I'OCYJIAPCTBEHHBI KOMUTET POCCUCKOM ®EJEPALINN
T10 CTPOUTEJILCTBY U KUJIMIHO-KOMMYHAJIbBHOMY KOMIIJIEKCY
(TOCCTPO¥ POCCHH)

Cucrema HOPMATUBHBIX TOKYMCEHTOB B CTPOUTCIILCTBE

CBOJ ITPABUJI TTO ITPOEKTNUPOBAHMIO 1 CTPOUTEJIbCTBY

OINPEJEJIEHUE OCHOBHBIX PACYUHETHbBIX 'HJPOJIOI'MYECKHUX
XAPAKTEPUCTHK

DETERMINATION OF DESIGN HYDROLOGICAL PERFORMANCE
CII 33-101-2003

VJIK 556.16 (083.74)

IMPEJINCJIOBHUE

1 PA3PABOTAH TocynmapctBennbiM ruaponorudeckuMm wuHCTHTYTOM (I'TH) Pocrmapomera,
HAYYHBII pyKOBOAUTENb — A-p T€XH. HayK A.B. Pooxcdecmeenckuii, OTBETCTBEHHBIE UCIIOTHUTEIH: I-P
TeXH. HayK B.A. bysun, KaHJ. reorp. HayK , KaH[. TexH. HayK A.[. Jlobanosa, n-p
TexH. HayK B.A. Jlobanos, xaun. reorp. Hayk I.A. Ilnumkun, kaun. Texd. Hayk C.M. Tymanosckas u
IIpoexkTHBIM U Hay4YHO-UCCIEIOBATEIbCKMM HHCTUTYTOM 110 HH)KEHEpHBIM M3BICKAHHSIM B
ctpoutensctBe (IITHUWUC) (0TBETCTBEHHBIM HCHOMHHUTENh — A-p TeXH. Hayk M.B. boneog) ¢
ydacTieM PoOcCCHIICKOTO TOCYJapCTBEHHOTO THAPOMETeoposorndeckoro yaupepcureta (PITMY)
(OTBETCTBEHHBIN UCIIOIHUTEIs — J-p Teorp. HayK A.M. Braoumupos), UHCTHTYTa BOIHBIX TPOOIEM
(BII) (0TBETCTBEHHBIIT UCTIONHUTENh — KaH[. TeXH. HayK JI. @. ComHuxoea)

2 BHECEH VYmnpaBneHueM TEXHWYECKOTO HOPMHPOBAHUS, CTaHAAPTH3AWH U CcepTH(UKAIMU B
crpoutenberBe U JKKX IN'ocetpos Poccun

3 OAOBPEH mis mpuMeHeHHsI B KadeCcTBe HOPMATUBHOTO JIOKyMEHTa MocTaHoBJIeHneM [occTpos
Poccuu Ne 218 ot 26 nexadbps 2003 r.

4 B3AMEH CHulI 2.01.14-83

1 OBJJACTb IPUMEHEHUWSA

Hacrosmmit CBoj mpaBuil yCTaHaBIMBAET OOIIHME IOJIOXKEHHS M TPEeOOBaHMS K OpPraHM3alNH U
HNOPSAKY MPOBEACHUS WHKEHEPHBIX THAPOJIOTHUECKUX PACUETOB MO OMPEAEICHHUIO TMAPOIOrHYECKUX
XapaKTepPUCTHK I OOOCHOBAHWSI TPOCKTUPOBAHUS HOBBIX, PACIIMPEHUS, PEKOHCTPYKLUHUH WU
TEXHUYECKOIO MEPEBOOPYKEHUS AEUCTBYIOIUX NPEANPUATUI, 31aHUN U COOPYKEHUH Ul BCEX BUIOB
CTPOUTENBCTBA U UHKEHEPHON 3aIUThI TEPPUTOPHIL.

ITonoxxenus Hactosimero CBoja NpaBUI HE PACHPOCTPAHAIOTCS HAa ONpPENENICHHE pacdeTHBIX
TUAPOJOTHYCCKUX XapaKTCPUCTHUK IPHU U3BICKAHUAX U TPOCKTUPOBAHUU 06’I)CKTOB, PpacnoJIOKECHHBIX Ha
y4acCcTKax pe€K, HaXOAAIIUXCA B 30HE BIIMAHUA MOPCKUX IMPHUJINBOB, 4 TAKKC Ha CCJICOIMACHBIX pEKax.

2 HOPMATHUBHBIE CCBIJIKA

CHulI 2.04.02-84* BonocHabxenne. HapyskHbIe ceTH B COOpY>KEHHS

CHull 2.06.04-82* Harpy3kn M BO3AEHCTBHS Ha THAPOTEXHHYECKHE COOPYKEHHUS (BOJIHOBBIC,
JIEIOBBIE M OT CYJIOB)

CHulI 11-02-96 NnxeHepHbIe U3bICKAHUS TSI CTPOUTENbCTBA. OCHOBHBIE MOIOKEHHUSI

CHulT 33-01-2003 I'uaporexHuyeckue coopyxenusi. OCHOBHBIC TTOJIOKEHHUS

CII 11-103-97 NnkeHepHO-THPOMETEOPOTOTHIECKIE U3BICKAHUS [Tl CTPOMTENILCTBA

I'OCT 19179—73 I'mapororus cyumm. TepMHUHBI U ONIpeaeIeHIS



I'OCT 27751—88 HanexKHOCTb CTPOUTENBHBIX KOHCTPYKIUM U 0cHOBaHUN. OCHOBHBIE MTOJIOXKEHUS
IO pacueTy

3 TEPMHUHBI 1 OITPEJEJIEHUA

B Hactosmmem CBome MpaBHJI HCIONB30BAHBI CIENYIOIIAE TEPMHHBI C COOTBETCTBYIOIINME
ONPEIEIIECHUSIMU:

TMAPOJIOTHYEeCKHe pacyeTbl: Pa3nen WHXEHEpHOW TMAPOJIOTHH, B 3aJaud KOTOPOrO0 BXOAMT
pa3paboTka METOIOB, TIO3BOJIAIONIMX  PACCYUTATh 3HAYCHHS  PA3IMYHBIX  XapPaKTEPUCTHUK
TUAPOJIOTHYECKOTO PEKUMa.

TUAPOJIOTHYECKHEe XapaKTepUMCTUKHU: KonuuecTBEHHbBIE OLEHKU 3JEMEHTOB I'MIPOJIOrHYECKOIO
pexuma.

KJIETYATKA BeposiTHOcTel: CreruanbHble KIETYaTKU C MPSIMOYTOJbHOW CHUCTEMON KOOpJWHAT,
MOCTPOCHHBIC TAKMM O0pa30oM, YTO HA HUX CIPSIMIISIOTCS (IIOJHOCTHIO WJIM YACTHYHO) Pa3IHYHBIC
KpHBbIE 00€CIIEYEeHHOCTH.

METOAbl THAPOJOTHYECKMX pacyeToB: TexHUUEeCKHe TMpUEMBbl, MO3BOJIIOIINE PACCUUTATD,
OOBIYHO C OICHKOW BEPOSATHOCTH WX IOSIBIICHUS, 3HAYCHUS PAa3MUYHBIX XapaKTEPHUCTHK
TUAPOJIOTHYECKOTO PEKUMA.

o0ecrne4eHHOCTh THAPOJIOTHYeCKOM XapaKTEePUCTUKU: BepostHocTs  TOTO, 4TO
paccMaTpruBaeMoe 3HAUEHHE THUIAPOJIOTHYECKOW XapaKTePHCTUKA MOXKET OBITh HPEBBIMICHO Cpean
COBOKYITHOCTH BCEX BO3MOJKHBIX €€ 3HAaUECHUH.

pacueTHas o0ecne4eHHOCTh: OO0ecrie4eHHOCTh ~ THAPOJOTHYECKOW  XapaKTEepPHCTHUKH,
MpUHUMAaeMasi TpPH CTPOUTENLHOM TPOEKTUPOBAHUHM JUIsl YCTAHOBJICHMsI 3HAUEHUS IMapaMeTpoB
THJIPOJIOTHYECKOTO PEXUMA, OTPEACIISIONINX TPOSKTHBIE PEIICHHUS.

pacuyeTHbI pacxox BOAbI: Pacxoz BOJbI 3alaHHOM BEPOSATHOCTU IIPEBBILICHMSI, IPUHUMAEMBbIN B
KauecTBE UCXOJAHOI0 3HAYESHHUSI JJIsl ONIPENIETICHUS Pa3MEPOB MPOEKTUPYEMBIX COOPYKEHUH.

BJIAr00Ta4a CHEXKHOT0 MOKpoBa: [Iporecc mocTymieHuss Ha MOBEPXHOCTh MOYBHI U30BITOYHOM
(HE ynep>KuBaeMO# CHErOM) TPaBUTAIMOHHOMN TaJIOW WU TOXKICBOI BOJIBL.

BpeMms 1o0eranmsi: BpeMs, B TeueHHe KOTOPOro BOJAHAS Macca MPOXOIUT 3aJaHHOE PACCTOSIHHE.

3amac BOJBI B CHE:KHOM MOKpoBe: OOmiee KOMMYECTBO BOIBI B TBEPIOM H JKHUAKOM COCTOSHUH,
COZIeprKallEeecs] B pacCMaTPUBAEMbI MOMEHT BPEMEHH B CHEXKHOM IOKPOBE.

HHTEHCUBHOCTD A0:kA5: CIoif 0caJIKOB, MM, BBITIAAAOMIIX 32 €AUHHILY BPEMEHU.

HHTEHCUBHOCTH cHeroTassHusi: KommaecTBo BOAbBI, MM, 00pa3ylomieecs: B IpoIecce TasHUI CHETa
B €JIMHUILY BPEMEHH.

ko3ppunuent penyknum: KodpouimeHt, xapakTepu3yrOIUHA HWHTCHCHBHOCTh HW3MCHEHHS
(yObIBaHMS) KaKOTO-THOO OTHOTO 3HAUEHUS C U3MEHEHUEM JIPYTOro, CBA3aHHOTO C HUM 3HAUCHUSI.

o0bem crToka: KonuuecTBo BOJBI, MpOTEKAIOIIee Yepe3 paccMaTpUBAaEMbId CTBOP BOJOTOKA 3a
KaKOH-TH0O0 MEepHOT BPEMCHH.

peayKIus MHTEHCHBHOCTH N0:KAfA: V3MeHenue (yObIBaHHE) CpEJHEH MHTCHCHBHOCTH JOXKISA C
YBEJIMUYEHUEM €TI0 NPOJA0JIKUTENBHOCTH.

PeAYKIMS MAaKCHMAJBLHOTO MOIYJA CTOKa: V3MmcHeHue (yObIBaHHE) MAaKCHMAIBHOTO MOIYJIIS
CTOKA C YBEIIMYCHUEM ILIOMIATN BOJAOCOOA.

YKJIOH BOHOI MoBepxXHOCTH: OTHOIIEHHE PA3HOCTH OTMETOK YPOBHS BOJBI HA PACCMATPHUBACMOM
YYaCTKe K IJIMHE 3TOT0 y4acTKa.

BOJIOXO3SIICTBEHHbI roA: PacueTHpli TOOWYHBIA NEPUOA, HAYMHAIOIWIMUCA C CaMmoro
MHOTOBOJIHOTO CE€30Ha.

JUMHMTHPYIOIIMI mepuox: YacTh BOJOXO3SHCTBEHHOTO Troja, HeOmarompusTHas i
OCYIIECTBJICHUSI MPOSKTUPYEMBIX MEPOINPHUATHI JTUOO0 TO BOAOMOTPEOIEHUIO W BOJOIOJIL30BaHUIO,
100 1Mo 60phOE C HABOTHCHHUSMHU M OCYIICHHUIO OOJIOT.

HeJIUMUTHPYIOIMA nepuoa: Yactb BOMOXO3WCTBEHHOTO TOAa 3a BHIYETOM JIMMUTHPYIOLIETO
nepuoja.

cB00OIHOE cocTosiHMe pycaa: COCTOsIHUE pyciia, XapaKTEepHU3YIOIIeecss OTCYTCTBUEM MPETSITCTBUMA
(JrenstHBIX  00pa3oBaHMi, BOIHOM PACTUTENBHOCTH, CIUIABHOTO Jieca W T.1.), KOTOPOE BIUSACT Ha
3aBUCUMOCTb MEX/1y pacXoJaMH U YPOBHSAMH, a TAK)KE OTCYTCTBUEM MOAIOPA.

noAnop Boabl: [loBrILIEHNE YPOBHS BOBI U3-32 HAIMUUS B PyCII€ MPEMSATCTBUS IS €€ JBUKCHHUS.

COOTBETCTBEHHbIe YPOBHM BOJAbI: YPOBHM BOJbl Ha JBYX THIPOJOTMYECKHX IOCTax,
OTHOCSIIIHECS K OJJUHAKOBBIM (pa3zaM YPOBEHHOT'O PEXHMMa, — IPEOHSIM PE3KO BBIPAKEHHBIX MTOIBEMOB
WJIM CaMbIM HU3KHAM TOYKaM.

ruaporpad: I'padux M3MeHEHHS BO BPEMEHHM PacXoJ0OB BOJBI 3a TOA WIM YacTh rojaa (Ce30H,
MOJIOBOJIbE MJIH MABOJIOK) B JAHHOM CTBOpE BOJIOTOKA.



4 OBIIME ITOJIOKEHUSA

4.1 Csopn mpaBun (CII) comepHT OCHOBHEIE METOABI M CXEMBI pacueTa CPEAHHUX TOIOBBIX,
MaKCUMAaIIbHBIX PACXOZ0B BOJBI M OOBEMOB CTOKAa BECEHHETO MOJOBOABS M JOXJCBHIX ITABOJKOB,
runporpadoB, BHYTPUTOMOBOTO PACIpENeNICHHsI CTOKA, OTMETOK HAWBBICIIMX YPOBHEH BOIBI peK U
03ep ¥ MUHUMAJIBHBIX PACXOI0B BOJIBL.

[Ipu mpuMeHeHHH APYTUX METOAOB pacdeToB, He BKIOUeHHBIX B CII, cienyeT mpoBecTH aHam3,
BKITIOYAONINI CPaBHUTENBHYIO OIEHKY IIOTPEIIHOCTEH pacyeToB € pe3ylbTaTaMH pacueToB II0
METOaM, U3JI0KeHHBIM B HacTosmeM CII.

4.2 PervoHanbHble OCOOCHHOCTH THAPOJIOTHYECKOTO PEXKUMAa W COOTBETCTBYIOIIUE METO/bI
OTIPEJICNICHNs] PACUETHBIX XapaKTEPUCTUK YUHUTHIBAIOTCA W PETIAMEHTHUPYIOTCS TEPPUTOPUATIHLHBIMU
ctpoutenbHbiMu  HOopMamu (TCH), uMmeromumu cTraTyC HOPMATHBHOIO JOKYMEHTa CyObeKTa
Poccuiickoit denepanuu.

o pazpabotku TCH criemyet ncnonp30BaTh METOIBI, H3JIOKEHHBIE B HacToseM CBOoJIe PaBuIL.

4.3 OmpenenieHue pacyeTHBIX THAPOIOTHYSCKUX XapaKTEPUCTHUK JTOKHO OCHOBBIBATHCS Ha JTAHHBIX
THUIPOMETEOPOIIOTHICCKUX  HAONIONCHUH, OmyOIMKOBaHHBIX B  O(UIIMANBHBIX  JOKYMEHTaX
Pocrugpomera, 1 HeOmyOJIMKOBaHHBIX NAHHBIX TIOCIEAHUX JIET HAONMIOACHWH, a Takke Ha MaHHBIX
HaOIIoIeHNH, comepkammxcs B apxuBax ['ocruapomerdoHIa, H3BICKATENECKUX, TPOSKTHBIX U APYTHX
OpTraHW3aIlMi, BKJIIOYas MaTepHalbl ONpoca MECTHBIX kuTeneil. IIpm OTCyTCTBMM HTaHHBIX
THUIPOMETEOPOJIOTHIECKUX HAONOJCHUH B IIyHKT€ TPOCKTUPOBAHHSA HEOOXOAMMO MPOBOIHUTH
THUIPOMETEOPOIIOTHIECKIE H3BICKAHUS.

Kpome Toro, ciemayer MCHOIB30BaTh JAOCTOBEPHBIC JIaHHBIC HAOMIOACHUH 3a THAPOJOTHUCCKUMHU
XapaKTePUCTUKAMU 0 apXUBHBIM, JIMTEPATYPHBIM U JPYTHMM MaTepuaiaM, OTHOCAIIUMCS K TEepUoay
JI0 Havajga pPeryJspHbIX HaOmoaeHui. [IpH 3TOM HEOOXOMUMO yKa3aTh HCTOYHHK, Ha OCHOBaHHU
KOTOPOTO YCTAaHOBJICHA THAPOJOTHYecKas WH(OpMAIWsI, W TPOU3BECTH OLECHKY JOCTOBEPHOCTH U
TOYHOCTH TOJTYYEHHBIX MaTEPHUAIIOB.

44 Tlpu THIPOJNIOTHYECKUX pacyerax CIEAyeT YyYUTHIBATH MAaTepHalibl HHXCHEPHO-
THIPOMETEOPOIIOTHIECKUX M3BICKaHWH. YUeT KpaTKOBPEMEHHBIX NAaHHBIX OCYIIECTBISIOT METOIaMH,
M3JI0KCHHBIMU B pazzene 6. M3pIcKkaHust OCyIIecTBILTIOT U cooTBeTcTBHU co CHulI 11-02, CIT 11-103.

4.5 JlaHHBIE THOPOMETPHUYCCKUX HAOIOJCHUHN, BBI3BIBAIOININEC COMHCHHE, CJIEOyeT IIOJBEpPraTh
MIPOBEpPKE, BKIFOYAIOICH aHAIHN3:

- TOJTHOTHI ¥ HAaJIS)KHOCTH HAOIOCHUH 32 YPOBHAMH U pacX01aMH BOJEI;

- HAJIMYUS JAHHBIX O HAUBBICIINX (MCHOBEHHBIX M CPEAHECYTOUYHBIX) U HAWHHU3IINX YPOBHAX BOJIBI
3a BpeMs HaOJNIOCHUI MPU CBOOOMHOM OT JIbAa pyciie, JISAIHOM IMOKPOBE, JIEJ0XOMEe, 3aTOpe JIba,
3apOCIIeM BOJHOW PaCTUTENLHOCTBIO pyciie, TOANOpe OT HUKEePACIOJOKEHHOW TUIOTHHBI, cOpocax
BOJIbI BBIILIE THIPOMETPUUECKOTO CTBOPA, MMOJHOTHI yueTa CTOKa BOJABI Ha MOMaxX U B IPOTOKaXx;

- BIIUSIHUSA XO3SIIICTBEHHOM JIEATEILHOCTH Ha PEYHOM CTOK U JAPYyTUe BUJbI aHAIH3A.

HenanexxHble NaHHBIC THAPOMETPHUYCCKUX HAOMIOJACHUN MpPH HEBO3MOXKHOCTH HMX YTOYHCHHS
UCKITFOYAIOT W3 PACUCTHOrO psifa HaOmonaeHuid. B HE0OXOAMMBIX CITydasX IOJDKCH BBITIONHATHCS
MepecyeT CTOKa BOABI 33 OTJEJbHbIE IEPUOIBI.

4.6 lnsa pek, B OacceifHax KOTOPHIX MMEET MECTO WHTCHCHBHAS XO3SICTBEHHAS JEATCIEHOCTS,
CYIIECTBEHHO HapYIIAOmas €CTCCTBEHHBIN THIPOIOTUIECKUN PEXHUM pEK, ONPEACICHHE PACcUETHBIX
TUIPOJOTHYECKHUX XapaKTEPUCTHK IIPOU3BOIST IO ABYM PAaCUETHBIM CXEMaM.

[lepBas pacderHas cxema MpeAroNaracT NMPUBEACHHUE THUAPOJOTHYECKUX PANOB HAOMIOACHUH K
€CTECTBEHHBIM OJHOPOJHBIM CTAIlMOHAPHBIM YCIOBHUSM BOJHOOATAHCOBEIMM U PETPECCHOHHBIMHU
meronamu [1], [2]. B pacueTHoe 3HayeHHWE THAPOJOTUYECKOW XapaKTEPUCTHKH, TOJYYCHHOH IO
€CTECTBEHHOMY PSAJIy B COOTBETCTBHH C pazjieliaMu 5—7 HACTOSIIEro JOKYMEHTA, BBOAAT MOMPAaBKy Ha
BITUSTHUE XO3SIICTBEHHOW JESATENLHOCTH. UHMCIIEHHOE €KEroHO€ 3HAYeHHE TMOMPAaBKU IMPEACTaBISET
co0OW pa3HOCTh MEXIy OBITOBEIM W €CTCCTBCHHBIM CTOKAMHU. 3HAYCHHE TOMPABKUA PACUCTHOMN
BEPOSITHOCTH MPEBBIIICHUS ONIPEAETSAIOT N0 KPUBOH pacnpeIeieHHs MONPaBOK.

Bo BTOpOIT pacueTHOI cxeme THIPONIOTHICCKUE PAIbI HAOIIOACHUN MPUBOAST K OBITOBOMY CTOKY
3a BeCh MEPUON HAONIONCHUN B TPEIMOJOXKCHHUH, YTO CIOXKHUBIIUICS KOMIUIEKC XO3SHCTBEHHOH
JESITENFHOCTH C YYETOM DPEalbHBIX IDIAHOB PAa3BUTHSA HApPOIHOTO XO3SHCTBa JEHCTBOBAJ C Hadaia
HaOmromeHnii. BoccraHoBIeHHE OBITOBOTO CTOKa 3a BECh NEpHOJ HAONIOACHUN IPOWU3BOMAT
BOJHOOAQAaHCOBEIMA W PErPEeCCHOHHBIMH METOJaMH. BOCCTaHOBICHHBIM psAJ TPOBEPSIOT Ha
OJTHOPOJAHOCTh C HCIOJb30BAaHMEM TEHETHYECKHMX M CTAaTUCTHUECKHX MeToAoB. OmnpeneneHue
PACYETHBIX THIAPOJIOTHUECKUX XapaKTEPUCTHK B OTOM CIIydae MPOU3BOIAT MO JAHHBIM 32 BECh MEPUOJ
HaOmoIeHni 6€3 BBEJEHUS TOMPABOK Ha XO3SHCTBEHHYIO NEATEILHOCTh METOJIaMH, H3JI0KEHHBIMU B
HactosieM CBojie mpaBuil.



[MpuBeneHre pEYHOro CTOKA K ECTECTBEHHBIM YCIOBUSIM HE IPOU3BOJAT, €CIH CyMMapHOE
3HAQUYEHUE €ro HW3MEHEHUH He BBIXOAMT 3a IpeJeiibl CIydyalHOM cpeiaHed KBaJpaTU4eCKOU
MOTPEITHOCTH MCXOIHBIX JIaHHBIX HAOJIOICHHH.

Merononorusi mpeiaraéMbIX JBYX PAcueTHBIX CXEM MOXKET OBITh NPUMEHEHa Uil PacdyeToB
OCHOBHBIX TH/IPOJIOTMUECKHX XapaKTEepHCTHK C Y4YeTOM BIIMSHHS BO3MOXKHOTO PETHOHAJIBHOTO
AHTPOIIOT€HHOTO U3MEHEHHS KIIMMara.

4.7 OmpeneneHne pacyeTHBIX THAPOJOTHYECKUX XapaKTEPHCTHK CIIEAYeT IPOM3BOAUTH MO
OJHOPOIHBIM psiiaM HaOmoneHui. OLeHKY OJHOPOJHOCTH PSIOB THAPOJIOTMYECKUX HAOIIOACHHN
OCYIIECTBIISIIOT HAa OCHOBE TCHETHYECKOTO U CTATHCTHYECKOTO aHAIM30B MCXOAHBIX JAHHBIX
HaOmomeHuil. [eHermueckuii aHamU3 ycIoBHHA (POPMUPOBAHHMS PEYHOTO CTOKA 3aKIIOYAeTCs B
BBIABICHUH (PU3NYECKUX MPUYMH, OOYyCIOBIMBAIONIMX HEOJHOPOJHOCTh MCXOIHBIX JAaHHBIX
HaOmoneHuit. [ KOIMYecTBEHHOW OIIEHKH CTAaTUCTUYECKOW OJHOPOJHOCTH MPUMEHSIOT KPHTEPHH
PE3KO OTKJIOHSIOUIMXCS HSKCTPEMANbHBIX 3HAYEHHH B OIMIIMPUYECKOM paclpelesieHnd (KpUTepuH
CmupHoBa — ['pab6ca u /lukcoHa), KpUTEPHH OIHOPOIHOCTH BHIOOPOYHBIX IHMCHEPCHN (KPHTEPHA
®umiepa) 1 BHIOOPOUYHBIX cpeaHuX (kpurepuit CThIo/IeHTa).

Kpurnueckne 3Hau€HHsI CTATUCTUK KPUTEPUEB OJAHOPOIHOCTH C YUETOM aBTOKOPPEILSIIUN MEXIY
CMEXHBIMH WICHAMH aHaIW3UPyeMOH TIOCIEeNOBAaTENbHOCTH W ACHMMETPUH  SMIHMPHYECKOTO
pacmpezneneHus npuBeeHsl B Pekomenpanmsx [3].

4.8 BeposTHOCTH TPEBBILCHNS PACYETHBIX THAPOIOTHUECKUX XAPAKTEPUCTHK U KaXKIOTO BHIA
CTPOUTEICTBA yCTAaHABINBAIOT HOPMAaTHBHBIMHU JOKyMEHTaMH, yTBepkaaeMbeiMu ['occtpoem Poccnn,
B 3aBHCHUMOCTH OT YPOBHS OTBETCTBEHHOCTH coopyxeHuil B coorBeTctBuu ¢ 'OCT 27751.

49 Tlpu uCHONB30BaHMHM HECKOJILKMX HE3aBUCHUMBIX (He Ooyiee Tpex) METOJOB pacueTa
OKOHYATEJIbHOE pAacyYeTHOE 3HAYeHHWE pPACCMATPHUBAEMON THMAPOJIOTHYECKON XapaKTEepUCTUKH (
OMpenessoT o hopmyJie
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K — uucmno MeTonoB.

4.10 TIpu BBIOOpE pEK-aHAJIOrOB HEOOXOAMMO YUUTHIBATH CIIEIYIOLIHE YCIOBHUSI:

- OTHOTHITHOCTb CTOKA PEKU-aHAJIOTa U UCCIIelyeMOH PEeKH;

- reorpa)uuecKyro OIU30CTh PaCHONOKEHHS BOLOCOOPOB;

- OJHOPOJHOCTH YCIOBUH (OPMHPOBAHUS CTOKA, CXOJCTBO KJIMMAaTW4eCKUX YCIOBUH,
OJHOTHITHOCTh TOYB (TPYHTOB) M THJPOTCOIOTHUECKHX YCIOBHH, OJM3KYIO CTENCHb O3CPHOCTH,
3aJIECEHHOCTH, 3a00JI0YEHHOCTH 1 pacliaxaHHOCTH BOJIOCOOPOB;

- CpeJHHE BBICOTHI BOJJOCOOPOB HE JIOJDKHBI CYIIECTBEHHO OTJIMYATHCS, JUIS TOPHBIX W MOJIYTOPHBIX
PaiiOHOB CJIEAYET YUNUTHIBATH SKCIO3UIMIO CKJIOHA M THIICOMETPHIO;

- OTCYTCTBHE (PAaKTOPOB, CYIIECTBEHHO MCKAXKAIOIINX €CTECTBEHHBII PEYHOHN CTOK (peryInpoBaHHe
CTOKa, COPOCHI BOJIBI, M3BSTHE CTOKA HA OPOIICHNUE U APYTUE HYK/BI).

4.11 T'uaposioruyecKkue pacyeThl JJisi IPOSKTUPYEMOTO COOPYIKEHHUS TPH HATMYUK JEHCTBYIOIINX
COOpPYXEHHWIl Ha peKax JOJDKHBI YUYUTHIBATH BO3MOXKHOCTh MX BJIHMSHHS W TP HEOOXOAMMOCTH
npeayCcMaTpUBaTh COTJIACOBAHHBIE PEIICHUS 10 COBMECTHOM paboTe BHOBb IPOEKTHPYEMBIX H
CYIIECTBYIOIUX COOPYKEHUH C Y4ETOM BO3MOXHOCTH PEKOHCTPYKIIUH CYIIECTBYIOIINX COOPYKEHHH.

412 Tlpu mNpOEKTUPOBAHWMH BOJOXO3SMCTBEHHBIX OOBEKTOB JOMYCKAETCS HCIIOJIb30BaHHE
CTOXaCTUYECKHX MOJIeJIel KoeOaHui CTOKa PeK, MO3BOJIAIONINX MOICINPOBATh UCKYCCTBEHHBIE PSIIbI
THPOMETEOPOJIOTHIECKIX XapaKTePUCTHK TpeOyeMoi NpOoJOKUTENFHOCTH. B kauectBe Momenu
MHOTOJICTHUX KOJIEOaHHUH CTOKa UCTIONB3YIOT MPOCTYIO Lenb MapkoBa [4], [6].

MopenupoBaHue psJIOB CE30HHBIX (MECSYHBIX) 3HAYCHUH CTOKa OCYIIECTBIISIIOT HA OCHOBE
MEPUOANIECKUX CTOXAaCTHYECKMX MOJENeH pasiaudHOM cTemeHW ciokHocTh. Ilpum  Hammumm
MPOJIOJDKUTENBHBIX PSIIOB HAOMIOASHUI OITyCKAeTCsl UCTIOIb30BAaHUE METOa ()ParMEHTOB C yUETOM
3aBHCHMOCTH BHYTPUTOIOBOTO PACIIPENICIICHNSI CTOKA OT BOAHOCTH TO/1a.

4.13 HmxeHepHble THUAPOJIOTHYECKHE pPACYeThl Uil CTPOUTENBHOTO MPOCKTUPOBAHHS WM
OTAelbHbIE HMX BHJIBI (pabOThl, YCIyrd) JOJDKHBI  BBINOJNHATBHCS — CIICIHMATN3UPOBAHHBIMU
opraHu3aiysiMu (1o BUJIaM CTPOUTEIBCTBA), UMEIOLIMMHU COOTBETCTBYIOIIHE JTUIICH3UH.

414 Onenky 5((hEeKTHBHOCTH IIOJNyYEHHBIX OSMIHMPHYECKUX 3aBUCHUMOCTEH U (Qopmyd,
MPUMEHSEMBIX B T'HJPOJIOTHYECKUX pacyeTax NpH HAIMYUH, HEAOCTATOYHOCTH M OTCYTCTBUH JaHHBIX



HAOJIOJICHUH, BBINONHAIOT HAa OCHOBE AaHAIM3a OCTATKOB, OIEHKH YCTOWYMBOCTH MapaMETPOB H
KO3()(DUIIMEHTOB 3THX 3aBUCHMOCTEH C MPOBEPKONM HAa 3aBMCHMOM M HE3aBUCHMOM OT pacyeToB
MarepHaiax HabJIIoIeHHH.

4.15 K 0CHOBHBIM THAPOJIOTHUECKAM XAPAKTEPUCTHKAM OTHOCSTCS:

pacxon BojsI Q, MY,

00beM cToka Boasl W, M3;

MOJIyJIb CTOKa BOJIBI (, M¥c kM

cy10i cToka Boabl h, MM;

YPOBEHb BOAbI H, cM.

5 ONTPEAEJIEHUE PACYETHBIX T'HJJPOJIOI'MYECKNUX XAPAKTEPUCTHUK
IPU HAJTMYUHA JAHHBIX THAPOMETPUUYECKHUX HABJIOAEHUI

O0mue ykazaHus

5.1 Onmnpenenenne pacyeTHBIX THIPOJOTMYECKUX XapaKTEPUCTHK IpU HAIWYAK  JaHHBIX
THAPOMETPHUYECKUX  HAONIOACHMH  JOCTATOYHOW TPOJODKUTEIBHOCTH  OCYIIECTBILSIIOT — ITyTEM
NPUMEHEHHSI aHATNTHYECKNX (DYHKIUH pachpeieneHus €XeroJHbIX BEpOSTHOCTEH NPEBBIMLICHUAS —
KPHBBIX 00€CTIe4eHHOCTEH.

[IpomomKUTETPHOCTh TIepHoJa HAOIMIONEHHH CUMTAIOT JOCTaTOYHOH, €CIIM paccMaTpUBAeMBIi
MEPHOA  pPENpe3eHTaTHBEH (IPEACTaBUTEICH), a OTHOCUTEIbHAs CpEeOHAs KBaApaTHUecKas
MOTPENIHOCTh PACYETHOTO 3HAUCHHUS HCCIIELYyEeMOM IMAPOIOTHYECKON XapaKTePUCTUKU HE MPEBBIIIACT
10 % 11t TOOBOTO U CE30HHOTO CTOKOB U 20 % — I MAKCUMaNbHOTO U MHHUMAJIBHOTO CTOKOB.

Ecnu oTHOCHTENIBHEIS CPCAHUEC KBAAPATUYCCKUC MTOIPEUIHOCTU MPEBBIMIAIOT YKAa3aHHBIC ITPEACIIbI 1
Nepro HaOIOICHUH Hepenpe3eHTaTHBEH, HE00XOJMMO OCYIIECTBUTh ITPUBE/ICHHE pPacCMaTpHUBAEMOM
TUPOJOTMYECKON XapaKTepUCTUKU K MHOTOJIETHEMY NEPHOAY COTJIacHO paszeny 6 HacTosmero Coaa

TpaBHJI.
CpenHue KBaJpaTHUECKHE MOTPENIHOCTH PACUETHOrO 3HAUCHMS MCCIELyeMOM THIpOJIOTHYECKOH
XapaKTEePUCTHKH YCTaHABIMBAIOT Mo (opmynam (5.26) — (5.28) wnm mo cIienuanbHBIM Ta0IuIam,

HOJTyYeHHBIM METOJIOM CTaTHCTUYECKHUX MCIBITAHuUiT [4].

5.2 DMIAPHUYECKYIO €KETOTHYIO BEPOSTHOCTD MTPEBBIIIEHUS P o, THAPOIOTHUECKUX XapaKTEPUCTHK

OTIpENIEIIOT 10 (hopMyJIe
m
Pr.o% n+1100, (5.1)

I m — MOPSIKOBBIl HOMEpP WICHOB Psa THAPOJIOTHYECKOH XapaKTepPUCTUKH, PACTIONOKECHHBIX B
yOBIBAOIIEM HOPSJIKE;

N — o0Iee YUCIo YWICHOB Psa.

OMIupHYeckue KpHUBBIE pacIpeleleHHs €KETOJHBIX BEPOSTHOCTEH IPEBBIICHUS CTPOST Ha
KJIETYaTKaxX BEPOSATHOCTEH. THI KIETYaTKH BEPOATHOCTEH BBIOMPAIOT B COOTBETCTBHUHU C TPHUHATON
aHAJIMTUYECKOI (YHKIMEH pacrpeesieHns] BEpOSITHOCTEH U MOIyYSeHHOTO OTHOLICHHs KO PHIIUeHTa
acummetpuu Cg k koapduumenty Bapuaruu C,.

5.3 Jlng croakuBaHUs M OKCTPANOISUKA SMIMPUYECKUX KPHUBBIX PACIPENENICHUs] €XKEeroIHbIX
BEPOSITHOCTEH TIPEBBIIICHUS, KaK IPaBWIO, IMPUMEHSIOT TpeXmapaMeTpUYecKUue paclpeaeieHus:
Kpuiikoro — Menkenss npu mobom otnomenun Cy/C,, pacnpenenenue Ilupcona Il Ttuna
(ounommanpHas kpuBasi) npu C4/C, > 2, nor-HopmansHoe pacmpeaenenue npu Cs > (3C, + C\‘j’ ) u
JpyTHE paclpeleNieHus, UMEIOIINe MpPEeAeN NPOCTHPAHUS CIIydyalHOW IEPEeMEHHONW OT HyNS WIH
TIOJIOKUTEIBHOTO 3HaueHust a0 OeckoHeyHoctH. [Ipm Hapexamem 00OOCHOBAaHMM JOITyCKAaeTCS
OPUMEHSTh JABYXIApaMETPUUCCKUE paclpeieleHusi, ecnu osmrupudeckoe oTHomeHue CiJ/C, u
ananmuTraeckoe otHomenune Cy/C,, CBOWCTBeHHBIC TaHHON (QYHKINK PACIPEICICHUS, IPUOIH3UTENIBHO
paBHbl. [Ipm HEOTHOPOAHOCTH psiia THAPOMETPHYECKUX HaOMoAeHUH (pasiu4HbBIC YCIOBHS
(hopMHpOBaHUs CTOKA) MPUMEHSIOT YCEUEHHBIE U COCTABHBIC KPUBBIE PACIIPECICHHs BEPOSITHOCTEH.

5.4 OueHky nmapaMeTpoB aHATUTHYECKUX KPHUBBIX pacIpelesIeH s : CpelHee MHOTOJIETHEE 3HAUCHHUE

(3, kod(punment Bapuauu C, W OTHOIIEHHE KOX(PQUIMEHTa acuMMETpun K KoaddurmeHty

Bapuaiu Cg/C, ycTaHAaBIMBAIOT 1O psiiaM HaOIIONCHUI 3a paccMaTpUBAeMOW THAPOJIOrUYECKOM
XapaKTepPUCTHKOW METOIOM NMPUOIMKEHHO HauOOJBIIEro MpaBaonogoouss 1 MeTogoM MoMeHToB. Ha
HayaJIbHBIX CTaJUsIX IPOCKTUPOBAHUS JOIYCKAETCS HCIOIb30BaHKHE I'padOaHATUTHYECKOTO METOoJa
(MeToa KBaHTHIICH).

5.5 Koa¢pduuuent Bapuanmu C, u kodddunuent acummerpun Cg Ui TPeXmapaMeTpHUECKOro
ramma-pacnpeneneHuss Kpunkoro — MeHKeNIs CllenyeT ONpeAessiTb METOAOM NPHOIMKEHHO



HauOOJBIIIEro MPaBIoNoA00uUs B 3aBUCHMOCTH OT CTATUCTHK Ay M A3, BBIYUCISIEMBIX 110 (POPMYJIaM:

n
=[S 10k Jin-1): 52)
i=1
n
hs=( Ehlak Jitn-1. 53)
i=1
rae ki — MoxynbHBI KO(GQUIUEHT paccMaTpUBaeMOW TIMIPOIOTMYCCKON XapaKTEPUCTHKH,
oTIpeesieMbIid 10 (hopMyJIe
=S (5.4)
Q

3nech Qj — MOTOAMYHBIC 3HAYCHUS PACXO/I0B BOJIBL;
Q — cpeaHeapudmMeTHYECKOE 3HAYEHHE PACXO/I0B BOABI, ONPEIEIsieMOe B 3aBUCUMOCTH OT YHCIIa
JIeT TUIPOMETPUIECKUX HAOII0IeHHH 1o (hopmyie

Q= %Qi In. (5.5)

[To mody4eHHBIM 3HAYEHWSM CTAaTHCTHK A, M Az OIpPEAETSIOT KOA(GHUIMEHTH Bapualud H
aACHMMETpPHH TI0 HOMOTpamMaum [5].
5.6 Koapdummentor Bapumamm C, m acmmmerpuu Cg ONpEnensioT METOJOM MOMEHTOB IIO

hopmymam:

Cy = (a +an) + (as + a/n) C, + (as + ag/n) CZ; (5.6)
Cq = (by + ba/n) + (bs + by/n) C, + (bs + be/n) CZ, (5.7)
rae aj, ..., s, b1, ..., bg — KO3PuUIMEHTHI, OnpenensemMble 0 MpuIokeHuto b, Tabmuna b.1, mis

pacnpenenenus Ilupcona Il Tuna u ¢ nomoutsio Tabnuie! u3 [4] — s pacnpenenenus Kpuikoro —
Menkens;

C, u C; — COOTBETICTBEHHO CMEIIECHHbIE OLEHKU KO3(D(DHULUEHTOB BapUallMd U acCUMMETPHU,
orpezessieMsle 1Mo Gopmyam:

(5.8)

Cs=r=3 .
[Cn-1)(n-2)]

ITpu C, < 0,6 u Cs < 1,0 k03¢ duLMeHTH Bapuallid ¥ aCHMMETPHU JOITYCKAaeTCs ONPENeNsTh Mo
dhopmynam (5.8) u (5.9) O6e3 BBeacHHMS IOMTPABOK.

5.7 PacueTHble 3Ha4YeHUsI OTHOIICHHUS KO(DHUINEHTa aCHMMETPHU K KOAPQUIIMEHTY BapHaliy, a
TaKke Kod(PHUINEeHTa aBTOKOPPEISIIMK MEXy CTOKOM CMEXKHBIX JieT I (1) ciemyer mpuHUMATh Kak
cpeiHee W3 3HAYCHUI, YCTAaHOBJICHHBIX II0 JI@aHHBIM TPYIIBI PEeK ¢ Haubojee MpPOJOKUTEIEHBIMH
HaOMIOZICHUSIMA 32  pacCMaTpUBAEMON THAPOJIOTHYECKON XapaKTEPHCTHKON B THIPOJIOTHYECKU
OJTHOPOJTHOM paiOHE C Y4YeTOM IUIOIIA/Ie BOJOCOOPOB W JPYTrMX a30HAIBHBIX (akTopoB. Jlms
NPOBEPKH OTHOPOJHOCTH dMIUpHyYecKux oeHOK Cy/C, u r (1) HCoNB3yrOT Clly4aifHble TOTPEIIHOCTH
OLICHOK ITapaMeTpOB IO CIICeNUATBHBIM TabIHIaM, TIOTYYE€HHBIM METOJIOM CTaTHCTHUECKUX MCIBITAHUH
[4] wm o amanuTHUeckuM GopmyiaM. Ecin paccesaue smnupuueckux oneHok Cy/C, u r (1) Gonbime
TEOPETUYECKOTO, TO MMPUHATHIN PailoH NIPU3HAOT HEOAHOPOJHBIM M OH JOJDKSH OBITh YMEHBILCH JI0 TEX
pa3MepoB, TOKa paccesHWE OMIHMPHUYECKHX OICHOK M TEOPETHYECKHE IOIPENIHOCTH OyayT
HpI/I6HI/ISI/ITeHBHO PpaBHBI.

5.8 VYTouHeHue napaMeTpoB paclpeeNieHnii THIAPOJOrHYEeCKUX XapaKTePUCTHK JOITyCKaeTcs
OCYIIECTBIISATH METO/IOM OOBEAMHEHHUS TaHHBIX HAOJIOICHHUH 110 TPYIIe CTaHLUi (TIOCTOB) B Ipeiesax
OJTHOPOJTHBIX paifoHOB. PaccMarpuBaemast THAPONOrHUecKast XapaKTepHCTHKA JOJKHA OBITh PUBE/ICHA
K eIUHBIM YCJIOBHSM (OPMHPOBAaHHMS B OJHOPOJHOM THJIpPOJIOTHMYeCKOM paifoHe. OueHka
THIPOJIOTHYECKOW XapaKTEPUCTHKH, TMPHUBEACHHON K €IWHBIM YCIOBHSAM (OPMHUPOBaHHUS, SIBISETCS
CITyJaiiHOW BEJTMYMHOM, pacpesielieHie KOTopoil onpenernsiercss 00beMOM He3aBUCHMON HH(pOPMAIHH.

OTO pacripeneneHue, Ha3pIBaeMOe BHIOOPOYHBIM, B TMIPOJOTMYECKUX pacdyeTax XapaKTeph3yeTcs
IOBYMS €ro mapaMeTpaMHu: CpeIHHM 3Ha4eHHEM | CPEOHUM KBaJpaTHYECKUM OTKIOHEHHEM
(paccestareM).

5.9 PaccesiHue OLIEHOK, BbI3BAHHOE OIPAaHMYCHHOCTHIO JAHHBIX HAONIOACHHN, 0003HAYAIOT Yepes3

(5.9)



€cnyy, @ PACCESHHUE, 00YCIOBIEHHOE HE YCTPAaHECHHBIMH IPUBOJIKOM Pa3IMUMsIMU MEXIy BOIOCOOpaMH,
— 9epe3 Ereorp- 110THAS IUCTIEPCUS OLEHKH £y COCTOHUT U3 IBYX KOMIIOHEHTOB:

e = 8fnyq +g (5.10)

TIOJTH reorp *

TTOJIHYIO IMCTICPCHIO OLIGHKH €2, ONPE/IENSIOT 10 popMyIIe

TI0JTH

k 2
, _Zl(Aﬁ -A)
€ == 5.11
TIOJIH k _ 1 ( )
e | — uHaekc (HoMep) oobekta. [1o 00bEeKTOM MOHMMAIOT JTMOO BOAOCOOPHBIN Oacceiin, U0

METEOPOIOTHYECKYIO CTaHIIHIO;
K — 4mcIio COBMECTHO aHAIU3UPYEMBIX OOBEKTOB;
Aj — OIIeHKa pacCMaTPUBAEMOT0 MTapaMeTpa Imo i-My 0OBEKTY;
A — cpesHAs U3 OIEHOK MO BCEM 0OBEKTaM.

2
cityd

OLIEHOK JTHX [apaMeTPOB IO TEOPETHYECKUM (OpMyJIaM, MOJYYEHHBIM I OTAEIbHBIX OOBEKTOB
(5.26)—(5.28), wm 10 pe3yapTaTaM CTATUCTHYECKAX MCIIBITAHUIM [4].

CnyqaﬁHon COCTABJIAIOLIYIO paCCesiHUA OLICHOK & BBIYUCJIAIOT ITYTEM OCPCIHCHUSA zmcnepcm‘/'l

Feorpa(i)nqecxyfo COCTaBJIAIOIIYIO PACCCAHUS 82

reorp ONpenenstOT 10 (5.10) Kak pasHOCTb MEKIY

NOJIHOW M CIly4aHoH nucnepcuaMu. Ecmu onenka sfeorp

UMeEeT OTPULATENIBHBIM 3HaK, TO €€
MPHHUMAIOT PABHOI HYIIIO.
Jucnepcuio pe3yabTaTa COBMECTHOTO pacdeTa ONpeersiioT o Gopmyie
2

SCH
€2 = kY“ + €y (5.12)

CooTHOmIeHHE MEXAy CIydailHOH ©  reorpadU4eckoil  COCTaBIIONIMMH  OMpPEIeseT
1esrecooOpa3Hblii  cocTaB 00BEKTOB, 00pabaThIBAEMBIX METOIOM TPYIIIOBOTO OLEHWBaHUA. [lpu
YBEJIMYEHUHU YHCIIa COBMECTHO AaHAIM3MPYEMBIX BOJOCOOPOB BENWYMHA CIYYalHOW COCTaBIISAIOLICH
OHII/I6KI/I YMEHbIIACTCA. Feorpa(bnquKaﬂ CoCTaBJAArOIIad JO0JKHA YBCJIMYMBATHECA 3a CHET BOBJICUCHUSA
BOJIOCOOPOB, PACIOJIOKEHHBIX B Mpeaenax Ooijiee OOIIMPHOM reorpaduyeckoil 007acTH, YCIOBHUS
(opMHpOBaHUS CTOKa KOTOPBIX paziaMyaloTcsi Oojiee CyHmIecTBEHHO. JOMycTUMBIM (TPHEMIIEMBIM)
CJIElyeT CYMTATh YHCIIO BOJOCOOPOB, IPH KOTOPOM reorpaduyueckasi COCTAaBISIONIas HE MPEBOCXOIUT
CiIy4ailHyo:

Ereorp < Ecnyu- (5.13)

Pe3ynpTaToM TpyNIoBOTO aHANIN3a SBISETCS OIIEHKA IapaMeTpa 0 COBOKYITHOCTH COOCTBEHHBIX H
00BEIMHEHHBIX HAOMIOJICHUH B BUJIE CPEAHEB3BEIICHHOTO TI0 TOYHOCTH KaXKI0H U3 OIIEHOK:

A, & +Zafm

_ “Tman®cp
Apn =—% 3 (5.14)
€y T Ep
CraHmapTHYIO OMIHOKY TaKOW OIIEHKU PACCUUTHIBAIOT IO opmMyIie
L
_ HHA~Cp
€comm — 2 > (515)
€ T Ecp

JIJst OIIEHOK acCMMMETPHH ¥ KO3 (HIIEHTOB aBTOKOPPEISIIUHI PE3YIGTATOM I'PYIIIOBOTO aHAIN3a
SIBJISIETCSI CPEHSS U3 BCEX MHAMBUIYalIbHBIX OLIEHOK B ITPEeIax OJHOPOIHOIO paiioHa.

5.10 Tlopsmox  BBIMONHEHWS  TPYMNIIOBOrO  aHanmu3a (C  y4eToM  IIPOCTPaHCTBEHHOM
CKOPPEITMPOBAHHOCTH TaHHBIX HAOJIIOIEHUI) CIIeAYIOIIHIA:

- [0 KaXAOMY BOJOCOOpY OIpeneNsioT IapaMeTpbl paclpeleleHus T'UAPOIOrHYecKHX
XapaKTEepPUCTHK, HCIOJb3yeMbIE JUIi COBMECTHOTO aHalM3a W HEOOXOAMMBIE JUIs BBIYMCICHUS
CTaHAApTHBIX OMINOOK mapamerpa 4 mo gpopmyram (5.26), (5.28);

- TI0 KaXJI0i Tape BoJ0COOPOB OLICHUBAIOT KO3 GHUIIMEHTHI MEXPAIHON Koppensuun R;j(X);

- 110 BBIOOPKE BEJMYHH A; OLICHUBAIOT Cpe/lHEeE 3HAUCHNUE ITapaMeTpa

> A
A= % (5.16)

2
U TIOJIHYIO TUCIEPCHIO €.

o opmyne (5.11);
- OMpPEACTAIOT 3HaueHUsI K03 uireHToB Koppemsuuu R;j(A) Mexay oleHKaMu mapamerpa A4 1o
TEOPETUYECKUM 3aBUCUMOCTAM (TIpuiiokenue b, tabmuua b.2);

- OMpPENENSIOT CTaHAAPTHOE OTKIIOHEHUE &,¢,(4) OlleHOK mapameTpa 4 mo BbibOpkam oObema N,



XapaKTepu3ylollee paccessHhe OIIGHOK Uil Ciydash HE3aBHCHUMBIX BBIOOPOK U OIpeseNseMoe o
tdopmynam (5.26), (5.28) uim 1o pe3ynbraraM CTaTUCTUYECKUX UCTIBITAaHUHN [4];

- CTaHIApTHOE OTKJIOHEHHWE IapaMETPa &€,e,(4), XapakTepusyllee He3aBHCHUMbBIE BBHIOOPKH,
KOPPEKTHPYIOT HA BEJIMYHMHY, YYHTHIBAIOIIYIO0 BIIMSHAE KOPPEISIIMH MEXIY OOBEIUHIEMBIMH

00BEKTaAMH:
Eenya (A) = 81—163(14)«’1_ Tep (A) ) (517)
rae I, (4)= ﬁ > 7 j(A) - cpennee 3nauenne koddduimenTa KOPPENIALMN MEKLY OLEHKAMH
—d1) j>k

napamerpa 4 mo BceM K Bogoc6opam. HaifineHHoe 3HaYeHHe CIyYaiHON COCTABNSIONICH HCIOIB3YIOT
JUTS BEIYUCIICHHSI TeorpaduecKoi cocTaBirttomiei mo ¢popmyse (5.10);

- eci BHIONHsAeTC yenoBue (5.13), To mo gpopmynam (5.14) u (5.15) paccUuTHIBarOT MOTPEITHOCTD
pe3ynbTata OOBEIMHEHHOTO pacdeTa, CPEeIHEB3BEUICHHYIO 10 TOYHOCTH OICHKY M €€ CTAaHIapTHYIO
OIHMOKY.

511 Ha HayanpHBIX CTagUsAX MPOCKTHPOBAHUS JIOIYCKAeTCsA OIpENesieHHe MapaMeTpOoB
OMHOMHATIHFHOTO paclpeneieHus rpadoaHaIuTHIeCKIM METOIOM T0 (hopMyIIam:

S =(Qs + Qos - 2Qs0)/(Qs - Qgs); (5.18)
o= (Q_s - Qus)/(Ps - Dys); (5.19)
Q =Qs0 - P50, (5.20)

rae Qs, Qso, Qg5 — 3HaUEHHS pacXoJ0B BOJBI BEPOSTHOCTU IPEBBIIEHHS COOTBETCTBEHHO 5 %o,
50%, 95 %, ycTaHOBIICHHBIE 110 CTIIAKEHHOH SMIIMPHIECKOW KPUBOH pacIipeaeeHus;

D5, Dy, Dgs — HOPMHPOBAHHBIE OPIUHATH OHMHOMHATBHONH KpPUBOW pacIpenesieHus,
COOTBETCTBYIOIIME BBIUMCICHHOMY 3HA4eHHIO KO3((HUIMEHTa CKOMmEHHOCTH S. 3HadeHue
k03 punmenra acummerpun Cg onpeaenstor no GyHKIHMOHATBHON 3aBUCHMOCTH OT KO3 duiuenTa S
[5].

5.12 B ciyyae HEOTHOPOIHOCTH HCXOAHBIX MAHHBIX THIPOMETPHYECKHX HAOIIONEHHWH, Korja
paccMaTpuBaeMBbIii  pAJ COCTOUT M3 HEOJHOPOIHBIX D3JIEMEHTOB THAPOJOTHYECKOr0 pekuMa,
SMIMPHYECKUE M aHAINTHYECKHUE KPUBBIE paclpe/ieleHUs] YCTaHABIMBAIOT OTAEIBHO IS KaKIOH
OJIHOPOJHON COBOKYITHOCTH.

OO01m1yIo KpUBYIO paclpelelieHNs] BEpOSITHOCTEH MPEBBIICHUs] PACCUNTHIBAIOT HA OCHOBE KPHBBIX,
YCTAHOBJICHHBIX 110 OJJHOPOIHBIM DJIEMEHTaM OJHUM U3 JIBYX CIOCOOOB:

a) TpH HAJWYMK B KaKAOM IOy HAOJIONEHHWH 3a BCEMHM OJHOPOAHBIMHU JJIEMEHTaMH BOIHOTO
pexxuMa pekd (N = np, = Nz = N) €KErogHylo BEPOSTHOCTH NPEBBIMICHUS Py, paccMaTpHBaeMOi
THAPOJIOTHYECKOH XapaKTePUCTHKY IPH JIF0O0OM ee 3HaUCHUH OIIPEIEeNIIoT o popMyIie

P=[1-(1-P)(1-P,)(1 - P3]100, (5.21)
rae Py, Py, P3 — exeroqHble BEpOATHOCTHU NMPEBBILICHHUS OXHOPOIHBIX JIEMEHTOB.

Jns 1ByX OTHOPOTHBIX THIIPOIOTUIECKUX XapaKTepUCTHK popmyia (5.21) mpuHUMaeT BHUA:

P= (Pl + P5- P1P2)100, (522)

0) ecnmm B KaXIOM TOLy HMEETCs JHUIIb OIHO 3HAUCHHE OJJIEMEHTa paccMaTpHUBaeMoil
THIPOJIOTUYECKON XapaKTePUCTHKHU, €XKErO/IHbIE BEPOSITHOCTH NPEBBIIICHHS TIPH JIIO0OM ee 3HaYeHHH
OIIpe/IeIIsIoT 1o hopMyIie
_ P +n,P, +nsPy

P (5.23)
N +Nn, +ng
rne Ny, 7z, N3 — YNCIO YJICHOB OJHOPOJHBIX 3JIEMEHTOB. J[sl BYX T'€HETHYECKH OJHOPOIHBIX
aneMeHToB Gopmyna (5.23) mpuHUMaeT BUI:
P= (nlpl+n2p2) ) (524)
(ny+ny)

[lpu Hamuuuu B psmy HaONMIONEHWH HYJIEBBIX 3HAUYCHHH paccMaTpUBAEMOI THIPOIIOTHYECKOH
XapaKTEPUCTHKU (HAIIpUMeEp, MHHUMAIbHBIE PACXOJbI BOJBI) €KETOAHBIE BEPOSITHOCTH NPEBBIIICHUS
onpenessoT no hopmyJie

L iy
(n+ny)

BepositHocTr nipeBbiienust Py, P, P; B popmynax (5.21) u (5.22) BelpaxaroT B JOJNAX €IUHUIIBL, a
B popmynax (5.23)—(5.25) — B npoueHTax.

[TapameTpsl KpHBBIX paclpejieieHHs OJHOPOJHBIX D3JEMEHTOB YCTaHABJIMBAIOT COTJIACHO
TpeboBanusm 5.5—5.9.

5.13 Jlns HawmOOMNBIIEro WM HAWMEHBIIETO WICHA psja HAONIOACHUH CIeAyeT YKa3bIBaTh
JIOBEPUTEIIbHBIC WHTEPBAJIBI IMITMPUYECKON €XEroHOH BEpOSTHOCTH TpEBbINICHUS (TpuioxeHue b,

(5.25)



tabmuna b.3).

Ecnu Touky 3MIUPpUYECKON KPUBOU PacCIIpeleIeHHs 3HAUUTEIbHO OTKIOHSIOTCA OT aHAIIUTUYECKOU
KPHMBOM, pPEKOMEHIyeTCsl Ha KJIEeTYaTKe BEPOSTHOCTEH [UIi JTUX TOYEK TakXkKe yKas3bIBaTh
JIOBEpUTEIIbHBIC IPAHUILIBI 1 OLIEHUBATH UX OJJHOPOJHOCTH B COOTBETCTBUH C 4.6.

5.14 Tlpu oObenMHEHMM JAaHHBIX HAOJIONEHWH MO TPYIIE CTaHIMH, a TaKKe IPH OlEHKEe
JOCTaTOYHOW TPOAOIDKUTENBHOCTH PSJOB HAONIONEHWH pPACCUMTHIBAIOT CIIydYaiHbIE CpeaHne
KBaJIpaTH4ECKHE MOTPELIHOCTH BEIOOPOYHBIX TAPAMETPOB M KBAHTHIIEH pacIipeaeIeHus..

CrnydaiiHble cpeHNE KBaJpaTHUECKHE IOTPENIHOCTH BBIOOPOYHBIX CPEAHUX OIPEAEISIOT MO
MpUOIMKEHHOH 3aBHCHMOCTH

1+r)
caz(oQ/\/H) 0 (5.26)

KOTOPYIO HPHMEHSIOT NpH KOI(GQHIMEHTe aBTOKOPPEILMH MEXAYy CMEXHBIMH 4WIeHaAMH psipa [,
menbmeM 0,5. [Ipu 6oapmux ko3¢ duiimerTax aBTOKOPPESAIINHI HCIOIB3YIOT (OPMYILY

2r 1-r"
+n(1 r) n- 1-r
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o= =—F (5.27)
© n 1- 2r n_1—rn
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CrnydaiiHple cpefHHe KBaJpaTHdyeckue OoImuOkM KodbduuuentoB Bapuanumu mnpu C; = 2C,
OMPEIEIIIOT IO 3aBHCHMOCTH
2 2
oo = C, ! n(1+C;) 1+3C"r . (5.28)
' n+4C; 2 1+r

Cry4aiiHble TOTPENIHOCTH IPYTHX MapaMeTpOB paclpelesieHns, KBaHTWIeH H KO0d((PHINEHTOB
ABTOKOPPENIALUN MEXIY CTOKOM CMEXHBIX JeT, pacCUMTaHHbBIE METOAOM MOMEHTOB, CIEIyeT
OTIPEJIETISITH 110 CHENMATbHBIM Ta0JINIIaM, MOJTYYEHHBIM METOIOM CTAaTUCTUUECKHUX UCTIBITAaHUH [4].

5.15 TIlpm HamMuuM JIOCTOBEPHBIX CBEICHUH O CIyYalHBIX OTHOCHTENBHBIX CPEIHUX
KBaJpaTUYECKUX IOTPEHIHOCTSIX HWCXONHBIX MJAaHHBIX THAPOMETPHUYECKHX HAOIIONCHNUH OIEHKH
K03(h(pMIMEHTOB BapHanvy U ACHMMETPHH YTOYHSIOT 110 (hOpMyJIIam:

C, =\(C2 2 /(L+02); (5.29)
I 2 S 1+c?
- | 1itoe C"~2( ,j) Cs ~602 |, (5.30)
1+ 3o, \lCV/ -o,| G —o,
rae CV,, , CSN — COOTBETCTBEHHO KO3((HUIMEHTHI Bapuallly U aCUMMETPHHU, PACCUUTAHHBIC 10

HaOJII0IEHHBIM 3HAUYCHUSAM;

G, — Cly4aiHas OTHOCUTENbHAs (B JOJIAX COUHHUIBI) CPEAHSS KBaJpaTHUYCCKas MOTPEUIHOCTh
MCXOJIHBIX TAHHBIX THIPOMETPHYCCKIX HAOIIOICHHH.

5.16 IlapameTpbl KpPHUBBIX pAacCHpelcICHUS THIPOIOTHYCCKUX XapPaKTCPUCTUK TIPU HATHIHH
00OCHOBAHHBIX CBEACHUI O BBIIAIONIMXCS 3HAYCHUSIX PEYHOTO CTOKA OIPEACISIIOT CIICIYFOIINM
obpazom.

[Tpu y4eTe 0JJHOTO BBIAAIOUICTOCS 3HAYCHHS THAPOJIOTHUECKON XapaKTEPUCTUKH, HE BXOJSIIETO B
HETIPEPHIBHBIN N-IETHUH A JAHHBIX THAPOMETPUICCKUX HAOIOICHUN]:

a) METOIOM MPUOIMKEHHOTO HauOOJBIIETO MPaBAOTIOA00HS B 3aBUCUMOCTH OT CTaTHCTHK Ay U A3,
orpeesieMbIX 0 popMyJIam:

_1( Qu N-12, Q.
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hpm | Dpg Qe N5 R, (5.32)
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[Tpu ydere 0IHOTO BBLIAIOIIETOCS 3HAYEHUS THIPOJIOTMYECKOH XapaKTepUCTUKH, BXOMSIIEro B N-
JIETHUH PsA AaHHBIX TUIPOMETPUYECKUX HAOIIOICHUH:
a) METOJIOM NPHOJIMKEHHOTO0 HanOOJIBILETO MPABIONOA00US B 3aBUCMOCTH OT CTaTHCTHK A, U Ag,
orpeieTsIeMBIX IO hopMyJIam:
1 N-1nl @,
by = | 1g R N1 Q) (5.35)
N Q n-2ia"Q
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0) METOJJOM MOMEHTOB — 110 (hopMyam:
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B dopmynax (5.31)—(5.38):
Q — cpeaHeapuMETHUECKOE 3HAYCHHME, PACCUMTAHHOE C YYETOM BBIIAIOLICrOCS 3HAYCHHS

pacxoia BOJibI;

N — YKCIIO JIET HeMPEPHIBHBIX HAOIO/ICHUIT;

N — 4uncrio net, B Te4eHHE KOTOPHIX BbINAIOIIEECs 3HAUEHHE THAPOJIOTMYECKON XapaKTepUCTUKU
He OBUIO NIPEBBIIIEHO.

Hcnonw3oBanue dopmyn (5.31)—(5.38) momyckaercst JIHIIb B TOM Cly4ae, KOT/a HCTOPUYECKHUE
CBEJICHHS O BBLIAIOIIEMCS THAPOJIOTHYECKOM 3HAUEHHH M YHCIIE JIET €r0 HETPEBBIIIEHHS JOCTaTOYHO
obocHoBaHnkl. [TpousBonsHOe 3amanue Qy u N HegomycTHMO.

5.17 BOKOBYIO NPUTOYHOCTH MEXIY CMEXKHBIMH CTBOPAMH OIPEAEIAIOT OJHAM M3 CIETYIOIINX
croco0oB:

- CYMMHPOBaHHMEM pAacXOJOB BOJBI MPUTOKOB C YYETOM BpPEMEHH I00ETaHusi, BIAJAIOIIUX Ha
YYaCcTKe MEXIY JABYMsI CTBOPaMU;

- 110 Pa3HOCTH CPEIHHUX PACXOIOB BOJIBI B HUDKHEM M BEPXHEM CTBOPAX y4acTKa PEKH;

- METOJIOM PYCJIOBOTO BOJIHOTO OallaHca;

- 110 MOJIYJIIO CTOKA, OTIPEICICHHOMY TI0 KapTe JJIsl YaCTHOM TUIONIAH.

O06paboTKy psiI0B OOKOBOW MPUTOYHOCTH OCYIIECTRIISIOT B COOTBETCTBHHU C HACTOSIIMM Pa3ICIIOM.

T'ogoBoii cTOK BOABI M €ro BHYTPHUI'OA0BO€ pacnpeaejcHue

5.18 Tlpu ompeneneHuy pacuETHBIX THAPOIOTMICCKUX XapaKTEPUCTHUK TOJIOBOTO CTOKA BOJBI PEK U
€ro BHYTPHUT'OJIOBOTO pacIpeelicHIss HEOOXO0UMO BEITIONHATH TPeOOBaHUS, U3IOKeHHbIE B 4.3-4.15 n
5.1-5.16.

5.19 OmpenencHue pacueTHOTO KaJCHOAPHOTO BHYTPUTOIOBOTO pPACIPEICICHUS CTOKa IIpH
JUTATEIIFHOCTH PSAAOB HaOmromeHWid N, paBHOM 15 romam m Oojee, MPOW3BOIAT CIETYIOUIMH
METOHAMHU:

- KOMIIOHOBKH;

- peanIbHOTO rofa;

- CpeIHETro pacIpeaesieH s CTOKA 32 TOAbI XapaKTEepHOW Ipalallii BOJAHOCTH.

5.20 Pacyersl BHYTPUIOZOBOTO paCHpe/eiCHUs] CTOKa PEK MPOMU3BOIAT IO BOMOX03SHCTBEHHBIM
rogam (BI'), HauMHaromMMCs C MEPBOrO Mecslla MHOTOBOJHOIO Ce30HA. B OTHENBbHBIX Cllydasx
BO3MOYKHO BBIMIOJTHEHUE PAcueTOB BHYTPUIOJOBOIO PACIpPEAECNICHHs CTOKA ATl THAPOJIOTMYECKUX JIET,
HAYMHAIOIINXCS C TIEPBOTO Mecsla Nepro/ia HAKOTUICHHUS! BIIard, WIIH JUIsl OOBIYHBIX KaJICHJapHBIX JIET.
IIpu pacueTax BHYTPUTOMOBOTO PACHPEACIICHHS CTOKA IEIecO00pa3HO MEPEBOIUTE PACXOABI B 00HEMBI
CTOKA B KM® HIIA B THIC. M°, TaK KaK MIPU 5TOM YUUTHIBAIOT pa3M4Me B YMCIE JHEH HE BUCOKOCHBIX U
BHCOKOCHBIX JIET U B YUCJI€ CEKYH/I B Pa3HbIE MECALIbI r0/1a.

B 3aBucuMoCTH OT THIIa BOTHOTO PEeXMMa PEeKd W MPeoOIaNaroniero BUa MCIIONB30BaHUS CTOKA
PEKH BOIOXO3SIMICTBEHHBI TOA JENAT HA JBa PAa3TUYAONIMXCS IO JUINTENFHOCTH TIepHOAa:
muvutupytomuit (JIIT) u semumutupyromuit (HIT), a numutupyromumii nepruosi COOTBETCTBEHHO Ha JIBa
cezona: nmumutupytonwii (JIC) u Hemumutupyromuit (HC). I'paHuibl ce30HOB Ha3HAYAOT €IUHBIMU
JUTS BCEX JIET C OKPYTJICHHEM JI0 MecsIia.

5.21 PacyeTHOe BHYTPUTO/I0BOE paclpeieieHHe MECSYHOTO (@ B OTAEIBHBIX CIIydasx U JIEKaIHOTO)
CTOKA OMNPENENSIOT JUIsi BOAOXO3SIHCTBEHHOTO T'0Ja PACUETHONH BEPOSTHOCTH IPEBBIMIECHUS Ppacq,



COOTBETCTBYIOIIEH 3a/JaHHOI MPOEKTHOM 00€CTIeYeHHOCTH TapaHTUPOBAHHON OTAauu. JJIUTensHOCTD N
MHOTOJICTHETO MEPUO0Ia, HeOOXoMuMast T ONPECICHHS PACUeTHOTO KAJICHIAPHOTO BHYTPHUIOJ0BOTO
pacmpeneneHusl CTOKa, JOJDKHA YAOBJICTBOPATH TpeOoBaHWsM myHKTa 5.1. B 3aBucmMoctu ot
JIOCTATOYHOM JTUTEIHHOCTH HAONFOJIEHUIA N, ONMpPEACICHHON MO YKa3aHHOMY KPUTEPHIO TOYHOCTH,
BBIICIISIIOT CJEAYIOIIME TPYMIbI JIET: MO TpajalusiM BEPOSTHOCTEW NPEBBINICHHUS CTOKA PEKU 3a
BOJIOXO3STICTBEHHBI TOA, a B METOJaX KOMIIOHOBKM M PEaJbHOTO TO/Ja TaKXKe M 3a OTICIBHBIC
pacUdeTHBIE CE30HEI.

[Ipu mepuoxe Habmoaernit N ot 15 mo 30 JeT BHIIENAIOT TPHU TPYIIIBI JIET: MHOTOBOIHEIE TOMBI
(P < 33,3 %), cpennue no BogHocTu roasl (33,3 % < P < 66,7 %) u manoBojubie roasl (P > 66,7 %).
IIpn mpomomxurensHOCTH HabmoneHnit Oonee 30 JeT BBIACISIOT MATH TPYIIL: OYEHb MHOTOBOJIHBIC
rogsl (P < 16,7 %), mHOTOBOmHBIE TOombl (16,7 % < P < 33,3 %), cpeaHHe MO BOJHOCTU TOJBI
(33,3 % < P < 66,7 %), manoBoansie Toasl (66,7 % < P < 83,3 %) M O4YeHb MAJOBOMAHBIC TOJBI
(P> 83,3 %).

Bo Bcex MeTomax pacdera IO 3HAYCHHSM CTOKA 3a OTIENbHBIE BOJOXO3SHCTBEHHBIE TOABI (2 B
MeTOZaX KOMIIOHOBKM W PEaJbHOTO TO/Ja W 3a pacyeTHhIE BHYTPHUTOJIOBBIC HHTEPBAIBI BPEMEHH:
JIMMUTHUPYIOIIUNA TEPUOJ, IUMUTUPYIOIINN CE30H, HEIMMUTHUPYIOIIUNA CE30H, IUMUTUPYIOIIUNA MECSI] U
JIp.) OIpEAensioT pacyeTHble KBaHTWIM. CTaHAAPTHBIMU KBAHTUJISIMH KPHUBBIX paclpe/esieHuUs
BEPOSITHOCTEN CTOKA SIBJIAIOTCS CIEAYIONINE: /I MHOTOBOJHBIX JIET, IEPUO/IOB, CE30HOB M MECSIIEB —
1%, 3 %, 5 %, 10 % u 25 %; ans MaJoBOAHBIX JIET, IEPUOOB, CE30HOB U MecsieB — 75 %, 90 %,
95%, 97 % u 99 %, s cpeaHux mo BogHoctH et — 50 %.

5.22 Tlpu ucmonbp30BaHUM METOJa KOMIIOHOBKH pACIpe/Ie]ICHUE CTOKA IO TEepHOIaM U CE30HaM
roja OMpPENeIoT CIEAYIOMMM 00pa3oM. PacueTHple 3HAUEHHS CTOKA 3a BOJOXO3SMCTBEHHBIH TOJ,
JTUMHATHPYIOIIANA TIEPUOJ, JIVUMUTHPYIOIIAH CE30H ¥ JUMHUTHUPYIOIIAH MECAIl OIpPENeIIoT TI0
COOTBETCTBYIOIIUM aHAJIUTHYCCKAM KPHUBBIM DPACHpPEICICHHUS CTOKA C HCIOJIB30BAHWEM MPUHIIHIIA
paBeHCTBA PACUETHBIX BEPOSTHOCTEH NPEBBINICHUS CTOKa P, 32 Bomoxo3siicTBeHHBIH rom Py,
TUMHATHpPYIOMUN niepuoxn P, muMutupyromuii ce3oH P, um muMutupyromuii mecsn P,,. Crox 3a
HEJIMMUTHPYIOLINHA TEPUO OMPEACISAIOT M0 PA3HOCTH PACUCTHBIX 3HAYCHHUH OOBEMOB CTOKa 3a
BOJOXO3SICTBEHHBI TIOJ] M JIMMUTUPYIOIIMN IEPHOA, CTOK 334 HEIUMUTHPYIOLIMM CE30H — IO
Pa3HOCTH PACUETHBIX OOBEMOB CTOKA 3a JUMHTHUPYIOIIMHA MEPUON W JIMMUTHPYIOUIUA CE30H, a
CYMMAapHEBIH 00bEM CTOKA BCEX HEIMMHUTUPYIOIIUX MECSIEB BHYTPH HETUMHUTHUPYIOIIETO CE30Ha — TI0
Pa3HOCTH PaCYCTHHIX 00BEMOB CTOKA 32 JIMMUTHPYIOUIHMIA CE30H U TUMHUTUPYIOIIANA MECSII.

PacueTHble 3HaUEHUS MECSAYHOrO CTOKAa BHYTPH JIMMUTHUPYIOLIETO CE€30HAa U HEIMMUTHPYIOUIETO
CE€30Ha OTIPEJIEIIIOT C TAKAM PacdeTOM, YTOOBI OJIYIHTH IS STUX CE30HOB HanboIIee HepaBHOMEPHBIE
pactpenenenus croka. C 3TOH [enpl0 BHYTPH KaXKAOTO W3 OTHUX CE30HOB, BXOIAIUX B
COOTBETCTBYIOIYIO TPYIITY BOOHOCTH, MECSTIHBIE 00BEMBI CTOKA PACIIONATAl0T B YOBIBAIOIIEM MTOPSIKE
C yKa3aHWeM KaJCHOApHBIX MECAIeB, K KOTOPBIM OHH OTHOcsATcs. [lmsa cocraBHOro mepuona
(HamprMep, A TUMHTHPYIOIIETO TEPHOIa), BKIIOYAIOMIETO B ceds ABa Ce30HA (JIMMHUTHUPYIOMINN
CE30H M HEMUMHUTHPYIOMINN CE30H), MECSYHBIE O00BEMBI CTOKA PAcHoJaraloT B TOpsIKE yOBIBaHUS
OTETBHO IS KOKIOTO M3 COCTABISIONINX WX CE30HOB (JINMUTHUPYIOUIUI CE30H U HETMMHUTHPYIOIIUN
ce3oH). KaxaoMmy pamKUpOBaHHOMY MECSYHOMY 3HAYCHHIO KaXKIOTO W3 m JIeT, BXOIAIIMX B
paccMaTpuBaemMyr0 Tpynmny BOAHOCTH, MPHUCBAMBAIOT CBOM MOPSAKOBBIM HoMep. ns Bcex m et
JIAHHOM TPYIIBl BOJHOCTH TPOM3BOJSIT CYMMHPOBAHHE MECSYHBIX OOBEMOB CTOKA, HMCIONIUX
OJIMHAKOBBIE MOPSAKOBBIE HOMEPA B MOJIyYEHHBIX PAHKUPOBAHHBIX WX BHYTPUCE30HHBIX psigax. [lyrem
CJIOKEHHUS ITUX CyMM JIJIsl BCeX K MecsIieB, BXOASAIINX B pACCMATPUBAEMBIH CE30H, HAXOAT UX CYMMY
3a ce30H. JleneHneM CyMM CTOKa MECSIIeB, IMCIOIIIX OJJMHAKOBBIC TIOPSIIKOBBIC HOMEPa, Ha UX OOIIYIO
CyMMY 3a CE30H ONpEACISAIOT OTHOCHTEIBHOE BHYTPHUCE30HHOE pacIpelelicHre CTOKa (TI0 MecsiaMm
BHYTPH CE€30HA B JIOJSIX OT €AWHUIIBI MM B TPOLIEHTaX OT CYMMapHOTo o0beMa cToka). [lomydeHHpIM
CpPeIHHM 3a m JIET MECSYHBIM MoNsiM (Wi %) BMECTO NMPHUCBOCHHBIX paHee MOPSAKOBBEIX HOMEPOB
MIPUCBAaMBAIOT HAa3BaHMS TOTO KaJCHOAPHOTO Mecsla, KOTOPHIM BCTpedalcs Hamboliee 9acTo TpHU
CIOKEHUM YKa3aHHBIX 7 3HAUYeHWH MECSYHOTO CTOKa OJMHAKOBOIO HOMeEpa U3 BCEX JIeT
paccMaTpuBaeMOi TpaJaliii BOAHOCTH. TaKuM K€ MM YIPOIICHHBIM CIIOCOO0M (0€3 paHKupOoBaHUs U
MIEPECTAHOBOK MECSYHBIX 3HAYCHHH CTOKA, TO €CTh METOJIOM pacueTa CPeHUX MECSYHBIX 3HAUCHHH 3a
TOJIbl TAaHHOM TIpajJallid BOJHOCTH) HAXOMAT PACUCTHBIC OTHOCHUTCIBHBIC MECSYHBIC 3HAUCHHS CTOKA
BHYTPU HETMMUTHPYIOLIETO EPUOIa.

PacueTHble MecsuHblE 3HAYEHUS CTOKAa OMPEACNSIOT KaK MPOU3BEACHUS HUX OTHOCUTENBHBIX
3HA4YCHUH (HOJIeH OT Ce30HHOTO) Ha PAacYeTHOE 3HAUYCHHE CTOKAa COOTBETCTBYIOIIECTO CE30HA 3aJJaHHOM
BEPOSITHOCTH MPEBBILICHUA. JTH pacueThl MNPOU3BOAAT IO CE30HaM [uisi Bcex MecsueB BI.
OTHOCUTENTBPHOE BHYTPHUTOJOBOC pPACHpPEACICHHE MECSYHOTO CTOKAa B JONSAX (WM TPOIEHTAax) OT
o0BeMa CTOKa 3a BOJOXO3AHCTBEHHBIH TOJl BBIYHCIIIOT JIEICHHEM DPACUYETHBIX MECSIHBIX O0OHEMOB
CTOKa Ha pacueTHOE TOJI0BOE €ro 3HAUCHHE 3aJJaHHON BEPOSTHOCTH MPEBEIIICHHS.



IIpumeps! pacueTa BHYTPUTOJOBOIO PACHpEeNeHUs CTOKa METOJOM KOMIIOHOBKH IPUBEICHHI B
npuiaoxenuu A u pabote [5].

5.23 Ompezienienne BHYTPUTOA0OBOTO pacIpeiesIeHNs] CTOKa METOZOM PeallbHOT'O roJia OCHOBAHO Ha
BBIOOpE pacyeTHOTr0 BOJIOXO3SHCTBEHHOTO rojia U3 YHcia (PaKTHYECKUX C MCIIOIb30BAHHEM NPUHIUIIA
HauOonbIIel ONM30CTH  BEPOSITHOCTEH IPEBBINICHUS CTOKAa 32 BOJOXO3SHCTBEHHBIH IO,
JUMUTHPYIOUIUN epUo, TUMUTHPYIOIIMHA CE30H U IMMUTUPYIOLIUI MECSI] K pacu€THON BEPOSATHOCTU
TPEBBIMIEHNS. DTOT BBHIOOP MPOM3BOIAT M3 YHCIA j-X JIeT (0T j = 1 10 ] = M; m — YHUCIIO JIET ¢ TOJOBBIM
CTOKOM 3a/IaHHOHU TpaJialliil BOAHOCTH) PACUETHOH TPYIIIBI BOTHOCTH C HCIOJIB30BAHUEM CIIEIYIOIIETO
YCIIOBHSL:

APi = (PBI‘ - Ppacll)zi + (Pnn - Pvacq)zi + (pnc - Pnac'{)zi + (PHM - Ppacll)zil (539)
rae AP — cymmapHOe OTKIIOHEHHE, KOTOPOE OMPEACNSIOT AT KaKIOTO U3 m J-X UCCIEAyEeMbIX
BOJIOXO3STICTBEHHBIX JIET, BOLICIIINX B PACUETHYIO TPYIITY JIET 3aJaHHOI TrpaJaliiil BOJHOCTH;

Ppacs — pacdeTHas BEpPOSTHOCTH IPEBBIMICHUS, IPHHAMAEMas OJUHAKOBOM IJIi BCEX PACUETHBIX
HMHTEPBAJIOB BPEMEHU;

Pev Punw  Puy Paw — 3HaueHUS BEpOSTHOCTEH TMPEBBIMIEHUS CTOKA 3a BBIOPaHHBIN
BOJOXO3SIICTBEHHBIN I'OJl U €r0 JUMUTUPYIOIUN NEPUOA, JIUMUTUPYIOLUIUM CE30H U JIMMUTUPYIOIIUN
MeCsIl] B pacueTHOM CTBOpPE PEKH, OINpeleNseMble 0 KpPUBOM BEPOSTHOCTEH IPEBBIMICHUS
COOTBETCTBYIOIIEr0 CTOKOBOT'O psijia coryiacHo 5.1-5.16.

B xauecTBe pacueTHOr0 rojja NPUHUMAIOT TOT BOJIOXO3HCTBEHHBIN 0T, 11 KOTOPOTo MO opMyJe
(5.39) nmonmy4yeno HanmeHsblIee 3HaueHHE APj. TOT BOJOXO3IHCTBEHHBIH T0Jl IIPHHUMAIOT B Ka4eCTBE
MOJIETI OTHOCHTEIILHOTO BHYTPUTOJIOBOTO PACIIPEISNICHNs CTOKA (B AOJISIX TOOBOTO 00beMa CTOKa).

PacuerHoe pacmpeneneHie CTOKa B 5TOM METOJE BEIYUCISIOT IIyTEM YMHOXKEHUSI MECAYHBIX TOJEeH
CTOKa Ha TOMOBOW O0OBEM CTOKa pAacdYeTHOH BEPOSTHOCTH IMPEBEHIMICHUS, OIpEACISIeMbIA 110
AHATNTHYECKON KPUBOI 00€CIICUEHHOCTH.

5.24 Meton cpefHUX paclpeleNieHnil CTOKa 3a BOIOXO3SIMCTBEHHBIN TOJ 3aJaHHOW Tpajaluu
BOJIHOCTH OCHOBAH Ha pacueTe CPeIHMX OTHOCHUTENFHBIX paclpeieieHnii MeCIIHBIX 00BEMOB CTOKA OT
TOOBON MX CYMMBI ITyTeM OCPEIHCHHUSI OTHOCHUTENBHBIX 3HAYEHHI CTOKA KaXIOTo i-ro Mecsiia 3a BCe
TOZIbI, BXOSIIE B Ty WJIH HHYIO TPajlalliio BOAHOCTH. DTH paclpeesieHusl IBISAI0TCA TUIIOBBIMU IS
Ka)XIOM OTAENbHOM TpyNIbl XapaKTepPHBIX [0 BOAHOCTU JET. PacueTHoe pacmpenesieHHe MECSYHOIrO
CTOKAa BBIYHUCIIAIOT IIyTEM YMHOXKEHHUSI MECSIUHBIX J0JIEH CTOKAa MHTEpEeCyIoLlel rpajalyuy BOAHOCTU Ha
00BEM CTOKAa 3a BOJOXO3SIMCTBEHHBIN TOJ] 3aJlaHHON BEPOSITHOCTH TpeBbIIeHUs. [locmemnHuit
OTIPEEISIIOT TI0 AHATUTUYECKON KPUBOH 00eCIIeYeHHOCTH.

s paifioHOB, B KOTOPHIX pacdyeTHOE pacIpeielicHHe CTOKA IO CE30HaM M MecsIlaM IPaKTHIECKU
HE 3aBHCHT OT BOJHOCTH TOJa, PACUeTHl PAacCMAaTPHBAEMBIM METOJOM CBOMATCS K YCTAHOBIICHHUIO
CpeIHETo MO BCEM TroJlaM pacIpelleNIeHUs CTOKa Mo MecslaM (eKagaM) B TPOIEHTaX OT TOJOBOTO
CTOKa.

5.25 Ompezernenne pacueTHOTO BHYTPUIOJOBOIO paclpeeeHusi CyTOYHOTO PEYHOTO CTOKA BOJIBI
BHYTPH TOJa WIM XapaKTepHOTO €ro IepHoja, HE3aBHCHMO OT XPOHOJOTHYECKOTO XOAa CTOKa,
MPOU3BOJAT IIyTEM IIOCTPOCHHUS KPHBBIX IMPOIODKHUTEIBHOCTH CYTOYHBIX PAacXoJoB BOJABL. Moryr
HCTIOJIB30BATHCS CIETYIONINE BUIBI KPUBBIX:

a) CpenHss MHOTOJETHSS TOJO0Bas KpHBas IPOJODKUTEIBHOCTH CYTOYHBIX PACXOJOB BOJIBI,
JlaroIas XapakTepUCTUKY CPEIHEr0 MHOTOJETHEro TUIIOBOI'O PACHpEAEiCHUS CYTOUYHBIX PACXO0B
BOJIBI;

0) cpeaHsist MHOTOJIETHSISI KPUBAsl IPOJIOJKUTENEHOCTH CYTOYHBIX PAaCX0A0B BOBI 32 TOT WIIM MHOU
pacdeTHbII nepro roja (HaBUTAIOHHBIN, JIECOCIUIABHOM, BETCTAIMOHHBIN H T.11.).

BbeiOOp KpHBOIl  ONpenensioT XapakTepoM  pelraeMoil  NpakTHueckod 3amaun. Kpusble
MIPOAOIDKUTEIHHOCTH CYTOYHBIX PACXOI0B BOJBI CTPOAT CIEAYIOIINM 00pa3oM:

a) CPeIHIOI0 MHOTOJIETHIOIO TOJOBYIO KPHBYIO MPOIOJDKUTEIFHOCTH CYTOYHBIX PacXOJOB BOJBI
OTIPENIEIISIOT MyTEeM OCPEIHEHHUS OpPIMHAT €KETOIHBIX KPHBBIX CPETHECYTOUYHBIX pacxomoB BoAsl 30-,
90-, 180-, 270- u 355- CyTOYHOH MPOJOIKUTEIBHOCTH (MJIM COOTBETCTBYIOIIUX OTHOCHTEIBHBIX
MIPOJOIIKUTENLHOCTEH CTOSIHUS, paBHBIX 8 %, 25 %, 50 %, 75 % u 97 % o01eit AMMTeNbHOCTH T0/1a) U
a0COJNIOTHBIX (CPOYHBIX) 3HAUEHUH MaKCHMMAJIbHOIO ¥ MHHHUMAaJIBHOTO PAcXO/I0B BOJbI 32 KOHKPETHbIC
rofpl HaONIONEHWH. AHAJIOIMYHBIM 00pa3oM  CTPOST CPEIHIOI  MHOTOJIETHIOIO — KPHBYIO
MPOAOCJKUTEIBHOCTH CTOSIHUA CPEAHECYTOUHBIX PACXOAOB BOJBI 3a TOT MJIM HHOW pacyeTHBIN
BHYTPHUroJIoBoil mepuoj. Ee opaMHATBI MOTYT BBIpa)kaThCsl B JOJIIX CPEIHEMHOIOJIETHETO pacxoja
BOJIBI 332 paccMaTpUBAaEMbIl Iepro]| (BereTalMOHHbBIN, HAaBUTAMOHHBIA W T. 1.), a abcuucchl — B
JIOJISIX €r0 JUINTENBbHOCTH;

0) ©XeromHyl KpHBYIO IIPOAOJDKHTEILHOCTH CYTOYHBIX PAaCXOJIOB BOJBI CTPOAT Ha OCHOBE
PACIIOJIOKEHHBIX B YOBIBAIOIIEM MOPSAKE CYTOYHBIX DPAacXOJOB BOIBI KOHKPETHOTO TOMa. OTHM
PAHmKUPOBAaHHBIM 3HAYCHHSM IPHUCBAMBAIOT MOPSAKOBEIE HOMepa ¢ 1-To mo 365-if wmm 366-i. [pu



3TOM B Ka4yeCTBE PACXOJOB BOJbI IPOMODKUTEILHOCTRIO CTOsiHHA 1 cyT u 365 (wium 366) cyr
MCIONB3YIOT JaHHBICE COOTBETCTBCHHO O MAaKCHMajJbHOM M MHHHMAJIbHOM CpPOYHOM (a He
CPEIHECYTOYHOM) PACX0/1aX BOJEI.

KpuByro npoomKATEIEHOCTH CYTOYHBIX PACXOIOB BOJBI ISl pACYETHON YacTH KOHKPETHOTO roja
(BereTanMoHHOT0, HABUTAIIMOHHOTO, JIECOCIUIABHOTO MEPUOJA H T. [I.) CTPOSIT aHAJIIOTHYHBIM 00pa3oM
MO JaHHBIM O PACIOJIOKCHHBIX B YOBIBAIOIIEM TMOPSAKE CPEIHECYTOUHBIX PAcXoiax BOJAbI M HX
MOPSIIKOBBIX HOMEpax. ODTH TMOPSJAKOBbIE HOMEpa MOTYT OBITh 3aMEHEHbl UX OTHOCHTEIbHBIMH
XapaKTEPUCTUKAMH, BHIPAKEHHBIMU B JIOJISAX WM B MPOLEHTAX OOIIEro YMCiia B PACUETHOM IEPHOJIC.
BbIOOp yKa3aHHBIX PACUETHBIX BHYTPUTOJOBBIX IMEPUOIOB (BEreTAlMOHHBIA M T.J.) TPOU3BOIST C
YUETOM Iieliei TPOSKTHPOBAHUS i OCOOSHHOCTEH H3y4aeMOro 00beKTa.

MaKcHMAaJbHBIH CTOK BOABI BECEHHEr0 M0JI0BOAbS H J0KIeBbIX MABOAKOB

5.26 PacueTHBle XapaKTEPHCTHKH MaKCHMAaJbHOTO CTOKAa BOJBI PEK BECEHHETO IIOJIOBOABS H
JIOXKJIEBBIX TTABOJIKOB CIIEAYET OIPENesATh corylacHo TpeboBanusiM 5.1—5.16.

5.27 Jlns pex C NpOAOIDKUTEIBHOCTHIO CTOSHHS MaKCHMAaJbHBIX PAacXolO0B BOJABI BECEHHETO
TIOJIOBOJIbSI M JOKJICBBIX ITABOJIKOB, PABHOI cyTKaM M 0oJiee, pacyeT MPOH3BOIAT MO CPEIHECYTOUHBIM
3HAYCHUSM, MEHEE CyTOK — II0 CPOYHBIM PacXoaM BOJIBI.

[Tpy IPOXOKICHUM MAKCHMAJIBHOTO pacXola BOABI MEXKIY CPOKAaMH HaONIOACHHI ero 3HaueHUE
OIIPE/IeIISIIOT Ha OCHOBE YCTAHOBJIEHHS COOTHOIIECHUS MEXKIY MTHOBEHHBIMU U CPEIHECYTOUHBIMHU €T
3HAUCHWSIMH 110 JaHHBIM M3MEPEHHH IPYTHX JIET ¢ HAaHOOJBIIMMHU PAcXOJaMH BOIBI WM IO JAHHBIM
pEK-aHaJoTOB.

5.28 Ilpu HEBO3MOXXHOCTH Pa3JesieHns] MaKCUMaJbHBIX TOJIOBBIX PAacXOOB BOJbI HA MaKCHMYMBI
JOXKJIEBBIX U TAJIBIX BOJ JIOMYCKAETCsl MOCTPOCHHE KPUBBIX PACHPE/IEIICHHsI €XKETOIHBIX BEPOSTHOCTEH
MPEBBIIICHHS MAKCUMAaJIbHBIX PACX0/I0B BOJIbI HE3aBUCHMO OT HX MTPOHCXOXKACHUSL.

5.29 Ilpn HEOAHOPOAHOCTH MAaKCHMAaJbHBIX PACXOJIOB BOJBI HCIIOJB3YIOT COCTaBHBIE KPHBBIC
pacnipenenenus (cM. 5.12). JlomyckaeTcsi Takke NPUMEHEHHE YCEYEHHBIX paclpelelieHui, KOTopble
pa3paboTaHbl JUIS YacTHOTO ciydas, — pasJieliecHne Ha JBe OJHOPOAHBIE COBOKYMHOCTH IIO
MeIuaHHOMY 3HadeHnio. CyIIHOCTb YCEUeHHS KpPUBOH pacIpefeieHHss COCTOMT B TOM, 4TO
pPaccMaTPHBAOT TOJBKO BEPXHIOKO YacTh KPUBOM PACIpeIeieHNs] MAKCUMAIBHBIX PacX00B BOJIBI.

OCHOBHOE pacueTHOE BBIPAKEHHWE JUIA OIEHKH CPEJHEr0 Xo II0 METOAy TPHOIMKEHHO
HanOOIBIIEr0 MPAaBIONOJO0MS UMEET CICAYIOUIIA BU;

Xo =Xn120(Cy) (5.40)

n/2

2 X

e X,, = 1/2 — cpenHeapu(GMETHYECKOE 3HAYCHUE BEPXHEH MOJOBUHBI PAHKHPOBAHHOTO

n

psna (5.41);
-1
9(C,) =| 1+ 2| Xme | p e || (5.42)
Y\ Xo Xo

3neck 3nauenust pyukuun ¢(C,) mpuBeneHs! B puiokernu b, tabnuna b.4;

y=1/C2.

OIeHKY MaKCHMAJIbHOTO MpaBAaonoaoous koddduimenta n3menunBoctu C, OMpemessioT depes
CTaTHCTHKY A, = C TOMOIIBIO TaOYyIMPOBAHHOH 3aBHCHMOCTH (npuioxkenne b, tabmuua b.5), rae

— CTaTUCTHKA, BBIUKCISIEMas MO BEpPXHEH TMOJIOBUHE PaH)XHPOBAHHOTO psfa (aHAIOTHYHO

2n/2
TIOJTHOMY PACHpeJIeNICHHIO):
n/2 X:
>lg—
_1 Xn/ 2
e = nrg 643

ITopsnok pac4eToB NMpH UCHONB30BAHUH YCEUEHHOTO raMMa-PacpeeeHHs CIIETY FOIIHNA:

- HCXOHBIN PSJI pacoiaraeTcs Mo yOsIBaHHIO;

- 1o BeIpakeHHIO (5.41) HaXOIAT cpemHee 3HAYCHHWE BEpXHEH IMOJOBHHBI PAaH)KHPOBAHHOTO psijia
Xnj2;

- 110 BBIPAXXEHUIO (5.43) BEIUUCISIOT CTAaTUCTUKY sz ;

- II0 TOJIy4YeHHOMY 3HAYCHUIO 7‘2,1/2 B COOTBETCTBMM C NpuioxeHueM b, tabmuna b.5 Haxoasr

3HavyeHue kod¢¢unmenta C,;



- 1o BeIpaxkeHHo (5.40) HaXOIAT OLIEHKY Xo;

- otHotrenune Cy/C, onpenensioT B COOTBETCTBHH ¢ 5.7.

5.30 PacuerHble MakcHMaJIbHbIE PacXoibl BOJBI 3apEryJIMPOBAHHBIX PEK OINPEAEISIIOT UCXOIS U3
pPacueTHOr0 MaKCUMAaJIbHOTO pacXxoja BOJbl PEK B €CTECTBEHHOM COCTOSIHMU C Y4€TOM HU3MEHEHUS €ro
B pe3yJbTaTe XO3SHCTBEHHOM NIESATENbHOCTH B OacceliHe pekn W TpaHc(opManuy IpOEKTHPYEMBIMU
WM ICUCTBYIOIIMMH BOJOXPAHMIHILIAMH.

Ha pekax ¢ KackaJHBIM PACIOJIOKCHHEM THAPOY3JIOB PACUETHHIE MAaKCHMAaIbHBIE PACXOJBI BOIBI
ClIelyeT OIpPEAEIATh C Y4EeTOM BIMSHMS  BBIIICNEXKAIMX THAPOY3JIOB Ha MNPUTOK K
HIDKEPACIIONI0KEHHBIM U OOKOBOH IIPUTOYHOCTH MEXKIY THAPOY3JIaMH.

5.31 K 3HaueHMSAM pacHeTHBIX MaKCUMAIBHBIX PacXoxoB BOIbI Quy BEPOSTHOCTBHIO NMPEBBILECHUS
0,01 % cnemyer npuOaBIATH rapaHTHIHYTO ONPaBKy AQpy, OnpeaenssemMyio 1o GopmyIe

AQo 019 = %E,0196Q0,01% / \/W ' (5.44)

rae o — KOX(PQHUIHMEHT, XapaKTePH3YIOUIHA THAPOIOTHUECKYI0 W3YyUCHHOCTh PEK; HMPHHIMAIOT
paBHbIM 1,0 IS THOPOIOTMYECKH H3YYCHHBIX PEK, KOTJa BBIONHAIOTCS ycioBus 5.1, Bo Bcex
OCTaNIbHBIX citydasx — 1,5;

N — ymcII0 J1eT HaOJIIOICHHI C YIeTOM IMPUBEACHUSA K MHOTOJICTHEMY IIEPHOY;

Eoois — BeNWYMHA, XapaKTepusymolias CIy4ailHyl0 CpeJHIO KBaJpaTUYeCKyl OIIUOKY
PacdeTHOTO pacxoja BOJbI €XKeroJHoW BeposTHocTU mpeBbimieHuss P = 0,01 %, onpenensemast 1o
npuitoxenuto b, Tabnuma b.6.

[MompaBka AQq 19 AOJKHA TPUHUMATKLCS paBHOM He Oosiee yeM 20 % 3HaueHUs] MaKCHMaJbHOTO
pacxona Boabl Qg o19. [IpuHIMaeMbIi pacyeTHBII pacXo/ ¢ y4eToOM IrapaHTHIHOM MOMIPaBKU HE TOJDKEH
OBITH MEHBIIIE, YeM HAaUOOJIBIIHIA HAOIFOICHHBIN PacxXo/I.

PacueTHble FI/IZIpOFpa(l)l)I CTOKA BO/JbI PEK BECCHHET'O IMOJOBOAbLS U 10KA€BbIX NTABOAKOB

5.32 Pacuernbie Tuaporpadbl CTOKa BOJBI BECEHHETO IOJOBOJbS M JIOKIEBBIX IABOJKOB
HEOOXOJMMO PaCCUUTHIBATh MPH MPOSKTHPOBAHUU BOJOXPAHWIIMIL, OTBOJE BOJ OT COOpPYKEHUI B
nepuoa UxX CTPOUTECIIBCTBA, PACUCTC 3aTOILUICHUA oMM U JIMMAaHOB, IPOITYCKE BBICOKHMX BOJ 4YCPE3
JOPOKHBIE U IPYTUC UCKYCCTBCHHBIC COOPYIKCHUA.

5.33 ®opmy pacyeTHbIX THAPOTPadOB MIPUHUMAIOT IO MOJACIISIM HAOJIOJCHHBIX BHICOKUX BECEHHHX
TIOJIOBOJAMK WIIM JIOKAEBBIX IIaBOJKOB C Haubojee HeOmarompuaTtHOH uX (OPMOH, AT KOTOPBIX
OCHOBHBIE 3JIEMEHTBI THAPOTPa(OB U X COOTHOIICHHS JOJDKHBI OBITh OJIM3KU K pacYETHBIM.

Jist pacuera OTBEpCTHI JOPOXKHBIX W APYTMX HMCKYCCTBEHHBIX COOPY)KEHHH JOIYCKaeTCs
NPUHUMATh CXEMAaTU3alMi0 THAPOrpadoB CTOKAa BOJBI PEK BECEHHErO MOJOBOIBS M IOXKIEBBIX
MABOJIKOB 10 TEOMETPUYECKIM (opMaMm.

5.34 Tmaporpadbl pe4HOro CTOKa CIEAYeT PACCUUTHIBATH MO PABHOOOECIICYCHHBIM 3HAUYCHHSIM
MaKCHMAIIbHOTO pacxojia BOAbI, 00beMa CTOKa BOIBI OCHOBHOW BOJHBI U 00BEMa BCEr0 BECEHHETO
MOJIOBO/IbSI (IO ICBOTO MTABOJIKA) PACUCTHON BEPOSITHOCTH HPEBBIIICHHSI.

5.35 Pacuernbie ruaporpadbl CTOKa BOJIbI PEK OMPEICIIAIOT:

a) JUIS BECEHHEro TMOJIOBOJbS — II0 CPEIHECYTOYHBIM pacxojiaM BOJbI;, TUAporpadsr
BHYTPHUCYTOYHOI'O XOJda CTOKa BOABI PACCUUTHIBAIOT, €CJIW 3HAYCHHUEC MAKCHUMAJIbHOTO MT'HOBCHHOI'O
pacxoza Boabl B 1,5 pa3a 0oJibliie COOTBETCTBYIOIIETO MY CPETHECYTOYHOTO PACX0/ia BOJIBI;

0) 175t JOXKIEBBIX MAaBOJKOB — [0 MTHOBEHHBIM PacXoiiaM BOJBI.

5.36 BriOop MeTo/1a MOCTPOCHUS PACYCTHOrO THApOrpada U HATYpHOH MOJEIH 3aBHUCHUT OT 3ajad,
JUISL PEILICHNS] KOTOPBIX OH HUCIIONIB3YEeTCs:

a) TpH TPOEKTHPOBAHWM T'HAPOTEXHHMYECKHX OOBEKTOB C OTHOCHUTEIBHO HEOOINBIION
PETyIHpyIOmed eMKOCTBIO BOJOXPAaHWJIMINA HCHONB3YIOT MOJENb OJHOBEPIIMHHOTO Truaporpada c
HAMOOJBIINM MAaKCUMAIIbHBIM PACXOIOM BOJIBI;

0) mpu OONBIIMX PETYIHPYIOMINX EMKOCTSAX, COIMOCTaBHMBIX C MOJHBIM OOBEMOM IIOJOBOIHUI
(TTaBOAKOB), WCIONB3YIOT MOJENb C HAWOONBIINM OOBEMOM IIONOBOIBS (MTABOAKA) W HAMOOJBIIEH
COCPEIOTOUEHHOCTBIO CTOKA B LIEHTPAIbHON YacTu ruaporpada;

B) AUl peK C MHOTOBEPIIMHHBIMH THaporpadamu cieayeT BbIOMpaTh TaKykd MOJENb U3 YHCIa
MHOT'OBO/IHBIX JIET, B KOTOPOI HanOOJIbIIast BOJHA ITOCIE KOPOTKOTO MPOMEKYTKA CIIEAYET 32 MEHbIICH
BOJTHOM;

I') IPH KacKaJie BOJOXPAHWIUII CTPOSIT pacueTHBIN ruaporpad MpUTOKa K BEPXHEMY THIPOY3Iy U
rugaporpadsl O0KOBOI MPUTOYHOCTH MEXAY THApoy3namu. [Ipn 3ToM BBIOMPAIOT MOAEIb, OOIIYO /IS
BCEro KacKaja,

JU) JUIS Pa3BHUTBIX CHUCTEM HHXXCHEPHOW 3alllUThI, BKIIOYAIOIIUX HAPSAy C BOJOXPAHHUIHMIIAMHU
00BaJIOBaHKeE, PEryIUPOBAHKE PYCiia PEKU U IPYTUe MEPOTIPUSATHS, CTPOSIT PACUETHBIE rHAporpadbl BO



BXOJIHOM CTBOpPE HAa OCHOBHOH peke U ruaporpadbl OOKOBOW MPUTOYHOCTH HA BCEM MPOTSIKCHUHU
WH)KEHEPHOM 3alUThI IO 00LIeH JUIs BCel CHUCTEMBI MOJIEIH.

5.37 OcHOBHBIE 3JIEMEHTBI PACYETHOTO THAPOTpada CTOKA BOJIBI PEK: MAKCHMATBHBIA PACcXO BOMEI,
00BEM BECEHHETO TOJIOBOIBS ([I0KAEBOTO MaBOKa), 00BEM OCHOBHOW BOJIHBI PACUCTHOH BEPOSTHOCTU
MPEBEINICHNSI, a TaKKe OOKOBYIO IPUTOYHOCTh ONPEACISAIOT IO JaHHBIM THIPOMETPHYCCKHX
HaOroIeHuit cormacHo TpeboBaHmsIM 5.1—b5.17.

5.38 OO0mIyI0 IPOIOHKUTEIEHOCTE BECEHHETO MTOJIOBOABS U OONBIINX M CPETHUX PEK, BKIFOUAs
JTO’KIEBEHIE TTABOJKH HAa CIAJIe MOJIOBOABS, MMPHHUMAIOT OJMHAKOBOW UIA BCEX JIET M CTBOPOB Kak Ha
OCHOBHOM peKe, TaK M Ha IPUTOKAaX MPH YCIOBHH BKIIIOYCHHUS B €€ IPEAENbI IMPOJODKUTETFHOCTH BCEX
ITOJIOBOIHIA.

Haznauenue neproma o0miel mpog0JKUTEIFHOCTH BECEHHETO TIOJIOBOIBS JOIYCKAETCs IIPHHUMATh
HepeMeHHLIM JJIs1 pasme JICT, HO OJHHAKOBBIM I10 JJJIMHC pCKI/I.

[IpogomKUTENbHOCT, OCHOBHOM BOJIHBI, BKJIIOUAIOIIEH MaKCUMaJbHYIO OpJIMHATY, CIEAyeT
MPUHUMATE MTOCTOSIHHOW B TOJBIDKHBIX T'paHHIAX JIJIS BCEX JIET MCXOJS M3 YCIOBUS HAMOOJBIIETO
00BeMa CTOKa (MPUTOKA) 33 MPUHATHIN IEPHOI.

5.39 Pacuer rupporpaoB BECEHHETO MOJIOBOABS (JOKIECBOTO MABOAKA) BBHITIOIHSIOT CIICTYFOIIIUME
METOJAMH:

a) mepexomoM OT THaporpada-MoIenyd K pacueTHOMY THAporpady IMyTeM YMHOKEHUS OpAMHAT
runporpada-Mouenu Ha KodpPUIIUEHTH, onpeaenseMble Mo GopMymam:

ki =Q,/ Qm; (5.45)

ko = (V, - 86400 Q,) / (Vi - 86400 Qp); (5.46)

kg = (VF; —Vp)/(\/n’1 -V.). (5.47)

rne Qm, Qp — MakCHMalbHBII CpPEeTHECYTOYHBIH PAacXOX BOJIBI BECEHHETO IOJIOBOIbS HIIH

MTHOBEHHBIM IS JIOKAEBOIO IABOJKA COOTBETCTBEHHO Il THApOrpada-MoIeld M PacueTHOTO
ruaporpada, m%/c;

Vi 1 Vp, — 00beM OCHOBHOW BOJIHBI COOTBETCTBEHHO MJIsI THApOrpada-MoOAeNId M pacyeTHOTO
runporpada, M3;
V, n Vr; — MOJHBIA 00BEM BECEHHETO MOJOBOMBS (JIOKICBOTO IMABOJKA) COOTBETCTBEHHO IS

ruaporpada-MoeT ¥ PaCIeTHOro ruaporpada, m;
0) mepexomoM OT TUAporpada-MoAeTH K pacieTHOMY THApOorpady ¢ NpuMeHEeHHeM KO3 HUIeHTa
ky, oripeensiemoro o popmyie (5.45), u koah¢uirenta ki, onpeaensieMoro mo Gpopmyiie

kt = (qm / hm)(hp / qD)l (548)

rae Qm, Jp — MOJYJIb MAaKCHMAIBHOTO CPEAHECYTOYHOTO PACX0ja BOABI COOTBETCTBEHHO ISt
ruaporpada-MoeIn U pacdeTHOro ruaporpada, MY/(c-km?);

hm, hy — cioif cTOKka BeCeHHEro MONOBOMbS (MOKICBOTO ITaBOJKA) COOTBETCTBEHHO IS

ruaporpada-MoAea U pacueTHOro ruaporpada, Mm.
[Mepexon ot runporpada-Moaenu K pacieTHOMY ruaporpady 1o MeTojy, yKka3aHHOMY B ITyHKTe 0),
BO3MOJKEH TOJIBKO ITPH COOJIO/ICHUH YCIIOBHUM:

Yo = Yms Ksp = Ksms

TIC Ym, Yp — KO3GQUIMEHT MONHOTH s Tuaporpada-MoAeTd W pacueTHOro ruaporpada y
COOTBETCTBEHHO, OTIpEACIACMEIi Mo opMyiie
vy =qt/0,0116h; (5.49)
Ksm, Ksp — KO3(pHUIMEHT HECHMMETPHUYHOCTH COOTBETCTBEHHO sl Tuaporpada-momenu u
pacueTHOTo ruIporpada, ornpeneieMbId 0 GopMyIie
ks=hn/h, (5.50)

g — MOJyJIb MAKCUMAIIbHOTO CPEHEr0 CYTOYHOTO PacXoia BOIbI;

h — cI10ii cTOKa BeCEHHETO MOIOBObBSA (H0KIEBOTO MABOIKA), MM;

{ — IpPOIOHKHUTEIEHOCTS BECEHHETO MOJIOBOBSI (0K ICBOTO CTOKA), CYT;

h, — ci10#i cToKa 3a MeproI MoABEMa BECEHHETO MOJOBO/IbS (JI0’KIEBOTO MABOIKA), MM.

KoopauHaTel pacueTHOro ruaporpada onpeneiisoT B 3aBUCUMOCTH OT K0od(huuueHtoB Ky u ki mo
dhopmynam:

Qi = Qimky; (5.51)
ti = timks, (5.52)
e Qim Qi — pacxombl BOABI B i-F0 EIMHHMILy PACUYETHOrO BPEMEHH COOTBETCTBEHHO JUIS

ruaporpada-Moe/ ¥ PaCcueTHOro ruaporpada, m;
ti,m ¥ tj — OpMHATa BPEMEHHU COOTBETCTBEHHO ISl TUIPOTpada-MOJIeIN U pacyeTHOTO ruaporpada.
3a Hayalo OTCYeTa BPEMEHH ljy MPUHUMAIOT HAyajo MOJbeMa BECEHHETO IOJIOBOIbS (IOXKIEBOTO
MaBOJIKA).
5.40 Onpenenenne ruaporpagoB BHYTPUCYTOUHOTO XO/a CTOKA CJICAYET MPOU3BOJIUTH MO METOY,



yKazaHHOMY B 5.37; o6o3HadyeHus B popmyinax (5.48)—(5.50) npruHUMAIOT CIICIyIOIIUE:

Om, Op — MOAYJIb MAaKCUMAJIbHOT'O MTHOBEHHOT'O pacxoja BOJAbI COOTBETCTBEHHO JUIsl ruaporpada-
MOJICITH ¥ pacueTHOro ruaporpada, m%/(c km?);

hm, Ny — MakcUManbHBIA CYTOYHBIA CIOH CTOKa BECEHHEro MOJIOBOIbS COOTBETCTBEHHO IS
ruaporpada-MoAeau U pacueTHOro ruaporpada, Mm;

hn — ci0ii cToKa 3a mepro/ HogbeMa MAKCHMAIBHON CYTOYHOMN BOJIHBI BECCHHETO IIOJIOBOIBSI, MM;

t — IPOAOIKUTENBHOCTh MAKCHMAIIbHOW CyTOYHOM BOJIHBI BECEHHETO MOJIOBOJIbS, CYT H MEHEe.

MuHUMAJIBLHBIA CTOK BOJbI PeK

5.41 Onpenenenne pacyeTHHIX MHUHUMAJIBHBIX PACXOAOB BONBI MPH HAIMYAN JTaHHBIX
THIPOMETEOPOIIOTHUECKUX HAONIIOACHUH TOCTATOYHOH IPOAOIIKUTEILHOCTH TPOU3BOJST 110 KPUBBIM
00eCTeuyeHHOCTH, aIlIpPOKCUMHUPYEMBIM pacupenencHueM ITupcona Il THIA U
TpexmapaMeTpudeckuM pactpeneneauem Kpunkoro — Menkens (cMm. 5.3). [Ipu HEoTHOPOIHOCTH
psana HaOMIOAEHWH NPUMEHSIOT ycedeHHble (cM. 5.29) mimm coctaBHble (cM. 5.12) KpuBble
paclnpeieNeHus] eXKEeTOHBIX BEPOATHOCTEH MPEBbIILICHMUS.

[Tpn 3HAYUTENBHBIX PACXOXKICHUAX AHAJTUTHYECKOH KPHBOH M (PaKTHYECKHX NAHHBIX B HIDKHEH
yacTH (pe3koe OTKIOHEHHE OJHOW-ABYX IOCIETHUX TOYEK, 00yCIOBIeHHOE (HPU3NIECKIMHU TPUIHHAMNA)
MPUMEHSIOT SMIIMPUYECKHE KPHUBBIE O00ECIICUCHHOCTH. Takne KpuBBIE MMEIOT AOCTATOYHO IUIABHBIA
BUJ] B OCHOBHOH YacTH U pe3Kuil M3rud B HIDKHEH. OOBIYHO OH NMPUXOIUTCS Ha 30HY 00ECIIEYCHHOCTH B
90 % — 97 %.

[Tpn HanW4YMK HyJIEBBIX PACXOIO0B BOJBI B ALYy HAONIOAEHUH PacdyeTsl MPOU3BOIST B COOTBETCTBUH
¢ 5.12, a B ciryyae HECOOTBETCTBUS MMOJTyUCHHON aHATMTHYECKON KPUBOW HAOIFOICHHBIM 3HAUCHHSIM —
10 SMIIUPUYECKON KPUBOU BEPOSITHOCTEN NIPEBBIILICHU.

5.42 ]Iy pacyeToOB UCHONB3YIOT MUHUMAIBHBIC CPEIHECYTOUYHbIC, CpeqHeMecs uHbIe win 30-cyTou-
HBble (HE KaJeHIapHbIe) PacXObl BOJBI, HAOIIONABIINECS B 3UMHHI U (MJIH) JIETHE-OCEHHUH CE30HBI.

CpenHeMecsuHble MUHUMAJIbHBIE PACXOABI UCIONB3YIOT, €CIM OHU HE MpPeBHINAT 30-CyTOYHBIE
6osree yem Ha 10 %, B IPOTHBHOM Cily4ae NPUMEHSIOT CpeHHE pacxopl Boabl 32 30 HempephIBHBIX
CYTOK C HAaWMEHBIINM CTOKOM B paccMaTpuBacMOM ce30He. IIpM 4acThIX NaBOAKax W KOPOTKHX
MEXIaBOJOYHBIX Ieproaax 30-CyTOUHBIH IEepHOA MAOMyCKaeTcs COKpamarb 10 24 cyT, YTOOBI
MaKCHMaJIbHO N30eKaTh BKJIIOYEHHS TaBOAKOBBIX BOJ] B IEPHOI MHHIUMAIEHOTO CTOKA.

MuHUMaNTBHBIA CYTOYHBIN pacxoll BOABI OOBIYHO coBmagaeT ¢ 30-CyTOYHBIM (CpeIHEMECSIIHBIM)
MEPHOAOM MHHHMAJIBHOTO cTOKa. OJHAaKo Ha pPEKax C 4YacThIMH IaBOJKAMH HX CPOKH MOTYT
3HAYUTEIHHO Pa3IndaThCs.

5.43 MuHUMaNbHBI ~ CcpeqHEMECSYHbIH  (KaJleHTapHBI) pacxol BOJBI  PEKOMEHIyeTCs
HCTIONB30BaTh B pacyerax, KOTJAa pacCMaTPHBAIOT CTOK 3a 3UMHHUH Ce30H IS peK, HaXOMSIIUXCS
BOCTOUYHEe rpaHullsl: JIagoxkckoe 03epo — BepxoBbs pek JJHenpa u Oxu — cpenHee TeueHue JJona —
ycTbe Boinru, uiam CTok 3a JIeTHE-OCEHHUM Ce30H AN peK, pacloyIoKEHHbBIX KKHee rpaHullbl: CaHKT-
[etepoypr — Ilepmp — Maruutoropck — Tromenbr — HoBocubupck — BapHayi, uckimtouas pexu
CesepHoro Kapkaza. J{ns ocranbHbIX palOHOB B pacuerax CieayeT HCIONb30BaTh MUHUMabHbIE 30-
CYTOYHBIE (HE KaJeHAapHBIE) PACXO0/IbI BOBI.

HauBbiciine ypoBHM BOJBI PeK H 03ep

5.44 PacueTHble HaWBBICIINE YPOBHH BOJBI PEK B CTBOpPE IIOCTA ONMPENEISIOT 10 aHATUTHIECKON
KpUBOH pacHpelesIeHuss BEPOATHOCTEW IPEBBILICHUS €XETOJHbIX HAWBBICIIMX MIHOBEHHBIX WIH
CPOYHBIX YPOBHEH BOJIbI 32 IMEPUOJ MHOTOJETHHX HaOmoaeHuid. [Ipy HEOAHOPOIHOCTH HAMBBICIINX
YPOBHEH BOABI 10y CKAETCSl UCIIOJIB30BAHUE YMIIMPUUYECKUX KPUBBIX BEPOSITHOCTEN paCIpEIEICHHUS.

Jlnst pex, HauBBICIIME YPOBHH KOTOPBIX HAaOJIOJAIOTCS B pasHble (a3bl BOAHOTO U JIEIOBOTO
PESKHMOB, TPOM3BOAAT OOPabOTKY OIHOPOJIHBIX pSJ/IOB YPOBHEH, COOTBETCTBYIOIIMX CHETOBOMY
MOJIOBOIBIO, JIOK/ICBBIM MABOJKAM M MABOJKAM JICTHHKOBBIX BOJI ITPH CBOOOIHOM COCTOSIHHHM pyclia, a
TaKXKE€ MAaKCHUMaJbHBIX YPOBHEH MpH 3aXKopax M 3aTOpax, OCEHHEM M BECEHHEM JIEIOXOMaX.
BeposaTHOCT NPEBBIIEHNS HAUBBICIIAX T'OJIOBBIX YPOBHEH BOABI CIEAYET ONPEAETATh B COOTBETCTBHU
c5.2.

IIpu onpeneneHny BEpOATHOCTH MPEBBIIIEHHS BBICIIETO UCTOPUYECKOTO YPOBHS, YCTAHOBIECHHOTO
MO JAHHBIM ONPOCA >KUTENEH UM apXUBHBIM UCTOYHUKAM, TPUHUMAIOT YHMCIIO JIET, B TEYEHHE KOTOPBIX
OH He OBIJI MIPEBBIIIEH.

OmnpeneneHre pacyeTHBIX HAMBBICIIMX YPOBHEW BOJBI O3€p CJEIyeT MPOU3BOAMTH 1O KPHUBHIM
pacopelenieHuss BEPOSTHOCTEH IPEBBIILIEHUS YPOBHEH TEMHU JK€ INpUEMaMH, 4TO U Uil pek. B
3aCyNUTMBOIM 30HE, YYMTHIBas HAJIMYUE JIUTENBHBIX KBA3UIMKIMYECKUX KoJieOaHWH YpOBHS BOJBI



03ep, HEOOXOJMMO BBITIOJIHATE CHELUAbHbIE BOJ00ATIAHCOBBIE MCCIIEIOBaHUS C HCIIOJIb30BAHUEM
JIAHHBIX TI0 MOP(OMETPHH 03€PHON KOTIIOBHHBI, & TAKXKE apXUBHBIX U JPYTHX MaTEPHUAJIOB.

5.45 PacueTHBIE YPOBHH BBEpX WJIM BHU3 IO TEYCHHUIO PEKH B Cllydae CBOOOIHOTO COCTOSIHUS pyciia
MIEPEHOCHAT 10 OJTHOMY M3 TPEX CII0COOOB:

a) 1o KpuBbIM pacxonoB Bojsl Q = f(H);

0) IO KPUBBIM CBSI3M COOTBETCTBEHHBIX YPOBHEI BOJIBI;

B) 0 MPOJOJBHOMY NMPOQUII0 BOIHOW MOBEPXHOCTH C YUETOM €€ YKJIOHA IIPU BBICOKOM YPOBHE
BOJIBI.

Iepenoc ¢ momompio kpuBeix Q = f(H) ocymiecTBisfior Ha GECTIPUTOUHBIX W MATOMPHTOYHBIX
y4acTKax peK 3HaUUTEIbHOW MPOTSHKEHHOCTH, €CIU [UIS OIIOPHOTO CTBOPA MMEETCSl HaJIe)KHAsT KPUBast
pacxomoB BOABI W JAHHBIE MHOTOJETHHX HAOMIONEHWI 3a CTOKOM, MO3BOJISIOIINE OIPEACIUTh
MaKCHMAaJIbHBIA PacxXoj BOJBI PacueTHOW BEPOSTHOCTH NpEBBIIEHHsA. B 3TOM ciydae Ha ydacTke
MPOCKTUPOBAHKS OTKPHIBAIOT OAWH WIM HECKOJbKO BPEMEHHBIX THAPOJIOTHYECKUX TMOCTOB H
MPOM3BOMAT TapajuleNIbHBIE C OHNOPHBIM IOCTOM HaONIIOAEHHsS 3a YPOBHSIMHU. YUHTBHIBAs, 4TO
COOTBETCTBEHHBIM YPOBHSM Ha y4yacTKe OTBEYAaeT OAWH M TOT K€ PAacXoJ BOJbI, CTPOSAT B €IHHOU
cucteMe otMmeTok KpuBbie Q = f(H) ans kaxmoro w3 CTBOPOB, KOTOpBIE AIKCTPAMOIHPYIOT 1O
pacdeTHOro MakcMMyMa pacxona. I1o 3THM KpUBBIM ONpPENENSIOT COOTBETCTBYIOIINE €My 3HAYCHUS
pacdyeTHBIX HAaWBBICIIMX YPOBHEH B CTBOPAaX BPEMEHHBIX IIOCTOB M II0 HUM CTPOST IPOIOJIBHBIH
poQHITb BOJHON MOBEPXHOCTH.

Crioco6 mepeHoca pacdyeTHOTO HAaWBBICIIETO YPOBHS BOJABI MO CBSI3M COOTBETCTBEHHBIX YpPOBHEH
TpeOyeT CcOONIONEeHHsI TeX K€ YCIOBHIA, YTO W B PACCMOTPEHHOM BHINIE criocobe. OTimume ero
3aKJIF0YaeTCsl B TOM, 4TO 9KCTparnonupyrot He Kpusbie Q = f(H), a kpuBbIe CBsI3M COOTBETCTBYIOIINX
ypoBHeH. XapakTep 3TUX KPUBBIX 3aBHCHT OT THAPABIMYCCKHX M MOPHOMETPUUYCCKUX OCOOCHHOCTEH
pPEeKH B CTBOpax IOCTOB U Mexay HUMH. [103TOMy NaHHBIA COCOO MOXET ObITh NPUMEHEH, €CIIH
napajulelbHbIMA HaOJIoIeHUsIME OcBelieHo He MeHee 80 % MHOroJeTHeW aMIUTMTYIbl KoJieOaHHs
YPOBHS BOJIBI B OTIOPHOM CTBOpPE M HaJM4YHMe HA/IEKHOW CBSI3M B BEPXHEH YacTH KPHBOI BBIIBHIIOCH
JIOCTaTOYHO OTYETIMBO. KpHBBIE CBSI3U CTPOST MO €XKErOAHBIM 3HAUYEHHSM MaKCHUMAIIBHBIX YPOBHEH
BOJIbI, XapaKTEPHBIM IEPEIOMHBIM TOYKaM Irpa)MKOB KOJIeOaHUs YPOBHS MM €KEJHEBHBIM 3HAUECHHUSIM
YpOBHEHl ¢ ydeToM BpeMeHH [o0eraHusi BOABI MeXTy moctamMu. CBs3b YPOBHEH CUMTAIOT
YIOBIIETBOPHUTENILHOM, eciii ko3¢ dunneHt koppensuuu r > 0,8.

[Teperoc ypoBHe# BOIBI ITO MPOJOIBLHOMY NMPOGHIII0 BOAHON IIOBEPXHOCTH IIPOM3BOIAT B IIpeesax
HEeOOJBIINX MO JUIMHE PEYHBIX y4acTKoB (1 — 3 KM) ¢ yd4eToM 3aBHCHMOCTH YKJIOHa OT yYpPOBHS B
YCIIOBUSIX YCTaHOBHUBILETOCS MTOTOKA.

B yCTBEBBIX M NMPHUYCTHEBBIX YYacTKaX PEK B OTIENbHbIE (a3bl X PEXHUMa CIEAyeT YUUTHIBATh
BO3MOXKHOCTh TIOZIIOpPAa BOABI CO CTOPOHBI BOAONpPHEMHMKA. HauBbicine ypoBHH B Ipefenax 30H
MOJIIIOpa MEPEHOCAT 110 KPUBOM MOAIOpA.

Ecnu HauBbICIINEe YpOBHH NPHUXOJSTCS HA TEPUOJ C JISJAOBBIMU SIBJICHUSMH, TO MX HEPEHOC
OCYIIIECTRISIIOT 10 Tpadukam cBsizu ypoBHel win kpuBbiM Q = f(H) mns otkperToro (cBo60maHOTO)
pyciia ¥ pacxoZiaM BObI, BEIYUCICHHBIM TI0 opmyIie

’
Qp% = Qp% /kQ , (5.53)

rae Qpo, — pacxol BOJIbI B OIIOPHOM CTBOPE;
ko — s3umHHIl KOI(D(UIMEHT, YUHTHIBAOMINA H3MEHEHHs THAPABIMYECKUX XapaKTEPHCTUK

BOJIHOTO ITOTOKA B pe3yJIbTaTe JIEOBBIX SBJICHUH (JIe0X0/a, JIeI0CTaBa, CKOIIIICHUS JIbJIa).

Ecnu y9acTok MpOeKTHPOBAaHUS 1O YCIOBHUSM JIEAOBOTO PeXHMa Oosiee MM MEHEEe OJHOPOJICH, TO
3uMHHH K03(GUIHEHT Ko, XapakTepu3yOLUi TO WIA WHOE SBICHHE, MOXXET OBITH MPHHST
OAWHAKOBBIM JIJI1 BCEX CTBOPOB. HpI/I HCOOJHOPOAHOM JICJOBOM PEKUME YUYUTBIBAIOT PaA3JIAYUC
3HaUYCHHI Ko OT CTBOpa K CTBOPY M 3HAYEHHS ITOTO KOAP(HUIIMCHTA ONPEACISAIOT MyTeM CIEIHATBHBIX
MOJICBBIX UCCIICOBAaHUH U pacueToB.

IlepeHoc HauBBICIIUX ypOBHEH BOJBI O3€p OT ONOPHOTO BOJOMEPHOTO MOCTa K JIPYr'MM MOCTaM
MPOM3BOMAT MO rpadyKaM CBSI3U YPOBHEH BOABI WJIM HEMOCPEICTBEHHO IO B3aWMHO YBS3aHHBIM
OTMETKaM C y4eTOM BOJIHEHUS U BETPOBOI'O HArOHa.

5.46 TIponOKUTENBEHOCTh CTOSIHUSI BBICOKMX YPOBHEH YCTaHABIMBAIOT IO XPOHOJOTHYECKHM
rpadykaM ypoBHEW BOJBI B MEPHOJA MOJOBOAWKH M IIaBOJKOB, HanOoyiee HEOIArompUSATHBIX 10
YCIIOBUSIM 3aTOIUICHUSI W TIOATOIUICHUS 3acTpanBacMO TeppHUTOpHH. BeposTHOCTHBIE 3HAYCHUS
MPOJOIDKUTEIBPHOCTA  CTOSHUS  Tpy, ONPENeNSIOT M0  KPUBOM  00ECHEUEeHHOCTH — eXKETOTHON
JUTNTEIBHOCTH TPEBBIICHUS TOW WIM WHOM OTMETKH 3aTOIJICHHUSI TEPPUTOPHH (HAIPHMEpP, OTMETKH
BBIXOZIa BOJBI Ha MOIMy). C y4eToM MOIyYeHHOTO 3HAuCHHS Tpy, CTPOST PacueTHHIH Tpaduk xona
ypOBHeﬁ nmo MoACJIu OAHOI0 H3 Ha6n}011a13umxcs[ MIPOJOJDKUTCIIBHBIX HOHOBO}]HFI WJIN IIaBOJKOB.
Ilepecuer opauHat u adciuce rpaduka MPOU3BOMAT C MOMOIIBIO MEPEXOAHBIX KO3 duuueHToB Ky 1
Ky



Kn = (Hpo - Hus) / (Hyy - Huz) v Ky = Too [Ty, (5.54)
rae Hpoy ¥ Thy, — MakCUMabHBIN pacyeTHbII ypOBEHb BOJIbI, CM, U pacyeTHast IPOJIODKUTEILHOCTD
CTOSIHUSI YPOBHS, CYT;
Hy u T\y — MakcUManbHBIN YPOBEHb BOJBI, CM, U IPOJOKUTEIFHOCTD JUIT MOAETHHOTO rpaduka
KoJIeOaHUsI YPOBHS BOJIBL, CYT;
Hy 3 — oTMeTKa Hadaa 3aTOIUICHHUS.

6 OITPEAEJEHUE PACYHETHBIX THAPOJIOI' NYECKUX XAPAKTEPUCTHUK
IPU HEJOCTATOYHOCTH JAHHBIX T'MIPOMETPUUECKUX HABJIIOAEHUI

OO01mMe MO0 KEeHHS

6.1 Ilpm HemOCTATOYHOCTH JAHHBIX THIPOMETPUYECKHX HAOJIOJEHUH MapaMeTpbl KPHBBIX
pacrpeseneHs BepOSTHOCTEH THIAPOJIOTMYECKHX XapaKTEPUCTHK, a TAaK)Ke OCHOBHBIX DJIEMEHTOB
pacdetHoro runporpada HeoOXOJMMO NMPUBOIUTE K MHOTOJIETHEMY TIEPHOJY C TIPUBIICUCHUEM JTAHHBIX
HaOJI0ICHUH TyHKTOB-aHAJIOTOB.

6.2 IIpuBeneHue paccMaTpUBaEMON THIPOIOTHIECKON XapaKTEPUCTHKN OCYIIECTBIIIOT B CIIydasXx,
KOTAa CpeAHssl KBaJgpaTH4ecKas IOTPEHIHOCTh  pacdeTHOTO  3HAYEHUS  THAPOJIOTHYECKON
XapakTepucTHKH npesbimaet 10 % 1 rogoBOro M ce30HHOTO CTOKOB, 20 % — /U1 MaKCUMAaJIbHOTO U
MHHUMaJIbHOrO cTOKOB. CiryuaifHble CpelHHE KBaApaTHYECKHE MOTPEIIHOCTH ONPEAENSIOT COTrJIACHO
5.14.

6.3 OcHOBHBIE TpeOOBaHHUs MpPU BBHIOOPE MyHKTOB-aHANOroB mpuBeneHbl B 4.11. Ilpu BbIOOpE
ITYHKTa-aHaJIora OCHOBHBIM KPHUTECPUCM SABIACTCA HAJIUYUC CHHXPOHHOCTU B KOJ'[C6aHI/ISIX pe€YHOro
CTOKa pacyeTHOro CTBOpPa W CTBOPOB-aHAJOIrOB, KOTOPbIE KOJMYECTBEHHO BBIPAXKAIOT 4epes3
K03 (ULMEHT NapHOil WM MHOXXECTBEHHOH (IPU OJHOBPEMEHHOM HCIIOJIb30BAHUHM HECKOJIBKUX
AHAJIOTOB) KOPPEISILIMN MEX/Ty CTOKOM B 3THUX IYHKTaX.

[Tpu BbIOOpe aHANOroB CclexyeT Y4YUTHIBATH KaK BO3MOXXHO OOJIBIIYIO HPOJOJDKHTENHFHOCTD
HaOMIONEHNI B OTHX IIyHKTaX, Tak M 0Ooliee TECHBIE CBSA3M MEXIy CTOKOM B MPUBOJUMOM K
MHOTOJIETHEMY ITEPUOAY ITyHKTE X CTOKOM B ITyHKTaX-aHaJIOTax.

IIpn BBIOOpE ITYHKTOB-aHAIOTOB HEOOXOAWMO YYHTHIBaTh IPOCTPAHCTBEHHYIO CBSI3aHHOCTD
paccMaTpruBaeMOi THAPOIOTHYECKON XapaKTEPUCTUKH, KOTOPYIO KOJIWYECTBEHHO BBIPAKAIOT depes3
MaTpHILy MapHBIX KO3()(HUIIMEHTOB KOPPEISIIUHI HIIH TPOCTPAHCTBEHHYIO KOPPEISIMOHHYIO (DYHKIIHIO,
MPECTABIIONIYI0 COOOH 3aBHCHMOCTH KOX(P(HUIMEHTOB TMAapHOH KOpPPeSIHHA CTOKa peK OT
PacCTOsTHUS MEXK/Ty LIEHTPaMH TSXKECTH BOJJOCOOPOB.

Marpunpl napHbeiX KO3()(GHUIMEHTOB KOPPENSIMA M KOPPEIALUUOHHbIE (YHKIMU OIPEHENISIOT B
OJTHOPOJTHOM THPOJIOTHYECKOM U (PU3UKO-TeorpaduieckoM paiioHe.

6.4 I1pu BoccTaHOBIICHUH 3HAYEHHH CTOKA 33 OTAEIbHBIE TOJIbl M PacyeTe apaMeTpOB U KBaHTHIICH
pacrnpezeneHus HeoOXOIUMO MPOMU3BOJIUTH CTATHCTHYECKYIO OLEHKY 3HAUUMOCTH U yCTOWYHMBOCTH
MOJTYyY4aeMbIX pPEUICHUH C OINpeleJeHUEM CIy4ailHbIX W CHUCTEMAaTHYeCKMX IOrPEIIHOCTEH B
COOTBETCTBUH C 6.17.

6.5 Ilpu mpHuBENEHUH AOIyCKAaeTCsS HCIOJIb30BaHWE THAPOMETPHUYECKOM HH(OpPMALUM, a TaKXkKe
METEOpOJIOTHUECKOI M Apyroil mHpopManuy, rnepruoj HaONIOACHUH 332 KOTOPOH NPEBBINIAET MEPHON
HaOJIOIeHNI 32 paccMaTpUBAEMOM THAPOJIOTHIECKON XapaKTePUCTHKOMN.

[Ipn mpuBIEYECHNN METEOPOJIOTUYECKONH WM APYroil MHPOpPMAmUHd MOTYT OBITh HCIOJNB30BAHBI
pETHOHATBbHBIE 3aBUCHMOCTH PacCMaTPUBAEMON T'MIPOJIOTUYECKON XapaKTEPHUCTUKH OT (haKToOpoOB, €€
OIIpe/ICIIAIONIHX.

6.6 IlpuBeJcHUE THAPOJIOTHUECKHX PSJIOB M UX MapaMeTpoB paclpesielieHHs K MHOTOJICTHEMY
nepuoay, Kak IpaBHUIO, OCYIICCTBIAIOT AaAHATUTHYCCKUMU MCETOJaMU. 21_]'[5[ peaABaApUTECILHOTO
NIPUBEICHUS IOy CKAeTCsl HCIOIb30BaHue rpaiueckrX U rpaoaHaIuTHYECKUX METOJIOB.

6.7 Ilpu pacuere mapameTpoB paclpelesieHusi W 3HA4YeHWH CTOKa 3a OTHeNbHbIe Toibl Q; ¢
UCIIONIb30BaHNEM aHAMTUYECKUX METOAOB, OCHOBAaHHBIX HA PETPECCHOHHOM aHalU3€, JOJKHBI
co0Io1aThes CIIeIYIOIINE YCIOBUS:

n'>(6-10); R >Ry, Rlor > 4y, klok > By, (6.1)

rze N' — YUCII0 COBMECTHBIX JIET HAOOACHUH B IPUBOAMMOM IYHKTE U yHKTax-aHaiorax (n' > 6
npu omgHOoM anaiore, N' > 10 mpu nByx M Ooyiee aHaIOrax) WJIM YHCIO ITyHKTOB-aHAJIOTOB IIPH
BOCCTAHOBJICHHH C MPHUBJICYCHUEM KPAaTKOBPEMEHHBIX HabmoaeHuit (n' > 6);

R — xos¢¢unmeHT mapHOH WIM MHOXXECTBCHHOW KOPPENSIIMM MEXIY 3HAYCHHSAMH CTOKa
HCCIeyeMOl peKkr 1 3HaUCHHUSAMH CTOKA B ITyHKTaX-aHaJIorax;

K — ko3¢ GuHeHT ypaBHEHHUS PErpecCchy;

Gk — CpeIHss KBaIpaTHUecKas IIOTPELIHOCTh KO3(h(hUIMEHTa perpecchny;



Ry — KpHTHUECKOE 3HaueHne Kod(pPHULIMEHTa TAPHOH WIM MHOXKECTBEHHOH Koppelsiiun (00bIYHO
3amaercs > 0,7);

Ay By — KpuTHYEcKMe 3HaueHus oTHomieHu R/cr u K/oy cooTBeTCTBEeHHO (OOBIYHO 3a7ArOTCSI
>2,0).

Ecnu xotst Ob1 01MH M3 KO3 QUIIMEHTOB ypaBHEHHS PErpeccHy He yJOBIETBOpsET ycioBuio (6.1),
TO ATO ypaBHEHHE HE MCIOJB3YIOT JUIsl IPUBEACHHS K MHOTOJIETHEMY MIEPHOLY.

B cnabo u3yueHHOM B THIPOJOTMYECKOM OTHOIIEHWH paioHe Ry, A, n By, Moryr ObITH
YMEHBILCHbI, 2 B XOPOIIO M3Y4YeHHOM — YyBenu4deHbl. [Ipu yBennuenun 3HaueHWd R, A4, u By,
BO3pacTaeT TOYHOCTh, HO YMEHBIIAETCsl 00bEM BOCCTAaHOBJICHHBIX JTAHHBIX.

MeTtoabl npuBeeHHs PSIIOB THAPOJIOTHYECKHX XAPAKTEPUCTHK M UX MAPAMETPOB K
MHOTI0JIETHEMY MEPUOY C YHeTOM MAaTepUAIOB KPAaTKOBPEMEHHBIX (MeHee 6 JieT) Had w0 aeHui

6.8 Merogsl ydera MaTepUalioB KPATKOBPEMEHHBIX IIOJEBBIX T'HAPOMETEOPOJIOIHYECKHX
M3BICKAaHMH TPEyCMaTPUBAIOT IIPEABAPUTEIBHOE IPUBEACHUE K MHOTOJIETHEMY IIEPHUOTY IOTOANYHBIX
3HA4YeHHUH, MapaMeTpOB M KBAHTHIEH paclpefeseHUsi PedHOro CTOKa PEeK HMCCIelIyeMoro paioHa
coracuo 6.15-6.23 mpu n' > (6-10).

6.9 OnpeneneHre 3Ha4eHMI CTOKA 33 K&KABIA IO, HOPM M KBaHTWIIEH paclpeeseHus] pe4HOr0
CTOKa OCYIIECTBISIIOT II0 METOJYy OTHOIICHWI, OCHOBAaHHOMY Ha NPHONN3UTEIHHOM paBEHCTBE
MOJIYJIEHBIX KOA((UIIMEHTOB B ITyHKTE C KPATKOBPEMEHHBIMH HAOJIOCHUSAMHI U B IMyHKTax-aHAJIOTax,
1o opmyie

Q~ Qi(Qa/ Qi) (6.2)

rne Qi m Qj, — HaONIONEHHBIE 3HAYEHHMsT PEYHOTO CTOKA COOTBETCTBEHHO B IIYHKTE C
KpPaTKOBPEMEHHBIMU HAOJIIOICHUSMH U B ITyHKTaX-aHAJIOTaX C PEryJSIPHBIMU HAOIIOACHHUSMHY;

Q m Qa — B 3aBHCHMOCTH OT TpPeOyeMBIX pEeIIeHHH MOTyT 00O03HadaTh BOCCTaHABIMBacMBbIC
3HAUEHMsI CTOKAa 32 KOHKPETHBIE TI'OAbI, NMOTOAWYHBIC 3HAYECHHUS 32 MpeNesaMH THAPOMETPHUYECKUX
HAOMIOZIGHW B IyHKT€ IIPOGKTHPOBAaHMSA, HOPMY CTOKAa WJIM 3HA4YCHUS CTOKa 3aJaHHOU
00€ECIIeUeHHOCTH.

6.10 Meron OTHOIICHWI WCHOIB3YIOT MPU BEHITONHEHNH ycloBus R > Ry, rae R ompenenstor mo
MPOCTPAaHCTBEHHON KOPPETALNOHHON GyHKIHIH. [TyHKTBI-aHAJIOTH c PETYISIPHBIMA
THAPOMETPUYECKUMH HAaONIOACHMSIMA TPU  pacdyeTax II0 METOLy, OCHOBAHHOMY Ha paBCHCTBE
MOJIYJIBHBIX KOA((PHUIUCHTOB, OOBIYHO BBIOMPAIOT 10 HAWMEHBIIEMY PAcCTOSHHIO MEXIy IEHTpaMU
TSDKECTH BOAOCOOPOB MPOEKTUPYEMOTO IYHKTa ¥ MyHKTOB-aHAJIOTOB.

[Tpu HaMMYUKM HECKOJBKHUX MYHKTOB-aHAJIOTOB PAacdeThl OCYLIECTBIISIOT TIOCIIEI0BATEIBHO 10 BCEM
aHajoraM M pe3yJbTaThl OCPENHAIOT (He Ooiee Tpex aHajoroB) C YYETOM CIy4YalHBIX CPEeIHHX
KBaJ[PaTUYECKUX MOTPENIHOCTEH B COOTBETCTBHU C (popmyioii (4.1).

6.11 Cpenusist KBajpaTniecKasi MMOTPEITHOCTh pacdeTa 3HAUYCHWH CTOKA 3a KaKABIA IO, HOPMBI
CTOKa M KBAaHTWJICH pacrpeesieHus] ONpEeAessioT Mo IMyHKTaM-aHajgoram. s 3T1oit nenn BeiOMpatoT
JBa IYHKTa C THIPOMETPHYCCKMMH HAOJIOJCHUSMH B OJHOPOJHOM THAPOJIOTHYECKOM paloHe
MPOEKTUPOBAHMS, OWH U3 KOTOPBIX YCIOBHO MPHHUMAIOT B KAUECTBE HCCIIEyEMOTO IyHKTa, a APyron
— B Ka4ecTBE ITyHKTa-aHayora. PacueTHoe 3HaUeHHE CTOKA OMPEHCISIOT 1Mo (dopmyre (6.2) CTOIBKO
pas3, CKOJIBKO UMEETCsl HaOMIOJICHUH B CTBOpE, IPHHUMAEMOM 3a NCCIICTYEMBbIH.

CpenHiol KBaJIPATHUECKYIO TOTPEIIHOCTh MOTOJUYHOrO 3HAYEHHsS MM HOPMbI CTOKA, WM
KBaHTHJICH pacrpeieeH st 10 IaHHBIM OJIHOTO T0J1a HAOJFOICHNH ONPEeeNstoT o popmyJie

) (6.3)

rae Q, — HaOJMIOACHHOE 3HAYCHHE CTOKA 3a KAKIBIA rol WIM HOPMa CTOKA, WM KBAHTHIIH
pacrmpeeneHus;

Q, — paccuMTaHHOE 3HAa4YeHHE CTOKa 3a KaXKAbIH TIOJ WIM HOPMa CTOKa, WIM KBaHTHIH
pacnpenencHusl.

6.12 B COOTBETCTBHH C METOIUKOW BOCCTAHOBIICHHS 3HAYCHHUI CTOKA IO YPABHECHUSIM PETPEeCCHH,
KOTJla WMEeTCS OJWH TOoJi KPaTKOBPEMCHHBIX HAOIIOJCHUN, CTPOSAT YypaBHCHUS MEXIY BCEMHU
HAOIOCHUSME 32 3TOT TOJ M IIOCIEIAOBATEIFHO 33 BCE OCTAIBHBIC TOJBI, B KOTOPHIC HMEIOTCS
HAOMIOJICHUST B MYHKTaX-aHajorax, Py YCJIOBHH, YTO KOJIMYECTBO MyHKTOB IOJDKHO OBITh HE MEHee
5—6. YpaBHEHU UMEIOT CIIeTyIOIINT BUI;

gii = B1; g + BO;, (6.4)

/e (jj — 3Ha4YCHUS CTOKA B |-M MyHKTE B i-i TOJI 3a MpenesiaMi KPaTKOBPEMEHHBIX HaOIFOICHHIA;

Okj — 3HAYCHHS CTOKA B j-M IyHKTe 3a K-H TO#, B KOTOpBIH HMEIOTCS KPaTKOBPEMEHHbIE



HaOJII0ICHHSI;

B1;, BO; — xoaddunpeHTsI ypaBHEHHI PErpeccHid.

6.13 B oOmiem ciryuae, eciii KpaTKOBpEMEHHbIE HaOIIOJCHNS! TPOBOST B TE€UEHHE HECKOJIBKUX JIET,
CTPOST 3aBUCUMOCTH ISl K&XKJJOT0 T0/1a KPaTKOBPEMEHHBIX HaOII0eHUH B cooTBeTCTBHU ¢ 6.12. TIpn
9TOM PE3YJIbTAaThl BOCCTAHOBJICHHS CTOKA 3a KaXIBIH T'OI, TIOJIyYEHHBIE 110 HECKOJIBKUM YPAaBHEHHUSIM,
COOTBETCTBYIOIIMM YHCIy JIET KPAaTKOBPEMEHHBIX HAOIIONCHNH, 0000MmaloT B COOTBETCTBUH C
thopmymoii (4.1).

[Ipennaraemast cxema BOCCTAaHOBJICHHS IOTOJMYHBIX 3HAYEHHH CTOKA MOJKET MPUMEHSTHCA HE
TOJIBKO JUIS TIPUBEACHUS K MHOTOJIETHEMY IIEPHOLy HAOJIOAEHUH 3a PEYHBIM CTOKOM OT OJHOTO roja
JIO TISITH JIET, HO U 15 00JIee MPOAOIIKUTENBHBIX HAOIIOICHNUI.

6.14 Jlns npenBapuTesIbHON OLEHKH KOI(D(DHUIMEHTOB BapHalMd W KBAHTHICH pacpeieeHus
PEYHOTO CTOKA MOXKET OBITh UCIIONBb30BaH rpaYecKuii cnocod: MmocTpoeHne KpUBoi 00eCIeYeHHOCTH
paccMaTpuBaeMoOi XapaKTepUCTHKH PEYHOTO CTOKA Ha KJIETYATKE BEPOATHOCTEH C (PMKCUPOBAHHBIM
otHomenueM Cy/C,, MOMy4eHHBIM ISl UCCIIEyeMOro paioHa B cooTBercTBHH ¢ 5.7. Illkana opauHat
Ha KJETYaTKaxX TIIpeJCTaBIeHa B BHIE MOJIYJIBHBIX KOI(PQHUIMEHTOB. 3HAYEHUS MOIYJIBHBIX
K03(h(PUIIMEHTOB ONpPENENA0T MO (PaKTUYECKUM HaONIOJNECHUSIM B NMPOEKTUPYEMOM ITyHKTE M HOpMeE
CTOKa, ONIpeeIeHHOI 110 MeToJaM, peKOMEHIOBaHHBIM B 6.8—6.13.

Jlis ompeneneHusi pacuyeTHBIX 3HAYEHWH CTOKAa HEOOXOOMMO HMMETh KaK MHHHAMYM IBa Toja
HaOJTIOZICHUH B MCCIIETyEMOM ITYHKTE.

ITo maHHBIM IYHKTOB-aHAJOTOB PACCUUTHIBAIOT 3MIHPHUYECKYIO 00ECIIEUeHHOCTh 3HAYEHUH CTOKa,
KOTOpBIE HAOJIIOAATNCh B KOHKPETHBIC TOJBI B ITyHKTE NMPOEKTHPOBaHMA. PaccunTaHHBIC MOAYIBHbIC
k03 duienTsl  K; COOTBETCTBYIOLICH SMIMPUYECKOH OOECIICYCHHOCTH HAHOCSIT Ha KIETYATKY
BEPOSITHOCTEN C BHIOpaHHBIM (UKCHpOBaHHBIM 3HaueHHeM Cy/C,. PasHOCTE MEXIy SMIHPUIECKAMHU
o0ecIieueHHOCTSIMH CTOKA 32 HaOIII0/IEHHBIE TO/IbI I0JDKHA ObITh He MeHee 10 %.

[MonyyeHHbIe SMITUPUYIECKIE TOUKU Kj allpOKCHMHUPYIOT TPSIMOU JIMHKEH, KOTOPast MPOI0JIKACTCSI
JI0 TIEpeceUeHHsI CO MIKaoH KO3 QUIIEeHTOB BapHaliy.

I'paduueckuii crmoco® pexoMeHAgyeTcs M Ul TPEeIBapUTEIBHOTO ONPENENIECHHs pPacyeTHBIX
3HAUCHUI CTOKA 3aJaHHO# oOecredeHHOCTH. JIJst 9TOM 1eNi 3HAUYCHUs MOAYIbHBIX KOd(dUIHEHTOB K;,
CHATBIX C KPHBOW paclpeleleHus, KOTOpbIE pAacCYMTaHbl 10 IAHHBIM JABYX- HIIH TPEXJIETHHX
HaOIONICHNH, YMHOXXAIOT Ha HOPMY CTOKa, OIPENENICHHYIO C HCIIOJb30BAaHHEM KpPaTKOBPEMEHHBIX
HaOIrONEeHI coriacHo 6.9.

MeToabl NpUBeEIeHUS PAAOB THAPOJOTHYECKUX XapAKTEPUCTHK U UX NIAPAMETPOB K
MHOr0JIETHEMY NepPUOAY NP HAJIMYMHU THAPOMeTpUYeCKNX Halaoaenui 6 et u 6oJiee

6.15 /Iy pacueTa napameTpoB pachpesieieHus U 3HAUSHUI CTOKA 33 OTIEIbHBIC TOJIbI UCIIOIB3YIOT
AQHAJMTHYECKHE METOJIbl, OCHOBAHHBIE HA PErPECCHOHHOM aHAJIM3€ C IPHUBICYCHHUEM OJIHOTO WM
HECKOJIKMX ITyHKTOB-aHAJIOTOB HAa Pa3IMYHBIX BPEMEHHBIX dTanax Mpu coOitoaeHun ycioBui (6.1).
[TosTanmHOe MCMONIB30BaHNE HECKOJIBKUX AHAJIOTOB PACIIMPSET BO3MOXKHOCTH TPHBEACHUS U JIENIaeT
ero 0Oojee Ka4eCTBEHHBIM IO CPAaBHEHUIO C METO/AMM, B KOTOPBIX HCIIOJBb3YETCs AOTOJIHHUTENbHAS
nHpopmanus B 0HOM ITyHKTe-aHajore. IlocnenoBaTrenbHOCTh MPUBEIECHNST K MHOTOJIETHEMY TIEPHOJLY
COCTOMT B CJIEIYIOIIEM:

- BCE YpaBHEHHS, YIOBICTBOPSIOMHKE YCIOBHsM (6.1), pacrmonmarailoT B TOpSAOKE YOBIBaHUS
KO3 PHUIHUEHTOB KOPPEIALINY;

- BOCCTAaHABJIMBAIOT MOTOJMYHBIC 3HAYCHHUS CTOKA INPHBOJMMOIO ITyHKTa 3a IEPHOJI COBMECTHBIX
HaOMIOJICHUIT B IyHKTax-aHalorax II0 YPaBHEHUIO C HauOOJbIIMM 3HaueHHeM KoddduipeHTa
KOP eI,

- UCIONB3YIOT ypaBHEHHS perpeccud, Kod()(UIMEHThI KOPPENSIHMH KOTOPHIX MEHBIIIE
MPEeABbIIYIIEro, HO OOJbIE BCEX OCTAJIBHBIX;

- MOATAITHOE BOCCTAHOBJICHWE MOTOAWYHBIX 3HAYEHHH CTOKA MPOJOJDKAIOT JIO TEX IOp, MOKa He
OyIyT HCIIOJIb30BAHEI BCE YPABHECHUS PErPECCUH, YIOBICTBOPSIONINE YCIOBUSIM (6.1).

YpaBHeHNE MHOXKECTBEHHOM JIMHEHHOI perpeccu, o KOTOPOMY BOCCTaHABJIMBACTCSl CTOK, NMEET
BUJIL:

Q = ko + lel + szz e kiQi +...+k|Q|, (65)
rae Q — 3HaYeHUs CTOKa B IPHBOJMMOM ITYHKTE;

Q;...Q; — 3HauYeHHUs CTOKA B MyHKTaX-aHAIIOTaX;

Ko — cBOOOAHEII ulieH;

ki...ki — xosddurmentst ypaBuenus perpeccun mpu j = 1, 2, ..., |, rme | — uncno mynkTOB-
aHaJIOrOB.

Koappuumentsr u cBoOOmHBIA wieH ypaBHeHHS (6.5) ompenensioT METOIOM HaWMEHBIINX



kBagparos (MHK).

6.16 B ciyuae ofHOrO MyHKTa-aHAJIOra MPUBEIACHUE CPEIHEro 3HauCHHs K 0ojiee TUTCIHHOMY
MepHOY OCYIIECTBIISIOT 110 (hopmyJie

Qn =Q, +r(oy /Gn,a)(QN,a _Qn,a) ' (6.6)

rne Q,, Q,, — cperHeapudMeTHYECKHE 3HAYEHMS THIPOJIOTUYECKOH XapaKTEpHCTUKH
COOTBETCTBEHHO JUISl MCCIEAYEeMOW PEKHM M PEKH-aHaIora, BBIYMCICHHBIE 3a IEPHOJ COBMECTHBIX
HaOJII0ICHHUI;

Qy . Qna — HOpMa cToKa 3a N-JeTHHH IepHoJ] COOTBETCTBEHHO I UCCIEAyEMOM PEKH U PEKHU-
aHaJora;

On, Ona — CpeIHHE KBaJIpaTHYECKUE OTKIOHEHHS THAPOJOTHYECKONW XapaKTEepUCTHUKH 3a
COBMECTHBIII IEpHO/I N JIET COOTBETCTBEHHO ISl HCCIIEAYEMO PEKH U peKU-aHaora.

OTHOCHTENBHYIO CpPEIHIOI KBaJPAaTHYECKYI0 IIOTPENIHOCTh IPHUBEACHHOM K MHOTOJETHEMY
MIEPHOAY HOPMBI CTOKA OTPENEISIOT o opMyIae

1006
86 = A > . (67)
N
— c
Quvn [1+r2 N2 1
Nop 4
Koaddumment Bapuanuu C, \ onpenensror mo popmyre
c
Cin== — (6.8)
Q\/l_ r (1_Gn,a /GN,a)
IZI€ Ona — CpeIHee KBaJpaTHYECKOE OTKIOHEHHE THIPOJIOIMYEeCKONW XapaKTepUCTHKH pEKH-

anasora 3a N-JeTHUil mepro, ocTaabHbIe 0003HAUYEHUS T€ XK€, YTO U B hopmyie (6.6).

6.17 JlaHHble, BOCCTQHOBJICHHbIE 110 ypaBHEHHUIO (6.5), UMEIOT CHCTEeMaTHYECKU 3aHIDKEHHYIO
Jucriepcuio. VICKIIoueHne CHUCTEMAaTHYeCKOTO YMEHBIIEHUS! TUCIIEPCHH BOCCTAHOBJIEHHBIX JTAHHBIX
HEOOXO0ANMO OCYIIECTBISTH OJJHUM M3 ABYX BapHAHTOB:

1) BBeleHHEM MONPABKH B OTOINYHBIC 3HAYEHHS CTOKA, OJyYSHHBIE 110 YPAaBHEHHIO PErPECCUH:

Q' =@Q-Q)/R+Q,, (6.9)
rie Qf — morogWyHbIe 3HAYCHHS THAPOJIOTHYCCKHX XapaKTePUCTHK, PACCUUTAHHBIC 10
YPABHEHUIO PETPECCUH;
Q , — CpelHee 3HaYeHHe PUBOAMMOIO PsiIa 32 COBMECTHBIN C TyHKTOM-aHAJIOrOM HEPUOLI;

2) ¢ y4eToM CIy4aifHOM COCTaBIISIOIIEH OTKIOHEHHH HAOIIOEHHBIX TAHHBIX OT PACCUMTAHHBIX MO
YPaBHEHHIO PErpecCur

Q=Q+ ooV1-R? (6.10)

rape ¢ — cnyqaﬁHa;I BCIIMYMHA, UMCIOIIIaA HOpMaHI)HBIﬁ 3aKOH pacnpeacicHusd ¢ MaTEMAaTUICCKUM

OKMJIaHWEM, PaBHBIM HYJIIO, M JUCIIEPCUEH, PaBHOW €AMHHMIIE; OIPEAEISIIOT M0 BEpOSTHOCTH P,

KOTOPYIO B CBOIO OY€peb HaXOJST C MOMOIILIO TAaOJIMIBI PABHOMEPHO pacIpeAeIeHHbIX CIyYaifHbIX
yucen [4];

G — cpelHee KBaJpaTH4ecKoe OTKJIOHEHHWE MCXOJHOTO psifa HaOmoaeHui. Vcnonp3oBanue 3Toro
BapuaHTa PEKOMEHIYETCS OCYIIECTBIIATh, €CIIM YHCIIO BOCCTAHOBIICHHBIX 3HaueHNH He MeHee 30.

Pacuer mapaMeTpoB pacrpeneNieHHs] OCYIIECTBISIOT IO Py BOCCTAHOBJICHHBIX 3HAa4YeHHH 0e3
morpaBku (6.9), © oH He TpeOyeT 3HAHUSA MApaMETPOB psla-aHaiora 3a Bech N-JIETHHHA Mepron
HaOIIOAEHUIA.

6.18 Hopmy pe4HOro cTOKa, 3HA4YEHHS CTOKA 33 KaXKIBI TOA M KBAaHTHIM paclpeiesiCHUs
OTPEJICISIIOT TAKXKE 110 METOJIY, OCHOBAHHOMY Ha 3aBHCUMOCTSIX ATHX 3HAYEHHId OT CTOKA KOHKPETHBIX
Jer, mpu cobroieHnu yeosuii (6.1), B coorBercTBuu ¢ 6.12.

6.19 [Ipu BOCCTaHOBIICHHH 3HAYCHHI PEYHOTO CTOKA 33 OT/C/IbHBIC OBl [0 METOAAM, YKa3aHHBIM
B 6.12 1 6.15, X OKOHUATENbHBIC 3HAUEHUS MOTYT ONPEAEATHCSA C YIETOM CPEIHUX KBaJAPaTHUECKUX
MOTPENIHOCTEH MeTOIOB 1o popmyie (4.1).

6.20 Tlo BoccTaHOBNEHHOMY PSSOy COBMECTHO C HAONIOJCHHBIMH JaHHBIMH PacCUUTHIBAIOT
napaMeTphl  paclpesieNieHus: CpeHee MHOTOoJeTHee 3HAueHHe, KOX(PQUIMEHTH BapHaluk H
ACUMMETPHH U KO3 PHUIIMEHT KOPPEISIIUN MEKITY CTOKOM CMEXHBIX JICT.

6.21 Pacuernbie 3HaueHus koddduipentos acummerpun Cs u aBTokoppensiuu (1) npuHEMAOT
Ha OCHOBaHWM TpymmoBoro anamusa otHomeHuss Cy/C, u r(1) mo pexkam-aHamoraMm B COOTBETCTBHH C
517.

6.22 Ilpu oleHKe Cy4YalHBIX CPEJAHUX KBaJPATHYECKUX IOTPEHIHOCTEH pacyeTHBIX apaMeTpoB



PEYHOTrO CTOKA HEOOXOIUMO YUUTHIBATE 00hEM UH(POPMAIINH, SKBUBAICHTHON HAOIIOICHHBIM JJAHHBIM,
KOTOPBIN OIMPEACISIOT COOTBETCTBEHHO ISl HOPMBI Naé M CPEIHEro KBAaJPaTHYECKOTO OTKIOHCHUS

N,, o hopmynam:

_ N _
e [1+(N-n)@-R>)]/(n-2)" (6.11)
” . (6.12)

n+(N-n)1-R*)’

r/1e N — YHCII0 COBMECTHBIX JIET HAOIOCHUH B TIPHBOANMOM PSITy U psilax-aHaJloTax;

N-Nn — 9uCcI0 BOCCTAaHOBJICHHBIX WICHOB Psizia IO yPaBHEHHUIO;

R — koa¢punmenT mapHoi MM MHOXKECTBEHHOH KOPPEISILIIH.

Tak Kak 3aBHCHMOCTH MEKIY THAPOJIOTHYECKHMH XapaKTePUCTHKAMU He (pyHKIHOHAIbHBI (R < 1),
00BeM 3KBUBAJICHTHO-HE3aBUCHMOM MH(pOpMarun Bceraa Oompire N u MeHsine N, u Tomsko npu R = 1
N, =N.

IIpy mo3TanmHOM BOCCTAHOBJICHHM 3HAYEHUU psfa T'MIPOJIOTHYECKUX XapaKTEpUCTHUK, T.€. IpU
UCIIONIb30BaHUM HECKOJIbKUX ypaBHEHMH pErpeccMd 3a pas3Hble MepHoAbl, OoOIuil o0beM
HKBUBAJICHTHO-HE3aBUCUMOI MH(pOPMAIMK ONpPENeISIIOT Kak CyMMY 9TOH MH(OpMAalUM 3a KayKAblid
BOCCTAaHOBJICHHBIH MEPHOI.

6.23 I'padmueckuii METON NpUBEAEHHUS K MHOTOJETHEMY IIEPHOIY JIONYCKAeTCs NMPUMEHSTh Ha
HayaJIbHBIX CTaIUsIX IPOEKTUPOBAHUS B OCHOBHOM JJIsl OIPENEIICHUS CPEJAHEr0 MHOTOJIETHETO
3HaueHHs (HOPMBI) cToKa. I'padnueckuie 3aBUCHMOCTH MOTYT OBITH TOCTPOEHBI P HAIMYUH HE MEHEe
IIECTH COOTBETCTBEHHBIX 3HAYEHHH pEYHOrO CTOKAa B pacyeTHOM CTBOPE H CTBOpE-aHajoTe.
3aBUCHMOCTH CYHTAIOT YIOBJIECTBOPUTEIBHBIMH, €CIH KO3(P(UIMEHT KOppeisinuy MeXIy CTOKOM B
MPUBOAMMOM ITyHKTE W IyHKTe-aHajore He MeHee 0,7. Ilpum mpsAMOTMHEHHOW 3aBHCHMOCTH HOPMY
CTOKa B PUBOAMMOM ITyHKTE OIPENEIIAIOT HETIOCPEACTBEHHO IO HOPME CTOKA PEKH-aHaIoTa.

KpuBonuHeiiHbIE CBSI3M 3HAYEHWH CTOKa MNPUHMMAIOT JIMIIb B TeX CHOydasX, KOIZa OHH
OOBSCHSIOTCS HE CIIy4aifHBIM PacIiOIOKEHUEM TOYEK, a XapaKTepoM KoJieOaHUs CTOKa B MIPUBOJHMOM
IIYHKTE U ITyHKTE-aHaJIOre.

[Tpn KpMBONMHEWHON CBSA3M 1O rpadyKy JUIl PAacUeTHOI'O CTBOpPA BOCCTAHABIIMBAIOT EYKETOIHBIE
3HAa4YeHHMs CTOKa 3a MepHoA HaONIOAEeHWH B MyHKTe-aHaiore. [1o BOCCTAHOBJIEHHBIM 3HAYCHUSM
OTIPEJIETISIIOT PAacUEeTHBIE TapaMETPBhI.

6.24 Tlpum mpuBeAeHHM IapaMETPOB paclpeAeieHHss K MHOTOJETHEMY MNEepHOAy Ha HadalbHbBIX
CTagUAX MPOEKTHUPOBAHHS JOIYyCKAaeTCS IPHMEHATh TrpadoaHaauTHUeckuii Metoxa. I[lpuBenenue
IapaMeTpOB PACTIPEICIICHNS OCYIIECTBILIIOT B CIEAYIOIIEH MOCIeA0BATEIFHOCTH!

a) CTpOSIT TpadUK CBSI3M MEXKAY 3HAUCHUSMH CTOKA IPUBOAMMOTO psifa HAOIMIONCHHMH U psja-
aHaJiora 3a COBMECTHBIN IIepHo I HAOIOACHNUH;

6) mo psAAy-aHaJIOTy PacCYUTHIBAIOT Tpad)0aHATUTUUECKUM METOMOM NapaMeTphbl paclpeneiIeHus,
Ha OCHOBaHHMHU KOTOPBIX CTPOSIT AaHATUTHYECKYIO KPHUBYIO PaCIIPE/ICIICHHS;

B) C aHAJIMTHUYECKOI KPHBOH pacmpeneleHus] CHUMAIOT TpU KBaHTWIA pacnpexnenenus (5 %, 50 %,
95 %). MoryT UCTIOIB30BATHCS M CXEMBI C TAThIO KBaHTUIISIME (1 %, 5 %, 50 %, 95 %, 99 %);

) 1o rpaduKy paBHOOOECHECYECHHBIX 3HAUEHHH CTOKa ONpenesstoT KBaHTuiu 5 %, 50 % u 95 %
00ecTieueHHOCTH ISl KOPOTKOTO psijia HaOII0JeHNiH;

) Ha OCHOBAaHHMU NPUBEJCHHBIX K MHOTOJETHeMy mepuony 3HaueHud 5%, 50 % u 95 %
00€ecIIeueHHOCTH B IYHKTE MPHUBEICHUS C TOMOINBIO Ipad)0aHAIMTHUYECKOIO METO/A PacCUUTHIBAIOT
napaMmeTpsl pacrpeaeienus no ¢popmynam (5.18)— (5.20). Ha ux ocHOBaHMH CTPOSIT aHATUTHYECKYIO
KPHBYIO pacHpe/iesIeHHs ¥ OTIPEEIISIFOT PACUSTHBIC 3HAYCHUSI THAPOJIOTNIECKUX XapaKTEPHCTHK.

BHyTpuronoBoe pacnpeaejieHne CTOKa

6.25 Psnbpl HaOJIONCHHBIX 3HAYCHUI CTOKa 3a BOAOXO3sWCTBeHHbIH roj (BI'), numutupyrommii
nepuon (JIIT), mumutupyromuii ce3on (JIC), mumurtupyromuit mecsn (JIM) u nqpyrue mMecaiisl rojga npu
HEOCTaTOYHON UX JUIMTENBbHOCTU MPUBOAAT K MHOTOJIETHEMY MEPUOJYy METOJaMH, U3JI0KEHHBIMU B
6.1—6.24 n 7.19—7.24. VcxonmHble W TpPHUBEACHHBIE K MHOTOJIETHEMY IIEPHONY PSABI JOJDKHBI
MPOBEPSITCSL Ha OJHOPOJHOCTh. BHYTpPHUrozoBble KaJeHAApHBIE pacIlpeieieHUs MecSYHOro (Win
JIEKaJTHOT0) CTOKa B pacCYeTHOM CTBOPE MCCIIEyeMON PEKH MIIM PEKH-aHAIOTa OMPEACIIIOT METOJaMH,
W3JI0KEHHBIMH B 5.19— 5.24.

PacueTHbIe I’PIIIpOI’pa(bLI CTOKA BOAbI PEK BECCHHET0 MOJIOBOABA M T0K/I€BbIX MAaBOAKOB

6.26 J[lns mocTpoeHHs pacdeTHBIX TUAPOrpadoB OOKOBOH MPHUTOYHOCTH JIOJDKHBI  OBITH



HCIOJIb30BaHbl UMCIOIIUECA MaTE€pHaibl THAPOMETPHUUCCKUX Ha6J'lIOLleHPll7[ MO0 NpUTOKaM Ha y4aCTKax
PCK WK BOAOXPAaHUJIMIII. Eciu stu Marepualibl OCBCHIAOT PEKUM TOJBKO HaI/I60ﬂee KPYIHBIX
MIPUTOKOB, TO CTOK C OCTAJIbHOI yacTH OacceifHa clienyeT OnpeieNsTh 10 aHAJIOTHU C THIPOJIOTHYECKU
CXOJHBIMH U3Y4YE€HHBIMH BOZOCOOpaMHu.

B 3aBucuMocTH OT pa3MepoB BOJOXPAHWIMINA, PACIIOJNIOKEHHUS NMPUTOKOB IO €ro JUIMHE M UX
BOJHOCTH pacyeTHbIe TUIporpadsl GOKOBOH MPUTOYHOCTH MOXKHO CTPOUTH IJIsl BCETO BOAOXPAHUIIHIIA
B LICJIOM HJIM JUIS €T0 OTACNBHBIX YYaCTKOB.

6.27 ®opMy MoAeNH pacYeTHOrO ruAporpada CTOKa BOIBI IIPH YCIOBUHU BEHITIOJHEHHS TPEeOOBAHMIA
5.33 npuHuMaroT cornacHo 5.39—5.40.

6.28 Mogenp pacyeTHOro rugporpada cToka BOIbl yCTaHABINBAIOT ITyTEM OCPETHEHHS HECKOIBKHX
ruaporpa)oB CTOKAa BOIBI BBICOKMX BECEHHHX ITOJIOBOIMI (IOXKAEBBIX MABOJIKOB), BEIPAKECHHBIX B
OTHOCHTENBHEIX eanHUNax. KoopauHatel HaTypHBIX TuaporpadoB tf u Q] u3 aOCOMIOTHBIX 3HAYEHMIT

MEPECUYNUTHIBAIOT B OTHOcUTenbHBIE (1, Q;) B momsx oOImeld NpOMOHKUTEIFHOCTH IaBoaka t, u
MaKCHUMaIIbHOTO pacxona Qp:
Y .
t=t/t,; (6.13)

Qi =Q/Qy. (6.14)
OpAuHATBl COBMEILAIOT Ha OJHOM YepTeXe OTHOCHTEIbHO MOJAIBHOM OpAMHATHL 3aTeM II0
OCpEeIHEHHBIM 3HAYCHHUSAM OpAWHAT CTPOST 0000IIeHHBIH THaporpad, Harmboee MOTHO OTPaXKaIOMINi
ocobeHHOCTH (POPMBI HATYPHBIX TUAPOrpadoB. DTOT THAPOTpad M MPUHUMAIOT 32 MOJCIb.
KoopauHaTel pacueTHBIX THAPOTPadOB ONMPEACIAIOT COraacHo TpeboBanusaM 5.39 u 5.40.

MuHUMAJILHBIA CTOK BOABI PeK

6.29 B pacuerax MUHMMaJILHOTO CTOKA NP HEOOJIBIIOM YHCIIE JIET COBMECTHBIX HaOIIOAeHHH (710 6
JIeT) ¢ peKoi-aHanoroM Juisi Oojee Ha/JeKHOTO BBISBIICHUS CBSI3M B YCIOBHUSIX MEXKEHHBIX HEPHOIOB
IUTUTENTBHOCTBIO 0OJiee BYX MeECALEB PEKOMEHIYETCsl HCIIONb30BaTh 3HAYECHHS PACXOZOB BOJBI 3a
MEXEHHBIN repro win 30-CyTOUHBIE, HIIH CPSIHEMECSYHBIC PACXOIbI BOJIBI 32 BCE MECSIIBI MEKEHH.

HaugBbicnine ypoBHHM BOJBI PeK U 03ep

6.30 Ha pekax, rJe MakCHMyMbl YpOBHEHl OIHO3HAYHO CBSI3aHBl C PAaCXOJaMH BOJBI,
SKCTPANOJISIIHI0 IMIUPHUYSCKON KPUBOM OOECIICUCHHOCTH MAaKCHMAJbHBIX YPOBHEH 3a Ipeaesbl
HaONIOJICHHBIX 3HAUEHHWH BBIIOJNHSIOT C IIOMOIIBIO AHAIUTHYECKUX (YHKUUA pachpeaeneHus
BEPOSITHOCTEH MPEBBIILICHNUSI PACXOJI0B BOJIBL. J[JIs ATOr0 HEMpOJIOIKHUTENBHBIC PSIBI PACXOJIOB BOJIBI
MPUBOAAT K MHOTOJIETHEMY INI€PHOAY B COOTBETCTBUH ¢ 6.1—6.24. OT pacyeTHOro MakCHUMAaJIbHOTO
pacxosia K COOTBETCTBYIOIIEMY YPOBHIO IEPEXOIST MO KPHUBOH PacXo/10B, KOOPIMHATHI BEPXHEH YacTH
KOTOpPOH paccuuThIBatOT 1o (opmyine [lle3n ¢ BeIgeneHHEM 3IIEMEHTOB PacxXoioB BOABI B pycie U
nonMe.

Ecnu mon BiusHUEM pPYCIOBBIX M TMIPABINYECKHX (PAaKTOPOB 3aBUCHMOCTh MEXIY pacXojamMu U
YPOBHSIMH BOJIbI HEOJJHO3HAYHA, TO PACUCTHBIN YPOBEHB BOJIBI 32 MPEAEIaMH HAOIIOIEHHBIX 3HAUCHUI
OTIPEIETISIIOT 10 KPUBOM CBSI3M YPOBHS M HONEPEYHOTO CEYEHHS (® BOJHOTO IOTOKA Yepe3 3HAUCHHS
Mpy, TOMYYEHHBIE 110 AHAIUTHYECKOM (YHKIHMH paclpesieNieHus BEpOSITHOCTEH NpPEBBIICHHS
3Ha4eHUH .

B ciiyyae HeonHO3HAYHOCTH KPHBOHW PacxoJi0B, OOYCIIOBIEHHOH IE€pPEMEHHBIM IOJIIOPOM, IS
NPUBEICHNUS KPHUBBIX PACIPEICICHUS] EXETOAHBIX BEPOATHOCTEH IPEBBIIICHUSI MAaKCHMAJbHBIX
ypOBHEHl BOABI K MHOTOJETHEMY TIEPHUOJY HCIIOIB3YIOT OTKJIOHEHHS YPOBHS OT CTaHAApTHOM
(ocpenuennoit) kpuBoit Q = f(H) wnm ot HmxHedl ycroiumBoit kpuBoii. Ilpu 3TOM K pacdeTHOMY
YPOBHIO BOJIBI 3aaHHON o0ecrieueHHOCTH Hpo,, onpemenennomy mo Q = f(H) yepes Qpy, m06aBisitoT
3HaYCHUE OTKJIOHEHUS AHpy,, MOTYYSHHOE MO YCIOBHOMY pactpeneneHuro AH mpu Qpo.

Eciu B TeueHue JTMTEIBHOTO TIEpHOIa HAOI0IaeTcss OMHOCTOpOHHee cMerenne kpuBoi Q = f(H)
BBEpX WJIM BHU3, TO O3TO CBHJIETENBCTBYET O IPOMCXOJSIIEM HaMbIBE WJIM pa3MblBe pyclia B
HCCIIEIyeMOM CTBOpE WMJIM B CTBOPE IepeKaTa, JUMHUTHUPYIOLIETO YPOBEHb MocTa. [[d sKkCTpanonsuuu
MaKCHMaJIbHBIX YPOBHEW BOJBI /0 OTMETOK 33JaHHOM BEPOSTHOCTH IPEBBILICHUS] H3JI0)KEHHBIM
croco6oM Ha 1epOPMHUPYEMBIX YUacTKax PeK MCIONIB3YIOT OTKIOHSHHUsI YPOBHS OT KpuBoit o = f(H).

Psix 3aTOpHBIX M 32)KOPHBIX MAaKCUMYMOB YPOBHSI MOYKHO YJIMHUTb, €CJIN MPEACTaBUTh UX B BUJE
CyMMBI ypoBHS Hp, COOTBETCTBYIOIIErO B YCIOBHAX CBOOOJIHOTO OT JIbAA pycClla pacxody BOIbI B
MOMEHT BCKpPBHITHSI (3aMep3aHusl) pPEeKH, W IPEeBbINICHUsS HaJg HUM AH, 4YTO MO3BOJISIET Y4YeCTb
JIOTIOJTHUTEbHYI0 MH(OPMAIMIO O CIy4asX BCKpPHITHS (3aMep3aHusi), KOTAa CKOIUICHHWE JbJa He
(opmupyeTcss Ha pacdeTHOM ydacTKe pekd. MHTerpanpHas KpHBas paclpeleNieHus] BEpPOSTHOCTEH



MaKCHMaJIbHBIX 3aTOPHBIX (3a)KOPHBIX) YPOBHEH COBIAIAET ITPU 3TOM B HMIKHEH CBOEH 4acTH ¢ KpUBOU
o0ecIieueHHOCTH ypPOBHEH BCKPBITHS (3aMep3aHus). Todka cOeqUHEHHs KpPUBBIX COOTBETCTBYET
MOBTOPSIEMOCTH 3aTOPOB (32’KOPOB) JIbJA.

PacueTHble ypOBHM BOJBI 03€p PEIKOH ITOBTOPSIEMOCTH 3a HpeAeiIaMH HaOJIOAEHHBIX HaXOIST
MyTEM OSKCTPANOJSIUH aHAIUTHYECKOW KpUBOH oOecrieueHHOCTH 00BEeMOB Boabl V B o3epe.
Heobxomumere st aToro koopauHats! 3apucumoctd V = f(H) ycranaBnuBaroT myTeM mpou3BOICTBA
THUIPOMETPHUIECKUX PadoT.

7 OTPEAEJIEHUE PACYETHBIX T'HIPOJIOI'MTYECKUX XAPAKTEPUCTUK
IPU OTCYTCTBUHU JAHHBIX THIPOMETPUYECKUX HABJIIOJAEHU

OO01mme mMoJI0KeHUs

7.1 Ilpn OTCYTCTBUM JTaHHBIX THAPOMETPUYECKUX HaOJIOAEHUH B pacdeTHOM CTBOpE NMPHMEHSIOT
pEerHOHAJIbHBIE METOABI pacdeTa TUAPOJIOTHUECKHX XapaKTEpUCTUK, OCHOBAaHHBIE Ha pe3yJbTaTax
0000mIeHnsT JaHHBIX T'HIPOMETEOPOJOTHYECKMX HaOMIOJeHW B palloHe NPOEKTHPOBaHUS B
COOTBETCTBUU C 4.3.

O1eHKy TOYHOCTH OIIPEETCHUs] PACUETHBIX T'MAPOJIOTMYECKUX XapaKTEPHCTHK OCYUIECTBIIIOT B
coorBeTcTBUH € 4.15 u 5.14. CpeaHIor0 KBagpaTHYECKYI0 MOrPEIIHOCTh pacdeTa MO PErHOHAIbHBIM
3aBHCHMOCTSIM OTIPEIEISIIOT C yYETOM OTKIOHEHHH SMITMPHUECKUX TOYEK OT 3THUX 3aBHCUMOCTEH.

Hapsiny ¢ mpemiaraeMbIMi B HacTOSIIEM paszene (pOopMyJIaMH JOMYCKAeTCsl MPUMEHATh IpyTHE
pernoHanbHbIE (HOpMYITH IPH X 000cHOBaHNH (cM. 4.15).

7.2 Ilpu OTCYTCTBMH THAPOMETPUYECKUX HAONIONEHUII B pAcCUETHOM CTBOpE MapameTpsl
pacrpezeneHus U pacyeTHbIe 3HAUSHHs ONPENIEIISIOT C TIOMOIIBIO CIEAYIOINX OCHOBHBIX METOOB!

- BoJHOro OayaHca;

- THAPOJIOTNYECKON aHAJIOTHH;

- OCpeJHEHHS B OJHOPOJHOM paiioHe;

- IOCTPOEHHMSI KapT N30JIMHUIA;

- IMOCTPOEHHS PETHMOHAIBHBIX 3aBUCHMOCTEH CTOKOBBIX XapaKTEPUCTUK OT OCHOBHBIX (PH3HKO-
reorpadudeckux (HhakTopoB BOI0ocOOpOB;

- TIOCTPOCHHS 3aBUCHMOCTEH MEXIy MOTOAWYHBIMH CTOKOBBIMH XapaKTepHUCTHKaMH U
CTOKO(OPMHUPYIONUMHE (DaKTOPaMH.

7.3 OG1ue ycloBus 1Mo BBIOOPY peK-aHAIOroB npuBeaeHsl B 4.11. st kKax 0l rHAPOIOrHIecKOn
XapaKTCPpUCTUKN JOJDKHBI YYUTBIBATHCA JOIOJHHUTEIBHBIC YCIOBUA, KOTOPLIC MPUBECACHLI B JaHHOM
pasmene. B kadecTBe OJHOTO M3 OCHOBHBIX TPEOOBAaHHMH SIBISETCS HAJIMYHE JOCTATOYHO
MPOAOJDKUTEIBHOTO psiia Ha peke-aHanore (cM. 5.1), KOTOPBIH MPH HEAOCTATOYHOCTH HAOIIOACHUMN
MPUBOJISIT K MHOTOJIETHEMY TIEPHOJLY B COOTBETCTBHU C Pa3eioM 6.

7.4 Tlpu cTaTUCTUYECKOW OTHOPOJHOCTH MapaMeTPOB PaclpelieNieHNs] B THIPOJIOTHYECKOM paioHe
pacdeTHOe 3HAuyeHHE IapaMeTpoB B  HUCCIEOYEMOM CTBOpE CJEOyeT OIpEeAeiiaTh  Kak
cpenHeapu(pMeTHIecKOoe 3HAUCHHE JUTSl PEK-aHaJIOTr0B, NMEIONIUX HanuboJee MPOIODKUTEIBHBIE PSIIbI
HaOJIOZICHUH, WM 110 PUBEICHHBIM K MHOTOJIETHEMY IepHONy JAaHHBIM. OHOPOAHOCTH IapaMeTpoB
pacrpeaeneHys yCTaHaBINBAIOT 10 CTATUCTUYECKUM KPUTEPHUSIM OJJHOPOJHOCTH COTJIAcHO 4.7.

7.5 Ilpu cTaTHCTHYECKOW HEOJHOPOJHOCTH 3HAYEHHS THAPOJIOTHUECKHX XaPaKTEPHCTHK CIIETYET
OTIPENETSATh M0 PaiOHHBIM KapTaM, KOTOPBIE CTPOSIT HA OCHOBE HCIIOIBb30BAHMS BCEH MMEIOIIEHCS K
MOMEHTY HPOEKTHPOBAaHMS THAPOJIOTHYecKOr mH(popmanuu cormacHo 4.3. PailoHHBIE KapThl CTPOST
I TMOTOAUYHBIX TUAPOJOTMYCCKUX XapaKTCPUCTHUK (3a HUCKIIIOUCHHUEM MAaKCHUMAJIBbHOI'O CTOKa),
MapaMeTpOB pacIpeiesieHHs, pACYETHBIX THAPOJIOTUUECKUX XapaKTePUCTHK, PA3INYHBIX TAPaMETPOB U
K03()(DUIIMEHTOB pPErMOHANIBHBIX 3aBUCHMMOCTEH M JIPYrMX YpaBHEHHIl ¢ OOIIEeH A TeppUTOpHH
cTpykTypoil. HaBeneHue H30IMHUIT cleayeT OCyHIECTBISTH (CTJIQXXHMBATh) C y4YETOM CIIydailHBIX
MOTPEITHOCTE NCXOTHBIX JaHHBIX M CIy4allHBIX MOTPEIIHOCTEH, 00YCIIOBICHHBIX OTPaHUYEHHOCTHIO
NPUHSATBIX B pacyeT BbIOOpoK. [locTpoeHue KapT HM3OJMHHUI paccMaTpuBaeMOM THIPOJIOTHMYECKON
XapaKTEPUCTHKU HIIM MapaMeTpa OCYLIECTBISIOT METOAAaMH JTMHEHHOW MHTEPHOISINH, ONTHMAIBLHON
MHTEPIOJSIINY, OCHOBAaHHOW HA INPOCTPAHCTBEHHOM KOPPENAMOHHOW (QYHKIMH, W Ipyrumu. [Ipn
3TOM HCIIOJBb30BaHWE MPOCTPAHCTBEHHONH KOPPENAMOHHOW (yHKIMH BKJIIOYAET OIECHKY €€
OJHOPOJHOCTH. B cilyyae ompenensiomero BIMSHUS APYTMX PETHOHATBHBIX (PaKTOpPOB (Hampumep,
BBICOTBI BOZIOCOOPOB B TOPHBIX paifOHAaX) MHTEPIOISIINIO OCYIIECTBIISIOT C YIETOM 3THX (PaKTOPOB.

7.6 TlocTpoeHne perMoHalIbHBIX 3aBHCHUMOCTEH Il MapaMeTpoB pachpeieieHUss U pacyeTHBIX
THIPOJIOTMYECKUX XapaKTEPUCTHK BKIIFOUAET B ceOsl ClIeTyIOIIe OCHOBHBIC 3Tallbl:

- BBIOOpP MpEANONIaraeéMbIX OCHOBHBIX (H3HKO-Teorpaduyeckux (HakTOPOB IS HCCICIYyEMOTO
OJTHOPOJTHOTO paifoHa (IJIoImaab BoJ0COOpa, CPeaHssi BBICOTA, YKIOH BOJOCOOpa M PEKH, 03€PHOCTD,



3a00JI0UEHHOCTb, 3aJIECEHHOCTb, IIAPAMETPHI PSJIOB METEOPOJIOTHYECKHX (DAaKTOPOB U JIPYyTHE);

- MOCTPOGHUE U aHaJIM3 OAHO(MAKTOPHBIX 3aBUCHMOCTEH TI'MIPOJIOIMYECKUX XapaKTEPUCTUK OT
PETHOHAJBHBIX (haKTOPOB C IIE€JBI0 BBHIOOpAa OCHOBHBIX (DAKTOPOB [UISi HCCIEIYEMOTr0 pPEruoHa,
anprHOpHON OLEHKM BHJA 3aBUCHMOCTEH W HEOOXOAMMOCTH (YHKIHMOHAIBHBIX IpeoOpa3oBaHuUi
paccMmarpuBaeMbIX (akTopos;

- TIpenBapuTenbsHOE (HOPMHPOBAHME OOWIEH CTPYKTYpBl PETHOHAIBHOW 3aBUCHMOCTH Ha OCHOBE
TEeHEeTHYECKOT0 aHaJlM3a W yCIoBHH (DOPMHPOBAHMSA CTOKA, PE3YJIFTATOB aHANIN3a OXHO(MAKTOPHBIX
3aBHCHUMOCTEH H T.II.;

- TIOCTPOCHHE pETHOHAJBHBIX 3aBHCHMOCTeH ¢ ydeToM ycioBuii (6.1) m QopmupoBanme
OKOHYATEIbHOTO BHJIA PACUETHBIX (hopMyIT;

- OLCHKY 3(Q(QEKTUBHOCTH MTOCTPOEHHBIX PETHOHAIBHBIX 3aBHCUMOCTEH U ()OPMYJI B COOTBETCTBHU
c4.15.

B cBsi3M ¢ OrpaHMYEHHOCTBIO JAHHBIX W IPEOOJIAJAIOIUM BIMSHUEM XapaKTEPUCTHUK (H3HKO-
reorpaduueckux (pakToOpoB B OJHOPOJHOM palOHE pErHOHAIbHBIE 3aBHCHMOCTH, KaK IIPaBUIIO,
BKJIFOUAIOT HECKONBKO (He Oojiee 4—5) OCHOBHBIX IEpPEMEHHBIX. B TpUBEICHHBIX B HACTOSIIEM
paszene TyHKTaX, KacaloUIMXCs KOHKPETHBIX T'HIPOJIOIMYECKUX XapaKTepUCTHK (TOIOBOH,
MaKCHMaJbHBIH, ~MHUHHMAQJIBHBI  CTOKH, HaWBBICIINE ypPOBHH  BOXBI), JaHBl  Haubolee
pacipocTpaHeHHbIE CTPYKTYPHl PETHOHAIBHBIX 3aBUCHMOCTEH M (OPMYJ, IPHUMEHSIOMNXCS B
THIPOJIOTHYECKUX pacderax. [lapaMeTpsl 3THX 3aBHCHMOCTEH UI KaXIOTO OJHOPOJHOTO pPETrHoHa
JOJDKHBI ONPENENAThCS Ha OCHOBE BCeW mnmeromencss uH(pOpManuM, a OLEHKY 3(dexTuBHOCTH
MOJTYy4aeMbIX MapaMeTpPOB M PACCUMTHIBAEMBIX 10 3TOH 3aBHCHMOCTH 3HA4YE€HHH OCYIIECTBISIOT B
COOTBETCTBUH ¢ (opMmyoii (6.1) u myHkToM 4.15.

7.7 OcHOBHBIMH TUIpOTpadUuecKMMU U (PU3UKO-TeorpapuyeckuMu (GakTopamu JJisi OCTPOSHHUS
PETHOHAJIBHBIX 3aBUCHMOCTEH SIBIISIOTCS CIIETyOLINE:

1) momazs BogocGopa F, km?;

2) ruzpporpaduyeckas JIMHA BOJOTOKa L, KM;

3) cpenHeB3BelICHHBIH YKIOH BooTOKA |, %o, IpencTaBisonuii coO0H YCIIOBHBIH BHIPOBHEHHBIN
YKJIOH JIOMaHOTO TPOQUIIsl, SKBUBAIEHTHBI CyMME YacCTHBIX CPEIHHMX YKIOHOB NMPOQUIS BOJOTOKA,
BBIYHCIIIEMBIH 110 hopMyIie

—_ n - n
gl =>[(/L)Igl] wm T=TT1", (7.1)
i=1 1
rae |j — YacTHBIN CpeHHI YKIOH OTACIBHBIX YUYAaCTKOB MPOI0JIBLHOI0 IPOQHIIS BOAOTOKA, %o;

I — AnuHa 9aCTHRIX YYACTKOB MPOJOIEHOTO MPOQUIIST MEXITY TOUKAMH Mepernda, KM;

L — runporpaduueckas AarHa BOJOTOKA 10 ITyHKTa HAOIMIONCHUH, KM.

CpenHeB3BEUICHHBIH YKIIOH ONpPEENAIOT TOJIBKO JUIsl HE3aperylHpOBaHHBIX BOJOTOKOB, a TaKXkKe
JUISL Y9aCTKOB PEK, PACIIOJIOKEHHBIX B HIDKHUX Obedhax BOTOXPAHMIIHILL

4) cpennsas BeIcOTa BomocObopa Hy, M, Hax ypoBHEM MOpS; ONPEASISIOT IO THUIICOTpagpuIecKon
KPUBOU BOJ0COOPA WK 110 (hopMyIie

Flam| 30, Huic)(08) 124, 72)
i=1

rie H,j — BBICOTa MOBEPXHOCTH FOPU3OHTAIILHOTO CEYEHUS (TOPU3OHTAIIN), M;

AA; — mToaib MEXIy ABYMS COCETHIMH TOPU30HTAIISIMH, KM

A — obmas momaaks Boxoctopa, kv’

5) oTHOCHTENbHAs JECHCTOCTh Bomocbopa f,, % obiei momani Bogocbopa (Jec 1 KyCTaApHUKH Ha
MPOXOIMMBIX OOJIOTaX B JIECHBIC YTO/IbsI HE BKIIIOYAIOT);

6) OTHOCHTENbHAs 3a00JI0YeHHOCTh BonocOopa fs, % obmieil miomanu BoaocOopa; BEIYUCIAIOT C
pasziesieHreM OOJIOT Ha BEPXOBBIE U HU3WHHEIE;

7) oTHOCHTENbHAs 03epHOCTH BomocOopa f.,, %, mpemcraBisiomias coOOW OTHOLICHHE CyMMBI
TUTOIACH BCEX 03€p, PACIIONOKEHHBIX Ha BogocOope, K 00IIe Tuiomaan Bogocoopa;

8) cpemHeB3BelIeHHas 03€pPHOCTH IS HENPOTOUHBIX o3ep f., % oOmell mromanu Bomocbopa;

BEIYUCITIIOT C YYETOM PACIOIOKEHHUS 03ep Ha BoJocOope 1o hopmyIie
n
fl, :(z S, fiJ/AZ, (7.3)
i=1

rae Sj — MJIOoIaan 03ep;

fi — TIommaM Bo10C60POB ITHX 03€D;

A — muTomaap BorocOopa peKu 0 3aMBIKAOIIETO CTBOPA;

9) 3akapcToBaHHOCTH BojgocOopa f, % oOmiel riomamu BogocOOpa; ONPEAENAIOT OTHOMIEHUEM
3aKapCTOBAHHOM IUIOMIAN BOJOCOOPA KO BCEH €ro IIIOIIAIH;



10) oTHOCHTeNbHAS pacmaxaHHOCTh BomocOopa f,, % obuieil rromaan Bomocbopa; OMPeaesoT
OTHOIIEHHEM IUIOIIAAN PacliaxaHHbIX 3€MeJb M0 CEIbCKOX03HCTBEHHBIE KYJIbTYphl Ha BOJIOCOOPE KO
BCE ero Iionaam;

11) xapakTepucTHKa THUIA ITOYBOIPYHTOB, CIIArarolIMX MOBEPXHOCTh BOJOCOOpA; ONPEACNSIOT MO
MOYBEHHBIM KapTaM, a TaKkKe BBIIACISIIOT ISATh TPYMI ITOYBOIPYHTOB NMO MEXAaHMYECKOMY COCTaBY:
TIIMHUCTBIE, CYTIIMHUCTBIC, IeCYaHble, CylecyaHble 1 KAMEHHCTEIC;

12) cpenmsis TioyOMHA 3ajeraHWs YPOBHS TPYHTOBBIX BOJ (IIEPBOTO BOJOHOCHOTO TOPH30HTA);
OIIPE/ISIISIFOT 110 THAPOTEOIOTHISCKUM KapTaMm;

13) XapaKkTepHCTHKH 3aperyJHpOBAaHHOCTH pPEYHOH CHCTEMBI HMCKYCCTBEHHBIMH BOJOEMaMH
(KOTMYECTBO, PaCTIONIOKEHUE U PETYIHPYIOIIHE EMKOCTH);

14) xapaxrepuctuka penbeda (PaBHHUHHBIH — OTHOCHTENBHOE KOJeOaHME BBICOT B Ipenenax
BonocOopa Meree 200 M, TOpPHBIN — OTHOCHTENILHOE KoJieOaHKe BBICOT Ha BojiocOope 6osee 200 m).

7.8 Jlns BomotokoB Mambix pek (F < 200 kM%) JONOIHHTENIBHO ONMPEIETSIOT CIISAYIOIHE
XapaKTEePUCTHKU:

1) cpenHuii yKJIOH CKIOHOB BosocOopa |, %o; ONpEensoT Mo kapraM | IUIaHaM B TOPU30HTAISIX

1o opmyie
I, :(hili)/A,

i=1

(7.4)

rae h — BricoTa ceueHus penbeda, M;

n
> l; — cymma JutH n3MepeHHbIX TOpU30HTalell B peaenax Bogocoopa, Km;
i=1
2) TYCTOTY peuHOii CeTH BOmocOopa p,, KM/KM?; ONPENENIIOT KAK OTHOIIEHHE CyMMApHOH JUTHHBI
BCEX BOJIOTOKOB (pEeKH, KaHaJbl, KaHaBbl) HAa BogocOOpe K o0mIel miomaan Boxocoopa

o=(E1)rm:

3) TYCTOTY PYCIOBOIT CETH BOXOCO0pa Po, KM/KM2; OIPEACIIAIOT KAK OTHOIICHHE CYMMApHOH JUTHHBI
PEUHBIX JTOJIMH, CYXHX PYCEN, OBparos, 0ajioK 1 JIOTOB K OOIIeH tIomaam Bogocoopa.

T'uaporpaduyeckue XapakTepUCTHKH PEKM U €€ BOJocOopa OMpenensioT IO HOBEHIIUM
TomorpaMuecKuM KapTam, MaciiTabbl KOTOPBIX BBIOHMPAIOT B 3aBHCUMOCTH OT pa3Mepa pPeKH H
penbeda BogocOopa Mo CIAeAYIOMNM PEKOMEHIAIHSIM:

a) JUTA OTIpeNIeNIeHus IIIoMIaIel BOZoCOOpOB, MITHH PEK U YKIIOHOB — 110 Tabmume 7.1;

0) 1uis orpeneneHust THApOorpadUIecKuX XapakKTePIUCTUK BOJTOEMOB — o Tabmwe 7.2;

4) xapaxkTep IMOYBOTPYHTOB, CTENICHb 3aKaPCTOBAHHOCTH, MTyOHHY 3aJleraHHs YPOBHSI PYHTOBBIX
BOJI OTIPEJIEJISAIOT 0 CIELUAIBHBIM KapTaM (TIOYBEHHO-TPYHTOBBIM U THAPOr€0IOTHIECKUM).

(7.5)

Tabmuia 7.1 — MacmTadbl KapT, HCHOJb3yeMble Uil OnpeaeeHus MIomaneii Bo1oc6opos,
JUTHH PeK U YKJIIOHOB

2
Macutabbl KapT IpH IJIONIA1 BOA0cO0pa, KM

XapakTep MECTHOCTH <10 10-50 50- 200 > 200
PaBHuHHBIE, mycTBIHHBIE M 3abonouennsie| 1:10000 1:25000 1:50000 1:100000
crnabopacusicHeHHbIC PailOHBI
I'opHbIe 1 XOJIMHUCTEIE 1:25000 1:50000 1:100000 1:100000
CunbHOpACUICHEHHBIC PaHOHBI

Tabmuna 7.2— MacmrTadbl KapT sl onpeaejeHHs] THAPOrpa@UYecKNX XapaKTEePHUCTHK

BO/I0EMOB
Bonoemsl [01a 16 H306paKEHHs BOSOEMA Ha KapTe, CM- MacmTa0sl KapT
Kpynueiimme n Gonbuve > 1000 1:100000 - 1:500000
Cpennne 500-1000 1:50000 - 1:100000
Maubie 100-500 1:25000 - 1:50000
Camble MaJible 10-100 1:10000 - 1:25000

Kareropuu pek (Oompimue, cpeqHie, Manble) B 3aBUCHMOCTH OT IUIOMIAIN BOJAOCOOpa MPHUHATH B

coorBercTBuu ¢ 'OCT 19179.

7.9 Tlpu ompeneneHuu THAPOrpadUUYECKUX XapaKTEPUCTUK BOJOTOKA U BOJIOcOOpa BBIOOD
Macuitaba Tonorpauyeckux KapT, YCTAHOBJICHHE MECTOIIOJIOKEHHUS BOJOpPA3ZCIbHBIX JIMHUH,




HNCTOKOB, YCTBEB BOJOTOKOB H KapTOMCTPUUYCCKHUC U3MCPCHHUA TPOU3BOAAT B COOTBETCTBHUU C
tabmuuamu 7.1 u 7.2.

7.10 [1y11 BOCCTaHOBJIEHUSI MHOTOJIETHUX PSIJIOB THAPOJIOIMYECKUX XapaKTEPUCTUK IPH OTCYTCTBHU
JIAHHBIX TUAPOMETPUYECKUX HAOJIONECHUH NMPHUMEHSIOT 3aBUCHMOCTH CTOKa OT CTOKO(OPMHUPYIOLIINX
(hakTOpOB, KOTOpPBIE CTPOSAT JUIS MPOIOJDKUTEIBHBIX PSAIOB HAa peKax-aHaJorax B OJAHOPOIHOM paioHe.
OcHOBHast 0COOCHHOCTB IIPH IIOCTPOSHUH SMITUPHYESCKHX 3aBUCUMOCTEN — MX 00IIast A1t TEPPUTOPUH
CTPYKTYpa, NO3BOJILIIOIIAS HWHTEPIIOIHPOBATH MapaMeTphl, KO3()(GHLUHEHTH U CTOKO(QOPMHUPYIOIIUE
(akTopbl Ha HeH3y4eHHbIH BogocOop. [locTpoeHue U aHANN3 3aBHCHMMOCTEIl OCYILIECTBIISIIOT TaKKE B
COOTBETCTBUH ¢ TpeboBaHMIMHU yHKTOB 4.3, 4.15 u ycnosus (6.1).

T'omoBoii cTOK

7.11 Ilpu oTcyTCTBUHM HAONIOJCHUI 32 CTOKOM B PAacueTHOM CTBOPE IapaMeTphl paclpe/ieieHHs
(cpennee, ko3(h¢UIMEHT BapHalK, OTHOLIEHHE KOI(PPHUIUEHTa aCHUMMETPUH K KOI(PPHUIUEHTY
Bapuanuy 1 Ko3QQUIUESHT aBTOKOPPEISIIN) ONPEIEISIOT 0 peKaM-aHaloraMm.

7.12 B 3HaueHMs1 CpeHETO MHOTOJETHETO CTOKa (HOPMBI), ONpe/eNeHHbIe 0 pailOHHOW KapTe,
cllelyeT BBOIUTH IIONPABKHM Ha BIMSHHE MECTHBIX a30HANBHBIX (DAKTOPOB, KOTOPHIE YUHUTHIBAIOT
HETIOJTHOE JIPEHUPOBAHUE DPEKaMH IOA3EMHBIX BOJ, HAIWYME KapcTa, BBIXOJOB MOA3EMHBIX BOZ,
0COOCHHOCTH TEOJOTMYECKOr0 CTPOEHHs OacceliHa, XapakTep MHOYB (TPYHTOB), IpOMEp3aHHE H
MEPEChIXaHUE PEK, pa3INdue CpPEAHUX BBICOT BOJOCOOPOB M JApyrue ocobOeHHocTH. IlompaBku
ONIPENEISIIOT IYyTeM IOCTPOCHHUSI 3aBHCHUMOCTEH CpEeIHEr0 MHOTOJETHETO CTOKAa OT a30HAIbHBIX
(hakTOpOB.

7.13 CpemHee MHOTOJICTHEE 3HAUCHHE CTOKA (B MOIYJISIX HITH CIIOSIX CTOKA) [T PACYCTHOTO MTyHKTA
(meHTpa TSHKECTH BOAOCOOpa) HA PABHHUHHOW TEPPUTOPUM WM NMPU HE3HAUUTETHHO MEHSIOIIEMCS
penbede onpeaesoT JUHSHHOW HHTEPIIOIAIIUCH MEXK Ty H30JIUHUSIMU CTOKA.

B ciyuae nepecedyeHust BogocOOpa HECKOJILKUMH W30JIMHUSMHU CPETHEB3BEIIEHHOE 3HAUCHNE CTOKA
BBIYHCIIAIOT 110 (hopMyJie

Oep = (Q1AL + QoA +...+ Qndn)/A, (7.6)
rae Oi, Oz,..., Qn — CpeAHHE 3HAYCHHUS CTOKA MEXIY COCEIHHUMH H3OJIMHHSAMH, IEPECeKaronIIMI
BOI0COOD;

Ay, Ay,..., Ay — COOTBETCTBYIOIIHE TUIOIIAIN MEXKTY N3OIHMHUSIMU;

A — ofmas mronaab BoocOopa 0 pacueTHOTO CTBOPA.

7.14 CpemHee MHOTOJIETHEE 3HAYCHHE CTOKA HEHMCCIEIOBAHHBIX TOPHBIX PEK CIEAYET OIPeneiiTh
MO paifOHHBIM 3aBHCHMOCTSIM CTOKa OT CpeJHel BBICOTHI BOJOCOOpA, YCTaHOBJICHHO ISl M3yYECHHBIX
PEK B pailoHe UcclieIOBaHuUS.

B HOCIAX YTOYHCHHSA CPCIHEr0 MHOTOJIETHCTO 3HAYCHHSA CTOKa OTACIBbHBIX TOPHBIX PEK IO

3aBucuMocTsiM = f H, , COCTaBJICHHBIM 1IJI1 JOCTAaTOYHO KPYIIHBIX all0OHOB, HCIOJB3YIOT
% >

JIOTIOJTHUTEIbHBIE (PAKTOPHI (IKCIIO3UIINIO CKJIOHOB | JP.).

7.15 3nauenns ko3¢ ¢unnenta Bapuanun C, HENCCIEJOBAaHHBIX PEK CIEAYET ONPEeIsTh M0 KapTe
M30JIMHMI DTOrO MapamMerpa WM N0 PalOHHBIM AMIIMPHYECKHM (OpMyiaM, B KOTOPBIE BBOJIST
NONPaBKU Ha a30HAJIbHBIE (DaKTOPBI.

KoaddurmenTs! Bapuanuy mo paifOHHBIM SMIIMPHYECKUM (OpMyJiaM ONPEIEIIOT B 3aBUCHMOCTH
OT CpEeIHEero MHOTOJIETHEr0 3HAa4YeHHs CTOKa, IUIOLIAJM BOJOCOOpa PEKHM MM CpPEIHEH BBICOTHI
OacceiiHa (11 TOPHBIX paiioHOB). D(P(HEKTUBHOCTH PErHOHAILHBIX 3aBHCHUMOCTEH OIMPEICIIIOT
ycnoBusimH (6.1).

Ha ropubIx pekax, B 6acceifHaX KOTOPBIX HMEIOTCS JIEHUKH, 3aHnMaronme oonee 10 % ux obmiei
TUTOLIA T, YCTAHABJIMBAIOT PalOHHbBIC 3aBUCUMOCTH K03 (hUIMeHTa BapHalliK OT CTETICHU OJIEJICHEHHUS
BOJIOCOOPOB PEK.

7.16 KoahpunmeHt acuMMeTpun yCTaHaBINBAIOT B COOTBETCTBHU ¢ 5.7.

7.17 Tlpu oTCYTCTBUM JaHHBIX HaONIOJCHNUIT 32 TOIOBBIM CTOKOM B Pacue€THOM CTBOPE JIOITyCKaeTCs
MPUMEHSATH YIMITUPHUUECKHIE 3aBUCUMOCTH OT METEOPOJIOTHUECKHX U JIPYTHX (PaKTOPOB.

7.18 T'070BOI CTOK MpH HAIMYMM TNPOAODKHTEIBHBIX PSIOB METEOPOJOTHYECKUX (HaKTOPOB
JOIYCKaeTCsl PacCUMTHIBaTh KaK CyMMY CIIOEB CTOKAa CE30HHBIX COCTABIIAIOIIMX 32 T'€HETHYECKH
OJTHOPOJHbIE TepuoAbl. JlIss pek ¢ BECEHHHWM IOJIOBOJbEM MOXKHO BBIJCIHTh TPH OCHOBHBIX
TeHETUYECKH OJHOPOJHBIX CE30Ha BHYTPH rOfia MO YCIOBUSAM (POPMUPOBAHUSI CTOKA: CE30H BECEHHETO
MOJIOBO/IbSI, CE30H JIETHE-OCEHHEH MEXEHM W JOXKICBBIX IaBOJKOB M CE30H 3UMHEH MEXKEHH.
MertouKa BKIIFOUAET CIIETYIOLINE OCHOBHBIE ATAIIbI:

- ISl KQXKI0TO BOJIOCOOpa ONPENEIISIOT OTHOPOIHBIE THIPOJIOTHYECKUE CE30HBI U 3a KaXK/Ibli CE30H
paccUMTHIBAIOT CJIOM CTOKA M IpeJroaraeMble cTokodopmupytommue GakTopsr;

- JUISL KaXXJJ0r0 BoA0ocOOpa U KaKIAO0TO THIPOJIOTMYECKOTO CE30Ha CTPOSIT 3aBUCHMOCTH CIIOEB CTOKA



0T CTOKOGOPMHPYIONIMX (AKTOPOB M K3 HUX BBIOMPAIOT HaWOOJee 3HAYUMBIC C OOINEH s
TEPPUTOPUU CTPYKTYPOii;

- IaThl Ha4asa ¥ OKOHYAHUsI OTHOPOAHBIX THIPOJIOIHYECKUX CE30HOB 0000IIAl0T IO TEPPUTOPUH U
WX 3HAYCHUS ONPENEISIOT 111 HEM3Y4EeHHOTO BOI0cO0pa;

- B TPaHUIAX MOJYYEHHBIX CE30HOB JJIsi HEM3YUYEHHOTO BOIOCOOpa ONPENEIISTIOT MHOTOJISTHUE PSIIbI
CTOKO()OPMHPYIOIUX (PAKTOPOB, BXOAALINE B yPaBHEHHS TEPPUTOPHATIBHO-00ILEH CTPYKTYPBI;

- K03 PUIIMEHTHI ypaBHEHUH CE30HHOTO CTOKA TEPPUTOPHUATBHO-00IIECH CTPYKTYpBI 0000IIAIOT IO
TEPPUTOPHH U UX 3HAUCHUSI ONIPEICIISIOT A1 HEM3y4EeHHOTO BOJ0CO0pa;

- Ha OCHOBE pSIOB CTOKOQOPMHUPYIOMHX (HAKTOPOB U KOIPPHUINEHTOB ypaBHEHHH s
HEM3y4EHHOTO BOJ0COOpa BEIYHUCIIAIOT MHOTOJIETHUE PSIIIbI CE30HHOTO CTOKA;

- CJIOM TOJIOBOTO CTOKA ONPEIEIISIOT KaK CyMMBI CIIOEB CE30HHOTO CTOKA;

- I1O pAAY BBIYUCICHHOI'O I'OJ0BOT0 CTOKA OIMPEACIIAIOT IMapaMETPhbl U KBAHTUJIN PACIIPECACIICHUS KaK
JUIS CITydasi TUAPOJIOTHUECKUX PACUETOB MPHU HAIMYMHU JaHHBIX HaOMoAeHu (pa3zaen 5).

BHyTpuronoBoe pacnpeiesieHue cTOKa

7.19 Ilpu OTCYTCTBHM [aHHBIX THAPOMETPUYCCKUX HAOIIOJCHHA B CTBOPE IPOCKTUPOBAHUS
pacdyeTHOe BHYTPUIOJIOBOE paCIpelesieHue CTOKa ONPENENAOT MO JaHHBIM pEeK-aHaJIOroB, IIO
PallOHHBIM CXE€MaM U M0 PETMOHAJIBHBIM 3aBUCUMOCTSIM.

B nepBoM ciyuyae OTHOCHUTENbHBIE 3HAUEHHS CTOKA 3aJaHHOI BEPOSITHOCTU IPEBBIIICHUS 33 BCE
MeCsLbl BOJOXO3SMCTBEHHOIO rojla U COOTBETCTBYIOIIEH IpaJald BOJHOCTH ONPEIEISIIOT IyTEM
pacdeTa Mo JaHHBIM JOCTaTOYHO JJIUTEIHHBIX HAONIONEHH Ha peKe-aHalIore, a BO BTOPOM — IIyTeM
COCTaBJICHUS palloHHON CXeMBl BHYTPUIOJIOBOTO paclpesieNeHus] CTOKa 10 pe3ysibTaTaM PacdeToB 10
IpyTmIie peK-aHaJoroB.

7.20 IlpuMeHeHHWEe MeETOAA aHAJOTMU JJsl pacyera BHYTPUTOJOBOTO paclpesieleHus CTOKa
PEKOMEHAyETCS IUIsl PaBHUHHBIX TEPPUTOPHHA M IUIOCKOTOPUN TPHU CPaBHHUTEIBHO OJHOOOPa3HBIX
¢usuKo-reorpaduueckux ycnopusx. Jlomyckaercs Ipu HaaIexaneM 000CHOBaHUH ITPUMEHEHHE 3TOTO
MeTofa M JUId TOpHBIX pailoHOB. 3a aHanor NPHUHUMAIOT DPEKy, YJOBIETBOPSAIOUIYIO YCIOBHSIM,
NpuBEACHHBIM B 4.11.

7.21 PacueT BHYTPHUTOIOBOTO paCIIPEIEICHUs CTOKA TIPOM3BOIAT 110 PETHOHATBHBIM 3aBUCHMOCTSIM
mapaMeTpOB CE30HHOTO CTOKa OT ONPENeNSIOMuX (PaKTOPOB: IUIOMAAH BOAOCOOpa PEKH, O3EPHOCTH,
3200JI04€HHOCTH, JIECHCTOCTH, XapaKTepa MOYBOTPYHTOB, a B TOPHBIX YCIOBUSIX — TaKXKe OT CpeIHeH
BBICOTHI BOZ0COOpa M T. II.

7.22 Tlpu mpHUBENCHUH MECSYHOTO, CE30HHOI'O M TOJI0BOIO CTOKOB K MHOTOJIETHEMY IEPUOIY
HCTIONB3YIOT peKoMeHJanuu pasfena 6. OmnpeneseHHe pacdeTHOTO0 BHYTPHUIOJOBOTO paclpeleNeHust
CTOKa IO Ka)I0W U3 PeK-aHAJIOTOB MTPOU3BOIAT COTIIACHO peKoMeHaalusam 5.19—5.24,

7.23 OCHOBHBIM METOJOM 00OOIIEHHSI JAHHBIX 110 BHYTPUT'OJJOBOMY DPAacCIpENENICHHIO CTOKa Kak
JUIs. paBHUHHBIX, TaK ¥ 7Sl TOPHBIX PalfOHOB SIBNISETCS COCTABJICHHE PAallOHHBIX CXEM MEXCE30HHOIO U
BHYTPUCE30HHOTO paclpeieieH!id CTOKa, HEOOXOAMMBIX ISl ONPEEICHUs] PACUETHOTO KaJEeHAapHOTO
pacrpeneneHusl MECAYHOIO CTOKa B XapaKTEPHOM II0 BOAHOCTHU TOy HCCIENYyEeMOH HEM3YUYEHHON PEKH.
Me:xce30HHOE paclpelelieHHe CTOKa BBIPAXAIOT B JOJMAX TOAOBOTO CTOKA, & BHYTPUCE30HHOE
pacmpenieneHue CToka — B JOJIAX CTOKa COOTBETCTBYIOLIETO CE30HA. B 3aBUCHMMOCTH OT Xapakrtepa
pelaeMoil MpakTUYECKOW 3aauyd U MPUHATOrO B pacdyeTrax METOJla ONpPENENICHHUsS BHYTPUTOAOBOIO
pactipeneneHusl CTOKa ISl paifoHa wWcciefoBaHUS (WM palioHa TPOEKTUPOBAHHA) MOTYT OBITH
MOCTPOCHBI Pa3UYHBIC pacdeTHbIe cxeMbl. OOMMMHU MPH MX yCTAHOBJICHWUH SIBISIFOTCS BBISBICHHC U
yYeT OCHOBHBIX MPHUPOAHBIX (HaKTOpOB (ILIOMAMU BOJOCOOpa W O03€PHOCTH Ha pPaBHUHAX MU
TUIOCKOTOPbSIX, CPEIHEH BBICOTHI BOAOCOOpPAa — B MEPECEUEHHBIX TOPHBIX PaliOHax).

7.24 TlocTpoeHue cpelHell MHOTOJIETHEW KPUBOW MPOJIOIKUTEIBHOCTH CYTOYHBIX PACXO/I0B BOJIBI
MPOU3BOJIAT MeETOAOM aHajmoruu. CpefHIOI MHOTOJIETHIOI KPHUBYIO  IPOAOJKHTEIBHOCTH,
MOCTPOCHHYIO JUIS PEKH-aHaJlora B OTHOCUTENIBHBIX 3HAYEHUSAX (B JIONSAX €€ CPEJHEMHOTOJIETHEro
TOJIOBOTO pacxojia BOABI), IEPEHOCIT HAa HEU3YUEHHYIO PEKy C y4eTOM HOPMBI CTOKa HEU3y4E€HHOMH
PEKH, MOTyYeHHOH B cooTBeTcTBUM ¢ 7.11 —7.18.

MaxkcuMaJibHBIH CTOK BOABI PeK

7.25 Metonapl OIpEACTICHUs] PACUYCTHBIX XapaKTEePHUCTHK MAaKCUMAalIbHOIO CTOKA BECCHHETO
MOJIOBOIbS ¥ JJOXK/IEBBIX ITABOJIKOB MOAPA3IEIISIOT Ha CIICYIOIIHUE:

a) P HATWYMK OJJHOM WJIH HECKOJIBKUX PEK-aHAJIOTOB;

0) pU OTCYTCTBHH PEK-aHAIOTOB.

3HaYCHHS MapaMeTpOB U KO3(PPUIMEHTOB B pacueTHHIX (popMylax clelyeT YTOYHAThH HA OCHOBE



UCIIONIb30BaHMs THAPOMETEOPOJIOTHYECKO HMH(pOPMAalK 32 BeCh IIEPHOJ]l HAOJIOJCHUH, BKIIOYAs
MOCJICIHHUE IO/Ibl, B COOTBETCTBUH C 4.3.

7.26 BpIOOp pek-aHaJIoroB ClIeAyeT MPOBOANUTH C COOMIOIeHNeM TpeOoBaHMH, yka3aHHbIX B 4.11, a
TaKKe TPH COOJIIOIEHUN YCIIOBUIA:

L/ A0,56 ~ La / A;)’SG; (77)
JAO,SO ~ JaAg,SO, (78)

riae L u L, — nnmHa necnexyeMoii peku 1 peKH-aHajiora COOTBETCTBEHHO, KM;

J 1 J, — YKJIOH BOJTHOI TOBEPXHOCTH HUCCIIEyEMOH PEKH U PEKH-aHAJIOra, IPOMHIILIE;

A n A, — IO BOI0cOGOPOB HCCIeTyeMOil PEKH I PEKH-aHATIOra COOTBETCTBEHHO, KM,

7.27 Tlpu ucroab30BaHUN HECKOJIBKHX HE3aBUCUMBIX (HO HE 00siee TpeX) pernOHaIbHBIX METOIOB H
CXeM pacyeTa MAaKCHMaJbHOTO CTOKa OKOHYAaTEeJIhHOE pacueTHOE 3HAaueHHe paccMaTpuBaeMoit
XapaKTepUCTUKH IPUHUMAIOT B COOTBETCTBHH C 4.10.

Becennee mosioBoabe

7.28 Tlpu HanM4YMKM PEK-aHAJIOTOB ONpPEJCICHHE MaKCUMAJbHBIX PACXOJOB BOJBI BECEHHETO
MOJIOBO/IbSI BBITIOJHSIOT 0 PEAYKIIMOHHON (opmyrte (7.9).

[lpy HanM4YMU JAHHBIX METEOPOJIOTHYECKHX HAOJIONCHUH, MO3BOJSIONIUX PACCUUTHIBATH
BOJIOOTJa4y M3 CHEKHOTO MOKpPOBA, PaCcXOJbl BOJBI BECEHHETO IOJIOBOJbS MANBIX PEK JIOMYCKaeTCs
OTIPEJIEIISITh MO YIPOIICHHBIM FeHETHIECKUM (OPMYJIaM, CTPYKTYpa KOTOPBIX M METOMBI OIpe/IeIeH s
[1apaMeTpPOB PEryIaMEHTUPYIOTCS TeppUTOpHAIbHBIMUA CTPOUTEIILHBIMU HOPMAMHU.

7.29 Metoapl pacueTa MaKCHMAJIbHBIX PACXO/I0B BOJBI PEK BECEHHETO MOJIOBO/IbSI IPUMEHSIOT IS
PEK ¢ IUTOMIAAIMHU BOIOCOOPOB OT IEMEHTAPHO ManbIX (MeHee 1 KMZ) 110 20000 KM st €BpOIEUCKOMN
wacti Poccnu u 10 50000 kM® — [T a3MATCKO# YaCTH, 32 MCKITIOUCHHEM TPAH3HTHEIX YYACTKOB PEK,
rae MPOUCXOAWT CHJIBHOE pAacIUIacThIBaHHE BOJHBI  TMOJIOBOIbS, BBI3BIBAIOIICE CHU)KCHHE
MaKCHMAJIbHBIX PACXOIOB BOJBL.

[lpu TPOEKTUPOBAHMK COOPYXKEHHUI Ha peKax ¢ IUIOMAIIMH BOJOCOOPOB, IPEBBIIIAIOIINMHE
yKa3aHHBIE TPEIebl, MAaKCUMATbHBIE PACXOJbl TANbIX BOJ IPHU OTCYTCTBUH THIPOMETPHUUSCKHUX
JAHHBIX ~ OMPENENSIOT [0  Pe3ysibTaraM HHXEHEPHO-THIPOMETEOPOJIOTHIECKUX H3BICKAHUN B
HCCIIelyeMOM CTBOPE.

7.30 PacyerHblii MaKCHMAaJbHBIH PACXOJ BOJBI BECEHHETO MOJIOBOMBS Qe M3/c, 3aJaHHON
BEPOSITHOCTH TIPEBBIILICHNUS Py, IPU HAJTMYMU PEK-aHAIOTOB OIPEIEIISIOT [0 PEAYKIMOHHON GopMmyIie

Quoo = Kohpostt88:8,A 1 (A + Ay)", (7.9)

rne Ko — mapamerp, XapakTepH3YIOLIHiA JPY>KHOCTh BECEHHETO IOJIOBOJIbS; PACCUUTHIBAIOT KaK

cpeaHee us 3Ha‘leHHﬁ, OIIPEACIICHHBIX IO AJAaHHBIM HECKOJIBKHMX PCEK-aHaJIOIr'oB O6paTHI)IM IMyTeEM U3
dhopmyast (7.9);

Ny, — pacyeTHbIi CIIOW CYyMMAapHOTO BECEHHEro CTOka (0e3 Cpe3Kd IPYHTOBOTO MUTAHHUS), MM,
©XKETOJIHON BEPOATHOCTHU MPEBBIMICHHUS Py,; ONPEICISIOT B 3aBUCUMOCTH OT KO3 dHUIIMEHTa BapHaliu
C, u otHomrenust C/Cy, a Tarxke CpeTHero MHOTONIETHETO CJI0sI CTOKa hy;

1B — KO3()ODHUIMEHT, YYNUTHIBAION[MH HEPABEHCTBO CTATUCTHYCCKUX MApaMETPOB KPHBBIX
pacrpe/iesIeHHs CI0eB CTOKA U MAKCHMAJIbHBIX PacX0J0B BOJIBI;

3, 81, 8 — KOI(DPUIMEHTBI, YIUTHIBAIOIIIE BIUSHUE BOJOXPAHIINIL, IPYIOB U MPOTOYHBIX 03€p
(8), 3anecennoctH (81) ¥ 3a00JIOUCHHOCTH PEYHBIX BOIOCOOPOB (8,) HA MAKCUMAJTBHBIE PACXOJIbI BOJIBI;

A — nunoma s BoiocO0opa ueciieyeMol peKH 0 pacyeTHOTO CTBOPA, KM’

A; — NONONHHUTENbHAS TUIOIIA/b, YYUTHIBAIOIIAS CHIKCHHE MHTCHCUBHOCTH DPEIYKLHH MOJIYJIS
MAKCHMA/IbHOTO CTOKA C yMEHBIIEHHEM IUIOMIA I BOXOCO0pa, KM

N — MoKa3aTeib CTEIICHU PETyKIIHH.

[TokazaTens cTemeHW peaykKuuud N U mapamerp A; B ¢opmyne (7.9) ompenensioT Ha OCHOBE
3aBUCUMOCTH Omax poe = T(A) TI0 TaHHBIM HAOIFOICHNH HAa N3y9IEHHBIX PEKaxX HUCCIICMYyeMOTO paioHa, rie
Omax p% — MOJIYJTb MAKCHMAJILHOTO CTOKA.

IMpu oGocHoBanuu B ¢opmyny (7.9) nmomyckaercs BBeACHHE OINOJHUTENBHBIX IapaMeTpoOB,
YUHUTBIBAIOIINX BIIUSHUC €CTCCTBCHHBIX u HNCKYCCTBCHHBIX d)aKTOpOB Ha (l)OpMI/IpOBaHI/IC
MaKCHMaJIbHOTO CTOKa BOJIbI PEK BECEHHETO MOJIOBOIbSL.

7.31 CpenHuii MHOTOJICTHHIT CITON CTOKA BECEHHETO MONOBOIBS Ny CIeayeT onpeaensTh N0 JaHHBIM
PEeK-aHaJIOrOB WJIM WHTEPIIOJSIIMEH 1O KapTaM, TOCTPOSHHBIM JUISi MCCIIEyeMOro palioHa ¢ y4eToM
NOCIICIHUX JIET HaONoJeHni. B 3HavYeHHe cpeHero MHOTOJICTHETO CJIOS BECEHHEro CTOKa BHOCST
NONpaBKA HAa y4yeT BJIMSHHUSA MeECTHBIX (akTopoB (IUIOMAgs BOJOCOOpa, YKIOHBI CKJIOHOB Ha
BOJI0COOpE, 03EPHOCTH, 3aIECEHHOCTD, 3200JI04€HHOCTh, pacIIaXaHHOCTb):

a) U1 peK CTemHO# 30HBI Poccnn W mONymycCTHIHHOM 30HBI 3amagHoit CHOMPH C IDIOMIAIIMH



Bo0cG0poB Menee 3000 km? B 3HaUEeHHS Ny CIeAyeT BBOAUTH MOMPABKH HA ydeT IUIOMA[1 BOIocoopa
Ha OCHOBeE MocTpoeHust 3aBucumMoctH hy = f(A) ¢ yyeTom MaTepranoB HaOJIIOICHUH TOCIIEAHUX JIET;

0) I ManBIX PAaBHUHHBIX PEK C IUTOMmMAmsIMu BogocOopor MeHee 200 KM JIECOCTEITHOIA, CTEITHOH,
HOJIYITYCTHIHHOW 30H W 3aCyLUIMBBIX CTeNeil MompaBoYHble KOI(PQPUIMEHTHl YCTAHABIUBAIOT IO
3aBucumoctu hg = f(J,), re J, — ykion Bogocoopa;

B) NIpH HAIWYHH O3€p, PACIONIOKEHHBIX Ha BOAOCOOpE pEeKH, IMOMPaBOYHBIE KOAPPHUIIMEHTH K
CpelHeMY MHOTOJIETHEMY CIIOK0 CTOKa BECEHHETO TOJIOBOIBS Ny OTIPEIessIIoT Mo CBSI3M CIIOS CTOKA CO
3HAUCHWSIMH CPEJIHEH B3BEIICHHOM 03epHOCTH peuHbIX Oacceitno hy = f(A,,), ipu sTOoM mapamerp A,
%, ompenensoT no Gpopmyie

A, = 3 (100S,A / A?) (7.10)
i=1

rie S — IUIOIMmab 3epKaa 03epa, KM’

A; — miomas BogocGopa o3epa, kv’

A — momaae BogocOopa B pacdeTHOM CTBOPE PEKH;

r) UIE BOHOCOOPOB C 3aJICCEHHOCTHIO, OTJIIMYHOH OT CpefHeH 30HANBbHON (paifloHHOIN),
TOTIPABOYHBINA KOI(P(HUIMEHT OIMpPENENAIOT M0 COOTHOmEHHI0 A, /A, Toe A, — 3aleCeHHOCTbH
pacdeTHoro Bojocbopa, %; A, , — cpeqHee paliOHHOE 3HAYCHHUE 3aI€CEHHOCTH, Y.

Bbruncienne cpeHero paOHHOTO 3HAUEHMSI 3al€CEHHOCTH BOJOCOOPOB BBIMONIHSIOT Kak
cpenHeapu(pMeTHIEeCKOe M3 3HAYCHUH 3aJe€CeHHOCTH, %, M0 ONMKaHIIMM pPeYHBIM BOAOCOOpaM
(BomocGopsr ¢ A > 200 kM? — IS JIeCHOH U IecocTernHoit 308 1 A > 2000—3000 kM’ — [7ist 30H
cTernel U MOMYMyCThIHB).

7.32 Koa¢duumeHTt Bapualyy ciIosi CTOKa BECEHHETO MOJIOBOJIbSI MPUHUMAIOT 110 peKaM-aHalloraM
WIM WHTEPIOSIIMEH 1O KapTaM HW30JMHHUM 3TOro IMapamerpa, MOCTPOEHHBIM JUIS HCCIEAyeMOTo
paiioHa.

Hns pek ¢ mromansmu Bogocbopo 4 < 200 KM’ B 3HAUEHUS, MOTYYEHHbIE MHTEPHOSALIHUEH Mo
KapTe, ClieqyeT BBOAUTH MONPABKH, OlpenesseMble o 3aBucHMocTAM C, = f(A) st paBHHHHBIX peK
C, = f(H;) — ms ropubIx pek, rae H, — cpeanss BeicoTa peuHoro bacceiina, M.

7.33 PacueTHoe 3Ha4YeHHE OTHOUICHHS KOA(hHIMEHTAa aCUMMETPUU K KOA(QQUIMEHTY BapHaluu
C4/C, yCTaHaBIMBAIOT B COOTBETCTBHH C TpeOOBaHUAMH 5.7.

7.34 Koaddumuent O, yYNTHIBAIONINHA CHIDKEHHE MAaKCHMAIBHOTO pacxolla BOJBI BECEHHETO
MIOJIOBOIbS Ha PEKax, 3apETyINPOBAHHBIX MPOTOYHBIMHU 03€PaMH, CIEAYET ONPEACTIATh 10 (hopmyIie

d=1(1+CA,), (7.11)
rae C — xoaddunmeHT, mpuHIMaeMbIid paBHbIM 0,2 U1 IeCHOH U JecocTenHoi 30H u 0,4 — mis
CTEITHOW 30HBI.

[Mpn Hanuuum B OacceliHe 03ep, pacIoJOKEHHBIX BHE TJIABHOTO Pyclia U OCHOBHBIX INPHTOKOB,
3HaveHHne KodppuuuenTa o cieayer npuHUMaTh it A, <2 % - 1; A, >2 % - 0,8.

Brnwusinue npy/0B, peryiupyronx MeXEHHbIH CTOK, IPU pacyeTe MaKCUMAIIbHBIX PacXOI0B BOJBI
BEPOSITHOCTBIO IPEBBILICHUsI MeHee 5 % He yuuThIBalOT, a mpu P > 5 % nomyckaercsi yMeHbIICHUE
pacuetHoro 3Hauenus 10 10 %.

7.35 KoaduimeHT 01, yUUTHIBAIOIINN CHIDKCHHE MaKCHUMAJIbHBIX PACXOJ0B BOIBI B 3aJICCCHHBIX
OacceiiHax, onpeaensroT mo GopmyJie

8, =al(A,+1)", (7.12)
rae N' — Ko3)GHUIUEHT PEeAyKLUUH; YCTAHABIMBAIOT MO 3aBHCHUMOCTUH (Omax = f(A;) ¢ ydetom
peo0JIaIatoIrX Ha BOZOCOOpE OUYBOTPYHTOB;

o — K03((UIMEHT, YUNTHIBAIONINH PACIIOIIOKEHUE Jieca Ha BoJocOope (B BEpPXHEH MM HIDKHEH
4JacTH BOJI0cO0pa), a TaKkKe MPUPOIHYIO 30HY (JIECHAs MK JIECOCTEITHAS).

7.36 KoaddurieHT J;, yIUTHIBAIOIIHNN CHIDKCHHE MaKCHMAaIBHBIX PACX0I0B BOJIBI C 3a00I0UCHHBIX
BOJIOCOOPOB, ONPENEIISIOT MO (hopMyJIe

8, =1-p1g(0,1A; + 1), (7.13)
rrne f — xoaddunment, onpenensieMelii B 3aBUCUMOCTH OT THNA OOJIOT M MEXaHWYECKOI'0 COCTaBa
MOYBOTPYHTOB BOKPYT OOJIOT M 3a00JI0UEHHBIX 3eMelb (co cioeM Topda He menee 30 cm);

As — oTHOcHTENBHAS TIIOMIAaas 00JI0T, 3a00JI0UYEHHBIX JIECOB U JIYTOB B OacceitHe pek, %o.

BHyTpnbonoTHbIe 03€pa, paccpeAOTOYCHHBIE IO BOAOCOOPY M PACIONOXKECHHBIC BHE TJIABHOTO
pyciia ¥ OCHOBHBIX IIPUTOKOB, CIIEAYET BKIIOYATh B 3HAUEHHE OTHOCUTEIBHOM TIONIaHu OO0JIOT.

[Ipu 3abonoyeHHocTH MeHee 3 % WM MPOTOYHOH CpETHEB3BEIIEHHOW O03epHOCTH Oonee 6 %
KO3 PHUIHEHT O, IPUHIMAIOT PAaBHBIM EIUHUIIC.

Jns TopHBIX pek K03 uiineHTs! 6, ¥ 8, paBHBI SIMHUIIE.



JoxkaeBble maBoaAKH

7.37 BoiOop Tuma pacueTHOH GOpMYIIBI ISl OIPEEIICHHST MAKCUMAJIBHOTO CPOYHOTO Pacxo/ia BOJIbI
JIOXKJICBOTO TABOJKA 3aJaHHON BEPOSITHOCTH NpEBBIIEHUS Qo CIeIyeT NPOM3BOAUTH COTJIACHO
npwitoxenuto b, Tabnuma B.7.

7.38 Pacuernas ¢opmyna tuma | (pexykunonHas) s onpeaencHus Q,y, MPHU HATHYUH OJHON WIH
HECKOJIBKUX PEK-aHAJIOTOB UMEET BHI:

QD% = qv%,a(PM(SSZISaSZa)A’ (7-14)

rac qp%,a — MOAYJb MAaKCHUMAJIBbHOTO CpPOYHOTO pacxodaa BOJAbI PCKHU-aHAJIOra paC‘IeTHOﬁ
BEPOSITHOCTH MPEBBIILIEHUS Py, MY/c kM PacCcUYUTHIBAIOT O hopMyIie

Opona = Qp%,a / Aa: (7-15)

rae Qpy. — MaKCHMAIBHBIA PacxoJl BOABI J0XKICBOTO MAaBOAKA BEPOSTHOCTU INPEBBIMICHUS Py,
m¥/c;

A, — momas BOA0cO0pa PeKH-aHaNora, KM;

Py — KOI(PQUIMEHT, YYUTHIBAIOUIMN PEAYKIUI0 MAaKCHUMAIBLHOTO MOIYJSl CTOKa H0XKIEBOTO
naBoaKa (Qio) C YBENHUEHHEM IUTOIAAN BOA0cOopa (A, KM?) WIH MPOIOIKHTEIBHOCTH PYCIOBOIO
BpeMeHU Jo0eraHus (T,, MHUH); PAacCUUTHIBAIOT B 3aBUCHMOCTH OT 3HA4YCHUS KOI(PPHUIHUCHTA Ty,
MPECTABIISIOIEIO COOTHOIICHHE KO3 UIIHeHTOB (HOpMbI BOIOCOOpPA HCCIACIyeMOW PEKU M PEKHU-
aHasora:

Ny ~ LAY /LAY, (7.16)
rne L u L, — runporpaduueckas IyIMHa BOJOTOKA IS HCCIEIYyEeMOM PEKHM M PEKU-aHaora
COOTBETCTBEHHO, KM;
A u A, — miomazns BoAoc60pa Ut HCCIIeyeMOi PeKH U PEKH-aHAIOra COOTBETCTBEHHO, KM,
IMpu ng < 1,5 pacuerHoe 3HaueHue kodddunmenra ¢, omnpenensor no Gopmyine (7.17), a npu
Ny > 1,5 — o dopmye (7.18):
on=(4a! A (7.17)
Py = (@, /D), (7.18)
rae @ u @, — rugpomMophomMeTpruuecKas XapaKTepUCTHKA pyclia sl HCCIeIyeMOl PeKU U PEKHU-
aHaJIOra COOTBETCTBEHHO; OIPENEISIOT 10 (hopMyIie

m 50,25
®=100L/my17'A>*, (7.19)

rae L u A — toxe, uto u B popmyie (7.16);

mp U m — TUAPaBINYECKUE MapaMeTphl, XapaKTepu3yIollie COCTOSHIE U IMIEePOXOBaTOCTh pycia
BOJIOTOKA; ONPEIEIIAIOT COIIacCHO NpriiokeHuto b, tabmmma b.8;

|, — cpenHeB3BelIEeHHBIN YKIOH pycila BOJIOTOKA, %o;

N 1 N; — cTeneHHble KO3()(OUIUEHTHI, OTPaXAIOINe PeIyKIHI0 MAaKCHMaJbHOTO MOAYJS CTOKa
JI0ICBOTO TIABOJIKA (jyy5 COOTBETCTBEHHO C YBEIMUCHHEM IUIOMIAMN BOIOCOOpa A, KM’, H PyCI0BOIO
BpeMeHH 100eraHus T,.

PycnoBoe Bpems noderanus T, 4, 11 THIPOIOTHYECKU H3YYEHHOW PEKH ONPeesioT o Gpopmyie

1, =1000L/V =1000L/(m,17'Qf2°) , (7.20)

rae L — o xe, aro u B popmye (7.16);

V — MakcuManbHOE 3HaUYEHHUE CPEeIHEeH CKOPOCTH JOOETaH!sI BOAKI IO TIIABHOMY BOAOTOKY, M/C;

m,, M u |, — 1o *xe, uro u B popmye (7.19);

o u 8, O, u Oy, — TMomnpaBOUHBIE KOI((DUIMEHTHI, YIUTHIBAIOIINE JJIS UCCIEAYEMON PEKH U PEKH-
aHajora peryJaupyloliee BIMSHUE COOTBETCTBEHHO 03ep (IIPYIOB, BOJOXPAHUIIUII), a TaKkKe OOJOT U
3a000ueHHBIX 3eMenb. [Ipu ucmonb3oBanmm Gopmynsl (7.18) 3HaueHHs ko>(hGUIHEHTOB O; U O),
IMPUHUMAIOT PaBHbIMU €AWHUIIEC.

7.39 Ilpu ycTaHOBJEGHUHM CTENEHHBIX KOI(D(UIMEHTOB PEAyKUIHH N U Ny, a TaKXKe CTPYKTYpHI
dhopMys 1O ONPEACTACHUIO TMOMPABOYHBIX KOIPQDHUIMEHTOB O, O, O, U O, MOPSAOK BBITOJHECHHUS
MHKEHEPHO-THUAPOJIOTUYECKUX pacyeToB o (opmysie Tuna | mpemycMarpuBaeT MmocieoBaTelbHOCTh
9TaIoB, U3JI0KEHHBIX B MPHIOKEHHU B.

7.40 PacueTHBIi MaKCHMaIBHBII CPOYHBI Pacxoll BOABI JOXKICBOTO IAaBOJKa ONPEACNSIOT IO
tdopmyne (7.14) Ha OCHOBE HCIONB30BAHUS OJHOM WM HECKOJBKUX PEK-aHAJIOTOB C YYCTOM
TIOJTYYEHHBIX 3HAYEHHH CTENEHHBIX KO3((GHUIMEHTOB N W N; W GOpPMYJ Ui ydeTa Perylnupyromero
BIIMSTHHSL €CTECTBEHHBIX U HICKYCCTBEHHBIX ()aKTOPOB.

7.41 Tlpn HanW4YMM 3HAYEHUH CTETIEHHBIX KO3((GHUINEHTOB N U N;,  TAKKe PACUETHHIX (HOPMYI MO
OTIPEJICTICHUIO TTONTPABOYHBIX KOIPPHUIUECHTOB O, O,, 02 U Oy,, MOTYUYECHHBIX Ha OCHOBE PETHMOHAIBHBIX
000011IeHIH, 0Ty CKaeTCs UX WCIOIB30BAHUE TIPH BEITIOHEHUH pacyeToB 1mo gopmye (7.14).



7.42 Pacuetnas dopmyina tuna |l mis onpenenenust Q,o, IpH OTCYTCTBUH PEK-aHAIOTOB UMEET BUJL:
Qpos = 0200(200 / 4)"38285M0,A, (7.21)

rae Opo — MOIYJb MAaKCHMAJIBHOTO CPOYHOIO pacxoia BOJbl €KEroJHOH BEPOSTHOCTH
npesbiieHns P = 1 %, mpuBeneHHBI K YCIOBHOW Iuiomiagu BojpocOopa, paBHoi 200 KM pu
S = 6, = 83 = 1,0; onpenensoT 1yisl MCCIEAYeMO PEKH NIPU HaJIMYMU PErHMOHAIBLHOM KapThl ITapaMeTpa
O0 HMHTEPHONALMEH, a TPH OTCYTCTBMM — Ha OCHOBE WCIIOJIB30BaHMS MHOTOJIETHUX JaHHBIX
THJPOJIOTMYECKN U3YUEHHBIX PEK;

A — miomae BogocGopa, kv

4 u &, — nomyckaercst OoNpeessITh COOTBETCTBEHHO 110 hopmynam (B.3), (B.4) npunoxenus B;

83 — HOMpPaBOYHBIA KOI(D(GUIMEHT, YINTHIBAIOIINHA H3MEHEHHE MapameTpa (py, C YBEITHYCHHEM

cpenHeil BEICOTHI BoJocOopa H , M, B MOIyrOpHBIX ¥ TOPHBIX paioHaX;

Apy — TIEPEXOIHBIH KOA(PQUIMEHT OT MaKCHMaJbHBIX CPOYHBIX PAcXOlOB BOIBI €KETOXHOM
BEPOSATHOCTH TpeBblieHns P = 1 % K 3HaueHWsIM ApYroil BepoATHOCTH mnpeBbimeHus P < 25 %;
HA3HAYalOT HAa OCHOBE YCTaHOBJIEHUS COOTHOIIEHUS (7.22) 10 AaHHBIM T'HJIPOJOTUYECKH M3YUEHHBIX
PEK B UCClIeIyeMOM pailoHe

Apo = Qpoe / Q1. (7.22)

7.43 Tlpu OTCYTCTBHHM COBPEMEHHOI PEerMOHAILHON KapThl mapaMeTp (o B (opmyne (7.21) mis
UCCIENYyeMOH pEeKH OINpeNesslfoT HMHTEPIOJSIIMEH 10 3HAa4eHHsIM OTOH  XapaKTepUCTHKH,
ONpENENICHHBIM  JUI  BBIOPAHHBIX  OJM3KO  pAaCMONIOKEHHBIX C  HCCIEAYEMBIM  BOJOTOKOM
THIPOJIOTHYECKH M3y4YeHHBIX peK. JIJsl pex MoJyropHBIX M TOPHBIX PailOHOB — Ha OCHOBE aHAIN3a
rpaduka cBsi3u Qoo = f(H , m).

7.44 Pacuernas ¢opmyna tuna Il mms ompenenenus Q,y, Ha BomocOopax muromansio meHee 200
KM’ HMEET BHL:

’

Qpo = Hop®PH1060A pop A - (7.23)
rae Ojy, — OTHOCUTENBHBIA MOIYIb MaKCHMAJIBHOIO CPOYHOTO PAacXOfa BOJbI €KErOIHOM

BEPOSATHOCTH TipeBhImeHust P = 1 %, mpeacTaBiIsromnii OTHOIICHHE
oo = Chop / PH105; (7.24)
OMPENEISIOT JJIs HCCIISIyeMOro paioHa B 3aBUCMOCTH OT TUAPOMOP(HOMETPHUCSCKON XapaKTEPUCTUKU
pycia @p ¥ MPOIOIHKUTENEHOCTH CKIIOHOBOTO I00ETraHUs Tey, MUH;
( — cOOpHBIA KO3PPHUIUEHT CTOKA;
Hip — MakcUManbHBIM CYTOUHBIM CJIOH OCaJKOB BEpOATHOCTH NpeBbiieHus P = 1 %, mwm;
OTPENICIISIOT MO JAHHBIM OJIVDKANIINX METCOPOIIOTHICCKAX CTAHIIHN;
3, Aoy A — TO XK€, uTO U B popmyte (7.21).
I'mapomMopdoMeTpruecKylo XapakTepUCTUKY pyclla HccieayeMod pekn @D omnpenensior o
¢hopmyne
@, =1000L/[m, 1 A%?(pHy6,)°%°] , (7.25)

rae my, l,, A— 1o xe, uto u B popmye (7.19).

7.45 Tlpu pacueTax MaKCHMAJBHOTO CTOKa 1O (OpMysie NpeAeTbHON HHTCHCUBHOCTH CIICIYET
UMETh B BHJy, YTO PEIyKIHMOHHBIC KpPHUBBIE OCA/IKOB, NPHBEJCHHBIE B [5], OCHOBaHBI Ha JaHHBIX
HaOmoneHui 10 60-X ro0B 1 TPeOyIOT 0053aTEIFHOTO YTOUYHEHHS.

7.46 TIpn Hann4nu peku-aHaiora MopsioK pacuyeToB 1o Gopmyne tuna |1 cremyrommii:

1) g wmcciemyeMoro BOMOTOKA YCTAHABIMBAIOT THIAPOrpadMuecKHe XapaKTEpPUCTHUKH, THIT U
MeXaHHYECKUH COCTaB MOYBOTPYHTOB, CIATAIOIINX BOAOCOOp, a TAKXKe CPETHUHA YKIOH CKIOHOB |, %o,
¥ TYCTOTY PyCIIOBOI H OBPa)KHO-GaI0uHOi ceTeil BOX0c60pa p, KM/KM’;

2) B cooTBeTCTBUHU ¢ pekoMmeHmanusamu (4.11) u (7.26) BBIOMpaIOT peKy-aHaJor (MM HECKOJIBKO
PEK-aHaJOTOB), AT KOTOPOU (WMJIIM KOTOPHIX) B COOTBETCTBHU C TpeOoBaHusMmu B.3 mpunoxenus B
OMPEACIAIOT 3HAYCHUA PACUCTHBIX MaKCUMAJIBHBIX CPOUYHBIX PACXO0I0B BOJABI JOXKIEBOT'O ITaBOJIKA,

3) ompenensoT cOOpHBIH KOA(GHUIMEHT CTOKA (P ISl PABHUHHBIX PEK 110 (popMyIie

Chos,a . )

= Toorueyon e/ Taca) *[(A +DIA+DT, 7.26

= 16675z oH,, (o lexa) “[AFDIA+D] (7.26)

rae ql%,a — MOIOYJb MAaxKCHUMaJIBHOTO CPOYHOTO pacxoga BOABI pPEKH-aHAJIOTa e)KerO,HHOﬁ

BEpOATHOCTH TpeBbimenus P =1 %, m%/c-km?;

0,4, A,— T0 )e, uto 1 B 7.38;

legs lexa — TO e, 9TO ¥ B 1103.1);

Ny — CTETICHHOW KOA(PHIIMEHT, ONpeaessieMblii B 3aBUCUMOCTH OT MEXaHUYECKOTO COCTaBa IMOYB U
[IPUPOSHOM 30HBL;



N3 — creneHHoN Kod(UIMEHT; NPUHUMAIOT AJIs JIECOTYHAPBI U JIECHOH 30HBI paBHbIM 0,07, s
OCTaJIbHBIX MPUPOAHBIX 30H — 0,11;
Tg — IPOJIOJKUTEIEHOCTh 0aCCEHHOBOIO 100EraHus, MUH; ONPECIIAIOT 10 PopMyJie

Ts :1,21;:;’14-1“ , (727)

TrJie Tp — MPOAOIDKUTEIBHOCTh PYCIIOBOTO A00ETraHus, MUH; ONpeessiioT 1o ¢opmyste (7.20);
16,67y(t;) — opamHATA KPUBOH PeAyKIMH OCAAKOB, IPHUBEICHHAS B [5] 1 yTouHseMmas no 4.3 u

npuiioxenuto I'.

4) MPOAOIKUTEIBHOCTh CKIIOHOBOTO JT00€TaHus Ty JUIS BOJOTOKOB, MHH, JOITyCKAaeTCs MPUHUMATh
B 3aBHCHMOCTH OT IPUPOIHBIX 30H PAaBHOM CIIETYIONTM 3HAYCHUSIM:

TYHZpa U JIeCHasI 30HA!

npu 3a001049eHHOCTH MeHEE 20 Yo.......covennnene. 60
» » 20%-40% ......... 100
» » 6osee 40 %

JIECOCTEITHAS 30H..c..eeeeureereenineereenreereenneeneenas
CTETIHAsl 30Ha U 30Ha 3aCYIUIUBBIX CTEIMEH.
HIOJIYILY CTBIHHASL 30HA. ...ccuvveeureeiriiriesinnsnesssnsssnas
MOJYTOPHBIE U TOPHBIE PAHOHBL........covereeerennenne
[lpy HaMMYMK pEKU-aHAJIOTa MPOMOJDKHUTEIBHOCTh CKJIOHOBOTO MOOCTAHUS T, ONPEICIAIOT B

3aBHCHMOCTH OT paiioHa THUIOBOW KPUBOW pEAYKIUH OCATKOB H THIAPOMOP(HOMETpHUECKOU

XapaKTEPUCTUKH CKIIOHOB D, KOTOPYIO pACCUUTHIBAIOT IO (popmyie

@, = (1000L,)*° /M 137 (oH}0,)°°1 (7.28)
rae L, — cpemnss mmuHa 0e3pyciIoBBIX CKIIOHOB BOIOCOOPa; OMPEACIISIOT Mo hopMyie
Lo =1hyp,, (7.29)

rze p, — TO Xe, YTO U B 1103.1);
Y — K03()(UIMEHT, NPUHUMAEMBIH IS OJTHOCKATHBIX CKJIOHOB paBHBIM 0,9, 11 IBYCKaTHBIX—
1,8;

M., — KOIDHUIMEHT, XapaKTEePU3YIOIHHA IIEPOXOBATOCTh CKJIOHOB BOZOCOOpA; OMPENEIIOT IO
npuioxennto b, Tabnuma b.9;

lc« — TO ke, 4TO | B 1103.1);

(¢ — TO ke, uTo U B popmyne (7.26);

Hyy, — 10 %€, uTo 1 B popmyie (7.23).

3HaYeHHE T OIPEIENAI0T METOIOM mocienoBarenbHoro mpubmmkenus. [lo dopmyne (7.27)
OTIPENETIIOT OacceHOBOE BpeMsI TOOETaHUs Tg MPH 3HAYCHUH Ty, IPHHATOM COTIACHO 1103. 4). 3aTteM
yCTaHaBIHMBAIOT 3HaYeHne 16,67y(t;) u mo dopmyne (7.26) paccuuTsBalOT COOPHEIN KOd(hHIIIEHT

croka ¢. ITo dpopmyne (7.28) onpenensitor 3HaueHne D, U nanee No TadIMLIAM, IPUBEICHHBIM B [5],
YCTaHABIMBAIOT 3HAYCHUE T B IEPBOM IPUOIIDKEHUH, a 3aTeM YTOUYHSAIOT B COOTBEeTCTBHH ¢ 4.3. Ilpn
3HAYUTEILHOM DPACXOXKACHHU TIOJIyYEHHOTO M IEPBOHAYAIBHOTO 3HAYEHHMH T, pacyeThl CIEeIyeT
MOBTOPHTH, IPUHNUMAS 38 HCXOIHOE MOCJICJHEE BEIUUCICHHOE 3HAYCHHUE Ty,

5) 3HaueHue Hig, ONMPENENSIOT 10 MHOTOJISTHUM JIAaHHBIM O MaKCHMAJIBHBIX CYTOYHBIX JKHJIKHX
0Ca/Ikax METEOPOJIOTHYECKUX CTaHIMH, OMmkalmmx K OacceiHy HMCCIIeTyeMOoro BOJIOTOKA, KOTOpPbIE
MMEIOT HauOOJIBIIYIO JJIUTEBHOCTh HAOJOICHUH, WM 110 PETHOHAJIBHON KapTe 3TOH XapaKTepUCTUKH,
TIOCTPOEHHOM C y4eTOM HaOIOCHUH NOCIIETHUX JIET;

6) MakCHUMaJbHBIH CPOYHBIH pacxox BoAsl 1o Qopmyne (7.23) mpu HaIWIMM pEK-aHAIOTOB
OTIPENCTSIIOT C YYeTOM 3HA4YCHWH IapaMeTpoB U XapaKTEPUCTUK 3TOH (OPMYJIBI, ITONyYEHHBIX
COTJIACHO PEKOMEHAAIMAM 103, 1)—75).

747 TIlpm OTCYTCTBHHM peK-aHaJoroB pacueT 1o d¢opmyne (7.23) mnpom3BOmsIT B
MOCTIeTOBATEIBHOCTH, aHAJIOTHYHON MIPUBEICHHON B 7.46 mipu ompeaeneHnn cOopHOro Koddduimenrta
CTOKa ¢ JUI paBHUHHBIX PEK 1o (hopmyIie

c IL\"

2 CK

(P:—(Po[—j ' (7.30)
(A+D)™ °\ 50

re ¢; — OSMIHUPUYECKUE KOA(PQUIMEHT, KOTOPBIA I TYHAPHI M JIECHOW 30HBI NPUHUMAIOT

paBHBIM 1,2, IUTst OCTaNBHBIX IPUPOIHBIX 30H — 1,3;

(o — cOOpHEIH KOIQDUIMEHT CTOKA IS YCIOBHOTO BOIOCOOpa ¢ MIomansio A, pasroit 10 km?, 1
CpeIHUM YKIOHOM |, paBHBIM 50 %o; B MEpBOM MPHOIMKCHUN OMPEICISIIOT MO [5] U YTOYHSIOT B
coOoTBeTCTBUH C (4.3);

7, N3, A — TO Xe, 9TO U B 7.46, 1103.3).



Jlyisi BOZIOTOKOB CO CPEJHUM YKIIOHOM CKJIOHOB Oosiee 150 %o cOopHblil k03 uimeHT croka ¢
paccuutbiBaroT mo dopmysie (7.30) npu |, paBaom 150 %o, a I BOAOTOKOB CO CPEIHHM YKIOHOM
CKJIOHOB MeHee 15 %o — nipu |, paBHOM 15 %e0.

[lpu pa3nuyHON KpPYTHU3HE CKJIOHOB WIIM 3HAYUTEIBHOW IECTPOTE IOYBOTPYHTOB, CIATAFOIINX
HCCIIeAyeMbIil BOJOCOOpP, COOpPHBIA KOA(PQPHUIMEHT CTOKAa (¢ NPHHUMAIOT KaK CPEIHEB3BEIICHHOE
3HaYCHUE.

7.48 PacueTHbIii ¢i10# 103KAeBOr0O MaBoaka Ny, /11 BOgocOOpOB mioiaaso 6omee 50 KM cienyer
OTpeNeNsTh 0 (hopMyJIe

*
Poos = NooeKi » (7.31)
*
rae hp% — CJIOU OOKACBOI'O IMAaBOJAKA paCuUCTHOU BECPOATHOCTH NPCBLIIICHUA P%, MM; IPUHUMAIOT

M0 JaHHBIM PEKH-aHaJora WIH MO KapTe, MOCTPOCHHOM /i THAPOJOTUYECKH W3YYEHHBIX pPEK MpHU
ky=1;

Ky — sMmmupudeckuii K03(hPUIMEHT, YIUTHIBAIONINA YMEHbIIEHHE (PEAYKIMIO) CIIOS JT0KIEBOTO
MABOJIKA C YBEIUYCHUEM IUIOIIAJM BOIOCOOpa B 3aCYNUIMBBIX pailOHAaX; YCTAHABIMBAIOT Ha OCHOBE

*
ucce10Banus 3aBUcuMocT Ny, = f(A) .

. . 2

7.49 PacueTHBIN CI0# HA0XKIEBOTO MaBoAKa Ny, JJIsi BOJOCOOPOB IUIONIAApI0 MeHee 50 KM mpu
HAJIMYAN PEK-aHAJIOTOB MIPUMEPHO TAaKOH JKe IUTOMIAaIN CIeAyeT MPUHAMATh PABHBIM PACUETHBIM CIIOSM
PEK-aHaJIOTOB.

[Ipu OTCYyTCTBHMU peK-aHAJIOTOB pPAaCUYCTHHIC CIIOM MOXKICBOTO CTOKA CIIEAYET ONpEACATH II0
hopmymne

*
hp% = W(To=150ymm ) PH 195 A po, » (7.32)
e Y(Te=150mm) = HT/Hpy, — OTHOCHTENIBHAS HHTEHCHBHOCTD OCAJIKOB;
*

Apy, — TIEPEXOAHBIN KOIPQUIIMEHT OT CIIOS CTOKA JI0K/AEBOT0 TTaBOJIKA BEPOSTHOCTH MPEBBIIICHUS

P =1 % K cnosiM Apyrux BEpOATHOCTEH MIPEBBIIIEHUST; ONIPEAEIISIIOT 110 (hopmye
*

rae Hpy, 1 Hyy, — CIIOH MaKCUMalbHBIX CYTOYHBIX OCAJKOB BEpPOSTHOCTH IIPEBBIILICHUS
COOTBETCTBEHHO Py, 1 1 % , MM; OTIPEACIISIIOT IO KPUBBIM PACIPEACICHUSA CYTOYHBIX OCAIKOB;

(p — cOopHBI K03 PULIEHT CTOKA.

Fm[porpac])u CTOKAa BOJbI P€K BECEHHEr0 I0JI0BOAbA U 10KA€BLIX IIABOIKOB

7.50 IapameTpbl OCHOBHBIX 3JIEMEHTOB PAacueTHOrO THAporpada ciexyeT ONpenelsTbh COTJacHO
5.32-5.40 u 7.28-7.49.

7.51 Kospduuuent nepexona ki OT MakCHMalbHOrO MIHOBEHHOTO pacxola BOJBI BECEHHErO
noJ0BOAbS Q) K cpepHecyTouHOMY Q) yCTaHABIMBAIOT 1O pekam-ananoram. Ilpu nx orcyrcreuu st

PaBHUHHBIX PeK ompezercHne Kodduimenta K, OCyIIecTBISIOT M0 PETHOHATBHBIM 3aBUHCHMOCTSIM OT
TUIOIaax BogocOopa.

7.52 OpHOBepUIMHHBIN THAporpad CTOKa BOJbI BECEHHErO MOJOBOJbS (J0XKAEBOIO IaBOJKA)
paccUMTHIBAIOT COTJIacHO mpuiokeHuto b, tabmuma b.10 nmo 3HadeHuto ko3¢ ¢unmenra
HECUMMETPUYHOCTH Ks, ompezaensemoro mo Qopmyne (5.50) mo DaHHBIM pEK-aHAIOrOB MM IO
3HaYeHHIO K03 duunerta hopmsl ruaporpada A, onpeaenseMoro mo hopmyJie

A =qt,/0,0116h. (7.34)
OpauHaThl pacyeTHOTO rHAporpada onpeaessioT mo hopmyJie
Qi=yQ, (7.35)
abcnuccsl — mo opmyiie
ti=xty, (7.36)
rae t, — [pOMOKUTEIBHOCTh TOMbEMA BECEHHEro TOJIOBOABS (JIOKIEBOrO MAaBOJKA),
omnpezensieMast mo popmyJe
t, = 0,0116X1h, / q,; (7.37)
X, ¥ — OTHOCHTEJIbHbIE KOOPJHMHATHI PACUETHOrO rUaporpada CToKa BOJBI, OMpPEACIsIeMble MO
npuioxennto b, Tabmmma b.10;
0, — pacyeTHbIi MOJYJb MAaKCHMAaJbHOIO CPEJHEro CYTOYHOTO pacxoja BOJbI BECEHHETO

TOJIOBO/IbS MJTH MAKCHMAJIbHOrO MIHOBEHHOTO PacX0/1a BOJIbI I0YKICBOTO TABOIKA, M /C KM,

7.53 Buyrtpucyrtounslii rumporpad croka onpeaenssor mo ¢dopmyne (7.35), 3HaueHus
OTHOCHUTENBHBIX OPJIUHAT ¥ KOTOPOTO MPUHUMAIOT 110 npuiiokeHuto b, Tabnuua b.11.

7.54 Jlna pek ¢ miomambio BomocGopa menee 200 KM® C TPOOIKHTENBHOCTHIO MOTbEMA



JOXKIEBOro MaBojika 1 CyT WM MeHee pacueTHYIO MPOJIOKUTEIBHOCTD ONPENeNAoT o Gopmyie
T. = Brh, /gy, (7.38)
rae B — xodUIMEeHT, MPUHUMAEMbIH IIPU pacyeTe MPORODKUTEIBHOCTH MOAbeMa IOXKAEBOTO
naBojika B yacax paBHbM 0,28, B MuHyTax — 16,7.

[Tpu ompeneneHnu pacdeTHBIX T'MAPOrpadoB IOXKIEBBHIX ITABOJIKOB COIJIACHO TpeOoBaHMIO 7.52
KO QUIMEHT HECHMMETPUYHOCTH Ks ClienyeT NMpUHHMAaTh 10 peKaM-aHajoram; IpH OTCYTCTBHH
aHaoroB gomyckaercs Ks mpunmMaTh paBHbiM 0,30, IS pex ¢ miomansio Menee 1 km? cremHoi u
HOJIYITyCTBIHHOM 30H — paBHbIM 0,20.

MuHuMAaJIbHBIN CTOK BOJBI PEK

7.55 OCHOBHOW pacyeTHOH XapaKTePUCTUKOW SABISAETCS MUHUMANBHBIN 30-CyTOUHBIA WM
CpPEeTHEMECSYHBI pacXol BOABI B 3WUMHHH u (WIN) JI€THE-OCEHHWH CE30HBL. MHHUMAIbHBIN
CpeIHeCYTOUYHBIN PacXo/l ONPENESIOT 1O CBA3H ¢ 30-CyTOYHBIM.

MUHUMAaNBHBIH CPEJIHECYTOUHBIH pPacxo] BOJbl OOBIYHO HCIOJNB3YIOT B Clly4asx, KoOrjga He
JIOITYCKAIOTCS IEPEPBIBBI B IOAa4€ BOIbI.

7.56 Metoxn ompeneneHnss MUHUMaJIbHOTO 30-CyTOYHOTO pacxoia BOJBI 3aBHCHT OT KaTerOpHU
peku: Manas, cpeqHss Wwin Oonpmias. K MalbM OTHOCAT peKH, Y KOTOPBIX MOJAYJIh MHHHMAIBHOTO
CTOKa M3MEHSIETCSI C BO3pacTaHneM IUIoMa i BojocOopa. B 3aBuciuMocTy oT palioHa K MajbIM OTHOCST
PEKH ¢ BEpXHHUM IMpefesioM Iuromann BomocOopa ot 1000 mo 5000 kM°. HauMeHbINHe 3HAYCHUS
OTMEUYCHHl B 30HaX M30BITOYHOIO W JOCTATOYHOTO YBIIQKHEHHWS, HaWOONIpIIMEe — B paloHaxX c
HaJIMYHEeM II€PECHIXAIOMNX MM TepeMep3aronmx pek. K cpemHuM OTHOCAT peKd ¢ IUIOMIAIbIo
BojocOopa OT BeImeykasaHHBIX 10 50000—75000 kM°. Peku ¢ Gomblueii IUTOIIAABI0 CUMTAIOT
OOIBIITUMH.

7.57 MuHHMAaNbHBIE PacXoIbl BOABI Ha OOJIBIINX M CPEOHUX PeKax OMpPEIeISIOT 0 HHTEPHIOIISAIINN
MCXKIAY HTYHKTaMH Ha6J'[IOI[eHPII>1 C Y4eTOM OOKOBOM MPUTOYHOCTHU U JaHHBbIX ITOJIEBBIX
THIPOMETEOPOIIOTHUECKUX N3bICKaHUH B PACYETHOM CTBODE.

7.58 Ilpu HEBO3MOXKHOCTH MCIIONIB30BATh YKazaHus 7.57 1uisi pacueTa MUHUMaIbHBIX 30-CyTOYHBIX
(cpemHEMECSIYHBIX) pacX0A0B MPUMEHSIOT METO/bI IPOCTPAHCTBEHHOW MHTEPIIOSIIIMY MUHUMAaJIBHOTO
30-cyrounoro moxayst croka 80 %-Hoii 00ecrieueHHOCTH AJIsl 3MMHETO HJIH JIETHE-OCEHHETO Ce30Ha.

7.59 MHHUMANBHBIT CTOK MANBIX PABHHHHBIX M MONYTOPHBIX peK Qpy, M/C, PACCUMTHIBAIOT IO
3aBUCHMOCTH MUHHMMaNbHBIX 30-CyTOUYHBIX pacxooB Boxasl 80 %-HOW 0OecIe4eHHOCTH OT IUIOLIAH
BOJI0cOOpa ATl paliOHOB, OJHOPOJHBIX IO YCIOBUSAM (POPMHPOBAHMS MUHHUMAIFHOTO CTOKa. B obmem
BHUJIE 3Ta 3aBUCHMOCTbh UMEET BHII:

Qp% = b(A =+ Al)mﬁlﬁzkp%, (739)
rae A — momians Bogocoopa, KMZ;

A1 — [OTIONHMTENbHAS IUIOHIabh BOAOCOOpA: MPU TIOJNIOKUTEIBHOM 3HAUYCHHH OTPaKaeT
JOTIOJTHUTETBHOE ITUTAHNE PEK B MEPHOA MUHIMAIBHOTO CTOKA 3a CUET 03E€PHOTO PEryJIHUPOBAHUS MPH
OTHOCHUTENBHONW O03epHOCTH BojgocOopa 10 5 %; B ciay4yae OTPHLATEIHFHOTO 3HAYEHUS IMTOKa3bIBaeT
TUIOIIAM BOJIOCOOpA C €KEr0JHBIM OTCYTCTBHEM CTOKaA B TeueHue 30 cyT;

01 — K03 UINEHT, YYUTHIBAIOIINI yBEIWICHHE MHHHUMAJIBHBIX PACXOJOB BOJBI HA O3EPHBIX
pekax;

8, — K03 (PHUIIUECHT, YUNTHIBAIONIMN YBEINICHHE MUHHUMAIbHBIX PACXOIOB BOJBI 3a00I0YECHHBIX
BOI0COOPOB;

Apy, — TepexonHblii koddduiment or MuHuMabHOro 30-cyTouHoro pacxona Boabl 80 %-Hoii
00ecIieueHHOCTH K PacXo/ly BOJbI pacyeTHON 00eCIIe4eHHOCTH.

7.60 3HaueHue O, ONMPEaEIIAIOT O hopMyJIe

8 =1/(1-cAy), (7.40)
r7ie ¢ — KO3(QQUIUECHT, ONPEeACSICMbI B 3aBUCIMOCTH OT CPEJIHEro MHOroneTHero win 80 %-Hoit
00ecIIeueHHOCTH CJI0SI MUHUMAaJIbHOTO CTOKa;

A,; — OTHOCHTENIbHas 03€PHOCTH BOjI0cOODa.

ITpn oTHOCHTENBHON O3epHOCTH MeHbIe 2 % W OTCYTCTBHH EKETOJHOTO IIEPECHIXaHHUsS WIH
nepemep3anust popmyina (7.39) npuHUMAaET BHI:

Qp% = bAmsz}\.p%, (741)
rae b,m — palloHHBIC TapaMeTpbl, ONpeeIseMble 0 PEKaM-aHAJIOraM WITH KaK CPEeIHUE PailOHHbBIC
3HAYEHH C HCIIOJIb30BAHUEM MUHIMAIBHBIX PACX0J0B BOABI OTIOPHOIT 00ecrieueHHOCTH, 00b19HO 80%.

ITpu oTHOCHTENBHON 03epHOCTH BoocOopa oT 5 10 15 % dopmyina (7.39) nprobperaet BuI:

Qpop = bA™818,Xpg. (7.42)

ITpu oTHOCHTENBHOMN 03epHOCTH Oostee 15 % peKoMeHyeTCs NCTIONB30BaTh (HOPMYITy

z0 = a(1 + biA,,)", (7.43)



rJ1e O30 — MOJLY/Ib MHHEMAIBHOTO 30-CyTOUHOro cToKa 80 Y%-HOi 06€CedeHHOCTH, 11/ KM;

ay, by, N — paiionnsie mapameTpel.

7.61 Koaddummenr &, onpeaenstoT no Gopmyiie

8, =1+ B*lg(0,1A; + 1), (7.44)
rae f* — smnupudeckuit koo uimeHT, onpenesseMplil B 3aBUCUMOCTH OT THIIA 00JIOT;

As — OTHOCHTEIIbHAS IJIONIAIL 00JIOT Ha BojgocOope.

Ipu 3abono4ueHHOCTH BofocOopa MeHee 5 % ko3 GUIMEHT O, MIPUHUMAIOT PaBHBIM 1.

7.62 KoadpduuueHT Apy, ONPEHCIAIOT KaK CPCIHHH B OTHOPOJHOM paldiOHE IO JaHHBIM PEK-
aHaJIOrOB C YYETOM THIPOTeOJIOTHUECKHX YCIOBUH, NIyOMHBI Bpe3a pyclia peKH U JPYrHx (akTopoB
MUHHMAJIBHOTO CTOKA.

7.63 B ropHBIX paiioHaX MHHUMAIBHBIH CTOK CIIEyeT ONpEeNessTh 10 rpapuIecKoil 3aBUCUMOCTH
MOJyJsST MHHHMaIbHOTO 30-CYyTOYHOTO CTOKa OT CpexHed BBICOTHI BoaocOOpa. JlOmoJHHUTEIHHBIM
mapaMeTpoM JJIsl BOJOCOOPOB co cpemHeit BRICOTOH 10 2500 M MOXKET CITY>HUTh TUIOIIAAb BogocOopa.

7.64 MuHUMANBEHBINA CPETHECYTOYHBIH PACXOJ BOIBI PACUCTHOW OOECTICUCHHOCTH OTIPENEINIAIOT IO
hopmyme

Qeyrpv = K Q30,809 Apois (7.45)

rae kK — koaddurment, onpenensemplii Kak CpeqHHN MO PallOHY MO CBS3M CyTOYHBIX U 30-
CYTOYHBIX MUHIUMAJIBHBIX PACXOI0B.

7.65 MakcuManbHYl0 WM CPEAHIOK MHOTOJIETHIO — MPOJODKUTENBHOCTh — €KETOIHOTO
MepechbIXaHus WK TIepeMep3aHusi PEKH B pacueTHOM CTBope 7, CyT, ONpeesioT 1o hopmylie

T=d(A+)™, (7.46)
rie A — momak 6acceifHa 10 PaCIETHOTO CTBOPA, KM’

d; 1 m; — paiioHHBIE TapaMeTpBI.

7.66 Ha TeppuTOpHH KPHUOJIUTO30HHI (30HBI MHOTOJIETHEW MEP3JIOTHI) B 3UMHHUH CE30H €XKEroJHO
MpoMep3aloT PeKu ¢ Iulomanpio OacceitHa mo 5000 kM2 IIpoomKUTENBHOCTh MIPOMEP3aHUS
PEKOMEHAYETCS ONPENENATh IO (POpMyIIe

T=dy(L+]) ™, (7.47)
rae L — JutiHA peku OT HCTOKA JI0 PACUETHOTO CTBOPA, KM;
d, v my; — palioHHBIE TTAPAMETPBI.

7.67 TIponomKUTENFHOCTh IHM30IMYECKOT0 OTCYTCTBUSI CTOKA B PacY€THOM CTBOPE OIPEACISIOT
o opmyJie
—m,
T=d3a3°, (7.48)
rne Qsp — cpexHuid MHoroneTHH nim 80 %-Hol o0ecredyeHHOCTH (B 3aBUCUMOCTH OT TPpeOOBaHUiA

TPOEKTA) MOYITh MUHEMATEHOTO 30-CyTOYHOrO HIIH CPEIHEMECSIHOTO CTOKA, J1/C KM’
d3 1 m3 — palioHHBIC TAPaMETPBI.

Hauspiciue YPOBHM BOJbI PEK U 03€p

7.68 PacuerHple HauWBBICIINE YPOBHH BOJBI, OOYCIIOBJIECHHBIC IIOJIOBOJBSIMA W TaBOAKAMH,
ompenensitor o kpuBbiM Q = f(H) wuepes pacxomsr Bombl Qpy, paccuMTaHHBIE CIIOCOGAMH,
W3JI0’)KEHHBIMU B pazzaenax 5—7. Ilpy Hanuuny MUpOKON NMOMMBI KPUBBIE PacXOJ0B YCTAaHABIUBAIOT
OTJIEJIBHO IS pycJla ¥ MTOWMBI, a 3aTeM UX CYMMHUPYIOT. 151 cpeiHuX 1 OOJBIINX peK pacXoabl BOABI B
MOHME MOTYT OBITh OTPE/ICNEHBI C UCIIOJIb30BAaHNEM COOTHOUICHHIA, TPUBEACHHBIX B Tabnume 7.3.

Tabmuna 7.3— 3aBucuMoOCTL pacxoga BoAbl B moiiMe Q, B J0JSIX CyMMapHOro pacxoia
(Qp + Q) ¥ oT oTHOWIeHHUs o01ell IHpPUHBI peku (B, + B,) k mupune pycaa B,

B, +B, 5 10 25 50
BP
Q 0,02 0,05 0,17 0,40
Qp +Qr1

KpuBbIe pacxo/I0B CTPOSIT C MOMOUIBIO (POPMYJIBI
Q=2n23112, (7.49)
n

rac o — IUiomaab MonepeyHoro CCHYCHUA pycia nin ITOMMBI Ipu OTMCTKC YPOBHA H, MZ;




1 — K0>QDUIMEHT IePOXOBATOCTH, ¢/M">;

h — cpennsis rmyOuHa BOABI B pyciie WK MOHME, M;

| — yKJI0H BOIHOM TTOBEPXHOCTH.

Kpuesie © = f(H) u h = f(H) ycranaBnuBaroT myrem npomMepoB IiyOUH B peKe HIDKE ype3a BOIbI U
HHUBEJMPOBAHMUS pyciia M OEPEeroBbIX CKIOHOB BHILIE ype3a A0 MPEAIojgaraéMoi BEICOTH YPOBHS BOJIBI
1 %-Holi BEpOSATHOCTH IPEBBIIEHHS TUTIOC OJTUH METP.

Koaddumument mepoxoBaroctn HaxomaT mo npmioxernto b, tabmuma b.12. Ykion lompenenstor
TIPH BHICOKOW BOJIE HJIH B TIEPBOM MPHONIKECHUH 110 TIpuiokeHnro b, Tabmmma b.13.

7.69 McxonmHol XapaKTepHCTHKOM MpH pacdeTre MOANOPHBIX YPOBHEH Ha YyCTHEBBIX YYacCTKax peK
ABISIETCSI HAWBBICHIMK YPOBEHb BOJOTOKA WIM BOJIOEMa BOJOIPHEMHHKA PACUETHONH BEPOSTHOCTH
MPEBBIICHNS, ONpPEEISIEMbIl MTPUEMaMH, M3JI0KEHHBIMH BbIIIe. [lepeHoc 3TOro ypoBHS BBEPX OT
YCTBSI PEKH MPOU3BOJAT 110 KPUBOH MOANOPA, KOTOPYIO CTPOSIT IyTE€M COEIUHEHHS IIIaBHON BOTHYTOH
JIMHUEHW TOYEK NPOJOJIBHOrO MPOQUIs, COOTBETCTBYIOUIMX PacdeTHOMY OBITOBOMY YPOBHIO BOJIBI B
MECTC BBIKJIMHUBAHUA TIOANIOpa U B CTBOPE HauOOJIBIIIETO noamnopa y €ro MCTOYHHKA. I_IaHBHOCTI)
pacmpocTpaHeHus noamnopa L, kM, onpenesstor o gpopmyie

L= a(ho + AH) / IQ, (750)
rae lo u hg — cpeaHue yKIOH BOJHOW TOBEPXHOCTH, %o, M TJyOHMHA PEKH, M, Ha PacyeTHOM
y4acTKe IpH OTCYTCTBUH MOIIOPa;

AH — HauOOJBINNHI MOATIOP, M;

a — xkod(durment, 3aBucsmii ot otTHotreHus AH/hg u onpenensemsiit o Tabnuie 7.4.

Tabuuma 7.4
AH/hg 50 2,0 1,0 0,5 0,3 0,2 0,1 0,05
a 0,96 0,91 0,85 0,76 0,67 0,58 0,41 0,24

7.70 st ompeneneHWs HaWBBICIIMX YpPOBHEH BOABI TIPH 3aopax MW 3aTopax TpedyeTcs
MIPEBAPUTENLHO BBHITIOJIHHUTE CIIEIMANBHBIC HCCIIEAOBAHUS C LENbI0 YCTAHOBJIEHHS BEPOSTHOCTH
00pa30BaHMsI CKOTUIEHHUH JIbAA, X MECTOIOJI0KEHHS ¥ MOIITHOCTH.

Bo3moxxHOCTS 00pa30BaHUsI 32)KOPOB ONPEEIISIOT CIIETYIONINE TPU3HAKH:

- 3aMep3aHne, NMPOUCXOAAIIee MyTeM IEePEMEICHNsI KPOMKH JICASHOTO ITOKPOBa CHHU3Y BBEPX IO
TEUEHHIO, YTO UMEET MECTO Ha PEKax, KOTOPBIE TEKYT C I0Ta Ha CEBEP MIIM BBIXOAAT C TOp HA PaBHUHY;

- HIMYUE B IpefeNax ydyacTKa NMPOEKTUPOBAHUS WM HEMOCPEACTBEHHO HIDKE €ro IepesroMa
MPOJIOIBHOTO PO(UIIA €ro BOAHON IOBEPXHOCTH C PE3KUM YMEHBIIEHHEM K YCThIO YKJIOHOB (B 3 pasa
u Ooisiee), CyKeHHH pyclia, KpPyTOro IIOBOPOTa, OCTPOBOB H JPYIHX PYCIOBBIX 0Opa30BaHHIA,
YMEHBILAIOIIKX JIbIOMPOITYCKHYIO CIIOCOOHOCTH pyciia;

- YKJIIOH BOJHOH NOBEPXHOCTH BBIIIE OYara 3axxopooOpaszoBanusi, npeBbimatomuii 0,05 %o, mpu
KOTOPOM IIIYTOBBIE CKOIIJICHHUS BOBJICKAIOTCS 110]] KPOMKY JIEJSTHOTO TIOKPOBA;

- MHTEHCHMBHBIN M JUIMTENBHBIN (6 cyT M Oojiee) IIyroxXoJ C pacloj0KEHHOTO BBIIIE MO TEUSHUIO
y4JacTKa, 4YTO XapaKTEepHO VIS BCEX PEK, MPOILECC 3aMep3aHHsl KOTOPBIX HMPEphIBACTCS OTTENENSIMH, U
JUISL Y9aCTKOB PEK ¢ OOJIBIINM TETIOBBIM CTOKOM M3 IIyOOKHX 03€p W BOIOXPAHHJIHIIL,

- GOIBIIAs OCEHHSIS BOAHOCTH (MOIYIIh CTOKA Gomee 3 1/c km?).

7.71 Tlpm omeHKe BO3MOXKHOCTH (POPMHpPOBAHHS 3aTOPOB YUWTHIBAIOT CIENyIOmue (PaKToOpHI,
CIIOoCOOCTBYIOIIHE 3aTOPOOOPA30BaHUIO:

- Oonee TMO37HEE BCKPBITHE YYaCTKa PEKH, PACIIONOXKEHHOTO HIDKE IO TECUCHHIO, KOTOPOE MMEET
MECTO Ha peKax, TEKYyIIHX C Iora Ha CeBep, [IPU BBIXOJIE PEK C TOp HA PABHUHY U B YCTBSX PEK;

- UHTEHCHUBHOE CHETOTastHUEe U OBICTPBIil COPOC BOJIBI B PYCIIOBYIO CETh, YeMY OJIaronpusiTCTBYIOT
00JIBIIOI YKIIOH M MaJIble 3aJIECeHHOCTh, 3a00JI04C€HHOCTh U 03€pHOCTH OacceiiHa;

- HaJM4YHMe B MpeJeax yyacTKa PeKH IepesioMa MpPOJOJIBHOIO MPOQMIIsS BOJHON MOBEPXHOCTH C
PE3KMM yMEHBIICHHEM YKIOHAa M PYCIOBBIX 00pa30BaHWil, yMEHBUIAIOUIMX JIbJIONPOITYCKHYIO
CIIOCOOHOCTb pycia;

- OomnbIlasi TOJNIIMHA W TPOYHOCTH JIbJA TIEPEl BCKPHITHEM, HaMYHe 3aKOPHBIX CKOIUICHHH W
HaJjle/lel B mpenenax MCCIEAyeMOro ydacTKa, MHTCHCHBHOE ITOCTYIUIEHHE JIbJa ITI0CIE BCKPBITHS C
PacIoI0KEHHOTO BBIIIC 110 TEUCHHIO YYacTKa PEKH, a TaKXKe C PaHbIIe BCKPBIBAIOIIMXCS KPYITHBIX
MPUTOKOB.

7.72 PacueTHbIi HAWBBICHIMH YpPOBEHb BOJbBI H, 0, OOYCIOBIICHHBI 32)KOPOM WM 3aTOPOM,
BBIYUCIISIOT IO (pOpPMYJIIe

0,3
H3.p% = (MIQ'j.p% _1)hQ3.p% + HQ3.p% ) (751)

rae p— KOBq)(I)I/IIII/IeHT 3aXKOPHOCTHU WJIH 3aTOPHOCTU PCUHOI'O Y4ACTKa,




lgsp% 5 Nospos B Haospo, - YKIOH BOAHOI MOBEPXHOCTH, %o, CPEAHSIs ITyOMHA PEKH, M, H YPOBCHb

BOJIBI B PaCY€THOM CTBOPE, M, ITpu pacxoze Q, ., 1 CBOOOIHOM OT JIbJIa PYCIIE;

Q;p% — Pacxoz BOBI B IEPHO/I 32)KOPO- WM 3aTOPO00Pa30BaHUs BEPOSITHOCTH HPEBBILIEHHUS Py,

KoadduimeHT [ onpenensoT MyTeM IOJICBBIX HCCICIOBAHUN, B XOJE KOTOPHIX Ha BPEMCHHOM
THIPOJIOTMYECKOM NOCTY BEIYT y4allleHHbIE HAOIOACHHS 32 JIEJOBBIMH SIBICHUSMH U YPOBHEM BOJIbI B
MepHOA 3aMep3aHus WIN BCKPBITHA. [IyTeM m3MepeHns: CKopocTel mepeMenieHus! JbIMH HIH pacueTa
MOJyJIel CTOKa oLeHnBaroT pacxon Q, u ypoBeHb Ho, Boxsl. ITociennuii MoxxeT OBITH ONIPEIETIeH U ¢
MOMOIIBI0 TpapUUEecKOd CpPe3KH YPOBHEH € yYeTOM MaHHBIX O CTOKE BOJABL. YKJIOH BOTHOH
MOBEPXHOCTH U3MEPSIOT B IIEPUO]] CO CBOOOAHBIM OT JIbJa PYCIIOM.

[Tpn oTCyTCTBUM MOJIEBBIX PAOOT 3HAYECHHUE LI MOXKET OBITH OIpEAENIeHo Mo aHamoruu. [Ipu BeiOope
PEUYHBIX Y9aCTKOB-aHAJIOTOB YUYUTHIBAIOT CICIYIOIINE YCIOBUSL:

- BO3MOJKHYIO Te0TpaguIecKyto OIM30CTh PaCIOI0KECHHUS;

- OJTHOHAIPABIEHHOCTb TEUCHHST;

- OJTHH ¥ Te ke (aKTopbl (POPMUPOBAHUS OCEHHETO (BECEHHET0) CTOKA,;

- M0JI00Ve MOTNePeYHBIX U IUTAHOBBIX (DOPM pyciia B IpeiesiaX Y4acTKOB;

- PaBEHCTBO YKJIOHOB BOJIHOH ITOBEPXHOCTH;

- OTCYTCTBUE (haKTOPOB, CYLIECTBEHHO MCKaXKAIOIIUX €CTECTBEHHOE PAa3BUTUE IIPOIECCOB 3aKOPO-
U 3aTOpO0Opa30BaHusL.

OpueHTUPOBOYHO KOI(D(DHUIMEHT 32)KOPHOCTH (3aTOPHOCTH) L MOXKET OBITH ONpEJeNieH TaKXkKe IO
Tabnuie 7.5 B 3aBUCHMOCTH OT BHJIA JIEITHOT0 00pa30BaHusl U IIPUPALCHUS IIUPUHBI PEKH B TIpeJesiax
noabeMa ypoBHs 0T Hg, o, 110 Hs ;.

Tabmuma 7.5 — 3HayeHust ko3 dpunmenta p

Koappuument p npu AB/Bg, p% » PABHOM
Bupn mensiHoro o6paszoBanus '
0 0,2 0,4 0,6 0,8 1,0
3axop 27,1 22,2 18,2 14,9 12,2 10,0
3atop 17,3 14,2 11,6 9,5 7,8 6,4
3axop + 3aTop 22,2 18,2 14,9 12,2 10,0 8,2

Pacxon Bomel Q, pacCUHMTHIBAIOT 4Yepe3 MOAYJIb CTOKa, KOTOPBI ONPEAEIIOT METOIOM
THAPOJNIOTHYECKOH aHamorud. [loMHMO OOBIMHBIX TpeOOBaHMH K peKe-aHaJory II0 YCIOBHAM
(OpMUpOBaHUS CTOKA BOABI B TAHHOM Clly4ae NMPUHUMAIOT TaKKe BO BHUMaHHE OJHOBPEMEHHOCTH H
HaIlpaBJIeHUE 3aMep3aHus (BCKPBITHS) H PAaBEHCTBO YKIOHOB.

7.73 PacuerHble 3HaueHWs HAWBBHICIINX YPOBHEH BOIBI NPH IOIABIKKAX JbJa M JIEJOXOIE
orernBaroT 1o kprBoii Q = f(H) gepes pacxomsl, BEIUMCIEHHBIE IO HOpMYITE

Qpo, =/ Kg)Qpo (7.52)

r7e 1 — KO3 (UINEHT, YIUTHIBAIOIINI COOTHOIIICHIE PACXOIOB BOJBI P MOJBIDKKE (JIEIOXOIE)
1 Ha IIUKE BECCHHEIO IT0JIOBOAbS Qp% 1 HECOBMAACHUEC IO TOgaM 3TUX PacXod0B OHHOﬁ BEPOATHOCTHU
IIPEBBIICHUA,

Ko — koadduimenT, xapakTepu3yomuii U3MEHEHHE THAPABIMYECKUX XapaKTEPUCTHK BOIHOTO
MIOTOKA JIBIOM.

3naveHus ko3¢ puunentoB N U Ko orpenessiroT MeTo0M aHaJloTHu.

7.74 Jl1s OpPHUEHTHUPOBOYHBIX PAcCYETOB HAWBBICIIMX YPOBHEH BOABI NPOTOYHBIX 03P B 30HE
M30BITOYHOTO YBIIQ)KHEHUS HCTIONIB3YIOT 3aBHCUMOCTh

AH =B(A/Q)°°, (7.53)

rmue AH — CpPEeHUH MHOTOJIETHUM BECEHHE-JIETHUN MOIBEM YPOBHSI BOABI B 03€p€ HaJ MOPOrOM
CTOKa, CM;

A — nommane Bogocbopa o3epa, kv’

() — muTomaap 3epKana o3epa, KM2;

B — ko> ¢durmenT, onpeaensieMblii IO TaHHBIM HAOMIOACHWH HAa COCETHHX 03epax ¢ ONM3KIMH
COOTHOUICHUSIMU MOP(POMETPUIECKUX XaPAKTEPUCTHK U PEKUMOM CTOKA U3 BOJOEMA.

Hns Komsckoro momyoctpoBa m Kapemnmm [ mpuammaior paBHbIM 20, UII 03€p CEBEPHBIX W
LEeHTpaNbHBIX 00acTeil eBpomneiickoii Tepputopun Poccun — 32.

[Tepexon OT cpefHEr0o MHOTOJETHErO0 MOABEMa YPOBHS K TMOABEMY pPacUeTHOH BEPOSTHOCTH
NPEBBIICHHS MPOU3BOAAT 1O KPUBBIM obecrieyeHHocTH ¢ mapamerpamu C, u otHomenuem C/C,,
YCTAQHOBJICHHBIM TaK)Ke I10 JaHHBIM HAOJIOJEHWH Ha COCEAHUX, H3YYEHHBIX MOP(OIOTHIECKH




OJTHOPOJTHBIX 03€pax.

3aBucumocts (7.52) npuMennma it oTHomenus A/Q menee 250.

B 3HaueHmMs pacueTHBIX ypOBHEH BBOJAT NOIpPaBKH Ha HaroH AH, u BeTpoBoe BomHeHue AH,,
KOTOpbI€ PAacCUMTHIBAIOT MO MeToaukam, mnpuBeaeHHbIM B CHull 2.06.04. IIpu pacuere AH,
YYUTBHIBAIOT PACUCTHYIO CKOPOCTh BETpPa, CPEIHIO MIIyOMHY BOJOEMAa M PACCTOSHHE IYHKTA, IJIs
KOTOPOTO MPOM3BOIAT PacdeT, OT LEHTpa TSHKECTH 3epkaiia Bomoema. IlompaBky AH, ompenensior c
Y4eTOM BETPOBOI 3aIlMIIICHHOCTH HCCIIEAyeMOl OeperoBoil 30HBI, JJIMHBI Pa3rOHA BOJHBI U JPYTUX
(hakTopoB.

JIns  KapCTOBBIX, TEPHOJAMYCCKH HCYC3AOIUX 03ep, a TaKKe I 03ep C HCKaKECHHBIM
€CTECTBEHHBIM PSKAMOM 0053aTEIILHO MPOU3BOJICTBO TOJIEBBIX UCCIICIOBAHUH.

MMPUJIOXKEHUE A
(pexomenoyemoe)

IIPUMEPBI PACUETA
A.1 IlpumeHeHue kpuTepues JIMKCOHA JJIs1 AHATU3A Pe3KO OTKJIOHSIOMIUXCS 3HAYEHUH

PaccmaTpuBaeTcss psn HaOMIONEHMH 3a CPEAHECYTOUYHBIMH MAaKCUMAaJbHBIMH PacXoJaMd BOJBI
BECCHHETO MoJIoBOAbS Ha p. OHera — 1. Hammopoxckwuit [loroct ¢ mepuogom HaOmroneHuin 90 mer.
AHanm3 SMIUPUYECKON KPUBOI pacrpesesieHns! oKa3al, YTO HauOOJIbIIee PE3KO OTKIIOHSIOIIEECs OT
OCTA/IBHOM COBOKYITHOCTH 3HAYEHHE PACXOJa BOMbI, PABHOE 868 M°/C, MOXKET MPUHALICKATh HHOMY
pacipeneneHuio. s mpoBepKH OXHOPOAHOCTH OBUT NMpHMEHEH Kpurepnii [IMKCOHAa W Ha OCHOBE
PAHKUPOBAHHOTO Psa OTPENIeNIeHBI IIATh paCUeTHRIX cTaTuCTHK Kputepus: D1y = 0,308, D2y = 0,311,
D3y = 0,308, D4y = 0,384 u D5y = 0,404. Kputnueckue 3HaueHus: cTaTucTuk JlukcoHa 6e3 yuera
acummeTpun U aBTokoppemsimuy npu N = 90, C; = 0 u r(1) = 0 gux o = 1 % ompexneneHs! 1o
Homorpammam [3] u cootBeTcTBeHHO paBHbl: D1y*(0,0) = 0,26, D2y*(0,0) = 0,28, D3y*(0,0) = 0,29,
D4,*(0,0) = 0,31 u D5y*(0,0) = 0,32. 113 cpaBHEHHS pacueTHBIX 3HAUEHUH CTATHCTUK C KPUTHIECKUMH
cnenyet, uto Dy > Dy*(0,0) s Bcex xputepueB Jukcona. VMicxoas u3 BeIIECKa3aHHOTO TUIIOTE3Y 00
OTCYTCTBUM B Dsly HaONIOJICHUI PE3KO OTKIIOHSIOIIETOCs 3HAYEHHs, NPUHAJISKAIIET0 IPyroMy
pacnpesieneHuo, OTKIOHSIOT. [loaToMy B ciiydae NpPUMEHEHHS «KIACCHYECKOT0» KPHTEpHsI
9KCTPEMaNbHBIN pacxoj IMPU3HAIOT HEOJHOPOAHBIM M HCKIIOYAIOT €ro W3 psla HaOJroJIeHuH, eciiu
MOATBEPJUTCS, YTO 3Ta BEIWYMHA HMeEeT OOJBIIYI0 IOrPEIIHOCTh, WIIM HEPECYUTHIBAIOT €ro
SMIIMPUYECKYIO0 00ECIIEYeHHOCTD ISl O0JjIee MPOI0IKUTEIBHOTO TIEPHOIA.

Ecnu Bocnonb30BaThCsl KPUTHUECKUME 3HAUYCHUSIMH CTATHCTHK KpuTepus JukcoHa, 0600meHHoro
JUIL aCHMMETPHYHBIX M aBTOKOPPEIMPOBAHHBIX DPSAOB NPH BBIYMCICHHBIX IO MPOAODKUTEIHHOMY
psny 3nadenusx r(1) =0,19 u C; = 1,13, To npu cpaBHEHNN pPacUETHBIX CTATHCTHK C KPUTHUYECKUMH M3
HOMOTpaMM [3] OyIOyT HMETh MECTO CIEAYIOIINE HepaBEeHCTBA!

D1y =0,308 < D1y* = 0,31 mpu o = 10 %;
D2y* = 0,28 mpu oo = 10 % < D2y = 0,311 < D2y* = 0,32 npu o = 5%;
D3y = 0,308 < D3y* = 0,36 ipu o = 10 %;
D4y* = 0,36 mpu oo = 10 % < D4y = 0,384 < D4y* = 0,40 ipu o = 5 %j;
D5y* = 0,37 npu o = 10 % < D5y = 0,404 < D5y* = 0,41 npu oo = 5 %.

W3 HepaBeHCTB clielyeT, 4To Mpu o = 5 % runore3y 00 «aHOMaJIbHOMY IKCTPEMYME OTKJIOHSIOT MO
BCeM KpuTepHsM. Ha 3ToM OCHOBaHMM MOXHO CJIeJIaTh BBIBO, YTO PSJ] HE COAEPKHUT HEOAHOPOIHOTO
MaKCHMaJIbHOTO 3HAYCHMS U JUIS ONpEJICTICHUs TapaMeTPOB SMITMUPUYECKOTO PACHIPEACIECHHS JT0JKHBI
OBITH MCIIOIB30BAHbI BCE JAHHBIC.

A.2 IIpnmenenne kpurepust CmupHoBa — I'pad0ca 11 aHAIN3a Pe3KO OTKJIOHSIOLIUXCH
3HAYeHn i

Jlnst aHanu3a BHIOpAHBI IIECTh PSJOB CPEAHECYTOUHBIX MUHHMAIBHBIX PAaCcXO0JIOB JIETHE-OCEHHEIO
ce30Ha B paiioHe ['opHoro Anras: p. Ilecuanas — c. TounnsHoe, p. Ypcyn — c. Onrynai, p. Hapsim
— ¢. Yers-Kymup, p. Anyit — c. Crapo-Tripsikuso, p. byxtapma — c. Ileun u p. IllapaBka — c.
[lapaBka. Ilepron HaOMFOIEHWIA 32 CTOKOM Il BBIOpAaHHBIX psAmoB cocTaBmil oT 40 mo 49 ner.
3navenus cratucTuk CmupHOBa — ['pab0Oca, BBIYMCICHHBIX /I HAWOONBIINX YICHOB 3THUX PSIOB,
paBHbl: Gyp = 3,389, Gy, = 3,394, Gz = 2,739, Gy = 3,693, Gys = 3,522, Grg = 3,706. [Ipu cpaBHEHNH
pacyeTHbIX 3HaueHUi cratuctuk ¢ kputndeckumu (Gy*(0,0)) B NpeAnonoxeHnt, 4To SMIUPHICCKUE



pSIbl  COOTBETCTBYIOT HOPMAJIbHOMY DACIpENENICHHI0O M HE HMEIOT CTAaTHCTHYEeCKHM 3HAYMMOMN
aBTokoppesiiun, T.e. Cs = 0 u r(1)=0, mosyyaem, 4TO THIIOTE€3a O HAIMYHMU B PsAAaX HAOIIOICHUMN
MaKCHMaJIbHOTO, PE3KO OTKJIOHSIOIIET0Cs. pacXxo/ia MOKeT ObITh NPUHATA AJIS ISITH PSIJIOB M3 IIECTH C
BeposiTHOCTHIO P > 99 %.

OpHako OBUIO YCTaHOBIEHO, YTO PACHpE/ENICHHsS SIBIISIIOTCS aCHMMETPHUYHBIMH U HUMEET MECTO
CTaTUCTUYECKH 3HAYMMasi aBTOKOPPEISALMS. AHAIN3 SMIMPHUUCCKUX paACTpEeNeHNl MUHHMAIbHBIX
pacxosoB BOJBI, a TaKKe METEOPOJIOTHUECKHX CTOKO(OpMHpYIOIUX (akTopoB (ocamkoB H
TEMIIEpaTypbl BO3/yXa) HE MOATBEPAMI THIIOTE3y O HAJMYUH «aHOMAJIBHBIX)» BEJNYMH B BHIOPAHHBIX
psinax. [TosTomy A7st MPOBEPKHU TUIIOTE3bI OJTHOPOIHOCTH OBIIH UCIIONB30BAHBI KPUTHUECKUE 3HAUCHUS
cratuctuk CmupHOBa—I'pabbca wu3 Tabmum [3], ompeneneHHBIE C YYeTOM acUMMETPHUA U
aBTOKOppesiiuu. 3HaueHus: kodpduuuentos r(1) u Cs B cBA3U ¢ OrpaHUYEHHOCTHIO BBIOOPOK ObLIH
OIIpEJIeTICHbl 110 COBOKYITHOCTH PSJOB HaOJIONEHUH B OJHOPOAHOM paiioHe ¢ 0o0mMM 00BEMOM
00bEIMHEHHOW COBOKYIHOCTH B 262 rosa. B pesynbrate monmydeHsl Ko3()(UIMEHT aBTOKOPPEIISIHH
r(l) = 0,26 u xoapduunent acummerpun C; = 1,4. [lo mHIUBHIYaIbHBIM 00beMaM BBIOOPOK W
0000mennsM (1) m Cs w3 Ttabmur [3] ObUTM OmpeneNeHbl KPUTHYCCKHE 3HAYCHUS CTATHCTHK
CmupHoBa—I pab6ca. CpaBHEHHE paCUETHBIX 3HAYEHHI CTATHCTHK C KPUTHYECKUMH, YUUTHIBAIOIINMH
aCHMMETpPHIO U aBTOKOppeisiiuio, mokazano, uro Gy < Gy* mpum o >10 %, uro maer ocHOBaHUE
OTKJIOHHUTH THIIOTE3y O PE3KO BBIIEISIOIINXCSI MAKCUMAIBHBIX 3HAYSHUSIX KaK MAJIOBEPOSITHYIO.

A.3 Anasu3 OTHOPOAHOCTH psAaa, COACPKAIECTO0 MAKCUMAJBbHBIC PACX0/1bI BOAbI PA3HOI'0
T€HETUYCCKOI'0 MPOUCXOKICHUSA

Pan mabmromeHumil 3a MakcHMalbHBIMH pacxofamu BoAbl p. AbaBel y Xx. Cucenm Biimodaer 21
pacxo/ BOIBI BECEHHETO IOJIOBOIbS M 15 pacxoqoB JOXKIEBBIX MaBoAKOB. OIEHKY OZHOPOIHOCTH
CpPeIHMX 3HAYEHHH M JOUCHEepCH MNpH CpaBHEHWH JABYX TEHETHYECKH pa3HOPOIHBIX BHIOOPOK
OCYIIECTBJIAIOT IO KPUTEPUAM CTI)IOI[eHTa u CI)HLuepa. BrruncieHnanie PacyY€THbIC 3HAYCHUS CTaTUCTUK
KPHUTEpUEB COOTBETCTBEHHO paBHBL t = 2,52 u F = 1,09. Kputnueckne 3nadenust cratuctuk F* u t*
OTIpENeISIIOT U3 TabauI [3] myTeM MHTEPHOSINH MKy TaOJIMIHBIMU 3HAYEHUSIMU TIpH N = Ny = 10 1
ny = ny =25 1715 33JJaHHOTO YPOBHS 3HAYMMOCTH oL = 5 %, koo dunmenta aprokoppessinuu (1) =0,2 u
ko3 dunmenta MexpsaaHoi xoppemsiuna R = 0. B pesynbprare moiydeHbl KPUTHUECKHE 3HAYCHHS
t* = 2,04 (oo ng = n, = 21), t* = 2,06 (ans Nk = n, = 15) u F* = 2,31. [Ipu cpaBHEHHHU C pacYCTHBIMH
3HAYEHMSMH CTAaTUCTUK MOXKHO CZEJaTh BBIBOM, YTO PSIJ HAOMIOAEHUH HE MOXKET pacCMaTpPUBAThHCS Kak
€IMHass COBOKYITHOCTD BCIIEACTBHE HEOAHOPOIHOCTH CPEITHHUX 3HAYCHUH, TaK KaK PacueTHOE 3HAUCHHUE
cratuctuki CTBIOZIEHTA MPEBBINIAET KPUTHIECKOe B oboux ciaydasx (N = 15 u n = 21), npu sToM
runore3a 00 OIHOPOIHOCTH JWCIEpCHi He OTKiIoHAeTcs. IlosToMy pacuersl HE0O0XOIUMO
OCYIIECTBIISATh OTACTBHO AJIS PSIIOB BECEHHETO MOJIOBOJIBS U IOKAEBBIX MABOAKOB.

A.4 Ouenka 3(pGpeKTHBHOCTH SIMIIHPHYECKON 3aBHCUMOCTH

Jlnst pacyeToB TOJOBOTO CTOKAa M CJIOSI CTOKa BECEHHErO I0JIOBOJBSI MPU OTCYTCTBHU JIAHHBIX
THIPOMETPUYECKUX HAONIOJCHU NPUMEHSIOT 3aBHCUMOCTH OT CTOKO(GOPMHUpPYIOIHMX (DaKkTOpoB.
OnHOW W3 TakMX CYHIECTBYIOIIMX 3aBUCHMOCTEH SIBISICTCS ypaBHEHHE ISl OIpPEAETICHUs CIIOos
MOBEPXHOCTHOT'O CTOKA BECEHHETO M0JI0BOobs Y Ha p. Oke — c. ITosoBckoe ciiemyroniero Buja:

Y =0,80X; +0,86X; - 104, (A.1)

rae X1 =S + S, + X,

S — MakcHUMaJIbHBIC 3a11achl BOJBI B CHET'e, MM;

S, — 3amac BOJBI B JICASTHOI KOPKe, MM;

Xoc — OCAJIKH 32 IEPHUOL OJIIOBOIBS, MM;

X, = (L - €)/50;

31ech L — roy6una mpomep3aHus MOYBEL, CM;

€ — BEJIMYMHA OCEHHET0 YBJIAXXHEHHS TIOYBBI, CM.

Just oueHkn 3PQEeKTUBHOCTH SMIHMPUYECKOW 3aBUCHMOCTH B COOTBETCTBHHM ¢ 4.15 mpuMeHeH
aHaJIM3 OCTaTKOB M MOCTPOEHHI Ipaduku, MpUBEICHHbIC Ha pUCYHKE A.1.



a)

[1931 1935

100

—~150

=100
~150

=200

@) — 3aBHCHMOCTE 0cTaTKOB OT BpeMmenH (g = f(t)); 6) — 3aBHCHMOCTD OCTATKOB OT 3HAUCHHI CIIOS
CTOKa, IOJTYYEHHOTO TI0 smMIupudeckoi 3asucumoctH (€ = f(Y')); 8) — 3aBHCHMOCTE OCTATKOB OT
nepBoro ¢akropa (¢ = f(X1)); 2) — 3aBHCHMOCTB OCTATKOB OT BTOporo ¢akropa (€ = f(Xy))

Pucynox A.1 — Ananu3 0CTaTKOB SYMIIMPUUECKON 3aBUCUMOCTH IS pacdeTa CJI0eB OJIO0BOIBS
OT METEOPOJIOTHYECKUX (HaKTOPOB

W3 ananmn3za rpadukoB Ha pucyHke A.1 MOXKHO cenaTh CaeayIOIne BEIBOIBL:

- ¢ 1967 r. ocraTku 3aBUCAT OT BPEMEHHM U HMEET MECTO CYLIECTBEHHOE CHUCTEMaTHYeCKOe
3aBBIILICHUE CII0S CTOKA TIOJIOBOIbS, BEIYUCICHHOTO 110 SMITMPHYECKOI 3aBUCUMOCTH (PUCYHOK A.1, a);

- HaKJIOHHas I0JI0ca paccesiHnsl Ha pUCyHKE A.l, 6 TIOKa3bIBAeT, YTO OTKJIOHEHHUS OT IOJyYeHHON
SMIHUPUYECKON 3aBUCHMOCTH HOCAT CHUCTEMAaTHUYECKHMHM XapakTep: OTpULATEIbHBIE OCTATKH
COOTBETCTBYIOT OOJBIIMM IO BEIWYMHE 3HAUYCHMSM PACUETHBIX CIOEB CTOKA, MOJOXXKUTECIbHBIE —
MaJlbIM, 9TO CBHJICTEIBCTBYET O HETOUYHOM OIPEICICHNH CBOOOAHOTO WIEHA B YPaBHCHNH;

- M3TU0 MOJIOCH! PACCEIHUS HAa PHCYHKE A.l, 6 IOKa3bIBacT, IYTO B ypaBHEHHN HEOOXOANMO Yy4ECTh



HEJIMHEWHOCTh 3aBUCUMOCTH Y OT X7;

- u3 pucyHka A.1, 2 cnenyer, 4To K03 GHULIUEHT nepes X, TakKe OnpeieieH HEBEpHO.

st yrouHeHus BUAa ¥ KO3(GQUIMEHTOB ypaBHEeHHs Obl1a coOpaHa AOMOJIHUTENbHAS HHOpMALHS,
OpOBeleH aHanmu3 OAHOGMAKTOPHBIX 3aBHCUMOCTEH ¥  HCIOJb30BaHBl YCIOBHS OCTPOCHUS
perpeccroHHOro ypaBHeHus (6.1). B pesynbrare nonydyeHa clienyromas SMIUPUIECKast 3aBUCUMOCTb:

Y =0,76X, +0,14-10° X, +13,8, (A.1,q)
rae  X{=Xqg'Yy, 30€Cb Xjp — CpemHMH MaKCHMAalbHBIH CHerosamac B OacceiiHe, MM,

ocpelHeHHbIH 1o 10 MeTeocTaHIMsAM, Ui KOTOPBIX KOI(PQHIMEHT KOPPEJsIHK CHEro3anacoB Co
CTOKOM IT10JI0BOJIbS Ooubiie 0,5;

Yu = K Bu, 30€ch K, — MonynbHBIN KO3 UIMEHT NPUBEICHHBIX 3al1acOB BJIard B IIOYBE;

By =sin(a’ + 10°), tg o' = Ky, 3mech Ky — Moy mbHBIH KO3 GUIIHEHT TPOMEP3aHHS;

X, — cIoii cToka 3a MapT, MM.

Koapunuent xoppensiuu nosydeHHoro ypaBHenus pased 0,89. AHanu3 ocTaTKoB ITOKa3aj, 4To
MOJTyYEHHOE IMITUPUUECKOE ypaBHEHHE SIBIISIETCS aJJICKBATHBIM.

A5 Ouemca BJMSIHNUSA X03AHCTBEHHOM 1esITEJIbHOCTH HA mapamMeTphbl psijaa roroBoro Croxka

PaccmartpuBaetcs psim cpeJHHX TOIOBBIX pacXxoioB Boxsl Ha p. Haitbe y m. berikoso (1951-1977 rr.).
N3BectHO, uTo HaunHas ¢ 1966 r. B BepXOBBsIX OacceifHa IPOU3BOIAT BEIPYOKY JIECOB M OCYIIIECTBIIOT
MHTEHCHBHYIO pacrhaiiky 3emesb. HeoOX0AnMO OIEHUTh CTaTHCTHYECKYIO OJHOPOAHOCTH psna, T.e.
OIPEJETNTh, HACKOJILKO CYIIECTBEHHO CKa3bIBAIOTCSI OTMEUCHHBIE XO3SHCTBEHHBIE MEpOIPUSATHS Ha
MHOTOJICTHUX KOJICOAHUAX CTOKA. J[JIsI OIIEHKHM OJHOPOIHOCTH (CTAIMOHAPHOCTH) PsiI ObUT pa3OUT Ha
JIBE YaCTH: €CTECTBCHHBIC KOJICOAHUS JO Hayayia BIUSHUS XO3IUCTBCHHOW nestenbHOCTH (1951-1965
IT.) U KoJeOaHusl CTOKAa B YCIOBHSX BIMSHHUS XO3SHCTBEHHOH nesirensHocTH (1966-1977 rr.). Hdus
nepBoit wactu (N = 15 1et) paccunrano cpennee 3nauenue (Q = 20,0 m%/c, ucnepens o = 12,9 (m*/c)’
1 C, = 0,18, m1s1 BTOpOIT wactu (N = 12 net) — cpennee 3Hauderne Q = 22,3 m°/c, aucnepcus o> = 19,9
(*c)> u C, = 0,20. IlomydyeHHble 1O JAHHBIM MAaPAMETPAM pACUECTHBIC 3HAYCHHS CTATHCTHK
Crpionenta u ®umepa coorBercTBeHHO paBHB: F = 154, t = 1,43. Kpurnueckue 3HaueHHA
OTIpEJIeTICHBI IBYMSI CIIOCOOAaMU: HEMOCPEACTBEHHO 10 TabnumaMm u3 [3] u mpu mepecuere crerneHen
cBoOoxbl Takke B coorBercTBUM ¢ [3]. Koaddumment aBrokoppemsium, onpenereHHbIH M0 BceMy
psny, pasex 0,2, ¥ ypoBeHb 3HAYMMOCTH Ha3zHavalcs B 5 %. B mepBoM ciydae KpuTHdeckne 3HaYSHUS
CTaTUCTHK ObUIH paBHBL: F* =366 nt* =245nmpun=15uF* =406 ut* =246 mpun=12u s
1r000M BapHaHTE OOJIbIE PACUETHBIX 3HAYCHUH, YTO IO3BOJISIET MPUHSTH TUIIOTE3Y CTAMOHAPHOCTH.
ITo BTOpOoMy cmocoOy F* = 3,59 u t* = 2,45 u Takke MPEBOCXOIAT PACUETHBIE BEUYMUHBI 3THX
CTaTUCTUK. TakuM 00pa3oM, M3 MPOBEJCHHOI'O aHAM3a CTAMOHAPHOCTH MOXKHO CHIENIaTh BBIBOI O
TOM, YTO HaJlMYhe XO3SICTBEHHOW AEATEIHHOCTH B JAHHOM Cllydae HE OKa3bIBaCT CYIIECTBEHHOTO
BJIMSHUS HA CTAaTHCTHYECKYIO OJHOPOJHOCTb psijia, a H3MEHEHHE MapaMeTpOB pacIpeieieHus
rofoBoro croka p. HaiiObl y n. BbIKOBO moj BiMsSHHEM XO3SHCTBEHHOW NESTENILHOCTH 3HAYUTEIBHO
MEHbIIE W3MEHEHHWH, MPOUCXO/IINX B PE3yJIbTaTe €CTECTBEHHBIX KojeGaHuii BogHocTH. [losTomy
THPOJIOTHYECKUE PACYETHI MOJKHO OCYIIECTBIISITH 110 BCEMY psity HaOIIOCHUH.

A.6 Ucnosb30BaHHe METOIMKH COBMECTHOI'0 aHAJIN3a

[TpumeHenne MeToAa TPYIIIOBOTO aHAIN3a JAHHBIX HAOMIOJNCHMH WILTIOCTPHPYETCS Ha IpPUMEpe
paiiona ITpumopss.

JJist COBMECTHOTO aHali3a B 3TOM paiioHe ObLIIM 0TOOPaHBI TUIPOJIOTHYECKUE TTOCTBI, ISl KOTOPBIX
BBITIOJHSJIMCH CIICYIOIIUE YCIOBHSL:

- IoIa/k BOA0CGOpOB He mpeBbimmaet 50000 km?;

- psi/IBI HAOJIOACHUH 32 MAKCUMAITLHBIM CTOKOM UMEIOT MPOAOJDKUTEIBHOCTE Oosiee 30 eT;

- MYHKTH! HAOJIIOJICHUH OTHOCUTEIBHO PABHOMEPHO pacIipeieieHbl 110 paliony;

- JlaHHbIe HAOJIIOZIGHUH 10 BO3MOXXHOCTH CTaTHCTHYECKHM HE3aBUCHMBI Jpyr OT Jpyra, T.e.
OTCYTCTBYET IPOCTPAHCTBEHHASI KOPPEISLIHS.

B kadecTBe aHAMM3MPYeMOH XapaKTEPHUCTHKH HcCleayeTcss KOd(PQHUIMEHT BapHallMHM PsJIOB
MaKCHMaJIBHBIX B TO/IY PacX0/I0B J0XKJEBbIX MTABOJKOB.

[IpenBapuTensHas pa30WBKa paifoHOB Ha OoJiee MENKHE MOAPaHOHBI ¢ OTHOCHTEIHHO OJM3KUMH
3HAYEHUAMH KO3()(UIMEHTOB Bapuanny MPOM3BOAUTCSA C HCIOIB30BAaHWEM KapThI-CXEMBI ITYHKTOB
HaOJTIOZICHNH ¢ HAHECEHHBIMHU 3HAYEHHSIMHU XapaKTEPUCTHK M3MEHYNBOCTH CTOKA.

Ucnone3ys kpurepuii (5.13), mpoBepsitoT OJHOPOIHOCTH AAaHHBIX, OOBEIUHIEMBIX B Mpejenax
BBIJICIISIEMOTO TT0/IpaliOHa, ¥ OLIEHUBAIOT BO3MOXKHOCTh UX COBMECTHOTO aHAJIM3a.



CnyqaﬁHon COCTaBJISIIOLIYHO 82 OMPEAC/IAIOT KaK CPEAHIOI0 IO I'pyIire CTaHIUHA BbI60pO‘IHyIO

cIy4
JUCIIEPCHIO MOMEHTHOM OICHKH KOA((DHUIIMECHTa BapHAIIUH:
k
2 _ 1. ,
R z Ecyu(i) > (A.2)
K i=1
2 C, X

(A3)

Eenyu(i) :f

I'eorpaduueckyro COCTABIAIOIIYIO &2 ONpPEAEIIAIOT KaK pa3HOCTh MEXAY MOJIHOW U Cily4alHOUI

reorp
COCTAaBJIIIONMMH B COOTBETCTBUU ¢ Qopmynoit (5.10). [TomHYI0 COCTaBISIONIYIO BBIYHCIAIOT II0
thopmyme (5.12).

Ecnu s BblIeNeHHOro mojpaiioHa reorpaduieckasl COCTaBIAIOMIAS IUCHEPCHU OKAa3bIBAETCA
MEHBIIIE CIIy9aifHOH, TO COBOKYITHOCTH PSIOB MOXHO CYHTaTh OTHOPOJHOH, a oOOBeIuHEHHE
npaBoMepHBIM. Ha crnenyromeM mare K OJHOPOAHON Tpymiie HMPUCOSAUHSAIOT OJUH M3 ONMKaWIINX
MIOCTOB M TIPOBEPSAIOT BbINONHEHUE yciaoBust (5.13). OObenuHeHe OCTOB B NOAPAHOH 3aKaHYHBAIOT,
korja ycnoBue (5.13) mepectaeT BBIOIHITHCS.

To4HOCTH pacueTa CTAaTUCTUYECKHX XapaKTEPUCTUK MO OOBEIMHEHHBIM TaHHBIM HaOIIOICHUH

o v 2
XapaKTCPU3yeTCAa CTAaHAAPTHOU OIIHOKO# Scp .
2

€
2 CIIyd 2 1
gcp = _k + greor‘]o N (‘ v )

rae K — 491ciio cCoBMECTHO aHaTH3HUPYEMBIX O0BEKTOB;

gsny,i /K — cranmapTHOE OTKJIOHEHHUE Cpe/iHei U3 K OleHOK.

[TorpeniHocTh pe3ysIbTaTOB PacueToOB OICHOK OMpeaessioT o Gopmyite (5.14), a UX CTaHIAPTHYIO
omuoky — mo popmye (5.15).

Hcxo/st U3 MpUBEIECHHBIX YCIOBHUMA TS HIUTIOCTPAIIMU METOUKH Ha TEPPUTOPHH [IpuMOphst ObLTH
oToOpaHbl 14 TMOCTOB W OIlEHEHAa BO3MOXHOCTh MX COBMECTHOrO aHaiu3a. CxeMa pacrojoKeHHs

MIOCTOB NPHUBEAEHA Ha PUCYHKE A.2, CITUCOK ITOCTOB Ipe/ICTaBiIeH B Tabimie A.1.

ApCeHLCRKR

Pucynok A.2 — Cxema pacroio>KeHHsI THIPOIOTHIECKUX ITOCTOB



Tabnuna A.1 — CnHMcoK BOAOMEPHBIX NOCTOB

[Tepuon [Tnomanp Koaddunment
Ne Kon N
nocta | mocra HaOM0IeHUH Bo;[oc620pa, Peka-nyHKT Bapuaruu
(amucno ner) KM Cy

1 05083 31 536 p. Yecypu — c. bepesnsiku 0,82

2 05085 53 1720 p. Yecypu — c. Bepx. Bpeeska 0,90
50 05552 40 671 p- JIazoBka — c. JIazo 0,80
52 | 05560 48 3120 p- [Maptuzanckas — c. [Taptuzanck 0,81
53 05570 38 191 p- Bononmagaas — c. Hukomaeka 0,79

6 05122 34 1160 p- M3BunmHKa — c. V3BmimmHKa 0,88

7 05128 37 138 p- Kamenka — c. Kamenka 0,74
54 | 05583 45 706 p. lIkoroBka — c. I1IkoToBKa 0,88

3 05094 37 9340 p. Yccypu — c¢. Kokmaposka 0,96
12 | 05167 34 235 p. Bapdoaomeerka — c. Bapdoaomeerka 1,12

9 05148 36 940 p. ApcenbeBka — ¢. BunorpamoBka 1,07
51 | 05555 32 549 p. [Taptuszanckas — c. MomyaHoBKa 1,08
49 | 05539 48 763 p. MaprapuToBka — c. MaprapuroBo 1,27
55 | 05589 54 894 p. ApremoBka — c. IlITbIkOBKa 1,23

Koa¢dunpentsr Bapuanuy psiioB MaKCHMAIBHBIX B TOJy PAcXO0JIOB JIOXKJIEBBIX MABOIAKOB JUISI ATUX
MIOCTOB TIPHUBECHEI B Tadmmie A.1.

B coorBercTBMM ¢ paccMaTpuBaeMOl METOIMKOH Ha TEPPUTOPHUH aAHAIM3HPYEMOTO paioHa
BBIOMPAIOT HECKOJIBKO THAPOIOTHYECKHX IIOCTOB C OTHOCHTENBHO ONm3knMH 3HaueHWsAMH C, H
Omm3kuM reorpaUIeckuM pacroyiokeHueM. B nanHoM ciydae GpUI0 0TOOpaHO mATh mMOCcToB: Ne 1, 2,
50, 52, 53. OnpexnensroT cpenHee 3HAUEHUE, MTOTHYIO, CIIyIalHYIO U reorpapuuecKyio COCTABIISIONINE,
a TaKKe AMCIEPCUI0 MapamMeTpoB JUIs OOBEIUHEHHOH COoBOKymHocTH. Eciu B pesynbTare pacuera
kputepuii (5.13) BbINOMHSETCSI, TO 00BETUHEHHE MOKHO CUMTATh JOIYCTUMBIM.

K nosgydeHHoOW Tpymme IIOCTOB IOOYEPEAHO IMPHCOCTUHSIOT IOCTBI, OJU3KO K HHUM
pacrosoXeHHbIe, ONPENIENSIOT BCe BhIICIIEpEeUCIeHHbIE XapaKTepUCTHKH (Tabnnna A.2). PesynsraTsl

2
oroOpaxaior B Buze rpauka saucumoctu £, = f (k) (pucynok A.3).
Tabmuiia A.2 — Pe3yJbTaTbl pacueToB MapaMeTpoB [Jisi COBMECTHOr0 aHAJIW3a MO Trpymime
CTAHIUI

Hucnepcus

Ne I'pynna nocros
Cpennee N
rpymnsl | (KOl HOCTOB) TIOJTHAs | CiTydaifHasi | reorpadudeckas

U1 00 bEeIMHEHHOM

2
COBOKYIIHOCTH gcp

1 05083 0,82 0,002 0,014 -0,012 0,0028
05085
05552
05560
05570

2 05083 0,832 | 0,002 0,015 -0,013 0,0025
05085
05552
05560
05570
05122

3 05083 0,818 | 0,003 0,015 -0,012 0,0021
05085
05552
05560
05570
05122
05128

4 05083 0,826 | 0,003 0,015 -0,012 0,00183
05085
05552




05560
05570
05122
05128
05583

05083
05085
05552
05560
05570
05122
05128
05583
05167

0,858

0,012

0,018

-0,006

0,00195

05083
05085
05552
05560
05570
05122
05128
05583
05167
05148

0,879

0,015

0,019

-0,004

0,0019

05083
05085
05552
05560
05570
05122
05128
05583
05167
05148
05555

0,897

0,017

0,021

-0,004

0,0019

05083
05085
05552
05560
05570
05122
05128
05583
05167
05148
05555
05094

0,902

0,016

0,021

-0,005

0,0018

05083
05085
05552
05560
05570
05122
05128
05583
05167
05148
05555
05094
05589

0,925

0,025

0,022

0,003

0,0046




10 05083 0,931 | 0,025 0,023 0,002 0,0041
05085
05552
05560
05570
05122
05128
05583
05167
05148
05555
05094
05589
05539

o

~
w

0,005 — Y

10

0,004 4— — R ———

0,003

0,002

0,001 + —_— - -

0 T T T Y T 1

Pucynok A.3 — I'paduk 3aBUCHMOCTH JUCIICPCUH MTAPAMETPOB 00BETUHECHHON COBOKYITHOCTH OT
YHUCJIa COBMECTHO aHAJIM3UPYEMBIX ITOCTOB

PesynbraThl pacdera MOTpEeNIHOCTEH oOmpeAeicHHs Kod(hGUIMEHTa BapUaIlMd IPHBCICHBI B
Tabimme A.3.

Tabnuia A.3 — Pacuer norpemHocTeii onpenenenns kodpduuuenros Bapuamuu C,

Ko mocra 05083 | 05085 | 05094 | 05122 [ 05128 | 05148 | 05167 | 05552 [ 05555 | 05560 | 05570 | 05583

C, 0,895 | 0,901 | 0,906 | 0,900 | 0,880 | 0,910 | 0,911 | 0,890 | 0,910 | 0,890 | 0,889 | 0,899

Torpemmocts  |10,0016]0,0016)0,0016)0,0016{0,0015{0,0017{0,0017]0,0016]0,0017]0,0015|0,0016 |0,0016

Ecmu ycnoBue (5.13) BhINONHSAETCS, KpUBash MMEET TEHACHIMIO K TOHIKCHMIO, €CIIH YCIIOBHUE
HapymlaeTcs, TO CleAyeT Pe3KOoe yBEIMYCHHE 3HAUYEHHH, a CIIE[0BATENIbHO, TAKUE MOCTHI HE MOTYT
OBITH MPUCOCIMHEHBI K 001IeH rpymme (pucyHok A.3, rouku 9, 10).

A7 l'lpnMep MOCTPOCHHUA YCCUCHHOI'0 raMmMa-pacinpeacjieHus 1Js BbIMMCICHUSA
MaKCUMAaAJIbHBIX Pacxo/10B BO/1bI MaJIoM BECPOATHOCTHU NMPEBBLIINICHUSA

PaccmatpuBarotcs aHHBIe HAOMIONCHUH 32 MAKCHMAaJIbHBIM PACXOAOM BOZBI BECEHHETO MOJIOBOIbS
p. benoit y r. Your ¢ 1878 mo 1964 r. (mcxomusle naHHBIE TpUBeACHBI B Tabnmme A.4). Tpebyercs
BBIYMCIIMTH PACUETHBIC MaKCHMaJIbHBIC PACXOBI BOJBI PAa3IMYHON BEPOSTHOCTH NPEBBILCHUS B STOM
CTBOpPE C OMOIIBIO YCEYEHHOI0 raMMa-pacipeie/IeHus.

Ilo BerHeﬁ IMOJIOBUHE psAaa, paClloJIOKCHHOT'O B y6I)IBa}OIlIeM MOpAAKE, BBIYUCIAIOT CPEAHCE Xn/2




mo ¢dopmyne (5.41) m craTHCTHUKY kzm no ¢opmyne (5.43). IloaroroBurenbHbIE BBIYUCICHHS

NpUBENICHBI B Ta0imme A.S.
n/2

2 X
349660
Xojp = ——= =8132 m%c; A5
"2 "2 43 (A-3)
n/2 g
zIn _XI 0,75733
Ay, =iz - 2 60176 (A.6)
n/2 43
o momywennomy smauenmio A, ~— = -0,0176 B coorserctBun ¢ npunoxenuem b, tabmnua b.5

HAXOMAT 3HaueHue ko3 dunuenra nsmernuusoctu C, = 0,52.
3Has cpengHee X,;, U ONpEIENHB IO BbIYHCIeHHOMY 3HaueHuto C, dynkimio ¢(C,), HaxoauM

noMoIIbio npuinoxkenus b, tabnuna b.4 3Hauenue cpensero X, !
X, = %,,,0(C,) =8132-0,715=5814 m%c
Io momyuennsM mapamerpam Q = 5814 m%/c u C, = 0,52, HCroNb3yst TAGIHIly OPIMHAT FaMMa-

pacmpeneneHss, CTPOST BEPXHIOI YacThb paclpenelieHHs — YCEUeHHOe pacupeneieHue (PHUCYHOK
A.4). Kak cnenyer u3 pucynka A.4, aHaIuTHIECKasi KpUBasi COOTBETCTBYET AYMIIUPHUECKUM TOUKAM.

Tabnuna A.4 — MakcuMalibHbIe Pacxo/bl BOAbI BeCEHHEr0 NM0JIoBobs X p. benoii y r. Y oI

Ton X;, M°/c Ton X;, M/c
1878 5930 1922 6120
1879 6080 1923 9820
1880 8630 1924 3350
1881 4650 1925 6000
1882 (16200) 1926 11200
1883 5310 1927 11500
1884 3940 1928 4950
1885 3980 1929 8420
1886 5740 1930 4380
1887 8040 1931 2840
1888 10170 1932 6900
1889 7220 1933 4180
1890 4200 1934 5380
1891 3060 1935 2120
1892 7020 1936 4280
1893 4500 1937 3020
1894 6500 1938 4990
1895 4650 1939 3800
1896 4000 1940 3890
1897 5740 1941 6800
1898 6000 1942 7250
1899 12400 1943 7560
1900 3820 1944 3620
1901 5590 1945 3570
1902 9540 1946 8760
1903 7960 1947 11400
1904 4020 1948 8320
1905 5020 1949 6880
1906 4890 1950 3270
1907 3670 1951 5860
1908 6160 1952 3620
1909 5590 1953 3840
1910 3550 1954 4400
1911 5340 1955 (3110)
1912 6160 1956 5380
1913 5770 1957 9580
1914 13000 1958 5100




1915 3690 1959 7100
1916 13800 1960 4140
1917 6040 1961 3740
1918 4680 1962 3470
1919 9660 1963 8180
1920 5590 1964 7070
1921 5530 Cpennee 6094
Tabnuma A.5 — PacueT mapamMeTpoB YCeYeHHOr0 TaMMa-pachpedeseHdsl IO JAAHHBIM

Ha0JII0IeHHI] 32 MaKCUMAJTbHBIMHU PacxoAaMu BoJbl p. benoii y r. Y ¢n1

X, M®/c (13 Tabume! A.4) Ton X1 X5 InX;/X,,,
16200 1882 1,992 0,29929
13800 1916 1,697 0,22968
13000 1914 1,599 0,20385
12400 1899 1,525 0,18327
11500 1927 1,414 0,15045
11400 1947 1,402 0,14674
11200 1926 1,377 0,13893
10170 1888 1,251 0,09726
9820 1923 1,208 0,08207
9660 1919 1,188 0,07482
8580 1957 1,178 0,07115
9540 1902 1,173 0,06930
8760 1946 1,077 0,03222
8630 1880 1,060 0,02531
8420 1929 1,035 0,01494
8320 1948 1,023 0,00988
8180 1963 1,006 0,00260
8040 1887 0,989 1,99520 = -0,00480
7960 1903 0,979 1,99078 = -0,00922
7560 1943 0,930 1,96848 = -0,03152
7250 1942 0,892 1,95036 = -0,04964
7220 1889 0,888 1,94841 = -0,05159
7100 1959 0,873 1,94101 = -0,05899
7070 1964 0,869 1,93902 = -0,06098
7020 1892 0,863 1,93601 = -0,06399
6900 1932 0,849 1,92891 = -0,07109
6880 1949 0,846 1,92737 = -0,07263
6800 1941 0,836 1,92221 = -0,07779
6500 1894 0,799 1,90255 = -0,09745
6160 1908 0,758 1,87967 = -0,12033
6160 1912 0,758 1,87967 = -0,12033
6120 1922 0,753 1,87680 = -0,12320
6080 1879 0,748 1,87390 = -0,12610
6040 1917 0,743 1,87099 = -0,12610
6000 1925 0,738 1,86806 = -0,13194
6000 1898 0,738 1,86806 = -0,13194
5930 1878 0,729 1,86273 = -0,13727
5860 1951 0,721 1,85794 = -0,14206
5770 1913 0,710 1,85126 = -0,14874
5740 1886 0,706 1,84880 = -0,15120
5740 1897 0,706 1,84880 = -0,15120
5590 1920 0,687 1,83696 = -0,16304
5590 1901 0,687 1,83698 = -0,16304

43 -0,75733
¥ 349660
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Pucynok A.4 — CoBMeIIICHHBIC KPUBEIC PACIIPEICIICHUS BEPOSTHOCTEH MPEBEIIICHHS
MaKCHUMAJILHBIX PAcX0JI0B BECCHHETO MOJIOBOIbS p. bemort y r. VoI (1878-1964 rT.)

A.8 IIpuMmep npuBefeHNs K MHOTOJIETHEMY NePHOY Psiia U NapaMeTPOB pacnpeneleHus
rofioBoro croxa p. Cpesxka — A. CTaH 1o MeToguKe, OCHOBAHHOI Ha OJTHOBPEMEHHOM
HCIOJIb30BAHUM M HA PAa3JIMYHBIX BpeMEHHBIX 3TaNaX HECKOJbKHX MYHKTOB-aHAJIOT 0B

ITo psamy p. Ceexxa — a. Cran (miomans Bogocbopa pasHa 407 KMZ) AMEIOTCS HAOIIOACHUS 3a
1971-1992 rr. (n = 22 ropa). Jns mpuBeneHUs psAa K MHOTOJIETHEMY IEpPHOIY BBIOpaHbBI CeMb
MmpeanoJara€Mblx aHaJoroB, UMCIOMMNX PA3JINYHBIC TEPHUO/IbI Ha6J'IIO)1€HHI>i. Tak xak MHOTOYHCJIEHHBIE
MPaKTUYECKUE pacy€Thl IIOKaszaJik, 4YTO YHUCJIO0O OAHOBPEMEHHO HUCIIOJIbB3YEMbBIX CTATUCTUYCCKU
3HAYUMbIX M YCTOWYMBBIX YPaBHEHHMH HE MPEBbINIACT TpeX, HepedOp pacueTHBIX YpaBHEHUIA
perpeccuu, OTBEYANUX TPEOOBaHUAM YCIIOBUi (6.1), HAUMHAIOT C OJJHOBPEMEHHOTO HCIIOJIh30BAHUS
Tpex aHajoroB. MHJEKCHl MpU 3HaYEHUSIX (| COOTBETCTBYIOT HOMEPY aHajora coriiacHo tabnuue A.6.
CaezeHys 0 peAIoIaraeMbIX aHanorax MpuBeAeHb! B Tabauie A.6.

Tabnwma A.6

Howmep ananora Peka-nyHkT [nomas 2 Hucno HeTU
BosiocOopa, KM HaOJIONEHUI

1 p- Bomunna — c¢. BomanHCKOE JT€CHHYECTBO 2990 39

2 p- Mernunka — c. Pycckoe IectoBo 700 38

3 p- Koboxa — c. MorieHuk 2350 54

4 p. Mosora — c. Cniac-3abepexne 10200 60

5 p. TuxBunka — 1. I'openyxa 2070 110

6 p. Meta — c. bepe3osckuii psaok 5180 69

7 p. Bonra — r. Crapuna 21100 102

CornacHo ycioBusiM (6.1) He MPOLUIO HU OJHOTO YpaBHEHHS C OJHOBPEMEHHO HCIIOJIb3yEMBIMH
TpeMs aHajoraMu. C HCIOIB30BaHHMEM [ByX AHAJOrOB PACCUMTAHBl JBa YpaBHEHMs, OTBEYAIOLIHE
9ToMy YycnoBuio. B manmHoM cimywae R, HasHaueno pasHeiM 0,60. Ilo ypaBHeHHIO

=-1,08 + 0,929; + 0,5193 ¢ R = 0,96 u co cpenHell KBaapaTHUECKOH MOTPENIHOCTHIO pacyeTra
MOTOJUYHBIX 3HAYEHUN MOAYNIEH roJoBOro croka, pasHoil 0,85 n/c-km?, BoccTaHOBNEHO 17 deHOB
psana (1954-1970 rr.). O6bpeM SKBUBaAJICHTHO-HE3aBUCUMOM WH(pOpPMANHN [T CpeaHero paBeH 14 mer,



s qucniepend — 12,3 roma. Ilo ypaBuenuro q = -1,17 + 0,78q3 + 0,700, ¢ R = 0,93 u co cpennei
KBa/IpaTUYECKOM IOIPEUIHOCTBI0 pacyeTa MOrOJAMYHBIX 3HAYEHUN MOJYJEH IOJOBOrO CTOKA, PABHOU
1,08 n/c'xm?, BoccTamoBiIeHo 18 wienos psaga (1935-1939, 1941-1953 rr.). O6beM SKBHBAICHTHO-
He3aBHCUMOM HH(opManmu 115 cpeanero paseH 13,1 rona, ast aucnepenu — 10,6 Jer.

[Tpn BoccTaHOBICHWU MOTOAWYHBIX 3HAYCHUH MOJYJIEH CTOKa MCIOJIb30BAHBI YPAaBHEHUS C OJHUM
aHAJOTOM COOTBETCTBEHHO C MEHBIINM KOI(QQHUIMEHTOM Koppemsiuny, deM npexnsigymue. Ilo
ypaBreHmio ( = -0,59 + 1,300; ¢ xo3ddummentom koppemsmum, paBHbM 0,90, m co cpemHei
KBa/PATHYECKOI MOTPEITHOCTHI0 1,26 71/c KM BOCCTAHOBIIGH MOJLyJIb TOIOBOrO CTOKa 3a 1940 rox, 4to
COOTBETCTBYET 00BEMY IKBHUBAJIEHTHO-HE3aBUCUMON MH(opMaruu mo cpexnemy — 0,8 roma, a mo
mucniepcun — 0,6 rona. Ilo ypaBuenuto q = 1,19 + 1,150, ¢ ko3 dunuentom koppensiuuu 0,84 u co
cpefHeil KBagpaTHIECKOH MOrpemHoCThio 1,58 11/c kM BOCCTaHOBIEH cTOK 3a 1933, 1934 rozsl, uto
COOTBETCTBYET 00BEMY OSKBHBAICHTHO-HE3aBUCHMOW MH(OPMAIMU COOTBETCTBEHHO MIJISI CPEIHETO
3HaueHus u aucnepcuu 1,3 u 1,0 ner. Ilo ypasuenuro g = -2,08 + 0,595 + 0,610; ¢ ko3 duimerTom
koppessiiuu 0,78 U co cpenHel KBaapaTHuecKoil morpemnocteio 1,85 71/c-KM? BOCCTAHOBIICHBI MOJYyJIA
rogoBoro croka 3a 42 roga (1891-1932 rr.). O0OBEM HE3aBHCHMO-SKBHUBAJICHTHON WMH(OpManuu s
cpeIHero 3Ha4YeHWs paBeH 12,6 ner, a it mucnepcun 6,7 net. [lo ypasaenuto = -0,44 + 0,88qs ¢
kodpdunueHToM koppemsapm 0,68 W co cpenHeW KBaApPaTHYECKOH MOTPEHrHOCThI0 2,15 n/c kM
BOCCTAaHOBJICHBI MOJYJH TOHOBOro cToka 3a 1882—1890 rompl. OOBeM IKBHBAICHTHO-HE3aBHCHMON
nH(pOopManuM cocTaBmIl cOOTBETCTBEHHO 2,9 1 1,4 roma. CBeneHnst 00 ypaBHEHHSX PErpeccHH W HX
nmapameTpax IpuBeAeHHI B Tabmuie A.7.

Takum 06pa3oM, BOCCTAHOBIEHBI MOIYJIN roJoBoTO cToka p. Crexa — 1. CraH 3a mepuox 1882-
1970 rogsr. Bmecte ¢ HaOMOQeHHBIME JaHHBIME UMeeM nepuof 111 jer, 9To cooTBETCTBYET 00BEMY
HKBUBAJICHTHO-HE3aBUCUMOI MHOpPMAIINK JUIs CpeIHEero 3HaueHus 66,7 ner, a 1 nucnepenn — 54,6
ner. [lo psigy, MpUBeAEHHOMY K MHOTOJIeTHEMY repuony (tadmuna A.8), pacCUMTBHIBAIOT MapaMeTphl
pacIpezeneHus CorjacHo pasaeny 5.

Tabmumna A.7 — CBenenusi 00 ypaBHeHHSIX, T0 KOTOPbIM BOCCTAHOBJIEHBI 3HAYEHHUS CTOKA
p.- Chexa — 1. Ctan

T'oge1, mo
YpaBHEHUS perpeccuu, 1o KOTOPBIM KoadpdpummenTst
KOTOPBIM BOCCTAHOBIJICHBI | BOCCTAaHOBJICHEI napHOH R Oor | Npocer | Nog N,o
MOJIyJT TOJJOBOTO CTOKA MOIyITH KOPpEISIun

TOJO0BOTI'0 CTOKA

g=-1,08 +0,92q, + 0,510 1954-1970 094(091]086|096]002( 17 | 140 | 123
g=-1,17 +0,78qg3 + 0,70q, | 1935-1939, 091(088]085(093|005(| 18 | 13,1 | 10,6
1941-1953
g=-0,59 + 1,300 1940 0,90 | 0,05 1 08 [ 06
g=1,19 +1,15q, 1933, 1934 0,84 | 0,07 2 13110
g =-2,08 + 0,59gs + 0,60 1891-1932 0,68 [067]051|0,78|010| 42 [126] 67
g =-0,44 + 0,880s 1882-1890 0,68 | 0,23 9 29 | 14
O0BbeM SKBHBAIICHTHO-HE3aBUCHMOW MH()OPMAITHH JIJIsI BCETO PsAa PaBeH 111 | 66,7 | 54,6
Tabnmma A.8 — BoccTaHoBJieHHBbIe U HAOJI0JeHHbIEe 3HAYEHHS] MOIYJieill ro0BOro CTOKa

(, 1/e-km?) p. Chesxa — . Cran

2 2 2

Tox | q,n/cxm® | Tox | q, w/cxm® | Tox | g, m/c-km® | Tox | q, wc-xm® | Tox | q, w/c-xm?

1882 2,99 1905 10,8 1928 11,0 1951 8,96 1974 6,28
1883 5,73 1906 7,26 1929 7,54 1952 11,8 1975 5,95
1884 6,48 1907 6,79 1930 6,54 1953 14,1 1976 8,27
1885 5,73 1908 13,2 1931 7,76 1954 8,02 1977 13,0
1886 2,99 1909 8,91 1932 10,2 1955 14,6 1978 11,7
1887 6,61 1910 5,60 1933 8,91 1956 10,4 1979 8,70
1888 10,7 1911 8,06 1934 8,26 1957 13,7 1980 9,15
1889 8,11 1912 5,04 1935 12,7 1958 13,6 1981 11,3
1890 5,05 1913 5,85 1936 7,51 1959 9,55 1982 8,18
1891 2,84 1914 6,25 1937 3,66 1960 6,69 1983 9,78
1892 7,61 1915 8,17 1938 4,74 1961 10,1 1984 12,0
1893 7,41 1916 9,36 1939 3,15 1962 114 1985 9,15




1894 14,4 1917 9,46 1940 3,60 1963 4,58 1986 9,01
1895 9,51 1918 10,0 1941 6,53 1964 5,47 1987 10,4
1896 7,15 1919 5,59 1942 8,04 1965 8,37 1988 8,48
1897 3,95 1920 3,18 1943 5,95 1966 12,9 1989 8,45
1898 7,69 1921 2,71 1944 3,88 1967 7,97 1990 13,6
1899 12,6 1922 7,88 1945 5,54 1968 9,13 1991 10,7
1900 7,94 1923 9,79 1946 7,86 1969 7,96 1992 5,65
1901 7,06 1924 7,69 1947 8,49 1970 7,14
1902 12,5 1925 6,88 1948 6,95 1971 3,77
1903 13,0 1926 9,20 1949 5,80 1972 3,12
1904 6,83 1927 9,28 1950 8,55 1973 3,78

A.9 IIpuMep BocCTAaHOBJIEHMS THAPOJIOTHYECKOr0 Psijia € y4eTOM He3aBHUCHMMOM cJIy4aiiHOH
COCTABJIAIONIEH

B kauectBe ncxoaHOH MH(OpMANUK B3STH CPEIHETOI0BBIE pacxo sl Boas! p. Juenp y r. Opiia 3a
1882-1947 rr. (Tabmuua A.9). BoccraHoBieHHE THIPOIIOTHYECKOTO psijia MTPOM3BOAAT MO YPABHEHHUIO
perpeccuy ¢ y4eToM OTKJIOHEHHUH OT JIMHUK PErpecCHy 110 HOPMaIbHOMY 3aKOHY paclpe/iesieHusI.

Jlis mpuMepa pa3fenuM HUCXOIHBIA psi Ha ABe 4dacTH. [IpeamonoknuM, 9TO MMEIOTCS AaHHbBIE 3a
1882-1911 rr. (y;) 1 TpebyeTCcs BOCCTAHOBUTH 3HAUCHISI PACXO/IOB 3a MOCIeXyromui meprox ¢ 1912 mo
1947 1.

B kadectBe aHamora BBIOpaH psI CPEIHETOMOBBIX pacxomoB Bomsl p. Oxu y 1. Kamyrm (X),
KodQunueHT Koppesnuu fy, = 0,835. Onpenensior mapaMeTpsl 3TUX PSAIOB 3a MEpHOJ HAOIIOACHUH
c 1882 mo 1911 r.:

p. dmenp: y; =127 m%c; o, = 33,7; C,, = 0,27;

p. Oka: X, =307 m%c; 6, = 78,9; C,, = 0,26.

C y4eToM 3THX IMapaMeTpoB YpaBHEHHE PErPECCUH IPUMET BH:

y; =127 +0, BSSE(Xi —-307); (A.7)
78,9
Yiperp = 0,36x; + 17,6. (A.8)

Ucnonb3ys ypaBHenue (A.8) U 3HaUEHUS pacXoOJ0B BOJBI pEKH-aHAJora Xj 32 BOCCTAHABIMBAEMBIi
TIepHO/, TTOJTyYaeM 3HAYCHHUS Yiper, (TabMHna A.9, cronber 7).

BoccranasnuBarot 3HaueHus Y; o gopmyse (A.8), T. €. IpH yCIOBUH, YTO KOJIEOaHUs HE3aBUCUMOM
COCTAaBJISIFOLIEH TTOTYMHEHBI HOPMAJILHOMY pacIipeieICHUIO.

JIyist TaHHOTO TIPHIMEpa B pacCUNTaHHBIE [0 YPABHEHHMIO (A.8) MOroANYHbIE 3HAYCHUS Y 32 IEPHOA C
1912 o 1947 r. BHOCAT HE3aBUCUMYIO CIIYYailHYIO COCTaBIISIOLIYIO, ONPEIEISIEMYIO 10 BBIPAXKEHHUIO

(0133, 7\1-0,835 =,,18,5. (A.9)

OTKOppEKTUPOBAaHHbBIE 3HAUYEHHS Y OTIPECISIIOT 1o opmyrie

Yi = Yiperp + Ppioy N1 17 . (A.10)

Pacuer mpomsBozsT B crreaytomeM nopsinke (tadmuma A.9):

1) BEIMCHIBAIOT U3 TAOIUIIBI PABHOMEPHO pacIpeeIeHHBIX CyYaiHbIX uncen (Tabmmma A.10) 30-
WICHHBIH PAJ YETHIPEX3HAUHBIX CIydalHbIX uucen &i. OT 3Ha4YeHWH & MepexomsiT K 3HauCHUSIM
obecneuennocreit P; = &;/ 100 (tabmuma A.9, ctonber 8);

2) mepexon OT oOecrieueHHOCTeW P; K BennunHE OTKIOHEHHS ¢, OCYLIECTBIISIOT C IOMOIIBIO
CTaHJApTHOTO HOPMAaTHUBHOTO M TaMMa-pacupeneneHus [5];

3) mony4eHHOE 3HAYEHHE (,j OTHOCST K CTAaH/IApPTHOMY OTKJIOHEHHUIO Gy, T. €. YMHOXaroT Ha 6,=18,5
(Tabmuma A.9, cronber 10);

4) cyMMHpPYS TTIOTOINYHBIC 3HAYCHUS Viperp, (TaOMHIIA A.9, cTONOCT 7) M paccunTanHbIe TIO (hopMyIie
(A.9) oTkIOHEHUS @, OTIpeAEISIOT 0 (opmyde (A.10) psim 3HAUEHUH )i, BOCCTAHOBICHHBIX C YIETOM
HE3aBUCUMOMW CITy4YalHOW COCTaBIISIOIIEH, pacipeeIeHHON 110 HOPMAJIbHOMY 3aKOHY.




Tabnuna A.9 — BoccTanoBlieHHEe THAPOJIOTHYECKOT0 Psi/ia CPEHEr0A0BBIX PAcX0A0B BOJBI P.
Junenpa y r. Opmu (y;) ¢ MCNOJIH30BAHUEM JIAHHBIX 0 CTOKE BOJAbl PEKH-aHAJIOTa
(p. Oxa — r. Kastyra, x;) M ¢ y4eToM HOPMAJIbHOM CJIy4aiHOM COCTABJISIIOIIEH

Jlannsie Boccranos CayugaitHoe | OTKOPPEKTHPO

Ne HaOJoieHnit Hasrbre nennble | ObecreueH| OTKJIOHEHHUE BaHHBIC Hairbre

Ton l'on |HaGmone o Habmone
ILIL % yi s X, 3HaueHus: |Hocthb P, % ou | 18,50y BOCCTAHOBIICHH| ~ Vs

Yiverp P >~ VPl ple 3HaueHus V;

1 2 3 4 5 6 7 8 9 10 11 12
1 11882| 299 | 78,8 |1912| 310 129 28,2 0,59 11 140 103
2 (1883|408 | 148 [1913| 261 112 67,0 -0,42 -8 104 103
3 (1884|282 | 128 [1914| 247 107 19,7 0,85 16 123 98,4
4 (1885|241 | 103 |1915( 398 161 68,8 -0,47 -9 152 134
5 (1886|298 | 113 [1916| 347 143 75,0 -0,67| -12 131 169
6 (1887|231 | 115 [1917| 418 168 11,3 1,20 22 190 177
7 11888| 292 | 106 (1918 220 96,9 55,2 -0,12 | -2,2 94,7 122
8 [1889] 346 | 134 |1919| 313 130 11,5 1,19 22 152 113
9 [1890] 188 | 76,3 |1920| 258 111 81,4 -0,89| -16 95 84,8
10 |1891| 198 | 110 |1921| 138 67,4 31,8 0,80 15 82,4 60,3
11 (1892 332 | 106 |1922| 184 83,9 42,3 0,20 3,7 87,6 124
12 (1893 350 | 118 |1925| 234 102 17,7 0,92 17 119 99,5
13 (1894 240 | 118 |1926| 360 147 5,68 1,57 29 176 130
14 |1895| 435 | 184 |1927| 362 148 53,0 -005] -9 139 193
15 |1896| 373 | 141 |1928| 382 155 94,5 -160| -30 125 150
16 (1897 296 | 119 |1929| 314 131 0,18 2,90 54 185 150
17 [1898| 210 | 92,2 |1930| 176 81,1 87,5 -1,12 | -20,7 60,4 956
18 [1899( 281 | 163 |1931| 404 163 88,7 -1,20| -22 141 151
19 |1900| 281 | 118 |1932| 337 139 20,1 0,84 16 155 158
20 [1901] 333 | 132 |1933| 449 179 60,9 -026] -5 174 202
21 [1902| 382 | 188 |1934| 274 116 51,4 -0,02 0 116 127
22 [1903| 259 | 120 |1935| 217 95,8 54,2 -0,10] -1,9 93,9 125
23 [1904| 235 | 93,0 |1936| 281 119 57,9 -0,18] -3 117 128
24 [1905| 326 | 135 |1937| 304 127 2,33 2,00 37 164 102
25 [1906| 329 | 133 |1938| 228 99,8 76,1 -0,70| -13 86,8 107
26 [1907| 378 | 136 |1939| 218 96,2 63,2 -0,30| -5,6 90,6 83,8
27 11908 540 | 229 [1940| 252 108 27,6 0,60 11 119 125
28 1909 389 | 175 [1945| 245 106 6,33 1,50 28 134 100
29 (1910 240 | 99,3 [1946]| 312 130 64,1 -0,35 -6 124 103
30 1911 219 | 102 [1947| 376 153 28,4 1,56 10 164 171

Tabmuma A.10 — PaBHOMepHO pacnpe/eieHHbIe cIy4daiiHbie ynciaa &;.

2822 0018
6703 8751
1970 8870
6881 2010
7502 6091
1134 5144
5523 5422
1154 5793
8142 0233
3183 7614
4230 5320
1771 2761
0568 0633
5304 6412
9452 2840




A.10 IIpumep BoCCTAHOBJIEHHUSI MOTOAMYHBIX 3HAYEHHUI CTOKA C Y4eTOM MATEPUAJIOB
KPaTKOBpPeMeHHbIX Ha0/I101eHUii

B ocHoBe maHHOro crocoba BOCCTAaHOBIICHHMS IIOTOAMYHBIX 3HAYEHHH CTOKa  JICKHUT
MPOCTPAHCTBCHHAs! CBS3aHHOCTh PACCMATPUBAECMON XapaKTEPHUCTHUKH CTOKA, KOTOpas MOXET OBbITh
BEIpaKEHA B BUZE MPOCTPAHCTBEHHOW KoppemsiuuonHor ¢yakmmu (ITK®). Yem menneHHee 3aTyxaeT
[IK®, tem s¢ddextuBHEe OymeT DaHHBIA CIIOCOO BOCCTAHOBIICHHUS MOTOAWYHBIX 3HAYCHHWH CTOKA.
[IpenmaraemMyro cxeMy BOCCTAHOBJIECHUS NMOTOIWYHBIX 3HAYCHUH CTOKA PEKOMEHIyeTCs HCIIOIb30BaTh
HE TOJIBKO JJIsI KPATKOBPEMEHHBIX HAOIIOACHHUN 32 PEUYHBIM CTOKOM OT OJHOTO 0 IISITU JIET, HO U JUIs
6oJee IpOIOKUTENBHBIX HaOmoaeHni (cM. 6.8).

PaccmaTpuBaeTcss WCIOJIb30BaHUE PEKOMEHIYEMOH METOJMKH Ha MpUMepe BOCCTAHOBIICHHS
rogoBoro croka p. Ceroua — 1. Kamenka, umeromed HaOmonenust ¢ 1972 mo 1976 roxa. Jlus
BOCCTAHOBJICHUSI NPUBJICKAIUCH PEKH-aHAJOIW B HCCIEAyeMOM paifoHe, HaOIIONEHHS! MO KOTOPHIM
ObUTM TIpUBEICHB K MHOTOJIETHEMY Iiepuoxy corsacHo 6.7. Ilpu BOCCTaHOBIEHHWH CTOKa
UCIIONIb30BAJINCH YPaBHEHHS, OTBEYaoNIne ycuoBusm (6.1).

B xax7oM rogy MCHoib30BaJIOCh YHCIIO YPaBHEHHH OT OJHOTO 10 mATH (1o psixy p. Cproya — 1.
Kamenka mmernoce 5 mer HabmomeHuii). B HeKOTOphIe TOIBI M3-3a HEBBITONHEHHs yciaoBuit (6.1)
BOCCTAHOBJICHHE 3HAUCHHI CTOKA HE TIPON3BE/ICHO.

B Tabmmme A.11 mpencraBieHB BOCCTaHOBIICHHBIE 3HAUEHUS MOIYJIEi TOIOBOTO CTOKA (], JI/C'KMZ,
N — uucno ypaBHEHHMH, UCIIOIB3yEMBIX IIPH BOCCTAHOBICHUH MOJyJEH TOJOBOTO CTOKA, CPEIHHE U3
paccunMTaHHBIX II0 YpaBHEHUSAM perpeccun koddduimeHts koppemsiuun R, cpenHue 3HaueHUsS
CTaHAAPTHOHN MOTPELIHOCTH JUIA KaXJOTO TO/ld Gy, @ TAKKE HAUMEHBIINE Oy W HAHMOOJBIINE Gy
CpC€AHUC KBAAPATUICCKUE MMOTPCITHOCTU BOCCTAHOBJICHUS TITOT'OJJUYHBIX Moz[yneﬁ CTOKa.

Tabnuma A.11— Pe3yabTaTbl BOCCTAHOBJEHHSI MOAYJeil romoporo croka p. Chroua — .
Kamenka ¢ yueToMm KpaTkoBpeMeHHBIX (1972 — 1976 rr.) HaGaioaeHuit

Ton a, n/c kM N Rep Cep G G paxe
1931 8,16 3 0,79 0,67 0,57 0,77
1932 7,60 5 0,94 0,39 0,11 0,56
1934 6,88 3 0,76 0,90 0,81 1,05
1935 9,85 4 0,74 1,55 1,40 1,80
1937 4,08 4 0,83 0,52 0,32 0,66
1938 4,96 5 0,78 0,84 0,66 1,02
1939 3,44 5 0,85 0,43 0,37 0,51
1940 3,43 3 0,74 0,90 0,84 0,95
1942 7,29 5 0,83 1,36 0,89 1,54
1943 6,01 5 0,84 1,08 0,49 1,65
1944 454 3 0,71 0,93 0,73 1,06
1945 5,80 5 0,87 0,79 0,48 1,04
1946 6,50 4 0,72 0,83 0,67 0,97
1948 6,37 5 0,89 0,81 0,52 1,08
1949 5,84 5 0,86 1,08 0,43 1,55
1950 7,06 2 0,76 1,09 1,01 1,16
1952 9,40 3 0,65 1,81 1,58 1,93
1953 10,6 4 0,81 1,72 1,14 2,00
1954 7,08 4 0,77 1,25 0,92 1,40
1956 8,69 2 0,84 0,66 0,61 0,71
1957 10,3 5 0,82 1,25 0,87 1,41
1958 9,39 4 0,81 1,18 1,00 1,24
1959 7,70 5 0,73 0,84 0,68 0,95
1960 5,18 4 0,67 0,88 0,75 0,96
1961 8,62 5 0,70 0,92 0,82 1,03
1962 10,3 5 0,85 1,30 0,87 1,60
1963 5,01 5 0,76 0,87 0,56 1,07
1964 541 5 0,73 1,19 1,00 1,34
1965 7,27 3 0,66 1,29 1,19 1,34
1966 12,0 1 0,73 1,67 1,67 1,67
1967 8,05 3 0,69 1,49 1,31 1,59




1968 7,66 5 0,74 1,24 1,09 1,44
1969 7,71 4 0,73 1,88 1,40 2,19
1970 5,64 3 0,72 0,74 0,66 0,83
1971 4,68 5 0,81 1,25 0,78 1,71
1972 2,86 — — — — —
1973 3,42 — — — — —
1974 6,47 — — — — —
1975 5,43 — — — — —
1976 8,10 — — — — —
1977 9,55 1 0,64 1,99 1,99 1,99
1981 9,47 2 0,67 1,26 1,23 1,29
1982 8,22 5 0,78 1,54 1,30 1,71
1983 9,07 3 0,68 1,64 1,42 1,76
1984 9,62 1 0,63 1,84 1,84 1,84
1985 7,68 2 0,70 0,86 0,80 0,91
1986 8,98 5 0,78 0,69 0,54 0,94
1987 9,80 2 0,70 0,95 0,92 0,99
1988 7,95 2 0,61 0,81 0,81 0,81
1989 9,09 5 0,76 1,33 0,78 1,71
1991 11,0 3 0,76 1,14 1,12 1,16
1992 6,90 4 0,73 1,07 0,86 1,30

ITo BOCCTAaHOBJIEHHBIM MHAaHHBIM pACCUMTHIBAIOT IApaMeTphl paclpelelieHus psga (cpenHee
3HaueHune, koddunueHt sapuaiyn). OTHOIeHHE KodQQUIMEHTa acUMMETpUH K KoddduimeHty
Bapualyyu U KO3PQHUIUESHT aBTOKOPPEISIIH ONMPEASISIOT [0 TPYIIIOBOM OIIEHKE COTJIAcHO 5.7.

A. 11 Ilpumep BoccTaHOBJIEHHSI HOPMbI M KBAHTHJIEH pacnipeJesieHUsI FOI0BOT0 CTOKA €
y4eToM KPaTKOBPeMEHHBIX Ha0II01eHUu i

PaccMoTpuM mpuMep NpUBENEHHS TOJ0BOrO cToka p. Ilpmma — cBX. AcOecTOBCKHMI, IIIOMIAIb
BomocOopa koToporo paBHa 1480 KM® ¥ MMeloTcsl HaGIoeHns 3a 1962 Tox. IIpu BoccTaHOBIEHUU
3HAYEHMH rOJJOBOTO CTOKA 32 BCE BO3ZMOYKHBIE TOJIBI MICIIOIh30BaHA METOMKA coTacHo 6.8—6.14.

OmnpenensioT HOPMY M KBaHTHIIM PaclpelelieHus] MO IMOTOAWYHOMY YPAaBHEHHIO DPErpeccud,
KOTOPOE PacCUUTHIBAIOT 0 peKaM-aHaimoram 3a 1962 ron. HaGmionenns 3a 1962 rog B ucciegyemMom
paiioHe IMENUCH 10 MEeCTH MyHKTaM (Tabimma A.12).

Tabmuna A.12 — CBeieHHsI 0 MyHKTaX-aHAJI0rax

Ne Peka-nyHkT F, n, x|y |G| Cq Ksantuns npu
ILII. kM® | amcio C_ obecneuennoctu P, %
et " [10]25] 759095 [ 99
1 |p. Sneiska - ¢. KanpTiokoBa 62,6 43 (2,1126(06]1201(45(|3,3|15(0,9]|0,7(0,4
2 |p. Huma - r. UpGut 173001 98 |35(26(05|120(43]33(1,7|12(09]0,6
3 |p. Pex - ¢. Kirroun 4400 57 130(31|05(201(51(39(21(15(1,2(0,8
4 |p. BobpoBka - ¢. JIunoBckoe 101 44 (4813,8(04)201(58|4,7128(2,2119(1,3
5 |p. [Ipmmma - rirt. Capamynbka | 663 24 14,114,002 2,0 (53]46(33]128(25]|2,1
6 |p. [Iprmma - 0. 3oTHHA 11000( 38 |2,4(20105(201(33(251,3]/09(0,7|0,4

[IpenBapuTebHO MO STUM ITYHKTaM T'OJIOBOM CTOK OBLT HMPUBEACH K MHOTOJETHEMY mepuony. [o
MOJYYEHHBIM TTapaMeTpaM paclpeeSCHUs] PACCUMTaHbl 3HAYCHUSI CTOKA 3aJaHHOW 00ECMeYeHHOCTH
(P =10 %, 25 %, 75 %, 90 %, 95 %, 99 % ). imes 3HaueHHs TOMOBOTO CTOKA MO STHM IYHKTaM 3a
1962 rox u cpeaHee MHOTOJIETHEE 3HAYCHHUE CTOKA, MPHUBEACHHBIE K MHOTOJIETHEMY MEpHOAY,
paccuuThiBaOT ypaBHeHue perpeccun: y = 0,753x + 0,510, k03hGHUIIHEHT MapHOH KOPPEIAIUH 3TOrO
ypaBuenust — 0,835, ero cpenusist kBagparuueckas norpemHocts — 0,135,

[Ipu 3HaueHNM MOMYJsA TOJOBOTO CTOKa p. IIpmmma — cBX. AcOectoBckuii 3a 1962 rox, paBHOM
3,54 m/c'kM®, TIO STOMy ypaBHEHHIO ONpEACISIOT CpPEIHee MHOTONETHEe 3HAYCHHE, paBHOe 3,18
n/c-kM?. ABCOMIOTHOE 3HAUCHHE CPEIHEH KBaJPATHUECKOH MOTPEIHOCTH, ONpeIeeHHOE 10 (hopMyIIe

Gy =0y \fl— r? , paBHo 0,45 J'I/C'KMZ, otHocHUTeNbHOE — 14,2 %.

AHaNOrMYHO, UCTIONB3YS YPAaBHEHUS CBSI3M 3HAYECHHUH TOOBOrO CTOKA 3a 1962 ron ¢ pacueTHBIMH




3HAYEHUSIMHU CTOKAa 3a/IaHHOW 00ECIEeUSeHHOCTH PEK-aHaJIOroB, ONPEACNSIOT pacyeTHbIe KBAaHTHIM JJIs
p. Ilbmima — cBx. AcOectoBckuil. B Tabmune A.13 i pasnuyHbIX 3HaueHHUH P, MPHUBEICHBI
ypaBHeHUsI perpeccun 3aBucumocteit Y, = f(x;), pacueTHsle 3HaueHUs KBaHTHICH Y, UX aOCOMIOTHbBIC
Oyp a5c U OTHOCUTENBHBIE Gyp MOTPELIHOCTH.

Tabmuna A.13 — PacuerHble 3Ha4YeHHMs] KBaHTHJel pacnpenejaenust X, p. IIsimva — cBx.
AcoecToBckmMii (X196, = 3,54 alekm?, X = 3,18 J'I/C'KMZ)

P, % PacuetHoe ypaBHEeHUE Yp OYP a6e oyp, %0
10 Y, = 0,842x + 1,902 4,88 0,63 12,9
25 Y, = 0,800x + 1,067 3,90 0,50 12,8
75 Y, = 0,800x - 0,427 2,26 0,45 19,9
90 Y, =0,721x - 0,825 1,73 0,46 26,6
95 Y, = 0,695x - 0,993 1,47 0,45 30,6
99 Y, =0,623x - 1,153 1,05 0,45 42,8

A.12 Pacuyer rogoBOro cToka B BUje CyMMbI C€30HHBIX COCTABJISIOIIUX MO
crokoopMupyOmUM GaKkTOpaM NpPH OTCYTCTBHHU JAHHBIX THAPOMETPHYECKHUX HA0II0AeHI i

Bri6pano 45 BoocOopoB B paiione CeBepHOTr0 Kpasi ¢ IIMPOKUM JHAIa30HOM Iuiommaaei ot 179 no
220000 xM° u ¢ BeicoTaMu oT 68 10 290 M. IIpu 3TOM NSTH BOZOCOOPOB OCTABIEHBI IS MPOBEPKH
METOJIMKHM Ha He3aBUCUMOM Martepuaie. /Iyl Bcex BRIOpaHHBIX BOJOCOOPOB OINpE/eNeHbl aThl Havyasa
CE30HOB, CJIOM CTOKA 33 CE30HBI M OCYIIECTBIEHO 0000IEHUE MPEIIIoIaraeMbIX CTOKO(QOPMHUPYIOIINX
(haxTOpOB MO BOIOCOOPY U 3a Kbl ce30H. [y Kakaoro BomocOopa HaXOIMIUCh PErpeCCHOHHBIE
3aBUCHMOCTH JUISl OIpEIE]EeHHUs CJIOEB CTOKAa 3a Kaxabli ce3oH. Omnpexensioch HaubOolee
3¢ eKTHBHOE YypaBHEHHE Ul KaKAOTO Ce30Ha M BoJOcOOpa M pe3yiabTaThl 0000IIannuch 1o
TEPPUTOPUN IJIsl YCTaHOBICHWS OOINETr0 ypaBHEHHS. B pesyibTare pacdeToB OBUIM IOITyYCHBI
CJICYIOIIIE YPABHEHMS C OOIIEH CTPYKTYpoii 1uist Tepputopun CeBepHOTO Kpast:

a) CE30H BECEHHETO MOJIOBOIbS:

Y =b X, +b, X, +b; X +by cR,=0,75, (A.11)
rae X, — TBEpIbIE OCAIKH;

Xgec — OCAIKH 32 MOJIOBOLE;

X, — OCalKy 3a NpebIIYILINii IeTHe-OCCHHUHN Ce30H;

R, — cpennuii Kod>((QUIMEHT MHOXECTBEHHOH KOPpPEIALMU JUIi BCEX BOJOCOOPOB
paccMaTpHBAEMOTO paiioHa
NN
Y = a;S tasXyee + a3Ugeen + ag € ch =0,82, (AIZ)

re S — MaKCHMAaJIbHBIC CHEr03aIlachl;

Uogcen — TPEI3UMHEE YBIIAYKHEHUC ITOYBHL,

ao, ai, Az, a3 — PErPECCUOHHBIC KO3 PHUIIUCHTET,
0) JIeTHE-OCCHHUH Ce30H:

Y =b X3 +b,X2 D+b, cRy,=0,77, (A.13)
rae D — cpennnii neuuT BIaKHOCTH 3a JETHE-OCCHHUH CE30H;

B) MEPHOJ 3UMHEIH MEXCHHU:

Y =b X2, +bn+by X, T, +by ¢ Rep=0,60 (A.14)

IJIe 1 — MPOJODKUTECIBHOCTh 3UMHEH MEXCHU (B JTHSX);

X0 — OCAJIKM 32 TCKYIIHIA JICTHE-OCCHHUI CE30H;

T, — CPEIHSSA TEMITEpaTypa BO3yXa 3a 3UMHIOI MEIKCHb;

bg, by, by, bs — perpeccuonnsie Ko3puIUEHTEI.

JlaTel Hayanma W OKOHYAHHS OJHOPOJHBIX CE30HOB, HX IIPOJOJDKUTEIBFHOCT, KOI(PQPHUIIHMCHTHI
ypaBHEHWI OBUIM OOOOMICHBI 1O TEPPHUTOPUH PA3THYHBIMH CIIOCOOAMH: TMOCTPOCHHE HW3OJIMHUA,
OCpelHEHWE B OJHOPONHBIX palioHaX W 3aBUCHMOCTH C OIPEICISIONINMHA TEPPUTOPHATEHBIMHU
(hakTopamu, HampUMep 3aBHCHMOCTH MPOJOJDKHTEIBHOCTH IIOJIOBOIRS OT IUIOMAAH BOIOCOOpA,
MONyYCHHBIE JUI TPEX OJHOPONHBIX pAlOHOB HA TEPPUTOPHH. B pe3ynbraTe WHTEPHOISAINH W
OKCTPAIOJSIIMK  JIAT CE30HOB W KOA(P(HUIMEHTOB ypaBHEHMH Ha IOBEPOUYHbIE BOAOCOOPHI ObLIM
PaCCYMTaHBI CJIOU CTOKA 3a KAXKBIA CE30H U I'OJl B BUIC CYMMBI CE30HHBIX ¢10eB. [IpuMep cpaBHEHHUS
PaCCYUTAHHBIX M (haKTHUYECKUX CIOCB CE30HHOTO M T'OJOBOr0 CTOKOB i p. Bara — c¢. Ycerp-Croma
mokaszaH Ha pucyHke A.5. Kak BUHO Ha pUCYHKE, PACCUYMTAHHBIC CJIOM CTOKA MPAKTHYECKH MOJTHOCTHIO




OTPaXAIOT AMHAMUKY KOJieOaHUi HAOJIFOIEHHOTO CTOKA, UMEsI HANOOJIBIINE COBIAICHHS IS TOJIOBOTO
CTOKa, KaK WHTErpajbHOM XapaKkTEPUCTHKM M HAWMEHBbIIWE — I Ce30Ha 3UMHEH MexeHu. B
pe3yjbTaTe HE3aBUCHMOW OIIGHKH [0 TMATH [OBEPOYHBIM BOJOCOOpaM ObLIM  OMpEAETIeHbI
OTHOCHTEJIbHBIC CTaHAAPTHBIC MorpenrHocTu: Ag = 24 %—48 % s neprojia BECEHHETO MOJI0BOIbS,
Ag = 20 %— 24 % nua nerHe-ocenHero cesona, Ag = 13 %— 33 % s ce30Ha 3UMHEH MEXEHH U
Ag =8 %— 14 % 11t TOIOBOTO CTOKA.
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a) — BeceHHee MOJIOBO/IbE; 6) — JIETHE-OCCHHUI CE30H;
6) — CE30H 3UMHEH MEXXEHH; &) — TOJI0BOM CTOK

Pucynok A.5 — CpasHenue ¢paxtrnyeckux (1) u paccunTaHHbBIX (2) CIIOEB CTOKA
p. Bara— c. Ycrp-Croma

A.13 TIpumep pacyeTa BHyTPUI0J0BOI0 pacnpeaeleHUus CTOKa MeTOJ0M KOMIIOHOBKM A5
JIeT MAJIOBOJAHOM U 0YeHb MAJIOBOJHOM I'pajaliii BOJHOCTH

Pacuer BHYTpHTOZOBOTO pacrpeieNieHus] CTOKa METOIOM KOMIIOHOBKH ITPOU3BOJAT B COOTBETCTBUH
¢ TpeOOBaHMAMH, W3JIOKECHHBIMH B pasnene 5. Hike mpuBeneH mpuMep pacdera Uil p. YHXKa — T.
MaxkapbeB 3a pacdeTHBIH 67-TETHHH MEpHOJl CTOKOBBIX M3MEPEHHH UIS JIET MalOBOAHOM M OYEHBb
MajoOBOJHOW rpajganuii BomgHOCTH. B Tabmuiax A.14-A.18 mnpuBeneHbl pe3ynbTaThl pacdeTa,
XapaKTCPHBIC NJIsA OTACIBHBIX €0 3TAIlOB.

B tabmuue A.14 gaHel pe3ynbTaThl pacdera CYMM MECSIYHOrO CTOKa BOABI XQjyec 32
BOHOXO3ﬂﬁCTBeHHBIﬁ rog, JUMHUTHUPYIOIIUEC NIEPHUOJ, CE30H U MECALl 11 KOHKPETHBIX MAJIOBOJHBIX U
OYEeHb MAJIOBOJHBIX JIET.

B Tabnuie A.15 mpuBeICHBI pe3yibTaThl pacueTa aOCOMIOTHOrO (B OOBEMHBIX CIUHHIAX) U
oTHOCHTENBHOTO (B % 00Bbema croka 3a BI') pacmpeseneHusi peyHOro CTOKa MO BOJOXO3SICTBEHHBIM
MIepHO/IaM M CE30HaM B T'O/Ibl MaJIOBOJIHOM 1 O4YEHb MaJIOBOIHOM Ipajauii (rpyIi) BOAHOCTH.

B Ttabmmme A.16 mpuBemeHBI pe3yNbTaThl pacueTa BHYTPHUCE30HHOTO PACHPENENICHHS PEYHOTO
cToka ZQjyec MO MecsnaM Qjyec Ha NMpHUMEpe JIMMHUTHPYIOIIEIO CE30HA. AHAJIIOTMYHO BBITIOJIHSIOT



pacyersl BHYTPHUCE30HHOI'O PpacIlpelesieHUs] CTOKa I JIPYrUX BOJOXO3SHCTBEHHBIX IEPHONOB, B
yacTHOCTH [uis Henumutupyronmx mnepuoga (HII) u  cesoma (HC). Pesynpratel pacuera
BHYTPHCE30HHOTO OTHOCUTENBHOTO (% CE30HHOT0) pacrpelesieHns] MECSYHOr0 PeYyHOro CTOKa JUls
MaJIOBOJIHOH I'pYIIIBI BOAHOCTH CE30HOB NPHUBEAEHBI B Tabiuie A.17.

B taGmuue A.18 npuBeneHs! pe3yIsTaThl pacuera abcomoraoro (B 10°-M%) u otHocHTEmBHOTO (B %
TOZI0BOT0) BHYTPUTOIOBOTO PACIPEAEICHHSI MECSIYHOTO M CE30HHOTO CTOKOB /It MastoBoaHoro (75 %-
HOW BEpPOSTHOCTH TIPEBBINICHUS) W Ui OYeHb ManoBogHOro (95 %-HOoW obecreueHHOCTH)
BOJIOXO3SHICTBEHHBIX JIeT. B ocHOBY pacdera mosnoxeHbl oTHocuTenbHbIE (% o0bema croka 3a BI)
JTAaHHBIE 0 MEKCe30HHOM (Tabmmma A.15) U BHyTPHCE30HHOM paclpeIeieHIsIX CTOKa (IaHHbIe TaOIHIl
A.16 u A.17), a Taxke ananornduble ganaele st HII uw HC u ansa npyrux rpagamuii BOTHOCTH, B
YaCTHOCTU [UIi TpPYyNIBl OYEHb MAJOBOJHBIX JIET. OTOT pacyeT BBIIOJHEH YMHOXXEHHEM
OTHOCHUTEJIBHBIX 3HAYEHUH MECSYHOIO CTOKa, BBIPAXXCHHBIX B IPOLCHTaX o0beMa CTOKa
COOTBETCTBYIOIIETO Ce30Ha (Tabmuia A.14), Ha J0JIF0 CTOKA MAHHOTO CE30HA B TrojoBOoM (Tabnwiia
A.195).

Tabnumna A.14— PacueT cyMM MeCSIYHOTO CTOKA BOABI (ZQ; yec) 32 BOIOX035IHiCTBEHHBIN T01,
JIMMUTHPYIOIIME TEPHO/, Ce30H U MeCsil sl KOHKPETHbIX MaJOBOAHBIX H
OYeHb MAJTOBOJTHBIX JIET

CyMMLI MCCAYHOI'O CTOKa BOJbI 3a

Howmep P o BOJIOXO3SMCTBEHHBIN JTUMHUTHPY IO JIUMUTHPYIOIUI CE30H | TUMUTUPYIOIMIHUNA MECSIL]
roma /0 rox (BD), IV—III nepuox (JIIT), VII-11I (JIC), XII-111 JIM)

BI’ Z(giMG:c KBF JIII Z(giMe:c: KHU JIC Z(?imec KHC JIM Z(?iMe:c KJ'[M

46 | 67,8 [ 1950-51 | 1548 | 0,82 | 1947-48 | 449 [0,66]1916-17| 141 |0,80| 1960-61 | 28,1 | 0,88

47 169,3[1948-49 | 1526 | 0,80 | 1943-44 | 445 [0,66]1943-44| 135 | 0,77 | 1955-56 | 27,8 | 0,86

48 [70,8]1933-34 | 1522 | 0,80 ] 1932-33 | 442 |0,65]1939-40| 132 |0,75] 1947-48 | 27,7 | 0,85

57 [84,1|1930-31 | 1414 (0,74 1933-34 [ 370 | 0,55[1906-07| 119 | 0,68 [ 1937-38 | 25,6 | 0,79

58 [85,6|1951-52 | 1357 (0,72 ] 1941-42 [ 366 |0,54[1907-08| 117 |0,67 | 1911-12 | 24,6 | 0,75

59 [87,2]1907-08 | 1340 | 0,71]1937-38 | 364 |0,54]1908-09| 117 0,67 ) 1910-11 [ 24,5 | 0,76

64 |94,5]1910-11 | 1205 (0,64 | 1901-02 [ 265 | 0,39 [1941-42| 89,4 | 0,51 | 1951-52 | 19,7 | 0,61

65 [96,0|1960-61 | 1191 (0,63 ] 1944-45 | 265 |0,39[1951-52| 86,8 | 0,49 [ 1944-45| 18,5 | 0,57

66 |97,5(1897-98 | 1156 [ 0,61 | 1949-50 | 253 [ 0,37 [1944-45| 83,2 | 0,47]1938-39 | 17,6 | 0,54

67 199,0([1937-38 | 955 [0,50( 1951-52 | 247 [0,37[1949-50( 77,0 | 0,44 | 1949-50 | 15,6 | 0,48

Q 3267 ner 1896 676 176 32,5
To xe, % o0bema croka | 100 35,6 9,3 1,7
3a BI'
Tabmuna A.15 — Pacyer a6coaoTHOro (B 00beMHBLIX €IMHHMIIAX) W OTHOCHUTedabHOro (%

o0bema cToka 3a BI') Meikce30HHOro pacnpejejeHHUs] PEYHOr0 CTOKAa B
roJbl MAJOBO/IHOW U 0YeHb MAJOBOHOM rPyNi JeT

Bogoxo3sii Cpennne mHOTONeTHHE |['pyrma nert (Tpagamus BepOsSTHOCTEH TPEBBIIIICHIS)
3HA4YEHHUs crokaza BT
CTBEHHBIC
Mecsiupl MaJIOBOJHAS OYeHb MaJIOBOAHAS
MepHOAbI U % oObema
CE30HBI ZQivee croka 3a BI' 2Q; % obrema 2Q; % obrema
e | croka 3a BT Mee | croka 3a BI

BI' V-1l 1896 100 1460 100 1155 100
HII IV-VI 1220 64,4 1049 71,9 878 76,0
JIII VII-I11 676 35,6 411 28,1 277 24,0
HC VII-XI 500 26,3 283 19,3 182 15,8
JIC XI1I-11 176 9,3 128 8,8 94,8 8,2

BapuaHT pacyera ¢ y4eToM CTOKA JIMMHTHPYIOIIET0 Mecsa (MHHIMAJIBHOTO MECSYHOTO CTOKA)
3aJaHHOM BeposiTHOCTH npeBblmeHns (75 % u 95 %)

JIM I 32,5 1,7 26,5 1,8 20,0 1,7
Ocranpubie| XI—I, 143 7,6 102 7,0 74,8 6,5
MECSIIIBI 1

JIC




Tabnuna A.16 — Pacyer BHyTPHCE30HHOT0 pacipe/ie/ieHusi Pe4HOro cToka XQjy.. M0 Mecsam
Qivec HA MPUMeEpPeE JTUMHTHPYIOLIEr0 C€30HA

Homep BHyTpuice3oHHOE pacipeiesieHle PeYHOro CTOKa 3a JUMUTHpYommid ce30H (JIC)
CE30HHOTO C Y Qivec 1 2 3 4
CTOKa 3a JIC QiMec MECAL QiMec MECALL Qimec MECsLL QiMec MECsI1L
46 1916-17 140,5 | 38,6 Xl 37,5 11 33,6 | 30,8 1
47 1943-44 135,1 | 34,8 [ 34,6 Il 338 Xl 31,9 11
48 1939-40 132,3 | 56,8 Xl 29,4 I 23,2 I 22,9 1
51 1912-13 127,9 | 37,2 Xl 34,3 I 28,2 I 28,2 1
52 1946-47 126,1 | 42,3 Xl 28,4 Il 28,0 [ 27,4 11
53 1955-56 125,1 | 39,1 Xl 29,2 I 29,0 11 27,8 1
58 1907-08 117,4 | 32,5 11l 30,1 Il 28,0 [ 26,8 Xl
59 1908-09 117,2 | 32,0 11l 28,9 | Xl 28,8 1 27,5 |
64 1941-42 894 | 25,7 Xl 23,6 I 20,1 1 20,0 11
65 1951-52 86,8 | 24,1 I 22,3 I 20,7 | Xl 19,7 11
66 1944-45 83,2 | 25,2 11l 20,0 Il 19,5 | 18,5 XII
67 1949-50 77,0 | 24,5 Xl 20,0 I 16,9 | 15,6 1
HUroro mo rpymme 2549 [ 779 | XII-15 | 630 | XII-1 | 588 | XII-2 | 553 | XII-4
I-1 1-8 1-9 I-4
-1 11-6 11-5 11-10
111-5 11-7 111-6 -4
[punsaroe pacnpenenenne, | 100 | 30,6 Xl 24,7 1 23,0 | 21,7 I
% CEe30HHOT0 CTOKa

Tabmuma A.17 — BHyTpHce30HHOe OTHOCUTeIbHOE (% Ce30HHOI0) pacnpeaejieHHe MeCAYHOro
PEYHOro CTOKA I MAJOBOJHOM I'PyNIIbI BOJHOCTH C€30HOB

Henumutupyromnimit Hemumutupyrommii cezon (HC) Jlumutupyromnmii ce3on (JIC)
nepuon (HIT)

v V | VI [HII| VIl | VI IX X Xl | HC | Xl | I I | JIC

27,2 |57,7]1151]100)27,0]) 16,7 1129]255|17,9| 100 | 30,6 | 23,0 | 21,7 | 24,7 | 100

Tabauma A.18 — PacueTHoe pacnpeaeieHde CTOKA M0 MecsAIaM U ce30HaM roaa (% roaoBoro
7 M3/c) JJ1s1 MaJIOBOAHOTO (75 Y%-Hoii 00ecrie4eHHOCTH) M 0YeHb MAJIOBOJIHOIO
(95 %-Hoii of6ecneueHHOCTH) NEPHOIOB BOIOX03SiiCTBEHHBIX JIeT

I'pynna BogHOCTH rosa

Bup croka masnoBoaHas (P = 75 %) o4eHb ManoBoaHas (P = 95 %)
% m/e % m/e
Mecs4HbIN CTOK v 19,6 286 20,6 238
\Y 415 605 43,9 507
VI 10,8 158 115 133
VI 5,2 76,2 4,3 49,5
VIII 3,2 46,8 2,6 30,0
1X 2,5 36,5 2,0 23,1
X 4,9 71,7 4,1 47,3
Xl 3,5 51,3 2,8 32,3
XIl 2,7 39,4 2,5 28,9
I 2,0 29,2 1,9 22,0
I 1,9 27,6 1,8 20,8
i 2,9 32,2 2,0 23,1




Ce30HHBIH CTOK HIT 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 BI' 100 122 100 96,3

A.14 PacyeT MaKCHMAJILHOIO 32TOPHOI'0 YPOBHS BOJbI

Heo06xoaumMo npou3BecTH pacueT MakCUMajbHOTO 3aTOPHOTO YPOBHS BOAbI 1 %-HOW BEpPOSITHOCTH
npesbllIieHus s p. XojomHod — c. HoBoe (MHOrojieTHHE THIAPOMETPHYECKHE HAOIIONEHHS HE
MIPOM3BO/IUIINCE).

Vcxonuble faHHBIE: B XOJI€ ITOJIEBBIX MCCIIEIOBAaHUN yCTAHOBIIEHO, YTO 3aTOPHI JIbJja 00pa3yloTcs B
XBOCTE COXPAHSIOIIUXCS IO BECHBI 32)KOPOB; HaMOOJIBIINI pacxos BECEHHEro MmoyioBonbs 1 %-HoM
BEPOSITHOCTH IIPEBBIIICHHS, PACCUUTAHHBIM IO QopMmynam pasfena 7 TPH OTCYTCTBHM JIAHHBIX
HabOmoneHuit, paseH 1800 m/c. Ha Gmmkaifmmx pekax-aHanorax oTHomeHue Q, 1o, kK Qqy cocTaBmsieT
0,65. Koopaunatet kpusix Q = f(H), B = f(H), h = f(H) u | = f(H), onpenenenunbie myrem npomepos
IyOMH, HHUBEIMPOBAHUSA OEPErOBBIX CKIOHOB M IPOJOJIBHOIO YKJIOHA2 BOJHON MOBEPXHOCTH C
MOCJIEAYIONMM pacueToM 1o Gopmyie Ille3n, npuBeneHs! HIKE:

H, CM e 500 600 700 800 900
QM. 114 399 788 1180 1800
By M oeveeeeieinn, 144 160 176 192 208
Ay M e 2,8 34 4,0 47 5,3
1,%.............0,00001 0,00005 0,00013 0,00024 0,00034.

I[To naHHBIM peKH-aHaNOra BEMYHCIIAIOT 3HAYCHHE 3aTOPO(GOPMHUPYIOIIETO pacxoa:
Q.15 = 0,65-1800 = 1170 m*/c.
3mauennio Q.9 = 1170 M’/C COOTBETCTBYIOT ClEAyIOLIHe 3HAUYCHHS YPOBHS, IIMPHHBI PEKH,
ITyOWHBI ¥ YKIIOHA BOAHOM MOBEPXHOCTH:

Ho, = 800 cu,
Bo, = 192 u,
ho3 = 4,7 M,

lo, = 0,00024.

3aTOpHBI MAaKCUMYM YPOBHS BOJIbI H, 0, paccuuTthiBatoT 1o ¢opmyiie (6.51) npu AB/Bg, = O:
H, s = (100 = DN o + Ho o = (22,2-0,00024%% 1) -470 +800 =1186 cwm,

e |\ IPUHUMAIOT 110 Taduure 7.5.

PaccunTaHHOMY 3Ha4eHHIO YPOBHS COOTBETCTBYET IIMpPHHA peKkH, paBHas 265 M. Torma mpu
AB/Bg, = 0,38 monmyunm yTouHeHHOE 3HaYeHre 1 U H, o, T.€.

Hy o0 = (15,2:0,00024%3 - 1)-470 + 800 = 916 cm.

[Janee pacuer BeoyT METOAOM IIOCIEAOBATEILHOTO NPHONIKEHHS A0 TeX MOp, MOKa TOYKa C
KOOpMHATAMH 33JIAHHOTO B U BBIYKCIEHHOTO H, 50, HE omazeT Ha kpuByto B = f(H), uro umeer mecto
B paccMaTpuBaeMoM ciryuae nipu B = 230 m u AB/Bg, = 0,20:

H, o, = (18,2:0,00024% - 1)-470 + 800 = 1031 cm.

A.15 PacueT HauBBICIIIEr0 YPOBHSI BOJbI B 03epe

Heobxoanmo paccuuTaTh HaWUBBICIIMK ypOBEHb BOABI o3epa [ yOOKoe B BOCTOYHOH €ro 4acTH
MTOBTOPSIEMOCTBIO OAMH pa3 B 25 jer. O3epo HaXOIUTCA Ha CeBepe eBpOIeHCcKoi Tepputopuu Poccun
(maHHBIC HAOMIOEHUH OTCYTCTBYIOT).

HcxonHble maHHBIC: TUTOMAAb BogocOopa ozepa 58,1 KMZ, Iomans 3epkaira 6,5 kM2, U3 o3epa
BbITeKaeT pydell beicTperit. [Topor cToka umeer ormerky 2,65 M banruiickoit cucrembl. O0beM 03epa B
OecCTOuHBIN MEepHO/I OTHOCHUTEIbHO MOCTOSIHEH. Berep Haj 03epoM MperMYIIECTBEHHO 3araiHOro
HampasJeHus. MakcumasbHas cKopocTh Betpa — 25 m/c. O3epo BBITSIHYTO C IOra Ha CEBEp U MMeeT
JUIMHY 5 KM IpH MUpHUHE 1 KM.

JlaHHBIE pacyera 3JEMEHTOB BOJHOTO OanaHca 03epa MOKa3bIBAIOT, YTO OCAKH, BBIMAJAIONINE Ha
MOBEPXHOCTh 03€pa B TEYEHHE THAPOJIOTHUECKOTO T0/a, HE MpeBhImIaloT 15 % mpuxomHoW yacTu
GanaHca ¥ paBHBI UCTIAPEHHIO, TOATOMY YPOBEHHBIH PEXHMM 03epa HaXOAWUTCS B MPSMOI 3aBUCHMOCTH
OT BECEHHET0 NMPHUTOKA BOABI B HETO. B CBS3M ¢ 3TUM A7 pacdera CPEeAHET0 MHOTOJIETHETO MOAbeMa
ypoBHs AH ucnons3yrot hopmyny (7.53) npu B = 32:

AH = B(A/Q)°° = 32 (58,1/6,5)°° = 96 cm.



[TockonbKy 1O JaHHBIM HaOMIOAeHMH Ha ONWKalIIMX —o3epax-aHajorax Kod(QQHIHEHT
u3menunBoctd AH pasen 1, To mpu Cs = 0 opauHaTa KPUBOW pacnpeieiicHus, COOTBETCTBYoMIas 4 %,
y=2,77. IlonpaBka Ha BoHeHHe U HaroH AH,_  paBHa 0,20 M. B aToM ciryuae

Hyp, =(y-C, +L0)AH +H, , +H_ ., =(2,77-1+1,0)-0,96+0,20+2,65=6,46 ™

banTuiickoit cucteMsl.

TMMPUJIOXKEHUE b
(obs3amenvhoe)

TABJIALbI 3HAYEHU TAPAMETPOB PACUETHBIX ®OPMY.JI

Tabnmuna b.1 — 3navenns koddpduuuentos a u b B popmyaax (5.6), (5.7)

3nauenue C/C, r(1) Koopprumento:
a1 a as ay as as
2 0 0 0,19 0,99 -0,88 0,01 1,54
0,3 0 0,22 0,99 -0,41 0,01 151
0,5 0 0,18 0,98 0,41 0,02 1,47
3 0 0 0,69 0,98 -4,34 0,01 6,78
0,3 0 1,15 1,02 -7,53 -0,04 12,38
0,5 0 1,75 1,00 -11,79 -0,05 21,13
4 0 0 1,36 1,02 -9,68 -0,05 15,55
0,3 -0,02 2,61 1,13 -19,85 -0,22 34,15
0,5 -0,02 3,47 1,18 -29,71 -0,41 58,08
Koapunments
) b, b, bs b b b
0 0,03 2,00 0,92 -5,09 0,03 8,10
0,3 0,03 1,77 0,93 -3,45 0,03 8,03
0,5 0,03 1,63 0,92 -0,97 0,03 7,94

HecMmereHHy0 OleHKY KO3(QUIEHTa aBTOKOPPESIIUUA MEXIY CMEKHBIMEH dieHamu psaa r(1)
OTPENENSIOT 10 (hopMyJIe

r(1) = —0,01+0,98F(1) —0,06F (1) + (1,66 + 6,46F(1) +5, 69?(1)2)% , (B.1)
IJIe CMEIICHHYIO OIICHKY OIMPECIIAIOT 10 GopMyJie
> (@Q-Q)Q1-Q,)
F(l) = ;:2 — , (B.2)
2@ -Q)° 1@ -Q,)°

Yo Yo
371eCh Q==2_;Q,==

B (B.3)

Tabmuna b.2 — Koa¢¢punmenTs! KOppeasinun Me:KAy OleHKaMH MapaMeTpPoB pacipeaeeHust

[TapaMeTpsl pactpeaeeHus HopwmansHoe pactipenenenne| ['amma-pacnpenencHue
CpenHee 3HaueHUE Ryy Ryy
2
Hucnepcus o Rfy Ry (Ry +2C, va )

1+ 2C\i W21+ 2c§y )2

CTaHgapTHOE OTKIIOHECHHE G Rfy Ry (Ry +2C, C,, )
(1+2C7 y'? (1 +2C7 )2




Koappuuumenr Bapuanuu C, Ryy (Ryy + 2C,, va) R2
(1+2C7 )" @+2c] )2

Koaddunuent acummerpun Cg Rfy R3

Ornomenue Cy/C, Rfy R3

Tabnuma b.3 — /loBepuTeIbHBIe HHTEPBAJIBI UISI YMIIMPUIECKOIT BEPOATHOCTH MPeBbIIIEHUS

BepositHOCTD Yucno net HaOIIoAe N 1

Z[OBepI/ITeJ'ILHSFO 10 | 20 30 40 50 | 60 70 80 90 | 100 | 110 | 120
uHTEepBaIa, %

/s Haubonvueo unena pada HaOI0OeHul

5 05 |0,27]0,20] 0,15 | 0,10 | 0,09 | 0,08 | 0,07 | 0,06 | 0,05 | 0,04 | 0,03

95 259113498 [ 77 |60 [50]43]37 |33 ]30]20] 16
/s Haumenbue20 UneHa psoa HabaOeHull

5 74,1 187,0(90,0 922|940 [950 | 957963967 |97,0 (978 | 985

95 99,5099,72199,81]99,8699,90]99,9199,92 (99,93 (99,94 |99,95]99,96 | 99,97

Tabmuua 5.4 — 3nauenus ¢pynxmun ¢(C,) 1JIsi BHIYUCIEHUS CPETHEro X, YCe4YeHHOro ramma-
pacnpenejeHAs

C, 0 1 2 3 4 5 6 7 8 9

0,1 0,925 | 0,919 | 0,913 | 0,906 | 0,900 | 0,894 | 0,887 | 0,882 | 0,875 | 0,869
0,2 0,863 | 0,856 | 0,852 | 0,847 | 0,841 | 0,836 | 0,831 | 0,825 | 0,820 | 0,814
0,3 0,809 | 0,805 | 0,800 | 0,795 | 0,791 | 0,787 | 0,782 | 0,777 | 0,773 | 0,769
0,4 0,764 | 0,760 | 0,756 | 0,751 | 0,747 | 0,743 | 0,739 | 0,735 | 0,730 | 0,726
0,5 0,722 | 0,719 | 0,715 | 0,712 | 0,708 | 0,705 | 0,702 | 0,698 | 0,695 | 0,691
0,6 0,688 | 0,685 | 0,681 | 0,678 | 0,674 | 0,671 | 0,668 | 0,664 | 0,661 | 0,657
0,7 0,654 | 0,652 | 0,649 | 0,647 | 0,645 | 0,643 | 0,640 | 0,638 | 0,636 | 0,633
0,8 0,631 | 0,629 | 0,627 | 0,624 | 0,622 | 0,620 | 0,618 | 0,616 | 0,613 | 0,611
0,9 0,609 | 0,607 | 0,605 | 0,604 | 0,602 | 0,600 | 0,598 | 0,596 | 0,595 | 0,593
1,0 0,591 | 0,589 | 0,588 | 0,586 | 0,585 | 0,583 | 0,581 | 0,580 | 0,578 | 0,577
11 0,575 | 0,574 | 0,572 | 0,571 | 0,569 | 0,568 | 0,567 | 0,565 | 0,564 | 0,562
1,2 0,561 | 0,560 | 0,559 | 0,558 | 0,557 | 0,556 | 0,554 | 0,553 | 0,552 | 0,551
13 0,550 | 0,549 | 0,548 | 0,547 | 0,546 | 0,545 | 0,544 | 0,543 | 0,542 | 0,541
1,4 0,540 | 0,539 | 0,538 | 0,538 | 0,537 | 0,536 | 0,535 | 0,534 | 0,534 | 0,533
15 0,532 | 0,531 | 0,530 | 0,530 | 0,529 | 0,528 | 0,528 | 0,527 | 0,526 | 0,526
1,6 0,526 | 0,525 | 0,525 | 0,524 | 0,524 | 0,523 | 0,522 | 0,522 | 0,521 | 0,521
1,7 0,520 | 0,520 | 0,519 | 0,519 | 0,518 | 0,518 | 0,518 | 0,517 | 0,517 | 0,516
1,8 0,516 | 0,516 | 0,155 | 0,515 | 0,514 | 0,514 | 0,513 | 0,513 | 0,513 | 0,512
19 0,512 | 0,512 | 0,511 | 0,511 | 0,511 | 0,511 | 0,510 | 0,510 | 0,510 | 0,509
2,0 0,509 — — — — — — — — —

Tabmuma B.5 — 3nauenusi 3aucumoctn C, = f(Aynp) must Bhlumciienus: Kodpduumenta
Bapuanuu C, ycedeHHOT0 raMMa-pacnpeaeaeHust

o | 1 | 2 | 3 ] 4 | 5 | 6 | 7 | 8 [ 9

Cy
Aoz (3HAUEHUS OTPHUIIATEIIBHBIC)

0,10 |0,00050)0,00070| 0,0090 |0,00110/0,00130|0,00150{0,00170|0,00190{0,002100,00230

0,20 |0,00250)0,00281{0,00321| 0,0343 |0,00374]0,00405|0,00436|0,00467|0,00498|0,00529

0,30  ]0,00560(0,00608|0,00656|0,00704|0,00752|0,00800|0,00848(0,00896|0,00944|0,00992

0,40 0,0104 | 0,0109 | 0,0114 | 0,0119 | 0,0124 | 0,0129 | 0,0135 | 0,0142 | 0,0148 | 0,0154

0,50 0,0161 | 0,0168 | 0,0176 | 0,0183 | 0,0191 | 0,0198 | 0,0206 | 0,0231 | 0,0220 | 0,0228

0,60 0,0235 | 0,0243 | 0,0250 | 0,0259 | 0,0267 | 0,0275 | 0,0282 | 0,0290 | 0,0298 | 0,0306

0,70 0,0314 | 0,0324 | 0,0328 | 0,0335 | 0,0342 | 0,0349 | 0,0358 | 0,0366 | 0,0375 | 0,0383

0,80 0,0392 | 0,0400 | 0,0409 | 0,0417 | 0,0426 | 0,0434 | 0,0444 | 0,0453 | 0,0463 | 0,0473

0,90 0,0482 [ 0,0493 | 0,0503 | 0,0514 | 0,0524 | 0,0534 | 0,0545 | 0,0556 | 0,0568 | 0,0579




1,00 [0,0590 [ 0,0601 [ 0,0613 [ 0,0624 [ 0,0636 | 0,0647 | 0,0659 | 0,0670 | 0,0682 | 0,0693
1,10 [0,0704 ] 0,0718 | 0,0731 | 0,0744 | 0,758 | 0,0771 | 0,0785 | 0,0799 | 0,0813 | 0,0828
1,20 [0,0842]0,0856 | 0,0871 | 0,0886 | 0,0901 | 0,0916 | 0,0932 | 0,0948 | 0,0964 | 0,0980
1,30 [0,0995] 0,101 | 0,103 | 0,105 | 0,106 | 0,108 | 0,110 | 0,112 | 0,113 | 0,115
1,40 | 0117 | 0,119 | 0,121 | 0,122 | 0,124 | 0,126 | 0,128 | 0,130 | 0,132 | 0,134
150 | 0136 | 0,137 | 0,139 | 0,141 | 0,143 | 0,145 | 0,147 | 0,149 | 0,151 | 0,154
160 | 0156 | 0,158 | 0,160 | 0,162 | 0,164 | 0,166 | 0,168 | 0,170 | 0,173 | 0,175
1,70 | 0177 | 0,180 | 0,183 | 0,185 | 0,188 | 0,190 | 0,193 | 0,195 | 0,197 | 0,200
1,80 | 0,202 | 0,205 | 0,207 | 0,210 | 0,213 | 0,215 | 0,217 | 0,220 | 0,222 | 0,224
1,90 | 0,227 | 0,229 | 0,231 | 0,234 | 0,236 | 0,238 | 0,241 | 0,245 | 0,248 | 0,251
200 |0254 | — — — — — — — — —

Tabmuna b.6 — 3navenust Epq, B popmye (5.44)

3HavyeHus 3nauenus Epy, npu ko3 durmente Bapuanun Cy
CJ/C, |01]02]03]04]05][06[07]08]09]10[11]12]13[14]15
TpexnapameTpuyeckoe raMMa-pacnpeaesieHue
Memoo nauborvue2o npagdonodobus

2 0,25(0,45|0,60(0,75(0,88(0,96|1,05/|1,14|1,22|1,30(1,38|1,46|1,54|1,60 | 1,67
3 0,30(0,50|0,75/1,001,18|1,30|1,43|1,55(1,68|1,78|1,90|2,00(2,10|2,24|2,33
4 0,40|0,7011,0011,30|1,48[1,60|1,74)11,88[2,00)|2,15]2,27|2,40(2,58|2,65]|2,77

Memoo momenmos
2 0,25|0,45|0,60|0,75/0,88|0,96|1,05|1,14(1,22|1,30|1,38|1,46(1,54|1,60]|1,67
3 0,30(0,57|0,84|1,10|1,34|1,55|1,74|11,93(2,12|2,28|2,42|2,56 | 2,68 | 2,80 | 2,92
4 0,40|0,77]11,1211,43]|1,73[2,00|2,2212,42{2,60)|2,77]2,94|3,10(3,26| 3,41 3,57

BunomMuansHoe pacnpenenenne

Memoo momenmos
2 0,25|0,45|0,62|0,78(0,92|1,05|1,16|1,27{1,39|1,49|1,60|1,70(1,80|1,92|2,01
3 0,28(0,520,75(0,97 (1,19(1,35|1,59|1,63|1,96|2,14(2,31(2,49|2,66|2,84 | 3,01
4 0,30|0,6110,91]1,20|1,49|1,66|2,04|2,30(2,56|2,82]3,09|3,35(3,62]3,89]4,15

Tabmuna b.7 — YcaoBus npuMeHeHns1 pacyeTHBIX (POPMY.JI 110 ONIPeieIeHUI0 MAKCHMAIbLHOTO
pacxoja BOAbI J0/1€BOT0 NABOJAKA 32JaHHOI BEePOSITHOCTH NpeBbILICHUS

Metoauueckue
Tun IInomans
. YuuTeiBaeMbIe BO3MOXKHOCTH
pacuetHoil | PacuerHas hopmyna BOJI0OCOOpa . .
(bopMysTB! pexu XapaKTepuCTHKH Oacceifna pacdeTHOI
¢bopmyIBl
| OMnupurdeckas A>200 kv’ |Cugporpaduaeckue Pacuer Qmaxp %
peIyKIHOHHAS XapaKTEePUCTUKU pycuna,|0e3 yuera
dbopmyna  (6.9) mpu 03CpHOCTh, 3a00JI0YCHHOCTH,|HanboIee
HaJIMYUH PEKU-aHAJIOTa CpeIHsis BEICOTa BOZOCOOpa  [BEPOSTHBIX
KaJICHIapHBIX
CPOKOB ero
MIPOXOXKICHHUS
I OMnuprdeckas To xe To xe To xe
penyKLIHUOHHAS
dopmyna (6.21) mnpu
OTCYTCTBUH peku-
aHajora
I ®opmyna mpenensHoit| 4 <200 km® |[maporpapuueckue »
WHTEHCUBHOCTH  CTOKa XapaKTepUCTUKU pycla H
(6.23): npm HamMuUH BOJI0cOOpa, 03EPHOCTH, THIT U
peku-aHaiora MEXaHWYECKUI COCTaB MOYB
NpU OTCYTCTBUHM PEKH- BOsI0COODA, HauOOIBIINH
aHayora CYTOUHBIH MaKCUMyM
0CaJIKOB B romy,
HWHTEHCHBHOCTB OCaIKOB




v OOBEMHEIE, A>0 k™’ T'uaporpaduyeckue Pacuer Qmaxp % C
TEHETUYECKHUE U IPYyTHE XapakTepUCTUKU  pycClla H[y4eToM
(hopmyJibl, OCHOBaHHBIE BOJI0COOpa, 03€pHOCTb, |KaJIeHJapHBIX
Ha pacyere CTOKa 10 3200JI04YCHHOCTb, CPOKOB JIeTHe-
ocamkaM, B TOM YHCIeC UHOUIBTPALOHHbIC OCEHHEro Ce30Ha
yepes HHJICKCBI CBOICTBA  MOYB, YPOBEHb|H MMEIOILNXCS
NpeIIIeCTBYIOMIErO MIOA3EMHBIX BOJI, [IpeICTaBICHUIA O
YBIAXKHEHUS CTOKO(OPMHUPYIOIINE OJHO- ¥|HOPMUPOBAHUH
MHOTOCYTOYHbIE OCAJIKH IIO|IIOTeph CTOKA
KaJICHOAPHBIM neproIam
roga (Ha ypoBHE IeKax H
MeECSIIEB), MOoKasaTeib
YBIAKHEHHOCTH MTOYB
IMpumedanne — Crpyktypy ¢opmyn Ttuma |V ¥ MeTOABI OIpeneneHHs NapaMeTpoB YCTAHABIMBAIOT B

TeppI/ITopI/IaHLHHX CTPOUTECJIbHBIX HOPpMax.

Tabmmma B.8 — T'mapaBauveckne mapaMeTpbl, XapaKTepu3yOllHe COCTOSIHHE H
IIEPOX0BATOCTH Pycjia BOAOTOKA
XapakTepuCTHKa pyciia U OHMBI m m,, M/MHH

Pexu u Bomotoknm co cpemaumu ykinoHamu |, < 35 %o; umcTele pycna 1/3 11
MOCTOSIHHBIX ~ PaBHMHHBIX DPEK; pyclla TIEPHOJUYECKH IEPEChIXaOIINX
BOJIOTOKOB (CYXHX JIOTOB)
W3BunucTele, 4YacTUYHO 3apoclive pycna OONBIIMX M CPEAHUX PpeK; 1/3 9
MEPUOANYECKH TEPEeCchIXaloline BOJOTOKH, HECyIIHe BO BpeMs MaBOJKa
60J1b1110€ KOJTMYECTBO HAHOCOB
CUIbHO 3aCOpEHHBIE M W3BMJIMCTBIE pyclla MEPHOAMYECKH IEPEeChIXaroIuX 1/3 7
BOJIOTOKOB
Pexn n mepuonuyecku IMepechIXarouiue BOAOTOKU CO CPEAHMMH YKJIOHAaMHU /7 10
I, =35 %o

Tabmuna 5.9 — Koagpumment m,,

TpaBsiHOM IOKPOB CKJIOHOB
XapakTepuCcTHKa MOBEPXHOCTH CKIIOHOB penkuii wim | OOBIYHBIM | TycTOM
OTCYTCTBYET

VYxaTaHHas, CIUIAHUPOBaHHAs TPYHTOBas; TaKbIPOBHIHbIC 0,40 0,30 0,25
paBHUHBI

bes kouek, B HACEICHHBIX MYHKTAX ¢ 3acTpoiikoil Mmenee 20 % 0,30 0,25 0,20
KoukoBarasi, TaeXHbLIE 3aBajbl, a TaKK€ B HaCEJECHHBIX 0,20 0,15 0,10
MYHKTax ¢ 3acTpoiikoii 6onee 20 %




Tabmuua b.10 — OTHOCHTEeIbHBIE OPIUHATHI PACUeTHOro ruaporpada croka Boasl y = Qi/Q,., npu paznmunbix kodpdpuuuentax A u K

A = qt,/(0,116hy0,)

X =t 0,3 04 0,5 0,6 0,7 0,8 0,9 1,0 11 1,2 1,3 1,4 1,5 1,6 1,7 18 1,9 2,0 2,2 2,4 2,6
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
0,1 0,023 /0,002| O 0 0
0,2 0,21 {0,091)0,034|0,011)0,003| 0 0 0 0
0,3 0,451 0,29 | 0,18 | 0,099 | 0,050 | 0,022 | 0,009 | 0,003 0,001 O 0 0 0
0,4 066 | 051 039|028 019 | 0,12 | 0,076 | 0,043 | 0,024 | 0,013 | 0,006 | 0,003 {0,001 O 0 0 0 0
0,5 0,78 1069|059 |049 | 040 | 031 | 0,24 | 0,18 | 0,13 | 0,088 | 0,059 | 0,039 | 0,025 | 0,015 | 0,009 | 0,005 | 0,003 | 0,002 | O 0 0
0,6 088082075069 | 06105047 03903302702 )018 | 0,14 | 0,12 | 0,088 | 0,066 | 0,049 | 0,036 | 0,017 | 0,009 | 0,004
0,7 09109108708 079 |074)|069)064|05 054|048 )043 (039 [034 (030026 {022]|0,19 [0,14 [0,094 0,062
0,8 097109 |09 )093 091 |08 )087)084(081)078]075]072]{069 |066]|062]|05 |05 |O052]| 046|040 | 0,34
0,9 099109 |09 |09 |09 | 097 | 097 | 09 | 09 |09 |094 )093 092|091 09 |08 |088]|087 084 (082|079
1,0 1,00 | 1,00 | 1,00 | 1,00 { 1,00 { 1,00 | 1,00 | 1,00 { 1,00 | 1,00 | 1,00 | 1,00 { 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
11 099109 |09 |09 |09 | 097 | 097 | 097 |09 |09 |09 |09 |09 |09 09 [091]09 |087 087 |085]| 082
1,2 0981097 109 |09 |09 (092|091 |08 |087 )08 )083)080)078] 076 073070068/ 065]|060] 054|049
1,3 097109 /09309108 |08 |08 )078|075)071)068]) 064|060 056 |05]|048]|044 041 [0,34 (0,28 | 0,22
1,4 09 )09 |08 |08 |08 |077]|072)|067|062)057)052)048|043 (038|034 030]{0,26]|023](0,17 |0,12 |[0,084
15 092 108 |08 079|074 |068 | 062|056 |050)044)039)034[02 [025]021 {017 [0,14 | 0,12 [0,075 0,046 | 0,027
1,6 09 (08079073 )066 059|052 046|039 |034|028]023]019] 015 0,12 [0,092]0,071]0,0540,030]0,016 | 0,008
1,7 087 (081)074 066 )05 [051| 044 [037 030|025 (0,20 0,15 | 0,12 | 0,089 0,066 | 0,047 |0,034]0,024 | 0,011 | 0,005 | 0,002
18 084 (0771069 | 060 ) 052|044 | 036|029 (023|018 | 0,13 | 0,10 |0,072]0,050 | 0,035 0,023 ]0,015|0,010[0,004|0,001| O
19 081073 )064 |05 )046 037|029 023|017 | 0,23 [ 0,089 | 0,063 | 0,043 | 0,028 | 0,018 | 0,011 | 0,007 | 0,004 [ 0,001 | O
2,0 0,78 1069059 049|040 (031|024 018 | 0,13 | 0,088 0,059 |0,039 0,025 0,015 0,009 [ 0,005|0,003|0,002| O
2,2 073 (061)059 |040) 030|022 015 | 0,10 | 0,066 | 0,042 | 0,025 | 0,014 | 0,008
24 067 |05 042|032 022 | 0,15 | 0,096 | 0,058 | 0,034 | 0,019 | 0,010 | 0,005 | 0,002
2,6 062 | 048 035 |025) 016 | 0,20 | 0,060 | 0,032 | 0,017 | 0,008 | 0,004 | 0,002 | 0,001
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
2,8 057 [ 042 | 029 | 0,19 | 0,12 {0,068 | 0,036 | 0,018 | 0,008 | 0,004 [ 0,001 |0,001| O
3,0 053 | 0,37 | 0,24 | 0,15 | 0,086 | 0,045 | 0,022 | 0,010 | 0,004 | 0,002 | O 0
35 043 | 0,26 | 0,15 | 0,079 0,037 | 0,016 | 0,006 | 0,002 | O 0
4,0 0,34 | 0,19 | 0,092 | 0,042 | 0,016 [ 0,005 | 0,002| O
5,0 0,21 {0,091 0,034 |0,011)0,003| O 0
6,0 0,13 | 0,044 | 0,012 |0,003| O
8,0 0,052 10,010 0,002| O
ks =hyh,=f(»)| 0,19 | 0,23 | 0,26 | 0,29 { 0,31 | 0,33 | 0,34 | 0,36 | 0,37 | 0,38 | 0,38 | 0,39 | 0,40 | 0,40 | 0,41 | 0,42 | 0,42 | 0,42 | 0,43 | 0,43 | 0,44




Tabmuna b.11 — OTHocuTeIbHBIE OPAMHATHI T'WApoOrpada BHYTPHUCYTOYHOIO X0/a CTOKa
BECEHHEro MOJI0BO/bs y PH Pa3IMYHbIX KO3 umuenTax K, = Q',e./Qpe,

Bpewms, OTHOCHTEIBHBIE OPAMHATHI ruaporpada npu K., paBHOM
a 1 1,2 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0
1 10 {09 |081 | 043 | 0,26 | 0,12 ) 0,07 | 0,05 | 0,03 ] 0,03 | 0,0 0,0
2 10 {097 0,76 | 039 | 023|011 ) 0,07 ) 0,05 ] 0,03 ] 003] 00 0,0
3 10 {094 |071 |03 | 021|011 ) 0,07 ) 0,05 ] 0,03 ] 003] 00 0,0
4 10 {091 | 066 | 033|019 | 0,10 | 0,06 | 0,04 | 0,03 ] 0,03 ] 0,0 0,0
5 10 {088 | 058 | 029 | 0,18 | 0,10 | 0,06 | 0,04 | 0,02 ] 0,02 | 0,0 0,0
6 10 {086 | 050 | 0,27 | 0,26 | 0,20 | 0,06 | 0,04 | 0,02 | 0,02 | 0,0 0,0
7 10 [ 084 | 042 | 0,24 | 0,24 | 0,09 | 0,06 | 0,04 | 0,02 | 0,01 | 0,0 0,0
8 10 (082|040 | 023 | 0,13 ) 0,09 | 0,06 | 0,02 | 0,02 | 0,01 | 0,01 | 0,0
9 10 (078|038 | 022|013 | 0,11 ) 0,08 ) 0,03 | 0,03 ] 0,03]0,02] 0,01
10 10 074|040 | 022|024 | 015) 0,10 ) 0,05 | 0,08 | 0,04 | 0,22 | 0,08
11 10 {072 | 042 | 021 | 0,18 | 0,25 )| 0,26 | 0,11 | 0,24 | 0,28 | 0,31 | 0,27
12 10 (072|043 | 029 | 0,23 | 0,44 )| 0,36 | 0,30 | 0,44 ] 0,39 | 0,53 | 0,45
13 10 071,045 | 036 | 035 065)069 ) 054 ]073]064] 100 1,00
14 10 071|055 | 048 | 055|092 )086 ) 081 ] 100 ) 100 | 0,75 ] 0,75
15 10 070|058 | 062 | 0,71 | 100 ) 1,00 | 1,00 | 0,84 | 0,80 | 0,56 | 0,56
16 10 072063078 094|093 )088) 083 ] 063069041 | 040
17 10 076|070 | 095 | 100 | 0,78 | 0,71 | 0,68 | 0,45 | 043 | 0,26 | 0,25
18 10 081|079 | 100|095 | 062 )05 | 050 |032] 029|014 ] 0,12
19 10 084 |08 | 09 | 082)045)039) 035|020 | 0315 | 0,06 | 0,04
20 10 08 | 098 | 087|069 |033)025) 021|011 ) 0,08 | 0,03 ] 001
21 10 {09 | 100 | 077 | 054 ) 025|018 | 0,14 | 0,07 | 0,05 | 0,02 | 0,0
22 10 {09 | 098 | 066 | 0,44 | 0,18 | 0,24 | 0,10 | 0,04 | 0,03 | 0,01 | 0,0
23 10 {09 |093| 057 )03 )015) 0,10 ) 006 | 0,04 | 0,03 | 0,01 | 0,0
24 10 | 100|087 | 050 | 030 | 0,13 | 0,08 | 0,05 | 0,04 | 0,03 | 0,0 0,0
Tabmuna b.12 — [lIkaJia 1epoXoBaTOCTH PEYHBIX pyces U Moiim
XapakTepucTUKa pycell ¥ IOIM
n PaBHuHHBIE peKU ITonyropssle ¥ rOpHbIE PEKU oMbl
0,020 |[IpsimonuHeiiHbIe pycna — —
KaHAJIM3UPOBAaHHBIX PEK B
TUIOTHBIX TPYHTaX C TOHKHM
CJI0EM MJIMCTBIX OTJIOKCHUH
0,025 |EctecTBenHbIe 3emisiHbie|MIckyccTBeHHBIE OTBOJIBI pyced,|PoBHas yncTas moiiMa ¢ HU3KOM
pycia B  OnaronpusTHBIX BHICEUEHHBIE B CKaje TpaBoi 6e3
YCIIOBUSIX, YUCTHIE, NPSMBIE, CeNTbCKOXO035IICTBEHHOTO
CO CIIOKOHHBIM TEUCHHUEM WCIIOJIb30BaHMS
0,030 |"paBuitHo-Taneunsle pycna B|['paBuiiHo-Taneunsle pycina B|PoBHas molima mox mamHei 6e3
TeX )K€ YCIIOBHUSX ONaronpUsATHRIX YCIIOBUSIX [[IOCEBOB M ACTOMINEM C HU3KOH
(uuctsre, npsimele). J = 0,8%o -|TpaBoit
1,0%o0
0,040 |CpaBHutensHO YHCThIC|3eMIIsIHbIC pycna|PoBHas nonma, 3aHsTas
pycina MIOCTOSIHHBIX | TEPHOANYECKUX BOJIOTOKOB|3pPEJIBIMH TIOJIEBBIMH
BOJIOTOKOB C HEKOTOPBIMH|(CYXUX JIOTOB) B|KyJlbTypamMH, IIacTOWIIEM C
HEMpPaBUIbHOCTSIMHU B|OJIaronmpusTHBIX YCIIOBUSIX.|BBICOKOW TpaBoOil M BBIpyOKaMu
HaIpaBJICHUIX cTpy#,|[IpaBunbHbIe xopomio|6e3 ~ moberoB,  HeOOIbIIOE
HEPOBHOCTSIMU JTHa u|pa3paboTaHHbIC rajJeyHble|KOJIMYECTBO  CTapopeunii |
OeperoB W BIEYEHHEM|pycla B HIDKHEM TEYEHHH.|MEJIKHX IPOCEK
JIOHHBIX HAHOCOB J=0,8%0 - 1,0%0
0,050 |3HaunTensHO — 3acopeHHbIE|3HAYUTENBLHO 3acopennsle|[loiima, mopocmiass — penkum
pycia OOJIBIIMX M CPEJHUX|KaMEHUCTbIe pycia C OypHBIM|KYCTADHHKOM U  JIEPEBBSIMU
peK, YaCTUYHO 3apOCIIHE|TCUCHHEM. [Tepnoanueckue|(BecHOM 6e3 JIICTBBI),
WIIH KaMCHHUCTBHIC, C|BOJIOTOKM C KpYIHOTaJICYHBIM|H3pe3aHHast CTapOpeUbsIiMH




HECITOKOMHBIM TCUCHHUEM.
YucTtsie pycia
MEePUOINYECKHUX BOJIOTOKOB

MOKpBITHEM JIoXkKa. J = 7%0-15%0

0,065

Ckamucteie pyciia OOJBIINX
u cpenHux pek. Pycna
MEPUOTNICCKAX BOJOTOKOB,
3aCOpPEHHBIC U 3apOCIITUE

l'aneuno-BasyHHBIE pycla C
OYpHBIM TE€UYCHUEM. 3aCOPEHHBIC
NIEpUOANYECKUE BOJOTOKHU.
J = 15%0 - 20%0

[Toiima MoJ peaxum
KyCTapHUKOM M JEPEBBSIMH C
JMCTBOH WJIM BBIPYOKaMH C
pa3BUBAIOIIEHCS TIOPOCIIBIO

0,080

Peunsle pycna, 3HAUUTENBEHO
3apociie, ¢ IPOMOWHAMHU U
HEPOBHOCTSIMU JHa u
Oeperor

Banynnsle pycina B cpenHeidl u
BepxHeH dacTax OacceiiHa u
MepHOANYIECKHE  BOJOTOKH C
OypHBIM TEUYCHHEM n
B3BOJIHOBAHHOM BOJIHOH
1oBepXHOCTHI0. J = 50%o0 - 90%o0

Ioiimel, IIOKPBITBIE
KyCTapHHUKOM  CpeiHeH |
OoJBIION TYCTOTHI (BecHOH 0e3
JIUCTBEI)

0,100

Pycna pex, CUJIBHO
3apocIIne, 3arpOMOK/ICHHbIE
CTBOJIAMH JIEpEBHEB u
BaJlyHaMH

Pycna BOJIONAJIHOTO THIA
MIPEUMYIIECTBEHHO B BEPXOBBSIX
C KpPYIHOBAJIYHHBIM JIOKEM U
OypHbiM TeueHueM. J = 90%o -
200%o

[loiimBl, 3aHATBIE JIECOM IPHU
YpPOBHE  HWXE  BETBEH U
KyCTapHUKOM cpenHen u
OOJBITION TYCTOTHI C JJUCTBOM

0,140

Pexu 00JIOTHOTO THTIA
(3apocnu, KOYKH, BO MHOTHUX
MeCTax MOYTH CTos4asi BOJIa)

Pycna c 3aBanaMu U3 BaldyHOB U
OOJIOMKOB CKaJl U BaJlyHaMH.
J = 90%o - 200%0

IloiimMBI, MOKPBITEIE JIECOM IIPU
3aTOIJIEHUM BETBEH U T'yCTBIM
HBHSKOM

0,200

Pycna c 3aBanaMu U3 BaldyHOB U
00JIOMKOB CKaJI

I'myxue, cmomsp
TPYAHOTIPOXOIUMBIE
TAE€KHOTO THUIA

3apociiue,
MOHMBI

Tabmuna b.13 — IlpumepHoe 3HaYeHHe YKJIOHA BOJIHOI MOBEPXHOCTH PeKH BOJIN3M CTBOPa B
PABHUHHBIX paiioHax

[Tnomans YKIJIOH BOJTHOH MTOBEPXHOCTH PEKH, %o, IPH pebe)e MECTHOCTH
BOJI0COOPA, kM Bo3BblmeHHOCTH YBassl XOJIMUCTBIE pABHHHBI Huszmennoctu

100 2,84 1,70 0,72 0,28
500 1,60 0,96 041 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

IMPUJIOXKEHUE B

(pexomendyemoe)

PEKOMEH/JAIINU 110 OLUEHKE ITAPAMETPOB ®OPMY.JI THUIIA |

B.1 [ns uccrexyeMoil peku yCTaHABIHMBAIOT MPHUPOIHYIO 30HY, B KOTOPOH PAcCIONOXKeH OacceiH
PEKH, ¥ TI0 KapTaM ONPEICISIOT CIEAYIOIHEe OCHOBHbIE MOP(POMETPUUCCKUE XaPAKTEPUCTUKH:

- miomak Bogocoopa A, km;

- ruaporpadpuyeckyo JHY pycia L, kwm;

- CpeIHEB3BEIICHHBIN YKIIOH pycia BogoToka |y, %o;

- OTHOCHUTEIBHYIO 03€PHOCTE Bostocoopa A, %0;

- CpPEeIHEB3BEIICHHYIO 03¢pHOCTh A'y,, %0;

- OTHOCHUTENIBHYIO 3a00JI04€HHOCTh BojtocOopa Ay, %;

- CPE/IHIOIO BBICOTY BO/I0cOOpa (ISt TOPHBIX U ITOJyTOPHBIX PAHOHOB), M.

B.2 Ha ocHOBe HCIONB30BaHHS AaHHBIX THIPOMETCOPOIOTHYCCKUX HAOIIOJCHUH BBIOUPAIOT

TPyNIy THUAPOJOTHYECKH HW3YyYEHHBIX peK (He MeHee
KIMMaTHIECKUX YCIIOBHSIX,

10), pacmojoXeHHBIX B THAPOJIOrO-
OTHOPOIHBIX C HCCIEeIyeMbIM paifoHoM. [lns BBIOpaHHBIX peK

MOZTOTaBIMBAIOT CBOJIKY CBEIEHHHN 0 MOP(HOMETPHIECKNX XapaKTEPHCTHKAX, IPUBEICHHBIX B B.1.
B.3 [ns xaxaoil M3 BBIOPaHHBIX THIAPOJOTHYECKH HM3YyYEHHBIX PEK Ha OCHOBE CTaTUCTHUYECKON
00pabOTKKM MHOTOJIETHUX PSIOB HAOIIOACHHI 32 CTOKOM BO/JIbI ONPECIISIFOT MAaKCUMANbHbBIN CPOYHBIN




pacxoa BoIbl A0XKIEBOro mnaBoaka Qe BeposiTHOCTH mnpesbiieHHs P = 1 % B COOTBETCTBHU C
TpeOoBaHUAMH pa3aesioB 4, 5 u o Gopmyie (7.15) pacCcUUTHIBAIOT COOTBETCTBYIOIIMI MaKCUMAJIbHBIN
CPOYHBIA MOZYIIb CTOKA (05

B.4 Crposr 3aBucumMoctu (o, = f(A) 1 Q1o = f(1,) Ha MBYXOCHOIT MOTapHUPMUUECKON KITeTYaTKE, MO
KOTOPBIM OIPEEISIOT 3HAYCHUS CTENEHHBIX KOA((QHUIUECHTOB 7 U Ny, MIPEACTABISIONINE TAHTECHC YIia
HaKJIOHA MPSIMOM, OTpaXkarollel B CpeTHEM TEHACHIMIO yMEHBIIEHNS! MAKCUMAJIBHOTO MOJIYJISI CTOKA C
YBEJIMYEHUEM IUIOLIa 1 BoJocO0pa 4 WM pyCIIOBOTO BpEMEHH J00ETaHus T,.

B.5 Ilpu ompeneneHrr MaKCUMaIbHOTO CPOYHOTO pacxona Boasl o dopmyie (7.14) mms xaxmon
13 BBIOpaHHBIX pek mo (opmyne (7.15) paccUuThIBarOT MOIYIh MAaKCHMAlBHOTO CPOYHOTO pacxoja
BOJIBI JTOXK/IEBOTO TABOJIKA BEPOSTHOCTH TpeBbImIeHus P = 1 %, mpuBeIeHHBIN K YCIOBHOH ILIOMIA TN
BosmocOopa, paBHoit 200 KM

TG00 = Choo (A/200)", (B.1)
rne Qo U A — TO K€, 94TO U I peKu-aHaiora B popmyie (7.15);
n — MOKA3aTelb CTENEHN PEAYKIHH.
B.6 Ilo nanHeM Juist Beel Ipymibl pek CTpOST rpaduku cBszu: Opo = f(A,.,) npu Hamuunn

CBEJICHHI O CPENHEB3BEIICHHONH O03epPHOCTH; Oy = f(A,.) — NP HaIMUMH CBEAeHMH 00
OTHOCHTENBEHOH 03epHOCTH; Opgg = f(Asy,) — mTpu Hamumuum cBefeHME 00 OTHOCHTENBHON

3abonmoueHHOCTH. Ha OCHOBe aHanm3a MOJYyYCHHBIX TPA(QUKOB CBSI3HM BBUIBISIFOT HAaHOOJIEe 3HAYMMBII
¢bakrop perymupyromero BiusHUS (A's;, Ao W Ag), JUIS KOTOPOTO YCTaHABIMBAIOT PACUCTHYIO
(hopMyJTy IO OIIPEICIICHUIO MTOPABOYHOT0 K03 (HHUIIHEeHTA O HITH ).

B.7 Ilpu mpeBamupyromeM BIUSHHA 03¢p (TMPYIOB, BOMOXPAHHJIMILI) CTPOST 3aBUCHMOCTbH BHAA
Opgo /0= f(As), a Ipu mpeBanupyroleM BIMSHUU OOJIOT U 3a00JIOYEHHBIX 3eMellb — 3aBUCHMOCTb

BUIA O /0, = T (A, wm A,) Ha OCHOBE KOTOPOH YCTaHABIUBAIOT CTPYKTYPY PACUETHON (HOpMyYIIEI

U MeHee 3HauuMoro (hakropa (O, — B MEPBOM CiIydae WK O — BO BTOPOM).

B.8 Tlpu ompenencHMM MaKCHMAaJTbHOTO CPOYHOTO pacxoga Boabl mo dopmyne (7.14) ¢
UCIIONIb30BaHUEM Uil Kod(hduuuenta ¢, BboipaxkeHus (7.18) mis kaxaod M3 BBIOpaHHBIX PEK IO
¢opmyte (7.15) paccUuTHIBaIOT MOTYJIb MAKCUMAIEHOTO CPOYHOTO PAacXo/ia BOJIBI J0XKAEBOTO MaBO/KA
BEPOSITHOCTH TpeBblmieHnst P = 1%, NpuUBeNeHHBIH K YCJIOBHOH BeJMYMHE PYCIOBOIO BpPEMEHH
noberanus t, = 1440 muH:

B.9 Ilo naHHbIM JI BCel IPYHIBI PEK CTPOAT rpauk CBA3UM Oy = f(A),.,) Tpu Hamuunu
CBEJICHMH O CPE/IHEB3BELICHHOW O03€PHOCTH, a MNPU HUX OTCYTCTBHM — Chgu0 = F(A0,) H

YCTaHABIMBAIOT PacUYeTHYIO (OpMYITy AJs onpeaeneHus koddduimenra o.
B.10 KoshdummenT d gomyckaeTcs onpeneiiarTs Io GopMyie
8 =1/(1 + C,A,). (B.3)

[lpr Hanwmuuu CBeNEHWHA TOJNBKO 00 OTHOCHTENBHOW 03epHOCTH Ay, 3HaueHHe C, Ui BCEX
NPUPOTHBIX 30H pEKOMEHIyeTcs mpuHHUMaTh paBHeiM 0,11; mnpm Hammumu cBegeHWil o
CpeIHEB3BEIIEHHOM 03epHOCTH A'y; o, 3HaUeHHE C, PEKOMEH IyeTCSl IPUHUMATh paBHBIM 0,2 115 TecHON
U JiecocTenHoi 30H, 0,4 — 1JIg CTEITHOM 30HBI.

Koadduruent &, gonyckaeTcst onpeacisith no Ghopmysie

8,=1-0,51g(0,1A; + 1), (B.4)
rae A; — OTHOCHTEINbHAS TUIONIA1b 00JIOT U 3a00JI0UCHHBIX 3eMellb Ha Bogocoope, %.

B.11 Ilpn HE0OXOIUMOCTH B CTPYKTYpY pacdeTHbhIX (OPMYJI CleAyeT BBOAWUTH JIOTIOJHHUTEIBHBIC
napaMeTphl, YYHUTBHIBAIOIIUE JpPYrHe BUABI ECTECTBEHHOTO M HMCKYCCTBEHHOTO PperyJHpOBaHHS
MaKCHMaJIHOTO JIOXKJIEBOT'O CTOKA PEK, a TaK)Ke BIMSIHUE M3MEHEHUsI CpeJJHEH BBICOTHI BoJOCOOpa JuIst
TIOJIYTOPHBIX W TOPHBIX paioHOB. [Ipm 3TOM ciemayeT COXpaHUTh OCHOBHOW IPHHIMUII pa3pabOTKH
CTPYKTYpHl (OpMYJT JUIA pacdeTa IONPAaBOYHBIX KOI(PPHUIMEHTOB, H3JIOKCHHBI B HACTOSIIEM
TIPWIIOKEHUH.

B.12 TIlocme pa3paboOTKH CTPYKTYpHI pacdeTHBIX (OPMyIT TO YYETy BIHSHHAS O3EPHOCTH H
3200JI0YEHHOCTH CJEIyeT OTKOPPEKTHPOBATh 3HAYCHHE CTEIEHHOTO KOX(pQHUIHMEHTa n Ha OCHOBE
aHaM3a 3aBUCUMOCTH 9, = f(A) 11 K03 PuLIMEeHTA 11 — Ha OCHOBE aHaNM3a 3aBUCUMOCTH 195 = f(7T,).



[MTPUJIOXEHUE I
(pexomenoyemoe)

HOPAJOK YTOUYHEHUA OPIMHAT KPUBBIX PEAYKIIUA OCAJIKOB U
IHAPAMETPOB ®OPMYJIbI IPEJEJIBHOU HHTEHCUBHOCTH

I''1  KoppektupoBky 3Ha4eHHH 'y, CIEAYeT TPOWU3BOAWTH TIOATAIHO B  CIEXyFOIIeH
MOCJIEI0BATEIILHOCTH:

- Ha TIepBOM >Tare (mepBast cTpoka Tadbmurpl I'.1) it 3aJaHHBIX 3HaYeHNH 6acCETHOBOTO BpEMEHU
no0eranusi Tg MPUBOIAT YTOYHEHHBIE IO CPAaBHEHHIO C JAHHBIMH [5] OpAMHATHI KPHUBBIX pEXyKINH
ocankoB 16,67y(ts) =0, / OH 0, ;

- Ha BTOpPOM 3Tane (Bropas crpoka Tadbmuubl [.1) mo ¢opmyne, npuBeneHHoil B cTosdue 2, s
Ka&XJOr0 M3 33JlaHHBIX 3HAYEeHUH 0acCeHOBOrO BpPEMEHH J00EraHusi Ts PACCUUTHIBAIOT 3HAYCHHS
PYCIIOBOTO BpeMeHHU T00EeTaHusl T, MUH;

- Ha TpeTheM dTame (TpeThbsi cTpoka Tabmuisl ['.1) mo dQopmyne, nmpuBexeHHOH B crondue 2,
paccUMTHIBAIOT 3HAa4YeHUs TuapomMopdomerpuueckoro mnapamerpa D, Ui KaKIOTO 3HAYCHUS
PYCIIOBOTO BpEMEHHM J00eraHus, NPUBEJEHHOTO B CTPOKE 2, ¥ COOTBETCTBYIOIIErO €My 3Ha4eHUs
OpAUHATBI KPHBOii penykiuu ocankoB 16,67y (t5) = o, / 9H o, .

Jis mepexoja OT pacyeToB, NMPOM3BEICHHBIX B Tabiuue [.1, K pekoMeHmanusM 1O BBIOOpPY
napamerpa ('1y, HCOOXOIUMMO TOCTPOUTH CEPHI0 3aBHCUMOCTEHN (Qr9, /@H1o) = f(D,) mis Kaxmoro us
HPHHATHIX 3HAYCHHUH Ty, IO KOTOPBIM CJIEAYET OHPEIENUTh 3HAYCHHS (19 /OH10, COOTBETCTBYyIOMINE
sHaueHusIM @, (O, = D).

Tabmuma 'l — CxeMa KOPPEKTHPOBKH MAKCHMAJbHBIX MOMYJeill CcToKa ('ig, B HOJSIX
npousBeaeHus QHyy, (Mpu T, = 30 MuH)

Howmep aTana 3uaueHns q'yo, A5 Tg, MAH, PABHBIX
pacuera Bz pactiera 5 10 20 40 | 1440
1 16,679(ts) = oy, / Ho, 050 | 040 | 030 | 0,20 ... | 0,013
2 T, = [16 - (Te = 30)]°%Y/1,18 — — — 6,88 622
3 @, = 1,[16,67y(t5) % — — — 4,68 211

[pumeuanue— Ipu T = 10, 60, 100, 150, 200 MuH pacyeTsl cleAyEeT MPOU3BOJUTH B TOM K€ MOPSAKE, YTO U
ISt Teie = 30 MuH.

I'.2 YrouHeHnme peKOMEHAAIMA IO OIpeAe]eHHuI0 cOopHOTO KOd(duimernTa croka ¢ misd
PaBHUHHBIX PEK HEOOXOAMMO TPOU3BOIUTH B CIEAYIOIEM MOPSIKE:

1) amst ycnoBHOro BomocGopa ¢ IuIomanbio, paBHoi 10 kKM%, mo dopmyre (7.23) ompenensior
MO/JIyJIb MaKCHMaJIbHOrO CPOYHOT'O pacxojia BOJbl BEPOSTHOCTH TpeBbimieHust P = 1 % Ha OcHOBe
UCIIONIb30BaHMs THAPOMETPHYECKUX AaHHBIX THAPOJIOTHUECKH U3YyUEHHBIX peK. J[is uccnenayeMsix pexk,
pacrojoXXeHHBIX B TYHIPOBOM M JIECHOH 30HaX, B pacyeT BKIIOYAIOT BOJOTOKH C IUIOLIAJIbIO
BoocOopa meHee 500 KMZ, JUISl OCTaJIBHBIX — C IUIomansio Meree 300 kv

010 = 9200105 (r.1)
ZOOT]A:zoo
Bio = o IT.2)

rae Qg0 — TO ke, 4To U B popmyne (7.21);

Na=200 ¥ Ma=10 — CTENICHHBIE KO (GHUINEHTHI, pACCUMTAHHBIE TI0 YPABHEHUSIM, TPUBEACHHBIM B [5],
C YTOYHEHHEM COrnacHo 4.3;

2) mia BBIOpaHHBIX pek 1o ¢opmyne (7.20) paccUMTHIBAIOT TPOAODKUTEIBHOCTh PYCIOBOTO
noberanust M No rpaduky cBsa3u T, = f(4) ompemensior cpemHee 3HaueHHE T,*, COOTBETCTBYIOIICE
wromaan Bogocobopa 10 KMZ;

3) mo ¢opmyne (7.27) pacCUMTHIBAIOT 3HAYCHHE MPOJOILKUTEIEHOCTH 0acCEeHHOBOTO A0OETaHUS
T, UCTIONB3YS TTOJTyYEHHOE 3HaYeHHE T,* U peKoMeHAANH |4 OTHOCHTENTbHO HA3HAYCHUS Tey;

4) Mo yTOYHEHHBIM OpAMHATAM KPUBOH PEAYKIHM OCAAKOB OIPEAENSIOT 3HadeHue 16,67y(tg)™,

COOTBETCTBYIOIIIEE 3HAUYCHUIO T™;
5) Ui KaXKA0TO U3 BRIOPaHHBIX BOAOTOKOB PACCUMTHIBAIOT KO3 duimeHT ¢* mno dpopmyie

@* = o /[16,67W(t5) * Hyo, 1, I.3)




rne o — TO ke, uTo u B popmyie (I'.1);

Hjy, — 10 %€, uto 1 B hopmy:te (7.23);

6) crposit rpapuk cBsizu @ = f(l,, %o) s BBIOPaHHBIX PEK C OAHOPOAHBIM (IO THIY H
MEXaHW4YEeCKOMY COCTaBy) NOYBEHHBIM IOKPOBOM, Ha OCHOBE HCIIOJIB30BaHHS KOTOPOTO YTOYHSIOT
PEKOMEH/IAIMH 110 HA3HAYCHUIO TIAPaMETPOB 11y U Qg B popmyiie (7.30).

I'.3 JIns TOpHBIX peK KOPPEKTHPOBKY PEKOMEHIALMH 10 Ha3Ha4YeHUI0 cOOpHOro koddduieHTa
CTOKa ( CIIeIyeT MPOM3BOJNTH HA OCHOBE HCIIOJIb30BaHMS JAHHBIX THIPOJIOTMYECKH M3YYEHHBIX peK,
JUIL KOTOPBIX 3HAYEHUs (@ ONpenessitoT ucxoas uz ¢opmyisl (7.23) obparHeiM mytem. [Ipu sTom
HEOoOX0MMO UCCIIEA0BATh CTEIIEHb BIUSHUS CpeTHEel BBICOTHI BOAOCOOPA, SKCIO3UIMN CKIIOHOB, a JUIs
paliOHOB,  XapaKTEpU3YIOUIMXCS  HAJIMYMEM  MHOTOJIETHEH  MEp3JIOThI, TaKKe  Xapakrepa
pacrpocTpaHeHUsl MHOTOJIETHEH Mep3JI0THI (CIUIOIIHOM, IPEPBIBUCTON MITH OCTPOBHOM).

I'.4 IIpu oTCYTCTBHU BO3MOKHOCTH YTOUHEHUS ITApaMETPOB (g U N, B hopmyite (7.30) momyckaercs
MPOBOJINTH YTOYHEHHE TOJILKO MTapameTpa ¢o o GpopmyIie

®o = ¢V (t6)*/ W (t5) » (I'4)
rae ¢ — cOopHBIN K03 uIeHT cToka;
Y, (T5)* — yTOUHEHHas opIMHATA KPUBOW PETYKIMM OCAJKOB, COOTBETCTBYIOLIAS 3aJaHHON

*
BEJINYUHE T ;
y(15)* — OpAMHATA KPHBOH PEIyKIMH OCAIKOB, IIPUHMMAaeMas 110 [5] HocpeacTBOM HCKIIFOYEHHs

3HaveHus 16,67 n3 BemmanH 16,67 y(t;) .
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[1] Meroaudeckne peKOMEHAALMM MO y4YETy BIHMAHUS XO3SHCTBEHHOM NEATENBHOCTH Ha CTOK
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KunroueBbie cioBa: TUAPOJIOTHYCCKUE XapaKTCPUCTHUKH, o6ume TMMOJIOKECHU A, HHKCHEPHBIC paCUCThI,
IMPOCKTUPOBAHUC 3HaHHﬁ

COJIEP’KAHUE

1 Ob6nacTs NpUMEHEeHNUS

2 HopMmaTHBHBIE CCBUTKH

3 TepMUHBI 1 OTIpeIeICHUSL

4 O01HeE TTOII0KEHUS

5 OrmpeneneHne pacyeTHBIX THAPOJIOTHYECKUX XApaKTEpPUCTHK TPH HAJIUYUU  JIaHHBIX
THIPOMETPHUCCKUX HAOJIFOICHHUIA

OO61HMe yKazaHusI

I'onoBo# CTOK BOJIBI 1 €70 BHYTPUTOJJOBOE paclpeielieHue

MakcuManbHBIH CTOK BOJIbI BECEHHETO IOJIOBOJIBS 1 JIOK/IEBBIX MAaBOJAKOB

PacuetHble runporpadsl cTOKa BOJbI PEK BECEHHETO MOJIOBOABS M JJOXKEBBIX ITaBOIKOB

MuHuManbHBIN CTOK BOJBI PEK

HawuBbicime ypoBHU BOABI PEK U 03€p

6 OmnpeneneHne pacdeTHBIX THIAPOJIOTHYECKHX XapPAKTEPUCTUK MPU HEJOCTATOYHOCTH JAaHHBIX
THAPOMETPUUECKUX HAOIIONCHUH

OO0mye moaoXeHUs



Mero/ bl PUBENEHHUS PSIIOB THIPOJIOTHYECKUX XapaKTEPUCTHK M UX MTapaMETPOB K MHOTOJIETHEMY
MEPUOTy C YIETOM MaTEPUAIIOB KPATKOBPEMEHHBIX (MeHEe 6 JIeT) HaOJII0ICHUI

Mertopl IPUBEIEHHUS PSIIOB THIPOJIOTHYECKNX XapaKTEPUCTHK U UX I1apaMEeTPOB K MHOT'OJIETHEMY
NeproAay IIPpU HAIMYUHU THIPOMETPUUECKUX HalmoaeHuit 6 et u 6oinee

BuyTtpuronoBoe pacnpesneneHue croka

PacuetHsle ruzporpadsl CTOKa BOJbI PEK BECEHHETO MOJIOBOABS M JOXKIEBBIX TABOIKOB

MuHuManbHbIA CTOK BOJBI PEK

HawmBbicine ypoBHU BOABI PEK U 03€p

7 OnmnpeneneHne pacueTHBIX THAPOJOTHYECKUX XapPAaKTEPUCTUK IIPH OTCYTCTBHU JaHHBIX
THAPOMETPUYECKUX HAOIIOCHUH

OO01mmue nmoaoKeHUs

I'onoBoii cTok

BryTpuronosoe pacnpeenesue cToka

MaxkcuManbHBIN CTOK BOABI pEK

Becennee nonoBoase

Jlo’xaeBble MaBOKU

I'maporpadpsl cToKa BOABI PEK BECEHHETO MTOJIOBObSI M TOXKIIEBBIX ITABOJIKOB

MuHuManbHBIN CTOK BOIBI PEK

HawuBricime ypoBHU BOABI PEK U 03€p

[punoxenne A [IpumMeps! pacaera

A.1 IIpumenenne kpurepreB J{UKCOHA IS aHAIHM3a PE3KO OTKIIOHAIOUIIXCS 3HAYCHUN

A.2 ITpumenenne kpurepus CmupHoBa — 'pabbca a1 aHanmu3a pe3Ko OTKIIOHSIOMINXCS 3HAYCHUN

A.3 AnHamu3 OJHOPOAHOCTU psAa, COJEPXKAIIEro MaKCHMalbHBIE pPAacXOAbl BOIBI Pa3HOTO
TEHETHYECKOTO MIPOUCXOKACHUS

A.4 Orienka 3¢ GHeKTHBHOCTH SYMITUPHUECKON 3aBUCHMOCTH

A.5 OueHka BIMSHHUS XO35HCTBEHHOHN JIESTEINBHOCTH Ha TapaMeTpHI psiia TOJJOBOTO CTOKA

A.6 Vcnonp30BaHuE METOJUKH COBMECTHOTO aHAIN3a

A.7 TlpuMep MOCTPOEHUSI yCEUYEHHOTO TaMMa-paclpeieieHus JJIs BBIYMCICHHS MaKCHMaJbHBIX
Pacxo/10B BOJIBI MAJIOi BEPOSITHOCTH IPEBBIICHHS

A.8 IIpumep npuBEAEHUSI K MHOTOJIETHEMY MIEPHOAY PSAAa U IapaMeTpOB PACIpEIeNICHHs TOI0BOTO
croka p. Crexxa — a. CTaH 1O METOJMKE, OCHOBAHHOW Ha OJHOBPEMEHHOM HCIIOJNIB30BAHUM W Ha
Pa3MUYHBIX BPEMEHHBIX 3TalaX HECKOJIIBKUX ITyHKTOB-aHAJIOTOB

A.9 Tlpumep BOCCTaHOBJICHUS THAPOJOTHYECKOTO psAda C YYETOM HE3aBHCHMOM CITydaitHOH
COCTAaBJIAOLLEN

A.10 Ilpumep BOCCTaHOBIEHHMsS TOTOAMYHBIX 3HAUEHHH CTOKAa C Y4YEeTOM MaTepHalloB
KpPaTKOBPEMEHHBIX HAOJIOIeHUI

A.11 Ilpumep BOCCTaHOBJIEHUS HOPMBI M KBaHTWUIIEH pacHpeneNeHHs IOJOBOTO CTOKa C y4eTOM
KpPaTKOBPEMEHHBIX HaOJIOIeHUI

A.12 Pacuer rofioBoro croka B BHJE CyMMbl CE30HHBIX COCTABIISIOIIMX MO CTOKO(GOPMHPYIOIINM
(haxTOpam Ipu OTCYTCTBHH JNAHHBIX THIPOMETPHUCCKUX HAOIIOCHUH

A.13 Tlpumep pacuera BHYTPUTONOBOTO PACIpPEIENICHUS CTOKA METOJIOM KOMIIOHOBKH MJISI JIET
MaJIOBOJTHOHM M OYE€Hb MAJIOBOTHOM I'pajaIiiii BOJHOCTH

A.14 PacueT MaKCUMaTbHOTO 3aTOPHOTO YPOBHSI BOJBI

A.15 PacueT HauBBICIIETO YPOBHS BOJBI B 03€pe

[punoxenne b (0o6a3amenvroe) Tabnuipl 3HAYCHAN TAPAMETPOB PACUCTHBIX (hopMyIT

Ipunoxenue B (pexomendyemoe) PexomeHaanuu mo oreHke napameTpos Gopmyi tumna |

[Tpunoxenne I' (pexomendyemoe) 1lopanok yTOUYHEHHS OPAMHAT KPUBBIX PEOYKIHH OCAIKOB U
napameTpoB (GOpMYIIbI IPEIEIbHON HHTEHCUBHOCTH

bubnuorpadus



