CII 33-101-2003

CBO/I TIPABIJI ITO TPOEKTUPOBAHUIO U CTPOUTEJIBCTBY
ONPEAEJIEHUE OCHOBHBIX PACYHETHBIX 'MAPOJIOI'MYECKHUX XAPAKTEPUCTHK

DETERMINATION OF DESIGN HYDROLOGICAL PERFORMANCE

HPEAUCJIOBUE
1 PABPABOTAH TocynapctBeHHbM rugposnoruueckuMm uHctutyrom (I'TH) Pocruppomera, Hay4yHbIE pPYKOBOAMTENb - J-p TEXH. HayK
A.B.PoxxiecTBeHCKUI, OTBETCTBEHHbIE UCTIONHUTENN: A-p TeXH. HayK B.A.by3uH, kann. reorp. Hayk b.M./loO6poymoB, kaua. TexH. Hayk A.I".Jlo6baHoBa, A-p TeXH.
Hayk B.A.JloGanoB, kauxa. reorp. Hayk [.A.llnutkun, xann. texH. Hayk C.M.TymaHoBckas u IIpoeKkTHbIM KM Hay4YHO-HCCIEAOBATEIbCKUM HHCTUTYTOM IO
WHXeHepHbIM u3bickaHusiM B crpoutTenbctBe ([ITHMUUC) (oTBeTCTBEHHBIN HCHONHUTENh - A-p TexH. Hayk M.B.bomroB) c ywactumem Poccuiickoro
rocyJapCTBEHHOTO THapoMeTeoposiorndeckoro yausepcutera (PITMY) (oTBeTCTBEHHBIN UCTIOIHUTEND - 1-p Teorp. Hayk A.M.Bnagumupos), UHCTHTYTa BOTHBIX
npo6iem (MBII) (oTBETCTBEHHBIN UCTIOTHUTEND - KaH. TexH. Hayk JI.dD.CoTHHKOBA)

2 BHECEH VYnpaBneHneM TEXHHUECKOT0 HOpPMUPOBAHUS, CTaHAapTU3aluu U cepTtudukanum B crpoutensbctse U XKKX INocerpos Poccun

3 OAOBPEH nns npumeHeHus: B KauecTBE HOPMAaTHUBHOI'O IOKyMeHTa noctaHoBieHreM ['occtpost Poccun N 218 ot 26 nexabps 2003 .

4 B3BAMEH CHull 2.01.14-83

1 OBJIACTh IPUMEHEHMUSA
Hacrosmuit CBox mpaBuil yCTaHaBIMBAaeT OOLIME MOJOXKEHUS U TpeOOBaHMA K OpraHM3allMU U TOPSAIKY NPOBENEHHS WH)KEHEPHBIX T'MIIPOJIOTHYECKUX
pacueToB MO OMpPENeTIeHUI0 THIPOJOTHYECKHX XapaKTEpUCTHK 11 OOOCHOBAaHHUS NMPOEKTHUPOBAHUS HOBBIX, PACHIMPEHUS, PEKOHCTPYKIMH M TEXHHYECKOIO
[IEPEBOOPYKEHUS ACUCTBYIOIIUX NPEAIPUATHH, 30aHUN U COOPYKEHUH TSI BCEX BUIOB CTPOUTENILCTBA U MHIKEHEPHOH 3allIUThl TEPPUTOPUHL.



ITonoxxenus HaCTOAIICTO CBOI[a IIpaBrUJI HE PACHPOCTPAHAIOTCIA Ha ONPECACICHUC PACYCTHBIX THUAPOJOIHYCCKHX XapaKTCPUCTHUK IIPHU H3BICKAHHAX U
IMPOCKTUPOBAHNN 06'LGKTOB, PACIIOJIOKCHHBIX Ha Y4aCTKaX PCK, HAXOAAIUXCA B 30HC BJIMAHNA MOPCKUX IMMPUIIMBOB, a4 TAKKC Ha CCJICOIMACHBIX PCKax.

2 HOPMATHUBHBIE CCBIUIKH

CHull 2.04.02-84* Bonocuabxxenue. Hapy)KHbIE CETH U COOPYKEHHS
CHulI 2.06.04-82* Harpy3ku 1 BO3/I€UCTBUS HA TUIPOTEXHUUYECKUE COOPYKCHHUSI (BOJIHOBBIC, JICIOBBIC U OT CYJIOB)
CHullI 11-02-96 UnxenepHble U3BICKAHUS Il CTPOUTENHCTBA. OCHOBHBIE MOJIOKEHHS
CHull 33-01-2003 I'mapoTtexuuueckue coopyxenns. OCHOBHBIE TOI0KEHUS
CII 11-103-97 UHk)eHEpHO-TUAPOMETCOPOTIOTHICSCKIE U3BICKAHUS TSI CTPOUTEIILCTBA
I'OCT 19179-73 I'unponorus cymm. TepMUHBI B OTIPEICIICHUS
I'OCT 27751-88 HanesxHOCTh CTPOUTENBHBIX KOHCTPYKIIHIA U OCHOBaHWH. OCHOBHBIE TIOJIOKEHHUS TI0 PAcUeTy

3 TEPMUHBI 1 OITPEJAEJIEHUA
B nacrosimem CBojie mpaBMII NCTIOIB30BAHBI CIIEAYIONINE TEPMUHBI C COOTBETCTBYIOIIUMH OMPEICTICHISIMH:

THAPOJIOTHYECKHE pacueThl: Pa3en WHXEHEepHOUM TUAPOJIOTHH, B 3aJa4d KOTOPOTO BXOJUT pa3pabOTKa METO/OB, MO3BOJISIONIMX PACCUUTATh 3HAUCHHMS
Pa3IMYHBIX XapaKTEPUCTUK THAPOIOTHYECKOTO PEKUMA.

THAPOJOTrHYE€CKHE XaPAKTCPUCTUKU: KonnuecTBeHHBIC OLCHKHU 3JICMCHTOB I'IPOJIOTHUYCCKOI'0 pCiKUMaA.

KJIeTYATKA BeposiTHOCTeil: CrelraibHble KIETYaTKU C MPSIMOYTOJbHOW CUCTEMOW KOOPIWHAT, MOCTPOCHHBIE TAKUM 00pa3oM, YTO HAa HUX CHPIMIISIOTCS
(TTOJTHOCTBIO WJTM YaCTHYHO) PA3JINYHbIE KPUBBIE 00ECTIEYCHHOCTH.

METOAbI TMAPOJOTHYIECCKUX PACUYETOB: Texumueckue IMPUEMBI, ITO3BOJIAOIINEC PACCUHUTATD, OOBIYHO C OHeHKOI\/’I BEPOATHOCTU HUX IIOABJICHHSA, 3HAYCHHA
PA3JIMYHBIX XaAPAKTCPUCTHUK THAPOJIOTUICCKOr'0 peiKUMaA.



00ecre4YeHHOCTh THAPOJIOTHYeCKON XapaKTepPUCTHKH: BepoATHOCTh TOro, YTO paccMaTpUBAEMOE 3HAYEHHUE T'MIPOJIOTHYECKON XapaKTEPUCTUKU MOXKET
OBITH MPEBBIIIEHO CPEN COBOKYITHOCTH BCEX BO3MOXKHBIX €€ 3HAUCHUH.

pacueTHasi o0ecniedeHHOCTb: (O0eCreYeHHOCTh THUIPOJIOTUYECKON XapaKTepPUCTHUKH, TNpPUHUMaeMas TMpH CTPOUTEIBHOM MPOCKTHPOBAHUU IS
YCTAHOBJICHHSI 3HAYEHUsI TApaMETPOB I'MIPOIOIMYECKOI0 PEXKUMA, OIPEEISIOUINX IPOESKTHBIE PELICHHUS.

pacyeTHBbI pacxoa Boabl: Pacxon BoIbl 33aaHHON BEPOATHOCTU MPEBBIICHUS, MPUHUMAEMbI B KaueCTBE MCXOJHOTO 3HAYEHHUS [UIsl ONpeiesieHUs
pa3MepoB MPOCKTUPYEMBIX COOPYKEHUH.

BJIAr00TAa4a CHE:KHOI0 NMoKpoBa: [Iponecc nocrymieHrs Ha MOBEPXHOCTh MOYBbI U30BITOYHON (HE yIep KMBAa€MOM CHETOM) IpaBUTALIMOHHON TaJlol Wiu
JIOKJIEBOM BOJIBI.

BpeMsd noﬁeraﬂnﬂ: BpeMH, B TCUCHHEC KOTOPOI'o BOJHAA MaccCa IIpPpOXOAUT 3aJlaHHOC PaCCTOAHUC.

3amac BoAbl B CHe;KHOM NokpoBe: O0Iiee KOJIMYECTBO BOBI B TBEPIOM M KUIKOM COCTOSIHUU, COJEpIKAIIeecs B pacCMaTPUBAEMbIi MOMEHT BPEMEHH B
CHEXHOM TOKPOBE.

HHTCHCUBHOCTD A0KIH: Cnoit 0CaJJKOB, MM, BBIITAJIAIOMINUX 34 CAWUHUIY BPpCMCHU.
MHTEHCHBHOCTh CHerotasinus: KoauaecTtBo BOJAbI, MM, O6p&3y10HICCC$I B IIPpOLECCCC TasdHUA CHEra B €CAMHUIY BPEMCHH.

ko3P unuent peaxykuun: Korpduuuent, xapakrepusyomuii HHTEHCUBHOCTh M3MEHEHHUs (yObIBaHHUs) Kakoro-iu0o OJHOTO 3HAY€HHUs C U3MEHEHUEM
JPYToro, CBI3aHHOTO C HUM 3HAYEHUS.

o0beM cToka: KoauuecTBo BOJBbI, ITPOTCKAIOIICE UCPE3 paCCManI/IBaeMHﬁ CTBOp BOAOTOKA 3a KaKOU-JTHOO0 nepruoa BpEMECHU.

peaAYKIUA MHTCHCUBHOCTH TOXK/IA: H3Mmenenue (y6BIBaHI/Ie) CpCI[HCf/'I HHTCHCHUBHOCTU NOXKIAA C YBCIIMYCHUCM €TI0 MPOAOJIKUTCIIbHOCTH.
pPeaAYKIIUA MAKCUMAJBbHOI'O MOIYJH CTOKA: H3Mmenenue (y6BIBaHI/Ie) MAaKCUMAJILHOTO MOAYJIA CTOKA C YBCIIMYCHUEM IIOIAAN BOI[OC60pa.
YKJIOH BOJIHOI1 MOBEPXHOCTH: OtHonleHHne Pa3HOCTU OTMCTOK YPOBHS BOJAbI HA PACCMATPHUBACMOM YYACTKE K JJIMHE OTOI'0 y4aCTKaA.

BO/J0X03MCTBEHHBIN roJ: PacueTHbIN TOUYHBINA IEPUOJI, HAUMHAKOLIUKCS C CAMOTO MHOTOBOJHOI'O CE30HaA.



JUMHUTHPYIOLIMI mepuoa: YacTb BOIOXO3SHCTBEHHOrO Troja, HEONArompusiTHas UIs OCYIICCTBICHHUS MPOCKTUPYEMbIX MEPONpPUATHH JIHOO 110
BOJIONIOTPEOJICHUIO U BOJIOTIOIB30BAHUIO, JIN0O 10 00ph0E ¢ HABOAHCHHUSIMH U OCYIICHUIO OOJIOT.

HeJ'[I/IMI/ITI/IpleIIII/Iﬁ nmepuoa: Yactb BOHOXO3HﬁCTB€HHOFO roJa 3a BbIYCTOM JIMMUTHUPYIOLICTO IICPUOIa.

cB0GOIHOE cocTosinne pycia: COCTOsSHHE pyCla, XapaKTEepU3YIOLIeecss OTCYTCTBHEM IMPENsATCTBUI (JIeAsSHBIX 0Opa3oBaHMid, BOJHOW pPacTUTEIBHOCTH,
CILTIaBHOT'O Jieca | T.JI.), KOTOPOE BIIUSAET Ha 3aBUCHMOCTh MEX]Ty PACXOJaMH U YPOBHSIMH, a TAK)KE OTCYTCTBHEM TOIIOPA.

moamnop BOAbI: IToBrIlIEHME YPOBH: BOABI U3-3a HAJIMYHSA B PYCJIC NPCIIATCTBUA AJII €€ ABUIKCHUS.

COOTBETCTBCHHDbIC YPOBHU BO/bI: ypOBHI/I BOABI HA ABYX THAPOJOIMYCCKHUX IMOCTAX, OTHOCAIIUCCA K OANHAKOBBIM (ba3aM YPOBCHHOTO pCiKuma, - I‘p€6H$IM
PE3KO BBIPAKCHHBIX [MTOABEMOB UJIM CAMBIM HU3KHUM TOYKaM.

ruaporpag: I'paduk n3MeHeHHs BO BpEMEHH PAacX0JI0B BOJIBI 3a TOJ WJIHM YacTh T0/1a (Ce30H, MOJIOBOABE MIIM NTABOJIOK) B IAHHOM CTBOPE BOJIOTOKA.

4 OBIIUE ITIOJIOKEHU A
4.1 Ceog npasun (CII) conep>XUT OCHOBHBIE METOJIbI M CXEMbI pacyeTa CPeJHUX T0JI0OBBIX, MAaKCUMaIbHBIX PAacX0J0B BOJbI U 00BEMOB CTOKA BECEHHETO
MIOJIOBO/BSI M JIOXKJIEBBIX MABOJKOB, TMAPOTrpadoB, BHYTPUTOJOBOIO paclpeieieHnss CTOKa, OTMETOK HAWBBICIIMX YPOBHEH BOJBI peK M 03€p M MUHMMAaJIbHBIX
pacxoJ10B BOJBI.

[Ipn npuMeHeHNn APYyrux METOJOB pacyeToB, He BKIOYeHHbIX B CII, cieayeT mpoBecTH aHaiu3, BKIIOYAIOUINI CPaBHUTEIbHYIO OLIEHKY MOTPEIIHOCTEH
pacyeToB C pe3yJIbTaTaMu PacyeTOB 10 METO/IaM, U3JI0KEHHBIM B HacToswmeM CII.

4.2 PernoHanbHble 0COOEHHOCTH THJPOJIOIMYECKOIO peXHMMa M COOTBETCTBYIOIIME METOJbl OINpPECIICHUS] PACUCTHBIX XapaKTEPUCTUK YUYHUTHIBAIOTCS U
pEerIaMeHTHPYIOTCS TEPPUTOPUATIBHBIMU cTpouTenbHbIMU HOpMaMu (TCH), nMeroniumu cratyc HOpMaTUBHOTO JOKYMeHTa cyobekta Poccuiickoit @enepanuu.

o pazpabotku TCH cremyet ucmoap30BaTh METOIbI, U3JI0KEHHBIE B HacTosmeM CBOJIe MpaBHIL.

4.3 OmpenienieHne  pacyeTHBIX THIPOJOTUYECKUX XapPAKTEPUCTUK JIOJDKHO OCHOBBIBATHCSI HAa JIAaHHBIX THIPOMETEOPOJIOTHUECKUX HAOIIOCHHH,
oIyOJIMKOBAaHHBIX B O(QUIIMATBHBIX JOKyMEHTaX Pocruapomera, u HeOMyOJIMKOBAaHHBIX JaHHBIX MOCIETHUX JIET HAOII0AeHUH, a TaKk)Ke Ha TaHHBIX HAOJII0ACHUH,
cozepkamuxcs B apxuBax ['ocrunpomerdoHnia, U3bICKaTeNbCKUX, MPOEKTHBIX U JPYrHUX OpraHM3alliii, BKIIoYash MaTepHallbl OMpoca MECTHBIX kurtenel. Ilpu
OTCYTCTBHH JAHHBIX THJPOMETEOPOJIOTMUECKUX HAOIIOICHUI B IIYHKTE MPOSKTUPOBAHUS HEOOXOIMMO POBOIUTH THIPOMETEOPOIOTHIECKHE U3BICKAHUSI.



Kpome Toro, cienyer McCrosb30BaTh JOCTOBEPHbIC JaHHbIE HAOMIOACHUN 3a TUAPOJOTHMUECKUMH XapaKTepUCTHKAaMM IO apXHUBHBIM, JUTEPATYPHBIM U
APYyTUM MarepuanaM, OTHOCAIIMMCA K MEepHOAY A0 Hadaja peryaspHbIX HaOmoxeHui. IIpum 3ToM HEOOXOIMMO yKa3aTh MCTOYHHMK, HA OCHOBAHUU KOTOPOTO
yCTaHOBJIEHA IMIPOJIOruyecKast nH(popMalus, U IPOU3BECTH OLEHKY JTIOCTOBEPHOCTU M TOUHOCTH MOJIy4YE€HHBIX MAaTEPUAIIOB.

4.4 Tlpu ruapoOrMUecKuX pacueTax CleAyeT YUUThIBaTh MaTEpHUalbl HHKEHEPHO-THIPOMETEOPOIOTUYECKUX U3bICKAaHUM. YUeT KpaTKOBPEMEHHBIX JTaHHBIX
OCYIIECTBISIOT METOJJaMU, H3JI0XKCHHBIMU B pasjiene 6. 3bickanus ocyecTBIsiOT B coorBercTBuu co CHull 11-02, CIT 11-103.

4.5 JlaHHbBIE TUAPOMETPUICCKUX HAOIOICHUH, BBI3BIBAIONINE COMHEHUE, CIIEAYeT MOABEPraTh MPOBEPKE, BKIIOYAIOIICH aHAIN3!
- MIOJTHOTHI ¥ HA/IS)KHOCTU HAOJIOCHUH 32 YPOBHAMH M PACX0JIaMU BO/IbI;

- HUINYHS JaHHBIX O HAUBBICIINX (MTHOBEHHBIX W CPEIHECYTOYHBIX) M HAMHU3IINX YPOBHSIX BOJBI 32 BpeMsl HAOJIIOACHUH MPH CBOOOTHOM OT JibJia pYycCIe,
JeITHOM IIOKPOBE, JIE0XO0/€, 3aTOpe JIbJAa, 3apOCIIEM BOJHOW PAaCTUTENBHOCTBIO pycie, MOANOpPE OT HUKEPACIOJIOKEHHON IUIOTHHBI, cOpocax BObI BBIIIE
TUAPOMETPUYECKOTO CTBOPA, ITOJIHOTHI YY€Ta CTOKA BOJBI HA IIOMMax U B IIPOTOKAX;

- BIIMSIHUS XO35MCTBEHHOM JIEATEIIbHOCTH HA PEYHOM CTOK M IPYTHE BU/IbI aHAJIU3A.

HenanexxHble faHHBIE TUAPOMETPUYECKUX HAOMIOACHUNA IPU HEBO3MOXKHOCTH MX YTOYHEHHs MCKIIOYAIOT M3 pPACUETHOrO psaa HaOmoneHuil. B
HEOOXOANMBIX CIIy4asX JOJIKEH BBIMOIHATHCS MepecyeT CTOKA BOJIbI 32 OTJEJIbHBIE IEPUO/IBI.

4.6 I[J'I}I PCK, B OacceliHax KOTOPbBIX HMECT MCCTO HHTCHCHUBHAaA XO31CTBEHHAS ACATCIIbHOCTb, CYHICCTBCHHO Hapylaromasa €CTECTBEHHBIN
FI/II[pOJIOFI/I‘IGCKI/Iﬁ PEXKUM PCK, ONPCACICHUC PACYHCTHBIX TUAPOJIOTHYCCKUX XAPAKTECPUCTUK IPOU3SBOJAT 110 IBYM paCYCTHBIM CXEMaM.

[TepBas pacueTHasi cxema TpeAroaraeT MPUBEICHUE THAPOJIOTHUYECKUX PSAOB HAOMIOACHUN K €CTECTBEHHBIM OJHOPOJHBIM CTAIlMOHAPHBIM YCJIOBHUSM
BOJHOOAIAHCOBBIMU M PErpecCUOHHBIMU MeTofamH [1], [2]. B pacueTHOe 3HaueHUEe TUAPOIOTUUYECKON XapaKTePUCTHKH, MOTyYEHHOW MO0 €CTECTBEHHOMY pSAIY B
COOTBETCTBUU C pazfeiaMu 5-7 HACTOSIIETO JIOKYMEHTAa, BBOAAT IONPABKY HA BIUSHUE XO3AMCTBEHHOW AEATEIbHOCTU. UMCIEHHOE €XXEroJHOE 3HAYCHUE
MOTPaBKH MPEACTABISAET COOON Pa3HOCTh MEXY OBITOBHIM M €CTECTBEHHBIM CTOKAMH. 3HAUEHHUE MOMPABKU PACUYETHON BEPOSTHOCTU MPEBBIIICHUS ONMPEACISIOT
10 KPUBOM pacnpeaesieHus MOMpaBoK.

Bo BTOpOI1 pacueTHON cxeMe TUApPOJIOTUYECKUE PSAAbl HAOMIOACHUNH MPUBOAIT K OBITOBOMY CTOKY 3a BECh MepuoJ] HAOIIOJACHHM B MPEANOI0KEHUH, YTO
CIIO’KMBIIMHACA KOMIUIEKC XO3SHCTBEHHOH IEATENbHOCTH C YYETOM peajbHBbIX IUIAHOB DPAa3BUTHS HAPOJHOTO XO3siCTBa JEHCTBOBAJ ¢ Hayajla HaOJIIOJICHHMA.
BoccranoBnenue OBITOBOrO CTOKa 3a BECh IMEpHOJ] HAOMIOJEHUI MPOM3BOAST BOJHOOATAHCOBBIMM M PErpeCCMOHHBIMH MeToAaMmH. BoccTaHOBIIEHHBIN psif
IIPOBEPSIIOT HAa OHOPOAHOCTD C UCIOJB30BaHUEM I'€HETUYECKUX U CTATUCTUYECKUX METO10B. OnpeieieHne pacYeTHBIX THAPOIOITMUECKUX XapaKTEPUCTUK B ATOM



cllydae MPOU3BOJAT IO JaHHBIM 3a BECh NEpHO;] HAOII0eHHH 0e3 BBEACHHS IMOMPABOK HA XO3IHCTBEHHYIO JIEATEILHOCTh METOIaMH, U3JI0)KEHHBIMU B HACTOSIIIIEM
CBope nmpaBuil.

[IpuBeneHne peuHOro CTOKAa K €CTECTBEHHBIM YCIIOBUSM HE MPOU3BOMAAT, €CIM CYMMapHOE 3HAYEHUE €r0 M3MEHEHUH HE BBIXOJUT 3a MPEIeIbl CIy4yalHOI
CpeIHel KBaapaTHIeCKOW MOTPEIIHOCTH UCXOTHBIX JTaHHBIX HAOIIOICHUI.

MCTO[[OJIOI‘I/ISI npeajiaraCMbiX JBYX PACUCTHBIX CXEM MOXKCT OBITH NpUMCHCHA I paCdCTOB OCHOBHBIX THAPOJOTHMYCCKUX XAPAKTCPUCTUK C YUYCTOM
BJIMAHHA BO3BMOXKHOI'O PErMOHAJIBHOT'O aHTPOIIOI€HHOI'O USMCHCHU A KiIMMaTa.

4.7 OmipenienieHue pacueTHBIX TUAPOIOrMYECKUX XapaKTEPUCTUK CIIeyeT POU3BOIUTH 10 OAHOPOIHBIM psaM HaOmogeHuid. OLeHKY OJHOPOAHOCTH PSIO0B
THIPOJIOTUYECKUX HAOIIOIEHUI OCYIIECTBISIOT HA OCHOBE T€HETHYECKOTO M CTAaTUCTUYECKOTO aHAJTM30B MCXOTHBIX TaHHBIX HAOM0AeHUNA. [ eHeTHUecKuii ananms
yCIIOBH (HOPMHUPOBAHHS PEYHOTO CTOKA 3aKJIIOYAETCS B BBIABICHUU (PU3NYECKUX MPUYNH, 00YCIOBINBAIOIINX HEOTHOPOAHOCTh HCXOIHBIX JAHHBIX HAOIOCHUH.
JIisi KOMTMYECTBEHHON OICHKH CTAaTUCTHYECKOW OJHOPOIHOCTH MPUMEHSIIOT KPUTEPHUH PE3KO OTKIOHSIONIIMXCS SKCTPEMAaJbHBIX 3HAYEHUH B HMITMPHUYECKOM
pacrpenenenuu (kputepun CmupHoBa-I'pad6ca u JIuKcoHa), KPUTEPUHU OJHOPOIHOCTH BBIOOPOYHBIX Auciiepcuit (kputepuil duinepa) u BEIOOPOUHBIX CPETHUX
(xputepuit CTbIOEHTA).

KpI/ITI/I‘IGCKI/IC S3HAYCHHUA CTATUCTUK KPUTCPUCB OAHOPOJHOCTH C Y4YCTOM  aABTOKOPPCIKIOMHM  MCXKAY CMCKHBIMU  YWICHAMU aHaHHSpreMOﬁ
IMOCJICAOBATCIIbHOCTU U ACUMMCETPHUU SMITUPHUYCCKOI'O paCIIpCaACICHUA ITPUBCACHLI B PeKOMCH)IaI_[I/IﬂX [3]

4.8 BeposITHOCTH TPEBBILICHUS] PACUETHBIX T'MIPOJIOTHYECKUX XapaKTEPUCTHK JUIS KaXJOro BUAA CTPOUTENHCTBA YCTAHABIMBAIOT HOPMATUBHBIMHU
JOKYMEHTaMHU, yTBepkaaemMbiMu ['occtpoem Poccuu, B 3aBUCMMOCTH OT YPOBHSI OTBETCTBEHHOCTH coopyxeHuil B coorBerctBuu ¢ ['OCT 27751.

49 Tlpu wWCMOJB30BAaHUM HECKOJIBKUX HE3aBUCHMBIX (HE Oojiee TpexX) METOJOB pacdyera OKOHYATEIBPHOE pACUeTHOE 3HAYCHHE paccMaTpUBaEMOM
THUAPOJIOTHYECKON XapaKTEPUCTUKHN £ OTMPENENIOT 1Mo hopmysie

, (4.1)

rae ;- 3Ha4YeHUE PacCMaTpUBAEMOM T'HIPOJIOTHYECKON XapaKTEPUCTUKH, ONPEAEIEHHOE Pa3INYHBIMU METOIaMH;

2 o o
Ty - a0COJIIOTHBIE AUCTICPCUHN MMOTPCITHOCTCHU PACUCTHBIX 3HAYCHUU IAJId KAXKAO0TO METO/JAA;



¥ - 4YACII0O METOJIOB.

4.10 ITpu BeIOOpE peK-aHAIOTOB HEOOXOIMMO YUUTHIBATH CIICIYIONINE YCIOBHS:
- OIHOTUITHOCTh CTOKA PEKU-aHAIOTa U HCCIICyeMOU PEKH;

- TeorpauuecKyro OJIM30CTh PACIIOIOKEHHS BOTOCOOPOB;

- OIHOPOAHOCTH YCJIOBI/Iﬁ q)OpMI/IPOBaHI/IH CTOKa, CXOACTBO KIIMMAaTHM4YCCKHUX YCHOBHﬁ, OOHOTHUIIHOCTDH IIOYB (F}T)YHTOB) U THAPOICOJOIrH4CCKHUX YCJIOBI/Iﬁ,
6JII/I3Ky10 CTCIICHb O3CPHOCTH, 3aJICCCHHOCTH, 3a00JI0YEHHOCTH U pacinaxaHHOCTH BOIIOC60p0B;

- CpCAHUC BBICOTLI BOIIOCGOpOB HC JOJUKHBI CYIICCTBCHHO OTJIMYATbCA, IJId T'OPHBIX W IOJYTOPHBIX paﬁOHOB CJICAYCT YUYUTBIBATH 3KCIIO3UMIUIO CKJIOHA U
THUIICOMCTPHIO,

- OTCYTCTBUE (PAaKTOPOB, CYLIECTBEHHO MCKAXKAIOIIMX €CTECTBEHHBIM PEYHOI CTOK (perylnpoBaHUE CTOKA, COPOCHI BOABI, U3BATHE CTOKA HAa OPOLIEHHUE U
IpyTue HYXKIbl).

4.11 T'uaposioruyeckue pacueTsl sl IPOEKTUPYEMOTO COOPYKEHHS IIPU HAJTMUUU JIEHCTBYIOIUX COOPYKEHHUH Ha peKax JOJIKHBI YUUTHIBATh BO3MOKHOCTb
UX BIUSHMS U IPU HEOOXOMMOCTH NMPEAyCMaTPUBATh COTJIACOBAHHBIE PELLICHUS [0 COBMECTHOM paboTe BHOBb MPOEKTUPYEMBIX U CYIIECTBYIOLINX COOPYKEHHH ¢
Y4E€TOM BO3MOKHOCTH PEKOHCTPYKIIMH CYLIECTBYIOLIUX COOPYKEHUM.

4.12 [Tpu mpOEKTUPOBAHUN BOJIOXO3SHCTBEHHBIX O0BEKTOB JIOMYCKAETCS MCIOJIB30BAHNE CTOXACTHUECKUX MOJENel KoleOaHWl CTOKa PeK, MO3BOJISIONINX
MO/JICJINPOBATh UCKYCCTBEHHBIE PSAJIbI THIPOMETEOPOTOIHYECKHX XapaKTePUCTHK TpeOyeMOoi MPOA0IKUTEILHOCTH. B KauecTBe MOJIe/In MHOTOJIETHUX KOJIeOaHuit
CTOKa UCIOJIB3YIOT IPOCTYIO 1enb Mapkosa [4], [6].

MogenupoBaHue psI0B CE30HHBIX (MECSYHBIX) 3HAYEHHUI CTOKA OCYIIECTBIISIOT HA OCHOBE MEPHUOJUYECKUX CTOXACTUUYECKUX MOJIENICH pa3InyHON CTENeH!
CIOXHOCTH. [Ipy HAMMYUU TPOAOKUTENBHBIX PSAIOB HAOTIOACHUN TOMYCKAeTCsl UCTOIb30BaHUE METOoAa (parMEHTOB C Y4€TOM 3aBUCHMOCTH BHYTPHUTOJOBOTO

pacnpeacii€Hrud CToOKa OT BOAHOCTH rojaa.

4.13 NaxeHepHbIe TUAPOJIOTHYECKUE PAcUeThl Ui CTPOUTEIFHOTO MPOCKTHPOBAHUS WM OTACIBHBIE WX BUABI (PaOOTHI, YCIYTH) JOJDKHBI BBITIOTHSITHCS
CMEeLUATU3UPOBAHHBIMU OpPraHU3aMSIMU (110 BUJIaM CTPOUTENHCTBA), UMEIOLIMMH COOTBETCTBYIOIIUE JTULICH3HH.

4.14 Onenky 3((eKTUBHOCTH MOJYYEHHBIX SMIUPUYECKUX 3aBHUCUMOCTEH M (opMys, NPUMEHSEMBIX B THJIPOJIOIMYECKHX pacueTax MpU HaJIU4YUH,



HCAOCTATOYHOCTHU U OTCYTCTBHUU JAHHBIX HaGHIOI[eHHfI, BBIIIOJIHAOT Ha OCHOBEC aHaJlu3a OCTaTKOB, OLICHKH yCTOfI‘-IHBOCTH napamMeTpoB 1 KOI)(I)(bI/II_II/IeHTOB OTHUX
3aBHCHUMOCTEH C HpOBepKOfI Ha 3aBUCHMMOM M HE3aBUCUMOM OT paCy€TOB Mar€puraiax Ha6J'IIO,Z[CHI/II7L

4.15 K 0CHOBHBIM T'HPOJIOTHYECKIM XapaKTEPHCTUKAM OTHOCSTCS:
pacxox Boasl &, M2 /c;
00beM CTOKa BOIBI W, M-

MOJYJIb CTOKA BOJABI ¥, M2 /e kM2

CJIOH CTOKA BOABI %, MM;

YPOBEHB BOABI /A , CM.

5 ONPEJAEJEHUE PACYETHBIX 'HIPOJIOI'HYECKUX XAPAKTEPUCTHUK NP HAJIMYUU JTAHHBIX THAPOMETPUYECKHUX
HABJIIOAEHUUN
OO0uue ykazanus

5.1 OHpGI{GJ’ICHI/IC PACUCTHBIX THAPOJIOTUUYCCKUX XaPAKTCPUCTUK TP HAJTUYNU JAHHBIX TUAPOMETPHUICCKUX H&6J’IIOJI€HI/II>1 I[OCTaTOqHOﬁ MMPOAOIKUTCIIbHOCTHU
OCYHICCTBIIAKOT MMYTEM IMIPUMCEHCHUS aHAJIUTUICCKUX (bYHKI_II/Iﬁ pacnpeaciiCcHud CKETOAHbIX BepOHTHOCTeﬁ IMPEBLIMICHUSA - KPHUBBIX 00CCIIeYEHHOCTEH.

[TpoomKUTENBHOCTD NTEpUOia HAONIOJCHUM CUMTAIOT JIOCTATOYHOM, €CJIM paccMaTpUBAaEeMBbId TMEpPHOJ| pErpe3eHTAaTUBeH (MpEeACTaBUTENEH), a
OTHOCHUTENIbHASl CpelHsAs KBajJpaTHyecKas MOTPEIIHOCTh PAaCYETHOTO 3HAYEHHUS! HUCCIENYEeMOM THJIPOJIOTUYECKOW XapaKTepUCTHUKU He mpesblmaer 10% amns
rOJJOBOTI'O U CE30HHOIO CTOKOB U 20% - 17151 MaKCUMaJIBHOT'O U MUHUMAJIBHOTO CTOKOB.

Ecnu oTHOCUTENbHBIE CpeHIE KBaApaTUUECKUE MOTPEIIHOCTH MPEBHIIAIOT YKa3aHHbIE MIPEAeTbl  Mepruo1 HaAOMIOACHUN HepEenpe3eHTaTUBEH, HE00X0IMMO
OCYILIECTBUTH MPUBEICHUE pacCMaTPUBAEMOMN THIPOJIOTHUYECKON XapaKTePUCTUKHN K MHOTOJIETHEMY TIEpUO/1Y COTJIacHO pasneny 6 Hacrosiero CBoja mpaBuil.

Cpennue KBaipaTUUYE€CKHE MOTPEIIHOCTH PACYETHOTO 3HAYEHHUS MCCIEAYeMOW THIPOJOTUYECKOW XapaKTepPUCTUKH YCTaHABIMBAIOT Mo (opmynam
(5.26)-(5.28) unu o crienuanbHBIM TaOIUIaM, TOJTyYSeHHBIM METOZIOM CTATUCTHYECKUX UCTIBITaHuH [4].



5.2 DOMOUPUUYECKYIO €KETOIHYIO BEPOSTHOCTD MPEBBIIICHHUS B, THJIPOJIOTUYECKUX XapaKTEPUCTHUK OIMPENENSIIOT Mo (hopmyie

e

Pm, a = 100 (51)

n+l '

I7Ie #2 - IOPSAJKOBBIM HOMEP WIEHOB psifia TUAPOJIOTMUECKOM XapaKTEPUCTUKHU, PACIIOIOKEHHBIX B yOBIBAIOIIEM MTOPSIIIKE;
7 - o0111ee YMCII0 YICHOB pAja.

OMIIMPUYECKHUE KPUBBIE PACIPEACICHUS €KErOAHBIX BEPOSATHOCTEM IPEBBILICHUS CTPOSAT Ha KJIETYaTKaX BEPOATHOCTEW. THII KiIeTUaTKU BEPOSTHOCTEU
BBIOMPAIOT B COOTBETCTBUM C NPMHATON aHAIMTHYECKON (GyHKIMEH pacnpeaeieHusl BEPOITHOCTEN U MONYYEHHOTO OTHOLIEHUs K03 duimenTa acummerpun T K

k0> PULHEHTY Bapuanuu o, .

5.3 JIns crmakuBaHus M SKCTPAMNOJSAIUN SMIMPUUECKUX KPUBBIX paclpeieNieHUs] €KEroHbIX BEPOSTHOCTEH MPEBBIICHUS, KaK MPaBUJIO, MPUMEHSIOT

TpexmapaMeTpuuecKue pacrpeeieHus: Kpukoro-Menkens npu mo6om otHomenun s f ©, | pacnpenenenue Iupcona 111 tuna (6MHOMUANbHAS KpUBasi) IIpU
3 N .

' fC, 22 nor-uopmansnoe pacnpenenenue npu T 2 (3C, + CJ) u npyrue pacnpenenenus, uMerolye mpeaen MpoCTHPaHus CIyd4aiiHON MepeMeHHON OT HyJs

WIHM TIOJIOKHUTETFHOTO 3HaueHus: A0 OeckoHeyHocTu. [lpu HaanmexaimeM 0OOCHOBAHWHU AOIMYCKAeTCs MPUMEHSTH JABYXIMapaMETPUUYECKUE pacIpe/ieleHUs, eClu

smmupuyeckoe otHomenue L T, n amanutnueckoe orHomenue U f T, cBOMCTBEHHBIE NaHHOM (DYHKIMM pacrpeleNeHMs, TPUOIM3UTEILHO PaBHEL Ilpu

HEOJIHOPOJAHOCTH psiJia THAPOMETPUYECKMX HaOMoIeHUN (pa3inyHble YCJIOBUS (OPMHUPOBAHHUS CTOKA) MPUMEHSIOT YCEUEHHbIE U COCTaBHbIE KpHBBHIE
pacrpeneneHus BEpOsSATHOCTEN.

5.4 OLIGHKI/I napaMeTpoB aHAJIUTUYCCKUX KPUBBIX PpaCHpPCACICHUA: CPCAHCEC MHOTI'OJICTHCC 3HAUYCHUC Q , KOB(I)(I)I/II_II/IGHT BapHalnuu C‘p N OTHOIICHHUC

koo(pduumenTa acuMmerpuu K Kkodpduimenty Bapumanmm T /T, ycramaBmMBaroT 10 psAgaM HaOMIONEHMIT 3a pacCMAaTPUBAEMOM THIPOJIOTMYECKOM

XapaKTePUCTHKOW METOAOM MPHUOIMKEHHO HAMOOIBIIEr0 MPaBAONon00Us M METOJOM MOMEHTOB. Ha HayanbHBIX CTaIusAX MPOEKTUPOBAHMS JOMyCKaeTcs
WCIIOIh30BaHNE TPAaPOAHATUTHUECKOTO METOIa (METO/1a KBAHTHUIICH ).

5.5 Koopduuuent Bapuanuu Ty u kK0dQQHUIMEHT acuMMeTpuu L Ui TpexmapaMeTpUUYecKoro ramma-pacnpenenchus Kpunkoro-MeHKens cremyer

OmnpeacisAiTb METOJA0OM HpI/I6J'II/I)KCHHO HauOOJIBIIEr0 HpaB)IOHO}IO6I/I$I B 3aBUCUMOCTH OT CTaAaTHUCTHK -’]‘\j u -}\3 , BBIYUCIISIEMBIX I1O (i)OpMy.]'IaM:



[ n

ha = e -1

2 LEIIB I |fin =1 : (5.2)
}'-_ = S ] .S:!' .'II - 1

3 LEFC: Iz ] =1 ’ (5.3)

rae % - MOy/IbHBIN KO3(Q(MHUIMEHT paccMaTPUBAEMOMN THAPOIOTHIECKOM XapaKTEPUCTHKHM, ONPEAEIIAEMBIN 110 hopMyIie

.=

s (5.4)

3J€Ch Q]' - IOrOANYHBIC 3HAYCHHUA PaCX0a0B BOJbI,

{} - cpenHeapuPpMETHICCKOE 3HAUCHHUE PACXO/IOB BOJIBI, OIPEICISIEMOE B 3aBUCHMOCTH OT YMCIIA JIET THAPOMETPUYCCKHUX HAOIIOICHHH M0 (hopMyIie

§=§Qif?ﬂ. (5.5)

=1

ITo MoJTy4eHHBIM 3HAYEHUSAM CTATHCTHK A3 U A3 OnpeensoT Kod(UIMEHTH BapHallii U aCHMMETPHH 110 HOMorpammam [5].
5.6 Kos(puimenTts Bapuayu 'y 1 aCUMMETPHU =z ONPEIENAIOT METOJIOM MOMEHTOB O (hOPMYJIaM:

C, = (a +ay /n) +laz +agin)C, +
+ias +ag .I'IP?:IEE; (5.6)

O, o= (b +by fn) + (b + by ia)C, +
+ (b5 + B i) 2, (5.7)



rae 4@, ..., @ &1, ..., &g - xo>dPuUMEnTEI, ompeaenseMble 10 npuIokenuto b, Tabnuua B.1, nus pacnpenenenus [upcona I Tuna v ¢ IOMOIIBIO TAOIUIBI U3
[4] - nns pactipenenenus Kpuiikoro-MeHkeris;

Cuum T - COOTBETCTBEHHO CMEILIEHHBIE OLEHKU KO3(PMUIIMEHTOB BapHAIIMU U aCKMMETPUH, OIpeIeIieMbIe 110 (OopMyJiam:

i@—f

-1

; (5.8)

n%@a—u]

G2 - - 2)]

pu C, <06 u ©; < L0 kosdpuuments: Bapuanuy 1 acHMMETPUH TOMYCKAETCs ONpeensath no popmynam (5.8) u (5.9) 6e3 BBeieHHs HOMIPABOK.

g, -

(5.9)

5.7 PacuerHble 3HaUeHUs OTHOLICHUS Kod3(duimenta acuMmeTpun K K03()(HUIIMEHTY BapHalny, a TaKke KO3 PHUIMEHTa aBTOKOPPEISALUN MEXIY CTOKOM
cMexHBIX JeT 7L1) cnenyeT npunuMaTh Kak cpejHee U3 3HAYEHMH, YCTAHOBJIEHHBIX MO JAHHBIM IPYIIIBI PeK ¢ HauOOIee MPOAOKUTEILHBIMU HAOIOACHUAMH 32
paccMaTpuBaeMoOi THUIPOJIOTHYECKON XapaKTepUCTUKOW B TMJIPOJOTHYECKH OJHOPOJHOM palOHE € y4eTOM Iuomiajeil BoJOCOOPOB M JPYTHX a30HalbHBIX
daxTopos. Jlnsa mposepku ogHopoaHoctH sMmupudeckux orenok U/ Chu 7 (1 ucmonssyror ciyuaiiiele morpemHocTH OEHOK MapaMeTpoB MO CHEHUATLHBIM
TabJNULAM, TIOJy4E€HHBIM METOJOM CTATUCTHYECKHMX HCIBITaHud [4] winm mo aHamutudeckuMm (opmynam. Ecnu paccesHue SMIMpPHYECKHX OHeHOK 3 /T, m

7 (1) GombIre TeopeTHUECKOTO, TO MPUHATHIA PaliOH TPH3HAIOT HEOJHOPOIHBIM U OH JIOJDKEH OBITH YMEHBIIEH JO0 TeX Pa3MepOB, OKA PACCESHHE IMITHPHIECKIX
OLIEHOK U TEOPETUYECKHE TIOTPEUTHOCTH OYAYT MPUOITU3UTENLHO PABHBI.

5.8 YTouHeHre mapamMeTpoB pacupeaeNeHU THIPOIOTHYECKUX XapaKTEPUCTHK JOIYCKAeTCs OCYILECTBIIATh METOIOM OOBEIMHEHHs JaHHBIX HaOMII0IeHUH
[0 rpynmne craHuuii (IOCTOB) B Ipejleiax OJHOPOAHBIX pailloHOB. PaccmarpuBaemasi THAPOJIOrHYEcKas XapaKTEpUCTHKA JOJKHA ObITh MPUBEIEHA K €IUHBIM
yclaoBUAM (OPMUPOBAHUS B OJHOPOJHOM THAPOJOTHYECKOM paifoHe. OIeHKa THAPOJOTHYECKOW XapaKTepPUCTUKH, NPUBEACHHOW K €AMHBIM YCIOBHSM
(dbopMUpOBaHUsL, SBISETCS CIydyallHOM BETMYMHOM, pacipe/iesieHne KOTOpoi onpeensercs 00beMOM He3aBUCUMON HH(pOpMaIUH.

OT0 pacnpeenenre, Ha3bIBaeMO€e BHIOOPOYHBIM, B TUAPOJIOTMUECKUX PacUeTaX XapaKTepU3yeTcs IBYMs €ro napaMmeTpamu: CpeJHUM 3HaYeHHEM U CPEIHHUM
KBaJIpaTUYE€CKUM OTKJIOHEHHEM (pacCEessHUEM).

5.9 PaccesiHMe OIIEHOK, BBI3BAaHHOE OTPaHUYEHHOCTBIO JAHHBIX HAOMIOAECHUH, 0003HAYAIOT yepe3 Fumu, a paccesHue, 00yCIOBICHHOE HE YCTPaHEHHBIMU



IPUBOJIKON pa3IMIUIMHU MEXIY BOAOCOOpaMH, - 4epe3 Frearp . [loHAS qucniepcust OUEHKU £rnms COCTOUT U3 JIBYX KOMIIOHEHTOB!

Efmm-[ = Ecz.rrg.rq + E?‘eu:ur‘p- (5.10)
[MonHyIO AUCIIEPCHIO OLEHKH e OIpENEISIOT 110 hopMyJIe
¢ T2
(4 -7
Fpam = FIT (5.11)

rae i- uaaekce (Homep) oowvekrta. [log 00BeKTOM MOHUMAIOT JINOO0 BOAOCOOPHBIN OacceliH, JIM00 METEOPOIOTUYECKYIO CTAHIIUIO;
i - YUCII0 COBMECTHO aHAIN3UPYEMBIX OOBHEKTOB;

A; - onenka paccmarpuBaeMoro mapamerpa mo i-my 0ObEKTY;

_r_";l - CPCAHAA U3 OLCHOK I10 BCEM 00BEKTaM.

. 2 o
Cryqaiinyro COCTaBISIONIYIO PACCETHHUS OLEHOK £omyy BBIYUCTIAIOT ITyTEM OCPEJHEHMS JUCIIEPCUIA OLEHOK OTHX MAapaMETPOB 10 TEOPETHYECKUM (hOpMyIIaM,
MIOJIYYEHHBIM IS OTAEIBHBIX 00BeKTOB (5.26)-(5.28), unu no pe3yabTaTaM CTaTUCTHUECKUX HCTBITaHUM [4].

2 . Lo
I'eorpauueckyro COCTaBIAIONIYI0 PACCESHUS Frearp ONpenensatoT no (5.10) kak pasHOCT, MeXAy NOJNHOM M caydaiiHoW nucnepcusmu. Eciom onenka

2 . o
Frearp UMEET OTPULIATENILHBIN 3HAK, TO €€ MPUHUMAIOT PABHOM HYIIIO.

Jlucniepcuio pe3ysibTaTta COBMECTHOTO pacydeTa ONpeaessioT mo hopmyie

2 _ Fomyu 4 2
P i reoTp, (5.12)
CooTHOIIEHHE MCKOY CﬂyqaﬁHOﬁ n reorpa(IJquCKOﬁ COCTaBJIAKOIIUMUA  OHPCACIIACT HCHCCOO6pa3HBIﬁ COCTaB O6'BCKTOB, 06pa6aTbIBaeMBIX METOAOM

IpyNNnoBOro oueHuBaHus. [Ipu yBeanMueHHWH 4YKClIa COBMECTHO aHAIM3UPYEMBbIX BOAOCOOPOB BEIMYMHA CIy4yalHOM COCTaBISIOUIEH OLIMOKH YMEHBIIAeTCs.




I'eorpaduueckast cocTapistomas AOJDKHA YBEIMYMBATHCS 3a CUET BOBJICUCHMS BOJOCOOPOB, PACIIONOKEHHBIX B Mpezenax Oosee oOMmMpHOI reorpaduueckoin
obnacTH, ycinoBusi GOPMHPOBAHUS CTOKA KOTOPBIX Pa3iIHYalOTCs 0oJiee CYIECTBEHHO. JJonmycTUMBIM (IIPUEMIIEMBIM) CIIEAYeT CUMTATh YHUCIIO BOJOCOOPOB, MPU
KOTOPOM reorpaduyeckasi COCTABIIAIONIAs HE IPEBOCXOAUT CITy4alHYIO:

freorp & Fomyu. (5.13)
PCSyJ'IBTaTOM TpyHnImoBOro aHajlau3a sABJIACTCA OLCHKa IIapaMeTpa 10 COBOKYIIHOCTH COOCTBEHHBIX H O6”be,Z[I/IHeHHBIX Ha6J‘IIOI[eHI/II71 B BHIC
CPCAHCB3BCUICHHOI'O IO TOYHOCTH Kamnoﬁ U3 OLICHOK:

2 T2
_ A fop T Aty

‘AEDBH -
2 2 . 5.14
EI'E'E'I + Ecp ( )
CraHgapTHYIO OMTMOKY TaKOH OIEHKH PACCYUTHIBAIOT IO PopMyIie
. _ from Fop
COEM
Efm +£§p : (5.15)

JIJIst OTICHOK acCHMMETPHUH M KO3(DPHUIIMEHTOB aBTOKOPPEIIALUN PE3yIbTaTOM T'PYIIIOBOIO aHAIM3a SBISETCS CPEAHSS U3 BCEX WHAMBHIYAIBHBIX OICHOK B
npezeiax 0JTHOPOTHOTO paioHa.

5.10 IMopsiiok BBIOTHEHUS TPYIIIOBOTO aHaIM3a (C y4eTOM MPOCTPAaHCTBEHHON CKOPPETMPOBAHHOCTH JIaHHBIX HAOJIO/ICHHI) CIIeTyIOIINIA:

- 10 KaXJOMY BOJOCOOpY ONpEAEssIOT HapaMeTphbl paclpeseleHuss T'MAPOJIOrMYECKHX XapaKTEepUCTHK, HMCIOJIb3yeMble AJIi COBMECTHOI'O aHalu3a U
HE00XO0/AMMBIE JJIS1 BBIYMCIICHUS CTaHJapTHBIX OIIMOOK mapamerpa 4 1o ¢popmynam (5.26), (5.28);

- 10 KaX/1011 ape BO0COOPOB OLIEHUBAIOT KOI(D(DUIIUEHTHI MEXPAAHON KOppessuu LARICIE

- 110 BBI60pKC BCIIMYHH -’qq OLICHUBAKOT CPCAHECC 3HAUYCHUC ITapaMETpa

|

]

i [
e

(5.16)



Y TIOJIHYIO TUCTIEPCHIO Ef[.;,m{ no ¢popmyie (5.11);

- ONPEICIIAIOT 3HAYCHUS KOA(P(UIMECHTOB KOPPEISIHH Ry i (A MEXy OIICHKaMHU Iapamerpa A 10 TEOPEeTUYECKHM 3aBHCHUMOCTSAM (TpuiiokeHue b,
Ttabnuna b.2);

- ONPEENAIOT CTAHAAPTHOE OTKJIOHEHUE e (1) oleHOK mapamerpa A 1o BeIGOpKamM o0beMa # , XapaKTEPHM3YIOLIEE PACCESHHE OLEHOK I Cilydas
HE3aBHUCHUMBIX BBIOOPOK M ompeaeseMoe o ¢popmynam (5.26), (5.28) wim mo pe3ysbraraM CTaTUCTHYCCKUX UCTIBITAaHUH [4];

- CTaHAApTHOE OTKJIOHCHHC HapaMeTpa Fypz {ﬂ} , XAPAKTCPU3IYIOHICC HE3aBUCHUMBIC BLI60pKI/I, KOPPCKTHUPYKOT Ha BCIUYHUHY, YUUTBIBAOLIYHO BJIMSHHC
KOppeisinuu MCKAY O6’JE>CI[I/IH$IGMBIMI/I 00BbEeKTaMH:

Eomyu () = £1g (D)1= 1 (A) (5.17)

D m T ()

i (e = 1) jok - cpenHee 3HaueHHe KodddulMeHTa KOppesIiy MeX/1y OlleHKaMH mapaMmerpa .4 1mo BceMm & BogocOopam. HaiinenHoe 3HaueHue

CIIy4aiiHOM COCTaBIISIFOIIEH MCIOJIB3YIOT AJIsl BEIUKCICHUS reorpapuueckoi cocrapistouieil no popmyne (5.10);
-ecnu  BeImonHserca yciaoBue (5.13), to mo Qopmynam (5.14) u (5.15) paccuuTBHIBAIOT MOIPEIIHOCTh pe3ysibTaTa OO0BEIUHEHHOTO pacyera,
CPEIHEB3BEIICHHYIO TI0 TOYHOCTH OIIEHKY U €€ CTAaHJapPTHYIO OIINOKY.

5.11 Ha HaganmpHBIX CTAIHSIX MPOSKTHPOBAHUS JOMYCKACTCS ONpeeNieHHe MapaMeTpoB OMHOMHAIIBHOTO pacipeesieHus rpadoaHaTuTHYECKIM METOIOM 10
bopmynam:

S =005 +0gs — 20500405 — Qs ; (5.18)
T = ({5 — Cos ) /(D5 —Pys) (5.19)

O=0xn-%xpo, (5.20)



rae ©s, Usp, Cos- 3HAueHMs pacXoOB BOJABI BEPOSATHOCTH HPEBBILEHHS COOTBETCTBEHHO 5%, 50%, 95%, yCTaHOBJIEHHBIE MO CIIIAXKEHHOH SMIIMPHYECKOM
KpUBOU pacrpeieicHus;
@5, D5y, Pos - HopMUpOBaHHBIE OpAMHATH OMHOMHANBHON KPUBOH paclipe/ieseHus, COOTBETCTBYIONIME BBIUYMCIEHHOMY 3HAYEHHIO Kod(QpHIMEeHTa

CKOILEHHOCTH & . 3HaueHue Kod(p(PUIMEHTa aCHMMETPUM 5 ONPENENIoT Mo (YHKIMOHATEHON 3aBUCUMOCTH OT Koddpuuuenra 5 [5].

5.12 B cniyyae HEOTHOPOTHOCTH UCXOTHBIX JAHHBIX THIPOMETPHUUECKUX HAOIIOICHNUN, KOT/Ia pacCCMaTPUBACMBIH sl COCTOUT M3 HEOJHOPOIHBIX 3JIEMEHTOB
THIPOJIOTUYECKOTO PEKUMA, IMIIMPUYECKUE U aHATUTUYECKHUE KPUBBIE PACIIPEACIICHUS YCTAaHABIUBAIOT OTAEIBHO VI KAKIOW ONHOPOAHON COBOKYITHOCTH.

OO011yI0 KPUBYIO pacIipe/leIeHUs] BEpPOSITHOCTEN MPEBBILICHNs PACCUUTBHIBAIOT HA OCHOBE KPHUBBIX, YCTAHOBJIECHHBIX MO OJHOPOAHBIM 3J€MEHTaM OJHUM M3
JIBYX CIIOCOOOB:

a) IpY HAJIMYUM B KaXJOM IOy HaOJIOJEHUN 32 BCEMHM OJHOPOJHBIMH 3JIEMEHTAMM BOJHOTO peXUMa peKH (#{ = 23 = A3 = M) eXEroJHYI0 BEPOSITHOCTh

IPEBBIIEHNS £, paCCMATPUBAEMON TUIPOJIOTHIECKOM XapaKTEPUCTHKHM IIPH JIFOOOM €€ 3HAYEHHHU ONPEAETIAIOT 10 GopMyIie

F=[1-{1-7){1-5)1- 5100, (5.21)

rne £, %, £3- exeromHble BEpOATHOCTH IIPEBBINIEHHS OJHOPOIHBIX JIEMEHTOB.
JUnis ABYX OJTHOPOJHBIX THIPOJIOIMUYECKHX XapaKTepucTuk ¢popmyna (5.21) nmpuHUMaeT BUL:

F={R+FK -0 (5.22)
0) ecnmu B KaXIAOM TOAY HMeEeTcs JHUIIb OJHO 3HAUYE€HUE HJIEMEHTa pacCMaTpUBAEMOM TMIPOJIOTHYECKON XapaKTEpUCTUKH, €XKETOJHbIe BEpPOSTHOCTH
MIPEBBIIICHIS TTPH JTFOOOM €€ 3HaUECHHUH OTPEACISIOT 1Mo GopmMyIie

_af taglh taghy

£ (5.23)

?21"‘.’22 +.’23 !

rjae #{, #3, #3- 9UCJIO WICHOB OJHOPOJHBIX DJIEMEHTOB. JIJIs IBYyX T€HETUYECKH OJHOPOIHBIX JIeMEHTOB (popmyna (5.23) mpuHUMAET BHUI:



_ A tapdy)
(}gl + }32) (524)
[Tpu HanMYKMK B psiy HAOMIOACHHUN HYJEBBIX 3HAYCHHM paccMaTpUBAEMOM THAPOJIOTMYCCKON XapaKTEPUCTUKH (HaIpUMep, MUHUMAJIbHBIC PACXOJIbI BOIBI)
©)KETrO/IHbIC BEPOSATHOCTH MPEBBIIICHUS OMPEICIISAIOT 10 (hopMyIie

F

m

(my +23)
Beposaraoctu npesbimenus £, £, B gopmynax (5.21) u (5.22) BEIpaxaroT B J0I9X eqUHHIEL a B popmynax (5.23)-(5.25) - B mpoueHTax.

F= (5.25)

[TapameTpsl KPUBBIX paclpeaeNeHus] OJHOPOIHBIX HIEMEHTOB YCTAaHABIUBAIOT COMNIACHO TpeboBaHusaM 5.5-5.9.

5.13 /I HamOONBLIETO WM HAaWMEHBIIEro WiIeHa psia HaOMIOACHUH CleAyeT yKa3blBaTh JOBEPUTEIbHBIC WHTEPBAIBl SMIHPHUUECKON €KETOJHOM
BEPOSTHOCTH IpEBbIIeHUs (puioxenne b, Tabmuna b.3).

Ecnu ToukH 3MIIMprUYEcKOl KpUBOM pactpeneneHus 3HAYUTENbHO OTKIIOHAIOTCA OT aHAJIUTUYECKON KPHUBOM, PEKOMEHAYETCS Ha KJIETYaTKE BEPOSTHOCTEU
JUISl 3TUX TOYEK TaKXKe yKa3bIBaTh JOBEPUTEIIbHBIE IPAHUIIBI U OLIEHUBATH UX OJJHOPOJHOCTh B COOTBETCTBHH C 4.6.

5.14Tlpu oObeAMHEHUM IAHHBIX HAONIONEHWH MO Tpynmne CTaHUMH, a TakKe MNpU OLEHKE JOCTAaTOYHOM MNPOAOIKUTEIBHOCTH PSIOB HAOMIOACHUMN
PaccUMTHIBAIOT CIydyalHbIE CpeIHNE KBAIPATUUECKUE TIOTPEITHOCTH BEIOOPOYHBIX [TapaMETPOB U KBAaHTHJIEH pacIipe/ieIeHHts.

CrnyuaiiHble cpelHUEe KBaIpaTUYECKUE MOTPEUTHOCTH BEIOOPOYHBIX CPEIHUX OMPENEISIIOT 10 IPUOIHKEHHOMN 3aBUCUMOCTH
G=
g (-7 (5.26)

KOTOPYIO MPUMEHSIOT MpH K0P PHUIIMEHTE aBTOKOPPEISAIIUU MEXKTY CMEKHBIMH WieHaMu psiaa # , MeHbieM 0,5. [Ipu 6onbmux koddduiinentax aBTOKOppeNsaiuu
WCTIONB3YIOT GOpMyITy
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CrnyuaiiHble cpeJiHME KBaJpaTHIECKHe OIMOKU Kod(QULIMEHTOB Bapuamuu Ipu = ; = 2L, onpeaensioT 1o 3aBUCHMOCTH

C, n(1+C’3j1+3C’vr2
nvdct V2 147 |- (5.28)

CrnyyaiiHble IOTPEITHOCTH JIPYTUX TIapaMETPOB PACHpPEICICHUS, KBaHTWICH H KOI(PPUIIMCHTOB aBTOKOPPEISIIIAA MEXIy CTOKOM CMEXHBIX JIET,
paccUMTaHHBIC METOJOM MOMEHTOB, CIICAYET OMPEICISTh O CIEIHaTbHBIM TAOIUIIaM, TOJYIEHHBIM METOIOM CTATUCTHYECKUX MCIbITAaHUH [4].

ch=

5.15 Ilpu HamU4MU JOCTOBEPHBIX CBEJIEHUM O CIIy4alHBIX OTHOCHUTENIBHBIX CPEIHUX KBAPATUUYECKUX MTOTPELIHOCTSIX MUCXOIHBIX TaHHBIX MMIPOMETPUUECKHUX
HaOIIOACHUH OLIEHKH KOA((PHUIIMEHTOB BapHallii U aCHMMETPUHU YTOUYHSIOT 110 (popmynam:

¢, =l(C? -2y + o) (5.29)

o 1 1+c2

-
14307 YO - o

[u]
2 1+ %)
% %Cﬂ; -6t |, (5.30)
C;.r; _CFD *

Tae CIQ , C.S‘H - COOTBETCTBEHHO KOA()(PHUITMEHTHI BApUAIIMK U ACUMMETPUH, PACCUYUTAHHBIC 110 HAOTIOCHHBIM 3HAUCHUSIM;

T - CIy4aiiHast OTHOCHUTENbHAS (B JOJSX €IUHUIIBI) CPEAHSS KBaJpaTudyecKasi HOrPEeIIHOCTh UCXOAHBIX JAHHBIX THIPOMETPUYECKUX HAOII0ICHUH.

5.16 [TapameTpsl KPUBBIX pACIPEICICHUS THIPOJOTUUYCCKUX XApAKTEPUCTUK MPU HAIMYMKA OOOCHOBAHHBIX CBEJICHUIN O BBITAIOIIMXCS 3HAYCHHSX PEYHOTO
CTOKa OTPEICIIAIOT CICAYIOIIMM 00pa3oM.



HpI/I YUY€T€C OAHOIO BBIJAIOMICIOCA 3HAYCHUA FHHpOHOFquCKOﬁ XapaKTCPHUCTUKHU,

THJIPOMETPUYECKUX HAOIIOACHUI:

HE BXOZAIIETO B HENPEPBIBHBIA # -JETHUW PAJ  JaHHBIX

a) METOIOM HPUOIMKEHHOTO HaMOOJIBIIETO MPABIONOA00MS B 3aBUCUMOCTH OT CTATUCTUK A3 M A3, ONpeaeNnseMbIX 10 GopMyiam:

0) METOI0M MOMEHTOB - TI0 (hopMyJIIaMm:

1, gy W-12 @

o = —| 1o =N =

: Nfggﬂ-lgi%]: (5:31)
_ifew, on N-120 . &

By = — + =g =L

e o e e (5.32)

- 1 N-1r2

Q=§[QN+ - EIQ*']; (5.33)

2 2
SN | % ) IRt ] =
“ \/N[[Q 1] 1 o 1] ] (5.34)

[Ipu ydyere 01HOTO BBIIAOLIETOCS 3HAYEHUSI TUAPOIOTUYECKON XapaKTEepUCTHKH, BXOASIIETO B # -JIETHUH PsAJl JaHHBIX THIPOMETPUUYECKUX HAOIIOACHUMN:

a) METOIOM IPUOJIMKEHHOTO HAUOOIIBIIETO IPABIOIO00HS B 3aBUCHMOCTH OT CTATHCTUK A2 U A3, olpeenseMbIX o GopMyIam:

0) METOJIOM MOMEHTOB - IO (hopMyIam:

}x2=

=
L
I

1
N
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ng o +H_2£13§]; (5.35)

rQ_ng Cor +N_IHZ_1%1g o}

0§ »-240 € (5.36)
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B ¢opmynax (5.31)-(5.38):

{) - cpenHeapuPpMETHICCKOE 3HAUCHHE, PACCIUTAHHOE C YUETOM BBIIAIOIICTOCS 3HAUCHHUS PACX0/1a BOIBI;
72 - YUCIIO JIET HEMPEPBIBHBIX HAOIIOICHU;
N - 9HCIIo NIeT, B TeYCHHE KOTOPBIX BBIIAONIEECS 3HAYCHHUE THIPOJIOTHICCKON XapaKTEPUCTHKHU HE OBLIO MPEBBIIICHO.

UcnonszoBanue popmyin (5.31)-(5.38) nomyckaercs Juiib B TOM Cllydae, KOT/la HCTOPUYECKHE CBEACHHUS O BBIJAIOMIEMCS THAPOJIOTHYECKOM 3HAYCHUH U
4yCIIe JIET €r0 HENPEBbILEHHS J0CTATOYHO 0060CHOBaHbI. IIpoM3B0oJIbHOE 3a0aHue (/3 1 N HEeJIOMyCTUMO.

5.17 BOKOBYIO IPUTOYHOCTH MEKY CMEXKHBIMU CTBOPAMU OIPEAETSAIOT OJTHUM U3 CIEIYIOIIUX CIOCO00B:

- CYMMHPOBAHHEM PacX0JI0B BOJABI TPUTOKOB C YU4ETOM BPEMEHU J00eraHusl, BIAJAI0NIMX HA YYACTKE MKy IByMsI CTBOPaMU;
- 110 Pa3HOCTH CPETHUX PACXO0B BOJIBI B HIHKHEM M BEPXHEM CTBOpAX Y4acTKa PEKU;

- METOJIOM PYCIIOBOTO BOJHOTO OanaHca;

- [10 MOJYJIIO CTOKA, ONPEAEeIEHHOMY IO KapTe /Il YaCTHOM IJIOLIAaH.

O06paboTKy psioB OOKOBOI MPUTOYHOCTH OCYIIECTBISIOT B COOTBETCTBUU C HACTOSIILIUM PA3/IETIOM.

I'onoBoli CTOK BOABI M €r0 BHYTPUI00BO€ pacnpeneieHue

5.18 Ilpu ompeneneHWH pacdyeTHBIX THUAPOJIOTHYECKUX XapaKTEPHCTUK TOJOBOTO CTOKA BOJBI PEK M €r0 BHYTPUTOIOBOTO paclpeieieHHs HeoOXOIMMO
BBINOJIHATE TpeOoBaHMs, U310KeHHbIe B 4.3-4.15 u 5.1-5.16.



5.19 Ompenenenrie pacueTHOTO KaJeHAAPHOTO BHYTPUIOJIOBOTO PACHpPENEICHUsS CTOKA MPH IJIUTEILHOCTU PSAAOB HAOMIOACHUN *, paBHOH 15 romam u
Oosee, MPOU3BOIAT CIEAYIOUIMMHA METOAAMMU:

- KOMIIOHOBKH;
- peajbHOro roja;
- CpEHEro pachpeiesIeHUs CTOKa 3a rO/ibl XapaKTEepPHOU I'paJlallii BOJHOCTH.

5.20 PacyeTbl BHYTPUTOZOBOTO pACIpEACICHUS CTOKA PEK MPOHM3BOIAT MO BOJOXO3SHCTBEHHBIM roxaMm (BI), HaumHaromummcs ¢ MepBOro Mecsia
MHOI'OBOJHOTO Ce€30Ha. B OTHENBHBIX CllydasgX BO3MOJXKHO BBIIIOJHEHUE pPACUYE€TOB BHYTPUIOJOBOIO pACHpPEACIICHHS CTOKAa I THAPOJIOTMYECKHUX JIET,

HaYMHAIOMKUXCA C MCPBOIro MECAla Iepruoga HAKOIJICHUS BJiaru, WJIn OJisd OOBIYHBIX KaJICHAApPHBIX JICT. HpI/I pacucTax BHYTPUI'OJOBOI'O pacClnpeaAcICHUA CTOKa

3 3

11eecoo0pa3Ho MEePEeBOANTh PACXOJbl B OOBEMBI CTOKa B KM~ WM B THIC.M

BUCOKOCHBIX JICT U B YHUCJIC CEKYH/] B PA3HBIC MECAILIBI I'OAA.

, TaK KakK IIpU 3TOM YUYHUTBIBAIOT PA3JIMYUC B YHCJIC I[Heﬁ HE€ BHCOKOCHBIX H

B 3aBucuMOCTH OT THIA BOJHOIO pEXHMa PEKM M IPeodialarollero BHJA MCIOJIB30BAaHMS CTOKa PEKHM BOJOXO3AHCTBEHHBIM IO JeNAT Ha JiBa
pa3auyarouXcs Mo JUIMTeNbHOCTH nepuoaa: aumutupyoomuid (JII) u nenumurupyromuii (HII), a aumutupyromuii nepuoa COOTBETCTBEHHO Ha JiBa CE€30Ha:
mumutupyromuit (JIC) nu venumutupyronmii (HC). I'paHuiibl ce30HOB Ha3HAYAIOT €MHBIMHU IS BCEX JIET C OKPYIJICHUEM JI0 MECIa.

5.21 PacueTtHoe BHYTPUT'OAOBOC PACHIPCACICHUEC MCCAIHOTO (a B OTACJIIbHBIX ClIydasAaX U ,[[eKa,[[HOFO) CTOKa ONpCACIIAOT IJIA BOJOXO035MCTBEHHOI'O Ioja

pacyeTHOW BEPOATHOCTH MPEBBIIICHUS 5 pacz , COOTBETCTBYIOLIEH 3aJaHHOM IPOEKTHONW O00ECHEUYEeHHOCTH TapaHTUPOBAaHHON oTAau. JIInuTesnbHOCTh
# MHOTOJIETHETO IepuojJa, HeoOXoauMas JUIsl OIpeNeleHMs] PacueTHOTO KaJeHJAapHOro BHYTPUTOJIOBOTO PpACHpEleNeHUs CTOKa, JOJDKHA YIOBIETBOPATH
TpeboBaHusM TyHKTa 5.1. B 3aBUCHMOCTH OT JOCTaTOYHON JJIUTENLHOCTH HAONIOJACHUN *, ONpEAeNCHHOW MO YKa3aHHOMY KPUTEPHUIO TOYHOCTH, BBIACISIOT
CIEAYIOUIME TPYHIBI JIET: MO rpagalysM BEpOATHOCTEN MPEBBIICHUS CTOKA PEKU 32 BOJIOXO3SIICTBEHHBIN T'OJl, @ B METOJIaX KOMIIOHOBKH M PE€aJIbHOIO TOJIa TAKKE
Y 32 OT/JIEJIbHBIE PACUETHBIEC CE30HBI.

[Tpu nepuone nHabmoaenud # ot 15 mo 30 ner BBIAENAIOT TPU TPYMIbI JET: MHOToBoaHble roiel ( F <33,3%), cpenHue MO BOJHOCTU TOJbI
(33,3% < P £ 66,7%) u ManoBoaHbIe TobI ( F>66,7%). [Ipu nMpoaobKUTETLHOCTH HaO0ieHui Oosiee 30 JIeT BBIIENSIOT MATh FPYIIT: OYeHbh MHOTOBOIHBIC TOJIbI
( £<16,7%), maoroBoauble Toabl (16,7% < F< 33,3%), cpennue mo BomHocTH Toubl (33,3% £ P £ 66,7%), manoBoanbie Toabl (66,7% < F £ 83,3%) u oucHb
MajioBoAHbIe Tkl ( F >83,3%).

Bo Bcex METOOAax pacydeTra 110 3HAYCHHUAM CTOKa 3a OTACIbHBIC BOJIOXOS?If/iCTBCHHLIG oAbl (a B MCTOJaxX KOMIIOHOBKH W PCAJIBHOTO roga M 3a paCyYCTHBIC
BHYTPUT'OJOBBIC MHTCPBAJIbBI BPCMCHU: JII/IMI/ITI/IPYIOH_II/Iﬁ nepuon, HI/IMI/ITI/IPYIOH_[I/Iﬁ CC30H, HCHI/IMI/ITI/IPYIOH_II/Iﬁ CC30H, JIHMI/ITPIpy}OH_II/Iﬁ MECALl U I[p) OIIPCACIIAIOT



PACUCTHBIC KBAHTHUIIH. CTaHI[apTHbIMI/I KBAHTUJIAIMH KPHUBBIX PACTIPCACIICHHUA BepOHTHOCTeﬁ CTOKa ABJIAKOTCA CICAYIOIIUC: I MHOTIOBOAHBIX JICT, IEPHUOAOB,

ce30HOB u MecsteB - 1%, 3%, 5%, 10% u 25%; 11 ManoBOIHBIX JIET, IEPUOAOB, CE30HOB U MecsIeB - 5%, 90%, 95%, 97% u 99%, njis cCpeTHUX MO BOJHOCTH
set - 50%.

5.22 Ilpy uCHONB30BAHUU METOAA KOMIIOHOBKH paclpe/ielieHHe CTOKa MO MEepHOoJaM M Ce30HaM rojia OINpEeNeNsioT CleayrolmuM obpasoM. PacyerHbie
3HAYEHHUS! CTOKA 3a BOJOXO3SIMCTBEHHBIN TOJl, TUMUTUPYIOIIUN MEPUOJ, TUMUTUPYIOIIUNA CE30H M JIMMUTUPYIOIINI MECSI ONPEeNsiIoT M0 COOTBETCTBYIOIIUM

AHAIIMTUYCCKUM KPHUBBIM paCOpCACICHUA CTOKa C€ HMCIOJb30BAHUCM IIPpHUHIOHWIIA PABCHCTBA PaCUYCTHBIX BepOHTHOCTCﬁ MPCBBIICHUA CTOKa Ppacq 3a

BOJOXO3SMCTBEHHBIN IO {3, TMMUTUPYIOMIUI TIEPHOL Fm, JIMMUTUPYIOIIUNA CE30H Fru JIMMUTUPYIOITUNA MECSII] Foe. CTOK 32 HEJIMMUTUPYIOIIUN TIEPUO
OTIPEAETSIOT IO PA3HOCTU PACUYETHBIX 3HAYEHUI 00bEMOB CTOKA 33 BOJOXO3SIICTBEHHBIN IO/l M TUMUTHPYIOIINNA NEPUO, CTOK 32 HETUMHUTUPYIOIIUNA CE30H - 1O
Pa3HOCTU PACUYETHBIX 0OBEMOB CTOKA 32 JUMUTUPYIOIIHMHI IEPUO]] U TUMUTUPYIOIINUNA CE30H, a CYMMapHBIN 00bEM CTOKA BCEX HEJIMMHUTHPYIOIIUX MECSIIEB BHYTPU
HEJTMMHUTHPYIOIIETO CE30Ha - MO0 PA3HOCTH PACUETHBIX 00BEMOB CTOKA 32 JINMUTUPYIOLIUI CE30H U JTUMUTUPYIOLIUN MECSIII.

PacueTHble 3HaUEHHS] MECAYHOTO CTOKA BHYTPH JIMMUTHUPYIOIIETO CE30HA U HEIMMHUTHUPYIOIIETO CE€30HA OMPEAEISIOT C TAKUM PAaCYeTOM, YTOOBI MOTYYHUTh
JUISL OTHX CE30HOB HamboJiee HepaBHOMEPHBIC pacrpeaesieHus: cToka. C 3TOH HEeNb0 BHYTPU KaXIOTO M3 3TUX CE30HOB, BXOJSIINX B COOTBETCTBYIOIIYIO TPYIIITY
BOJHOCTH, MECSIUHbIE 00BEMBI CTOKA PACIONAraloT B YOBIBAIOIIEM IMOPSJIKE C YKa3aHHEM KaJeHIapHBIX MECSIEeB, K KOTOPbIM OHU OTHOcATcs. [lisi cocTaBHOTO
nepuoa (Harpumep, IJsl JUMUTHPYIOIIETO IEPHO/Ia), BKIFOUAIOIIETO B ce0s ABa ce30Ha (JIMMUTUPYIOIIUMA CE30H U HEIMMUTUPYIOITUN CE30H ), MECTYHBIE 00BEMBI
CTOKA pacrojiaraloT B MOPsIKe YObIBaHUS OTAEIBHO JUIS KaXKA0T0 U3 COCTABJISIONIMX WX CE30HOB (JTUMUTHPYIOIIUN CE30H U HEJTUMHUTHPYIOIIUN ce30H). Kaxnomy
PaH)XKMPOBAaHHOMY MECSIMHOMY 3HAUEHUIO KaKJOro M3 # JIET, BXOASIINX B PacCMaTpUBAEMYyIO TPYIIIy BOJHOCTH, MIPUCBAUBAIOT CBOM MOPSAKOBBIA HOMmep. Jlis
BCEX #2JIeT JAHHOW TPYIIBI BOJHOCTH MPOU3BOIAT CYMMHPOBAHHE MECSAYHBIX OOBEMOB CTOKA, MMEIOIIUX OJUHAKOBBIC MOPSIKOBHIE HOMEpPA B MONYUYEHHBIX
PaHXUPOBAHHBIX UX BHYTPUCE30HHBIX psnax. IlyTem crnokeHus 3TUX CyMM JUIsl BCE€X A MECSLEB, BXOISAIIMX B pacCMAaTpUBAEMbIA CE30H, HAXOAAT UX CyMMY 3a
ce30H. /JleleHHMeM CyMM CTOKAa MECSIeB, MMEIOUIMX OJMHAKOBBIE IOPSIKOBBIE HOMEpA, Ha HX OOLIYyI0 CyMMY 3a CE€30H ONPENENSIOT OTHOCUTEIbHOE
BHYTPHCE30HHOE paclpesiefiecHue cToka (Mo MecsaM BHYTPH Ce30Ha B JOJSIX OT €IUHHIIBI WM B MPOIEHTaX OT CyMMapHOro oO0bema cToka). [lomydueHHBIM
CPEIIHUM 3a #2 JIET MECSIYHBIM J0JIsIM (i %) BMECTO NMPUCBOCHHBIX PaHee MOPSAIKOBBIX HOMEPOB MPUCBANBAIOT HAa3BAHUS TOTO KaJ€HJAPHOTO MeECsIa, KOTOPBIM
BCTpeuascsi HauboJiee YacTo MPH CI0KEHUU YKa3aHHBIX # 3HAUEHUH MECSYHOTO CTOKA OJJMHAKOBOTO HOMEpa M3 BCEX JIET pacCMaTpUBaeMOM IpaJallii BOJHOCTH.
Takum ke WM yIpOIIEHHBIM crocoOoM (0e3 paHKHUpOBAHHS U TEPECTAHOBOK MECSYHBIX 3HAYEHHH CTOKA, TO €CTh METOJOM pacyeTa CPeAHUX MEeCSUHBIX
3HAYEHUH 3a TO/IbI TaHHOW IpaJallii BOJHOCTH) HAXOMST pacue€THBIE OTHOCUTENIbHBIE MECIYHBIC 3HAUYEHHS CTOKA BHYTPU HEIMMUTHPYIOIIETO Mepro/a.

PacueTHble MecsiuHbIE 3HAUEHHUS CTOKA OMPEACINAIOT KaK MPOU3BEACHHUS UX OTHOCUTENIbHBIX 3HAUEHHUH (J0JIel OT CE30HHOT0) Ha PacCueTHOE 3HAYEHUE CTOKA
COOTBETCTBYIOIIETO CE€30HA 3aJJaHHON BEPOATHOCTH MPEBBIIICHUS. JTHU pacdyeThl MPOU3BOMST MO CE30HAM JIsl Bcex mecsaieB BI'. OTHOCUTEIbHOE BHYTPUTOI0BOE
pacmpesieieHne MECSYHOT0 CTOKa B JIOJIAX (WIJIM MPOIIEHTaX) OT 00beMa CTOKA 32 BOJOXO3SIMICTBEHHBIN TOJ BRIYUCISIOT AETICHUEM PACYETHBIX MECSYHBIX 00BEMOB
CTOKa Ha PAaCYETHOE rOJ0BOE €ro 3HAYCHHUE 3aJaHHON BEPOSATHOCTH MPEBBIIICHHUS.

[Tpumepsl pacuera BHYTPUTOJOBOIO paclpeiesIeH sl CTOKa METOJJOM KOMIIOHOBKY MPUBEEHBI B IPUIIOKEHUU A U padote [5].



5.23 OnpeneneHye BHYTPUTO0BOTO PaclpeIeIeHNsl CTOKa METOI0M PEAIbHOTO I'O/la OCHOBAHO HA BBIOOPE PACUETHOTO BOJOXO3SIMCTBEHHOTO T0O/1a U3 YHCIa
(aKTHYECKHX C WCIOJIB30BAHUEM NPHHIUIIA HAHOOIbIIeH OJM30CTH BEPOSTHOCTEH NPEBBIICHHUS CTOKA 33 BOJOXO3SMCTBEHHBIN TOJ, JIUMHTUDPYIOIIHN NEPHO,
JIMMUTUPYIOIIMH CE30H M JTUMUTUPYIOIIUH MECSI] K PACUETHOW BEPOATHOCTH MPEBBILIEHUS. ITOT BHIOOP MPOM3BOAAT M3 uucnia J -x yer (ot J=1 go J =#; # -
YHCIIO JIET C TOAOBBIM CTOKOM 33JJaHHOU TpaJaliiil BOJAHOCTH) PACUETHOW TPYIIIBI BOJHOCTH C MCIIOJIB30BaHNUEM CIIEAYIOIIETO YCIOBUS:

2 2
*"i"'PJ-' = (e peu:n::'_j (i pau:q:'j +

+ (B = B3 * (P~ Boaen ) (5.39)

rae ﬁPj - CyMMapHO€ OTKJIOHEHHUE, KOTOPOE ONMPEAEIISIOT JJIs KaXkI0r0 U3 #2 J -X HCCIIEAYEMBIX BOJOXO3AUCTBEHHBIX JIET, BOIIEAIIMX B PACYETHYIO IPYIIIY JIET
3aJ]aHHOM T'paJalliy BOJHOCTH;

£ pac - PACUETHAsI BEPOSTHOCTD NIPEBBILICHNUS, IPUHUMaeMasi OJMHAKOBOU JJIsl BCEX PACUETHBIX MHTEPBAJIOB BPEMEHU;

Fr, fim, fm, fm - 3HaueHMs BepOATHOCTEH NpPEBHILICHMS CTOKA 3a BHIOPAHHBIA BOJOXO3SNMCTBEHHBIA IO W €ro JIMMHUTHPYIOLIUHA HEPUOL,

JUMUTHPYIOIIUI CE30H M JMMUTHPYIOIIUI MeECSIl B PacUyeTHOM CTBOPE PEKH, OIMpeesieMble 0 KPUBOW BEPOSTHOCTEH MPEBBINICHUS COOTBETCTBYIOIIETO
CTOKOBOTO psijia coryiacHo 5.1-5.16.

B KadecTBe pacyeTHOro Tofa MPUHUMAIOT TOT BOAOXO3AHCTBEHHBIH TOJ, M KOTOporo mo dopmyie (5.39) momyueHo HanMeHblee 3HadeHHe 257 . DTOT
BOJIOXO3SIICTBEHHBIN TOJ] MPUHUMAIOT B KAY€CTBE MOJICITH OTHOCHTEIHLHOTO BHYTPUTOIOBOTO paclpeiesieHus: CTOKa (B JOJSX TOJJOBOTO 00beMa CTOKA).

PacueTtHoe pacnpeneneHue CToOka B 3TOM METO/IE€ BHIYUCIISIIOT ITyTeM YMHOKEHHS MECSIYHBIX JI0JIeH CTOKa Ha TOJI0BOM 00bEM CTOKAa PacueTHON BEPOSITHOCTH
MIPEBBILICHHUS, ONIPEIEISIEMbIH 0 aHATUTUYECKOM KPUBOH 00ECTIEUeHHOCTH.

5.24 Merton CpeaHUuX pacnpeneﬂeHI/IfI CTOKa 3a BOJOXO3SMCTBEHHBIM I'oj 3aJdaHHOI rpajgannuu BOAHOCTU OCHOBAH Ha pacydCTC CPCAHUX OTHOCHUTCIBHBIX
pacnpeueneHHﬁ MECSYHBIX 00BEMOB CTOKA OT TOJIOBOM HX CYMMBI IMYTEM OCPCAHCHUA OTHOCHUTCIBHBIX 3HAYEHUH CTOKa KaXXJOro i-ro Mecslia 3a BCe Toabl,
BXOJAIIHME B TY WM HMHYKO I'padallito BOJHOCTH. Ot pacripeaciCHus ABJIAKOTCA TUIIOBBIMHW IS KaXJ0H OTIEIbHOM T PyHnIbl XapaKTCPHBIX MO BOAHOCTU JICT.
PacueTnoe pacnpeaciicHue MECAYHOTO CTOKA BBIYUCIIAIOT IMYTEM YMHOXKCHUA MCCAYHBIX JIOHeI)’I CTOKa I/IHTepeCYIOHIeI\/’I rpajganuu BOJHOCTH Ha 00beM CTOKa 3a
BOJOXO03SMCTBEHHBIN IO/ 3aJaHHOM BCPOATHOCTHU IMPCBBIIICHUA. Ilocnenauit OIIPCACIIAOT 110 aHATUTHYSCKOMN I(pPIBOﬁ 00€CIICYCHHOCTH.

I[J'IH paﬁOHOB, B KOTOPBIX paCYCTHOC pACIIPCACICHNUEC CTOKA IO CE30HaAM U MECAIlaM IMPAKTHYCCKU HEC 3aBUCUT OT BOAHOCTHU I'0Jid, paCYCThbl paCCMaTPUBACMBbIM
MCTOAOM CBOIATCA K YCTAHOBJICHHUIO CPEIHETO 11O BCEM I'OJlaM pacpeaCICHUS CTOKaA 10 MECAIaM (I[eKaJIaM) B ITPOLEHTAxX OT roa0BOTO CTOKA.



5.25 Onpenenenye pacueTHOrO BHYTPUIOAOBOIO pACIpENENIeHHs CYTOYHOTO PEYHOTO CTOKAa BOJBl BHYTPH Troja MM XapaKTEPHOIO €ro INepuoja,
HE3aBUCHMO OT XPOHOJIOIMUECKOT0 X0/a CTOKA, IPOU3BOIAT IIyTEM [TOCTPOSHHSI KPUBBIX MPOIOJKUTEIBHOCTH CYTOYHBIX PACX0J0B BO/bI. MOT'YT HCIOJIB30BaThCA
CJIEYIOINE BU/IbI KPUBBIX:

a) CpCaHAA MHOTI'OJICTHAA roaoBas KpuBasg NPOAOJDKUTCIIBHOCTH CYTOYHBIX PacXOodOB BOJLI, JAar0lias XapaKTCPHUCTUKY CPCAHCTO MHOI'OJICTHCTO THIIOBOI'O
pacapeacii€CHnusd CYTOYHbBIX paCcXoa0B BOJEI,

0) cpenHsisi MHOTOJICTHSISL KpHBas MPOAOKHUTEIBPHOCTH CYTOYHBIX PAcXoJIOB BOJBI 3a TOT WJIM HWHOM pacyeTHBId mepuoj Troja (HaBUTAIIMOHHBIN,
JIECOCIIJIABHOM, BETE€TAIIMOHHBIN H T.1I.).

Br160p KpHBOH OMPEeNsioT XapaKTepoM pemaeMoi MPakTUIecKoi 3a1aun. KpuBbie mpoI0KUTEIEHOCTH CYTOYHBIX PACXOA0B BOJBI CTPOST CIIEIYIOIIUM
obOpazoM:

a) CPEIHIOI0 MHOTOJIETHIOIO TOJIOBYIO KPUBYIO MPOJOKUTEIBHOCTH CYTOYHBIX PACXOJOB BOJIBI ONPEAENSIOT IMYTEM OCPEIHEHHUS OPJIMHAT €XKErOJHbBIX
KPUBBIX CpPEIHECYTOYHBIX pacxomoB Boael 30-, 90-, 180-, 270- um 355-CyToyHOH MNPOAOIDKUTENBHOCTH (WM COOTBETCTBYIOIIMX OTHOCHTEIBHBIX
MIPOJOIKUTENBHOCTEN CTOsIHUS, paBHBIX 8%, 25%, 50%, 75% u 97% o6mel nmuTenbHOCTH roja) U aOCONMIOTHBIX (CPOYHBIX) 3HAYEHUNW MaKCHMAalbHOTO U
MUHHMAaJIBHOTO PAacXO/0B BOJBI 32 KOHKPETHBIE T'OJbI HAOMIOACHUN. AHAIOTHYHBIM 00pa3oM CTPOSIT CPEIHIOI MHOTOJETHIOI KPUBYIO MPOJOIDKUTEIHHOCTH
CTOSIHUS CPEIHECYTOYHBIX PACXOJI0B BOJIBI 32 TOT UM MHOW PacueTHBIA BHYTPUTOJI0BOM nepuol. Ee opAnHaThl MOTYT BBIpa)KaThCs B JOJSX CPEIHEMHOTOJIETHETO
pacxo/a BoJbI 32 pacCMaTpUBaeMblil IEpHUO (BEreTallMOHHBIN, HABUTALIMOHHBIN U T.J.), @ a0CIIUCCHI - B IOJISIX €0 AJIUTEIbHOCTH;

0) eXKEeroIHy0 KPpUBYIO MPOAOIKUTEIBHOCTH CYTOYHBIX PACX0JI0B BOJIbI CTPOSAT HAa OCHOBE PACIOJIOKEHHBIX B YOBIBAIOIIEM IMOPSAJIKE CYTOUHBIX PACXO0J/I0B
BOJBI KOHKPETHOTO IoJla. JTUM PAHKMPOBAHHBIM 3HAUYEHUSAM IIPUCBAUBAIOT MOPAIKOBbIE HOMEpPA ¢ 1-ro mo 365-i unu 366-i. IIpn sTOM B KauecTBe pacxoaoB
BOJbl IIPOAOKUTEIBHOCTRIO CTOSIHUSL 1 cyT ¥ 365 (wnim 366) cyT UCMONB3YIOT JaHHBIE COOTBETCTBEHHO O MAaKCUMAaJIbHOM M MHUHUMAIbHOM CPOYHOM (a He
CPEAHECYTOUYHOM) pPacxo/1ax BOIbI.

KpHByI0 Ipo10JKUTEIBHOCTH CYTOYHBIX PACXOJOB BOJBI Ul PACUETHOW YaCTH KOHKPETHOrO roja (BereTallMOHHOIO, HaBUTALMOHHOTO, JIECOCILUIABHOTO
nepuojia M T.J.) CTPOSIT aHAJIOTMYHBIM 00pa3oM IO JaHHBIM O PAcHOJIOKEHHBIX B YOBIBAIOIIEM MOPSIAKE CPEAHECYTOUHBIX pacxodax BOJBI M HUX MOPSIKOBBIX
HOMEpax. JTH MOPSIKOBbIE HOMEpa MOTYT OBITh 3aMEHEHBI UX OTHOCUTEIFHBIMU XapaKTEePUCTHKAMHU, BBIPQXKEHHBIMHU B JIOJIIX WM B MPOLIEHTaX OOIIEro yucia B
pacueTHOM Tmepuojie. BbIOOp yKa3aHHBIX pacueTHBIX BHYTPHUTOAOBBIX NEPUOAOB (BEr€TAllMOHHBIN M T.JI.) MPOU3BOJAT C YY4ETOM LEeJed MPOEKTUPOBAHMS U
0cO0EHHOCTEH N3yuyaeMoro oObeKTa.

MakcuMAaJIbHbII CTOK BOJbI BECEHHET0 MOJIOBOAbS H J0KIE€BbIX MABOIKOB
5.26 PacueTHbIc XAPaAKTCPUCTHUKU MAKCHMAJIBHOI'O CTOKa BOJbI PCK BCCCHHCI'O IIOJOBOABA U HOOXKICBLIX IMABOAKOB CJICAYCT OHNPCACIATH COTJIaCHO



TpeboBanusm 5.1-5.16.

5.27 I[JISI PEK C NPOAOJLDKUTCIBbHOCTBIO CTOSAHUA MAKCUMAJIBHBIX PacXOAdO0B BOAbI BECCHHCTO IMOJIOBOAbA W NOXKICBLIX IMABOJKOB, paBHOﬁ CyTKaM 1 60.]166,
pacueT NpOU3BOIAT 110 CPECAHCCYTOUHBIM 3HAYCHUAM, MCHEC CYTOK - I10 CPOYHBIM pacxogaM BOIBI.

HpI/I MMPOXOKACHUHN MAKCHUMAJIBHOI'O pacxoda BOJbI MCKIAY CpPpOKaMH Ha6JIIO,I[eHI/II>'I €ro 3Ha4C€HUEC OIpCACIIAOT Ha OCHOBC YCTAHOBJICHHUA COOTHOIICHHA
MCKAY MIHOBCHHBIMU M CPCAHCCYTOYHBIMH €TI0 3HAYCHUAMH 110 IOaHHBIM HSMGpGHI/Iﬁ Apyrux JieT C HanOOJIbIINMHU pacxogaMu BOABI HWJIM IO AAaHHBIM
PCK-aHAJIOT'OB.

5.28 HpI/I HCEBO3MOXHOCTHU PA3ACJICHNUA MAKCUMAJIbHBIX I'OJOBBIX PACXOA0B BOJAbI HA MAKCUMYMBbI JOXKACBLIX U TAJIbIX BOJ AOITYCKACTCA ITOCTPOCHUC KPUBBIX
pacrnpeaciiCHus CKECTOAHbIX BGpOHTHOCTGfI MPEBBINICHUA MAaKCUMAJIBHBIX PACXO0A0B BOJbI HE3AaBUCUMO OT UX IIPOUCXOXKIACHUA.

5.29 [Tpu HEOTHOPOAHOCTH MaKCHMAJBLHBIX PACXO0B BOJBI HCIIOJIB3YIOT COCTaBHBIC KpUBBIe pactpeneneHus (cm. 5.12). Jlomyckaercst Takke IpUMEHEHUE
YCEUEHHBIX paCHpeeIeHUi, KOTOpble pa3pabdoTaHbl Ui YaCTHOTO Cliydas, - pas/ieJieHHe Ha JBE OJHOPOIHBIE COBOKYMHOCTH MO MEAMAHHOMY 3HAYEHHUIO.
CymiHoCcTh yceueHMs] KpUBOM pacmpeielIeHUs] COCTOMT B TOM, YTO PacCMAaTPUBAIOT TOJBKO BEPXHIOI YaCTh KPUBOHM pacrpeiesieHus MaKCUMaJIbHBIX PacXoJI0B
BO/JIBI.

OcHOBHOE pacyeTHOEC BBIPAXKEHUEC A1 OLICHKHM CPEIHEro -+ II0 METOLY HpI/I6J'II/I)KeHHO HauOOJIBIIIErO HpaBHOHO,I[O6I/I$I HUMCCT C.]'ICI[YIOH_[I/Iﬁ BU:

xg = Xppz w(C), (5.40)
nid
P
e Xpjz = ——- cpeaHeapu(pMeTHIecKoe 3HaUCHNE BEPXHEH MTOJIOBHHBI paH)XHUpoBaHHOTO psina (5.41);
A

-1
2| = X
oy =1+ 2| Sme ma
a2 N p[ X ]] . (5.42)

3nech 3HaueHus pynkuuu ©(CL ) npusenens B npunoxenuu b, Tabnuua b.4;

y=1/C2



OlEeHKy MaKCHMAIBHOTO IIPABAONOA00MsS KO>()(GUIMEHTa M3MEHYUBOCTU ) ONPENENIAIOT YEpe3 CTATUCTHKY }‘*2”;2 C IOMOMIBIO Ta0YJIMPOBAHHOU

3aBucuMocTH (mpwiiokenue b, Tabnuma b.5), rae }‘2,!;2 - CTAaTUCTHKA, BBIYMCIISIEMAsl MO0 BEPXHEW IOJIOBMHE PAH)XUPOBAHHOTO psiia (aHAJOTHYHO IOJHOMY
pacrpeiesieHHo):

ni2 .
>lg—

1
Ay, = 2 (5.43)
" niz

HOpH,I[OK pacuceToB MIPHU UCIIOJIB30BAHUHN YCCYCHHOI'O raMMa-paclpeaACIICHUA CHG,I[YIOHIHI;'IZ

- I/ICXOI[HHﬁ pAa paciiojiaracTces 1mo Y6I>IB8.HI/II-O;

- 110 BhIpakeHu1o (5.41) HAXOAAT cpeHee 3HaUCHHE BEPXHEW MOJIOBUHBI PAHKUPOBAHHOTO pAlla %nf3;

- 110 BHIP@KEHHIO (5.43) BHIYHCIISIOT CTATHCTHKY "27 |

- 110 TIOJIYY€HHOMY 3HAUY€HUIO0 }‘*2” {2 B COOTBETCTBUHU C npuioxenreM b, Tabnuna b.5 HaxoaaT 3HaueHne koappumeHTa L
- 110 BBIpakeHuto (5.40) HAXOAAT OIIEHKY () ;

- otHomenue ' { T, onpenensior B cooTBeTCTBHH C 5.7.

5.30 PacueTHble MakCHMalbHbIE PacxXoJlbl BOABI 3apETyIMPOBAHHBIX PEK OMPENENSAIOT HCXOJAS W3 PacyeTHOTO MAaKCHUMaJIbHOTO PacxoAa BOJABI PEK B
€CTECTBEHHOM COCTOSIHUM C YYE€TOM H3MEHEHHUS €ro B pe3yJibTaTe XO3SNUCTBEHHOW AESITENbHOCTH B OacceilHe peku W TpaHchopMmalnuu MpOeKTUPYEMBIMU HIIH
JNEHCTBYIOIMMHU BOJOXPaHUIUIIIAMM.

Ha PCKax € KaCKaJHbIM PACIIOJIOKCHUEM TUAPOY3JIO0B PACUCTHBIC MAKCUMAJIBHBIC PACXOAbl BOJABI CICAYCT ONPCACIIATL C YUCTOM BJIMAHHA BBIHICIICIKAIIIUX
THAPOY3JIOB HA IMPUTOK K HUKCPACITIOJIOKCHHBIM 1 OoKOBOI IMPUTOYHOCTHU MCKIY TUAPOY3JIaMHU.

5.31 K 3Ha4eHUsIM pacdyeTHBIX MAKCHMAIBHBIX PACXOJO0B BOJIBI Qp% BeposATHOCThIO TpeBbiieHust 0,01% crnenyer npubaBisITh TapaHTUHHYIO MOMPABKY



ALy, | onpenensemyro o popmysie

Ay = @ En 1 G N (5.44)

rae o - Kod(hPUIMEHT, XapaKTEPHU3YIONIUH THUAPOJOTHYECKYI0 H3YYEHHOCTh PEK; NMPUHUMAIOT paBHBIM 1,0 JUIsi THAPOJOTHYECKH HW3YYEHHBIX PEK, Korja
BBITIOJIHSIIOTCA YCJIOBUS 5.1, BO BCeX OCTaJIbHBIX cllydasx - 1,5;

M - gucao ner Ha6J'IIo,Z[eHHI>i C Y4€TOM HNPUBECACHUS K MHOT'OJICTHEMY IICPUOY;

Zp 017, - BenuumMHa, XapaKTepU3yIOIIas CIYYaiHYIO CPEHIO KBaJPATHUIECKYIO OMIMOKY PACUETHOrO PAcX0/a BOJbI EXKETrOHON BEPOSATHOCTH MPEBBIICHHS
F=0,01%, onpenensemas o npwioxkenuro b, rabmmma b.6.

IonpaBka £4J001% NOMKHA NPUHAMATLCS PaBHOH He Gonee yeM 20% 3HAYEHMs MAKCHMAIBHOTO Pacxoja BOAbl &nn1% . IIpHHMMaeMblil pacuyeTHbIIt
pacxo ¢ y4eToM rapaHTUHHOMN MOMPaBKH HE JOJDKEH ObITh MEHBIIIE, YeM HauOOJbIINI HAOII0ICHHBINA PACcXOI.

PacueTHble Fl/l)lpOFpaq)bI CTOKaA BO/JIbI PE€K BECCHHEI0 MOJOBO/AbA U T0KACBLIX ITABOJIKOB
5.32 PacueTHbIC rI/II[porpa(be CTOKa BOABI BCCCHHECTO ITOJIOBOABA N JOKICBLIX ITABOAKOB HCO6XO,Z[I/IMO paCcCUUTBIBATD IIPU MPOCKTUPOBAHUU BOAOXPAHUIIUIIIL,
OTBOJEC BOJ OT COOPY)KCHI/II\/'I B MCPUOJ HUX CTPOHUTECILCTBA, PACUYCTC 3aTOIIJICHUA oMM U JIMMAaHOB, IPOITYCKEC BBICOKHX BOJ Y€pPE3 MOOPOXKHBIC U JPYruc
HCKYCCTBCHHBIC COOPYIKCHUA.

5.33 ®opMy pacueTHbIX TuAporpadoB MPUHUMAIOT MO MOJAESAM HAOJIOJICHHBIX BBICOKMX BECEHHHUX IOJIOBOJMM MM JIOKAEBBIX NMABOJKOB ¢ HauOolee
HeOaronpusATHON UX GOPMOH, JIJIs1 KOTOPBIX OCHOBHBIE 3JIEMEHTHI THAPOTrpadoB U MX COOTHOLIEHUS TOJIKHBI OBITh OJIN3KU K PaCYETHBIM.

Jlns pacuera OTBEPCTHIl TOPOXKHBIX M JIPYIMX HCKYCCTBEHHBIX COOPYKEHUH JOIMycKaeTcs NMPUHUMATh CXEMaTH3alUI0 THAPOrpadoB CTOKAa BOJBI peEK
BECEHHET0 TI0JI0BO/IbS U JIOKIEBBIX MTABOJIKOB 10 T€OMETPUIECKUM (hopMaMm.

5.34 I'maporpadbl pedyHOro cToka cjielyeT PacCUMThIBATH MO PABHOOOECHEUEHHBIM 3HAUEHHUSIM MAaKCHMAJbHOTO pacxoja BOJbl, 00beMa CTOKAa BOJbI
OCHOBHO BOJIHBI U 00bEMa BCETO0 BECEHHET0 MOJIOBO/Ibs (J107K/1€BOT0O TIAaBOJIKA) PACUETHON BEPOATHOCTH MPEBBILLICHUS.

5.35 Pacuetnble ruaporpadbl CTOKa BOJIBI PEK ONPEICIISIOT:



a) U1l BECEHHETO IMOJIOBOABS - MO CPEAHECYTOUYHBIM pacxojaM BOABI; THAporpadsl BHYTPUCYTOUHOTO XO/a CTOKA BOJBI PACCUUTHIBAIOT, €CIIM 3HAUYCHUE
MaKCHUMaJIbHOI'O MTHOBEHHOT'O pacxo/ia BoJbl B 1,5 pa3a 6osblie COOTBETCTBYIOIIEIO €EMY CPEAHECYTOUHOIO pacxo/1a BObI;

0) JU1s TOKIEBBIX MABOJIKOB - IO MTHOBEHHBIM Pacxoam BOJIbI.
5.36 Bo16op MeToaa mocTpoeHus pacueTHOro ruaporpada u HaTypHON MOJENH 3aBUCHUT OT 3a/1a4, JUIsl pEIICHUs KOTOPhIX OH UCIOJIb3YeTCs:

a) IPU MPOECKTHUPOBAHUH THAPOTEXHHUUYECKUX OOBEKTOB C OTHOCUTEIBHO HEOOJBLIONW PEryIHpYyIOUIel eMKOCThIO BOJOXPAHMIIMINA HCIOIB3YIOT MOJAETh
OJTHOBEPITUHHOTO THaAporpada ¢ HaubOIBIIUM MAKCUMATBHBIM PACX0JIOM BO/IBI,

0) mpu OOJNBIINX PETYIUPYIOLUINX €MKOCTSAX, COIOCTABUMBIX C MOJHBIM OOBEMOM IOJIOBOAMN (IIABOAKOB), UCIIOJIB3YIOT MOJENb C HAaMOOJIBIIUM 00BEMOM
110JI0BO/IbS (ITABOJIKA) M HANOOJIbILEH COCPEAOTOYEHHOCTBIO CTOKA B LIEHTPAJIBHOM YacTH rujporpada;

B) Il p€K C MHOTOBEPIIMHHBIMU TUAporpadaMu cieayeT BHIOMpATh TaKyl0 MOJENb U3 YKCIa MHOTOBOJHBIX JIET, B KOTOPOW HaWOOIbIIas BOJHA MOCJIE
KOPOTKOT'O TPOMEXKYTKA CIECTYET 3a MEHBILIECH BOJIHOM;

T') IpY KacKaje BOJOXPAHMIIHIL CTPOSAT PacUeTHBIN TUApOrpad mpUTOKa K BEpXHEMY THAPOY3IY U TUAPOrpads 00KOBOI MPUTOYHOCTH MEKAY TUAPOY3ITAMU.
ITpu 3TOM BBHIOMPAIOT MOJIENb, OOIILYIO [Tl BCErO KacKaaa;

1) U1 pa3BUTBHIX CHCTEM WH)KEHEPHOH 3allMThl, BKIIIOYAIOIIMX HapsAAy C BOJOXpAaHWIMIIAMU OOBaJOBaHHE, PETYJIMPOBAHUE PYClIa pEeKH U Jpyrue
MEPOIPUATHS, CTPOSIT pacdeTHBIE THIPOrpadbl BO BXOJAHOM CTBOPE Ha OCHOBHOW peke U ruaporpadbl O0KOBOM MPUTOYHOCTH HA BCEM MPOTSKEH MM MHXKEHEPHOU
3alUTHI 110 OOIIEH U1 BCE CUCTEMbI MOJIEIH.

5.37 OCHOBHBIE AIIEMEHTBI PACUeTHOI0 THporpada cToka BOJbI PeK: MaKCUMAaJIbHBIN PacXoja BOAbI, 00bEM BECEHHEro MOJO0BO/AbS (IOXKJIEBOrO MaBOJKA),
00BEM OCHOBHOM BOJIHBI PACUETHOW BEPOSITHOCTH NPEBBIIICHUS, a Takke OOKOBYIO NMPUTOYHOCTH OMPEIENSIIOT MO JaHHBIM THIPOMETPUUYECKUX HaOIroAeHUMN

coryacHo TpeboBaHusiM 5.1-5.17.

5.38 O6H_IYIO NpOAOJIKUTCIIBHOCTE BCCCHHCTO IMOJIOBOABA JJIA OOJIBIINX H CpCAHUX PCK, BKIIOYAAd HOXICBLIC MMABOAKW Ha CIaJC MOJIOBOJAbA, MPUHUMAKOT
OHHHaKOBOﬁ JJI1 BCEX JICT U CTBOPOB KaK Ha OCHOBHO PEKE, TaK U Ha IMIPHUTOKAX IMPU YCJIOBHUU BKIIFOUYCHUSA B €€ MPECACIIBI MPOAOJDKUTECIbHOCTH BCEX HOJ'IOBO}II/If/i.

Haznauenmne nepuoaa O6HI€I>1 IPOAOJDKUTCIIBHOCTH BECCHHETO IMOJIOBOABA AOMYCKACTCA NMPHUHHUMATh NMEPEMEHHBIM [JId PA3HBIX JICT, HO OAWHAKOBBIM IIO
AJINHE PCKU.

HpOI[OJDKI/ITeJIBHOCTB OCHOBHOH BOJIHBI, BKJTIOYAIOIIIEH MaKCUMAJIbHYIO OpJUHATYy, CJICAYCT IIPUHUMATDH IIOCTOSSHHOM B IOJBHMKHBIX rpanunax ajigd BCEX JIET



HCXOJIS U3 YCIIOBUS HAUOOJIbINEro 00beMa cToKa (IPUTOKA) 3a PUHSATHIN IEPHO/I.
5.39 Pacuer runporpadoB BeCEHHETr0 MOJIOBO b (JI0KIEBOTO TTABOJIKA) BHITIOTHSIOT CICAYIOIIMMH METOaMH:

a) Mepexo0M OT Tuaporpada-Moaenu K pacueTHOMY Tuaporpady myTeM yMHOXKEHHS OpuHAT Tuaporpada-mMoaend Ha Kod(GUIIMEHTHI, onpenensieMble 1Mo
dhopmynam:

o =Cp!Cn; (5.45)
ky = (VP =B 400 Qp P, —s6 400000 : (5.46)
ey =y —V )iV =V | (5.47)

rac Qm ) Qp - MaKCHUMAaJIbHBIN CpeI[HecyTO‘IHBIﬁ pacxog BOAbI BCCCHHCIO IIOJIOBOAbSA WJIHU MT'HOBCHHBIN 4 J0XKIACBOT'O ITaBOAKA COOTBECTCTBCHHO [JIA

ruporpada-Moaenu 1 pacdeTHoro ruaporpada, M= /c;
Vm# ¥y - 00eM OCHOBHOI! BOITHBI COOTBETCTBEHHO IS THAPOrpada-MOIENH i pacyeTHOro Tuaporpada, M- ;
' ! o
V¥ ¥p - IOMHBIN 06BeM BECEHHETO MOJI0BO/IbA (I0KIEBOT0 MABOAKA) COOTBETCTBEHHO JUTS THAPOrpada-MOAETH U PACUeTHOTO Tuaporpada, M- ;

0) mepexomoM OT ruaporpada-MoAend K pacdeTHOMYy Truaporpady ¢ nIpumeHeHHeM kod(pduuuenra 4y , ompenensemoro no dopmyne (5.45), u
xkoa(pduumenta &, onpenenseMoro no Gpopmysie

e = (gm () Ty L), (5.48)

rae dm, qp - MOAYJIb MAaKCUMAJILHOTO CPCAHCCYTOUHOTO pacXoaa BOAbI COOTBCTCTBCHHO JJIA rnuporpa(pa-MozLenH " paCyYCTHOIO maporpaq)a, M3 /(CI(M 2 ),

"Egm ) "ggp - CJIOM CTOKa BECEHHET0 MOJIOBOIbS (I[O)KI[CBOFO HaBO,Z[I(a) COOTBCTCTBCHHO IJIA I‘I/II[pOFpa(ba-MOILCJ'II/I " paC4Y€THOT'O rnnporpa(pa, MM.



[lepexon ot ruaporpada-Moaein K pacyeTHOMY TUApPOrpady mo MeTony, yka3aHHOMY B ITyHKTE 0), BO3MOKEH TOJIBKO MPHU COOIIOACHUH YCIOBHIA:

Yp =Tm; Fsp = Fsm,

rae “tfm, Yp-K03()(PULIMEHT NOTHOTHI A ruAporpada-Moaean U pacyeTHOro rujiporpada ¥ COOTBETCTBEHHO, OIIpeesieMbli 10 popmyie

y=gti 001164, (5.49)

Esm, ®s,p - KO3 PHUIMEHT HECUMMETPUYHOCTH COOTBETCTBEHHO ISl TUAPOrpada-Moaesi U pacyeTHOTO ruiporpada, onpeaesieMblii mo Gpopmyie

ko =h,lh (5.50)
¢ - MOAYJIb MAKCUMAJIBHOTO CPEHET0 CYTOYHOTO Pacxoia BOJbL;

#2 - CIIOM CTOKA BECEHHETO MOJIOBOIbsI (/I0’K/IE€BOTO IMABOJIKA), MM;

£ - IPOOJDKUTEIILHOCTD BECEHHET'O I10JIOBOIbA (I[O)KI[@BOFO CTOKa), CYT,

%2, - cII0} CTOKA 32 TIEPHOJI TIOJEEMA BECEHHETO MOJNOBOIbS (OKIEBOr0 MAaBOKA), MM.
KoOpaMHATHI pac4eTHOTO ruporpada ONpeeNsoT B 3aBUCHMOCTH OT Kodpduimentos &1 u & mo Gpopmysam:
= Q:',mkl : (5.51)

E = Lk (5.52)

rac Qz',m ; Q:‘ - pacxXoabl BOJALI B -10 CANHUIY PACUCTHOTO BPEMCHU COOTBETCTBCHHO IJIA rHﬂporpa(ba-Monenn " paCYCTHOI'O mﬂporpauba, M3 ;

f‘z’,m n f,!- - OpAvuHaTa BpEMCHU COOTBECTCTBCHHO JIA rm[porpa(ba-MonenH " paCYCTHOT'O mnporpaq)a.



3a Hayajio oTcyera BPEMCHU f‘z’,m IIPUHHUMAIOT Ha4aJIO IIoAbEMAa BECCHHET'O ITIOJIOBOAbSA (,I[O}K,I[GBOFO HaBO,Z[Ka).

5.40 Ompenenenre TUAPOrpadOB BHYTPHCYTOUHOIO XOJa CTOKA CICAYeT MPOM3BOMUTH IO METOAY, yKa3aHHOMY B 5.37; oOo3HaueHus B (Hopmyrax
(5.48)-(5.50) mpuHKMAIOT CIIEAYIOLINE:

Gm, ¥p - MOIYTh MAKCHMMATFHOTO MTHOBEHHOTO PAacXo/1a BOJIEI COOTBETCTBEHHO IS THAPOrpaha-MoIeI U PacUeTHOro ruaporpada, M= /(c-kM2);
R, Bp - MAKCHMAJIBHBINA CYTOUHBIN CIOH CTOKA BECEHHETO MOJIOBOIbS COOTBETCTBEHHO JUTS THAPOrpada-MOIeTH M PACUeTHOTO TUAporpada, Mm;

#2,, - cII0li CTOKA 3a IIEPHOJ IT0JbeMA MAKCUMAJIBHOM CyTOYHOM BOJHBI BECEHHETO II0JI0BObS, MM;

i- MMPpOAOIKUTCIIBHOCTD MaKCHMAaJIbHOM CYTOLIHOI71 BOJIHBI BECCHHETO IMOJIOBOAbA, CYT U MCHEC.

MuHuMAaJbHBINA CTOK BOJbI PeK
5.41 OnpenieneHne pacyeTHbIX MHMHHMMAJIBHBIX pPAacXoJOB BOJAbl IPU HAJIMYMK JAHHBIX T'MJIPOMETEOPOJIOTMYECKUX HAOMIOJEHU J0CTaTOYHON
MPOJOKUTENFHOCTH TPOU3BOISAT IO KPHUBBIM OOECIEUEHHOCTH, allpoKCUMUpyeMbIM pacnpenenenueM Ilupcona III Tuma wumm TpexmapaMeTpUyECKUM
pacnpenenenuem Kpunkoro-Menkens (cm. 5.3). [Ipyu HEOTHOPOIHOCTH psifia HAOIIOEHUN IPUMEHSIOT yceueHHbIe (cM. 5.29) mim coctaBHbIe (cM. 5.12) KpuBbIe
pacrnpeiesieHusl €KEr0IHbIX BEPOSATHOCTEN MPEBBIIICHMUS.

[Tpy 3HAUUTENBHBIX PACXOXKAECHUSX aHATUTUYECKON KpUBOW M (PaKTHUECKUX JIaHHBIX B HWXKHEW 4acTH (pe3Koe OTKJIOHEHHE OJHOM-IBYX MOCIEIHUX TOYEK,
00yCITOBICHHOE (PU3NICCKUMU MTPUUNHAMHI) TPUMEHSIOT IMITUPHUECKUE KPUBBIE 00eCTieueHHOCTH. Takne KpUBbIe IMEIOT IOCTATOYHO TUIABHBIA Bl B OCHOBHOM
YacTH U pe3Kuil u3rud B HIKHEH. OOBIYHO OH MPUXOIUTCS Ha 30HY obecrieueHHOCTH B 90%-97%.

[Tpy HamuuuMu HYJIEBBIX PAcXoJlOB BOJbI B psiy HaONIOAEHUI pacueTsl MPOU3BOJAAT B COOTBETCTBUHM C 5.12, a B ciydyae HECOOTBETCTBUS NMOJIYYEHHOM
aQHAJIMTUYECKON KpUBOI HAOIIOACHHBIM 3HAUEHUSIM - TI0 SMIUPUUYECKOIN KPUBON BEPOATHOCTEN MPEBBILIICHMUS.

5.42 J1yis pacyeToB UCIOIB3YIOT MUHUMAIBHBIC CPETHECYTOUHBIE, CpeTHeMecsTIHbIe i 30-cyToYHbIe (HE KaJCHIApHBIC) PACXOJIbI BOJIBI, HAOIOIABIITHECS
B 3UMHUH U (WJIN) J€THE-OCEHHUU CE30HBI.

Cpe,[[HeMeCﬂ‘-IHBIC MHUHUMAJIBHBIC PACXOJbl UCIOJIB3YIOT, €CJIM OHU HE IIPCBBIIIAIOT 30-CYTO‘{HLIC OoJiee yeM Ha 10%, B IIPOTHUBHOM CJIydac MPUMCHAIOT
Cp€AHUEC pacxoJbl BOJbI 3a 30 HEMIPEPBIBHBIX CYTOK C HAMMECHBIINM CTOKOM B pacCMaTpuBacMOM CE30HC. HpI/I YacCThIX MaBOAKAX W KOPOTKHUX MECKITABOAOYHBIX
nepuoaax 30-CYTO‘{HLII>'I nepuoa AOIMyCKACTCsa COKpalmaTrb 10 24 CyT, YTOOBI MaKCHMAaJIbHO M30€KATh BKIIOYCHUS MMaBOAKOBLIX BOJ B IIEpUOA MHHUMAJIBHOI'O



CTOKa.

MuHHMMaNIbHBIN CYTOUHBIA PAacXoJ] BOABI OOBIYHO coBmanaer ¢ 30-CyTOYHBIM (CpeJHEMECSYHBIM) MEPUOJIOM MHUHHMAJIbHOrO cTOKa. OIHAKO Ha pekax ¢
YaCTBIMHU I1ABOJKAMU UX CPOKU MOI'YT 3HAUYUTEIBHO PAa3JIM4aThCs.

5.43 MuHuManbHbIN cpelHEMECSYHbIN (KaJIeHIapHbIi) pacXo BOJbl PEKOMEHYETCsl MCIOJIb30BaTh B pacyeTax, KOrjla pacCMaTpUBAIOT CTOK 3a 3UMHHI
CE30H Ul PEK, HaXOASIIMXCSl BOCTOYHEE rpaHullpl: Jlamoxkckoe o3epo - BepxoBbs pek [lnenpa u Oxku - cpenHee tedenue JloHa - yctee Boaru, wim crok 3a
JIETHE-OCCHHHI CE30H JIJIS PEK, PacrlooKeHHBIX ro)kHee rpanuibl: CaHkT-IletepOypr - [lepmb - Marautoropck - Tromens - HoBocubupck - baphayi, uckimouas
pexu CeBepHoro KaBkaza. [{s1 ocTajibHBIX paliOHOB B pacueTax cjieayeT UCIO0JIb30BaTh MUHUMaJIbHBIE 30-CyTOUHBIE (HE KaJIeHIapHBIEC) PACXOIbl BOJIbI.

Hausbicuiye ypoBHU BOABI PEK H 03€ep
5.44 PacueTHble HaWBBICILIME YPOBHU BOJABI PEK B CTBOPE IOCTA OIPEAEISIOT 10 AHAIMTUYECKOM KPUBOM paclpesesieHus BEpOSTHOCTEH IMpPEBBILICHUS
€KEroIHbIX HAaUBBICIIMX MTHOBEHHBIX WJIM CPOYHBIX YPOBHEH BOJIbI 3a MEPHOJA MHOTOJETHUX HaOmoneHui. [Ipy HeoHOPOJHOCTH HAaUBBICUIMX YPOBHEH BOJbI
JOITYCKAeTCs] UCIIOJIb30BAaHUE IMIIMPUUECKUX KPUBBIX BEPOSITHOCTEN paCHpENCIICHHUS.

Jnist pek, HauBBICIINE YPOBHU KOTOPBIX HAOIIONAIOTCS B pa3HbIe (a3bl BOJAHOTO U JIEJOBOTO PEKHUMOB, TPOU3BOAAT 00PaOOTKY OJHOPOIHBIX PSAIOB YPOBHEH,
COOTBETCTBYIOLIMX CHEIOBOMY IIOJIOBOJIBIO, JTOKAEBBIM IABOJKAM M IMABOJKAM JIGAHUKOBBIX BOJ IPH CBOOOJHOM COCTOSHUHU PYCla, a TaKKe€ MaKCHMAaJlbHbIX
YPOBHEM IpHU 3aXKO0pax M 3aTOpax, OCCHHEM M BECEHHEM JIE0XO0JaX. BeposATHOCTh NMPEBBIMICHHS] HAaWBBICIIMX T'OJOBBIX YPOBHEW BOJBI CIENYET ONpPENEIATh B

COOTBETCTBHHU C 5.2.

HpI/I OIPCACIICHUN BECPOATHOCTU IMPCBLINICHUSA BBICIICTO HCTOPUYCCKOIO YPOBHA, YCTAHOBJICHHOI'O IIO JAaHHBIM OIIPOCa JKUTEIeH uIH APXUBHBIM
HUCTOYHHUKAM, IPUHUMAIOT YHUCJIO JICT, B TCUHCHUC KOTOPBIX OH HC OBLI IMPCBLIIICH.

Omnpenenenne pacueTHBIX HaMBBICHIMX YPOBHEH BOJBI 03€p CIEAYET MPOU3BOAUTH MO KPUBBIM pacIpe/leiIeHHs] BEPOSITHOCTEH MPEBbIILIEHUsT YPOBHEH TeMu
e MpHeMaMHu, 4yTo U JJIs peK. B 3acymumnBoii 30He, yunThiBas HAJIMYME JUTUTENBHBIX KBa3UIIMKIMYECKHX KOJIEOaHUH YPOBHS BOJIBI 03€p, HEOOXOANMO BBIOIHSATD
crelHaibHble BOJ00AIaHCOBBIE NCCIIEIOBAHUS C UCIIOJIb30BAHUEM JaHHBIX 110 MOPPOMETPUH 03€pHON KOTJIOBUHBI, a TAKKE apXUBHBIX U JPYTUX MAaTEPUAJIOB.
5.45 PacueTHble ypOBHM BBEPX WJIM BHU3 10 TEUCHHUIO PEKH B CIIy4ae CBOOOJHOIO COCTOSHUS pycia MEPEHOCAT 10 OTHOMY U3 TPEX CIIOCOOO0B:

a) TI0 KPUBEIM pacxooB Boxsl & = () ;

0) 10 KPUBBIM CBSI3M COOTBETCTBEHHBIX YPOBHEW BObI;



B) 110 IPOJOIBHOMY IPOGHIIIO BOJHON MOBEPXHOCTHU C YUETOM €€ YKJIIOHA ITPH BHICOKOM YPOBHE BOJIBI.

Iepenoc ¢ nomompio KpuBbix & = (/) ocymecTBnsior Ha GeCHPUTOUHBIX M MAJOIPUTOYHBIX Y4ACTKAX PEK 3HAUMTEIbHOM IPOTSHKEHHOCTH, €CIH I
OIIOPHOI'0 CTBOPA MMECTCA HAACKHAd KpHUBasg pacxodOB BOAbI U HJAHHBLIC MHOTI'OJICTHUX Ha6HIOI[eHHﬁ 3a CTOKOM, ITO3BOJIAIOIIUC OIPCACIINUTD MaKCHUMaJILHBIN
pacxon BOIBI PAacueTHOH BEPOSATHOCTH MpEBHINIEHHA. B JTOM clydae Ha ydacTKe NPOEKTHPOBAHHS OTKPHIBAIOT OJMH HIH HECKONBKO BPEMEHHBIX
TUAPOJOTUYCCKUX IMOCTOB U MMPOU3BOIAT MApaAJIJICJIbHBIC C OIIOPHBIM IIOCTOM Ha6HIOIIeHI/ISI 3a YPOBHAMU. YI-II/ITBIBaSI, YTO COOTBCTCTBCHHBIM YPOBHAM Ha Y4aCTKC
OTBEYAeT OJMH M TOT K€ PACXOj BOJbI, CTPOAT B EIMHON cHcTeMe OTMeToK KkpuBble & =.f(H) nms kammoro u3 cTBOpOB, KOTOpbIE SKCTPANOJHPYIOT [0
pacuYCTHOr0O MakKCHMMyMa pacxo/a. Ilo »tum KPHUBBIM OIIPCACIIAOT COOTBCTCTBYIOIIUC €MY 3HAYCHHUA PACUCTHBIX HAWBBICHINX ypOBHGP’I B CTBOpax BPCMCHHBIX
TIOCTOB H TI0 HEM CTPOSAT HPOIOJIbHBII TIPOGHIH BOJHOM MOBEPXHOCTH.

Crioco6 mepeHoca pacyeTHOTO HAMBBICIIENO YPOBHS BOAbI MO CBSI3H COOTBETCTBEHHBIX YPOBHeH TpebGyeT COONIONEHHS TeX Ke YCJIOBUH, 4TO U B
PacCcMOTPEHHOM BhIIIE criocobe. OTIMYMe ero 3aKiIoYaeTcss B TOM, YTO IKCTPAmoaupyioT He KpuBble & = (/) a xpuBHIe CBA3M COOTBETCTBYIOMINX yPOBHE.
XapakTep THX KPUBBIX 3aBHCHT OT THAPABIMYECKHX H MOP(HOMETPUUECKHX OCOOEHHOCTEH PEKH B CTBOPAX IOCTOB M MEXKIY HHMH. II03TOMY JaHHBIH CIOCOG
MOKET OBITh IIPUMEHEH, €CJIU MapallIeIbHBIMUA HAOIIJIEHUSAMU OCBEIIEHO He MeHee 80% MHOTOJIETHEN aMILIMTYIbI KOJeOaHus yPOBHs BOJBI B OIIOPHOM CTBOPE U
HANIMYME HAJEKHOH CBSA3M B BEpXHEll 4acTH KPHMBOH BHIBMIOCH JOCTATOYHO OTYETIMBO. KPHBEIE CBA3M CTPOAT MO €KETONHBIM 3HAYCHHSM MAKCHMATbHBIX
YPOBHEN BOJIbI, XapaKTEPHBIM IIEPEIOMHBIM TOUKaM rpadMKOB KOJeOaHHUs yPOBHS WM €KEIHEBHBIM 3HAUYEHUSIM yPOBHEN C y4ETOM BPEMEHH J00EraHus BOJbI
Mex Ty octamu. CBSI3b YPOBHEH CUUTAIOT YIOBJIETBOPUTENBHOM, eciu Kod(duimenT koppensamuu 7 £ 0,8

[TepeHoc ypoBHElW BOJBI MO MPOJOJIBHOMY MPOQUII0 BOJAHON MOBEPXHOCTH MPOU3ZBOMAT B Mpejesax HeOONBIINX MO ATHMHE PEYHBbIX ydacTkoB (1-3 kM) ¢
Y4E€TOM 3aBUCHMOCTH YKJIOHA OT YPOBHS B YCJIIOBHUSIX YCTAaHOBUBIIIETOCS IMTOTOKA.

B YCTBCBBIX U MMPUYCTBCBBIX YUACTKaX PCK B OTACIbHBIC (1)33131 HX pCKUMa CICAYCT YUYUTBIBATE BO3SMOKXHOCTD IMOAIIOPAa BOJALI CO CTOPOHBI BOAOIIPUEMHUKA.
Hawusrnicmiue YPOBHHU B IIp€Jicjiax 30H MMOAIIOpa NEPCHOCAT 110 I(pHBOfI rnoaropa.

Eciii HaWBBICIIME YPOBHH TPHXOASTCS HA TEPHOJ C JIEJOBBIMU SBICHHAMH, TO MX MEPEHOC OCYIIECTBISIOT 10 TpadMKaM CBS3HM YPOBHEH HIIH KPHUBBIM
¢! = F(H) nna oTkpeITOTO (CBOGOIHOTO0) PyCiIa M PacX0jaM BOJIBI, BEIYMCIEHHBIM 10 (hopMyITe

Qiﬂft = Qp?-'ﬁ:- 'Irkg, (553)

rae &y - pacxo BOJEI B OIOPHOM CTBOPE;

kg- 3UMHUHN KOB(I)(I)I/II_II/ICHT, y‘{I/ITBIBaIOIJ_IHﬁ HU3MCHCHUS TUAPABIMYCCKUX XAPAKTCPHUCTUK BOJHOT'O IMOTOKA B PE3YJbTATC JICAOBBIX SIBIICHUI (JICI[OXO,Z[a,
JI€J0CTaBa, CKOILJICHUA J'IBI[a).



EcIM y4acTOK TIPOEKTHPOBAHHSA 110 YCIOBHAM JIEIOBOTO pexkuMa Gollee MM MeHee OJHOPOJEH, TO 3UMHHH Kodhdurment %g, XapakTepusyroumii To Wi

WHOE ABJICHHE, MOKET OBITh MPHHAT OJMHAKOBBIM JUIS BCEX CTBOPOB. IIpH HEOTHOPOAHOM JIETOBOM PEKMME YUMTHIBAIOT pasiuuue 3HaueHHi £goT cTBopa K
CTBOPY M 3HAYCHHUS ITOTO KOA((HUIIMEHTA ONIPEIEIIAIOT TyTEM CIICIHAbHBIX MOJIEBBIX HCCIIEJOBAHUI U PaCYETOB.

[lepenoc HaMBBICIINX YPOBHEH BOIBI 03€p OT OMOPHOTO BOJOMEPHOTO TOCTa K APYTHUM IOCTaM IMPOU3BOIAT MO TpaduKaM CBSI3M YpOBHEH BOJABI WU
HEIOCPEACTBEHHO 110 B3aMMHO YBA3aHHBIM OTMETKAaM C Y4€TOM BOJIHEHHS U BETPOBOI'O HArOHa.

5.46 HpOI[OJ'DKI/ITeJ'IBHOCTb CTOsAHHSA BBICOKHX ypOBHeﬁ YCTAHABJIMBAKOT IO XPOHOJIOTHYCCKUM l"pa(bI/IKaM ypOBHeﬁ BOJbI B IICPHUOJ HOJ'IOBO,Z[I/II‘/'I KU IIaBOJKOB,
HanOoJjee HC6JIaFOHpI/I$ITHI)IX M0 YCJIOBHAM 3aTOINICHUA W IMMOATOIICHHUA 3aCTpaHBaeMOfI TCPPUTOPHUH. BepOﬂTHOCTHI)IG SHAYCHUA MPOAOJDKUTCIIBHOCTU CTOSAHUA

Tp% OIIPCACIIAIOT I10 KpI/IBOfI 00ecIeYeHHOCTH €XEroJJHOM NIUTEIHbHOCTH IMPCBBINICHUA TOM MM MHOM OTMETKH 3aTOILJICHUS TCPPUTOPUHA (HaHpI/IMep, OTMCTKH
BbIXOJa BOJBI Ha HOP'IMY). C YUCTOM IOJYYCHHOI'0O 3HAYCHUSA Tp% CTpOAT paC‘leTHHﬁ rpachK Xoaa ypOBHGfI Io MoAaACIu OJHOI'0O H3 Ha6J'IIO,Z[8.BI_I_II/IXC5{

IPOIOJKUTENBHBIX TOJOBOIMI WK MaBoakoB. [lepecuer opauHar u abeuce rpaduka NPOM3BOIAT C OMOIIBIO EPEXOAHBIX KodpduiuentoB &gu K7

Kg=(Hgp, ~Hyz)(Hy ~Hyzdu Lr =Ty, 1Ty, (5.54)

rae pwu Ty, - MaKCUMATTBHEIH PacueTHBIH YPOBEHD BOJIBI, CM, M PAcUeTHAs IPOIOKHTETHHOCTh CTOSHHS YPOBHS, CYT;

HM u TM - MaKCUMaJIbHBIN YPOBCHb BOABI, CM, U IIPOAOJIZKUTCIIBHOCTD JIS1 MOJACIIBHOTO I‘pa(l)I/IKa KoJieOaHMs YPOBH: BOABI, CYT,

HH_E - OTMCTKaA HaydaJia 3aTOIIJICHUA.

6 ONPEJEJIEHUE PACYETHBIX T'HIPOJIOIT'HYECKUX XAPAKTEPUCTHUK ITPH HETOCTATOYHOCTH JAHHBIX
I'MAPOMETPUYECKHUX HABJIOAEHUAU

OO0mme MoJI0KEeHH S
6.1 [Tpu HEZOCTATOUHOCTH JaHHBIX THAPOMETPUICCKUX HAOIIONEHHUH MapaMeTphl KPUBBIX PacHpeeNieHHsI BEPOITHOCTEH THAPOJIOTHUECKUX XapaKTEPUCTHK,
a TaKkKe OCHOBHBIX DJJIEMEHTOB pacueTHOro rujaporpada HeoOXOauMO MTPHBOIUTH K MHOTOJETHEMY IIEpUOAY C MPHUBICYCHHEM ITaHHBIX HaOIIOJeHUN
IIYHKTOB-aHAJIOTOB.



6.2 [IpuBeneHre paccMaTpuBaeMOi THAPOJOTUYECKOW XapaKTePUCTHKU OCYIIECTBISIIOT B Cly4asX, KOIJa CpeaHss KBaJapaThyeckas MOrPeuIHOCTh
pacueTHOro 3HAYEHUs T'MAPOJOrHYecKol XapakTepucTuku npesbimaeT 10% ais rogoBOro M CE30HHOIO CTOKOB, 20% - A MakCUMaJbHOTO U MMUHHMMAaJIbHOTO
cTokoB. CiydailHble CpeIHUE KBAPaTUUECKUE MOTPEIIHOCTH ONPEEISIOT CoryiacHo 5.14.

6.3 OcHoBHBIE TpeOoBaHMsI MPHU BHIOOpPE MYHKTOB-aHanoroB npuseneHbl B 4.11. [Ipu BbIOOpe MyHKTa-aHAJIOra OCHOBHBIM KPUTEPUEM SIBIISIETCS HAJIUYHUE
CHHXPOHHOCTH B KOJICOAHUSX PEUHOr0 CTOKA PAacUyeTHOrO CTBOpPA M CTBOPOB-aHAJIOIOB, KOTOPHIE KOJIMYECTBEHHO BBIPAXKAIOT yepe3 KOAI(P(UIMEHT MapHOW HIIH
MHO>KE€CTBEHHOM (ITpH OAHOBPEMEHHOM UCIOJIb30BaHUU HECKOJBKHUX aHAJIOTOB) KOPPEISIUU MEXy CTOKOM B 3TUX IYHKTAaX.

HpI/I BBI60pe AHAJIOT'OB CJICAYCT YYUTHIBATH KaK BO3MOKHO 6OJ'ILI_HYI-O IMPOIJOJIKUTCIIBHOCTD Ha6J'IIO,Z[eHI/II71 B OTHX IIYHKTAaX, TaK U 0oJiee TeECHBIE CBA3H MCKIY
CTOKOM B IPUBOAMMOM K MHOTI'OJICTHEMY IIEPHUOAY ITYHKTC U CTOKOM B ITYHKTaXx-aHaJIOTax.

[Tpu BBIOOpE MMyHKTOB-aHAJIOTOB HEOOXOAMMO YUUTHIBAThH MPOCTPAHCTBEHHYIO CBSI3aHHOCTh PACCMATPUBAEMON THAPOIOTHYECKON XapaKTePUCTHKH, KOTOPYIO
KOJINYECTBEHHO BBIPAXKAIOT Y€pe3 MaTpHUIly MapHbIX KOI(P(GUIMEHTOB KOPPEISALMHU WM HPOCTPAHCTBEHHYIO KOPPENALMOHHYIO (DYHKIMIO, MPEACTaBIISAIONIYIO
co00# 3aBUCUMOCTH KOA(PPHUIIMEHTOB MAPHOH KOPPEISIIUN CTOKA PEK OT PACCTOSIHUS MEXy HEHTPAMH TSHKECTH BOJOCOOPOB.

Matpuiibl mapHbIX K03()OHUIMEHTOB KOPPEISAIUU U KOPPEISAIUOHHBIC PYHKIIMH OMPEACISIOT B OJHOPOTHOM THIPOJIOTHICCKOM H (PU3HKO-TEOTrpaduIecKoM
paiioHe.

6.4 HpI/I BOCCTAaHOBJICHMH 3HAYE€HHH CTOKa 3a OTACJIbHBIC TOJAbI MW paCHCTC IIapaMCTPOB H KBaHTHJIEH pacnpeaciiCHu-d HCO6XOI[I/IMO IIpOU3BOAUTH
CTaTUCTUYCCKYIO OLICHKY 3HAYMMOCTHU U YCTOI\/'I‘II/IBOCTI/I MoJIy4acMbIX peHIGHI/IfI C onpCACICHUEM CHy‘IﬂfIHI:IX N CUCTCMATHUYCCKUX HOI’”peHIHOCTCI\/'I B COOTBCTCTBHH C

6.17.

6.5 [Ipu npuBeeHUH AOMYCKaeTcs HCIOJIb30BAHUE THAPOMETPUYECKON HMH(MOpMAIMM, a TaKKe METeOpOJIOTHYecKOM M Jpyroi MHGOpMauuu, MepHoj
HaOJII0ICHNH 33 KOTOPOH IPEBBIIIAET NEpUO]] HAOIIOIEHUH 32 paccMaTpUBAaEMOM TUAPOJIOTMYECKON XapaKTEPUCTUKOM.

[Ipu npuBnedyeHnn METEOPOJOTUYECKOW U Jpyrod HHGOpMAaLUM MOTYT OBbITh HCHOJIb30BaHbl PETHOHAJIBHBIE 3aBUCUMOCTH paccMaTpUBaeMoOi
THJIPOJIOTUYECKON XapaKTEPUCTUKHU OT (PaKTOPOB, €€ ONPEIEISIONIUX.

6.6 HpI/IBe,Z[CHI/Ie TUAPOJIOTUYCCKUX PAAOB U HUX MAPAMCTPOB PACHIPCACICHUA K MHOTI'OJICTHCMY NCPUOAY, KaK IMPAaBHUIIO, OCYHICCTBIAOT AHAJIMTHYCCKUMU
METOJaMMU. 21.]'[5[ MMpEaABApPUTCIIBHOTO IMMPUBCACHUS JOITYCKACTCA UCITIOJIB30BAHUEC rpaq)nqecm/lx u Fpa(boaHaIII/ITI/IquKI/IX MCETOOOB.

6.7 Ilpu pacdere mapaMeTpOB PaclpeeIcHUs U 3HAYEHMI CTOKAa 3a OTHAENbHBIE TOAbl &% ¢ HCIOIB30BAHMEM AHAIMTHYECKMX METOJOB, OCHOBAHHBIX Ha
PErpECCHOHHOM aHATN3€, TOJKHBI COOI0IATHCS CIEAYIOIUE YCIOBUS:



#'2(6-10); R2 Ry Riog2Ag: kioy 2By (6.1)

r7e #'- YUCIIO COBMECTHBIX JIET HAOIFOICHUH B IPUBOJMMOM ITYHKTE M ITyHKTax-aHayorax (x' * & mpu omHOM aHayore, =’ 101npu AByX U Oojee aHAIorax) Win
YHCJIO MyHKTOB-aHAJIOTOB MPH BOCCTAHOBIICHUH C TIPUBJICYCHHEM KPATKOBPEMEHHBIX HAOMIOACHH (2 2 &);

E - k03¢ $uIMeHT napHOH HJIM MHOKECTBEHHON KOPPEIALNN MEXKAY 3HAUCHUSIMH CTOKA UCCIIEAYEeMOM pEeKU M 3HAYCHUSMH CTOKA B ITYHKTaX -aHAJIOTax;

i - k0 pULIMEHT ypaBHEHUS PErPecCui;

T} - CpeAHSA KBapaTHIECKasi OTPEIIHOCTD KOd(PHUIIMEHTA PETPECCHH;

Ryp - kpuTHUecKoe 3HAUEHHE KO (HIIEHTA TAPHOI MM MHOKECTBEHHOM Koppensun (066rdHo 3anaercs > 0,7);
A, Brp - xpuTHUeckue 3HaveHns otHomenuit K/ Cpu &/ O coorBercTBeHHO (06BIUHO 3amatoTCs > 2,0).

Ecnu xots 6b1 oguH U3 KOA(PGUIMEHTOB YpaBHEHHS PErPEeCCUU HE YJOBJIETBOPSET YCIOBUIO (6.1), TO 3TO ypaBHEHHE HE MCIONb3YIOT JJIsl MPUBENCHUS K
MHOTOJIETHEMY MIEPUO/TY.

B cma6o M3ydeHHOM B THIPOJOTHYECKOM OTHOMIEHHH paifoHe fixp, “hpu DxpMOTyT GBITH yMeHBIIEHBI, a B XOPOIIO H3yYeHHOM - yBeTHdeHsl Ilpu

YBCIIUUCHUHA 3HAYCHUHN Rxp ) A'B:p u BKP BO3pacTaCT TOYHOCTH, HO YMCHBIIACTCA 00bEM BOCCTAaHOBJICHHEIX JaHHBbIX.

Metoabl npuBeeHHs PSI0OB THAPOJIOTHYECKUX XaPAKTEPUCTHK H UX MAPAMETPOB K MHOI0JIETHEMY MEPUOY € YYeTOM MATEPHAJIOB KPATKOBpPEeMeH HbIX
(MeHee 6 JieT) HAOIIOIEHU I
6.8 Meronbl ydera MaTepualioB KPaTKOBPEMEHHBIX IMOJIEBBIX THAPOMETEOPOJIOTHUECKUX HM3BICKAHUN MPETyCMaTPHUBAIOT MPEABAPUTEIHHOE MPUBEIACHHUE K

MHOTOJIETHEMY TE€PUOY NMOTOJWYHBIX 3HAYEHUH, TapaMETPOB M KBAaHTUJIEH paCIHpeeTCHUs] PEYHOT0 CTOKA PEK MCCIEyeEMOro pailoHa corjacHo 6.15-6.23 npu
’
' 2 (=100

6.9 OHpCI{CJ’ICHI/IC 3HAYEHMH CTOKa 3a KaXKIbIi roa, HOpM H KBaHTHUJICH pacnpeaciicCHud pPEYHOr0 CTOKAa OCYHICCTBIAIOT IO MCETOAY 0THOH.I€HPII>1,

OCHOBAaHHOMY Ha HpI/I6HI/ISI/ITeJ'H)HOM PAaBE€HCTBE MOOYJIBHBIX KOB(i)(l)I/IHI/IeHTOB B IMYHKTE C KPATKOBPECMCHHBIMU Ha6J'IIO}IeHI/I${MI/I U B IIYHKTax-aHaJiorax, IIo
bopmyne



Q " Q:‘ ':ch "fQicz:' ) (6-2)

rae &y 4 - HaGIIOeHHbIE 3HAYEHUS PEYHOr0 CTOKA COOTBETCTBEHHO B ITYHKTE C KPaTKOBPEMEHHBIMH HAOMIOAECHUAMH U B YHKTAX-aHAJIOraxX ¢ PEryaspHbIMU
HaOJIIOIEHUSIMU;

'u 7 - B 3aBHCHMOCTH OT TPeOYEMBIX pPelIeHHH MOTyT 0603HAYaTh BOCCTAHABINBAEMBIE 3HAUEHHS CTOKA 32 KOHKPETHBIE I'OJIbI, TIOrO{MYHbIE 3HAYCHHS 32
mpeieIaMy THAPOMETPUICCKIX HAOIIOICHUH B yHKTE MPOSKTUPOBAHUS, HOPMY CTOKA WJIM 3HAYCHHSI CTOKA 3aJaHHOW 00ECIIEYeHHOCTH.

6.10 MeToa OTHOIMIEHHI MCIIONB3YIOT IIPH BBIIOJHEHHM YCIOBHS & 2 Rﬁp , TAe K ONpeAensioT MO MPOCTPAHCTBEHHOH KOPPETSAIMOHHON (yHKIIHU.

HYHKTBI'aHaJ'IOFI/I C pEeryJIpHBIMU THAPOMCTPUUCCKUMU Ha6J'IIOI[eHI/I$IMI/I IIpu pacdyeTax 1mo Meroay, OCHOBAHHOMY Ha PaBCHCTBC MOIYJIbHBIX KOS(b(i)I/II_[I/IeHTOB,
00BIYHO BI)I6I/IpaIOT M0 HANMCHBIICMY PACCTOSAHUIO MCXKAY LHCHTPAMU TSXKECTU BOI[OC60pOB IMPOCKTUPYEMOI'O ITYHKTA U ITYHKTOB-aHAJIOI'OB.

[Ipy HanM4YMK HECKOJIBKUX MYHKTOB-aHAJIOTOB PAacueThl OCYIIECTBIISIIOT MOCIEIOBATEIBHO M0 BCEM aHAJIOraM M PEe3ylbTaThl OCPEIHAIOT (HE Oojiee Tpex
aHAJIOTOB) C YYE€TOM CIyYalHBIX CPETHUX KBaJAPATHUECKUX MOTPEUTHOCTEN B COOTBETCTBHH ¢ (hopmyioit (4.1).

6.11 Cpennsisi kBaApaTUvecKasl MOTPEIIHOCTh pacueTa 3HAYEHWH CTOKAa 3a KaKIbld IO, HOPMBI CTOKAa M KBAHTWUJICH pacmpeieNeHusi ONpeAeNsioT MO
MyHKTaM-aHajoram. Jljig aToi 1ienu BIOMpAroT Ba MYHKTA C TUAPOMETPUUYECKUMHU HAOIIOACHUSIMU B OJJHOPOJIHOM T'HPOJIOTHYECKOM pailoHEe MPOEKTUPOBaHUS,
OJIMH M3 KOTOPBHIX YCIOBHO MPUHUMAIOT B Ka4eCTBE MCCIEAYEMOro MyHKTa, a IPYroi - B KauecTBe MyHKTa-aHanora. PacueTHoe 3Haue€HHE CTOKA OMpPENEeNsIIOT 10
dhopmyre (6.2) cTONBKO pa3, CKOJIBKO UMEETCsl HAOIIOICHHUI B CTBOPE, TPUHUMAEMOM 32 UCCIIETYEMBbIH.

CpeHIOI0 KBaJIPAaTHUECKYIO IMOTPEIIHOCTh MOTOJWYHOTO 3HAYCHHS WJIM HOPMBI CTOKAa, WJIM KBAaHTWICH pacHpeleNIeHHUs 10 JaHHBIM OJHOTO Toja
HaOII0IEHUH ONpeAensIoT o (hopmyre

, (6.3)

rac QH - Ha6JIIO,[[eHHOe 3Ha4YEHHME CTOKA 3a KaXKIbIil IO UIIN HOpMa CTOKA, UJIM KBAHTUJIN paCIIPCACIICHUSA,

QP - paCCUNTaHHOC 3HAYCHUE CTOKA 3a Ka)I(JII)II\/’I roa Ui HOpMa CTOKA, UJIM KBAHTHUJIU PaCIpCaCICHUA.



6.12 B coOoTBETCTBHM C METOJIMKOI BOCCTaHOBIICHHS 3HAYCHHUI CTOKA TI0 YPABHEHUSM PErpECCUH, KOT/Ia UMEETCS! OJJMH I'0J] KPaTKOBPEMEHHBIX HAOII0ICHH,
CTPOAT YPAaBHEHHUS MEXJy BCEeMHM HAOIIOACHUSAMHM 3a 3TOT IOJ W IOCIEAO0BaTEIbHO 3a BCE OCTAJIbHBIE TOJbl, B KOTOPbIE HMEIOTCS HAOIIOJEHUS B
MyHKTaX-aHAJIOTaX, IPU YCIOBUH, YTO KOJMYECTBO MYHKTOB JTOJDKHO OBITH HE MeHee 5-6. YpaBHEHUS UMEIOT CIICAYIOIINN BU:

&

5 = Blz q.i.?,_j' +B[:|!., (64)

rae 9if - 3HAYEHHS CTOKA B J -M IIYHKTE B i -i rOJ] 32 Ipe/IelaMi KPATKOBPEMEHHBIX HAOIIOICHHUIA;

9k, i - 3HAUCHMS CTOKA B . -M IIYHKTE 38 & -# roJl, B KOTOPBI HMEIOTCS KPATKOBPEMEHHBIE HAOIIIOICHUS;

B1;, B0; - ko> puIMEnTHI ypaBHEHHUI perpeccHii.

6.13 B ob0mem ciydae, eciam KpaTKOBPEMEHHBIC HAONIONEHUS MPOBOAAT B TEUYCHHWE HECKOJNBKHX JIET, CTPOST 3aBUCHUMOCTH Ui KaXKIOro Tojaa
KPaTKOBPEMEHHBIX HaOmogeHniH B cooTBeTcTBUHM C 6.12. [Ipm 3TOM pe3ynbTaTbl BOCCTAHOBJICHHS CTOKA 3a KaXIBI IO, MOJYYEHHBIC IO HECKOJIbKHM
YpaBHEHHSIM, COOTBETCTBYIOIIIIM YHCITY JIET KPATKOBPEMEHHBIX HAOIIOICHU, 0000IIAIOT B COOTBETCTBUU C hopmyoii (4.1).

HpezmaraeMaﬂ CX€Ma BOCCTAHOBJICHHA ITIOT'OAMYHBIX 3HAYCHUH CTOKAa MOXKET MNPUMCHATBCA HC TOJBKO I MPUBCACHHUA K MHOI'OJICTHEMY IIEpHOAY
Ha6J'IIO,[[eHHI>i 3a pEYHbIM CTOKOM OT OJHOI'0 IroJia A0 IIAATH JICT, HO U JJIA Oomee IPpOAOJIKUTCIIbHBIX Ha6J'IIOI[eHI/II7L

6.14 JIns mpenBapuTeNbHOM ONEHKH KO3((UIMEHTOB BapHallMd M KBAaHTWUJIEH paclpelielleHusi PeYHOTO CTOKa MOXKET OBbITh HCIHOJb30BaH IpadruecKuit
CHoc00: MOCTPOEHNUE KPUBOW 00ECIIEUEHHOCTH PaccCMaTpPUBAEMOM XapaKTEPUCTUKU PEYHOTO CTOKA Ha KJIETYaTKE BEPOSITHOCTEH ¢ (PMKCHPOBAHHBIM OTHOIIEHHUEM

C_g 'IIIC';.I, IMMOJIYYCHHBIM JI1 UCCIIEAYCMOTI'O paﬁOHa B cooTBeTcTBHU C¢ 5.7. Illkana OpAWHAT Ha KJICTYATKaX HNPCACTABJICHA B BUAC MOIYJIbHBIX KOB(I)(i)I/II_II/IeHTOB.

3HaueHus: MOAYIbHBIX KOA(P(DUIIMEHTOB ONPEAETAIOT MO (paKTHUECKUM HAOIMIOACHHUSIM B MPOSKTHPYEMOM IYHKTE U HOpPME CTOKa, OINpEIeJICHHOW M0 METOoJaM,
pEKOMEHTIOBaHHBIM B 6.8-6.13.

HJ'ISI OIpPECACIICHUA PACUCTHBIX 3HAYCHHUI CTOKa HGO6XO)II/IMO HUMETh KaK MUHUMYM JBa rojga Hﬁ6)’H—OH€HHI>i B UCCIICAYEMOM ITYHKTC.

ITo JaHHBIM ITYHKTOB-aHaJIOT'OB paCCUUTBIBAIOT OMIIMPHICCKYIO 00eCIeYeHHOCTh 3HAYEHUHN CTOKa, KOTOPBIC Ha6J'IIOJIaJ'H/ICI) B KOHKPCTHBIC I'OJbl B ITYHKTC
MMPOCKTUPOBAHUA. Paccuutannbie MOIYJIBHBIC KOB(I)(bI/ILII/IeHTLI .'?C]- COOTBeTCTBy'IOH_ICﬁ 3MHI/IpI/IquKOI>'I 00€CIIeYeHHOCTH HAHOCAT Ha KJICTHYATKY BCpOHTHOCTCfI C

BBI6paHHBIM (I)I/IKCI/IPOBaHHBIM 3HAYCHHUEM C_g -'IIC-V . PazHocTh MCKAY SMIIMPUICCKUMU 00€eCIIeYCHHOCTSIMU CTOKA 3a HaGHIO,HeHHLIe Ioabl JOJIXKHaA OBITh HE MEHEe
10%.



ITonydyeHHBIC SMIIMPHUYECKHE TOUKH "?cj anIPOKCUMHPYIOT IIPSIMOM JTUHUEH, KOTOopas I1 OJO0JIKACTCA 10 IIEPECCUCHUA CO IIKaJIOH KO3 HIKMCHTOB BapHaluu.
b

I'paduueckuii cnocod pexkoMeHAyeTcs U U MPEeIBAPUTEIBHOTO ONPENEICHUsT pacueTHBIX 3HAYCHUH CTOKAa 3alaHHOM obecriedeHHOCTH. it 3TOM 1enu
3HAYEHUs MOIYJIBHBIX KO3(P(HUIMEHTOB 4; , CHATBIX C KPMBOM paclpeleNeHus, KOTOPBIE PACCUMTaHbl 110 JaHHBIM JBYyX- WIH TPEXJETHHX HaOIIOJICHHUH,
YMHOXa0T Ha HOPMY CTOKa, OIIPEJICJIEHHYIO C MCII0JIb30BaHUEM KPaTKOBPEMEHHBIX Ha0II0JeHUH coraacHo 6.9.

MeTtoabl npuBeleHUS PSAIOB IMAPOJOTHYECKHX XaPAKTEPUCTUK U UX MAPaMeTPOB K MHOT0JIETHEMY MEPUOAY NPH HAJTUYUM THAPOMETPHUYECKHX
Ha0JI0aeHuH 6 JieT u 0oJiee
6.15 llns pacuera mapaMeTpOB pachpeiesieHHuss W 3HAYCHWH CTOKa 3a OTHEIbHBIC TOIBl HCIOJB3YIOT AHAIMTHYECKHUE METOJbl, OCHOBAaHHBIC Ha
PErpPECCHOHHOM aHaINU3€ C MPUBJICYCHHUEM OJHOTO MM HECKOJIBKHX IMYHKTOB-aHAJOrOB HA Pa3jIMYHBIX BPEMEHHBIX JTamax Mpu cooOsrogeHun ycioBuid (6.1).
[TosTanmHO€ MCMOIB30BAHME HECKOJBKUX AaHAJOTOB PACIIUPSET BO3ZMOXHOCTH MPUBEACHHS U JielaeT ero 00jiee KaueCTBEHHBIM 0 CPABHEHHUIO C METOJaMH, B
KOTOPBIX HCIOJNb3YeTCs JOMOJIHUTENbHAs MHpOpMaIUs B OJAHOM IMyHKTe-aHanore. llocienoBaTenbHOCTh MPUBEICHHUS K MHOTOJIETHEMY IEPHOJY COCTOUT B
CJIETYIOIIEM:

- BCE YpaBHEHUSI, YIOBJIETBOpsIoNIHE yciaoBusM (6.1), pacmonararor B mopsiike yosiBaHusi K03 (HUIIMEHTOB KOPPEIIALINY;

- BOCCTaHABJIMBAIOT MOTOJMYHbIE 3HAUYEHUS CTOKA MPUBOAMMOIO MYHKTa 3a MEPHOJ COBMECTHBIX HAOJIOIEHUN B IMyHKTaxX-aHaJlorax MO YPaBHEHUIO C
HauOOJIBIIMM 3HAYeHUEM KO3 UIIMEHTa KOPPENSLNY;

- UCIIOJIB3YIOT YPaBHCHUSA PErpeCcCuu, KOB(i)(I)I/H_[I/ICHTBI KOppeIsinuU KOTOPBIX MCHBIIC MTPEABLIAYIICTO, HO OoJIbIIIE BCEX OCTAaJIBHBIX

- IO3TAITHOE BOCCTAHOBIIEHUE MOTOJAMYHBIX 3HAUEHUH CTOKa MPOJOJDKAIOT 10 TeX MOp, MOKa He OyAyT HCIONB30BaHBI BCE ypPaBHEHUS PErpeccuw,
yAOBIIETBOPStOIINE YCIOBHAM (6.1).

VYpaBHEHHE MHOKECTBEHHOW JIMHENHOM PErpeccuH, o KOTOPOMY BOCCTAHABIMBAETCS CTOK, UMEET BUL:

=kp Ry by YD L L (6.5)

rac Q - 3HAYCHHA CTOKA B IPUBOAMMOM ITYHKTE,

Q,i" aee QI - SBHAYCHUA CTOKaA B IYHKTaX-aHaJlorax,



%0 - cBOOOIHBIH WICH;

k; ..k - kooQQUIMEHTHI ypaBHEHUS perpeccuu mpu J =1, 2, ..., {, e - 9UCII0 MyHKTOB-aHAIOTOB.

Koaddunmentsr u cBOOOAHBIN UieH ypaBHEHHS (6.5) OnpeeNsiFoT MeTO10M HanMeHbInnX kBaapaTtos (MHK).

6.16 B ciryuae oJHOTO ITyHKTa-aHAJIOra IPUBEIEHHE CPEIHET0 3HAUEHHs K OoJiee IIIUTEIbHOMY HEPUOY OCYIIECTBIISIOT IO hopMyIie

EN = En +rioy fﬁn,a:”:gN,a - En,a:' \ (6.6)

rac Qn y Q?‘!,ﬂ - CpeI[HeapI/I(bMeTI/I‘-ICCKI/IC 3Ha4YCHUA I‘HI[pOJIOI“HHCCKOfI XapaKTCPHUCTUKU COOTBECTCTBCHHO JIA I’ICCJICIIYCMOﬁ PCKHU U pCKH-aHaJiora, BbIYMCJICHHBIC
3a Mepuoj COBMECTHBIX HAOJIIOICHUII;

Qj‘l.,r , QN,:: - HOpMa CTOKa 3a A -neTHui nepuoa COOTBETCTBCHHO JIA HCCHeHyeMOﬁ PEKHU U PCKHU-aHAJIOra,

Ty, “n,2 - CpeHHE KBAJPATHUECKHE OTKIJIOHEHHS THIPOJIOTUYECKON XapaKTEPUCTUKU 32 COBMECTHBIN MEPHOJ # JIET COOTBETCTBEHHO IS MCCIEIyeMOn
PEKHU U peKH-aHajiora.

OTHOCUTENBHYIO CPETHIOK KBAAPATUUYECKYIO MOTPEITHOCTh MPUBEACHHOM K MHOTOJIETHEMY TIEPHOIy HOPMBI CTOKA OTIPENIETISIOT 10 (hopmyIie

—_ 2 GN,
wln Jlert —=2 -1 6.7)

KoaddumuenT Bapuanuu Co OTIPENIETISIOT 110 hopMyJie

Tn

O1-r2(-02  fodr,) (6.8)

Cv,N =



rae “M,a - cpeHee KBalpaTHYeCKOe OTKIIOHEHHE THPOJIOTUIECKOM XapaKTepUCTHKU pEeKU-aHaliora 3a A -JISTHUH TIEpUO/I, OCTaIbHbIC 0003HAYCHUS T€ )K€, YTO U
B (hopmyite (6.6).

6.17 JlanHble, BOCCTAaHOBJICHHbIE 10 YpaBHEHHUIO (6.5), IMEIOT CUCTEMAaTUYECKU 3aHIKEHHYIO IucIiepcuio. VckioueHne cucTeMaTuieckKoro yMEHbIICHUS
JUCTIEPCUU BOCCTAHOBJICHHBIX JAHHBIX HEOOXOIMMO OCYIIECTBIATH OJHUM U3 JIBYX BAPHAHTOB:

1) BBeIcHHEM TIOMTPABKH B IMOTOINYHbBIC 3HAYCHUS CTOKA, ITOJTYUYCHHBIC 10 YPABHEHUIO PEIPECCHU:

Q::l = I:Q: - Enj"fR + En y (69)

’
rac Q;‘ - IOrOANYHBIC 3HAYCHUA THAPOJIOTNYCCKUX XAPAKTCPHUCTUK, pACCUNTAHHBIC 110 YPABHCHUTIO PEIPECCUU;

Qn - CpCAHEC 3HAUYCHUC ITPUBOJAUMOI0 psaaa 3a COBMECTHEIH C IMIYHKTOM-aHAJIOTOM IICPUOI;

2) C y4eTOM CIy4aiHOM COCTaBJISIONICH OTKJIOHEHHH HAOIIOACHHBIX TAHHBIX OT PACCUUTAHHBIX [0 YPABHCHUIO PETPECCHH

O = @ +wor1-R? (6.10)

rjae ¥ - ciaydaiiHas BEJIMYMHA, UMEIOIas HOPMAJIbHBIA 3aKOH paclpeesieHUs] ¢ MaTeMaTUYECKUM OXKUJAHUEM, PaBHBIM HYIIO, U IUCTIEPCUEH, PAaBHOW €TUHUIIE;
OTIPEETISIOT MO BEPOSITHOCTH &, KOTOPYIO B CBOIO OYEPE/Ib HAXOIAT C MOMOIIBIO0 TaOJIUIIBI PABHOMEPHO pacHpeeIeHHbIX CIIy4aiiHbIX yncen [4];

T - Cpe/lHee KBaJpaTHUeCKOe OTKJIOHEHHE HCXOJHOTO psja HabmtojaeHui. Mcnonp30BaHHE ATOr0 BapuaHTa PEKOMEHAYETCS OCYIIECTBISATH, €CIIM YHUCIO
BOCCTAaHOBJICHHBIX 3HauUeHU He MeHee 30.

Pacuer mapameTpoB pacmpeseneHus OCYIIECTBISIIOT MO PSIy BOCCTAHOBJICHHBIX 3HadueHWil Oe3 mompaBku (6.9), U oH He TpeOyeT 3HAHUS MapaMeTpOB
psiga-aHanora 3a Becb MV -JIETHHIA IepHo] HaOIIOACHUN.

6.18 Hopmy peuHOTO CTOKa, 3HAYECHHUSI CTOKA 33 Ka)IbIii TO M KBAHTWIIA PACTIPEICIICHUS OMPEILIISIOT TaK)Ke 10 METOY, OCHOBAHHOMY Ha 3aBUCHUM OCTSIX
3THUX 3HAUEHHUH OT CTOKAa KOHKPETHBIX JIET, IpU cOO0IeHnH ycinoBuit (6.1), B coorBeTcTBHHM € 6.12.



6.19 IIpu BoCCTaHOBIEHHM 3HAYEHUI PEYHOTO CTOKA 33 OTAEIBbHBIE TOZBI IO METOJaM, YKa3aHHBIM B 6.12 u 6.15, ux OKOHYaTeNbHbIE 3HAYEHUS MOTYT
ONPENEINSTHCS C YUETOM CPETHUX KBaIPATHYECKUX ITOTPEIHOCTEH MeTo0B 1o dopmyste (4.1).

6.20 [To BoccTaHOBIIEHHOMY DSy COBMECTHO C HAOJIOJACHHBIMH JaHHBIMH PAaCCUMTHIBAIOT HapaMeTphl paclpeAeieHus: CpelHee MHOTOJIETHEE 3HAYCHHE,
KO3 PHUIUEHTHI BapUaIlMK U ACUMMETPHUH U KO3()PULIMEHT KOPPETSu MEX/Ty CTOKOM CMEXHBIX JIET.

6.21 PacueTHble 3HaueHNs K03QPUIMEHTOB acuMMeTpun ' 1 aBTokoppensuuu 7 (1) mpuruMaroT Ha ocHoBaHMM rpynHoBOro anamusa otnomenus T/ Chu
7 (1) mo pexam-ananoram B cooTBETCTBHE C 5.7.

6.22 HpI/I OLICHKC CJIy‘IB.ﬁHHX CpCAHUX KBaAPATHYCCKHX HOFpGH.IHOCTGfI paCUYCTHBIX IIApaMCTpPOB PCUYHOI'0O CTOKa HeO6XOI[I/IMO YUYHUTHIBATD 00BeM

I/IH(bOpMaI_II/II/I, SKBHBaJICHTHOM Ha6J'IIOI[eHHLIM JaHHBIM, KOTOpHﬁ onpeaAcCIAI0T COOTBETCTBCHHO JII HOPMBI NBE H CPpCAHCIO KBAAPATHUYCCKOI'O OTKJIOHCHUA

N,z o popmynam:

N = N
= [1"":”_*‘3:'(1‘32)]1'(?2—2] ; (6.11)
M
Nys =
mH (N -m)(1-RY) (6.12)

rac # - 4YucijiO COBMECTHBIX JICT Ha6J'IIOI[eHHI>i B IIPUBOJJUMOM pAAY U pAdax-aHAJIOTrax;
M —» - 4HMCIO0 BOCCTaHOBJICHHBIX YJICHOB pAAa 1o YypaBHCHUTO,

R - K0oQPUIMeHT napHOH WM MHOXKECTBEHHOM KOPPETSIUH.

Tak Kak 3aBUCIMOCTH MEXy THPOJIOTHICCKUMHU XapaKTePUCTUKaMU He QYHKIIMOHATBHBI ( A <1), 00beM SKBHBAJICHTHO-HE3aBUCUMON MH(OPMAITUH BCEria
Oonble # 1M MeHbIe JV , M Tonbko mpu £ =1 My = N,

[Tpu mosTannHOM BOCCTAHOBJIEHUU 3HAYEHUH psla TUAPOIOTHUECKUX XapaKTePUCTHUK, T.€. MPU UCIOIb30BaHUH HECKOJIBKUX YPaBHEHUI PErpeccuy 3a pa3Hble
NEepUoJIbl, 00N 00bEeM SKBUBAIIEHTHO-HE3aBUCUMOW MH(OPMAIIUU ONIPELIISIOT KaKk CyMMY 3TOM HH(OPMAIIUH 3a KaXKAblil BOCCTAaHOBIICHHBII MEPHOI.

6.23 Fpa(l)I/IHGCKI/Iﬁ MCTOJ HNPUBCACHHUA K MHOI'OJICTHEMY IICPHUOAY AOMYCKACTCA MPUMCHATH HAa HAYAJIIbHBIX CTAAUAX TPOCKTUPOBAHUA B OCHOBHOM IJId



OTIpPEJICJICHUs] CPEeHEr0 MHOTOJIETHErO 3HAueHUs (HOpMBI) cToka. I'paduueckue 3aBHCHMOCTH MOTYT OBITh IOCTPOEHBI NPU HAJMYMU HE MEHEEe ILIEeCTH
COOTBETCTBEHHbBIX 3HAYEHUH PEYHOIO CTOKAa B PACUETHOM CTBOpPE M CTBOpE-aHAJore. 3aBUCHUMOCTH CUYMTAIOT YJOBIETBOPHUTENbHBIMM, €clid Ko3(duuueHt
KOPPEJISILIMY MEXKIY CTOKOM B IPUBOJMMOM IYHKTE M IyHKTe-aHanore He MeHee 0,7. [Ipu npsaMonnHelHON 3aBUCMMOCTH HOPMY CTOKa B IPUBOJUMOM ITYHKTE
OIIPEAEIAIOT HENOCPEACTBEHHO 10 HOPME CTOKA PEKU-aHAJIOTa.

KpI/IBOHI/IHefIHbIe CBS3M 3HAQUCHHUH CTOKa IMPUHUMAIOT JIMIIb B TCX ClIy4dadX, KOI'/la OHH OOBACHAIOTCS HE CHy‘I&fIHHM PacCIIoJIOKCHHUEM TOUYCK, a XapaKTEPOM
KoJIeOaHMs CTOKA B MNPHUBOAUMOM ITYHKTC U ITYHKTC-aHAJIOI'C.

[Tpu KpUBOIMHEWHOM CBSA3M 1O TpauKy AJsl paCUeTHOTO CTBOPA BOCCTAHABIUBAIOT €KETO/IHBIC 3HAYCHHUS CTOKA 3a MEePHO/1 HAOMIOICHNUI B TyHKTE-aHAJIOTe.
ITo BoccTaHOBJIEHHBIM 3HAYEHUSAM OIPENEIIAI0T PACUETHbIE TApaMETPBhI.

6.24 [Ipu npuBeeHUH MapaMEeTPOB paCIpellelICHUs] K MHOTOJIETHEMY MEpPHOJy Ha HAYaJbHBIX CTAAUAX MPOCKTUPOBAHUS AOIMYCKACTCS MPUMEHSThH
rpadoananutTuyeckuii meroa. [lpuBenenrne napaMeTpoB pacrpeaesieHus: OCYILECTBISIOT B CIEAYIOIIEH MTOCIEA0BATEIbHOCTH:

a) CTPOAT TpaduK CBSI3U MEXKY 3HAUCHUSMHU CTOKA IMPUBOIUMOTO Psijia HAOTIOACHHIA U Psiia-aHaIora 32 COBMECTHBIN TIEPHOI HAOJFOICHHUI;

0) 10 psAy-aHAJIOry PacCUMTHIBAIOT rpaOaHANUTUYECKUM METOAO0M MapaMeTphbl paclpeesieHusl, HA OCHOBAaHUU KOTOPBIX CTPOSIT aHAIUTUYECKYIO KPUBYIO
pacrpeneneHus;

B) C QHAJIUTHYECKOW KPHBOW pacHpeielicHHss CHUMAT TpU KBaHTWIsA pacnpenencHus (5%, 50%, 95%). Moryr UCHOIb30BaTBCS M CXEMBI C ISTHIO
kBaHTUIsIMU (1%, 5%, 50%, 95%, 99%);

r) mo rpaduKy paBHOOOECIIEYEHHBIX 3HAYEHHUI CTOKA ONpeaensaroT KBaHTWIH 5%, 50% 1 95% obecrieueHHOCTH 111 KOPOTKOT'O Psijia HAOJIIOIEHUM;
9

J1) HA OCHOBAaHUHU INIPUBEJEHHBIX K MHOrojieTHeMy nepuoay 3HadeHuil 5%, 50% u 95% oOecrneyeHHOCTH B IYHKTE MPUBEACHUS C MOMOIIbIO
rpad0aHaAIMTHYECKOTO METO/Ia PacCUMTHIBAIOT MapameTpsl pacrpenenenus no gopmynam (5.18)-(5.20). Ha ux ocHOBaHMM CTPOAT AaHAIUTHUYECKYIO KPHUBYIO
pacripesieieHust ¥ OTPEICIISIFOT pacueTHBIE 3HAYSHHUS THAPOIOTHIECKUX XapaKTEPUCTHK.

BuyTpuronosoe pacnpenesieHie CTOKA
6.25 Psiib1 HaOIIIOICHHBIX 3HAYEHUH CTOKA 3a BOJOXO03sicTBeHHBIH rof (BI), mumutupyromuit neprox (JIIT), mumurupyrommii ce3on (JIC), mumMuTHpyromm it
mecsn (JIM) u npyrue mecsiipl roja Ipu HEAOCTATOUYHOM MX JUIMTENLHOCTH MPUBOAAT K MHOTOJETHEMY MEpHOIy METOJaMH, M3JI0KEeHHbIMU B 6.1-6.24 u
7.19-7.24. VicxomHble U TIPUBEICHHBIC K MHOTOJIETHEMY TIEPHOTY PSABI JOJHKHBI IPOBEPSATHCS HA OJHOPOIHOCTh. BHYTPHToI0BBIE KaJICHIAPHBIE paclpe/IeIeHuUs
MECSIYHOTO (MJTU JIeKaJHOI0) CTOKA B PACYETHOM CTBOPE UCCIIEYyEeMON PEKH WIIM PEKU-aHAJIoTa ONPEeIIIOT METOIaMH, U3JI0KEHHBIMH B 5.19-5.24.



PacuerHble ruaporpadgbl CTOKAa BOIbI PEK BeCEHHEro MoJ0BO/Abs U 10K/1eBbIX NIABOJAKOB
6.26 [lnsg mocTpoeHus pacueTHbIX ruaporpadoB OOKOBOM MPUTOYHOCTH JIOJDKHBI OBITH HMCIHOJIB30BAaHBI MMEIOLIMECS MaTepHalibl THAPOMETPHUUYECKUX
HAOJIIOJICHUH M0 MPUTOKAM Ha yYacTKax PEK WM BOJOXPAHWIUII. EcIu 3T Marepwaibl OCBEIIAIOT PEXHM TOJIBKO HamOoliee KPYMHBIX MPUTOKOB, TO CTOK C
ocTajbHOU YacTu OacceliHa cieyeT OnpeAessaTh 0 aHATIOTHH C THAPOJIOTUYECKH CXOIHBIMU U3YyYEHHBIMU BOJIOCOOpAMHU.

B 3aBucumMocTn ot pasMEPOB BOJAOXPAaHUIIMIIA, PACIIONOXKECHUA IIPUTOKOB 110 €ro JJIMHEC U WX BOAHOCTH PACUHCTHBIC rI/mporpa(bH OOKOBOM IIPpUTOYHOCTHU
MOKHO CTPOUTH AJId BCECTO BOAOXpPAaHUWIIMIIA B LCJIOM UJIN IJIA €r0o OTACIBHBIX Y4aCTKOB.

6.27 ®opmMy MoJIeNH pacyeTHOTO THIpOrpada cToKa BOABI PH YCIOBUH BHIIOIHEHUS TpeboBanuit 5.33 npuHuMaioT corimacao 5.39-5.40.
6.28 Mozgenp pacueTHOro ruaporpada CTOKa BOJBI YCTAHABIMBAIOT IYTEM OCPEIHEHMS HECKOJBKHX THUAPOrpadoB CTOKAa BOJBI BBHICOKMX BECCHHUX

v ¢ ¢ v
OJIOBOANH (JIOKJIEBBIX IABOJIKOB), BBIPAKEHHBIX B OTHOCHTEIBHBIX €IMHMIAX. KOOpIMHATBI HATypHBIX THApPOrpagoB i m & M3 abGCONOTHBIX 3HAYCHMIA

IEPECUUTHIBAIOT B OTHOCHTENBHEIE (£, &) B J0OMsIX 00MLIEH IPOJOIKUTENLHOCTH NABOAKA £y M MAKCUMAIBHOTO Pacxoaa &y :
— gt .
t =ty (6.13)

_ '

& =0 Oy (6.14)

OpI[I/IHaTI)I COBMCIIAIOT HAa OAHOM YCPTECIKE OTHOCUTCIIHLHO MOI[aJIBHOfI OpAWHATHI. 3aTeM o OCpCAHCHHBIM 3HAUCHUAM OPAHUHAT CTPOAT 0606H1€HHI:II>1
rusporpad, Haubosee MoJIHO OTPAKAIOLINI 0COOEHHOCTH (POPMBI HATYPHBIX THIpOrpadoB. ITOT ruaporpad U NPUHUMAIOT 32 MOJENb.

KoopauHaTs! pacueTHbIX THIpOrpadoB ONpeieNsoT coracHo TpeboBanusam 5.39 u 5.40.

MuHMMAJBHBINA CTOK BOJbI PeK
6.29 B pacuerax MHHHMAaIBLHOTO CTOKa MPH HEOOJBIIOM YHUCIE JIET COBMECTHBIX HAOMIOACHHUU (10 6 JeT) ¢ pekoili-aHamorom s Oojee HaJeKHOTO
BBISIBIICHUSI CBSI3M B YCIIOBHUSIX MEKECHHBIX TIEPHOJIOB JJIUTEILHOCTHIO 00JIEe IBYX MECAIIEB PEKOMEH/IYETCS HCIIOIh30BaTh 3HAUEHUSI PacX0/I0B BOJIBI 32 MEKEHHBIN
nepuo unu 30-CyToUHbI€, UM CPETHEMECSIUHBIE PACXObl BOJIBI 3@ BCE MECSLIBI MEKEHHU.

HauBbiciine ypoBHH BOABI PeK U 03ep
6.30 Ha pekax, rme MakCUMyMbl ypOBHEH OJHO3HAYHO CBsI3aHBl C pacxXoJaMH BOJbI, SKCTPANOJALHMIO SMIUPUYECKONH KPHBON 0O0ECIIeYeHHOCTH
MaKCHMaJbHBIX YPOBHEW 3a IMpenesbl HaOMI0IeHHBIX 3HAUEHUH BBITOJHSIOT C MOMOIIBI0 aHATUTHYECKUX (YHKIMH pacrpeesieHus: BEpOATHOCTEN MPEeBbIIICHUS



pacxo/ioB BOABL. [l 3TOro HEmpoOJOJLKUTEIbHBIE PSAAbl PACXOAOB BOJbBI MPUBOAST K MHOIOJIETHEMY IEpUOAY B COOTBETCTBUU C 6.1-6.24. Ot pacueTrHOro
MaKCHMaJbHOTO PAacxojla K COOTBETCTBYIOIIEMY YPOBHIO IEPEXOJAT MO KPUBOM Pacxo/0B, KOOPIMHATHI BEPXHEH 4acTU KOTOPOM pacCUMTHIBAIOT MO (opMmylie
[IIe3u ¢ BpIACIEHUEM BJIEMEHTOB PACXO/I0B BOJIBI B PYCJIE U MOMME.

Ecimu noa BJIMAHUCM PYCJIOBBIX U T'MAPABINYCCKUX (baKTOpOB 3aBUCHUMOCTb MCKAY pacxoJaMH U YPOBHAMH BOJbI HCOJHO3HAa4YHA, TO pvaeTHLIfI YPOBCHb

BOJIbI 3a MpejenaMu HaOJIOJCHHBIX 3HAUCHWH OINpPENENsAIOT 10 KPUBOW CBS3M YPOBHSA M IONEPEYHOIO CEYEHHUs w BOAHOIO IOTOKAa 4epe3 3HaueHus oy,
MOJTyYCHHBIE IO AHATUTHYECKON (DYHKIIMU PACIpeAeTIeHUS BEPOSTHOCTEH MPEBbIIICHUS 3HAYCHUN 0 .

B ciiydae HeogHO3HAYHOCTH KPHBOM PAcXoA0B, OOYCIOBIEHHOW NEPEMEHHBIM MOIMOPOM, JJsi TPUBEICHHUS KPHUBBIX PpACIPENCICHUS €KErOaHbIX
BEPOSITHOCTEN MPEBBIIICHUSI MAaKCUMAJIbHBIX YPOBHEH BOJbI K MHOTOJIETHEMY IIEPUOY UCHOJIb3YIOT OTKIOHEHHS YPOBHS OT CTaHJIAPTHOW (OCpeIHEHHOM) KpUBOH

¢ = F{H) umm ot mwknel yeToiunBoif KpuBoii. IIpH 3TOM K pacueTHOMY YPOBHIO BOJIBI 33[aHHON 06ecTiedeHHOCTH Iy, , onmpenenennomy mo & = F{/) yepes

(v, , NOGABJIIOT 3HAYEHNE OTKIOHEHHS L4 i, | TIOMydeHHOE MO YCIOBHOMY PacHpeeeHnio AH Mpu &y, .

Ecinu B TedyeHMe JUTMTEILHOTO MEpHOja HaONIIONAeTcss OJHOCTOPOHHeEe cMelleHHMe kpuBoil & = (/) BBepx Wium BHHM3, TO 3TO CBHIETENHCTBYET O
IIPOUCXOAIIEM HAMBIBE WIH pa3MbIBE pyclla B HCCIEAYEeMOM CTBOpPE WJIM B CTBOpE II€peKara, JIMMUTUPYIOLIErO YpPOBEHb nocta. [l sKcTpamossuuu
MaKCUMaJIbHBIX YPOBHEH BOJBI 0 OTMETOK 3aJaHHOM BEpOSITHOCTU IPEBBIINIEHUS H3JI0KEHHBIM CIOCOOOM Ha J1e(OPMHUPYEMBIX YYacTKaX pPEK HCIHOJIb3YIOT
OTKJIOHEHHMsI YPOBHS OT KPUBOW & = JUH)

Pl 3aTOPHBIX M 32KOPHBIX MAKCHMYMOB YPOBHS MOYKHO YIHHHTB, €CTH NPEICTABHTh HX B BHJE CyMMBI YPOBHS ‘2, COOTBETCTBYIOMIETO B YCIOBHAX
cBOOOJHOIO OT JIbJla pycia Pacxoay BOAbI B MOMEHT BCKPBITHS (3aMep3aHusi) peKd, U MPEBbINICHUS HaJ HUM A/ , YTO MO3BOJSET Y4ECTh JIOMOJHUTEIbHYIO
MHGOPMAIIHIO O CITy4asX BCKPBITHA (3aMep3aHMsl), KOTJla CKOIUIEHHUE JibJia He (popMupyeTcs Ha pacueTHOM ydacTKe pekH. MHTerpaibHas KpuBas pacrpeeneHus
BEPOATHOCTEM MAaKCHUMAaJIbHBIX 3aTOPHBIX (3a)KOPHBIX) YPOBHEH COBMAJaeT MpPU ATOM B HUKHEH CBOEH 4acTU C KpUBOW OOECIEYEHHOCTH YPOBHEW BCKPBITHSA
(3amep3anust). Touka coeJMHEHUsI KPUBBIX COOTBETCTBYET MOBTOPSIEMOCTH 3aTOPOB (32KOPOB) JIbJA.

PacueTHble ypOBHH BOIBI 03€p pPEIKOH TOBTOPSEMOCTH 3a TNpENeiaMd HAOMIOJEHHBIX HAXOAAT IMyTeM OKCTPANONAIMH AHANIMTHYECKOH KPHUBOiL
obecredeHHOCTH 00BEMOB BOABI F~ B o3epe. HeoOXOAMMEIE I ATOr0 KOOPAMHATH 3aBHcHMOCTH V = f (i) ycramaBmuBaoT myTeM mHpoOM3BOACTBA
THAPOMETPUYECKUX PabOT.

7 ONPEJAEJIEHUE PACYETHBIX I'IJIPOJIOTMYECKUX XAPAKTEPUCTHUK ITPH OTCYTCTBUM JJAHHBIX THJPOMETPHYECKUX
HABJIIOJIEHUI



O01me MoJ10KeHu s
7.1 TIpu OTCYTCTBMM JaHHBIX THJIPOMETPUYECCKHX HAOJIOJCHUH B PACUYECTHOM CTBOPE NMPUMCHSIOT PETHOHAIBHBIC METOJBI pacyera T'HAPOJOTHYSCKUX
XapaKTepUCTHK, OCHOBAaHHBIE HAa pe3yJbTaTax 0000IeHNUS JaHHBIX THAPOMETEOPOIOIHYECKIX HAOII0IEHUH B pailoHe MPOSKTUPOBAHUS B COOTBETCTBUU C 4.3.

OLieHKY TOYHOCTH OMPEJICTICHUSI PACUETHBIX TUAPOJIOTHYECKUX XAPAKTEPUCTUK OCYILECTBIISIOT B cCOOTBETCTBUM € 4.15 u 5.14. CpenHioro KBaJpaTuueCcKyro
MOTPEIIHOCTh pacueTa Mo PErMOHAIBHBIM 3aBUCUMOCTSIM OIPEAEISIOT C YYETOM OTKJIOHEHHUH SMIIMPUUECKUX TOYEK OT ITHUX 3aBUCUMOCTEH.

Hapsiny ¢ npennaraeMbIMu B HacTOsIIIEM paszzeiie GopMyliaMu AOMYCKAeTCsl IPUMEHSTh APYrue peruoHaibHble GopMyibl pu uX o0ocHOBaHUU (cMm. 4.15).

7.2 HpI/I OTCYTCTBHUU THAPOMETPHUICCKUX Ha6J'IIOI[eHPII>i B paCud€THOM CTBOPC MapaMCTpPbl paCIIPCACIICHUA U PACUCTHBIC 3HAYCHUA ONPCACIIAIOT C IIOMOIIBIO
CJICAYIOIIUX OCHOBHLIX MCTOIOB!:

- BOJHOI0 OajiaHca;

- TUJIPOJIOTUYECKON aHAJIOTHH;

- OCpPEJHEHUS B OJJHOPOJIHOM paiioHe;

- IOCTPOEHMS KapT U30JIMHUIA;

- IOCTPOEHMSI PETMOHAIBHBIX 3aBUCUMOCTEI CTOKOBBIX XapaKTEPUCTUK OT OCHOBHBIX (PU3UKO-Teorpaduyeckux GpaxTopoB BoJOCOOPOB;

- IOCTPOEHMSI 3aBUCUMOCTEN MEXKTy TOTOAMYHBIMH CTOKOBBIMU XapaKTEPUCTUKAMH U CTOKO(POPMHUPYIOIIUMHU (hakTOpamH.

7.3 O01IHe yCIIOBUs 10 BRIOOPY PEK-aHAIOTOB MpUBeACHBI B 4.11. [ Ka)10i THIPOIOTHIECKON XapaKTePUCTHKH JTOJDKHBI YIUTHIBATHCS IOTIOTHUTEILHBIC
yCJIOBHS, KOTOPbIE MPUBEAEHBI B JaHHOM pa3jiene. B kauecTBe 0IHOr0 M3 OCHOBHBIX TPeOOBaHUI SIBIAETCS HAJUYME JAOCTATOYHO MPOJOKUTENBHOIO psijia Ha
peke-ananore (cM. 5.1), KOTOpbII pU HETOCTATOYHOCTH HAOIIOACHUN TPUBOJAT K MHOTOJIETHEMY IIEPUOAY B COOTBETCTBHUH C pa3zesioM 6.

7.4 Tlpu cTraTucTUYECKOW OTHOPOAHOCTH MapaMeTpOB pacIipeiesIieHUs B THAPOIOrHYECKOM paliloHEe pacueTHOE 3HAU€HHE TapaMeTPOB B UCCIIElyeMOM CTBOPE
CIIEYeT OIpeNeNaATh Kak cpenHeapu(pMeTHYecKoe 3HaueHHE ISl PEeK-aHaJIoroB, HUMEIOIIMX Haubojiee MPOAOIDKUTEIbHBIE pPs/ibl HAOMIONEHUH, WU 0
MIPUBEACHHBIM K MHOTOJIETHEMY MEPHOY AaHHBIM. OJJHOPOIHOCTH MApaMETPOB paclpeesieHus] YCTaHABIMBAIOT 110 CTATUCTUYECKUM KPUTEPUSM OJTHOPOJIHOCTH

coriacHo 4.7.

7.5 HpI/I CTaTUCTUYECKOMU HCOOAHOPOAHOCTH 3HAYCHUSA THUAPOJIOTMYCCKUX XAPAKTCPUCTUK CICAYCT OIPCACIIATH IO paﬁOHHLIM KapTaM, KOTOPBIC CTPOAT Ha



OCHOBE HCIOJIb30BaHUS BCEH MMEIOIIEHCS K MOMEHTY MPOEKTUPOBAHUS THAPOJIOTHIECKO nHpopMaru coriacHo 4.3. PailoHHBIE KapThl CTPOST AJIS MTOTOUYHBIX
THJIPOJIOTHYECKUX XapaKTEPUCTHK (32 MCKIYEHHEM MAaKCHUMAaJIbHOIO CTOKa), MapaMeTpoB paclpeleeHUs, PacueTHBIX TUAPOJOTHYECKUX XapaKTEPHCTHUK,
Pa3NIUYHBIX MMapaMeTpoB M KOI(D(UIIMEHTOB PErHOHATBHBIX 3aBUCHMOCTEH M APYTHMX YpaBHEHHH ¢ OOIIeH Ui TEpPUTOpUU CTPyKTypoil. HaBenenue m3onuHmii
ClIelyeT OCYUIECTBIATH (CIVIaXKUBATh) C YUETOM CIyYalHBIX MOTPEUIHOCTENH NCXOAHBIX JaHHBIX U CIIy4alHBIX MOIPEIIHOCTEH, 00YCIOBIEHHBIX OIrPaHUYEHHOCTbBIO
IIPUHATBIX B pacueT BbIOOpOK. [locTpoeHue KapT M30JMHUI paccMaTpuBaeMOM I'MAPOJOTMYECKOM XapaKTEPUCTHKU WJIM [apaMeTpa OCYILECTBISIOT METOAAMU
JMHEWHOW MHTEPIOJSALNH, ONTUMAIBHON UHTEPIIOIALUHN, OCHOBAHHOW Ha MIPOCTPAHCTBEHHOW KOPPEIALMOHHON QyHKIuu, 1 apyrumMu. Ilpu sToM ncnosnbs3zoBanne
MPOCTPAHCTBEHHOW KOPPENSIUOHHONW (DYHKIIMM BKIIOYAET OLIEHKY €€ OJHOPOJHOCTH. B ciyyae ompenemnsionero BIUSHHS IPYTUX PETHOHAIBHBIX ()aKTOpoB
(HarmpuMep, BBICOTHI BOJOCOOPOB B TOPHBIX pailoHaX) MHTEPIIOJIALUIO OCYLIECTBISIOT C YYETOM 3TUX (DaKTOPOB.

7.6 HOCTpOGHI/Ie PEruoHaJIbHBIX 3aBUCHUMOCTEN I mapaMETpoB PaCIIpPCACICHHUA KW PACUYCTHBIX THAPOJIOTHYCCKHUX XapPAaKTCPUCTHK BKIIIOYACT B ce0s
CJICAYIOIIUC OCHOBHBIC JTAIlbI:

- BEIOOp MPEIoIaraeMbIX OCHOBHBIX (PM3UKO-TeorpadudecKkux GaKkTopoB I UCCIEAYEMOT0 OJTHOPOTHOTO paiioHa (IUI0Iaabh BOJOCOOPa, CPEIHSSI BBICOTA,
YKJIOH BOJI0COOpAa U PEKH, 03€PHOCTh, 3200JI04YE€HHOCTD, 3aJIECEHHOCTD, TAaPaMETPHhI PSIIOB METEOPOJIOTHYECKIX (DAKTOPOB U APYTHUE);

- IOCTPOCHHE W aHAIM3 OJHO(PAKTOPHBIX 3aBUCUMOCTEH THIPOJIOTMYCCKHX XapaKTEPHCTUK OT PErHMOHATIBHBIX (DAaKTOPOB C IIETbI0 BHIOOPA OCHOBHBIX
(hakToOpoB I MCCIIETyeMOTO PETHOHA, alPUOPHOHN OIEHKM BHJA 3aBUCUMOCTEH M HEOOXOJAMMOCTH (DYHKIMOHAIBHBIX MPEoOpa3oBaHUN pPacCMaTPHBAEMBIX
(hakTOpOB;

- IpeBapuTeNbHOe (OPMHUPOBaHKE OOILEH CTPYKTYphl pErMOHATbHONW 3aBUCMMOCTH Ha OCHOBE N€HETHYECKOI'0 aHalIM3a U YCJIOBUH (popMUpOBaHUS CTOKa,
pEe3yJIbTaTOB aHAJIN3a 0IHOPAKTOPHBIX 3aBUCUMOCTEH U T.1.;

- IOCTPOEHHE PETMOHAJIbHBIX 3aBUCUMOCTEN ¢ yuyeToM yciioBui (6.1) 1 popmMupoBaHuEe OKOHYATENBHOT O BUa PACUETHBIX (hOPMYII;
- OIIEHKY () (HEKTUBHOCTH OCTPOECHHBIX PETUOHAIBHBIX 3aBUCUMOCTEN U (OPMYJT B COOTBETCTBUH C 4.15.

B cBsi3u ¢ OrpaHMYEHHOCTBIO JI@HHBIX U MpeoOsalalolluM BIMSHUEM XapaKTEpUCTHK (u3uko-reorpaduyeckux (akTopoB B OJHOPOAHOM pailoHe
peruoHaNbHbIe 3aBUCUMOCTH, KaK MPaBWIJIO, BKIIOYAIOT HECKOJIBKO (He Oojee 4-5) OCHOBHBIX NMEpPEeMEHHBIX. B NMpuBEIEHHBIX B HACTOSIIEM pa3jeie MyHKTax,
KacaloluXCsl KOHKPETHBIX THUIPOJIOTHUECKUX XapaKTePUCTHUK (TOA0BOM, MaKCUMallbHbIN, MUHUMAaJbHBIM CTOKH, HaWBBICIINE YPOBHHU BObI), JaHbl Hauboiee
pacipocTpaHeHHbIE CTPYKTYPhI PETHOHABHBIX 3aBUCUMOCTEH U (OpMYII, TPUMEHSIOMIUXCS B THAPOJIOTHYECKUX pacueTax. [lapaMeTpsl 3TUX 3aBUCUMOCTEN st
Ka)KJJ0TO OJHOPOJIHOTO pPErroHa JOJDKHBI ONpEAeNsAThCS Ha OCHOBE BCce MMerolielcs MH(opManuu, a OueHKY 3((EeKTUBHOCTH MOJy4yaeMbIX MapaMeTpoB U
pacCcYUTHIBAEMBIX IO ATOM 3aBUCUMOCTHU 3HAUYEHUH OCYIECTBIIAIOT B COOTBETCTBUH ¢ popMyinoit (6.1) u mynkrom 4.15.

7.7 OCHOBHBIMU TUApOTpapUUecKUMU U PU3UKO-TeorpapruuecKuMu (pakTopaMu JUIsi TOCTPOEHUS PErMOHAIBHBIX 3aBUCUMOCTEN SBJISIIOTCS CIIEIYIOLIHE:



1) mnomane Bogocbopa F, KM<;

2) ruaporpaduyeckas JIMHA BOAOTOKA [, , KM;

3) cpeaHeB3BELICHHBINH YKIOH BOJOTOKA [, %o, MPEACTABISIONIMNA COOO# YCIOBHBIN BBHIPOBHEHHBIH YKJIOH JIOMAHOTO MPOQHIIS, SKBUBAJCHTHBIH CyMMe
YaCTHBIX CPETHUX YKJIOHOB MPO(UIISA BOJOTOKA, BEIYUCISEMBIH 110 popmyIie

67 =31 /Dl ], T =TI

i=1 1 ! (7.1)

rae {y- yacTHBIA cpesHuil YKIIOH OTAEIBHBIX Y9aCTKOB IIPOJOILHOIO IPO(HIL BOJOTOKA, %o;

-':1;' - IJIMHA YaCTHBIX Y4aCTKOB IIPOJOJILHOT'O HpO(l)I/IJDI MCKAY TOUKaMU HeperH6a, KM,

L - rupporpaduueckas [yimHa BOJOTOKA 10 MyHKTA HAOIIOIEHUH, KM.

CpenHeB3BeUIEHHBIN YKIIOH ONMPENENSIIOT TOJABKO JJisi HE3aperyJIMpPOBAHHBIX BOJIOTOKOB, a TaKXKe VIl YYaCTKOB PEK, PACIOJIOKEHHBIX B HIDKHHX Obedax
BOJIOXPaHMUJIUILL;

4) cpenHsisi BBICOTA BogocOopa [y, M, HaJl ypOBHEM MOPSI; OMIPEIEISIIOT MO THIICOTpaduueckoil KpHBO BoocGopa uit mo Gopmysie

Hy = Z}(H +HB,1-+1:H:M;-:I]IM, 7.2)

rae #¥x,i- BbICOTA MOBEPXHOCTH FOPU3OHTAIIBHOTO CEYeHHUsI (TOPU3OHTAIIHN), M;

Md; - nommane MeXLy ABYMS COCEIHUMH TOPH3OHTASAMHU, KM 2 ;

A - obmas momank Bogocbopa, KM 2



5) OTHOCHTENbHAsA JIECHCTOCTh Bopocbopa Jfn, % obmei miomamu BogocOopa (Jlec M KyCTapDHHKM HA IPOXOAUMBIX OOIOTax B JIECHBIC YIOfbs HE
BKJIIOYAIOT);

6) oTHOCHTEIbHAS 3a00J04EHHOCT BogocOopa Jfg5, % 00IIel MIomaam BogocO0pa; BEIYMCIISIOT C pa3ielicHHEM OOJIOT Ha BEPXOBBIC M HU3MHHBIC,

7) OTHOCUTENIbHAS 03€PHOCTh BOA0COOpa Jfuz, %, HpeAcTaBisiomas coboil OTHOLIEHHE CYMMbI ILIOIIAJEH Bcex o3ep, paclojoKeHHBIX Ha Bojgocbope, K
oO1el momaan Boaocoopa;

' o
8) cpeHEB3BEIIEHHAsA 03EPHOCTD IS HEIIPOTOUYHBIX 03€p oz, % 00IIEl mIomany Bogocoopa; BEMUCIISIOT C y4eTOM PACIIONOKEH S 03€p Ha BOJOCOOpE O
dbopmyiie

. .
fn:ns _(Egzﬂ:'fﬂ , (7.3)

rae - IIOAIH 03€ep;

Ji- nnomanyu BogocOOpoB ATHX 03€ep;
A - momaas Bogocbopa peku 10 3aMBIKAIOIIEro CTBOPA;

9) 3akapcTOBaHHOCTL BojpocOopa Jfx, % oOmieil miomaau BomgocOOpa; ONpeaesIsoT OTHOLIEHHEM 3aKapcTOBAHHOM ILIOMAAM BomocOopa KO Beell ero
TUIOMIA/IN;

10) OTHOCHUTCIIbHAA PACIIaXaHHOCTb Bonoc6opa fp , % O6H_ICI\/’I IIomaiaun Bonoc6opa; ONPCACIIIOT OTHOIICHHUEM IUIOMIAAN PACIIaXaHHBIX 3€MCJIb I10J
CEIIbCKOXO0311CTBEHHBIE KYJIbTYPBI Ha BO,Z[OC60pC KO BCeM ero I1omaau,

11) XApPaKTCPUCTHKA TUIIa MMOYBOI'PYHTOB, ClIararoliux IOBCPXHOCTHb Bonoc60pa; OMPCACIIAIOT IO IMOYBCHHBIM KapTaM, a TAKIKE BBIACIAIOT IATH TI'PYIIIT
IMOYBOI'PYHTOB ITO MEXAaHNYCCKOMY COCTaBY: INTMHUCTBIC, CYTJIMHUCTEIC, IIECUAHBIC, CYIICCUAHBIC U KAMCHUCTBIC,

12) cpennsis ryOuHa 3ajeraHusl YPOBHsI IPYHTOBBIX BOJI (TIEPBOTO BOJIOHOCHOT'O TOPH30HTA); OIMPECIISIOT 110 THIPOTEOIOTHIECKUM KapTam,

13) xapaKTepUCTUKH 3apEryIMPOBAHHOCTH PEYHOI CUCTEMbI HCKYCCTBEHHBIMU BOJIOEMaMH (KOJHYECTBO, PACTIONIOKEHHUE U PETYIUPYIOIIUE EMKOCTH);



14) xapakTeprcTika penbeda (paBHHHHBIA - OTHOCUTEIbHOE KoJicOaHHEe BBICOT B Ipejenax Bogocoopa meree 200 M, TOPHBIH - OTHOCUTEIBHOE KOJIeOaHue
BBICOT Ha BojiocOope 6omee 200 m).

7.8 Jlns BOmOTOKOB ManbixX pek ( & <200 KM 2) JONOTHATENBHO ONMPEAENIOT CIeAyONNe XapaKTePUCTHKH:

1) cpenHuii YKIOH CKIOHOB Bofoc6opa ¢k, %o; ONPENENSIOT 110 KapTaM M IIIaHaM B TOPU30HTANIAX 110 GOpMyJIe

I = (2 4) 1 A (7.4

i=1 !

rZie /- BBICOTA CEUCHHS penbeda, M;

n
i .
E ! - cyMMa JIJTUH U3MEPEHHBIX TOPU30HTANICH B Mpeenax Bogocoopa, KM;

2) TYCTOTY pedHO# ceTH Bojocoopa ~p, KM/KM “ ; OTIPE/ICTISAIOT KaK OTHOIICHHE CYMMapHOH JUTMHBI BCEX BOJIOTOKOB (PEKH, KaHAIBI, KaHABHI) Ha BOJI0COOpE
K o0mi1ei miomnaau Bogocobopa

Pp = é””ﬁ; (7.5)

3) rycToTy pyciioBoi ceTu BogocOopa £, KM/KM 4. OTIPE/ICIISAIOT KaK OTHOIICHUE CyMMApHOW JUTMHBI PEUHBIX JOJWH, CYXHX PYyCel, OBParoB, 0aJoK U JIOTOB
K 001mIei miomnaan Bogocoopa.

['unporpaduueckre XxapakTepUCTUKH PEKH U €€ BOJ0cOOpa OMpenessioT M0 HOBEHIIMM TomorpaduyeckuM KapTam, MacIITadbl KOTOPBIX BbIOMPAIOT B
3aBHCUMOCTH OT pa3Mepa peku U penbeda BoJocOopa Mo CIeayIonMM PeKOMEHIAHIM:

a) AJIg OIIPEACIICHUSA MIomaae BO,[[OCGOpOB, JJIMH PEK U YKJIOHOB - 11O Ta6J'II/II_IC 7. 1;
6) IJIsL OIIPEACIICHUSA mz[porpa(bnqecxﬂx XapaKTCPUCTUK BOAOCMOB - 1O Ta6J'II/II_IC 72,

4) XapaKTCp MOYBOTIPYHTOB, CTCIICHL 3aKAPCTOBAHHOCTH, FHYGI/IHy 3AJICTAHUA YPOBHA TPYHTOBBIX BOJ ONPCACIIAOT II0 CIHCHHUAJIBHBIM KapTaM



(IOYBEHHO-TPYHTOBBIM U TUAPOT€0JIOTHUECKUM).

Tabmuna 7.1 - Macmradbl KapT, HCIOJIb3yeMble 1JIs1 ONpeAesIeHHus IIomaaeil Bo1ocOopoB, IIHH PeK U YKJIOHOB

XapakTep MECTHOCTH Macitabsl KapT npH IUIOHIaA1 BOJI0COOpa,

KM2

<10 10-50 50-200 >200

PaBHuHHBIE, TyCTHIHHBIC U 3200JI0YCHHBIC 1:10000| 1:25000 | 1:50000 | 1:100000
cnabopacuiCHEHHbIE PaiOHBI

["opHBIE 1 XOIMUCTEIE 1:25000 1:50000 | 1:100000 | 1:100000

CunpHOpacuJIeHEeHHbIE pallOHbI

Tabnuua 7.2 - Macmradbl KapT /sl onpeaeieHUusi THAPOrpaguYecKux XapakTepucTHK BO10eMOB

Bognoewmsl [Tnomans n306pakeHus BogoeMa Ha MacutaObl KapT

Kapre, cM




Kpynueiimue u >1000 1:100000-1:500000
OospLIMe

Cpennue 500-1000 1:50000-1:100000
Marsbie 100-500 1:25000-1:50000
Camble Masble 10-100 1:10000-1:25000

Kareropuu pex (OosnbIne, cpeiHIe, Malible) B 3aBUCUMOCTH OT IUIOIIAAN BojtocOopa npuHATHI B cooTBeTcTBUU ¢ 'OCT 19179.

7.91Ipu onpeneneHuH TrUApOorpa@UUIECKUX XapaKTEepUCTHK BOJOTOKAa U BogocOopa BbIOOp MacmTaba Tonorpauyeckux KapT, YCTaHOBIIEHUE
MECTOIIOJIOKEHUSI BOJOPA3IEIbHBIX JTUHHUM, HCTOKOB, YCThEB BOJOTOKOB U KAPTOMETPUUYECKUE U3MEPEHHUS TPOU3BOJIAT B COOTBETCTBUM ¢ Tabauuamu 7.1 u 7.2.

7.10 Ini1 BOCCTAaHOBJICHHSI MHOTOJICTHUX PSIOB THAPOJIOTHYECKUX XAPAKTEPUCTUK MPHU OTCYTCTBUM JTAHHBIX THAPOMETPUICCKUX HAOIFOICHUN MPUMEHSIOT
3aBHUCHMOCTH CTOKa OT CTOKO(OpMUPYIOMUX (HAaKTOPOB, KOTOPBIE CTPOST AJS MPOJODKUTEIBHBIX PSAIOB HAa peKax-aHAJIOTax B OJHOPOAHOM paiioHe. OCHOBHAas
OCOOCHHOCTh TPH IOCTPOCHHH HMITMPUICCKUX 3aBHCHUMOCTEH - WX 0O0mas /il TEPPUTOPHU CTPYKTypa, MO3BOJISIONIAS WHTEPIIOIMPOBATH TapaMeTpHI,
KodpduimeHTsl u cTokoGopMupyomue GpakTopsl Ha HEU3y4eHHBIH BogocOop. [locTpoeHue M aHann3 3aBUCUMOCTEH OCYIIECTBIISIOT TaKXKe B COOTBETCTBHH C
TpeboBaHUsIMU TYHKTOB 4.3, 4.15 u ycioBus (6.1).

I'oposoii crok
7.11Tlpu oTCcyTCTBHMM HAOJIOJEHWN 3a CTOKOM B pacue€THOM CTBOpE MapameTphl pacmpeaeieHus (cpeaHee, Kod(DPHUIMEHT BapualluH, OTHOIICHHE
koddduireHTa acuMMeTpHH K K03 PHuIMeHTy Bapuanuu 1 k03QQHUIIMEHT aBTOKOPPETSIIUN) ONPEILNISIOT 0 peKaM-aHalloraM.



7.12 B 3HaueHUs CpPEAHET0 MHOTOJETHEr0 CTOKAa (HOPMBI), OMpElEeleHHbIE MO pPalOHHOM KapTe, CelyeT BBOJIWTH IONPABKU HA BIUSHUE MECTHBIX
a30HABHBIX (PAKTOPOB, KOTOPHIE YYUTHIBAIOT HETMOJIHOE JIPCHHPOBAHHE PEKAMH TOJ3EMHBIX BOJ, HAIIMYHE KapcTa, BBIXOJOB TOJ3EMHBIX BOJ, 0COOECHHOCTH
reoJOrM4eckoro CTpoeHus OacceifHa, xapakTep MO4YB (IPYHTOB), IpOMEp3aHHe M IMEpPeChbIXaHWE pPEK, pPa3IUYhe CPEeIHHX BBICOT BOJOCOOPOB U Apyrue
ocobenHocTH. [TorpaBku onpeAensioT MyTeM NOCTPOCHHS 3aBUCUMOCTEH CPEeTHETO MHOTOJIETHETO CTOKA OT a30HAIBHBIX (PAKTOPOB.

7.13 CpenHee MHOTOJICTHEE 3HAUYCHHE CTOKA (B MOMYNSX WM CJIOSX CTOKA) JUIsi PAacdeTHOro MyHKTa (LEHTpa TSHKECTH BOJOCOOpa) HA pPaBHUHHOU
TEPPUTOPUH WM MIPU HE3HAYUTEIILHO MEHSIIOIIEMCs pelibede onpeAessatoT TMHEMHON HHTEPIOISIUEH MEKy U30JIMHUSIMH CTOKA.

B cJIydac InepeceuCHu1 BOI[OC60pa HCCKOJIbKUMHU HU30JUHHUAMU CPCIHCB3BCIICHHOC 3HAYCHNEC CTOKA BBIYUCIIAIOT 110 Q)OPMYHC

Tep = (g4 a4y +---+qn-’qn:”f‘q, (7.6)

rae 41, 432,..., I»- CPEAHUE 3HAYCHUS CTOKA MEXAY COCCTHUMHU U30JIUHUSMHU, TIEPECEKAIOIIMMH BOI0COOD;

A, Ay, Ay - cooTBeTCTBYIONMIME TIOMAMN MEKITY U30UHUSIMHE;

A - obmas momaae Bojgocbopa 10 pacueTHOTO CTBOPA.

7.14 CpeaHee MHOTroJIeTHEE 3HAYEHUE CTOKA HEUCCIIEI0BAHHBIX TOPHBIX PEK CIEAYET ONpPENENsaTh 110 pallOHHBIM 3aBUCHUMOCTSIM CTOKA OT CPEAHEN BBICOTHI
B0/10cOOpa, YCTAaHOBJICHHOM JUUIsl U3YUYEHHBIX PEK B pailoHe HcciIeJOBaHus.

B 1ensx yTOYHEHHs CPEJHEr0 MHOTOJETHETO 3HAYEHHs CTOKA OTJAEIBHBIX FOPHBIX PEK MO 3aBUcMMOCTAM & = f(#+ ) cocTaBneHHBIM IS T0CTaTOYHO
KPYIHBIX pailOHOB, UCTIOJIB3YIOT IOTOJHUTENIBbHBIE (PaKTOPHI (IKCIO3UIIMIO CKJIOHOB U Jp.).

7.15 3nayeHus KOB(I)(I)I/ILII/IGHTEI BapHanuu Cp HCHUCCJICAOBAHHBIX PCEK CICAYCT OIPCACIATH IO KapTC HU30JIMHUM 3TOTO InmapamMeTpa HJIN 110 paﬁOHHBIM
OMIIUPUYICCKUM (bopMynaM, B KOTOPBIC BBOIAT MOIIPABKU HA a30HAJIbHBIC (paKTOpLI.

KoadduumenTs! Bapuauu 1no pailoHHBIM 3MIIMPUYECKUM (HOpMyIaM ONpEeNsioT B 3aBUCUMOCTH OT CPEJHEr0 MHOTOJIETHErO 3HAUYEHUs CTOKA, IJIOLIaId
BOZ0COOpa peKU WM CpeIHEN BBICOTHI OacceifHa (171 TOpHBIX pailoHOB). DG (HEKTUBHOCTh PErHOHATIBHBIX 3aBUCUMOCTEN ONpeAeNsatoT ycaoBusamu (6.1).

Ha ropubix pekax, B 0acceiiHax KOTOPBIX MUMEIOTCS JISTHUKH, 3aHUMaromue Oosiee 10% wx oOrmieil miomaay, yCTaHABIMBAIOT PAlOHHBIE 3aBUCUMOCTH
kod(dullMeHTa Bapualui OT CTETICHH OJIEJICHEHUS BOJOCOOPOB peK.



7.16 Ko duumeHT acuMMeTprun yCTaHABIMBAIOT B COOTBETCTBHH C 5.7.

7.17 [Ipu OTCYTCTBUM HAHHBIX HAOIIOACHHMN 3a TOJOBBIM CTOKOM B PAcUeTHOM CTBOpPE IOIYCKAaeTCS MPUMEHSTHh SMIIMPHYECKHE 3aBUCHUMOCTH OT
METEOPOJIOTUYCCKUX U APYTUX (PaKTOPOB.

7.18 T'o10BO# CTOK MPH HATUYUU MPOAOIDKUTEIBHBIX PSAIOB METEOPOIOTUYECKUX (DAKTOPOB JOMYCKAETCS PACCUUTHIBATh KaK CYMMY CJIOEB CTOKA CE€30 HHBIX
COCTABJIAIOLINX 33 T€HETHUYECKU OJHOPOAHBIE Mepuobl. i pek ¢ BECEHHUM IO0JOBOIBEM MOXHO BBIICJINUTh TPU OCHOBHBIX I'€HETHUYECKH OJHOPOIHBIX CE30HA
BHYTPH T0/1a 110 YCIOBUAM (POPMHPOBAHUS CTOKA: CE30H BECEHHETO IOJIOBO/IbS, CE30H JIETHE-OCCHHEH MEXEHU M JI0XKJEBBIX NTABOJKOB U CE€30H 3UMHEH MEKECHH.
Mertoauka BKIIIOYAET CIIEAYIOIINE OCHOBHBIE JTAllbl:

- IS KaXI0T0 BOA0COOpa OIMpPEAEssIFOT OAHOPOIHBIC THAPOJIOTHYECKHE CE30HBI M 3@ KaXKIbld CE30H PACCUMUTHIBAIOT CIIOM CTOKA M MpEAnojaraeMbie
crokoopmupyromue GakToph;

- JUISL KXKI0TO BOJI0COOpa M KaXKJOTO THIIPOJIOTUIECKOTO CE30HA CTPOSIT 3aBUCHUMOCTH CJIOEB CTOKA OT CTOKO(OPMUPYIOMINX (PaKTOPOB U U3 HUX BHIOMPAIOT
HauOoJiee 3HauuMble ¢ 00IIeH I TEPPUTOPUU CTPYKTYPOIi;

- IaThl Hayalla U OKOHYAHHS OJHOPOJHBIX THIPOJIOTUYECKUX CE30HOB OOOOIIAIOT IO TEPPUTOPHH M HMX 3HAYCHUS OINPEACISIOT JJISl HEH3YYCHHOTO
BOJ10cO0DA;

- B TpaHUIaX MOJYYEHHBIX CE30HOB JUIsI HEU3YYEHHOTO BOJOCOOpa OIpPEAEessiOT MHOTOJETHHE PsJibl CTOKO(QOPMHUPYIOIIMX (aKTOPOB, BXOJSILINE B
ypaBHEHUS TEPPUTOPUAIIbHO-00IIEH CTPYKTYPHI,

- KOOQPUIHUEHTH ypaBHEHUH CE30HHOTO CTOKA TEPPUTOPHAIBHO-O0IIEH CTPYKTYphl 000OLIAIOT MO TEPPUTOPUM M UX 3HAYCHHS ONPEACISAIOT IS
HEU3Y4YEHHOI'0 BOJ10cO0Da;

- HA OCHOBE pANIOB CTOKOGOPMHUPYIOUUX (PAKTOPOB U KOIDPHUIIMEHTOB YpaBHEHUU JUIsi HEM3YYEHHOTO BOJOCOOpa BBIYUCISIIOT MHOTOJICTHHE PSIbI
CE30HHOI'0 CTOKa;

- CJIOU TOHOBOT'0 CTOKA ONPCACIAOT KaK CYMMBI CJIOCB CC30HHOI'O CTOKA,

- 10 PSAY BBIYMCIEHHOTO TOJOBOTO CTOKA OMPEACTSAIOT MapaMeTphl U KBAHTWIIM pacIipe/ielIeHHs KaK JUIs CIydas THUIPOJIOTHYECKUX PacyeTOB MPU HATUYUU
JTAHHBIX HaOMrOeHUH (pasaen S).



BHyTpuronosoe pacnpeaeieHue CTOKa
7.19 Ilpu OTCYTCTBUU JAHHBIX TUAPOMETPUYECKUX HAOIIOICHUN B CTBOPE MPOCKTHPOBAHUS PACUETHOE BHYTPUTOJOBOE PACHPEICICHHE CTOKA ONPEACISIOT
10 JAHHBIM PEK-aHaAJIOT0B, 110 PAlfOHHBIM CXEMaM U 110 PErHOHAIbHBIM 3aBUCUMOCTSIM.

B nepBoM ciyyae OTHOCUTENbHBIE 3HAUEHUS CTOKA 33JJaHHOW BEPOSITHOCTH MPEBBIIICHUS 32 BCE MECSIIbl BOAOXO3SHUCTBEHHOTO Iojla U COOTBETCTBYIOIIEH
rpajaliyi BOJHOCTH OIPEIEISIIOT MyTeM pacdera 1Mo JaHHBIM JOCTATOYHO JIUTENBHBIX HAOMIOACHHWIA HAa pEKe-aHaliore, a BO BTOPOM - MYyTEM COCTABJICHUS
pailoHHOI cXeMbl BHYTPHU T'OJOBOTO pPacIpe/iesICHs CTOKa MO pe3yJibTaTaM pacyeToB IO IPyIIe pEeK-aHaIoroB.

7.20 [TpumeHeHne MeTOo/1a aHAJIOTHH ISl pacyeTa BHYTPUTOJIOBOTO paCIpe/ie]ICHHs] CTOKA PEKOMEHAYETCsI A1l PAaBHUHHBIX TEPPUTOPUIA U MIIOCKOTOPHUI IpU
CPaBHHUTEIHHO OJHOOOpa3HBIX (hM3HMKO-Teorpaduueckux yciaoBusx. Jlomyckaercs mpHu HaIUIeKalmeM OOOCHOBAaHWUHM MPHUMEHEHHUE 3TOTO METOJa W JIIS TOPHBIX
palioHOB. 3a aHAJIOT IPUHUMAIOT PEKY, YAOBJIETBOPSAIOLIYIO YCIOBUAM, NPUBEACHHBIM B 4.11.

7.21 Pacyer BHYTPUIOJIOBOTO pPACIPEIEIICHUs] CTOKA MPOU3BOMAT [0 PETHOHAIBHBIM 3aBUCHMOCTSIM TIApaMETPOB CE30HHOTO CTOKa OT ONPEACIISIFOIINX
(hakTOpOB: TUIOMIAIN BOJOCOOpA PEKH, 03EPHOCTH, 3a00T0YCHHOCTH, JIECUCTOCTH, XapaKTepa MOYBOIPYHTOB, @ B TOPHBIX YCJIOBHSIX - TAKXKE OT CPEIIHEH BBICOTHI
BojocOOpa u T.1.

7.22 [Ipy mpuBeACHUM MECSYHOTO, CE30HHOIO M TOAOBOTO CTOKOB K MHOTOJIETHEMY IEpPHONY HCIONB3YIOT peKoMeHaauuu pazgena 6. OmnpeneneHue
pacueTHOr0 BHYTPHUT'OIOBOTO PACIIPEICIICHHSI CTOKA TI0 KOKIOW U3 PEK-aHAIOTOB IIPOU3BOIAT COTJIACHO peKoMeHmanusM 5.19-5.24.

7.23 OCHOBHBIM METOJIOM OOOOIIEHHs JAHHBIX MO BHYTPHUTOJOBOMY PACHpEAETICHHUI0O CTOKA KaK Ui PaBHUHHBIX, TaK U JUII TOPHBIX PAiOHOB SIBIISETCS
COCTaBJIEHHE PAaHOHHBIX CXEM MEXCE30HHOTO M BHYTPUCE30HHOTO pACHpeleNeHH CTOKa, HEOOXOIUMBIX MJIsi ONpEAETCHUs PAcCueTHOro KaJeHJapHOTro
pacnpeeseHuss MECAYHOIO CTOKA B XapaKTEPHOM I10 BOJHOCTH IOy UCCIIELyEMON HEU3YYEHHON peKu. MeXCE30HHOE paclpeneeHue CTOKA BBIPaKaloOT B JOJIAX
TOJIOBOTO CTOKA, a BHYTPUCE30HHOE paCIpelelIeHUe CTOKA - B JOJIAX CTOKA COOTBETCTBYIOLIErO CE€30HA. B 3aBUCMMOCTH OT XapakTepa pelaeMoi NMpakTUYECKOU
3aJlauM ¥ MPUHATOrO B pacuerax METOoJ]la ONpPEeIeHNs BHYTPUTOA0BOIO paclpeesIeHNs CTOKA JJIsl paliloHa UCClIeJOBaHUs (UM paiioHa MPOEKTUPOBAHUSI) MOTYT
OBITh MOCTPOEHBI pa3iIMyHbIE pacueTHble cxeMbl. OOLUIMMU NPU MX YCTAHOBJIEHHM SIBJISIOTCS BBISBIEHHE M Y4€T OCHOBHBIX NMPHUPOJIHBIX (PakTOpoB (miomiaan
BOZI0COOpa U 03€pHOCTH HAa paBHUHAX U IUIOCKOTOPbSX, CPEAHEN BHICOTHI BOJOCOOpA - B IEPECEUEHHBIX TOPHBIX paliOHAX).

7.24 TloctpoeHne CpeaHel MHOTOJCTHEW KPUBOW IMPOJOJDKUTEIIEHOCTH CYTOYHBIX PAcXOJ0B BOJBI IMPOM3BOAAT METOJOM aHaNoruu. CpeaHror

MHOT'OJIETHIOIO KPUBYIO MPOJIOJKUTENIBHOCTH, MOCTPOCHHYIO NJIsi PEKHU-aHAJIOTa B OTHOCUTENBHBIX 3HAUEHUAX (B JOJSAX €€ CPEJHEMHOTOJETHEro Tr0JI0BOTO
pacxoa Bojbl), MEPSHOCAT Ha HEM3YUCHHYIO PEKY ¢ YUeTOM HOPMBI CTOKAa HEM3YICHHOH peKH, OJTydeHHOUW B cOOTBeTCTBUU ¢ 7.11-7.18.

MakcuMajibHbIH CTOK BOJBbI PeK



7.25 Metoapl OIpeNesieHUs] PAcCUeTHBIX XapaKTEPUCTUK MaKCHUMAaJbHOTO CTOKAa BECEHHErO MOJOBOAbS M JIOKICBBIX MABOJKOB IOAPA3ACISAIOT Ha
ClIeAyIOIIHNE:

a) P HAJIMYUU OJTHOW WJTM HECKOJIBKHX PEK-aHaJIOrOB;
0) Mpu OTCYTCTBUH PEK-aHAJIOTOB.

3Ha4yeHus napaMeTpoB U K03()(HUIIMEHTOB B pacyeTHHIX (OpMYNax ClIelyeT yTOUHATh Ha OCHOBE MCIOJIb30BAHUS THAPOMETEOPOIOrHYecKoil HHpopMau
3a BECh MepHO HAOIIOACHUH, BKIIIOYAs! TIOCIIEAHUE TOJIbl, B COOTBETCTBHH C 4.3.

7.26 BBIO0Op peK-aHaAIOTOB CIIEAYET MPOBOIUTH C COONIOICHIEM TpeOOBaHM, yka3aHHbIX B 4.11, a Taxke Ipu COOIIOICHUN YCIIOBUI:
Lt A%S w4008, (7.7)

7400 ~ 5 4050 (7.8)

rone Lu La - JJIMHa HCCHCHyeMOﬁ PCKU U pCKU-aHaJlora COOTBECTCTBCHHO, KM;

Ju Jy - yKIOH BOJHOM IIOBEPXHOCTH HCCIIELYEMOI PEKH M PEKHM-aHAJIOTa, TPOMHUILIE;

Au 4, - momanu Bomoc60poB MCCIeTyeMOi PEKH U PEKH-aHATIOTa COOTBETCTBEHHO, KM <.

7.27 Ilpn ucnonb30BaHUM HECKOJIBKUX HE3aBHCHUMBIX (HO He OoJiee TpeX) peruoHalbHBIX METO/I0B U CXEM pacuyeTa MaKCUMAJIbHOTO CTOKA OKOHYATEIbHOE
pacueTHOe 3HauU€HUE pacCcCMaTPUBAEMOM XapaKTEPUCTUKH IPUHUMAIOT B cOOTBETCTBUH € 4.10.

Becennee nosioBoane
7.28 [1pu HaTMYHUN PEK-aHAJIOTOB OIPEICIICHIHEe MAaKCHMAIBLHBIX PACX0/I0B BOJIBI BECEHHETO MTOJIOBOIBS BBITIONHSIOT IO PeAyKIMOHHON dopmyie (7.9).

[Tpu HanMUUK JaHHBIX METEOPOJIOTUYECKUX HAOIIOACHUN, MO3BOJIAIOIIMX PACCUUTHIBATh BOJOOTAAUY M3 CHEKHOTO MOKpPOBA, PacXoiAbl BOJABI BECEHHETO
MIOJIOBO/IbSI MAJIBIX PEK JOIYCKAETCs OINpeNeNsTh 0 YHIPOIIEHHBIM TI'e€HETHYeCKUM (opMynaMm, CTPYKTypa KOTOPBIX W METOBI OIpeNeeHUs] MapaMeTpoB
periiaMeHTHpYyIoTC TeppUTOpHaIbHBIMU CTPOUTEIBHBIMA HOPMaMHU.



7.29 MGTOI[BI pacdu€Ta MaKCHUMAJIbHBIX PacXoa0B BOJAbI PEK BECCHHET'O IMOJIOBOAbLA IMIPUMEHAIOT IJId PEK C IIOINAaAsIMU BOI[OC60pOB OT JJIEMCHTApHO MaJIbIX

(menee 1 km2) mo 20000 kM2 115 eBpomeiickoi acti Poccun u 10 50000 kM2 - ;s a3MATCKOM YacTH, 3a MCKIIOUGHHEM TPAH3HTHBIX yYacTKOB PeK, TJIe
MIPOUCXOAUT CUIIBHOE PACIIACTHIBAHUE BOJIHBI MOJIOBO/IbSI, BHI3BIBAIOIIEE CHUKEHUE MAKCUMAJIBHBIX PACX0J/10B BOIBI.

[Tpu mpoeKTHPOBaHUN COOPYKEHUH Ha peKax C IUIOLAaAsIMU BOAOCOOPOB, MPEBBIIAIOIINMHI YKa3aHHBIE MPE/eIbl, MAKCUMAJIbHbBIE PACXO0/Ibl TAJIBIX BOJ MPU
OTCYTCTBMM IMAPOMETPUUECKUX JAHHBIX OIPEIEIISIOT 110 PE3YyIbTaTaM HHKCHEPHO-TUAPOMETEOPOIOTrMUECKUX U3BICKAHUHI B HCCIIENYEMOM CTBODE.

7.30 PacueTHpIii MaKCHMaJIbHBIA pacxoJl BOJBI BECEHHETO TOJOBOIbS Qp% , M- /c, 3aIaHHOIM BEPOATHOCTH IPEBBIIIEHUs 4%, IPU HAJIMYUM PEK-aHAJIOTOB
OTIPEAETSIOT MO PEAYKUUOHHOU hopMyIie

Gy, = Ko gy, 1881 8y ANA+ 47 (7.9)

rae £p- mapamerp, XapaKTepU3YIOIIUA APYKHOCTh BECEHHETO T10JIOBO/IbSA; PACCUMTHIBAIOT KAK CPEJHEE W3 3HAYEHUH, OIpPENETEHHBIX 110 JAHHBIM HECKOIbLKHX
pEK-aHaJIOroB 0OpaTHBIM MyTeM U3 hopmyisl (7.9);
Ay, - pacUETHBIN CIOH CyMMapHOTO BECEHHEro CTOoKa (6e3 Cpe3Kd IPYHTOBOTO MUTAHMS), MM, €KETOHOH BEPOATHOCTH TPEBBINIEHHS {%, ; OTpPeJeNsioT B

3aBUCHMOCTH OT Kod(QdunuenTa apuanun = u otHomenus =5 / T, a TakKe cpeHEro MHOTOIETHETO CJIOS CTOKA % ;
# - K02 GUIKEHT, YIUTHIBAIOIIUI HEPABCHCTBO CTATHCTHUYECKHUX MMApaMETPOB KPUBBIX PACHIPE/ICIICHUSI CIIOCB CTOKA U MAKCUMAITbHBIX PACXOI0B BOJIBI;

&, 81, 02- KOOpULIMEHTHI, YIUTHIBAIOIIUE BIUSHUE BOJOXPAHUIMIL, IIPYIOB M MPOTOYHBIX 03ep (&), 3amecenHoctd (0¥1) M 3a00J0YEHHOCTH PEYHBIX

B010c60pOB (97 ) Ha MAKCUMAaIIbHBIE PACXObI BOJIBI;
A - momaae Bogoc6opa HecaeayeMoi peKH 10 pacueTHOTO CTBOPa, KM 2 |

—"311 - JOIIOJIHUTEIbHAA IJIOIIAa/lb, YUUThIBAIOI[AA CHUKCHNUEC NHTCHCUBHOCTH PEAYKIIMU MOAYJIA MAaKCUMAJIBbHOI'0 CTOKA C YMCHBIICHUCM ILJIOIIa AN BO}IOC60pa,

KM=

# - TIOKA3aTeJb CTENEHN PELYKIIMH.



[Tokaszarenn crenenn penykuuu # v napamerp 4 B Gopmyne (7.9) onpemensior Ha OCHOBE 3aBHCHMOCTH ¥ rax p J (A no nansbvM HaGmONeHNIT Ha

M3YUEHHBIX PeKax MCCIeIyeMOoro paiioHa, rue 4max p¥ - MOIYJIb MAKCUMAJIbHOTO CTOKA.

[Tpu o6ocHoBanuu B opmyny (7.9) momyckaercsi BBeJEHHE AOMOJHUTENBHBIX MapaMeTPOB, YUUTHIBAIOIIMX BIUSHUE €CTECTBEHHBIX M HCKYCCTBEHHBIX
(akTOopoB HA POPMHUPOBAHNE MAKCUMAIBHOTO CTOKA BOJIBI PEK BECEHHETO MOJIOBOIBSI.

7.31 Cpenuuii MHOTOJETHHH CIOM CTOKAa BECEHHETO MOJIOBOABS #f CIEAyeT OIPEAEIATh 10 JAHHBIM PEK-aHAIOrOB MIIM MHTEPIOJIALMEH IO KapTaMm,

MMOCTPOCHHBIM IJId UCCIICAYEMOT' O paﬁOHa C YU4CTOM IIOCJICAHUX JICT HaGJIIO,HeHHﬁ. B 3nauenue CPCAHCTO MHOT'OJICTHET'O CJIOS BECCHHCTO CTOKA BHOCAT IMOIIPABKU
Ha y4C€T BJIMAHUA MECTHBIX (I)aKTOpOB (HJ'IOH_IaI[B Bonoc6opa, YKJIOHBI CKJIOHOB Ha BOI[OC60pC, O3CPHOCTDb, 3aJICCCHHOCTD, 38.6OJ'IO‘I€HHOCTL, paCHaXaHHOCTL)Z

a) JUTsl peK CTenHoi 30HbI Poccuu u monynycTeiHHOM 30HbI 3anaanoi Cubupu ¢ miomaasamu Bogocoopos menee 3000 km 2 B 3HaueHus ¥ clieIyeT BBOAUTD

IIOIIPAaBKHU HA YYCT IJIoI[aau Boz[oc6opa Ha OCHOBC IIOCTPOCHUS 3aBUCHUMOCTH "Eglj = f{—"ll:' C y4€TOM MaTcpuajioB Ha6HIOHeHHﬁ IIOCJIICAHUX JICT,

2

6) A1 MAJIbIX PAaBHUHHBIX PCEK C ILIoMIaAassMH BOI[OC60pOB MeHee 200 kM HCCOCTCHHOﬁ, CTeHHOﬁ, HOHYHYCTLIHHOﬁ 30H M 34CYNUINBBIX cremneu

HOMPaBOYHbIE KOA((HUIIMEHTH! YCTAHABIMBAIOT 110 3aBucuMoctu 4y = F(J.), rne J; - ykion Bogoc6opa;

B) IPU HAJTUYMM 03ep, PACHIOTI0KEHHBIX HAa BOJOCOOpPE PEKH, TTONPaBOYHbIE KOAD(HUIIMEHTHI K CPETHEMY MHOTOJIETHEMY CIIOI0 CTOKA BECEHHETO MOJI0BOIbS
% OIpesieNIAIOT MO CBSA3M CJI0S CTOKA CO 3HAYEHHAMH CpeJHEH B3BEIIEHHOH 03epHOCTH pedHbIX OacceitHoB #n = f(Ay;) | mpu atom mapamerp Ay, %,
OTPENENSIOT 10 hopMysie

A, =S (10084, / 4%) (7.10)

1=l !
e - oMb 3epKaia o3epa, KM 2
A; - mnomaznp BogocGopa o3epa, KM 2

A - omaas Bogocbopa B pacueTHOM CTBOPE PEKU;

T) JUIsi BOJOCOOPOB C 3aJI€CEHHOCTHIO, OTIMYHOW OT CpelHel 30HaIbHOW (pailoHHOI), MONMpaBOYHBIA KOI(DPUIIMEHT OMpPEeneNsioT MO COOTHOIICHHIO



Apf Ay e Ap- sanecennocts pacueTHoro Bojgocoopa, %; up- cpennee paitonHOe 3HAUEHHE 3aT€CEHHOCTH, Y.

Brruncnenue cpeHero pafoHHOTO 3HAYEHUS 3aJIECEHHOCTH BOJOCOOPOB BBIMIONHSIOT Kak cpenHeapudMerndeckoe W3 3HAYCHHN 3aJIeCeHHOCTH, %o, IO
OIMKANIIM PEUHBIM BOIOCGOpaM (BoT0cOOpE! ¢ A>200 kM2 - [Is JIECHO# M JlecocTenHoM 30H 1 4 >2000-3000 kM2 - 15 30H CTeNeil ¥ MOJTYIYCTHIHB).

7.32 Koa¢ppunueHt Bapualuy cios CTOKa BECEHHEro IOJO0BOJAbS NPUHMMAIOT IO peKaM-aHajoraM WIM HHTEpHoJALuedl 1Mo KapTaM H30JUHHUHA 3TOro
napameTpa, HOCTPOEHHBIM JUIsl HCCIIEAYEMOr0 palioHa.

I[J'IH PEK C II1omaasaMu BOI[OC60pOB A<200 KM2 B 3HAYCHHUIA, IMOJTYUYCHHBIC I/IHTCpHOJIHHHeﬁ o Kaprte, CJIeAyCeT BBOAUTH IIOIIPABKH, OIPCACIACMBIC 10

sapucumoctsam Ty = (A nia papaunnbx pexk u ©y = F(H;) - 1ng ropHeIX pek, rae {£g - cpeqHss BBICOTAa PEYHOro 6acceifna, M.

7.33 PacueTHOE 3HaueHME OTHOLIEHUs KOod(uIMeHTa acuMMeTpun K kod(uuuenty Bapuanuu = { ) ycTaHABIMBAIOT B COOTBETCTBHMH C TPEOOBAHUAMU
5.7.

7.34 KoapuruenT & , yduTHIBAIOIIMN CHIDKEHHE MaKCHMAIbHOTO pacxoja BOJbl BECEHHErO IOJOBOJbS HAa PEKaxX, 3aperyJHMpOBAaHHBIX MPOTOYHBIMU
03epaMu, CIEAYET ONPEAEIATh o hopMyIe

5=1/1+C A0 (7.11)

rae ' - koaddunrent, npuHuMaeMblid paBHbIM 0,2 117151 TECHOM U JiecocTenHoM 30H u 0,4 - 1715 CTETHO# 30HBI.
[Tpu Hanmuuu B OacceifHe 03ep, PACIONIOKEHHBIX BHE TIABHOTO Pycia W OCHOBHBIX NMPUTOKOB, 3HadeHHe KodduimeHTa & clieqyeT MPUHUMATH TS

Ay <2% - 1; Ay >2%-0,8.

Bnustaue npynoB, perynupyonmx MeKEHHBIH CTOK, ITPH pacuyeTe MaKCUMAIBHBIX PACXO0B BOJBI BEPOSITHOCTHIO TPEBBIICHUST MeHee 5% He YUUTHIBAOT, a
npu F > 5% pomyckaercst yMeHblIeHHe pacueTHoro 3HaueHus 10 10%.

7.35 Koo puument 51, yauThIBaromunii CHIOKEHHE MAKCUMAIBHBIX PACXO/I0B BOJIbI B 3AJIECEHHBIX OaccelHax, ONpeaeNsioT o GpopmyJie

By = l(A + D7 (7.12)



! —_—
rae # - KOOQQUIMEHT peayKIM1; YCTAHABIMBAIOT 10 3aBUCUMOCTH Fmax = .J L4y ¢ yaerom npeobianaiomux Ha BogocOope OYBOrPYHTOB;

ot - K03(h(pULIMEHT, YYNTHIBAIOLIMI PaclookKeHHe Jieca Ha BoJocOope (B BEpXHEH WM HUKHEH 4acTU BOJOCOOpPA), a TaKkKe IMPUPOAHYIO 30HY (JecHast WK
JIECOCTENHas).

7.36 Koopduuuent 53, yauThIBaromuii CHUKEHIE MAKCUMAJIbHBIX PACXOI0B BOJBI C 3a00JI04EHHBIX BOJOCOOPOB, ONPEAEIAIOT 110 (OpMyJIe

83 =1-Flg(0145 +1), (7.13)

rae U - koapduiment, onpeenseMplii B 3aBUCUMOCTH OT TUIIA GOJIOT M MEXAHUYECKOTO COCTAaBa OYBOIPYHTOB BOKPYT OOJIOT M 3a00JI0UEHHBIX 3eMeNb (CO CI0eM
topda He meHee 30 cm);
A5 - oTHOCHTENBHAs TI0mAab 60NIO0T, 3a00I0YEHHBIX JIECOB U JIYTOB B 6acceiine peku, %.

BuyrpubonoTHble 03epa, paccpeioTOUEHHBIE 110 BOAOCOOPY U pacloIOKEHHbIE BHE TJIABHOTO PYCJIa U OCHOBHBIX IIPUTOKOB, CJIEAYET BKIKOYATh B 3HAUYCHUE
OTHOCHUTEJIbHOM IUIOIaau 60JI0T.

ITpu 3a601049eHHOCTH MeHee 3% WM IPOTOYHON CpeHEB3BEIEHHOI 03epHOCTH Gomee 6% KodGPHUIMEHT &7 MPUHMMAIOT PABHBIM €IUHUIIE.

Jlnist TOpHBIX pek Kodduuments J1u &7 paBHbI eIUHUILE.

I[O)K)IeBble nmaBOAKH
7.37 BH60p THIIA pacquHoﬁ (I)OpMy.TIBI AJIL ONMPCHACIICHUSA MAKCHUMAJIIBHOT'O CPOYHOI'0O pacxoda BOAbI HOXKIACBOI'O ITaBOJAKa 3aJJaHHOM BCPOATHOCTHU

TIPEBBIMIEHUS ¥ CTeTyeT MPOM3BOIUTE COTIACHO TIPUIOKeHnio b, Tabmmma B.7.

7.38 Pacuernas opmyna Tina I (peayKIMOHHAS) I ONpe/eIeHHs ¥y IPU HAIMYMI OTHOM HJIH HECKONBKUX PEK-aHAJIOTOB HMEET BHII:

Qp% = gp%,a@m (552 "Ilaaaﬂa:'ﬂ , (7.14)



rjie @pt,a - MOYIb MAKCHMAIBHOTO CPOYHOTO PACXO/IA BOJIBI PEKH-aHATIOTa PACYETHOMH BEPOATHOCTH TIPEBBIEHHS %, , M /c-KM 2 ; pacCUHTHIBAIOT MO GopMyITe
Pp¥ia Qp%,a fdy ) (7.15)
rae Qp%,a - MAKCUMAJIbHBIN PacX0/ BOJIbI 10K ACBOTO MaBOAKA BEPOSITHOCTH MPEBBIIICHUS B Ve /c;
A, - momane BogocGopa peku-aHamora, KM 2 ;

3 - KOOPPUIMEHT, YIUTHIBAIOMINN PEAYKIIMI0 MAKCUMAIILHOTO MOAYJSI CTOKA JI0XKJIEBOTO MaBOJKa (1%, ) C YBEIMUEHUEM IUIomaau Bogocoopa (A, KME)

WINA MPOJOKUTENBHOCTH PYCIOBOrO BpeMeHU jaoOeranus ( Tp, MUH); pACCUMTHIBAIOT B 3aBUCUMOCTH OT 3Ha4eHUs KO3(pQUIMEHTa g , MPEICTaBISAIOLIETO
cooTHoleHne ko3 duireHToB GopmMbl BOAOCOOpa HCCIEAYEMON PEKU U pEeKHU-aHaIora:

g~ LADE (L A (7.16)

rone Lu La - FH,Z[pOI‘pa(I)I/I‘leCKaH JJIMHA BOJOTOKA JJIA I/ICCJ'ICI[yeMOI\/Il PCKU U pCKU-aHaJiora COOTBETCTBCHHO, KM;

Aun 4 - nnomanas BogocOopa AIs UccIeLyeMOl peKH M PEKH-aHallora COOTBETCTBEHHO, KM ry

ITpu %4 <1,5 pacueTHOE 3HaUeHHE KOd(PPULIMEHTa ¥y onpenenstoT no popmyine (7.17), anpu %4 >1,5 - no gpopmyite (7.18):
Oy = (A AT (7.17)

oy = (T F VY (7.18)

rae Tu P, - rugpoMoppomeTpruuecKas XapaKTEPUCTHKA PYCIIa Il HCCIENyeMOil PEKU ¥ PEKU-aHAJIOra COOTBETCTBEHHO; OMPEIENSIOT 10 (GopMyIIe

© = 1000L / my I A% (7.19)



rae Lu A-To ke, yto u B hopmye (7.16);
MpW M - THAPABIMYECKHE ITapaMeTpPhl, XapaKTepU3YIOIINe COCTOSIHUE U IEPOXOBATOCTh PYyCIia BOAOTOKA; ONPEACIIAIOT COTTIaCHO MPHIIOKEHHIO b, Tabmuna
B.8;

- cpesHeB3BereH bl YKIIOH pyciia BOJOTOKA, %o;

MU ¥ - creneHHble KOd(MGUIIMEHTHI, OTPAXKAIOIINE PEAYKIIMIO MAKCUMAJILHOTO MOJIYJISI CTOKA JOXIEBOrO IMaBOJIKA %1%, COOTBETCTBEHHO C YBEINYEHHEM
9

Tiomany Bogocbopa A, kM2, u pycioBoro BpeMenu aoberanus Tp.
PycnoBoe Bpems nobGeranus Ty, 4, JUIsl TUAPOJIOIHYECKH U3YYEHHON PEKU ONpeNesIfoT o (hopmyIie

t, = 1000L/ ¥ = 1000L (e IR O | (7.20)

rae L - 1o ke, uto u B popmyie (7.16);
I - MaKCUMaJIbHOE 3HAYCHUE CPEIHEH CKOPOCTH T0OCTaHUs BOIBI 11O INIABHOMY BOJOTOKY, M/C;

Py, m 1 {p-10 %Ke, uTo U B hopmyre (7.19);

dn 8y, dam O3, - monpaBouHbIe KOd((GUIMEHTHI, YUHTHIBAIONIKE [T UCCIIELYEMON PEKH M PEKHM-aHAIIOTa PETYJIUPYIONIEe BIUSHHE COOTBETCTBEHHO 03€P

(npy10B, BOJOXPAHUIMIL), a TAaKKe OOJNOT M 3a00J0YEHHBIX 3eMelb. IIpy mcronb3oBanuu GpopMyinsl (7.18) 3Hauenus xodpduuuentos &z u G2, MPUHUMAIOT
PaBHBIMH SIMHHUIIC.

7.39 IIpu yCcTaHOBJICHUU CTETIEHHBIX KOA((UIIMEHTOB PEAYKIUN # U #{, a TAK)KE CTPYKTYPHI (OPMYJI IO ONPEAEICHUIO MONPAaBOYHBIX KOI(P(DUIIMEHTOB & ,
s, S2m G2, HOPATOK BHINOIHEHHS HHKEHEPHO-THAPOJIOTHYECKHX PACYeTOB Mo (opMyJIe THIA | mpeaycMaTprBaeT MOCIeN0BaTENBHOCTh STAIIOB, H3I0KEHHBIX B
MpUIIoKeHnu B.

7.40 Pac4eTHBIIT MaKCUMabHBIA CPOYHBIA PacXoj BOJBI JIOKIEBOTO MaBojKa ompeaelsator mo ¢opmyie (7.14) Ha OCHOBE WCIOIB30BAHUS OJHOW HITH
HECKOJIbKHX PEK-aHAJIOTOB C YYETOM MOJYUYCHHBIX 3HAUYE€HUN CTEMEHHBIX KOOP(GUIIMEHTOB # U #{ U (HOPMYJ JUTsl yueTa PETyIUPYIONIEero BIMSHUS €CTECTBEHHBIX U



HCKYCCTBEHHBIX (DaKTOPOB.

7.41 Tlpy HaIMYMK 3HAYEHUH CTENIEHHBIX KOO(QMHUIMEHTOB # U ], a TAKXKE PACYETHBIX (GOPMYJI IO ONPENEIEHUIO MONPABOYHBIX K0 duimentos &, dg,

dau 83, , IOMYYEHHBIX HA OCHOBE PErMOHAILHBIX 000OLICHUH, TOMYCKAETCsl HX MCIIONL30BAHKE IIPH BHIOIHEHUH pacueToB 1o Gopmyie (7.14).

7.42 Pacuetnas dopmyna Tuna Il 1 onpesienenns &y, Ipu OTCYTCTBUM PeK-aHAOTOB HMEET BU:

Gy, = ga00 (2001 47887835, A4, (7.21)

re 4200 - MOJIYJb MAKCUMAaJIbHOI'O CPOYHOI'O pacxojia BOJABI €XKEr0JHON BEPOSITHOCTH IpeBbllIeHUsT F =1%, NpuBeIeHHbIH K YCIOBHOM IIOLIAAM BOIOCOODA,

pasHoit 200 kM < mpu & =5 = d3 = 1,0; ompeeNnsIOT IIA MCCIEAyeMOi PeKH NMPU HATHYMH PErHOHATBHON KapThl MapaMeTpa ¢ 200 MHTEPIONAIHei, a mpu

OTCYTCTBHHU - HA OCHOBEC MCITIOJIb30BAaHUA MHOT'OJICTHUX OAHHBIX THAPOJIOTIMYCCKU M3YUCHHBIX PCK;

A - miomanp Bogocoopa, KM <

du 07 - I0IycKaeTcs ONpenesaTh COOTBETCTBEHHO 110 opmystam (B.3), (B.4) npunoxenus B;

' J—
&3 - monpaBouHbli KO>(P(QUIMEHT, YUUTHIBAIONIMI M3MEHEHUE TapaMeTpa &20) ¢ YBEIMYEHUEM CPEIHEH BBICOTHI BOAOCOOpPa X , M, B IOJYTOPHBIX H
TOPHBIX paliOHaXx;

M, - IEpeXOHbIH KOd(G(HUIMEHT OT MAKCHMATbHBIX CPOYHBIX PACXOIOB BOJBI €KETOJHOH BEpPOSTHOCTH TIpeBHIMEHHS F =1% K 3HAYEHHAM APYTOif
BEPOSITHOCTH TIPEBBIICHUsT F <25%; Ha3HA4alOT HA OCHOBE YCTAaHOBJICHHSI COOTHOIIEHUs (7.22) 10 AaHHBIM TUIPOJOTHUYECKH M3YYEHHBIX PEK B HUCCIEIyeMOM
paiione

Mg = B (219, (7.22)
7.43 Ilpn OTCYTCTBUM COBPEMEHHOW PErMOHaNbHOW KapThl mapamerp 200 B Gopmyne (7.21) mms uccneayeMoil peku ONpenesstoT MHTEPHOISILUEH Mo
3HAYEHUSIM dTOH XapaKTCPUCTUKHU, ONIPCACICHHBIM IJIA BLI6paHHBIX 6J'II/I3K0 PACIOJIOKCHHLBIX C UCCIICAYCMBIM BOOJOTOKOM THAPOJOTUYCCKU N3YUCHHBIX PCK. I[JBI

PEK TIOTYTOPHBIX ¥ TOPHBIX PailOHOB - HAa OCHOBE aHanmu3a rpaduka cesasu dzgp = J T, )

7.44 PacueTHas dopmyna tuma 111 ans onpenenenus &y, Ha Bogoc6opax miomasio Menee 200 KM 4 MMeeT BU:



Opr = q1snH15, 8 g A (7.23)

!
rae 1%, - OTHOCUTEJIBHBIM MOYJh MAKCUMAIBHOTO CPOYHOTO PACX0/1a BOJIBI €5KET0IHOM BEPOSITHOCTH MpEBbIIeHUsT F =1%, npeacTaBiIsIONMiA OTHOILICHHE

g1y, = a1y, [ eH 1y, (7.24)

OIIPCACIIAOT AJI UCCICAYyEMOI'O paﬁOHa B 3aBUCHUMOCTH OT FI/I,Z[pOMOp(l)OMCTpI/I‘IeCKOﬁ XapaKTCPUCTUKHU pYyCJla ®p H IIPOAOJIZKUTCIIBHOCTH CKJIOHOBOI'O I[O6el"aHI/IH

Tex , MUH;
© - cOopHBIN K03 PULIMEHT CTOKA;

H{ys - MakCUMaITbHBIN CYTOYHBIN CJIOW OCaJKOB BEPOSITHOCTH MpeBbIIeHUs F =1%, MM; ompenensioT Mo JaHHBIM OJMXKANUIIMX METEOPOJIOTHYECKHX
CTaHIINH;

&, Mg, A-To ke, uto u B hopmyme (7.21).
T'uapoMopdOMETpHIECKYI0 XapaKTepUCTHKY pyca HecienyeMoit peki ¥ p onpenensior mo dopmyie

D, =1000L [y 17 A (o1, )41 (7.25)

rae #p, {p, A-T0 xe, uto u B hopmyne (7.19).

7.45 Tlpu pacueTrax MaKCHMAalbHOTO CTOKa Mo (opmyrie MpenenbHOM WHTEHCHUBHOCTU CIEAyeT WMETh B BUAY, UYTO PEAYKIMOHHBIE KPUBBIE OCAJIKOB,
MIPUBEICHHBIE B [5], OCHOBAHBI Ha TAHHBIX HaOM0IeHH 10 60-X TO0B U TPEOYIOT 0053aTETLHOTO YTOYHEHUS.

7.46 Tlpu HaIMYUK pEeKU-aHAIOTa TOPSIIOK pacdeToB 1mo Gopmyre tuma 11 cnemyromnmmii:

1) ans MccaeyeMoro BOJIOTOKA YCTaHABIMBAKOT TUAPOrpaduyeckue XapakTepUCTUKU, THIT 1 MEXaHMUYECKUI COCTAaB MOYBOTPYHTOB, CJIArarolrx BOJI0cO0p,



a TaKKe CPeIHUH YKIOH CKIOHOB {¢x, %o, M I'YCTOTY PYCJIOBOIi M OBPaKHO-6a0UHOl ceTelt BogocGopa P p, KM/KM 2

2) B coorBeTcTBUHM ¢ pekomeHmanusmu (4.11) u (7.26) BbIOMparOT peky-aHaJIOr (WM HECKOJBKO PEK-aHAJIIOTOB), JJIsi KOTOPO# (MM KOTOpBIX) B
COOTBETCTBHUHM ¢ TpeboBaHUAMU B.3 npunoxxenus B onpenenstor 3Ha4eHNs pacueTHBIX MAaKCUMAJIbHBIX CPOYHBIX PACXOJI0B BOJIbI JOXKIEBOTO M1aBOJIKA;

3) onpenensoT cOOpHBIH K03(GUIMEHT CTOKa ¥ sl pABHUHHBIX PEK 1O (popMyJie

gl Vo, a n
w= _ (fcr{"ffcr{,a:' 2 %
16,67 (vg) 8,
" (7.26)
XA, +THA+T],
e 1%, a - MOLY/Ib MAKCHMAJIBHOTO CPOYHOTO PACX0JIa BOJIBI PEKH-aHAJIOTA €KETOIHOM BEPOATHOCTH TIpeBhImeHns F=1%, M7 /c-km 2]
&, A, 4 -T1oxe, uro u B 7.38;
I, foxa - To e, uto M B mo3.1);
%7 - cTeeHHOW KO3 (UIIUEHT, ONPEeeIIeMbIil B 3aBUCUMOCTH OT MEXaHMUYECKOT0 COCTaBa MOYB U MPUPOTHON 30HBI;
75 - CTETICHHOW KOX((PHUIIMEHT; MPHHUMAIOT JUTS JIECOTYHIPHI M JIECHOH 30HBI paBHBIM 0,07, 17151 OCTambHBIX MPUPOIHBIX 30H - 0,11;
Tg - IPOAOJKUTENBHOCTh 0aCCEHHOBOIO 100€raHus, MUH; ONPENeNAoT o (hopMmyIie
=1,2¢k +
Tg = L2T5 + Ty, (7.27)

rae Tp- NPOAOJKUTENBHOCTh PYCIOBOr0 J0OETaHusl, MUH; OnpeaesstoT no ¢opmye (7.20);
16,67y (T ) - opauHaTa KpHBOM pPeIyKIMH OCAIKOB, IPUBEICHHAs B [5] 1 yrounsemas no 4.3 v npuioxenuo I



4) IpoI0IKUTEIBHOCTh CKIIOHOBOTO JJOOCTAHUS Tgx UIS BOAOTOKOB, MHH, JOIMYCKACTCS MPHHUMAThH B 3aBUCIMOCTH OT IIPUPOJIHBIX 30H PABHOM CIICIYIOIIUM
3HAYCHUSIM:

TYHJIpa U JIECHAs 30Ha:

npu 3abonoyennoc meHe 20% 60
TH e

" " 20%-40% 100

" " 6onee 40% 50

JecocTenHas 30Ha 60

CTeNHas 30Ha ¥ 30Ha 3aCYIUINBBIX CTETeH 30

MIOJTYyITyCTBIHHAS 30HA 10

IIOJIyTOPHBIE U TOPHBIE PAMOHBI 10.



HpI/I HaJIM4YUKU PEKH-aHaJIora npoa0JKUTEILHOCTE CKIIOHOBOI'O ,I[O6CFaHI/I5I Tog OIIPEACIIIIOT B 3aBUCUMOCTH OT paﬁOHa THITOBOM KpHBOﬁ PECAYKIIMKU OCAAKOB

¥ THAPOMOP(POMETPUUECKON XaPAKTEPUCTUKHU CKIOHOB Py , KOTOPYIO PACCUUTBIBAIOT IO HOpMyIIe

By = (1000L )% Mty L (01, 0° 1, (7.28)

rae Leg- cpemHss mimHa 6e3pyclIoBbIX CKIOHOB BOA0CO0pa; ONPENEsIoT o GopMyIie

Leg = Worop, (7.29)
rae ©p-TO K€, YTO U B 1103.1);
Y- K03 HUIIUEHT, MPUHUMAESMBIH JIJIs1 OJTHOCKATHBIX CKJIIOHOB paBHBIM 0,9, st iBycKaTHbIX - 1,8;
oy - KOO PUIIMEHT, XapaKTepU3YyIOIIHMI MIEPOX0BATOCTh CKIIOHOB BOIOCOOpA; ONPENEIsOT 1Mo nprioxeHuto b, tadbmumna b.9;
{4 - To e, 4To U B 1103.1);
# - To ke, uTo U B hopmyuie (7.26);
Hyw, - 0 %e, uto u B hopmyine (7.23).

3HayeHue Tyx OMNpENeNII0T METOJOM IocleaoBaTenbHoro npubmmxkenus. [lo ¢gopmyne (7.27) ompenenstor OacceifHOBoe BpeMs jgo0eraHust Tg Hpu
3HAYEHUH Tgx, IPMHATOM COTJIACHO M03.4). 3aTeM yCTaHaBJIMBAIOT 3HaueHue 1067w (T5 ) u mo dpopmyie (7.26) paccunThiBaroT cOOpHBINH KO3(P(HUIMEHT CTOKa ¥ .
Ilo ¢opmyse (7.28) oNpenensior 3HaYeHUEe Fox M Jajee 10 TabIMIaM, IPUBEIECHHBIM B [5], YCTaHABIMBAIOT 3HAYEHHE TgxB MEPBOM NPHOJIMKEHHMH, @ 3aT€M
YTOYHSIIOT B COOTBETCTBUHM C 4.3. [Ipy 3HaUNTENBHOM PACXOKIEHUH IOJYUYEHHOTO U NEPBOHAYAIIBHOTO 3HAUEHUHN Ty pacyeThl CIEyeT OBTOPUTH, IPUHUMAs 32
HCXOJHOE NOCIIEAHEE BBIUNCICHHOE 3HAYCHUE Ty ;



5) 3HA4YCHHC Hl‘}ﬂ, ONMpeAC/IA0T M0 MHOTOJICETHUM JaHHBIM O MaKCHMAJIBHBIX CYTOYHBIX XHUAKHUX OCaaKaX METCOPOJIOTHMYCCKHUX CTaHHHﬁ, OMMIKaMIINX K

OacceiiHy HCCIIEIyeMOro BOJOTOKa, KOTOpPbIE HMEIOT HauOOJBIIYI IJIUTEIBHOCTh HAONIONEHUM, WM MO PErHOHATBbHOM KapTe STOM XapaKTEpUCTUKH,
MMOCTPOCHHOU C Y4€TOM HAOIIOACHHIA MTOCIEIHIX JIET;

6) MaKCHMMaJbHBIA CPOUHBIN pacxox Boabl 10 Gopmyiie (7.23) npu HaIMYUU PEK-aHAIOTOB ONPEICISAIOT ¢ YYSTOM 3HAYCHUH MApaMeTPOB U XapaKTEPUCTHK
9TOW (POPMYIIBI, MOJTYIYCHHBIX COITIACHO PEKOMEHIAIMAM 1103.1)-5).

7.47 Tlpu OTCYTCTBUM PEK-aHAJIOTOB pacyeT 1o ¢opmyse (7.23) mpous3BOAAT B MOCIEIOBATEILHOCTH, aHAJOTUYHOW MTPUBEICHHOMN B 7.46 MpHU ONpeacIICHUH
cbopHoro korduimenTa croka ¥ g paBHUHHBIX peK 1o Gopmyrie

Cz iT "2

CK

C s o) (7.30)

re ©3 - SMIUPUYECKHA KOAPPHUIUEHT, KOTOPBII IS TYHAPHI U JIECHON 30HBI IPHHUMAIOT PaBHBIM 1,2, 17151 OCTaBbHBIX MIPUPOJHBIX 30H - 1,3;

[ - cOOpHBIH K0d(D(HUIMEHT CTOKA IS YCIOBHOTO BOAOCOOpa ¢ MIomaabio A, paBHOH 10 kM2, u cpefHHM YKIOHOM {gx, paBHBIM 50%o; B TepBOM
MPUOTIKEHNUN OTIPEACIISIOT 10 [5] M yTOUHSIOT B COOTBETCTBUU C (4.3);

2y, %23, A-To ke, 4To U B 7.46, 103.3).

JUiIst BOJOTOKOB CO CPEJHUM YKJIOHOM CKJIOHOB 6ojiee 150%o0 cOOpHBI kKoo dumuenT ctoka © paccunteiBaroT 1o popmyie (7.30) mpu ok, pasaoM 150%o,

a JUIs BOJOTOKOB CO CPEJHUM YKJIOHOM CKJIOHOB MeHee 15%o - ipu L, paBHOM 15%o.

[Ipu pa3nu4HOil KpyTH3HE CKJIOHOB HJIM 3HAUYUTENIBHOM MECTPOTE MOYBOIPYHTOB, CJlArarollldX HcCCielyeMblii BoJocOOp, cOOpHBINH KOA(QHUIMEHT CTOKa
¥ IPUHUMAIOT KaK CPEAHEB3BEIIEHHOE 3HAUCHHUE.

7.48 PacueTHbIif CI0 JOKIEBOr0 MABOAKA “p%, IUTA BOJOCOOPOB MIOMmMAnbIo Gonee 50 kM2 clielyeT onpeaensTh 110 GpopMmyIe

P, = Pk (7.31)



*
rac -'ggp%- clioi JOXKICBOI'0O ITaBOJKA pvaeTHOﬁ BCPOATHOCTU NPCBBIILICHHUA Bj., , MM; IMIPUHHUMAIOT IO JaHHBIM PCKH-aHAJIOra WJIM 110 KapTe, HOCTpOCHHOfI JUIA

TUIPOJIOTHYECKH U3YIE€HHBIX PEK pu & g7 =1;

kg - oMmupuueckuii KO3(Q(UIMEHT, YYUTHIBAIOMIKI yMEHbIIECHUE (PEOYKLHUIO) CIOS MOXKIEBOIO IaBOAKA C yBEJIMYEHHEM ILIOIIaAU BOJocOOpa B

*
3aCYyIUIMBBIX paliOHAX; YCTaHABINBAIOT HA OCHOBE HCCICA0BAaHUA 3aBHCUMOCTHU h Y T f{*’q} .
> B

7.49 PacyeTHbIN CIOW TOXKIEBOTO IMaBOJIKA kp% JUTsL BOJIOCOOPOB ILI0IIa/1bI0 MeHee S50 KM 2 IPY HAJWYUU PEK-aHAJIOTOB NMPUMEPHO TAKOW K€ IUIOLIAIU
cleyeT IPUHUMATh PaBHBIM PACYETHBIM CIIOSIM PEK-aHaJIOrOB.

HpI/I OTCYTCTBHUHU PCK-aHAJIOT'OB pAaCYCTHBIC CJIOU JOKACBOI'O CTOKA CIICAYCT OIPCACIIATD 110 (l)opMyJIe

Apy, = W (T150 o) 010 AP | (7.32)

rae ¥ (To=150mm) = 2/ Py, - orHOCHTENBHAS MHTEHCHBHOCTD OCAIKOB;

*
M py, - IEPEXOHBIA KOA(DQHIMEHT OT CIOS CTOKA JOXK/IEBOTO MaBOJKA BEPOATHOCTH NPEBBIMIEHUS F=1% K CIIOAM JPYIHX BEPOATHOCTEN MPEBBINICHHS;
OTPEENSIOT 10 hopMyse

+
hpy, = Hpy, { Hyy, (7.33)
rac Jql:“}ﬂ:I u Hlﬂ-ﬂ:, - CJ‘IOfI MaKCUMAaAJIbLHBIX CYTOLIHLIX 0OCaaKOB BepOHTHOCTI/I HpeBLILHeHI/I}I COOTBETCTBCHHO Bf.:, nu 1%, MM, OHpeI[e.]'IHIOT 10 KpI/IBBIM pacnpeﬂeHeHI/IH

CYTOYHBIX OCAaJIKOB;
& - cOOpHBIN K03(pPULIMEHT CTOKA.

I'uaporpadnbl cToka BoAbI peK BECEHHET0 MOJIOBOAbS H I0K/1€BbIX ABOAKOB
7.50 ITapameTpbl OCHOBHBIX 3JIEMEHTOB PacueTHOTO rujiporpada cieayer onpeaeisaTs cornacHo 5.32-5.40 u 7.28-7.49.

’
7.51 KOB(I)(I)I/IL[I/ICHT nepexoaa "?Cf OT MAKCUMAJIbBHOTO MI'HOBCHHOTI'O pacxXxoJa BOJAbI BECCHHCTO ITOJOBOIABA QPK CPCAHCCYTOYHOMY Qp YCTaHaBJIMBAKOT I10



pPCKaM-aHaJIOTaM. HpI/I HUX OTCYTCTBHUU IJId PAaBHUHHBIX PCK OIIPCACIICHUC KOB(b(bI/IL[I/IeHTa "?Cf OCYHICCTBJAKOT IO PCTUOHAJIBHBIM 3aBUCUMOCTAM OT ILJIOHIAAU
BOOCOOpA.

7.52 OHOBEPIIMHHBINA TUAPOrpad CTOKA BOJBI BECEHHETO IMOJIOBOJBS (JI0’KAEBOTO MABOJKA) PACCUMTHIBAIOT COTMIAaCHO mpuiioxenuto b, tabmuma b.10 mo
3HAUYEHUI0 KOY(PDHIMEHTa HECHMMETPUYHOCTU %5, onpesenseMoro no gopmyne (5.50) mo JaHHBIM pPEK-aHaJOroB MM 110 3HAYEHHIO Kod(PUIMEHTa (OPMBbI
rugporpada x, onpenensieMoro mno Gopmyine

=gt JO0116R (7.34)
OpnauHaThl pacueTHOro ruaporpada onpenesistoT no hopmyne
=2y, (7.35)
abcuuccsl - o popmyse
By = Xip | (7.36)

r7e ip- NPOJOJIKUTENBLHOCTD MTOIbEMa BECEHHETO MOJIO0BOAbS ([I0KIEBOr0 MaBOKA), ONpeaenseMas 1no popmyie

fn = 001160y fqy; (7.37)
x, .Y - OTHOCUTEIbHBIE KOOPJMHATHI PACUETHOr0 ruiporpada cToka BOAbI, ONpeaesieMble 1Mo npuioxeHuto b, tadbmuma b.10;

qp' pvaeTHBIﬁ MOAYJb MAKCUMAJIBHOI'O CPEAHETO CYTOYHOI'O pacxoda BOJAbI BECEHHCI'O IMOJIOBOAbA WM MAKCUMAJIBHOI'O MIHOBCHHOTO PAacXoda BOJBI

JOKIEBOTO TTABOJKA, M- /C'KM <.

7.53 BayTtpucytounslii Tuaporpad croka onpenenstor no ¢opmyie (7.35), 3HaueHUsT OTHOCUTENBHBIX OPJMHAT .» KOTOPOTO NMPUHUMAIOT 10 MPHIIOKEHHIO
B, Tabauma b.11.

7.54 [lna pex ¢ muomansio BogocOopa Menee 200 km 2

MPOJOJIKUTENEHOCTD ONPEACISAIOT M0 popmyie

C MIPOAOJIKHUTCIBHOCTBIO HOABEMA HOKACBOIO IIaBOJKa 1 CYyT WJIM MCHCC PpPaCUYCTHYIO

Ty =B7iylay, (7.38)



rae 5 - koddduIMenT, IPUHIMAEMEII1 IPH pacdeTe POI0IKATETFHOCTH HOABEMA I0KIEBOT0 IaBOIKA B yacax paBHeIM 0,28, B MuHyTax - 16,7.

IIpu onpeeNeHny pacYeTHBIX THAPOrpadoB JOKIEBBIX MABOJKOB COMIACHO TPeGOBaHUIO 7.52 KOI(POHUIMEHT HECHMMETPUYHOCTH & ; CIEyeT IIPUHUMATh

110 peKaM-aHaJIoraM; IIPH OTCYTCTBHH aHAJIOTOB JIOMycKaeTcs %; mpuHUMAath paBHbIM 0,30, 1S pek ¢ IIomaapio MeHee 1 Kk 2

paBHbIM 0,20.

CTEIIHOM U IOIYITYCTBIHHOW 30H -

MuHUMAaJIbHBIN CTOK BOJbI PeK
7.55 OCHOBHOI pacueTHOW XapaKTEPUCTUKOM SIBIISIETCS MUHUMAIbHBINA 30-CyTOUHBIN WIN CPEIHEMECAYHBINA pacxXo/1 BOJbl B 3UMHUI U (W) JIETHE-OCEHHUM
ce30Hbl. MMHUMAaJIbHBINA CPEAHECYTOUHBIA PACXO ONPEAEISAIOT M0 CBsI3U ¢ 30-CYyTOUHBIM.

MuHUMaIbHBINA Cpe,ﬂHeCYTOLIHHﬁ pacxoa BOAbI 0OBIYHO HCIOJIB3YIOT B CJIYUasiaX, KOrAa HE JOIMYCKArOTCA IIEPEPBIBLI B ITOAAYC BOJbI.

7.56 MeTOI[ OIIpCACIICHUA MHHHUMAJIbHOI'O 30'CYTO‘IHOFO pacxola BOJbI 3aBUCUT OT KAaTCropun pCKU: Majlasd, CPCAHAA WA 6onpmrasg. K ManeIM OTHOCAT
PCKH, Y KOTOPBIX MOAYJIb MUHUMAJIbHOT'O CTOKAa U3MCHACTCA C BO3PACTAHUCM ILIOIIAAN BOI[OC60pa. B 3aBucumoctu ot paﬁOHa K MaJIbIM OTHOCAT PCKHU C BEPXHUM

npezaenoM miomaau Bogocoopa ot 1000 mo 5000 km 2, HauMeHbIIHe 3HAYEHHUS OTMEUYEHBI B 30HAX M30BITOUYHOTO M J0CTATOYHOTO YBIKHEHUS, HAUOOJIbIINE - B

paiioHax ¢ HaIMYMeM MEePeChIXaloIuX WK MepeMep3aromux pek. K cpelHUM OTHOCSIT peKku ¢ IUIOMa s Bogocbopa oT BeimeykazanHbix 10 50000-75000 KM,
Pexu ¢ 0osbIIEN TUIOMIAIBIO CUMTAOT OOJIBIIINMHU.

7.57 MuHMMalbHbIe pacxoibl BOJbI Ha OONBIIMX U CPEIHUX PEKaxX OMPEIENSIOT MO0 WHTEPHOJSAIUN MEXAY MYHKTaMHU HaOMIOJIeHUil ¢ yuyeToM OOKOBOM
IIPUTOYHOCTH U JJAHHBIX MOJIEBBIX THAPOMETEOPOIOTMUYECKUX U3BICKAHUI B pACUETHOM CTBODE.

7.58 IIpyn HEBO3MOXXHOCTHU MCIIONIB30BaTh yKa3aHus 7.57 ans pacdera MUHUMAaNbHBIX 30-CyTOUHBIX (CpEIHEMECSYHBIX) PAacXO/]0B MPHUMEHSIOT METOMbI
MIPOCTPAHCTBEHHON MHTEPHOIALMN MUHUMaIbHOTO 30-cyTo4HOro Moy ctoka 80%-Hoi 00ecriedeHHOCTH /711 3MMHEr0 WK JIETHE-OCEHHETO Ce30Ha.

7.59 MuHMMATBHBIH CTOK MaTbIX PABHHHHBIX M MOJYTOPHBIX peK Wp% , M7 /C, pacCUMTHIBAIOT MO 3aBHCHMOCTH MHHMMATBHBIX 30-CYTOUHBIX PAcXOIOB

BOoZbI 80%-HOM 00€CTIEUeHHOCTH OT IIOMIAaX BOJgocOOpa A pailoHOB, OAHOPOJHBIX MO YCIOBUSM (POPMHUPOBAHHS MUHUMAJIBHOTO CTOKa. B o0mem Buae sTa
3aBUCUMOCTh UMEET BU/I;

Opr, =B(AL A" 8183 Apy, (7.39)



rae - IIomams Boxocoopa, KM <;

A - TonoNHMTENBHAS IOMAAb BOAOCOOPA: PH MOJNOKHUTEIBHOM 3HAYEHUH OTPAXKaeT JOMOJHUTEILHOE MUTAHUE PEK B TIEPHOJ MUHMMAIBHOTO CTOKA 3a
CUET 03EPHOT0 PEryJupOBaHMs MPU OTHOCUTEIBHOM 03epHOCTH BojgocOopa a0 5%; B cilyyae OTpULATEIbHOrO 3HA4YEHMs IOKAa3bIBAeT IUIOIIAAM BojaocOopa c
€XKEroJIHbIM OTCYTCTBUEM CTOKA B TeueHue 30 cyT;

81 - KOO HUIMENT, YIUTHIBAOIIMI yBEINYEHNE MUHUMAIIBHBIX PACXO/I0B BOJIbI Ha 03EPHBIX PEKAX;

87 - KO3 HUIMENT, YUUTHIBAIOIMYI YBETMYEHNE MUHUMAIBHBIX PACX0JI0B BOJIbI 3a00JI04E€HHBIX BOJOCOOPOB;

APy, - HEpeXOaHBIH K03 PUIMEHT OT MUHUMAJILHOTO 30-CyTOUHOro pacxona Boasl 80%-Hoil 06eCIeYeHHOCTH K PACXO/Ly BOJbI PACUETHON 00€CIIEYEHHOCTH.

7.60 3nauenue 51 onpenensor no Gopmysie
8 =1{1-cd,), (7.40)
rae ¢ - koo PUIMeHT, onpenensieMblii B 3aBUCUMOCTH OT CpeHero MHorojieTHero wiu 80%-Hol 00eCrIeYeHHOCTH CII0Si MUHUMAJIbHOTO CTOKA;

Az - OTHOCUTENBHAS 03€PHOCTE BOJOCOOPA.

ITpu oTHOCHTENBHON 03€pHOCTH MEHbIIE 2% U OTCYTCTBHM €XKETOJJHOTO MepeCchIXaHus Wi nepemep3anus Gopmyna (7.39) npuHUMaeT BUA:

Opy, =2 A" 85 hpy,, (7.41)

rae &, #2 - pailoHHBIE TapaMeTphl, ONpeesieMble N0 PeKaM-aHaIoraM MM KaK CpeJHHE PailOHHbIC 3HAYCHHUS C HCIOJIb30BAaHHEM MHUHUMAJIBHBIX PACX0J0B BOJIBI
OIOpHOI 00ecTieyeHHOCTH, 00BIYHO 80%.
[Ipu oTHOCHUTENBHOI 03epHOCTH BogocOopa oT 5 1o 15% dhopmyna (7.39) npuobperaet BUI:

Opey, =A™ 8 89 Apy, . (7.42)
[pu oTHOCHTENBHOM 03epHOCTH Gotiee 15% peKOMEHIyeTCst HCIOB30BaTh HopMyITy



gag = a1+ 3 450", (7.43)

rae 430- MOAYyJIh MUHUMAIBEHOTO 30-cyTouHoro ctoka 80%-Hol 00eCIIe4eHHOCTH, JI/C*KM 2

@y, &y, #- palloHHBIE MapaMeTPBL.

7.61 Kosppuuument &7 onpenensror no Gopmyie

37 =146 1g(014+ 1), (7.44)

*
rae £ - sMoupudeckuii KodpGUIMEHT, ONpeIesieMblid B 3aBUCUMOCTH OT THITa 0OJIOT;

A5 - oTHOCUTENBHAA MUIOIAAE GOJNIOT HAa BOLOCOOPE.
[Ipu 3a60m049eHHOCTH BomocOopa MeHee 5% ko> puuuenT &7 NpUHUMAIOT PpaBHEIM 1.

7.62 Koopdurment *pe, ONpeaensioT Kak CPeJHUN B OJHOPOJHOM PallOHe 1O JaHHBIM PEK-aHAJIOTOB C YYETOM THAPOTEOIOTHYECKUX YCIOBHi, TTyOHHBI
Bpe3a pycia peKkH U ApYyrux pakTopoB MUHUMAIBHOTO CTOKA.

7.63 B ropHbIX paiioHaX MUHUMAJIbHBINA CTOK CIEIyeT OMpenemsaTh Mo rpaduueckoil 3aBUCUMOCTH MOYJIi MUHUMAIbHOTO 30-CyTOYHOTO CTOKA OT CpeHe
BBICOTHI BOZI0COOpa. [[0OMOTHUTETHEHBIM TapaMeTPOM I BOJOCOOPOB CO CpeaHel BBICOTOM 10 2500 M MOXKET CITYKUTh TUIOMIAAL BOJOCOOpA.

7.64 MuHUMAaNBHBIN CPETHECYTOYHBIN PacXo/1 BOJIBI PACUETHON 00ECTIEUeHHOCTH OMPEEIISIOT IO GopMyIie

Ceyrpy = & Lo gov Mpy (7.45)

rae k- Ko UUUEHT, onpeaesieMblil Kak CpelHUi 10 pailoHy Mo CBSI3U CYTOYHBIX U 30-CyTOUYHBIX MUHHUMAJIbHBIX PACXOIOB.

7.65 MakcuMallbHYIO HJIM CPEIHIOI0 MHOTOJIETHIOIO MPOOKUTENBHOCTh €KEr0HOTO IIePEChIXaHus WM MIepeMep3aHus PeKH B pacYeTHOM CTBOpe T, CYT,



OTIpeAeTsIoT 1o popmyrie

T=d{(A+171, (7.46)

rae A - miomans 6acceifHa 10 PacYETHOrO CTBOPA, KM 4

@)y #) - pallOHHBIE TTAPAMETPBI.

7.66 Ha TeppHTOpHH KPHOJIHTO30HBI (30HBI MHOTOJICTHEH MEpP3IIOTH) B 3UMHHI CE30H €KErOJHO IPOMEP3AI0T PEKH C IUIONIaAbio Gacceiina 10 5000 kM 2.
[TpoomKUTETHHOCTD TPOMEP3aHUS PEKOMEHYETCS] ONPEACIATh 1Mo Gpopmyie

T=dy(L+1)72 (7.47)

rae [ - JUIMHA PEKH OT MCTOKA JI0 PACYETHOTO CTBOPA, KM;
dam #5 - pailOHHBIE TAPAMETPBL.

7.67 TIpoIOMmKHATENBHOCTD MMU30AMYECKOT0 OTCYTCTBHS CTOKA B PACYETHOM CTBOPE OIPEEIISIOT 10 (hopmyIie

T=dyqy (7.48)

rae gan - cpenHuit MHorojeTHuM wiu 80%-HOW oOecriedeHHOCTH (B 3aBUCHMOCTH OT TPeOOBaHMI MPOEKTa) MOAYJIbh MUHHUMAIbHOTO 30-CYyTOYHOTO WIIU
CPETHEMECSUHOTO CTOKA, JI/C-KM 2

d3m 3 - pailOHHBIE TAPAMETPBL.

HauBbiciine ypoBHH BOABI PeK U 03ep
7.68 PacueTHble HAMBBICIIHE YPOBHM BOJIbI, 00YCJIOBIEHHBIE TIONOBOABIME U MAaBOJKAMH, ONpPENesioT mo kpuBbiM & = F () uepes pacxons! Boasl Tpy,,
paccuMTaHHbIE CIIOCOOAaMU, U3JIOKEHHBIMU B pa3zaenax 5-7. [Ipy HaIu4uuu mUpPOKOH MONMBI KPUBBIE PAcX0/10B YCTaHABIMBAIOT OTJEIBHO JAJIS PYyCla M MOWMBI, a



3aTeM UX CyMMHPYIOT. st cpemHuX W OONBIIMX PEK PacXodbl BOJLI B MOWME MOTYT OBITH ONMPEACNICHBI C MCIOJIH30BAHUEM COOTHOIICHUM, MPUBEICHHBIX B
Tabimue 7.3.

Ta6muua 7.3 - 3aBHCMMOCThL pacxoia BOAbLI B NoiiMe {/; B J0JIIX CyMMapHOro pacxoia (Qp +{1) M OT OTHOIIEHNS 0Ieli IMPHHBI PeKH (Bp +8h) k

mupune pycaa Sy

B, + By 5 10 25 50
BP
o 0,02 0,05 0,17 0,40
Op *Cr

KpuBble pacxo/10B CTPOAT C MOMOIIBIO (hOPMYJIbI

O =2 203102
b

: (7.49)

e @ - WIOMAIb TONEPEeYHOTO CeUeH s PyCia UM TIOWMBI IPU OTMETKE ypOBHA H , M2,
% - K03 PuIMenT mepoxosaroctu, ¢/mH3 ;

j2 - cpeqiHssl TIIyOMHA BOJBI B PYCIIE WM MONME, M;

/ - YKJIOH BOJHOW MTOBEPXHOCTH.



Kpupple @ = fA) u % = F(H) ycranapnuparor myrem npoMepos riayOuH B peKe HUKE ype3a BOIbl 1 HUBEIMPOBAHHUS PyCla U OEPEroBbIX CKIOHOB BhIILE
ype3a J10 MPEAnonaraeMoi BEICOTHI YPOBHS BOAbI 1%-HOM BEpPOSATHOCTH MPEBBIIICHUS IITIOC OJJUH METP.

KoadduumenT mepoxoBaroctu HaxoaaT 1o npuioxkeHuto b, tabnuna b.12. YiioH [ onpeaenstoT npu BBICOKOH BOJE WM B IEPBOM NPHUOIIKEHUH IO
npuioxenuto b, Tabmuna b.13.

7.69 HcxoaHol xapaKTepUCTUKOM MpU pacueTe MOJAMOPHBIX YPOBHEH Ha yCThEBBIX Y4acTKaX PEK SBJSETCS HAUBBICIIMN YpOBEHb BOJOTOKA WM BOAOEMa
BOJIOIIPUEMHHMKA DPACUETHOW BEPOSTHOCTU IPEBBIICHUS, OINPEAEIAEMBI NpHUEeMaMH, W3JI0KEHHBIMU BbllIe. llepeHoc 3TOro ypoBHsS BBEpX OT YCTbSl PEKH
MIPOU3BOJIAT MO KPUBOM MOJIOPa, KOTOPYIO CTPOST IMyTEM COSAMHEHHUS MJIaBHOW BOTHYTOM JIMHUEH TOYEK MPOJOIBHOTO MPOQHIIL, COOTBETCTBYIOUX PACUETHOMY

OBITOBOMY YPOBHIO BOJIbI B MECTE BBIKJIMHUBAHUS TIOJIIOPA M B CTBOPE HAUOOJIBIIETO TOANOPA Y €ro UCTOYHHKA. J[abHOCTh pacpoCTpaHeHus moanopa i , KM,
OTPENENAIOT 10 hopMyse

L=a(ﬂzg+&ﬁ’)ffg, (7.50)
roe { ou kg- CpeIHUE YKIIOH BOJHOW MOBEPXHOCTH, %o, U TTyOMHA PEKH, M, HA PACUETHOM Y4aCTKE MPH OTCYTCTBUU MOJIIOPA;
MH - HanOOoNBIIHI TOTIOP, M;

a - K0d(bbUIHEnT, 3aBuCAITHi oT oTHOmerns 47 { 2 u onpenensemsrit mo Tabmure 7.4.

Tabauua 7.4
AT }gg 5,0 2,0 1,0 05| 03| 0,2 0,1 0,05
i 09| 091 085| 0,76 | 06| 058 041 0,24
7




7.70 [Inst onpenenieHus] HAaMBBICIIUX YPOBHEH BOJBI IIPU 3a)K0Opax M 3aTOpax TpeOyeTcs MpeABapUTEIbHO BBHIIOIHUTD CIICIHATbHBIC NCCIEAOBAHMS C LEIBIO
YCTaHOBJICHHSI BEPOATHOCTH 00pa30BaHUs CKOIJICHUH JIbJ]a, UX MECTOIOJIOKEHUS U MOIIHOCTH.

Bo3MoxHOCTE O6paSOBaHI/I5I 3aXKOPOB OIPECACIIAIOT CICAYIOIIUEC ITPU3HAKHA:

- 3aMep3aHue, IPOUCXOIAIIEE IIyTEM IIEpEMELIEHUs KPOMKHU JIEASHOrO IIOKPOBA CHU3Y BBEPX I10 TEYEHUIO, YTO UMEET MECTO HA peKaX, KOTOPhIE TEKYT C ora
Ha CEBEp WM BBIXOAT C I'Op HAa PaBHUHY;

- HJIM4YKE B Ipe/ieNax y4yacTKa IMPOECKTUPOBAHUS WIM HEMOCPEACTBEHHO HUXKE €ro IMepesioMa MpoAoiIbHOrO Mpo(uiis ero BOAHON MOBEPXHOCTU C PE3KUM
YMEHBIIIEHUEM K YCThIO YKJIOHOB (B 3 pa3a u Ooiee), Cy>KeHUH pyclia, KPyTOro MOBOPOTa, OCTPOBOB M JPYTUX PYCIOBBIX OOpa30BaHM, yMEHBIIAIOIINX
JIBJOIPOITYCKHYIO CIIOCOOHOCTbH pycia;

- YKJIOH BOJHOM IOBEPXHOCTH BBIIIE Oyara 3axopoodOpazoBanus, npessimatomiuii 0,05%o, mpu KOTOPOM HIYrOBbIE€ CKOIUIEHMSI BOBJIEKAIOTCS MOJ KPOMKY
JESTHOTO MTOKPOBA;

- HIHTCHCHUBHBIN U I[.]'II/ITCJ'ILHLII\/’I (6 CYT " 60.]'[66) myroxoJ € pacCIlOJIOKECHHOI'0 BBIIIEC MO TCUCHUIO YYACTKA, YTO XapaKTCpHO IJId BCCX PCK, MPOHCCC
3aMEp3aHua KOTOPBIX MPEPBIBACTCA OTTCIICIIAMU, U JIA YIaCTKOB PEK C OOJIBIIMM TEIIOBEIM CTOKOM U3 FJ'Iy6OKI/IX 03€p U BOAOXPAHUIINILL;

- GONTBIIAst OCEHHSA BOAHOCTH (MOLYIb CTOKA Gonee 3 11/c kM 2).
7.71 ITpu orieHKE BO3MOXKHOCTH (DOPMHUPOBAHUS 3aTOPOB YUUTHIBAIOT ClEAyIOIIKE (PaKTOPbI, CIIOCOOCTBYIOIINE 3aTOPOOOPa30BaAHUIO:

- Oosiee MMo3/1HEE BCKPBITHE YUYacTKa PEKH, PACIIONOKEHHOIO HUXKE 110 TEYEHHIO, KOTOPOE UMEET MECTO Ha peKax, TeKYLIUX C Iora Ha ceBep, IPU BbIXOJIE PEK
C TOp Ha PaBHMHY U B YCTBAX PEK;

- UHTEHCUBHOE CHETOTasiHUuE M OBICTpPBII cOPOC BOJIBI B PYCIIOBYIO CETh, UeMY OJIArONPUATCTBYIOT OOJBIION YKIIOH U MaJlble 3aJIECEHHOCTb, 3a007104€HHOCTh
1 03€pHOCTH OacceiiHa;

- HaJIM4Ke B Mpejeniax y4acTKa peKu mepenoMa MpoaoiabHOro mpoduis BOJHOW MOBEPXHOCTH C PE3KMM YMEHbBIIEHHEM YKIJIOHA U PYCIOBBIX 00pa30BaHUH,
YMEHBIIAIOLINX JIbOMPONYCKHYIO CIIOCOOHOCTD pyca;



- OoJpIIas TOJIIIIMHA WU MPOYHOCTH JibAa NICPEA BCKPLITUCM, HAJIMYNEC 3AKOPHBIX CKOIUICHHUI U Hane;[eﬁ B IIpcaciiax UCCIcayecMoro ydyactka, MHTCHCHUBHOC
IMOCTYILUICHHUE JIbJia IIOCJIC BCKPBITHUA € PACIIOIIOKCHHOI'O BBIIIEC 10 TCYCHUIO YHAaCTKAa PEKH, 4 TAKXKC C paHbIIC BCKPBIBAIOINXCS KPYITHBIX IIPUTOKOB.

7.72 PacueTHBIil HAMBBICIIHH YPOBEHD BOABI 2 5 p%,, 06YCIOBIIEHHBIH 3aKOPOM MIIH 3aTOPOM, BEIUHCIISIOT IO hopMyIie

03
Hypy, =(ud Japth Lk o + H gz (7.51)

rae # - Koa(UIMEHT 32)KOPHOCTH WM 3aTOPHOCTH PEYHOTO YUaCTKa;

i et "gggs,p% " # {=.p% - YKIIOH BOJHOM MOBEPXHOCTH, %o, CPEIIHSS TTyOMHA PEKH, M, 1 YPOBEHb BOJIbI B PACUETHOM CTBOPE, M, IIPH PacXojIe Qs,p%l/l
CBOOOJTHOM OT JIbJIa PYCIIE;

{3 p% - PACXOJ BOJIBI B TIEPHOI 35K0PO- MITH 3aTOPOOOPA30BAHKS BEPOSTHOCTH MPEBBIMICHHS £, .

Koaddumment ¥ onpenenstor myTeM MOJIEBBIX UCCIEOBAHUH, B X0/ KOTOPBIX HA BPEMEHHOM THIPOJIOTHYECKOM MOCTY BEAYT YUalleHHbIC HAOIIOACHNUS 32
JIEZJOBBIMU SIBJICHUSIMU U YPOBHEM BOJIbI B IIEPUOJ 3aMEp3aHuUs WIM BCKpbITUA. IlyTremM nu3MepeHus CKoOpocTer NepeMelleHus JIbAUH UM pacyeTa MOIYJIEH CTOKa

OLIEHMBAIOT pacXoa s u yposens £ s Bozibl. [locnenHuit MOXeT OBITh OIIPEJENICH U ¢ MOMOILBIO IpaUueCcKOi CPE3KU YPOBHEH C y4ETOM JAHHBIX O CTOKE BOBI.
VYKJIOH BOJHOM MOBEPXHOCTH U3MEPSIOT B IEPUOJI CO CBOOOTHBIM OT JIbJa PYCIIOM.

[Ipu oTcyTcTBHU MONEBBIX pabOT 3HauU€HUE H MOXKET OBbITh OmnpejaeseHo 1o aHanoruu. [Ipu BbIOOpe pedHbIX Y4acTKOB-aHAJIOTOB YYUTHIBAIOT CIIEAYIOIINE
YCIIOBHS:

- BO3MOXHYIO reorpaduyeckyro 6JIM30CTh paCONOKEHHUS;

- OJJTHOHANPABJIEHHOCTh TEYECHUS;

- OJIHU U Te ke (aKkTOpbl POPMUPOBAHUS OCEHHETO (BECEHHETO) CTOKA,

- o100¥e MOMEePEYHBIX U MIAHOBHIX (hOPM pyciia B Mpeaenax y4acTKOB;

- PaBCHCTBO YKJIOHOB BOJHOM IMMOBCPXHOCTH,



- OTCYTCTBUE (DAKTOPOB, CYIIECTBEHHO MCKAXKAIOIINX ECTECTBEHHOE Pa3BUTHE MPOIIECCOB 3a)KOPO- M 3aTOPOOOPA30BAHUSL.

OpueHTHPOBOYHO KOAD(GUIIUEHT 3aKOPHOCTH (3aTOPHOCTH) # MOXET OBITh OMNpEeNieH Takxke Mo Talnuie 7.5 B 3aBUCMMOCTH OT BHJA JIEASHOTO

00pa3oBaHMs U NPUPALICHNUS IIUPHHBI PEKH B MpeJieiaX MoIbeMa YPOBHS OT Hospnno H 3,p%.

Tabnuua 7.5 - 3navyenus: kodppunuenra #

Bun nenanoro Kospduument #npu L8 Bgzyw | paprom
o0pazoBaHHS
0 0,2 0,4 0,6 0,8 1,0
3axop 27,1 22,2 | 18,2 149 12,2 | 10,0
3arop 17,3 142 | 11,6 9,5 7,8 6,4
3axxop+3aTop 22,2 18,2 14,9 12,2 10,0 8,2

Pacxon Boasl &z paCCUMTHIBAIOT Yepe3 MOAYIb CTOKA, KOTOPBIH ONpEeNesoT METOJOM THAPOJIOIMYECKON aHanoruu. I1oMMMO OOBIYHBIX TpeGOBaHUMH K

peKe-aHaJoTy MO YCJIOBUSM (POPMUPOBAHUS CTOKA BOJIBI B JJAHHOM Cllydae MPUHUMAIOT TaK)K€ BO BHUMAHHE OJHOBPEMEHHOCTH W HaIlpaBJICHUE 3aMep3aHus
(BCKpPBITHS) I PABEHCTBO YKJIOHOB.



7.73 PacueTHble 3HAaYEHHs] HAMBBICIIMX YPOBHEH BOMBI IPH MOBMKKAX JIbJA M JIEJ0XO0/E OLEHHBAIOT N0 Kpuoit & = 7 (/) uepes pacxompl, BrluncieHHbIE

o gopmyne
Opy, = (11 Kp)0py,, (7.52)

rae - kod>(p(HUIHMEHT, YIUTHIBAIOIUNA COOTHOIIEHHE PACXOAOB BOALI IIPU IOABUKKE (JICHOXO/E) U HA IHKE BECEHHErO II0J0BOAbS P, M HECOBIAJEHHE IO

roaam 3TUX pacxoa0B OIHOM BCPOATHOCTHU IIPCBBIILICHUA,
KQ - K03(1)(1)I/II_II/IGHT, XapaKTepnsylomHﬁ HU3MCHCHUC T'HAPABINYCCKHUX XAPAKTCPUCTUK BOJAHOI'O IIOTOKA JIbAOM.

3naueHns kodpdunmentos Tu K {3 OTIPEACIIAIOT METOIOM aHAJIOTHH.

7.74 I[J'IH OPUCHTHUPOBOYHLIX PAaCUCTOB HAUBBLICIIIUX ypOBHCﬁ BOJIbI ITPOTOYHBIX O3€P B 30HC H30BITOYHOI'O YBJIA’)KHCHUS UCITIOJIB3YHOT 3aBUCUMOCTD

AH = fldi ™ (7.53)

rae A - CpeIHUH MHOTOJIETHUM BECEHHE-JIETHUH MTOABEM YPOBHS BOJIBI B 03€PE HaJl IIOPOTOM CTOKA, CM;
A - momazs Bogoc6opa o3epa, KM 2

{3 - TIIOIIA/Ib 3epKaia 03epa, KM < ;
£ - ko> duImenT, onpenenseMblii I0 TaHHBIM HAONIONEHNH HA COCEIHHMX 03epaX C ONM3KAMM COOTHOIIEHHSAMH MOP(MOMETPHUECKHX XapaKTEPHCTUK M

PEKMMOM CTOKA U3 BOJOEMA.
Jlns Konbckoro momyoctposa 1 Kapemnn & npurmuMarot pasasiM 20, 1715 03ep CEBEPHBIX M MEHTPaTbHBIX 007IacTeil epomneiickoii Tepputopuu Poccun - 32.

[Tepexon OT cpeaHEro MHOTOJIETHETO MOJbEMa YPOBHS K MOJBEMY PAcue€THOM BEPOSTHOCTU IMPEBBIIIECHUS MPOU3BOJAT MO KPUBBIM OOECIEYEHHOCTH C
napamerpamu ', oTHomenMeM = { U, ycTaHOBJIEHHBIM TaKsKe MO JaHHBIM HAONFOJEHHI HA COCETHUX, U3yYEHHBIX MOP(OJIOrUYECKH OJHOPOIHBIX 03€pax.

3aBucumocTs (7.52) npumeHuma Juist otHomieHust A/ £2 menee 250.



B 3HaueHMs pacuETHBIX YPOBHEW BBOJAT MONpPABKK HA HATOH £47 4 M BETPOBOE BOJNHEHHE £47y, KOTOPBIE PACCUMTHIBAIOT 110 METOIMKAM, IPUBEIECHHBIM B
CHulI 2.06.04. Ilpu pacuere &7y yuuTHIBAIOT PACYETHYHO CKOPOCTH BETpa, CPEMHIOK TIIYOMHY BOJOEMA M PACCTOSHUE IYHKTA, JUISl KOTOPOIO ITPOM3BOMST

pacuer, OT IIEHTPa THKECTHU 3epKajia Bogoema. [lonpaBky £47y OnpenensroT ¢ y4eToM BETPOBOM 3alIMIIEHHOCTH MCCIEAyEMOM GEPEroBOM 30HBI, IUIMHBI Pa3roHa
BOJIHBI U IpYTUX (haKTOPOB.

JI71s1 KapCTOBBIX, MEPUOJAMYSCKH HCYE3AIIINX 03€p, a TaKXKE JUIsl 03€p C MCKAXCHHBIM ECTECTBEHHBIM PEKUMOM 0053aTEIbHO MPOHM3BOJCTBO IMOJIEBBIX
HUCCJIENOBAHMIA.

[MTPUJIOXEHUE A (pekoMeHayeMoe)

INPUMEPBI PACYETA

A.1 IIpumenenue kputepueB JIUKcoHA 17151 AaHAJIN3A Pe3KO OTKJIOHSIOIMXCS 3HAYEHM it
PaccmaTpuBaercs psa HaOMIOACHUI 32 CPEAHECYTOYHBIMUA MaKCUMaJIbHBIMU PAcX0/iaMy BOJIbI BECEHHETO MOJI0BObs Ha p.OHera - a.Hagnoposxckwuii [Toroct
¢ nepuoom Habmoaenuit 90 er. AHaIN3 SMIUPUIECKON KPUBOW pactpeiesICHus TToKa3al, YTO HauOoJIbIlee PE3KO OTKIOHSIONIEECs OT OCTaTbHON COBOKYITHOCTH

3HAUEHHE PACX0Ja BOJIBI, PaBHOE 868 M~ /c, MOXKET NMPUHAUIEKATh HHOMY pacrpe/ieNeH o, Jisi MpOBepKH OJHOPOIHOCTH ObUT MPUMEHEH KpuTepnii JINKCOHa U
Ha OCHOBE PAHKMPOBAHHOIO PANa ONPEENeHBI IATh PacdETHBIX cTaThcTUK kpurepus: LM137=0,308, L'23=0,311, £33r=0,308, {4 3=0,384 u {337 =0,404.

Kpurtnueckue 3Ha4eHHs CTAaTUCTUK J{uKkcoHa 6e3 ydeTa acummeTpun 1 aBTokoppermsanuu npu #=90, C;=0 u 7{1)=0 nna «=1% onpenenens! mo HoMmorpaMmmam
[3] ¥ COOTBETCTBEHHO DABHBI: Dly*(U,U} =0,26, DEN*{U,U] =0,28, D3N*(U,U} =0,29, D4N*(U,U} =0,31 wu D5N* (0,03 =0,32. U3 cpaBHEHHUs paCyUETHHIX

*
3HAYEHHUH CTATHCTUK ¢ KPUTHYECKUMHE clieayeT, uto Ly » Dy (0,00 s Bcex kpurepues Jlukcona. MIcXoist U3 BBIIECKA3aHHOTO THIIOTE3Y 00 OTCYTCTBUH B PSILY

HaOIIOJICHUN PE3KO OTKIIOHSIOIIETOCS 3HAYEHUs, MPUHAJJICKAIIETO IPYroMy paclpeleseHnut0, OTKIOHSIOT. [loaToMy B ciaydae mpuMeHEeHUus: "KJIacCHU4ecKoro"
KpUTEpUS IKCTPEMATIbHBIA PacXo]] MPU3HAIOT HEOJHOPOIHBIM U MCKIIIOYAIOT €r0 U3 psaa HaOMIOJEHUH, eCIi OATBEPIAUTCS, YTO 9Ta BEIMYMHA UMEET OOJBIIYIO
MOTPENTHOCTb, WIIM TIEPECUUTHIBAIOT €T0 AIMITUPHUIECKYIO 00€CTIEUeHHOCTh Tl 00Jiee MPOAOIDKUTETFHOTO TIEpHO/IA.

Ecnu Bocnonb30BaThCsl KPUTHUECKUMH 3HAYEHHUSIMM CTAaTUCTUK KpUTepus JlMKcoHa, 0000IIEHHOro AJii aCHMMETPUYHBIX U aBTOKOPPEIUPOBAHHBIX PSAJIOB
TIPH BBIYMCIIEHHBIX MO MPOAOIKUTENLHOMY pany 3Hadenusax 7(1)=0,19 u C;=1,13, To npu cpaBHEHHM PACUETHBIX CTATUCTHK C KPUTUIECKUMH M3 HOMOTpamum [3|
OyZayT UMETh MECTO CIIeAYIOIINe HEPaBEHCTBA:



D13=0,308< D13 =0,31 npn e =10%:
D2y =0,28 ipu & =10% < D2y=0,311< D2y =032 mpu @ =5%:
D33r=0,308< D33 =0,36 npn e =10%:
D4y =0,36 ipu @ =10% < D435=0,384 < D4y =040 ipu c =5%:

D5y =0,37 ipu @ =10% < D53r=0,404 < D5y =0,41 upn e =5%.

W3 HepaBeHCTB cienyeT, 4To npu o =5% rumnorezy 00 "aHOMaIbHOM'" IKCTpEMyMe OTKJIOHSIOT 10 BceM KpurepusM. Ha 3ToM OCHOBaHMM MOXHO CHIENaTh
BBIBOJI, YTO psiJi HE COAEPKUT HEOJHOPOJHOIO MAKCUMAJIbHOTO 3HAU€HHs U JJI ONpEAETCHUs MapaMeTpOB SMIMPUYECKOrO pacHpeAeieHHs JOJIKHbBI ObITh
HCII0JIb30BaHbI BCE JaHHBIE.

A.2 llpumenenune kpurepus CvmupHoBa-I'pad0ca ni1s aHaIM3a pe3Ko OTKIOHAIOIIMXCH 3HAYeHU I
Jlng ananu3a BbIOpaHbl IIECTh PAJOB CPEIHECYTOUHBIX MHUHUMAJbHBIX PACXOJIOB JIETHE-OCEHHEro ce3oHa B pailoHe ['opHoro Amnras: p.Ilecuanas -
c.TounnpHoe, p.Ypcyn - c.Onrygaii, p.Hapeiu - c.Yere-Kymup, p.Anyit - c.Crapo-Teipeiiknno, p.byxtapma - c.lleun n p.IllapaBka - c.Illlapaska. Ilepuon
HaOJII0/IEHUH 332 CTOKOM Il BBIOpAaHHBIX pssioB cocTaBui oT 40 1o 49 ner. 3Hayenust cratuctuk CMupHoBa-I'pad0ca, BHIYMCIECHHBIX AJIs HAaHOOJIBIINX YJIEHOB

STHX PSJ0B, PABHEL 1 =3,389, Gap =3,394, G =2,739, Targ =3,693, Gars =3,522, Gas =3,706. [Ipy CpaBHEHMH pACUETHHIX 3HAYECHHWH CTaTHCTUK C

W
KpI/ITI/ILIeCKI/IMI/I (GN {D,D}) B HpeHHOHO)KeHI/II/I, qToO 3MHI/IpI/IquKI/Ie pHI[BI COOTBeTCTBYI'OT HOpMaHBHOMy pacnpez[eﬂeHI/HO N HC UMCHKOT CTaTUCTUYCCKU 3HaqHMOﬁ

aBTOKOppensuH, T.e. Cs=0u #{1)=0, momyuaem, uro runotesa o HaNM4UHK B pAAaX HAGIIOAEHUI MAKCHMATLHOTO, PE3KO OTKJIOHSIONIET0CS PacXo/a MOXKET ObITh
MIPUHSATA JUTS TISATH PSIOB U3 MECTH C BEPOATHOCTRIO F >99%.

OpHaxo ObIIO YCTAHOBJIEHO, YTO PpacHpeleNeHHs SBISIOTCS aCUMMETPHYHBIMH M HMEET MECTO CTAaTUCTHYECKM 3HayuMasl aBTOKOppensauus. AHaiu3
HMIIMPUYECKUX paclipe/ieleHuii MUHUMAJIbHBIX PacX0JI0B BOBI, a TAKXKE METEOPOJIOTHYECKUX CTOKO(GOPMHUPYIOMINX (HaKTOPOB (0CAAKOB U TEMIIEPATyphl BO3AYyXa)
HE TIOATBEPJIWJ THUIOTE3y O HAIMYUU "aHOMAaNbHBIX" BEMYMH B BBHIOpAaHHBIX psanax. [loaTomy i mpoBepKkH T'MIOTE3bl OAHOPOJHOCTU OBUIM HCHOJIb30BaHBI
KpUTHYECKHE 3HaueHus: ctaTucTuk CmupHoBa-I'pab6ca u3 tabmui [3], onpeneneHHble C y4eTOM aCUMMETPHUHM U aBTOKOppesIMU. 3HaueHHus Kod3(hduuueHToB

rilm C; B CBI3M C OTPaHMYEHHOCTHIO BBHIOOPOK OBITH ONpENETEHBI IO COBOKYIHOCTH PSJIOB HAONIOJEHWH B OJHOPOJHOM paifoHe C OOIMM 00BEMOM

00BEIMHEHHON COBOKYIMHOCTH B 262 roma. B pesymbrare momydensl kodddumment aBTokoppernsmun (1 =026 u xosddurment acummerpun C; =1,4. Tlo



VHMBUTYallbHEIM 00beMaM BBIOOPOK 1M 0606menasM 7Ll u C; u3 tabnui [3] 6bUM ompeneneHbl KpUTHYEcKHe 3HaueHHs craTucTuk CwmmproBa-I'pab6ca.

*
CpaBHEHHWE PACUETHBIX 3HAUEHUH CTATHCTUK ¢ KPUTHYECKMMH, YYMTHIBAIOIIMMHU aCHMMETPHUIO ¥ aBTOKOPPENIALMIO, ToKa3ano, uto Uy < Ty npu o >10%, urto
JlaeT OCHOBAHHE OTKJIIOHUTH TUIIOTE3Y O PE3KO BBIIEISIOMIMXCS MAaKCUMAIbHBIX 3HAUEHUSAX KaK MAJIOBEPOSATHYIO.

A.3 AHA/IN3 OJHOPOAHOCTH PsJia, COAePKAIIEr0 MAKCHMAJIbHbIE PACX0/IbI BOAbI PA3HOI0 FeHeTHYEeCKOr0 MPOUCX0KIeHHs
Psan nabmroneHuil 3a MakCUMallbHBIMH pacxojiaMu BoJbl p.AGaBel y X.CuceHnu BKIrO4aeT 21 pacxo/l BOJbI BECEHHETO MOJIOBOIbA U 15 pacxoaoB 10KIE€BBIX
naBoKOB. OLEHKY OJHOPOAHOCTH CPETHHMX 3HAYEHUH M JUCHEPCHI MPH CPAaBHEHUU ABYX F€HETHUYECKH PAa3HOPOJIHBIX BBIOOPOK OCYIIECTBISIIOT IO KPUTEPUIM
Crpronenta u @uiepa. BoluncieHHble pacueTHbIE 3HAUEHUS CTAaTHUCTUK KPUTEPUEB COOTBETCTBEHHO paBHbL: f=2,52 u F =1,09. Kputnueckue 3HaueHus
CTATHCTHK F W ¢ ONpPENENAIOT N3 Tabuui [3] mMyTeM HHTEePIONSIMN MeX Ty TaOIMYHBIMY 3HAYCHUAMH P Hx = %y 10w #x =%y =25 115 3a1aHHOTO YPOBHSA
3HAYUMOCTH & =5%, Kodddumuenta aTokoppemsmun (1) =0,2 u xo>pduuuenta mexpsaaHol koppensmuu £ =0. B pesyinpraTe NONydeHBl KpPHTHYECKHE
3HAYEHUS ;*=2,04 (s 2y =8y =21), ;*22,06 (st %y =%y T 15)u F*=2,31. IIpu cpaBHEHUHU C pacUETHBIMUA 3HAYEHHUSIMU CTATUCTHK MOXHO CJI€NIaTh BBIBOJI,

YTO psii HAOJIOJCHUN HE MOXKET pacCMaTPHUBATHCA KaK €IMHasi COBOKYIMHOCTH BCJICIICTBHE HEOJHOPOJHOCTH CPEIHUX 3HAUEHUM, TaK KaK pacuyeTHOE 3HAYCHUE
cratuctuku CTBHIOJIEHTa MPEBBINIAET KpUTHYeckoe B oOomx ciydasx (# =15 u # =21), npu »TOM rumnore3a o0 OAHOPOJHOCTH IUCIEPCUN HE OTKIOHSETCS.
[TosTOoMy pacueTsl HEOOXOAMMO OCYIIECTBISATh OTACIBHO ISl PS/IOB BECEHHETO MOJOBO/IbS M JI0KIEBBIX TTABOIKOB.

A.4 Onenka 3¢ peKTHBHOCTH IMITUPHYECCKONH 3aBUCHMOCTH
J1s pac4yeToB roJIoBOro CTOKAa U CJIOSI CTOKA BECEHHET0 MOJI0BO/Ibs IIPU OTCYTCTBUU JIAHHBIX THAPOMETPUYECKUX HAOII0A€HUH PUMEHSIOT 3aBUCUMOCTH OT
cTokoopmupyomux ¢pakropoB. OAHON U3 TAKUX CYHIECTBYIOIIMX 3aBUCUMOCTEN SBIISIETCS ypaBHEHUE JJIsl ONPEENICHUS €105 MOBEPXHOCTHOTO CTOKA BECEHHETO
nosoBoabs ¥ Ha p.Oke - c.IlonoBckoe cieayromero Buaa:

F=03804 +0864, 104 (A.1)

rae £ =« tag tA;

5 - MaKCHMaJIbHBIC 3aI1ackl BOJEI B CHETE, MM,

Ry

11 - 3a11ac BOJIbI B JICASTHOW KOPKE, MM;

ch - OCaJKH 3a IIepruoa mojIoBOAbs, MM;



Xy =(Le)/50:

3/1ech f, - IIIyOMHA MPOMEP3aHUs MOUBBI, CM;
£ - BeJINYMHA OCEHHETO YBJIA)KHEHHUS ITOUBBI, CM.

Jnst onieHkr 3P PEKTUBHOCTH AMIMPUIECKON 3aBUCHMOCTH B COOTBETCTBHHM C 4.15 MpHMeHEeH aHajau3 OCTaTKOB M MOCTPOEHBI IpaduKH, MPHUBEICHHBIC HA
pucyHke A.l.

N3 ananm3a rpadukoB Ha pucyHKe A.l MOXHO CIeNaTh CICIYIOIINE BEIBOIBI:

-¢ 1967 r. ocratku 3aBUCSAT OT BPEMEHU M HMMEET MECTO CYIIECTBEHHOE CHUCTEMATHYECKOE 3aBBIIICHUE CJIOS CTOKA IOJIOBOJbS, BBIYUCICHHOTO IO
AMITUPUIECKOM 3aBUCUMOCTH (pUCYHOK A.1, @);

- HaKJIOHHAsI TI0JIOCA paccesiHus Ha pUcyHKe A.l, 6 TOKa3bIBaeT, YTO OTKIOHEHUS OT MOJIYYCHHOW IMIUPUYECKON 3aBUCUMOCTH HOCST CHCTEMATHUYECKHMA
XapakTep: OTpUIATEeNbHBIE OCTATKH COOTBETCTBYIOT OOJIBIINM IO BEIHMYMHE 3HAYCHHUSIM PACUETHBIX CIIOEB CTOKA, MOJIOKUTEIBHBIE - MAJIbIM, YTO CBUACTEILCTBYET
0 HETOYHOM OIIPECIICHUH CBOOOHOIO YlIeHa B YPABHEHHH;

- M3ru0 MOJIO0CHI pacceaHrd Ha pUCYHKE Al, 6 IIOKA3bIBACT, YTO B YPABHCHUU HeO6XOI[I/IMO YUeCTh HEJIMHEWMHOCTh 3aBUCUMOCTH ¥ OT X]_ ;

- u3 pucyHKa A.1, 2 ciesyer, 4To Kod3p(HUIHUEHT Nepej] < 3 TAKkKe ONpe/eeH HEBEPHO.
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@) - 3aBUCHMOCTb OCTATKOB OT BpeMeHH (£ = J(£)); 6) - 3aBUCHMOCTb OCTATKOB OT 3HAYEHHIH CJI05 CTOKA, OY4EHHOTO 110 SMIIUPUYECKOi 3aBUCUMOCTH

(£=F(¥"); 6) - 3aBucHMOCTB OCTAaTKOB OT nepsoro dakropa (£ = (X1)); 2) - 3aBHCHMOCTB OCTATKOB OT BToporo (pakropa (£ = f(X2))
PucyHok A.l - AHAIH3 OCTaTKOB SMIIMPMYECKON 3aBUCHMOCTH /ISl PACYETA CIOEB MOJIOBOILS OT METEOPOJIOrHIECKUX (PAKTOPOB
Jlnst yTouHeHus Buga U Kod(G(QUIMEHTOB ypaBHEHHs OblIa cOOpaHa JONOJHUTENbHAsS MH(OPMALKs, NIPOBEICH aHaIu3 OJHODAKTOPHBIX 3aBUCUMOCTEN M
HCIIOJIB30BaHbI YCIOBHUS IIOCTPOEHHS PETPECCUOHHOr0 ypaBHenus (6.1). B pe3ynbrare mosydena ciieayrommas SMIMPHIECKast 3aBUCUMOCT:

Y =076% +014-107 X3 +138, (A.1,q)

’
rae <41 =g ¥p, 37€ch <110 - CpEJHUI MaKCHMalbHBIM CHerosamac B OacceiiHe, MM, OocpeHEeHHbI 1o 10 MeTeocTaHIMsAM, JUIi KOTOPBIX KOd()(UIMEHT
KOPPEJISIMKM CHET03aImacoB O CTOKOM MOJI0BO b O0sbIie 0,5;
¥r = Ky B, 3nece £ - MomynbHBI K0()OHUIMEHT IPUBEIECHHBIX 3aIIaCOB BJIard B II0YBE;

fr =sinfa'+10°), tz e’ = Kp snece K - MoxysibHBIT K0d(QHUIMEHT MPOMEP3aHKS;

A5 - criol cTOKa 3a MapT, MM.

KOB(l)(l)I/II_[I/IeHT KOppCJsIIUU IOJYUCHHOTO YpPAaBHCHHUSA PABCH 0,89 AnHamn3 oCTaTKoB IMOoKa3aJjl, 4TO IIOJIYYCHHOC OMIHNPHUYCCKOC YPABHCHUC ABJIACTCA
aJICKBAaTHBIM.

A.S5 OneHka BJINSHHUA X03SHCTBEHHOH NeATEJLHOCTH HA IAPAMETPHI PSiia TO0BOI0 CTOKA
PaccmaTpuBaercs psa cpeqHUX roJOBBIX pacxo10B Bojbl Ha p.Haitde y n.beixoBo (1951-1977 rr.). 3BectHO, uTOo HauuHas ¢ 1966 r. B BepXxoBbsAx OacceiiHa
MIPOU3BOJIAT BBIPYOKY JIECOB U OCYLIECTBISIOT MHTEHCUBHYIO pacmamky 3eMenb. Heo6XoIuMo OLleHUTh CTaTUCTUYECKYIO OJHOPOAHOCTD Psizia, T.€. ONpPENEINTh,
HACKOJIBKO CYILECTBEHHO CKAa3bIBAIOTCSI OTMEYEHHbIE XO3SWCTBEHHBIE MEPONPUSTHS HAa MHOTOJETHUX KojJeOaHusAX cToka. J[is OLeHKH OJHOPOAHOCTH
(cranimoHapHOCTH) psifi ObUT pa3OUT HA JBE YACTU: €CTECTBEHHBIC KOJICOAHMs J0 Hayaia BIUSHUS XO3SUCTBEHHOU nesTenbHOCTH (1951-1965 rr.) u konebanus

CTOKA B YCJIOBMSX BIMSAHHS XO3AHCTBeHHON nestenbHocTH (1966-1977 rr.). Jlns mepsoii yactu (% =15 mer) paccumtaHo cpemHee 3Hauenme & =20,0 M7 /c,
macrepens o< =12,9 (M3 /c)2 u C,=0,18, ms Bropoit wactu (# =12 ner) - cpexnee 3maueHme & =223 M- /c, muemepenst o= =199 (m2/c) 2u T, =0,20.
[TonmydyeHHBIC MO JAHHBIM IapamMeTpaM pacyeTHble 3HauYeHHs CTaTUCTHUK CThiofieHTa u Duiepa cOOTBETCTBEHHO paBHbL: & =154, ¢ =1,43. Kpuruueckue

3HAYEHMs OMpPEACNICHbI JIBYMs CIOCOOAaMHU: HEMOCPEACTBEHHO MO Tabnumam u3 [3] W mpu mepecdyere cTerneHeld cBOOOIBI Takke B COOTBETCTBUH ¢ [3].
Koadduiment aBrokoppensiuu, onpeaeneHHbli Mo BceMy psiay, paBeH 0,2, 1 ypoBeHb 3HAYMMOCTH HazHavalncs B 5%. B mepBoM ciydae KpuTHYeCKHE 3HAYCHUS



#* * * * o
CTaTUCTHK ObUIM paBHBL: F =3,66 u ¢ =245 npu #=15u 7 =4,06 u ¢ =2,46 npu 7 =12 u B moOOM BapuaHTe OOJbIIEC PACUCTHBIX 3HAUYCHHH, YTO IMO3BOJISIET

* #®
NPUHATH THIOTE3y cTaimoHapHoctu. [lo Bropomy cnocoOy # =3,59 u ¢ =2,45 u Taxke MPEBOCXOJAT PACUETHBIC BETMUYMHBI ITUX CTATUCTHK. Takum o0paszom,

M3 MPOBCACHHOI'O aHaliM3a CTAHUOHAPHOCTU MOXKHO CACIaThb BBIBOJ O TOM, YTO HAJIWYHC XO03SMCTBEHHOM ACATCIIbHOCTU B AAHHOM CJIydaC HC OKa3bIBACT
CYIIECTBCHHOI'O BJIMAHHA HAa CTATUCTHYCCKYIO OJHOPOAHOCTH psaaa, a U3MCHCHHUC IapaMCTPOB pacClpEACICHUA IOAOBOIO CTOKa p.Haﬁ6bI y 1m.beIikOBO IoJ
BIMSHHEM XO3SMCTBEHHOM JACATCIIbHOCTH 3HAYUTCIBHO MCHBIIIC I/ISMGHGHI/If/’I, MMpOUCXOAAINX B PE3YJIbTATC CCTCCTBCHHBIX KoJIcOaHm BOOHOCTH. HOI—)TOMY
THAPOJIOTHYCCKUE paCYCThl MOXKHO OCYHICCTBJIATH I1IO0 BCEMY PANY Ha6J'II-OI[eHI/II\/'I.

A.6 Ucniosib30BaHHe METOUKH COBMECTHOI0 aHAJIM3a
[TpumeHneHue MeTo1a TPYIIIIOBOTO aHATN3a JAHHBIX HAOII0IEHUH WILTIOCTpUpPYETCs Ha mpumepe paiiona [Ipumopsbs.
JJ1s COBMECTHOTO aHaAIK3a B 3TOM paiioHe ObLIN OTOOpaHBI THAPOJIOTHUYECKHUE MTOCTHI, 111 KOTOPBIX BBHIOIHSUIUCH CIEAYIOIINE YCIOBUS:
- IUTOIIAIb BOAXOCOOPOB He mpeBbimaer 50000 kM 2
- psiABI HAOJIOICHUH 32 MAKCUMAIILHBIM CTOKOM MMEIOT MPOIOJDKUTEILHOCTE Ootiee 30 JeT;
- MYHKTHI HAOJIIOJCHUN OTHOCUTEIFHO PABHOMEPHO paCIpeesICHbI IO palioHYy;
- TaHHbIE HAOJIOIEHUI 110 BO3MOKHOCTH CTaTUCTUYECKU HE3aBUCHUMBI JIPYT OT ApYra, T.€. OTCYTCTBYET MPOCTPAHCTBEHHAS! KOPPESALIUS.
B kauecTBe aHanm3MpyeMon XapakKTepUCTUKH UccienyeTcs KoaGUIIMEHT BapUalliy psiIoB MAaKCUMAIIbHBIX B FOJly PAaCX0/0B JOKAEBBIX MTAaBOJKOB.

[IpenBaputenbHas pa30MBKa paiioHOB Ha 0o0Jiee MEJKHE MOAPAHOHBI ¢ OTHOCUTEIBHO OJIM3KUMHU 3HAUYEHUSIMH KO(DPUIIMEHTOB BapualluU MPOU3BOIUTCS C
UCIOJIb30BaHNEM KapThI-CXEMbI TYHKTOB HAOIIOACHHUI ¢ HAHECEHHBIMU 3HAYEHUSAMHU XapaKTePUCTHK H3MEHYMBOCTH CTOKA.

I/ICHOHB3y$I KpI/ITCpHﬁ (513), MMPOBEPAOT OJHOPOAHOCTH JJAHHBIX, O6’bCI[I/IH$ICMBIX B IpcaciiaX BBIACIACMOIO HOHpaﬁOHa, N OIICHHUBAIOT BO3MOXHOCTb HUX
COBMCCTHOI'O aHaJIn3a.

. 2 . o
Clean/IHyro COCTAaBJIAIOIIYIO E‘m OIPCACIIOT KaK CPCAHIOI [0 TIpynre CTaHIUuU BBI60pO‘-IHy10 AUCIICPCUI0O MOMCHTHOU OLCHKH KOB(b(I)I/II_II/ICHTa
Bapuanuu:



2 1% 4
Py = P (A2)

2 O, F
Femyl) ~ N (A.3)

2 . . . o
I'eorpaduueckyto COCTaBIAIONLYIO Frearp ONPEAEIAIOT KaK Pa3HOCTb MEXKy IOJIHOM M CIydailHOM COCTaBISIOIIMMU B COOTBETCTBUM € (opmyioil (5.10).
[TonHy0 COCTaBISAIONIYIO BRIUUCISIOT 110 hopmyie (5.12).

Ecau nis BeIIEIEHHOTO noz[paﬁOHa FCOI‘pa(bI/I‘leCKaSI cocCTaBromad JUCIICPCHUH OKa3bIBACTCA MCHBIIIC CHy‘l&ﬁHOﬁ, TO COBOKYITHOCTH pAAOB MOKHO CHUTATb

OJIHOPO/IHOHM, a oObeAMHEHHE NpaBoMepHbIM. Ha crenyromeM imare K OAHOPOJHOW Tpylie MPUCOEIUHSAIOT OAUH M3 OMMKaWIIMX I[OCTOB M IPOBEPSIOT
BbINoNHEHHE ycioBus (5.13). O0beanHeHrne TOCTOB B MOPalioH 3aKaHYMBAIOT, Korja ycioBue (5.13) nepectaet BHIIOTHATHCS.

. . o L2
TouHOCTH pacucTa CTaTUCTUICCKUX XAPAKTCPUCTHK I10 O6’I)CIII/IHGHHBIM JaHHBbIM Ha6JIIOII€HI/II/I XapaKTCPU3YCTCA CTAHAAPTHOU omuOKon £ cp .

2
2 _ Fomw | 2
G- * Ereomp, (A.4)

rae k- 4ucio COBMECTHO AHAIIU3UPYCMBIX O6’beKTOB;

2 o
Femya ! K - CTAHZAPTHOE OTKIIOHEHHE CPETHEN M3 & OLIEHOK.

[TorpemHocTs pe3ynbTaTOB pacyeToOB OLEHOK ONpenesstoT mo popmyne (5.14), a ux crangapTHyI0 omHoOKy - o gopmyne (5.15).

Hcxons u3 MpUBENCHHBIX YCIOBUN Ui WIUTIOCTPAllMM METOJIUKU Ha Tepputopuu [Ipumopbs ObliM oTOOpaHbl 14 MOCTOB M OIIEHEHA BO3MOXHOCTb HX
COBMECTHOTO aHanu3a. Cxema pacrnosio;KeHusl IOCTOB MpUBEIeHa Ha PUCYHKE A.2, CIUCOK IMOCTOB MpejcTaBiieH B Tadnuie A. 1.



ApcelbeRKa

Pucynok A.2 - CxeMa pacnooXeHus THIPOIOTHIYECKUX TOCTOB
Tabnuna A.1 - Cincok BoJOMEpPHBIX IOCTOB

N Kon ITepuon IImomans Peka-myHKT Koaddur
noc| mocra | HabOmOAeHW | BogocOopa, HEHT
Ta (ducmo ner) KM 2 BapuaIuu

CV




50

52

53

54

05083

05085

05552

05560

05570

05122

05128

05583

05094

31

53

40

48

38

34

37

45

37

536

1720

671

3120

191

1160

138

706

9340

p.Yceypu - c.bepe3nsiku

p.-Yceypu - c.Bepx. bpeeBka

p.JIa3zoBka - c.JIazo

p.Ilaptuszanckas - c.IlapTuzanck

p.Bononannas - c.Hukonaeka

p.N3BuinHKa - c.M3BUIIMHKA

p.Kamenka - c.Kamenka

p.llIxoToBKa - c.llIkoTOBKa

p.Yccypu - c.KokmapoBka

0,82

0,90

0,80

0,81

0,79

0,88

0,74

0,88

0,96




12 | 05167 34 235 p.BapdonomeeBka - 1,12
c.Bapdonomeerka

9 | 05148 36 940 p.ApcenneBka - c.BuHorpamoBka 1,07
51 | 05555 32 549 p.Ilaptu3anckas - c.Mon4aHoBKa 1,08
49 | 05539 48 763 p-MapraputoBka - 1,27

c.Maprapurtoso

55 | 05589 54 894 p-AptemoBka - c.IlITeikoBka 1,23

Ko dunmenTs! Bapuaium psgoB MaKCUMaIIbHBIX B TOAY PAacX0JI0B J105K/I€BbIX MTABOAKOB JIJISl 3THUX ITOCTOB NMPUBEACHBI B Ta0auie A.1.

B cootBercTBUM € paccMaTpuBaeMOM METOAMKOW Ha TEPPUTOPUM aHAJIM3UPYEMOIo pailoHa BBIOMPAIOT HECKOJIBKO THAPOJIOTMYECKHUX MOCTOB C
OTHOCHTEIBFHO ONM3KMMH 3HAYEHUSAMH -1 GIM3KHM reorpaMueckuM pacrojiodkeHueM. B naHHOM ciydae GbUI0 0TO0OpaHo mate moctoB: N 1, 2, 50, 52, 53.

OmnpenenstoT cpeHee 3HaUCHUE, TOTHYI0, CIIYYaiiHYI0 U TeorpaduiecKyr0 COCTaBISIONINE, a TAK)KE AUCIIEPCHIO MapaMeTPoB il 00bEIMHEHHOW COBOKYITHOCTH.
Ecnm B pesynbrare pacuera kputepui (5.13) BIMOTHSIETCS, TO 00bETUHEHHE MOXXHO CUUTATh JOMYCTUMBIM.

KHOJ’Iy‘I@HHOfI Tpymnmne IMmoCTOB MOOYEPECAHO MPUCOCIUHAKOT IIOCTHI, ONMM3KO K HHUM PaCIIOJIOKCHHBIC, OIPCACIIAIOT BCC BBIIICIICPCUNCICHHEBIC

XapakTepucTHKH (Tabnuua A.2). PesynpTaTsl 0TOOpaxaroT B BU€ Ipadrka 3aBUCUIMOCTH E.Ej'p = J (&) (pucynok A.3).

Tabnuua A.2 - Pe3yJbTaThbl pac4eToB AapaMeTPOB A/ COBMECTHOI0 AaHAJIM3A M0 IPyIe cTaHIMii



N I'pynima Cpennee Hucnepcust
rpymn IIOCTOB
Bl (xompl
IIOCTOB)
MoJIHA | Ciy4aid | reorpaduu JUTSL
i Has eckas 00bEeIMHEHHO
COBOKYITHOCTH
2
Eop
1 05083 0,82 0,002 0,014 -0,012 0,0028
05085
05552
05560

05570




05083

05085

05552

05560

05570

05122

0,832

0,002

0,015

-0,013

0,0025

05083

05085

05552

0,818

0,003

0,015

-0,012

0,0021




05560

05570

05122

05128

05083

05085

05552

05560

0,826

0,003

0,015

-0,012

0,00183




05570

05122

05128

05583

05083

05085

05552

05560

05570

0,858

0,012

0,018

-0,006

0,00195




05122

05128

05583

05167

05083

05085

05552

05560

05570

0,879

0,015

0,019

-0,004

0,0019




05122

05128

05583

05167

05148

05083

05085

05552

05560

0,897

0,017

0,021

-0,004

0,0019




05570

05122

05128

05583

05167

05148

05555

05083

05085

0,902

0,016

0,021

-0,005

0,0018




05552

05560

05570

05122

05128

05583

05167

05148

05555




05094

05083

05085

05552

05560

05570

05122

05128

05583

0,925

0,025

0,022

0,003

0,0046




05167

05148

05555

05094

05589

10

05083

05085

05552

05560

0,931

0,025

0,023

0,002

0,0041




05570

05122

05128

05583

05167

05148

05555

05094

05589




05539

0,005

0,004 .10 ]

0,003

0,002

0,001

0 T T T . T T
0 2 4 6 B 10 12 14

Pucynok A.3 - I'paduk 3aBUCMMOCTH AUCTIEPCUH NTaPaMETPOB 00bETMHEHHOW COBOKYITHOCTH OT YMCJIa COBMECTHO aHAJIM3UPYEMbIX ITIOCTOB
Pe3ynbraThl pacuera norpemHocTei onpeaeneHus ko3 duimenta Bapuauy npuBeaeHsI B Tadbaume A.3.

Ta6muia A.3 - Pacuer nmorpemmnocreii onpenesienus kodgpduuuenros papuanuu .,

Kon 0508 | 050 0509 | 051| 0512| 051| 0516| 055| 0555| 055| 0557 | 055
1OCTa 3 85 4 22 8 48 7 52 5 60 0 83




C 089| 09| 09| 09| 088 09| 091 08| 091| 08| 088| 08

Ilorpems | 0,00 00| 0O000| 00| 000 00| 000 00| O00| 00( 0,00 0,0
OCThb 16 | 016f 16 | 016 15 | O17| 17 | O16| 17 | 015 16 | 016

Ecnu ycnosue (5.13) BbinonHsieTcsi, KpuBas UMEET TEHAEHLMIO K IMOHMKEHHIO, €CIM YCIOBUE HapyllaeTcs, TO CIEAyeT pe3Koe yBeIMYeHUe 3HaueHuil, a
CIIeZIOBATENFHO, TAKHE MOCTHI HE MOTYT OBITh MPHCOEANHEHBI K 001el rpynme (pucyHok A.3, Touku 9, 10).

A.7 IlpuMep NOCTPOEHMS YCEYEHHOT0 raMMa-pacinpe/aeeHus! A1 BbIYUCICHUSI MAKCHMAJIbHBIX PACX010B BOJAbI MAJI0ii BEPOSTHOCTH NpeBbILICHUS
PaccmaTpuBaroTcst naHHbIe HAOMIOACHUN 32 MAaKCUMAJIBHBIM PACX0JI0OM BOJIbl BECEHHETO 1M010BOAbs p.benoii y r. Yo ¢ 1878 no 1964 r. (McxoaHble naHHbIE
npuBeqeHsl B Tabnuue A.4). TpeGyeTcst BBIYMCIUTh pacueTHbIE MAKCHMAJIbHbIE PacX0/ibl BOABI PAa3IMUYHON BEPOSATHOCTH MPEBBILICHUS B 3TOM CTBOPE C MOMOILBIO

YCEUCHHOI'0 raMMa-pacCrpeaciCHus.

Tabnuua A.4 - MakcHMalIbHbIE PACX0Ibl BOALI BECEHHEr0 M0J0BOAbLA <L; p.Besoii y .Y ¢bl

Ton RARRVENL

1878 5930




1879

1880

1881

1882

1883

1884

1885

1886

1887

6080

8630

4650

(16200)

5310

3940

3980

5740

8040




1888

1889

1890

1891

1892

1893

1894

1895

1896

10170

7220

4200

3060

7020

4500

6500

4650

4000




1897

1898

1899

1900

1901

1902

1903

1904

1905

5740

6000

12400

3820

5590

9540

7960

4020

5020




1906

1907

1908

1909

1910

1911

1912

1913

1914

4890

3670

6160

5590

3550

5340

6160

5770

13000




1915

1916

1917

1918

1919

1920

1921

1922

1923

3690

13800

6040

4680

9660

5590

5530

6120

9820




1924

1925

1926

1927

1928

1929

1930

1931

1932

3350

6000

11200

11500

4950

8420

4380

2840

6900




1933

1934

1935

1936

1937

1938

1939

1940

1941

4180

5380

2120

4280

3020

4990

3800

3890

6800




1942

1943

1944

1945

1946

1947

1948

1949

1950

7250

7560

3620

3570

8760

11400

8320

6880

3270




1951

1952

1953

1954

1955

1956

1957

1958

1959

5860

3620

3840

4400

(3110)

5380

9580

5100

7100




1960 4140
1961 3740
1962 3470
1963 8180
1964 7070
Cpennee 6094

Ilo BepXHeii MONOBKMHE PAZA, PACIONOKEHHOTO B YOBIBAIOIIEM MOPS/KE, BHIYUCIAIOT CPENHEE +Lpj2 10 (Gopmyne (5.41) U CTaTHCTHKY }‘zn (2 10 dopmyre
(5.43). [loaroroBUTENHHBIE BRIYUCICHUS TPUBEACHBI B Ta0IHIIE A.S.

Tabmuua A.5 - Pacyer mapaMeTpoB yce4eHHOIr0 raMma-pacnpejejieHusi M0 JaHHbIM HaOJII0JeHUIl 32 MaKCcMMAaJIbHBIMH pacxoaaMu Boabl p.besoii y
r.Y ool

XM e Lo XX, In X,/ Xpyin




(13 Tabuusl A.4)

16200

13800

13000

12400

11500

11400

11200

10170

1882

1916

1914

1899

1927

1947

1926

1888

1,992

1,697

1,599

1,525

1,414

1,402

1,377

1,251

0,29929

0,22968

0,20385

0,18327

0,15045

0,14674

0,13893

0,09726




9820

9660

8580

9540

8760

8630

8420

8320

8180

1923

1919

1957

1902

1946

1880

1929

1948

1963

1,208

1,188

1,178

1,173

1,077

1,060

1,035

1,023

1,006

0,08207

0,07482

0,07115

0,06930

0,03222

0,02531

0,01494

0,00988

0,00260




8040

7960

7560

7250

7220

7100

7070

7020

6900

1887

1903

1943

1942

1889

1959

1964

1892

1932

0,989

0,979

0,930

0,892

0,888

0,873

0,869

0,863

0,849

1,99520=-0,00480

1,99078=-0,00922

1,96848=-0,03152

1,95036=-0,04964

1,94841=-0,05159

1,94101=-0,05899

1,93902=-0,06098

1,93601=-0,06399

1,92891=-0,07109




6880

6800

6500

6160

6160

6120

6080

6040

6000

1949

1941

1894

1908

1912

1922

1879

1917

1925

0,846

0,836

0,799

0,758

0,758

0,753

0,748

0,743

0,738

1,92737=-0,07263

1,92221=-0,07779

1,90255=-0,09745

1,87967=-0,12033

1,87967=-0,12033

1,87680=-0,12320

1,87390=-0,12610

1,87099=-0,12610

1,86806=-0,13194




6000

5930

5860

5770

5740

5740

5590

5590

43

1898

1878

1951

1913

1886

1897

1920

1901

0,738

0,729

0,721

0,710

0,706

0,706

0,687

0,687

1,86806=-0,13194

1,86273=-0,13727

1,85794=-0,14206

1,85126=-0,14874

1,84880=-0,15120

1,84880=-0,15120

1,83696=-0,16304

1,83698=-0,16304

-0,75733




= 349660

ni2
sz'
_ 349660
Tty = =— = =8132m3 /c; (A.5)
ni2 43
I % - 0,75733
A = -0,0176. (A.6)
ni2 43

[To nony4yeHHOMY 3HAUEHHUIO }‘En 2 =-0,0176 B cooTBeTCcTBUU C mprioxkeHneM b, Tabnuna b.5 Haxosat 3HaueHne kodhHUImenTa 3MEHIUBOCTH Cy, =0,52.

3Has cpelHee %p/2 M ONpPEENHB 110 BBHMUCIEHHOMY 3HadeHuio =, Gynkumio ©(C) ), Haxomum ¢ momompio npunoxenus b, Tabmuua b.4 3nauenme
CPEIHETO Ty !

Xy = Xnpg @00 = 8132-0,715=5814 m7 /c.

ITo mosydeHHEIM mapametpaM & =5814 M2 /c u Cy, =0,52, UCTOJb3Ys TaOMUIy OpJAMHAT raMMa-paciipe/ielIeHus, CTPOSIT BEPXHIOI YacTh PacHpeeNeHus -
ycedeHHoe pactipenenenue (pucyHok A.4). Kak cienyer u3 pucynka A.4, aHaluTudeckasi KpuBas COOTBETCTBYET SMITMPUUECKUM TOUKAM.
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Pucynok A.4 - CoBMelIeHHbIE KpUBBIE pacIpeeICHHs BEPOATHOCTEH MPEBbILIEHHS] MAKCUMAJIBHBIX PAacX0/10B BECEHHETO M0JI0BOAbs p.benoii y r.Y e
(1878-1964 rr.)

A.8 [Ipumep npuBeeHNsl K MHOTOJIETHEMY NMEPHOY PSIa U MAPAMETPOB pacnpeneeHus rogoBoro croka p.Coexa - 1.CTan mo MeToauKke, 0CHOBaHHOM
HA OIHOBPEMEHHOM HCIO0JIb30BAHMHU U HA PA3JIMYHBIX BPEeMEHHBIX 3TANaX HeCKOJbKHX MYHKTOB-aHAJIOI0B
Io psiny p.Chexa - 1.Cran (mromans BojgocGopa paBHa 407 kM <) mMetorcst HaGmonenus 3a 1971-1992 rr. (# =22 roxa). st mpUBencHUs psana K
MHOTOJIETHEMY TIEpUOAY BBIOpAHBI CEMb MPEIIOJIaraéMblX aHAJIOTOB, UMEIOIINX Pa3IMYHbIe MEpUOIbl HabmoaeHni. Tak Kak MHOTOYHMCICHHBIE MPAKTUYECKHE
pacyCThl MMOKa3ajin, 4TO YHUCJIO0 OAHOBPEMCHHO HCIIOJB3YCEMbBIX CTATHUCTUYCCKU 3HAYMMBIX U YCTOﬁqHBBIX ypaBHeHI/Iﬁ HE MPEBBIIACT TPEX, Hepe60p PACUCTHBIX
ypaBHEHUH perpeccuu, OTBEUAIOIUX TPeOOBaHUSM YCIOBUH (6.1), HAUMHAIOT ¢ OAHOBPEMEHHOI'O HCIIOJIb30BAaHUS TPEX aHaioroB. MHIAEKCHI MPU 3HAYCHHSIX
¢ COOTBETCTBYIOT HOMEPY aHaJiora coryiacHo Tabmuie A.6. CBeleHus O MPEANOoIaraeMbIX aHaIorax MpUBEACHbI B Ta0IuIE A.6.

Tabmauia A.6



Howmep Peka-myHkT ITmomane Yucio et
aHayiora BOZOCOGOpA, KM 2 HaO0JII0IeHU I

1 p.Bomunna - c.BomunHckoe 2990 39

JIECHUYECTBO

2 p-Mernunka - c.Pycckoe [lecroBo 700 38

3 p.Koboxa - c.MomieHuk 2350 54

4 p-Morora - ¢.Cniac-3abepexne 10200 60

5 p.-Tuxsunka - 1.I'opemyxa 2070 110

6 p.Mcra - c.bepe3oBckuii psIoK 5180 69

7 p.Boura - r.Crapuna 21100 102




Cornacto ycioBusiM (6.1) He TPOLUIO HU OJIHOTO YPaBHEHHS C OJHOBPEMEHHO HCIOJIb3yeMbIMU Tpemsi aHaimoramu. C UCHOJIb30BAaHUEM JBYX aHAJOTOB
paccUMTaHBl JBa ypaBHEHHs, OTBEUYAIONIHE JTOMY YCIOBHIO. B mamHOM cinydae Fgp Hasmaueno pasueM 0,60. ITo ypasmemmio ¢ = —1,08+0,92¢ +0,51g5 ¢
£=0,96 u co cpenHeil KBaJpaTHUECKOH MOTPEIIHOCTHIO PAacueTa MOTOINYHBIX 3HAYCHMH MOJyNeil rOJ0BOro CTOKa, paBHOil 0,85 1/c kM2, BOCCTaHOBJIEHO 17
yieHoB psana (1954-1970 rr.). O0beM SKBUBaJECHTHO-HE3aBUCHUMOW MHGOPMAIMKM JJII CpeaHero paBeH 14 jer, mnsa aucrepcuu - 12,3 roma. Ilo ypaBHeHHIO
g =-L17+0,78g3 +070g4¢c £=0,93 u co cpenHeii KBaJpaTHIECKOH MOTPEIIHOCTHIO pacyeTa MOTOJANYHBIX 3HAYEHUH MOJYJEH TOJ0BOrO CTOKa, paBHOH 1,08

n/c'KM#, BoccTaHOBIEHO 18 unmenoB psama (1935-1939, 1941-1953 rr.). O6beM KBHBAIECHTHO-HE3aBHCHMOI MH(OPMAIIMH I cpeaHero paseH 13,1 roxa, mms

nucnepeuu - 10,6 ner.

[Tpu BocCTaHOBIIEHUH MOTOJIUYHBIX 3HAYEHHUN MOIYyJEl CTOKAa UCTIOIb30BaHbl YPaBHEHUS C OJTHUM aHAJIOTOM COOTBETCTBEHHO C MEHBIIUM KO3()PHUIIMEHTOM
KOppessuur, 4eM npeasiaymue. [lo ypapnennto ¢ = ~0,5% +1,3045 ¢ kosdpuuuentom koppensimu, paasiM 0,90, 1 co cpetHEl KBaIPaTHYECKOM MOrPENIHOCTHIO
1,26 n/c'kM< BOCCTAaHOBJIEH MOJYJb TOJOBOTO CTOKA 3a 1940 roj, 4TO COOTBETCTBYET 0OBEMY SKBHMBAJIECHTHO-HE3aBHCHMON MH(OpMAIuu 1o cpeanemy - 0,8
roga, a no aucnepcuu - 0,6 roga. Ilo ypasuenuro ¢ = 11¥+115¢4¢ koodpdummentom koppensuum 0,84 u co cpeaHel KBaapaTHYECKOH MOTpENIHOCTBIO 1,58
n/c'kM 2 BoccTaHOBIEH cTOK 3a 1933, 1934 rompl, YTO COOTBETCTBYET 0OBEMY AKBHUBAJICHTHO-HE3aBMCHMON WMH(pOPMAIMH COOTBETCTBEHHO IS CPETHETrO
sHauenus u jgucniepcun 1,3 u 1,0 mer. [o ypasmenmto ¢ = —2,08+0,58g5 +0.61g7 ¢ xospduimentom koppemsimun 0,78 W CO cpemHel KBaapaTHYeCKOM

norpemHocTeio 1,85 n/c-km 2

BOCCTAHOBJIEHBl MOAYJIM T0oA0BOro croka 3a 42 roxa (1891-1932 rr.). O0beM He3aBUCHMO-3KBUBAJICHTHON WMH(pOpMaLuu is
CpeIHero 3HaueHMs paBeH 12,6 jer, a ana aucnepcun 6,7 ner. ITo ypasmennro ¢ = —0,44 + 085845 ¢ xospduimentom koppemsuum 0,68 m co cpeameit

KBaJ[PaTHYECKO# MOrPEeIIHOCTHIO 2,15 11/c-kM 2 BOCCTaHOBIIGHBI MOJYJIH I'OJIOBOTO cTOKa 32 1882-1890 rompl. OGbeM SKBHBAICHTHO-HE3aBUCHMOH HH(MOPMAIHH
COCTaBUJI COOTBETCTBEHHO 2,9 1 1,4 roma. Cenenust 00 ypaBHEHUSX PETPECCHH U UX MapamMeTpax MpUBEACHHI B Ta0nuie A.7.

Tabnuua A.7 - CBegeHust 00 ypaBHeHHUSIX, 10 KOTOPbIM BOCCTAHOBJICHbI 3HAYeHUsI cTOKa p.Cheixka - 1.CTtan

YpaBHEHHS PETPECCHH, TIO ['ogpl, Mo KOB(I)(bI/ILII/I? R | op Npwr g -
KOTOPBIM BOCCTaHOBJICHBI KOTOPBIM HTBI TAPHOU

MO/TYJTH TOJIOBOTO CTOKa | BOCCTAHOBIICH | KOPPEISIHH
BI MOJTYJTH




Ioa0BOIO
CTOKa

g =-108+092g +0,51g,| 1954-1970 o, 0] 08{ 09| 0O, 17 14,0 | 12,
91 9| 6 6|0 3
41 1 2
g =-117+078g; +0,70g, 1935-1939, o, 0, 08| 09| O, 18 13,1 | 10,
1941-1953 9| 8| 5 310 6
1| 8 5
g = —0,59+1,30g4 1940 09| O, 1 08 | 0,6
0O
5
g =119+ 115g,4 1933, 1934 08| 0O, 2 13| 1,0
410
7
g =-208+035% +061g{ 1891-1932 | 0,| O,| 05| 0,7| O, 42 126 | 6,7
6| 6| 1 8| 1
8| 7 0
g =044 + 0,88y 1882-1890 0,6 0, 9 29 | 14
8| 1




O0beM SKBHUBAJICHTHO-HE3aBUCUMON HHGOpMAIMKM 1T BCEro psaa 111 66,7 | 54,
paBeH 6

Takum 00pa3om, BOCCTAaHOBIIEHBI MOAYIH rofoBoro croka p.Ceexa - n.Ctan 3a mepuon 1882-1970 roasl. Bmecte ¢ HaOmIOIEHHBIMU JaHHBIMH MUMEEM
nepuof 111 yer, 4To COOTBETCTBYET 00bEMY SKBHUBAJIEHTHO-HE3aBUCUMOW MH(OPMAIIMK AJISl CPeIHero 3HaueHus 66,7 net, a s aucnepcun - 54,6 net. [o psny,
MIPUBEJICHHOMY K MHOTOJIETHEMY Tepuoay (Tabnuma A.8), pacCUMTHIBAIOT MTapaMeTPhl PaclpeieICHUs COTJIACHO pa3ieny 3.

Tabnuma A.8 - BoccTaHoB/1eHHbIE U HA0II0JeHHbIE 3HAYeHUSI MOy J1eil r010BOro cToka (¢ , ja/c-Kkm 2) p-Cobexka - n1.Ctan

I'on g, 1/c KM 2
1882 2,99
1883 5,73
1884 6,48
1885 5,73




1886

1887

1888

1889

1890

1891

1892

1893

2,99

6,61

10,7

8,11

5,05

2,84

7,61

7,41




1894

1895

1896

1897

1898

1899

1900

1901

1902

14,4

9,51

7,15

3,95

7,69

12,6

7,94

7,06

12,5




1903

1904

1905

1906

1907

1908

1909

1910

1911

13,0

6,83

10,8

7,26

6,79

13,2

8,91

5,60

8,06




1912

1913

1914

1915

1916

1917

1918

1919

1920

5,04

5,85

6,25

8,17

9,36

9,46

10,0

5,59

3,18




1921

1922

1923

1924

1925

1926

1927

1928

1929

2,71

7,88

9,79

7,69

6,88

9,20

9,28

11,0

7,54




1930

1931

1932

1933

1934

1935

1936

1937

1938

6,54

7,76

10,2

8,91

8,26

12,7

7,51

3,66

4,74




1939

1940

1941

1942

1943

1944

1945

1946

1947

3,15

3,60

6,53

8,04

5,95

3,88

5,54

7,86

8,49




1948

1949

1950

1951

1952

1953

1954

1955

1956

6,95

5,80

8,55

8,96

11,8

141

8,02

14,6

10,4




1957

1958

1959

1960

1961

1962

1963

1964

1965

13,7

13,6

9,55

6,69

10,1

11,4

4,58

5,47

8,37




1966

1967

1968

1969

1970

1971

1972

1973

1974

12,9

7,97

9,13

7,96

7,14

3,77

3,12

3,78

6,28




1975

1976

1977

1978

1979

1980

1981

1982

1983

5,95

8,27

13,0

11,7

8,70

9,15

11,3

8,18

9,78




1984

1985

1986

1987

1988

1989

1990

1991

1992

12,0

9,15

9,01

10,4

8,48

8,45

13,6

10,7

5,65




A.9 ITpumep BOCCTAHOBJIEHUSI THIPOJIOTHYECKOr0 PS/Ia ¢ Y4eTOM He3aBHCHUMON cJIy4yaiiHoOl cocTaBisiomiei
B kadectBe ucxomHOW WHGOPMAIIMK B3ATHI CPEAHETOAOBBIE pacxoabl Boabl p.JlHenp y r.Opma 3a 1882-1947 rr. (tabmuma A.9). BoccranoBnenue
THIPOJIOTUYECKOTO Psifia MPOU3BOAT MO YPABHEHUIO PETPECCHH C YUETOM OTKJIOHEHUH OT JIMHUU PETPECCUU IO HOPMATBLHOMY 3aKOHY PaCIpeICICHHS.

Tabnuma A.9 - BoccTtaHoB/IeHHEe THAPOJOTHYECKOT0 Psijia CPeIHEroI0BbIX pacxoa0B Boabl p.JHenpa y r.Opmm (¥;) ¢ HCNOJb30BAHNEM JAHHBIX 0 CTOKE

BOJbI pexku-anasiora (p.Oka - r.Kamayra, ;) U ¢ y4eToM HOPMAJIbHOM CJIy4aiiHOW COCTaBJIAIOIIEH

N l'on JlanHbIE l'on Hann | BoccranoB| O6ecre- Ciy4aiiHoe OTKOppEKTHU- Jlann
ILII. HalJIt0- bIe - JGHHBIE | YEHHOCT OTKJIOHEHHE pOBaHHbIC 3
JEeHUI HaOar0 | 3HAYCHUS b £, % BOCCTaHOB- Ha0JII0
- ¥ JICHHBIC -
TICHUM Iperp snauenns Vi bi(S30%171
X Y2
ol o» Py | 185 0y
1 2 3 4 5 6 7 8 9 10 11 12
1 1882 29| 78,8 | 1912 310 129 28,2 0,59 11 140 103
9
2 1883 | 40| 148 | 1913 261 112 67,0 -0,42 -8 104 103
8




3 1884 228 128 | 1914 247 107 19,7 0,85 16 123 98,4
4 1885 2;1 103 | 1915 398 161 68,8 -0,47 -9 152 134
5 1886 289 113 | 1916 347 143 75,0 -0,67 -12 131 169
6 1887 213 115 | 1917 418 168 11,3 1,20 22 190 177
7 1888 229 106 | 1918 220 96,9 55,2 -0,12 -2,2 94,7 122
8 1889 364 134 | 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 189 110 | 1921 138 67,4 31,8 0,80 15 82,4 60,3
11 1892 323 106 | 1922 184 83,9 423 0,20 3,7 87,6 124
12 1893| 35| 118 | 1925 234 102 17,7 0,92 17 119 99,5




13 1894 204 118 | 1926 360 147 5,68 1,57 29 176 130
14 1895 453 184 | 1927 362 148 53,0 -0,05 -9 139 193
15 1896 337 141 | 1928 382 155 94,5 -1,60 -30 125 150
16 1897 269 119 | 1929 314 131 0,18 2,90 54 185 150
17 1898 201 92,2 1930 176 81,1 87,5 -1,12 -20,7 60,4 956
18 1899 218 163 | 1931 404 163 88,7 -1,20 -22 141 151
19 1900 218 118 | 1932 337 139 20,1 0,84 16 155 158
20 1901 333 132 | 1933 449 179 60,9 -0,26 -5 174 202
21 1902 328 188 | 1934 274 116 51,4 -0,02 0 116 127
22 1903| 25| 120 | 1935 217 95,8 54,2 -0,10 -1,9 93,9 125




23 | 1904 253 93,0 | 1936 281 119 57,9 -0,18 -3 117 128
24 | 1905 362 135 | 1937 304 127 2,33 2,00 37 164 102
25 | 1906 392 133 | 1938 228 99,8 76,1 -0,70 -13 86,8 107
26 | 1907 387 136 | 1939 218 96,2 63,2 -0,30 -5,6 90,6 83,8
27 | 1908 504 229 | 1940 252 108 27,6 0,60 11 119 125
28 | 1909 398 175 | 1945 245 106 6,33 1,50 28 134 100
29 | 1910 204 99,3 | 1946 312 130 64,1 -0,35 -6 124 103
30 | 1911 291 102 | 1947 376 153 28,4 1,56 10 164 171

Jnst mpuMepa pa3aenuM UCXOTHBIN psn Ha ABe dacTu. [Ipeamonoxkum, uro umerorcs nanubie 3a 1882-1911 rr. () u TpeOyeTcsi BOCCTAHOBUTH 3HAYEHUS
pacxoa0B 3a nocienyromuii nepuoa ¢ 1912 mo 1947 r.

B kauectBe anasiora BEIOpaH psiji CPeTHETOIOBBIX pacxo10B Bojbl p.Oku y r.Kamyru ( % ), koapdunuent koppensuun #x =0,835. OnpenensoT napaMeTpsl



3THUX Ps10B 3a nepuoA HabmoaeHui ¢ 1882 mo 1911 r.:
p.Juenp: ¥;=127 M- /c; =y =33,7, va =0,27;

p.Oxa: % =307 m3 /c; ¢,=78,9; C\,=0,26.

C y4eToMm 3TuX MapamMeTpoB YpaBHEHUE PErPECCUU IPUMET BU:

337
vy = 127408352 (x, - 307) |
789 !

>

(A.7)
Viperp = 036x; +176 (A.8)

Ucnonp3ys ypaBHeHrne (A.8) M 3HAUYEHUS PACXOJOB BOJBI pEKH-aHAJoOra %; 32 BOCCTAHABIMBAEMBIA ITEPHOM, MOJIydaeM 3HaueHUs Yiperp (Tabmuma A.9,
croiber 7).

BoccranasnmuBaroT 3HaueHus Y; o dopmyne (A.8), T.e. MpU YCIOBUH, YTO KOJcOaHWsS HE3aBUCUMOW COCTABISIONICH ITOJYMHEHBI HOPMAaIbHOMY
pacripeiesieHUIO.

Jl1s naHHOTO MpUMeEpa B pacCUUTaHHBIE 1O ypaBHEHUIO (A.8) moroanyHble 3HaueHUs JYi3a nepuoxa ¢ 1912 mo 1947 r. BHOCAT HE3aBUCUMYIO CITy4alHYIO
COCTABIISIOLIYIO, OIPEEIIIEMYIO MO BEIPAXKEHUIO

033741 -0835% = o185 (A.9)
OTKOpPPEKTUPOBAHHBIC 3HAUCHUS Vs ONIPEICIISIIOT TI0 opMyIie
! 2
Fi T yz'perp + 'ppz'gy 1=~ . (AIO)

Pacuer npousBoaaT B cienyromiem nopsake (tadiauna A.9):

1) BHINMCBHIBAIOT M3 TAOJHIGI PABHOMEPHO PACIpPE/IENEHHBIX CTydaiiHbIX uncen (Tabmuua A.10) 30-uIeHHBIH sl YeTHIPEX3HAYHBIX CIydaiHbIX ducen &;.

Ot 3HaueHuii £;mepexonsar k 3HaueHusAM obecnieduennocreit 5 = £; /100 (tabnuma A.9, cronbern 8);



2) mepexo OT 00ecHeueHHOCTeH 47 K BEIMUMHE OTKIOHEHUS ¥ pi OCYLIECTBIISAIOT C IIOMOMLIBIO CTAHAAPTHOTO HOPMATHBHOTO MJIM TaMMa-pacipeeieHus [5];
3) nosxyueHHOE 3HaUCHHE ¥ pi OTHOCAT K CTaHJAPTHOMY OTKJIOHEHHIO Ty, T.e. YMHOXAIOT Ha Sy =18,5 (Tabmuua A.9, cronber 10);

4) cyMMUpYys MTOTOJWYHbIE 3HAUYEHUs Fiperp(Tabnuma A.9, cromben 7) u paccuutanubie o Gopmyite (A.9) oTkinoHenus ¥pi, ompeaessioT mo Gopmyie

(A.10) psin 3HaueHMt i, BOCCTAHOBIIEHHBIX C YYETOM HE3aBUCHUMOM CIy4ailHOW COCTaBISIOLIECH, pacipe/IelIeHHOM 10 HOPMAIbHOMY 3aKOHY.

Tabmuna A.10 - PaBanomMepHO pacnpee/ieHHbIE CIyYaiiHble Yucaa £,

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 BOCCTAHOBJIEHHSI MOTOJUYHBIX 3HAYEHHUH CTOKA C Y4€TOM MAaTEPUAJIOB KPATKOBPEMEHHbIX HA0 0 1eHu il
B ocHOBe maHHOTrO croco0a BOCCTAHOBJICHHUS MOTOJAMYHBIX 3HAYCHHN CTOKA JIC)KHUT MPOCTPAHCTBEHHAS CBSI3aHHOCTH PACCMATPUBAEMOU XapaKTEPUCTUKU
CTOKa, KOTOpasi MOKET OBITh BhIpaKEHA B BHJI€ IIpOCTpaHCTBEeHHOUN KoppensnuonHoi Gpynkmuu (ITK®D). Yem memniennee 3aryxaer [IK®D, tem apdextuBHee Oyner
JTAHHBI CIOCO0 BOCCTAHOBJICHUSI IMOTOJWYHBIX 3HA4YeHWM cToka. lIpennmaraemyro cxeMy BOCCTAHOBJICHUS IOTOJMYHBIX 3HAYEHHH CTOKA PEKOMEHIYETCS
UCIOJIb30BaTh HE TOJIBKO JIJIsl KPATKOBPEMEHHBIX HAOMIOJACHUI 32 PEYHBIM CTOKOM OT OJJHOTO /IO TSITH JIET, HO U Ui OoJiee MPOIOIKUTENbHBIX HAOMI0IeHUN (CM.

6.8).

PaccmaTpuBaercs ncosib30BaHUE PEKOMEHYEMOW METOAMKHU Ha IPUMEPE BOCCTAHOBJIEHMSI T010BOT0 cToKa p.Chroua - 1.KameHka, nuMmeronieil Ha0to1eHus
¢ 1972 o 1976 roxn. s BocCTaHOBJIEHUS MPUBIIEKATUCH PEKU-aHATIOTH B UCCIIEyeMOM pailoHe, HaOIIOCHHS 110 KOTOPHIM OBLIM MPUBEACHBI K MHOTOJIETHEMY
niepuoay coriacHo 6.7. [Ipu BOCCTaHOBICHUH CTOKA MCIOJIb30BAINCH YPaBHEHUS, OTBEUatoue ycaoBusam (6.1).

B xaxa0oM 1oy MCIoiIb30BaIOCh YMCIO YpaBHEHUHN OT oJHOTO 10 msaTH (1o psaxy p.Ceroua - a.Kamenka umernocs 5 et HaOmoaeHui). B HeKoTOpbie roabl
M3-32 HEBBITIOMHEHUS YCoBUi (6.1) BocCTaHOBJIEHHE 3HAUEHUN CTOKA HE TTPOU3BENICHO.

B rabmume A.11 TIpencTaBIEHBI BOCCTAHOBJICHHBIE 3HAYEHHS MOJyNeil TOZOBOrO CTOKa ¢ , JI/c KM 2

, N - 4ucno ypaBHEHMM, HCIOJIB3YEMBIX IIPU
BOCCTAHOBIIEHHH MOJYyJIeil TO0BOTO CTOKA, CPEJHHE M3 PACCYMTAHHBIX 110 YPABHEHMAM PErpeccHH Kod(Q(HIMEHTH KOppensanud Lp, cpeqHHe 3HAYEHHS

CTaHHapTHOﬁ NOrpeIIHOCTU JJISI KAXKAOTO IroJia ch , @ TAK)KC HAUMEHBIINE Tygy U HanOOJIbIINE T yare CPEAHME KBAAPATHYCCKHE ITOIPECITHOCTH BOCCTAHOBJICHUS
IIOrOJUYHBIX MO,Z[y.]'ICfI CTOKa.

Tabnuua A.11 - Pe3yabTaThl BocCTAHOBJIEHHS MOAYJIel rogoBoro croka p.Coioua - 1. Kamenka ¢ yueroMm kparkoBpeMeHHbIX (1972-1976 rr.) HadaoaeHni

Ton g, n/c kM2 N R T

cp cp e




1931

1932

1934

1935

1937

1938

1939

1940

1942

8,16

7,60

6,88

9,85

4,08

4,96

3,44

3,43

7,29

0,79

0,94

0,76

0,74

0,83

0,78

0,85

0,74

0,83

0,67

0,39

0,90

1,55

0,52

0,84

0,43

0,90

1,36

0,57

0,11

0,81

1,40

0,32

0,66

0,37

0,84

0,89

0,77

0,56

1,05

1,80

0,66

1,02

0,51

0,95

1,54




1943

1944

1945

1946

1948

1949

1950

1952

1953

6,01

4,54

5,80

6,50

6,37

5,84

7,06

9,40

10,6

0,84

0,71

0,87

0,72

0,89

0,86

0,76

0,65

0,81

1,08

0,93

0,79

0,83

0,81

1,08

1,09

1,81

1,72

0,49

0,73

0,48

0,67

0,52

0,43

1,01

1,58

1,14

1,65

1,06

1,04

0,97

1,08

1,55

1,16

1,93

2,00




1954

1956

1957

1958

1959

1960

1961

1962

1963

7,08

8,69

10,3

9,39

7,70

5,18

8,62

10,3

5,01

0,77

0,84

0,82

0,81

0,73

0,67

0,70

0,85

0,76

1,25

0,66

1,25

1,18

0,84

0,88

0,92

1,30

0,87

0,92

0,61

0,87

1,00

0,68

0,75

0,82

0,87

0,56

1,40

0,71

1,41

1,24

0,95

0,96

1,03

1,60

1,07




1964

1965

1966

1967

1968

1969

1970

1971

1972

5,41

7,27

12,0

8,05

7,66

7,71

5,64

4,68

2,86

0,73

0,66

0,73

0,69

0,74

0,73

0,72

0,81

1,19

1,29

1,67

1,49

1,24

1,88

0,74

1,25

1,00

1,19

1,67

1,31

1,09

1,40

0,66

0,78

1,34

1,34

1,67

1,59

1,44

2,19

0,83

1,71




1973

1974

1975

1976

1977

1981

1982

1983

1984

3,42

6,47

5,43

8,10

9,55

9,47

8,22

9,07

9,62

0,64

0,67

0,78

0,68

0,63

1,99

1,26

1,54

1,64

1,84

1,99

1,23

1,30

1,42

1,84

1,99

1,29

1,71

1,76

1,84




1985

1986

1987

1988

1989

1991

1992

7,68

8,98

9,80

7,95

9,09

11,0

6,90

0,70

0,78

0,70

0,61

0,76

0,76

0,73

0,86

0,69

0,95

0,81

1,33

1,14

1,07

0,80

0,54

0,92

0,81

0,78

1,12

0,86

0,91

0,94

0,99

0,81

1,71

1,16

1,30

[To BocCTaHOBNIEHHBIM JaHHBIM PACCUMTHIBAIOT MapaMeTpbl paclpesaeneHus psana (cpeaHee 3HAYEHUE,

A.11 IlpuMep BOCCTAHOBJICHHSI HOPMbI M KBAHTHJICH pacnpe/ie/ieHUsi T0I0BOI0 CTOKA € y4eTOM KPaTKOBPEMEHHbIX Ha0/1101eHu i

koapduument Bapuauuu). OTHOIIEHHE
Kod(pHIHEeHTa ACUMMETPHUHU K KO3 PULIMEHTY Bapualiy U K03 (HUIIMEHT aBTOKOPPEIISALIMH ONPEIENISIOT M0 IPYIIOBOM OIIEHKE COrIacHo 5.7.

PaccMOTpHM NpHMep TpHBEICHHS TronoBoro croka p.JIemmima - cBX.AcOGecTOBCKHIf, IUIoIIagb BogocGopa KoToporo papHa 1480 km 2

n HMCIOTCA



HaOmoenus 3a 1962 rox. [Ipu BoccTaHOBIIGHUY 3HAYCHHIA TOJJOBOTO CTOKA 3@ BCE BO3MOXHBIC TOIBI MCIIOJIB30BaHA METOIMKA COTIacHO 6.8-6.14.

OnpenensitoT HOpMy U KBAaHTWIM PACHpPElENICHUs 10 NOTOJANYHOMY YpPaBHEHHUIO PErpeccHM, KOTOPOE pacCUMTHIBAIOT IO pekaM-aHanoram 3a 1962 ron.
Ha6mronenus 3a 1962 ron B uccieayeMoM paiioHe UMEITMCH T10 MIECTH IMyHKTaM (Tabiuma A.12).

[IpeaBapuTENbHO IO ATUM IYHKTaM T'OJIOBOM CTOK OBUT MPHUBEACH K MHOTOJIETHEMY Teproy. [lo momydeHHBIM MapamerpaM pachpeeieHUus PacCUUTaHbI
3HAYCHMs CTOKa 3ajaHHOU obecrneueHHocTH ( F=10%, 25%, 75%, 90%, 95%, 99%). IMes 3HaueHHs rOJOBOTO CTOKA IO 3TUM IyHKTaM 3a 1962 rox u cpegHee

MHOTOJIETHEE 3HAUYEHME CTOKA, INPUBEIEHHbIE K MHOTONETHEMY IIEPUOJY, PACCUMTHIBAIOT ypaBHeHue perpeccuu: ¥ =0, 753x+ 0510 xosdduuuent napnoii
KOppemsiuu 3Toro ypaBaenus - 0,835, ero cpenHss KBaapaTHdeckas morpenrHocts - 0,135.

Ipu 3HaYeHUH MOJYJIs TO0BOro cToka p.Ilbimma - cBx.AcGecToBckuit 3a 1962 roa, paBHOM 3,54 J1/c'KM 2, MO 9TOMY YPaBHEHMIO ONPEJENSIOT CpesHee
Ty =-:r|:|“~n'1—r2 ,

MHOTOJICTHEE 3HaueHue, paBHoe 3,18 J1/c-kM 2. AGCOMIOTHOE 3HAYEHHE CPEIHEeH KBaIPAaTHUECKOi IOrPEIIHOCTH, ONpe/IeleHHoe 110 GopMyIie 3

paBHo 0,45 11/c-km 2 orHOCHTeNnbHOE - 14,2%.

AHaJIOTUYHO, UCHIOJIb3Ys YpPaBHEHUs CBS3M 3HAYCHMH T0J0BOro croka 3a 1962 rox ¢ pacyeTHbIMH 3HAUEHUSIMM CTOKa 3a/JlaHHONW 00ecre4eHHOCTH
PEK-aHAJIOrOB, ONPENENIAIOT pacueTHble KBaHTHM 1 p.Ilbmuma - cBx.AcbectoBckuil. B tabmuue A.13 s pasiv4HbIX 3HAYEHUH £, IPUBEICHBI ypaBHEHHUS

perpeccuu 3aBucuMocTeit 1 p = J (%), pacueTHble 3HAYeHNs KBaHTUIEH {p, MX aGCOMOTHBIE ZIF afic M OTHOCHTENIBHBIE T ¥p IIOTPEITHOCTH.

Tabnuna A.12 - CBeieHMs1 0 MyHKTAaX-aHAJOrax

N Pexa-nyHkr 7, M, & F | *| Ksanruns npu obecnieuennoctu &, %
I YUCIIO v 4
I KM ner C"1
10 25| 75 90 95 99
1 p-Smeaka - c.KanpTiokoBa 62,6 43 2, 2,6 0, 2, 45 3, 1, 0,9 0, 0,4
1 6 0 3 5 7




2 | p.Huna - r.Mpour 17300 98

3 | p.Pex - c.Kimroun 4400 57 3, 3,1 0, 2, 51 3, 2, 1,5 1, 0,8
0 5 0 9 1 2

4 | p.BobpoBka - c.JIumoBckoe 101 44 4, 3,8 0, 2, 5,8 4, 2, 2,2 1, 1,3
8 4 0 7 8 9

5 | p.Isimma - orr.Capamnynbka 663 24 4, 4,0 0, 2, 5,3 4, 3, 2,8 2, 2,1
1 2 0 6 3 5

6 | p.Ilpmma - 1.30THHA 11000 38

Tabnuua A.13 - PacueTHble 3HaueHHs KBaHTHJIeH pacnpeneaeHuss “pp.dlbimma - cBx.AcbecroBekuii (%1952 =3,54 a/c'km ¥ =3,18 a/c'km 2)

. % PacueTHoe ypaBHEHHE ¥p TYP afic Svp, %

10 ¥p = 0242z +1502 4,88 0,63 12,9

25 Ip = 0800z +1,067 3,90 0,50 12,8




75 ¥y =0.800x-0427 2,26 0,45 19,9

90 Fp = 07212 - 0,825 1,73 0,46 26,6
95 ¥p =0,685x-0,953 1,47 0,45 30,6
99 Tp =0623x-1153 1,05 0,45 42,8

A.12 PacueT ronoBoro croka B BU/ie CyMMbI Ce30HHBIX COCTABJISAIOIIMX IO CTOKO(opMupyOmmM (GaKTOPaM NPH OTCYTCTBHH JAHHBIX
THAPOMETPUYECKUX HAOJII0AeHn i

Bri6pano 45 Bogoc6opos B paitone CeBepHOTo Kpasi ¢ MHPOKHM JMATIA30HOM TLIomazneii oT 179 mo 220000 kM2 u ¢ BeicoTamu oT 68 10 290 m. ITpu sToMm
ITh BOJOCOOPOB OCTaBJIEHBI JUIsl MPOBEPKU METOJMKH Ha HE3aBUCUMOM MaTepuase. [[is Bcex BhIOpaHHBIX BOJOCOOPOB ONpeeeHbl 1aThl Hayala Ce30HOB, CIIOU
CTOKa 32 CE30HBI U OCYIIECTBIECHO 00O0OIIEHUE MPEAIoaaraeMblx cTOKOGOpMUpPYIOIUX (AKTOPOB MO BOJOCOOPY M 3a KakIbli ce30H. /g kaxmoro BomocOopa
HaXOWJINCh PErPECCHOHHBIE 3aBUCUMOCTH ISl ONPENIETICHHs] CJIOEB CTOKA 3a KaxAbli ce30H. Onpexaensiock Hanbosnee 3pGeKTUBHOE ypaBHEHUE IS KaXKIO0TrO
Ce30Ha M BOAOCOOpa M pe3yNbTaThl 0000IANNCH IO TEPPUTOPUH JUIs YCTAHOBIICHHS 00IIero ypaBHeHHs. B pe3ysibrare pacueToB ObUIM MOTYYEHBI CIETYIOIINE
ypaBHEHHUS ¢ o0uIel cTpyKTypo ains Tepputopuu CeBEpHOro Kpasi:

a) CE30H BECEHHETO MOJIOBOIBSA:

r =E:I].XTB +b2XBEC +b3XJ;-D +bEI



¢ £ep=0,75,

I€ <ty - TBEPABIE OCANIKY;
A per - OCAIKH 32 MTOJOBOMBE;
!

X 1.0~ OCaJKM 3a IPEABLIYIIHI JETHE-OCEHHHI CE30H;

Rop - cpennnit K03 UIIEHT MHOKECTBEHHON KOPPEIALMHE IS BCeX BOAOCOOPOB PaccMaTpHBAEMOTO paifoHa
WIH

F=aw +agd o, tazlloen Tag

C ch 20,82,

rae & - MaKCUMaJbHEIE CHET03aIlacChbl,

UDCEH - IPCA3MMHEC YBJIAXKHCHUC ITOYBBI;

@p, @, @3, @3- perpecCUOHHbIE KO PUIIMEHTHI;

0) eTHe-OCEHHUI Ce30H:
= 3 2
i bl‘}"'r.]'.[-l:l + E:'I!XJI-DD + ’-E:'D

C ch :0,77,

rae [)- cpenHuii qeUINT BIAXXHOCTH 3a JICTHE-OCEHHUN CE30H,;

(A.11)

(A.12)

(A.13)



B) MEpUOJI 3UMHEN MEKCHHU:

r= E:IIXJ:I?-I:I +‘-E:'2"3 +b3Xn-D?;m +E:'EI
(A.14)
¢ £:p=0,60,

IJie # - IPOJOJDKUTEILHOCTh 3UMHEN MEKEHU (B JHSX);
A 0 - OCAJIKM 32 TEKVIIHI JIETHE-OCCHHUH CE30H:;
9

T - CPEIHSAS TEMIIEPATYPA BO3/yXa 3a 3UMHIOI0 MEXKEHD;

"-E'-"I:I ) ‘E:'l y f,'-'z y ’-13'3 - pPerp€CCUOHHLIC KOB(I)(I)I/IL[I/IGHTBI.

JlaTel Havyaga ¥ OKOHYAHHS OJHOPOJHBIX CE30HOB, MX MPOJOJHKUTEIBHOCTh, KOA(POHUIMEHTH YpaBHEHUH ObUIM 00OOIIEHBI 10 TEPPUTOPUU PAZTHIYHBIMU
croco0aMM: MOCTPOCHHE HM3OJUHMH, OCPEIHEHUE B OJHOPOJHBIX palioHaX M 3aBUCUMOCTH C ONpPEACISIOIMMMHU TEPPUTOPUANBHBIMU (aKTOpaMu, HarpUMep
3aBUCHUMOCTH MPOJOKUTEIBLHOCTH IOJIOBO/bS OT IUIOLIAJAM BOJOCOOpa, MOJyYEHHBIE ISl TPEX OJHOPOJHBIX pPaliOHOB Ha TeppuTopuu. B pesynbrare
MHTEPHOJSIIMN U SKCTPAIOJISALUH JaT Ce30HOB M KO (UIIMEHTOB ypaBHEHUI Ha MOBEPOYHbIE BOIOCOOPHI OBUIM PACCUUTAHBI CIIOM CTOKA 32 KaX/Ibli CE30H U Tl B
BUJIE CYMMBI CE30HHBIX cJ0€B. [IpuMep cpaBHEHUS! pacCUUTAHHBIX U (PAKTUUYECKUX CJIOEB CE30HHOIO U I0JI0BOro cTOKOB /i p.Bara - c.Ycerp-Croma nokasan Ha
pucynke A.5. Kak BUJHO Ha pPHCYHKE, pAaCCUMTAHHBIE CJIOM CTOKA MPAKTUYECKU IOJHOCTBIO OTPAXKAIOT JMHAMUKY KoJieOaHUN HaOII0JEHHOrO CTOKA, MMes
HanOOJIbIINE COBIAICHUS JIJISl TOJJOBOTO CTOKA, KAK MHTETPAIbHON XapaKTePHCTUKU M HaUMEHBIIHE - /IS Ce30Ha 3MMHEH MeXeHH. B pesynbraTe He3aBUCHUMOM
OLIEHKH IO TISITH TIOBEPOYHBIM BOJOCOOpaM OBLTH ONpeIeIeHbl OTHOCUTEIBHBIE CTaHAaPTHBIC MOTPEITHOCTH: s =24%-48% nms meproia BECEHHETO TOJIOBOIBS,
He=20%-24% ns meTHe-0CeHHETO ce30Ha, M==13%-33% it ce3oHa 3UMHEN MeXeHU U 2= 8%-14% 1 TOI0BOTO CTOKA.
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@) - BeCEHHEE T0JI0BO/IbE; O) - T€THE-OCEHHUI CE30H; 8) - CE30H 3UMHEH MEXEHHU; 2) - TOA0BOM CTOK
Pucynok A.5 - CpaBuenue paktudeckux (1) u paccunrannbix (2) cioeB cToka p.Bara - c.Yere-Croma
A.13 IIpumep pacueTa BHYTPUI0I0BOI0 pacnpeaejeHUsi CTOKAa METOI0M KOMIIOHOBKH /IJIsl JIeT MaJIOBOJIHOM U 0YeHb MAJIOBO/IHOI I'Pajganuii BOAHOCTH

Pacuer BHYTpHUro10BOrO pacrpeneneHusi CToKka METOJOM KOMIIOHOBKU MPOU3BOAST B COOTBETCTBUU C TPeOOBaHUSIMU, M3JI0XKEHHBIMU B paszzaerne 5. Huxe
IIPUBEJIEH MpUMEp pacueTa A p.YHka - r.MakapseB 3a pacueTHbIH 67-IE€THMM NEPUOJ CTOKOBBIX M3MEPEHUMN IJI JIET MAJOBOJHOW M OYEHb MaJOBOJHOM



rpajganuii BogHocTH. B Tabmunax A.14-A.18 npuBeneHs! pe3ynbTaThl pacdyera, XapaKTepHbIE ISl OTACIbHBIX €ro 3TaIoB.

B Ta6n1/1ue A.14 JaHbl pE3YJbTaThl pacu€Ta CyMM MECAYHOI'0O CTOKa BOJAbL EQ!'HEC 3a BO,Z[OXO3$[I>1CTB€HHI)II>1 roa, JMMUTHUPYIOIOUEC IIEPHUOA, CE30H U MCECAAL IJIA
KOHKPETHBIX MAJIOBOAHBIX U OYCHb MAJIOBOAHBIX JICT.

Ta6Jmua A.14 - Pacuer CYMM MECAYIHOI0 CTOKa BOAbI (EQ!HEC) 3a BOJ0X03MCTBEHHbII roa, JUMUTHPYIOIIHUE TNEPUOTd, CE30H U MECALl I KOHKPETHBIX
MaJOBOJHBIX U OYC¢Hb MAJIOBOJIHBIX JIET

Hom| 2 CyMMBI MECAYHOT'O CTOKA BOJBI 32
ep ‘
roga| o
BOJOXO3SIMCTBEHHBIN TO/1 |  JIMMUTHUPYIOLUH TEPHOL JIMMUTHUPYIOLUH CE30H JUMHUTUPYIOLIUI MecsI
(BD), IV-I1I (JIII), VII-I (JIC), X1I-111 (JIM)

Br EQ:’H&:: KBI' i EQ:’H&:: K.]Il'[ e EQ:’H&:: K.TIC ™ EQ:’H&:: K.]II'--’I

46 67| 1950-5( 1548 | 0,82 1947-4 449 0,66 | 1916-1 141 0,80 | 1960-6| 281 0,88

47 69| 1948-4( 1526 0,80 | 1943-4 445 0,66 | 1943-4 135 0,77 | 1955-5 27,8 0,86

48 70| 1933-3| 1522 0,80 | 1932-3 442 0,65 | 1939-4 132 0,75 | 1947-4 21,7 0,85




57 84 1930-3| 1414 | 0,74 | 1933-3 370 0,55 | 1906-0 119 0,68 | 1937-3 25,6 0,79
1 1 4 7 8

58 85 1951-5| 1357 0,72 | 1941-4 366 0,54 | 1907-0 117 0,67 | 1911-1 24,6 0,75
6 2 2 8 2

59 87 1907-0| 1340 0,71 1937-3 364 0,54 | 1908-0 117 0,67 | 1910-1 24,5 0,76
2 8 8 9 1

64 94| 1910-1| 1205 0,64 | 1901-0 265 0,39 | 1941-4| 894 0,51 | 1951-5 19,7 0,61
5 1 2 2 2

65 96| 1960-6( 1191 0,63 | 1944-4 265 0,39 | 1951-5 86,8 0,49 | 1944-4 18,5 0,57
0 1 5 2 5

66 97| 1897-9| 1156 0,61 | 1949-5 253 0,37 | 1944-4| 83,2 0,47 | 1938-3 17,6 0,54
5 8 0 5 9




67 99| 1937-3 955 0,50 | 1951-5 247 0,37 | 1949-5 77,0 0,44 | 1949-5 15,6 0,48
,0 8 2 0 0
g 42 67 et 1896 676 176 32,5
To xe, % o0bema 100 35,6 9,3 1,7
croka 3a BI'

B Tabnume A.15 mpuBeneHs pe3ysbTaThl pacyeTa adCOMIOTHOTO (B OOBEMHBIX €IMHHIIAX) U OTHOCUTENbHOTO (B % oObema ctoka 3a BI') pacnpenenenus
PEYHOTO CTOKA 110 BOJOXO3SIMCTBEHHBIM IIEPHO/IaM U CE30HaM B I'OJIbl MAJIOBOAHOM U OY€Hb MAJIIOBOIHOMW Tpaganuii (rpyImi) BOJHOCTH.

Tabnuma A.15 - Pacuer a6co/1l0THOTO (B 00beMHBIX €MHUIIAX) U OTHOCUTEAbHOro (% o0bemMa croka 3a BI') Me:kce30HHOro pacmnpejaeleHHs] PEYHOTO
CTOKA B Iro/ibl MAJIOBO/JIHOI ¥ 0YeHb MAJIOBOIHOI TPy JieT

Bonoxo3zsiictBenHble | Mecsig CpenH1e MHOTOJIETHHE I'pynma net (rpanauus BepoITHOCTEH NPEBHIMLICHUS)
MEepUOJIBI U CE30HBI bl 3HAYEHUs cToka 3a BI'
EQ- % o0BeMa MaJIOBOJTHAS 0YEeHb MAJIOBOIHAS
1HEG cToka 3a BI'

) % o0beMa =00 % o0bema
er.{ec croka 3a BT’ Qu.{ec croka 3a BI'

BI V-1l 1896 100 1460 100 1155 100




HIT IV-VI 1220 64,4 1049 71,9 878 76,0

JIII VII-111 676 35,6 411 28,1 277 24,0
HC VII-XI1 500 26,3 283 19,3 182 15,8
JIC XII-111 176 9,3 128 8,8 94,8 8,2

BapuaHT pacuera ¢ y4eTOM CTOKA JTUMHUTUPYIOIIETO Mecsa (MIHUMAITFHOTO MECSIYHOTO CTOKA) 3aIaHHOM BEPOSITHOCTH
npesbliienus (75% u 95%)

JIM ] 32,5 1,7 26,5 1,8 20,0 1,7
OcTanbHbIE MECSITBI XII-1, 143 7,6 102 7,0 74,8 6,5
JIC 1

B tabnuue A.16 npuBeneHbl pe3yibTaThl pacdeTa BHYTPUCE30HHOTO pacIpelielieHUus] PEYHOro CTOKa Zme: o MecsuaM  Kimec Ha puMepe
JUMUTHPYIOIIETO C€30HA. AHAJIOTMYHO BBIOJHAIOT PACUETHI BHYTPUCE30HHOIO PACIPENEIEHHS CTOKA IS IPYTMX BOJOXO3SMCTBEHHBIX NIEPUOAOB, B YACTHOCTH
i Henumutupytomux nepuoga (HIT) u cezona (HC). PesynbraThl pacuera BHYTPHCE30HHOTO OTHOCUTENBHOTO (% CE30HHOr0) pachpelesieHUs MECSYHOTO
PEYHOr0 CTOKA JJIsi MaJIOBOAHOM IpyIIbl BOAHOCTU CE30HOB NMPUBEAEHBI B Tabnuue A.17.



Tabnuma A.16 - PacueT BHYyTPHCE30HHOTO pacipe/ejieHUsi PeYHOro CTOKa U mo mecsiuam  Zimec Ha npuMepe JUMHUTHPYIOLIET0 Ce30HA

Homep | BHyTpuce30HHOE pacipeeneHle peuHoro CToOKa 3a JMMUTHpYromuii ce30H (JIC)
CE30HHO
ro
CTOKa
JIC EQ:’H&I: 3a 4
JIC
Chipde MECA | O | MECA | () MeCs | (.| MeC
1 1 1 A1
46 1916-17 140,5 38, Xl | 37,5 I | 33, I 30,8 I
6 6
47 1943-44 135,1 34, I 34,6 I 33, XI | 319 I
8 8
48 1939-40 132,3 56, XII | 29,4 I 23, i 229 1l
8 2




51 1912-13 127,9 37,1 XIlI| 34,3 I 28, [ 282 |l
2 2

52 1946-47 126,1 42,1 Xl | 28,4 I 28, I 27,4 (
3 0

53 1955-56 125,1 39, Xl | 29,2 I 29, i 27,8 1l
1 0

58 1907-08 117,4 32, i 30,1 I 28, I 26,8 | XllI
5 0

59 1908-09 117,2 32, i 28,9 | Xl | 28, I 27,5 I
0 8

64 1941-42 89,4 25,1 Xl | 23,6 I 20, I 20,0 | I




7 1

65 1951-52 86,8 24, I 22,3 1 20, X | 19,7 | 1l
1 7

66 1944-45 83,2 25, 1 | 20,0 I 19, I 18,5 | Xll
2 5

67 1949-50 77,0 24, XII | 20,0 1l | 16, I 156 1l
5 9

Hroro no rpyrme 2549 779 XII-| 630 | XII-| 588 XII-| 553 | XIllI

15 1 2 -4

I-1 1-8 1-9

-1 11-6 11-5 I-4

-5 -7 11-6 -1

0

-

4

[TpunsToe 100 30, XI | 247 I | 23, I 21,7 I
pacnpenenenue, % 6 0

CC30HHOT'O ITIOTOKAa




Tabnuua A.17 - BHyTpuce30HHOe 0THOCHTEIbHOE (Y0 C€30HHOI0) pacnpeieieHne MECAYHOI0 PEYHOr0 CTOKA /IJIsi MAJIOBOJAHOM I'PYNIbI BOAHOCTH CE€30HOB

Henumutupyromuit | Henumutupyrommuii cezon (HC) JlumuTupyronmi ce3oH
nepuon (HIT) (JIC)
v Vv VI| H| VII| VII| IX X XlI| H| Xl | 1 | JIC
I1 | C

27, 57,| 15, 27,| 16,| 12,| 25,| 17,

-

30, 23,| 21,| 24,| 100

B rabmuue A.18 mpuBemeHBI pe3ynbTaThl pacueta abcomotHoro (B 107 -M3 ) m oTHocuTensHOro (B % TOJOBOTO) BHYTPUTOJOBOTO pacIpeiesieHus
MECSYHOTO U CE30HHOTO CTOKOB JUISi MaloBOAHOTO (75%-HOHM BEpOSATHOCTH MPEBBILIEHUS) M S OuY€Hb MajoBOAHOrO (95%-Holl 00ecne4eHHOCTH)
BOJIOXO3SHCTBEHHBIX JIET. B OCHOBY pacuera mosnoxeHbl oTHOcUTeNbHbIE (% o0bema croka 3a BI') manHble 0 Mexxce30HHOM (Tabnuna A.15) U BHYTPHCE30HHOM
pacnpezeneHusx croka (ganuble Tadnun A.16 u A.17), a Takxe ananornynsie ganubie 118 HIT u HC u ans apyrux rpaganuii BOXHOCTH, B YACTHOCTH JUISl TPYIIIIBI
OYEHb MAJIOBOJHBIX JIET. DTOT pacyeT BBINOJIHEH YMHOXEHHEM OTHOCUTEIbHBIX 3HAUEHUH MECSYHOIO CTOKA, BBIPAKEHHBIX B IPOLEHTaX O0beMa CTOKa
COOTBETCTBYIOIIECTO ce30Ha (Tabnuia A.14), Ha 10JII0 CTOKA JAaHHOTO CE30HA B TOI0BOM (Tabmuiia A.15).

Tabmuia A.18 - PacyeTHoe pacnpeaesieHHe CTOKA 1O MecsilaM M ce30HaM roia (Yo roaoBoro m M- /c) 1asi MaaoBoaHoro (75%-Hoii oGecniedeHHOCTH) H
0YeHb MaJT0BOAHOTO (95%-H0ii 00ecTie4eHHOCTH) MEePHO/I0B BOI0OX03SIiCTBEHHBIX JIeT

Bup croka I'pymnima BogHOCTH TO1A




MaJIOBOIHAS OYEeHb MAJIOBOIHAS
(P =75%) (F=95%)
% M2 /e % M2 /e
Mecsa4HbIil v 19,6 286 20,6 238
CTOK
Vv 415 605 439 507
VI 10,8 158 11,5 133
VI 5,2 76,2 4.3 495
VI 3,2 46,8 2,6 30,0
IX 25 36,5 2,0 23,1




X 4,9 71,7 4,1 47,3

Xl 3,5 51,3 2,8 32,3

Xl 2,7 39,4 2,5 28,9

| 2,0 29,2 19 22,0

I 1,9 27,6 18 20,8

i 2,9 32,2 2,0 23,1

Ce30HHBII HIT 71,0 350 76,0 293
CTOK

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 PacueT MaKCHMAJIBHOTO 32TOPHOTO YPOBHSI BOJbI
HeobxonuMo nmpoun3BecTH pacueT MaKCUMaJIbHOTO 3aTOPHOTO YPOBHS BOABI 1%-HOI BEpOATHOCTH NPEBBIIICHUS AJs p. X0JI0AHOH - ¢.HoBoe (MHOTONETHHE
TUIPOMETPUYECKHE HA0JII0IEHNS HE IPOU3BOAMIINCE).

Hcxonnple naHHble: B XOJi€ MOJEBBIX MCCIEIOBAHUN YCTAaHOBJIEHO, YTO 3aTOpbl JibJa OOpa3ylOTCs B XBOCTE COXPAHSIOLIUXCS 10 BECHBI 3aXKOPOB;
HauOOJBIINNA PACXO] BECEHHETO MOJOBOIbS 1%-HOW BEpOSITHOCTH MPEBBIIICHHS], PACCUNTAHHBIN 1O (hopMyliaM pasjena 7 Mpu OTCYTCTBUH JIaHHBIX HAOIIO/ICHUH,

paBen 1800 M3 /c. Ha Gmmkaimmx pekax-aHANOrax OTHOLICHHE a1% k {1+, cocraBmster 0,65. Koopmunatel kpuBeix & = f(H) B=FH) h=7H)n

I'=f{H), onpenenennpie myreM NPOMEpPOB IIyOMH, HUBEIMPOBAHMS OEPErOBHIX CKJIOHOB M HMPOAOILHOTO YKIOHA BOJIHOH MOBEPXHOCTH € MOCIEAYIONIUM
pacuerom no popmyrie lle3un, nmpuBeneHs! HIDKE:

H ,cm 500 600 700 800 900

&, M3 /c 114 399 788 1180 1800

B, M 144 160 176 192 208



I, % 0,00001 0,00005 0,00013  0,00024 0,00034

[lo naHHBIM peKn-aHaJIOra BEIUMCISIOT 3HAYEHHUE 3aTOPO(OPMHUPYIOLIEr0 pacxoa:

(25.1%=0,65-1800=1170 M /c.

3HAYEHUIO Qs,l% =1170 m3 /c COOTBETCTBYIOT CIEAYIOUINE 3HAUCHUS YPOBHS, IIUPUHBI PEKH, TITYOUHBI M YKJIOHA BOJAHON MOBEPXHOCTH:
H5:=800 cwm,
B5:=192 m,
;ﬂgs =47 Mm,

I5,=0,00024.

3aTOpHBIN MAKCUMYM YPOBHS BOJIbI ;g paccuuThIBaIOT 1o dopmye (6.51) mpu L5/ By =0:

0,3
Hyopn = W ge g, ~ Dlgs wn + 7 g0 =(22,240,00024%:3-1)-470+800=1186 cm,

rae M mpuHUMAIOT 1o Tabnuie 7.5.

PaccunTaHHOMY 3HAYEHHIO YPOBHS COOTBETCTBYET IIMPHHA pekH, paBHas 265 m. Torma npu &5/ Bg; =0,38 monyunM yrouneHHoe 3HaueHHe H U Hypn



T.C.

A3 0% =(15,2-0,00024 %3 -1)-470+800=916 cwm.
I[anee pacucT BCAYT MCETOAOM IOCICAOBATCIBHOIO HpI/I6JII/I)KeHI/I$I A0 TCX IOp, IMOKa TOYKa C KOOpAWHATAMU 3aJaHHOI'O 5 M BBIYMCIECHHOI'O Hs,p% HC

nonasiet Ha kpuyto & = f{H), uro mmeer mecTo B paccMaTpuBaemoM citydae npu B =230 M u &5 B =0,20:

Hy p=(18,2-0,00024%3-1)-470+800=1031 cm.

A.15 Pacuer HauBbICIIEr0 YPOBHS BOJbI B 03epe
Heo6xoauMo paccunTaTh HaWBBICIINN YpOBEHBb BOABI 03epa [ 1y0oKoe B BOCTOYHOM €ro 4acTy MOBTOPSIEMOCTBIO OJIMH pa3 B 25 yer. O3epo HaXOauTCs Ha
ceBepe eBporielickoit Tepputopun Poccun (maHHbie HaOMIOIEHUN OTCYTCTBYIOT).

HcxoHble JaHHBIE: IUIOMaas Bogocbopa ozepa 58,1 kM2, mromans 3epkana 6,5 km <. M3 o3epa BEITekaeT pydeil BicTperid. IIopor cTOKa HMEET OTMETKY
2,65 m bantuiickoit cucrembl. O0beM 03epa B OECCTOUHBIN MEPHUOJl OTHOCUTENIBHO MOCTOSIHEH. Berep Haj 03epoM NMperMyILeCTBEHHO 3allafHOr0 HalpaBJICHUs.
MaxkcumanbHast CKOpOCTb BeTpa - 25 m/c. O3epo BBITSHYTO C I0Ta Ha CEBEP U UMEET JJIMHY 5 KM NpH mupuHe 1 kM.

JlaHHBIE pacdeTa 3JIEMEHTOB BOJHOIO OallaHca 03epa MOKa3bIBAOT, YTO OCA/KH, BBINAJAIOIINE HA TOBEPXHOCTh 03€pa B TEUECHHE I'MIPOJIOTHYECKOr0 rojia, He
npeBbIatoT 15% npuxonHoi yactu 6anaHca U paBHBI HCHIAPEHHIO, TO3TOMY YPOBEHHBIN PEXHUM 03€pa HaXOAUTCS B MPSMON 3aBUCUMOCTH OT BECEHHETO NMPHUTOKA
BOJIBI B HETO. B CBSA3H € 3TUM JUIS pacdeTa CpeJIHEro MHOTOJIETHETO MOIbeMa YPOBHS AH HCHONB3YIOT hopmyay (7.53) pu & =32:

AH =804 5% =32(58,1/6,5)1-5=96 cm.
[TOCKONBKY 1O JJaHHBIM HaONFOJEHUH Ha OMMKaMIIMX oO3epax-aHanorax Kod(pQHIMEHT M3MEHYMBOCTH A4 paBeH 1, To mpu L =0 opmunaTta KpuBOii

pacrpesenenus, cooTsercTByromas 4%, Y =2,77. IlonpaBka Ha BOJIHEHHE U HAroH £47; xpasna 0,20 M. B 5ToM ciydae

H-’-l% = (.J’?' Cv +1,|:|:IEH + HB.H +HI[.I3T =
=(2,77-1+1,0)-0,96+0,20+2,65=6,46 M bantuiickoit CHCTEMBI.

ITPUJIOXXEHUE b
(oOs3aTenbpHOR)



TABJIAIbI 3HAYEHUA IAPAMETPOB PACUETHBIX ®OPMY.JI

Tabmuua b.1 - 3nayenns kodpunuenToB = u & B popmyJax (5.6), (5.7)

3HavYeHNE )] Koaddunmentor
AT
@y iy o I ¥ 3 &g
2 0 0 0,19 0,99 -0,88 0,01 1,54
0,3 0 0,22 0,99 -0,41 0,01 1,51
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
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
Koaddunmentor

ril) By by B by bs Bg
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




HecMmenennyto oleHKy koG pHuiMenTa aBTOKOPPENIAIII MLy CMEKHBIMH uneHamu psaa 7 (1 onpenensior o dopmyse

il =-001+0987(1)- U,Dtﬁ?(l)g +(LE6+ 6,467 (1 + 5,69?(1}% !

2. (B.)
Ir/ie CMEIICHHYIO OLIEHKY OMPEIEINIOT 1o popmyie
@ - D)@t - D)
Tl = =2 —
\{%(Qi -0* ZI(QJ- -3 (b.2)
371eCh
n n-1
e e
g ==2_. g,== (B.3)
n—1 n-1

Tabmuua b.2 - KoagpunuueHTs! Koppeasiuu Me:kay OlleHKaMU NapaMeTPoB pacnpe/eeHust

[TapameTpsl pacnpeneneHus Hopwmainbnoe lNamma-pacnpenenenmne
pacmnpeneneHue
Cpennee 3HaueHNE b 1}, = -




Jlucnepcust o= g2 Ry(Ry +2C, C,)

(1207 )1 2o )12

CraHgapTHOE OTKIOHEHUE & R Ry(Ry +2C, C, )
xo

(1207 )1 20 )12

Kosddpurment Bapuamun <, Ry (Ry +2C, pr ) Rfy
(1+ 207 )12 1+ 20 )12

Koaddunment acummerpun B3 =

< v 1
5

Otnomenne = /T, Rf}, R%,

Tabnuua b.3 - /loBepuTe/ibHbIe HHTEPBAJbI A5 SMIUPHYECKOH BEPOSITHOCTH MPeBbIIEHHA

Beposraoctsh Yucno net HabmoneHuit #




JIOBEPHUTEIHLHOTO
UHTepBana, %

10 20 30 40 50 60 70 80 90 100 110 [ 120

/s naubonvuie2o unena psoda HaboOeHull

5 0,5 0,27 0,20 0,15 0,10 0,09 0,08 0,07 0,06 0,05 0,04 | 0,03

95 259 13,4 9,8 7,7 6,0 5,0 4,3 3,7 3,3 3,0 2,0 1,6

Jlna Haumenvwezo unena psoa HabaoeHul

5 74,1 87,0 90,0 92,2 94,0 95,0 95,7 96,3 96,7 97,0 97,8 985
95 995 99,72 | 998 9986 | 999 9991 99,9 99,93 | 999 9995 | 999 99,9
0 1 0 2 4 6 7

Ta6bmuna 5.4 - 3navenns pynkuun ©(C, ) 1151 BoIYMC/IeHns cpeHero %[ yceueHHOIro raMMa-pacipeneieHust



Cv 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
04 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 0657
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

11

1,2

1,3

1,4

15

1,6

1,7

1,8

1,9

2,0

0,591

0,575

0,561

0,550

0,540

0,532

0,526

0,520

0,516

0,512

0,509

0,589

0,574

0,560

0,549

0,539

0,531

0,525

0,520

0,516

0,512

0,588

0,572

0,559

0,548

0,538

0,530

0,525

0,519

0,155*

0,511

0,586

0,571

0,558

0,547

0,538

0,530

0,524

0,519

0,515

0,511

0,585

0,569

0,557

0,546

0,537

0,529

0,524

0,518

0,514

0,511

0,583

0,568

0,556

0,545

0,536

0,528

0,523

0,518

0,514

0,511

0,581

0,567

0,554

0,544

0,535

0,528

0,522

0,518

0,513

0,510

0,580

0,565

0,553

0,543

0,534

0,527

0,522

0,517

0,513

0,510

0,578

0,564

0,552

0,542

0,534

0,526

0,521

0,517

0,513

0,510

0,577

0,562

0,551

0,541

0,533

0,526

0,521

0,516

0,512

0,509




, 0 1 2 3 4 5 6 7 8 9
Mo i (3HaueHUs OTPUIIATEIILHBIC)

0,10 | 0,0005| 0,0007| 0,00 0,0011| 0,0013( 0,0015( o0,00| 0,0019| 0,0021| 0,00
0 0 090 0 0 0 170 0 0 230

0,20 | 0,0025| 0,0028| 0,00 | 0,0343| 0,0037| 0,0040| 0,00 | 0,0046| 0,0049| 0,00
0 1 321 * 4 5 436 7 8 529

0,30 | 0,0056| 0,0060| 0,00 | 0,0070| 0,0075| 0,0080| 0,00 | 0,0089| 0,0094| 0,00
0 8 656 4 2 0 848 6 4 992

0,40 | 0,0104| 0,0109| 0,01 | 0,0119| 0,0124| 0,0129| 0,01 | 0,0142| 0,0148| 0,01
14 35 54




0,50

0,0161

0,0168

0,01
76

0,0183

0,0191

0,0198

0,02
06

0,0231

0,0220

0,02
28

0,60

0,0235

0,0243

0,02
50

0,0259

0,0267

0,0275

0,02
82

0,0290

0,0298

0,03
06

0,70

0,0314

0,0324

0,03
28

0,0335

0,0342

0,0349

0,03
58

0,0366

0,0375

0,03
83

0,80

0,0392

0,0400

0,04
09

0,0417

0,0426

0,0434

0,04
44

0,0453

0,0463

0,04
73

0,90

0,0482

0,0493

0,05
03

0,0514

0,0524

0,0534

0,05
45

0,0556

0,0568

0,05
79

1,00

0,0590

0,0601

0,06
13

0,0624

0,0636

0,0647

0,06
59

0,0670

0,0682

0,06
93

1,10

0,0704

0,0718

0,07
31

0,0744

0,758*

0,0771

0,07
85

0,0799

0,0813

0,08
28

1,20

0,0842

0,0856

0,08
71

0,0886

0,0901

0,0916

0,09
32

0,0948

0,0964

0,09
80

1,30

0,0995

0,101

0,10

0,105

0,106

0,108

0,11

0,112

0,113

0,11




3 0 5
1,40| 0117 | 0,119 | 0,12 | 0,122 | 0,124 | 0,126 | 0,12| 0,130 | 0,132 | 0,13
1 8 4
150| 0,136 | 0,137 | 0,13 | 0,141 | 0,143 | 0,145| 0,14 | 0,149 | 0,151 | 0,15
9 7 4
160| 0156 | 0,158 | 0,16 | 0,162 | 0,164 | 0,166 | 0,16 | 0,170 | 0,173 | 0,17
0 8 5
1,70| 0,177 | 0180| 0,18 | 0,185 | 0,188 | 0,190 | 0,19 | 0,195 | 0,197 | 0,20
3 3 0
1,80 | 0,202 | 0,205| 0,20| 0,210 | 0213 | 0215| 0,21| 0,220 | 0,222 | 0,22
7 7 4
1,90 | 0,227 | 0229 | 0,23| 0,234 | 0236 | 0,238 | 0,24| 0,245 | 0,248 | 0,25
1 1 1
200| 0254 | - - - - - - - - -

Ta6nuua B.6 - 3nauennus = py, B popmyue (5.44)




3HaueH
us

3uaucHus £ py, mpu kosppunmente

oA,
o 02| 0,] 04 05| 0, 0,71 O, 09| 10| 1,] 1,2| 1,| 14| 15
1 3 6 8 1 3

Tpexnapamerpuyeckoe raMmMa-pacnpe/eieHue
Memoo naubonvue2o npasdonodoous.

2 o 04| 0,0 07| 08| O, 2,0 1, 12| 13| 1,| 14| 1,| 16| 16
2| 5|1 6| 5 89| 5| 1] 2 03| 6| 5] O 7
) 0 6 4 8 4

3 0, 05 0,] 1,0 11| 1,| 14| 1,] 16| L,7| 1,| 20| 2,| 22| 23
3| 0 7] O 8 3| 3| 5| 8 89| 0| 1| 4 3
0 5 0 5 0 0

4 o, 0,7 1,] 13| 14| 1,{ 17| 1,1 20| 21| 2,| 24| 2,| 26| 2,7
41 0 0] O 8| 6| 4|1 8] O 512 0] 5| 5 7
0 0 0 8 7 8




Memoo momenmos

o o4 0] 07| 08| O, 20f 1,] 12| 13| 1, 1,4 1, 16| 1,6
2 5 6 5 8 9 5 1 2 0 3 6 5 0 7
5 0 6 4 8 4
o, 05( 0,1 1,1 13| 1, 1,7 1,1 21| 2,2| 2,1 25| 2,| 28| 2,9
3 7 8 0 4 5 4 9 2 8 4 6 6 0 2
0 4 5 3 2 8
o, 0,7 1,1 14| 17| 2,1 22| 2,1 26| 2,7 2,1 31| 3,| 3,4| 3,5
4 7 1 3 3 0 2 4 0 7 9 0 2 1 7
0 2 0 2 4 6
BuHoMHnanbHOE pacnpenejieHne
Memoo momenmos
o 04| 0, 07| 09| 1, 11| 1, 13| 14| 1, 1,7 1,1 19| 2,0
2 5 6 8 2 0 6 2 9 9 6 0 8 2 1
5 2 5 7 0 0
o, 051 0,] 09| 11| 1, 15| 1,] 19| 21| 2,| 24| 2, 28| 3,0
2 2 7 7 9 3 9 6 6 4 3 9 6 4 1
8 5 5 3 1 6




38| 41
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Tabnuua b.7 - YcaoBusi npuMeHeHus1 pacyeTHBIX (pOpMYJI MO ONpeeIeHHI0 MAKCUMAIBHOTO Pacxo/a BOAbI I0:K1€BOr0 MaBOAKA 3aJaHHOI BEPOSITHOCTH
npeBbILLIEHNUS

Tun Pacuernas ¢popmyna [Inomane YuuTbiBaeMble XapaKTEPUCTUKU Meronuueckue
pacueTHoOH BOZocOOpa Gaccelina BO3MOKHOCTH PacueTHOU
(bopMyIEl peKu (hopMyITEL
| OMnupryeckas 2 | T'maporpaduueckne XapaKTEPHCTUKH
PeIYKIHOHHAS A>200 10 pyClia, 03epHOCTD, 3a60T0YeHHOCT, | 1 ACUET Qm F % Ges
¢dopmyna (6.9) mpu CpenHsIst BBICOTa BogocOopa yderta Hanbornee
HaJIMIUU PEKH-aHaIora BEPOSITHBIX
KaJICHJAPHBIX CPOKOB
€ro NPOXOXKICHUS
1 OMnupryeckas To xe To xe To xe
PeIyKIMOHHAs
¢dopmyna (6.21) npu
OTCYTCTBHU
peKu-aHaora
Il dopmyna npeaenbHo <200 kv 2 ['maporpaduueckne XapakTepuCTHKH "
HMHTEHCHBHOCTH CTOKA pycia u Bogoc6opa, 03epHOCTb, THUII
(6.23): mpu HaTUYUH ¥ MEXaHUYECKUH COCTaB MOYB
peKH-aHaora npu BOJ10COOpPA, HAMOOIIBIIHH CyTOYHBII




OTCYTCTBHH MaKCHMyM OCAJKOB B TOLY,
peKn-aHayora HHTCHCHBHOCTH OCaJIKOB

v O0beMHEIE, 450 kv 2 T'uaporpaduyeckue XapaKTepUCTUKH P Q P
reHeTHYeCcKHE U pycna u Bogoc6opa, 03epHOCTE, acder S e
apyTHE GOPMYITH, 3a60J109EHHOCTb, YIeTOM KaleHIapHBIX
OCHOBAHHEIE Ha HH(HUIBTPAIHOHHEIE CBOMCTBA TTOYB, | CPOKOB JIETHE-OCEHHETO
pacueTe CTOKa T10 YPOBEHb MOJI3EMHBIX BOJI, CE30HA U UMEIOIIIXCS
0cajKaM, B TOM YHCITE CTOKO(GOPMUPYFOLIHE OJTHO- U TIpeaCcTaBIeHHiT 0
Yepes HHAEKCH MHOTOCYTOYHEIE OCAKH TI0 (OpPMHIPOBAHIH TTOTEPH
TIpe/IIECTBYIOMEr0 KaJTeHIapHBIM TIepHOaM Tofia (Ha CTOKa
YBIAKHEHHS YPOBHE TeKa/ H MECAIICR),

TIOKa3aTeNh YBIAKHEHHOCTH TI0YB

Ipumeuanne - Crpykrypy ¢opmyn Tunma IV wu  Meronsl ompeneneHHss IapaMeTpOB YCTaHABIHBAIOT B
TeppuTOpHUanbHBIX CTPOUTEIBHBIX HOPMAX.

Tabnuua b.8 - F'napaBinyeckne napaMerpsl, XapaKkTepu3yIoLue COCTOSIHUE U IIEPOX0BATOCTh pycJja BOAOTOKA

XapakTepucTHKa pyciia v IMOMMBI 721 My,

M/MUH

Peky 1 BOJIOTOKH CO CPEIHUMH YKIOHAMH <p “ 35%o; uncthie pycna 1/3 11

MIOCTOSIHHBIX PABHUHHBIX PEK; pyclla NEPUOANUECKH MTEPECHIXAIOIINX
BOJIOTOKOB (CyXHUX JIOTOB)




W3BunmCThIEe, YaCTHYHO 3apOCIne pycia OOJIbIINX U CPEAHUX PEK; 1/3 9
NEPUOINYECKH NIEPECHIXAIOIIE BOAOTOKH, HECYILIUE BO BpEMs

naBo/IKa OOJIBIIOE KOJIMYECTBO HAHOCOB

CunpHO 3aCOpPEHHBIE U U3BWIIMCTBIE pycia NEPUOIUIECKU 1/3 7
[IEPECHIXAIOIUX BOAOTOKOB

Pexu n neproaudecku nepecsixarmue BOJOTOKU CO CPEIHUMHU 1/7 10

yknonamu {p 235%o

Tabmuua b.9 - Koaguumenr i

XapakTepucTHKa OBEPXHOCTH CKJIOHOB

TpaBsiHOM IOKPOB CKJIOHOB

penKuii OOBIYHBII ryCTON
WIH
OTCYTCTBYE
T
VYkaraHnHas, CIUTAaHUPOBAaHHAs TPYHTOBAS; 0,40 0,30 0,25

TAKbIPOBUAHBIC PABHUHBI




be3 kodek, B HaceJICHHBIX MMYHKTAX C 3aCTPOUKOM 0,30 0,25 0,20
Menee 20%
KoukoBaras, TaexHbIe 3aBaJIbl, a TAKXKE B 0,20 0,15 0,10

HACEJIEHHBIX ITyHKTaX ¢ 3acTpoiikoii Oosee 20%

Ta6una b.10 - OTHOCHTeIbHbIe OPAMHATHI PACUETHOT0 rHAporpada cToka Boabl ¥ = & / Qp% NpHU pa3JInYHbIX Kodpduuuentax »u &;

x=t;lt A= gt 10116k, 4,)
0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,3 1,4 15 1,6 1,7 1,8 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 0,0 0 0 0
02
0,2 0,21 0,0| 0,034 0,0 | 0,003 0 0 0 0
91 11




0,3 0,45 0,2 0,18 00| 0050| 00| 0009| 00| 0,001 0 0 0 0
9 99 22 03

0,4 0,66 0,5 0,39 0,2 0,19 01| 0076| 00| 0024 00| 0006 (| 00| 0,001 0 0 0 0 0
1 8 2 43 13 03

0,5 0,78 0,6 0,59 04 0,40 0,3 0,24 0,1 0,13 00| 0059 00| 0025| 00| 0009 00| 0,003| 00 0 0 0
9 9 1 8 88 39 15 05 02

0,6 0,88 0,8 0,75 0,6 0,61 0,5 0,47 0,3 0,33 0,2 0,22 0,1 0,14 01| 008| 00| 0049| 00| 0017 00| 0,004
2 9 4 9 7 8 2 66 36 09

0,7 0,94 0,9 0,87 0,8 0,79 0,7 0,69 0,6 0,59 0,5 0,48 0,4 0,39 0,3 0,30 0,2 0,22 0,1 0,14 00| 0,062
1 3 4 4 4 3 4 6 9 94

08 0,97 0,9 0,95 09 0,91 0,8 0,87 0,8 0,81 0,7 0,75 0,7 0,69 0,6 0,62 0,5 0,55 0,5 0,46 0,4 0,34
6 3 9 4 8 2 6 9 2 0

0,9 0,99 0,9 0,99 0,9 0,98 0,9 0,97 0,9 0,96 0,9 0,94 0,9 0,92 0,9 0,90 0,8 0,88 0,8 0,84 0,8 0,79
9 8 7 6 5 3 1 9 7 2

1,0 1,00 1,0 1,00 1,0 1,00 1,0 1,00 1,0 1,00 1,0 1,00 1,0 1,00 1,0 1,00 1,0 1,00 1,0 1,00 1,0 1,00
0 0 0 0 0 0 0 0 0 0

11 0,99 0,9 0,99 09 0,98 0,9 0,97 0,9 0,96 09 0,95 0,9 0,93 0,9 0,92 0,9 0,90 0,8 0,87 0,8 0,82
9 9 7 7 6 4 3 1 7 5

1,2 0,98 0,9 0,96 0,9 0,94 0,9 0,91 0,8 0,87 0,8 0,83 0,8 0,78 0,7 0,73 0,7 0,68 0,6 0,60 0,5 0,49
7 5 2 9 5 0 6 0 5 4




1,3 0,97 0,9 0,93 0,9 0,88 0,8 0,82 0,7 0,75 0,7 0,68 0,6 0,60 0,5 0,52 0,4 0,44 0,4 0,34 0,2 0,22
5 1 5 8 1 4 6 8 1 8

1,4 0,95 0,9 0,89 0,8 0,81 0,7 0,72 0,6 0,62 0,5 0,52 0,4 0,43 0,3 0,34 0,3 0,26 0,2 0,17 0,1| 0,084
2 5 7 7 7 8 8 0 3 2

15 0,92 0,8 0,84 0,7 0,74 0,6 0,62 0,5 0,50 04 0,39 0,3 0,29 0,2 0,21 0,1 0,14 01| 0075 00| 0,027
8 9 8 6 4 4 5 7 2 46

1,6 0,90 0,8 0,79 0,7 0,66 0,5 0,52 0,4 0,39 0,3 0,28 0,2 0,19 0,1 0,12 00| 0071| 00| 0,030| 00| 0,008
5 3 9 6 4 3 5 92 54 16

1,7 0,87 0,8 0,74 0,6 0,59 0,5 0,44 0,3 0,30 0,2 0,20 0,1 0,12 00| 0066 | 00| 0034| 00| 0011 00| 0,002
1 6 1 7 5 5 89 47 24 05

1,8 0,84 0,7 0,69 0,6 0,52 04 0,36 0,2 0,23 0,1 0,13 01| 0072 00| 003 00| 0015 00| 0,004 | 00 0
7 0 4 9 8 0 50 23 10 01

1,9 0,81 0,7 0,64 05 0,46 0,3 0,29 0,2 0,17 01| 0089| 00| 0043| 00| 0,018| 00| 0,007 00| 0,001 0
3 5 7 3 3 63 28 11 04

2,0 0,78 0,6 0,59 04 0,40 0,3 0,24 0,1 0,13 00| 0059 00| 0025| 00| 0009 00| 0,003| 00 0
9 9 1 8 88 39 15 05 02

2,2 0,73 0,6 0,59 04 0,30 0,2 0,15 01) 0066 | 00| 0025| 00| 0,008
1 0 2 0 42 14

2,4 0,67 0,5 0,42 0,3 0,22 01| 009 | 00| 0034 00| 0010 00| 0,002
4 2 5 58 19 05




2,6 062 | 04| 035 | 02| 016 | 01| 0060| 00| 0017| 00| 0004| 00| 0,001
8 5 0 32 08 02
2,8 057 | 04| 029 | 01| 012 | 00| 0036| 00| 0008 | 00| 0001| 00 0
2 9 68 18 04 01
30 053 | 03| 024 | 01| 008 | 00| 0022 00| 0004| 00 0 0
7 5 45 10 02
35 043 | 02| 015 | 00| 0037| 00| 0006 00 0 0
6 79 16 02
4,0 034 | 01| 0092| 00| 0016| 00| 0002| 0
9 42 05
5,0 021 | 00| 0034 00| 0003| O 0
91 11
6,0 0,13 | 00| 0012| 00 0
44 03
8,0 0052| 00| 0002| 0
10
k.o=h_ fh = F(N 019 | 02| 026 | 02| 031 | 03| 034 | 03| 037 | 03| 038 | 03| 040 | 04| 041 | 04| 042 | 04| 043 | 04| 044
3 R 3 9 3 6 8 9 0 2 2 3

Tabmuua b.11 - OTHOCHTeIbHBIE OPAMHATBLI rHApPOrpada BHYTPHCYTOYHOIO X042 CTOKA BECEHHEro IO0JIOBO/AbS .Y NMPH Pa3HYHBbIX KO3 duumeHTax



k"l: = Q{J%- 'IIIQP?X-:-

Bpems, OTHOCHUTENBHBIE OPAMHATH THAporpada npu £, paBHOM
q
1 1,21 15 20| 25| 30| 35| 40| 45| 50| 55| 60

1 10 09| 08| 043| 0,2 01| 007| 00| 0,03| 0,0f 0,0 0,0
9 1 6 2 5 3

2 10| 09| 07| 039 0,2| 01| 007 00| 003 0,0f 00 0,0
7 6 3 1 5 3

3 10| 09| 07| 036 0,2| 0,1 0,07 00| 003 0,0f 0,0 0,0
4 1 1 1 5 3

4 10| 09| 06| 033| 0,1| 01| 006 00| 0,03 0,0f 0,0 0,0
1 6 9 0 4 3

5 10| 08| 05| 029 0,1| 01| 0,06 00| 002 0,0f 00| 0,0
8 8 8 0 4 2

6 10 08| 05| 027 0,1 01| 0O06| 00| 0,02| 0,0f 0,0 0,0




7 10| 08| 04| 024| 01| 00| 006 00| 002| 0,0f 00 0,0
4 2 4 9 4 1

8 10 08| 04| 023| 0,1 00| 0O06| 00| 0,02| 00 0,0 0,0
2 0 3 9 2 1 1

9 10 07| 03| 0,22 0,1 01| 008 0,0 0,03| 0,0 0,0 0,01
8 8 3 1 3 3 2

10 10 07| 04| 022 01 01| 0,20 0,0| 0,08| 00| 01| 0,08
4 0 4 5 5 4 2

11 10 07| 04| 021| 01| 02| 016| O,1| 0,24| 0,1| 03| 0,27
2 2 8 5 1 8 1

12 10| 07| 04| 029| 0,2| 04| 036| 03| 044 03| 05| 045
2 3 3 4 0 9 3

13 10| 07| 04| 036| 03| 06| 069| 05| 0,73 06| 10| 1,00
1 5 5 5 4 4 0

14 10| 07| 05| 048| 05| 09| 086| 08| 1,00f 10| 0,7| 0,75
1 0 5 2 1 0 5

15 10| 07| 05| 062| O0,7| 10| 100| 10| 084 08| 0,5| 0,56




0 8 1 0 0 0 6

16 10 07| 06| 0,78 09| 09| 088| 08| 063| 0,6 04| 0,40
2 3 4 3 3 9 1

17 10| 07| 07| 09| 10| O,7| O0,71| 06| 045| 04| 0,2| 0,25
6 0 0 8 8 3 6

18 10| 08| 07| 100| 09| 06| 056| 05| 032 0,2 0,1]| 0,12
1 9 5 2 0 9 4

19 10| 08| 08| 09| 08| 04| 039| 03| 020 0,1 0,0| 0,04
4 8 2 5 5 5 6

20 10| 08| 09| 087| 06| 03| 0,25| 0,2| 0,11| 00| 0,0| 0,01
8 8 9 3 1 8 3

21 10 09| 10| O77| 05| 02| 0,28| 0,1| 0,07| 00| 0,0 0,0
0 0 4 5 4 5 2

22 10( 09| 09| 0O66| 04| 01| 014| O0,1| 0,04| 00| 0,0 0,0
4 8 4 8 0 3 1

23 10 09| 09| 057 03| 01| 00| 0,0| 0,04| 00| 00| 0,0
9 3 5 5 6 3 1




24 10| 10| 08| 050 03| 0,1 008 00| 004| 00( 00| 0,0
0 7 0 3 5 3
Tabnuna b.12 - IllkaJja mepoxoBaTocTH peYHbIX pyces H MoiiM
XapakTepHucTuKa pycei U oM
bl PaBHuHHBIE peku ITomyropHsie u ropHsie ITorimbl
peku
0,020 | IlpsmonuHeiiHbIe pycia - -
KaHaJM3UPOBAHHBIX PEK B
IUIOTHBIX TPYHTaxX ¢
TOHKHUM CJIOEM UITUCTBIX
OTJIOXKCHUHN
0,025 | EcrectBeHHble 3eMisiHbIE | VICKycCTBEHHBIE OTBOJIBI PoBHas uncras noiima ¢

pyciia B 01aronpusTHBIX
YCIIOBUSIX, YUCTHIE,
MpsAMBIE, CO CITOKOMHBIM
TEYEHUEM

pyceil, BBICCUCHHBIC B CKaJIC

HU3KOU TpaBoi 6e3
CEJILCKOXO03SIMCTBEHHOT
O UCIIOJIb30BaHUA




0,030

I'paBuitHO-TaneUHbIE
pycia B TeX K€ yCIOBHIX

['paBuiiHO-raneyHsie pycia
B OJIarONPUSATHBIX YCIOBUSIX
(ductole, NpsIMbIE).

J =0,8%0 - 1,0%0

Posnas moiima mmox
naiiHer 0e3 NoCeBOB U
MacTOUILEM C HU3KOU
TpaBoii

0,040 | CpaBHUTEIBHO YHCTHIE 3emIIsiHBIC pycClia PoBHnas noiima, 3aHsTas
pycIia HOCTOSTHHBIX MEPUOINIECKUX BOAOTOKOB | 3PEIBIMH MOJIEBBIMU
BOJIOTOKOB C HEKOTOPBIMU | (CYXHX JIOTOB) B KYJIbTypamH,
HETPaBUIBHOCTSIMH B ONarompUsATHBIX YCIOBUSAX. | MAacTOWIIEM C BHICOKOM
HaIlpaBJICHUAX CTPYH, IIpaBuIbHBIE XOPOLIO TPaBoOil U BEIpyOKamMu
HEPOBHOCTSIMM JTHA U pa3paboTaHHbIE TaJICYHbIC 6e3 moberos,

OeperoB U BiICUECHHEM pycia B HHJKHEM T€UEHUH. HeboubLI0e

JIOHHBIX HAHOCOB J=0,8%0 - 1,0%0 KOJIMYECTBO
CTapOpeyuil U MEKUX
IPOCEK

0,050 | 3HauynTeNHHO 3aCOpPEHHBIE | 3HAUMTEIHFHO 3aCOPEHHBIC [Noiima, mopocmas
pyciia 60NBIINX U CPETHUX | KaMEHUCThIE pycia ¢ PEeIKUM KyCTapHUKOM U
PEK, YaCTUYHO 3apOCIINe OYpHBIM TEUEHHUEM. NepeBbsIMU (BECHOI 0e3
IUTM KaMEHHCTBIE, C [lepuonnyeckre BOJOTOKH C | JIUCTBBI), U3pE3aHHAs
HECTIOKOWHBIM T€YEHUEM. | KpPYITHOTAJICYHBIM CTapOpEUbsIMH
Yucrsle pycna MOKPBITUEM JIOXKA. J =7%o0 -

NIEPUOTNICCKUX 15%o
BOJIOTOKOB
0,065 | Ckammcteie pycia I'aneuyno-BanynHsle pycna ¢ | Iloiima mox penkum

OOJIBIINX U CPEAHUX PEK.
Pycna nepuoanyeckux

OypHBIM TCUCHHUEM.
3acopeHHbIe

KYCTapHUKOM U
JEPEBBMHU C JIUCTBON




BOOOTOKOB, 3aCOPCHHLIC U

3apocuiue

NEpUOANICCKUC BOAOTOKHU.
J =15%0 - 20%o0

WM BBIPYOKaMHU C
pa3BUBAIOIICHCS
MOPOCIBIO

0,080 | Peunsie pycia, Banynnsie pycna B cpenueit | [loiimbl, MOKpBITHIE
3HAYHUTENBHO 3apOCIINe, C | M BEPXHEH YacTsax OacceliHa | KyCTapHUKOM CpeIHEH
MIPOMOMHAMHY U Y IEPUOMYECKUE BOJOTOKH | U OOJBIION I'yCTOTHI
HEPOBHOCTSIMU JIHA H ¢ OypHBIM T€UEHUEM U (BecHOI O€3 JINCTBBI)
Oeperon B3BOJIHOBaHHOM BOJIHOM

MOBEPXHOCTHIO. J =50%o -
90%o

0,100 | Pycna pek, CHIIBHO Pycna Bogonagaoro Tumna [Toiimbl, 3aHSATHIC
3apocliue, MPEUMYIIECTBEHHO B JIECOM TIPH YPOBHE
3arpOMOXK/ICHHBIE BEPXOBBSIX C HUXE BETBEH U
CTBOJIaMU JIEPEBLEB U KPYIHOBAJIYHHBIM JIO)KEM U | KYCTapHUKOM CpeIHe
BAJlyHAMH OypHBIM TEUEHHUEM. 1 00JIBILION I'YCTOTHI C

J =90%o - 200%0 JIMCTBOM

0,140 | Pexu OoJOTHOrO THIA Pycna c 3aBanamu u3 [ToiiMBbI, TOKPBITHIE
(3apocnu, KOYKH, BO BAJIYHOB M OOJIOMKOB CKaJl ¥ | JIECOM IIPH 3aTOTUICHHH
MHOTHX MECTax IMOYTH BayHaMU. J =90%o - 200%o0| BETBEH U I'yCTHIM
CTOSTYast BOJIA) UBHSIKOM

0,200 - Pycna ¢ 3aBamamu u3 I'myxwue, crutoms

BAJIYHOB U 00JIOMKOB CKaJl

3apocCliue,




TPYIHOIIPOXOJAUMBIE
IIOMMBI TAC)KHOTO TUIIA

Tabnuna b.13 - [IpuMepHoe 3HAUeHNE YKJIOHA BOJIHOMH MOBEPXHOCTH PeKH BOJIHU3H CTBOPA B PABHUHHBIX pailoHax

[Tnomane YKJIOH BOJTHOM TIOBEPXHOCTH PEKH, %o, IIPH pelibehe MECTHOCTH
BoJI0cOODa,
KM 2
Bo3Brimennoctu VYBanbl XOJIIMHUCTEBIE Husmennoctu
paBHUHBI
100 2,84 1,70 0,72 0,28
500 1,60 0,96 0,41 0,16
1000 1,28 0,76 0,32 0,13
5000 0,70 0,43 0,18 0,07




20000 0,44 0,27 0,11 0,04

50000 0,32 0,19 0,08 0,03
100000 0,25 0,15 0,06 0,03
[MPUJIOXKEHUE B
(pexomenayemoe)

PEKOMEH/JIAIINUA ITO OHEHKE ITAPAMETPOB ®OPMYJI THUIIA I
B.1 Ins uccnenyemMoil peku ycTaHaBIMBAIOT MPUPOJHYIO 30HY, B KOTOPOM PACIoOoKeH 0acceH peKH, M MO KapTaM OMNPEACINISIOT CISAYIONNe OCHOBHBIC
MopdomeTpuyecKrue XapaKTepUCTUKH:

- Tomap BojgocGopa A, kM2;

- TUAPOTpaPUIECKYIO JUIMHY pycaa [, KM;

- CpeJIHEeB3BEIICHHBIH YKIOH pyciia BOJOTOKa p, %0;
- OTHOCUTEIIBHYIO 03€pHOCTB Bofocoopa “qz , %;

’
- CpE/IHEB3BEIEHHYIO 03€PHOCTh <l , %0;



- OTHOCUTEIBHYIO 3a00JI04€HHOCTE Bogocoopa g, %;
- CPEIHIOI0 BBICOTY BOJ0COOPA (I TOPHBIX U IMOJIYyTOPHBIX PAOHOB), M.

B.2 Ha ocHoBe uCIOJIb30BaHUS JAaHHBIX THAPOMETEOPOJIOTHYECKUX HAOMIOJACHUN BBIOMPAIOT TPYIIY THIPOJOTHYECKH H3YYEHHBIX pek (He meHee 10),
PaCTOJIOKEHHBIX B THAPOJIOTO-KIMMATHYECKUX YCIOBHSIX, OAHOPOIHBIX C UCCIICAYyeMbIM paiiloHOM. J[1s1 BEIOpaHHBIX PEK MOJATOTABIMBAIOT CBOAKY CBEIACHUU O
Mop(doMeTpUYECKUX XapaKTepUCTHKaX, IPUBEACHHbIX B B.1.

B.3 I[J'IH Ka}K,I[OI\/'I u3 BBI6paHHBIX THAPOJOTMYCCKU HM3YUCHHBIX PEK Ha OCHOBEC CTaTHUCTHYCCKOM 06pa6OTKI/I MHOT'OJICTHUX PAI0B Ha6J'IIO,Z[eHHI>i 3a CTOKOM
BOABI OIIPCACIIAOT MaKCHMAaITbHbBII CpO‘IHBIfI pacxoa BOABI AJOKACBOI'O ITaBOJKa Ql% BCPOATHOCTU IIPCBLIIICHUSA F=1% B COOTBETCTBHU C Tpe6OBaHI/I$IMI/I

paznenoB 4, 5 u o Gopmyie (7.15) pacCYUTHIBAIOT COOTBETCTBYIOIIMIA MAaKCUMAIBHBIA CPOUHBIA MOJIYJIb CTOKA 1%, .

B.4 Ctposar 3aBucumoctu 1w, =S4 u 41w, =1 (Tp) Ha JBYXOCHOHN JOrapu(p)MUYecKOl KJIEeTYaTKe, MO KOTOPHIM OINPEAETSIOT 3HAUEHUSl CTEMEeHHBIX
KOA((UIIMEHTOB # U #|, MPEACTABIAIONINE TAHTCHC YTJIa HAKJIOHA NIPSIMOM, OTPAKAKOIIECH B CPETHEM TECHICHIIMIO YMECHBIICHUS MaKCHMAIILHOTO MOJIYJISI CTOKA C

yBEJIMYEHHUEM IO 1 BOA0cOopa .4 MM pyCcIoBOro BpeMeHu go0eranus Tp.

B.5 [Ipu onpexneneHnn MakCMMajabHOIO CPOYHOTO pacxoja BoAbl o dopmysne (7.14) mis kaxaol u3 BeIOpaHHBIX pek no ¢opmyne (7.15) paccuuTbBaroT
MOJIyJIb MAaKCHMAJIbHOTO CPOYHOI'O pacxojia BOJbI J0XKJEBOTO MAaBOJKa BEPOSITHOCTU HpeBbllieHUs [ =1%, NpUBEACHHBIH K YCIOBHOM IJomagu BogocOopa,
pasHoit 200 KM 2

ga00 = g1y, (A7 200", (B.T)

rae 414 u A- To ke, yTo U AJi peku-aHanora u popmyie (7.15);
7 - TIOKA3aTeNb CTETICHH PEAYKIIHH.

! !
B.6 [lo maHHBIM UIsi BCei Tpynmbl peKk CTposT rpadukwm cBs3u: 4200 ~ I (s ) IIPU HAJIMYUU CBEACHUM O CpPEIHEB3BEIICHHON O3€pPHOCTH;
' !
gam = . (-‘41::3,%:' - IPH HAJIWYUH CBEACHUH 00 OTHOCHUTENBHOM O3epHOCTH; 7200 ~ I ':-’qﬁ,%:'- IpYU HAJIUYUM CBEIEHUH 00 OTHOCHUTENBbHOM 3abonoueHHocTH. Ha

’
OCHOBE aHalM3a IOJYYEHHBIX TIPa(MKOB CBS3U BBIABIAIOT Haubojee 3HAUYMMBIA (aktop perymupyromero BmusHusa ( <z , Aoz mm 45 ), s xoroporo

YCTaHABIIMBAIOT PACYETHYIO (POPMYJIy II0 OIpPEIEIEHHIO MOMPaBOYHOro KodpdumuenTa & uam 7.



B.7 Ilpu npeBaiupyiommeM BIMSHUK 03ep (IPY/0B, BOJOXPAHUIIHILL) CTPOAT 3aBUCHMMOCTb Buaa da00/ & = (4 ), a npu npesanupyromem BIUsSHUU GOIOT U
3a00JI0UEHHBIX 3eMellb - 3aBUCMMOCTh BUjaa dagn! 82 = f(dy; uAm Az} | Ha ocHOBe KOTOpOIl yCTaHABIMBAIOT CTPYKTYPY PacueTHOH (OpMyIbl Jjis MeHee

3HauMMOro (pakropa (&7 - B IEPBOM CIIy4ae WK & - BO BTOPOM).

B.8 Ilpu ompeneneHnn MakCHMaJIBHOTO CPOYHOTO pacxojaa Boiwl 1o (opmyse (7.14) ¢ ucnonb3oBanueM st koddduimenta @y Beipakenus (7.18) ms
KQKJOU U3 BBIOPAHHBIX pek 1o Gopmyde (7.15) pacCUUTHIBAIOT MOTYJIb MAKCHMAIILHOTO CPOYHOTO PACcX0/1a BOJBI JI0XKICBOTO MABOIKA BEPOSTHOCTH MPEBHIIICHUS

F=1%, npuBeeHHBbI} K YCIIOBHON BEJIMYUHE PYCIOBOT0 BpeMeHH Joderanus Tp=1440 mMun:

H _ m
F1440 = F1z (T £1440) 7 (B.2)
B.9 [lo maHHBIM JUIs1 BCEil TPYMIBI peK CTPOSAT rpaduk cBsizu 1440 = I ':Ans,%:' NPy HAJUYUW CBEJICHUN O CPEIHEB3BEIICHHOMW O3€pHOCTH, a MPU HUX

OTCyTCTBHHM - 91440 ~ J Ay v )n YCTaHABJIMBAIOT PAacUYeTHYIO (OpMYITy AJIs OnpenesieHus kodpdumuenra & .

B.10 Koaddunment & momyckaercs onpeaensats mo Gopmysie

=11+ C,A,). (B.3)
[Tpy Hanmuuuu cBeACHUN TOJIBKO 00 OTHOCHUTENBHOM O3€pHOCTH -‘qns,% 3Hayenne T U1 Beex IIPUPOJHBIX 30H PEKOMEHAyeTcsl NpuHuMaTh paBHbIM 0,11;

'
MPY HAJTMYUU CBEAEHUN O CPEIHEB3BEIICHHON 03€pPHOCTH -"1:3,% 3HaueHue g PEKOMEHTyeTCsl TPUHUMATE paBHBIM 0,2 JIJIs JISCHOW U JiecocTenHow 30H, 0,4 - s
CTEITHOU 30HBI.

Ko puuument 33 nomyckaercss onpeaensts o Gopmyie

8y = 1-0,5lg(0.145 + 1), (B4)

rae g - oTHOCHTENBHAS MIIOMIAAL OOIOT M 3a00J0YEHHBIX 3eMeNb Ha Bogocoope, Y.

B.11 Ilpu HEOOXOIMMOCTH B CTPYKTYPY PacyeTHbIX (JOpMYI CIeyeT BBOAUTDH JOIOJHUTEIbHbBIE TAPAMETPhI, YUUTHIBAIOLINE JPYTUE BUIbI €CTECTBEHHOTO U
MCKYCCTBEHHOT'O PETYIUPOBAHUS MaKCUMAJIbHOIO JI0K/IEBOIO CTOKA PEK, a TAK)KE BIUSHUE U3MEHEHMsI Cpe/lHEN BBICOTHI BOJIOCOOpa /ISl MOJIYTOPHBIX U TOPHBIX



paiioHoB. IIpu 3TOM cieayeT COXpaHHTbh OCHOBHOW NMPHHLMI Pa3pabOTKH CTPYKTYphI (popMyl [uis pacyeTa MOMPaBOYHBIX KOI(D(OUIIMEHTOB, M3IOKEHHBINH B
HACTOALIEM IIPHUIIOKCHUU.

B.12 [Mocie pa3paGoTKU CTPYKTYphl pacueTHhIX (OpPMYI MO yd4eTy BIMAHMS O3EPHOCTM M 3a00JOYEHHOCTH CJeldyeT OTKOPPEKTHPOBAaTh 3HAYEHHE
cTerneHHoro ko> (GHUIMenTa # Ha OCHOBE aHaIM3a 3aBucHUMocTH 1%, = Jf () u kosdduumenTa #; - Ha OcHOBe aHanM3a 3aBUCUMOCTH 1%, = J [Tyl

MMPUJIOXEHUE I
(pexomeHayeMoe)

HOPAJTOK YTOUYHEHUS OPAUHAT KPUBBIX PEAYKIIUU OCAJIKOB U TAPAMETPOB ®OPMYJIbI HPEI[EJII)HOﬁ MHTEHCUBHOCTHU
I'.1 KoppekTupoBKy 3HaUeHUI & {‘K. cleyeT IPOU3BOAUTH IMO3TAITHO B CIEIYIOLIEH TOCIIEI0BATEIbHOCTH:

- Ha TIEpPBOM JTare (repBas cTpoka Tabuuuel 1.1) 11 3a1aHHBIX 3HAYEHUH 0aCCEHHOBOrO BpeMeHH J00eranusi Tg MPUBOAAT YTOYHEHHBIE IO CPAaBHEHHIO C
JIAaHHBIMH [5] OPAMHATHI KPUBBIX PELYKIMU OCankoB 1667w (Tg) = gy, (@i, ;

- Ha BTOpOM dTare (BTopas crpoka Tabmuisl ['.1) mo dopmyne, npuBeeHHON B CTONONE 2, A KaXIOTO U3 3aJaHHBIX 3HAYEHUN 0acCeHOBOTO BpPEMEHU
noberanusi Ts paCCUMTHIBAIOT 3HAUCHMSI PYCIIOBOIO BpEMEHU J1o0eranust Ty, MUH;

- Ha TPEThEM dTare (TpeThsa cTpoka Tabmuusl I'.1) o popmysie, IpUBEIEHHOM B CTONOIE 2, PACCYUTHIBAIOT 3HAYEHUS THAPOMOP(GOMETPHIECKOT O TTapaMeTpa
;I KaXI0To 3HAYEHHWs PYCIOBOTO BPEMEHM J00ETaHus, NPMBEIECHHOIO B CTPOKE 2, M COOTBETCTBYIOIIETO €My 3HAYEHHsl OPAMHATHI KPUBOM PELyKIHH
ocagkoB 16,67y (Tg) = gpe, f0f e,

’
Jlnis mepexosia OT pacyeToB, MPOU3BEACHHBIX B Tabauue I'.1, kK pekoMeHaausaM 1o BeIOOpY mapamerpa 1%, HEOOXOIMMO MOCTPOUTH CEPUIO0 3aBUCUMOCTEN

(g1, fwfy, ) = F(Dr) nng kakaoro W3 NPMHATHIX 3HAYEHMH Tgx, MO KOTOPHIM CJIEAYET ONpPENENHMTh 3HaueHHs 1% { @11, , COOTBETCTBYIOIIME 3HAYECHUAM
Tp(Tp =Ty

Ta6muua I'.1 - CxeMa KOPPEKTHPOBKH MAKCHMAJILHBIX MOAYJIeil CTOKA @14, B JOJISIX IpoM3BeaeHus 471y, (npu Tz =30 Mun)



Homep Bun pacuera 3HaueHusa o {% s Tg , MAH, PaBHBIX

JTana

pacuera

5 10 20 40 ... | 1440
1 16,67y (t5) = gpe, L w0H e 0550 0,40 | 0,30 | 0,20 0,01
3
2 tp =75 ~ (T = 30" 111 - - - | 688 ... | 622
3 @, = 116,677 (25 )% - - - | 468 ... | 211
[Tpumeuanue - Ilpu Tex =10, 60, 100, 150, 200 MuH pacdeTsl ciaenyeT NPOU3BOJUTH
B TOM JK€ MOPSAKE, UTO U I Ty =30 MUH.

I'.2 VTouHenne pexoMeHIalui MO OMpeeNeHuI0 cOOpHOTro KOd(PQUIMEeHTa cToka ¥ 1Jis paBHUHHBIX PEeK HEOOXOAMMO MPOU3BOIUTH B CIEAYIOIIEM
MOPSI/IKE:



1) mis ycnoBHOTO Bojoc6opa ¢ Iiomanbio, paBHOH 10 kM 2, mo dopmyne (7.23) ompemensioT MOAYIh MAaKCHMAIbHOTO CPOYHOTO PAacXoia BOIBI
BEPOATHOCTH TpeBbllleHUs & =1% Ha OCHOBE HCIOJB30BAaHUS THIPOMETPUUYECKUX HAHHBIX TUAPOJIOTMYECKHM H3Y4YeHHBIX pek. [l mccimemyembix pek,

PaCIOJIOKEHHBIX B TYHAPOBOH U JIECHOW 30HAX, B pacueT BKJIFOYAIOT BOAOTOKH C IUIONIA b0 BogocOopa meHee 500 kM < 7UISl OCTaJIBHBIX - C [UIOMIAIb0 MeHee 300

KM=
Z10 = ¢200810; I.1)
EDDﬂJFEEIEI
o = RTETHE (T'.2)

rIe 44900 - TO ke, 9To u B hopmyne (7.21);

B A=2001 ¥ A=l0 - CTENEHHBIC KOAPUIIUEHTHI, PACCYMTAHHEIC 110 YPAaBHEHUSAM, PUBEACHHBIM B [5], ¢ yTOUHEHHEM coriacHo 4.3;

2) 11 BEIGPAHHEIX pek 10 (popmyne (7.20) pacCUMTHIBAIOT MPOJOKUTENHLHOCTH PYCIOBOrO HoGeranus ¥ mo rpapuky ceasu Ttp = JLA) onpenensior
*

CpelHee 3HaueHue Ty , COOTBETCTBYIOIIEE IUIoMaan Bogocoopa 10 km 2,

* *
3)mo Qopmyne (7.27) paccUMTHIBAIOT 3HAYCHHE HPOJOIDKUTEIBHOCTH OacceHOBOro no0eraHus Tf , HCHONB3Yd IONYYEHHOE 3HayeHHe Tp |

PEKOMCHAaIun I'.4 oTHOCUTENIHPHO Ha3HAYCHUS Tex,
*

—_ E
4) Mo YTOYHEHHBIM OPJMHATAM KPHBOM PEAYKIIMH OCAJKOB ONpeesioT 3Hauenne 16,67y (T5) , COOTBETCTBYONIEE 3HAYEHHIO T |

*
5) U1 KaXX0T0 U3 BEIOPaHHBIX BOJOTOKOB PaCCUUTHIBAIOT KO3 duimeHT ¢ mo hopmyie

0 =g /[16.6Tw(ts) Hiv ], (I'3)

rae ¢1ig- To ke, uto u B popmyne (I'.1);



Hyw, - 10 %e, uTo U B hopmyie (7.23);

+
6) crposit rpaduk cBs3u @ = f({ . %o} s BEIOPaHHBIX PEK C OJHOPOAHBIM (II0 THUIY W MEXAHHYECKOMY COCTaBY) IMIOYBEHHBIM IIOKPOBOM, Ha OCHOBE

HCIOJIb30BAaHUSI KOTOPOTO YTOYHSIOT PEeKOMEHIAIMH 110 Ha3HAYCHUIO MapaMeTpoB #au ¥ B hopmyre (7.30).

I'.3 JInst TOpHBIX peK KOPPEKTUPOBKY PEKOMEHIAIUH 110 Ha3HAUYEHUIO0 COOpHOTO Kod(duimenTa ctoka ¥ cieayeT Mpou3BOJAUTh HA OCHOBE UCTIOIb30BaHUS
JAHHBIX THAPOJOTUYECKH M3YYEHHBIX PEK, JUIsl KOTOPBIX 3HAueHUs ¥ ompelneistoT ucxons u3 gopmynsl (7.23) obpatasiM mytem. [lpu sTomM HeoOXoaumo
HCCIIE0BATh CTEMEHb BIUSHUSA CPeHEH BBICOTHI BOJOCOOpPA, IKCIIO3UIIMM CKIIOHOB, a Il palOHOB, XapaKTEPU3YIOLIUXCS HAIMYUEM MHOTOJIETHEW MEpP3J0THI,
TaK)Ke XapakTepa pacnpoCTpaHEHHUs] MHOTOJIETHEH MEP3JI0ThI (CIUIOMIHOM, IPEPHIBUCTON UM OCTPOBHOM).

['.4 [Ipu OTCYTCTBHM BO3MOYKHOCTH YTOYHCHHUsS MapaMeTpoB #pu #2 B ¢dopmyne (7.30) momyckaercss NMPOBOJUTH YTOYHEHHE TOJIBKO Mapamerpa [ 1o
dbopmyiie
— *
wo =eweltg) [wits), (T'.4)

rae ¥ - cOopHBIA KOO PHUIMEHT CTOKA;
— + #*
W (Tg) - yTOUHEHHAs OpJMHATA KPUBOM PELYKIMU OCAIKOB, COOTBETCTBYIOMIAs 3aJAHHON BEIIMYUHE Ty |

— + —_
¥ {Tg) - opamHaTa KpHBOI PeYKIHH 0CAIKOB, IPUHAMAEMAS 110 [5] moCpeIcTBOM HCKITIOUeHH s 3HadeHns 16,67 u3 pemmuns 16,67 (T5) .
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