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Mpepucnosue

Hacrosmue PekoMeHAAIINN TI0 OTIPEIETICHIIO PACYETHBIX THIPOJOTTUECKUX Xa-
PAKTEPUCTUK TPH OTCYTCTBUH JAHHBIX THAPOMETPHUYECKUX HAOTIOACHUH B PACICTHOM
CTBOPE HAMJICKUT UCTIOJIB30BATDh MIPH pacueTe THAPOJOTHIECKUX XapaKTEePUCTUK TSt
CTPOUTENBHOTO TPOEKTUPOBAHMS, & TAKKE ITPH MOATOTOBKE TeppUTOPHATBHBIX CTPOU-
TEJBHBIX HOPM cyObekTOB Poccuiickoit eaepannu. Kpome toro, PekomMeHaarim Mo-
IYT OKa3aThCsT TIOJE3HBIME TIPU 0000IIIEHIH THAPOMETEOPOIOTHUYECKOM HH(pOpMAIUu
B TMyHKTax HabmogeHuil Pocrugpomera, a Takske B IIyHKTaX KPaTKOBPEMEHHBIX Ha-
GJIIOICHUT, TIOJTYYEHHBIX B PE3YJIbTaTe MOJEBBIX THAPOMETEOPOTIOTHUECKUX M3BICKA-
HU, BBITIOJTHSEMBIX MPOEKTHO-U3BICKATEIbCKIMI W HAYYHO-UCCITE0BATETHCKUMI
OPTaHU3AIUSMU TTPU CTPOUTETbHOM TTPOCKTHPOBAHU.

PekoMeH/Iali COCTaBIEHBI B Ta0OPATOPHH PACYETOB CTOKA ['0CyIapCTBEHHOTO -
nposiorndeckoro nHCTUTYTA Tpod. A.B. PoxkmectBenckum n kan. Texa.Hayk Al Jlo-
6aHoBOil. OcHOBHBIE paszesbl PekoMeHmatmii moarotosseHsr: mpod. A.B. PoskaecTBeH-
cxnm (OGIue mososKeHnst — paszen 5), Kauj. TexH. Hayk A.T. JlobaHoBoit (pasmen 6 u
npumMepsl pacuetoB A.1—A.5) ; kan. reorp. Hayk. [[LA. Iliutkunbiv (pasaen 7) ¢ yua-
cTreM KauI. TexH. Hayk A.B. Cukana (Bkiroyas mpuMepst pacuetoB A.7—A.9, paszen 7);
kanag.TexaHayk C.M. Tymanosckoii (pasnen 8 u [Ipunosxkenus b, B, I), ¢ ysactuem
kana.Texa.Hayk A.B.Cukana, (paszmen 8, mpumepst pacuetoB A.11-A.13, A.22); pod.
A. M. BragumuposeiM (paszes 9 u ipumMep pacuera A.14) ¢ yuacTrieM KaH/I. TeoTp. HayK
M.JI. Mapkosa (paszmen 9 u mpumepst pacuetoB A.15, A.16); 1-pa texu. Hayk B.A. Bysu-
Ha (pasnen 10 u mpumepsnr pacueToB A.17, A.18) ¢ yuactuem Bez. urzk. T. JI. Hlamanm-
Hoii (mpumep pacdeta A.19); Bem. ursk. T.JL. [lamamunoii (pasaesn 11 m mpumep pacueta
A.20); kauz. reorp. nayk B.D. Ycauesnim (pasmen 12 u mpumep pacuera A.21), kamz.
texH. HayK E.B. Opiosoii u c. 1. ¢. B.I. Cenosbim (Ilpunoxenne /).

Oobriee pyKOBOACTBO BCeMHU pabOTaMHM TI0 TIOITOTOBKE HACTOSIIMX METOANYECKITX
pexoMmenzanmit ocymectsasr mpod. A.B. PoxpectBenckuii. Hayunoe pemaktupo-
BaHWEe peKOMeH Al BeImoaHuIN 1pod. A.B. PoskaecTBeHCKWH 1 KaH/I. TeXH. HAyK
A.T. JlobaroBa.

Kpome mactosmmx Metoanuecknx pexomenmaruii B [T moaToTOBIEHBI Cle-
JIYTOTTE PEKOMEH/IAITN:

1. PexkomeHmAIm 1O CTAaTUCTHUECKUM METOJAM AaHAJIN3a OXHOPOIAHOCTH
MIPOCTPAHCTBEHHO-BPEMEHHBIX KoJiebaHuit peurnoro croka. — JI.: TuapoMereonssar,
1984. — 78 c.

2. PexomMeHIAITN N 110 TIPUBEJICHUTO PSIIOB PEYHOTO CTOKA U UX TTAPAMETPOB K MHO-
rosleTHeMY Tieprony. — I'mapomereonsaat, 1979. — 64 c.

3. MeTtommueckre peKOMEH/IATTH TI0 OTIPEAEICHUIO PACYETHBIX TUPOTOTUIECKUX
XapaKTePUCTUK TIPU HAJTUYIUN JAaHHBIX THAPOMETPUYECKIX Habmoaernii. — Huskauit
Hosropoa: Bekrop-TuC, 2007. — 133 c.

4. MeTtommueckrie peKOMEH/IATTH TI0 OTIPEAEICHUIO PACYETHBIX TUPOTOTUIECKUX
XapaKTePUCTHUK TP HEOCTATOUHOCTH JaHHbIX Habmoaeruit. — C.-IletepOypr: Pora-
npunt FTHIT AAHIWH, 2007. — 66 c.




BeepeHue

B nactosmux PekoMeHAAINSX TIO OTPEAECHUIO PACYETHBIX THAPOJOTUIECKIX
XapaKTEePUCTUK TIPH OTCYTCTBUM JAHHBIX THAPOMETPUYECKUX HAOMIOACHUN B TIyH-
KTe MTPOEKTUPOBaHsI 60sree TOAPOOHO PACKPHIBAETCST CMBICT MHOTUX METOMMYECKUX
MOJIOJKEHUH, M3JI0KeHHBIX B CBOJIe TTPaBUJI TI0 ONPENeTeHUI0 PACUETHBIX THIPOJIO-
rimyeckux xapakrepuctuk [CBox, 2004 ], TpUBOASATCS alTOPUTMBI pacdeTa, JAI0TCs
MOSICHEHUST TIO MCHOJIb30BAaHUIO BBIUUCIUTEIBHBIX MIPOTPAMM U O0Jiee MOJHO Mpeil-
CTaBJIEHBI TIPUMEPBHI pacyeTa Pa3JNIHbIX THIPOJOTHUECKUX XapaKTepucTuk. Kpome
TOro, B PexoMeHzmarusax GoJiee TOJHO TIPEACTaBICHBI MHOTOUYKCICHHbBIE TaOJUIBI,
KOTOpBIE 3HAYMTEIBHO O0JIETYAIOT MTPOM3BOACTBO WHKEHEPHBIX THAPOJOTHYCCKIX
pacderoB. Hexotopsle mosoxkenns, nanoxenHsle B CBoze mpasua [Caox, 2004 ], He
UMEIOT TIPSMOTO OTHOIIEHWS] K TOATOTOBKe TeppuropruaibHbix CIPaBOUHUKOB —
monorpaduit (TeppuropuasbHbie CTPOUTETbHBIE HOPMbBI) «OTIpe/ieieHie OCHOBHbBIX
PaCUETHBIX TUJIPOTOTHYECKUX XaPaKTEPUCTUK, HO MOTYT OKa3aThCs TIOJIE3HBIMU TIPU
MPOEKTUPOBAHUN TUAPOTEXHUYECKUX COOPYKEHUN U MPU PENIeHnun APYTUX BOIMPO-
COB HAYYHOH TUIPOJIOTUH U PA3JIMYHBIX TPAKTUIECKIX BOMPOCOB. TeppuropruaibHbie
CTPOUTENbHBIE HOPMBI TI0 OTTPE/IEIEHNI0 PACYETHBIX THIPOJIOTHUECKUX XaPAaKTEPUCTHK
JIOJKHBIL COIepsKaTh 0600IeHre UCXOMHON THAPOJOTHIEeCKON WH(DOPMAIIUN B BUIE
YIOOHOM JIJIST TUAPOJOTHIECKOTO 0O0CHOBAHUS TIPOEKTUPOBAHUST HOBBIX, PACITHpE-
HUS, PEKOHCTPYKITNHU, TUKBUAAIINY U TEXHIUECKOTO TIEPEBOOPYKEHIS IEHCTBYIONTIX
MPEINTPUATH, 3JAaHIH U COOPYKEHUT /TS BCeX BUJIOB CTPOUTENBCTBA U MHKEHEPHO
3aMmuThl TeppuTopuil. B Hacrosmx PekoMeHAaMsIX paccMaTpuBaeTcst 06paboTka
UCXOMHOU MAPOMETPUIECKON MHMOPMAIIUU B MYHKTAX THAPOMETPHUECKUX HaOJII0-
JICHWH, BKJTIOUast UX MPUBEJEHNE K MHOTOJIETHEMY TIEPHUOJIy B COOTBETCTBUH C METO-
muaecknmu Pexomennarmsivu [ Metoandeckue, 2007].

Hacrosiie PekoMeHaamu MOTYT OBITh HCTTOJIB30BaHbI HE TOJBKO IIPH TTOTOTOB-
Ke TeppuTOpHaTbHBIX CTPOUTENBHBIX HOPM, & U TIPU THIPOJIOTHYECKUX pacyeTax JJst
MPOEKTUPOBAHMS, CTPOUTEILCTBA M AKCILIyaTalluN PA3JIMUHBIX BOJOXO03SHCTBEHHBIX
U THAPOTEXHUYECKUX COOPY/KEHIIT Ha BOAHBIX 00beKkTax Poccun 1 obecieunBaroime
nX 6e30MacHOCTD.

B 1esax ymo6eTBa TOMh30BATENEH HACTOSTIINMI METOTMIECKITMU PEKOMEHIATIN-
samu ocHoBHbIe TIosoxkeHust CII 33-101-2003 [CBogx, 2004 ] moBTOPSIOTCS, KaK TTPAaBH-
J10, 6€3 CCHLIKM Ha 3TOT HOPMATHBHbII JOKYMEHT.



1. O6nacTb npuMeHeHus

B nacrosmux PexoMeHIAMsX UCTIOTB3YIOTCS TOJMOKEHUS U METOIBI WHXKEHEp-
HBIX TUAPOJIOTHYECKIX PACUYETOB, U3JI0KEHHbIE B HOpMaTUBHOM mHoKymente CII 33-
101-2003 «OmpeziesieHrie OCHOBHBIX THIPOJIOTHUECKUX XapaAKTEPUCTUAK .

MeTtoanueckre peKOMEHAAIUN TI0 ONPEEIEHUI0 PACUETHBIX THAPOJOTHIECKITX
XapaKTePUCTUK TIPU OTCYTCTBUU JAHHBIX THAPOMETPUUYECKUX HAOJMIOMCHUI peIHa-
3HAUEHBI JIJI UCMOJb30BAHUS B WHKEHEPHO-THAPOJOTHIECKIX pacdeTax 1o OIpe-
JIEJICHUIO TUAPOJIOTHUYECKUX XapaKTEPUCTHK [T 0OOCHOBAHUS ITPOEKTHPOBAHUST
HOBBIX, PACITUPEHUS, PEKOHCTPYKIINN M TEXHUYECKOTO TTEPEBOOPYIKEHUST JEHCTBY-
IOIMUX TIPEANPUATHH, 3[aHUN U COOPY/KEHUN [[JIsT BCEX BUIOB CTPOUTETHCTBA W WH-
JKEHEPHOIT 3aIUTBI TEPPUTOPUI [IJIsI CTPOUTENHLHOTO MPOEKTUPOBAHNS, a TAK/KE TIPH
MIPOCTPAHCTBEHHO-BPEMEHHOM 0000IIEHUN TUAPOMETEOPOJOTHIECKON  HH(pOpMa-
IIUU C T[eJIBIO0 JaTbHENIEeN TTOATOTOBKY CIIPaBOYHUKOB-MOHOTpaduit «Onpenesenne
OCHOBHBIX PACYETHBIX TMIPOJOTHYECKUX XAPAKTEPUCTUK» 0 TEPPUTOPUU ESITEIb-
noctt Y 'MC Poccniickoit Deaeparmn.

Kpome Toro, partbie PekoMeHIAIIME MOTYT ObITh UCIIOJNB30BAHbI TPH PEITCHUH
MPaKTUIECKUX U HAYYHBIX 33/1a4 B [PYTUX OTPACJISIX SKOHOMUKH, BKITIOYAsT KOMTLITEKC-
HOE WCITOJIb30BAHNE W OXPAHy BOAHDLIX PECYPCOB M MHOTUX JPYTHX 3a4ad, CTOSIINX
riepest THPOJIOTHEH.

2. HopmaTtuBHbIE CCbIJIKM

B macTosmmem oTueTe MCIOIH30BaHbI CCHIIKHA Ha CJIeayIonne CTanaapThI:

CHullI 11-02-96 Nnzxenepubie nsbicKaHus /i crpouTesbcTBa. OCHOBHBIE TIO-
JIOJKEHUST

CIT 33-101-2003 Oripesiesienrie OCHOBHBIX PACUYETHDBIX THAPOJOTHIECKUX XapaK-
TEPUCTUK

CIT 11-103-97 Unsxenepuble THIPOMETEOPOJIOTUYECKIE U3BICKAHUS JIJISI CTPOU-
TENbCTBA

T'OCT 19179-73 I'mpposiorus cyimm. TepMUHBL U OTIPeIe/IeHUS
I'OCT 7.32-2001 Oruer 0 HAyYHO-UCCIEAOBATENBCKOI paboTe



3. TepMuHbI U onpepeneHus

B HaCTOANIEM OTUYETE MCITOJIb30BaHbl CJIEAYIONINME TEPMUHDBI C COOTBETCTBYIOIIN-
MU Ollpeae/IeHUAMM:

I‘nﬂponornqecxne pacueThl: pa3jiesa HH)KEHepHOIL/,I T'napoJiorum, B 3aga4 KOTO-
POro BXOJAUT pa3pa60TKa METO/10B, ITO3BOJIAIOINX PACCUUTATDh 3HAYECHWA PA3INYHbBIX
XapaKTEPUCTUK TUAPOJTOTUIECKOTO PEeXKruMa.

I'maponornyeckue XapaKTepPHUCTHKHU: KOJIMYECTBEHHbBIE OIEHKHU 3JIEMEHTOB I'M-
JIPOJIOTUYECKOTO PEKIMA.

KieryaTka BepodTHOCTel: clielnasbias KileTdyaTka ¢ IIPSIMOYTOJIbHOM cucTeMoi
KOOP/IITHAT, TOCTPOEHHAS TAKUM 00PA30M, UTO Ha HUX CIIPAMISIOTCS (TTOJTHOCTHIO WITH
YACTUYHO) PasJnYHbIE KPUBbIE 00ECIIEYeHHOCTH.

MeToapl THAPOJOTHYECKUX PacyeTOB: TeXHUYECKHe IPUeMbl, I103BOJISONNe
paccuuTaTh, 0OBIYHO C OIEHKON BEPOSITHOCTU WX TOSIBJIEHUS, 3HAYEHUST XapaKTepH-
CTHUK TU/IPOJIOTMYECKOT0 PesKUMa.

O06ecneyeHHoCTh THAPOJOTHYECKOH XapaKTEPUCTHKH: BEPOSTHOCTh TOTO, YTO
paccMaTprBaeMoe 3HaUEHUE THAPOJOTHIECKON XapaKTePUCTUKI MOKET OBITh TPEBbI-
IIEHO CPE COBOKYITHOCTH BCEX BO3MOKHBIX ee 3HAYCHNT.

PacueTnas 06ecneyeHHoCTb: 06eCedeHHOCTh MHAPOJOTHYECKON XapaKTePUCTH-
KU, IPUHUMAaeMas IPU CTPOUTEbHOM ITPOEKTUPOBAHUY JIJI YCTAHOBJIEHNS 3HAYCHUS
[apaMeTpOB THAPOJIOTHYECKOTO PEKUMA, OTIPE/IEISIONINX IIPOEKTHBIE PEIeHMS.

PacueTHblit pacxo/1 BOABI: PACcX0/l BOJbI 33JJaHHON BEPOSTHOCTH TPEBBIIIEHMUS,
IPUHUMAEeMBIi B KadecTBe MCXOIHOTO 3HAUEHHS /LIS OTIpe/IesIeH ST Pa3MepOB IIPOeK-
TUPYEMBIX COOPY>KEHUH.

O6beM cToKa: KOJIMYECTBO BOJIbI, IPOTEKAIONIEE Yepes3 PacCMaTPUBAEMbIN CTBOP
BOJIOTOKA 32 KaKOW JInOO0 [IepUoj BpeMeHH.

Bopoxo3siicTBeHHbII TO: PacUeTHBIN TOAWYHBINA MEPUO BPeMeHU, HaulmHAIO-
HIUICSI C CAaMOTO MHOTOBO/IHOTO CE€30Ha.

JluMUTHPYIOMIMIA MEPHOA: YaCTh BOAOXO3SHCTBEHHOIO TO/a, HeOIaronpusTHas
JUISL OCYIIECTBJIEHUS IIPOEKTHPYEMBIX MEPOIPHUSATHI OO0 10 BOAONOTPEOIEHUIO 1
BOJIOIIOJIB30BAHNIO, 1100 110 60PbOE ¢ HABOAHEHUSIMU U OCYLIEHHIO OOJIOT.

HeJII/IMI/ITI/IpyIOI[[I/Iﬁ nepuoa: 4acTb BOHOXO3HﬁCTB6HHOI‘O ro/ia 3a BbIY€TOM JINMM -
TUPYIOIIETro Iepuruoaa.

CBOGOIHOE COCTOSIHME PyCJa: COCTOSHME PYCJIa, XapaKTepUsyioleecss OTCyT-
CTBUEM IIPENSATCTBUN (JIeASHBIX 00pa3oBaHMii, BOAHONU PACTUTEIbHOCTH, CILIABHOIO
Jleca v T.J1.), KOTOpoe BJIUSET Ha 3aBUCHMOCTD MEXK/LYy pacXoJlaMy U YPOBHAMHU BOJIbI, &
TaKKe OTCYTCTBUEM IOJIIOPA.

HO}IHOp BOJbI: TOBBIIIIEHNE YPOBHA BOAbI N3-3a HAJUYNA B PYCJI€ PDEKU TIPEIIAT-
CTBUA JIA €€ IBUKEHUA.

CooTBeTCTBEHHbIE YPOBHHU BOJBI: YPOBHU BOJIbI HA ABYX I'MIPOJIOTHYECKUX 110-
CTaX, OTHOCSIIIIUECS K OIMHAKOBBIM (hazaM yPOBEHHOTO PEKUMA, — IPEOHSIM PE3KO BbI-
Pa’keHHBIX ITO'BEMOB UJIM CAMBIM HU3KUM TOYKAM.

—6-



4. O603Ha4YeHus 1 COKPaLLLEeHs]

T'uaporpad: rpaduk usMeHEHUS BO BPEMEHU PACXO/I0B BOBI 32 TOJ WU YaCTh
rozia (€e3o0H, I0JI0BO/bE, UM TABOJIOK) B IAHHOM CTBOPE BOLOTOKA.

BoxooxpaHubie 30HbI: TEPPUTOPUH, KOTOPbIE MPUMBIKAIOT K GEPETOBON JTMHIK
Mopeii, peK, pyubeB, KaHAJIOB, 03€P, BOJOXPAHUJIHUIIL.

Beperonaﬂ ImoJioca: 110J10Ca 3eMJIN BJIOJIb 6ep€FOBOI>,I JIMHUM BOJHOTO O6'beKTa,
npeaHasHaveHHaA A7 O6H.I6FO ITOJIb30OBaHU .

3oHa 3aTOIIEHUS: TIJIO0IIa/lb 3aTOIJIEHHBIX 3€MEJIb IIPU 3a/TaHHOM 3HAaY€HUN Ha-
6JIIO]1€HHOFO YPOBHS BOJIbI

4. 0603HaYeHUs 1 COKpalLLeHus

Pocrugpomer — DezrepasbHast cay:xba Mo THAPOMETEOPOTOTHNA U MOHUTOPUHTY
OKPY>KafoTIEeN CPEebl.

I'Y «ITU» — locynapcTBenHoe yupexaenue «[ocyapcTBeHHBIN TUAPOIOTAYE-
CKUU UHCTUTYT>.

B® I'Y «I'TU» — Banpatickuii ¢human rocy1apcTBEHHOTO yupeskaenust «Iocy-
JTAPCTBEHHBIN THAPOTIOTHIECKUN MHCTUTYTS.

YIMC — MexpernoHaJbHOE TePPUTOPUATBHOE YIIPaBJIeHUE 110 THIPOMETEOPO-
JIOTUW ¥ MOHUTOPUHTY OKPY:KaIOIIeH CpeIbl.

HOI'MC — 11eHTp 10 THAPOMETEOPOJOTUN I MOHUTOPUHTY OKPY>KAIOIIel cpeibl

HOI'MC-P — 11eHTp 110 TU[POMETEOPOJIOTUN 1 MOHUTOPUHTY OKPY>KAIOTIEN CPEIhI
C PErHOHAJIBHBIMH (DYHKITUAMU

HUP — mayuno-uccrenoBareqbekas pabota

I'BK — rocynapcTBeHHBII BOJIHBIN KaJacTp

OT'X — ocHOBHBIE THIPOJIOTHUECKUE XaPAKTEPUCTUKH

EAC — exxerozpnble JaHHbIE O PEKUME U PeCcypcax MOBEPXHOCTHBIX BOJL CYIIN
M/IC — mHOTOJIETHHE JAaHHBIE O PEKUME U PeCypCax MOBEPXHOCTHBIX BOJ[ CYTIIH
T'OCT — T'ocynapcTBeHHbBIH cTaHAAPT

CII — cBoz TIPaBWIT TIO OTIPEIETIEHUTO PACUETHBIX THIPOTIOTHUECKUX XapaKTEePUCTHK
CHull — cTpouTtesnbHble HOPMBI U TIPABUJIA

I'TI — rugponornvyecKknii mocT.

TH — TexHu4eckuit HOCUTEIb



5. O0wWwmMe NonoXxeHus

5.1. UcxopHas ruapomeTeoponoruyeckas uHpopmauus

ITpu orcyTCTBUM JaHHBIX THAPOMETPUYECKUX HAOJIOIEHUI B PACYETHOM CTBOPE
MPUMEHSIIOTCSI PETMOHATIBHBIE METOJIbI ONPE/IETICHUS] PACYETHBIX THUAPOJOTUIECKIX
XapaKTEePUCTUK ¥ TIPOCTPAHCTBEHHbBIE PErMOHAIbHBIE 0O0OIIEHNUST TAHHBIX THPOME-
TEOPOJIOTMYECKUX HAOIIOICHIIT 32 MHOTOJIETHUH TIEPUOJT B COOTBETCTBUY ¢ paboTamMmu
[CBon, 2004; Meronunueckne pexomenzpanuu, 1986; Mertoanyeckrue pekoMeHanmum
1996; Metonnueckne pekomenpaiuu 2007].

Ompeiesierivie pacyeTHbIX THAPOJIOTHYECKUX XaPAKTEPUCTUK MIPU TPOCTPAHCTBEH-
HOM 06OGIIEHIN JIAHHBIX THAPOMETEOPOTIOTHYECKIX HAGMOICHI B paiioHe TIPOCKTH-
POBAHUS JI0JKHO OCHOBBIBATHCS Ha THAPOMETEOPOIOTHIECKIX HAOTIOICHUSX, Oy OJIH-
KOBaHHBIX B O(DUIMATbHBIX JOKyMeHTaX PocrugipoMera, 1 HeOmyOJMKOBAHHBIX TAHHBIX
MOCJIE/THUX JIeT HAOJIIO/IEHNT, a TaKyKe Ha TAHHBIX HAOJIIOICHUT, COIEPIKAIINXCS B apXH1-
Bax ['ocrumpomerdon/a, N3BICKATENTBCKUX, TPOEKTHBIX U IPYTHX OPraHU3alnii, BKIIO-
Yas OMPOChI MECTHBIX KuTeJiel. [Ipr oTCYyTCTBUM MaHHBIX THIPOMETEOPOTOTHIECCKUX
HaOJIIO/IEHHI B TIYHKTE TIPOEKTUPOBAHUST HEOOXOAUMO MPOBOAUTD TI0JIEBBIE THIPOME-
teopostorndeckre usbickanus [CHull 11-02-96, CIT 11-103-97] ¢ nocienyonieii 06-
PabOTKOM MOJIYYEHHBIX MATEPUAJIOB B cOOTBeTcTBUH ¢ pabortamu [Cso, 2004; Meto-
Jnudeckre pekomenjanuu, 1986; Metoauueckue pekomenaiuu 1996; Mertoauueckue
pexkomenzpanuu 2007]. Takum o6pasom, Mbl Beerga OyaeM UMETh MHAPOMETEOPOJIOTH-
YecKyIo WH(POPMAITUIO TTPU CTPOUTETHHOM MPOEKTUPOBAHUK U TIPU PENIEHUU JIPYTUX
KOHKPETHBIX TIPAKTUYECKUX 3a/[a4 B PACYETHOM CTBOPE C yYETOM MOJIEBBIX THIPOMETE0-
POJIOTHYECKUX U3bICKAHWIA. B TakoM cirydae MOTYT BOSHUKHYTH BOTIPOCHI, 3a4eM HE0O-
XOJIUMO TIPOBOJIUTE WCCIIEI0OBaHKE IO 0O60OIIEHIIO B pailoHe TTPOEKTUPOBAHUS THIPO-
JIOTHUECKUX HaOJIO/IEHNUE, 3a9eM OCYIIECTBIISAThH MOUCK PErMOHAIBHBIX 3aBUCHMOCTEN,
ecI UMEIOTCsT JIaHHbie HabmoneHuit. OTBeT Ha TTOCTABJIEHHBIE BOIIPOCHI CJEAYET UC-
KaTh B TIOBBIIIEHUN KAUeCTBA TUAPOJIOTHYECKUX PACYETOB ITyTEM UCIIOJIb30BAHUS CO-
BOKYITHOI OTIEHKH PACYETHON THAPOJOTMIECKON XapaKTePUCTUKN, OCHOBAHHOM Ha WC-
MOJIb30BAHUM HECKOJBKUX METOJIOB ee onpeieieHus. Toraa okoHyarepbHoe 3HaUCHEe
pacyeTHOI THPOTIOTMIECKOI XapAKTEPUCTUKY MOKET OBITD MTOJIyYEeHO [IyTEM OCpeHe-
HIIS PACYETHBIX 3HAYCHUT, ITOTyYEHHBIX 10 JAaHHBIM HAOJIOCHUN U 110 PErHOHATBHBIM
3aBUCUMOCTSIM. [Ipu ocpeiHeHNN KeJIaTeTbHO YIeCTh CIydaiiHble TOTPEITHOCTH OTIpe-
JIeJIeHUsT PACYETHDIX THIPOJIOTHYECKUX XAPAKTEPUCTHUK KAKIOT0 METO/A 110 (DOpMYy.I€:

Lo
272.7/1'
y="1% (5.1)
Zi
i1 Giz
rjle y; — 3HauyeHne paccMaTpUBAaEMOI IMAPOJOTMYECKON XapaKTePUCTHKH, Olpesie-
JIEHHOE TIO Pa3JIMYHBIM METOaM, Giz — abCOJTIOTHBIE TUCTIEPCUH CJIYIallHBIX TOTPEIII-
HOCTE /19 KasK0r0 MeTo/ia, kK — 4uciio MeToioB ot i = 1 110 .
B atoMm ciyuae HanGobmii 9 GeKT BOSHUKAET IIPU OLHOBPEMEHHOM UCIIOJIb30Ba-
HUW KPATKOBPEMEHHbBIX HAOJIOICHIIA, TIOJIyY€HHBIX, HALIPUMED, B PE3YJIbTaTe MOJEBbIX
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5. 1. icxoaHast ruapomereoponornyeckast uHpopmaLms

M3BICKAHUH W PETHOHATBHBIX 3aBUCUMOCTEH, KOT/Ia CTyYaifHble TIOTPENTHOCTU OTpe/ie-
JIEHWST PACYETHBIX THIPOJIOTUIECKUX XaPaKTEPUCTHK He CHJIbHO padimyarorcst. [Ipo-
rpamMMa TPOBEIEHUST TIOJIEBBIX TMIPOMETEOPOJIOTUIECKUX U3bICKAHUN B MYHKTE WJIN
paiioHe MPOEKTUPOBAHUS YCTAHABIMBAETCS B 3aBUCUMOCTH OT COCTaBa OTpe/e/IeHUsT
PaCYETHBIX TH/POJOTHYECKUX XaPaKTEPUCTHK, B 3aBUCMOCTH OT YPOBHST HA/IEKHOCTH
(KJ1acca KaruTalbHOCTH) THAPOTEXHIMUYECKUX COOPYKEHUI. JTa MPorpaMMa ITOJIE€BbIX
paboT oJKHA OBITH OTPasKeHA 3aKA3YNKOM B YCJIOBHUSIX JIOTOBOPA Ha MIPOBEIEHUE TIPO-
€KTHBIX pabOT B COOTBETCTBUU ¢ HOPMATUBHBIMU JOKYMEHTAMHU PETrJIAMEHTUDPYOIIMU
MTPOU3BOJICTBO THpoMeTeoposiormuecknx nabickanuii [CHull 11-02-96, CIT 11-103-
97]. Panee npoBejieHHbIE THIPOMETEOPOTIOTHYECKNE U3BICKAHUSI B PaiioHe MTPOEKTUPO-
BaHUsI JOJKHbI 00513aT€JIbHO YYUTHIBATCS IIPH IIPOM3BOACTBE THAPOJIOTHIECKOTO 000-
CHOBAHUST MPOEKTUPOBAHMS THAPOTEXHUUECKOTO COOPYKEHNUST B UCCIIEIyEMOM CTBODE.
IIpu 9TOM AOJKHBI OBITH MCIIOIb30BAHBI METOABI OOGOOIIEHNST TUAPOJOTIYECKON MH-
(opmanuu Bo BpeMeHU ¥ IIPOCTPAHCTBE U3JI0KeHHbIe B padoTax |Csox, 2004; Pexo-
Mermarn, 1979, Mexnynapoatnoe pykoBoactso, 1984;, Meronuueckue pekomMeHa-
uu, 2007; Pekomenpainu, 1984; Meroaudeckue pekomenaiuu, 1966; Metoauueckue
ykaszatus, 1986; [Tocobue, 1984]. TIpu aTOM 10JIKHO GBITH 00paIieHo 0c060€e BHUMAHUE
Ha HOBbIE METO/IbI, KOTOPbIE PaHee He MPUMEHSINCH TIPU TPOCTPAHCTBEHHO-BPEMEHHOM
000011IeHIH THAPOJIOTMYeCKoil nHdopMaiu. B kayecTse mprMepa MOKHO IPUBECTH
METO/INKY BOCCTAaHOBJIEHUST 324 MHOTOJIETHUI TIEPUOJ JJAHHBIX KPATKOBPEMEHHBIX TI'M-
JIPOMETEOPOJIOIMYECKUX HAOIIOAEHMIA, 101y YeHHbIX, HAIIPKMED, B PE3YJ/IbTaTe MOJIeBbIX
TUPOMETEOPOJIOTHUECKIX U3bICKaHUiL. J[eficTBUTEBHO, TT0JIeBbIEe PaBOTHI MOTJIN OBITH
BBITIOJTHEHBI PAHEE, TO €CTh JI0 Pa3pabOTKM HOBBIX METO0B BOCCTAHOBJICHUS KPATKOB-
peMeHHOH THuapoMeTeoposiormdeckoil nHpopmaru [ Poskaectsenckuii n ap., 1991;
Metronueckue pexomenganuu, 2007]. B takom ciydae JaHHBIE MOJIEBBIX HAOJIIOIE-
HUIL cJIeyeT 3aHOBO 00paboTaTh B COOTBETCTBHI ¢ METONMKOIL, U3JI03KEHHOIT B paboTax
[CBox, 2004, MeToanueckue pekomenaaruu, 2007].

KpoMme Toro, ciegyer ucioab3oBaTh JOCTOBEPHBIE JaHHbIE HAGIIOAECHMIT 3a TU-
JIPOJIOTUYECKUMU XaPAaKTEPUCTUKAMU TI0 aPXUBHBIM, JIMTEPATYPHBIM U JIPYTUM Ma-
TeprajaM, OTHOCSIIIUMCS K TIEPUOJLYy BPEMEHU JI0 Havajia PeryJsipHbIX HAOMIOICHUI.
B atom ciryudae mpejicTaBisier ocoOblii HHTEpeC Takke WHPOPMAINst, KOTOPas MOKET
OBITh TIOJIyYeHA B TIEPUOJ] CTAIMOHAPHBIX HAGJIOAEHIIT 3a KATacTPOMUIECKIMHU TH-
JIPOJIOTMYECKUMU SIBJICHUSIMU, KACAIOIASICS TTPOJOJIKUTETLHOCTH BBIIAIOIIErOCS TH-
IPOJIOTUYECKOTO SIBJIEHNUSI, BBIXOASIIEro 3a Ipee/ibl HabMI0eHHOTO IIeproga BpeMe-
un. IIpu 5ToM HEOOXOAUMO YKa3aTh NCTOYHKK, HA OCHOBAHUN KOTOPOTO yCTAHOBJIEHA
KaTtacTpoduueckast TUAPOJOTHIECKasT WH(MOPMAINs, U TTPOU3BECTH OIEHKY T0CTO-
BEPHOCTU M TOYHOCTH MOJYYEHHBIX MaTepUaioB. B KauecTBe mpuMepa MOXKHO TIPU-
BECTU CBEJICHUS 32 UCTOPUIECKIMI MAaKCUMyMaM# CTOKA ¥ yPOBHEH BOzibI Ha . Jlena
B CPEJIHEM T€UEHWN W Ha peKax TOpHoiT yactu Gacceitna p. Kybami.

Kpome toro, mmpu 000011eHrH THAPOMETEOPOJIOTHUECKOH HH(BOPMAIMK BO Bpe-
MEHU ¥ TIPOCTPAHCTBE, a TaKKe MIPH PEIEHNN TPAKTUYECKHUX 33/1a4 WHKEHEPHOMN TH-
JPOJIOTUU HeOOXOAMMO UCIIOIb30BaTh METEOPOoaorndeckue hakTopbl (hOPMUPOBAHUS
IMJIPOJIOTHYECKUX XaPaKTePUCTUK. MeTeopoIornyecKie 3J1eMeHTbl MOIyT ObITh HC-
[10JTb30BAHbBI MPU YCTAHOBJEHUN 3aBUCUMOCTEN THUAPOJOTUYECKUX XaPAKTEPUCTUK
U TapaMeTpoB PacUeTHBIX cxeM U (opmys. Merteoposorndeckre (GakTOpbl CTOKA
11eJ1ecCO00PA3HO UCIIOIB30BATh TIPU BOCCTAHOBJICHUN THAPOJOTHYECKUX XapaKTepH-
CTHK 32 PaHHUE TOIbI (32 MEPUOJL TIPOAOIKUTEIBHOCTH HarboJIee IPOIOJIKUTETbHBIX
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5. O6uume nonoxeHus

HaOJIOICHUI B MMyHKTAX — aHAJIOraxX), B EPHO/BI MPOMYCKOB THAPOJOTMICCKUX Ha-
GJIFOJIEH UL, a TAKIKE 3a TIO3/IHUE TOIBI JIJIst 3aKPBITHIX BOIOMEPHBIX TOCTOB. [10106HbBIE
pabOThI MOTYT CYIIECTBEHHO PACIIMPUTH HAIIN MPEACTABJCHUN O MHOTOJIETHUX KO-
JebGaHKAX PA3IUYHBIX THAPOJOTMYECKUX XapaKTePUCTUK. B pesyibrare npoBejeHus
TAaKUX FUAPOJOTMYECKUX PACYETOB TOUHOCTD OIpe/ie/ieHNs] PAaCYeTHBIX THPOJIOTHYe-
CKHMX XapaKTEePUCTUK CYIECTBEHHO IOBBICUTCA U, CJI€I0BATEIbHO, YIYUIIATCS Kade-
CTBO THPOJOTHYECKUX PACUYETOB MPU PEIIEHUN TTPAKTUYECKNUX 3a/1a4 TIPOEKTUPOBA-
HWS, KCTLTyaTallny, KOHCEPBAINU 1 INKBUIAIINH THAPOTEXHUYECKUX COOPY KeHHH.

5.2. OueHka KayecTBa MCXOAHOM rMAPOMETEOPOJIOrMYECKON
nHpopmaumnmn

[Ipexie yeM MPUCTYIUTH K TUJIPOJOTUYECKUM pacueTaM 110 OIIPeIeIeHUIO pac-
YETHBIX TUIPOJIOTUYECKUX XaPAKTEPUCTUK TIPU OTCYTCTBUU JIAHHBIX TU/[POMETpPUYe-
CKUX HAOJIIOAEHUH, TO €CTh IIPEK/Ie YeM OCYIIECTBUTH IIPOCTPAHCTBEHHOE 0000IIeHe
WCXOHOW THAPOMETEOPOJIOTUYECKON MH(OpMau 3a MHOTOJIETHUN TI€pUOJ, He-
00X0IMMO MIPOU3BECTH TIIATEJIbHbIIN aHAJIN3 UCXOAHBIX JaHHBIX HAGIOAEHMIT. DTOT
aHaJIM3 BKJIIOYAeT OIEHKY KayecTBa MCXO/HBIX /AHHBIX, OIEHKY CJIYYalHBIX U CHU-
CTEeMaTUYeCKNUX TIOTPEITHOCTEH MCXOJHBIX JaHHBIX THUAPOMETEOPOJOTMYECKUX Ha-
Gmopennii [Poskaectserckuii A.B. u gp., 1990]. 1o 0ocobeHHO BaXKHO MOTOMY, U4TO
calydaiiHble MOIPENTHOCTH MCXOMHBIX JaHHBIX HAOMIOJEHUI OKa3bIBAIOT CUCTEMATH-
YyecKoe BJIMSAHIE Ha OllpeiesieHIe BhIGOPOUHBIX napaMeTpoB (Koa(uilneHTh Bapua-
IUWA. ACUMMETPUHN U aBTOKOPPEJISIINHT MKy CMEKHBIMU YJIEHAMU MCXO/IHBIX PSIIOB
HaOJIIO/IeHNIA) U pacYeTHBIX KBAHTUJIEH TMAPOJOIMYECKMX XapaKTEpUCTHK. BakHo
MOYEPKHYTh, UTO CIIydaiiHbie ONTMOKN UCXOIAHBIX JAHHBIX TIPUBOJSIT K CHCTEMATHUE-
CKUM OTTHOKAM B ONPEIEJIEHUI PACIETHBIX 3HAYEHUI THPOJOTUIECKUX XapaKTepH-
cruk. K coxanenuio, cBefeHms 0 CIydaiiHbIX MOPENIHOCTAX MyOJUKYEMbIX JaHHBIX
IUAPOMETEOPOJIOTMYECKIX HaOIOAEeHUH, KaK [IPaBIIo, OTCYTCTBYIOT. B pesysbraTe
aHaJIM3a KayeCcTBa MCXOAHBIX JaHHBIX BOCCTAHOBUTH B IIOJHOM OObeMe CilydaiiHbie
cpe/lHMe KBa/[paTUYeCKue TOTPENTHOCTH He TIPe/ICTaBUTCS BO3MOXKHBIM. OIHAKO, He-
KOTOPBIE CY/KIECHUS O KAueCTBE JJaHHBIX THAPOMETEOPOJIOTHUECKUX HaOJIIOIEHUI c/ie-
J1IaTh MOXKHO. [[719 3TOTO ’KeslaTeIbHO TPOBECTH aHATN3 KauyecTBAa UCXOIHBIX TAHHBIX
HAOMTIOIEHUH 32 TUAPOJIOTHUECKUMHU XapaKTePUCTUKAMU. [IpU 5TOM JIaHHbIE THIPO-
MeTPUYECKUX HaOII0AeHni, BhI3bIBAIOIIE COMHEHIE CAEAYET MOABEPraTh IIPOBEPKE,
BKJIIOYATOTIEN TU/[POMETPUYECKNIT aHATIN3:

— IOJIHOTHI ¥ HaJIesKHOCTU HAOIIOAEHNH 32 YPOBHAMMU M PACXOJAMU BOBI;

— HaJIM4MUS JAHHBIX O HAMBBICIINX (MTHOBEHHBIX M CPEHECYTOUHBIX) 1 HAMHU3-
IIUX YPOBHSIX BOJIBI 32 BpeMsT HaOJIFOIEHIET TIPU CBOOOIHOM OTO JIbIa PYCJIE, JIEASTHOM
MTOKPOBE, JIeJIOXO7Ie, 3aTOPe JIb/[a, 3aPOCIIeM BOJHOW PAaCTUTENbHOCTBIO PycJe, MO/~
HOpEe OT HUKE PACIIONIOKEHHON MIIOTUHBI, cOPOCAX BOJBI BBIIIE THIPOMETPHUECKOTO
CTBOPA, IMOJHOTHI YUeTa CTOKA BOJIbI HA TIOIME U TIPOTOKAX;

— BJIUSTHUE XO3SIUCTBEHHON /IETEIbHOCTH HA PEYHON CTOK U JIPYTHe BU/IbI aHAJIN3A.

Henaznexuble JaHHbIe THAPOMETPUYECKUX HAOMIOMEHUI [IPYU HEBO3MOKHOCTU MX
YTOYHEHUS UCKJII0YAIOT U3 PACUETHOro psjia HabaoaeHnil. B HeoOX0MMMBbIX CiIydasx
JIOJIZKEH BBITIOJIHATHCS TIePecueT CTOKA BOIBI 32 OTAETbHBIE TIEPUOJIHI.
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5.2. OueHka ka4ecTBa MCXOAHOM rapOMEeTeoPOsI0rM4eCcKom nHdopmMaLmm

Jlnst pek, B GacceifHaxX KOTOPBIX MIMEET MECTO MHTEHCUBHAST XO3sUCTBEHHAST JIest-
TEJTHHOCTD, CYIIECTBEHHO HAPYIIATONIast €CTECTBEHHBIH THAPOJOTHIECKII PEKUM PEK,
olpezie/ieHre PACYEeTHBIX T'MPOJOIMYECKUX XapPaKTEePUCTUK MPOU3BOJAT 110 JABYM
pacyeTHBIM CXeMaM.

[IepBasg pacyeTHas cxema IpejriosiaraeT IpUBeleHNe THIPOJOTHYECKUX PSIOB
Ha6JIIO[[eHI/II>)I K €CTECTBEHHBIM OJHOPOAHDBIM U CTAITMOHAPHDBIM YCJIOBUAM C UCIIOJIb30-
BaHMEM BOJIHOOQIIAHCOBBIX U PErPECCHOHHBIX METOM0B | MeToauueckue peKoMeH/[a-
1, 1986; Mertoauueckue pekomenanun, 1986]. B pacueTHOoe 3HAUEHWE TUIPOTIOTH-
YECKOI XapaKTePUCTUKHU, TTOJYYEHHON TI0 eCTECTBEHHOMY Psi/ly BBOJST IOTIPABKY Ha
BJIMAHUE X035HCTBEHHOM fieaTesbHocTU. Ynceaennoe exero/iHoe 3Hayenue opaBKu
npejcTaBiasger coboil Pa3HOCTh MEK/IY OGBITOBBIM CTOKOM U €CTECTBEHHBIM CTOKOM.
3HavyeHue MOIPABKU PACUCTHON BEPOATHOCTH €KETOHOTO IIPEBbIIIECHUS OIIPE/IEIAI0T
110 KPUBOH paciipeieJieHns BepPOsSITHOCTEN TTOITPaBOK.

Bo BTOpOiT pacueTHON cXeMe TUIPOJIOTHIECKUE PSZIbl HAOJOIEHUIT TIPUBOJIST K Obl-
TOBOMY CTOKY 3a BECh TI€PHO/] HAGJIOICHHH B TIPE/IITOJIOKEHIH, UTO CIIOKUBIITHNACS KOM-
TIJIEKC XO3STHCTBEHHOM JIEITETBHOCTH € YUETOM PEaTbHbBIX TJIAHOB Pa3BUTHS HAPOIHOTO
Xo3giicTBa JEficTBOBA ¢ Havyaia HabsoneHuid. BocctanoBiieHe GBITOBOTO CTOKA 3a
BECh TIEPUOJT HAGIIOICHIH TPOU3BOIAT BOAHOOATAHCOBBIMI U PETPECCHOHHBIMU METO-
JIlaMU B ITPE/IIOIOKEHNH, YTO PEKUM XO3SHCTBEHHOM /IeATeJIbHOCTH 3 MCTEKIIee Bpe-
M$ HEe U3MEHSJICS, TO €CTh HAXOAMJICS B CTAIIMOHAPHOM COCTOSHUN. BoccTaHOBIEHHBIN
PSII TPOBEPSIOT HA PUBNIECKYIO U CTATUCTUYECKYIO OTHOPOJHOCTD U CTAIMOHAPHOCTD.
OrnpeziesieHre pacueTHBIX THIPOTOTUIECKUX XaPAKTEPUCTHK B HTOM CITydae MPOU3BOAAT
T10 TaHHBIM 3a BECH TIEPUO/] Ha6JIIO[[6HI/IIL/,I C YU4E€TOM IIPUBECHUA TAaHHBIX Ha6]IIOZ[eHHfI K
MHOTOJIETHEMY Tepro/y Ge3 BBeIeH s TIOTPaBKI Ha XO3sICTBEHHYIO JIeSITEJIbHOCTb.

[Tpusesenne peyHOro CToka K €CTECTBEHHOMY IIE€PUOJY He IIPOU3BOJAT, €CJIU
CyMMapHoe 3HauyeHue ero U3MEeHEHUN He BLIXOJAT 3a Ipe/lesibl CAy4YaiHol cpeaHeit
KBa/[PATUYECKO# TOrPEITHOCTH UCXOAHBIX JaHHBIX Habmoneruit. [Ipeanourenme cie-
JIyeT JIaBaTh IIePBOM pacyeTHON cXeme, T.K. eCTeCTBEHHbIE XapaKTEPUCTUKHU CTOKA U
JApYrux rujpoJIOrMYeCKUX XapaKTEPUCTUK JIydlle [MOAJAI0TCA IIPOCTPAHCTBEHHOMY
0000IIEHNI0 HEXKEITH THPOJOTHIECKIE XapaKTePUCTUKY HAPYIIIEHHbIE MO/ BJIUSHU-
€M aHTPOTIOTEHHBIX (haKTOPOB.

MGTOZIOJIOI‘I/IH TIIpeJIara€MbIX /IBYX PACYETHBIX CXEM MOJKET 6bITb IIpuMeHeHa J1J1d
pacyeTa OCHOBHBIX TH/IPOJIOTHYECKUX XapaKTEPUCTUK C YYETOM PErMOHaJIbHOTO U3-
MEHEHUS KJauMaTa.

Kpowme ruzipoMeTprueckux METOJIOB aHa/IN3a KauyecTBa UCXOAHON nH(popMaInn
BITOJIHE MOJKET NCII0JIb30BaTbhCA HepBH‘iHbIﬁ aHaJ/IN3 UCXOAHDbIX TaHHDbIX. K Yucjay Ta-
KHX CTOCOO0B MOKHO OTHECTH:

1. CoBMellleHHbIE XPOHOJIOTHYECKIE TPaUKU MHOTOJETHUX KOJTeOAHMIT OCHOB-
HBIX TUAPOJIOTHYECKNX XaPaKTEPUCTUK B O/THOPOTHOM paIL/,IOHe " 110 IVINHE DEKN.

2. IIponosbible 1poduin BOJAHON IIOBEPXHOCTH OCHOBHBIX IM/IPOJIOTMYECKUX Xa-
PaKTEPUCTUK 32 KOHKPETHDIE TO/IbI.

3. CoBmMmeniennble TPOMUIN BOAHOHM MOBEPXHOCTH OCHOBHBIX THAPOJIOTHMYECKUX
XapaKTEePUCTHK TI0 JITTTHE PEKH.

4. XpoHosiornyeckue rpahKy HApaCTAONIMX CyMM OCHOBHBIX TUIPOJIOTMYECKUX
XapaKTEePUCTHK.

5. TpeH[[bI OCHOBHBIX TUAPOJIOTHYECCKUX XaPaKTEPUCTUK C OHEHKOﬁ nx (1)I/I3I/I‘Ie-
CKOH M CTATUCTUYECKON 3HAUMMOCTH.
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5. O6uume nonoxeHus

6. rpa(l)I/IKI/I CBA3M OCHOBHBIX TUAPOJIOTHYECCKUX XapaKTEPUCTHUK TTO Pa3HBIM BO/10-
MEPHBIM TTOCTaM.

7. I'padvikn cBSA3M OCHOBHBIX TH/IPOJIOTMUECKUX XAPAKTEPUCTHK OT OCHOBHBIX
(haKTOpOB, BKJIIOYAs BHICOTY BOZOCOOPa, ILIOIALb BOLOCOOpa 1 APYTHE.

8. I'pacmku cBsI3M HApACTAIONIUX CYMM OCHOBHBIX THAPOJIOTMYECKUX XapaKTepH-
CTUK MEK/IY Pa3HBIMU ITOCTAMU.

9. OneHKa 0IHOPOIHOCTU OCHOBHBIX THPOJOTUIECKUX XaPAKTEPUCTHUK C UCIIOJTh-
30BaHUEM reHEeTNYEeCKNX METOLOB.

10. Ornenka KauecTBa OCHOBHBIX TU/[POJIOTUYECKUX XAPAKTEPUCTUK C UCIIOJIB30-
BaHHEM CTAaTUCTUYECKUX METO/I0B, BKIIOYAA OEHKY O/JHOPO/HOCTU SKCTPEMAJbHbBIX
3HAYEHUU U OI[CHKY CTAITMOHAPHOCTHU MapaMeTPOB paciipe/ie/IeHs OCHOBHBIX TU/IPO-
JIOTUYECKHUX XapaKTePUCTHK.

11. BoccranoBiieHue ecTeCTBEHHBIX 3HAYEHNI OCHOBHBIX TH/IPOJIOTHYECKUX Xa-
PaKTEPUCTUK, HAPYIIEHHBIX XO3SHCTBEHHON JesTebHOCTBIO [ MeTo/udeckre peko-
Menzgaru, 1966; Metoanueckue pekomenaruu, 1986].

12. MeTobl BOAHOTO OasiaHca U PyCcJI0BOTO BOJHOTO OalaHCa.

13. PerpeccuoHHbie METO/IBI.

5.3. OueHka kayecTBa onpefesieHnsl PacyeTHbIX rMAPONOrnYecKux
XapaKTepucTUK

Ocoboe 3HaueHHE JTOJLKHO OBITH YIAETECHO ONEHKE TOYHOCTH U OIEHKE HaJIeKHO-
CTU pacyeTHBIX 3HAYEHUN TMAPOJIOrMYECKUX XapaKTepucTuk. B nacrosinee Bpems
CIIyJaifHble W CUCTEMATUYECKHe TIOTPEITHOCTH OTpe/Ie/IeHNs] PACYETHBIX 3HAUYEHUN
THIPOJIOTMUYECKUX XaPAaKTEPUCTUK BO MHOTOM OKa3bIBAIOT BJIWSHIE HA CAMO 3HAUe-
HIU€e MTPOEKTHBIX TUAPOJOTHUECKUX XaPAaKTEPUCTUK. B KauecTBe mprmMepa mogo0HOTo
MOJIX0/Ia MOXKHO TPUBECTH OIIEHKY PACUETHOTO 3HAYEHUS TUAPOJOTUYECKUX XapaK-
TEPUCTHUK, ITOJTYYEHHYIO TIyTeM OCPETHEHUS PACUETHBIX 3HAYCHUH THPOTOTUYCCKUX
XapaKTEePUCTHK, TTOJTYYCHHDBIX PA3HBIMM METO/IaMH, BKJIIOYAsd PErMOHAIbHbIC 3aBUCH-
MOCTH, C YY€TOM CJIy4allHbIX IIOIPEIIHOCTEN UX Olipe/iesieHns, Kor/ja BecoBble Koad-
(UIHEHTBI IPU OCPEIHEHUH OIPEIEISIOTCS 0OPaTHO MPOMOPIIMOHATIBHO JTUCIIEPCH-
sIM catydaiiabix orperrrocteii (5.1). Kpome toro, 3namie cydaitHbIX MOTPEITHOCTEH
HEPEIKO AT OCHOBAHUE [I7IsI TTOCTENYIONIETO OoJiee MeTATbHOTO TeHETUIECKOTO U
CTATHCTUYECKOTO aHAJIN3a TMOJYYEHHBIX pe3yabTaToB pacdera. OlleHKka TOYHOCTH
oTIpe/ieJICHUsT PACYETHBIX THIPOJIOTMYECKUX XapaKTePUCTUK MTPU HEKOTOPBIX (prKcu-
POBAHHBIX 3HAYEHUSX [1aPAMETPOB paclIpeie/IeHIs OCYIIECTBISAETCS B COOTBETCTBUU
¢ HopMaTtuBHBIM gokyMeHTOM [CBox, 2004]. OxHako HanboJiee MOJIHbIE CBEIEHUST O
CITYYQITHBIX U CUCTEMATUYECKUX TIOTPEITHOCTSIX WHKEHEPHBIX TH/[POJIOTHYECKUX Pac-
YETOB MPH JIHOOBIX 3HAYEHUSX BBIOOPOUYHBIX TTAPAMETPOB U KBAHTHUJIEH MTPEICTABJIEHBI
B monorpadusx [ Poxxaectsenckuii A.B. , 1977; Poxaecrsenckuii A.B. u np., 1990].

Cpennsas KBapaTuyeckas MOrPeNIHOCTh pacyeTa TMPOEKTHBIX 3HAYEHU TUIPO-
JIOTUYECKUX XAPAKTEPUCTUK M MX MapaMeTpOB, ONPEEsSeMbIX M0 PErHOHAIbHBIM
3aBUCUMOCTSIM, OIPEIEJISICTCS ¢ YYeTOM OTKJIOHEHUH dMIMPUYECKUX TOYEK OT ITUX
3aBucumocteil. IIpr aToM UCII0/Ib3YIOTCS CTaTUCTUYECKHE METO/IbI, KOTOPBIE IOJIKHBI
OBITh JIOTIOJTHEHbBI TEHETHYECKUMI METOIAMU aHaIM3a CTyJaifHbIX U 0COOEHHO CHCTe-
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MaTHYeCKUX MOTPENTHOCTEN IMOTydYeHHBIX PeTMOHAIBHBIX 3aBucuMocTeil. [Ipu omerke
CJIyJalHBIX TTOTPEITHOCTeN PacyeTHBIX 3HAYEHWH OCHOBHBIX TMIPOJIOTUYECKUX Xa-
PaKTepUCTHK BCET/ia HY>KHO CTPEMUTBLCS K OIIPeIeJIEHNIO CIyYalHbBIX MOTPEIHOCTeH,
MOJIYYEHHBIX HA HE3aBHCHMOM OT pacuera Martepuaje HaOmoaeHni. JIUib mpu He-
BO3MOSKHOCTH OIEHUTD CJIydailHble TIOTPEeNHOCTH PacueTHbIX 3HAaYeHUN TH/IPOJIOTH-
YeCKUX XapaKTepUCTUK U MapaMeTPOB PACYETHBIX cXeM M (opMyJ1 Ha HE3aBUCUMOM
marepuaie HabJIOJEHUE JIOIYCKAETCsI, KAK BBIHYK/IEHHAST MEPA, TPOU3BOAUTH OIEH-
Ky CJIy4allHBIX MOTPEITHOCTEH Ha 3aBMCHMOM OT pacdyera Marepuaje HabJioeHuil.
[Tpu aToM ciietyeT UMeTb B BUJLY, YTO CJIy4aliHble IOTPEIIHOCTH, [10JlyYeHHbIe Ha 3a-
BUCHMOM OT pacuera Mateprasie HabII0AeHNI Beeria MEHBIIE YeM TIOTPEITHOCTH, T10-
JIyUeHHbIE Ha HE3aBCUMOM OT pacueTa MaTepuajie HabIoaeHi.

5.4. OcHOBHble MeTOAbl ONpeAeneHns pacyeTHbIX TMAPONOrMYeCcKuxX
XapaKTepucTuK

Hapsny ¢ npemyaraembiMu B HacTOANX MeTOAMUECKUX PEKOMEHIAIUAX METO-
JIAMU OIIpeJIeJieHrs PACIeTHBIX TUAPOJOTHYECKIX XaPAKTEPUCTUK MOKHO PEKOMEH-
JIOBATbh U MCIOJIb30BATh JAPYTUE PErHoHaIbHbIe (hOPMYJIbI IPU HAJJIEKAIEM UX 000-
cuoBanuu [CBog, 2004]. IIpu npoynx paBHBIX YCJIOBUSIX BCETA CJAEAYET CTPEMUTHCS
HCITOJIb30BaTh HanboJsiee MPOCThIe PETHOHATBHBIE 3aBUCHMOCTH, BKJIIOYAIOIIHE MCHb-
I1ee YUCI0 MAPaMETPOB, OMPEIETSIEMBIX IO BBIGOPOUHBIM TaHHBIM HAOIIIOACHUT.

ITpu OTCYTCTBUM THAPOMETPUUECKHUX HAOIIOACHUH B PACYETHOM CTBOPE Mapame-
TPBI pacIpeiesieHUsT U pacueTHbIE 3HAUEHUS THIPOJIOTHYECKHUX XapPaKTEPUCTHK OIpe-
JIEJISTIOTCS ¢ TIOMOIIBIO CIIEYIONTIX OCHOBHBIX METO/IOB:

— BOJIHOTO OaJtanca;

— TUJIPOJIOTUYECKOI aHAIOTUH;

— OCpeiHeHs B OHOPOIHOM paiioHe;

— MOCTPOEHUS KapT U30JIUHUL;

— IMOCTPOEHNUsT PETMOHATIBHBIX 3AaBUCHMOCTEl CTOKOBBIX XapPaKTEPUCTUK U Iapa-
METPOB PACYETHBIX CXeM U (DOPMYJI OT OCHOBHBIX (DU3UKO-Teorpacdmyeckix hakTopoB
BOJ0OCOOPOB;

— MOCTPOEHNS 3aBUCUMOCTEN MeKIY TOJMYHBIMU CTOKOBBIMHU XapaKTePHCTUKA-
MU 1 (hOPMUPYIOIIUMU CTOK (haKTOPAMI;

— TOCTPOEHUS 3aBUCUMOCTE, OCHOBAaHHBIX HA UCIIOJBb30BAHUN MATEPUAIOB T0-
JIEBBIX TUZIPOMETEOPOJIOTHIECKIX U3BICKAHUI U KPATKOBPEMEHHBIX TUIPOJIOTUYECKUX
HAOJTIOIEHUH, OTPAKAIONINX MPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTU PACTIPEIETEHIST
TUIPOJIOTHYECKUX XaPAKTEPUCTHUK.

MeTop BoaHoro 6anaxca

Mertoz BojiHOTO GasiaHca TIPUMEHSIETCS TPU HATMYUY KAYeCTBEHHbIX HAGIIOeHUIT
32 OCHOBHBIMH COCTABJISIONINMHU BOZHOTO Gastarca. YeM 3a 6oiee KOPOTKHIA TPOMEKY-
TOK BPEMEHHU COCTABJISIETCS BOAHBIN Ganarc TeM GoJbine Tpedyercst uHbopMaImn 3a
OTpeIeIeHNEM Pa3IMYHbBIX HJIEMEHTOB BOAHOTO OAJIaHCa, KOTOPBIE OY€Hb PEIKO OIpe-
JIeJITIOTCS € IOCTATOYHOH TOYHOCTBIO TIPH OTIPeIeTIEHHH PACUETHBIX THAPOIOTHIECKIX
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XapaKTEepUCTHUK B CJIydae OTCYTCTBUS JaHHBIX TUJIPOMETPHUICCKUX Ha6JIIOZ[eHHI>)I B UC-
CJIElyeMOM THIPOJIOTUYECKOM CTBope. 1109ToMy MeTox BoaHOro Oamanca peaKo IpH-
MEHSIETCS B IPAKTUKE MMAPOJIOrMYECKUX PACYETOB. B IaHHOM Cilydyae MOKHO IIPUBECTH
JIMIIb HEKOTOPbIE CBEAEHUS 110 MCIIOIb30BAaHMIO METO/A BOAHOIO OajlaHca 3a FOAMYHble
WHTEPBAJIBI BDEMEHHU TP UCCIIE[OBAHUE YPOBHEH BOJIbI OECCTOUHBIX BOJIOEMOB. Y POB-
HU BO/IbI 3a FOI[OBOIl/)I HWHTEPBaJI BPEMEHU [JIA 6eCCTO‘{HI)IX O3€p OIIpe/iesIAeTCA Yepes3
OCaJIKM Ha TMOBEPXHOCTH 03€Pa M UCTIAPEHNE C BOAHOI MOBEPXHOCTH, @ TAKKe MPUTOKA
PEYHBIX BO/I B 03€PO 3a TOJIOBBIC MHTEPBAJIbI BDEMEH. HpI/I 9TOM YUYUTBIBAIOTCA MOp(l)O—
METPHYECKHUE 3aBUCUMOCTH ILJIOMIAM 03€Pa OT YPOBHSI BOIBI B 03€PE.

B nociennee BpeMsi HaYMHAIOT UCIIOJIb30BAThCSI PYCJAOBbIE BOAHbIE GalaHChl 32
GoJiee KOPOTKHUE IIPOMEKYTKU BPEMEHH, YYUTHIBAIOLINE BpeMs J0OEraHus, pycaoBoe
peryJiMpoBaHue U HeKOTopble Apyrue dhakTopsl. [Ipu ncnosb3oBannu MeTozia BOJHO-
ro Gajiarca 1 PycJoBOro BOAHOTO Gajianca 0cOOeHHO GOJIbIIOE 3HAYEHIE NMEET OLleH-
Ka Cﬂy‘{aIL/,IHbIX U CUCTeMaTN4YeCKUX HOI‘peH.[HOCTefI BBIITOJTHEHHBIX PACYETOB, KOTOPbIE
MOTYT OBITH TIOJIY9€HbI TIPH OTPEAETECHNT HEBA30K BOIHOTO Galanca, BCE COCTABIISIO-
1€ BOJAHBIX OAJAHCOB OIPEAEISAIOTCS HE3aBUCHMBIM ITyTEM.

MeTopa rupponoruyeckoin aHanormm

O6mine ycaoBys 110 BRIOOPY PEK-aHAJIOTOB BKJIIOYAIOT:

— OLIEHKY IPOCTPAHCTBEHHON CTPYKTYpbl KOJeOaHMH paccMaTpUBaeMOM TH-
JIPOJIOTUYECKON XapaKTepUCTHUKHU, OTpaskaiolell XapakTep MPOCTPAHCTBEHHOU CBSI-
3aHHOCTU PACCMATPUBAEMON THUAPOJOTUIECKON XapaKTEPUCTUKH, BKJIOYAS OTEHKY
MIPOCTPAHCTBEHHON KOPPESAINOHHON (DYHKIINU ¢ yueToM ee (hU3NIecKOl M CTaTh-
CTUYECKOU OJTHOPOTHOCTH;

— OJTHOTUITHOCTH CTOKA PEK AHAJIOTOB U UCCJIEYEMON PEKH;

— reorpaduueckyio 6JI130CTh PACIIONOKEHUST BOLOCOOPOB;

— OJIHOPOJITHOCTH YCJIOBUI (DOPMUPOBAHUST CTOKA, CXOJCTBO KIMMATUYECKUX
YCJIOBMIA, OZIHOTUITHOCTD 110YB (IPYHTOB) ¥ MHAPOTEOJIOINYECKUX YCAOBHIA, OJIM3KYIO
CTEIeHb 03ePHOCTH, 3aJIECEHHOCTH, 3a00JI0Y€HHOCTH U PACIIaXaHHOCTH BOJOCOOPOB;

— CpeJIHIE BBICOTHI BOJOCOOPOB HE JIOJIKHBI CYIIECTBEHHO OTJIYATHCS, /IS TOPHBIX
1 TIOJTYTOPHBIX PAIOHOB CJIEYET YUUThIBATH 9KCIIO3UIINIO CKJIOHOB U TUTICOMETPHIO;

— oTcyTcTBUE (PAKTOPOB CYIIECTBEHHO MCKAYKAIONUX €CTECTBEHHBII PEYHON CTOK
(peryupoBaHue pe4HOro CTOKa, COPOCHI BOIbL, M3bATHE CTOKA HA OPOLIEHUE U APYIHe
HYK/IBI).

1 Kask ol TUAPOSIOTUYECKON XapaKTEPUCTUKU TOKHBI VIUTBIBATHCSA OTIOJ-
HUTEJIbHbBIE YCJIOBUS, KOTOPbHIE TPUBEIEHBI B COOTBETCTBYIONTUX Pa3/iesiaX HACTOSIITIX
pekoMeHaannil. B kauecTBe 0J{HOTO U3 OCHOBHBIX TPEOOBAHUI SIBJISIETCS HATUYHE J0-
CTATOYHO TIPOJIOJIKUTEIbHOTO Psijia Ha peKe-aHaJiore, KOTOPbIH ITPU HEJIOCTATOUHOCTH
HaOI0AeHNI IIPUBOANUTCS K MHOTOJIETHEMY IIEPUO/Y B COOTBETCTBUY C HOPMATUBHBIM
nokymenToM [CBom, 2004] 1 B COOTBETCTBUU C METOAMYECKUMU PEKOMEH/IAIIUSIMU
[Pexomenpamu, 1979; Meronuueckue pekomenaruu, 2007].

MeTop ocpefHeHUsl B O[HOPOAHOM paioHe

[Ipm craTrcTUYECKOW OTHOPOMHOCTH TIAPAMETPOB pacCIpe/iesieHUs] B THUIPOJIO-
TMYECKOM palioHe pacyeTHOe 3HaYeHHE MapaMeTpPOB B MCCIEAYEMOM CTBOPE CJE/lyeT
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OTIPEIEJIATHh KaK cpejiHee apudMeTnyeckoe 3HaUeHne JIJisi PeK — aHAJIOTOB, MMEIOITUX
HarboJIee IPOAOKUTENbHbBIE PSAbI HAOIOAEHUH U 110 TIPUBEICHHBIM K MHOTOJIETHE-
My nepuoy JanubiM. OIHOPOJHOCTD TTAPAMETPOB PACIIPE/IEIEHUST YCTAHABINBAETCSI C
HCIOJIb30BAHNEM CTATUCTHUECKUX KPUTEPUEB OJTHOPOIHOCTH COTJIACHO HOPMATUBHOTO
nokymenta [CBoj, 2004 | u metonmueckux pekomenaiuii [ Pekomenparum, 1984].

MeToa noCTpOeHUs KapT U30NNHUIA

[Tpr cTaTCTUYECKOI HEOHOPOMHOCTH 3HAUECHUST THIPOJOTUIECKUX XapaKTepu-
CTUK W WX MMapaMeTPOB WX YMCJCHHbIE 3HAYEHUS CJIEYET ONPeesiaTh 0 PalOHHBIM
KapTaM M30JIMHUI, KOTOPbIe CTPOSTCS Ha OCHOBE MCIIOJIb30BaHUs Beell uMeloleiics K
MOMEHTY IPOEKTUPOBAHUS THAPOJIOrUYecKoil nHbopMaluy, IPUBEAEHHON K MHOIO-
JIETHEMY IIEPUOLY, B cooTBeTcTBUM ¢ padoramu [ Ceog, 2004; Pexomenganuu, 1979; Me-
tonuyeckue pekomenzanuu, 2007]. PaiionHble KapTbl CTPOSTCS TaKKe JIJIST TOJIUYHbBIX
3HAYEHUN TUAPOJOTHUECKIX XapAKTEPUCTHK, TAPAMETPOB PACIIpe/Ie/ICHIS, PACIETHBIX
TH/IPOJIOTHYECKUX XapaKTEPUCTUK W B IPYTUX caydasx. HaBenenve n3oauHmil ciemyer
OCYTIECTBIATD (CTJIAKUBATD) € YIETOM CIYYalHBIX TIOTPENTHOCTEH MCXOIHBIX JTAHHBIX
U CIyYaliHBIX TIOTPENTHOCTEH, 06YCTOBIEHHBIX OTPAHUYEHHOCTHIO MPUHSATHIX B PACYET
BbIOOPOK. TTocTpoeHre KapT N30JMHUE PacCMATPUBAEMO#T THPOJIOTHYECKON XapaKTe-
PUCTUKM WJIM TTApaMeTPa OCYIIECTBJISETCS IIyTeM ITPOCTPAHCTBEHHON MHTEPIIOJISAIIN.
MoryT npuMeHSATHCS METOb TUHENHON MHTEPIOISIINN, ONTUMATBHON TUHEWHON WH-
TEPIOJIAINN, OCHOBAHHON Ha MPOCTPAHCTBEHHON KOPPEIAIMOHHON (DYyHKIUU, U JPY-
THe METOJIbI, BKJTI0YAs MIMPOKO UCIOJIb3yeMble B Teorpahnieckux MHHOPMAITMOHHBIX
cucremax (I'MIC). Ilpu atoMm mcrosb30BaHWE MTPOCTPAHCTBEHHOW KOPPEJSAIINOHHON
(byHKIMKM BKJIIOYAET OleHKyY ee omHopomaHocTu [Asekcees I.A., 1971; Jlobatnosa A.T.
u 1p., 1973; PoxxnecrBenckuit A.B. n np., 1986; IIpocTpancTBenHo-Bpemennsbie, 1988].
B cayyae onpenengioniero BIUSHUS IPYTUX PeTrHOHATBHBIX (haKTOPOB (HAIpuMep, BbI-
COTBI BOZIOCOOPOB B TOPHBIX PaiiOHAX ) MHTEPIIOJISIIIUST OCYIIECTBISIETCSI C YYETOM TUX
(haxropos. [Ipu ipocTpaHCTBEHHOM MHTEPIIOIAIIH THAPOJOTTYECKIX XaPAKTEPUCTHK,
a TakKe WX IMapaMeTPOB M KBAHTHJIEH PEKOMEHIYEeTC ST HCIOJIb30BaTh reorpadudeckie
nHpopmarmonnbie cucteMbl. [Ipumenenne MC-TexHOTOTUU B THIPOJIOTHYECKUX
pacyerax 110 Mepe HaKOILJIeHUsI HOBOW I'MJPOMETEOPOJIOTHYECKON NHMOPMAIMK acT
BO3MOKHOCTD CO3/IaBaTh aTbOOMBI TOMYHBIX KapT THAPOJOTHYECCKUX XapaKTEPUCTHK,
KOTOpPBIe OY/IyT MOCTOSHHO TOMOJHATHCS, YTO OTKPHIBAECT HOBBIE BO3MOKHOCTU WH-
JKEHEPHBIX THIPOJIOTMYECKUX PACYETOB MPU OTCYTCTBUU JIAHHBIX HAOJIOIEHUI B pac-
YETHOM CTBOPE U MPU PElleHn’ JAPYTHUX 33/1a4 JIJIs PA3JIMYHbIX OTPACIell HapOIHOTO
xozsiictBa. B Ilpunoxenun /| paccmarpuBaercs npumenenue [MC-Texaomorum st
PEIEHUST PA3JIMYHBIX TPOCTPAHCTBEHHBIX 000OIIEHIIT THAPOJOTHUECKUX XapaKTepH-
CTHK, a TaK)Ke [IPU oltpe/iesieHH MOPGOMETPUYECKIX XaPaKTEPUCTHK.

MeTon nocTpoeHUs permoHanbHbiX 3aBUCUMOCTEN

Meto/ nocTpoeHust pernoHaIbHbIX 3aBUCUMOCTe /1151 OlIpeiesieH 1 sl TapaMeTpoB
pacupe/iesieHusT ¥ PpacueTHbIX MMAPOJOTHUYECKUX XapaKTepUCTHUK B 3aBUCUMOCTH OT
BJIUSTIONIHX (DAaKTOPOB BKJIIOUAET B ce0sT CJIEAYIOMINE OCHOBHBIE STATIbL;

— BBIGOP MPEAIOJIATAEMbBIX OCHOBHBIX (DU3MKO-Teorpahuueckux (hakTopoB st
HCCJIELyEeMOTO OIHOPOIHOTO paiioHa (TLIoIIaib BOAOCOOPa, CPEAHSs BBICOTA BOLOCHO-
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Pa, YKJIOH BOJI0COOPa U PEKH, 03EPHOCTD, 3a00I0UYEHHOCTD, 3a/IECEHHOCTD, TapaMETPbI
PSIIOB METEOPOJIOTHYECKUX (DAKTOPOB U JIPYTHE);

— TIOCTpPOEHME W aHAJIN3 OJHO(MAKTOPHBIX 3aBUCUMOCTEN THAPOJIOTUIECKUX Xa-
PaKTEPUCTHK OT PETHOHANBHBIX (DAaKTOPOB C IEIhI0 BEIGOPA OCHOBHBIX (haKTOPOB ISt
WCCIe/[yeMOro PErrona, alipruopPHOil OIEHKK BU/IA 3aBUCUMOCTEH 1 HEOOXOMMOCTH
(DYHKIMOHAJIBHBIX [IPeodpasoBaHuii paccMaTprBaeMblX (haKTOPOB;

— mpeBapuTesbHOE GOPMUPOBaHUe OOIIEil CTPYKTYPhI PETHOHAIBHO 3aBUCHU-
MOCTHU Ha OCHOBE T€HETUYECKOTO aHAJN3A U YCIOBUI (DOPMUPOBAHUS CTOKA, PE3YJib-
TATOB aHAJIN3a OIHO(DAKTOPHBIX 3aBUCUMOCTEN;

— IIPY TOCTPOEHUN OTHO(AKTOPHBIX T MHOTO(MAKTOPHBIX 3aBUCIMOCTEH TOJIKHBI
COOTIONATHCS CIACYIONINE YCAOBHS: 0OBEM COBMECTHBIX IAHHBIX OJIKEH ObITh 6OJTb-
Ille WJIU PaBeH 33/[aHHOMY 3HAUEHUI0, KPUTHUECKOe 3HAYeHUe MTAPHOTO MJIM MHOJKe-
CTBEHHOTO K03(h(DUIIHEHTA KOPPEJSIIIUU J0JKHO ObITH OOJIbIIIE 32[AHHOTO 3HAUYEHS,
oTHOIIeHNE KoahPUIneHTa IMapHoii M MHOKECTBEHHOM KOPPEJISAINN K €T0 CpeiHel
KBaJ[PaTUYECKON OIMUOKe JOJKHO ObITh OOJIblle 3aJaHHOIO 3HAYEHUs, OTHOIIEHUE
K02(DOUTMEHTOB perpeccuu K UX CPeTHUM KBA[PATHUECKUM TIOTPEITHOCTSIM TOJIKHO
ObITH OOJIBIIE 3aJaHHOTO 3HAYECHUST, OTHOIIIEHNE BOCCTAHOBJIEHHOTO 3HAYEHUS TH/PO-
JIOTHYECKOH XapaKTePUCTHKU WM ee MapaMeTpPOB M KBAaHTHJIEH K cpeaHell KBajapa-
TUYECKON ommbKe MOKHO GBITh GOJIbINE 3alaHHOTO 3HaYeHMs. UHCIeHHbIe 3Haue-
HUST OTMEYEHHDBIX YCJIOBUE HAZHAYAIOTCS B 3aBUCHMOCTH OT TPeOYeMOW TOYHOCTH U
HAJIEKHOCTU THIPOJIOTHYECKUX PACUETOB, & TAKKE OT 00beMa U KauecTBa UCXOAHON
nHpopmarmm;

— MOCTPOEHNE PETUOHAIBHBIX 3aBUCUMOCTEN 1 (hPOPMUPOBAHNME OKOHYATETHLHOTO
BU/IA PACUETHBIX (DOPMYJT;

— orieHKa 3 HeKTUBHOCTH MTOCTPOEHHBIX PETHOHATBHBIX 3aBUCHMOCTEH U (hOPMYIL.

B ¢BsI31 ¢ OrpaHMYEHHOCTHIO JAHHBIX W MPEOOIANAIONIM BIMSHUEM (DU3UKO-
reorpacduyeckux HakTOPOB B OJIHOPOJHOM PailOHe, PETMOHATIbHbIE 3ABUCMOCTH, KaK
[IPABUIIO, BKJIIOYAIOT HECKOJIBKO (He HoJiee 4—5) OCHOBHBIX MlepeMeHHbIX. [Ipu pacemo-
TPEHUM KOHKPETHBIX TU/POJOTMYECKUX XAPAKTEPUCTUK (TOAOBOH, MaKCUMAJbHBIN,
MUHUMAJBHBIN CTOK, HAUBBICITIME YPOBHU BOJIBI) B CICAYIONINX Pa3fiesiaX MPUBOASTCS
HanboJsree PacpoCTPaHEHHBIE CTPYKTYPBI PErMOHATBHBIX 3aBUCUMOCTEH U GOPMY.JI,
MIPUMEHSIOIINECST B THIPOJIOTMYECKUX pacdeTax. [lapaMeTpsl 3TUX 3aBUCUMOCTEN JIJTIsT
Ka’K/I0TO OJTHOPOJTHOTO PETFOHA OJKHBI OTIPEE/ISIThCST HA OCHOBE BCEH MMeETOIIelicst
uHboOpMaIMK BO BpeMeHH 1 npocTpancTBe. O1eHKy apdEeKTUBHOCTH MOJYIEHHBIX
AMITMPUYECKUX 3aBUCUMOCTEl 1 (DOPMYJI, IPUMEHSIEMBIX B IHPOJOTUYECKUX pacyue-
Tax TP OTCYTCTBUU JAAHHBIX THAPOMETPHYECKUX HAOIIOAEHUN B PACUETHOM CTBOPE
BBITIOJTHSETCS Ha OCHOBE aHATM3a OCTATKOB, OTICHKU YCTOWYMBOCTHU TApaMETPOB U
K0a(DPUIMEHTOB 3TUX 3aBUCHMOCTEN ¢ 00sI3aTeIbHON TIPOBEPKOil Ha 3aBUCUMOM U
HE3aBUCHUMOM OT pacuera Matepuasie HabIIeHUI.

[ToMuMoO IPUBEIEHHBIX B HACTOSIIIX PEKOMEH/IAIINSIX PETHOHATBHBIX 3aBUCHMO-
CTell U PACYETHBIX CXEM JIOITYCKAETCs HCII0Jb30BAHNE APYTHX PETHOHAIBHBIX POPMY.T
[PY HajlJIeKaIeM uxX (GU3n4eckoM U CTaTUCTUIECKOM 0O0OCHOBAHUM.

[TocTpoenne 3aBUCUMOCTENl MeXKIY TOAUYHBIMU CTOKOBBIMHU XapAaKTEPUCTUKA-
MU U GpopMUPYIOMUMEU UX (HAKTOPAMU TIPAKTUYECKU HE OTJIUYAETCS OT MOCTPOEHUST
PErMOHAIbHBIX 3aBUCUMOCTEl 32 MHOTOJIeTHUE Tieprojl. [ToaToMy Bce 0cobeHHOCTH
MOCTPOEHUST PETHOHAIBHBIX 3aBUCUMOCTEN TTOJTHOCTBIO OTHOCSATCS W K TMOCTPOEHUIO
TOJIMYHBIX 3aBUCUMOCTEN THIPOJIOTHUECKUX XAPAKTEPUCTUK W TAapaMETPOB CTOKA.
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AHaJIOrHYHBIM 00PA30M IOCTPOEHUE 3aBUCUMOCTEN, OCHOBAHHBIX HA MCIIOJb30BAHIM
MaTepraoB TMOJEBBIX TUIPOMETEOPOJOTHYECKUX U3BICKAaHUHM M KPaTKOBPEMEHHBIX
TUAPOJIOTHUECKUX HaOJIIOEHUIT, OTpasKaloliie MPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTH
pacmpeniesieHusT THAPOTOTHIECKUX XapPaKTEPUCTUK TaKKe OMPe/ieITIOTCST Ha OCHOBE
PacCMOTPEHHBIX MTOJIOKEHU TI0 OTIPEIEIEHUIO PETHOHATBHBIX 3aBUCUMOCTEH 3a MHO-
TOJIETHUI TIEPUOI.

5.5. OcHoBHble ruaporpadpuueckue u pusunko-reorpadpuyeckue GakTopsl,
onpegensiowmne 0CHOBHbIE TMAPONOrMYEeCKUe XapaKTePUCTUKK

[l TOCTPOEHNsT PETMOHATBHBIX 3aBUCUMOCTEH WCTOJMB3YIOTCS  CIELyoNTIe
OCHOBHBIE TrIporpadmaeckre u (pusnko-reorpapuyeckue XapakTepucTukn (axro-
poi ctoka) [ PykoBozctso, 1986]:

1) mowmas Bogocoopa F, km?2,

2) ruaporpaduyeckast [JIuHa BOJOTOKA L, KM,

3) cpeaHeB3BeEIIEHHBIH YKI0OH BOA0TOKA I, (%o0), IPEACTABISIONNN OO0 YCI0B-
HBIH BBIPOBHEHHBIN YKJIOH JIOMAHHOTO TPOMNJIS, SKBUBAJCHTHBIN CyMMe YaCTHBIX
CpeTHUX YKJIOHOB MPOMUIIS BOAOTOKA, BBIYUCISIETCS 1O (hopmyJie:

n

n
IgT =Z:,[(li/L)lgL] wm T=]17" (5.2)
i= 1
rue Ii — YACTHBIN CPEHUN YKJIOH OT/IEJTbHBIX YYaCTKOB ITPOJIOJIBHOTO TIPOMUIIS BOJIO-
TOKa, %o; li — JUIMHA 9YaCTHBIX Y4aCTKOB IIPOJAOJIbHOTO HpO(bI/IJIH MEKY TOYKaMU I1epe-
I‘I/I6a, KM; L — rHaporpa(le{eCKaﬂ JJIMHA BOAOTOKA 0 IIyHKTa Ha6J110/:[eH1/H51, KM.
CpeI[HeBBBeHIeHHbII'/JI YKJIOH OIIpeAeJIAETCA TOJIbKO [IJII HE 3aperyJJanpOBaHHbIX
BOJOTOKOB, a TaKiXe VIS Y4aCTKOB PEK, paCIlOJIOJKEHHbIX B HUKHUX 6b6(1)aX BOOXpa-
HUJINILL; _
4) cpeansist BbicoTa BogocHopa HB, M HaJl yPOBHEM MOPSI; OIIPee/IseTcs 160 He-
IOCPEACTBEHHO 110 rumcorpadudecKoil Kpusoil Bogocbopa, 1ubo 110 hopmy.ie:

H, = [i(HB,I- +Hy, )(AA)]/(24), (5:3)

rie I, ; — BbICOTA II0BEPXHOCTH FOPUSOHTAIBHOTO CedeHust (ropusonTaii), M; A4, —
ILIOIIA/Ib MEKLY ABYMS COCEIHMMU TOPU3OHTAIAME, KM2; A — 0611as I1101a1b BOI0-
cbopa, kMm%

5) oTHOCHTEIbHAS JIECUCTOCTD Boochopa [, B % oT obueii miomanu Bogocbopa
(J1eC M KyCTaPHUKHU HA IPOXOAUMBIX O0JIOTAX B JIECHBIE YIOAbs HE BKIIOYAIOTCS);

6) oTHOCHTEIbHAS 3a60I09€HHOCTD BOJ0COOPa f; B % OT 001Ieil II011am BOJ0-
c6opa (BBIYUCIIIETC ¢ pasaeaeHneM 60JI0T Ha BEPXOBble U HU3UHHBIE);

7) oTHOCHTEIbHAS 03€PHOCTD BogocOopa [, B %, IIpejicTaB/Isomas coboii 0THO-
IIEHMEe CYMMBI IJIOIIAAell BCEX 03€P, PACIOI0KEHHbIX Ha BOL0COOpe, K 0011eli moa-
111 BOLocOopa;

8) cpeHeB3BeleHHAs 03EPHOCTD /ISl HEIIPOTOUHBIX 03ep f7 B % OT obleil 11o-
maau Bogocbopa, BBIYUCISIETCS ¢ YIeTOM PACIIONOKEeHUs 03ep Ha Bogocbope 1mo dhop-
MyJI€:

=S /A (5.4)
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5. O6uume nonoxeHus

/e S, — mIomanu o3ep, f; — IO/ BOZ0COOPOB 9THX 03ep, A — MIoMmazb BOA0cO0-
pa ek /10 3aMbIKAIOIIETO CTBOPA,;

9) sakapcroBaHHOCTB Boztocbopa f, B % oT obieii 1m1omazan Bogocbopa, onpese-
JIIETCST OTHOIIIEHNEM 3aKapCTOBAHHOM TIIOTIAN BOIOCHOPA KO BCEH €T0 TLIOTaII;

10) orHocuTeIbHAS pacaXaHHOCTh BoJgocbopa fp B % 0T 00111eil 1J1011a/ 1 BOJIO-
cbopa, orpe/ieIIeTcsl OTHONIEHUEM TIIONIAJIA PACTIAXaHHBIX 3eMeJTb TI0]] CEJTbCKOXO-
3SHCTBEHHDIE KYJIBTYPHI Ha BOIOCOOPE KO BCEH €T0 TUIOTIAIH;

11) xapakrepucTiKa TUIA OYBOIPYHTOB, CJATAIONUX TOBEPXHOCTH BogocOopa,
OTIPe/IeJISIETCS TI0 TOYBEHHBIM KapTaM, a TaK3Ke BbIIEJISTIOTCS TSATh IPYIII TT0YBOTPYH-
TOB ITO MEXaHUYIECKOMY COCTABY: TJINHUCTBIE, CYTJIMHUCTBIE, TIeCYaHble, CyTiecyaHble 1
KaMEHUCTBIE;

12) cpemnsist ryOuHa 3ajeranust yPOBHSI TPYHTOBBIX BOJ[ (TIEPBOTO BOJOHOCHOTO
TOPU30HTA), OTIPEIENISETCS TI0 THPOTE0TOTHIECKIM KapTaM;

13) xapakTepuCTUKHU 3aperyJIMPOBAHHOCTH PEYHOU CHCTEMbI MCKYCCTBEHHBIMU
BoJ0eMaMU (KOJIMYEeCTBO, PACIIONIOKEHNE U PETYIUPYIOIIIe eMKOCTH );

14) xapakTepucTika pejbeda (PaBHUHHBIIT — OTHOCUTEIBHOE KOJieOaHue BHICOT
B mpejiesiax Bogocbopa meree 200 M, TOPHBIIT — OTHOCUTEJLHOE KOJieOaHUE BBICOT Ha
BozocOope Gosee 200 m).

Jlst BomoTokoB Manbix pek (F<200 kM?) I0MOMHUTETLHO OIPENEISIOTCS CeLy-
0IK€e XapaKTePUCTUKHU:

1) cpennmii ykion ckionoB Bogoc6opa I, B %o, ONpee/IAeTCs 110 KapTaM 1 Tijia-
HaM B TOPU3OHTAJISIX IO (hopMyJIe:

I, =(hS 1)/ A (5.5)

rjie i — BbIcOTa ceueHust pebeda, M;

n
Y[, — cymma i H3MEPEHHbIX TOPU3OHTATIEH B TPe/ieiaX BofocGopa, Kv;
i=1
2) rycrota peunoil cetu Bogocbopa p, KM/KM?, onpe/iesisseTcsl Kak OTHOLIEHUe
CYyMMapHOU JIJTMHBI BCEX BOJIOTOKOB (PEKH, KAHAJIbI, KAHABbI) Ha BOL0COOpE K 001Ieit
Iomaau Bogocbopa

P, =(il)/ A. (5.6)

3) rycToTa pycioBoii ceTH BogocOopa Py KM/KM2, OTIPEEIsSeTcs KaK OTHONICHIE
CYMMAapHOU JUIMHBI PEYHBIX J0JMH, CYXUX PyCe/l, OBParoB, OaJoK U JIOTOB K 00mieil
IIoLaaAn Bogocbopa.

Tuaporpadudeckie XapaKTePUCTHKU PEKU U ee BOJ0COOPa OMPEAEISIOTCS MO HO-
BeHmM TornorpauuecKuM Kaprtam, MacIiTabbl KOTOPBIX BEIOMPAIOTCS B 3aBUCHMO-
CTH OT pasMepa peku u pebeda Bogochopa 1o CAeAYIONIM PEKOMEHIAIMIM:

a) JIUIsT OTIpeIeIEHUsI TITOMIaell BOAOCOOPOB, JUIMH PeK M YKJIOHOB — 10 TabJiu-
e 5.1;

6) 1151 onpeeseHns TuAPorpahUIecKUX XapaKTePUCTHK BOLOEMOB — 110 TabJIu-
e 5.2;

4) Xapakrep OYBOTPYHTOB, CTENEHb 3aKAPCTOBAHHOCTH, IJIyOUHA 3aIETaHUST Y POB-
H$1 TPYHTOBBIX BOJI OIIPEIEJIAIOTCA 10 CIIeIMaIbHbIM KapTaM (II0YBEHHO-TPYHTOBBIM 1
TH/IPOTEOJIOTUYECKIM ).
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5.5. OCHOBHbIE ruaporpapuyeckmne n Gusnko-reorpapuyeckme pakTopsi...

Kateropuu pex (6osblnue, cpeiHre, Majibie) B 3aBUCUMOCTH OT TLIOIIAAN BOJO-
c6opa npuHsTh B coorsercTBrn ¢ TOCTom 19179 — 73 «Tuaposorus cyumm. Tepmu-
HBI OIIPEe/IeIeHUsT>

[Tpu omnpeneneHnn THAPOrpabUUECKUX XapaKTEPUCTUK BOJIOTOKA W BOgocOopa
BbIOOD MaciTaba TonorpaduyecKux KapT, yCTAHOBJIEHUE MECTOMOIOKEHUS BOIOPA3-
NIeJIbHBIX JINHUH, NCTOKOB, YCThEB BOJOTOKOB U KAPTOMETPUYECKIE N3MEPEHUsI TIPO-
WU3BOJSITCS B COOTBETCTBUU ¢ Tabsuiamu 5.1. u 5.2.

Tabnuua 5.1. MacwTtabbl KapT, UCMOJNb3yEMbIE
Ons onpefeneHns nnowanein BoaocbopoB, AJIMH PeK U YKIIOHOB

XapakTep MECTHOCTH [Liouaas Bogoc6opa, km?
<10 10-50 50-200 >200
PaBHUHHBIE, TYCTBIHHBIE 1:10000 1:25000 1:50000 | 1:100000
1 3a00J10ueHHBIE CJTabOPACUICHEHHbBIE
paiioHbI
TopHble U XOJIMHUCTBIE 1:25000 1:50000 | 1:100000 | 1:100000
CuuibHOpacUJIeHEeHHbIE PalOHbI

Tabnuua 5.2. Macwrtabbl KapT AJ1s onpeaeneHns
rnaporpaduyecknx xapakTepucTnk BOOOEMOB

[Ipumepnas mronianp
Bomoembr u300pakeHus BogoeMa Macurrabbl KapT
Ha KapTe, cM?
Kpymweiine u 60birie >1000 1:100000 — 1:500000
Cpennue 500—-1000 1:50000 — 1:100000
Mautbie 100-500 1:25000 — 1:50000
Cample Masble 10-100 1:10000 — 1:25000

L7151 BocCTaHOBJIEHUSI MHOTOJIETHUX PSIIOB TUAPOJIOTYECKIX XaPAKTEPUCTHK TIPU
OTCYTCTBUU JIAHHBIX THIPOMETPUUECKUX HAOTIOACHUN MPUMEHSIOTCS 3aBUCUMOCTH
CTOKa OT CTOKO(GOPMUPYIOMHUX (HDAKTOPOB, KOTOPBIE CTPOSTCS /LIS TIPOIOJIKUTETHHBIX
PSIZIOB Ha peKax-aHaJoTax B OJHOPOAHOM paitote. OCHOBHAsI OCOOEHHOCTD MPHU TIO-
CTPOEHUU OMIMPUUYECKUX 3aBUCUMOCTEN — UX 06IIast [l TEPPUTOPUU CTPYKTYPa,
[TO3BOJISIONIAs UHTEPIIOJUPOBATH TapaMeTphl, KOA(PdUIMEeHTb U CTOKO(DOPMUPYIO-
1ire (haKTopbl Ha HEU3ydeHHBIH BOI0COOD.

OIeHKyY CITy4ailHOCTH THIPOMETEOPOJOTHYECKUX XaPAKTEPUCTUK CIIEAYET MPo-
U3BOANTH HA OCHOBAHUU TPYIIIOBOrO aHaan3a Kod(MOUINEHTOB aBTOKOPPEISIIN B
paccmaTpuBaeMoM paiioHe. J[pyrie MeTo/[bl aHAIN3a CIyIaitHOCTH THIPOMETE0POIIO-
TMYEeCKUX XapaKTePUCTHUK, KaK IPABUJIO, TPUBOIAT K OJHIM U TEM JKe Pe3yJIbTaTaM, He
IOBBIIIAST KAYECTBO MTOJYYEHHBIX BBIBOJIOB.

[Tpu aHA/IM3E CTIaKUBAHISI MHOTOJIETHUX KOJIEOAHUH THAPOMETEOPOJIOTHIECKITX
XapaKTEPUCTUK PEKOMEHIYETCS MCIOJIb30BaTh U3BECTHBIE METOMBI CTATUCTUIECKON
obpaboTku ncxoaHoi nudopmanuu [ Poxaecrsenckuii A.B., 1977; IIpocTpaHcTBEHHO-
Bpemennble, 1984 u apyrue myGaukannu]. AHAJIOIMYHBIM 00PA30M 9TO IIOJHOCTHIO
OTHOCHUTCS M K aHAJIM3Y MPOCTPAHCTBEHHO — BPEMEHHOW CTPYKTYPBHI PA3JTUYHBIX TH-
JIPOMETEOPOJOTUIECKUX XaPAKTEPUCTHK.
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6. FlogoBoO# CTOK

ITpu oTCYyTCTBUM THAPOMETPUYECKIX HAOIONEHII B PACYETHOM CTBOPE Mapame-
TPBI PacIIpejiesieHusl FOJI0OBOr0O CTOKA (Cpejiiee MHOTOJIETHee 3HayeHune, Koahuiinenrt
BapHaIuu, OTHOIIEeHNe KoahdUIMeHTa ACUMMETPUH K KOI(MDMUITHEHTY BapUaIlluu U
K09(DUIINEHT aBTOKOPPEJISIIIUN MEXKIY CTOKOM CMEKHBIX JIET) U pacueTHble 3Ha-
YeHUsI THAPOJOTUIECKNX XaPaKTEPUCTHK OIPEAESIOTCS C ITOMOIIBIO CAeLYIOMNX
OCHOBHBIX METOJIOB:

— TUAPOJIOTHIECKON aHAJIOTHH;

— OCpeIHeHMsI B OJTHOPOIHOM PaiioHe;

— [OCTPOeHUs KapT M30JUHUII HapaMeTPOB paciipeliesieHus U KapT 3HAYeHUit
CTOKA 32 KaXK/IbIiT TOJT;

— IOCTPOEHNST 3aBUCHMOCTEH MeKy TOAMYHBIMU CTOKOBBIMH XapaKTePUCTHKA-
MU 1 (DOPMUPYIOITUMU CTOK (haKTOPaAMU;

— MOCTPOEHNUS PETUOHATBHBIX 3aBUCUMOCTEN TOJI0OBOTO CTOKA, TAPAMETPOB paciipe-
JICJICHUS U PACUETHBIX KBAaHTUJICH OT OCHOBHBIX (PM3UKO-Teorpapuieckux (hakTopoB.

— BOJIHOrO Oastanca;

— MOCTPOEHUST 3aBUCUMOCTEH, OCHOBAHHBIX HA MCIIOJIb30BAHII MATEPUATIOB TI0-
JIEBBIX TUPOMETEOPOJIOTUECKITX M3BICKAHNH 1 KPATKOBPEMEHHBIX THIPOJIOTUIECKIX
HAOMOIEHNH, OTpasKAIONINX MPOCTPAHCTBEHHbBIE 3aKOHOMEPHOCTH DaCIPeAeIeHIIst
TUIPOJIOTHUECKUX XapaKTEPUCTUK.

Taxum 06pa3oM, METOJIBI PacyeTa rol0BOTO CTOKA TIPU OTCYTCTBUU THPOMETPH-
4ecKOoi MH(MOPMAIINHU B UCCIIELYEMOM CTBOPE Ha3upyoTcs:

— Ha MeToJ[aX, OCHOBAHHBIX TOJIbKO HA THUAPOJOTUYeCKO nHMOPMAIUK B TyH-
KTax, r/ie TPoBoAATCs HabmoaeHust. K aTiM MeTo/aM OTHOCHTCST KapTHPOBAHUE WITH
OCpeZIHEHNE B OTHOPOJHOM paifoHe MapaMeTpPoOB paclpeieleHIs TO0BOTO CTOKA Ha
OCHOBE BCell MMeIoTelics B NCCelyeMOM pailioHe THPOMeTpruIeckol nHbopMaImm
3a roJloBeIM cTOKOM pek [ Bockpecenckuit K.I1., 1962];

— HAa METOJIaX, OCHOBAHHBIX HA PETMOHATBHBIX 3aBUCUMOCTSIX, HCIOJIb3YIOIIIX
JOTIOJTHUTEIbHYIO MHMOPMAIIUIO 0 MOPHOMETPUYECKUX XapaKTePUCTHKAX bacceiina.
K HuM oTHOCsTCST aMTITIIpUYecKre (hOPMYJIbI CTOKA, CBSI3BIBAIOIIIIE CPEHEE MHOTOJIET-
Hee 3HaYeHUe (HOPMY) CTOKa, KOa(hUIMEHT Bapuauy Win OTHOTeHne Koaddum-
€HTa ACUMMETPHUH K K0(hUIIMEHTY BapUAIH € PAa3JINIHBIMU (haKTOPAMU;

— Ha METOJIaX, OCHOBAHHBIX Ha MOJIEJIAX (DOPMUPOBAHUS CTOKA, UCIIOJIb3YIONTIX
BCIO BO3MOKHYI0 MH(MOPMAIUIO (TUIPOJIOTUYECKYIO, METEOPOJIOTUYECKYT0, arpOhU3u-
YeCKyIo, BOIHO-(PU3NIECKYI0 MHPOPMAIUIO, O XapaKTePUCTUKAX TUAPOrpadUdecKoii
cetu, pesibeda, MOYB U IP. ). ITH METOIBI OCHOBAHBI HA HEITPEPBIBHOM PACUEeTE [IETAb-
HBIX BOJHOOATAHCOBBIX COOTHOIIEHUH 32 CYTOYHBIE WHTEPBAIBI BPEMEHU TI0 OJIHO-
pomubiM yuactkam [Kyument JI.C.,1972, 1980; Bunorpanos 10.b. u np., 1986] u na
pasOUEeHUH TOI0BOTO CTOKA Ha (Da30BOOIHOPOIHBIE CE30HBI M MOCTPOCHUN CE30HHBIX
PErpeccuoHHbIX 3aBUCUMOCTEN CJI0EB CTOKA €O cTOKO(opMupyonmmu Ghakropamu
[/ToGanos B.A., 2006].

Mertonpl pacueTa TOIOBOTO CTOKA, OCHOBAaHHBIE HA MOJEISIX (HOPMHUPOBAHUS
CTOKa, Kak TPABUIIO, TPEGYIOT 0ueHb GOIBITOr0 0OheMa THAPOMETEOPOTIOTHIECKOTH,
rUIPOMOU3NIECKOI U JAPYTOi MHMOPMAIIUK TI0 CYyTOYHBIM HHTEPBAIaM BPEMEHH, 1 Ja-
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6. 1. Kaptbl napameTpoB pacrpeneneHus rogoBoro ctoka

CTO JIAtOT HEOTIPABAAHHO GOJIBIITIE CIyIallHbIE TOTPEITHOCTH OMIPEAETIEHISI TOI0BOTO
CTOKA, KOTOPBIE, KaK MPaBUJIO, Jaske TPEBOCXO/IAT MOTPENTHOCTH pacyeTa 110 CPaBHU-
TEJIbHO [IPOCTBIM PErMOHAIBHBIM 3aBUCUMOCTSIM. Y IIPOLIEHME JKe 9TUX METO/I0B He-
PEIKO IIPUBOJUT K 3aBUCUMOCTAM I'OZIOBOTO CTOKA OT OCHOBHBIX (haKTOPOB.

MeTo/1bl pacyeTa ro[oBOro CTOKa, OCHOBaHHbIC Ha PA3GUEHUH TOOBOTO CTOKA HA
(hazoBOOHOPOIHDIE, HE MOBBINIAIOT TOYHOCTH pacyeTa Mo CPAaBHEHUIO CO CTABIINMU
yIKe TPAIUIIUOHHBIMU 1 O0JIee IPOCTHIMU METOJIAMHU PAacyeTa roJI0BOTO CTOKa. Bmecte
C TEM CJIelyeT OTMETUTD, YTO C yBeJUYeHreM 00beMa HAOIOAEeHUN 32 THAPOMETEO-
POJIOTHUYECKUME U TUAPODUTIECKUME XaPaKTEPUCTUKAMU BOJ0COOPOB BO BPEMEHU
U TIPOCTPAHCTBE W MPEACTABICHUY 3TOW MH(GOPMAIINN Ha TEXHUYECKUX HOCHUTEJISX,
€CTh OCHOBAHWUSI T10JIaTaTh, 4TO B OYAyIIEM MaTeMaTHUECKIE MOJETH (POPMUPOBAHIS
PEYHOTO0 CTOKA BO3MOKHO CMOTYT BOUTH B apceHas]l PeKOMEHIYEeMbIX METOJOB WH-
JKEHEPHBIX TMAPOJOTMYECKUX PACUETOB IOJIOBOTO CTOKA U IPYTUX IMAPOJOTMYECKUX
XapaKTEePUCTHUK JIJII CTPOUTETHbHOTO MMPOEKTUPOBAHNS U PEIIEHUS IPYTUX NMPaKTHIe-
CKMX M HAYYHBIX 33/1a4, CTOAIINX Iepel THPOJIOrUeil.

6.1. KapTbl napameTpoB pacnpeaeneHusi rogoBoro CToka

Cpe/Hutii ToI0BOII CTOK PEK MEHSIETCSI B COOTBETCTBUU C 30HAJIbHBIM U3MEHEeHUEeM
KIuMaTHYecKuX (haKTOPOB U 9JIEMEHTOB IPUPOAHOTO JanamadTa. B coorBercTBm
C PACIOIOKEHNEM TIPUPOIHBIX 30H M BBICOTHBIX MOSICOB HAGJIOMAETCS IMTUPOTHAST U
BEePTUKAJIbHAS 30HAJTBLHOCTD, KOTOPAs JIaeT OCHOBAHUE JIJIsT TOCTPOEHUS KapT IMapa-
METPOB PacIpe/ieieHus ToI0BOTO cToKa. [locTpoeHne KapT OCHOBAaHO Ha JIOMYIEHNN
IIJIABHOTO U3MEHEHUS TOIOBOTO CTOKA TTI0 TEPPUTOPUU B COOTBETCTBUU C pacrpeiese-
HUEM KJIUMaTHIeCKUX U (pusnko-reorpapuiyeckux (haxrtopon (pemnbeda, MOUBLI, TIy-
GUHBI 3aJT€TaHUS TOI3EMHBIX BOJI ¥ IPYTHE).

Kaprs! mapameTpoB pacrpe/iesieHust TOZI0BOTO CTOKA OTHOCSTCS K IIEHTPY TSLKECTH
Boztoc60pa peku, T.K. HabJIIEHHOE 3HAYEHKE CTOKA OTHOCUTCS He K TOYKe (CTBOPY TH-
JPOMETPUYECKHX HABIIOIeHIH ), a K BOZOCOOPY 1 SBJISIETCS €r0 MHTErPAIbHON XapaKTe-
puctukoil. KapTbl cpeiHero MHOrOJIETHETO CTOKA CTPOATCS B MOLYJISAX (/¢ KM?) niv B
CTOSIX CTOKA (MM), T.€. B 3HAUEHUSAX CTOKA ITPUBE/ICHHBIX K IMHUTIE TIJIOIIA/TH.

XapakTep M30JIMHUI TTapaMeTPOB paclpeieJieHusT CTOKa Ha KapTe W TOYHOCTD
OIPEIEJIEHIST HTUX MTAPAMETPOB 3aBUCUT OT YUCJIA IYHKTOB HAOIOECHII, HCIOJIb3Ye-
MBIX MTPU COCTABJIEHUHU KAPTBI, T.€. OT IYCTOTHI THAPOMETPUYECKON ceTH HAOMIOICHNUI,
OT TIPOCTPAHCTBEHHON CTPYKTYPBHI FOIOBOTO CTOKA, OTPAKAEMOM MTPOCTPAHCTBEHHON
KOPPEJSIIIMOHHON (PYHKIIUY, OT TJIABHOCTH M3MEHEHWs pesbeda B HMCCIELyeMOil
MECTHOCTH ¥ TOYHOCTH HAHECEHUsT IIEHTPOB TSKECTH BOAOCOOPOB KakK MPHU TTOCTPOE-
HUU KapTHl, TAK U TIPH JAJTbHENIIIeM ee NCTI0Tb30BAHUN.

[l mocTpoenust KapT mapaMeTpoB CTOKa (CpeaHero MHOTOJETHErO 3HAYEHMsS
cToKa U Koa(uilmeHTa Bapualyun) MOryT ObITh HCIOJIb30BAHbI JAHHbIE 110 PEeKaM,
CTOK KOTOPBIX OIpEZEessieTcss 30HaIbHbIMU (DakTopamu. V3menenne 30HaIbHON Be-
JIMYUHBI B TIPE/IeIax PEYHOTO BOAOCOOpa M BJIUSHUE a30HATIBHBIX (DAKTOPOB J0JIKHO
OBITH He3HAUNTEbHOE. TAKUM YCIIOBUSIM OTBEYAIOT TAK HA3BIBAECMBIE «CPETHUEY PEKH,
mromabio Bogocbopa or 1000 10 50000 kM2, GacceiiH KOTOPLIX PACIIONOKEH B IIpe-
JleJIax OJIHOI reorpaduyeckoil 30HbI. Pek, nMeroIue mionaian BogocOopos Goibiie
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6. oaoBovi CTOK

YKa3aHHBIX, MOTYT UMETh Pa3JMUHbIC 3HAYEHUST CTOKA B OT/IEJIBHBIX YacTsX Gacceiita,
OTJIMYAIOIIIECS OT OCPEIHEHHON BEJIMUMHBI CTOKA [0 BceMy BogocOopy. Takue pekn ¢
MeK30HAIbHBIM (DOPMUPOBAHUEM T'OJIOBOTO CTOKA ITPU TOCTPOEHWHN KaPT, KaK TPaBu-
JI0, HE UCTIOJTh3YIOTCS MJIN UCTIOJIB3YIOTCST TOJIBKO JIJIsT KOHTPOJIST TOCTPOEHUST KapT.

TouHOCTD OIpe/ie/ieHrs TTapaMeTPOB CTOKA 110 KapTe B pasHbIX pailoHax Oyuer
HEOIMHAKOBA JIJII Pa3/IMYHbIX reorpauueckrX PervoHoB. B paBHUHHBIX paiioHax,
B 30HE JIOCTATOUHOTO YBJIA)KHEHUs], 3HAYEHUsT [TaPaAMETPOB, MOJyYeHHbIe 110 KapTe,
OyIyT MMETh HaWMEHBIIUE CJIydailHble ITOTPENTHOCTH, KOTOPbIE CBSI3aHBI C IMOBbI-
HIeHHBIMU KO3 (pHUIlMeHTaMK TPOCTPAHCTBEHHON KOPPEJISIIIUOHHON CBSABAHHOCTH M,
cale1oBaTeIbHO, OyAyT OJIM3KHU K HAOJIIOAeHHBIM 3HAYeHUSAM. B 30He HeZ0CTaTOYHOro
VBJIAKHEHUsI, B TOPHBIX 00JIaCTsX, Iie BIUSHUE MECTHBIX (haKTOPOB BEJUKO, 3HaUe-
HUS TTAPaMETPOB, OlpejieJIEHHbIE 110 KapTe, MOTYT 3HAYUTEJBHO OTJIMYAThCS OT Ha-
OJTI0/ICHHBIX 3HAYCHUI.

CyliecTByeT CJI0KHOCTb, & MHOT/Ia M HEBO3MOKHOCTh ITOCTPOEHUSI KapT B paiio-
HaX ceBepa, Ijie IPAKTUYeCKU OTCYTCTBYET CeTh I'MIPOMETPUYECKUX HAOIIOAEHUN, 1
3ajlada KapTUPOBAHUSI TTAPAMETPOB T'OJIOBOI0 CTOKA CBOJUTCS K MX MHTEPIOJISIUNA Ha
GOJIBIIMX PACCTOSHUAX WM JaKe K 3ajlaue dKCTpanossaiuy. IlorpenHocts pacuera
10 KapTaM 9TUX PailOHOB MOKET ObITh BeJIMKA. B 9THUX CJIydasix Py IIOCTPOEHUH KapT
MapaMeTpoB TOJIOBOTO CTOKA PEKOMEHYETCS WCIIOJh30BAHWE METEOPOJOTUYECKON
uHGOPMAIMK ¢ YYETOM BOZ0OATAHCOBBIX COOTHOIIEHUHI 32 MHOTOJIETHUN [IEPUOL.

Cuenyer 0co60 OTOBOPHUTE, YTO IIPU OCTPOEHNN KapT T'O0BOI0 CTOKA U €0 IIapa-
METPOB paciipeiesIeHus] TIPeIBaPUTEIbHO HEOOXO0AUMO OCYIIECTBIATh BOCCTaHOBJIE-
HUE MCXOAHOU I'MPOMETEOPOJIOrMUeCKON HH(POPMAIIMK B COOTBETCTBUH ¢ paboTamMu
[Pexomenmanmm, 1979; Posxxnectsenckuii A.B u ap., 1990; Csox, 2004; MeTonnueckne
pexkomenparuu, 2007;].

[TpuBegeHne HaHHBIX HAOMIONEHUI 32 FOJOBBIM CTOKOM PEK M METEOPOJIOrhye-
ckuX (haKTOPOB, €r0 OMPENESIONIUX K MHOTOJIETHEMY TIEPUO/LY CYIIECTBEHHO TTOBbBI-
11aeT TOYHOCTb TIOCTPOEHUS TOJUYHBIX KAPT TOZ0BOTO CTOKA U €r0 MapaMeTpoB pac-
npejiesieHus.

Wcnosib3oBaHue KapT U30JMHUI B TOPHBIX PaiioHAX I0OCTATOUHO CJIOKHO B CBSI3U
U C TEM, YTO C BBICOTOI yBEJIMUUBAIOTCS OCAAKU W, CJEAOBATEIBHO, CTOK, HO TaKyKe
BO3pACTAET BJIMSIHUE MECTHBIX (DAKTOPOB: HKCIIO3UINSI CKJIOHOB, HAllpaBJeHNE BJla-
TOHECYTIIUX MOTOKOB, [IMHAMWKA TAasHUS JIIHUKOB U T.I. Kak mpaBusio, n3ogmHum
XapaKTEPUCTUK CTOKA B TOPHBIX PaliOHAX MPOBOJATCS B COOTBETCTBUU C BBICOTHBIMU
ropusoHTaJMAIMu. [Ipr 9TOM yuuTHIBAIOTCS 3aBUCUMOCTH TOIOBOTO CTOKA M TTapamMe-
TPOB PACTIPEIETIEHUS CO CPEAHEN BBICOTOI BOA0COOPOB. [pajinueHThl TapaMeTPoOB CTO-
Ka MEK/y M30JMHUSIMU B TOPHBIX PailoHaX 3HAYUTE/IbHbI, IYHKTHI HAOJI0ACHIIT, KaK
MIPABUIIO, PEJIKH, TIOATOMY MOTPENTHOCTH MHTEPIOJISIINH TOI0BOTO CTOKA [Tt TOPHBIX
paiioHOB OyIeT GOJIBIIE, YeM JIJISI PABHUHHBIX TEPPUTOPHUIL.

CpeziHee MHOTOJIETHEE 3HAUEHNE CTOKA (B MOJLYJISIX MJIU CJIOSIX CTOKA) JIJISl pacyeT-
HOTO IyHKTa (IIeHTpa TSKeCTH BOA0COOPa) Ha PaBHUHHON TEPPUTOPUH MJIK [IPU He-
3HAYUTETHHO MEHSIONEMCs peJsibede orpeiesiaeTcs, Kak PaBuiIo, TMHEHHON MHTEeP-
MOJIATIMEN MeXIy U30JNHUSIMU CTOKA. Takast InHeHast MHTEPIIOJISIIUS J0MYyCTUMA B
cilyyasix, eciiy pejbed B Ipeesax UcCaeyeMoro Bogocoopa oaHo06pasHbli 1 ILIaB-
Hblil. Eciin ske Mexxry IByMst M30JIMHUSIMU UMEET MECTO Pe3KOe u3MeHeHue pesibeda,
MPOCTast IMHEWHAS MHTEPIIOJSAINS HEBOBMOKHA. B aTOM cirydae ciiefiyeT yuecTb BO3-
MO>KHO€ TIOBBIIIIEHNE UJIN YMEHbIIIEHUE CTOKA B CBSI3U C UI3MEHEHUEM peJibeda.

-22 -



6.2. Kaptbl n301mHMY rojoBOro CToka 3a KOHKPETHbIE rofbl

B CJIydae nmepeceycHumst BOZ[OC60pa HECKOJbKUMHU HU30JIMHUAMMA CPETHEB3BECIICH-
HO€ 3Ha4Y€eHIEe CTOKA BbIYUCJIACTCA 110 (1)OpMyJI€I

9oy =@ A+ @Ay + . %.q,A,)/A, (6.1)

TAE q, (g -y, — CPEAHME 3HAYEHH CTOKA MEXK/Y COCEHUMU U30JTMHUSAMM, IIEPece-
KaIoIIMHI Boocoop; A, A,, ..., A, — COOTBETCTBYIOIINE IIOMAN MLy U30IHHN-
mit; A — 061mast motaab BoAochopa 10 pacyeTHOTO CTBOPA.

WNHTepIONAINi0 MOKHO MTPOU3BOIUTD JIUITH MEKIY TOUKAMH, OTHOCSIITUMUCS K
HEHTPaM TSKECTH BOJOCOOPOB, HAXOMSAIIMXCSA B OJIMHAKOBBIX YCJIOBUAX 110 OTHOIIIE-
HUIO K KTUMATHYECKUM ¥ a30HATBHBIM (DaKTOpam rogoBoro ctoka. MHOTOYHMCIEHHbIE
MIPUMEPBI TOCTPOEHUS KapT TOIOBOTO CTOKA W €TI0 TTAPaMETPOB TIPE/ICTABICHBI B «AT-
Jlace pacuYeTHBIX THAPOJOTUIECKUX KapT U HOMOTPaMM», IPeJICTaBIeHHbIX B [Ipmio-
skenuu K pabore [[Tocobue, 1984].

[TorpemnocTb pacyera cpejHero MHOIOJIETHEr0 3HayeHUs (HOPMbI) I'OJOBOIO
CTOKa , MOJIYYE€HHOM TI0 MHTEPIIOJIAINHN, OIIPE/IEIAETC B 3aBUCUMOCTH OT TOYHOCTH €€
pacyeTa B OIIOPHBIX [TYHKTax.

[Tpu orerke TPOCTPAHCTBEHHON WHTEPHOJIAIMHI TOOBOTO CTOKA TOJE3HO HC-
[0JIb30BaHKE MIPOCTPAHCTBEHHBIX KOPPEISIUOHHbIX QyHKIMHA 7=/(L) ¢ oleHKoil ee
CTATUCTUYECKON OAHOPOAHOCTH. lIpocTpaHcTBeHHAd KOpPPEIANMOHHAS (DYHKITHS
(ITKD) npexcrasisger coboil 3aBUCMOCTD TTAPHBIX KOIMMUIIMEHTOB KOPPEIsIUU
MESK/LY CTOKOM PEK OT PACCTOSTHUST MESKLY IIEHTPAMU TsKECTH BOIOcO0poB. 1o maH-
HBIM MHOTHX HccienoBareneii [ Anekcees ILA., 1971, 1975; Jlobanosa A.T. u ap., 1973,
[TpocTpancTBenHo-Bpemennbie, 1988; Poxkaectsenckuit A.B. u np., 1989] ycranosie-
HO, 4TO KOA(DUITMEHTHI TTAPHON KOPPESAIUY C YBEIUYECHUEM PACCTOSHUSA YOBIBAIOT.
Kaxk npasuiio, I[TK® umeror nenmnelineiii Bu. [IpocTpancTBeHHbie KOPPEISAIINOHHbIE
(YHKIIIE MOTYT OBITH UCIOIB30BAHBI 1 TPU BEIGOPE PEK-aHAIOTOB B O[HOPOHOM T'Hi-
nposorudeckoM paitore. 1o omHOPOAHOCTHIO paiioHA UMEIOTCSA B BUAY OJMHAKOBLIC
ycJI0BUS (DOPMUPOBAHUS CTOKA.

C noMoIIbio ocpeiHeHHOM (CrIaKeHHOM ) TPOCTPAHCTBEHHONW KOPPEJISIITUOHHOM
(byHKIIMM MOKHO OIpeeTUTh MOTPEIIHOCTH MCXOHBIX JIAHHBIX 110 3HAYEHUIO 7 TIPU
L = 0, XoTs K TaKoll OIleHKe HAJI0 OTHOCUTBLCS C OCTOPO’KHOCTBIO, T.K. TOYHOCTH HUC-
XOJIHBIX JIAHHBIX B GOJIbINEI CTENEHU OMPEAEIAETCS Ka9eCTBOM THAPOMETPUUECKUX
U3MEPEHNUI, a He eCTECTBEHHON U3MEHUMBOCTHIO MHOTOJIETHUX KOJIEOaHUIL.

MHuorouncyeHHble PAcyeThl TPOCTPAHCTBEHHBIX KOPPEJAIMOHHBIX (hYHKIUI €
OTIEHKOI X OJTHOPOJHOCTH JIJis 33 PETMOHOB MTPOBEICHBI M TPOAHATU3NPOBAHBI B Pa-
6ote [IIpocrparcrBerHo-BpeMentbie, 1988]. Yeranosieno, uto ITKD umeior yeTko
BBIPAKEHHYIO 3aKOHOMEPHOCTD YMEHBIIEHUST IPOCTPAHCTBEHHOM CBSI3M B HaIIpaBJe-
HUM C CeBEPa Ha 10T, YTO 0O BACHACTCS PA3IMYHBIME YCIOBUSAMU (hOPMUPOBAHUS TOI0-
BOTO CTOKA B PA3JIMUHBIX (PUBUKO-TeorpahuiecKux paifoHax.

6.2. KapTbl n30nMHWIA rOA0BOr0 CTOKA 32 KOHKPETHbIE oAbl

ITpu OTCYTCTBUY JAaHHBIX HAOJIIOJEHUIT B PACUETHOM CTBOPE JOIMYCKAETCS CTPO-
UTH KapThl U30JIMHUI TOZ0BOTO CTOKA 32 KOHKPETHBIC TO/IBI MO Psi/iaM, ITPUBEIEHHBIM
K MHOTOJIeTHeMY Tiepuoy. [To Takim kKapTaMm MOXKHO MTOJTYYUTh BECh PsIJl, KOTOPBIH CO-
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6. [oaoBovi CTOK

HePsKUT HHPOPMAIIIO 0 TIPOIEcCce TOAOBOTO CTOKA B HCCIIELYEMOM BOJ0COOpE, U pac-
CUMTATh 110 HEMY TIapaMeTpbl pacupesenerust (cpenHee, KoahhUIIMEHTbl BapUAIIUH,
ACUMMETPUHU, aBTOKOPPEAINUN). TOUHOCTh BOCCTAHOBJIEHUS TOAWMYHBIX 3HAUCHUN
CTOKA 3aBUCUT OT KOJIMYECTBA ITYHKTOB, 110 KOTOPHIM ITPOU3BOUTCS MHTEPIIOJISIITHS,
WX PACIOJIOKEHUIO M0 OTHOIIEHWIO K PAaCUeTHOMY MYHKTY, OMHOPOAHOCTH YCJIOBUN
(hopmMupoBaHus cTOKA B MCCTIEyeMOM paiioHe.

Jlns pemenns aToil 3aa4n, 3Hasg KOOPAMHATBI TPeX IyHKTOB Habmogenuii (X,
Yy Xy, Yy; X, Y5) 11 3HAUEHMSI CTOKA B 9THX IYHKTAX 32 KOHKPETHbIE IO/ibl (Z;), onpe-
JIeJISIeTCsT ypaBHEHNE TIIIOCKOCTH B TPEXMEPHOM TIPOCTPAHCTBE:

X-X, Y-V, Z-Z
X, =X, Y,-Y, Z,-Z|=0
Xa_X1 YS_Y1 23_21

Petenne aToli MaTpuIlhl OTHOCUTEIHHO 3HAYEHUS Z TIPH 33JIaBAEMOM KOHKPET-
HOM 3HaYeHuu X U Y IPUBOAUT K BBIYUCTIEHUIO XaPAKTEPUCTUKU CTOKA 32 KOHKDET-
HBII ro/. BBITOIHSAS M000HbBIE pacyeThl 3a Bee To/bl Hab oaeHuit ot i=1 10 i=n,
NpUBEIEHHbIE K MHOTOJIETHEMY MEPUO/LY, TIOTYYaeM Psil BOCCTAHOBIEHHBIX 3HAUEHMI
CTOKa B pacyeTHOM myHKTe. [Ipemaraemast MeToMKa ampoOMpoBaHa Ha TOOBOM CTO-
ke pek Bepxwueit Oku. (IIpumep pacuera o atoit meroanke nan B [Ipunoxkennu A).

Boccranoiienue psiioB rOI0BOTO CTOKA IO TOAUYHBIM KapTaM CTOKA U PacdeT
mapaMeTPOB pacIipeesIeHIs SIBIAETCS T0CTAaTOYHO TPYAOEMKIM IIPOIIeCCOM. B cBsi3n
C 3THM BeJIUCH PAbOThI TI0 ABTOMATU3AIMK HAHECEHWS] 3HAYEHUIT CTOKA 38 KaXK[bII
TOJT [I7TsT TIEHTPOB TSLKECTH BOAOCOOPOB, a TaKKe TIOCTPOEHUTO TOAMYHLIX KapT. [Tpu
pelIeHnr 9TON 3a1aui HeOOXOAMMO MCXOHBIE THPOJIOTHYECKIE PABI TIPUBECTH K
MHOTOJIETHEMY TIEPUOJy U ucnosib3oBath [MIC — TeXHOJOTHY /I aBTOMATH3AIUN
HaBeJleHUs] N30JIMHUI TOJI0BOTO CTOKA. TaKoil MOIX0/] K PelIeHUIO 33/1a41 UHTEPIIOJIH-
POBaHUS U TOCTPOEHNS KapT U30JMHUN cToKa /1aH B [Ipusosxkennn /1. VicnionpzoBanue
I'IC no3BoJsieT CTPOUTH B ABTOMATHYECKOM PEKUME TOMYHBIE KAPTHI TOI0OBOTO CTO-
Ka, UTO ¥ IPOWITIOCTPUPOBAHO HA TIPUMepPe CPeTHET0, MHOTOBOTHOTO U MAJIOBOJTHOTO
TOJIOB.

ITpu co3maHny KapT rofl0BOTO CTOKA 3a KAXKJBIUA TOJL 1[eJIeCO00PA3HO MONYUHUTh
MOTPABKYU K 9TUM KapTaM JIJIsl MJIBIX PEK, OCHOBAHHBIM Ha BJIMSTHUU HE30HAJIbHBIX
(haKTOPOB rOJIOBOTO CTOKA AHAJIOTUYHO TOMY, KaK 9TO OBLIO ONUCAHO TIPU KapTUPOBa-
HIU TTapaMeTPOB PACTIPe/IeIEHUS TOOBOTO CTOKA.

6.3. MonpaBouHbie K03 PULMEHTbI K KApTaM NapaMeTpPoB
pacnpenenexus gns Mabix pex

B 3navyenus cpepHero MHOTOJIETHETO 30HAJIBHOTO CTOKA (HOPMbI) MaJbIX PEK,
OTIpeieJICHHbIE 110 PETHMOHANBHON KapTe, cJeflyeT BBOAUTH MOIPABKU Ha BIIMSHUE
MECTHBIX a30HaJIbHBIX (aKTOPOB. ITU (PaKTOPLI YUUTHIBAIOT HEIIOJIHOE JAPEHUPOBA-
HUe PEKaMU TIOJ[3EMHBIX BOJI, HAJIMYUE KAPCTa, BHIXO/IOB MOJ3EMHBIX BOJI, 0COOEHHO-
CTH TEOJIOTHYECKOTO CTpoeHust Oaccefina, XapakTep MmouB (TPYHTOB), TIPOMEP3aHIe
U MepechiXaHue PeK, pa3jindue CPeJHUX BBICOT BOAOCOOPOB U APYyrue 0COOEHHOCTH
bopmupoBaHus rofloBOTO cTOKA pek. [lompaBku onpenessioTes: MyTeM TTOCTPOSHMS
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6.3. NornpaBoy4Hble KOBPPULMEHTbI K KapTaM rnapameTpOoB PaCpPeacIeHus 415 MasbiX pek

3aBUCUMOCTEH CPe/THETO MHOTOJIETHETO 30HAJTLHOTO CTOKA OT a30HABHBIX (PaKTOPOB,
BKJIIOUA, B TIEPBYIO OUEPe/ib, MJIOIIAAb BOAOCOOPA.

MHoTOUVCTIeHHbIE TIPUMEPBI TAKUX 3aBUCUMOCTEH, 0OOOGIEHHBIX JJIsT GOJIBIINO-
ro 4uc/a MyHKTOB Habmonenuii, ganbl B [[Tocobun, 1984]. 911 3aBHCUMOCTH HOCAT
TOJIbKO METO/IMYECKUI XapaKTep, TPUBEIEHDI TOIBKO B KA4eCTBE IPUMEPOB U HE MOTYT
OBITH UCTIOJIB30BAHBI JIJIS1 KOHKPETHBIX MTPOEKTHBIX PAcYeTOB. Takue TabJUIIbI TOJIKHBI
0013aTe/IbHO YTOUHSATBCS 110 TeppuTopusim gesteabroctu Y TMC npu cocraBieHuu
TeppuTtopraibHbIX MOHOTpadUii-cIPaBOYHUKOB «OIpe/iesieHre OCHOBHBIX PacueT-
HBIX THIPOJIOTHIECKUX XaPAKTEPUCTUK> C UCTIOIh30BaHNEM WH(POPMAITUH 32 TOTOBBIM
CTOKOM MAJIBIX PEK 32 BECh MePHoj HABIIOEHNTH, BKITIOUast HAOJIOIEHHS 32 CaMble TI0-
caeanue rozipl. [loaTomy mcrosb3oBanue paHee IOATOTOBIEHHBIX KapT ¢ YTOUHEHUEM
HOTIPABOYHBIX KOA(DDHUIMEHTOB /IS MAJIBIX BOJIOCOOPOB COBEPIIEHHO HENOMYCTHMO.
EcTecTBeHHO, UTO HCIOJb30BaHUE OoJiee TIOMHOM HHMOPMAIIUE MOKET 3HAUYUTETHHO
YTOUYHUTD YNCTEHHBIC 3HAUCHUST YKA3aHHBIX 3aBUCUMOCTEH, UTO U MPEACTABIISACT OTHY
13 OCHOBHBIX 33/1a4, CTOATINX repes crermanuctamu Y TMC Pocrunpomera.

[TpUYnUHON PACXOKICHUS TTAPAMETPOB PACIIPEAECTICHIS CTOKA OOJBIITNX W MaJIbIX
PEK B OJIHUX CJIyYasiX SIBJISIETCST HEOJIMHAKOBOE COOTHOIIEHIE TTOBEPXHOCTHBIX U TPYH-
TOBBIX BOJI, IIOCTYHAIOIINX B pycCJa peK, B IPYIUX — Pa3IMyYHble BEJUYUHBI ITOTEPh
CTOKa Ha MCMAapEHVe € TOBEPXHOCTH BOJIOCOOPOB U MHOTHE JIPYTHE.

[Ipu nepexojie 0T CeBEPHBIX PAlOHOB, XaPAKTEPUIYIOTMXCSA U3OBITOUHBIM YBJIAK-
HEHUEM, K 30He HeIOCTATOYHOTO YBJIAKHEHUS TIPOUCXOUT MOCTENIEHHOE 3aKOHOMEP-
HOE YMEHBIIEHNE CTOKA MAJIBIX PEK [0 CPABHEHUIO ¢ OOJIBIITMMU U CPEAHUME PEKAMU.

B paBHUHHBIX TEPPUTOPUSX 3aCYIIJIUBOI 30HBI TPYHTOBbBIE BOJIbI 3AJI€TAIOT TJTy-
GOKO ¥ APEHUPYIOTCS TOJIBKO OOJBIIUMU PEKaMU ¢ TIyOOKUM 9PO3UOHHBIM BPE30M
pycia. B takux paifoHax COOTHOIIEHWE CTOKA GOJBINX U MAJTBIX PEK OTMPEIEIISETCS
JOTIOJHUTETBHBIMU TOTEPSIMU HA WCTAPEHUE W WHQMUIBTPAIIMIO B PA3IUYHBIX Oec-
CTOYHBIX MOHMKEHUSX Ha BOAOCOOPAX M B PycCJax pPeK, YCJAOBUAMU aKKyMYJISAIUN
0CaJIKOB, YCJIOBUSIMU HAKOTJIEHUS CHETa U TIp.

OTKJIOHEHUST CTOKA MAJIBIX PEK OT 30HAJIBHOTO CPEIHETO MHOTOJIETHETO 3Haue-
HUS YCTAHABJIMBAIOTCS SMIMPUIECKUM ITyTEM IPU IMOCTPOEHUU 3aBUCUMOCTEN Ta-
paMeTpoB paclpesieJicHUsT CTOKA OT Pas3JnIHBIX (PaKTOPOB, B YACTHOCTU OT TLJIOMIA-
1 BogocOopa. Ha ocHOBaHWMM 9THX 3aBUCHMOCTEH yCTaHABJIMBAIOTCS TTONPABOYHbIE
K02 GUIHEHTDI, yYUTHIBAIONME PA3HbIH XapaKTep YMEHbIIEHHS CTOKa, KOTOpbIe IIpr
pacyerax cTOKa HEM3YYEHHBIX BOAOCOOPOB BHOCSTCS B 3HAUCHUST CTOKA, MTOJTyYCHHbIC
110 KapTe.

Jlsg pacuera MOMPaBOYHBIX KOIDDUIMEHTOB HEOOXOAMMO JIJIsi UCCIIEyEMOro
paiioHa YCTAHOBUTH «KPUTHUYECKYIO» TLIOMIAAL BOAOCOOPA, MEHBIIIE KOTOPOil 3HaUe-
HUS TapaMeTPOB PACIIPe/IeIEHNS TO0BOTO CTOKA OTIMYAIOTCS OT 30HABHBIX.

M3BecTHO, UTO TT0 MEPE MEPEX0/Ia OT CEBEPHBIX PAHOHOB ¢ M30BITOUHBIM YBIIaKHE-
HUEM K pailoHaM ¢ HeJloCTaTOYHBIM YBJIAKHEHHEeM «KpUTHYecKas» ILIOIIa/lb YBeJU-
YMBAETCSI, CPEIHEe MHOTOJIETHEE 3HAYEHHE TOJI0BOTO CTOKA JIJISI TIIONIAjIel BOA0CHO-
POB MeHbIIIe «KPUTUYECKOI» YMEHBIIAETCS 110 CPABHEHUIO C 30HAJIbHBIM 3HAYCHUEM.

JTiist BOOCOGOPOB MAJIBIX U CPEAHUX PEK, HA KOTOPIX HABIIIOAAETCST KapPCT, OTKIIO-
HEHUSI CPEJTHETO MHOTOJIETHETO CTOKA OT 30HAJIbHBIX 3HAUECHWUN MOKET OBITh 3HAUM-
TEJILHBIM BCJIEJICTBHE HECOBITQJIEHHS TOBEPXHOCTHOTO U MOJ3EMHOTO BOZLOCHOPOB.

B cayuae 0coOBIX THAPOJIOTHUYECKUX U THAPOTEOJOTHUECKUX YCIOBHIA OJKHBI
YUUTHIBATHCSL: COIVIACOBAHHOCTD MOBEPXHOCTHOTO M TIOA3EMHOTO BOA0COOPA, HEKOH-
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6. [oaoBovi CTOK

TPOJIUPYEMbIE TIOA3eMHbBIE TPUTOKH WJIA TIOTEPH BOJI, KAPCTOBBIE SIBJICHUS U HapyTIe-
HUS €CTECTBEHHBIX THAPOJOTUICCKUX YCIOBUI, BEI3BAHHbBIE XO3THCTBEHHON eI TE/b-
HOCTBIO YeJIOBeKa.

B 3aBHCHMOCTH OT COOTHOIIEHUST TOBEPXHOCTHOTO U TIO/[3EMHOTO BOJIOCOOPOB Be-
JIMYMHA CTOKA PEK, 0COOEHHO MAJIBIX, MOJKET OTKJIOHSTHCS KAK B CTOPOHY YBEJTUYEHUS
(B CITy4ae 3HAYUTETHHOTO TTPEBBIIIEHUS MO3EMHOTO0 BOI0COOPA HaJl TOBEPXHOCTHBIM ),
TaK 1 B CTOPOHY YMEHbIIIEHN (B CIyJae TOTJIOMIEHNS CTOKA B KAPCTOBBIX TPEIITHAX 1
BopoHKax). [ToaToMy HOpMa CTOKA PeK, MPOTEKAIOINX B KAPCTOBBIX pallOHAX, MOXKET
OBITH HAJIEIKHO YCTAHOBJIEHA TOJIBKO HA OCHOBAHUY THAPOMETPUYECKIX HAOJMIOICHUT,
a [IPU UX OTCYTCTBUU — METOJIOM aHAJIOTHH T10 JAHHBIM 0acCelHOB-aHAIOTOB, UMEI0-
IIUX OHOPO/IHbIE (DUBMKO-Teorpadrueckue ycaoBus (hOPMUPOBAHUS TOJOBOTO CTO-
Ka, 4TO MOXKET OBITh YCTAHOBJIEHO B PE3YJIbTAaTe TOJEBBIX THAPOMETEOPOJOTHYECKUX
U3BICKAHUI.

6.4. PermoHanbHble 3aBUCMMOCTM NapamMeTpoOB pacnpeaeneHus
rogo0BOro CToka OT OCHOBHbIX (pakTOpOB

ITpu oTcyTCTBUM TaHHBIX HAGJOIEHH 32 TOOBBIM CTOKOM B PACYETHOM CTBOPE
JIOITyCKAETCS TIPUMEHATDh AMIUPUUECKUE 3aBUCUMOCTH TTapAMETPOB PaCIIPeIe/IeHUS
OT METEOPOJIOTUYECKUX U JPYTux (akTopoB. IMIUpPUYECKUe (HOPMYJIbI ABIAIOTCS
IpUOIU3UTETHHBIM 1 KOCBEHHBIM IIPUEMOM PACUYETA, HO JIAI0T BO3MOKHOCTD ITOJIYYHUTh
HeMeJIJIEHHOe PelleH e TTPaKTHIecKoii 3asaun. Kak npasuio, aT1 3aBUCUMOCTH yCTa-
HaBJIMBAIOT CBSI3b MAPAMETPOB PACTIPEIETEHNUS TOI0BOTO CTOKA C TLTIOMIAIBI0 BOTOCHO-
pa, U cpenmeil BEICOTON Bomochopa, KoadduimenTaMn 3a60I09€HHOCTH, 3a7IeCEHHO-
CTHU, 03€PHOCTH, YKJIOHAMHU BO0cOOpa 1 IpyruMu hakTopamu. IHPEKTUBHOCTD ITHX
3aBUCUMOCTEN OTIPEIEISIETCST MPeOBIANATONNM BINSTHIEM OJHOTO JIH HECKOTbKUX
(baxTopoB Ha (hoHE OMHOPOMHBIX KIUMATHYECKUX yca0oBuil. Kak mpaBuiio, B aMImpu-
yeckux (hopMyJiaX UMEIOTCS TAPAMETPbI, PACCYMTAHHDIE TI0 JaHHBIM HAOJIOIEHUI Ha
peKax paccMaTpruBaeMoil TEPPUTOPHL.

B HekoTOpHIX caydasx Mpu HEAOCTATOUHOCTH VM OTCYTCTBUH JAHHBIX HaOJIO-
JIEHWH 32 TOJOBBIM CTOKOM TIPUMEHSIOTCS SMIHUPUYECKUE 3aBUCUMOCTH CTOKA OT
ocasikoB. CTeneHb JOCTOBEPHOCTH TAaKOH 3aBUCHUMOCTH OTIPE/IeISIeTCs] YCIOBUSIMHU
dbopMupoBanust cToka B M3ydaeMoM Oacceitne. Heo6xoammMo Tpy yCTaHOBIEHNN 3a-
BUCUMOCTH CTOKA OT OCA/IKOB YUHMTBHIBATH Takhe (DAKTOPbI, KaK IIPEIIeCTBYIONIIe
0CAJIKH, BJIAYKHOCTD ITOYBBI, TEMIIEPATYPHBII PEXKIIM.

Cremyer MopuepKHyTh, YTO HMIUPHYCCKIE (HOPMYJIBI, ABJISIONEc 0600IeH-
HO¥ 3aBUCHMOCTBIO MEXK/TY CTOKOM ¥ CPEIHUMU YCJIOBUSIMU PEYHOTO BOA0ocHOPa, MO-
TYT MPUMEHITLCS TOIHKO TOT/IA, KOT/A B MCCAELYEMOM PEYHOM MYHKTE MPeobIasaioT
ecTeCTBEHHbBIE YCI0BUS (hOpMUPOBaHUs cToKa. [Ipy mpuMeHeHN aMITUPUIECKIX 3a-
BUCHMOCTEN HEOOXOAUM TIATEbHbBII aHAIN3 COCO0a MX TOJyUeHUsT U OIEHKH 110-
IPENTHOCTEN pacyeTa Ha HE3aBUCUMOM OT pacuera MaTepuase HabioeHui.

[TocTpoenne pernoHaIBHBIX 3aBUCUMOCTEN CBSI3aHO € BBIGOPOM OJIHOPOJIHOTO I'i-
IPOJIOTHYECKOTO paifoHa, KOTOPBIN U OMPEIEISIeT CTeeHb HAEKHOCTH MTOJTyIaeMBbIX
pemennii. ['paHuIBl paifoHa MOTYT YBETMYUBATHCS JI0 TEX MOP, TIOKA He HAUHYT YXY/I-
MIaThCS TTOKA3ATEeW 9TUX 3aBUCUMOCTEN, HATIPUMED, YBEJIUMUUBATHCS TTOTPEITHOCTH
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6.5. OnpeneneHne KospOUUMEHTOB BapuaLmm, aCUMMETPUN 1 aBTOKOPPEIALMN
pacueTa ompeessieMbIX TTapaMeTPOB, WJIN YMEHBIATHCS KOA(DGHUIMEHT NapHON Win
MHOKECTBEHHON KOPPEJISIUN.

[TpumepbI 3aBUCUMOCTEH MTapaMeTpoB paciipeeieHrs TOJI0OBOTO CTOKA OT TH/IPO-
rpauuecKux XapakTepUCTUK TIpejicTaBieHbl B [Ipusioskennn A. TH 3aBUCUMOCTH
HOCAT MCCJIeJOBATEJbCKUI XapakTep ¥ He MOIYT ObITh HEIOCPEACTBEHHO KCIIOJIb-
30BaHbI B MPAKTUYECKUX pacdeTax. [Ipn pacderax cTOKa 3TH 3aBUCUMOCTH JIOJIKHBI
YTOYHSTHCA, IPU UX [OJYIEHUH JOJKHA ObITh UCIIOIb30BaHA BCs ICXOLHAS THIPOME-
TeopoJiornyeckas nHGOPMAITUS TI0 HACTOSIIee BPEMSI.

Memoduxa nocmpoenus Smux 3asucUMocmert Creoyiouas:

Ha ocnose cmamucmuueckoti 06pabomxu 0annvlx 2udporozuueckux Habmooenuil
3a 20006bim cmoxom pex Cesepo-3anada u Cesepa Esponetickoi meppumopuu Poccuu
(ETP) paccuumanot necmewennole ouenku napamempos pacnpedenenus (cpednee sna-
yenue, KoappuuuenmoL 6aPUAUUL, ACUMMEMPUU U KOPPELAUUU MENCOY CTNOKOM CMENC-
Holx iem (asmoxoppensuuu)). Ilo smum darnnvim uccied08aiach 63aumMocesisb Mexcoy
OUEHKAMU NAPAMEMPOS8 PACNPeeseHUs U MOPPOMEMPULECKUMU XAPAKMEPUCTIUKAMU
6000c60po6 (niowadu 6000c60pPa, 3a1eCEHHOCMU, 3A00IOUCHHOCTIL), 4 MAKICe 83aU-
MOCBA3b MENCOY CAMUMU NAPAMEMPAMU PACIPEOCCHU.

B 1iesx yrouHeHWS cpelHero MHOTOJIETHETO 3HAYEHUS CTOKA OT/AEIbHBIX TOPHBIX
pek 110 3aBucnMoctsM § =/f(H. ¢,)» COCTABJIEHHBIM JIJISI IOCTATOYHO KPYITHBIX PaiiOHOB,
UCIIOJIB3YIOTCS JIOTIOJTHUTEbHBIE (DAKTOPBHI (IKCTIO3UIINS CKJIOHOB U JIP. ).

Ha ropubix pekax, B 6acceliHax KOTOPBIX HMEIOTCST JIEAHUKH, 3aHUMaro1e OoJee
10% ux ob1ieil III0IIa/IK, yCTaHABJINBAIOTCS PalOHHbIE 3aBUCHMMOCTH Koo duIreHTa
BapuaIlly OT CTETIEHN OJIe[IEHEHHUST BOLOCOOPOB PEK.

I PDEKTUBHOCTD PErMOHATBHBIX 3aBUCHUMOCTEN OTNPEENSETCS COrJIACHO PEKO-
menparuii CIT 33-101-2003 [Cog, 2004].

6.5. OnpepeneHne k03¢ PULUEHTOB
BapMauumM, aCUMMETPUU 1 aBTOKOPpensiLmmn

3nauenusa kosduipenta Bapuayun C, HEMCCIEJOBAHHBIX PEK CJIEyeT ONpesie-
JIATH 110 KapTe W30JMHUI 9TOro MapaMmeTpa UK 110 palOHHBIM aMIIMpUYecKuM (op-
MyJIaM, B KOTOPbIE BBOJISATCS TIOMPABKY HAa a30HATbHBIE (PAKTOPBI.

OcHoBHO# TPUYNHOH KOTeGaHUSA TOIOBOTO CTOKA SIBJSIETCS U3MEHEHWE OT TO/IA
K TO/ly TaKMX CTOKO(OPMUPYIONINX (PAKTOPOB, KaK OCAJKU M UCHapeHne. SHAYCHUS
K03 (DUINEHTOB BapuaIiy, KaK MPAaBUJIO, YMEHBIIAIOTCS € YBEJIWIEHNEM TO/I0BOTO
croka. Kpome Toro, koadduimenTsl Bapuaiuu, Kak IIpaBuiIo, yMEHbIIAIOTCA € YBeJU-
YeHWEeM 3apeTyJIUPOBAHHOCTH PEYHOTO CTOKA.

Nsmenenne koadduiimenta Bapuauu HOCUT 30HATBHBIN XapaKkTep, TakKe KaK 1
M3MEHEHUEe CPeTHEr0 MHOTOJIETHETO cToKa. Eciin 3HaueHus: cpeiHero MHOTOJIETHETO
CTOKa (HOPMBI CTOKA) YMEHBITIAETCsI C ceBepa Ha 10T, TO 3HAUeHMSI K03 (DUIINEHTOB Ba-
puanuu ysesununsaiorcs. IIpumep 3aBucumocTtu koaduineHToB Bapralu OT Cpeji-
HUX MHOTOJIETHUX 3HAUYEHU MOJyJieli TofloBoro cToka pek CeBepo-3amnaza u Cesepa
ETP npencrassen B [Ipunoxxennn A.
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6. [oaoBovi CTOK

Omnpenenenrie K0a(GHUIMEHTOB BapuaIiuy MO0 PAOHHBIM IMIUPUYECKUM (HOp-
MyJIaM OCYIIECTBJISIETCS] B 3ABUCUMOCTHU OT CPEJHEr0 MHOTOJIETHETO 3HAUEHUST CTOKA,
IO BoAocOOpa PEKU UK CpelHel BbICOTh Gacceiina (/1 TOPHBIX PailoHOB).

Kak rnpaBuio, ycTaHaBJIUBAETCS 3aBUCUMOCTD KO3(hGUITMEeHTa BapHUAITUH OT I1J10-
tazu Bogocbopa. [Lnommanap BogochGopa oTpaskaet peryanupyoiiee BiusHue Gacceitta.
[Ipmmep Takoi 3aBUCUMOCTH JIaH B IPUJIOKEHUN A.

Koaddunment acummerpun C, ycTaHABIMBAETCA B COOTBETCTBUM € paboOTOil
[Cron, 2004].

O600611eHNE KOOMDUITIEHTOB AaCUMMETPHH 110 TEPPUTOPUH, KaK MPABUIO, TPY/I-
HO Peajin30BaTh B CBS3K ¢ OOJIBIIMMU CAYYalHBIMK ITOTPELNTHOCTAME 9TOIO TapamMe-
TPa, CBSI3aHHOIO € OrPAHUYEHHBIM 00hEMOM MCXOAHBIX JaHHBIX HAGIIOLEHMIA.

B npaxTuike IMApPOJOrHYECKMX PacyeToB OObIYHO PACCUMTBIBAETCS OTHOLIEHUE
koapPunmenta acummerpun K Koaddunnenty sapuanyn (C,/C,).

[Ipu ompenenenun oTHomeHns KoadduimeHTa acuMMeTpun K KoadhuimenTty
Bapuanuu (C,/C,) BO3MOKHO I10CTPOEHHE KapT PailOHOB ¢ OJAMHAKOBBIMU MX 3HaYe-
HustMu. Kak mmpaBuio, m3MeHeHne 3TOTo apaMeTpa HOCUT TIPEPBIBUCTHIN XapaKkTep B
OTJINYMH KapT U30JTUHUI.

O600611eH1e OTHOLIEHU KOd(DMUIIMEHTOB aCHMMETPHH K KOa(DPUIIUEHTY BapHa-
unn (C,/C,) npoBoautcs 17ist 60JIBIINX PAilOHOB IPU YCJIOBUH, YTO YHCIEHHOE 3Ha-
genue ornomenus (C,/C,) B IyHKTaX HabJIOAEHUI, IPe/[CTaBIeHHOe CTaHAapPTHOM
oIMOKOI He MPEBBIIIAET €ro CIYyYalHYI0 MOrPENIHOCTh. JIJIsh TO0BOTO CTOKA 3TO OT-
HOIIIEHWEe B OCHOBHOM paBHsieTCs IBYM. JlJisi OTIeIbHBIX pailoHOB uamensieTcs: ot 0
1o 3,5. [locoeanne 3HaueHnst XapaKTEPHBbI JIJIsI TOI0BOTO CTOKA 3aCYIIJINBBIX U TOPHBIX
paiioHOB, a MaJjible 3HaYeHUsl, KaK IIPABUJIO, COOTBETCTBYIOT IIPUOPEKHBIM pailoHaM
BOJIM3M Mopeii MUPOBOTO OKeaHa.

B npakTriKe ruApoIornueckix pacueToB HeoOOXOANMO YUUThIBATh BHYTPUPSIAHYIO
CBSI3aHHOCTD PSIIOB THIPOJIOTHUECKUX XaPAKTEPUCTUK, KOTOPAsI OTIPEIEISIeTCsT KOad-
durmenTom aBroroppessiiuu r( 1) Mesk 1y cMesKHbIME wieHamu psiia. Heo6XoaumMocTh
yueTa BHYTPUPSITHONM KOPPEIAINT CBSI3aHA C YIETOM CJIYUAWHBIX U CUCTEMATUIECKUX
MOTPENTHOCTEN MPU OIIEHKE TTapaMeTPOB PACIpe/ieIeHusl TOIOBOTO CTOKA U CTPYKTY-
POIi MHOTOJIETHUX KOJIeOaHUI TOJI0BOIO CTOKA, KOTOPasl, HAIIPUMED, YYUThIBAETCS IIPU
PETYIUPOBAHUY PETHOTO CTOKA. PacueTHbIe TTapaMeTPhl CTOKOBBIX PSIZIOB, MMETOTITIX
BBICOKYIO0 BHYTPUPSIIHYIO CBSI3aHHOCTH, UMEIOT GOJIBbIIIE CIyYaiiHble TIOTPEITHOCTH.
Kpowme TOr0, aBTOKOPPETSIINS TO0BOTO CTOKA YUYUTBIBAETCS TPY MHOTOJIETHEM PEry-
JINPOBAHUM PEYHOTO CTOKA, TaK KaK KOA(MMUITMEHT aBTOKOPPESIITUN OTPasKAET IPyTI-
MHUPOBKN MHOTOBOTHBIX U MAJIOBOJTHBIX JIET.

IMososkuTEIbHAST aBTOKOPPEJISIIS B PsilaX TOJOBOTO CTOKA OOYCIOBJIEHA HAJIU-
Y1eM 3al1acoB Iepexosdileil Baaru B bacceiite (IIOBEPXHOCTHON U MOA3EMHOIT), T.e.
CBsI3aHa C WHEPIIMOHHOCTHIO MPOIeCCOB. [Ipyroit mpuunHoii, Onpenessiioneil mosis-
JIeHUe BPEMEHHbIX CBSI3el, MOKET ObITh MHEPLUOHHOCTD OTAEIbHBIX METEOPOIOTIYE-
CKMX (aKTOPOB, TAKNX KaK OCAJIKW U MCTIAPCHHUE.

KoahduimenT aBTOKOPpESAINT 3aBUCUT KaK OT CPETHETO MHOTOJIETHETO CTOKA,
Tak W OT ero msMeH4nBocTH. Kak mpasuiio, [Jist 30HbI U30BITOYHOTO U JJOCTATOYHO-
ro yBIaKHeHus HabJomaercss oOpaTHas 3aBUCUMOCTh KO3(D(HUIMEHTa OT CPEAHErO
MHOTOJIETHETO CTOKA. B 30HE HEIOCTATOUYHOTO YBJIAKHEHUS € yBEJIMYECHUEM BOJTHOCTH
YBEJTMUNBAETCS U KOA(PDUITMEHT aBTOKOPPETISATINN.
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6.6. OnipeneneHne napameTpoB CTOKa Ha OCHOBE METOAA ONTUMAasIbHOV INHEMHOV MHTEPMONSILIMMN

C yBesundyenreM KOa(hDUITMEHTAa BapUallliy TOMOBOTO CTOKA YBEJIWMUNUBAOTCS U
3HaYeHUsT KO9PhUIMEHTa AaBTOKOPPEJIAINH, YTO TAKXKe CBSI3AHO C BOJHOCTBIO PEK.

3uauenust K0ahGUIMeHTa aBTOKOPPEJISIIAU JIJIs1 HEM3YYeHHBIX PAalOHOB OTIpe/ie-
JITIOTCSI TI0 pEKaM-aHAJIoTaM ¢ YYETOM MTPUBEICHIsT HAGIIOIeHU T K MHOTOJIETHEMY Tie-
PHO/Y U Jlajiee MyTeM IPYIIIOBOTO aHAIM3a. JTO CBSI3aHO ¢ OOJIBIIUME CITyYaiiHBIMU
ommbKaMu Koa(hOUIMEHTOB aBTOKOPPEJISAIAN U aCUMMETPHUHN, a TaKKe OTHOIIEHS
ko3 uienToB acumMmMeTpun K Koa(gpuinenTy Bapualuu mpu OlleHKe ITUX T1apa-
MeTpoB. ['pynmoBas oreHKa MmapaMeTpoB OTPEAESeTCsS PU OCPEIHEHUN YaCTHBIX
3HAYCHUIT ATUX MAPAMETPOB MO COBOKYITHOCTH HanboJiee MPOXOJIKUTEILHBIX PSIIOB
nabmoneruii [Ceox, 2004]. B atom ciydae Gosibliine cirydaiiHbie OMUOKUA BBIOO-
POUYHBIX MTapaMeTpPoB yMeHbIIaTcsa. OueHb BaXKHO MPH OCPEHEHUH HE MCKJIIOUUTH
reorpaduveckrie 3aKOHOMEPHOCTU B OIleHKe 9TUX MapaMeTPOB, TO eCTh OCPeIHeHne
HYJKHO JIeJIaTh TOJIBKO B IpejesaX CIydYaifHbIX OMIMOOK, 0OYCJIOBJIEHHBIX CIIydaii-
HBIMU TTOTPENTHOCTSIMU UCXOAHBIX JIAHHBIX HAOMIOMCHUN U CIyYallHBIMU OMUOKaMU
CBSI3aHHBIMU C OTPAHUYEHHOM MPOIOJIKUTETBHOCTBIO UCXOIHBIX PSIIOB HAOMIOICHUT
[PosknectBenckuii A.B., 1977; PoxaectBenckuii A.B u ap., 1990]. Cormnacto paboTsr
[TIpocrpancTBento-Bpemennbie, 1988] Ha rteppuropun Ovisiiero CCCP BbigeseHo
9 0IHOPOIHBIX PAlOHOB, JIsSI KOTOPBIX PACCUUTAHBI CPe/IHEB3BEIIeHHBIE K0 huIm-
€HTBI ABTOKOPPEJIALIHM, AUAIIa30H X uaMeHenus Kouaebercs ot 0,14 no 0,64.

6.6. OnpepgeneHne napameTpoB CTOKa Ha OCHOBE MeToaa
ONTUMAaJIbHOWN IMHEMHOW UHTEPNONALMN

B HEKOTOPBIX cydassX MOKHO PACCUYUTATD Psijibl TOJIOBOTO CTOKA U 110 HUM OIIpe-
JIEJTUTh TTapaMeTphl HA OCHOBE METO/Ia MHOKeCTBEHHON JIMHeHOM Koppessaimun. [1pu-
MeHeHUe TAKOTO METO/IA BO3MOKHO B OJIHOPOIHOM rujiposiornieckom paiione. [Toaro-
MY TIO psilaM-aHaJIOTaM MCCJIEyEeMOro paifoHa MPOU3BOUTCS MMPOBEPKA ITUX PSIIOB
U TTapaMeTPOB PaCIIpeiesIeHrs Ha OJIHOPOJITHOCTD € UCTIOJb30BAHUEM CTATUCTUYECKUX
kputepues Croiogenta u Durrepa ¢ 3a[aHHBIM YPOBHEM 3HAYMMOCTH.

V6enuBumx B OMHOPOAHOCTH UCXOJHBIX JaHHbIX, OIIPEIeIsIeM CPeIHee 3HaUCHHe
U JIUCTIEPCUIO TIO COOTBETCTBYIONIUM (hOPMYJIaM:

Zqini
_ 1

- n
S n+n,+..+n

7 _L]lf’l+q27’l2 +...t+gn
o =
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k k
Yo Y.(.-3,)
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k k

rjie: ¢, — cpe/Hee 3HaYeHue rol0BOro CTOKA B MCCJIEAyeMOM CTBOPE, ¢; — 3HaueHus
CTOKA 32 KaK/Iblii TOJl B MyHKTAX-aHAJIOTaX, 71, — YHCJIO JleT HaO/IOIeH i B MyHKTaX—
aHajorax, 6; — CTaHJapTHOE OTKJIOHEHHE B MyHKTaX-aHal0Tax.

L1 OIHOPOIHOTO THIPOJIOTUYECKOTO PAiioHa HOpMA CTOKA 1 KOI(hbUImeH ol Ba-
puanuy NN ANCTIepCuy MpuHNMatTcs B cootBeTcTBUU € (6.2) 11 (6.3).

o; =

(6.3)
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6. [oaoBovi CTOK

s ncenegyeMoro paifona pacCUMTBLIBAETCS [IPOCTPAHCTBEHHAS KOPPEJIAIMOH-
Hast GYHKIUS UK MaTPUIA KOA(MOUITUEHTOB TAPHON KOPPEJISIIUN, KOTOPAs UCIIOJIb-
3yeTcs [IpU pacyeTe ypaBHEHNI MHOXKECTBEHHOH perpeccun. IIpumep pacuera croka
C WCTMOJIb30BAHNEM arliapaTta MHOKECTBEHHOW JTMHEHHOW perpeccuu TMPUBOUTCS B
[punoxennn A.

6.7. OnpeneneHne 3Ha4YeHMt CTOKA MO MHTEPNONALUM NO AJIUHE PEKU

IIpu OTCYTCTBUM TUAPOMETPUIECKUX HAOTIONEHIT B MyHKTE MTPOEKTHPOBAHIIT
U HAINYUU HAOMIOIEHUI B IyHKTAaX 10 JJIMHE PEKU BbIIE U HUKE IIPOEKTUPYEMOTO
CTBOpA BO3MOKHA MHTEPIIOJAIMS UM 9KCTPAIIOJIANNS 3HAYCHUI CTOKA NN YPOBHEN
C YIETOM M3MEHEHVSI TLIOTAIeH TTH PACCTOSHIH MEKTY TYHKTAMU HAGIIOeHU T O
OCHOBHOMY PYCJIy PEKH.

[Tpu aTOM HABITIOICHHbIE THAPOMETPHYECKIE JAHHBIE TTO CTBOPAM-aHAJIOTaM TIPU-
BOZATCA K MHOTOJIETHEMY IIEPUO/LY, TPOU3BOAUTCS OI[EHKA OAHOPOJHOCTH U CTAIINO-
HApHOCTH 3TUX Ps/I0B. [lasee 110 J7IMHE PEeKH ¢ y4eTOM PACCTOSTHUS MEXK/Y IyHKTa-
My HaGJIOACHUH WM M3BMEHEHUsI TIoImaeil Bogocbopa B CTBOPE MPOEKTHPOBAHS
paccyuTbIBAIOTCS FOJ0Bble 3HAYeHUs CTOKA WJIM YPOBHEN BOJDI, IIPU 9TOM II0JIydaeM
MHOTOJIETHUI psijl, 10 KOTOPOMY PacCUMTBIBAIOTCS TTapaMeTpbl paclpe/iesieHus u
CTPOSITCS KPUBBIE 06ECTICYEHHOCTH, UITH MHTEPIIOJIUPYIOTCS CaMK 3HAYCHYST KBAHTH-
Jiell pacipejiesienus ¢ yuetoM uaMmenenus ioitazseil. [Tpumep Takoro pacyera pas-
JINYHBIX XaPaKTEPUCTUK CTOKA U YPOBHEH 1ipuBesicH B [Ipunoskenun A.

6.8. Pacuetbl rogoBoro croka
Ha OCHOBe CyMMI:I CE30HHbIX KOMMNOHEHT

l'o10BO#I CTOK TIPU HATTUYUK TIPOJIOJIKUTEIBHBIX PSIOB METEOPOJIOTHIYECKIX (hak-
TOPOB JIOITYCKAETCS PACCYUTBIBATD KaK CYMMY CJIO€B CTOKA CE30HHBIX COCTABJIAIONUX
3a TeHeTU4IecKu oHopozHble nepros! [ Cox, 2004; JTobaros B.A., 2006].

[17151 pex ¢ BeCEHHUM MOJIOBO/IbEM MOKHO BBIJICIIUTD TPU OCHOBHBIE TE€HETUYECKU
OJTHOPOJIHBIE CE30HA BHYTPH To/la 110 YCI0BUAM (DOPMUPOBAHMS CTOKA: CE30H BECEH-
HETO TI0JIOBO/IbSI, Ce30H JIeTHE-OCEHHEN MeKeHH U JI0JK/I€BBIX TTaBOIKOB M CE30H 3UM-
Hell MeskeHr. MeTo/inka BKJIIoYaeT CJie/lyIole OCHOBHbBIE 3TaIIbl:

— T KaKJI0TO BOJOCOOPA OTIPECIAIOTCS] OTHOPOHBIE THAPOJIOTHUYECKIE CE30-
HBI ¥ 32 KQK/[IH CE30H PACCUNTHIBAIOTCS CJION CTOKA M MpeJoaraeMbie CTOKO(op-
MuUpyIonue hakTopsbl;

— JUISL KQKJI0TO BOAOCOOpA M KayKI0TO TUAPOJOTHYECKOr0 Ce30HA CTPOSITCS 3a-
BUCHMOCTH CJIOEB CTOKA OT CTOKO(OPMHUPYIOIINX (haKTOPOB U U3 HUX BBIOMPAIOTCS
HanboTee 3HAYMMBIE ¢ 00TIeH JI7Ist TEPPUTOPUE CTPYKTYPOif;

— JIaThl HAYAJIA ¥ OKOHYAHUS OJHOPOIHBIX THAPOJOTHYECKUX CE30HOB 06001I1a-
IOTCSI 110 TEPPUTOPHY U UX 3HAUEHIISI ONPEIEIISIFOTCS I HEU3YYeHHOTO BOA0CO0Pa;

— B TPaHUIIAX MOJYYEHHBIX CE30HOB /IS HEM3YUYEHHOTO BOZOCOOpa Ompeeisi-
I0TCSI MHOTOJIETHHE Ps/ibl CTOKOGOPMUPYIONIHX (DaKTOPOB, BXOJAINE B YPABHEHU
TEPPUTOPUATIBHO-O0IIEH CTPYKTYPHI;
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6.8. PacyeTbl rogoBoro ctoka Ha OCHOBE CYMMbl CE30HHbIX KOMITOHEHT

— K03(hOUIHEHTHI yPaBHEHUI C€30HHOTO CTOKA TEPPUTOPUATBHO-00IIElH CTPYK-
TYPbI 0000IAIOTCS 110 TEPPUTOPUN U MX 3HAUEHUST ONIPEAEIISIOTCS /ISl HEM3YY€HHOTO
BoJOCOOPA;

— Ha OCHOBe PANOB CTOKO(MOPMUPYIONUX (HaKTOPOB U KOa(PDUIMEeHTOB ypas-
HEHUH [JIsT HEM3YYEHHOTO BOJOCOOPA BBIYUCISIOTCS MHOTOJIETHHE PSIIBI CE30HHOTO
CTOKa;

— CJIOM TOZIOBOTO CTOKA OTPEIENSAIOTCS KaK CYMMBI CJIOEB CE30HHOTO CTOKA,

— TI0 PSIY BBIYUCJEHHOTO TOI0BOTO CTOKA OTIPEIEISTFOTCS TapaMeTPhl U KBAHTH-
JIW Pacpe/ie;IeHns KakK Ui Caydasi TUAPOJIOTUIECKUX PACYETOB MPU HAIUYUU J[aH-
HBIX HabJI0IeHi B cooTBeTcTBHM ¢ pabotamu [ Csox, 2004; Metoauueckue, 2007].

B pesyJibrare MHOTrOYMCIEHHBIX PACYETOB YCTAHOBJIEHO, UTO JJIst OOJIbINEH YacTy
TeppuTopun Poccuy MOXKHO BBIZIETUTH TPU OCHOBHBIE OJHOPOJIHBIE CE30HA, TIPUH-
IUTTAAJIBHO OTJIUYAIONIAECS M0 KOMILIEKCY CTOKO(OPMUPYIOMNX (PaKTOPOB: CE30H
BECEHHETO MOJIOBO/bsT (KOMILJIEKC (DaKTOPOB CHETOTAsIHUSI), CE30H JIETHE-OCEHHUX
MaBOJIKOB (BBINIAJIEHNE OCAJKOB M MCIAPEHNe), Ce30H 3UMHEN MeskeHU (UCTOoIeHre
CTOKA B 3aBUCHMOCTH OT TIPEA3NMHETO YBIAKHEHUST U 3UMHEN TeMIIEPATyPBhI).

B kauectBe mpuMepa paccCMOTPEHO OIpeieIeHre TOM0BOTO CTOKA MO TPOCTOMY
6aJJaHCOBOMY YPaBHEHUIO: OCAIKK MUHYC Uclapenue. [Ipeiaraemast METOIMKA CHH-
Te3a IAHHBIX UMEET CJIeYIONIIE aJrOPUTM:

— B pailoHe, rie HaXOAUTCS pacCMaTPUBAEMbIil ITYHKT IIPOEKTHUPOBAaHUsL, BbIOMpPa-
10TCs PAAbL (PAKTOPOB U 3HAYEHMS CTOKA Ha COCEAHUX BOJ0COOpaX;

— OCYIIECTBJISIETCSI TIPUBE/ICHIE HEMTPOIOKUTENbHBIX PSIZIOB K MHOTOJIETHEMY
MEPUOLY;

— OIPENENSIIOTCST OTHOPOHBIE THUAPOJOTHIECKIE CE30HBI U PACCUUTHIBAIOTCS
€JIoU CTOKa M cTOKO(opMupyioiue hakTopbl 3a CE30HbI;

— JIJIST KasKJIOTO T'HIPOJIOTMYECKOr0 Ce30Ha CTPOSITCS 3aBUCUMOCTH CJIOEB CTOKA
0T cTOKO(MOPMUPYIONHX (GaKTOPOB U BHIOMPAIOTCs HAWIyUIIUe ¢ OOMIel 11 TeppH-
TOPUU CTPYKTYPOIi;

— OTIPEJIETIATCS MPOCTPAHCTBEHHBIE MOJIEJIH JIJIsA IaT Havasla Ce30HOB U UX 3HaJe-
HUS IEPEHOCSTCS Ha HeM3YYeHHbIH BogocOop;

— OCYIIECTBJISIETCS TeHepaau3anus KoahdOUIMEHTOB ypaBHeHii o0Ieil cTpyK-
TYPBI I10 TEPPUTOPUU U MX 3HAYECHUS OIPEAEIAIOTC 1t HeM3y4eHHOro BOA0ocO0pa;

— Ha oCHOBe KO3(DGUIMEHTOB M CTOKOGOPMUPYIOMUX (HaKTOPOB IS HEU3Y-
YEHHOTO BOZOCOOpa CHHTE3UPYIOTCS CJIOW CE30HHOTO M TOJJOBOTO CTOKA KaK CYMMBI
CE30HHBIX COCTABJISIONNX;

— T10 PSITy CHHTE3WPOBAHHBIX CJI0EB TOI0BOTO CTOKA PACCUNTHIBAIOTCS TAPAMETPBI
1 KBaHTUJIN (DYHKIIUU PACTPE/ICTEHNUS.

[TosryueHHBIE TEPPUTOPUATBHO-O0IINE YPABHEHUsI CE30HHOTO CTOKA, HATIPHMED,
st paitora CeBepHOTO Kpasi, UMEIOT CJIEAYIOIne cpeiine Koa(huimenTsl MHOXKe-
ctBeHHON KoppeJsisaiun: R=0,86 — 1151 ce3ona Becennero 1mosioBoibst, R = 0,77 — s
JleTHe-oceHHero ce3oHa 1 R=0,60 — s cesoHa 3uMHel MeKeH!,

Jlia 06061menns (hakTopoB CTOKA U AT Hadala CE30HOB 110 TEPPUTOPUU TIPUME-
HSIJTCh CJIEIYIOIIE METO/IBI:

— apudMeTHIECKOE CPETHEE,

— B3BellIEHHOE 110 JIOIIA/ISIM CPeJlHEE,

— HapaMeTpbl pacipeiesIeHii IPOCTPAHCTBEHHOTO MTOJISL.
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6. oaoBovi CTOK

ITo paspaGotaHHOI MeTOANKE GBLIO OCYIIECTBICHO BOCCTAHOBJICHIE MHOTOJICT-
HUX PSITIOB TOIOBOTO CTOKA B PA3JIMYHBIX T10 KITMMATHYECKUM U OPOTPa(hIIECKIM YCII0-
BUsIM paiioHam: CeBepHbiii kKpait, Bepxusst Bousra, paiion IO:xroro Ypana. [Iposepka
2 HEKTUBHOCTH METOUKN OCYIIECTBIISIACH HA HE3ABUCUMOM OT PACYe€TOB MaTepua-
Jie, KOT/la BBIOPAHHBIN MYyHKT ¢ MHOTOJIETHUM PsIIOM HAOMIOICHUN paccMaTPUBAIICS
KaK CJIydail OTCyTCTBUS MH(POPMAIIUU U CUHTE3NPOBAHHBIN Ha OCHOBE MH(MOPMATIIN
B IPYTHX IYHKTaX PSiji CPABHUBAJICS € (haKTHUeCKUMU HabJioieHusIMu. B pesyJibrare,
Hanpumep, st paitona CeBeproro Kpast, oIydeHb! IUAma3onbl TOTPENTHOCTEN CUH-
TE3MPOBAHHBIX CJI0EB CTOKA CE30HA BECEHHETO TIOJIOBOIbS — 64—48%, eTHe-0ceHHero
cesona — 60—64%, cezona sumueit mexxenu — 13—-33% u rogosoro croka — 8—14%.

[Tpumep pacyera TOLOBOTO CTOKA B BHUIE CYMMbI CE30HHBIX COCTABJISIONIUX 10
cTokoopmupyiomuM dakropam gaH B [Ipunoskenun A.

6.9. YueT BAUSHUSA X0391CTBEHHOW! AEeATeNIbHOCTH

[Ipu omipeiesieHWY pacyeTHBIX BEIMYUH FOZ0OBOTO CTOKA PEKOMEH/IYeTCSI BHOCUTD
MOTIPAaBKH, YUUTHIBAIOIINE W3MEHEHWE YCIOBUH (DOPMUPOBAHUS CTOKA, BBI3BAHHDIE
XO3SHCTBEHHON AeATETbHOCTRIO.

OcHoBHBIMU (DAaKTOPaMHU, BIAUSIONIMMI Ha U3MEHEHNe TTapaMeTPOB paciipejielie-
HUSI TOJIOBOTO CTOKA, SIBJISTIOTCSL:

— PEryJIupoBaHue PEUHOTO CTOKA,

— U3BATHS CTOKA M3 PycJia PEKU Ha BOJOCHAOKEHIe, OpolieHre, 0OBOIHEHNE,
cOPOCHI B cOCEHME pedHble GacCeHHb;

— WcTapeHue ¢ MOBEPXHOCTH BOAOXPAHUIIHII, BXOSIINX B PEUYHYIO CHCTEMY;

— arpoTexXHUYecKue, MeJIMOPATUBHDIE, JIECOTEXHUYECKNE MEPOIIPUSITHUS, MEHSIIO-
e cyMMapHbie TOTEPU CTOKA Ha MCTapeHue U WHPUIbTPAIINIO;

[TompaBku, yuuThiBafolie BaUSHUE (AKTOPOB XO3SICTBEHHOU ESTETHHOCTH,
PACCYUTBIBAIOTCST COTJIACHO pekoMeHmanmii [Metoandeckue pexomenmanun, 1986;
Metoamueckue ykazanus, 1986].
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7. BHyTpuUropgoBoe pacnpeaeneHue CToka

[Ipu OTCYTCTBUM JAaHHBIX THIPOMETPUUYECKUX HAOIOJEHUN B CTBOPE MPOEKTHU-
POBaHMS pacuyeTHOE BHYTPUTOIOBOE pacIIpeie/ieHIe CTOKA ONPeIeeTCs 0 TaHHBIM
PEK-aHaJIoOTOB, 10 PAHOHHBIM CXeMaM U TI0 PETMOHATBHBIM 3aBUCUMOCTSIM.

B nepBoM ciyyae oTHOCHTE/IbHBIE 3HAYEHUS CTOKA 33JIaHHOI BEPOATHOCTH IIpe-
BBIIIEHNUS 32 BCe MeCsIbl BOJOX035MCTBEHHOTO Iojla 1 COOTBETCTBYIOLIeH Ipajalun
BOJIHOCTH, OIIPENEJISAIOTCS MyTeM pacyera Mo JaHHBIM JOCTATOYHO JJIUTETbHBIX Ha-
GJIIOJICHUTT Ha pEKe — aHaJIoTe, a BO BTOPOM — MyTEM COCTaBJIEHUS PAIOHHON CXeMBbI
BHYTPUTOJIOBOTO PaCIIpe/ie/IeHUs CTOKA IO Pe3yJibTaTaM PAacyeToB 10 TPYIIE peK-
AHAJIOTOB.

[Tpumenenue Merosa aHAJOTUM U1 pacyeTa BHYTPUTOAOBOTO paciipe/iesieHus
CTOKA PEKOMEH/IYeTC /11l PABHUHHBIX TEPPUTOPUI U IIJIOCKOTOPUIL IIPU CPAaBHUTEJIb-
HO 0IHOOGPA3HBIX (hU3UKO-Teorpaduueckux yeaoBusx. JlomyckaeTcs Tpy HajtesKa-
1eM 000CHOBAHUH TPUMEHEHIE 9TOTO METO/[A U JIJIsI TOPHBIX PaiioHOB. 3a aHAJIOT TIPH-
HUMAaeTCs peKa, yIOBIeTBOPIoasd ycaoBusm, npusegenubiv B CIT 33-101-2007.

Kpowme Toro, pacueT BHyTPUTO0BOTO paciipe/ie/IeHrs CTOKA IPOU3BOIUTCS 110 Pe-
TMOHAJIBHBIM 3aBUCHMOCTAM [1aPAMETPOB CE30HHOTO CTOKA OT OIpelesIaonuX ak-
TOPOB MOJICTUIIAIONIEH TOBEPXHOCTH: TLIOTIA/h BOA0COOPA PEKH, 03€PHOCTH, 3260.10-
YEHHOCTb, JIECUCTOCTD, XapaKTep MOYBO-TPYHTOB, @ B TOPHBIX YCJIOBUSIX — TaKkKe OT
cpefHedt BBICOTHI BOTOCHOPaA M METEOPOTOTUYECKUX (haKTOPOB CE30HHOTO CTOKA.

Ocobo ciefyer TOMYEPKHYTh, YTO TIPU MPUBEAECHUN MECSYHOTO, CE30HHOTO U
TOZIOBOTO CTOKa K MHOrojieTHeMy Tiepuojy ucnosbdyioress CIT 33-101-2003 [Cog,
2004] n Meroguueckue pekomengaruu [Mertoaunueckue, 2007]. B aTtom ciryuyae nipu
HAJIMYMY KPATKOBPEMEHHBIX HaOJIOICHUTH, TIOJIYYE€HHBIX, HATPUMED, B PE3YJIbTATE T10-
JIEBBIX PabOT, TOCIIE TPOIEY Pl BOCCTAHOBIEHUST MECSTIHOTO UJTM CE30HHOTO CTOKA 32
MHOTOJIETHWH TIePUOJT PACYEeThl BHYTPUTOMOBOTO PACIIPE/ICTIEHNUS CTOKA TPOU3BOJIST-
Cs1 KaK [IPU HAJIMYUU TAHHBIX THPOMETPHUYECKUX HAGIIOMEHI,

OmnpeiesieArie pacye€THOTO BHYTPUTOIOBOTO PACIIPE/IEJICHNS CTOKA TI0 KaXKIOW M3
PeK-aHayoroB rnpousBoanTcst corsacHo pekomenarusam CIT 33-101-2003 [Crog, 2004].

OCHOBHBIM MeTOI0OM 0600MIEHNST JAHHBIX TI0 BHYTPUTOI0OBOMY PaCIPEICTICHUIO
CTOKa, KaK /ISl PABHUHHDBIX, TaK U JIJIs1 TOPHBIX PallOHOB SBJISETCS COCTaBJIeHUE Paii-
OHHBIX CXEM MEKCE30HHOTO ¥ BHYTPUCE30HHOTO PACIIPEIETCHIS CTOKA, HEOOXOANMBIX
TSI OTIPE/ICTIEHNST PACIETHOTO KaJIEHITAPHOTO PACTIPE/IeIEHUST MECSTIHOTO CTOKA B Xa-
PaKTepHOM IO BOJIHOCTH TO/Ly HUCCJIeyeMOl Hen3yuyeHHOH pexu. Mesxce3oHHOoe pac-
npeiesieHre CTOKa BbIPAXkKaeTcsd B JI0JIAX OT TOJOBOTO CTOKA, a BHYTPHUCE30HHOE pac-
npejiesieHre CToKa — B JIOJIIX OT CTOKA COOTBETCTBYIONIETO Ce30Ha. B 3aBUCMMOCTH OT
XapakTepa penraeMoil IpakTUYecKoH 3a/1aun U IIPUHATOIO B pacyeTax MeToza olpe/ie-
JIEHVST BHYTPUTOZIOBOTO pPacIpesiesieHNs CTOKA /IS palioHa ncce[oBanus (Mm patio-
HAa TIPOEKTUPOBAHIS ) MOTYT OBITH IOCTPOEHBI PA3JIMYHbIE PacueTHbIE cXeMbl. QOImIM
MIPU UX YCTAHOBJIEHUU SIBJISCTCH BBISIBJIEHUE U YI€T OCHOBHBIX PUPOAHBIX (haKTOPOB
(mnotaab BoocOopa M 03ePHOCTh HA PABHUHAX U ILIOCKOTOPDSIX, CPEHSISI BHICOTA
BOI0CGOPa — B TIEPECEUEHHBIX TOPHBIX PalOHAX).

[Toctpoenue cpefmeil MHOrOJeTHEH KPUBOHM IPOAOJIKUTEIBHOCTH CYTOYHDIX
PaCXO/IOB BOJIBI TIPOUBBOUTCS METOMOM aHajoruu. CpeHsisi MHOTOJIETHSIST KpUBast
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7. BHyTPUrogosoe pacnpeneneHue ctoka

[IPOJIOJIKUTENLHOCTH, IIOCTPOCHHAS JIJI peKU-aHaIora B OTHOCUTEIbHBIX 3HAaYCHUIX
(B 1OJIAX OT ee cpeHeMHOr0JIeTHEr0 FOL0BOr0 pacXoja BOAbL), IePEHOCUTCS Ha He-
M3YYCHHYIO PEKY € YYeTOM HOPMBI CTOKA HEU3YYEHHON PEKH, TOJTYyYeHHOH B COOTBET-
ctun ¢ CII 33-101-2003 [CBozx, 2004 ] u HaCTOSATIIMIMU PEKOMEH/IAIINSIMU.

OmpesiesieHrIe PacueTHOTO BHYTPUTO/IOBOTO pacIipeie/IeHNsT CTOKA MPH JJINTEb-
HOCTU HAaOJIIOJIEHUH PSIZIOB — aHAJIOTOB WJIM BOCCTAHOBJIEHHBIX JIAHHBIX B PACUETHOM
cTBOpE 7, paBHBIX 15 rogam u GoJiee, MPOUZBOANUTCS CIEAYIONTUMHI METOIAMU:

— KOMIIOHOBKUY;

— peajibHOro rofia;

— CPeZHero paclipefie/ie s CTOKa 3a Fo/ibl XapakTepHoil rpajaliiil BOAHOCTU.

[Ipu pacuetax BHyTPUTOZ0BOTO pacipeie/IeHUs CTOKA PeK UCTIOIb3YIOTCS TaHHbIe
0 CpeZIHeMEeCSYHbBIX (2 B OT/IEJIbHBIX CIIy4asax U Cpe/lHe/IeKaIHbIX ) PacXo/1aX BOJIbL.

[Tes1eco06pasHO MEPEBOANTH PACXOIBI BOJABI B 0OBEMBI CTOKA B KM® WJIH B THIC. M,
Tak Kak IPU 3TOM YUNUTBIBAETCS Pa3jnyue B YUCJe JHel He BUCOKOCHBIX U BUCOKOC-
HBIX JIET U B YUCJI€ CEKYH/I B Pa3Hble MECSIIBI TOJIA.

PacueTsl BHyTpPHUIoJJOBOTO paclpe/ie/IeHUsI CTOKA [POU3BOJAAT 10 BOJOXO35H-
crBernbM rogam (BT). 3a Hauasio BOLIOX035HCTBEHHOTO ro/[a MPUHUMAETCST HanboJiee
PaHHSA JaTa HACTYIIEHUS MHOTOBOIHOM (ha3bl ¢ OKPYTJIEHUEM /10 MeCsIa.

Ha npaktuke 3a Hauasao BOAOXO3IHCTBEHHOTO rojIa JIOMYCTUMO TIPUHUMATD TIep-
BBII1 MeCH1L, JJIs1 KOTOPOTO CPEIHAS MHOTOJIETHSS BeJIMYMHA MECSYHOTO Pacxo/ia mpe-
BBIIIAET HOPMY I'OIOBOTO CTOKA.

B oTnenbHBIX cayvyasX BO3MOXKHO BBITIOJTHEHUE PACYETOB BHYTPUTO/I0BOTO pac-
NpeJIeIeHNst CTOKA /7t OOBIUHBIX KAJCHAAPHBIX JIET, 8 TAKIKE I THAPOJOTHUECKUX
JIeT, HAYMHAIONUXCA ¢ [IEPBOTO Mecslla Iepruo/ia HaKOIJIeHUs BJaru (B KIMMaTuye-
CKUX YCJIOBUAX Tepputopun Poccun 3a Hauasio ruipoJIorndeckoro rojia IpUuHUMaeTcst
1 oxTs16pst Wi 1 HOSIOPSI, KOT/Ia MePEXO/IAIIIE U3 TO/A B TOJL 3aI1aChl BJIArU MaJIbI).

B 3aBuCHMOCTU OT THIIA BOJIHOTO PEKUMA PEKU U PEOOIIAJIAIONIEro BU/A e HC-
10JIb30BAHUA BOIOXO3SMCTBEHHDIH IO/ JIeJIAT Ha /IBA PA3JInYaloNuXcs 110 JJIUTEIbHO-
ctu nepuoga: mumutupyomuit (JII1) n semuvutupyronmii (HIT), a aumutupytonmit
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Puc. 7.1. Npumep pa3bunBkn BOAOXO3SMCTBEHHOIO roaa
Ha Ce30Hbl 1 Mepmoabl NPY pacyeTe BHYTPUIro40BOro pacrnpeneneHns ctoka
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7. BHyTpuronosoe pacnpeneneHme ctoka

MIEPUOJT COOTBETCTBEHHO Ha /iBa ce3oHa: suMutupyomuii (JIC) n HeTMMATHPY IO T
(HC) (pucynok 7.1). 'panuiipl ce30HOB Ha3HAYAIOT eIMHBIMU JIJII BCEX JIET C OKPY-
ryieHueM 1o Mecsna. IIpumepHbie Cpoky 1 MIPOAOKUTEIbHOCTD OCHOBHBIX M/IPOJIO-
IMYeCKUX ce30HoB st Teppuropun P npusogsares B Ipusoxennun b, Tabauia B1.

PacuerHoe BHYTpUTOI0BOE pacipe/ieieHne MeCSAYHOrO CTOKA B IIYHKTaX — aHa-
JIOTaX, BKJIOYAIOIIEe METOIOJIOTUIO BHYTPUTOIOBOTO PACIIPE/IeIEHNs CTOKA C IIPUMe-
pamu pacuera GoJiee 1oApo6HO u3sokeHa B paborax [[Tocobue, 1984; Pekomengainu,
2007]. Ilpumepsl pacueTa BHYTPUTOZOBOTO pacrpeiesienns mpuBoasates B [Ipuroske-
HUT A.

[Tpu HeOCTATOYHON TMPOAOKUTENLHOCTH HAOTIOAEHUIT B MyHKTaX — aHaJIoTax
cJelyeT oCcyIeCTBUTh BOCCTAHOBJIEHHE MECAYHOTO CTOKA 110 METO/aM, U3JI03KEHHBIM
B gokymenTax [Csoz, 2004; ITocobue, 1984; Pexomenganuu, 2007].

B coorBercTBUM ¢ OTMEUEHHBIMU PabOTAMK OMPEESIOT JIST BOAOXO3SIHCTBEH-
HOTO T0/la pacYeTHON BEPOSITHOCTHU TIPEBBINIEHUS Ppmy COOTBETCTBYIOIIEH 3a/laHHON
MTPOEKTHOU 00ECTIEUeHHOCTH TaPAHTUPOBAHHON OT/IauN.

[Tpu meproie HaGJIIOEHU B TIyHKTax aHajorax 7 ot 15 10 30 jiet u3 ucxXomaHOro
psilia BBIIEJISTIOT TPU TPYIIIIBL:

— MHOTOBOAHBIE OBl (P < 33,3 %);

— cpeaue 1o BogHoCTH rojbl (33,3 % < P < 66,7 %);

— MasioBO/IHbIE TOBI (P> 66,7 %).

[Ipu nposrossrUTebHOCTH HabmoAeHu# Gostee 30 JIeT BBIACASIOT AT TPYIILL:

— O4YeHb MHOTOBOAHBIE TObI (P < 16,7 %);

— muoroBogHble roapt (16,7 % < P< 33,3 %);

— cpemnMe o BogHOCTH rofbl (33,3 % < P< 66,7 %);

— MasoBoHbIE To/bI (66,7 % < P< 83,3 %);

— oueHb MastoBozIHbIe TozBI (P > 83,3 %).

[Tpu pacuere BHYTPUTOZOBOrO pacupeiesieHns CTOKa MeTOJIOM «CpeJHero pacipe-
JleJIeHHsI CTOKa 3a ro/Ibl XapaKTepHOil rpaJlalluil BOJHOCTUY» (hopMupyeTcs psifl Tofio-
BbIX 00beMOB cTOKa. JlajibHeimii pacyeT IPOU3BOAUTCS B CIIELYIOIIEM ITOPSI/IKE:

— [losryueHHBIN PsiJ| paHKUPYETCs U /11 KasKO0T0 YJieHa PaHKUPOBAHHOTO Psijia
ompesiesisieTcst ero aMrnupudeckas obecredentocts [ Cao, 2004 ].

— B zaBucumocTH 0T neprojia HabIoAeHUH UCXOAHOTO Psijla U PacueTHOU 00e-
CTIEYEHHOCTH OTOUPAIOTCS TOJIBI COOTBETCTBYIOTIEH TPYTITHI BOAHOCTH.

— Tlo 370l TPyIITIE JIET PACCUUTHIBAIOTCS CPEHUE MECSUHbIE 3HAYCHHST 0OHEMOB
CTOKa ¥ BBIPAKAIOTCA B JI0JIAX (MJIM TIPOIIEHTAX) OT CPEAHEr0I0BOr0 00beMa CTOKa
17151 JanHol rpynnbl. [lomydyennbie 3HaUeHNS TPUHUMAIOTCSA B KauecTBE MOJIEJN OT-
HOCHUTEJILHOTO BHYTPUTOIOBOTO PACTIPEIE/ICHUS CTOKA.

— PacueTHoe pacripesieieHe CTOKA BBIYUCJASIOT MTyTeM YMHOKCHUS MECSTIHBIX
JIOJIEH CTOKA Ha TOI0BO# 00BEM CTOKA PACUETHON BEPOSITHOCTH MTPEBBIIIEHISI, OIIPe/Ie-
JIIEMBIH TI0 aHATUTUIECKOT KPUBOH 06€CTIEY€eHHOCTH.

[Tpu ncnosib30BaHuK MeTOAa <peajbHOro rogas GopMupyeTcs Tpu psla, COCTO-
SIIUX U3 €KETrOJHBIX 00BEMOB CTOKA 32 BOJOXO3SIICTBEHHBIN TOJl, TUMUTHPYIONHIL
[epuojl U JUMUTUPYOMMiA ce30H. IIpu HeoOXxomuMocT (hOPMHUPYETCS YETBEPThIil
psizt — 13 06BEMOB CTOKA 3a IMMuTHPYIotwii Mecstit (JIM). JlanbHelimmii pacyer mpo-
U3BOJIUTCS B CJICYTIONIEM TOPSIKE.

— Kak bl U3 IOy YeHHBIX PSIJIOB PAHXKUPYETCS U JITTST KasK/IOTO YJI€HA PAHKUPO-
BaHHOTO Psijia ONPEAETIIeTCs ero aMIuprdeckast obecriedenHocTs [ Coz, 2004 ].
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7. BHyTPUrogosoe pacnpeneneHue ctoka

— Jlg KasKI0TO U3 PSANOB B COOTBETCTBUU C JJIMTENHLHOCTEHIO MCXOAHOTO Psia B
3aBUCHMOCTH OT PACYETHON 0GECEYeHHOCTH OTOMPAIOTCS TOABI COOTBETCTBYIOIIEH
IPYIIBI BOAHOCTH.

— Boibupaercs peasibHblil BOAOX03IUCTBEHHBIN TOJI, LTSI KOTOPOIO OMITUPUYECKUE
obecnieuennoctu 00bemMos croka 3a BT, JIIT, JIC u JIM nauboJiee 61M3KU K paCYETHO
ob6ecniedernocTn. [t 00BEKTUBHOTO BBIGOPA TAKOTO TO/IAa MCHOJIB3YETCS CITeAYIOMMi
KPUTEpPUii:

AP= (P, Be); + (Poy= B )i+ (P= P )i + (P = B, (7.1)
rie P, — PacuyeTHas BEPOATHOCTD NPEBBIICHUS, MPUHIMACMAs OJMHAKOBOM /ISt
BCEX PACYETHBIX HHTEPBAJIOB BPEeMEHH;

PP ,P P  — 3HaueHus BepOATHOCTEN IPEBHINTCHNS CTOKA 32 BRIOPAHHBII BOO-
X035UCTBEHHDI TOJl, €ro JUMUTUPYIOUUI 11epUO/, IUMUTUPYIOLUIUI Ce30H U JIUMHU-
TUPYIOLINI MecslL;

AP; — cymmapHoOe OTKJIOHEHHE, KOTOPOE OHPEE/ISIOT /ISl KakKI0r0 U3 MCCIe/yeMbIX
BO/IOXO3SIMCTBEHHBIX JIET, BOLIEAIINX B PACYETHYIO IPYIIIY BOAHOCTH;

B kauecTBe pacueTHOro rojia IPUHUMAIOT TOT BOIOXO35MCTBEHHBIH TO/, /111 KO-
Toporo 110 ¢hopmyJie (7.1) osryueHo HaMMeHbIIee 3HAYEHNEe APj.

— Mecstunbie 00bEMbI CTOKA PACYETHOTO BOJIOXO35TUCTBEHHOTO TO/Ia BHIPAYKAIOTCSI
B [10JisIX (WJIH TIPOIEHTAX ) OT 0ObeMa TOJI0BOTO CTOKA U TPUHUMAIOTCST B KAUECTBE MO-
JIeJTd OTHOCUTETbHOTO BHYTPUTO/IOBOTO paclipe/ie/IeHHs CTOKA.

— Pacuernoe pacripe/iesienne CToKa BBIYNCISAIOT IIyTeM YMHOKEHUS TIOJTyYCHHBIX
MECSIUHBIX JI0JIEH CTOKA Ha FOZ0BON 0ObEM CTOKA PACUYeTHOIl BEPOSITHOCTH ITPEBbIIIe-
HISL, OIIPeIe/IIeMBbIil 110 aHAJIUTUYECKOI KPUBOil 00€CIIeYeHHOCTH.

[Ipu MCroONB30BAHUN METOAa <KOMIIOHOBKH»> 110 aHAJUTUYECKUM KPUBBIM 00e-
CITIEYEHHOCTEN OTPENETSIIOTCST 00BEMBI CTOKA PACYETHON BEPOSITHOCTU MTPEBBITIEHIIST
JUUISE BOIOXO3SMCTBEHHOTO TO/Ia, IMMUTHPYIONIEro ePUo/ia, JUMUTHPYIONIErO Ce30Ha
(a mpu HEOOXOMMOCTH U JIMMUTHPYIOTIETO MECSIA): War oo Wiz poo Wae, pos-

Pacuernple 00beMBl CTOKa 32 HemMUTHPYIomuil mepuog (W) 1 HelTuMUTH-
pytomwuii cezon (W, ;) ONpPeienaioTes Mo 0CTaTOYHOMY MPUHIIUILY:

Wine= WBr, %~ Wic pu (7.2)

Wine= WJIH, P% WJIC, P% (7.3)

B pesysibTate moJryqaoT pacueTHbie 0GBEMBI CTOKA [IJIsT KAsKI0TO U3 TPEX CE30HOB.
Boipaskast pacueTHble 00hEeMbI CTOKA 38 KayK/bIiT CE30H B JIOJISIX OT PACUETHOTO 0OBeMa
CTOKA 32 BOJIOXO3SICTBEHHBIN TOI, MOJYYAIOT MOIEb OTHOCUTENLHOTO BHYTPUTOIO-
BOTO pACIIPeeIEHIST CTOKA 10 CE30HAM.

BuyTtpucesonHast KOMIIOHOBKA CTOKA OCYIIECTBIISIETCS B CJIEAYIOMIEM TOPSIZIKE:

— JIJist KaKJIOTO 13 TPEX Ce30HOB (DOPMUPYETCST PSIL 5KETOAHBIX CE30HHBIX 00h-
€MOB CTOKa.

— TTo KasKIOMY PsIjLy B COOTBETCTBUU C TIEPUOIOM HAOJIFOACHUIT B MCXOIHOM PSILY
B 3aBHCUMOCTH OT PACUYeTHOU 06eCIeueHHOCTH OTOUPAIOTCS TOBI COOTBETCTBYOIIEI
T'pyHIIbl BOAHOCTH.
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7. BHyTpuronosoe pacnpeneneHme ctoka

— JIJist KaskIoTo U3 TPEX Ce30HOB (GOPMUPYETCs TaOJIUIA, B KOTOPOU MECSIHbIE
00beMbI CTOKA PaCIojiaraloTcst B yOBIBAIOIIEM TOPSIIKE ¢ YKa3aHUEM KaJleHIapHBIX
MecsIIeB, K KOTOPbIM OHU OTHOCSTCSI (PAHKUPOBAHME TT0 CTPOKE).

[l cocTaBHOTO ce30HA (HAIPUME, JIETO-OCEHB ) MECSTYHbIE PACXOJIbI PacIoara-
I0TCS B OPsi/IKe YOBIBAHUS OTAEIBHO JJIS KAKIOTO U3 COCTABJIAIONINX UX CE30HOB.

— TTo kaxzaomy cToabIry TabInIbl PACCYMTHIBAETCS CPEHUIT 00bEM MECIYHOrO
CTOKA U YKA3BIBAETCS MECSIT, HanboJIee YacTO BCTPEUYAIOIUIICS B 3TOM CTOJIOIE.

— TlonydeHHble MecsTUHBIE 00OBEMbBI CTOKA BBIPAKATCS B JOJSIX OT CPEIHETO
obObeMa CTOKa 3a ce30H (110 COOTBETCTBYIONIEH TPYIINe BOAHOCTH) U IPUHIMAIOTCS B
KayecTBe MOJIeJT OTHOCUTENBHOTO BHYTPIICE30HHOTO PacIIpe/ieIeH s CTOKA.

— Vcnonb3yst Mosieslb OTHOCUTENBHOTO BHYTPUTOZOBOTO PaCIIpelesIeH s CTOKA
10 C€30HAM U MOJIEJI OTHOCUTEIbHOTO BHYTPHCE30HHOTO PaCIIpe/ieJieHrs] CTOKA T10-
JIy4aioT MOJIeJib OTHOCUTEJLHOTO BHYTPUTOOBOTO PACIIPeie/IeH s CTOKA [10 MECSIAM
BOJIOXO3SIICTBEHHOTO TO/Ia.

— PacuetHoe pacnpesiesieHre CTOKA BLIYUCSAIOT ITyTeM YMHOKEHUS TIOJTYYCHHBIX
MECSTYHBIX JI0JIEil CTOKA Ha TO0BON 0OBEM CTOKA PACYUETHOM BEPOSITHOCTH MPEBBIIIE-
HUSL.

OmnpeziesieHne pacyeTHOTO BHYTPHUTOZOBOTO PACHIPEAETEHUST CYTOYHOTO PEYHOTO
CTOKA BOJIbI BHYTPU I'0/Ia UJTH XaPAKTEPHOTO €T0 TIEPHO/Ia, HE3aBUCUMO OT XPOHOJIOTH-
YeCKOTO XO/Ia CTOKA, TIPOU3BOISAT IIyTEM MOCTPOEHHS] KPUBBIX IPOI0LKUTEIbHOCTH
CYTOYHBIX PAaCX00B BOAbI. MOIyT UCIIOIb30BATHCS CIEAYIONIIE BUAbI KPUBBIX:

a) CpeIHsAS MHOTOJIETHSS TO/I0Basi KPUBAsS MPOAOLKUTETBHOCTH CYTOYHBIX pac-
XOJIOB BOJIbI, IAIONIAS XaPaKTEPUCTUKY CPETHETO0 MHOTOJIETHETO TUTIOBOTO pacIpeie-
JIEHUSI CYTOYHBIX PACXOJIOB BOJIBI;

6) CpeHsIst MHOTOJIETHSST KPUBAS TPOIOJIKUTETLHOCTH CYTOYHBIX PACXOIOB BOJIBI
3a TOT WJIM MHOW pacyeTHbIN rmepuo/ roja (HaBUTAIMOHHbIN, JIECOCIIJIABHON, BereTa-
IIMOHHBIN ¥ T.JI.).

Bb160p KpHBOII OIIpeIe/ISIOT XapaKTepoM peliiaeMoii IIpaKTnyecKkoii 3agaun. Kpu-
BbI€ MTPOJIOJIKUTETBHOCTH CYTOYHBIX PACXOIOB BOJIBI CTPOSIT CJIE/LYIOIUM 06Pa3OM:

— CpenHiol MHOTOJIETHIOI TOOBYIO KPUBYIO MPOJOJLKUTENBHOCTA CYTOYHBIX
PaCXO/I0B BOJIBI OIIPEIEIISIOT ITyTEM OCPETHEHWST OPAMHAT €KEeTOHBIX KPUBBIX CPETHE-
CYTOYHBIX pacxo0B Boab! 30-, 90-, 180-, 270- 1 355-CyTOYHON TPOAOTKUTENLHOCTH
(MM COOTBETCTBYIONIMX OTHOCHTETBHBIX MPONOJIKUTETBHOCTEH CTOSHWS, PaBHBIX
8 %, 25 %, 50 %, 75 % 1 97 % ob1eit IIUTETBHOCTH T0/1a) 1 aOCOTIOTHBIX (CPOUHBIX)
3HAYeHUI MAaKCUMAJIBHOTO 1 MUHUMAJIBHOTO PACXO/IOB BOJIbI 32 KOHKPETHBIE TO/[bI Ha-
OJ110/1eHU .

AHasormuHBIM 00pPA30M CTPOSIT CPEIHIO MHOTOJIETHIOK KPHUBYIO MPOAOJIKH-
TEJTHHOCTH CTOSIHUS CPEIHECYTOUYHBIX PACXO/I0B BOJIBI 32 TOT WJIM WHOM pacueTHBIN
BHYTPHTO/IOBOII 1Tepuol. Ee OpAiHATBI MOTYT BBIPAsKATHCS B IOJISIX CPEIHEMHOTOJIET-
HETO PacxXo/ia BOJBI 32 PACCMATPUBAEMBIiT eproJT (BereTaIlIOHHbBIH, HABUTAIIMOHHBIH
U T. 11.), a aBCIUCCHI — B JIOJISIX €70 JUTUTETHHOCTH;

— Eskerouyio KpuByIo poI0JIKUTETBHOCTU CYTOUHBIX PACXO/I0B BOJIbI CTPOST HA
OCHOBE PACIIOJIOKEHHBIX B YOBIBAIONIEM TTOPSI/IKE CYTOYHBIX PACXO/I0B BOJIbI KOHKPET-
HOTO TO[a. DTUM PAIKIPOBAHHBIM 3HAYEHUSIM [IPUCBAUBAIOT TIOPSIIKOBbIE HOMEPA C
1-ro mo 365-it nan 366-ii. [Ipu aTOM B KauecTBE Pacxo[0B BOABI MPOAOKUTEIHLHO-
ctbio crostaus 1 cytku u 365 (i 366) CyTOK MCIOMb3YIOT JAHHBIE COOTBETCTBEHHO O
MaKCHUMaJIbHOM U MUHUMAJIbHOM CPOYHOM (@ He CPEIHECYTOUHOM ) PACX0/IaX BOIBI.
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7. BHyTpPUrogosoe pacnpeneneHue ctoka

KpuByto mpopoKuTeTbHOCTH CYTOUHBIX PACXO/I0OB BOBI /IJIST PACYETHOW YacTH
KOHKPETHOTO To/ia (BETeTallmOHHOTO, HAaBUTAIIMOHHOTO, JIECOCIJIABHOTO TIEpUoia 1
T. JI.) CTPOSIT AaHAJOTHYHBIM 00Pa30M 110 JAHHBIM O PACIIOJOKEHHBIX B YOBIBAIOIIEM
MOPSI/IKE CPETHECYTOUHBIX PACXO/AX BOABI W UX MOPSIKOBBIX HOMEpPax. JTU TTOPSI-
KOBBIE HOMEPa MOTYT OBITh 3aMEHEHBI X OTHOCUTETHHBIMU XapaKTePUCTHKAMHU, BbI-
PasKEeHHBIMK B JIOJISIX WIK B IPOIIEHTaX OOIIEro Yncja B pacdeTHOM MePUo/IE.

[Tpy HamMuum KOPoTKOro psjga Habmogennii (5 < n < 15) aug npubANKEeHHOrO
pacdeTa JIOyCTUMO UCITOTh30BAaTh METO/I peasibHOTO Tozia. [Ipn aToMm B KavecTBe roza-
MOJIENN J7ISI MHOTOBOHBIX, MAJIOBOJHBIX 1 CPEAHUX TI0 BOJAHOCTH JIET IIPUHUMATIOTCS
COOTBETCTBEHHO CaMBIII MHOTOBOJHBIN, CAMBIII MAJIOBOAHBIN M Hanbosee OIN3KUN K
CPEeHEMY U3 UMEIOTIIXCSI JIET HAOMIOICHUI.

ITpu oTCYyTCTBUM JaHHBIX HAOJMIOACHUN pacueT BHYTPUTOJOBOTO CTOKA MOIKET
[IPOUBBOANUTBLCS JIOOBIM U3 NEPEYNCIEHHBIX METO/IOB.

B aTtom cayuae Moziesrb OTHOCUTEIBHOTO BHYTPUTOIOBOTO pacipe/ie/IeHnsT CTOKa
PACCUNUTBIBACTCA 110 JAHHBIM PEKM-aHAJIOTa, a PACYETHBIN 0ObeM TOJJOBOTO CTOKA Ha
WCCTIeIyeMOH peKe OTIpeiesiIeTcst TIo MeToInKe, B cooTBetcTBUM ¢ [ CBOM, 2004].
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MeTozpl OnpezieIeHNsT PACYETHBIX XapaKTEPUCTUK MAaKCHMAJIbHOTO CTOKA BECEH-
HETO TI0JIOBO/IbSI U IOK/IEBBIX MABOIKOB OPA3IE/ISIOT HA CIIEYIONIIe:

a) IpU HAJTWIUU OJTHOU UJIV HECKOJbKUX PEK-aHATIOTOB;

6) TIPY OTCYTCTBUN PEK-aHATOTOB.

3HaueHUs MapaMeTpoB 1 KOa(HOUIINEHTOB B PACUETHBIX (DOPMYJIAX CIeAyeT yTOU-
HSITb Ha OCHOBE UCIOJIb30BAHUS THIPOMETEOPOJIOTHYECKON HH(POPMAIINU 32 BECh Tie-
pUofT HAOMIOMEH I, BKTIOYAST TTOCTEIHIE TO/BI CTAIIMOHAPHBIX HAOTIOMEHIT 1 MaTe-
PUATBI TTOJIEBBIX THAPOMETEOPOJOTHYECKUX M3BICKAHWH, B COOTBETCTBUU € PabOTOM
[CBox, 2004].

Bbi60p pek-aHajioros cjaepyer IpoBOANUTD ¢ cobJoaenneM TpeboBaHu, yKa3aH-
ubix B [CBog, 2004 ], a Tak:ke pH COOMOMEHIT YCTOBHIA:

L/A%S6 = [ /A 056 (8.1)

JAO,SO :JaAaO,SO (8.2)

rne L v L, — nuimia uceienyemMoii PEKM 1 PeKM-aHaiora COOTBETCTBEHHO, KM, J n J, —
YKJIOH BOJHO¥1 OBEPXHOCTH UCCJIElyeMOM PEKM U PeKU-aHaJiora, Ipomuine; Au A, —
II0MaM BoA0CGOPOB CCIeyeMOll KU 1 PeKM-aHaIora COOTBETCTBEHHO, KM2,

[Ipu UCIOIb30BaHIK HECKOJBKUX HE3aBUCUMBIX (HO He GoJiee TPeX) PerHoHaNb-
HBIX METOJIOB M CXEM pacyeTa MaKCUMATbHOTO CTOKA OKOHYATEJIbHOE pacyeTHOE 3HAUe-
HI€ pacCMaTPUBAEMON XapaKTEePUCTUKH TPUHUMAIOT B cooTBeTcTBUN ¢ [ CBOjI, 2004].

[Ipy OTCYTCTBUU TUAPOMETPUUECKUX HAOJMIONECHUN HEOOXOAUMO MPOBOIMTH
WHKEHEPHO-TUIPOMETEOPOTIOTMYECKIE U3BICKAHUS B UCCIIEyeMOM CTBOPE MJIU paiio-
He ipoekTupoBanus [ CBoj, 2004 ] ¢ ToCIeyONIM YIeTOM 9TUX IAHHBIX TIPU OTIPEie-
JICHUU PACYETHBIX MAKCHMAJIbHBIX PACXO/I0B BO/IBL.

[TapameTpsl pactpeziesieHUs U pacueTHbIE 3HAUCHUS XapaKTePUCTUK MAaKCUMaJIb-
HOTO CTOKA OIPE/IEIAIOTCS ¢ TIOMOIIBIO CIEYIONTIX OCHOBHBIX METO/IOB:

— TUJIPOJIOTUYECKOI aHATOTUH;

— oCpe/lHEeHMS B OZIHOPOIHOM paiioHe;

— IOCTPOEHMS KapT U30JIMHUI TapaMETPOB pacipeiesieHus MaKCUMAJIbHOTO CTOKA;

— MMOCTPOEHUS PETUOHAIBHBIX 3aBUCUMOCTEH MaKCUMAIBHOTO CTOKA, TAPAMETPOB
pacrpesieJIeHis U PacUeTHBIX KBAHTHUJIEH OT OCHOBHBIX (PUBMKO-reorpaduiecKux
dakTopos.

— TIOCTPOEHUS 3aBUCUMOCTEN MEK/Y TOIMYHBIMA CTOKOBBIMU XapaKTePUCTUKA-
MU 1 (hOPMUPYIOIIUMU CTOK (haKTOPAMM;

— IIOCTPOEHUS 3aBUCUMOCTEIi, OCHOBAHHBIX HA UCIIOJIb30BAHUM MAaTEPUAIOB I10-
JIEBBIX THIPOMETEOPOJIOTHYECKIX U3BICKAHUI M KPATKOBPEMEHHDBIX THPOJIOTNYECKUX
HAOJTIOIEHUH, OTPAKAIONINX MPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTU PACTIPEIETEHIST
THIPOJIOTHYECKUX XaPAKTEPUCTHK.

[Tpu onpepesenuu mapamerpos U K0ab@uineHToB pacyeTHbIX GOpMYJ MaKCH-
MaJibHble PACXO/bl BOJBI U MCIIOJb3yeMble MeTeoposiorndeckue (haKTopbl JOJIKHBI
OBITD IPUBEICHBI K MHOTOJIETHEMY TIEPHOJLY B COOTBETCTBIHM ¢ pabotamu [ PekomeHa-
1, 1979; Csop, 2004; Metogmueckue pekomenaruu, 2007].
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8. MakcumaribHbIb CTOK pek

8.1. BeceHHee nonosogbe

Pacuer MakCHMMaJIbHBIX PACXO/IOB BOJIBI PEK BECEHHETO TIOJIOBOIBSI C UCIIOJIb30-
BaHMEM PELYKIIMOHHON (hOPMYJIBI TPOU3BOIST VISt PEK € TIOMAASIMHU BOLOCOOPOB OT
snementapHo Manbix (Menee 1 km?) 10 20000 xkm? a/1a eBponeiickoii yactu Poccun u
10 50000 KM? — 27151 a3MATCKOI 9acTH, 32 MCKITIOYEHUEM TPAH3UTHBIX YYACTKOB PEK,
r/ie MPOUCXONT CUIBHOE PACIITIACTBIBAHNE BOJHBI TTOJIOBO/IbSI, BBI3BIBAIOIIICE CHIKE-
HUE MAaKCHUMaJIbHBIX PACXO/I0B BOJIBI.

ITpy HaJIMYMK JAHHBIX METEOPOJOTHYECKUX HAGJIFOAEHWI, MO3BOMSIONINX pac-
CUUTBHIBATH BOAOOTAAYY U3 CHEKHOTO ITOKPOBA, PACXOJIBI BOZIBI MAJIBIX PEK JIOMyCKaeT-
CS1 OIIPEJIEJIATD 110 YIIPOIIEHHBIM TeHeTUYecKuM (hopMyJiaM.

PacueTHbIlT MaKCUMaTBbHBIA PACcXO BOJBI BECEHHETO TTOJIOBObS QP%, M3/c, 3a-
JIAHHON BEPOATHOCTHU TIPEBbIIIeHUs Py, PU HATUYUU PEK-aHAIOTOB ONPEEJIIOT MO
PeAyKITMOHHOI (hopmye

Qpy, = (Kohp%up%8816263A)/(A +A,)" (8.3)

rie K, — mapameTp, XapaKTepH3yIONIHii IpyKHOCTh BECEHHETO MOJIOBOAbS; /iy, — pac-
YeTHBIN CJI0H CyMMapHOro BeceHHero cToka (6e3 Cpe3Ku IPYHTOBOTO IMUTAHK ), MM,
€5KETO/IHOM BEPOATHOCTH TIPEBBIIIEHUS Poy; Wpo, — KOI(DDUIIMEHT, yUUTHIBAIOIINIT He-
PaBEHCTBO CTATUCTUYECKUX MMAPAMETPOB KPUBBIX PACIIPE/ICTIEHNS CJI0EB CTOKA M MaK-
CHUMaJIbHbBIX PACX0/10B BOJIbL; §, O, 8, 85 — KO PUIMEHTDI, y4UTbIBAIOIIIE BIUSHUE
BOJIOXPAHUJINII, IPY/IOB U IIPOTOYHBIX 03ep (8), 3amecennoctn (3, ), 3a60109eHHOCTI
(8,) 1 pacmamkn () pedHbIX BOZOCOOPOB HAa MaKCHMaIbHbIE PACXO/bI BOABL A —
IIIONIA /b BOZOCOOPA MCCIAELYeMOIl PEKH 0 PacueTHOro CTBOpa, KM% A, — 1omoi-
HUTEJIbHAS TIIOIIA/h, YIUTHIBAIONIAS CHIKEHNE WHTEHCUBHOCTH PEXYKIIMH MOJLYJIS
MaKCHMMaJIbHOTO CTOKA € yMeHbIIEHHEM TII0Maan Boaochopa, kMm% 7 — pallonHbIii o~
KaszaTeJb CTeNeHN PeyKIIUH.

[Toxaszarenn crenenu peayknun n u mapamerp A, B opmyne (8.3) onpenendaior
Ha OCHOBe aHammu3a saBuCUMOCTH 1g(h,0,/q,0,) = f [18(A +1)], xoTOpas crpourcs 1o
JaHHBIM HaOJMIONeHUI Ha M3YyYeHHbBIX PEKax MCCIeLyeMOTo paiioHa.

ITpu OTCYTCTBIM YMEHBIIECHS PEAYKIINN B 30HE MAJIbIX MJIOIIA/IeH BOLOCOOPOB —
napameTp A, IPUHUMAETCS PABHLIM €/[HUIIE.

[Tapamerp K|, XapakTepusyIomuii IPyKHOCTh BECEHHETO MOJ0BO/IbSI, PACCUMTHI-
BaIOT KaK Cpe/iHee U3 3HAUYCHUT, OTIPe/Ie/ICHHBIX M0 JIAHHBIM HECKOJTBKUX PEK-aHATIOTOB
obparHbIM TyTeM us hopmyJibt (8.3).

PacueTHblii c710if CyMMapHOTO BECEHHETO CTOKA /iy, OTIPEJCIIAIOT B 3aBHCHMOCTH
OT CPEeTHEro MHOTOJIETHETO CJI0S CTOKA TI0JI0BO/IbA Ay, Koaddunnenta Bapuaun C, u
ornowmenus C/C,.

3HaueHus CpeIHEro MHOTOJIETHETO CI0s cToKa A, 1 Koaddunmenta Bapuanyun C,
OTIPEJIETISIOT TI0 TAHHBIM PEK-aHAJIOTOB MWW WHTEPIOJSAINEN TI0 KapTaM, ITOCTPOEH-
HBIM J[JIsI UCCJIEAYEMOro paiioHa ¢ y4eToM IIOCAeHNX JeT Habonenuii. B kauectse
pacuernoro ornomenust C/C, NpuHUMaeTcsl 3HaYeHNne OCPeIHEHHOE B NpeieJiaX I'h-
JIPOJIOTUYECKOTO OZIHOPOIHOTO PaiioHa.

B 3Hauenue cpeHero MHOTOJIETHETO CJIOST TTOJIOBO/IbSI, OIIPeIeIeHHOe Ha OCHO-
B€ TIPOCTPAHCTBEHHON WHTEPITOJISAINN, BHOCST MOMPABKHU HA YYET BIUSHIS MECTHBIX
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dakrTopos (TTomamh BoA0CcOHOPa, YKIOHBI CKIOHOB HA BOAOCOOPE, 03€PHOCTD, 3aie-
CEHHOCTD, 3a00T09€HHOCTD, PACTTAXAHHOCTD ):

a) JUIST PEK CTEITHON 30HbI POCCHM U TTOJIYITYCTHIHHON 30HbI 3anaHoit Cubupu ¢
nzomasMu Boxoc6opos Meree 3000 km? B 3HaUeHUsI Ay CIIE/lyeT BBOAUTD MOIPABKIL
Ha yueT MIIoMa/1 BoocOopa Ha OCHOBE aHaIu3a 3aBUCUMOCTH i, = f(A) ¢ ydeTom Ma-
TepuanoB HABTIOEHNUIT TIOCTE/THIX JIET;

6) /U1 MaJlblX PaBHUHHBIX PeK C ILIoWaAsMu Bogocbopos menee 200 kM2 Jieco-
CTEITHO, CTEeTTHO, MOTYTYCTEIHHOM 30H U 3aCyNIINBBIX CTEMeH MOoNpaBoOYHbIE KO3(d-
(bUIMEeHTH ycTaHABINBAIOT Ha OCHOBE aHaIM3a 3aBucumMoctu iy, = f(1.), rae I, — yxnon
BogOCOOPA;

B) TIPM HAJMYHUU 03€P, PACIIOJOKEHHBIX Ha BOAOCOOPE PEKH, MOMPABOYHbIE KO-
2 dUIHEnTDI K CpeIHeMy MHOTOJIETHEMY CJIOIO CTOKA BECEHHETO I10JI0BO/Ibs OIIpe/ie-
JISTIOT TIO CBSI3U CJIOSI CTOKA CO 3HAUEHISIMU CPeTHEl B3BEIIEHHOH 03€PHOCTH PEUHBIX
Gacceitnos i, = f(A_,), mpu aTOM TapameTp A , %, OTIpesIe/IsIoT 10 hopMyie

03’

4, =3 (1008,4,/4) (8.4)

rzie S; — ImIomaib 3epKajia o3epa, kM2 A; — momazb Bofocbopa o3epa, kM2 A — mo-
I1a/1b BOA0COOPA B PACYUETHOM CTBOPE PEKH;

I) U1 BOAOCOOPOB € 3aJIECEHHOCTBIO, OTIUYHO OT CpeiHell 30HaIbHO# (paitoH-
HOI1), monpaBoynble K0ahMUIMEHTb! K cpejiieMy MHOTOJIETHEMY CJIOI0 CTOKA BECEH-
HETO TI0JIOBO/IbS OTIPE/ICIATOT Ha OCHOBE aHa/IN3a 3aBHCUMOCTH /) = f(AH/AH’p), rae
A — 3aJIleCeHHOCTb PacueTHOTo Bojochopa, %; A~ — cpelHee paiioHHOe 3HAYCHIE
3aJICCCHHOCTH, %.

3HaueHne cpeaHell PallOHHOI 3aJleCEHHOCTH BOJOCOOPOB PACCUUTBHIBAIOT KaK
cpemHeapudMeTnIecKoe n3 3HAYeHUH 3aJIeCEHHOCTH, %, 110 OJIMKAUIIINM PETHBIM BO-
noc6opam (BogocGopsl ¢ A > 200 km? — 151 1ecHOM 1 JiecocTernHoit 300 u A>2000—
3000 kM2 — [T 30H CTeIeii ¥ MOJTyyCTHIHD ).

B 3nauenue koahduimenTa Bapuainm, moJydeHHoe Ha OCHOBE MPOCTPAHCTBEH-
HOI MHTEPTIOJIAINY, T PeK ¢ IIoMmaasaMu BoaocOopos A < 200 km? cieayeT BBO-
ZUTH HOIPABKH, OIpesiesigeMble 1o 3aBucuMoctam C, = f(A) 11a paBHUHHBIX PeK 1
C, = J(H) — nns ropHbIX pek, rjie H — cpeznsis BbicoTa peqHoro bacceiina, M.

KoadduimenTsl, yuntoiBalolnye HepaBeHCTBO CTATUCTUYECKUX TTApaMeTPOB KPH-
BBIX pacIpe/iesIeHus CJI0eB CTOKAa M MAaKCUMAaJIbHBIX PACX0/[0B BOJIbI, PACCUMTHIBAIOT
10 TPYIIIe PeK ¢ Hanboree TPOAOJIKUTENbHBIMU PSIAaMU HAOI0IeHH 110 hopMyJie

Mpo, = (CIP%hm )/(%%hp% ) (8.5)

Lp

TJIE G po; U G 4o, — MOJLYJI MAKCUMAJILHOTO BECEHHETO CTOKA J1/C KM? COOTBETCTBEHHO
obecrieuennocTbio P% u 1%. [Tosydenuble 3HAUEHUS IS KAKIOU obecrieueHHOCTH
OCPEIHSIOT B ITpe/ieJiaX O[HOPOAHOTO MHAPOJIOTHIECKOr0 pailoHa.

Koaddurment 8, yanThiBaiomuii CHUKEHNE MAaKCUMaIbHOTO Pacxo/ia BOJAbLI Be-
CEHHETO TIOJIOBO/IbsI HA PEKaX, 3aperyJUPOBAHHBIX MPOTOYHLIMU O3€PaMHU, CJIELYET
OTIPEIEIIATH TI0 (hopMyIe

3=1/(1+CA,) (8.6)
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rie C — koadduiinent, npuHruMaeMblii paBHbIM 0,2 /7151 JIECHOM 1 JIECOCTEITHON 30H U
0,4 — nis crenHol 30HbL [Ipy oTCyTCTBUM CBEIEHMIT O CPeIHEB3BENIEHHOM 03ePHOCTH
JOMYCTUMO UCTIOJIb30BATh OTHOCTUTEIBHYIO O3€PHOCTD, B 9TOM CJIy4ae KO UuneHt
C nst Bcex 30H npuHUMaetcst paBhbim 0,11.

[Tpn nammumu B GacceiiHe 03ep, PACMONOKEHHBIX BHE TJIABHOTO pycjia U
OCHOBHBIX TIPUTOKOB, 3HaueHue koaddunuenta § cienyer npunumats mpu A <2 %
d=1,mpuA,  >2%05=08.

Biusiiue pynoB, peryiupyionnx Me;KeHHbIN CTOK, TP PACUETe MAKCUMAbHBIX
Pacxo10B BOJIbI BEPOSITHOCTBIO TIPEBBIIIEHUSI MeHee 5 % He yUNTBIBAIOT, a ipu P> 5 %
JOMYCKAeTCsT yMEHbIIIeHEe pacyeTHOTro 3Havenust 10 10 %.

Koaddunment §,, yunrbiaiomuii cHusKeHre MaKCUMaIbHbIX PaCcX0l0B BOJbI B
3aJIECEHHBIX bacceiHax, OMPEIEISIIOT 1Mo (hopMyJie

8, =af(A,+1)" (8.7)

rae n° v o, — KoahOUIMEHTBI, 3aBUCSIIUE OT IIPUPOLHON 30HbI, TPeodIaaonX Ha
BOZOCOOpE TI0YB ¥ IPYHTOB ¥ PACIOJIOKEHUs Jieca Ha BogocOope (paBHOMEPHOE, B
BepXHEl MM HUKHEN YacTh BOJocOOpa), yCTaHABJIUBAIOTCS Ha OCHOBE aHAJIM3a 3aBH-
CUMOCTH ¢ (o, = f(A,). B nepBom npubmimkennn Koo OUIMEHTH 72 1 O, OPEIeIAI0OTCA
o tabsnie 21 [ITocobue, 1984].

Koaddurment 62, YYUTBIBAIOMUN CHUKEHUE MAaKCUMAJIbHBIX PACXO/I0B BOJBI C
3a00JI04eHHBIX BOAOCOOPOB, ONPEAEIAIOT 110 hopMyJIe

8, =1-Blg(0,14,+1) (838)

e A, — OTHOCHTEIbHAS TIIOMA/Lb 60JIOT, 3a00J0UYEHHBIX JIeCOB 1 JIYTOB B Oacceiine
peku, %; B — koaduimenT, onpeneaseMblii B 3aBUCUMOCTH OT THIIa OOJIOT U MeXa-
HUYECKOTO COCTaBa MOYBOTPYHTOB BOKPYT GOJIOT U 3a00JI09E€HHBIX 3eMeJib (CO CJIoeM
topda He menee 30 cm). B nepsom npubiamkenny KoaGOuinuenT B onpeaensercs mno
tabsmie 22 [ITocobue, 1984].

BryTpu6oJioTHBIE 03€pa, paccpe0TOYEHHbIE 0 BOAOCOOPY M PACIHOIOKEHHbIE
BHE TJIABHOTO PyCJia ¥ OCHOBHBIX MMPUTOKOB, CJIEAYET BKIIOYATh B 3HAUECHUE OTHOCHU-
TEJILHOM TT0Mau O0JIOT.

I[Tpu 3a6osouenHocT MeHee 3 % WK TPOTOYHON CPEeIHEB3BENICHHON 03€PHOCTH
bouee 6 % xoadduumenT 8, IPUHUMAIOT PABHBIM €IMHUILE.

s ropHbIX pek KoadduunenTst 8, 1 8, paBHbI €IMHUILE.

Koadbdurment 6, yuntbBaonmii cHUAKeHHE MaKCHMaJIbHOTO PAcXofia BOJbI
BCJIEJICTBUE PACIAlIKK BOAOCOOPA TOJ CEJNBCKOXO3SIHCTBEHHBIE Yro/ibsi (PEKU C
A < 200 kM?), onpenessieTcs 10 PErnoHaIbHBIM 3aBUCUMOCTSIM C YYETOM XapaKTepa
¥ cTereHn pacnamku. B nepsom npubimskenun Koahduiment d, onpeensercs 1o
tabsmie 23 [TTocobue,1984]

B mepBoM NpuOIMIKEHUH TPU OTCYTCTBUM HAAEKHBIX aHAJIOTOB JOIMYCKAeTCs
MIPOM3BO/IUTH pacueT MaKCUMAJTbHBIX PACXOJIOB BECEHHETO MOJOBO/IbS TIO YIIPOIIEH-
HOU pelyKIIMOHHOI (hopmy.ie

Q. =(BL,AB)/(A+A,)" (8.9)
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8.2. [loxneBsble naBoaku

rie B — aiieMeHTapHbIi MOZLYIb CTOKA, M3/ KM? obectiedeHHoCTbI0 P = 1 %; 1, — paii-
OHHBIIl MOKa3aTeNb PeLyKINH; Ap — TEPEXOAHBI KoahdUIMEeHT oT 0becredeHHO-
ctu 1% & obecrieuernoct P %; & — 10 ke, uto u B hopmy.ie (8.6).

[Tokaszaresn cTeeHn peAyKIun 7, 1 mapameTp A, B dopmyae (8.9) onpenendaior
Ha oCcHOBe ana/m3a sapucumocTi lg(q ) = f[1g(A+1)], KoTopas crpontcs 110 TaHHbIM
HAOJTIO/IEHN HA U3YYEHHBIX PEKAX UCCIIEYEMOro paiioHa.

[Tpu OTCYTCTBUM yMEHbIIEHHS PEAYKIINU B 30HE MAJIbIX ILJIOIIAel BOIOCOOPOB —
napameTp A, IPUHUMAETCS PABHBIM eJIMHUIIE.

DJieMeHTapHbII MOJYJIb cTOKa (B) olpe/essercs 1 U3yYeHHbIX PeK 00paTHbIM
mytem u3 popmyani (8.10), npunumas A, =A,, =1,0=1u A, =1:

B=gq,, (A+1)" (8.10)

3arteM CTPOUTCSI KapTa M30JUHIE 9IeMEHTAPHOTO MOJIYJIS CTOKA M 10 ITON KapTe
ompejessiercs napamerp B s pacyeTHoro crBopa (3HadyeHue cjieyeT CHUMATD JJIst
LEHTpa TAKECTU BOA0COOPA).

HpI/I TIOCTPOEHNN KapThl HE NCITOJIb3YIOTCS JITaHHBIC 110 6aCC€ﬁHaM C aHOMaJIbHbIM
LIS paifoHa ToKas3arejeM 03€PHOCTH.

A, — nepexo/nbie K03 OUIIMEHTE OT pacXo/a BOJBI obecredeHHocThIo 1 % K pac-
X0/Iy 00ecreyeHHOCThIO P % pacCcuuThIBAIOT MO IPYIIIe PeK ¢ HarboJjiee MPOLOJIKI-
TeJIbHBIMU psiiaMu HabJogeHuii 1o hopmy.ie

Ap =Qpo, [Qus; (8.11)

[Tosyuennble 3HayeHA 7»1) IS KasK/ION 06eCTIedeHHOCTH OCPEHSIOT B TIPEIeIax
TU/IPOJIOTMYECKOT0 OJJHOPO/IHOTO paiioHa.

[Ipy HaJMYUK JAHHBIX METEOPOJOTMUYECKUX HAOJIOACHMIA, TIO3BOJISIONNX Pac-
CUMUTBIBATDH BOJOOT/IAUY M3 CHEKHOI'O IIOKPOBA, PACXO/IbI BOJIbl BECEHHETO 110JI0BO/IbS
MaJIbIX PeK JIOIYCKAeTCsl ONpeNessaTh 110 YIPOIIEHHBIM TeHeTH4ecKuM (opmysiam,
CTPYKTYPa KOTOPBIX 1 METOIBI OTIPE/IETIEHNS TapaMeTpoB persiaMeHTHpytorcs B Cripa-
BOUHMKAX — MoHOrpaduax «O1pezesieHrie OCHOBHBIX PACUETHBIX THAPOJIOTNYECKUX
XapaKTEePUCTHUK», TIOATOTOBKA KOTOPbIX nipeaycmatpuBaercs B Y MC u I'TU Pocru-
npometa. Bmecte ¢ TeM ciielyeT OTMETUTD, 4TO B KauecTBe OCHOBHOIO METO/Ia olipe/ie-
JIEHUSI MAKCHMAJIbHBIX PACXOI0OB BOJIbl PEKOMEHIYIOTCS PeyKIIMOHHbIE (DOPMYJIBL.

8.2. loxaeBbie NaBOAKK

Boibop Tuma pacueTHoON (hOPMYIIBI [T OTIPEIeSIEHIsT MAKCHMATLHOTO CPOYHOTO
pacxo/1a BOJII I0K/I€BOTO TIABO/IKA 3a/laHHOIT BEPOSTHOCTH IIPEBBIIIEHNsT Qo ClIeLyeT
MIPOU3BOIUTH COTJIACHO TpUIIokeHuio b, Tabimia B.2 Hactosmux PekoMerganuii.

Pacuertnas ¢popmysia tuna I (pepykiunonnas) st onpeiesieHus Qp% MpU HAJN-
YUK OJIHOM TN HECKOJIBKUX PEK-aHAJIOrOB UMEET BUL:

QP% = qP%,a(P.w (662/8(162(1 )A (812)

A€ ¢, , — MOJYJIb MAKCHMA/ILHOTO CPOYHOIO PACX0/ia BOJADI PEKH-aHa/I0ra pacyet-
s an 3 2
HOIl BEPOATHOCTH MPEBBINIEHNs Py, M°/C-KM?, pacCYnTBIBAETCS MO (hopmy.ie
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8. MakcumaribHbIb CTOK pek

Dpona = Lo /A (8.13)

rie Qo , — MAKCHMATBHBIN PACXOJL BOJBI 10K/IEBOTO TABO/IKA PEKI-aHATIOrA BEPOSIT-
HOCTBIO TpeBbimenus Py, M3/c; A, — nyomanp Bogoc6opa peku-anaora, KM% ¢ —
K03 (OUINEHT, YIUTHIBAIONIIH PeYKIINIO MAKCUMAIBHOTO MOJIYJISI CTOKA JOXKEBOTO
naBozKa (¢,,,) C yBETHICHUEM TIIOMIAN BOZOCO0Pa (A, KM?) I MPOIOIIKUTEILHO-
CTH PYCJIOBOTO BPEMEHU T0GeTaHus (T, MHH); PACCYUTBIBAIOT B 3aBUCHMOCTH OT 3Ha-
yeHus Koahuimenrtan ¢ TTPEACTABIISIONIErO COOTHOIICHIIE ko3 duirenToB hopmbl
BOZI0COOPA NCCTENYeMON PEKU U PEKU-aHaJIOTa:

N, = LA/ L A0 (8.14)

rae L u L, — ruaporpaduyeckas AIMHA BOAOTOKA JUlsl UCCICIyeMOil PeKn 1 PeKn-
aHayiora COOTBETCTBEHHO, KM;
ITpun b < 1,5 pacuetHoe 3HaYeHUE KO3 duUIMEHTa @ ONIPEEIAIOT 110 (hopMy.Ie

¢, = (A,/A)"m (8.15)

e 7 — KoahOUIMEHT, OTPAKAOIINI PEAYKIINIO MOLYJISI MAKCUMAJIBHOTO CTOKA C YBe-
JIMYeHneM Iomanu Bogocbopa; onpeaensderca 1o sapucumoctu lg(q ) = f [1g(A)],
KOTOPast CTPOUTCSI 110 IAHHBIM N3YUYEHHBIX PeK MCCIeyeMOTo palioHa.

Ipumn, > 1,5 pacuetHoe 3HaYeHne Koa(duinenta @ onpeaensior 1o hopmy.ie

0, =(®,/P) (8.16)

rae @ u @, — ruapomopdoMeTpuuecKas XapakTepUCTUKA PyC/ia /s UCCIelyeMoii
PEKU ¥ PEKU-aHATIOTa COOTBETCTBEHHO, OTpeiesisieMast 1o (hopmyJie

® = (1000L)/(m, 1" A25) (8.17)

TJe M, Vi 1m — PHAPABINYECKIE IAPAMETPBI, XapaKTepH3yIOlie COCTOSHIE 1 MePOXo-
BaTOCTh PyCJia BOJAOTOKA; OIPEAEISAIOT COIaCHO Ipuiokennio b, Tabnuna B.3; Ip —
Cpe/IHeB3BeIIeHHbIH YKIOH Pyc/ia BOAOTOKA, Y%o; 7, — KOI(M@MUINEHT, OTpaKalomuii
PEAYKIIIO MOYJISI MAKCUMAJIbHOTO CTOKA C YBEJMUYEHUEM PYCIOBOTO BpEMEHH 100e-
TaHus T,.

Koaddumuent pexyximm n, onpezensercs 1o sapucumoctu 1g(q,.,) = f [lg(rp)],
KOTOpAst CTPOUTCS 110 JIAHHBIM N3YYEHHBIX PEK UCCIEYEMOTO paiioHa.

PyciioBoe BpeMmst joberatust (’L‘p) 4, JI7IST TUIPOJIOTMYECKN U3Y4eHHOUM PeKH orpe-
JIEJISTIOT 110 (hopMmyJie

T, = (1000L)/(V) = (1000L)/(m, I”;)Qﬂfs) (8.18)
rae V — MakcuMaibHOE 3HaueHKe CPeHell CKopocTH Ao0eranus BO/bI 10 [IABHOMY
BOJIOTOKY, M/C; m, mu Ip — TO ke, uTO U B hopmyuJie (8.17).

[Tapametpsr O, 8,, u 8, 8,, B hopmye (8.12) — nonpapouHble KOIPPUIMEHTDI,
YVUUTHIBAIOTINE JIJIST NCCTIEYEMOM PEKU U PEKU-aHAJIOTa PETYIUPYIOTee BAUSHUE CO-
OTBETCTBEHHO 03ep (TIPY/IOB, BOAOXPAHUIINII), & TAKKEe OOIOT U 3a00JI0UEHHBIX 3€-
mestb. Koaddunmentsr 8 u 8, onpenensiores no gopmyse (8.5); koabduiuenTs d,
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8.2. [loxneBsble naBoaku

u 8, onpezensgiores no dopmye (8.6) mpu B = 0,5. [Ipu ucnonbzoBauy HOPMyYJIbI
(8.16) 3nauenus koappuinuenTos 3, u 3, MPUHUMAIOT PABHLIMU €IMHUIIE.

Pacuetnas ¢dopmyna tuma II s onpenenenust Qp% NP OTCYTCTBUU PEK-
AHAJIOTOB MMEeT BUL

Qps; = Qoo (200/A)" 88,8, 0, A (8.19)

TJI€ (950 — MOJYJIb MaKCHMAJIbHOTO CPOYHOIO PACcXo/ia BO/IbI €KETOAHON BEPOATHO-
ctu nipeBbitiieHnst P = 1 %, IpuBeIeHHBIH K YCIOBHOI TIOMAAN BOocOOpa, paBHOI
200 xm? ipu & = 8, = 8, = 1,0;

JL151 N3y 4eHHBIX PEK g, OTIpeiessgercss oOpaTHbIM ITyTeMm i3 opmy.ini (8.19). ITo
STUM JIaHHBIM CTPOUTCS PETMOHAIbHAs KapTa M30JIMHUIL TapaMeTpa ¢y

I ucenenyeMoii peku sHaUeHHeE ¢, ONPEAENAETCs /IS IEHTPaA TAKECTH BOJIO-
cbopa 1yTeM UHTEPIOJISIIAN 110 PETHOHAIBHOI KapTe.

B ropHbix pailoHaX 3HAYEHUE ¢y, AOIMYCTUMO ONPEENATh MO rpapuKy CBsA3U
500 f(H ), tie H — cpeanss BoicoTa Bogocbopa.

Koaddunuentsr 6 u 3, onpenensiorcs takxke kak B popmy.ie tuna 1. ITapamerp
85 — monpaBoYHbINH KOI(DPHUIUEHT, yIUTHIBAIOIIMN U3MEHEHHE MAPAMETPA Gy, C U3~
MeHeHHeM CpejHell BRICOTBI BOZ0COOPa, BBOAUTCA K 3HAUYCHUIO (), CHATOMY C pe-
I'MOHAJIbHON KapThl; ONPe/lesIsIeTCs 110 IAHHBIM TH/IPOJIOTHYECKH U3y4eHHBIX pek. [Ipn
UCHOJIb30BAHIN 3aBHCUMOCTH (4 =f(H) xoshpunment 8, He BBOJIUTCSL.

A pv — I1EPEXOJIHBII KOI(MHUIIEHT OT MAKCHMA/IBHBIX CPOUHBIX PACXO/0B BOJIBI
€KeTOITHON BEPOSITHOCTH TipeBbitnenns P =1 % K 3Ha4eHUsAM IPYTOIl BEPOSITHOCTH
npesbiiieHust P < 25 %; pacCUnUTHIBAIOT 10 TPYIIE PeK ¢ HanboJiee MPOLOJIKI-
TeJIbHBIME psiaMu HabroaeHuii mo gpopmyJie (8.11). ITosyueHHble 3HAUECHUST [T
KQKIOU 006eCIEeYeHHOCTH OCPEAHSIOT B IPeJlesiaX TUAPOJIOTUIECKH OJHOPOIHOTO
paiiona.

Pacuernasa ¢popmyna tuna III (hopmyra npenebHON MHTEHCUBHOCTH ) UCTIOJTh-
3yeTcs 11 ollpe/ie/IeHUs] MAaKCUMAJIbHBIX PACXO/I0B JI0K/IEBbIX MTABOJIKOB HA PEKax
miomazapio Bogocbopa Menee 200 km2 Dopmyta UMeeT BU:

Qpe, =410, 0H , 01, A (8.20)

e G, — MaKCHMaJbHBIH MOJYJIb CTOKA €XKeroAHONH BEPOATHOCTH IIPEBHINICHHS
P = 1%, BbIpakeHHbIH B 071X OT poussenenus OH, ., mpu & = 1; ¢ — c6opHbIii KO-
apunment croka; H, — MakCUMaJbHbBI CyTOUHBII €O OCaJKOB BEPOATHOCTH
npesbitiernst P =1 %, MM; OIIPe/IeJISIOT 10 TaHHBIM OJIMKAUIIINX METEOPOJIOTHIECKUX
cTannuit; 8, A oo A — 10 K€, uto 1 B hopmy.ie (8.19).

HapaMeTp o, OTIPE/IETIACTCS /171 MICC/IETyeMOTo PaiioHa B 3aBHCUMOCTH OT TH-
ApomMophoMeTprecKoil XapakrepucTuky pycia O u HPO/IOJUKUTEILHOCTH CKIOHO-
BOTO 106eranns T, MUH. B epsom npubskenym HapaMeTp {9, OTIYCTHMO OTIpesie-
JIATh 110 TabJr. 9 HpI/IJI. 2 [TTocobust, 1984].

I'napomophomerputeckyio XapakTepicTHKy pycia uccieyemoii pekun @ orpe-
JIeJISTIOT TI0 (hopMyJie

=(1000L)[m, 17 "% (9H,, )" ] (8:21)

e m, Ip, A — To xe, uto u B hopmyJie (8.17).
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8. MakcumaribHbIb CTOK pek

CO60pHBII K09 DUITMEHT CTOKA /TSI PABHUHHBIX PEK MIPU HAJTUYUN PEK-aHATOTOB
otpeiesisieTcst 1o hopmyJie

B D% I, (ALY
= T6.67v(t,)oH,, | 1, | | A+

6.a

(8.22)

1€ o, — MOJYJIb MAKCHMAJIBHOIO CPOYHOTO PACXO/IA BOJIbI PEKH-AHAJIOTA €KETO/L-
HOIi BeposiTHOCTH TipeBbinnennst P = 1 %, M3/c-xm?; 16,676y (T,)— opanHata KpHBOit
PEAYKIIUU OCAIKOB, OTIPeiesisieMasi B 3aBUCUMOCTH OT 6acceiiHOBOro BpeMeHu 06e-
TaHUs Tg, MUH 110 TabJINIAM, BKTIOYEHHBIM B IPOeKTHpYyeMbie CTIPaBOUYHIKN — MOHO-
rpacduu 10 OTpeneeHruio OCHOBHBIX PACYETHBIX THAPOJOrNIECKUX XaPAKTEPUCTUK; B
nepsoM npubmkenun suadenne 16,678y (1) omycTimo onpeenaTs no tabamie 10
npusoskerus 2 [[Tocobust, 1984]; I, IB,a — COOTBETCTBEHHO JIJISI MICCJIETyeMOI PEKH U
PeKH-aHajora Cpeinuil yKJIoH Bogocbopa, %o; 1, — cTenenHoii koaddurment, onpe-
JIeISIeMbIil B 3aBUCUMOCTH OT MEXaHUYEeCKOTO COCTaBa MOYB U TPUPOTHON 30HBI 1O
tabmunel 1 nmpunoxenus 2 [[locobue, 1984]; n, — crenennoii koaduiment, mpunn-
MaeMbIH JIJIsT JIECOTYHIPHI U JiecHO# 30HbI paBHbIM 0,07, 117151 OCTaTbHBIX TPUPOHBIX
3ou — 0,11;  — mompaBouHbIT KO3 DUITHEHT.

[Tposo/KUTENEHOCTD GACCEHHOBOTO BPEMEHH JI0OETaHus OTIPEeseTcs o hop-
MyJie

T, = 1,21:1”1’1 +1, (8.23)

r/ie T, — NPOJIOJIKHUTE/ILHOCT PYCIOBOTO noOeraHmst, MUH; OTIPEIETISIOT 10 (hopMmyie
(8.18); T, — MPOOIKUTETLHOCTD CKIOHOBOTO I0OETaHA.

IIpo0/KUTEIBHOCTD CKIOHOBOTO jtoberanust (T, MUH.) JIOIMyCKAeTCs IPUHU-
Marth: Jisi BOIOTOKOB PACIOJIOKEHHBIX B JIECHOH M TYHAPOBON 30HaX 3a60JI0UYE€HHO-
ctoio Menee 20 % — 60, ot 20 % o 40 % — 100, 60mee 40 % — 150; B ecocTenHON
30He — 60; B cTemHOIT 30He U 3aCyNIIUBHIX cTersix — 30; B morymycTeiHHON 30He — 10;
B TOPHBIX paiionax — 10.

C6opHbiil kK0ahPUIMEHT CTOKA MIPU OTCYTCTBUU PEK-aHAJIOTOB OMPE/ESIETCs O

bopmye
C, I\
=0, == |, 8.24
i (A+1)" ("0(50) (8.24)

I €, — SMIMPUYECKHIl KO3(DMUIMEHT, KOTOPbIA A/ TYHAPBI M JIECHON 30HbI IPH-
HUMAIOT PaBHBIM 1,2, /IS OCTaJIbHBIX NPUPOAHLIX 30H —1,3; @ — cOopmblil kKoaddu-
IIMEHT CTOKA /LI yCIOBHOTO BogocGopa ¢ miommanbio A, pasaoit 10 kM?%, u cpeganm
yknonoM 1, paBubIM 50 %o; onpesengercs 1o tabmunell npunoxenus 2 [[locobue,
1984]; n,, ny, A — 10 e, uto U B hopmye (8.22).

[Ipu pazsuaHOl KPyTU3HE CKIOHOB WU 3HAYUTETHHON TTECTPOTE MOUYBOTPYHTOB,
CJIATAIONINUX MCCIEYeMbIi BOOCOGOP, COOPHBIH KOA(MOUITMEHT CTOKA ( TIPUHUMAIOT
KaK Cpe/IHEeB3BeIIEHHOE 3HAYEHNE.

JlJ1s1 BOJOTOKOB €O CPeAHUM YKJIOHOM Bogocbopa 6osiee 150 %o cOOpHBIT KOa(-
(dunmenT croka @ paccuuThiBaioT 1o dopmye (8.23) npu I, pasaom 150 %o, a s
BOJIOTOKOB CO CPEIHIM yKIOHOM Boztocbopa Menee 15 %o — mpu I, paBHOM 15 %o.

Pacuernslit cioii 10KIEBOTO MaBOIKA hp% JUIsT BOLOCOOPOB TLIONIA/BIO GoJiee
50 kmM? caeyeT onpeaensTb no popmyie
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rze hp/ — CJION 0KIEBOTO MaBOJKa PACYIETHON BEPOSATHOCTH NPEBBINEHU Py, MM;
MIPUHUMATOT 110 IAHHBIM PEKM-aHAJIOTa WU 110 KapTe, TOCTPOCHHON JIJIs TUIPOJIOTH-
4eCKM M3YYeHHBIX pek npu Ry, = 1; k,, — sMnupudeckuii koahUIMEHT, yINTBIBAIO-
MU yMeHbllleHne (PefyKINIo) cJI0s I0K/eBOTO MaBOJKA C YBEJNYeHUEeM IO/ [1
BOJI0COOPA B 3aCyIIUBIX PAlOHAX; YCTAHABIUBAIOT HA OCHOBE MCCJIE/[OBAHSI 3aBH-
CHMOCTHU h;%= -f(A).

PacueTHsniit cioi [0KIEBOTO MaBOIKA hp% IUIs BOLOCOOPOB ILIOWIA[bI0 MEHEee
50 kM2 IpU HAJMYKMK PeK-aHAJIOr0OB HPUMEPHO TAKOM ke ILJIOMAA CIeAyeT IPUHU-
MaTh PAaBHBIM PACUYETHBIM CJIOSIM PEK-AHAJIOTOB.

[Tpu oTcyTCcTBUM peK-aHATIOTOB PacYeTHBIE CJIOU JIOK/IEBOTO CTOKA CJIEYET OIpe-
JIEJISATH 110 (popMmyie

hp% - W(T6=150 Mml)(p H1%7\‘p’ (826)

e W(T; _ 50 ) — OTHOCHTE/IbHAS MHTEHCUBHOCTD OCA/IKOB, IPUHMMaeMast /LISl BO-
H0cOOPOB ILIOMIAZbI0 MeHee 1 KM2 CTenHoil u jiecocternHoi 301 mo Tabauiel( npu-
noxenus 2 [Tlocobue, 1984]; s apyrux Bogoc60poB 3HAYCHUE Y(Ty _ 450 yyiny) TTPHHI-
MaeTcst PaBHbIM eiuHuILe; @, H o, — TO Ke, 4To 1 B hopmyJie (20); Xp% — TMepexo/IHbIe
K03 (PHUIIMEHTDI OT CJI0ST CTOKA JI0KIEBOT0 MAaBOKA BEPOSITHOCTH TIpeBbinieHust P =1
% K CJIOSIM JIPYTHX BEPOSITHOCTEH MTPEBBITIICHIS.

3HaveHust kp% PACCUUTBLIBAIOT 110 JAHHBIM OJMKANIINX MeTeocTaHIui 110 Gop-
MyJie

oy =Hyo /H o, (8.27)

rae Hpo, m Hy, — CJIOM MaKCHMaJIbHBIX CYTOYHBIX OCaJKOB BEPOSATHOCTBIO TIPEBbI-
ITEHKS COOTBETCTBEHHO Py, 11 1 % , MM; OIPEe/IAIOTCA O KPUBBIM 00eCTiedeHHOCTH
CYTOYHBIX OCAAKOB. [Ipy UCIIOIb30BAHUN HECKOJIBKUX METEOCTAHI[NI 3HAUEHUS kp%
OCPEIHSTIOTCST JIJIST KaXKI0U 00eCTIeYeHHOCTH.

B xavyecTBe OCHOBHOTO METO/Ia OTIPEAENEHIST MAaKCUMATBHBIX PACXO0B BOJBI 10~
JKIEBBIX TTABOJIKOB PEKOMEH/IYETCST MCTIOIb30BAaHUE PEYKITMOHHBIX (hOPMYJL.

8.3. 'mpporpadbl cTOKa BOAbI peK BECEHHEro nojioBoAabs
M NOXAEBbIX NAaBOAKOB

[TapameTpbl OCHOBHBIX 2JIEMEHTOB pacyeTHOro Tuzaporpada ciaenyeT ornpenessaTh
corsacHo CIT 33-101-2003 [Cog, 2004].

Koaddunuent nepexona k, 0T MakcHMaabHOTO MIHOBEHHOTO PAacXojia BOJIbI Be-
CEHHETO IT0JIOBO/IbST Q’p K CPE/IHECYTOYHOMY Q) yCTAHABIMBACTCS 110 PEKAM-aHAIOTAM.
ITpu ux oTcyTCTBUM /I PABHUHHBIX PeK oIpezesienne koadduumenta k, ocymect-
BJISIETCSI TIO PETHOHANBHBIM 3aBUCUMOCTSIM OT TLIOTIA/IA BOIOCOOPA.

OnHOBEPIINHHBIN rHAPOTPad CTOKA BOJBI BECEHHETO TIOJIOBOIb (I0KAEBOTO Ta-
BOJIKA) paccuuThiBaeTcst corstacHo [Tpuiokennio B, Tads. B.9 o sHauenuio koaddu-
IMeHTa HecuMMeTpraHocTH Kk, onpesensemoro no dopmyae (5.50) CIT [Crog, 2004]
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8. MakcumaribHbIb CTOK pek

10 TAaHHBIM PEK-aHAJOTOB WK TI0 3HAUeHU0 KoadduimerTa (hopMbl Tuaporpada A,
OTIPEZIEISIEMOTO TI0 (hopMyIe:

A=qt, /0,0116k. (8.28)

OpanHATHI pacyeTHOTO TUporpada OmpeensdioTcs Mo (hopmyJie:
Q-yQ, (829)

a abcrucca 1mo hopmy.Jie:

t,=xt, (8.30)
rzie ¢, — MPOAOJIKUTETHHOCTD MOAbhEMa BECEHHETO MON0BObsA (0KIE€BOTO MABOJIKA),
orpeiesisieTcst o hopmyJie:

t,= 00116\ /q,, (8.31)

TZIe X, Y — OTHOCUTEJbHbIE OPINHATHI PACUYETHOTO THAporpada cToka BOIBI, OIpee-
ssiembie o [puoskennio B, tabimia B.9; q,— pacdeTHBIN MO/LYJIb MAaKCUMATBbHOTO
CPEHETO CYyTOYHOTO PACXO0/1a BOJBI BECEHHETO TTOJIOBO/IbS MJIN MAKCUMAJIBHOTO MTHO-
BEHHOTO Pacxo/a BOJbI 0KAEBOT0 MABOIKa, M>/C KM,

BuyTpucyrounsrii tuaporpad ctoka onpeznensercs mo dopmyie (8.29), snave-
HUST OTHOCUTEJIBHBIX OPAWHAT § KOTOPOTo MpuHUMaetcst 1o Ipuioxkennio B, tabm-
ma b.10.

Jlns pek ¢ mnomabio Bogocbopa Menee 200 kM2, ¢ IPOAOIKUTEILHOCTBIO HObE-
Ma JIOKJIEBOTO TTaBoIKa 1 CyTKM MM MeHee, pacyeTHas MPOJOKITEIbHOCTD OIpeie-

Jistetcs o hopmyie:
T, = Bkhp/qp, (8.32)

rae B — xkoaddurirenT, NPUHIMAEMBIN TIPH pacyeTe MPOJAOJIKUTEIbHOCTH TT0IbeMa
JIOK/IEBOTO TIABOJIKA B yacax, paBHbIM 0,28, B MuayTax — 16,7.

[Tpn ompesiesieANN pacyeTHBIX THAPOTPAdOB AOK/IEBBIX TTABOIKOB KO MHUIIIEHT
HeCHMMEeTPUYHOCTH K CTIelyeT MPHHNMATE TI0 PeKaM-aHaIoTaM; TIPH OTCY TCTBIM aHa-
70TOB fomycKaercst k mpuHiMarh pasHbiM 0,30, 47151 pek ¢ miomagpio Meree 1 km?,
CTEIIHON U IOJIyIIyCTbIHHON 300 — paBHbIM 0,20.
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9. MuHMManbHbI CTOK BOAbI pekK

OCHOBHOIT pacueTHON XapaKTepUCTUKOH SIBISIETCS MUHUMAIbHBIN 30-CyTOUHBIN
WU CPEJIHEMECSYHBIN PACXO/ BOJIbI B 3UMHUN U (UJIN) JieTHe-0OCeHHUH ce30Hbl. Mu-
HUMAJIbHBIN CPEJIHECYTOUHBIN PACXOJI ONpeiesisieTes To CBsi3H ¢ 30-CyTOUHBIM.

MuHUMAaIBHBII CPeIHECY TOUHBIN PACXO/L BOIBI OOBIYHO UCIIOJIB3YETCS B CIydYasX,
KOTI'/Ia He JIOIyCKAeTCs [1ePephIBOB B 110/1a4e BOJIBL.

Criocob ornpeesieHuss MUHUMaIbHOTO 30-CyTOYHOrO pacxoja BOJAbI 3aBUCUT OT
KaTeropuu PeKu — MaJiasi, CPeIHsIsT W GOJIbIIasl,

Peka cunraercs Masoii, eciu MOAYIb (G4;) MUHUMAIBHOTO 30-CyTOYHOTO CTOKA
usMenseTcs (yBEJIMYMBAETCS MWW YMEHBIIAETCS) C yBeJUYEHMEM IJIONIQU BOJO-
c6opa (A). ITO MOKHO yCTaHOBUTD 110 TPAUKY CBASH ¢4,=f(A) A1 OTHOCUTEHLHO
OTHOPOJTHBIX TIO YCIOBUSAM (DOPMUPOBAHWS MUHUMAJIBLHOTO CTOKA TUAPOTIOTUIECKUX
patioros. IIpu 3TOM CBsI3b 0OBIYHO OBIBAET HEJOCTATOYHO TECHOI, YTOOBI €€ MOKHO
OBIJIO MCIIOJIB30BATh HETIOCPEACTBEHHO B PacyeTax, HO ONPe/IeIEHHON, 4UTOOBI BHIABUTh
TEH/ICHINIO yBeJWMYeHUsT (MM YMEHBIIEHNS ) MOIYJIS CTOKA C YBEJMUYEHUEM TII0MIA-
I Boztochopa J10 ompe/iesieHHoro tpesesa. Hanbosee 3aMeTHO 9TO BUHO TI0 HUKHE
orubaroreit JHHUHU OIS TOYEK.

Jluist ipeiBapuTesbHOI otleHku (6e3 mocTpoeHust rpadrKa) K MATBIM MOSKHO OT-
HECTH PeKH ¢ ILI01aAbio Bogocbopa 10 1000—-1500 km? B TyHApE U JIecHOI 30He, 10
2000—2500 kM? B J1€COCTENHOM 1 CTeNMHOI 30HaX, 10 5000 KM? B 30He CyxXuX cTeneii u
IIOJIYILYCTBIHD, & TAKKE B 30HEe MHOTOJIETHEH Mep3JI0Thbl B 3UMHUI ce30H. B ropubIx n
IOJIyTOPHBIX pailoHaX K MaJIbIM OTHOCITCS PEKH CO CpeAHell BBICOTOI Bomochopa 10
1500 m.

K cpeaHuM OTHOCSATCS PEKH € TUIOMIAABI0 BOJOCOOPA OT BbINIEYKa3aHHBIX 0
50000—75000 km2. Pexu ¢ 6oJIbIneil MIONAIBIO0 CUUTAIOTCS] OOJIBIIIMII.

MuHUMaIBHbIE PACXOIBI BO/BI HA GOJIBIIIX U CPEHUX PEKAX OTIPEIEISIIOT 110 UH-
TEPIOJISIIAU MEKY MyHKTaMU HAOMIOICHUN ¢ yaeToM GOKOBOW TIPUTOYHOCTH U JIaH-
HBIX ITOJIEBBIX TUPOMETEOPOJOTHIECKUX M3bICKAHUI B PACUETHOM CTBOPE.

[Ipr HEBO3MOKHOCTH HCIIOJIb30BATh YKa3aHUsl MPEABIYINero ab3ara, st pac-
yeTa MUHUMAJIBHBIX 30-CyTOYHBIX (CPeAHEMECSYHBIX) PACXOA0B MPUMEHSAIOT METO-
JIbI TTPOCTPAHCTBEHHON WHTEPIIOJSAINYA MITHUMAIBHOTO 30-CyTOYHOTO MOYJISE CTOKA
80 %-mHoll 06ecTIeYeHHOCTH 7St 3UMHETO WJIH JIETHE-OCEHHET0 Ce30HOB (KapTa m30-
JIMTHUT).

MuHUMATHHBIN CTOK MAJBbIX PABHUHHBIX U MOJYTOPHBIX PEK PACCUUTHIBACTCS
10 3aBUCUMOCTH MUHUMAJTBHBIX 30-CYyTOUHBIX pacxoioB Bobl 80 %—Hoil obeciieueH-
HOCTH OT TIJIOTIAAN BOA0COOpa st PAfOHOB OTHOPOIHBIX MO YCIOBUSIM (hOPMHUPOBA-
HUSI MUHHUMAJBHOTO CTOKA. B 00111eM Bujie 3Ta 3aBUCUMOCTD nMeeT Buj | Biragnmu-
pos A.M., 1970, 1990]:

Qpo, = b(AZA,)"8,8)Apy,, 9.1

rae Qp,, — MUHUMAJIbHBIH 30-CyTOUHBIH PacXos BOJBI PacueTHOll 06ecreyeHHOCTH,
m3/c; A — mnomazs BogocGopa, kv A, — 10MoJIHITe bHAsS IIOMA/Ab BOZ0COOpa: IpH
MOJIOKUTEIPHOM 3HAUECHUH OTPakaeT JOTONHUTEIbHOE OA3eMHOE TNTaHNe pek (32
CUeT KapcTa, BBIXO/A TIyOOKUX TPEHIMHHBIX BOJ, TOAMUTHIBACHIE U3 BOIHOHOCHBIX
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TOPU30HTOB JAPYIUX OAcCeHOB), B Ciydae OTPUIATETBHOTO 3HAUECHUST TTOKA3bIBACT
ILIONIA/[1 BOZOCOOPA € e5KeTOHbIM OTCYTCTBHEM cTOKa B Tedenue 30 cyTok; &, — Ko-
adunrenT, yauThIBAIONMH yBeTMUEeHNE MUHUMAJIbHBIX PACXOIOB BOJIBI HA O3€PHBIX
pekax; (IpU PacroJoKEHUH 03ep B BEPXHEW 4acTu BOAOCOOPA M 03€PHOCTH MeHee
5% xoadurment §, MoxeT ObITh IPUHAT paBHBIM 1); 8, — Koadduuuent, yanTol-
BAIOUIMI yBeJIMYeHe MUHUMAJIbHBIX PACXOL0B BOJIbI 3a00JI0UEHHBIX BOLOCOOPOB;
Apo, — mepexoanbiii koaddunuent or MUHUMaIbHOro 30-CyTOYHOrO pacxoja BOJIbI
80 %-Hol 06eCTIeYeHHOCTH K PACXO/LY BOJIBI PACUETHON 00€CTIeUeHHOCTH; b, m — Tapa-
METPBI, OTIpe/ie/IIEMbIE TT0 PeKaM-aHaJI0raM WJIN KaK CpeHue PaliOHHbIe 3HAYEHUS C
UCIIOJIb30BaHIEM MUHUMAJIbHBIX PACXOIOB BOJBI OIIOPHON 06eciedeHHOCTH, 0OBIYHO
80 %.

OcnoBoii dhopmyaibl (9.1) saBigercsd ¢BI3b MUHUMAJIBLHOTO PACX0/la BOABI C I1JI0-
Ia/IbI0 BOZOCOOPA, ONUCHIBAEMast BBIPAsKEHIEM

Q3050, = DA™, (9.2)

e QBOso% — MuHUMANbHBIH 30-cyTouHbIi (MecsTuHbIi) pacxon Bojbl 80%-Hoit 0be-
CIIEYeHHOCTH B 3UMHUI UJIH JIeTHE-OCEHHIIT CE30HbI.

CBsI3b CTPOUTCSI /IJIs1 PAOHOB, OJTHOPOIHBIX TI0 THAPOTe0JIOTHIECKUM, MOPhOJIO-
TUYEeCKUM, KIIMMATUIECKUM U PACTUTEIHbHBIM XaPAKTEPUCTUKAM.

B 3aBucumoctu ot yciaoBuii GopMUPOBAHUS MUHUMAJIBHOTO CTOKA B KAJKIOM OT-
HOCHUTEJIBHO OJTHOPOTHOM palioHe MHTEHCUBHOCTD YBEJIUYEHHST PACXOI0B BOJIBI C PO-
CTOM TUIOMAIN BOA0COOpa, XapakTepusyemas K0ahMOUITIEHTOM 7, MOKET MEHITHCS
or m>1 o m<1 (puc. 9.1).

Q Q

m>1 m<1

A A

Puc. 9.1. Buabl CBS3U MMHMMa/IbHOrO pacxoda BoAbl C niollansto Bogocbopa

Boipakerue (9.2) MOKET UCIIOJIB30BAThCS B PAallOHAX ¢ OTCYTCTBUEM 03€P, O0JIOT,
MepechIXafoNuX WK IepemMep3aioniux pek. B aTom ciydae pacuetHas (opmyJia mpu-
obpeTaeT BU/I:

Qpo, = DA™ Ao, (9.3)

[Ipumep pacuera mapamerpoB 210l hopmysbl fan B npumepe A.14, a npu Haiu-
YU HNMU30ANYECKUX U KPATKOBPEMEHHBIX IKCIICAUIIMOHHBIX HAOTIOMCHUI B TIpHMe-
pe A.15 Ilpumoxenns A.
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[Tpn Hasmmuwy B paiioHe TIEPECHIXAONINX W MTEPEMEP3AI0IINUX PEK, B KOTOPHIX
CTOK esKerofiHo orcyTcTByeT B Teuenne 30 cyrok dopmyra (9.1) npeobpasyercs B
ypaBHEHME:

Qpo, = DA-A )N, (9.4)

[Tpu Hamumm TOMOJHUTENBHOTO TTOI3eMHOTO TTTaHus pek opmyna (9.1) nmeer
BUI:

Qpo, = b(ATA ) Ny, (9.5)

Ha pucynke 9.2 mokasan XapaKTepPHBIN BUJ CBSI3U TP €KETOHOM OTCYTCTBUU
CTOKA HA YaCTH PeK (@) UK TIPH JAOTOJHUTETbHOM MUTaHuK pek (6)

Q Q

Ay

Ay A A

Puc. 9.2. Buabl panoHHOWM CBA3K: a — NPW eXEerofHOM OTCYTCTBUM CTOKA Y HaCTu pexk,
dopmyna (9.4), 6 — npn AONONHUTENbHOM NuTaHuK, dopmyna (9.5)

B osepHBbIX uaM CUIbHO 3a00/104eHHBIX paiioHax dopmysia (9.1) nmpuobperaer
BU/I
= m
Qpy, = bA™8 8\, (9.6)
Koadduruent §,, yanTriBaionuii yseanuenne MUHUIMAIbHBIX PACXO/I0B BOJIbI Ha

03ePHBIX peKax IPU OTHOCUTENbHON o3epHOCTH Oosiee 5 % paccunTbiBaeTcs 110 Gop-
myJte [Cakosuu B.M, 2009]:

8,=(1+cA,)", 9.7)

rje A | — OTHOCHTEIbHAs 03ePHOCTb BOLOCOOPA; ¢, 7 — PaiiOHHbIE TTAPAMETPbL.
JoryckaeTcs Takske UCIOIb30BaTh YIIPOIeHHbIe BapuaHTbl (hopmyibl (9.7):

8,=(1+cA,), (9.8)

8,=(1+A_)", (9.9)

[Tpu oseproctu 60siee 15 % B hopmysie (9.7) npeaodTUTEIbHO UCIIOIb30BATh HE
OTHOCHUTENILHYIO, & CPEAHEB3BENIEHHYIO 03€PHOCTD, KOTOPast OTpeesieTcs o dop-
myJie (5.4)
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Ecav HeT MaHHBIX IO HECKOJBKUM PeKaM aHAJOTaM JIJIST BBISIBIEHUS PAallOHHBIX
napameTpoB ypaBHenus (9.7) u peka BbIT€KaeT UJIM IIPOTEKAET YePe3 OJIHO 03€PO, TO
TOTIOJTHUTETBHBIH TPUTOK BOBI 32 CYET PETYINPYIONIEH eMKOCTH 03€Pa MOKHO YIECTh
1pu pacueTe 1o cieayiomemy ypasaenuio [ Mapkos M.JL., I'ypesuu E.B., 2004].

Qpo, = b(AXA )8, Mpt Q,, (9.10)

rae

Q,, poy = (0.84H,f )/T, (9.11)

rze, f,, —TIomans 3epKaxa ozepa, M% Ha) — aMIUInTyia M3MEHEHUsT YPOBHS BOJBI B
o3epe 3a MexkeHHbIN 30-TH CyTOYHbBII 11epuoj M; T — IIPOIOJEKUTEIBHOCTD PACYETHOTO
nepuona, cex. (86400 cek - 30 cyT.).

Pacuer H, BbIOTHAETCA 1O CIEAYIONNM YPABHEHUSIM:

71T MAJIOBOJTHOTO TOZIA H,=0,0236H , + 0,0054, (912)
JUIST CPEJIHETO 110 BOJTHOCTH TOjIa H,,=0,0411H , + 0,0052, (9.13)
TSI MHOTOBOJIHOTO TO/Ia H,,=0,0555H , + 0,0074, (9.14)

rae H , — cpefHsas MHOTOJETHASA aMILIUTy/a KoJlebaHus ypPOBHS BOJIBI B 03epe, CM;
PacCUMTHIBAETCS 110 YPABHEHUIO:

- 0,096
H_=853A """, (9.15)

A - 6 2
rae A, — niomanb BogocOopa o3epa, KM=,

B caywasix, kora peka mpoTekaeT depes Ba i HoJiee 03ep WIN PeKa BHITEKAET 13
03€epa, KOTOPOe COEMHSETCS BOJIOTOKAMHU € HECKOJBLKUMU JIPYTUMU 03€PaMHU, PacyeT
cpefiHeit MHOTOIETHEH aMITIUTYABI KOTeOaHus YPOBHSI BOABI B CAMOM HUKHEM O3e-
PE PacCUMTBIBAETCS 1O CJEAYIONIEMY BBIPAKEHUIO, YIUTBIBAIOIIEMY peryaupyfoliee
BJIMSHUE BbIIIIE PACIIOJIOKEHHBIX 03€P:

H, =8531(A,, — A~ —A,,)"0"%, (9.16)
rie A, — TIontab BogocGopa HIKHETo 03epa, Kv?; A
BOZIOCOOPOB BBHITIETEKATIIX O3€P.

Koaddumnmentsr B hopmysax 9.11-9.16 moxyyensr Ha ocHOBe OcpeHEHUS JaH-
HbIX 110 Teppuropuu [Tpubanrtukn u ETP u oJKHBI yTOYHSTHCS TPH pa3paboTke pe-
TMOHAJTBHBIX METO/IUK.

IIpumep pacuera MuHUMaJIbHOrO JieTHero 30-CyTOYHOIO CTOKA O3€PHOH peKu
€KeTOIHON BEPOSITHOCTH TIpeBbitieHust 95 % man B [Ipunokennn A.16

Koaddunument 8, onpesnensercs 1o Gopmy.ie:

8,=1+Blg(0,14+1), (9.17)

o5 -+ Ay — YACTHBIE TLIOMIAH

rjie B — amMuupudeckuii KoahUIMEHT, orpee/sieMbliil B 3aBUCUMOCTH OT THma 6o-
710T; A;— OTHOCHTEIbHAS IIIOMA/b GOJIOT Ha Bogochope.

IIpu 3a6omouennoctu Bogoc6opa menee 10 % koabdunuent J, npunumaercs
paBHBIM 1.
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B ropHbIxX paiioHaX MUHUMAIBHBIA CTOK CJIEAYET OTPEAeNsTh 10 TpahuiecKon
3aBUCUMOCTHU MOJIYJISI MUHUMATBHOTO 30-CyTOYHOTO CTOKA OT CpelHEll BBICOTHI BO-
nocbopa. J{oTOJHUTEIBHBIM TTapaMeTPOM IS BOZOCOOPOB CO CPeHeil BHICOTON /10
2500 M MOXKeT CIIYKUTh IIOIIAAb BOAOCOOPA.

Koadpduument Ay, onpenensercs kak cpefiHuii B 0IHOPOJAHOM paifoHe 1o JaH-
HBIM PEK-aHAJIOTOB € YYETOM THIPOTEOJIOTHIECKUX YCJIOBUH, TIyOGHHbBI Bpe3a pycia
pexu 1 Apyrux HakTopoB MUHUMATILHOIO CTOKA.

Koapdumment A, MOKHO onpenesuthb 1o rpaduky cpasu Qoo = f( Qp%), pucy-
1ok 9.3. Bmecto Qg ., MOKHO HCIIOb30BATh APYTOi pacXo/l B uamasone 75-97%.

Q0%

5% 90%
95%

97%

- et 75%
90 %
95%
97%

Puc. 9.3. Bua cBa3n MuHuManbHbix 30-CyTO4HbIX pacxoaos Boabl 80%-Ho

06ecneyeHHOCTN C TaKMMK e pacxoaamu Apyroi 06ecrneyeHHoCT

3nauenue KoapuinenTa Ay, yCTaHABIMBAETCS KaK BEJIMYMHA YIIOBOTO KOI(]-
durnenta muHuK cBst3u. OTKJIOHEHNE SMITUPUYECKUX TOYEK OT JIMHUH CBSI3U OOBIYHO
He npesbiaer 15 %.

MuHUMAJIBHDIN CPETHECYTOUHBII PACXOJl BOJBI PACUETHOIN 00ECIEUeHHOCTH
ornpeJiessieTcs 1o hopMmyJie:

Qeympre =~ #Qs0, s096Mprc (9.18)

re k —koabUIMeHT, ompeiesisieMbIil Kak CPETHUI 10 PAlOHY 110 CBSI3W CYTOYHBIX U
30-cyTOYHBIX MUHUMAJIbHBIX PACXOIOB (CM. TIpUMep, npusoxerne A.14) .

[TpoOmKATENLHOCTD €5KETOTHOTO TIEPECHIXAHUS U TTepeMep3aHus PEKU B pac-
YETHOM CTBOPe otipeziesisieTcst o (popmyae [ Bragnmupos A.M.,1976].

T=d(A+1)™, (9.19)
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rae T — MakcuMasbHast UJIH CPEHsIST MHOTOJIETHSsST (B 3aBUCUMOCTH OT TpeOOBaHUI
MIPOEKTA) TIPOAOJIKUTENBHOCTh OTCYTCTBHUS CTOKA, CYTKU; A — TI0tIaabp Gacceiitia 10
PacueTHOTo CTBOPA, KM% d| 1 m, — PailOHHBIE MapaMeTPhL.

Ha Tepputopnm KprnoamTo30HB! (30HBI MHOTOJIETHEH MepP3JI0THl) B 3UMHUH Ce-
30H €KErOJIHO IIPOMEP3AI0T PeKy ¢ IIomaabio 6acceitna 1o 5000 kv IIpopossku-
TEJTHHOCTH TIPOMEP3AHUST PEKOMEHIYeTCs onpeiesisiTh 1o opmyie [ Apxakosa C.K.,
2001]:

T=dy(L+1) ™, (9.20)

rjie L — UmiHa PEKH OT MICTOKA /10 PACYETHOTO CTBOPA, KM; d, ¥ M., — PaiiOHHbIe TTapa-
METPBI.

[TpomomknTenbHOCTD 3MU30MIECKOTO OTCYTCTBUS CTOKA B PACUYETHOM CTBOpE
orpeienisieTcst o hopmyJie:

T=dyq4"s, (9.21)

TJie 4, — cpennuii MuoroneTnuit wm 80 %-mHoil obecredeHHOCTH (B 3aBUCHMOCTH OT
TpeGOBaHMiT TTPOEKTA) MOAYJIb MUHUMAIbHOTO 30-CYyTOYHOTO UM CPEIHEMECSIHOTO
CTOKA, J1/C KM% dy 1 My — pailoHHbBIE TAPAMETPBL.

[Tpumep pacuera mapameTpoB ypaBHernus (9.17) Tpyu HATUYIUN STTU30IUIECKUX U
KPaTKOBPEMEHHbBIX 9KCHEAMITHOHHBIX Hab/roAeHui gaH B mpuMepe A.15 TIpumosxke-
HIST A.
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10. PacyeTt HauBbICLLUX YPOBHE BOAbI peK

10.1. NMoneBble n3biCKaHNSA

J1J151 TIOBBINIIEHNST TOYHOCTH OTPEIeJIEHUsT PACUETHBIX YPOBHEN BOJIBI ITPU OTCYT-
CTBUM JAHHBIX IMIPOMETPUYECKUX HAOJIOIEHUH B pacyeTHOM CTBOPE HEOOXOIMMO
MTPOBO/IUTH WHIKEHEPHO-THIPOMETEOPOTIOTYecKre U3bicKaHnsg. OCHOBHBIMU 3a/1a4a-
MU TIPU TIPOBE/IEHUN TTOJIEBBIX U3BICKAHUI SBJISIOTCS:

— ruaporpaduyeckoe o0caeJOBaHKIE UCCIELYEMOIO YIacTKa PEKH;

U3MepeHue MPOJIOJIbHBIX U TIOTIEPEUHBIX (/1T TOMMEHHBIX YYACTKOB PEK) YKJIIO-
HOB BOJIHOI TTIOBEPXHOCTH;

— PYCJIOBBIE CHEMKH UCCIIEYEMOTO YUaCTKA PEKH € oTipeieieHrneM MopgomMeTpu-
YECKUX XapaKTEPUCTUK TTOTIEPEYHOTO CEUEHUST UCCIIELyeMOTO BOJHOTO 00bEKTa B pac-
YETHOM CTBOPE WJIN CTBOPAX;

— [poBeJeHne KPaTKOBPEMEHHBIX THAPOMETPUYECKIX HAOMIOIEeHNIT 32 YPOBHSI-
MU PacXo/laMy BOJIBI HA UCCJEAYEMOM YIaCTKE PEKI;

— oTIpezieJicHUe HAWBBICIIIETO YPOBHS BOJBI TT0 METKaM YPOBHS BBICOKUX BOJI
(YBB) 3a ucropuueckuii Iepro/ 1o OIpocaM MECTHBIX SKUTeJIel APYTUM CBHU/IeTeb-
CTBaM;

— YCTaHOBJIEHUE BEPOSATHOCTH 00Pa30BaHMs CKOIUIEHUH JIbJla, UX MECTOIIOJIOKE-
HUE 1 MOIITHOCTB;

— TPOBEJIEHNE TPOMEPOB TJTyOUH B peKe HIKe YPesa BOJIbI M HUBEINPOBAHIE PyCJia
GEperoBbIX CKJIOHOB BbIIIE ype3a A0 MPEAIoJaraeMoil BhICOThI YPOBHS Bojbl 1%-Hoi
BEPOSITHOCTH €KETO/IHOTO TPEBBITIIEHUS TIJIIOC OJIH METP;

— IpoBeJeHKe YYalleHHbIX HAGIOJeHNI 32 JIeIOBbIMU SIBJIECHUAMU 1 YPOBHEM
BOJIBI B TIEPHUO/IBI 3aMEP3aHUST 1 BCKPBITHS PEKW; N3MEPEHUS CKOPOCTEH TTepeMeneHIs
JIBJTAH.

B o6beM uMCXomHON ruapoorndyeckoil naGopManuy (IIepBUYHbIE MaTePUAIIbI)
110 MAaKCUMAaJIbHBIM PACX0/IaM U HAUBBICIIUM YPOBHSIM BOJIbI TIOMUMO O(UIUATBHbIX
JMaHHBIX PocruppoMera M pe3yJbTaTOB WHKEHEPHBIX TUAPOJIOTUYECKUX M3BICKAHUI
celyeT BKITIOYaTh BCe MMEIOIIMECS IOCTOBEPHBIE CBEJICHUS U3 aDXUBHBIX U JINTEPA-
TYPHBIX HCTOYHUKOB CO CCBIJIKOW Ha 3TN U3/IaHUSI.

10.2. Onpepenenne pacyeTHbIX HAUBbICLUMX YPOBHEN BOAbI,
00yCNOBNEHHbIX BECEHHUM NMOJIOBOALEM U AOXAEBbIMM NABOAKAMMU
Ha pekax

PacueTHble HAUBBICIITIE YPOBHE BO/IbI, 00YCJIOBJICHHBIE TOJIOBOIbSIMHI U TTABO/IKA-
M, OTIPEAETSIOTCS TI0 KpuBbIM Q = f(H) Yepe3 pacXo/bl BOJBI 33JaHHON BEPOSITHOCTI
€KErO/IHOTO TpeBbIeHust Qp,, PACCYMTAHHbIE B COOTBETCTBUM C PEKOMEH/IAIMAMU
[CBox, 2004]. ITpn HaTMYMK MUPOKON TTOHMBI KPUBbIE PACXO/IOB YCTAHABJIUBAIOTCA
OT/IEJTBHO JITIS PYCJTa ¥ TIOWMBI, 4 3aTeM OHU CYMMUPYIOTCST. J[JIsT cpemHux 1 GOTbIIX
PEK PacXoIbl BOJbI B TIOIIME MOTYT OBITh OIPEAEIIECHBI B TEPBOM IPUOJIMKEHUHN C HC-
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10. Pacyet HamBbICLLINX YPOBHEW BOLbI PEK

ITI0JIb3OBAaHHUEM COOTHOH_IGHI/H;,I, TIPpUBEACHHDBIX B Ta6]II/II_[e 10.1. ﬂaﬂbHeﬁ]ﬂee yTOo4HE-
HHE PacXoZ0B BO/IbI B roiime JLOJIZKHO OBITD ITPpON3BEACHO B COOTBETCTBUHU C ITOJIEBBIMU
TUAPOMETEOPOJIOTUIECCKUMU U3BICKaAaHUAMMN.

Ta6mua 10.1. 3aBUCMMOCTb pacxona Bofbl B Nnonme (Q,) B ONSX OT CyMMapHOro
pacxona (Op+On) OT OTHOLUEHMS OOLLEN LLUIMPUHBI PEKN (Bp+ B,) K wvpuHe pycna (Bp)

B,+B,

e — 5 10 25 50

B
P
& 0,02 0,05 0,17 0,40
Qp + y y y )

KpI/IBbIe PACXoa0B BOABI CTPOATCA C ITIOMOIIBIO (l)OpMyJIbI

Q=2m1", (10.1)
n

rjle O — IJI0LA/Ab HOIePeYHOro CeYeHus pycia UK oMbl (M%) IIpU OTMETKe ypoB-
usa H, n — xoapdurment mepoxosaroctu (¢/M*3%), h — cpennss riybuna Boasr (M) B
pycJie i noiime, I — yKkJIoH BogHOI noBepxHocTi. Kpusbie w = f(H) u h = f(H) ycra-
HaBJIMBAIOTCS IIyTEeM IIPOMEPOB IJIyOMH B PeKe HUIKE ype3a BOJbI U HUBEJIMPOBAHUS
pycJia i GeperoBbIX CKJIOHOB BBIIIE ype3a 0 MPEANoJIaraeMoil BBICOTBI YPOBHS BOJIbI
1%-Holi BepOSITHOCTH TIPEBBITIIEHUSI TLTI0C ofiH MeTp. KoaddutmenT mmepoxoparoctu
HaxoJuTcs 1o npuiokennto b.11. Ykion Bojibl I oripejiesisieTcst IpU BbICOKON BOjie
WA B 1IepBOM npubvskennn 110 tabauite B.12 npunoxkenus b.

PacuerHble 3HAYEHWST HAMBBICHIMNX YPOBHEH BOJBI MPHU BECEHHUX IMOJBHKKAX
JIbJIA ¥ JIEOXO/Ie OIIEHUBAIOTCST 110 KpuBoi Q = f(H) uepe3 pacxojibl, BEIYUCICHHbIE
o hopmyie

Q'po, = M/K) Qs (10.2)

r7ie | — K0a(hGUIMEeHT, yIUTHIBAIOINN COOTHOTIEHUE PACXOI0B BOJIbI TIPU TIOJBUIKKE
(Jremoxoie) ¥ Ha MUKe BECEHHETO TI0JIOBO/IbS (QP%) ¥ HECOBIIaJ[eHNE TI0 TOJ[aM ITUX
PacxojioB OJIHOUM BEPOSITHOCTU TIPEBBIIIEHUSI, KQ — Koa(hUIMeHT, XapaKTepu3yro-
MM N3MEHEeHNe THAPABINYECKIX XapaKTEePUCTUK BOHOTO TIOTOKA JIbJOM. SHAYEHUS
K093 PUIIMeHTOB N U KQ OMPEIeISAIOTCS METOZIOM aHAJIOTHN.

10.3. Pac4yeT HaMBbICLLUMX 3a)XKOPHbIX U 3aTOPHbIX YPOBHEN BOAbI

Jlist onpesiesieHnst HAaUBBICIITMX YPOBHEH BOJIBI TP 3a5KOPaxX U 3aTOpax Tpebyer-
CS1 TIPEJBAPUTEIBHO BBITOJHUTD CIEIUAJIbHBIE TTOJIEBbIE THAPOMETEOPOJIOTHUECKUE
M3BICKAHUS C T[EJBI0 YCTAHOBJIEHUS BEPOSTHOCTU 00PAa30BAHSI CKOTLIIEHWH JIbja, UX
MECTOIIOJIOKEHMS U MOTI[HOCTH.

BosMoskHOCTH 06pa3oBaHist 3a5KOPOB OTIPEETSIOT CAEAYIONTIE TPU3HAKIM:

— 3aMep3aHue, TPOMCXO/IsIIee MyTeM MepeMelIeHNsT KPOMKH JIe/ITHOTO ITOKPOBa
CHU3Y BBEPX 110 TEYEHUIO, YTO UMEET MECTO HA PEKAX, KOTOPbIE TEKYT C I0Ta HA CEBEP
WJIW BBIXOJISIT C TOP HA PAaBHUHY;
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10.3. Pacy4eT HanBbICLUMX 3aKOPHbIX 1 3aTOPHbIX YPOBHEV BOAbI

— HaJMuYue B TpeieiaX yIacTKa MPOEKTUPOBAHNS UM HETOCPEICTBEHHO HIKE
€ro TepesioMa TIPONOJBHOTO TTPOGMUIIS €ro BOAHOU MOBEPXHOCTH € PE3KUM YMEHb-
[IEHUEeM K YCThIO YKJIOHOB (B 3 pasa u 6oJiee), CysKeHUE pyciia, KPYyTOro MoBOpoOTa,
OCTPOBOB M JIPYTUX PYCJIOBBIX 06Pa30BaHU, YMEHBIIAIONIMX CIIOCOOHOCTD PYCJIa IPOo-
ITyCKaTh JieJ;

— YKJIOH BOJIHO¥I TIOBEPXHOCTH BBIIIIE 04Yara 3axopa, npessiiraiorieit 0,05 %o, ipu
KOTOPOM 1IIyTOBbIE CKOILJIEHUS BOBJIEKAIOTCS 110/] KPOMKY JIE/ISTHOTO IIOKPOBA;

— UHTEHCUBHBIN ¥ JyIUTeIbHBIN (6 1 GoJiee CyTOK) MIYTOXOJL € PACIIOI0KEHHOTO
BBIITIE TT0 TEYCHUIO YUACTKA, YTO XapaKTEPHO JIJIs1 BCEX PEK, MPOIeCcC 3aMepP3aHms KOTO-
PBIX TIPEPBIBACTCST OTTEIEAMHM, ¥ /T YYACTKOB PEK ¢ HOBIITIM TETLIOBBIM CTOKOM U3
ryGOKUX 03eP U BOJOXPAHUIIHUIIL;

— 6OJIbIIAs OCEeHHAA BOAHOCTD (MOJYJIb cTOKa Gosee 3 11/¢ km2).

Hasmyme pycoBbIX IPensATCTBUN /U1 IBUKEHUS JIbIA SBJISIETCS TJIABHBIM YCJIO-
BHEM 00Pa30BaHUs M BECEHHUX 3aTOPOB JIbja. J[OMOIHUTENLHO YUYUTBIBAIOTCS CJie-
JyTOITe TPU3HAKK 3aTOPOB:

— GoJiee Mo3/IHEE BCKPBITHE YYACTKA PEKH, PACTIONIOKEHHOTO HUKE 110 TEUEHUIO,
KOTOpO€e MMeeT MeCTO Ha peKax, TEeKYIUX C Iora Ha ceBep, IIPU BBIXO/Ie PEK ¢ Top Ha
PaBHUHY U B YCThIX PEK;

— UHTEHCUBHOE CHETOTasiHUuE U OBICTPBIA cOPOC BOJBI B PYCJIOBYIO CETh, YEMY
6JIaroNPUATCTBYIOT GOJIBIION YKIOH U MAJIbe 3aJIECEHHOCTD, 3a60JI04EHHOCTD U 03€P-
HOCTB Oacceiina;

— GOJIBINAST TOMIIUHA U IPOYHOCTb JIbJ[A TIEPEl BCKPBITHEM, HATMYNE 3a5KOPHBIX
CKOIJICHU M HaJie/lell B IIpe/esiaX MCCIeyeMOro y4acTKa, MHTEHCUBHOE MOCTYILIe-
HUE JIb/Ia [T0CJIe BCKPBITHS € PACIIONIOKEHHOTO BBIIIE 110 TeYEHUIO yYacTKa PEKH, a TaK-
JKe € paHbIlle BCKPBIBAIOIIMXCST KPYITHBIX TIPUTOKOB.

PacuerHblil HauBbICIIMIT yPOBeHb, 00YCIOBJIEHHBIN 3a:KOPOM MM 3aTOPOM BbI-
yucIsieTcs 1o GpopmyJie

H?, p% - (“IOB)Q"L p% _1)hQ3, p% + HQ.?, P’ (103)

rjie i — Koa(OUIMEHT 3a5KOPHOCTH UM BATOPHOCTH PETHOTO yaacTka; [y, o, th, %
uHpg, ,, — YKIOH BOJHOI IIOBEPXHOCTH, CPE/IHSIs ryOuHA PEKW W YPOBEHb BOJBI B
pacueTHOM cTBope 11pu pacxofie Qg p,, 1 CBOGOHOM OTO JIbjia pycJie, Qy p, — PACXO]L
BOJIBI B TIEPHOJT 0OPA30BAHMS 3a7K0OPa FJTH 3aTOPA C BEPOSITHOCTHIO TIPEBBITITEHTST PY%.

Koadbduiment p onpezpensercs myTeM MOJEBbIX U3LICKAHUH, B X0/Ie KOTOPBIX Ha
BPEMEHHOM TH/[POJIOTHYECKOM TIOCTY BELYTCS yUallleHHble HAOTIOIEHUS 32 JIe[OBBIMU
SIBJICHUSIMHA ¥ YPOBHEM BO/IbI B TIEPUO/I 3aMeP3aHus W BCKPbITUS. [lyTem nsmepe-
HUS CKOPOCTEN TiepeMenieH s JIbJIMH WK pacyeTa MOJIyJiel CTOKA OIlEHUBAETCS pac-
xon Q3 u yposenb H, . ocaenuii Moxer OBITH OIpe/IeJieH U ¢ OMOIIBIO Ipacduye-
CKOIl cpe3Kn yPOBHEN C YUETOM JJAaHHBIX O CTOKE BOJBI. Y KJIIOH BO/IHOI TTOBEPXHOCTH
U3MepsIeTCsT B TIEPUOJT CO CBOOOHBIM OTO JIbJIA PYCIOM.

[Ipu OTCYTCTBUM MOJIEBBIX PabOT 3HAUEHUE [ MOJKET OBITH OIIPE/IeJIeHO O aHAJIO-
run. [Ipu BEIGOpE PEYHBIX YUACTKOB-aHATIOTOB YIUTHIBAIOTCS CIEAYIONINE YCIOBHS:

— BO3MOXKHAS reorpabudeckast GIM30CTh PACTIOTOKEHTIST;

— OJIHOHAIPABJIEHHOCTD T€UEHT;

— o/tHM U Te ke haKkTopbl (POPMUPOBAHUS OCEHHETO (BECEHHETO) CTOKA;

— nojo6ue TOTEPEYHBIX ¥ TIAHOBBIX (POPM pycJia B IPeiesiax yuacTKOB;
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10. Pacyet HamBbICLLINX YPOBHEW BOLbI PEK

— PaBEHCTBO YKJIOHOB BOJTHOHN TIOBEPXHOCTH;

— orcyrcTBUe (haKTOPOB, CYNECTBEHHO MCKAKAIOMIMX €CTECTBEHHOE Pa3BUTHE
poIIeccoB 06Pa30BaHMUsT 3aKOPOB M 3aTOPOB.

OpUEHTHPOBOYHO, JIUIIIb B IEPBOM MPUOIMKEHIN, KOIDMUIIUEHT U MOKET OBITh
ompezesie 1o Tadat. 10.2 B 3aBUCUMOCTH OT BUJIa JICASTHOTO 06Pa30BAHMUST 1 TIPUPAIIe-
HUST MUPUHBI PEKN B TIpefiesTax moabeMa ypoBH: oT H, s, p% 1O Hy 0%

Tabmua 10.2. KooadpPUUMEHT 3aKOPHOCTU (3aTOPHOCTN) U

Bup nexsitroro AB/ BQs, p%.

0GpasoBarus 0 0,2 0,4 0,6 08 >1,0
3akop 27,1 22,2 18,2 14,9 12,2 10,0
3arop 17,3 14,2 11,6 9,5 78 6,4

Pacxon Boabl Q, paccuuThiBaeTCs Yepes MOLYJIb CTOKA, KOTOPbIii Olpeseser-
€S METOZOM TUAPOJOrnYecKoil aHasoruu. IToMuMO 0OBIYHBIX TpeOOBAHMUI K peKe-
AHAJIOTY TI0 yCJOBUAM (DOPMUPOBAHUS CTOKA BOJBI B AHHOM CJIydYae [PUHUMAETCS
Takke BO BHUMaHHE OJJHOBPEMEHHOCTb W HalpaBJeHue 3aMep3aHus (BCKPBLITHS) U
PaBEHCTBO YKJIOHOB.

Kpowme BbITITe onMrcaHHOTO TTOAXO/A IS pacueTa MaKCUMATbHBIX 3aTOPHBIX YPOB-
Heit Bobl 1 % obeciiedeHHOCTH MOKeT ObITh UCIIOJIb30BAHO Elle JBa METO/A.

B nepBom metoze [/KykoBa M.A., 1978] pacuer MaKCHMMaJIbHBIX 3aTOPHBIX YPOB-
Hell BOZIbI OCHOBAH HA YCJIOBMM THUAPABIMYECKOTO TTOA00US Tpoiiecca 0Opa3oBaHIist
3aTOPOB Ha PeKax. Y POBEHb OIPeesisieTcs Mo (hopmyJie

_ H; -Hg,

31% — 1— i Qun’
rae H@ u H@m — YPOBHU, COOTBETCTBYIOIINE B YCIOBUAX CBO60_I[HOﬁ OTO JIbJIA PEKU
cpeiHeMy 3a MHOTOJIETHUI IIEPHOJL PacXoly BOZbI Ipu 3aTope (Q ) U cpeHeMy MHO-
rojieTHeMy MUHUMaIbHOMY 30 — cyTouHOMY 3uMHeMy pacxoay (Q, ); U — mapamerp,
XapaKTepU3YIOIIil OTHOCUTENbHOE CTECHEHME PycJia peku mpu 3atope Jbaa. Ou pac-
CUUTBIBACTCA 110 YPABHEHUIO

(10.4)

I.
=0,30+0,21F> F*7 +0,251g— %=
i 85 5p

o

(10.5)

rie Fr@m — uncno Dpyna, COOTBETCTBYIONIEE CPEIHEMY MHOTOJIETHEMY MAaKCUMAJb-
HOMY PacXojly BOJIbI B TIEPUOJ BECEHHETO TIOJOBO/IbS B YCIOBUSIX CBOOOIHOMN OTO JIbjia
peku, I@mc — yKJI0H BoziHo# noepxnoctu npu Q , F — mutomazab Bogocbopa, kKm2.
V? , Vv

YposeHb H@ YCTaHABIUBAETCS 110 KPUBBIM cBsi3u unces Opyma Fr = g nkr'=—

MK’

gB
C YPOBHEM 4epe3 yPOBeHb , UCXO0/d U3 YCIOBUS
Br oy, =1y, v, (10.6)
JUIA YYaCTKOB IIEPBOTO THUIIA,
Fr_, =Fr,_ ., (10.7)

)
Q» 'n Quir Vep
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I Y4aCTKOB BTOPOTO TUTIA U JIJIA PEYHBIX YYaCTKOB TPETHETO TUTIA.

v (10.8)

cp

Fr , =Fr,
G Vi Hg,o

B ypasuaenusx (10.6)—(10.8) o6osHayeHus ch, V.1V, II0Ka3pIBaioOT, 4TO YKCIa
Opya pacCYUTHIBAIOTCS 10 CPeHElN, MAKCUMAJIbHOI B CTBOPE WJIM TOBEPXHOCTHOI
CKOPOCTH T€4€HHUs BOAIbL, Ipu 3TOM V) = 0,5(ch+ V.

Turibl 3aTOPHBIX YYACTKOB CIIEYIONIHE:

K mepBoMy THITy 3aTOPHBIX YIACTKOB OTHOCSITCS TITyOOKIE YIACTKU PEK C OTHO-
CUTEJIBHO HEOOJIBIIMMHU CPETHIMU CKOPOCTSIMU TEUECHUST BOJBI. 3aTOPHBIE TIOIBEMBI
YPOBHSI Ha 3TUX yYacTKax OOJIbIINe, a CaMU 3aTOPbI YCTOWYMBBL. 3a CUeT OUeHb Obl-
CTPOTO YBEJUUYECHUS TIYOUHBI PEKU C TIOBBINIEHIEM YPOBHs Bofbl yricio Dpya ns-
MeHsieTcsl He3HaunTeIbHo. Eciin pacimpenne pycia ¢ pocTOM YPOBHS HEBEJIUKO, TO
mpu aToM 3Hadenust yncaa Opyna Fr’ yBennuusaiorcest.

Bo BTOpYy!IO TpYyIIy Y4acTKOB BOILIN 3aTOPHBIE YYACTKH, 3aHUMAIOIIUE TI0 Tepe-
YHCJICHHBIM TH/[PABINIECKIM MPU3HAKAM IPOMEKYTOUHOE TTIOIOKEHIEe MEXK/TY yIacT-
KaM¥ MIEPBOTO U TPETHETO TUTIOB.

K Tperbemy THITY OTHOCSATCSI YIACTKH, T/le MMEIOT MECTO MaJible TIyOUHbBI U 3Ha-
YUTEJIbHbIE CKOPOCTH TEYEHHUs. 3aTOpPbl Ha TaKUX y4yacTKaX XapaKTepusyloTcs He-
GOJIBIION TOBTOPSIEMOCTHIO M TPOAOJIKUTENBHOCTBIO. 3aTOPHbIE MOBEMbI YPOBHSI
3/1eCh HEBEJIMKHU, XOTSI OTHOCUTEJIbHbIE 3HaUeHNs UX (11apaMeTp L) He MeHblIle, YeM Ha
3aTOPHBIX YYaCTKaX JPYTUX TUIIOB.

Takum 00pasoM, Cy/Ist MO THUAPABJIUUECKUM OCOOEHHOCTSIM PEUHBIX YYAaCTKOB
OTIMCAHHBIX TUIIOB, K IEPBOMY TUITY OTHOCSITCS B OCHOBHOM YCTBEBbIE YYACTKH PEK, a
K TPETbeMY — TOPHBIE U TTOJTy TOPHBIE PEKH.

Iepesiii meton [Kykosa M.A., 1978] mosker GbITh IIPUMEHEH HA PeKax ¢ YeTKO
BBIPAJKEHHBIM BeCeHHUM 110710BO/ibeM. HesoctaTok MeTozia 3akiiodyaercss B TOM, YTO
COOTHOIIIEHUE YPOBHEN H@ u H@mc 3aBUCUT B OCHOBHOM OT TH/IPABJINYECKUX TTOKA3a-
TeJieil BOJIHOTO MOTOKA B PACYETHOM CTBOPE, KOTOPbIE MOTYT OBITh HE XapaKTepPHBIMU
JI7Is1 BCETO 3aTOPHOTO yuacTKa B 11esioM. COTJIacHO CXeMe pacyeToB T10 TIePBOMY METOLY
BCer/a Hch> H@. Bwmecre ¢ Tem, B yCTbeBBIX y4acTKaxX KPYITHBIX PeK 3TH YPOBHU
COBMAATOT. MeTO/ aeT CYIeCTBEHHbIE OMUOKN TTPU TPOMEKYTOTHOM TTOTOKEHUN
Y4acTKOB 110 X Tuity. OH He yYUTbIBAeT MECTHBIE JIe/IOBbIE YCJIOBUS BCKPBITHA U ITPU-
rOZieH B OCHOBHOM /I T€X PEUHBIX YYaCTKOB, I7le OTCYTCTBYET 3HaYUTE/IbHAS [OMA.

Bo Bropom metozne [ bysun B.A., 2004 ] npepsiaraercs peliennie, B KOTOPOM BKJIa/l
MECTHBIX (haKTOPOB 3aTOPO0OPa30BaHust B (HOPMUPOBAHIE MAKCUMATHHOTO 3aTOPHO-
TO YPOBHSI OIIEHUBAETCSI TIyTE€M BBITIOJIHEHUSI CIIEIUATbHBIX HAOTIOAEHUI B XO/IE T10-
JIEBBIX PabOT, U pacueTHBIM MeTOI0OM. [Tp1 5TOM HHTETrPabHBIM KOJHYECTBEHHBIM T10-
KazareJieM MEeCTHBIX (DaKTOPOB CIy:KUT Koo duiuent saropHoctu 1,. [Tokasatenem
HAIOJIHEHUS PycJIa SBJLeTCs III0NI/b TOTIEPEeYHOro ceYeHns pycia , CBsI3b KOTO-
POii ¢ YPOBHEM yCTaHABINBACTCST HUBEIMPOBKON GEPETOB B PACUETHOM CTBOPE.

Jl1s1 pacyeTa TIOMAAM MOMEPEYHOTO cedeHns pycaa (B M%), COOTBETCTBYIONIEl

3HAYCHIIO MAKCHMAJILHOTO 3aTOPHOTO ypoBHs H, ., pekoMenjyercs Gpopmyra

— 0,4
®, 5 = 231k, -1, (D, n,)08 - B, (10.9)

e kp — K03 UINEHT mepexoa 0T CPeIHeTo 3HAUEeHUS MII0IA/AN K 3HAYEHUIO T1JI0-
1ITa 1 33/IaHHOI BeposATHOCTH npesbinenus (tabir. 10.3), n, — cpexnuii 3a MHOTOJIET-
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10. Pacyet HamBbICLLINX YPOBHEW BOLbI PEK

HUI 11epro/i Koo UIMEHT 3aTOPHOCTH PEYHOTO yyacTKa, Q, — CPELHUI MHOTOIET-
HMIT pacXo/l BOJIbI Ha ATy BCKPHITH pekn (M>/c), n,— K03 PUIMEHT MIepOXOBATOCTH
pycaa, B, — mmipnna pexi (M ) IIpu pacxojie Q.

Tabmua 10.3. 3HaveHns nepexoaHoro koapduumenta kB popmyne (10.9)

p, %
B, M
@ 0,1 1 2 | 3 | 5 | 10 | 25
n, <20
<500 1,23 1,08 1,02 0,98 0,94 0,86 0,78
5001000 1,07 1,02 1,00 1,00 0,97 0,95 0,91
M, = 20—40
<500 1,34 1,12 1,04 0,98 0,93 0,81 0,62
5001000 1,10 1,04 1,01 0,97 0,96 0,95 0,92
> 1000 1,04 1,01 1,00 1,00 0,99 0,98 0,96
n,>40
<500 | 150 120 | 108 | 098 | 094 082 | 061

KoadhduimenT 3aTopHOCTH paccunThiBaeTCs 1Mo (hopmyJie

n, =122 (10.10)

Jliist 9T0T0 HEOOXOAUMBI TOJIBKO JIAHHBIE U3MEPEHUs YPOBHST Ha BPEMEHHOM T'M-
APOJIOTMYECKOM TIOCTY B PaCYE€THOM CTBOPE M OLIEHKN 3aTOPHOro pacxoga Boabl Q.. [To-
CJIEJIHUI OIEHMBAETCS TTyTeM M3MePEeHUs] CKOPOCTEN TepeMeleH s JIbMH U pacueTa
MOJIyJIel CTOKA Ha COCEIHUX PEKAX M PEUHBIX YIACTKAX CO CBOOOTHBIM OTO JIb/[a PYCIOM
Ha JIaTy MaKCUMaJIbHOTO 3aTOpHOro yposHs. [To snayenuio pacxozna Q , onpeaesieHHoMy
TakuM 00pa3oM, C JIETHEl KPUBOW PACXO/I0B CHUMAETCsI 3HaYeHue ypoBHs H, 0 ITOT
YPOBEHb MOKET OBITh OMPEIEIeH TaKKe METOAOM TIpaduuecKoil cpe3ku. 3HAuCHUsT
TLTONIA/IM MOTIEPEYHOTO CeYeHts (O, yCTaHaBIMBAIOTCS 1O KPUBOH cBsAsu ® n H yepes
yposun H n H, 0 KoadhdunmenT 3aroproctu paccuntbiBaercs 1o gopmysie (10.10) B
KOHIIe KaK/[OTO BECEHHETO CE30Ha, a TI0 OKOHYAHUH BCEX TTOJIEBBIX PAOOT BBIYUCIISIETCSI
€TO Cpe/IHee 3HAYCHIIE, KOTOPOE M MCHOMb3YETCsl B paciere o, . . VIaMeHerwe o rosa K
TroJ/ly 3Ha4eHHii 1, Ha OT/IeJIbHOM PEYHOM y4acTKe HaXOAUTCS B iManasoHe ot —28 710 +
28 % M. loaTomy Koo duIMenT 3aTopHOCTH Oy/IeT BBIYMC/ICH TeM TouHee, 4eM 60JIb-
1I€ IEPUOJL OJIEBBIX MccaenoBanuil. CpeiHee MHOTOJIETHEE 3HAYEHHE 1), MIBMEHAETCS OT
OJTHOTO 32TOPHOTO PEYHOTO Y4YacTKa K JAPyroMy B 1ipesesiax ot 16 o 61.

Eciit 10 kakuM-1160 IPUYUHAM I0JIeBble UCCIEI0BAHNS TPOBECTH HE YIaeTcs,
TO pacyeT KoaphHUIHEHTA 3aTOPHOCTH MOKET OBITH BBITIOJHEH C MEHBITEH TOYHOCTHIO
10 AMIIUPUYECKON (hopMmyJie

m, =66300AI@+8,7OBLQ+19, (10.11)
Q
rjte Al — pasHOCTb YKJIOHOB BOAHOM IIOBEPXHOCTH B IIpe/iesiax J1e0cOOPHOr0 y4acT-
Ka ¥ HIDKE PACYeTHOTO CTBOPA 1P pacxojie Q, B yCIOBUAX CBOOOIHOIT OTO JIbjia PEKH;
F — momaap Bogoc6opa pekn, KM% B — IMMPHUHA PEKU B PACYETHOM CTBOPE, M.
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10.3. Pacy4eT HanBbICLUMX 3aKOPHbIX 1 3aTOPHbIX YPOBHEV BOAbI

VcxopmHble gaHHble, HeOOX0OAMMEbIE Juist pacueTa mo dopmyJe (10.11), Gepyres ¢
KapT ¥ U3 THIPOJIOTHUECKUX CITPABOYHUKOB.

[Tpu orieHKe cpefHMX MHOTOJIETHUX PACXOIOB BOJBI HA IATY BCKPBITHS PEKU MO-
TYT BCTPETUTHCS CAETYIONTHE CUTY AT

Cumyayus 1. ITyHKT, 71T KOTOPOTO BEIETCS pacyeTr, HaXOAUTCS TTOOJU30CTH OT
CTBOPA CTAlMOHAPHBIX I'MPOMETPUYECKUX Hab/ojeHnii. PasHuia B cpoKax BCKPbITHS
peku He rpeBbinaet 1-2 cyTok, JlemoBbie 1 THAPaBINYECKIE YCIOBHUS TPOTEKAHUS BO-
JTHOTO TIOTOKa cXo/HbIe. Torma 7ist CTBOpa THAPOJIOTHIECKOTO ITOCTA PACCUNTHIBAETCSI
BJIEKYTI[E€ KacaTeJbHOe HAIPSIKEHVE BOLHOTO TIOTOKA MOJI0 JIBIOM, COOTBETCTBYIOIIEE
CpeIHEMY MHOTOJIETHEMY PacXO/y IIPU BCKPBITHI

B IO 5 1_ 1 0,6
TQ{; _Y(i Qs q(x g m ) (1012)

T Y, — yIAETbHBIA BeC BOJABI (xkH/m3), oo — orHOmEenne kKos(puImenTa mepoxosa-
TOCTH HUIKHEH TTOBEPXHOCTH JIbJa (72,) K KO3 PHUIMEHTY MepoXoBaTOCTH pycJia (n ),
g, — yZeabHbIiT pacxoz Bozbl (M2/c). 3HaYeHNe HATIPSKEHHS Tg, 1ePEHOCHTCA B pac-
YETHBII CTBOP U IO KPUBOIL CBsI31 T ¢ Q OTPE/Ie/IsieTcst HCKOMBIN pacxo/ BozibL. [1o1006-

Hasl CUTyallUs Yallle BCEIO BCTPeYaeTcs Ha HeOOIbIINX U CPEIHUX PeKaX B PalloHax ¢
TJIOTHON THAPOMETPUUECKOH CETBHIO.

Cumyayus 2. Bpillie 1 HUZKE PACYETHOTO CTBOPA UMEIOTCS TUAPOJIOTUYECKUe TI0-
CTBI, HO Ha GOJIBIIIOM PACCTOSTHUN OT Hero. PasmHuila B CpOKaX BCKPBITHS TPEBBIIIAECT
nBoe cyTok. Torma, ecin ecTh COBMECTHBIE KPaTKOBPEMEHHBIE HaOJII0IeHUST (B Teue-
HUe JIByX — YeThIPeX JIET) B PACYETHOM CTBOPE U B CTBOPE THU/IPOJIOTUYECKOTO TIOCTA
(cTBOpe — aHayore), TO YCTAHABIMBAETCS TTEPEXOIHBIN K02 UITMEeHT

YGop
K, =—= (10.13)
o
KOTOPBLIL 3aTeM MCIO/Ib3YeTCst JUIst pacyeTa Tg,. Ecam pacuernbiil ctsop HaxoauTes
MCEKAY ABYMA TUZPOJTOTUIECCKUMU TTOCTAMMU, TO TQB orpeaeaeTcAa IIyTeEM MHTEPIIO-
JIATIMW 3HAaYE€HUM BJEKYIIETO KaCcaTeJbHOTI'O HAIIPSAKEHUA, BBIYUCJIEHHBIX 110 JaHHbIM
3TuX noctos. OnncanHast CUTyalys Yalle BCEro MMEET MeCTO Ha GOJIbIINX PeKax.
Cumyayus 3. Pacxon Q, moyeMmy—/mb0 HEBO3ZMOKHO OTIPEIETUTD CIIOCOOOM aHa-
Jloruy 110 OJMKAMNIMM CTBOpaM IMAPOMETPHYECKUX HabsogeHuil. B sTom cayudae
cpejiHee MHOTOJIETHEE 3HAYEHIE PACX0/A BOJBI TIPH BCKPBITUY PEKH OTIPEAEISETCS M0
3aBUCHMOCTH, KOOPAMHATHI KOTOPOI IIPUBEIEHEI JaIee:

Iy 0,00002  0,00005  0,0001 0,0002 0,0005,

MK

& 0,489 0,378 0,301 0,201 0,076 .
MK

ITa 3aBUCUMOCTH OTPEETISIETCS TeM 00CTOSATEIbCTBOM, YTO UMEET MECTO 3aK0-
HOMepHOe yBeJImYeHre BHU3 110 TeYEHUIO OTHOIICHUS Pacxo/ia BOJBI IIPU 3aTOPE JIb/ia
K MaKCUMaJIbHOMY PacXo/ly BECEHHETO T0J0BO/bA. [Togo6Has kapTuHa oObsICHAETCS
TEM, YTO BOJIHA [T0JIOBO/IbS, ITPOJIBUTAACDH C I0Ta Ha ceBep, (3TO COBIA/IACT ¢ HallpaBJIe-
HHUEM TedeHUsT GOJBITUHCTBA PEK HA 3aTOPHBIX YYACTKAX) BCTPEUAET HA CBOEM MyTH
Bce GoJiee TOJICTBII U TPOYHBII JIE/ITHOI MOKPOB, /st B3JIOMA U TPAHCTIOPTUPOBKU KO-
TOPOTO HEOOXOAMMA BCe GOJTBIINAST yIeTbHAs SHEPTUsT BOAHOTO ToToka. Camble 6OJTh-
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10. Pacyet HanBbICLLIMX YPOBHEW BOLbI PEK

[II€e OTHOCUTEJIbHBIE PACXOJIbI BOJIbI CBOMCTBEHHBI PABHUHHBIM PEKaM CO CTIOKOWHBIM
TeUYEeHNEM, BCKPBITHE KOTOPBIX MPOUCXOIUT TIOCTIEe 3HAYUTENBHOTO YBEJIUIEHUS pac-
XOJIa BOJIBI, &, CJIeIOBATENbHO, CKOPOCTU TeueHns. HamMeHbIas BOAHOCTD NP 3aTO-
pax Jibjla OTMEUYAETCs Ha MOJTy TOPHBIX PEKax ¢ OOMBITUME YKIOHAME W CKOPOCTSIMU
TEUEHUS BOJBI, IPUCYTIIUMU ITUM PEKAM.

To4HOCTH METOIOB XaPAKTEPUZYETCS ONTMOKAMI PacyeTa YPOBHEH, M3MEHSIOTIH-
Mmucst oT 5 710 20 % aMIiuTy bl Kosebanuil yposHeil Bozbl. OmnbOKy pacuera 00bsic-
HSIOTCS, TIPEKJIE BCETO, HE YUETOM MECTOTIOJOKEHUS CKOTIEHUS JIbIa OTHOCUTENBHO
pacueTHOTO cTBOpa. CliefyeT 3aMeTHTh, YTO TP OIEHKE PACCMOTPEHHBIX METOOB
pacuera, MpeJnoIarajich N3BECTHBIMU PACXO/IBI BOABI Q , IOITOMY IIPH IIPaKTHYe-
CKOM HCITOJIb30BaHUK METOI0B UMEIOT MECTO JIOTIOJTHUTEIbHbIEC OMMOKH 34 CUET He-
TOYHOCTHU OTMPEIETEHUS HTUX PACXOIOB.



11. OnpepeneHue pacyeTHbIX YpOBHel BOAbI
3a 0e3nepocTaBHbIi Nepuog, AN YCTaHOBJIEHUS
rpaHuL BOAOOXPAHHbIX 30H U NPUOPEXHbIX
3aLMUTHbIX NONOC

11.1. OCHOBHbI€ NONOXEHUS, PErflaMeHTUPYIOLLME NOPSAO0K onpeaeneHns
rpaHuL, BOAOOXPaHHbIX 30H U NPUOPEXHbIX 3aLLUTHBIX NOSIOC

B coorBerctBun ¢ Bomubim xogexcom Poccntickoit @expeparnn (Boambiii kozgekc,
2008) BogooxpanubiMu 30HamMu (B3) sBistioTcst TeppUTOPUHN, KOTOPBIE TTPUMBIKAIOT
K OeperoBoil JIMHUU MOPEil, PEK, PYYbeB, KAHAJIOB, 03€P, BOJOXPAHUIINIIL, U HA KOTO-
PBIX yCTaHABAMBAETCS CHEIIUATBHBIN PEXKUM OCYTIEeCTBICHUS X035IHCTBEHHON 1 MHOU
JIeSITeJIbHOCTH B TIeJISIX TIPE/IOTBPAIeH NS 3arPSI3HEHM ST, 3aCOPEeHM s, 3aNIeHNs YKa3aH-
HBIX BOJHBIX OOBEKTOB M UCTOIIEHUST UX BOJ, a TAaKJKe COXPAHEHUST CPEbl OOUTaHIS
BOJIHBIX GUOJIOTHYECKIX PECYPCOB U IPYTUX 0OBEKTOB JKHBOTHOTO U PACTUTETHLHOTO
MUpa.

B rpanuiiax BOJOOXPaHHBIX 30H YCTAHABIUBAIOTCS MPHUOPEIKHbIE 3AIUTHBIE 10~
snocel (II3IT), Ha TeppuUTOPUSIX KOTOPBIX BBOJSTCS JOMOJHUTEIbHbIE OTPAHUYEHUS
XO3SMCTBEHHOHN 1 MHOH /1€ TeTbHOCTH.

[[TvpuHa BOMOOXPAHHON 30HBI MOPEH, PEK, PyYbeB, KAHAIOB, 03eP, BOJOXPAHUITUIII
U TMPWHA WX TPUOPEKHON 3aIUTHON TIOJIOCH! YCTAHABIUBAIOTCS OT COOTBETCTBYIO-
tieit 6eperosoit iuanun. [Tpu HATUYNT TUBHEBON KaHATU3AIIMU 1 HAGEPEKHBIX TPAHH-
1Bl TPUOPEKHBIX AMUTHBIX MOJIOC ATUX BOAHBIX 0OHEKTOB COBIIA/IAIOT € MaparieTaMu
HabepEesKHbIX, MUPUHA BOAOOXPAHHO 30HBI HA TAKUX TEPPUTOPUSX YCTAHABIMBAECT-
cs1 oT Taparera HabepeskHo. TIpu oTcyTeTBUN HabGepeKHOM IMTUPUHA BOJOOXPAHHON
30HBI, TPUOPEKHON 3AIUTHON TTOIOCH H3MEPSIETCST OT HEPETOBOM JTIMHIH

[MInpuna BOJ0OOXpaHHON 30HBI PEK MM PYyYbEB YCTAHABIMBACTCS OT UX MCTOKA
JIUIS1 PEK WU PYYbeB IPOTIKEHHOCTDIO:

1) mo mecsAT KMIIOMETPOB — B pa3Mepe MATUIIECATH METPOB;

2) OT fiecATH 10 MATUIECSATH KUJIIOMETPOB — B pa3Mepe CTa METPOB;

3) oT mATHAECATH KIJIOMETPOB 1 60jiee — B pasMepe IBYXCOT METPOB.

L1 pexu, pyubs IPOTSKEHHOCTBIO MeHee JeCATH KUJIOMETPOB OT MCTOKA /10
YCThsI BOJOOXPAaHHAsI 30HA COBIAJIAET C TIPUOPEKHON 3aIUTHOI TT0J10c0i. Pajnyc Bo-
JIOOXPAHHOM 30HBI JIJIT HCTOKOB PEKH, PyUbs YCTAHABIMBACTCS B pa3Mepe ATHIECATH
METPOB.

[ITpuHa BO/OOXPAHHON 30HBI 03€Pa, BOJOXPAHUIININA, 33 UCKIOYEHUEM 03€epa,
PacmoIOsKeHHOTO BHYTPH GOJIOTa, WM 03epa, BOAOXPAHUJININA C aKBaTOPUEH MeHee
0,5 KB. KM, YCTaHABJIMBAETCS B pa3Mepe MATUAECSITH METPOB.

Bonooxpanmblie 30HbBI peK, UX YacTell, TOMENIEHHbBIX B 3aKPBITbIE KOJIJIEKTOPbI, He
YCTaHABIUBAIOTCA.

[MTupuHa npUGPEKHON 3aIUTHOI TOJOCHI YCTAHABJIUBAETCS B 3aBUCUMOCTU OT
VKJIOHa Oepera BOAHOTO 00beKTa U COCTABJISIET TPU/AIATh METPOB [1jist 00PaTHOTO WJIH
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11. OnpeneneHne pacyeTHbIX ypoBHE BoAbl 3a 6€3/1640CTaBHbIV Nepuos...

HYJIEBOTO YKJIOHA, COPOK METPOB [IJIsT YKJIOHA JI0 TPEX TPAYCOB U TATHIAECCIT METPOB
JUIST YKJIOHA TPH U GoJiee Tpajyca.

JItst pacmoioKEeHHBIX B TPAHUTIaX GOJIOT TPOTOYHBIX M CTOYHBIX 03€P U COOTBET-
CTBYIOIINX BOJIOTOKOB MIMPUHA TPUOPEKHON 3aMUTHON TT0JIOCH YCTAHABIUBAETCS B
pasmMepe IATUIECATH METPOB.

[Mupura npubOpPeRHOIl 3aUUTHOI 110JI0CHI 03€pa, BOLOXPAHUJININA, UMEIOIINX
0c060 TIeHHOe PBIGOX035AMCTBEHHOE 3HaUeHMe (MeCTa HePeCTa, HaryJia, 3SUMOBKH PhIO
U JPYTUX BOAHBIX OHOJIOTHUECKUX PECYPCOB), YCTAHABJIUBAETCS B pa3Mepe JIBYXCOT
METPOB HE3aBUCUMO OT YKJIOHA TIPUJIETAIOIINX 3eMEJIb.

B rpanuiiax BojiooXpaHHbIX 30H 3alpeliaeTcs:

1) ucrosib30BaHue CTOYHBIX BOJL /LTI YJIOOPEHUS [TOYB;

2) pasmerienue Kaagbulil, CKOTOMOTUILHIKOB, MECT 3aXOPOHEHUST OTXO/0B TPO-
M3BOJICTBA U OTPEOIEHIS], PAJINOAKTUBHBIX, XAMUYECKUX, B3PBIBUATHIX, TOKCHUHDIX,
OTPABJISAIONINX W SIOBUTBIX BEIIECTB;

3) ocyIecTBIeHNE aBUAIIMOHHBIX Mep TI0 GOPhOE ¢ BPEAUTENSIMU U OOTE3HSIMU
pacTeHui;

4) NBUKEHWE W CTOSHKA TPAHCIOPTHBIX CPEACTB (KpPOME CIIEIUATbHBIX TPaHC-
MOPTHBIX CPEJICTB), 32 UCKIIOYEHUEM UX JABUXKEHUS 10 IOPOraM U CTOSTHKH Ha Ioporax
U B CTIEIUATBEHO 060PY/I0BAHHBIX MECTAX, UMEIOTIUX TBEPOE TIOKPBITHE.

B rpanuiiax BOZOOXPaHHBIX 30H JIOIYCKAIOTCS NPOEKTUPOBAaHUE, pa3MelleHue,
CTPOUTENBCTBO, PEKOHCTPYKIIHS, BBOJ] B AKCILIYaTAIIUIO U OKCILIyaTaIUs X035 CTBEH-
HBIX U MHBIX OOBEKTOB TIPU YCJIOBUH 0G0PYAOBAHUS TAKUX OOBEKTOB COOPYKEHUSIMH,
06€eCTIeuNBAOIIINMEI OXPaHy BOIHBIX 00BEKTOB OT 3aTPSI3HEHNST, 3ACOPEHUST M HCTOIIE-
HUS BOJL B COOTBETCTBUU C BOJHBIM 3aKOHOAATEIBCTBOM 1 3aKOHOAATETbCTBOM B 00-
JIACTH OXPAHbI OKPYsKalollell cpe/ibl.

B rpanuiax npuGpekHbIX 3alMUTHBIX TIOJOC HAPSALY C YCTAHOBIECHHBIMU TSI BO-
JIOOXPAHHBIX 30H OrPAaHUYCHUSAMU 3aIPeaeTCs:

1) pacnaika 3emeb;

2) pa3mMelnieHre OTBAJIOB Pa3MbIBAEMBIX I'PYHTOB;

3) BbITIAC CETBCKOXO3SMCTBEHHBIX JKUBOTHBIX W OPTaHW3AINS JIJIT HUX JIETHHUX Jia-
repei, BAHH.

Hapsizy ¢ BOmOOXpaHHBIMU 30HAMU U TIPUOPEKHBIMU 3AlTUTHBIME MTOJOCAMU
«BoxubiM KotekcoM» ompenensietcst Geperosast mosoca. beperosas nmosoca — mosio-
ca 3eMJIM BJIOJIb GEPeroBoil IMHUK BOJHOTO OOBEKTa, MpeIHa3HAYCHHAS JIsT 0OIEero
nosib3oBanus. [Iupuna 6eperoBoil moJ0CH BOAHBIX 0OBEKTOB OOIIEr0 MOJIb30BAHMI
COCTABJIAET JIBA/IATH METPOB, 32 UCKJIIOUEHUEM GEPEroBoil TTOJ0CH KAHAIOB, & TAKKE
PEK U PYUbEB, MPOTSLKEHHOCTD KOTOPBIX OT UCTOKA JIO YCThS He O0JIee UeM JIECATh Ki-
sometpos. [TTuprHa 6eperoBoil TOJIOCHl KAHAJIOB, & TAK/KE PEK U PYUbEB, MPOTSIKEH-
HOCTb KOTOPBIX OT MCTOKA JI0 YCThsl He DOJIee 4eM JeCsITh KUJIOMETPOB, COCTaBJIsIET
ISITh METPOB.

Kaplil rpaskianui BIipaBe MoJIb30BaThest (6€3 UCIOIb30BAHNST MEXAHUIECKIX
TPAHCIIOPTHBIX CPEICTB) 6EPErOBOH TT0JI0CO# BOAHBIX 0OBEKTOB 0OIIETO TT0JB30BAHUS
JUIST TIEPEIBUIKEHUS U TIPeOBIBAHUST OKOJIO HUX, B TOM YHCJI€E [IJIsI OCYIIECTBIEHUS JII0-
OGUTEJBCKOTO U CIIOPTUBHOTO PHIOOIOBCTBA U IPUYATUBAHYS [LJIABYYHX CPEJCTB.

B cootBetcTBUM ¢ «3eMembHBIM KojiekcoM Poccuiickoit Demepanums 3amperia-
eTCcsl MPUBATU3AIMSI 3¢MEJbHBIX YIaCTKOB B Tpejieiax 6eperoBoil MoJIochl, yCTAHOB-
JIEHHOM B cOOTBETCTBUU ¢ «BoaubiM komexcom PM».
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11.2. Metoavka onpeneneHvs 6eperoBoyi HM BOAHBIX O0ObEKTOB...

HanexHoe ycranossienue rpanui] 6eperosbix mosoc (BIT), mpuGpeskHbIX 3aIuT-
ubix osioc (TI31T) u Bogooxpantbix 304 (B3) nmeer BaskHelilee 3HaUeHUE 17151 0O€-
CIieYeHUs TOCYTAPCTBEHHOTO PETYJIUPOBAHNS X035 HCTBEHHOW U UHON JeITebHOCTI
B TPUOPEKHBIX TEPPUTOPUAX U TOPUAUUECKOTO OOOCHOBAHUA PEIICHHs BOIPOCOB
3EeMJICTIOJIB30BAHSI XO3SIHICTBYIOIMMU CyObeKTaMy 1 rpaskianaMu. IIpu aToM «perie-
POM», OT KOTOpOro ycranasiusatorcs muputibl BIT, TI3IT u B3 gasisgerca Geperosast
JINHKSI BOJHOTO 00BEKTA.

11.2. MeToauka onpepgeneHus 6eperoBoii IMHUM BOAHbIX 00bEKTOB
npu OTCYTCTBUM AAHHBbIX HabnoAeHW

B cootBerctBuu ¢ «Boxubim kogekcom PD» rpanuiieil peku, pydbsi, KaHaJIa, 03€-
pa, 06BOJIHEHHOTO Kapbepa ABJsteTcss Geperosast JMHUSA, ONpesessieMast Mo cpejiHe-
MHOTOJIETHEMY YPOBHIO BOJIbI B IEPUO/L, KOT/Ia OHU HE ITOKPBITHI JIbIOM.

Ipanwuita (6eperoBast JIMHUSA) BOAOXPAHUIIHINA OTPEAESETCS TI0 HOPMATbHOMY
nosimopHoMy yposHio Boabel (HITY).

J10 HACTOSIIIETO BPEMEHH BOIIPOC YCTAHOBJICHHUST TPAHKIIBI BOAHBIX 00hEKTOB (Oe-
PEroBoii JIMHUN) HECMOTPsT Ha TO, 4TO «Bomubrii kogekc PM» BBesien B melicTBUE C
1 ausaps 2007 r., ocTaeTcst OTKPBITBIM. DTO OOBSACHSAETCS TeM 0OCTOATEIHCTBOM, YTO
B IIPAKTUKE TUIPOJIOTHUYECKUX PACUYETOB TaKasl XapaKTEPUCTHUKA, KaK CPEIHEMHOTO-
JIETHUH YPOBEHB BOJBI 32 IEPHUO]I, KOT/Ia OHU HE MOKPHITHI JIHJIOM, KOTOPBIiT COOCTBEH-
HO U SIBJISIETCS TPAHUIEH BOAHOTO 00BbEKTa, He mpuMeHsiiach. COOTBETCTBEHHO, U B
HOpPMaTUBHBIX fokyMeHTax [Csox, 2004], permaMeHTUPYONUX PacyeTbl OCHOBHBIX
THIPOJIOTHYECKUX XaPaKTEPUCTUK, OTCYTCTBYIOT METOBI €T0 oripeesenus. B cBs3u
€ 3TUM HEOOXOMMO Pa3paboTaTh METOANKY THAPOJOTHUECKUX PACUETOB U OIPE/Ieie-
HUS TUIAHOBOTO TIOJIOKEHUsT GEPETOBON IMHUK HA BOJAHBIX 00BEKTAX MIPU OTCYTCTBUN
JIAHHBIX PESKUMHBIX THAPOMETPUUECKUX HAOIIOICHWIA.

B caydae, korma ucciepyemasi peka sBJaMeTCd B THAPOJOTHYECKOM OTHOIICHUT
MOJTHOCTBIO HEM3YUYECHHOT, T.€. Ha HEell He TTPOBOMIOCH HAGTIOCHIIT 32 BOIHBIM U Jie-
JIOBBIM PEKMIMAMHU, PACYETHI BBITTOTHSIOTCS ¢ MCMOTb30BAHNEM TAHHBIX HAOTIOeH i
M0 peKe-aHanory. AHAIOT TOAOGUPAETCST UCXO/IST U3 YCJIOBHUH OTHOPOTHOCTH (hOPMI-
POBaHUSI CTOKA, JIEMOBOTO PEKIMA, OIU3KOH CTETEHN 03€PHOCTH, 3260T0UEHHOCTH 1
JecuctocTd. 110 TaHHBIM O CTOKEe peKU-aHaATIOTa OIPe/eIeTCsl CPeTHEMHOT O THITH
pacxoj (coit, MOYJIb CTOKA) 3a Ge3JIeI0CTaBHbII TIEPHOJ] U JIAJIEe, C YIETOM COOT-
HOIIEHUS TIOMa/el BOJ0COOPOB PaccMaTpUBaEMOil PEKH M PEKU-aHAJIOTa, a TaKKe
PETHOHATIBHBIX 3aBUCHMOCTEH pacxo/a BOJbI PEK OT TIIOTIAN BOAOCOOPA OTIpeesi-
eTCs CPE/IHUE MHOTOJIETHUH PACXOJT BOJBI HA 3aJIaHHOM YYacTKe 3a TIEPHOJ CBOGOI-
HOTO pycaa. [I7ist onpenesenys CPeIHETO MHOTOETHETO YPOBHSI BOALI HEOOXOIMMO
YCTaHOBUTD KPUBYIO CBSI3M PACXO0B 1 YpoBHEl Boabl Q = f(H) B pacueTHOM CTBOPE.
[l71s1 9TOI1 TIeii B pacueTHOM CTBOPE HUCCIEyEMOrO YUacTKa ITyTeM IPOBEIEHUs M0-
JIEBBIX TUZPOJIOTHYECKUX, TEOJIE3NUECKUX U THAPOMOPGOTIOTHIECKUX PaboT ompesie-
JigeTcd MoTepeyHblil TPOhUIIb, TPOAOIBHBIN YKJIOH BOIHOM OBEPXHOCTH, PACXOIBI 1
YPOBHU BOJIbI B IEPUOT HAGITIOICHUIA.

C ucrosib30BaHUEM MOJYYEHHBIX JaHHBIX pacyeT KpuBoil Q = f(H) B BbIOpaHHBIX
CTBOpaxX MPOU3BOAMTCS 10 ypaBHeHuio [1le3an—Mannunra:
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11. OnpeneneHne pac4yeTHbIX ypoBHE BoAbl 3a 6€3/1640CTaBHbIV epros...

Q = oCVh, I = ol /nh*3V1, (11.1)

rie Q — pacxoj1 BObI; ® — TLIOTIAAb motepedHoro cedenust; C — koadduitnent [lesu;
hm — cpesiHss TayOHHA TIOTOKA, KOTOPas B YCJIOBUSIX PEUHBIX PYCEJ UCIIONb3YETCsI
BMECTO THPABJINIECKOTO painyca; I — YKIOH BOAHON MOBEPXHOCTH, 7 — Ko hutm-
€HT MIEPOXOBATOCTH.

[lanee o paccuMTaHHOMY CPEIHEMHOTOJIETHEMY PACXO/y BOJBI TSI PacyeTHO-
ro cTBOpa 1o 3asucumocti Q = f(H) onpeensieTcst CpeIHIii MHOTOJIETHIIA YPOBEHb
BOJIBI B GE3JI€I0CTABHBIN TIepuoL. Janivie no cmoxy pexu-anaioza mozym Ovimy uc-
NOIL308AIHBL MAKNCe ONLsl ONPEOCNCHUST COOMHOUEHUS MENCOY CPEOHUM MHOZOICTHUM
pacxodom 800vL 3a nepuod 6e3 1edocmasa u MPAOUUUOHHO UCNOTLIYEMIMU 8 2UOPO-
JIOZUU €20 XAPAKMEPUCTIUKAMU, HANPUMED, CPeOHe20006bIM Pacxo0om 600bL. TIpu sTOM
MPUHITUTTNATHHO TEXHOJIOTHS PACUETOB HE MEHSIETCSI.

PaccMoTpeHHBII BbITIIe OGIIUN METOANYECKHUN TIOAXO0/ K OTIPEIEICHUIO TPAHUIIBI
(6eperoBoii JIMHUM) PEK MPHU OTCYTCTBUM JAHHBIX HAOJIOACHUN MOKET YTOUHSTHCS
B mporiecce paboT ¢ yIeTOM KOHKPETHBIX 0COOCHHOCTEH YUaCTKOB PEK, JJIsT KOTOPBIX
tpebyercst onpenennts B3 u 1311, u UX TUAPOTIOTHUECKOM H3YUEHHOCTH, HAITPUMEP,
HaJIMIMS TAHHBIX 10 TIOCTaM, KOTOPbIE B HACTOSIIIIEE BPEMSI SIBIISIOTCST 3aKPBITHIMU.

Yeranosienne 6eperoBoil JIMHUK BogoXpaHuauil onpeaeaserca no HITY. B za-
BUCHMOCTH OT THUTIA BOJIOXPAHUJINIIA, XapaKTepa PeryJIUPOBAHUS CTOKa, ero MOpQo-
METPUYECKUX OCOOEHHOCTEH, HATMUIS YPOBEHHBIX HAGJTIOICHII HEOOXOAMMO TIOCTPO-
WUTh MPOGUIH BOAHON TTOBEPXHOCTH BOJOXPAHUIIUINA MTPU MOJOKEHUN €T0 YPOBHS Y
maotunbl, pasHoro HITY, 1.e. gosskHa ObITh 000CHOBaHA KPUBAS MOJIIOPA.

Ecnm B ipesiesiax paccMaTpuBaeMoOro y4acTKa PEKM OTCYTCTBYET AE€HCTBYIOTTUI
TUIPOJIOTHYECKHIT TTOCT, OTHAKO OH MMEETCS BBITIE WJIM HUKE 110 TEIEHUTO, TO pacyeT
CPEHEro YPOBHS 3a Meproj 6e3 JieJocTaBa MIPOU3BOAUTCS JIJIST 9TOTO MOCTa aHAJIO0-
TUYHBIM 00Pa3oM, 1 lajiee Ha OCHOBE KapTOTpapUueCKIX MaTepPUAIOB HIIH MyTEM 110-
JIEBBIX PabOT BBITTOJHIETCS TIEPEXOJ] OT YPOBHSI B CTBOPE HAOMIONCHNUN K YPOBHSM Ha
paccMaTpUBaEeMOM yYacTKe.
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12. OnpepeneHue 30H 3aTONNEHUS
N9 YPOBHeW BOAbI Pa3/InyHO 00ecne4yeHHOCTH

[Tpu xaprorpadupoBaHUK TPUPOTHBIX SIBICHUN HEBO3ZMOKHO 0OXOMUTHCS 6e3
reorpaduueckux wHbopmairmonueix cuctem (IMC) [bypma H. 10.u ap., 199§].
B mo60ii TUC p0/KHBL OBITH IPELYCMOTPEHBI TPU OCHOBHBIE (DYHKIIUK: 6a3a UCXO-
JIHBIX TAHHBIX, JITOPUTM PEIIeHNsT KOHKPETHOI 3a/1a4H, peJICTaBJIeHNe Pe3yIbTaToOB
pacueta. [IpumenuTesnbHo K 3aaue kaprorpapupoBaHngd HAaBOJHEHWH 9T (DyHKIIUN
MO>KHO UHTEPIIPETUPOBATH B CIEAYIONIEM BUIE:

— cosanue 6a3bl UCXOAHBIX JAHHBIX, BKIIOYAIOIIEN KaK apXUBHbIE MaTE€PUAJIbI,
TaK U IPOrPaMMHOE 0OecTieueHre IJIsT UX XPaHEHUsI, TIOUCKA, IOTIOJTHEHSI, UCTIPABJIE-
HUS Y [IPEABAPUTENLHON 06paboTKY;

— HaJIMYMe METOJIUKH OTNPe/IeTICHIS XapaKTEePUCTUK 3aTOTIEHUST HA OCHOBE KOM-
IIJIEKCHOTO FICTIOJIb30BAHMS aBHAIMOHHOM, KOCMUYECKO, Ha3eMHOI THAPOMETpIYe-
CKOI1 1 KapTorpaduieckoil nHGOPMaINy;

— MpeJICTaBIEHUE PE3YIbTATOB B BUJIE KAPTOCXEM PA3IMBOB U TAOJIUI 3HAYCHUT
XapaKTepUCTUK 3aTOIIeH s (YPOBEHb BOJIbI, IJIONIA/Ih U JIOKATH3AIHS 3aTONIIEHHBIX
3eMeJih).

Basa mannbix 0 HaBoxueHusx (GopMUPYETCs U3 CIEAYIONMX OCHOBHBIX BUIOB
nHGopMaImu:

— obiereorpaduuecKiie KapThl PasHbIX MacITaboB;

— PEruoHajIbHbIe TeMaTHUYECKUE aTyiachl (0OIaCTHBIE, KPaeBble, PECIyOIUKAHCKIE);

— KpynHOMaciITaGHble KapThl IOYB U PACTUTEIBHOCTH HA MOMMEHHBIX TEPPHUTO-
pUsIX;

— a/IMUHUCTPATHBHbIE KAPTHI C YKa3aHUEM BUIOB XO3HCTBEHHBIX 0OBEKTOB.

— Tonorpapudeckue Kaptel Macitaba 1:100 000 — 1: 50 000, B 3aBUCUMOCTH OT
HIMPUHBI OCHOBHOT'O PYCJIA PEKU U pa3Mepa MOMMBI;

— BeKTOpHbIe Tonorpadguyeckue kaprbl Macmrada 1:25000 — 1:2000 Ha yyacTku
3aCTPOEHHO TTIOMMbI U BO3MOXKHBIM 3aTOILJIEHUEM ITUX YIACTKOB B IEPUO/IBI ITOJIOBO-
NIbsT PEIKOU TTOBTOPSIEMOCTH;

— OlepaTUBHbBIE ABUAITMOHHBIE 1 KOCMUYECKHE CHUMKY TEPPUTOPUIL B ITUDPOBOM
BU/IE;

— apxuBHbBIE OM(POBAHHBIE ABUAITMOHHBIE T KOCMIUECKUE CHUMKH 32 TTPE/IbITY-
ITME TO/IbI TP PA3HOI CTENEHN 3aTOTJICHUS TIONMBI;

— apXWBbI CPETHECYTOYHBIX MJIH CPOUHBIX YPOBHEH BOJIBI B TYHKTAX HAOGIIOMECHUT
B IpejieJiax BBIOPAHHBIX YYACTKOB 32 MHOTOJIETHUH MEPHOT;

— apXUBbI HAUBBICIITMX YPOBHEN U PACXOIOB BOJIbI B ITyHKTAX HAOJIOIEHHI B TIpe-
JleJTaX BBIOPAHHBIX YYACTKOB 32 MHOTOJIETHUH TIEPUOJT TPUBEICHHBIE K MHOTOJIETHEMY
[EPUO/LY;

— apXuBbI 00eCTIeYeHHBIX 3HAYEHU T HAUBBICIITNX YPOBHEN 1 MAKCUMAJIbHBIX Pac-
XOJIOB BOJIBI B ITyHKTaX HAOJIOEHIIT B TPejieiax BBIOPAHHBIX YYACTKOB 32 MHOTOJIET-
HUH TIEPUOT;

— TPOOJbHBIE TPOGUIN BOIHOM MOBEPXHOCTH MO JTAHHBIM HAOJIIOICHUN Ha BO-
JIOMEPHBIX MMOCTaX PACCMATPUBAEMOI TEPPUTOPUU U JIPYTOH WHOOPMAIUK TIO TIPO-
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JOJTbHBIM TPODUIISAM, BKIFOUYAst KapThl HanboJiee KPYMHbIX MacIITaboB 1 IPyTHe UC-
TOYHUKH;

Kpowme Toro, 6a3za TaHHBIX TOTKHA TPELYCMATPUBATE CIEAYIONINE BO3MOKHOCTH:
cosMelerre (00beIMHEHNE) PA3ITYHBIX BUA0B HHMOPMAIIUHT Ha OJJHOM reorpadude-
CKOM ITPOCTPAHCTBE, HAIIpUMED, TUAporpadryecKoil, aIMITHUCTPATUBHOM U ITOYBEH-
HOU KapT; 3aMeHa OIHON WH(POPMAIUU HA JPYTYI0 B BBIOPAHHOU MTPOCTPAHCTBEHHON
ob6JacTu, HapuMep, 3aMeHa aIMUHUCTPATUBHON KapThl MAloro MaciTaba Ha 6GoJee
JETATIbHBII TJIaH KPYITHOTO MaciiTaba B IpejiesiaX ropo/ia 1 T.1.

MeToHKa OleHKH 3aTOIIICHIS TIONM, peasiu3yeMast ¢ tomotisio [IC (puc. 12.1),
npe/iHa3HavyeHa IS olipe/iesIeHns CIIelyIoNnX XapaKkTeprUCTHK:

— IJIOTIA/Th 3aTOTIEHHBIX 3eMeJIb [TPU 33[AHHOM 3HAUYEHUU HAOJIOIEHHOTO YPOB-
H$1 BOJIBI JIJIsI IPUHSATHS OTIEPATUBHBIX PEIIEHNH, MJIH YPOBHST PAsIuHOl obeciieueH-
HOCTH IIPU CTPOUTEJILHOM IIPOEKTUPOBAHUY U PEIICHUS MHOTHX JIPYTMX BOIIPOCOB HC-
MOJIb30BAHUST 1 OXPAHBI 3aTOIISIEMBIX TIJIONI/IeN TIOVMEHHBIX 3eMeJIb;

— OPUEHTHPOBOYHOE 3HAYEHVE TIYOMHBI U 0ObeMa BOJBI Ha MOtiMe mpu HabJIiO-
JIEHHOM YPOBHE BOJIbI UJIM YPOBHE PA3IUIHON 0OECIEYeHHOCTH,

— MPOJOJIKUTETHHOCTD 3aTOTICHNUS (B THSIX ) BBIOPaHHBIX TEPPUTOPUI,

— o6t u udbepeHIPOBaHHbIN yIIiepd OT 3aTOTUICHUS JIJIsT PA3JIUIHBIX 00b-
eKTOB (CKUJIbIe ¥ QJIMUHUCTPATUBHBIE 3/[aHNUS U TOCTPOUKH, PA3JIMYHbIE BU/IBI KOMMY-
HUKAIUH, TIPOMBIIIIEHHbIE U CETbCKOX035UCTBEHHbBIE OOBEKTHI U T.11.).

TexHonorus kaprorpacdupoBaHUs 3aTONJIEHUI COCTOUT U3 CJIEAYIOIUX Olle-
paruii:

— BBOJI BCeX HEOOXOMMMBIX BUI0B nHbopMmainy B I[TK 115t ompenenenst xapak-
TEPUCTUK 3aTOIJIEHUS B TEYEHME OJHOTO MABOJIKA UJIK MOJOBO/bS, a TaKkKe obecrie-

KAPTOTPA®HPOBAHHE HABO/AHEHHUH

2 v v v

OAHHBIE HA3EMHbIX MATEPUANDbI MATEPUATDI
HABMIOOEHNI HA CETU ABUA HABIIOAEHWI KOCMUYECKMX KAPTbI
POCIrMAPOMETA N ABPO®OTOCBEMOK CbEMOK

CBe/leHus 0 nocTax ¥ CTaHLusx CxeMmbl 1 JaHHblIE Martepuarsl KOCMU4ECKOrO duanko - reorpacpuieckme

C M3MEPEHSIMW YPOBHS U Pacxoaa aBuaHaGioaeHuit chotorpachuposaHus KpynHomacLuTaGHble

BOAbI (3aKpbIThble N AEACTBYIOLLVE) . Kaptbl
Matepuansl aspocoTocbémok MaTepuarnsl CbeMok Co
NPy pasHbIX YPOBHSAX BObI cnyTHuka Landsat Tonorpaduyeckue kapTbl U niakbl

CsegeHus 06 namepeHHbIX pacxoaax pa3Hbix MaclLTa6os
BOAbI (32 BCE rofbl HaGrioAeHui) Marepuansi co cnyTHuka IRS 100 000 - 10 000 - 2 000

CeefeHunst 06 oTmeTkax
YPOBHSI BbIXOAA BOAbI HA MOAMY

CBe/ieHUsi O NOMepeyHOM CeyeHnn
pycna v noimMbl No cTBopam

CBefieHusi 0 3aToNneHnmn
06BEKTOB (CTPOEHUN U CENbX03 NOMneN)

Matepuansi o6o6LeHuin
MHOTOMETHUX HabnAeHIA
33 YPOBHEM 1 PACXOAOM BOZAbI

Puc. 12.1. Obas cxema 6a3bl AaHHbIX 419 KapTorpadupoBaHs HaBOAHEHWA
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YEeHHBIX WX 3HAYCHUIT, U IPeobpasoBaHue BCEX MPOCTPAHCTBEHHBIX IAHHBIX B €IHHYTO
KapTorpahuuecKyio MpoeKITuio;

— nerudprpoBaHe TT0 (ABUATIMOHHBIM 1, MJTH KOCMUYECKIM ) CHIMKaM 3aTOTLJICH-
HO YacT! MOWMBI HA OCHOBE UCTIOJIb30BAHUST ChEMOK B HECKOJIBKUX CIIEKTPATBHBIX [[U-
aIa30Hax, /IS [IOJYYeH s B KOHEYHOM MTOTe KAPTOCXEMbI 3aTOILIEHHBIX 3€MEJTb;

— ollpejieieHrie MO KapTOCXeMe TUIPOJIOIMYECKUX XaPAKTEPUCTUK 3aTOILIEHIIS
(06beM, YPOBEHD BOJIBI, TIOMIA/b PA3JIMBA) € UCIIOJIb30BaHUEM ITU(POBOIT MOJIEH pe-
Jibea b0 Ha OCHOBE MHOTOJIETHIX KOPPEJISIIIUI HA3EMHBIX I KOCMUUYECKUX JAHHBIX;

— WMHTEPIIOJSAINS KaPTOCXEM 3aTOIJIEHUS [JIsl YPOBHEH pasImyHoil obecredueH-
HOCTH Ha 0CcHOBe 1ndpoBoii Mosiesn pesbeda (¢ yaeTom (hasbl TTOJ0BOIbS U TEH/IEH-
IIUU U3MEHEHS YDOBHI BOJIBI B PYyCJIe);

— onpejienerre 0600IEHHBIX THAPOJOTHYECKIX XaPaKTEPUCTHK 3aTOMICHUS 32
BeCh MIePUOJ] HABOIHEHUST;

— olleHKa yiiepba OT 3aTOILICHUSL.

Peasmzanmsi MeTOAUKU MPOCTPAHCTBEHHOW MHTEPIOJISAIUN C UCTOJb30BAHUEM
npussitoit TYC noskHa obecieunBaTh CJAeAyONIe (QYHKIIN:

— TIOCTPOEHHUE PErPECCUOHHBIX 3aBUCUMOCTEN Mexky WH(pOpMAIuell B pa3ind-
HBIX (hopmaTax;

— apudmMernueckre oneparuu ¢ aiaaMu B pacTpoBOi CTPYKType (T103J1eMEHT-
HOE CJIOKeHne, BBIYUTAHE U T.]. );

— MHOTOMEPHYIO KJIacCU(MUKAIMIO HA OCHOBE HECKOJbKUX BUIOB MHPOPMAIIUN
(Harpumep, KocMudeckas MHGOPMAIUS B HECKOJIBKUX CIEKTPATbHBIX JAMANA30HAX )
C BBIJIEJIEHUEM TTPOCTPAHCTBEHHO PACIIPEIEIEHHBIX OTHOPOIHBIX KJIACCOB;

— MOCTPOEHUE U aHATIN3 OJTHOMEPHBIX 1 MHOTOMEPHBIX PacIpe/ieIeHNil pa3ind-
HBIX XapaKTePUCTUK HABOAHEHUII;

— TIOCJIEZIOBATENBHYIO OOBEKTHYIO KIACCU(DUKAIIIIO, TTYTEM BBIYUTAHUS U3 OTHON
HPOCTPAHCTBEHHON MH(OpPMAIUK 06BEKTOB APYTUX BU/OB, HAIIPHMED, U3 UCXOJHOTO
CITyTHUKOBOTO H300paKeHUsI BRIYUTAHUE 3aBEJIOMO 3aTOIIEHHDIX (ruiporpadust) u He-
3aTOIIEHHBIX (YYACTKHU, PACIOJIOKEHHbIE BbIIIIE YPOBHS 3aTOILIEHS ) YACTEN ONMBbI;

— ompeziesieHre 06JacTell 3aToTIeHNs pesibea ¢ y4eToM 3alaHHbIX PasIIHbIX
3HaUEHWI YPOBHSI BOJIBI B PyCJie, BKJIIOUast UX o6ecriedeHHbIE 3HAUCHNST,

— onpe/iesieHNe MHTETPAIBHBIX XapaKTEPUCTUK € YIETOM BECOB JIJTST KasKIOTO AJIe-
MEeHTa PacTpoBOTO (hopMaTa, HATIPUMED, OTpe/ieieH e 00beMa 3aTOTIEHNST Beett Tofi-
MBI Ty TEM CYMMUPOBAHSI TIyOUH 3aTOIICHUST B KAJKION sT9eiiKke, KOTOPhIE HAXOSITCS
KaK Pa3HOCTh MeK/y YPOBHEM BOJbI 1 OTMETKOI pesibeda;

— UHTEPIOJIAINS PACTPOBDIX IAHHBIX B 3aBUCHMOCTH OT 33/[aBA€MOU UHTEPIIOJIs-
IMUOHHON (QYHKITUN (HATTPUMED, KAPTOCXEM 3aTOIJICHUS C YIeTOM U3MEHEHUS YPOBHS
BOJIBI B pycJie 1 (as3bl MaBO/IKA);

— ompejie/ieHre 3HaYeHWS THAPOJIOTUIECKUX XaPaKTEPUCTUK /ISl OKOHTYPEHHON
yacTh 06IaCTH, €CTM U3BECTHA BEJMUYIHA 75T BCel 061acTn (HApuMep, OTpeiesieHne
BbI/IEIEHHOM IJIOIIA/IN 3aTOIIEHUST B TIPeiesiaX BCero yJacTKa IONMBI, OIleHKa yIIep-
6a JIUIst YacTh 3aTOMJIEHHOTO HACENIEHHOTO TYHKTA, eCIIU U3BECTHA O6IIast CTOMMOCTh
yuiepba u T.1.).

Best o6paboTka kapTorpahuuecKoro 1 aspoKOCMUYECKOTO MATEPUAIIA TPOBOAUTCSE
HAKOMITBIOTEPE C TPUMEHEHUEM CTaHAaPTHBIX IIporpamum, Harrpumep: Photoshop — CS2,
MaplInfo — 8, Surfer — 8 [Duau Anmepcon, 2008; duekrpornbiii yuebrnk; Golden
Software Surfer].
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MeTomoI0THI0 U TEXHOJIOTHIO KapTorpadupoBaHus KPATKO MOKHO TIPE/ICTABUTD
B CJIE/IYIOIIEM BU/IE.

B nepByio ouepenb GepeTcst TOTOBas WK CIIEIHAIbHO MOATOTaBIMBaETC s Iudpo-
Basl BEKTOPHAsI KapTa Ha MPe/IoJaraeMyio TEPPUTOPUI0 BO3MOKHOTO Pa3jiiBa PeKn
nin o3epa. QOPMUPYIOTCSI CIEAYIONIHE CTION BEKTOPHOM KapThi:

— PEKH 1 03epa, OCTPOBA,

— T'UJIPOJIOTMYECKUE TTOCThI U CTAHIINH,

— Ype3bI BOJIBI U OT/IEJIbHBIE TOUKHU C OTMETKAMU TOBEPXHOCTH,

— 3ePKaJIo BOIHOM TTOBEPXHOCTH TP PA3HBIX OTMETKAX (€CJIU MMEIOTCSI MaTepua-
JIBI CHEMOK TIPU PAa3HBIX YPOBHSIX BOJIbI),

— pesibed (rOPU30HTAJIN B IMATTA30HE BO3MOKHOTO 3aTOIJIEHUST — OT MEXKEHH 10
OTMETKH 3aBeIOMO TIPEBBIIIAIONIEel 3aaiHblil ypoBeHb BoabI 25%, 10%, 5%, 1%, 0,5%,
u, nakoneir, 0,1 % u gaxe menbiie (0,01%) IpoIeHTOB 00ECIIEYEHHOCTH ),

— JIecHasT U KyCTapHUKOBAsT PACTUTENBHOCTD,

— HaceJIeHHbIe TIYHKTHI (KBapTa/IbHAs 3aCTPOIKA WJIN OT/eIbHbIE CTPOEHUST ),

— aBTO- U JKeJIe3HBIE JIOPOTH.

Heo6x0a1uM0 OTMETHTB, UTO B KAKJIOM KOHKPETHOM Cllydae He BCe MepedrcIeH-
HBIE CJIOM MOTYT GBITh BOCTPeGOBAHBI, HO MHOTAA IIPUAETCs ¢hOPMHUPOBATH U JOIOJ-
HUTEJIbHBIE cJIon. [Ipy BEKTOpHU3ALUU JIMHUN ype3a HeoOXOAUMO YIUThIBATh 3HAUe-
HUST OTMETOK YPOBHSI BOJIBI.

[TpenmyiiecTBO OTHAETCST MaTEPUAIAM a9POKOCMUYECKIX CheMOK [ Ycaues B. @,
1972], xorma ynaércs ucroib3oBaTh CbEMKHM BO BCEM [TMANIa30HE BO3MOKHOTO 3aTO-
IIeHs], 0COOEHHO TP Hanbosiee BBICOKUX 3HAYECHUSIX YPOBHs BojbL. [lajee cosma-
I0TCST KAPTOCXEMbI 3aTOIJIEHHBIX TEPPUTOPHUI 1TPU Pa3HbIX TOPU30OHTAX BOJbI HA JHU
(baktnueckux cbémok. IlomyTHO BOZHUKAIOT TPYAHOCTU KaK C Jelu(pUpPOBaHUEM
IPaHUL] BOJAHOI IIOBEPXHOCTH (B KaMblIlaX, KyCTaDHUKAX, PAs/IYHOI BIaroao0uBoi
PaCTUTENIBHOCTBIO), TAK ¥ ¢ Ha3HAYEHUEM TPaHUIL XO3IHCTBEHHBIX 00beKTOB. B yacT-
HOCTH, HET 0O0BEKTHBHBIX KPUTEPUEB, MO3BOJISAIOIINX TOYHO OIPENEJUTh I0JI0KEHUE
YCThEB M MCTOKA BOAHBIX 00beKTOB. IIpu 1udpoBoM KaprorpadupoBaHUU 9TO OUEHb
BaxkHO. [ToaTOMY NPUXOAUTCA UATH HA HEKOTOPBIE YCIOBHOCTU TIPU KapTorpahupo-
BaHWU TPAHUI] 3aTOTLIIEHUSI.

Ciieryer 3aMeTHTh, 4TO MyOJUKyeMbIe B CIIPAaBOYHUKAX THAPOJOTHYECKON HM3Y-
YEHHOCTH U CITPABOYHUKAX OCHOBHBIX TH/IPOJIOTMUECKUX XaPAKTEPUCTUK JIAHHBIE CJie-
Z0BaJIo ObI IIPUBOAUTH BMECTE € KAPTOii, 10 KOTOPOil OHU MOJIyYeHbl (MM YKa3hlBaTh
x0T Obl HcxoaHble Onbmorpapuueckre cBegenns o Hux). ToJIbKo Torga MoKHO Io-
BOPUTH O AMHAMUKE BOJHBIX OOBEKTOB B TOAOBOM U MHOTOJIETHEM paspese. MIMeHHo
MO3TOMY BO3HHMKAET OIpe/leJICHHOEe HeloBepre K TPAAUIIMOHHBIM CBEJICHUSAM O TIJI0-
MA/IHBIX ¥ JITHEIHBIX XapaKTEPUCTUKAX, TOCKOJIBKY B HUX €CTh OUeHb OOJIBIION pas-
6poc, U He TOJIBKO TI0 IPUYNHE U3MEHEHUST YPOBHSI BOIBIL.

Matepuasibl a9pOKOCMUYECKUX CHEMOK TP PA3HbIX YPOBHSX BOJIBI K HAYAY Pa-
GOTBI Yallle BCero OTCYTCTBYIOT. B TakoM cilydae mpejjiaraercst MOUTH Ha UCIIOJIb30-
BaHue MPUEMOB UMUTAIIMOHHOTO MOJIETUPOBAHUST KAPTOTrPAPUIECKOTO UK TOIOTPa-
(puueckoro marepuasa.

CyTb TaKOH METOANKHN COCTOUT B TOM, UTO TPAHUIIBI 3TOIIJIEHIST TPU PA3HBIX 3HA-
YEHUsIX YPOBHS BOJIbl 3aMEHSIIOTCSI MHTEPIIOJUPOBAHHBIMU FOPU3OHTAJIIMU. B aH-
HOM pazjiesie TpU MHTEPIOJUPOBAHUN TOPU3OHTAJIEH NCTIOIb3YEeTCS TaK Ha3bIBAEMbBII
MeTozx Kpurnnra. Matemarndeckast OCHOBA M HEKOTOPBIE BOITPOCHI METOUKH JTAHHO-
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\ﬂ €pBAN HHTEPTIONMPOBAHKS TOPH3OHTAEH

p———— Nmpnonupona}maﬂ TOPH30HTAD

Puc. 12.2. Cxema 3aMeHbl HaKTOHHOW BOAHOM NOBEPXHOCTWN PEKN B CTyMNeHYaThlin kackan,

r0 METO/Ia U3JIOKEHBI, C eT0 000CHOBAaHUEM TIPUMEHUTENHHO K PEIICHUIO TH/POJIOTH-
yeckux 3aa4, B [Ipunosxkenwnu [ Hactosmux pekoMenzanuii. Ecau BoiOparh He3Ha-
YUTEJBHBIN 110 [ITMHE YIACTOK PEKH U IIPUHSITH YPOBEHb BOJBI TIOCTOSTHHBIM HA 9TOM
y4yacTKe, TOT/IA C JOCTAaTOYHON HA/Ee)KHOCTHIO MOKHO OTOK/IECTBUTh UMEIOIIIeCs Ha
KapTe TOPU30HTAJN C TpaHuIlaMu 3aTorienus (puc. 12.2).

JlnHa BBIGHPAEMOTO yYacTKa 3aBUCUT OT YKJIOHA BOJIbI U 1Iara, ¢ KOTOPBIM Ha-
BeJIEHbI TOPU30HTAN HAa KAPTE UJIN TITAHE MECTHOCTH, T.€. OT MacITaba HMEIOTeHcst
kapthl. Ha kaprax macimraba 1:25000, kak IpaBuJjio, CILIOLUIHbIE TOPU30HTAJIM HaBe-
JeHbl yepes 5,0 M U IyHKTUPHbIE yepes 2,5 M; Ha ITaHax Macuitadba 1:2000 — ciuror-
Hele yepe3 1,0 M u mynkTupHbie — yepes 0,5 M. B ob6miem caydae, korjia usBecTeH
YKJIOH BOJIHO# MOBEPXHOCTH PACUYETHOTO YPOBHST BOJIBI 33/[AHHOI 00ECTIEUCHHOCTH,
WJIM YPOBHST BOZBI OIPENEJEHHOTO MABO/IKA WJIM TIOJIOBO/bS, TOT/IA MOKHO CYIIle-
CTBEHHO YTOYHHUTH U JJa’Ke PACIIUPUTh HAIIU TIPEACTABIEHIS O 30HAX 3aTOTIEHUS
Ha GOJIBIITIX TEPPUTOPHUSIX.
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A.1. YctaHoBneHue 3aBUCMMOCTEN NapaMeTPOB pacnpeaeneHus
rof0BOro CToka ot pakTopoB ero 00ycnaBnmBaloLmx

B nacrosiem npumepe paccMaTpUBAETCS BAUSHUE HA TAPAMETPBHI TOJJOBOTO CTOKA
(cpennee, koaduImenTh Bapualu, ACUMMETPUN U aBTOKOPPEJSAINHN) TaKUX (hak-
TOPOB KaK ILIOIIAAb BOL0COOPa, 3a/1€CEHHOCTD, 3a00JI0UeHHOCTD, 036PHOCTD, a TAKKe
paccMaTpUBaETC B3aUMOCBSI3h MEK/Y TTapaMeTPaMU PaCIpe/eIeH s,

Hacrosiie nmpuMepsl HOCAT WILIIOCTPATUBHBIN XapaKTep M He MOTYT ObITh HEIo-
CPEICTBEHHO Oe3 IPeiBapUTEIbHOTO aHAINM3a U JIOMOJHEHUsT HCXO[AHOU MH/POJIOTIYe-
CKOIl MH(OPMAITUHY UCITOJIB30BAHBI B TPAKTUKE THAPOJIOTUIECKUX PACIETOB.

JLuist 5THX 11eJ1eii Gblia UCII0/Ib30BaHa THAPOMETPrYecKas nHMOpMaIysa 1 nHdop-
Maius 1o GU3UKO-reorpa@uyeckuM XapaKTepUCTHKaM BOJOCOOPOB (3a1€CEHHOCTD,
3a00J104€HHOCTD, 03epHOCTD) s paiionoB Cesepa u Cesepo-sanaza Espoueiickoii
tepputopuu Poccuu (ETP).

MeToarka OCTPOEHUS ATUX 3aBUCUMOCTel caenytotas [[IpocTpancTBenHO-
BpeMennbie, 1988]. AmminTtyna korebanuii HezaBucuMoil mepemennoit X (3are-
CEHHOCTb, 3a060JI0YE€HHOCTD, 036PHOCTD) PazduUBanach Ha HECKOJIbKO NUHTEPBAJIOB,
NI KOTOPBIX PAaCCYUTBIBAJIOCH ee cpefiHee 3HaueHwue. /s KakIoro MHTEpBaJia
OTIPeIeNIANINCh YCJIOBHBIE TTapaMeTPhl pacipesie/IeHnsT 3aBUCUMON TepeMeHHoN Y
(cpennee, koahdUIMEHThI Bapualuu, aCUMMETPUU U aBTOKOPPEJSIIIUM) JIJIsT 3a-
JIQHHBIX Ipajlaliiii He3aBUCUMON nepeMeHHoU. TakuM 06pasoM ycTaHaBIMBaIaCh
CBSI3b YCJOBHBIX CPEJHUX 3HAUYEHW 3aBUCUMON NepeMeHHOW Y 1 He3aBUCHUMON
nepeMeHHOU X.

PaccmarpuBaeMblii paiion BoyaeT bacceitnnl pex Banaruiickoro mops, Jlagox-
ckoro 1 Onexckoro osep, 6acceiinnr pek Onern, Ceseproii [IBunbl, Mesenu u ITeue-
PBbI, OTHOCUTCS K 30HE U30BITOYHOTO ¥ JJOCTATOYHOTO YBJIaKHEHUSI, XapaKTEePU3YETCsI
GOJIBIIIM KOJIMYECTBOM 03ep 1 3a00J104eHHBIX TeppuTopuil. Ha dhopmuposarme mu-
KPOKJIMUMATHYECKUX OCOOCHHOCTEN CKa3bIBAIOTCST (DaKTOPBI MOACTUIIAIONIEN TOBEPX-
HOCTH, B YaCTHOCTH JIECa, TPEUMYIIIECTBEHHO eJI0BO-JTUCTBEHHDIE,

B rabimie A.1 npuBejeHa oleHKa ITapaMeTPOB pacipepesieHus FoJ0BOTO CTO-
ka pek Cesepa u Cesepo-3anaja ETP, Ha ocHOBe KOTOPO# CTPOUJIMCH U aHAJIU-
3UPOBAJIICHh COOTBETCTBYIONIME 3aBUCUMOCTU. HeoOX0AUMO OTMETHUTD, YTO IIOJIY-
YeHHbIE 3aBUCUMOCTH ITaPaMeTPOB PacIpeieIeHus TOJI0BOTO CTOKA OT Pa3JIMUHbBIX
(HakTOPOB B JaHHBIX IIPUMEpaX SBJISAIOTCH 0600LUIEHNEM 110 JOCTATOYHO GOJIBIIOMY
4icay BOZOCOOPOB U TPeOYIOT IPH pacyeTax B KaKIOM CJydae AeTaJbHOro aHa-
JIN3a U TIPUBJICYEHUS THAPOMETPUYECKON MH(GOPMAI[UHU 32 BCE TOJbI HaOM0AEHNUS,
BKJIOUAst camble mocJeanue. 110700HbIe 3aBUCHUMOCTH MOTYT PAaCCUUTHIBATHCS
TOJIBKO JIJISI €CTECTBEHHOTO CTOKA, He MCKAKEHHOTO XO3SHCTBEHHOU MesITebHO-
CTBIO.

3asucumoctu 7=f(A) u C,=f(A), npencrasiennsie Ha pucynke A.1 u A.2 (Tab-
sntia A1) IBJISTIOTCSI TTONBITKON Y CTAHOBUTh 3HAYEHUS TTPEIEIbHOM MUHUMAJIbHOM T1J10-
Iaiu BoA0cO0pa, IPU KOTOPOil HUBETMPYETCS BIUSHIE He KINMaTHIECKUX (DAKTOPOB.
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AHaNTM39THX3aBUCUMOCTEH TOKA3hIBACT, YTOB30HE U30BITOUHOTO Y BIIAKHEHIIS BEJTH M-
Ha CPeIHero MHOTOJIETHETO MO/LYJIsI CTOKA yMeHbIIaeTcs mpu Iiomaasax meree 1000 km?,
[TokasaTesneM yMeHbIIIEHNs CPEIHEro cTOKa pek ¢ momaasmuMenee 1000 kMm%, Bo3Moxk-
HO, SIBJISICTCSI HETIOJTHOE JIPEHUPOBAHIE MO3EMHBIX BOJL B ITPe/IeJiax CBOMX 6acCeiiHOB.

3asucumocts KoadduimenTtos Bapuaruu C, 0T 710N BOAOCOOPA XapaKTepH-
3YETCs €r0 YMEHBIIEHUEM C YBEIMYeHUeM ILIOIIa/[ell Bo1ocOopa B JAHHOM CJIydae /[0
wromazeii okoso 4000 km?.

Paccmorpum sapucumocts Ko dunuentos Bapuanuu C, OT BOAHOCTH /IS MC-
CJIe/lyeMOro paiioHa, T.e. OT MOJyJIell CPeIHero rogoBoro cToka g Ja/c km? (Pucy-
HOK A.3). IamMeneHue /11 30HBI JOCTATOUHOTO yBJIaxkHeHns nuaMensercs ot 0,40 mo
0,20 npy yBeIMYEeHUHN CPEIHEro MHOTOJIeTHEro cToka oT 8,8 11/c km? 110 12 71/c kM2, T.e.
K09 DUIINEHTHI BAPUAIINU YMEHBIIAIOTCS C YBEJUYEHUEM BOJHOCTH.

Ha pucynok A.4 npeacrasiena 3aBucuMoCTb Koadduimenta acummerpun C; ot
BOJAHOCTH paiiona 7 Ji/c kMm%, C yBeJMu4eHreM CPeIHErO FO0BOTO CTOKA yMEHbIIAETCs
ko3 duimenT acuMmMeTpUn.

PaccMoTpuM BiMsiHEE Ha TOJIOBOH CTOK TaKUX (DAKTOPOB, KaK 3aJIECEHHOCTD 1 3a-
6OJIOUEHHOCT.

BrmsiHue seca Ha TapaMeTphl TOJOBOTO CTOKA BBIPAKAETCS B TOM, UTO C OJHOI
CTOPOHBI OH YBEJTMYUBAET UCITAPEHUE YePe3 TPAHCITMPAIIHIO, TTOTJIONIAS BJIATy U3 T10-
YBBI; OCA/IKK 33/IEPKUBAIOTCS HA KPOHAX JIEPEBHEB U YBEJINUUBAETCS UCHAPEHIE ITUX
ocanikoB. C ApPyroit CTOPOHbI, PACTUTEJNbHBIN MOKPOB YMEHbIIIAET UCIAPeHue C I10-
9yBbl. KpoMme TOTO, Jiec akTUBHO yY4acTBYeT B Iiepepacipeie;IeHuH TTOBEPXHOCTHOTO U
MO/I3EMHOTO CTOKA BCJIEJCTBUE U3MEHEHUS BOJOMPOHUIIAEMOCTH U IEPOXOBATOCTH
noBepxHocTn Bogoc6opos. Ilpu mocrpoennn sasucumocts ¢=f(f,,.) He ObLIO BO3-
MOJKHBIM YYeCTh PACTIOJOKEHNE IECOB Ha BOAOCOOPAX, a YIUTHIBAIOCH TOJIBKO MX KO-
JIMYECTBO B TIPOTIEHTHOM OTHOTIEHHUH K TIOIA/IH BOAOCOOPOB.

Ananus pucynka A5 (tabimia A.2) MokasbBaeT, 4TO ¢ yBEIMYEHNEM 3aJ1eCEHHO-
CTH BOJHOCTb YBEJIMYUBAETCS BO BCEM /IMAIA30He. 3aBUCUMOCTh He SIBJISIeTCS JTUHel-
HOM, yroJt HakJIoHa JuHum 10 50% Bbille, jajiee aTa 3aBUCUMOCTD G0JIee T0JI0Tasl.

Ananus 3aBucuMocT Koaddurmenta Bapuain C, 0T 3a/1eCeHHOCTH BO0COOPOB
(Pucyrok A.6) MOKa3bIBaeT, UTO € YBEJUUEHUEM 3aJIeCEHHOCTH BOZ0OCOOpa 3HAUCHIISI
C, YMEHBIIAIOTC, 4TO FOBOPUT O HeBeJmpytomeM s(dekTe jieca, T.e. B MHOTOBO/IHbIE
TOJIbI CTOK HAKATIMBAETCS B BHJIE TIOAMIOYBEHHOI BJIArH, a B MAJOBOHBIE TOBI OHA
OT/IaeTCs.

Ha pucynke A7 nipencrasiiena 3aBUCUMOCTb KO9(DDUIINEHTOB aCUMMETPHH OT 3a-
JIECEHHOCTH BOJI0COOPOB. MOKHO CKa3aTh, YTO JIJIST JAHHOTO PallOHA YCTAHOBUTD Ta-
KYIO 3aBUCIMOCTbH He TIPE/ICTABUIIOCH BOBMOKHBIM. JTO CBA3aHO C TOYHOCTBIO OTIPEIe-
JieHust Koo PUIMEHTOB aCUMMETPHUH, KOTOPasi HEBEJIUKA.

AHanu3 3aBUCUMOCTH XapaKTEPU3YIOIIEH BAUSHUE OOJOT HA BOIHOCTH W W3-
MeH4nBOCTh TozoBoro croka (Tabiuna A.3 u pucynku A.8, A.9) moOKasbIBaeT, u4To ¢
yBeJIMYeHneM 3a00JI04€HHOCTH CPEIHIE MHOTOIETHHE MOJIYJIH CTOKA YMEHBIITAIOTCS,
K09 UIMEHTBI BapHaIiy yBeanuuBaiorces. Baustue 6001 Heoaroznauno. C ogHoi
CTOPOHBI OHU SIBJISTIOTCSI AKKYMYJISITOPAMU BJIArH, KOHAEHCUPYIOT €€ B MUKPOIIOHH-
JKEHUSIX, PACTUTEILHOCTD Ha GOJIOTaX CIOCOOCTBYET HEKOTOPOMY YBEIUYEHHIO OCAJI-
KOB TI0 CDABHEHUIO C OTKPBITHIMU TEPPUTOPUSIMHE, C APYTOU CTOPOHBI € 3200JI0UEHHBIX
TEPPUTOPUN MOKET TIPOUCXOANUTH OOJIee HHTEHCUBHOE UCIIAPEHUE MO CPaBHEHUIO ¢
OTKPBITBIMU TEPPUTOPHUSIMHU.
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Bapuaumm rogoBoro ctoka pek Cesepo-3anana n Ceepa ETP
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Co

Puc. A.7. 3aBUCUMOCTb KO3DDULIMEHTOB aBTOKOPPENALMM OT KOIDPULNEHTOB
Bapunaumm rogosoro ctoka pek Cesepo-3anaga v Cesepa ETP

q,nL kM
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Puc. A.8. 3aBMCMMOCTb CPEOHUX MHOMONETHNX MOAYNEN rOA0BOr0 CTOKa
OT 3aneceHHoCcTN BogocHopos pek Cesepo-3anana u Cesepa ETP
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A. 1. YcTtaHoBneHve 3aB1CcumMocCTeri napameTpoB PacrpeaeeHus roqoBoro CToka. ..
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Puc. A.9. 3aBUCMMOCTb KO3 DULIMEHTOB BapmaLmMm roA40BOr0 CTOKa
OT 3aneceHHocT Boaocbopos pek CeBepo-3anana n Cesepa ETP
Co
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Puc. A.10. 3aBUCUMOCTb KOIDDUUNEHTOB aCMMMETPUM OT 3aSIECEHHOCTHU
Boaoc6opoB pek Ceepa n CeBepo-3anana ETP

Heo6x0auM0 OTMETHTD, YTO TIOJyYeHHBIE 3aBUCUMOCTH HOCST CKOpPEe UCCJIE0-
BaTeJbCKUI U METOJIMYECKIH XapaKTep, U NP IMIPAKTUYECKUX THIPOJIOTMUECKUX Pac-
YyeTax U pacyer MoJ0OHBIX 3aBUCUMOCTEN J0JIKeH 6asupOBaThCst HA KCXOIHOM THAPO-
MeTpUYecKoil MH(MOPMALIUHU 32 BeCh IIepHo/| HAGIOAEH I, BKIIOUas TOCIEIHUE IObI
HabGIO/IEHU, a TaKKe COBPEeMEeHHOM rupoMopdoornyeckoii nudopmaimu 1o 6ac-
celfHaM peK.
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Puc. A.11. 3aBUCMMOCTb CPEAHNX MHOTOfIETHMX MOAYNE rOI0BOr0 CToKa
oT 3ab0n04eHHoCTM BoaocOopoB pek Cesepa u CeBepo-3anaga ETP
Co
L
L
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Joas %
3a6 /©

Puc. A.12. 3aBUcUMOCTb KO3hPUUMeHTOB BapuaLmm Cv OT 3ab60I04EHHOCTH
Bopoc6opos pek Ceepa 1 Cesepo-3anaaa ETP
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A.2. PacyeT rogoBoro CToka u ero napameTpoB pacnpepeneHus
No rogM4YHLIM KapTam

Meroauka anpobupoBaHa Ha rofloBoM cToke pek Bepxueit Oku. Ha kapty macii-
taba 1:2,5 MJTH. GBI HAHECEHBI 3HAYEHUS TOJI0OBOTO CTOKA, TIPUBE/ICHHbBIE K MHOTO-
JIETHEMY TIEPUO/LY, 110 BceM TtocTaM 3Toro paiiona ¢ 1882 o 1988 roxabl. 3a Kax/abiii
roji GBUTH TIOCTPOEHBI KapThl TOOBOTO cTOKa. MeTtoanka Oblia ampobupoBaHa st
aByx myHkToB (p. Opsmia — c. B. Por, F=96 km?, p. Oxa — r. Kamyra, F=54900 xm?),
KOTOpPbI€ ObLIN UCKJIIOYeHbI IpK ocTpoennn Kapt. s p. Opauna — ¢. B. Por 6b11u
BOCCTAHOBJIEHBI 3HAUEHUSI ro0Boro croka ¢ 1947 mo 1988 rox. OTHOCUTEIBHBIE T10-
TPEITHOCTH pacyeTa CTOKa 3a KaskAblid roa uaMmensumich ot 0,2 mo 35,3%. Ilo psay
BOCCTAHOBJIEHHBIX IOTOANYHBIX 3HAUEHWH CTOKA PACCUNTAHBI MTapaMeTPhl pacipe-
nesenus psja (cpeaHee 3HadeHue, koadduiineHT Bapuaryu), OTHOCUTEbHAS TI0-
IPENTHOCTD PACUeTa 9TUX ITaPaMeTPOB COOTBETCTBeHHO paBHa 7,3% u 12,0%. Taxkum
e 06pa3soM BOCCTAHOBJIEHBI TOANYHBIC 3HAUCHMSI U PACCUUTAHBI TTAPAMETPhI PacIpe-
nenenus rogoBoro croka p. Oka — r. Kasyra, cTok 1o koropomy Bocctanonsen ¢ 1882
1o 1988 roz1. [TorpemHocTi BOCCTAaHOBIEHWS TOIMYHBIX 3HAUEHWH CTOKA N3MEHSTIOTCS
ot 0,3 10 37,4%, a MOTPEITHOCTH pacyeTa CPeHero 3HaYenus 1 KoaduirenTa Bapua-
UK COOTBETCTBEHHO paBubl 3,1% u 11,6%. Tak kak koadduimenT acuMMeTpun 1o
PSILy CUUTAETCST € OOJIBIIIMMU MOTPENTHOCTSIMHE, OTHOIIIEHHE KO3 PUIeHTa acuMMe-
TPUii K K0aDPUITHEHTY BapUAIIH OIIPEIeJISeTCs 110 PEKAM-aHATIOTaM.

A.3. PacyeT rogoBOro cToka no Tpem nocram HabniogeHui
Ha OCHOBE NPOCTPAHCTBEHHOW MHTEPNONALUN

PaccMoTpuM YMCIIEHHBIH TPUMED UHTEPTIOJSIIAN TI0 TPEM TOYKAM, aJITOPUTM KO-
TOPOTO PeaTM30BaH Ha TIEPCOHATBHOM KOMITbIOTEPE.

B 6Gacceiine p.Typsl BbiOpatbl Tpu IiyHKTa HabaoaeHuit: p. FOpbsa — . IIlymkosa,
p. Tarmn — 1. Masnbituna, p. Cunsunxa — c. Scanaas ¢ yCJTOBHBIBIN KOOPAMHATAMA
cootserctBenno X, — 103,400 Y, = 101,300; X, = 102,000; Y, =103,800; X,=102,700
¥Y3=99,200, KoTOpbI€ ABIAIOTCS AaHAJIOTAMHU [IPU TTOCIE/YOIIHMX pacyeTax.

[IyHkT HaOMOAEHNI U IYHKTHI — aHAJOTU BBIOPAHBI ¢ TAKUM PACYE€TOM, YTOObI
IIYHKT HaOJIIOIeHUI HAXOIMJICS BHYTPH TPEYIOJbHIKA, 0GPa30BAHHOIO ITyHKTAMU —
aHAJIOTaMU. DTH YCJIOBUST HEOOXOIUMBI JIJIsI TIOTYYEHUST IOCTATOUHO TOUHBIX XapaKTe-
PUCTHK TIPU TIPOCTPAHCTBEHHON WHTEPTIOJISAIINN, UCIIOJBb3YEMOI B METOIUKE.

B kauectBe pacueTHOro BeiOpaH yHKT p. Boist — ¢. Cosmmkamu Buta, mpoaosmKu-
TeNbHOCTH HAOJIIOEHNH B KOTOPOM paBHa 25. jieT. B myHKTax — aHajorax 4ymciio JieT
COOTBETCTBEHHO paBHO 14,41, 21. Tak kak HacTosias paboTa BbIIOJHSIACH /IS IPO-
BEPKHU METOAMKH, TIPU BBIOOPE PACYETHOTO IyHKTA U ITyHKTOB-aHAJIOTOB UTPajia POJib
HE TIPOIOJIKUTENBHOCTD HAOIIOAEH I, @ MX IPOCTPAHCTBEHHOE PACIIOIOKEHHE.

[TpocTpancTBEHHAS MHTEPIOJISAINS OCYIIECTBISAIACH B cTBOPE p. Boig — ¢. Couu-
Kkamu Buiia ¢ neHTpoM TskecTH BogocOopa ¢ yeaoBHbIME KoopanHatamu X=102,700
n Y =101,400, B koTopoM MMeJIMCh HAGIIOJEHKS 3 TOAOBbIM CTOKOM PEKH, 4TO 110~
3BOJIMJIO OIEHUTH KAueCTBO MPOU3BENECHHON MHTEPHOIAINN. VHTepPIoIupoBaHHbIe
3HAUEHMsI CTOKA HEILJIOXO COTJIACYIOTCSI ¢ HabJIIOICHHBIMIY JIAHHBIMHU.
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CpenHee 3HaueHWe, PACCYNTAHHOE TI0 WHTEPIOINPYEMOMY PSTy, PaBHO
4,90 11/c km? 10 nabmogentnomy psamy pasho 5,05 a/c km? . IlorpemHocTs pacuera
coctaBusia OKOJIO0 3%, 4TO He TpeOyeT MOMOTHUTEIbHBIX TTosicHernil. Koadhduiiment
Bapualiy 10 UHTEPIIOIUPYEMBIM 3HAUEHUAM OKa3ascsd HuxKe koadduiimenTta Bapua-
IIUU UCXOMHBIX TAHHBIX puMepHo Ha 30%.

Taxum 06pasoM, IPUBEAEHHBIE PACYETHI CBUETENBCTBYIOT O TOM, UTO TIPOCTPAH-
CTBEHHAsI MHTEPIOJISIINS TOIMYHBIX 3HAUYCHUI CTOKAa — MEPCIEeKTUBHAsE 001acTh HC-
CJIeJIOBaHMIA, KOTOpass TPEAYyCMaTPUBAET JOCTATOYHOE MPOrpaMMHOE obecrieueHne,
TTO3BOJISTIONIEE BBITTOMHSATD NCCJIEIOBAHNS M aHAJHN3 TTOJTyYaeMoii B pe3yIbTaTe HHTep-
MOJIAIMY UH(POPMAITUH.

[TepeuncienHbIe METO/IBI pacyeTa TPUMEHUMBI JIJISI €CTECTBEHHBIX YCIOBUI (hop-
MUPOBaHUA CTOKA. B ciyyasix, KOT/ia U3BECTHBI KOJIMYECTBEHHbIC U3MEHEHUS TOJI0-
BOTO CTEKa TOJ BJIUSHUEM XO3SHUCTBEHHOW esTebHOCTH, HAlPUMep, 3a60pbl WK
cOpOCHI 3a Kax/Iblil TO/, CTOK HEOOXOANMO MPUBECTH K €CTECTBEHHBIM YCJIOBUSAM, a
3aTeM MCIIOTh30BAaTh BOCCTAHOBJIECHHBIE 3HAYECHNSI CTOKA MTPH TMOCTPOECHUH KapT WJIH
AMIUPUYCCKUX 3aBUCUMOCTEH.

A.4. PacyeT pssipoB roao0BOro CToka MeTo40Mm
ONTUMAaNbHON INHENHON UHTEPNONALUN

B mpakTHKe rugpoIOrHuecKuX PACIeTOB YacTO BOSHUKAET HEOOXOAUMOCTb MOJTyUe-
HUS IAHHBIX TI0 CTOKY MTPU OTCYTCTBUU HAOJIOCHWI, JTa 3a/1a4a MOKET ObITh peleHa
Ha 6ase MeTojla MHOJKECTBEHHO JIMHEWHON KOPPEIAINK ¢ MPUBJICUCHUEM alllapaTa
ONTUMAIbHOM nHeiHON nHTepnosauun. [ Anexcees I.A., 1971; Jlobanosa A.T., 1973] B
KauecTBe MPUMepa PACCMOTPUM WHTEPIIOJISIIIIIO MEK/LY TPeMst ITyHKTaMU HAOJTIOICHII
(p. Yxugaerb — 1. Pajibkos, p. Buxpa — c. Kyposuun, p. Ocrep — ¢. X0/1yHb) B TOUKY C
mmerommmnmucs faaHeMu (p. Cosk — 1. CraBropom). ocIeHue JaHHbIE NCTIOTb30BAHBI
JIVIITD JIJIST COTIOCTABJIEHUST BOCCTAHOBJIEHHBIX JIAHHBIX ¢ HAOJIOIEHHBIMU.

[TpoBepka OJHOPOIHOCTU TOAOBOTO CTOKA YKAa3aHHBIX ITYHKTOB IPOM3BEEHA
¢ ucrosbzoBanreM kputepust Duiepa ns aucnepeuii u kputepust CThaeHTa IS
CpefHNX 3HAYEHIEM C YPOBHEM 3HAUUMOCTH 5 %.

Y6eauBIIICh B OHOPOJHOCTH MCXOAHBIX JAHHBIX, OTPEIESIEM CPE/IHEe 1 JIUC-
nepcuto 1715 p. Cox — 1. CmaBropo.

n
Z%ni
_ _antgnt.+qn

~  n
n +n,+..+n,
2 '
k

k
20 2a-3)
co=——+-1 =1,72 n/c km?,
k k
Ucrnonb3ys mpocTpaHCTBEHHYIO KOPPEJIAIMOHHYIO (PYHKIUIO, CpejiHee 3HaYeHUe
U JINCIIEPCHIO JIJIS IAHHOTO PaliOHa, COCTABJISIEM ypaBHEHNE MHOKECTBEHHOU JIMHEN -
HOI perpeccuu:

% =574 n/c kM2,

do = 0,239¢,+0,4187,+0,313¢,=0,173
-84-



A.5. Pacyer MakcumMasibHbIX, CPEAHVX MOA0BbIX, MUHUMASIbHBIX IETHMX 1 3UMHX PACXOAO0B U YPOBHEN BObI

Bce KOB(I)(bI/IHI/IeHTbI perpeccrun B ITaHHOM yPaBHEHUM MPEBBIIAIOT UX yABOCH-
HYIO CPEIHION0 KBAIPATUIECKYTO TIOTPEITHOCTD.
MuoskecTBeHHbII KoahduimenT Koppeasunn paser R=0,938, omnbka unrepiio-

JISTIAN B HCKOMYIO TOUKY paBia O, =1—R*= 0,347

[To mosryueHHOMY ypaBHEHHIO pacCYuTaH rofioBoii ctok p. Cox y r. CiaBropoja.
Ha pucynke A.13 nmokasaH cOBMeEIEHHBIN rpadUK BOCCTAHOBIEHHBIX U HaOJIIOIEH-
HBIX 3HAUYE€HWH TOI0BOTO CTOKA.

q, n/c km?
9 L

1951 1955 1960 1965

Puc. A.13. XpoHonoruieckuii rpaduk xoaa rofoBoro ctoka
p. Cox — r.Cnasropoa no1 — HabnoaeHHbIM AaHHbIM, 2 — N0 BOCCTAHOBIEHHbIM AaHHbBIM

Kosebanuss rofjoBOro CTOKa 110 BOCCTAHOBJIEHHBIM U HAOJIOLEHHBIM JaHHBIM
OIN3KN.

Taxum 06pasoM, BO3MOKHO IIPUMEHEHNE METOANKN BOCCTAHOBJIEHUS C IPUMeHe-
HUeM alllapata MHOKECTBEHHON JIMHENHOI perpeccuu jisi BOCCTAaHOBJICHUsI 3HaUe-
HUHI CTOKA 32 KOHKPETHBIE FOJIbL.

A.5. Pacyet MakCUManbHbIX, CPEAHUX FOA0BbIX,
MWHUMAJIbHBIX JIETHUX U 3UMHUX PAcXOA0B M YPOBHE BOAbI
No MHTEPNONSALUU NO AJIMHE PEKU NPU OTCYTCTBMM HAONOAEHWI
B NyHKTe uccnegosanus p. 06b — a. MeaBeneBo

B kauectBe mpumepa pacyera IepedrcAeHHbIX XaPAKTEPUCTUK PACCMATPUBAETCSI
olipe/ieieHIie PACUETHBIX ITAPAMETPOB U XaPAKTEPUCTUK YPOBHEN U PACXOIOB BOJIbI
Ha yJacTke 1mojiBogiHoro rnepexoja Hedrernposoaa ([1TTH) Anekcannposckoe — Anske-
po — Cymxkenck (AAC) yepes p. O6b y 1. MenBeieBo.

Cranuonapibie ruJipoMeTpudecKue HaOIIOEHNsI B 9TOM CTBOPE He IIPOBOJIIIINCD,
MMEFOTCS JINIIb eIMHITYHbIE I3MEePeHNs YPOBHEH 1 PacX0/I0B BOIBI, BBITIOJTHEHHBIE B
1986 n 1994 ronax.
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Jlnst onpesesieHust paCYeTHBIX THAPOJOTHIECKIX XapPaKTEPUCTUK Ha MCCIIEILye-
moM yuacTke p. O6u y a.Measezneso, rie mpoxoauT Tpacca HedTenpoBoza, ObLIN
HCIIOJIb30BaHbl HAOMIOAEHNS 32 MAKCUMAJIbHBIMY, CPEHIMU TOXOBBIME, MIHIMAJIb-
HBIMU JIETHUMU U 3UMHUMU YPOBHSMU M PACXOAAMU BOZIBI 110 TUAPOMETPUYECKUM I10-
cTaM, IMEIOIIUM HarboJIee IINTeIbHbIE HAOIIONEHI, CBEAEHIS [0 KOTOPBIM IIPUBE-
JleHbl B Tabsmie A.6.

Tabnyya A.6. CBeeHUs 0 r’mapOoIornyeckmx nocTax

S O = Y
L = o =\ N~ &
£ z o= = == | E =2 g &
g E Pexa-nmyHkT €E g 'S NE E g E[ 8 3 g ) 5
= o QO =] o= = Iz 2 O =
S = Q> 2 X S& |8 29 B
2 gs|=8 | EZE|E &5 E
=] ) % jast = =
10021 |p. O6b — r. Koamaieso 2422 | 486 000 | 52,87 H/Q 1914-1993
10023 |p. O6b — 1. ITpoxopkuHO 2024 | 738000 | 38,33 H/Q 1959-1993
10024 |p. O6b — c. Anekcanaposckoe | 1830 | 765000 | 32,36 H 1894-1993
p. O6b — 1. Measeneso 1780 | 769 000 Ennnnunsie| 1986, 1994
M3MEepPEeHUsI
10025 |p. O6b — r. HuskHeBapTOBCK 1710 | 853000 | 29,98 H 1972-1993
10026 |p. O6b — . CypryT 1502 | 928 000 | 26,02 H 1893-1993
10031 |p. O6b — c. Besoropne 1152 |2 160 000 | 16,07 H/Q 1919-1962
10041 |p. O6b — r. HoBocubupck 2963 | 252000 - H/Q 1897-1962
10011 [p. O6p — Hosocubupckas I'IC| 2986 | 232 000 - Q 1958—-1987
10010 |p. O6b — r. Kamenb-ta O6u 3168 | 216 000 | 109,57 H/Q 1894-1987
10006 |p. O6b — 1. Bapuay 3430 | 169000 | 127,89 H/Q 1894-1987
10331 |p. Yyasim — nrr. Barypuno 136 | 131000 | 71,25 H/Q 1936,
(nirr. KommyHapka) 1938-1987
10252 |p. Tomb — r. Tomck 68 58 700 - H/Q 1918-1987

HeobXommMo OTMETHTB, YTO BOTHDIN PEKUM HCCIENYeMOro yaacTka p. O6b HocuT
CJIOKHBIN XapakTep, OCHOBHOM ero (ha3oii siBjigeTcs BeceHHee 110JI0BO/Ibe, B IIEPUO/T
KoTOporo npoxoaut 60-90% rogoBoro croka, a Takke HabOJIOAAI0TCS MAKCUMaJIbHbIE
pacxo/ibl 1 YPOBHHU BO/IbL.

[Tocsie mpoxoxKAEeHNS MOJOBO/bA YCTAHABINBAETCS JIETHE — OCEHHSS MEKEHb
(¢ MIOHsT 110 OKTAGPD ). SUMHSST MEKEHD Ha PEKaX PACCMATPUBAEMOTO paiioHa yeTaHaB-
JIMBAETCS B KOHIlE OKTAOPS — Havyaje HOAOPS U MPOOJIKAETCS 10 Havaja MobeMa
[10JIOBO/IbSI B KOHIIE allpesisd — Hayajle Mas.

«YPOBEHHDI PEKUM B OOIIUX YePTaX COMJACYETCS C PEKUMOM PEYHOTO CTOKA.
CooTBeTCTBHE MEK/Y YPOBHAMHU W PACXO/aMU HAPYIIAETCS B MEPUOJ BECEHHETO W
OCEHHETO JIeJI0X0/1a, a TAKXKe B [1€PUO/L JIe[I0CTaBa, KOr/la U3MeHeHue YPOBHE He Beer-
J1a 3aBUCUT OT KoslebaHuil BOMHOCTU BOAbI>. [ Pecypent, 1972]

Hanbomee 6aM3K0 pacToNOKEHHBIMU K /1. MeIBeaeBO MOCTAMU  SIBJISIIOTCSE:
YPOBEHHDBIN TIOCT B €. AJIEKCAaHAPOBCKOE W THIPOMETPUYECKUN CTBOP (PACXOHBIN
U YPOBEHHBIH 1OCT) B /. [IpOXOPKUHO, HAXOMSIINECS] COOTBETCTBEHHO B 50 KM 1 B
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Puc. A.14.

PacnonoxeHne nyHKTOB HabstoaeHus o p. O6b C y4ETOM BbICOTbI MyHKTa HabnoaeHu B 6C
% — mecTo HaxoxaeHus 4. Measeaeso

244 kM Bblile 110 TedeHuro p. O6u, a Takske noct B r. HuskHeBapTOBCKe, B 69 KM HIUKE
nepexoa.

B rtabauie A.6 maHbl CBeJEHUST O BOJOMEPHBIX ITOCTAX U THAPOMETPUUECKIX
CTBOPAX, PACITOJOKEHHBIX B OOJbITEM OTAATeHNN OT 1. MenBeneBo, HO HeoOX0-
IUMBIX [IJTsT aHAJIM3a UCXOMHOW THAPOMETPUYecKoil nHMOPMAINK B MCCIETyeMOM
paiioHe, /Ut TIPUBEJICHUS PSAIOB THAPOJOTHUECKUX HAOMIONEHUN K MHOTOJIETHEMY
MEPUOY U jiist OoJiee HA/IE)KHOTO PEIIeHNUsT TOCTAaBJIEHHBIX 3a/a4. Ha pucyHKe mo-
Ka3aHo pacmojioxkeHue moctos 1mo p. O0b B 3aBUCKMOCTH OT BBICOTBI BOJOMEPHBIX
noctos B BC.

Caegenust 00 ypoBHAX U pacxozax Bozabl 10 1987 r. coOpaHbl U3 PEKUMHBIX 1

CIIPaBOYHBIX THAPOJOTUUECKUX U3aHui, a 3a 1988-1993 rospt mosyuens s Cubpeu-
mpoekta (r. HoBocubupcek).

A 5.1. AHanu3 NCXopHOM rMAPOMETPUYECKo MHGopMaLmm

[l BoccTaHOBJIEHUST PSIZIOB YPOBHEN M PACXO/IOB BOJIBI (CPEHUX TOIOBBIX, MAK-
CUMAJIbHBIX, MUHUMAJIBHBIX JIETHUX U 3UMHUX) B . MeziBeieBo cobpata 1 mpoaHasm-
3UPOBaHa UCXO/[HAS THpoMeTprudeckast nHpopmarms mo mocram: 1. [IpoxopkuHo, c.
Aunekcangposckoe, T. HuskHeBaproBek 1 r. Cypryt. Haubosiee auretbHBIN psi Ha-
GurofieHuil 3a ypoBHAMU BoAbl nMeetcs 110 . CypryT (1894—1993 rr.).

[To BceM myHKTaM HaGJIIOEHUH OCTPOEHBI M TPOAHAIM3UPOBAHBI XPOHOJOTHYE-
ckue rpad UK 9TUX XapaKTePUCTUK.

B 1956 r. y r. HoBocubupcka coopyskera TDC. B pesymbrare nozamopa pexu O6u
18-MeTpoBoi moTHHON co3nano HoBocuOUpCKoe BOJOXPAHUIIUIIE.

B cupasounuke [Pecypesr, 1972] ykasbiBaercs, uro «mnoruna HoBocubupcekoii
['5C B nepuo/i MOJIOBOIHsI He OKA3bIBAET CYIECTBEHHOTO BIMSIHUS HA YPOHEHHbIN pe-

&M p. O01, a B MEKEHHBIN MEPUOJT PETYIMPYIOIIEe ee IeUCTBIE MPOCTEKMBACTCS HA
y4acTKe OT HIZKHETo Obecba /1o ¢. KpyriamkoBos.
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ITposenen ananus Biusauss HoBocubupcekoit TAC Ha ypOBEHHBIH U CTOKOBBIN
pexxnMm B patione n1.MenBeneBo. YcTaHoBseHO, 9To X0Ts [[9C 1 oka3bIBaeT BANSHIE
Ha CPe3Ky MaKCHMMaJIbHBIX BECEHHUX U yBeJMUEHUE 3UMHHUX PACXOJI0B BOJIbI, HO 3TO
BJIMSTHUE [TPAKTUYECKH HE CKA3bIBAETCSI B paCCMAaTPUBAaEMOM TyHKTe MeBeneBo, 4To
cooTBeTCTBYET BbIBoJIaM [ Pecypcenl, 1972].

A 5.2. MpuBepeHne paaoB pacxofoB U YPOBHEH BOAbl K MHOrONIETHEMY nepuoay
B NYHKTaX rUAPOMeTPU4YeCcKux HabnoaeHuit

Jlyist BocCTaHOBJIEHUSI PSIZIOB CTOKA BOJIBI (MAaKCUMAJIbHOTO, CPE/THETO T'OJI0BO-
ro, MUHUMaJIbHOTO 3UMHETO U JIETHEr0) B IyHKTe Me/BeIeBO OCYIIECTBIEHO MPHU-
BeJleH1e K MHOTOJIETHEMY TIEPUOJLY PsIJIOB B iyHKTax: r. Konmnareso, 1. [Ipoxopku-
HO, c. besioropbe 1o MeToinKe, peKOMEHYeMOi B MeToIMueCKNX PEKOMEH/1aIlHsIX
[Pexomenpamuu, 1979; Meronuueckue, 2007] u Csoae npasua [Csox, 2004] ¢
MPUBJIEUYEHUEM TTYHKTOB-aHanmoroB T. Konmnameso u ¢. Benoropwe. beuin BoccTa-
HOBJICHBI 3HaUEHUs CTOKA 3a KayKAbIH TOJ] 32 IIpegeaMu HabII0AeHNIT 110 BCeM Xa-
pakrepuctukam ctoka. CpejHre KBajpaTUu4eCcKye MOrPENIHOCTH BOCCTAHOBIEHUS
3HAYEHMIT CTOKA 3a KaxAbli roj He npesbimaior 5—10%. Haubonee nuskas Tod-
HOCTb BOCCTAHOBJIEHUS] 3HAYEHUN CTOKA XapaKTepPHA JJIsi MUHUMAJIbHBIX 3UMHHX
Pacxo/10B BOJIbI.

[Tomo6HbIM 06pa3oM ObLIN MPUBEAEHBI K MHOTOJETHEMY IIEPUOAY U YPOBEHHBIE
psizibl (CpeiHue TOI0Bble, MAKCUMAJIbHble 1 MUHUMAJIbHbBIE 32 3UMHUI U JIETHUI TIe-
PHO/IBI) TI0 aHAJIoTaM : €. AJiekcaHipoBckoe, T. HuskaeBapToBCK 1 1. CypryT, KOTOpbIe
B JIAJIbHEHTIIEM UCITOJIB30BAHBI JIJIs1 BOCCTAHOBJIEHUS YPOBHEI B /1. Me/iBeeBo.

TouHOCTb BOCCTAHOBJIEHUSI TOJOBBIX 3HAYEHWI YPOBHEN I0CTATOYHO BEJIUKA, U
CPeHsIst KBaJIpaTHyecKasi OrPENIHOCTh BOCCTAHOBJIEHHBIX 3HAYEHHI B OCHOBHOM He
npesbimaer 5—10%.

A 5.3. AHanu3 OAHOPOAHOCTM U CTALLMOHAPHOCTN CTOKOBbIX M YPOBEHHbIX PSAOB

Jluist nasibHelinnero ucroJib30BaHUs B pacueTax YPOBHEN U PacXo/l0B BOJbI B
HCCIIeyeMOM MyHKTe 1. MeaBeeBo ¢ IPUBJIEUEHUEM PSIIOB-aHAJIOTOB ObLI MPO-
Be/leH aHaJN3 OJHOPOJAHOCTH U CTAIIMOHAPHOCTU ITUX PSIOB-aHATIOTOB COTJIACHO
pexomenpanuii [Pexomenpanuu, 1984; Cpox, 2004]. AHaau3 0AHOPOAHOCTH GbLI
OCYIIECTBJIEH [IJIsI YeThIPEX XapaKTEPUCTUK CTOKA W YPOBHeH (MaKCHUMaJbHbIX,
CPEIHUX TOMOBBIX U MUHUMAJbHBIX 3UMHHUX W JIETHUX 3HAUYEHWI) B TMMyHKTaX Ha
p.O6u: r. Kosmareso, 1. IIpoxopkuHo, ¢. Besoropbe (/151 aHaIU3a JaHHBIX TI0 Pac-
xo0/1aM Bojibl) 1 J1. [Ipoxopkuno, a. Anekcanaposckoe, r. Huxxknesaprosck u r. Cyp-
ryT (JJIs1 aHaIu3a JaHHBIX TT0 YPOBHAM BO/IBI) TI0 psjiaM, TTPUBEIEHHBIM K MHOTO-
JIETHEMY TIEPUOJLY.

AHaym3 OTHOPOTHOCTH W CTAIIMOHAPHOCTH MTPOBOJIMJICS HA OCHOBE CTaTHCTUYE-
CKUX KpUTepUeB, 0000IIEHHbIX A/ TAKUX 0COOEHHOCTEN MMAPOJOrnuecKoil nH(op-
MaIiH, KaK HaJUYnie acCUMMETPUHU W BHYTPUPSIHON cBsi3aHHOCTH [Pexomenmarmm,
1984; Cson, 2004].

Jlist mpuMeHeHusT 0000OIIEHHBIX CTATHCTHYECKUX KPUTEPHEB OBLIN OTIPe/IeIeHbI
snavyenns kospduuuentos asTokoppesanun (7(1)) macummerpun (C,) myTem ocpes-
Henwsd, nx sHadenns pasubr: 7(1)=0,37, C= 0,27 — nna rogosoro croka, r(1)=0,37,
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C~= 1,59 — nna MakCHMMaJbHBIX PAcXo/l0B BOJbI BeceHHero 1mosoBoabs, 7(1)=0,0,
C= 0,49 — nia MUHUMATIBHBIX pacxoloB JetHei mexxenu u 1(1)=0,47, C= 0,66 —
JUTST MUHUMAJBHBIX PACXOIOB 3UMHEH MeskeHU. TakuM 06pas3oM, pe3ybTaThl OleH-
KU OHOPOHOCTH TIO3BOJIMJIN CJIEIATh BBIBOJ 00 OHOPOAHOCTU MPAKTHYECKH BCEX
XapaKTEPUCTUK PACXOIOB BOJIbI, B HEOOJBIIIOM YUC/IE CIYYAeB HEOAHOPOIHOCTD 00y-
CJIABJINBAETCSI €CTECTBEHHBIMU [TPUYNHAMU.

AHanM3 CTAITMOHAPHOCTH MHOTOJICTHUX PSIJIOB YETBIPEX PA3HbBIX XapaKTEPUCTUK
pacxomoB Bojbl ocytiecTisics o kpurepusm Croiogenta u Oummepa. [Ipu atom,
CTAITMOHAPHOCTH CPEJIHNX 3HAUEHUN JBYX YacTell BDEMEHHOTO Psijia ONpeesisiiach
o kpurepuio Duiiepa B COOTBETCTBUY ¢ pekoMeHmarusiMu | Pekomennaruu, 1984;
Cson, 2004]. B cBsi3au ¢ Tem, 4TO OCHOBHOM MPUYNHOM, KOTOPast MOXKET MPUBECTU K
HECTAIMOHAPHOCTH, SIBJISIETCST PETYJINPOBaHIe CTOKA BojoxpanuiuiieM HoBocubup-
ckoit TOC ¢ 1957 r. pasuesienue psiia Ha JBe MOABLIOOPKU OCYIIECTBIIAIACD 110 9TOI
Jare, T.e. epBasi 10ABbIOOpKa GopMHUpoOBaIach ¢ Havyaaa HabsogeHui o 1956 1., a
Bropas — ¢ 1957 r. mo 1993 r. Otenka cTalMOHAPHOCTU CPEMHUX U AMCIIEPCUU TIO
JIBYM YacTsIM BPEMEHHBIX PSIIOB OCYIIECTBIISIAC /IS TEX JKe YeThIPEX BIOPaHHBIX
CTOKOBBIX XapaKTEPUCTHK JIJIST TPEX PANOB HabmoaeHwi Mo p. O6U U TPH 3aaHHOM
YPOBHE 3HAYUMOCTHU O =3%.

BrisiBiieno ymenbliiienrie MaKCUMATbHbBIX PACXOOB BOBI M UX JMCIIEPCUU, HAYU-
mast ¢ 50-X rofoB ¥ COOTBETCTBYIOIIEE YBeIUIeHne MUHUMAIbHOTO 3MMHETO CTOKA, T.€.
mposiBJisiercst perynupytoiiee Biustaue Hosocubupcekoit TIC.

Ycranosieno, uto xots [DC 1 oKa3bIBaeT BIMSHNE HA CPE3KY MAKCUMATHHBIX
BECEHHUX W yBeJUYeHNe MWHUMAJIbHBIX 3UMHUX PACXO/I0B BOJIBI, HO 3TO BJIUSHUE
MIPAKTHYECKH He CKa3bIBAETCS B PACCMATPUBAaEMOM ITyHKTe MeBeneBo, 4To COOTBET-
CTBYET BBIBOJIaM, TpUBeieHHbIM B [ Pecypcax, 1972]

Pe3ysbTaThl OlleHKU CTAIlMOHAPHOCTU CBUIETENBCTBYIOT, YTO PSIBI CPEIHUX IO-
JIOBbIX U MUHUMAJIbHBIX JIETHUX PACXOJI0OB BOJIbI MOKHO MPUHSITH CTAIIMOHAPHBIMU C
BBICOKOI CTEMEHBIO IOCTOBEPHOCTH.

A 5.4. BoccTaHoBneHue psaoB CTOKa M pacyeT napamMeTpoB
M KPUBbIX pacnpegeneHus pacxofoB BOAbl HA y4acTKe NOABOAHOIO nepexona
(p. 06 — pn. MegBepeBo)

Boccranosiienne pacxonos Boisl B ctBope p. O6b — 1. MeznBeneBo oCyIecTBIis-
JIOCH TIyTeM WHTEPIOJISIIIMKE PACXO/I0B BOJIBI 10 JJINHE PEKH 110 TAHHBIM 3 KAK/IbIii
roJ HaOMIOAeHNI WK 110 BOCCTAHOB/IEHHBIM 3HAYEHUSIM CTOKA 3 TO/IbL, KOTAa HaOJII0-
JIEHUST OTCYTCTBOBAJIH, 110 cTBOpaM p. O6b — 1. Kosmaieso, p. O66-1. IIpoXOpKUHO 1
p. O6b — c. Benoropee.

AJITOPUTM UHTEPIOJISIINH OCTaTOUHO TIpocT. [1o mMeonmMest TaHHBIM 10 pac-
XOJIaM BOJIbI CTPOSITCST UJTM PACCUMTHIBAIOTCST 3aBUCUMOCTH PACXO0B BOJIBI (MaKCH-
MaJIbHbIX, CPEJHUX TOAOBBIX, MUHIUMAJIbHBIX ) OT [IPUPAIIEH I IIomaneil A Bogoc6o-
pa 1o aymne peku Oou.

3a HavaJbHYI0 TOYKY oTcyera Opasicst crBop r. Kosmnameso. [Tpupamnienue mrona-
neit Bogocbopa ot 1. Kosmmarnieso 10 1. IIpoxopkuno cocraBuio AA = 252000 kM2, 710
1. Measeneso — AA = 283000 km?2 110 c. Bestoropse — AA= 2204000 km2.

[Tpu BoccTaHOBIEHWY 3HAUYEHUIT PACXO/IOB BOJIBI B IyHKTE 1. MeiBe/IeBO 32 KakK-
JIBIIA TOJI PAaCCMATPUBAJIOCH /[BA BapvaHTa. B 0flHOM M3 HUX MPOBOIUIACH WHTEPIIO-
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PucyHok A.15 — XpoHonoruyeckne rpadukm xoga pacxonos Boabl A.Menseneso

JIAIUS MEKTy 3HAaUeHUSIMU Pacxo/10B BoJbI B /1. IIpokopkuno u c. benoropee. B npy-
TOM BapuaHTe TPOBOJUIACH HKCTPANOJANNI 3HAYEHUN PACXOZ0B BOJBI 110 CTBOPaM
r. Konmamreso u 1. [Ipoxopkuno B mynkT 1. MeBeieBo.

AHanmus pesyJsibTaToB TIOKA3aJl, YTo 1e1eCO0OPa3HO TIPU BOCCTAHOBIECHUU CTOKA
B 7. MezBe/ieBO MCMOJBb30BATh HKCTPANOJIAINIO T.K. TIPU UHTEPIIOJSAIUNA € TIPUBJIE-
YeHMeM CTOKa B 1. Besoropbe moyvyaiorcs 3aBblllleHHbIC 3HAYCHUS PACXOI0B BOJIBI
B CBSA3M C TeM, 4TO Besoropbe pacnosioskeHo HuzKe BrafieHnd peku VIpTein, KoTopas
MPUHOCUT 3HAYNTEIBHBIN JOTTOJTHUTEIBHBIN CTOK.

B rabmuie A.7 maHbl pacxo/ibl BOJbI (CPeIHIE TOI0BbIE, MAKCUMAIbHBIE, MIHU-
MaJIbHBIE 3a JIETHUU Tepuojl U 3UMHUN TTepuoj) B 7. MenBeneBo, paccCuuTaHHbBIE TI0
AKCTPATIOJIAINN C YYETOM JaHHBIX 110 T. Kosmameso u 1. [Ipoxopkuno, a Ha pucyHke
A.15 npuBonsATCS XpOHOTIOrNYecKue rpaduK Pacxo10B BOIbIL.

[To aTuM pszaM paccuMTaHbl TApaMeTphl U KpuBbIe pactpenesaenusd. [lapamerps
KPUBBIX paCIpeieJieHUsT ONPEIeIAINCh METOJIOM MOMEHTOB TIO Psi/laM, a TakxkKe 110
rpynnoBbiM (0600IIEHHBIM) OlleHKaM 9THX HapameTpoB. 3Hauenns napamerpos C,
C,, r(1) onpexensanucs cormacuo CII [Cox, 2004]. B Tabiume A.8 ganbl mapaMeTps
pacrpezieJieHIs MAKCUMATIBHOTO, CPETHETO TO0BOTO, MUHUMATBHOTO JIETHETO 1 31M-
Hero croka p. O6u — 1. MezBeieBo, paccyuTanHble 10 WHAUBUYAJIbHBIM U IO TIPU-
HATBIM 0606mennbvM mapamerpam C/C ur(1).

Ha pucynkax A.16—A.19 — uzob6paskeHbl KPUBbIe 06ECTIEYEHHOCTH CPEJIHUX TO-
JIOBBIX, MAKCUMAJIbHBIX, MUHUMAJIbHBIX JIETHUX U 3UMHHX PAcXo/0B BobI p. O6b —
1. MenseneBo (3HaueHus pacxo/ioB 1o ocu yMeHbiiensr B 100 pas)), a B Tabuuite A.9
NPUBEIECHBI 3HAYECHUS PACXO/I0B BOJIBI PA3JINUHOI obecredeHHOCTH (KBAHTUIM Pac-
peJiesIeH st ), KOTOPbIE MOTYT OBITh MCHOJIb30BAHbI B TATbHEHIIIX PacyeTax.
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Tabnuua A.7 — Pacxoabl Boapl B 4.MengeneBo, paccumMTaHHble Mo aKCTPanonsumm
C y4eTOM AaHHbIX Mo r. Konnaweso v a. MpoxopkuHo (m3/c)

) A Lo = o a = =
5|8 | &5 4% S | & | &F| &%

= g s s 3 = g s & s 3

% =) 2 0 = = % < =) = =

= 5] = = = o = 5] = = = o

o, = oo T oo T oo o, oo T oo T oo

= QE <3 = Z = Z = QE =3 = = = Z
e OCR | =22 | 22| =& e O | =22 | 25| =&
1915 7200 31600 4910 1430 1955 4800 19800 3330 1310
1916 6300 26800 3000 1550 1956 5600 17800 5020 810
1917 5000 17200 4050 1040 1957 5700 19400 3350 1110

1918 | 4700 | 23800 | 2550 1040 1958 | 6800 | 21600 | 4960 1460
1919 | 7400 | 31000 | 6250 940 1959 | 6200 | 19400 | 4240 1470
1920 | 6100 | 28000 | 2650 1820 1960 | 6600 | 19400 | 4860 1550
1921 6300 | 24400 | 3630 932 1961 6000 | 17700 | 4240 | 2060
1922 6800 | 33600 | 3960 1050 1962 | 4900 | 15500 | 2680 1760
1923 | 6400 | 31000 | 2900 1770 1963 | 4400 | 14400 | 3050 1360
1924 | 6000 | 20000 | 3920 1000 1964 | 5100 | 19400 | 2740 1580
1925 7100 | 32700 | 3700 1150 1965 | 4900 | 16300 | 3540 1560
1926 | 5300 | 24200 | 3900 1000 1966 | 6200 | 20800 | 2710 1640
1927 | 4900 | 20200 | 2330 856 1967 | 4500 | 13900 | 3570 1380
1928 | 6200 | 26000 | 3080 962 1968 | 3900 | 15400 | 2440 1180
1929 | 5200 | 20000 | 2700 810 1969 | 6300 | 23100 | 4350 1250
1930 | 6500 | 25900 | 4350 910 1970 | 6100 | 16800 | 3840 1580
1931 4900 | 18700 | 2750 779 1971 6300 | 20300 | 3980 1560
1932 | 4600 | 17400 | 3230 703 1972 6500 | 18200 | 5010 1430
1933 | 4600 | 19000 | 3650 862 1973 | 6500 | 20000 | 3480 | 2000
1934 | 5100 | 24600 | 3680 1030 1974 | 5200 | 19600 | 3440 1480
1935 5400 | 24700 | 2900 893 1975 6400 | 20300 | 3930 1710
1936 | 5800 | 22600 | 3550 917 1976 | 4400 | 14800 | 3630 1400
1937 6300 | 31000 | 3750 1010 1977 | 4600 | 16800 | 3520 1340
1938 | 6700 | 19300 | 4840 1360 1978 | 5000 | 16300 | 3560 1290
1939 | 5600 | 23500 | 3100 1670 1979 | 5500 | 21300 | 3450 1210
1940 | 4900 | 18000 | 3460 1220 1980 | 4600 | 15600 | 3200 1550
1941 7800 | 40000 | 3950 1310 1981 3900 | 12400 | 2960 1430
1942 6200 | 21000 | 4690 1160 1982 3600 | 12700 | 2720 968

1943 | 5300 | 19300 | 2830 1380 1983 | 5300 | 15500 | 3830 1500
1944 | 5400 | 18500 | 4540 1110 1984 | 5500 | 16800 | 3480 1500
1945 | 4500 | 18300 | 2920 917 1985 5800 | 17500 | 3860 1520
1946 | 7100 | 20500 | 6340 1050 1986 | 5000 | 14800 | 3970 1400
1947 7200 | 27600 | 4460 1410 1987 5000 | 15200 | 3360 1280
1948 | 7300 | 25100 | 5400 1470 1988 | 5500 | 16500 | 3440 1810
1949 | 6500 | 23200 | 4210 1410 1989 | 4300 | 13800 | 1630 | 2790
1950 | 6200 | 21800 | 4950 869 1990 | 5100 | 15700 | 4450 1460
1951 7800 | 19400 | 2660 1240 1991 4800 | 15200 | 3540 1750
1952 | 4900 | 18000 | 3710 1010 1992 5200 | 15100 | 4840 1680
1953 | 5000 | 19800 | 2950 1160 1993 | 5600 | 16300 | 3620 1920
1954 5800 | 16500 | 4320 1040
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Tabavua A.8. NapameTpsbl pacnpeneneHns ctoka p. O6b — a. Meaoeeneso

B = 5 B
- - | 2 :
[Tapametpsr psima = § g = g
= 2 = E =
2 < = B = 2
O = = >3
Jlsmna BoccTaHOBJIEHHOTO Psijia 79 79 79 79
Cpenuee 5640 20 500 3700 1320
Koadpdunnent Bapnarmn C, 0,17 0,26 0,23 0,27
Koaddunnenr acummerpun C 0,24/0,33 | 1,25/1,31 | 0,63/0,70 | 0,93/0,81
Cootrnomenue C/C, 1,41/2,00 | 4,81/5,00 | 2,74/3,00 | 3,44/3,00
Koaddunment aBrokoppessiimu (1) 0,37 0,47 0,12 0,51
Tabnuya A.9. KBaHTUAM 1 NapaMeTpbl pacrnpefeneHnsi CTOKOBbIX PSO0B
p. O6b — n. MenBeneso
P % Q cpep. ron. (Q maxc. Q MUH. JIeT. Q MUH. 31M.
0,01 99,1 615 85,2 34,3
0,05 93,0 523 76,9 30,5
0,1 90,4 488 73,5 28,9
0,5 84,0 405 65,1 25,2
1 80,8 376 61,6 23,7
5 72,8 302 52,6 19,7
10 68,7 271 48,3 17,9
20 64,0 243 43,8 16,0
25 62,5 232 421 15,2
30 60,8 222 40,7 14,7
40 58,3 207 38,1 13,6
50 55,9 195 36,1 12,7
60 53,6 184 35,5 121
70 51,1 172 32,0 11,1
75 49,8 167 30,9 10,7
80 48,4 160 29,8 10,2
90 44,8 146 26,9 9,07
95 42,0 137 24,8 8,23
97 39,0 127 22,6 7,40
99 37,0 121 21,3 6,91
99.5 35,4 115 20,1 6,44
99.9 32,0 106 17,9 5,61
Cpenee 56,4 205 37,0 13,2
Cv 0,17 0,26 0,23 0,27
Cs/Cv 2,00 5,00 3,00 3,00

[IpuwMmedanne: 3HaUEeHUS pacxomoB BobI yMenbieHs! B 100 pas.
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Puc. A.16. KpuBble 06ecne4eHHOCTM CpeiHNX rol0BbIX pacxonoB Boabl p. O6b — A. Meneneso
1 — amMnupuryeckne To4KK, 2 — kprBas 06ecneyeHHOCTM No NapameTpam, pacCimTaHHbIM Mo Paay,
3 — kpurBasi 06eCne4YeHHOCTM No NnapameTpam, 06006LLEHHBIM MO panoHy
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Puc. A.17. KpnBast 06ecneyeHHOCTM MakCManbHbIX Pacxo4oB Boabl 0. O6b — A. Measeneso
1 — amMnnpmyeckre To4kK, 2 — KprBas 06ecneyeHHoCTV No NnapaMmeTpam, paccymuTaHHbIM Mo psay,
3 — kpurBas 06ecneyeHHOCTH No NapameTpam, 0606LLEHHBIM MO panoHy
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Puc. A.18. Kpuasa o6ecneyeHHOCT MUHUMaNbHOMo 3uMHero ctoka p. O6b — A. Menseneso
1 — aMnunpuryeckme To4kM, 2 — Kpnas 0becneyeHHOCTM No napameTpam, PacCHUTaHHbIM No Py,
3 — kpuBast 06ecneyeHHOCTM No napameTpam, 0600LLEHHBIM MO palioHy
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Puc. A.19. Kpnasi 06ecnedeHHOCTM MUHUMaNbHOMO neTHero ctoka p. O6b — A. Menseaeso
1 — aMnupu4eckme To4kK, 2 — KpmnBas 06ecneyeHHOCTM N0 NapaMeTpam, PaCCHNTaHHbIM N0 PAay,
3 — kpuBas obecnevyeHHOCTH No napameTpam, 06006LLIEHHbIM N0 PanoHy
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A.5.5. PacyeTbl ypoBHel BOAbI

PacueTsl ypoBeHHBIX PsZIOB B CTBOPe. Me/iBeneBO MPOU3BOAUINCHC IIPUBJIEYE-
HueM psioB — aHasioros: p. O6b — 1. IIpoxopkuno, p. O6b — c. AleKcaHapoBCKoe,
p. O6b — 1. HikaeBapToBCK U p. O6b — 1. CypryT, TPUBEIEHHBIM K MHOTOIETHEMY
MEPUOJLY.

[lo meromuke, u3no:xkeHHOU B npembiayiiem pasgene u corsacio CII [Csog,
2004], o nepevrcjaeHHbIM PsiaM ObLIN BOCCTAaHOBJIEHBI MAKCUMAaJIbHbIE, CPEIHIE TO-
JIOBBIE, MUHUMAJIbHBIE JIETHUE W 3MMHIE YPOBHU BOJIBI 1T0 PeKaM-aHaJoraM. AHaIN3
BOCCTAHOBJIEHHBIX JTAHHBIX TIOKA3aJT, UTO CPEIHASA KBaJIpaTHYecKasi MOTPENTHOCT BOC-
CTAaHOBJIEHHBIX 3HAYEHUN ypoBHEl He TpeBbimaeT 5—10%.

[IpuBeseHHBIE K MHOTOJIETHEMY MEPHUOY PS/IBI OBLIN MTPOAHATM3UPOBAHBI HA
OJTHOPOJTHOCTD ¥ CTAITMOHAPHOCTH € TIOMOTI[BIO CTATUCTHUECKUX KpUTepueB /lukcoHa,
Cmupnosa-I'pab6ca, Crbiogenrta u Ouiiepa, 0600IEeHHbIX Ha YCAOBUIX aCUMMETPUY-
HOCTH paclipe/ie;IeHri 1 BHYTPUPSIIHON CBSA3AHHOCTH BPEMEHHBIX Psi/IoB [ Pekomen-
naruu, 1984; Crox, 2004].

Ocpennennble 3HaueHusT kK0adduimeHToB aBTokoppesnsinn #(1) n acummeTpun
Cs, TIO/Ty4eHHBIE TTyTeM 0000IIEHHsI TT0 YETHIPEM PsIaM KasKI0H XapaKTePUCTUKH U
HEeOOXOIUMBIE TTPU UCIIOJIB30BaHUN 0000IIEHHBIX KpuTepres, pasubr: 7(1)=0,35 — st
PSI/IOB CPEIHETO/IOBBIX ypoBHEH BobI, #(1)=0,17 — 17151 psi/I0B MaKCUMAJIBHBIX YPOBHEN
BOJIBI BeceHHero 1mos10Bobs, H(1)=0,05 — st Munumanbubix jtetaux u 7(1) =0,64 —
JUTS MUHUMAJIBHBIX 3UMHUX YPOBHE#H Bojibl; Cs=0) /17151 BCceX XapaKTEePUCTHK.

B pesyJibrare aHaM3a OHOPOHOCTH OBLI CJIEJIAH BBIBOJI, UTO PSI/IbI BCEX XapaK-
TEPUCTUK YPOBHEN ABJISIOTCS O[HOPOAHBIMU U MOTYT OBITH UCTIOIb30BAHBI JIJISA TIOJTY -
YeHUs PACUYETHBIX XapaKTEePUCTHIK YPOBHEIT B NCCIelyeMOM cTBOpe /. Me/iBezieBo.

AHain3 CTAIMOHAPHOCTH TaKKe MPOBOMIMJICS TI0 OOOOIIEHHBIM KPUTEPUSIM
CroroterTa n Duiiiepa u pu pasiesieHUN BPEMEHHBIX PSIIOB Ha MOABBIOOPKH 110 JIaTe
BBegenus B aeiictere Hosocubupckoii I[DC. [Tocie NpoBEepKH CTAMOHAPHOCTH 110
CTaTUCTHYECKIM KPUTEPUSIM TIOTYUEHBI T€ JK€ Pe3YJIbTATHI, YTO U JIJIS PACXOIOB BOJIBI:
CTAITMOHAPHOCTH CPEHETOOBBIX U MUTHIMAJIbHBIX JIETHUX U HECTAITMOHAPHOCTH MaK-
CUMAaJIbHBIX BECEHHUX 1 MUHIMAJIbHBIX 3UMHUX YPOBHEN BozibL. [Tpu aTOM OBLIO yCTa-
HOBJIEHO, YTO HECTAIIMOHAPHOCTb XapaKTEePU3YETCs YMEHbIlIEHIEM BeCEHHUX U yBe-
JIMYEHNeM 3UMHUX ypOBHeil Boabl, a BausHue HoBocubupcekoii IDC ocnabesaer mo
Mepe YAATeHUsT OT TIIOTUHBL

KosmmuectsenHas orenka siausitiust Hopocubupckoit TOC B ucciieryeMoM cTBoOpe
1. MeaBezeBo cocrasiisier He 6osiee 8—10%. B 11es10M czies1an BbIBOJL, 4TO Psijibl HAOJII0-
JIEHUIT 32 YPOBHSIMU BOJIBI COOTBETCTBYIOT €CTECTBEHHDBIM YCIOBHSIM M MOTYT OBITD HC-
MIOJIb30BAHBI [IJTsT BOCCTAHOBJIEHUS IAHHBIX B ITYHKTE MIPOEKTHPOBAHNS MeBeaeBo 1
pacuera ypoBHEil 3alaHHON 06eCIEYeHHOCTH.

Boccranosiienve 3HaueHuii ypoBHell Boibl B ctBope p. O6bp — 1. MenseneBo
OCYIIECTBIATIOCH MyTEM WHTEPTIOJNANIMN BOCCTAHOBJICHHBIX WM HAOMIOEHHbBIX 3HA-
YeHUI YPOBHEN 1O JITITHE PEKH 33 KaKIBIN TOJ ¢ MPUBJIEUYEHIEM TAHHBIX B CTBOPAX
1. ITpoxopkuHo, ¢. AjiekcanapoBckoe, T. HiskHeBapTOBCK, T. CypryT. Paccunrannbie
110 UHTEPIIOJAIUHT JAaHHbBIE 110 YPOBHSM BOJIBI B TyHKTe MeiBe/IeBO TIpe/iCTaBIeHbI Ha
pucynke A.20 — u B Tabmuue A.10 — B M BC.

[To maHHbIM HAGITIOECHUTT 32 YPOBHSIMU PACCUUTHIBAINCH 3aBUCUMOCTH YPOBHEI
BOJIBI (CPETHUX TOIOBBIX, MAKCUMATHHBIX, MUHIMAJIbHBIX 32 JIETHUI 1 3MMHUH TIepHO-
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34 1

32 1

30 : : : :
1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990
Tomnr

+— Hroxg. —e— H makc —&— H mum.1. H mum.3.

Puc. A.20. XpoHonorudeckuii rpadunk xoaa yposHer soapl p. O6b — A.Menseneso

Tabnmua A.10 — YpoBHuM BOAbI B Ai. MeaBeneBo, paccynTaHHble MO MHTEPMNONASLMN

H H mun. | H MmuH. H H mun. | H MmuH.

TOJL H maxkc. roj H maxkc.

Cp.TOXL JIeT. 3UM. Cp.TOXL JIeT. 3UM.
1894 42,20 | 33,82 | 32,33 1943 35,05 | 40,94 | 33,01 32,50
1895 42,10 | 33,35 | 32,50 1944 35,12 | 40,44 | 34,28 | 32,12
1896 40,14 | 33,45 | 32,29 1947 3582 | 41,74 | 33,90 | 32,41
1897 40,88 | 34,61 32,43 1948 35,64 | 4196 | 34,32 | 32,22
1898 41,82 | 33,65 | 32,52 1949 3585 | 41,60 | 33,89 | 32,87
1899 42,03 | 32,26 | 32,82 1950 3517 | 41,61 34,59 | 32,30
1900 38,35 | 32,59 | 31,77 1951 34,24 | 40,59 | 32,34 | 32,08
1901 40,08 | 32,76 | 31,69 1952 34,42 | 40,29 | 33,18 | 31,82
1902 42,80 | 33,35 | 31,93 1953 34,33 | 40,55 | 32,57 | 32,14
1903 42,71 35,26 | 31,96 1954 34,83 | 39,50 | 33,80 | 31,77
1904 41,58 | 33,99 | 33,03 1955 34,23 | 40,20 | 32,71 32,20
1905 41,78 | 34,47 | 32,07 1956 34,96 | 39,72 34,30 | 31,78
1906 40,76 | 33,05 | 32,16 1957 35,14 | 40,58 | 32,92 | 32,28
1907 40,21 32,75 | 32,23 1958 35,54 | 41,23 | 34,33 | 32,42
1908 42,03 | 35,05 | 32,03 1959 35,66 | 41,38 | 34,69 | 32,65
1909 4212 | 33,46 | 32,33 1960 36,05 | 41,68 | 35,12 | 3291
1910 40,24 | 32,57 | 32,00 1961 3590 | 41,12 | 34,67 | 33,60
1911 40,67 | 33,53 | 31,62 1962 35,10 | 40,54 | 32,85 | 33,08
1912 41,02 | 33,20 | 31,69 1963 34,45 | 39,80 | 33,19 | 32,57
1913 41,84 | 34,93 | 31,83 1964 34,62 | 41,04 | 32,76 | 32,57
1914 42,29 | 33,35 | 32,41 1965 34,85 | 40,32 | 33,94 | 32,63
1915 41,06 | 33,09 | 31,75 1966 35,22 | 42,62 | 32,70 | 32,75
1916 40,94 | 32,13 | 32,12 1967 34,22 | 38,78 | 33,24 | 32,31
1917 39,58 | 33,74 | 31,45 1968 33,92 | 39,27 | 32,30 | 32,31
1918 40,94 | 32,09 | 31,57 1969 35,44 | 42,40 | 33,93 | 32,17
1919 41,19 | 34,56 | 31,26 1970 35,68 | 41,20 | 33,76 | 33,08
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1920 4090 | 32,29 | 32,12 1971 35,36 | 41,54 | 33,73 | 32,67
1921 41,65 | 33,06 | 31,69 1972 35,55 | 40,64 | 34,68 | 32,35
1922 41,29 | 33,34 | 31,39 1973 3593 | 41,66 | 3391 | 33,19
1923 42,01 | 32,38 | 31,82 1974 34,97 | 40,55 | 33,82 | 32,55
1924 39,77 | 33,82 | 31,73 1975 35,63 | 41,57 | 34,01 | 32,87
1925 4243 | 33,61 | 32,27 1976 | 34,44 | 39,92 | 33,41 | 32,38
1926 41,05 | 34,21 | 32,10 1977 34,81 | 40,19 | 3348 | 32,57
1927 41,32 | 32,44 | 32,01 1978 35,05 | 40,58 | 33,80 | 32,67
1928 42,35 | 32,65 | 31,84 1979 35,67 | 42,39 | 33,39 | 32,67
1929 40,59 | 32,56 | 31,58 1980 35,11 | 39,95 | 33,30 | 33,00
1930 41,72 | 33,86 | 31,56 1981 34,23 | 39,39 | 32,70 | 32,51
1931 40,42 | 32,29 | 31,70 1982 33,85 | 39,25 | 32,36 | 32,16
1932 38,85 | 32,17 | 31,30 1983 3491 | 40,41 | 33,42 | 32,38
1933 40,07 | 33,87 | 31,32 1984 35,37 | 40,71 | 33,46 | 32,72
1934 41,40 | 33,06 | 31,58 1985 3544 | 41,01 | 33,56 | 32,70
1935 4090 | 33,17 | 32,12 1986 | 35,20 | 40,74 | 34,28 | 32,88
1936 34,94 | 41,53 | 33,72 | 31,94 1987 34,88 | 39,97 | 33,00 | 32,64
1937 34,72 | 42779 | 32,69 | 32,23 1988 35,09 | 40,44 | 33,00 | 32,91
1938 35,88 | 40,72 | 34,01 | 32,21 1989 34,23 | 39,01 | 32,20 | 32,67
1939 3518 | 41,70 | 32,89 | 32,61 1990 34,72 | 40,12 | 34,04 | 32,08
1940 34,01 | 40,56 | 32,41 | 31,94 1991 34,44 | 39,58 | 32,96 | 32,70
1941 35,64 | 43,38 | 34,25 | 32,34 1992 34,76 | 39,78 | 33,72 | 32,58
1942 35,36 | 40,88 | 33,93 | 32,10 1993 3511 | 40,35 | 33,61 | 32,74
Tabnuua A.11. KBaHTUAM 1 NapaMeTpbl pacnpeaeneHns ypoBHe
p. O6b — . Meneeneso
P% H cpeprog. H maxc. H muH. Jiet. H MuH. 3uM.
0,01 37,68 44,98 37,14 34,22
0,05 37,40 44,56 36,75 34,01
0,1 37,19 44,23 36,46 33,86
0,5 36,84 43,69 35,97 33,60
1 36,71 43,48 35,78 33,49
5 36,22 4273 35,10 33,13
10 35,94 42,31 34,71 32,92
20 35,59 41,77 34,22 32,67
25 35,52 41,66 34,12 32,61
30 35,38 41,45 33,93 32,51
40 35,17 41,13 33,64 32,36
50 35,03 40,90 33,43 32,25
60 34,85 40,63 33,19 32,12
70 34,66 40,35 32,93 31,98
75 34,56 40,18 32,78 31,90
80 34,44 40,00 32,62 31,81
90 34,14 39,54 32,20 31,59
95 33,89 39,17 31,86 31,41
97 33,73 38,92 31,63 31,29
99 33,44 38,47 31,23 31,07
99,5 33,27 38,21 30,99 30,95
99,9 32,94 37,70 30,52 30,70
Cpennee 35,03 40,91 33,44 32,25
Co 0,02 0,03 0,03 0,02
Cs/Co 0,01 0,01 0,01 0,01
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Puc. A.21. Kpnasi 06ecneyeHHOCTM MaKkcMasbHbIX ypoBHeE Boabl p. O6b — A. Menseaeso
1 — aMnupuyeckne To4kn, 2 — Kpreast 00eCNeYeHHOCT, paccyMTaHHas rno napamMeTpam psaa,
3 — kpusas o6ecnedentoctn npu C,/C,=0,01
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Puc. A.22. KpnBas 06ecnevyeHHOCTN CpeaHeroaoBbIX ypoBHel p. Obb — a.Menseneso
1 — aMnunpuryeckmne To4kK, 2 — Kpnast 06ecnedyeHHOCTM No napameTpam, PacCHUTaHHbIM MO Py,
3 — kpusas o6ecnedenHoctn npu C,/C,=0,01
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Puc. A.23. KpnBast 06ecnedeHHOCT MUHUMasbHBIX TIETHUX ypoBHen Boasl p. O6b — O. Measeneso
1 — amMnnpuyeckme To4ku, 2 — kpmnaas 06ecnevyeHHOCTH, paccymTaHHas No napameTpam psaa,
3 — kpwueas obecnedveHHocTn npu C /C,=0,01
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Puc. A.24. Kpnast 06eCcneyeHHOCT MUHUMASbHbBIX 3UMHKX YpOBHeW Boapl p. Obb — a. Menseneso
1 — amMnupuyeckme Touku, 2 — kpnaas 06ecnevyeHHOCTH, paccymTaHHas No napameTpam psaa,
3 — kpmBas o6ecnedeHHoctv npu C /C, =0,01
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JTbI) OT PACCTOSTHUS 110 JUTUHE PEKU OT HAYAJIBLHOM TOYKN OTCUETA, 32 KOTOPYIO IPUHST
ctBop IIpoxopknuo. Paccrosgaus mesxay crBopom [Ipoxopkuno g0 ¢. AnekcaHapoB-
ckoe paBHo 194 kwm, 1o 1.Menseneso — 244 xm, 1o HuxxneBaproscka — 313 KM, 10
r. Cypryra — 522 kM. VIHTepIOISAIMs MPOBOAMIACH MEKIY CTBOPaMH AJIEKCAH/IPOB-
ckoe u HuskHeBapTOBCK, OCTajIbHbIE CTBOPbI ObLIM [IPUBJIEYEHD! /I aHAIN3a BU/A
3aBUCUMOCTE.

B rtabiuie A.11 paHbl pacyerHble YPOBHU 3aJaHHOI 00eCIeY4eHHOCTH, KOTO-
pble MOTYT OBbITh UCIOJNB30BAHBI B JANbHENIINX pacdyerax, Ha pucyHkax A.21-A.24
IPe/ICTaBJIEHbl KPUBbIE 06ECIIEYeHHOCTH COOTBETCTBYIONIUX YPOoBHEil Boabl p. O6b —
1. Menseneso

A.6. PacueT rogoBoro CToka B Bue CyMMbl C€30HHbIX COCTaBASIOLLUX
no crokopopmupyowmum pakTopam npu OTCYTCTBUM JaHHbIX
rMapoOMeTpUYecKnxX HabnoaeHnii’

Bri6pano 45 Bogoc6opos B paiiore CeBeproro Kpasi ¢ IIMPOKIM AUAIIa30HOM ILIO-
mazeit ot 179 1o 220000 km? 1 ¢ BeicoTaMu, Bapbupyiommmu ot 68 10 290 m. Kpome
3TOTO, 5 BOAOCOOPOB OCTABJIECHBI JIJISI IPOBEPKU METOUKH HA HE3ABUCHMOM MaTepha-
Jie. TIpexie BCero, [I7Ist BCeX BHIOPAHHBIX BOZOCOGOPOB OBLIN OTIPE/IETEHbI ATl HavYaa
CE30HOB, CJIOM CTOKA 3a CE30HBI U OCYIIECTBJICHO 0OO0OIIEHIE MTPEANOIaraeMbIX CTO-
KO(OPMUPYIOIINX (haKTOPOB 0 BOAOCOOPY U 3a Kax bl ce30H. [lasee, 11 KasKa10ro
BOJOCOOPA HAXOMJIUCH PErPECCHOHHBIE 3aBUCUMOCTH JIJIST OTIPEIEICHUS CJI0EB CTOKA
3a KaKJ[bII CE30H. 3aTeM OTpeIessiioch Hanboiee a(hMEKTUBHOE yPaBHEHUE JIJIST Kak-
JIOTO Ce30HA 1 BOLocOopa 1 Pe3yJIbTaThl 0000IIATNCH TT0 TEPPUTOPHUHE JIJIS YCTAHOBJIE-
HUST TEPPUTOPHUATIBHO OOIIET0 ypaBHeHUs. B pesysbraTe pacueToB ObLIN MOJIYYEHBI
calelytoliie ypaBHEHUS ¢ 00I1eit cTpyKTypoil 17t Tepputopun CeBepHOTO Kpast:

a) Ce30H BECEHHETO MOJOBO/IBS:

Y=bX,,+bX,, +bX

sec a1—0i—1

+ by, ¢ Rep.=0,75,

rae X, , — TBepable ocaaku; X,  — OCa[KK 3a MOJ0BOAbE; X . — OCAJIKU 32 MPe/ibl-
JIYTIU JIeTHE-OCEHHNI TTePUO/; Rm — cpefHnil Ko MUITHEHT MHOKECTBEHHON KOP-
PEJISIIIAY JIUIST BCEX BOZOCOOPOB PACCMAaTPUBAEMOTO paiioHa,

nm

Y=a$5+aX, +aU,, +a,cRcp.=082

sec 0CeH

rie § — MakcuMasbHbie cHerosanacsl, U, .
0) JieTHe-OCeHHUI Ce30H:

Y=5b,X3  +b,X* D +bycRep=0,77,

— MPeJIBUMHEE YBJIQKHEHNE ITOYBBI.

rae D — cpepauii 7edUIINT BIAKHOCTH 32 JIETHE-OCEHHUI TIEPUO;
B) [I€PUOJL 3UMHENH MEKEHU:

Y=bX?  +bmn+bX T - +DbycRep.=0,60,

*ITo nannbeiM B.A. Jlo6aHOBA.
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A.6. PacyeT rogoBoro ctoka B BUAE CYMMbI CE30HHbIX COCTaB/ISIIOLLMX. ..

r7ie 1 — TPOJIOKUTEIBHOCTD 3UMHel Meskenn (B HsAX); T,  — cpeHss TemMieparypa
BO3/lyXa 32 3UMHIOIO MEKEHb.

JlaTbl Havyaa U OKOHYAHUS OHOPO/IHBIX CE30HOB, UX TPOIOJIKUTEIbHOCTH, TaK-
e Kak 1 Koo UIMEHTBI ypaBHEHU T GbLTM 0006IIEHBI 0 TEPPUTOPUH PA3TUIHBIMU
crocobaMu: MOCTPOEHNE U30JIUHUIL, OCPEJHEHNE B OJTHOPOHBIX PAOHAX U 3aBUCH-
MOCTH C OIPEAEAIONIUMHI TEPPUTOPUATLHBIMU (PAKTOPAMU, HATIPUMED, 3aBUCUMOCTH
MPOAOIKUATENLHOCTH TOJTOBOIbST OT TITIOTIAAN BOAOCOOPa, TOTYUEHHbIE /7SI TPEX Ofi-
HOPOJHBIX PAlOHOB Ha TEPPUTOPUU. B pe3ysibrare HHTEPHIOJSIIUT U IKCTPATIOISIIINN
JIaT Ce30HOB U KOa(DMUIMEHTOB YPAaBHEHUN Ha TIOBEPOUYHBIE BOAOCOOPBI, OBLIN pac-
CYUTAHBI CJIOM CTOKA 32 KaK/[BIH CE30H U TOJI B BUJIE CYMMBbI CE30HHBIX CJIOEB. B kaue-
CTBE MPUMEPA CPABHEHNE PACCUUTAHHBIX U (DAKTUIECKUX CJIOEB CE30HHOTO 1 FOI0BOTO
cToka s p. Bara — c. Yerp-Cioma nokasano na pucynke A25. Kak Bugno Ha pu-
CYHKE, PACCIMTAHHbIE CJION CTOKA ITPAKTUYECKH TTOJHOCTBIO OTPAYKAIOT ANHAMUKY KO-
sebanmii HabJIIOIEHHOTO CTOKA, Mest HanOOJIBIITE COBIAJIEHUsT 1T TOJOBOTO CTOKA,
KaK MHTErpajbHON XapaKTePUCTUKN U HAUMEHBIITHe — JJisl Ce30HA 3UMHEN MeKeHH.
B pesyJsibrare He3aBUCUMON OIIEHKH 110 5 OBEPOYHBIM BOZ0COOpPAM ObLIH OIIpeieie-

Ywm
YMMr
350F 200
300: 150
250F 100
200-|||| TV W W T VY ST S VA E Y SOb—— b b
1970 1975 1980 1970 1975 1980
Y v Y mm
50 g) 600
a0k 500
30F 400
) [ FEY 300 [ W W W N W N PR

PR W [ Y [ | 1 PE|
1970 1975 1980 1970 1975 1980
Puc. A.25. CpaBHeHue dakTndeckmx (1) n paccuntaHHblx (2) cnoes ctoka p.Bara — c¢. Yctb-Cioma
NS a) BECEHHEero nonoBoabs, 0) NeTHe-0CeHHero ceaoHa, B) Ce30Ha 3MMHEelN MeXeHu,

) FOAOBOro cToka

-101-



lMpunoxerue A. lNpumepsl

HBI OTHOCUTEJbHBIE CTAHAAPTHBIE TIOTpentHocTU: Ae = 24—48 % 17151 TIeproia Becenme-
ro nosoBoabd, Ae = 20—24 % nna netne-ocennero cesona, Ae = 13-33 % n14 cezona
sumHel mesxxenn u Ae = 8—14 % 1141 TOZ0BOTO CTOKA.

A.7. PacyeT BHYTPUrofoBOro pacnpeaesneHns Ctoka MeToaom
cpeaHero pacnpepeneHus CToka 3a rofbl XapakTepHou rpagaumm
BOAHOCTU

TpebyeTcst BBITIOMHUTD PacuyeT BHYTPUTOA0BOTO PACTIPEIETICHUS CTOKA METOIOM
CPETHETO paclpeie/IeHIs CTOKA 32 TO/IbI XapaKTePHOU Tpalalliil BOMHOCTH pekn JIyrn
y c1. Tonmmaueso s mamosoaHoro roga (P =90 %), A = 6350 km?, nepuoz HabmO/1E-
it 1951-1981 rr.

CoryacHo McCleToBaHUSIM BHYTPUTOIOBOTO PEKMMA, TPUHUMAEM: 32 OCHOBHbBIE
CEe30HBI —BECHY (alpesib-UioHb), JIETO-0CEHb (MI0JIb-HOSIOPD), 3UMY (feKabpb-MapT);
3a TUMUTHUPYIOIIUN TTEPUOJ] — JIETO-OCEHb-3UMY; 32 TUMUTUPYIONTUN Ce30H — 3UMY
(cm. prucyHOK.7.1).

ITpousBOANTCS TIEPEBOL CPEAHEMECSTIHBIX PACXO/IOB BOJIBI B 00bEMbI CTOKA C yUe-
TOM Pa3JIN4us B YUCJIe THEN He BUCOKOCHBIX W BUCOKOCHBIX JIET W B UHCJIE CEKYH/I B
pasHbIe MeCSIIBI TO/IA.

PaccunThiBalOTCST TOAOBBIE 0GBEMBI CTOKA MO BOAOXO3SMCTBEHHBIM ToaM (Tab-
guma A 11).

ITo psiy rOMOBBIX 0OBEMOB CTOKA OTIPEIEISIOTCS CPpeiHee 3HaueHne 1 Koaghhu-
ent sapuarmn (W, = 1250 M. M3, Co = 0,29); orromenue Cs/Co = 2 (cpeanee 1o
paiioHy uccienoBanuii). PacueTHbiil 06beM TOIOBOTO CTOKA TIPUHUMAETCS 110 aHa M-
THYecKoii kpugoii Kpunkoro-Menkens Wy, = 821 mum. Ve

ITpousBoANTCS paHKUPOBaHNeE AaHHBIX B Tabuie A.11 1o cTon61ry 06beMOB TO-
N0BOTO cTOKA. [Toce paHKMPOBaHUS TSI K&KIONH CTPOKU PACCIUTBIBAETCS AMITUPH-
yeckast obecredeHHOCTh 1Mo popmyJie cormacto [Crog, 2004].

Bui6upaercst ManoBogHast rpymia jiet (P> 66,7 %). [To aT0ii rpyIiiie paccunThiBa-
I0TCST CPEIHIE 3HAUEHUsT 00BEMOB CTOKA 32 KasK/IbIH MECSII U 32 BOIOXO3sIHCTBEHHBII
rof (tabsmia A.12).

CpeiHeMecsTuHbIe 3HAUEHMsI CTOKA BBIPAJKAIOTCS B TIPOIEHTAX OT CPEAHETO 00be-
Ma TOJIOBOTO CTOKA JIJISI MAJIOBOHON TPYTITIHI.

ITepexon K pacueTHOMY BHYTPHUTOZOBOMY PacCIpe/eJIeHHI0 CTOKA JIJIs roja o0e-
crieqenoct P = 90 % TpOU3BOAUTCST TEPEMHOKEHNEM OTHOCUTETHHON 0N Me-
csranoro croka Ha Wy, (Tabmmma A.13). PacyeTnble cpeiHeMecsIHbIe PACXO/IbI BOIBI
PACCUUTHIBAIOTCS JICJIEHUEM MECSIYHOTO 0ObeMa CTOKAa Ha YUCJO CEKYHI B KOHKPET-
HOM MecsIIie.
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A.8. PacyeT BHYTpUIrogoBOro pacrnpenesieHvsi Ctoka MeToAoM peasbHOro roaa

A.8. PacyeT BHYyTpUronoBoro pacnpeaeneHunsi Croka MeToom
peanbHOro roga

Tpebyercst BBITIOJHUTL PACUYeT BHYTPUTOAOBOTO PACHPEIETCHNsI CTOKA METO-
noM peasibHoro rozia peku Jlyru y ct. Tonmaueso aiist manoBoznoro roga (P =90 %),
A = 6350 kM2, nepuon Habmonennii 1951-1981 rr.

CorlacHO MCCIIeOBAHMAM BHYTPUTOOBOTO PEKUMA, TPUHUMAEM: 32 OCHOBHbIE
Ce30HbI —BeCHy (alpeib-uIOHb ), JeTO-0CeHb (UI0ab-HOI0DE), 3uMy (ZeKabpb-MapT);
32 JTUMUTHUPYIOINIT TIEPUO/I — JIETO-OCEHb-3UMY; 32 JTUMUTUPYIONIUII CE30H — 3UMY
(cMm. pucynok 7.1).

[TpoM3BOANTCS IEPEBOT CPEHEMECSUHBIX PACXOIOB BOJBI B 0OBEMbI CTOKA C yue-
TOM PA3JIMY¥s B UKCJIe [[Hell He BUCOKOCHBIX M BUCOKOCHBIX JIET ¥ B YUCJIE CEKYH]I B
pastble Mecsibl Toza (tabauma A.11).

OnpenensioTes exKeroiHblie 00beMbl CTOKA 32 BOXOX03ANCTBEHHBIH TOJI, TUMUTH-
PYIOIIUI [TePUO/] 1 TUMUTHPYIOIIHIL ce30H (Tabuuia A.14).

Kasxaprii U3 moTyd4eHHbIX PSZOB pamkupyercs (C yKazaHueM B/X Tofa) U JJis
KaK/[0TO0 YJIeHa PAHKUPOBAHHOTO PSI/IA OTPEJIEIISIETCST €T0 HOMITUPUYECKast 00ecIieueH-
HocTb (Tabanma A.15).

JLJist KasK10T0 U3 PSiZIOB OTOUPAIOTCSI TO/IBI MAJIOBOJIHOM TpyTiiibl JieT (P> 66,7 %).
Kak Buzno us Tabmauier A8, B MasoBoauyio rpymnimy aist BT, JITT u JIC nmonanu ciemy-
olMe BOJ0X03daicTBeHHbIe ol 1963—-64, 196465, 1965-66, 197273, 197374,
1975-76. C 11e71p10 06BbEKTUBHOTO BBIGOPA PACUETHOTO TOAA-MOJIEH JIJIsi BCEX mepe-
4ncIeHHbIx JeT 1o gopmyde (7.1) paccunrbiBaercs kpurepuii AP (tabimia A.16).

Tax xax nHamMenbliee sHauenne kputepus (AP = 21) mabmonaercs mas 1965—
66 BOJIOXO3SIHCTBEHHOTO TO/Ia, TO €0 MECSYHbIE 0OBEMbI CTOKA BBHIPAIKAIOTCS B TIPO-
IeHTax oT 06beMa rOJI0BOTO CTOKA U TIPUHUMATOTCS B KA4eCTBE MOJIEIU OTHOCUTE T h-
HOTO BHYTPUTOJIOBOTO PacIipeieIeH sl

Pacuernpiii o0bem rozosoro croka (Wy,, ) onpesesnsercs Tak e, Kak B IpuMe-
pe A7.

[Tepexos K pacyeTHOMY BHYTPUTOMOBOMY PACIIPEIEIEHUIO CTOKA I Toa obe-
criedentoctu P = 90 % 1mponsBoauTCs nepeMHOKeHneM OTHOCUTETbHON 0TI MeCsTd-
toro croka Ha Wy, (Tabmmua A.17).

Pacuernble cpenHeMecstanble PACXO/IbI BOJIbI BEIYUCIISIIOTCS JeJIEHUEM MeCSYHOTO
obbeMa CToKa Ha YKCII0 CeKYH/I B KOHKPETHOM MecsIle.
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Tabnmua A. 14. O6beMbl CTOKa 32 BOJOXO3ANCTBEHHbIN o,
JIMMUTUPYIOLLNIA NEPUO, N IMMUTUPYIOLLIMIA Ce30H; P. Jlyra — cT. TonMmayeBo

Bonoxo3siicTBeHHBII OGmen croxa, mit. w’
Ne /1t ro Ton JlumMuTHpYIOMIMIA JIuMuTHpyomui
IV-III nepuoa VII-IIT ce3on XII-III
1 1951-52 124114 377,93 199,90
2 1952-53 1057,10 496,53 308,34
3 1953-54 1804,58 977,72 299,27
4 1954-55 1022,92 583,06 287,18
5 1955-56 1395,76 426,52 196,87
6 1956-57 1401,24 432,09 214,04
7 1957-58 1861,66 936,58 231,67
8 1958-59 1439,43 573,53 246,02
9 1959-60 1280,31 332,92 119,47
10 1960—61 1388,05 785,68 551,15
1 1961-62 1174,63 621,75 256,29
12 1962-63 2029,03 1048,56 327,53
13 1963-64 913,17 346,76 131,64
14 1964—65 680,96 293,14 150,74
15 1965—-66 812,68 282,25 127,59
16 1966—-67 1768,83 601,48 245,86
17 1967-68 1190,93 416,24 206,84
18 1968—-69 1277,48 506,49 170,62
19 1969-70 1196,46 342,39 153,31
20 1970-71 1233,96 640,18 341,39
21 1971-72 1212,35 340,55 139,52
22 1972-73 698,55 252,88 119,74
23 1973-74 518,40 317,73 169,06
24 1974-75 1731,78 1257,29 646,09
25 1975-76 877,70 292,24 137,42
26 1976-77 1114,98 500,65 203,38
27 1977-78 1189,80 529,44 222,13
28 1978-79 1496,15 842,52 275,20
29 1979-80 1150,55 509,64 253,74
30 1980—-81 1382,10 788,01 398,80
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Tabauua A. 15. PaHX1poBaHHbIE 06bEMbI CTOKA 32 BOAOX3ANCTBEHHbIN MO/,
JIMMUTUPYIOLWWIA NEPUoS, N TIMMUTUPYIOLLINI CE30H;
p. Jlyra — cT1. TonmayeBo (MeToA peasbHOro roga)

Ton Jlumurtupylomuii nepuoy, | Jlumutupytomuii ce3oH

N IV-III VII-III XII-111

. /'H P% O6bem O6bem O6bem

B/X B/X B/X
ron CTOKa,sMJIH. ron CTOKa,3MJIH. ron CTOKa,3MJIH.
M M M

11 323 1962-63 2029,03 1974-175 1257,29 1974-75 646,09
2 | 645 1957-58 1861,66 1962-63 1048,56 1960-61 551,15
3| 968 1953-54 1804,58 1953-54 977,72 1980-81 398,80
4 | 1290 | 1966-67 1768,83 1957-58 936,58 1970-71 341,39
5 | 1613 | 1974-75 1731,78 1978-79 842,52 1962-63 327,53
6 | 19,35 | 1978-79 1496,15 198081 788,01 1952-53 308,34
7 | 22,58 | 1958-59 1439,43 1960-61 785,68 1953-54 299,27
8 | 2581 | 1956-57 1401,24 1970-71 640,18 1954-55 287,18
9 | 29,03 | 1955-56 1395,76 1961-62 621,75 1978-79 275,20
10| 32,26 | 1960-61 1388,05 1966-67 601,48 1961-62 256,29
11| 3548 | 1980-81 1382,10 1954-55 583,06 1979-80 253,74
12 | 38,71 | 1959-60 1280,31 1958-59 573,53 1958-59 246,02
13| 41,94 | 1968-69 1277,48 1977-78 529,44 1966-67 245,86
14 | 45,16 | 1951-52 1241,14 1979-80 509,64 1957-58 231,67
15 | 48,39 | 1970-71 1233,96 1968-69 506,49 1977-78 222,13
16 | 51,61 | 1971-72 1212,35 1976-77 500,65 1956-57 214,04
17 | 54,84 | 1969-70 1196,46 1952-53 496,53 1967-68 206,84
18 | 58,06 | 1967-68 1190,93 1956-57 432,09 1976-77 203,38
19 | 61,29 | 1977-78 1189,80 1955-56 426,52 1951-52 199,90
20 | 64,52 | 1961-62 1174,63 1967-68 416,24 1955-56 196,87

ManoBosHas rpynna

21167,74| 1979-80 | 1150,55 | 1951-52 377,93 1968—-69 170,62
22 170,97 | 1976-77 | 111498 | 1963-64 | 346,76 1973-74 169,06
23 174,19 | 1952-53 | 1057,10 | 1969-70 | 342,39 1969-70 153,31
24 177,42 | 1954-55 | 102292 | 1971-72 340,55 1964-65 150,74
25180,65| 1963—-64 | 913,17 1959-60 | 332,92 1971-72 139,52
26 83,87 | 1975-76 | 877,70 1973-74 | 317,73 1975-76 137,42
27 187,10 | 196566 | 812,68 1964-65 293,14 1963-64 131,64
28 190,32 | 1972-73 698,55 1975-76 | 292,24 1965-66 127,59
29 193,55 | 1964—65 680,96 1965-66 | 282,25 1972-73 119,74
30196,77 | 1973-74 518,40 1972-73 252,88 1959-60 119,47
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A.9. PacyeT BHyTp1UroqoBOro pacrnpeneneHunss Ctoka MeTtoaomM KOMMNOHOBKM

A.9. PacyeT BHYyTPUronoBoro pacnpeaeneHunsi Croka MeToom
KOMMOHOBKM!

TpebGyeTcst BBIMOJHUTH PAaCUeT BHYTPHUTOAOBOTO PACIPENEJNEHUS CTOKA METO-
oM kommonoBku peku Jlyru y cr. ToamadeBo ayst manosoaHoro roga (P = 90 %),
A = 6350 km2, nepuog Habmonenuit 19511981 rr.

CorylacHO uccae1oBaHUSAM BHYTPUTO/IOBOIO PEKHUMA, IPUHUMAEM: 32 OCHOBHbIE
CE30HbL: BeCHY (alpesib-uIioHb), JeTO-0CeHb (MI0JIb-HOAOPS), 3UuMy (IeKabpbh-MapT);
3a TUMUTHUPYIONINN TIEPUOJ] — JIETO-OCCHb-3UMY; 38 JTUMHUTHUPYIOIINN CE30H — 3UMY
(Pucynok 7.1)

[Tpou3BOANTCS TIEPEBOJL CPEAHEMECSIUHBIX PACXO/IOB BOJIBI B 00BEMBI CTOKA C yUe-
TOM PazJIn4us B YUCJIe THEH He BUCOKOCHBIX M BUCOKOCHBIX JIET M B UHCJIE CEKYH/] B
pasHble Mecstiibl Tojia (Tabuuia A. 11).

OmnpenensioTes: eXKeToiHbIe 00bEeMBI CTOKA 32 BOTOX03ANCTBEHHBIH TOJ, TUMUTH-
PYIOLIMI IEPUOJL ¥ JIUMUTHPYIOINIA ce30H (Tabiuma A.14).

JIJIs1 Kayk/0TO M3 TPeX PAIOB M0 AHATUTHYECKIM KPUBBIM OMPE/IEISIOTCS 00heMbI
CTOKA O6eCHCIIEHHOCT'bIO P =90 %: Wy gqo, = 821 Mt M3, Wirg0s = 263 Mo M3,
Wicos, = 108 M. M3,

Pacuernble 00beMBI CTOKA 3a HesuMuTHpPYTomuii epuos (Wi ;) ¥ HeTMMUTH-
pytounii ce3o (Wi ;) ONPEAEAI0OTCA 0 OCTATOUHOMY HPHUHIIUILY:

Wi = Waroos — Worneos, = 821-263 = 558 mumn. M3
Wi = Winooes = Wicgoe = 263108 = 155 M. Mo,

Takum 06pasoM, MOJTYYEHO BHYTPUTOAOBOE PACIIPEAECHIE CTOKA O Ce30HaM
IS MaJIOBOZIHOTO rofia obecriedernnoctr P =90 %:

Becna — Wy = 558 MutH. M3,
Jeto-ocetb — Wy = 155 munm. m?

_ - 3
3uma WJIC,9O% 108 MutH. M

T'ox — WBRQO% =821 M. M3

JlJist BHYTPUCE30HHON KOMIIOHOBKHU OTIPEIEJISIIOTCS €KeroHble 0OheMbl CTOKa
1t Tpex ce30H0B: BecHbI (HJIIT), neta-oceru (HJIC) u 3umebr (JIC).

Kaskpiii M3 MOJIy4eHHBIX PSI/IOB paHupyercs (C yKa3aHUEM B/X TO/A) W JIJIs
KayKJIOTO UJIeHa PAHKUPOBAHHOTO PSI/Ia OMIPEICIISIETCS €T0 OMITMPHYECcKast obecredeH-
HoCTb 110 hopmysie P=P n, /(n,+n,), (tabiunia A.18). 3aTem /s Ka10T0 Ce30Ha OT-
OUpAIOTCs TOABI MATOBOAHON rpy1ibl (P> 66,7 %).

[l BHyTPUCE30HHON KOMIIOHOBKHU ce30Ha «BecHa» UCTOBb3YIOTCS TOIBI MaJIO-
BOJIHO¥ TPYIIIIbL, onpeseieHtHbie o tabsmie A.18 [[is Kakaoro oToGpaHHOTO Toja
MecsTaHble 00BEMBI CTOKA PACIOJIaraloTcst B yObIBAIONIEM MOPSIIKE ¢ YKa3aHUEM Ka-
JICH/ITAPHBIX MECSIEB, K KOTOPBIM OHU OTHOCSTCS (PaHKUPOBAHIE TI0 CTPOKe) (TabJIu-
1a A.19). ITo kaskzoMy cTon0ILy TaOIUIBI PACCUNTHIBAETCS CPEAHIIT 00BEM MECSIHOTO
CTOKA M YKA3bIBAETCST MECSII], HAMOOJIee YacTO BCTPevalonuiicst B atoM crosibie. T1o-
JIy4eHHbIE MeCSTYHbIE OOBEMBI CTOKA BBIPAKAIOTCS B JIOJISIX OT CPETHETO 00beMa CTO-
Ka 32 Ce30H M MPUHUMAIOTCA B KauecTBe MOJIEJTN OTHOCUTEJIBbHOTO BHYTPUCE30HHOTO
pacripesieJieHs: CTOKa. BHyTprce30HHas KOMIIOHOBKA CE30HA «3UMay MTPOU3BOIUTCS
aHasIoTMYHBIM 06pasom (Tabania A.20).
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Tabnuua A.18 — PaHXnpoBaHHbIe CE30HHbIE 0ObEMbI PEYHOIO CTOKA;
p. Jlyra — cT. TonimMa4eBo (MeToa KOMMNOHOBKN)

Becna Jleto-oceHp 3uma
° po HJIII — IV-VI HJIC — VII-XI JIC — XII-IIT
/T B/X Oo0bem croka,| B/x |OGbemcroka,| B/x |O06beM CTOKa,
roj, MJIH. M° roj MJH. M3 roj MJH. M3
1 3,23 1966—67 1167,4 1962-63 721,03 1974-75 646,1
2 6,45 1962-63 980,5 1957-58 704,90 1960-61 551,1
3 | 9,68 1955-56 969,2 1953-54 678,45 1980-81 398,8
4 | 1290 | 1956-57 969,1 1974-75 611,20 1970-71 341,4
5 | 16,43 | 1959-60 947 4 1978-79 567,32 1962-63 327,5
6 | 19,35 | 1957-58 925,1 1980-81 389,21 1952-53 308,3
7 | 22,58 | 1971-72 8718 1961-62 365,46 1953-54 299,3
8 | 2581 | 1958-59 865,9 1966-67 355,62 1954-55 287,2
9 | 29,03 | 1951-52 863,2 1968-69 335,87 1978-79 275,2
10 | 32,26 | 1969-70 854,1 1958-59 327,51 1961-62 256,3
11| 35,48 | 1953-54 826,9 1977-78 307,31 1979-80 253,7
12 | 38,71 | 1967-68 774,7 1970-71 298,79 1958-59 246,0
13 | 41,94 | 1968-69 771,0 1976-77 297,28 1966-67 2459
14 | 45,16 | 1977-78 660,4 1954-55 295,89 1957-58 231,7
15| 48,39 | 1978-79 653,6 1979-80 255,90 1977-78 2221
16 | 51,61 | 1979-80 640,9 1960-61 234,53 195657 2140
17 | 54,84 | 1976-77 614,3 1955-56 229,65 1967-68 206,8
18 | 58,06 | 1960-61 602,4 1956-57 218,05 1976-77 203,4
19 | 61,29 | 1980-81 594,1 1963-64 215,12 1951-52 199,9
20 | 64,52 | 1970-71 593,8 1959-60 213,45 1955-56 196,9
ManoBoaHas rpymnmna
21 | 67,74 | 1975-76 585,5 1967-68 209,40 1968-69 170,6
22 1 70,97 | 1963-64 566,4 1971-72 201,04 1973-74 169,1
23 | 74,19 | 1952-53 560,6 1969-70 189,09 1969-70 153,3
24 | 77,42 | 1961-62 552,9 1952-53 188,19 1964—65 150,7
25| 80,65 | 1965-66 530,4 1951-52 178,04 1971-72 139,5
26 | 83,87 | 1974-75 474,5 1975-76 154,82 1975-76 137,4
27 | 87,10 | 1972-73 445,7 1965-66 154,66 1963-64 131,6
28 | 90,32 | 1954-55 4399 1973-74 148,67 1965-66 127,6
29 | 93,55 | 1964-65 3878 1964-65 142,40 1972-73 119,7
30 | 96,77 | 1973-74 200,7 1972-73 133,14 1959-60 119,5

Ceson «Jleto-OceHb» SIBISIETCSI COCTABHDBIM, U JIJIsI HETO MECSTYHBIE PACXO/IbI JIJIsT
KaykJIOro TOJIa PACIO/IaraloTcs B IOPSAKe YObIBAHUSI OTAENBHO sl KaXKIOro U3 CO-
CTaBJIAIONIKX ero ce30H0B (Tabamna A.21).

[Tepexoy kK pacyeTHOMY BHYTPUCE30HHOMY PACIIPEIe/IEHUIO CTOKA TTPOU3BOUTCS
HepeMHOKEHIEM OTHOCUTEIbHBIX J0JIeil MECIUHOIO CTOKA Ha PacyeTHbI oObeM ce-
30HHOTO cTOKA (Tabsmia A.22).

ITo pesysbraraM BBIYUCIIEHWIT 3amOMHSETCST TabJIIla PACUETHOTO pacrpeiese-
HUS CTOKA 110 MecdllaM U Ce30HaM JJId BOJOX03SAWCTBEHHOro Iroja 00ecredeHHOCTH
P =90 % (tabaumna A.23).

CoriocraBiieHe pe3yJibTaTOB pacdeTa BHYTPUTOJOBOTO PaCIPe/le/ieHnsl CTOKa
p. JIyra cr. Tosmvadeso st Toga obecriedeHHOCThI0 90% mpescTaBieHo Ha pucyHke A.26.

-110-



A.9. PacyeT BHyTpUrooBOro pacrnpeneneHnss Ctoka MeTtoaomM KOMMNOHOBKM

Tabsmua A.19. PacyeT BHYTPMCE30HHOIO pacnpeaenenns ctoka onsa cesoHa «BecHa» no
ManoBoAHOW rpynne net (P > 66,7 %);
p. Jlyra — cT. TonmayeBo (MeTo4, KOMMNOHOBKMN)

Cymma 1 2 3
Ne o
P% | B/xrox |3ace3oH, 3 3 3
n/o MJIH. M® | Mecsl | MiIH. M° | Mecdl, | MJIH. M° | MecsI,

MIH. M3
21 | 67,74 | 1975-76 | 585,5 419,9 v 118,4 \%
22 | 70,97 | 1963-64 | 566,4 272,2 v 2429 \%
23| 74,19 | 1952-53 | 560,6 2929 v 206,2 \Y%
24 | 77,42 | 1961-62 | 552,9 321,4 v 168,7 Vv 62.7 VI
25 | 80,65 | 1965-66 | 530,4 238,2 v 236,2 \% 56.0 VI
26 | 83,87 | 1974-75| 474,5 205,4 A\ 172,6 v 96.4 VI
\%
Vv
\%
\%
A%

47.2 VI
51.3 VI
61.4 VI

27 | 87,10 | 1972-73 | 4457 258,2 v 139,8 47.7 VI
28 | 90,32 | 1954-55| 4399 2141 1Y% 160,4 65.3 VI

29 | 93,55 | 1964-65 | 387,8 172,1 v 154,5 61.2 VI
30 | 96,77 | 1973-74 | 200,7 93,3 v 73,9 33.4 VI
V-9 -9
Cpennee 474,4 2488 Vo1 167,4 Vo1 58,3 VI-10
IIpunsitoe pacripese-
JleHue, B % OT CE30H- 100 52,4 v 35,3 \Y% 12,3 VI

HOTO CTOKa

Tabnuua A.20. PacyeT BHYTPUCE30HHOMO pacnpeneneHuns ctoka
051 ce3oHa «3Mma» No ManoBOAHOM rpynne net (P > 66,7 %);
p. Jlyra — cT. TonmavyeBo (MeTo, KOMNOHOBKMN)

Ne Cymma 1 2 3 4
u /;I P % | B/XTOA |32 CE30H, | MH. " MIH. | MIH. | MIH. |
U 1 ecan | -~ ecan | g ecan | " ecsi|

21 167,74]1968-69| 170,6 56,5 | XII | 45,3 I 36,4 | III | 324 11
22 170,97 |1973-74| 169,1 45,0 1 439 | XII | 431 | III | 37.0 11
23 | 74,19 (1969-70| 153,3 56,5 | XII | 351 | IIT | 327 I 29.0 11
24 177,42 1964-65| 150,7 431 | XII | 41,5 | III | 356 I 30.5 11
2580,65[1971-72| 139,5 40,2 | XII | 396 | III | 32,1 I 27.6 11
26 |83,87(1975-76| 1374 38,3 1 34,6 | XII | 337 | III | 308 11
27 187,10 1963-64| 131,6 45,5 | XII | 34,6 I 262 | III | 253 11
28 190,32 1965-66| 127,6 399 | III | 329 | XII | 28,1 I 26.6 11
29 193,55 [1972-73| 119,7 399 | XII | 356 | IIT | 244 I 19.8 11
30 196,77 [1959-60| 119,5 31,3 | XII | 311 I 30,0 | III | 271 11

XI1-7 111-4 I-5
Cpennee 141,9 436 | 1-2 | 374 | I-3 | 32,2 I-5 28,6 |11-10
1111 XI1-3

[Ipunsaroe
pacripejiesierue, B % 100 30,7 | XII | 26,4 111 22,7 1 20,2 11
OT C€30HHOTO CTOKA
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Puc. A.26. Pac4eTHOEe BHYTPUIrogoBOE pacnpeaeneHme ctoka pekun Jlyra — c1. TonMadeBo ans roga
obecneyeHHocTbio P =90 %; 1 — MeToA cpeaHero pacnpeneneHuns ctoka 3a rofbl XxapakTepHoi
rpagaummn BOAHOCTH, 2 — METO/, peasnibHOro roga, 3 — MeTo, KOMMOHOBKM
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A.10. PacyeT BHYTPMronoBoro pacnpeaesneHns CtToka MeToaoM
KOMIMOHOBKM AJ1F IeT MaNioBOAHON M 0O4YeHb MaJIOBOAHOM rpapauum
BOAHOCTH

Pacuer BHYTPUTOIOBOTO pacmpeziesieHnst CTOKA METOOM KOMITIOHOBKHU TIPOM3-
BOJWTCS B COOTBETCTBUM ¢ TpeboBanusiMu, usnoxenubivu CIT [Csog, 2004]. Huske
JlaeTcst TIPUMepP pacyeta dTHM METOIOM [T p. YH)Ka — T. MaKapbeB 32 PacueTHBIH
67-71eTHUI TIePUOJ] CTOKOBBIX U3MEPEHU /IS JIeT MaJOBOJIHOW M OY€Hb MaJIOBOHOM
rpaganuii BogHoctr. B Tabauniax A.24—A.25 NPUBOAATCS Pe3ysbTaThl pacdyera, Xa-
PaKTepHBIE JIJIS OTIETHHBIX €T0 ITAIIOB.

B rabummie A.24 nansl pesyIbTaThl PacdyeTa CyMM MeCsS9HOTo cToKa BOABI (XQ, )
3a BOJIOXO3SIMCTBEHHBIH TOJI, TUMUTUPYIONINE TTEPUOJ, CE30H U MECSIL 1T KOHKPET-
HBIX MAJIOBOJTHBIX U OY€Hb MAJIOBOTHBIX JIET.

Jannbie Tabauipl A.25 1eMOHCTPUPYIOT pacyer abCcoMOTHOrO (B 0ObEeMHbIX €/I1-
HUIAX ) U OTHOCUTENBHOTO (B % oT 00bema croka 3a BT') pacipeneienus pedHoro cTo-
Ka 110 BOZIOXO3SIMCTBEHHBIM TIEPUOJIAM U CE30HAM B TO/[BI MAJIOBOJIHON M OUYEHb MAJIO-
BOJZIHOM rpajiatiuii (rpymi) BOJHOCTH.

B rabmnuiie A.26 mpuBejieH pacyeT BHYTPUCE30HHOTO PACIIPEIEIEHHS] PETHOTO
croka (£Q; ,..) 1o Mecsauam (Q, | ) Ha IpUMepe JIMMHUTUPYIOIIEro ce30Ha. AHANIOrUY-
HBIM 06PA30M BBITIOJHAIOTCS PACYETHI BHYTPUCE30HHOTO PACTIPEICTIECHUsT CTOKA JIJIsk
IPYTUX BOJIOXO03SIICTBEHHBIX IEPUOJIOB, B YACTHOCTH [IJIsI HETUMUTUPYIOMIUX [T€PUOIA
(HIT) u cezona (HC). PesynbraTh pacueTa BHYyTPUCE30HHOTO OTHOCUTEIBHOTO (B %
OT CE30HHOTO) PACHPEETIeHUsT MECSTYHOTO PEYHOTO CTOKA /LIS MAJIOBOHON TPYIITIbI
BOJIHOCTH CE30HOB JlaHbl B Tabsmie A.27

HManubie Tabauiel A.28 IeMOHCTPUPYIOT PE3yJIbTaThl pacdera abCcOJIOTHOTO
(8 102 M%) u otHOCHTETBHOTO (B % OT TOA0BOTO) BHYTPUTOA0BOTO PACIIPEAEIEHUsT
MECSTYHOTO U CE30HHOTO CTOKA ISt MAJIOBOIHOTO (75%-HOM BEPOSITHOCTH TIPEBLIIIIE-
HUS) U IS O4eHb MaJoBOAHOTO (95%-Hoii 06eceyeHHOCTH ) BOAOX03AHCTBEHHBIX
jieT. B 0CHOBY pacuera TOJI0KEHBI OTHOCHTEbHBIE (B % OT o0beMa cToka 3a BT)
JIAHHBIE O MesKce30HHOM (Tabsmia A.25) ¥ BHYTPUCE30HHOM PACIIPEIEICHUSIX CTO-
ka (mannbie Tabaun A.26 1 A.27), a Takke aHajnoruunbie ganubie aag HIT u HC u
JUISL IPYTUX TPAAINiif BOAHOCTH, B YACTHOCTH, JIJIS TPYIIIBI OY€Hb MAJTOBOHBIX JIET.
ITOT pacyeT BHIMOJTHEH YMHOKEHUEM OTHOCUTEIBHBIX 3HAYCHUN MECAUYHOTO CTOKA,
BBIPAKEHHBIX B % OT 00beMa CTOKA COOTBETCTBYIONIETO ce30Ha (Tabimia A.24, Ha
noo (%, nenennsiii Ha 100) cToka JaHHOTO ce30Ha B rogoBoM (Tabamma A.25). 3Ha-
YEHUST CTOKA 32 BOAOXO03STHCTBEHHDIH 01 75 11 95%-HOI BEPOSITHOCTH TTPEBBITIIEHHSI,
UCIIOJIb30BaHHble B Tabuuie A.28, olpesenesl 10 COOTBETCTBYIONIEN KPUBO 00e-
CIIEYEeHHOCTH.
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A.10. Pacy4eT BHyTpUrooBoOro pacrnpeneneHmnss ctoka MetoaoM KOMIOHOBKU. ..

Tabavua A.25. PacyeT abCoMOTHOIO (B 00 beMHbIX €ANHNLLAX) 1 OTHOCUTENIbHOIO
(B % oT o6bema cToka 3a BI') mexxce30HHOro pacnpenenenns peyHoro ctoka B rofpl
MaJsioBOLHOM N O4EHb MA/IOBOAHOW rpagaumm (rpynn) BOAHOCTA

;E - Cpennue I'pynna BogHocTH
2 E _ g MHOTOJIETHHE (rpazanusi BEpOSITHOCTEl MPEBbIIIEHNS )
= S s = 3HAYeHHs croka 3a BI
g a2 3 B % OT MaJIOBOHAS OYeHb MAJIOBO/IHAS
S L9 L
X5 0 s 50, obbema B % OT B % OT
X E vec | crokasa| ZQ; .. o0bema 2Q; e o0bema
=} BI' croka 3a BI' croka 3a BI'
BT IV-III 1896 100 1460 100 1155 100
HIT IV-VI 1220 64,4 1049 71,9 878 76,0
JITT VII-III 676 35,6 411 28,1 277 24,0
HC VII-XI 500 26,3 283 19,3 182 15,8
JIC XII-IIT 176 9,3 128 8,8 94,8 8,2
BapI/IaHT pacqua C y4€TOM CTOKa ]II/IMI/ITI/Ipy}OHIeFO Mecdalla (MI/IHI/IMEUTBHOTO MECAYHOTO
CTOKA) 3a7laHHoi BepositHocTy npesbiitenns (75% 1 95%)
JIM 11 32,5 1,7 26,5 1,8 20,0 1,7
Ocranpabie | XII-1, IT1 143 7,6 102 7,0 74,8 6,5
MeCSIIIbI
JIC
Tabsmua A.26. Pac4eT BHYTPMCE30HHOIO PacrnpeaesieHns pe4Horo ctoka (2Q;,,..)
no mecauam (Q;,,..) Ha NnpMMepe NMMMUTUPYIOLLIErO Ce30Ha
Ne B mo- Jlumurupytomuii cezon (JIC)
61)5111Ke 1 2 3 4
yObIBaHUS JIC 2Q; e 9 g 9 g 9 g 9 g
C€30HHOTO 3a JIC z S Z 3 Z 3 Z 3
CTOKa = s = < = < = <
46 1916-17| 140,5 | 38,6 XII1 37,5 111 33,6 1 30,8 1T

47 1943-44| 1351 | 34,8 1 34,6 IT 338 | XII | 319 111
48 1939-40| 132,3 | 56,8 XII 29,4 I 23,2 I | 229 11

51 1912-13| 1279 | 37.2 | XII | 343 | 1 | 282 | 11 | 282 | 11
52 |1946-47] 1261 | 42,3 | XII | 284 | 11 | 280 | 1 | 27.4 | 1IN
53 |1955-56] 1251 | 391 | XII | 292 | 1 | 290 | 1l | 27.8 | 1I

58 |1907-08] 117.4 | 325 | 11 | 304 | 11 | 280 | 1 | 268 | XIiI
59 |1908-09] 117.2 | 32,0 | III | 289 | XII | 288 | 1 | 275 | 1

64 1941-42| 89,4 | 257 XII 23,6 I 20,1 II 20,0 111
65 1951-52| 86,8 | 24,1 I 22,3 I 20,7 | XII 19,7 111
66 1944-45| 83,2 | 252 111 20,0 11 19,5 1 18,5 | XII
67 1949-50| 77,0 | 24,5 | XII | 20,0 | III | 16,9 I 15,6 1T
Wroro no rpymme | 2549 | 779 | XII-15| 630 |XII-1| 588 |XII-2| 553 |XII-4

1-1 1-8 1-9 1-4
1I-1 11-6 I1-5 11-10
I11-5 111-7 111-6 111-4
IIpunsitoe pac- 100 30,6 XII 24,7 111 23,0 1 21,7 1I

npezesenue B % OT
CE30HHOTO CTOKA
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Tabnuvuya A.27. BHyTprYce30HHOE OTHOCUTENbHOE (B % OT CE30HHOr0) pacnpeneneHme
MeCAYHOro pe4yHoro cToka ans MaﬂOBO,D,HOI7I rpynrnbl BOOHOCTM CE30HOB

Hemivutupyrommii Hemivutupyrommii ce3on JlumuTupyomuii ce30H
nepuox (HIT) (HC) (JIC)

IV | V | VI |HITI | VIT |[VIII| IX | X | XI | HC | XIT | 1 IT | III | JIC

27,2157,7|15,1|100 | 27,0 16,7 |129|255|17,9 | 100 | 30,6 | 23,0 | 21,7 | 24,7 | 100

Tabmua A.28. PacyeTHOe pacnpeaeneHne ctoka no Mecsuam 1 ce3oHam roaa
(B NpoLEeHTax OT rogoBoro 1 M3 /cek) Ans ManoBOAHOro (75% HoM 06ecneqeHHOCTI)
1 04eHb MasioBoAHOro (95%-Hoi ob6ecrneyeHHOCTM) BOOOX03SICTBEHHbIX IeT

I'pynna BogHocT roga
Bix croxa MasioBogHas Ouenp MaJIOBOAHAS
(P=75%) (P=95%)

% m3/c % M3/c

MecsauHbIi CTOK v 19.6 286 20.6 238
\Y 41.5 605 43.9 507

VI 10.8 158 11.5 133

VII 5.2 76.2 4.3 49.5

VIII 3.2 46.8 2.6 30.0

IX 2.5 36.5 2.0 23.1

X 4.9 71.7 4.1 47.3

X1 3.5 51.3 2.8 32.3

XII 2.7 39.4 2.5 28.9

I 2.0 29.2 1.9 22.0

11 1.9 27.6 1.8 20.8

111 29 32.2 2.0 231

Ce30HHBII CTOK HII 71.0 350 76.0 293
HC 19.3 56.5 15.8 36.4

JIC 8.8 32.1 8.2 23.7

Crok 3a BT’ 100 122 100 96.3

A. 11. Onpepenenve napameTpoB n u A1 peaykunoHHoi ¢popmynbi (8.3)
L9 pacyeTa MaKCUMarbHbIX PAaCXOA0B BECEHHEro nonoBoabs

Il reppuropun Cesepo-3anaga PD tpeGyercs onpenennTh pailoHHbI ITOKa3a-
TeJIb PEAYKIMK 1 U TapaMeTp A, y4NThIBAOIMI CHIKEHNE HHTEHCUBHOCTH PEyK-
LK MOYJISI MAKCHMAJIbHOTO CTOKA ¢ YMEHbIIIEHHEM ILIONIAI BoLocOopa.

[l pemtenus sToii 3agaun ObLIM UCIOIb30BaHbl 104 psiza MaKCUMAIbHBIX Pac-
XOJIOB BECEHHETO TOJIOBO/IbSI M TAKOE JKe KOJIMUECTBO PAIOB CIOEB CTOKA BECEHHETO
L0JI0BO/Ib JIJIS PeK ¢ ItomassamMu Booc6opos ot 10 10 20000 km2. [l kax10ro psiaa
ObLIU PacCYMTaHbl CTATUCTUYECKME MapaMeTPhl 1 OIPeAe/IeHbl MAKCUMAaIbHbIe Pac-
XOJIbI U CJIOU CTOKa oOecriedeHHOCThio P =1 %, COOTBETCTBEHHO Qo1 h1%.

ITepexom 0T MAaKCUMaJIbHBIX PACXO/I0B BECEHHETO MOJIOBO/bsI 0OECIIEUeHHOCThIO
P =1 % Kk MOIyJIsIM CTOKa (g9, 71/ KM?) OCYIECTBIISAICS 10 (hopMyJie
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rae A — mromnaab Bogochopa, KM,

A.11. OnpeaeneHune napametpos n u Al peaykumoHHoM popmyssi (8.3)...

G190, = (Q40,/A)1000,
2

Hanbreiinmmii pacuer cBoauTcst B Tabmuiry A.29. TTo maHHBIM KOJIOHOK 7 1 8 Tab-
Junel A.29 cTponsach paiioHHAsT PEAYKIIMOHHAS 3aBUCUMOCTD (PUCYHOK A.27), s
KOTOPOH OTPEEISLINCH TApaMeTPBl YPaBHEHST INHEHHOI PErpeccu.
B mannoM corydae ypaBHeHUe TUHEHHON perpeccun nMeet BU: y = —0,18 x + 0,38,
cnenoBaresnbHo, KoahduimenT pexykimu n = 0,18.

Tabnuya A.29. BcnomoratenbHas Tabnuvua Asis NoCTPOEHUS PANOHHOW peayKLMOHHOM
3aBUcUMOCTY ans Tepputopun Cesepo-3anapa PO

2 o 9 Qi%y UM hi%, lg(q1%/
/i Pexa — crBOp A, kM wje | ajcum?| mm hin) Ig(A+1)
1 2 3 4 5 6 7 8
1 |Bemukas — g. [Iararnoso 20000 2410 120,5 184 —0,184 4,301
2 |Ucca — n. Busru 1410 222 157,5 204 -0,112 3,150
3 |Copotb — 1. OCUHKUHO 3170 358 113,0 227 -0,302 3,501
4 |JIncra — 1. Tmazatoso 122 41,2 337,3 298 0,054 2,090
5 |¥YTpost — a. Boabimas T'y6a 2970 430 144,8 186 -0,108 3,473
6 |Kymzeb — x. CBepukoBo 739 214 289,5 245 0,073 2,869
7 |IlckoBa — n. Yepusakosuunl | 914 238 260,3 277 —-0,027 2,961
8 |pJloBath — 1. ¥Y3K0€ 398 61,2 153,8 239 -0,191 2,601
101 |ITama — x. YacoseHnckoe 5710 968 169,46 301 —0,249 3,757
102 |FBocbma — 1. Y11akoBO 742 147 198,52 | 296 -0,174 2,871
103 |Kamma — . Epemuna Topa | 1560 244 156,64 | 317 —-0,306 3,193
lg(q19/h1%)
[
y=—0,18x+ 0,38
0,6
0,1
-0,4
-0,9
-1,4
0,0 1,0 2,0 3,0 4,0 5,0 lg(A+1)

Puc. A.27. PalloHHas peaykuMOHHas 3aBUCMMOCTb MakCUManbHOrO BECEHHEIO CTOKa

ona pek Cesepo-3anaga Pd.
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lMpunoxerue A. lNpumepsl

AHa/M3 3aBUCHMOCTH TIOKA3bIBAET, YTO YMEHBINEHUS PEAYKITMH B 30HE MAJBIX
TIommazieit BozocOopoB He HabIIoaeTcs, caeoBaTeIbHo, mapamMeTp A, = 1.

Eciii yMeHbleHre peyKIMi B 30HE MaJIbIX TLIOMIAAeil BOAOCOOPOB UMeET Me-
CTO, TO 3HAYEHNe TapaMeTpa A, OTpese/IsIeTcs MeTOIOM HOC/Ie/[0BaTe bHBIX TPHOIII-
aKennil. B aTom ciyyae ciemyer BapbupoBaTh 3HaueHue napamerpa A, npu GpuKCH-
POBaHHOM TIOKa3aTeje PEAYKINH 7, J0OUBasiCh MUHIMATBHOTO PACXOMKICHUS MEXKLY
(bakTHUECKMMY 3HAYEHUSIMU MAaKCUMAJbHBIX PACXO/IOB U PACXOIAMHU, TIOJYUECHHBIMU
1o peayKIroHHol (opmyJie. IIpu aToM B AManasoHe MaJibIX ILIOIAAeil BogocGopoB
JIOJIKHO OBITH He MeHee 3—4 Touek.

A.12. PacyeTr MaKkCMManbHbIX pacxoA0B BECEHHEro NonoBoAbs
p. MepoBka — a. NloOH4YapoBoO

Peka Ileposka nporekaer Ha Kapesbckom nepereiike 613y ropoga Beibopra.
Pexn paccmarpmBaeMoro pafioHa IPUHAIEXKAT K TUILY PAaBHUHHBIX PEK, /IS KOTO-
PBIX XapaKTEePHO CMEITaHHoe TUTaHke ¢ mpeobiafanneM cHerosoro. Jlyis pek paiiona
XapakTepHa OJIHA BOJIHA TOJIOBOIbs, dopma rupporpada omxHoBepiuHHasA. OCHOB-
Hble Tuziporpadudeckue xapakrepuctuku p. [TepoBka — . ToHuapoBo paubl B Tabm-
e A.30.

Tabnumya A.30. OcHoBHbIe ruaporpaduyeckne xapakTepucTmkm
p. MNepoBka — a. NoOH4apoBO

Pexa — ctBOp A, km

2| Lixm | Iy, %o | I3, %0 | £, % | f0 % | fo %
[TepoBka — 1. TonuapoBo 257 50 1,09 13,1 1,79 79 7,0

Tpebyemcs: paccuNTaTh MAKCUMAIbHbIE PACXOABL 1 MOLYJIN CTOKA BECEHHETO 110~
JIOBOJIbST BEPOSITHOCTBIO eskeroiHoro TpeBbimenust P= 0,1, 1, 2, 3, 5, 10, 25 %.

Pacuer MakCcMMasIbHBIX PAacXOJ0B BECEHHErO I0JIOBOAbs obecriedenHocT P %
MIPOM3BO/IUIICA 110 PeyKITMOHHON hopmyiie (8.3):

0 - Kyh,u, A
max, p (A+A1)n

rae . — CJIOM CTOKAa BECEHHETO IOJIOBOABS 00€CIIeueHHOCThI0 P %; A — mromans
Boz10c60pa, kKM% K, — K02 UIMEnT, XapaKkTepU3yIOIIHil [Py KHOCTh BECEHHETO 110~
TOBOZLBST; W, — KOI(DDUIIEHT, yINTBIBAIONIIIT HEPABEHCTBO CTATHCTHYECKHX Mapame-
TPOB CJIOS CTOKA M MaKCUMAJBHOTO PAcXo/ia BOJBL; # — PAalOHHBIN TOKa3aTeslb pe-
nykuun; A; — koaUIMEnT, XapaKTepU3yIOii CHUKEHNE PEYKIIMU B 30He MaJIbIX
nIomIa/ieil Bogoc6opos; 8, 8,, 8, — K0aHUIMEHTHI, yINTHIBAIONHE CHIKEHHE MOJLY IS
MaKCUMAaJIbHOTO CTOKA COOTBETCTBEHHO IO/ BJIUSHUEM O3€PHOCTH, 3aJIECEHHOCTU U
3a00T0YEHHOCTH.

B cootBerctBuu ¢ CII 33-101-2003 msis ompesiesieHUst 3SHAYCHIH TapaMeTpoB 7 U
A, 6pla mocTpoeHa peyKInonHas 3aBucuMocTs /it pek Cesepo-3anaga PD ¢ mpu-
BJIEUEHIEM JJIMHHOTIEPUOIHBIX PsiioB HabmoaeHuii (cm. Ipumep A.11). B pesynbra-
Te TIOJIy4eHbl pacyeTHbie sHavenusa n = 0,18 n A, = 1.

83,3,

-120-



A.12. PacyeTt MmakcrmasibHbIX pacxooB BECEHHEro noiosBoamsi p. lleposka — . [OH4YapoBO

C nenblo onpenenenns napamerpos K u hp 1o gopmy.ie (8.3) 6oL 0TOOPaHBI 4
PeKH-aHaJIora CO CXOAHBIMU YCJIOBUAMU (POPMUPOBAHUS CTOKA U OJIM3KUMU THIPO-
rpaduyeckumMu xapakrepuctukamu (Tabuauma A.31).

Tabnunuya A.31. OCHOBHbIE rnaporpaduyeckme XxapakTepuCcTUK PEK-aHanoros

Peka — cTBOp Axm? | Lixm | Iy, %o | Iy, %o | f., % | fu % | foo %
CenesneBka — 1. JIyxkaiika 486 44 1,53 24,2 3,50 84 3,0
ITerpoBka — 1. Ipy:xuocenne | 78,6 1 5,00 28,8 2,00 85 0,5
l'opoxoBka — 1. TokapeBo 700 86 0,76 23,0 9,00 68 3,0
Cectpa — j1. benooctpon 390 68 2,05 22,5 0,76 78 6,0

Pacuernoe s3mauenue koadduunenta K, ObL10 onpejeseno Kak cpejiHee 1o
4 pexam-ananoram. /I Kaxaoro anajnora sHauenue K onpeensnoch o6paTHbIM
nyteM 10 opmyJie (8.3) mpu pu = 1. PeaynbraThl pacyera IpecTaBIeHbl B TaOIH-
e A.32.

Tabnuvua A.32. PacyeT koapduumeHTa K, pek-aHanoros

Pexa — cTBOp A, xm? | by, MM | g0, M3/CRM? [ B 8, | B, K,
CenesneBka — 1. Jlyskaiika 486 235 0,149 0,8 10,3810,92| 0,0070
[Terposka — 1. /Ipysxuaocenbe| 78,6 281 0,190 0,8 10,3810,99| 0,0050
lFopoxoska — 1. TokapeBo 700 212 0,056 0,8 10,3910,92| 0,0030
Cecrpa — 1. BesoocTpos 390 249 0,192 1 10,3810,86| 0,0069

Cpennee K, =| 0,006

Jluis noJiyyeHust CJI0eB [0JIOBO/bs PacyeTHOil obecniedennoctu pexku IlepoBka
GBI PACCYUTAHBI CTATHCTHYECKUE XAPAKTEPUCTUKU PSANOB CJOS MOJOBOABS PEK-
ananoros (h, — cpexnee snauenue, C, — koadument sapuaruu, C, — koahuin-
€HT acCMMMeTpHN ). PesysibTaThl pacyera npeacTaBiiensl B Tabauie A.33.

Tabauua A.33. OCHOBHbIE CTaTUCTUYECKME XapaKTepunucTnkn paagoB Cnod BeCeHHero
nonoBoOAbdA peK-aHa/loroB.

Pexa, myHKT A, xm? | hy,mm | C, C, C/C, | 6, % |0y %
CenesneBka — 1. JIyskaiika 486 131 0,29 | 0,28 0,98 5,4 13,7
[TerpoBka — 1. [Ipy:xHOCETHE 78,6 143 0,35 | -0,06 | —0,16 6,8 14,4
TFopoxoBka — 1. TokapeBo 700 117 0,30 | 0,89 2,99 5,9 14,3
Cectpa — 1. Besooctpos 390 137 0,30 | 1,17 3,94 55 13,5

Cpennee: 132 0,31 2,0

Kax BuaHO 13 TabIMIlB], CPEIHEKBAPATHYECKAS TTOTPENTHOCTD CPETHETO 3HAYC-
uust u koabdunrenta Bapuaryn ve npesbimaet 20 %. CirenoBarebHO, pacIeT MOKHO
CUMUTATD HAJICKHDBIM.

YdauThIBas, 4TO pacyeTHas peKa U PEeKM-aHAJOTH PACTIONIOKEHBI B TIpejiesiaxX OT-
HOCHUTENLHO HeGOJBINON TEPPUTOPUH, CTATUCTUIECKNE XaPAKTEPUCTUKU OTIpere-
JIEHBI TIyTeM OCpPeJHeHus 1o pekam-anajoram: h, = 132 mm; C, = 0,31; C/C, = 2
(ecau paccTosiHIE MEXKIY TleHTpaMu GacceiiHOB PacueTHONW PEKM M PEK-aHATIOTOB
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lMpunoxerue A. lNpumepsl

3HaYUTeIbHOE, TO 3HaUeHus iy 1 C, cIe/[yeT oTpeeaTh MyTeM IPOCTPaHCTBEHHOM
MHTEPIIOJISAIINN ).

C ¥UCHoIb30BaHUEM TIOJTYYEHHBIX CTATUCTUYECKUX XapaKTEePUCTUK OBLIHM PACCUH-
TaHbI CJIOU [IOJIOBO/bs PA3IMYHON obecniedeHHoCTH i cTBopa p. [leposka — . Ton-
yapoBo. B kauecTBe pacueTHOIl KPUBOM MCIOJIb30BaHA KpuBas oOecedyeHHOCTel
Kpuiikoro-MenkeJist. Pesyibrarhl pacyeToB mpejcras/iebl B Tabuauie A.34.

Tabamua A.34. PacyeTHble C/IoM NMosioBoAbs, MM B cTBOpe p. MNepoBka — a. FoH4apoBo

Oo6ecneyennocts, P %
0,1 1 2 3 5 10 25
296 245 232 220 206 187 156

KoadhduimenTsl, yauThIBaIoIe HEPABEHCTBO CTATUCTUYECKHUX TTAPAMETPOB KPHU-
BBIX PaCIIpeIeJICeHUS CI0EB CTOKA M MAKCUMAJIBHBIX PACXO/IOB BOJIbI, PACCUNTHIBAJINCE
[0 TPYIIIE PEK UCCIIEAYEMOTo paiioHa ¢ Hanbosee TPOJAOJIKUTETbHBIME PSI/IAMU Ha-
6moaennii 1o gpopmy.ie (8.5)

mp%=(qp%h1%)/(q1%hp%)7
TJE §po, ¥ 45, — MOJIYJIH MAKCHMAIBHOTO BECEHHETO CTOKA JI/C KM? COOTBETCTBEHHO

obecniedennoctbio P% u 1%. IloydenHble 3HaYeHUs I KaKA0H 06eciied4eHHOCTH
OCPEIHAJINCH B IIpejieiax Beero paiiona (tabmiuia A.35).

Tabnvuya A.35. 3HavyeHns KoabdUUMEHTa [, YYUTbLIBAIOLLLErO HEPABEHCTBO
CTaTUCTUYECKMX NapaMeTpPOB C/I0A CTOKa U MakCHMasibHbIX PacX040B BOAObI

O6ecneuyennocts, P %
0,1 1 2 3 5 10 25
1,02 1,00 0,99 0,97 0,96 0,93 0,90

YuuThiBast, 94T0 OTHOCUTEIbHASI 03€PHOCTH Bojpocbopa Meree 2 %, koaddurm-
eHT O TIPUHUMAJICST PABHBIM eIMHHUIIE, O = 1.

Koadpdurument 61, YUYUTBIBAIOMIUY CHIKEHNE MaKCUMAJIbHBIX PACXO/0B BOJBI B
3aJIeCEHHBIX bacceliHax, onpenessiior o dhopmyJie (8.7)

3, =o/(A, + 1)"',

re n” u o0 — K03 UIMEHTBI, 3aBUCSIIINE OT TIPUPOAHOI 30HbI, MPEOdIaAtoNnX Ha
BO0COOPE TIOYBO-TPYHTOB ¥ PACTIOJNOKEHNUS Jieca Ha Bogocbope. B nepsom mpubim-
JKeHNN KoahPUIMEHTDI 72”7 1 0 MOJKHO OITPEICIUTD 0 TIPUIOKEHHIO B.5.

B nannom cayuyae: o = 1, n, = 0,22.

Koaddunment 8, yunrpipaomuil cHuKeHMe MaKCUMaIbHBIX PACXO/I0B BOJbI C
3a00JI04eHHBIX BOAOCOOPOB, ONpeIeIAioT 1o dhopmyJie (8.8)

8, =1-Blg(0,14,+1),

riae A, — oTHOCUTe IbHAS MIOMALh 60JI0T, 3a00I04eHHbIX JIECOB 1 JIyToB B Oacceiine
pek, %; B — xKoabdUIMEHT, OIpeiessieMbIil B 3aBUCUMOCTH OT THIA OOJIOT M MeXa-
HUUYECKOTO COCTaBa MOYBO-TPYHTOB BOKPYT O0JIOT 1 3a00JI0YEHHBIX 3eMeJIb (CO CITI0eM
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A.13. lNpumep pacyeta ruaporpaga BeCeHHero noioBoabsi p. lNeposka — A. [OH4apOBO
topda He meree 30 cMm). B nepBoM npubimskeHnn KoaGGUIMEHT B MOKHO ompejie-
JIATB 110 ipusioxkenuio B6. B nannom cayuae: = 0,7.

B rabumiie A.36 npezicraBieHbl mapaMeTpbl pacyeTHoi dopmydibl (8.3), a B Ta-
6utnite A.37 pacyeTHbIe PACXO/IBI BOJIBI U MOJIYJiU cTOKa p. [lepoBka — 1. ToHUapoBo

Tabnuvuya A.36. MNapameTpbl pacyeTHOM hOopMyIibl

F, xm? K, N A, 5 3, 3, h, Cv | Cs/Cv
257 0,006 0,18 1 1,00 0,38 0,84 132 0,31 2

Tabnumua A.37. PacyeTHble MakCcMasbHble Pacxofbl BOAbI
1 MOAYNN CTOKA BECEHHErO nNosioBoabs p. Neposka — 4. FOH4YapoBO

Xapaxtepucrima O6ecneyennoctb, P %
0,1 1 2 3 5 10 25
Qwm3/c 54,8 44,4 41,5 38,6 35,9 31,5 25,6
q 1/c km? 213 173 161 150 140 123 99,4

A.13. NMpumep pacueta rugporpada BeCEHHEro NosoBoAbS
p. Meposka — a. FloHYyapoBo

Tpebyemcsi mOCTPOUTH TUAPOTPAd, COOTBETCTBYIONNI MAKCUMAIHBHOMY PACXOLY
BECEHHETO TI0JIOBO/IbsT 0bectieueHHocThio P= 1% .

Pexka IlepoBka nporekaer Ha Kapenbckom nepereiike B6msu ropoga Beibopra.
Pexn paccmarpuBaemoro paiioHa MpuHAJJIeKaT K TUITY PABHUHHBIX PeK, 7151 KOTOPBIX
XapaKTePHO CMEIaHHoe TTHTAHNE ¢ TpeodIalanueM cHeroBoTo. J[sa pek pafiona xa-
pakTepHa OJIHA BOJIHA TI0JI0BO/Ib, (hopMa THaporpada ofHoBepITuHHAs. [Ipn BbIOI-
HEHUU PACYeTOB MCIOJIb30BaHbI Pe3yJIbTaThl, oJydyeHHble B IpuMepe A.12.

Pacuer MakenMasbHOTO MTHOBEHHOTO PacX0/ia BOAbI Qo BBIIIOJIHEH 110 Pe/LyKIIK-
omHoii popmye (cm. pumep A.12), Q, 1, = 44,4 M3 /c.

[Tepexomaubiii KOG HOUITMEHT OT MAKCUMAJIBbHOTO MIHOBEHHOTO PacXofia K Mak-
CHMaJIbHOMY CPeIHEeCYTOUHOMY pacXony (Q,.,) B IIepBOM MPUOMMKEHIN TPUHAT 110
[punoxenuto B.7, k= 1,1.

Taxum 06pa3oM, pacYeTHBIN OJXHOMPOIEHTHBIN CPEIHECYTOUHBII PACXOJ PEKH
[Teposka B cTBOpe 2. ['onuapoBo paBen

Qo= Quyop /11 = 44,4/1,1 = 40,4 m3/c.
Jljist TocTpoeHusT pacyeTHOTo THAporpacda B KauecTBe PeKHU-aHajora BbIOpaHa
peka CenesneBka — 1. JIyxkaiika (tabiuia A.38)

Tabmua A.38. OcHOBHbIE rnaporpadunyeckme xapakTepucTnkm
pacyeTHO pekn 1 pekm-aHanora

Pexa — cTBOp A,xm?| Lyxm | I %o | Iy, %o | £, % | [0 % | fo%
[TepoBka — 1. l'onuapoBo 257 50 1,09 13,1 1,79 79 7,0
CenesneBka — 1. JIyxaiika 486 44 1,53 24,2 3,50 84 3,0
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Pacuet nepexopom ot ruaporpada-moaenu K pacyetHomy ruagporpady

B kauectBe ruaporpada-mozaenu Ha peke CesresHeBke BbIOpaH Tuaporpad BeceH-
HEro MmoJIoBo/bs MHOroBogHoro 1966 roza (pucyHok A.28) ¢ 06eciieueHHOCThIO MaK-
cuMasbHoro pacxoza 6mskoit k P = 1% (Q,, 1965 = 69,1 m3/c, Q19 = 72,6 M3/0).

Takum 00pa3oM, HepexoAHbIi Koa(phUIUMEHT [ opauHaT ruaporpada-Momaean
K OpPJMHATaM PacyeTHOTO rujporpada onpesiessercs BhIpKEHHEM k, = Q,/Q, =
40,4/69,1 = 0,58.

OpauHatbl pacyeTHoro rugporpada npusoasares B Tabuuie A.39.

80

70
60

3

Pacxon Bomsi, M /c

50 1
40
30
20

10 A \

0
20.04.66 30.04.66 10.05.66 20.05.66 30.05.66

[ara
Puc. A.28. Tnoporpad BeceHHero nonosoabs Ha p. CenesHeska — A. Jlyxawka, 1966 r.

Tabauua A.39. PacueTt opauHat rugporpada peku Neposka — a. FoOH4YapoBO
nepexoaom oT ruaporpada-mMoaenm K pac4eTHoMy rmagporpady

Jlsmm o1 Hawana Pacxon, M3/c ]I{[;{I/; J(:: Pacxon, M3/c
MOJIOBO/IbS 0, Qp =Q %k [HOTOBObST Q, QlJ =0, %k
1 6,29 3,65 18 39,5 22,9
2 10,6 6,15 19 34,8 20,2
3 15,0 8,70 20 30,1 17,5
4 19,3 11,2 21 27,8 16,1
5 23,6 13,7 22 24,5 14,2
6 28,0 16,2 23 22,3 12,9
7 32,3 18,7 24 20,1 11,7
8 41,5 24,1 25 17,9 10,4
9 50,7 29,4 26 16,2 9,40
10 59,9 34,7 27 14,5 8,41
11 69,1 40,1 28 12,8 7,42
12 65,9 38,2 29 11,1 6,44
13 62,6 36,3 30 10,0 5,80
14 59,3 34,4 31 9,00 5,22
15 53,3 30,9 32 8,00 4,64
16 47,2 27,4 33 7,00 4,06
17 41,2 23,9 34 6,20 3,60
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A.13. lNpumep pacyeta ruaporpaga BeCeHHero noioBoaes p. leposka — A. [OH4YapoBO

Pacuet rugporpada no ypasHenuto l'yapuya

B arom carydae dopma ruzporpada cxemMaTu3npyeTcs 10 ypaBHEHHIO

G

y=10" . (A1)

rJie, ¥ — OPAMHAThI pacyeTHOro ruaporpada Q,, BbIpaKeHHbIE B T0JIAX OT MaKCH-
MaJIbHOTO CPEHECYTOYHOTO PACXOIa BOJIBI paCYeTHON obectiedeHHOCTH; abeiucca
pacueTHOTO TUApPOrpada, BIpakeHHAs B IOJISIX OT MIPOJOJIKUTEIBHOCTH TTOABEMa
HaBoJKa f ; @ — mapaMeTp, 3aBUCAIIMIA OT K09 dUIMEHTa HECUMMETPUYHOCTH TH-
nporpada K

[To pexe-anasory ormpezessieTcs 3HaueHre KOa(pdUINEeHTa HECUMMETPIYHOCTH
ruzgporpada 1966 roxa:

Ky=h,/h=0,36,

rje b — cI1oii cTOKa 3a IepHOJL HOAbeMa MOJI0BO/bS; i — 00IIii €10l TOIOBO/bA.
[To mpusnoxenuio b.8 onpeznessiiorest KoahUITMEHT MOJTHOTBI CTOKA A U Mapa-
METp a:

A=1,0;a=1,52.

Omnpenensiercs ciioii moaosoabst peku Ileposka B cTBope 1. ['ornyapoBo obecrie-
yennoctbio 1 % (cm. mpumep A.12), hyo, = 245 mm.

Onpenesercs MaKCUMaJIBbHBIH cpeAiiecyTOUHbII MO/LYJIb CTOKA BeCEHHero 110710~
BOZIbsT 0OecTieuenHOCTHIO 1% pexn [TepoBka B cTBOPE /1. [OHYapOBO:

Gy, = Quo, /A = 40,4/257 = 0,157 M3 /c xv?

OHPEZIGJIHQTCH YCaIO0BHAA NPOJAOJIZKUTE/IbHOCTD ITOIbEMa ITOJTOBObAI:

t,= 001160, / q,, = 00116 1,0 - 245/0,157 = 18 cyr.

45

! /// \\\\ o vpasnene
30 / ~
] A
20 // 7 }
15 / / z > \\
10 / -
7/

~—

Pacxon Bozbl, M3/

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33
JIH1 OT HaYamamoJI0BObsI
Puc. A.29. PacyeTHble ruaporpadbl BeCEHHEro nonosoaps peku Meposka — A. FoH4YapoBo
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Tabnvua A.40. PacueT opaviHaT rugporpada
peku Neposka — A. NOH4apoBO Mo ypaBHeHuto (A.1)

JIHu ot Y; JIHu ot Y;
Hayana no- | x = t,/t |no ypasue- | Q; =y, Q,, |navanamo- | x =¢,/¢ | noypas- |Q,=y; Q.
JIOBO/IbSI uuio (1) JIOBO/IbSI Henuio (1)
1 0,06 0,00 0,00 23 1,28 0,81 32,7
2 0,11 0,00 0,00 24 1,33 0,75 30,2
3 0,17 0,00 0,00 25 1,39 0,68 27,6
4 0,22 0,00 0,00 26 1,44 0,62 25,0
5 0,28 0,00 0,06 27 1,50 0,56 22,5
6 0,33 0,01 0,38 28 1,56 0,50 20,2
7 0,39 0,03 1,40 29 1,61 0,44 18,0
8 0,44 0,09 3,55 30 1,67 0,39 15,9
9 0,50 0,17 7,02 31 1,72 0,35 14,0
10 0,56 0,29 11,6 32 1,78 0,30 12,3
11 0,61 0,42 17,0 33 1,83 0,27 10,7
12 0,67 0,56 22,5 34 1,89 0,23 9,34
13 0,72 0,69 27,8 35 1,94 0,20 8,11
14 0,78 0,80 32,4 36 2,00 0,17 7,02
15 0,83 0,89 36,0 37 2,06 0,15 6,06
16 0,89 0,95 38,5 38 2,11 0,13 5,22
17 0,94 0,99 39,9 39 2,17 0,11 4,48
18 1,00 1,00 40,4 40 2,22 0,10 3,84
19 1,06 0,99 40,0 41 2,28 0,08 3,29
20 1,11 0,96 38,9 42 2,33 0,07 2,81
21 1,17 0,92 37,2 43 2,39 0,06 2,39
22 1,22 0,87 35,1 44 2,44 0,05 2,04

Jlanmprelimuii pacyeT BoITIOTHSIETCS 110 ypaBHeHNIO (A.1). OpAnHATH pacyeTHOTO
ruziporpada manst B Tabauie A.40. Bmecto ypasaenusi (A.1) MOKHO HUCIIONB30BAThH
OTHOCHUTEJIbHBIE OPIAMHATHI PacuyeTHOro TUaporpada, MpeicTaBJeHHble B TalbJIuIe
b.10 CII 33-101-2003.

Ha pucynke A.29 npuBojsTcs pacyeTHbie rUAporpadbl, TOIydeHHbIE TIO THAPO-
rpady-mozenn u o ypasaenuio (A.1). dust yno6cTBa comocTaBaenus: rugporpadon
BpeMs HACTYTIJIEHNS] MAaKCUMyMa IIPUHSTO OJTHO U TO Ke.

A.14. Pacyet MuHumMmanbHoro 30-CyTO4HOr0o CTOKA

[Ipumep ocHOBaH Ha MPUMEHEHUN AJITOPUTMA PAcyeTa, MPUBEIECHHOTO B pas/ielie
9 nacroammux Pekomengainii.

Bozmoc6op pexu Bugmia Bxoaut B 6acceiin Jlagoxckoro osepa. B sambikaroiiem
crBope c.Boabime Topku umeer momanb Bogocbopa 997 km2. ITo JaHHBIM THAPOMe-
TPUYECKUX HAGIIONEHNIT Ha ECATH OKPYKAIOIIUX PeKaX ¢ ILIOMAAAMU BOLOCOOPOB OT
100 xkm? 10 3000 KM?, HAXOAAIMXCSA B CXOAHBIX (PUBUKO-TeorpaUuecKnX yCAOBHUSIX,
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crponrtcs Tpaduk ¢4,=f(A) a1 nerne-ocennero cesona. Ha rpaduke Hinkmss ornbaro-
1ast JIMHUS SMIUPUIECKUX TOYEK U3MEHSIET CBOE HAKJIOHHOE TIOJI0KEHNE HA TOPU30H-
TanbHoe B 30He 1200 kM2, Cie10BaTeNbHO, peKa OTHOCUTCS K KaTErOPUN MaJbiX.

[Io JaHHBIM TeX e IIYHKTOB HaOJIIOLEeHUs CTPOUTCS rpaduk Q3080 %=f(A) JUIST
JIeTHE-OCEHHET0 Ce30Ha.

I'paduk 11O3BOJISIET OTPENETUTh CPEHIE TI0 PAHOHY 3HadeHust napamerpa b u
koaddunuenta m. Ocpeausaioniasd sMIUPUYecKue TOUKM JUHUS CBSA3U BLIXOJAUT U3
HyJIeBOI TOUKH, CJIe/I0BaTeIbHO, TapaMeTp A, paBen nyro. O3epHOCTD 1 3a00/104€H-
HOCTH BozpocOOpa HesHauuTeJdbHast. [103TOMY BEIMYMHY MUHUMAIBHOTO 30-cyTou-
Horo croka 80%-Hoil 06ecIIe4eHHOCTH MOKHO pacCYuTaTh 110 (hopMy.Jie Q3080 %=bA"’.
MunumanbHblii 30-CyTOYHBIA CTOK MHOI 06ECIIEYeHHOCTI OIIPEAEISIETCs 110 BhIpake-
Huto Qp,, = Ap% Q3080%'

Jlist pacdyera 3MMHEr0 MUHUMAJILHOTO CTOKA MPOM3BOUTCS aHATIOTHYHASA paboTa.

A.15. PacyeT MUHMMAaNbHOrO CTOKAa MasbiX PeK NPU HaNNYUU
3NU30ANYECKUX U KPaTKOBPEMEHHbIX 3KCNEeANLMOHHbIX HabnoaeHui

B GourbiiiECTBE paitoHoB Poccnu gaHHbBIE PEKMMHBIX HAOTIOIEHUH HA MAJIBIX BO-
JIOTOKaX OTCYTCTBYIOT, TO peann3oBaTh 1moaxobl, usnoxennbie B CIT [CBom, 2004]
wim pazziesia 9 nacrosimmux PekoMenaiuii He MpejiCTaBIsIeTCss BOSMOXKHBIM. Bmecte
C TeM, HEPEJIKO UMEIOTCS JIaHHble PaHee BBITIOJHEHHBIX IMU30NUYeCKUX (PAa30BbBIX)
HabJI0AeHUI, KOTOpBIE cogepskaTes B apxuBax [ocruapomerdoH/ia, U3bICKaTeNbCKIX,
MTPOEKTHBIX U JIPYTUX opranu3ainusax. Huke gaetcs mpumep, Kak MOKHO HCIIOJIB30-
BaTh 9T PA3PO3HEHHBIE IAHHBIE JIJIST PACYIETOB MUHUMAJILHOTO CTOKA.

IIpumep: HEOOXOAUMO pacCUUTaTh MUHUMAIbHBIH 30-TH CYTOYHBIN 3UMHUN U
getHuit ctok p.b.Xagaxa — seBoro mpuToka p.Ta3 Ha y4acTke MPOEKTUPYEMOTO BO-
no3abopa it 0ObEKTOB ra30BOT0 MECTOPOKAEHUSL. B THIPOJIOrIYecKOM OTHOIIIEHUH
BOJOTOK sIBJIsIeTcsl HensydeHHbIM. CTaHaapTHbIe PeKUMHbIE HabmogeHus [ugpomer-
c1yK0ObI 32 CTOKOM PEK Ha COIIPe/IeIbHOI TePPUTOPHUM IIPOBOAMUIICEH TOJIBKO Ha 6OJIb-
mux pexax Hazmbive, [Type n Tasze.

Ha masbix pekax B ceBepHbIX paifoHax 3anamanoit Cubupu ¢ cepeantbl 70-x ro-
noB paborana akcreauiuss TY «TTU», KoTOPOil BBIOJHSINCH CTAIlHOHAPHbBIE TH-
JIPOJIOTHYECKIE HAOIOIEHUsT HAa MaJbIX PeKaX Ha MeIBEKbeM MECTOPOKICHUN
(1973-1975 rr.), B paiione noc.Tazosckuit (1971 r.), [yOKUHCKOM MeCTOPOXKICHUN
(1978-1980 rr.), Komcomosbckom mecropoxaernu (1976—1977 rr.), mectoposxie-
nun uM.Mypasienko (1983-1992 rr.). dnusoauyeckue THAPOJOrHYECKIE PAbOThI
BBINOJHAJINCH Ha Pyccko-Peuntckom M-e, Pycckom, IMOyprcokoM, EHbsXMHCKOM,
Cesepo-YpenroiickoM, YpenroiickoMm u CeBepo-T'yOKHHCKOM MECTOPOKIECHUSIX. ITH
nanubie xpausarest B horgax I'Y «TTU» 1 MoryT OBITh UCIIOJIB30BAHbI IIPU OIIPEIeIe-
HUU MUHUMaJIbHOTO cTOKa p.b. Xagxu.

B coorsercrBue CIT [Csox, 2004], B myHKTE HPOEKTUPOBAHUS 00s13aTEJIHHO
JOJIKHBI OBITh IPOBEIEHBI TUAPOJIOTHYECKIE U3bICKAHNS [JIsI IIOBBIIIEHUS TOYHOCTH
u HaziexkHocTH pacyetoB. ['Y «I'TH» BBITOJHWIT 5 THAPOMETPUYECKUX ChEMOK Ha PeKe
Bousbirag Xasixa B 3MMHIOIO U JIETHIOO MeKeHb. Beero nsmepeno va 6 ctsopax 15 pac-
XOJIOB BOJIBI, 13 HUX B JIETHIOIO MeKeHb — 12, 3umHIO0 — 3.
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[TosieBbIe M3MEpEHIST BBITIOJIHEHBI HE TOJBLKO B PACYETHOM CTBOPE, HO M Ha JIPYTHX
y4YacTKaX PeKH U ee IPUTOKAX, TaK KaK IIPU NCIIOJIb30BAHNN PACCMATPUBAEMOTO T10/IX0-
J1a BAsKHO YCTAaHOBUTH 3aKOHOMEPHOCTH M3MEHEHUSI MUHUMAJIBHOTO CTOKA C TIIOIIAJTBIO
BOI0cOOPA UCCTEYEMO PEKU. DTO TIOBBIIACT TOYHOCTD OMPEICTCHUS MUHIMAIBHOTO
CTOKa B PaCYETHOM CTBOPE, TAK KAK TIO3BOJISIET O0OJIee TOUHO YIECTh MECTHBIE OCOOEHHO-
¢t (hOPMUPOBAHMS [TOJ[3EMHOTO TUTAHUS PEKU M MUHUMAJILHOTO PEYHOTO CTOKA.

PaccmaTpuBaeMblil METOAMYECKUI MTO/IX0/], OCHOBAH HA BBISIBJIEHUM CBSI3U N3Me-
HEHVsT MEKEHHOTO CTOKA C TIIONIABI0 BOAOCO0PA PEK B TOIBI PA3TUIHON BOILHOCTH.
CyTb €ro COCTOUT B TOM, UTO, 3HAST PETUOHAIBHYTIO 3aKOHOMEPHOCTh M3MEHEHNUS Ta-
PaMETPOB TON CBSI3U B I'OJBI PA3HON BOAHOCTH MOKHO PEITUTh OOPATHYIO 3a/1auy:
ONPE/IESTUTh BOJHOCTD I'O/Ia B KOTOPBIN MPOBEICHBI T10JIeBbIe PAOOTHI U yCTAHOBJIEHA
CBSI3b MUHUMAJIBHOTO CTOKA C TIIOMIAABI0 BogocOopa.

[17151 BBISABJICHUS ONMCAHHOM CBSA3U MCIIOIB30BAHbI PE3YJIbTATbl MHOTOJIETHUX TH-
nposiorndeckux pa6or I'Y «ITU» Ha ceBepe 3amnagnoii CubMpH, yKazaHHBIX BBIIIIE.
ITo aTM HaHHBIM OIpeiesIeHbI TTapaMeTpbl ypaBHenus Buga A.2 (tabiauia A.41):

Q=aA", (A.2)

[TapameTtp a B ypaBHenun (A.2) 3aBUCUT OT BOJTHOCTH TO/Ia, & M-0TPAKaeT Xapak-
Tep U3MEHEHNST MOIBEMHOTO TUTAHNUS PEK ¢ N3MeHeHneM pa3Mepa X Boochopa u, co-
OTBETCTBEHHO, € TIyOIHOMN Bpe3a. Tak Kak TeoJOTHS U THAPOTEOJOTHYECKUE YCIOBHST
B MHOTOJIETHEM Pa3pe3e MEHSIOTCS MaJIo, TO HapaMeTP M OCTAETCST MOCTOSTHHBIM JIJIsT
OHOPOHOTO TT0 3TUM YCJIOBHUSAM paiioHa, HO Pa3HBIM [T 3SUMHEH U JIeTHE MeKeHN.
3UMOH B 9TUX pailoHaX Ha CTOK MaJIbIX PEK OKa3bIBAET BJIUSHUE U3MEHEHHUE ITPOITYCK-
HO#T CITOCOOHOCTH PyCJIa PEKH TIOT JIEITHBIM TTOKPOBOM.

B kavecTBe XapaKTePUCTUKU BOIHOCTH IIPUHSAT MOIYJIbHbII K0 PUIEHT pac-
CUMTAHHBIHN 110 pekaM-anasioram p. [Isaky [Typ — c. Tapko-Cuae u Hagpim — 1. Hagpim
110 YPABHEHUIO:

(31M, JIeTH)= QMI/IH 30-Tu cyT. (3uMm, JIeTH)/Q cper. MuH. 30-TH cyT. (3UM, JIeTH)’ (AB)
rae QM”H' 30t cyT. (3mm, JTeTH) MHUHUMATbHBIA 30-TH CYTOYHbIM 3UMHUN WUJIN JIETHUU pac-
XOZ BOZIbI B pEKe-aHa/Iore 3a KOHKPETHBIN T'O/I; QcpeH/:[. M. 30-TH cyT. (3uM, aeTH) cpeagHnnumn
MHOTOJIETHUH MUHUMAaJIbHBIN 30-TH CYTOYHbIM 3UMHHWU WJIN JIETHUN PACXO/l BO/Ibl B
peke-anasiore. Pe3ysibrarhbl pacyeToB rpuBeieHbl B Tabsmie A.41.

Tabnuua A.41 — MNapameTpbl ypaBHeHUs (A.2)

JleTHs MesKeHb SHUMHIS MeKeHb
ol a m roj a m
1976 5,3E-05 1,58 1981 0,000229 1,26
1977 9,4E-05 1,53 1982 0,000209 1,27
1978 0,00037 1,41 1983 0,000458 1,16
1979 0,00082 1,28 1984 0,000275 1,24
1984 0,00022 1,49 1986 0,000323 1,19
1985 0,00038 1,44 1987 0,000106 1,36
1986 0,00053 1,42 1989 0,000329 1,22
1989 0,00015 1,42

-128 -



A.15. Pacyet MUHUMAaIbHOro CToKa MaJsibiX Pex...

B kauecTBe anasoroB mpuHsTH 1Ba TocTa (p. [Lsaxy-Ilyp — c. Tapko-Caxne; p. Ha-
I6M — 1. HaibiM) ¢ HaMMEHBITMME TUTOMAAAME BOAOCOOPA U3 BCEX, PACIONOKEH-
HbIX BOM3W. [l 3uMHel MesKeH TPUHAT ofuH axasor — p. Ilaky-Ilyp, Tak xak
aHaInu3 MoKa3asl, 4To Ha p. HambiM, ymameHnHoi Ha GoJblilee PacCTOSTHUE OT HCCIIe-
JIyeMBIX PeK, 3MMHWI CTOK M3MEHSIeTCS He CHHXPOHHO ¢ co cTokoM B p. [Taky-Ilyp.
Cpennuii MHOTOIETHUH 3UMHUN MUHUMAJIBbHBIN 30-TH CYTOUHBIN Pacxo/l BOJBI B P.
[Taxy-Ilyp —c Tapko-Cane pasen 89,6 m?/c. Cpeanuii MHOrOJICTHWIA JT@THUI MUHU-
Masibhbiil 30-Tu cyTouHbBI pacxos Bojbl B p. ILsky-ITyp — c. Tapko-Case cocraiisi-
er — 295 m?/c, B p. Hagbim — 1. Hageim — 402 m3/c. Pegymbrarsl pacyeta MOy IbHBIX
K03 GUIHEHTOB BOJHOCTH JIeTHEH 1 3UMHEH MeXEHH B Iojibl KCIEANIIMOHHBIX TH-
apoaorndecknx Habmogenuii I'Y «I'TH» npusenenst B Tabannax A.42 u A.43.

Tabnmua A.42. MnHUManbHbli 3MMHUIA 30-TK CYyTO4HbIN pacxo Boabl (Q) U MOAYNbHbIN
KO3dPPULMEHT BOAHOCTM B 3TOT nepuog, (K — p. Maky-Nyp (F=34300 km?)

3VIM)

Ton Q,M%/c K ..
1980 98,4 1,09
1981 101,0 1,12
1982 68,5 0,76
1983 88,7 0,98
1984 86,9 0,96
1985 85,8 0,95
1986 93,8 1,04
1987 103,0 1,14
1989 76,1 0,84
1990 75,4 0,83

Tabanua A.43. MnHumManbHbii neTHin 30-TK CyTOUHbIN pacxon Boabl (Q)

1 MOAYNbHbIN KO3 DULMEHT BOOHOCTY B 3TOT Nepunof, (K

neTH

)

p. [aky-Ilyp p. Hagpim — 1. Haztbim .

Tompr (F=34300 km?) (F=48000 km?) CI}?’IHHH
Q, M /c Ko Q, M3 /c K e netH
1975 361 1,26 720 1,84 1,55
1976 146 0,51 321 0,82 0,66
1977 173 0,60 214 0,55 0,58
1978 307 1,07 380 0,97 1,02
1979 361 1,26 492 1,26 1,26
1980 366 1,28 308 0,79 1,03
1981 333 1,16 379 0,97 1,06
1982 200 0,70 372 0,95 0,82
1983 227 0,79 226 0,58 0,68
1984 300 1,05 432 1,10 1,08
1985 382 1,33 517 1,32 1,33
1986 409 1,43 555 1,42 1,42
1987 317 1,11 388 0,99 1,05
1988 179 0,62 287 0,73 0,68
1989 201 0,70 252 0,64 0,67
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ITo ycraHOBIEHHBIM TapamMeTpaM ypaBHeHwst (A.2), mpuBeieHHBIM B Tabuie A.41
U JIAaHHBIM O BOJHOCTU MEKEHHBIX 11eproa0B (Tabuibl A.42 1 A.43) ycTaHOBJIEHBI UX
CBs3M 7151 JieTHe-oceHHel (pucyHok A.30) u 3uMmHeit MesxeHu (pucyrok A.31).

[lanee ycTaHOBJICHBI yPaBHEHUS CBA3W M3MEPEHHBIX MEKEHHBIX PACXO/I0B BOJIBI
Ha peke B. Xagxa u ee nmpuToKax ¢ 1omaznbio Bogocbopa (pucyrok A.32). ITo mo-
JIyUEHHBIM TTapameTpaM a ypaBHeHUs Buma (A.2) i KaKIoil MeKEeHU orpeesieHa
ee BOJIHOCTbD C 1ToMolIbio TpacdukoB Ha pucynkax. A.30 u A.31 u paccunTanbl cpe/Hue
MHOTOJIETHHE PAcX0bl BObI (Tabmuisl A.44—A.47) 110 ypaBHEHUTO:

K

(3uM, J1eTH. )’

(A4)

Q =Q i x
cperj. MuH. 30-Tu cyT. (3UM, JIeTH) M3MEPEHbIiT MIH. (31M, JIETH)

B manHOM ciyyae m3MepeHHBIN pacxojl TPAKTYeTCs Kak MUHUMaIbHbIN 30-Tr
CYTOYHBII. JTO, BO3MOXKHO, 3aHIIKAET PEe3yJbTAThl pacueTa U JaeT HEKOTOPBIN 3a-
MaC HA/IE)KHOCTU TIOJyYeHHBIX 3HAYEHUIT B YCJIOBUSIX CJIA00N THPOJOTHIECKON 13-

K

1,5

1,3

1,1 d

/ . y=162
0.9

/
0,7 ./. p

0,5

0,34
X

0 0,00015 0,0003 0,00045 0,0006 0,00075 0,0009
(@)
Puc. A.30. Ceagb napameTpa (a) ¢ KoapOUUMEHTOM BOAHOCTH
MUHUManbHOro netHero 30-T CYyTOYHOrO CTOKa
Kaum
1,3 7
1,2 1
1,1 1
1,0
0,9 1
0,8 1

0,7 T T T T ]
0 0,0001 0,0002 0,0003 0,0004 0,0005
@
Puc. A.31. Ceasdb napameTpa (a) ¢ KoaDOULMEHTOM BOAHOCTM
MUHUMaNbHOro 3umMHero 30-Tu CyTOYHOro CToka
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,M°/c
10
1 4
0,1 4
0,01
0,001
0,0001
<© 2003 steto
0,00001 4 ® 2004 steto
A 2004 maBosoK
B 2004 3um
0,000001 1 = 2005 3um
0,0000001 . - A, KM
1 10 100 1000

Puc. A.32. CBA3b N3MEPEHHbIX PACXOA0B BOAbI HA P. B. Xasxe
1 ee NpUTOKax ¢ nnoLLansio sogocbopa

yueHHocTH. OTMETUM TaK JKe, YTO PEKH 30HbI OYTPUCTHIX OOJIOT, Tie PacIoIoKeHa
p. B. Xagxa, xapaKTepusyoTcs TIIyOOKUMHU U YCTOMIMBBIMU MEKECHHBIMU TIEPUOIAMH.
[ToaToMy CyIIECTBEHHOTO OTJUYUS CYTOYHOrO OT 30-TU CYTOYHOrO MUHUMAJILHOTO
cToka HeT. KpoMe TOro, TOUHOCTD OIpe/ieIeHNs] 3UMHETO CTOKa B pailoHaxX cO 3HAUM-
TEJIHHOMN TOJIIMHOMN Jibja (2—3 M) MaJa, a HOrPEIIHOCTh CAMUX M3MEPEHUIT CTOKA ITpe-
BoImaer 15%.

Tabnuua A.44. N'amepeHHbIn 1 pacHeTHbI CPeaHUIA MHOTOIETHUI
MUHVUMAaSbHbIN 3UMHWI pacxom, BoAbl, M3/cC

Crso ILromann WN3mepenHblii B Cpeanuii
P BogocGOpa, KM> 2004 r. MHOTOJIETHHIT
p. b. Xagxa 365 0,091 0,077

O ToYHOCTH ITOJIYYEHHBIX PE3YyJIbTATOB MOXKHO CYJUTh Ha OCHOBE CPaBHEHUS UX
C pe3yJbTaTaMi PACYETOB, He YUUTHIBAIOIINX MOJIEBbIE THAPOJOTHYECKUE PabOThl Ha
nccselyeMoii pexe. B mocieaeM caaydae pacueT MUHUMAJIBHBIX PACXO/IOB B pacdeT-
HOM CTBOPE OCYIIECTBIISAETCS TI0 PETMOHATBHBIM METO/IaM PacdyeTa TUAPOTIOTNIECKUX
XapaKTEePUCTUK, OCHOBAHHBIM Ha pe3yJIbTatax 06006IIeHUs JAHHBIX THAPOMETEOPOIIO-
rudeckux HabJIoIeHUH Ha COTPenebHO Tepputopun. JIJist pacyeta peKOMEH/YeTcst
cienyioliee ypaBHeHMe:
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Tabnuvua A.45. NaMepeHHbIn 1 paCHeTHBbIN CpeaHNii MHOrONETHUIA MUHUMAJSTbHbIA
NETHWI pacxof Boapl, M3/c

Mnomas 2003 r. 2004 . HanaTb:i/’l
Creop Boz10C60pA, I/IsMe-u Pacue'mlzn‘/i I/IsMe-u PacquHI:n‘i CpeHHuH .
P peHHbIil | cpeaHMii |peHHbIi| cpeanuii |MHOTOJETHHH
MHOTOJIET. MHOroJet. | PACX0J BO/IbI
1 — pyueii 6/u
(TIp.IPUTOK) 3,4 0,0013 0,0017 0,002
2 — p. b.Xaaxa 365 0,477 0,64 0,544 0,68 0,658
3 — p.b.Xagaxa 375 0,543 0,72 0,627 0,78 0,754
4 — p.Xacyiisaxa
(TIp.IPUTOK) 36 0,0065 0,0087 0,012
5 — pyueii 6/H
(TIp.IPUTOK) 2,8 0,0006 0,0008 0,001
6 — p.b.Xasaxa 426 0,646 0,86 0,698 0,87 0,867

[l pacyeTa MUHUMAJIbHBIX PACX0A0B BOAbI 95% 1 98% obecnedeHHOCTH IPUHSI-
ThI IApaMeTPhI KPUBOII paciipesesieHiis 10 pekaM-anajioram p. [Iaxy-ITyp u p. Hagbim
(3uma — Cv=0.15; Cs/Co=-2.5; nero — Cv=0,28; Cs/Cov=1,5).

Tabnuya A.46. MuHnmanbHble 30-cyTo4uHble pacxonbl BoAbl p. B. Xasxu,
onpeaeneHHbIe C YYeTOM NoNeBbIx nccnemosanuii 2003-2005 rr., m3/c

IInomanp JIeTHe-0CEeHHHMIT 3UMHHIT
Peka-nocr BomocGopa,
KM2 cpenuuii| 95% 98% |cpemnmii| 95% 98%
b. Xagxa-2 365 0,658 0,388 0,32 0,077 0,058 0,049
Q80% =10-3. a(A +f0)m, (A5)

rie Qgpo, — MUHUMATBHBIN 30-CyTOUHbBINH PacXojl BO/bI BEPOSTHOCTDIO MPEBbIIIEHUS
80% 11151 BUMHET0 1 JIeTHe-0CEeHHETro 1eproia, M>/¢; A — 11/101a/1b Bogochopa pexu, kKm2;
a, m, f, — TapaMeTpBI PeyKIIH, OIpeie/iieMble B 3aBUCUMOCTH OT TeorpadidecKix
pailoHOB. Y TOYHEHHbIE 110 JIAHHBIM JKCIEJUITMOHHBIX uccienoBannii 70—80-x rojos
[Mapxos M.JL. u 1ip., 2004 | napameTpsl a, n, £, cieyioniye 171 JIeTHe-0CEHHEro CToKa:
Qgpo, =0,66 - 1073 F1.30 (A.6)
[l 3umuero croka npunsat moxyJsib 80% mo |Pekomenmanuu, 1991], paBubiit
0,4 1/(c km?)
Paccunrannpie pacxo/bl MUHIMAJIBHOTO CTOKA BOJIBI JIJIST 3AMBIKAIOTIIUX CTBOPOB
npuBe/eHsr B Tabuuite A.47. Tlepexoaubie koadduiimenTs 0T 80% 06eCieueHHOCTH K
JPYTUM OTIPE/IEJIeHbI IS JaHHOTO TipuMepa ¢ yueroMm [Tocobue, 1984].

Tabauvua A.47. MnHumanbHble 30-cyTouHble pacxoabl Boabl p.B.Xasaxu,
onpepeneHHble 6e3 yyeta nonesbix nccnegosanunin 2003-2005 rr., m3/c

Pexa-mocE ILiomanb JIeTHEe-OCEHHSS MEeKeHb 3UMHSS MeKeHb
BogocGopa, kM2 | cpexnumii | 80% | 95% | cpemnmii | 80% | 95%
b. Xaaxa -2 365 1,91 1,41 1,13 0,163 0,146 | 0,117
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A.16. Pacyet muHumanbHoro aetHero 30-Tv CyTOYHOro CTOKa...

[MonyweHnble pe3yabTaThl pacyeTa MEKEHHBIX PACXOIOB BOMIBI ABYMS Crocoba-
mu (cM. Tabuuibl. A.46 u A.47) CyIiecTBEHHO OTIMIAIOTCS, 0COOCHHO B MAJIOBOJIHBIC
rozel. [TepBoiil moaxo gaet GoJiee HU3KUE 3HAYCHUST. Y YUTBIBasT, YTO B HEM UCTIOJIB30-
BaHO GoJIbIITe HH(GOPMAIMK U HATYPHBIX JaHHBIX 110 peke b. Xasxe, To ero pesyrbTaThl
MOTYT OBITh TIPUHSITHI, Kak GoJiee HaJesKHbIE.

A.16. Pacyer MuHumanbHoro netiero 30-TM CyTOYHOro CTOKa
eXeroaHou BeposiTHOCTH npeBbileHns 95% o03epHol peku

TpebyeTcst onpeaenTh MUHUMATbHBIH JieTHI 30-TH CYyTOUHBIH CTOK BEPOSITHO-
CTBIO TIpeBbItieHusT 95% (aHHbIe HAOMIOCHNH OTCYTCTBYOT) 110 p. KameHrka (TIpuTok
p. llaru-Konbckuii 10-0B) B ycrbe. [Lnomans Bogocbopa pexu cocTaBasieT — 67 kv,
Pexa mpoTexkaeT uepe3 03epo momaabio 4,1 kK.

Pacuer peKOMEHYeTCsl BBIIOJHSTD MPH OTCYTCTBUU JTAHHBIX HAGJIOACHUI 110
cenyomneMy ypaBHeHHIO:

Qpo, = b(A£A )" 8y Mo,

Paitonnbie mapaMeTpst b U m He BBISBJIEHDI JIsT PACCMATPUBAEMOI TEPPUTOPHH
M3-32 OTCYTCTBHUSI JIOCTATOYHOTO KOJMYECTBA IYHKTOB HAaOJIOMEHUI CO CXOAHBIMU
MIPUPOHBIMU YCJAOBUSIMU (HDOPMUPOBAHUS CTOKA (Pa3juumsi B BBICOTE, 03€PHOCTH,
IO BOAOCOOPOB U T. 1.). TToaToMy pacuer MUHUMAJIBHOTO CTOKa Ge3 yduera
osepHocTu (J1eBas yacTb ypaBHeHus: b(A+A,)™) BBINONHEH Ha OCHOBE JAHHBIX 110
Grmkaiimeii peke-ananory: p. Huska — ycrbe (A=204 xm?). Ha ocHoBe cTaTmcTu-
YEeCKOr0 aHaji3a BBIOOPOK €KETOJHbIX 3HAYCHUN MUHUMAJIBHOTO CTOKA IO 9TOM
peke MUHUMAIBbHBIA 30-TH CYTOYHBIA pacxoix BOAbI 95% IMPEBBINIEHUST COCTABIISIET
Qyso o =0,073 M3/ it g, =0,36 11/(c ®¥m?) (Co=029; Cs=0; Q, , =0,14 m3/c). Taxum
obpasoM, ompejesieMast Xxapakrepuctuka st p.KameHku Ge3 ydera 03epHOCTH CO-
craBuT Qgys,,= 0,36-67,/1000=0,024 m3/c.

Pacuer J0MOJHUTETBHOTO IPUTOKA B PEKY 3a CUeT CPabOTKK 03epa B MEKEHHbIIT
TIepHO/T BBITIOJIHIETCS TI0 yPaBHEHUIO:

Qs po= 0,84 h3oF os/ T

B cJIe/lyIolIel 110C/1e/10BaTe/IbHOCTH:
1. OnpenesnsieM aMIIIUTY/ Ly U3MEHEHUsT YPOBHST BOJIbI B 03€Pe 3a MeKeHHBIH 30-Th
CYTOYHBIH TTePUO/T TIO YPAaBHEHWIO, BBIBEJIEHHOMY /1715 MAJIOBO{THOTO TIEPHO/IA:

hay = 0,0236 H,_ +0,0054,

riae Ho;; — CpEAHAA MHOTOJIETHASA aMIIJINTY/1a Kojebanus YPOBHS BOABI B 03€pE, CM;
PaCCYUTBIBACTCA B 3aBUCUMOCTH OT €TI0 BOIIOC60pHOI>'I IJIONIa/IN 110 YPaBHEHUWIO!

H,, —853A,00%,

e A, — momans Bogocbopa osepa = 20 KMZ,
H, =853-2000%=114cm=114m
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lMpunoxerue A. lNpumepsl

hayy = 0,0236 - 1,14+ 0,0054 = 0,03 M

2. OnpenensieM Qgso, o
Q95% 03 :(0y84 -0,03-4,1- 106/(30 ’ 86400)) = 0,040 MS/C

3. OnpenensieM MUHUMAIbHBIH JieTHUI 30-TH CYyTOYHBIN CTOK €KeT0/THON BEPOsIT-
HOCTH npeBbiiienust 95% s p. Kamenku:

Qysy, = 0,024 + 0,040 = 0,064 m3/c,

Pacuet cpegrero MHOTOJIETHETO MUHUMATBHOTO 30-TH CYTOUHOTO CTOKA TTIPOM3-
BOJIMTCS 110 TIPUBEIEHHON BBIIIE cXeMe, HO aMITUTY/la U3MEeHEeHUs YPOBHSI BOJIbI B
03epe OTIPe/IesISIeTC 110 CJEAYIONEMY BhIPaKeHUIO:

hay= 0,0411 H_ +0,0052 = 0,0411- 1,14 + 0,0052 = 0,052 m
Qup o = 0,046 + 0,84-0,052-4,1-10/86400/30 = 0,115 m?/c

Taxkum 06pazoM, MUHUMaIbHbII 30-TH cyTOUHbII pacxo/ Ha p.KameHke B Masio-
BOJIHBIIT TOJI 32 CUET PETYJIMPYIONIETO BIMSHUA 03epa TIomanbio 4,1 km? , pacmoso-
JKEHHOTO B CPEIHEM TEUEHUHU PEKH, MOBBIIIAETCS MOYTH B 2,5 pas3a, a B CPEAHUN 110
BOHOCTH To/ B 1,5 pas.

A.17. PacyeT MakCUManbHOro 3aTOPHOro YpOBHS BOAbI

TpebyeTcst MPOU3BECTU PACUET MAKCUMAIBHOTO 3aTOPHOTO YPOBHST BOJbI 1% Be-
POSITHOCTH TIpeBbINIeHUs /11 p. XosiofHoi y c. HoBoe (MHOTOJIETHHE THIpOMETpIYe-
CK1e HAOMIOIEH S He TTPOU3BOIIIINCE).

Wcxommapie gaHHble: B XOJE TTOJEBBIX UCCJAEAOBAHUN YCTAHOBJIEHO, YTO 3aTOPHI
JhIa 06Pa3yIOTCsT B XBOCTE COXPAHSIOINXCSI 10 BECHBI 3a5KOPOB, HAMOOIBINIIT PacX0/T
BECEHHETO MOJIOBO/bS 1% BEPOSITHOCTU IIPEBBINIEHNS, PACCINTAHHBIN 110 dopMyJie
P OTCYTCTBUM JaHHBIX Habmogenuii, pasen 1800 m3/c. Ha Gimskaifinmmux pekax —
aHajiorax orouenye Q, o, k Qo coCTaBISIET 0,65. Koopaunarer kpusbix Q = f(H),
B=f(H), h=f(H)uI= f(H), onpenenentble IyTeM IPOMEPOB I1yOHH, HIBEIMPOBa-
HUST GEPETOBBIX CKJIOHOB U TIPOJIOJBHOTO YKJIOHA BOJHOU MOBEPXHOCTU C TIOCIELYIO-
muM pacuetoM 1o GopmyJie [le3u, npuBenensl B tabsmie A.48:

Tabnuuya A.48. KoopauHatbl kpuBbix Q=f(H), B=f(H), h=f(H) n I=f(H)

H, cm 500 600 700 800 900
Q,m/c 114 399 788 1180 1800
B, m 144 160 176 192 208
h, M 2,8 3,4 4,0 4,7 3,3
I, %o 0,00001 0,00005 0,00013 0,00024 0,00034

[To maHHBIM peKn-aHaTIOTa BBIYUCIUM 3HAUEHUE 3aTOPOGOPMUPYIOIIETO pacxo/ia
Q, 10, = 0,65%x1800 = 1170 m3/c.
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A.18. Pacyer ypoBHsi 03epa

3navennio Q ,, = 1170 M3/C COOTBETCTBYIOT CJEAYIONME 3HAUYCHUST OBITOBOTO
YPOBHSI, MTUPUHBI PEKH, TIYOMHDT U YKIOHA BOAHOH TTOBEPXHOCTI:

H g, =800 cm,

B,,=192 M,

hQ3=4,7 M,

14,=0,00024.

3aTOpHBII MAKCUMYM YPOBHS BOJIbI paccurnThiBaeM 1o popmyie (7.51) CIT[Csogx,
2004 ] cnavasa nipu AB/B Q3=O

H, o= (W03 o= Db, o HHo, o= (22,2 %0,0002493-1)x470 + 800 = 1186 c.

PaccumTaHHOMY 3HaYEHUIO YPOBHS COOTBETCTBYET MIMPUHA PEKH, paBHas 265 M.

Torna npu AB/BQ3=O,38 TIOJIy MM HOBOE YTOYHEHHOE 3HaueHne U u H, o T€.

H, = (15,2% 0,00024%3-1) x470 + 800 = 916 cm.

U najiee pacyer BEIETCST METOIOM TIOCIE0BATENLHOTO TPUOJIMKEHS 10 TEX TIOP,
10K TOYKA € KOOpAMHATAMK 3a/iaHHoro B u Bbrancientoro H, ,, He nonaier Ha kpu-
Byio B = f(H) , 4TO uMeeT MeCTO B paccMatpuBaeMoM ciydae ipu B=230 m u AB/
By, =020

H, ,, = (18,2x0,00024 03 -1) x470 + 800 = 1031 cm.

A.18. Pacyet ypoBHS 03epa

Tpebyercst paccunTarh HaUBBICIIMIT yPOBEHb BOAbI 03epa [1y6oKoe B BOCTOYHOI
ero yactu noBTopsieMocTbio 1 pas B 25 jtet. O3epo Haxourcs Ha ceBepe ETP (annbie
Habtoienuii oTcyTeTByIoT). VicXoaHble Jannble: miomaab Bogocbopa ozepa 58,1 km?,
miomazab sepkania 6,5 km2 U3 osepa BbiTekaer pyueil Boictpsrit. I[Topor cToka umeer
ormetKy 2,65M BC. O6beM 03epa B 0eCCTOYHBII II€PUOJ] OTHOCUTENBHO IMOCTOSHEH.
Betep Hazi 03epoM 1perMyIiecTBEHHO 3aa[HOTO HallpaBieHus. MakcumaibHas ero
ckopocth 25 M/c. O3epo BBITSIHYTO € Tora Ha CeBep U MMeeT [UINHY 5 KM [P [ITHPIHE
1 kM.

JlarHble pacyera 9JeMEHTOB BOJHOTO GalaHca o3epa MOKA3bIBAIOT, YTO OCA/KH,
BBIIIQ/IAIONIME HA IIOBEPXHOCTDb 03epa B TeyeHue THPOJOrHYecKOro rojia, He MpeBbl-
matoT 15% mpuxoaHoil yacTy 6ajanca v paBHBI HCITAPEHUIO, TOITOMY YPOBEHHbII pe-
JKUM 03€pa HaXOJUTCS B IIPSMOM 3aBUCUMOCTH OT BECEHHETO IIPUTOKA BOJIbI B HETO.
B cBa3u ¢ aTUM /115 pacyeTa Cpe/HEr0 MHOTOJIETHETO 10//beMa YPOBHS UCIIOJIb3yeM
dbopmyay (7.53) [CBom,2004] ipu f=32.

AH=B(A/Q)" = 32(58,1/6,5)%5 = 96 cm.
IlockombKy 10 JaHHbIM HabG/moaeHnii Ha GimKaimx ozepax-aHasorax Koahdu-

1enT uaMenunsoctd AH pasen 1, To npu Cs=0 opamHaTta KpUBOil pacrpeneIeHus,
COOTBeTCTBYIOMIAs 4%, y = 2,77

H,,, =(y xCo+1,0) AH+H,  +H__ = (2,77 x 1+1,0) ¥ 0,96 +2,65 =6,26 m BC.
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A.19. PacyeT HauBbICLIETr0 YPOBHS BOAbI 00€CNe4eHHOCTbI0
1%, 5%, 10%, Ha y4yacTKe NPOEeKTMPYeMOoro MOCTOBOI0O
nepexopa Ha p. Jlena

Tpebyercst paccuntarth HaUBBICIIUE YPOBEHb BOAbI 0becriedeHHOCThIO 1%, 5%,
10%, Ha yuyacTke TIPOEKTUPYEMOTO MOCTOBOTO mepexozia Ha p. JleHa. YdacTok Gec-
npuTouHblil. HabsmoeHust 32 ypOBEHHBIM PEKUMOM pekn Ha yuactke 1457—1574 km
OT YCThsI, CUCTEMATUYECKU POBOZsATC ¢ 19271 1o HacTosiiiee BpeMs Ha THIPOJIOTH-
yeckux nocrax Iokposck (1574 kM), ¢ 1937 r. Tabara (1527 xm), ¢ 1934 r. Skyrck
(1491 xm), u ¢ 1935 r Kanramaccsr (1457 km). B Henocpencrsennoii 6;1M30¢TH OT Ha-
MeJaeMOTO CTBOPA MOCTOBOTO Mepexo/ia HAXOJUTCST BOAOMEPHBIN 1ocT y ¢. Tabara
(B 2 KM HUKE 10 TEYEHUIO).

O6ue mostoskeHust 1 TpebOBaHUS K OPTaHU3AINHI W TIOPSIIKY TPOBEICHUS HHIKe-
HEPHBIX TUPOJIOTUYECKUX pacueToB cojiepxkaThest B CBoje mpasua [Ceog, 2004].

[Ipeske ueM HaYaTh CTATUCTUYECKYIO 00PabOTKY MCXOMHBIX JAHHBIX HabIIO/e-
HUH HEOOXOAUMO OCYIIECTBUTD WX TIPUBEJICHUE K €CTECTBEHHOMY PEKUMY, €CJIH JlaH-
Hble ObIITM HAPYIIEHBI XO3AUCTBEHHOI EATEIBHOCTDIO, U OIIEHUTH UX OJHOPOIHOCTh
U cTannoHapHocTb. OIeHKa OJHOPOJHOCTH HAUBBICIINX YPOBHEN BOIbI BBITIOTHIETCST
1o 10 aKkcTpeMaTbHBIM 3HAYEHISIM MAKCUMAJIbHBIX YPOBHEN BOJBI B PSIZIAX, PACIIONO-
JKEHHBIX B yObIBatonieM nopsiake (kpurepuu [ukcona u Cmuprosa—I'pabea). Cra-
[IMOHAPHOCTH OTEHUBAETCS 10 BBIGOPOUHBIM cpeninm (kputepunt CThIOIEHTa) U IUC-
nepcusiM (kputepuii Durirepa), pacCUNTAHHBIM TI0 TIEPBOIL U BTOPOIT TIOJIOBUHE PSIIOB
HabJIOIeH U,

Cueytotuii atar — npuBejieHe HabJIOEHHBIX JAHHBIX 32 HAMBBICIIIUME YPOB-
HAMM BOJIbI K MHOTOJIETHEMY Tiepuoiy. Bosiee mogpobryo nHGOpMaIio 0 MeToax
IPUBEIEHUsT THAPOJIOTUIECKUX XAPAKTEPUCTUK U UX MAPAMETPOB K MHOTOJIETHEMY

105
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Puc. A.33. MHoroneTHue konebaHus HanBbICLUNX B FOAy YPOBHEN BOAbI . J1eHsbl
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A.19. PacyeT HanBbICLLIEro ypoBHSs BoAbl obecriedeHHOCTbo 1%, 5%, 10%...

MEPUOLY TP PasMIHOM 0ObheMe MCXOJAHOW WHMOpMaIm MOKHO Haiitn B CBoje
npasua [Csox, 2004].

[To HaBIIOIEHHBIM U TPUBEICHHBIM K MHOTOJIETHEMY TEPHO/Y JTaHHBIM ObLI T10-
CTPOEH XPOHOJIOTHYeCKUH rpachuK MHOTOJIETHUX KOJIeOAHN HAUBBICIITIX B TOJIY YPOB-
Heii Bozbl p. JIeHa B cTBOpax r'MpoJIoruueckux moctos: ITokposck, Tabara, SkyTck u
Kanranaccst (pucynok A.33) Ilo ocu opamHAT OT/I03KEHBI HAMBBICIINE B TOJY YPOBHU
BOJIbI B MeTpax BanTuiickoii cucteMsl, a o ocu abciuce — rojibl. Ha ocHoBaHUY J1aH-
HOTO TpauKa MOKHO YTBEPKIATD, YTO X0/ KOJleGaHWil HAUBBICIIINX YPOBHEN OT TO/Ia
K TOJLy Ha BCEX PacCMaTPUBAEMbIX MOCTaX CUH(Aa3HBIH. DTO 06CTOATETBCTBO CBU/E-
TEJBCTBYET 00 OHOOGPA3HBIX YCJAOBHUAX (HOPMUPOBAHNUST HAUBBICIIAX B TOJIY YPOBHEH
BOJIBI HA PACCMATPUBAEMOM ydacTke p. JleHa.

[To BOCCTAaHOBJIEHHBIM PsijlaM COBMECTHO € HAGJIOJCHHBIMU JIAHHBIMU PACcCUt-
TBHIBAIOTCS TAPAMETPBI PACIIPEIETIEHNUsT: CPe/lHee MHOTOJIeTHee 3HaYenne, Koahduiu-
€HTBI BapUaIlN, ACUMMETPUU U KOI(DHUITMEHT aBTOKOPPEJIAIINH, a TaK:Ke KBAHTUIN
pacIpeseseHus.

BoccTraHoB/IEHHBIE 3HAUEHNST HAMBBICIITNX YPOBHEH BOJIBI IMEIOT 0CO00€E 3HAUCHHE,
TaK Kak B 9TOT Mepro/| HabJIIoa/INCh OueHb OOJIbIINE 3HAYCHISI HAMBBICIINX YPOBHEN
BOJIBI, BKJIOUAST 3HAYEHUS, KOTOPBIE ABJISTIOTCS CAMBIME OOJTBIITMMI 32 BECh TIEPUOJT Ha-
omonennit (1930 r.), on Habogancs Ha THAPoJIorHYeckoM mocty B ITokposcke. Oco-
GEHHO Ba)KHO MCIIOJIb30BaTh U CBElEHUsT 00 MCTOPUUECKOM ypoBHE BOjbI B 1864 romy
mipu 3arope Jbaa y . Axyrck (1174 cm Hag Hysiem rpaduka THAPOJOTTYECKOTO TTOCTA).

B cBa3u ¢ Tem, uto ypoBenb 1930 roza mnpeBbiia BICIIMI UCTOPUYECKUI YPO-
BeHb 1864 roza, To ero 00ecedeHHOCTD ONPEIe/IsSeTCs Kak /I IePBOro YjieHa PaH-
JKMPOBAHHOTO Psiia MPU YCJIOBHUK, YTO 9TOT YPOBeHb He ObLI TpesbiiieH ¢ 1864 r.,
T. e. 1o opmyze 1/(N+1), rme N=139 ner (1864—2003 rr.). B pesynbraTe mosyuena
06ecIeYeHHOCTh HAMBBICIIIETO B TOLY YPOBHs BOJIbI ¥ ¢. Tabara, pasuas 0,7 %.

OGeciedeHHOCTD Ke BBICIIEr0 NCTOPUYECKOro ypoBHs 1864 roza onpenensercs
1o dopmyne 2/(N+1), Tak kak on 6b11 ke yposaa 1930 roza, Ho JOCTOBEPHO ObBLI
BbIIIIE BCEX OCTAJbHBIX HabJ10eHHbIX ypoBHel ¢ 1864 no 2003 roz 3a ucKoYeHueM
ypoBas 1930 roza, T. €. BTOpbIM 110 BbICOTE 32 ATOT niepuol. [losyuennas ammupude-
ckag obecniedueHnocts BIY 3a 1864 r. cocrasuia 1,4%.

OGecIedeHHOCTH BCEX OCTaIbHBIX PAHKMPOBAHHBIX MO YOBIBAHIIO HAUBBICIIIIX
YPOBHE#T BOJBI, BXOASLINX B Pl HAGIOAEH I, onpeestores o dopmysie m/(n+ 1),
raem=2,3, ... n, Tle n — YUCJI0 YIECHOB Psijia CTallMOHAPHbIX HaboneHuii Ha /1 Ta-
Gara (66 jier), a ¢ y4eToM IpHUBeAeHUs K MHOTOJIETHEMY ITepHoLy — 76 JIeT.

B pesysibrare nponsBesenHoro mpuBeeHrs HAUBBICIIUX B FOLY YPOBHEN BOJIbI
caenyer, uyto y ¢. Tabara B 1864 rozy ypoBerb Bozbl coctasui 1274 cm, a8 1930 roxy —
1403 cm. Haz «0» Tpadhmka TUIPOTOTUUECKOTO TTOCTA.

Ha ocHOBaHWM BBIYUCJICHHON dMIIMPUUYECKON 06ECIIEYEHHOCTH CTPOUTCS OMITH-
pHUYecKoe pacipe/ieIeHNsT HANBBICIINX B TOLY YPOBHell Bojibl Ha p. Jlema — moc. Ta-
Gara. Pacrnipe/iesieryie HaMBBICITNX YPOBHEH MOTYyYeHbI IPAhUIECKUM CTITaKUBAHUEM
amnupudeckux Toyek. Co criia)keHHON KPUBOII CHUMAaeM OTMETKU PACUeTHBIX YPOB-
Hell pas/IM4Hoil 00eCIeYeHHOCTH.

AnasornaHbM 00pa3oM TaKsKe ObLIN BBITOJHEHBI PACYETHI U 110 IPYTHM THPOJIO-
rudeckuM rocram Ha p. Jlena B crBopax [Tokposck, Axyrck, Kanramacco.

[TosryueHHbIE YPOBHU Pa3JUYHON 06ECIIEYeHHOCTH UCITOJIB30BAHBI JIJISI TIOCTPOE-
HUSI TPOIOIBHOTO MTPoUIIst BOAHON. B KavecTBe mpumepa Ha pucyHke A.34 mipecTaB-
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Puc. A.34. NpoaonbHOE U3MEHEHME HaVBBICLUMX B FOAY YPOBHEN BOAb! PA3/INYHOMN
obecnevyeHHOCT Ha ydacTke p. JleHbl OT ¢. NMNokpoBck A0 noc. KaHranacchl

JIEH TIPOZOJIbHBIN Tpoduab peku JleHa npu ypoBHSIX BOZAbI Pa3HOi 06eCIIedeHHOCTH.
Tak xe Ha A.34 npeCcTaBAEHBI TTPOOJbHbIE TPOMUIH /7T CAMBIX BLICOKUX YPOBHEH
Bogbl (1930 r.), cpennux yposueit Boger (1981 r.) u nuskux yposuei Bogast (1965 1.).

Ha ocHoBanMM paccYNTaHHBIX KPUBBIX 00€CIEYeHHOCTH MOTYT OBITH MOJIYYEHbI
OTMETKH BOAHON mosepxHocT B M BC jist 1106bIX y4acTKOB PeKy U JI0ObIX 3alaH-
HBIX oGecriedeHHoCTel. J{asee, pyu HATUYUK KPYTHOMACIITAOHBIX TONOTPAbUUECKUX
KapT /i1 MHTEPECYIONINX YYaCTKOB peKu JIeHbl B IpejiesiaX HaceJeHHbBIX ITYHKTOB OT
[Mokposcka o Kanramacesr, MOTYT GBITH OTIPEIEIEHBI 30HBI 3aTOTIIICHIS TIPY HAMBBIC-
ITUX YPOBHSX BOJIBI PA3HON 3alaHHON 06€CTIeYeHHOCTH.

A.20. PacyeT GeperoBoii 1IMHUM BOJHOTO 00bEKTa
npu OTCYTCTBUM AaHHbIX HabnoAEHWiA

Heob6xoaumo omnpesenuts npudpeskuyio samurayio nojocy (II3IT) u Bomoo-
xpanHy10 30Hy (B3) na p. Kymeska (mpasbrii mputok p. [1imiocca) B mpemenax roposa
Cuanter. Pexu-ananoru: [Lmocca, Pyst.

I[Lnomazas Bogocbopa pexu 161 km?, nmna 22 kM. B cBasu ¢ tem, uto p. Kymrenka
B TUJIPOJIOTUYECKOM OTHOIIEHUU SIBJISIETCSI HEU3YUEHHOM, /LIS OIIPe/IeJIeHUs] CPejiHe-
MHOTOJIETHETO YPOBH 32 O€3J1e10CTaBHbII IEpHO ObLI NCIOIb30BAaH METO/, AaHAIOIUH,
I7le B KauecTBe peKu-aHajaora Obuia BeiOpana peka Pys. I1o JanHbIM MHOIOJIETHUX Ha-
G/ofeHnil Ha Hell B ctBope y 4. HoBble Poskku ObLIN OIIpefe/IeHbl CPeHEMHOTOIeTHIUI
pacxoz BOJIbI 3a Iiepuoz 6es Jiegoctasa u 3a ro (tabiuia A.49), 1 pacCYMTaHO COOTHO-
IeHre MeKIy aTnuMu pacxopamu. KoadduimenT atoro cootnomenust coctasua 1,10.

[lanee 1o ganHbpiM HaOIIOAEHUI 34 CTOKOM PEK PacCMaTPUBAEMOro paiiona ObLia
YCTaHOBJICHA PETHOHAIBHAS 3aBUCUMOCTDH CPEIHETO0OBBIX PACXO/0B BOJBI OT TLIO-
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A.20. Pacy4et 6eperoBovi niHuy BOAHOro 06bekTa rpu OTCYTCTBMM AaHHbIX HAOMOACHNIA
1maau Bogocbopa (pucyHok A.35), KoTopast 3aTeM MCIOIb30BANACh TS ONPEACTCHIS
CPeIHeT0I0BOTO pacxo/ia Bojbl p. Kyreaxn.

ITo pesysbTaTaM TIOJEBBIX THAPOMETPUYECKUX PabOT (M3MEpPEHIE PACXOIOB BOJIHI,
YKJIOHOB BOJIHOI IIOBEPXHOCTH, OIIpejiesieHIe HOoIepPedyHoro poduiis peku B CTBOPE,
pacronoxkeHHOM Ha Bxojie B . CiaH1ibr), Gbiia OCTPOEHA 3aBUCHMOCTD PACXOJIOB BOJIBI
or yposus (pucyHok A.36). ILiomans Bogocoopa p. Kymrenku 10 cTBopa mpoBegeHust
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=0,0092x-0,1223 ¢
7.0 1 Y o

1.0 4

0.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
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A, kM2

Puc. A.35. 3aBUCMMOGCTb CPEAHEMHOrONIETHEro pacxoaa Boasl (M3/c)
oT nnowaan Bogoceopa (km2)

Yposuu Bosisi, M BC
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Puc. A.36. 3aBMCMMOCTb pacxoaa BoApl OT ypOBHA p. Kyluenkn
B CTBOPE NPOBEAEHUSA TMAPOMETPUYECKNX pabOT
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Tabnuua A.49. OnpeneneHne cpeaHEMHOrofIeTHEro pacxoaa Boapl
p. Pysy n. Manbie Poxku 3a 6e3ne0CTaBHbIv nepuos,

g 2 g & = A B g g:E 2 S = o
& z S s 2 REES .| E<E% | g~
= S g = g5 S225¢ 285 53~
o = S o o) HaE 3 E > o X5 o £ a3
2 = s2 | 222595 2§2E | =8

= S = = =85 g g o SR =

== E = O = a = = Q
1 2 3 4 b} 6 7
1| 1951-52 05.04.1951 25.01.1952 295 2.26 1.92
2| 1952-53 | 12.04.1952 | 05.12.1952 237 2.40 2.02
3| 1953-54 | 01.04.1953 17.12.1953 260 3.21 2.64
4| 1954-55 | 24.03.1954 | 26.11.1954 247 2.18 1.87
5| 1955-56 | 21.04.1955 25.11.1955 218 2.65 1.92
6 | 1956-57 | 23.04.1956 | 30.12.1956 251 2.93 2.34
7 | 1957-58 | 04.04.1957 | 30.11.1957 240 3.16 2.67
8 | 1958-59 16.04.1958 03.12.1958 231 2.60 1.94
9 | 1959-60 | 03.04.1959 | 19.11.1959 230 2.00 1.70
10| 1960-61 11.04.1960 18.01.1961 282 1.94 1.83
11| 1961-62 | 23.02.1961 | 15.12.1961 295 2.48 2.31
12| 1962-63 | 04.04.1962 18.12.1962 258 3.50 3.27
13| 1963-64 12.04.1963 | 28.11.1963 230 1.98 1.53
14| 1964-65 | 13.04.1964 | 25.11.1964 226 1.40 1.27
15| 1965-66 13.04.1965 13.11.1965 214 1.58 1.36
16| 1966-67 | 03.04.1966 | 07.12.1966 248 3.21 2.46
17| 1967-68 10.03.1967 01.12.1967 266 2.70 2.27
18| 1968-69 | 24.03.1968 | 09.12.1968 260 2.41 1.98
19| 1969-70 10.04.1969 13.12.1969 247 1.96 1.55
20 1970-71 22.03.1970 01.12.1970 254 1.99 1.68
21| 1971-72 | 26.03.1971 | 20.11.1971 239 2.14 1.95
22| 1972-73 | 31.03.1972 26.12.1972 270 1.48 1.29
23| 1973-74 | 27.03.1973 | 17.11.1973 235 1.23 1.07
24| 1974-75 21.03.1974 04.02.1975 320 2.29 1.92
25| 1975-76 | 09.03.1975 22.11.1975 258 1.57 1.72
26| 1976-77 | 31.03.1976 | 21.12.1976 265 1.98 1.73
27| 1977-78 | 09.03.1977 03.12.1977 269 1.23 2.00
28| 1978-79 | 29.03.1978 | 03.12.1978 249 2.40 2.83
291 1979-80 | 30.03.1979 12.12.1979 257 2.00 2.19
30| 1980-81 | 06.04.1980 | 01.12.1980 239 2.06 1.84
31| 1981-82 02.04.1981 11.12.1981 253 3.32 2.93
32| 1982-83 | 26.03.1982 22.01.1983 302 2.68 2.44
33| 1983-84 | 26.03.1983 | 30.11.1983 249 2.24 2.29
34| 1984-85 29.03.1984 28.11.1984 244 2.80 2.53
35| 1985-86 | 02.04.1985 | 01.12.1985 243 317 2.53
36| 1986-87 26.03.1986 15.12.1986 264 3.15 2.65
37| 1987-88 | 31.03.1987 10.12.1987 254 3.12 2.83
38| 1988-89 | 31.03.1988 | 08.11.1988 222 2.22 2.55
39| 1989-90 | 06.02.1989 24.11.1989 291 2.51 2.63
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MponomkeHue Tabnuupl A.49

1 2 3 4 5 6 7
40| 1990-91 | 01.02.1990 | 25.11.1990 297 3,90 3,53
41 1991-92 | 23.03.1991 | 26.12.1991 278 2,57 2,52
42| 1992-93 | 11.03.1992 | 26.10.1992 229 2,08 2,32
43| 1993-94 | 24.03.1993 | 10.11.1993 231 1,75 1,88
441 1994-95 | 05.04.1994 | 17.12.1994 256 2,29 2,25
45| 1995-96 | 09.03.1995 | 08.11.1995 244 2,62 2,54
46| 1996-97 | 06.04.1996 | 18.12.1996 256 2,08 1,49
47| 1997-98 | 01.04.1997 | 11.12.1997 254 2,57 2,64
48| 1998-99 | 09.04.1998 | 12.11.1998 217 3,14 2,73
49| 1999-00 | 30.03.1999 | 19.11.1999 234 2,73 2,40
50| 2000-01 | 21.03.2000 | 26.12.2000 281 2,23 2,21
52| 2001-02 | 04.04.2001 | 20.11.2001 231 2,49 2,23
53| 2002-03 | 18.03.2002 | 30.11.2002 258 1,44 1,93
54| 2003-04 | 09.04.2003 | 24.12.2004 260 2,63 2,33
55| 2004-05 | 28.03.2004 | 23.11.2004 241 3,09 —

cpenHee 2,40 2,18

TUpOMeTpUUecKX paboT cocrasser 110 kM2 B cOOTBETCTBUU ¢ 3aBUCUMOCTBIO (pH-
cyHok A.35) cpeHeMHOroJeTHUI rooBoii pacxon Boabl pasen 0,71 m3/c. Cpemne-
MHOTOJIETHIIT PAcXoji BOIbI 32 Ge3J1e0CTaBHbII TIepro/ ¢ yueToM Koaddumuenta 1,10
cocrasun 0,78 m3/c, a coorsercTBytomuii emy yposenb Bogbl 42,00 M BC (pucynok
A.37). PacuerHble 3Ha4eHUs YPOBHS ObLIN OTPEAEeHbI Ha OCHOBE JIAHHBIX 00 YPOBHE
p. [Lmoccet B ycrbe p. Kytienku u ykionax e€ BOAHOI TOBEPXHOCTH, YCTAHOBIEHHDIX 110
KPYITHOMACIITAOHBIM [IJTAHAM U PE3yJIbTaTaM MoJeBbix obcenosanuii. Takum o6pasom,
pacueTHble 3HaUeHUsT ypoBHS p. Kytenku B ipemesrax 1. CaHIbI COCTABISIOT OT 25,7 M
BC (B yctpe) 10 42,0 M BC (B 8 kM 0T ycTbs).

CpennemMuorosieTHuil yposerb Bozbl p. [laiocest 3a mepuoa, Korza oHa He T0-
KPBITA JIbJIOM, OTIPEJIEJISIIICS CIEAYIONIUM 00Pa3oM: YCTAaHABIUBAIUCH [aThl HAYAIA U
OKOHUYaHUSA JenoctaBa. B coorBerctBum ¢ (MHoronernue nanneie, 1986) 3a Hauasno
YCTOMYUBOTO JIEZIOCTABA MPUHUMAIACH [ATa YCTAHOBJEHUS TEPBOTO JJIUTENHHOTO
negocraBa (20 cyTok u Gosee). JlemocTap MEHbIIEH MPOLOLKUTEILHOCTH, IPEIIE-
CTBYIONMHA OCHOBHOMY, YUUTBIBAETCS, €CJIU €T0 TPOAOJIKUTENLHOCTD Oblia GoJIbIIe,
YeM MPOIOJIKUTETBHOCTD TOCJEAYIONIEr0 Oe3JIe[0CTAaBHOTO TTepruo/a. Eciu 1inTesib-
HBIN JIeJOCTaB MPEPLIBAJICA COCTOAHUEM «UYUCTO» WUJIN «JIE€I0XO0/1», TTPOAOJIKAaBIITNM -
Cs1 BCETO HECKOJIbKO CYTOK, T.e. 3HAUMTETbHO MEHbIIlE, YeM CaM JIEJIOCTAB, TO TaAKUe
[epephIBBl BO BHUMAHUE He TMPUHUMAIOTCS. 32 OKOHYAHIE JIE0CTABA TPHHIMAETCSI
TIEPBBIN /IeHb HACTYIJICHUST BECEHHUX JIEJIOBBIX SIBJICHUN (BECEHHETO JIeI0X0/a, TITy-
TOXO0/Ia, TIOJIBUKEK U JIP.).

HOSTOMy IIpru HaJIU4YUHN JTaHHBIX Ha6JIIO[[€HI/II>)I B TUAPOJIOTUYECKUX CTBOpax-
aHaJIoTax, omnpe/ejeHne GePeroBoil JIMHUN PEK JTOJIKHO TIPOBOIUTHCS B CJAEAYIONIEN
[OCJIeIOBATEbHOCTH:

Mo ganHBIM HAOJIIOIEHUH 32 MHOTOJIETHITH TIEPUOJT 32 KaK/IBII THAPOJIOTHYECKUT
TOJI OTIPEIEJISTIOTCS IAThl OKOHYAHUS U HAYAJIa JIE0CTaBa U, COOTBETCTBEHHO, ITPOI0JI-
JKUTEJTBHOCTD Ge3sie[ocTaBHOro neprnosia. Tak Kak ata gata onpesessiercst mo Tabum-
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Puc. A.37. MpononbHbIi Npoduib BOAHOW NOBEPXHOCTM p. Kywwenku B r. CnaHupl

I[aM €Ke/THEBHBIX YPOBHEH BO/IbI C XaPAaKTEPUCTUKAMU JIEJIOBBIX SIBJIECHUN, KOTOPbIE
yOJIMKYIOTCS B TUAPOJIOTMYECKNX €KeroJqHruKax HaunHas ¢ 1936 1., 10, cooTBeTCTBEH-
HO, 9TOT TOJI SIBJISIETCSI TIEPBBIM (€CTECTBEHHO MPU HAJMUYUK JaHHBIX HAOJIIOICHUI) B
MHOTOJIETHEM psifty. TakuM 00pasoM, MaKCUMaJIbHasH JJIMHA PsiIa MOKET BKJIHOYATh
nmepuog ¢ 1936 mo 2007 rr.

3a KayK/IbIH O/ PACCUUTHIBACTCSI CPEIHUIT YPOBEHD 3a Mepro/] 6e3 JIe0CTaBa.

OnpenensieTcst cpeIHEMHOTOJIETHIH YPOBEHD 3a 6esiiefiocTaBHbIil iepuoz. [Ipu
HAJIMYUN 3HAYUMOTO TPEHJIa B CPOKAX HACTYILIEHUS U OKOHYAHWS JIeJ0CTaBa, 00y-
CJIOBJIEHHOTO KJIUMATHIECKUMU (DAKTOPaMu, 0GOCHOBBIBAETCSI PACUETHDIN MHOTOJIET-
HUI Iepro/l BpeMeHU, 32 KOTOPbIN OIlpe/iesisieTCst CPeiHUN YPOBEHb BOJIbI.

OTMETKH CPeTHEMHOTOJIETHETO Ype3a BO/bI 3a Ge3JIe/I0CTaBHbII TIEPHO/I B TIpeIe-
JIAX BCETO PACCMATPUBAEMOTO YUACTKH PEKH YCTAHABIMBAIOTCS IO IAHHBIM 00 YKJIO-
HaX BOJIHON MOBEPXHOCTH, TIPUBEACHHBIX Ha KPYITHOMACIITAGHBIX TOTOTPA(UICCKIX
KapTax Win mianax. [Ipu oTcyTeTBUN HEOOXOAUMBIX TOIOTPpahUIECKUX MaTePHaIoB
VKJIOH BOJIHOM IIOBEPXHOCTH Ha y4acTKe PEKU Olpe/lesiseTcs B pe3yJibTaTe I0JIeBbIX
obcJieoBaHui.

A.21. PacueT 30H 3aTonneHus

Kax 651710 oT™Meueno B pasaeine 12 06paboTKa BegeTcst B JII0O0M MaKEeTe IPOrpaMM
I'MC u MBI UMeeM /1e710 ¢ BEKTOPHBIMU KapTaMu. 3/1eCh PACCMOTPEH CJIyYail ¢ 1mpu-
MeHenueM mporpamMmbl MapInfo, HO pu HEOOXOAUMOCTH BCe TMOJIyIaeMble JTaHHBIE
KoHBepTupytoTcs B yitoboil maker TMC, nanpumep — Arc View GIS, AutoCAD.

Jliist mosry4eHst BEKTOPHOU KapThl GepeTcst Tonorpaduyeckas kapra Ha Oymaxk-
HOI OCHOBE, CKQHUPYETCsI JIJIst IOJTyYEHUsT PACTPOBOTO M300PaKEHKS BCETO TOTO, UTO
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ecTh Ha 3TO# KapTe U BekTOpusyercs. JIro6oit 00beKT (M300pakeHHbII Ha KapTe) 13
pPacTpoBOTO BU/IA TIPECTaBASIeTCS B (hOpME BEKTOPOB, T.€. CO3/IAETCS BEKTOPHAS Kap-
ta. Kaskas Touka BeKTOpa mpe/icTaBieHa B TIaHe KoopAnHaTtaMu X — JIoJIToTa, Y —
[IUPOTa, HO MOKET ObITh JOMOJHEHA U APYTUMHU JAaHHBIMHU, Harmpumep Z (BbICOTA).
OpHoTHUITHBIE 0OBEKTHI KOMIIOHYIOTCSI B OJIHY IPYIINY, Tak HasbiBacMbie cion. Crou
1o (hopme TIOPaA3ETAIOTCS Ha TPU TPYIIIIBL: TOUCTHbIE, TUHEHHbIE U MO IHBIE.
Brauase cosmaeTcs cIoi «peKu JIMHEWHbIe, T.e. TPOBOIUTCS BEKTOPHAS JIMHUS
o (apsarepy pexu (pucyHok A.38). BeibupaeM MecTo, OT KOTOPOTO CJIEAYET BECTH
OTCUET M3MEPEeHUH 110 JyinHe peku. 3a «0» oTcuyera MOKHO TIPUHSTD TTOJIOKEHUE TH-
JIPOJIOTUYECKOTO TIOCTA M OT HETO BECTH OTCYET BBEPX (+) 10O TeueHnto 1 BHU3 (—) 10
TeyeHuro. Ho MOKHO BBIOPATh U JIIOOOI APYTOil 00hEKT, HAZeKHO 0TOOPAsKEHHBIN Ha
Kapre (yKa3aTh BBIXOJHbBIC JAHHBIE KapThl) U JIaTh OMMCAHNE €T0 MECTOHAXOKIECHUS.
B Tabmuiie ciost «peKu JIMHEIHbIe» OJKHBI OBITh CO3aHbl 00SI3aTEIbHO IBA MOJIS:
OTHO — C OTMETKOW ype3a BOJHON MOBEPXHOCTH, BTOPOE — C PACCTOSTHUEM OT BBI-
GpanHoro Hauasa. Ha tomorpaduuecknx kKapTax KpyImHOTO MaciiTaba MMErOTCsI TOUKH
€O 3HAYEHWEM OTMETOK ype3a BOJbI B MEKEHb. 3Has 3TH OTMETKH, TIPOBOUTCS JIH-
HelfHAS UHTEPTIOJSATINS 3HAYEHU YPOBHS BOJBI C TATOM, B 3aBUCUMOCTH OT YKJIOHA,
unarpumep gepes 10, 25, 50 cM 1 orpeiesisieTcst X MECTOTOIOKEHNE OT HA3HAYECHHO-
TO TIOCTOSTHHOTO Havasia. HaBoasTest IMHUN pasziesia WHTEPIOJIUPOBAHHBIX 3HAUEHNT
YPOBHSI BOJIBI Ha ype3e BOJHOTO 0OBEKTa TIPUMEPHO TEPIEHIUKYISPHO JIOKY PEKU
py HauGOJIBIIEM PA3JIUBE. 3aTEM CO3AAETCST CJON «PEKHU IJIONIAHbIe» — C TPaHU-
1ieit Bozibl 1o 06ouM Geperam (00s13aTeTbHO YKa3bIBACTCS BEJIMUNHA OTMETKH BOJHON
MOBEPXHOCTH JIJIsT BBIOPAHHOTO JMalla3oHa WHTEPNOJIAINK). B pesybrate mosydaeM
(parMeHTBI pexn ¢ U3BECTHOM OTMETKOH BOJHOW MOBEPXHOCTH (YCJIOBHO TTPUHSTON
TOPU3OHTAJIBHOIT), TO ecTh 6e3 yueTa YKJIOHA BOJAHOW MOBEPXHOCTH HA PacCMaTpUBae-

MOM Y4aCTKE€ PEKH.

28,10 28,
28,20 — 228,10~ ot
28,40 e v_"b?d‘—- =428,20"

———"-

o

bo : ;
E/} St | dapBaTepHast TUHUS

ST e

Puc. A.38. BekTopusaumsa OCHOBHOMO pycia C y4eTOM OTMETOK ypesa BOAbl MO AJINHE PEKN

Janee HeOOXOMMMO TOATOTOBUTD K WHTEPIOISIIUI CIIOW, COMEPIKATIIE OTMETKH
MMOBEPXHOCTH (BOBI U CYIIN). PaccMOTPUM 3TO Ha MpPUMEPE WCIOJIb30BAHUS TPO-
rpammbl «Surfers. BoiGupaem 060 (aiis ¢ HaBeIeHHBIMU BEKTOPAMHU, HAIIPUMED, €
HaWMEHbBINEH BeJIMIMHON TOPU3OHTAJH, BBITIIE OTMETKH ype3a BOJIBI B MEsKEHb — B Ha-
mem caydae, «<ropu3oHT — 30,0» (pucynok A.39). TIpocmarpuBaem, 4To0BI OH ObLI
HaBEJIEH B MPOEKITUH «JIOJTOTA-TITUPOTA> U UMEN eIMHUITY U3MEPEHUS KOOPINHAT —
rpaaychl. CTpyKTypa Tabauibl (haiiia T0JKHA IMETh MUHUMYM JBa oJist: 1D (tum —
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Puc. A.39. Y4acTok peku C ropn3oHTasbio 6mxaiLlel K MeXeHHOMY YPOBHIO BOAbI

mesioe) u FTOPM3OHTAJID — (Tum — ieciTudHOe, ¢ OIHUM 3HAKOM TI0CJIE 3ATITON ).
Tabuuiy skcrioprupyem B popmat — mif u coxpansiem «ropusont — 30,0.mif>. Tanee
ncnosb3yeM Moayib MifSurfConv. Hamo aBaxkanpt «kankayTh» 10 MifSurfConv.exe.
[Toxazarsp, rae Haxonutest ucxoaubiiit MIF-daiin. [lanee «kinkHyTh» 110 KHOTIKE <«OT-
KPBITb>.

B packpsisiiemcs okae «Choose output file» ykasats nums ¢aiina («ropusoHT —
30,0.mif») u mOKaszaTh, rae OH MOJKEH HaxoauThest. «KimukHyTh» 110 KHOMKE «Co-
xpauuThy» — «ropusoHT — 30,0.dat». B packpbIBIIEMCsI CHHEM OKHE «KJIUKHYThb» 10
YEPHOMY TPEYTOJBHUKY ¥ BHIOPATh KaKyi0-HUOY/b MOAXOASILYIO CTPOUKY (OTMETKA),
HOCJIE YeTo «KJIMKHYTh» 10 KHOIIKe «Start»>. Eciin okomiko craso seneHbim, Bee «Ok».
[TosBuBmIasgcs nmudpa MOKaKeT, CKOJIBKO TOJYUYNIOCh TOoueK. Pe3ysbrar morydeH
B Bu/e dailia ¢ pacumpenueM «ropuzoHT — 30,0.dat», KOTOPBII MOKHO OTKPBITH B
Surfer. IToxyuyennsiii daiin <ropusont — 30,0.dat» B Surfer kommpyiorcs (depes Oy-
dep kommbrorepa) B MapInfo B cosmaBaembiii daiin «peaveg-30.tab» ¢ coorBercTBy-
to1ieil cTpykTypoil u mpoektueil. B MapInfo Ha ocHOBe ciiicka B co3aHHOi Tabsiuie
CO3/1A10TCsT TOUeuHble 00beKThl (prucyHok A.40).

AHasmornyHbBIM 06Pa30M TIOATOTABIUBAIOTCS BCe (DAIJIBI ¢ TOPUBOHTANSIMU, TH-
nporpadueil ¥ TOUeUHbIE JaHHbIE, UMEIOIINE HA KapTe OTMETKY BBICOTHI. 3aTeM OHU
cobuparorcst B eluHblil (aiin ¢ peabedoM (pervedh secw. tab). Hamo nposeputs, Bee
JI KOOPJIMHATBI B CTOJIOIAX UMEIOT OJ[HU U T€ e eJIMHUIBI U3MePEHUs (JIeCATHUHbIE
TpajlyChl WK MeTPbI). Eciii enHUIBI pasHbie, HA/0 Tipojiesarh: « Tabmuia — o6HO-
BUTH KOJIOHKY...» — Pe3yJibTaT — «peivedh_esecw_2. tab» (pucynok A.41).Bce sHaue-
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HUS U3 CITUCKA TTOJYYeHHON TabJUIBI MOKHO CKOUPOBATh B Oydep KOMIbITEpa 1
BcTaBuTh 160 B Excel, mu6o B Surfer.

Hanee uner obpadborka B nporpamme «Surfers. Ecim ganmble 13 CIIMCKa HAXOAAT-
cs1 B Oy(epe KoMmbtoTepa, Hano oTKpbiTh Surfer: «File-New-Worksheet-Edit-Paste».
Pesynbrar coxpauuth kak Golden Software Data (peaveg.dat) — sror daitn (uau
aHaJIOTUYHO co3annbiil B Excel) — npeacrasisier coboil TabauUIy 13 TPex CTOJIOIOB.
1 — X-koopauHara (josrora), Y-koopaunara (imupota), 3 — H — BbicoTa B TouKe ¢
koopauHatamu X, Y. D10 ucxoanbiii (aiin s pacyeros B Surfer. CosgaBarh ero MoK-
HO U Pa3HbIMU JIPYTUMHE CLIOCOOAMU, HATIPUMED, TIPOCTO HAOUPATDH BPYUHYIO 3HAYEHIIST
KoopauHatT 1 BbicoThl B Tabsmite Excel nan Surfer. ITo ncxoaHbiM JaHHBIM CHaYaja
paccuurbiBaercst cetka (penveg.grd). Otkpoits Surfer, File-New-PlotDocument.
Ecim cerka ne Obta moctpoeHa patee, To Grid-Data- peaveg.dat — otkpoirs. Ot-
kpoetcst okHO Scattered Data Interpolation, B KoTopom BBIGUPAETCST METOJ MHTEPIIO-
smuu (nanpumep, Kriging), mar cetku (spacing) u np. mapamerpsl. Pe3ysbrat pac-
4eTOB JleJlaeM ¢ 1aroM ceTku B 10 pas3 MeHbIINM, YeM TIPeIJIAraeTcs 0 YMOJIYAHUIO.

Pacuer iunmii peapbeda. Ecin cerka e ObLaa IIOCTPOEHA PaHee, TO OTKPHITh
Surfer, File-New-PlotDocument-Map-Contour Map-New-Contour Map u B orT-
KPBIBIIIEMCST OKHE TTOKa3aTh (hailst ceTku «peived.grds. 3aTeM 3aaTh MapaMeTpsbl 110-
cTpoeHust peibeda, s dTOr0 HA/IO JABAXKbI IIETKHYTh 110 KapTe U MOSIBUTCS OKHO
«map: Contour Properties». Ha Briaake «General» 3aaeM ypoBeHb CriiakuBaHust
KOHTYpa «smooth contours» u criocob ero sanusku. Ha Briagke «levels» 3ajaem 3Ha-
YEHMST HANMEHBITErO M HAMOOJIBINEr0 YPOBHS BOJIBI 1 MIAT HHTEPIIOJUPOBAHUS (depes
0,5-0,25-0,10 M), a Takske c11ocob U BET 3aIMBKU KOHTYpa. B pesybrare Gyer mo-
cTpoeHa KapTa pesbeda.

Jlitst sxcniopra B MapInfo «KJIMKHYTh» 110 TOCTPOEHHON KapTUHKE (OHA ITOMETHUT-
cs1) ¥ «KIMKHYTh> 1o Map-Contour Map-Export Contours-zagare umsa daiina .dxf
(pucynok A.42). dror daiin ¢ pacmmpennem .dxf Hago mepesect B daiin mporpam-

59.58

59.56+

59.54+

59.524

IlInpora ( AecATHYHBIE rpagyca)

595

T T T T e T T T
30.82 30.84 3086 3038 309 3092 30.94 30.96
Jonrora, (DecaTHIHEIE rpagyca)

Puc. A.42. KapTa no peke TocHa y r. TOCHO C MHTEPNOANPOBAHHBIMW FOPU30HTANAMM
B Nporpamme Surfer
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Mbl MapInfo, ncmosb3yst BCTpOEHHBIN B Heé YHUBEPCAIbHBIN TpaHcasTop. B Gioke
«Ucrounuk» Beidbupaem AutoCad DWG/DXF u mokasbiBaeMm, Tie HaxoauTcst (aii,
B 61oke «Pe3ynbTary mokassiBaeM (hopMar, B KakKod Tpancanpyem (haiiir i ero MecTo.
MpbI BUANM JOCTATOYHO TIECTPYIO KapPTUHY, SIBHO KapTa COAEPKUT U HeOGOCHOBaHHBIE
JIeTAIN WHTEPTOSAIUA U TIyMbl. [109TOMY MPUXOAWTCS BBITIOJHUTH YUCTKY W BbI-
6paTh TOMHKO (hrsmaeckt 060CHOBAHHbIE 3HAYEH S, Ge3 TETATHHBIX He0OOOCHOBAHHBIX
npopucoBok (pucyHok A.43) /laree MOKHO TIOJTYIUTH 3a/laHHbIE WHTEPIIOJTUPOBAH-
HBIe TOPU30HTAJN, COOTBETCTBYIONINE OTMETKE YPOBHST BOJBI OGO 06€CTIeqeHHOCTH
(pucynox A.44).

Puc. A.43. ®parmeHT n3obpaxerusa B Mapinfo, KoHBepTMpOBaHHOro 13 Serfer

[lanee HaBOAMM JIMHUU pas/iesia TIOJydYeHHBIX WHTEPIOJTUPOBAHHBIX TOPU30HTA-
Jietl, COOTBETCTBYIONTNX TOPU3OHTATBHON TTOBEPXHOCTH, U OTMETOK BOJHOM MOBEPX-
HOCTH B IIPUHSITOM JHANA30He MX M3MeHeHUsT (00YCIOBIEHHBIX YKIOHOM) IO JIJTHHE
peku (pucynok A.45). Jlunuu pasaena IPOBOANM TPUMEPHO TIEPIEHANKYIIIPHO TPa-
HUIAM PasJIiBa Mpu HanboJIbIeM pasinse. Be3ycioBHO, 3/1Ch TIPUCYTCTBYET CYOhEK-
TUBHBIN MOXOJ, U KAXKABIN CIIETUATIICT HaBEJIET STH JJUHUU 110 CBOEMY YCMOTPEHUIO,
HO 9TO MaJIo TIOBJIUSIET HA OOIIYI0 KapTUHY 3aTOTJICHUIA,

[Tocire HaBeieHNS TPAHUIL PA3/IETOB BOHOM MOBEPXHOCTH, HAJIO0 Pa3pe3aTh 30HY
saromieHus TpebyeMoii obecneueHroCTH (MoydeHHyo B Surfer), Ha oTaebHbIE Ya-
CTHU C TIOCTOSTHHON OTMETKOI BHYTPHU Kaxk0i 13 HUX (pucyHok A.46). Ilocrie pas-
PE3KU TTOSBATCS HECTBIKOBKY 30HBI PA3JIMBA Ha TPAHUIIAX PA3/IEJIOB BOAHON TTOBEPX-
HOCTHU. ITU HECTHIKOBKU MOKHO CTJIaJINTh, YTOOBI TOJYUUTH OOJIee eCTECTBEHHYTO
(TTaBHYI0) 30HY 3aTOIJICHUsI, 3aTeM MOKHO U OOBEJNHUTH HECKOJIBKO paspesaH-
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A.21. PacyeT 30H 3arorieHusi

3ona 3aTonneHus
1% oBecneuenHocTn

3oHa 3aTonNeHus
10% o6ecne4yeHHoCTH

- 3ona 3aTonnenns

25% obecniedeHHOCTH

2
A 424
B3, < $95555%% 455524 75\ 25
29770829 N 19082227 | |25 - pexu
210004510075 523 2221 | | G300 !
'N”/N 595 % 53992 (naowannbie)
& s R 443
s 22442 2 (2%

/7 "\ PEKH H KaHabl

(uHeliHbIE)

m Ksapranbuas 3acTpoiika
(AcHNa;
20N (K ) .
3552855500 _ 'BapTanbHas 3aCTpoiika
% (npombILLIeHHAs)

2

Canosoncrea
N Tuaponoruyeckuii noct

ABTOMOGH/IbHBIE 10POTH

Kenesubie noporn

Puc. A.44. VIHTepnoampoBaHHble FOPU30HTaNN (B NIoOWaaHOM BUAE), COOTBETCTBYIOLLME YPOBHIO
Boabl 1, 10 n 25% ob6ecnedyeHHOCTU (6€3 CPEe3KM Ha YKITOH)

[N30Ha 3aTOMICHHs
1% obecneuennocTn

Jlunuu paznena

BOJIHOH MOBEPXHOCTH

C TIOCTOSHHOM BEJIMUMHOM
OTMETKH M0 JUTHHE PEKH
(auamason 10 cm)

Puc. A.45. Cxema HaBeAeHWS NMHUIA pasaena BOOHOM NOBEPXHOCTU
C MOCTOSIHHOW BE/INYNHON OTMETKM MO ASIMHE PeKn
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YcnosHbie 06o3HaeHus:

3oHa 3aToneHus

1% oBecneuenHocTn
(ypoBeHb BobI

Ha nocty TocHo 715 cm)
6e3 yuéra yknaoHa

3oHBI 3aTONIEHHS

1 % obecneuennocTn

€ y4eTOM YKJIOHA

BOJHOH MOBEPXHOCTH
665....885 - HMHTALHOHHbIE 3HAYeHHS
YPOBHS BOABI B CM..

peku
(nowanHbIe)

)

PEeKH H KaHabl
(mHeliHbIE)

R4%%%  Keapranbnas sactpoiixa
(xnnas)

KeapranbHasi 3acTpoiika
(npombIuLIeHHas)

Canosoncrsa

& Tuaponoruueckuii noct

ABTOMOGHJIbHBIE 10POTH

IKenesusie noporn

Puc. A.46. Cxema 30H 3aTornieHus npu yposHe Boapl 1% obecneyeHHoCTM A9 y4acTKOB,
C Y4ETOM YKJIOHa BOAbI

HbIX 30H B €IlMHOE O6p3.30BaHI/Ie, HO OTHOCHTD 9Ty 30HY K YPOBHIO BOJIbI Ha TU/IPOJIO-
TMY€CKOM IIOCTY.

Takue cxembl HETPYAHO MMOCTPOUTDH IJIA m060r0 3alaBa€MOro 3Ha4eHuA YPOB-
Hs BOJIBI, HA/JI0 TOJBKO B IIPOTpaMMe Surfer TIp1 UHTEPIIOJUPOBAHUN IIPOIIHUCATDH 3TO
3Ha4YeHue.

A. 22. PacyeT MakCUMaJibHbIX PaCX0A0B A0XAEBbIX NAaBOAKOB
Npu OTCYTCTBUM AAHHBIX TMAPOMETPUYECKNX HAONIOAEHWI
pyubs YepHeukuii y aepeBHn CuteHka no ¢popmyne npegesbHOM
MHTEHCUBHOCTH

Pyueit Yepnernkuii nporekaer Ha oro-3anaje JleHuHrpaackoil obmactu (recHas
30HA), ABJISETCS JIEBBIM ITPUTOKOM peku JIyru. Pekn paccMaTpuBaeMoro paiioHa mpu-
Ha/UIeXKaT K TUILY PABHUHHBIX PeK, /11 KOTOPBIX XapaKTepHO CMellaHHoe ITUTaHue ¢
npeobiaanueM CHeroBoro. JlosKeBble MaKCUMYMbI JJaske Ha MaJIbIX peKax 0ObIYHO
HIDKE BECEHHUX. 3HAUNTEbHAST YacTh BOA0COOPA 3aHATA COCHOBBIM JIECOM, MEXAHM-
YeCKHUI COCTaB MOYB: eCcKu u cyrecu. OcHOBHBIE TUAPOTpahIeCcKre XapaKTePUCTH-
Ku pyubs UepHenkuii gaunt 8 Tabsmie A.50.

Tpebyemcs: paccyuTaTh MAKCUMATBHBIE PACXO/BI U MOJIYJIM CTOKA JIOJK/IEBBIX T1a-
BOJIKOB BEPOSITHOCTBIO eskerogHoro mpesbimenus P= 0,1, 1, 2, 3, 5, 10, 25 %.
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Tabnunua A.50. OcHOBHBbIE rnaporpaduyeckmne xapakTepucTukn
pyd. YepHeuknii — a. CuteHka

ILromann Cpene- Cpe it Cpene- 3anecen- | 3ab6ouo-
Bontoc6opa Jlmuna B3BellleH- YKJIOH BO- | B3BeIleHHAs HOCTD CEHHOCTD
A | PERH L, kM | HbIil yKIOH nocoopa 03epHOCTh £ % £ %

’ pexu I, %o I, %o [ % £y 6
10,2 6,4 3,78 17 0 76 10

Tak Kak B JaHHOM CJIyyae ILIomaab Bogocbopa BogoToka Mernee 200 km? pacuer
MaKCHMAaJIbHBIX PACXOA0B J0KIEBbIX MABOAKOB 0beciedeHHOCTH P % TIPOU3BOIIIICS
o hopmysie mpenenbHoit nateHcuBHOCTH (Tt 111) (8.20):

Qpy = Qf%(PHm,&"PAy

i€ Gy, — MAKCUMAJIbHbI MOJYJIb CTOKA €KErO/HOU BEPOSATHOCTU IIPEBBILICHUS
P=17%, BbIpa;KeHHbIi B 101X OT nponsseenust OH ,, npu d=1; ¢ — c6opHbIiT K0a-
(bunment croka; H,,, — MaKCHUMaJIbHbII CyTOYHbI CJIOI OCAIKOB BEPOATHOCTH TIpe-
Bormenust P =1 %, MM; 8 — KoabdUIMEHT, yIUTHIBAIOIINI BIUSHIE BOIOXPAHIIIUIII,
MIPY/ZIOB U TIPOTOYHBIX 03€ep; kp%, — MEePEXOAHBIN KOdPDUIEHT OT 00ECIIEUeHHOCTH
1 % x obecniedennoct P %; A — 1omanas Bogochbopa km2.

Pewenue

1. TIput OTCYTCTBUM PEK-aHATIOTOB COOPHBIN KOA(DMUIIMEHT CTOKA @ OTPEETSIETCS

o opmyuie (8.24):

C, I, \*

¢ (A+1)" %(50) ’
IJIe €y — SMIIMPUYECKUI KOO (DUIIMEHT, KOTOPDI /7151 IeCHOI 30HBI NPUHUMAIOT PaB-
upiv 1,2 [CBox,2004], @, — cOopmblit KoahduIMeHT cTOKa /I yCIOBHOTO Bog0cO0pa
¢ mromaznpio A, pasaoit 10 KM?, 1 cpeHIM YKIOHOM I, paBubIM 50 %0; 1, — KO-
(unmenT, 3aBUCAIIMIA OT THIIA U MEXaHUYECKOTO COCTaBa M0YB; 7, — KO PUIMEHT,

MIpUHUMaeMbIii /17151 tecHoli 30HbI paBHbIM 0,07 [CBox, 2004 ].

I[TapameTpsi @ 1 7, B 1IePBOM TIPHOJIMKEHNH MOTYT OBIT OIIpeiesieHbl 10 Tab/im-

e 11 [IToco6ue, 1984]. PesysbraThl pacuera c60pHOTo Koo dUIMEHTa CTOKA TIPel-
craBJjieHbl B Tabsmie A.51.

Tabnunua A.51. icxoaHble faHHbIE 1 paCHETHOE 3HaYeHne
cOOpPHOro koadpuLeHTa cToka

A, km? I, %o C, n, n, [oR o)
10,2 17 1,2 0,80 0,07 0,30 0,128

2. PaccuurpiBaercst ruipoMopoMeTpuieckas Xapakrepuctika pycia @, 1o
opmyuie (8.21):

®,=(1000L) / [mplp’"AO’Qs (oH,, )" }

rae L — rugporpadmyeckas AIMHA PEKH, KM; M M m_ — TapaMeTpPhl IePOXOBATOCTH
pycJa u 1oiiMel, onpezessieMbie o Tabauie 27 [TTocobue.1984]; Ip — Ccpe/iHeB3Be-
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IEHHBIH YKJIOH Pyc/ia BOXOTOKA, Y%60; H o, — MaKCHMaIbHbII CyTOUHBIH c10ii ocaakoB
BEPOATHOCTH IpeBbienus P =1 %, MM, OlIpe/iesisieMblii 110 JaHHbIM OJIvsKaiieil Me-
TEOPOJIOTNY€eCKOl cTaHImu (Tabauma A.52).

Tabnmua A.52. VicxoaHble AaHHble 1 pacyeTHOe 3HaYeHne
rMAapoMopdOMETPUYECKON XapakTePMCTUKM pycaa

F, xm? L, km I, %o m m, [0) H,, D

10,2 6,4 3,78 0,333 11 0,128 91 113

3. Oupejensiercss BpeMsi CKIOHOBOIO I00eraHusl.

B riepBoM npubIMKEHIH BPEMST CKJIOHOBOTO I0OETaHUSI MOSKHO OIIPEIEUTD B CO-
orsercTBuu ¢ 1.7.46 [ CBos, 2004 ]. [ljist JiecHOI 30HBI ¢ 3a00104€HHOCTBIO BO0COOPa
menee 20 % T, = 60 MuH.

Ompenensercsa q'yo, — MaKCUMaJIbHBI MO/YJIb CTOKA €KETOJHON BEPOATHOCTH
npesbienust P =1 %, BbIpaskeHHbIN B 10J159X OT pousseaenust OH, o, npu 6 = 1.

B mepBoM mpubIMKEHIH I0MyCKaeTCs ONpeeaTh 3Hadenue ¢'y,, 1o Tabmmie 9
npusoxenns 2 [[Tocobue, 1984] B 3aBrCHMOCTH OT HOMepA pailoHa KPUBBIX PEAyK-
un ocagkos (sucri4 npunoxkennel [Ilocobue,1984], ckaonoBoro Bpemenu gobera-
1us (T,,) 1 ruApoMOpPOMETPUYECKOIT XapaKTePUCTHKA PyC/ia (CDp) (tabimia A.53).

Tabnmua A.53. MicxoaHble AaHHbIe 1 PACYETHOE 3Ha4eHVe napaMeTpa g'yq,

Ne paiiona Tyyer MHH (DD q' o
3 60 113 0,024

5. Ompenensiercss K0a(GUIUEHT O, YUUTHIBAIONUN BJIUSHUE BOIOXPAaHMUJIHIIL,
TIPY/IOB 1 IPOTOYHBIX 03ep. Tak Kak B fannoMm ciryyae /= 0,10 8 = 1.

6. OnpeziessioTes nepexoHble K0aPUITNEHTI OT MAKCUMATBHBIX CPOYHBIX Pac-
XOJIOB BOJIBI €KETOHON BEPOSITHOCTH TIpeBbIteHust P = 1 % K 3HaYeHUSIM JIPYTOi Be-
POSITHOCTH TTPEBbITIEHS.

C 5704 11eJ1610 GBI PaCCYUTAHBI IEpPeXoiHble Koa(huiuenTs! 15 8 pex paiiona
UCCJIEIOBAHUI € CAMBIMU MaJIBIMU TLIONIAISIME BOJOCOOPOB U JIOCTATOYHO MTPOJOJ-
JKUTETbHBIME PstaMu Habmonernii. Pacuer mponsBouics mo gpopmydie (8.11)

Ap= Qpo/ Qo
HOJIyLIEHHbIe 3Ha4YeHUA AJIA Ka)KIIOfI 066CH6‘{6‘HHOCTI/I OCPETHANINCD. Pe3y]IbTaTbI
pacuera npejcraBiennl B tabauie A.54.

Tabnuua A.54. MNMepexogHble koapPuumeHTbl oT obecrnedeHHocT P =1 %
K Opyrum obecrneyeHHOCTaIM

ITepexonubie K02 UIMEHTH A
0,1 1 2 3 5 10 25
1,50 1 0,81 0,72 0,62 0,50 0,31

7. BoImosiHsIeTCST OKOHUYATEIbHBIN pacuer 110 dopmysie (22.1). B Tabmure A.55
[peJCcTaBIeHbI TapaMeTpbl GopMyJIb, B TabauIe A.56 — pacueTHbIe PacXO/bl BOIbL.
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Tabnuua A.55. MapameTpbl pacyeTHOM GOpPMyIbI

ng

Py

¢

m

m”,

H1%

TCIC

0] )

|4

qq 5

1,2 | 0,80

0,07

0,30

0,128

0,333

11

91

60

113 | 1,00

0,024

Tabnunua A.56. PacueTHble MakcmasbHble pacxobl 1 MOOY/N CTOKA OOXOEBbIX
NaBoOAKOB; py4. YepHeuknin — a. CuteHka

PasyepiocTs O6ecneyennocts P, %
0,1 1 2 3 5 10 25
Q, M3 /¢ 4,29 2,86 2,32 2,06 1,77 1,43 0,89
q, 1/c xm? 421 280 227 202 174 140 87,3

IIpuwmeuanue. Tabaurw [Tocobus [[Tocobue, 1984 ], npuHsTbIE IPK pacyeTax A0IyCKaeTcst
HCTIOH30BATH TOIBKO B TIEPEXOAHBIA MEPUOI — 0 CO3MAHUST TEPPUTOPUATHHBIX CTPOUTEIb-

HBIX HOPM.
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MpunoxeHue b
Tabnuubl

Tabauuya 61. NprMmepHble CPOKM U MPOAOSIXXNTENIbHOCTb OCHOBHbIX MMAPOSIOMMYECKMNX
Ce30HOoB s Poccun n npuneraiLwwmx TeppuTopuin

Ha3zBanue ce3ona
1 YHCJIO MECSILIEB B CE30He
(YucaUTEND ); TPAHUIIBI CE30HA
(3HameHareJIb)

Paiion

B(3)" | JI-O (4) 3(5)
V-VII | VIII-XT | XII-IV
B(3) JI-0 (5) 3(4)
IV-VI VII-XT | XII-1II

Kpaitauii CeBep (ceBepHEe 64° C. L) c.c.erveuereererrerenireecnienenens

Jlecnast 30Ha (ceBepHee 56° c. nr. u Boctounee 30° B. 11.)......

IOzkHast yacTh JIECHO¥ 30HBI U JIECOCTEITHAS 30HA B(@3) | J-O0(6) 3(3)
(CEBEPHEE 49° €. TIL) 1evevveriniirieierereeeeieseteteseseseessesese e eenens III-v VI-XI XII-II
Crennast 3oHa (10xHee 49° ¢. 111.) U 10ro-3anaiHasi 4acTh B3 | /A0 3(2)
[Tpubantuku (10:xHee 57° ¢. 1L u 3amagnee 24° B. /1.) ........... II-1vV V-XI XII-1

B@B) |J-0(6)| 3(3)
[I-v VI-XI XII-I1
3-B(6) | J(3) 0 (3)
XII-V | VI-VIII IX-XT
Cesepnas yacts Cubupu 1o p. Jlennr B (2) JI-O (4) 3 (6)
(ceBepree 64° Ha 3amaze 1 56° y 03. BaWKAT ...oveveveveeeeennnnne. V-VI VII-X XI-IV
B@B) |J-0(5) | 3(4)
IV-VI | VII-XI | XII-III
B(2) |J-0(6)| 3(4)
IV-V VI-XI XII-111
B-JI(6) | O(2) 3(4)
IV-1X X-XI XII-111
B(2) JI-O (5) 3(5)
IV-V VI-X_ XI-11T
B-1(5) | O(2) 3(5)
IV-VIII IX-X XI-111
B-Ji(4) | O(2) 3(6)
V-VIII IX-X XI-1V
B-JI(6) | O(2) 3(4)
IV-1X X-XI XII-111
B (4) JI-O (5) 3(3)
III-VI VII-XI XII-11
B (2) JI() | 0-3(5)
I11-1V V-1X X-11

[TpUKAPIATHE U FAOANKAIIDE ...vvverrereeresrsrerseeeeeseseseessssesenas

TopHbie paltOHBI KPBIMA ...vvevvevierieiiieieeeieieeeereere e

3anagast Cubupb (105KHEE 64°—60°) ...ooveveveeriiieierereeeenens

Hentpasbubiii 1 CeBepHbIt Ka3aXCTaH. ...c.cveveeveverereecnienenne

TOPHBII AJITAI .vvevievieviereieienieeeeeeeeie e v s e seeneas

BADATKAIIBE ...t seeesteeeseeesesseseesesessesesseseneanas

TIPUOATKATIDE .v.vvvrevevererereerniissesesessennssssesesesessssssssesesessssssnesens

Cesepo-Bocrounast Cubups (Bocroutee p. JIeHbl) .............

Janbhuit BocTok (6aCCeiiH P. AMYPA) weveververerererrirerieseenenens

Topnbre paitonst Kaskaza n Cpemueit A3UN .....cccoeeveneenennene

Bricokoropusie pationst KaBkaza u Cpenneit Asuu ............

* B — Becennuii ce3oH; (3) — MPOMOKUTENBHOCTD Ce30HA 3 MECSIIA;
V—VII — rpanuiipl ce3oHa: Maii — UIOJIb.
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Tabnvya B2. YcnoBusi NpUMeEHEHUst pac4yeTHbIX GOPMyI MO ONpPeaeNeHNo
MaKCUMasbHOIro pacxoia BoAbl LOXAEBOro NaBoaka 3aJaHHOM BEPOATHOCTU
NnpeBbILLEeHNS

N Tuna [Lnomanb YuurbiBaemble Mertomnueckue
. Pacuernas
pacyeTHO bopmya BogOCOOpa XapaKTePUCTUKI BO3MOKHOCTH
dopmyibt PMY. pexu Gacceiina pacyeTHOI (hopMyJIbI
2
I AMITUPUYECKAsT A > 200 xm? | Tugporpaduyeckue pacaer Q. by 6e3
PENYKIIMOHHAS XapaKTEePUCTUKH PyCJia, |ydera Haunbosee
dbopmyia (6.9) pu 03EpPHOCTD, 3a00JI04EH- | BEPOSITHBIX KaJICH-
HAJINIMH PEKU — HOCTb, CPE/IHSIS BBICOTA | IAPHBIX CPOKOB €T0
aHajiora BoztocGopa TTPOXOJK/IEHUST
I IMIIPIYECcKast
PENYKIIMOHHAsI
dopmyna (6.21) —"- - "- —"-

IIpU OTCYTCTBUUN
PEKM-aHaJJ0ora

I ®Dopmyna npegennb- | A< 200 km? |rugporpaduyeckie pacyaer Q . po 6e3
HOI MTHTEHCUBHO- XapaKTEePUCTUKH Pycjia | ydera Hanbosiee
ctu croka (6.23): 1 Boocb0opa, 03epHOCTD, | BEPOSTHBIX KaJIeH-
- IpU HAINYUA THUII 1 MEX. COCTAB MIOYB | JaPHBIX CPOKOB €ro
PEKH aHaJIoTa; BO/10c60Pa, HAMOOJIBIIHI | TPOXOIKIEH ST
- IPU OTCYTCTBUU CYTOYHBII MAKCUMYM
PEKH aHAJIoTa; OCAJIKOB B IOy, UHTEH-

CHUBHOCTD OCAJ/IKOB

v O6bemHbie, re- A>0xm? |ruaporpaduueckue pacuer Q . €
HETHYECKHe M JIp. XapaKTePUCTUKY PYCJIa | y4yeToM KaJeHap-
(opmyuibl, ocro- u BoiocH0opa, 03ep- HBIX CPOKOB JIeTHE-
BaHHbBIE HAa pacyere HOCTb, 3a00JI0YEHHOCTD, |OCEHHETO Mepro/a
CTOKA 110 0Ca/IKaM, MHOUIBTPAIIMOHHBIE U MMEIOIINXCH
B TOM YHCJIE Yepe3 CBOIICTBA TTOYB, YPO- MpeCTaBIeHUI O
WHJIEKCHI ITPe/I- BEHb I10/I3EMHBIX BOJI, bopmupoBanum mo-
HIECTBYIOIIETO CcTOKO(OPMUPYIOLITHE Tepb CTOKA
VBIIAKHEHUS OJTHOCYTOYHBIE U MHOTO-

CYTOYHbIE OCAIKU TIO
KaJIeHIapHBIM [TePUOIaM
rojia ( Ha ypoBHe JieKa
U MeCSIIEB), TOKa3aTellb
YBJIQKHEHHOCTH TTOYB

[Tpumeyvanwue: Crpykrypa dhopmy IV THIIa 1 METO/LI OIIpe/ieIeH NS TTapaMeTPOB YCTaHaB-
JguBaloTcs B TeppruTopraibHBIX CTPOUTEIBHBIX HOPMaX.
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Tabnvya 63. T'napaBnnyeckrne NapamMeTpbl, XapakTepPU3YoLLME COCTOSHUE U
LLepOoXx0oBaTOCTb PyCcia BOAOTOKA

Xapaxkrepucruka pycia u mOiMbl m |m, M/MHH
1 2 3
Pexu 1 BOZOTOKHM CO CPEAIHNMU YKJIOHAMM Ip<35%0: 1/3 11

YHCTBIE PyCJia OCTOSHHBIX PABHUHHBIX PEK; pycJia HepuoanYecK
[1EPECHIXAIONINX BOJOTOKOB (CYXHUX JIOTOB)

U3BUJIUCTBIE, YACTUYHO 3apOCUInE PycJia GOJIbIINX U CPEHUX PEK; 1/3 9
TIEPUOANIECKH TIEPECHIXAIONIIE BOJOTOKHU, HECYIIHE BO BPEMST TABOJIKA
60JIbIII0E KOJIMUECTBO HAHOCOB

CHUJIBHO 3aCOPEHHbIE ¥ U3BUJIUCTBIE PYCJIa ePUOANIECKI 1/3 7
TIEePECHIXAIONINX BOJIOTOKOB

Pexn n meproamyeckn nmepecerxaionine BOI0TOKN 1/7 10
co cpesHuMu yKaoHamu I, >35%o

Tabsmua b 4. KoapduumeHt m,

Xapaxkrepucruka TpaBsAHOIi TOKPOB CKJIOHOB

IIOBEPXHOCTH CKJIOHOB PeIKUil WK OTCYTCTBYET 0ObIUHBII ryCTOM

YkaranHas, CIJIaHUPOBaH-
Has TPYHTOBAsT; TAKBIPO-
BU/THbBIE PABHUHBI 0,40 0,30 0,25

bBe3 kouek, B HaceIeHHBIX
IIYHKTAX C 3aCTPOIKOI
menee 20% 0,30 0,25 0,20

KoukoBaras, TaesxHbIe

3aBaJIbl, & TAKXKe B HACEJIEH-
HBIX IIYHKTAaX € 3aCTPONKOI
6oaee 20% 0,20 0,15 0,10

Tabsmua B.5. 3Ha4eHns napameTpos o 1 n’ B hopmyre ans pacyeTta koapduumeHTa d,

napamerp o pu fit % Koad dunuenr n' 1jisi 104BOrpyHTOB
PacnoJio- MO/T JIECOM
IIpupoanas
30Ha seerme reca Ppas/riHoro cymnecya-| CyrJjiu-
Ha BozocGope| 3-9 |10-19 [20-30 | mexammrueckoro | Y
HBIX HUCTBIX
cocraBa
A 1,00 | 1,00 | 1,00 0,22 — —
Jlecnasa B 0,85 | 0,80 | 1,75 0,22 — —
C 1,20 | 1,25 | 1,30 0,22 — —
1 AC 1,00 | 1,00 | 1,00 0,16 0,20 0,10
ecocTernHas
B 1,25 | 1,30 | 1,40 0,16 0,20 0,10

IIpumeuanus: 1. Pacionoxkenue jieca Ha BonocO6ope B TabiuIle IIPUHUMAETCS YCIOBHO: A —
paBHOMepHOE; B — B BepxHeii yactu BogocOopa; C — B HUZKHEI 1 TPUPYCI0BOU YacT BOLOCOOPA.
2. B JiecHOll 30HE U3-3a OTCYTCTBUSI CBEIEHUIT O MPEOOIALAMIIIX TOUBaxX (IPYyHTaX) 3HaUe-
Hue n' npuHIMaeTcs paBHbIM 0,22 He3aBUCHMO OT 1TOYB (TPYHTOB) IO/ JIECOM.
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Tabnmua b.6. 3naveHne napameTpa B B popmyne ansa pacyeta kKosdppuumenTa o,

Tun 6osora B
Husuntbie 60710Ta 1 3a60104€HHBIE Jieca U JIyTa Ha BOI0COOPaX, CJI0KEHHBIX 08
CYTIECIAHBIMI 1 JIETKOCYTTMHUCTBIMU TIOUBAMMY (TPYHTAMI ) ’
Bomoc6opbl, BKI0Ualoniie 6010Ta pasHbiX THIIOB 0,7
BepxoBble 60s10Ta Ha BOA0COOPAX, CII0KEHHbIX CYTIECUYaAHbIMU 1 05
JIETKOCYTJIMHUCTBIMU 1TOYBAMU (TPYHTaAMM ) ’
BepxoBbie 6010Ta Ha BOAOCOOPAX, CI0KEHHBIX CPEIHECY TTINHUCTBIMI 1 03
TJIMHUCTBIMU TTOYBaMu (TPYHTAMU ) ’

Tabavuya B6.7. OTHOLLEHME MaKCUMalbHOrO MIHOBEHHOIO pacxoaa BECEHHEro
nonoBOAbS K MakCUMasibHOMY CPeAHEeCYTOYHOMY PacxoAy BECEHHENO NOSIOBOABS
B 3aBMCMMOCTW OT NPUPOAHOI 30HbI 1 NioLlaav Bogocbopa

I[Lnoutazab Bogochopa, Km>

01105 1 | 5 |10 50 | 100|500 [1000/2000(3000

[Tpupoanas sona

Tynnapa 1 ceBepHas 4acTb JeCHOM
30HBI (Taiira)

19(17(16]1,4(13|1,2115{1,05| 1 1 1

IOsxHast yacThb J1ecHOM 30HBI

37130(27123 |21 |1,7(1,5|13 |12 11|10
(cMenIaHHble U JINCTBEHHBIE Jieca)

Jlecocternasa 4,4136133127125(20(19 1141 1,3 |1,15] 1,0
Crennas 5544 (4,0(30[28|21]119 |14 |13 [1,15] 1,0
SacyILIMBHIX cTeneit 95(7,0(6,043[37]26]20]|1,5]| 1,4 1,3] 1,2

1 [IOJIYIIyCTbIHb

Tabnvuya b.8. 3HayeHns KO3aPPULMEHTOB A 1 & B 3aBUCMMOCTHK OT KOadduumeHTa
HEeCUMMETPUYHOCTU rmaporpada K,

K |01910,23 0,26 | 0,29 | 0,31 | 0,33 | 0,34 | 0,36 | 0,38 | 0,4 | 0,42 | 0,44
A 1030 040|050 | 060|070 | 080 ] 090 | 1,0 1,3 1,5 1,9 | 26
021 1032|046 | 062|080 | 1,01 | 1,24 | 1,52 | 2,41 | 322 | 5,11 | 9,41
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Tabavua B.10. OTHOCUTENbHBIE OPAMHATLI TMaporpada BHYTPUCYTOYHOIO X04a CToka
BECEHHEr0 NoaIoBOAbS Yy NPU PasnnyHbiX KOadpduumeHTax
k‘r = Qp%/ Qp%

Bpewms, k.
4 1 1,2 (1,520 | 25|30 | 35| 40| 45| 50| 55| 6,0
1 1,0 10,99 | 0,81 | 0,43 | 0,26 | 0,12 | 0,07 | 0,05 | 0,03 | 0,03 | 0,0 | 0,0
2 1,0 [ 0,97 | 0,76 | 0,39 | 0,23 | 0,11 | 0,07 | 0,05 | 0,03 | 0,03 | 0,0 | 0,0
3 1,0 | 0,94 | 0,71 | 0,36 | 0,21 | 0,41 | 0,07 | 0,05 | 0,03 | 0,03 | 0,0 | 0,0
4 1,0 | 0,91 | 0,66 | 0,33 | 0,19 | 0,10 | 0,06 | 0,04 | 0,03 | 0,03 | 0,0 | 0,0
5 1,0 | 0,88 | 0,58 | 0,29 | 0,18 | 0,10 | 0,06 | 0,04 | 0,02 | 0,02 | 0,0 | 0,0
6 1,0 | 0,86 | 0,50 | 0,27 | 0,16 | 0,10 | 0,06 | 0,04 | 0,02 | 0,02 | 0,0 | 0,0
7 1,0 | 0,84 | 0,42 | 0,24 | 0,14 | 0,09 | 0,06 | 0,04 | 0,02 | 0,01 | 0,0 | 0,0
8 1,0 | 0,82 | 0,40 | 0,23 | 0,13 | 0,09 | 0,06 | 0,02 | 0,02 | 0,01 | 0,01 | 0,0
9 1,0 [ 0,78 | 0,38 | 0,22 | 0,43 | 0,11 | 0,08 | 0,03 | 0,03 | 0,03 | 0,02 | 0,01
10 1,0 | 0,74 | 0,40 | 0,22 | 0,14 | 0,45 | 0,10 | 0,05 | 0,08 | 0,04 | 0,12 | 0,08
1 1,0 [ 0,72 | 0,42 | 0,21 | 0,48 | 0,25 | 0,16 | 0,41 | 0,24 | 0,48 | 0,31 | 0,27
12 1,0 [ 0,72 | 0,43 | 0,29 | 0,23 | 0,44 | 0,36 | 0,30 | 0,44 | 0,39 | 0,53 | 0,45
13 1,0 [ 0,71 | 0,45 | 0,36 | 0,35 | 0,65 | 0,69 | 0,54 | 0,73 | 0,64 | 1,00 | 1,00
14 1,0 | 0,71 | 0,50 | 0,48 | 0,55 | 0,92 | 0,86 | 0,81 | 1,00 | 1,00 | 0,75 | 0,75
15 1,0 | 0,70 | 0,58 | 0,62 | 0,71 | 1,00 | 1,00 | 1,00 | 0,84 | 0,80 | 0,56 | 0,56
16 1,0 [ 0,72 10,63 | 0,78 [ 0,94 | 0,93 | 0,88 | 0,83 | 0,63 | 0,69 | 0,41 | 0,40
17 1,0 [ 0,76 | 0,70 | 0,95 | 1,00 | 0,78 | 0,71 | 0,68 | 0,45 | 0,43 | 0,26 | 0,25
18 1,0 [ 0,81 0,79 | 1,00 | 0,95 | 0,62 | 0,56 | 0,50 | 0,32 | 0,29 | 0,14 | 0,12
19 1,0 | 0,84 | 0,88 | 0,96 | 0,82 | 0,45 | 0,39 | 0,35 | 0,20 | 0,15 | 0,06 | 0,04
20 1,0 | 0,88 | 0,98 | 0,87 | 0,69 | 0,33 | 0,25 | 0,21 | 0,41 | 0,08 | 0,03 | 0,01
21 1,0 | 0,90 | 1,00 | 0,77 | 0,54 | 0,25 | 0,48 | 0,14 | 0,07 | 0,05 | 0,02 | 0,0
22 1,0 | 0,94 | 0,98 | 0,66 | 0,44 | 0,18 | 0,14 | 0,10 | 0,04 | 0,03 | 0,01 | 0,0
23 1,0 10,99 | 0,93 | 0,57 | 0,35 | 0,15 | 0,10 | 0,06 | 0,04 | 0,03 | 0,01 | 0,0
24 1,0 | 1,00 | 0,87 | 0,50 | 0,30 | 0,13 | 0,08 | 0,05 | 0,04 | 0,03 | 0,0 | 0,0
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Tabnvya b.12. NMprymepHoe 3HaYeHne yKi10Ha BOAHO NOBEPXHOCTU Pekn (%o)
B6J1M31 CTBOPA B PABHMHHbIX paioHax

Penbed MectHOCTH

ILnomanp
BOJ0CGOpa KM2 BO3BBIIIEHHOCTH YBaJIbI ngr::;ze HU3MEHHOCTH
100 2,84 1,70 0,72 0,28
500 1,60 0,96 0,41 0,16
1000 1,28 0,76 0,32 0,13
5000 0,70 0,43 0,18 0,07
20000 0,44 0,27 0,11 0,04
50000 0,32 0,19 0,08 0,03
100000 0,25 0,15 0,06 0,03




MpunoxeHue B
PekomeHpauuu no oueHke napameTpos ¢opmyn |-ro tuna

B.1 /s viccaeyeMoil pekn yCTaHABJIWBAETCST IPUPO/IHAST 30HA, B KOTOPOIT pac-
HOJIOJKEH OacCeiiH peKH, W Mo KapTaM OIPEAeISIIOTCS CIeyIoIe OCHOBHBIE MOP(O-
METPUYECKUE XapaKTePUCTHKN:

— TIomaab Bogochopa, (A, km?),

— ruzporpaduueckast yinHa pycaa, ( L, km),

— Cpe/IHEB3BeIeHHbIN YKIOH pyca BogoToka, (I %o),

— OTHOCHTEJIbHAS 03PHOCTh BOLOCOOPA, (A, %), ,

— Cpe/lHeB3BellIeHHast 03€PHOCTD, (A03'7 %),

— OTHOCHUTENbHast 3a00I09€HHOCTD BOZI0CHOPA, (Ag %),

— cpefiHss BbicoTa Bogochopa (/151 FOPHBIX U II0JYTOPHBIX PAilOHOB), M.

B.2 Ha ocHoBe uCIIo/1b30BaHMs JaHHBIX THAPOMETEOPOJIOTNIECKUX HaOMOAEHUII,
oIyOJMKOBaHHBIX B OMUIMANBHBIX JOKYMeHTax Pocruapomera, BbIOMpaeTcs TPyil-
a TUAPOJIOTHYECKHN U3ydeHHbIX pek (He menee 10), pacmosioKeHHBIX B THAPOJIOTO-
KJIMMaTHYECKUX YCIOBHIX, OZHOPOAHBIX C MCCIEAYEeMbIM PailoHoM. [t BRIOPAHHBIX
PEK TOATOTABINBAETCSI CBOJIKA CBEAEHUN O MOP(MOMETPUUECKUX XapaKTEPUCTHUKAX,
MPUBE/IEHHBIX BbIIiie B 11. B1.

B.3 /l11 kax 101 13 BEIOpAHHBIX THAPOJOIMYECKU N3YYeHHBIX PEK HA OCHOBE CTa-
TUCTHYECKON 06pabOTKK MHOTOJIETHHUX PSIIOB HAOJII0JIeHUI 32 CTOKOM BO/IbI OIIpejie-
JIIETCS MAaKCUMAJIbHBII CPOYHbINA pacxXo/ BOJBI A0KAEBOro naBoaka (Q,.) BEpoAT-
HocTH TpeBbienust P=1% B coorBercTBum ¢ TpeboBanusmu pasienos 4,5 CII u o
dbopmysne (8.13) nacrosamux PexomeHanmii pacCUUTLIBACTCS COOTBETCTBYIONTUI
MaKCHMaJIbHbLiT CPOUHbLIL MOAYJIb CTOKA (¢ 45, ).

B.4 CrposTes saBucuMocTi ¢, = f(A) 1 q,4, = f(Tp) Ha ABYXOCHOIH JoTapumu-
YEeCKOU KJIETYaTKe, M0 KOTOPBIM OTIPEIESIOTCST 3HAUEHNsT CTETTEHHBIX KOa(hDHUIHneH-
TOB I U N, IPE/ICTABJIAIONIE TAHT€HC yT/Ia HAKJIOHA MPSAMOI, OTpaskarolleii B cpe/iHeM
TEH/IEHIINIO YMEHBIICHUS MaKCUMATBHOTO MOYJSL CTOKA C YBEJIMUECHUEM TLIOTIA/IN
Bosoc60pa (A) WK PyCIOBOTO BpeMeHH o0eranus (Tp).

B.5 Ilpu ompenenerny MaKCUMaJIbHOTO CPOYHOTO PACXO/A BOABI 110 (HopMmy.ie
(8.12) pst kaxmoil 3 BIOpaHHbIX pek 110 dopmyJie (8.13) paccunuTbiBaeTCs MOLYIb
MaKCUMaJbHOTO CPOYHOTO PACX0/Ia BOJIBI J0KIEBOTO TABOJKA BEPOSTHOCTH MTPEBBI-
wenus P=1%, npusejieHHblii K yCI0BHOM mommany Bogocbopa, pasHoii 200 km?,

q,goo =4y (A/200)", (B.1)

rjie G0, M A — Te XKe, 4To 751 peKu-anasiora B (hopmyJe (8.13), n — nokasaresnb cremne-
HU PeAYKIINN

B.6 ITo anmbiv Ju1st Beeit TPyTITbi pek cTposTest rpadmiu cszu: q o0 =f(A,, %)
TIPY HAIMYNY CBEJIEHUH O CPe/THEB3BEIeHHON 03€PHOCTH; q’200= (A, 5,9, ) — TP HaJIH-
YUK CBEAEHMIT 00 OTHOCUTEILHOM 036PHOCTH, a TAKIKe q'200= (A o)) — TIPH HATIITYIT
cBeleHuit 06 OTHOCHTEIbHOI 3a60/104eHHOCTH. Ha 0cHOBE aHasM3a MOTyYeHHBIX Ipa-
(DUKOB CBSI3U BBISIBJISIETCST HarboJjiee 3HAYMMBIN (DaKTOP PEryJTUpyrOIIEro BIIMSHIIS
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lMpunoxerve B. PekoMergaLmm rno oLeHKe napametTpos ¢Gopmys I-ro tmna

(A'O3, A, um Ag), I KOTOPOTO yCTaHABIMBAETCS pacyeTHas (popMyJIa o ompeseie-
HUIO MOTIPABOYHOTO Koa(durmenta & um J,.

B.7 1lpu npeBammpytorieM BAUSHAN o3ep (MPY/I0B, BOJOXPAHUIIUIT) CTPOUTCS
3aBUCHUMOCTD BHUJIA q'200 /8 =f(A;), a mpu mpeBaTupyIoNeM BIMAHUI 60I0T 1 3a60-
JIOYEHHBIX 3eMeJIb — 3aBUCUMOCTD BU/IA c]'200/52=f(A'03 um A ), Ha OCHOBE KOTOPOii
YCTaHABIWBAETCS CTPYKTYpPa PAcueTHOH (HOPMYIIBI /JIsI MeHee 3HAaUMMOTO (haKTopa
(8, — B mepBOM crydae uan & -BO BTOPOM).

B.8 Ilpu ompezesneHnn MakKCMMaJILHOTO CPOYHOTO PacXojia BOABI 1O (opmyJie
(8.13) ¢ ncnonbzoBanueM a1a koaddunuenta @, Buipaxkenus (8.15) ama kaxoii u3
BBIOpaHHBIX pek 1o dopmyiie (8.13) paccUuThIBAETCS MOLYJITb MAKCHUMATBbHOTO CPOY-
HOTO PacXojia BOIBI JOKAEBOTO TABOAKA BEPOSITHOCTH TpeBbiimerst P=1%, mpuse-
JIEHHBII K YCIOBHOW BEJIMUIHE PYCJIOBOTO BPEMEHN J0GeTaH st Tp = 1440MmuH.,

q 1450 = Gyo; (Tp/1440)"". (B.2)

B.9 Ilo manmmbiM J7ist Beell TPYTITIBI PeK CTPOUTCS TPAdUK CBA3M ¢ 4,0~/ (A 08.%)
[IPY HAJUYUK CBEICHUN O CPEIHEB3BENICHHON 03€PHOCTH, a MPHU UX OTCYTCTBUU —
q'1 w0=f(A, o) T ycTaHaBIMBaeTCA pacyeTHas (HopMyJIa 7T onpeeeHns Koahdu-
MeHTa o.

B.10 KoadumenTtsr § u §, TaksKe JOMyCKaeTcs ONpPeIeIAaTh Mo Gpopmyie:

5=1/(1+CA_). (B.3)

[Ipu Hamrany cBeziennii TOMbKO 06 OTHOCHTEIBHOI 03epHOCTH (A, %) 3HaueHne
C, st BceX MPUPOAHBIX 30H PEKOMEHTyeTcsl IpUHUMaTh paBHbiM 0,11; mpy Hammanm
cBefienuit o cpeamessseltenoil ozepuoctn (A, %) snadenne Co PeKOMEHLYETCs
MpUHUMATH paBHBIM (),2 /I JIECHO W JIECOCTEITHOM 30H, a JIJIST CTEITHON 30HBI — PaB-
HoeiM 0,4.

Koaddurmentsr 8,1 §,, 01ycKaeTcs ONpeAesaTh 1o hopmy.e:

8,=1-0,51g(0,14, + 1), (B.4)

re A, — OTHOCHTeTbHAs IJIOManb O0M0T M 3a000YEeHHBIX 3eMeshb Ha BOAOCOO-
pe (%).

B.11 TIpu HEOOGXOAMMOCTH B CTPYKTYPY PACUYETHBIX (POPMYJI CJEAYET BBOAUTH
JOTIOJTHUTEIHHbBIE TAPAMETPBI, YYUTHIBAIOIINE [PYTHUE BUIbI €CTECTBEHHOTO U UCKYC-
CTBEHHOTO PETYINPOBAHUST MAKCUMAIHLHOTO JIOXKIEBOTO CTOKA PEK, & TAK/KE BIIMSHUE
U3MEHEHUSI CPeHEH BBICOTHI BOZOCOOpaA JJIsT TIOJMYTOPHBIX W TOPHBIX pailoHoB. [Tpu
3TOM CJIE[IYeT COXPAHUTh OCHOBHOW TIPUHIIUI PaspabOTKU CTPYKTYPbI (hOPMYJT JIJIst
pacyera mompaBoOYHBIX KOI(P(HUIINEHTOB, M3I0KEHHBIN B HACTOSIIIEM TPUIOKEHUN.

B.12 TTocJte pa3paboTKu CTPYKTYPbI PACUYETHBIX (GOPMYJI TI0 YUETY BJIUSHUS 03€P-
HOCTHU 1 3a060JI0YEHHOCTH CJIEIYET OTKOPPEKTHUPOBATH 3HAUEHIE CTETIEHHOTO KO3 du-
IFIEHTA 77 HA OCHOBE AHAJII3A 3aBUCUMOCTH ¢ 1o, =/(A) 11 koahurmenta n, — Ha 0CHO-
BE aHAJIN32 3ABICHMOCTH q 1,= f(Tp):

q 15, = Qyo, /ABD,, (B.5)
G0 = Qp, /A, (B.6)
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MpunoxeHue I
[MopamoK YyTOYHEHUS OpAMHAT KPUBLIX PEAYKLMM 0CaKOB
1 napameTpoB GOPMYJibl NPeaesisHON MHTEHCUBHOCTY

I'.1 KoppexktnpoBsky 3navenuit ¢’,o,, CJIelyeT NPOM3BOAUTH MOITAITHO B CJEAYIO-
TIefi MocIe0BaTeTbHOCTH:

— Ha TepBoM 9Tare (epBast cTpoka Tabautint I.1 1151 3a1aHHbIX 3HAUeHNTH Hacceii-
HOBOTO BpeMeHH /I00eraHust T, MUH, IPUBOJIATCS yTOUHEHHBIE 110 CPABHEHHIO C JIAHHbI-
miu [ITocobue, 1984] OpI[I/IHaTbI KpUBbIX pefykinu ocankos 16,67 W (t-)=q .. /¢ H,, 2%

— Ha BTOpOM arare (Bropast cTpoka Ttabuuisl I.1) mo ¢hopmyste, TpuBeaeHHON
B cTOJIOME 2, TS KAKIOTO M3 3aJaHHBIX 3HAYEHMi GaccelfHOBOTO BpeMeHH m06era-
HUS Tg, MUH PACCUUTHIBAIOTCS 3HAYCHHS PYCJIOBOTO BPeMEHN JI00eTaHu T, MUH;

— Ha TperbeM aTamne (TpeThs cTpoka Tabsuiel I.1) 1o (bopMyJIe TIpUBE/ICH-
HOU B CTOJOINE 2, PACCUMTHIBAIOTCS 3HAYEHUST THAPOMOPGHOMETPIUECKOTO MapamMe-
tpa DT AT KAKIOTO 3HAYEHUS PYCIOBOTO BPEMEHU M0GETaHusd, MPUBEIEHHOTO B
CTPOKE 2, M COOTBETCTBYIOMIETO €My 3HAYeHMs OPAMHATHI KPUBOW PEYKIMU OCal-
koB 16,67 ¥ (t,)= q,,/0H,s, .

Tabnmua I'. 1. Cxema KOPPEKTUPOBKM MAKCUMaJIbHbIX MOAYNEN CTOKa §' o,
B [ONAX OT npouseeneHmns oH.,, (npun 1 = 30 MyH.)

Howmep Bun pacuera 3HayeHus 71 T,, MMH, PABHBIX
ITama 5 10 20 40 1440
pacuera
1 2 3 4 5 6
1 16,67 @(T6)= Qyop/OH o 0,50 0,40 0,30 0,20 0,013
2 T, =l —(1,,=30)]%91/1,18 - - - 6,88 622
3 O = 1{)[16,67‘1’(16)]0'25 - - - 4,68 211

Ipumeuanue:uput,=10, 60,100, 150, 200 (MuH.) pacyeTsbl cjie/lyeT HPOU3BOAUTD
B TOM K€ IOPSIIKE, 4TO U A1t T, =30 MUH.

Jlig 1mepexoza OT PacyeToB, MPOU3BeAeHHBbIX B Tabauie [.1, K pekomenja-
IUAM TI0 BBIOOPY TapameTpa ¢, HeoOXOAMMO HOCTPOUTH CEPHIO 3aBUCHMOCTEl
(q49,/9 Hyo)) =f(CDr) JUIST KasK/IOTO U3 TIPUHATBIX 3HAYEHUH T ,, IO KOTOPBIM CJEyeT
OTIPE/ICTUTD 3HAYCHUs o, /QH o, cOOTBeTCTBYIONME Taby MMPOBAHHBIM 3HAYCHUAM
(D (CD =D,).

T. 2 YTqueHI/Ie PEKOMEHIAIIMIA 110 OIIPeAeIeHUI0 COOPHOTO KOI(hdUIIMEHTA CTOKA
¢ [Tt PABHIHHBIX PEK HEOOXOMMO TIPOM3BOITE B CJCAYIONIEM HOPSIIKE:

1) ans yenosHOro BogocGopa ¢ miomabio, papHoit 10 kM2, o gopmye (8.20)
OTIPEJIETISIETCST MOJLYJTb MAKCUMAJIBHOTO CPOYHOTO PACX0/Ia BOJIbI BEPOSITHOCTH MTPEBBI-
mrenns P=1% Ha ocHOBe MCITOJB30BAHUS THIPOMETPUUECKUX JAHHBIX THAPOJIOTHYE-
CKM UBYYEHHBIX pekK. [[J1s1 mccieryeMbIX PeK, PacIioIo;KeHHBIX B TYHAPOBOW U JIECHOM
30HaX, BKJIIOYAIOTCS B pacyeT BOAOTOKH ¢ IIONIaAbio Bogocbopa meree 500 km?, a st
oCTasIbHBIX — ¢ IIoIa/bio MeHee 300 km2:
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lMpunoxenrue I". [TopsaoK yTOHHEHWS] OPANHAT KDUBBIX PEAYKLIMY OCaAKOB 1 NMapameTpos. ..

q10= d200B10r (r.1)
2007111:21)0
== r.2
Bo =07 (I'2)

TJIE (9 — TO ke, 4T U B hopmyJie (8.19); 3HaueHUA M 4_y0 U M y_(y — CTEIEHHDBIE KO-
3 UIMEHTBI, PACCUNTHIBAIOTCS 110 yPaBHEHUAM, IpuBeaeHHbIM B [[Tocobue, 1984].

2) 1uist BBIOpaHHBIX pek 1o hopmyiie (4.18) paccunThIBAETCS TIPOAOJIKUTENBHOCTD
PycJI0BOro oGeranust u 1o rpaduKy CBsI3H tp:f(A, KM?) oIpejie/iseTcsl cpeiHee 3Ha-
yeHue T, COOTBETCTBYIOIIee TIomaan Bogocoopa 10 km?;

3) o popmysie (8.23) paccumThiBaeTCsl 3HAYEHHE TIPOAOJIKUTENBHOCTH Hacceii-
HOBOTO J[0GEraHyist Ty, UCIOIb3YsI HOTYYeHHOE 3HAUYCHIE 1:; u pekomengaiuu I.4 or-
HOCHTEJIbHO HA3HAYCHUS T,

4) 110 yTOYHEHHBIM OpAMHATAM KPUBOIl PEyKI[N 0CaJIKOB OIIpe/le/IeTCs 3Haue-
Hue 16,67 ‘P(té)*, COOTBETCTBYIOIIEE 3HAUEHUTO 'cg ;

5) ISt KayKI0T0 U3 BBIGPAHHBIX BOJOTOKOB PACCUNTHIBAETCS KOADMUIIUEHT @ 10

dopmye:
0*=q,,/[16,67 @(16)* H,ol, (I.3)

rzie ¢, — To XKe, uto B hopmyae (I'1), H,, — 10 ke, uto B hopmy.ie (8.20);

6) crpourcs rpaduk csazu ©*=f(1 o, %) 117151 BBIOGDAHHbIX PEK C OTHOPOAHBIM (110
TUITY ¥ MEXaHUYECKOMY COCTaBY) IMIOYBEHHBIM ITOKPOBOM, Ha OCHOBE MCITOJIb30BAHUS
KOTOPOI'0 yTOYHSIOTCS PEKOMEH/IAIMK 110 Ha3HAYEHUIO TIapaMeTPOB 72, U @) B (hopMy-
ae (8.24).

.3 JlJ1 TOpHBIX PEK KOPPEKTUPOBKY PEKOMEHIAIMIT 110 HasHaYeH M0 COOPHOTO
Koa(duUIMEeHTa CTOKA @ CJeyeT TTPOU3BOJIUTH HA OCHOBE MCIIOJIb30BAHUS JTAHHBIX
TUJIPOJIOTMYECKU UBYYEHHBIX PEK, /IIT KOTOPBIX 3HAYEHUS @ OMPEENSIOTCS UCXOIS
us opmy.ibl (8.20) o6parHbiM myTeM. IIpu 9ToM HEOOXOAUMO KCCIEA0BaTh CTEIEHb
BJIMSIHUS CPeIHEll BBICOTHI BOAOCOOPA, SKCIIO3UIIMU CKJIOHOB, a /IS PAlOHOB, XapaK-
TEPU3YIONUXCST HATMYNEM MHOTOJIETHEH MEP3JIOThI, TAKKe XapaKTepa paciipocTpaHe-
HUST MHOTOJIETHE MeP3JI0THI (CIIJIONTHOH, TIPEPBIBUCTON WJIM OCTPOBHOIN ).

I'.4 I1pun oTcyTCTBMM BOBMOKHOCTH yTOYHEHUS [TAPAMETPOB @, 1 N, B hopmy.ie (8.24)
JIOIYCKAETCsI POBOJUTH YTOYHEHHUE TOJIbKO MapamMeTpa (), COTJIACHO BbIPaKEHUIO

0= 9, (1)"/ ¥ (1), (T4)

r7ie @, — cOopHbIil KOIDHUIMEHT CTOKa; @T(ra)* — YTOYHEHHasl Op/IMHATa KPUBOI
PENYKIIMU OCAJIKOB, COOTBETCTBYIONIAS 3a/]AHHON BeJUUYIHE rg; \I‘(‘C6)* — opauHaTa
KPHBOIi Pe/lyKIIN 0CaJKOB, IPUHUMAaeMas 110 [TTocobue,1984] mocpencTBOM UCKIIO-
ueHus sHayeHust «16.67» uz pesmaun 16.67 (7).
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Mpunoxexue 4*
[pOCTPAHCTBEHHASA MHTEPNONSALMS TMAPOOrNYECKUX
XapakTepucTuk ¢ ncnonb3oaHunem MC-texHonorum

[Ipu BBITOTHEHNM THIPOJIOTHYECKUX PACUETOB IIPU OTCYTCTBUH JJAHHBIX THIPOMe-
TPUYECKUX HAOJIOJEHUI B PACUETHOM CTBOPE (IIyHKTE MPOEKTHPOBAHUS U TIPH PEllie-
HUU JIPYTHX 32129 WHKEHEPHOH THPOTIOTHH) TPEGYIOTCS CBEICHHSI O TIPOCTPAHCTBEH-
HOM PacIpe/ie/IeHnN THAPOJIOTHIECKIX XapaKTepUCTHK 1 TapaMeTPOB PACUETHBIX CXEM
U (hopMyJI, KOTOPBIE MOTYT OBITH BHIYMCJICHBI C MOMOIIIBIO MTPOCTPAHCTBEHHON UHTEP-
nosistitn. [Ipu mpocTpancTBEHHOM MHTEPTIONSIINY 3HAYE€HUST TH/IPOJIOTMYECKIX XapaK-
TEPUCTUK U MAPAMETPOB B JIOOON HEM3YYEHHON TOUKE PACCMATPUBAEMOI TEPPUTOPHUU
OTIPEIEIAIOTCST YePe3 U3BECTHBIC 3HAYCHUST B COCEAHMX MyHKTaX HabsmogeHuit. Ilo-
cTpoeHre HauboJjiee TOUHOM M3 BOSMOKHBIX HEIPEPBIBHBIX MMOBEPXHOCTEMH, TIPOXOIst-
1ieil uepes Bce BbIOPAHHbBIE ONOPHbIE TOUYKKM U3MEPEHHBIX 3HAYEHMIT THPOJIOTMYECKOI
XapaKTepUCTUKH, $SBJISETCS OCHOBHOW 3ajlayell IIPOCTPAHCTBEHHOHM WMHTEpIOJIAINN.
Paccunrannas moBepxXHOCTD B IasIbHEHIIIEM MOKET MCITOIb30BAThCS JIJIST TPEXMEPHOHN
BU3YAJIM3AIMH TIPOCTPAHCTBEHHOTO PACTIpe/ieIeHUs U3y4aeMO TH/IPOJIOTHYECKON Xa-
PaAKTEepUCTUKU WJIM lIapaMeTpa PerMOHAJIbHON 3aBUCUMOCTH. VHTeprossiug MoxeT
TTPOM3BOIUTHCS TIO TOYEUHBIM JAHHBIM (PETYJISTPHO WJIA HEPETYJISIPHO paciipe/ie/IeHHBIM
B TIPOCTPAHCTBE) UJIN TI0 JIAHHBIM, OTOOPaKEHHBIM U30JMHUAMHI (HATTPUMED, C YUETOR
BBICOTHI MECTHOCTH). BbIGOP MeTOAa MHTEPIOJISAIMN 3aBUCUT OT TOYHOCTH PE3yJIbTa-
TOB pacueTa (C y4eTOM CTIAKUBAHUS CIyYallHBIX TIOTPENTHOCTEN NCXOMHBIX JAHHBIX ),
YycJia U IPOCTPAHCTBEHHOTO paciipe/iesieHHsl NCXOHBIX ToueK u JuHuil. Kpome toro,
JKEJTATETHHO 3HATH, HACKOJIBKO TOUHO BHIOPAHHAS (DYHKINS HHTEPTIOISIIINI OTTHCHIBAET
pactpeziesieHre T/POJIOrMYecKnX XapaKTepUCTHK 1 ITapaMeTpoB B IIpocTpaHcTse. [Ipn
MIOCTPOEHUH KapT IIPOCTPAHCTBEHHOTO PACHPEAEICHUS THPOJIOTHYECKUX XapaKTepu-
CTHK MCIIOJIb3YIOTCS MTPABIJIA, U3JIOJKEHHbBIE B pasjiesie 5 HacTosmx PekoMenzanmii.

Hawubosee yacto mpocTpaHcTBeHHAsT UHTEPHOJSAIUSA OCYIIECTBIISIETCS IS CJie-
IYIONIUX THAPOJOTUYECKUX XapaKTEPUCTHK, TTAPAMETPOB KPUBBIX 0OECTIEUEHHOCTH U
MapaMeTPOB PACUYETHBIX CXeM 1 (DOPMY.I:

— cpeiHKe 3HAYeHU s, UM HOPMa CTOKA TH/IPOJIOTUYECKUX XapaKTePUCTHK,
— K0a(hPuIMeHTb Bapuallii 1 aCUMMETPUN THAPOJIOTHYECKUX XapaKTepUCTHK,

— obecrieyernbe 3HAYEH IS THAPOJOTHYECKUX XaPAKTEPUCTHK,

— TapaMeTpbl PelyKIIMOHHbBIX 3aBUCHMOCTEN THAPOJIOTHYECKIX XapaKTePUCTUK

— KapThI TUIPOJIOTMYECKIX XaPaKTePUCTHK 32 KOHKPETHBIE TOIBI I MHOTHE JIPYTHE.

* 3amMeuaHue OT peflakTopa:

B mpaktuke nHykenepHBIX THApOTOTHYecKUX pacueToB ['VIC-TexHOMOTHN TPAKTHIECKT He
TIPUMEHSTIOTCS W TI09TOMY Majio 3HAKOMBI YUTATEJSIM HACTOSIMNX pekoMeHaannil. B cBa3m ¢
9TUM OBLIO IPUSATO PellieHne 1aTh HoJiee paciinpPeHHOE TOJIKOBaHKe JaHHOTO Pasjiesia B CpaBHe-
HHW C OCTAJIBHBIM cofiepskanreM Metommuecknx pekomenzanyii B [Ipunoxennu. Bmecte ¢ Tem
Ba)KHOCTH PACCMOTPEHHBIX BOITPOCOB B TAHHOM pasjiesie 1o ncrnoab3oBanuio ['MIC-texnomornii
HACTOJIBKO OUEBU/THA, YTO MIPH OTIPe/IeJIeHIH PACIETHBIX THIPOJIOTHIECKIX XapaKTepUCTUK TTpU
OTCYTCTBUM [JaHHBIX THIPOMETPHUYECKUX HAOIIONEHUI B pacueTHOM CTBOpe 000UTHCH Ge3 He-
KOTOPBIX CBefleHu 110 ncnomb3oBanuio ['IC mpocto HEBO3MOKHO.
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. 1. Cratnctmnyeckuii aHaam3 MCXoaHou nHpopmaLmm

C momortpio M C-TeXHOMOTAN MOTYT IPUMEHSITHCST /IBE OCHOBHBIE IPYTITIHI METO-
JIOB UHTEPIOJISIIUN: JIeTePMUHUPOBaHHbIE ¥ cTaTrcTHYeckne. Hanbosee moHO Me-
TOZBI MHTEPIIOJISIINY U CTATHCTUIECKOTO aHaan3a npeactasiiensl B I IC-mporpamme
ArcGIS c¢ pacumpenunem Geostatistical Analyst, 104po6HO pacCMOTpEHHBIE B KHUTE
[ArcGIS Geostatistical Analyst, 2002].

A.1. Cratuctnyeckunini ananus ncxoaHon nipopmaumm

Craructudeckuii aHaaus, BbIIOIHeH b cpeactBamu [VIC — yaoGHbI HHCTPY-
MEHT JIJIS1 BBISIBJIEHUST OCOOEHHOCTE MCXOMHBIX JaHHDBIX, UX AHAJIN3A W TIOCTPOEHIST
WHTEPIIOTUPYIOTIEH TTOBEPXHOCTU MO OT/EIBHBIM TOYEYHBIM MCXOHBIM 3HAYCHUSM
HETPEPBIBHOTO B MPOCTPAHCTBE SIBJIECHUS, OIEHKHU JOCTOBEPHOCTH TOJIYYEHHBIX pe-
3yJIbTAaTOB M WX TIPEICTABJICHUS B HATJSIHON /7151 Bocpusitust hopme. TexHomorns
MMOCTPOEHUST TAKUX TTOBEPXHOCTEN BKJIOUAET CJEAYIONINE OCHOBHBIE JTAIbI: TIOJTO-
TOBKY UCXOHBIX TAHHBIX, CTATUCTIYECKIIT aHATIN3 UCXOAHBIX TAHHBIX, BEIOOP METO/IA
WHTEPIIOJIALNN U OIIEHKY I10JIy4YeHHBIX Pe3yJIbTaTOB.

[Tpu moAroTOBKE NCXOAHBIX JAHHBIX JKeJIaTeIbHO OCYIIeCTBUTD IIPUBECHIE Pac-
CMATPUBAEMBIX PSI/IOB HAOGMIOJICHWI U UX TAPAMETPOB Pacpe/IeIeHNst K MHOTOJIETHE-
MY [IEpHO/LY. ITO CBS3BIBACTCS ¢ HEOOXOAMMOCTBIO MOBBIIIEHUS TOYHOCTH OTIpe/iesie-
HUS PACUYETHBIX 3HAYEHUI TUIPOJIOTHYECKUX XaPAKTEPUCTHUK, a TAK)XKe TapaMeTpoB 1
ko3 duinenton pacuernbix cxem u popmy. [CIT 33-2003 2004, Meroauueckue pe-
koMenzanuu, 2007]. Kpome Tor0, KemateabHO OCYIIECTBUTD OIEHKY OJIHOPOIHOCTH
U CTAI[MOHAPHOCTHU KOJIeGaHUI THPOMETEOPOIOTHIECKUX XaPaKTEPUCTUK 1 X Mapa-
MeTpoB BO BpemeHu u npoctpanctse [ [IpoctpanctBenno,1984]. Bosbioe BHMManme
cJeyeT y1esIsTh OlleHKe TOYHOCTHU IIPOCTPAHCTBEHHON NHTEPIIOJIAIUY HAa 3aBUCUMOM
1, 0coGeHHO, Ha HE3aBMCHMOM OT pacueTa martepuase Habmogenuii [PoxmecTsen-
ckuit A.B. u np., 1988]. Boccranosnenue orcyrcrBymomieii mHGOpPMAIUK B MMyHKTaX
IUAPOMETPUYECKUX HabofeHuil OyeT 0cOOEHHO TIOJIE3HO MPU KapTUPOBAHUU TH-
JIPOJIOTMYECKUX XapaKTEePUCTUK 3a OT/esibHble To/bl. 1lo Mepe HaKOIJIeHUsT HOBOM
TUZPOMETEOPOJIOTHIECKON WH(MOPMAIIE aTbOOM TOAUYHBIX KapPT THAPOJOTHIECKUX
XapaKTEePUCTUK OY/IET MOCTOSTHHO TOTIOJTHSATHCS, YTO OTKPBIBAET HOBBIE BO3MOKHOCTH
WH/KEHEPHBIX THIPOJOTHYECKUX PACUYETOB TIPH OTCYTCTBUU JAHHBIX HAOMIOJCHUN B
pacyeTHOM CTBOPE WM MPU PelieHWH APYTUX 33/1a4 [T Pa3IUIHbIX OTpacaeil Hapoj-
HOTO X03stiicTBa. CocCTaBJjieHNe TOAUYHBIX KapT TUAPOJOTUIECKUX XapaKTEPUCTHK
U TIapaMeTPOB PACYETHBIX cXeM ¥ (HOPMYJ 0COOEHHO MOJIE3HO TPU MCIOJIb30BAHUN
N C-rexnosmoTNIA.

[Tepejt BBITIOTHEHMEM MHTEPITOJISIIIUH T1€€CO00PA3HO OIEHUTD: TPOCTPAHCTBEH-
HYIO CTPYKTYPY MCXOJHBIX TMJIPOMETEOPOJIOTMYECKUX XapPaKTePUCTUK, KCTPeMallb-
Hble 3HAYEHUS MCXOAHBIX JAHHBIX, MPOCTPAHCTBEHHDLIC TPEH/bI PACCMATPUBACMBIX
TUIPOJIOTHYECKUX XapaKTepUCTUK. KpoMe TOTo, MoJIe3HO OCYIIECTBUTD aHATU3 JIy4-
IIero BeIOOpa UHTEPIIOJUPYIOIIEHl TOBEPXHOCTH, OTBEYAIOIIEN COBPEMEHHBIM TIPE/I-
CTaBJIEHUSM IPOCTPAHCTBEHHOTO PACIPe/eIeHNs THAPOJOTUIECKIX XapaKTEePUCTHUK.
' C-TexHOJIOTUS TTO3BOJISIET BBITIOTHUTH 9TOT aHAJIN3 TpahUIecKH, yTeM OCTpoe-
HUS TUCTOTPAMMBI TTPOCTPAHCTBEHHOTO PaCPeiesieHUsT BEPOSTHOCTEH, TTOCTPOCHMS
KapThbl, OCHOBAaHHOIN Ha MHOTOYTOJIbHUKAX THccoHa, rpadhuyeckoil OTIeHKN HOpMaJib-
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HOCTH pacTipe/iesIeH ST, OTIeHKN TIPOCTPAHCTBEHHOTO TPEeH Ia 11, HAaKOHEI[ OI[eHKH TTPo-
CTPAHCTBEHHOW CTPYKTYPBI C UCTIOJIB30BAHUEM MTPOCTPAHCTBEHHOM KOPPETAITNOHHON
(pyHKIIMM, NN ¢ UCTTOTh30BAHMEM CTPYKTYPHOU (hyHKITMN (BapuorpamMmmbr). Kaxkmoe
U3 9TUX rpadUUeCKUX MOCTPOEHUI TO3BOJISIET UCCIIE0BATH HCXOIHbIE OMITUPIYECKIE
JAHHbIE C PA3JIMYHBIX TOUEK 3PEHUS.

MpocTpaHCTBEHHas rMcTorpaMmMa pacnpeaeneHus

[lns wccnenoBaHUs TIOTHOCTH TPOCTPAHCTBEHHOTO paclpe/ie/IeHusT JTaHHBIX
CTPOUTCS TIPOCTPAHCTBEHHAS 2UCMOPAMMA PACTIPEICJICHUS PACCMAaTPUBAEMON TH-
JIPOJIOTUYECKOM XapaKTepUCTUKI. [ncTorpaMma B JAaHHOM cJiydae TPeICTaBJIsSeT Co-
6ol TpadIUecKyIo TPOCTPAHCTBEHHYTO (DYHKIMIO PACTIPENETEHUST PACCMATPHBAEMOI
TUIPOJIOTUYECKOM XapaKTEePUCTUKH, I7ie TI0 0cH X — OTKJIA/IbIBAIOTCS NHTEPBAJIbI 3HA-
YeHUH, a 10 ocu Y — KOJMYECTBO 3HAYCHUH, MOTIAAIONINX B KaXK/IbIil UHTEPBAJL.

MeTozibl MHTEPIIOJIAINHT, UCIOJIb3YeMbIe JIJIs TIOCTPOEHUS MTOBEPXHOCTH, JAI0T
JIy4livie pe3yJabTaThl TIPU HOPMAJIBHOM paclpeieJIeHUU MCXOAHBIX JaHHbIX. [mrcTo-
rpaMMa HOpMAJBHOTO pacipe/ie/ieHrs: mMeeT BU/ B popme Kosokosa. HopmanbHOCTD
HCXOJHBIX JIAHHBIX MOJKET OBbITh OIlEHEHA Ha KJIeTYaTKe BEPOSTHOCTEH JIJIst KPUBBIX €
yMepeHHOi acuMMeTpudHoCThI0. Clieryer 0co60 MOAYEPKHYTH, YTO MTPU OTPAHIIEH-
HOCTH MCXOJIHBIX JIAHHBIX HAOIIO/ICHWIT B TPOCTPAHCTBE, B TPAKTUKE THIPOJIOTHYE-
CKHMX PacyeToB OOBIYHO MCIHOJIB3YIOTCA KPUBbIE 06ECIIEUEHHOCTH, MPEACTABISIONIE
co0oii pacrpe/esere BepOsTHOCTEN MPEBBIIEHNH PacCMATPUBAEMOI B IIPOCTPAH-
CTBE TUAPOJOTUYECKON XapaKTePUCTUKU. B KauecTBe mapaMeTpoB aHATUTUYECKOTO
pacripezieJicHWsT TPUHUMAETCS TIeHTPaTbHOe 3HaUeHre (cpejiHee 3HAYCHWE, UM HOP-
Ma CTOKa, MOJIa M ME€JIMaHa), €0 UBMEHYMBOCTD (Cpe/iHee KBa[paTHUecKoe OTKIOHE-
Hue, nin KoadduimenT Bapuaum) u KoahOuImeHT acuMMeTPUN, 1T OTHOIIIEHNE
koadduimenta acuMMeTpun K KoadbuimenTy Bapuaruu. ['uaposornieckue xapak-
TEPUCTUKU PEYHOTO CTOKA OOBIYHO UMEIOT MOJIOKUTEIBHYIO ACHMMETPUIO, UTO CBSI3a-
HO C [IpefieJIaMy TPOCTUPAHUS CIYYAHBIX IEPEMEHHBIX, TO €CTh BAUSHUEM HUKHETO
mpejiesia CTOKOBBIX XapaKTePUCTUK PABHOTO HYJIIO OFPAHUYMBAIONIETO (DYHKITUIO pac-
IpeJie/IeHns CO CTOPOHBI HYJIEBOTO 3HAUCHUS. EcM asMIUpryeckoe MpOCTPaHCTBEH-
HOE pacrpeieJIeHIs THAPOJIOTUIECKON XapaKTePUCTUKHU Ha KJIeTYaTKe BEPOSTHOCTENM
JUISE KDUBBIX ¢ YMEPEHHOH aCHMMETPHYHOCTBIO OJIM3KO K MPSMOI JIMHUH, TO JaHHOE
pactipeziesienne GJIM3KO K HOPMATBHOMY 3aKOHY. Ec/u sMITUpHyecKoe pacrpeerie-
HI€e Ha ATOH KJIeTYaTKe BEPOSITHOCTEH, ITPEICTABIISIIONIEN OO0 TIPOEKITII0 HOPMAJTh-
HO¥T (DYHKITMU paciipeie/ieHns: Ha 0Ch aBCIUCC, MIMEET BOTHYTBIN BUJI, TO MIMEET MECTO
MOJIOKUTENIbHAS acumMeTpud. Ecim ke aMImpuyeckoe paciipezie/ieHie pacCMaTpH-
BAEMOU T'M/IPOJIOTHYECKOI XapaKTEPUCTUKU UMEET BBIYKJBIN BUJL, TO Oy/IeM UMETh
OTpUIATEJIbHYIO acuMMeTpuio. B texaudeckoii suteparype mo ['MIC aty onepaiinio
00bruHO HasbiBaioT «Hopmanvnwiii epaux KK (keanmuns-xeanmuns) >, KOTOPHI
1 UCIIOJIb3YeTCs IS IIPOBEPKU HOPMAJIbHOCTH IIPOCTPAHCTBEHHOI'O paciipe/ie/IeHUs
MCXO/IHBIX JIAaHHBIX IPU MPOCTPAHCTBEHHON MHTEPHOJAAINU. JaHHBII MHCTPYMEHT
MO3BOJISICT CPABHUBATH paclipezie/icHe HAIUX JaHHBIX ¢ HOPMAJIbHBIM 3aKOHOM Pac-
npenesennst BepositHocTedl. Yem Oimke TOUKHM Tpaduka JiekaT K MPSIMOI JIMHUH,
TeM pacrpenesierre GJKe K HopMaabHOMY. TakuM 00pasoM, HOPMaJIbHOCTH Pac-
MpeJieIeHns HAITUX JIAaHHBIX MOKHO TIPOBEPUTH, HAHECS HA KJIETUYATKY BEPOSTHOCTEN
HOPMAJThHOTO 3aKOHY (KJIeTYaTKa BEPOSTHOCTEN [T KPUBBIX C YMEPEHHOU aclMMe-
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TPUYHOCTHIO) KBAHTHJIN SMITUPUIECKOTO TTPOCTPAHCTBEHHOTO PACTPE/IETICHUS] ATUX
nHaHHbIX. OTKIOHEHIE SMITMPIUYECKOTO PACIIPENCICHUST OT IPSMON JIHHIK OYIeT CBH-
JIETETTHCTBOBATD B IAHHOM CJTydae 06 aCHMMETPUYHOCTH 3Y4aeMOTO PACTIPEIEICHUSI.
Ecan nannbie He oTpakaioT HopMayibHOrO pacnpezesnenus Hu Ha rpacduke KK, nu na
KPHUBOIi 00€CIeYeHHOCTH HOPMAJIBHOTO 3aK0HA, a TAK/KE HU Ha TIPOCTPAHCTBEHHON
CUCTOrPAMMe, TIEPE/] TEM KaK MCII0JIb30BATh CTATHUCTUYECKUE METO/[bl MHTEPIIOJISIIINY,
MOKET BO3HUKHYTHh HEOOXOAUMOCTD Peo0dPa3oBaTh JaHHbIe, YTOObI IPUBECTH UX K
HOPMATbHOMY pactpeesenuto. CyIecTByOT pa3indHbie GYHKINN TPeoOPa3oBAHUI
WCXO/IHBIX JIAHHBIX K HOPMaJbHOMY 3aKOHY. B KayecTBe mpruMepa MOXKHO TTPUBECTU
MPOIEAYPY JOTaprpMUPOBAHUS UCXOAHBIX MaHHbIX. Hanbosree ob1mii Bus mpusese-
HUST NUCXOHBIX JIAHHBIX K HOPMaJIbHOMY 3akony npeioxkui [LA. AnekceeB [Anex-
cees LA, 1971].

AHanus npocTpaHCTBEHHOro TpeHaa

Ec/it B TaHHBIX CYIIECTBYET POCTPAHCTBEHHBII TPEH/I, OH TIPECTABISIET COOOIT
HecJy4JallHyIo (JIeTepMUHUPOBAHHYIO) COCTABJISIIONIYIO0 ITPOCTPAHCTBEHHOTO paciipe-
JIeJICHUST UCXOAHBIX JaHHbIX. [TpOCTPAaHCTBEHHBIN TPEHI MOKET OBbITh MPEACTaBJICH
CHUCTEMON M30JIMHUH, 3aKOHOMEPHO U3MEHSIONMXCA UCXO/HBIX JIAHHBIX B TOM WJIN
WHOM HaIlpaBJIEHUHU, HAIIPUMeP ¢ ceBepa Ha 1or. [Ipu nmpocrpancTBeHHON MHTEPIIOJISA-
1MW THAPOJIOTUYECKUX XapaKTePUCTUK YCTAaHOBJIECHUE TPOCTPAHCTBEHHOTO TPEH/A B
BU/IE 3aKOHOMEPHO M3MEHSIONIEeHCs CUCTEMbl M30JIMHMIA MpecTaB/sieT coboil Hau-
6osbiuii uaTEpec. e B ToM, 4TO OA00HAST CUCTEMA M30JTMHUN UCTIOIB3YETCSI TIPU
ompe/ieJIeHNN PACUeTHBIX THIPOJIOTUUECKUX XapaKTEePUCTUK NP OTCYTCTBUM JlaH-
HBIX HaOJIFOJIEHUIT B PACYIETHOM CTBOPE MPHU CTPOUTENBHOM HPOEKTUPOBAHIK U IIPU
pellleHMy MHOTUX JIPYIHUX 3a/la4 BOJHOrO Xo3siicTBa. MOJKHO BbIUECTb 3TOT TPEH[| 1
[IPOJIOJIKUTD AHAJIN3, MOJIEJIUPYS 3HAUCHUS THAPOJIOTUYECKUX XapaKTePUCTUK U T1a-
paMeTpoB PErMoHAJIbHBIX 3aBUCUMOCTEH B ONMOPHBIX TOUKAX, MOCJIE €r0 BHIUUTAHUS.
[Tpu MOzIETMPOBAHUN OCTATKOB AHAJIM3UPYIOTCST U3MEHEHUST Ha TIOBEPXHOCTHU B OoJIee
y3koM uHTepBajie. IToyueHHbIe OCTATKU MPEACTABISIIOT COO0M CyMMY CJIydaifHBIX
OMMOOK UCXOMHBIX TAHHBIX U OTKJIOHEHUS JIJIsI OUEHb MaJIbIX BOZOCOOPOB TIOJT BIIUSI-
HUEM MUKPO a30HAJIBHBIX (DAKTOPOB PEYHOTO CTOKA. A30OHATBHBIE (DAKTOPBI PEUHOTO
CTOKA YUYUTBIBAIOTCS IIyTeM IIOCTPOEHMSI PErMOHAJILHBLIX 3aBUCUMOCTEH XapakTepu-
CTHUK U I1apaMeTPOB PEYHOT0 CTOKA OT Pa3IMYHbIX (aKTOPOB, HAIIPUMEP, OT ILJIOLA1N
Boztoc6opa. [lasee, MCKIOUAsA U3 MOJTYYEHHBIX OCTATKOB BJIMUSHUE a30HAIBHBIX (hak-
TOPOB CTOKA IOJIYYUM B YUCTOM BUJIE CJy4YalHbIE TIOTPEITHOCTA UCXOIHBIX TAHHBIX
TUIPOJIOTHYECKUX XaPAKTEPUCTUK, KOTOPbIE TOJKHDI OBITH OT(OUIBTPOBAHDI TPH ITPO-
CTPAHCTBEHHOUN MHTEPIOJISIINN 3JIEMEHTOB TH/IPOJOTMYeCKOro pexkuMa. EcTb ocHOBa-
HUS TT0J1aTaTh, YTO CJIyYaifHbIe TIOTPENTHOCTH MCXO/IHBIX IAHHBIX HE KOPPETMPOBAHHBI
B IIPOCTPAHCTBE, YTO JOJKHO OBITh YUTEHO MPY UCKIIOUEHUN CIYYallHBIX TTOTPEITHO-
cTell B pe3yJibTaTe IpOole/lypbl CIIIaKUBaHUS CJLyYalHBIX [TOTPEITHOCTEH.

Kasxzaplit BepTUKaJIbHBI OTPE30K HA Juarpamme (KapTe) IPeACTaBJsgeT MeCTo-
HOJIOJKEHKE, a ero BhICOTA MPOMOPIUOHATIBHA 3HAYEHMIO B KaKIOW TOouke Habopa
HCXO/IHBIX JMAaHHBIX. TOUKM MPOENUpPYIOTCs Ha TEepPHeHAUKYJISPHbIE TIIIOCKOCTH, CO-
OTBETCTBYIOIINE HAIPaBJIEHUSIM BOCTOK-3aI1aj] U ceBep-ior. Uepes cripoennpoBaH-
HBIE TOYKHU TIPOBOJAMTCS JIMHUS (TOJHHOM ), HAUIYYIINM 0OPa3soM ONMUCHIBAMOIIAS UX
pacmosio;keHue, KoTopast MOJIeJTUPYeT TPEH/IbI B OIpe/ieJIEHHBIX HANIPaBJIEHUSIX MTPU
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AHUB0TPOITHOCTH TIOJISI PACCMATPUBAEMOM XapaKTEePUCTUKH. Eciu INHUS TaHHOTO Ha-
npaBJIeHus OJIM3Ka K MPSIMOiL, TO 9TO 3HAUUT, UTO B JaHHBIX HeT TpeHaa. Ecimu tpery
umeer U — obpasmyio GopMmy, TO JIJIst €r0 OMUCAHUS TIO0H/IET MOJINHOM BTOPOTO MO-
psanka. Ilpu ananuse TpeHa ruipoJIoTHYeCKUX XapaKTepUCTUK JIydllle UCII0JIb30BaTh
METOJI KOKPUTEHTA, YYUTHIBAIONIETO BO3MOKHOCTD y4eTa 3aBUCUMOCTH paccMaTpuBae-
MOTO ITPOCTPAHCTBEHHOTO PACIIPE/ICTICHUS THAPOTIOTTIECKOTO ABICHUS OT PA3JTUIHbBIX
(haKTOPOB, HATIPUMEP, OT BBICOTHI BOA0COOPA, WIH TLIOIAH BOTOCOODA.

MuoroyronbHuku TucceHa

Mmnozoyeonvnuxu Tuccena (unu xapma Boporoeo) vicnioyib30BaJIUCh JIJIsl aHA-
JIN3a IIPOCTPAHCTBEHHON N3MEHYMBOCTU UCXOHBIX JAHHBIX. DTOT HHCTPYMEHT TaKxKe
u3BecTeH Kak stueiiku Jlupuxiie, auarpamma BopoHoro win kaprupoBanue 1o G-
JKANIIM TyHKTaM HaGJTIoIeHU . DTOT METO/I YacTO TIPUMEHSIETCS I KAPTUPOBAHUS
aTMOC(EePHBIX OCAJKOB U J[PYTUX THIPOMETEOPOJIOTHYeCKUX XxapakTtepucTuk. CyThb
€T0 3aKJII0YaeTCS B TOM, UTO B OTCYTCTBHE JIPYTOil WH(pOPMAIIY JTydIiiei O1eHKO WH-
TEPTOTMPYEMON BETMUMHBI B KAKOH-TO TOUKE SIBISETCS ee 3HaUeHue B OIKaneit
TOUKe HaGJTIOIEH U MJTH B CAMOM OJIM3KOM coceicTBe. JIJIst OTpeiesleH s 9TOTo 3Haue-
HUS BCA UCce/lyeMast HOBEePXHOCTD JIeJIUTCS Ha MHOTOYTOJIbHUKH, CTOPOHBI KOTOPbIX
HEPIEHANKYISAPHBI OTPE3KaM IMPSIMBIX, COCAMHSIONIMX OMOPHbIE TOYKU, U JIEJIAT UX
rortosiaM. To ecTb, ITOJIMTOHBI CO3AI0TC TAKUM 06pa30M, YTOOBI KaXKIasd TOUKA BHY-
TPU TIOJIUTOHA HAXOAUJIACH K PACCMATPUBAEMOI OTIOPHON TOUKe OJIVKe, YeM K 060
apyroii omopmoit Touke. Cocemrt OMOPHOIT TOUKU OMPENESIIOTCS KAk JI06ast Ipyras
OIOPHAsT TOYKA, Y€l MMOJUTOH UMeeT OOIIY0 IPAHUILY ¢ BBIOPAHHOM OMOPHON TOYKOI.

MpocTpaHcTBEHHAs KOppensunmoHHas GyHKLus

ITpocTpaHcTBeHHAs KOPPEJIUOHHAsd (DYHKIMS IIpeAcTaBser codoil 3aBuCHU-
MOCTh KOA(PDUIIMEHTOB MAPHON KOPPEJSAINHU B 3aBUCUMOCTH OT PACCTOSTHUST MEXKLY
LHEeHTpaMU TsKecTH BojocbGopos. IIpocrpaHcTBeHHAs KOPPEIAUOHHASA (DYHKIUS
00BIYHO HOPMUPYETCS 110 JUCIIEPCUN pacCMATPUBAEMOIl THAPOJIOTNYECKOil XapaKTe-
pucTuKd. BMecTe ¢ TeM MPOCTPaHCTBEHHAS] KOPPEISIINOHHAST (DYHKITUSA MOKET OBITH
nocTpoeHa u 6e3 HOPMUPOBKU Ha AUCIEPCUI0. AHAJIOIMYHBIM 00Pa3oM MOKET ObITh
[OCTPOEHA ¢ HOPMUPOBKOU 1 6e3 HOPMUPOBKU Cmpyxmyphas npocmpancmeennas
Pynxyus, KoTOpast CBSI3BIBAET IUCTIEPCUIO PACXOK/ICHII ONIOPHBIX TOUEK B 3aBUCUMO-
CTH OT PACCTOSTHUIA MEK/Ly IIEHTPaMU TsIKECTH BOJOCOOPOB, Ha KOTOPHIE OHU OTCTOSIT
ApyT oT Apyra. B Texuuueckoii 3apyOeskHOil uTepaType, MOCBAIEHHO reorpadu-
4ecKUM MH(POPMAIIMOHHBIM CUCTEMaM, CTPYKTYPHYIO HEHOPMUPOBAHHYIO TIPOCTPAH-
CTBeHHYIO (DYHKIIMIO HA3bIBAIOT 8APUOZPAMMOU.

CtpyKTypHasg npocTpaHCTBeHHAs (DYHKIMS OTPa’KaeT MPOCTPAHCTBEHHYIO CBS-
3aHHOCTH (KOPPEJISINIO) OMTOPHBIX TOUEK U MX cocezieil. OCHOBHAS 11€J1b TOCTPOEHMST
CTPYKTYPHOII IPOCTPAHCTBEHHON (QYHKIMK — BbIOOD IIapaMeTPOB KPUBOM, MUHUMM-
3UPYIONIEN OTKJIOHEHHE CTIIKUBAIONIEH ITOBEPXHOCTU OT AMITUPUYECKUX TOUYEK B CO-
OTBETCTBUU C MTPUHIIUTIOM HAaMMEHBIINX KBaJPaToB. B oTeuecTBEHHON TEXHUYECKON
jguTeparype B 00JIaCTH I'MIPOMETEOPOJIOrM OOBIYHO UCIIOJIb3YeTCs MOHATHE IPO-
CTPAHCTBEHHOI KOPPEISIMOHHON DYHKIMH. MeKIy CTPYKTYPHOI 1 KOPPEJISITUOH-
HOU (hyHKITMSIMH CYIIECTBYET OJTHO3HAUHAS CBA3b. EC/I HOPMUPOBAHHAS TI0 IUCTIeP-
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cur KoJieGaHuil CTPyKTypHas (DYHKIMS UMEET Mpeies KojebaHuil 0T HOJS 10 JABYX,
TO HOPMUPOBAHHAS 110 AUCIIEPCUU KOJeOaHUI IPOCTPAHCTBEHHAS KOPPEJISAIIMOHHA
(byHKIMA UMeeT Ipenesbl KonebaHnii 0T MUHYC eIMHUIBI 10 ILIIOC eAUHUIbL. Ecau
CTPYKTYpPHas (DYHKITUS C YBEJIUYEHUEM PACCTOSHUS BO3PACTAET, TO KOPPEJISAINOH-
Has (QDYHKIMS ¢ yBeJIrmdeHneM paccrosHus yobiaetr. Cieayer 0cob0 OroBOPUTh, YTO
00BIYHO CTPYKTYpHAs (PYHKIM IIPY HYJIEBOM PACCTOSHUM, KaK IIPABUJIO, PABHA HE
HYJIFO, UTO CJIEAYET W3 TEOPETHUECKUX COOOPakeHUil, a HEKOTOPOMY MOJIOKUTEb-
HOMY 3HAUEHHIO. ITO 0OCTOSATENBCTBO JIETKO OOBACHIETCS CIyYaiiHBIMU OMIMOKaMU
MCXO/HBIX JAHHBIX HAOJOMEHUI U, BOBMOKHO, CIYyYAiTHBIMU MUKPO (DJIYKTyalHsIMK
paccMaTPUBAEMbBIX THIPOMETEOPOJIOTHIECKUX XAPAKTEPUCTHK. AHATIOTHYHBIM 00pa-
30M TIPU HYJIEBOM PACCTOSIHUM MPOCTPAHCTBEHHAST KOPPEJISIIMOHHAS (DYHKITUS, KaK
MIPaBUJIO, PaBHA HE €JAWHUIlE, & HEKOTOPOMY IMOJOKUTENbHOMY 3HAUYEHUIO MEHBIIe
€JIMHMUIIBI, YTO OIISATh TAKU CBSI3AHO C BJIMSIHMEM CJIYYAlHbBIX ONMOOK UCXOIHBIX JIaH-
HBIX U MUKPO (DIIyKTyaIuii IpoCTPaHCTBEHHOW M3MEHYUBOCTH THIPOMETEOPOIOTHYE-
CKHMX XapaKTePUCTHK.

CrpykrypHast GyHKIUS TAK)Ke KaK ¥ ITPOCTPAHCTBEHHAS KOPPEJIIIIMOHHAsT (hyHK-
I[[Us1 OMUPAETCS Ha TPEAIONOKEHNE, YTO HAOTIOAEHIS Ha THAPOMETEOPOJTOTHIECKUX
[I0CTaX, PACIIOIOKeHHbIe OJIMKe BCEro APYT K APYyTy, Hauboee noxoxu. Kaxnas tod-
Ka Ha rpaduke mnpeacrasigeT coboil mapy sHadyeHuii, rae 1o ocu Y OTKJIAAbIBAIOTCS
Pa3HOCTU 3HAYEHWH B KBaJI[paTe JIJIsl KAXKIOH Taphl, a o 0cu X — PACCTOSTHUS MEKIY
LEeHTPaMU TSKeCTH BoLocOOpoB. Biiskie 1o pacioioKeHnIo TOUYKK JOJKHBI IMETh
MaJible 3HAUE€HUSI CTPYKTYPHOU (DYyHKIIUH, UK OJIU3KUE K €INHUIE HA TTPOCTPAHCTBEH-
HOU KoppessimonHoit pynkimu. [1o Mepe TOTo Kak pacCTOsSTHIE MEXK/LY TTapaMiy TOYeK
YBEJIMUNBAETCS, BHAYEHUS ATOH (PYHKITUN TOKE JTOJKHbBI YBEJTUIHUBATHCSI.

Ha ompeziesieHHOM pacCTOSHUM pacceMBaHUE TOUYEK BBIPABHUBAETCS, YTO YKA3bI-
BaeT Ha TO, YTO 32 TIPEIeJIaMU ITOTO PACCTOSHUS KOPPESAINsS He3HAUNTETbHA. JTO
pacCTOSTHUE SIBJISIETCS PAJMYCOM TIOJIOKUTETHHON KOPPEJISIIIUN, KOTOPBII B TeXHUYe-
ckoit siuteparype 110 I'IC Ha3biBaeTCs pajitycoM BIAUSHMUS.

WNHorma B CTPYKTYPHBIX (DYHKITUSX CIy9aeTcs IBJEHUE TaK HA3BIBAEMOTO CaMO-
po/iKa (3TOT He COBCEM yJIAUHbII TEPMUH BBE/ICH B TEXHUYECKYIO JINTEPATYPY B CPejie
I'C), korma HyJIeBOMY PAcCTOSTHUIO COOTBETCTBYET He HYyJIEBOE 3HAUeHHE CTPYK-
TYPHOI (DYHKIINHU 32 CUET ONTMOOK UCXOAHBIX JAHHBIX, WU CJyYalHBIX QIIyKTyarnni
MUKPO IIPOMETEOPOTIOIMYECKUX XaPAKTEPUCTHUK.

SHaYeHUS CTPYKTYPHOU (DYHKIIUU TIO OCH Y OTIPEEIOTCA 1o (hopmyJie:

m
Y= - 326~ 2, + W), (1)
2n 3
IJIe M — YICIIO Hap TOYeK ¢ paccTosgnueM A, ,Z(x;) — 3HaueHune nepeMeHHol B II0JI05Ke-
Huu i. PaccTosiHust i MKy TapaMu TOYEK MCXOHBIX TAHHBIX HA3BIBAIOTCS 3a/1€PIK-
KOW (JIarOM, WJIM TTAPAMETPOM C/IBUTA) B 3a/[aHHOM HAIIPABJIEHUH, €CJIH TI0JIE€ PacCMa-
TPUBAEMON XapaKTEPUCTUKU aHU30TPOINHO. Ecyn e mpocTpaHcTBEHHAs CTPYKTYpa
110JIs1 U30TPOIIHA, TO B TAKOM CJlydyae HallpaBJieHUE [PU pacdeTe CTPYKTYPHOMU, Win
KOPPEJIAINMOHHONW (QYHKIUN HE YYUTBIBAETCS. [lJiT M30TPOITHOTO TOJIS JKeJTaTeTbHO
y4ecTh CTAaTUCTUYECKYIO OHOPOJHOCTb CTPYKTYPHOW M (MJAM) TPOCTPAHCTBEHHON
koppessinnontoit pyukiui. [[IpocTpancrBenno-spementbie, 1988].
CrpykrypHas yHKIus obeciiedrBaeT MH(GOPMALIMIO O IPOCTPAHCTBEHHON aB-
TOKOPPEJISINY HaOOPOB UCXOAHBIX JaHHBIX B CJIyYae U30TPOITHOTO TI0JIsST PACCMaTPH-
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BaeMOTO0 9JIEMEHTA, OJ[HAKO OHa He 00ecTieunBaecT HH(MOPMAIIHIIO IJIsT BCEX BO3MOKHBIX
HaIpaBJeHUH B cIydae aHM30TPOTHOTO ToJs. JIist BEIGOpa MOIETN CTPYKTYPHOI
(bynkIMm B cryyae aHu30TPOITHOTO MOJIF PACCMATPUBAEMOI THIPOJOTHYECKON XapaK-
TEPUCTUKU MOTYT MCIOJb30BAThCS caemytomnue hyHKIINA: Kpyropas, chepudeckas,
nokaszarespras, [aycca, munefinas. Boibpantas GyHKINS BAUSIET HA OIEHKY HEM3-
BECTHBIX 3HAYECHUIT, 0cOOEHHO KOT/Ia (hopMa KPUBOIT OKOJIO HaYaaa OTIMYAECTCS 3Ha-
quTebHO. YeM Kpyde KPUBas OKOJIO HAYATbHOM TOUKH, TeM GOJIbIINE BJIMSHUSA HA WH-
TEPIOJISIIINIO OYIyT UMETH caMble OJIM3KO PACHIOTIOKEHHDBIE TOYKH HCXOIHBIX JaHHBIX.
B pesysibrare mMOBEPXHOCTD TIOATOHKK OyzieT MeHee Tuaikoil. st Haubosiee TOUHOI
HOJI'OHKHY PA3JIMYHBIX TUIIOB ABJEHUH [Ipe/lHa3HaYeHbl pa3jinyHble PYyHKIUH.

0.2. leTepMUHUPOBAHHbIE METOAbI MPOCTPAHCTBEHHOW MHTEPNONSALUN

JleTepMUHUPOBAHHBIE METO/IBI MHTEPHOJIAIIHI CTPOSIT TOBEPXHOCTH MO OMOPHBIM
TOYKAM C MCXOAHBIMU 3HaUeHUAIMN (Z) B U3BECTHBIX KoopAnHaTaX X, Y, UCHOJIb3YS
MaTeMaruyeckue (PyHKIMU.

[ToBepxHOCTD, MMOCTPOEHHAA € ITOMOIIBIO IETEPMUHUPOBAHHBIX METO/I0B, MOXKET
MIPOXOJIUTH Yepe3 Bce OMOPHBIE TOYKN ((KeCTKass MHTEPIOJIAINSA ) U PIIOM C HUMU
(crnaxeHHAS WHTEPIIOJISIIN ).

Ecnu Tovyeunble fantbie He MMEIOT OMUOOK W3MEPEHUH, MCTIOMB3YETCST TOUHA
cxeMa MHTepHoJsauu. Eciy u3BeCcTHO WM IIpeAIosiaraeTcs, YTo UMEIOTCS Ccylie-
CTBEHHbIE OMIMOKU MCXOJHBIX JIAHHBIX, MOKET OBITh BbIOpaHa CXeMa CrIIaKUBaHISI
niu GUIALTPANUUA. ITOT TIPUEM YACTO UCIIOIB3YETCS B TUAPOJOTUH, T.K. BCE THIPOJIO-
ruyecKue XapakTepucTuk, l1apaMeTpsl 1 KoaduiinenTbl pacyeTHbIX cXeM U popmyJt
BCET/Ia OTATOIEHbBI CJIyYalHBIMU IOTPEHIHOCTSIMU.

Metopa rno6anbHOro NoAIMHOMA

IIpu UCTIOB30BAHUT Memo0a 2100aAbH020 NOJUHOMA BHUNCIEHIE CKOMBIX
3HAUEHWIH TIPOU3BOUTCS C MCIOJIb30BaHUEM BCell BBIOOPKH JaHHbIX. Kak mpaBuiio,
C TIOMOIIIBIO TI06ATBHBIX TOJIMHOMOB OTIPEAETSIOTCS TI0OATbHBIE TPEH Bl TIOBEPXHO-
ctu. [losmHOM nepBoro nopsijika — HaKJOHHAS MJIOCKOCTh, BTOPOTO TOPsI/IKa — T10-
BEPXHOCTD C OJTHON HAKJIOHHOW WHBEPCHEN, TPEThEeTo MOPSIKA — C IBYMSI HAKJIOHHBI-
MU WHBEPCUSAMIY ¥ T.1T. [T0JMHOM TIEPBOTO TIOPSIIKA BBITISIIUT CIEAYIONTIM 00pasoM:

Z(x, y)= byt byx;+ by, + e(x, ), (1.2)

e Z(x, y;) — dbakTudeckoe 3Ha4YeHUE B TOUKE (X, Y,); b]. — [apaMeTpbl, OTIpeJieisieMble
MeTOJIOM HANMEHBIINX KBaJPaToB; e(X;, ;) — C/IydaiiHasg omuOKa NCXOHBIX TaHHbIX.
[MonmHOM BTOPOTO TIOPSIIKA OY/IET BLITISIIETD KAK:

Z(x, y;) = byt by, + by + byx? + by + byxy, + e(x, yy), (4.3)

u Tax jasee 10 10-ro mopsiaka.
OpnHako, ecjiv TOBEPXHOCTh CHAYaJ/Ia UMEET HaKJIOH, 3aTeM BbIPAaBHUBAETCs, a 110-
TOM CHOBA HAKJIOHSIETCS, TIOMBITKA OMKUCATh €€ OJIHOM TIOCKOCTBIO XOPOTINX PE3YJTh-
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taroB He gact. Ho, ecin mOBEpXHOCTh pasOMBAETCsT Ha YYACTKU, PE3YIbTUPYIOIIAs
[IOBEPXHOCTH OOPHUCYET OIOPHbBIE TOYKU TOUYHEE. TOT IPUEM SABJISETCS OCHOBOM J1JIst
WHTEPIOJISAIUY 110 METO/Y JIOKAIbHBIX NOJUHOMOE. B 9TOM ciydae /171t BBIYUCIeHU
UCIIOTB3YIOTCS TOJTHKO U3MEPEH NS, BBITIOJHEHHBIE B TIPE/IEIaX ONpe/IeIEHHBIX “OKOH”
B OKPECTHOCTSIX UCKOMBIX ToueK. OKHa MOKHO TIepe/IBUTaTh, TOTAa 3HAUEHNE TTIOBEPX-
HOCTH B IIEHTpe OKHa M(X,y) OTIEHUBAETCS /TSI KayK/I0M HOBOM ToukH. J[71s1 mosimHOMA
TIePBOTO TTOPSIKA:

my(x; y;) = byt by, + byy,. (/1.4)

I[JIH IIOJIMHOMA BTOPOTO IOpA/AKa:

mo(x, Y;)= by, + by, + box? + by ? + byxy, + e(x, y)). (1.5)

Juneiinas unmepnoasyus — KyCOUYHDIN MOJMHOM IIEPBOTO TIOPSIIKA, TTOCPE-
CTBOM KOTOPOTO TIOBEPXHOCTL COBMEIIAETCS C OTIOPHBIMU TOYKAMI.

Wurepnonsanuonnas popmyia s MoTepsana [x, x; | uMeer BULI:

f(x) f fz+1 f1 fz‘+1_fi x. (ZIG)

xm —X;

ITOT cocod UHTEPIIOJAIUU UCIIONb3YeTCs HanboJiee MUPOKO, BO3MOKHO U3-3a
ero 1poctoThl. OH SIBJSIETCS] TOYHBIM MeTOIOM. Eciii rycrtora BBIOOPKU Ype3MepHO
HU3Ka, JIUHEHHAS WHTEPIOSINS paboTaeT JydIiine, YeM MOJUHOMBI 60Jiee BHICOKUX
cterneHeil. JlomaHas MHTepHoOIIpPyeMasi TTOBEPXHOCTh MOJKET TIOIBEPTAThCs CTIIAKH-
BaHN0. OTHAKO CTIKNBAHNE BHOCUT HEKOTOPBIE NCKAKEHUS B MHTEPIIOJINPOBAHHBIE
JTaHHbBIE.

Crioco0 BBIMOJTHEHUST JIBYMEPHOI JIMHEITHON WHTEPIOJISIIUN 3aBUCUT OT TOTO, Ha-
XOJISATCS JIN ONIOPHBIE TOUKHU B y3JIaX PETryJIIpHOii ceTku. Ecom HaxoasTes, mpuMens-
eTcsT JTMHeNHasT CeTOUHAsT MHTEPIIOJISIINS, U3BECTHAST Kak OMIMHeHHbIi MeToz. Ecin
OTIOPHBIC TOYKHU He HAXOJATCS B y3JIaX PEryJsIPHON CeTKH, CTPOSITCS HeperyJIspHBIe
cetn, n3BectHble kKak THC (Tpuanryngiimonnas HeperyJspHas CeTb).

Tpuaneynauus /lenone. llpu 5T0M MeTO/Ie MHTEPIIOJSAINN Y€PE3 TOUKU M3Me-
PEHHBIX TAaHHBIX CTPOUTCS CETh TPEYTOJIBHUKOB. BHYTPH TpeyrospHIKA MOKHO pac-
CUMTATh 3HAUYEHNUE Z B JTI000I TOUKe (7)), NCTIONb3Ys ypaBHEHUE IJIOCKOCTH, OTPaHH-
YEHHON TPeMsI TOUKaMHU,

Ax+By+Cz+D =0 4.7

[Tpu 1anHOM MeTo/Ie TPUAHTYJIAINH CO3/IAI0TCS KPYThle HCKYCCTBCHHBIE IIEPEPbI-
BBI 110 CTOPOHAM TPeyToJIbHUKOB. [IepepbIBbl MOJKHO CIIIaJIuTh KOCMETUYECKH, ITPUMe-
HesT GubTp. BozHUKAIOT TPOGIeMbI, KOT/Ia 3HAYEHHUS CTOPOH TPEYTOTLHIKOB CUITHHO
pasnuyaorcs. 110aToMy B TPHAHTYJISIIMOHHBIX HEPETYJSPHBIX CETSIX MPUMEHSETCS
kpurtepuii Jlesione: OKpY;KHOCTbD, TPOBEJIEHHAS Yepe3 TPU BEPITUHBI TPEYTOJIBHIKA, He
JIOJIZKHA cojiepsKaTh HUKAKOW /pyroil Bepinubl. Kpurepuit [lesone cBOAUT K MUHU-
MYMY pas/inyusl B BeJIMYNHAX YIJIOB TPEYTOJbHUKOB U JUIMHAX cTOPoH. L7151 mocTpoe-
Hug cetu [lesione NMeIoTCs pas3jinyHble aJrOPUTMBL.
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Tpuanrymsust J[eJloHe 4acTo MPUMEHSIETCS Uit TIPeoOPasoBaHUsT BEKTOPHBIX
JIAHHBIX B IIU(POBYIO MOJIeJIb BBICOT MyTEM CO3/IaHMsI TPUAHTYJISIIUOHHON Hepery-
agpuoii cetn (THC).

Cnaaiin — PasHOBUAHOCTD KYCOYHOTO HojinHoMa. Hanbosee 4acTo NCIIonb3yioT-
¢t KyOmdeckue CItaifHbl, KOTOPbIE SIBJSIIOTCS. KYCOUHBIME KyOUUECKUMU TIOJIMHOMA-
MU C HETIPEPBIBHBIMU MTEPBBIMU ¥ BTOPBIMU ITPOU3BO{HBIMU B Y3J1aX.

Komrmbiotephas rpaduka mmpoKo UCIOJIb3YeT CIJIANH, TOTOMY YTO JIAaHHbBIN T10/1-
XOJI MTO3BOJISIET TIPOM3BOIUTH OTHOCUTEIBHO OBICTPOE BBHIUMCIIEHUE ¥ BBIJAET CrJla-
JKEHHBIE TOBEPXHOCTH.

Memoo oopamnbix 636ementvix paccmosnuil. B JaHHOM METO/IE UCITONb3YETC s
MPETIOTIOKEHIE, YTO CTETIEHD CXOKECTH 00BEKTOB 3aBUCHUT OT WX B3AMMHOTO y/IaJie-
Hus. Jlis ompenesienns 3HaYCHUS TePEMEHHON B UICKOMOI TOUKE METO/I B3BEIIEHHBIX
PACCTOSIHUI UCIIOJIb3YET OIMOPHBIE TOUKH, PACIIOJIOKEHHBIE B HEITOCPEACTBEHHON OJIH-
3octu ot Hee. [Ipexmonaraercs, 94To BIAUSHIE KaXK/[0W OMIOPHONW TOYKW YMEHBIITAETCS
C YBEJIMYEHUEM PACCTOSHUS OT UCKOMOW ToUKH. OMOPHBIE TOYKH, PACTIONIOKEHHBIE B
OKPECTHOCTSX UCKOMOI1 BEJIMYMHBI, [10J1y4atoT OOJIbIIIE BECOBbIE 3HAYEHUSL, YeM Y/la-
sernbie. DopMyJia MeTO/Ia BBITJISIUT CJIEAYIONIM 0Opa3oM:

Z(s)= 212 (s, (18)

e 2(s0) — MCKOMOE 3Ha4YeHue It TOYKH S, N — YMCIIO OMOPHBIX TOYEK, MCIIOJIb-
3yeMbIX B BBIUMC/ICHUAX; Z(S;) — M3MEPEHHOE 3HaueHue B TOUKe S, A, — Beca, IIpu-
CBOEHHDBIEC Ka)K/[0i OTIOPHON TOYKE, KOTOPBIE UCTIOJIb30BaHbI B BhIYMcAeHUAX. CyMMa
BECOB OMOPHBIX TOYEK J0JKHA GbITh paBHOi 1. Beca ompenesnsiorest o crenyionieit

opmye:
N N
A=dly /> dd Y =1, (11.9)
i=1 i=1

rie p — koadduImenT Beca; d,, — paccTosHne Mexk/ly MCKOMOIi 1 OIIOPHOIT TOYKaMI.

Memoo paduanvivix 6azuchvix Qyuxuuil. MeTon WHTEPNOISAIUN € UCTIOJb-
30BaHMEM paanajIibHbBIX 6331/ICHI)IX (l)yHK]_H/Iﬁ TTO3BOJIAET CTPOUTDH IMOBEPXHOCTHU, OIIN-
CHIBAMOIINE KAK TJI00AJIbHbIE, TAK U JIOKAJIbHbIE BAaPUAIINU U3MEPEHHON TePEMEHHOII.
B s1OM Cirydae ucionbsyercs Habop u3 n 6a3ucHbIX (DYHKIMIL, 10 OLHOMN I KaxkK-
J10i1 OTIOPHOIT TOUKHU. VIHTEPIIONATOPOM SBJIIETC JIMHEeHasA KOMOUHAIMs OasCHBIX
bynkmii:

Z(5)= Y 0005 -5, ) + 0, (L.10)
i=1

rie 0(r) — paauanbias 6asucnas Gyukuus , r = ||s;— s,|| — paccrosinue mesxy nnrep-
IIOJIMPYEMOI TOUKOM $; U KasK/10ii OIOpHO#i TOUKO s, a {w;: i=1, 2, n+1} — onenunsae-
Mbl€ 3HAYEeHUS BECOB, KOTOPbIE BBIYUCIIAIOTCS PellleHeM CUCTEMbl YpaBHEHUI.

B xavectBe pammanbHBIX (DYHKIIMH MOTYT WCIIOJIB30BAThCS: TIIIOCKUHN CIIJIANH,
CILTAIH ¢ HATSYKEHUEM, PEryJISPU3UPOBAHHBIN CTITAIH, (DYHKITUS MYJTbTUKBAPUKOB,
oOpaTHBINl MYJIbTUKBaZPUK. JlelicTBIE MeTOMa TTOJOOHO HATSTHBAHUIO PE3UHOBOTO
JINCTA HA BCE OMOPHBbIE TOYKU. MeTo/ UCIOb3yeTcs /I MTOCTPOCHUS CIIIaKCHHBIX
MOBEPXHOCTEH /71t GOJIBIIOTO KOJIMYECTBA OTIOPHBIX TOYEK (JIAET XOPOIIUiT PE3yIbTaT
11 pesibeda).
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/1.3. Cratnctnyeckme MeTossl MHTEPNONSLIMMN

A.3. Ctatuctnyeckue MetToabl UHTEPNONALMUN

B mexnuueckoii aumepamype no T'HC cmamucmuueckue memoovt unmepnoisyuu
YACMO HAZLIBAKOM 2e0CMAMUCTULECKUMU MEMOOAMU UHTMEPNOLSUUL.

JlerepMuHUpOBaHHbBIE CXEMbI MHTEPIIOJSINN, YIIOMSIHYTbIE paHee, UMEIOT He-
KOTOpbIe orpaHnyeHusl. B HUX He TPUHUMAETCsS BO BHUMaHWe TPOCTPAHCTBEHHAS
CTPYKTYPa, KOTOPast YMCJIEHHO OITMChIBAETCS MIPOCTPAHCTBEHHON KOPPEJISIIUOHHON
WM CTPYKTYPHOU (DYHKLIUSAMHU B IIpejenax BHIOOPKU MCXOAHBIX JaHHBIX. PaccTos-
HUST PACCMaTPUBAIOTCS TOJBKO B TEOMETPUIECKOM, HO HE B CTATUCTUYECKOM CMBICJIE.
BosbimnHCeTBO BBIOOPOK JaHHBIX THAPOJOTMYECKUX [I€PEMEHHBIX UMEET CTOXACTH-
YeCKUU XapaKTep, T.e. OHW COJIEPKAT CTPYKTYPHBIN JIEMEHT W CAYyYaitHYIO COCTaB-
JISTOTIY 0.

CrarucTuyeckue MeTO/[bl OCHOBAHbI HA MAaTEMATUYECKUX MOJIEJISIX, YUUThIBAIO-
IUX TTPOCTPAHCTBEHHYIO KOPPEIANUIO (CTATUCTUYECKNE B3AUMOOTHOIIEHWUST MEXKTY
onopHbIMU Toukamu ). C TTOMONIBIO TAKUX METOI0B MOKHO HE TOJBKO ITOCTPOUTD HC-
KOMYIO TIOBEPXHOCTb, HO ¥ MTOJIYYUTb KOJNYECTBEHHYIO OIIEHKY TOYHOCTH BbITIOJIHEH-
HOU MHTEPITOJISIINN.

Kpuzune — MeTos MHTEPIIOJSIINHT, YIUTBIBAIONINI HE TOJIBKO Y/IaIEHHOCTD TOUEK,
HO U MX B3aUMHOE paclioyiokenue (aHaJornd4eH MeToy 0OpaTHbIX B3BEIIEHHbBIX Pac-
CTOSTHUI).

N3BecTHbl pazsnynabie (HOPMBI KPUTHHTA: OPAWHAPHBIN, TTPOCTOH, YHUBEPCAID-
HbI{, WHUKATOPHBIN, BEPOSITHOCTHBIN, MU3BIOHKTUBHBIN. KpUTHHT METO/l MCIIOJIb-
3yeTcs JIJIsl CO3/ITaHNs KapT paclipejieJIeHns Pa3JIMuHbIX TTapaMeTPOB, BbIPAXKEHHBIX C
[IOMOIIBIO U30JUHIIA, KAPT BEPOATHOCTH, KBAHTUIIEH U CTAHAPTHBIX OIMUOOK. MeTo/
MOJKET OBbITh JKECTKUM WJIM CIJIasKEeHHbBIM, €CJIM YYUThIBAET OIIMOKU UCXOJHBIX JaH-
HBIX 1 OIIUOKU IIPOCTPAHCTBEHHOM MHTEPIIOISIIIUN.

B nannoMm pasjesie OCHOBHbBIE TTPUHIIUATIBI TIPUMEHEHUST CTATUCTUYECKUX METOIOB
paccMaTpUBaIOTCS HA IIPUMEDPE METO/Aa OPIMHAPHOTO KPUTHHTA, KOTOPLIH IIpeycMa-
TPUBAETCS UCIIOIb30BATh IIPK 0000LIEHIH MHAPOJIOINYECKON nH(MOPMALIUU BO BpeMe-
HU U TTPOCTPAHCTBE W KOTOPBII YiKe MCIIOTH30BAJICS B IPUMEPAX, MPE/CTABIEHHbBIX B
nannoM lIpusoxkenun. ITOT METO/L OCHOBAH Ha (hOpMYJIE:

73) = M + e(i), (J1.11)

UHTEpNoNATOp: Z = Su Z(1),

rie Z(i) — m3MepeHHoe 3HaueHne B TOUKe i; JI — BeC IS i-T0 3HaUYeHNS (3aBUCUT OT
MTPOCTPAHCTBEHHON CTPYKTYPHI MOJISI PACCMATPUBAEMOTO dJIEMEHTA TUIPOJIOTTYECKO-
TO peXMMa Ha OCHOBE TTPOCTPAHCTBEHHOW KOPPEJISTIMOHHON NI CTPYKTYPHOH (PyHK-
1uu); M — HOCTOSIHHOE cpeHee 3HadeHue; e(i) — cranmapTHas ciydaiiHas ommbka
MCXO/IHBIX JIAHHBIX.

KpI/IFI/IHF — MHOTOIIIArOBbII IIpOoIECC; OH BKJIIOYAECT: CTATUCTUYECKUI aHAJIN3 HC-
XO/IHBIX JAHHBIX, OIEHKY TPOCTPAHCTBEHHOW CTPYKTYPbI HA OCHOBE ITPOCTPAHCTBEH-
HOI KOPPEJISIIMOHHONW MJIN CTPYKTYPHOU (DYHKITMU M CO3/IJaHUEe WHTEPIIOJIUPYIOTIEN
ITOBEPXHOCTU. JToT METO/[ OCHOBaH Ha ITOJIOKEHHNHN, YTO MCXOJAHbIC JaHHbIC MMCIOT
HOpMaJbHOEe pactpeznesneHne. OMHAKO AOMYCKACTCS WCIOJIb30BAHUE 3TOTO METO/IBI
MIPU HE3HAYUTETbHON ACUMMETPUU UCXOHBIX JJAHHBIX. B 9TOM ciry4ae NpUHIIAIT HAau-
MCHBHOINX KBA/[PATOB TIPU MHTEPIIOJIMPOBAHUN COXPAHAECTCA, HO MOTYT 6bITb n3me-
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HEHBI HEKOTOPBIE TEOPETUYECKUE TTOJIOXKEHUS 10 OI[EHKE TOYHOCTH PaCIIpeiesIeHUs
oIMOOK MPOCTPAHCTBEHHON MHTEPIIOSIINHI, aHATOTHYHO TOMY, KaK 9TO UMEET MECTO
IPU PETPECCHOHHOM aHAJIN3€e THIPOMETEOPOJOTHUECKUX XapaKTEPUCTHK, ITHPOKO
MPUMEHSIEMOM B ITPAKTHKE aHaIM3a U 06001IEH ST THAPOMETEOPOIOrHYeCKOi nHpop-
marmu. [Ipu HopmManu3anum nCXoHbIX JAHHBIX CJIEyeT IMeTh BBUJLY, UTO IIOCJIE BCEX
PACYETOB ¢ HOPMAJIM30BAHHBIMU JJAHHBIMH, HEOOXOAUMO OY/IET OCYIIECTBUTD IIEPEXO]T
OT HOPMAJTM30BAHHBIX JJAHHBIX pacueTa K He HOPMATM30BAHHBIM UCXO/IHBIM JIAHHBIM,
YTO He PEJIKO BBI3BIBAECT OTPeIeJieHHbIE TPYIHOCTH. [109TOMY pekoMeHyeTcs TIpu He
CTOJIb CYIIECTBEHHOW aCUMMETPUH, KOTOPasi UMEET MECTO B MCXO/HBIX JaHHBIX TH-
IPOMETEOPOJIOTHYECKIX XaPAKTEPICTUK TIPOIeyPY HOPMATU3AINY He TIPOU3BOHUTb.
Jlpyroe jiesio, Korjia paccCMaTpPUBAIOTCST KPUBBIE 00ECIIEYEHHOCTH THAPOJTOTHIECKUX
XapaKTePUCTUK. B 3TOM cJlydae yueT acCHMMEeTPUH KpaiiHe HeOOXOIMM TIPH OTIpeieie-
HUU PACYETHBIX TUAPOJIOTUIECKUX XaPAKTEPUCTHUK.

MHorue BRIOOPKY JAHHBIX CJAUIIKOM OTPAaHUYEHHBI, YTOOBI BBITIOJHUTL Tpedye-
MBIl TPOCTPAHCTBEHHBIN aHAIU3 TIPEK/IE, YeM OCYIIECTBICHA UHTEPIIOISAINS METO-
JIOM KpUTHHTA. BIGOP aHATUTHUYECKOI alllIPOKCUMAIK SMITUPUYECKON MPOCTPaH-
CTBEHHOU (CTPYKTYPHOI) (PyHKIINH, TakyKe BJIUSET HA Pe3yJbTaT WHTEPIOJISINMN.
Muorue 13 3Tux mpobseM, He TPeOYIOIUX BEIYUCICHUI BBICOKOH TOUHOCTH, MOTYT
OBITH PeleHbl 6oJIee TPOCTHIMU JETEPMUHUPOBAHHBIMI METO/IAMH.

Kpuruur MmeTos o3BoJIsieT He TOJIbKO IIPOU3BECTU UHTEPIIOJISIIIUIO, HO U, YTO OCO-
GEHHO Ba)kKHO, BBIYMC/IUTD CJAyYaliHble CPeHUE KBAIPAaTHUECKUE OMMOKU UHTEPIIO-
ssan. Ecaii JaHHble TOMYMHSIOTCS 3aKOHY HOPMAJIBHOTO PacIpe/le/IeHns, HCTUHHOE
3HaueHue B 95% ciydyaes OyeT HAXOAUThCST B UHTEPBAJIE, OMPEICTICHHOM BBIUUCIICH-
HBIM 3HAUEHNEM * JBYKpaTHAs CTaHAapTHas OMUOKA WHTePTOAAId. B mpuHime,
MOZKHO MCITOJIb30BaTh METO/ KPUTUHT U JIJIsI ACHMMETPUYHO PacIIpe/leIeHHBIX JaHHBIX
npu HeGOJIBINOI acuMMeTpun. B 3TOM ciiydae HCTHHHOE 3HaYeHne Oy/IeT OTIMYAThCSI
ot teoperuyeckoro (95%) snavenus. C IPAKTUYECKOIl TOUKU 3PEHUST OTMEUEHHbIE
pacxosxieHust GyJIyT He CTOJIb OOJIBIIMMU [IPU HE 04€Hb GOJIBIION ACMMETPUH.

Koxpuzune (COBMECTHDBIN KPUTUHT) — 9TO METO/I, KOTOPBII MOJKET IIPOU3BO/IUTD
WHTEPTIOJSAIINIO TTEPEMEHHON BEJIMIMHBI ¢ Y4ETOM HECKOJBKUX JAPYTUX ITEPEMEHHBIX,
KOPPETUPYIOIUX IPYT ¢ ApyroM. Hampumep, pactpeeserue MOLyJIst CTOKA (HOPMBI
TOJIOBOTO CTOKA) B 3aBUCUMOCTH OT BBICOTBI MECTHOCTH.

Korya mmerorcst BBIGOPKM IaHHBIX /IS IBYX HePeMeHHbIX Z; 1 Z,, KOTOPbIE CBs3a-
HBI HEKOTOPBIM CIIOCOOOM JIPYT € IPYTOM, TOYHOCTH OIEHKH KPUTHHTA WHOT/[A MOXKET
OBITH yJIydIlleHa COBMECTHBIM KPUTHMHTOM (KOKPUTMHTOM). VICIIO/b30BaHUE KOKPH-
TMHTa YYUTBIBAET COBMECTHYIO IMCIEPCHIO MEXKY TIE€PEMEHHBIMU Z; U Z,. ITN B
MePEMEHHBIX JI0JIKHBI OBITh OCHOBAHBI Ha TEX 7K€ CaMbIX TIPE/IIOIOKEHUSIX, KOTOPbIE
paccMaTpUBAUCH ITPU PACCMOTPEHUH MMPOCTOTO KPUTHUHTA.

OpauHapHBII KOKPUTHHT PACCUUTHIBAETCS TI0 POPMYIaM:

Z1(i) =My + e1(i)7
ZQ(i) =M, t eQ(i)a

(1.12)

rjie M, I M, — HeU3BeCTHbIEe KOHCTAHTHL; €, (i) 1 e,(i) — cllydaiinble OIIOKIL.

KokpuruHr npeicka3biBaeT 3HaU€HNUS B HEM3BECTHBIX TOUYKAX TOYHO TaK JKe, KaK
KPUTHHT, HO JIOTIOJIHUTEBHO €eIlle MCIOIb3yeT MH(MOPMAIINIO O JAPYTUX TTEPEMEHHbIX
JUISL yJIy4IlleHUSL Pe3yJibTaTOB UHTEePIIOJIALUY.
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.4. OueHka TOYHOCTM MHTEPNOASILUYU

OObIUHBII METO/, JIJIsE OLIEHKK TOUHOCTH Pe3yJibTaTa MHTEPIOJIAIUN B CTATUCTUKE
U3BECTEH KakK nepexpecmuas nposepka. OHa COCTOUT B TIPOITYCKE OJHOU TOYKH, OTICH-
Ke 3HaueHUs TePEMEHHON B 9TOM MeCTe C TIOMOIIBIO0 MHTEPITOJISIIUYT U CPAaBHEHUN WH-
TEPTIOJIMPOBAHHOTO U TTIPOMyTIeHHOTo 3Hauennil. [locsre atoro mporeypa moBTopsiet-
¢4 €O cJenyoneil TOUKo.

B kauecTBe 1mokasaresisi TOUHOCTU Pe3YJbTaTa UHTEPIIOJSIIUN MOTYT UCIOJIB30-
BaTbCs CJIEAYIONUE CIydaiiHble OMOKK (IIOIPEITHOCTH ) UHTEPIIOJIALUN:

E(Z (s)=Z(s; ))
Cpennss ommbka = =1 (1.13)
n

3 (2s)-Z(s))

CpennexBagpaTiyHas HEHOPMUPOBaHHAs OMIMOKA = 4| =L . (J1.14)

n

Y o(s,)

(A.15)

Cpennsig crangapTHas onmbKa =
n

Z(Z(S) Z(s,)

Cpensas HopMUPOBaHHAS OIIUOKA = ¢. (1.16)
n

o[ 26)-26s) |
2" o)

n

CpeaHekBajipaTuyHast HOPMUPOBaHHAS ONIMOKA = (1.17)
rie 7 (s;) — IPOMHTEPTIONMPOBAHHOE 3HAYeHNe; Z(S;) — U3MEPEHHOe MM PacCINTaH-
HOE 3HaueHNe B TOYKe HaOMOIeHNS; G(S;) — CTaHJapTHAs ONTNOKA WHTEPIIOJIAIINY JITI
TOYKH S..

Jlydrmas MOJIesTb — Ta, CPeIHsist HOPMUPOBaHHAST OMMOKA KOTOPOH 611M3Ka K HYJTIO
1 KOTOPasi XapaKTepU3yeTcsl HauMeHblIIel cpeiHeKBaApaTHIHON OMMOKON HHTEPIIO-
JIALUN.

0.5. BbiObop meToAa MHTEpnonsuum

Bri6op MeTo1a HHTEPIIOJIAIIH 3aBUCUT, TIPEKIE BCErO, OT IPUPOBI U3yYaeMOil
repeMeHHON U CBSI3AHHOU € Hell TIPOCTPAHCTBEHHOU CTPYKTYpoil. Pazimunbie meTo-
JIbl UHTEPIIOJISAIIY TIPOU3BOAT Pa3Hbie HHTEPIIPETAIUN UCXOAHBIX JAHHBIX, TOTOMY
YTO KK/ METOJI BHIYNCIIIET 3HAUEHUST TIEPEMEHHOM, UCIIOIb3YsI CBOY AJITOPUTMBI,
U COOTBETCTBEHHO MMeeT CBOM TIPENMYTIecTBa M HepocTaTku. [Toatomy TpymHO 1aTh
JKecTKue TpaBuia Beibopa Merona. OMHAKO HA OCHOBE MCTBITAHUE PasHOOOPA3HBIX
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METOJIOB WHTEPIOJSIUN JIJIsI THAPOJOTHIECKOTO TPUMEHEHNST MOSKHO TTPUBECTH He-
KOTOPBIE PEKOMEH/IAINH:

— JlecsiTy WJIM MEHEE TOYEK JIAHHBIX JIOCTATOYHO TOJIBKO JIJIST ONIPEIeIeH st 001ITe-
ro TpeHja gaHHbX. [Ipu Masnoil Beibopke HeaddeKkTUBHA [Haske JUHEeHHAs WHTEPIIO-
asmust. B aToM ciydae, kak u ¢ 6OJIBIINM BBIGOPOK JAHHBIX, JTYUITYIO0 WHTEPIOJSAIIUIO
MAHHBIX TTPOU3BO/AT KPUTHHT ¥ METOJ] PAAUAIBHBIX Oa3UCHBIX (DYHKITUI.

— JIJIs1 MHTEPIIOJIAIMKA MaslbiX BBIOOPOK (MeHbIne 250 HabogeHuil) Xopolie
PE3yIbTATHI JOCTUTAIOTCST TPUMEHEHUEM KPUTHHTA C JIMHEHHOW CTPYKTYPHOH (DyHK-
el 1 MeTo/a PaJNaIbHBIX Oa3MCHBIX (QYHKITHIL,

— C psiIaMu IaHHBIX CPETHETO 1 60IBIIOT0 pasMepa (6ostee 250 TOUEK UCXOHBIX
JIAHHBIX) XOpoliiee Mpe/cTaBIeHue JaHHBIX JaeT TPUAHTYJIAIUSA ¢ JUHEHHON UHTep-
nosistieit. XoTst KpUTHHT WIN pajuaibhas 6asucHas pyHKIUsA paboTaioT MejJIeHHEE,
OHU TaK’Ke JIAI0T XOPOIIiee OMMCAHNE BHIOOPOYHBIX TaHHBIX.

— Kpurunr — oaun u3 wanbosee rubkux MetonoB. OH MOJIe3eH /ISt HHTEPTIOJIs-
[IUU PSAIOB JAHHBIX MOYTH JiF0O0ro THTa. C OOJIBIIMHCTBOM HAOOPOB JaHHBIX BEChMa
a(hdEKTUBEH KPUTHHT ¢ JIMHEHHOW CTPYKTYpHOU (yHKInei. Boobiie, ncrnonb3osa-
HIe 9TOTO METO/[A MOKHO PEKOMEH/[0BATh HAMOOJIee YacTo, TIOTOMY YTO OH TIPOU3BO-
JIAT XOPOIIYIO MHTEPIIOJISIIIUIO [Jist OOJIBIIMHCTBA HAOOPOB MaHHBIX. KpUTHHT MOKeET
9KCTPAIOJANPOBATH 3HAUCHUA Z BHE /IMAlla30Ha TAHHbIX.

— MeTo/1 06paTHBIX PACCTOSTHUHN MIMEET TEHAEHIIUIO CO3/IaBaTh BOKPYT TOUEK JlaH-
HBIX KOHI[EeHTpUYeCcKue KOHTYpa, TaKk Ha3blBaeMble MullieHn. MeToz He aKcTparoJin-
pyeT 3HaueHus Z BHE [hara3oHa JTaHHbIX.

— Papmasnphas Gasucuast QyHKIMS BechMa TrOKa. OHa CPaBHUBAETCS ¢ KPUTHH-
TOM, TaK KaK TIPOU3BOJIHT JIYUIIKE TIOJTHbIE HHTEPIPETAIINH 13 GOJIBITHHCTBA HAGOPOB
JTAHHDBIX.

— Tpuanryasius /lenone paboraer 6picTpo. Korma o6pabaThiBaioTcs naxke He-
GoJrbitie HaboPbI ITAHHBIX, METOJ BRIPAOATHIBAET Y/IOBIECTBOPUTEIBHBIE TPEYTONbHbIE
IIJIOCKOCTH ME3K/Ly TOUKaMu JJaHHbIX. MeTo He akcTpanoupyeT 3HayeHus Z BHe ua-
Ma30Ha TAHHBIX.

[0.6. Mpumep onpepneneHns MoppomeTpru4eCKMX n rmaponornyeckmx
xapakTtepucTtuk 6acceitia Mevopsi ¢ ucnonb3osaumem NMMC-texHonorum

B paiionax ¢ peikoii ceTbio TUIPOJIOTUYCCKUX TTOCTOB /IJIsT PACYCTOB TUAPOJIOTU-
YEeCKUX XapaKTEePUCTHUK BeCbMa YCIENTHO MOXKET TPUMEHATHCS MeTO/ KapTorpaduye-
ckoro otobpaskenusi. OH OCHOBAH Ha CO3/IAaHUHU W UCIIOJIb30BAHUN THAPOJOTHYCCKUX
KapT, OTPasKAIOIIUX [IPOCTPAHCTBEHHOE Paclpe/iesleHue XapaKTepUCTUK PEYHOIO CTO-
ka. B ocnoBy MeTo/1a 110J10KeHa MUIIOTe3a, YTO XapaKTePUCTUKU CTOKA, KaK U Jpyrue
reorpacdrieckre mapaMeTpsl, IVIABHO U3MEHSIOTCS B IPOCTPAHCTBE 1 3aBUCST OT Teo-
rpaduIecKoil B0HATEHOCTH, TIOITOMY OHHU MOTYT OBITh OTIPEIETEHDI [JIsT TIOO0H TOUKH
TU/IPOJIOTUYECKO KapThl.

Jlis BBITIONMHEHNS WcceoBannii BeiGpana pexa I[lewopa, MophoMerpuueckue
mapamMeTpbl KOTOPOH XOPOTIIO MCCAEI0BAHBI TPAAUIIMOHHBIMUA METOIAMU U OTTYy OJIHKO-
BaHbI B CIIPABOYHDBIX U3/IAHUAX, U3BECTHBI TaKKe U IMIPOJIOTMYECKUE XapaKTePUCTH-
KU PEKH, OJyYeHHBIE JIJIsI PA3JIMYHBIX 110 BOAHOCTH JieT. [109TOMY MOKHO OBLIO BbI-
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TIOJTHUTH CPAaBHECHUE PE3YJIHbTATOB I/IBMepeHI/If/,I " paCyY€TOB, TMOJIYYEHHBIX C ITOMOII[BIO
FI/IC'TCXHO]IOTI/II/I, C HaZICKHBIMH, HEOTHOKPATHO ITPOBEPEHHBIMU 1 OHy6]H/IKOBaHHbI-
MU JITaHHBIMH.

Pacyet mopdoMeTpuYecKux XxapakTepucTuk

Boitosinenve J0ObIX THAPOJIOTHYECKUX MCCIEI0OBAHII 1 PACUETOB HEMBICIUMO
6e3 yuera reorpadUueCKUX YCJIOBUN OKPYIKAIOIIEN cpelbl 1 MOP(HOJOTHIECKIX OCO-
OGeHHOCTEl M3y4aeMbIX BOIHBIX OOBEKTOB U MX BOJOCOOPOB. DTHU TeorpaduuecKue
XapaKTEePUCTUKN OTPEIEISIOTCS CocobaMil KapTOMETPHUECKUX PaboT, KOTOPbIE 10
HelaBHETO BPEMEHU BBITTOJHSIINCH BPYYHYIO, C IPUMEHEHUEM DI€EMEHTAPHDIX TeXHU-
YecKuX Tpucnocobaenuit. s obecrnede st OHOPOIHOCTH W CPABHUMOCTH U3MEPsI-
eMbIX BeJIM4YrH ObLin usganbl [ Meroauyeckue,1960], crporoe BbioHEeHE KOTOPBIX
obecriednBasio 3a[aHHble TOYHOCTH U3MEPEHUN U IEPUONYHOCTD UX OOHOBJICHMUSL.

HenpepbiBHoe cOBepIeHCTBOBAHIE METOIOB TUAPOJOTMYECKIX PACUYETOB BbI-
JIBUTAET HOBbIEe TPEOOBAHUS K TOYHOCTU, ONMEPATUBHOCTU W YHU(DUKAIIMU BBITIOTHE-
HUST KapTOMETPUUYECKUX PaboT, KOTOPBIE YiKe He MOTYT ObITh 0GECIICUEHBI UX MTPOU3-
BOJICTBOM C TIPUMEHEHUEM CTapoil TexHoIornu. KopeHHoe n3aMeHeHne co3/iaBInerocst
TIOJIOJKEHUST MOJKET TIPOU30UTH TOJBKO C IPUMEHEeHNEeM HOBEHIINX TeXHOJOTHH WH-
(hopMaIMOHHBIX CHUCTEM.

I[Tepesr BBITTOJIHEHHEM KaPTOMETPUYECKUX PAOOT U THIPOJOTUIECKUX PACUETOB C
npumenenvem ['V1C-TexHooruu, JkeaareabHO MPeABAPUTENBHO OMPENETUTHCS C BbI-
60pOM 1IpoeKIny 1 MaciiTaba Hu(POBON KapThl i MUHUMHU3ALMK OMIMOOK U3Mepe-
HUT.

Hawnmvenbliie ommbKy U3MepeHust TIIOIIAAEH MOMIyYalTcst IPU UCTI0JIb30BAHUH
PABHOBEJUKIX MPOEKIHH, a IPU U3MEPEeHU! [JIMH — PaBHOIIPOMEKYTOUHBIX. JlJist
MOJITOTOBKU KapT CPENHUX HIMPOT JIYYIlle TTOAXOAAT KOHUYECKUE U a3MMYyTaJbHbIE
mpoeKIni. B aKBaTOPHANBHBIX MNUPOTAX TPEAIOUTUTENbHEE UCIIOIb30BATh IIHJINH-
JpUYecKre MPOeKINH. A JiJIsl MOJSIPHBIX PAlOHOB TOJHBI a3UMYTAJIbHbIE U CTEPEO-
rpacduueckue npoekrmu. IIpoekiusa aycca-Kpiorepa, TpaganiinoHHo mnpuMensiemMast
B Poccun, Herioxo moaxouT i pacueta MOP(HOMETPUIECKIX XapaKTePUCTHK He-
GOJBINUX 1 CPEAHUX OACCEHHOB.

Macrtab ¥CXOAHBIX KaPT TaKyKe BAUSET HA TOYHOCTD MUMPOBOI WHGMOPMAIIHHL.
OmnrnMaibHbie MaciiTabbl, MO3BOJIONINE UCITOTb30BaHue 6a3 MdPOBBIX reorpadu-
YeCKUX JAHHBIX IS PelieHrst mpobJeM Ha YPOBHE BOAOCOOPOB CPEAHUX U KPYITHBIX
pek u aMuHucTpaTuBHbIX OKPYroB, — ot 1:100000 1o 1:1000000. /Tyia Busyanuzaium
HAa 9KpaHe U reyatu nudpoBbie KapThl MOTYT OBITH TPECTABIEHBI B JTI060M yI060HOM
macrtrabe.

Ha ocuose ITudposoii BekTopHoil Kaptel Mupa B Macitabe 1:1000000 [Digital
Chart of the World, 1992.] 6s11a moctpoeHa 1udposast Kapra Gacceitia [Tewopsl (pu-
cyHok /[.1), Ha KOTOPOT M BBITIOJTHEHBI OTIPE/IeIEHUST €0 MOP(OMETPUIECKIUX XapaK-
tepuctuk (tabauma [.1).

JITMHBI U TJTOMIAU BOAHBIX 0OBEKTOB PACCYUTBIBAIOTCS aBTOMATUYECKHU, C TOMO-
1IbI0 KoMaH/, 3ay0keHHbIXx B [ IC-niporpammbl. Pesbed 11mdpoBoii BeKTOpHOI Kap-
TBI MOJKET OBITH MCIIOJIb30BAH JIJIsI CO3aHus IU(POBOI MOJEJN BBICOT, IO KOTOPOI
OTTPEIEISIFOTCS] TPAHUIIBI BOJOCOOPHBIX OACCEHHOB MX TJIONIA/IH, IIEHTPbI TSHKECTH U
CpeJIHUE BBICOTBI.
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Ompenenerne BoIOpasieioB 6acceiiHOB PeK, BIaaoiux B [ledopy, 1 UX MPUTO-
KOB ObL10 BbIIosIHeHO B cpege TTIC-Texnosorun (porpammuoe obecriederne ArcGis)
¢ ucnosibzoBanueM 1uposoit mozesu Boicor Hydrolk [Hydro1k, 2000], kotopast o
CBOEI CyTH SIBJISIETCSI MaTeMaTHUYECKOM MaTpulleil pebeda MECTHOCTH C Pa3MepPOM
aueiikn 30”x30”. C npumeHenneM Hydro1k 6b11m onpesiesieHbl Tak/Ke IPaHUIbl BOLO-
¢OOPOB /10 CTBOPOB I'M/IPOJOrMYECKHUX II0CTOB Ha pekax GacceiiHa Ileyopbl u cpegnue
BBICOTBI 9TUX BOZ0COOPOB. CpaBHEHME CPEAHUX BBICOT BOJOCOOPOB TUAPOJIOTHYECKUX
mocToB, mosydeHHbIx cpexctBamu [TIC u3 6asnl ganubix Hydrolk, co cripaBounbiMu
manabivu [TBK. OT'X. T.3, 1975] upusoautcsa B rabimie /1.2, PacxoxkaeHus, B OCHOB-

HOM, HEBEJIMKH, HO B OTACJIbBHBIX CJIyYadX JOCTUTAIOT 18%.

Tabnamua . 1. MopdomeTpuyeckme xapakTepucTukm 6acceina MNevopsbl

S . .
o 2 2 m M g \
D q S o]
XapaxkTepuCcTHKH = & % E g C: _ |5 £
EE S0 CEEXN |% T &
S5 |EEEG|EEE
O R ek OREZ |IEE &
I[Lnouans Bogocbopa, KM? 316700 322000 1.6
I[Lnomaznp Bogoc6opa (¢ yueroM pesbeda), KM? 316952
Jlmina pexn [evopa, km 1680 1809 7.0
CyMMapHasi JUIMHA BOJIOTOKOB, KM 46717 74855
KosmaectBo mpuToKoB 3337 2697
I'ycrora peunoii cetu, kM/Kkm> 0.1
CpenHuil yKJIOH peKH, %o 0.363
Cpennuii yriion bacceiiia, %o 33.4
CymMapHasi II0Ta/Ih 03eP 1 BOAOXPAHIIIUII]
(6omee 1 km?), kM2 1133 1203 5.8
O3epHOCTD, % 0.36
Cpennss BbicoTa Bogoc6opa, M 169
[Lromaas 6omot, Kv? 23494
3a60J104eHHOCTD, % 7.4 5-10
[171011a/1b JTMCTBEHHBIX JIECOB, KM2 43946
[11011a1b XBOITHBIX JIECOB, KM% 75154
[11011a1b CMEIIAHHBIX JIECOB, KM2 101461
3ajieceHHoCTh, % 70
Jlecucrtast TyHIpa 66485
CwmemnanHast TyHApa 3462
Kycrapankn 23209
[Lnomaab ropojioB, Km> 96
KosimuecTBoO HaceeHHBIX TYHKTOB
(KpPYIIHBIX U CPEJTHIX ) 259
Y pbaHu3upoBaHHOCTD, % 0.03
Koopaunars nentpa Bogocbopa 54°.89E, 64°.89N
Koopaunarsr mpeziesioB 6acceiina 48°.62E — 66°.21E,
61°.45N — 68°.32N
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Tabavua [.2 (¢pparmeHT). CpenHne BbiICOTbl BOAOCOOPOB rMapO0sIormyeckmx nocToB
pekun Nevopa

Cpennss BbicoTa BogocOopa,
Howmep Pexa — HacesileHHBIIl MyHKT M Pacxoxnenue,
nocra [TBK. OIX.T.3., TPOLEHT

1975] (THC)

70494 |AnsbBa — 1. XapyTa 142 135 4.9
70518 |AiioBa — cr. Kepkn 147 142 3.4
70486 ﬁgﬁ;ff“ Kowvee = noc. 141 126 10.6
70512 |UMxma — n. Kapraiionnb 156 145 71
70509 |Mxma — c. Yerb-YxTa 158 130 17.7
70506 |Mxma — cBx. V3Bamib 201 205 2.0
70442 |Wabra — xpa. HexxumankocT 347 319 8.1
70444 |Unbra — moc. [Ipuypaibek 326 300 8.0
70447 |Korenb — noc. Oxor6asza 214 197 79
70489 |Koxum — noc. Koxxum Pyaunk 610 570 6.6
70499 |Komsa — c. Xopeii-Bep 137 135 1.5
70487 |Kocwio — noc. Kocbio 452 420 71
70505 |Jlast — r™. cT. MuriBaib 123 130 5.7
70410 |Ileuopa — m. Axrmra 290 264 9.0
70414 |Ileuopa — c. Tpounko-Ileyopck 242 230 5.0
70531 |Ilwkma — 1. BopoBas 207 205 1.0
70530 |ITmsxma — 7. JIeBKUHCKAA 243 224 7.8
70517 |Cenpio — noc. Ceztpio 163 188 15.3
70451 |Coiia — 1. CoiiBa 225 210 6.7
70540 |Cyna — x. Korkuno 97 95 21
70498 |Ceinst — cBx. Chinst 308 280 9.1
70525 |Tobbich — c1..TobbICh 177 174 1.7
70439 |Yupa — n. Ycrb-Bepapim 402 376 6.5
70466 |Yca — c. Ilerpynn 229 209 8.7
70463 |Yca — cr. Ceiizna 234 217 7.3
70522 |Yxta —r.¥YXTa 176 180 2.3
70497 |Xocena-1O — noc. Xocena-Xapn 117 122 4.3
70532 |Iluabma — 1. Hombyp 147 147 0.0
70533 |Ilmibma — c. TpycoBo 139 127 8.6
70458 |Ywukmmna — cr. YuKmmmHo 147 128 12.9
70455 |IIyrop — rm. ct. Bepx. IIlyrop 512 466 9.0
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KaprI rMaposiorn4ecKux xapakrepucTtuk

Jlis cocTaBeHust KapT THAPOJOTHUYECKUX XapaKTePUCTUK OblJIa UCIIOIb30BaHA
6asa rugposorndyecknx manubix ITY [Byramuckuit B.C., 2006], us xoropoii ciaena-
Ha BbIOOPKA MH(POPMAIIUHU 110 PACX0aM BOJBI Ha THAPOJOIMIECKUX MOCTax GacceiiHa
[Tegopsr. Kpome TOTO, MCITOJIB30BANCE OMOJHUATETHHO PACCIMTAHHBIE TI0 ITU(POBOIT
mozesu Boicot [Hydro1k, 2000] u nudposoii Bekroproii kapre [ Digital Chart of the
World, 1992] sesmmunnsb miommazaeii 6acceiiHoB KasKA0ro TUAPOJOIMIECKOTO II0CTa, UX
CpEJIHIUE BHICOTHI U KOOPAMHATHI TIEHTPOB HacCceitHOB.

B nensx mosrydyeHust TpOCTPAHCTBEHHOTO PACIpe/leIeHUs] THIPOJIOTMUECKUX Xa-
PAKTEPUCTHUK IO JIAHHBIM HAOJIOICHUH B TOUKAX OBLI IOCTPOEH PSI/T THAPOJIOTHIECKUX
KapT juist Gacceitra TTeqopsl myTeM MPUMEHEHHs CTATUCTUYECKOTO METO[A MHTEPIIO-
JSuu Kokpueure (cM. pucyHok /[.1). DTOT MeTo/| T03BOJISIET IPUHUMATH B PACUET HE
TOJIBKO JTAaHHBIC M3MEPEHWH KapTUPYEMbIX XapaKTepUCTUK Ha THAPOJIOTUIECKUX TI0-
CTaX, HO YYUTHIBATh TaKKe U BIUSHIE BBICOTBI MECTHOCTU. MeTO/ TaKKe TI03BOJISIET
OIICHUTDH BO3MOKHBIC BEJIMYUHBI CTOKA B JTI0O0I TOuKe HGacceliHa, B TOM YMCJIE W Ha
HEU3yYEeHHbIX IPUTOKAX.

KapTa cpesiHeMHOTOIETHETO €105t CTOKA GbIJIa MOJTyYeHa IO TaHHbIM HaGTI0/IeH Uit
Ha 51 rugposiorngeckoM mocty (cm. pucyHok /[.2-a) 3a muoroserauii mepuoz (¢ 1960
110 1990 rozpr). JIis cocraBiieHust KapThl CJIOS FOA0BOIO cTOKa B bacceiie Iledopbl 3a
MHOTOBOHBI 1986 1. (0becieueHHOCTH — 20% ) OBIIM UCITOJIB30BAHBI TaHHbBIE 54 TH-
npoJiornaeckux noctos (em. puc. J1.2-6). Kapra ciiost rogoBoro ctoka B Gacceiite ITe-
yopbl 3a MasoBoAHbIH 1980 r. (obecniedernocth — 95%) ObliIa MoJIy4YeHa 110 JaHHbIM
53 rupostornyeckux moctos (cM. pucyHok /[.2-8). Cama BesimdnHa CJI0sT CTOKA OTHO-
CHUJIACh He K THAPOJIOTMIECKOMY TIOCTY, a K IIEHTPY BOAOCOOPHOT0 HGacceiiHa Kaskaoro
mocta. Kpome ToTo, Kak yske ObLIO YIOMSIHYTO PaHee, B KauecTBe BTOPOU IiepeMeHHON
BEJIMYUHBI IPU UHTEPIIOJISIITUI TOYEUHDIX JAHHBIX THAPOJOIHIECKIX TOCTOB HCIIOJIb-
30BaJIMCh CPEIHUE BBICOTHI X BOAOCOOPOB. B pesysbrare, KapTiHa pacrpe/ieseHust
THPOJIOTHYECKUX XapAaKTEPUCTUK Ha MOJYYEHHBIX KapTaX XOPOIIO COTJIAcyeTcs C
usobpakerreM pesbeda Bogocbopa (pucyrok /1.1).

ITU KapThl JIAI0T BO3MOKHOCTH ONPENETUTH THAPOJIOTUIECKUE XaPaKTEPUCTUKI
HE TOJIbKO B MyHKTE M3MePEHUl, HO U B 0601 TOUKe BOLOCOOPA, B TOM YKCJIE U HA BO-
nocbopax MPUTOKOB, He obecriedeHHbIX HabmoneHusMu. B tabiure /1.3 npusegeHbl,
n3MepeHHbIe 0 TTUMPOBBIM KapTaMm (pucyHok /[.2), 3HaueHUsT cJI0sT TOZI0BOTO CTOKA
OTIEIBHBIX PEK, Bagaiomux B [ledopy.

OueHKa TOYHOCTM NPOCTPAHCTBEHHOW MHTEPNONSALMH

OOGBIYHDIN METOJ JIJIST OIIEHKU Pe3yJIbTaTa WHTEPHOJSIINA B TEOCTATUCTUKE M3~
BECTEH Kak nepexpecmuas nposepra. OHa COCTOUT B MCKJIIOUEHUN U3 PACUETOB OJTHOMN
TOYKHM, OllCHKE 3HAYCHUS [€PEeMEHHOM B 9TOM MeCTe C [TOMOIIbI0 MHTEPIOIAINN 1
CPaBHEHUM UHTEPIIOJIMPOBAHHOIO U UCKJI0YeHHOro 3Hadenuil. I[Tocse aroro mpoie-
JTypa IOBTOPSIETCSI CO CJIEAYIONIEN TOUKOH.

[TepexpecTHas mpoBepKa MO3BOJISIET OLIEHUTb TOYHOCTD JIJIs1 Pa3JINYHBIX METO/IOB
WHTEPIIOJSAIN U Ha 9TON OCHOBE TPOU3BECTH BHIOOP HauboJIee MOAXOSIIEr0 METO/A.
JIydmmuit MeTO/T — TOT, Ubst CPEIHsIsI HOPMUPOBAHHAS OMUOKa GIM3KA K HYJTIO ¥ KOTO-
PbIil XapaKTepu3yeTcst HAMMEHbIIEH cpe/lHell CTaHAaPTHO OITMOKOI HHTEPITOMSIINH.
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TMpunoxerwne []. [poCTpaHCTBEHHas MHTEPROASLUMS MTAPOIOrMYECKUX XapakTePUCTUK. ..

66°N- ‘ ‘ = 66°

Cnoit cToka, MM
[0 300 - 350

[ 350 - 400  Tvaponoruyeciuin
I 400 - 500 noct

500 - 600
62°N I 600 - 700 Llenrpao [62°N
® BopgocbopHoro
I 700 - 800 6GacceiiHa nocta
Teorpadudeckast mpoeKIHs I 800 - 950
52°E 56°E 60°E 64°E
0)

66°N -66°N

Cnoii cToka, MM
[ 250 - 300
1 300 - 350
[ 350 - 400
[ 400 - 500
@ 500 - 600
B 600 - 700
= 700 - 800
I 800 - 950
N 950 - 1200

A Tuaponoruyeckuii noct
e LlenTp 6acceiiHa nocta

62°N

62°N

Teorpadutdeckas npoeKuus

T
52°E 60°E 64°E

52°E 56°E 60°E 64°E
B) A A

36°N-

Cnoii cToka, MM

[ 225- 250
[ 250 - 300
3 300 - 350
[ 350 - 400
B 400 - 500
500 - 600

L B 600 - 751 2t

A 'vpponoruyeckuin noct

Teorpaduueckast mpoeKuus o LleHTp BacceiiHa nocta

T T T
52°E 56°E 60°E 64°E

Puc. []1.2. KapTbl pacnpeneneHus cios rofoBoro ctoka B 6acceriHe MNeyvopsbl
a) cpefHeMHoroneTHne 3HaveHns 6) 3a 1986 r. B) 3a 1980 .
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1.6. MNpuymep onpeneneHyisi MOPGOOMETPUHECKUX U MAPO/IOMMHECKUX XapakTepmcTvk bacceriHa 1eqyopei. ..

B lIaHHOﬁ pa60Te OIl€eHHBaJIaCh TOYHOCTH HECKOJBKNUX METO/0OB MHTEPIIOJIAIIUN: JIO-
KaJIbHOTO TTOJIMHOMaA, paJinaJbHBIX 0a3NCHBIX (byHK]_[I/Iﬁ n OpAMHAPHOTO KOKPpUTUHTA.
B pe3yabTaTe TECTUPOBAHUA METO/ KOKPUTHUHTA OKA3aJICA TPEATIOYTUTEIbHEE.

Tabnmua [.3. \ameHeHue cnos ronoBoro ctoka rno annHe p. MNMevopa

Paccrosinue | Cpeanemuorosietnuii| Cuaoii ctoka | Cioii croka

Mecronooskenue OT UCTOKa, CJI0i1 CTOKA, 3a 1986 rox, | 3a 1980 rox,
KM MM MM MM
VcTok 0 645 704 443
Yerbe p. YHbst 167 607 645 425
Yerpe p. Wbra 410 524 598 413
Yerbe p. Mblisa 450 493 564 409
Yerbe p. Beabio 522 479 543 400
Yerpe p. HLyrop 773 551 610 436
Ycerbe p. Kosksa 942 546 609 422
Yerbe p. Yea 1056 529 569 419
Yerpe p. Jlast 1123 526 565 418
Yerpe. Ukma 1355 493 537 375
Yerpe p. [Tikma 1391 487 529 368
Yerpe p. [nmbma 1395 475 513 360
Yerwe p. [Hlanknna 1694 462 491 345
Yerpe p. Cymna 1769 443 483 338
Yerbe p. [leyopa 1790 430 471 326

C npumenenuem 1udposoit mozenu Boicot Hydrolk 6b1iu onpesenens koopu-
HATBI [IEHTPOB TsKeCTH BoAocOopoB (tabiuia /.4), B KOTOPOH COMOCTABJIAIOTCS 3HA-
YeHUsI TOJI0BOTO cToKa B Gacceiine ITeuops 3a 1980 roj1, mosyueHHbie B pe3yJibraTe
UHTEPIOJISAIUN MeTOJIOM OPINHAPHOTO KOKPUTMHIA, C BEJUYUHAMY, U3MEPEHHBIMU
Ha TUPOJIOTUYECKUX MOCTaX, ¥ ONEHUBAIOTCA OMIMOKKM WHTEPIOJSAIMH B OMOPHBIX
TOYKaX.

CpaBHuTeNbHbIE AaHHbIE N0 06beMy cToka p. Mevyopa, nony4eHHbie
B cpeae 'MC v no ony6nukoBaHHbiM gaHHbiM FBK u PBI

Wcnoabays nporpamMibie Moy Spatial Analyst u 3D Analyst nporpaMmbr
ArcGis, 1o nudposbiM kapTam Gacceiitna (pucyHok /[.2) 6buin onpe/esieHbr 00beM 1
cpesHnii caoii ctoka (tabsuia /1.5). VI3 tabiauisl BUAHO, BEJIUYNHBI 00beMa Io0BO-
r0 CTOKA, paccunTaHHbie ¢ momombio ['MIC-TexXHoMornu, U CpaBHEHUHU ¢ OImyOJIH-
KOBaHHBIMU paHee JIAHHBIMU, OJYYEHHBIMU TPAJAUIIMOHHBIMU CIIOCOOAME MTOKA3aJIN
BIIOJIHE Y/IOBJIETBOPUTENBHYIO CXO[UMOCTb.

[Tpo/ieMOHCTPUPOBAHHBIE B TIPUMEPE METO/IBI PACUETOB MOTYT ITPUMEHSITHCS HE
TOJIBKO B OTHOIIEHUY TIPUPOJHBIX, HO 1 JIMUHUCTPATUBHBIX PETHOHOB, YTO MO3BOJISI-
€T TIPOU3BECTHU OIEHKY UX BOJHBIX PECYPCOB.
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lMpunoxenwe [. lNpocTpaHCTBEHHass MHTEPMONSLNS MAPOT0MMYECKUX XapakTEPUCTUIK. ..

Tabavua [.4 (¢pparmeHT). Pe3ynbTaTbl UHTEPNONSALUMKM CNOS FOA0BOro cToka B 6acceriHe
Meyvopbl 32 1980 r. METOAOM OPAMHAPHOIO KOKPUIMHIA U OLLeHKA OLLIMOOK B OMOPHbIX

TOYKax
KoopmunaTbt g
HEHTPOB B0710c6OpOE lomoBoit coit cToka, MM é § . E
No riocra|  THIPOJIOTHHECKIX g é - § g
[IOCTOB, I'Pa. © = E| E B
UpoTa | J0JroTa M3MEepPEHHBIH HHTepHO]H:I_ E £ E g z
POBaHHBI ©) O 3| & A
70540 67,06 50,09 293 274 -19 90 | -0,21
70505 | 67,20 55,54 253 316 63 | 111 | 057
70535 65,92 49,59 293 269 —24 64 | -0,38
70238 63,76 51,42 259 252 -7 65 | -0,10
70246 63,08 51,81 260 273 13 73 0,18
70522 63,49 53,04 265 269 4 51 0,08
70518 64,02 54,36 275 252 —22 60 | -0,38
70176 62,38 54,26 267 264 -3 61 | -0,06
70451 62,73 55,58 280 228 =52 28 | -1,86
70589 64,50 55,69 309 306 -3 42 | -0,07
70595 64,69 55,79 306 316 10 39 0,26
70570 62,57 57,33 340 347 7 49 0,14
70421 63,26 57,49 374 347 —27 41 | -0,67
70447 63,13 57,64 350 390 40 38 1,05
70414 62,42 57,64 368 345 —23 47 | 0,48
70466 66,82 63,28 532 487 —45 82 [-0,55
70501 67,31 57,97 302 355 53 74 0,72
70410 61,86 58,19 360 381 21 46 0,45
70408 61,90 58,52 395 406 1 39 0,29
70444 62,76 58,54 441 438 -3 44 | -0,08
70498 65,07 58,57 539 618 79 66 1,20
70439 61,67 58,66 421 380 —41 46| —0,89
70468 66,49 61,86 460 440 -20 66 | —0,31
70442 62,86 58,79 468 480 12 45 0,26
12417 61,15 60,29 255 251 —4 79 [ -0,05
70525 63,15 53,20 290 252 -38 48 | -0,80
70486 66,20 61,13 478 423 -55 48 | -1,15
70455 63,64 59,35 645 597 —48 76 | -0,63
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1.6. MNpuymep onpeneneHyisi MOPGOOMETPUHECKUX U MAPO/IOMMHECKUX XapakTepmcTvk bacceriHa 1eqyopei. ..

Tabnvuya /[1.5. Tnpponoruyeckne xapakTepucTukmn GacceiHa Mevopsbl

o O1y6inKOBaHHbBIE
TPE/IeIeHHbIE C TOMOIIBIO | [TBK. PIIB, 1987,
rmc Pacxoxxnenne
2003]
Ton — obbeMa CToKa,
CPETHIT | (35 et CTOKA, 3 MPOIIEHT
CJI0#1 CTOKa, o O6beM CTOKa, KM
MM
CpenreMHOTOJIETHUT
(3amepuon ¢ 1960 mo 430 137 135 1.5
1990 romer)
1986 (MHOTOBO/IHBIIT) 471 149 150 0.7
1980 (masmoBOIHBIIN) 326 103 98 6.1
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