MWHUCTEPCTBO NPUPOAHLIX PECYpPCoB U akonoruu Poceuiickoii GepepaLim
bepepanbHasg cnyx6a Poccum no ruapoMeTeopoorvin U MOHUTOPUHTY OKpyXalollieil cpeabl
FocyaapcTBeHHOe yupexaeHne
«FOCYJAPCTBEHHbBIW r’MAPONOrMYECKUA UHCTUTYT»

MeToauyeckue peKkomeHgauum
no oueHKe OAHOPOAHOCTU T’MAPONOrn4yeCckKux
XapaKTepucTuk u onpepeneHuro uX pacyeTHbixX
3Ha4YeHun N0 HEO[HOPOAHBbIM AaHHbIM

Cank-letepbypr
Hectop-UcTopus
2010


http://www.stroyinf.ru/ser-2.html

YK 556.048

MeToauueckue pekOMeH/IAIIN O OLIeHKe OHOPOAHOCTH THAPOJOTHYECKHX Xa-
PAKTEPUCTHK H OINpe/IeJICHUIO UX PACUETHBIX 3HAUEHHIA 10 HEOAHOPOIHBIM JTAHHBIM.

PekoMeH a1ty MOTYT OBITh UCTIOIH30BAHEL IPU THAPOJIOTHUYECKUX pacuyeTax s MPOeK-
THUPOBAHUSI, CTPOUTENBCTBA, SKCIIYATAI[MH PA3JIUUYHBIX BOJOXO3IHUCTBEHHBIX U THAPOTEXHUYE-
CKUX COOPYXKeHHI Ha BOJHEIX 00beKTaX Poccui, TpH OlleHKe KOMIIJIEKCHOTO HCITOMb30BAHUS
M OXPAHBI BOAHBIX 0OBEKTOB, a Takke MPU TOATOTOBKE HAaYYHO-TIPHKIATHBIX TEPPUTOPHATh-
Hbrx CripaBoUHMKOB U (UK ) TeppuUTOpPUATBLHBIX CTPOUTENLHEIX HOpM « OCHOBHEIE pacueTHbIe
TUAPOTOTHYECKHE XapakTepucTukuy. Ocoboe BHUMAaHUE B HACTOAIMX METOANUYECKUX PEKO-
MEHIAIMSAX YIEIIETCS METO/IaM OTIpe/ie/IeHUs PACUETHBIX TUPOJOTHUECKUX XaPaKTEPUCTUK
MIPU HEOJHOPOAHOCTH TaHHBIX HabIFOTEHUI.

ISBN 978-598187-550-2

MeToaudeckne peKOMEHIAIINE PACCMOTPEHBI K 000PEHbI
Mertomnueckoit Komuccuein I'Y «I'TH»
16 derpasst 2010 . TTpotokoa Ne 1

ISBN 978-598187-550-2

““ © TocymapcTBeHHOe yupexkienue «[ocymapcTBeHHBII
598111875502 ruapooTudeckuit HHCTUTYT> ['Y «ITH», 2010



Mpeaucnosue

[Tpu McmoTb30BAHUH CTATHCTHUECKHAX METO/IOB B MHKeHEPHBIX TH/IPOTOTHUECKUX
pacuerax B KaueCTBE O/IHOTO M3 OCHOBHBIX JOMYIIeHHH TpemoaaraeTcs husmueckas
M CTaTUCTHYECKash OMHOPOAHOCTh MCXOMHOW TPOCTPAHCTBEHHO-BPEMEHHOH THAPO-
METEeOPOJIOTHIecKoit HHMOpMAaIIUH.

AHanuz BpeMeHHOH OHOPOIHOCTH HEOOXOAMMO BBITIOIHSTH MPH TIOCTPOEHUH
HMITUPUUECKUX U AHATUTHUECKIX KPUBBIX paclpe/lelleHHs] BepOITHOCTEH exXero/i-
HOTO mpeBbllieHns: (KPUBBIX obecredeHHOCTed), BKIoUasi OIleHKY TapaMeTPOB U
KBaHTHJIEH paclpe/ie/ieHus], Ipu aHaJIn3€e TPYIIIPOBOK JIeT Pa3TUIHON BOAHOCTH
U [pHU PelieHu: MHOTHX [PYTUX THAPOJIOTHUECKHUX 3a/1a4 CTATHCTUUECKOTO U pu-
3MYECKOTO aHAMM3a MHOTOJETHHUX KOJTeOaHWN PasAHUHBIX THAPOJOTHUECKUX Xa-
PaKTEpPUCTHK.

AHa/iu3 HPOCTPAHCTBEHHOH OXHOPOAHOCTH HEOOXOAMMO BBINONHSITH MPH CO-
BMECTHOH II0 TEPPUTOPUHM OlleHKe MapaMeTpoB M KBAHTHWJIeHd paclpeliesieHus], IpU
OlleHKe IMPOCTPAHCTBEHHO- BPEMEHHOM CTPYKTYPHI KOTEOAHNH PasMuIHBIX THAPOJIO-
THYeCKUX XapaKTepPHCTHK.

B mpakTuke WHXKeHEPHO-THAPOIOTHUECKHUX PACUeTOB CTaTHCTHUYEeCKHe KpHUTe-
UM OTHOPOXHOCTH He MOTJIHM TIPUMEHSATLCS, T.K. 5TH KpUTEPUH, KaK IIPaBUJIO, pa3pa-
GOTaHHI 7Is1 HOPMAJIbHBIX (DYHKIHH pacIIpe/ieeH st BEPOSITHOCTEH U He3aBUCUMBIX
BO BPEMEHH ¥ MPOCTPAHCTBE CJAYUANHBIX TTOCTeq0BaTeTbHOCTEH. [Maposoruyeckue
JKe XapaKTepHUCTHUKH, KaK TPaBUJIO, ACHMMETPUYHBI M KOPPETHPOBAHHHE BO BpeMeHHU
U IpocTpaHcTBe, I109ToMY GBLIO OCYIIeCTBIEHO 0600IIeHe KIACCHYECKAX KPUTE-
pHUEB OJHOPOMHOCTH Ha caydyail acHMMETPUYHBIX W KOPPEIMPOBAHHBIX MOCTeN0-
BatenapHocreil [Pexomenganun 1984, Meroguueckue 2009, PoxxnectBencknii A.B.
u 1p. 1990].

Hacrosimue pekoMeHIAK COCTABJIEHEI TI0 Pe3YJIbTaTaM BBHITIOJHEHHBIX HCCIIe-
JIOBaHKH 3a MHOTOJIETHHH Meprojt B JlabopaTopuu pacueToB cToka I'ocy/1apcTBeHHOTO
TUIPOJIOTHYECKOTO WHCTUTYTa Poctiapometa mpodeccopoM A.B. PoxkmecTBeHCKIM,
C yyacTueM KaHaumaTa Texumdeckux Hayk A.T. Jlobanosoit (pasgenst 5, 8, 9.1, mpu-
mepbl A1, A5, A7-A9,A.15 A.16-A19), mokTopa TexHnyeckux Hayk B.A. JloGaHoBa
(pasmen 6.3, mpumep A.2-A.7, tabauust B.1-5.12 [Tpunoxenus B), kanaumara TeXHHI-
vecknx Hayk[A.B. Caxapioka|(paszen 6.4, Tabmunst 5.13-5.17 [Tpunoxenus B).

MeToasl MHKEHEPHO-THAPOJOTHUECKIX PACYETOB OCHOBHBIX T'HPOMETEOPOJIO-
TMYECKHUX XapaKTepUCTHK, W370KeHHbIe B HACTOSIINX PeKOMEHAANMAX, Pealn3oBa-
HBI B BEIYUCJAUTENBHOM TTPOTPAMMHOM KOMILIEKCE 7171 TePCOHANTBHEIX KOMIIBIOTEPOB,
pa3paboTaHHOM CTAPIIMM HAYYHBIM COTPYIHUKOM A.B. KOKOPEBBIM, KOTOPBIH TakxkKe
IPUHUMAJ y4acTHe IPH pacueTax MpUMepPOB TI0 OTleHKe IPOCTPAHCTBEHHO-BpeMeHHOH
OHOPOTHOCTH THIPONOTHUECKUX XapaKTEPUCTHK U OMPe/leIeHUIO X PACUETHBIX 3Ha-
YEHUH 110 HEOTHOPOIHBIM TaHHBIM (TIpuMephl A. 13, A.15).

[ToAToTOBKY PYKOMMCH K TIEYaTH, ¥ B3AUMHYIO YBI3KY BCeX Pa3[e/IoB BBIIIOJHUIA
KaHaugar Texuudeckux Hayk A.T. Jlo6aHoBa. PejakTupoBatye pyKOIHCH BRITIOTHH-
nu mpodeccop A.B. PoxaectBenckuit u kanauaar texuudecknx Hayk A.T. JlobaHoBa.

Kpome nactostmux Metoanueckux pekoMmenzaarnuii B ['TU moarotoBieHs cie-
AyIolLue PeKOMeH/Ialuu:
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BeepeHue

B nacrosiuux Meropnueckux pekoMeHAaIusIx 6omee mofipoGHO W PACITUPEHHO 110
CpaBHEHUIO C HOPMAaTUBHBIM lokyMeHToM [CBox, 2004] packphiBaeTcst CMBICJ MHOTHX
MeTOIMYECKUX TTOJIOXKEHUH TI0 OIleHKe OTHOPOHOCTH U CTAIIMOHAPHOCTH MHOTOJIETHUX
KoeGaHUH THAPOJIOTHYECKAX XAPAKTEPUCTHK, 60JIee MOMHO MPEACTABIEHbI METOMIBI
OIEHKH O/[HOPOTHOCTH TPOCTPAHCTBEHHO—BPEMEHHBIX KoJIebaHui THIAPOMETEOPOJIOTH-
YECKUX XAPAKTEPUCTHK, MHOTOUHCIEHHbBIE TAOIHITBI, KOTOPHIE 3HAYHTENBHO 00IETYAI0T
OIEHKY OJTHOPO/THOCTH 9TUX XapakTepHCTHUK. B PexoMeHanusIx NpUBOISATCS alTOPUT-
MBI pacueTa, IIpe/IcTaBIeHbl IPUMepPHI pacueTa Mo olleHKe OHOPOIHOCTH ¥ CTallIOHAap-
HOCTH Pa3fMYHbIX IH/IPOMETEOPOJOTMUECKUX XapaKTePUCTHUK U IPUMePHI CTaTUCTHYe-
CKOM 06paGOTKH HEOMHOPOIHON THIPOMETEOPOIOTHYECKON HHBOPMATIHH.

B Pekomenyanusx paccMaTpuBaeTcsl OleHKa OTHOPOTHOCTH THIPOJOTHYECKUX
MAHHBIX B MYHKTAX THAPOMETPUYECKUX HABMIONEHHUH TOCTATOUHON TPOIOJIKUTETBHO-
ctu. Bmecte ¢ TeMm manubie MeTomuyeckie peKoMeH/IalN 1 IOJKHBI MCIIOTh30BAThCS U
1pu 06paboTKe THAPONTOTHYECKHX PSIIOB ITOCJIE TIPOIEAYPHI UX HPHBEIEHNST K MHOTO-
neTHeMy mepuony. [losTomy npezncrapisieTcs: mesecoobpasHbIM CHAYa a MPOU3BECTH
IpuBe/ieHIe THAPONOTHYECKUX PSZIOB K MHOTOJIETHEMY TIEPHO/Yy B COOTBETCTBHUHM C
«MetoauyeckuMu peKoOMeHaIUsIME 10 Olpe/le/IeHUI0 OCHOBHBIX PacUe€THbBIX THAPO-
JIOTHYECKAX XapaKTEePHCTUK TPU HEJOCTATOUHOCTH JIAHHBIX HalsiomeHui» [Mero-
myeckue, 2007] 1 TolbKO MOC/e 3TOTO NPUCTYIUTL K OLleHKe THUIPOJOTHYeCKOH 1
CTATHCTHYECKON OTHOPOTHOCTH W CTAIlMOHAPHOCTH TIPWBENEHHBIX K MHOTONETHEMY
IIEPHOMTY JAHHBIX HAGTIOMEHHU,

PexoMeHIAMIH MOTYT GBITh HCIOIb30BAHEI IPH THAPOJIOTHYECKUX PACUeTaX [t
IIPOEKTUPOBAHMNS, CTPOUTENBCTBA, DKCILUTYaTallMK PA3IMUHBIX BOOXO35THCTBEHHBIX
U THIPOTEXHUYECKHUX COOPYKEHUH Ha BOAHEIX 0ObeKTax PocCchH, IPH OIEHKe KOMII-
JIEKCHOTO HCIIOJb30BAHUS W OXPAHBI BOAHBIX OOBEKTOB, a TAKKE IPH MOATOTOBKE
HayYHO-TIPUKJIAIHBIX TeppuTopruanbHbXx CrpaBouHuKoB 1 (uin) TeppHUTOpHaTbHBIX
CTPOMTENBHBIX HOPM «OCHOBHBIE pacueTHble TM/POJIOTHYECKHE XaPaKTEePUCTUKU.
Ocoboe BHUMAHWE B HACTOSIIIUX METOMNYECKUX PEKOMEH/IANIUSX YIETSIETCS METOIAM
OTpefie/IcHUs] PacYeTHBIX THAPOJOTHUECKUX XapaKTepHUCTHK NPH HEeOJHOPOIHOCTH
JIAHHBIX HAOJIOIEHIH.

BeisiBieHHAsT OI[eHKA HEOMHOPOAHOCTH TAHHBIX HAOIIOICHIH THIIPOJIOT HYECKUMH
U CTaTUCTUYECKAME METO/IAMHU C TIOCTeAyIolell OMeHKoH pacyeTHOTO 3HAUEHHs TH-
JIPOJIOTHYECKOH XapaKTEePUCTHKHY 10 HEOTHOPOAHON HCXOTHON HH(MOPMAIAHN 1 C yue-
TOM MCTOPHYECKUX MAHHBIX KAaTacTpPODUUeCKUX TMAPOTOTHYECKUX SIBIeHHH MMeeT
oueHb GOMBINTOe 3HAUEHME, T.K. TOAOOHAS CHTYAIMST BCTPEUAeTCsl 3HAUUTETBHO Yallle,
YeM 5TO NPE/ICTaBISIOCH PAHee.

B IlpunoskeHun A IpPUBORATCS MHOTOUMCJIEHHBIE IPUMEPhl OIlEHKH OJHOPOZ-
HOCTH ¥ CTallMOHAPHOCTH TUPOMETEOPONOTHYECKUX XapaKTepHCTHK M pacueToB
0 HeoMHOPoAHBIM HaHHbIM. B Ilpuioskenun B mpemncraBiensl Tabauib KpUTEPHEB
OTHOPOIHOCTH 0OOOUIEHHBIX HA CyYaii ACHMMETPUYHON U KOPPETHPOBAHHO THAPO-
MeTeopoJIoTHYeCcKoll HH(OpMaIyHy.



1. OGnacTb npuMeHeHuns

HaCTOH]_L[I/Ie METOANYECKHUE PEKOMEH/ AU MOTYT UCIIOJb30BAThCA IIPHU OpraHu3a-
1AW U TIPOBEIEHNH MHXKEHEPHBIX PACUeTOB IO OTIpe/le/IeHUI0 OCHOBHBIX THPOJIOTHYE-
CKHX XapaKTEPUCTHK JIsT 0GOCHOBAH s TTPOEKTUPOBAHSI HOBBIX, PACIIAPEHHs], PEKOH-
CTPYKITAH, TEXHUUECKOTO IIEPEBOOPYKEH M, KOHCEPBAIIMM U IMKBU/IAIU U IEHCTBYIONTUX
TIPEANPUSITAN U COOPYXKEHUH [I7isT BCeX BUIOB CTPOUTETHCTBA W WHKEHEPHOH 3allUTHI
TEPPUTOPHI, & TAKKe TIPH KOMIJIEKCHOM HCTIOTb30BAaHHH U OXpaHe BOAHBIX OOBEKTOB U
TIpY pellieHu N MHOTHX IPYTHX 337124 WHKEHEPHOH THAPOJIOTHH U BOJHOTO XO3SIHCTBA.

Metognueckie peKOMEHIAMH MOTYT IPUMEHATHhCA IPH MPOCTPAHCTBEHHO-
BPEMEHHOM OGOOIIEHHN THAPOMETEOPOTIOIHYECKHX XAPAKTEPUCTHK TIPU IIOJATOTOB-
Ke PernoHasbHbIX HAYUHO-TIPUKIAHBIX CIIPABOUHUKOB U (W) TeppuTopuaibHbIX
crpourenbbix HopMm (TCH) Cy6bekroB Poccuiickoit (Demepanuu «OcHOBHEIE pac-
YeTHBIE THIPOJOrHUecKre XapaKTepUCTUKIY.

2. HopmaTuBHbIEe CCbUIKK

B HacTostimem oTyeTe MCIOTH30BAHbBI CCBIIKH Ha CIEMYIONIHe HOPMaTUBHBIE JI0-
KYMEHTEL:

CHulI 10-01-94. CBo HOPMATHBHBIX IOKYMEHTOB B cTpouTenbcTBe. ObIme mo-
JIOXKEHUsT

CHull 11-02-96 VHxeHepHble W3BICKAHUS ST CTPOUTENbCTBA. OCHOBHBIE 110-
JIOXKEHUsT

CII 33-101-2003 OmpeneneHyie OCHOBHBIX paCUeTHBIX THAPOJOTHUYECKUX XapaK-
TEPUCTHK

CII 11-103-97 M HXeHepHBIe THIPOMETEOPOJIOTHUECKHE U3bICKAHUS 11 CTPOU-
TEeNbCTBA

TOCT 19179-73 Tupponorus cymm. TepMUHBL U ollpe/ie/IeHUs

TOCT 7.32-2001 Otuer 0 Hay4YHO-HCCIEN0BATENbCKOI paboTe

CHull 2.01.14-83 Onpenenenne oCHOBHBIX pacCyeTHHIX THAPOIOTHYECKHX XapaK-
TEPUCTHK

CH 435-72. Ykazanusi 110 olpe/ie/IeHUI0 PACUETHBIX THIPONOTHYECKUX XapaKTe-
PUCTHK.

Denepanbubiii 3akoH «O TexHuYeckoM peryaupoBanumy, Ne 184-D3, M., 2002

Menepambusrii 3akoH «O 6e30MaCHOCTH THIPOTEXHUIECKUX COOpYsKeHH T, Ne 117,
M., 1997

Bomnasi crparerust Poccuiickoit Megepanuu Ha mepuoz go 2020 roma. — M.: HVIA
«IIpupoma» , 2009



3. TepmuHbl M onpeaeneHus

B macrosgmux MeTomMuecKux PEKOMEHAAllUAX UCIIOJIb30BaHbI CIAEAYIOIIHUE TEP-
MUWHBI C COOTBETCTBYIOITUMU OIIpEACTCHUAMU:

ABTOKOppeJsiis: KOPPeJISIINS Psifia BETUUUH C 9TUM Ke PSiZIOM, CIBUHYTBIM Ha
HEKOTOPBIH MHTEPBAT BPEMEHU WJIW PACCTOSHUS MEXIY MEHTPaMU TSKEeCTH BOJO-
c6OPOB MPHU pacyeTe MPOCTPAHCTBEHHBIX KOPPETSIIHOHHBIX (PYHKIHA.

AB0OHAJIBHOCTD THAPOJOTHYECKUX SBJIEHHH: 0COOEHHOCTH PEXHUMa IIOBEPXHOCT-
HBIX U I10/[3€MHBIX BOJ, OTKJIOHAIHUXCA OT SaKOHOMepHOCTeﬁ 30HAJIbHOTO paclpe/e-
JIEHUA THAPOJIOTHYECKUX XaPAKTEPUCTHUK.

AJrOpUTM: CHCTEMA BBIYMCIEHHH, BEITOIHSIEMBIX TI0 CTPOTO OINPeIeJIEHHBIM Tpa-
BIJIaM, KOTOpasi B pe3yJIbTaTe IOCAEI0BaTENbHOTO MX BHIMIOJHEHHS TPUBOIUT K pe-
IIIEHNTO ITOCTaBJIEHHON 3a/laul.,

AnbTepHaTHBHAs TMIIOTe3a: TUIIOTE3a, IPOTHUBOIIONOKHAS HYI€BOH
Anrponorennbie GpakTopbl: HakTOPHI, 00YCIOBIEHHbIE XO3SHCTBEHHOMN IESITEb-
HOCTbIO UeJIOBeKa U BAUSIONINE Ha TPUPOIHYIO CPENy.

Beccrounas TeppUTOpHSL: TEPPUTOPHUST BHYTPH BOAOCOOPA PEKU WITH 03€Pa, C KO-
TOPOH OTCYTCTBYET MOCTYILIEHNE U3 HUX BOJBI B hopMe MOBEPXHOCTHOTO cToKa. Pas-
Mep GeCCTOUHBIX TIONTATell MOKET MEHSITBCST B 3aBUCHMOCTH OT BOAHOCTH TO/IA.

BopoxossiiicTBeHHBII TO/I: pacYeTHBIH TOAWYHBIN TEpUO BPeMEHH, HAUMHAO-
LIUHCS ¢ CaMOTO MHOTOBOHOTO CE30Ha.

Fuz[porpaq): rpachK U3MEHEeHNA BO BPEMEHU PACXOAO0B BOABI 3a TOA WX YaCThb
roga (CBBOH, II0JI0BOAbE, HITH HaBOI[OK) B TAHHOM CTBOp€ BOAOTOKA.

Iupposornyeckre pacyeTsl: pasfel WHKeHepHON THAPONOTHH, B 33[a4l KOTO-
POTO BXOIHT paspaboTka METOIOB, TIO3BOISIONIMX PACCUUTATH 3HAUEHHS PA3TUUHbBIX
XapaKTepUCTUK THAPOJOTHIECKOTO PEeXXUMA.,

T'unposiornyeckue XapaKkTepUCTUKH: KOJTHUECTBEHHbIE OIEHKH 3JIEMEHTOB I'H-
ZIPOJIOTUUECKOTO PEXKHUMA.

JloBepHTEIbHBINA MHTEPBaIL: 00ACTD TOMYCTUMBIX 3HAYEHHIT, BEDOSITHOCTD TIOMA/A-
HUST B KOTODPYIO TIPU IPHHSATHH THIIOTE3BI OTHOPOTHOCTH, PaBHA YPOBHIO 3HAYMMOCTH.

ucnepcusi: Mepa paccestHUsI CIy4aiiHbIX BEJTMUHH, T.e. OTKJIOHEHHUST UX OT Cpefi-
Hero 3HaueHusl.

Enunnunblii rupporpady: pacipesiesieHle pacXoloB BO BpeMeHH B 3aMBIKAIOI[EM
CTBOpE MPH MOCTYIUIEHIH BOJIBI HA TOBEPXHOCTH HacceiiHa 32 eINHUITY BPEMEHN.

KBasucTaioHapHOCTb: CTAllMOHAPHOCTh THAPOJOTHUECKHX PSIIOB, NMEIOIIUX
OTpaHUYEHHBII TePHO HAOIIOLEHUH BO BPEMEHTL.

KneruyaTka BeposiTHOCTe: cllenuanbHast KJAeTIATKA C TPSIMOYTONBHOM CHCTEMON
KOOP/MHAT, IOCTPOEHHAsI TAKIM 06Pa30M, YTO Ha HUX CHPSAMJISIOTCS (II0OJTHOCTHIO WK
YaCTHYHO) Pas3IMYHBIE KPUBHIE 0OECTIEUEHHOCTH.

Koppesitiusi: BEpOSITHOCTHASI WM CTAaTUCTHUYECKass 3aBUCUMOCTh. Koppessi-
IIMOHHAsT 3aBUCUMOCTD (CBSI3b) — Tpaduueckoe H3obpakeHne Wi aHATUTHIECKOE
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3. TepMuHb! v orpeaeneHus

OTMCAaHWE CTATHCTHUECKON CBSI3Y /IBYX WM HECKOTHKHUX MPHU3HAKOB (TIepEMEHHBIX
BEJIUYUH ).

Kpurepwuii oHOpoiHOCTH: CTATHCTHUECKHE KPUTEPHH, TTOATBEPKIAONINE PH-
HaJIJIEXKHOCTh BEIGOPKH WJIH €€ TTApaMeTPOB K OTHOH TeHepaTbHOM COBOKYITHOCTH.

MCTOZ[])I THAPOJIOTHYCCKHX pacye€ToOB: TEXHUYECKHE IIPHUEMBI, IIO3BOJAIONINE
pacCunTaTh, OOBIYHO C OHBHKOfI BEPOATHOCTH HUX TIOABJIEHUSA, 3HAYEHUA XapaKTEpU-
CTHUK T'MIPOJIOTHYECKOTO peXuMa.

HleeBaH runoresa: OTCYTCTBUE CYIIECTBEHHOTO Pas/inund MEXAY IapaMeTpaMu
CpaBHUBAEMBIX PAJOB WIH yacren pAna. Hpe]lHOJIaI‘aeTCH, 4YTO 3aKOH paclpeaeJIeHusd
COITOCTaBJIAEMbBIX Ha6]HO,/IeHI/II\/)I O/ITUH U TOT XKe.

O6ecneyeHHOCTD Fl/IleOJIOFI/I‘leCK()ﬁ XapaKkTepUCTUKHU: BEPOATHOCTDL TOTO, UTO
paccMaTpuBaeMoe 3HaYEHHE I‘I/IZ[pOJIOTI/I‘{eCKOIL/'I XaPAKTEPUCTUKU MOXKET OBITD IIPEBBI-
IIIEHO Cpear COBOKYITHOCTH BCe€X BO3MOJKHBIX €€ 3HAUEHUI.

OGbeM croka: KOJIMYeCTBO BOJIBI, IIPOTEKAIOIIEE YEPE3 PACCMATPUBAEMEIH CTBOD
BOOTOKA 32 KaKOi 160 MEPHOJT BpEMEHH.

OﬂHOpOﬂHOCTb: IIPUHAJIE)KHOCTh BCEX BJIEMEHTOB THIPOJIOTUYECKOTO pA/la U
ero BbI60pO‘{HbIX CTaTUCTUYECKUX ITapaMETPOB (cpe/:[Hero, ]II/ICHepCI/II/I) K OJTHOH co-
BOKYIIHOCTH.

IlapameTpbl pacnpesiesieHusl: cpeHee 3HaueHWe, KOd(MOUIMEHTH BapHalny,
ACHMMETPHHN.

HO/I]'[OP BOJbI: ITIOBBIMIEHNE YPOBHSA BO/bI U3-3a HAJIMYHUA B PYCJIE€ DEKU NPEIAT-
CTBUA JIJIA ee IBUKEHU .

PacuerHas o6ecnie4eHHOCTD: 06eCIIeYeHHOCTh I‘I/I]IPOJIOI'I/I‘JGCKOIZ XapaKTEepHUCTHU-
KH, IpUHUMaeMasd IIpu CTPOUTEJTbHOM IPOEKTUPOBAHWUM IS YCTAHOBJIEHUA 3SHAUYEHUA
mapaMeTpoB r’MIpoJOTUYECKOr O peXKUMa, ONpEACTAI0NNX IPOEKTHIE PEIICHUS.

PacueTtHblii pacxo/i BoJIbl: PacXo/l BOJIBI 33/[aHHOM BEPOSITHOCTH TIPEBHITIEHNS,
IPUHUMAEMBIH B KauecTBe NCXO/THOTO 3HAUEHWUSI UIST OTIPe/le/IeHHsI Pa3MePOB TTPOeK-
THPYEMBIX COOPYKEHHH.

CBoGosiHoe cocTosiHMEe pyciia: COCTOSTHHE PYCIa, XapaKTePU3YIOIeecs: OTCYT-
CTBHEM MPENSITCTBUN (JIEASHBIX 06PA30BAHUMN, BOMHONW PACTHTEIbHOCTH, CILTABHOTO
Jieca ¥ T./I.), KOTOphIe BAWSIOT Ha 3aBUCHMOCTD MEK/LY PACXO/IaMH M YPOBHSIMH BOJIHI,
a TakxXe OTCYTCTBHEM IOAITIOpa.

CranmoHapHOCTD: OTHOPOTHOCTh BHIOOPOYHBIX ApaMeTPoB W (PYHKIHI pacipe-
NleJIEHNST BO BpEMEHH.

ypOBeHb SHAYUMOCTH: TOCTAaTOYHO MaJIO€ 3HAYEHHUE BEPOATHOCTH, KOTOpOE Xa-
PAKTEPUIYET IPAKTUIECKN HEBO3MOXHOE coObITHE.



4. 0603HaYeHUa n coKpalLLeHus

Pocrnapomer — Qezepanpras ciyx6a 10 THAPOMETEOPOIOTHH U MOHHTOPHUHTY
OKpy»Kalolle#l cpesl

I'Y «ITH» — TocynapcTBeHHOe yupesk/ieHHe «] ocyaapCTBeHHbIH THApOIornye-
CKWAH UHCTUTYT>

BOTIY «ITW»> — Banpalickuii ¢pumnan rocyapcTBeHHOro YUpexaeHus «Iocy-
AapCTBEHHBIH THIPOTIOTHYECKHH HHCTHTY TS

YIMC — MexperdoHalbHOe TEPPUTOPHUANTBHOE VIpaBIeHHEe MO THAPOMETEO-
POJIOTUU YU MOHUTOPUHTY OKPY>KaIOIell cpe/ibl

II'MC — 1eHTp 10 THAPOMETEOPOTIOTHH U MOHUTOPUHTY OKPYKAIOIIel Cpebl

HI'MC-P — 1ieHTp 1O THAPOMETEOPOJIOTHH M MOHUTOPHMHTY OKPY2KAIOIIE Cpesibl
C PeTHOHAIbHBIMH (DYHKI[UAMHU

HHP — nayuno-mcciaenoBaTenbckast pabora

BK — BoaHbIl KamacTp

OI'X — ocHOBHEIE THAPOJOTHYECKHE XaPAKTEPUCTUKA

OPTX — ocHOBHBIe pacyeTHbIe TH/IPOIOTHYECKUE XaPAKTEPUCTHKH

EJIC — exxeromuble 1aHHbBIE O PEXXTME U PECYPCaX MOBEPXHOCTHBIX BOJ CYIIIH
M/IC — MHoTOMIeTHHE /JaHHble O pesKAMe U pecypcax OBEPXHOCTHEIX BOJ| CYIIH
I'OCT — rocymapcTBeHHBIH CTaH/IAPT

CII — cBop paBuJI

CHull — cTpouTtenbHbie HOPMBI M IPABUJIA.

I'll — rupponoruyeckuii moct

TH — Texunveckuii HOCUTENb

IK® — npocTpaHcTBeHHAST KOPPeAANNoHHast QyHKINS



5. 'mpaponoro-reHeTM4eckuin aHaIn3 OAHOPOAHOCTH
rmapoMeTeoposiornyeckon nipopmauum

O1neHKa OIHOPOHOCTH THAPOJOTHYECKHUX XaPaKTEPUCTUK IPEIYCMaTPUBAET HUC-
110/Ib30BAHHUE, KAK TH/IPOJIOTO-TeHEeTHIECKUX, TaK ¥ CTATHCTHYECKUX METO/IOB aHaH32
TU/IPOMETEOPOJIOTHYECKOH HH(OPMAIKH, KOTOPhIE OTPAKAIOT IO CYTH jle/ia OHO H
TOKE THAPOJIOTHYECKOE sIBJIEHHE M I0STOMY B3aHMHO JOIOJHSIOT APYT Apyra. Pas-
JleJIeH¥e METOIOB OIIeHKH OJIHOPOAHOCTH Ha THAPOJIOrO-TeHETUUECKHUE H CTaTHCTHYE-
CKMEe METOJBl aHAIM3a HOCUT YCJIOBHBIN XapaKTep U IPUHST TOJABKO IOTOMY, YTOObI
II0TY4EPKHYTh BO3MOXKHOE MHOr00Gpasie yCAoBHi (OPMUPOBAHHUS THAPOIOTHYECKHUX
XapaKTEPUCTHK, KOTOPbIE MOTYT IIPUBECTH K CTATHCTUYECKOH HEOMHOPOAHOCTH MHO-
FOJIETHUX PSIOB PA3IUYHBIX THAPOJOTHYECKUX XAPAKTEPUCTHUK, M HU B KOEM Cllydae
OJIHH METOJIH AHATH32 HE TPOTUBOMOCTABISIIOTCS APYTUM. [109TOMY IIpH fanbHeleM
M3I0KEHIH MaTepHaia 0COOEHHO IIPH UCIIOAb30BaHUHI CTATUCTHYECKUX METO/I0B aHa-
JIM3a OMHOPOIHOCTH OOHAPYKEHHbIE HEOTHOPOAHOCTH (POPMHUPOBAHHUS PEUHOIO CTOKA
CTATHCTHYECKHME METO/IaMHK, KaK [IPaBUIIO, JOIOIHAIOTCS THAPOJIOTO-TeHETHIECKUM
AHAIM30M, PACKPHIBAIONTIM (MH3HMYECKUIT CMBICA OOHAPYKEHHOl paHee CTaTHCTHYE-
cKoli HeopHOpoTHOCTH. V1, Ha060POT, IIPH aHAIHM3€e ONEHKH OMHOPOAHOCTH THIPOJIO-
IHYecKOod MHGMOPMAINN TEHETHUECKHUMH METOaMU BO MHOTHX CJIy4asX IPHBOJAATCH
CCBUIKM Ha CTaTHCTHYECKHE METOJBI OIEHKH OJHOPOAHOCTH IHAPOMETEOPOJOTHYE-
CKVX JIaHHBIX HabJI0IeHHUH, KOTOPbIE HOMOJHSIOT 4YaCTO KOJIMYECTBEHHBIMH OKa3a-
TeJIsIMU KaueCTBEHHbIH aHATN3 HCXOIHBIX TaHHBIX HAGTIONEH I,

B MaHHBIX METOIMYECKHX PEKOMEH/IANHUSIX TOMUEPKHUBAETCS YCIOBHE HEOOXOIH-
MOCTH pasfleJieHHs] HEOHOPOIHBIX JAHHBIX IHPOMETEOPOJOTHYECKHUX HABMIONeHUI
Ha OJ[HOPOJIHBIE COBOKYIIHOCTH C MOCJEAYIONMM HMCIIOIb30BAHUEM IIMPOKO IIpHMeE-
HSEMBIX AHAIUTHYECKHUX PacHpefieJieHHil THAPOMETEOPOJIOTHIECKAX XapaKTePUCTHK
JUJIS OTIUCAHUSI OJ[HOPOJIHBIX IAHHBIX HAOMIOAECHUH 1 110Ty4eHHEM HA MX OCHOBE CMECH
O/IHOPOJTHBIX paclpe/lelleHui sl aHATUTHUECKON allpOKCUMAITUN HEOTHOPOIHBIX
manHbIX Habmonenwit. KpoMe ctaTHCTHYECKMX 0COOEHHOCTE OIIEHKH OMHOPOIHOCTH
THAPOMETEOPONOTHYECKON MH(POPMAIHH YaCTO BO3HHKAIOT CIOKHOCTH IIPH pas/iefie-
HUH HEOJHOPOAHON THAPOMTOTHYECKOH HH(POPMAIMK Ha OXHOPOIHBIE COBOKYIHOCTH
Ha OCHOBAHHMHM aHAJIU3a YCIOBUH (POPMUPOBAHUSA IHAPOTIOTHUECKUX XapPaKTEPHCTUK

PaccMOTpHM KauecTBEHHbIH aHATU3 THPOMETEOPOJIOTHYECKOR HH(MOPMALIMH C TOY-
KU 3peHust ee pU3NIecKoii (THAPONOro-reHeTHYECKON) OHOPOAHOCTH C YCTAaHOBJIEHHU-
€M IIPUYHH, HAPYIHAIOIMX OHOPOHOCTh THAPOMETEOPOTOTHYECKIX XapAKTEPUCTHK 32
MHOTOJIETHHH TTeproJL. [1aBHast 3a/[aua JTaHHOTO pas/iesia 3aKII04aeTcsl B TOM, YTOOHI 1o~
Kazath GOJIbINOe pasHoobpasye (PU3NUECKHX IIPUYUH 1 METOLOB 06PabOTKH HCXOIHOM
THIPOMETPUYECKON HH(DOPMAIINHY, BHI3bIBAIOIIAX HEOAHOPOAHOCTh HCXOMHBIX TAHHBIX
THPOMETEOPOIOTHIECKHX HabmoieHuid. [TepednciuM JIUIIb HEKOTOPHIE:

1. Ha ycoBust GopMHPOBAHUSI pa3THYHBIX XapaKTEPUCTUK PEYHOTO CTOKA OKa3hi-
BAIOT BIMSTHUE METEOPOJIOTHIECKHE (haKTOPHL. B HEKOTOPHIX C/IyUasix B OMPENeTeHHOM
JiManasoHe IIomaAell BoxocHopoB MaKCUMabHbIE PACXObI BOABI B OAHHU TO/Ibl hop-
MHPYIOTCSI BECEHHHMHE 3aI1aCAMU BOJBI B CHEXKHOM [OKDPOBE, B IPYTHE TOAbI MAKCH-
MaJTbHBIN CTOK (DOPMUPYETCSI TOKAEBBIMA OCAAKaMHU. Pa3aenuB psi MAaKCHMATbHBIX
PAcXOIOB BOJBI HA CTOK BECEHHETO MOMOBOAbS M MOXKIEBHIX MABOAKOB, MOXKHO TIPH-
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5. Mvaponoro-reHeTu4ecknii aHa/In3 04HOPOAHOCTU FUAPOMETEOPOIOrNHYECKON MHOPpMaLIiA

MEHUTD K TONYUeHHBIM COBOKYITHOCTSIM CTaTUCTUYECKHE KPUTEPUU OTHOPOTHOCTH.
BosHukaer ecTrecTBeHHBIH BOTIPOC, CJAELYET JIU CHEKHBIN TTOKPOB, GOPMUPYIOLINI Be-
ceHHee TOJOBObE OTHOCUTDH K UUCAY (PAKTOPOB, KOTOPbIE OTNPEAENSIOT CAyYaliHbIH
XapakTep psA/I0B MAKCHMATIBHOTO CTOKA, WJIM OTHECTH 3TOT (haKTop, Kak (pakTop, Hapy-
MAONIUH COCTOSTHIE OHOPOAHOCTH AaHHbIX HabaofeHui. Pertienne sToro Bompoca
BIIOJTHE MOKET OBITH OCYIIECTBJIEHO C UCIIOIb30BAHHEM CTATUCTUYECKUX KPUTEPHER
OTHOPOIHOCTH [AHHBIX MAaKCHMaJbHOTO CTOK2 BECEHHEro TOJIOBObSl M JOXKIEBBIX
maBoKOB. Boiee moipo6Hasa nHbOPMAITHS 0 OTMEUEHHBIM BOTIPOCAM COIEP:KUTCS B
pasjiesie TIO olpe/le/IeHUIO PacyeTHBIX THIPOJOTHYeCKUX XapaKTePUCTHK [0 HEOJTHO-
POIHBIM IaHHbIM (pasaen 7).

[IpyumHamu, HApYIIAIOMUME OJHOPOAHOCTh MIPOMeTeOpPOIornyeckux $akTo-
POB, MOXKeET OBITH (GOPMUPOBAHHE MAKCUMATBHBIX PACXOOB BOIBI MYCCOHHBIMH J[OXK-
asimu u Talidynamu. B [Ipumopbe hopmupoBaniie MaKCUMaIbHBIX PACXOOB BO/IBI JI0-
/IeBBIX TABOJIKOB TPOUCXO/IUT O/T AeICTBUEM OCA/IKOB MYCCOHHOTO IIPOUCXOXK/[EHUS.
B oTzesnpHEIE JKe roibl 0OTMEYAIOTCS MAKCUMYMBI CTOKA Tali(hyHHOTO IPOUCXOKICHHUS,
KOTOPBIE HAGII0MAI0TCST IOCTATOUHO PEIKO, HO BHI3BIBAIOT KaTacTpoduyecKue MaBo/I-
KM, HaHeCsl OTPOMHbIE MaTepuaibHble YIepObl U 1a’Ke UeTOBEYECKHE KEPTBHI.

Ha mobepeskbe HepHOTO MOPST H3BECTHHI CTyYan 00pa3oBaHsl BBIAAIOIAXCST T1a-
BOJIKOB M3-32 06pa3oBaHMsi CMepuel, KOTOPbIe 3aXBAaTHIBAIOT GOJBIIOE KOJHUECTBO
BO/IbI ¥ BRIOPACBIBAIOT €€ MIPH BCTPeUe C MPEATOPhSIMH TOP.

B Gacceiine p. Ky6anb Bo3HHKAIOT KaTacTpobUUeCKHe TaBOIKH MPH COBMA/[CHUH
hopMUPOBaHUS MAKCUMAIBHBIX PACXOOB OT TasHUS JIbJOB U CHETa ¢ OUeHb WHTEH-
CUBHBIMU KATKUMH OCAJIKAMH.

Bo mHorux paitonax Poccum ¢ Havana ceMUIeCSATHIX TOMOB TPOIILTOTO BeKa Ha-
6T10aeTCsT TTOBHITIEHHBIHT CTOK 3UMHEH MeXKeHHU, KaK TPABUIIo, 32 CYET YMEHbIIEHHS
CTOKA BECEHHETO MOJOBO/IbS, T.€. TPOU3OILIO U3MeHEeHe BHYTPUTOIOBOTO pacipere-
JIEHUS CTOKA B CBA3U C NOBBINIIEHHEM TeMIepaTyp B 3UMHUI MEepUo. IJTO sSBIeHue
OKa3bIBaEeT OTIpe/ie/iIeHHOe BIUSAHNE Ha PETYINPOBAHKE PEUHOTO CTOKA W Pa3TUUHOTO
polia POEKTUPOBAHHS BO03a00POB 7Tt 0OecTiedeH st BOAOI TOPOIOB MPOMBIIILIEH -
HBIX ¥ CeThCKOXO3STUCTBEHHBIX TIPEATPUATHH 1 /7T APYTUX HY XK/ HAPOIHOTO X03sTii-
crBa. HecomHeHHOe BiusiHMe Ha GopMUpOBaHUe PasNUUHBIX THAPOJOTHUECKHUX Xa-
PAKTEPUCTHUK OKa3bIBAET BeUHAA MeP3NOTA.

2. Ha HeomHOPOAHOCTH (POPMUPOBAHMS PA3JIUYHBIX TM/IPOJOTUUECKUX XapaKTe-
PHCTHK OKa3bIBAIOT BAMSAHUE ecTeCTBeHHbIe (haKTOPhI MOACTUIAINEN TOBEPXHOCTH
Ha Bo1ocO0pax pek Takue Kak 6eCCTOUHBIE MUKPO M MAKPO TOHYKEHIS] MECTHOCTH.

B crennbix paiioHax Ha (bOpMUPOBaHUE PA3IMIHBIX THAPOJOTHUECKUX XapaKTe-
PHCTHK OKa3bIBAET BJAUSHUE HENPEPBIBHOE M3MEHEHNE PAa3MePOB OECCTOYHBIX 03€ep ©
U3MeHeHHeM BO/THOCTH TO/Ia M, CJIe/l0BaTeIbHO, HENIPEPHIBHOE U3MEHEHHEe OTHOPO/HO-
cru | Kpectoekuii O.W., 1961; PoxnectBenckuii A.B. 1964, PoxnectBenckuii A.B.,
Yeborapes AWM., 1974]. Tak, B HCKIIOYHTEIBHO MATOBOAHbBIE TOIB BECEHHUI CTOK,
Kak IpaBujio, (GOPMUPYETCs 3a CUeT 3alacoB BOJBI B CHEXKHOM TIOKPOBE B PYCJIOBOI
CETH H, CJIeI0BATETbHO, GOJIBINAs YacTh IJIOMAAN Bojocbopa HCKIoYaeTcs us Gop-
MUPOBaHUS CTOKA BECEHHETO 0JIOBO/bsL. B MCKIIOUMTETHHO MHOTOBOTHBIE JK€ TO/IBI
GeccToumble MOHMKEHMS MECTHOCTH TIEPENOIHSIOTCS BOJIOM, U ajlee CTOK BECEHHEro
TOJI0BO/ThsT (DOPMUPYETCS 3a CUeT Beell AelicTByIolIel miommanu BogocHopa. B cpes-
HUE 110 BOJIHOCTH TOABI AEHCTBYIONIAsT TIOMaIh BoAochOpa HMEET MPOMEKYTOUHOE
3HaYeHHe MeXY IBYMS KpalHHUMU PACCMOTPEHHBIMH CAYYasMH. TakuM 0OpasoM,
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5. naponoro-reHeTn4eckmii aHanmn3a 0AHOPOAHOCTY MAPOMETEOPOI0r NHYECKOM MHGOpMaLmn

CTAaTUCTHYECKUE KPUTEPUU OTHOPOIHOCTH B IAHHOM CJiyyae NPUMEHSTh 3aTPyAHH-
TeIbHO, BBU/IY TOTO, UTO U3MEHEHNE OMHOPOTHOCTH UIET HETPEPHIBHO C M3MEHEHNEM
BOJIHOCTH Tofia. B manHoM ciyuae ciiefyeT OCHOBHIBATHCS HAa (PH3UUYECKOM aHATHM3E
THpoJOTHYeCKON MHGOPMAIIAN U HA CTATUCTHIECKOM aHATHA3€e DMITMPUIECKUX DYHK-
WA pacTpesieleHnsT BEPOSTHOCTEN €KETOMHOTO MpeBbIieHnsT (KPUBBIX 0becmedeH-
Hocteit ). Bosee 1opo6HO JaHHbI IPAMED PACCMOTPEH B pasfieie 7 Mo OlIpefeaeHHIo
PaCYETHBIX TH/POJOTHYECKHX XapaKTEPUCTHK MO HEOHOPOHBIM TaHHBIM.

B HekoTophIX caydasx Ha GOPMUpPOBaHHE HEOIHOPOIHBIX TAHHBIX HaGIONeHUI
3a Pa3/JUYHBIMU FUIPOJIOTHUECKUMY XapaKTEPUCTUKAMK OKA3bIBAET BJAUSHUE KApCT.

3. Henmpasunbhas skcrpanossinust kpusoir Q=f(H) u3-3a oTCYTCTBUS, WIH He-
JIOCTaTOYHOCTH M3MEPEHHBIX PACcXO/IOB BOBI HA MOWMMeE MOXeT TIPUBECTH K HEOJIHO-
POIHOCTH MaKCHMAJIbHBIX PAcXofoB Bofabl. OIIHOKH BBIYHUCIEHUS] MaKCHMATbHBIX
pacxozmoB Bojsl MoryT pocturath 100% u Gojiee, 4TO MPUBOLUT K HEOTHOPOIHOCTH
MaKCHMaJIbHBIX PACXO/IOB BOIBI M CJIOSI CTOKA BECEHHETO MOJI0BOIbst. Hepenko 910 06-
CTOSITEIBCTBO CKA3bIBAETCS U HA TOJOBOM CTOKE PeK, KOT/Z[a TOOBOH CTOK ONpeesis-
etcsi Ha 70—80% cTOKOM BeCeHHETO MOJOBO/bS. Y TOUHEHE MAKCHUMATbHBIX PacXOI0B
BOJIBI MOXKET OBITh TPOU3BEAEHO IIYTEM H3MePEHHsI PACXOM0B BOABI Ha MOME ¢ IocJie-
IYIOLUIMM ITepecueToM MaKCHMAJIbHOTO CTOKA B TOJT MI3MepPEHWH 1 TIPEIBIAYINHE TOIH,
Kora HabJIIoajics CTOK Ha HoliMe. B 9TOM ciiyyae MOTYT OKa3aThCsI IIOJIE3HBIMU I'H-
IpaBIMYecKHe METO/L OTleHKH MAaKCHMAIbHBIX PACXO/IOB BOJIBI 10 METKAaM BBICOKMX
BOJL ¥ C UCTIOJIb30BaHMEM THAPABIMYECKIX METOOB 9KCTPAMOJISIIUYA MAKCHMATTHHBIX
PacxomoB BO/IBI C YUETOM CTOKA MTOMMBI,

B pesysbrare THApOMETPHYECKOTO aHATH3a UCXOMHBIX TAHHBIX HAOMIOMEHHH MO-
TYT OBITh OOHApPYXKEHBI U Apyrue TpyOble OMMOKY IPH IIOACYETE OCHOBHBIX THAPO-
JIOTUYECKUX XapakrepucThuk. CHcTeMaTHYeCcKHe MOrPENIHOCTH B KOTeOaHHUsIX YPOBHS
BOJIBI, TO €CTh UX HEO[HOPOAHOCTh MOTYT OBITh YCTPAHEHbI IIyTeM BOIHON HUBEIUPOB-
KW BOJIOMEPHBIX IIOCTOB, PACIOJIOKEHHBIX HA BOAOXPaHUININE UK 03€epe, KoTa Ha
BOJTHOM OO'BEKTE OCYMIECTBISIOTCST HaGIIOEHUST Ha HECKOJIBKUX BOMOMEPHBIX MOCTAX.
Tak, B Boskckoit rumpoMereoposornueckoit obcepsatopun B 1960 r. 66112 ocyiect-
BJIeHa BOJIHASI HUBEJHPOBKA BCEX BOAOMEPHBIX MOCTOB [OPHKOBCKOTO BOMOXpaHH-
quiia. B pesysnbTare 6b1IM yCTAHOBIEHB U HCKIIOYEHBI CHCTEMATHUECKHE OIMTHOKY B
HaGMIOMEHHSIX 32 YPOBHSIMHE BOJIbI, IOCTHTAIONIEE HECKOJIBKO JIECTKOB CAHTUMETPOB.
Hepenku ciiyyaw, Korga HabMIOAEHNS 32 YPOBHSIME He IPUBOIATCS, WIH IPUBOIATCS
HEIOCTATOYHO KAueCTBEHHO K e/IMHOMN chcTeMe (YCIOBHAsI CHCTeMa, abCcOIOTHAST CH-
creMa, GaITHICKAs CHCTEMA).

4. IlpuMepoM BO3MOXKHOM HEOTHOPOIHOCTH METEOPOJOTHYECKON MHDOPMAIIHH,
KOTOpasi B AaJbHEHIIIEM MOXKET OTPAa3UTHCS M HA PACUETHI THAPOJOTHUECKHX XapaKTe-
PHCTHK, MOXKET SIBJISITHCS] HEIOCTATOUHBIN YUIeT KUIKKX U TeM OoJiee TBEPABIX OCal-
KOB TIpH CMeHe METEOPOJIOTHUECKHX TPHOOPOB (CMeHa MOoKAeMepa Ha OCaKOMep
TpeTbsikoBa), HeZIOCTATOUHBIH YU€eT MTONPABOK HA CMaUMBaHUe XKUAKUAX OCATKOB H BBI-
JIyBaHUe, UM HalyBaHHE TBEP/BIX OCAAKOB. [TompaBKa Ha BBILyBaHHeE, HIH HA0O0POT
Ha/lyBaHUe TBEP/bIX OCAZKOB B OCA/IKOMEPHOE BEIPO B KaKWe TO TOIBI BBOJIUINCH, a
B JIDYTHE TOABI HE BBOJIUIUCH, UTO CO3/IAET HEOTHOPOAHOCTD B JAHHBIX HAOMIOICHUN
3a ocaIKaMHu.

3. PerynmpoBanuie pedHOTO CTOKA | IpYTasi XO3sIiCTBeHHAsI eSITeIbHOCTD (THPO-
TeXHUUECKHE COOPYKEeHUS, CeTbCKOX03dHCTBEHHbIE MEPONIPUATHS, arpoIecOMeNno-
palusi, opollenue, nepebpocka CToka U MHOTHE [APYTHE) CO3AAI0T YCAoBHS (GOPMHU-
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5. 'naponoro-reHeTnyeckuil aHanm3 oAHOPOAHOCTH AP OMETEOPOIOMMYECKOM nHpopMaLmm

POBaHMS HEOAHOPOAHBIX TUApOJOrMYeckuX xapakrepuctuk. [Ilmkmomano M.A.,
1979; Metomnueckue pekomenpanuu, 1986; Meroauueckue ykazanus, 1986; [lo6po-
ymoB b.M., ¥Ycrioxkanun B.C., 1980] Ocobo cienyer oTMETUTh JOBOABHO CIOKHOE
BJIMSTHHE Ha PEYHO#T CTOK BRIPYOKH ecoB [ Momuanos A.A., 1960; O. . KpectoBckwui,
1961, 1984]. BpeMeHnHble mpyabl ¥ HEOOMBIIIE BOTOXPAHUIIHING, KOTOPHIE B MHOTO-
BO/[HBIE TOZIbl Pa3pyIIalOTCs, MHOT/Ia OKA3bIBAIOT 3HAYMTETHHOE BIUSHUE, CO3/IABAst
HEOHOPOIHOCTh TAHHBIX HAGMIOICHIH 32 MAKCUMAIBHBIM CTOKOM. OTH COOPYKEHHS,
KaK MPaBUJIO, MOCTPOEHHI 63 NHKEHEPHOTO 000CHOBAHKS B CTEIIHBIX U MOJIYIYCThIH-
HBIX paffoHaXx.

6. Ha omHOpOomHOCTE pactipe/iesieHusi BO BpeMeHH U MPOCTPAHCTBE THAPOJOTHYE-
CKUX XapaKTepPUCTHK BAUSAIOT TAKWe aHTPOIOTeHHbIe (haKTOPHI, KaK POCT TEMIEPATY-
PBI BO3YXa, U, CAeIOBATENbHO, TEMIIEPATYPHI BOBI B PeKax M 03epax C POCTOM To-
POMIOB, TOCTUTAIOITIE HECKOMBKUX TPALYCOB IS GOTBITHX TOPOAOB. BOJIBIIYIO PoJb
IIpU OIleHKe OAHOPOAHOCTH MHTEHCHBHOCTH CHETOTASIHHSA, KOTOPOe TaKXe BIMSIET Ha
TUZIPOJIOTHYECKHE XapaKTepUCTHKH, ABJISIETCS 3arps3HeHHe CHEXKHOTO TTOKPOBa OTXO-
[aM¥ TTPOMBIIIZIEHHOTO [TPOU3BOICTBA, aBTOMOOHIBHOTO H JKeTEe3HOLOPOKHOIO TPAHC-
TOPTOM U JIPYTUMU TIPEANPHUSITHSIMH. BOKPYT TOPOJIOB, HACENEHHBIX MYHKTOB, JIOPOT,
IPOMBINLTeHHBIX U Apyrux npeaupuatuil. B.I. [Ipokayesa u ap, 1988, 2004, 2007].

Taknm obpazoM, TPUMEPOB 0OPA30BAHUS HEOTHOPOAHOCTH (HOPMHUPOBAHHUS pa3-
JIMUHBIX THAPOIOTHIECKUX XapaKTEPUCTHK MO/ BAUSTHAEM Pa3TUIHBIX (aKTOPOB MHO-
TO M OTEHKY OTHOPOAHOCTH HEOOXOANMO OCYIIECTBIIATH B KAKIOM OTIEIBHOM CIIyYae.

[TpuBemeM HeKOTOpPbIe TIPHEMBI W METOJIBI, TIO3BOJISIONTIE BCKPHITh HEOMTHOPOJI-
HOCTb TH/IPOTOTHUECKHUX XapaKTEePUCTHK:

1. pasHOCTHBIE MHTeTpajJbHBle KPWBBLIE THAPOJOTHYECKMX U METeopoIoTHie-

CKUX XapaKTepUCTHK,

2. cyMMapHBle HHTeTpalIbHble KPUBHIE,

3. CcoBMellleHHbIe XPOHOJOTWYecKHre TpadUKU THAPOJOTMYECKUX XapaKTepH-
CTHK, TIOCTPOEHHbIE IO THAPOMETPUYECKUM CTBOPaM B OJTHOPOTHOM T'H/IPO-
JIOTHYECKOM paiioHe,

4. TpaduKuU CBSI3W THUIPONOTHUYECKHAX XaPAKTEPUCTHK TI0 TIOCTaM, PACHIOTIOXKEH-
HBIM B OJTHOPOHOM TH/IPOJIOTHYECKOM paiioHe,

5. TpaduKU CBSI3U TUAPOJOTHIECKUX XapPAKTEPUCTHK M METEOPOJIOTHUECKHX
(haKTOPOB CTOKA,

6. TpOCTpaHCTBEHHO-BpPeMEHHBIE KOppeNsSIHoOHHBle (QYHKIUU THIPOJOTHYE-
CKHX U METEOPOJIOTHIECKHUX XaPAKTePHCTHK,

7. KpUBBIE CBSI3M MEXK/LY PACXO/[AMH BOJIBI U YPOBHSIMU BOIHI,

8. coBMelleHHbIe KOMIUIEKCHBIE TpapUKH XPOHOJOTHYECKAX KOJeOaHuil pas-
JIMYHBIX THAPOMETEOPOIOTHUECKUX XaPAKTEPUCTHK U UX (DaKTOPOB.

[TomoGHbie MPUEMBI X METOBI MOTYT GBITh 3HAUUTETHHO PACIIMPEHBI U TOTIOIHE-
HBI, HO 9TO HE BXOIUT B OCHOBHYIO 33/1aUy TaHHOTO METOINUECKOTO IOKYMEHTA.,
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6. Cratuctuyeckme metoabl OLLEHKU OAHOPOAHOCTH
n 0000LLEeHNA rMAPOMETEeoPOsIOrNYeCKOM
uHpopMauumn

TpamunuoHHble MeTObl CTAaTHCTHUECKOTO aHAMW3a THAPOMETEOPOJIOTHUECKOH
uHGOPMAIMK OCHOBAHBI HA NMPUMEHEHWH KJIACCHYECKUX METOJOB TEOPUHU BEPOSIT-
HOCTell W MaTeMaTHYeCKO# CTATHCTHKY, TeopeTHuyecKue MOJOXKEeHUsT KIaCCHIeCKuX
METOJIOB OCHOBBIBAIOTCST HA HEKOTOPBIX YCAOBUSIX, KOTOPBIM /IOJIKHBI Y/IOBJIETBOPSITH
HCXO/IHbIE SMITUPHUYECKUE IAHHbIE H, B YaCTHOCTH, THIPOMETEOPOJIOrHYecKre HabIio-
fenus. K aTuM yeToBHSIM OTHOCSITCS CAEAyIOlIie Harnboee BakHble GhyHIaMeHTab-
HBIE TTOJIOXKEHHS KIACCHIeCKOH MaTeMaTHIeCKOH CTaTUCTHKH.,

1. Cayuaiitble »1eMeHTbl BEIGOPOK, KOTOpbIE MOJJIexkKAT JalbHeHIeMy CTaTh-
CTHYECKOMY aHATH3Y, HOJKHBI OBITh OMHOPOIHBI, TO €CTh JOJXKHBI IPUHALIEKATH
K OJTHOH U TOH ke reHepaTbHOM COBOKYITHOCTH.

2. PaccmaTpuiBaeMbie BBIGOPKH OTKHBI GBITh HE3ABUCHMBI BO BDEMEHH H I10 Tep-
PUTOPHH, TO €CTH CIYIAHHEL

3. HopmanpHoCTh 3aKkoHa paclpe/ieIeHUsT BEPOSITHOCTEH MCXOMHBIX TAaHHBIX Ha-
Gro/IeH I, T.K. MHOTHE KJIACCHYECKUE CTATHCTHYECKHE KPUTEPHH OTHOPOIHOCTH Pas-
paboTaHbl MPUMEHUTEIBHO K HOPMAJIbHOMY 3aKOHY PacIpe/leJIeHH L.

IlepBoe ycioBHe, 3aKITIOUAETCST B TOM, YTOOBI BCE UWIEHBI PACCMATPHBAEMOTO PSIIa
HaOMIOMEeHNH TPUHALTEKATH K OIHOM reHepaibHO#l COBOKYNHOCTH. B ciyyae Heop-
HOPOMHOCTHU MCXO/THBIX TAaHHBIX PEKOMEH/IYETCS pas3/ie/leHue HEOMHOPOAHBIX JaHHBIX
Ha OTHOPOJIHBIE COBOKYIMHOCTH C TIOCJAEAYIONIMM UCIIONb30BAaHNEM COCTABHBIX KpH-
BBIX pactpezenenust [PoxpectBenckuii A.B.,1964, PoxpecrBenckuii A.B., YeGora-
peB AWM., 1974, CHull 2.01.14-83, 1984., CI1 33-101-2004]. Bosee moapo6HO 9TOT Bo-
IIPOC paccMaTpHUBaeTcs /lajlee HA MHOTOUNCIEHHBIX TIPAMepax OMeHKN TeHETHUECKON
1 CTaTUCTUYECKOH OJTHOPOHOCTH THAPOMETEOPOJIOTHIECKUX TAHHBIX HAOMIOIEHHH 3
OCHOBHBIMHU TUposoTHueckuMu xapakrepructukamu (Ilpunoskenune A. — ITpumepst).
BoamoskeH u Apyroii myTh JaThHENIIHX PACUETOB MO HEOMHOPOIAHBIM JaHHBIM, KOTO-
PHIF 3aKJII0YAETCS B IPe0OPasOBAHMN MCXOAHBIX JAHHBIX C MOCAEAYIONMM Moayde-
HUeM ofHopoxHol nHbopMmanuu., Ho B 5ToM ciyyae, kak TpaBHIO, BOSHUKAET IIPO-
GeMa 06paTHOrO IPeodPa3zoBaHKs MOJYYEHHDBIX PE3YJIbTATOB PACYETa, YTO MOXKET
OBITH COMPSKEHO CO 3HAYNTEbHBIMU TPY/HOCTSIMH.

Bropoe ycnoBue, kacaioimeecs: CIydaifHOCTH (HE3aBUCHUMOCTH) SMITUPHIECKUX
JTAHHBIX MHOTOJIETHUX KOJIEOAHUH THIPOMETEOPOJOTHUECKUX XapaKTePUCTHK. B Teo-
PHUH BEPOSITHOCTEN U MaTeMaTHUeCKOH CTATHCTUKE M3BECTHO MHOTO KPUTEPUER CJIY-
JaWHOCTH. B mpakTHKe ke THAPOJOTHUECKHX PACUETOB MHOTOJETHHX KOJeOaHui
PEYHOTO CTOKA OOBITHO MPOUBBOAUTCSI OTEHKA CIYIalHOCTH ¢ HCTOTb30BAHUEM aB-
TOKOPPEISANMOHHBIX (GDYHKIIHI 1 B YACTHOM cTydae KoabdunmeHTa aBTOKOPPETSATAT
MEKIY CMEXHBIMHI YeHAMH psijia. BBHLY OONBIINX CIyYaiiHBIX MOrPEIHOCTe pac-
yera KodhdUIIHeHTa aBTOKOPPEJISIIIUAN [0 HHAMBUAYAIbHBIM psiiaM HabJTioleH I 3a
OCHOBHBIMHU THAPOJOTHYECKUMHI XaPaKTEPUCTHKAME OOBIUHO OIEHKA DTOTO Hapame-
Tpa TPOMIBOIUTCS 110 TPYIITIE PEK AHATOTOB ¢ HanboIee MPOTOIKUTENbHBIMA HabJII0-
MEeHUSAMH B OMHOPOIHOM THAPOJIOTHUECKOM patioHe, WIH 10 TaHHBIM MPUBEIEHHBIM K
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6. CraticTnyeckvie MeTos! OLeHKV OHOPOAHOCTY 1 OOOOLLIEHUS..

MHOTOJIeTHEMY Tleprofny. Ecam B pe3ysbTaTe pacueToB TPyIIOBas olleHKa Koaddu-
I[AeHTa aBTOKOPPETANN MEXIY CMEeXHBIMU WIeHAMH PSIZIa OKaXKeTCsI PaBHOH HYJIIO,
TO PacCMaTpUBaeMble TH/IPOJOTHUYECKUe XapaKTEPUCTUKY IPU3HAIOTCS CIydaiiHbIMU
HE3aBUCUMBIMU TIOCJAE0BATENBHOCTSIMU. TOT/Ia BTOPOE YCJAOBUE BBIMOIHSIETCS U He
TpebyeTcsT TOMOJTHUTENBHBIX PACUeTOB IIPU ONEHKE OAHOPOAHOCTH. Ecan xe tpym-
MOBast OIeHKA CTATHCTUYECKH 3HAUNMO OTJIUYAETCSI OT HYJISI, TO 9TO 0OCTOSITENbCTBO
clefyeT yIecTh IpH OINeHKe OTHOPOTHOCTH PACCMATPUBAEMBIX SMIHPHUYECKUX aH-
HbIX. [[pH olleHKe 0HOPOHOCTH aBTOKOPPENTMPOBAHHBIX IOCTEL0BATEIBHOCTEH Cle-
LyeT UCTOTB30BATh 0OOOIIEHHBIE KDUTEPUH MaTEMAaTHIECKOH CTATHCTHKH, PACCMOT-
PEeHHEIe [iajiee B 9TOM pasfielie.

TpeTbe ycioBUe CBOINUTCSA K yUeTy, Kak IPaBIJIO, TONOKUTENbHON aCHMMETpUHI
B paclpefieleHi¥ BEepOSITHOCTEN THAPOJOTHUECKMX XapaKTepUCTUK. [lomoxutennb-
Hasl aCHMMETPHSI B XO/Ie MHOTOJIETHUX KoJebaHuil GOMbIINHCTBA THAPOTOTHYECKUAX
XapaKTEPUCTHK PEYHOTO CTOKA OOBSICHSIIOTCS BAUSTHUEM HUKHETO TIPEIena, PAaBHOTO
HYJIIO, T.K. PEUHOMH CTOK — BTO CYIIEeCTBEHHO MOTOKATENbHAS BendrnHa, [Ipu onenke
OZIHOPOZHOCTH ACHMMETPHUHBIX OCTEOBATENFHOCTEN CIEYET HCTOMb30BaTh 0606-
IleHHbIe KPUTEPHUH OJTHOPOIHOCTH.

[Tpex e ueM oTleHUBATH OTHOPOHOCTH PACCMATPHUBAEMBIX PA/IOB PEKOMEH/TYeTCs
OCYIIECTBUTH IPUBEJEHHUE JAaHHBIX HAOMIOMEH I K MHOTOJIETHEMY TIepHoy (4eTBep-
Toe ycaoBue) [ Merognueckue pekomenziaruy, 2007].

B ITU 66110 ocyiecTBaeHo 0600IEHHe CTAaTUCTHYECKUX KPUTEPUEB OTHOPO/I-
HOCTH Ha CcJIyyail aCHMMEeTPUYHOM M KOppeJUPOBaHHOHM BO BpeMEHU U IIPOCTPaHCTBE
rugiponorunyeckoil undopmanuu. (Pasmen 7 u [lpunoxenne b).

Oco6eHHO BaKHO aHAIN3 UCXOMHBIX TaHHBIX HAOMIOAEHUI BHITIOIHATH 10 Ollpe-
IeJIeHrsT PACUETHHIX 3HAUEHUH TMIPOIOTHYECKUX XaPAKTEPUCTHK C UCTIONb30BAHHEM
MaTeMaTHIeCKOTO anmapara Teopu# (PYHKIUN pacTipeneneHns BeposiTHOCTeH (KpH-
BBIX 0OeCTeueHHOCTel), Ha KOTOPBIX OCHOBBIBAETCST COBPEMEHHAS MTPAKTHKA MWHXKe-
HEPHBIX TUAPOJOTHUECKHUX PACUETOB.

Omna u3 mpo6JieM IpH IPUMEHEHHH CTATHCTHYECKUX KPUTEPHEB OJIHOPOIHOCTH
IS aHaIW3a THAPOJOTHYECKOW WHGMOPMALMK 3aKJII0YaeTcs B TOM, UTO CTaTHUCTH-
YyeckHMe KpUTepUH OTHOPOAHOCTH OCHOBAHBI Ha paclipelle/ieHUH CTaTHCTHK OIeHKH
OJTHOPO/THOCTH W3 M3BECTHOH TeHepaJIbHOM COBOKYIHOCTH. B TuapomeTeoposoruu
OGBIYHO UMEIOTCSI CBEICHHST JIUIIh O BEIOOPKE W3 HEKOTOPOH HEM3BECTHOM TeHepaib-
HOW COBOKYMHOCTH. 1o 9Toit BEIGOPKE 0OBIYHO CYAST O TeHEPATbHOM COBOKYITHOCTH,
€CTeCTBEHHO, ¢ HEKOTOPOI TOTpenHocThio. [109ToMy M3MEHUYNBOCTH COBOKYITHOCTH
BHIGOPOUHBIX SMIHPHUECKUX TAHHBIX 1O OTHOIIEHHIO K T€HEPATBHOW COBOKYIHO-
CTU UCKJIIOYAETCS] U3 aHAIN3a OJJHOPOJAHOCTH TH/IPONIOTMYECKUX XapaKTEPUCTHK T. K.
HaM HHYEro He OCTAeTCsI JIeIaTh, KaK IPUHSTH BEIOOPOYHbIE JaHHbIE, IPUBEICHHBIE K
MHOTOJIETHEMY TIEPHO/Y 3a OIEHKY TeHEPAIbHON COBOKYTTHOCTH.

[To a0l NIpUYKHE OlleHKA OJIHOPOJHOCTH TH/IPOMETEOPOIOTHIECKOH HHpopMa-
ITUY C UCIIOJIb30BaHUEM CTaTHCTUUYECKUX KPUTEPHEB IPUBOMUT HAC, KaK MPABUIIO, K
BBIBOZLY 06 M3OBITOUHOMN OTHOPOTHOCTH PACCMATPHUBAEMOIT BEIGOPKH U3-32 OTCYTCTBHS
cBeleHnit 06 OTKIOHEHUH OT HEU3BECTHON T€HEPATBHOM COBOKYITHOCTH M MIPUHSITHIO
BBIBOZIa 00 OTHOPOMHOCTH JAHHBIX HAOIIOIEHUH, B TO BPeMsI KaK MCXOAHbIE TaHHBIE
MOTYT OKa3aThCsl HEOAHOPOAHBIMA. YeM Gosibilie 06beM BBIGOPOUHBIX JAHHBIX, TEM
MeHblIlle OTMeUeHHasl chcTeMaTHyeckasl MOTPelTHOCTh OLleHKH OMHOPOMHOCTH. UTo-
OBl YMEHBINTH OTMEUEHHYIO CHCTEMATHUECKYIO TTOTPENTHOCTD, TaHHbIE HAOIOIeH Ui
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6. CraticTnyeckme MeTos! OLEeHKV OAHOPOAHOCTY 1 OO0OLLEHUS. ..

OPHUBOMATCA K MHOTOTeTHeMY Tieprony [ MeTonndeckne pekomenmanuu, 2007]. Omen-
Ky ¥ aHaJIU3 BO3MOKHBIX CIYYaHHBIX MOTPENTHOCTEH TPUBEIEHHBIX K MHOTOJIETHEMY
IEPUO/Y MAHHBIX HAOJIOIEHHH MOXKHO IPOBOJIUTH B COOTBETCTBUH ¢ paboToi [Posx-
necrBenckuit A.B, 1977].

KpoMe HpHUBEIEHHBIX CTATHCTHYECKAX OCOOEHHOCTEH OIEHKH OTHOPOAHOCTH
THIPOMETEOPOJIOTHYECKON HH(OPMAIIMU YaCTO BO3HUKAIOT CTTOXKHOCTH IIPH pas/iesie-
HUW HEOTHOPOTHOHN THIPOIOTHIECKON HHDOPMAITNH Ha OMHOPOTHBIE COBOKYITHOCTH,
Ha OCHOBAaHHM aHaIW3a yCIOBWUH (POPMHUPOBAHUS PACCMATPHBAEMBIX THAPOJIOTHYE-
CKWX XapaKTEePUCTHK.

PaccmoTpuM mpuMeps! OIeHKH OHOPOAHOCTH TH/IPOJIOTHUECKOH WHMOpMANUN
OJI BJIMSTHUEM X035 CTBEHHO# JIeTebHOCTH B PyCJIax pek u Ha Bogocbopax. Tak, He-
OJTHOPOTHOCTH TOTOBOTO CTOKA M JIPYTHX TH/IPOJIOTHUECKUX XAPAKTEPUCTHK, 06YCI0B-
JIEHHAsT X03sIHCTBEHHOM IMesITeNbHOCTDIO B 6acceiinax pek Amy-/lapbsi u Coip-Zlapbs,
BBI3BaHA YBEINUHMBAIOIIMMICS BO BpEMEHH ILIOIIA/ISIME OPOIIEHUS B HacceliHaX 9THX
pek. 3mech MOXKeT GBITh BHIIETEHO YeThIpe oTana: 1 — W3MeHeHre CTOKa Mo/ AeiCTBH-
eM BCe YBeTMYNBAIOLIeHCs TIIONTAIN OPOIIEH s, 2 — TpeKpaleHre yBeInIeHus I0-
mazieft opolleHus], 3 — MepexoHasd 30Ha, 4 — HOBBIN CTAIIMOHAPHBIN PEXIIM.

[Ipu CTPOUTETHCTBE BOMOXPAHHIIHII MOKET OBITH BBIIETIEHO TpH sTama: 1 — 3a-
TOMHEeHNEe BOAOXPAHMWIIMING, 2 — TMepexo[Has ob6JacTh — 3aloJIHEHHE IMOA3eMHOl
COCTaBJISIIONIEN C YYEeTOM HM3MEHEeHHsI MCHApeHWs] C MOATOIUIEHHON TEPPUTOPHH U
C BOIHOHM TOBEPXHOCTH BOIOXPAHHJIHING, 3 — HOBBIU CTAIMOHAPHBIA pesKUMa TpU
YCTOBUH CTaGUIBHOTO PETYIMPOBAHUS PEUHOTO CTOKA, WJIH, UTO TOXKE caMoe, 6e3 nu3-
MeHeHHs TPaBU PeTyINPOBAHNS PEYHOTO CTOKA.

W3 3THX IpUMEpPOB CAETYET, YTO CIOKUBIIHNCST KOMIUIEKC XO3SIHCTBEHHOH fesi-
TeMbHOCTH, KaK TMPaBIJIO, TIPUBOAUT K HOBOMY CTAIlHOHAPHOMY PEXWUMY C APYTHMHU
IapaMeTpaMH pacipe/ie/ieHHsI 10 CPABHEHHUIO C eCTECTBEHHBIM CTAI[MOHAPHBIM (KBa3H-
CTAIlMOHAPHEIM ) PEXKMMOM /10 Havyaia X03siiCTBEeHHOH esITeTbHOCTH.

6.1. OCHOBHbIE NOHATMS CTAaTUCTUYECKNX METOA0B OLIEHKU
OAHOPOAHOCTM rMAPONOrMYeCKUX XapaKTepucTUK

AHanmn3 oTHOPOAHOCTH THAPOMETEOPOIOTHIeCKOH NHPOPMAIUH CTAaTHCTHUECKH-
MU METOIaM¥ BKITIOYAET CJIeIYIOINE ITAIIBL:

— dopMyIMPOBKa HyJIeBOH U aJbTepHATHBHOM THIIOTES,

— BBIOOD YPOBHSI 3HAUMMOCTH,

— BEIGOD KPUTHUECKO#T 00IaCTH paclpe/ieleHust CTAaTUCTUKU OLHOPOHOCTH,

— (opMyIHPOBKa BBHIBOJIOB TIO CTATHCTHYECKOH OI[eHKe OTHOPOTHOCTH.

O6parnM BHEMaHHE Ha OTHY 0COGEHHOCTD OLEHKU CTATUCTHYECKOH OTHOPO/THO-
CTH B THPOJOTHYECKUX pacuetax. Knaccuueckne KpUTEpHE OIHOPOAHOCTH pa3pabo-
TaHbI IPAMEHUTETBHO K OT/Ie/IbHBIM psijiaM. B rHApOIOTHY sKe HepeaKo IPOU3BOIUTCS
OIlEHKa OJIHOPOIHOCTH MO COBOKYITHOCTH MHOTHX PSA/IOB HAOIIOMEH I B FeHETHUECKH
OTHOPOIHOM pailOHe, UTO HAKJIAIBIBAET OTIpe/ieeHHbIe 0COOEHHOCTH B (DOPMYIHPOB-
Ke Pe3yJIbTaToB MCCAeIOBAHNS OHOPOHOCTH.
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6. 1. OcHOBHbIE MOHSTUS CTATYCTUYECKUX METOOB. ..

HyneBau U aJibTepPHATUBHAd rMnNoTe3bl

Jlio6oe cTaTHCTHYECKOE CYKAeHHE 06 OIeHKe OHOPOHOCTH HOCUT BEPOSITHOCT -
HBIH XapakTep. ITO 3HAYHT, UTO MPU3HAHKE OTHOPOIHOCTH Psijia HabIIOEH U MOXKET
OBITH C/IEJIaHO ¢ HEKOTOPOH BO3MOXKHOW ommubKoi. CTaTHCTHUECKH aHAlIN3 OHO-
POIHOCTH HAUMHAETCsI ¢ GOPMYAUPOBKH HYJIEBOI THIIOTE3H, KOTOPAst MPeLyCMaTpH-
BAa€ET OTCYTCTBHE CYIIECTBEHHBIX PAasIHUHii MKy PACCMATPHBACMBIMH BbHIGOpPKa-
MH, WIH UX YACTSIMH, BKTIOYAst OTCYTCTBHE CYIIECTBEHHBIX PA3JTHYHMi B BBIOOPOYHBIX
napaMeTpax pacnpeziesieHus1 (cpe/iHee 3HaueHre, KoadUIMEeHTh BapUAIIUU U aCHM-
MeTpuH). [MToTe3s! TPOTUBOMOMOKHBIE HYJI€BOW HA3BIBAIOT ANMbTEPHATHBHBIMY T'H-
moTe3aMu. [1peamoIoKuM, 4To TpeOYeTCs OLEHUTh OHOPOAHOCTD CPEAHUX 3HAUCHHHN
nByX BeiGopoK. Torma HyaeBast THIOTE3a MOXKET ObITh C(HOPMYJIUPOBAHA CAEMLYIOLIUM
obpasom: X; = Xy. AIbTEDHATUBHBIX THIIOTE3 MOKET OBITD TPH: Xy <Xy Xy > Xg U X #Xs.

ypOBeHb 3Ha4YMMOCTH

[Tox ypoBHEM BHAUMMOCTH OGYIEM MOHUMATh TaKO€e JIOCTATOUHO Majloe 3Haye-
HHe BepOSTHOCTH, KOTOpoe ¢ MPAKTHYECKOU TOUKH 3peHHS XapaKTepH3yeT MpakK-
THYECKH HEBOBMOKHOE coObITHE. [10sIBIeHIE COOBITHS C BEPOSITHOCTHIO PABHOM HJTH
MeHbIIIel UeM IPUHSITHIH yPOBEHb 3HAUUMOCTH CBH/IETECTBYET O TOM, UTO HYJIEBAsT
TUTOTE3a MOXKET OBITh OTBEPrHYTA U, CJEIOBATENbHO, TPUHIMAETCS albTepHATHBHAS
rumoresa. B TakoM ciydae ¢ BepOSITHOCTBIO PaBHOHN MPUHSITOMY YPOBHIO 3HAUUMOCTH
MOZKET OBITh OTKJIOHEHa aTbTepHATHBHASI THIIOTE3a B TO BPeMsI KaK Ha CaMOM JIeJIe [IaH-
Hble HAOMIOEH IS O/IHOPOIHEL, TO €CTh B COOTBETCTBUM C MATEMATHYECKAM TEPMHHOM
COBEPIIUTDH OMHUOKY MEPBOTO pofa. B Apyrom ciyuae MoKHO, 32/1aBasiCh TOCTaTOUHO
MaJIbIM 3HaueHHeM YPOBHS 3HAUMMOCTH, IIPUHSATH HY/IEBYIO THIIOTE3Y O OTHOIIEHHIO
K HEOIHOPOAHBIM JAHHBIM, TO €CTh COBEPIINTE OMMUOKY BTOporo poga. IloaHocTbio
u3bexaTh ommubOK EPBOTO U BTOPOTO POMa Hesb3st. MOXKHO JIMIIb U3MEHSS YPOBEHbD
3HAYMMOCTH YBEIUUMBATh WM YMEHBIIATh OMHOKH IIEPBOTO M BTOPOTO POjia. YMeCT-
HO B JaHHOM CJIy4ae 3aMeTUTh, UTO TIPH aHATH3€ OTHOPOAHOCTHU THIPOMETEOPOIIOTH-
Yyeckoll HHGOPMAINHH 110 TPYIIIe peK B OTHOPOIHOM palioHe MBI IPAKTHUECKH UCKITIO-
yaeM, WIH 110, KpaliHeil Mepe, yMeHbIaeM OMUOKH [IePBOro B BTOPOLO POZa, TO €CTh
TOYHee CBOAUM MX K MUHUMYMY, KOT/Ia YHCJIO PS/IOB C OTKIOHEHHOW HYJIeBOW THITO-
Te30l PaBHO YPOBHIO 3HAUUMOCTH. EC/ii Jke MMeeT MeCTo TpeBhIeHHe YUCIA OTKIIO-
HEHHBIX PSIZIOB, BRIPAKEHHBIX B MPOIEHTAX OT OOIIEro YUCa CIydYaes, Mo CPaBHEHHIO
C IPUHSATEIM YPOBHEM 3HAUMMOCTH, TO MOXKHO YTBEPK/IATh, UTO MIMEET MECTO CTaTH-
cTUYecKast HeOJTHOPOIHOCTD IIPHHATOTO B COOTBETCTBUU C pasfiesioM 7 paiioHa uccJe-
moBaHMi. B TakoM cayuae cieyeT yMeHbITUTh palioH, IO KOTOPOMY OCYIIECTBJISIETCST
OIleHKa O/THOPO/IHOCTH MOBTOPUTH BHOBb OLEHKY OJIHOPOTHOCTH PacCMaTpHUBAEMOTO
yKe YMeHbITEHHOTO paiioHa uccaenoBanuii. [Tomo6Hast mpolesypa oleHK: MOXKET [0~
BTOPSITHCS HECKOTBKO pas /10 TEX TOP TMOKA YUCIIO PSIIOB C OTKIOHEHHBIMHU HYJIEBBIMHU
TUTIOTE3aM ¥ B TIPOTIEHTAX K OOIMEMY YHCIY CIyYaeB OTKJIOHEHHBIX OYAET PaBHA, WK
MeHblIlle IPUHATOTO YPOBHSI 3HAUMMOCTH. Takas mporenypa oleHK: OTHOPOTHOCTH
MOJKET TIPOU3BO/IUTCSI IPU PA3HbIX 3HAUEHUSIX YPOBHS 3HAUMMOCTH, UTO HECKOJBKO
MOBBICHT YBEPEHHOCTD HAIIKX CYKIEHHN 06 OTHOPOIHOCTH PACCMATPUBAEMBIX PSIIOB
Habsroiennit. [Ipy 9TOM cjlefyeT MeTh B BH/Y, UTO 33/[aBasiCh Pa3IMYHBIMU YPOB-
HSIMH 3HAUAMOCTH TIPH TIO0OHOTO PO/Ia PacueTax BEIBOIBI 06 OIEHKe OMHOPOAHOCTH
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6. CTammcTnyeckme MeToibl OLEHKI 0HOPOAHOCTY 1 0000LLIEHIS..

GyIyT 32BUCHMBIMH TTPU PA3JIUIHBIX YPOBHSIX 3HAUMMOCTH 1 CTIEIOBATENBHO 3hherT
OT TaKHX PacueToB GY/IeT He CAUIIKOM BBICOK,

Taxum 06pazoM, TTOMHOCTHIO HCKIIOUHTH OIMHOKH TTEPBOTO M BTOPOTO PO/IA HEMb-
3s1. MOXHO JIHIITH YMEHBITATH OMHOKA OHOTO POJIa 3a CUET YBETHUEHHUS PHCKa [Py -
roro poga. O6BIYHO 32 YPOBEHD 3HAUNMOCTH IPHHUMAIOT BEPOSITHOCTD 5 % peske 1%.
B coBceM pefkux ciayudasix 3a ypoBeHb 3HAUNMOCTH MPUHUMAIOT BeposiTHOCTh 0,1% u
naxe Menee u 6osee 5%. C yMeHbIIEHHEM YPOBHS 3HAYMMOCTH YBEJIHUUBAETCS BE-
POSITHOCTD TIPWHATHS HYJI€BOH THIOTE3B B TO BpeMsI KaK MCXOJHbBIE JaHHBIE MOTYT
GBITH HEOHOPOJHEI, TO ECTh COBEPIINTh OMMUOKY mepBoro pojaa. C yBeJHueHneM ke
VPOBHSI 3HAUMMOCTH YMEHBITAETCSI OBEPUTENbHBINH HWHTEPBAT TPUHSITHS THITOTE3BI
OZTHOPOIHOCTH M CIEOBATENBHO YBETHUNBAETCST BEPOSITHOCTD TOTO, UTO MOKET OBITH
OTBEPTHYTA THIIOTE3a OMHOPOIHOCTH B TO BPEMST Kak MaHHbBIE HAOMIOMEHUH HA CAMOM
Jiefie OTHOPOZIHBI TO ECTH COBEPIITHUTH OMHUOKY BTOPOTO POJIA.

Br160p ypOBHSI 3HAUMMOCTH IPH MTPOBEPKE OHOPOAHOCTH THAPOJOTHYECKUX PSIIOB
CJIEyeT HasHAyaTh, COOOPA3YSICh C TEMHU TOCAEACTBUSIMH, KOTOPBIE MOTYT BO3HHUKATh
IIPH COBEPIIIEHHH OIIMGOK [EPBOTO WK BTOPOro poza. Hanboee yacto pu BbIIOTHE-
HUH WHXXEHEPHBIX THAPOJIOTHYECKHX PACUETOB YPOBEHb 3HAYMMOCTH HazHavYaeTcst 5%,

BbiGop KpuTH4eckoi o6nactm

Baoi6op kpuTrdeckoii 061acTH yCTaHABIHBAETCS TAKMM 00Pa3oM, YTOOHI BEPOSIT-
HOCTb MOTAIaHYs B Hee, KOT/Ia HYJIeBasi THIIOTE3a BepHa B TOUHOCTH OBLIa paBHA YPOB-
Hio 3HaUIMOCTH. O61aCTh, KOTOPAsT OTMOTHSIET KPUTHIECKYIO 06J1aCTh HAa3BIBAKOT 00-
JIACTBIO IOTTYCTUMBIX 3HAUEHUH, MK 06JIaCThIO MPUHSITHS HYJIEBOM THIOTE3HL. Bhi6op
KPUTHYECKOH 06IacTH TPHU 33/TaHHOM YPOBHE 3HAUNMOCTH CJIELYET YCTAHABIMBATH,
HCXOJIS1 U3 TeX WU UHBIX GH3MIeCKUX COOOpayKeHHH W MPeAIIoIaraeMbIX PasJinduii B
TapaMeTpax pacipeeieHuil. /IpyruMu cioBaMu, KpUTHUECKYIO 00J1aCTh CIEyeT Ha-
3HAYATh TAKUM 06Pa3oM, YTOOBI BEPOSITHOCT MOIAIaHUsT B HEE OIIEHKH KPUTepHst ObLia
HanbGOIb e, KOT/Ia CIpaBe/InBa albTepHATHBHAS THIOTe3a. [Ipy 3a/JlaHHOM ypOBHE
3HAUMMOCTH MOKHO PAcCMaTPHBATh CIEAyIOIHe KpUTHIeckne obmacti: 1) obmactsh
GOTBIINX TTOMOKUTETBHBIX OTKIOHEHHH, 2) 06JacTh GOJBIIAX OTPUNATENBHBIX OT-
KJIOHEHHUH, 3) 061acTh GOJIBIIHNX 110 aGCOMOTHOMY 3HAaYEHHUIO OTKIOHEH Ui, 4) 061acTh
MATBIX 10 aGCOMIOTHOMY 3HAUEHHIO OTKJIOHEHHUH. B BRIUMCAUTEIBHBIX IIPOrPaMMax
0OBIYHO MPUHUMAETCS TaKasi KpUTHYECKast 06J1acTh, KOTOPask B HAUOOJIbIIER CTeeH
COOTBETCTBYET (GPM3NIECKOMY CMBICY pacCMaTpHUBaeMoro kpurepusi. Hampumep, /s
OTIEHKH OTHOPOAHOCTH CPETHUX 3HAUEHHUN KPUTHUIECKAsT 06JaCTh OMpPEIesieTcsT Kak
061acTh 60JBLIUX 110 AGCOTIOTHOMY 3HAYEHUIO OTKIOHEHH .

6.2. OCHOBHbIE NONOXEHU MeTOAUKU 0000LLEeHUS KlTacCUYeCcKuX
KpUTEepueB OAHOPOAHOCTH

Maremaruueckui allllapaT TEOpuun BepOHTHOCTef/,I 1 MaTeMaTHYeCKOH CTaTHCTH-
K1 pa3pa60TaH, KaK IIpaBUJIO, IPUMEHHUTEJIbHO K HE3aBUCUMbIM CJIy‘laﬁHbIM nmocjaeno-
BaTEJIbHOCTAM YHUCEJ paclpeie;IEeHHbBIM 110 HOPMaJIbHOMY 3aKOHY. rPIL[pOJIOI‘PI‘{eCKHe
K€ XapaKTEepUCTUKHU B IIOAABJIAIONIEM GONBIIMHCTBE CJy4yaeB UMEIOT aBTOKOppeEs-
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6.2, OCHOBHLIE MOAOXEHNT METOAVIKY 0000LIEHMA KNIACCHYECKMX KOUTEPNER OAHOPOAHOCTH

ITUIO MEX/Ty CMEXHBIMU UJeHaMW Psifia U aCCUMETPUYHO pacnpesiesiensl. [loaTomy
IIPUMeHeHHe KIacCUuecKoil MaTeMaTHUecKol CTaTUCTUKU B WHIKEHEPHBIX THAPOJIO-
THUecKUX pacueTax IPUBOIUT K HETPABUIbHBIM BLIBOZAM. /[JIS yCTpaHEHHsI 9TOTO He-
JIOCTATKa YoKe MOTOKEHO HAauaao paspaboTKy METOMOB MATEMATHYECKOH CTATHCTUKH
KOPPEJHPOBAaHHBIX BO BpEMEHH U aCHMMETPUYHO paclipe/leIeHHBIX THAPOJIOTHYECKUX
xapakrepuctuk [A.B. Poxnecrenckuit, 1977]. B sroit pabore paspaborana oburast
METO/IOJIOTHST PeIieHusT KOHKPETHBIX 3ajiau Mo 000OIIEHNI0 METOIOB MaTeMaTHye-
CKOM CTATHCTUKW HA CAydail acCMMMETPWUHO pacnpefeneHdex [Tupcona I1I tuna u
pacnpenenenne C.H. Kpunkoro u M.®D. Menkens (Haubosiee yacto mpuMeHsieMble B
TU/IPOJIOTHIN ) W 3aBUCHAMEBIX IO THUTY TIpocToi 1enu MapkoBa (yueT KoadduimenTa
ABTOKOPPEJISIUU MEXIY CMeXHbIMH WIeHaMH) CJy4alHBEIX HOCTe0BaTelbHOCTEN.
Ata paboTa MO CYTH fea MPecTaBasieT coboil Hauamo o6oOINeH s METOIOB MaTe-
MaTHYecKOW CTaTUCTUKU Ha caydail 3aBUCHMBEIX M aCUMMETPUUHO paclipeleleHHbIX
SMIIMPUYECKUX TAHHBIX.

Pertenue sTrX 3a/1au OCHOBAHO HA WCIOJIb30BAHUMN MeTo0B MounTe-Kapio miny,
KaK 4acTo Ha3bIBAIOT, METOIOB CTAaTUCTUYECKUX MCIBITAaHUN, OCHOBHAS CYTh JaHHOTO
IPE/IVIOKEH ST 3aKII0UAETCS B CTATUCTUUECKOM MOJIETUPOBAHUY ACHMMETPHUUHBIX U
3aBMCHMBIX CJAyYaHHBIX IOCJAEL0BATENbHOCTEH C MOCIeAYIOUINM pacuyeToM pas3iny-
HBIX CTAaTUCTHUYECKUX PEIeHUil Ha OCHOBE MOIENMPOBAHHBIX MOCAETOBATETHHOCTEN
uncen. [TomobHbIH MOAXOM Meaecoobpa3Ho UCHOMb30BaTh, KOTAA OTCYTCTBYET aHa-
JUTUUECKOe pellleHre MOCTaBIeHHBIX 3a/[ad W3-3a CIOXKHOCTH 3TUX peleHuil. Tak,
B oTMeueHHoil paHee paGore [A.B. Poxmgecreenckuii, 1977] ocyiecTsieHa oleHka
CJAYYAHHBIX M CHCTEMaTHYECKUX TOTPENIHOCTEH BBIGOPOUYHBIX MapaMeTpoB U KBaH-
tuneit s pacupenenenus [Tupcona I Tuma u C.H.Kpunkoro u M.M. Menkens ¢
y4eToM K0d(hhUIMEHTOB aBTOKOPPETIANUNA MeX/IY CMEXKHBIMHU UleHaMu psifia. JTH
pacmpesieieHus BEpOSITHOCTEH Hanbosiee 4acTo MPUMEHSIOTCS B THAPOJOTHH U pe-
KOMeH/lyIoTca HopMaTuBHBIMY fokyMeHTamu | CHull 2.01.14-83, 1984; Csox, 2004].
AHATOTHYHBII TTOXO MPUHAT U JJIs1 00061IEH U] HEKOTOPBIX KPHUTEPUEB OTHOPOTHO-
ctu (kputepun /lukcona, CmupHoBa-I'padca, @umepa, Ctoionenta u Koamoroposa-
CMmupHOBa). YUHTHIBasg OOJbBIIHE BO3MOKHOCTH COBPEMEHHOW BBHIUMCIHTENBHOM
TEXHUKH, TO0OHBIM 00pa30oM MOTYT OBITH PelieHbl TPaKTHYeCKH JTo0ble 3a/1aui 1O
0606IIEHUI0 METOIOB KJIACCHUECKOH MaTeMaTHIecKoil CTaTMCTUKH Ha CJaydyall CBsi-
3aHHBIX U aCUMMETPUYHO paclipe/ieJieHHBIX NochaeloBaTeNbHOCTel uyncen. [Ipu sTom
MOXHO YYUTHIBATh U PA3IMUHOTO POJIA 3aBUCHMMOCTH BO BPEMEHU U NPOCTPAHCTBe U
pasiuyHble ACUMMETPUYHbBIE 3aKOHBI pacipe/ieieHls] BEPOSITHOCTEH, KOTopble MpH-
MEHSIOTCS B THAPOJOTHHM W JIPYTMX CMEXHBIX AucIuIInHax. He ocTaHaBiuBasch
MOAPOOHO HA WCTOPUH MPUMEHEHHST METO/Ia CTATHCTUYECKUX MCIIBITAHNHA U METOaX
MOJETUPOBAHYSI B TH/IPOJIOTHH, TPUBEEM B OOIUX YepTaX METOMOIOTUIO CTATHCTH-
YECKOTO MOJIETNPOBAHNS, KOTOPast HCIIOJIb30BaIach MPH 0006IEHUH CTATUCTUYECKHX
KpUTEPUEB OTHOPOITHOCTH.

[lpu 06obIEeHH KPUTEPUEB OMHOPOAHOCTH CTATHCTHYECKOE MOIETNPOBaHUeE
OCYIIECTBIISAIOCH C UCTIOJb30BAHMEM MaTeMAaTUYECKOTO alliapaTa HOpMalbHON KOP-
peJISIIUY JIJisT HOPMAaJbHO pachpeeNeHHbIX CIyJalHBIX HOCIefoBaTeNbHOCTEH C
nocJjeyioleil ux TpaHchopMmalueil B 3aJlaHHbIN 3aKkoH pacnpepenenus ([Iupcona
T tuna n C.H. Kpunkoro u M.M. Menkens). /lanee MozeanpoBaHHas mocaeno-
BaTEJIBHOCTDH YHCET OCTaTOYHO Oospiioro obbema (Hampumep, 50 000) pas6uBa-
Jlach Ha BEIOOpKH MenbIero obbema (Hanpumep 10, 25, 50, 100 u 200), mo koTopbhIM
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6. CTamicTyeckme MeTos OLIeHKV OAHOPOAHOCTY 1 OOOOLLEHVA. .

IIPOM3BOUINCHL MHOTOYHCIEHHbIE pacueThl CTaTHCTUK ofHopoxuocTH (/[MKcoHa,
CwmuptoBa-I'pa6ea, Komvoroposa-Cymuprosa, @uinepa u CThiofieHTa) IPH pa3iny-
HBIX K0a(pPHUIHEHTAX aBTOKOPPEISIIAN, PA3TINYHBIX OTHOMIEHISIX K02 (OUITMEHTOB
ACUMMETPHUH K KO3(hUIMeHTaM BapuaIliy, pasTUdHbIX 3aKOHAX paclipe/e/leHus:
BEPOSITHOCTE IpeBhIeHNs, pa3IHYHEIX o6beMax BEIGopok. O6Ias cxema pacue-
TOB IpefcTaBeHa B Tabuie 6.1,

Tabmua 6. 1. Cxema pacyeToB Mo 0600LEHMIO KITAaCCUHECKNX KpUTepreB 0AHOPOAHOCTU
JunkcoHa, CmupHoBa-I'pabca, CTblogeHTa, duliepa, Konmoroposa-CM1MpHoOBa

Aran 1 Iran 2 Iran 3
MonemipoBanHas Bribopoutibie 3HaueHun OpauHaTH KPHBBIX
MOCIEIOBATENBHOCTD YMCE |  CTATUCTUK OJHOPOJHOCTH 06eceyeHHOCTH CTATUCTHK
obbema N=nl 1o 3agannomy | Jluxcona (J1), CmupnoBa- | Jlukcona, CmupnoBa-I'pabea,
3aKOHY paclipe/ie/leHus I'pat6ea (CT'), Croiopenra (C), Creiogenra, Ouiiiepa,

(Ilupcona III Tuna u ®Durnepa (D), Kommoroposa- Kommoropoa-CMmupHOBa
Kpurikoro, Menkes) Cwmupnosa (KC)
c mapamerpamux_, C, C_
X xy..x, H,T,C, @, KC,
A(p) CI'(p) C(p) @(p) KC(p)
X1 Xpsg - Ko M, CT, €, @,y KC,
X(r+ 1,01y K (n+2),G-2) = Xin N, CI; C, @, KC,

Ha nepBoM aTtane oCyIecTBISIOCH CTATHCTHIECKOE MO/IETTHPOBAHUE CIyYalHBIX
MOCTEMOBATENBHOCTEN YHUCE C 3a[aHHBIM AaCHMMETPHYHBIM 3aKOHOM paclipe/le/eHHs
C BXOJIAIIAME TlapaMeTpamu (cpefHee 3HaueHWe, KO3 UIUEHTH BapUallil, aCHM-
METPHH U aBTOKOPPEJAINH MeXIY CTOKOM CMEXKHBIX JIET), C pasindHbiMKi 0ObeMa-
Mu BbIGOpOK. KauecTBo MOENMHPYEMBIX MOCTEM0BATENbHOCTEN OMPEeIANoch MyTeM
pacyeTa IapaMeTpoB paclpesielIeHrs Mo Bcell MOAeTUpyeMOH IOoCaef0BaTelbHOCTH
Ypcesl ¢ 33[aHHBIMU TIPH MOJETUPOBAaHUY MapameTpaMi. Uem 6oJibiie GbUI IPUHAT
06beEM MOIETTUPYEMOM TOCIE0BATETBHOCTH, TEM MEHbIIE OBITO PACXOKIEHHE MEXK/LY
3aaHHBIMKM U PACCUUTAHHBIMU 3HAUEHHUSIMU [ApaMeTpPOB paclpelieiieHus1. Bo Bcex
CIyYasx IOMYCKAIOCh PacX0oXKIeHHe B OI[eHKaX MapaMeTPOB ¢ TOYHOCTBIO [0 COTHIX
U JIa’Ke THICSTUHBIX 3HAUeH U, UTO BIIOJIHE YAOBIETBOPSIET IPAKTUKY UHXKEHEPHBIX I'H-
IPOIOTHYECKUX pacdeToB. [lomydyennas MoIempyeMast COBOKYITHOCTb, CKasKeM, 06be-
MoM He MeHee 50 000, paz6uBanach Ha BEIGOPKH, KOTOPHIE BCTPEUAIOTCSI B THAPOJIOTH-
YeCKHX pacuerax, Hampumep, ot 10 1o 200 unenos psia. [To Kask/[oif U3 9THX BEIGOPOK
PACCUMTBLIBATOCH HA BTOPOM 9Talle 3HaueHHe CTaTUCTUKHU ofiHopo/iHocTh (/lMKCoHa,
CwmuphoBa-I'pa6ea, Croiogenta, @umepa, Konmoroposa-Cmuphosa). Ha Tperbem
aTaine 110 COBOKYIHOCTH 3HAUEHHH PACCUNTAHHBIX CTATHCTUK OIIPe/IesIS/IUCh Op/IUHA-
THI KPUBBIX 00ecedeH HOCTell PACCMATPUBAEMbIX CTATHCTHK, HA OCHOBAHUH KOTOPBIX
MOTYT GBITh HOJYYEHBI MI00ble KPUTHUECKHE 3HAYEHUST KPUTEPHUEB OMHOPOAHOCTH
IIPY 33aHHBIX YPOBHSX 3HAUUMOCTH. TOYHOCTh MOAOOHBIX PACUETOB OTPEAENSIACH
06BEMOM MOZIETUPYEMBIX TTOCAeoBaTebHOCTEl uncen. Boiee moapo6HO TOT BoI-
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6.3. Kputepi ofHOpOAHOCTI SKCTPEMASTbHBIX SHAYEHUI MAPONONYECKIX XapaK TOPUCTYK

POC, Takke Kak U aJTOPHTM MPOMU3BEEHHBIX PACUETOB paccMOTpeH B padote [ Pox-
nectBeHckuit A.B., 1977] mpuMeHHUTENBHO K OTIEHKe CAYYalHBIX U CHCTeMaTHUeCKUX
HOTPEIIHOCTEH BEIGOPOUHBIX TAPAMETPOB U KBAHTHJIEH pacpeeeHusl.

Jlajiee pe3yJabTaThl PACUETOB [ETATbLHO AHATH3UPOBATUCH U 0006manuch. [1o-
JIly4eHHbIe Pe3yJIbTAaThl PAcueTOB TPH OTCYTCTBHH aCHMMETPHUH M 3aBUCHMOCTH B
HSMIIMPUYECKUX TAHHBIX TPAKTHUECKH TOUHO COBIAIANH C KIACCHUECKUMHU CTaTUCTH-
KaM1 OTHOPOTHOCTH, UTO CBUIETEABCTBYET O TIPABMIBHOCTH BCEX PACUETOB M O TOM,
YTO KJIACCHYECKHE KPUTEPUH OHOPOIHOCTH IIPEJCTABISIOT COOOM YACTHBIN ciydaii
0600IIEHHBIX KPUTEPHER OJHOPOAHOCTH., BMecTe ¢ TeM HAOMHHM, YTO KJaccHye-
CKH€ KPUTEPHH OJHOPOIHOCTH TOJTYUEHBl AHATUTHYECKMME MeTOIaMH, a 0600IIeH-
HBle KPUTEPHH OZTHOPOHOCTH MyTeM IPSIMOTO PelIeHUsI 33/[aull C UCTIOJIb30BAHIEM
MeTo/la CTATHCTHUECKHUX WCTBITaHuil. [IporpaMMa pacueToB TEepBOHAYATbHO ObLaa
cocrasaena B.M. 3Bepesoii (IIporpamma pacueToB M0 CTaTUCTUYECKOMY MOZETHPO-
BAHMIO CJAYYaNHBIX MOCJAe/[0BATEeIbHOCTEN) U (mporpaMma pacyeToB
110 0600IIEHUIO CTATHCTHYECKHX KPUTEPUEB OHOPOIHOCTH).

B mambueiimem 65110 pazpaboTaHO HECKOJIBKO BEPCHH IPOTPaMM IO OIEHKE
OIHOPOJHOCTH THAPOMETEOPOTOTHUECKHUX XapPAKTEPUCTHK C UCIOTb30BaHHEM 0606~
IMEHHBIX KPUTEPHEB, TIOCAETHSI W3 KOTOPHIX COCTaBI€HA CTAPIINM HAyUYHBIM COTPY-
nukoM A.B. KokopeBsiM.

B Ipuiosxkenun b npecrapiedsl MHOTOYMCIEHHBIE TAOIHUITB 000OIIEHHBIX 3HA-
yeHunit kpurepues oxHopoaHoctu Jukcona, CmupHoBa-I'pabea, Cthiomenta, Ouie-
pa, Konmoroposa-CmupHoBa.

6.3. Kputepumu ogHOpOAHOCTM 3KCTPEMANbHBIX 3HAYEHUI
rMapoONIOrMYEecKMX XapakTepucTuK

[IepBHIM IIATOM HCCAEMOBAHMUS SIBJSIETCS OIlEHKA OMHOPOJHOCTH SMIHpHUYE-
CKHX paclpefiefieHuii THAPOJOTHYECKHX XapaKTepUCTHK, KOTOpasi MOXEeT Hapy-
MAThCST W3-32 PE3KO OTKJIOHSIOMMXCS OT 0OIIed COBOKYITHOCTH MaKCHMATbHBIX
1 MUHEMaJIbHBIX 3HaueHui. OneHKa OMHOPOIHOCTH PSIIOB THIPOJOTHYECKUAX Ha-
GIIOIEHUH OCYIIECTBISIETCS HA OCHOBE TEHETHUECKOTO W CTATHCTHYECKOTO aHa-
JIN3a UCXOMHBIX TAHHBIX Habmio/eHuil. [eHeTHUeCKUi aHaIN3 3aKJII09aeTCs B BhI-
SABJIEHUN (PU3UYECKUX TPUUYUH, 0OYCIABANBAIOIINX HEOTHOPOIHOCTh MCXOMHBIX
MaHHBIX HabmomeHuit (pasfgen 5). [T ONEHKH CTATHCTHYECKOW 3HAUMMOCTH
O/[HOPOJTHOCTH MPUMEHSIIOTCSI KPUTEPUHU PE3KO OTKIOHSIONUXCS HKCTPEMATbHBIX
3HAYEHH B SMIHPHUYECKOM pacupeienennn kputepun CmupHoBa-I'pabea u /luk-
cona [Pexomenmanuu, 1984; CHull, 1983; Csox, 2004]. CyiitecTByIOT TpHA OCHOB-
Hbl€e TIPUYHUHBI TAKOH HEOHOPOHOCTH:

— PE3KO OTKJIOHSIIOIMECS PACXOJIBI BOJBI UMEIOT 0COOBIE YCIOBUST (POPMHUPOBa-
HUsI, HapuMep, chOpMUPOBaHbI TaiihyHaMu, HATTOKEHUEM TOXK/IST HA CHETOBO# T1a-
BOJIOK U T.IL;

— DKCTPEMATbHOE COOBITHE MMEET HoJIee PEKYIO BEPOSITHOCTD TIOSIBIEHUS, UEM
Ta, KOTOPAst OMPEIENSIETC 110 HMIIMPUYECKO (hopMYyJIe IPH BKIIOUEHHH ero B 06IILyI0
OCJIEIOBATENBHOCTD HAGMIO/IEH I,

— PE3KO OTKJIOHSIOIMASICS BETMYMHA 0OYCIOBIEHA OTPEITHOCTHIO H3MEPEHHIA.
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6. CTamcTideckme MeTosl OLeHK OAHOPOAHOCT 1 0000LLIEHVS. ..

[TocnemoBaTebHOCTH ONEHKH OTHOPOTHOCTH COCTOUT B TOM, UTO BHAYaJ€e PE3KO
OTKJIOHSIONIMECS] OT YMIUPUIECKOTO paclpefiefleHns MaKCUMYMBI ITPOBEPSIOTCS 110
0600IEHHBIM CTAaTHCTHYECKAM KPUATEPHSM U B CIydae OTKIOHEHUS THIIOTE3hI OHO-
POMHOCTH YCTaHABJMBAETCS ee IPUUNHA HA OCHOBE TEHETUUECKOTO aHATH3A.

OCo6EeHHOCTh  KTaCCHYECKUX KPUTEPHEB OINEHKH OAHOPOAHOCTH CMHpPHOBA-
I'pabca u /IMKCOHA COCTOHMT B TOM, UTO OHH pa3paboTaHbI /ST YCJAOBHH HOPMaTBHOTO
CHMMETPHUUHOTO 3aKOHA paclpe/iefieHNs TeHePATbHOW COBOKYITHOCTH M OTCYTCTBHS
aBTOKOPpeATNH. B Toxke BpeMs sMIIMpHUIECKKE PacTpe/ieieHHs], HallpuMep, Xapak-
TEPUCTHUK JIOK/IEBOTO CTOKA MMEIOT GOJIBIIYI0 ACHMMETPHUIO, U B PSIJie CIydaes, BO
BPEMEHHBIX PsI/IaX MOXKET WMETh MECTO CTATUCTHUYECKH 3HAUMMAs aBTOKOPPEISIIUs
MesKIy cMekHbIMHU uieHamu psiaa (r(1)). [last yuera Taknx ocoOeHHOCTeN THAPOJIOTH-
4ecKoit HH(pOPMAITHK OBLTH ITPOBEAEHBI PAOOTH 10 PACITHPEHHIO TAOIHI[ CTATUCTHYE-
CKHX KpUTepreB Hanbojiee 4acTo IPUMEHSIEMBIX B THpoJiorun (kpuTepun /ukcona,
CmupHoBa-I'pabca) 1 mojlydeHHBIE Pe3yAbTaThl IPEICTABACHBI B HACTOSIIIAX PEKO-
MeHIanusax u B pabore [ Pekomenganuu, 1984].

Cramuctuku kputepreB /|MKkcoHa pacCUMTHIBAIOTCS HA OCHOBAaHUHU BMIIHpHUYE-
CKUX JTAHHBIX TI0 CAEAYIONNM hopMyiam:

a) 7T MAaKCUMATHHOTO WieHa PaHKMPOBAHHOM B BO3PACTAIOUIEM IIOPSI/IKE BhI-
bopxu (V):

=Y, Y, )/(,—Y), (6.1)
=Y, Y, )/(Y,— Yy, (6.2)
=Y, Y, )Y, Y), (6.3)
=Y, Y, )/(Y,—Yy, (6.4)
=( Y, )Y, =Y, (6.5)

6) IS MEHAMAJIBHOTO UleHa PAaHKMPOBAHHON B BO3PACTAIONIEM IOPS/IKE BhI-
6opxm (Y,):

D1, = (Y~ Y)AY,-Y), (6.6)
D2, = (Y, - Y)Y, Y, ), (6.7)
D3, = (Y,-Y)(Y,-Y,_)), (6.8)
D4, = (Y, -Yy)/(Y,-Y, ), (6.9)

D5, = (Y,-Y) (Y, -Y), (6.10)

rae: V,< Y, <..<Y ,un— obbeM BEGOPKH .

" I[IpuMevanue peqakTopoB: B maHHOM cilydyae sMIHpPUYECKHe JaHHBIE PACIIONaraloTcs
He B yOBIBAOIEM MOPSAKE, KaK 3TO MPUHATO B OTEUECTBEHHON TH/POJIOTHH, a B BO3PACTaIO-
1eM TIOPSI/IKe, Kak 3TO MPUHATO B KypCax TeOpPUH BEPOSITHOCTEH, MaTeMaTU4YeCKOH CTaTH-
CTUKH ¥ B HEKOTOPHIX CTPaHaxX B 06JACTH THAPOJOTHH. [103TOMY IS pacdeTa sMITHPHUE-
CKOH 00ecTieueHHOCTH B (POPMYJIe B UMCIHTE e TOKHA CTOATD He eIMHUIA, a 00lIiee YHCIOo
YJEeHOB pAsia. B ¢Basu ¢ atum IemecoobpasHo kputepuu Jukcona u CmupHoBa ['pabea
TMPEICTaBUTD B BUE YAOOHOM ISl OTEYECTBEHHBIX THAPOJIOTOB, TO €CTh B YOBIBAIOIIEM TTO-
psanke. B aToM ciydae mpocTo MOMEHSIOTCS MeCTaMH CTATUCTUKY J[MKCOHA /I MUHUMAJIb-
HBIX U MAKCUMaJbHBIX WIEHOB PAAa. AHATOTMYHOE TOM0XKEHUE Jel fjajiee Jis CTATUCTUKH
CwmupHoBa-['pabcea.
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6.3. Kputepum ofHOPOAHOCTI SKCTPEMASTbHBIX 3HAYEHII MAAPOOMYECKIX XapaKkTepUCTVK

Crarucruka kputepust CmupHoBa-I'pabca /17151 MAKCHMATbHOTO YIEHA PAHKIPO-
BaHHOII mocregoBatenbHOCTH (Y, ) PACCYUTBIBAETCA IO hopMy.Ie:

G,~(Y,~Y,)/c, (6.11)
1 /151 MEHEManbHoro (Y)):
G =(,-Y)/o, (6.12)

et Y., 6 — cpelHee 3HaUEHHE 1 CPe/iHee KBA[PATHUECKOE OTKIOHEHNE aHAIU3BHpYe-
MOH BEIGODKH.

OreHKa OTHOPOIHOCTH MO KPUTEPHSAM COCTOUT B CPAaBHEHHH PACUETHOTO 3HAUE-
HUS CTATUCTHUKY KPUTEPH, TONTYUEHHOH MO SMINPHUYECKUX JAHHBIM, C ee KpUTHYE-
CKUM 0GOOIIEHHBIM 3HAUEHHEM U3 TabJIUIl WM HOMOTPaMM TIPH 33/[aHHOM YPOBHE
3HAYMMOCTH, 00beMe BBIOOPKH, K09(hdUIIHEHTAX aBTOKOPPESIIIUA W aCHMMETPUH.
VpoBeHb 3HAUUMOCTH OOBIYHO 3aTAETCSI PABHBIM 5%, UTO COOTBETCTBYET HPHHATHIO
HYJIEBOi1 TUIMOTE3B 06 OAHOPOAHOCTH ¢ BeposiTHOCTBIO 95%. Kosddunuentn apro-
KOPPEJISIIN U aCHMMETPHH B CBSI3U C WX OOJNBIIAMHU CIYYAHHBIME BHIOOPOUHBIME
TOTPENTHOCTSIMY, PEKOMEH/TYETCST OTPENEISITh O COBOKYITHOCTH PSIIOB-aHAJIOIOB B
omgHopozHoM patioHe [ Cox, 2004, CHull, 1983]. B peayabraTe runoresa omHOpoiHO-
CTH MOKET OBITh IPUHSITA B TOM CJIyYae, ECTH PaCUETHOE 3HAYEHHE CTAaTUCTUKH MEHb-
1ITe COOTBETCTBYIONIETO KPUTHUECKOTO 3HAUEHHS.

O6o01IeHHbIE 7SI aCHMMETPUYHOTO pacipeneaenus [Tupcona I11 Tuma ¢ yuerom
BHYTPUPSIIHON cBsi3aHHOCTH KpuTepun [[ukcona u CmupHoBa-I'pabca mpuBeaeHs! B
tabaunax 5.1-B5.12 [Ipunoxennst B uMeroT cienyonue 0cobeHHOCTH:

1. 3HauNMas ACHMMETPHUS B AHATH3UPYEMBIX BBIOOPKAX MPUBOUT K YBETHUEHHUIO
KPUTHUECKMX 3HAYEHWI CTaTUCTHK, ONpe/eJIeHHBIX JIJISI UCXOJHOrO HOPMAaTbHOTO
pacrnpesiesieHus1, eCIy TPOBEPSIETCSI MAKCUMAThHOE 3HAUEHHE Psila, M K YMEHbBIIIEHUIO
KPUTHUECKHX 3HAYEHUH 9THUX CTATHCTHK MPU MPOBEPKe UjieHa Psi/ia, UMEIOIero Mu-
HUMaThHOE 3HAUEHHE,

2. BnustHue aBTOKOPPENSIINT HA CTATHCTUKY KPUTEPHEB HE CTOJMb CYIECTBEHHO,
Kak acuMMeTpun. [1pu aToM, ueM 60IbIle aCHMMETPHSI, TeM B GOJIbILEN CTEIeHH CKa-
3BIBAETCS BAHSHHE aBTOKoppeaanuu. [losTomy, eciu ncnomnb3oBath Kputepun /luk-
conan CmupHOBa-I'pabea, oCHOBaHHbIE HA KIACCHIECKOM PaCpe/IeIEHIH HOPMaIbHO
pacnpesiesieHHbIX COBOKYITHOCTEH MCXOIHBIX aHHbBIX, MOXKHO JIOMYCTHUTD CYIIECTBEH-
1yt omubKy. OumbKa COCTOUT B TOM, YTO MOYKHO IIPUHSITh MUHAMAIbHOE OTKJIOHSTIO-
Ieecst 3HaYeHHe MPUHAJIEKAIMM K JAHHONW COBOKYIHOCTH, TOT/IA KaK B IeHCTBHU-
TeJILHOCTH OHO SIBJISIETCS] HEOHOPOIHBIM ¥ IPUHA/IJIEXKUT K IPYTOMY PACTIPEETEeHHIO
1, Ha060POT, CUUTATH AHOMATBHBIM OTHO MM HECKOJIbKO MAKCHMAJIbHBIX 3HAUEHHI,
TOT/A Kak OHW TPUHAIEXKAT K TOMY JKe aCHMMeTPHYHOMY paclpeleeHHIO.

[Ipumeps! npuMeHeHUs KpUTepueB JlMKcoOHa /I7TsT aHATN3a PE3KO OTKIOHSION X -
cs1 3HAUEeHHH Ha KpuBoit obecneuenHocTy, kputepust CMupHOBa-I'pabea s aHannsa
PE3KO OTKIOHSIONIMUXCS] 3HAUEHWH, KPUTEPHsI OIEHKH OHOPOAHOCTH HKCTPEMYMOB
MaKCHUMaJIbHBIX PACXO/IOB BO/bI paccMaTpuBaeTcs B Ilpuioskennu A (A.2—A.4).
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6. CTammcTnyecke MeToas OLeHKU OHOPOAHOCTY 1 0000LLICHIS. .

6.4. Kputepuun ogHOPOAHOCTM CPeAHNX 3HAYEHUI, AUCTIEpCUiA
1 GyHKUMIA pacnpeaeneHns rmaposIorMYeckux XxapakTepucTmk

BriGopounble cpefHye 3HAUEHHS PACTIPE/IEJEHBI TI0 HOPMATBHOMY 3aKOHY, ECTH
UCXO/Hble JaHHBle TakKe pacIpefiesieHBl IO HOPMATbHOMY 3aKOHY WM HCXOIHBIE
JlaHHBIe MMeIOT NMPOIOJKUTeNbHbIe Habmonenus. ClefoBaTenbHO, MOKHO YTBEDK-
JlaTh, UTO paclpeeseHre BhIGOPOUHBIX CPEJHUX 3HAUEHUH NPUOIU3UTENIBHO TTOIUH-
HsIeTCsT HODMaIbHOMY 3aKoHy. [lociie mpoleaypsl BOCCTAHOBIEHHUsT TAHHBIX HaOII0-
fenuit 3a Gosiee paHHHe TOMBI, B TOIBI MPOIMyCcKa HaGMIOeHNH 1 3a Gosee TO3IHIE
TOZBI [/ 3aKPBITHIX LIOCTOB, TO €CTh LI0CJIe OCYINECTBAEHHUS TIPOTe/lyPhl IPUBEIeHNS
HEIIPOZIO/IKUTENBHBIX DPALOB HAOMIOAEHUH K MHOTOJIETHEMY MEPHO/Y, OOBIYHO TH-
ZPOJIOTHYECKUE XaPaKTEPUCTUKH UMEIOT TOCTATOYHYIO MPOAOIKUTENbHOCTD, YTOOBI
BBIGOPOUHBIE CPeHHE OBLIM PACIIPE/IEJeHbl PUOIU3UTENBHO [0 HOPMATBHOMY 3a-
KOHY. DTO 0OCTOSITENBCTBO MPHUBEIO K TOMY, UTO B KypcaX MaTeMaTHYecKOW CTaTh-
CTHKH OOBIYHO TIPHBOAUTCSI MHOTO KPUTEPHEB OJTHOPOTHOCTH BBIOOPOUHBIX CPETHUX
3HauyeHUil. B MHXeHepHBIX THAPOIOIHYECKHX pacyeTax, Kak IpaBuiIo, IPUMeHsIeTCs
cratucTdecknit kputepuit CThiofeHTa.

PacueTHoe 3HaUeHWE CTATHCTHKY KpUTepHsT CTBIOJIEHTA OTIPE/IENSIETCsT o hopMyJie

- Yoo “Yops nny(n, +n,+2)
\/npi +n,6% n +n,

(6.13)

et Y Yo 0% 0% — CpejlHye 3HAYEHNST i IHCIIEPCHH [IBYX MOCIE0BATETBHBIX BbI-
6OpOK, 1, ¥ 1, — 0OBEMBI BEIGOPOK.

Bmecre ¢ TeMm 3TOT KpUTepuii mpeycMaTpUBAET HE3ABUCUMOCTD MICXOMHBIX PSIIIOB
PEYHOTO CTOKA, BKJII0YAsl OTCYTCTBHE ABTOKOPPETSIUN MEKAY CMEXHBIMHU UeHAMHU
TUAIPOTIOTHYECKUX XapaKTepHucTHK. KpoMe Toro, Ipu HeGOIbIION MPOLOJIKATETBHO-
CTH MICXOMHBIX ACHMMETPUYHBIX PSIZIOB THAPOJOTHUECKHX XapaKTEPUCTHUK, KOT/IA IPH-
BECTH UX K MHOTOJIETHEMY IIEPHO/IY He TPEICTABIJIOCh BO3MOXKHBIM, paclipe/ieieH e
BBIGOPOUHBIX CPEMHUX MOKET 3HAYMTEIBHO OTJMYATHCS OT HOPMAIBHOTO 3aKOHA H,
CJIefOBATETHHO, IPH UCTIOMb30BAHNH KIACCHYECKOTO KPUTEPHST OMHOPOIHOCTH MOXK-
HO TOTMYCTUTH CYIIECTBEHHYIO MOTPEITHOCTH. [109TOMY B HACTOSIINX peKOMEH/IAINH-
SIX TIPEICTaBIEHO 060BIIEHNe KIACCHIECKOTO KPUTEPHUST OMHOpoaAHOCTH CThIoIeHTa
IPUMEHUTENBHO K KOPPEJIUPOBAHHOM BO BpDEMEHH M TPOCTPAHCTBE U ACHMMETPUUHON
rugposiorndeckoii nudopmanuu. HeobXxoquMo oTMETHT, 4T0 K03 GHUIUEHTH ACHM-
METPHUH M aBTOKOPPEJSITMH MEXIY CMEXHBIMHU UJeHAMH PSIOB THUAPOJOTHYECKUX
XapaKTEPUCTHK OIPENEISIOTCS IO SMITUPHYECKUM JaHHBIM ¢ GOJIBIION CIyYaiiHON 1
a’ke CHCTEMATHYECKOH TTOTPeNTHOCThIO. [109TOMY pekoMeHIyeTcsT OIIEHKH OTMEUEH-
HBIX MAPaMETPOB OCYIIECTBJISITh B pe3yJbTaTe TPYNIOBOTO aHAIW3a B OTHOPOTHOM
THAPOJIOTHYECKOM paiioHe ¢ pUBJIeUYeHHEM HanbosIee TPOIOIKHUTETbHBIX PSIIOB Ha-
GTIo/IeH A, BKITIOUAsT IPUBeIeHre K MHOTosIeTHeMy meprozny. [ Com, 2004

Kpurndeckue 3HaueHus1 kjaaccuueckoro kputepusi Koimoroposa-CMupHoBa
onpenensiorcs mo tabaute b.17 Mpunoxkenus: b npu koshdunmente aBrokoppens-
ITUU MEK/IY CTOKOM CMEXKHBIX JIET PaBHOM HYJIO.

PacuerHoe 3HaueHWe KIacCHUECKOH CTaTUCTUKH KpuTepust CThIOEHTA /TSI OT[EH-
KH CTAIlMOHAPHOCTH JIBYX CPEIHUX 3HAYEHWH MOCAeM0BATENbHBIX BEIGOPOK OIpeme-
JsieTcs o popmyJie (6.13).
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6.4. Kputepum 0HOPOAHOCTY COEAHVIX 3HAYeHMI, ANCAepCuii i OyHKLY pacrpeneneHys..

Kpuruueckue snauennsi o60O6IeHHbIX cTaTHCTHK CTbIOJIEHTa OTPEeNessTIoTCsI
IIpY paBHBIX 0ObeMax BbiGopok u3 tabauisl B.15 Mpuwiokenus B win paccunTriBa-
I0TCSI IO YPaBHEHUIO:

£,~C,t,. (6.14)

rfe: t', — KPUTHYECKOe 3HaueHne cTaTUCTUKY CThIO/EeHTa IPH HATMYUH aBTOKOppe-
JISIIUHL

t, — KpHTHYecKoe 3HayeHue cTaTUCTHKU CThIOAEHTA JUIS CAy4allHOH COBOKYI-
HOCTH IIPH TOM K€ YHCJIe CTelleHeil cBoOobl k=n,+ny—2;

C, — nepexoiHblii KoahPUIHENT. onpe/ieNAeMblil B 3aBUCUMOCTH OT K03 duIim-
€HTa aBTOKOPPEJISIINN, onpe/esemslii mo tabanie B.16 Ipuioskenus b,

Oretka cTanuoHapHOCTH TI0 KpuTepio CThIOEHTa OCYLIECTBISIETCS TaKXKe IMy-
TeM CpaBHEHWsI PacueTHBIX W KPUTHUECKHMX 3HaYeHWH cTaTUCTHK. Ecam pacueTHOoe
3HaYeHHe MEHbINe KPUTHYECKOTO TPU 3aTaHHOM YPOBHE 3HAYMMOCTH THIOTE3a 006
OJTHOPOTHOCTH ¥ B IAHHOM CJlydae CTal[MOHAPHOCTH He OTKJIOHsieTcsl. [Ipu aHanuze
CTAIMOHAPHOCTH MHOTOJETHUX KOMEOAHMI THAPOTOTHUECKUX XaPAKTEPHCTHK KC-
XOUHbIN PSAZI, IPUBEAEHHBII K MHOTOJIETHEMY IIEPHOLY, Pa3OUBAETCS Ha [[BE PaBHBIE
YacTH, 110 KOTOPBIM HPOM3BOAMUTCS OIEHKA OTHOPOAHOCTH BHIOOPOYHBIX CPEIHHX.
Ec/ii BepHa HyJIb THIIOTE3a, TO PACCMATPUBAEMbIH MCXOMHBII PsiT HAGMIONEH U IpH-
3HAETCST OTHOPOAHBIM M CJIE/[OBATETHHO CTAIIMOHAPHBIM O OTHOIIEHHIO K CPeTHUM
3HaueHWsIM. Ecau ke oTBepraercst HyJb THUTIOTE3a, TO MPU3HAETCST AbTEPHATHBHAS
THIIOTE3a HEOTHOPOAHOCTH BEIGOPOUHBIX CPEIHUX /10 T€X MOP IOKa HOBbIE IAHHbIE He
OIPOBEPTHYT ATbTEPHATHBHYIO THIOTE3Y. AHATOTUYHBIM 06pa30oM MOMOOHbII aHAIH3
MOKeT GBITh BHIMOJHEH U TI0 OTHOIIEHHIO K KPUTEPUSIM COTJIACHST BRIOOPOUHBIX [aH-
HBIX U MPUHATON aHATUTHIECKON KPHBON 06eCTIEYeHHOCTH, A TAKXKe K BEIGOPOUHBIM
JIVCIIEPCHSIM, K PACCMOTPEHUIO KOTOPBIX MBI IPUCTYIIAEM J[aJiee.

OmHOPOIHOCTD IBYX BRIGOPOK MOXKHO OIeHUTSH 110 kpuTeprio KoiMoroposa-Cmup-
HOBA, KOTOPBIH SIBJISIETCST CBOOO/HBIM OT BU/IA PACTIPE/IETIEHHUSI CDABHIBAEMBIX BHIGOPOK.
Crarucrika kputepus Konmoroposa-CMupHOBa pacCUUTHIBaeTCs 1o popMyJie:

D =max /P,-P,/,

rie P; n P, — sMnupuyeckue obecnedeHHOCTH JIBYX CPABHUBAEMBIX BBIOOPOK, KOTO-
Pble PaCCUMTHIBAIOTCS 110 (hOpMyJIe:

P, =m/n+1.

Kputepnii ogropoanoct Kommoroposa-CmupHOBa Hanbosiee UyBCTBUTETEH K
U3MEHEHUIO BHIOOPOUHBIX CPETHUX. [109TOMY 5TOT KPUTEPHI U MPEICTABIEH B TaH-
HoM pazzene. O6001eHHbie 3HaueHyst KpuTepust Konmiaroposa-CMUpHOBA IPeICTaB-
newst B Tabnuie B.17 Mpuiokenus b.

B mpakTuke ruApoJOrHyecKUX PacyeToB IS AHATN3a MHOTOIETHHX KOJTeOaHuil
THPOTOTHYECKUX XapaKTEPUCTHK HanOoMbIllee IPUMEHEHNe HaIeT KpUTePUil 0HO-
POHOCTH BEIGOPOUHBIX AucTepcuit Duinepa.

[Ipu omenke cTaMMOHAPHOCTH AMCIEPCHH IS HOCTENOBATETBHBIX YacTell psizia
npuMeHsieTcst kputepnil Dutepa. Takke 060OIEHHBIN /71T 0COGEHHOCTEN THAPOJIO-
ruyeckoit mHbopmannu [ Metonuueckne, 1984]. Ananus no kpurepusiM CThIOZIeHTa
Durepa ocyIecTBIIeTCs MOCAe TOTO, Kak MPOBe/leHa OlleHKa Ha OTCYTCTBHE PE3KO
OTKJIOHSIIOLIUXCST DKCTPEMYMOB CYIIECTBEHHO BIUSIONAX HA 3HAYEHUS CPEJIHUX 3HA-
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6. CTamMCTYeckie MeToas! OLeHKM OAHOPOAHOCTH 1 0O0OLLIEHHS..

YyeHuit u ocobeHHo AucIepcuil. /1JIs OleHKH CTallMOHAPHOCTH AUCIepChil (KpuTepHil
@Dumepa) u cpeanux 3HaueHnil (kpurepuii CThIoIeHTa) BpeMEHHOM psift pazbuBaeTcst
Ha [[Be MM HECKOJIBKO BHIOOPOK. [IprueM rpaHuIbl pasOueH st KeaaTeabHO CBSI3aTh
C IaTaMy TPeIoaaraeMoro HapyIeHust CTAallMOHApHOCTH, EC/IU Takue AaThl yCTaHo-
BUTH He TIPEICTABIIOCH BO3MOKHBIM, TO pasfieIeHus psi/ia IPOU3BOAUTCS IO PABHOMY
KOJTMYIeCTBY BceX yacTell. PacueTHble 3HaueHust cTaTucTuku Dulliepa ompenensoTcs
1o hopmy.ie:

F=c%/0%.,. (6.15)

npu 02/2. >2cs 2y )
I/le G, O,y — COOTBETCTBEHHO JMCIIEPCHH IBYX CIE/YIOUIX APYT 3a IPYTOM YacTei
BEIOOPOK (j 1 j+1) o6BeMoM n, 1 1.

['mmoTesa o cTaMOHAPHOCTH UCIEPCHH MPUHUMAETCS IIPU 3aJ[aHHOM YPOBHE
3HAYMMOCTH 0% ). €C/IN pacueTHOe 3HaYeHNe CTATUCTHKU KPUTEPUS MeHbllle KDUTHU-
yeckoro (F<F*) P 3aJlaHHBIX CTENEHSIX CBOGOABI, COOTBETCTBYIONIMX 0OhEMaM BhI-
6opox (n, un, ).

Kpurnueckme 3navenust craructuku @Ouinepa (F*) B 3aBHCHMOCTH OT ypOB-
HST 3HAYMMOCTH (%), KoaddunuentoB BHyTpupsiaHoil (r(1)) n MeXpsmaHoil Kop-
pemsitun (R) u koaddbunueHTax aCHMMETPUH TIPU PaBHBIX 06beMax ABYX BBIGOPOK
(n,= ny) npuBenens B Tabauie b.13 Ipuaosxkenus b.

[Ipu o6bemax BEIGOPOK 7, ¥ 1, GOJIbIIE MM PABHBIX 25 4jleHaM psifia MOXKHO HC-
II0J1b30BaTh Kiaccuueckoe F-pactipesiesieHue [7is1 HOpMaJIbHO paclpe/ie/IeHHBIX He3a-
BYCHMBIX CJIYUAlHBIX BEJTUUMH C HOBBIMH CTETIEHSIME CBOOO/IBI, KOTOPBIE 3aBUCSIT OT
ABTOKOPPEJSIINT U aCUMMETPUH 1 OTIPEIETSIIOTCs 1o opMyJiam:

g
M= P (6.16)
1+ 1-
1—r2[ n,(n,(1-7%)
n,8
Ny = 52 2 =" , (617)

1+ 51— 5
1-r ny(n,(1-7°)
T7e: § — Koa(hPHUIMEHT, yUUTHIBAIONHIT BAUSHUE ACUMMETPHH HCXOTHONU COBOKYITHO-
cru u onpegessiembiii o Tabauie B.14 Mpuaoxkenus B, 7 — kosddunment aBrokop-
PEJISIIIN MEX/Ty CMEKHBIMU UJTeHaMH Psifia.

B Ipunoskennn A (A.5—A.7) maHsl IpUMepHI OMeHKU OTHOPOAHOCTH U CTAIlHAO-
HAapHOCTH MpHUTOKa B o3epa oxjaaautenu [lecbBa m ¥Yaomisi KaTuHuHCKON aTOMHOMN
CTaHIIMH, OTEHKH OJIHOPOHOCTH W CTAIMOHAPHOCTH MHOTOJIETHUX KoseGaHuil ocas-
KOB ¥ TeMIlepaTyphl BO3/IyXa, a Takke IPUMeP OLleHKH OJHOPOAHOCTH W CTallMOHAP-
HOCTH MaKCUMaJIbHBIX PACX0/IOB p. /[HENp 3a MHOTO/IETHUH UCTOPHUYECKHH DAL
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6.5. [loBepuTesibHbIe FpaHILIB K KBaHTINISM DACDENSNIeHNS N SMAPUYECKVIM 0OCHIeYeHHOCTIM. ..

6.5. loBeputenbHbie rpaHuLbl K KBAHTUASM pacnpeaeneHus
M 3MNUPUYECKUM 00eCcneYyeHHOCTAM rMAPOJIOrMYECKUX XapaKTe pUCTUK

OteHka CTaTHCTHYECKON OJIHOPOIHOCTH SMIUPHYECKON KPHBOU obecieueHHo-
CTH THAPOJOTHYECKUX XaPaKTEPHCTHK MOJXKET OCYUIECTBJSITHCS C MCHOJNb30BAHUEM
JOBEPHUTETbHBIX TPAHUI] K KBAHTUJISIM PACIIPEIeJIeH s, KOTOPbIe 00YCIOBIEHBI CIIY-
JalHBIMU (BAYKTYAIHSIMA BEIOOPOUHBIX TAHHBIX.

JloBepuTenbHble TPAHUIH K KBAHTHJISIM paclpe/leieH s B 00IeM cyyae B Co-
OTBeTCTBHH ¢ MoHorpadueil [PoxnectBenckuii A.B., 1977] MoxkHO paccuuTath /I
pacupenenenns C.H. Kpunkoro — M.MD. Menkens u [Tupcona I11 Tuna B auanasoune
H3MEHEeHUsI CJeAYIONHNX TapaMeTpoB:

1. Hopma cToka Bcerga mprHUMaeTCsI PaBHOM eIMHUIIE, TO €CTh PACCMATPHBAIOTCS
MOZyJIbHble KO3(PPHUINEHTH OCHOBHBIX TH/[POJOTHUECKIX XapaKTepUCTHK. M3 sTOTO
CJIEZLYET, UTO NOTyY€eHHbIe 3HAUEeH ST OPJIMHAT KPUBOH 06eCIeueHHOCTH THPOJIOTHYE-
CKO¥i XapaKTEPUCTHUKH JOJKHBI OBITh YMHOXKEHBI Ha CpeiHee 3HaYeHHe psijia HabJIio-
JIeHUII,

2. KosddbunmenTts Bapuanuu 3agaBainch B Auamnasone ot 0,1 1o 1,5;

3. Koapdbunuentsr acummerpun 3aiaBannck oT Cs=0 qo Cs= 6Cuv;

4. O6beMHI BEIOOPOK puHIManuck ot 10 go 200;

5. KoapdunmenTsr aBTOKOPPETSIITIH MEXK/Ty CTOKOM CMEXKHBIX JIET 33/IaBAJIUCh OT
Hys1 710 0,9 U B HEKOTOPBIX CAyYasiX faxe GoJbIie.

Takum 06pazoM, THATIA30H U3MEHEHHsT TAPAMETPOB PACIPENeIeHHsT BKITIOUAT BCe
BO3BMOXHBIE TPEENB M3MEHEeHNsT BEIGOPOYHBIX MAHHBIX THAPOMETEOPOTIOTHYECKHX
XapaKTepUCTHK. PacyeTsl oCyIecTBISIACH TIPH [IBYX apaMeTpax (cpeqHee 3HaYeHHe
1 koo hHUNHeHT Bapuanui, a koahPUmueHT acCHMMETPIHT TPUHUMAIICS (PUKCHUPOBAH-
HBIM OT KoddduilneHTa BapHanuu, To ecTh Cs=xCv, r/ie ¥ TIPUHAMAIOCH OT HYJISI IO
IMeCTH ) ¥ TpeX NapaMeTpax (cpe/iHee 3HaueHHe, U KOd(MOUITMEHTH BApUAIINU U ACHM-
METPHHN) OIPEIE/ISIEMBIX O BBIOOPOUHBIM TaHHBIM. Eciin oTHOIIeH#e KoaddunneHta
aCHMMeTPHUH K Koo PUIMEHTY BapHAlMK ONpe/essieTcsi HA OCHOBe TPYIIIOBOTO aHa-
JIU3a 10 aHHBIM HanboJjiee MPOMOKUTENbHBIX HAOTIONEHUH B OHOPOIHOM THAPO-
JIOTHYECKOM paiioHe, TO cJleflyeT IIPUHATh paccelBaHWe KBAaHTHJIEH paclpe/eseHus
(moBepHTENbHBIE TPAHUIIBI) IIPU /[BYX MAapaMETPax, OMPE/IESIEMBIX O BEIGOPOUHBIM
TaHHBIM. Takoll BapHaHT pacueTa OTHOIIeHHS KoapduineHTa acCHMMeTpUH K Koad-
puIMeHTy Bapualnuu mpearycMaTpuBaeTcss HopMaTuBHbIM lokymentom CII 33-101-
2003. B sToM ciy4ae caydaiiHbie OMUOKYA BBIGOPOUHBIX KBAHTHJIEH GYAYT MeHbIIe
4eM TpHU TPeX MapaMeTpax, OpeIe/sieMbIX IO BRIOOPOUHBIM JIAaHHBIM. [IpuHsITast Me-
TOJIOJIOTHS U aJITOPUTM PellleH s 3a/Iauil 110 ONpe/le/IeHUIO IOBEPUTEIbHBIX TPAaHHUIl K
KBaHTUJISIM paclpeleleHus], a TakKe pPe3yJbTaThl IPOU3BEICHHBIX PacueTOB COZlEP-
sxkarcs B pabore [ Poxpectenckuii A.B., 1977].

JloBepHTETbHbIE XK€ TPAHUIIBI K SMITUPHIECKAM O6ECTIEYeHHOCTSIM COIEPIKATCST
B MHOTOUMCJIEHHBIX KypCaX TEOPUH BEPOSITHOCTEH M MaTeMaTHYeCKOH CTaTHCTHKH.
[Poxmectsenckuii A.B., Ueborapes A.W., 1974]. OrpannueHHbIe CBEIEHNS MO OMIEHKE
MOBEPUTEJIbHBIX TPAHUI] K SMITUPHUECKHM 00eCTIEYeHHOCTSIM MOKHO HAlTH B HOpMa-
TUBHBIX fokyMeHTax [CHull 2.01.14-83 u CII 33-101-2003], B KoTOpBIX IIpeCcTaB-
JIEHBI JIOBEPUTENbHBIE TPAHUIBI K SMIUPUIECKONH 06€CIeYeHHOCTH MAKCHMATbHOTO
YyjleHa PaHXXKMPOBAHHBIX PSIZIOB THIPOMETEOPOJOTHYECKHX XapaKTEPHUCTHUK. TakuM
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6. CTamicTyeckiie MeToasl OLEHKV OAHOPOAHOCTY 1 0O06LLIeHUS..

06pa3oM, Ha OCHOBAaHHMH JOBEPUTEIbHBIX TPAHUI K KBAHTUISIM PaHKUPOBAHHBIX Psi-
OB THUIPOJOTHUECKUX XAPAKTEPUCTHK MOXHO OIEHUTHh WX CTAaTUCTHYECKYIO OJHO-
porHocTh, Ocobo caepyeT MOAUEPKHYTH, YTO HA OCHOBaHWH paboThl [PoxmecTBeH-
ckuit A.B., 1977] MoryT GBITh TOJYYEHBI B CaMOM OOTIEM CIydyae TOBEPHTEIbHBIE
TPaHMIIBI K MIOOBIM KBAaHTHJISIM PACIpe/ieeHns], B TOM YHCIe, 3a peaesaMy Habo-
IEeHHBIX JaHHBIX, HaunHad oT kBaHTwIA 0,01% u 6osee, yTo UMeeT GoJIbIIOE 3HAYEHHE
B TIIPaKTUKe HHXEeHEPHBIX THAPOJOTHYECKHUX PacueToB. JTa HHMOPMaKI MOXKeT OKa-
3aThCs TOJIE3HOM MPH OlleHKe OHOPOAHOCTH OTCKAKHMBAIOUINX TOUEK TIPU TOCTpoe-
HHUH SMIIMPUYECKUX U aHATUTHYECKUX KPUBBIX obecteueHHoctr. Caeayer ocobo oT-
METHTb. UTO PE3YAbTATHI ONEHKH CAYIAHHBIX MOTPENTHOCTER BEIGOPOUHBIX KBAHTHIEH
pactpesieJIeHnst MOTYT OBITh MCIIOIb30BAHBI TIPH YCOBEPIIEHCTBOBAHUH HOPMATHBOB
IIpH OTIpeleTIEH NN PACUETHBIX TH/IPOTOTHUECKUX XapaKTePUCTHK. BKIIOUAsI CPeTHETO-
JOBBIe, MAKCHMaJIbHbIe © MUHUMaJbHbIEe pacXo/ibl Bojibl. KpoMme Toro, cienyeT cpasy
OTOBOPHTD, UTO PACUEThI CAYYANHBIX MOTPENTHOCTEH BHIOOPOUHBIX OPAMHAT KPHBBIX
obecIedeHHOCTeN OIPEeIEeISIOTCS ¢ YUeToM KoahduilneHTa aBTOKOPPETISIUNT MEXIY
CMEXHBIMU UJIeHaMU psafa 1 KodbGuIreHTa aCHMMETPHN PacCMaTPUBAaeMON THAPO-
JIOTHUECKON XapaKTEPUCTHKH.

Coryuaiinble ke MOrPeIHOCTH K SMITHPHIECKIM 06eCTeUeHHOCTSIM, TTPEACTaBIEH-
HBIE B KJIACCHUECKUX KYypCaX TEOPHUH BepoATHOCTeH W MaTeMaTHyYecKol CTaTHCTHKH
IPEJCTABJISIOT coO0l HemapaMeTpHyecKylo 3aayy W He YUUTHIBAIOT OCOOEHHOCTH
THIposoradeckoil nHopMaluu. [losToMy B KauecTBe OCHOBHOTO MeTOMA OIEHKH
C/Iy4aliHBIX MOTPEITHOCTEN OPAMHAT KPUBHIX 06ECTIeUeHHOCTH PEKOMEHIYETCs IPH-
HUMAaTh OBEPUTENbHbBIE TPAHUIIBI K KBAHTUJISIM paclpe/lesieHusl.

Anroputm pacyeTa ciyyaiHblX NorpeliHocTel BbIGOpOUYHbIX KBaHTUIEH
pacnpepaeneHns rMaponornieckux XxapakTepmcTmk

Hawbomee morHO METOMOIOTHS U IPUHATHIA aITOPUTM pacuera U3J0XKeH B pa-
6ore [Poxaectsenckuii, 1977]. Tlostomy majiee IPHUBOAATCS JIMIIb OCHOBHBIE HTOTH
5Tol paboThl. CTaTHCTHYECKOE MOJIETHPOBAHUE CAYYaWHBIX MOCIEL0BATEIbHOCTER
OCYIIECTBIISIIIOCH C MCIOIb30BaHHEM MaTeMaTHYeCKOro alnapara JUHeHHON perpec-
CUU TIPUMEHUTENBHO K HOPMAIBHO PACTIPENENTEHHBIM COBOKYITHOCTSIM C IIOCHELYIO-
el TpaHcdopMaleil MofleTHpoBaHHOTO psifia B pacupesienenue [Tupcona 11 tnna
u TpexmapaMmeTpudeckoe ramma pactpenenenne C.H. Kpunkoro u M.MD. Menxkens.
[Tpu aToM 6BLTa YCTAaHOBJEHA CBSI3h KOB(MOHUIUEHTOB aBTOKOPPETSIIHU MEXKIY CTO-
KOM CMEKHBIX JIET [JIST HOPMAJIbHO PAaCIpe/IeIEHHBIX W TaMMa PACHPEIeIEHHBIX CIIY-
YalHBIX TTOCTE/0BATENBHOCTEH.

B Tabsmne 6.10 mpeacraBieHa cxeMa pacueToB IO OINPEAETEHNIO JOBEPUTETbHBIX
IPaHuUIl BHIOOPOYHBIX KBAHTHIEN pacIpeneeH s IPUMEHUTENIBHO K THAPOMETEOPOIO-
rudeckoil HHGOPMANUK TPH UCIOIb30BAHNN KPUBBIX pacIpeleieHus] BEPOSITHOCTEN
C.H. Kpurkoro u M.@. Menxerns, a Takske GHHOMHATBHOTO 3aKOHA PACIIPETETEHHSI.

Ha nme pBoM sTane ocyllecTBAETCS CTATUCTHIECKOE MOJIETIPOBAHIE CIyUaii-
Ho¥l mocenoBatebHOCTH yncen obbema N ¢ pasbreHreM 9Tol 0CaeI0BaTeIbHOCTH
Ha BEIOOPKH MeHbIIero obbemMa 7 ¢ unucaoMm Beibopok N/n =l [1pu aToM 3aaeTcs THII
pacmpenenenust (IIupcona I tuma, win C.H. Kpunkoro u M. Menkenst ) ¢ BXozsi-
IMMHY B HETO IIapaMeTpaMy pacipe/esenns (cpe/iHee 3HaUeHNE, KOIhDDHUIMEHTHI Ba-
pHANKH, ACHMMETPUHT W aBTOKOPPEJISIIIUY MEXIY CMEKHBIMU UieHamu psifia). [1o co-
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Tabnuya 6.10. Cxema pacHeToB Mo OLEHKe BbIOOPOYHbLIX NapamMeTpoB
W opamMHaT (AoBepUTENbHLIX FPaHnLL) KPMBOK 06ecnedyeHHOCTH

dran 1

3Tan 2

Jran 3

CMopeNHpOBaHHAs TOCJeLOBAaTeALHOCTD
(x;:) o6bema N=In no saganHOMY : 3aKony

pacnpeneneunx H HapaMerpam X", Cv,
ct,rf,n, N

s

paccuurapHbie 1o pagy obbeMa n

BriGopounbie mapaMeTphl (3c—, C,, Cs, 1),

Bri6opounsle opAuHaTsl XpuBOil obecmeden-
HOCTH (xp%) npu #Byx (x, C,) m Tpex

(x, Cy, Cs) cBOGOZHO HA3HAWaeMBbIX napa-
MeTpax

X, Xy A

x £, x, el X, J_c, s Cs, r, 1; 0,001 *1; 0,01 1; 99,9
X C C r X, X, R

Xnr1 *nyo o Xngg o Xon 2 v 5 2 % 0,001 72 0,01 2 99,9

Xj—vn+15G-vnat+2 o Xi-ati - Fin *j C'Uj CS; T j; 0,000 % 0,00 <+ %999
X x e X, e X = . ‘ . ) ' )

((=Dn+17(U-1)n42 (-1 n+i In x Gy Cy 1 Xp; 0,000 X5 0,00+ X1 99,9

Dran 4 dran 5

Pacuetn ¥, Cv, Cs,  TIO BCEH CMOZENHPOBAHHOMN
NOCJae 10BATENLHOCTH 00bema N

ITapaMerpsl pacupeaesieHus BhIGOPOYHBIX
napaMeTpoB

IMapamerpbl pacnpefeseHHs BblﬁOpO'lel).
OpPAMHAT KPHBBIX ofecnedeHHOCTEH

-—

*0,001 X0,01 ¢+ %99,0

C C ... C
7x0,001 Yx0,01 Y%90,9

%x0.001 9xg,01 ' %¥g9,9

C C ..C
x9,001 Sx0,01 $x90.9

“WBLOOHHEhOLIDEQO WNOBhMANLINE 1 BUHBLE TS AU0BA WELWLHEEN X [ATHR0 S19HILBMAe80]7 G g



6. CTamcTyeckye MEeToas! OLEHKY OAHOPOAHOCTI 1 0600LLEHNS.

MIOCTABJIEHMIO 33[aHHBIX 3HAYEHUI MapaMeTpOB paclpesleleHHs ¢ PACCUUTAHHBIMU
3HAUEHHUSIMH 110 MOJIETUPYEMOI COBOKYTHOCTH oObeMa N MOXKHO CYANTh O KauecTBe
MO/IETTUPYEMBIX MOCAefoBarebHocTel yncen. OGBUHO 3a/[aBATHCH TAKKE 3HAUEHHSI
MO/IeTTUPYeMOil TTocegoBaTeabHOCTH Yuces N, 4ToGb OKOHYATETbHbIE PACUETHI BCeX
PacCMOTPEHHBIX OLIEHOK, NIPe/ICTaBIeHHbIX B Tabauie 6.10 6bLIH ¢ MOrPEnIHOCTHIO Me-
Hee 0,01, 4yToO BIIOHE MOCTATOUHO /75T MHKEHEPHBIX THAPOJOTHIECKHX PACUETOB.

Ha BTOpOM 3Tale Npou3BOASATCS PACUETH BEIGOPOUHBIX OIIEHOK MapaMeTPOB
pacnpesesenust 1 Koahuinenta aBTOKOPPEISIIAN st KaKI0H BEIOOPKH 00beMa 7
TIPH YK CJIE TAKUX BHIGOPOK PABHBIX /.

Ha tperTbeM sTamne pacCUNTHIBAIOTCS CTaHAAPTHBIE (27 Op/IUHAT) 3HAYEHUS
BBIOOPOYHBIX OPAMHAT KPUBBIX 06€CIIEUeHHOCTH /TSI KaXI0H BHIGOPKH 06beMa 7.

Ha yeTBepToM sTale NPOU3BOAATCS BEIUUCIEHHS CTAHAAPTHBIX TAPAMETPOB pac-
npestesieHus ¥ KoachdUIeHTa aBTOKOPPEJISIIUH TI0 PsIaM, TOTyYeHHBIM Ha BTOPOM STATIE,

Ha naTtowMm, 3aKIOUATENLHOM 3Talle IPOU3BOASATCS PAacyeThl CTAHAAPTHBIX
TapaMeTPOB PACIPEIENCHYS 110 PsifiaM 27 OPAUHAT KPUBBIX 0OecredeHHOCTel, Moy -
YeHHBIX HA TPETHEM ITaTle.

Baxno oTMeTHTB, 4To odeHb GOMBIION 06beM HH(POPMAIMH, OJYYEHHON Ha
TPETHEM DTAIlE, MO PACTIPEIENEHUIO BHIGOPOYHBIX KBAHTUIEH pacIpe/eieHnsi Bepo-
SITHOCTEH, Ha ISITOM dTale sTa MH(POPMaIisl MHOTOKPATHO YMeHbIIIeHa MyTeM pac-
YyeTa TPeX MapaMeTPOB paclpe/eieHust BlOOPOUHBIX KBaHTWIeH. /laHHas omepanust
MHOTOKpPaTHO GbLTa TIPOBEPEHA HA OCHOBE COTIOCTABIEHUS SMIUPUUECKUX 3HAUCHU T
BBHIOOPOUHBIX KBAHTH/IEH C aHAJTHTHYECKON MX aNMPOKCHMAIMed pachpeneieHueM
[Tupcona III Tuna c napaMeTpamMy, OJIy4eHHBIMA Ha [ISITOM 3Talle.

TakuM 06pasoM, Ha MOCTIETHEM IISITOM 9Talle sk KakKI0# 13 27 opAHHaT KPUBOK
obecmedeHHOCTH OY/IEM UMETh TPH OIEHKH TAPAMETPOB pacipesieJieHust (CpeHee 3Ha-
yeHne, KoabhHUIHEHTH BAPHATINY 1 ACKMMETPHH ), HA OCHOBAHUH KOTOPBIX MOTYT OBITH
[OJTy4YeHBl aHAMnTHUYeckue (GyHKIUY pacipe/ie/leHus] CIyYalHBIX TTOTPENTHOCTeN IS
pacnpenenenns [lupcona 11 Tuna u pacupenenenus: C.H. Kpunkoro m M.MD. Menkemns
TIPH [IBYX ¥ TPEX MApAMETPax OIEHUBAEMBIX 110 BEIGOPOUHBIM TAHHBIM.

ﬂochoeHue AOBepPUTEJIbHbIX TPaHUL K KBaHTUIAM pacnpepaenieHna
npu Tpex napaMeTpax, onpeaeinseMbix no Bbl60p0‘IHbIM AAHHbIM

3agaanmMcst caeyIoIUMY HeCMEIleHHBIMU OIIEHKAMU TAPAMETPOB JIJIs paciipesieie-
uwust [Tupcona 111 THIa TpH Tpex mapaMeTpax OMPEIETISIEMBIX 10 BRIOOPOUHBIM TAHHBIM:
cpefHee 3HaUeHHe PAaBHO efNHUIE; KoaddunreHT Bapuanuu paseH 1,0; koabdunnent
ACUMMETPHH paBeH 2, K03(hHUIHEHT aBTOKOPPETISIIIAY MEXK/TY CTOKOM CMEXKHBIX JIET Pa-
Ben 0, urco set nabmogennit — 50, TIpy 9THX 3HAYEHUSIX TAPAMETPOB PACIIPEAETEHHsI
He TpeOyeTcs MPOU3BOAUTH JNHERHYIO U HETHHENHYIO MHTEPIIOJSINIO TaOIMYHBIX 3HA-
yeHWH, mpesicTaBIeHHBIX B padoTe [A.B. Poxnecrsenckuit, 1977]. B crenyioniem npume-
pe 6YIyT PaCCMOTPEHB! BAPHAHTHI PACYETOB C WHTEPIONSIYEH TAOMMUHBIX 3HAYEHUH C
HCIIOIBb30BAHHEM TTPOrPAMMHOTO BRIUHCIUTENBHOTO KOMILTEKCA pazpaboTantoro B [T,

Tpebyercst ompenenuTh BepXHHUe TOBEPUTENbHbIE TPAHUITH PA3IHIHON obecedeH-
Hoctu (0,01; 0,1; 1,0; 3,0; 5,0; 10; 20; 25 %) Kk caeayonuM KBaHTHISIM PacIpene/IeH s
0,01; 0,1; 1,0; 3,0; 5,0; 10; 20; 25 %. VIHBIME CTOBAMU BepXHUE TOBEPUTEIbHbBIE TPAHUITHI
pasnuuHoii obecteuenHocTH 0T 0,01% M0 25% 3ama10TCsI 17151 KAXKMON OPIMHATHI KpUBOit
obecnieuennoctu ot 0,01 10 25%. B aHHOM ciTydae Tpe/moIaraeTcsl, 4To pacCMaTpuBa-
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6.5. [loBeputesibHbie rpaHmLibl K KBaHTWIAM PaCHPeaeneHns i aMIMpUYeckiiv 06 CHeYeHHOCTAM.

0TCST MAKCHMAJTbH bie PacXo/ibl BOZIBL. [10aTOMY K09 DHITHEHT ABTOKOPPENSAIIAH MEXKTY
CTOKOM CMEJKHBIX JIET TPUHST PAaBHBIM HYJIIO M PACCMATPUBAIOTCS JIUIIh BEPXHUE IOBE-
PHTETbHBIE TPAHUIBI K MAKCHMAIbHEIM PacXo/laM BOJIbI, KOTOPbIE MPECTAB/ISIOT Hau-
GobIIHniT HHTEPEC B MPAKTHKE HHKEHEPHBIX THAPOIOTHYECKAX PACYETOB,

OmnpeennumM cayyaiiHoe paccerBaHue BHIOOPOYHBIX KBaHTHIEH (BEPXHHE TOBEPH-
TeJIbHble TPAHUIIBI ) IPMMEHHUTENBHO K MCXOIHBIM 3HAUEHMSIM TIOCTaBJIEHHON 3a/[auH.

ITo mauusiM paGorsl [A.B. Poxaecrsenckuii, 1977, Tlpunoxenuss XV] «Hop-
MHPOBAHHbBIE OTKJIOHEHHSI OT CPEIHEro 3HAYeHWsl OpAMHAT OUHOMHAIbHON KpH-
Boit obecnieuentoctu (pacnpeneienne Ilupcona 11 Tuma)s onpesesisieM 3HAYEHUS
MHTEPEeCYIOINX HAC KBAHTWJIEH pachpefleleHHsI BEPOSITHOCTEH M TPEACTaBUM HX
B Bu/e Tabmauubl 6.11 (mepBast ctpoyka). BhIUMCAEHHST BBIIOJHEHBI MO (hOpMYJIE:

K,= [P®,c)]c,+1.

Tabnmya 6. 11. NapamMeTpbl pacnpeaeneHns opanHaTt KpuBoi obecne4eHHOCTH

Ner/n [TapameTpbt Ob6eciedeHHOCTD OPIMHAT, PY%
pacrnpeie/IeHus 0,01 | 01 1 5 10 25
k=[P, CHIC+1 9,21 | 6,91 | 4,60 | 3,00 | 2,30 | 1,39
2 [ 2,44 |1 1,66 | 0,92 | 0,48 | 0,34 | 0,22
3 Cs,_, 1.4 1.3 0,9 0,6 | 0,60 | 0,60

Bropast crpouka tabauist 6.11 monyuena B pabore [ Poxuecrsenckuii A.B., 1977,
[Ipunosxenne XIB.] mpu 3alaHHBIX 3HAUCHHSIX BHIOOPOUHBIX TAPAMETPOB U K0adbu-
IIMeHTa aBTOKOPPEIANI MEXKTY CMEKHBIMH 3HAUeHUsAMH uleHoB paga: x =1, C =1,
C,=2,N=50,r=0.

Tperbst crpouka Tabauie 6.11 nosmyyena no pabore [ Posxknecrsenckuii A.B., 1977,
[Ipunoxenue XIIB.] mpu 3aganubix sHavennax:x =1, C, =1, C; =2, N=50,7=0.

[To mapamerpam pacmpeeneHusi, pejcTaBieHHbM B Tabnuie 6.11, paccunrans
Op/IMHATHI KPUBBIX obecTieueHHOCTel 1ist pactpezenenust [Tupcona 11 Tuma, KoTopbie
BBI3bIBAIOT HAUOOMBINHUH TPAKTHUECKHII MHTEPEC B 0OIACTH MHKEHEPHBIX THAPOJIOTH-
YeCKHX pacyeToB. Pe3yspTaThl MPOU3BEICHHBIX PACUETOB OMeIeHbl B TabuIry 6.12
U Ha pUCYHKe 6.7,

Tabmua 6. 12. BepxHue fOBEPUTENbHbIE MPaHWLbl K MICXOAHOW KPUBOW 06E€CNeYeHHOCTH

O6ecneyeHHOCTh UCXOTHON KPUBOH, %
Obece4eHHOCTh BEPXHUX
JIOBEPUTEJIHHBIX TPaHHUIL, % 0.01 0.1 1 5 10 25
9.21 6.91 4.6 3 2.3 1.39
0.01 2597 17.93 9.87 5.42 4.02 25
0.1 21.63 15.13 8.63 4.9 3.65 2.26
17.19 12.24 7.32 4.32 3.24 2
5 13.94 10.1 6.31 3.86 291 1.79
10 12.48 9.13 5.83 3.64 2.75 1.68
25 10.41 7.76 512 3.29 251 1.52

[Tpumeuanue: JKupHsM mprToM 0603HAYEHBI OPAMHATHI MCXOHOM KPUBO#H 06€CIIeYeHHOCTH.
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6. CTaTUCcTNYeCKMe MeTobl OLEHKV OAHOPOAHOCTH N 0606LLEHMS. .

Ha pucyHke 6.7 XUpHOIA NMHWER HaHeceHa MCXOAHas KpuBas 06ecrneyeHHOCTH,
NonyyeHHas Mo UCXOAHbLIM [JaHHbLIM MapameTpoB pacnpefeneHus: x=1, C=1, C =2,
N=50, r =0. BepxHue Xe goseputesibHble rpaHubl 0,01; OO, 1,0; 5,0; 10, 25 % HaHece-
Hbl TOHKUMUW NINHUAMMW.

BepxHue gosepuTenbHble rpaHuusl 0,01 1 0,1% o6ecneyeHHOCTU B HacTosLLee
BPeMSs NPaKTUYECKM He NCMOMb3YHTCS 13-3a UCKTHUMTE/IbHO PeLKO UX BEPOSTHO-
CTW HAaCTYM/eHUs, 0CO6eHHO Npy 06ecreyeHHOCTAX AMNUPUYECKUX AaHHBIX MeHee
OAHOro NPOLEHTa, T.K. 3Ta 0611aCTb NPaKTUYECKN He OCBELLaeTcs faHHbIMU HabMto-
[ieHViA. BmecTe € TeM, 4acTO BO3HWKAET HeO6XO0AMMOCTb UCKMOUNUTENBHO 60/bLLON
HafleXXHOCTW TOr0 AWM MHOTO 06beKTa MPOEKTUPOBAHNSA (HanpuMep, aTOMHbIE 3/1eK-
TPOCTaHUMKW, KpYNHelLmne rufposaneKTpocTaHUmMmn 1 ApYrue COOpPYXeHNs, KOTopble
[LOMKHbI BblTb 3acTpaxoBaHbl 60/bLUE, YeM 3TO MPUHATO B HACTOsLLEe BpeMsi OT
BO3MOXHbIX pa3pyLUeHUli Mo rMaponornyeckMm nNpuyYnHam), Korha MoXeT oKas3aTb-
CA NOME3HbIM MCK/THYNTENbHO 60MblIas rapaHTUsA OT BO3MOXXHOCTW paspyLueHus
COOPYXXEHWS MO TMAPONOrMYECKAM NpUYMHaM. STOT BOMPOC B GOMblueli Mepe OT-
HOCUTLCA K FMAPOTEXHUYECKOW Hayke, YeM TMAPOSIOrMYECKOR, 1 JOMKeH onpeje-
NATLCA B pe3ynbTare TEXHUKO-3KOHOMUYECKOT0 U COLMansHOro 060CHOBAHWS TOro
WX UHOTO COoOpYXeHus. o KpailHein Mepe, AaHHbIA BONPOC C TOYKM 3pPEHUS TU-
[PONOrNYecKoi HayKu peLLeH B HacTOsLLEe BPeMS MPU UHXXEHEPHbIX FMaponormye-
CKMX pacyeTtax. [py n3mMeHeHUN YPOBHSA OTBETCTBEHHOCTYM (K/lacca KanuTaibHOCTM
COOPYXXeHMS) BMOSIHE MOXET 0Ka3aTbCA NOJe3HOM MH(OopMaLMs, NpescTaB/ieHHas
B paboTte [A.B. PoxxaecTBeHCKMi, 1977] 1 B 4aCTHOM Clyyae Ha pucyHke 6.7. bonb-
e TOro, B JaHHOW MOHoOrpatuu npepnaraeTcsd HoBas cUCTeMa HOPMUPOBAHWS,
B KOTOPOW Y>Ke ceiivyac MOXET BbITb MCMO/b30BaHa MH(hOpMaLUa O CyYaiiHbIX Mo-
FPEeLUHOCTAX BbIGOPOUHBLIX KBAHTWEN pacrpefeneHnsi o4eHb Masoli BepOSTHOCTY
npesbiweHus. [aHHOe NpeAnoXeHWe genaeT HOPMUPOBaHUE TMAPONIOrNYECKUX Xa-
PaKTEPUCTUK PU3NYECKM U CTATUCTMYECKN 601ee 060CHOBaHHLIMUN MO CPaBHEHWIO C
CYLLECTBYIOLMMMN HOpPMATUBaMW.
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6.5. /loBepuTesibHEIe rpaHvLibl K KBAHTWISIM DACHPEASIeHVIS U SMIIMPUYECKM 00eCreyeHHOCTAM. ..

Hawnbonpimmii mpakTHUECKA WHTEPEC TIPH OIEHKE OTHOPOAHOCTH [MAHHBIX T'd-
APOMETPUUECKUX HABMIOEHUH MPE/ICTABISIIOT BEPXHWE /OBEPHUTEIbHBIE TPAHUITBI
1,0 1 5.0 % obecmeyeHHOCTH, 4TO cooTBeTCTBYET 1,0% ¥ 5% YPOBHIO 3HAUMMOCTH [IPH
OlleHKe OJIHOPOTHOCTH MaKCUMATBbHBIX PACXO/IOB BOIBI, HJIU, UTO TOXe camoe, 99% n
95%-0i1 BEpOSITHOCTH BepXHeH JOBEPUTEIBHON TPAHHUIBI K SMITHPHAYECKUAM obecre-
YyeHHOCTsIM. Ec/iv sMIMpUUYECKHe TOYKU BHIXOJAT 3a MPEENbl, JomycTuM, 95%-oii
BepxHeil JOBEPUTEIBHON IPAHHIIH, TO 9TO OYET O3HAYaTh, UTO ¢ 95% YBEPEHHOCTHIO,
WKW YTO TOXE caMoe C 5%-BIM YPOBHEM 3HAYMMOCTH MOXHO YTBEPKAATh O TOM, UTO
5TH HMITUPHUECKHE TOUKH HEOTHOPOJIHEI 110 OTHONIEHHUIO KO BCEM OCTAJIbHBIM UIeHaM
psima. Vinm Hao6opoT, eciii BCe TOUKH SMITMPUYECKOTO Psifia PacIoaraloTcsl HUXKeE
95%-oi1 BepxHeil TOBEPUTENbHOM IPAHUIIBI, TO U3 DTOTO MOXKHO C/IeJIaTh BBIBO, YTO
paccMaTpuBaeMblil psifl HaGIIOMEHUH CTATHCTHYECKH OMHOPO/IEH C 3a/[AHHBIM YPOB-
HeM HajiexxHOCTH (95%). B ciyuae ke, KOra, CKaskeM, OlHA TOUKA SMIUPHYECKOTO
psina HabioileHuil BRICKAKABAET 3a TPeNeNbl BepxHell 95%-oit ToBepuTeIbHON Tpa-
HUIIBI, TO 9T TOYKA MPU3HAETCS HE OHOPOTHON € 5%-bIM yPOBHEM 3HAUYMMOCTH, IO
KpaiiHeil Mepe, 1o TeX MOP, TIOKA HOBbIE JAHHbIE THAPOMETPHUECKUX HAOIIOMEHNH He
OMIPOBEPTHYT WK MOATBEP/AT 3Ty TUIOTe3Y. [laee aTy TOUKY cJelyeT HOTIOMHUTENb-
HO MPOAHATM3UPOBATh THAPOJIOTUUECKUMHU MeToaMu (pasfies 5), BRISIBUTD (husnde-
CKYIO MIPUYHMHY BTOHW HEOIHOPOMHOCTU M yUECTh B MOCTEAYIOUNX pacyeTaX KpUBOU
06ecnedeHHOCTH B COOTBETCTBHH C pa3aenoM 6 HacTosmux pekoMenzpanuii. Ho Hu-
KOT/Ia 5TY TOYKY HeJIb3sI UCKITI0YATh U3 Pe3yIbTAaTOB pacuyeTa, KaK 5TO HHOTIA OTMeYa-
eTcsl B TEXHUUECKOM JIUTEPAType, BBU/Y €€ UCKIIOYNTETBHO GOMBINTOTO 3HAYEHHST TPH
OlIpele/IEeHNH PACUETHOTO 3HAYEHHSI PAa3TMIHOTO Po/ia MPOEKTHPOBaHusA. ExuHCTBEeH-
HBIH cyuail NCKIIoueHnsT HabMIoIeHHBIX TAHHBIX U3 IOCTEAYIONHX PACUETOB MOXKET
OBITH OTIPAB/AH, KOTa MeET MECTO Gpak THAPOMETPUYECKHUX HAOMIOMEH N, KOTOPHIit
MOZKeT OBITH YCTAHOBJIEH TOJBKO B PE3YIbTATE TIIATETBHOTO THAPOJOTHUECKOTO 1 TH-
JIPOMETPHUECKOTO AaHAMN3A HCXOHBIX TaHHBIX HAOMIOMEHHH.

B mpuBefeHHBIX pacueTax yUHTHIBAIACH aCHMMETPHsI paclpeleeHust Bhioo-
POYHBIX OpAMHAT KPHUBbBIX O6eCHequHOCTI/I, YTO 3HAUUTEJbHO YBEJIHUYHUBAJIO U HE-
CKOJIBKO YCJIOXKHUJIO TPOM3Be/leHHble pacueThl. [10sTOMY NpuBeseM IIpHeM 3Ha-
YUTENBHOTO YIPOIIEHUS MO ONpele/]eHUI0 TOBEPUTEIbHBIX TPAHUIl K KBAHTUISIM
pacipezielleHns, B KOTOPOM HPe/IIoJaraeTcsi HOpMaabHbIi 3aKOH pacipesieeHust
BBIOOPOUHBIX OpAMHAT KpHBOH oGecmedenHocTH. CyTh TOTO MpHEMa 3aKTI0UaeT-
csl B TOM, UTO IPU 3HAHWH TOJBKO CPEJIHETO KBAZPATHUECKOTO OTKIOHEHHUS B pac-
CENBAHNUN BHIOOPOUHBIX OPANHAT KPUBOH 06ECTIEUEHHOCTH MOXKHO C OTIpe/IeeHHO
CTETMEHBI0 YBEPEHHOCTH TOMYUHTD 3HAUEHHUS TOBEPUTETBHBIX TPaHUIl 63 MoCTpo-
eHusl Bcell (bYHKIUU pacipe/iesieHns] OPAMHAT KPUBOH 00eCTeueHHOCTH C YUETOM
ACHMMETDPHUH paclipe/iejieHus] BEIOOPOUHBIX OpPAMHAT K KPHUBOH 00ecledyeHHOCTH.
[17151 9TOTO AOCTATOYHO CPEAHIOI0 KBAIPATUUECKYIO MTOTPEITHOCTH OTIpe/le/IeH s BhI-
GOPOUHBIX KBAHTHJIEH pactpe/iesieHus] YMHOKUTD Ha IBa TSI OTpe/Ie/IeH s BEPXHelt
95%-Ho¥ TPaHUIIBI ¥ Tajiee TPHOABHUTH 5TO YHCJIO K aHATUTHIECKON OIEHKe TAHHOTO
KBaHTUJISI M Cpa3y MOJYYHM 3HaUeHHe HHTepecylolleil Hac BepxHeil 1oBepuTeabHON
rpanuis 95%-oit obecneuernnocTr. st Toro, 4ToOH OMPEAETUTh BEPXHIOKH A0BE-
puTeNbHYO TpaHuIly 99%-0i 06eCeUeHHOCTH CPEMHIOI0 KBAPaTHUECKYIO OMUOKY
DaHHOTO KBAHTHJISI CJEYET YMHOXKHUTD HAa TPU M MOJTyUeHHOE 3HAUeHHe TIPHOaBHUTh
K 3HAYEHWIO OP/INHATHI AaHAIUTHIYECKON KPUBOH 0becTeueHHOCTH. Pe3yibrarst mpo-
M3BeJEHHBIX PACUETOB 110 OIleHKe BEPXHUX /IOBEPUTENIBHBIX IPDAHUIl YIPOIEHHbIM
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6. CraticTmnyeckme MeToas! OLEHKM 0JHOPOAHOCTV 1 0O00LLIEeHUS..

€I0co60M, KOTOPHI OUeHb YacTo MPUMEHSIETCS B KypcaX TEOPHUHU BeposATHOCTEH U
MareMaTH4eCKON CTATUCTUKH, TIPeACTaBaeHbl B Tabauie 6.13.

Tabnuua 6.13. BepxHue aoBepuTebHble FpaHuLpbl K KBaHTUAAM
1% 1 5%-06ecne4eHHOCTH, pacCYMTaHHbIE YNPOLLEHHBIM CNOCOBOM

ObecneueHHOCTb BEPXHUX Ob6ecrieyeHHOCTD %
JIOBepHUTe/IbHBIX TPAHULL, % 1 5

0.01 16.53 13.69
0.1 11.89 10.13

1 7.36 6.44

5 4.44 3.96

10 3.32 2.98

25 2.05 1.83

ConocTap/isisl pe3yJIbTaThl PacyeToB, MpeJCTaBleHHbIX B Tabaunax 6.12 u 6.13,
BU/IMM BIIOJIHE YIOBIETBOPUTEIBHOE COTJIACHE BEPXHUX /IOBEPUTETBHEIX rpanuIl 1%
1 5%- 06eceyeHHOCTH, 0 KpaiiHel Mepe, B AMaNa3oHe HHTEPECYIONUX Hac obecire-
YeHHOCTeH, UTO JaeT OCHOBaHWE HCIONb30BaTh YMPOIIEHHBIH METO/ olpe/ieeHus
BEPXHUX [[OBEPUTENBHBIX 'PAHUIL. ITO TeM Goiee eiecoobpasHo IenarTh HOTOMY, UTO
B COBPEMEHHBIX BHUMCAUTEIbHBIX TPOrpaMMax 0OBIYHO IIPHBOISATCST PACUETHI CPEN-
HUX KBaJPATHYECKUX OMHUOOK BHIOOPOUHBIX OPAMHAT KPUBHIX obecnedentoctei. o
CHX TIOp PacCMaTPUBAIUCH JOBEPHUTEIbHBIE TPAHUIH K KPUBBIM 06ECTIEUECHHOCTSIM,
ompefiesisleMbie TI0 TpeM cBOGO/IHO HasHayaeMbiM Tapamerpam (x, C, C). Tlo jan-
HbIM paboTsl [A.B.PoxecrBenckuit, 1977] aHaoradHbiM 06pazoM MOTYT OBITH 1O-
JIyYeHbI IOBEPHTETbHbIE TPAHUIBI K KPHBON 06€CIIEYeHHOCTH TIPH [IBYX MapaMeTpax
(x, C,), ompeniesIsseMBIX 110 BEIGOPOYHEIM TaHHEIM. Koaddunment xe acummeTpun B
3TOM CJIydae olpesieisseTcst 1o GUKCHPOBAHHOMY OTHOIIEHUIO KoadduinenTa acum-
MeTpHuH K K03hhHUIMeHTy Bapuaiy, KOTOpoe TPaKTHYeCK! MOXKeT YCTaHABAUBAThHCS
B pe3yJIbTaTe TPYIIIOBOIO aHATN3A JAHHOTO IIapaMeTpa, YTo IIpefycMaTpUBaeTCs HOp-
MaTuBHBIM AokymeHToM CII 33-101-2003. EcrecTBeHHO, TOBepUTEIbHbIE TPAHUITHI
K KBAHTHJISIM PAaCIpe/ieJieHHs B 9TOM caydae GyIyT YMEHbBIIEHBI IO CPABHEHHIO CO
C/Iy4aeM, KOTZla OHHU OTIPEIEISTIOTCS TI0 TPEM MapaMeTpaM, Ompe/essieMbIM Mo BRIGO-
POUHBIM ZaHHBIM, JTO CBSI3AHO C JIoJIed cary4ailHOro paccerBaHUs KBaHTH/Ie# pacipe-
jtesieHyst, 00YCIOBIEHHOTO CAYYARHBIME ONMUOKAMHA BHIGOPOYHBIX K0d(DPUITHEHTOB
acuMMeTpun. J[pyriMu cIoBaMH MOXHO YTBEPIK/IaTh, UTO CyYalHOe pacCeMBaHUeE BbI-
GOPOYHBIX KBAHTHIEH TIPH JIBYX TAPaMETPaX, Ol pele/IsieMbIX TT0 BEIOOPOYHBIM TaHHBIM,
Gy/IeT MeHBIIIe, UeM TI0 TPEM ITapaMeTpaM, BKJII0Uas pacceMBaHue KBaHTHIelH pacmpese-
JIEHUS 32 cueT IOIOJHUTETbHOrO pacceuBaHus KoadpuieHTa aCHMMETPUHL.

B Tabsue 6.14 mpuBOASATCS CPaBHUTENBHBIE TAHHBIE TTO BEPXHUM U HIKHUM JIO-
BEpUTEIbHEIM TPaHHUIlAM, OTYYEHHBIM 0 CpETHUM KBaJIpaTHYECKHM OTKJIOHEHUsIM
BRIOOPOUHBIX KBaHTHW/IeH pactpeneneHus s pacnpeneienus [lupcona I Tuma,
olpeleJAeMbIX II0 IBYM M TpeM lapameTpaM pacmpegeienus npu C=2C,, uTo co-
OTBETCTBYET CJydaio, kKorma pacnpezienenus Ilupcona III tmma m pacnpenenenus
C.H. Kpunkoro u M.®. MeHKkess coBIALaloT U KOTZA 9TO paclpelieieHne UMeeT
npee MPOCTUPAHUS OT HOJIst 10 6eckoHeuHoCTH. Jlasiee IPUBOAUTCS aHATIN3 DTOM
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6.5. JloBepuTeribHbIe rpaHyLbl K KBaRHTWISM PaCrpEeneneHns i1 SMINpIMYeckiiv 06eCcriedeHHOCTAM.

TabIHIBL IPY PA3IHIHOM 3alaHUH 06beMA BRIOOPOUYHBIX JIaHHBIX U BEIGOPOUHBIX T1a-
pPaMeTpoB paciipe/ieeH sl

C yBemmuenneM kodduUIMEHTa BapHAIIMY TIPH MPOYUX PABHBIX YCJIOBHSAX pac-
XOJK/IEHVE CPe/THUX KBa/[paTHUECKUX MOTPEITHOCTEH, MoTydeHHbIE IPU ABYX U TPEX
HapaMeTpax, OIpe/e/sieMbIX 10 BRIOOPOUHBIM JaHHBIM, YBEIUUMBAETCS. EcTecTBEeH-
HO, CJIy4YaiiHble cpe/iHie KBa/[paTHYeCKue MOTPEITHOCTH, TOJAyYeHHbIe IO TPEM CBO-
GO/IHO Ha3HAYAEMBIM TTApaMeTpaM GOJIbIIE YeM IIPH ABYX CBOGOAHO Ha3HaYaeMbIX Ia-
paMeTpax. TH pasinuusi YMEHbIIAOTCS ¢ YBETHYEHHEM 00eCe4eHHOCTH, JOCTUTas
HyJIEBBIX 3HaueHuil pu obecredeHHOCTsIX 6osiee 50% U IIPH CPAaBHUTENBHO MATBIX
koapunuenrax papuarnuu (npu C,<0.5) 1 o6beMe BHIOOPOUHBIX TaHHBIX 50 J1eT Hab-
mopenuit. [Ipu o6beMe nannbix Habaogenuii 100 JIeT 5TH pa3inyms NPeKpalaloTCs
npu obecriedennoct Gonbine 50% u npu KosdbuLenTe BapHaluy yxe Merbiue 1.0.
U3 3TOr0 MOXHO CHIENaTh OUeHb BaXKHBII BHIBOJL O TOM, YTO TPYIIOBYIO ONEHKY KO-
s duIeHTa ACUMMETPHH MOXHO OCYIIECTBIIATH JUIIIb PU MOBBIINIEHHBIX 3HAUEHUN
xoadunuentos papuanuu (npu C,<0.5 1715 06HeMOB BEIGOPOUHBIX TAHHBIX 50 J1eT
1 MeHee 1 npu C <1, 0 11 06beMoB BRIGOPOUHBIX HaHHBIX 100 €T u MeHee). dta
30Ha MPEACTABISIET HAMOOBINIA HHTEPEC [JISI MUHIMATLHOTO, CE30HHOTO U TOI0BOTO
CTOKa peK.

CriemoBaresbHO, IPU TPYIMOBOH OTEHKE BHIOOPOUHBIX MAapaMeTpoB pacipesese-
HYST HAHOOJBIINH IPAKTHYECKUH MHTEPEC IPEACTABISETC IS PS/IOB MAKCUMAIb-
HOTO CTOKA, OCOGEHHO C MOBBIMIEHHON U3MEHYMBOCTBIO DTOTO CTOKA JIJISI PEK FOKHBIX
paitonoB Poccun. CpaBuenue ganHbix Tabaui 6.13 u 6.14 110ka3biBaet, 4To IpHU MOBbI-
HIEHHO# aCKMMeTPHH HCXoHOTO pacnpefenenus (C; >4C ), 4To CBOMCTBEHHO psaM
MaKCHMAaTbHOTO BECEHHETO H 0COOEHHO JIOKIEBOTO CTOKA, IPYIIIOBAst OleHKa KOdbh-
¢bunneHTa aCUMMETPHH 0COOEHHO TOJIE3HA TAK)KE MIPHU IOBBIIEHHBIX K0dhdUIHeH-
TaX BapHallWy.

OTH NPaKTUYeCKH BaKHbIE BBIBOJIBI MOTYUYEHBI CXOMS U3 TEOPETUUECKOTO aHa-
7133 BEPXHUX U HIDKHUX OBEPUTETbHBIX TPAHUIl K OPAWHATaM KPHUBHIX 0becredeH-
HOCTH, IOJTYyYeHHBIE Ha OCHOBAHWH PAcyeToB, BHINOMHEHHBIX B pabore [A.B. Pox-
nectBeHckuit, 1977]. Ha ocHoBaHWM MpOH3BEIEHHOTO aHAAHW3a MOXKHO YTOUHHTD
(hOpMYTMPOBKY HOPMATHBHOTO IOKYMEHTA, KOTOPAS 3aKJII0UAETCS B HEOOXOMUMOCTH
OCYIIECTBJISITH TPYIIOBYIO OIEHKY BBIGOPOUHBIX KOGhDHUITHEHTOB ACUMMETPUN WK
orHomenus C,/C [/ BceX THAPOIOTHYECKHMX XapaKTepUCTHK. B HopMaTHBHOM 10~
KYMEHTE MOXXHO PEKOMEH/IOBATH OCTABHUTD JIKIIH HEOOXOMHUMOCTD BEIIOJHEHHUSI TPYII-
OBOY OIEHKHU TOJIBKO JI7IsI PSIIOB MAKCHMATLHOTO CTOKA TTPH 00€CTIEYeHHOCTSIX MEHee
(25-50)%. DTOT BBIBOM CleNaH HA OCHOBE aHATHM3a CPEIHHUX KBa[paTHUYECKHX IO-
rpeIHocTell opauHaT KpuBHIX obecnedennocrei. [lepexost Kk aHamu3y BEpXHUX [0-
BEPHUTETBHBIX TPAHHUIL K OPJIMHATAM KPUBBIX 06ECTIEYEHHOCTH IAHHBIH BRIBOI MOJIKEH
COXPAHHUTDCS, YTO HOATBEPsKAaeTcs Tabumed 6.14.

[Ipumeps1 ONEHKYU OJIHOPOZTHOCTH MAaKCUMATBHBIX M TO/IOBBIX PACXOOB BOMBI C
UCIIOJIh30BAHHEM /IOBEPUTETHHBIX TPAHUI] K KBAHTHUJISIM PaclipesieieHus] TP TPeX Ta-
paMeTpax, OIpe/IesIeMbIX 110 BEIGOPOUHBIM TaHHBIM mpuBeznensl B [puioskennn A
(A8, A9).
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6. CTatcTUYecKvie METOAL OLIeHKV OAHOPOAHOCTH M 0O00LLIGHIS.

Tabnuua 6. 14. CpaBHUTENbHBIN aHaNU3 cpefHNX KBafpaTU4eCKMX OTKIIOHEHNIA
BbIOOPOYHLIX KBaHTUNEN AN pacnpeaeneHus Nupcora lll Tuna, onpeaensieMbix 0o
BbIBOPOYHBLIM AlaHHBLIM NPW ABYX U TpeX NapamMeTpax pacrnpeaeneHuns,
OLIeHMBaeMbIX NO BbIBOPOYHbIM AaHHLIM HabI04eHN A

P% Hucso

“lootfot] 1 | 5 [10]25]50[75]80]9 [95] 99 | mapamerpos
C.=2C;r(1)=03
50 [ 0.3]0.24 0.2 [0.14[0.11]0.09]0.07 | 0.06]0.05[0.05]0.06[0.06[0.06] X_. C,
0.360.26[0.16[0.11{0.09]0.07]0.06 | 0.06 [ 0.05{ 0.06] 0.06 ] 0.08| X , ¢, C,

cn.’

50 [0.5]0.57]0.44{ 0.3 |0.21]0.17]0.12 0.1 |0.08]0.08{0.07|0.07|0.06| X _.,C,
0.790.56[0.34]0.22(0.17 [ 0.13] 0.1 |0.08]0.08]0.08]|0.08]|0.13| X_,C, C,

cp.

50 | 1 [217]1.56]1097] 0.6 [0.44[0.28[0.18]0.11] 0.1 |0.07]0.04|0.02| X_. C,
2.59(1.79[1.04]0.59(0.44] 0.3 [ 0.2 ]10.12| 0.1 |0.11[0.14]0.22| X ,C, C,

cp.?

50 [ 1.5]5.24(3.66| 2.1 |1.14]|0.79[0.43(0.22| 0.1 10.07]0.03{0.01| O X, C,
5.55(3.79(2.12|1.13| 0.8 [0.49]0.27|0.12|0.11]0.15] 0.2 |0.27| X_,C, C,

cp.?

100 | 0.3 10.13]0.11]0.08]0.07(0.06[0.05]0.04|0.04]0.04[0.04(0.05|0.05| X_., Co

.

0.27 (0.2 [0.12]0.080.07]0.05]0.04 | 0.04|0.04]0.04]0.04]0.06| X_,C, C,

cp.

100 0.5]0.26 |0.21]0.16]0.12| 0.1 ]0.08]0.070.07]0.07]0.070.07|0.07] X_, C

k4

0.61]0.4310.26]0.16]0.12{0.09]0.07 [ 0.06]0.06]|0.06(0.06| 0.1 | X_,C, C,

cp.?

100 1 |0.760.58]0.41] 0.3 [0.25[0.19]0.15]0.12(0.11]0.09]0.09{0.07| X _,C,
2.12|1.44]1 0.8 10.44]0.32]0.22]10.15]0.08]0.08| 0.1 |0.13[0.19 X_, C, C,

cp.

100 | 15 [ 1.53[1.14]0.77[054[0.44[032[0.23]0.14[0.13]0.09[0.09[0.13] X _,C,
4.73[3.15]1.66/0.830.59]0.36{0.19]0.09] 0.1 0.15[0.18]0.22] X, C, .
C,~4C;r(1)=03

s

50 [0.3[0.54)0.3610.22|0.14{0.11[0.07{0.05{0.05]0.05|0.04|0.04|0.04| X_,C,

k4

0.53]0.37]0.23]0.14]0.11{0.08]0.06 [ 0.05]0.04| 0.04 [0.05]0.07| X_,C, C,

cp.

50 [0.5]1.67]0.99({0.51|0.28)0.21]0.13[0.08|0.07]0.070.06(0.06|0.06| X _. C
1.3 10.89[{0.52| 0.3 [0.22[0.15] 0.1 [0.06]0.05]|0.05|0.07|0.11| X ,C_ C

cp.

50 | 1 [682)362) 1.6 |0.74[0.49(0.25{0.15]0.11]0.11] 0.1 |0.09]0.08| X_,C,
4.8 13.2411.76( 0.9 10.61]0.33[0.15|0.06|0.07| 0.1 [0.12({0.15| X_,C, C,

cp.?

50 | 1.5 [10.96)5.7312.47| 1.11{0.71[0.38[0.28{0.28]0.280.29]| 0.3 |0.31| X_. C
10.5]6.91[3.65|1.74[ 1.1 | 0.5 ]0.17(0.11]0.13|0.16{0.18] 02 | X_,C, C,

cp.

1001 0.3 | 0.4 [0.27]0.16] 0.1 [0.08]0.05]0.04|0.03[0.03]0.03]0.03{0.03| X _,C,
0.42{0.29{0.17| 0.1 {0.08]0.06]0.04|0.03]0.03]0.03]0.03]0.06| X_,C_ C

cp.

100 0.5 |1.27{0.75]0.39]0.21]0.15]0.09]0.06 | 0.05[0.05] 0.05]0.04 [0.04| X _,C,
1.06]0.72] 0.4 [0.22]0.16{0.11[0.07[0.04]0.04 | 0.05(0.06|0.09| X_,C, C,

cp.

100 1 |5.53(2.92]1.27]0.58(0.370.18]0.11]0.09{0.09]0.08]0.08{0.08| X _,C,
4.28(2.76[1.41/0.66(0.45]0.24] 0.1 |0.06/0.07]|0.09|0.11]0.12| X_,C, C,

cp

100 1.5 1998 [5.17]2.17]0.92[0.56|0.26]0.220.25]0.26| 0.27[0.28]0.29| X _, C,

0

9.9 [6.07(2.99/1.28/ 0.8 [0.34] 0.1 |0.09] 0.1 |0.12]0.13]0.13| X_,C, C,

cp.

- 36—



7. Onpepenexlne pacyeTHbIX rMAPONOrMYecKmx
XapaKTepUCTUK N0 HEOAHOPOAHBIM AAHHbIM

[Ipn HanMMUMU HEOTHOPOSHOCTH MCXOIHBIX AAHHBIX THAPOMETEOPOJOTHYECKUX
HabMO/IeHN i, KOT/la pacCMaTpHBAEMBIH DS/l COCTOUT M3 HEOMHOPOMHEIX 31eMEHTOB
THIPOMETEOPOTIOTHYECKOTO PeXKKMa, SMIIPIYECKHe W aHATHTHUECKHE KPHBBIE pac-
Ipefle/IeHNs yCTaHaBAUBAIOT OTAEABHO [JIA KaXIOil OHOPOIHON COBOKYITHOCTH,
[CBom, 2004]

PacyeTHylo KpuByIo paclpele/leHHs] BepOSITHOCTEl MpH HATHUYHK B DSIAY Ha-
6ostenutt OHOTO 3HAUEHHMs 371eMeHTa (06HeMOM 71, My, Ny, N, KAXKION OXHOPOLHOH
COBOKYITHOCTH) OOIIUM 06BEMOM n=n,+N1y+n,+n, WIEHOB, eXKETOHbIE BEPOSITHOCTH
npeBbinieHns: (06eCmedeHHOCTH) IPH JTI060M 3HAaUCHUH HeOo[HOPOIHON ciydaiiHoi
COBOKYTIHOCTH OIIpeflesIsIioT 1o hopMy.e:

P =(n P tn,PytnsPytn P, )/ (n +ny+ng+tn,) %, 7.1

T7e Ny, Ny, Ng, N, — YACTO UTEHOB OHOPOAHBIX 3JIeMEHTOB B UEThIPEX OJHOPOHBIX
COBOKYITHOCTSIX.

B mpaxTike ruipoJloriueckiX pacyeToB 0OBIYHO BCTpevaeTcsl He Gosiee Tpex ofl-
HODPO/JHBIX coBokynHocTell. Torza hopmyaa (7.1) npuHuMaeT BUL:

p= (nipi +’ll2P2+n3P3 )/(n1 +n2+n3) %, (72)
a IIpH HaJTMYUH IBYX OJHOPOJIHEIX COBOKYIIHOCTEH Oy/1eM UMETh (hOPMYJIY:
P = (nP+nyPy )/(ny+ny) %, (7.3)

IIpu Hamuany B psaAy HaOMIOMEHNH HYTIEBbIX 3HAUeH I paccMaTPUBAeMOM THAPO-
JIOTH4eCKO XapaKTepUCTUKHU (HallpyMep, MUHUMAaIbHEIE PACXO/bI BOJIBI) €XKETO[HbIE
BEPOSITHOCTH IIPEBBIIIEHNS ONPeesIIOT IO (hOpMYyJIe;

P=(n.P,)/(n,+n,)%, (7.4)

TJIe Ny — YHCJIO BIeMEHTOB BRIOOPKH C HYJIEBHIMHU 3HAYEHHSAMM.

BeposiTHOCTH ekeroiHoro npesbliineHns (obecnedeHnoct) B hopmynax (7.1) —
(7.4) BBIpakalorcs B IIPOIIEHTax.

[Ipu Hanmuuy B KaskI0oM rofy HabloeHuH 3a BCeMH OJHOPO/IHBIMH 2J1eMEHTaM:
TH/[POMETEOPOIOTHIECKOTO PekuMa (n=n+n,+n,) IPH TPeX OXHOPOTHBIX COBOKYII-
HOCTSIX €KeTOHYI0 BepOSTHOCTD IPEBLILIEHUS TPH TI060M e€ 3HAYeHUH OIPEIeISIIOT
1o dopmy.re:

P=[1-(1-P)(1-P,)(1-P;)]100 %, (7.5)

IIpu ABYX OZHOPOIHLIX I'MAPOMETEOPOJIOTHYECKMX XapaKTepHCTHKaX (opMy-
sa (7.5) mpuHUMAET BUL:

P = (P,~Py~P,P,)100 %. (7.6)

Crapmmit yxe KJIacCHYeCKHM IPUMEPOM MOZOOHBIX PACUETOB SIBISIOTCS MAKCH-
MaJsIbHBIE PACXO/(BI BOJBI BECEHHUX IOMOBOMUI 1 HOK/EBBIX HABOLKOB, KOTJA B Ka-
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7. OnpeneneHme pacyeTHbIX AP O0rMHECKUX XapakTepUCcTHK Mo HEOAHOP OAHLIM AaHHbLIM

JIOM TOY UMEIOT MECTO ¥ MAKCHMAJbHBINA PACcXOJl BOIBI BECEHHETO TTOJIOBOIbSI U JI0-
JKIEBBIX MAKCUMYMOB CTOKA.

BepositHOCTH esxero/iHoro npeBbiinenus B hopmyax (7.5) u (7.6) Boipaskaiorcst
B JIOJISIX €TMHUIIBL.

B Ipunoxenun A (A.10 — A.14) manbl IpUMepHl IO ONpPeleeHUI0 KPUBBIX
06€eCIeUeHHOCTH THAPOIOTHUECKHX XAPAKTEPUCTHK 1O HEOXHOPOAHBIM /IaHHBIM
HabII0IeHI .
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8. OueHKa 3HaYMMOCTMN INHENHbIX TPEH/,0B

CTaTHCTHYECKH 3HAUNMbIE JIMHEHHbIE TPEH/IBI B XO/Ie MHOTOJIETHUX KoJebaHumii
TAIPOMETEOPOTIOTHYECKUX XaPAKTEPUCTUK CBHIETENBCTBYIOT O TOM, UTO IMEET MECTO
CTaTHCTHAYECKAsd HEOJHOPOJIHOCTh BO BPEMEHH WJIH, UTO, TOXKE CaMOe, HECTAIlOHap-
HOCTh paccMaTPHUBAEMBIX TMPOJOTHUYECKUX XaPAKTEPUCTHUK, T.K. B DTOM CJIydae 3a-
KOHOMEPHO M3MeHseTCsl BO BpeMeHU cpefiHee 3HaUeHHe. B 9ToM OTHOINEHNY AaHHbIH
KpUTepHii OlleHKN OTHOPOHOCTH MPUMBIKAET K OIfeHKe OTHOPOTHOCTH CPEAHUX 3HA-
YeHUi ¢ ucnoab3oBanyeM kpurepusi CThIOfEHTa, KOTIa HCXOMHDBIH Psi HaGII0AeH i
pasbuBaeTcs Ha Be WM 6ojiee YacTell U fajee COMOCTaBIISIOTCS BBIOOPOUYHBIE CPefi-
HHe 0 KXKI0N YaCTH MCCAeTyeMOTO Psifa.

AHaJIU3 CTAIlMOHAPHOCTH M CAYYaWHOCTH KojeOGaHUil TOM0BOTO CTOKA, a TaK-
e MPOCTPaHCTBeHHOe paclpefiesieHne KOppeasauOHHbBIX (PYHKITAN TOIOBOTO CTOKA
W OCAKOB 32 Pa3JUuHble TTEPUOIBI BPEMEHH MOAPOOHO PaCCMOTPEH B MOHOTpaduu
[[TpocTpaHcTBeHHO-BpeMeHHbIE..., 1988]. B sT0i#t MoHOrpadmu Gombilioe BHUMaHUE
y/IeJIeHO BOMpOocaM OTeHKH CTallMOHAPHOCTH THAPOMETEOPOJOTHIECKHAX XapaKTepH-
CTHK U OIleHKe CTPYKTYPHI MX MHOTOJIETHUX Kosebannil. Pe3yabTaThl HCCIeTOBAHMS
TOKA3aJI1, UTO IPU 5%-0M YPOBHE 3HAUMMOCTH HOJIABJSIONIEE YHCIO PAAOB HabIII0-
MeHWH SBISAIOTCS CTAMOHAPHBIMA, UMCI0 HeCTAITMOHAPHBIX PSAIOB MPHU PasIAIHBIX
crocobax uX OMEHKH COCTABISIET 6—7%, UTO XOPOIIO COTAACYETCS C IPUHSITHIM YPOB-
HeM 3HAUMMOCTH 5%, B Pe3YJIbTaTe UEro MOKET OBITh C/leJIaH BBIBOJ O CTAI[HOHAPHO-
CTH MHOTOJIETHUX KoJTebaHuil Tofl0BOTO CTOKA peK. TOT BRIBOJL ITOJYUEH 110 TaHHBIM
Habmonenwit 3a rogoBhiM cTokoM pek CCCP/Poccuu ¢ Havama THAPOMETPHYECKUX
HaboieHu# Mo 1975 rof BKIIOUHUTENBHO 110 BCEM BOAOMEPHBIM HOCTAM C HPOTOJIKH-
TeJbHOCThIO Habaoaennii 6oee 40 jet. [1pu mogbope BoAOMEPHBIX IIOCTOB UCKII0YA-
JIUCH JIAHHBIE HAOTIOEHUH 32 TOOBBIM CTOKOM, TI0 KOTOPBIM HMEJIO0 MECTO BIHUSHHUE
XO3SIHCTBEHHOM IeSITETHHOCTH B pyC/iaX pek u Ha Bojtocbope. [loaTomy npeacrasisier
0COOBIT MHTEPEC COMOCTABUTD MOTYYeHHBIE BEIBO/IBI O CTAIIMOHAPHOCTU MHOTOJIETHUX
KoJIe6aHuiT TOTOBOTO CTOKA C HAauaia HabMIOMEHUH /10 CepeIMHbBI CEMUIECSITHIX TOI0B
C OTIEHKOH CTaIMOHAPHOCTH OCHOBHBIX METEOPOIOTHUECKUX (DaKTOPOB 3a TOT e Me-
PHOI, BKJIIOYAsT B OCHOBHOM aHAMU3 CTATUCTHUECKOW 3HAUMMOCTH TPEH/IOB CPeTHENR
To/I0BOM TeMIepaTyphl Bozayxa 1o tepputopun CCCP/Poccun, 4To u npeAnpuHsITO
B HACTOSIIEM Pasfiere.

B rexnuueckoil IuTeparype mo ruIpOMeTeOPOTIOTHH B X0/Ie MHOTOTETHHX KoJ1eba-
HUH Pa3JInyHBIX THAPOMETEOPOTIOTHUECKUX XapaKTEPUCTHK, PACCUMTAHHBIX TI0 OTpa-
HIWIEHHOMY 00heMY UCXOIHOM MH(MOPMATNHU, PACCUHTIBAIOTCS INHENHbIE U TaXKe He-
nuneiinsie Tpenspl. [Bunnukor K4, 1986, Tlonak. .., 1979, Py6unmreiin E.C,,
1979] c omeHKOI UX CTATUCTUYECKON 3HAUMMOCTH. BMecTe ¢ TeM B HEKOTOPBIX IPYTUX
paboTax MHOT/IA TNHEHHbIE TPEH/IBI OTIPEIEISIUCD MO TaHHBIM Habmonenui 3a 10 et
1 ake MeHbIne 6e3 OIeHKH UX CTAaTHCTUUECKON 3HAUMMOCTH. B oueHb WHTepecHOH 1
nosesnoii pabore [ Bunnukos K.5., 1986 otmeuaercs, 4to «...0leHKa TPEHIOB — MPO-
1elypa JUarHOCTHYeCKasl, B Pe3y/IbTaThl OIleHUBAHHs JHHEHHBIX, MTapaboJndecKuX,
rapMOHUYECKUX 1 JIOOBIX IPYTUX TPEHIOB HE MOTYT CIYKUTH OCHOBOI /I7IsT TPOTHO3A
HPEICTOSITAX U3MEHEHU I KAUMaTa oCpe/ICTBOM MX (DOPMaTbHON 59KCTPATIOISAIIUIS.
[Ipu pemmennn mMooOHBIX 3aau 0COO0Ee MECTO 3aHUMAET OI[eHKA 3HAUNMOCTH, OIEH-
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8. OueHka 3Ha4YMMOCTU TIMHENHBIX TREHAOB

Ka Ha/leXKHOCTH U TOYHOCTH MOJTYYEHHBIX PE3Y/IbTaTOB pacyeTa. B IpUHIUINAIbHOM
II7IaHe 5Ta 337124 JIETKO PeTaeTcs MpH olleHKe 3HAUMMOCTH TMHENHBIX ypaBHEHHH pe-
TPeCcCUM paccMaTpUBaeMoil THAPOMETeOPOIOTHYECKOH XapaKTePUCTUKH BO BpeMeHH,
KOIZIa oIleHUBaeTcs Koo GHUIHUEHT perpeccu Wi KoahOHUIHEHT KOpPeIsui pac-
CMaTPUBAEMO#T 3aBUCHMOCTH 110 OTHOIIEHHIO K €r0 CpeiHeil KBAIpaTHIecKoil ommb-
K€ WJIH [0 OTHOIIEHHUIO K YABOEHHON cpelHeil KBaapaTHieckoll omubke mpu 5%-oM
ypoBHe 3HaunMocTH. HauGosbIyo TPYAHOCTh MPH OIMEHKEe CAYYARHBIX ITOTPEITHO-
cTell pacyera KoahdHIMEHTA PErPecCHH WK KOPPEJSANUH BbI3bIBaeT yyeT Koahdu-
I[eHTa aBTOKOPPE/ISNH. JTa 3aj1aua pellieHa ¢ HCII0Ab30BaHIeM MeTo/a CTaTUCTHYe-
ckux ucnsitanuii [ Poxxnectsenckuit A.B., 1977]. Eciu B peayaprate mogoGHOro poja
pacueToB OKaXeTCsI, UYTO TPEH/ 3HAUNMO (TIPU OIpe/leIeHHOM YPOBHE 3HAUMMOCTH)
OTJIMYAETCS OT HYJd, TO U3 3TOTO CAeAyeT BRIBOJ O HECTAIMOHAPHOCTH MHOTOJIETHUX
KoJIEOaHUH THAIPOMETEOPOTIOTHYECKON XapaAKTEPUCTUKH, HIIH, YTO TO XK€ CAMOE, O He-
OTHOPOZHOCTH PAacCMaTPUBAEMOTO I'HIPOMETEOPOTIOTHYECKOTO SIBIEHHS BO BPEMEHH.
[Tpencrasisier ocoGblil WHTEpPeC COMOCTABUTh 3HAYUMOCTH OIEHKH CTAMOHAPHO-
CTH TOZOBOTO CTOKA, BHIMOAHEHHON B paboTe [[IpocTpaHcTBeHHO-BpeMeHHbIe, 1988]
C OT[EeHKOH CTAaMOHAPHOCTH HJTH, YTO TOXKE CaMoe, C OLIeHKOH CTaTUCTUYECKO} 3HaUH-
MOCTH JTHHEHHBIX TPEH/IOB MHOTOJIETHHX KOJebGaHuil cpeqHell TOT0BON TeMIepaTyphl
Bosayxa no teppuropun CCCP/Poccuu 3a mepnof oT Hauana HabIIogeHni 10 cepe-
JTUHBI CEMUIECATHIX TO/IOB IIPOIILIOTO BeKa.

[TosToMy paccMOTpUM JIHIIb HECKOJbKO IPUMEpPOB TPEHJOB CTaTHCTHYe-
CKM 3HAQUUMO M He 3HauMMo oTmdaiontuxcst oT HyJs. (IlpunoskeHue A, mpumepst
A.16.1-A.16.3). B aTuX mpuMepax pacCMOTPEHBI TPEH/IbI TI06ATbHOM TeMIIEpaTyph
BO3/yXa CEBEPHOTO MOJYIITAPHS H 110 MIHPOTHBIM 30HAM, BKJII0Uast TEPPHTOPHIO OBIB-
mero CCCP. Tpena cpexueii raobaibHoit TeMmepaTyphl Bosayxa CeBepHOro Iojy-
nrapust 3a 100 et Bospoc Ha 0,5 rpaxyca Ilenbcust, WM TPeH/ MOBBIIEHHST YPOBHS
MupoBoro okeana Ha 1,3 MM B rof. B Texundeckoii Tuteparype IpakTHIecKHd He TIPH-
BOJIUTCSI CBEIEHUH 10 KOPPEKTHOH OIleHKe CTaTUCTHUECKOH 3HAYMMOCTH OTMeYeH-
HBIX TPEH/IOB, XOTS MPHUBOJATCS /Ia/leKO MyIHe BBIBOABI 110 IIPAaKTUYECKOMY yUeTy
1 9KCTPANOJISIIAN MOMYYEHHBIX TPEHIOB Ha Oy/ylilee BPeMsi, HEPEIKO HCUNCISIEMOe
JlecsITKaMH ¥ JIaske COTHSIMU JIeT BIlepel.

ITa 3a7jaua JeTKo peliaeTcs MpH olleHKe 3HAUMMOCTH JUHEHHBIX ypaBHEHUN
perpeccuu paccMaTpuBaeMoOl T'MAPOJOIMYeCKOd XapaKTeDUCTHUKH BO BPEMeHH
(Y=£(t)), tne t — Bpemst. ONeHKH 3HAYMMOCTH TPEH/IA CBOTUTCS K ON[eHKe 3HAUNMO-
cty Koaddunmenta koppesasuun R. IIpu sTom onenuBaercst koaddunuenT koppe-
JSMAA R 9TOMN 3aBUCHMOCTH 110 OTHOIIEHHTO K CIy4aiiHOM cpe/iHell KBa/[paTniecKoi
omubke Gp, T.e (R/6 ,=8). [Ipu 5%-oM ypoBHe 3HAYUMOCTH U IpH 95-% /0BepH-
TeJbHOU TpaHule B=2.
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9. OueHkKa NnpoCTPaHCTBEHHO-BPEMEHHOM
CTPYKTYpbl KOnedaHuit ruapoMeTeopoNoruyeckux
XapaKTepucTuk

9.1. OueHka 04HOPOAHOCTU NPOCTPAHCTBEHHO-BPEMEHHbBIX
KOPPEeNsiLMOHHbIX QYHKLMA TMAPOMETEOPONOrMYECKUX XapaKTePMCTUK

ITpocTpaHcTBEHHO-BpeMeHHbIe KOPPeSITHOHHbIe (hYHKIUH PEYHOTO CTOKa, OT-
PaKAIOIINE TPOCTPAHCTBEHHYIO CTPYKTYPY KoJieGaHuil peuHoro CTOKa, [MpeCTaBIs-
10T coboii 3aBUCHMOCTD TTAPHBIX KO3 HUIUEHTOB KOPPETSIIIHT OT PACCTOSTHHS MEXKLY
[EHTPaMU TSKECTH BopocOopoB. HTepec K pacuery W aHATH3Y IPOCTPAHCTBEHHON
CTPYKTYPHI Pa3MUIHBIX XapaKTePUCTUK PEYHOTO CTOKA T METEOPOJIOTHUECKUX (haKTo-
POB CTOKA ITOCTOSTHHO BO3PACTAET B CBSI3M C pellleHHeM TaKoTO BaKHOTO BOIIPOCa, Kak
IPOCTPAHCTBEHHAST HHTEPIIOJISIUS THAPOIOTHYECKNX XapaKTEPUCTUK U IIApaMeTPOoB
pacueTHBIX cXeM U hopMYyJI IPU OTIPeZIeTIEHNH TH/POJOTHUECKUX XapaKTePUCTHK IPU
OTCYTCTBHUY JaHHBIX HabTio/IeHu T B pacueTHOM cTBope. KpoMe Toro, mpocTpaHcTBeH-
HbIe KOPPETSIUOHHbIE (DYHKIIUH HCIOIb3YIOTCSI IIPH BEIOOPE MYHKTOB-aHAIOTOB /LIS
BOCCTAHOBJIEHMS JIAHHBIX HAOMIOMEHNI 3a MPOIILThIe TO/BI, B TIEPHO/ MPOMyCcKa TH-
JPOJIOTHYECKUX HAGMIONEHUH 1, 4TO OCOGEHHO BaKHO, 3a Gojiee TO3IHHUE TOMbI /IS
3aKPBITHIX, WX 3aKOHCEPBUPOBAHHBIX THIPOJOTHYECKUX TOCTOB. lIpocTpaHcTBeH-
HBIE KOppEISIIUOHHbIe (GYHKITUT UCTTONb3YIOTCS TakXKe TIPH pallioHATH3AIUI THPO-
JIOTHYECKON CEeTH W TIPY PeIlleHNH MHOTHX JIPYTUX 3aay aHAIN3a IH/POJOTHYECKON
“HbOpMAIH BO BPEMEHHW W MPOCTPAHCTBe, BKIIOYAsT OlEHKY KayecTBa HMCXOIHBIX
TaHHBIX THAPOMETPHUECKUX HAOMIOMEHUH, BRIOUAs] aHATH3 CHHXPOHHOCTH M acHH-
XPOHHOCTH MHOTOJIETHUX KOJTeOaHUiT pEYHOTO CTOKA U eT0 (GaKTOPOB.

Ocoboe 3HaUYenne TIPY PEIeHnI OTMEUEHHBIX U PYTUX 3324 THAPOTOTHH UMEET
OIIEHKA CTATHCTHYECKOH OTHOPOTHOCTH SMITUPHUYECKUX TIPOCTPAHCTBEHHO-BPEMEHHBIX
KOPPETSITMOHHBIX (DYHKITHI, KOTOpasi, He PeIKO, BRICTYTIAET B KaUeCTBe KPUTEPH CTa-
THCTHUECKOH W THAPONOTO-TeHeTHUECKOH OHOPOMHOCTH PacCMaTpUBaeMOi THIPOJIO-
THYeCKOl XapaKTepHCTHKH PETHOTO CTOKA Ha HCCIelyeMOi TEPPUTOPHH.

Ha pucynke 9.1 mpezcraBieHa IPOCTPAaHCTBEHHO-BpPEMEHHasl KOPPesIIHOHHAs
dbyHKIHS TOMOBOrO cTOKA pek Tepputopuu OpiBirero CoBerckoro Coiosa, MOCTPOEH-
Has 10 TAHHBIM BCEX THAPOMETHYECKUX HAOMIO/IeHIH 32 TOMOBBIM CTOKOM MPOOJIKH-
TeJTbHOCThIO HabmogeHuin Gosee 50 ser. [TepBbiil BOmpoc, KOTOPHIA BO3HUKAET MPH
PACCMOTPEHHH /IAHHOTO PUCYHKA, 3aKJII0YA€TCSI B BBISICHEHUH NIPUYHH PACCEUBAHMUS
K05 GUIMEHTOB TAPHON KOPPEIISIIUY OTHOCHTENIHLHO OCPEIHEHHO, B 06IeM ciydae
He JInHelHoH, 3aBucumoctu R=£(L).

BrepBrie mpocTpaHCTBeHHAsI KOPpeISIIHOHHAS (GYHKIUSI TOLOBOTO CTOKA, IPe/i-
crapystiomas coboil KoadhGUIHEHTE TapHOil KOPPETSIIUA MEXAY CTOKOM peK B
3aBHCHMOCTH OT PACCTOSIHHISI MEXKAY IEHTPaMH TSKECTH BOTOCOODOB, MONyYeHa
H.B. ComosriM [ ComoB H.B., 1963]. B aToii paGoTe ucob30BaHbl TaHHBIE O TOMOBOM
CTOKe KPYIHBIX U cpeHuX pek Coerckoro Coio3a, pacioIoXKeHHBIX IPYT OT ipyra Ha
paccrostiuu 1o 9000 kM. [Toxyuennsie COMOBBIM /laHHbIE TO3BOJNUIN MY OIEHHUTH
CHHXPOHHOCTH M ACHHXPOHHOCTH CTOKA KPYIHBIX PEK, UTO YYUTHIBATOCH IIPU paspa-
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9. OLeHKka POCTPaHCTBEHHO-BPEMEHHOU CTRYKTYPb! KOeOaHM MIpOMETEOPOIONMYECKIX XapakTepuCTyK

6oTKe cxeMbl erHoM sHeprerrnueckoit cucteMbl CCCP, 03BoJIAIONIel OCYIECTBAATD
PeryIupoBaHue 31eKTPOdHEPTHH 110 IIPOBOIAM.

Brnocaencrsuu I'.I1. Kanunuusiv [ Kanunun II1, 1968] mosydyena mpocTpaHcTBeH-
HasT KOpPeISIUOHHasT (PYHKITHS TOMOBOTO CTOKA KPYITHBIX U CPETHUX PeK C MpHBJIede-
HYEM OO HUTENBHEIX TAHHBIX O CTOKE 3apYOEKHBIX M HEKOTOPHIX HATITHX PEK.

ITo JaHHBIM 5THX paboT YCTAaHOBJIEHO, YTO KO3((DUIIMEHTH ITapHOI KOPPEISIIIH C
YBeTHUEHNEM PACCTOSTHUS L MEXKTY IIEHTpaMHu TSIKECTH BogochopoB yosiBatoT. B qua-
nazoHe paccrostiuil 0—2500 kM mpeobramaeT MOTOKUTENbHAS KOPPETSIUS MEKIY
CTOKOM PaccCMaTPHUBAeMbIX peK; IPH AAThHEHIITeM YBeTUUEHIHT PACCTOSTHUST — B CPEI-
HeM ¢1ab0 oTpUIaTeNbHast Koppessius, kotopas mpu L =9000 kv 61uska K HyIo.

ITo maunbiM pabotst [ [IpocTpancTBenHO-BpeMeHHble, 1988] HCIoab30BaHbI HPaK-
THYECKH Bce HabmomeHust 3a TomoBbiM cTokoM pek CCCP u BBIBOZIBI 9TOR paGoThI
MOATBEPKIAIOT CICMAHHBIE paHee BRIBOBI IO MEHBINEMY 06hEeMY UCIONb3YEeMOM MH-
dopmarun. 11pu 5ToM MOXKHO JHUIIb OTMETHUTD, UTO, HAUKWHAS OT paccTossHust 2500 kM
1 GoJiee TPOCTPAHCTBEHHAS CBSI3aHHOCTD Tof0Boro ctoka pek CCCP e ciraGo otpu-
nareibHad, a npaktudeckd Hynesad (Puc. 9.1). [losToMy BBIBOL O MPOCTPAaHCTBEH-
HOW aCHHXPOHHOCTH KOJeOaHUi PEYHOTO CTOKA Ha GOJIBIINX PACCTOSHHSX TpeOyeT
MaJbHEHTIINX YTOUHEHHUH IO MEpe YBEMUUEHHUST MTPOMO/KUTENbHOCTH HabIIOEH U 3a
TOJIOBBIM CTOKOM peK. bouibinie Toro, Ha puc. 9.1 HaHeceHBl ocpemHeHHbIe 3HAUEHHST
K09(hPHUTINEHTOB KOPPEJISIUY U PACCTOSTHUM 10 TPAIAIUSIM PacCTOsTHUI uepes3 50 kM,
Ha BCEM TIPOTSKEHUM pacCTosIHU# BIIOTH Ko 9000 kM. OcpenHeHHoe 3HaUEHHE TIPO-
CTPaHCTBEHHOM KOPPETSIUOHHON GYHKIIUM TOI0BOTO CTOKA JIJISI TEPPUTOPUH OBIB-
mero CCCP mpoBesieHO TIPSIMO 1O 9TUM TOUKAM.

3aMeTHM, UTO SMIUPUYECKHE 3aBUCHMOCTH #=f(L) OOBMHO MOMYYAIOTCS HPH
OCpEIHEHHH O TPATAIHSIM PACCTOSTHHI GOJBITOTO KOMMYECTBA HAPHBIX Koo e -
TOB KOPPESNHH, YTO, CTPOTO TOBOPSI, CIIPABE/IABO /7151 OMHOPOIHOM IPOCTPaHCTBEHHO-
BpeMeHHOH KOPPeNINUOHHON (BYHKINH, KOT/IA OTKIOHEHNS TTAPHBIX KodGhhUIIHEHTOB
KOPPEJISIIUK OT OCPEeTHEHHOM 3aBUCHMOCTH #=f(L) 0OBSICHSIOTCS CIydaiiHBIMK (hIYK-

} ]
7000 ¢ kg

L] 1
0 4000 2000 3000 4000 5000 6000

Puc. 9.1. TIpocTpaHCTBEHHAA KoppenauMoHHas GYHKLWS rOA0BOro CToka pek
Tepputopum BbiBero Cosetckoro Cotoza
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9. 1. OLeHka 0AHOPOAHOCTY MPOCTPEHCTBEHHO-BPEMEHHBIX KOPPEALMOHHBEIX QYHKLMI. .

TYaIusiIMA BRIGOPOUHBIX K03 duimeHToB Koppessnuu. B ciydae ke HeOZHOPOTHOCTH
dynknun (L) ocpesiHenye ee MOXKET MPUBECTH K MCKKEHUIO IPUPOTHON MCTHHHON
zapucuMoctu r=f(L). OueHka OTHOPOTHOCTH HPOCTPAHCTBEHHOW KOPPEJSIIMOHHOM
hyHKIIH 0cOGEHHO BaXKHa, €CITH IPELYCMATPUBAETCS UCIIONB30BaTh #=/(L) mpu 1ans-
HeWNIUX CTAaTUCTUUECKHX pacyeTax, HallpuMep, Py OlleHKe TOUHOCTH IPOCTPaHCTBEH-
HOH MHTEPIOJISIAY U PAllMOHIN3AIUY THAPOTIOTHYECKOH CETH.

[lepBoe uccmemoBaHue, TIe OCyUIeCTBIEHA OIleHKA CTaTUCTHYECKOH OHOpOZ-
HOCTH IIPOCTPAHCTBEHHOH KOPPeNsANMOHHOM (PyHKIMU Ha IIpAMepe TOJ0BOTO CTOKA
11 cTBOpOB HabJIOEHHH, PACIIONOKEHHBIX B BepxHeil yactu Gacceiina [lona, mpes-
npunsato I. A. AnekceeBniM [AsnexceeB [.A., 1971]. B mociexctsuu B psiie cTa-
teit [Jlo6anosa A.T'., Poxaecrsenckuit A.B., 1973] u B xanutanbHolt MoHorpadhun
[IIpocTpancTBenHO-BpeMenHble, 1988] mpuBomATCA pe3yabTaThl MHOTOUHCIEHHBIX
pacueToB MPOCTPAaHCTBEHHO-BPEMEHHBIX KOPPENSIIMOHHBIX GYHKIUHU ¢ OIleHKON HX
CTAaTHCTUYECKOI O/THOPOHOCTH T'O/IOBOI'O CTOKA U JIPYTUX TU/[POJOTUYECKUX XapaK-
TEPUCTHK JIJIS1 PA3IMYHBIX pernoHoB Tepputopuu 6eisurero CCCP,

B nannom pasziesie omeHKe 0IHOPOTHOCTH TTPOCTPAHCTBEHHBIX KOPPESIIIMOHHBIX
dyuknuit yrensercst ocoboe BHuManue, [IpuBesieM KpaTKoe ONMMCAHIE MaTeMaTHyie-
CKOW OCHOBBI TIPMIMEHSIEMBIX METO/IOB.

AJNITOPHUTM BBIYUCAUTETBHBIX TTPOTPAMM TIPeyCMaTPUBaeT PacueThl 10 CIeyIo-
MM U3BECTHBIM (POpMYyIaM:

cpemHee apupMeTHIECKOe 3HAUEHHE 110 KOKIOMY DALY HAbIIOMeH I

xX.
X.=§_", ©.1)

7
n;

Taen; — 06beM THGOPMAIIMH, COOTBETCTBYIONTHUH j-MY IIYHKTY HaOMIOIeHUH;
cpefHee KBa/[paTHYeCKOe OTKIOHEeHNe 1 Koo DUITIEHT BapHAIUH 110 BCEM PsIIaM
HabIoe NI

9.2)
o.
C. == (9.3)
] )g
k09 HUIHEHTHI TApHOIT KOPPEJISIAH 33 COBMECTHBIH MepHOJ HAb IO IeHH
oy — _
(X - X)(X; - X))
, o ©.4)

* 0,0;m
TJie My,; — YUCJIO COBMECTHBIX JIeT HAOIIOIEHHIT MeX/Ly j 1 k TTYHKTaMH.

4 OCHOBaHMH MPOU3BEAEHHBIX PACUETOB 110 3TUM (bOpMyJIaM MOJKHO IIOCTPOUTH
3aBUCHUMOCTHU MMapHBIX KOS(b(bI/IHI/IeHTOB KOppeJIAlluu OT paCCTOSAHUA MEXIAY LEHTpaA-
MU TAXECTH BOZ[OC6OPOB JIA XapaKTEPUCTUK PEYHOIO CTOKA U OT PACCTOAHUA MEXK/Y
IYHKTaMH HaGJofeHnii A1 paKTOPOB PEYHOTO CTOKA, BKJIIOUAsl OCAAKH. DMIHPH-
YECKHUE TOYKH B II0JI€ KOOPpAWHAT ¥ 1 L 061)]1{}‘10 pacnoJjiararoTcs 10BOJIBHO I.LII/IpOKOfI
ITOJIOCOU.
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9. OLieHka MpoCTPaHCTBEHHO-BPEMEHHOM CTRYKTYDb! KonebaHii iapoMeTeoposI0rM4eckix XapakTepucTik

Pacceusanne koacdpuiinenToB napHoit KOppessiuu B oJjie KoopAuHart # i L 06b-
SICHSIETCS] CIyYaiHBIMU QUIYKTYaUsIMU TTAPHBIX K03 DHUIIMEHTOB KOPPETISIIIT, 00y-
CJIOBJIEHHBIMY OTPAHAYEHHOCTHIO IPUHSITHIX B PacUeT BEIOOPOK.

TouHocTh pacyera mMapHOro KOd(M(OUIMEHTA KOPPEJSIIIUU TIPH MOCTOSTHHOM HC-
TUHHOM K03 UIleHTe KOPPesIiAn VIS TaHHO# Tpajiaruu AL paccrosiHuit yBenu-
YHMBAETCS C YBENINUEHUEM UHCTa COBMECTHBIX JIeT HabMI0/[eH i, IPUHATHIX B pacueT
NapHOTO Koa(hdUIMeHTa KOPPeAHH.

[l naBesieHwst TMHAN CBsi3u 7=/ (L} pacCUMTHIBAINCH CPEIHKE B3BEIIEHHbBIE 110
YHCJIY COBMECTHBIX JIET HABMIOMEHUI 3HAUEHNST IAPHBIX KO(hODHUIUEHTOB KOPPes-
I[UH IO TpafanusiM pacctosiuuii (AL = 50 km) mo dhopmyJie

F g (9.5)

T/le 1 — YHUCJI0 TOUeK B TpajIal[iu.

Jlunwu perpeccun #=f(L) B moJie SMTUPUYECKUX TOUEK HABOAUIUCH IO TOYKAM
cpe/lHeB3BellleHHBIX 3HaueHUH K03 DUTINEHTOB KOPPEJSIIIUU U COOTBETCTBYOIHX
cpe/lHUX apudMeTHUeCKUX 3HaUeHUH paccTOsTHUN s Kaxaoil rpaganuu. [lomy-
YeHHble JUHWHM TPUHUMAINCH 32 UCTUHHBIE 3aBUcHMOCTH r=f(L), oTBevaomiue
IpUpPOJe NPOCTPAHCTBEHHOM KOPPEISIMOHHON CBI3aHHOCTH PacCMaTpUBAEMOTO
9JIeMeHTa TUIPOJOTHYEeCKOro peskuMa, OTKIOHEHUST DMITHPAYECKUX TOUEK OT 3TOH
3aBUCHMOCTH MPEANONATATHACH OOYCAOBIEHHBIMU CAYYalHBIMU (IYKTYalHUIMU
BEIOOPOUHBIX TAHHBIX. ITO MPEATONOKEHHE, HIH, YTO TO JKe CaMoe, HYIb-THIIOTEe3a
TpH OINEeHKE CTAaTHCTHYECKON OXHOPOAHOCTH TPOCTPAHCTBEHHOM KOPPEJSITUOH-
HOW yHKIUH, TpedyeT CTATUCTHUECKON MPOBEPKH, KOTOPasi OCYIIECTBIISIACH C
ucnoab3oBanueM npeobpazoBanus Ouinepa. [IpeobpazoBaHue faeT XOPOIIHE pe-
3yJIbTATH faXke IPU HeOOTIBIIOM YKMCIE COBMECTHEIX JIeT HAGIIOMeHUI 1 BHICOKUX
3HAUEHUSIX 7.

VkazanHoe mpeobpasoBaHie UMeET BUT

golpltr v (9.6)
2 1-r 2n-1)

Bb]60p0‘{HbIe 3HaY€HUs 2 paCIpeEAEJIEHbI 110 HOPMAJTbHOMY 3aKOHY C L[I/ICHepCI/Ieﬁ

P 9.7)
n-3
IJle 7 — YHCTIO COBMECTHBIX JIET HaOII0/IeH i, IPUHSITHIX B pacdeT MapHoro kKoahdu-
IHeHTa KOPPeJIsIU.

Hanee pacCYUTHIBAIUCH 3HAUEHWs z£0,, 2£20,, 2+3G, U COOTBETCTBYIOIIUE MM
BEpXHUe U HIZKHYE JIOBEPUTENbHbBIE TPAHUIIBI /IS KAXKAOTO (haKTHUeCKOro Koahdu-
I[HEHTa KOPPEJISIiH 7, B KauecTBe HCTHHHOTO Koa(bullienTa KOPPEIANUn 7, PH-
HUMAJIOCh ero 3HaYeHHe, CHAToe ¢ ocpexHenHol ¢ynknuu r=f(L). ComocTassis uc-
TUHHbBIE U (hakTUUecKkre 3HaueHUs1 Koo PUIMEHTOB KOPPEJISIIINY 1, 3HasI BEpXHHUe U
HIDKHYE I0BEpHUTEIbHbIe TPAHUII I (pakTHuecKuX KodhdUITMEHTOB KOPPeIUH,
buKcHpyeTcsl KOTHYECTBO TOYEK, MOMABIIMX B MHTepBanhl +c, +26, +30, Yucio
MOMAAHUT HSMIIUPUYECKIX KOd(DDUINEHTOB KOPPEJSIIIUN B KAKAYIO U3 YKA3aHHBIX
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9.1. OueHka oaHOPOAHOCTY POCTPAaHCTBEHHO-BPEMEHHEIX KOPPENFLMOHHEIX QYHKUM. .

obJ1acTeil, BEIpaXkeHHOE B MPOIEHTaX OT OBIIEro YhCIa CIYYaeB, COMOCTABISIIOCH C
TEOPETUUECKUMHE BEPOSITHOCTSIMU JIJIST HOPMATHHOTO 3aKOHA paclipesie/IeHH.

Ecnn sMumpuyeckye W TeOpeTUUEeCKHe BEPOSITHOCTH OKa3bIBAIOTCS OIHU3KHUMH,
TPOCTPAHCTBEHHAST KOPPEIATHOHHAS (QYHKITHS IPU3HAETCSI OTHOPOIHON, WIH, TOU-
Hee, NCXOTHAsI HyJeBasl TUIIOTe3a He ONpoBepraeTcs. B MpoTUBHOM ciyyae, Koraa
UMeeT MeCTO CYIeCTBEHHOe PacXOXKAeHHe MeX/Ty SMIMPUYECKUMHU U TeopeThye-
CKUMH BEpOSITHOCTSIMH, HYJIEBasI TUIIOTE3a OTIPOBEPTaeTcsl U MPHU3HAETCST aThTEPHA-
THUBHASI THIIOTE3a — TUIOTe3a HEOTHOPOAHOCTH HMIUPHUYECKON MPOCTPAHCTBEHHOM
KOppesIuoHHOI hyHKIuN. B TakoM cirydae MCXOIHOE ToJie pacCMaTPUBAEMOTO dJ1e-
MeHTa JOJKHO OBITH pas3eneHo Ha Goiee METKHE OTHOPOIHBIE PAOHbI, /ST KasK/IOTO
U3 KOTOPBIX HEOOXOJMMO BHOBb MOCTPOUTH IPOCTPAHCTBEHHYIO KOPPEJISIIUOHHYIO
(hYHKITHIO ¥ BHOBB OTIEHUTH €€ Ha OTHOPOAHOCTD.

[ToMHMO 5TOTO OCHOBHOTO CIOCO0a OMEHKH OJHOPOIHOCTH MPOCTPAHCTBEHHBIX
KOPPEJISINMOHHBIX (PYHKIMI MOTYT HCIIOJB30BaThCs M Apyrue Gojiee MPOCThie, HO
uHoraa MeHee addekTHBHEIe NpHeMbl. K UX UHMCIy OTHOCATCS KPUTEPHH COTJIAcHS
TEOPeTHUECKOH (PYHKITMH pacTipee/IeH s SMITUPUUECKUM TaHHBIM. B manHOM ciaydae
YCTaHABIHUBAETCSI COTJIACUE MEXKTY TEOPETHUECKOH M SMITUPIUYECKO GYHKITUSIMU pac-
IpeeneHnst BEIGOPOUHBIX K03 GUIMEHTOB KOPPEJSIIHN TSI TPAIAIUAI PACCTOSTHHYSL.
B xauecTBe sMIHpHUECKOil (PYHKINH pacipeaeeHust BROOPOUHBIX K0a(hPHIIHEHTOB
KOPPEJSIIIAT UCTIONb3YIOTCsI HapHble Koah(UIMEeHTH KOpPesIiy, IoNaBIIle B Ina-
maszoH paccrostHnit Al= 50 kM. 3a TeopeTnueckyo GYHKIAIO pacupeneeHusT TpHHHI-
MAa€eTCsT HOPMATbHBIN 3aKOH CO CPETHAM KBA/[PATHUECKAM OTKJIOHEHHEM IS BHIGO-
POYHBIX K09(hHHUIMEHTOB KOPPETIAUH:

2
P el (9.8)

xm

1

e n, = — YHCJI0 Touek B MHTepBaje AL,

st z-nipeobpazoBanust Durmepa:

P 9.9)
n_—3

p

3a MareMaTHYeCKOe OKU/IAHKEe TPUHIMATOCH CPeIHee B3BENIEHHOE TI0 YHUCIY CO-
BMECTHBIX JIeT HAOMIOMEHUH 3HaUeHNne TapHBIX Koa(hGHUIHEHTOB KOPPEISIUA (HIH
mapaMeTpa z) IS Tpajialiii paccTostHuit AL,

IMmnupuueckre GYHKIUK TapHBbIX KO3(POUIINEHTOB Koppeasnuy (M1 mapaMeT-
pa z) Ans BcexX rpajgaruii paccrosiiuii (AL = 50 kM) ¥ TeopeTHyecKie HOpMalbHbIE
(byHKIIME pacipesie/leHnsT HAHOCHUIIACh Ha KJIeTYATKy BEepOSITHOCTEH HOPMalbHOTO
3akoHa pacnpesenenust. Corjacue MoJy4eHHBIX SMIHPHYECKHX U TEOPETHUECKHX
(byHKIUE pacnpe/ieleHust yCTaHABINBAIOCH C UCTOJIb30BaHHEM KpuTepHst Kosmoro-
poBa, MOTyT HCTOAB30BATLCSA U APYTHE KPUTEPUH COTTIACHS, HAIIPHMED, X WIH (%,
obmamatotiie 6GIBINEN MOITHOCTHIO, HO TPeOyIOIIHe 6OJIbIIle BEIUNCIUTEIbHEIX Olle-
pammii. YcraHoBieHHe (hakTa coryacusi SMIOUPHIECKO W TeOpeTHIecKoi (pyHKIUA
pactpefiesieHHs /715 Tpafalliy pacCcTOSTHUN AL paBHOCHIBHO TIPU3HAHUIO OTHOPOTHO-
CTH TPOCTPAHCTBEHHOW KOPPeJSITMOHHOM dhyHKInu /711 9To# rpaganuu (AL). Ecau

—45-—



9. OueHka npoCTPaHCTBEHHO-BPEMEHHO CTRYKTYOL KoreGaHii miapOMeTeopOI0N4eCKIX XapakTeprcTik

YCTaHABJIMBAETCSI COTJIACHE HMIUPUYECKUX U AHAIUTHUECKUX pacIpeiesleHud s
Bcex (AL), To, caefoBarenbHo, ¥ = f(L) oflHOpO/IHA BO BCEM /IMana30He PACCTOSTHUM.

Kpome Toro, onieHKy 0THOPOHOCTH IPOCTPAHCTBEHHBIX KOPPEISIIUOHHBIX QYHK-
Wi 10 TPajlallisIM PACCTOSHUI MOKHO OCYIIeCTBHTD C MCIOMb30BaHueM F2 — pac-
npezenennss Duriepa A7 ONEHKH OTHOPOIHOCTH SMIIHPUUECKUX M TEOPETHUECKHX
muctiepcuit. [Ipu sToM ycTaHaBIUBAIaCh OHOPOAHOCTh SMIHUPUUYECKON AUCIIEPCHH
TTapHBIX KO3(DDUITHMEHTOB KOPPEJISINN, BRIUUCIEHHBIX 0 00bIIHOM hopMyJTe

n n
_;(ri_r;p)z Z(Zi_z)

n n

2
o=t ymbo 6=

r

1 TEOPETUYECKOH MCIIEPCHH, OTIpezienisieMoii 1o Berpaskennio (9.8) mwau (9.7).
B Ilpunoskenuun A (A.17-A.19) npuBOIATCS MPUMEPHI OIEHKH CTATHCTHUECKOH
OHOPOAHOCTH TIPOCTPAHCTBEHHBIX KOPPEISINOHHBIX (DYHKITUH.

9.2. Cratuctnyeckas oLeHKa O4HOPOAHOCTH Nnonei
rMAPOJIOrMYECKUX XapaKTepUCTUK

B Hacrosiiee Bpemsi olleHKa OJHOPOAHOCTH TOJIEH THUAPOJOTHYECKUX XapaK-
TEPUCTHK, KaK MPABUJIO, BCE ellle OCYUIECTBJSIETCS HA OCHOBE TOJBKO (HHU3MKO-
reorpauueckoro aHajausa MCCJAeIyeMON TepPUTOPUU M aHAJIU3a METeOpOJIOTHYe-
cKkux (aKTOPOB peuHoro cToKa. [Ipm aHaTM3e 3aKOHOMEPHOCTeH TepPUTOPHATFHOTO
M3MEHEHUsI PEYHOTO CTOKA YUHUTHIBAIOTCS] KIUMATHUECKHE YCIOBUS M OCOOEHHOCTH
CTPOEHUST TOICTUIAloNIEeN ToBepXHOCTH. O/THAKO, OTMeuast KOMILJIEKCHBIA XapakTep
HCCEMOBAHN, OTHOCSIITUIICS K BOTIPOCAM OIEHKH TIOJIel THIPOJIOTUUECKUX XapaK-
TEPUCTUK HEOOXOMUMO CKA3aTh, UTO THAPOJOTHUECKOE PAHOHHPOBAHUE TEPPUTOPUU
IOJKHO YUMTHIBATh TaKXKe CTaTHCTHUECKWe CBOWCTBA PAacCMAaTpPUBAEMOTO 3JIeMEHTa
THAPOJOTHYECKOTO pexkuMa, OTMeueHHoe TIpe/ICTaBIeHNe O THAPOTIOTHIECKOM paio-
HUPOBAHWM BO3HUKIIO B CBSI3U C PEIIEHUEM Psi/ia THIPONIOTHYECKUX 3ajiad, BKIIIOUAs
PAIMOHATH3ANMIO TUAPOTIOTHYECKOH CETH, TIPOCTPAHCTBEHHYIO MHTEPIOJISIIUIO TH-
JIPOJIOTHYECKUX XAPaKTEPUCTHK, IPUBEJCHHE JAHHBIX HAOMIONEHUI K MHOTOJIETHEMY
[eproay U MHOTHE JpyTrHe. B TaHHOM cliyyae HMeeTcsl B BULY aHAINU3 BRIOOPOUHBIX
mapaMeTpOB paclpeleseHusI IO pACCMAaTPUBAEMOM TEPPUTOPHH.

TakuMm 06pazoM, HapsITy C TPAAHUITHOHHBIM paiiOHUpOBaHHEM Bce GOJIbIIE BHE-
npsieTcsl palloHMpOBaHKe, OCHOBAHHOE Ha YUeTe 3aKOHOMEPHOCTEH pacipeaeeH st o
TEPPUTOPUH BHIOOPOUHBIX TAPAMETPOB PACTIPEETICHHUS THAPOJOTHUECKUX XapaKTe-
puctrk. B aToM ciydyae BOIIPOCH CTaTHCTHUECKOH OIEHKU OHOPOTHOCTH MOJIeH BbI-
GOPOYHBIX TAPAMETPOB UMEIOT IEPBOCTENEHHOE 3HAUEHHE,

Bwmecte ¢ TeM ciemyeT OTMETHTD, UTO CYIECTBEHHBIX PA3IHUMA MEXITY TPajH-
ITUOHHBIM THAPOJOTHUECKUM PaliOHMPOBAHUEM, OCHOBAaHHOM Ha (DU3HYECKOM aHAIH-
3e MPOIECCOB PEUHOTO CTOKA M CTAaTUCTHUECKUM pailoHMpoBaHueM He uMeercss. Oba
crocoba paHoOHHPOBAHUS OTPAKAIOT OIHU U Te XKe (PU3HUecKue 3aKOHOMEPHOCTH B
pacnpe/ie/leHnd THAPOJOTHYEeCKUX XapaKTepUCTHK, Kak BO BPEMEHH, TaK M B IPO-
cTpaHcTBe. B ¢BA3M ¢ 3TUM MOXKHO JIHIIb OTMETHTH, UYTO PaliOHUPOBAHHUE IO CTATH-
CTHYECKUM TIPU3HAKAM TTO3BOJISIET OXAPAKTEPHU30BATH PACCMATPHBAEMbIE 3aKOHOMEP-
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9.2 Cramictinyeckas oLeHka OfHOPOAHOCTY N0/1ev MAPO/IONIYeCcKmX XapakTepucTK

HOCTH He TOJIBKO KaueCTBEHHO, HO ¥ KOJTMUECTBEHHO OI[eHUTh WX BHYTPH OTHOPOTHBIX
THAPOJOTHYECKUX pailoHOB. B HacTosIeM pasfesie He pefycMaTpUBAETCS paccMa-
TPUBATh BCE BOIPOCHI, CBSI3aHHBIE CO CTATUCTHYECKUM PAHOHUPOBAHHUEM MOJIEH T'H-
JPOJIOTHYECKUX XapaKTEPUCTHK, a OYAYT 3aTPOHYTHI JIAIIb T€, KOTOPHIE CBSI3AHbI C UC-
MOTH30BAHNEM KPUTEPUEB OTHOPOTHOCTH.

[To/ OMHOPOIHBIM THAPOTOTHIECKHM paioHOM GyIeM MOHMMAaTh Takoil paiioH,
BHYTPH KOTOPOTO pacCMaTPUBAEMEIH 57eMeHT THAPOJOTHIECKOTO PeXXUMa TMPHHAJ-
JIEXXWT K OTHOM ¥ TOH ke TeHepanbHOM COBOKYIHOCTH. B kaduecTBe mpuMepa MOXKHO
IPHBECTH yXke pekoMmeHtyeMble ipefnokeHus B CII 33-101-2003 [Csox, 2004], mpo-
U3BO/TUTH OCPeTHEHHE TAKUX ITapaMeTPOB PEYHOTO CTOKA, Kak K03 (hhHUIIHEHT aBTOKOP-
PEJISAINN MeK/Iy CTOKOM CMEXKHBIX JIET ¥ OTHOIIeHHe Koo dUIUeHTa aCHMMETPUH K
koo punmenty apuanun. [logobHoe ocpeaHeHre, MOKeT OBITh BBHIIIOJHEHO TOJIHKO
BHYTPH OTHOPOHOTO THIPOJIOTHUECKOTO palioHa, BKI0Uast GHU3NKO-TeorpadbudecKuit
acTIeKT OMHOPOTHOCTH M CTATHCTHUECKYIO OLeHKY OfHOpofHOCTH. Ecin kiumaTnye-
ckre dhakTopsl U GaKTOPH MOACTUIAIONIE TOBEPXHOCTH YK€ MaBHO YUMTHIBAIOTCS
TIPH THAPOJIOTHIECKOM PaHOHUPOBAHUH, TO IPU CTATUCTUUECKOHN OTIEHKE OTHOPOTHO-
CTH HEpEIKO BO3HMKAET MHOTO HEPENIEHHBIX 10 HACTOSIIIETO BpeMeHu TipobieM. [Ipu
CTaTHCTHYECKOH OIleHKEe OIHOPOHOCTH PACCMATPUBAEMOTO DJIEMEHTA THIPOJIOTHYE-
CKOTO PeXXUMa HeOOXOIMMO YUUTHIBATH HE TOMBKO BHYTPUPSIIHBIE CBsI3U (HAIPUMED,
Ko5hOUIMHUEHT KOPPETSIIUHA MEKITY CMEXKHBIMA UWIEHAMH PsI/ia) B XO/Ie MHOTOJIETHIX
KOJIeGaHHil PETHOTO CTOKA, HO M MPOCTPAHCTBEHHBIE 3aBUCHMOCTH PACCMATPHBAEMO-
TO BJIeEMeHTa THAPOTOTHYECKOTO pexknma. [locaentee o6CTOSTETBCTBO HETOCTATOUHO
paspaboTaHo 0 HACTOSIIETO BPEMEHH. BMecTe ¢ TeM MpoCTpaHCTBEHHBIE KOPPEJIsi-
IHOHHBIE CBSI3W OKAa3bIBAIOT CYLIECTBEHHOE BJUSIHME HA CTAaTUCTUUYECKHE METOIBI
OIEHKHU OJTHOPOMHOCTH BHIOGOPOUHBIX TIAPAMETPOB pachpereieHust. B sToM oTHote-
HUU MOXHO IPUBECTH METOONOTHIO TPYNIMOBOH OIleHKU MapaMeTpOB pacIpesiesie-
HUsI, KOTOpasl yXKe BOIILIA B TIOCJAeAHUM HOpMATUBHBIN MokyMeHT [ CBom, 2004]. YTo
JKe KacaeTcs yueTa BHYTPHUPSAHBIX CBA3ell, To /15 Mofiesiu pocToii nenu Mapkosa
oTa 3amava pernena B pabore [PoxmecrBenckuit A.B., 1977]. B sroii pabore mpous-
BOJIUTCST OIEHKA CAYYAHOr0 pacCenBaHUsT BHIOOPOYHBIX MApaMeTPOB W KBaHTUIEH
pacmpesesieHusi, 00yCIOBIEHHasT OTPAHIMYEHHBIM 00EMOM HCXOIHOM MH(MOPMAIHH,
TO €CTh MOKET OBITh YCTAHOBJIEHA Ta OIS CIyYalfHOTO paCCEMBAHHS, KOTOPAsT BIIOJHE
MOKeET OBITh YMEHbIeHA IPH OCPEIHEHHH BbIGOPOUHBIX TAPAMETPOB B O[HOPOIHOM
patione. Eciiv ske sMIMPHUYECKOE PACCEMBaHUE BHIOOPOYHOTO ITAPAMETPA IPEBOCXOHT
TeopeTHUUecKoe 3HaUeHMe, TO palioH cieqyeT MPU3HATh HEOJHOPOAHBEIM 11O OTHOIIe-
HUIO K TAHHOMY TlapameTpy. B aToM ciydae ciieyeT YMEHbINHTD BRIOPAHHBIN paiioH
HCCAEMOBAHUSI M BCE pACUeThl MOBTOPUTH MO OTHOIINEHHIO K HOBOMY TIPEIIOTIOKH-
TEJTBHO OIHOPOJAHOMY paioHy. [ToMHMO HEOOXOAUMOCTH yUeTa MPOCTPAHCTBEHHON
CBSI3aHHOCTHU THIPOJIOTHYECKHX XaApPAKTEPUCTHK, BO MHOTHX CIyJYasX BO3HUKAET 3a-
Jaua yueTa aCHMMETPHH THAPOJOTHUECKUX PSIIOB HAOIIOMIEHHH, UTO B COBOKYTTHOCTH
C IPOCTPAHCTBEHHOMN CBI3AHHOCTBIO TaKXKe HepeleHHast mpobieMa.

15 uckAoueHnsa BAUSHUSA a30HATbHBIX (PAaKTOPOB, AaHANIHU3Y Ha O/[HOPOTHOCTD
B IIpefieNiax Olpe/ieJIeHHBIX PAilOHOB MOTYT MOABEPTAThCS He 00SI3aTeIbHO HCXOMHBIE
BEJTUUMHBI (HAIpUMep, PacXolbl BOJBI), & HEKOTOpble MX QYHKIHUKU (MOAYIHN CTOKA,
TapaMeTphl pacueTHbIX (hOpMYJI U T. 11.).

J71s1 OlleHKH OTHOPOAHOCTY BBIIEIEHHOTO THAPOJOTHYECKOTO paiioHa IMeecoo-
6pas3HO UCTOTH30BATh PACCMOTPEHHbIE B TIPEABIAYIINAX pa3aeiaX KpUTEPUH OTHOPO/I-
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9. OLeHKa NpoCTPaHCTBEHHO-BPEMEHHOV CTRYKTYPE! KOIebaHnii riApOMETEOPO/IOMYECKIX XapakTepoTyK

HOCTH, BKJIIOYasT OIEHKH OJ[HOPO/THOCTH CPEIHUX 3HAUEHUH W CPeTHUX KBajpaThuye-
CKUWX OTKJIOHeHuil. Ecay B pesynbTare MCMOAB30BAHUS KPHUTEPHEB OIHOPOIHOCTH
OKaXeTCsT, UTO PSIIBI HAOMIOMEHHH, BXOASIINE B TOT WM HHON pailoH, HEOTHOPO/IHH,
TO M3 HTOTO CJIEAYET HEOOXOAMMOCTD PA3IENEHUsT TAKOTO PasHOPOTHOTO paiioHa Ha
6oJiee METKHE OTHOPOTHBIE,

CrenyeT mOIUepKHYTh, UTO, OIleHUBasI OMHOPOIHOCTD MOJIeH TOTO WU WHOTO dJle-
MEeHTa THAPOJOTHUECKOTO PEKUMA, HEOOXOAUMO BBISICHSITH HATHYNE WIH OTCYTCTBHE
KOPPEISIIMOHHON CBSI3N MeXKIY 3HAUEHUSIMHU 9TOTO DIIeEMEHTA B PA3ANYHBIX ITyHKTaX
Habmonennit. IIpyu HATWYNK TAKOM CBSI3KM OHA MOJIKHA OBITH TTPUHSITA BO BHUMAHHE,
[OCKOJIbKY HCIIOIb30BAHNE H3BECTHBIX KDUTEPHEB OJIHOPOAHOCTH O€3 yueTa 9Toro 06-
cTOSITE/IbCTBA (MIPU HATHYNH KOPPETSIUK) TPUBOANT K HEOOOCHOBAHHOMY BKJIIOUE-
HHIO B O/IUH PalioH ¥ HEZ0CTATOYHO OMHOPOAHBIX COBOKYIMHOCTEH, YKazaHHOe 06CTO-
SITEJIBCTBO SIBJISIETCSI CIEICTBUEM TOTO, YTO CTATUCTHUYECKHE KPUTEPU U OTHOPOTHOCTH
pa3paboTaHH [J1sT HEBABUCHMBIX MexIy coboii mepeMenHbIX. (DakTHyecKy GOMBIIHH-
CTBO XapaKTEPUCTHUK THIPOJOTHUECKOTO PesKUMa B TIpefesiaX OTHOPOIHBIX PaiioHOB
B TOM WM MHOM CTENEHH KOPPETSIIHOHHO CBSI3aHbl MEKITY COOO.

PaccMOTpUM HECKOTBKO TOAPoOHee MOHSTHE OTHOPOAHOCTH TOJST DJIEMEHTa
THIPOJOTHYECKOTO peskuMa. [lom meficTBreM 30HANMBHBIX (haKTOPOB pa3iMyHbIE Xa-
PaKTEPUCTHUKU THAPOJOTHUECKOTO PEKMMA TIPHOOPETAIOT OTpeieieHHbIe TPOCTPaH-
CTBEHHBIE 3aKOHOMepHOCTH. Hanpumep, B npefiesiax MHOTHX paiioHoB Poccun HopMa
CTOKa M3MEHSIETCST TOCTATOUHO IIIaBHO, [IpH 5TOM CJIeflyeT UMeTh B BUJLY, UTO, CTPOTO
rOBOPSI, HOpMa CTOKa OTHOPOJIHA JIUII BAOJb HEKOTOPHIX M30JINHU (KOHEUHO, B TIpe-
JleJIax TOYHOCTH BTOTO CIocoba).

Eciu pactpocTpaHuTh MOHSATHE OIHOPOHOTO MOJIST CPEAHUX 3HAUEHHH TOIOBOTO
CTOKa Ha HEKOTOPYIO ILJIOIA/h, TO MOKHO TOBOPHUTS JIUIIIb O KBAa3HOMHOPOIHOM TIOJE,
B IIpefiesiaX KOTOPOTO W3MeHEeHWsI HOPMBI CTOKAa HACTOJIBKO MAJBI, YTO OHU He MOTYT
OBITH BEISIBJIEHBI BCIEAICTBAE 3HAYNTETbHBIX CIYYalHBIX KOTeOaHuUiT 5TOTO TapaMeTpa,
BO3HHKAOINX M3-32 OTPAHMIEHHOCTH MIPUHSITHIX B pacyeT BhI6opok. B cuiy Toro, uto
GOJIBIITMHCTBO THAPOJTOTHIECKAX XapaKTEPUCTHK BCeraa B Kakoii-To Mepe hopMupy-
€TCsI 1101 JIEUCTBUEM 30HAJIBHBIX (DAKTOPOB, MOXKHO TOBOPHTS JIUIITH O KBA3HOTHOPO/I-
HOM TI0JIe PACCMATPUBAEMO# TH/IPOJOTHIECKON XapaKTEPUCTUKH.

3ajtaua BBIJIEJICHUS TPAHUIL, OKOHTYPUBAIOIIUX OJHOPOIHbIE TIOJIST THAPOTIOTHYE-
CKHX XapaKTEePUCTHK, feNaeTcst 6oiee OmpeieJIeHHOR B TOM CJIydae, KOT/a 9TH PaHu-
ITBI IOCTATOYHO YeTKO MPOCAEKABAIOTCS B IPUPOIHBIX YCIOBUSIX.

B kauecTBe mpuMepa MOXHO yKaszaTh Ha PalOHUPOBaHME IAapaMeTpPOB MUHH-
MaTbHOTO CTOKA B TIpefieiaX BBIABIEHHBIX 30H paclipocTpaHeHus kapcra, CoueTanue
aHanmu3a pu3uKo-TeorpapUIeCcKrX YCIOBUM U CTATUCTUUECKUX OIeHOK OTHOPOTHO-
CTH, OYEBH/IHO, I03BOJISIET PELIATh PACCMaTPUBAEMYIo 3a1auy Gojee yBepento. On-
Hako HauboJjiee YacTo BCTPEYAIOTCS CIyYaH, KOT/Aa TPAHUIIbI OXHOPOAHBIX THAPOJIO-
THYECKHUX PAHOHOB IPUMEHUTENBHO K TOMY HJIV HHOMY DJIEMEHTY PEXMMA SIBJISTIOTCS
BEChbMa YCITOBHBIMM M Ha OCHOBAHHUH JIMIIH OOIIETO KAUECTBEHHOTO aHaIN3a (PU3HKO-
reorpaduIecKuxX yCAOBHH YeTKO He BHISBJSIOMUMUCS. B Takux cHTyarnusax Bhiese-
HHE OJTHOPOIHBIX 30H TPHOOPETAET YCIOBHYIO CYOBEKTUBHYIO (hOpMY.

Ncnonb3oBanue cTaTUCTHYECKUX KPUTEPUEB OMHOPOTHOCTH MO3BOJISIET YCTpa-
HUTH B HEKOTOPOH Mepe HefIoCTATKU YMCTO KaueCcTBeHHOTo aHanuza. HampuMmep, npu-
MeHeHHre MeTo/1a U30JMHHHM B COBpEMEHHOH ero (popMe He UCKIII0UaeT BO3MOKHOCTH
HaBe/IeHHs] U30JIMHUHN O MOJII0 TOUEK, BKIIOUAIONIEMY MH(MOPMAIIHIO, OTPAKAIONTYIO
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9.2. Cramuctyeckas oLeHka OAHOPOAHOCTY MOIEV MAPOIOMMYecKux XapakTepucTik

He /leHCTBUTENbHBIE, IPUPO/IHbIE M3MEHEHHUsT pacCMaTpUBaeMOl BETMUMHBI, a KoJie-
GaHwus ee, BRI3BaHHbIE OO OIMMOKAME W3MEPEHUH MK PACUETOB, THOO CIyUaHHBIME
dayKTyanusMu BEIGOPOYHBIX TaHHBIX,  Yallle ¥ TO, U PYroi NPUYUHON COBMECTHO.,
[TpuBsekasa cTaTucTHYeCKHe KPUTEPUH OJHOPOAHOCTH [IJIS pellleHWs pacCMaTpUBa-
eMOH 3a/jlaud, MOXXHO IIpeJ{BADUTENbHO BBIAEIUTH KBA3UOIHOPO/HBIE 30HHI, a 3aTeM
IO TPAHHIAM MX HABECTH MU30JUHUH. DTOT NPUHIUIHAILHO Hanbosee IPABIIbHBIH
MyTh, K COXKAIEHUIO, ellle Masio paspabotan. OmpeneneHHoe METOIHYECKOE 3aTPYIHE-
HHE, B YaCTHOCTH, MOXKET BOBHUKHYTh TIPH HEGOIBITIOM 06heMe HH(POPMAIINH BCIE/-
CTBHE TOTO, YTO TPAHUIIBI, Pa3esioliie OHOPOIHBIE 30HBI, 3aBUCAT OT TOTO, KAKYIO
BBHIOOPKY MPHUHSATH 32 MEPBYIO, ¢ KOTOPOil OYAYT COMOCTABIATHCA HA OJHOPOIHOCTD
Bce Ipyrue Boibopku. [Ipu 3amene mepBoil BRIOOPKY TPAHUIIBL, PA3esOUIue OIHO-
POZAHBIE 30HBI, MOTYT M3MEHSATLCS, YTO BHOCUT HEKOTOPHIH dJIeMeHT YCIOBHOCTH B
paccMaTpHBaeMYIO CXeMy.

[TpakTHueckoe NpUMeHeHHE HaMEUEeHHOTO MYTH WCCIEIOBAHUS OXHOPOTHOCTH
HEKOTOPBIX XapaKTepUCTUK peyHoro cToka Bumoanun B.@. Kpiokos [ Kpiokos B.D.,
1973]. 3ta pabota GbLIa BHIIOJHEHA C METhIO BHISICHEHHST BO3MOXKHOCTH 00beHHe-
HUA B OJHY CTaTUCTHYECKYIO COBOKYNHOCTb ITapaMeTPOB MAaKCHMATbHBIX PACXO/IOB
BO/Ibl, OTHOCSIIIMXCS K Pa3TMYHBIM TH/IPOMETPUYECKUM cTBOpaM. OKas3aioch, YTo BO3-
MOXHOCTH TaKOTO 0Ohe/[HHEHNST BEChbMa OTPAHUYEHBI, TAK KAaK Pa3Mephl BhIIEIeHHbIX
OHOPO/JHBIX 30H HEBEJNWKH U K TOMY K€, BUAUMO, NpeyBeJuY€eHbl, TOCKOAbKY IIPH
OlleHKe OJTHOPOJHOCTH He YUUTHIBATACH KOPPEISIMOHHAS 3aBUCHMOCTb MEXKIY pac-
CMaTPHBAEMbBIMH TTapaMeTpaMHy CTOKA B PA3TMYHBIX TYHKTaX HAOMIONEHHH., YUeT 9Toit
CBSI3U OJKEH IPUBECTH K MeHBIIMM pa3MepaM OTHOPOAHBIX molnaneil. Beinenenne
OZIHOPOZIHBIX PaliOHOB MOKA3aHO Ha IIPUMepe aHATN3a PACTIPeeTeHUs] BEICOT CHEX-
Horo nokposa. (Ilpunoxenue A, mpumep A.20)
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Mpunoxenune A
[Mpumepol

A.1. AHanu3 BpeMeHHOI OQHOPOAHOCTN MAaKCUMaJIbHbIX
pacxonos Boapbl p. 00b — r. Konnaweso

PaccMoTprM MHOTOJIETHUH X0 MaKCHMATbHBIX pacxoaoB Boasl p.O6b — 1. Koi-
nameBo. [Tepros Hab0eHIH 32 CTOKOM B 9ToM cTBope 1915-1993 1T,

[TpenBapuTenbHbIil aHANMN3 XpOoHOJOTIYecKoro xojia (Pucynok A.1) nokasbIBaer,
4TO B KOTEOaAHUSIX MAKCUMATbHOTO CTOKA HAGTIOMAETCS TEH/ICH IS CHUKEHNS MAKCH-
MaJIbHBIX PACXO/IOB U UX IMCTIEPCU I, HAuMHasA ¢ 40-X TOIOB, UTO TOBOPUT O HEOTHOPO/I-
HOCTH CTOKOBOTO psima. B Toxke BpeMsi B 1957 1. Ha p. O6b 6b11a BO3BeieHa U HadYaIa
paborath HoBocubupckas I'DC, koTopasi pacmosiokena B 564 KM BBIIIIE 110 TEYEHHTO
ot 1. Konnamieso. B cipaBounuke [ Pecypcsl, 1972] ykaseiBaercs, «motuna Hoocu-
oupckoit 'DC He okasbIBaeT CYLUIECTBEHHOTO BIAMSHYS Ha YPOBEHHBIH pexknm p. O6u,
a B MEXKEHHBIH NEPHUO/] pETYIupYIollee ee TeHCTBUE TPOCTEKUBAETCS HA YIACTKE OT
HkHero 6peda 10 ¢. KpyrinkoBos, T.e. Ha paccTosiiue 157 kM. « Y POBEHHBIH PeskuM
B OOTIMX YepTax COIMIACYETCs C PESKUMOM peyHoro ctokas [ Pecypcer, 1972].

Paccuutanusiii Tpenn 1mo ypaBHeHuio y=-137.35x+283825 cooTBeTCTBYET KO-
s dunrenty koppensanun R=0.71, cpentssa kBaaparuyeckasi HOTPelTHOCTH KOTOPO-
10 6,=0.056. M0oKHO OTMETHTB, 4TO TPEH/L B KOTE6aHIAX MaKCHMAIBHBIX PACXO/I0B
BO/IbI SIBJISIETCS] CTATUCTUYECKT 3HATMMBIM,

J171sT BRISTBIIEHYS] IPUUMHBI M3MeHEH VST MAKCHMATHHOTO PEXUMa BO BpeMeHH OBLT
npoBefieH aHanus Bausiiust HoBocubupcekoit ['DC Ha maMeHeHHe ecTeCTBEHHOTO CTO-
Ka. Pe3ysibTaThl KONIHM4eCTBEHHON OTleHKH CPe3KHM MAKCHMAJIbHOTO PACXO/A BECEHHETO
[I0JIOBO/BSI ToKazanu [ Metonnueckue pekoMmenganuu, 2009], uto B crBope 1. HoBo-
cubUpcKa cpeska MaKCHMAIbHEIX PACXOMOB BOMBI cocTanisteT oT 15% 1o 50% B ot-
ZleJIbHBIE OB, HO BOJTHA TTOMOBO/ILS IO Mepe IBUKEHUS MO PeKe PACIIaCThIBAETCS U
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Puc. A.1. XpoHonoruyeckuii rpacduk 1 TpeHa MakcUManbHbIX pacxofoB Bodel p. O6b — r. Konnatueso.
¢ — MakcuMasbHble 3Ha4YeHUs PAcXOLOB BOALI 3a KaXAbIA rof, — — NUHWUA TpeHaa
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A.1. AHanma BpeMeHHOI 0HOPOAHOCTU MaKCHMasbHBIX PacxodoB Boak p. O6b — r. KonnaiiueBo

ee BJIMSTHHE He TIPeBbIIIaeT norpemHoctei Habmomenuit. Kpome toro, MakcuManbHbIH
pacxoq B r. Kosmarmeso dopMupyertcs eliie u B pea3yabTate 60koBoro mputoka p. dy-
a6 U p. Tomb., TakuMm 06pazoM, MOKHO CUUTATh, YTO TPHYHHON HEOTHOPOTHOCTH
ABJIAIOTCS €CTeCTBEHHbIE U3MEHEeHUS.

B nepBom mpubaMKeHHN TSI aHATH3a OTHOPOIHOCTH MAKCHMAIbHBIX PACXO/IOB
p. O6p — r. KonmarmeBo ucmosib3oBaHa cyMMapHasi WHTerpaibHast kpuBas (Pucy-
HOK A.2), koTopasi HaunHas ¢ 1945 1. u manee pe3ko OTKJIOHSETCS OT MPSAMON TMHUH,
YTO M YKA3bIBAET HA HEOMHOPOAHOCTD Psia MAKCUMATbHBIX Pacxo/oB. Takum obpa-
30M, CYMMAapHasi HHTerpajbHast KpuBast MOATBEPK/AAET HAMHYKE TPEHIA B KoJeOaHM-
SIX MAKCUMATBHOTO cToKa p. O6b — 1. Konmarmego.

JL71 ToATBepk IeH Usl 5TOrO BHIBO/IA PACCMOTPUM XPOHOJIOrMYeCcKU i rpaduk xoma
MaKCHMATbHBIX pacxooB BoJbl p. O6b — T. Besoropbe, KOTOPBIN pacoNoXKeH HIKe
Brazienust p. Vipteimn (Pucynok A.3). B kosebaHUsIX MAKCHMAIBHBIX PACXOTOB BOJIBI
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Puc. A.2. CymMapHas UHTerpaneHasa Kpueas MakCcMmanbHoro ctoka p.0O6b — r. Konnaweso
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Mpunoxerue A lNpumepsi

B /IAaHHOM CTBOpE TakXe IPUCYTCTBYeT TPeH/I, KOTOPBIA COOTBETCTBYeT ypaBHEHHIO
y=—76.745x+178232, R= 0.31, 6= 0.113, 26, = 0.226. Taxum 06pazoM, MOKHO OT-
METHTB, UTO C BEPOSATHOCTHIO 95% 5TOT TPEH/L SABJIAETCS 3HAaUMMBIM.

CrezoBaTeIbHO, H3MEHEHUsI MAKCUMAIbHBIX PACXOIOB BOJIBI MOXKHO OOBSICHUTD
€CTECTBEHHBIMY NIPUYMHAMH, CBSI3AHHBIMY C N3MEHEHHEM MeTeOpPONIOrnyeckux ak-
TOpoB, T. K. B CipaBounukax [Pecypcol, 1972] HeomHOKpaTHO IOAYEPKUBAETCS], YTO
prusnre HoBocuOupCKoii npociexupaercs Ha paccrosinue He 6osee 157 km. K coxa-
JIEHUIO, He GBLTO BO3MOXKHOCTH NPHUBJIEYD IOMOTHUTENBHYIO HHGOPMAIHIO /7SI yTOY-
HEHUsI IPUYKMH HEOJTHOPOIHOCTH, KOTOpast TpebyeT iaibHeiimero 060CHOBaHusL.

A.2. NpumeHeHue kpurepues [lMKCoHa Ana aHanu3a pesko
OTKJIOHSAIOLUXCSA 3HAYEHUIA HA KPUBOIM 00eCNeYeHHOCTH

PaccmarpuBaercst psim HaGIIOfEHUH 32 CPEIHECYTOUHBIMU MaKCHMAJIbHBIMA
pacxoIam¥ BOJBI BeceHHETO MoJoBobA Ha p. OHera — . Hapnmoposxkckuii [Toroct
¢ nepuogoM Habmonenuit 90 get. AHaans SMIUPUYECKON KPUBOW pacmpepeseHust
JIaeT OCHOBaHHUE MPEAIIOIOKUTh, 4TO HAaUOOMBIIEE PE3KO OTKIOHSIIONIEECS OT OCTalb-
HOH COBOKYITHOCTH 3HaU€HHe pacxoa Bojbl paBHoe 868 M3/c MokeT IpuHa/IekKaTh
HHOMY pacmpeeennio. /Iisi TpoBepKH OfHOPOIHOCTH OBLT MpUMEHeH KpHUTepHii
JlKcoHa 1 Ha OCHOBe paH:KUpoBaHHOTO psijia 1o hopmyam (5.1)—(5.5) onpeznenenst
5 pacyeTHBIX cTaTUCTHK KpuTepust: D1,,=0.308,D2,,=0.311, D3,,=0.308, D4, =0.384
u D5y, =0.404. Kpurnueckue 3Hauenust craructuk JIukcoHa 6e3 yueTa acUMMeTpUH
u aBrokoppensnuu npu n=90, Cs=0 u 7(1)=0 m1a a=1% onpemneneHs Mo TabaUIAM
A1, A3, A5 A7, A9 llpuiokennss B 1 cOOTBETCTBEHHO PaBHBI: D1,*(0,0)=0.26,
D2,%(0,0)=0.28, D3,%(0,0)=0.29, D4,%(0,0)=0.31 u D5,*(0,0)=0.32. 13 cpaBHe-
HYSL PACUETHBIX 3HAUEHUIT CTaTHCTUK C KPUTHYECKUMHE caefyet, uro Dy>Dy*(0,0)
IS BeeX KpuTepueB Jukcona. B pesyibraTe rumoresa o6 OTCYTCTBHH B Psifly Ha-
OII0EH N PE3KO OTKIOHSIONIErOCs 3HAUEH s, TTPUHAATEKAIETO APYTOMY paciipe-
JIeJIeHNIO, OTKIOHsIeTCsI. [ToaToMy B ciyuyae MpUMeHeHUsT «KJIaCCHUeCKOTO» KpUTe-
PUST 5KCTPEMATBHEIH PACXOT CIEMOBANO OBl TPU3HATH HEOMHOPOTHBIM W UCK/IIOUNTh
eTo U3 psiaa HaOMIOMeHU T, eCTH TTOATBEPAUTCS, UTO HTO BEHUHHA UMEET GOJIBIIYIO
MOTPEIIHOCTD, WJIN MEPECYUTATh €ro SMIMPHYECKYI0 00ecledeHHOCTh s 6omee
IPOLOJIKUTETBHOTO IEPHOJIA.

Ecan Bocmonp3oBaThest KpUTHUECKUMY 3HAYEHUSIME CTAaTUCTHAK KpuTephst J{nk-
COHa, 0OOBIIEHHOTO /7Sl ACHMMETPHYHBIX M aBTOKOPPETUPOBAHHBIX PSIIOB IIPH BbI-
YHCAEHHBIX IO TPOAoKNTeabHOMY psiny 3HaueHmstx 7(1)=0.19 n Cs=1.13, To npu
CPABHEHUU PACUETHBIX CTATHCTHK C KPUTHUECKUMHU OYIYT UMETh MECTO CJELYIOIIHe
HepaBeHCTBa:

D1,~0.308<D1,*=0.31 npu o=10%;

D2,*=0.28 mpu 0=10% < D2,~0.311< D2,,*=0.32 npu 0.=5%;

D3,~0.308<D3,*=0.36 npu o=10%;

D4,*=0.36 mpu ae=10% < D4,=0.384< D4, *=0.40 upu o=5%;

D5,*=0.37 mprm 0=10% < D5,~0.404< D5,*=0.41 npu a=5%.
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A.3. lNpumeHeHne kputepus CMupHoBa-pabca A5 aHan3a Pe3ko OTK/IOHSIOLMXCS 3HaYeHU

/13 HepaBEeHCTB CJIe/IyeT, UTO TP (=5% TUMnoTe3a 06 «aHOMAThHOM» SKCTpEMYMe
OTKJIOHSIETCS 110 BCeM KpuTepusiM. Ha 9TOM OCHOBAHWM MOXKHO C/Ie/IaTh BBIBOJI, UTO
PSIZL He COIEPKUT HEO/IHOPOIHOTO MAaKCUMAaTbHOTO 3HAYEH WS 1[I OIIPe/leleH s mapa-
METPOB SMIMPUYECKOTO PACTPEIeTEHNST TOKHBI OBITh UCIOIB30BAHbI BCE IAHHbIE,

A.3. MNpumeHeHnue kputepus CmupHosa-rpabca
ANS aHanu3a pe3K0o OTKNOHSAIOWMNXCA 3HAaYEeHUN

Jlnst anamsa BIGpaHbI 6 PSITOB CPEIHECYTOUHBIX MUHUMATBHBIX PACXOIOB JIETHE-
OCeHHero Nepnoja B paiioHe ['opHoro Antas: p. I[lecuanasg — c, ToumnpHoe, p. ¥Yp-
cyn — ¢, Ourynafi, p. Hapwimn — ¢, Yers-Kymup, p. Ayt — c. Ctapo-TbIpeIIKHHO,
p. Byxtapma — c. [Teun u p. [llapaBka — c. [[TapaBka. [Tepuos HabmoMeHn N 32 CTOKOM
JUUIS1 BBIOPAHHBIX PSIOB cocTaBWI oT 40 10 49 net. 3uauenust cratuctuk CMUpHOBa-
I'pabca, BLIUMCAEHHBIX [JIs1 HAauOOJIBIIMX YJIEHOB STUX DSIOB, paBHEL G, =3.389,
Gy =3.394, Gy =2.739, G, =3.693, Gz =3.522, G =3.706. Tlpn cpaBHeHMHU pac-
YETHBIX 3HAYEHUH CTaTUCTUK ¢ Kpurtudeckumu (Gy*(0,0)) B mpeanosoxeHu, yto
BMITMPUYECKHE PSIIBl COOTBETCTBYIOT HOPMAThHOMY paclipefie/IeHuIo 1 He UMEIOT CTa-
THCTHYECKH 3HAYMMOI aBToKoppeasnuy, T.e. C =0 u r(1)=0, momy4aem, 4To rumoresa
0 HAJIMUUH B psAIaX HAOII0/IeH U MaKCHMAaIbHOTO CTOKA PE3KO OTKIOHSIOIIETOCS Pac-
XO/Ta BOJBI MOXKET OBITh HPUHSTA /151 5 PSIIOB 13 6 ¢ BeposiTHOCThIO P>99%.

OmHako, GBIIO YCTAHOBJIEHO, YTO PACIPEIEICHHUST SIBISIIOTCS aCUMMETPUYHBIMH,
1 CTaTUCTHUYECKH 3HAYNMAsI aBTOKOPPETSIIH uMeeT MecTo. KpoMe Toro, aHamms, Kak
HMIMPHUUECKUX pacIpelieIeHni MUHUMATbHBIX PACXOOB BOABI, TaK W PSAZIOB METEO-
POJIOTHYECKIX CTOKOGOPMHUPYIOMHAX (GAKTOPOB (OCAKOB W TeMIIEPATyPHl BO3AYXa)
He MOATBEPAUI IUIOTE3Y O HATHYKU «aHOMATbHBIX» BETWYKMH B BEIOPAHHBIX PSIZIaX.
Bo Bcex ciy4asx He OBIIO OCHOBAHHMH CYMTATh, YTO HKCTPEMaAbHbE HaOJIONEHHbIE
PacXo/Ibl CYUIEeCTBEHHO OTJAWYHBI, KaK 1O CBOeH TPHpOJe, TaK U IO BEJTUUMHE, OT
OCTaJbHBIX YJIEHOB BEIOGOPOK. I109TOMY /17151 IPOBEPKH THIOTE3HI OHOPOIHOCTH OBLIN
HCIOJIb30BaHbl 0000IIeHHbIE KpHTHUECKHE 3HaueHus ctatncTik CMupHoBa-I'pabea
u3 Tabauiel A.11 llpunoskenusi b onpesiesieHHbIe ¢ yUeTOM aCHMMETPUN B ABTOKOP-
pensinuu. 3Hauenust koabduiuenton (1) u Cs B CBI3U ¢ OrpaHUUEHHOCTHIO BbIGO-
POK OBLIN OTPEETEHbI IO COBOKYIHOCTH PSIZIOB HAGIIONEHHI B OJHOPOAHOM paiioHe
¢ 061mHM 06beMOM 06 beIUHEHHON COBOKYIIHOCTH B 262 Tosia. B pesynbTare nosiydeHn
koo dunuent aprokoppensiun 7(1)=0.26 u kospurnuent acummerpun C, =1.4. Ilo
VHIUBHLYaTbHEIM obbeMaM BHGopok n obobmennbiM 7(1) m C, u3 Tabmmmsr A.11

" Ilpumeuanne pegakTopos: Mckmouernyie us psaga HabMOAeHIH Pe3KO OTCKaKMBaIOIIMX
TOYEK Ha SOMITUPUUECKOM KPUBOI 06eCTIeYeHHOCTH MAKCHMAJIBHBIX PACXO0B BOJbI, HEIOMYCTH-
Mo. /17151 3TOTO TpebyeTcs CAUIIKOM MHOTO BECKHX OCHOBaHWH. JKCTpeMalbHble 3HAYEHHS TH-
JAPOJIOTUYECKUX XAPAKTEPUCTUK MPEICTABISIOT coO0i Hauboee eHHYI0 HHGOPMAIUIO, KOTO-
pas MCMOIb3YeTCS MPH OIIPeie/IeHUH PACUeTHBIX 3HAUEHUI THIAPOJIOTHUECKUX XapaKTEPUCTHUK.,
Hepeko Takas HH(GOpMaIus, UMEIONas Maxe JOCTaTOUHO OOJIbIIUE CIyYaiHbIe TOT PENTHOCTH,
J0JKHA OBITH UCIO/B30BAHA TIPU UHKEHEPHBIX TUPOJIOTHYeCKUX pacueTaX. CTaTUCTUUECKUH
JKe aHAJIU3 MOKeT OKA3aThesA HEAOCTATOUHBIM /I UCKI0YeHN OTCKaKUBAIOIUX TouekK. [loa-
TOMY Jajiee HeOOXOAMMO MCTIONb30BaTh (DMBMUECKUH Y THAPOIOTO-TEHETHUECKUI aHaIN3 TI0-
JydeHHOU nHGMOPMAIUU.
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lMpunoxexuve A lNpumepsi

Ipunoxkenust B Gp11n ompesiesiebl KpUTHYECKHe 3HAYEHUs cTaTHCTHK CMHUpPHOBa-
I'pabca. CpaBHEHHE KIACCHYECKUX PACUETHHIX 3HAYEHUI CTATHCTUK ¢ KPUTHUECKHU-
MM, YYUTBIBAIOIIUMHA aCUMMETPHIO 1 aBTOKOPPEIAIHIO, II0Ka3alo, uTo Gy< Gp* npu
0>10%, 4To maeT ocHOBaHME OTKJIOHUTH TUIOTE3y O Pe3KO BBIAETSAIOIINXCS MAKCH-
Ma/bHBIX 3HAUEHUSAX KaK MaJOBEPOATHYIO.

A.4. MNpumeHeHue KpUTEpuUs OLLEHKM OAHOPOAHOCTHU IKCTPEMYMOB
Ha NnpMMepe MHOrONEeTHUX PAA0B MaKCMMaJbHbIX PacX040B AOXAEBbIX
nasoAakoB Ha TeppuTopum Kapnar

O1ieHKa OTHOPOTHOCTH SMIIMPUYECKUX Pacpeie/IeHHnH MAaKCUMAaIbHBIX CPDOYHBIX
PAcXO/IOB BOIBI OCYIECTBISIACE J1Jis1 98 psifioB HAOMIONEH Ui TPUBEAEHHBIX K MHOTO-
JIETHEMY IIepHOIY U CTPYIIHUPOBAHHBIX B 6 OJHOPOAHLIX paiioHOB. Vcmoib3oBaHbI
kputepun Jukcona (5.1)—(5.5) u Cmupuosa-I'pabea (5.11) a1s npoBepKd mpuHaL-
JIEKHOCTH MaKCHMYMOB (OT OJTHOTO /IO TPeX B 3aBUCHMOCTH OT IPUMEHSIEMOTO KpHUTe-
PHs) K OCTAIBbHOH YacTH SMIMPUYECKOTo pacipenenenus. [Ipu sTom /i7ist cpaBHeHUs
IPUMEHSIJIUCD CJEYIONINE METOIMIECKHE TPUEMBIL:

— IpUMEHEeHHe KITACCHYECKUX KpUTepHeB 6e3 yueTa aCHMMETPUM U aBTOKOpPpe-
asnun (C =0 nr(1)=0);

— mpuMeHeH e 0600IEeHHBIX KPUTEPUEB, HO IPH Ol[EHKe aCHMMETPUH U aBTOKOP-
PeJISIIHAHN 110 HHANBHYATbHBIM Psi/laM, IPABEIeHHBIM K MHOTOJIETHEMY TIEPHOLY;

— IpuMeHeHue 0606IIEHHBIX KPUTEPUEB H BRIYKCACHHE KOD(DDUIUEHTOB acCHM-
METPHUY ¥ aBTOKOPPEJISIIIAH 0 COBOKYITHOCTH PSIIOB HAOMIOAEHUIA,

Peaynbpratel aHaTN3a OMHOPOAHOCTH SMIIMPUYECKIX paclpe/ie/IeHUil Ha PE3KO OT-
KJIOHSTIOLITHECS] MAKCHUMYMBI /1T MAKCUMANbHBIX PACXO/IOB BOJIbI IPUBEIEHHI B TabIH-
e A.1 st 1-ro paitona. ITogo6HbE pacyeThl IPOBEAEHBI 1 ISl OCTANbHBIX PalOHOB.
YpoBeHb 3HAUMMOCTH IIPH OIleHKe OJTHOPOIHOCTH 33/IaBANICS PaBHBIM 0=5%. BriBoI
TI0 Pe3yJIbTaTaM MPOBEPKH OJHOPOAHOCTH JIaH B TAGINIAX B BUAIE: «+» B CIydae, ecIu
pacyeTHoe 3Ha4eHHe CTAaTUCTUKHM MeHbIle KpUTHUECKOTO U TMIIOTe3a OTHOPOHOCTH
MaKCHMyMa IPUHUMAETCS U «—» B CJIy4ae, eCcid pacyeTHOe 3HaueHHe OoJbIile KpH-
THUYECKOTO U TUTIOTE3a OMHOPOTHOCTH OTKIOHSIETCST. KpoMe Toro, B Tabauie A0moJI-
HHUTEIHHO MPUBOAUTCS HH(pOpPMaIust 06 YPOBHE 3HAYUMOCTH 0, KOTOPBIii COOTBET-
CTBYET pacyeTHOMY 3HaYeHHIO CTATUCTUKY KPUTEPHs, ECTU PeIIEHE O TIPHHITHH WU
OTKJIOHEHUU TUIIOTE3bI SIBIIETCS He COBCEeM OIlpe/leleHHBIM, HallpUMep:

— 110 OAHUM KPHUTEPHSIM T'MIIOTe3a IPUHUMAETCs, a 10 IPYTUM OTKJIOHSIETCS,

— THUIIOTe3a OZIHOPOLHOCTH (GOPMATbHO TOJKHA OTKIOHSTHCS, HO YPOBEHDb 3Ha-
YUMOCTH PAacYeTHOM CTaTUCTHKY He 3HAUUTENbHO MEHbIIIE 33IAHHOTO 5%-HOTO.

B ciyuae mogo6HON HeonpeeseHHOCTH PelieHHe O IPUHATHI WIN OTKIOHEHUH
THIIOTE3BI CTABUTCS B CKOOKH M TMPUBO/ISITCS 3HAYCHMST o, (B %) IUISI TeX CTATHUCTHK
KpHUTEepHEB, KOTOPbIE OKA3alCh MEHbITE KPUTHUECKOTO IPHU 33[aHHOM 0i=5%. Ecu u3
6 cratucTuk 6oJee YeM B OJOBHHE CIYYa€eB THIIOTE3a OTKIOHSIETCS, TO CTABUTCS 3HAK
«(—)», aecau npuHUMaetcs, To «(+)». KpoMe TOTO, eCTM MAKCIMYM IPHHUMAETCsI He-
OJTHOPOJIHBIM UJIA COMHUTENHHBIM (YCI0BHE (—)), TO B MOCAEIHEM CTOAOIE TabInIIbI
IPUBOIUTCS TOJI, COOTBETCTBYONTHI HTOMY MaKCUMYMY U CIIOCO0 €ro OIpeneTeH s
«H» — HAOMIOMIEHHDIH, «B»> — BBIYHCAEHHBI 110 YPABHEHUIO PETPECCHH C AHAJIOTAMH.
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A 4. [NpumeHenne Kputepusi OLLeHKI OAHOPOAHOCTY BKCTReMYMOB Ha fiprmepe MHOroJIeTHYIX PSLO0B...

Tabmua A. 1. PeaynbTaTbl OLLEeHKM OAHOPOAHOCTM PE3KO OTKJIOHSAIOLLMXCS MaKCUMYMOB
B AMMUPUYECKUX pacnpeaeneHmax MakCUMasbHbIX CPOYHbIX PACXOA0B BOAbI AOXAEBbIX
nasoakoB B Kapnartax (1-blit palioH)

. K1), C, — 0 pany H1)=0, C,=0 " 13;;8}1\/110 Tox
(1) | C, [Boon|o, (8%)|Boisox| o,(8%) [Bemon| o (8%) |©MOM
Paiion 1

19,35, 1970

1 02936 + . <1(6) ) 384447 | ()
2 o022]24] + - <1(4) +
3 [007]12] + B <1(6) +
4 looo[12] + (+) 24 +
5 looe|14] + (+) <1(1) +
6 |022]14] + ) <1(1) +
7 lo16|12] + - [36,1.624.13] +
8 lo018[19] + - [<1,33,39,24]| +

9 lo003][33] + - <1(5) () | <1(3)4.0 [1998 (8)
10 |023[16] + ) <1(3),1.5 +
11 (002 [12] » (44,47 - <1(6) +
12 (044 |12 + + +
13 [008]26[ + - <1(6) +
14 001[08] + - <1(6) +
15 1-0.01] 2.6 + - <1(6) +

Cpenn.| 0.11 1 1.9

Pesynbrarsl pacdeToB IOKa3all YTO MPH IPUMEHEH NN KJIACCHUECKUX KPUTEPHER
6e3 yuera acuMMeTpuH 17151 49 psifoB (50% ciydaeB) rumoresa OMHOPOAHOCTH TOJIK-
Ha 6bITH oTKJIOHEHA (39 psimoB) wim comuureabHa (10 psgos). Caenyer npusHarh
HaTMYHe PE3KO OTKIOHSIONTUXCST HEOTHOPOMHBIX MAKCHMYMOB B psi/lax HabIo/IeHAi.
Ecmu xe, mpuMeHsiTh 06061IeHHbIE KDUTEPHH C YUETOM acCHMMETPHUH, U ee 3HaueHne
OIpeeNIATh HHANBULYATHHO IO KaX/IOMY TIPOIOIKHUTETHHOMY PSILY, TO THIOTE3a 00
O/IHOPOTHOCTH GYZIET IPUHSTA /7SI BCEX PSIIOB. [10yyeHHbIe BHIBOJBI HEKOPPEKTHBI
KaK B IIEpPBOM CJIyuae, T.K. paclpe/ie/IeHUsT XapaKTePUCTHK MAKCUMATbHOTO CTOKA SIB-
JISIOTCSI aCUMMETPHYHBIMH, TaK K BO BTOPOM, B CBSI3H C TEM, UTO PE3KO OTKJIOHSIOIHE-
€51 MAKCHMYMBI CYIIIECTBEHHO YBENTUUMUBAIOT KOd(DMHUIUEHT ACHMMETPUH, K TOMY XKe
ACHMMETDUSI TI0 MHAVBUAYATBHBIM psilaM HAOMIOMEHNH OMpenesieTcst ¢ G0MbITAMHE
CJIYYal HEIMY OTPEITHOCTSIMHE, 1109TOMY GBUTH OTIpe/IeieHbl CPEAHKE ISk KaXK/IO0TO U3
IIECTH OJTHOPOJHBIX PalioHOB KOI(h(MUIIMEHTHI aBTOKOPPESIUN U ACUMMETPUH, KO-
TOpBle TakXe NpUBeZieHsl B Tabmumax, [Ipu 5ToM, K09 OUIHEHTH aBTOKOPPEJISIIAH
SIBISIIOTCST HE3HAUUTETbHBIMY 110 BeJIMYUHE U B GOJIBITHHCTBE CIyYaeB He MpPeBbIIa-
10T 0.1, 4TO IpaKTHUECKU He CKa3bIBAETCSI HA PE3YJIbTATHI ONEHKH OJIHOPOJIHOCTH TI0
CTATUCTHYECKAM KPHUTEPUsIM. BMecte ¢ TeM, paiionnbie K03 bHIUEHTB ACHMMETPUT
IOCTaTOUHO BEJIMKHU U WX YUET TIPH OIleHKe OHOPOAHOCTH HeobxoauM. [1pu ucmoss-
30BaHWHM OCPETHEHHBIX KOD(MGDUIMEHTOB ACUMMETPUHN THIIOTE3A OJHOPOJHOCTH MO-
KeT GBITH B3sITA MO/ COMHEHHE TOJIBKO B OJ[HOM CJydYae — JUis PsAfia HabJoAeHuil Ha
p. beictpuna HayBopHsinckas y c. 3enena. HeofHOPOIHBIN MAaKCUMYM OTHOCHTCS K
1941 r. u siB/IsieTCST BRIYMCJAEHHBIM 1O aHATOraM. B 11es1oM 8ToT psijt GBI BOCCTAHOB-
sien o 10 ropam Habnionennii 1o 89 ser. Xpononorndeckuii rpaduk HAGTIONEHHBIX 1
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Mpunoxerune A lNpumepsi
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Puc. A.5. SMOnpuUyeckoe pacnpenesnieHe MakcmanbHelX pacxo4oB BoAs AOXKAEBEIX MaBOAKOB
Ha p. BuicTpnua HagBopHaHckana y . 3efeHa

BOCCTAHOBJIEHHBIX TAHHBIX MOKAa3aH Ha PUCYHKe A.4, a sMIIUPUYeCKOe PACIIpe/ie/ieH e
9TOro psiia — Ha pucyHke A.5. B cBsian ¢ TeM, 4TO ITOMyIeHHbIH HEOTHOPOAHBII MaK-
CHMYM SIBJISIETCS] BHIUMCIEHHBIM, HO B Toske BpeMs B 1941 1. Habmoanuch 1 BRICOKHe
HaOTIoleHHbIe DKCTPEMYMBI B IPYTUX MYHKTAX, 9TOT MAKCUMYM He OBLT UCKITIOUeH 13
psiga Habmogennit . OMHAKO IPH ONpeie/IeHHH PacueTHhIX 3HaueHu 1%-01 1 MeHb-
meil 06eceyeHHOCTH aMIPOKCUMAITHS AHAMTHTHUYECKOH KPHUBOH OCYIIECTBISIIACH
C TTOTIPABKOI Ha BO3MOXKHOE 3aBhIIIIEHHE HTOT0 MAKCHMyMa' .

" Ilpumeyanne pemakTopos: VckmodaTh HaGIOEHHbBIE JaHHbIE TOJBKO Ha OCHOBAHMM
CTAaTUCTUYECKUX KPUTEPMER OJIHOPOIHOCTH Hesb3d. Pe3ybTaThl OlleHKU OTHOPOAHOCTH JIUIITh
YKa3bIBalOT Ha HEOOXOAUMOCTD OoJiee YriyOIeHHOTO TEHETHYECKOTO AHAN3a PacCMaTpUBae-
MOTO IYHKTa HAOIIO/IEHHI, BKJIOYAIOIEr0 TH/POMETPUYECKHIl AHAIU3 KayecTBa PacyeToB.
W To/bKO Ha OCHOBAHHMY 3TOTO AHAJIW3A CHelyeT TPUHUMATh PEllleHHH.

" JTOTO IENIATh TOKE HEJB3SL. [le10 B TOM, UTO IPUHUMATH 3HAUeHUe SMITUPHYeCKOI obecTIe-
YEeHHOCTH OTJIUYHOE OT TOMH, KOTOPas MPUHUMAETCS IO PALY HAOTIOXEHIH MOKHO TOJBKO TOCTe
IpoBe/leHH eTaJbHOIO aHaN3a, BKIIOYAIOIETo IIOMCK HCTOPHYECKUX MAaKCUMYMOB CTOKA.
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A5, OueHka 0fIHOPOAHOCTY W CTaLMOHAPHOCTY NPUTOKa B 03epa ox/lafutesiv [leceBa v YAomas. .

A.5. OueHka 0AHOPOAHOCTH U CTALMOHAPHOCTH NPUTOKA B 03epa
oxnagutenu MecbBa n Yaomna KanuHMHCKOM aTOMHOW CTaHLUU

B cootBercreuu ¢ Pexomenmanusimu [ Coz, 2003, CHull 2.01.14-83, PekomeHnia-
iy, 1984] /17151 mpuBeeHHOTO K MHOTOJIETHEMY NIepHUO/TY psi/la CYMMapHOTO TOIOBOTO
IPUTOKA B Hayase OlleHUBAETCsl O[HOPOLHOCTDh SMIIMPUUECKHX paclpe/lelleHu , a 3a-
TEM CTAITHOHAPHOCTH CPEMTHUX 3HAYEHUH U AUCTIEPCHH, T.K. PE3KO OTKIOHSIONTHAECS OT
0611ett COBOKYITHOCTH HKCTPEMaTbHBIE (1 0COOEHHO MAKCHUMAThHBIE) 3HAUEHHUS CyIIIe-
CTBEHHO BJIUSIIOT Ha OIEHKY CpeAHero u TeM Gosee aucnepcenn. OeHKa oHOPOIHO-
CTH U CTAI[MOHAPHOCTH IO3BOJIET IaTh HTOTOBYIO XapaKTepUCTHUKY Ps/la, U OIeHUTh
CBOWCTBA, KAK eCTECTBEHHBIX MHOTOJIETHUX KOJEeOAHUMH, TAK W KAUECTBO MOMYIEHHBIX
BOCCTaHOBJIEHHBIX AHHBIX, IMEIOTTUX TTOTPENTHOCTH BOCCTAHOBIEHHS.

J17151 BOCCTAHOBJIEHHOTO Ps/ia CYMMAapHOTO PHUTOKa K o3epaM [lechBo m Ymomisa
(B M. M%) OIeHKa OJHOPOAHOCTH 9KCTPEMYMOB SMIIMPHYECKOTO PaCIpeIeNeHns
ocyiecTsIsinach o 12 kpurepusiv: 5 kputepues J[ukcoHa u 1 kputepuit CMUpHOBa-
['pabca cOOTBETCTBEHHO /ST MAKCHMATbHBIX U MUHUMAIbHBIX 3HAUEHWH aHATH3HU-
pyemoro psza. [Ipu orenke 0THOPOTHOCTH O KPUTEPHAM OIPE/ENANACh PacUeTHbIe
3HAYEHUA CTATUCTUKH (St,), MX KDUTHUECKHE 3HadeHus (St,) IpH 3aaHHOM YPOBHE
3HaYMMOCTH O, PABHOM 5%, & TAKKe yPOBEHb 3HAYMMOCTH, COOTBETCTBYIONIHH pacyeT-
HOMY 3Ha4eHHIO CTaTUCTHKU KPUTEPHsI (O, ), KOTOPHIH II03BOJISIET OIEHUTh HACKOIBKO
CYIMeCTBEHHO OTIMYAETCS pacueTHOe 3HaUeHHe CTATUCTUKHI OT KPUTHYECKOTO.

PesypTaTsl OMeHKH OTHOPOTHOCTH SMINPUYECKOTO paclpe/leleHus] psjia MpH-
TOKa IPUBEIEHH B Tabmuite A.2.

Tabnnuya A.2. Pe3aynbTaTbl OLLEHKU OAHOPOLHOCTU SMIMUPUYECKOro pacnpeneneHms
psifa rogoBoro npuToka K o3epam lecbBo n Yaomns

Kpurepuii | St, | St, Brisozt
O11eHKa OTHOPOTHOCTH MAKCUMAJIBHBIX 3HAYEHHIT
CwmupHoBa-T'pabea 2.557 3.566 OpHopoieH
Jlukcona 1 0.062 0.189 OaHopoaeH
JlukcoHa 2 0.065 0.201 OnHopozneH
JluxcoHa 3 0.071 0.237 OnHopozeH
JlukcoHa 4 0.071 0.252 OpaHopozeH
JlukcoHa 5 0.067 0.242 OpHopozeH
O1eHKa OTHOPOIHOCTH MUHUMATbHBIX 3HAUEHHI
Cmupnosa-T'pabea 2110 2.840 OnHopoeH
Jlukcona 1 0.056 0.111 OnHopozneH
Jlukcona 2 0.060 0.124 OnHopozeH
Jlukcona 3 0.060 0.161 OpHopozieH
JlukcoHa 4 0.061 0.167 OnHopozeH
Jlukcona 5 0.057 0.149 OnaHopozeH

KoabdunueHT aBTOKOPPETSTIH OTPEESIICS 10 BOCCTAHOBIEHHOMY MHOTOJIET-
HeMy PALY CYMMapHOTO TOIOBOTO IpuToka U 6611 paset 0.37. Kak BHIHO U3 TaGIHIIEL,
pacyeTHble 3HAUEHUS] CTATUCTHK MeHbIlle KPUTHUECKUX IO BCeM KPHUTEpUSAM U IIpU
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lMpunoxenne A lNMpumeps!

9TOM YPOBEHb 3HAYUMOCTH PACYETHON CTATHCTHKH MHOTO G0IbINE KPUTHYECKOTO, UTO
CBU/IETENBCTBYET O HA/IEXKHOCTH BBIBO/IA O TPHHA/TEKHOCTH SKCTPEMATBHBIX BeJIH-
YHH K OCTAJIBHOM YacTH Psi/ia ¥ OHOPOAHOCTH SMIIUPHIECKOTO PacIpesieeHusl.

Ha cremytoiem sTare oneHWBaIach CTAIIMOHAPHOCTD CPEHUX 3HAUEHHH W JTHC-
Hepcuil MHOTOJIETHUX PSIZIOB THAPOJOTHUECKUX XapaKTEPUCTUK COOTBETCTBEHHO TIO

kpurepusiMm Ctoiofienta u Dumniepa. XpoHooruuecknii Tpacduk TPUTOKA MOKA3aH Ha
pucynke A.6.
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Puc. A.6. XpoHonornyecknin rpadmnk cyMmapHoro ronoBoro nputoka B o3epa lNeceBo n Yaomnsa

Jl/ist OIlEHKH CTAIOHAPHOCTH BOCCTAHOBJIEHHBIH psiji IpUTOKA pasbUBaICS Ha
IBE YaCTH IPOAOJIKATENbHOCTDIO 60 JeT kaxas. [[71s1 KaxkmIo# YacTy OnpeaessiIinCh
pacyeTHbIE CpefHNE 3HAUeHUSI U AUCTIEPCHU MO KOTOPBIM PACCUYNTHIBANHCH CTATHCTH-
ki kputepues Croiofenta (St,) u Oumepa (F,). KpuTndyeckue 3na4eHus: KpUTEPUEB
Croiozenta (St,) 1 @umepa (F,) onpeaesaanch P yPOBHE 3HAYUMOCTH 0, =5% 13
TabauL, TpuBefieHHbIX B [ PekoMenmanusx, 1984]. Jljst oneHKH Mo KPUTEPHUSIM 3a/1a-
Basicst KoaddunueHt aBrokoppesnsamnuu 1(1)=0.37.

PesysibTaThl OLEHKH CTAIMOHAPHOCTH IIPUBEIEHBI B Tabauie A.3, rae «+» 1 «—»
0003HAYAIOT COOTBETCTBEHHO BBIBOJL O CTAITHOHAPHOCTH WJIH HECTAIMOHAPHOCTH.

Tabmua A.3. Pe3ynbTaThbl OLLEHKM CTaUMOHAPHOCTU CPEeAHNX 3HAYEHU
W aucrnepcuii ans psaa rogoBoro nputoka Kk o3epam ecbBo 1 Yaomna

R() Kpurepuit CrpiofieHTa Kpurepuit @uirepa
St, St, Brisog, F F, BriBog
0.37 2.436 2.852 + 1.026 1.649 +

Kaxk cremyer u3 tabauisr A.3, cpeHne 3HAUEHUS W IUCTIEPCHH BOCCTAHOBIEHHO-
TO psijia TPUTOKA SIBIISTIOTCST CTAIMOHAPHBIMH.

[TomMumo TOMOBOTO MPUTOKA OIEHMBAJIACH OTHOPOHOCTDh M CTAIMOHAPHOCTH Psi-
JIOB MIPUTOKA 32 KAXK/IBIi MecsIl. B pesysibrare HEOTHOPOIHBIN MAaKCUMYM OBLT yCTa-
HOBJIEH TOJIbKO /1A anpend 1966 r. upu o, <1%. HecrammoHapHOCTh CpeIHUX 3Ha-
YeHHH yCTaHOBJeHa /ISl PsAfla IPHTOKA TOMBKO 3a sIHBaph IPH 0, =2.9%, I 3TOM B
HOC/IeHIE OB HAOMIOMaeTCsl yBenueH e TPUToKa, HectannoHapHOCTh AHCHepCuii
MMeJIa MeCTO JJIsL PSA/IOB IIPUTOKA 3a SIHBAPb-MAapT, HIOJb-CEHTIOPb, OKTSIOPb-HOIODh
npu 0,<1% 1 o6ycioBIeHa Pa3HBIMK IPHUMHAMH.
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A.6. OLeHKaoaHOP OAHOCTUN CTALMOHaPHO CTUMHOIONIETHNXKONEOaHWIA 0CagKoBUTEMITEPATYPbLIBO3AYXa

B deBpane-mapTe HecTallMOHAPHOCTD AUCIEPCHil CBSA3aHA C 3MMHUAME OTTEMeNs-
Mu 19891990 rr. [Ipuuntbl MOJy4eHHON HECTAITMOHAPHOCTH AUCIEPCHI MOTYT OBITH
Kak ecTecTBeHHble (YBeTUUeHNe 3UMHEX OTTeleNell B IOCAe[HHE TO/bl ), Tak U 00y-
CTOBJIEHHBIE PA3TMYHON TOUHOCTHIO BOCCTAHOBJIEHHS THPOJOTHUECKUX JTAHHBIX 10
1931 r. u moc7e).

A.6. OueHka 0OAHOPOAHOCTU U CTALlMOHAPHOCTU MHOTOJIETHUX
KoneGaHuii 0CaAKOB M TeMnepaTypbl BO3ayXa

OmHOPOMHOCTD M CTAIHOHAPHOCTH OTEHNUBAIACH IO CTATHCTUUECKAM KPUTEPUSIM
TakXKe /711 PSIZIOB OCAIKOB U TEMIIEPATYP BO3AYyXa 1o MeTeocTaHImu Psizt. Pesko ot-
KJIOHSIONIIIca MakcuMyM 1992 1. ycTaHOBJIEH TOMBKO /IS psila OCATKOB 32 STHBAph
(Tabnuma A.4). BmecTe ¢ TeM moyuyeHHOe 3HAUEHHE YPOBHS 3HAYMMOCTH, COOTBET-
CTBYIOII[ee pacUeTHOMY 3HaueHUIO CTATHUCTHKU KpuTepueB /[MKcoHA He CTOMb cye-
CTBEHHO OTJIMYAETCSI OT 33/TAHHOTO 5%-HOTO KPUTHIECKOTO,

B psimax cpemHeMecsTUHBIX TeMIIepaTyp BO3MyXa TakKe He YCTAHOBJIEHO CTaTH-
CTHYECKH 3HAUUMBIX PE3KO OTKJIOHSTIOLINXCSI DKCTPEMYMOB, VICKITIOUeH e COCTABIISIET
MakcuMyM 1999 r. B Mae Mecslle, HO U B 9TOM C/Iydae o, =3-4%, UTO He3HAUUTEeTHHO
OTJUYAETCS OT 33[aBAEMOTO KPUTHUECKOTO YPOBHSI 3HAUNMOCTH.

Tabmya A.4. PesynbTaTtbl OLEeHKM OAHOPOLHOCTU PE3KO OTKIIOHAoLWErocs
MaKCUMaJIbHOIro 3Ha4eHUs B Py CYMM OCaZIKoOB 3a siHBapb 1992 r. (MeTeocTaHuus Paa)

Kpurepuit St, St, BriBog
Cmupnosa-I'pa6ca 4,85 4,98 OpHopoeH
Jlukcona 1 0,406 0,334 HeonHoponex
Jlukcona 2 0,414 0,337 Heonnopoznen
JlukcoHa 3 0,446 0,407 Heonnoponen
Jlukcona 4 0,449 0,414 HeonHoponex
JlukcoHa 5 0,438 0,406 Heoaroponen

Or1leHKa CTAalMOHAPHOCTH CPETHUX 3HAYEeHUH M AMCIepPCUil TIokasana IpakTuye-
CKH IIOJIHYIO CTAlIHOHAPHOCTD 9THUX apaMeTPOB /LIS PSIZIOB OCAIKOB IIpH oy, >10%. Mc-
KJIIOYEHHE COCTABII sIHBAPh MECSIT, B KOTOPOM OBLTa YCTAHOBJIEHA HECTAIIMOHAPHOCTD
JIHCIIEPCHH, HO KOTOpast B CBOIO OUEPETh 0OYCAOBIEHA HEOHOPOIHBIM SKCTPEMYMOM
1992 1. Psmsl TeMIepaTypbl BO3/yXa 3a BCe MECSIIIBI U 34 IO/l UMeNHM CTallHOHAPHbIE
cpeniHue (3a NCKIIOUEHHEM TEMIIEPATYPHI 32 HOSIOPD), HO /7SI 4 MeCSIIEB YCTAHOBJIE-
Ha HEeCTaIllMOHAPHOCTD AWCIepcHil, Pe3yabTaThl OMEHKN CTAITHOHAPHOCTH CPETHUX U
JIACTIEPCH IJIS1 PSIIOB TEMTIEPATYPhI BO3LYXa IPUBEAEHH! B TabIHIIE A.5.

[IpUunHbBI TPOSIBIEHHS HECTAIIMOHAPHOCTH pasHbie. Tak B HosTOpe HecTaruo-
HApHOCTh CPEHUX U AUCTEepCHil 00yCA0BIeHA TPEHIOM MaJeHHsT TeMIEPaTyphl, B
OCTa/IbHbIEe MECSIbl HECTAIHOHAPHAST TUCIIEPCHsT 00YCIOBIEHA OTAEIbHBIMHU 9KCT-
peMyMaMH.

[Tocsie IpoM3BEAEHHOTO AHAH32 CTAIIMOHAPHOCTH U OIHOPOIHOCTH BEIGOPOUHBIX
CpefHNX U JUCIIEPCHI CYMMapHOTO IPHUTOKA B 03epa IlechBa 1 Y momis, a Takxe Me-
TEOPOJIOTHYECKHX (hAaKTOPOB CTOKA MOXKHO MEepeHTH K 3aKITIOUATENbHOMY 9TalMy WH-
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Ta6bmua A.5. PesynbTaTbl OLIEHKM CTALMOHAPHOCTU CPeIHUX 3HAYEHW I 1 ancnepcui
LN pAAoB cpeiHeMecsHHbIX M CPEAHErofoBbLIX TeMNepaTyp Bo3ayxa (MeTeocTaHums Paa)

Mecstit, toxt (1) Kpurepuit Ctblofienta Kpurepuit Outepa
' St, St, Brisozt F, F, BriBox
1 0,09 0,550 2,12 + 2,04 1,58 —
2 0,17 0,838 2,26 + 1,44 1,58 +
3 0,13 1,81 2,18 + 1,54 1,58 +
4 0,08 1,76 2,10 + 1,18 1,58 +
5 0,08 0,364 2,10 + 1,08 1,58 +
6 0,11 1,79 2,14 + 1,03 1,58 +
7 0,03 0,841 2,02 + 1,24 1,58 +
8 0,05 0,502 2,04 + 2,46 1,58 -
9 -0,06 1,45 1,98 + 1,00 1,58 +
10 0,17 0,54 2,25 + 1,28 1,58 +
11 0,18 3,56 2,30 — 2,04 1,58 —
12 0,18 0,66 2,30 + 1,96 1,58 —
Tox 0,34 2,28 2,75 + 1,10 1,63 +

KeHEPHBIX THAPOJOTHUECKUX PACUETOB TIO OIpee/eHHIo TTapaMeTpoB W KBaHTHJIEN
IPUTOKA B pacCMAaTPUBAEMBIe 03e€pa U MeTEeOPONIOTHUECKUX (haKTOPOB.

A.7. OueHKa 0OAHOPOAHOCTHN U CTALMOHAPHOCTN MAKCUMaJIbHbIX
pacxogoB Boabl p.[ivenp 3a 4000 net

CoBpeMeHHasi MPaKTHKA WH)KEHEPHBIX THAPOJOTUUECKUX PACUYETOB [T CTPO-
WTEThCTBA, BKJIIOUAS TPOEKTHPOBAHNUE, DKCIUYaTAlHIO, PEKOHCTPYKIUIO U JIMKBHU/IA-
U0 THAPOTEXHUYECKUX COOPY/KEHHH, OCHOBBIBAETCSI HA OMpeEIeJeHUN PacyeTHBIX
THPOJIOTHYECKAX XaPAKTEPUCTUK, PACCUMTAHHBIX MO JIAHHBIM THIPOMETPUUYECKUX
HaOIIOEHNH B IYHKTE MPOEKTHPOBAHUSI 32 TIPOTLIBIi epro. [Ipu sToM mpemycma-
TPUBAETCST, YTO OCHOBHBIE CTATHCTHYECKHE CBOMCTBA psi/ia TAHHBIX HAOMIOEHUHN CO-
XPAHSTCS W B OYAYIUIHI MEpHO 9KCILIyaTallul COOPYIKEHHH, T. €. MPe/INolaraeTcst
CTaIMOHAPHOCTh PACCMATPHUBAEMON THAPOJIOTHYECKOH XapaKTEPUCTHKHU HA MEPUOJT
9KCILIYaTAI[UM COOPYKEHHU#, HCUMCSIEMBIN OT HECKOJIBKHX JIECSITKOB IO OJTHOM COT-
Hu JeT. OTeHKa OHOPOIHOCTH M CTAIIHOHAPHOCTH THAPOMETPUYECKUX HAOTIOMEHIH
3a THAPOJIOTHYECKUMHU XapaKTEPUCTUKAMK B MHOTOJIETHEM pa3pe3e — OJ[HA U3 I[€H-
TPATBHEIX 33/[a4 COBPEMEHHBIX METOIOB pacyeTa TH/IPOJIOTHUECKUX XapAKTEPUCTHK,
KOTOpasl paHee MHOTOKDATHO TIPOBEPSIACh Ha OCHOBAHWH MAHHBIX HAOMIOMEHUH O
PEUHOM CTOKE Mo HanboJee MPOAOMKHUTENbHBIM psifiaM. [[J1sT OeHKH OZIHOPOHOCTH U
CTAIlHOHAPHOCTH PACCMaTPUBAEMBIX XapaKTEPUCTHK PEYHOTO CTOKA [aHHbIe HabJIIo-
neHuil pasbUBATHCH HAa BHIOOPKH MEHbIIEH IPOAOIKUTEIBHOCTH Ha OCHOBE TeHETH-
YeCKOTO M CTATUCTHYECKOTO aHatu3a. KpoMe Toro, 06BIHO COMOCTaBIMSTIOTCST KPUBbIE
006€eCIeYeHHOCTH PEYHOTO CTOKA I10 BBIGOPKAM, pas/eJieHHbIM, KaK MIPABUJIO, HA JBE
paBHble YacTH. JTO CBSI3AHO C TeM, YTO ke HamboJee TMPOIOIKUATETbHbIE THIPO-
MeTpuuecKre HabTIoIeH ST COCTABIISIIOT, KaK MPaBUIIo, He Gojiee 0Ol U, B KpallHeM
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cyuae, IBYX coTeH JeT. [[09ToMy npezictaBisieT 0CoObliil MHTEPEC PACCMOTPEHHUE Off-
HOPOJHOCTH M CTal[MOHAPHOCTH MAKCHMAJBHOIO CTOKA 3a Gojiee MPOIOJIKUTEIbHBIE
MepHO/bl BPEMEHH, UTO M PeajiM30BaHO B PAcCMaTPHBAEMOM IIpPHMepe TIO JTAHHBIM
MaKCHMaJIbHOTO CTOKa 3a GoJiee ueM deThipe ThicsTdn JieT. CTaTHCTHYecKas mpoBepKa
OTHOPOAHOCTH OCYIIECTBIISIETCST, KAK MIPABUJIO, C UCTIOJNb30BaHUeM KpHuTepues J[ukco-
Ha 1 CMupHOBa -I'pabca Ha pe3Ko OTKIOHSIIOIAECS DKCTPEMAIbHbIE TOUKHU B SMITHPHU-
yeckoM pacnpezieiennu. CTaTucTHUeckas MpoBepKa CTAlMOHAPHOCTH CPeIHUX 3Ha-
YeHWH W AUCIEePCUil TIPOU3BOIMUTCA C WCIOTH30BAHHEM COOTBETCTBEHHO KPUTEpHEB
Crpionenta 1 @umiepa. OTMeUeHHbIE KPUTEPUH OMHOPOAHOCTH 060GITEHbI Ha CIyYai
KOpPpPelUPOBAHHON BO BPEMeHH M MPOCTPAHCTBE, a TaKXKe aCHMMETPHYHOHN THPOJIO-
ruyeckoii nHdopmanuu [Pekomenmanuu, 1984].

BoccTaHoBIeHMe MaKCUMalbHBIX PacXOA0B BoAbl p. iHenp
y Nloumanckoii Kamenku 3a 4000 net

B sToM npuMepe UCIIob3yIOTCS yHUKANbHBIE JaHHBIE O TOLOBOM CTOKe p. /[Help
y m.r.T. lonmanckas Kamenka, moayuenusie B pabore I', V. [TIBena [IIsern I 1., 1967]
3a Gomee ueM 4000 €T Ha OCHOBE CBSI3U TOJIOBOTO CTOKA C OTIOXKeHUsIMHA niia B Cak-
ckoM o3epe. Ocobblil HHTEpeC ISl MHKEHEPHO-THIPOTIOTHYECKUX PACUETOB UMEIOT
MaKCHMaJIbHbIE PACXO/Bbl BOIBI, KOTOPbhIe MONYYeHEl 1O CBSI3U CO CPEIHETOOBBIMH
pacxozaMu Bozbl. OCHOBAHUMEM JJIsI HTOTO SIBISIETCSI TO OOCTOSITENBCTBO, YTO MAKCH-
MaJTbHbIE PACXO/IbI BOIBI CBSI3AHBI C 00hEMOM CTOKA BECEHHETO IT0JIOBOIbSI, OJISI KOTO-
POTO B TOIOBOM CTOKE cocTaBiset st Gacceitna p. [lnenp npubausurensio 70%. Ha
OCHOBaHWUM C/IETAHHBIX JONYIIEH U OMTyYeHa CBsI3b MAKCUMAJIbHBIX Q. M CDEIHUX
TOIOBEIX (). pacxXoz0B Bofsl p. JIHenp y Jlonmanckoit Kamenky 3a epros rujpome-
TpUYecKux HabII0MeHnit, KOTOpas PeICTaBIeHa Ha pUCyHKe A.7 B BUJE DKCIIOHEH-
nuanbHol sapucuMoctu Q= 1046,3 exp(1,001Q,) ¢ KospdpunmenTOM KOppesIAnun
R = 0,82 (xkoachpunueHTs ypaBHEHUST PETPECCHH OBLIN OIPENENEHBl METOOM Hau-
MEHBIINX KBaJPaToOB).

[Tono6Hast mporeaypa onpeneieHns KoahGUuIHeHToB yPaBHEHUST PETPECCHH 10
MeTO/ly HaUMEeHbBIITUX KBaZpaTOB MPHBOAUT K MPEYMEHBINEHNIO pasMaxa KojgebGaHui
MaKCHUMaJIbHBIX PACXO/IOB BOJHL, &, CI€L0BATEIbHO, M K IPEYMEHBIIeHNIO Koaddumn-

1 e MG
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Puc. A.7. CBSA3b rogoBoro N MakcumanbHoro ctoka p. IHenp no AaHHeiM HabnoaeHui
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eHTa Bapuanu. /[ ICKIoueH st OTMEUEeHHOTO CHCTEeMaTHYeCKOTO IpeyMeHbIIeHI
HCIOTB3YeTCs GopMyJia, KOTOpasi IEPEeBOTUT paCC'-II/ITaHHoe 3HAYeHUeE 10 YPaBHEHHIO
perpeccii B TaKk HA3bIBaeMoe <«efHHOe pellleHue» (g ), Kora MUHUMU3UPYIOTCS
OTKJIOHEHUS SMIIMPUUYECKHX TOUEK OIHOBPEMEHHO II0 OCH OPJMHAT U [0 OCH abCITHCe,
TO €CTh [0 CYTH JIeJIa UCTIOAb3YETCS IPUHITATT HAMMEHBIINX IPAMOYTOIbHUKOB!

g2 Q

rjie Q;, — PacCUMTaHHOE 3HaYeHHe MAKCUMAIBHOTO CTOKA 10 YPABHEHHIO PETPECCHH,
() — cpemHee 3HaYeHEe MAKCHMAIbHEIX PACXOOB BOJIBI.

[TorpernHOCTH BOCCTAHOBJIEHMST MAKCUMATBHBIX PACXOIOB 3a TPOILIBIH TIePHOJT
B 4000 JeT 1OBOIBHO BETUKH, TaK KakK CKIAIBIBAIOTCS U3 CAYYAUHBIX TIOTPEIHOCTEN
OTIpe/lesIeHHs TOOBOTO CTOKA B 3aBUCUMOCTH OT OTJIoXeHHUsI uia B CakckoM o3epe
W TOTPENTHOCTEN YpaBHEHUST CBSI3W MEX/Iy TOMOBHIM M MAaKCHMAJTbHBIM CTOKOM, He
TOBOPSI O CAYUAHHBIX TOTPEITHOCTSIX HCXOMHBIX TAHHBIX HAaOMIOMEH T 32 TOMOBHIM U
MaKCHMAThHBIM CTOKOM HCCIEMyeMoTo cTBopa Habmomenuit (prucyHok A.7). Bmecte ¢
TeM MOJYUeHHBIH PsIT MAaKCAMATBHBIX pacXo/1oB Bofsl Ha p. JIHenp y Jlommanckoit Ka-
MeHKH 001Iell TPOAOIKHTENbHOCTBIO 4148 JIeT SBIsieTcs] YHUKAIbHBIM U OTKPBIBAET
GOJIBIITIE BO3SMOKHOCTH /TAIBHEHIIIETO BCECTOPOHHETO CTATHCTHYECKOTO M THPOJIO-
THYECKOTO aHATH3A,

+Q

CraTMcTMYecKuii aHaNu3 ORHOPOAHOCTH U CTALMOHAPHOCTH
MaKCMMaJibHbIX pacXxoaoB Bogbl 3a 4000 net

CraTuctuyeckuil aHAIU3 OJHOPOTHOCTH U CTAIIMOHAPHOCTH MAaKCUMAIbHBIX pac-
xo710B BofH p. [lHemnp y JlonMaHckolt KameHKH 3a HCTOPUYECKH TIEPHOJ] TPOU3BO-
muicst o BerbopkaM obbema 50, 100 u 200 mer.

[17151 olleHKH OTHOPOTHOCTH SMIHPUUECKOTO pacIpeie/IeHHs], COCTOSIIIEN B oTpe-
IeJIeHUH OTHOPOMHOCTH PE3KO OTKIOHSIONIUXCS OT 9TOTO paclpele/eH s 9KCTPeMy-
MOB, TIPUMEHSITHCH 06001IEHHBIE CTATHCTHYECKHE KpuTeprn Jukcona u CMUpHOBa-
I'pabca [Pexomenmaruu, 1984]. ITo kakaoii BHIOOPKE ONpENENSINCh pacyeTHbIE
3HAUEeHWs] CTATHCTUK KPHUTEPHEB, KOTOpblE CPABHUBAMHCH C OOOOIIEHHBIMH KpH-
THYECKUMU BeJTMIUHaMu pH 1 %-HoM ypoBHe 3HaunMocTH. [1pu ananuse 41 BrI6opku
o 100 sieT HeoTHOPO/IHBIE MAKCHMYMbI YCTAHOBJIEHDI B UETHIPEX BHIOOPKaX, IPH aHa-
sze 20 Bei6opok mo 200 jieT — B ABYX. [IpH lepecyeTe Ha YHUCITO OL[EHOK OTHOPOTHO-
CTH 0 ABeHaNaTu Kputepusm (240 oneHok A71st BEIGopok mo 200 et u 492 onenku
st 100-71eTHUX BBEIGOPOK) HMPOIEHT HEOAHOPOAHBIX PE3YIbTaTOB COCTABHJ B 06OUX
caydasx 6%, a Ipu OIeHKe MO YHCAY HEOTHOPOAHBIX BEIOOPOK — 5%, 4TO He IIOXO
CoTJIacyeTcs ¢ TeOPeTHUECKUMH 3HAUEHMSIMU IPUHSATOTO YPOBHST 3HAUNMOCTH.

JI7151 OLEHKH CTAalMOHAPHOCTH KosleGaHuil CPeTHUX 3HAYEHNH U ANCIEePCHH MaK-
CHMATBHOTO CTOKA HCIIOJb30BATHCH COOTBETCTBEHHO 06001enHble kpuTtepun CThbio-
nenta 1 Qummepa [ Pexomenpanuum, 1984]. YpoBeHb 3HAUNMOCTH TaKIKe 33aBaNICsI PaB-
HBIM 1%, ¥1 17151 OTIpe leTIeH M pacUeTHBIX 3HAUEH T CTATUCTHK BEIOOPKHY Pas3/le/IsSIACh Ha
ZiBe paBHbIe YacTH. B pesyabrare /v1st 100-7T€THHX BRHIGOPOK MONYYEHO TOTBKO 2 CIydast
HEeCTAIlMOHAPHOCTH 110 uctiepcusim (0koso 5% obimero uncaa). Ilpu nocaegosaresn-
HOM CpPaBHEHHH /IBYX PaBHbIX yacTeil 50-1eTHrX BRIOOPOK MOIyYeHo 0KoIo 3% cIyda-
€B HeCTal[HOHADHOCTHU KaK CPe[IHUX 3HAUeHWH, Tak U Aucrepcuil. [Ipu paccmoTpermn
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CTAIHOHAPHOCTH MAPaMETPOB IS MOCTeNoBaTeNbHEIX 200-1eTHHX MOABRIOOPOK MOy~
YeHo 4 CIy4as HecTallHOHAPHOCTY CpeIHuX (T. e, yke 21% 0011ero umcia crydyaes oreH-
ku). [[praem Tpu HEOMHOPOAHBIX CAyUAs IO CPETHUM 3HAUEHUSAM OKa3alIMUCh TOAPAL
axyummy, T. e, ¢ 600 mo 1399 r. (Pucynok A.8). Takoe cucTeMaTHYECKOE YBETUUEH e
HeCTaIMOHAPHBIX IAHHBIX IPU Tlepexojie OT BHYTPUBEKOBON U3MEHUYMBOCTH K MeKBe-
KOBOI1, BEPOSITHO, OOYCJIOBJIEHO BIUSHIEM KOTeOaHUH MPOIECCOB CTOTETHUX U THICS-
YeJIETHUX MacIiTaboB, KOTOPHIE He CKa3bIBAIOTCSI HA MAIBIX HHTEpBATaX BpeMeHu (50—
200 71eT), HO ysKe HAUMHAIOT TIPOSIBIATEHCS Ha oTpe3kax BpeMenn 200—400 set. Cemyer
B IaHHOM CJIy4ae OTMETHTh, YTO 5TO 0OCTOSITE/ILCTBO He UTPAET TIPUHIHITHATbHON POJIH
JUTST OTIEHKH CTallHOHAPHOCTHU PACYeTHBIX 3HAYEHUN THPOJIOTHUECKUX XapaKTEPUCTHAK
1 TApaMeTPOB MAKCUMATBHOTO CTOKA TPUMEHHUTENBHO K ONIPE/IeICHATO TPOEKTHHIX 3Ha-
YeHWUH THAPOTEXHIUECKUX COOPY KEHNUH, T.K. TEPUO KCILIYaTallUU THAPOTEXHTUeCKUX
COOPYKEHHUIT JaXe MEPBOro KIacca KATUTATLHOCTH COCTABJIsIeT He GoJiee cTa JIeT.
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Puc. A.8. XpoHonorudeckue rpadviku aMnuprUyecKmx cpedHux sHayeHuin MakcMMansHOro cToka

p. AHenp y JloumMaHckol KameHkM, pacCHMTaHHBIX MO BeiBopkam pa3Horo obbema.
a)n=50neT; 6)n =100 net, 8) n =200 neT
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CratMcTMYecKuil aHanu3 napameTpoB pacnpejejieHus MaKCUMaJibHbIX PacXoA0B
BOAbl UICTOPUYECKOIO paga

[Toce monyYeHHBIX BEIBOZOB 06 OIIEHKE OTHOPOTHOCTH M CTAIIMOHAPHOCTH MH-
Tepec MPeCTaBJIAET CTAaTUCTHUECKIH aHATN3 MHOTOJIETHUX PSIIOB BCEX BEIGOPOYHBIX
apaMeTpoB PEKOHCTPYHPOBAHHOTO UcTOprUeckoro psiia. Ha pucynke A.8 mpuBese-
HBI TPH XPOHOJIOTMYECKHUX rpachuKka BEIGOPOUHBIX CPEAHHX, HOTYYEHHBIX IT0 BEIGOPKaM
obwvema 50, 100 u 200 ser. BusyanbHo U Ha OCHOBE CTaTHCTHYECKOTO aHATN3a MOKHO
CllenaTh BBIBOJ, UTO Psifi CPEHUX 3HAUEHWH He SIBJISIETCS CTAITMOHAPHBIM U €T0 MOXKHO
IIPeICTABUTh, TI0 KpaliHell Mepe, B BU/IE ABYX OTHOPOTHBIX UACTEl: TepBasi MPOIOJ-
KHUTETHHOCTHIO OKOJIO 3 THICSTY JIET ¥ BTOPast — HECKOJIBKO GoJIee MOCAETHER THICITUN
JIET, T/le CPeIHYe 3HAUEHNS Ha 25—45% Gosbie (B 3aBUCUMOCTH OT MEPHO/Ia OCPETHE-
HUS), 4YeM B IEPBOI YaCTH HCTOPUYECKOTO psizia. [To106Hast HEOTHOPOAHOCTD, KOTOPas
st psiga 200-1eTHUX cpeTHAX MOJKeT MPOSIBIIATLCS M B BUle TpeHaa (puc. A8 (B)),
BEPOSITHO, CKA3a/1ach Ha TOAYUYEHHOM 1o KpuTepuio CThIofeHTa GOMBINOM IIPOIEHTE
HeCcTaIMOHAPHBIX MOCIe[OBATENbHBIX CPeTHUX. [IpUunHa HEOMTHOPOTHOCTH CPETHUX
3HAYEHUN MAaKCHUMATbHBIX PACXOMOB BOMHBI (UTO TakKe XapaKTEPHO W JJISI TOMOBOTO
CTOKA), CKOpee BCETO, CBSI3aHA C TEXHONIOTHEN PEKOHCTPYKIMY TO0BOTO CTOKA IO OT-
JIOJKEHMSM HUJI0B, B KOTOPEIX MOTJIM TIPOW30UTH HATIPaBIeHHBIEe H3MEeHEHHS B Pe3yJb-
TaTe reoJIOTUYECKUX SBJIEHWH, OKa3aBITUX BAWSHHUE HAa OTJa0XKeHHH Hiaa B CakCKoM
o3epe. KpoMme Toro, BO3MOKHO, 9TO €CTh MIPOSIBJIEHHE HE CTAITHOHAPHOCTU B MHOTOJIET-
HUX KoTe6aHUsIX BEIOOPOUHBIX CPETHUX 3HAUEHHUIT 32 BECh PACCMATPHUBAEMbIN EPHOJ
MaKCUMaJIbHBIX pacxofoB Bo/bl (4000 jieT), UTo MpakTUUECKU He OKA3bIBAET BIUSTHUE
Ha MaKCUMAaTBHBIN CTOK MePUOIa SKCIUTyaTAlluK THAPOTEXHUYECKUX COOPYKEHHH.

Ha pucytke A.9 pescTaBIeHb XpPOHOJIOTHUECKHE TPAGUKHU APYTUX BHIOOPOUHBIX
napaMeTpoB paclpele/ieHVs: CTAHIAPTHHIX OTKIOHEHWH, KodhOdUIHEHTOB BapHa-
nuna (C,), OTHOMIEHNH Koo PUIUEHTOB ACUMMETPHH K KOd(DPHUIMEHTaM BapHaliy
(C,/C ) 1 xoapHUNHEHTOB aBTOKOPPEIAINHT MEXK/LY CMeKHBIMHI YneHamu psiza r(1).

[lannbre pucyHka A.9a CBUIETETBCTBYIOT, UTO B CTAHAAPTHBIX OTKIOHEHHUSIX, TaK
JKe Kak M B CPEMHUX 3HAYEHUSIX, HAOMIOaeTCsl HEOIHOPOAHOCTD, XOTSI M MeHee BhIpa-
JKeHHas, U /75T BEIGOPOK B 50 JIeT yKe CTaTUCTHUeCKH HesHaunMast, CTaTHCTHYECKH I
aHA/IN3 MHOTOJIETHHX PSITOB OCTATBHBIX TTAPaMETPOB TO3BOII CEIaTh BRIBOM, UTO
OHH CTAIMOHAPHBEI, ¥ TIOSTOMY MOKHO OIPEZENSITh UX CPeJHHE 3HAUEHUS U IpyTHe
napameTpbl GYHKIU# pacmpeneneHusi 3a BeCh MCTOPHUECKHME mepmon. B Tabmwuie
A.6 mpHBeIeHb CpeIHIE 3HAYeHHsI TaPaMeTPOB, IIOJAYYEHHbIE [0 BEIGOPKaM Pa3HOTo
o0beMa, a TAkKe TT0 BCEMY HCTOPHYECKOMY psly obbema 4148 mer.

3 manHbix Tabauisl A.6 cIefyeT, uTo cpefHue 3HAUEHNs TapaMeTPOB Y BeTHYH-
BAIOTCS TIPH YBEJTHUEHUH 0O beMa BRIOOPKH M CTPEMSITCS K «KBa3HIeHePaabHbIM» CO-
BOKYITHOCTSIM, OTIPEIEIEHHBIM TI0 BCEMY HCTOPUUECKOMY psimy. [lomo6Hoe ¢cBOWCTBO
HTOTO CMENIEeHHUsT BHIGOPOUHBIX IIapaMeTPOB pacIIpe/ie/ieHns], HauuHast CO BTOPOTO
MOMeHTa U 6oJjiee, XOPOIo M3BECTHO B MaTEMAaTHUYECKON CTATHCTHKE ¥ YHCJICHHO
OIleHEHO, BIEPBLIE IJIS1 ACUMMETPUUHBIX W aBTOKOPPEJHPOBAHHBIX TOCAEI0BATENb-
Hocreit B pabore [PoxpecrBenckuii A.B., 1977]. Ycranosaeno, 4To OTHOIIEHHE
CS/CU 32 UCTOPUYECKUHN TIEPUOJ IJIsI MAKCHMATbHBIX PACXO/0B BOIBI OJIHU3KO K 4,
YTO COOTBETCTBYET Pe3yJabTaTaM, MOMYYeHHBIM 110 Haubojee MPOAOMKUTETbHEIM
psinam Habmogenuii Ha p. [[Henp, rae 5To oTHoueHne pasHo 3,5—4,0. Kosddunuent
ABTOKOPPEJSIIUHU /17151 UCTOPUUECKOTO Psi/la MAaKCHMAIbHBIX PACXO0B BOJBI OKa3a-
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Puc. A.9. XpoHonornyeckune rpadmnkn asMnUpUYecknx napamMeTpoB pacnpeLeneHia MakCrumManbHOro
cTtoka p. AHenp y JloumaHckom KameHkM, paccymMTaHHbIX No Belbopkam o6vema n=100 nert.
a) cpefHee KBaapaTM4eckoe OTKIOHeHNe, 6) KoadduureHT sapuaumn (C,); B) OTHOLWEHWE Koaddu-
UMeHTa acUMMETPUM K Koadduu neHTy Bapuauun (C, /C,); T) KosddULMeHT aBTokoppenaumm r(1)

Tabnnua A.6. MNapamMeTpbl pacnpefeneHns MakcuManbHOro ctoka p. JHenp
y JloumaHckoi KameHku, cpeaHue no BbIBopKamM pasHoOro oobemMa
W MO BCEMY UCTOPNYECKOMY PALY

Mapaserp O6beM BBIOOPKU Uctopuyeckuii
50 net 100 ner 200 net Pax
o 2670 2730 2760 3020
C, 0,52 0,54 0,55 0,60
C, 1,61 1,86 2,03 2,32
c/C, 3,0 3,4 3,7 3,9
(1) 0,15 0,18 0,20 0,28

cs paBHBIM 0,28, 4TO TakXKe COOTBETCTBYET €T0 Cpe/lHeMY 3HAUeHHIO, TOTyYeHHOMY
1o Hanbosee TPOAOIKUTEIBHBIM psifiaM Habaoennii Ha p. J{Henp. M HTepecHo oT-
METUTH, YTO MEX/Y BHIOGOPOYHBIMHU CTAHAAPTHBHIME OTKJIOHEHHSAMHE (S) U CpeaHu-
MU 3HaueHusAMU (Cp) CYLIeCTBYIOT NPSIMOJIUHENHbIe 3aBUCUMOCTH, BRIpa)KEHHBIE B
BH/IE CJeAYIONAX YPABHEHU:

mnsgn = 50 xet S = 0,665Cp—680,2; (R = 0,84),

misg n =100 getr S = 0,650Cp—538,5; (R = 0,90),

nnga n = 200 get S = 0,672Cp—-596,0; (R = 0,93).
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Hannune Takux 3aBUCUMOCTEMH CBUIETEIBCTBYET O TOM, UTO MEXKTOAOBasA USMEH-
UUBOCTbD, BbIpa’K€eHHaA B abCOJIIOTHBIX 3HAYEHUW:AX, IPAMO POMOPIIMOHAJIbHA CPE/THE-
MY 3HAQUEHHUIO 110 OIpEe/IETCHUIO CTAHIAPTHOTO OTKJIOHEHU pA/la TPU CTaHHOHapHOfI
OIl€HKe KOB(I)(I)I/IHI/IGHTB. BapHalliy, 4YTO UMEET MECTO B paCCMAaTpUBAE€MOM CJIy4dae.

OLeHKa OJHOPOAHOCTH BbIGOPOUHLIX MapaMeTPOB U KBaHTUAEH pacnpefeneHus,
paccyMTaHHbIX NO Ha6loAeHHBIM AaHHBIM M Ha NepUOA, IKCTUTYaTaLUm
rMAPOTEXHUYECKUX COOPYXEHHUA

Pacnosarast UCXOMHBIMH TAHHBIMHU 32 MaKCUMAThHBIMHU PACXOJAMHU BOJHI 32
4000 neT, mpeaACTaBUIOCH BO3MOXHBIM MPOBEPUTDh NPABHIBHOCTh IPUHSTON B Ha-
CTOsIIIlee BPeMsI TEXHOJOTHMU WHXKeHEePHO-TU/IPOJOTHYECKHX PACYeTOB, OCHOBAH-
HOW Ha PacIpOCTpaHEHWH OCHOBHBIX CTAaTUCTHUUECKHUX CBOUCTB PEUHOTO CTOKA,
MOJYYEHHBIX IO JAHHBIM MHOTOJIETHUX HAaOMIOMEHUI Ha TMEPHO/ HKCIUyaTaluu
THIPOTEXHNUECKUX COOPYKeHWH. VIHBIMU CJOBaMHM HA OCHOBE HCTOPHYECKOTO
psiia JTaHHBIX O MAKCHMAaIbHBIX PACX0/IaX BOMKI p. JIHENp NMpeCcTaBUIOCh BO3MOXK-
HBIM OCYIIECTBUTDH COTOCTaBJEHHE MPOEKTHHIX MAKCHMAJbHBIX PACXOAOB BOJIBI
3aJaHHO# 06ECTIEUeHHOCTH C PACXOaMHU BOBI MPEACTOSINETO MEPHOIA SKCIIYa-
TallU¥ TUAPOTEXHUYECKUX COOPYXeHu#. [[ys 9Tol menu B KauecTBe MPOEKTHHIX
Pacxo/[0B BOJBI IPUHUMATKCH PAacXobl Bombl obecneuernoctrio 0,5, 1,0 u 10%.
3a pacueTHbIH Mepro/l IPUHAMAINCh 06beMBI BhIG0opOoK 7,=50 1 n,;=100 set. B ka-
yecTBe Oy/IyIero meprozia 9KCIIyaTallil COOPYKeHHi IpuHUMauch n,=100 mer
1 n,=200 ner. B KauecTBe Mepbl PacXOXAEHUsI MeX/y IPOEKTHBIMM PacXofaMK
BOJIBI I PAcXOaMHU BOJBI, KOTOPEIe NMeIH MECTO B MEPHO DKCITyaTaluu THIPO-
TeXHUUeCKuX coopyxkeHuil B Teuenne 100 u 200 meT, IpUHUMATOCH CTaHAPTHOE
(cpenHee KBaIpaTHUECKOE) OTKIOHEHHE, Kak B aOCOMIOTHBIX eTUHATAX (£), Tak
B OTHOCUTENBHBIX (€', %). PesyabTaThl onpe/eseHus CTAHAAPTHBIX CIYYaiiHbIX
MOTPENTHOCTEH BEIGOPOUHBIX ITapaMeTpOB paclpefeleHus IPUBEAeHbl B Tabau-
me A.6, a CTAHIAPTHHIX CIYYallHBIX TMOTPEIHOCTel KBaHTU/IeH pacnpeneneHuss —
B Tabaume A.7, Tie k, — KOJIMUeCTBO BAPHAHTOB pacyeTa.

Tabmmya A.7. CTaHAapTHbIe ciydaliHble NOrpeLlHOCTM 3KCTpanonsaumMm napameTpoB
pacnpeneneHusi, Nosy4eHHbIE Mo AaHHbIM HabMIoAEHHbIX PSAO0B, Ha Nepuos,
aKcnnyaTauun rmipoTEXHUYECKUX COOPYXKEHUA

Cpennee Cv C o /C,
¢ £ £, % £ e, % € e, %
100 100 40 828 15.5 | 0.094 17.4 1.76 41.8
200 39 930 17.2 | 0.094 17.4 1.62 39.5
50 100 80 842 16.7 | 0.128 | 23.1 1.54 35.3

200 78 859 164 | 0127 | 22.0 1.35 29.9

n n, k

CraHzgapTHble ciIy4aiiHble TOTPEINTHOCTH PACXOXAECHUS MEXAY TPOEKTHBIMHU
OIleHKAMU TIapaMeTPOB U TTapaMeTpaMt, PACCUMTAHHBIME 110 TAHHBIM 32 MEPUOJT HKC-
IJIyaTaluu THAPOTEXHUYECKUX COODYIKEHUHl, [/IsI CPEeIHUX 3HAYEHH COCTaBISIOT
15—17%, nns kosddunuentor Bapuanuu 17-23% u 17151 oTHOIIEHUS KoshdHUIneH-
TOB aCUMMETPUH K Kosddurmentam papuanuy 30—42% (tabinma A.7).
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A.7. OueHKa 0AHOPOAHOCTY U CTaLMOHaPHOCTY MaKCUMasibHbIX PacxodoB Bodsl p.LlHernp 3a 4000 net

Cranjiaptible cJy4yaidlHble DPACXOXKIEHHUS MEX/Ay TPOEKTHBIMU KBAaHTHJISIMHU
W KBAaHTWJISIMH 34 TIEPUOJl DKCIUIyaTal[il COOPYXKEHWH COCTaBASIOT: 26—30% s
P=0,5%, 23-27% nns P=1% w 17-20% nist P=10%. [lnst pacuetHoro mepuona 100 nert
CpefHYEe KBaJ[paTHUECKHE TOTPENTHOCTH PACUeTHBIX KBAHTWIEH, Kak W CAeI0Bajo
OXHIaTh, MEHBITIE TIO CPABHEHHIO C pacdeTHBIM meproioM 50 et (Tabauta A.8). He-
KOTOpOe YMeHbITIeH e TIOTPENTHOCTH pH Tlepexofie oT nepuoza B 100 et k meprozny B
200 sieT sKCITyaTaul COOPYKEHNH SIBISETCS CIYIAHBIM 1 CBSI3aHO CO CYYalHBI-
MU TIOTPEITHOCTSIME M Pa3HBIM 06HEMOM BEIGOPOK.

Teopernueckre ONEHKH CAYUaMHBIX CPeTHUX KBAJ[paTHUECKMX MOTPEINTHOCTEMH
[IPH Tepexojie OT MPOEKTHBIX PACXO0B BOIBI K PACXO/IaM BOJIBI B EPHOJ DKCILTyaTa-
IIUU THAPOTEXHUUECKHAX COOPYKEHHH OTCYTCTBYIOT. BMecTe ¢ TeM MOXHO cOTocTa-
BUTH CJAyJaiiHbIe MOTPENTHOCTH KBAHTHJIEH pacipee/ieHns], pACCYUTAHHbBIE METOOM
CTaTUCTUYECKWX WCIBITAHUMH, TPH OTHOM W TOM JKe PacueTHOM IIeprofie U IepHojie
HKCILIyaTallly THAPOTEXHIUECKUX COOPYKEHMTI.

CiemyeT OTMETUTH, YTO, XOTS TOCTAHOBKA 341Ul B JAHHOM CJIy4ae HeCKOJIbKO OT-
JnYaeTcs], HogobHoe cpaBHeHNe HMEET IPaBo Ha CyIecTBoBaHue, JeficTBUTENbHO, B
YCJIOBUSIX IPUMEHEHMS METO/Ia CTATUCTUYECKUX UCTbITaHul [ PoxkmecTBenckuil A.B.,
1977] 1 B yCIOBUSIX PacueToB, MpecTaBIeHHbIX B Tabaunax A.7 u A.8, nMeer MecTo
HEKOTOpasi aHAJIOTHS TIPU OHOM H TOM JKe PacueTHOM TepHo/ie U TIepHo/ie SKCILIya-
TaIlU¥ COOPYXKEHUH,

Tabnuya A.8. CTaHfapTHbIE CllydaiHble MOrpPeLHOCTU 3KCTPanosauum KBaHTUIen
pacnpefeneHus, nosy4eHHble No AaHHbIM HaOMIOAEHHbIX PAAOB, HA NEPUOL,
aKcnnyaTaumm ruapoTeXHNYECKUX COOPYXEHUIM
P=0,5% P=1% P=10%

" "2 k, 3 e, % £ e, % 3 e, %
100 | 100 40 4480 | 279 | 3610 | 25,3 | 1590 8,4
200 39 4470 | 259 | 3640 | 23,0 | 1570 | 174
50 100 80 4990 | 30,10 | 3940 | 27,3 | 1640 | 19,8
200 78 4980 | 29,6 | 3980 | 26,9 | 1700 | 19,6

CpaBHUM JIUITH OWH BapuaHT. [ puMeM pacueTHBIH TeproO U HEPUO TPEACTOSI-
mell sKkcIIyaTalluu coopy:keHust paBHbM 100 romam. B kauecTBe pacueTHOTO Mak-
CHMATBHOTO PAcXo/ia BOJBI IIPUMeEM pacxo Bojbl 0,5%-Hol obecnedennocTn. Torma
CTaHJapTHAas CAy4aiiHast MOTPeIIHOCTh ITAHHOTO KBAHTUJISI B COOTBETCTBUY C IAHHBIMHU
Tabnunsl A.8 coctaBut 4480 M3/c, a o pacdeTy ¢ HOMOI[BIO METOa CTATHCTHYCCKAX
ncnbitanuit — 4090 m3/c. [TomydeHHOe pacxoXk/AeHHe B CTAHAAPTHBIX MOTPENIHOCTSIX
paccMaTpUBaeMOTO KBAHTHU/ISI HE CTOJIb BEJMKO U JIETKO MOKET OBITh OOBSICHEHO pas-
HBIM 00BEMOM HCXOAHOW MHGOPMAIUK, UCIIOAb30BAHHON IIPH pacdyeTax, MpeIcTaB-
JIEHHBIX B Tabsuie A.8, ¥ IPY MCIOIb30BAHUK METO/IAa CTATUCTHYECKUX MCIbITAaHMUIA,
[TpudeM B mocaemHeM ciydae o0beM HHGOPMalMU Ha HopsaoK 6obiie. Kpome Toro,
B pabote [ Poxaecrsenckuii A.B., 1977] paccMaTprBaeTcsi 3aBIOMO OHOPO/HAST CTa-
ITMOHAPHAsI IOCIEI0BATENbHOCTD CAYIANHBIX UKCe, 33JaHHBIX IPOCTOH 1lenbio Map-
KOBa. B HacTosIIIIEM ke TpUMepe pacCMaTPUBAIOTCSI MHOTOJIETHHE KoJIeOaH sl BIIOJTHE
PEThbHBIX MAaKCUMATbHBIX PACXOMIOB BOAHI, KOTOPHIE 3a GOMBIINNE TPOMEKYTKH Bpe-
MeHH (CTO JieT 1 6oJiee) MOTYT MPEACTABISTh COO0M HECTAIIMOHAPHBIE TPOLECCH, HEe
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HMepllye IPUHIUNHATBHOTO 3HAUEHWSI JIJIsT IEPHO/IOB BpEMEHH COM3MEPHMBIX C Iie-
PHOZIOM 3KCIUTyaTallui THAPOTEXHWIECKUX coopykeHHH. [loaToMy ecTecTBeHHO, UTO
B Psijly MaKCHMAJIBHBIX PacXoJIOB BOJBI [HCTIEPCHs KoaebaHui HECKOMBKO GOIbIIE,
YeM B 3aBeJOMO OTHOPOJHON CTaTUCTHYECKOH COBOKYITHOCTH, TOJIY4E€HHOH 110 METOLLY
CTaTUCTUYECKUX UCTIBITAHMH. /[e/10 B TOM, UTO HCXO/IHBIE TAHHBIE 32 MAKCHMA/IbHBIMU
pacxofamu p. /[Helpa BKIIOUAIOT TPeH/Ibl 3a epro/ BpeMeHu 4000 JeT, KoTopble He
OYeHb BeIHKH, UTO ¥ CBHAETEIbCTBYET 00 OMHOPOIHOCTH AAHHBIX HAOMIOMEHHUI.

TakuM 00pa3oM, TPEACTaBIeHHbIe B HACTOSIIEM HPUMEpe MaTepHaibl yOemu-
TeIbHO CBHIETETBCTBYIOT O TOM, UTO IPWHSTAasl B HACTOsIee BPEMS TEXHOJOTHS
HMHXEHEePHO-THAPOJOTHYECKUX PacyeToB, KOT/la Ha OCHOBAHUH JIAHHBIX THPOMETPH-
JeCKNX U3MepeHHI BRIHOCHUTCS CYsK/IEHHE O BEPOSITHOCTHOM TIPeBU/IEHHH GYIYIIETO
peXuMa BOJHBIX 0OBEKTOB, T. €. Ha MEepHoJl 9KCIIYATAIldH COOPYKEHUI, TOoIydmIa
OCHOBATebHOE TO/ATBEPXKAEH e, ITO OTHOCUTCS K mpotiomy 6osee yeM 4000-1eT-
HeMy IepHOAY BpeMeHHU. UTo ke KacaeTcsl MHKEeHEPHO-TH/IPOJOTHYECKUX PACUETOB
B YCJIOBHSIX BO3MOJKHOTO IJIOOATHHOTO M PETHOHATBHOTO M3MEHEHHUN COBPEMEHHOTO
KJIUMarTa, TO 3TO TeMa, BEIXO/[SINasl 3a IpefiesTbl HACTOSIIIEro TTpFMepa 110 OIleHKe Ofi-
HODOZHOCTH. B TaHHOM ciIyuae MOXKHO JIHIIb OTMETHTD, YTO OJ[HA U3 IJIABHBIX 33/1a4 B
5TOM HallpaBJIeHNH 3aKJII0YA€TCsI BO BHUMATEIbHOM CJIeXKeHUH 33 TaTbHEHIITUMU 13-
MeHEHWSIMHU KIMMaTa U peakiiieil peyHOTo CTOKA Ha 9TH NU3MeHeHUsI,

A.8. OueHka 0AHOPOAHOCTU MAKCUMaNbHLIX PacX0A40B BOAbI
p. Ky6aHb — HeBMHOMBICCKMIA rMAPOY3€EN C UCNONb30BAHMEM
AOBEpPUTENIbHBIX FPaHUL, K KBAHTUASIM pacnpeaenieHns npum Tpex
napameTpax, onpeaensieMbiX No BbIGOPOYHBIM JaHHBIM

Ha pucynke A.10 npezcTaBiieHa sMOUpUUYecKast ¥ aHATUTHYECKasT KpUBbIe 00e-
CTIEYEHHOCTH MAaKCHMATbHBIX PACX0/I0B Bomsl p. Kybanb — HeBuHOMBICCKHIT THIPOY-
3€J1, TOCTPOEHHAS MO TAHHBIM HAGTIO/IeH U 32 MAaKCUMATbHBIMHA PACXOIaMu BOIbI 6e3
yueTa BpIjlatonerocss Mmakcumyma 2002 roga.

3HaueHne 9TOro MaKCHMAaJbHOTO PAacXo/la BOJBI HE BBI3BIBAET COMHEHHH B €T0
IOCTOBEPHOCTH, KOTOPHIH OBLI TIIATENBHO MPOAHATU3UPOBaH crnenuaarucTamu [T,
Karacrpodmueckuit makcumym 2002 roma majieko BRIXOAUT 3a IIPEAETbl BCETO PsIa
HaburrozieHnit. Bosblie Toro, 3HaUeHHE MAKCHMATBbHOTO pacxofa Boabl 2002 roma BhI-
XOJIHT 32 TIPEZIENBI BEPXHEHN TOBEPUTETBHON TPAHHITHI 0becedeHHOCThIo 99%, TO ecTh
3a TpEJIENbl TPEX CPEMHUX KBAIPATUIECKUX MOTPENTHOCTEH BEIOOPOUHBIX KBAHTHIIEH
pactpenesenust. TakiuM 06pa3oM, MOXKHO YTBEPIKAATh, YTO IIPH YPOBHE 3HAUMMOCTH
1% 3HAUeHWe MaKCUMaIbHOTO pacxojia Boasl 2002 T. He COOTBETCTBYET IHIIOTE3E OfI-
HOPO/HOCTH TIO OTHOIIEHHIO KO BCEMY PSALY HabIIOMEeH U, UTO TPeOGYET HONOMHUTENb-
HOTO TH/IPONIOTHYECKOTO M CTAaTHCTHMUYECKOTO aHAIN3a, KOTOPHIN MPOU3BE/IeH B pas-
nesie 6 HacTOSIIMUX pekoMeHzanui. OcranbHble 3HAYEHUST MAKCUMAIbHBIX PACXO/IOB
BO/IBI BIIOJTHE COOTBETCTBYIOT IOBEPUTETHHBIM IPAHUIAM TLTIOC-MHHYC OJTHO CpeTHee
KBaJ[paTHyYeCcKoe OTKJIOHEeHHe, B KOTOPHIT Momano MeHee 67% BceX pacxofioB BOMIBI U
IJIIOC-MUHYC YIBOEHHASI CPETHSIS KBafipaTHUeckast OMmbKa, 3a Mpe/Iesibl KOTOPOoii He
Honano HU OJHO 3HaYeHHe MaKCUMAaNbHBIX PAcXO[OB BObL. T0 ecTh B JAHHOM CITY-
Yae BCce U3MepeHHbIe PACXO/IBI BOBI MONAIN BHYTPH BYX CUTMOBBIX /IOBEPUTETBHBIX
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/4.8. OueHka OHOPOAHOCTU MaKCUMa/bHbIX PACX040B BOAbl p. Ky6aHb — HeBUHOMbICCKUI rugpoysen

Puc. A. 10. JjoBepuTenbHble rpaHuLbl (TOHKME TMHUN) K aHaIMTUYECKONW KPUBOW obecrnevyeHHOCTHN
MaKcuManbHbIX pacxogos Bogbl p.KybaHb-HeBUHHOMbICCKUI Fnapoy3en ¢ napameTpamMn pacnpege-
neHuns: Qep =691 m3/c KM2;Cv=0,29; Cs/Cv=3,5; mOBGbEMOM UCXOAHbIX AaHHbIX 1 =81 rog;

1 — aHanMTuyeckasa Kpusas; * — aMNMpUYeCcKue 3Ha4YeHNs; m— 3MNUpMUYeckoe 3HayeHne obe-
crneyeHHocTn pacxoga 2002 r. (4000 m3). noBTOpsAeMOCTbIO oAnH pa3 B 200 neT (MoBTOpsAeMOCTb
pacxopa ogmH pa3 B 200 neT no gaHHbiM [FankvH TLA unap., 2004]

rpaHuy,. OueHKa Of4HOPOAHOCTHW, BbINOSIHEHHAS C UCMO/b30BaHWEM KPUTEPUEB OLHO-
pogHocTn JukcoHa n CMupHoBa-I'pabca TakXke NoATBEpANIa HEOLHOPOLHOCTb MaK-
CMManbHOro pacxoja soasl 2002 r. B paccMaTpuBaeMoM CTBOpe HabnwaeHuin. Ctonb
60/bLLIOe OTKNOHEHUE MaKCMManbHOro pacxofa sogpl 2002 r. y6eauTenbHO cBuie-
TeNIbCTBYET 06 ero HeoZHOPOLHOCTW, UCXOAA LaXe U3 MHTYUTUBHbLIX TMAPONOrnye-
CKMX NpeAcTaBieHnii. N aTo 6e3ycnoBHO NpaBuabHO. HO MOXET OKasaTbCA 60/bLUOe
4ynucno Apyrux cnyyaes, KOrga OTCKOUMBLUAA TOYKA IMMUPUYECKOro pagja Habnwome-
HWUIA He CTO/b 3HAYMTENbHO OTK/IOHAETCA OT BCEX OCTa/lbHbIX TOYEK AMMUPUYECKOTO
psfa U B TaKOM Cnyyae He06XO4MM KONMMYECTBEHHbIV aHa/M3 OAHOPOAHOCTU TaKmnx
[aHHbIX. V1 B 3TOM C/ly4ae MOTYT 0Ka3aTbCA MOJIE3HbIMW CTAaTUCTUYECKME KPUTEPUU
OAHOPOAHOCTM, BK/KOYAA PaCCMOTPEHHbIA MPUMeEP MUCMOMb30BaHUS AOBEPUTESbHbIX
rpaHnL, K KBaHTUNAM pacnpejenieHns rmaposiornyecknx XapakTepucTuk.

WTaK, pacCMOTPEHHbI NpUMep OLEHKN OAHOPOAHOCTM MaKCMMaslbHbIX PacXo40B
BO/bl Ha OCHOBE [JOBEPUTESIbHbI TPaHuL, K KBAaHTUAAM pacnpefeneHns, BrosHe MOXeT
ObITb PEKOMEHZOBaH MPW MCMOMNb30BaHUN B MPaKTUKE WMHXXEHEPHbLIX TMAPONornye-
CKWX pacyeToB.

Mpu paccmMoOTpeHUM JaHHOMO NprMepa creayeT UMeTb BBULY, UTO aHaNIMTUYECKas
KpvBasi 06eCne4YeHHOCTN MaKCMasbHbIX PacXoAoB Bogbl p. Ky6aHb-HeBMHOMbICCKMI
rMapoysen B faHHOM C/lyyae NOCTPOeHa TONMbKO A5 aHann3a 0f4HOPOAHOCTU MaKCK-
Ma/ibHbIX pacX0A0B BOAbI pacCMaTp1BaeMoro psiga HabnaeHuin. ITa Kpueas obecne-
YEHHOCTM HWU B KOEM CJly4ae He MOXKET ObITb MCMO/b30BaHa NpW OLEHKE pacyeTHOro
3HaUYeHUs MaKCMMasbHbIX PacxofoB Mpu CTPOUTENIbHOM NPOEKTUPOBaHWUU, UK MpU
nepecyeTe MaKCMMabHbIX PacX0f0B BOAbl AENCTBYHOLLErO MMAPOTEXHMYECKOrO COO-
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py>XeHus. STOMy BOMPOCY MOCBALLEH CreLuanbHbIii NpuMep B pasfene 7, B KOTOPOM
paccMaTpUBarOTCH MHXKEHEPHbIe TMAPONOrMYECKUe pacueTbl B CTBOpe p. Ky6aHb -
HeBMHOMBICCKUIA TVApOY3en Npu nepecyeTe MaKCUMasbHbIX PacHeTHbIX PacXofoB
BOAbl pacCMaTpPMUBAaEMOro CTBOPa HaG/IHOAEHWIA.

A.9. OueHka 0gHOpPOAHOCTY rO0BOro CTOKa p. KamuaTtka -
c. BepxHee KamuaTtckoe ¢ UCMO/Ib30BaHNEM LOBEPUTESNbHBIX MPaHNLY
K KBAHTUNAM pacnpegeneHns npy Tpex napameTpax,
onpegensieMbIX Mo BbIBOPOUHbIM AaHHbLIM

Ha pucyHke A1l npeacTaBneHbl aHa/MTUYeCKas U 3MMNUPUYECKAs KpPUBble
o6ecneyeHHOCTM rofoBOro cToka p. Kamuatka —c. BepxHee Kamuatckoe. Ha aToT
PUCYHOK HaHeCeHbl BEPXHME U HWKHWE A0BepUTeNibHble FPaHuLlbl K KPUBOWA 06e-
CMEYEHHOCTM, pacCyMTaHHble YNPOLLEHHbIM CNoco6oM (B NpPesnoiodXeHUU Hop-
MaSIbHOr0 3aKOHa pacnpejeneHns BbIGOPOUHbIX KBaHTWEN), Npy TpexX napameTpax,
onpegensemMbix Mo BbI6OPoUHbIM AaHHbIM. Mpn CJCv=2 pacnpegeneHve MupcoHa
111 Tvna n C.H. Kpuukoro n M.® MeHkens cosnagaioT. OgHO CUIMOBbI (&) WH-
TepBas COOTBETCTBYET 67%-0li 06eCNEeYEHHOCTI JOBEPUTENBHBIX TPaHUL, ABYX CUT-
MOBbI (2a) WHTepBan COOTBETCTBYeT 95%-0i/i 06eCMeYeHHOCTW A0BEPUTENbHbIX
rpaHuL, ¥ TPeX CUrMOBLIA MHTepBan (3a) cooTBeTCTBYET 99%-0ii 06eCNeYeHHOCTH
[OBEPUTENBHBIX TPaHuL,.

Qm3c

Puc. A.11. [loBepuTe/bHbIE FPaHNLLbl K aHa/IMTUUECKOW KPUBOI 06ecrneyYeHHOCTH rof0BOr0 CTOKa
p. Kamuyatka — c,BepxHe-Kamuatckoe ¢ napameTpamiy pacripegeneHus:
Qcp =s:.0 MIc; Cv=0,17; CICV-. .. r(1) =0.31; n =76,
1— aHa/mMTMYecKas KpuBasi; I — 3MMUPUYECKUE 3HAYEHNS
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A 10. Muaponorndeckuit aHamma onpeneneHna PacyeTHIX MAPO/IONMYECKX XapakTepucTiK

[TomaBastolee YNCIO SMINPAUECKUX TOUEK PACIIONOXKEHBI B TIpe/iesiax TOBEPHU-
TEJBHBIX TPaHuUIl 67%-0ro MHTEpBAIA M BCEe BMITUPUYECKHE TOYKH TTOTIATH B TpeIeax
IOBEPUTENBHBIX TpaHuI] 95%-oro nHTEpBATA.

Ha sToM ocHOBaHMM MOXKHO 3aKJIIOYHUTh, YTO BCE HMIUPHUECKUE JAHHBIE COOT-
BETCTBYIOT HYJIEBOW THIIOTe3e CTAaTUCTHUECKON OMHOPOAHOCTH TOMOBOTO CTOKA PEKH
p. Kamuatku y c. Bepxnee Kamuatckoe,

A.10. T'maponornyeckuit aHanus onpeaeneHus pacyeTHbIX
rMAPONIOrMYECKMX XapaKTepUCTUK NO HEOAHOPOAHLIM AAHHBIM PEeK
CTEMNHbIX U NONYNYCTbIHHbIX PAUOHOB

[lpn anamuse KpMBBIX pachpe/ie/ieHrs] PasinuHbIX XapAKTEPUCTUK CTOKA peK
CTENHO} 30HBI YacTO OOHAPYKUBAIOTCSI CAYYAH PE3KOTO HECOOTBETCTBHST HMIUPH-
YeCKMX U aHAIUTHYECKHX KPHUBBIX 0OeCIedeHHOCTel — Cciydam, KOTOpble He MO-
TYT OBITh OOBSICHEHBI TOJBKO CAYYAWHBIM PACIIOIOKEHHEM YMIMPUYECKHX TOUEK,
CBSI3aHHBIX C CPABHHUTEIHHO HEGOJIBINON TATENHHOCTHIO THAPOJIOTHYECKHX PSIIOB.
B psiie mpuMepoB HabGAIOMAIOTCSI CHCTEMATHYECKHE OTKJIOHEHHST SMITAPUYECKUX TO-
YeK OT aHATUTUYECKUX KPUBBIX paclpe/ie/ieHust, IpUMeHsIEMBIX B TUApoJoruu. Tak,
B 30He MaJIBIX 1 60JBIIHX 06eCIeUeHHOCTEH YacTo HAGIIOMAETCSI CIIOMaXKMBAHHE DM -
MUPHYECKHAX TOUEK TI0 CPABHEHWIO C aHATHTHUECKUMHU KPUBBHIMU 006eCIeueHHOCTH,
IpuMeHsAeMBIME B Tuzposiorun — pacupeneaenue C.H. Kpunkoro n M.D. Menkens
u pacupezenenne [Iupcona 111 tTuma. JI.M. Konapsxkesckwuii [ Konapxkesckuii JI.K.,
1961], mpoananuzupoBas 121 sMIHUpHUUIECKYIO KPUBYIO paclipe/ieJieHUsI CI0sI BECEH-
HETO CTOKAa peK CTEMHOU ¥ JIECOCTEMHOM 30HBI, MpHIIe] K BEIBOAY, 4To 68% Bcex
clly4aeB «..XapaKTepusyeTcst MeHbIel mo cpaBHennio ¢ kpusoii [Tupcona 111 Tuna
KpPYTH3HOM MpaBoil 1 0COOEHHO JIEBOM BeTBel U YBeIMUeHHOU KPYTU3HOM cpeHeit
yacTu B 30He 20—-70%>.

(DopmanrbHOe UCHONb30BAHNE AHATUTHUYECKIX KPUBBIX PACIpE/e]eHNsT B TAKUX
CJIyYastX MOKET MIPUBECTH K 3aBBIIIEHHBIM 3HAYEHUSIM MCCIeTyeMOH BETMUMHBI CTOKA
PE/IKOIT TTOBTOPSIEMOCTH, UTO MOXKET MOCTABUTH MO/l COMHEHHE 3(h(PeKTHBHOCTD TH-
IPOTEXHHUECKHX COOPY KeHHH.

HemomycTuMocTh YHCTO MEXaHMUECKOTO UCIOIb30BAHUS AHATTUTHIECKUX KPUBBIX
pacnpenenenust otmedaet J[.JI. Cokomoseknit: «Ciemyer, oflHaKo, IOMHUTB, UTO BCe
MaTeMaTHYECKHEe CXEeMbI paclpeiesieHus sIBISIOTCS B 3HAUNTeIbHOH cTeneHn ¢op-
MaJIbHBIMH U IPEACTABISAIOT COOOH, 10 CYIECTBY, I TEXHUUECKUI TpUeM 9KCTpa-
HOJISIIM Y MITUPHYECKHX KPUBBIX 0OECIIEYEHHOCTEN, T.€. SIBISTIOTCSI MATEMATIIEeCKAM
JIEKAJIOM, TPUMEHUMBIM JIUITIb TIOCTOJIBKY, TTOCKOJIbKY OHH COTJIACYIOTCSI C OIIBITHBIMH
JTaHHBIMHM, ¥ HY OJTHA U3 HUX He MOXKET Y/IOBJIETBOPUTDh BCEBO3MOXKHBIE CIy4au TH/IPO-
Jormdeckux pacuerons [ Cokomnosckwii /1.J1, 1959].

CremoBaTesibHO, [UISI CTBOPOB, T/ie HAOJIOLAeTCsl sSIPKO BEIpAKEHHOE Heco-
OTBETCTBHE SMITMPUUECKHUX W AHATUTUUECKMX KPUBBIX pacipe/iesieHus], HCIOoNb30BaTh
HOCJIeTHE He UMEET CMbICJIA, «B TakuX caydasx sl BBIYUCIEHUsT PACXO/I0B Pa3iny-
HOH 06eCIIeYeHHOCTH OCTAETCS TOMBKO IPOIKCTPAMONUPOBATH KPHBYIO 0becIieueHHO-
cru» [ Metoamueckne pekomenganuu, 1962].
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OueBuaHO, 4TO Trpaduyeckas DKCTPANOJSIHS SMIMPUUECKON KpHBOil obec-
IEYEeHHOCTH He JHIIEHA deMeHTa CyObeKTHBU3MA U BO3MOXKHA JIUIITh TIPH I0CTAaTOY-
HO TUTENHBIX psilaX HaOMIOMeH .

[IpakTiKa HCMONb30BaHMST AHATHTHYECKHX KPUBBIX pacrpejesenus: (OHHO-
MUHaTbHas Kpupasi, kpusas pacnpenenenus M.D. Meuxkenst u C.H. Kpurikoro) ybe-
JIUTETHHO TOBOPHUT O BIOJHE YAOBIETBOPUTETHHON CXOAMMOCTH C SMIUPHYECKUMU
CTOKOBBIMH JIAHHBIMH B MOAABJISIONEM OOJBITHHCTBE caydaeB. [losToMy oTaenbHbie
UCKJIIOUEHYSI, B TOM UNCTe U paclpe/ieJieHUsl BeCEHHETo CTOKA HEKOTOPBIX PeK CTell-
HOM ¥ MOJTYTYCTBIHHOM 30HBI, Clle/lyeT PAaCCMaTpUBATh B KAKIOM CIydae OT/ENbHO.

Ecam momxoauTh K CTOKOBBIM psiZiaM ¢ TOUKHY 3pEHKs UX aHATU3a METO/[laMU TEOPUU
BEPOSITHOCTEH, TO CTAHOBUTCS COBEPILEHHO SICHO, UTO CJIy4al HeCOOTBETCTBUS SMIIH-
PUUECKHX W AHAJUTUUECKHUX KPUBBIX paclpefie/ieHns], TPUMeHsIeMbIX B TUIPOJIOTHH,
cJIeyeT oObSICHSTh He HECOBEPIIEHCTBOM aHATUTHYECKUX KPUBBIX 0OECIeUeHHOCTEH, &
HEBHIIIOJHEHNEM YCJIOBHIT, KOTOphIE HAKIAABIBAIOTCS Ha TTOCAEIOBATETBHOCTH HAOTIO-
JIEHU# IPU UX CTATHCTHUECKO# 00paboTKe. ITH YCAOBHS 3aKIHOUAETCS B TOM, UTO UJie-
HBI TTOCTEI0BATETBHOCTH HaOTIOMEHUH TOMKHBI OBITH OMHOPOIHBI F HE3ABHCHMBI.

Ha Brimonnenuu ycaoBusi OZHOPOHOCTU CTOKOBBIX PSIIOB HEKOTOPBIX PeK CTel-
HBIX PailoHOB ocTaHOBUMCS GoJIee TOIPOOHO.

Craructuyeckoe MCCAEOBaAHNE CTOKOBBIX PSIZIOB OCHOBAHO HA UCTIOTH30BAHWY BHI-
BO/IOB TEOPHH BEPOSITHOCTER, KOTOPbIE MOTYT GBITh MPUMEHUMBI TOTBKO JIJISI PSIIOB OHO-
POMHBIX BeTTMYHH. [109TOMY OIEHKA, AHATH3 1 OTOOP UCXOAHBIX TAHHBIX C TOUKH 3PEHUST
UX KaueCTBEHHOIN OHOPOAHOCTH JOJIXKHBI IIPE/IIECTBOBATh BCIKOMY CTAaTUCTUUECKOMY
anammzy. Ocoboe BHUMaHWE B 9TOM OTHOIICHHUH [O/IKHO OBITh YETEHO CAyYasiM, KOT/Ia
HabII0/IaeTCST HECOOTBETCTBIE aHATTUTUUECKHUX U OMITUPUUECKUX KPUBBIX 00eCTEUeHHO-
CTell, TaK KaK 9TO HECOOTBETCTBUE B OTAETBHBIX MPHUMEPAX MOKET OBITH CBSI3aHO C He-
OTHOPOIHOCTHIO PSAJIa CTOKOBBIX BETUUHMH., DTO 00IEN3BECTHOE TOJIOKEHHE HHOT/IA He
VUHTHIBAETCS TTPH CTATUCTHUECKOH 06paboTKe THAPOTOTHUECKUX PSIIOB.

Boo6iiie roBopsi, TPUUMHEI, HAPYIIAONTHE OJHOPOJHOCTD THAPOJIOTHUECKHAX PSi-
JTOB, MOTYT OBITH CaMble pa3HOOOpa3Hble, HAUMHASI OT HCKYCCTBEHHOTO PETYTHPOBAHHS
CTOKQ, UTO, KaK TPABUJIO, YUUTHIBAETCA HMPY THIPOJIOTHUECKUX pacyeTax W, KOHUYas
(hakTopaMu ecTeCTBEHHOTO XapaKTepa, KOTOpble 4acTO YIMYCKAIOTCsl MPU CTaTUCTH-
JeCKOM MCCTeIOBAHNHT THAPOJIOTHYECKUX PSI/TOB, BIOTHE TOHSITHO, UTO TIEPEYUCTUTh
BCE MHOTOO0Opa3re MPUUNH, HAPYIIAIIINX OJHOPOAHOCTh THAPOJOTHIECKUX PSIIOB,
He Ipe/CTaBAaeTcs BO3MOKHBIM. VICTOUHUKY Pa3HOPOAHOCTH CTOKOBHBIX PSI/IOB CJe-
IYET UCKaTh 0C0O0 B KAXKIOM OTIAETHHOM CJyUae.

PaceMorpum HekoTopbie 06111e 0cobeHHOCTH (POPMUPOBAHKSI CTOKA CTEMHBIX PEK.

B cTenHpIX 1 MOTYIYCTHIHHEIX palionax B GOpMUPOBAHUY CTOKA BECEHHETO TI0JI0-
BO/IbS, a CJIe/IOBATENbHO, B 3HAUUTEIBHON CTEIIeHH W TOI0OBOTO B MHOTOBOIHBIE TOJTBI
IIPUHUMAET yuacThe BCs IIONIAAbh BOAOCOOPA, B MATOBOIHBIE TOBI — BCSI IUIOMIA/h
Boztoc6Opa 3a BHIUETOM YACTHHIX TIOMeH 6ECCTOUHBIX MOHMKEHUH MECTHOCTH H,
HaKOHel], B UCKIIOUUTEIbHO MaIOBOJHBIE TOJIBI CTOK BECEHHETO TTOIOBO/IbST POPMHPY-
eTcd 3a CUeT 3aMacoB BOMBI B CHEXKHOM MOKPOBE B PYCJIOBOM CETH, IOCTUTAS HYJIEBHIX
3HAUEHNH Ha OTAETBHBIX PeKax.

[TepemenHast meficTBYIOMAs MIOMAb BOAOCOOPA U CO3/IAET B TAKUX CAYUASIX Pas3-
HOPOZHOCTDH B CTOKOBBIX Psi/Iax.

B ycioBusX 30HB M36BITOYHOTO YBIAKHEHUST GECCTOUHBIE TOHUKEHHST MECTHO-
CTH He OKa3bIBAIOT CYIIECTBEHHOTO BIWSHUS HAa CHUXKEHHE TOMO0BOTO CTOKA, GJaro-
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Japst MATBIM PA3IUUMIM B BeJMYMHAX MCIIAPEHHS] C OUYBBI ¥ BOIHON MOBEPXHOCTH.
B yc/moBHsIX 30HBI HEIOCTATOUHOTO YBAAKHEHUS BAUSHAE OECCTOUHBIX JIETIPecCHil Ha
TO/IOBOI CTOK 6YET TeM 60/IbIITe, 4eM GOJTbIIIE PA3HOCTh MEXKILY HCTIAPEHHEM C BOIHOM
TIOBEPXHOCTH U MCIAPEHUEM C TIOUBHL. B 9TOM OTHOIIEHUH BAUSHUE OECCTOUHBIX MO~
HUKEHHUI MECTHOCTH HA TOJIOBOI CTOK HOCHUT 30HATBbHBIN XapaKTep, TaK Kak OHO 00y -
CJIOBJIEHO KIUMATHUECKUMU (hakTopaMu., TOJbKO MMOITOMY, C Halllel TOUKH 3peHUs, U
HaOII01Al0TCST HEKOTOPBIe 00IHe 3aKOHOMEPHOCTH SMITUPHUECKUX KPUBBIX obecire-
YEHHOCTEN rOIOBOTO M BECEHHETO CTOKA PeK 3aCyITUIMBOI 30HbI. 3TH 3aKOHOMEPHOCTH
TeM GoJiee BBIMYKJIBI, UeM Oojiee 3aCyITHB paiioH, KOTOPHIH APEHUPYET peka, U ueM
Goublie B bacceline peku HabII0TaeTCst 6eCCTOUHBIX MOHMKEHNH MECTHOCTH.

OTMeTnM, 4TO pacripocTpaHeHre OGecCTOUHBIX MOHWKEHWH MEeCTHOCTH CBOM-
CTBEHHO He BCeM palioHaM 3aCyILIUBOH 30HbI.

Tonbko mosToMy cBoeobpazHast hopMa BMIHUPHUECKOH KPUBOH 06ecTiedeHHOCTH
He CBOWMCTBEHHA BCEM peKaM 3acyLLINBoO# 3oubl. Ce1oBaTesbHo, CTOK B YCIOBHIX
CTEITHBIX M TOJTYTYCTBIHHBIX PAHOHOB B 3HAUMTETHHOMN CTETIEHH CBSI3aH € HATAUMEM
Ha BomocGope GeCCTOUHBIX MOHMKEHHH MECTHOCTH, MPEACTaBAEHHBIX PA3HOTO PojIa
3amafuHaM 1, OTIOIIIaME U IPYTUMU MUKPO- W MaKPO-MOHUKEHUSIME, AKKYMYJTHPYIO-
ITUMH TOBEPXHOCTHBIN CTOK, KOTOPBIH B /labHENITIEM UacTHIHO U/IeT HA UCTIAapeHue, a
OCTaJbHasA 4yacTh uepe3 (pUAbTPaIlHIO IEPEXO/IUT B OA3EMHBIN CTOK.

B pesynbrate aHanmmsa ypaBHeHHsI BOJHOTO OGanaHca GaccelHa ¢ BHYTPEHHUMH
6eccrounsiMu Bogocbopamu J1.JI. Coxomosckuii [Cokonopckuii /[.J1., 1963] ormeua-
€T, UTO ... BOMHOCTh MATIOBO/THBIX JIET PE3KO CHIZKAETCS, & B MHOTOBOJIHBIE TOJTBI Pe3-
KO YBETMUNBAETCS, UTO U SIBJISIETCA IPUUMHON YBeTMIeH s BapUaliy rOI0BOTO CTOKA
U YCUJIEHUS eTO HEPAaBHOMEPHOCTH U KOHTPACTHOCTH...».

Taxum 06pazom, BAusHUE GECCTOUHBIX TOHVKEHNH MECTHOCTH HA CTOK PEK 3a-
CYILIMBOM 30HBI HAMPABJIEHO Ha 00Iee CHUKEHHUE CTOKA, C OIHOM CTOPOHBI, U Ha yBe-
JudeHe ero KoaebaHuit B MHOTOIETHE T TIePCIIEKTHBe, C IPYTOH, 3a CUET YBETHYEHHUST
YKCJIa MAJTOBOIHEIX ¥ MHOTOBO/IHBIX JIET IIPY HEZIOCTATKe CPe/THUX 110 BOAHOCTH JIET.

TakoBa KauecTBeHHAas] CTOPOHA BIUSTHYS GECCTOUHBIX MOHMKEHHH MECTHOCTH
Ha CTOK PEK 3aCYILIMBOM 30HBI, HJAroaps YeMy MPOUCXO/IUT CIOJaKHBAHUE HHTE-
TPATBHBIX KPUBHIX paCIpeneeHnst B 30HaX MATBIX U GOIbIINX 0OecedeHHOCTel Tpr
YBENIWUEHHOM KpYTH3He cpefHell yacTh. UTo e KacaeTcs KOJWYeCTBEHHBIX Xapak-
TEPUCTUK, TO MOXKHO IIPUBECTU HECKOJLKO NIPUMEPOB, 3aMMCTBOBAHHBIX U3 JUTepa-
TypHBIX ucTouHnkoB [Bockpecenckuit K.IT. u ap., 1959, Cokonosckuit /[.JI., 1963],
KOTOPBIE XapPaKTEPU3YIOT pa3Mephl GECCTOUHBIX MOHMKEHUH MECTHOCTH.

Beccrounast uacts Bogocbopa p. Yb6aran (mpurok Tobosa) cocrasisier okono 60%
Bcell miomaan Oacceiina, beccrounast yacth p. Toboaa-r.Kyprau 35%, p. Mmmma —
T. AKTIOOUHCK — oKoJ10 25%. CyMMapHas miomaah 6eCCTOUHBIX MOHMKEHNH MecT-
nHoctu p.bypykran — nocenok Bypykran cocrasisiet okomno 20%.

WNutepecHsle BRIBOAE! B aToM oTHoImenun aenaet /1.JI. Cokomosckuti [CokosoB-
ckuit JI.JI., 1963], cpaBHuBast ctok pek Tobox u Vmum: «I13 npuBeseHHOTO COMO-
CTaBJIEHHSI MOXKHO IPUOIMKEHHO OTIPEIETUTD, YTO TOTEPH CTOKA BO BHYTPEHHHUX Gec-
cTounbIX 6acceiinax p. ToGox y 1. Kyprana cocrasisior 25 m3/cek, a y 1. Kycranas
7-8 M3/cex». TakoBhI ocpeiHeHHbIE JaHHEle 3a meprog 19331950 rT. B KoHKpeTHEbIe
e TOZBI 5TU IU(PH MOTYT OBITh 3HAUHTEAbHO OoibIne. K sToMy cieayer 106aBUTh,
YTO CHET K HAYATy BECEHHETO MOJIOBOIbsI OOBIYHO 3aJIeTaeT KpaiiHe HepaBHOMEPHO H3-3a
TlepeHoca eT0 BETPOM 1 OTJIOXKEH ST B GECCTOUHBIX MUKPO- M MAKPO- MOHMKEHHSIX MECT-
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HOCTH, YTO MOKET HECKOJILKO YBEJMUMTD JIOJIIO CTOKA, KOTOpasi He yuacTByeT B hOpMU-
POBaHMHU CTOKA TTOJIOBO/IbsI TON WK WHOH peku. Heo6XoaumMo uMeTh B BULY ¥ TOT (haKT,
4TO pasMephbl GECCTOUHBIX TLTOMA/IEH U3MEHSAIOTCSI B 3aBHCHMOCTH OT BOAHOCTH IO/a.

WTak, pasHOPOIHOCTH CTOKOBBIX PSIIOB CTEIHBIX U TOJMYMYCTBIHHBIX PAHOHOB C Hec-
CTOUHBIMU TIOHMKEHUSIMU MECTHOCTH He MOKET BBI3BIBATH COMHEHHsI, KaK HE BBI3BIBAET
COMHEeHHe Pa3HOPOIHOCTD CTOKOBBIX JIaHHBIX 110 JIBYM MOCTaM Ha OJIHOM peKe ¢ pasHbI-
M TLTOIN/ISIMU BOIOCOOPOB, OTIHUAIONTUMICS O ILUTOIIA/IH, IOy CTHM, Ha 2—60%.

CaenoBarenbHo, TPUUMHON, BHI3BIBAIOIIEH HEOMHOPOTHOCTh THAPOJOTHUECKUX
PSIIOB HEKOTOPHIX PeK CTeNHOM U MOMYTIYCTBIHHON 30HBI, MOXKET 0OKa3aThCsl HATTUUNE
Ha BofocOope 6ECCTOUHBIX MEKPO- M MAKPO- MOHYKEHU . J]anee, yUUTHIBASI CBSI3b J10-
OJTHUTETbHBIX TIOTEPh CTOKA Yepe3 H6eCCTOUHbIE TOHMKEHUST MECTHOCTH C BOHOCTBIO
rofia, 3a KpUTEPUil pasHOPOHOCTU CTOKOBOTO psi/la MOXKHO TIPUHSTH BOTHOCTH TOTO
WJIY WUHOTO TOfia.

Cas3biBasi, TAKUM 006pa30M, BOJIHOCTh TO/Ia ¢ HCTOYHHKOM Pa3HOPOIHOCTH CTO-
KOBOTO psifia M pa30MBasi CTOKOBBIN Pa3HOPOIHBIN PSAIT HA OTHOCUTEIHHO OJTHOPOIHBIE
COBOKYMHOCTH, MOKHO B TafbHEHIIEM MPOU3BECTH CTATHCTHUYECKYIO 0OPAOOTKY I'-
APOJIOTUYECKOTO PSIIA C YUETOM €r0 HEOAHOPOIHOCTH.

OTMeTuM, 4TO Takoe pasfieJieHre Pa3HOPOAHBIX IAaHHBIX HA OTHOCUTEIBHO OTHO-
PO/IHbIE COBOKYITHOCTH OY/IET HOCHTH HECKOJIBKO YCIOBHBIN XapaKkTep, TaK Kak mepe-
MeHHas 06J1acTh MUTAHUs, 00YCIOBIEHHAs TEPEMEHHON MTOMA/BI0 6ECCTOUHBIX MO~
HUXKEHM I MECTHOCTH, HENIPEPLIBHO CBSI3aHa C BOIHOCTBIO TO/A, W TIOOTOMY TPaHUIIH,
pasfiesistioniye psii Ha OTHOCUTENBHO OTHOPOJHBIE COBOKYIHOCTH, KaK MpaBuio, 6y-
AYT MMeTh YCJIOBHBIH XapaKTep.

PasHOpomHY 0 COBOKYITHOCTH MOKHO PACCMATPUBATH KaK CYMMY IBYX HJIH 6Ob-
ITIETO YMCJIA OTHOPOTHBIX JTHO0 OTHOCHTETHHO OTHOPOIHBIX PACTIPEAETEHUT,

B Takom ciydae Kask[blii YleH paccMaTpuBaeMoil TOCTeM0oBAaTENbHOCTH MOXKET
NIPUHALTIEKATh C HEKOTOPOH BEPOATHOCTBIO P, K OJIHOI OIHOPOAHOM COBOKYITHOCTH
¥l C BEPOSITHOCTHIO P, — K IPYTOIi.

CyMMa BecoB BepOSITHOCTEH CYMMapHOTO paclpefiefleHns paBHa efnHuIe, Pac-
npe/iesieHe CYMMapHOH COBOKYIHOCTH MOXHO TMOJYUYUTDH MO ABYM CYMMUDPYEMBIM
pacnpe/ieJIeHusIM ¥ YKa3aHHO! ITPOTIOPITMK B COOTBETCTBUH ¢ (popmyoi (6.3).

«C TMOMOIIBIO CTaTHCTUYECKUX METOAOB MOXKHO OOHAPYKUTh HAJIWYHe TMPH-
BHECEHHBIX IIPUYMH, Y3HaTh, B KAKOW MOMEHT 3TH NMPUYHMHBI [eHCTBYIOT, B KaKOTO
poza feficTBUe OHU IPOU3BOAAT. A 5TO MOXKeT HOMOYb MHKEHepY OTO3HATh IpHUBHE-
CeHHble IPUUMHBI ¥ MOABECTH UX MO KOHTPOJby» | Xanba A., 1956]. IlpuBHecennpiMu
IIPAYUHAMH, BBIPAXKASACh TEPMUHONOTHEN MaTeMaTHUeCKOH CTATUCTUKH, CYUTAIOTCS
Te, KOTOpBIe HAapYIIAIOT COCTOSTHIE OTHOPOTHOCTH Psifia PacpeieeH i,

Takum o6pazoM, He TOTBKO (HUBHYECKHI aHATH3 THAPOJOTHUECKHX PSIIOB, HO 1
CTaTUCTUYECKHE METOBI MOTYT 0Ka3aTh ONpeZe/ieHHYIO TIOMOIIb B BBISIBIEHUHN WC-
TOYHUKOB, BBI3BIBAIOIINX Pa3HOPOIHOCTH CTOKOBBIX PSIIOB.

A.10.1. CtatTMCTUYEeCKMIf aHANIM3 TOAOBOIO CTOKa p. CakMmapbl — ceno CakMmapbl

Ha pucynke A.12 npezpcraBiieH SMIUPUYECKHU DA M WHTerpasbHasd KpUBas
pacnpenenenns M.®. Menkens u C.H Kpunxoro npu C,=C, (xkpuBas obecneyen-
Hoctu 1V), monyyeHHas 1o MaHHBIM Bcero psiia Habmoiennii. OTMETHM, YTO TIPH-
HATas aHATMTUYECKAS WHTErPaIbHast KPUBasl paclpe/eJieHusT HAUIydIIuM o6pa3oM
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Puc. A.12. KprBaa oBecneyeHHOCTN rogoBoro ctoka p. Cakmapel — ¢. CakMapsl
o — SMMUPUYECKMUE TOYKN BCErO psiaa, * — 3MMNUPUYECKME TOYKN OTHOCUTESIbHO OLHOPOLHEIX COBO-
KynHocTten, | n Il — aHanuTrmyeckne Kpureele 06eCnev4eHHOCTU OTHOCUTENTbHO OAHOPOAHLIX COBOKYI-
HocTel, Il —aHanuTnyeckas kpusas 06ecneyeHHOCTU, OCHOBAHHAsA Ha CYMME B3BELLEHHbIX BEPOAT-
HocTel kpuBbIX | M I, IV — aHanuTMYeckan Kpusas o6ecneyeHHOCTM, paccUMTaHHas No pa3sHOPOAHBIM
JaHHbBIM BCero paaa.

ocpe/iHsIeT dMIIPUYecKoe ToJie TOYEK IO CPABHEHUIO C J[PYTMMH aHAJIUTHYECKUMU
KPHUBBIMHU ¥ PA3IHIHBIMU CooTHOIIeHuAMH C /C . Boibliie TOoro, HTErpaibHasi Kpu-
Basgd M.®. Menxkena u C.H. Kpunkoro npu C, = C, anpo6upoBasa Ha 60JIbIIOM MaTe-
pHuase 1o CTOKY peK JaHHOU TeppUTOPUH U ipU3HaHa Hawnyutieid. HecMoTps Ha 1o,
JIETKO OOHAPYKUTh, UTO 9TA MHTETPATbHAS KPUBASI PACIIPEIENEHNST CYIECTBEHHO OT-
JINYaeTCs Ha HEKOTOPBIX y4acTKax OT PAcloNOKeHUI SMIUPUIYECKUX TOUEeK, OTKIOHS -
SICh BHU3 B HUKHEH YacTh KPUBOH 00eCIEUeHHOCTH U BBEPX — B 9KCTPATIOIUPYEMOT
BEPXHEH YacTH 5TON KPUBOM.

VkazaHHOe HECOOTBETCTBHE He MOXKET OBITh 0OBSICHEHO TOJIBKO «CAYIaiHBIMU»
OTKJIOHEHUSIMU 3MIIMPUUECKUX TOUeK OT aHATUTHUYECKON KpuBoii. bombiie Toro, ana-
JIOTUYHOEe HECOOTBETCTBHE SMIUPUUECKUX JAHHBIX AHAIUTHUECKAM WHTETPATbHBIM
KPHBBHIM paclpeieleHis Habioamoch MpA PACCMOTPEHHHN APYTHX CTOKOBBIX PSIIOB
peK paccMaTpUBaeMoil TEppUTOPHUH.

Wtak, MCXO[A TOJNBKO U3 CTATUCTUYECKOTO aHAMN3a, MOXKHO C/lelaTh IPeLNosio-
KeHue, 4YTO 3TOT PsJL Heslb3sl pacCMaTpUBaTh Kak BIOJIHE OXHOPOAHBIN. Buaumo, o
COCTOUT U3 HECKOJBKUX OTHOCUTENbHO OJHOPO/IHBIX COBOKYITHOCTEM.

[TepBBle BBIBO/BI, OCHOBAHHBIE JIWIIH HA aHATIU3€ UHTETPaJbHON KPUBOU pacipe-
leIeH s, MOTYT OBITh C(hOPMYJIHPOBAHEI CIELYIONMM 06Pa3oM,
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1. JlaHHBIA CTATHCTHYECKUH PSIZL B IEPBOM IPUOJIMKEHHH MOKHO Pa3OUTh Ha JIBE
OTHOCHTENBHO OHOPOHBIE COBOKYITHOCTH.

2. OT 3HaueHU MOy el cToka 6—7 J1/ceK U BhIIle, HAUMHAET IeHCTBOBAThH KaKasi-
TO TIPUBHECEHHAs IPUUYNHA, T.e. IPUUHHA, KOTOPAsI W CO3/IaeT Pa3HOPOIHOCTD PSI/IA.

3. JleficTBHe, oKa3biBaeMoe 5TON NMPUYNHOMN, 3aKAI0YAeTCsT B YBEJUUEHUU MOJLY-
Jiell CTOKa MHOTOBO/THBIX JIET.

OTMmeTHM, YTO BCe CKa3aHHOE BBIIIE 06 0COOEHHOCTSIX (POPMHUPOBAHHUS CTOKA PEK
CTeNHON 30HbI (BAUSHIE GECCTOUHBIX TOHMKEHHH ) OTHOCHTCSL M K PacCMaTPUBAEMO-
MY CTBOpY.

CnemoBarenbHoO, ICTOTHIKOM HAPYIIAIOITHM OTHOPOIHOCTD CPEIHETOOBBIX pac-
XOJIOB PacCMaTprUBAEMOTO PSZIA, CEAYET CUNTATh HATHUKE GECCTOUHBIX MOHUKEHUI
MECTHOCTH, YBEIWUHMBAIONAX CTOK MHOTOBOIHBIX JIET W YMEHBITAIONTNX CTOK MaJIOBO-
JIHBIX JIeT. DTUM U o6bsCHseTCsI cBoeoOpasHast popMa sSMIUPHIECKON KpUBOii 06e-
CTIeYeHHOCTH.

Wrak, Ha OCHOBAaHUY CTAaTUCTUYECKOTO aHAIN3a U aHATH3a YCA0BUH hopMupOBa-
HUSA ToHoBOTO cToKa p.CakMapsl — cesto CakMaphl UCCIe/IyeMBbIA PSI/T HEMb3sT Ha3BaTh
B TIOJTHOM Mepe OTHOPOITHEBIM. PasfesieHre pasHOPOIHOTO paclpe/eIeHUsT Ha OTHOCH-
TEJNBHO O/IHOPOJIHbIE COBOKYITHOCTH MPOU3BENEHO C yUeTOM (PU3UUECKOTO 06OCHOBA-
HUA GOPMHUPOBAHHUS CTOKA U C YUETOM MEPETOMHBIX TOUEK Ha SMITMPUUECKON KPUBOH
06€eCeYeHHOCTH.

L. Keacor [Keacos /I./1. u mip., 1957; KBacos [I./1. u ap., 1960] npemmoxut ana-
JIUTHYECKU BAPHAHT CTATHCTHYECKON 06paGOTKHM PasHOPOAHBIX psijloB. B Hacros-
IeM MpUMepe IPUMEHseTcs, eCI TaK MOXKHO BBIPa3WUThCH, TpadoaHTHTHYECKOE
pelleHre CTaTUCTUYECKOH 06pabOoTKH PA3HOPOIHBIX PSI/IOB, KOTOPOE IPAaKTHYECKHU He
OTJINYAETCSI OT OOBIUHBIX METOMOB CTATUCTHYECKON 06PabOTKH THAPOJIOTHYECKHX PS-
IOB ¥ BBITOTHO OTJIMYAETCSI CBOEH MPOCTOTOM.

Ha pucynke A.12 npencraBieHb SMIUPUYECKHE TOUKH W MHTETPATbHBIE KPUBEIE
pacnpenienenuss M.@. Meukens u C.H. Kpunxoro (I, IT) npu C.=C, ornocurenbto
OJTHOPOIHBIX COBOKYTHOCTeH. B maHHOM ciyuae ofpalaeT BHUMaHUe 3HAUNTENHHO
JIy4Ilas COTJIACOBAHHOCTh SMNIHMPHUECKUX AAHHBIX C MPHHATHIMU aHATUTHICCKIMHA
KPUBBIMHU PACIIPE/IETIEHUS 110 CPABHEHHIO C IIEPBOHAYATIBHON CTATHCTHYECKOH 06pa-
GOTKOM BCETO CTOKOBOTO PSIZa, UTO AOMOJHHUTETBHO YKA3BIBAET Ha IPABUIBHOCTD PO~
W3BEIEHHOTO pas/le/IeHns TAHHOTO CTaTUCTHYECKOTO PSI/IA.

CyMMapHyI0o KpHBYIO 00eCTIeUeHHOCTH MOYKHO TMOJYUHUTH O IBYM OTHOCHUTENBHO
OTHOPOAHBIM COBOKYITHOCTSIM W WX IPOTIOPITHH, T.€. KAK CYMMY B3BEIIIEHHBIX BEPOSIT-
HOCTell OTHOCHTENBHO OTHOPOIHBIX COBOKyMHOCTel 1o dopmyre (6.3). [lepyio co-
BOKYTHOCTh GepeM ¢ BecoM 0,85, BTopyio ¢ Becom 0,15, uTo Jierko omnpegensieTcst u3
KOJIMYeCTBA UJIEHOB pPAJIa 3THX COBOKYITHOCTEH.

Hampumep, mosry4nM HECKOJBKO TOYEK CYMMapHOI KpUBOit 00eCTIEYeHHOCTH CKa-
AKeM, JIJISL CJIelYIOIMX 3HaUEH Ui rOOBBIX Moyei croka: 12, 10, 8, 6, 4, 2 11/c kM2,

Brraucienus npecTaBuM B Brze TabAUIbl A.9, B KOTOpO# JaHHbIe Tpadbl 2 U
4 cHUMaIOTCsI ¢ TpaduKa /ISl COOTBETCTBYIOIUX 3HAUEHUI MOLYJISI CTOKA, TaHHBIE
rpadbl 3 U 5 MOAYJIAIOTCS MyTeM YMHOKEHHUST JaHHBIX MPeABAYINuX rpad Ha Beca
COBOKYTHOCTe# W, HaKOHeIl, JaHHbIe Tpadbl 6 BEIYUCISIOTCS CA0XKEHUEM JaHHBIX
rpacd 3 u 5.

Ha pucynke A.12 nokazana cymMMapHasi MHTeTpaIbHasi KpUBasl paclipefie/ieHus]
(IIT) (xpuBast 06eCIEeYEeHHOCTH) HUCCIEAYEMOro cTokoBoro psima. CyMMapHast WHTe-
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rpaibHast kpuas obecnedennoctu (111) 3HAUUTENBHO AyUIlle OCPEIHHIIA SMIIPHYE-
CKOe TIoJIe TOUeK, UeM aHaJIUTHYeCcKast KpuBast obecniedentoctu (1V), monyuennas 1o
Pa3HOPOAHOM COBOKYITHOCTH.

Tabnuya A.9. CxemMa pacyeTa aHaIMTUHECKOW KpUBOI pacnpeneneHns rofoBoro crtoka
Mo HeEOAHOPOAHLIM COBOKYNMHOCTSM p. Cakmapa — c¢. Cakmapa

Moy ctoka, | 1-51 COBOKYIHOCTB, B % 2- COBOKYITHOCTD, B % CyMMapHoe
n/c. kM2 P, 0,85 P,% P, 0,15 P,% | pactpesiesierue P%
12 <0,01 < 0,008 0,18 0,027 0,033
10 0,04 0,034 14,5 2,18 2,21
8 1,00 0,85 83,5 12,53 13,38
6 9,3 7,9 99,91 14,87 22,77
4 36,0 30,6 > 9999 15,0 45,6
2 81,5 69,3 > 99,99 15,0 84,3

Pasz6poc Touek Bcero sMIUPUUECKOTO Psila OTHOCHTETbHO CYMMapHOW KpH-
Bolt III MOXHO OTHeCTH K ciay4yallHBIM OTKJIOHeHUIM. OMHAKO U B 3TOM CJIyYyaB
B Mamaszone Moayiaeit 5,0-6,5 1/cek, HabII0MaeTCI HEKOTOPOE CHCTEMATHYECKOE
OTKJIOHEHHe Touek oT cymmapHo# kpusoit (I11). B mampueiimeit, pasbus sTy co-
BOKYIHOCTH Ha JIBE OTHOCHTENBHO OJHOPOAHBIE COBOKYIHOCTH, MOXKHO OBLIO ObI
HCKJIIOUHUTD ¥ 9TO He3HAUNTETbHOE HECOOTBETCTBUE KpUBOH obectedenHoctu (111)
HaOMIOIEHHBIM TaHHBIM, B CBSI3W ¢ 9THM OTMETHM, U4TO TPU HE3HAUMTETHHOM OT-
KJIOHEHWH CYMMapHO! aHATUTUYECKONW KPUBOW OT SMIUPAYECKUX JIAHHBIX He cJie-
MYET JOMOJHUTENbHO BBISIBISITH PA3HOPOIHOCTD, IOOUBASCH TPU 9TOM HIEATbHOTO
OCpeJHEHUS.

[Tpu paszmeneHUU PasHOPOIHOTO psfla HAa OTHOCHTENbHO OMHOPOIHBIE CO-
BOKYIIHOCTH 0COOEHHO BaKHO BBIIEJMTH HAHOOJEE CYIIECTBEHHBIE OTKIOHEHUS OT
MPUHATOTO pactpesenenus. [losToMy He ObLIO MPOM3BENEHO HajibHElilee pas/eie-
HUe [1ePBOY COBOKYIIHOCTH Ha /[BE€ OTHOCHUTENBHO OTHOPOIAHBIEC COBOKYTTHOCTH.

A.10.2. CtatmcTMyecKuiA aHaNIM3 FTOA0BOI0 CTOKA
p. Bonbloi Y3eHb — r. HoBoyseHck

[Toapo6HO Ha MPUYHHAX PA3HOPOIHOCTU MAHHOTO CTOKOBOTO Psijia HE OCTaHAaB-
JIHBAEMCSI, TAK KaK BCE CKa3aHHOE BhIMIe 06 0COOEHHOCTSX (GOPMUPOBAHUS CTOKA He-
KOTOPHBIX CTEMHBIX PEK HMOJHOCTHIO OTHOCHTCS U K JaHHOMY BOZOCOODY, € TOl JIHIIb
PA3HUIEN C TPEIBIIYIAM MPUMEPOM, UTO PasMephl ¥ KOJTMYECTBO GECCTOUHBIX fIe-
NpeccHil Ha 9TOM Bojiochope passuthl 6osbie, Kpome Toro, Ha Bogocbope p. Bosb-
ol Y3eHb uMeeTcst GObIoe KOTHYECTBO MEJIKUX IPYAOB, BOAOXPAHUIUIL U 60Ib-
IIMX TIJIECOB, KOTOPHIE BMECTE B3SIThHIE JIOMOJHUTENbHO CHUXKAIOT CTOK MAJOBOHBIX
JIET, YBEJTUUMBAS UX KOJTUUECTBO U CBOJISI CTOK MCKIIOUNTENHHO MAJTOBOJHBIX JIET 0
Hyag (1933 r.).

bBraromapst aToMy, MpefCcTaBUIOCH MENeCOOOPA3HBIM TaHHBII CTOKOBHIH PsijL pas-
OUTh HA TPH OTHOCHUTEJIHHO OJIHOPOHBIX COBOKYITHOCTH: MaJOBOAHBIX, CPEHUX II0
BOJIHOCTH ¥ MHOTOBO/IHBIX JIeT (pucyHok A.13).
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Puc. A.13. Kpnasa o6ecneqyeHHOCTN rog0Boro crtoka p. Bonblwon Y3eHb — r. HoBoy3eHckK
o — BMMNMPUYECKNE TOYKN BCErO pAaa, * — SMMUPUYECKNE TOYKN OTHOCUTENIbHO OLHOPOAHLIX

coBokynHocTtei, |, I, [l — aHanuTuyeckne Kpueele 08ecne4YeHHOCTU OTHOCUTENIbHO OQHOPOOHLIX
COBOKYMHOCTeW, [V — aHanuTuyeckas Kpreas o0ecrneq4eHHOCTW, OCHOBaHHAA Ha CyMMe B3BeLLEeH-
HbIX BEPOSITHOCTEN OTHOCUTENBHO OOHOPOLHbLIX pacrnpeaeneHuid |, I, lll, V — aHanutuyeckasa Kkpmusas

oBecnevyeHHOCTH, paccymUTaHHasd no pasHopoaHbLIM AaHHEIM BCEro psaaa

Ecnv aHamuTrdeckast KpUBast, PACCUUTAHHAS 110 BCEMY PSILY HAOMIOMEeH i, cylie-
CTBEHHO OTJIMYAETCS OT 3MIMPHAYECKUX JaHHBIX, TO KPUBas, MOJyUYeHHasd Kak CyMMa
B3BEIIEHHBIX BEPOSITHOCTEH OTHOCHUTETBHO OJIHOPOAHBIX COBOKYIIHOCTEH, BIIOTHE
VIOBIETBOPUTENBHO OCPEIHIIA SMINPUYECKIE TOUKH.

A.10.3. CtaTUCTMYECKMIA aHaIM3 MaKCUMaJIbHOTro cToka p. To6on — r. Kypran

BausHue 6eCCTOUHBIX TOHMKEHUI MECTHOCTH Ha (pOpMHUPOBaHME MAKCUMAJb-
HOTO CTOKAa BBIPAKAETCS] B PE3KOM CHUXKEHWW MAKCUMaJbHOTO Pacxo/ia BOJBI B
MaJIOBO/IHBIE TOABI 332 CYET TPaHCHOPMAIMHU HABOAOYHON BOJHBI B GECCTOUHBIX
MOHWKEHUSIX MECTHOCTH M U3BATHSI YACTH CTOKA, (GOPMUPYIOMIETO HAKMOOBIIHH
PacxoT BOJHI.

B MHOTOBOZIHBIE TOMBI GECCTOUHBIE TTOHUKEHUS MECTHOCTH TOJTHOCTIO 3aITOJTHSI-
I0TCSL ¥ B IAJThHEHIIIEM MaKCUMYM CTOKa (hOPMHUPYETCst co Beel TIoMaan Bogocbopa,
YTO IIPUBOAUT K PE3KOMY YBETMUEHUIO MAKCUMATBHBIX PACXOOB BO/IBI.

[Ipu paccMoTpennn SMIAPAYECKON KpUBO# obecmedeHHOCTH (PUCYHOK A.14) 06-
palaer BHEMaHHe IIepeloM KpUBOi IpU 3HaueHUH opAuHaThl nopsaaka 1000 m>/cek
YTO M OCIYKUJIO0 OCHOBAHUEM JIJIsI pacusieHeHUs JAHHOTO Psijia Ha JIBE OTHOCUTEIbHO
OIHOPOHBIE COBOKYITHOCTH.

CyMMapHas uHTerpaTbHasi KpUBasi pacipesie/IeH s BIOJHE YIOBIETBOPUTENBHO
OCpelHUJIa SMIIIpUUYeCKre TOUKH,
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A.11. Cratmcrnyecknii aHa/ina MakcumasisHoro cToka p. Apviells —n. bas je Apunells
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Puc. A.14. Kpreas o6ecneqyeHHOCTN MakCUMasbHLIX pacxofoB BoAkl p. Toton — r. KypraH
o — 3MMMPUYECKIME TOYKN BCErO PAga, * — IMMNUPUYECKME TOHKN OTHOCUTENIBHO OAHOPOAHKIX
COBOKYMHOCTEM, |ll- aHanuTU4eckasa KpuBas, OCHOBaHHaA HA CyMMeE B3BELLEHHLIX BEPOATHOCTEN
OTHOCUTENbHO OAHOPOAHLIX KPUBLIX pacnpeaeneHns | nll

A.11. CtaTucTyeckui aHann3s MakKCUManbHOro CTOKa
p. Apuewnb —n. bas ae Apuelub

Ha pucynke A.15 npezicTaBieHb SMOMPHUYECKHE H AHATHTUYECKHE KPUBBIE 06e-
CIIeYeHHOCTH MaKCHMAJIbHOTO cTOKa p. Apueib —i. bag ne Apuems. [Ipn paccmo-
TPEHHUU DMIUPUYECKHX TOYEK Ha KJIeTYaTKe BEPOSITHOCTEH BHAMM UX CBOEOOpasHoe
pacronoxenue, KOTOpoe CBSI3aHO CO 3HAUUTENbHBIM PACIIPOCTPAHEHHEM Ha J[aHHOM
BoZocOOpe KapcTOBEIX obpasoBanuil. [ Poxkaectsenckuiit A.B, 1964] Baustue kapcra
B IAHHOM CJIy4ae WAEHTHYHO BIUSHUIO 6ECCTOUHBIX MOHMKEHHUI MeCTHOCTH, [ToaToMyY
NaHHAs YMIUPUUYECKas] KpUBasl HAIOMMHAET paHee paCCMOTPeHHble. AHaITUTHYeCKas
KpHBasd, paccuMtantas o Bcemy psiy (1), He cornacyercs ¢ GakTHYeCKUMU JJaHHbI-
mu. CymmapHas kpuBas pacnpefenenus (1), momydeHHas kak cymMMa B3BellleHHbBIX
BEPOSITHOCTEN OTHOCUTENBHO O/HOPOAHBIX pacupesaenenuii (111 u IV), Bnonne yno-
BJIETBOPUTETHHO COOTBETCTBYET SMIUPUYECKUM TOUKAM.
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Puc. A.15. KpnBas oBecneyeHHOCTM MakCUMasbHbIX PacxofoB Bogbl p. Apnells — bas [le Apuellb
o — SMMUPUYECKIME TOYKM BCEMO pHaa, * —3MNUpUYeckme TOYKN OTHOCUTENIbHO OA4HOPOAHLIX CO-
BOKYMHOCTEMN, | — aHanuTn4eckasn KpuBas, paccyMTaHHas No pasHoOpPOAHLIM AaHHbLIM BCEro paaa,

Il — aHanMTNnYyeckas KpnuBas, OCHOBaHHAd Ha CyMME B3BELUEHHbIX BEPOATHOCTEN OTHOCUTESNTBHO
OAHOPOAHbLIX KpMBLIX pacnpeaenerud Il n IV

A.12. PacueT KpuBOit 06€CNEYEHHOCTH C HYNIEBbIMU 3HAYEHUSMM
rMapoNoru4YecKoi XxapakTepucTUKu B OTAEJIbHbIe roabl

[Tpu Hamuuny B psimy HAGJOICHIH 3 THAPOJOTHIECKAMHU XapAKTEPUCTUKAME MOTYT
BCTPETUTHCS CAYIal HAMWUMS HYJIEBBIX 3HAUEHUH paccMaTpUBaeMoro sipienusi. Hanpu-
Mep, epeMep3anie pek, epechIXaHue pek U moAoOHbIe sBieHus. [locTpoeHre KpUBOM
00eCceyeHHOCTH B TAKHUX CJYYasX MOXKET OBITh OCYHIECTBIEHO C HCIOJIb30BAHUEM CO-
CTaBHBIX KPHBBIX 00ecTiedeHHOCTH. J[JIs1 5TOTO 3HAYEeHUsT YJIEHOB psifia C HYJIEBHIMU 3Ha-
YeHWsIMH PACCMATPHUBAEMOTO SIBJIEHWST BBIZIETIIOTCS B OT/IENBHYIO OTHOPOIHYIO TPYIITY.

Ha pexe Cpeaunii Eropasik y c. [lTo6amesckoro (F=2170 km?) 3a 28 et mabmio-
feHnit HabToanoch 7 CIyYaeB HyJIeBbIX 3HAUCHHH CPETHUX MECSTUHBIX MEHHMAIbHBIX
BUMHUX PacxoioB BofbL. 1o mamubiv 3a 21 ros HabmomeHnii, Koraa GBI CTOK, OTIAYHBII
OT HYJIS, YCTAHOBJIEHBI CJAEAYIONIHe 3HAYEHUST BHIOOPOUHBIX ApaMETPOB pacipesese-
HYST: QC =0,243m3 /c, C =093, C=2C . Ilo 9THM apaMeTpaM pacCUMTaHbl aHATHTIYe-
CKasl ¥ SMIIUpHUecKasl KpUBbIe obecTeueHHOCTH BIIOHe VIOBJIETBOPUTETHHO COTJIACY-
TOIHECST MEXKAY cOOOM U Mpe/ICTaBIeHbl Ha prucyHke A.16. JI7Is1 momyyeHnst pacyeTHOR
KPHBOI 00eCedeHHOCTH ISl BCEH COBOKYITHOCTH JAHHBIX Habmonennii (28 ner) Boc-
nosb3yeMcst hopmy.ioit (6.4). PesysbraTh pacuetos cBeiensl B Tabauiy A.10.

Kax Bugum, oTMevaeTcs BIIOJTHE YIOBJAETBOPUTENbHOE COTIACOBAHME DMITMpHYE-
CKOH M aHAIUTHYECKOH KPHUBBIX obecredyeHHoCTel. [JaHHblil IpueM CTaTHCTHYeCKON
06paboTKM SKCIEPUMEHTATBHBIX TAHHBIX MOXKET GBITH UCIOIB30BAH MPH JI060M yce-
YEeHUH HEOTHOPOHBIX IAHHBIX HAOMIONEHUT,
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Puc. A.16. Kpneas o6ecneyeHHOCTN 30-CYyTOYHLIX MUHUMASbHBIX MOAYnen
cToka p. CpegHui Eropnuiky c. LLlo6nnesckoro.
1 — BMOMPUYECKME TOYKN, 3HAYEHWHA KOTOPLIX BOMbLUIE HYNSH, 2 — 3MMUPUYecKMe TOYKW BCE COBO-
KYMHOCTW C Y4ETOM HYNEBbIX 3HAYEHWIA YIEeHOB pRaa, | — aHannTnieckas Kpyueas obecneqyeHHOCTI
ON5 Y4EeHOB paaa, 3Ha4YeHNs KOTOpPLIX BonbLie HyNs, I — aHanuTuyeckas KprBas obecneqyeHHOCTH,
PAcCcUYMTaHHas C YHETOM HYNEBLIX 3HAYEHWIA YIEeHOB paaa

Ta6bnuya A. 10. PacyeT aHannTM4eckon HeoAHOPOAHOM KPUBOKM o6ecneyeHHOCTH
cpeaHeMecsiHHbIX MMHUMabHBLIX Moayneln Boabl p. CpenHuii Eropnbik
y c. LLloBnneBckoro

O6ecrneyeHHOCTD O6eceyeHHOCTD
M, 1/c kM2 | Betmumnbl M 1o kpuBoi I, | Besmuunsr M o kpusoii 11
Pi(x), % Py(x)=P,(x) n,/(n,tn,)
0,9 1,8 1,35
0,8 3,0 2,25
0,7 4,75 3,56
0,6 7,5 5,62
0,5 12,0. 9,0
0,4 19,3 14,5
0,3 29,5 22,2
0,2 46,0 34,5
0,15 58,0 43,5
0,10 70,0 52,5
0,05 83,0 62,5
0,01 97,0 72,8
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A. 13. OnpegeneHne Kp1Boi 06ecneyeHHOCTU MYUHUMasIbHOTO CTOKa
p. JoH y r. JINCKM NO HEOAHOPOAHbIM AaHHbIM HabAeHNT

Ha pucyHke A 17 npeacTaBneH XpOHONOTMYeCKNIA rpadk MHOTONETHMX Koseba-
HWIA MUHUMANIbHOTO CTOKA P. [JoH —T. JTnckw.
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Puc. A. 17. XpOHOMOrmyeckuii rpadpvk xoga MMHUMasIbHbIX pacxofoB Bogbl p. [oH - T. JIucku

Ha ocHoBaHWM 3TOro rpagyka, pasHOCTHOW M CYMMApHON WHTerpaibHbIX Kpu-
BbIX (PrcyHOK A.18, A.19) MOXXHO MPUATK K BbIBOAY O HEOOXOANMOCTU Aa/lbHEWLLIEro
aHanun3a OfHOPOAHOCTM psfa HabntoaeHuUi, T.K. ¢ 1980 r. NPOM3OLLIO CYLLECTBEHHOE
YBENMYEHNE MUHMaIbHOTO CTOKa B pacCMaTprBaeMoM bacceiiHe.

[leno B Tom, 4TO B NOCNefHWE ABa —TPU JECATUNETYA B HEKOTOPBIX palioHax Poccum
HabnoaaeTcs 3aMeTHOe YBENMYEHUE MUHWUMANBLHOTO CTOKA, YTO ECTECTBEHHO AO0/MKHO
HaliT CBOE OTPKEHWE U B METOAX pacyeTa jaHHON rMaponornyeckoi XapakTepucTuku.
Ecnv roBopuThb 0 YMACNEHHON peanun3aLmm OLEHKN PaCHETHBIX 3HAUEHWIA XapaKTeprucTuK
MWUHUMa/ILHOTO CTOKA, TO MOXHO Cpa3y OTMETUTb, YTO MCMO/L30BaHNE COCTaBHbIX KPU-
BbIX pacnpefeneHns BEPOSTHOCTE MOXET HalATU NPUMEHEHWE B NPaKTUKe MAponornye-
CKVX pacyeToB MUHMa/IbHOTO CTOKa. BosbLue TOro ata METOA0/0M A NPy COBPEMEHHOM
YPOBHE HaLLUX 3HAHUIA O MHOFO/METHUX KONebaHWAX PEYHOro CTOKa M OrpaHUYeHHOCTH
HabnofeHNIA BO BPEMEHU 1 MPOCTPAHCTBE 3a MMAPOIOrMYECKUMM XapaKTepUCTUKaMU
NpeLCTaBnsAeTCs eAMHCTBEHHO BO3MOXHbIM PELLEHVEM AaHHOW NPo6/eMbI.

370 peLLeHMe OCHOBaHO Ha pasfeNlbHOM CTaTUCTUYecKol 06paboTke HeOLHOPOS-
HOI BO BPEMEHW FMAPONOrMYecKoi UH(opMaLMn Mo OAHOPOLHBIM CTATUCTUYECKUM
COBOKYMHOCTAM (C Havana HabnogeHuid 4o 1980 r. n ¢ 1980 r. mo HacTosLyee Bpe-
Ms) C NOCNeayloLMM aHaIMTUYECKMM ONpefeNieHMeM CMecH B JaHHOM Cllyvae ABYX
OAHOPOAHBIX pacnpegeneHnin. MeTofnKa pacyeTa aHaIMTUYECKUX KPUBbIX obecne-
YEHHOCTEN rMAPONOrMYecKNX XapakTepUCTUK MO HEOZHOPOAHONW TAPONOTNYECKON
MH(opMaumm 6bina onybMKoBaHa Bnepeble B paboTe [PoxxaecTBeHcKuMiA A.B., 1964]
B panbHeiiem 3Ta MeTOAMKA Haluna cBoe oTpakeHne B CHulMe 2.01.14-83 [CHuMM,
1984] n B CI 33-11-2003 «OnpefeneHne 0CHOBHbLIX PacHeTHbIX MMAPOIOrNYECKMX
XapakTepucTuk» [Ceog, 2004] v B 4pyrux nsgaHmsx.
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A 13. OnpeneneHme kpusort 068CrNeYeHHOCTY MUHNMETTEHOO cToka p. [oH y r. Jivucky ...
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lMpunoxenve A lNpumepsi

PaccMoTpuM HCKITIOUATENBHO BAXKHBIH BOMPOC OIEHKH BPEMEHHON OTHOPOIHO-
cTH (CTaIllMOHAPHOCTH ) MHOTOJIETHHX KolebaHuit MEHIMATBHOTO CTOKA pek BepxHero
JloHa. «AHa/TM3 UHTETPATbHBIX KPUBBIX IIO3BOJII BBIZICTTUTD IBA OHOPO/HBIX IIepHAO/A.
[Ipy 5TOM TOUYKH TlepesioMa BceX KPUBBIX MPAKTUUECKH COBIAAIOT U HAXO/SATCA B paiio-
ne 1980 roga, mocje KOTOPOTO MOBCEMECTHO HABMIOAIOTCS TOBBIIIIEHHBIE 3HAUEHST
MHUHUAMAaNbhHOTO cToKa» [ bonroB M.B., 2009]. IIpocTpancTBEeHHAs: KapTHUHA IOBCEMECT-
HOTO YBeTMUeH s MUHAMATHHOTO CTOKA PEK PACCMAaTPUBAEMOTO PETHOHA 3HAUNTETBHO
YCHJINBAETCS TIPOCTPAHCTBEHHOM CBSI3aHHOCTBIO pacCMaTpUBaeMOM XapaKTepUCTUKU
CTOKA, YTO TPeOYET AOMOIHUTEIBHOTO YUeTa 9TOro 00cTosITenbcTBa, OMEHKY OTHOPO/I-
HOCTH PSIZIOB THAPOJOTHYECKUX HAOMIOMEHHUH OCYIECTBASIIOT HA OCHOBE TEHETHYECKO-
r0 ¥ CTATHCTHYECKOTO aHAJU30B UCXOAHBIX JaHHBIX Habmoxenwii [CHull 2.01.14-83,
CII33-101-2003]. 9ta onenka mpousBemeHa ¢ UCIOTb30BaHeM 060OIEHHBIX KPUTEPH-
€B O/THOPO/THOCTH, BBIMOJHEHHBIX B COOTBETCTBUU C OTMEUEHHBIMU HOPMATUBHBIMU /10~
KyMeHTaMu. Pe3yibTaThl pacyeToB CBUAETENBCTBYIOT, YTO BHIOOPOUHbBIE CpeHUE (IO U
nociie 1980 1.) ¢ 5% ypoBHEM 3HAUNMOCTH HEOMHOPOHEL. J{anee GbLITH pacCUNTAHBI HM-
NUPHYECKHE U aHATUTHYECKHE KPUBbIe 0OECIIEYEHHOCTH OHOPOIHBIX COBOKYITHOCTEN
(mo m mocie 1980 1.) ¢ mocAeAYIONUAM oTipe/ilelIeHueM CYMMapHOU aHATUTUUECKOW KPH-
Boii obeceueHnoCTH (prcyHOK A.20), KOTOPast BIIOJIHE YIOBJETBOPUTENBHO OUCHIBAET
HEOIHOPOJIHbIE HCXO/HbIE IaHHble HabmoieH i, |1pu 9ToM TIaBHBIN BOTIPOC, KOTOPHIT
BCeT/Ia BO3HHUKAET, 3aKTI0YAeTCs B TOM, HACKOIBKO MPABOMEPHBI 9TH pacyeThl. «Bo Bcex
ciydasix BosHmkaeT Bonpoc | boaror M.B u zip., 2009], Ha KOoTOpHIN CErOMHS CIOKHO
HOJYYUTH OJIHO3HAYHBINM OTBET: OTPAKAET JIM BBIICJICHHBIN TPEH/ OJ[HOHAIPABIEHHBIE
HU3MEHEeHMs B Pa3BUTUHU NPOIECca, WK 3TO (PparMeHT HEKOTOPOro HU3KOYACTOTHOTO
KosebaHyst B THAPOJOTO-KIMMATHYECKOH CHCTEME, KOTOPOe Uepe3 HEKOTOPOEe BPeMsI
IIPOSIBUTCST B BIJIE 0OpaTHOM TeHAeHIu»>. V1 1amee aBTOPHI 9To# paboThl COBEPIIEHHO
IIPaBUJIBHO Pa3BUBAIOT 3Ty MbICAb: «CllelyeT OTMEeTUTD, YTO UMEIOLIUECs] TH/POJIOTHU-
YeCcKHe PSI/Ibl CAUIIKOM KOPOTKH /I7Is1 HOCTPOEHUS CJIOKHBIX BEPOSITHOCTHBIX MOJieslelt
TOJILKO CTATUCTUYECKUMU MeTo/laMH. [[oCTPOUTh MaTpPUILY BEpPOATHOCTeN Iepexofia U3
O/THOTO YCTOMYUBOTO COCTOSIHUS, [IIAIIEr0Cs HeCKOIBKO /IeCATKOB JIEeT, B Ipyroe, Ha-
GIIo/IaBIIeECs TAKKe B TEUEHHE HECKOMBKUX AECSTUIETHH, HEBO3MOXKHO, MOCKOIBKY
MBI UM€eeM JIeJ10 TOJBKO C OJTHUM CJIy4aeM CMEHEI COCTOSTHUSL.

Takux cydaeB OTKHO OBITH HECKOTBKO IECSTKOB U TOJIBKO TOT/Ia MOKHO TOBOPHTD
U O pacIpe/le/IeHIH BePOSITHOCTEH BpeMeHH TPeObIBAHUS CHCTEMBI B OTHOM M3 COCTOS-
HH, 1 00 OTIeHKE MATPHIIBI TEPEXOHBIX BeposiTHOCTeH>, Clie[oBaTeIbHO, OKUIATH pe-
IIEHUS IAHHOTO BOMPOCA CTATHCTUYECKUMHU MeTOAMH BO3MOKHO JIUIIIh B OT/ATEeHHOM
IepCIeKTHBe, KOra Oy/IeT HaKOIJIeHa THAPOIornueckas HHGOPMAIUsT 32 HECKOIBKO
coteH JieT. Ha ocHOBaHUY TPON3BE/IEHHOTO OOCYIKIEHHS TPYIHO OTAATD IPEIMOYTE e
pacyeTHHIM XapaKTepUCTHKaM, MMOJYUYEHHBIM, CKasKeM, 32 TOCJAe[HUN MepUo]l MOBHI-
IMIEHHOW BOJIHOCTH MUHMManbHOTo cToka (¢ 1980 1. o HacTosiiee BpeMs), T.K. HEH3-
BECTHO, KOT/Ia MOJKET IIPOU30NTH CMeHa TeHeHIINHA N3MEHEeHNsI XapaKTepUCTUK MUHU-
MaThHOTO CTOKA., B TakoM ciyuae pacueTHble XapaKTepUCTUKA MHHUMAaIBHOTO CTOKA
MOTYT OKa3aThCs 3HAUUTENBbHO 3aBBIINIEHHBIMH. JTO MOKET MPOU30NTH, €CU PEXUM
MHUHHUMATHHOTO CTOKA BEPHETCSI K YCIOBHUSIM (DOPMHUPOBAHNS, KOTOPhIe OBIIH ¢ Hauala
mabmogenuit 1o 1980 r. Torza MHOTHE THAPOTEXHUYECKHE COOPYKEHMS, 00eCcIeunBaio-
1€ BOJOCHAOXKEHNE TOPOJIOB, IPYTHX HACEMEHHBIX IIyHKTOB, TPOMELIILTEHHBIX U CEJTh-
CKOXO3SHCTBEHHBIX MPEIPHSITHI MOTYT OKa3aThCst 6€3 BOIBI ¢ 3a[aHHbIM YPOBHEM Ha-
NEKHOCTH 0OecTieueH sI BOJIOM MUTHEBOTO W TEXHWMUYECKOTO BOOCHAOKeHNsI. Ecim xe
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TTpunoxenne A Tpumepst

PEsKHM IIOBBIIIIEHHOTO MUHMMaILHOIO CTOKA COXPaHUTCSA Ha IIepUo/l 9KCILIyaTaruu Ti-
IPOTEXHUYECKUX COOPYKEHHUH, TO 9TO MOKET CO3/IATh TOTIOMHUTENLHBIN 3a11aC Ha/[eXK-
HOCTH IIMTHEBOTO U TEXHHYECKOTO BojlocHabkeHust. [ToaToMY e/Ba Jin 1esiecoobpasHo
[EPEXOAUTD K OIleHKE MOBBIINEHHOTO MUHUMAIbHOTO CTOKA B COBPEMEHHEBIX KIMMaTH-
YeCKUX YCJIOBHUSX, TO €CTh C YUETOM BO3MOXKHOI He CTAIIMOHAPHOCTH MCCeyeMOH Xa-
PAKTEPUCTHKH MHHUMAIBHOTO CTOKA. BMecTe ¢ TeM HeoGXouMo 0co60 TIOTIEPKHY T,
YTO B 3aKTIOUEHNE BCEX PACUETOB C YUETOM CMeCH JIBYX OJHOPOIHBIX pacTpeieNeHui
U TIOTYYEHNEM aHATUTUYECKOTO pacipe/ie/ieHns HeoTHOPOAHON THAPOTOTHYECKOH HH-
opmanuy moIydeHbl TpaBUIbHblE BBIBO/IALL B aTOM cayyae pacueTHOe 3HAUEHUE MU-
HFMAJIBHOTO CTOKA OTPakaeT HabIrofaeéMble TPOTOPIIH MOBHIIEHHBIX ¥ TOHMKEHHBIX
3HAUEHUI MUHUMAIbHOTO CTOKA 32 Pa3JIMYHbIE IEPHAO/IbI BpEMEH .

A.14. MocTpoeHue KpuBoOW 006eCcneYeHHOCTN FreHeTUYEeCKH
HEeOAHOPOAHBIX AAHHbIX MAKCUMAJIbHOIO CTOKa BECEHHUX NOJI0BOAUMN
M AOXAEBbIX NAaBOAKOB

MakcumanbHbie pacXo/bl BoAbl Ha p. AbaBa y X. CceHH B OfHU TO/IbI HOPMHE-
PYIOTCST OT TATHHST CHEXXHOTO MOKPOBA, a B IPYTHE TOAbI (POPMUPYIOTCS OT AOKAEH.
B paccMmarprBaemstit 35 — getHui pax HabmogeHu BXoAUT 20 pacXofioB BOH, OT-
HOCSIIITAXCA K MEPHUOIY BeCEeHHETo MOM0BObA U 15 pacXofloB BOABI, OTHOCAITUXCS K
noxaeBoMy cToky. [IpoBepka craTmcTwdeckoll OZHOPOTHOCTH C WCIOIb30BAHUEM
0600IIEHHBIX KIACCHYECKUX KPUTEPUER CBUAETENbCTBYET O IPUHSTHY albTePHATHB-
HO¥ THTIOTE3bl HEOAHOPOAHOCTH (HOPMUPOBAHNS BeCEHHUX MOJOBOMUN W MOXKIEBHIX
aBOoAKOB. [T03TOMY TpOM3Be/IeHa pasfebHasd CTaTHCTHIeCKas: oOpaboTka CTOKA Be-
CEeHHUX MOMOBOAMH U OKIEBHIX TABOAKOB, HA OCHOBAHWY KOTOPHIX MOJTyJIeHa aHaJ -
THYecKas alllpOKCUMAalKsl CYMMapHOTO HEOTHOPOIHOTO paclpesiesienus. Pe3yibra-
THI pacueToB cBefeHbl B Tabiumy A.11 u mpeactaBieHbl Ha pucyHke A.21.

Tabmya A. 11. PacyeT aHanMTUYeCKOA HEOHOPOAHOWN KpUBOW 06eCcne4eHHOCTH
MakKCUMalbHbIX pacxofioB BoAbl p. ABaBa y X. CUceHun

COBOKYIIHOCTh COBOKYITHOCTD O6ecnequHoch
Q.. M®/c | ROIIEBBIX MAKCHMYMOB | CHETOBBIX MAKCHMYMOB HEOTHOPO/IHON
axc! aHAJINTUYIeCKOH KPUBOH
P % 0,43P,% P,% 0,57P,% P,—0,43 P,+057 P,

490 0,016 0,997 0,04 0,023 0,03

400 0,21 0,09 0,48 0,27 0,36

350 0,65 0,28 1,7 0,97 1,25

300 1.98 0,85 52 297 3.82

250 53 227 14.3 8,17 10.4

200 13,8 5,92 35,8 20,4 26,3

150 31,9 13.7 66,0 37,7 51,4

100 61,0 26,2 91,5 522 78,4

50 91,5 39,3 99,75 56,96 96,3

40 95,3 40,9 99,96 57,08 97,7

10 99,96 42,88 100 57,0 99,98
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A 14, [loctpoeHie kpnBor 06eCreyeHHOCTY FTeHETUYECK HEOAHOPOAHIX [JAHHEIX MakKCUMAaTEHOM CTOKA. .
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Puc. A.21. Kpueble ob6ecnedyeHHOCTN MakCUMarbHbBIX pacxonoB BoAbl p.ADaBay X. CUceHn
1 — aMnnpuryeckme TOUKM CyMMapHOA KpUBOI 06ecneYeHHOCTU MaKCHUMasIbHBIX PACXOAO0B BOAM!; 2 —
3MMMPUYECKME TOYKM CHEMOBLIX MAKCUMYMOB (BEPXHASA KPUBAA) N OXAEBLIX MAKCUMYMOB (HUXHAA
Kpueas); 3 — aHanuTM4eckas Kpmeas obecneveHHocT C.H. Kpuukoro n M.®. MeHkens makcumarns-
HBIX PACX0L,0B BOALI BECGEHHWX MONOBOAUN; 4 — aHanuUTU4Yeckas kpneas obecnedeHHoctn C.H. Kpuu-
Koro n M.®. MeHkens MakCMabHbIX PaCX0A0B BOAL! AOXAEBLIX MABOAKOB; 5 — aHanuTuyeckas
KpK1Bas, OCHOBaHHaA Ha OAHOPOAHLIX pacnpeaeneHnsax MakCUMalbHbIX PaCXOL0B BOAL BECEHHWX
nonoBoAnid (3) N AOXKAEBLIX NABOAKOB (4). [10 OCY OpANHAT Pacxobl YMEHbLUEHH! B CTO pa3

A.15. YueT HeogHOpOogHOCTM POPMUPOBAHUS U UCTOPNYECKOTO
MaKCMMyMa CTOKa Npu nepecyeTe MaKCMMaJibHbIX PacX0A0B BOAbI
B BLICOKOTOpHO# YacTu 6acceiina p. KyGaHu B cTBopax AeHCTBYIOLMX
Ycrb-[xerytTuHckoro u HeBMHOMBICCKOrO rMAPOTEXHUYECKNX COOPYXEHNI

06uMe NonoXeHna No nNepecyeTy HEOAHOPOAHLIX MAKCUMaNbHbIX PacYeTHbIX
pacxoaoB BoAbl felcTByloWMX YcTb-JlXeryTunckoro u HeBuHombicckoro
rMApPOTEeXHUYECKUX COOPYXEHUM

/lo He/laBHEro BpeMeHU CYUTANIOCh, UYTO PaCCUATAHHBIE Pa3 M HaBcer/a IIPOeKT-
HbIe PAcXojibl BO/IBI He TpeOYIOT YyTOUHEHUH U TepecueTa, BMecTe ¢ TeM M0 TaHHBIM
MexayHapoaHON KOMHUCCHH TI0 GOJIBIINM IIOTHHAM, OCHOBHON MPUYMHON UX Ipo-
PBIBa ABJISIETCST HEOCTATOUHAS IIPOMYCKHAasE CITOCOOHOCTD CJAMBHOTO (DPOHTA THIPO-
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TEXHHUECKUX COOPYKEHMI, 13-3a UeTo POUCXOANT Gosee 30% obImero ymcnia apapui.
Heo6xoauMocTh Iepecyera IPOEKTHBIX THAPOJIOTHYECKAX XapaKTEPUCTHK I Jei-
CTBYIOIIHX THAPOTEXHUUECKUX COOPYXKeHHH B Gacceiine p. Kybanu o6yciiosieHa cie-
MVIOMAMHI TPUYUHAMH:

1. VIamMeHeHneM MPOEKTHBIX THAPOJOTHUECKUX XapAKTEPUCTUK B CBSI3U C YBEJH-
YeHMEM TTPOIOIKHUTETBHOCTH HabIIOAEHNH 32 IEPUOL SKCIIyaTallui THAPOTEXHUYE-
CKHUX COOPYXKEHHII,

2. CosmanmeM HOBBIX Gosee o PEKTHBHBIX METOIOB ONMpPEIeJeHUs] PACYETHHIX
THAPOJOTHYECKUX XapaKTEPUCTUK, BKIIOUAS METOMOIOTHIO OTHOBPEMEHHOTO yYeTa
CTaTUCTUYECKOTO OTIMCAHUST HEOJIHOPOIHBIX COBOKYITHOCTEH M HCTOPHYECKUX MAKCH-
MYMOB CTOKA,

3. BnussaueM Xo3s#cTBeHHOI IeSITeIbHOCTH, KOTOPAasi MOSIBUJIACH WU BHIOM3Me-
HUJTACh 32 TEPUO BKCIIYaTAIIUH THAPOTEXHUUECKUX COOPYKEHHUI.

4. Heo6XomuMOCTBIO yUeTa BBIAAIOIIETOCS KaTaCTPO(HUECKOTO MAaKCUMAIbHOTO
pacxoza Bombl, Habmogasmerocst B 2002 1., IpH ONpeieIeHHH PacYeTHOTO MAKCH-
MaTbHOTO PacXo/ia BOJIHI.

5. Heo6XomuMOCTBIO Pas3e/bHOTO CTaTUCTUYECKOTO OMMCAHMS BhIZAIOU[AXCS
3HAUEHWH MaKCHUMATbHBIX PACXO0B BOJBI M OCTAJIbHBIX UWIECHOB Psiia B CBSI3H C He-
OTHOPOMHBIMH YCJIOBUSIMHU UX (DOPMHPOBAHHSI.,

[lepecuetr TPOEKTHBIX THAPOJIOTHYECKHIX XapaKTePHCTHK B Gacceline p. Kybanu mpo-
u3BOAMTCS BrepBhle B Poccuiickoii Meneparium. TeM caMbIM HOJOKEHO Hauamo HOBOTO
MOHHUTOPHHTA «PacYeTHBIX T'HIPOIOTHUECKUX XAPAKTEPUCTUKY, KOTOPBIH MPe/IaraeTcst
TIPOM3BOIUATH PETYJISIPHO He peske OMHOTO pasa B 5—10 JieT 1 BCAKHIA pa3 IpHU MPOXOK/Ie-
HUW BBITAIONTIXCST THAPOTIOTHIECKYX SIBIEHUI B PacCCMaTPUBAEMOM PETHOHE,

[IpakTHueckast pealTu3arus JaHHOTO MPeJIOKEeHUsT OKa3aiach BO3MOXKHOM, G1a-
rofiapst paspaboTKe W COBEPINEHCTBOBAHUIO METO/[OB yUeTa HCTOPHYECKUX MAKCHMY-
MOB CTOKa M COCTaBHBIX KPUBBIX obecmedennocTel, paspabotanusix B [T, a Takxke
BBIUHCJINTETBHBIX IPOTPAMM JIJIST OPe/Ie/IeHUsT PACUETHBIX THAPOJOTHUECKIX XapaK-
TEPUCTHUK B CTBOPAX I'MAPOTEXHIUUECKUX coopysKenwii. CTaHAApPTHEIE METO/IBI OTIpee-
JIEHWsT PACUETHBIX THAPOJIOTHUECKHX XAPAKTEPUCTHUK B CIIOXKHBIX U HEOTHOPOIHBIX
VCIA0BUSX (hOPMHUPOBAHUS MaKCHMaJbHBIX PAcXo[oB Boibl B Gacceiine p. KyGaub
TPUBOMST K HE YIOBIETBOPUTENBHBIM PE3YJIbTaTAM COTJIACOBAHUS SMIUPHUYECKUX U
AHATATHYECKUX KPHUBHIX obecmedennocTeil. Ha oCHOBaHMM BBHIMOJHEHHBIX HAy4HO-
METOTMUECKUX HCCIEMOBAHUHI IPUMEHUTENBHO K Gacceiiny p. Kybanu npeacraBunocs
BO3MOKHBIM BIIEpBbIE OIEHUTH PacyeTHhBIE PACXOJIBI BOIBI, KOTOPHIE MPUBEIH K BIIOJI-
He y/IOBJIETBOPUTENBHOMY COTJIACOBAHHUIO HMIIUPUUYECKUX U AHATUTUIECKAX KPHUBBIX
06€ecneyeHHOCTH MaKCUMATbHBIX PACXO/IOB BOJBL.

PesysibraThl BHIIOTHEHHBIX PACYeTOB YOSIUTENBHO CBHAETEAbCTBYIOT O HEOOXO-
MUMOCTH PEKOHCTPYKIHU PACCMOTPEHHBIX THAPOTEXHHUECKUX COOPYKEHHH, pacio-
JIO3KEHHBIX B Topofiax ¥ cThb-/[xkyryT, HeBUHHOMBICCK, T.K. HOBbIE pacyeTHbIE MaKCH-
MasbHBIE PACXO/BI BO/IBI 3HAYUTEIHHO MPEBBIMIAIOT TIPOEKTHBIE, be3 peKOHCTPYKIuT
TH/IPOTEXHUUECKHUX COOPYKEHUH, TO ecTh (Ge3 YBETUUEHHST HX CTHBHOTO (PPOHTA BEPO-
SITHOCTb PA3PYIIEHHsI STHX COOPY>KEHU I BHAUNUTENHHO YBEJITMUUBAETCS 10 CPABHEHHIO C
3a/IaHHON 06€CIIEYEHHOCTBIO B COOTBETCTBUHM C KJIACCOM KaUTATLHOCTH COOPYKEHHSI.

Takum 06pasoM, HAYUHO TEXHHYECKOE 0O0CHOBAHKE TPOM3BOJICTBA KOMILIEKCA Pa-
60T 110 IepecyeTy MPOEKTHBIX TH/POJIOTHYECKHX XaPAKTEPUCTHK IIPH HEOTHOPOAHOCTH
X GOPMHAPOBAHUH U OPTAHU3AITMSI MOHUTOPUHTA PACUETHBIX THIPOJIOTHYECKHX XapaK-
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A 15, Yyer heoHopOIHOCTY POPMDOBAHIS 1 MCTOPUYECKOrO MakcMymMa CTOKA. ..

TEPHUCTHUK JAI0T BO3MOXKHOCTh OGECTIEYNTh HEOOXOAUMON THAPOIOTHYECKOH HHGbOD-
Manueil Mo pearu3anui KOMIJIEKCA CTPOUTETBHBIX HKCILTYAaTATHOHHBIX U PEMOHTHO-
BOCCTaHOBHUTETBHBIX PabOT Ha HAIIOPHBIX THAPOTEXHUUECKHX COOPYKEHHUSIX,

[MocnemoBaTepbHOCTD TepecyeTa THAPOJOTHUECKUX XAPAaKTEPUCTHK [T Cylie-
CTBYIOIIUX HAMOPHBIX THAPOTEXHUUECKUX COOPYKEHUN U BOMOXO3SIHCTBEHHBIX 00D-
eKTOB BKJIIOYAET B ceOst BhITIOAHEHNE PaboT, KOTOPhIe IPEACTABIEHH B 60K — CXeMe
Ha pucyHKe A.22,

BoccTaHOBIIEHHE €CTECTBEHHBIX PANOB TMAPOIOTHIECKAX
XapaKTEPHUCTHK

l

IIpuBeneHue pAAOB THAPOIOTHYECKIX XapAKTEPHCTHK K
MHOTOJIETHEMY NIEPHOAY

l

Onenka OHOPOJHOCTH M CTalMOHAPHOCTH
BOCCTaHOBJICHHBIX H HaOJIOJICHHKIX PAOB THAPOIOrHIECKHX

}

OreHKa BIMAHAS XO3AUCTBEHHOM ACATENBHOCTH ¥ COBPEMEHHOT'O
H3MCHCHMA KIIMMaTa Ha pacdeT THAPOJIOTHYECKHX XapaKTCPHCTHK

l

OnpeneneHue napamMeTpoB ¥ PACUETHRIX 3HAYCHUH
THAPOJIOTHYECKHUX XapaKTEPHCTHK

CpaBHCHIIC PacuCTHHIX THAPOJIOTHICCKHX XapaKTCPHCTHK C
XapaKTCpUCTHKaMH, IIOTy4YCHHBIMH PaHEE IIPH MPOCKTHPOBAHWA
THAPOTCXHUYICCKOr0 COOPYKCHHA, 1 BHSOP PaCYCTHOrO 3HAYCHUA

Brisomst

Puc. A.22. ANropuTM nepecyeTa pacyeTHLIX MMAPONOrMYECKNX XapakTepucTuk
ON§ OeACTBYIOLLMX TMAPOTEXHNYECKMX COOPYXEHN

AJITOPUTM TepecyeTa MPOEKTHBIX THAPOJOTUYECKUX XapaKTEPUCTHK IIPOU3BO-
JUTCST B COOTBETCTBUM cO CBOJIOM TIPABWJI 11O OTIPEETEHHI0 OCHOBHBIX PaCUeTHBIX
rugponoruyeckux xapakrepuctuk [Cso, 2004]. CpaBHeHMe NPOEKTHBIX THAPOIOTH-
YECKHX XapaKTEPUCTHK, KOTOPhie OBLIM IPUHSITH paHee IPH MPOEKTHPOBAHHH THAPO-
TEXHUYECKOTO COOPYKEHHSI C TEMH, KOTOPHIE HOJyYeHbl BHOBD IIPHU Hepecyere, Heob-
XOJMMO OCYIIECTBJISITH /IJIs HOJIYUEHHUST BHIBOZIA O IPUHSITUY HJIM OTKJIOHEHUH HOBOTO
pacyeTHOTO 3HAUEeHHUSI THAPOJOTHYECKON XapaKTepucTUKHU. B ToM ciyuae, eciu nepe-
CYMTAHHOE 3HaYeHUe 3HAUNTENbHO OTJIUYAETCS OT HPUHSITOTO TIPU TPOEKTHPOBAHUH,
HEeOOXOMMMO H3MEHHTD IIpaBuaa paGoThl THAPOTEXHUUECKOTO COOPYKEeHHsT (HOBbIE
IpaBUIa PETYIUPOBAHMS PEYHOTO CTOKA) M MOXKET OBIThH JIake OCYIIECTBHTH €T0 pe-
KOHCTPYKIIHIO. MeToZoMorus MOoA0OHOr0 POfia aHaIHu3a THIPOMETEOPOJTOTHIECKOH
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nHbopManuu paccmarpuBaercsl fajnee. [lepecueT TPOEKTHBIX THAPOTOTHUECKUX
XapaKTEePUCTHK OCYIIECTBIASIETCS B 3aBUCHMOCTH OT KOJHWYECTBA M KaueCTBa BHOBb
nocTynamluiel (Iocae TPOEeKTHPOBAHUSA TH/IPOTEXHNUECKOTO COOPYXKEHUSI) THIPO-
Joruueckolf uHdopmanuu. Ecam sKcTpeMasibHble 3HAUEHUS THAPOJOTHYECKON Xa-
PaKTEpUCTUKH 32 NEPUOJT 9KCITyaTallii THPOTEXHHIECKOTO COOPYKEeHUS He UMETH
MECTa, TO TlepecyeT ocylnecTBasieTcs 1 paz B 5—10 sier. B ocTaibHbIX cayYasx mepe-
CUeT OCYIIECTBJIAETCS KaXk/Ibli TOJT, B KOTOPOM MMeN MECTO PACXOJI BOZIBI JIA YPOBEHD
BOJIBI GJIM3KHI K DKCTPEMATBHBIM ( BBIIAIOIIAMCS ) 3HAYECH UM THIPOJOTHYCCKOR Xa-
PAKTEpUCTUKH,

BoccraHoBneHne eCTeCTBEHHOr0 MaKCMMaJbHOIO CTOKa

BoccranoBnene ecTeCTBEHHOTO MaKCHMAaTbHOTO CTOKA TMPOU3BENEHO B OTMe-
YEeHHBIX CTBOpaX rUIPOTEXHUUECKUX coopyskenuil (¥Ycrb-/Ixxeryrunckuit 1 HepuHo-
MBICCKHII ), a TAKKE B CHEAYIONNX TYHKTaX-aHATOTaX, PACoIOKeHHbIX Ha p. Ky6aHs:
Kocra-Xeraryposa, [lerrsipeBckuii, Borociobckoe, Ycnenckoe u Apmasup. Boc-
CTaHOBJIEHNE eCTECTBEHHOTO MaKCHUMATBHOTO CTOKA IPOM3BEIEHO B COOTBETCTBUH C
paboramu [Meromndeckue ykaszauws, 1986, Meroquueckne pexomenzanuu, 1986]
METO/IOM PYCJIOBOTO BOAHOTO OajaHca MyTeM CYMMHPOBaHMs HaGIOAeHHOTO OBITO-
BOTO MAaKCUMAJIbHOTO PACXO/Ia BO/IBI B CTBOPAX MHAPOMETPUYECKUX HaOJIIOEH T C BO-
nozabopom B Bosbimoi CraBpomnobckmit kKanai (180 m3/c) ¢ 1968 r. no nacrosiiee
Bpems 1 B HeBunomeicckuit kanan (75 m3/c) ¢ 1949 r. mo Hactosmee BpeMs. B cTBope
nabmionennit Kocra-Xeraryposa, pacnosioxkeHHOM BbIIIEe BOL03a60poB HabMI0IaeTCs
€CTECTBEHHBIH CTOK, M [I09TOMY BOCCTAHOBJIEHHE ECTECTBEHHOTO CTOKA HE TIPOU3BO/IH-
JIOCh, B cTBOpax Y cTh-/IsxeryTuHckuit u JlerTsipeBckuil yINTHIBAICS BOL03a0O0P TOJIb-
ko B Bombmioit CraBporobckuit kanan 180 M3 /c, a B cTBopax Habmonenuii Hepuno-
MBICK, BorocmoBckoe, ¥ crieHckoe 1 ApDMaBHp YUHTHIBATHCH BOL03200PH B BombImoit
CraBpononbckuil 1 HeBUHOMBICCKUH KaHATBI B COOTBETCTBUHU C HEPHOLOM PadOTHI
5TUX KaHANOB.

MpuBeaeHne paaoB MaKCMMAaJIbHOTO €CTECTBEHHOIO CTOKa
B ropHoiA YacTu 6acceitHa p. Ky6aHb kK MHOroneTHeMy nepmoay

[71s1 mocsemyonero aHaIu3a 3HaueH nii MaKCUMATbHBIX €CTECTBEHHBIX PACXO/I0B
BOZIBI Pa3INUHOM 06eCTeUeHHOCTH B CTBOPAX HANIOPHBIX TMAPOTEXHUYECKUX COOPY-
KEHWH UCTOIB30BATHCH KPUBHIE 06ECTIEUEHHOCTH BO BCEX MYHKTaX HaO/II0eHHi BbI-
cokoropHoit yactu 6acceitna p.Kybanb, mosToMy 1 IpUBeeHHe MaKCUMAIbHEIX Pac-
XOZIOB BOZIBI K MHOTOJIETHEMY TIepHOLY TaKXKe MPOU3BOIMIOCH JIJISI BCEX 7 IIYHKTOB
HabJII0/IeH A,

BoccTaHoB/IeHe eCTeCTBEHHOTO CTOKA 32 MHOTOJIETHHUI TTEPHOJ C OMHOBPEMEH-
HBIM U NTO3TAIHBIM UCIOJb30BAHHWEM HECKOJTHKHX aHAJIOTOB MPOU3BENEHO B COOTBET-
creuu ¢ paboramu [ CIT 33-101-2003, Pexomenpanuu,1979, Meromuueckue, 2007].

Crenyer OoTMETUTh HEKOTOPHIE OCOOGEHHOCTH BOCCTAHOBJIEHHSI €CTECTBEHHOTO
MaKCHMaJIbHOTO CTOKAa 32 MHOTOJIETHUH TepHo/ B TopHoit obiactu p. Kybaus, Ha-
YnHasd oT BogoMepHoro mocra Kocra-Xeraryposa o T. Ap3amaca. [/leno B ToM, 4To
B ropHoii o6actu Gaccefina p. Ky6ans B 2002 romy Habaiiogancs BealoIMica MaK-
CUMYM CTOKa, IPEBOCXO/ISININH OCTalbHbIE WIEHB! PS/Ia B HECKOIBKO pas. TO IpH-
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A 15, Y4eT HeoAHOPOAHOCTY GOPMUPOBAHMS 1 UCTOPUYECKOrO MakcMyMa CTOKA. .

BEJIO K TOMY, UTO Ha rpadyKax CBSI3U [IapHOW Perpecciy B HIKHeN JacTH TpaduKa
PACIIOJIATAIOTCS SMIIAPUYECKHe TOUKH B TMOJHOM COOTBETCTBHH ¢ OOBIYHBIMH MPEJI-
CTaBIEHUSIMHE CBsI3eil CTOKA MeX /Ty MAKCUMATbHBIMH PAcX0IaMHU BOJBI M O[HA CHIBHO
OTCKAaKMBAIIas Touka oT obirero pacnonoxkenus Touek 3a 2002 rox. B pesybrare
3HAUNTETHHO YBEINUNBAIOTCS 3HAUEHWST KO9(DPUIHEHTOB MAPHON KOPPEJISAIHHT, T0-
crurast sHadenuit 0.99 u maxe Gosee. OTMeueHHass 0COOEHHOCTh BOCCTAHOB/IEHMS
MaKCHUMaJIbHOTO €CTeCTBEHHOIO CTOKA BHOCUT HEKOTOPBIH B/IEMEHT MCKYCCTBEHHOTO
yBeMYeHHs KOa(DPUIMEHTOB KOPPEJISIIIUY TIPY PACCMOTPEHW CBSI3e MKy MaKCH-
MaJIbHBIM CTOKOM BOJIOMEPHBIX TTIOCTOB PACCMATPUBAEMOTO PErHOHa. ITO 0O0BACHATCS
TeM 0GCTOSITENTLCTBOM, YTO MakCUMyM cToKa B 2002 rofy IpUMepHO COOTBETCTBYET
obecnieuentoctu 0,5%, a 9Ta 06eCIEUEHHOCTD TATEKO BRIXOJNT 3a IPE/IETB SMIUPH-
yecKoil obecneueHHoCTH HabTI0IeHHOTO PsiIa,

Takum 06pazoM, HECMOTPSI Ha TO, UTO B TPOTPAMMHOM KOMILITEKCe IIPH 0T6Ope
YPaBHEHMH perpeccuy 3aJlaHo TOBOJIbHO MATKoe ycaosue (r>(0,7), Ha caMoM [efe
KOo(DDUIMEHTHl KOPPEJSIUY YPABHEHNH peTrpecCchi, O KOTOPHIM BOCCTAHABIHBAJ -
sl MAKCUMAJIbHBIH ¢TOK, Ob11n 0,90 1 Gosbiie. [Ipu sTOM cpesnue KBagpaTuiecKue
IIOTPELIHOCTH BOCCTAHOBJIEHHBIX 3HAUEHUI CTOKA B HECKOJBKO pa3 MEHbBIE DTHX
3HAYEeH UM,

3HaueHNa MaKCUMATBHBIX PACXOIOB BOJIBI, BOCCTAHOBJIEHHBIX M HAOJIOLEHHBIX
3a nepuoz ¢1926 mo 2005 rogsl mo BceM cTBOpaM BBHICOKOTOPHOI# obtactu p. Ky6Gans,
a no HeBuHnHoMBbICCKOMY THIpOy3y ¢ 1926 1. 1o 2008 r., mpuBementt B Tabaume A.12
1 Ha pucyHke A.23.

Wcxopnaa undopmarus 3a nepuoz 1958-2008 rr. no HeBuHHOMBICCKOMY THIPO-
y371y GbLa TIpeocTaBIeHa Y paBjieHieM SKCIUIyaTauy HeBIHHOMBICCKIM KaHAIOM.

Tabmya A. 12. HabniofeHHble U BOCCTAaHOBJIEHHbIE MaKCUMAaJIbHbIE PACX0Abl BOAbI
Ha BOLMOCTaX BbICOKOrOpHOMN obnactu p. KybaHb

a=
= s = (5]

g g =) 2 5 o 2 & o

o 8 S < Q g @ Q Z =

g Se | 228 2 2o g 2 z
> B =X e, = X = = s

9 S = o g = = [ 3] = =2
= | E2E | =2Z| £ | EE | ¢ 5 g
S g g SRS Q > R

15} = = m ~ [da] o
= > ) S
T

1 2 3 4 5 6 7 8
1926 233 236 368* 772% 562* 468* 446*
1927 690 693 847* 1496* 967* 1059* 1163*
1928 355 358 496* 965* 670% 626* 637*
1929 424 427 872 1074* 1120* 715* 746*
1930 279 282 375 844* 581* 528* 518*
1931 299 302 998 876* 1257* 553* 550*
1932 245 248 428 791% 760 484* 465*
1933 312 315 389 897+ 544 570* 570*
1934 350 353 516 957* 798 619* 630*
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[lpogosmxeHue taba. A.12.

1 2 3 4 S 6 7 8
1935 303 306 365 883* 570* 559* 556*
1936 897 900 927 1824* 996 1327* 833
1937 508 511 594 1208* 840 824* 658
1938 312 315 441 897* 652* 570* 676
1939 421 424 513 1070* 830 711* 886
1940 607* 608* 612 692* 854 596* 630
1941 303* 269* 435 622* 623 S47* 568
1944 655%* 691* 794%* 1285* 1020* 1160
1945 203* 418* 332% 805* 548 677" 731
1946 331 364* 475 1081* 725 875* 978
1947 331 200* 407 670* 545 581* 611
1948 359 353* 488 729* 643 623* 663
1949 265 218* 403 736* 610 628* 670
1950 231 282 517* 442 472% 474
1951 329 274* 408 1158* 743 930* 1047
1952 390 430* 509 885* 773 735% 803
1953 303 237* 408 749* 641 637* 681
1954 316 354 422 959* 614 621* 680
1955 237 241 317 779* 405 474% 502
1956 388 462 536 1130* 755* 705 759
1957 308 350 442 952* 653%* 605 719
1958 292 305 506 600 723* 596 7272
1959 266 263 372 822 577 517 562
1960 440 570* 615 849 841* 900 940
1961 816 705* 938 1835 1192% 1075 1175
1962 618 363* 611 1081 837* 633 713
1963 584 546 653 1155 882* 869 996
1964 341 305 434 837 645* 523 620
1965 418 328 570 1035 792* 539 675
1966 494 560 592 1607 816* 954 908
1967 516 444 911 1355 1162* 782 822
1968 459* 462 540 846 760* 753 759
1969 314 474* 562 460 784* 776 804
1970 423 520* 568 904 790* 835 795
1971 322 343* 437 629 648* 607 629
1972 339 432* 516 837 734* 722 779
1973 317 479% 444 898 655* 783 821
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A 15, Y4eT HeoaHopOOHOCTY QOPMIDOBAHIIS i1 MCTODNYECKOIO Makchimyma CTOKA. ..

lponomxkeHue Tabn. A. 12.

1 2 3 4 5 6 7 8
1974 410 327* 481 633 696* 586 642
1975 564 486* 781 1155 1021* 791 898
1976 420 362* 515 808 733* 631 707
1977 534 422%* 620 767 846* 709 826
1978 512 556* 700 1382 933* 882 1305
1979 308 353%* 407 645 615* 619 675
1980 426 671* 659 1293 889* 1031 1234
1981 339 552%* 793 1077 1034* 877 847
1982 388 557* 507 1007 724%* 883 1035
1983 292 387* 510 763 727* 663 614
1984 716 503* 743 1164 980* 813 937
1985 534 427* 592 990 816* 715 852
1986 390 414* 448 620 660* 698 708
1987 568 632* 777 1012 1017* 980 1036
1988 348 S574%* 592 770 816* 905 863
1989 340 554* 797 838 1039* 879 845
1990 343 472% 573 779 795% 774 806
1991 722 608* 648 1379 877* 949 1224
1992 670 S548* 440 865 651%* 872 1037
1993 497 549* 675* 1145 812* 873 983
1994 203 241% 345* 470 524* 474 508
1995 536 475% 346 776 549%* 777 696
1996 803 610* 740* 1417 1112* 952 1023
1997 363 535* 660* 1002 681* 855 955
1998 235 554* 680* 818 555%* 879 970
1999 498 452%* 572 837 813* 748 758
2000 275 393* 632 822 859* 671 904
2001 417 483* 706 807 940* 788 916
2002 2330 2330 2510 4000 2897* 3170 3850
2003 631 469* 615 797 841* 741%* 811
2004 473%* 456* 620 1047 846* 807* 902*
2005 480 498* 650 869 879* 807 946*
2006 848
2007 675
2008 690

HPI/IMG‘{{:IHI/IGI * — OTMeueHbI JaHHbIe BOCCTaHOBJ/ICHHBIE 11O aHaJIOTaM
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A, 15, Y4eT HeoaHOPOOHOCTI OPMIDOBEHIS i1 MCTOPUYECKOrO MakCUMyMa CTOKA. .

OueHKa OAHOPOAHOCTM PSAOB MaKCUMAJIbHOIO CTOKA

Orenka OTHOPOIHOCTH MAaKCHMAIBHBIX PACXOIOB BOABI PeK BBICOKOTOPHOM Ya-
cru Gacceiina p. KyGaHb Iponu3BoIIACk ¢ HCIIOJIb30BAHHEM KpHUTepHeB JMKcoHa 1
CmupnoBa-I'pa6ea. Ilpn omenke OTHOPOTHOCTH 9KCTPEMAIbHBIX 3HAYEHHI MaKCH-
MaJIbHBIX PACXOJIOB BOBI OBIT MCKIIOUEH pacxon 3a 2002 1., Tak Kak ero obecredeH-
HOCTb [I€KO BRIXOAUT 3a TPeIeshl HabMIoMeHHOTO psifia. [Ipy MpoMo/IKNTENbHOCTH
IpUBe/IEHHBIX K MHOTOJIeTHEMY Iepuomy psiioB 1926-2005 rr. (n=801eT) MakcuManb-
HbIi pacxos Bozxbl 2002 1. He ObLI IPEBBIIIEH B TeYeHHe, o KpaitHeil Mepe, 200 meT.
PesyibTarThl pacueToB mpe/cTaBaeHsl B Tabnuie A.13,

13 5T0i1 TAGIHIIEL CIEAYET, UTO MOIABISIONIEE UHCIO JAHHBIX [0 9KCTPEMATbHBIM
3HAUEHHUSIM PACXOJIOB SIBJISTIOTCSI OMHOPOMHBIME, CeyeT OTMETUTD, UTO SKCTPEMATTh-
Hble 3HAYEHWs TMEPBHIX UETHIPEX UIEHOB PAHKMPOBAHHBIX B YOBIBAIOUIEM MODSIIKE
PSIIOB M1 HEKOTOPHIX MOCTOB, SIBJSIOTCS HeofHOpoAHBIME. Ha 5ToM ocHOBaHWM B
MATbHENINX pacueTaX KPUBBIX 00eCTeUeHHOCTEHl MaKCHMATbHBIX PACXOIOB BOMIbI
IPUMEHSIIOTCST COCTABHBIE OIHOPOIHEIE KPUBbIE 0OECIEUEHHOCTH /IS CaMBIX BBICO-
KHX pacXOlOB PAaHXHUPOBAHHOTO Psi/ia U BCEX OCTANBHBIX UIEHOB psi/ia, UTO OOBSICHSI-
eTcs Pa3TUYHBIME YCJIOBHAME (POPMUPOBAHUS MakCUMalIbHOTO cToKa. [ CBom,2003T.,
Metonmueckue, 2007].

Onpepenenue napaMeTpoB U pacyeTHbIX 3HAYEHUIA KBaHTUIE MaKCUMAJTbHbIX
pacXofioB BOAbl Ha BOAOMEPHbIX NOCTaX BbICOKOrOpHOii YacTu Bogoc6opa p. Ky6aub

OmnpenesieHne 3HAUEHUH CTOKA Pa3TNUHON 06eCIeYeHHOCTH 10 MaKCUMaIbHBIM
pacxoaM BOABI MTPOU3BOAMIOCH C YUETOM COCTABHBIX KPUBBIX OGECIEUEHHOCTH, U C
y4eTOM ucToprdeckoro MakcumyMma 2002 T., o6ecedeHHOCTh KOTOPOTO Gbljia IIPHHSI-
Ta paBHoii 0,5 %. HasHauenwue Takoii obecredenHocTu st pacxonos 2002 1. ocyiiect-
BJIEHO B COOTBETCTBUHU C UCTOPUUECKUMH CBETEHMSIMH, KOTOPBIE YKAa3BIBAIOT, UTO STOT
MAaKCHMYM He ObLI MPEBHIIIEH 110 KpaliHeil Mepe 3a nocaennue 200 aer. [Tankuu LA,
u 1p. 2003, 2004]. B cratbe [CnaBuH A. 1 ip., 2002] roBopUTCS 0 TOM, UTO «YIEHBIMHI
TOJICYUTAHO, UTO TIOBTOPSIEMOCTH CTOJIh MACINTAOHBIX siBleHuii — 1 pas B 1500 mer»
[IpuBemeM HECKOMBKO MUTAT U3 STHX PaboT, KOTOPhIE HMEIOT HETIOCPEACTBEHHOE OT-
HOIIIeHHe K pacCMaTPHUBaeMOMY BOTIPOCY:

«B ropubix patioHax nuk naBozka cpopmuposaics k 16—24 4. 20 utonst. Poct pac-
XOJIOB BOJIBI HAa PeKaX MPOUCXOAU CTPEMHUTENBHO W YACTO TPEBBIINAJI KPUTHUYECKHUE
ormerkH. [lo gaunsM Bomomeptoro mocra p. Ky6anb — Kocra Xeraryposa, ypoBeHb
Boze! 20 mionst 3a 3.5 4. — ¢ 1610 10 1940 nogusicst wa 2.4 M, mocJie 4ero rUAPOJIOTH-
YeCKHH MOoCT GBLT MOTHOCTHIO paspyiied. [To ciioBaM oueBHAIEB, PaKTHYECKH TOTBEM
ypoBH# fiocturan 7,0 M. 3aTeM, B 9TOT e /IeHb, ¢ 16 4. Hauasicst mombeM YPOBHEN BOBI
B CTBOpe YCTb — J[KeryTHHCKOH NJIOTHHEL, I7ie K 23 4. IPUTOYHBIN pacXo/ HAMHOTO
IPEBBICAJI TIPOIYCKHYIO cIocoGHOCTD ruipoysia (1440 ky6. M), paccuuTaHHYIO Ha
nponyck maBoaka 0,5% obecnedenHocTr. MakcHMalbHbIA pacXo/| B CTBOPE ILIOTHHBI
orteHuBaetcs B 1700 ky6. M/c, a nosropsieMoctb ero He Boiiie 0,1%». (Buideneno
namu). Kax BUIUM, MPHUHSTAS HAME 06ecTiedeHHoCTh, paBHast 0,5% — I0BOJIBHO 0CTO-
POXHOE peITEH e,

«B Houb ¢ 20 Ha 21 WIOHs DWK MaBO/IKa HAYaJl CMeNIaThCsI Ha TIPe/ITOPHBIE paio-
Hbl. K 8 u. yTpa 21 uioHs pe3ko YBeAUUNICS IPUTOK BOBI o pexaM Kyb6ans u B. 3e-
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Tabnmua A. 13. OueHka ogHOPOOHOCTN MakCUManbHbIX pacxonoB BoAdbl p. KybaHb

[oct Kpurepuii | Din D2n D3n D4n D5n D11 D21 D31 D41 D51 Gn G1
c. Um.KocTa IOmmupuy. | 0.117 | 0.117 | 0.135 | 0.141 | 0.135 0 0 0.046 | 0.047 0.04 3.104 | 1.417
Xetaryposa KpTrwu. 0.338 | 0.058 | 0.344 | 0.074 | 0.408 | 0.089 | 0415 | 0.098 | 0408 | 0.077 | 4.351 | 1.859
Heonmnop. — + — + — — — — — — — —
Yerw-/lxeryrekuii | Ommupua, | 0.279 | 0286 | 0.304 | 0312 | 0.296 | 0.026 | 0.036 | 0.071 | 0.073 | 0.051 | 3.373 | 1.748
r/ysen, u/Gred KpTwu. 0.265 | 0111 0.29 0127 | 0338 | 0157 | 0349 | 0165 | 0331 | 0147 | 3.763 | 2.352
Heonnop. + + + + — — — - — — _ _
. IOummupuy. | 0.084 | 0.088 | 0.104 | 0.107 | 0.099 | 0.049 | 0.053 | 0.076 | 0.078 0.07 2667 | 1.741
x./lekTapeBckuit
KpTiu. 0.282 0.1 0302 | 0.112 | 0.352 0.14 0.363 | 0.148 | 0.348 013 3.887 | 2.242
Heoamnop. — — — — — — — — — — — —
Hesunnowmbicckuii | Ommupuya. | 0.008 | 0.008 | 0.167 | 0.173 | 0.166 | 0.007 | 0.007 | 0.042 0.05 0.041 | 3.284 | 1.749
r/ysen, 1/6bed Kprma, | 0351 | 0045 | 0.353 | 0053 | 0422 | 0073 | 0428 | 0082 | 0422 | 006 | 452 | 1.746
Heonmnop. — — — + — — — — — — — +
Iumupuy. | 0.076 0.08 0.117 0.13 0.112 | 0.043 | 0.047 | 0151 | 0.157 0.14 2734 | 2.09
c. Borocaosckoe
KpTiu. 0259 [ 0115 | 0285 | 0133 | 0334 | 0164 | 0344 | 0471 | 0.325 | 0.154 3.73 2.39
Heommop. — — — — — — — — — — — —
¢ Verercroe IOummupuy. | 0.293 | 0.295 | 0313 | 0314 | 0312 | 0.005 | 0.007 0.01 0.01 0.007 | 3.471 | 1592
KpTiu. 0278 | 0102 | 0299 [ 0116 | 0.348 | 0.144 0.36 0152 | 0344 | 0134 | 3.856 | 2.269
Heoanop. + + + + — — — — — — — _
r ApMaBHD Oumupuy. | 0.083 | 0.085 | 0.096 | 0.097 | 0.094 | 0022 | 0.024 | 0036 [ 0.036 | 0033 [ 2.608 | 1.782
KpTru. 0254 | 0117 | 0281 | 0136 | 0329 | 0167 | 0339 | 0176 | 0319 | 0158 | 3.709 | 2.419
Heomnop. — — — — — — — — — — — —

HpI/IMe‘laHI/Iel 1. 3HAK + YKa3blBa€T Ha HEOAHOPOAHOCTD JJaHHbIX, 3HaK — YKa3bIBa€T Ha OAHOPOAHOCTDb JaHHbIX] 2. KpI/ITepI/II/I D1n — D5n otHOCATCS K IEPBLIM ITATH TOUKaM
PaHKHPOBAaHHOI'O pAla MaKCUMaJIbHBIX PaCXO/I0B, D11 — D51 otHOCATCA K TIOC/IEeAHUM IIATH TOUKaM PaHKHPOBaAaHHOTO pAda MAaKCHUMaJ/IbHBIX PaCX0O/10B

[qdenmd] ] v suHaXoLmd] ]



A 15, Yyer HeoaHopoAHOCTY (DO PMIPDOBaHYIA 1 MCTOPMYECKOTO MakCrmMyMa CTOKA. .

JeHdyK K crBopy HeBuwHOMBICCKOTO THpoysia — g0 1260 ky6. M/c, a k 11 4, — 110
2200 xy6. M/c. K konIy nus pacxon yseauuuicsi o 3000 — 3500 ky6. M/c, 3Haun-
TeJbHO MPEBBICHB MPOMYCKHYIO CHOCOOHOCTDH TH/ApOoy3ia. OTHOBpEMEHHO HabJIIo-
Jajcsi 3HAUMTENbHBIN MOABEM YPOBHeW BoAbI B pekax Ypym, Jlaba, Dupc, benas,
Kypmxunc. Toabko 3a ogHu cytku B Gacceiine p. Kybaub ObLTH 3aTOTJIEHB W IO/~
TOTLIEHBI IECATKH HACENEHHBIX MYHKTOB, pa3pyllleHbl OPOTU U MOCTHI». JKCHEIN-
nus I'Y «I'TU» yTrouHrnIa MaKCUMalbHBIM PacXo/ BO/ibI B cTBOpe HeBrHOMBICCKOTO
THPOY3JIa 110 MeTKaM BBICOKHX BOJ, 710 4000 m3/c.

Ocobbiit nHTEpeC MPeACTaBIsAeT CASAY0Ias MUTATa, MOSICHSIONast HEOHOPO/I-
HOCTh (DOPMHUPOBAHUST MAaKCUMAIbHBIX PACXO/0B BOJBI B BBICOKOTOPHON 00JacTH
p. Kybams:

1. «@opMupoBaHye 3HAYUTETHHBIX CHETO3AMACOB B BEPXOBBSIX TOPHBIX PEK.
Ecnu «ce30HHbBIey» cHera Ha paBHUHE U B IPEJTrOpbsiX B TeueHUH BecHbl 2002 1. Tasiin
JIOBOJIbHO-TAKN PABHOMEPHO, TO MUK TASHUS MOIHBIX (BBICOTO# /10 2—-3 M u GoJiee)
CHero3anacoB B Topax IpHUIIesicsd Kak pas Ha KOHell MIoHsS — Havasio uiois. VIuTeHcnB-
HOMY TasiHHIO BRICOKOTOPHBIX CHETOB M JIETHUKOB B BepXoBbsiX pek Kybaus u Tepek
CTOCOGCTBOBATIY TAKKE AHOMATbHO BBICOKHE TEMIIEPATYPhI BO3AYXa JIETHHX MECSIIEB,
IIPY 3TOM 3aCyXa OXBaTHUJa 3HAUHUTeNbHYI0 TeppuTopuio IOxHoi u Cpenneir Poccuns.
W nanee aBTOpbI MUATITYT:

«2. Hapsitty ¢ pe3kuM yBeTWYeHHEM CTOKA TOPHBIX PeK 3a cueT GYPHOTO TastHUs
JIETHUKOB W BRICOKOTOPHBIX CHETOB, TH/IPOMETEOPOJOTHUECKYIO CUTYAIHIO B bacceii-
He yCyTyOu/Iu IMBHEBBIE IO/ OOTBITTON HHTEHCHBHOCTH, IIPOIIE/IIIHE B PA3IHYHBIX
paiionax Cpenneit u Bepxueit Kybanu».

Takum o6pazom, B 2002 1. hopMUpOBaHIe MAKCUMAIBHOIO CTOKA B BEPXOBBSIX P. Ky-
GaH¥ MPOMCXO/IMIO TOJL ICHCTBUEM [IBYX TeHETHUYECKU HEOTHOPOIHBIX TPUYHH: 1. HCKITIO-
YUTENBHO GOJIBIIIE 3aMAaChl BOJBI B CHEXKHOM MOKPOBE B OYPHOTO TAsIHUS BHICOKOTOPHBIX
CHETOB W JIETHUKOB W 2. TUBHEBBIE OXKIN UCKTIOUMTENHHO OOMBINON MHTEHCHBHOCTH.
CoBmnajieHne 1o BpeMeHH 5TUX PEIKUX COOBITHI 1 TPUBOUT K (GOPMHUPOBAHUIO MAKCH-
Ma/IbHOTO CTOKa HEOJHOPO/JHOTO IO TeHe3ucy. B Toll min MHOW CTelleHW oTMeueHHBle
(baKTOPBI BCer/ia MPUCYTCTBYIOT TpH (hOPMUPOBAHHH HAMOOBINETO CTOKA B TOPHOW YacTH
bacceiina Kybanu. Bmecte ¢ TeM HATHIIO HEOAHOPOAHOCTH (DOPMHUPOBAHHUST MAKCHMATb-
HOTO CTOKA, B 3aBUCUMOCTH OT BOJHOCTH TOJIA, TO €CTh B 3aBUCHMOCTH OT COBIA/IEHUS
BBITAIOIIUXCST JIMBHEBBIX OCAIKOB U BBICOKHX TEMIEPATYP BO3AYXa, 00YCIaBINBAIOLINX
MHTEHCUBHOE TasHUE BHICOKOTOPHBIX CHETOB W JIeTHUKOB, Ha OCHOBaHMH 3TOTO MOXKHO
3aKJIIOUNATD, UTO CTeNeHb TeHETHIECKON HEOTHOPOHOCTH MAKCUMATbHOTO CTOKA 3aBUCHT
OT BOHOCTH TOJIa, YTO U MPUBEIO K MBICIH pas/ie/IbHOM CTATHCTHUECKOH 06paboTKe OT-
HOCHTETbHO BHICOKMX MAKCUMYMOB CTOKA W OCTAIBHOM YaCTH PSIOB THIPOMETPIUECKUX
Habmogenuii. TakoBa reHeTHyecKast CTOpOHa HEOHOPOHOCTH (POPMUPOBAHNIST MaKCH-
Ma/IBHOTO CTOKA, CBSI3aHHAs C MHTEHCUBHOCTBIO TASTHUST BBICOKOTOPHBIX CHETOB U JIEJTHU -
KOB, C OJIHOM CTOPOHBI U JINBHEBBIMU OCATKAMH, C PYTOM.

OTpaxkeHreM IIPOBEIEHHOTO KPaTKOTO aHain3a (OPMUPOBAHUS MaKCHUMAJb-
HOTO CTOKA B BepxHell yactu Gaccelina p. Kybanu, sBuiach MOMBITKA CTAHAAPTHOTO
MOCTPOEHUST SMIUPUIECKUX U aHATUTHYECKHX KPHUBBIX 00eCIedeHHOCTel, KoTopast
ecTeCTBEHHO TIpUBeNa K HEYAOBJIETBOPHTETbHBIM pe3yJabTaTaM. B maHHOM caydae wc-
M0JIb30BaHKe aHAIUTUYECKHX OTHO MOATTbHBIX paclipeie/leHui Bceria TPUBOIUIO K
HEYIOBJIETBOPUTENBHOMY COTJIACHIO SMITHPUUECKUX W AHATUTHUECKUX KPUBBIX 00e-
crieueHHocTel. [TOTBITKY XKe BEIXO/a U3 9TOH CATYAI[HH IYTEM YBEIHUYEeHHS OTHOTIIE-
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IMpunoxexue A lNMpumepsl

Husl KoabduipenTa acUMMeTpun K Kodh UIMEHTY BapHally MPUBOAWIH K TOMY,
YTO OTCYTCTBOBATH TAOMHUIIBI IPHMEHSIEMBIX B THAPOJOTHUECKHX PACUETaX CTOMb BbI-
COKHMX 3HaueHWii 9TOro oTHOIueHus1. Pacmmpus Tabmumsl pacupeneienus: [Iupcona
IIT Tuma, BHOBH MMEJIO MECTO, XOTSI M B MEHbIIEH CTENeHH, PaCcCOTJIaCOBaHIE SMITH-
PUYECKUX IBYX MO/IANIbHBIX paclpe/ie/ieHui U aHATUTHYECKUX O/THO MOZTATbHBIX KPH-
BBIX pacIpesiesieHrsI BEPOSITHOCTEHN €KeTOTHOTO PEBHIIIEHUS.

Wrtak, mpoBeeHHbIN TeHETHIECKUH aHATU3 (GOPMUPOBAHUS MAKCHMATBHOTO CTOKA
ropHo#t yactu Gacceiina p. KyGauu u craTucTHuecKuil aHai3 YOETUTETHHO CBU/IETE b-
CTBOBAIH O HEOOXOMMMOCTH Pas/eieHUsI HEOTHOPOTHON COBOKYITHOCTH MaKCHMATbHBIX
PACXOJIOB BOJIBI 110 KpaiiHell Mepe Ha /IBa OTHOCHTETBHO OJIHOPO/IHBIX PACIIPEIeTEHus C
HCIIOJIb30BAHUEM COCTABHBIX KPUBBIX obecmedeHHOCTH. [1o106Has polenypa CTaTHCTH-
YeCKOTO aHATM3a HEO/THOPO/THBIX JIAHHBIX MAKCHMAIbHBIX PACXO/IOB BOJIBI HCCIIEyEMOTO
paiioHa 3HAYUTETHHO YJIYUIITHIO COTTACOBAHIE SMITMPUUECKUX U aHATUTUUECKUX (DYHK-
I pacIpeieNeH st, HO He PellTiia OKOHYATEMhHO TIOCTABIEHHON 33/IaU¥ CTaTUCTHUECKON
06pabOTKH SMIIMPHYECKHX JTAHHBIX MAKCHMATbHOTO CTOKA B PACCMATPHBAEMOM paiioHe
W3-32 BBIAIONErocst MakcuMyMa ctoka B 2002 1. JIuts cornacoBaHHOe ¥ OTHOBPEMEHHOE
HCTIOB30BAHHE COCTABHBIX OTHOPOAHBIX pactipeie/ieHrH i yueTa HCTOPIIECKOTO MAKCH-
myMa ctoka 2002 1., IpuBesTH K YIOBIETBOPUTENLHOMY COTJIACOBAHUIO SMIMPIIECKIX 1
AHATUTHYECKHAX KPUBBIX 00ECTIEUEHHOCTH PaCCMATPHBAEMOM THIPOJIOTHYECKOT XapaKTe-
PHCTHKH B ropHO# Yactu Gacceiina p. KyGanb. Metogosnorns nogo6Horo pemenns Gsia
paspaborana B saboparopuu pacuyetoB croka I'Y «[TH», a BBIYMCIUTEIbHAS TPOTPaMMa
coctapieHa B Banpaiickom dummane I'Y «[THs» A.B. KokopeBbim.

Ha ocHOBaHWH TaHHBIX, IPEACTaBAEHHBIX B TabuIle A.12, 1 ¢ yueToMm paspaboTaH-
HO¥ METO/IOIOTHH 1 BEIYHUCTUTETLHON IPOrPaMMBI, ObIIH IIOCTPOEHBI KPUBBIE oGecIie-
YEHHOCTH MAKCHMaIbHBIX PAcXooB Bobl p.Kybamb B cTBopax: ¥ cTh-/[KeryTHHCKOTO
THpoy3na, HeBUHHOMBICCKOTO THAPOY3Ma. Pe3yIbTaThl pacueToB MpeCcTaBIeHbl Ha
pucyHkax A.24, A.25

MaxkcuManbHble PAaCcXOIBl BOAbI pa3IndHoOli obecimedenHocTH (QM3/c) 11a sTHX
CTBOpPOB IpuBefeHbl B Tabauie A.14. CpaBHUTEIbHBINA aHANU3 0OECIEUEHHBIX 3Ha-
YeHHil MAKCIMAJIbHOTO CTOKA B MHTepBaje obecnedennocreii ot 0,01 go 10% u 50%,
B 3aBHCHUMOCTH OT ILUTOIMIAAN BOAOCOOpA PEK MCCAEMYEMOTO paiioHa MpeCTaBjieH B
tabsuie A.14 1 Ha pucyHke A.26.

Ha pucynok A.26 Takxke HaHeceHbI HAGTIOEHHbBIE TaHHBIE MAKCUMATbHBIX pac-
xoztoB 3a 2002 r. (IyHKTUPHOI JMHUEN ), KOTOPBIE TOCTATOUHO GJIM3KO COOTBETCTBY-
0T MAaKCHMATBHBIM PacXoaM Bofibl obecnedennocTsio 0,5%.

HauboubIme 3HAUEHHST MAKCHMATBHBIX CTECTBEHHEIX PACXOIOB BOJIEI JIJIST BCETO
MHTepBaIa 0becreueHHOCTEH PACTYT IO Mepe YBeTUYeH s IIOoIa/iell BoLochopoB, 10~
CTHTAIOT MaKCHMAThHBIX 3HAUECHUH B HIDKHEM Obede HeBUHHOMBICCKOTO THAPOY3aa
U laniee B CTBOpe ¢. borocioBckoe pacxombl yMeHBINMAIOTCS 32 CUET PACIIACTHIBAHHS
(peryaupoBaHus) MaKCUMabHBIX PACXOJIOB Ha MOHMe, 1 3aTeM, HAUMHAasI CO CTBOpA C,
YcieHckoe IPONCXOANT BHOBD MOCTENEHHOE YBeIHYeHe MAaKCUMATbHBIX PACXOIOB
BOJIBI C YBETHUEHHEM IO/ Bogochopa 3a CUeT TOMOMHUTENBHOTO CTOKA IIPUTOKOB
1 c6poca HaKOILIEHHOM BOJBI Ha MoiiMe.

Taxas cuTyaris xapakTepHa /7l pACXOZIOB BOIBI MATON 00ecTieYeHHOCTH, aiee
C yBelnueHyeM 00eCIIeYeHHOCTH He MPOUCXOIUT PE3KOTO CKauKa B pacxofiax, T.K. IpH
MEeHBIIHX PAcXo/laX BBIXOJ BOIBI Ha TOWMY mocie T. HeBuHHOMBICKA GyIeT 3HAUH-
TeThHO MEHBIITHM.

- 98-



c;JﬂiC

10000

8000

6000

4000 \ &

2000 ™~

\MOOO

T BYOLD BWAWIMONBIN OUOND8RMAOLON i1 BMHBIOOMNTOD MIOOHTOUOHITOEH 16hK G Y

0.01 0.05 0.1 a2 0.5 1 2 5 10 25 40 50 60 75 90 95 98 99.0 995

O6ecneueHocru P%

Puc. A.24. Kpneag o6eCcnevyeHHOCTU MakcuUManbHbIX pacxonos Bodpl p.KyGaHb —
HeBUHHOMBICCKMIA TMOPOY3EN, HUXHUM ODbed



- 001 -

c;Jﬂﬁc
12500

10000

7500 \\

5000

2500

N

I

oo o |
PO 20O 0og

0.0

0.05

0.1

0.2

05 1

Puc. A.25. KpuBasa o6ecneqyeHHOCT MakCUMalbHbIX PacxodoB BoAbl P.KyGaHb —
YCTb-XEeryTUHCKNA rnapoy3en, HUXKHWIA Obed

5 10
OtBecneuenoctu P%

25

a0

50

60

75

hi]

95

98

99.0

9395

qdanmd] | y smHaxoumd] |



J1 15 YueT HeoAHOPOAHOCTM (DOPMUPOBAHNSI U UCTOPUUYECKOTO MAKCUMyMa CTOKA...

Tabnuua A, 14. MakcumasibHble pacxofbl BoAbl (Qm 3 ¢) Pas/IMyHoOi 06ecneyeHHoCTH

C. UM. YcCTb- HeBWHHO-
MyHKT Ha- Kocta  [XeryTtuH- Tlﬂf)les- MbleCKMn  ¢. Boroc- c. YcneH- r. Apma-
6nogeHns  Xetary-  CKui rly, o iy, vl NIOBCKOE cKoe Mup
poBa H/6bed crunt 6bed
ANA KM 2
3800 4160 7390 11000 12000 12800 16900
0.01 4712 4856 4997 7573 5603 6394 7880
0.02 4265 4385 4528 6893 5093 5789 7114
0.05 3661 3743 3897 5990 4409 4971 6088
0.1 3184 3235 3397 5286 3874 4322 5289
0.2 2693 2724 2888 4555 3319 3661 4451
0.5 2097 2103 2271 3622 2643 2862 3398
1 1652 1634 1811 2968 2145 2264 2710
2 1249 1218 1400 2345 1693 1729 2061
5 818 771 963 1646 1207 1160 1347
10 615 598 766 1276 978 938 1026
50 386 427 540 1110 754 750 767
2002 . 2330 2330 2510 4000 3170 3850

Puc. A.26. 3aBUCMOCTb MakCUMa/lbHbIX PaCX0[0B BO/bl OT 06ecriedeHHOCTH U
nnowaan Bofoc60poB PeK BbICOKOrOPHOM YacTu p. Ky6aHu
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MpunoxeHne A lNpumepsi
CpaBHeHue pacYyeTHbIX MAaKCUMaJIbHbIX pacxoAoB BOAbl C MAaKCUMaJibHbIMU pacxoaaMu
BOAbl, NOJIy4eHHbIMU paHee Npu NpoeKTMpoBaHUU rMApoTeXHUYeCKuxX coopy)xeuuﬁ
U pekoMmeHpauua no Heoﬁxonuuoii PEeKOHCTPYKLUU rMApPOTEeXHUYEeCKUX COOPY)KeHMﬁ

[TosyuenHsle pacyeTHble 3HAUEHUST MaKCUMabHOTO cToKa 0,1 1 1% 3HaunTesh-
HO OTJIMUAIOTCS OT paHee MpeJiaraeMbIX NPOEKTHRIX 3HAUEHHH CTOKA, UTO CBSI3aHO C
OTCYTCTBHEM JAHHBIX THAPOMETPUYECKHUX HAOIIOMEHNH B IEPHO SKCILTyaTalliH TH-
APOTEXHUUECKUX COOPY’KeHWH, BKJIouasi MakcumyM 2002 r., mpu ompeieieHu# mpo-
eKTHBIX MaKCUMaJIbHBEIX PacXo/ioB Bofbl. Kpome Toro, ipu onpezesieHUH MTPOEKTHBIX
PAacxojioB BOJIBI OTCYTCTBOBAJIA HOBasi METOIOJIOTHS pacyeTa KPUBBIX obecnedeHHo-
CTeli, TO3BOJISIIONIAST YUECTh HEOTHOPOIHOCTH (DOPMUPOBAHUS MAKCUMATBHBIX PACXO-
JTOB BOZIBI C MCMIOJIb30BaHUEM COCTABHBIX KPHBHIX 00ECIIEYEHHOCTH, U OTCYTCTBOBANIA
BO3MOXHOCTD y4yeTa UCTOPHUECKHX MAaKCUMYMOB CTOKA IIPU OCTPOEHNH SMITUpHYE-
CKHUX ¥ aHATUTHYECKUX KPUBHIX 06ECIIEUEHHOCTH.

MoXHO OTMETHTD, YTO TMO06HBIE PAOOTHI TIO TIEPECUETY MPOEKTHHIX PacXoIoB
BOZBI B bacceiine p. Kybanu yxe Hauanu mpoBoguThes. Tak, THAPOJIOTHYECKUMHE
nsbpickaHuaMu 1 pacuetaMud OAO «CeBKaBrunpoBo/xo3» yCTAaHOBJIEHO, YTO Ha Ta-
BojikoBOM BoztocHpoce (Bombmioit CTaBpomosbckuii KaHam) 3HaYEeHUs] OCHOBHOTO
1 TIOBEPOYHOTO pacxo/ioB Boxbl 1% u 0,1% o6ecneueHHOCTH COCTABMISIOT COOTBET-
cteenno 1310 M3/c u 2140 M3/c, uTO 3HAYUTENLHO TIPEBHIIAET IPOEKTHHIE PACXO/Ib]
Boabl 1% u 0,1% obecneuennoctn (coorserctBenno 975 m3/c u 1440 m3/¢). Ilo Ha-
IIMM K€ TAHHBIM C YYE€TOM MCTOPHUYECKUX CBEIECHHN M 6Jarogapsi NCIOJAb30BaHUIO
COCTaBHBIX KPUBBIX 00eCIeUeHHOCTH TPOEKTHBIE PACXO/BI BOIH B cTBOpe BoJibmioro
CTaBpomoIbCcKOTO KaHasa 75 pacxoaoB Boasl 1% 1 0,1% obecmedyeHHOCTH COOTBET-
cteenno paubl 1630 M3/c u 3240 M3/c, 4To 3HAUNTENLHO BLIIIE JAHHEIX, TOIYYeH-
HbIX «CeBKaBrUIPOBOAX030M» U TeM 6oiee TPOEKTHBIX PACXO0B BOAbL. B maHHOM
CJIyyae yMeCTHO 3aMETHUTb, UTo HabMI0MeHHbIN pacxo Boxsl 2002 1. paBen 2330 m3/c,
uTO GOJIbINE PAcXo/a BofH olleHenHoro «CeBKaBrumpopoaxozoM» B 2140 m3/c obe-
crneueHHoCcThIO 0,1%. BMecTe ¢ TeM eCcTbh OCHOBaHUS TTOJIATATH, UTO OOECIEYEHHOCTH
HaboerHoro pacxoma Bozbl 2002 1. cocrasiser 0,5% u naxe meHee, [losToMy pac-
YeTHBIN pacxos Bojbl obecnedennoctbio 0,1% mosken 6bITh GoJbIIe HAGMIOTEHHOTO,
YTO U UMeeT MeCTO B pacueTax, IPe/ICTABIeHHKIX B HACTOSIIEM pa3aese., AHATOTHY-
Hasl KapTHUHA HABMI0AeTCST B CTBOPE THAPOTEXHUYECKOTO COOpYKeHus Ha p. Kybannp
y T. HeBUHHOMBICCKA.

I'maponoruueckumu uabickanusiMu 1 pacdetamu OAQO «KybanbBognpoekT» ycra-
HOBJIEHO, UTO Ha MaBOAKOBOM BomocOpoce (HeBHMHOMBICCKHMIT KaHaI) 3HaueHMsI pac-
ueTHOTO pacxofia Bofbl 0,1% cocrapaser 3280 M%/c, 4TO 3HAUMTENBHO IIPEBLINTAET
IpoeKTHBIH cOpocHoit pacxox Bombl 2200 M3 /c. [To HAIIMM e JAaHHBIM C YYETOM HCTO-
PUUECKUX CBEEHUIT 1 61arofapst UCIOIb30BaHMIO COCTABHBIX KPUBBIX 06ECIIeueHHO-
cTell MakcHMaTbHBIN cOpocHoit pacxos Bomw! 0,1% obecredennocTn pasen 5286 m3/c,
YTO 3HAUUTENHHO TIPEBBITIAET MaHHble «KybaHbBoAIpOEKTa» 1 TeM Golee IIPOEKTHEIE
TlaHHble. B maHHOM cirydae yMeCTHO 3aMeTHUTD, UTo HabM0/IeHHbIH pacxo/ Boasl 2002 T.
pasen 4000 m3/c, uto Gonbirie pacxoma Bogw! onenennoro OAO «Kyb6aHbBoAIpoeKT»
3280 m3/c obecneuennoctsio 0,1%. BMecTe ¢ TeM ecTb OCHOBAHMS MOJIATaTh, UTO 06e-
credeHHOCTh HabmogeHHoro pacxoaa Boasl 2002 r. cocrasaser 0,5%. TTosToMy pac-
4eTHBIH pacxo/ Bombl obecteueHHocTbio 0,1% Homken GhITh Goblile HAGMIOAEHHOTO,
YTO U UMeET MeCTO B PacyeTax, Pe/ICTABIeHHbIX B HACTOSIIEM IIPHMEpe,
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A 15. YueT HeoHopoaHOCTY QOPMIPOBAHIS 1 MCTOPNYECKOro MakcyMyMa CTOKa. .

Takum 06pasoM, HOBBIE [aHHbIE 32 MAKCHMATbHBIME DACUETHBIMH DPACXOAaMH
BOJIBI, OJIYYEHHbIE B TIEPUOJ] DKCILUIYATAIIUY THAPOTEXHUYECKUX COOPYIKEHH B CTBO-
pax r. Yerb-/keryra u . HEBUHHOMBICCK ¥ HOBBIE METO/IbI PACYETA, PEATH3OBAHHBIE
B BRIUHCJHUTENBHBIX MPOrPAMMAax, YOEJNTETbHO CBUIETETCTBYIOT O 3HAUHTETHHOM
IPEBBIIEHUE HOBBIX PACUETHBIX PACXO/IOB BOZBI HA/l IPOEKTHBIMU, Cllel0BaTENbHO,
IPOIYCKHASI CIIOCOOHOCTH COPOCHBIX COOPYKEHMUIT SIBHO HEIOCTATOUHA /I/IsI IIPOILYCKA
HOBBIX PACYETHBIX MAKCHMATBHBIX PACXOIOB BOMBL. VI3MeHeH s TPaBHI PEryIHPOBa-
HUSI PEYHOTO CTOKA e/IBa JIU IPUBE/IET K TOMY, UTO IPOTYCK MAKCUMATbHEIX PACXOIOB
BObI HE BBI3OBET OOJBIINX 3aTPYAHEHUN TPU HOBHIX PACUETHBIX PACXOAX BOZHL.
B TakoM ciyuae e[MHCTBEHHO BOZMOXKHBIN YT PEIIeHNUST TAHHON MPOBIEMBl — 5TO
PEKOHCTPYKITHST THAPOTEXHUIECKUX COOPYXKeHUH. [Togo6HbIe MAacCOBbIE PACUETHI B
Gacceiite p. KyGanb opranusoBasst B Poccun BIiepBbie.

A.16. OueHKa 3HAYMMOCTU IMHEWHbIX TPEHAO0B

CrarucTHYeCcKH 3HAYMMEBIE JHHEHHbIe TPEHAB B X0/Ie MHOTOJIETHHX KOJeOaHmi
TUAPOMETEOPOIOTHYECKUX XaPAKTEPHCTUK CBUAETETbCTBYIOT O TOM, UTO HIMEET MECTO
CTaTUCTHYECKasT HEOAHOPOIHOCTD BO BpeEMEHU WJIH, UTO, TO JK€ CaMOe, HeCTal[HOHap-
HOCTh pacCMaTpUBAEMBIX THAPOJOTHIECKIX XaPAKTEPUCTHK T.K. B DTOM CIIy4Yae 3aK0-
HOMEPHO H3MEHSIETCSI BO BPEMEHHU cpefiHee 3HaueHue. B 5TOM OTHOIEHWHW MaHHBIN
KPUTEPHil OLeHKH OAHOPOTHOCTH IPHUMBIKAET K OLEHKE OMHOPOAHOCTH CPEIHHX 3HA-
yeHnii ¢ ucnoab3oBanneM kpurepnsi CThIOAEHTa, KOTa HCXOXHBIHA psif HaOII0IeHui
pasbHBaeTcs Ha [Be WK Oojiee YacTel  Jajee COMOCTABIISIOTCS BEIOOPOYHBIE CPell-
HHeE 0 KayKI0i 4aCTH UCCIAEYEMOTO PSIfia.

AHan3 CTaHOHAPHOCTH M CIYYaHOCTH KOJIeOaH Ui FOI0BOTO CTOKA, & TAKIKE IPO-
CTPAHCTBEHHOE paclpe/iesieHre U aHAIN3 TIPOCTPAHCTBEHHBIX KOPPETSIIHOHHBIX (hYHK-
I TOIOBOTO CTOKA M OCAKOB 32 Pa3JIHUYHbIe IIEPHOABI BpDEMEHH IOAPOGHO PAaCCMOTPEH
B MoHorpadu [ [IpocTpaHCcTBeHHO-BpEMEHHBIE..., 1988]. B aToit Monorpaduu Gombimoe
BHUMaHHE YAENEHO BOIPOCAM OIEHKHU CTAIMOHAPHOCTH THAPOMETEOPOJIOTHIECKUX Xa-
PaKTEPUCTHK U OLEHKE CTPYKTYPhI MX MHOTOJETHUX Kosebanuil. Pesyibrarhl uccie-
MOBAaHHUS TTOKA3a/IH, YTO IPU 5%-OM YPOBHE 3HAUMMOCTH MOJIABJISIONIee UHCIO PSIIOB
HaOJIIOEeHN ABJSAIOTCS CTAIIMOHAPHBIME, UMCIO HECTAIHOHADHBIX PSIOB LOPH Pas-
JIMYHBIX cocobaxX WX ONEeHKH cocTaBjsieT 6—7%. IloaToMy mpeacTaBisieT onpeieieH-
HBI HHTEpPeC B COMOCTABIECHNH OIEHKH TPEH/I0B rooBoro croka pek 6piBinero CCCP
C OIIEHKO#l TPEHIOB CPETHUX TOJOBBIX TEMIIEPATYP BO3LyXa HA STOMW XK€ TEPPUTOPHH.
B paccMoTpeHHBIX [ajiee pUMepax MPOM3BeleHa ONleHKAa TPEHIOB CPETHUX TOMOBBIX
TEMIIEPATYP BO3AYXa U MX CTATUCTHUECKAS] 3HAYMMOCTD B COTIOCTABIEHHUHU C aHAJIOTHY-
HBIMHF BBRIBOJIAMH TIO CPETHEMY TOZIOBOMY CTOKY TOH e TEPPUTOPHH.

B nociegiee BpeMst y4acTHINCH CIyYaH HPUBEIEHUS B TEXHUUECKOH THTEpATYpe
1O TH/IPOMETEOPOJIOTUH TUHENHBIX U [IasKe HEJIMHEWHBIX TPEH/IOB B XO/Ie MHOTOJIET-
HUX KOJieOaHHUN PasiuIHBIX THAPOMETEOPOJOTHUECKUX XapaKTEPUCTUK, PACCUMTAH-
HBIX [0 OTPAaHUYEHHOMY 0OBheMY MCXOAHON mH(popManun. VI3BeCTHEI fake CAydYaw,
KOT/[a JIMHEeHHbIe TPEH/IBI OMPeAeIsUIACh MO JaHHBIM Habmogenuii 3a 10 et u gaxe
MeHbIIe 6e3 OleHKH CTATHCTHYECKON 3HAUMMOCTH 9THX TPeHA0B. [Ipu peleHnn mo-
NOOHBIX 3a7au ocoboe MeCTO 3aHMMaeT OIeHKA 3HAUMMOCTH, OIleHKA HAJIeKHOCTH U
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TOYHOCTH MOJIYUEHHBIX PE3YJbTATOB pacueTa. B IPUHIMINAIBLHOM IUIaHe 9Ta 3a/1a-
Ya JIETKO PEIaeTcsi MpH OIeHKe 3HAUNMOCTH JTUHENHBIX YPaBHEHWH PETPecCHy pac-
CMaTpPUBAeMOMH THAPOTOTHYECKON XapaKTEPUCTUKU BO BpeMeHH, KOT/Ia OIeHWBAETCS
KOa(pDUIUEHT perpeccuy WIH Kod(hD(MHUIHEHT KOPPEIsIHH pacCMaTpUBAeMoi 3a-
BHCHUMOCTH IO OTHOIIEHHUIO K CpeHell KBapaTHIecKol OIMHOKe pacCMaTpUBAEMOTO
IapaMeTpa WIH [0 OTHOIIEHHIO K YABOEHHOMN cpeHell KBafpaTHIeCKo omubKe IpH
5%-0M ypoBHe 3HauMMOCTH. HanGobIyio TpyIHOCTh TIPH OlleHKe CAYYalHBIX T10-
rpeirHocTell pacuera koathhUIMEHTa perpecCHy AN KOPPENsIIHYA BBI3BIBAET yUeT
Koo uIMeHTa aBTOKOPPEISAIHN., ITa 3a1aua MOKET OBITh pellieHa ¢ HCTONb30BaHM-
€M MeTO/Ia CTaTUCTHYeCKUX UcThITanuil [ PoskmectBenckuit A.B., 1977]. [lanbHelimas
TEeXHHKa OIeHKU 3HAUUMOCTH TPEH/IA CBOUTCSI K OlleHKe 3HAUNMOCTH KO3 buIneH-
Ta Koppessiuu, Eciiu B pesyibrare MoZ0OHOr0 pojia pACIeTOB OKAXETCs, YTO TPEHT
3HAYMMO (TIPH OIPEeIe/IEHHOM YPOBHE 3HAUMMOCTH ) OTJIMYAETCS OT HYJISI, TO U3 9TOTO
cJIe[lyeT BBIBOJ O He CTAIlMOHAPHOCTH MHOTOJIETHUX KOMeOaHUil THAPOMETEOPOTOTH-
YeCKOW XapaKTEPUCTUKH, W, YTO TOKE CAMOE, O HEOJTHOPOAHOCTH PACCMATPUBAEMO-
TO THAPOMETEOPOJOTHUECKOTO SIBJIEHHSI BO BDEMEHH,

[IpuBemeM JUIIh HECKOTIBKO IPUMEPOB TPEHIA 3HAUMMO U He 3HAYMMO OTJIHYa-
IOTHXCST OT HyJst. HampuMep, TpeHz TmobanbHo#t TEMIEpaTypbl BO3/yXa CEBEPHOTO
[OJIYIIAPHsT, KOT/Ia 3HaYeHHe cpeHell ro0aTbHON TeMIIepaTyphl Bosayxa 3a 100 jer
Bo3pocJio Ha 0,5 rpajyca [lenbcust, Wiy TpeH L MOBBIIIIEHUST yPOBHS MUPOBOTO OKeaHa
Ha 1,3 MM. B Toz1. B TexHuueckoii TuTepaType IpakKTHUeCKH He TPHBOIUTCS CBEIEHUH
0 KOPPEKTHOM OI[eHKe 3HAYMMOCTH OTMEUEHHBIX TPEHIOB, XOTST TIPUBOJISITCS [IATIEKO
HJLYIIAEe BRIBOABI MO MPAKTHUECKOMY YUETY U DKCTPANOSIIUY MOTyUYeHHBIX TPEHIOB
Ha OyayInee BpeMsl, HePeAKO MCUNCIISIEMOE IECSITKAMH 1 IaKe COTHSIME JIET BIIEPEI.

A.16.1. Mpumep oLleHKN 3HAYNMOCTHN NIUHENHBIX TPEHAOB CPeAHNX rOA0BbIX
TemnepaTyp Bo3AyXa ceBepHoi YacTu EBpo-A3narckoro KOHTUHEHTa

Ha pricynke A.27 mpefcTaBIeHBl MHOTOJIETHHE KOJeOaH sl CPeIHel TOM0BOIt TeM-
IepaTyphbl Bo3ayXa ceBepHoil yactu EBpo-Asuarckoro koHTHHeHTa oT 40 rpamycoB
ceBepHOI poTH U ¢ 15 10 180 rpasycoB BOCTOUHOM MOTOTHL.

Ha sToT prcyHOK HaHeceH TakXe JMHEHHBIN TpeH NYHKTHPHOU auHuel. Pac-
CcMaTpUBaeMas TEPPUTOPHS], KOTOPYIO MOKPHIBAIOT IAHHBIE O CPeTHEN TOIOBO TeMIIe-
paType BO3/IyXa, TIOJHOCThIO OTHOCITCSI K Tepputopuu Poccuiickoii Dezieparyu, Ha-
YWHAS OT 3ala/IHbIX TPAHUIl U KoHuas /lanbHuM BocTokoM Poccuiickoit Derepanuy.
Kpome Toro, nannast repputopusi BiiIouaeT 3anaguyio EBpory, HaunHast oT ATjaH-
THYECKOT0 OKeaHa 10 3anaaubix rpanui Poccuiickoit Menepanun. OcobeHHO BakHO
B IaHHOM CJIyuae OTMETUTD, YTO B PACCMATPUBAEMYIO TEPPUTOPHIO BKITIOUAETCSI IPAK-
THYeCKHU Bcs TeppUTopus Poccun B ee COBpeMeHHbBIX TPaHHIAX.

PesybTaThl pacyeToB JUHERHBIX TPEHIOB MpeAcTaBIeHbl B Tabutme A.15.

B xauecTBe HyJ€BO TMIOTE3bl MPUHUMAETCS THIIOTE3a OTCYTCTBHS CTaTHCTHYe-
CKH 3HAYUMBIX TPEHIOB B XO/€ MHOTOJIETHUX KOJTeGaHUN THAPOMETEOPOTOTHUECKAX
XapaKTepUCTHK, TO eCTh NMPU3HAHWe OHOPOAHOCTH BO BPEMEHH, a, CJIEIOBATEIbHO, U
CTAIMOHAPHOCTH MHOTOJIETHUX KoseOaHuil CpeIHHX TOMOBBIX TEMIIEPATYp BO3/LyXa
EBpo-AzuaTckoro KOHTHHeHTa. ANbTepHATUBHAS TUIOTE3a 3aKII0YaeTcs B HATUYUHU
CTATUCTAYECKN 3HAUMMOTO TPEH/IA CPETHUX TOJIOBBIX TEMIIEPATYD BO3/IyXa U, CIe/loBa-
TeNbHO, B He CTAITHOHAPHOCTH U He OJTHOPOTHOCTH PAacCMaTPHUBAEMOTO METEOPOTIOTHYE-
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A .16. OueHKa 3HaYMMOCTN TNHEHbIX TPEHA0B

Puc. A.27. MHOroneTHne konebaHna nanHelHble TpeHAbl cpefHel rogoBoi TemnepaTypbl BO3gyxa
(B OTK/IOHEHMAX OT CPeAHEro 3Ha4yeHus, paccuyMTaHHoro 3a nepuog 1951-1975 rr.)
EBpo-A3unartckoro koHTrHeHTa (CeBepHas EBpasus oT 40 rpafycoB CEBEPHOI LUMPOTHI
nc 15 po 180 rpag, BOCTOYHOI AONTOThbI).

(- )— 3a nepuopg 1881-2007 rr., (— )3a nepuogpl 1881-1930 rr., 1931-1970 rr., 1971-2007 rr.

Tab6nunua A. 15. YpaBHeHUs MNHeEHbIX TPEHAOB CPefHUX FOA0BbLIX TeMnepaTyp Bo3gyxa
ceBepHOl yacTn EBpO-A31MaTCKOro KOHTUHEHTa NoAaHHbIM HabnogeHnl 3a pas3nyHble
nepuojbl BpeMeHu, KOSMPMULUNEHTbI KOpPensaummn n nx ctaHjapTHbie NorpewHocTn

Ne Mepuopa YpaBHeHuWe TpeHaa R2 R AR

1 1881-2007 7=0,0085"-16,155 0.410 0.64 0.053 0,106 0,159
2 1881-1930 7=0,0067x-12,625 0,101 0,32 0,128 0,256 0,387
3 1931-1970 7=-0,0036x+7,450 0.018 0.13 0.152 0,304 0,456
4 1971-2007 7=0,0376T1-73.917 0.529 0.73 0.013 0,026 0,039

CKOrO0 3/1eMeHTa 3a nepuog spemeHu ¢ 1881 r. no 2007 r. Mogcuntaem cpefHIO KBajpa-
TMYECKYH0 OLIMOKY KO3(hMLMeHTa KOPPensaLmMm TMHERHOro TpeHaa no opmyne:

ar=(1-r240/("T) (A.1)

CpefHas kBagpaTmuyeckas mnorpewHocts no ¢opmyne (A.1) cr =(1-0,41)/
(127-1)=0,59/126=0,05.

Mpn ypoBHe 3Ha4YMMOCTM 5%, YTO COOTBETCTBYET NPUGMN3UTENILHO YBOEHHOMN
CpeAHein KeafpaTM4ecKoi MOrpewwHocTn KoaduumneHTa Koppensymm, noayuynm 3Ha-
yeHue 0,106, YTO 3HAYMNTENBHO MeHbLUE KO3(hhuLUneHTa Koppensummn pasHoro 0,64 n,
CnefoBaTe/NbHO, MPU3HaeTCa anbTepHaTUBHAA rMnoTe3a HeOAHOPOAHOCTN BO BPEMEHM,
a 3HauYuUT M HecTalMOHapHOCTU paccMaTpyBaeMOro MeTeopOsIorMYeckoro 3/1eMeHTa.
AHanornyHbIM 06pa3oM TpeHA CPeAHen rofoBoi TemMnepaTypbl BO34yXa CTaTUCTUUECKN
3HAUYMMO OTANYAETCA OT HyNA 1 Npu 1% ypoBHe 3HAUMMOCTW. TakuM 06pa3oM, TMHe-
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HBIH TPEH/I B XO/Ie MHOTOIETHHUX KOJTeGaHui cpeiHell TOOBON TeMIIEpaTyphl BO3/yXa
3a nepuoft 1881-2007 rozpr 3Haunmo (¢ 95% u paxke 99%-oM ypoBHEM HaTeXKHOCTH )
oTm4aeTcs oT Hyss. Ha 9ToM ocHOBaHWH MOXKHO c/ieJIaTh BBIBOJ, O TOM, YTO B MHOTO-
JIETHAX KOJeDAHUSIX CpeHed TOOBON TEMIEPATyphl BO3LyXa UMEET MECTO IIOJIOXKH-
TEJIbHBIN CTATHCTHUYECKN 3HAUMMBIN JTMHEHHBIH TPEH/T, 1 TIOSTOMY paccMaTpHBaeMblil
Psi/l HaOJTIOIEHHMH He MOKET PacCMaTpUBAThCS KaK OTHOPOHBIH, TO €CTh OTKIOHSIETCS
HyJIeBasi THIIOTE3a OHOPOIHOCTH AAHHBIX HAOTIOMCHIH, 3HAUNT, MPU3HAETCS ATbTEp-
HATHBHASI TUIIOTE3a HEOTHOPOMHOCTH (HeCTAI[MOHAPHOCTH) OTKIOHEHUH OT HOPMBI
CPelHUX TOJIOBHIX 3HAUEHNUH TeMIIepaTyphl Bo3AyXa EBpo-A3MaTCKOro KOHTHHEHTA.

Bwmecre ¢ TeM mpy BHUMATETbHOM PAaCCMOTPEHUH pUcyHKa A.27 (IyHKTHpHA JTHU-
HISI TPEH/IA 3a BeCh paccMaTpuBaeMblii nepuofi Bpemenn 1881-2007 rompr) MoKHO 06-
HAPYKUTh, YTO, HAYMHAs IPUOIU3UTEbHO ¢ Hadaa 70-X rooB MPOIILIOTO BEKa IIpe-
ob6/1aj1alo1Iee YUCA0 TOYEK OTKIOHSIETCS B BEPX OT IUHWH TpeH/a, ac 1955 . 1o 1980 .
SMITHPUYECKHE TOUKH OTKJIOHSIIOTCS BHH3 OT IUHUM TPeHAa, JTO CBUAETEIbCTBYET O
TOM, UTO CTPYKTYpa MHOTOJIETHHX KosebaHuil cpemHell TOMoBol TeMIepaTypsl Bo3-
IyXa Ha paccMaTpUBAaeMOW TeppUTOPHHM HEOJHOPOAHA HA BCEM paccMaTpUBaeMOM
oTpeske BpeMenu (¢ 1889 r. mo 2007 r.). [loaTOMYy BO3HHKJIO BIIOJIHE €CTECTBEHHOE
XKeJlaHUe PACCMOTPeTD IMHEeHbIe TPEH B IO TPEM OTpe3kaM BPEMEeHHOTO psijia C pa3-
JIUYHOH CTPYKTYPOH WX MHOTOJIETHHX KoJebaHuil. Pe3yIbTarhl pOU3BE/IeHHBIX pac-
4eToB IpesicTaBaeHbl B Tabauie A.15 1 Ha pucynke A.27.

3a nepBhIil paccmarpuBaeMbiil mepuoy ¢ 1881 r. mo 1930 r. (BTopas crpouka
Tabauisl A.15) koauIuenT Koppeasaiuu GoJIbIle YeM YABOEHHAs CPeIHssT KBa-
npatuueckast omubka (0,32>0,256). Ha ocHOBAaHHE 5TOTO MOXKHO 3AKJIIOUHTH, UTO 32
JTaHHBIH TPOMEXYTOK BpEMEHU MMEN MECTO CTATUCTHIECKH 3HAUUMBIHA TOJOKUTEh-
HbIi TPEH/] B XO/Ie MHOTOJETHUX KosleGaHuil cpeiHelt TOMOBO TeMIepaTypHl BO3IyXa
EBpo-A31aTCKOTO KOHTHHEHTA C YPOBHEM 3HAYUMOCTH 5% . BMecTe ¢ TeM IipHu ypoBHe
3HAUMMOCTH 1% (yTpoeHHast CpeTHsIst KBaApATHUECKasT OlTHOKa Koo bHIlHeHTa KOp-
PEJISIIAN ) 0KA3aI0Ch, UTO 3HaUeHne KoddhdHUIreHTa KOppeIsIii MeHblIle YeM yTpo-
eHHOe 3HaUYeHHe cpefHeil kBagapaTnueckoil omubku (0,387>0,32), u, ciiegoBarenbHo,
IIPH 5TOM YPOBHE 3HAUMMOCTH PAcCMaTPHUBAEMBIl TPEH/T CTATUCTHYECKH He 3HAYMM.
[Tocepnnit BBIBOZ OTHOCHTHCS K TPU3HAHUIO HYJI€BOH TUIIOTE3bI OTHOPOAHOCTH /IaH-
HbIX HabJIIOEHNH 3a paccMaTpUBAEMBIN epHO/ BpeMeHH. Takum oGpasoM, 3a pac-
CMaTpPUBAEeMBIH TIPOMEKYTOK BpeEMeHH OTHO3HAYHBIH BBIBOL O 3HAUMMOCTH JIMHEHHO-
TO TPEeH/IA C/IeNaTh He MPEeACTABISIETCS] BOBMOXKHBIM, MOXHO JIUTITh KOHCTATHPOBATD,
YTO IPH YPOBHE 3HAUMMOCTH 5% TPEH] CTATUCTUUECKH 3HAYNM, IIPH YPOBHE 3HAUM-
MocTH 1% cTaTuCTHIeCKH He 3HAUNM.

3a nepuoz 1931-1970 rr. (Tperbs crpouka Tabauisl A.15) kosbduiuenT Koppe-
JISITIMY MEHBITE YEM OJTHA CPETHSIST KBaipaTHueckast oimmbKa u TeM Gojiee YIBOEHHOE
U yTPOeHHOe ee 3HaueHue. [[0aToMy MOXKHO TIpU3HATH, UTO HYJeBasl TUIOTe3a OHO-
POIHOCTH CPeTHUX TOIOBBIX TEMIIEPATYP BO3/yXa CEBepHOi yacTu EBpo-A3uarckoro
KOHTHHEHTa TIOATBEP/AUIach. B laHHoM caydae oGpalaercss BAMMaHUe Ha TOT (axT,
YTO 32 PACCMATPUBAEMBI TIEPUO/T BpEMEHH U3MEHMJICS JTaske 3HAK TPEHIA C MOJIOXKH-
TeTbHOTO, KOTOPHIA UMeJT MECTO B IPEIBITYITHI EPHOT, HA OTPUIATETbHBIHN, TO €CTh
TeMIlepaTypa BO3IyXa B CPeTHEM YMeHbIaIach B TeueHue 40-1eTHero mepuoja Bpe-
MeHW, a He YBeININBATACH, KaK HTO OTMEUYaToCh paHee 32 BECh pACCMaTPHUBAEMBIil Te-
puox (1881-2007 roxsr). Takum o6pasoM, mosyyaetcst, 4to Ha GpoHe o6Ied TeHIeHITNA
YBEITMUEHNST CPEITHUX TOIOBBIX TEMIIEPATYP BO3/[yXa 32 BECh PACCMATPUBAEM bl TIEPUOL
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(1881-2007 romsl) UMEIOTCST OCTATOUHO TPOMOIKUTENbHBIE KOMeOaHNs (IOCTHUTA0-
mue 40 JIeT, a BOSMOXKHO U GoJiee) OTHOCUTEThHO HTOTO TPEH/IA, MEHSIONIHE TakKe 3HAK
TeHIEHIWH. TorMa HAMpaMmuBaeTcsl BEIBOA O TOM, UTO HaMeualollifecs TeHAEHIIUH B
XOJIe MHOTOJIETHUX KO/IeOaHUH TeMIepaTyphl BO3/yXa MPEICTABISIOT cOO0M MUKINYe-
CKHe KoJIeOaHUsl M 4TO OIHOHAIIPABJIEHHbIE KoJleOaH st B GYIYIIEM OKHBI CMEHUThCS
Ha pyro#i 3Hak. W 9To BIIOJIHE YKJIA/IBIBAETCS B CYHNIECTBYIOITHE TPEICTABIEHHUS O TIH-
KJIMYECKUX KOJeOGAHUAX THAPOMETEOPOJIOTHYECKIX XapaKTEPHUCTHUK, BKII0Yast Koieba-
HUS KTHUMaTa Ha OTPe3KaX BPEMEHH, IOCTUTAIONINX HECKOMBKHX IECATKOB 1 1a’Ke COTHU
JIET, TO ECTH HA IEPUOIBI BpEMEHH DKCILTYaTaly THAPOTEXHIUECKUX COOPY KEHMIL,
Haxkonen, B nocneqnuii nepuoz 3a 1971-2007 romsl oTMeuyaeTcs pe3Koe Mo CpaB-
HEHUIO ¢ MPEBIIYINAM MEePUOIOM TIOBHITIIEHHEe CPEIHUX TOMOBBIX TeMilepaTyp EBpo-
Asmnarckoro kontuHenta (Tabnuna A.15, pucynok A.27). 3Hauenue kosbdunmeHTa
KOPPEJISIIIMY 32 PacCMaTpUBaeMblii Ilepro/l BpeMeHu paBHo 0,73 npu cpeqHeli KBajipa-
trdeckoi ommbke 0,013. V3 sT0T0 CllefyeT UCKIIOYATETEHO GOBINoe TPEBHIIEHAE
koaduIrenTa KOPPEJISIUT HAJI €0 CIyYailHOM cpeHel KBaJipaTUYeCKO MOTPeIIHO-
CTBIO, UTO YKa3hIBaeT Ha GOJIBINYIO 3HAUUMOCTH TIOJYYEHHOTO TPEH/IA 1 ¢ GOJIbIToit /10-
CTOBEPHOCTBHIO MOKHO YTBEPIK/IATH O TOM, UTO KOeOaHWs CPEIHUX TEMITEPATYP BO3AyXa
32 9TOT MEPHO] He OHOPOIHBI, HJIH, UTO TOXKE CaMoe, He CTallMOHAPHBI BO BpEMEHH.
['71aBHBII BHIBOA M3 MPOBEJEHHOTO aHAIM3a MHOTOJETHHX KoebaHuil cpeqHux
FO/IOBBIX TEMIIEPATYD BO3/LyXa U aHAIM3a TPEH/IOB 32 PA3INYHbIE U TOCTATOYHO 6Ob-
IIHE MPOMEKYTKH BpEMEHH 3aKTI0UAETCSI B TOM, UTO PACCMaTPHUBAEMOMY METEOPOJIO-
THYECKOMY DJIEMEHTY CBOMCTBEHHBI IUKINYECKHE KOJIeOAHNST OTHOCHTENBHO OBIIETO
JIMHEHHOTO TPeH/Ia 3a Bech MHOTOJeTHHHN neproft Habmoaenuit 1881-2007 rompr.
[IpencraBisieT ompeneneHHbIN HHTEPEC AOMOJTHUTENBHO TIPOAHANTU3NPOBATh CO-
BMECTHO TIepBHIe ABa mepuoza ¢ 1881 r. mo 1970 . (2-1 u 3-51 cTpouxu tabaumer A.15).
3a BTOT MPOMEXYTOK BpeMeHH mpH 5%-0oM 1 TeM Gosee pu 1% ypoBHE 3HAYUMOCTH
HabJTIO/IEH ST 32 CpeIHell TOMOBON TeMIIEPaTypoll BO3AyXa CTATHCTHUECKH OTHOPO/I-
HBI, TO eCTh IPU3HAETCS HYJIeBasl THIIOTE3a 32 pacCMaTpUBaeMbIil IepHo/l BpeMeHH.
ITo mannbiM pabots [IIpocTpancTBenHo-BpeMenHEle, 1988] caenan BHIBO O TOM, 4TO
MHOTOJIETHHE KOJTEOaHHsI CPEIHEro roI0BOr0 CTOKA CTAIIMOHAPHEI BO BPEMEHH IIPH
5%-0M ypOBHE 3HAUUMOCTH, YTO COIJIACYETCSI C TIPHBEAEHHBIM aHANTHU30M OIXHOPOJ-
HOCTH W CTAaNIMOHAPHOCTH BO BPEMEHHU CPETHUX TOAOBBIX TEMIEpPATyp Bo3ayxa. UTo
JKe KacaeTcsl TaMbHeHINero aHaIn3a OfHOPOTHOCTH CPeIHETo TOMOBOTO CTOKA IOce
Hauarma 1970-x TomoB To BTO TeMa AaibHeHIMX HccaemoBaHuit. [To KpaitHeit Mepe,
MOKHO YTBEp:KIaTh, 4TO BBEIBOABI paboThl [IIpocTpaHcTBeHHO-BpeMenHble, 1988]
0 CTAIHOHAPHOCTH CPEAHETO IOJOBOIO CTOKA W IPHUBEAEHHBIN aHAIU3 KoJeGaHui
CPeTHUX TOJIOBBIX TEMIIEpATyp Bo3ayxa 3a mepuoi Bpemenu 1881-1970 rogsr xopo-
IO COIMACYIOTCST MeXIy coboii. BMecte ¢ TeM 06paTyM BHUMaHUE Ha TOT GakT, 4To
patee GakT T06aTbHOTO MOTENIEHNsS CPEIHEH TOMOBO TEMIIEPATYPhI BO3AYXA CBSI-
3BIBAJICSI C POCTOM YIJIEKHCIOTO Ta3a B aTMocdepe 3a CUET BCe YBETUUHBITIETOCS CXKH-
TaHus yriaepoaHoro Tomwmusa, Ho ¢ Hauana 80-kIX TOIOB MPOTLIOTO BeKa (TIEPHOJ Tak
HaspiBaeMoil mepectpoitku B CCCP) mo HacTosIero BpeMeHu He OTMeUeHO Pe3KOTro
yBeJINUEHNs YITIEKUCIOTO Ta3a B aTMocdepe, a pe3koe yBelndeHre CPeTHUX TOJOBLIX
TeMIIepaTyp BO3/lyXa IIPOM30IILI0 B ceBepHON yacTi EBpo-A3MaTCcKoTo KOHTHHEHTA,
TO eCTh Ha TeppuTOpHH, BKIouatonieii Poccutickyio Qexpepanuio. OTCI0a MOXKHO
Cenarh BBIBOJ, YTO TI00AMbHOE TOTEIIeHHEe KIuMaTa 00BSICHSIETCST He TOJIBKO pPo-
CTOM YIJIEKHCJO0TO Taza B aTMocdepe. M 1efiCTBUTENBHO B TEXHUYECKOH TUTepaType
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MosiBUANCL PaboTbl, KOTOPbIE CBUAETENLCTBYHOT O BCE 6OMbLUEM BANSHUM MasibiX CO-
CTaBMSIOLMX MHEPTHBLIX ra3oB B aTMOC(epe Ha rnoba/bHyH0 TeMmnepaTypy BO3ayxa.
B03MOXHO 3TO TaK, HO ANs 3TOr0 He06X0ANMMa KOIMYECTBEHHAsA OLeHKa JaHHOW 3aBu-
CMMOCTU C WAKOCTPaLME X042 MHOTOMETHMX KONe6aHUiA MasibiX MHEPTHBLIX COCTaB-
NAOLMX ra30B B aTMOCHepe 3a MHOTONETHWUIA NEpPUOA.

B TexHMueckoi nuTepaType Mo rMaponorum Cyluy obpallaeTcs BHUMaHME Ha yBe-
NIMYEHNE 3UMHEr0 CTOKa PeK C KOHLA CEMUAECATbIX — Havana BOCbMUAECATLIX rOf0B
MPOLLNOro Beka. Mo3ToMy npeacTaBnsieT caMoCTOATE/bHbIVE MHTEPEC NMPOaHaIM3MPOBaTb
OAHOPOAHOCTb 3MHUX TEMEepaTyp CEBEPHOMN YacTV EBPO-A3MATCKOro KOHTUHEHTA.

A. 16.2. MNpumep OUEHKM 3HAUYNMOCTU JIMHEWHBIX TPEHAOB 3UMHUX TeMnepaTyp
BO3[yXa CEBEPHOIi YacTn EBPO-A31aTCKOro KOHTUHEHTa

Ha pucyHke A.28 1 B Tabnuue A. 16 npeAcTaBneHbl pesynbTaTbl pacyeToB, KOTO-
pble aHa/IorMYHbI pacyeTam CpeaHuX rofoBbIX TeMMepaTyp BO3A4yXa, BbIMO/HEHHBIX B
npesblayLem npumepe.

4.00
3.00
2.00
1,00
0,00
-1,00

-2,00
1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Puc. A.28. MHoroneTHue konebaHua M NnNHeliHble TPeHabl 3UMHeN TemnepaTypbl BO3ayxa

3a pas/iMyHble NPOMEeXyTKN BpemMeHn EBpo-AsmaTckoro KoHTuHeHTa (CeBepHas EBpasus

oT 40 rpag, ceBepHOW WMpoTsbl U c 15 o 180 rpasd, BOCTOYHOW AONTOTbI) B OTKIOHEHUAX
OT CpefHero 3HayeHus, paccyMTaHHoOro 3a nepuvog 1951-1975 rr.

Tabnmua A. 16. YpaBHEHNS NINHENHbIX TPEHAO0B 3VMHMX TEMMNEpPaTyp BO3ayXa CEBEPHON
Yyactn EBpo-A3MaTCKOro KOHTMHEHTA Mo AaHHbIM HaO/MOAEHNI 3a pa3nindHbIe NEpUobl
BpPeMEHW, KO3(hMUMEHTbI KOPPESSILMM W UX CTaHAAPTHbIE NMOrpeLUHOCTU

Ne Mepwuopg YpaBHeHWe TpeHaa R2 R 204 3oL
1 1882-2007 y = 0.0105n;-19.88 0.197 044 0.072 0.144 0.216
2 188-1930 y = 0.00591:—10.937 0.0105 0.10 0.143 0.286 0.429
3 1931-1970 y = 0.0069x-12.838 0.0143 032 0.158 0.316 0.474
4 1971-2007 y = 0.0482x-94.735 0.3352 058 0.110 0.222 0.332
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A.16. OueHka 3Ha4YMOCTV IMHEVIHbIX TDEHA0B

[Ipu conocTaBienny pucyHkoB A.27 u A.28 obpaiaeT BHEMaH#e 60oIbIIHi pas-
6poC TOUEK 3UMHUX TEMTIEPATYP TO CPABHEHHIO CO CPEIHUMH TOMOBBIMH TEMIIEPATY -
pamu Bozayxa. U 9To BrosHe 06BSICHUMO, T.K. GOTBIIAH TEPUOT OCPETHEHUST CPETHUX
TOJIOBBIX TeMIlepaTyp BO3/yXa 1O CPaBHEHHUIO ¢ 3UMHUME TeMIlepaTypaM¥ BO3IyXa
HPUBOIHUT K GOJIBIIEMY CIIaKMBAHUIO CPEAHUX TOAOBBIX TEMIEpaTyp Bosmayxa. Ilo-
HTOMY OTMEYAIOTCSI MeHbIITHe Ko3(hDGUIMEHTH KOPPENSIIIUT 3UMHAX TEMIEPATyp 10
CPaBHEHWIO CO CPETHUMHE TOOBBIMY TEMIIEPATYPAMH BO3IYXA.

3a Bech mepuop HabmoaeH i ¢ 1882 roga mo 2007 ro kKoshGUITHEHT KOPPETSIIIHT
TpeH/Ia TeMIIEPATYpP 3HAUUTENLHO BHIIIE asKe YTPOSHHBIX CPEIHUX KBaIpaTHUECKIX
MOTPETTHOCTEH, YTO CBUAETENBCTBYET 00 OTKIOHEHUH HYJEBOH THIIOTE3B OHOPOJI-
HOCTH ¥ CTIPABETMBOCTH aAbTePHATHBHOM THIIOTE3BI HEOTHOPOAHOCTH MHOTOTETHIX
KoJeOaHWi BUMHUX TEMITEPATYP BO3IYXa.

3a nepuoz 1882-1930 ronos koadoduiinent koppeasnuu paset 0,10, yTo MeHs-
e gaxe ofHoN cpeaHeil kpaaparuueckoil morpemiHoctu (0.143) u Tem Gosee ero
VIBOEHHOTO W YTPOEHHOTO 3HAUEHUsT. 3HAUUT, 32 3TOT MEPUO BPEMEHN TIPU3HAETCS
HyJIeBasi THTIOTE3a OMHOPOMTHOCTH 3UMHUX TEMIIEPATYP BO3/IYXa, TO €CTh IOTYUeHHBIN
TPeHJT CTAaTUCTHUECKH He 3HAUMM.

AHamornaHBEIM 06paszoM 3a epuox 1931-1970 rofos TpeH/ 3SUMHUX TeMIIEPaTyp
BO37IyXa TIpH 1% ypoBHE 3HAUYMMOCTH TOXKe CTAaTHCTHUECKH He 3HaUMM, HO TIPH YPOB-
He 3HAYUMOCTH 5% K0d(DHUINEHT KOPPETSIUN JTHHERHOTO TPEH/IA OKA3aJICSI PABHBIM
VIBOEHHOM cpeiHell KBaJipaTHUeCKOH IOTPETHOCTH U 3HAUHT BBIBOJL O TIPUHATUHU WX
OTKJIOHEHUY HYJIEBOI THIOTE3bI ceJial He MoXKeT ObITh. Takum o6pasoM, 3a o0t
nepuoy 1881-1970 romoB npusHaeTcs HyJeBas I'MIIOTe3a OXHOPOSHOCTU CPe/THUX
3UMHUX TEMIIEPATYP BO3/tyXa EBpo-A3HaTCKOTO KOHTHHEHTA, UTO COOTBETCTBYET BHI-
BozaM pabots [[IpocTpancTBenHoO-BpeMentbie, 1988].

Uro xe Kacaercs mocaenHero nepuoga 1971-2007 romos, To B IaHHOM ciydae,
Kak ¥ [IpY aHAJIK3€e CPETHUX TOOBEIX TEMIIEPATYP BO3AYXa, HyJIeBas THIOTEe3a O/THO-
POMHOCTH 7151 3UMHUX TEMIIEPATYP BO3MyXa OTKJIOHSIETCS M MPU3HAeTCs albTepHa-
THBHAsA THIIOTe3a CTATUCTHYECKH 3HAUMMOTO TPeH/Ia IPU cpaBHEeHMH KoadduimenTa
KOPPEJISIIIUY C eTO CpefiHell KBa/IpaTHUeCKOH IOTPEIIHOCTHIO.

A.16.3. Mpumep aHanu3a MHOroNETHUX KoneGaHuii U IMHEAHbIX TPEH0B CpeAHMUX
rofloBbIX, 3UMHNX, BECEHHUX, IETHUX U OCEHHUX TeMnepaTyp BO3AyXa MO LWUMPOTHLIM
30HaM CeBepHoOro nonywapus, a TaKxe ceBepHoit yactu EBpo-Asuarckoro
KOHTUHEHTa

Ha pucynkax A.29a u A.296 npeacTaBjieHbl MHOTOJIETHHE KOMEOAHUST CPETHUX
TO/TOBBIX, BUIMHUX, BECEHHUX, JTIETHUX M OCEHHUX TeMIIePaTyp BO3yXa (B OTKJIOHEHHU-
SIX OT cpefiHero 3HadeHust 3a nepuog 1951-1075) mo mmpotHsM 30HamM CeBepHOTO
nomymapus (0-30; 30-60; 60-90 rpasycoB ceBepHOIl IIMPOTHL), a TAKXKe CeBepHON
yacTu EBpo-AsuaTckoro koHTHHeHTA K ceBepy 40 rpaiycoB ceBepHOil mupoThi v 15—
180 rpamycoB BOCTOUHO /IOJITOTBL

IIpu paccmoTpenwm pucynka A.29 mpociexuBaeTcsl MUKINYECKHN XapakTep
MHOTOJIETHUX KOJeOaHWH TeMIepaTyp BO3AYyXa MO BCEM ITHPOTHBIM 30HAM, BKJITIOUAst
EBpo-Asmnarckuii koHTHHEHT ceBepHee 40 TpagycoB, IO BCeM BpeMeHaM ro/la OTHOCH-
TeJbHO 061ITero pocta raobaTbHOW TEMIEPATYPHI BO3MYXa 3a BECh PACCMATPUBAEMbIii
nepuoz ¢ 1881 o 2007 rog. KpoMe 3Tor0, 0oTMeUaeTcst COTIacyIOUTUCs X0/ CPEIHUX
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2010

el — 2 3 -*4 — 5

Puc. A.29a. MHoOroneTHune KonebaHna TemnepaTyp BO34yXa MO WNPOTHLIM 30Ham
n ansa EBpO-A3MaTCKOro KOHTUHeHTa. A — wupoTHas 3oHa 0-30; b — wupoTHas 30Ha 30-60;
1— cpefHaAsa rogoBasi TemnepaTtypa, 2 — 3UMHsIA TemnepaTypa, 3 — BECEHHsis TemnepaTtypa
4 — neTHAA TemnepaTtypa, 5 — oceHHsis TemnepaTtypa

rOZOBbIX, 3UMHUX, NETHUX N OCEHHMX TeMMepaTyp BO34yXa 3a MHOFONETHWUIA Nepuog,
4TO TpebyeT LOMOMHUTENbHOIO KOMYECTBEHHOIO KOPPENSLMOHHOIO aHanusa nyTem
MOCTPOEHNS 3aBUCMMOCTEl MeXAy TemnepaTypamy Bo3ayxa 3a pa3finyHble Ce30Hbl U
B Pa3/INYHbIX LLUMPOTHbIX 30HAX.

O6wuin TpeHa KonebaHWin TemnepaTyp BO34yXa 3a BeCb pacCMaTpuBaeMblii ne-
progd, BO3MOXHO, CBA3aH C LMK/INYECKUMU KONebaHMAMU 3HAUYMTeNbHO 60NbLUIEro
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A. 16. OueHKa 3HAYMMOCTU NNMHEWNHbIX TPEHLO0B

2010

— 1 - 2 -7"3 x4 %5 roa

Puc. A.296. MHOroneTHne kKonebaHus TemnepaTyp BO34yxa Mo WMPOTHbLIM 30HaM
n ans EBpO-A3MaTCKOro KOHTUHeHTa. B — wunpoTHas 30Ha 60-90; T — EBpo-A3us;
1— cpepHAA rogosas Temnepartypa, 2 — 3UMHAA TeMmnepartypa, 3 — BeCeHHsa TeMmnepartypa,
4 — neTHAA TemnepaTtypa, 5 — oceHHAA Temnepartypa

macLuTaba BpeMeHU, UCUNCNSEMbIMW COTHAMM, &, BO3MOXHO, U 60/IbLUNMMN MPOMEXYT-
Kamu BpemeHu. [pn 3TOM, BO3MOXHO, BNMNSHNE HE TONbKO €CTECTBEHHbIX KNMMAT0O0-
OpasyroLmx (akTopoB, HO 1 aHTPOMOreHHbIX ()aKTOPOB XO3SNCTBEHHON AeATeNbHO-
CTn (BNVAHME YTNEKNCNOro rasa u Apyrnx MasbixX ra3oBbiX COCTaBAAIOLLNX).

B HanpaBfeHun c tora Ha cesep (LWMPOTHbIe 30HbI OT 0-30 fo 60-90 rpagycos
CEBEPHOWA LUMPOTLI) 3aMETHO YBEIMUYMBAETCA aMNIMTyAa KonebaHuid, a 3HaunT u guc-
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MMpunoxeHue A lNpumepsi
HepCHs, CpeiHel ToI0BOM 1 CEe30HHOM TeMIIepaTyphl Bo3Ayxa. B manHoM ciyuae obpa-
IaeTcsl BHUMAHKE HA TO, UTO IIKAIbI OP/IMHAT Ha PACCMATPHUBAEMOM PHCYHKe IToCTe-
MEHHO YMEHBIIAIOTCS B HALIPABJIEHUH C I0Ta Ha CeBep Tak, YToObI pasMax KoebaHui
TEMIIEpPATYP BO3AYXA BU3YaIbHO COXPAHSIICS OMHUM U TEM JKe.

[ukanyeckre KoJaebGaHusl TEMIIEPATYpP BO3AyXa CTAHOBSTCSI Bce Goiee YeTKO BbI-
PKEHHBIMH M COTJIACOBAHHBIMHU MESK/Y COOOM IPH PACCMOTPEHHH KOMebaHui TeM-
mepaTyp c iora (skBaropuanbHad 3oHa 0-30 rpamycoB ceBepHOH IUPOTHL — PUCY-
Hok A.29a-A) na ceBep (60-90 rpamycoB ceBepHOH IHUPOTH — pucyHok A.29a-B).
AHaTOrHuHBIM 06Pa30M OTMEYAIOTCs, XOTS M MEHEee YeTKO, UKIHYeCKHe KomebaHust
TeMIlepaTyp Bo3ayxa EBpo-AsnaTckoro KOHTHHEHTA.

OTMeuaeTcst COrJIacoBaHHbIH X0/ IIUKINYECKHUX KOTeOaH I TEMTIEpaTyp BO3LyXa
0 BPEMEHAM TO/Ia U, CJe0BATENbHO, COTIACOBAHHBIN XapaKTep 9THX KoJebaHHUiH co
cpefHeli ToIoBOI TeMITepaTypoii BO3AyXa.

Hambosee yeTko NUKIMIeCKe KOJMeOaHHsI TEMIIEPATYP BO3IYXa MPEICTABIEHbI
Ha prucynke A.296-B, re momelneHbl MHOTOJMETHHE KOJAeOaHWsI CPEIHUX TeMIepa-
TYp BO3IyXa 3a TOJl, 3UMY, BECHY, JIeTo 1 oceHb /st 30HB 60-90 rpamycos CeBepHoit
mupotsl. Janee npencraBuM cebe, uTo Mbl skrBeM B 1940 rojy u lanee HUKAKOW WH-
(hopmarieit o gaTbHEHIINX KomebaHHsIX TEMIIEPATYPHI BO3/[yXa MbI HE PACIIOJIATAEM,
B Ttakom ciyuae ecTeCTBEHHO MOXHO MPEATIONOXKHUTD, YTO B TATbHENIIIEM YETKO Ha-
METHBIITHICS TOM0KUTETBHBIN TPEH/ TEMIIEPATYPhl BO3MyXa MPOIOIKUTECS U lallee.
Ha camowm ke nene mbl skuBeM B 2009 roy ¥ XOpoIo 3HAEM, YTO TOJOXKUTENbHBIN
TPEH/I CMEHUJICS HAa OTPULATETbHbBIIT. AHATOTHYHBIM 06Pa30oM MOXKHO OITHOUTHCS W
B HACTOsIIIee BPEMsI, KOT/Ia IMeET MECTO aHATOTHYHASI CHTYAIHs YETKO BEIPAXKEHHOTO
TOJIOKUTETHHOTO TPEH/IA, KOTOPHIH B TATbHEHUTIIEM MOXKET CMEHHUThHCS (a MOXKeET U He
CMEHUTHCS) Ha OTPUIIATENbHBII TPEH/| B X0/Ie MHOTOJIETHUX KoJleGaHUiT TeMIIepaTyphl
Bo3xayxa. Ho apyroe fieno, 4To MBI He 3HaeM, Kor/a 9To npousoiier. Crpammsaercs,
KaKasi TapaHTHsI TOMY, YTO HAMETHBIIMIACS MOJOKATENBHBINA TPEH/T OYIET TPOIOIKEH
uy GyIeT U3MEHEH ero 3HAK U, CaMOe TJIaBHOE, MBI He 3HAEM, KOT/Ia 5TO TTPOU30HJIET.
ITo xpaiiHei Mepe, ¢ Takol BO3MOKHOCTBIO CIEyeT CUUTATHCS. AHAJIOTHUHAS CUTya-
IHST OTHOCHUTCSI K KOIEOAHUSIM TeMIIepaTypPHl BO3AyXa B APYTHX IHPOTHHIX 30HAX H
CesepHoii yactu EBpo-Asmnarckoro koHTuHeHTa. Ho B TanHOM ciiyyae MUKJINYECKHE
KoJIebaHus TEMIIEPATYpP BO3AYXa IPEICTaBAEHbl MEeHee YEeTKO 110 CPAaBHEHHIO C pac-
CMOTpeHHBIM caydaeM camott CeBepHoii 30HBI 60—90 rpasycoB ceBepHO# MMPOTHI.

Ha ocHOBaHMM OTMEUEHHBIX 3aKOHOMEPHOCTEN B XO/Ie MHOTOJIETHUX KoslebaHuit
TEMIIEPATYP BO3/YXa YCTAHOBJEHBI CIEAYIONIME TTPOMEKYTKH BPEMEHH C TIPHOITH3H-
TeIbHO ONMHAKOBOM CTPYKTypol Koiebanmit: 1881-1917: 1918-1940: 1941-1966:
1967—2007 ronpl. 3a 9TH TPOMEXKYTKH BPEMEHH OCYIIECTBIeHA OlleHKa 3HAUMMOCTH
JINHEIHBIX TPEHOB TI0 BCEM IITMPOTHBIM 30HAM, BKI0Uasd EBpo-A3maTcKuii KOHTH-
HEHT, 1 32 Bce BpeMeHa Tofia (31Ma, BECHA, JIETO, OCeHb). Pe3yIbTaThl pacyeToB Mpeji-
crasaens! B Tabauie A.17. 31ech Heo6X0IUMO 0C060 OTOBOPHUTS, UTO B A€HCTBATE-
HOCTH B MHOTOJIETHHUX KOJeOAHUSIX TEMIIEPATYP BO3/IyXa HMEIOT MECTO He JIHHEeiHbIe
TPeH/IBl Ha OTEJNbHBIX yUacTKaX. B JaHHOM XXe cIydae pacCMaTPUBAETCS AllIIPOKCH-
MAIus THHEHHBIMA TPEHAAMHU Ha OTAEABHBIX YUaCTKaX JIHIIb AJIST TOTO, YTOOH Olle-
HUTH 3HAUUMOCTH STUX TPEH/IOB, T.K. METOOJOTHS OIleHKH 3HAUUMOCTH HeJTWHENHBIX
TPEH/IOB B HACTOAIIEE BPEMSI OTCYTCTBYET.
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A.16. OLeHKa 3HaYMMOCTIl IMHEVIHBIX TPEHAOB

Ta6mya A. 17. CBoaHas Tabnnua OLEHKN 3HAYMMOCTW JIMHEWHBIX TPEHAO0B 3a
pasnunyHble MPOMEXYTKM BPEMEHU NO ce30HaM U 3a oA Mo TPEM LLUNPOTHLIM 30HaM
Ceson [Tepuon YpaBHeHue | R | oR | 26R | 30R | N
3omna 0—30°
1881-2007 1y =0.0059x—11.445 0.736 | 0.041 | 0.08 0.12 127
18811917 | y=-0.0013x +2.2595 | -0.081 | 0.166 | 0.33 0.50 37
Ton 1918-1940 y =0.0117x-22.639 0.510 | 0.158 | 0.32 0.47 23
1941-1966 | y=-0.0006x + 1.1367 |-0.033 | 0.200 | 0.40 0.60 26
1967-2007 y =0.0218x-42.947 0.858 | 0.042 | 0.08 0.13 41
1882-2007 y =0.0061x—11.849 0.662 | 0.050 | 0.10 0.15 126
1882—-1917 y = 0.0012x—-0.245 0.052 | 0.166 | 0.33 0.50 37
3uma 1918-1940 y =0.0154x-0.2454 0.411 | 0177 | 0.35 0.53 23
1941-1966 | y=-0.0032x +0.0708 |-0.137 | 0.196 | 0.39 0.59 26
1967-2007 y =0.0216x—-0.172 0.755 | 0.068 | 0.14 0.20 41
1881-2007 y = 0.0069x—-13.326 0.713 | 0.044 | 0.09 0.13 126
1881-1917 | y=-0.0015x-0.2211 |[-0.064 | 0.166 | 0.33 0.50 37
Becna 1918-1940 y = 0.0145x-0.2886 0.469 | 0.166 | 0.33 0.50 23
1941-1966 y = 0.0015x-0.043 0.063 | 0.199 | 040 0.60 26
1967-2007 y =0.0211x-0.1074 0.752 | 0.069 | 0.14 0.21 41
1881-2007 y =0.0052x-9.9791 0.643 | 0.052 | 0.10 0.16 126
1881-1917 y=-0.0041x+0.02 |-0.229| 0.158 | 0.32 0.47 37
Jleto 1918-1940 y =0.0083x—0.1206 0.339 | 0.189 | 0.38 0.57 23
1941-1966 y =0.0015x-0.0301 0.075 | 0.199 | 0.40 0.60 26
1967-2007 y =0.0216x-0.0762 0.835 | 0.048 | 0.10 0.14 41
1881-2007 y =0.0055x-10.676 0.689 | 0.047 | 0.09 0.14 126
1881-1917 y =0.0004x-0.1144 0.020 | 0.167 | 0.33 0.50 37
Ocenp | 1918-1940 y =0.0097x-0.1191 0.390 | 0.181 | 0.36 0.54 23
1941-1966 | y=-0.0029x + 0.0638 | -0.145( 0.196 | 0.39 0.59 26
1967-2007 y =0.0226x-0.1206 0.857 | 0.042 | 0.08 0.13 41
3ona 30—60 °
1881-2007 y =0.0078x—15.088 0.739 | 0.040 | 0.08 0.12 127
18811917 y =0.0078x-15.178 0.414 | 0.138 | 0.28 0.41 37
Ton 1918-1940 y =0.0155x-29.899 0.556 | 0.147 | 0.29 0.44 23
1941-1966 | y=—-0.0072x+14.238 | -0.298 [ 0.182 | 0.36 0.55 26
1967-2007 y =0.0315x-62.199 0.858 | 0.042 | 0.08 0.13 41
1882-2007 y =0.011x-21.317 0.632 | 0.054 | 0.11 0.16 126
1882—-1917 y =0.022x-42.099 0442 | 0.134 | 0.27 0.40 37
3uma 1918-1940 y =0.014x-27.208 0.250 | 0.200 | 0.40 0.60 23
1941-1966 y =0.0071x-13.703 0.123 | 0.197 | 0.39 0.59 26
1967-2007 y = 0.0435x—85.968 0.762 | 0.066 | 0.13 0.20 41
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lponosmxeHve 1abn. A.17

Ceson [lepuon YpaBHeHMe R oR 20R 30R N
1881-2007 vy =0.0089x-17.306 | 0.726 | 0.042 | 0.08 | 0.13 126
1881-1917 y =0.0049x-9.6201 0.174 | 0.162 | 0.32 0.48 37
Becna | 1918-1940 y = 0.0102x—19.655 0.330 | 0.190 | 038 | 057 23
1941-1966 | y=—0.0111x+21.661 | -0.298 [ 0.182 | 0.36 | 0.55 26
1967-2007 y =0.0287x-56.666 | 0.783 | 0.061 | 0.12 0.18 41
1881-2007 y = 0.005x-9.527 0.533 | 0064 | 0.13 | 0.19 126
1881-1917 | y=—0.0038x +7.0681 | -0.152 | 0.163 | 0.33 | 0.49 37
Jleto 1918-1940 y =0.0199x-38.2 0.597 | 0.137 | 0.27 | 0.41 23
1941-1966 | y=—0.0131x+ 25657 | -0.548 | 0.140 | 0.28 | 0.42 26
1967-2007 vy =0.0287x—56.754 0.837 | 0.047 | 009 | 0.14 41
1881-2007 v =0.0064x—12.458 0.591 | 0.058 | 0.12 0.17 126
1881-1917 v =0.0119x-22.947 0.399 | 0.140 | 0.28 | 042 37
Ocennp | 1918-1940 y=0.0184x-35.326 | 0.542 | 0.151 | 0.30 | 0.45 23
1941-1966 | y=—0.0114x+22.373 [ -0.398 | 0.168 | 0.34 0.51 26
1967-2007 y = 0.026x—51.389 0.689 | 0.083 | 0.17 0.25 4
3ona 60—-90°
1881-2007 y =0.0125x-24.119 0.635 | 0.053 | 0.11 0.16 127
1881-1917 y = 0.0195x—37.64 0.528 | 0.120 | 0.24 0.36 37
Ton 1918-1940 y =0.0624x-119.87 0.745 1 0095 | 0.19 | 028 23
1941-1966 | y=—0.0447x + 87.507 | -0.666 | 0.111 | 0.22 0.33 26
1967-2007 y =0.044x-87 0.784 | 0.061 | 0.12 0.18 41
1882-2007 y =0.0205x—39.789 0.611 | 0.056 | 0.11 0.17 126
1882-1917 v =10.0186x-36.556 | 0.289 | 0.153 | 0.31 0.46 37
3uma 1918-1940 vy =0.1276x—245.7 0.714 | 0.105 | 0.21 0.31 23
1941-1966 | y=—0.0676x +132.44 [ -0.556 | 0.138 | 0.28 [ 0.41 26
1967-2007 v =0.0483x—-95.256 | 0.614 | 0.099 | 0.20 | 0.30 41
1881-2007 v =0.013x-25.083 0.524 | 0.065 | 0.13 | 0.19 126
1881-1917 vy =0.0318x—60.79 0.368 | 0.144 | 029 | 043 37
Becna | 1918-1940 y=0.0468x-90.176 | 0.610 | 0.134 | 0.27 0.40 23
1941-1966 | y=—0.0594x + 116.16 | -0.572 | 0.135 | 0.27 | 0.40 26
1967-2007 vy =0.044x-86.778 0.633 | 0.095 | 019 | 028 41
1881-2007 y =0.0061x—11.794 0.504 | 0.067 | 0.13 | 0.20 126
1881-1917 y =0.0088x-16.977 | 0.279 | 0.154 | 0.31 0.46 37
Jleto 1918-1940 vy =0.0352x—67.762 0.627 | 0129 | 0.26 | 0.39 23
1941-1966 | y=—0.0055x +10.846 | -0.130 | 0.197 | 0.39 | 059 26
1967-2007 vy =0.0279x—55.139 0.720 | 0.076 | 0.15 | 0.23 41
1881-2007 vy =0.0103x-19.748 0.423 | 0.073 | 0.15 | 0.22 126
1881-1917 v =0.0246x-47.294 0.367 | 0.144 | 0.29 | 043 37
Ocennp | 1918-1940 v =0.0509x—97.445 0.469 | 0.166 | 033 | 0.50 23
1941-1966 | y=—0.0526x + 103.06 | -0.608 [ 0.126 | 0.25 | 0.38 26
1967-2007 y =0.0518x—102.47 0.703 | 0.080 | 0.16 | 0.24 41
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A.16. OLieHKa 3Ha4YMOCTU INHENHbLIX TDEHAOB

lponosmxkerHne Tabs. A. 17

Cezon [Tepuoxn YpaBHeHUe | R | oR | 20R | 30R | N

CeBepHas EBpasug ot 40 rpaji. ceBepHOI UTMPOTHI
u ¢ 15 1o 180 rpaj. BOCTOYHO# TOJTOTHI

1881-2007 y =0.0085x—-16.155 | 0.639 | 0.053 | 0.11 | 0.16 127
1881-1917 y=0.0072x-13.705 | 0.244 | 0.157 | 031 | 047 37
Ton 1918-1940 y=0.0087x-16.411 | 0.214 | 0.203 | 041 | 0.61 23
1941-1966 y = 0.0027x-4.895 0.067 | 0.199 | 040 | 0.60 26
1967-2007 y =0.0352x-69.232 | 0.736 | 0.073 | 0.15 | 0.22 41
1882-2007 y =0.0105x—-19.88 0.444 | 0072 | 0.14 | 0.22 126
1882-1917 y=10.0207x-39.145 | 0.267 | 0.155 | 0.31 | 0.46 37
3uma 1918-1940 y=0.0024x-4.2544 | 0.022 | 0.213 | 043 | 0.64 23
1941-1966 y =0.0342x-66.168 | 0.353 | 0.175 | 0.35 | 0.53 26
1967-2007 y =0.0486x-95.511 | 0.639 | 0.094 | 0.19 | 0.28 41
1881-2007 y=0.0116x-22.137 | 0.505 | 0.067 | 0.13 | 0.20 126
1881-1917 y = 0.005x-9.4534 0.081 | 0.166 | 0.33 | 0.50 37
Becua | 1918-1940 | y=—0.0007x + 1.4441 | -0.008 | 0.213 | 043 | 0.64 23
1941-1966 |y=-—0.0115x+22.945 |-0.124| 0.197 | 039 | 0.59 26
1967-2007 y =0.0348x-68.209 | 0.454 | 0.126 | 0.25 | 038 41
1881-2007 y =0.0053x-10.318 | 0.457 | 0.071 | 0.14 | 0.21 126
1881-1917 y = 0.0046x-8.9016 | 0.131 | 0.164 | 0.33 | 0.49 37
Jleto 1918-1940 y =0.0186x-35.757 | 0.397 | 0.180 | 0.36 | 0.54 23
1941-1966 | y=—0.0088x +17.159 [-0.232| 0.189 [ 0.38 | 0.57 26
1967-2007 y = 0.0303x-60.006 | 0.732 | 0.073 | 0.15 | 0.22 41
1881-2007 y =0.0064x-11.976 | 0.386 | 0.076 | 0.15 | 0.23 126
18811917 y =0.0013x-2.2782 | 0.024 | 0.167 | 033 | 0.50 37
Ocenp | 1918-1940 y =0.0135x-25.374 | 0.262 | 0.199 | 040 | 0.60 23
1941-1966 |y =—0.0029x + 6.0589 [ -0.047 | 0.200 [ 0.40 | 0.60 26
1967-2007 y =0.0264x-51.701 | 0.484 | 0.121 | 0.24 | 0.36 41

[Tpumeuanue. JKupHeM mpudroM 0603HaY€HBI CTATHCTHYECKH He3HAYMMBbIe K03(DDUIMEHTb KOPPEISLIIT
pH 5%-0M ypOBHE 3HAYMMOCTH

ITo maunbiM Tabauisl A.17 npencraBier pucyHok A.30, Ha KOTOPOM IIPHBE/IEHbI
rpaguKu JTUHEHHBIX TPEHOB 3a Pa3JIM4YHble CE30HBI U 3a I'O/l, 10 Pa3IUUHBIM IITHUPOT-
HBIM 30HaM U EBpo-A31MaTCKOMY KOHTHHEHTY 3a Pa3lUyuHble IEPUOIBI BpEMEHH.

[Tpoussenem ananus tabauist A.17 u pucyskoB A.29—A.30.

1. KoaddumnueHTs Koppessiiui TPEeHAOB 32 BECh PAaCCMaTPUBAEMBIH TEPUOJ
npu 5% ypoBHe 3HAYMMOCTHU (YABOEHHAs] CPeIHsIST KBaJpATUUeCcKask MOTPENIHOCTb
MeHblile koadduIreHTa KOpPeJIsIUN) BO BCeX CAydasix (BO BCeX MHUPOTHBIX 30HAX
1 o EBpo-asuaTckoMy KOHTUHEHTY | TI0 BCEM CE€30HaM ) OKA3aJMCh CTATUCTHIECKH
3HaYUMBIMH. KoahdunmeHTsl Koppesinuy HeCKONIbKO YMEHbIIAIOTCST B HATIPaBJIe-
HHH C Iora Ha ceBep.
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Puc. A.30. JINHeiHbIe TREHAH TEMMNepaTyphl BO3AYXa 3a PasiVNUHbIE CE30HbI M 3a rof, MO PasinyHbIM WMPOTHEIM 30HAM U 32 Pas3fiyHbIe MPOMEXYTKU BpeMEeH!
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A.16. OUEHKa 3HaYNMOCTU INHEVHBIX TPEHAO0B

2. B GonbIIMHCTBE CAyYaeB JHHEHHbIE TPEHIbl CE30HHBIX TEMIIEPATYDP BO3AyXa
3a OPUHSTHIE MHTEPBAABI BPEMEHW CTATHCTHYECKH 3HAYMMBL, TaK, U3 obIero yncaa
caydaeB 75 npu 5% ypoBHE 3HAUNMOCTH JIJISI TPEX ITUPOTHBIX 30H CTATUCTHUECKH He-
3HAUMMBbIMK okazanuch 19 ciaydaes. [Ipu 5ToM umMcIo cTaTUCTHUECKH He 3HAYMMBIX
TPEH/IOB YMEHBIAETCST B HAIIpaBJeHWH ¢ fora (mupotHas 30Ha 0-30) Ha ceBep (1m-
poTHag 30Ha 60-90).

3. OTMeuaeTcst HeCKObKO MOBBINIEHHOE UHUCIO CIYYAEB He 3HAUMMBIX JTHHEHHBIX
TpeHI0B B iepro/ibl BpeMenu 1881-1917, 1941-1966 roppl.

4. OTMeuaeTcsi HeCKOIbKO MOBHITIEHHOE YHCAO CAyJaeB CTATUCTUYECKU He 3Ha-
YHUMBIX IMTHEHHBIX TPEH/IOB B EBpO-A3MaTCKOM KOHTHHEHTE, UTO, CKOPEe BCETO, CBSI3a-
HO ¢ PasHBIM 06HEMOM MH(MOPMATIHH O MIHPOTHHIM 30HaM U MO KOHTHHEHTY. Kpome
TOTO, Ha 3HAUUMOCTD JIMHENHBIX TPEHZIOB OKA3hIBAET BAMSHHE pasMep IUIOMAAH, O
KOTOpO# HPOU3BOIUTCSI OCPETHEHHE TEMIIEPATYP BO3/yXa.

5. Ocoboe 3HaueHre UMeeT TOT (haKT, 4To AJsT MHUPOTHOH 30HBI 60—90 rpagycoB
CEeBEPHOM IMUPOTH OTMEYAETCS] 3HAYMMOCTD JIMHEHHBIX TPEH/IOB C OTPHUIATETbHBIM
3HAKOM, TO €CTh OTMEUYAETCs CTATUCTHUECKAs] 3HAYMMOCTh YMEHBIIEHHSI TEMIIEPATYP
BO3/lyXa Ha PacCMaTPHUBAEMOM OTpe3Ke BPEMEHH. JTO CBHIETENbCTBYET O HATHUUI
CTaTUCTHYECKU 3HAYMMBIX BHYTPUBEKOBBIX KOJTeGaHMil B X0/e MHOTOJIETHUX KoJieha-
HU TEMTIEPATYpP BO3AyXa, KOTOPHIE TPEBOCXOIST KOMEOAHNS THHEHHBIX TPEHIOB 3a
BECh PacCMaTpHBaeMBbIil TEPHUO]] BpEMEHH.

6. O6paiaer BHUMaHKe CUH(A3HBII XapaKTep MHOTOJIETHUX KOJeOaHui TeMme-
paTyp BO3/IyXa 3a FOAOBOM EPHO/ U TT0 CE30HAM To/Ia. ITa 3aKOHOMEPHOCTD Hanboree
YEeTKO TPOSIBJISIETCS B 9KBaTopuaibHoi 30He 0—30 rpasycoB ceBepHOM IUPOTHI, T/
KoJiebaHust TeMIIepaTyp BO3MYXa IO PasTUYHbIM CE30HAM To/a PAKTHYECKH AyOIu-
PYIOT APYT APYTa, YETKO BBISIBIISIS 32 HEKOTOPBIE TIEPHO/IBI MUKJIBI TPOIOIKUTENBHO-
cTbio 6-8 set (cMoTpH, HanpuMep, mepruos 1941-1966 romsn). K tory sta 3akoHoMep-
HOCTb Pa3MbIBAETCs], CTAHOBUTCST MeHee BHIPAKEHHOMH, HO 3aTO B GOJIbINel cTeNeH
TPOSIBJISIETCS] BHYTPUTOOBAS TUKIMUHOCTD.

KonmuecTBeHHoe BBIpakeHHe OTMEUEHHOW 3aKOHOMEPHOCTH IIPENCTABIEHO
B Tabmuie A.18.

[IpuBesieM OCHOBHbBIE BBIBOZIBI, KOTOPHIE MOKHO C/IE/TaTh TPU aHATH3e Tabaun-
el A.18.

1. B menoMm, xoaPUIMMEHTH TapHOI KOPPEeJISIUT /IS PA3INYHBIX IMHPOTHBIX
30H, 32 pa3JUYHble IPOMEXYTKH BpeMeHU MeX/ly Ce30HaMU Trojla U CPefiHee 3Ha-
YeHHe 3a TOJ TPeACTaBIeHbl HEOXKHUIAHHO BBICOKUMHU KOd(PdUIHEHTaMT KOppe-
JIAIUH, TocTUTaomuMy 3Hadenuit 0,9 m gaxe Boime. Ha ocHOBaHMYM MOJYYEHHBIX
YPaBHEHUI perpeccuu MOTYT AaBaThCsl MPOTHO3bI CHEAYIONIETO Ce30Ha M0 3Haue-
HUIO TeMIIepaTyphl BO3/yXa 3a MPeAbIAYIIUY ce30H. B HEKOTOPHIX cayuasx Takue
MPOTHO3bI MOTYT OBITH MOJYYEHBI W NPH MPOrHO3MPOBAHUHU YePe3 Ce30H U Jaxe
yepes /IBa CE30HA.

2. KoadhbuimeHTsI TapHOH KOPPETSIIIH, KaK HPAaBUIO, YMEHBIIAIOTCS 110 IITHPOT-
HBIM 30HaM C oTa Ha CeBep.

3. [logasmstiontee 60mpIMHCTBO KOO PUIHEHTOB TAPHON KOPPEISAIHH CTATHCTH-
YeCcKH 3HAUMMBI IIPU 5%-0M YPOBHE 3HAUUMOCTH.

4. KoaddunuenTts mapHoil Koppessinuy /st EBpasuiickoro KOHTHHEHTa He-
CKOJIBKO MeHbllle, 4eM /715 aHATOTHUYHBIX K03(hMHUIIMEHTOB KOPPESIIUT 10 TTHPOT-
HBIM 30HaM,
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Tabmuya A. 18. MaTpuubl KOS PpULNEHTOB MapHOK Koppenauun TemnepaTyp Bo3ayxa rno WUPoTHLIM 30HaM U ceBepHol YacTu EBpasum

3a pasJindHble NPOMEXYTKU BpeMeHU N No ce30HaM roga.

Cesepnas Eppasug ot 40 rpaz.
3ona 0-30 3oHa 30-60 3ona 60-90 ceBepHOH MMpoTH U ¢ 15 10 180
Tog, I'pajl. BOCTOYHOM TOJITOTHL
Ce30H
1881-2007
Tox |3uma| BecHa | neTo | ocens | rox [3uma| BecHa | eto [ ocenb | rox |3uma | BecHa | eto | oceHp | rox | 3uMa | BecHa | aeto [ Ocenp
Tox 1 1087 095 |093| 093 1 1 [079] 090 {085 085 | 1 |082( 079 [075] 084 | 1 |0.64| 081 | 071 0.62
3uma 1 089 |0.70| 0.70 1 0.68 [051| 048 1 0.58 | 0.54| 0.58 1 045 (030 0.13
BecHa 1 083] 0.79 1 0.74 | 0.69 1 051 0.50 1 0491 0.26
Jleto 1 0.91 1 0.76 1 | 0.66 1 0.48
Ocenn 1 1 1 1
18811917
Ton 1 (066 091 068 080 | 1 |051] 073 |048] 066 ] 1 |0.28] 0.71 |033] 062 | 1 [050 | 0.66 | 0.60 | 0.44
3uma 1 0.67 |0.078| 0.37 1 0.43 | 0.21] 0.05 1 028 [0.21| 017 1 028 10.09| 0145
Becna 1 0.55] 0.52 1 0.28 | 0.25 1 10.003| 0.07 1 035 0.14
Jleto 1 0.57 1 0.40 1 0.46 1 0.43
OceHn 1 1 1 1
1918-1940
Tom 1 1069 091 091 072 | 1 |063] 066 |067| 074 | 1 |086| 071 |078] 076 | 1 |0.53| 0.66 | 045 | 0.24
3uma 1 0.81 | 0.39| 0.067 1 021 [0.42] 0.40 1 059 |0.63| 049 1 024 [0.05( 0.11
Becha 1 0.72 | 042 1 0.52 | 0.36 1 059 0.28 1 0.49 | 031
Jleto 1 0.83 1 0.55 1 0.57 1 0.08
Ocenb 1 1 1 1

T T T T  adewndy ]y eunexowndyy
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lponosmxeHue Tabn. A. 18

Ton CeBepHElH Espasus ot 40 rpan.
CESO;{ 3ona 0-30 3ona 30—60 3ona 60—90 CeBepHOIT IMPOTHI M ¢ 15 1o 180
T'pajl. BOCTOYHOH TOJTOTHI
1941-1966
Ton 0.768| 0.805 10.878| 0.789 0.572| 0.786 10.795| 0.506 | 1 [0.696| 0.867 |0.374]| 0.826 | 1 |0.405( 0.708 |0.225| 0.477
3uma 1 | 0.876 [0.479] 0.304 1 1 0.283 [0.307| 0.046 1 10502 [0.305| 0.464 1 {0.002]0.110| 0.089
Becna 1 [0.509| 0.326 1 ]0.598( 0.304 1 10228 0.737 1 10.088| 0.241
Jleto 1 10821 1 10.359 1 0177 1 |0.139
Ocenb 1 1 1 1
1967-2007
lon 0.893] 0.923 [0.963| 0.941 0.782| 0.897 10.931]| 0.885 ] 1 [0.780( 0.797 |0.829] 0.900 | 1 |0.689| 0.825 [0.806| 0.701
3uma 1 10.894 [0.789] 0.725 1 10.688 [0.671] 0.551 1 10.554 [0.461] 0.627 1 10522 10.529] 0.259
Becna 1 [0.832| 0.765 1 10.822| 0.748 1 [0.694| 0.582 1 10510 0.370
Jleto 1 10951 1 10864 1 10.744 1 | 0.605
Ocenb 1 1 1 1

[Mpumeuanue KoaddurreHts Koppessiinm, Bbi/leJeHHbIE SKUPHBIM IPU(TOM, CTATUCTUYECKH HE3HAYUMBI TIPH 5%-0M YPOBHE 3HAYMMOCTH.

OTHE UL XIFHUSHUL ULOOWMRBHE BXHOTIO "9 "V



[Tpunoxenne A Npumepei

A.17. OueHka CTaTUCTMYECKOWN OAHOPOAHOCTU NPOCTPAHCTBEHHO-
BPEMEHHbBIX KOPpenaunoHHbIX GPYHKLMI rOA0BOro CTOKa pex
OacceitHa [lHenpa

[IpuBemeM KpaTKylO XapaKTepHCTHKY HCIONb3yeMoro MaTepuaia. I[Ipu pacuere
IPOCTPAHCTBEHHBIX KOPPEISIMOHHBIX (DYHKIHH U OTIEHKe UX OTHOPOHOCTH MCIOIh-
30BAIUCh MHOTOJIETHHE JaHHbIe HAOIIOIEH i1 32 TOIOBBIM CTOKOM pek B Gacceiine [[He-
1pa, 3a TOMOBBIMHU M CE30HHBIMH OCA[IKAMH, & TAKXKe JaHHBIE TTO0 CPEMTHUM MECSTIYHBIM U
MaKCHMaJbHBIM PACXO/IaM BOJBI U CJIOKO CTOKA 3a MOJI0BO/Ibe Pek Gacceiina Cox.

O6iast cxeMa pacmoioKeHus: TYHKTOB HaOMIOMeH i Tpe/IcTaBIeHa Ha PUCYH-
ke A.31, r/ie TOKa3aHbl TAaKXKe IEHTPHI TSKECTH BOL0COOPOB

KoadhduiinenTs mapHoit KoppessIuu, TTOACIUTAHHBIE TTO UACTY COBMECTHBIX JIeT
n<6, B JAMbHENINNX pacdeTax He McHojb3oBaauck. Kpome toro, mpu mopbope myH-
KTOB HAOMIOIEH N 32 TOOBBIM CTOKOM PEK MCIIONb30BATHCH [IPEUMYIIECTBEHHO PEKH
¢ IIONAISIMA BogochopoB 10 50 000 kM?, cTOK KOTOPEIX (GOPMHUPYETCS B MPUOIU3U-
TeJIbHO OJHOPOJHBIX KIUMaTHUECKHX U (PU3UKO-TeoTpahUIeCKUX YCAOBHUSIX.

Pacnpenenenne uncaa mynKToB HaOIIOMEHUN 38 TOMOBBIM CTOKOM IO Tpaaliusm
mwiomaeit Bogoc6opos upusegeHo B tabauie A.19, uz koropoii ciexyer, uTo 89%
BCEX LIYHKTOB HaGTIONEH Uil MMeloT ILI0maab Bogocbopa metee 10000 km?,

n
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Puc. A.31. CxemMa pacnonoxeHuns NyHKToB HabGloaeHui 6accelina p. Henp
1 — LEHTPbI TAXECTU BOAOCBOPOR, 2 — NYHKTH HAGMIOAEHURA 33 0CaAKaMU, 3 — rPaHuLLl palioHoB
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A 17 Ouerka CTaTcTMHeckor 0fIHOPOAHOCTY NPOCTPAHCTBEHHO-BPEMEHHBIX KOPPENSLMOHHBIX DYHKLMM ..

Tabmmua A. 19. PacnpeaeneHue Yyincna NyHKToB No niouwaasm sogocobopa p. JHenp

Hﬂomaﬂl‘:hgacceﬁﬂa’ 0-500 500-1000 | 10005000
Yucao TyHKTOB 51 49 62
HabmoneHuit
H’Iomaﬂlfhff“e“a’ 500010000 | 1000020000 § 2000050000
Yucio TYHKTOB 23 3 8
HabII0IeHUIT

PacueT mpocTpaHcTBEHHBIX KOPPEISAMOHHEIX (PYHKIUN 0Ca/IKOB IIPOU3BOIUIICS
IO TaHHBIM 28 IYHKTOB HAGMIOIEH NI, & MECSTUHBIX M MAKCUMATBHBIX PacXo[0B BOIHI
M CJI0SI CTOKA 32 MoJMoBofibe — 10 16 BogoMepHBIM mocTaM B Gacceiine p. Cox, cxema
pacIooXeHusI KOTOPHIX MpeficTaBieHa Ha pucyHKe A.31.

Ha ocHoBanum anaimsa oOIMuX ycaoBuil (hOPMUPOBAHKST PEYHOTO CTOKA, BKJIIO-
yast KAuMaTinyecke (hakTopl U (GakTOPhl MOACTUIAIONIEN TOBEPXHOCTH, B bacceii-
He p. [lHenp 6b1I0 BHIIETEHO TSATh paiionos: 1) Gacceiin Bepxuero /lnenpa, BKIO-
yas Gacceiinnl pek Cox u Bepesunsi, 2) Gacceitn p. Jlecus, 3) 6acceiin p. [Ipunsry,
4) neBobepexxbe Hmkuero /[Hemnpa, 5) mpaBodepexne Huknero /lnenpa. I1pu pacuere
IIPOCTPAHCTBEHHBIX KOPPEJISIIMOHHBIX (DYHKIIHI BCcero mcroib3oBaHo 199 nyHKToB
HabTIOIeH I 32 TOMOBBIM CTOKOM PeK. JJoMoTHUTENBHO Mo BeeMy bacceiiny p. /lHemnpa
OBLIO BBIOpaHO 48 MYHKTOB HAGMIOMEHMIT, PABHOMEPHO PACHPENEAEHHBIX 110 BCEMY
Gaccetiny. [To oTuM AaHHBIM OBLTA pacCYUTaHA HPOCTPAHCTBEHHAS KOPPEISIHOHHAS
(YHKIMS TOZOBOTO CTOKA B TUATIA30HE PACCTOSTHUIN MeK/TY IIEHTPAMH TSIKECTH BOJIO-
c6opos 10 900 kM. (PucyHok A.32)

[TpocTpaHcTBEHHBIE KOPPEISITHOHHbIE GYHKIMA TOZOBOTO CTOKa Pek bacceitna
[lHempa npuBe/ieHEl Ha pUCYHKaxX A.33, A.34, A.35, a olleHKa WX OJTHOPOIHOCTH C UC-
MOJTb30BaHMeM z- Tpeobpasosanust Ouinepa npeacrasiena B Tabanie A20.

CormocTaBsisi MOMyYeHHBIE SMIIUPUYECKHE BEPOSITHOCTH C UX TEOPETUYECKUMHU
BeJIUYMHAMH /LISl HOPMAJIbHOTO 3aKOHA paclipefiejieHus], BUAUM BIIOJHE YAOBJIETBO-
PHUTENBHOE COOTBETCTBUE MEX/Iy HVMH, CBUIETENbCTBYIONIEE B [EJIOM 06 OTHOPOI-
HOCTH IIPOCTPAHCTBEHHBIX KOPPENSITUOHHBIX GYHKIWHA. HekoTopble pacxoxneHust

pgss— Tan . !
’ 1 1 ] 1 1 - 1 . )
14 200 Ferid J00 “O0 o7 &0 700 ¢ A

Puc. A.32. 0606 LWeHHaa NPOCTPaHCTBEHHAs KOPPEeNnaUMOHHasA BYHKLMS rofloBOro CToKa
pek 6acceitHa JHenpa
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Tpunoxerne A. Ipumepe
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PucyHok A.33 — MNpocTpaHCTBEHHLIE KOPPENAUMOHHbIE YHKLIMW FOJ0BOMO CTOKa pek BacceliHa
BepxHero [lHenpa (a), 6acceliHa MNMpunatu (6), 6acceiiHa JecHsl (B).
1 — aMnupuryeckme KoapPULNEHTE NapHOW KOPPenaunn B UHTEPBane g, 2 — UHTepBane 20,
3 — B MHTepBane =30; 4 — B UHTEPBAaNe > 30; 5 — cpefHue B3BELIEHHbIE 3HA4YEHNS
KO3 PULNEHTOB NapHOM Koppenauuv Ana rpagaunii pacCToAHNUIA
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A. 17 OLieHka CTatncTnyeckort OaHOPOAHOCTY MPOCTRAHCTBEHHO-BREMEHHbIX KOPPETALMOHHEIX (YHKLIAM ..

MEX/y TEOPETUYECKUMH M OMIMPUYECKUME BEPOSITHOCTSIMU OOBSICHSIIOTCS C/Iydali-
HBIMHU GIYKTyalusIMi SMITHPUUECKUX BEPOSITHOCTEH, CBSI3AHHBIMHU C OTPAHUUEHHBIM
06BeMOM (XOTSI ¥ JIOBOJIbHO GOJIBIIMM) COBOKYIHOCTEN BRIGOPOUHBIX KOdthdHUIIHEH-
TOB Koppensinun. /lefictBuTenbHo, B Tabauie A.20 mpusenenst 95%-Hble TOBEPUTETb-
HBIe TIPEe/IENTHl IS OMITUPUYECKON BEPOSITHOCTH, KOTOPBIE TTOIyUeHBI IO HOMOTPaMMe,
npuBesieHHO#t B pabote [Poxmectsenckuit A.B., Yebotaper AW, 1974] mist 6unomu-
ATBHOTO paclpefeNeHust, 3aMEeTHM, YTO [IPH AO0CTATOUHO GOJIBINOM 7 OMHOMHATbHOE
pacnpefeseHne CTPEMUTCS] K HOPMATbHOMY. PacXoX/IeHUsT MeXK/Iy SMIUPUYECKIMA
BEPOSITHOCTSIME U TEOPETHYECKUMH UX 3HAYEHUSIMH JI/IST HOPMAJIBHOTO 32aKOHA B 60D~
IITHCTBE CTYIaeB HaXoAATcs B 95%-HoM 0BEpUTETBHON 06IACTH /TSI SMIUPHIECKOT
BEPOSITHOCTH.

I 1 |
0 100 200 360 400 1 M

Puc. A.34. MNpocTpaHCTBEHHbIE KOPPENALMOHHBIE BYHKLMN FOA0BOrO CTOKA pek npaBoGepexHol (a)
n nesobepexHoit (6) yactu BacceitHa HuxHero Henpa.
YcnoBHble 0603Ha4YeHna cM. Puc. A.33
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Tabnuya A.20. OugHKa OQHOPOAHOCTU NMPOCTPAHCTBEHHBLIX KOPPENSLUNOHHBIX HYHKUWIA MOA0BOIo cToka

=
m 3 95%-Hble m 3 95%-Hple m 3 = o< =
& -y JI0BepUTeIbHbBIE &8 4 OBepHUTeIbHbIE & -y 4 EJ § E
= 5 = 5 = 5 4 5 o o
= I TPAHUIIB 71T = I TPAHUIIBI 11 = 2 = S =
§ E AMITUPHUECKOH = E AMIUPHYECKOMH = E ElS % i %’E
5 g5 S BEPOITHOCTH g 5 S BEPOSITHOCTHU g5 =3 e ; \c.é m a é
Pation g = D g 5} S = ) S S n B S 3
m 5) g m ) : @ 5 : 5 5 = g B
tE | & R = | g5 | 2 R 2 | g5 | 2 | 32| 58| 2%
= 3] - - 5o 3] - - = 3} = = 5O
N 2 w o > 2 w & N 2 g = o A o
= ) = & B 5 = & B 5 v & S 8
S =) = s S 5 = o S = oS S z
o = = % ) & = 5 o & S = =
= = o = 5 = o = = = 3 = )
O = % o) © = R o) © = Z &
= = = = = = ©
o ® =) ™ =) ™
Bacceiin Bepxzero
JlHetpa, BK/IIOUAS peKU
Cosx u bepesuny
761 76,8 80 74 956 96,5 98 95 985 994 991 45 20,5
Bacceit p./lecHbl 388 67,6 72 62 531 92,5 94 88 573 99,8 574 36 174
Bacceirn p. [lpungaru 463 64,7 69 60 644 90,1 92 87 709 99,2 715 56 16,9
[TpaBoGepeskbe
Huwxnero /lnemnpa 201 65,9 72 59 286 93,8 96 90 303 99,3 305 28 14,4
JleBoGepexbe
Hizxnaero /lnempa 327 60,0 66 54 499 91,6 94 88 538 98,7 545 34 13,8
Bacceitn /lnenpa 721 66,1 70 62 1032 94,6 96 93 1078 98,8 1091 48 18,4
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A 17 OLeHka CTaTCTUHECKOM OAHOPOAHOCTY MNPOCTPAHCTBEHHO-BREMEHHbIX KOPPETALMOHHEIX QYHKLIAM ..

Takum 06pazoM, OTHOPOTHOCTH TPOCTPAHCTBEHHBIX KOPPETSIUOHHBIX PYHKIIHIT
TOIOBOTO CTOKa pek Gaccelina /[Hempa MOKHO CUUTATh YCTAaHOBJIEHHOM MIJIsT BCEX paii-
OHOB, 32 MCKIOUeHHEM JeBobepekbst Hmkuero /[Hempa. OTKIOHEHUST BRIGOPOUHBIX
K02(h(PHUIHEHTOB HAPHO# KOPPEJISAIIH OT OcpeHeHHON tuHun #=f(L ), i puHIMaeMoit
3a HCTHHHYIO TIPUPOAHYIO 3aBHCHMOCTD, OOBSICHSIOTCS CyYafiHBIMA KOMeOaHHsAMH,
CBSI3AHHBIMHU C OTPAHMYEHHBIM YHCIIOM COBMECTHBIX JIET HAOMIOIEH UM, IPUHSTHIX IPU
pacueTe TapHBIX KO3(DhUITUEHTOB KOPPEJISIIIHH.

Jlnst obieil XapaKTePUCTHKH TOUHOCTH OCPEHEHHBIX MPOCTPAHCTBEHHBIX KOP-
PENSIMUOHHBIX (hYHKIHH B Tabuie A.20 TpeacTaBIeHo cpeIHee YUCTIO COBMECTHBIX
JeT HabTIOeHNH o BeeM pafioHaM, TPUHSATHIM TP pacdere. 3aMETHM, UTO TT0J0ca
paccerBaHUs BEIGOPOUHBIX KO3(D(PHUITMEHTOB MAPHON KOPPEJISITIAH, KaK U CJAETOBATO
OKH/IATh, B OOTIEM YBETHUNBAETCS C YMEHBIIIEHHEM CPETHETO YHCJIa COBMECTHBIX JIET
HabGJIIOleH U,

OIleHKY OZHOPOHOCTH MPOCTPAHCTBEHHBIX KOPPEISIUOHHBIX (GYHKIHHA ¢ UC-
MOTH30BAHUEM KPHUTEPHUEB COTJIACHS DMIIUPHUYECKON U TeOopeTHUYecKod (YHKIUU
pacmpeiesieHust BRIOOPOUHBIX KO3(DPHUIIMEHTOB KOPPETISIUA MPOMIIIOCTPUPYEM Ha
prMepe NPOCTPAHCTBEHHOW KOPPENIIUOHHON QYHKITUH, HOCTPOEHHOM 110 48 psiiaMm
HabTIOIeH N 32 TOIOBBIM CTOKOM B 6Gacceiine p. /lHemnpa.

[l oleHKH OTHOPOTHOCTH TPOCTPAHCTBEHHAsI KOPPETSANHOHHASA (QYHKIIHA
Gbl1a pazbuTa 1Mo paccTosaHuIo Ha 20 HHTepBaIoB Mo 50 KM Kax/Ipiid. B Kax/oM HH-
TepBajie Ha KJeTyaTKe HOPMaJbHOTO paclpefeieHnsT ObLIH MOCTPOEHBI SMIHPHYE-
cKas KpHBasi pacupe/le/leHis i TeopeTHecKas ¢ MapaMeTpaMH 7,, i G,, BEIYHCICH-
HBIMU 10 hopMyJIam:

N
;ri o - 1-73
rq, = T n r . —1

[Tocnenusist hopmya gaeT XOPOIIYO OEHKY BHIGOPOYHOro KoaduiuenTa Kop-
PENSIUY TIPH HEGOMBINUX # M HE OUYEHb MAJIBIX .

[Ipu MalBIX PaCCTOSTHHSIX MEKAY EHTPAMH TSKECTH BOZOCOOPOB BHIGOPOUHBIE
K09 DUIHUEHTH KOPPETSIIUT He MOAUNHIIOTCS HOPMATBHOMY 3aKOHY paclpeiese-
HYsI BBULY OTPAHWYEHHOTO BEPXHETO Tpeesia (# He MokeT ObITh 6obire 1,0) u mpax-
TUYECKH HEOTPAHHUEHHOTO HIKHETO. B 5THX cayuasx mnerecoobpasHee HCIOIb30BaTh
npeobpazoanre Ouiepa. OyHKIMS 2 TOAUUHSAETCS HOPMATBHOMY PACIPEAETEHHIO
flaKe TIpY BBHICOKUX 7 U HEOOBIIHX 7.

Wcnonbaysa kpuTepuil corsiacus sMIUpHUYECKOl U aHATATHYeCKON (QYHKIUHN pac-
npenenerns KoiMoroposa, 0CHOBAHHOTO Ha HAHGObINEN Pa3HOCTH MEK/IY SMITUPH-

o o g
yeckoii P, u Teopetnyeckoii P, obecneuennoctamu (P,— P, )ﬁ), TMPUXOIKM K BBIBO-

1y 06 OJIHOPOHOCTH TMIPOCTPAHCTBEHHON KOPPEASAIHOHHOM (DYHKIMHU B GOJIBIIHHCTBE
MHTEpPBAIOB paccTosiHuil. Jlumb B Tpex mHTepBanax paccrosauit (0—50, 51-100 u
201—250 kM) pu 5%-HOM YpOBHE 3HAUUMOCTH SMTTAPHYECKAs M aHATUTHIECKasT PyHK-
UY BHIGOPOUHEIX K02hhHUIMEHTOB KOPPEJISIIUE He COTMACYIOTCS U, CJIEIOBATENBHO, B
5THX MHTEepBATaX PacCTOSHUI POCTPAHCTBEHHAS KOPPETISIUOHHAsT (DYHKITHS He MO-
KeT OBITh PU3HAHA OTHOPOIHOM, [[JIsT 9THX C/IyUaeB BOCIOIb3YeMcst kpuTepueM Koi-
MOTOPOBa /L7 TEOPETHUECKOH 1 OMIHPUYECKO KPUBBIX pacIipe/ieleHus, IOCTPOEHHBIX
TIO 2, ¥ YCTAHABJINBAEM OTHOPOIHOCTh 9TUX KPUBBIX ITPU 5%-HOM YPOBHE 3HAYMMOCTH,
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[punoxerue A. lNovmepst

Takum o6pasoM, CIenaHHbIi paHee BBIBOJ 06 OMHOPOIHOCTH TPOCTPAHCTBEHHOM
KOpPeJIANMOHHOM PYHKIUYM TOOBOTO CTOKA pek bacceitna JlHempa MOATBEPAUICS C
HCIOJIb30BAaHMEM KpUTepus corjacusi KonmmoropoBa. AHATOTHYHBIM 06pa3oM Obliaa
OCyIIleCTBIEHa OIlEHKAa OIHOPOJHOCTH BCEX MPOCTPAHCTBEHHBIX KOPPENSIIIHOHHBIX
(YHKIUI DEYHOTO CTOKA M OCA/[KOB.

[Tocaennuii cioco6 1Mo olieHKe OTHOPOTHOCTH TPOCTPAHCTBEHHBIX KOPPE/ISIHOH-
HBIX QYHKIUH 3aK/II0YATICS B OIIEHKe OTHOPOTHOCTH TEOPETHUECKON 1 BMITHPHIECKO#H
nuctepcreil BROOPOUHBIX KOdDOUIHEHTOB KOPPETSIIUHI 10 HHTEPBAIaM PACCTOSHUI
¢ UcToab3oBaHueM F- pactipenenenus Ouiepa

2

F = Sruanc (A2)
2
GTW
IIpu sTOM TeopeTHyeckasi JUCIEPCHsT BHIGOPOUHBIX KOdhGDHUITMEHTOB KOPPEJsi-

un (6%) BhMuCIsUIAch 10 dopMyie (9.8), a SMIHpHUECKast IMCIEPCHs 10 OGBIYHO

dopmye ¥
Z(ri - Fcp )Z
o =1

[ n_1

C 5%-HbIM YPOBHEM 3HAUMMOCTH JIJIsI BCEX HHTEPBAIOB paccTostHuil (kpome 0—50,
50-100, 151-200 xm) sMOUPHYECKas U TEOPETHUECKAST TUCIIEPCHS] OKA3aTHCh OJTHO-
POIHBIMH H, CI€f0BaTeNbHO, PAcCCEMBaHUE MAPHBIX KOI(DOUIMEHTOB KOPPEISIIHH
OTHOCHTENBHO ypaBHeHUst perpeccutt r=f(L)) MoxkeT 6bITh 0OOBSICHEHO CIYYalHBIME
dbaykTyannsiMu BEIGOPOUHBIX KO DUIMEHTOB KOPPETAIHHT,

HeomHopomHOCTh TeopeTHUYEeCKO# M 9MIHWPUYECKON AWCIEPCHI NPH BBICOKUX
3HAUEHUAX K03 PUIUEHTOB KOPPeasanun (Masble PacCTOSHUS MeX/IY [eHTPaMH Tsi-
KeCTH BofocbopoB) Gblia TMosicHeHa paHee. VICTonb3yst st 5TUX Tpajiaiiuii BMECTO
BHIGOPOUHEIX KO9(DUIHEHTOB KOPPEJISIUE BhIOOPOUYHBIE 3HAUECHUSI Z U IPOU3BELs
OIEHKY OJIHOPOJHOCTH AUCTEPCHIT SMIIMPUUYECKUX C,, U TEOPETHUECKHUX O, = P
HOJIYYHJIN, 4TO B 9TUX IPafal[UsIX PACCTOSIHUH K0ahDUIUEHTH TapHOH KOPPeIIuu
MOTYT OBITh TPU3HAHEBI OJTHOPOHBIMH,

Wrak, ucmomnp3ysi pasniudHble TPHEMBI OIIEHKH OTHOPOIHOCTH TTPOCTPAHCTBEHHBIX
KOPPe/ISINMOHHBIX (DYHKIHH TOZ0BOTO CTOKA, IPUXOAVM K BBIBOY, UTO 3TH (DYHKIINU
B IIeJIOM CTaTUCTHYECKH OZIHOPOAHBI. OIHAKO CTelleHb OIHOPOIHOCTH HECKOIBKO Pas-
JIMYHA B pas3HbIX pafionax. HanGombimee YKIOHEHNE SMITMPHYECKIX BEPOSITHOCTER T10-
naiaiusl BEIGOPOYHEIX KO DUIMEHTOB KOPPE/IAIHUH B 30Hb +0,, 20, 1 £30,, 0T X
TEOPETHYECKUX BEJHYNH HabomaeTcst st teBobepeskbs Huoknero JIHempa, B To Bpe-
MsT Kak HauboJbIast CTeneHb OJIHOPOAHOCTH OTMedaeTcs B Gacceiine Bepxuero [IHe-
npa. MoxHo otMeruTh 06liee yMeHbINEHHE CTEMEHH OIHOPOAHOCTH IIPOCTPAHCTBEH-
HBIX KODPEJSITUOHHBIX (DYHKIMH B HAIIPABJAEHUH C CEBepPO-3al1a/ia Ha I0TO-BOCTOK, T. €.
B HalpaB/leHHH yBelndeHus o6ledl 3aCcyIUTMBOCTH TEPPUTOPHH. ITO, CKOpee BCETo,
CBsI3aHO ¢ GOMbIIell TPOCTPAHCTBEHHON HEOMHOPOAHOCTHIO (haKTOPOB TOIOBOTO CTOKA
B GoJlee 3aCYITHBBIX PAioHAX M0 CPABHEHHUIO C MEHEE 3aCYIILTHBBIMIL

[Tpu paccMOTpeHHH TPOCTPAHCTBEHHBIX KOPPEIANHOHHBIX (QYHKIUN rO0BOTO
cToKa pek bacceiina J[Hempa obpalllaeT BHUMaHUe WX HeluHeinbiii Bua. Ha pucyn-
ke A.35 coBMellleHbl OCpeHEHHbIE 3HAYEH ST TIPOCTPAHCTBEHHBIX KOPPEJISITHOHHBIX
dbyHKumi romoBoro croka pek HGacceiina JlHemnpa.
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A 17 OueHka CTaTicTYecKol 0gHOPOAHOCTY MPOCTPAHCTBEHHO-BPEMEHHBIX KOPPESTSALMOHHEIX QYHKLI ..

2
3
4
4 50 100 150 200 250 JOO0L ke
Puc. A.35. CoBMelLleHHble MPOCTPAHCTBEHHLIE KOPPENSALUMOHHLIE PYHKLUW rOA0BOro CTOKa pek

6acceliHa JHenpa
1 —BacceiiH BepxHero [JHenpa, 2 — 6acceiiH p. Mpunsaty, 3 — npaBobepexbe HUXHero JHenpa,
4 — neobepexbe HnxHero Henpa, 5 — 6acceliH p.JecHbl

Haubonee ckoppelupoBaHbl B IPOCTPaHCTBe peku Gacceiina Bepxuero /IHempa,
a HaMeHbIast KOppeJsiius oTMedaeTcs st Gacceiina Hskrero [Henpa u p. [lecHsr,
T. €. IPOCTPAHCTBEHHAsI KOPPEJISIIHS TOI0BOTO CTOKA IIJIABHO YMEHbIIAeTCs B HAllPaB-
JIEHWH C CeBepo-3alajia Ha I0ro-BOCTOK. BUA mpocTpaHCTBEeHHOH KOppeIANUOHHON
(OYHKITMY PEYHOTO CTOKA, BOOOIITE TOBOPSI, OTIPEETSIETCSI IPOCTPAHCTBEHHOU CTPYKTY-
POt METEOPOIOTHYECKUX (DaKTOPOB, B OCHOBHOM OCAJIKOB, M (pU3UKO-TeorpapruyecKux
(daxropos. Pazinune GpakTopoB MOACTH/IAIONIEH ITOBEPXHOCTH HA Pa3HbIX Boocbopax
JIMIIb YMEHBIIAET IPOCTPAHCTBEHHYIO CBA3aHHOCTH PEYHOTO CTOKa, U ¢ 9TOH TOUKH
3PEHHST TPOCTPAHCTBEHHBIE KOPPEISIITHOHHbBIE (DYHKITUH CTOKA TOJIKHBI IMETh MEHB-
MIYI0 KOPPEJISIHIO 10 CPAaBHEHUIO, HATIPUMEP, C 0CATIKAMU., JTO B TIOMTHOM Mepe cIpa-
BEJIJIUBO [I7IsI CJIYUaeB, KOT/A OCAIKA 1 CTOK W3MepsIIOTCs ¢ OAMHAKOBBIX ILIONIAel.
Ha camoM ke sieie ocafiky TPaKTHIeCKH HabIIOIAI0TCST B TOUKE, & PEYHOH CTOK dop-
MUPYETCsI Ha 3HAUMTEABHBIX 10 ITOTIALN BOZOCOOPAX.

[Tpu hopMHUPOBAaHMY PEYHOTO CTOKA CO 3HAYMTETHHOHN IJIOWIAAN IPOMCXOAUT
HUBEJHPOBAaHHIE PA3THUHBIX a30HANbHBIX (PAKTOPOB, UTO AOJXKHO HPHUBECTH K YBe-
JIMIEHHIO TPOCTPAHCTBEHHOM KOPPEISAIMOHHOM CBI3H KoMeOaHuil peuHOTO CTOKA O
CpaBHEHUIO ¢ MoA0OHON QYHKIMEN AT OCAIKOB, U3MEPSIEMBIX B TouKe., Takum o6-
pasoM, HaluIo ABa (haKTopa, PasJuIHBEIM 00pa3oM BJIHUSIONIHE Ha XapaKTep MpPOCT-
PAHCTBEHHBIX KOPPEISIMHUOHHBIX (DYHKIUHN cTOKa. 3apaHee TPYAHO KOJMUECTBEHHO
OI[EHWTD BAHSHIE KAX/IOTO HA MTPOCTPAHCTBEHHYIO KOPPEIANHOHHYTO (GYHKITHIO ped-
HoTO cToKa. HekoTophie KoMudecTBeHHbIE BHIBO/IBI OY/IYT C/IE/TAHBI TP COTIOCTABJIe-
HUHU KOPPETSIUOHHBIX QYHKIHH 0CaTKOB C KOPPENAHOHHBIMHE QYHKITUSIMHE PEYHOTO
CTOKa, PACCYUTAHHBIMH 110 MECSTYHBIM M MAKCHMAIbHBIM PACXO/IaM BOIBI M CJIOK0 CTO-
Ka 3a 110J10Bo/Ibe B bacceiite p. Cox.

[IpezcraBnsieT onpeneNeHHbBIH HHTEPEC YCTAHOBIEHNE PAINyCa TOM0OKUTENbHON
KOPPEJISIMH TOMOBOTO CTOKa pek bacceiina [[Henpa. Ha ocHoBaHuM mpoCTpaHCTBEH-
HOW KoppensimuoHHoN GyHKINH pek Beero Gaccelina /lnemnpa (cm. pucynok A.32) pa-
IUyC TONOXKUATENbHON Koppenaanuu okono 1000 kM, YTo HECKONTBKO OTIMUYAETCS OT
BorBozioB H.B. Comona u I'.11. KanuHuHa, o JaHHBIM KOTOPBIX PAfINYC MOTOKHUTETh-
HOH KOppEIsIny B cpefiHeM paBeH 2500 kM. TH pacXoKIeHusl, BUAUMO, 0ObSICHSIIOT-
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Cs1 TeM, UTO HaMHU IPH IIOCTPOEHUH IPOCTPAHCTBEHHBIX KOPPENSIIUOHHBIX (DYHKIUH
UCIONB30BAIUCh JIAMIb Majible W CpeJiHAe peKH, B To BpeMs kak CoMoBwIM U Kanu-
HUHBIM B OCHOBHOM HCHOJIb30BATUCH KPYIHEIE PeKH. DTHUMH aBTOpaMH IOJIyuyeHa
IIPOCTPaHCTBEHHAas KOPpesIinoHHast (hYHKIUS, eAnHast 17151 OTPOMHO TEPPUTOPHH C
PACCTOSIHUSIME MEK/TY IIeHTpaMu TsokecTr Bogocbopos 10 9000 k. [Ipu 5TOM MorIn
OBITH OCPEIHEHbI OCOOEHHOCTH XO/[a IPOCTPAHCTBEH HBIX KOPPEISAIMOHHBIX (hYHKIHH
OT/le/IbHBIX palloHOB.

ITo mannbmv I A. Anekceesa [ Anexcees [.A., 1971], panuyc MOMOXUATENAbHON KOP-
PEJTISITIAHN TOIOBOTO CTOKA pek BepxHeit wactu Hacceiina JJoHa okono 600 km. 3ameTn,
4TO B 9TOi paboTe NMPUHATA JTUHEHHAS allIPOKCUMAIHST TPOCTPAHCTBEHHON Koppe-
JAUOHHON QYHKITUH. JIMHEIHBIN XapaKTep 9TOH 3aBUCHMOCTH, BUAHMO, YMEHBITIAeT
pajiuyc moJaoxkuTeabHOH koppensanuu. Kpome Toro, mpocTpaHCTBeHHAs KOPPETIN-
oHHast GYHKIUSI, TPUBEIEHHAsT B 9TOH paboTe, IPH PACCTOSIHUE MEXK/LY IIEHTPaMH Tsi-
xecTr Booc6opoB Gosbie 500 kM IPaKTHYECKH He OCBEIEHA 9KCIIEPHMEH TATbHBIM U
JAHHBIMH U 10 CYIIeCTBY dKCTpaloaupoBaHa o pacctosiHus 600 kM. Ilpu cpaBHu-
TETbHO HeGOMBIIOM YHC/Ie SMIUPHYECKUX TOUEK MAPHBIX Kod(OUIIHEHTOB KOPpPeIs-
MUK 0OBIUHO He OBIBAET OCHOBAHUIL [JIST YBEPEHHOTO HABEIEHUST HETMHEHHOTO BAIA
zapucuMocTu r=f(L). OfHAKO MOCTPOEHHE HPOCTPAHCTBEHHBIX KOPPEISAIHOHHBIX
dbyHKIui 1o GoMBIIOMY KOJIHYECTBY SMIUPUYECKHX JAHHBIX YOEMUTEIbHO CBHUIE-
TeJIbCTBYET O HEJTMHEHHOM XapaKTepe MPOCTPAHCTBEHHON KOpPPeNsSITUOHHON (DYHK-
ITUH, YTO COTTIACYeTcsl ¢ (PU3MIeCKUMHE TIPeACTaBAeHUAMU (POPMHUPOBAHUS TOZLOBOTO
CTOKA B 3aBHCHMOCTH OT (DaKTOPOB, €T0 0OYCIOBIMBAIONINX. 31€Ch UMEETCSI B BULY
HeJWHeHHBIH BU TPOCTPAHCTBEHHBIX KOPPEMSMUOHHBIX (QYHKIHH TOTOBEIX U CE30H-
HBIX OCA/IKOB, KOTOpPbIE BO MHOTOM OTIPEZIENISIIOT TOJOBON CTOK PeK M ero MpoCTpaH-
CTBEHHYIO CTPYKTYPY.

A.18. OueHka 04HOPOAHOCTU NPOCTPAHCTBEHHBIX KOPPENILUMOHHbIX
dyHKUMIA cpeaHEeMecSYHbIX, MAKCMMAaNbHbIX PAaCX0A0B BOAbI
M CNoeB CTOKa BeCEHHero nonoBoabs pek 6acceiiHa Cox

B rabaume A.21 mpuBeIeHb TaHHBIE TI0 OIEHKe OHOPOTHOCTH 9THUX (BYHKITHIL.

Ha pucynke A.36 nszobpakeHbl OCpeIHEHHbIE JHHUH SMIMPHYECKHX 3aBH-
cumocteit r=/(I) rupponoTHYECKUX XapaKTePHUCTHK, IPUBEAEHHBIX B Tabuie A.21.
Metoauka moayYeHnsT 3TUX 3aBUCUMOCTeH aHATOTHUHA KOPPETATHOHHBIM (DYHKITH-
SIM TOTOBOTO CTOKA.,

JluHeliHas allpoKCUMAaIisl SMIUPHYECKUX 3aBucuMocteil r=f(L) obycaoBneHa
HeGOMBIIUM 06BEMOM SMIIMPUYECKHX JAHHBIX M CPABHUTEIbHO HEGOJBIIUM OTPE3-
KOM DPAaCCTOSTHHSI MEX/LY IIEHTPaMH TsIKECTH BoZoc6opoB (110 200 km).

[TpocTpaHcTBeHHbBIE KOPPETSAIMUOHHBIE DYHKIIUN CPETHETO MECSTYHOTO CTOKA M
MaKCHMAaJIbHBIX PACXO/IOB BOJIBI MEHEE OMHOPOAHBI IO CPABHEHHIO C TOIOBBIM CTOKOM
(tabm. A.20, A.21). [leficTBETENbHO, BEPOATHOCTD MONAIAHMS apHEIX KooddummeH-
TOB KOPPeJIAIMH B IOBEPUTEIbHEI HHTepBall +G,, £2G,, BO BCEX CydyasX OKas3anach
MeHbIIIe TEOPETUUECKHUX BEPOSITHOCTEH JIJIsi HOPMATbHOTO 3aKOHA PACTIpe/ieeH sl

Bospitie Toro, fazke Hanbobirast 95%-Hast ToBepUTETbHAS TPAHHIIA JIJISI SMITHpUYe-
CKOH BepOATHOCTH HONa/laHisI BRIGOPOUYHBIX 7 B 30HE +G,, 26, 0kazalach MeHbIlIe Teope-
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Tabsmia A.21. OueHka ofHOPOAHOCTU NPOCTPAHCTBEHHbBIX KOPPENALNOHHbIX (PYHKLIMA cpeflHEMECSIHHOIO CToKa, MakCUMallbHOIO CToka
W CNnosi cToKa BeceHHero nofioBoaps pek 6acceliHa Henpa

+o +2c 36
A R 95%-Hble m R 95%-1nIe R R E o
el g JIOBEPUTENBHBIE el ) NOBEPHUTENbHbBIE l g W B
& O = O = 2 =5 S B
E % TPaHUIBI I E % TpaHUIIBI A1 E % a 2, =
s = AMITUPUUECKOI s = AMITUPUYECKOI s = g & % §
g5 g BePOATHOCTH == g, BEPOATHOCTH £5 = e = \% &
[epuop 2 & % 2 & % 2 & & SE | =%
5 & = 5 & = = & = 55 | SE
= g 3R 32 &= g 3R R g = g 0 = & 3
o2l 5] T - ol 5] T - ol 5] L = a g
> o = = > o = = > o g = o 3
= 5 § = = 5 = = = = O & SR
3 = Jasi 3 =] T Jor © = o & ]
o = =3 & o = =3 5 0 =2 8 =
= = I 3) = = = I3) = = = o =y
O = m o} O = m Jasd O = 2
=i = = = = =
o ) =5 ™ o D
AuBapb 53 44.2 58 30 98 81.7 87 73 115 95.8 120 16
®Despasb 49 40.8 56 27 83 69.2 78 57 103 858 120 16
Maprt 59 49.2 59 36 81 67.5 77 56 103 85.8 120 16
Arpesb 69 65.7 77 53 94 89.5 94 82 102 971 105 15
Mati 53 50.5 65 36 85 80.95 88 71 101 96.2 105 15
Wionb 56 46.7 62 34 99 82.5 89 73 104 86.7 120 16
Hrors 48 40.0 55 27 76 63.3 72 21 104 86.7 120 16
ABrycr 65 54.2 67 41 11 92.5 96 82 118 98.3 120 16
CeHTa6pb 57 54.3 67 40 82 781 87 67 94 89.5 105 15
OKTa6ph 57 47.5 62 35 99 82.5 89 73 117 97.5 120 16
Hos6pb 53 44.2 59 30 86 71.7 82 61 105 875 120 16
Jlekabpb 76 63.3 74 51 106 88.3 94 80 118 98.3 120 16
Maxcumann-
HBIII CJI0M CTOKA
BeCceHHETO
II0.T0BO/IbA 67 558 68 41 106 88.3 94 80 114 95.0 120 16
CyMMapHbIil cJIok
CTOKA BeCEHHETO
II0JI0BO/IbA 89 74.2 83 60 116 96.7 99 89 119 99.2 120 16
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Puc. A.36. [poCTpaHCTBEHHbBIE KOPPENSALUMOHHBIE QYHKUWK CpefHEMECAYHOro, MakCMMarbHOro
CTOKA W CJI0fA CTOKA BeCEHHEro nonoBoaba B 6acceiHe p. Cox.
1 — gHBapb, 2 — deBpanb, 3 — MapT, 4 — anpene, 5 — Maii, 6 — WoHb, 7 — 1Nk, 8 — aBrycT,
9 — ceHTabpb, 10 — OKTA0PE, 11 — HOAOPL, 12 — aekadpk, 13 — CNoi cToka BeCEHHEro NoIoBOALS,
14 — MakcuManbHeIe pacxofhbl

THUUECKOH BEPOSITHOCTH /71T HOPMAThHOTO 3aKOHA, UTO CBU/IETETBCTBYET O HEOTHOPOIHO-
CTH IPOCTPAHCTBEHHBIX KOPPEIAIMOHHBIX (DYHKITHIA MECAYHOTO U MAKCUMATbHOTO CTOKA
JTasKe J/Is1 TAKOTO CPaBHUTEIBHO HeGOMBITIOTO Bomochopa, kak Gacceiin p. Cox.

BéaibInas HeOTHOPOAHOCTD MTPOCTPAHCTBEHHBIX KOPPEISIHOHHBIX (DYHKIMI Me-
CSIYHOTO ¥ MAaKCHMAIBHOTO CTOKA MO CPABHEHWIO C TOMOBBIM OOBSICHSIETCS, BUIHMO,
Pa3TWUUSIMK TIPOCTPAHCTBEHHOU CTPYKTYPBI OCA/IKOB 32 MECSUHBIE ¥ TOJIOBLIE TEPHO-
JIBl BPEMEHM, a Takke 3HAUNTENbHO OOTBITNM BAMSHAEM (HAKTOPOB MOACTUIAIONTEN
MOBEPXHOCTH T1a CPETHEMECSUHBIM PEUHO CTOK MO CPABHEHUIO C TOOBBIM.

Jlnst yBeTuueHust CTaTUCTHYECKON OTHOPOTHOCTH TIPOCTPAHCTBEHHBIX KOPPesi-
MMUOHHEIX (QYHKIMHI MOXKHO YMEHBIIUTDH PalioH, IO KOTOPOMY OCYIIECTBISAIOTCS BCe
pacuerhl, Ho B TakOM ciiydae KOTHYECTBO MYHKTOB HAOAIOEHH 32 PEUHBIM CTOKOM
MOJKEeT OKa3aThCsI HEIOCTATOUHBIM [T HA/IEXKHOTO OTIpe/ieieHnsT TPOCTPaHCTBEHHON
KOPPETANMOHHON QYHKIUH, YTO UMEET MeCTO JIaXe /1 TAKAX XOPOIIO OCBEIeHHBIX
B TU/IPOJIOTHYECKOM OTHOIIEHHH PeK, Kak bacceiin p. /lHemnpa.

JlpyToii TyTh 3aKII0YAeTCs B TOM, UTO MOKET OKA3aThCs MOJIE3HBIM CTPOUTD IIPO-
CTPaHCTBEHHBIE KOPPEJSIIMOHHbIE (DYHKIWH, TOILYCTUM, He MECAYHOTO WJIM MaKCH-
MaJIbHOTO CTOKA, & IPOU3BOHOM €r0 XapaKTepUCTHKH, MMEIIeH 6ojiee OHOPOTHYTO
IPOCTPAHCTBEHHYIO CTPYKTYpPY. K Urciy Takux XapakTepucTUK MOXKET GBITh OTHECEH,
HaIIpuMep, napamerp A (MaKCHMATbHBIH MO/YJIb 9JE€MEHTapHOTO CTOKAa), OCBOOOXK-
JIEHHBIA OT BAUSIHUS ILTOWAAN Bogocbopa U APYTrux HaKTOPOB MAKCHMATBHOTO CTOKA.

[TpocTpancTBeHHbIE KOPPEASAIHOHHBIE DYHKITUU CIOS CTOKA BECEHHETO MTOJI0BO-
JibsI H TOMOBOM cTOK B 6acceiite p. Cox CTaTUCTUUECKH OHOPOIHBI. MOXKET BO3HUK-
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A 18. OueHka 0IHOPOAHOCTH MPOCTPaHCTBEHHbIX KOPPEALMOHHBIX (DYHKLIV

HYTh BOIIPOC, KAKMM 06PA30M MPOCTPAHCTBEHHAsT KOPPeSINUOHHAsT GYHKIHSI TOI0-
BOTO CTOKA OKa3bIBAETCST OJTHOPOJIHOM, B TO BpeMsI Kak QYHKI[UH CPETHETO MECSTIHOTO
CTOKa, €T0 COCTaBISIIONME, HEOHOPO/HBIL. /les10 B TOM, 4TO FOZIOBOH CTOK B pPacCMaTpH-
BaeMoM bacceiiHe B OCHOBHOM OIPEJIE/ISIETCSI CTOKOM BECEHHETO TIOTIOBO/IbsSI, CTATH-
CTHYECKAst OTHOPOTHOCTD KOPPEJSIITUOHHBIX (DYHKIIUI KOTOPOTO He BBI3BIBAET COMHe-
Huit. Briag ipyrux Mecsines B popMUpOBaHHUe TOLOBOTO CTOKA 3HAYUTETHHO MEHbIITE
1 TI09TOMY HEOTHOPO/THOCTD MPOCTPAHCTBEHHBIX KOPPEISIIIUOHHBIX QYHKIAHN 32 9TH
MeCSIBl TTPAaKTHYECKH He CKa3bIBAeTCs Ha OIeHKe OHOPOJHOCTH KOPPESITHOHHBIX
(hYHKITHH TOOBOTO CTOKA.

[IpoaHaTu3upyeM pacioiosKeH e OCPeHEHHBIX TUHU T perpeccu =/(L) MeCSTdHBIX
pacxozioB Bojibl B Gacceiitie p. Cosx. Hanbosee BHICOKast POCTPAHCTBEHHAS KOPPEJISIIHS
HAGJTIOMAETCST [I/IST CJIOST CTOKA BECEHHETO TTOMOBOJIbSI, YTO CBUIAETENBCTBYET O HAHOOJIBINEH
CHHXPOHHOCTH PEYHOTO CTOKA 3 9TOT HEPHO/] B pacCMaTpUBaeMOM paiioHe.

[ToBpIIeHHAST TPOCTPaHCTBEHHAST KOPPEJISIIKASI PEUHOTO CTOKA 32 MapT, allpesb U
Mail 0GBSICHSIETCST TEM, UTO B HTH MECSIIIBI TIPOUCXOIUT BeceHHee nosioBoabe. [Ipimuem
JINHWW PErPecCHH 3a 9TH MECSIIbI TOCTIe0BATENbHO MOHIKAIOTCSI B COOTBETCTBUY C
YMEHbITEHWEM JIOJIN BECEHHETO MOJIOBOIbSI, TPUXOAIINNCS Ha 3TOT Mecsl. Kpome
TOTO, B Mae yxke IPOXO/IAT JMBHEBBIE IOK/IM, KOTOPble XapaKTepU3yIOTCsl HepaBHO-
MEDPHbIM pacIpe/ie/IeHHeM TI0 ITOMIa/in. B eTHe-0CeHHIO MexkeHb (MIOHb-OKTSIOPb)
IIPOCTPAHCTBEHHbIE KOPPEJSANUOHHbIEe (PyHKIMK TPYNIHUPYIOTCS B HHXKHEH yacTH
rpaduka. K 9Toii rpynmnupoBke IPUMBIKAIOT U KOPPEISIIUOHHBIE DYHKIIUN PEYHOTO
CTOKA 32 HOSIOPb U JIeKabph, KOTOPbIE XaPAKTEPU3YIOTCST HEYCTOHYHBHIMHU MOTOTHBIME
YCIIOBUSIMHY C OTTETENSIMH.

WckiioueHeM U3 9TOTO TIpaBUJIA SIBAsIETCS WIoNb. [IpocTpaHCcTBeHHAsT KOpperisi-
IIMOHHAs1 (QYHKIMS CTOKA 32 9TOT MeCsII| PacIloyiokeHa B BepxHei yacTu rpacduka. Be-
pOsITHEE BCETO, B HTOM MecsiIie MeHbIIIe BBINa/[aeT TUBHEBBIX 0XK/eH, 0XBaThIBAIOIIHUX
CPaBHUTENBHO HeGOJIbIINE IIOLIAH.

B nepuon ycToduMBON 3UMHEN MeXeHHU (siHBapb, heBpaiib) HAGIIOMAETCST IOBbI-
IeHHasT TPOCTPAHCTBEHHAsT KOPPEJISIIIUST PEYHOTO CTOKA, Tak KaK B 3TOT IEPHO/L, BCe
PeKH TAaHHOTO palloHa UMEIOT TPYHTOBOE TUTAaHWe, HHOT/[Aa HapyIllaeMoe OTTelesIMY,
OXBATHIBAIONTUME OOJIBIIINE TEPPUTOPHH.

A.19. OueHka cTaTUCTUYECKOM OAHOPOAHOCTU NPOCTPAHCTBEHHO-
BPEMEHHbIX KOppPensauUOHHbIX GYHKLMA OCA/KOB

Koppenstnuonnnlie pyHkIun ocagko (PucyHok A.37) pacCUUTBIBAJIUCH 3 TEILTBII
U XOJIOAHBIH [EPHUOJIbI, UTO CBSI3aHO C PA3NNYHBIM BKIA/IOM OCAIKOB B (hOpMUpOBaHIEe
peuHoro cToka. Kpome Toro, mpocTpaHCTBeHHasI CTPYKTYpa MOJIel OCaIKOB 3a TeTUTbIN
1 XOJIOMHBIN TIEPHO/IHI HECKOJIBKO Pa3INUaAETCs, UTO OISITh-TAK! CKa3bIBAETCS Ha IPO-
CTPAHCTBEHHOM KOPPENSIUOHHON (DYHKITNH TOMOBOTO cToKa., KoppessauonHble GyHK-
MK OCATKOB B OCHOBHOM XapaKTepusyloT Gacceiinbl pek Cox, Bepesunsl u eBobepe-
Kbst p. IIpumaru (cm. pucyHok A.31). B Tabauiie A.22 npuBe/ieHbI pe3yIbTaThl OIEHKH
OJIHOPOZTHOCTH 5TUX (DYHKIHUH, N3 KOTOPOU CJIEyeT, UTO 9TH (PYHKIUN OTHOPOZIHBIL.

Ocafiku 3a XOMOHbI# TEPHOJ, KOTOPhIe MPUHUMAIOT GoJIbIlee yuacTue B popMu-
POBaHUHM PEUHOTO CTOKA, UMEIOT GOJIBIIYIO MPOCTPAHCTBEHHYIO CBSI3AHHOCTH TI0 CPaB-
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Puc. A.37. TpOCTpaHCTBEHHLIE KOPPENsLUMOHHLIE dhYHKLMM 0CaOKOB
3arog (a), 3MMHWUIA nepuop, (6) U NeTHUIA nepuog (B)
YCnoBHble 0603Ha4YeHUs CM. PUCYHOK A .33

HEHHUIO ¢ OCAZIKaMU 3a TEITBIN Mepuo W 3a Tof. IloBrllieHHass IpoCTpaHCTBeHHAS
KOPPEJISIIIHS OCA/IKOB 32 XOJOMHBINA MEPUO IO CPABHEHUIO C OCAMKAMU 32 TEIIbIi
epHOJ OOBSICHSIETCS TEM, UTO JIETOM JUBHEBBIE OCA/IKH O0Jiee JIOKANbHEI, T. €, GoJiee
M3MEHUYHUBHI 110 TEPPUTOPUH, B TO BPEMSI KaK OCaJIKH 3a 3UMY OOBIYHO MMeEIOT Gosiee
OTHOPO/THY1O TIO MPOCTPAHCTBY CTPYKTYPY, UTO U CKA3bIBAETCS HA IPOCTPAHCTBEHHBIX
KOPPETATMHOHHBIX (GYHKIHSIX OCATTKOB 32 5TH TIEPUOTHI.

Takum 06pa3oM, cTaTHCTHYECKast IIPOCTPAHCTBEHHAS CTPYKTYpa KoslebaHuii ped-
HOTO CTOKa BO MHOTOM 00YCIOB/IEHA IIPOCTPAHCTBEHHON CTPYKTYPOH MoJIeil 0CaKOB.
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lounoxerne A. Tprmveps!

B nanpHelileM mnpeaycMaTpUBaeTCsl UCIIOJAb30BATH TOJTYUYeHHbBIE TIPOCTPAHCTBEH-
Hble KOppeJsiUOHHble (DYHKIMW 7SI TeJdell TPOCTPaHCTBEHHOH WHTePIOMSIuN
peuroro croka. [Ipu TOM BO3HMKAeT HEOOXOMMUMOCTH B OIEHKE CTATHCTHUYECKON
MPOCTPAHCTBEHHOU OJIHOPOIHOCTH KOJMEOAHHH PEYHOTO CTOKA, KOTOPask MOXKET OCy-
IECTBJISITHCS C UCHOTH30BAHNEM U3BECTHBIX KPUTEPHEB OJHOPOZHOCTH. [1pH oreHke
CTATHCTHYECKOM TTPOCTPAHCTBEHHON OIHOPOMHOCTH KoebaHUil PEYHOTO CTOKA BO3-
HHUKAIOT TPYAHOCTH, CBSI3AHHBIE C HEOOXOIMMOCTBIO YUeTa TPOCTPAHCTBEHHON KOppe-
JIATAOHHON CBA3U MEXKAY PSIIAMU PEYHOTO CTOKA.

IMnupuyeckue Koppesiuonnbie Gyukiun #(0) npu HyeBoMm paccrosaum [ = 0,
Kak TIpaBUJIO, MeHblIle TeopeTuueckoll (ucTrHHOM) [ Anekcees I'.A., 1971]. 3Hak paBeH-
CTBA UIMEET MECTO TOJIBKO MPH OTCYTCTBHH CIYYAWHBIX OMMMOOK HCXOMHBIX TAHHBIX.

B cBs131 ¢ TeM, UTO SKCTPANOMISIIKS HPOCTPAHCTBEHHON KOPPETSITMOHHON BYHK-
unu r=f(l) Do HyJeBOTO PacCTOSIHUS He Bcerna 06 beKTHBHA, TaK KaKk MMEHHO HHTEp-
BaJl MAIBIX PAcCTOSIHMH NMPaKTHUECKW He OCBellleH JaHHBIMH, Mepa NOTPeNTHOCTen
MCXOHBIX TaHHBIX MOAy4aeTcs WIH 3aBLIMIEHHON WIN 3aHMXKeHHOH [ Anekcees ['A.,
1981]. Ha caMoM fene, 3TH MOTPEITHOCTH HOCAT YCAOBHBIHM XapakTep. AHAIHU3 9THX
norpentHocteit 17s1 Teppuropun 6wiBiero CCCP nokasai, uro eamunna 7(0), kak
IPaBUIIO, YMeHbIIaeTcsI K 1ory. B To e BpeMst, KoabdUIIMEHTH BapHaIiy, Kak Ipa-
BWJIO, YBEJTMYUBAIOTCSI C CeBepa Ha I0T. B CBsI3W ¢ 9TUM MOXHO IPUHTH K BBIBOZLY, UTO
1 TIOTPEITHOCTH /IO/IKHBI TakKe YBeJINUNBAThCS C CEBepa Ha 10T, UTO He MMeeT JIoTHYe-
ckoro o6ocHoBaHust, TOUHOCTD HCXOIHBIX TAHHBIX OMPEENSIETCs] KAYECTBOM THIPO-
MeTpHYECKHX paboT, a He eCTeCTBEHHON M3MEHYHBOCTBIO MHOTOJIETHUX KoJeGaHuii
croka, [ToaTOMY 5TH OIEHKH MOTYT OBITh MCIOJb30BaHbl B MPAKTHYECKHX PACUETAX
JIWIITH B CAMOM TIEPBOM IPHOIMKEH N,

A. 20. BeigeneHue ogHOPOAHBIX paliOHOB HA NpUMepe aHanu3a
pacnpepenieHus BbICOT CHEXHOro NoKpoBa

B kauecTBe MCXOMHBIX AAHHBIX HCIOJb30BAHBI MATeEpPUATBl JaHAMIADTHBIX
CHETOMEPHBIX CheMOK, mpoBeieHHbIX ITU B 1965—1966 1. Ha 450 xBagpaTax c
obutedt mwromanpio 450 000 kM2, B Kax0M KBajgpare NPOKAa[bBaI0Ch IBA Map -
pyTa: OIMH ATUHON 2 KM B ToJe, BTopol aiaunoil 0,5 kM B jecy. Bricota u miot-
HOCTB CHESKHOTO MOKPOBA OTPE/IEISIIACh COOTBeTcTBeHHO Uepes 20 n 200 M B moste
n yepe3 10 u 50 M B zecy.

[Toste BBICOT CHEXKHOTO HOKPOBA CUMTAEM OTHOPOIHBIM, €C/IH JI00asi CTAaTHCTHYe-
CcKasi BRIGOpKA B MpefieiaX 9TOTo MoJIsl IPUHAIIEKHUT K OHON U TOM e TeHepaTbHOIl
COBOKYTTHOCTH.

[Ipu amanw3e MaTepwaIoB YCTAHOBIEHO, UTO paclpefiesiecHHe CTATHCTUUYECKHX
COBOKYITHOCTEH BBICOT CHEKHOTO TTOKPOBA TPUOJUZUTENHHO MOTUHHSIETCS HOPMATh-
HOMY 3aKOHY. JTO aeT OCHOBaHME HCIOJAb30BaTh kpuTepuil (Duiiepa s ONEHKH
OIHOPOJTHOCTH AUCTIEPCHH, U B caydae UX omHOpoaHocTH kputepuil CThiofeHTa /1151
OTIEHKH OTHOPOAHOCTH CPEIHUX 3HaueHuit. Ocobo clenyeT OTMETHTH OTCYTCTBHE KOP-
PEJISIIHOHHOM CBSI3M MEXK/TY BRICOTAMY CHEXKHOTO TOKPOBA BHYTPH KaXKIOTO Psiia M Ha
Pa3IMUHBIX MapiipyTax. OTMeueHHOe CBOWCTBO pacCMaTPHBAEMBIX PSIOB TIO3BOJISIET
MCTOIh30BATh KPUTEPHIT OMHOPOLHOCTH 63 yueTa sTHX cBsizeil, OTCYTCTBIE BHYTPH-
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A. 20. BeiziesieHe 0IHOPOAHbIX PariOHOB Ha NPYMEpe aHa/imsa pacrnpenesieHyis Be/COT. ..

PAJTHOI CBSI3aHHOCTH 06ECTIeUNBACTCSI HABHAYCHHEM COOTBETCTBYIOMIETO PACCTOSTHHS
MeXy TOUKAaMM U3MEPEHHsT BRICOT CHESKHOTO TTOKPOBa. JJIsT KaXkI0TO CHETOMEPHOTO
MapIIpyTa BRIYMCISUIMCH CPeIHAEe 3HAYEHWST U IUCIEPCHH BBICOT CHEXKHOTO TIOKPOBA
OTAENLHO JIJISI OJISL U Jieca, IOCcTe Yero MpoBepsiiach THIIOTe3a OMHOPOIHOCTH TUC-
Iepcuil U B cayyae ee IMOATBepXKAEHUS OIeHUBANTAChH OHOPOMHOCTh CPETHUX BHICOT
CHEKHOTO IIOKpOBA.

TexHrKa BbIIe/IeHUST OJHOPO/IHBIX IJIOIIA/Ieil BBICOT CHEXKHOTO HOKPOBA IO TAC-
nepcusiMm (kputepuii Duiliepa) W MO cpefHAM BhicoTaM (kputepuii CTBIOJEHTA)
CBOIMIACH K CAeyiolieMy. Berbupaics kakoit — THO0 CHETOMEPHEIH MapHIPyT B Ka-
YecTBe UCXOMHOTO (TIepBOro). ITOT MAPIIPYT OTIEHWBANCS HA OMHOPOTHOCTH TIO THC-
IepCusIM BHICOT CHeTa C MapIIpyTOM CMeXKHBIX KBAfIpaTOB, KOTOPHIE B CBOIO OUYEPETH
TaKKe OI[EHUBAIKCH Ha OJIHOPOAHOCTh MeXIy coboi. B ciydyae ogHOPOIHOCTH AHC-
[epCUH BEICOT CHEXKHOTO TOKPOBA B CMEXKHBIX KBA/[PATAX TIEPEXOUIM K OlleHKe OJIHO-
POAHOCTH CAEeAYIOUIMX PSIIOM PACIIONOKEHHBIX KBaJ[paToB U T. A. [0 TeX IOp, IIOKa
He OKa3bIBANOCh, YTO BCe CHETOMEPHBIE MAPIIPYTH, BEI/IEJIEHHBIE B eAUHYIO TIOTTA/Th,
OTHOPOJTHEL, 4 32 ee TpeesaMi — HEeOTHOPOHH, XOTS OBl IO OTHOIIEHHIO K OTHOMY
W3 MapIIpPyTOB 5TOH OHOPOMHON TAONA/IA. AHATOTHYHEIM 00pa3oM IPOU3BOMIACH
OTleHKa OTHOPOAHOCTH BBICOT CHEXKHOTO TTOKPOBA BHYTPH BBIIETIEHHON TJIONTAIH, O~
HOPOIHOM 110 IUCTIEPCHSIM.,

[TosyueHHbIE BETUUMHBI IIJIOMIA/IEH CHEKHOTO TIOKPOBA, OMHOPOIHBIX TI0 JUCIIED-
CHSIM W CPEIHUM, (PUKCUPOBATHCH, U [lajlee OCYIECTBIISICS TIepexol K CIeAyoleMy
MapIIpyTy, /11 KOTOPOTO IOBTOPSLIUCH BCe pacyeThl. B COOTBETCTBUU C MPUHATOU
CXeMOH pasMellleHUsI MapUIPYTOB KasK/bli MApLIPYT SIBJISICS IIPeACTABUTENBHON BhI-
6opkoit a1 wioimagn 1000 Km2

Ecnu nath 61u3/1ekKalMx CHETOMEPHBIX MapIIPYTOB 110 AUCIEPCHAM OKa3aIUCh
OHOPOAHBIMH, TO 9TO TPUHUMANOCH 33 OTHOPOAHOCTD BHICOT CHEXKHOTO MOKPOBA IO
aucnepcram Ha miommaau 5000 kM2, AHaTOTHYHBIM 06pa3oM MOCTYIATH ¥ IIPH OTpe-
JieJIeHUH OTHOPOTHOCTH CPEMHUX.

Ha ocHOBaHMY TTOJIYYEHHBIX TAKHM 06Pa30M TaHHBIX CTPOUINCH KPUBbIE 0becte-
YEHHOCTH OJIHOPOJHBIX MJIOMIAJIel BBICOT CHEKHOIO IIOKPOBA OTIENBHO II0 JUCIIep-
CHUSIM U CPEIHAM. BeJIMurHbl OTHOPOAHBIX IIOIIA/el BEICOT CHEXKHOTO HOKPOBA pa3-
JIHYHO 06ecTIedeHHOCTH IPH PA3HBIX 3HAYECHHSX YPOBHS 3HAUNMOCTH TTPEICTABIEHBI
B Tabnmmax A.23 u A.24.

Tabnuuya A.23. Hanbonblune oaHOpoAHbIE NAoWaamM pacnpeieneHnst CpeaHnX BbICOT
CHEXHOro MOKpPoBa, ThIC. KM2

=) Ioxne Jlec

S q-1% q=5% q=1% q=5%

2% w23 28| 28|58 558|528 s5¢8|5¢
3 | 725|925 725|925 | 785|988 | 25|28
o ) ) = = = =} =} S
o) = = = = = = = =
50 | 14 1,9 1,4 1,7 1,6 2,0 1,5 1,7
60 | 1.1 1,5 1,1 1,3 1,3 1,6 1.1 1,5
67 | 10 1,2 1,0 1,2 1,1 1,4 1.0 1,3
75| 1,0 1,1 0,98 1.0 1,0 1,1 0,99 11
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Tab/mya A.24. Hanbonblime ogHopoaHble Naowaam pacnpeaeneHns BbicoT
CHEXHOI0 MOoKPOBa, ThIC. KM?2

Kputepuii Yposenb ObecneuenHocts %
OnHopoHOCTH Jlanmmadr 3HAYUMOCTH | 5 | 30 | 50 | 67 | 75 | 90 | 95
Cuerocbremka 19-21 mexabpa 1965 1.

t [Mome 1 48 | 21| 1,41 14,1109]05] 03
5 38120 14 1] 1008 05] 03

Jlec 1 56 12215 (|1,15] 1,0 | 0,6 | 0,4

5 46| 21|15 [1,10] 0,9 |0,55|0,35

F [Tome 2 100 3,0 | 20 | 1,7 | 1,6 | 0,6 | 0,4
10 78 |28 18|13 ] 10 ] 05 03

Jlec 2 31,01 50 | 25 | 1,5 | 1,0 | 0,6 | 0,5

10 1301 40 (21 | 15|10 | 0,6 | 0,5

CHerocbheMKa 4—6 deBpaia aekabpsa 1966 r.

t [Tose 1 74 13112014 (11]06] 04
5 59 |1 27 (175113 |10 05| 03

Jlec 1 61128 2015130705

5 56 | 2618|1311 ] 06| 04

F [omne 2 100 40 | 25 [ 1,8 [ 1,6 | 1,0 | 0,7
10 70127120 (14120703

Jlec 2 200174 135121 17]10]05

10 11,0 44 | 25 | 1,7 | 1,4 | 0,7 | 0,5

CuerocpeMka 4—6 mapra 1966 1.

t [Mose 1 57| 24 |16 | 1,1]109 ] 04|03
5 44 12014101081 04|02

Jlec 1 68 | 28 20 ] 1412107103

5 54 23 1,7 1143]10] 06 03

F [one 2 168 60 | 32 [ 22 (20| 12| 07
10 11,01 312017130805

Jlec 2 2851120 60 | 35 | 26 | 1,5 | 0,8

10 180 50 [ 27 [ 18 | 15| 08| 0,5

[TpumeuaHuie: ¢ — KpUTEPUI OTHOPOTHOCTHU CPeTHUX 3HaueHul, o CTblofieHTy; F — KpuTepuii
OJTHOPOHOCTHU CPEJHUX KBAPATHUECKUX OTKIOHeHUH, 10 Duinepy.

W3 apanmsa tabaun A.23 u A.24 cieyer, 4TO BEJIMUUHBI OHOPOAHBIX ILTOINALE
1o aucnepcusM (kputepuii F), Kak NpaBuiio, 3HAYUTETbHO GOJIBIIIE, YeM MO CPETHUM
3HAYEHUSAM (KPUTEPHH t); 9TO CAYKHT JOMOTHUTEABHBIM TOATBEPKIEHUEM TIPABO-
MEPHOCTH UCIOIb30BaHust KpuTepusi CTHIOMEHTA, TaK KaK OTHOPOIHOCTD AUCIIEPCHI
obecneurBaercs Ha GoJIbIIEel IIOLA/IH,
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A. 20. BriieneHne ofIHOpOHBIX PAiOHOB Ha NpUMepe aHa/insa pacrpeaesieHns BuiCoT.,.

Bonee Toro, BeIIeIeHIE OTHOPOTHBIX ILTOIIAIEH 1O TUCTIEPCHUSIM OCYIECTBIISLIOCH
npu 2 1 10%-HbIX YPOBHAX 3HAYUMOCTH, & TIO CPETHAM 3HAYEHUSIM — pH 1 U 5%-HBIX,
YTO HAKJTA/bIBAIO OoJiee KecTKUe TPeOOBAHHS HA OTHOPOHOCTD TUCTIEPCHH.

Kak u ciepoBano oxumarth, BeIUUMHBI OJHOPOAHBIX ILIomIaneil mpu 1%-Hom
YPOBHE 3HAUMMOCTH [IJIs1 CPE/THUX BBICOT M TIPH 2%-HOM /IJIsT IUCTIEPCUI OKA3AIUCh
GOTBITIE AaHATOTHYHBIX TToMaell pu 5 1 10%-HBIX YPOBHSIX 3HAYHMOCTH. ITO pac-
XOXK/IEHNe, KaK MPABHJIO, YMEHBIIAETCS B 30HE OOMBIINAX 06eCeUeHHOCTEH W MAJTBIX
OTHOPOMHBIX TLIOITA/IEN.

OtnpesiesieHHbINl MHTEPEC MPE/CTABASIET CONOCTABIEHNE BEJUYMH OHOPOIHBIX
TToNaIell CpeTHAX BHICOT CHEXKHOTO IIOKPOBa B 1oJie U Jiecy. OKa3aloch, UTO OHO-
POJIHBIE TIONIA/TH CPETHUX BHICOT CHEXXHOTO MOKPOBA B Jiecy 60JIbIIle, YeM B HOJIE, ITH
PaCXOXKIIeHHsT 0OBITHO YMEHBINAIOTCS C YBEJTUUEHUEM 00€eCTIEYeHHOCTH.

OTMeueHHbIe pa3iuyusa B BeIMYKMHAX OJHOPOMHBIX ILJIOIIAZeH CPETHWX BBICOT
CHEXKHOTO MOKPOBa 00BSICHSIIOTCST GOTBIAM TIepelyBaHUEM CHera B IOJie TI0 CpaB-
HEHUIO C JIECOM. DTOH JKe TTPHIMHON 0OBSICHSIIOTCST OOJBIIHE 3HAYEHHUST OTHOPOIHBIX
IO e IO IMCIIEPCUSIM [I715 Jieca IO CPAaBHEHHIO C TIOJIEM.

[Tpu coBMecTHOM aHanu3e BEJUYUH OTHOPOMHBIX IJIOMIa/lell B 3aBUCHMOCTH OT
YPOBHS 3HAUMMOCTH, JaHamadTa (Ioje Win jec), JaThl CHETOCHEMKH, BHIOPAHHOTO
KPUTEPHsI OIHOPOAHOCTH (¢ win F) U, Ha KOHell, BeIUYHHBI 00eCTIeYeHHOCTH OKa3a-
JIOCh, UTO BCE BTH OOCTOSTENbCTBA TaK WK HHAYEe BAUSIOT HA OKOHYATENbHYIO BE/IHU-
YUHY OTHOPOHON TJIOTITA/IH.

B kauecTBe nepBoro mpuOIMKEHUs] COBMECTHOE BJAUSIHIE OTMEUEHHBIX (haKTOPOB
Ha BeJTHYHUHY OJTHOPOJIHOM ILTONIAIM XapakTepusyeT Tabauina A.23.

Brinenenre HaROGOIBIMHX OHOPOAHBIX TIOMIA/IEH B PaCIPEIeTeHUN BHICOT CHEX-
HOTO TIOKPOBA /I7IsI TEPBOH M BTOPOI MOJOBWHBI 3UMBI, XOTSI ¥ TIOJTYYEHO 110 OTPaHHU-
YeHHBIM JIAHHBIM M3MepeHuil (MCIIOMbh30BaHbl JaHHbIE CHETOCHKEMOK 33 TPH MHS), B
0b1I1eM, COOTBETCTBYET TOMY, UTO 110 Mepe HAKOIJIEHHs CHEXKHOTO MOKPOBA IIPOMC-
XO/IUT €TO BHIPABHUBAHWE, UTO YBEIUIMBAET MPOCTPAHCTBEHHYIO OTHOPOIHOCTD pac-
IpefieJieHUs] CPETHHUX BBICOT CHESKHOTO MOKPOBA.

PaccMoTpenHast orieHKa 0IHOPOTHOCTH BBICOT CHEXKHOTO TIOKpOBa 6oJtee moapos-
HO, 4YeM 3TO IPeZACTABJISIIOCH PaHee, U, UTO CaMOe TJIABHOE, C UCTIOTh30BAHMEM KOHYe-
CTBEHHBIX KPUTEPUEB MMO3BOJIMIA ONEHUTh TPOCTPAHCTBEHHYIO CTPYKTYPY CHEXXHOTO
nokpoBa. HekoTopbie kKauecTBeHHbBIE COOOPAXKEHHS 0 XapaKTepe MPOCTPAaHCTBEHHBIX
MU3MeHeHU CHESKHOTO MOKPOBA MOMYUNIN KOJTHUECTBEHHYIO OIEHKY.

WUrak, noHATHE OXHOPOIHOTO MOJSA THUAPOJOTHYECKOTO dHIEMeHTa paciiupsieT
Halll¥ TIpe/ICTaBJeHUs O IPOCTPAHCTBEHHOM pacIpesie/ieHUH deMeHTa U /lefaeT Bo3-
MOXKHBIM IIepeXo/] OT OTAENbHBIX O TEPPUTOPUHU TOUEK U3MEPEHUST TOTO WU WHOTO
9JIEMEHTA PEXKIMA PEK K MX PACTIPEIEIEHUIO B TI060H TOUKE OJTHOPOIHOTO MOJIS HTOTO
DJIEMEHTA.

O1eHKY OTHOPOIHOCTH HOJISI THAPOJOTHYECKOTO DJIEMEHTA T[EeeCO0OpasHo oCy-
IECTBAATh OPU TMIPOJOTHUECKUX pacueTax, CBSI3aHHBIX C MIPOCTPAHCTBEHHON WH-
TeproJisiiiell TUIPONIOTHUECKOTO DIeMeHTa, TIPU OCYUTECTBAEHUH PAIllMOHATH3AIIH
TUIPOJIOTUYECKOH CeTH, TIPH pellleHHH BOTPOCOB TOUHOCTH THAPOJIOTHUECKHUX U3Me-
peHUil 1 HaGJIIOIeH i,

B 3aksoueHne OTMETHM, YTO METO/IMKA OIIEHKU OIHOPOIHOCTH IAHHBIX TIPU Ha-
JIMYUU KOPPEIAUOHHON CBA3U MEX/IY PsIIaMU THAPOJOTHUECKUX M3MepPEHUI B Ha-
crosiiiiee BpeMsi He paszpaboTaHa, uTo I0JKHO SIBUTHCS TTPEAMETOM MCCIEIOBAHUHN, TaK
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Kak GOJIBIMMHCTBO MH/[POJIOTHYECKUX M3MEPEHHH, BHIIOIHEHHBIX B PA3IMIHbIX ITyH-
KTax HabJI0/IeHN#l, KOPPENSIIMOHHO CBSI3aHbl. YUeT ke BHYTPUPSAHON KOPPeIsIHa-
OHHOI CBSI3M B psiflaX THPOJOTUUECKAX HAOGMIONEHNH IPU OLEHKE MX OJHOPOAHOCTH
MOZKET OCYIIECTBIIATHCA B HACTOSIIIEE BPEMSI TYTEM TIepexo/ia K 06beMy HE3aBUCHMOI
nndopmanuu [ Poxkzrecrsencknit A.B., 1977]. Kpome Toro, HeKoTopble BOIPOCH MPO-
CTPAHCTBEHHOH CBSI3aHHOCTH IIDH OIEHKE OJHOPOAHOCTH BBHIOOPOUHBIX CPEIHUX W
avcnepcuii paccMOTpeHH! B psfie cTaredl [ PoxaectBeHcknitA.B., Caxapirok A.B., 1981;
Caxapiok, 1983], a Taxcke B panee usfanubx [ Pekomennanusx, 1987] u B HacTostiux
MeTomuecknx peKOMeHAAUX.
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Tabmmua b.1. O606UeHHble — 0%-Hble KPUTUHECKNE 3HAYeHNs cTaTucTrkm fukcona (D1, )

o/

o, /o

n1)

O6beM BEIGOPKH (1)

o,%

(1)

O6beM BHIGOPKH (1)

6 [ 10 [ 20 30 50 [ 70 [ 100 6 | 10 [ 20 [ 30 50 [ 70 | 100
Cs=0 Cs=1.5

0 0.70 [ 053 [ 039 [ 034 | 0.31 | 0.28 [ 0.25 0 0.84 [ 071 | 062 [ 057 [ 054 [ 051 | 0.47

1 05 | 070 [ 052 | 038 [ 032 [ 028 [ 026] 023 ] 1 05 [ 082 | 069 [ 058 | 053 [ 05 | 048 | 0.45

09 | 066 | 047 | 032 [ 027 | 022 [ 0.2 | 0.17 09 [ 075 | 062 [ 046 | 041 | 037 | 035 | 0.31

0 056 | 041 [ 03 [ 026 [ 022 ] 02 [ 018 0 073 | 06 | 051 [ 046 | 042 [ 04 | 037

5 05 [ 056 [ 04 [ 029025021019 [017 ] 5 05 | 072 | 058 | 049 [ 0.44 [ 039 | 0.38 | 0.34

09 [ 054 [ 038024 [ 02 [ 016 [ 0.14 | 0.12 09 [ 062 | 049 [ 037 | 032 [ 028 | 026 | 0.24

0 0.48 | 035 [ 025 | 0.22 [ 0.19 | 0.17 | 0.15 0 0.67 | 054 | 045 | 04 | 036 | 034 | 0.31

10 | 05 [ 048 [ 034 [ 024 [ 021 [ 018 | 016 [ 014 | 10 | 05 | 0.64 | 051 | 042 [ 038 | 033 | 0.32 | 0.29

09 [ 046 [ 032 [ 019 [ 016 [ 013 ] 012 | 01 09 [ 053] 042 [ 031 [ 027 [ 023 ] 022 ] 018
Cs=0.5 Cs=2.0

0 0.74 | 058 [ 0.48 | 0.43 [ 0.39 | 0.37 [ 0.33 0 0.88 [ 077 | 0.68 [ 0.64 | 0.61 | 058 | 0.53

1 05 [ 074 [ 057 [ 044 [ 039 | 036 | 034 | 031 | 1 05 | 088 | 076 | 0.65 | 0.61 | 057 | 054 | 05

09 [ 068 [ 054 | 036 [ 03 [ 026 [ 024 | 0.21 09 [ 079 [ 061 [ 052 | 046 [ 041 | 039 [ 0.36

0 0.63 | 048 [ 038 | 0.33 [ 0.29 | 0.26 | 0.25 0 0.79 | 067 | 058 [ 052 | 048 [ 045 | 0.42

5 05 | 062 [ 047 | 036 [ 031 | 027 [ 0.26 | 023 | 5 05 | 077 | 065 | 055 | 0.49 | 0.44 | 042 | 0.39

09 [ 056 [ 041 [ 028 024 | 019 [ 0.18 [ 0.16 09 | 067 | 056 | 041 [ 036 | 032 | 03 | 0.27

0 055 | 042 [ 032 | 028 [ 0.24 | 0.23 [ 0.21 0 072 | 06 | 051 [ 046 | 041 [ 039 | 0.36

10 | 05 [ 054 [ 039 ] 03 [ 026 [022]021[019] 10 [ 05 | 069 | 057 | 049 [ 044 | 038 | 0.36 | 0.33

09 | 048 [ 035 | 022 [ 019 | 0.16 [ 0.15 | 0.13 09 [ 057 | 046 | 034 | 03 [ 026 | 025 [ 0.23
Cs=1.0 Cs=3.0

0 0.79 ] 065 [ 055 | 05 [ 0.47 | 0.45 [ 0.41 0 096 [ 087 ] 078 [ 074 | 0.7 [ 0.67 | 0.62

1 05 | 078 [ 063 | 052 [ 047 | 043 [ 041 | 038 | 1 05 [ 096 | 086 [ 076 | 0.71 | 0.67 | 0.63 | 0.58

09 [ 073 1058042 [ 036032 03 | 027 09 [ 091 | 083 [ 069 | 061 [ 055 | 053 [ 0.49

0 0.68 | 055 [ 045 | 04 [ 0.36 | 034 | 0.31 0 0.88 | 079 | 0.69 [ 0.63 | 058 | 055 | 05

5 05 | 067 [ 053 | 043 [ 038 [ 033 [ 031 | 028 | 5 05 [ 088 | 078 [ 067 | 0.61 | 055 | 052 | 0.47

09 [ 059 [ 045 | 031 [ 037 [ 023 [ 022 | 0.19 09 [ 079 [ 069 [ 054 | 048 [ 042 | 039 [ 0.36

0 0.6 | 048 [ 039 | 034 | 03 [ 028 [ 0.26 0 083 | 072 1 062 [ 056 | 05 [ 047 | 0.44

10 | 05 [ 059 [ 045 [ 036 [ 031 [ 027 [ 026 024 | 10 [ 05 [ 081 | 07 [ 06 | 054 | 048 | 045 [ 0.42

09 | 051 [038] 026 ]023] 019018 ] 0.16 09 [ 069 | 059 [ 046 | 04 [ 035 033 [ 03

[Ipumeuanue. r (1) — Koa(duireHT aBToKOppesiiini Bo Beex Tabimiax Ipuiokenus b

gondaLnd XmLonLelo [anmuge | g emHaxoumd )
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Tabnunua b.2. 0.%-Hble KpUTUYECKUE 3Ha4eHnsa cTatucTuku [iukcora (D1,)

O6bem BHIGOPKH (1)

o, 1 o, { O6beM BEIOOPKY (1)
%’()6|10|20|30|50|70|100%’() 6 | 10 | 20 [ 30 [ 50 [ 70 [ 100
Cs=0 Cs=1.5

0 [ 07 [053]039]034]0287] 024 021 0 [051 ] 03 [014 [ 01 | 0.06 | 004 [ 0.03
1 [ 05 [069 051 [038]029]026]022[019] 1 [ 05 | 057 | 032 | 017 | 041 | 0.07 | 005 | 0.04
09 [ 069 [ 049 | 035 025 02 [ 0.19 | 0.17 09 [ 063 | 039 | 022 [ 0.14 | 009 | 006 | 0.05
0 [ 05604t | 03 | 026|021 | 019 | 0.16 0 03] 02 [ 01 | 007 | 004 [ 003 | 002
5 [ 05 056 04 |029[025] 02 [017 [ 045 | 5 | 05 | 041 | 022 | 041 | 0.07 | 0.04 | 0.03 | 0.02
09 [ 056 | 036 | 024 | 019 | 045 | 043 | 0.12 09 [ 048 | 027 | 014 | 01 | 0.06 | 004 | 0.03
0 [ 048 1035|025 | 021 | 017 | 045 | 0.13 0 | 031 017 [ 008 [ 0.05 [ 0.03 [0.025] 0.02
10 [ 05 048 [ 034 [ 024 | 018 [ 016 | 014 | 042 | 10 | 05 | 034 | 018 | 0.09 | 0.06 | 0.04 | 0.025 | 0.02
09 [ 047 | 03 | 02 [ 045 | 012 | 0.11 | 0.09 09 | 039 | 022 | 041 | 007 | 0045 | 003 | 0.02
Cs=05 Cs=20
0 1065045031 025019 [ 0.16 | 0.14 0 1045 [ 022 1009 [ 0.05 [0.025]0015] 0.01
t [ 05 [065[045 031025019 [016] 014 | 1 [ 05 | 052 | 025 | 041 | 0.06 | 0.03 | 0.02 | 0.01
09 065 ] 045|029 [ 022 | 016 | 0.5 | 0.13 09 | 06 | 035 | 0148 | 011 | 006 | 004 | 0.03
0| 051 | 034022018014 | 012 | 0.1 0 | 031 | 014 [ 006 | 003 [ 0.015 | 0.01 | 0.007
5 [ 05 ]051]034]022][048[014 012 ] 01 | 5 [ 05 | 036 | 017 | 008 | 0.04 | 002 | 001 | 0.007
09 [ 051033021 [016 | 012 | 01 | 0.09 09 | 045 | 024 | 041 | 0.07 | 004 | 002 [0.015
0 044 | 029 | 018 | 014 | 011 | 0.4 | 0.09 0 024|011 | 004 | 002 | 001 [ 0008 0.005
10 [ 05 [044 [ 029 [ 018 [ 044 [ 041 | 04 [ 009 | 10 | 05 | 029 | 043 | 005 | 0.03 | 0.01 | 0.008 | 0.005
09 [ 044 [ 0281017 [ 012 [ 01 | 0.08 | 0.07 09 036 | 019 | 009 [ 005 | 003 | 002 | 0.01
Cs=1.0 Cs=3.0
0 [058 038022017 [ 012 [ 0.09 | 0.08 0 1032011 [ 002 [0.008]0.002]0001] 0
1t [ 05 [062 1038022017 | 012 [009 [008| 1 | 05 | 043 | 015 | 004 | 0.01 | 0.004 | 0.002 | 0.001
09 | 066 | 043 | 0.26 | 018 | 0.12 | 0.09 | 0.08 09 | 056 | 029 | 012 | 0.07 | 0.03 | 0.015 | 0.007
0 044 | 027 [ 016 | 012 | 008 | 0.07 | 0.06 0 | 02 1006 [0009]0003]0001] 0 0
5 [ 05 [ 046027 | 016 [ 012 [ 008 | 007 | 006 | 5 [ 05 | 027 [ 0.09 | 002 | 0.006 ] 0.002 | 0.001 | 0
09 [ 052 [ 03 017 [ 0143 | 009 | 0.07 | 0.06 09 1039 [ 018 | 007 | 003 | 001 | 0.005 | 0.002
0 037 | 023 | 012 | 009 [ 007 [ 0.06 | 0.05 0 | 014 | 004 [0.006]0.002 0001 © 0
10 [ 05 [ 039 [ 024 [ 013 | 0.09 | 007 [ 0.06 [ 005 | 10 | 05 | 018 | 0.06 | 0.01 [0.003| 0001 ] 0 0
09 [042 025014 [ 01 | 007 | 0.06 | 0.05 09 | 03 | 013 | 005 | 0.02 [ 0.006 | 0.003 | 0.001

genda.na XLonLeLD [ITIMLQR | g evHaxXoLmd] |
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Tabmmua b.3. a%-Hble KpUTUYECKMEe 3Ha4YEHNs CTaTUCTMKKM [lukcoHa (D2, )

O6beM BHIGOPKH (1)

O6beM BHIOOPKH (1)

% 1 D) T T 0 [ 50 [ 50 [ 70 100 | %P ™ 6 T 10 [ 20 [ 50 | 50 | 70 | 100
Cs=0 Cs=1.5

0 [ 081 ] 06 [ 043 1037 033 ] 03 | 076 0 1089 ] 075 ] 065 ] 058 ] 055 ] 052 | 048

1 [05 [ 0811 06 | 04 [035] 03 1027 [024] 1 [ 05 | 089 [ 073 | 061 | 057 | 051 | 048 | 0.45

09 1 081 | 056 | 034 ] 028 | 022 | 021 | 0.18 09 | 085 | 064 | 049 | 0.44 | 039 | 036 | 0.32

0 | 069 | 048 | 033 | 028 | 0.24 | 0.22 | 0.19 0 | 081 | 065 | 053 | 047 | 043 | 04 | 037

5 [05 1069 ] 047 | 032 1 027 | 023 | 021 {048 5 [ 05 | 079 | 0.62 | 051 | 0.45 | 039 | 037 | 034

09 1 0.68 | 044 | 027 | 021 | 016 | 015 | 0.12 09 1 072 [ 053 | 037 | 032 | 028 | 026 | 0.24

0 | 061 [ 041 [ 028 024 02 [ 049 | 016 0 1 074 [ 057 [ 046 | 041 | 037 | 035 | 0.32

10 [05 1061 | 04 [ 027 [ 023 048 [ 047 [ 045 ] 10 [ 05 [ 071 | 055 | 044 | 039 | 034 | 032 | 0.29

09 [ 057 | 037 1 022 | 047 [ 043 | 042 | 01 09 | 0.64 [ 046 | 031 [ 027 | 022 | 021 | 0.19
Cs=0.5 Cs=2.0

0 [ 084 ] 064 [ 052 [ 045 [ 041 [ 038 ] 034 0 ] 001 [ 079 ] 07 ] 064 ] 061 ] 058 [ 053

1 [05 1083 1 062 | 048 | 042 [ 037 1 034 ] 031 ] 1 [ 05 1091 [ 078 | 067 | 0.61 | 056 | 054 | 05

09 1 082 | 059 | 038 | 032 | 027 | 025 | 0.22 09 | 088 | 0.68 | 053 | 048 | 042 | 04 | 037

0 1075 | 057 | 041 | 035 | 031 | 0.29 | 0.2 0 | 086 | 07 | 058 ] 052 | 048 | 046 | 0.42

5 [05 1073 | 056 038 | 033 1029 1027 1025 | 5 [ 05 083 | 068 ] 0561 05 | 045 | 043 | 0.39

09 1069 | 047 | 03 [ 025 [ 02 | 018 [ 0.16 09 | 075 [ 059 | 042 | 037 | 032 | 031 | 0.28

0 | 066 | 047 [ 035 | 03 | 026 [ 024 | 022 0 1077 [ 062 [ 052 | 046 | 041 | 039 | 0.36

10 [05 | 064 | 045 [ 033 [ 028 | 023 [ 022 [ 02 | 10 [ 05 [ 076 | 06 | 05 | 0.44 | 039 | 037 | 0.33

09 1059 | 04 024 02 [ 047 | 015 | 0.13 09 | 0.67 [ 049 | 036 | 031 | 027 | 026 | 0.23
Cs—1.0 Cs-3.0

0 087 ] 069 ] 059 | 052 [ 049 | 0.46 | 042 0 1097 [ 088 ] 08 | 075 ] 071 ] 068 | 0.63

1 [05 1087 | 069 | 054 | 049 | 044 | 042 | 039 ] 1 | 05 | 097 | 0.88 | 0.76 | 0.72 | 0.66 | 064 | 06

09 | 084 | 0.61 | 044 | 038 | 034 | 032 | 0.98 09 | 094 | 084 | 069 | 0.63 | 056 | 053 | 0.49

0 1077 1 059 | 047 | 041 | 037 | 0.35 | 032 0 1091 1 079 [ 069 | 062 | 058 | 055 | 05

5 [05 1076 [ 057 | 044 1 039 [ 034 [ 032 1029 ] 5 [ 05 1091 | 078 | 067 | 06 | 055 | 052 | 0.47

09 | 07 [ 05 | 0331028 024 [ 022 02 09 | 086 | 07 | 054 | 048 | 042 | 039 | 0.36

0 [ 07 [052 ] 04 [ 036032 03 027 0 108 [ 072 [ 062 [ 056 05 | 047 | 0.44

10 [ 05 [ 067 [ 049 | 038 | 033 [ 029 | 027 | 024 ] 10 [ 05 | 084 | 071 | 06 | 0.54 | 047 | 045 | 0.42

09 [ 061 1042 1027 10231 02 [ 019 | 0.16 09 | 076 | 06 | 046 | 04 | 036 033 | 03

gondaLmadX MMLONLELD 1[9IMLQ. g emHaxXoLmdl ]
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Tabnunua b.4. 0%-Hble KpUTUYECKME 3Ha4eHns cTaTUCTUKKN [inkcona (D2,)

O6beM BHIGODKH (1)

O6beM BHIOGOPKH (1)

@ % | ) ¢ [ 10 [ 20 [ 30 [ 50 | 70 | 100 o % | (1) [ 10 [ 20 | 30 | 50 | 70 | 100
Cs=0 Cs—15

0 [ 081 [ 06 ] 043 ] 037 1029 ] 025 022 0 10731039 02 ] 012 ] 007 ] 005 ] 004

1 [ 05 [ 081 ] 06 | 041 [ 035|028 [ 034021 ] 1 | 05 | 076 | 042 | 0.21 | 013 | 0.08 | 0.06 | 0.04

09 | 084 | 057 [ 036 | 028 | 022 | 02 | 018 09 | 08 | 047 | 025 | 016 | 01 | 0.07 | 0.05

0 | 069 | 048 | 033 | 028 | 022 | 019 | 0.17 0 | 055028 | 012 | 0.08 [ 005 | 004 | 003

5 [05 | 069 | 047 | 031 | 0.26 | 021 | 018 [ 016 | 5 | 05 | 057 | 029 | 014 | 0.08 | 005 | 0.04 | 0.03

09 | 068 [ 041 [ 026 | 02 | 016 | 014 | 0.12 09 | 062 | 033 ] 0.16 | 0.1 | 006 | 0.05 | 0.04

0 | 061 | 041 | 0.28 | 024 | 048 | 0.16 | 0.14 0 [ 046 | 023 01 | 007 | 004 [ 008 | 002

10 [ 05 | 061 | 04 | 027 | 023 | 047 | 015 [ 013 | 10 [ 05 | 048 | 0.24 | 0.11 | 007 | 004 | 0.03 | 0.02

09 | 058 | 035 | 0.2 | 047 | 043 | 011 | 0.1 09 | 052 | 027 | 0.13 | 0.08 | 005 | 0.04 | 0.03
Cs=0.5 Cs=2.0

0 1079 [ 0541035 ] 028 ] 021 ] 018 | 0.05 0 [ 068032 013 ] 006 ] 003 ] 002 | 001

1 [ 05 079 054 034027 [ 021 [0148 | 045 1t [ 05 | 073 | 035 | 044 | 007 | 004 | 002 | 0015

0.9 | 079 | 054 | 033 | 024 | 017 | 045 | 0.14 09 | 078 | 044 | 02 | 043 | 007 | 0.04 | 0.03

0 10651043102 | 02 | 019 [ 044 | 0.02 0 | 049 | 021 | 0.08 | 0.04 ] 002 | 0.01 | 0.008

5 [[05 [ 065 ] 041 | 025 | 019 | 015 | 043 | 041 ] 5 | 05 | 052 | 023 | 0.08 | 0.04 | 002 | 0.01 | 052

09 | 065|033 | 023 017 [ 043 [ 0.41 | 0.09 09 | 06 [ 029 | 013 | 0.08 | 004 | 0.03 | 0.02

0 | 057 [ 036 | 002 | 047 | 043 | 041 | 01 0 1 039 | 016 | 0.05 | 003 [0.015 | 0.01 | 0.006

10 [ 05 [ 057 | 035 | 021 | 016 | 013 [ 041 | 04 | 10 [ 05 | 043 | 049 ] 0.06 | 003 10015 ] 001 | 0.006

09 | 056 | 033 |1 049 | 014 | 01 | 0.08 | 0.07 0.9 | 049 [ 024 | 01 | 0.06 | 003 | 0.02 | 0.01
Cs=1.0 Cs=3.0

0 [ 076 [ 047 1 097 [ 049 ] 044 ] 011 ] 0.09 0 [ 057 [ 018 1 0.03 | 001 ]0.003] 0001 0001

1 [ 05 | 078 | 049 | 0.27 | 019 | 014 [ 041 [ 009 ] 1 [ 05 [ 066 1023 | 006 | 002 1000570002 0001

09 1032 | 051 1029 [ 019 [ 014 [ 011 | 009 09 1 0.79 1039 | 013 | 0.08 [ 003 | 0.015 [ 0.009

0 1 06 [ 0361019 [ 014 01 [ 0081007 0 1 037 [ 04 ] 001 [0.005]0001 000 0

5 [05 062 ]036] 019 | 014 | 01 | 008 007 | 5 [ 05 | 042 | 043 ] 0.02 1000800020001 ] 0

09 | 064 | 037 [ 02 [ 014 [ 01 1008 ] 007 09 [ 055 [ 023 | 009 | 004 [ 001 | 00060003

0 1052 03 045 [ 011 [ 008 [ 007 006 0 023 [ 006 ]0.008]0003]0001] 0 0

10 [ 05 | 053] 03 [ 015 [ 041 [ 008 | 0.07 | 006 ] 10 [ 05 | 032 1 009 10015100051 0001 0 0

09 | 054 | 03 1016 [ 011 [ 008 [ 007 [ 0.06 09 | 044 [ 017 | 0.06 [0.025 | 0007 | 0.003 | 0.001

gondena XnNLonieLo IR | g emHaXoLmd] |
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Tabmmua b.5. a%-Hble KpUTUYECKMe 3Ha4YEHNs CTaTUCTUKKN [lukcoHa (D3, )

o O6beM BBIOOPKH (1) o O6beM BHIOOPKH (1)
o 1 D) T T 0 [ a0 | 50 [ 70 100 | “F ™ 6 T 10 ] 20 | 30 | 50 | 70 | 100
Cs=0 Cs=1.5
0 095 [ 073 | 051 | 043 | 036 | 0.34 0.3 0 096 | 0.84 0.7 0.66 0.6 0.58 | 054
1 0.5 094 | 0.72 | 0.49 0.4 034 | 031 | 0.28 1 0.5 096 | 0.84 | 068 | 0.63 | 0.56 | 0.53 0.5
0.9 094 [ 071 | 045 | 0.37 0.3 0.26 | 0.22 0.9 0.96 0.8 0.6 054 | 046 | 043 | 0.39
0 088 | 0.61 | 0.42 | 0.36 0.3 0.27 | 0.24 0 093 | 0.76 | 063 [ 0.57 | 0.51 0.48 | 0.44
5 0.5 088 [ 061 | 041 [ 035 | 028 [ 0.25 | 0.22 5 0.5 092 | 074 | 061 | 055 | 0.49 | 046 [ 042
0.9 087 [ 059 | 035 | 0.28 | 0.22 0.2 0.17 0.9 089 | 067 | 074 | 041 | 036 | 0.33 0.3
0 082 [ 055 | 037 | 031 | 0.26 [ 0.24 | 0.21 0 089 | 071 | 058 | 082 | 0.46 | 0.42 0.4
10 0.5 082 [ 054 | 036 0.3 0.25 | 0.23 0.2 10 0.5 088 | 0.69 | 054 | 049 | 0.43 | 039 [ 037
0.9 081 [ 0.53 0.3 024 | 019 | 017 | 0.14 0.9 085 | 0.62 | 042 | 0.36 0.3 0.3 0.27
Cs=0.5 Cs=2.0
0 095 [ 076 | 058 | 0.52 | 0.45 [ 0.43 | 0.38 0 097 | 0.88 | 076 [ 0.71 | 0.66 | 0.63 | 0.59
1 0.5 095 [ 076 | 056 | 0.49 | 0.42 0.4 0.36 1 0.5 097 | 0.87 | 0.74 | 0.68 | 0.63 0.6 0.56
0.9 094 [ 075 ] 049 [ 039 | 033 [ 031 | 0.27 0.9 096 | 085 | 066 [ 059 | 052 | 049 | 0.45
0 0.89 | 0.66 0.5 043 | 038 | 0.34 | 0.31 0 0.94 0.8 0.68 | 0.63 | 0.57 | 0.54 0.5
5 0.5 089 [ 065 | 047 | 0.41 | 035 [ 0.34 | 0.29 5 0.5 094 | 079 | 066 | 0.61 | 054 | 0.51 | 047
0.9 087 | 062 | 038 | 032 | 0.26 | 0.24 | 0.21 0.9 091 | 0.72 | 053 [ 046 | 0.41 0.38 | 0.35
0 085 [ 061 | 045 [ 0.39 | 0.33 0.3 0.28 0 092 | 077 | 063 | 058 | 052 | 0.48 | 0.46
10 0.5 084 | 059 | 043 | 037 | 031 [ 0.28 | 0.26 10 0.5 091 | 0.74 0.6 055 | 0.49 | 045 | 0.42
0.9 082 | 055 | 034 | 0.28 | 0.22 [ 0.21 | 0.18 0.9 087 | 0.66 | 048 | 041 | 0.36 | 0.33 0.3
Cs=1.0 Cs=3.0
0 0.96 0.8 0.64 0.6 0.53 0.5 0.46 0 099 | 095 | 086 [ 082 | 0.76 | 0.73 | 0.68
1 0.5 0.96 0.8 0.62 | 0.57 0.5 0.47 | 0.44 1 0.5 099 | 095 | 086 [ 082 | 0.74 0.7 0.65
0.9 095 [ 077 | 053 | 0.46 | 0.38 [ 0.36 | 0.33 0.9 099 | 094 | 083 [ 075 | 0.64 | 0.61 [ 0.57
0 091 [ 0.71 | 0.56 0.5 0.45 | 0.41 | 0.38 0 098 | 0.89 | 079 | 073 | 0.67 | 0.63 | 0.59
5 0.5 0.9 0.7 054 | 0.49 | 043 0.4 0.36 5 0.5 098 | 0.89 | 077 [ 072 | 0.65 | 061 | 0.56
0.9 088 | 0.64 | 043 | 0.37 | 0.31 [ 0.29 | 0.26 0.9 096 | 0.85 | 0.69 0.6 0.52 0.5 0.46
0 0.87 | 0.66 | 0.51 | 0.46 0.4 0.36 | 0.34 0 096 | 085 | 075 | 0.69 | 0.62 | 0.58 | 0.54
10 0.5 0.86 | 0.64 | 0.49 | 043 | 037 | 0.33 | 0.31 10 0.5 096 | 084 | 072 | 0.66 | 059 | 0.55 | 0.51
0.9 084 [ 058 | 038 | 0.32 | 0.27 | 0.25 | 0.22 0.9 092 | 078 | 061 | 053 | 046 | 044 | 041

gondaLmadX MMLONLELD 1[9IMLQ. g emHaxXoLmdl ]
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Tabma b.6. a%-Hble KpUTUYeCKNe 3HaYeHNst CTaTUCTMKK [lnkcoHa (D3, )

o O6beM BBIGOPKH (1) o O6beM BBHIOOPKH (1)
% | () | 10 [ 20 | 30 | 50 | 70 [ 100 o % | () | 10 | 20 | 30 | 50 [ 70 [ 100
Cs=0 Cs=1.5
0 095 | 073 | 051 | 0.43 | 032 0.3 0.26 0 0.9 0.53 0.23 0.16 0.1 0.07 0.05
1 0.5 095 | 072 | 0.49 0.4 0.3 0.28 | 0.25 1 0.5 0.9 0.57 0.26 | 017 0.11 0.08 0.06
0.9 0.95 0.7 045 | 037 [ 028 [ 0.25 | 0.24 0.9 0.95 062 [ 034 [ 023 [ 0.13 0.1 0.08
0 087 | 061 | 042 | 036 | 0.28 | 0.24 | 0.22 0 0.8 042 | 048 [ 0.11 0.07 | 005 | 0.04
5 0.5 087 | 061 | 041 | 035 | 027 [ 0.23 0.2 5 0.5 0.82 0.46 0.2 0.12 0.08 0.05 0.04
0.9 087 | 059 | 037 | 0.29 | 0.22 0.2 0.17 0.9 0.85 0.49 0.24 0.16 0.1 0.07 0.06
0 082 [ 055 | 037 | 031 | 025 | 0.21 | 0.19 0 0.74 0.37 | 0.16 0.1 0.06 | 004 [ 0.03
10 0.5 0.82 | 0.55 [ 0.36 0.3 0.24 0.2 0.18 10 0.5 0.75 0.38 | 0.16 0.1 0.06 | 004 [ 0.03
0.9 082 ] 052 1 032 1 024 | 019 | 0.16 | 0.14 0.9 0.78 0.43 0.2 0.13 0.08 0.06 | 0.04
Cs=0.5 Cs=2.0
0 092 | 067 | 042 |1 033 | 024 | 0.22 | 0.19 0 0.88 0.47 | 047 | 0.09 | 0.045 [ 0.03 [ 0.02
1 0.5 092 | 067 | 041 ] 032 | 023 | 0.21 | 0.18 1 0.5 0.89 0.52 0.2 0.1 0.05 | 003 | 0.02
0.9 095 ] 067 | 041 | 032 | 023 | 0.21 | 0.18 0.9 0.94 0.59 0.3 0.19 0.1 0.07 [ 0.055
0 087 | 056 | 0.34 | 0.27 0.2 0.17 | 0.15 0 0.78 0.35 0.11 0.06 0.03 0.02 0.01
5 0.5 087 | 056 | 0.34 | 0.25 0.2 0.17 | 0.15 5 0.5 0.79 033 [ 014 [ 007 [ 003 | 002 [ 0.01
0.9 087 | 056 | 033 | 024 | 0147 | 0.15 | 0.13 0.9 0.84 0.47 0.2 0.12 1 0.065 [ 0.04 [ 0.03
0 0.8 0.51 0.3 0.23 | 018 | 0.15 | 0.13 0 0.69 0.29 0.1 0.05 10.025 ] 0.015 | 0.01
10 0.5 0.8 051 1 029 | 022 | 048 [ 0.15 | 0.13 10 0.5 0.72 0.32 0.11 0.06 0.03 0.02 0.01
0.9 0.8 0.49 | 0.28 0.2 0.15 | 0.13 0.1 0.9 0.77 039 [ 0.16 0.1 0.05 | 003 | 0.02
Cs=1.0 Cs=3.0
0 091 | 061 [ 033 | 024 | 016 | 0.14 0.1 0 0.84 0.33 0.06 [ 0.02 | 0.006 | 0.002 | 0.001
1 0.5 092 | 062 | 034 | 025 | 017 | 0.14 0.1 1 0.5 0.87 0.42 0.1 0.03 [ 0.008 [ 0.004 | 0.002
0.9 095 | 064 | 037 | 023 | 0.18 | 0.15 | 0.12 0.9 0.94 052 | 023 | 0.12 0.05 | 0.025 | 0.015
0 083 | 049 | 026 | 0.19 | 0.13 0.1 0.09 0 0.7 0.21 0.03 | 0.01 | 0.003 | 0.001 | 0.001
5 0.5 084 | 052 | 027 | 0.19 | 0.13 0.1 0.09 5 0.5 0.73 0.27 0.05 | 0.015 | 0.004 | 0.002 | 0.001
0.9 087 | 053 | 0.28 0.2 014 | 0411 [ 0.09 0.9 0.81 0.4 0.14 0.07 0.02 0.01 | 0.006
0 0.77 |1 044 | 023 | 0.16 | 0.11 | 0.09 | 0.08 0 0.59 0.15 | 0.02 ] 0.008 | 0.002 | 0.001 0
10 0.5 078 | 044 | 023 | 046 | 011 [ 0.09 | 0.08 10 0.5 0.63 0.2 0.03 0.01 [ 0.003 | 0.001 0
0.9 0.8 046 | 024 [ 046 | 011 | 0.09 | 0.08 0.9 0.73 0.31 0.1 0.05 ] 0.015 ] 0.007 | 0.003

gondaLnt MMLOMLRLD 19TLQR | g enHIXoLMdY |
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Tabnuua b.7. a%-Hble KpUTUHecKne 3Ha4eHNs CTaTUCTUKK ukcoHa (D4, )

O6beM BEIOOPKH (1)

O6beM BBIOOPKHU (1)

% |"™ 1% T 102 |3 |5 [7 J100]%°|™ ™[ 1] 2] 3] 5] 70 ] w0
Cs=0 Cs=1.5

0 10997 079 [ 054 | 0.46 | 0.39 | 036 | 031 0 [0998] 087 [ 072 | 0.66 | 0.61 | 058 | 054

1 [05 10996079 | 052 | 044 | 036 | 032 [ 028 | 1t [ 05 [0998| 086 | 07 | 063 | 057 | 054 | 05

09 [0995 [ 077 | 048 | 0.4 | 03 | 026 | 0.23 09 099 | 083 | 06 | 053 | 046 | 043 | 038

0 1098068045038 [ 032 [ 028 [ 025 0 1098 [079 065058 | 052 | 048 | 045

5 [05 [ 098 [ 068 [ 044 | 037 | 03 [ 026|023 | 5 [ 05 [ 098 [ 078 | 061 | 055 | 049 | 046 | 0.42

09 [ 097 [ 065 038 [ 029 | 022 | 021 | 018 09 1098 [ 072 | 05 | 043 | 037 | 035 | 031

0 096 [ 062 04 033028025 022 0 [097 [ 075 [ 058 | 052 [ 046 | 043 | 0.4

10 [05 [ 096 | 061 [ 039 [ 032 [ 026 [ 023 [ 02 | 10 [ 05 | 097 | 073 | 056 | 05 | 044 | 041 | 037

09 [ 095 | 058 [ 033 [ 026 | 02 | 048 | 0.5 09 [ 096 | 065 | 044 | 038 | 033 | 03 [ 027
Cs=0.5 Cs=2.0

0 10997 082 | 0.6 | 0.54 | 0.47 | 0.44 | 0.39 0 [0998] 09 [ 076 [ 0.70 | 0.66 | 0.63 | 059

1 [05 0997 [ 082 [ 058 | 052 | 044 | 041 [ 037 | t [ 05 [0998] 089 | 075 | 0.69 | 063 | 06 | 056

09 [0995 [ 0.79 | 0.51 | 0.44 | 0.35 | 032 | 027 09 10997 | 088 | 067 | 0.6 | 051 | 049 | 045

0 1098 [072 053] 045 | 039 | 035 | 032 0 0988|083 | 07 | 063 | 057 | 054 | 05

5 [05 098 [ 071 [ 05 [ 043 [ 037 [ 033 | 03 | 5 [ 05 0988 [ 0.82 | 0.67 | 0.6 | 054 | 051 | 0.47

09 [ 097 [ 067 [ 041 [ 033 [ 027 | 025 | 022 09 [ 098 [ 076 | 054 | 047 | 041 | 038 | 035

0 [ 096 | 067 | 0.46 | 0.4 | 0.34 | 031 | 0.28 0 1098 [ 079 [ 064 | 058 [ 052 | 049 | 0.46

10 [ 05 | 096 | 0.65 | 0.44 | 038 | 032 | 029 [ 026 | 10 | 05 | 098 | 077 | 0.61 | 055 | 049 | 045 | 042

09 [ 095 | 0.6 [ 036029 [ 023 | 021 | 0.19 09 1096 | 07 | 048 [ 0.42 | 036 | 033 | 031
Cs=1.0 Cs=3.0

0 109981085 [ 067 [ 06 | 054 [ 051 | 047 0 [0999] 094 [ 085 [ 081 | 076 [ 073 | 068

1 [05 0097 [ 084 | 064 | 058 05 | 048 | 044 | t [ 05 [0999| 094 | 085 | 081 | 074 | 07 | 065

09 (0995 081 | 055 | 048 | 04 | 037 | 033 09 10999 [ 094 | 083 | 077 | 067 | 062 | 057

0 1098 [076 | 059 | 052 | 0.46 | 0.42 | 0.39 0 [0994] 09 | 08 [ 073 | 067 | 063 [ 059

5 [05 098 [ 075 056 [ 049 [ 043 [ 039 [ 036 | 5 [ 05 0994 09 [ 078 | 071 | 0.65 | 061 | 057

09 [ 098 [ 07 | 046039 | 033 | 03 | 027 09 0988|087 | 07 | 06 | 052 | 05 | 046

0 1097 [071 [ 053 | 047 | 041 | 037 | 035 0 10986 086 | 075 | 0.69 | 062 | 058 | 054

10 [05 [ 096 | 069 | 05 | 044 | 038 | 034 [ 032 | 10 [ 05 [0986] 085 | 072 | 066 | 0.6 | 056 | 0.52

09 [ 095 | 063 [ 039 [ 033 [ 028 | 026 | 023 09 1098 [ 08 [ 061 | 053 | 047 | 044 | 041

gondo.mad MMLONLBLD 19TLQR | g enHaXoLmdl |



A4

Tabnuua b.8. 0.%-Hble KPUTUYECKNE 3HAaYEHNSA CTaTUCTUKK JMKCOHa (D4,)

O6beM BEIOOPKH (1)

O6beM BHIGOPKH (1)

o % | () g | 10 | 20 | 30 [ 50 | 70 | 100 % | ) g | 10 [ 20 [ 30 [ 50 [ 70 [ 100
Cs=0 Cs=1.5

0 [0997] 079 [ 054 [ 046 [ 035 | 031 [ 07 0 [0996] 065 [ 029 [ 018 [ 01 | 008 | 005

1 [05 0996 078 [ 052 | 044 | 034 | 03 | 026 | 1 [ 05 |0996] 0.68 | 0.3 | 019 | 0.11 | 0.09 | 0.06

0.9 0994 074 | 047 | 039 | 029 | 027 | 0.24 09 10992 069 | 037 | 025 | 014 | 011 | 0.08

0 098 [068 | 045 | 038 | 03 | 0.26 | 0.23 0 [ 097 [ 053021 | 014 | 009 | 006 | 0.04

5 [ 05 [098 [ 068|044 | 035028024021 | 5 | 05 | 097 | 054 | 023 [ 045 | 01 | 006 | 004

09 | 098 064 04 | 03 [ 022 [ 02 [ 0.8 09 [ 097 | 056 | 027 | 047 | 041 | 0.08 | 0.06

0 096 062 04 | 033026022 02 0 [ 094 [ 044 [ 018 | 012 | 008 | 005 | 0.08

10 [ 05 | 096 | 062 [ 039 [ 031 | 025 | 021 | 019 | 10 [ 05 | 094 | 0.46 | 019 | 0.13 | 0.09 | 0.06 | 0.04

09 1096 0531034025 | 02 | 017 | 015 09 1095 [ 049 [ 023 [ 014 | 01 | 007 | 005
Cs=0.5 Cs=2.0

0 [0996] 075 [ 047 | 035 | 0.27 | 0.23 | 0.19 0 [0995]059 [ 021 [ 041 [ 005 | 003 | 0.02

1 [ 05 [0.996] 075 [ 046 [ 035 | 027 | 023 [ 019 | 1 [ 05 |0995| 0.64 | 022 | 0.12 | 0.06 | 0.04 | 002

09 0993|072 | 044 | 034 | 024 | 021 | 0.18 09 [0992] 064 | 032 | 02 | 011 | 0.08 | 0.06

0 098064038 03 [022] 018 | 0.16 0 | 096 | 045 | 0.14 [ 0075 [ 0.035] 002 0015

5 [ 05 [098 [ 064 | 038028021 [ 017 [ 045 | 5 [ 05 | 096 | 048 | 0.16 | 0.08 | 0.04 [ 0.025 [ 0.015

09 [ 097 | 062 | 036 | 026 | 018 | 0.16 | 0.14 09 097 [ 053|023 [ 043 | 007 | 0.045 | 0.03

0 1095058 | 034|025 02 | 0.16 | 0.14 0 | 093[037 | 011 | 006 | 003 | 002 | 0.01

10 [ 05 10951058 [032 1024019045013 | 10 [ 05 | 093 | 04 | 013 [0.065 [ 0.03 | 002 | 001

09 1095055 ] 03 [022]016 | 013 | 0.11 09 | 094 [ 046 | 018 | 0.11 [ 0.055] 0.035 | 0.02
Cs=1.0 Cs=3.0

0 [0996] 07 [ 038026018 [ 045 | 0.11 0 09931048 | 009 [0025[0.008] 003 [0.001

1 [05 099 ] 07 {038 [ 026|018 | 015 | 041 | 1 [ 05 0994 055 | 0.1 | 0.035 [ 0.01 | 0.005 | 0.002

09 0998 07 | 04 | 03 | 02 | 017 | 0.14 09 10997 [ 058 | 022 | 012 [0.055] 003 | 0.02

0 097 | 06 | 03 | 02 | 014 | 011 | 0.09 0 1094 03 | 004 [0015 [ 0.004 | 0.001 | 0.001

5 1 05 [097 ] 06 [ 03 | 02 [044[011]009]| 5 [ 05 | 095 | 0.36 | 0.06 | 0.02 | 0.006 | 0.002 [ 0.001

09 [ 097 | 06 | 032 [ 022 | 014 | 0.11 | 0.09 09 | 097 [ 047 | 0.16 | 0.08 | 0.03 | 0.015 | 0.006

0 1095052026018 [ 013 | 0.1 | 0.08 0 | 09 [023]003] 001 [0002]0001] 0

10 [ 05 [095[052[026 [ 018013 | 01 | 008 | 10 [ 05 | 091 | 0.28 | 0.04 | 0.01 [ 0.004 | 0.001 | 0.001

09 10950521027 [ 048 [ 013 [ 0.1_]| 008 09 | 093 [ 039 [ 012 [0.055 002 | 0.008 [ 0.003

gondena JnLonieLo [IrMgeR | g snHaXoLmdl |
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Tab/mya 6.9. a%-Hble KpUTUYECKUE 3HAYEHNUA CTATUCTUKKU JIMKCoHa (D5)

O6beM BBIOODPKH (1)

O6mbeM BHIOOPKH (1)

0, o,

%% D T Tao [ a0 [ 50 [ 70 100 |*7%| "D [% [ 10 [ 20 | 30 | 50 | 70 | 100
Cs—0 Cs15

0 [ 084 [ 0.63 ] 046 | 04 ] 035 ] 032 | 098 0 [ 093 [ 08 ] 0.69 | 064 | 06 | 057 | 0.52

1 [05 [ 086 | 063|046 | 04 | 032 03 [ 026 | 1 [05 ] 092 079067 | 0.6 | 056 0.53 | 0.49

0.9 | 0.84 | 0.63 | 042 | 0.35 | 0.26 | 0.24 | 0.21 0.9 | 0.89 | 0.78 | 058 | 0.52 | 0.46 | 0.42 | 0.38

0 1074 ] 053] 038 ] 032 ] 028 | 025 | 0.23 0 | 086 | 072 | 0.61 | 056 | 0.51 | 0.48 | 0.44

5 [05 [ 074 [ 053 [ 037 | 031 | 027 | 0.24 [ 022 | 5 [ 05 | 085 | 0.7 | 058 | 0.54 | 0.48 | 0.46 | 0.42

0.9 | 0.73 | 052 | 032 | 0.26 | 0.21 | 0.19 | 0.16 0.9 | 08 | 064 | 046 | 0.41 | 0.36 | 0.34 | 0.31

0 | 0.67 | 047 | 0.33 | 028 | 024 | 0.2 | 0.2 0 | 082 [ 0.67 | 056 | 051 | 045 | 042 | 04

10 [05 [ 066 [ 046 [ 032 [ 027 | 023 [ 021 | 048 | 10 [ 05 | 08 | 0.65 | 053 | 048 | 043 | 04 | 037

0.9 1 0.66 | 045 | 0.28 | 0.23 | 0.18 | 0.16 | 0.14 0.9 1 074 | 057 | 04 | 035 | 0.31 | 0.29 | 0.26
Cs=0.5 Cs=2.0

0 [ 088 | 0.60 [ 054 | 049 | 044 | 041 | 037 0 1096 | 086 [ 0.75 | 0.71 ] 0.66 | 0.63 | 058

1 [05 08 [ 069|053 | 047 | 041 | 038 [ 034 | 1 [ 05 [ 095 | 0.85 | 0.74 | 0.69 | 0.63 | 0.6 | 0.55

0.9 | 0.85 | 0.67 | 0.46 | 0.39 | 0.32 | 0.3 | 0.2 0.9 | 091 | 0.83 | 0.66 | 0.59 | 0.51 | 0.48 | 0.44

0 ] 0.79 | 059 | 045 | 041 | 036 | 033 | 03 0 | 09 | 078 ] 068 | 0.62 | 057 | 0.54 | 05

5 [05 078 [ 058 | 044 | 04 | 035 | 032 [ 029 | 5 [ 05 | 089 | 077 | 0.66 | 0.6 | 055 | 0.52 | 0.47

09 [ 075 | 056 [ 036 | 03 | 025 [ 0.23 | 0.21 09 | 084 | 07 | 053 | 048 | 0.42 | 0.4 [ 0.36

0 | 07 | 054 ] 052 037 | 032 | 0.29 | 0.27 0 | 0.86 | 0.74 | 0.63 | 057 | 051 | 048 | 0.45

10 [05 [ 069 [ 052 [ 0.39 | 0.35 | 03 | 027 | 025 | 10 [ 05 | 0.85 | 0.71 | 06 | 055 | 049 | 0.46 | 0.42

0.9 | 0.68 | 049 | 0.32 | 026 | 0.22 | 02 | 0.17 0.9 | 0.78 | 0.63 | 047 | 0.41 | 0.36 | 0.33 | 0.31
Cs—1.0 Cs=3.0

0 [ 09 [075]062]058] 053] 05 | 045 0 [ 099 [ 093 [ 085 [ 081 ] 076 | 0.73 | 0.68

1 [05 089 [ 074 0.6 | 055 ] 049 | 046 | 042 | 1 | 05 ] 0.99 | 0.93 | 0.85 | 0.81 | 0.74 | 0.7 | 0.65

0.9 | 0.86 | 0.72 | 052 | 045 | 0.38 | 0.36 | 0.31 0.9 | 098 | 092 | 0.83 | 0.77 | 0.68 | 0.62 | 0.56

0 1 0.82 | 0.65 | 054 | 049 | 044 | 0.41 | 0.38 0 | 097 | 088 | 0.79 | 073 | 0.67 | 0.63 | 0.59

5 [05 1081 | 064 | 052 | 047 | 041 [ 039 [ 035 | 5 [ 0.5 | 096 | 0.87 | 0.77 | 0.71 | 0.65 | 0.61 | 0.57

0.9 | 0.77 | 059 | 0.41 | 035 | 0.3 | 0.8 | 0.26 0.9 [ 093 | 0.84 | 0.69 | 0.6 | 0.52 | 0.5 | 0.46

0 1077 | 0.61 [ 049 | 0.44 | 0.39 | 0.36 | 0.34 0 | 094 | 0.85 | 0.74 | 0.69 | 0.62 | 0.58 | 0.54

10 [05 [ 0.75 | 058 | 046 | 041 | 036 | 0.33 | 0.31 | 10 [ 05 | 0.93 | 0.84 | 0.72 | 0.67 | 0.6 | 0.56 | 0.52

0.9 1 071 ] 053 | 0.36 | 031 | 0.26 | 0.25 | 0.22 0.9 1 087 [ 077 | 0.6 | 0.52 | 0.46 | 0.44 | 0.41

gondamadd XMLoNLBLO 19U g amHaxXoLmdl |
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Tabnmuya b. 10. a%-Hble KpUTUYECKne 3HaYEHUSA CTaTUCTUKKY JuKcoHa (D4,)

O6bem BHIOODKU (72)

O6beM BHIOOPKH (1)

i 6 | 10 T 20730 ][5 [ 70 100 o % | (1) 6 | 10 ] 20 [ 30 [ 50 [ 70 [ 100
Cs=0 Cs=15

0 [084 063046 01 [032] 028 [ 0.24 0 1072043 [ 02 [ 014 [ 0.08 [ 0.06 [ 0.04

1 [05]086 [ 063 | 045 [ 038 | 031 | 027 | 024 | 1+ [05 | 08 | 046 | 0.22 [ 0.15 | 0.09 | 0.07 | 0.05

09 | 084 [ 063 | 043 | 035 | 028 | 0.24 | 0.23 09 | 08 055031 [ 02 | 012 | 0.1 | 003

0 [ 074 053037 | 032026023 02 0 [ 059 031014 01 | 006 [ 004 | 003

5 [ 051074 053 ]037 | 03 [ 025022049 | 5 [ 05 | 0.64 | 035 | 0.6 | 011 | 0.06 | 0.05 | 0.03

09 [ 074 | 051 | 034 | 026 | 02 | 0148 | 0.16 09 | 069 | 042 | 021 | 014 | 008 | 0.06 | 0.05

0 [ 067|047 [ 033028023 [ 02 | 0.8 0 705 [026]012 008|005 004 003

10 [ 05 [ 0.67 [ 047 | 032 | 027 [ 022 [ 019 | 047 | 10 [ 05 | 055 | 029 | 0.13 | 0.09 | 0.05 | 0.04 | 0.03

09 067 | 045 | 029 [ 023 | 018 | 0.16 | 0.14 09 | 062 [ 035 | 048 | 011 | 0.07 | 0.05 | 0.04
Cs=05 Cs=20

0 [089 [ 055038 031 [ 022019 [ 047 0 [ 068 036 013 [ 007 | 0.04 [ 0.02 [0.015

1 [05[08 [ 058 038|031 0220190147 | 1 [ 05| 076 | 04 | 0.5 | 0.09 | 0.04 [ 0.03 | 0.03

09 [ 08 | 06 | 039 | 031 | 022 | 019 | 0.17 0.9 | 079 [ 051 [ 027 [ 017 | 0.08 | 0.06 | 0.05

0 [ 068 ] 045 | 03 [023 013 | 0.16 | 0.14 0 | 054 | 024 | 009 [ 005 [0.025][0015] 0.01

5 [ 051072045 | 03 [023 018 [ 016 | 044 | 5 [ 05 | 0.54 | 0.29 | 014 | 0.06 | 0.03 | 0.02 | 0.01

0.9 | 073 [ 045 | 029 [ 022 | 0.16 | 0.14 | 0.12 0.9 1 0.66 | 033 | 047 | 01 | 0.06 | 0.04 | 003

0 062 ] 04 [ 026 021 | 016 [ 0.14 | 0.12 0 | 044 | 019 | 007 [ 004 | 002 [ 0.01 [0.008

10 [05 [ 064 | 04 [ 025 | 02 | 045 [ 013 [ 041 | 10 [ 05 | 044 | 023 | 0.08 |0.045 | 0.02 [ 0.015 | 0.009

0.9 1066 | 04 | 025 ] 018 [ 014 | 012 | 0.1 0.9 | 0.58 | 031 | 014 [ 0.085 ] 0.045 | 0.03 | 0.02
Cs=1.0 Cs=3.0

0 [076 [ 049 [ 028 [ 022 [ 014 | 041 | 01 0 [ 058 022 [ 004 | 001 [0.004]0.002]0.001

t [05 08 [ 052029 023045012 | 04 | 1 [ 05 | 069 | 029 | 0.07 [ 0.025 [ 0.006 | 0.004 | 0.001

09 [ 08 | 057 | 035 | 025 | 047 | 045 | 0.12 09 | 075 | 044 | 02 | 01 [0.045] 0.02 {0015

0 | 064039022016 012 [ 0.09 | 0.08 0 [ 041 [ 012 [ 0.02 [0.008]0.002]0001] 0

5 [ 051068 041 | 023 ]016 | 012 [ 009 | 008 | 5 [ 05 | 048 | 0.18 [0.035 | 0.01 | 0.004 | 0.001 [ 0.001

0.9 [ 071 | 045 | 026 | 018 | 013 | 0.1 | 0.08 09 [ 06 | 031 | 011 [0.055] 0.02 | 0.01 | 0.005

0 057 [ 033019 | 014 | 01 | 0.08 | 0.07 0 | 032 [ 009 [0015]0.005]0.001 0001 0

10 [ 05 06 | 035 ] 049 | 014 [ 01 | 008 | 007 | 10 [ 05 | 04 [ 0.43 [0.025 ] 0.007 [ 0.002 [ 0.001 [ ©

0.9 | 064 | 038 | 022 | 015 | 01 | 0.08 [ 0.07 09 [ 052 [ 023 | 009 [ 004 | 0.01 |0.006 ] 0003

gondaLnay XMLoNIRLO 1[9NMIQR | g euHaxoLmdl]



-0SL -

Tabmmua b.11. a%-Hble KpUTUYeCKMe 3HadeHns ctatucTuku CMupHoBa-I pabea (G, )

o, %

(1)

O6beM BHIOOPKH (711)

o, %

(1)

O6beM BHIOOPKH (71)

6 | 10 ] 20 [ 30 [ 50 [ 70 | 100 6 | 10 ] 20 [ 30 [ 50 [ 70 | 100
Cs=0 Cs=1.5

0 [ 195 [ 243 [ 294 [ 317 | 338 | 352 | 354 0 [ 202271 [ 373 [ 429 [ 506 | 554 | 586

1 [05 [ 194 [ 239 [ 284 [ 311 [ 335 | 35 [ 351 | 1 [ 05 | 202 | 268 | 358 | 419 | 49 | 54 | 576

09 [ 192 | 23 [ 267 | 286 | 308 | 31 | 3.18 09 | 198 [ 257 [ 325 | 37 | 418 | 454 | 47

0 [ 184 [ 217 [ 26 [ 279 [ 3 | 31 [ 321 0 [ 197 [ 257 | 342 | 387 | 443 | 481 | 506

5 [05 [ 1.83 [ 2145 [ 252 | 274 | 293 | 302 | 315 | 5 [ 05 | 1.96 | 253 | 33 | 374 | 428 | 47 | 4.94

09 | 18 | 21 [ 237 [ 251 [ 267 | 279 | 29 09 | 189 [ 238 | 286 | 345 | 357 | 3.92 | 417

0 | 175 | 204 | 244 | 26 [2851| 291 | 3.02 0 [ 1.92 [ 247 | 323 | 366 | 414 | 4.46 | 477

10 [05 [ 173 [ 203 | 236 | 254 | 278 | 283 | 297 | 10 [ 05 | 19 | 24 | 3141 | 352 | 4 | 432 | 46

09 | 17 | 199 [ 222 [ 234 | 252 | 262 | 2.7 09 | 18 [ 222 [ 266 | 296 | 335 | 359 | 387
Cs=05 Cs=20

0 [ 198 [ 254 [ 326 ] 36 [ 397 [ 426 | 4.33 0 [ 203]276 [ 391 [ 457 | 549 | 608 | 651

1 [05 [ 198 [ 25 [ 317 [ 352 | 39 | 421 [ 43 | 1 [05 [ 203 | 275 | 385 | 448 | 531 | 597 | 639

09 | 193 | 247 | 2838 | 312 | 344 | 3.67 | 3.71 09 | 199 | 265 | 344 | 404 | 462 | 501 | 524

0 | 189 [ 232 [ 289 | 318 | 352 | 369 | 3.85 0 | 2 [ 265362 414 | 486 | 53 | 562

5 [05 [ 188 [ 229 [ 28 | 31 | 343 | 361 | 374 | 5 [ 05 | 1.99 | 262 | 351 | 404 | 467 | 514 | 55

09 | 182 [ 222 [ 253 [ 271 | 297 | 312 | 3.32 09 | 192 [ 248 | 306 | 342 | 392 | 43 | 458

0 [ 181 [ 219 | 27 | 299 | 328 | 346 | 3.62 0 [ 196 | 257 | 344 | 392 | 449 | 491 | 528

10 [05 [ 179 [ 216 | 264 | 288 | 32 | 339 | 352 | 10 [ 05 | 195 | 252 | 333 | 379 | 435 | 479 | 508

09 [ 173 | 206 | 235 [ 254 | 278 | 2.94 | 3.09 09 | 185 [ 233 [ 285 | 317 | 3.66 | 3.94 | 4.26
Cs=1.0 Cs=3.0

0 | 2 [ 264353396 459 | 496 | 5.16 0 [ 20428 | 41 [ 493 | 606 | 688 | 7.63

1 [05 [ 2 [ 259 | 342 | 387 | 442 | 483 [ 504 | 1 [ 05 | 204 | 282 | 404 | 487 | 594 | 6.68 | 7.47

09 | 196 | 252 | 306 | 336 | 372 | 41 | 4.18 09 | 203 | 28 | 394 | 451 [ 523 | 595 | 637

0 | 193 [ 246 | 318 | 354 | 4 | 424 | 4.47 0 [ 203277 | 391 [ 459 | 551 | 611 | 663

5 [05 [ 1.92 [ 243 [ 305 | 345 | 393 | 419 | 436 | 5 [ 05 | 203 | 275 | 384 | 451 | 534 | 6 | 641

09 | 185 | 229 [ 268 | 292 | 325 | 35 | 3.74 09 | 2 [ 267 356 4 | 461 51 | 55

0 | 1.87 | 234 | 298 | 334 | 374 | 398 | 4.22 0 [ 201 [ 272 [ 376 | 438 | 515 | 567 | 6.23

10 [05 [ 1.85 | 229 | 288 | 32 | 361 | 384 | 408 | 10 [ 05 | 201 | 268 | 368 | 428 | 502 | 556 | 595

09 | 177 | 213 | 249 | 274 | 305 | 3.26 | 3.47 09 | 194 [ 254 | 33 | 369 | 425 | 47 | 512

gondaLmadX MMLONLELD 1[9IMLQ. g emHaxXoLmdl ]
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Tabmua b.12. a%-Hble KpUTUYeCcKne 3HaveHnsa ctatncTukn CMupHoBa-I'patea (G, )

O6beM BBIOOPKH (1)

O6beM BHIOOPKH (1)

0, o/

%% | D T T 0 [ 30 [ 50 ] 70 100 |7 ™6 T 10 ] 20 [ 30 | 50 ] 70 10
Cs=0 Cs=1.5

0 | 1.95 | 243 [ 294 [ 317 | 338 | 352 | 354 0 [ 178 [ 191 [ 182 [ 173 [ 1.66 | 1.6 | 156

1 |05 | 1.94 [ 239 [ 284 [ 341 [ 335 | 35 [ 351 | 1 [ 05| 1.83 [ 193 | 187 | 181 | 1.7 | 1.66 | 1.61

09 [ 192 [ 23 [ 267 | 286 | 308 | 31 | 3.18 0.9 | 189 [ 211 [ 226 [ 222 | 214 [ 201 | 2

0 | 184 [ 217 | 26 [ 279 | 3 | 31 [ 321 0 | 156 | 161 | 16 [ 157 [ 153 | 15 | 148

5 [05 | 183 [ 215 [ 252 | 274 | 293 | 3.02 [ 315 | 5 [ 05 | 162 | 169 | 1.68 | 1.62 | 1.58 | 1.54 | 1.51

09 | 18 | 21 [ 237 [ 251 [ 267 | 279 | 29 0.9 | 171 | 1.86 | 1.94 | 1.87 | 1.84 | 1.81 | 1.79

0 | 175 | 204 | 244 | 26 [2.851] 2.91 | 3.2 0 | 145 [ 151 | 15 | 148 | 1.46 | 1.44 | 144

10 |05 | 1.73 | 203 | 236 | 254 | 278 | 2.88 | 297 | 10 [ 05 | 152 | 157 | 156 | 153 | .51 | 1.48 | 147

09 | 1.7 [ 199 [ 292 [ 234 | 250 | 262 | 2.7 09 | 16 | 172 [ 179 [ 175 | 171 | 1.7 | 1.69
Cs=0.5 Cs=2.0

0 [ 188 [ 297 [ 25 [ 251 [ 253 [ 255 [ 257 0 | 17 [ 171 [ 153 [ 144 [ 135 [ 198 [ 1.94

1 05 19 [ 298 [ 253 | 26 | 263 | 264 | 265 | 1 [ 05| 178 | 177 | 1.62 | 153 | 1.43 | 1.35 | 1.31

0.9 | 1.93 [ 299 | 256 | 2.64 | 272 | 2.74 | 2.86 0.9 | 1.88 [ 204 | 210 [ 197 | 184 | 1.73 | 171

0 [ 174 | 2 [229 [228 [ 236 | 239 | 2.4 0 | 146 [ 146 [ 135 [ 13 [ 195 [ 12 | 117

5 [05 | 1.76 | 2.02 [ 224 | 23 | 238 | 241 | 244 | 5 [05 | 154 | 154 | 144 | 136 | 1.29 | 1.95 | 1.9

0.9 | 178 | 2.04 | 296 | 232 | 24 | 244 | 248 0.9 | 166 | 179 | 1.78 | 169 | 1.61 | 1.56 | 1.5

0 | 1.66 | 1.88 | 209 | 247 | 297 | 2.9 | 2.32 0 | 134 | 134 [ 127 [ 123 [ 148 | 115 | 1.15

10 |05 | 1.65 | 1.87 | 207 | 216 | 296 | 298 | 231 | 10 [ 05 | 143 | 143 [ 135 | 129 | 193 | 12 | 117

0.9 | 1.64 | 1.86 | 2.06 | 2.15 | 225 | 227 | 2.3 0.9 | 155 | 163 | 1.63 | 159 | 15 | 1.46 | 1.43
Cs=10 (s=3.0

0 [ 183 [ 209 [ 212 [ 212 [ 205 | 2.03 [ 201 0 [ 153 [ 138 [ 1.12 [ 1.04 [ 097 [ 0.92 [ 087

1 05 | 187 | 21 [ 217 [ 243 [ 241 [ 2410 [ 204 | 1 [ 05| 1.65 | 152 | 198 | 1.15 | 1.04 | 0.96 | 092

09 | 197 [ 292 | 24 | 24 | 24 | 24 | 24 0.9 | 183 [ 1.87 | 1.84 | 1.64 | 1.46 | 1.35 | 1.31

0 | 166 | 1.8 [ 191 [ 191 | 191 | 191 [ 1.1 0 [ 1.26 [ 117 [ 102 [ 094 [ 0.89 | 0.85 | 0.82

5 [05 ] 17 [ 186 [ 193 | 193 [ 193 | 193 [ 193 | 5 [ 05 | 138 | 128 | 1.1 | 1.03 | 0.94 | 0.89 | 0.85

0.9 | 174 | 194 [ 209 [ 209 | 21 | 21 | 213 0.9 | 176 | 1.63 | 152 | 141 | 1.28 | 1.21 | 1.12

0 | 156 | 17 [ 178 | 18 | 183 | 1.83 | 1.83 0 | 115 [ 108 | 095 | 089 | 0.84 | 0.81 | 08

10 05| 1.6 | 172 | 1.82 | 1.83 | 1.85 | 1.85 | 1.85 | 10 | 05 | 125 | 148 | 1.02 | 0.95 | 0.88 | 0.85 | 0.8

0.9 | 1.65 | 1.81 | 1.95 | 1.95 | 196 | 1.98 | 1.9 09 | 15 | 146 [ 138 | 13 [ 117 | 1.1 | 1.04

goundeLna XNLONLBLD 1[9IIMLQR | g enHaxXoLmndl |



TpunoxeHne b. Tabnuibl CTaTUCTUK KPUTEPHEB

Tabnmuya b. 13. Kputnyeckune 3HaveHns ctatuctukn duwepa (F*) B 3aBUCKMOCTH
OT YPOBHS 3HAYUMOCTU o %), KOSPDUUNEHTOB BHYTPUPKALHOM (r{ 1)) n mexpsaaHon
koppensiLmu (R) Npu paBHbIX 0GbeMax ABYX BbIGOPOK (1, =n, )

%
RA M 57 T05] 1 1251 5 110 [ 15 ] 25 ] 35 1 40 | 45 [475] 50
n.=n=10
0.7 [18.6 [11.0 [ 811619458 | 3.52 [ 259 [ 183 | 1.41] 1.26 | 1.12 [ 1.06 | 1.00
0.6 [ 14.4 951 7.545.63] 420 2.98 | 242 | 1.77 | 1.38 | 1.25 | 1.12 | 1.06 ] 1.00
05 1126858697 516|589 279 2.29 | .71 | 1.36 | 1.24 | 1.11] 1.06] 1.00
00 |04 (1171792 [6.42[4.79]3.68 2.6 [2.20 [ 1.67] 134 [ 1.3 [1.10 | 1.06 | £.00
O o3 (111742608 452351257 | 245 | 1.63| 1.33 ] 1.22 | 1.10 | 1.05 ] 1.00
0.2 [10.5]7.07[5.77 | 432 | 3.34 | 251 [ 208 | 1.60 | 1.31 | 1.21 | 1.10| 1.04] 1.00
0.1 [10.2[6.78 551 | 4.16|3.24 | 2.46 | 2.04 | 1.58 | 1.30 | 1.20 | 1.10 | 1.04 ] 1.00
0.0 110116541535 4.033.18 | 2.44] 202 | 1.57 | 1.30| 1.19 | 1.10 | 1.03 | 1.00
0.95 247 2,01 1.84 | 1.63| 1.48| 1.33] 1.25 | 1.15 | 1.09] 1.03 [ 1.00 | 1.00 | 1.00
0.9 347 267232 1.98 | 1.70 | 1.48 | 1.37 [ 1.22 | 1.13] 1.07 | 1.02 [ 1.00 ] 1.00
0.8 4.89 360 | 3.11] 249|210 1.73 | 1.56 [ 1.32 | 1.18| 1.12] 1.05 | 1.00 | 1.00
0.7 6.21 441876 2.93 | 2.42 | 1.92 [ 1.69 [ 1.39 | 1.22 | 1.15] 1.08 | 1.00 | 1.00
0.6 | 0.0 [7.28[508]4.32]3.30 260207 | 179 | 1.45 | 1.25| 1.17 | 1.08 | 1.01] 1.00
05 820|562 | 4.73 ]| 3.58 | 2.88 | 2.20 | 1.86 | 1.49 | 1.27 | 1.18 | 1.09 | 1.01] 1.00
0.4 897 606503 3.80|3.02] 228 1.93 | 1.52 | 1.28| 1.18 | 1.09 | 1.02] 1.00
0.3 951832 5.24 | 3.94 | 3.12 | 2.37 | 1.99 | 1.55 | 1.29| 1.18 | 1.10 | 1.02 | 1.00
0.2 10.0 | 654 | 5.35 | 4.03 | 3.18 | 2.44 | 2.02 | 1.57 | 1.30 | 1.19] 1.10 | 1.03] 1.00
nx:nu:25
07 1717 [5.18 [4.39 [ 3.44 ] 2.86 | 2.02 [ 1.92 | 1.70 | 1.88] 1.20 | 1.06 | 1.02] 1.00
0.6 582442380 3.00 | 253 | 2.04 | 179 | 1.52 | 1.24 | 1.18 | 1.06 | 1.02 [ 1.00
05 1499385339 273121 [ 1.90 | 169 [1.42 | 1.22| 1.16 | 1.05 ] 1.02] 1.00
00 |04 1455354 [3.11]2.53]2.16] 180 1.60 136 [ 119 1.14 [ 1.05[1.09]1.00
O 03 1424328 [ 2.90 [ 2.40 | 2.08 | 1.75 | 1.55 | 1.34 | 1.47 | 1.12] 1.05 ] 1.02] 1.00
0.2 1404312 276] 2341203 | 1.72 | 154 | 1.33 | 147 | 1.12] 1.05 ] 1.02 ] 1.00
0.1 388 3.02]268] 2291200 1.71] 153 | 1.32 | 117 | 1.11] 1.05 ] 1.02] 1.00
0.0 374297 266227 1.98 | 1.70 | 153 | 1.32 | 1.17 | £.11] 1,05 | 1.02] 1.00
0.2 542 284 2.60 | 2.22| 1.95 | 1.67 | 152 1.32 | 1.17] 1.10] 1.05 | 1.02] 1.00
0.3 533 | 2.78 | 2.54 | 2.18| 1.92 | 1.64 ] 1.50 | 1.30 | 1.16] 1.10 ] 1.05 | 1.02] 1.00
0.4 392 [ 2.70 | 2.46 | 212 | 1.87 | 1.61 ] 1.47 | 1.28 | 1.15] .10 1.05 | 1.02 ] 1.00
0.5 3.07 | 2.58 | 2.34 | 2.04 | 1.80 | 1.57 | 1.43 | 1.26 | 1.14 | 1,09 1.04 [ 1.02 [ 1.00
0.6 | 0.0 [2.87 244221 [ 1.93] 1.72 [ 151 | 1.39 | 1.24 | 1.13 | 1,08 | 1.04 ] 1.02] 1.00
0.7 2611223203 | 1.80 | 1.63 | 1.44 ] 1.33 ] 1.22 | 1.1 ] 1,06 1.03 ] 1.02] 1.00
0.8 998 [ 1.95 | 1.82 | 1.63 | 1.49 | 1.36 | 1.27 | 1.17 | 1.09] .05 1.03 ] 1.02] 1.00
0.9 183 | 161 | 155 | 142 | 1.33 | 1.25| 1.18 | 1.12] 1.06 | 1.03 | 1.02| 1.01] 1.00
0.95 154 | 1.41 137 [ 1.29 [ 1.22 [ 1.18] 1.13] 1.09] 1.05 | 1.02 ] 1.01 | 1.00 | 1.00
nx=nu=50
0.7 1407 [331 [ 298] 2491 2.16 | 1.82 [ 1.64 [ 1.40 | 1.22] 1.15] 1.07 | 1.02 [ 1.00
0.6 [2.52]2.90 [ 2.65]2.26 | 1.97 | 1.69 | 1.55 | 1.34 | 1.18 | 1.13] 1.06 | 1.02 | 1.00
05 [3.15]2.62] 240 2.08 | 1.82| 158 | 1.48 ] 1.30 | 1.15 | 1.11] 1.05 ] 1.01 ] 1.00
00 |04 12881242223 11.04 1,72 [1.51 [1.42 125 113 1.10 [ 1.04[101]1.00
O 703 1268227210 [ 1.83 ] 1.65 | 1.48 | 1.38 | 1.22 | 1.12| 1.09 | 1.04 | 1.01] 1.0
0.2 1258219202 [ 1.79| 1.63 | 1.47 | 1.37 | 1.21 | 1.12| 1.09 | 1.04 | 1.01] 1.00
0.1 252215 [ 1.99 | .79 | 1.62 | 1.47 | 1.37 [ 1.21 | 1.12| 1.09 | 1.04 | 1.01] 1.00
0.0 12511215 1.99 | .79 | 1.62 | 1.47 | 1.37 [ 1.21 | 1.12 | 1.09 | 1.04| 1.01] 1.00
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[MpunoxeHune 6. TabnuLkl CTATUCTUK KPUTEPHEB

R i 05 1 {2515 [ 10 [ 15 [ 95 [ 35 [ 40 | 45 [475] 50
02 251|215 [ 1,99 | 179 | 162 | 147 | 1,37 | 121 | 1.12 | 1.0 | 104 1.01] 1,00
03 246210 [ 1.94 | 1.76 [ 1.60 | 1.46 [ 1.36 [ 1.21 | 1.12 | 1.09 [ 1.04 [ 1.01]1.00
04 2.39[2.05 [ 1.68 | 1.72 [ 157 | 1.4 1.34 [ 1.20 | 1.11 [1.09 [ 1.04 [ 1.01]1.00
05 2.3 196 1.81[1.67 158 | 141 [1.32 [ 119 1.11[1.09 | 1.04 | 101|100
06| 0.0 [217[1.851.73 1,60 | 1.48 [ 1.36 [ 1.30 [ 1.18 [ 1.10| 1.08 | £.04[1.001.00
07 201 [1.72 [ 1.63 | 152 [ 1.42 [ 1.32 [ 1.26 [ 1.16| 1.08 | 1.06 [ 1.02] 1,00 1.00
08 1.80 | 158 | 152 [ 142133 [1.25| 12 | 1.13106]1.04[1.01]1.00| 100
09 154|139 [ 135 [ 128 1.3 [1.18 | 1.14 | 1.09 [ 1.05]1.03[1.00 [ 1.00| 1.00
095 152127 [124[1.20[1.16]1.13 | 1.10 | 1.07 | 1.04] 1.031.00 [ 1.00 | 1.00
n,_=n =100

0.7 [3.02]2.49]228(1.93]1.72/152]1.40)1.24(1.13]1.10]|1.03[1.00]1.00
0.6 [2.66]2.20)2.03[1.76]11.59[144[1.36)1.23(1.12]1.09]1.02(1.00]1.00
05 [240]2.00)185(1.641151[139]131)121(1.11]1.09]1.02({1.00]1.00
04 1220187176156 ]1.461.36[1.281.19(1.10({1.08[1.02[1.00 [ 1.00

00 03 1206180170153 1.421.34[1.26[1.18(1.10(1.07[1.02[1.00 [ 1.00

02 (1981176167 (1.52]1.41[133[1.2511.17(1.10]1.06]1.02[1.00]1.00

01 [194]11.741165[1.52]11.41[132[1.24)11.16(1.09]1.06]1.02(1.00]1.00

00 [191]173]1164(151]141/131]1.22)1.16[1.08]1.05]|1.02(1.00]1.00
0.2 1.81(1.7011.61]150({1.40]130[{1.21]1.15]1.07(1.04]1.02|1.00(1.00
0.3 1.76 [1.67 11.59 1147 (1381130 [1.20]1.15]1.06[1.04]1.02 | 1.00 | 1.00
0.4 1.72 (1.6311.56 | 1.45(1.361.28[1.19]1.14|1.06[1.03]1.02 | 1.00 [ 1.00
0.5 1.66 [1.5811.52 1142 [1.34]1.26[1.18]1.1211.05[1.03]1.02|1.00 [ 1.00
0.6 | 00 [1.60]1.52[147]138)1.32[1.24]11.1711.11{1.05]1.02|1.02[1.00]1.00
0.7 1.53(1.4611.40132(1.271122(1.15]1.10|1.04(1.0211.01|1.00(1.00
0.8 1431137 11.3211.2611.2111.17]1.13]11.0811.03]1.02]1.01]1.00]1.00
0.9 129 [1.24 1122|117 [1.14]1.11[1.09]1.05]1.02]1.021.01|1.00[1.00
0.95 1201181117 [(1.12]11.10 /108 1.061.03 [1.021.01]1.00 [ 1.00 ] 1.00

Tabmua b. 14. 3aBucnMocTb KoadduumeHTta g ot Cs npu onpeneneHnmn HoBbIX
cTeneHen csoboabl Ans KpuTepus duliepa

Cs 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
G| 1.0 [ 082|062 | 045 | 030 | 0.24 | 0.17 | 0.14 | 0.10
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Tabmya b. 15. KpuTudeckne 3HaveHns ctatuctukn CtolofieHTta (t*) B 3aBUCUMMOCTU
OT YPOBHS 3HAYUMOCTH a(%), KOaPULMEHTOB BHYTpUpSAHOW (r(1)) n mexpsagHon
Koppenauuu (R) npn paBHbIX 06beMax ABYX BbIGOPOK (N, =ny)
o%
005]01fo5] 1 [25] 5 [10]15][20]35] 4045 [475]495
n.=n =10;k=n_+tn —2=18
0.7]10.0]9.14(719]|6.35]5.18|4.21|3.22]|2.63|1.66|0.93]0.62(0.81]0.13]0.03
0.6 |8.25|757(574|525(4.31|3.51]273]2.18[1.38]|0.79]0.52(0.26|0.12]0.02
05(680|624(491|434|3.56(293(224]|1.82[1.17]|0.68]0.45(0.21]0.10]0.00
0.4(593|5.43(4.24|379(3.10[2.58|1.95]|1.59(1.02]|0.58]0.39(0.19]0.09|0.00
0.3(5.18|4.78(3.77|3.33|2.75|2.271.7211.40[0.91] 0.51]0.350.18 | 0.08 | 0.00
0.2 [4.65|4.33(3.38(3.02]2.47]|2.07)|156]|1.26/0.82(0.47[0.32]0.16|0.05|0.00
0.1]4.231394(3.07|2.76[2.26[1.90|1.43]1.16[0.75]|0.43]0.290.14 | 0.03 ] 0.00
0.0(3.92]361[288]255[2.10(1.73]1.33]1.07]0.69]0.39]0.26(0.12]0.02|0.00

R (1)

0.0

0.1 3.63]3.34]2.68]2.37)1.94]11.60]1.22[0.99[0.63[0.36(0.23{0.11 (0.01]0.00
0.2 3.35[3.09]248[2.19]1.80]1.48(1.12/0.91]0.58|0.33]0.21]0.10 [ 0.00 [ 0.00
0.3 3.11]2.84]12.29(2.04]1.68]1.38[1.05{0.85]0.54(0.30]0.20)0.09 [ 0.00 [ 0.00
0.4 2.87(2.60[2.11]1.88[1.55]1.2910.97[0.79]0.50]0.28 [ 0.19 ] 0.09 | 0.00 | 0.00
0.5 0.0 2.64(238[191]1.72(1.42]1.20|0.89(0.72]0.46] 0.25 [ 0.18 ] 0.08 | 0.00 | 0.00
06| " [240]216]1.72]1.56[1.28(1.10|0.81]0.65[0.43[0.220.16]0.08 | 0.00 | 0.00
0.7 2.13[1.96]1.53]1.36[1.12]0.970.72|0.56 [ 0.38 ] 0.19 [ 0.14 | 0.07 | 0.00 | 0.00
0.8 1.86]1.70|1.31[1.14]0.92|0.82]0.58]0.45]0.30 [ 0.15]0.11] 0.06 | 0.00 | 0.00
0.9 1.34[1.26[0.98]0.82]0.66]0.59]0.41]0.31{0.20(0.10 [ 0.08 [ 0.04 | 0.00 | 0.00
0.95 1.02[0.930.69]0.58]0.48]0.39]0.29]0.22|0.14 [ 0.08 [ 0.05 | 0.03 | 0.00 | 0.00

nx:nu:25; k:nx+11u72:48
0.719.08)|8.40(6.71|6.00|4.96|4.12|3.12|2.53|1.60|0.93|0.62(0.31]0.13|0.03
0.6 748]|690(555(4.90|4.15(3.38]2.64]|2.06|1.37]|0.79]0.52(0.26]0.11]0.02
05(6.21|584(4.66|4.18|3.47|2.88(2.20|1.78[1.17|0.68|0.45(0.21]0.10|0.00
0.4 [5.46]5.08]4.10|3.70]3.012.53[191[1.53|1.01]0.58]0.39]0.19]0.09 [ 0.00
0.3 [4.80]|4.48]3.67|3.28]2.68]2.23]1.69(1.40(0.91]0.51]0.35]/0.17]0.08|0.00
0.2 [4.28]4.01]3.27|2.89]2.42(2.03|153(1.27|0.81|0.47|0.31]0.15]0.06 | 0.00
0.1[389]3.61]2.96|2.63]2.20[1.84[1.40[1.16|0.74|0.44]0.28]0.13]0.04 [ 0.00
0.0 [351]327]2.68|2.41]2.01]1.68[1.30(1.06(0.68|0.40|0.25]0.12]0.03|0.00

0.0

0.1 3.30(3.08]2.54(2.25]1.94]1.58[1.22[0.98]0.64(0.37[0.23]0.11 [0.02 [ 0.00
0.2 3.09(2.88]238[2.11[1.80]1.49[1.13[0.92]0.590.34{0.22]0.10 [ 0.01 [ 0.00
0.3 2.87(2.70[2.22]1.97[1.67]1.39]1.06]| 0.86 [ 0.59]0.32 0.20 [ 0.09 | 0.00 ] 0.00
0.4 2.66(2.49(2.06]1.83[1.53]1.29]0.98]|0.80[0.52]0.290.19 [ 0.09 | 0.00 | 0.00
0.5 0.0 24312.27]1187[1.68[1.42(1.18[{0.91]0.74]0.49]0.28]0.18]0.08 | 0.00 | 0.00
06| " [2.18]2.04]1.68]1.52(1.28]1.06]0.83]0.67 |0.44[0.25]0.17]0.07 [ 0.00 [ 0.00
0.7 1.92(1.80(1.47[1.33[1.12]0.92]0.72]0.58]0.38]0.22 | 0.15|0.06 [ 0.00 | 0.00
0.8 1.64(1.52[1.2211.10]0.91[0.74[0.59]0.47]0.31[0.18 [ 0.120.05] 0.00 [ 0.00
0.9 1.24|1.14]0.88]0.77]0.64 [ 0.520.42]0.32]0.21 [ 0.12 [ 0.08 | 0.03 | 0.00 | 0.00

0.95 0.88]0.80]0.62]0.55[0.44 10.37]0.29]0.23 | 0.15] 0.08 ] 0.05 | 0.02 [ 0.00 | 0.00
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R |H1) a%

005]01Jo5] 1 J25] 5 J10] 15[ 20 [35] 40 45 [47.5[495
nx:nu:SO; k:nx+n”72:98
0.7 [7.96]748]|6.22(568]4.78]|4.01[3.11]253]1.60(0.93]0.62]|0.31[0.13]0.03
0.6 [6.88]6.40|5.27[4.78]4.00]|3.31[2.62|2.06]1.37[0.78]052]0.26 | 0.11|0.01
0.5 [5.90|551|4.52(4.07]336]2.82(2.19]1.78]1.17[0.68]0.45|0.21 [ 0.10|0.00
0.4 |5.17|4.84|3.98(355]292|2.46(1.91]1.53]1.01[0.59]0.38]0.18|0.090.00

00 0.3 [4.60]4.35|3.50(3.10]12.59]2.18(1.69]1.39]0.91[0.51]0.34]0.16 | 0.08 [ 0.00
0.2 [4.10]3.86(3.17[2.79]12.36| 1.98 [ 1.53 | 1.24 | 0.81 [0.48 ] 0.31 ] 0.15| 0.06 [ 0.00
0.1[3.72]3.482.88[2.55]12.16]|1.81[1.40|1.13]0.74 [0.44]0.29] 0.14 | 0.05[0.00
0.0 13.39]3.18]2.63|237[199|1.66]1.29]|1.04]0.68]0.40]0.26 [ 0.13 [ 0.04 [ 0.00

0.1 3.06]2.86]2.39(2.21]221]1.84[1.57]0.96]0.63(0.38][0.24]0.12]0.02{0.00

0.2 2.8012.6212.2012.08]1.72(1.46(1.12(0.90(0.59[0.35]0.23]0.11]0.01|0.00

0.3 2.6012.45]12.0711.94]1.60(1.37[1.05[0.85[0.560.32]0.22]0.10 | 0.00 | 0.00

0.4 244122911.92]1181]149(1.28[0.98(0.79(0.520.300.21]0.09 | 0.00 | 0.00

0.5 2.241213]1.78]11.65]11.36(1.19(0.90(0.74 [ 0.48 [ 0.29 ] 0.20 | 0.08 | 0.00 | 0.00

0.6 00 2.05]11.95]1.6211.47]1.23(1.03[0.81[0.66(0.44 [0.27]0.18]0.07 | 0.00 | 0.00

0.7 1.83]1.74|1.42[1.27]11.07]0.89[0.69]0.56 0.38 [ 0.23]0.15] 0.06 | 0.00 [ 0.00

0.8 1.5811.49|1.19[1.04]0.88)0.72[0.56 | 0.45] 0.30 [ 0.18 ] 0.12 ] 0.05 | 0.00 [ 0.00

0.9 1.1711.09]0.84[0.74]0.64]0.53[0.40 | 0.30 ] 0.26 [ 0.13 ] 0.08 | 0.03 | 0.00 [ 0.00

0.95 0.81(0.77(0.59]0.52]0.44]0.37]0.29]0.22(0.14 [ 0.08 | 0.05| 0.02 | 0.00 | 0.00
n,=n,=100; k=n _+n —2 =198
0.7|784)735(6.10|5.52(4.65|3.93(3.07]2.52(1.60|0.93(0.62]0.31(0.10]0.03
0.616.74]6.27|5.21|4.71(3.99(3.26(2.60(2.05|1.37]|0.79]0.53]0.25]0.10 | 0.02
05580547452 (4.07|336(282(219]1.78|1.170.68]0.45|0.21 [0.10 | 0.00
0415084761398 (355(292(246(1.91]1.51]1.01|0.58]0.39(0.19(0.08|0.00

00 0.3[4.52]4.2313.50(3.10]2.59]2.18[1.69]1.38]0.91[0.51]0.34]0.16|0.07 [ 0.00
0.2 4.02]3.79]3.17[2.79]2.36]|1.98 | 1.53 | 1.27]0.81 [ 0.46 [ 0.31 | 0.15| 0.05 [ 0.00
0.1[3.64]342]|2.88[2.55]2.16]|1.81[1.40|1.16]0.74 (0.42]0.29]0.14 | 0.03 [ 0.00
0.0 [3.34]3.13]2.60[2.35]1.98]1.65|1.29]1.06]0.68(0.38[0.27]0.12]0.01 [0.00

0.1 3.19(2.96]2.45(2.18[1.85]1.561.22]0.99]0.64 [0.36[0.26]0.12 0.01 [ 0.00

0.2 3.02(2.79]12.29(2.03]1.7211.45|1.13]0.94]0.60 [ 0.33[0.25]0.11 | 0.00 [ 0.00

0.3 2.85[2.56(2.08]|1.96|1.57[1.34]1.06|0.86]0.56]0.31[0.24(0.11]0.00 | 0.00

0.4 2.63]12.33]1.97]1.68[142(1.22(0.97(0.79(0.50|0.29]0.22]0.10 | 0.00 | 0.00

0.5]0.0240(2.09]1.70[1.53[1.26]1.10]0.89[0.72]0.46 | 0.27 [ 0.20 [ 0.09 | 0.00 | 0.00

0.6 2.12]1.85[1.52[1.33]1.09]0.96]0.79[0.64 | 0.40]0.25]0.18 [ 0.09 | 0.00 | 0.00

0.7 1.84(1.58|1.31]1.15]0.92|0.83|0.68]0.55]0.35]0.22 0.16 ] 0.08 | 0.00 | 0.00

0.8 1.55[1.36/1.09]0.98]0.74 | 0.67 | 0.570.45]0.29 | 0.18 [ 0.12] 0.06 | 0.00 | 0.00

0.9 1.0910.970.78[0.70]0.54 ] 0.48 [ 0.39 ] 0.31]0.20 [ 0.12 ] 0.08 | 0.03 | 0.00 [ 0.00
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Tabmuua b.16. KoadduumerTsl C, B 3aBUCUMOCTM OT KOS DULIMEHTa aBTOKOPPENLnm
r(1), NnpenHasHa4YeHHble /15 NepecyeTa KPpUTUYECKUX 3HAYEHNI cTaTUCTUKK CTbloAeHTa

r(1) | 000 [ 0.01 0.02 | 003 | 004 | 005 [ 0.06 | 007 | 0.08 | 0.09
0.0 1.00 1.00 1.01 1.02 1.02 1.03 1.04 1.05 1.06 | 1.07
0.1 1.07 1.08 1.09 1.10 1.11 1.12 1.13 1.14 116 | 1.17
0.2 1.18 1.19 1.20 1.22 1.23 1.24 1.26 1.27 129 | 131
0.3 1.33 1.34 1.35 1.37 1.39 1.41 1.42 1.44 1.46 | 1.49
0.4 1.51 1.52 1.54 1.56 1.59 1.67 1.63 1.65 1.68 | 1.70
0.5 1.72 1.75 1.78 1.81 1.84 1.88 1.92 1.95 1.99 | 2.03
0.6 206 [ 207 | 2143 | 247 | 221 2.24 228 | 232 236 | 240

Tabmya b. 17 — Kputnyeckume 3Ha4eHns CTaTUCTUK OAHOPOAHOCTHU
KonmoropoBa-CmupHoBa

n

7 10 20 30 50 70 100
0 0.54 0.49 0.37 0.31 0.25 0.23 0.19
0.05 0.5 0.73 0.64 0.51 043 0.34 0.29 0.24
0.9 1.07 1.03 0.92 0.85 0.72 0.63 0.53

0 0.48 0.42 0.33 0.28 0.23 0.20 0.17
0.10 0.5 0.66 0.58 0.44 0.39 0.30 0.26 0.21
0.9 0.97 0.94 0.82 0.74 0.62 0.54 0.46

0 0.41 0.37 0.29 0.24 0.19 0.17 0.15
0.20 0.5 0.58 0.50 0.37 0.31 0.25 0.22 0.19
0.9 0.86 0.81 0.69 0.62 0.51 0.44 0.38

0 0.32 0.29 0.23 0.20 0.16 0.13 0.11
0.40 0.5 0.42 0.38 0.30 0.25 0.20 0.17 0.15
0.9 0.66 0.63 0.52 0.47 0.39 0.34 0.28

0 0.29 0.25 0.20 0.18 0.14 0.12 0.10
0.50 0.5 0.38 0.35 0.26 0.23 0.18 0.16 0.13
0.9 0.59 0.55 0.47 041 0.34 0.30 0.25
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