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OIIEHKA CBOMCTB I'lJIPOJIOTTYECKOTI O PSIJIA HABJIIOJAEHUM
IO r'MAPONOCTY PEKA BEJIASA — UCAKOBCKOE BOAOXPAHUJIMIIIE

Cmambs nocesuena anamusy 803MONCHOCHU NPUMEHEHUS. 2UOPOTOSULECKO20 pSiod HAOTI00eHUll No
eudponocmy pexa benas — Hcaxosckoe 6odoxpanunuue 01 nOCICOYIOUUX PACUEmO8 2UOpPoaocute-
ckux xapaxmepucmuk. Ilposedena oyenka 2uopoiocudecko2o psaoa Ha penpe3eHmamusHoCmb, 00Cma-
MOYHOCMb U 00HOPOOHOCHY. [Ipusedenvl npednonazaemvle NPUHUHBL POPMUPOBAHUSL HEOOHOPOOHOCTIU
2UOPONOSUHECKOU UHDOPpMAYUU HA PACCMAMPUBAEMOT TNEPPUMOPULL.

Knrouegvle cnoea: manvie pexu, su0ponocm, penpe3eHmamueHocms, 00CHMAMOYHOCHb, 00HOPOO-
HOCMb, PA3ZHOCHHO-UHMESPATbHbIE KpUsble, CPeOHec00080U pacxod, 60OHOCHb, HOPMA CMOKA, CIMAmu-
cmuyeckutl ananus, kpumepuii Quuepa, kpumepuii Cmvrooenma.

ITocTtanoBka mnpodJeMbl, 000CHOBaHUE
ee aktyaabHocTu. OCHOBY ruaporpaduue-
ckon cetn JIHP cocraBisiror Manele pexu. B
pe3yabTaTe BOJOXO3SIICTBEHHON IesTEIHHO-
CTH B OacceilHax MaJbIX PEK, a TAKKE CHIDKE-
HMS KOJIMYECTBA BBINAJAIONINX OCAJKOB B IIO-
cienHee Bpems HaOmomaercs oOpa3oBaHHE
3HAYUTEIILHOTO JIe(DUINTa BOJIHBIX PECYPCOB,
CHIDKEHHE CTOKa. BcellencTBHe 3TOro BO3HU-
KalOT TPYIHOCTH B BOJOOOECIICUCHHUH TIPEII-
MIPUSATHANA U HACEIEHUS PETHOHA.

JIist  CBOEBPEMEHHOTO BBISIBIICHUSI HETa-
TUBHBIX TMPOIIECCOB, TMPOTHO3HPOBAHMS HX
pPa3BUTHsA, TPEIOTBPALIEHUS BPEIHBIX TIO-
CIIECTBUN M olpeneieHus: creneHu 3¢ gek-
TUBHOCTH MEPOINPHUATHI, HANpaBICHHBIX Ha
panMoHaIbHOE MCIOJB30BaHUE U OXpaHy T0-
BEPXHOCTHBIX BOJl, HEOOXOJUMO BECTH TIO-
CTOSITHHBIC HAOJIOJIEHUS 32 THIPOJIOTHIYECKUM
PEKUMOM MaJIbIX PEK, OCOOEHHO TeX, KOTO-
pbI€ UMEIOT CTPATErMuecKoe 3HAaUCHHE.

K coxamennto, Ha CerogHsIIHUN JEHb
M3YUYEHUIO THUAPOJIOTUYECKOTO PEKHMa Ma-
JIBIX PEK HE YIEJsIeTCs JOKHOTO BHUMAHUS.
Ha OonpmumHCTBE MasbIX PEK OTCYTCTBYIOT
TUAPONIOCTHI W HAONIONCHUS HE BEIyTCH.
BwmecTe ¢ TeM BO Bpemsi 3KCIUTyaTaluu BOJIO-
XPaHWUJIHIILL BEIyTCS TUAPOTIOTHIECKUE
HaOMIOACHUST JUIs  KOHTPOJIA  BOJOXO3SH-
CTBEHHOTO Oasanca Bojoxpanwimml. [lo Uca-
KOBCKOMY BOJIOXPaHWJIMIILY OILIEHKAa BOJOTPHU-

12

TOKa mpousBoamiack ¢ 1953 r. Oagnako nepen
HCIOJIb30BAHUEM J3THX JaHHBIX UX HE00XO-
MO TIIATEIBHO IPOBEPUTH Ha perpe3eHTa-
TUBHOCTb, IOCTATOYHOCTh U OAHOPOJHOCTb.

Ilenvro nanHOW pabOTHI SABJISETCS OICHKA
CBOMCTB THUIPOJIOrMYECKOro psijaa Halmrozae-
HU 10 McakOBCKOMY BOJOXPAaHWIMILY IS
BO3MOXKHOCTH NMPUMEHEHHS 3HAYEHUN psija B
TUIPOJIOTUYECKUX pacueTax.

Obvekm uccnedoeanHus — MHOTOJICTHUN
PsI TOOBBIX pacxoA0B peku benoit B paiione
IUIOTUHBI  VIcakoBCKOro  BOJOXpaHWJIMILA
(ruppocTtBOp peka benas — VcakoBckoe Bo-
JOXPaHUJIHIIIE).

Ilpeomem uccnedoeanus — CBOWCTBA
TUIPOJIOTUYECKOTO psilia, XapaKTepU3YyIOIIe
BO3MOXHOCTb MCIIOJIb30BaHUS €ro JaHHBIX B
JabHENIINX THAPOJIOTUYECKUX pacueTax.

3aoauu uccnedosanus:

— aHaJIM3 PENpPEe3eHTATUBHOCTH psiia TUM-
POJIOTHYECKUX HAOIIOICHUI;

— OLIEHKa JIOCTaTOYHOCTH IMEPUOJa MHOIO-
JIETHUX HaOMIoJeHU 3a CTOKOM peku bernoil B
paiioHe rIoTHHbI cakoBCKOro BOJOXpaHIIIMIIZ;

— aHaJIU3 OJAHOPOJHOCTHU T'UAPOJIOTUYECKO-
ro psja;

— BBISIBJICHHE TMIPEANOJaraéMbIX MPUIHH
BO3HUKHOBEHHUSI HEOJHOPOJHOCTH T'HAPOJIO-
TMYECKOro psijia.

Metoabl ucciaenoBanus. B pabore wuc-
MOJIB30BAJICS Psii HAOIIOACHUN 3a TOJIOBBIM
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CTOKOM peku benoil B paiione miotussl Mca-
KoBCcKoro Bogoxpanwmma. C 1953 r. mo
2003 r. TUAPOJIOTUYECKUE JTAaHHBIE B3STHI U3
orueta «Pa3paboTka BOMOXO35HCTBEHHBIX
OanaHcoB VcakoBCKOro BOJOXpaHMJIUINA Ha
p. benas Jlyranckoii obmactu», ¢ 2004 r. no
2019 r. psin nmpoJOJIKEH JAaHHBIMH HaOIroze-
HHM, TPEAOCTaBICHHBIMU ATYEBCKUM METaJl-
JyprudeckuM KOMOMHATOM.

Jlis mocTpoeHus: pa3HOCTHOM HHTErpab-
HOW KPUBOW MO THAPONOCTY peka JlyraHp —
noc. Jlonnnosckoe (Bnagumuposka, Kanuno-
BO) MCIOJIb30BAIMCH JaHHBIC HAOIIOCHUN 32
CPEIHETOI0BBIMU pacxoiaMH U3 oQuIHallb-
HBIX HCTOYHUKOB [1, 2].

[IpencraBuTenbHOCTh psiia HaONIIONEHUN
mo ruapomnocty peka bemas — McakoBckoe
BOJOXPaHWJIMILE ONpeeNsiaach Npu MOMOIIH
aHaJIM3a CUHXPOHHOCTH KojieOaHUI pa3HOCT-
HBIX MHTETPaJIbHbIX KPUBBIX CPEIHET0/I0BbIX
pacxonoB. IlocTpoeHne pa3HOCTHBIX HHTE-
IpajJbHBIX KPUBBIX PACUETHOM PEKU U PEKU-
aHaJlora MPOU3BOJIWIOCH NPU HOMOIIM Ma-
cTepa JauMarpaMMm IporpaMmmbl  Microsoft
Excel.

OneHka JIOCTaTOYHOCTH PACYETHOIO Iie-
puoJia THIPOJOTHYECKUX HaOMI0JeHUN mpo-
M3BOJIMIIACH OMPE/EIEHUEM BEJIIMYMHBI OTHO-
CUTEJIbHOM CpeJHell KBaapaTU4ecKol Ommod-
KU HOPMBI TOZIOBOT'O CTOKA.

AHanu3 oAHOPOJHOCTU OCYUIECTBIISICS Ha
OCHOBE CTaTHCTHYeCKOro aHainuza. Jljig Ko-
JINYECTBEHHOW OIIEHKH CTAaTUCTUYECKON Of-
HOPOJHOCTH OBLIM HPUMEHEHbl KpUTEPUU
OJTHOPOJIHOCTH  BBIOOPOYHBIX  JIUCHEpCUit
(xpurepuit Gumiepa).

H3znoxenne marepuana. McakoBckoe BO-
JOXpaHUJINILE, pacloloKeHHoe Ha peke be-
JIOH, SIBJIIETCS OCHOBHBIM MCTOYHHUKOM BOJIO-
notpebsieHuss AJYEBCKOrO0 MeTaJulypruye-
CKOro KoMOMHaTa — Tpasoo0pa3yromero
npennpustus r. Amdecka. [locmegnue He-
CKOJIBKO JIET OCTPO 0003Haumsiach mpoodsema
CHW)KEHHUs pacxoja Bojabl Manbix pex JIHP.
OTO mNpuBENO K 3HAYUTEIBHOMY YMEHbIIIE-
HUIO 00bEMa CTPATErMYE€CKH BAaXKHBIX BOJIO-
xpanuwnuin PecnyOnuku, B ToMm uucie u Hca-
KOBCKOI'0 BOJJOXPAaHUJIUILA.
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Jlig onpeneneHus BO3MOKHOCTH HCIIOJNb-
30BaHUS B TMOCJIEIYIOIIMX pacyeTrax HMeEo-
IUACA P THAPOJIOTHYECKUX HAOIIOACHUN
JOJDKEH OBbITh MOJBEPTHYT IPOBEPKE Ha pe-
MPE3EHTAaTUBHOCTh  (IIPEICTaBUTEIBHOCTD),
JOCTaTOYHOCTb U OJIHOPOAHOCTD.

UtoObl OLEHUTH MPEACTABUTEIBHOCTh UME-
IOLIerocsl psjia HaOMOJEHUH 3a TOIOBBIM CTO-
KOM, HEOOXOJIMMO MPOBECTH aHAJIN3 CUHXPOH-
HOCTH KOJIEOAHUM Pa3HOCTHBIX HMHTErPaIbHBIX
KPHBBIX CPEJHEr0/IOBBIX PAcXOJOB IO T'HIpO-
nocty peka bemas — McakoBckoe BOAOXpaHHU-
JIMILE U TUAPOIOCTY PEKH-aHAJIora, YKa3aHHOM
B OTUYETE O HAy4HO-HMCCIIEA0BATENbCKOM paboTe
000 «ITAH3KCy.

Jlyia oxa3arenbCcTBa PErnpe3eHTaTUBHOCTU
psaa UMEIOUIXCS TUIPOJIOrHUYeCKUX HalIo-
JNeHuM 1o rujapomnocry pexka bemas — Hca-
KOBCKOE€ BOJOXPaHWIMILE JOCTaTOYHO COIO-
CTaBUTb €r0 Pa3HOCTHYIO HHTETPAIbHYIO
KPUBYIO CPEIHET0JIOBBIX PacXoJ0B C KPUBOM
[0 OJIHOMY M3 THJIPOINOCTOB, CUHXPOHHOCTH
KOTOpOro Jioka3aHa B otdyere. Haubonee noa-
XOJSIIMM Ui 3TOM Lenu SBJsieTcs psii TUi-
POJIOTUYECKUX HAOIIOJEHUH IO THUAPONOCTY
peka Jlyranp — moc. JlonmunoBckoe (Bnamm-
MupoBka, KannHoBo). Beibop nmeHHo 3TOr0
TUAPOJIOTUYECKOr0 IOCcTa OOYCIIOBJIEH He-
CKOJIbKUMH (pakTOpaMu: BOJOCOOPHI pEeK Ha
ruaponocrax peka bemas — McakoBckoe BO-
JoXpaHwiniie u peka Jlyranp — moc. Jlonu-
HoBckoe (BmagumupoBka, KanmHoBo) 6mau3ku
B reorpauyeckoM IjIaHe, IUIOMIAJU BOJIO-
cOOpOB peK 10 THAPONOCTOB OTIMYAKOTCS
JpyT OT JIpyra MeHee 4eM B JiBa pasa, Kiuma-
TUYECKUE, THUJIPOreOJOTHUYECKHE U YCIOBUS
(GbopMUpOBaHUSI CTOKA OJTHOTUITHBI.

HcTounukuy, ucnoiab3yemble JUIsl TOCTPOe-
HUsI Pa3HOCTHOM HHTErpPAJIbBHONW KPUBOM I10
rugponocty peka Jlyranp — moc. JloauHOB-
ckoe (Bnanumuposka, KanunoBo), conepxar
JaHHbIE HAOIIOJEHUI MO TMAPONOCTaM TOJb-
ko 10 1980 r. Benencrue 31oro pa3HocTHas
MHTEerpajbHas KpuBas CpPEIHETrOJOBbIX pac-
XOJIOB 1O rujponocty peka Jlyrano — moc.
HonuHosckoe (BmagumupoBka, KannnHoBo)
MOCTpOeHa ToJbKO ¢ 1949 r. (Havamo ruapo-
Joruueckux HabmoaeHui) mo 1980 r.
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PasHocTHas WHTerpajgbHas KpuBas TMpei-
CTaBIISIET COOOM CyMMapHYIO KPHBYIO OTKJIO-
HEHUH rOJOBBIX 3HAYEHUN CTOKA OT CPEIHETO
€ro 3HaUCHUS 32 BECh NIEPUO/T HAOIOJCHUN.

CHauana misg JaHHOTO psijga HaOII0ICHUMA
BBITIOJTHSICTCS BBIYMCIICHHE MOMIYJIBHBIX KO-
3¢ dUIUEHTOB:

k-2, (1)
D
rae Ki — MoayJbHbIN KO OUITHECHT;
Qi — 3HayYeHWe JAHHOTO psija B i-bId TOJ

HaOJTIOICHUI, M>/CeK.;

Qo — cpeHee 3HAUEHHE psAja, MY/cex.

Ecim K>1, rox siBasgeTcss MHOTOBOIHEBIM,
ecin K <1 — manoBogubim. [l cpeHUX 11O
pogHocTu JieT K =1 uin OJU30K K eIUHHUIIE.

3areM ONpeeNnsoT OTKIOHEHHUS MOYJIb-
HBIX KO3 (UIUEHTOB OT UX CPEIHEro 3Haye-
Hus, paBHoro enunune (Ki—1), u, Hakower,
MPOM3BOJUTCS TOCTPOCHUE HWHTETPATbHON
KPUBOM TOCJIEI0BATEIBHBIM CYMMHUPOBAaHUEM
3TUX OTKJIOHCHMI:

Z(K; =1)= (). 2

B Hnameii pabote /Ui aHanM3a penpe3eHTa-
TUBHOCTM HEOOXOJUMO IIOCTPOCHHE JBYX
COBMELIEHHBIX KPHUBBIX 110 FUAPOIIOCTaM peKa
benas — McakoBckoe BOJTOXpaHUIUIIE U PEKA
Jlyraup — noc. lonmunosckoe (Bnanumupos-
ka, KamunoBo). [yl MCKIIOYEHUS BIUSHUA
BPEMEHHOM M3MEHYMBOCTU CTOKA YYUTHIBAIOT
Koa(purmeHt Bapuanuu (n3meHunBoct) Cy:

o
C, = 00 3)

Q0,0a
rie 000u — CPEIHEKBAAPATHIECKOE OT-

KJIOHEHHUE psiia CPEJHETOIOBBIX PAcXoJ0B Ha
pacueTHoii peke (peka bemas) m Ha peke-
ananore (peka Jlyranp) COOTBETCTBEHHO;

Qo,0a — CpeIHee 3HAaYeHHE pacxoia pac-
YeTHOH PEKH W PEKH-aHaJIora COOTBETCTBCH-
HO, M’/Cex.

B cnyuae, xorja KOJIHYECTBO JieT HaOIrO-
nenuit 6onee 30, cpemHEKBaAPATUUECKOE OT-
KJIOHEHHE ompezaensercs no Gopmyie:
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Z(Qi,ia - Q0,0a )2

O, = 5
00, .

4)

rae Qiia — CPEeIHEroloBOM pacxojl pac-
YETHOM PEKU U pPEKU-aHaJlora COOTBETCTBEH-
HO B i-blif TOJI HAOIFOICHUIA, M>/CEK.;

(Qo,0a — CpelHee 3HAaYeHHE PAcXofa pac-
YETHOM PEKHM U pPEeKU-aHaJlora COOTBETCTBEH-
HO, M>/cex.;

1 — KOJIMYECTBO JIET HAOIIOCHU.

C yderoM Kod(pduIMEHTa BapuallUUd pasz-
HOCTHBIC WHTETPaJbHbIC KPUBBIC IO THIPO-
noctam peka benas — McakoBckoe Bomoxpa-
Hunune u peka Jlyramp — noc. [{onmHOB-
ckoe (BmagumupoBka, KamunoBo) Oyayt
MPEJICTaBIATh COO0M rpapuKu 3aBUCHMOCTH
HapacTarolel CyMMbl OTKIOHEHUN MOAYIb-
HbIX K03 duimenToB ot equnuibl (Ki—1) or
BpEeMEHH (B rojiax):

X(K;-1)
C

v

= /(1) )

CoBMellleHHbIE PA3HOCTHBIE UHTETrpaJIbHbIE
KpHUBBIE 1O THApoIocTaM peka benas — Hca-
KOBCKOE BOJOXpaHwmile U peka Jlyranp —
noc. [lomunoBckoe (Brnagumuposka, KammnHo-
BO) MpeACTaBlIeHbl Ha pUCYHKE 1.

Pe3ynbpTaTel aHanmM3a COBMEUIEHHBIX pa3-
HOCTHBIX HMHTETPAJIbHBIX KPUBBIX CpPEIHETO-
JIOBBIX PacxoAoB (puc. 1) MOKa3bIBAIOT COB-
NaJieHue TEeHJIEHUUH B KoJeOaHUSX MHOTO-
JIETHET0 CcTOKa mo OacceiiHam pek benas u
Jlyransp B mpenenax yKa3aHHbBIX TUAPOIIOCTOB.
Jlis OorpaHMuYEHHOrO0 NEepUoAa pPE3yJIbTaTOB
HabOoIeHUH 1o ruapornocTy peka Jlyranb —
noc. Jlonnnosckoe (Bnagumuposka, Kanuno-
BO) OYEBHUJHO COBIMAJICHUE JIET BBICOKOH H
HU3KOW BOJHOCTH MO OacceitHam o0eux peK,
XapakTepa U3MEHEHUs BOJIHOCTH, a TaKKe OJI-
HOro MoJyiHoro uukiaa BojgHoctH (I muxn —
1957-1976 rr.) Takum o6pazom, Mo pe3yibTa-
TaM COIOCTABJICHUS! PAa3HOCTHBIX HUHTErpajib-
HBIX KPHUBBIX MOXHO YTBEP)KIaTbh, 4TO MX KO-
nebaHusi cUHXpOHHBL. CrenoBaTenbHO, UMe-
IOIUNACSA Psii HAONIOACHUNA 32 MHOTOJICTHUM
CTOKOM IO THApornocTy peka bemas — Hca-
KOBCKO€ BOJIOXPaHUJIUILE PEIPE3EHTATUBEH.
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—@—p. benaa-nnoTuHa MCcakoBCKOro BOAOXPaHMAULLA

I, 11, 111, IV - noNHbIE UMHKHAbI BOAHOCTU

=C=p. flyraHb-noc. JonnHoBCKoe (B/1laAMMUPOBKA,

KanuHoBgo)

PI/ICYHOK 1 - COBMeIlIeHHBIe Pa3HOCTHBIC HHTCTPAJIbHBIC KPUBBIC CPEAHETOJOBBIX PACXOJI0B
1o ruaponocraMm peka benas — McakoBckoe BOJIOXpaHUIIUILE U peka Jlyranb — noc. Jlo1nHoBCKoOe
(Bragumuposka, Kanunoso)

CHHXpOHHOCTb KOJ€OaHHH PEXKUMOB HC-
CJIEyeMBbIX HaAMHU PEK 32 COBMECTHBII Mepuoa
HaOJI0ICHUH KOJIMYECTBEHHO MOKHO OLIEHUTH
KOA(pGUIIMEHTOM NapHOU KOppEeIsLuH, XapakK-
TEPU3YIOLIMM B HallleM clyyae TECHOTY JIU-
HEITHON B3aMMOCBSI3U MEXAy psiiaMu HaOiro-
JeHU 3a CTOKOM IByX pek [3]. JluneinsIit
KOA(pGUIMEHT NapHOW KOPpESILUU Onpeaes-
ercs B peaenax —1 <R <1. Yem Ommxe abco-
JIOTHOE 3Ha4YeHue korpouuuenta R k 1, Tem
CUJIbHEE JIMHEWHAs CBsA3b. [ KaueCcTBEHHOMU
OIICHKH KO3 dHUITMEHTA KOPPEIAIMU Hanbosee
4acTo MpUMEHAT mkainy Yennoka. B 3aBu-
CUMOCTH OT 3HaueHUsl Kodp@uireHTa Koppe-
JSALUU CBA3b MOXKET MMETh OJHY M3 OLEHOK:
0,1-0,3 — cma6as; 0,3—0,5 — 3amerHas;
0,5-0,7 — ymepennas; 0,7-0,9 — BbIcOKas;
0,9-0,1 — BecpMma BbicOoKasi. OOBIYHO KPHUTH-
YyecKoe 3HaueHue KodpduinenTa napHou (niam
MHO>KECTBEHHOI B CIy4yae UCIIOJIb30BaHUs He-
CKOJIBKUX PEK-aHaJIOrOB) KOPPENsSUKN PUHU-
MaroT Rip>0,7. TlockosibKy palioH pacmoso-
XKEeHHs OacceitHOB HcCieyeMOil peKH U peKu-
aHajora siBJsieTcs cj1abo M3y4eHHBIM B THJIPO-
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JIOTUYECKOM OTHOILIEHHHM, JIONyCKaeTcs Mpu-
HHUMaTh 3HaueHus Ry, <0,7.

Koadpuuuentsl napHoit Koppensiuuu ¢
yBeJIMUEeHUEM paccTosHusi L Mexnay neHrtpa-
MH TSDKECTH BOAOCOOpoB yOwiBatoT [4]. B
nuana3one paccrosHuit 0—2500 km npeoOina-
JaeT TOJOXKUTENIbHAsA KOPPENsALUs MEXKIY
CTOKOM paccMaTpUBAaeMbIX pPEK; NpU Jallb-
HEHIIeM YBEJIMYEHUU PACCTOSIHUSI — B CpeJl-
HeM cia0o oTpuIaTeNbHas KOPPEsus, Ko-
topas rpu L=9000 kM Gin3Ka K HYJIIO.

N3 pucynka 1 BHUOHO, YTO COBMECTHBIN
nepuoj; HaOMIOJEHUI MO THIPOIOCTaM peKa
benas — nnotnHa McakoBCKOro BOJOXpaHHU-
aumia v peka Jlyrans — noc. JlonmmHOBCKOE
(BnanumupoBka, KanuHoBo)  cocraBisier
28 net (c 1953 r. mo 1980 r. BKJIFOUUTENBHO).
[Ipu coBmectHOM nepuojie meHee 30 yeT Ko-
3¢ GUIUEHT MapHOW KOPPENsMY MEX1y 3Ha-
YEHUSIMA CTOKa M0 THAPOINOCTY peka be-
nasi — lcakoBckoe BOJOXpaHWIMIIE U 3Ha-
YEHUSIMU CTOKa MO Tuaponocty peka Jly-
ranb — noc. JlonmuHnoBckoe (BrmagmmupoBka,
KanunoBo) onpenensiem o ¢popmyiie:
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Y10 -2)(Qu — Q4]

(n-1)og00,

rae (J; — CpemHeroloBOM pacxoi pacyer-

HOU peku (peka benas) B i-b1if rog HaOmIOE-
HHIA, M/CeK.;

Qo — cpenHee 3HaYEHHE pacxoja pacuer-
HOM peku (peka benas) 3a coBMeCTHBIN nepu-
o1 HabJIOIeHN i, M>/ceK.;

Qia — CPEIHETOI0BOM PacxXo aHAJIOTOBOU
peku (peka Jlyrans) B i-blil r0J] HaOIIOCHMUIA,
M>/CeK.;

(Qos — cpelHee 3HAUYEHHUE pacxoja aHao-
roBoil peku (peka JlyraHp) 3a COBMECTHBIN
nepuos HabMIONeH i, M>/CeK.;

1 — KOJIMYECTBO JIET COBMECTHOTO TIEPHO-
I1a HaOJITOIEHUM;

00 — CPEIHEKBAJPATHUECKOE OTKIOHCHHE
psijia CpeAHEr0JIOBBIX PACXOA0B Ha pAaCUETHON
peKe 3a COBMECTHBIN NEpUO HAOIII0ICHU;

00a — CPEIHEKBAJAPATHYECKOE OTKIOHE-
HUE psijila CPEITHETOJOBBIX PacXoJl0B Ha aHa-
JIOTOBOM pEeKe 3a COBMECTHBIM IIEpUOL
HaOJI0IeHU .

[Ipu n<30 ner pacuetHas Qopmyna (4)
IUIL  BBIYUCIICHUS CPEIHEKBAIPATHUYECKOTO
OTKJIOHEHHS TIpeoOpa3yeTcs:

R= )

Z(Qi,ia - Q0,0a )2

n—1

00,00 = (7)

3HaueHue kordpduuueHTa napHou Koppe-
namuM - R s psiioB  THAPOJIOTHYECKUX
HAOJIOIGHUIT TI0 THAPOIOCTaM PAaCcYETHOM
peku u peku-aHanora cocrasiser 0,64957.
CornacHo mkaie Yennoka, KoppensiiiMOHHas
CBSI3b MEXJy psilaMU HaOJIOIEHUH 110 ucclie-
IyeMOW peke ¥ 10 peKe-aHAJoOTy IIpH
R=0,64957 ymepennas, HO npuOMmKaeTcs K
BbicOKOW. Takum oOpas3om, JMHEWHas B3au-
MOCBSI3b MEXIY psIaMU HAOIIOJCHHUN SIBIISI-
€TCs1 JOBOJIBHO TECHOM.

JlocToBEpHOCTh KOA(pUIIMEHTa KOppes-
UM yCTAaHABIUBAIOT C MTOMOIIBIO KOA(hHUIIN-
eHTa gocroBepHocTH Ky mo dhopmyre:

; ®)

16

I7le Or — CPEIHEKBAJPaTHUECKOE OTKIIO-
HeHue K03(pPUIMEeHTa KOPPETSILIHH.
B cBorwo ouepenp, Gr BBIUUCIAETCA IO

dbopmyre:
1R

n—1

OR )

B namem cmnydae konhduImMEHT 10CTO-
BepHocTu Kj cocrasiser 5,84.

Koadpunuent koppensiuuu npuHUMAETCS
JOCTOBEPHBIM, €clu OH Oosiee yeMm B 2 pasa
MIPEBBILLIAET CBOE CPEIHEKBAIPATUYECKOE OT-
kJoHeHue [5]. B Hammx pacyerax mpeBblliie-
HUE CcOoCTaBJIeT OoJiee 5, UTO J0Ka3bIBAET JI0-
CTOBEPHOCTH K0o3(pdurmenta koppensunn R.

JIns nanpHeIero aHajins3a JaHHBIX Ha JI0-
CTaTOYHOCTh M OJHOPOJHOCTH HEOOXOIUMO
BBIIETIUTh U3 MMEIOLIErocs psjia TUIPOJIOTH-
YECKUX HAOJIIOJIEHUN pacUeTHBIM TEpHUOJ, KO-
TOPBIN JOJDKEH BKIIIOYATh B c€0sl TOJIBKO IMOJI-
HbI€ 3aKOHYEHHbIE IMKJIbI, UMEIOINE MHOIO-
BOJHYIO ¥ MaJoBOAHYIO ¢a3bl. JlaHHOE ycio-
BHE HEOOXOIMMO IMOTOMY, YTO OCHOBOH JUIs
OTpeNIECHNs] BCEX TUIPOJIOTMYECKUX Xapak-
TEPUCTHUK SIBJISIETCS HOpPMa CTOKAa — CpeJHee
apudmeTrueckoe 3HauY€HHE TUAPOJIOTHYECKO-
ro psaa. B ciydae, ecnu B pacueTHbI Nepruo
KpOME IOJIHBIX IMKJIOB OYJeT BKIIIOYEHA €IlIe
1 MHOTOBOAHAs (haza, TO cpenHee apupmeTu-
YecKoe 3HayeHue OyJIeT 3aBbILIEHO IO CpaB-
HEHUIO ¢ UCTUHHOW HOPMOM CTOKa, a eciii Ma-
JIOBOJIHAsI — TO 3aHWKeHo [6]. [Ipoanam3u-
pPOBAaB Pa3HOCTHYIO HHTETPAJIbHYIO KPHBYIO
CPEHEr0JI0BbIX PacXoJIOB IO TMAPOIOCTY pe-
ka bemas — lcakoBckoe BOAOXPaHMJIMILE
(puc. 1), MOXXHO BBIIEIUTH YETHIPE IMOJHBIX
BoaubIlx 1wmkiaa: I — 1957-1976 rr.; 1 —
1977-1991 rr.; I — 1992-2004 rr.; IV —
2005-2009 rr. CoOTBETCTBEHHO, pacueTHBIH
IIEpUoJa 1O ruApornocTty peka benas — Hca-
KOBCKOE€ BOJOXPAaHMJIMIIE COCTAaBUT 53 roxa
(c 1957 r. mo 2009 r.)

Hopma croka mis pacueTHoro mepuoja
ompenensieTcs mo popmyie:

29
n

===, (10)
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rae ;i — CpPeaHEeTrOJ0BOM pacxoJ pacyer-
HOM peku (pexka benas) COOTBETCTBEHHO
B i-bIii r0J1 HAOJIOICHHUIA, M>/CeK.;

N — KOJIMYECTBO JIET HAOIIOAECHNIA.

Hopma croka mnms pacueTtHoro mepuoaa
1957-2009 rr. cocraBmsier 1,44 m>/cex.

BennunHa OTHOCUTENBHOW CpEeIHEN KBaj-
paTUYEeCKON OMMOKN HOPMBI T'OJIOBOTO CTOKA

86, ornpeacidgromas A10CTaTOYHOCTb PACUCT-

HOTO TIEpHOJia THAPOJOTHYECKHX HaOII0/Ie-
HUM, Beraucisiercs no gopmysne (11) [5-7]:

! -100% .

&= =
N

Psan nabmrogeHuii cUMTaeTCA JOCTATOYHBIM,
€CIIM CpelHssl KBaJpaTudeckas oImuOKa Hop-
MBI CTOKa HaxoauTcs B Auanazone = (5-10) %.
Koadpdunuenr Bapuanuu Cy onpenensiercs 1o
dbopmyne (3), rae B 3HaAMEHATee B KauecTBE
CPEHEro 3HAuYeHUs! pacxojia pacueTHOW peKu
UCIOJBb3yeTCsl HOpMa CTOKA Ui PAacYeTHOrO
nepuona. [Iposeas pacuersl o Gopmymnam (4),
(3) u (11) nsa pacyeTHOrO MEPUOAA TUIPOIIO-
THYEeCKUX HaOIoeHui n =153 roma mo rujapo-
nocty peka benas — McakoBckoe BOaoxpa-
HUJIUIOEC, IOJYYUM CICAYIOINHUE 3HAYCHHA
CPEIHEKBAaPAaTUYECKOT0 OTKJIOHEHUS psla
CPEAHEr0/IOBBIX PACX0JIOB (U§ ), K03 duLn-

(1D

€HTa Bapuaiuu roxosoro croka (C,) u OTHO-

CUTEJIbHOM CpeqHell KBaapaTU4ecKol OIIno-
KU HOPMBI TOZIOBOT'O CTOKa (gé) Ui pacuer-

HOT'O TIepHOJIa:

o5 = 0,703; C, = 0,48825; €5 = 6,7%.

Iockonbky &5 cocrapsier Menee 10 %, TO

JNIMHY pacdeTHoro nepuoma 1957-2009 rr.
MOXXHO CUMTaTh JOCTAaTOYHOM Ui MCIOJIb30Ba-
HUS B TAJTbHEHILINX THPOJIOTUUECKHUX pacyeTax.

OneHuM OJTHOPOJHOCTH THJIPOJIOTHYECKO-
ro psjaa mno ruaponocty peka bemas — Hca-
KOBCKOE€ BOJIOXpPaHWJIMIIE HAa OCHOBE CTaTH-
cThuueckoro aHanusa. [IpoBepka Ha oHOpO-
HOCTh HEOOXOJMMa JJis BBISICHEHUS (pa30BOM
CTaOWJIBHOCTU BEJIMYMH, COCTABJISIOIINX P
Jisg oneHku OyAeM MPUMEHSTb KpUTEPUH

OJTHOPOJIHOCTH  BBIOOPOYHBIX  JIUCHEpPCUit
(xputepuit Ouiepa) u BBIOOPOUHBIX CPEIHUX
(xputepuit CTbIOJCHTA).

OrneHka OJHOPOJHOCTH T'HJIPOJIOTHYECKOTO
psza 1O BbIIIEYKa3aHHBIM CTATUCTHUECKUM
KPUTEPUSIM COCTOUT B CPABHEHHU PACUETHOTO
3HAUEHMsI CTATUCTUKU KPUTEPUS ISl OJHOPO-
HBIX TIOCJIEIOBATENIbHBIX YacTel psaa, MOy-
YEHHOM M0 SMIMPHYECKUM JaHHBIM, C €€ KpH-
THYECKUM OOOOIIICHHBIM 3HAUEHHEM, TIPU 3a-
JTAHHOM YpOBHE 3HaUYMMOCTH, 00beMe BbIOOp-
K{, KO3 PUIIMEHTaX aBTOKOPPEISILIMU U aCUM-
METpUH. YPOBEHb 3HAUUMOCTU 3amaeM 5 %,
YTO COOTBETCTBYET MPHUHATUIO HYJIEBOWU TI'M-
oTe3bl 00 OJTHOPOJHOCTH BPEMEHHOTrO psijia
¢ BeposTHOCTHIO 95 % [8].

[IpoBepky ogHOpOIHOCTH psifa Habmone-
HUN HEOOXOAMMO HA4YMHATH C MPOBEPKHU OJ-
HOPOJHOCTH Jucnepcuii. B mepByro ouepenn
HE00X0JMMO YacTh MUMEIOLIErocs TUIPOIOTH-
YeCcKOro psijfa HaOMIOJCHHUM, NPHUHATYIO 3a
pacueTHbIl nepuoj, a uMeHHo ¢ 1957 r. no
2009 r., pa3ouTh Ha JABE MPUMEPHO paBHbIE Ya-
ctu: 1957-1983 rr. (27 ner) u 1984-2009 rr.
(26 nert). Jlanee BbABUraeM TUIOTE3Y OJHO-
POJIHOCTH, WJIM HYJIEBYIO THUIIOTE3Y, U ajlb-
TEPHATUBHYIO €{ TUIIOTE3y HEOIHOPOJHOCTH.
PacuerHoe 3Hauenue cratuctukn Pumepa F
JUIs JIByX IIOCJIEJIOBATEIbHBIX 4YacTed psjia
onpenensiem o ¢opmyre (12) [8]:

F==L, (12)

rjae 0'12, 0'22 — JMCIEpPCUU JIBYX CJeIyto-
IIUX JpPYyT 3a APYyrom yacteil BbiOOpok. B ka-
4eCTBE 0'12 IIpUHUMAETCs OOJIbllIee 3HAUYEHHE.
Jucrniepcuto paccuntbiBaeM 1o (opmyse [9]:

X(0-0
S = M (13)
n-1
rae (J; — CPEeIHEroJ0BOM pacxoj B 1-bIi

roJ1 HaOJFOICHUI, M’/CeK.;

n — 00beM BBIOOPKHU.

Kputnueckoe 3Hauenue craructuku Pu-
mepa F, nmpu ypoBHe 3Haunmoctu 5 % 3aBu-
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CUT OT YHUCeJ CTENeHel CBOOOJbI V JIBYX 4a-
CTeH BBIOOPKHU Vi U V2!

(14)

v=n-1,
v =27-1=26; v, =26-1=25.

F. onpenensiem meromom unTepriosnsiuu [9].

Pe3ynbpTarhl BEIYMCIECHUN NIPEICTABICHBI B
Ttabnuie 1.

Kax Bunmno u3 Tabmuuel 1, pacuerHoe 3Ha-
yeHue kpurepus Oumepa F npesslmaer ero
KputHueckoe 3HaueHue Fo. B arom ciyuae
TUTIOT€3a OJHOPOJHOCTH OTKIJIOHSIETCA U
MIPUHUMAETCSI AJIbTEPHATHBHAS TUIIOTE3a (He-
onHopoaHOCTH). Ecnu rumore3a ogHOpOAHO-
CTH JIUCIIEPCUN OTBEpraercsi, TO OMHOPOJI-
HOCTh CPEJIHHMX HE MPOBEPSETCA U PSAI MPU-
3HAeTCs HEOAHOPOIHBIM [10].

[Ipumenenne HEOTHOPOTHOTO THIPOJIOTH-
YEeCKOro psifa sl JAIbHEHIINX THAPOJIOTHYe-
CKHX PACUETOB SIBJSICTCS HempuemiieMbIM. J[7ist
TOTO, YTOOBI YCTPAaHUTh HEOTHOPOJHOCTH Psia
THJIPOJIOTUYECKUX HAONIOCHUN WM MHHUMHU-
3UpOBATH €€, HEOOXOMMO, B TIEPBYIO OYEPEb,
MOHSATh MPUYMHY €€ BO3HWKHOBEHHUS. YUUTHI-
Basi 0COOCHHOCTH BOJOCOOPHOM TUIOMIAIN PEKU
benoii u Teppuropun Jlonbacca B 11e0M, MOX-
HO BBIICTIMTH HanOoJIee BEPOATHBIC U3 HUX [4]:

— HapyIIeHUE MOBEPXHOCTHOTO M TOA3EM-
HOTO CTOKa B peKy benyro pa3ButHeM Kapb-
epHoii nestenbHocTH [11];

— U3MEHEHHUE METEOPOJIOTHYECKUX (PaKTo-
POB, BIMSIOMUX Ha (OPMHUPOBAHUE PEUHOTO
CTOKa (HampuMep, MOBBIIIEHUE TEMIIEPATyPhI
BO3/IyXa B 3UMHHUH MEPHUOJ MOXKET MPHUBECTH
K U3MCHEHHUIO BHYTPUTOJOBOTO pacipeselie-
HUS CTOKA);

— peryJupoBaHHe PEYHOro CTOKA U Apyras
XO3SMCTBEHHAS JIeITCIHbHOCTS [12].

HeoanopoaHoCTh rUiposoruyeckux Haouo-
JeHHl 1o rujaponocty peka bemas — Hca-
KOBCKO€ BOJOXpPAaHWIMILE YKa3blBaeT Ha
HEO0OXOMMOCTh MPOBEIEHUS psAja JOMOTHU-
TEJIbHBIX UCCIECIOBAHUN U MeponpuaTuil. Bo-
NEPBBIX, IPOBEJICHUE MTOJIHOTO 00CIIe10BaHuUs
TEPPUTOPUU BOJOCOOPHOM IUIOIIAIU PEKU
benoit mo3BOMUT MOMYYUTH MONHYIO HHGOP-
MallMI0 O peKe U €€ MPUTOKaxX (BPEMEHHBIX U
MIOCTOSIHHBIX); MecTax 3abopa BOJbl Hacese-
HAEM W TPEANpPUITHSIMHU; OBITOBBIX, IIPO-
MBIIIUICHHBIX M IIAaXTHBIX cOpocax; 00BOJI-
HEHHBIX 1 HEOOBOJIHEHHBIX Kapbepax.

Jlo Bmagenust peku benoit B McakoBckoe
BOJIOXpAaHWIMIIE HeoO0Xonuma OpraHu3alys
THIPOIIOCTa, 000PYIOBAHHOTO B COOTBETCTBUU
C COBPEMEHHBIMH TpeOOBAHUSIMHU THUIPOMET-
pHH, IS TIOTYYEHUS] TIOCTOBEPHBIX TUAPOJIOTHU-
YecKuX Xapakrepuctuk. Kpome toro, Heob6xo-
MMa CeThb aBTOMAaTUYECKUX METEOCTaHLUH ¢
0€30TKa3HBIM O00OPYIOBAHUEM [UISA PETYJIIIp-
HBIX METEOHAOIOIEHUH U TOUHBIX 3aMEPOB.

BoiBoabl M Hampas/ieHHe JaJIbHeNIIMX
uccaenopanuii. Ha ocHOBaHNMYN BBINTOJIHEHHOM
IIPOBEPKU THJIPOJIOTUUECKOr0 psiaa HaOmose-
HUM 10 ruzaponocty peka bemas — lcakos-
CKO€ BOJIOXPaHWIHILE aBTOPAMU BBISIBIIEHA €TI0
HEOJHOPOJHOCTb, YTO JEJaeT HEBO3MOXKHBIM
[IPUMEHEHUE 3TOro psjfa MNpH JalbHEHIINX
THIPOJIOTHYECKNX pacyerax. Hambomee Bepo-
SATHBIMU NPUYMHAMU JaHHON HEOIHOPOJHOCTH
SBJISIFOTCS.  M3MEHEHHE  METEOPOJIOrMYeCKUX
(baxkTopoB, BO3MOXKHBIE OIIMOKHA BO BpeMs H3-
MepeHUd U OOpabOTKH JaHHBIX, a TaKKe XO-
3UCTBEHHAsI AEATENILHOCTD YEIOBEKa.

Tabruya 1

OueHka 0JHOPOJHOCTH 10 KpuTepuio duinepa rupoaorudecKkoro psjaa HabmoaeHuH
10 THIponocTy peka benas — McakoBcKoe BOJOXPaHWIIMILE

Cpennee 3HadcHNE Kpurepun Ourepa
Tlepuon 5 CPETHETOJIOBBIX PACXOJIOB, Jlncnezpcm,
HabmoneH i 0, w/cek. ° pacuetHslif, F | kputnueckuii, F,
1957-1983 rr. 1,62 0,659
2,31 2,228
198420009 rr. 1,24 0,285
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VYcrpaHeHne HEONHOPOJHOCTH THAPONO- eMa BOJAbl B VICakOBCKOM BOJOXPAHMIMIIE
THYECKOro psjga, a TakXK€ KOHTPOJIb 3a U3MC- JATYT B OCHOBY I[EU'IBHGﬁIHI/IX I/ICCJ'IC)IOBaHI/II\/’I
HEHUSIMU THAPOJIOTUYECKOT0 PeXKUMa U 00b-  BOJOCOOPHOM IIomaau pexu benok.
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ASSESSMENT OF THE SERIES PROPERTIES OF THE HYDROLOGICAL OBSERVATIONS
AT THE BELAYA RIVER — ISAKOVO STORAGE LAKE HYDROLOGICAL STATION

The paper is devoted to analyzing the possibility of using a hydrological series of observations at the
Belaya River — Isakovo hydrological station for subsequent calculations of hydrological characteristics.
The hydrological series were assessed representativeness, sufficiency and homogeneity factors. The
supposed reasons for the formation of heterogeneity of hydrological information in the territory under
consideration are given.
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