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NPEANC/TOBUE

1 PA3PABOTAH T[locyaapcTBeHHbIM ruaponormyeckum wmHctutytom (ITUN) Pocruapomerta,
Hay4YHbIN PYKOBOAUTEND - A-p TEXH. HAYK A. B. PoxdecmeeHcKull, OTBETCTBEHHblE UCNONHUTENN: A-
p TeXH. HayK B. A. by3uH, KaHA. reorp. Hayk 6. M. Jobpoymos, KaHp,. TexH. HayK A. I. /lobaHosa, a-p
TeXH. HayK B. A. /lobaHos, KaHp, reorp. HayK I. A. [11umKuH, KaHpg,. TexH. Hayk C. M. TymaHo8CKaA v
MPOEKTHbIM W HAy4YHO-UCCNELO0BATENbCKMM MHCTUTYTOM MO  WHXKEHEPHbIM W3bICKaHWAM B
ctpoutensctee (MHUNUC) (oTBETCTBEHHbIN MCNONHUTEND - A-Pp TEXH. HayK M. B. 6os1208) c y4acTnem
Poccuiickoro rocy4apCcTBeHHOro rMapomMeTeopoorMyeckoro YHUBeEpcUTeTa (Prrmy)
(OTBETCTBEHHbIM UCNONHUTEND - A-p reorp. HayK A. M. Baadumupos), UHCTUTYTa BogHbIX Nnpobiem
(MBN) (oTBETCTBEHHbIN UCNONHUTEND - KaHA,. TEXH. HayK /1. . ComHuKoea)

2 BHECEH YnpaBneHMem TEXHUYECKOrO HOPMMUPOBAHUA, CTAaHO4APTU3ALMU U cepTUdUKALMM B
cTpoutennbctee U KX locctposa Poccum

3 O40OBPEH gna npumeHeHMA B KayecTBE HOPMATUBHOIO AOKYMEHTa NocTaHoBAeHeMm [occTpos
Poccun Ne 218 ot 26 aekabps 2003 .

4 B3AMEH CHu1IM 2.01.14-83

CopepixaHue

1 O6macTe IpUMEHEHUS
2 HopMaTHUBHEIE CCBUIKH
3 TepMHUHBI B OIIPEJICTICHUS
4 OO6111HEe TOJIOKEHUS
5 OmnpejieniecHUE PpacyYSTHBIX THJIPOJOTHYSCKUX XAPAKTEPUCTUK IIPU HAIMYUM JAHHBIX
THAPOMETPUUECKUX HAOIIOACHUI
OOmme ykazanus
I"'0/10BO#1 CTOK BOJBI M €T0 BHYTPHUTOJIOBOE PACIIPEICICHUE
MakcuManbHBINA CTOK BOJIBI BECEHHEI'0 MOJIOBOJIbS M J0KJIEBBIX TABOJIKOB
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PacuerHsie ruaporpadbl CTOKA BOJIBI PEK BECEHHETO MOJIOBOALS U JOKIEBBIX ITABOIKOB
MuHHUMaIBEHBIA CTOK BOJBI PEK
HawmBpIciie ypoBHH BOABI PEK U 03€D
6 OmnpeneneHUE pacUCTHBIX THAPOJOTHMYCCKHX XapaKTCPHCTHK IIPH HEIOCTATOYHOCTH
JMAHHBIX THAPOMETPUYECKUX HAOIIOIeHUI
OO01111e MOJ0KEHUS
MerTtoabl IPUBEJICHUS PSIIOB T'MAPOJOTMYECKHUX XAPAKTCPUCTHK M MX IapaMETPOB K
MHOTOJIETHEMY IIEPHOAY C VYETOM MATCpPUAaJIOB KPATKOBPEMEHHBIX (MeHee 6 JIeT)
HaOJIIOIeHUH. 25
MeTonpl IPUBEACHUS PSII0B THAPOJIOTHUCCKUX XapaKTEPUCTUK M HX ITapaMeTpOB K
MHOTOJIETHEMY MIEPUOAY IPU HATHYUH THAPOMETPUUECKUX HAOMIOACHH 6 JIET U Oosee
BHyTpHTro10BOC pacnpeacIcHIe CTOKa
PacuerHsie ruaporpadbl CTOKa BOJIBI PEK BECEHHETO MOJIOBOALS U JOKIEBBIX ITABOIKOB
MuHUMaIBEHBIA CTOK BOJBI PEK
HawmBbIciie ypoBHH BOABI PEK U 03€D
7 OnpenencHue pacySTHRIX THAPOJOTHUSCKUX XapaKTEPUCTUK MPU OTCYTCTBUM JAHHBIX
THAPOMETPHUUYECKNX HAOIIOIEHUN
OO01111e MOJ0KEHUS
T'ogoBoii cTok. 35
BHyTpHUro0Boe pacupeacicHue CTOKa
MaxkcuManbHBIM CTOK BOABI PEK
BeceHnaee moaoBoane
JloKJIeBBbIC TABOJIKH
I'uaporpadsl cTOKAa BOALI PEK BECEHHETO MOJIOBOAbLS M JOKACBBIX MABOJKOB
MuHuManbHBINA CTOK BOJIBI PEK
HauBpIciire YpOBHHM BOABI PEK U 03€p
IIpunoxxenne A IlpuMepsl pacuera
A.1 IIpuMeHeHNE KPUTEPUEB IUKCOHA IS aHAJIM3a PE3KO OTKJIOHSIONINXCS 3HAYCHHI
A.2 TlpuMeHeHnne KpUTEPUS CMHUPHOBA-Ipad0ca sl aHaIn3a Pe3KO OTKIOHSIONIMXCS
3Ha4YeHMH. 51
A.3 AHanM3 OJAHOPOJHOCTH PsJia, COJEPIKAIIEro MAaKCHUMAaJbHBIE PAacXOJibl BOJIBI
Pa3HOT'0 TEHETUYECKOT0 IIPOUCX OXKJICHHS
A.4 Ouenka 3 GEeKTUBHOCTH SMIIMPHYECKOH 3aBUCUMOCTH
A.5 OneHka BIMSIHHS XO3SHMCTBEHHOM NCATSIRHOCTH Ha IapaMeTphl psia TOJOBOTO
CcTOKa. 53
A.6 Mcnionnp30BaHHEe METOJMKH COBMECTHOT'O aHAIM3a
A.7 TlpuMep NOCTPOEHHUS YCCUEHHOIO TaMMa-paclupeaesICHHUs] Ul BBIYMCICHHS
MaKCHMAJIbHBIX PACX0JIOB BOJBI MAJIOM BEPOSTHOCTH IMPEBBIIICHUS
A.8 Tlpumep mnpuBeJeHHsS K MHOTI'OJCTHEMY IIEPUOAY psia W 1apaMeTpoB
pacnpeacacHus rogoBoro croka p. Ceexkxa - a1. CtaH 1m0 METOJMKE, OCHOBAaHHOM Ha
OJIHOBPEMEHHOM MCIOJb30BAHMM M Ha PAa3JIMYHBIX BPEMEHHBIX JTallaX HECKOJBbKHUX
IIYHKTOB-aHAJIOTOB. 61
A.9 TlpuMep BOCCTAaHOBJICHUS THIPOJOTMYECKOIO0 psSIja € YYESTOM HE3aBHCHUMOM
CIIYJaiHOM cocTaBisromei. 63
A.10 ITpuMep BOCCTaHOBJICHMS HOIOAMYHBLIX 3HAYEHUM CTOKA C YYETOM MAaTEpUAJIOB
KPaTKOBPEMEHHBIX HAOIIOJICHUN
A.11 Ilpumep BOCCTAHOBJIEHHSI HOPMbBI M KBAHTUJIEH paclpecacHus TOJ0BOI'0 CTOKA C
YYETOM KPAaTKOBPEMEHHBIX HAOJII0ICHUI
A.12 Pacuer T0J0BOTO CTOKAa B BWJIE CYMMBI CE30HHBLIX COCTABIISIIOIIMX IIO0
CTOKOMOPMUPYIOIMM _ (haKTOpaM IpU  OTCYTCTBHHM JAHHBIX THAPOMETPHYECKHX
HAOJII0IEHUI
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A.13 TlpumMep pacyeTa BHYTPUIOJIOBOI'O PACIPEIEICHUS CTOKA METOJIOM KOMIIOHOBKH
JUISL JIET MAJIOBOJAHOM M OYE€Hb MaJIOBOJIHOM I'paJIalliii BOAHOCTH
A.14 PacueT MaKCHMAJIILHOI'O 3aTOPHOI'O YPOBHSI BOJBI
A.15 PacdueT HamBBICIIIETO YPOBHSA BOJEI B 03€pe
IIpunoxxenne b Tabuuibl 3HAYEHUN TAPAMETPOB PACUETHBIX (OPMYII
[Ipunoxenne B PekoMengannu mo oneHke mapaMeTpos dhopmyn tuna |
ITpunoxenne 1" ITopsaoK YTOUHEHHUS OPAMHAT KPUBLIX PEAYKIIMHU OCAAKOB U ITapaMeTPOB
(hopMyIIBI IPEAEIHLHON MHTEHCUBHOCTHU
Bubsmorpadus

CBOA NPABU/ MO NPOEKTUPOBAHUIO U CTPOUTE/IbCTBY

ONPEAENEHUE OCHOBHbIX PACHETHbIX
rMAPONOTNYECKUX XAPAKTEPUCTUK

DETERMINATION OF DESIGN
HYDROLOGICAL PERFORMANCE

1 OBJIACTBb IPUMEHEHUA

Hactoawwuit Ceoa, npaBua ycTaHaBAMBAET 06LWMeE NOMOXKEHUA U TpeboBaHUS K opraHM3aummn u
nopAaaky NPOBeAEHUSA  MHMXKEHEpPHbIX TMAPOJIOTMYECKMX  pacyeToB MO  onpeaesieHuo
rTMAPONOrMYECKUX XapaKTePUCTUK A1a 0OOCHOBAHMA MPOEKTUPOBAHUA HOBbLIX, PaCLUMpPEHUs,
PEKOHCTPYKLMN U TEXHUYECKOrO NEepeBOOPYKEHMA AEUCTBYIOWMX NpeanpuaTUi, 34aHUA U
COOpPYKEHUN ANA BCEX BUAOB CTPOUTENbCTBA U MHXKEHEPHOM 3aLWMTbl TEPPUTOPUN.

MonoxeHunsa Hactoawero CBoAa NpaBMn He PacnpoCTPaHAIOTCA Ha onpeaesieHne pacyeTHbIX
rMAPONOrMHECKMX XapaKTEPUCTMK NPU U3bICKaHUAX U MPOEKTUPOBaHUM 06bEKTOB, PacMO/IOKEHHbIX
Ha y4yacTKax peK, HaxoAALMXCA B 30HE BAMAHMA MOPCKUX NPWIMBOB, a TaKXKe Ha CesieonacHbIX
peKax.

2 HOPMATHUBHBIE CCBIJIKHA

CHwuM 2.04.02-84* BoaocHabkeHue. Hapy»KHble CETU U COOPYKEHUSA

CHuM 2.06.04-82* Harpy3kuM W BO3AEWNCTBMA HA FMAPOTEXHUYECKME COOPYKeHUA (BONHOBbIE,

NepoBble M OT CyA0B)
CHwuM 11-02-96 UH»KeHepHble U3bICKaHUA ANA cTpouTenbcTBa. OCHOBHbIE MONOXKEHUA

CHwul 33-01-2003 N'mapoTexHuveckme coopyeHna. OCHOBHbIE NONOXKEHUA

CN 11-103-97 UHXeHepHO-TMAPOMETEOPONOrNYecKme N3bICKaHUA ANA CTPOUTE/IbCTBA
[OCT 19179-73 Tmaponorua cywn. TepmuHbl 1 onpegeneHuns

FOCT 27751-88 HafeKHOCTb CTPOUTE/IbHbIX KOHCTPYKUUIA U OCHOBaHMIA. OCHOBHbIE MONOXKEHUA
no pacyety
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3 TEPMUHBI 1 OIIPEJAEJIEHUSA

B Hactoawem CBoge npaBMA MCMNO/b30BaHbl CAeAylolmMe TepMUHbI C COOTBETCTBYHOLLMMMU
onpeaeneHUAMm:

rmaponorMyeckue pacuertbl: Pasgen MHKeHepHOW rMApPONOrMM, B 3343y KOTOPOro BXOAWUT
pa3paboTka MeTo40B, MNO3BONAKWMX PACCUMTaTb 3HAYEHUS  PA3IUYHBLIX  XaPAKTEPUCTUK
rMOPONOTMYECKOTO peXnma.

rMApoNorMyeckme XapakTepuctuku: KosmyecTBeHHble OLEHKM 3/1EMEHTOB MAPONOrMYECKOro
peXxuma.

K/NleTYaTKa BepoATHOCTeM: CneunanbHble KNETYATKM C NPAMOYFO/IbHOM CMCTEMOW KOOPAMHAT,
NOCTPOEHHbIE TaKMM 06pPa3OM, YTO Ha HUX CNPAMAAIOTCA (MONHOCTbIO MM YAaCTUYHO) PasiNyHble
KpuBble obecneyeHHOCTH.

MeToAbl TUAPONOrUYECKMX pacyeToB: TexHWYecKMe npuembl, MO3BOAKOWME PACCYUTATb,
06blYHO C OUEHKOM BEPOATHOCTM WX MNOABNEHWUA, 3HAYEHWUA Pa3IMYHbBIX XapPaKTEPUCTUK
rMAPOIOrMYECKOro peXnma.

o6ecneyeHHOCTb  TUAPONIOTUHECKON  XapPaKTEePUCTUKM: BepoatHocTb  TOrO, yTo
paccmaTpuMBaemoe 3HaYeHWe TMAPONOTMYECKOM XapaKTEPUCTUKM MOMKET OblTb NMPEBbLILEHO cpeaun
COBOKYMHOCTW BCEX BO3MOMHbIX €€ 3HaYEHUN.

pacueTHaa  obecneyeHHocTb: O6ecneyeHHOCTb  TMAPOJIOTMYECKOM  XapPaKTEPUCTUKM,
NPUHUMaeman Npu CTPOUTENbHOM MNPOEKTUPOBAHUM ANA YCTAHOBNEHMA 3HAYEHUA MapameTpoB
rMOPONOTMYECKOTO PEXKMMA, ONPEeAENAIOLMX NPOEKTHbIE PELLEHNA.

pacyeTHbI pacxoa Boabl: Pacxos BoAabl 3a4aHHON BEPOATHOCTU NpPeEBbIWEHUA, NPUHUMAEMbI A
B KAYecTBe MCXOAHOro 3HaYeHUs AN onpeaeeHns PasMepoB MPOEKTUPYEMbIX COOPYIKEHUMN.

B/1arooTAauya CHEXXHOro NoKpoBa: lNpouecc NocTynaeHnsa Ha NOBEePXHOCTb NOYBbl M3ObITOYHOM
(He yaepnBaemoi CHerom) rpaBUTaLMOHHOM TaNol UK AOXKAEBOM BOAbI.

Bpemsa aoberaHua: Bpems, B Te4eHME KOTOPOro BoAHaA Macca NPoXoAuT 3a.aHHOe PacCTOAHME.

3anac BoAbl B CHEXXHOM NnoKpose: ObLiee KONNYECTBO BOAbl B TBEPAOM M KUAKOM COCTOAHUM,
cogeprKalleeca B pacCMaTPUBAEMbI MOMEHT BPEMEHW B CHEXKHOM MOKPOBE.

MHTEHCUBHOCTb A0XAA: CNoi 0CafiKoB, MM, BbINagatowWwmx 3a eANHNLY BPEMEHM.

MHTEHCUBHOCTb CHEroTasHuA: KonmyecTso Bogbl, MM, 0bpasyloLieecs B NpoLecce TasHUA CHera
B €ANHULY BPEMEHMU.

KoapduumeHt peaykumm: KoadpdPuuUMEHT, XapaKTepusyloWmUin WMHTEHCUBHOCTb W3MEHEHUS
(ybbiBaHUSA) Kakoro-n1Mb6o 04HOro 3HaYEHMA C USMEHEHUEM APYrOro, CBA3aHHOMO C HUM 3HAaYeHUA.
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06bem cToKa: Konnuyectso BoApbl, NpoTeKatoLWee Yepe3 pacCMaTpMBaeMblil CTBOP BOAOTOKA 3a
Kakon-nnbo nepmog BpemeHu.

peayKumMa MHTEHCUBHOCTU A0XKAA: M3meHeHMWe (ybbiBaHMe) cpeaHein MHTEHCUBHOCTU A0MAA C
yBe/IMYEHNEM ero NPOAO/IKUTENbHOCTH.

peayKkumMa MakCMManbHOroO MoAyna CToka: MameHeHue (ybbiBaHME) MaKCMManbHOro MoAyAs
CTOKa C yBe/InYeHnem naowaamn sogocbopa.

YKAOH BOAHOM noBepxHocTU: OTHOWeEHMEe pPa3HOCTM OTMETOK YPOBHA BOAbl Ha
paccmaTpUBaeMOM Y4YacTKe K AJ/IMHE 3TOro yyacTKa.

BOAOXO03AMCTBEHHbIM roa: PacyeTHbIM roAM4YHbIA Nepuod, HaydMHaloWKMica C  camoro
MHOrOBOZHOrO Ce30Ha.

AMmuTUpylowmMii  nepuop: YacTb BOAOXO3AMWCTBEHHOro roda, HebnaronpuaTHas Ans
OCYLLECTB/IEHUA NPOEKTUPYEMbIX MePONPUATUIA 160 No BoAoNOTPebIeHNIO U BOAOMNO/1b30BAHMIO,
nmbo no 6opbbe ¢ HaBOAHEHUAMM U OCYLLEHUIO 6OOT.

HeAMMUTUPYIOWKMA nepuoa: YacTb BOAOXO3ANCTBEHHOrO rofa 3a BblYETOM JMMUTUPYIOLLErO
nepuoaa.

cBobopgHoe coctoAHMe pycna: CocTosHME pycna, XapaKTepusylolleeca OTCYTCTBMEM
npenaTcTBUi (NeaAHbix 06pa3oBaHMii, BOAHON PacTUTENbHOCTM, CMNABHOMO fleca U T.4.), KOTopoe
B/IMSIET HA 3aBUCMMOCTb MENKAY PAacX0AaMMn U YPOBHAMM, a TaKKe OTCYyTCTBMEM NoAnopa.

nognop BoAbl: OBbIWEHWE YPOBHA BOAbl M3-3a HaAW4YMA B pycne NpenaTtcTBus AN ee
ABUXKEHUSA.

COOTBETCTBEHHbIE YPOBHU BOAbI: YPOBHM BOAbI Ha ABYX M’MAPON0OrMYECKMX NOCTaxX, OTHOCALLMECA
K 0AMHaKOBbIM pa3aM YPOBEHHOIO PEXUMA, - TPEBHAM PE3KO BblpaXKEHHbIX MOABLEMOB AN CAMbIM
HU3KMUM TOYKaM.

rugporpad: MpaduK M3MEHEHNA BO BPEMEHW PacXoAoB BOAbl 33 oA WAM 4YacTb roga (cesoH,
NonoBOAbE UM NABOAOK) B 4aHHOM CTBOPE BOAOTOKA.

4 OBIIUE ITOJIOKEHUA

4.1 Csopg npasun (CM) coaepsKUT OCHOBHbIE METOAbl M CXEeMbl pacyeTa CpeaHUX rogoBbiX,
MaKCMMa/IbHbIX PAacX0A0B BOAbl U 06BEMOB CTOKA BECEHHErO NOJIOBOAbA U AOKAEBbLIX NAaBOAKOB,
rmgporpados, BHYTPUIroA0BOro pacnpeaeneHmsa CToKa, OTMETOK HaMBbICLUMX YPOBHEN BOAbl PEK U
03ep M MUHUMAabHbIX PAcX0A0B BOApbI.

Mpun npymeHeHUn apyrmx MeTo0B pacvyeTos, He BKAtoYeHHbIX B Cl1, cneayet nposBecTn aHanus,
BK/IIOYAIOLLNI CPAaBHUTE/IbHYIO OLLEHKY MOrpelHOoCTeN pacvyeToB C pe3y/ibTaTaMM pPacyeToB Mo
MmeToaam, U3NOXKEHHbIM B HacToAwem CI1.
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4.2 PervoHanbHble OCOBEHHOCTU TMAPOSOTMYECKOrO PEXMMA M COOTBETCTBYHOLLIME METOAbI
onpeaeneHna pacyeTHbIX XapaKTEPUCTUK YYUTbIBAIOTCA U PErnamMeHTUPYHOTCA TEPPUTOPUANbHbIMUK
cTpoutenbHbimm Hopmamum (TCH), umewowMMKM CcTaTyC HOPMATMBHONO [AOKYMEHTA CybbeKTa
Poccuiickoit ®epepaumu.

[o paspaboTkm TCH cneayeT ncnonb3oBaTh METOAbI, U310XKEHHbIE B HacToawem CBoAe npaBu.

4.3 OnpepeneHne pacyeTHbIX FMAPONOrMYECKUX XapPaKTEPUCTUK AO/IKHO OCHOBbIBAaTbCA Ha
OAHHbIX TMAPOMETEOPONOTMUYECKMX HabaoaeHN, onyb6aAMKoBaHHbIX B 0ULMANbHBIX AOKYMEHTaX
Pocrugpometa, n HeonybAMKOBaHHbIX AAHHbIX NOCAeAHUX NeT HabAAeHUI, @ TaKKe Ha AaHHbIX
HabnoaeHUN, copepKawmxca B apxmBax locrmapomeTdoHaa, M3bICKATENbCKUX, MPOEKTHbIX U
APYrMx opraHn3auuii, BKAKYAa maTepuanbl onpoca MecCTHbIX XuTenen. Mpu oTCyTCTBUN AAHHbIX
rTMAPOMETEOPONOTMYECKUX HabNoAeHMA B MYHKTE MPOEKTUPOBAHMA HeobxoaMMo NpoBOAMUTL
r’MAPOMETEOPONOTMUYECKME U3bICKaHMUS.

Kpome Toro, cneayeT ncnonb3oBaTb AOCTOBEPHbIE AaHHble HABAOAEHWUI 33 TMAPOIOTMYECKUMMU
XapaKTepPMUCTUKAMM NO apXMBHbIM, NUTEPATYPHbLIM 1 APYrMM MaTepuanam, OTHOCALWMMCA K nepuoay
[0 Hayana perynapHbix HabaoaeHun. Mpu 3ToM HEOBXOAMMO YKaszaTb UCTOYHMK, HAa OCHOBAHWUK
KOTOPOro yCTaHOBAEHa MMApoaorMyeckan MHGopmaumsa, U NPOU3BECTU OLLEHKY AOCTOBEPHOCTU U
TOYHOCTM NONYYEHHbIX MaTePUAOB.

4.4 T[lpn rmMapoaornyeckUx pacdeTax cnepyetr yuuTbiBaTb MaTepuanbl  UHMKEHepHOo-
rTMAPOMETEOPONOTMYECKMUX  U3bICKAHMIN. YYeT KpaTKOBPEMEHHbIX [AaHHbIX  OCYLecTBAAT
MeTo4aMM, N3NOXKEHHbIMU B pasgene 6. N3biCKaHNA OCYLLEeCTBAAIOT B COOTBETCTBUM co CHuM 11-02,
cni11-103.

4.5 [laHHble TMAPOMETPUYECKMX HabNOAEHWNM, Bbi3biBalOWME COMHEHUE, celyeT noasepraTbh
NPOBEpPKe, BKAKOYAIOLLEN aHANNS:

- MO/IHOTbI M HAAEXHOCTU HAbNOAEHWNI 32 YPOBHAMM M PACXO4aMu BOAbI;

- HaNYMA AaHHbIX O HaUBbICWKNX (MFTHOBEHHbIX U CPEAHECYTOYHbIX) M HAUHU3LLUX YPOBHSAX BOAbI
3a Bpems HabaoaeHnit npu cBoboagHOM OT ibAa pycne, NeAaHOM NOKPOBE, 1e0X0/€e, 3aTOPE /ibAa,
3apocLiem BOAHOM PacTUTENbHOCTbIO pycae, NoAnope OT HUKEepPacnonoXKeHHOM NN0TUHbI, Copocax
BOAbI Bbille r’MAPOMETPUYECKOrO CTBOPA, NOIHOTLI Y4eTa CTOKA BOAbl Ha MOMMaXx M B NPOTOKAX;

- BAMAHMA XO3ANCTBEHHOM AeATEeNbHOCTU Ha pequﬁ CTOK U gpyrue snabl aHann3a.

HeHageKHble AaHHble TMAPOMETPUYECKUX HABNOAEHUI NPU HEBO3MOXHOCTU MX YTOUYHEHMUA
MCKOYAIOT U3 pacyeTHOro paga HabnwaeHWin. B HeobXoAUMMBIX CayvyasnxX OOMKEH BbIMNONHATLCS
nepecyeT CTOKa BOAbl 32 OTAE/IbHbIE Nepuoabl.

4.6 na pekK, B bacceiHax KOTOPbIX MMEET MECTO MHTEHCUBHANA XO3ANCTBEHHANA AEATENbHOCTb,
CYLWLECTBEHHO HapylalolWas eCcTeCTBEHHbIM TMAPONOTMYECKUA PEXUM PEeK, onpeaeneHue
PaCYETHbIX TMAPOIOrMYECKMX XapPaKTEPUCTMK NPOU3BOAAT NO ABYM PacYETHbIM CXeMaM.
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MNepBana pacyeTHasa cxema npeanonaraet NnpuseaeHUe rMapPoIOrMYecKUX pPaaoB HabaoaeHUn K
€CTeCTBEeHHbIM OAHOPOAHbLIM CTaLUMOHAPHbLIM YCA0BUAM BOAHOOANAHCOBLIMW N PErPecCUOHHbIMM
meTtogamu [1], [2]. B pacyeTHOe 3HayeHWe rMApOSIOTMYECKOM XapaKTePUCTUKKU, NOJIYYEHHOMN Mo
ecTecTBeHHOMY pPAZlY B COOTBETCTBUU C pa3fiesiaMm 5 - 7 HacToALLEro 40KYMeHTa, BBOAAT MNOMNPaBKy
Ha BAMAHME XO3ANWCTBEHHOW [AeATeNbHOCTU. YucNeHHoe eXKerogHoe 3HayeHue MonpaBKu
npeacrtasnaeT coboi pasHOCTb Mexay 6bITOBbIM U eCcTeCTBEHHbIM CTOKaMM. 3HaYeHMe NonpaBKu
pacyeTHOM BEPOSATHOCTM NPEBbILEHMA ONPeAenstoT NO KPUBOM pacnpeneneHma nonpaBok.

Bo BTOpOW pacyeTHOM cxeme rmaposiornyeckume pagbl HabatoaeHU NPUBOAAT K 6bITOBOMY CTOKY
3a Becb nepuog HabaoaeHU B NPeAnonoKEHUUN, YTO C/IOMKUBLLUMNCA KOMMEKC XO3AMCTBEHHOM
OeATeNIbHOCTU C YY4ETOM pPeasibHbIX MaHOB Pa3BMTMA HAaPOAHOIo X035MCTBa AENCTBOBA/ C Havyana
HabnogeHuin. BocctaHoBneHMe 6ObITOBOrOo CTOKa 3a Becb nepuoa HabaogeHu npousBogAT
BOAHO0ANAHCOBbIMM W PErpeccMoHHbIMM MeToAamu. BOCCTaHOBAEHHbIM pAa, NPOBEPAT Ha
OAHOPOAHOCTb C MCMO/Ib30BAaHMEM TEHETUYECKUX M CTAaTUCTUYecKMx meToaos. OnpepeneHue
pacyeTHbIX FMAPONOIrMYECKMX XapaKTEPUCTUK B 3TOM C/aydyae NpOU3BOAAT NO AaHHbIM 33 Becb
nepuod HabnwoaeHwuii 6e3 BBeAEHWA MOMPABOK Ha XO3AWCTBEHHYH AEATEeNbHOCTb MeTodamM,
N3N0XKeHHbIMM B HacToAwem CBoae npasu.

MpuBeaeHNe pPeYHOro CTOKa K eCTecTBEeHHbIM YCI0BMAM He MPOM3BOAAT, €CAM CyMMapHoe
3HayeHMe ero M3MEeHEHUW He BbIXOAMT 3a Npeaenbl C/Ay4YallHOW cpeaHelr KBaapaTUYecKown
NOrpeLHOCTU UCXOAHbIX AaHHbIX HabloAEHUN.

MeToponorva npegnaraembix ABYX PacyYeTHbIX CXEM MOXKeT 6bITb npuMmeHeHa ONA pPacyeToB
OCHOBHbIX TUAPONOTNYECKUX XaAPAKTEPUCTUK C y4ETOM BJ/IMAHNA BO3MOKHOIO pPErnoHaabHoOro
dHTPOMOreHHOoro USMeHeHNA KaMmarTa.

4.7 OnpegeneHve pacyeTHbIX TMAPONOTMYECKUX XapaKTEPUCTUMK cneayeT Npou3BOAMTb MO
0AHOPOAHbIM pagam HabaaeHu. OueHKy 0AHOPOAHOCTM PAAOB N’MAPONOrMYECKUX HabatoAeHUI
OCYLLECTB/IAIOT Ha OCHOBE TEHETUYECKOro M CTAaTUCTMYECKOrO0 aHa/IM30B MCXOAHbIX LAHHbLIX
HabnogeHn. FeHeTUYeCKMn aHanu3 ycnosuii GopMMPOBAHMA PEYHOrO CTOKA 3aK/14vaeTca B
BbIIBEHUN (OUBNYECKMX MPUYMH, O0OYCNOBAMBAKOLWMX HEOAHOPOAHOCTb WMCXOAHbIX AaHHbIX
HabntoaeHU. Ina KONNYEeCTBEHHOM OLEHKM CTaTUCTUYECKOM OAHOPOAHOCTM MPUMEHAIOT KpUTEPUN
PEe3KO OTKNOHAIOLLMXCA IKCTPEMAbHbIX 3HAYEHUI B IMMNUPUYECKOM pacnpeaeneHnn (Kputepum
CmupHoBa - pabbca 1 [MKCOHA), KpUTEPUU OOAHOPOAHOCTM BbIBOPOUHBIX ANUCNEPCUIN (KpUTEpuUii
®uwwepa) 1 BbIGOPOUHbIX CpegHUX (KpuTepuit CTbloAeHTa).

Kputnyeckme 3HaueHns CTaTUCTUK KpUTepueB 0AHOPOAHOCTM C YHETOM aBTOKOPPENALMU Mexay
CMEXHbIMM YNeHaMW aHaAN3UPYemMOM MOoCNenoBaTelbHOCTM U aCUMMETPUM SMMNUPUYECKOTrO
pacnpeaeneHuns npuseneHsl B PekomeHgaumsax [3].

4.8 BepoATHOCTM NpPeBbIWEHMA PACYETHbIX TMAPONOTMYECKUX XapaKTEPUCTUK AN1A KaxKa0ro BMaa
CTPOUTENLCTBA YCTAHABAMBAOT HOPMATMBHbLIMU [AOKYMEHTaMU, YTBEprKAaeMbiMn [occTpoem
Poccuu, B 3aBUCMMOCTM OT YPOBHA OTBETCTBEHHOCTM COOPYKEHUI B COOTBETCTBMM € [OCT 27751.
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4.9 Mpyn MCNONb30BAHWUW HECKO/IbKMUX He3aBuUCUMMbIX (He 6onee Tpex) meTonoB pacyeTa
OKOHYaTe/NIbHOe pacyeTHOe 3HayYeHWe PACCMATPMBAEMOM TMAPONOTMYECKON XaPAKTEPUCTUKM g
onpezenalT no popmyne

LS|
Z—gq,-
g = -l T
k ] 4
2
=l T (4 1)
roe qg; - 3Ha4deHue paCCManMBaeMOM I'M,CI,pOl'IOI'W-IeCKOﬁ XapaKTeEpPUCTUKKN, onpeaeneHHoe

pPasanYHbIMN METOOAMMU;

2
a; o .
! - abCcontoTHbIE AMCMEPCUN NOTPELLHOCTEN PacyeTHbIX 3HAaYEHUI AN8 KaXKaoro metoaa;

k - yucno meTton0B.
4.10 Npwu BbIbOpE peK-aHaNOroB HeEOHX04MMO YUNTbIBATb CleAytoLLne YCIOBUA:
- OAHOTUMHOCTb CTOKA PEKM-aHaora N Ucciesyemon peKu;
- reorpaduyeckyto 611M30CTb pacnonoxeHnsa Bogocbopos;

- 04HOPOAHOCTb YC/NOBUIM (GOPMMPOBAHUA CTOKA, CXOACTBO KAMMATMYECKMX YCNOBUW,
OAHOTUMHOCTb MOYB (FPYHTOB) M TMAPOre0/IOTMYECKMX YCIOBUIM, BNM3KYIO CTeneHb 03epHOCTH,
3a/1€CEHHOCTM, 3a60104EHHOCTU 1 pacnaxaHHOCTM Boaocbopos;

- cpeagHune BbICOTbI BOLI,OC60pOB HE AO0J/IXKHbl CylWweCTBEHHO OTANYATbCA, AONA TOPHbLIX U
NONYropHbIX paﬁOHOB cneayet ydnTbiBaTb SKCNO3ULUNKO CKZIOHA U TUNCOMETPULO,

- oTcyTCTBUE PAKTOPOB, CYLLECTBEHHO UCKAXKAIOLLMX €CTECTBEHHbIN PEYHOM CTOK (perynmpoBaHue
CTOKa, CbpOoChl BOAbI, N3bATME CTOKA HA OPOLLEHNE U APYrMe HY>KAbl).

4.11 Tnaponoruyeckne pacyeTbl 414 NPOEKTUPYEMOTO COOPYKEHUA NPU HAIMUYNKN AEACTBYHOLLMNX
COOPY}KEHUW HA PeKax AOJXKHbl Y4MUTbIBaTb BO3MOMKHOCTb WMX BAMAHWUA M NPU HeobXoaMMOCTU
npeAycMaTpuBaTb COr/IacOBaHHble PeLeHUAa MO COBMECTHOM paboTe BHOBb MPOEKTUPYEMbIX U
CYLLLECTBYIOLLMX COOPYHKEHWUIN C YHETOM BO3MOXKHOCTU PEKOHCTPYKLMUM CYLLECTBYIOLLMX COOPYKEHUN.

4.12 [pn nNpOEKTUPOBaHUN BOAOXO3ANCTBEHHbIX OOBEKTOB [AOMYCKAETCA WCNO/b30BaHMeE
CTOXaCTUYECKMX Mmoaenein KonebaHui CTOKa pekK, NO3BOMAIOLMX MOAENNPOBATb UCKYCCTBEHHbIE
pALbl TMOPOMETEOPONOTMYECKMX XapPaKTEPUCTUK TpebyeMoWn NpOoAO/IKUTENbHOCTU. B Kauvectse
MO MHOTO/IETHUX KoNebaHUi CTOKa UCNOoJIb3YIoT NPOoCTyIo Uuenb Mapkosa [4], [6].

MopgennpoBaHMe pPALOB CE30HHbIX (MeCAYHbIX) 3HAYEHWI CTOKA OCYLLEeCTBAAOT Ha OCHOBe
NepuoaMYEcKMX CTOXAaCTUYECKMX Mogenen pPasIMYHOM CTemneHn CAOXKHOCTU. [lpu Hanuumm
NPOAO/KUTENbHbIX PAAOB Hab/OAEHUI AOMNYyCKaeTca WCNo/sb3oBaHWMe meToaa ¢parmeHToB C
Y4€TOM 3aBMCMMOCTM BHYTPUIO4OBOro pacnpeneneHunsa cToka oT BOAHOCTM roaa.
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4.13 VHXeHepHble TrMAPOIOrMYecKkMe pacyeTbl AN CTPOUTENbHOMO MNPOEKTUPOBAHUA WU
oTaenbHble WX Buabl (paboTbl, YCAYrK) [AOMKHbI  BbINOAHATLCA CMeLManU3MpoBaHHbIMU
opraHusaumsamm (No BMAaM CTPOUTENLCTBA), MMEHOLMMU COOTBETCTBYIOWME INLEH3UMN.

4.14 OueHKy 30dEKTUBHOCTU MNONYYEHHbIX 3SMMNUPUYECKUX 3aBUCMMOCTER u  dopmyn,
NPUMEHAEMbIX B TMAPON0TMYECKMX pacyeTax Npm HAIMYMU, HEAO0CTAaTOYHOCTM MU OTCYTCTBUM AaHHbIX
HabnoAEeHUIM, BbINONHAIOT Ha OCHOBE aHA/IM3a OCTATKOB, OLLEHKWM YCTOMYMBOCTM MapameTpoB U
KO3pPULMEHTOB 3TUX 3aBUCMMOCTEN C NPOBEPKON HA 3aBUCMMOM M HE3ABMCMMOM OT PacyeToB
MaTepuanax HabawogeHui.

4.15 K OCHOBHbIM rMAPONAOTMYECKMM XapaKTePUCTUKAM OTHOCATCA:

pacxog, soapl Q, M3/c;

o6bem cToka Boabl W, m3;

MOZYNb CTOKa BOAbI g, M3/C - KMZ;

C/I0M CTOKa BOAbl h, Mm;

ypoBeHb BoApl H, cm.

5 OHPEAEJEHHUE PACYETHBIX 'HIPOJTOTHYECKHUX XAPAKTEPUCTHUK TP
HAJINYUU JAHHBIX THAPOMETPUYECKUX HABJIIOAEHUU

O0mme ykazanus

5.1 OnpegeneHne pacyeTHbIX TUAPONOTUYECKUX XAPAKTEPUCTUK MPU  HaIUYMU  [aHHbIX
rMOPOMETPUYECKUX HABAOAEHUA [AOCTaTOMHOM MPOAO/IKMTENbHOCTU OCYLLECTBAAIOT MyTeM
NPUMEHEHMS aHANNTUYECKUX QYHKLMIA pacnpeaenieHma eXXerogHblx BEPOATHOCTEN NPeBbIWEeHNs -
KpuMBbIX 06ecneyeHHOCTEN.

MpoAoNKUTENbHOCTb Nepuoga HabnloAeHUI CYUMTAOT A0CTaTOYHOW, eCn paccMaTpuBaemMbli
nepuos penpeseHTaTMBEH (NpeacTaBuMTENEH), a OTHOCUTE/NIbHAsA CpeaHAAa KBagpaTuyeckas
MOrpeWHOCTb PACYETHOINO 3HAYeHMA WUCCAeLYEMON TUAPOAOTMYECKOM XaPAKTEPUCTUKU He
npesbiwaeT 10 % 418 ro40BOro U CE30HHOIro CTOKOB U 20 % - A4NA MAaKCUMaNbHOTO U MMHUMA/IbHOTO
CTOKOB.

Ecnn oTHOCMTeNbHbIe cpeaHMe KBagpaTUYeCcKne NOrpeLHoCTM NPEBbILWAOT YKa3aHHble npeaenbl
M nepuon HabnlogeHMn Hepenpe3eHTaTMBEH, HeobxoAMMO OCyWecTBUTb NpuBeaeHue
paccMaTpuMBaeMom TMAPOSIOTMYECKOM XapPaKTePUCTUKM K MHOroseTHeMy nepuoagy CoraacHo
pa3sgeny 6 Hactoawero CBoaa npasu.

CpefHue KBagpaTMyYeCcKne NorpeLlHoCcTM PacyeTHOro 3Ha4YeHma nccaeayemomn rmaponormyeckomn
XapaKTepPUCTUKKN ycTaHaBAuBaT no dopmynam (5.26) - (5.28) nan no cneuunanbHbiM Tabaunuam,
NoAYyYEHHbIM METOAO0M CTAaTUCTUYECKUX UCMbITAaHUI [4].
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5.2 DMMMPUYECKYID EXKEeroAHylo BEpOSATHOCTb MNPEBbIWEHUA  Pm,%  MAPOSIOrMYECKUX
XapaKTePUCTUK onpeaensatoT no popmyne

B, =2 _100,

" on+l (5.1)

roe m- nopAAKOBbIM HOMEP YEHOB PAAA MMAPONOTMYECKON XapaKTEPUCTUKM, PACNOOKEHHbIX B
ybbiBatoLLeM NopsaKe;

- obLiee YMcno YNeHoB paaa.

IMNMpUYEcKMe KpuBble pacnpeneneHus exKeroaHblXx BEepOATHOCTEN MpPEeBbIlEHUA CTPOAT Ha
KNneT4yaTKax BepOATHOCTEM. TUN KNeTY4aTKU BEPOATHOCTEN BbIOMPAIOT B COOTBETCTBMU C MPUHATOM
aHanUTUYecKo GyHKUMEelN pacnpedefieHns BepoATHOCTEM UM MOJIYYEHHOro  OTHOLIEHUS
KoapodumumeHTa acummetpun Cs K KoapopuumeHTty Bapuaymm C..

5.3 [nA crnakmMBaHMA M 3KCTPANONALMN SMINPUYECKUX KPUBBIX pacnpeaeneHns exerogHbix
BEPOATHOCTEN MPEBbIWEHNA, KaK NPaBUIO, NPUMEHAIOT TpexnapameTpuyeckne pacnpegeneHusa:
Kpuukoro - MeHkena npu nwobom oTtHoweHun Cs / C,, pacnpepenerHune MupcoHa Il Tuna
(6uHoMmmanbHana kpusas) npu Cs / Cy > 2, nor-HopmanbHoe pacnpegenerme npu Cs > (3 Cy + C2) un
Apyrue pacnpegeneHus, UMerLWwme npeaen NPoCcTUpPaHMA CNy4alHOM NepemMeHHOM OT HyAA Man
NMONOXUTENbHOIO 3Ha4YeHMAa A0 6eckoHeyHocTu. lNpu Hagnerkawem o06OCHOBaHWM AOMNycKaeTca
NPUMEHATb AByXNapameTpuyeckme pacnpeaeneHus, ecnm smnupudeckoe otHouweHune Cs / Cy u
aHanutmyeckoe otHoweHne Cs / C,, CBOMCTBEHHble AaHHOW (YHKUMM pacnpeseneHus,
nPUGAU3NUTENbHO paBHbl. [pu  HEOAHOPOAHOCTM pAda MAPOMETPUYECKMX HaboAeHWM
(pa3nunuHble ycnoeua ¢GOPMUPOBAHUA CTOKA) MPUMEHAIOT YCeYeHHble W COCTaBHble KpuWBble
pacnpeneneHma BEPOSTHOCTEN.

5.4 OueHKM MapamMeTpoB aHa/JIMTUYECKMX KPUBLIX pacnpeneneHua: cpegHee MHOrosieTHee

3HayeHue Q, KoappuumeHt Bapuauum C, M OTHOWEHME KO3IPPULMEHTa acCMMMETPUU K
KoadoduumeHTy Bapmaummn Cs / C,, ycTaHaBAMBAOT NO pAAamM HabaloLeHUN 33 paccmaTpyMBaemon
TMAPOJIOTMYECKOM XapaKTEPUCTUKON meTogom npubaumkeHHO Hambonblwero npasgonofobua u
MEeTOAOM MOMEHTOB. Ha HauyanbHbIX CTagMAX MPOEKTUPOBAHWMA [AOMYCKAETCA WCNONAb30BaHWe
rpadoaHanNTMYECKOro meToaa (MeTona KBaHTUAEN).

5.5 KoadppuumeHt Bapmaummn C, n KoadpdnumeHT acummetpumn Cs gna TpexnapameTpuyecKkoro
raMma-pacnpegenerdva Kpuukoro - MeHKena cnepyet onpeaenAtb MeTOAOM NPUBANMKEHHO
Hanbonbliero Npasaonoao06muA B 3aBUCMMOCTM OT CTATUCTUK A2 U A3, BbIUMCAAEMBIX MO GOPMYNaM:

2, = Sek |1 -1
=l ; (5.2)

A, = "ngk,. i(n=1)
= , (5.3)
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roe ki - moAaynbHbld KO3QPUUMEHT paccMmaTpuBaeMomn TUAPOSOrMYECKOM XapaKTEPUCTUKM,
onpegensemblii no dopmyne

.

piu
]
00

, (5.4)

34ecb Qj - NOroAMYHbIE 3HAYEHUA PACcX0A0B BOAbI;

Q. cpefHeapudMeTUYECKOe 3HAYEHNE PacXxo[0B BOAbI, ONpeaenieMoe B 3aBUCUMOCTH OT
4yncna nNeT rngpomeTpmuyeckux HabatogeHui no popmyne
I x
Q =2 Q@;fn
i=1 . (5.5)

Mo nonyyeHHbIM 3HAYEHUAM CTATUCTMK A2 M A3 onpeaenalT KosadOUUMEeHTbl Bapuauumn u
acMMMeTpumM No Homorpammam [5].

5.6 KoaddpuumeHnTbl Bapuaumm Cr n acummetpum C, onpeaenator MeTo4oM MOMEHTOB MO

dbopmynam:
Co=(a1+ax/n)+(as+as/n)C +(as+as/n)C3 (5.6)
Cs=(b1+b2/n)+(bs+bs/n)Cs+(bs+bs/n)Cs, Cs (5.7)
rae ai, ..., s bi, ..., bs - KO3ddUUMEHTbI, ONpegensemble MO NpUAOXeHWo b, Tabauua b.1, AnA

pacnpeaenenua MupcoHa lll TMNa U ¢ Nomolbio Tabanubl 13 [4] - ana
pacnpegeneHua Kpuukoro - MeHkens;

Cy n Cs - COOTBETCTBEHHO CMeLUEHHble OLLEHKM KO3pOULMEHTOB BapuaLum M
acMMmeTpuK, onpeaensemoie no popmynam:

Cv (5.8)
ni(ki -1
! i=l N
& [C-D(n-2)] (5.9)

Mpn C, < 0,6 n Cs < 1,0 KoadPUUMEHTbI BapuaLmMm U aCUMMETPUM AONYCKaeTcs onpeaenaTtb nNo
dopmynam (5.8) u (5.9) 6e3 BBe,eHUA NONPABOK.

5.7 PacyeTHble 3Ha4YeHMA OTHOLEHUA KO3pPUUMEHTA acCMMMETPUM K KO3DDULMEHTY BapuaLmm,
a TaKXe KoapdMLMEeHTa aBTOKOPPENALUN MEKAY CTOKOM CMENXKHbIX neT r (1) cnegyeT npuHUMaTh
Kak cpefHee W3 3HAYEHMW, YCTAHOB/AEHHbIX MO AaHHbIM Tpynnbl pek ¢ Haumbonee
NPOAO/IKUTENBHBIMW HABNIOAEHUAMM 32 PACCMATPMBAEMOM TMAPONOTNYECKOM XapaKTEPUCTUKOM B
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rMOPONOTMYECKM OAHOPOAHOM palloHe C y4eTom naowagein BoaocbopoB M ApYyrMx a3oHaNbHbIX
¢dakTOpOB.

[na npoBepKM 0AHOPOAHOCTM 3MNUpuMYeckmx oueHoK Cs / Cy n r (1) ncnonb3yoT caydanHble
NOrPeWwHOCTN OUEHOK MapaMeTpoB MO cneumanbHbiM  Tabavuam, MNOJYyYEHHbIM  METO40M
CTAaTUCTMYECKUX UCMbITAaHUM [4] nan No aHannTUYecknm dopmynam. Ecnm paccesaHme amnnpuyeckmx
oueHoK Cs / Cy 1 r (1) 6onblue TeOpeTUYECKOro, TO NPUHATLINA PaioH NPU3HAIOT HEOAHOPOAHBIM U
OH [O/MKeH OblTb yMeHblWeH A0 Tex pPa3MepoB, MOKA pacCcesHUe SMMUPUYECKUX OLEHOK W
TEOPETUYECKME NOrpeLHOCTN ByayT NPUBAN3NTENBHO PaBHbI.

5.8 YTouHeHWe napameTpoB pacnpeneneHuin rmaponorMyecknx XapakTepucTUK AonyckaeTca
OCYLLECTB/IATbL METOAOM Ob6beAMHEHUA AaHHbIX HabnlAeHWI No rpynne crtaHuuMin (noctos) B
npegenax oAHOPOAHbIX paiioHOB. PaccmaTpuBaemas rmMaposiorMyeckan XapakTepucTuKa A0/1XKHa
ObITb NpUBEAEHA K eAMHbIM YCN0BUAM GOPMUPOBAHMA B OAHOPOAHOM rMAPOAOTMYECKOM palioHe.
OugeHKa rmapoNorMYeckoin XxapakTepmuCcTMKn, NpUBeAEHHON K eANHbIM yC10BMAM GOPMUPOBAHUA,
ABNAETCA C/IY4aMHOMN BEIMYNHOM, pacnpeneneHne KoTopon onpeaenserca 06 bemom He3aBUCMMOWN
nHpopmaumu.

3To pacnpepgeneHue, HasblBaemoe  BbIOOPOYHbIM, B  TMAPOJIOTMYECKUX  pacyeTax
XapaKTepuayeTca ABYMSA €ro napametpamu: cpegHMM 3HaAYeHMEM U CpedHMM KBagpaTUYeCcKUm
OTKNOHEHMeM (paccessHUeMm).

5.9 PaccesiHWe OLUEHOK, BbI3BaHHOE OrpPaHNUYEeHHOCTbIO AaHHbIX HabatoaeHWn, 0603HaYaloT Yepes
€cnyy, A paccesHune, 0OYCNOBNEHHOE He YCTPAaHEHHbIMU MPUBOLKOWM PA3NUYUAMMU  MeEXAY
BOAOCOOPAMMU, - YEPES Ereorp [1ONHAA ANCNEPCUA OLEHKMN Enonn COCTOUT U3 ABYX KOMMOHEHTOB:

€2nomn = Ezcnyq + Ezreorp (5.10)

MONHYIO ANCNEPCUIO OLEHKN E%nony ONPEAENAIOT N0 popMyne

& —
> (4 -4y
1=l
EZHOHH = k-1 ’ (511)

roe i - uHaekc (Homep) obbvekTa. Moa 06bEKTOM NMOHMMAalOT B0 BOAOCOOPHbLIN bacceiH, nnMbo
METEOPOIOTMYECKYIO CTAHLMIO;

k - uncno coBMecTHO aHaNU3NpyemMbix 06HEKTOB;

Ai - OUEHKa paccMaTpMBaeMoro napameTpa no i-my o6bekTy;

A cpegHAA n3 oUueEHOK NO BCEM obbeKTam.

CnyyaiiHyIo COCTaB/AIOLLYIO PACCEAHNA OLLEHOK E2cnyy BBIYUCAAIOT MYTEM OCPEAHEHWUA AMCNEPCUiA
OLeHOK 3TUX NMapameTpoB MO TEOPETUYECKMM POpPMYIaM, MONYYEHHbIM ANA OTAE/bHbIX 06BHEKTOB
(5.26) - (5.28), A No pesynbTaTam CTaTUCTUYECKUX UCMbITAHUN [4].
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FeorpaduuecKyto COCTaBNAIOLLYIO PACCeAHUA E2reorp ONPEAENAoT No (5.10) Kak pasHOCTb MeXKay
NOMHOW W caydaiHol aucnepcuamu. Ecam oueHKa €2reorp MMEET OTPULATE/bHBIA 3HAK, TO ee
NPUHMMAIOT PABHOW HYAO.

[duncnepcuto pesynbtaTa COBMECTHOro pacyeta onpeaenaioT no opmyne

2
E iy

e2p= Kk

+ o2

i (5.12)

CooTHOWEHME MeXAy CAy4amHOM W reorpaduyeckor CcoCTaBaAlWMMKU  onpeaensaeT
uenecoobpasHbiit coctaB 06bEKTOB, 0b6pabaTbiBaeMblX METOAO0M FPynnoBOro oueHuBaHuA. Mpu
yBENYEHMM YNCNA COBMECTHO aHaIM3MPYyEMbIX BOAOCOOPOB BENNYMHA C/TYHaNHOM COCTaBAAOLLEN
OWNOKM ymeHblaeTca. [leorpaduyeckana cocTaBnsowWwas AOXKHA YBENMYMBATbCA 3a CYyeT
BOB/eYEHNA BOAOCOOPOB, PaCNO/IOKEHHbIX B npeaenax 6onee obwupHoi reorpaduyeckon
obnactu, ycnosua GopmMpoOBaHUA CTOKA KOTOPbIX pa3anyatoTca bonee cywectBeHHO. [JonycTMMbIM
(npnemnembim) cneayeT cunTaTb YMCNO0 BOAOCOOPOB, NPM KOTOPOM reorpadmyeckasn cocTaBasatoLwan
He NPeBOCXoAMUT CAyYaliHyIo:

Ereorp < Ecnyq. (513)

Pe3ynbTaTom rpynnoBoro aHaan3a ABAAETCA OLLEeHKa napameTpa Mo COBOKYMHOCTU COBCTBEHHbIX
n ob6begMHEHHbIX HabNAeHWI B BUAE CpeAHEB3BELIEHHOro No TOYHOCTU KaXa0M U3 OLLEHOK:
2, 7.2
_ Amwscp + Aseo

Enax * Eqp (5.14)

CTaHAAPTHYO OLWKNOKY TaKOWM OLEHKM PaccunTbiBatoT No ¢opmyne

gmmg'tp
Ceomt = 3

S * &5
@ (5.15)

ONna OUEHOK acMMMETPUM U KOIPPULMEHTOB aBTOKOPPENAUMM pPe3ybTaToOM [pPynmnoBoro
aHann3a ABNAETCA CpeaHAa U3 BCeX MHAMBMAYANbHbIX OLLEHOK B Npeaenax o4HOPOAHOro panoHa.

5.10 [opsaoK BbINONHEHMA  TPYNMNOBOro aHanu3a (C  y4eTOM  MPOCTPAHCTBEHHOW
CKOPPENIMPOBAHHOCTM AaHHbIX HabOAEHWIA) cneayoWwmii:

- No Kaxaomy Bopocbopy onpenenAloT napameTpbl pacnpefeneHus rmaposiormyeckmnx
XapaKTepPUCTUK, UCMONb3yeMble A/ COBMECTHOro aHanuM3a M Heobxogumble ANA BblYUCNEHUS
CTAHAAPTHbIX OWMBOK NnapameTpa A no popmynam (5.26), (5.28);

- NO KakAoM nape Bog0CcH0pOB OLEHNBAIOT KOIGDULMEHTbI MEXKPALHOM Koppenauum R (x);

- no BbI6OPKe BeAnUYmH A; OLEHUBAIOT cpeaHee 3HaYeHne napameTpa
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Zﬁi

k (5.16)

Z:

1 NONHYIO Ancnepcunto €2non N0 dopmyne (5.11);

- onpeaenaoT 3HaYeHns KoapPuuneHToB Koppenaumm R (A) mexay oueHKamu napameTpa A no
TEOPETUYECKUM 3aBUCUMOCTAM (NpunoxeHue b, Tabamua b.2);

- ONpeaenAlT CTaHAAPTHOE OTK/IOHEHUE Eues (A) OLLEHOK NapameTpa A no BbiIbopKam obbema 1,
XapaKTepusylolee paccesHMe OLEHOK ANA Cy4an He3aBUCMMbIX BbIDOPOK M onpegensemoe no
dopmynam (5.26), (5.28) nam no pesynbTaTam CTaTUCTUUYECKMX UCMbITaHUI [4];

- CTaHAapPTHOE OTKAOHEeHMe napameTpa Enes (A), XapaKTepusylouiee He3aBUCUMble BblBOPKY,
KOPPEKTUPYIOT Ha BEAUYMHY, YUYUTbIBAIOLLYIO BAUSAHUE KOPPENAuuM Mexay obbeanHAemMbiMU
obbeKkTamu:

Eonms (A) = £ () V1T (5.17)

cpefHee 3HayeHue KoadPUUMEHTA KOppenaunnm Mexay oueHKamu napameTpa A no Bcem k
Bogocbopam. HangeHHoe 3HayeHMe c/y4allHOM COCTaBAAKOLWEN MCNONb3YIOT ANA BblYMCAEHMUA
reorpaguyeckomn coctasnatoulei no ¢opmyne (5.10);

- ecnu BbinosiHseTcs ycnosue (5.13), To no popmynam (5.14) u (5.15) paccunTbiBatOT NOrPELLIHOCTb
pe3ynbTaTa 06beANHEHHOIO pacyeTa, CpeaHEB3BELLEHHYIO MO TOYHOCTM OLEHKY U ee CTaHA4APTHYHO
OoLWwKnbKy.

5.11 Ha HauyanbHbIX CTAaAMAX MPOEKTUPOBAHWUA [AOMNYCKAeTCA OnpeAeneHue napameTpos
H6UHOMMaNbHOro pacnpeaeneHuns rpadoaHanUTUYECKUM METOAO0M No Gpopmynam:

$=(Qs+ Qs - 2Qs0) / (Qs - Qgs); (5.18)
0 =(Qs - Qos) / (@s - Dos); (5.19)
Q. Qso - P50 0, (5.20)

rae Qs, Qso, Qos - 3HAYEHUA PACXOA0B BOAbl BEPOATHOCTU NPEBbIWEHNA COOTBETCTBEHHO 5 %, 50 %,
95 %, yCTaHOBNEHHbIE NO CrAAXKEeHHOM 3MNUPUYECKOI KPMBOM pacnpeeneHus;

®s, @so, g5 - HOPMMUPOBAHHbIE OpAMHATBI OUMHOMMANBLHOW KPUBOW pacnpeaeneHus,
COOTBETCTBYIOLLME BbIHUCAEHHOMY 3HAYEHUID KO3dPUUMEHTA CKOWEHHOCTU S.
3HayeHne KoadppuumeHta acummeTpumn Cs onpenenatoT nNo GyHKLMOHANbHOM
3aBUCUMOCTU OT KoadpPpuumenTa S [5].

5.12 B cnyyae HEOAHOPOAHOCTU MCXOAHbIX AAHHbIX TMOAPOMETPUYECKUX HabAoAEHUI, Koraa
paccmMaTpMBaemblii pPsAA COCTOUT M3 HEOAHOPOAHbIX 3/IEMEHTOB TMAPOJIOTMYECKOTO PEXKUMA,
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3MMNUPUYECKME U aHANNTUUYECKUE KPUBbIE pacnpeieieHnA YCTaHaBAMBAOT OTAENbHO ANA KaXKaoMn
OAHOPOAHOM COBOKYMHOCTH.

O6LLyto KpMBYIO pacnpeaeieHUa BEPOATHOCTEN NPeBbIEHNS PACCUMTbIBAIOT HAa OCHOBE KPUBbIX,
YCTaHOB/IEHHbIX MO OAHOPOAHbIM 31EMEHTAM OAHUM M3 ABYX CNOcob0B:

a) NPU HaNMUUK B KaxKAOM roay HabnoaeHuin 3a BCEMU O4HOPOAHbIMU 3/IEMEHTaMU BOAHOTO
PeXMMa Pekun (n1, = n2 = N3 = n) eXerogHyt BEepPOATHOCTb NPEBbIWEHUA Py paccMaTPUBaEMOM
rMAPOJIOrMYECKOM XapaKTEPUCTUKKU NPU NI0BOM ee 3HaYeHUn onpeaenatoT no dopmyne

P=[1-(1-P1)(1-P2)(1-Ps)] 100, (5.21)

rae P1, Py, P3 - exXeroaHble BEPOATHOCTM NPEBbIWEHNA OAHOPOAHbIX SN1EMEHTOB.
[na aByx og4HOPOAHbIX TMAPONOrMYECKUX XapPaKTEPUCTMK dopmyna (5.21) NpUHUMAET BUA:

P = (P1+ P2 - P1 P;) 100; (5.22)

6) ecnM B Kaxkaom roay WMMeeTcs /AMlb OAHO 3HAYeHWe 3/1eMeHTa pPaccMaTpuBaemol
TMAPOJIOTMYECKOW XapPaKTePUCTUKM, eKerogHble BepOATHOCTU MpeBbllleHMA npu nobom ee
3HaYeHuM onpeaensaoT no popmyne

mA Py tn

b

P=

ECREC T (5.23)

rae ni, Nz, N3 - YACNO YNEHOB OAHOPOAHbIX 31EMEHTOB. [Na ABYX reHeTUYecKM OAHOPOAHbLIX
anemeHToB popmyna (5.23) NpUHUMAET BUA;:

P= (nllol +n2‘P2)
(o +23) (5.24)

Mpu HanuumMm B paay HabnoaeHUA HyNeBbiX 3HaYEHUIA paccCMaTpMBaAEMOM TMAPO/IOrMYECKOM
XapaKTepUCTUKN (HanpuMmep, MUHUMaAJbHble pPacxolbl BOAbl) eMKerogHble BepPOATHOCTU
npesblWeHMa onpeaenatoT no opmyne

P= anl

+

(O + ) (5.25)

BeposTHOCTM npeBbiweHus P, P2, Pz B dopmynax (5.21) u (5.22) BbiparkatoT B 404X €ANHMULbI, A
B popmynax (5.23) - (5.25) - B NpoLEHTax.

MapameTpbl KPMBbIX pacnpegeneHma OAHOPOAHbIX 3/EeMEHTOB YCTaHaBAMBAOT COr/1IaCcHO
TpeboBaHMaAm 5.5 - 5.9.

5.13 [nA Hambonbwero WUAM HaMMeHblero 4neHa paga HabnapeHui cnepyeT ykasbiBaTb
[OBEPUTENbHBIE MHTEPBA/IbI SMMUPUYECKON EXKEerogHOM BEPOATHOCTU NPEBbIWEHMA (NPUNOKEHME
B, Tabnnua 6.3).
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Ecin TOYKM 3SMNMPUYECKOW KPMBOM  pacnpefeneHua 3HAYMTeNbHO OTKNOHAKTCA OT
QHANUTUYECKON KPUBOM, PEKOMEHAYETCA Ha KAeT4yaTKe BEepOATHOCTEM ANA 3TUX TOYEK TaKKe
YKa3blBaTb A0BEPUTE/IbHbIE FPAHULLbI M OLEeHMBATb UX O4HOPOAHOCTb B COOTBETCTBMM C 4.6.

5.14 Mpu obbeaAnHEHUN AaHHbIX HabAlAEHWM MO rpynne CTaHUWM, a TaKXe Npu OLeHKe
AOCTaTOYHOM MPOAOIKUTENIbHOCTM PALOB HabAOAEHWI pPaccYMTbIBAOT CAyYalHble cpeaHue
KBaZpaTUYeCKMe NOrpeLlHOCTN BbIDOPOYHbIX NAapPaMeTPOB U KBAHTWUIEN pacnpeaeneHus.

CnyvaiiHble cpeaHuWe KBagpaTUMYEcKMe MOrpelHOCTU BbIOOPOYHbLIX CpeAHUX onpeaenatoT no
NPUBAUKEHHOM 3aBUCMMOCTH

(1+r)
= /
g (op \f”_) (l-r), (5.26)

KOTOPYHO NPUMEHSAIOT NpU KO3PPULMEHTE aBTOKOPPENALUN MEXKAY CMEXKHbIMU YNeHaMM paaa f,
meHbLlem 0,5. Mpu 6onbwnx KoaddUUMEHTAX aBTOKOPPENALMU UCNONL3YIOT GopMyny

2r 1-r"
1+ n-
oy n(l-r) 1-r
Oz = —
4 ‘\)'(; 1- 2r _l—r‘x

wz-D-n|" T-r 5.27)

CnyyailHble cpefHWe KBaApaTUyeckue OowWnbKn KoadpdpuumeHtToB Bapuauuu npu Cs = 2Cv
onpeaenaAoT Nno 3aBUCUMOCTH

C, |n(1+C} 14360

Ca+ac?V 2 1+7

T
(5.28)
CnyyaliHble NOrpeLHOCTN APYrMX NapameTpoB pacnpeseneHus, KBaHTuaen u KoappuumeHTos
ABTOKOPPENAUMN MeXAay CTOKOM CMENKHbIX /IeT, PaccyMTaHHble MEeToAO0M MOMEHTOB, cieayeT
onpenenaTb Mo cneunanbHbiM Tabanuam, Noay4YeHHbIM METOAO0M CTaTUCTUYECKUX UCMbITaHWI [4].

5.15 [lpn Hannumm [OCTOBEPHbLIX CBEAEHWM O C/AYyY4alHbIX OTHOCUTENbHbIX CpPeaHUX
KBaZpaTUYECKMX MNOrPEeHOCTAX WCXOAHbIX AAHHbIX TMAPOMETPUYECKUX HaABNAEHUI OUEHKM
K03 OUUMEHTOB BapMaLMm U aCUMMETPUN YTOUHAIOT No popmynam:

2 _ 2 2
C,= J(C; 00)1(1"00)’, (5.29)

3 2
[T [Gare,
s 2 7 2 7 2 “8% Y9 |
1+ 30, C5, - o, Cy. — o,
# # (5.30)
Cy, Cs
roe %, TS - COOTBETCTBEHHO KO3IPOUUMEHTbI BapMaLuuMM U aCUMMETPUM, PacCyMTaHHble No

HabOAEHHbIM 3HAYEHUAM;
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O, - C/ly4aiiHan oTHOCMTENbHanA (B A0ONAX e4MHULbI) CPeAHAN KBadpaTUYeCcKas NorpelHocTb
MCXOAHbIX AAaHHbIX TMAPOMETPUYECKUX HabNoAEHNNA.

5.16 [lapameTpbl KpMBbIX pacnpeneneHua rmgposiorMyecknx XapakTepucTuK npu Haamymu
0D00CHOBAHHbIX CBEAEHMN O BblAAOWMXCA 3HAYEHUAX PEYHOro CTOKa ONpeaensoT cAeaylolmnm
obpasom.

Mpw yyeTe OAHOMO BblAAKOWErocA 3HAYEHUA TMAPON0TMYECKON XapPaKTEPUCTUKM, HE BXOAALLETO
B HEMPEPbIBHbIN N-NETHUW PAL, AAHHbIX TMAPOMETPUYECKMX HabatogeHUM:

a) MeToA0oM NpUBAUKEHHOro Hanbosblero npasaonogo06bms B 3aBUCUMOCTM OT CTAaTUCTUK Az, U
A3, onpegensembix no ¢opmynam:

vg 1G5 Q0 (5.31)
1(Qw, Ov N-1& O, O
- — Tlg — + :lg —
- N[Q ¢ »-lia @ Q]; (5.32)
6) MeToloM MOMEHTOB - N0 hopMyaam
= 1 N-1&
Q = _[Q + zQz]
Y G = (5.33)
- l [&-1]2 + ] ‘
| e n- 1 =
(5.34)

Mpw yyeTe 04HOrO BblAAKOLWErocs 3HaYEHUS TMAPONOTNYECKOM XapaKTEPUCTUKMN, BXOAALLErO B N-
NEeTHUIN pAag, AaHHbIX TMAPOMETPUUYECKUX HabAOAEHNA:

a) meToA40M NpUbAMKEHHOro Hambonbwero nNpasgonoAobua B 3aBUCMMOCTU OT CTaTUCTUK Az, U

Nl
SRy

A3, onpegenaembix no opmynam:

(5.35)
- ”'1 . .
g B Gl
”_] T e 2). (5.36)
6) MeToloM MOMEHTOB - N0 hopMyam
= 1 N-1¥&
Q=_[Q + ZQ:]
- (5.37)
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o
|
| —
b
|
B
Mz‘
kS
|
N —
'

(5.38)

B popmynax (5.31) - (5.38):

e . cpegHeapndmeTMyYecKoe 3HavyeHue, pacCiMTaHHOEe C YYeTOM BblAAOLWErocs 3Ha4YeHuA
pacxona BoApl;

N - YACNO NeT HenpepbIBHbIX HAbAOAEHUI;

N - yncno net, B TeYeHMe KOTOPbIX BblAatloWweeca 3Ha4YeHMe TMAPOIOrMYECcKO XapaKTepPUCTUKN
He 6blN0 NpeBbIWEHO.

Ncnonb3oBaHue popmyn (5.31) - (5.38) gonycKkaeTca AULWb B TOM C/y4ae, KOraa UcTopuyeckme
CBEAEHUA O BbIAAIOWEMCA TMAPONOrMYECKOM 3HAYEHUMM M 4YuCne NeT ero HenpesblweHuA
[L0CTaTOYHO 060CHOBaHbI. Mpon3BonbHOE 3aaHne Qy HegoMNyCTUMO.

5.17 BOKOBYIO MPUTOYHOCTb MENKAY CMEXHbIMU CTBOPaMWN ONPeaenanT OAHUM U3 CleayoLInX
cnocobos:

- CYMMMPOBaAHWEM PACXOA0B BOAbl MPUTOKOB C YYETOM BpemeHn goberaHua, Bnaaalowmx Ha
y4yacTKe MexAay ABYyMA CTBOPaMMU:

- N0 Pa3HOCTU CPeAHUX PACXOA0B BOAbl B HUXKHEM U BEPXHEM CTBOPAX Y4acTKa PeKu;
- METOZOM PYCNI0BOro BOAHOro 6anaHca;
- N0 MOAY/O CTOKa, onpeaenieHHOMY Mo KapTe AN YacTHOM naowaau.

O6paboTKy pagoB OOKOBOM MNPUTOYHOCTM OCYLLECTBASAIOT B COOTBETCTBMM C HACTOALLMUM
pasgenom.

I'ox0BOJi CTOK BOJBI M €r0 BHYTPHUI010BO€E pacnpeaejieHne

5.18 MNpu onpeaeneHnn pacyeTHbIX r’MAPOIOrMYECKMX XapaKTEPUCTUK ro40BOro CTOKa BOAbI PEK
M ero BHYTPUro40BOro pacnpeaeneHns HeobxoaMMo BbINONHATL TPe60BaHWUSA, N3/T0XKEHHbIE B 4.3 -
4.151 5.1 - 5.16.

5.19 OnpepeneHne pacyeTHOro KajfieHAApHOro BHYTPUroA4OBOro pacnpefeneHua CToKa npwu
ONUTENbHOCTU pPAaoB HabnoaeHwut n, pasHon 15 rogam mn 6onee, npousBoAAT CaeayrOWMMMU
MeToAaMM:

- KOMMOHOBKMU;
- peanbHoro roaa;

- CpeaHero pacnpeneneHns CToKa 3a rofbl XapakTepHOW rpaaaumm BOAHOCTH.
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5.20 PacyeTbl BHYTPUIroA0BOro pacnpeneneHns CToKa peK Npon3BoaAT MO BOAOX03AMCTBEHHbIM
rogam (Bl), HauMHalOWMMCA C NEepBOro MecAua MHOrOBOAHOrO ce30Ha. B oTAenbHbIX c/iyyanx
BO3MOXHO BbIMOJIHEHWE pacvyeToOB BHYTPUro40BOro pacnpeneneHna CToka Ana rmaposiormyeckmnx
NeT, HayMHaLWMXCA C MNepBoro Mmecaua nepuoga HAKONAEHWs BAnarn, UAnm pna obblYHbIX
KaneHaapHbix net. lNpu pacyeTax BHYTPUro4OBOro pacnpefeneHua CToKa LuenecoobpasHo
nepeBoanTb Pacxobl B 06bEMbI CTOKA B KM3 MM B ThIC. M3, TaK KaK Npu 3TOM yYMUTbIBAIOT pas/inumne
B UMcae AHEeN He BUCOKOCHbIX M BUCOKOCHbIX JIET U B YMUC/Ie CEKYH/A, B pa3Hble mMmecsilbl roga.

B 3aBMCMMOCTM OT TMNa BOAHOIO PEXMMA PEKN U Npeobnaaatowero Buaa UCnoib3oBaHMA CTOKa
PEKN BOAOXO3ANCTBEHHLIN ro4 AENAT Ha ABa PasIMYaloWMXCA MO AAUTENIbHOCTM nepuoaa:
ammutupyowmin (/M) n Heammutupyowmie (HN). a AMMUTUMPYIOWMIK Nepuos COOTBETCTBEHHO Ha
ABa ce3oHa: aumutupytowmin (1IC) n Heammutupyrowmin (HC). TpaHUubl CE30HOB Has3HavaloT
e4MHbIMU AN1A BCEX /IET C OKPYrIeHNEM A0 Mecaua.

5.21 PacuyeTHoe BHYTPUrO4OBOE pacnpeaeneHue Meca4yHoro (a B OTAENbHbIX CAyYyasx W
[lEKaQHOro) CTOKa OnpefensloT AAA BOAOXO3AWCTBEHHOrO rofAa PacyeTHOW BEPOATHOCTU
NPEeBbIWEeHUA Ppacy, COOTBETCTBYIOWEN 3a@aHHOM NPOEKTHOW o0becne4yeHHOCTU rapaHTUPOBAHHOM
oTaaun. JAnTenbHOCTb 1 MHOTO/IeTHEero nepuoaa, HeobxoamMmas ANA onpeaeneHns PacyeTHoro
KaNeHOapHOro BHYTPMroA40BOro pacnpefeneHua CTOKa, AO0/IKHA YAO0BNETBOPATb TpeboBaHMAM
NyHKTa 5.1. B 3aBMCMMOCTM OT A0CTAaTOYHOW A/NIMTENBHOCTU HabnoAeHul 1, onpeaeneHHoW no
YKa3aHHOMY KpWUTEPUIO TOYHOCTM, BbIAENAIOT CAeaylolMe Trpynnbl NeT: Mo  rpagaumnsam
BEPOATHOCTEN NPEBbILLEHNSA CTOKA PEKN 33 BOAOXO3ANCTBEHHbIN ro4, a B METOA4aX KOMMOHOBKU U
peanbHOro rofa Tak»Ke U1 3a OTAe/IbHble PacyeTHble Ce30HbI.

Mpw nepuoae HabnogeHut n ot 15 o 30 neT BbIAENAOT TPU FPYNMbl 1ET: MHOFOBOAHbIE oAbl
(P < 33,3 %), cpeaHune no BogHocTu roabl (33,3 % < P < 66,7 %) n manoBogHble rogbl (P > 66,7 %).
Mpu NPOAO/IKUTENBHOCTN HabtoaeHUI 6onee 30 NeT BbIAENAKT NATb rPyMn: 04EeHb MHOTOBOAHbIE
rogbl (P < 16,7 %), mMHorosogHble roapl (16,7 % < P < 33,3 %), cpeaHue no BogHocTu roapbl (33,3 % <
P < 66,7 %), manoBogHble roabl (66,7 % < P < 83,3 %) n oyeHb masioBogHble roabl (P > 83,3 %).

Bo Bcex meTozax pacyeTta Mo 3HaYEeHMAM CTOKa 3a OTAe/bHble BOA0X03ANCTBEHHbIE roabl (a B
METOA4aX KOMMOHOBKN M PeanbHOro roda M 3a pacyeTHble BHYTPUTOA0BbIE MHTEPBA/Ibl BPEMEHU:
TNMUTUPYIOWMIA Nepuod, AUMUTUPYIOLWMUA CEe30H, HEAMMUTUPYIOLWMUA CE30H, AUMUTUPYIOLLNIA
MecAl, M Ap.) OonpeaenaloT pacyeTHble KBaHTUAKW. CTaHAAPTHbIMW  KBAHTUAAMU  KPUBbIX
pacnpeneneHma BepOATHOCTEN CTOKA ABNAAKOTCA caedylolme: AN MHOroBOAHbIX fieT, Nepuoaos,
ce30HOB 1 mecaueB - 1 %, 3 %, 5 %, 10 % n 25 %; anAa manoBogHbIX €T, NePMO[0B, CE30HOB U
mecaues - 75 %, 90 %, 95 %, 97 % n 99 %, ana cpeaHmx no BogHOCTU neT - 50 %.

5.22 MNpun ncnonb3oBaHMM MeToAa KOMMNOHOBKM pacnpeaeneHme CToKka no nepmosam n cesoHam
roga onpeaenatoT cnegyowmnm obpasom. PacueTHble 3HaYeHMA CTOKA 3a BOAOXO3ANCTBEHHbIN rof,
NMMUTUPYIOWMIA Nepuos, AVUMUTUPYIOWMA CE30H U NUMUTUPYIOWMIA MecAL, OnpenenarT no
COOTBETCTBYIOLLMM aHAIMTUYECKMM KPUBbIM pacnpeneneHuns CToka ¢ MCNoJIb30BaHMEM NMPUHUMNA
PaBEHCTBA PACYETHbIX BEPOATHOCTEN NPEBbIWEHUA CTOKA Ppacy 3@ BOAOXO3AMCTBEHHbIN roa, Pgr,
NMMUTUPYIOWMUIA Nepuos, Pan, IMMUTUPYIOWMNIA CE30H Phc M AMMUTUPYIOWMIA Mecal, Paw. CTOK 3a
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HEeNMMUTUPYIOLWMIA Nepuog, onpeaenatoT No Pa3HOCTU PACYeTHbIX 3HA4YeHUM 06bemoB CTOKa 3a
BOAOXO3AUCTBEHHbIMA 04, U NIMMUTUPYIOWMIA Nepuoa, CTOK 32 HEAUMUTUPYHOWMIA Ce30H - No
Pa3HOCTU pacyeTHbiXx 06bEMOB CTOKA 33 AMMUTUPYIOWMA NEepuos U NMMUTUPYIOLMIA Ce30H, a
CYMMapHbI/ 06 beM CTOKA BCEX HEIMMUTUPYIOLLMX MECALEB BHYTPU HEAMMUTUPYIOLLETO CE30Ha - NO
Pa3HOCTU pacyeTHbIX 06BEMOB CTOKA 33 IMMUTUPYIOLLMIA CE30H U TMMUTUPYIOLLMIA MecAL,

PacuyeTHble 3HaYE€HUA MECAYHOrO CTOKA BHYTPU IMMUTUPYIOLLETO CE30HA U HEIMMUTUPYIOLLLETO
cesoHa onpegenaAlT C TaKMM pacyeTom, 4Tobbl MNOAYyYMTb ANA 3TUX CE30HOB Haubonee
HepaBHOMeEpPHble pacnpeaeneHusa cToka. C 3TOWM LEeNblo BHYTPU KaXKAOTO M3 3TUX CE30HOB,
BXOAAWMX B COOTBETCTBYIOLLY Fpynny BOAHOCTW, MecCsAYHble 0bbeMbl CTOKa pacrnonaratoT B
ybbliBaloleM nopAagKe C yKasaHMeMm KafieHAapHbIX MecALEeB, K KOTOpbIM OHM oTHocATcA. [ns
COCTaBHOro nepuoga (Hanpumep, AN AMMUTUPYIOLEro nepuoaa), BKAtovatowero B ceba aga
Ce3oHa (NMMUTUPYIOWMA CE30H W  HEeNUMUTUPYIOWMI Ce30H), MecAYHble 06bembl CTOKa
pacnosaraloT B nopagKe ybbiBaHMA OTAENbHO AONA KaXKAOro M3 COCTaBAAOWMX WX CE30HOB
(MMMUTUpPYIOWMIA CE30H U HENUMUTUPYIOWMIA Ce30H). KaXKAomy paHXMPOBaHHOMY MeCAYHOMY
3HAYEHMIO KaXa0ro U3 m neT, BXOAALLMX B paCCMaTpMBaeMyto rpynny BOAHOCTU, MPMUCBaMBatOT CBOWM
nopAaKoBbIi HOmMep. [nA Bcex m NeT AaHHOW rpynnbl BOAHOCTU NPOU3BOAAT CYMMWUPOBAHWUE
MECAYHbIX 0ObEMOB CTOKa, MMEOWMUX OAUHAKOBbIE MNOPAAKOBbIE HOMEPA B MONYYEHHbIX
PaHXMPOBAHHbIX UX BHYTPUCE3OHHbIX pagax. MyTem CNoXKeHua 3TUX CYMM ANA BCeX kK MecAUEB,
BXOAAWMX B PacCMaTpMBaeMblii CE30H, HaxoA4AT MX CYMMYy 3a Ce30H. [leneHMem Cymm CTOKa
MEeCALEB, UMEIOLLMX O4MHAKOBbIE MOPAAKOBbIE HOMEPA, Ha UX 0BLLYI0 CYMMY 33 CE30H ONpeaenatoT
OTHOCUTENIbHOE BHYTPUCE30HHOE pacnpeaeneHune CToKa (Mo mecauam BHYTPU ce30Ha B A0/AX OT
e4uHMLUbl UAN B MPOLLEHTAaX OT CyMMapHoro obbema CToOKa). MMonyyeHHbIM cpegHMM 3a m neT
MecCAYHbIM gonam (Mnn %) BMeCTO MPUCBOEHHbLIX PaHee MopAAKOBbIX HOMEPOB MNPUCBaMBAlOT
Ha3BaHMA TOro KaJeHAApPHOro MecsAua, KOTOpbIM BCTpeyancs Hambosee 4acTo NPU CAOMNKEHUM
YKa3aHHbIX M 3HaYeHUIA MeCcAYHOro CTOKa OAMHAKOBOro HOMepa M3 BCex JIeT paccMaTpuBaemoi
rpagauum BoAHOCTU. TaKUM Xe UM YyNPOLLEeHHbIM cnocobom (6e3 paHKMpoBaHMA U NePecTaHOBOK
MECAYHbIX 3HAYEHWUI CTOKa, TO €CTb METOAOM pacyeTa CPeAHUX MECAYHbIX 3HAYEHUW 3a rogbl
[laHHOM rpajauuu BOAHOCTM) HAXO4AT PacCyYETHble OTHOCUTE/IbHbIE MEeCAYHble 3HAYeHMA CTOKa
BHYTPW HEIMMUTUPYIOLLETO NEPUOAA.

PacyeTHble MecsYHble 3HAYEHMA CTOKA ONPEAENsloT KaK MPOU3BEAEHWMA UX OTHOCUTE/bHbIX
3HayeHuin (goneit OT Ce30HHOro) Ha pacyeTHOe 3HayeHMe CTOKa COOTBETCTBYIOLLEro Ce30Ha
3a/1aHHOI BEPOATHOCTU NPEBbIWEHUA. ITU pacyeTbl NPOU3BOAAT MO CE30HaM A8 Bcex mecaues Br.
OTHOCUTENbHOE BHYTPUIOA40BOE pacnpedencHue Meca4yHOro CToka B AonsAX (MAM npoueHTax) oT
obbemMa CTOKa 3a BOAOXO3ANCTBEHHbIN rog, BbIYUCAAIOT AeEHUEM PACYETHLIX MECAYHbIX 06BEMOB
CTOKa Ha pacyeTHoe rol0BOEe ero 3Ha4yeHme 3a4aHHOM BEPOATHOCTM NPEBbLILWEHMA.

MpuMmepbl pacyeTa BHYTPMUro40BOro pacnpeaeneHma CTOKa MeToA0M KOMMOHOBKM NpMBEAEHbI B
npuaosKeHun A n pabore [5].

5.23 OnpeaeneHune BHYTPUIrog0BOro pacnpeaeneHna CToka METO40M PeanbHOro roga OCHOBaHO
Ha BblbOpe pPacyeTHOro BOAOXO3AMCTBEHHOIO roAa M3 uymcna GpakTUYECKUX C MCNOb30BaHUEM
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npUHUMNa Hanbonblien 61130CTU BEPOATHOCTEN NPEBbLIWEHMA CTOKA 32 BOAOX03ANCTBEHHbIN rof,
NMMUTUPYIOWNIA  Nepuoa, NAUMUTUPYIOWMA CE30H U NIMMUTUPYIOWMIA MecCAl, K pPacyeTHOM
BEPOATHOCTU NPEBbILLEHNA. ITOT BbIGOP NPOU3BOAAT M3 YMcna j-x net (oTj =1 ao j = m; m - yncno
NneT C roAoBblIM CTOKOM 3afaHHOM rpajauuu BOAHOCTM) pPACYETHOW rpynnbl BOAHOCTU C
MCNO/Nb30BaHMEM C/IeyHOLLEero yC/a0BMUA:

AP; = (Psr - Ppacu)?j + (Pan - Ppaca)? j.# (Pnc - Ppacu)?j + (Ppm - Ppacy)®j, (5.39)

roe APj - cymMapHOe OTKNOHEHWE, KOTOPOE ONPEAENAIOT ANA KaXA0ro M3 m j-x
nccnenyembix BOA0OX03ANCTBEHHbIX /IET, BOWEALWNX B PaCYeTHYIO rpynny
NeT 3a4aHHON rpagaunmn BOAHOCTH;

Ppacy - pacyeTHan BEPOATHOCTb NPEBbILIEHUS, NPUHMMAEMan 04AMHAKOBOM ANA BCex
pacyeTHbIX MHTEPBA/IOB BPEMEHM:

Per, Pan, Pnc, Pam - 3HAYEeHMA BEPOATHOCTEN NPEBbIWEHMA CTOKA 3a BblOpaHHbIN
BO/ZLOX03AWCTBEHHbIV r0A, ¥ ero TIMMUTUPYIOLWMIA Nepuoa, MIMMUTUPYIOLW NI
Ce30H W JNUMUTUPYIOWMIA MeCAl, B PacYeTHOM CTBOpPE PEKW,
onpegensemble no KpMBOM BEPOATHOCTEN npesbilleHunn
COOTBETCTBYIOLLLEIrO CTOKOBOrO pAAa CornacHo 5.1 - 5.16.

B KauecTBe pacyeTHOro rosia NPUMHMMAlOT TOT BOAOXO3AMCTBEHHbIA rod, AN KOTOPOro no
dopmyne (5.39) nonyyeHoO HaMMmeHbLIee 3HayeHue APj. 3TOT BOAOXO3ANCTBEHHbIN rog, NPUHUMaAIOT
B KauyecTBe MOJAENN OTHOCUTE/IbHOrO BHYTPUroZA0BOro pacnpeneneHus CToka (B Aonax rogoBoro
obbema CToKa).

PacueTHoe pacnpegeneHue CTOKa B 3TOM METOAE BbIYUCAAIOT NMyTEM YMHOMEHUA MECAYHbIX
A0NeN CTOKa Ha roA0BOM 06BbEM CTOKA pacyeTHOM BEPOATHOCTM MPEBbIWEHWA, onpesensieMbli No
aHaZINTUYECKOM KpMBOM 0becneyeHHOCTMH.

5.24 MeTopa cpefHUX pacnpeneneHnin CToKa 3a BOAOX03AMCTBEHHbIN rof 3a4aHHOM rpagaumm
BOAHOCTM OCHOBAH Ha pacyeTe CpeAHUX OTHOCUTENbHbIX pacnpeneneHnin mecayHbix 06 beMOB CTOKa
OT roL0BOM UX CYMMbI MyTEM OCPeAHEHMA OTHOCUTEIbHbIX 3HAYEHUI CTOKa KaXKAoro i-ro mecaua 3a
BCE roAbl, BXOAsLME B TY UKW MHYIO rpagaLnio BOAHOCTU. ITU pacnpeaeneHns ABAATCA TUNOBbIMU
ONA KaXXAON OTAeNbHOW Tpynnbl XapaKTepHbIX NO BOAHOCTM feT. PacyeTHoe pacnpeaeneHue
MECAYHOr0 CTOKa BbIYUCASIOT NYyTEM YMHOXEHMA MeCAYHbIX A0NeN CTOKa MHTepecyoLel rpagaumm
BOAHOCTM HAa 0ObeM CTOKa 3a BOAOXO3AMCTBEHHbIN roA, 3a4aHHON BEPOATHOCTU MPEBbILIEHUA.
MocneaHuit onpeaenatoT No aHAIMTUYECKOM KpnBon obecnevyeHHOCTH.

[na paioHOB, B KOTOPbIX PacYeTHOE pacnpeaeeHne CTOKa Mo ce30HaM U MecsALLaM NPaKTUYeCcKu
He 3aBUCUT OT BOAHOCTU roaa, pacyeTbl pacCMaTPUBaeMbiM METOAOM CBOAATCA K YCTaHOB/IEHUIO
cpeAHero no BCcem rogam pacnpenenieHus CToka no mecauam (aekagam) B npoLeHTax oT rofoBoro
CTOKa.
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5.25 OnpegeneHve pacyeTHOro BHYTPUIOAOBOro pacnpeaeneHua CyTOYHOro PeYHOro CTOKa
BOZbl BHYTPM roa Uau XapaKTepHOro ero nepmMoaa, He3aBUCMMO OT XPOHOIOTMYECKOro X043 CTOKa,
NPOM3BOAAT NYTEM NOCTPOEHUS KPUBbIX NPOLOIKUTENBHOCTM CYTOYHbIX pPacxonoB Boabl. MoryT
MCMNONb30BaTbCA CNeayolmne BUAbl KPUBbIX:

a) cpeaHAA MHOrONETHAS roAoBas KpuBas MPOAO/IKUTENbHOCTM CYTOYHbIX PAacXOAoB BOAbI,
[la10LLLaA XapaKTEPUCTUKY CpeaHero MHOro/IeTHero TUNOBOro pacnpeneneHusa CyToOYHbIX PacxoaoB
BOAbI;

6) cpeaHAa MHOroNeTHAA KpMBaa NPOAOIKUTENbHOCTM CYTOYHbIX Pacxo4oB BOAbl 33 TOT UAM
MHOW pacyeTHbIN Nnepuos roga (HaBUraUuMOHHbIN, N1eCOCN/IaBHOM, BEreTaUUMOHHbIN 1 T.4.).

Bbibop KpuBOIM ONpeaensAloT XapaKTepoM pellaemol NpaKTUYeckor 3agaun. Kpusblie
NPOAOMKUTENIBHOCTU CYTOUYHbIX PAaCXOA0B BOAbI CTPOAT cieayowmm obpasom:

a) cpenHo MHOTONETHIO FOA40BYHO KPUBYIO NPOAOMMKUTENBHOCTU CYTOYHbIX PacXoAo0B BOAbI
onpepenaAlT NyTem ocpegHeHUA OpANHAT eXerogHbIX KPMBbIX CPeaHECYTOYHbIX PAacXo40B BOAbI
30-, 90-, 180-, 270- 1 355- CyTOUYHOM NPOAOIKUTENBHOCTU (MIN COOTBETCTBYHOLWMX OTHOCUTE/IbHbIX
NPOAO/IKUTENBHOCTEN CTOAHUA, PaBHbIX 8 %, 25 %, 50 %, 75 % n 97 % obwei AnUTeNbHOCTU roaa)
M abCcoNtoTHbIX (CPOYHbIX) 3HAYEHWI MAKCMMANbHOIMO M MWHMMANbHOIO PACcXo40B BOAbl 3a
KOHKpPETHble roapbl HabatoaeHUNn. AHaNOrMYHbIM 06PA30M CTPOAT CPEAHIO MHOTONETHIOW KPUBYHO
NPOAOKUTENBHOCTU CTOAHMA CPEAHECYTOYHbIX PAacXo4oB BOAbl 3@ TOT MW WMHOM PACYETHbLIN
BHYTPUroaoBoi nepmoa. Ee opamHaTbl MOTyT BbipaxKaTbCA B A0NAX CPeAHEMHOIONETHEro pacxoaa
BOAbl 3@ paccMaTpMBAeEMbI nepuog, (BereTaumoHHbIM, HaBUTraUMOHHbIM U T.4.), a abcuuccbl - B
AONAX ero ANUTENbHOCTY;

6) exeroHyl KpuBYI MNPOAOJIKUTENbHOCTU CYTOUYHbIX PAcxXoAoB BOAbl CTPOAT Ha OCHOBE
PacnoNOXeHHbIX B ybOblBalOWEM MOPSAAKE CYTOYHbIX PAacxo4oB BOAbl KOHKPETHOro roga. 3TMm
PaHXMPOBaAHHbLIM 3HaYEHUSAM NPUCBAMNBAIOT NOPSAAKOBble HOMepa ¢ 1-ro no 365-i1 unn 366-i. Mpu
5TOM B KayecTBe Pacxof0B BOAbl MPOAO/IKUTENbHOCTbIO cToAHMA 1 cyT M 365 (nam 366) cyt
MCNONb3YIOT AaHHble COOTBETCTBEHHO O MaKCMMaJbHOM M MUHMMAZbHOM CPOYHOM (a He
cpeaHecyTo4YHOM) pacxodax BOAbl.

KpuBylo NpoOAO/IKUTE/IBHOCTU CYTOYHbIX PACcXoAoB BOAbl A7 PACYETHOM YacTU KOHKPETHOro
roga (BereTaumMoHHOro, HaBUraLMOHHOIO, NE€COCM/IAaBHOrO Nepuoaa U T.4.) CTPOAT aHaNOTMMYHbIM
06pa3om Mo AaHHbIM O PAcNONIOKEHHbIX B yObIBatoWeM nopaaKe cpeaHecyTOYHbIX pacxoaax BoAbl
N UX NOPAAKOBbLIX HOMepax. 3T NOPAAKOBblE HOMepa MOryT HbITb 3aMeHEHbl UX OTHOCUTEIbHbIMM
XapPaKTepPUCTUKAMK, BblpaXKEHHbIMW B [0NAX MAM B NPOLLEHTax ob6LWero ynmcna B pPacyeTHOM
nepuvoge. BblboOp YyKasaHHbIX pPacyYeTHbIX BHYTPUroAOBbIX MEPMOAOB (BereTauMoOHHbIN U T.4.)
NPOM3BOAAT C Y4ETOM LiEIEN NPOEKTUPOBaAHMA U 0COBEHHOCTEN N3y4aemoro obbekKTa.

MakcHMAJILHBIN CTOK BOJbI BECEHHEIr0 M0JIOBOILS U J0K1E€BbIX NAaBOJIKOB

5.26 PacyeTHble XapaKTePUCTUKU MAKCMMa/NbHOIO CTOKa BOAbl PEK BECEHHEro MonoBoAbsA U
O AEBbIX NAaBOAKOB CAeAyeT onpenenatb cornacHo TpebosaHMam 5.1 - 5.16.
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5.27 [na pek C NpPOAONKUTENbHOCTbIO CTOSHUA MaKCMMa/bHbIX PAacXOAOB BOAbl BECEHHErO
NnofoBoAbA M [AOMAEBbIX MNaBOAKOB, PaBHOW CcyTKam W 6onee, pacyeT NPOU3BOAAT MO
CpeaHeCcYTOUYHbIM 3HAaYEHUAM, MEHEe CYTOK - MO CPOYHbIM PAcXo4am BOApbl.

MpuY NPOXOXKAEHMM MAaKCMMA/IbHOTO PAacXoAa BOAbI MeXAy CPOKaMU HabatoaeHU ero 3Ha4yeHne
onpeAenAtT Ha OCHOBE YCTAaHOBNEHUA COOTHOLEHUA MeXAY MIHOBEHHbIMW U CPeAHECYTOUYHbIMMU
€ro 3HaYeHUAMM MO AAHHBIM U3MEPEHUN APYIUX NeT ¢ HaMboNbWKMMKN pacxogamu BoAbl UAK NO
[aHHbIM PEK-aHaNOroB.

5.28 [Mpn HEBO3MOXKHOCTU Pa3aeNeHns MakCMMa bHbIX FOA40BbIX PaCX040B BOAbl HA MaKCUMYMbl
[OMAOEBbIX W TanblX BOA, [AOMYCKAeTCA MOCTPOEHME KPMBbIX pPacnpeseneHun exxeroaHbix
BEPOATHOCTEN NPEBbILEHMA MAKCUMAa/IbHbIX PAaCX0A40B BOAbI HE3aBMCUMMO OT UX NMPOUCXOXKAEHMUA.

5.29 MNpu HEOAHOPOAHOCTM MAKCMMas/lbHbIX PAacXOA0B BOAbl MCMNONb3YHT COCTABHbIE KPUBblE
pacnpegeneHua (cm. 5.12). [lonyckaeTca Tak:Ke NPUMEHEHME YCeYEHHbIX pacnpeseneHunii, Kotopble
pa3paboTaHbl ANA YACTHOrO C/Ay4yas, - pasgeNeHve Ha fABe OAHOPOAHblE COBOKYMHOCTM NO
MeAMaHHOMY 3HauyeHuto. CyLIHOCTb YCEYEeHMA KPUBOM pacnpeseneHuss CoCTOMT B TOM, 4TO
paccmMaTpuMBatoT TOJIbKO BEPXHIOKO YacTb KPMBOW pacnpeaeneHma MakCMMaslbHbIX Pacxog0B BOApbl.

OCHOBHOE pacyeTHOE BbIparKeHMEe [ANA OUEHKU CpegHero Xo No MeToay NpUBAUMKEHHO
Hanbonbliero NpasAonNoA06us UMeeT cieayowmii BUA,:

xo= %2 ¢ (C,), (5.40)

/2
.2

Xni2 = 1

roe ni2 . cpegHeapndmeTMyecKoe 3HaYeHUE BEPXHEN NONOBUHbI PAHXKUMPOBAHHOIO

paga (5.41);

-1
P(C,) = 142 Fne p| Zme
Pofo ) L% )L (5.42)

3pecb 3HayeHua pyHKuMm ¢ (C,) NnpuBeaeHbl B NpuaoKeHun b, Tabanua 6.4;
Y= 1/Cv2.

OuEeHKY MaKcMManbHOro npasaononobus koadduumneHta nsmeHunsoctn C, onpenenatoT yepes

4,

CTaTUCTUKY 4t C MOMOLLbIO TabyIMPOBaAHHOM 3aBUCUMMOCTM (NpunoxeHue b, Tabauua B.5), rae

2t - CTAaTMCTWKA, BbIYMCNAEMARA MO BEpXHE MNONOBMHE PaHXMPOBAHHOrO pAga (aHanorMuHo
NMONHOMY pacnpeseneHuto):

n/2
2le=

/?'2", - 1 Xni2
! ni2 (5.43)
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MopAAOoK pacyeToB NpPU UCNONb30BAHUN YCEYEHHOTO raMMa-pacnpeneneHuns cneayowmi:
- UCXOAHbIN pAg, pacnonaraeTcs nNo ybbiBaHUIo;

- N0 BbIpaXKeHwuto (5.41) HAXOAAT CpeaHee 3HaYeHne BepXHel NONOBMHbI PaHKMPOBAHHOTO PAAA
Xn/2

Ao .
7

- M0 BblpaXKeHuo (5.43) BbIYMCAAIOT CTAaTUCTUKY

A
- O MONYYEHHOMY 3HAYEHMIO ~ ** B COOTBETCTBUM C MPUAOXKeHMem B, Tabnauua 6.5 HaxoaAaT

3HauYeHune KoapoduumenTa Cy;
- NO BblpaKeHuto (5.40) HAXOAAT OLEHKY Xo;
- oTHoweHwue Cs / C, onpesensntoT B COOTBETCTBUM C 5.7.

5.30 PacueTHble MaKCMManbHble pacxosbl BOAbl 3apPery/IMpoBaHHbIX PEK ONpeaenatoT Ucxoas us
PacYyeTHOro MaKCMMa/IbHOFO Pacxona BOAbl PEK B €CTECTBEHHOM COCTOAHUW C Y4ETOM U3MEHEHUA
ero B pe3ynbTaTe XO3AMCTBEHHOW JAeAaTeNbHOCTM B 6acceriHe pekn U TpaHchopmauumm
NPOEKTUPYEMbBIMU UNUN AENCTBYOWMMU BOLOXPAHUAULLAMM.

Ha peKkax ¢ KacKaZHbIM pacnonoXeHMeM rMAPOY3/108 PaCHeTHble MaKCMMAbHble PAacXoapbl BOAbI
cnepyet onpeaenAtb C  y4eTOM  BAMAHWMA  BblleNexawmx T[uMapoy3NoB Ha MNPUTOK K
HUXKEepPacnoNoXKeHHbIM 1 BOKOBOW MPUTOYHOCTU MEXKAY TMAPOY3NaMMU.

5.31 K 3HayeHMAM pacyeTHbIX MaKCUMaNbHbIX PacxoaoB BoAbl Quyy BEPOATHOCTbIO NpeBblWeHus
0,01 % cnepyet npnMbaBAATb rapaHTUIHYIO NonpasKy A Qu%, onpegensemyto no popmyne

A Qo,01% = o Eo,01% Qo,01% / VN, (5.44)

raoe o - KoapOUUMEHT, XapaKTepusYyHLWMIA TMAPONOTMYECKYIO M3YYEHHOCTb PeK; NPUHMMAIOT
pasHbiMm 1,0 4NA rMAapoA0rMiyeckn N3y4eHHbIX peK, Koraa BbINOAHAIOTCA yC10BMA 5.1, BO BCEX
OCTa/NibHbIX cny4vasx - 1,5;

N - yncno net HabaLAEHUI C y4eTOM NPUBEAEHUA K MHOTO/IETHEMY Nepuoay;

Eoo1i% - BENMYMHA, XapaKTepusylowaa CcAyvyalHylo CpeaHiol KBagpaTUYEecKyto OLWKOKY
pacyeTHOro pacxoda BOAbl EMerogHon BepoATHOCTM npesbiweHna P = 0,01 %,
onpegensemas no npuaoxeHuo b, Tabanua b.6.

MonpasKa A Qo,01% A0NKHA NPUHUMATLCA paBHOMN He 6onee Yem 20 % 3HaYEHUA MAaKCUMAIbHOTO
pacxofa Bogbl Qoo1%. MPUHUMAEMbIN pacyeTHbIN pPacxod, C Yy4eTOM FapaHTUMHOM MOMNPaBKM He
OONKEH ObITb MeHbLUEe, YeM HanbobLNM HabAoAEeHHbIN pacxoa,

PacueTHble ruaporpagbl CTOKAa BOJbI PeK BeCeHHEro MoJioBOAbS M 10K1eBbIX ABOIKOB

5.32 PacuyeTHble ruaporpadbl CTOKa BOAbl BECEHHEro MONOBOAbA W A0XAEBbIX MNaBOAKOB
HeobXo0AMMO PacCUUTbIBATL MPU NPOEKTUPOBAHNN BOAOXPAHUULL, OTBOAE BOA, OT COOPYKEHUN B

www.pkb-titan.ru W TMTAH



nepuos nUx CTPOUTENbCTBA, PacyeTe 3aTONAeHMA NOMM U IMMAHOB, MPOMYCKe BbICOKMX BOA Yepes
AOPOXKHbIE U APYTrUe UCKYCCTBEHHbIE COOPYXKEHUA.

5.33 ®opmy pacyeTHbIx rugporpadoB MNPUHUMAIOT MO MOAENAM Hab/OAEHHbIX BbICOKMX
BECEHHUX NONOBOAUN AN AOXKAEBbLIX NAaBOAKOB C Hanbosnee HebnaronpuaTHOM nx dopmon, ana
KOTOPbIX OCHOBHbIE 31€MeHTbl rMApPorpadoB M WX COOTHOWEHUA A0MKHbI OblTb OAM3KM K

PaCyHETHbIM.

[na pacyeta OTBEPCTUIA OOPOXKHbLIX W APYrUX WUCKYCCTBEHHbIX COOPYMKEHUI AonycKaeTca
NPUHUMATb CXeMaTu3aumio rMaporpadoB CTOKa BOAbl PEK BECEHHEro NoAoBOAbA U A0XAOEBbIX
NaBOAKOB NO reoMeTpUYeCcKUM popmam.

5.34 Tnaporpadbl PeYHOro CToKa CAeAyeT PaccumUTbiBaTb NO paBHOO6ECNeYeHHbIM 3HAYEHUAM
MaKCMMa/IbHOrO pacxoda BoAbl, 06bema CTOKa BOoAbl OCHOBHOM BO/IHbI M 06beMa BCEro BECEHHETO
nosoBoAbA (40X AeBOro NaBoAKa) pacyeTHON BEPOATHOCTU NPEBbIEHUS.

5.35 PacuyeTHble ruaporpadbl CTOKa BoAbl PEK ONpenenaioT:

a) ANA BeCeHHero no/sioBogbA - NO CPeAHEeCcYyTOYHbIM pacxodam BOAbl;, ruaporpadbl
BHYTPMUCYTOYHOIO X0/Za CTOKa BOAbl PAcCYMUTLIBAIOT, €C/IM 3HAYEHWE MAKCMMaIbHOTO MFHOBEHHOIO
pacxona Boapl B 1,5 pa3a 60/blle COOTBETCTBYIOLLENO eMy CpeAHEeCcyTOYHOro pacxoaa BoApl;

6) Ana noXAeBbIX NAaBOAKOB - MO MIHOBEHHbIM PacxoAam BOApbl.

5.36 Bbibop MmeToa NOCTPOEHMA pacyeTHOro ruaporpada v HaTypHOW MOZENN 3aBUCUT OT 33434,
[ANA pelleHnsa KOTOPbIX OH UCMNO/b3yeTca:

a) nNpu NPOEKTUPOBAHUN TUAPOTEXHUYECKUX OOBEKTOB C OTHOCUTENIbHO HebOoNbLIoW
Perynmpyowen eMKOCTbiO BOAOXPAHUANLLA UCMONb3YIOT MOAENb OAHOBEPLINHHOMO ruaporpada ¢
HanbONbLIMM MAKCMMaNbHbIM PAacX040M BOAbI;

6) npy BONbLINX PEryINPYIOLMUX EMKOCTAX, COMOCTaBUMbIX C MOJIHbIM 06beMOoM M0/0BOAUN
(naBoaKoB), MCNONB3YIOT MOAE/Nb C HAMBONbLWIMM 06BbEMOM NosI0BOAbA (NaBoAKa) U Hanbonbluel
COCPEenoTOYEHHOCTbIO CTOKA B LLEHTPA/IbHOM YacTu ruaporpada;

B) AN PEK C MHOTOBEPLIMHHbIMU rMaporpadamm cnegyeT BbIOMpPaTb Takyld MOAENb U3 YMcna
MHOTOBOAHbIX J1IeT, B KOTOPOM Hambosbllaa BOJIHA MOCAE KOPOTKOro MPOMEXYyTKa cneayeT 3a
MeHblUel BONHOM;

r) NPy Kackage BOA4OXPaHWUMLL CTPOAT PacYeTHbIN rnaporpad NPpUTOKa K BEPXHEMY FMAPOY3NY U
rugporpadbl 6OKOBOM NPUTOYHOCTU MEXKAY rMapoy3namu. Mpu sTom BbIBUPAOT Moaenb, obulyto
[NA BCEro Kackaga;

A) ONA Pa3BUTbIX CUCTEM MHXKEHEPHOM 3alUMUTbl, BKAKOYAOWMX Hapaay C BOAOXPaHUAULLLAMM
06BaNoOBaHWE, PEryIMPOBaHME PYCNa PEKMU M ApyrMe MeponpuATUSA, CTPOAT pacyeTHble rnaporpadbl
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BO BXOAHOM CTBOpE Ha OCHOBHOM peke u ruaporpadbl 60KOBOM NPUTOYHOCTU Ha BCEM NPOTAKEHUN
WMHXXeHEepPHOM 3aLLnTbl NO 0bLWen Ans BCEN CUCTEMbI MOAENN.

5.37 OcHOBHble 31eMeHTbl pacyeTHOro ruaporpada CToKka BOAbl PEK: MAaKCMMabHbIA Pacxos,
BOAbl, 06bEM BECEHHEro nosoBoAbsA (40XKAEBOro NnaBoka), 06bem OCHOBHOW BOJIHbI pPacyeTHOM
BEPOATHOCTM MNpPEBbIWEHUA, a TakXKe OOKOBYHO MNPUTOYHOCTb ONPeaenatT Mo AAHHbIM
rMapomeTpuYecKmx HabatoaeHun cornacHo TpebosaHmam 5.1 - 5.17.

5.38 O6wyto NPoAOAKUTENBHOCTb BECEHHETO N0JI0BOAbA ANA BONbLUIMX U CPeAHUX PEK, BKAKOYaA
00X AeBble MAaBOAKM HA Cnage N0A0BOAbA, MPUHUMAKOT OAMHAKOBOWM ON1A BCEX SIET U CTBOPOB KaK Ha
OCHOBHOW peKe, Tak M Ha NPUTOKAX NPU YCI0BUU BKAIOUYEHUA B €e Npeaenbl NPOSONKUTENBHOCTH
BCEX NONOBOAUMN.

HasHaueHMe nepuoaa obuweir NpPoAOKUTENBHOCTU BECEHHEro MoN0BOAbA AOMyCcKaeTca
NMPUHUMATb NePeEMEHHbIM ANA Pa3HbIX NIET, HO OANHAKOBbLIM MO AJIMHE PEKMU.

MPOLONKUTENBHOCTD OCHOBHOM BOJIHbI, BK/IIOYAIOLLENA MAKCMMANbHYIO OpAMHaTy, crepyet
NPUHUMATb NOCTOAHHOW B NOABWMMKHbIX FPAHULAX AN BCEX NIET UCXOAA M3 YCIOBUA Hambonbliero
obbema cToKa (MpUTOKa) 3a NPUHATLIN Nepuoa,

5.39 Pacuyetr rugporpadoB BeceHHeEro nonoBoAba (40XKAEBOro naBoAKa) BbIMNOJHAKT
cneayowmmm meTogamm:

a) nepexofom OT ruaporpada-moLenm K pacyeTHomy ruaporpady nyTem yMHOKEHUA OpanHaT
rmgporpada-moaenu Ha KoadpduumneHTbl, onpegensemoie No Gopmynam:

ki=Qp/ Qm; (5.45)
k2 = (Vp - 86 400 Qp) / (Vim - 86 400 Qnm); (5.46)
ks = (V- Vp) [ (V'm - Vi), (5.47)

rae Qm, Qp - MaKCMMa/bHbIA CpeaHEecyTOYHbIM pacxos BOAbl BECEHHEro Mo/s0BOAbA WU
MrHOBEHHbIVN ANS A0XAEBOro NaBoKa COOTBETCTBEHHO AN1A rmaporpada-moaeny u
pacuyeTHoro ruaporpada, m3/c;

VmnV, - 06bem OCHOBHOM BOJIHbI COOTBETCTBEHHO ANA ruaporpada-moaenn u pacyeTHoro
rugporpada, m3;

V'm 1 V’p - NONHbIA 06BbeM BeCeHHero nosoBoabA (4OXKAEBOro NaBOAKAa) COOTBETCTBEHHO A/
rmaporpada-moaenu u pacyetHoro ruaporpada, m3;

6) nepexogom oT rugporpada-moAenM K pacyeTHomMy ruaporpady c nNpUMEHeHuem
KoapouumneHTa ki, onpeaensemoro no popmyne (5.45), n KoapduumeHta k: onpeaensiemoro no

dopmyne

ke = (qm / hm) (hp / Qp), (5.48)
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rae gm, Gp - MOAY/Nb MaKCMManbHOrO CPeAHEecyTOYHOro pacxoja BOAbl COOTBETCTBEHHO AA
ruaporpada-momenu u pacyeTHoro ruaporpada, m3/(c - kKm?);

hm, hp, - cnoli CTOKa BeCeHHero no/sioBoAbA (4OKAEBOro MNaBOAKA) COOTBETCTBEHHO AN
rmgporpada-moaenn M pacyeTHoro ruaporpada, mm. lNepexos OT ruaporpada-
MOZENN K pacieTHomy ruaporpady no MeToay, yKasaHHOMY B NyHKTe

6), BO3MOXKEH TONbKO NpX COBNOAEHUM YCIOBUN:

Yo =Ym; ks,p = ks,m,

roe Ym, Vp - KO3PPUUMEHT MNONHOTbI gnsa ruaporpada-momenn u pacyeTHoro rugporpada y
COOTBETCTBEHHO, onpegenaembiii no popmyne

y=qt/0,0116 h; (5.49)

ksm, ksp - KO3PPUUMEHT HECMMMETPUYHOCTU COOTBETCTBEHHO ANA ruaporpada-mogenun wm
pacyeTHoro rugporpada, onpeaensemoliit no popmyne

ks =hn/ h, (5.50)
g - MOAY/Ib MAKCMMa/IbHOTO CPeAHEro CyTOYHOMo pacxoda BoAbl;
h - cnoi cToKa BECEHHEro N0/10BOAbA ([0KAEBOr0 NaBoAKa), MM;
t - NPOAONKUTENBHOCTb BECEHHETO NON0BOAbLA ([0XKAEBOr0 CTOKA), CyT;
h, - cnoi cToKa 3a nepuoa Nnogbema BECEHHEro nosioBoAbaA (40K AEBOro NaBoAKa), MM.

KoopauHaTbl pacyeTHoro rugporpada onpesenstor B 3aBUCMMOCTU OT KO3bPUUMEHTOB ki 1 k: No
dbopmynam:

Qi = Qim k3; (5.51)
ti=timkt, (5.52)

roe Qim, Qi - pacxoAbl BOAbI B i-t0 e4MHULY PaCYeTHOro BpeMeHM COOTBETCTBEHHO Ans rmaporpada-
MOZENN K pacyeTHoro rmaporpada, m3;

tim M t: - opAMHaTa BPEMEeHM COOTBETCTBEHHO Ans rugporpada-moaenn U pacvyeTHOro
rmaporpada.

3a Hayano oTcyeTa BpPEeMEHU tim MNPUHUMAIOT Hayano MNoAbEMA BECEHHEero nos0BoAbA
(noxkpesoro naBoaka).

5.40 OnpepeneHve rngporpadoB BHYTPUCYTOYHOIO XOZa CTOKa cieayeT NpPoOu3BOAWUTL MO
MeToAy, YKazaHHOMY B 5.37; 0603HaveHus B popmynax (5.48) - (5.50) npuHUMaIOT cieaytoLme:

Gm, Qp - MOAYb MAaKCUMa/IbHOrO MIHOBEHHOTIO PACcXoAa BOAbl COOTBETCTBEHHO ANA rnaporpada-
MoAenun n pacyetHoro ruaporpada, m3/(c x km?);
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hm, hp - MaKCMManbHbI CYTOYHbLIA CNOM CTOKA BECEHHEro NoaoBOAbA COOTBETCTBEHHO ANA
P
rnaporpada-moaenu n pacyeTHoro ruaporpada, mm;

hn - cnoit cToka 3a nepuoa NogbemMa MakCMManbHOM CYyTOYHOM BOJIHbI BECEHHErO NMONOBOAbBA,

MM;
t - NPOAONKNTENbHOCTD MAaKCUMA/IbHOM CYTOYHOM BOJIHbI BECEHHETO NO/10BOAbSA, CYT U MEHEE.

MuHMMaIbHBINA CTOK BOABI PeK

5.41 OnpegeneHne pacyeTHbIX MMHMMANbHbLIX PACXOA40B BOAbI MNPU  HAAMYUMU  OAHHbIX
rTMAPOMETEOPO/IONNYECKMX HabNoAEHMA [0CTAaTOMHOM MNPOAO/IKUTENbHOCTM NPOU3BOAAT MO
KPMBbIM 00ecneyeHHOCTM, annpoKcuMupyembim pacnpegeneHmem [MupcoHa Il TMna wam
TpexnapameTpuyeckum pacnpegeneHnem Kpuugoro-MeHkena (cm. 5.3). MNpu HeogHOpPOAHOCTU
paga HabNwoAeHUN NPUMEHAIOT ycevyeHHble (cm. 5.29) uMaM cocTaBHble (cm. 5.12) KpuBble
pacnpeneneHmsn exxerofaHblx BepOATHOCTEN NPEBbILLIEHUSA.

MpW 3HAYUTENbHbBIX PACXOMKAEHUAX AHAIUTUYECKON KPMUBOM MU GAKTUYECKMX AAHHbIX B HUXKHEMN
yacTn (peskoe OTK/IOHEHME OAHOM - ABYX MNOCNeAHUX To4yeK, 0bycnoBneHHoe U3NYEeCKUMMU
NPUYMHAMM) NPUMEHAIOT IMMUPUYECKME KpuBble obecneyeHHOCTU. Takue KpuBble WMeT
[OCTAaTOYHO NNABHbIV BUA B OCHOBHOWM YacTu U pe3Kuii n3rnb B HUKHe. O6bIMHO OH NPUXOAUTCA Ha
30HYy obecneyeHHocT B 90 % - 97 %.

Mpn HanuumMm HyneBbiX PACcXoO4OB BOAbl B pAay HabawogeHW pacyeTbl NPOM3BOAAT B
cooTBeTCcTBMM € 5.12. a B CAy4ae HECOOTBETCTBMA MOJIYYHEHHOM aHANUTUYECKOW KpUBOM
HabNtoAEeHHBIM 3HAYEHMAM - MO SMNUPUYECKOM KPUBOM BEPOATHOCTEN NPEBbLIWEHUA.

5.42 [Ina pacyeToB MCNOJMb3YIOT MUHUMAJIbHbIE CpeAHeCyTOUYHble, cpegHemecadHble nan 30-
CyTOYHble (He KaneHgapHble) pacxoabl BoAbl, HabntoAaBWIMECA B 3UMHUIA U (MIN) NeTHE-0CEeHHUI
CEe30HblI.

CpegHemecayHble MUHMMaNbHblE PAcXO/bl UCMONb3YIOT, €C/IM OHU He NpeBbllwakoT 30-CyToYHble
6onee yem Ha 10 %, B NPOTUBHOM CAy4ae NPUMEHSIOT cpeaHMe pacxoabl Boabl 3a 30 HeNpepbIBHbIX
CYTOK C HaMMEHbLIMM CTOKOM B paccmaTpMBaeMom ce3oHe. Mpu 4YacTbix NaBoAKaXx M KOPOTKUX
MEeXKNaBoAouYHbIX nepuogax 30-CyTOouYHbIM Nepuoa AOMNycKaeTcs CoKpawaTtb Ao 24 cyT, yTobbl
MaKCMMaNbHO M36eXKaTb BKAOYEHNA NaBOAKOBbIX BOA, B NEPUOA MUHUMANbHOIO CTOKA.

MMWHMMaNbHBIV CYyTOUYHbIV pacxos BoAabl 06bluHO coBnaaaeT ¢ 30-CyTOUYHbIM (CpegHeMEeCcaYHbIM)
nepMoaomM MWHMMANbHOTO CToKa. OAQHAKO Ha peKax C YacTbiIMW MaBOAKAMM WX CPOKU MOTyT
3HaUYUTENIbHO Pa3INYaThCA.

5.43 MuHMManNbHbIA CcpeaHeMecAYHbI (KaneHaapHbli) pacxod BOAbl  pPeKoMeHAayeTca
MCNO/1b30BaTb B pacyeTax, KOraa paccMaTpUBalOT CTOK 33 3MMHUN CE30H A5 PeK, HaxoAswmxca
BOCTOYHee rpaHuLbl: JTaaorKCKoe 03epo - Bepxosba pek [Henpa u Ok - cpeaHee TedyeHue [oHa -
yCTbe BoArun, nnm cToK 3a IeTHE-OCEHHMM CE30H ANA PEK, PACMONO0XKEHHbIX FOXKHEe rpaHuLbl: CaHKT-
MNetepbypr - Mepmb - MarHutoropck - TiomeHb - HoBocubUpCK - BapHayn, UCKA4Yaa pPeku
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CeBepHoro KaBkasa. [114 ocTanbHbIX paliOHOB B pacyeTax c/ieayeT UCNoNb30BaTb MMHMMA/bHbIe 30-
CyTOYHble (He KaneHaapHble) pacxoabl BoAbl.

HauBbicime ypoBHM BOABI PeK U 03ep

5.44 PacyeTHble HauBbICLLIME YPOBHM BOAblI PEK B CTBOPE NOCTa ONPeAenatoT Mo aHaIMTUUYECKOM
KPUBOW pacnpeneneHmsa BEPOATHOCTEN MPEBbILEHUS eXKeroAHblX HaumBbICLUMX MFHOBEHHbIX WM
CPOYHbIX YPOBHEM BOAbI 32 Nepnog MHOroNeTHUX HabatoaeHui. Mpu HeOA4HOPOAHOCTU HAUBbLICLINX
YPOBHEW BOAbl  AOMYCKAeTcA  WUCMONb30BaHME  3MMUPMYECKMX  KPUBbIX  BEPOATHOCTEMN
pacnpegeneHus.

Ona pek, HauBbICLLME YPOBHU KOTOPbIX HabnatoaaloTca B pasHble ¢asbl BOAHOIO M 1e40BOro
peXxnumoB, npomnsBoaAaT 0b6paboTKy OAHOPOAHbLIX PAAOB YPOBHEN, COOTBETCTBYIOLWLMX CHEroBOMY
NoN0BOAbBIO, AO0XAEBbIM MaBOAKAM W NAaBOAKAM JIeAHWMKOBbLIX BOA, NPU CBOOOAHOM COCTOAHWUM
pycna, a TakKe MaKCMMabHbIX YPOBHENM NPU 3aXK0Opax U 3aTOpax, OCEHHEM N BECEHHEM S1e40X04aX.
BepoATHOCTb MpeBbIIEHNA HAMBLICWIMX FOA4OBbIX YPOBHEW BOAbl CnegyeT onpenenatb B
COOTBETCTBUU C 5.2.

Mpwn onpeageneHnun BEPOATHOCTH npesbileHnA BbiCLLEro NCTOpUYECKOro YPOBHA,
YCTaHOB/1EHHOIO NO AaHHbIM OMNpPOCa Kutenem nnm dPXNBHbIM UCTOYHUKaM, NPUHNUMAIOT YNCNO NET,
B Te4yeHne KOTOpbIX OH He 6bin npesBbllWeH.

OnpeaeneHne pacyeTHbIX HAMBbLICLLIMX YPOBHEN BOAbl 03ep cneayeT NPOM3BOANUTb MO KPUBbIM
pacnpegeneHna BePOATHOCTEN MPEBbLILEHUA YPOBHEN TEMM e MPUemMamu, 4To M ANA pek. B
3aCyLWIMBOMN 30HE, YYUTbLIBAA HAaNUUMEe ANUTENbHbIX KBA3ULMKANYECKUX KoNebaHUli YPOBHA BOAbI
03ep, HeoHX0AMMO BbINOHATL CNeLManbHble BoA0b6aNaHCOBbIE UCCNEA0BAHUSA C UCNONb30BAHMEM
ZLaHHbIX N0 MOPPOMETPUN 03EPHOM KOT/IOBUHDI, @ TaK¥Ke apXMBHbIX U APYrMx MaTepuanos.

5.45 PacyeTHble YPOBHW BBEPX WM/IM BHU3 MO TEYEHUIO PEKM B C/lydae CBOBOAHOrO COCTOAHUS
pycna nepeHocaT No 04HOMY M3 Tpex cnocobos:

a) No KpusbiM pacxoaoBs Boabl Q = f (H);
6) NO KPMBbIM CBA3M COOTBETCTBEHHbIX YPOBHEN BOAbI;

B) MO NPOAOAbLHOMY NPOPUAI0 BOAHOW MOBEPXHOCTM C YYETOM €€ YK/IOHA MPU BbICOKOM YPOBHE
BOAbI.

MepeHoc ¢ nomouwbio KpuBbIX Q = f (H) ocywecTBAAOT Ha 6ECNPUTOUYHBIX U ManoNPUTOYHbIX
y4yacCTKax peK 3Ha4YMTeNbHOW MNPOTAXKEHHOCTU, ecv ANA ONOPHOro CTBOPa MMEETCA HaAerkHas
KpMBaa pacxo4oB BOAbl W AaHHble MHOFONETHUX HabNAeHMM 3a CTOKOM, MO3BOAANOLLME
onpeaennUTb MakCMMabHbIA PacxoA BOAbl PacyeTHON BEPOATHOCTU NpeBbilleHMA. B aTom ciyyae
Ha y4YacTKe MPOEKTMPOBAHUA OTKPbIBAOT OAMH MAU HECKOJIbKO BPEMEHHbIX MAPOIOrMYeCcKmX
NOCTOB W NPOM3BOAAT NapansiesibHble C ONOPHbIM NOCTOM HabloAeHMA 33 YPOBHAMMW. YUUTbIBAA,
YTO COOTBETCTBEHHbIM YPOBHAM Ha y4aCTKe OTBEYAET OAMH U TOT XKe Pacxos BoAbl, CTPOAT B €ANHON
cucTemMe OTMETOK KpuBble Q = f (H) ANnA KaXKAOro U3 CTBOPOB, KOTOPble 3KCTPanoaupyloT A0
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pacyeTHOro MakcMmyma pacxozaa. Mo aTum KpmMBbIM ONpeaenaoT COOTBETCTBYOLME €My 3HaYEHUS
pacyeTHbIX HaMBbICLUMX YPOBHEN B CTBOPAX BPEMEHHbIX MOCTOB M MO HUM CTPOAT NPOAOAbHbIN
npodunb BOAHOM NOBEPXHOCTMU.

Cnocob nepeHoca pacyeTHOro HamBbICLIEro YPOBHA BOAbI MO CBA3M COOTBETCTBEHHbIX YPOBHEWN
TpebyeT cobnogeHnA Tex Ke yC/NoBUM, YTO U B PACCMOTPEHHOM Bbiwe cnocobe. OTanume ero
3aK/1l0MaeTCA B TOM, YTO SKCTPanoanpyoT He Kpusble Q = f (H), a KpuBble CBA3N COOTBETCTBYHOLLUX
YPOBHeW. XapaKTep 3TUX KPUBbIX 3aBUCUT OT rMAPaBANYECKUX U MOPPOMETPUYECKNX OCOBEHHOCTEN
PEKM B CTBOPAxX NOCTOB U MeXKAy HUMU. [103TOMy AaHHbIM cnocob MoXKeT BbiTb MPUMEHEH, eCnu
napannenbHboiMm HabaAeHUAMM ocBeleHOo He meHee 80 % MHOrosIeTHen amnNanTyabl KonebaHuma
YPOBHA BOAbI B ONOPHOM CTBOPE U Ha/IMuMe HaZEeXKHOW CBA3M B BEPXHEN YAaCTU KPMBOM BbIABMIOCH
[OCTAaTOYHO OTYETANBO. KpMBble CBA3U CTPOAT NO eXKeroAHbIM 3HaYEHUAM MAKCMMa/IbHbIX YPOBHEM
BOAbl, XapaKTepPHbIM MNEepPeNoOMHbIM TOYKAM TFPadUKOB KoMebaHMA YPOBHA WU eXeOHEBHbIM
3HaYeHMAM YPOBHEW C y4eTOM BpeMeHu foberaHnA Boabl Mexay noctamu. CBA3b ypOBHEN cUMTatoT
YyO0BNETBOPUTENbHOMW, eCNn KoadduuneHT Koppenauum r 2 0,8.

MepeHoc ypoBHel BOAbl NO NPOAOAbHOMY NPodUAD BOAHOW MOBEPXHOCTM MPOM3BOAAT B
npeaenax HebONbLWMX MO ANMHE PEYHbIX y4acTKoB (1 - 3 KM) C y4eTOM 3aBMCMMOCTU YK/IOHa OT
YPOBHSA B YC/IOBUAX YCTAHOBUBLLIErOCA NOTOKa.

B ycTbeBbIX M NPUYCTbEBbLIX YYaCTKax pek B OTAe/bHble $a3bl UX pPeKMMa CneayeT yYuTbiBaTb
BO3MOHOCTb NOAMNOPA BOAbI CO CTOPOHbI BOAONPUEMHMKA. HauBbICLLIME YPOBHM B Npeaenax 30H
noAnopa NepeHocAT No KpMBOM nNoanopa.

Ecnn HauBbiClUME YPOBHW NPUXOAATCA Ha nepuog C NefoBbiMU ABNEHUAMWU, TO UX MEPEHOC
OCYLLECTBAAIOT NO rpaduKkam cBaA3n ypoBHen nnamn Kpmebim Q = f (H) ana oTKpbiToro (cBoboaHoro)
pycna v pacxoAam BoAbl, BbIYMCAEHHBIM No dopmyne

le% = Qp%/kQ, (553)

rae Qpy - pacxos, BoAbl B ONOPHOM CTBOPE;

kq - 3MMHUIA KO3PPUUMEHT, y4UTLIBAOLWMNIA USMEHEHUSA TMAPABINYECKUX XaPaAKTEPUCTUK BOAHOTO
NOTOKa B pe3y/bTaTe NeA0BbIX ABNEHUN (Nefoxoaa, 1eaocTaBa, CKONAEHUA baa).

Ecnum yyacTok NnpoeKkTMpoBaHMA MO YCIOBUAM Nef0BOro pexxnuma bonee nam meHee ogHOPOAEH,
TO 3UMHWUIN KO3IOOUUMEHT kg, XapaKTepPU3YIOLWMUIM TO UAN UHOE ABNEHWEe, MOXKeT OblTb NMPUHAT
OAVHAKOBbIM A5 BCeX CTBOPOB. [1py HEOAHOPOAHOM /IeA0BOM PEXMME YYMTbIBAOT pasanyue
3HauyeHUt kq OT CTBOpPaA K CTBOPY M 3HayeHuA 3Toro KoaddpuumeHTa onpeaensarT nyTem
CneumnanbHbIX NOAEBbIX UCCAeA0BaHMIA U PacyeToB.

MepeHOC HaMBbICLUIMX YPOBHEW BOAbI 03ep OT ONOPHOr0 BOAOMEPHOrO NOCTa K APYrMm MocTam
NPou3BOAAT NO rpaduKam CBA3M YPOBHEW BOAbl MU HENOCPEACTBEHHO MO B3aMMHO YyBA3aHHbIM
OTMETKaM C y4ETOM BOJIHEHWUS U BETPOBOrO HaroHa.
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5.46 MpoAOMKUTENBHOCTb CTOAHWUA BbICOKMX YPOBHEM YCTaHAaB/MBAIOT MO XPOHONOTMYECKUM
rpadmkam yposHel BOAbl B Nepuos NosOBOAWM M MaBOAKOB, Hanbonee HebnaronpuATHbIX NO
YCNOBUAM 3aTONNEHUA U MOATOM/IEHMA 3aCTPaMBaeMon TeppuUTopun. BepoATHOCTHbIE 3HAYEHUA
NPOAOIKUTENBHOCTU  CTOAHUA Tpy ONPEAEnAlT NO KPMBOM 06EcnevyeHHOCTU eXKerogHoM
ANUTENBHOCTU NPEBBILEHNA TON MU MHOM OTMETKM 3aTONIEHNA TEPPUTOPUMN (HaNPUMEpP, OTMETKM
BbIXO4a BOAbl HA Normy). C y4yeTomM NOSYYEHHOTO 3HAYEHUA Ty CTPOAT PacyeTHbIW rpaduk xona
YPOBHENM N0 MOAEeNn o4HOro U3 HabAAABLIMXCA NPOAOMKUTENbHBIX NONOBOAMA MW NABOAKOB.
MepecyeT opanHaT 1 abcumcc rpadmka NPOM3BOAAT C MOMOLLBIO NEPEXOAHbIX KOIPDPULUNEHTOB Ky 1
Kr:

K = (Hps% - Hu3) / (Hw - Hu3)
MKr=Tpx/ Tw, (5.54)

rae Hopw M Tow - MAaKCUMabHBIM PAcYeTHbIW YPOBEHb BOAbI, CM, M pacyeTHas NPOAOIKUTEIbHOCTb
CTOSIHWA YPOBHSA, CYT;

Hm n Tv - MaKCMMasbHbIA YPOBEHb BOAbl, CM, U NPOAO/IKUTENBHOCTb ANA MOAENbHOIO
rpadmKa KonebaHua ypoBHA BOAbI, CYT;

Hu.3 - OTMeTKa Hayana 3aTonsieHus.

6 OHPEAEJEHUE PACYETHBIX 'MIPOJTOTHYECKHUX XAPAKTEPUCTHK TIPHA
HEJOCTATOYHOCTHU JAHHBIX THITPOMETPUYECKHUX HABJIOJAEHUHU

O01mme mMoJ10KeHU s

6.1 Mpn HEAOCTAaTOMHOCTM [AaHHbIX FMAPOMETPUYECKUX HabAAeHUI napameTpbl KPMBbIX
pacnpegeneHna BepOATHOCTEN MMAPONOrMYECKMX XapaKTEPUCTUK, a TaKKe OCHOBHbIX 3/1EMEHTOB
pacyeTHoro ruaporpada HeobxoaMMO NPUBOAUTbL K MHOFOJIETHEMY Nepuoay C NpUBIeYEHUEM
[AaHHbIX HabNOAEHWNI NYHKTOB-aHa0rOB.

6.2 [lpuBeneHWe pPaACCMATPMBAEMOM TUAPONOTMYECKON XapPaAKTEPUCTUKU OCYLLECTBAAIOT B
CNyYanx, Koraa cpefHsaa KBaApaTMYecKas MOrpewHoCTb PAacyeTHOro 3Ha4YeHMA TMAPOAOrMYECKON
XapaKTepucTmkm npesbiwaeT 10 % aAnAa rogoBoro U ce30HHOro ctokos, 20 % - 418 MAaKCMMATBHOTO U
MMWHUMANbHOIO CTOKOB. CiyyaliHble cpefHue KBagpaTUYecKue MorpewHocTn onpeaenatoT
cornacHo 5.14.

6.3 OcHoBHble TpeboBaHMA Npu BbIbOpe NYyHKTOB-aHANOros npuseneHbl B 4.11. MNpu Bbibope
NMYHKTa-aHanora OCHOBHbIM KpUTEpPMEM ABAAETCA HAZIMYME CUHXPOHHOCTM B KonebaHmAX peyHoro
CTOKa pacyeTHOro CTBOPA M CTBOPOB-aHANOroB, KOTOPbIE KOJIMYECTBEHHO BbIPAXKAIOT Yepes
KO3pPULMEHT MAPHON UAN MHOMKECTBEHHOW (NPU OAHOBPEMEHHOM WMCMO/b30BAaHUM HECKOIbKUX
aHa/IoroB) KOppenauMm Mexay CTOKOM B 3TUX MYHKTAX.

Mpwn BblbOpe aHanoroB cneayeT yyuUTbiBaTb KaK BO3MOMKHO OO/blIYIO NMPOAOIKUTENBbHOCTD
HabNAEHUA B 3TUX MNYHKTax, Tak M Gonee TecHble CBA3N MeXAy CTOKOM B MPUBOAMMOM K
MHOTroNeTHeMY Nepnoay NyHKTE U CTOKOM B MyHKTax-aHanorax.
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Mpwn BblIbOpE NYHKTOB-aHAaNOroB HEO6XOAMMO Y4YMTbIBaTb MPOCTPAHCTBEHHYIO CBA3AaHHOCTb
paccMaTpMBaeMOM rMAPONOrMYECKON XapaKTEPUCTUKN, KOTOPYHO KOIMYECTBEHHO BbIparKaloT yepes
MaTpuLy NapHbIX KO3GOUUMEHTOB KOPPEenAauMm MAM MPOCTPAHCTBEHHYIO KOPPENALMOHHYIO
byHKUMIO, NpeacTaBastowyo coboi 3aBUCUMOCTb KOIPULMEHTOB MAaPHOMN KOPPENALMN CTOKA pPeK
OT PACCTOAHUA MEXAY LEeHTPaMM TAXKECTM BoAocbopoB.

MaTpuubl NapHbIX KO3GOUUMEHTOB KOPPENALUM U KOPPENALMOHHbIE GYHKLUUN ONpeaenstoT B
OAHOPOAHOM M'MAPONOTMYECKOM U PU3NKO-reorpadmuyeckom palioHe.

6.4 Mpn BocCcTaHOBAEHUMU 3HAYeHUI CTOKa 3a OoTAEeNbHblE TOAbl U pacyHeTe NapamMeTpoB U
KBaHTUNEN pacnpegeneHnA HEO6XOLI,MMO npon3soanTb CTaTUCTUYECKYIO OUEHKY 3HAYMMOCTU U
yCTOVI‘-IVIBOCTVI nosiyd4aembix peLLIEHVIﬁ C onpeageneHnem CﬂyanIHbIX n  cncrtematnyeckumx
I'IOI'pGLLIHOCTGVI B COOTBETCTBUM C 6.17.

6.5 MNpu npmMBeAeHUM AONYCKAETCA MCNONb30BaHME TMAPOMETPUYECKOM MHPOPMALMK, a TaKKe
METeopOoNorMyeckon u apyrom uHbopmauuu, nepuod HabaoaeHWIA 3a KOTOPOW npeBbllaeT
nepuog HabnoaeHM 32 paccMaTpMBaAEMON TMAPONOTMYECKON XapaKTEPUCTUKON.

Mpu npuBneYEHUU METEOPOSIOTUYECKOM U APYroh MHPOpMAUUM MOryT ObiTb MCMNONb30BAHbI
pervoHaNbHble 3aBUCUMOCTU PACCMaTPUBAEMON TMAPOIOTMYECKOM XapaKTEPUCTUKM OT GaKTOpPOB,
ee onpeaenaowmx.

6.6 MNpuBeaeHMEe TMAPONOTMYECKUX PAAOB U UX NAPAMETPOB pacnpeneeHns K MHOroNeTHEMY
nepuoay, Kak NpaBW/O, OCYLLECTBAAIOT aHANUTUYECKMMWU MeToaamu. Ons npeaBapuUTeNbHOro
npuBeaeHns foNycKaeTca UCNob3oBaHWe rpaduyecknx u rpadoaHaNNTUYECKUX METOA0B.

6.7 Mpu pacyeTe NapameTpPoB pacnpenefieHna U 3HAYEeHWUW CTOKa 3a OTAeNbHble roabl Qi ¢
MCNO/Nb30BaHMEM aHANUTUYECKMX METOZO0B, OCHOBAHHbIX Ha PEerpeccMoOHHOM aHanu3e, AO/KHbI
cobnoaaTtbCa cnegytowme yCnoBus:

n,2(6‘10),R2RKp,R/GR2AKp, k/o-kZBKp, (6.1)

rae n’- Yncno COBMECTHbIX /1IeT Habto4eHUI B NPUBOANUMOM NMYHKTE U NyHKTax-aHanorax (n’ = 6 npu
ogHoMm aHanore, n’ > 10 npu AByx n bonee aHanorax) UAM YUCNO MYHKTOB-aHANOroOB Npwm
BOCCTAHOB/IEHMM C NPUBAEYEHMEM KPAaTKOBPEMEHHbIX HabaoaeHul (1’ 2 6);

R - KO3GOMUMEHT MAapHOW WM MHOMKECTBEHHOW KOPPEeNnAuMU MeXKAy 3HAYEeHUAMM CTOKA
nccnenyemMomn pekn U 3HaYEHUAMM CTOKa B NMyHKTax-aHanorax;

k - K0adpdULMEHT ypaBHEHUA perpeccuu;
Ok - CpegHAsA KBagpaTUYecKasa NorpelHocTb KoadpduumeHTa perpeccuu;

Rkp - KPUTUYECKOE 3HAYEHNE KoaddULMEHTA MAPHON UM MHOXKECTBEHHOM Koppenaunn (0bbluHO
3apaetca = 0,7);
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Axp, Bip - KpUTUYECKME 3HAYEHMA OTHOWEHUI R / Or U k / Ok COOTBETCTBEHHO (06bIYHO 3apatoTca >
2,0).

Ecnn xoTa 6bl 04MH U3 KO3PPUUNEHTOB YPaBHEHNA PErPECCUM HE YA,0BNETBOPSET YC0BUIO (6.1),
TO 3TO YpaBHEHME HE UCMNONb3YIOT A5 NPUBEAEHUA K MHOTONETHEMY NEPUOAY.

B cnabo m3yyeHHOM B TMAPONOTMYECKOM OTHOWEHWUWU pairioHe Ryp, Awp U By MOryT 6bITb
YMEHbLUEHbI, @ B XOPOLWO M3y4YEHHOM - yBenuyeHbl. Mpu yBennyeHnun 3HavyeHum Ry, Axp U Byp
BO3pacTaeT TOYHOCTb, HO YMeHbLUaeTcA 06bem BOCCTaHOB/IEHHbIX AaHHbIX.

MeToabl npuBeieHUs PAJ0B THAPOJIOTHYECKHX XaPAKTEPUCTHK U UX IAaPaAMETPOB K
MHOTI0JIETHEMY NepHOIy € Y4eTOM MaTepHaJ0B KPaTKOBPEeMeHHBbIX (MeHee 6 j1eT)
Ha0JJIIOJeHU I

6.8 MeToabl y4yeTa MaTepuanoB KPaTKOBPEMEHHbIX MO/EBbIX MAPOMETEOPONIOTMYECKNX
M3bICKAaHW NpPeayCMaTpPUBAOT NpeaBapuTeNbHOe MNpuUBEAEHME K MHOroseTHeMy nepuogy
MOroOAMYHbIX 3HAYeHWN, NapameTpPoB W KBaHTUAEW pacnpefeseHna PeyHoro CToKa pek
nccaelyemoro parioHa corsiacHo 6.15 - 6.23 npu n’ 2 (6 - 10).

6.9 OnpeaeneHne 3HA4YEHUIM CTOKA 3a KaxKAbll rod, HOPM U KBaHTUNEM pacnpeneneHma pevyHoro
CTOKa OCYLLeCTBAAIOT MO METOAY OTHOLWEHWIA, OCHOBAaHHOMY Ha MPUOAMU3UTE/IBHOM pPaBEHCTBE
MOAYNbHbIX KO3OOUUMEHTOB B MYHKTE C KPaTKOBPEMEHHbIMW HabnlAeHUMAMU U B MyHKTax-
aHanorax, no ¢opmyne

Q=Qi(Qa/ Qia), (6.2)
rae Q v Qi - HabnogeHHble 3HAYEHUA PEeYHOro CTOKA COOTBETCTBEHHO B MYHKTE C
KPaTKOBPEMEHHbIMWU HabnloAeHUAMM M B MYyHKTax-aHaNorax € perynsapHbiMu
HabnogeHMAMMY;
Qv Qg - B 3aBUCMMOCTM OT TpebyemMbix pelueHnin moryT 0603Ha4yaTb BOCCTAaHABAMBAEMbIE

3HAYeHMA CTOKA 33 KOHKpPETHble roAbl, NOroAuMYHble 3HAYEeHUA 3a npegenamu
rTMAPOMETPUYECKMX HABNIOAEHMI B NMYHKTE NPOEKTUPOBAHMUA, HOPMY CTOKa UK
3Ha4YeHMA CTOKa 3aZaHHON obecneyeHHOCTH.

6.10 MeToga, OTHOLEHM NCNONBL3YIOT NPU BbINONHEHUM YyCNoBUA R = Ry rAe R onpeaensatoT no
NPOCTPAHCTBEHHOM KOppensaLunoHHOM bYHKLNK. MyHKTbI-aHaNorm o perynapHbimm
rTMAPOMETPUYECKMMU HabnlogeHUAMM NpU pacyeTax No MeTody, OCHOBAHHOMY Ha paBeHCTBe
MOAYNbHbIX KO3PPULMEHTOB, 06bIYHO BbIOGMPAIOT NO HAMMEHbBLUEMY PACCTOAHMIO MEXKAY LLeHTPaMM
TAXeCTN BoA0CcOOPOB NPOEKTUPYEMOTO MYHKTA U MYHKTOB-aHANOrOB.

MpWY HaNMYUKM HECKO/IbKMX MYHKTOB-aHANOroB pPacyeTbl OCYLLECTBAAOT NOCAeA0BaATENbHO NO
BCEM aHa/ioram 1 pesynbTaTbl OCpegHAoT (He bonee Tpex aHaNoroB) C yHETOM CYYaMHbIX CPeAHUX
KBagpaTUYeCKMX MOrpeLlHoCTel B COOTBETCTBUM C popmyon (4.1).

6.11 CpeaHsa KBaapaTMYECKas NOrpelHOoCTb pacyeTa 3HaYeHMN CTOKa 3a KaKabl rod, HOpMbl
CTOKa W KBaHTWNIEM pacnpeaeneHuna onpeaenstoT No NyHKTam-aHanoram. Jns aTo uenm solbupatot
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[1Ba MYHKTA C r'MAPOMETPUYECKMMU HabnloaeHUAMU B OAHOPOAHOM TMAPOJIOTMYECKOM palioHe
NMPOEKTUPOBAHMA, OAUH U3 KOTOPbIX YCIOBHO MPUHMUMAIOT B KayecTBe UCC/eAyemMoro MyHKTa, a
[IPYroi - B KayecTBe NyHKTa-aHasora. PacyeTHoe 3HayeHWe CToKa onpeaensaoT no ¢popmyne (6.2)
CTONbKO pas, CKO/NIbKO MMeeTcs Habnto4eHWI B CTBOPE, MPUHUMAEMOM 33 UCCEAYEMbIN.

CpegHiolo KBagpaTUYecKylo MOrpelHoCcTb NOrogMYyHoOro 3HauyeHUs WAWM HOPMbl CTOKa, AU
KBaHTMNEWN pacnpeaeneHna no AaHHbIM 04HOMo roa HabnaeHU onpeaenstoT no popmyne

> (©Qx- 0,
o = 1= ,

71 (6.3)

roe Qu - HabnogeHHoe 3HayeHMe CTOKa 3a KaxkAbli rog, AW HOpMma CTOKa, WAW KBaHTUAM
pacnpeaeneHus;

Qp - paccYMTaHHOE 3HaYeHMe CTOKa 3a KaXkAblih rod, MAM HOPMa CTOKa, MM KBaHTMAM
pacnpeaeneHus.

6.12 B cOOTBETCTBUM C METOAMKOM BOCCTAHOBIEHUA 3HAYEHMNIM CTOKA NO YPAaBHEHUAM PETPECCUN,
Korga MmeeTca OAWMH oA, KPaTKOBPEMEHHbIX HabnloaeHWUM, CTPOAT YpaBHEHUS MEeXAy BCemMu
HabnaAeHMAMKM 33 3TOT rof, M NocaeaoBaTelbHO 3a BCe OCTajibHble rofdbl, B KOTOpble MMetloTcA
HabnAeHMA B MyHKTax-aHanorax, npu ycaoBUKM, YTO KOJIMYECTBO NMYHKTOB A0MXKHO ObITb HE MeHee
5 - 6. YpaBHEHMA UMEIOT CAeayoLnii Bua;:

qij = Bl qi + BO;, (6.4)

roe gij - 3Ha4yeHnA CToKa Bj-M NYHKTE B i-n rog 3a npegenamum KpaTtkoBpeMeHHbIX Haﬁl'II-O,CI,eHMﬁ,'

Qkj - 3HAUYEHMA CTOKA B j-M NYHKTe 3a k- rof, B KOTOPbIM MMEIOTCA KPaTKOBPEMEHHble
HabnoaeHusn;

B1;, BO; - KO3dPUUMEHTbI YPaBHEHUIN pErpeccuit.

6.13 B obwem cnyyae, eciv KpaTKOBPeEMEHHble HabatoaAeHUA NPoBOAAT B TEYEHME HECKOJIbKUX
NeT, CTPOAT 3aBMCMMOCTU ANA KaXKAOro roga KpaTKOBPEMEHHbIX Habao4eHU B COOTBETCTBUMU C
6.12. Mpu 3TOM pe3ynbTaTbl BOCCTAHOB/IEHWUA CTOKA 3@ KaXKAblM rof, NojyvyeHHble MO HECKOIbKUM
YPaBHEHUAM, COOTBETCTBYIOLWMM YUCAY NEeT KPaAaTKOBPEMEHHbIX HabnogeHun, obobuatoT B
cooTBeTcTBMU € dopmynoit (4.1).

MNpeanaraeman cxema BOCCTAHOBAEHUA MOroAMYHbIX 3HAYEHUI CTOKA MOMKET NMPUMEHATLCA He
TONbKO ANA NPUBeAEHUS K MHOrOJIETHEMY nepuoay HabntoaeHMN 33 PEYHbIM CTOKOM OT OAHOro
roga 4o nATU NeT, HO U Ana 6onee NPOAOMIKUTENbHBIX HAabAOAEHNNA.

6.14 ina npeaBapuTeNibHON OUEHKM KOIPPULMEHTOB BapmaLMn N KBAHTUIEN pacnpeaeneHus
PEYHOrO CTOKa MOXeT OblTb MCnonb3oBaH rpaduyecknin  cnocob: NOCTpPOeHMEe KpPUBOM
obecneyeHHOCTM PacCMaTPMBAEMOM XapPaKTEPUCTUKM PEYHOTO CTOKA HA KNeT4yaTKe BEPOATHOCTEN C
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dUKcMpoBaHHbIM oTHowWweHnem Cs / Cy, NONYYEHHbIM AN UCCAEAYEMOro paioHa B COOTBETCTBUM C
5.7. Lkana opamHaT Ha KneTyaTKax npeactaB/ieHa B BUAE MOAY/NbHbIX KO3PdMUMEHTOB. 3HaUYeHuA
MOAY/IbHbIX KO3PPMUMEHTOB onpeaenatoT no ¢dakTUYeCcKUm HabalogeHUsM B MPOEKTUPYEMOM
NYHKTE M HOPMe CTOKa, onpeaefieHHOM No MeToAaM, PEKOMEHA0BAHHbIM B 6.8 - 6.13.

Ons onpeaeneHua pacyeTHbIX 3HAYEHUIM CTOKa HeobXxoAUMMO MMETb Kak MUHMMYM [Ba roda
HabnoaeHU B Uccnenyemom nyHKTe.

Mo AaHHbIM NYHKTOB-aHA/IOrOB PAacCYMTLIBAOT SMMNMPUYECKYIO 06ecneyeHHOCTb 3Ha4YeHWN I CTOKa,
KOTopble HabNtoAaNMUCb B KOHKPETHbIE rofbl B MyHKTE NPOEKTUPOBaHMA. PaccunTaHHble MoAay/ibHble
KoadduumMeHTbl ki COOTBETCTBYHOLWLEM 3MNUPUYECKON 06ecneyeHHOCTU HAHOCAT Ha KaeTyaTky
BEPOATHOCTEN C BbIBPaHHbIM PUKCUPOBAHHbBIM 3HaUYeHMeM Cs / C, Pa3HOCTb MeKay SMNUPUYECKUMUI
obecneyeHHOCTAMM CTOKaA 3a HabAtoAeHHble roabl A40aKHa bbITb HEe meHee 10 %.

Mony4yeHHble IMNUPUYECKME TOUKM anNPOKCUMUPYIOT MPAMOM IMHUEN, KOTOPAA NPOAO/IKAETCA
A0 NepeceyeHuna co WKanom koapPuumeHToB BapmaLmu.

lpadunuecknit cnocob pekomeHAyeTcA U [AA NPeaBapUTENIbHOrO OnpeaeneHnA pPacveTHbIX
3HAYEHWI CTOKa 3afaHHOM obecnevyeHHOCTU. [na 3TOM  Uenu 3HaYeHUA MOAYNbHbIX
KO3pPULMEHTOB ki, CHATbIX C KPUBOWM pacnpeneneHuns, KOTopble PacCcYUTaHbl MO AAHHbIM ABYX- UM
TPEXNETHUX HabNOAEHUIN, YMHOMAT Ha HOPMY CTOKa, ONPeAeNeHHYH C MCNo/b30BaHWEM
KpaTKOBPEMEHHbIX HabaoaeHNI cornacHo 6.9.

MeTtoabl npuBeieHUs PSA0B IMAPOJIOTHYECKMX XaPAKTEPUCTHK U UX NAPpaMeTPOB K

MHOT'0JIETHEMY MEePUOY NPH HAJMYUH THAPOMETPUYeCKUX HA0 01eHul 6 JjieT u 0oJiee

6.15 [nAa pacyeTa napameTpoB pacnpefeneHns U 3HaAYeHWW CTOKa 3a OTAe/NbHble roapl
MCNONb3YIOT aHAIMTUYECKME METO/bl, OCHOBAHHbIE Ha PErPECCMOHHOM aHann3e C NpUBIeYEeHNEM
OAHOTO MW HECKOJIbKMX MYHKTOB-aHANOroB Ha Pa3/IMYHbIX BPEMEHHbIX 3Tanax npu cobaogeHnn
ycnosuin (6.1). lNoatanHoe WCNO/Nb30BaHME HECKO/IbKMX aHA/NOroB paclmpAeT BO3MOXKHOCTU
npueeseHnA n paenaet ero H6osiee KayeCTBEHHbIM MO CPAaBHEHWIO C MeTOAaMM, B KOTOPbIX
ncnonb3yeTca AONoNHUTeNbHAA MHOOPMaUMA B OOAHOM MyHKTe-aHanore. locnegoBaTenbHOCTb
npuBeAeHNA K MHOroNeTHEMY Nepuoy COCTOUT B C/ieAyloLLeM:

- BCe YypaBHeHWs, yaoBneTsopsatowme ycnosuam (6.1), pacnonaratoT B nopsake ybbiBaHuMA
KO3$PULMEHTOB Koppenaumu;

- BOCCTaHaB/MBAIOT NOroAMYHbIE 3HAaYEHUS CTOKa NPUBOAMMOrO NyHKTa 32 NEPMOL COBMECTHbIX
HabnoAeHUI B MyHKTax-aHanorax No ypaBHEHWIO C HamMbonbwWMm 3HaveHnem KoadpduumeHTa
Koppenaunu;

- WUCMONb3YIOT YpPaBHEHUA perpeccun, KoIPOULMEHTbI KOPPENAUUM KOTOPbIX MeHbLUe
npeablaywero, Ho 60/ble BCeX OCTaslbHbIX;

- NO3TanHOe BOCCTAHOB/IEHME MOrOANYHbIX 3HAaYEHUIA CTOKA NPOAO0/IKAIOT A0 TexX Nop, NokKa He
6yayT MCNONb30BaHbl BCE YPaBHEHMA perpeccuun, yaosneTsopaoLLme ycnosusam (6.1).
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YpaBHeHue MHOECTBEHHON NUHENHOMN perpeccnn, no KOTOPOMY BOCCTAaHAB/IMBAETCA CTOK,

MMeeT BUA;:

Q=ko+ki Qi+k Qo +...+kiQ +... + ki Q, (6.5)

roe Q - 3HaYeHUs CTOKa B NPMBOAMMOM MNyHKTE:
Q; ... Q - 3HaYeHUA CTOKA B MyHKTax-aHanorax;
ko - cBO6OAHBIN YNeH;
ki ... ki - KoadpduLmMeHTbl ypaBHeHUs perpeccumn npuj=1,2 ..., |, rae |- Yncno nyHKTOB-aHANOroB.

KoadpdpunumneHtol M cBoboaHbIN YneH ypaBHeHua (6.5) onpeaenatoT MeToAOM HaUMEHbLUMX
kBagpatos (MHK).

6.16 B cnyyae o4HOro NyHKTa-aHanora npueeaeHne cpegHero 3HayeHus K bonee anntenbHomMy
nepuoAay OCyLLEeCTBAAIOT No popmyne

QN = Qn +r(0-x fo_xg)(QN’,a - Qx.a_)) (6 6)
roe Q", Cra cpefHeapnPMeTUYeCKMe 3HAYEHUA TUAPONOTMYECKON  XAaPaKTEPUCTUKMU
COOTBETCTBEHHO ANA WUCC/AEAYEMOW PEKU U PEKU-aHanora, BbIYUC/AEHHble 33
nepuoa COBMECTHbIX HabtoaeHUI;
QN, Owa . HOpPMa CTOKa 3a N-NeTHMMN Nnepuoa COOTBETCTBEHHO A4 UCCNeAyEMOMN PEKN N PEKU-
aHanora;
a, 9, o
® "2 . cpedHMe KBagpaTUYeCcKMe OTKAOHEHUSA TMAPOAOINMUYECKOM XapaKTepPUCTUKU 3a

COBMECTHbIN nepwuoa rn net COoTBeETCTBEHHO ONA Mccnep,yefv\of/i PEKN U peKn-aHanora.

OTHOCUTENbHYIO CPEAHIO KBaApaTUMYECKYHD NOrPewHoCTb NPUBEAEHHON K MHOroneTHemy
nepuoay HOpMbl CTOKa onpeaensatoT no popmyne

1000,
é« _ 0_2 '
QN‘\J(; 1+!‘2Ng_’: _l
wa (6.7)

KoadpduuneHt Bapuaunm Csy onpegenatot no popmyne

T

Toi-r el ik

o
(6.8)

o o
roe Y2 - cpegHee KBaApaTUYECKOE OTKIOHEHWE MMAPONOTMYECKOM XapaKTEPUCTUKMN PeKM-aHaiora

3a N-neTHUin nepunog, ocTanbHble 0603HaYeHMA Te Ke, YTo U B popmyne (6.6).
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6.17 [laHHble, BOCCTAHOB/IEHHbIE MO YpPaBHEHUIO (6.5), MMEIOT CUCTEMATUUYECKU 3aHUMKEHHYHO
Ancnepcuio. ICKntoueHme CMCTeMaTUUYECKOro YMeHbLLEHUS AUCNEPCUMM BOCCTAHOB/IEHHbIX AAaHHbIX
HeobXxoAMMO OCYLLECTBAATb OAHMM U3 ABYX BaPMaHTOB:

1) BBegeHMEeM nNONpaBKM B MNOroAWYHbIE 3HAYEHUS CTOKA, MOJIyYEHHble MO YpPaBHEHUIO

perpeccuu:
, _ _
C=(0. - IR+
Q=@ Q) Cr (6.9)
QI
roge - norogn4yHble 3Ha4eHnA rmgponormM4eCKknxX XapakTepnctunk, pacC4nMTaHHble MO YPaBHEHUIO
perpeccuu;

* - cpeaHee 3HaYyeHue NPMBOAMMOrO PAAA 338 COBMECTHbIN C NYHKTOM-aHa/IoroM Nepuoa;

2) C y4ETOM CNy4YaiiHOM COCTaBAAIOLWEN OTKNOHEHNI HabNOAEHHbIX AAaHHbIX OT PAaCCYMTAHHbIX MO
YPaBHEHUIO perpeccum

Q; =0 +W\41_R2,

roe ¢ - cnyyaliHan BeAMUYMHA, MMEKLWAs HOpMasibHbIN 3aKOH pacnpeaeneHnsa ¢ matemaTuyeckmum

(6.10)

OXMAaHWEM, PaBHbIM HYIO, U AUCNEpPCUMen, paBHOM eaAuHUUE; onpeaenaT no
BEPOATHOCTU P, KOTOPYHO B CBOIO OYepeab HaXoAAT C MOMOLLbIO TabMLbl paBHOMEPHO
pacnpeaeneHHbIX cydYarHbix uncen [4];

0 - cpeaHee KBagpaTUYeckoe OTKAOHEHWEe UCXOAHOro psaa HabnawogeHwuit. Mcnonb3oBaHue
3TOr0 BapMaHTa PEKOMEHAYETCA OCYLWEeCTBAATb, €CAM YMC/I0 BOCCTAaHOBAEHHbIX
3HayeHU He meHee 30.

PacueT napameTpoB pacnpeneneHnsa OCyLLECTBAAIOT NO PAAY BOCCTAHOBAEHHbIX 3HaYeHU b6e3
nonpasku (6.9), U OH He TpebyeT 3HAHWA NapaMeTPOB psAAa-aHanora 3a Becb N-NeTHUI nepuog,
HabNAEHUN.

6.18 Hopmy peyHOro CTOKa, 3HaYeHMA CTOKA 3a KaXAbl rod U KBAaHTUIM pacnpeneneHus
onpenensalnT Tak¥e Mo MeToAdy, OCHOBAaHHOMY Ha 3aBMCMMOCTAX 3TUX 3HAUYEHW OT CTOKa
KOHKPETHbIX N1eT, Npu cobaoaeHnn ycnosuii (6.1), B COOTBETCTBUM C 6.12.

6.19 [pM BOCCTAHOBAEHWM 3HAYEHMN PEYHOro CTOKA 3a OTAEe/NbHble roAbl MO MeTodam,
YKa3aHHbIM B 6.12 1 6.15, X OKOHYaTe/bHble 3HAYEeHMA MOTYT OnpeaenATbCa C y4eTOM cpegHunx
KBaApaTUYeCKNX NorpeLlHocTen metoaos no dopmyne (4.1).

6.20 Mo BOCCTAaHOBNAEHHOMY pPAAY COBMECTHO C HabAlAEHHbIMU AaHHbIMM PACCYMTLIBAIOT
napameTpbl pacnpeaeneHua: cpegHee MHOroneTHee 3HauyeHue, Ko3pPUUMEeHTbl Bapuauuu U
acMMMETPUUN N KO3IDDULMEHT KOPPENALUN MEKAY CTOKOM CMEXKHbIX /NET.
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6.21 PacyeTHble 3Ha4YeHus KoadpdpuumeHToB acummeTpun Cs u asTokoppensumm r (1) npuHumatot
Ha OCHOBAHWW rPYNMNOBOro aHanM3a otHoweHus Cs / G, 1 r (1) no pekam-aHanoram B COOTBETCTBUMU
c5.7.

6.22 lMNpu OUEHKe CYHaNHbIX CPeAHMX KBAAPATUYECKMX NOrPELIHOCTEN pacyeTHbIX NapameTpoB
PEYHOro CTOKa HeobxoaMMO yuuTbiBaTb 06bEM WMHGPOPMALMMK, SKBMBANIEHTHOM HabAOAEHHbIM

[aHHbIM, KOTOPbIV ONpeaensoT COOTBETCTBEHHO Ana Hopmbl £ 1 cpegHero KBagpaTM4ecKoro

NJ
OTKNOHEHMA ~ ** no ¢opmynam:

N = d :
B 1+ (WV-m)(1-RD)i(n-2) (6.11)
v, - Mn i
n+ (N -n)(1-R) (6.12)

rae n - YACA0 COBMECTHbIX IET HabAAEHUI B NPUBOANUMOM PAAY U pafax-aHasiorax;
N - n - YNCNO BOCCTAHOB/IEHHbIX Y1EHOB PAAA NO YPAaBHEHMUIO;
R - KO3 PUUMEHT NAPHOMN NN MHOXKECTBEHHOM Koppenauuu.

TaK Kak 3aBUCMMOCTU MeXKAY M'MAPONOrMYECKUMU XapPaKTEPUCTUKAMU He YHKLMOHaNbHbI (R <
1), 06bem 3KBMBANEHTHO-HE3aBMCMMOMN MHPOPMaLnUK Bceraa 6onblie 1 U meHblue N, U TONbKO Npu
R=1N5=N.

Mpy“ NO3TanHOM BOCCTAHOBAEHWUWU 3HAYEHUW PAAA TMAPONOTUYECKUX XAaPaKTEPUCTUK, T.e. Npu
MCNONIb30BAaHMN HECKO/IbKMX YpPaBHEHUM perpeccun 3a pasHble nepuoapl, obwui obbem
9KBMBANIEHTHO-HE3aBMCMMOWN MHPOPMALUM ONPESENALOT KaK CYMMY 3TOM MHPOPMALLMK 33 KaXKabIn
BOCCTAHOB/IEHHbIV Nepuoga,

6.23 padmyecknin meTom NpPUBEAEHNA K MHOTONIETHEMY MEpPMOAY A0MYCKAaeTCA NPUMEHATb Ha
HayaNbHbIX CTaAMAX MPOEKTUPOBAHWUA B OCHOBHOM ANA onpejefieHna cpefHero MHOroseTHero
3HayeHuA (Hopmbl) cToKa. padumyeckme 3aBUCMMOCTM MOTYT BbITb MOCTPOEHbI MPU HANUYUKN He
MeHee LWeCcTM COOTBETCTBEHHbIX 3HAYEHUN PeYHOro CTOKA B pacyeTHOM CTBOpE M CTBOpe-aHanore.
3aBUCUMMOCTHM CYUTAIOT YA4,0BNETBOPUTENBbHBIMU, €CN KOIDPULMEHT KOPPENALUM MeXay CTOKOM B
NPUBOAMMOM NYHKTE U NyHKTe-aHanore He meHee 0,7. Mpn NPAMOAMHENHOWN 3aBUCUMOCTU HOPMY
CTOKa B NPUBOAMMOM MYHKTe onpeaenatoT HenocpeAcTBEHHO NO HOPMe CTOKa peKu-aHanora.

KpMBOﬂMHEVIHbIe CBSI3M 3HAYEHMN CTOKa NMPUHUMAIOT NNWb B TeX Cay4yadaX, Korga OHM
06BbACHAOTCA He CﬂyanIHblM pacnonoxXeHnem TO4YEK, a XapPaKTepom KonebaHWs CTOKa B
npnuBoAMMOM NYHKTE U NYHKTE-aHANOore.

Mpw KPMBOIMHEHOM CBA3M NO rpaduKy ANA pacyeTHOro CTBOPa BOCCTAHABAMBAKOT €XXerogHblie
3HayeHMA CTOKa 3a nepuofa HabnwaeHU B NyHKTe-aHanore. Mo BOCCTAHOBAEHHbIM 3HAYEHUAM
onpeaenaAlT pacyeTHble NnapameTpbl.
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6.24 MNpu NnpuBeAEeHUN NAapaMeTPOB pacnpeseseHns K MHOrONeTHEMY NepUoay Ha HavaNbHbIX
CTaAMAX NPOEKTUPOBAHUA AO0NYCKAETCA NPUMEHATb rpadoaHanuTUYeckuin meton. MpuseseHue
napameTpoB pacnpenefieHna OCyLEeCcTBAAIOT B CeAyoLein Nocies0BaTeNbHOCTH:

a) CTPOAT rpaduK CBA3M MeXKAY 3HAYEHUSMM CTOKA MPUBOAMMOTO paga HabaoaeHUN n paga-
aHasnora 3a COBMECTHbIM nepuoa HabatoaeHui;

6) no pagy-aHanory paccumTbiBatoT  rpadoaHaIMTUYECKMM  METOAO0M  MapamMeTpbl
pacnpeaeneHuns, Ha OCHOBaHMM KOTOPbIX CTPOAT aHANIUTUYECKYHO KPUBYIO pacrnpeaeneHums;

B) C aHA/IMTUYECKOM KPMBOM pacnpeneneHma CHUMAKT TpU KBAaHTUAA pacnpeaeneHus (5 %, 50 %,
95 %). MoryT ncnonb3oBaTbCA U CXEMbI C NATbIO KBaHTUAAMU (1 %, 5 %. 50 %, 95 %, 99 %);

r) no rpaduKy paBHoobecneyeHHbIX 3HAYEHNI CTOKa onpeaensatoT KBaHTUAN 5 %, 50 % n 95 %
obecneyeHHOCTM oA KOPOTKOro pAaa HabatoaeHui:

[l) Ha OCHOBAHWM MPUBEAEHHbIX K MHOroneTHemy nepuogdy 3HavyeHun 5%, 50 % mn 95 %
obecneyeHHOCTH B NYHKTE NpMBeAEeHMA C NOMOLLbIO rpadoaHaIMTUYECKOro MeToAa PacCYMTbIBaAOT
napameTpbl pacnpeaeneHma no ¢opmynam (5.18) - (5.20). Ha Mx OCHOBaHMM CTPOAT aHAIUTUYECKYIO
KPUBYIO pacnpeaeneHma n onpeaenatoT pacyeTHble 3Ha4YeHMA TMAPO0I0rMYECKMX XapaKTEPUCTUK.

BHyTpHUroaoBoe pacnpeaeieHne cToKa

6.25 Psaabl HabNOAEHHbIX 3HAYEHUI CTOKA 33 BOAOXO3AMCTBEHHbIN rog (Bl), aumutupyowmi
nepuog, (/1N), nnmutrpyrowmin cesoH (/1C), iumutupytowmin mecay, (JIM) n apyrue mecaAubl roaa npu
HeA0CTaTOYHOM UX ANNTENbHOCTU NPUBOAAT K MHOTONETHEMY Nepuoay MeToaamu, U310XKEHHbIMM
B 6.1 - 6.24 1 7.19 - 7.24. NcxoaHble M NpUBEAEHHbIE K MHOFO/fIeTHEMY Nepuoay paabl AO/XKHbI

NPOBEpPATbCA Ha OAHOPOAHOCTb. BHYTpUroaoBble KaneHaapHble pacnpeaeneHns MecadyHoro (unu
[leKafiHOr0) CTOKa B pPacyeTHOM CTBOPE MCCAeAyeMOr PeKU WM pPeKU-aHasiora onpeaenatoT
mMmeTogamM, U3N0XKEeHHbIMU B 5.19 - 5.24.

PacueTHble ruaporpagbl CTOKAa BOJIbI PeK BeCeHHEro MoJiIoBOAbS M 10K1eBbIX ABOIKOB

6.26 [lnA noCTpoeHusa pacyeTHbix ruaporpados 6GOKOBOM NPUTOYHOCTU [OMKHbI  ObITb
MCNONb30BaHbl MMEIOLWMECA MaTepuanbl TMAPOMETPUYECKMX HAbAOAEHW NO MNPUTOKaM Ha
y4YacCTKax peK WanM BOoJOXpaHUAuUW,. Ecam 3TM maTepumanbl OCBELLAIOT PeXXMM TONbKO Hambonee
KPYNHbIX NPUTOKOB, TO CTOK C OCTa/IbHOM 4YacTu baccelriHa cneayeT onpenensATb NO aHANOMMU C
rMAPONOTNYECKN CXOAHBIMU U3YYEeHHbIMK Bogocbopamu.

B 3aBMCMMOCTM OT pasmepoB BOAOXPAHWUAMLLA, PACMONONKEHUA NPUTOKOB NO €ro AJuHe U UX
BOAHOCTM pacyeTHble rugporpadbl 6GOKOBOW MNPUTOYHOCTM MOMKHO CTPOUTb ANA  BCEro
BOAOXPaHUAMLLA B LLE/IOM UK ONA €r0 OTAENbHbIX Y4aCTKOB.

6.27 dopmy Moaenn pacyeTHOro ruaporpada CToka BOAbl NPU YCAOBMM  BbIMOHEHUS
TpeboBaHMit 5.33 NPMHMMALOT cornacHo 5.39 - 5.40.
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6.28 Mopgenb pacyeTHOro ruaporpada CTOKa BOAblI YCTaHAB/AMBAKOT MNyTEM OCpeAHEeHUs
HECKO/NIbKUX rMaporpadoB CTOKa BOAbl BbICOKMX BECEHHWUX MONOBOAMN (40XKAEBbIX MaBOAKOB),
BbIPaXEHHbIX B OTHOCWUTE/IbHbIX eauHUUAX. KoopauHaTbl HaTypHbIX ruaporpados t; u Qi u3
abCcoNOTHLIX 3HAYeHUI NepecymTbiBalOT B OTHOCUTENbHble (ti, Q) B Jonax obuen
NPOAOMKUTENBHOCTU NAaBOAKA tm U MaKCMMaNbHOTO pacxoaa Qm:

ti=ti/tm (6.13)
Qi=Q’i/Qm. (6.14)

OpAuHaTbl COBMELLAIOT Ha OAHOM YepTelKe OTHOCUTE/IbHO MOZAANbHOM OpAMHATLI. 3aTem Mo
OCpeAHEeHHbIM 3Ha4YeHUsIM OpAMHAT CTPoAT 0606WeHHbIn rugporpad, Hambonee nosHo
OTparkaroLWwmnii 0cobeHHOCTN GopMbl HATYPHbIX rnaporpados. ITOT rmgporpad U NPUHMMAIOT 3a
Mmogenb.

KoopanHatbl pacyeTHbIx ruaporpados onpesenatoT cornacHo tpebosaHmnam 5.39 u 5.40.

MuHMMAIBHBIA CTOK BOJBbI peK

6.29 B pacyeTax MMHMMA/IbHOTO CTOKA NpW HEBONbLLOM YnC/ie NeT COBMECTHbIX HabtoaeHu (oo
6 NneT) c pekoi-aHanorom gns 6onee HaAeKHOro BbISIBIEHMA CBA3U B YC/IOBUAX MEMKEHHbIX
nepuoaoB A/UTENbHOCTbIO bosiee ABYX MecALEeB PEKOMEHAYeTcs WCNoab30BaTh 3HaYyeHuMA
PacxoZ0B BOAbl 32 MeXeHHbIN nepuog unm 30-CyTouHble, NN cpeiHEMECAYHbIE pacxodbl BOAbI 3a
BCE MeCALbI MEXKEHW.

HauBbicime ypoBHM BOABI PeK U 03ep

6.30 Ha pekax, roe MaKCMMyMbl YPOBHEW OAHO3HA4YHO CBA3AHbI C pPacxoAamu BOAbl,
3KCTPANONALMIO IMNUPUYECKOM KpuBOoM obecrneyeHHOCTM MaKCMMaibHbIX YPOBHEN 3a npeaenbi
HabNOAEHHbIX 3HAYEHWI BbINONHAIOT C MOMOLLBID AHANUTMYECKUX (YHKUWI pacnpeaeneHua
BEPOATHOCTEN MpPEBbLIWEHUA PacxoAoB BOAbl. JNA 3TOro0 HENpPOAO/IKUTENbHbIE PALbl PACXOA0B
BOAbl MPMBOSAT K MHOrO/IeTHEMY Mepuoay B COOTBETCTBMM C 6.1 - 6.24. OT pacyeTHOro
MaKCMMaNbHOFO pacxofa K COOTBETCTBYIOLWEMY YPOBHIO MNepexogAT MO KPWUBOM pPaCcXoaos,
KOOPANHATbI BEPXHEW YacTM KOTOPOI paccumTbiBatoT no popmyne LLesun ¢ BbigeneHnem anemeHToB
pacxoa0B BOAbI B pyc/ie U nonme.

Ecnn noa BansHMEM pyCcnoBbIX U TMAPABAMYECKMX GAKTOPOB 3aBUCMMOCTb MeXAyY Pacxogamm 1
YPOBHAMM BOZAbl HEOAHO3HAYHA, TO PaACYETHbIM YPOBEHb BOAbl 33 Npeaenamu HabaaeHHbIX
3HaYeHuUI onpeaensatoT Mo KPUBOM CBA3M YPOBHA U MONEPEYHOrO CEYEHMA W BOAHOIO NOTOKa Yepes
3HaYEeHMA Wpx, MONYYEHHblIE MO aHaNIUTUMYECKOM OYHKUMKM pacnpeseneHns BepoATHOCTEN
NPEBbILEHUA 3HAYEHUN W.

B cnyyae HeOZHO3HAYHOCTM KPMBOM pacxonos, 06YyC/NOBNEHHOW NepemeHHbIM NoANOpPoOM, ANA
NPUBELEHUA KPWBbLIX pacnpeneneHua eXKeroAHblX BepOsTHOCTEN NpPeBbILEeHNA MaKCMMasbHbIX
YPOBHEW BOAbI K MHOrONETHEMY MEPUOAY WCMONb3YIOT OTK/IOHEHUSA YPOBHA OT CTAaHAAPTHOM
(ocpegHeHHOM) KpuBoi Q = f (H) Unn OT HUMKHEM YCTOMUYMBOW KpUBOM. MNpK 3TOM K pacyeTHoOMy
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YPOBHI0 BOAbl 3a/laHHOM 0becnevyeHHOCTN Hpy, onpeaeneHHomy no Q = f (H) yepes Qpy, AobaBnAOT
3HayeHue OTKNOHeHUs AHpy, NONyYEeHHOE NO YCA0BHOMY pacnpeaenerHnto AH npu Qpy.

Ecnhn B TeueHne gnuTenbHoro nepnona HabnwogaeTca og4HOCTOPOHHEE CmelleHne Kpuson Q = f
(H) BBEPX MW BHM3, TO 3TO CBUAETENLCTBYET O MPOUCXOAALLEM HAaMbIBE WUAN pPa3mbiBe pycia B
nccneayemom CTBOPE WMAM B CTBOpe MNepekaTa, JIMMUTUPYIOWLEro YypoBeHb nocta. [ns
3KCTPaANoALMM MaKCUMabHbIX YPOBHEN BOAbI A0 OTMETOK 3aJaHHOW BEPOATHOCTM NPEBbIWEHUSA
N3N0XKEHHbIM Cnocobom Ha AePOopPMUPYEMbIX YHaCTKaxX PEK MCNONb3YHOT OTKAOHEHWUA YPOBHA OT
KpuBon w = f (H).

PAp, 3aTOPHBIX M 3aXKOPHbIX MAKCMMYMOB YPOBHA MOXHO YA/JIMHUTbL, €CN NPEACTAaBUTb UX B BUAE
CYMMbI YPOBHA Hg, COOTBETCTBYIOLWLErO B YCNOBUAX CBOBOAHOrO OT NbAa pycna pacxoay BoApl B
MOMEHT BCKPbITUA (3amep3aHuA) pPekn, U NpeBblleHUA Hag HUM AH, 4YTO NO3BONSET y4yecTb
[ONOIHUTENBbHYIO MHOOPMALMIO O CYyY4aAX BCKPbITUA (3amep3aHusA), KOraa CKONAeHWe /bAa He
bopmmpyeTca Ha pacyeTHOM yyacTKe peku. MHTerpanbHasa KpMBaa pacnpeaeneHnsa BepoAaTHOCTEN
MaKCMMa/IbHbIX 3aTOPHbIX (3a*KOPHbIX) YPOBHEN COBNAZaeT MPU 3TOM B HWUMKHEN CBOEMN 4acTu C
KpuBoM 06ecneyeHHOCTU YPOBHEWN BCKPbITUA (3amep3aHuAa). Touyka COEAUHEHWUs KPUBbIX
COOTBETCTBYET NOBTOPAEMOCTM 3aTOPOB (3aXK0pPOB) NbAa.

PacueTHble ypoBHM BOAbl 03ep peaKon NOBTOPAEMOCTM 33 npeaenamm HabageHHbIX HAaXoaAAT
NyTeEM 3KCTPANOAALMM AHANUTUYECKOW KpuBon obecneyeHHOCTM obbemoB Bogbl V' B o3epe.
Heobxoanmble ansa 3Toro KoopauHatel 3aBucumoctu V = f (H) yctaHasaMBatoT nyTem Npou3BoACTBa
rMapomeTpuYecKkmx pabor.

7 ONPEJAEJEHUE PACYHETHBIX T'MIPOJIOT'MYECKHUX XAPAKTEPI/ICTglK nrPu
OTCYTCTBUU JAHHBIX THAPOMETPUYECKHUX HABJIKOJJEHUHU
O01mme MoJ10KeHu s

7.1 Mpwn OTCYTCTBUM AAHHbIX TMAPOMETPUYECKUX HABNIOAEHMIA B PAaCHETHOM CTBOPE NPUMEHAIOT
pervoHanbHble MeToAbl pacyeTa rMAPONOrMYECKMX XapaKTEPUCTMK, OCHOBAHHbIE Ha pe3y/bTaTax
0606LLEeHMA [aHHbIX TMAPOMETEOPOJIOTMYECKUX HAbNOAEHMIA B palioHe MPOEKTUPOBAHUA B
COOTBETCTBUM C 4.3.

OUEHKY TOYHOCTU OonpeaeneHma PacyeTHbIX TMAPOIOrMYECKUX XapPaKTEPUCTUK OCYLLECTBAAIOT B
COOTBETCTBMMU C 4.15 1 5.14. CpeaHI00 KBaApPaTUYECKYHO MOrpeLlHOCTb pacyeTa No PerMoHasibHbIM
3aBUCMMOCTAM ONpPeaenatoT C YYeTOM OTKIOHEHUI SMMUPUYECKUX TOYEK OT STUX 3aBUCUMOCTEN.

Hapaay ¢ npeanaraembiMun B HacTosWweM pasaene Gopmynamm A0NycKaeTcs NPUMEHATbL Apyrue
pernoHasbHble Gopmysibl Npu Nx 06ocHoBaHUM (cm. 4.15).

7.2 Tpu OTCYTCTBMM TUAPOMETPUYECKMX HAbNOAEHWA B pacyeTHOM CTBOpE MNapameTpbl
pacnpegeneHuna n pacyeTHble 3HaYeHUA onpeaenaoT C NOMOLLBIO CeayOWNX OCHOBHbIX MEeTOA,0B:

- BogHoro 6anaHca;

- rmp,ponormquKoﬁ aHanornu,
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- OCpeaHeHna B 04HOPOAHOM PaloHe;
- NOCTPOEHUSA KapT U30NUHUIA;

- NOCTPOEHUA PErMOHANbHbIX 3aBUCMMOCTEN CTOKOBbIX XapaKTEPUCTUK OT OCHOBHbIX PpU3UKO-
reorpaduueckmnx ¢aktopos Bogocbopos;

- MOCTPOEHMUA 3aBUCMMOCTEM MeXAYy MOrogMYHbIMU CTOKOBbIMM XapPaKTepPUCTUKAMKU W
cTokodbopmupyroWwmMmm GakTopamm.

7.3 O6wme ycnosma no Bbibopy peKk-aHanoros npuseaeHbl B 4.11. A KaXKA0N rMaponormyeckomn
XapPaKTePUCTUKM AO/IXKHbI Y4UTbIBATLCA AOMNONAHUTENbHbIE YCI0BMA, KOTOPblE NPUBEAEHDbI B AA@HHOM
pasgene. B KayecTBe OAHOMO W3 OCHOBHbIX TPebOOBaHWI SABAAETCA Ha/AMuMe [A0CTaTOYHO
NPOAO/IKUTENBHOIO PAAA Ha peKe-aHanore (CMm. 5.1), KOTOpPbI NPU HEAOCTAaTOYHOCTU HabAtoAEHNI
NPUBOAAT K MHOTOIETHEMY NEepMoay B COOTBETCTBMM C Pa3ae/siom 6.

7.4 TMpu CTAaTUCTUYECKOM OAHOPOAHOCTU MAPaMeTPOB pacnpesenieHuAa B TMAPOIOrMYECKOM
palioHe pacyeTHOEe 3HAa4YeHWe napameTpoB B UCCAeAyeMOM CTBOpe creayeT OnpefenAtb Kak
cpeaHeapudMeTUYECKoe 3HaYeHUe ANA PEK-aHaNoros, MMeKLMX Hambonee NPOJOMKUTENbHbIE
pAaabl HabnAeHW, AN NO NPUBEAEHHBIM K MHOTONeTHEMY nepuoay AaHHbIM. OAHOPOAHOCTbL
napameTpoB pacnpenesieHuUa YCTaHaBAMBAKT MO CTAaTUCTUYECKUMM KpUTEpUAM OAHOPOAHOCTU
cornacHo 4.7.

7.5 MNpw cTaTUCTUYECKOM HEOAHOPOAHOCTM 3HAYEHUA TMAPONOMMYECKMX XapPaKTEPUCTUK cneayeT
onpeAenATb N0 PaliOHHbIM KapTam, KOTOpble CTPOAT HAa OCHOBE MUCNONb30BaHWUA BCEM MMEIOLLENCA
K MOMEHTY NPOEKTUPOBAHMA TMAPONOTNYECKON MHPOpPMAuUM cornacHo 4.3. PalioHHble KapTbl
CTPOAT ANA MOrOAMYHbLIX TMAPOSIOTMYECKMX XaPaKTEPUCTUK (3@ MCKAOYEHMEM MaKCMMasbHOro
CTOKa), NapameTpoB pacnpeneneHuns, pacvyeTHbIX MMAPONOTMYECKUX XapPaKTEPUCTUK, PA3/UYHbIX
napameTpoB M KO3GPUUMEHTOB PETMOHAJIbHBIX 3aBUCMMOCTEN U APYIUX YPaBHEHWUI C oblien ana
TEPPUTOPUM CTPYKTypOi. HaBeseHMe W30MHWUI cnepyeT OCYLeCTBAATb (CriaXKmMBaTb) C yYeTOM
CNy4YalHbIX MNOrpPeWHOCTeN MCXOAHbIX AaHHbIX W CAyYyalHbIX MOrpewHocTei, 06ycN0BAEHHbIX
OrPaHMYEHHOCTbIO MPUHATLIX B pacyeT BblIOOPOK. MoCTpoeHne KapT U30ANHUIA paccmaTpuBaemon
TMAPOJIOTMYECKOM XapPaKTEPUCTUKU WMAM  NapamMeTpa OCYLLeCcTBAAIT MeTo4aMWu  JIMHEMHOWM
WHTEPNONALUMKW,  ONTUMANbHOM  WHTEPNoNAUMM,  OCHOBAHHOM Ha NPOCTPAHCTBEHHOM
KoppenaumoHHon ¢yHKuuM, un  apyrumu. [pu 3TOM  UCMNO/b30BaHWE MNPOCTPAHCTBEHHOWM
KOpPpensaumoHHoM ¢yHKUMM BKAOYAET OLEHKY ee oA4HOpoaHOCTU. B cnyyae onpeaenstouiero
BAMAHUA APYrUX PermoHanbHbiXx ¢akTopoB (Hanpumep, BbICOTbl BOAOCOOPOB B rOpPHbIX panoHax)
WMHTEPNONALMIO OCYLLECTBAAIOT C y4ETOM 3TUX PaKTOPOB.

7.6 MNocTpoeHne pernoHanbHbIX 3aBUCMMOCTEN AN NAapamMeTPOB pPacnpeneneHns U pacyeTHbIX
rMOPONOTMUYECKUX XapPaKTEPUCTUK BKAKOYAET B ceba cneaytowime OCHOBHbIE 3Tanbl:

- BblbOp NpeanosiaraemMbix OCHOBHbIX $U3UKO-reorpapuyecknux GpakTopos AN UCCeLyEMOro
OAHOPOAHOro paroHa (nnowaab Boaocbopa, cpenHsAAa BbICOTA, YKNOH Bogocbopa WM pekw,
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03€epHOCTb, 3a60/10HeHHOCTb, 3a/1eCeEHHOCTb, NapameTpbl PAAOB METEOPONOTrN4eCKnX d)aI-(TOpOB n
apyrve);

- NOCTPOEHNE M aHaNM3 OAHOPAKTOPHbIX 3aBUCMMOCTEN TMAPOIOITMYECKMX XapaKTEPUCTUK OT
pervoHanbHbiX GaKTOPOB C LeNblo BblOOpa OCHOBHbIX GAKTOPOB AN1A UCCAEAYEMOro PEerumoHa,
anpPUOpPHOM OLLEHKW BMAQ 33aBUCMMOCTEN U HEOHXOAMMOCTU PYHKLMOHANbHbIX NpeobpasoBaHui
paccmaTpuBaeMblx GaKTOPOB;

- NnpeagapuTenbHoe popMmupoBaHme obLer CTPYKTYpbl PErMoHaIbHOM 3aBUCMMOCTM HA OCHOBE
reHeTMYeCcKoro aHanM3a u ycaosuii popmMmMpoBaHMA CTOKA, PE3YNbTAaTOB aHaNN3a OAHOPAKTOPHbIX
3aBUCUMOCTEN U T.4,;

- NOCTPOEHWE pPEernoHanbHbIX 3aBUMCMMOCTEW C ydyeTom ycnosBui (6.1) n dopmupoBaHue
OKOHYaTEeNbHOro BMAA PacyeTHbIX Gopmyn:

- OL,EHKY 3 PEKTUBHOCTU MOCTPOEHHbIX PErMOHAbHbIX 3aBUCMMOCTEN U GOPMY B COOTBETCTBUM
Cc4.15.

B cBA3M C OrpaHUYEHHOCTbIO AAHHbIX U NpeobaafatoWmMm BANAHMEM XapaKTEPUCTUK GU3MKO-
reorpadmyeckux $GakTopos B OAHOPOAHOM palOHE pernoHasibHble 3aBUCMMOCTM, KaK Npasuno,
BK/IIOYAIOT HECKOJ/IbKO (He 6osnee 4 - 5) OCHOBHbIX NepeMeHHbIX. B npuBeaeHHbIX B HacTOAWEM
pasgene MyHKTax, KaCaloWMXCA KOHKPETHbIX T[MAPOIOTMYECKMX XapaKTePUCTUK (rogoBow,
MaKCUMasNbHbIM, MWUHUMANbHbBIA  CTOKM, HauMBbICLUME YPOBHW BOAbl), [AaHbl Haubonee
pacnpoCTpaHeHHble CTPYKTYpbl PErmoHaNbHbIX 3aBUCMMOCTEN U GOPMYAN, MPUMEHAIOWMXCA B
rMApPONIOrNYecKmx pacyetax. lNapameTpbl 3TUX 3aBUCUMOCTEN ANA KaXKA0ro 04HOPOAHOro permoHa
OO/IXKHbI ONpeaenaTbCa Ha OCHOBE BCel mmerowenca MHPopmaummn, a oueHKY 3ddEeKTUBHOCTH
Nosy4aemblX NAPaMeTPOB M PaCCYMUTbIBAEMbIX MO 3TOM 3aBUCMMOCTM 3HAYEHUW OCYLLECTBAAIOT B
cooTBeTCcTBMM C dopmynoi (6.1) M NyHKTOM 4.15.

7.7 OCHOBHbIMM rnaporpadmyeckummn n dpusmko-reorpadpmyeckummn GakTopamm gaa NOCTPOeHUA
PervoHaNbHbIX 3aBUCUMOCTEN ABNAIOTCA Ceaytowme:

1) nnowaab Bogocbopa F, Km%;
2) rmaporpaduyeckan gnnMHa BOAOTOKa L, Km;

3) cpeaHeB3BelIEHHbIA YKAOH BOAOTOKA [, %o, npeacTaBaslowWMii Cob6OM  YC/NOBHbLIN
BbIPOBHEHHbIN YKAOH OMAHOro npoduan, 3KBMBANEHTHbIN CYMME YacTHbIX CPeAHUX YKAOHOB
npodumas BOAOTOKA, BblYMCAAEMBIN NO popmyne

g1 =i[(fs"£-)18 L ]unui= ﬁjf”
- S (7.1)

roe li - YaCTHbIN cpeaHUIA YKNOH OTAENbHbIX Y4aCTKOB NPOA0/IbHOrO NPOodUNsA BOAOTOKA, %o;

li - ANVIHA YaCTHBIX YYaCTKOB NPOAO0/bHOIO NPOGUASA MEXAY TOUKaMU nepernbda, Km;
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L - ruaporpaduryeckan 41vMHa BOAOTOKA A0 NyHKTa HabAOAEHWUI, KM.

CpepnHeB3BeLUEHHbIN YKNOH ONpeaenstoT TONbKO AN HE3aperyIMpoBaHHbIX BOAOTOKOB, a TaKXkKe
[ANA YY4AaCTKOB PEK, PACNONOMKEHHbIX B HUXHUX Bbedax BOAOXPaHUANLL,

4) cpeaHanA BbicoTa Bogocbopa s , M, HaZl YypOBHEM MOPA; onpeaenatoT no runcorpadpuyeckon

KpmBon Bogocbopa namn no popmyne

H = | S(H,, + H,)(04) [ 124
=l , (7.2)

rae Hs - BbICOTa NOBEPXHOCTM FOPU3OHTaNbHOTO ceYeHUA (FOPU3OHTANbHOTO), M;
AA; - nowaab mexay AByma coceqHUMMN FOPU3OHTANAMM, KMZ;
A - 06wasna nnowaab sogocbopa, KM?;

5) oTHOoCUTeNbHAA necmucTocTb Boaocbopa fr, % obuwel naowaamn Boaocbopa (nec n KycTtapHUKm
Ha NPOXOANMbIX 60N0Tax B NECHbIE YroAbsA HE BKIOYAIOT);

6) oTHocuTeNbHas 3abo104eHHOCTb Bogocbopa fs, % 0buwelt nnowaam Bogocbopa; BbIMMCAAIOT C
pasaeneHmem 6010T Ha BEPXOBbIE U HU3UHHbIE;

7) oTHocuTeNbHas 03epHOCTb BoAaocbopa fos, %, NpeacTaBnstowas cobon OTHOLWEHME CYMMbI
naowaaen Bcex o3ep, pacnonoxKeHHbIX Ha Bogocbope, K obuwer nnowaam soaocbopa;

8) cpeaHeB3BelEHHAn 03ePHOCTb A1 HEMPOTOYHbIX 03ep fos, % 0bLen naowaamn sogocbopa;
BbIYMCAAIOT C Y4ETOM PACcnoNoKeHua o3ep Ha Bogocbope no dopmyne

Fo =S ) 4
i=l , (7.3)

roe Si- naowaamn osep;
fi- nnowaan BoaocbopoBs 3TUX 03ep;
A - nnowaab Bogocbopa pekn A0 3aMblKaloLLEro CTBOPa;

9) 3aKapcToBaHHOCTL Bogocbopa f«, % obLien naowaam sogocbopa; onpeaensoT OTHOWEHMEM
3aKapCcToBaHHOM NaowWwaam Boaocbopa Ko BCen ero naowiaau;

10) oTHOCUTeNbHAnA pacnaxaHHOCTb Bogocbopa fp % obwen naowaamn sogocbopa; onpeaensatoTt
OTHOLWEHMEM NIOWAAN PacnaxaHHbIX 3eMe/b MO, CENbCKOX03ANCTBEHHbIE KYNbTypbl Ha Bogocbope
KO BCEl ero naowaau;

11) xapaKTep1cT1Ka TMNa NOYBOrPYHTOB, C/1aratoLLMX NOBEPXHOCTb BoAOCO60pa; onpeaenatoT no
MOYBEHHbIM KapTam, a TaKMKe BblAENAT NATb rPynn MNOYBOrPYHTOB NO MEXaHUYECKOMY COCTaBy:
TNIMHUCTbIE, CYTIMHUCTbIE, NECYaHble, CynecyaHble U KAMEHUCTbIE;
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12) cpeaHssa rnybuHa 3aneraHns ypoBHA TPYHTOBbLIX BOA (NepBOro BOAOHOCHOIO rOPU3OHTA);
onpeaenatoT No rmaporeoIorMyecknm KapTam;

13) XapaKTepUCTUKM 3aPeryiMpoBaHHOCTM PEYHOM CUCTEMbI WMCKYCCTBEHHbIMU BOAOEMAMMU
(KonmyecTBO, PAcNoONOXKEHNE U PETYAMPYIOLLME EMKOCTH);

14) xapaKTepucTuka penbeda (PaBHUHHbLIN - OTHOCUTE/NbHOE KonebaHue BbICOT B Npeaenax
Boaocbopa meHee 200 m, rOpHbIN - OTHOCUTENIbHOE KonebaHue BbICOT Ha Bogocbope 6onee 200 m).

7.8 [na BOAOTOKOB Manbix pek (F < 200 Km?2) AONOAHUTENbHO OnNpeaenaAlnT caeaylolime
XapPaKTePUCTUKU:

1) cpegHUIM YKNOH CKNOHOB BOA0CH0pa ek, %0; ONPEAENAtoT No KapTam U NAaHAM B FOPU3OHTANAX
no ¢opmyne

Io =(hD I)IA
iel ) (7.4)
rae h - BbicoTa ceyeHua penbeda, m;

>4

=1 - cymma A4/IMH U3MepPEHHbIX TOPM30oHTaNel B Npeaenax Bogocbopa, Km;

2) rycToTy peyHom ceTi Bogocbopa pp, KM/KM?Z; onpeaensioT Kak OTHOLEHME CyMMapHOW A/UHbI
BCEX BOAOTOKOB (peKun, KaHasbl, KaHaBbl) Ha Bogocbope K obulel naowaam soaocbopa

oy =ODIA
il ) (7.5)

3) rycToTy pycnoBoW ceTu Bogocbopa po, KM/KMZ;, onpeaensioT Kak OTHOLWIEHUE CYMMapHOM
AJIVHBI PEYHbIX AOINH, CyXMX PyCen, oBparos, 6anokK u 10ros K obuiel naowaam sogocbopa.

maporpadmyeckme XapakKTeEPUCTUKM pPekn u ee Bogocbopa onpenenstoT NO HOBENLWMM
Tonorpadumyecknm Kaptam, maclwTtabbl KOTOPbIX BbIOMPAIOT B 3aBUCMMOCTM OT pasmepa Peku U
penbeda Bogocbopa no cneayowmm pekomeHaaumnam:

a) onsa onpeaeneHua naowanen soaocbopos, AIMH PEK M YKIOHOB - No Tabaunue 7.1;
6) Ana onpeaeneHna rmaporpadmUyYecknx XxapakTepmUcTMK BOAOEMOB - N0 Tabauue 7.2;

4) xapaKTep NoYBOrpyHTOB, CTENEHb 3aKAaPCTOBAHHOCTYU, rNyBUHY 3aneraHns YPOoBHS FPYHTOBbIX
BOA, ONPeAENaAoT No cneumanbHbiM KapTam (NOYBEHHO-TPYHTOBLIM U TMAPOre010rMYECKUM).

Tabnuuya 7.1 - Macwrabbl KapT, ucnoab3yemblie gNAa onpeaeneHusa naowagen sogocbopos,
OJIVH PEeK U YK/IOHOB
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MacwTabbl KapT Npu naowWwaam sogocbopa, kKm?
XapaKTep MeCcTHOCTH
<10 10-50 50-200 >200

PaBHWHHbIE, NyCTbIHHbIE 7
3a60/104eHHbIe 1:10000 1:25000 1:50000 1:100000
cnabopacysieHeHHble panoHbl
FOpHbIe U XONIMUCTbIE

1:25000 1:50000 1:100000 1:100000
CunbHoOpacyNeHeHHble PaloHbI

Tabnnuya 7.2 - Macwtabbl KapT AnAa onpeaeneHua ruaporpaduuecknx XapaKTepucTuk

BOJ0EeMOB
Maowaab
n306parkeHun
Boaoembl MacwTtabbl KapT
BOAOEMA Ha KapTe,
cm?

KpynHelwwne n 6onbine > 1000 1:100000 - 1 : 500000
CpegHue 500 - 1000 1:50000 -1 :100000
Manbie 100 - 500 1:25000 -1 :50000
Camble manble 10 - 100 1:10000 - 1 : 25000

KaTeropuu pek (bonblune, cpegHune, manble) B 3aBUCMMOCTM OT NA0LLAAM Bogocbopa NPpUHATLI B
cooTBeTcTBMK Cc TOCT 19179.

7.9 Mpun onpeaeneHun ruaporpaduUeckmx XapaKTepuctMk BOAOTOKA M Bopocbopa Bbibop
macwTtaba Tonorpaduyecknx KapT, YCTAaHOB/NEHWE MECTOMO/IOKEHUA BOAOPA3AE/bHLIX JINHUNA,
MCTOKOB, YCTbE€B BOAOTOKOB W KAPTOMETPUYECKME M3MEepPeHUs MPOU3BOAAT B COOTBETCTBUM C
Tabnvuamn 7.1 n 7.2.

7.10 [OnAa BOCCTAHOBAEHUA MHOIONETHUX PALOB T[UAPONOTMYECKUX XapaKTepUCTUK npu
OTCYTCTBMM [Aa@HHbIX TUAPOMETPUYECKUX HAONIOAEHUI NPUMEHAIOT 33aBUCMMOCTM CTOKA OT
cTokodopmumpyoLNX GaKTOPOB, KOTOPbIE CTPOAT ANA NPOAO/IKUTENbHBIX PALOB HA PeKax-aHanorax
B O4HOPOAHOM panioHe. OCHOBHAA 0COBEHHOCTb MNPU NOCTPOEHUM IMMUPUYECKUX 3aBUCUMOCTEN -
nx obwaa [na  TeppuTOpUM  CTPYKTYpPa, NO3BONAIOWAA WMHTEPNOAMPOBATb MapameTpbl,
KoapoduumeHTbl N ctokopopmupytowme ¢akTopbl Ha HeusyyeHHbI Bogocbop. MocTpoeHue u
aHa/IN3 3aBMCMMOCTEN OCYLLLECTBAAIOT TAKKe B COOTBETCTBMMU C TpeboBaHMAMM NYHKTOB 4.3, 4.15 n
ycnosus (6.1).
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TI'onoBoii cTOK

7.11 Mpw oTCYTCTBUM HABNIOAEHMIN 32 CTOKOM B PaCHETHOM CTBOPE NapameTpbl pacnpeaeneHus
(cpepgHee, KoaddUUMEHT BapuauuKu, OTHOLEHMUE KOIPPULMEHTa aCUMMETPUN K KOIPOUUMEHTY
Bapuauum n KkoadPuuUMeHT aBTOKOPPENALMM) ONpeaenatoT No peKam-aHanoram.

7.12 B 3Ha4YeHUA cpeaHEero MHOrosIeTHero CToka (HopMbl), onpegeneHHble No PalioHHOW KapTe,
cnepyeT BBOAUTb MOMPABKM HA BAMAHWE MECTHbIX a30Ha/bHbIX GaKTOPOB, KOTOPbIE Y4MTbIBAIOT
HenonHoe ApPeHUPOBaHUE peKamu NoA3eMHbIX BOA, Ha/M4Me KapcTa, BbIXOA0B NOA3EMHbIX BOA,
0COBEHHOCTU TeoJIOrMYECcKOro CTpoeHua bHacceiHa, xapakTep noys (rPyHTOB), Mpomep3aHue U
nepecbixaHWe pek, pasinymMe cpeaHMX BbICOT BOAOCOOPOB M Apyrne ocobeHHocTu. [MonpasKu
onpeAenAlT NyTemM NOCTPOeHMA 3aBUCMMOCTEN CpeaHero MHOro/fIeTHero CTOKa OT a30Ha/IbHbIX
daKTopoB.

7.13 CpepgHee MHOrosieTHee 3Ha4YeHWe CTOKa (B MoAynax MAWM CNoAX CTOKA) ANA pacyeTHOro
NyHKTa (UeHTpa TaxecTM Bogocbopa) HAa PaBHUHHOW TEPPUTOPUM WMAW NPU HE3HAYUTENbHO
MeHsawwemcs penbede onpeaenatoT AMHENHOM MHTePNoAaLMEN MeXaY U30ANHMUAMM CTOKa.

B cnyyae nepeceyeHnsa Bogocbopa HECKONbKMMU U30ANHUAMM CPeHEB3BELEHHOE 3HaYeHue
CTOKa BblYMCAALOT No dopmyne

G =(q1A1+q2 A2+ ...+ qnAn) / A, (7.6)

roe qi, gz, ... gn - CPEAHNE 3HAYEHMA CTOKA MEXKAY COCeAHUMU U30JIMHUAMMU, NepPeceKarowmumm
Bogocbop;

A1, Ay, ..., Ap - COOTBETCTBYIOLLME NAOWAOM MEXOY N3OJAUHUAMMU;
A - 06wan nnowaab BOAOCOOPA 40 PacYeTHOro cTBopa.

7.14 CpepHee MHOronetTHee 3HayYeHWEe CTOKA HEUCCNeAOoBaHHbIX TOPHbIX pPeK cneayet
onpeaenaTb NO PaiOHHbIM 3aBUCMMOCTAM CTOKA OT cpeAHelN BbICOTbl Bogocbopa, yCTaHOBAEHHOM
ONA U3YYEHHbIX PEK B palNOHEe UCCNea0BaHuUS.

B uenax ytTouyHeHmAa cpegHero MHoOrosnetHero 3Ha4yeHuA CTOKa OTAe/ibHbIX TFOPHbIX peK no

g

3aBUCUMOCTAM = f (%), cocraBneHHbIM ANR AOCTaTOYHO KPYMHbIX PaiOHOB, WMCMOMb3YHOT

AONONHUTE IbHbIE GAKTOPbI (3KCMNO3ULMIO CKIOHOB U Ap.).

7.15 3HayeHua KoadoduumeHTa Bapuaumm C, HEUCCAEAOBAHHbIX PeK cneayeT onpeaenatb no
KapTe M30/IMHUI 3TOro MapameTpa WM MO PAMOHHBIM 3MNUPUYECKMM GOpMysiaMm, B KOTOpble
BBOAAT NOMNPABKM Ha a30Ha/IbHble GaKTOPbI.

KoadpodmumneHTol Bapuauym no parioHHbIM  IMAUPUYECKMM Gopmyiam  onpeaensalT B
3aBUCMMOCTM OT CPEeAHErO MHOFONETHENO 3HAaYEeHUA CTOKa, NaoLaam Bogocbopa peku nnm cpegHen
BblCOTbl 6acceitHa (onA ropHbiX pakioHoB). IPGEKTUBHOCTb PErvoHaNbHbIX 33aBUCUMMOCTEN
onpeaensaoT ycnosuamm (6.1).
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Ha ropHbIx pekax, B 6acceliHax KOTOPbIX UMEOTCA NeAHUKM, 3aHUMatowme 6onee 10 % nx obue
naowaamn, YCTaHaABAMBAKOT pPaAMOHHblIE 3aBUCMMOCTM KO3pPULMeHTa BapuaumMm OT CTEneHu
onepeHeHunA sogocbopos pek.

7.16 KoapdumuUMeHT acMMMETPUN YCTAHABANBAKOT B COOTBETCTBUM C 5.7.

7.17 Mpwn OTCYTCTBMM [AaHHbIX HabnlOAEHWI 3a rOAOBbIM CTOKOM B pPacyeTHOM CTBoOpe
A0MYCKAaeTCA NPUMEHATb IMNNPUYECKNE 3aBUCUMOCTU OT METEOPONOTNYECKUX N APYTUX GaKTOPOB.

7.18 l040BON CTOK MPW HaAMYMKU MPOAO/IKUTENBbHBIX PAAOB METEOPONOrMYecKnX ¢GaKkTopoB
OONYCKAeTCA PacCyMTbiBaTb KaK CYMMYy CNOEB CTOKA CE30HHbIX COCTAaBAAKOLWMX 33 FeHeTUYeCKn
ogHopoaHble nepuoabl. OnAa pek ¢ BECEHHUM NOAOBOALEM MOXHO BbIAENNTL TPU OCHOBHbIX
reHeTUYeCKN OLHOPOAHbIX CEe30Ha BHYTPM roga no ycnoBMam (GOPMMPOBAHMA CTOKA: CE30H
BECEHHErO NOJIOBOAbA, CE30H NEeTHE-OCEHHEN MEXEHU U A0XKAEBbIX NABOAKOB M CE30H 3MMHEN
meXxXeHu. MeTtoauKa BKAOYaeT cieaytolme OCHOBHbIE 3Tanbl:

- ANA Kaxaoro Bogocbopa onpenenatoT o4HOPOAHbIE TMAPOIOTMYECKME CE30HbI M 33 KarKabli
CEe30H PACcCUMTBLIBAIOT C/I0M CTOKA U Npeanonaraemble CTOKodpopmupytowme GakTopbi;

- ANA Kaxporo Boaocbopa M KaxKaoro rmaposormyeckoro cesoHa CTPOAT 3aBUCMMOCTU CNOEB
CTOKa OT CTOKOpopmMMpYyOWMX GaKTOPOB N 13 HUX BbIOMpaAtOT Hanbosee 3HaYMMble ¢ obLen ana
TePPUTOPUM CTPYKTYPON;

- 4aTbl HA4Yana M OKOHYAHMA O4HOPOAHbIX TMAPONOrMYECKMX CE30HOB 0606LWatoT NO TEPPUTOPUM
M UX 3HAYEHUA oNpeaensatoT ANA HEU3y4YeHHOro Boaocbopa;

- B rPaHMLAX NOJYYEHHbIX CE30HOB AN HEM3YYEHHOro BoAocbopa onpeaenatoT MHOroNeTHMe
paabl  CToKodopmupyloWNX  GaKTOPOB, BXOAAWME B YpPaBHEHWA TeppuUTopuManbHO-obLLeln

CTPYKTYpPbI;

- K03dPUUMEHTbI YPaBHEHWNI CE30HHOTO CTOKA TEPPUTOPMAIbHO-06LLEN CTPYKTYpbl 0606LatoT
Nno TEPPUTOPUN U UX 3HAYEHUA ONPEAENAIOT AN HEM3YYeHHOro Bogocbopa;

- Ha OCHOBe pAaoB CTOKodopmupylowmx GaKToOpoB M KOIGPUUMEHTOB YypaBHEHUM AnAa
Hensy4yeHHOro Bogocbopa BbIYMCAAIOT MHOTONETHUE PAAbl CE30HHOIO CTOKa;

- CION TOA40BOTO CTOKAa onpedenAaroT Kak Cymmbl C10eB CE30OHHOTO CTOKa,

- M0 PAAY BbIYNC/IEHHOrO roA0BOro CTOKa OnpeAenaT NnapaMeTpbl U KBAHTUAKU pacnpeaeneHuns
KaK ANA CAy4an rmApoaormyecknx pacyeToB NPy HaIMYUKM AaHHbIX HabaoaeHUN (pasaen 5).

BHyTpHuronoBoe pacnpeaeieHne cToKa

7.19 Mpwn OTCYTCTBUM AAHHbIX TMAPOMETPUYECKUX HABNIOAEHUI B CTBOpPE MNPOEKTUPOBAHMUA
pacyeTHoe BHYTPUroAoBOEe pacnpenesieHWe CTOKa onpeaenatoT NO AaHHbIM peK-aHaaoros, no
PaMOHHbIM CXEMaM M MO PErMOHANbHbIM 3aBUCUMOCTAM.

www.pkb-titan.ru W TMTAH



B nepBom cnyyae oTHOCUTENbHbIE 3HAYEHMA CTOKA 334aHHOM BEPOATHOCTM NPEBbILEHNA 33 BCe
MecsLbl BOAOX03AMCTBEHHOrO rofa 1 COOTBETCTBYIOLWEN rpadaumm BOAHOCTM ONpeaenstoT nyTem
pacyeTa no AaHHbIM A0CTaTOYHO ANUTENbHbIX HabAOAEHNI Ha peKe-aHanore, a BO BTOPOM - MyTem
COCTaB/NIEHMA PAMOHHOW CXEMbl BHYTPUIOA40BOr0O pacnpeaenieHma CToKa No pesy/bTaTaM pacyeToB
no rpynne pek-aHanoros.

7.20 lpumeHeHMe MeToha aHaNorMu ANA pacyeTa BHYTPUrogoBOro pacnpegeneHua CTOKA
pekoMeHayeTca ANA PaBHUHHbLIX TEPPUTOPUIA U NIOCKOrOPUIN NPU CPaBHUTENbHO 04HOO0HOPA3HbIX
¢u3mKo-reorpadmyecknx ycnosumax. [lonyckaetca npu Hagnexawem ob0CHOBaHUM NPUMEHEHUe
3TOro meToAa U ANA rOPHbIX PaMOHOB. 3@ aHa/I0r MPUHMMALOT PEKY, YA0BNETBOPAIOLLYIO YCIOBUAM,
npuseaeHHbIm B 4.11.

7.21 PacuyeT BHYTPUroA4OBOro pacnpefeneHMa CTOKa NPou3BOAAT MO pPervoHasibHbIM
3aBMCMMOCTAM NapameTpoB CE30HHOIO CTOKA OT onpeaenarwmx GakTopos: naowaam sogocbopa
PeKn, 03epHOCTH, 3a60N04YEHHOCTM, NECUCTOCTU, XapaKTepa NOYBOTPYHTOB, @ B TOPHbIX YCIOBUAX -
TaK)Ke OT cpeaHel BbICOTbl BOAocH6opa 1 T.4.

7.22 Mpw NnpuUBEAEHUM MECAYHOro, CE30HHOrO M roA0BOrO CTOKOB K MHOTONIETHEMY Mepuoay
MCMONb3YIOT PEeKomeHgauuu pasgena 6. OnpepeneHve  pacyeTHOro  BHYTPUrog0BOro
pacnpefeneHuns CToKa Nno KaxaoW U3 peK-aHaNoros NpoM3BOAAT COrNacHO pekomeHaaumsam 5.19 -
5.24.

7.23 OCHOBHbIM MeTOA0M 0606LLEHNA AAHHbIX NO BHYTPMUIOA0BOMY pacnpeneneHnto CTOKa Kak
ONA PaBHUHHbIX, TaK U 419 TOPHbIX PaMOHOB ABNAETCA COCTAaBAEHME PANOHHbIX CXEM MEXKCEe30HHOIO
M BHYTPUCE3OHHOrO pacnpefeneHnin CToKa, HeobXxoAMMbIX ANA onpeaeneHusa pPacyeTHoro
KafeH4apHOro pacnpeaesieHna MecA4YHOro CTOKa B XapaKTEPHOM MO BOAHOCTM roAy uccnesyemom
Hensy4yeHHOM pekn. Mexce3oHHOoe pacnpeneneHme CTOKa BblpaKatoT B 408X rO40BOro CTOKa, a
BHYTPUCE30HHOE pacnpeneseHne CTOKa - B 40/IAX CTOKA COOTBETCTBYHOLWEro ce3oHa. B 3aBnucmmoctu
OT XapaKTepa pellaemon MPaKTUYeCKOn 3aayu U NPUHATOro B pacyeTax MeToaa onpeneneHus
BHYTPMIoA0BOro pacnpeaesieHma CToKa AN1A paloHa uccnegoBaHusa (MM palioHa NPOEKTUPOBaHMA)
MOTYT 6bITb NOCTPOEHbI Pa3/IMYHbIE PacyYeTHble cXxembl. OBLMMKM NPU UX YCTAHOBNEHUW ABAAIOTCA
BbIIB/IEHWE M Yy4YeT OCHOBHbIX MPUPOAHbIX ¢aKkTopoB (naowaan Boaocbopa M 03epHOCTM Ha
pPaBHUHAX M NNIOCKOrOpbAX, CpeaHel BbiCOTbl BOAOCOOpPaA - B NepeceyeHHbIX FTOPHbIX paiioHax).

7.24 TocTpoeHne cpeaHelt MHOroNeTHeN KPWMBOM MPOAOIKUTENBHOCTU CYTOYHbIX PacxonoB
BOAbl MPOM3BOAAT METOAOM aHanornn. CpeaHIol0 MHOTFONETHIO KPUBYIO MPOAO/IKUTENBHOCTH,
MOCTPOEHHYIO ANA PEKU-aHANOora B OTHOCUTE/IbHbIX 3HaYeHMAX (B A40NAX ee cpeHEMHOroNeTHero
rof0BOro pacxo/a Bo/Abl), MEPEHOCAT Ha HEU3YUYEHHYIO PEKY C Y4ETOM HOPMbI CTOKa HEU3YYEHHOM
PEKU, NONYYEHHOW B COOTBETCTBUM € 7.11 - 7.18.

MakcuMajibHbIH CTOK BOJBI PeK

7.25 MeToabl onpeaeneHuA PacyYeTHbIX XapaKTEPUCTUMK MaKCMMaNbHOTMO CTOKA BECEHHEro
No/0BOAbA U A0XAEBbIX NaBOAKOB NOAPa3AENA0T Ha CAeayioLLme:
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a) npu HaAN4vnm OLI,HOI‘;1 NN HECKONbKUX PEK-AHANOr0B;

6) Npu OTCYTCTBUM peK-aHaNoros. 3HAYeHUA MapPameTpPoB U KOIPPULMEHTOB B PaACUYETHbIX
dopmynax cnefyeT yTOYHATb HA OCHOBE MCMONb30BaHMA TMAPOMETEOPONOrMYECcKo nHGopmaumnm
3a BeCcb nepuog HabaoaeHUn, BKAKOYaA nocaeaHne roabl, B COOTBETCTBUMN C 4.3.

7.26 Bbibop peK-aHanoros cnegyeT NpoBoAnNTb ¢ cobaogeHnem TpeboBaHNM, yKazaHHbIX B 4.11,
a TaK)Ke npu coba04eHNN YCNOBUI:

L/ A% = Ly [ AP, (7.7)
JADS0 = J, A0SO, (7.8)

rae L v Lg - AVHA Uccneayemon peku U peku-aHanora COOTBETCTBEHHO, KM;
J W Jg - YKNOH BOAHOW NOBEPXHOCTU UCCAELYEMOW PEKU U PEKU-aHaNora, NPOMUNNE;
A un A, - nnowaam Boaocbopos Uccnesyemoit PeKU U PEKM-aHalora COOTBETCTBEHHO, KM?.

7.27 Mpu UCNONb30BaHUM HECKOJIbKMX HEe3aBUCUMbIX (HO He 6onee Tpex) pervoHasbHbIX
MEeTOA0B W CXeM pacyeTa MaKCMMaNbHOrO CTOKa OKOHYaTeNbHOEe pacyeTHoe 3HayvyeHue
paccMaTpPMBaEMOM XapaKTEPUCTUKN MPUHUMAIOT B COOTBETCTBMM C 4.10.

Becennee noJsioBoane

7.28 Tpyn HaNMuMKM peK-aHaNoroB onpeneneHMe MaKCMMa/bHbIX PAacXoAoB BOAbl BECEHHErO
NoN0BOAbA BbINOMHAOT NO peAyKUMOHHOM dopmyne (7.9).

Mpn HanMuMmM [aHHBIX METEOPONOTMYECKUX HabnaeHUM, NO3BONAKLWMX PACCYUTLIBATD
BOAOO0TAAYY M3 CHEXHOTO NOKPOBA, PacxoAbl BOAbl BECEHHETO NOI0BOAbA MAJbIX PEK A0MYCKaeTCs
onpeaenAtTb MO YMPOLWEHHbIM TeHeTUYecKum ¢Gopmynam, CTPYKTypa KOTOPbIX M MeToAbl
onpeaeneHns NnapameTpoB pernaMeHTUpYyrTca TeppuTopmuanbHbIMMU CTPOUTENbHBIMU HOPMAMMU.

7.29 MeToabl pacyeTa MaKCMMaA/IbHbIX PAacX040B BOAbl PEK BECEHHEro NoA0BOAbA NPUMEHAIOT
[ANA peK C NAoWagamm BoAoCOOpPOB OT 3N1eMeHTapHO Manbix (meHee 1 km?) oo 20000 Km? ans
esponeicKkoit yactn Poccun m Ao 50000 KM? - A1 a3MaTCKOM YacTu, 38 UCKAIOYEHUEM TPaH3UTHBbIX
YYaCTKOB peK, rae npoucxoauT CUbHOE pacnaacTbiBaHMe BOJIHbI NOA0BOAbA, Bbi3biBaloLLee
CHU}KEeHMEe MAaKCMMaNbHbIX PAacXo40B BOAbI.

MpY NPOEKTUPOBAHUM COOPYKEHUIN HA PeKax C NAoWaaaMu BoAoCOOPOB, MPEBbILAOLMMU
YKa3aHHble Mnpeaenbl, MakCUMaibHble pPacxoApbl TafiblX BOA MPU OTCYTCTBUM TMAPOMETPUYECKUX
[laHHbIX OMpeaenAlT Mo pPe3ynbTaTaM WHMKEHEPHO-TUAPOMETEOPOIOTMYECKUX M3bICKAHUIA B
nccnesyemom cTBope.

7.30 PacueTHblil MaKCMMalbHbIM pacxof BOAbl BeceHHero nosnosoapba Qpx, m3/c, 3amaHHOM
BEPOATHOCTU NpPEBbIWEHNA Py NPU HANMYMW PEK-aHA/NOrOB OMNPenenArnT No peayKLUMOHHOM

dopmyne

Qp% =Ko hps n 6 6162 A /(A + A1) (7.9)
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rae Ko - napameTp, XapaKTepusylowmii APYKHOCTb BECEHHEro No/I0BOAbS; PACCUMTLIBAIOT KakK
cpeaHee 13 3HaYeHU, onpeseneHHbIX NO AaHHbIM HECKO/IbKMX PEK-aHa/1I0roB 06paTHbIM
nytem us ¢opmynsbl (7.9);

hp% - pacyeTHbIN CNOM CYMMapHOro BECEHHErO CTOKa (6e3 cpesku rpyHTOBOro NUTaHMA), MM,
eXerogHo BepoATHOCTM npeBblleHns Py, onpeaensalT B 3aBUCUMOCTM  OT
KoapopuumeHTa Bapnaumm C, u otHoweHun Cs / Cy, a TaKxKe CpeaHero MHOro/IeTHero cios
CTOKa ho;

L - KO3OOUUMEHT, YUYMTbIBAIOLWMIA HEPABEHCTBO CTAaTUCTMYECKMX MAPaMETPOB KPWUBbIX
pacnpeaeneHuns cIoeB CTOKa M MaKCMMaJIbHbIX Pacxo40B BOAbI;

6, 61, 62 - KO3PDUUMEHTDI, yUNTbIBAIOLME BIUSTHUE BOAOXPAHWUINLL, MPYAOB U NPOTOYHbIX 03ep (6),
3aneceHHocTn (61) n 3abonovyeHHOCTN pedHbix Bogocbopos (62) Ha MakcMmanbHble
pacxobl BoAbl;

y 2.
A - nnowaap Bogocbopa ucciesyemoin pekn 4o pacyeTHOro CTBopa, Km?;

A1 - BONONHUTENbHAA NOLWAAb, Y4UTbIBAIOLLAA CHUKEHNE UHTEHCUBHOCTM peayKUnmn Moayns
MaKCMMa/IbHOrO CTOKa C YyMeHbLIEeHMEM niowaamn sogocbopa, KM?;

- NOKa3aTe/ib CTeneHn pegyKkuunn.

MokasaTenb cTeneHun peaykunun n u napameTp Ai B popmyne (7.9) onpeaensatoT Ha ocHoBe
3aBUCUMOCTU Gmax p% = f (A) NO A@aHHBbIM HabNOAEHUI Ha U3YYEHHbIX PEKaX UCCesyemMoro panoHa,
A€ Qmax p% - MOAYNb MAaKCMMaIbHOTO CTOKaA.

Mpn obocHoBaHuKM B dopmyny (7.9) gonyckaeTca BBeAEHWE OOMNONAHUTENbHbLIX MapPameTpos,
YUMTLIBAIOWMX BAMAHME ECTECTBEHHbIX W UCKYCCTBEHHbIX (aKTopoB Ha ¢opmupoBaHuMe
MaKCMMa/IbHOIO CTOKa BOZbl PEK BECEHHETO MNOJIOBOAbA.

7.31 CpeaHWiA MHOTONIETHUI CNOM CTOKA BECEHHero nosioBoabs ho cnepyeTr onpeaensatb Mo
AAHHbIM PEK-aHa/IoroB AN UHTEPNONALMEN MO KapTam, MOCTPOEHHbIM A48 UCCAeAYEMOro panoHa
C y4eTOM nocneaHunx net HabntoaeHui. B 3HaueHWe cpeHEro MHOTONETHEro CN0A BECEHHEro CToKa
BHOCAT NOMNPABKM Ha YYEeT BANAHMA MECTHbIX GaKTopoB (NaoLwwaab Bogocbopa, yKNOHbI CKIOHOB Ha
Boaocbope, 03epHOCTb, 3a/1€CEHHOCTb, 3a60N104EHHOCTb, PAacNaxaHHOCTb):

a) Ans pek CTenHom 30Hbl Poccum M NoAYynyCcTbIHHOWM 30HbI 3anagHon Cubupu ¢ naowaaamm
Bogoc6opos meHee 3000 Km? B 3HauyeHusa ho cneayeT BBOAMTb MOMPAaBKM Ha y4yeT MoLWaam
BoAocbopa Ha OCHOBE MOCTPOEHUA 3aBUCUMMOCTU hg = f (A) ¢ ydeTom maTepuasnioB HabawaeHUI
nocneaHux ner;

6) 419 ManbIX paBHUHHbIX PeK ¢ naowaaamm sogocbopos meHee 200 KM2 1ecocTenHoM, CTENHOW,
NONYNYCTbIHHOM 30H M 3aCyLWAMBbLIX CTenel NonpaBoyHble KO3IGOUUMEHTbl YCTaHABAMBAOT NO
3aBucumocTtu ho = f (Js), rae Js - yKnoH Bogocbopa;
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B) MPY Ha/NMYUKM 03ep, PACNONONKEHHbIX Ha Boagocbope pekun, NonpaBoYHble KOIPPULMEHTbI K
cpegHemMy MHOToNeTHEMY C10K0 CTOKA BECEHHEro nosioBoAbA ho onpeaensatoT No CBA3WU €105 CTOKA
CO 3HAYEHUAMW cpeaHel B3BELUEHHOM 03epHOCTM pedHbIX baccerHoB ho = f (Aos), MpU 3TOM
napameTp Aos, %, onpeaenatoT no opmyne

Ags = =1 (100 S;A;/ A%, (7.10)

roe Si- naouwaab 3epkana o3epa, Km?%;
Ai - nnouaab Bogocbopa o3epa, Km?;
A - naowaab Bogocbopa B pacyeTHOM CTBOPE PEKU;

r) ans BoAocbOPOB C 3aNE€CEHHOCTbIO, OTANYHOW OT cpedHer 30HaNbHOW (palioHHOM),
NonpaBoYHbI KO3PPUUMEHT onpeaenstoT No COOTHOWEHUO A, / Anp, TAe A, - 3aN€CeHHOCTb
pacuyeTHoro Bogocbopa, %; A, - cpegHee paioHHOe 3HaYyeHue 3aneceHHocTn, %. T

BbluMcneHne cpegHero PamoHHOrO 3HaAYeHMA 3a/IeCEHHOCTM BOAOCOOPOB BbLIMOAHAKT KakK
cpegHeapudmeTMyecKoe M3 3HaYeHWUI 3a71eceHHOCTU, %, No H6AMKAMLIMM pedyHbIM BogoCcOopam
(sopocbopbi ¢ A > 200 Km? - 44 NeCHOM M necocTenHol 30H u A > 2000 - 3000 kKm? - Ana 30H cTenein

M NONYNYCTbIHb).

7.32 KoapoduumeHT BapuaumMm CNoA CTOKA BECEHHEro MoJIoBOAbA MPUHUMAKOT MO pPeKkam-
aHanoram WAM WHTEpPnoNAuMEen Nno KapTam M30/IMHUKM 3TOrO MapameTpa, MOCTPOEHHbIM ANA
nccnepyemoro paroHa.

[na pek ¢ naowaaamm soaocbopos A < 200 KM? B 3HaU€HMA, NONYHEHHbIE MHTEPNOoAALMER Mo
KapTe, cneayeT BBOAUTb NONpPaBKK, onpeaensemble no 3aBucumoctam C, = f (A) Ans paBHUHHbIX pek
n Cy = f (Hs) - ANA ropHbix pek, rae Hs - cpeaHAs BbiCOTa pevyHoro 6accenHa, m.

7.33 PacyeTHOe 3HaYeHMe OTHOLWEHNA KOIPDULMEHTA aCUMMETPUM K KOIGDULMEHTY BapmaLmm
Cs/ Cy yCTaHaBNMBAOT B COOTBETCTBUM C TpeboBaHMAMM 5.7.

7.34 KoappuumeHT 6, yuMTbIBAIOLWLMIA CHUNKEHME MAKCMMAIbHOTO pacxoda BOAbl BECEHHEro
NofoBOAbA Ha peKax, 3apery/MpoBaHHbIX MPOTOYHbIMU O3epamu, cneayeT onpeaensaTb Mo

dopmyne
5=1/(1+CAs), (7.11)

raoe C - Ko3adPUUMEHT, NpUHMMaeMblit paBHbiM 0,2 Ans necHon n necoctenHom 3oH u 0,4 - ana
CTENHOM 30Hbl.

Mpw Hannumm B BacceliHe 03ep, PaCMOIOKEHHbIX BHE T1aBHOTO pycaa U OCHOBHbIX MPUTOKOB,
3HauYeHune KoapodmumeHTa d cnegyet NPUHUMATL ANA Aoz <2 % - 1; Aoz >2 % - 0,8.
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BanaHune npyaos, perynmpyowmx MeKeHHbI CTOK, MPW pacyeTe MaKCMMa/bHbIX PACX04,0B BOAbI
BEPOATHOCTbIO NMpeBblWeHNa meHee 5 % He yunTbiBatoT, a npu P 2 5 % gonyckaetca ymeHblUeHue
pacyeTHoro 3HadyeHums o 10 %.

7.35 KoadpodumumeHT 61, y4MUTbIBAOLLNIA CHUKEHNE MAaKCUMMaAJIbHbIX PAcX040B BOAb! B 3a/1€CEHHbIX
baccenHax, onpeaenatoT no popmyne

di=a/ (A +1)", (7.12)

roe n - KoaddUUMEHT peayKUuMW; YCTaHaBAMBAOT MO 3aBUCUMOCTU Gmax = f (As) C ydeTom
npeobnaaatowmx Ha Bogocbope NOYBOrpyHTOB;

O - KO3OPULIMEHT, YYUTbIBAIOLMIA PACMONOKEHME Neca Ha Bogocbope (B BepXHEN MU HUXKHEN
YyacTm Bogocbopa), a TaKKe NPUPOAHYIO 30HY (IecHas uaun necoctenHas).

7.36 KoadduumeHT &2, YuUMTbIBAIOWMIA CHUKEHME MaKCMMaibHbIX pPacxo4oB BoAgbl C
3abonoyeHHbIX Bogocbopos, onpegenaioT no popmyne

62=1-Blg(0,1A6+1), (7.13)

roe B - KoapPpuumneHT, onpeaensembii B 3aBUCMMOCTM OT TMNa 6ONOT U MeXaHMYECKOro CoCTaBa
NOYBOrPYHTOB BOKPYr 60/10T M 3a60/104€HHbIX 3eMenb (co cnoem Topda He meHee 30 cm):

Ag - OTHOCUTENIbHAA Naowaab 6010T, 3a60104EHHbIX 1€COB M NYroB B 6acceliHe peku, %.

BHyTpMbONOTHbIE O3€epa, paccpenoToYeHHble MO BOAOCOOPY M PacnoNoXKeHHbIE BHE F1aBHOMO
PYCNa M OCHOBHbIX NPUTOKOB, CleAyeT BKAOYaTb B 3HaYEHWE OTHOCUMTENbHOM Naowaaun 6o0n0T.

Mpw 3a6onoyeHHOCT MeHee 3 % MAM NPOTOYHOMN CpeaHEeB3BELWEHHOW 03epHOCTM bonee 6 %
KO3pPUUMEHT &2, NPUHMMAIOT PaBHbIM eauHMULE.

[na ropHbix peKk KoapoduumeHTbl 81, U &2 paBHbI eANHULE.

JloxkneBble MABOAKH

7.37 Bbibop TMna pacyeTHON popmynbl ansa onpeseneHna MakCMMaIbHOrO CPOYHOro pacxosda
BOAbl AOXAEBOro nNaBoAKa 3aAaHHOW BEPOATHOCTM npeBbiweHnsa Qpy cneayetr Npou3BOAUTb
COrNacHO NpuUnoXeHuto b, Tabnaunua b.7.

7.38 PacueTHas ¢dopmyna Tmna | (peayKumoHHasa) gns onpeaeneHnsa Qpy NPy HaANMYMU OLHOM
WV HECKONIbKMX PEK-AHANOroB UMeeT BUA,:

Qp% = (p%,a d)N\ (6 62/ Oa 62a) A, (7.14)

A€ gp%,a - MOAYIb MAaKCMMaNbHOIO CPOYHOIO PAcXoa BOAbl PEKM-aHANO0ra PacYeTHON BEPOATHOCTU
npesblWweHna Py, M3/c - KM?; paccumTbiBatoT No Gpopmyne

Go%,a = Qp%,a /Aa, (7.15)

roe Qp%,a - MaKCMMa bHbIM pacxon BOAbl A0XAEBOrO NaBoOAKa BEPOATHOCTU NpeBbileHUA Py, M3/C,'
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A, - nnowaab Boaocbopa pekn-aHanora, KM?;

bm - KO3OPUUMEHT, YYMTLIBAIOWMN PeayKUMIO MAKCMManbHOTO MOAYANSA CTOKA AO0XKAEeBOro
naso/Ka (gi%) € ysennyeHnem nnaowaam sogocbopa (A, KM?) MU NPOAOAKUTENBHOCTH
PYC/NOBOro BpemeHun goberaHua (Tp, MMH); PaccunTbIBAOT B 3aBUCMMOCTM OT 3HAYEHMS
KoapoduumeHTa ne¢, NPEACTaBAAIOWETO COOTHOWeHWe KoadduumeHToB Gopmbl
BoAocbopa nccnenyemort peku U peku-aHanora:

N = L A056 / L, A®S6, (7.16)

roe L v Ly - rmaporpaduyeckas OaMHA BOAOTOKA ANA WUCCNeayeMOW PeKM U peKku-aHanora
COOTBETCTBEHHO, KM;

A un A, - nnowaab sBogocbopa ANa Uccaegyemon pekn u peknu-aHanora COOTBETCTBEHHO, KM2,

Mpwn ng < 1,5 pacyeTHoe 3HayeHne KoadoduumeHTa by onpeaenaoT no popmyne (7.17), a npu ne
> 1,5 - no popmyne (7.18):

bm = (Aa/ A); (7.17)

b = (@5 /D)™ (7.18)

roe © n ®, - rmgpomopdomeTpmyecKan xapaKTepUCTUKa pycna ANa UccnenyemMon Pekn U peku-
aHasiora COOTBETCTBEHHO; onpeaensaoT no popmyne

!M
®=1000L/m,/ ¥ A%, (7.19)

rae L v A - Toxe, yto 1 B dopmyne (7.16);

mpy N M - TMapaB/INYeCcKmne napameTpbl, XapaKTepusylolme CoOCTOAHUE U LLepOoXoBaToCTb pycna
BOAOTOKa; ONpeaensatoT CorlacHoO NPUNoXKeHUo b, Tabanua b.8;

lp - cpeiHeB3BeLIEHHbIN YKNOH pycia BOAOTOKA, %o;

N 1 ni - cTeneHHble KO3pPULMEHTbI, OTParKaloLMe peayKUMIo MaKCMMabHOTO MOAYNA CTOKA
[OXKOEBOro NaBoAKa gi% COOTBETCTBEHHO C YBEAMYEHMEM NoLWaan Bogocbopa A,
KM?Z, 1 pyC/I0BOro BpemeHu goberaHus Tp.

Pycnosoe Bpema goberaHus T, 4, AN TMAPONOTMYECKM W3YYEHHOM PEeKU onpepenatT no
dopmyne

025
T, =1000L/V=1000L/ (mp, ¥ *1% ), (7.20)

roe L - TOXKe, YTo 1 B popmyne (7.16);

V - MaKcMmanbHOe 3HaYeHue cpegHer CKopocTu aoberaHna Boabl NO r1AaBHOMY BOAOTOKY,
m/c;

mp, mul, -T0 Xe, 4yTo 1 B dopmyne (7.19);
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6 n 8,, 62 1 624 - NONpPaBoYHbIE KOIPPUUMEHTDI, YUNTbIBAKOLLME ONA UCCNELYEMON PEKN U PEKU-
aHasora peryanpytoluee BMAHNE COOTBETCTBEHHO 03ep (NPyA0B, BOAOXPAHUAULL), A
TakKe 60/10T M 3ab60n0YeHHbIX 3emenb. [pu ucnonbzosaHun dopmynbl (7.18)
3Ha4YeHUA KoapPUuUMeHToB 62 1 622 NPUHMUMAIOT PAaBHBIMU e4MHULE.

7.39 MNpuK yCTaHOBNEHUM CTEMNEHHbIX KOIPOUUMEHTOB peayKLMU N U N1, a TaKXKe CTPYKTypbl
dopmyn no onpeseneHnto NONPaBoYHbIX KO3PPMUMeHTOB 6, 8a, &2 U 620 NOPALOK BbINONAHEHUA
NHXEHEePHO-TMAPONIOTNYeCckMXx  pacyetoB no  dopmyne  Tmna I npeagycmatpusaet
nocnenoBaTe/IbHOCTb 3TAaMNOB, U3/IOXKEHHbIX B NPUOKEHUN B.

7.40 PacyeTHbI1 MaKCUMa/IbHbIN CPOYHbIM pPacxos, BOAbl AOXKAEBOr0 NaBoOAKa ONpeaensatoT no
dopmyne (7.14) Ha OCHOBE WCMONb30BAaHUA OAHON MAM HECKONIbKUX PEK-aHa/NoroB C y4yeTom
NONYYEHHbIX 3HAYEHUIN CTENEHHbIX KOIPPULMEHTOB 11 U N1 U GOpPMyNn ANA ydyeTa peryanmpytouLero
BNMAHUA €CTECTBEHHbIX U UCKYCCTBEHHbIX GAKTOPOB.

7.41 MNpu HaNMYNM 3HAYEHNI CTENEHHbIX KO3ODULMEHTOB N U N1, a TAKXKE pacyeTHbIX Gopmyn Mno
onpeaeneHuno NonpPaBoYHbIX KO3pdMUMeHTOB O, 8a, 62 1 622, NONYYEHHBIX HA OCHOBE PErMOHabHbIX
0606L1eHMI, AONYCKaeTCa UX UCNOb30BaHMeE NMPU BbIMOJIHEHUM pacdyeToB No popmyne (7.14).

7.42 PacuyeTHana ¢opmyna tvna |l gna onpepenennsa Qpy NPU OTCYTCTBMWU PEK-aHANOroB MMeeT
BUA:
Qp% = G200 (200 / A)" 6 &2 83 Ap% A, (7.212)

r4ae g200 - MOAYb MAaKCMMaNbHOTO CPOYHOIO Pacxoda BOAbl €XXEero4HOM BEPOATHOCTM NPEBbIWEHNA
P =1 %, npusBeaeHHbIN K YCA0BHON naowaamn sogocbopa, pasHol 200 km? npu & = 5>
= 63 = 1,0; onpeaenatoT gna Uccaeayemon pPeku npu Haamumm permoHanbHoM KapTbl
napameTpa G200 WHTEpNonsauuen, a Npm OTCYTCTBMM - Ha OCHOBE MCMNO/Ib30BAHMA
MHOTFONETHUX AaHHbIX TMAPON0TMYECKM U3YHEHHbBIX PEK;

A - naowagp Bogocbopa, Km%;
6 n &, - ponyckaeTcs onpeaensaTb COOTBETCTBEHHO No popmynam (B.3), (B.4) npunoxeHus B;

03 - NONPaBOYHbLIN KOIPPULIMEHT, YUUTbIBAOLWMIA U3MEHEHNE NAapaMeTpPa q 200 C yBEANYEHNEM

cpegHel BblCOTbl BOgocbopa " m, 8 NONYTOPHbIX U TOPHbIX PANOHAX;

Ap% - nepexoaHbln Ko3dPUUMEHT OT MAKCMMAJIbHBIX CPOYHbIX PACXOA0B BOAbl €XerogHoun
BEPOATHOCTM NpeBblweHnA P = 1 % K 3Ha4YeHMAM Apyro BepOATHOCTM NpeBblweHns P
< 25 %; Ha3Ha4yalOT Ha OCHOBE YCTAHOBNEHWA COOTHOLWEHWA (7.22) MO AAHHbLIM
TMAPOIOTMYECKM U3YYEHHbIX PEK B MCCAeayeMOM paoHe

Ao% = Qpx / Quu. (7.22)

7.43 lMpwn OTCYTCTBUM COBPEMEHHOM PErMOHAIbHOWM KapTbl MapamMeTp Gaoo B popmyne (7.21) ana
nccneayemom peku  OonpeaenAlT WHTepnosAuMer Mo  3HAYeHWAM 3STOM  XapPaKTEePUCTUKM,
onpefeneHHbIM Ana BblbpaHHbIX O/M3KO PACMNONOXKEHHbIX C  UCCAeayeMbiM BOAOTOKOM
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TMOPONOTMYECKN U3YYEHHbIX peK. [Na peK NoAyropHbIX U rOpHbIX PaiOHOB Ha OCHOBE aHanu3a

rpadmKa CBA3U G200 =f(§ , M).

7.44 PacuyeTHaa popmyna tuna lll ana onpegenenma Qu% Ha Bogocbopax naowaapto meHee 200
KM? uMeeT BuA:

Qp% = 1% & Hi1% & A px% A, (7.23)

roe g1 - OTHOCUTENbHbIA MOAY/Ab MAKCMMaJIbHOrO CPOYHOrO pacxofa BOAbl EXKEerogHowm
BEPOATHOCTU NpeBblweHnsa P =1 %, NnpeAcTaBAAOWMA OTHOLWEHNE

q"1% = q1% / & Hix; (7.24)

onpeaenalT ANA UCCAeAYEMOTro pPailioHa B 3aBMCMMOCTU OT rTMAPOMOPPOMETPUYECKOM
XapaKTePUCTUKM pycna Pp M NPOLONKUTENBHOCTM CKNOHOBOTO A06eraHus T, MUH;

® - c6opHbIN KO3PPULIMEHT CTOKa;

Hi% - MaKCMManbHbI/ CYTOYHbIA CNON OCaAKOB BEPOATHOCTM NpeBblweHua P = 1 %, mm;
onpesenaT No AaHHbIM BAMKANLLIMX METEOPONOTMYECKUX CTAHLUI;

6, Ap%, A - TO }Ke, 4To 1 B dopmyne (7.21).
fTmapoMmopdOMETPUYECKYIO XapaKTEPUCTUKY pycna wuccnegyemon pekn P, onpegenawoT no

dopmyne

!M
®©,=1000L/[mp ¥ A% (dp H1%)"?°], (7.25)
rae mp, lp, A - TO e, 4To 1 B dopmyne (7.19).
7.45 MNpu pacyeTax MaKCMMaNbHOrO CTOKa no ¢opmyne npesenbHON MHTEHCUMBHOCTU cneayeT

MMEeTb B BUAY, YTO PeAyKUMOHHbIE KPMBble 0CaZKOB, NpuBeAeHHble B [5], OCHOBaHbl Ha AaHHbIX
HabnoaeHul go 60-x roaos v TpebyoT 06A3aTeNIbHOTO YTOYHEHUS.

7.46 MNpu HaANMUYKUM peKn-aHanora NoOpAAOK pacyeToB No ¢opmyae Tmna lll cheaytowmii:

1) gnsa vuccneayemoro BOAOTOKa YCTaHaBAMBAMOT rupporpaduyeckme XapakTepUCTUKKU, TUN U
MEeXaHWYEeCKUI COCTaB NOYBOrPYHTOB, CaralowWwmx Boaocbop, a TakKe CPeaHUIn YKNOH CKNOHOB .
%o, W TYCTOTY PYCNOBOM M 0BPaXHO-6aNouHOWM ceTeit Bogocbopa pp KM/KM?;

2) B cooTBETCTBMU C pekomeHaaumamm (4.11) n (7.26) BbibnpatoT peky-aHanor (WA HeCKOJIbKO
PEK-aHaNoroB), AN KOTOPOM (MM KOTOPbIX) B COOTBETCTBUM C TpeboBaHUAMM B.3 NpUIOKeHUs B
onpeaensatT 3HaYEHUA PacYETHbIX MaKCMMaslbHbIX CPOUYHbIX PAacX0[0B BOAbI A0KAEBOro NaBOAKa;

3) onpeaenatoT c60pHbIN KO3IPPUUMEHT CTOKA ¢ ANA PAaBHUHHbLIX pek no dopmyne

917 x
= - I 11 ) X[(A, + DIFA+D])™,
@ 16.67y(c, )55 l%( af Lqn) X [(A, + DI )]
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rae gqis,a - MOo4Ay/1b MaKCMMaZibHOIo CPOYHOIO pacxoda BOAbl peKN-aHa0ra e»(erop,Hoﬁ BEPOATHOCTH

npesbiwenna P =1 %, m3/c -km?;
6, A, A; - TO e, uto n B 7.38;
lek, lek,a - TO 3Ke, yTO U B N03.1);

N, - cTeneHHo KoadPuumMeHT, onpeaenaemblii B 3aBUCMMOCTU OT MEXAaHMYECKOro COCTaBa
NMOYB U NPUPOAHON 30HbI;

N3 - CTENEHHOM KO3ODULMEHT; NPUHUMAIOT ANA NeCOTYHAPbI U eCHOM 30HbI paBHbiM 0,07,
ANA OCTaNbHbIX NPUPOAHbIX 30H - 0,11;

Te - NPOAOIKUTENBHOCTL HacceliHOBOro AoberaHns, M1UH; onpeaensaoT no opmyne

1.1
=12 P +Ta (7.27)

rae Tp - NPOAOMKUTENIbHOCTb PYCI0BOrO AoberaHns, MuH; onpeaensatoT no ¢opmyne (7.20);

16,67 ¥ (T6) - opAnHaTa KpMBOWN peayKuMn 0CagKoB, NpMBeAeHHan B [5] M yTouyHAeman no 4.3 u

NPUIOXKeHUto I.

4) NpoAOMKUTENBHOCTb CKNOHOBOrO AoberaHus Te ON8 BOAOTOKOB, MWH, AO0MycKaeTca
NPUHUMATb B 3aBUCUMOCTW OT NPUPOAHbIX 30H PAaBHOW CNeAyOLMM 3HAYEHUAM:

TYHAOPA U NecHas 30Ha:

npu 3a60n104eHHOCTU MeHeEe 20 %......ccvvveeeeennnes 60
» » 20%-40% ........ 100
» » 6onee 40 %........... 50
NNECOCTEMHAA 30HA weevvvreeriiiieeieeeeeeeeneeeesessanennees 60
CTenHas 30HA M 30HA 3aCYLWAMBbLIX CTEMEMN ......... 30
NOMYMYCTBIHHAA 30HA ..uuviiiiiiiiiiireeeeii e eereneaaesn 10
NONYTOPHbIE U TOPHBIE PANOHDI ..eeeeerriiireeeeennns 10.

MpW HaNMuYMKM peKkn-aHanora NPOAO/IKUTENbHOCTb CKNIOHOBOrO AoberaHuAa T« OnNpeaenAalT B
3aBMCMMOCTM OT paloHa TWUMNOBOW KPWUBOM pPeayKuuM OCaZKoB W rugpomopdomeTpuyeckomn
XapPaKTEPUCTUKM CKNOHOB Dk, KOTOPYIO paccumTbiBatoT No popmyne

!025
D = (1000 LCK)O’S / [Mex ~* (d) Hl%)o’s], (7.28)

roe Lek - cpegHaa AnvHa 6e3pycnoBbix CKAOHOB Bogocbopa; onpeaensatoT no popmyne
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Lex=1/v pp, (7.29)

rae Pp - TO XKe, YTo U B Nos.1);
Y - KO3GOUUMEHT, NPUHMMAEMbIN AR OAHOCKATHBIX CKNOHOB paBHbiM 0,9, AnA ABYCKaTHbIX - 1,8;

My - KO3OPUUMEHT, XapaKTepm3YyIOLLNIA LIEPOXOBATOCTb CKNOHOB Bogocbopa; onpeaenatoT no
npuaoXKeHuto b, Tabanua 6.9;

fa TO K€, YTo M B N03.1);
¢ - TO e, uTo M B dopmyne (7.26);
Hiy - TO ke, uTo 1 B dopmyne (7.23).

3HauYeHne T« OnpeaenstoT MeTogoM nocnegosaTenbHoro npubaunkeHus. Mo ¢opmyne (7.27)
onpeaenaT H6acceitHoBoe Bpems A0beraHusa Te NPU 3HAYEHUU Tck, MPUHATOM COrIAaCcHO No3. 4).

3aTem ycTaHaBaMBaloT 3HaueHue 16,67 ¥ (1) 1 no dopmyne (7.26) paccumTbiBaloT CHOPHBIN
KoappuumeHT ctoka ¢. Mo popmyne (7.28) onpepenstoT 3HayeHne P M aanee no Tabavuam,
npuBeaeHHbIM B [5], yCTaHaBNMBAIOT 3HAYEHME Tk B NEPBOM MPUBAMMKEHUN, @ 3aTEM YTOUHAIOT B
COOTBETCTBMM C 4.3. [pY 3HAUMTENBHOM PACXOXKAEHMM NONYYEHHOTO U NEPBOHAYAIbHOTO 3HAYEHUN
Tek PacyeTbl ciefyeT NOBTOPUTL, MPUHUMASA 33 UCXOAHOE NoCNeHee BblYUCNEHHOE 3HAYEHME Tex;

5) 3HayeHune Hiy onpeaensatT MO MHOFONIETHUM AAHHbIM O MAaKCMMabHbIX CYTOYHbIX KUAKUX
0CagKax MeTeopOoNOrMYecKnX CTaHLMM, BAnKalLWnx K bacceliHy uccneayemoro BO40OTOKa, KOTopble
MMelT Haubonblylo AAUTENbHOCTb HAbAAEHUMA, WAM MO pPernoHanbHOM KapTe 3ToM
XapPaKTEPUCTUKM, NOCTPOEHHOM C y4eTOM HabntoaeHUn nocnegHux nert;

6) MaKCMMa/ibHbIM CPOYHbIM pacxod Bogbl No ¢dopmyne (7.23) NpU HaAUYMKM PEK-aHANOroB
onpeaensAlT C YyY4eTOM 3HAYEHWI MapameTPOB M XapPaKTEPUCTUK 3TOM GOPMYbl, MONYYEHHbIX
COr/flacHO pekomeHgaumam nos. 1) - 5).

7.47 Tpu OTCYTCTBUM pPEK-aHaNOroB pacyeT no ¢opmyne (7.23) npou3BoaAaAT B
nocnefoBaTeNbHOCTM, aHaNOTMYHOM nNpuBeAeHHOM B 7.46 npu onpegeneHnn cbopHoro
KoapdpuumneHTa cToKa ¢ ANA paBHUHHbBIX PEK No popmye

p=—2_gq L )
(A+1% | 50

raoe €2 - SMNUPUYECKUIA KOIPPULMEHT, KOTOPbIN ANA TYHAPbLI U IECHOMN 30HbI MPUHUMAIOT PaBHbIM

) (7.30)

1,2, ana ocTanbHbIX NPUPOAHbIX 30H - 1,3;

do - c6OPHbLIN KO3PPUUMEHT CTOKA AN1A YCA0BHOTO Bogocbopa ¢ naowaabio A, pasHol 10 Km?,
N CpeagHUM YKNOHOM [ paBHbIM 50 %o; B MepBoM NpubBAUKEHUM onpeaenstoT no [5] u
YTOUYHAIT B cooTBeTCTBMMU C (4.3);
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Nz, N3, A - TO Xe, 4To U B 7.46, nos. 3).
[na BOOOTOKOB CO CpeAHUM YKNOHOM CKNOHOB 6osiee 150 %o cb6opHbIN KO3pPUUMEHT CTOKa ¢

I
paccunTbiBaloT no ¢opmyne (7.30) npu ~* , paBHom 150 %o, a 415 BOAOTOKOB CO CPEAHUM YKOHOM

I
CKJIOHOB MmeHee 15 %o - npu ~ %, pagHom 15 %eo.

Mpwn pasINYHOM KPYTU3HE CKNOHOB WM 3HAYMTENbHOM MECTPOTe NOYBOrPYHTOB, CAaratolmx
nccnepyemblii Bogocbop, COOpHbIM KOIGOULMEHT CTOKa ¢ NPUHUMAIOT Kak CpeaHeB3BeLleHHOe
3HayeHue.

7.48 PacyeTHblli CNOM O0XAeBOro nasogka hpy Ana Boaocbopos nnowaabio 6onee 50 Km?
cneayeTt onpenenatb no popmyne

ho% = h"p% K, (7.31)

rae h'ps - CNOM A0 AEBOro NaBOAKa PacyeTHON BEPOATHOCTM NPEBbIEHUA Py, MM; MPUHUMAIOT N0
AAHHbBIM PeKM-aHaNora Uam No KapTe, MOCTPOEHHOM ANA TMAPONOTMYECKN N3YHEHHbIX
pek npu ky = 1;

ki - amMnMpUYEcKUMiA KO3GOUUMEHT, Y4UTbIBAOWMIA YMeHblueHWe (peaykuuio) cnos
A0XKOEeBOro NaBo/iKa C yBesnyeHnem naowaamn sogocbopa B 3aCylWNMBbLIX palioHax;
yCTaHaBNMBAIOT Ha OCHOBE UCCNeA0BaHUA 3aBUCUMOCTU hpy = f (A).

7.49 PacueTHbI CNOM A0 AeBOro nasoaxa hpyx ANA BoA0C60pOB nowaasio meHee 50 Km? npu
HaNM4YMM PEeK-aHaNOroB NPUMEPHO TaKOM Ke NAolWaan cneayet NPUMHUMaTb PaBHbIM PacYeTHbIM
CNOSIM pPeK-aHaNoros.

MpW OTCYTCTBUM PEK-aHA/IOrOB pPacyeTHble CAOWU A0XKAEBOro CTOKAa creayeT onpenenatb no
dopmyne

hpgs = U (Te=150 mun) S Hizs N p%, (7.32)

roe U (T6=150 mun) = HT / Hpg% - OTHOCUTENbHAA MHTEHCUBHOCTb OCAZlKOB;

Np% - nepexofHblit KoapdUUMEHT OT CNoA CTOKa [OMKAEBOro NaBOAKa
BEPOATHOCTU npeBbilweHna P = 1 % K cnosam Apyrux BepOATHOCTEN
npesbilleHMA; onpeaenaoT no popmyne

}\*p% = Hp%/Hl%, (733)

roe Hpg v Hig - Cnot MaKCMMa ibHbIX CYyTOYHbIX OCaAKOB BEPOATHOCTM NPEBbIWEHNA COOTBETCTBEHHO
Py 1 1 %, MMm; onpeaenatoT Mo KPUBbIM pacnpeseneHns CyTOYHbIX 0CaZKOB;

® - cbopHbIN KO3PPUUMEHT CTOKa.
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I'maporpadsl cToOKa BOABI peK BECEHHEr0 M0JIOBObS 1 10K1eBbIX TABOJKOB

7.50 MapameTpbl OCHOBHbIX 3/1IEMEHTOB pacyeTHOro ruaporpada cneayer onpenenatb COrnacHo
5.32-5.401n7.28 - 7.49.

7.51 KosapduumeHT nepexoaa ki OT MaKCMManAbHOrO MFHOBEHHOMO pacxoda BOJbl BECEHHEro
nonosogba Q'p K cpeaHecyTo4HOMY Qp YCTaHAaBAMBAOT NO peKam-aHanoram. Mpu ux oTcyTcTBUN ANs
PaBHUHHbIX peK onpeaeneHne KosapduumeHTa k: OCyLLECTBAAIOT NO PErMOHa/IbHbIM 3aBUCUMOCTAM
oT naowaam sogocbopa.

7.52 OpgHOBEPLMHHBIA raporpad CToKa BoAbl BECEHHEro N0A0BOAbA (4OXKAEBOro NaBOAKa)
paccyMTbIBAlOT COrlaCHO MNpuNoXKeHuwo B, Tabamua bB.10 No  3Ha4YeHuo KoadoduumeHTa
HECMMMETPUYHOCTU ks, onpeaensemoro no ¢opmyne (5.50) No AaHHbIM PeK-aHa/0roB UM No
3HavyeHuto KoaddpuumeHTa popmbl rnaporpada A onpegensemoro no popmyne

A=qt,/0,0116 h. (7.34)

OpauHaTbl pacyeTHoro rmgporpada onpeaenstoT no popmyne

Qi=yQp, (7.35)
abcumccol - no popmyne
ti=xtn, (7.36)
roe tn - NPOAO/MKUTENBHOCTb MNOAbEMA BECEHHEro nosaoBoAba (40XAEeBOro naBOAKa),
onpeaenaemasn no popmyne
tn=0,0116 A hy / qp; (7.37)

X, ¥ - OTHOCUTENbHbIE KOOPAMHATbI pacyeTHOro rmgporpada CToka BoAbl, onpeaensembie no
npuaoxeHuto 6. Tabnmua 6.10;

g - pacyeTHbli MOAYNb MAKCMMA/IbHOTO CPEAHEro CYTOYHOro PacxoAa BoAbl BECEHHEro
NOJ0BOAbA MU MAaKCMManbHOrO MrHOBEHHOIO Pacxoa BObl A0 AEeBOro nasoaka, m3/c

X KMZ2.

7.53 BHyTpuCyTO4YHbIA rugporpad CToKa onpeaenarT no d¢opmyne (7.35), 3HayeHun
OTHOCUTE/NbHbIX OPANHAT Y KOTOPOrO MPMHUMALOT NO NPUNONKEHUIO b, Tabanua B.11.

7.54 Ona pek ¢ naowaabo Bogocbopa meHee 200 KM? € NPOAO/IKUTENBHOCTBIO NoAbemMa
OO0XAEeBOro naBoAka 1 cyT an MeHee pacyeTHY NPOAOKUTENBHOCTb onpeaenatoT no ¢opmyne

Tn=BAho/qp, (7.38)

roe B - KoapPUUMEHT, NPUHMMAEMbBIN NPU pacdeTe NPOAOMKUTENBHOCTM NOoAbeMa AOXKAEBOro
naBoAKa B Yacax pasBHbim 0,28, B MnHyTax - 16,7.

Mpw onpeaeneHnn pacyeTHbIX rmaporpadoB A0KAEBbIX NAaBOAKOB COrnacHo TpeboBaHuio 7.52
KO3pPULMEHT HECUMMETPUYHOCTU ks cneayeT NPUHMMATL MO pPeKam-aHanoram; npu oTcyTCTBUU
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aHanoros gonyckaertcs ks NpuHUMaTh pasHbim 0,30, A8 peK ¢ Naowaablo meHee 1 KM? cTenHow
NONYNYCTbIHHOM 30H - pasHbim 0,20.

MuHMMAIBHBIA CTOK BOJbI peK

7.55 OCHOBHOWM pacyeTHOM XapPaKTePUCTUKON NBAAETCA MUHMMaNbHbIN 30-CyTOYHbLIA UK
cpeaHeMecAYHbI pacxos BOAbl B 3UMHWM U (MNM) NEeTHEe-OCeHHUM Ce30Hbl. MUHMManbHbIN
CcpeaHecyToYHbIM pacxos onpeaenatoT no cBaA3un ¢ 30-CyTOUHbIM.

MMWHMMaNbHbLIA CPeAHeCYTOYHbIM pacxod BOAbl 0ObIMHO MCMO/b3YIOT B C/AyYasaXx, Koraa He
[lONYyCKatloTcA NepepbiBbl B NoAaye BOAbI.

7.56 MeTog onpegeneHna mmHMManbHoro 30-CyTOMHOrO pacxoda BOAbl 3aBUCUT OT KaTeropumm
peKu: manan, cpeaHsan uam bonbwan. K Manbim OTHOCAT PEKK, Y KOTOPbIX MOAYAb MUHMMANbHOIO
CTOKa M3MEHSeTCA C BO3pacTaHMem naowaan Boaocbopa. B 3aBMCMMOCTM OT palioHa K masbim
OTHOCAT PeKM C BEPXHUM npegenom nnowaam sogocbopa ot 1000 go 5000 km?. HavmeHblumne
3HaYeHUA OTMeYeHbl B 30HaX M3ObITOYHOIO M A0CTAaTOYHOrO YBAAXKHEHMA, HanbonbLuKne - B palioHax
C Ha/ZIMYMEM nepecbIXarwmx Uan nepemepsarowmx pek. K cpeaHMM OTHOCAT pPeKn € NAOLLaLbio
BoAoC60pa OT BbllleyKasaHHbIX Ao 50000 - 75000 km2. Pekn ¢ 6onbluelt NAOLWAAbI0 CYUTAIOT
60bWNMH.

7.57 MuHUManbHble pacxodbl BOAbl Ha 6ONbWMX W CPeAHUX peKax onpeaensawT Mo
WNHTEPNONALMM MeXKAY NYHKTaMK HabatogeHnM ¢ yueToM HOKOBOM NPUTOYHOCTM U AaHHbIX NONEBbIX
rMAPOMETEOPOIONMYECKMX U3bICKAHWMN B PaCYETHOM CTBOpE.

7.58 [pn HEBO3MOMXHOCTU WCMONb30BaTb YKaszaHWA 7.57 pna pacyeta muHUManNbHbIX 30-
CYTOYHbIX (CpeAHEMECAYHbIX) PAaCXOA0B MPUMEHSIOT MeToAbl NPOCTPAHCTBEHHON MHTEPMONALUN
MWHUManbHOro 30-cyTouHOro moayns ctoka 80 %-Hoi obecnevyeHHOCTU ANA 3UMHEFO AN NeTHe-
OCeHHero ce3oHa.

7.59 MUHMManNbHbIN CTOK MasiblX PaBHUHHBIX U NOAYFOPHbIX peK Qpy, M3/C, paccunTbIBAIOT MO
3aBUCMMOCTU MUHUMaNbHbIX 30-CyTOYHbIX pacxonoB Boabl 80 %-Hol obecneyeHHOCTM OT NaoWwaam
Boaocbopa ANA PaloHOB, OAHOPOAHbLIX MO YCNOBUAM GOPMMPOBAHUA MUHUMANbHOIO CTOKa. B
oblem Buae 3Ta 3aBUCUMOCTb UMEET BUA,:

Qps =b (A+A)" 6182 Ap, (7.39)

roe A - nnowaab Bogocbopa, KM

A1 - pononHuTenbHaa naowaab Boaocbopa: NpuU MNONOKWUTE/IBHOM 3HAYEeHUM OTparkaet
OOMNONHUTENbHOE MUTAHME PEK B Mepuos MWUHMMAJMIbHOTO CTOKa 3a CYET 03epHOoro
peryinpoBaHMa nNpuM OTHOCUTE/NIbHOW 03epHocTM Bogocbopa po 5 %; B ciayyae
OTPULATENbHOrO 3HaYeHMA MOKasblBaeT naowaan sogocbopa ¢ exerogHbiM OTCYTCTBUMEM
CTOKa B TeyeHue 30 cyT;

61 - KO3IOOULMEHT, YUMTbIBAIOLWMNIA YBENNYEHUE MWHUMA/IbHbLIX PAacXog0B BOAbl Ha O3EPHbIX
peKax;
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62 - KO3pPUUMEHT, YUNTbIBAOWMIA YBENIMYEHNE MUHMMANbHbIX PacXxoA0B BOAbl 3a60/104EHHbIX
BoA0c60pOB;

Ap% - nepexogHblii KO3GOUUMEHT OT MUHMManbHoro 30-cyTouHoro pacxoga soabl 80 %-Hou
obecneyeHHOCTM K pacxoay BoAbl pacyeTHo obecneyeHHOCTH.

7.60 3HauyeHue 61 onpeaenstoT no popmyne

61=1/ (1 - CAoa), (7-40)

roe ¢ - KoappumumneHT, onpeaenaemblin B 3aBUCUMOCTU OT cpeaHero mHoronetHero nam 80 %-Hoi
obecneyeHHOCTM CNOA MUHUMANBHOTO CTOKA;

Aos - OTHOCUTE/IbHAA 03epHOCTb Bogocbopa.

MpU OTHOCUTENIbHOM 03€PHOCTU MeHbLIEe 2 % U OTCYTCTBMU EMKEroAHOro nepechbixaHua Uau
nepemep3saHua popmyna (7.39) NpUHUMAET BUA:

Q% = b A™ 82 Ay, (7.41)

rae b, m - paioHHble NapameTpbl, onpeaensemble No PpeKkam-aHaA0ram Uam Kak cpegHue panoHHble
3HAYEeHUA C UCNOb30BAHMEM MUHMMAJIbHbIX PAacX0A0B BOAbl ONOPHOM obecne4yeHHOCTU, 0Obl4HO
80 %.

Mpwn oTHOCUTEIbHOM 03epHOCTU Bogocbopa oT 5 ao 15 % dpopmyna (7.39) npuobpeTtaet Bua;
Qp% = b A™ 61 62 Ap%. (7.42)
Mpwn oTHOCUTEIbHOM 03epHOCTU Bonee 15 % peKoMeHAYEeTCA UCMONb30BaTb GopMyy
G0 =01 (1 + b1 Acs). (7.43)

rae gso - MOAYAb MUHUMaNbHOro 30-cyTouHoro ctoka 80 %-Hoi obecneyeHHOCTH, n/c xKkm?; a1, bi,
1 - paloOHHbIE NapameTpbl.

7.61 KoadpodunuueHT 6, onpeaenatot no popmyne

S2=1+B"1g(0,1As+1), (7.44)

rae B° - amnmpuyeckuii KoadbGULMEHT, onpeaensemMbli B 3aBUCMMOCTM OT TUna 60/10T;
Ag - OTHOCMTENbHAA NioWwaab 6010T Ha Bogocbope.
Mpw 3abonoyeHHoCTM Bogocbopa meHee 5 % KoapdUUMEHT 5, NPUHMMAIOT paBHbIM 1.

7.62 KoadpdumumeHT Apy onpenensatoT Kak cpeaHuii B 04HOPOAHOM palioHe MO AaHHbIM peK-
aHaNOroB C y4eTOM FMAPOreoNIOrMYECcKMX YCNOBUI, TNybMHbI Bpesa pycna peku n apyrux G¢akropos
MWHUMaNbHOIO CTOKA.

7.63 B ropHbIx paltoHax MMHMMa/bHbIM CTOK cieayeT onpeaensTb No rpaduyeckon 3aBUCUMOCTH
MOAYNSA MUHUMMaNbHOro 30-CyTOYHOrO CTOKAa OT cpeAHel BbiCOoTbl BoAocbopa. [Jono/HUTENbHbBIM
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napametTpom Aana BoaocbopoB co cpegHeit BbicOTOM A0 2500 M MOXKET CAYXWUTb Naowanb
Bogocbopa.

7.64 MUHMManbHbIA CPeaHECYTOUHbIN pacxos BoAgbl pacyeTHon obecnevyeHHOCTU onpeaenatoT
no ¢opmyne
Qeyr.p% = k Q30,30% Ap% (7.45)

roe k - koadpdnumeHT, onpeaenaemblii Kak CpeaHUI No PaiioHy MO CBA3M CYTOYHbIX U 30-CyTOYHbIX
MWHMMANbHbIX PAaCXOA0B.

7.65 MaKcMManbHYlO WAM  CPEaHIO MHOTONETHIOW MNPOAO/IKUTENbHOCTb  €XKerogHoro
nepecbixaHWA AN Nepemep3aHna PpeKn B pacyeTHOM cTBope T, cyT, onpeaensatoT no dopmyne
-
T=di(A+1) ', (7.46)

roe A - nnowaab bacceitHa 40 pacyeTHOro CTBopa, KM2;
d1 ¥ m1 - palloHHbIE NapameTpbl.

7.66 Ha TeppuTOPUM KPUOAUTO30HbI (30HBI MHOFONETHEN MEP3N10TbI) B 3MMHUI CE30H E€XKEeroaHo
npomep3aloT peku ¢ naowaapo b6acceitHa o 5000 Km2. MPoOAOAKUTENBHOCTb MPOMEpP3aHUA
pekomeHayeTca onpeaenatb no ¢opmyne

T=dy(L+1) ", (7.47)

roe L - AAVHa PeKn OT UCTOKA A0 PACYETHOro CTBOPA, KM;
d2  m; - palioHHbIEe NapameTpbl.

7.67 MpofonKnTenbHOCTb INN304UYECKOT0 OTCYTCTBMA CTOKA B pacyeTHOM CTBOpe onpeaenatoT
no ¢opmyne

-
T=ds 90 (7.48)

roe gso - CpeaHuin mHoronetHnin nnmn 80 %-Hok obecrneyeHHOCTM (B 3aBUCUMMOCTM OT TpeboBaHMIA
NpoeKTa) MoAyAb MMUHMUMANbHOTO 30-CYyTOYHOrO UAN CPeAHEeMEeCAYHOro CToka, fi/c x

KMZ;

d3 1 M3 - palloHHbIE NapameTpbl.

HauBbicuime ypoBHM BOABI PeK U 03ep

7.68 PacyeTHble HauBbIClIME YPOBHM BOAbl, OOYCNOBNEHHblE MONOBOALAMW M MABOAKAMM,
onpeaenalT no Kpmebim Q = f (H) uyepe3 pacxoabl BoAbl Quu, pPaccumMTaHHble cnocobamm,
N3N0XEHHbIMW B pasgenax 5 - 7. [pn HaANYNK LWMPOKOKN NOMMbI KpMUBbIE PacxoA0B yCTaHaBANBAIOT
OTAENbHO ANA PYyC/ia U NOMMbI, @ 3aTeM UX CyMMUPYIOT. 1A cpeaHMX n 6onbLlUNX PeK pacxoabl BOAb!
B nolime moryT 6bITb onpeaeneHbl C UICNONb30BaHMEM COOTHOLLEHUI, NPUBEAEHHbIX B Tabanue 7.3.
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Tab6nnuya 7.3-3aBMCMMOCTb pacxoaa BoAabl B Noiime Qn B A,0AAX CyMMapHOro pacxoaa (Qp
+ Qn) M OT OTHOLIEHUA 06Lel WUPUHDBI peku (Bp + Br) K unpuHe pycna By

B +3B,
= 5 10 25 50
BP
o 0,02 0,05 0,17 0,40
Qp + Qn ? ’? ’ ’

KpuBble pacxoAoB CTPOAT C NOMOLbi0 GOopMY bl

@, 213,142
Q=—=h""1
n , (7.49)

rae w - Naouaab NonepeyHoro CeuyeHms pycna uam NnoMMbl NPpu OTMETKe YpoBHA H, m?;
1 - Ko3pduumeHT Wwepoxosatoctn, ¢/m%33;
h - cpegHAa rnybuHa BoAbl B pycne Uan nomme, m;
| - yKNOH BOAHOM NOBEPXHOCTM.

Kpusble w = f (H) u h = f (H) ycTaHaBAnBalOT NyTem NpPomMepoB rnybuH B peKe HUXKe ypesa BoAbl
N HUBENIMPOBAHMA pycna N Geperosbix CKIOHOB BbIlLE Ype3a A0 Npeano/iaraeMoi BbICOTbl YPOBHSA
BOAbl 1 %-HOW BEPOATHOCTM NPEBbILIEHUA NAKOC OAMUH METP.

KoaddmumneHT WwepoxoBaToCTN HaxoAsaT NO NpuUoKeHuo b, Tabamua 6.12. YKAoH | onpegenstoTt
NP1 BbICOKOW BOAE NAKN B NepPBOM NPUBANKEHMN NO NPUNOKEHUIO B, Tabamua 5.13.

7.69 UcxoaHOM XapaKTepUCTUKOM NpK pacdeTe NoAMNOPHbIX YPOBHEN Ha YCTbEBbIX YH4ACTKAX pek
ABNAETCA HaMBbICLUNI YPOBEHb BOAOTOKA WM BOAOEMA BOAONPUEMHMKA PACYETHOM BEPOATHOCTH
NpeBblEeHNA, onpesenaembll NPpUemMamm, U3N0XKEHHbIMM Bbiwe. [lepeHoC 3TOro ypoBHA BBEPX OT
YyCTbAi PEKM MPOM3BOAAT MO KPWUBOM MOAMNOPA, KOTOPYH CTPOAT MyTeM COeAMHEHUA MNaBHOM
BOTHYTOW IMHWEN TOYEK NPOAO0ABHOIO NPOPUNA, COOTBETCTBYIOLMX pacieTHOMY BbITOBOMY YPOBHHO
BOAbl B MeCTe BblKIMHMBAHMA MoAMNoOpa WU B CTBOpe Hambonblwero Noanopa y ero UCTOYHMKA.
[JanbHOCTb pacnpocTpaHeHuAa noanopa L, Km, onpeaenatT no popmyne

L=a(hq+ AH)/ Iq, (7.50)

rae lq u hq - cpeaHne YKNOH BOAHOMN NOBEPXHOCTU, %o, U TNYOMHA PEKU, M, HA PACYETHOM y4acTKe
npu OTCYTCTBMM NOANOPa;

AH - Hanbonbwnit nognop, m;
a - KoadPpuumMeHT, 3aBmcALLUN OT oTHowweHusa AH / hq v onpeaensemsbiii no Tabauue 7.4.

Tabnuuya 7.4
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Ah [ hq 5,0 2,0 1,0 0,5 0,3 0,2 0,1 0,05

a 0,96 0,91 0,85 0,76 0,67 0,58 0,41 0,24

7.70 [Ona onpepeneHns HauBbICWUMX YPOBHEM BOAbI MPM 3axopax W 3atopax TpebyeTtca
npeaBapuTeibHO BbIMNOJIHUTL CMeLManbHble UCCNeA0BaHUA C Le/bio YCTaHOBAEHUA BEPOATHOCTU
0bpas3oBaHMA CKOMNIEHUI NbAa, X MECTOMOOXKEHMA N MOLLHOCTH.

Bo3mMOXHOCTb 06pa30BaHM1A 3aXKOPOB ONPeaenaloT ceayowme NPU3HaKu:

- 3aMep3aHue, Nponcxoadllee NnyTem NnepemMeLLeHMA KPOMKM 1e4AHOro NOKPOBa CHU3Y BBEPX NO
TEUYEHMIO, YTO MMEEeT MEeCTO Ha PeKax, KOTOPbIe TEKYT C Hora Ha CeBep AN BbIXOAAT C TOP Ha PaBHUHY;

- Ha/inuMe B Npegenax yvyacTka NPOEeKTUPOBAHUA UM HEMOCPEACTBEHHO HUXKE ero nepenoma
NPoA0AbHOIO NpoduNsA ero BOAHOM NOBEPXHOCTU C PE3KMM YMEHbLUEHMEM K YCTbIO YKIOHOB (B 3
pasa 1 bonee), CyXKeHUN pycna, KPyToro NnoBopoTa, OCTPOBOB M APYrUX PycnoBbiX 06pa3oBaHUi,
YMEHbLUAIOLMX NIbA0MNPONYCKHY CNOCOBHOCTb Pycna;

- YK/IOH BOAHOM NOBEPXHOCTU BbIle o4ara 3a*KopoobpasoBaHua, npesbiwaowmin 0,05 %o, npm
KOTOPOM LUYroBble CKOM/IEHUA BOB/IEKAOTCA NOA KPOMKY IeAAHOTO NOKPOBa;

- UHTEHCUBHbIN U ANUTEeNbHbIN (6 cyT 1 6onee) Wyroxon ¢ PacnoNOKEHHOro Bbille MO TEYEHUIO
YYaCTKa, YTO XapaKTepHO ANA BCEX PeK, NPOLLeCcC 3aMep3aHMA KOTOPbIX NPepbIBAeTCA OTTenenamm,
N ONS Y4aCTKOB pekK ¢ 60/1blLMM TENN0BLIM CTOKOM U3 FNyHOKMX 03ep M BOAOXPaHUINLL,

- 6onbluan 0CeHHAA BOAHOCTb (MoAynb cToKa 6onee 3 n/c - Km?).

7.71 Mpu oueHKe BO3MOXKHOCTU GOPMMPOBAHMA 3aTOPOB YYUTbLIBAOT creaytowme ¢dakTopbl,
cnocobcTByOWMeE 3aTOPO0OPa30BaAHMIO:

- bonee NosgHee BCKPbITME yHaCTKa PEKU, PACMONOKEHHOTO HUMXKE NO TEYEHUIO, KOTOPOE MMeeT
MECTO Ha peKax, TEKYLLMX C tora Ha ceBep, NPU BbIXOAE PEK C rop Ha PaBHUHY U B YCTbAX PEK;

- UHTEHCMBHOE CHeroTasaHue n HbICTpbIN cOpOC BOAbI B PYCNOBYHO CETb, YeMy 61aronpuUATCTBYHOT
60NbLWOM YKNOH M Masible 3a1€CeHHOCTb, 3a60N104eHHOCTb M 03ePHOCTb HaccenHa;

- Ha/iMuMe B Npeaenax y4acTka peku nepenoma npoaoabHoOro npopuaa BOAHOM NOBEPXHOCTU C
PE3KMM YMEHbLEHWEM YK/IOHA W PYyCcnoBbiX 06pa3soBaHWA, YMEHbLUAKOWMX NbA0NPONYCKHYHO
cnocobHoCcTb pycna;

- 6oNblUAA TONWMHA U NPOYHOCTb NbZa Nepes BCKPbITUEM, HaMuMe 3aXKOPHbIX CKOMAEHUI U
Hanenen B npegenax Uccnefyemoro y4acTka, MHTEHCUBHOE MOCTyN/eHue NbAa Nocie BCKPbITUSA €
PACMONOMKEHHOTO BbilE MO TEYEHMIO YHACTKA PEKM, @ TaKXkKe C paHbLUe BCKPbIBAOWMXCA KPYMHbIX
NMPUTOKOB.

7.72 PacyeTHbI HaMBbICWIMIA YpOBEHb BOAbl Hspy%, OOYCNOBAEHHBIN 3a)KOPOM WAWU 3aTOPOM,
BbIYMCNAIOT NO dopmyne
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e, 2 H
Hspo = (1 ~F2% 1) "@p% 4 “T2p% (7.51)

rae |- KoapULMEHT 3aXKOPHOCTU MK 3aTOPHOCTM PEYHOTO YYaCTKa;
fopn. Hgps , A g i 9
e, ERR Y P% _ yKNOH BOAHOWM NOBEPXHOCTU, %o, CPEAHAA TNYOUHA PEKU, M, U YPOBEHb
BOAbl B PaCYETHOM CTBOPE, M, Npu pacxoae Qsp.%, U CBOBOAHOM OT Nbaa pyche;
Qs.p - PAacxos, BOAbI B NEPUOZ, 3aXKOPO- UM 3aTOPO0HPA30BaHUA BEPOATHOCTU NPEBbLILLEHNA Py,

KoadppuumneHT i onpenenatoT nyTem nosieBbiX UCCNeA0BaHUNA, B XO4e KOTOPbIX Ha BPEMEHHOM
rMOPONOTrMYECKOM MOCTY BeAyT yyalleHHble HabnoaeHMA 3a 1e40BbIMU ABNEHUAMWU U YPOBHEM
BOAbl B Mepuoj 3aMep3aHna UM BCKPbITUA. MyTeM M3MepeHUs CKOPOoCTen nepemelLeHus NbauH

. H .
WK pacyeTa MoAyeit CTOKa OLEHNBAIOT pacxos Qs M ypoBeHb £ soapl. MocneaHnin MoxKeT 6biTb
onpeaeneH uU ¢ NOMOLLbIO rpadUYecKom CPesKM YPOBHEN C Y4ETOM AaHHbIX O CTOKe BoAbl. YK/OH
BOAHOWN NOBEPXHOCTN U3MEPAIOT B Nepurog, co cBO60AHbIM OT bAa PYC/IOM.

Mpu OTCYTCTBMM NOJMEBbIX PaboT 3HaYeHMe L MOXKeT ObiTb onpeaeneHo no aHanoruu. Mpwu
BblOOpe peyHbIX y4aCTKOB-aHa/I0roB Y4MTbIBAIOT CAeAylolmne yCcnoBusa:

- BO3MOMKHYIO reorpaduyeckyto 6,1M30CTb pacnonoxKeHus;

- O4HOHANPaB/NEHHOCTb TEYEHMUS;

- O4HU U Te e PaKTopbl POPMUPOBAHNA OCEHHETO (BECEHHEr0) CTOKA;
- noao6ure nonepeyHblX M NAaHOBbIX POPM pycsa B Npeaeniax y4acTKoB;
- PaBEHCTBO YK/IOHOB BOAHOM NOBEPXHOCTY;

- OTCyTCTBUE PAKTOPOB, CYLLECTBEHHO UCKAXKAIOLLMX ECTECTBEHHOE Pa3BUTUE MPOLLECCOB 3aXK0PO-
M 3aTOpPo0bBpa3oBaHUA.

OpMEHTUPOBOYHO KO3IDDULMEHT 3aXKOPHOCTM (3aTOPHOCTM) L MOKET BbITb ONpeaeneH TakKe no
Tabnvue 7.5 B 3aBUCMMOCTU OT BMAA NeAsHOro 06pa3oBaHUA M NPUPALLEHUA LWMPUHBI PEKN B

HQP Ye
npeaenax nogbema ypoBHA OT “* 00 Hsp%.

Tabnuuya 7.5 - 3HaueHua KoapdpuuymeHTa B

Koaddpuument p npu A B / Bas p%, paBHOM
Bua nepAaHoro o6pasoBaHma
0 0,2 0,4 0,6 0,8 1,0
3axop 27,1 22,2 18,2 14,9 12,2 10,0
3aTop 17,3 14,2 11,6 9,5 7,8 6,4
3axKop + 3atop 22,2 18,2 14,9 12,2 10,0 8,2
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Pacxog, Boabl Q. paccuMTbiBalOT Yepe3 MOAY/b CTOKa, KOTOPbIM onpeaenatnT MeToAoM
rMAPONIOrNYecKor aHanorun. Mommmo obblYHbIX TpeboBaHWI K peKke-aHaiory no YCAoBUAM
$opMMpPOBAHUA CTOKA BOADI B AaHHOM C/ly4ae NPUHMMAIOT TaK»Ke BO BHUMaHWe 04HOBPEMEHHOCTb
M HanpaB/ieHne 3amep3aHusA (BCKPbITUA) M PaBEHCTBO YK/JIOHOB.

7.73 PacyeTHble 3HAYE€HMA HAMBLICLLIMX YPOBHEW BOAbl MPW MNOABUXKKAX NbAa M Nejoxone
OLeHUBAOT No Kpueok Q = f (H) yepes pacxoapl, BblMMCAEHHbIE NO popmyne

Q’r% = (n / Ka) Qps, (7.52)

roe n - KoapOUUMEHT, yUUTbIBAIOLLMIN COOTHOLLEHNE Pacxo40B BoAbl NPU NOABUXKKe (negoxoae) u
Ha NWKe BECEeHHero nosnosoaba Qpy U HECOBMAAEHWE NO roAam 3TUX PAcXOA0B OAHOM
BEPOATHOCTU MpPeBbILLEHNS;

Kq - K03dhdUUMEHT, XapaKTepM3YOLWMNI USMEHEHNE TMAPABINYECKUX XaPaKTEPUCTUK BOAHOIO
MOTOKa Nb0M.

3HauyeHus KoaddMumMeHToB N 1 Kq onpeaenstoT METOA0M aHaNorUMK.

7.74 [AnAa OpUEHTUPOBOYHbIX PACYETOB HAMBLICWUIMX YPOBHEN BOAbl MPOTOYHbLIX 03ep B 30He
M36bITOYHOTO YBAAKHEHUA UCMONb3YIOT 3aBUCUMOCTb

Ap=p(a/QPs, (7.53)

roe A H - CpeaHU MHOTONIETHUIA BECEHHe-NIeTHUI NOAbEM YPOBHA BOAbl B O03epe Haj, Noporom
CTOKa, CM;

A - nnowaab Bogocbopa o3epa, KM?;
Q - naowaab 3epkana o3epa, Km?;

B - kKoapdMUMeEHT, onpedensemMblit N0 AaHHbIM HabAAEHMA Ha COCeAHMX 03epax C
6/1M3KMMM COOTHOLLEHMAMM MOPOOMETPUYECKUX XapPaKTEPUCTUK U PEXKUMOM CTOKA M3
BOAOEMA.

Ona Konbckoro nonyoctposa u Kapenun B npuHumatot pasHbim 20, gnsa o3ep ceBepHbIX U
LeHTpanbHbIx obnactel eBponenckon Teppmutopun Poccum - 32.

Mepexond OT cpeAHEro MHOroNeTHEro NoAbema YPOBHA K NOAbEMY PacYeTHOM BEPOATHOCTU
NpPeBbILWEeHUA NPOM3BOAAT NO KPUBbIM obecneyeHHOCTH ¢ napameTpamu C, u oTHoweHunem Cs / C,,
YCTaHOB/IEHHbIM TaKXe No AaHHbIM HabNAEHUIM HA COCEAHWMX, MU3YYEHHbIX MOPGDONOTUYECKM
OAHOPOAHbIX 03EPaAX.

3aBncnMocTb (7.52) npumeHnma ana otHoleHna A / Q meHee 250.

B 3HayeHMA pacyeTHbIX YPOBHEN BBOAST NOMPaBKM Ha HaroH AH, u BeTpoBoe BoJIHEHUE AHs,
KOTOpble pPacCYMTbIBAOT MO MeTOoAMKam, npuBeaeHHbIM B CHull 2.06.04. Mpwu pacuete AH4
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YUYUTbIBAIOT PACYETHYHO CKOPOCTb BETPa, CPeAHo rybuHy Bogoema U paccToAHWe NyHKTa, A
KOTOPOro NpoM3BOAAT PacyeT, OT LEHTPA TAXKECTM 3epKana Bogoema. MNonpasky AHs onpeaenstoT ¢
Yy4eTOM BETPOBOI 3aLLUULLEHHOCTU UcCnesyemon 6eperoBom 30Hbl, AIMHbI PAa3roHa BOMHbI U APYInX
dakTOpOB.

Ona KapCToBbIX, nepmnoanyveCcKn UncHesarwWwmnx o3ep, a TaKkKe Ana o03ep C UCKaKEHHbIM
€CTECTBEHHbIM pPEXMMOM oba3arenbHO npon3BoACTBO NOJIEBbIX MCCHEAOBaHMVI.

[MPUJIOXEHUE A
(pexomendyemoe)

ITPUMEPBI PACYHETA
A.1 IlpumeHenue kpuTepueB JIMKkcoHa 1J1s1 aHAIN3a Pe3KO OTKJIOHSIOIINXCH 3HAYCHU I

PaccmaTpuBaetca pag HabnogeHU 3a cpegHecyTOYHbIMU MaKCMMaibHbIMU PacxoAamu BOAbl
BeCceHHero nososoAba Ha p. OHera - A. HagnopoxcKkuit MorocT ¢ nepnoaom HabnaoaeHni 90 ner.
AHann3 aMNMpUYECKoi KpMBOI pacnpeaeneHna NoKkasas, YTo Hanbonbluee Pe3Ko OTKAOoHAKLLeecA
OT OCTaNbHOMN COBOKYMHOCTU 3HAYeHMe pacxofa BoAbl, paBHoe 868 M3/c, MOXeT nNpuHaaiexKaTb
MHOMY pacnpeaeneHuto. [1na NpoBepKkn oA4HOPOAHOCTU Bbll NPUMEHEH KpuTepuii [IMKCOHA U Ha
OCHOBE PaHXMPOBAHHOIO pAAa onpeaesieHbl NATb pacyeTHbIX CTaTUCTUK KpuTepua: D1y =0,308, D2y
= 0,311, D3y = 0,308, D4y = 0,384 n D5y = 0,404. KpuTHYECKME 3HAYEeHMA CTAaTUCTUK [uKcoHa bes
yyeTa acummeTpumn 1 asTokoppenaumm npu n =90, Gs=0unr (1) =0 gra a = 1 % onpeaeneHol no
HOMorpammam [3] 1 cootBeTcTBEHHO paBHbl: D1y" (0,0) = 0,26, D2y" (0,0) = 0,28, D3x" (0,0) = 0,29,
D4y" (0,0) =0,31 n D5y" (0,0) = 0,32. U3 cpaBHEHMA pacyeTHbIX 3HAaYEHUI CTAaTUCTUK C KPUTUHECKUMM
cnepyer, uto Dy > D" (0,0) ana scex kputepmes [IMKcoHa. Mcxoaa M3 BbllLecKka3aHHOro runotesy ob
OTCYTCTBMM B pady HabnoAeHUIA Pe3KO OTKIOHAIOLWLIErocA 3HAYEHUs, NPUHAANENKALLErO APYromy
pacnpefeneHuto, OTKAOHAKT. [osaToMy B c/iydae NPUMEHEHUA «KIACCUYECKOro» KpuTepus
3KCTPEeManbHbIM pacxos NPMU3HaOT HEOAHOPOAHbBIM U UCKNOYAIOT ero 13 paaa HabaaeHun, ecnm
noATBEPAUTCA, YTO 3Ta BeNMYMHA MMmeeT OOMbLIYD MOrPewHoCTb, MAM NepecyMTbiBalOT ero
aMNUpUYECcKyto obecnevyeHHOCTb Ans bonee NPoAOIKUTENBHOIO Nepuoaa.

Echn BOCNONb30BaTbCA  KPUTUYECKMMM  3HAYEHUAMWU  CTaTUCTUK  Kputepua  [MKCOHa,
0606WEeHHOro ANA aCMMMETPUYHbBIX M ABTOKOPPENMPOBAHHbLIX PALOB MNPU BbIYMCAEHHbIX MO
NPOAOIKUTENBHOMY pAdy 3HadeHuax r (1) = 0,19 n Cs = 1,13, TO NpWU CPpaBHEHUM PACYETHbIX
CTAaTUCTUK C KPUTUYECKMMU U3 HOMOTpaMm [3] byayT umeTb MecTo cnegytolwme HepaBeHCTBa:

D1y=0,308 < D1y" =0,31 npu o = 10 %;

D2y =0,28 npn a=10% < D2y=0,311< D2y =0,32 npn o= 5 %;
D3y = 0,308 < D3y" = 0,36 npu a. = 10 %;

D4y* = 0,36 npu a = 10 % < Déy = 0,384 < D4y" = 0,40 npu a = 5 %;
D5y"=0,37 npua =10 % < D5y = 0,404 < D5y" = 0,41 npu a =5 %.

M3 HepaBeHCTB cneayerT, 4to nNpu a = 5 % rmnotesy 06 «aHOMasibHOM» 3KCTPEMYMe OTK/IOHAIOT
no BCeM KpuTepusim. Ha 3TOM OCHOBaHMM MOKHO CAeNaTb BblBOA, YTO PAA HE COAEPXKMUT
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HEOAHOPOAHOI0O MAaKCUMMaNbHOIo 3Ha4YeHMA U ONA onpegeneHna napameTpoB amnnpuyecKoro
pacnpegeneHnAa gO0NXKHbI 6bITb UCNOJIb30BaHbI BCE AaHHble.

A.2 llpumenenne kputepuss CmupHoBa-I'pad6ca 119 aHaIM3a Pe3KO OTKJIOHS KO IMXCS
3HAYEHUH

[ns aHanm3a BbIbpaHbl WeCTb PAA0B CPeAHECYTOYHbIX MMHUMA/bHbIX PAacX04,0B NeTHE-OCEHHETO
ce30Ha B paiioHe fopHoro AnTas: p. MNecyaHas - c. TounnbHoe, p. Ypcyn - ¢. OHrygain, p. Yapbiw - .
Yctb-Kymup, p. AHyi - c. CTapo-TbipbIWKKUHO, p. ByxTapma - ¢. Meun u p. Wapaska - c. LLapaskKa.
Mepuopa HabaaeHU 33 CTOKOM AnA BblbpaHHbIX pAaoB coctasun ot 40 po 49 net. 3HayeHus
CTaTUCTMK CMUpHOBa - [pab6ca, BbIMMCAEHHbIX AN1A HAMBONbLINX YNEHOB 3TUX PAAOB, PaBHbI: Gy1 =
3,389, Gn2 = 3,394, Gz = 2,739, Gna = =3,693, Gns = 3,522, Gne = 3,706. MNMpu cpaBHEHUN PaACHETHbIX
3HAYeHWUM CTAaTUCTUK C KpuTndeckumn (Gy™ (0,0)) B NpeanonoXKeHuWu, 4to sSMNMpUYecKkne pagpl
COOTBETCTBYIOT HOPManbHOMY PacrnpefeNieHUt0 U He WMEKT CTaTUCTUYECKM  3HAYMMOM
aBToKoppenauuu, T.e. G =0 u r (1) = 0, nony4aem, 4To rMNOTE3a O HAMYUK B pAAaxX HabnoaeHW
MaKCMMa/NIbHOTO, Pe3KO OTKNOHAOLWErOCA pacxosa MOXKeT bbITb NPUHATA ANA NATU PALOB U3 WeCTU
C BEPOATHOCTbIO P > 99 %.

OaHaKo 6b110 YCTAHOBNEHO, YTO pacnpeaeneHns ABAATCA aCUMMETPUYHBIMU U UMEET MeCTO
CTATUCTMYECKM 3HAUMMaA aBTOKOPPenAumMA. AHaNU3 SMNUPUYECKUX pacnpeseneHnit MUHUManbHbIX
pacxonoB BOAbl, @ TaKXKe METeopOonorMyeckux crtokobopmupyrowmx ¢akTopos (ocagKkos u
TemnepaTypbl BO3A4yXa) He noATBEPAUA TUMNOTE3y O Ha/UYMM KAHOMAJIbHbBIX» BEAUYUH B
BblIOpaHHbIX pAagax. [osTomy ANA NPoOBEpPKM rMNoTesbl OAHOPOAHOCTU OblM MCMONb30BaHbI
KPUTUYECKME 3HAYeHUA CTaTUCTUK CmupHoBa-Ipabbca us tabnuy [3], onpeseneHHblie ¢ yyeTom
aCMMMETPUMN 1 aBTOKOPPenaUnn. 3HadyeHnA KoadduumneHTos r (1) n Cs B CBA3M C OrPaHUYEHHOCTbIO
BbIBOPOK OblNM onpegeneHbl NO COBOKYMHOCTU pAfoB HabnogeHun B O4HOPOAHOM paloHe ¢
06wum 06vemom 06beAMHEHHOM COBOKYMHOCTU B 262 roaa. B pe3ynbrate nonyyeHbl KOadduuneHT
asToKoppenauuu r (1) = 0,26 n koapdunumeHT acummeTpumn Cs = 1,4. Mo MHAMBUAYaNbHbIM 06 bEMaM
BbIOOPOK 1 0606ueHHbIM r (1) n Cs u3 Tabauy, [3] 6bIAM onpeaeneHbl KPUTUYECKNE 3HAYEHMUA
cTaTUCTMK CmupHOoBa-Npabbca. CpaBHEHWE paACYETHbIX 3HAYEHWUI CTATUCTUK C KPUTUYECKMMM,
YUUTBIBAIOLWMMM aCUMMETPUIO M aBTOKOPPENALMIO, NOKa3ano, uto Gy < Gy npu a >10 %, uto aaet
OCHOBaHWE OTKNOHUTb TUNOTE3y O pPe3KO BbIAENAWMXCA MAKCUMAJIbHBIX 3HAYEHMAX KakK
Ma/IOBEPOATHYIO.

A.3 AHaJIM3 OJJTHOPOHOCTH PS/Ia, COAEPKALIET0 MAKCUMAJIbHbIE PACX0Abl BOAbI PA3HOI0
reHeTHYeCKOr0 MPONCXO0KIeHUS

Psp HabnoaeHW 3a MakKCMMasibHbIMUM pacxogamu Boabl p. Abasbl y X. CuceHn BKAtodaeT 21
pacxog BoAbl BECEHHEro NonosoabA U 15 pacxonos 40X AEBbIX NaBOAKOB. OLEHKY O4HOPOAHOCTU
CpeaHUX 3HaYeHW KM gucnepcuit Npu CPaBHEHUMU ABYX FEeHEeTUYECKM Pa3HOPOAHbLIX BbIOOPOK
ocylecTBAAOT NO KpuTepuam CTblogeHTa M Puwepa. BbluMcneHHble pacyeTHble 3HaYeHUsA
CTaTUCTUK KpUTEepMeB COOTBETCTBEHHO paBHbl: t =2,52 u F=1,09. Kputnueckme sHavyeHMa CTaTUCTUK
F* n t* onpeaenaoT ns Tabauy, [3] nyTem nHTEpNoOAALMM MeXay TabNNYHbIMU 3HAYEHUAMU NPU Ny
=ny=10un ny=ny =25 anAa 3afgaHHOro ypoBHA 3HAYMMOCTK oL = 5 %, KoapPuLmMeHTa aBTOKoppenaLmm
r (1) = 0,2 n KoappuumeHTa mexpagHon Koppenaumm R = 0. B pesynbTate noayvyeHbl KpUTUYECKNE
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3HaueHua t* = 2,04 (gna ny = ny = 21), t* = 2,06 (ana nx = ny = 15) n F* = 2,31. MNpun cpaBHEHUU C
PaCYETHbIMWU 3HAYEHUAMMU CTAaTUCTUK MONKHO cAenaTb BbiBOA, YTO PAL HAONOAEHWUN HEe MOXKET
paccMaTpuBaTbCA Kak einHan COBOKYMHOCTb BCNEeACTBME HEOAHOPOAHOCTU CPeAHNX 3HAYEHUI, TaK
KaK pacyeTHOe 3HayeHue CTaTUCTUKKN CTbloZeHTa NpeBbIWaeT KpuTuieckoe B obomx caydasx (n = 15
nn =21), npu 3Tom runoTtesa o6 0AHOPOAHOCTU AMUCNEPCUA HE OTKIoHAETcA. Mo3ToMy pacyeTbl
HeobXxo0AMMO OCYLLECTBAATb OTAENbHO ANS PALOB BECEHHErO NON0OBOALA U A0MKAEBbIX NAaBOAKOB.

A.4 Ouenka 3()p)eKTUBHOCTH SMIIMPUYECKOI 3aBUCHMOCTH

[nsa pacyetoB rogoBOro CTOKa M CNOA CTOKA BECEHHEero nosoBOAbA MPU OTCYTCTBUM OAHHbIX
TMOPOMETPUYECKMX HABNIOAEHUN NPUMEHAIOT 3aBUCMMOCTU OT CTOKODOPMUPYIOLWNX AKTOPOB.
OAHOM M3 TaKMX CYLLECTBYHOLWMX 3aBUCMMOCTEN ABNAETCA ypaBHEHWE AN OnpefeneHus cnos
NMOBEPXHOCTHOTO CTOKa BECEHHero nonosoaba Y Ha p. Oke - c. [ToNoBCKoe cnepyowero Buaa:

Y=0,8 X1 +0,86 X - 104, ( A1)

roe X1 =5+ Sp+ Xoc,
S - MaKCcUMMmanbHble 3anacbl BOAbl B CHEre, Mm;
Sn - 3anac BoApl B NefiIIHOM KOPKE, MM;
Xoc - OCAZKM 33 Nepuog NonoBoAbA, MM;
X2=(L-e)/50;
3pech L - rnybrHa npomep3aHnsa NoYBbI, CM;
€ - BeJINYMHA OCEHHErO YBAAXHEHMA MNOYBbI, CM.

Ona oueHkn 3dGEKTUBHOCTM IMNUPUYECKOM 3aBUCMMOCTM B COOTBETCTBMU C 4.15 NPUMEHEH
aHa/IN3 OCTATKOB M NOCTPOEHbI rPadUKN, NPUBEAEHHbIE HA PUCYHKe A.1.

M3 aHanu3a rpadMKoB Ha pUCYHKe A.1 MOXHO caenaTb cieaytowme BbiBOAbl:

- ¢ 1967 r. ocTaTKM 3aBUCAT OT BpemeHn n mnmeetr mecto cywecrBeHHoe CUuctematunyeckoe
3aBbllleHne CcnoAa CToKa nonoBodbA, BbIMUCNEHHOTO MO 3MI'IVI|3M'-1€CKOI7I 3aBNCMOCTU (pMCVHOK M,
a);

- HAKNOHHAaA No0Ji0ca pacceaHUa Ha pUCYHKe A.1, 6 NMOKa3blBaE€T, YTO OTK/IOHEHWNA OT I'IOJTy‘-IGHHOVI
3MI'IMpVI‘-IeCKOl7I 3aBUCUMOCTU HOCAT CUCTEMATUYECKUI XapaKTep: oTpunuatesibHblie OCTaTKU
COOTBETCTBYIOT 60/1blWIMM NO BEANYMHE 3HAYEHUSM pPacyeTHbIX CNnoeB CTOKa, NOJI0KUTE/IbHbIE -
MaJiblM, YTO CBNAETENNbCTBYET O HETOYHOM onpeaeneHmnmn CBO60[I,HOI'O YZl€Ha B YpaBHEHWNWU;

- U3rnb NoNoChbl paccesHUa Ha PUCYHKe A.1, 8 MOKa3bIBAET, YTO B YPaBHEHUN HEOOBXOAMMO YYEeCTb
HeNMHeHOoCTb 3aBucumocTtun Y ot X;

- U3 pUCYHKa A.1, 2 cneayeT, 4To KoadPUUMEHT nepes, X2 TaKxKe onpeaeneH HeBepHO.
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Ona yTouyHeHua BuAa U KoapdPuumeHTOB ypaBHeHMA Oblna cobpaHa [ONONHUTENbHAA
NHOPMALUMA, NPOBeAEH aHaNM3 OAHOGDAKTOPHbLIX 3aBMCMMOCTEM M MCNONb30BaHbl YCA0BMA
NOCTPOEHMA PErPecCMOHHOro ypaBHeHMUA (6.1). B pesyabTaTe nonyyeHa cneayrollas SMnupuyeckas
3aBUCUMOCTb:

Y=0,76 X1 + 0,14 x 10° X>* + 13,8, (A1, a)

roe X1 = X1o Yn, 34€Cb X10 - CPEAHNIN MaKCMMa/bHbIM CHerosanac B 6acceiiHe, MM, OCPeHEHHbIN Mo
10 meTeoCTaHUMAM, ONA KOTOPbIX KOIPPUUMEHT KOppenauuMuM CHerosanacoB cO
CTOKOM nosioBogbA 6onbue 0,5;

Yn = Kn - Bn, 38€Cb Kn - MOAYNbHbIN KO3PPULMEHT NPUBEAEHHDbIX 3aMNacoB B/aru B Noyse;
Bn =sin (o' + 10°), tg a' = Kk, 3aecb Kn - MOAYIbHbIY KO3OULMEHT NPpOMeEpP3aHUs;
X2 - CNOM CTOKa 33 MapT, MM.

KoaddumumneHT Koppenauumn nony4yeHHoro ypasHeHnA paseH 0,89. AHanM3 0CTaTKOB NOKa3a, YTo
Nosy4eHHOe aMNUpUYecKoe ypaBHeHNe ABNAETCA aAeKBaTHbIM.
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a)

{1931 1935

a) - 3aBUCMMOCTb OCTaTKOB OT BpemeHHU (€ = f (t)); 6) - 3aBUCMMOCTb OCTaTKOB OT 3HaAY€HUI C/10A CTOKa,
Noay4eHHOro No asMnupuyeckoi 3asnucumoctu (€ = f (Y’)); 8) - 3aBUCMMOCTb OCTaTKOB OT NepBoro dakTopa (g
= f(X1)); 2) - 3aBMCMMOCTb OCTaTKOB OT BTOpOro ¢akTopa (& = f (X2))

PucyHok A.1 - AHann3 oCTaTKOB SMNUPUYECKON 3aBUCMMOCTU OIS pacyeTa CI0eB NON0OBOAbLA OT
METeopOoNorMyeckmx Gpaktopos
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A.5 Onenka BJIMSIHAS XO3SIHCTBEHHOM JesITeJIbHOCTH HA NapaMeTPhI psiia TO10BOr0 CTOKA

PaccmaTtpuBaeTca psag cpeaHUX rofoBbIX pacxog0B Bogbl Ha p. Halibe y n. boikoso (1951 -1977
rr.). M3BecTHO, 4YTO HaumHas c 1966 r. B BepxoBbAx HacceHa NPou3BOAAT BbIpyOKY necos U
OCYLLECTBAAIOT WHTEHCUMBHYKO pacnalwky 3emenb. HeobxoAMMO OUEHWUTb CTaTUCTUYECKYHD
O4HOPOAHOCTb pAfda, T.e. ONpeaennTb, HACKONAbKO CYLWLECTBEHHO CKa3blBAlOTCA OTMeYeHHble
XO3AUCTBEHHbIE MEPONPUATUS HA MHOFONETHUX KoebaHuUsaX CToKa. A OueHKM OAHOPOAHOCTU
(cTaumoHapHOCTM) pag 6bin pa3buT Ha ABe YaCTU: eCcTeCTBEHHble KonebaHMA A0 Hayana BAUAHUSA
XO3AUCTBEHHOW geaTenbHocTM (1951 - 1965 rr.) M KonebaHWs CTOKa B YCAOBUAX BAMAHMA
X03ACcTBEHHOM AeATenbHocTH (1966-1977 rr.). Ansa nepsoii Yyactu (n = 15 net) paccumTtaHo cpegHee
3HauyeHune Q = 20,0 m3/c. aucnepcma o? = 12,9 (m3/c)?> n C, = 0,18, ana BToport yactn (n = 12 ner) -
cpegHee 3HayYeHune Q = 22,3 m3/c, amcnepcma o? = 19,9 (m3/c)? n C, = 0,20. MonyyeHHble Mo AaHHbIM
napameTpam pacyeTHble 3HaYEeHUA CTAaTUCTMK CTblogeHTa M Puwepa COOTBETCTBEHHO PaBHbI: F =
1,54, t = 1,43. KpuTuyeckue 3HayeHuA onpeaeneHbl ABYMsi cnocobamu: HenocpeacTBeHHO No
Tabamuam u3 [3] U Npu NepecyeTe creneHei cBoboabl TakKe B cooTBeTcTBUM C [3]. KoapduumeHT
ABTOKOpPpPenaummn, onpeseneHHbi No Bcemy paay, paseH 0,2, 1 ypoBeHb 3HAYMMOCTM Ha3HAYaNCA B
5 %. B nepBoM cnyyae KPUTUYECKME 3HAYEHUA CTAaTUCTMK Obln paBHbl: F*=3,66 nt*=2,45npun =
151 F*=4,06 nt*= 2,46 npu n = 12 n B Nt060M BapuaHTe HO/blLE PACYETHbIX 3HAYEHWUN, YTO
No3BOAET NPUHATbL TMNOTE3Y CTaunoHapHocTU. Mo BTopomy cnocoby F* = 3,59 u t* = 2,45 n TakKe
NPeBOCXOAAT pacyeTHble BEIMYMHbI 3TUX CTAaTUCTUK. Takmm obpa3om, U3 NpoBeLeHHOro aHaNM3a
CTAaLMOHAPHOCTM MOXHO CAEeNaTb BblBOA, O TOM, YTO Ha/MuMe XO3ANCTBEHHOM AEATENbHOCTU B
OAHHOM C/y4Yae He OKa3bIBaeT CYLLeCTBEHHOIO BAMAHNA HA CTaTUCTUYECKYIO OA4HOPOAHOCTb PAAa, a
M3MeHeHMe NapameTpoB pacnpeneneHma roaoBoro cToka p. Halibbl y n. BblIkoBO noAa BAMAHMEM
XO3AUCTBEHHOM AeATEeNbHOCTU 3HAUYMTENIbHO MEHbLUEe U3MEHEHUN, NPOoUCXOAALUNX B pes3y/bTaTte
€CTeCcTBeHHbIX KonebaHnin BogHOCTU. [O3TOMY rMAPOOrMYECKME PACcHeTbl MOXKHO OCYLLLECTBAATb NO
BCEMY pAAy HabnaeHUN.

A.6 Ucnoabp30BaHue METOAUKH COBMECTHOI0 aHAJIN3A

MpumeHeHWe meToha rpynnoBOro aHaAM3a AaHHbIX HABAAEHWUIA UNNOCTPUPYETCA HA NpUMepe
palioHa Mpumopbs.

[Ona coBMECTHOro aHanmMsa B 3TOM paloHe 6binv oTobpaHbl rMAPOSOTrMYECcKMe NocCTbl, ANA
KOTOPbIX BbINOMHANNCH CeAyloLmne yCoBUA:

- nnowaab 8oaocb6opos He npesbiwaet 50000 Km?;
- pAAbl HabNOAEHUI 38 MAaKCMMaNbHbIM CTOKOM MMEKOT NPOA0/IKUTENbHOCTL 6onee 30 neT;
- NYHKTbl HABNO4EHMIA OTHOCUTEIbHO PAaBHOMEPHO pacnpeaeneHbl N0 PatioHy;

- [aHHble HabNAEeHUN MO BO3MOXHOCTU CTAaTUCTMYECKM HE3aBUCMMbI Apyr OT Apyra, T.e.
OTCYTCTBYET NPOCTPAHCTBEHHAA KOppenaums.

B KauyecTBe aHa/NM3MPYyeMOWN XapaKTepPUCTUKU uccneayetca KoddduuMeHT Bapuaummn psaos
MaKCMMa/bHbIX B oAy pPacxoA0B 40X AeBblX NaBOAKOB.
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MpeaBapuTenbHasa pa3buBka paMoHOB Ha boaee MenKMe NoApPalioHbl C OTHOCUTENBHO BAN3KUMM
3HaYeHMAMU KO3PpPULMEHTOB BapmaL M NPOU3BOAUTCA C UCMONb30BaHMEM KapTbl-CXeMbl MYHKTOB
Hab0AEHUI C HAHECEHHbIMM 3HAYEHUAMM XapPaKTEPUCTUK MU3MEHUNBOCTM CTOKA.

Ncnonb3ya KpuTepuii (5.13), NpoBepaAdT 04HOPOAHOCTb AaHHbIX, 06beANHAEMbIX B npeaenax
BblAENAEMOro NoAparoHa, 1 OLLEHNBAIOT BOSMOMKHOCTb MX COBMECTHOTO aHa/nM3a.
2
CnyyaiHyto cocTaBnfAowyo €™ onpeaenAtoT Kak CPeaHIo Mo rpynne CTaHUMA BbiIBOPOYHYHO
ANCMEPCUI0 MOMEHTHOM OLLEHKM KoadPULMEHTa BapnaLmnm:

Etnw K-Z‘gcnwm
(A.2)
52 - Cv ;
emya(i)
‘f; . (A.3)

2
Feorpaduyeckyto coctaBnstowyto €™“F onpenenatoT Kak pasHOCTb MeXKAy MNONHOM U CayYanHOM

COCTaBNAKIWMMM B COOTBETCTBUU C dopmynoi (5.10). MONHYIO COCTaBAAIOLLYIO BbIYMCAAIOT MO
dopmyne (5.12).

Ecnn ana BblgeneHHoOro noapanoHa reorpadmuyeckasn cocTaBasoWan ANCNEepPCMN OKasbiBaeTcs
MEHbLUE C/ly4allHOM, TO COBOKYMHOCTb PAAOB MOXHO CYMTaTb OAHOPOAHOM, a obbeauHeHue
npaBomepHbIM. Ha cneaytowem ware K o4HOPOAHOM rpynne NpUcoeanHAIT OANH U3 BANKANLWINX
NOCTOB 1 NPOBEPSAIOT BbINO/IHEHUE ycnoBuA (5.13). O6beaMHeHWEe NOCTOB B NOAPaoH 3aKaHYMBalLoT,
Koraa ycnosue (5.13) nepecTtaeT BbINO/IHATHCA.

ToOYHOCTb pacyeTa CTAaTUCTUUECKMX XapPaKTEPUCTUK NO 06begMHEeHHbIM AaHHbIM HabaoaeHUn
2
XapaKTepu3yeTca CTaHAAPTHOM OWMBKoM €F :

2
Eemyx

Tk

[ 8]

+ gt
, (A.4)

roe k - yncno coBmecTHo dHaNn3npyembix 06'beKTOB,'

2
€™ [ k - cTaHA@PTHOE OTKNOHEHME cpeaHel U3 k OLEHOK.

MorpelHOCTb Pe3yNbTaToB PacYeTOB OLEHOK onpeaenatoT no ¢opmyne (5.14), a UX CTaHAAPTHYIO
OLWMBKY - no popmyne (5.15).

Mcxopa M3 NpUBEAEHHbIX YCNOBUIA ANA MANKOCTPALUMM METOAMKM Ha Tepputopun Mpumopba
6binM oTO6paHbl 14 NOCTOB M OUEHEHA BO3MOMKHOCTb WX COBMECTHOro aHanmsa. Cxema
Pacno/ioXKeHUs NOCTOB NPUBEAEHA Ha PUCYHKe A.2, CMUCOK NOCTOB NpeacTaBaeH B Tabanue A.1.
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APCCHBCiED

PucyHok A.2 - Cxema pacnoioXKeHUs rmapo/iIorMyeckmx noctos

Tabnunuya A.1- CNUCOK BOAOMEPHbIX NOCTOB

Ne Koa Mepwnog, ) MNnowaap KOBaj)dM”'MEHT
HabnoaeHnii (Bogocbopa, Peka-nyHKT puaunm
nocra | nocra (4ncno ner) 2 .
1 05083 31 536 . Ycecypu - c. bepesHAkun 0,82
2 05085 53 1720 . Yccypm - c. Bepx. bpeeBkKa 0,90
50 05552 40 671 . lazoBKa - c. J1a3o 0,80
52 05560 48 3120 . MapTusaHckasa - c. MapTmsaHcK 0,81
53 05570 38 191 . BogonagHas - c. HuKonaeska 0,79
6 05122 34 1160 . U3BnnunHKa - c. U3BUAMHKa 0,88
7 05128 37 138 . KameHKa - c. KameHKa 0,74
54 05583 45 706 . lLIKoToBKa - c. LLIKoTOBKa 0,88
3 05094 37 9340 . Ycecypu - ¢. KoKwaposKa 0,96
12 05167 34 235 . Bapdonomeeska - c. BapdponomeesKa 1,12
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Ne K Mepuvog, Maowaab Kosdpuument
0 o}
A HabnogeHui |Bogocbopa, PeKka-nyHKT Bapuauuu
nocta | nocrta
(uncno net) Km? c
v
9 05148 36 940 p. ApceHbeBKa - €. BuHOrpagoBska 1,07
51 05555 32 549 p. MapTn3aHcKas - c. Mon4yaHOBKa 1,08
49 05539 48 763 p. MapraputoBka - c. Mapraputoso 1,27
55 05589 54 894 p. ApTeMoBKa - C. LLITbIKOBKa 1,23

KoadpdpuumneHTbl Bapnaumm pagoB MakCMManbHbIX B rogy PacxoAoB AOXAEBbIX NaBOAKOB ANs
3TUX NOCTOB NPUBEAEHbI B Tabanue A.1.

B cooTBETCTBMM C paccmaTpMBaemMon MEeTOAMKOW Ha TeppUTOPUM aHANU3MPYEMOro pPamnoHa
BbIOMPAIOT HECKONbKO FMAPOSIOrMYECKMX MOCTOB C OTHOCUTENbHO O6AM3KMMM 3HadYeHusmu Cy U
6113KMM reorpadpuyeckmum pacnonoeHnem. B gaHHom cnydae 6bino oTobpaHo NATb noctos: N2 1,
2, 50, 52, 53. OnpegenatoT cpegHee 3HayeHWe, MNOJIHYIO, CAy4YaliHYlO W reorpaduyeckyto
COCTaBNAIOLWME, A TAKXe AUCNepcuio napameTpoB Ana obbeAMHEHHON COBOKyMHOCTU. Ecan B
pe3ynbTaTe pacyeTa Kputepuii (5.13) BbinonHAETCA, TO 06beANHEHNE MOXKHO CYUTATb A0NYCTUMbIM.

K nonyyeHHOM rpynne nNOCTOB MOOYEPEAHO MNPUCOEAMHAIOT MOCTbl, OAM3KO K HUM

PACMONOMKEHHble, ONpeaensAlT BCe BblENepevnUCIeHHble XapaKTePUCTUKKM (Tabavua A.2).
2
Pe3ynbTaTbl oTOOpaXKatoT B BUAE rpaduka 3aBucumoct €® = f (k) (pucyHok A.3).

Tabnuuya A.2 - Pe3ynbTatbl pacyeToB NapameTpoB ANA COBMECTHOro aHanusa no rpynne
CTaHUUi

Ovcnepcna
Ne pynna nocTtos .
CpeaHee Ansa 06beAnHEHHON
nonHas cnyyariHaa |reorpaduyeckasn 2
coBoKynHocTn € P

rpynnol (koabl nocToB)

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

05570

2 05083 0,832 0,002 0,015 -0,013 0,0025

05085
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Ne
rpynnbl

lpynna noctos
(koabl nocToB)

CpegHee

NOJIHaA

CNnyyanHasn

Ancnepcua

reorpaduryeckan

ana obbeAnHeHHOM
2

COBOKyMHOCTU €F

05552

05560

05570

05122

05083

05085

05552

05560

05570

05122

05128

0,818

0,003

0,015

-0,012

0,0021

05083

05085

05552

05560

05570

05122

05128

05583

0,826

0,003

0,015

-0,012

0,00183

05083

05085

05552

05560

05570

0,858

0,012

0,018

-0,006
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Ne
rpynnbl

lpynna noctos
(koabl nocToB)

CpegHee

NOJIHaA

CNnyyanHasn

Ancnepcua

reorpaduryeckan

ana obbeAnHeHHOM
2

COBOKyMHOCTU €F

05122

05128

05583

05167

05083

05085

05552

05560

05570

05122

05128

05583

05167

05148

0,879

0,015

0,019

-0,004

0,0019

05083

05085

05552

05560

05570

05122

05128

05583

05167

05148

0,897

0,017

0,021

-0,004
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Ne
rpynnbl

lpynna noctos
(koabl nocToB)

CpegHee

NOJIHaA

CNnyyanHasn

Ancnepcua

reorpaduryeckan

ana obbeAnHeHHOM
2

COBOKyMHOCTU €F

05555

05083

05085

05552

05560

05570

05122

05128

05583

05167

05148

05555

05094

0,902

0,016

0,021

-0,005

0,0018

05083

05085

05552

05560

05570

05122

05128

05583

05167

05148

05555

0,925

0,025

0,022

0,003
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Ne
rpynnbl

lpynna noctos
(koabl nocToB)

CpegHee

NOJIHaA

CNnyyanHasn

Ancnepcua

reorpaduryeckan

ana obbeAnHeHHOM
2

coBoKynHocTn ¥

05094

05589

10

05083

05085

05552

05560

05570

05122

05128

05583

05167

05148

05555

05094

05589

05539

0,931

0,025

0,023

0,002

0,0041
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PucyHoK A.3 - paduK 3aBUCUMOCTUN AMUCNEPCUM NApPaMETPOB 06 beAMHEHHOW COBOKYMHOCTM OT
4yncna COBMECTHO aHa/IM3NPYEMbIX NOCTOB

Pe3synbTaTbl pacyeTa norpellHocTei onpeaeneHuna KoapouuMeHTa BapuauMyM NPUBEAEHbI B
Tabnuue A.3.

Tabnunuya A.3 - PacueT norpewHocTeit onpegeneHua KoapdpuuymneHtos Bapuauyum C,

Kog nocra |05083|05085|05094 | 0512205128 05148|05167 | 05552 |05555|05560|05570| 05583

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

Morpewnocts (0,0016(0,0016|0,0016|0,0016(0,0015(0,0017|0,0017|0,0016|0,0017|0,0015|0,0016|0,0016

Ecnn ycnosue (5.13) BbINONHAETCA, KPUBAA MMEET TEHAEHUMIO K MOHUMKEHUIO, €CIU YCN0BUE
HapyllaeTcs, TO cieAyeT Pe3Koe yBeMYeHne 3HaYEHNI, a CNe0BaTe/IbHO, TaKMe MOCTbl HE MOTYT
6bITb NpUCOeAMHEHbI K 0b6LLen rpynne (pUcyHoK A.3, Toukun 9, 10).

A.7 Ilpumep MOCTPOEHUSI YCEYEHHOT0 raMMa-pacrpeaejeHus AJ1s1 BbIYUCIeHU s
MAaKCHMMAJbHBIX PACX00B BOAbI MAJI0/l BEPOSATHOCTH NPeBbILICHUS
PaccmaTpuBatoTca pgaHHble HabAOAEHWM 33 MaKCMMaJbHbIM PacxoAOM BOAbl BECEHHEro
nonosopbA p. benon y r. Yool ¢ 1878 no 1964 r. (McxoaHble AaHHble NpUBeAeHbl B Tabauue A.4).
TpebyeTca BbIYMCAUTD pPaACYETHbIE MAKCMMaJbHble pacxogbl BOAbl Pa3/IMYHON BEPOATHOCTU
npesbleHMA B 3STOM CTBOPE C MOMOLLbIO YCeYEHHOro ramma-pacnpenesieHus.

Mo BepxHel NONOBUHE PALA, PACNONOKEHHOrO B ybbiBalOLWEM MOpAAKE, BbIYUCAAIOT CpeaHee

4,

Awiz po dopmyne (5.41) u ctatucTnky  “* no popmyne (5.43). MoAroToBUTENbHbBIE BbIYUCIEHUSA

npuBeaeHbl B Tabanue A.5.
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Mo nonyyeHHOMY 3HaAYeHUIo

l)..m

xi2

2 _ 349660

Xni2 =

= 8132
nf2 43 m/c: (A.5)

xi2 x

D

Ay = Xni2 _
n

-0,75733

=-0,0176
43

(A.6)

= -0,0176 B COOTBETCTBMU C NpunoxKeHnem b, Tabanua b.5

C
HaxoAAT 3HayeHne KoapduuneHTa nsmeHymsoctn *»=0,52.

3Han cpegHee %*/2 1 onpenenve No BblYMCNEHHOMY 3HaveHUto C, dyHKumo ¢ (Cy), Haxoamm ¢

NMOMOLLbIO NPUNOXKeHUsA B, Tabanua 6.4 3HavyeHue cpegHero *x:

Xx = X212 ¢ (C,) = 8132 - 0,715 = 5814 m/c.

C
Mo nonyyeHHbIM napameTpam Q = 5814 m3/cu ™ = 0,52, ncnonb3ya Tabauiy opanHaT ramma-

pacnpeaeneHuns, CTPOAT BEPXHIOK YacTb pacnpenenieHus - yceyeHHoe pacnpegeneHume (pUcyHoK

A.4). Kak cnenyet U3 pucyHKa A.4, aHaIUTUYECKan KPUBas COOTBETCTBYET IMMUPUUYECKMM TOYKAM.

Tabnunuya A.4- MaKcumanbHble pacxoabl BoAbl BeCeHHero nosnosoaba Xi p. benon yr. Yool

foga Xi m3/c fog, X, m3/c
1878 5930 1922 6120
1879 6080 1923 9820
1880 8630 1924 3350
1881 4650 1925 6000
1882 (16200) 1926 11200
1883 5310 1927 11500
1884 3940 1928 4950
1885 3980 1929 8420
1886 5740 1930 4380
1887 8040 1931 2840
1888 10170 1932 6900
1889 7220 1933 4180
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fogn Xi m3/c Mog, X m3/c
1890 4200 1934 5380
1891 3060 1935 2120
1892 7020 1936 4280
1893 4500 1937 3020
1894 6500 1938 4990
1895 4650 1939 3800
1896 4000 1940 3890
1897 5740 1941 6800
1898 6000 1942 7250
1899 12400 1943 7560
1900 3820 1944 3620
1901 5590 1945 3570
1902 9540 1946 8760
1903 7960 1947 11400
1904 4020 1948 8320
1905 5020 1949 6880
1906 4890 1950 3270
1907 3670 1951 5860
1908 6160 1952 3620
1909 5590 1953 3840
1910 3550 1954 4400
1911 5340 1955 (3110)
1912 6160 1956 5380
1913 5770 1957 9580
1914 13000 1958 5100
1915 3690 1959 7100
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fogn Xi m3/c Mog, X m3/c
1916 13800 1960 4140
1917 6040 1961 3740
1918 4680 1962 3470
1919 9660 1963 8180
1920 5590 1964 7070
1921 5530 CpegHee 6094
Tabnumuya A5 - PacueT napameTpoB YyCeYEeHHOro ramma-pacnpegeneHma nNo AaHHbIM

HabnlaeHU 32 MaKCMMaIbHbIMU pacxogamu Boabl p. benoit y r. Yool

X;, m3/c (13 Tabnnupbl A.4) fop, X/ X a2 InX:/ Xun2
16200 1882 1,992 0,29929
13800 1916 1,697 0,22968
13000 1914 1,599 0,20385
12400 1899 1,525 0,18327
11500 1927 1,414 0,15045
11400 1947 1,402 0,14674
11200 1926 1,377 0,13893
10170 1888 1,251 0,09726
9820 1923 1,208 0,08207
9660 1919 1,188 0,07482
8580 1957 1,178 0,07115
9540 1902 1,173 0,06930
8760 1946 1,077 0,03222
8630 1880 1,060 0,02531
8420 1929 1,035 0,01494
8320 1948 1,023 0,00988
8180 1963 1,006 0,00260
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X;, M*/c (n3 Tabnnubl A.4) log X/ Xun InX;/ X2
8040 1887 0,989 1 99520 = -0,00480
7960 1903 0,979 199078 = -0,00922
7560 1943 0,930 1 96848 = -0,03152
7250 1942 0,892 I 95036 = -0,04964
7220 1889 0,888 1 94841 = -0,05159
7100 1959 0,873 1 94101 = -0,05899
7070 1964 0,869 1 93902 = -0,06098
7020 1892 0,863 1 93601 = -0,06399
6900 1932 0,849 1 92891 =-0,07109
6880 1949 0,846 1,92737 =-0,07263
6800 1941 0,836 1,92221 =-0,07779
6500 1894 0,799 1 90255 = -0,09745
6160 1908 0,758 1 87967 =-0,12033
6160 1912 0,758 1 87967 =- 0,12033
6120 1922 0,753 1 87680 =- 0,12320
6080 1879 0,748 1,87390 =-0,12610
6040 1917 0,743 1,87099 =-0,12610
6000 1925 0,738 1,86806 =-0,13194
6000 1898 0,738 1,86806 = -0,13194
5930 1878 0,729 1 86273 =-0,13727
5860 1951 0,721 1,85794 = -0,14206
5770 1913 0,710
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Xi, m3/c (13 Tabanupl A.4) lopn X/ Xui2 InX;/ Xur2
5740 1886 0,706 1 84880 = -0,15120
5740 1897 0,706 1,84880 = -0,15120
5590 1920 0,687 1 83696 = -0,16304
5590 1901 0,687 1 83698 = -0, 16304

43 -0,75733
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Famma-pacnpeaenerue: 1 - noaHoe; 2 - yceyeHHoe

PucyHokK A.4 - CoBMeLLeHHble KpMBble pacnpeneneHns BepoATHOCTEN NPeBbIWeHUA
MaKCMMalbHbIX Pacxo0B BeceHHero noaosoabsa p. benony r. Yobi (1878 - 1964 rr.)

A.8 IIpumep npuBeeHUs K MHOT0JIETHEMY MEPUOAY PA/ia H NapaMeTPOB pacipeaeeHust
roaoBoro croka p. Coexa - 1. CTan no MeToanKe, 0CHOBAHHONH HA OJTHOBPEMEHHOM
HCIO0JIb30BAHUM U HA PA3JIMYHBIX BPEMEHHBIX 3TANaX HECKOJIbKHX NYHKTOB-aHAJIOT OB

Mo paay p. Cbexa - 4. CtaH (nhowaab Bogocbopa pasHa 407 KM?) metoTca HabnogeHus 3a 1971
- 1992 rr. (n = 22 roga). AnAa npuBeAeHUs paAa K MHOroNeTHEMY nepuoady BblbpaHbl ceMb
npeanonaraembiX aHanoroB, MMEKLWMX pasanyHble nepuoabl HabnoaeHuit. Tak  Kak
MHOTO4YMCNEHHbIE NPAKTUYECKME PaACHETbl MOKa3aau, YTO YMCAO OAHOBPEMEHHO WMCNOAb3yeMbIX
CTaTUCTUYECKM 3HAUYMMbIX U YCTOMUYMBLIX YPaBHEHMN He MpeBbilaeT Tpex, nepebop pacyeTHbIX
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YPaBHEHUI perpeccuun, oTBevatowmx TpeboBaHNAM ycnoBuin (6.1), HA4YMHAOT C O4HOBPEMEHHOTO
MCNO/Mb30BaHMA Tpex aHanoros. MHAEKCbl NpuM 3HAYeHMAX G COOTBETCTBYIOT HOMeEpYy aHanora
cornacHo Tabnunue A.6. CBeaeHus o npeanonaraemblix aHanorax npuseaeHnl B Tabauue A.6.

Tabnuua A.6

Homep aHanora PeKa-nyHKT flnouiane "ueno ner .
Bogocbopa, KM? | HabnoaeHWN

1 p. BoaunHa - ¢. BoarunHckoe necHM4ecTBo 2990 39

2 p. MernuHka - c. Pycckoe NecTtoBo 700 38

3 p. Koboxa - c. MowweHuK 2350 54

4 p. Monora - c. Cnac-3abepexbe 10200 60

5 p. TuxBMHKa - 4. lopenyxa 2070 110

6 p. MeTa - c. bepe3oBCKM paaoK 5180 69

7 p. Bonara - r. Crapuua 21100 102

CornacHo ycnosuam (6.1) He NPOLLJIO HX OAHOIO YPaBHEHUA C OAHOBPEMEHHO UCNONb3YEMbIMMU
Tpems aHanoramu. C UCNosb30BaHWMEM ABYX aHA/NIOrOB PacCUYMTAHbl ABa YPaBHEHUA, OTBeYaloLWme
3TOMY YCN10BUIO. B AaHHOM cnyyae Ryp Ha3dHayvyeHo pasHbim 0,60. Mo ypasHeHuto g =-1,08 + 0,92 g1
+0,51 g3 cR=0,96 n co cpegHel KBaAPATUHECKOMN NOTPELUHOCTbIO pacyeTa NOroOANYHbIX 3HAYEHUI
MOZlyNeln rogoBoro cToka, pasHoi 0,85 n/c - Km?, BocctaHoBneHo 17 uneHos paga (1954 - 1970 rr.).
O6bem 3KBMBaNEHTHO-HEe3aBMCMMOM MHPOPMaLMK ANna cpeaHero paseH 14 net, ana aucnepcuu -
12,3 ropa. Mo ypaBHeHuto g = -1,17 + 0,78 g3+ 0,70 ga ¢ R = 0,93 u co cpegHen KBagpaTUYECKOM
NOrPeLIHOCTbIO pacyeTa NoroAnyHbIX 3HaYeHUM Moy el rofoBoro cToka, pasHoi 1,08 n/c x Km?,
BOcCTaHOBAEeHO 18 uneHos psaaa (1935 -1939, 1941 - 1953 rr.). O6bem 3KBUBANEHTHO-HE3ABUCUMOIA
nHdopmaumm gna cpegHero paseH 13,1 roga, ana gucnepcuu - 10,6 ner.

MpM BOCCTAHOBNAEHMU MNOrOAMYHbIX 3HAUYEHU MOAYNEN CTOKA MCNONb30BaHbl YPaBHEHUS C
O4HVM aHA/IOrOM COOTBETCTBEHHO C MEHbLUMM KO3IPOUUMEHTOM KOPPENALUN, YEM MpeablayLine.
Mo ypaBHeHuto g = -0,59 + 1,30 g3 ¢ KoppmumeHTOM Koppenaummn, pasHbim 0,90, n co cpeaHen
KBaZpaTUYeCcKoM NorpewHocTbio 1,26 n/c - KM? BOCCTaHOB/IEH MO/Y/b FOA0BOrO CTOKa 3a 1940 ropg,
YTO COOTBETCTBYET 06beMY 3KBUBANEHTHO-HE3aBUCMMOM MHOpMaumm no cpeaHemy - 0,8 roga, a
no ancnepcun - 0,6 roga. Mo ypaBHeHuto g = 1,19 + 1,15 g4 ¢ KoaddpuumeHtom koppenaummn 0,84 u
CO cpefiHe KBaapaTUYecKom norpewHocTbio 1,58 n/c x KM? BoccTaHOB/IEH CTOK 3a 1933, 1934 roapbl,
YTO COOTBETCTBYEeT 0ObeMYy 3KBMBANIEHTHO-HE3aBMCMMOM WHOPMAUUM COOTBETCTBEHHO ANA
cpeaHero 3HadeHuna n gucnepcun 1,3 n 1,0 nert. Mo ypaBHeHuto g = -2,08 + 0,59 g5 + 0,61 g7 c
KoapduumeHTom Koppenaumm 0,78 1 co cpeaHein KBaapaTUyeckon norpewHocTbio 1,85 /c - kKm?
BOCCTaHOB/IEHbl MOAY/NN roA0BOro CToKa 3a 42 ropa (1891 - 1932 rr.). O6bem He3aBUCUMMO-
S3KBMBANEHTHOM MHPOPMaLMKN JNA cpefHero 3HayeHuA paBeH 12,6 neT, a gna aucnepcmn 6,7 nert.
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Mo ypaBHeHuto g = -0,44 + 0,88 gs c KoapduumeHTom Koppenaumm 0,68 u co cpeaHen
KBaJpaTUUYECKOMN NorpewHocTbio 2,15 n1/c - KM? BOCCTaHOB/IEHbI MO/YAM FrOA0BOrO CTOKa 3a 1882 -
1890 roabl. O6bem 3KBUBAIEHTHO-HE3aBUCMMON MHGOPMALMN COCTaBUA COOTBETCTBEHHO 2,9 1 1,4
roga. CBegeHma 06 ypaBHEHMAX Perpeccum 1 nx napameTpax npmseaeHnol B Tabamue A.7.

Taknm obpasom, BOCCTAHOB/IEHbI MOAY/IM rOA0BOro cToka p. Cbexka - 4. CTaH 3a nepuog 1882-
1970 roapl. Bmecte ¢ HabnwAeHHbIMM AaHHbIMU MMeem nepuod 111 neT, 4TO COOTBETCTBYET
06beMy 3KBMBANEHTHO-HE3aBUCMMOWN MHPOPMALMKU ANA cpeaHero 3HadyeHus 66,7 net, a gna
ancnepcun - 54,6 net. Mo pagy, npuBeseHHOMY K MHoronetHemy nepuogy (Tabnuua A.8),
PaccYUTLIBAIOT MAapaMeTpbl pacnpeneneHuna CornacHo pasgeny s.

Tabnnuya A.7- CBeaeHus 06 ypaBHeHMAX, NO KOTOPbIM BOCCTAHOB/IEHbI 3HAaYEHUA CTOKa p.
Cbexa a. CraH

loabl, No

YpaBHeHUsA perpeccuu, no KOTOPbIM KoaddunumeHnTsl

KOTOPbIM BOCCTAHOB/IEHDI BOCCTaHOB/IEHbI napHom R Or | Nsocer | Nag Nso
MOZY/IN FOA0BOrO CTOKA MmoAayu Koppenaumm
rof,0BOro CTOoKa
qg=-1,08+0,92g;:+0,51 g3 1954-1970 | 0,94 |0,91| 0,86 | 0,96 | 0,02 17 14,0 | 12,3
q=-1,17+0,78 g3+ 0,70 g4 1935-1939, | 0,91 | 0,88 | 0,85 | 0,93 | 0,05 18 13,1 | 10,6
1941 - 1953

qg=-0,59+1,30qs 1940 0,90 | 0,05 1 0,8 0,6
g=1,19+1,15q, 1933,1934 0,84 | 0,07 2 1,3 1,0
q=-2,08+0,59 gs+0,6 g7 1891-1932 | 0,68 | 0,67 | 0,51 | 0,78 | 0,10 42 12,6 | 6,7
qg=-0,44+0,88¢s 1882 - 1890 0,68 | 0,13 9 2,9 1,4
O6bem 3KBMBaANEHTHO-HE3AaBUCUMOWN MHPOPMALLIMK O1A BCErO pALa paBeH 111 | 66,7 | 54,6

Tabnuua A.8 - BoccTaHOB/IEHHbIE U HabnloAeHHbIe 3HAaYeHUA MOoAy/iel roao0Boro CTokKa (g,
n/c -km?) p. Cbexa - a. CraH

loa | g, nfc-km? | Ton | g, nfc-km? | Ton | g, nfc-km? | Tog | g, nfc-km® | Tom | g, n/c- km?

1882 2,99 1905 10,8 1928 11,0 1951 8,96 1974 6,28
1883 5,73 1906 7,26 1929 7,54 1952 11,8 1975 5,95
1884 6,48 1907 6,79 1930 6,54 1953 14,1 1976 8,27
1885 5,73 1908 13,2 1931 7,76 1954 8,02 1977 13,0

1886 2,99 1909 8,91 1932 10,2 1955 14,6 1978 11,7
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foa | g, nfc-km? | Ton | g, nfc-km? | Ton | g, nfc-km? | Tog | g, nfc-km® | Tom | g, n/c- km?

1887 6,61 1910 5,60 1933 8,91 1956 10,4 1979 8,70
1888 10,7 1911 8,06 1934 8,26 1957 13,7 1980 9,15
1889 8,11 1912 5,04 1935 12,7 1958 13,6 1981 11,3
1890 5,05 1913 5,85 1936 7,51 1959 9,55 1982 8,18
1891 2,84 1914 6,25 1937 3,66 1960 6,69 1983 9,78
1892 7,61 1915 8,17 1938 4,74 1961 10,1 1984 12,0
1893 7,41 1916 9,36 1939 3,15 1962 11,4 1985 9,15
1894 14,4 1917 9,46 1940 3,60 1963 4,58 1986 9,01

1895 9,51 1918 10,0 1941 6,53 1964 5,47 1987 10,4

1896 7,15 1919 5,59 1942 8,04 1965 8,37 1988 8,48

1897 3,95 1920 3,18 1943 5,95 1966 12,9 1989 8,45

1898 7,69 1921 2,71 1944 3,88 1967 7,97 1990 13,6

1899 12,6 1922 7,88 1945 5,54 1968 9,13 1991 10,7

1900 7,94 1923 9,79 1946 7,86 1969 7,96 1992 5,65
1901 7,06 1924 7,69 1947 8,49 1970 7,14
1902 12,5 1925 6,88 1948 6,95 1971 3,77
1903 13,0 1926 9,20 1949 5,80 1972 3,12
1904 6,83 1927 9,28 1950 8,55 | 1973 3,78

A.9 IIpumep BOCCTAHOBJICHUS] THAPOJIOTHYECKOI0 PsAJa ¢ Y4eTOM He3aBHCHMOM cIydaiiHOM
COCTABJISIOIEH
B KauecTBe MCXO4HON MHPOPMaLIMKM B3ATbI CpeaHeroaoBble pacxogbl Boabl p. AHenp y r. Opuwa
33 1882 - 1947 rr. (tabnuua A.9). BoccTtaHOB/NEHME TMAPOJIOTMYECKOro psaaa NpousBodAT Mo
YPABHEHUIO PErpeccMm C YY4ETOM OTKJAOHEHUN OT JIMHUM PErpeccmMn no HOPMaAbHOMY 3aKOHY
pacnpegeneHus.

[ns npumepa pasgennmm UcXogHbl pag Ha ase YacTu. MpeanonoXum, 4To MMeroTCA AaHHble 33
1882 -1911 rr. (yi) n TpebyeTca BOCCTaHOBUTb 3HAYEHUA PAacXoA0B 3a nocseayowuii nepmog c 1912
no 1947 r.
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B KauecTBe aHasora BblbpaH psag, cpeaHeroaoBbiXx pacxofoB BoAbl p. Oku y r. Kanyru (xi),
KoapduumeHT Koppenaumm ry = 0,835. OnpepenardT napameTpbl 3TUX PAAOB 33 Nepuos
HabnoaeHnn ¢ 1882 no 1911 r.:

p. OHenp: Yi 2127 m3/c; oy = 33,7: Cy = 0,27;

p. Oka: i =307 m3/c; ox=78,9; Cix=0,26.

C y4eTom 3TUX NapamMeTpoOB ypaBHEHME PeErpeccMm NPUMeT BUA;:

9, =127+ 083522 (x -307);
8.9 (A7)
yiperp = 0,36 Xi + 17,6 (A8)

Ncnonb3ya ypaBHeHuMe (A.8) M 3HaUYEHMA pacxoA0B BOAbl PEKM-aHa/I0ra X; 3@ BOCCTaHaBAMBaEMbIl
nepuoa, Noay4aem 3HAYEHUA Yiperp (Tabnnua A.9, ctonbel, 7).

BocctaHaBnAMBalOT 3HauyeHua y; no ¢opmyne (A.8). T.e. NpuU YCNOBMM, 4YTO KonebaHuA
HEe3aBMCMMOW COCTaBAAIOLLEN NOAYMHEHBI HOPMAIbLHOMY PacnpeaeneHuIo.

[na paHHOro NpUMepa B paccyMTaHHble Mo ypaBHeHUto (A.8) noroaMyHble 3Ha4YeHUsA y; 3a nepuog,
¢ 1912 no 1947 r. BHOCAT HE3aBUCMMYIO CNYYaMHYH COCTaBAAIOLLYIO, OnpeaenAemyto mno
BblpaXKeHuIo

- 2 -
P 33,7+1-0,835 %518,5. (A.9)

OTKOPPEKTUPOBaHHbIE 3HaYeHNA y; ONpeaenaloT No popmyne
_ _ .2
Vi =Vpap T Guoy N1

Tabnunuya A.9 - BocctTaHOBAEHME rMAPONAOTNYECKOrO PAAA CpegHeroa0BbIX Pacxo4o0B Bogbl p.

(A.10)

DHenpay r. Opwu (yi) c ucnonb3oBaHUEM AAHHDbIX O CTOKE BOAbI PeKU-aHanora
(p. OKa - r. Kanyra, xi) u c yueToM HOPMa/ZIbHOW Cly4aiiHOM cOCTaBAAIOLWEN

CnyyaiiHo
[aHHble
e
OTKoppeKTMpoBaH
Ng HabnoaeH JaHHble |BoccTraHoBNEH OTKNIOHEH PP P JaHHble
ui ObecneyeHHO Hble
n.|log loa|HabatofeH | Hble 3HaYeHUn ne HabntoaeH
. CcTb P, % BOCCTAHOB/IEHHbIE .
n. nm Xi yiperp nn yZ
185 3HaveHuA y;
Xi | Vi do |
" ¢pi
11 2] 3 4 5 6 7 8 9 | 10 11 12
1(188(299 | 78,8 |191 310 129 28,2 0,5 11 140 103
2 2 9
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CnyyaiiHo
[aHHble
e
OTKoppeKTMpoBaH
Ng HabnloAeH JaHHble | BoccTraHoBNEH OTK/IOHEH PP P JaHHble
uh ObecneyeHHO Hble
n.|lfog Foa|HabntogeH| Hble 3HaYEHUA ne HabntoaeH
. CTb P, % BOCCTAHOB/IEHHbIE .
n. nm Xi yiperp nn yz
185 3HaveHuAa y;
Xi | Vi bpi
’ ‘¢pi
2|188(408 | 148 (191 261 112 67,0 - -8 104 103
3 3 0,4
2
31188|282| 128 (191 247 107 19,7 0,8 16 123 98,4
4 4 5
4188|241 | 103 (191 398 161 68,8 - -9 152 134
> 5 0,4
7
5188298 | 113 |191 347 143 75,0 - | -12 131 169
6 6 0,6
7
6|188(231| 115 |191 418 168 11,3 1,2 | 22 190 177
7 7 0
71188]292| 106 (191 220 96,9 55,2 - -2,2 94,7 122
8 8 0,1
2
8188|346 | 134 (191 313 130 11,5 1,1 22 152 113
9 9 9
9(189|188| 76,3 |192 258 111 81,4 - | -16 95 84,8
0 0 0,8
9
1({189(198 | MO |192 138 67,4 31,8 0,8 15 82,4 60,3
0| 1 1 0
1189|332 | 106 |192 184 83,9 42,3 0,2| 3,7 87,6 124
2 2 0
1({189(350| 118 |192 234 102 17,7 0,9 17 119 99,5
3 5 2
1189|240 118 |192 360 147 5,68 1,5| 29 176 130
4 6 7
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CnyyaiiHo
[aHHble
e
OTKOppEKTMPOBaAH
Ng HabnloAeH JaHHble | BoccTraHoBNEH OTK/IOHEH PP P JaHHble
uh ObecneyeHHO Hble
n.|lfog Foa|HabntogeH| Hble 3HaYEHUA ne HabntoaeH
. cTtb P, % BOCCTQHOB/IEHHbIE .
n. nm Xi yiperp nn yz
185 3HaveHuAa y;
Xi | Vi bpi
’ ‘¢pi
1/189|435| 184 |192 362 148 53,0 - -9 139 193
4| 5 7 0,0
5
1189|373 | 141 |192 382 155 94,5 - |-30 125 150
6 8 1,6
0
1189|296 119 |192 314 131 0,18 29| 54 185 150
6| 7 9 0
1189|2101 92,2 |193 176 81,1 87,5 - |-20,7 60,4 956
7| 8 0 1,1
2
1189|281 | 163 |193 404 163 88,7 - | -22 141 151
8| 9 1 1,2
0
1190|281 | 118 |193 337 139 20,1 0,8 16 155 158
9] 0 2 4
2|190(333| 132 |193 449 179 60,9 - -5 174 202
0| 1 3 0,2
6
2|190|382| 188 (193 274 116 51,4 - 0 116 127
2 4 0,0
2
2|190(259| 120 (193 217 95,8 54,2 - 1-1,9 93,9 125
3 5 0,1
0
2|190(235|93,0 (193 281 119 57,9 - -3 117 128
4 6 01
8
2|190(326| 135 (193 304 127 2,33 2,0 37 164 102
4| 5 7 0
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CnyyaiiHo
[aHHble
e
OTKoppeKTMpoBaH
Ng HabnloAeH JaHHble | BoccTraHoBNEH OTK/IOHEH PP P JaHHble
uh ObecneyeHHO Hble
n.|lfog Foa|HabntogeH| Hble 3HaYEHUA ne HabntoaeH
. CTb P, % BOCCTAHOB/IEHHbIE .
n. nm Xi yiperp nn yz
185 3HaveHuAa y;
Xi | Vi bpi
’ '¢w
2|190(329| 133 |193 228 99,8 76,1 - | -13 86,8 107
6 8 0,7
0
21190| 378 | 136 (193 218 96,2 63,2 - |-5,6 90,6 83,8
7 9 0,3
0
2190|540 229 |194 252 108 27,6 0,6 11 119 125
8 0 0
2190|389 | 175 |194 245 106 6,33 15| 28 134 100
9 5 0
21191| 240 99,3 |194 312 130 64,1 - -6 124 103
0 6 0,3
5
3191|219 102 |194 376 153 28,4 1,5| 10 164 171
1 7 6

PacueT npomsBoanT B cneaytoulem nopsake (tabnauua A.9):

1) BbINMCbIBAOT U3 TabANLBI PABHOMEPHO pacnpeseneHHbIX caydaliHbix yncen (tabamua A.10)
30-4neHHbIN pAL YeTblpex3HAYHbIX CAy4arHbix ymncen . OT 3HaYeHUM & nepexosAT K 3HAYEHUAM
obecneyeHHocTen P; =& / 100 (Tabaunua A.9, ctonbel, 8);

2) nepexon, OT obecrneyeHHOCTEN P; K Be/IMUMHE OTKNOHEHUA pi OCYLLECTBAAIOT C MOMOLLbIO
CTaHAaPTHOro HOPMaTMBHOIO MAKN Framma-pacnpeaenenus [5]:

3) nonyyeHHoe 3HauYeHue pi OTHOCAT K CTAaHAAPTHOMY OTKJOHEHUIO Oy, T.€. YMHOXAIOT Ha Oy =
18,5 (Tabnunua A.9, ctonbeu, 10);

4) cymMupys NOroAMYHbIE 3HAYEHUA Viperp (TaOMLA A.9, cTONBEL, 7) M paccumTaHHble No popmyne
(A.9) oTKNoHeHUs ¢p;, onpeaenaoT no opmyne (A.10) pas 3Ha4YEHUIM Y BOCCTAHOBEHHbIX C Y4ETOM
HEe3aBUCMMOM C/TIy4aHOWM COCTaBAAIOLLLEN, pacnpeaeieHHON N0 HOPMalbHOMY 3aKOHY.

Tabnumuya A.10 - PaBHOMepHO pacnpegeneHHble cayyalHble uncna §;

2822 0018

www.pkb-titan.ru W TMTAH



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 ITpumep BocCcTaHOBJICHHS MOTOAUYHBIX 3HAYEHHI CTOKA C y4eTOM MaTepPHAJIOB
KPATKOBpPeMEHHbIX HAOJII01eHU il

B ocHoBe paHHOro cnocoba BOCCTAHOBAEHMA MOFOAMYHBLIX 3HAYEHWN CTOKA NIEXUT
NPOCTPAHCTBEHHAA CBA3AHHOCTb PACCMATPMBAEMOM XapaKTEPUCTUKM CTOKA, KOTOPaA MOXKeT 6biTb
BblpaKeHa B BMAE NPOCTPAHCTBEHHOMN KoppenaunmoHHoi dyHKkuum (MK®P). Yem meaneHHee 3aTyxaert
MNK®, tem apdpekTnBHee HyaeT AaHHbIN cNOocob BOCCTAHOBNEHMA MOTOAMYHbIX 3HAYEHWUIN CTOKa.
Mpepnaraemyto  cxemy BOCCTAHOB/JIEHMA MNOTOAMYHbBIX 3HAYEHUI CTOKA pPeKoMeHAayeTca
MCMONb30BaTb HE TONbKO ANA KPAaTKOBPEMEHHbIX HabAtoAEeHMI 3@ peYHbIM CTOKOM OT OAHOrO A0
NATU NeT, HO U Ans bosiee NPoAO/IKUTENbHbIX HabaoaeHul (cm. 6.8).

PaccmaTpuBaeTca MCNONb30BaHME PEKOMEHAYEMOM METOAMKU HA MPUMEpPE BOCCTAaHOBJIEHUA
rogosoro ctoka p. Cbtoya - a. KameHka, nmerollein HabnwoaeHns ¢ 1972 no 1976 roa. [Ana
BOCCTAHOB/IEHUA NPUBAEKANINCb PEKU-AHANIOTN B UCC/IelyeMOM paloHe, HabtoAeHMA NO KOTOPbIM
OblnM NpuBeAeHbl K MHOroneTHemy nepuoay cornacHo 6.7. [pu BOCCTAHOBAEHUM CTOKa
MCNO/Ib30BANUCh YPaBHEHMS, OTBEYatoLme ycnosusam (6.1).

B Kakaom rogy Mcrnonb30BanoCh YNC/IO YPaBHEHMIA OT 04HOro Ao nath (no paagy p. Cbloua - 4.
KameHKka umenocb 5 net HabnwogeHuin). B HeKoTopble roabl M3-3a HEBbINOAHEHUA ycnoBuUi (6.1)
BOCCTAHOB/IEHME 3HAYEHUI CTOKA He NPOM3BEAEHO.

www.pkb-titan.ru W TMTAH



B Tabnmue A.11 npeacTaBieHbl BOCCTAHOBAEHHbIE 3HAYeHMA MOAyYNel rofoBoro cToka g, n/c -
KM?2, N - YUNCNO ypaBHEHUM, UCMOAb3YEMBbIX NPU BOCCTAHOBNEHUM MOYNeN ro40BOro CTOKa, CpeaHmne
M3 PACCYUTAHHDBIX MO YPaBHEHMAM perpeccumn KoapduLUmMeHTbl Koppenaumm Re, cpeaHne 3HaYeHus
CTAHAAPTHOM NOrPeLHOCTM ANA KaXKA0ro roAa Ocp, @ TAKKE HAMMEHbBLUME Cyun M HAMBONbLUNE Omaxc
cpeaHWe KBagpaTUyecKme NorpeLlHoCTY BOCCTAaHOBNEHWUS NOTrOANYHbIX MOAYEN CTOKa.

Tabnmuya A.11 - Pe3ynbraTbl BOCCTAHOBJIEHMA MOAY/AeW rogoBoro ctoka p. Cbiouva - A.
KameHKa c yuetom KpaTKoBpemeHHbIX (1972 - 1976 rr.) HabnoaeHunii

fon g, n/c - km? N Rep Ocp O Owmakc
1931 8,16 3 0,79 0,67 0,57 0,77
1932 7,60 5 0,94 0,39 0,11 0,56
1934 6,88 3 0,76 0,90 0,81 1,05
1935 9,85 4 0,74 1,55 1,40 1,80
1937 4,08 4 0,83 0,52 0,32 0,66
1938 4,96 5 0,78 0,84 0,66 1,02
1939 3,44 5 0,85 0,43 0,37 0,51
1940 3,43 3 0,74 0,90 0,84 0,95
1942 7,29 5 0,83 1,36 0,89 1,54
1943 6,01 5 0,84 1,08 0,49 1,65
1944 4,54 3 0,71 0,93 0,73 1,06
1945 5,80 5 0,87 0,79 0,48 1,04
1946 6,50 4 0,72 0,83 0,67 0,97
1948 6,37 5 0,89 0,81 0,52 1,08
1949 5,84 5 0,86 1,08 0,43 1,55
1950 7,06 2 0,76 1,09 1,01 1,16
1952 9,40 3 0,65 1,81 1,58 1,93
1953 10,6 4 0,81 1,72 1,14 2,00
1954 7,08 4 0,77 1,25 0,92 1,40
1956 8,69 2 0,84 0,66 0,61 0,71
1957 10,3 5 0,82 1,25 0,87 1,41
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foa g, n/c - Km? N Rep Ocp O Omakc
1958 9,39 4 0,81 1,18 1,00 1,24
1959 7,70 5 0,73 0,84 0,68 0,95
1960 5,18 4 0,67 0,88 0,75 0,96
1961 8,62 5 0,70 0,92 0,82 1,03
1962 10,3 5 0,85 1,30 0,87 1,60
1963 5,01 5 0,76 0,87 0,56 1,07
1964 5,41 5 0,73 1,19 1,00 1,34
1965 7,27 3 0,66 1,29 1,19 1,34
1966 12,0 1 0,73 1,67 1,67 1,67
1967 8,05 3 0,69 1,49 1,31 1,59
1968 7,66 5 0,74 1,24 1,09 1,44
1969 7,71 4 0,73 1,88 1,40 2,19
1970 5,64 3 0,72 0,74 0,66 0,83
1971 4,68 5 0,81 1,25 0,78 1,71
1972 2,86 - - - - -

1973 3,42 - - - - -

1974 6,47 - - - - -

1975 5,43 - - - - -

1976 8,10 - - - - -

1977 9,55 1 0,64 1,99 1,99 1,99
1981 9,47 2 0,67 1,26 1,23 1,29
1982 8,22 5 0,78 1,54 1,30 1,71
1983 9,07 3 0,68 1,64 1,42 1,76
1984 9,62 1 0,63 1,84 1,84 1,84
1985 7,68 2 0,70 0,86 0,80 0,91
1986 8,98 5 0,78 0,69 0,54 0,94
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foa g, n/c - Km? N Rep Ocp O Omakc
1987 9,80 2 0,70 0,95 0,92 0,99
1988 7,95 2 0,61 0,81 0,81 0,81
1989 9,09 5 0,76 1,33 0,78 1,71
1991 11,0 3 0,76 1,14 1,12 1,16
1992 6,90 4 0,73 1,07 0,86 1,30

Mo BOCCTAaHOBNEHHbIM AaHHbIM PACCYUTLIBAOT MapameTpbl pacnpegeneHuna paga (cpepHee
3HayeHune, KoapdnumeHT Bapuaummn). OTHolEHNE KOIPDULMEHTA aCUMMETPUN K KOIDDULMEHTY
Bapuauum n KoadPuuMeHT aBTOKOppenALMmM onpeaensatoT No rpynnoBOn OLEHKe COrNacHo 5.7.

A.11 IIpumep BoCcCTaHOBJICHHSI HOPMBI U KBaHTHJIeH pacnpeiesleHUsi FO0BOI0 CTOKA C
y4eTOM KPAaTKOBPEMEHHBIX HA0101eHH i
PaccmoTpum npumep npusBeaeHMA rofoBoro cTtoka p. Mbiwma - cBx. AcbecToBCKMIA, naowanb
BoA0c60pa KOToporo pasHa 1480 KMm? 1 nmetoTca HabnogeHua 3a 1962 rog,. Mpu BOCCTaHOBAEHUN
3HaAYeHW ro40BOro CTOKA 32 BCE BO3MOXHbIe rofbl UCMOJ/Ib30BaHa MeTOAMKa COracHo 6.8 - 6.14.

OnpegenaoT HOPMY W KBAaHTUAW pacnpegeneHma No norogndHoMy ypaBHEHMIO perpeccuu,
KOTOpOEe paccyMTbiBalOT MO peKam-aHanoram 3a 1962 roa. HabnwpgeHua 3a 1962 roa B
nccneayemom pamoHe MMeNUChb Mo LWecTn NyHKTam (Tabaunua A.12).

MpepBapMTENBHO NO 3TUM MYHKTAaM ro4,0BOM CTOK Obln NpuBeaeH K MHOrofieTHemMy nepuoay. Mo
NMONYYEHHbIM  MapaMeTpam  pacnpefenieHnsa  PacCyMTaHbl  3HAYEHMA  CTOKa  3a4aHHOM
obecneyeHHoctn (P =10 %, 25 %, 75 %, 90 %, 95 %,99 %). Vimes 3Ha4YeHWNA ro40BOro CTOKa Mo 3TUM
nyHKTam 3a 1962 rog n cpeagHee MHOrosieTHee 3HA4YEHUE CTOKA, NPUBEAEHHbIE K MHOTO/IETHEMY
nepuvoay, pPaccyuTbiBalOT ypaBHeHWe perpeccumn: y = 0,753 x + 0,510, KoapduumeHT napHom
KoppenAaunm aToro ypasHeHusa - 0,835, ero cpegHAa KBagpaTtnyeckaa norpewHocts - 0,135.

Mpw 3Ha4YeHMM MoayNA rOAO0BOrO CTOKA p. Mblwma - cex. AcbecToBckmuii 3a 1962 roa, pasHom 3,54
n/c - KM%, N0 3TOMY YPaBHEHUIO ONPeAenaloT cpegHee MHOroneTHee 3HayeHmne, pasHoe 3,18 n/c -
KmZ2. ABCONIOTHOE 3HaYeHne cpeHei KBaapaTUYeCcKo NorpeLHocTH, onpeaeneHHoe no dopmyne

o5 = Jow.?l—rz

, paBHo 0,45 n/c - KM?, oTHoCcUTeNbHOE - 14,2 %.

AHaNOrMYyHO, MCNONb3YA YPaBHEHUA CBA3N 3HAYEHWUI rO40BOrO CTOKA 3a 1962 roz ¢ pacyeTHbIMU
3HAYEHUAMM CTOKa 3a4aHHON 0b6ecnevyeHHOCTU PeK-aHaoroB, ONpeaensaloT pacyeTHble KBaHTUAN
ana p. MNblwma - cBx. AcbectoBckuii. B Tabnmue A.13 ana pasanyHbIX 3HAYeHUM Py npuBeneHbl
ypaBHeHUs perpeccum 3aBucumocten Y, = f (x;), pacueTHble 3HaueHuA KBaHTunel Y, nx abcontoTHble
Oyp a6c U OTHOCUTE/IbHbIE Oyp MOFPELUHOCTU.

Tabnuua A.12 - CBegeHUA O NYHKTax-aHasorax
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KBaHTUAb Npun obecneyeHHOCTH
Ne n. n, ynucno C
PeKa-nyHKT F km? x|y |G - P, %
n. ner Cy
10 | 25 | 75| 90 | 95 | 99
1 |p. AnblHKa - c.| 62,6 43 2,1(26|06|20|45(33|15/09/0,7|04
KanbTioKOBa
2 |p. Huua - r. Npbut 17300 48 35126(05(|20(43(33(1,7|12|09|0,6
3 |p. Pex - c. Kntoun 4400 57 30(31(05(20(51({39(21|15|12]0,8
4 |p. bobpoBka - c.| 101 a4 48 138,04|20|58|47|28(22|19]|1,3
Jlnnosckoe
5 |p. Mbiuma - narm.| 663 (24 4114002205346 (33(28|25]|21
Capanynbka
6 |p. Mblwma - 4. 30TnHa 11000 38 24120(05(120(33(25(13|09(0,7]|0,4

Tabnnuya A.13 - PacyeTHble 3HAYeHUA KBaHTUAeM pacnpegeneHua Xp p. Mbiwuma - cBX.

Ac6ecToBCKuMi (X1062 = 3,54 n/c - km2, £ 3,18 nfc x Km?)

P, % PacyeTHoe ypaBHeHue Yp Ovyp a6e Ovpa6e, %
10 Y, =0,842 x + 1,902 4,88 0,63 12,9
25 Y, =0,800 x + 1,067 3,90 0,50 12,8
75 Y, =0,800x -0,427 2,26 0,45 19,9
90 Y, =0,721 x-0,825 1,73 0,46 26,6
95 Y, = 0,695 x -0,993 1,47 0,45 30,6
99 Y,=0,623 x-1,153 1,05 0,45 42,8

A.12 PacueTt rooBoro cToka B BujJe CyMMbI C€30HHBIX COCTABJISIOIIUX 10

cTOKOGOPMUPYHOIIMM (PAKTOPAM NPHU OTCYTCTBUHU JAHHBIX THAPOMETPUYECKUX HAOIIOIEHU I

BbibpaHo 45 Bogocbopos B palioHe CeBepHOro Kpas, C LUIMPOKUM AManasoHom naoliaaen ot 179
£,0 220000 Km? 1 ¢ BbicoTamu oT 68 4,0 290 m. Mpu 3Tom NATb BOA0CHOPOB OCTaBAEHbI ANA NPOBEPKM
MEeTOAMKM HA HEe3aBMCMMOM maTtepuane. [na Bcex BbibpaHHbIX BOg0CcOOpPOB onpeaeneHbl AaTbl
Hayana Ce30HOB, C/IOM CTOKAa 3a Ce30Hbl W ocywecTBneHo o6obweHne npegnonaraembix
cTokodopmumpyowmnx GakTopos No Bogocbopy M 3a Kaxkabli ce3oH. Ona Kaxpgoro sogocbopa
HaXo4W/NUCb PEFPEeCcCUOHHbIE 3aBUCMMOCTU OAA ONpPeneneHua CN0EB CTOKA 3a KarKablA CE30H.
Onpepgenanocb Hanbonee 3dpPeKkTMBHOE ypaBHEHME ANA KaKAoro ce3oHa WM Bogocbopa u
pe3ynbTaTtbl 0606WanmMcb N0 TePpUTOPUM ANA YCTaHOBAEHUA obuwero ypaBHeHUA. B pesynbTaTe
pacyeToB OblAM MNONYyYEHbl CAeAylolmne ypaBHEHUA C OOLWeN CTPYKTypou ANna TeppuTopun
CeBepHoro Kpas:

www.pkb-titan.ru W TMTAH



a) Ce30H BeCeHHero nonosoabA:
Y = bl XTB + bZXBec + b3 X/n»o + bO

¢ Rep = 0,75, (A.11)

roe Xrs - TBEPAbIE 0CaAKM;
Xsec - OCAZIKM 33 NONOBOAbE;
X'n-0 - OCAZKM 33 NpeablayLWmMii NeTHE-OCEHHUI CE30H;

R - cpegHui  KOIOOUUMEHT MHOXMECTBEHHOM KoppenauuuM ana Bcex Bogocbopos
paccmaTpMBaemoro palioHa

nnn

Y=01S5+ a2 Xsec + 03 Uocen + G0

c R, =0,82, (A.12)
roe S - makCcMmanbHble CHerosanachol;
Uocen - NpeaA3MMHee yBAAXKHEHNE NOYBbI;
do, A1, 02, 03 - PETPECCUOHHbIE KO3pPUUNEHTDI;
6) NeTHe-oCeHHMIN Ce30H:
x3 x?

Y=b1 " ™° +by " ™° D+ bo

CRp=0,77, (A.13)

roe D - cpeaHuin AeduumT BNaXKHOCTM 3a JIETHE-OCEHHUI Ce30H;

B) Neproa 3MMHEN MEKEHU:

X2
Y=b1 "™ + by n+ bz Xno Taum + bo

C ch = 0,60, (A.14)

rae - NPOAOIKUTENBHOCTb 3UMHEN MEMKEHM (B AHAX);
Xn-o - OCaKM 32 TEKYLLUA NETHE-OCEHHWUI CE30H;
Taum - CPEAOHAA TEMMNEPATYPA BO34YXa 32 3MMHIOI MEXKEHb;
bo, b1, bz, bz - perpeccMoHHble Ko3pPULIMEHTbI.

[aTtbl Hayana M OKOHYAHUA OAHOPOAHbIX CE30HOB, MX MPOAONKUTENBHOCTb, KO3OOULMEHTHI
ypaBHeHUI 6binn 0606LEeHbI MO TEPPUTOPUM PA3/IUYHBIMU CNOCOBaMU: MOCTPOEHME U3O0NUHUMNA,
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ocpegHeHWe B O4HOPOAHbIX PalioHAX M 3aBUCMMOCTU C ONPeSENAlWUMMU TEPPUTOPUANBHBIMMA
dbaKTopamm, HanpMmep 3aBUCMMOCTU NPOAOJIKUTE/IBHOCTM NONOBOAbA OT naowaan Bogocbopa,
NonydYeHHble ANs TPpex OAHOPOAHbIX PaliOHOB Ha TeppuTopuu. B pesynbTate MHTEpRoOAAUUM M
3KCTPaANoNAUMM OAaT CE30HOB M KOIPOMUMEHTOB ypaBHEHMA Ha NOBepoYHble Boaocbopbl Gbiin
pPaccyMTaHbl C/I0M CTOKA 3a KaXAabl Ce30H WU rof B BUAE CYMMbl CE€30HHbIX cnoes. Mpumep
CpPaBHEHMA PACCYNTAHHBIX U PAaKTUYECKUX C/IOEB CE30HHOTO M rO4,0BOr0 CTOKOB 4414 p. Bara - ¢. YcTb-
Cioma nokKasaH Ha pucyHKe A.5. Kak BMAHO Ha PUCYHKE, PAaCCYUTAHHbIE CION CTOKA MPAKTUYECKU
MONMHOCTbIO OTpaXawT AWMHAMMKY KonebaHuii HabnwoaeHHOro CToKa, uMmea Haubonbluve
COBMNAAEHNA ANA rOA0BOr0 CTOKA, KaK MHTErPasNbHOM XapaKTEPUCTUKN U HAMMEHbLUME - ANA Ce30Ha
3UMHeN mexXeHWu. B pesynbTaTe HE3aBMCMMOMW OLEHKM MO MNATM NOBEpPOYHbIM Bogocbopam 6bian
onpeaeneHbl OTHOCUTE/IbHblE CTAHAAPTHble norpewHocTn: Ae = 24 % - 48 % pna nepuoaa
BeceHHero nonosoabA, Ae = 20 % - 24 % pna neTHe-oceHHero ce3oHa, Ae = 13 % - 33 % ana cesoHa
3UMHeEN mexeHn n Ae =8 % - 14 % ana roaoBoOro CToKa.
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a) - BeceHHee no/ioBoAbe; 6) - NeTHe-0CEHHUIA CE30H; 8) - CE30H 3UMHEN MeXeHW; 2) - FoA0BOI CTOK

PucyHok A.5 - CpaBHeHWe paKTUueckux (1) n paccumtaHHbIX (2) cnoes cTOKa p. Bara - ¢. YcTb-Cloma
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A.13 Ilpumep pacueTa BHYTPUTOI0BOI0 pacnpeae/ieHUs CTOKa MeTOI0M KOMIIOHOBKH /ISl
JieT MaJI0OBOAHON U 04eHb MAJIOBOJHOM rpajauuii BOAHOCTH
PacyeT BHYTPWMroZoOBOro pacnpefefneHna CTOKa MeTOAOM KOMMOHOBKM MNPOM3BOAAT B
COOTBETCTBMM C TPeHOBaAHNAMM, U3N0XKEHHBIMU B pa3gene 5. Huxke npuseaeH npumep pacyeta ans
p. YHXa - r. MakapbeB 3a pacyeTHbii 67-neTHUMA nepuos CTOKOBbIX W3MeEpPeHWn ana net
Ma/sI0BOAHOW U OYeHb MANOBOAHOM rpajauuin BogHocTu. B Tabnmuax A.14 - A. A.18 npuBeaeHbl
pe3ynbTaTbl pacyeTa, XapaKTepHble ANA OTAENbHbIX €ro 3Tanos.

B Tabnuue A.14 paHbl pe3ynbTaTbl pacyeTa CYMM MECAYHOrO CTOKa BOAbl 2Qimec 33
BOAOXO03ANCTBEHHbIN o4, NIMMUTUPYIOLME NEPUO, CE30H N MecAL, ANA KOHKPETHbIX Ma/IoBOAHbIX
M 0YEHb MaNOBOAHbIX NET.

B Tabnuue A.15 npuseaeHbl pe3ynbTaTbl pacyeTa abcoNtoTHOro (B 06beMHbIX eAuHULax) u
OTHOCUTENbHOTO (B % 06bema cToKa 3a BI) pacnpeneneHmns peyHoro CToka no BoA0X03AMCTBEHHbIM
nepuoaam 1 ce3oHam B rogbl Mal0BOAHOM M OYEHb MANIOBOAHOM rpagaunii (rpynn) BOAHOCTU.

B Tabanue A. A.16 npmBeaeHbl pe3yabTaTbl pacyeTa BHYTPUCE30HHOIO pacnpeneneHma peyHoro
CTOKa 2Qimec NO MecAUAM Qimec HA NPUMEPE NMMUTUPYIOLLEFO Ce30Ha. AHANOMMYHO BbINONHAKT
pacyeTbl BHYTPUCE3OHHOIO pacnpefeneHns CToka Ana Apyrux BOAOX03SMCTBEHHbIX NEPUOA0B, B
YacTHOCTM Aana  HeaumuTupytowmx nepuoga (HM) wu cesoHa (HC). Pesynbtatbl pacyeTa
BHYTPMCE30HHOIO OTHOCUTENBbHOIO (% Ce30HHOro) pacnpeaeneHmna MecayHoro Pe4YHoro CToka Aana
MasIoBOAHOM rpynnbl BOAHOCTU CE30HOB NpuBeAeHbl B Tabanue A.17.

B Tabauue A.18 npuseaeHbl pesynbtaTbl pacyeTa abcontotHoro (8 103 - m3) n oTHocuTenbHOrO (B
% rog0BOro) BHYTPMroA40BOrO pacnpeaeieHna MecayHoro U Ce30HHOro CTOKOB 419 MalloBOAHOrO
(75 %-HOM BEPOATHOCTM MpPEBbIWEHUA) U ANA OYeHb ManoBoAHoro (95 %-Hol obecneyeHHOCTH)
BOZOXO03AMCTBEHHbIX /IET. B OCHOBY pacyeTa No/oXKeHbl OTHOCUTENbHbIE (% 06bema cToka 3a BI)
AaHHble O Me)Kce3oHHOM (Tabnuua A.15) M BHYTPUCE3OHHOM pacnpefieNieHnAX CTOKa (AaHHble
Tabany A.16 1 A.17), a TaKKe aHanornyHble gaHHble ana HM v HC u ana apyrux rpagaunii BOAHOCTH,
B YaCTHOCTM ANA TPYynnbl O4YeHb MaNOBOAHbIX /eT. ITOT pacyeT BbIMNOJIHEH YMHOMEHUEM
OTHOCUTENbHbIX 3HAYE€HUMA MECAYHOro CTOKa, BbIPAXKEHHbIX B MNpoLeHTax obbema CToKa
COOTBETCTBYIOLWEro ce3oHa (Tabanua A.14), Ha AONO CTOKA AAaHHOrO ce30Ha B rogosom (Tabauvua
A.15).

Tabnnuya A.14 - PacyeT cymm MeCAYHOro CToKa BoAbl (2Qivec) 32 BOA0OX03AMCTBEHHDIN roa,
AMMUTUpPYIOLLUE Nepuos, Ce30H U MmecaL, AN1A KOHKPETHbIX Ma/lIoBOAHbIX U
O4YeHb MasIoBOAHbIX NeT
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CyMMbl MECAYHOTO CTOKA BOAbI 3@
Homep P % BOA,0X0351MCTBEHHbIM JVMMUTUPYIOLLUIA JVMMUTUPYIOLLUIA JMMUTUPYIOLLUI
roga rog, (Br), IV - 1lI nepwog, (N1M), VII - 1l ce3oH (N1C), Xl - 1 mecsy, (JIM)

Br ZQimec | Ker N |2Qivec| Knn nc 2Qivec| Knc nm ZQivec | Knm
46 |67,8|1950-51|1548|0,82(1947-48| 449 | 0,66 | 1916-17 | 141 |0,80|1960-61| 28,1 |0,88
47 169,3|1948-49 1526 |0,80{1943 -44| 445 | 0,66 | 1943 -44| 135 |0,77|1955-56]| 27,8 |0,86
48 |70,8|1933-34|15220,80{1932-33| 442 | 0,65 | 1939-40| 132 |0,75|1947 - 48| 27,7 |0,85
57 |84,1|1930-31|1414|0,74|/1933-34| 370 | 0,55 | 1906 -07 | 119 |0,68|1937-38| 25,6 |0,79
58 |[85,6|1951-52|13570,72|1941-42| 366 | 0,54 | 1907 -08 | 117 |0,67|1911 - 12| 24,6 |0,75
59 |87,2|1907-08 1340 (0,71|1937-38| 364 | 0,54 | 1908 -09| 117 |0,67|1910-11| 24,5 |0,76
64 |94,5|1910-11|1205(0,64|1901-02| 265 | 0,39 | 1941-42|89,4|0,51{1951-52| 19,7 |0,61
65 |96,0|1960-61|1191 |0,63|1944 -45| 265 | 0,39 | 1951-52| 86,8 |0,49|1944 -45| 18,5 |0,57
66 |97,5|1897-98|1156 (0,61/1949-50| 253 | 0,37 | 1944-45] 83,2 |0,47|1938-39| 17,6 |0,54
67 |99,0|1937-38| 955 |0,50|1951-52| 247 | 0,37 |1949-50| 77,0 |0,44|1949-50| 15,6 |0,48

é 22 67 net 1896 676 176 32,5

To e, % obbema cToKa | 100 35,6 9,3 1,7

3a Bl

Tabnuuya A.15 -Pacuet abcontoTHoro (B 06bemMHbIX eauHULAX) U oTHOCUTeNnbHoro (% o6bema
CTOKa 3a BI) Mme)KCe30HHOro pacnpeaeneHusa pPeyHoOro CTOKa B roApbl
MaNo0BOAHOM U O4EeHb MANIOBOAHOM rpynn net

CpeaHue mHoronetHue lpynna net (rpagauns BeposaTHOCTEM
3Ha4yeHumA npesblleHnsa) ctoka3a B T
Booxo3aicTBeHHble
Mecaupbl ManoBogHaA O4yeHb ManoBogHaA
nepuoabl 1 ce30Hbl % o6Lema
ZQimec CTOKa 3a Br % 06beMa % 06beMa
ZQiMec zQimec
CTOKa 3a Bl CTOKa 3a Bl
BIr IV -1l 1896 100 1460 100 1155 100
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CpeaHue mHoronetHue lpynna net (rpagauns BeposaTHOCTEM
3Ha4YeHunA npesbllleHna) ctoka3a B T
Bopaoxo3AancTBeHHble
Mecaupbl ManoBogHaA O4yeHb ManoBogHaA
nepuoabl 1 ce30Hbl % o6Lema
ZQIMEC CTOKa 3a Bl % 06‘beM3 % 06‘beM3
zQimec ZQimec
CTOKa 3a Bl CTOKa 3a Bl
HIM IV - VI 1220 64,4 1049 71,9 878 76,0
nn VIL- 1 676 35,6 411 28,1 277 24,0
HC VIl - Xl 500 26,3 283 19,3 182 15,8
NncC X1 - 111 176 9,3 128 8,8 94,8 8,2

BapuaHT pacyeTta C y4eTOM CTOKa IMMUTUPYIOLLEro MecAua (MUMHMMabHOrO MeCAYHOro CTOKa) 3a4aHHOM
BEPOATHOCTM NpeBblleHns (75 % n 95 %)

M I 32,5 1,7 26,5 1,8 20,0 1,7

OcTanbHble mecAaLbl

o XI-1,11| 143 7,6 102 7,0 74,8 6,5

Tabnuuya A.16 - Pacuer BHYTPUCE30OHHOrO pacnpenesieHUa PEeYHOro CToka ZQiwec N0 MecAL,aM
Qivec HA NPUMEpPE NAMMUTUPYIOLLLETO Ce30Ha

BHyTpUce3oHHOEe pacnpeaeneHne peyHoro CToka 3a IMMUTUpYoLWLMii ce3oH (/1C)
Homep
Ce30HHOoro nc 2Qimec 32 J1C 1 2 3 4
CTOKa
Qivec | mecal, | Qivec | MecAL, | Qivec | MecAL, | Qimec | MecAL,
46 1916 -17 140,5 38,6 Xl 37,5 1] 33,6 | 30,8 Il
47 1943 -44 135,1 34,8 | 34,6 Il 33,8 Xl 31,9 1]
48 1939 -40 132,3 56,8 Xl 29,4 | 23,2 1" 22,91l
51 1912-13 127,9 37,2 XIl 34,3 | 28,2 11 28,2 I
52 1946 - 47 126,1 42,3 XIl 28,4 I 28,0 | 27,4 1
53 1955 -56 125,1 39,1 Xl 29,2 | 29,0 1l 27,8 Il
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BHyTpUce3oHHOEe pacnpeaeneHne peyHoro CToka 3a IMMUTUpYoLWLMin ce3oH (/1C)
Homep
Ce30HHOro nc 2Qivec 32 J1C 1 2 3 4
CTOKa
Qivec | mecal, | Qivec | MecAl, | Qivec | MecAL, | Qimec | MecAL,
58 1907 - 08 117,4 32,5 [} 30,1 Il 28,0 I 26,8 Xl
59 1908 - 09 117,2 32,0 1] 28,9 Xl 28,8 Il 27,5 I
64 1941 -42 89,4 25,7 Xl 23,6 I 20,1 Il 20,0 11
65 1951-52 86,8 24,1 Il 22,3 I 20,7 Xl 19,7 11
66 1944 - 45 83,2 25,2 1] 20,0 Il 19,5 I 18,5 Xl
67 1949 - 50 77,0 24,5 Xl 20,0 11 16,9 I 15,6 Il
WToro no rpynne 2549 779 |XM-15| 630 Xll-1 588 Xl -2 553 Xl -4
-1 -8 -9 -4
-1 Mn-6 -5 II-10
-5 -7 -6 -4
MpuHAaToe 100 30,6 Xl 24,7 1] 23,0 | 21,7 Il
pacnpeaeneHue. %
CEe30HHOTO CTOKa

Tabnuuya A.17 - BHyTpuce3oHHOe OTHOCUTe/NIbHOE (% Ce30HHOro) pacnpegeneHme Meca4yHoro
peyHoro CToKa Ana MasioBO4HOM rpynnbl BOGHOCTU CE30HOB

Henanmutupytowmi Hennmutipylownii .
Nnmuntupyrowwmin cesoH (/1C)
nepuoa, (HMN) ce30H (HC)
vV v Vi HO | VIl | VI IX X Xl HC Xl I Il 1 nc

27,2 | 57,7 | 15,1 | 100 | 27,0 | 16,7 | 12,9 | 25,5| 17,9 | 100 | 30,6 | 23,0 | 21,7 | 24,7 | 100

Tabnuuya A.18 - PacueTHOe pacnpegeneHue CToKa No mecauam 1M cesoHam roga (% rogosoro
n m3/c) pna manosogHoro (75 %-HOW ob6GecneyeHHOCTM) M OYeHb
manosogHoro (95 %-Hoii obecneyeHHOCTH) NEpUOA0B BOA0X03AMCTBEHHDbIX
ner
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pynna BogHOCTU roga
Bua cToka manosogHas (P =75 %) o4yeHb ManoBogHasn (P =95 %)
% m3/c % m3/c
MecsaYHbIN CTOK v 19,6 286 20,6 238
\Y 41,5 605 43,9 507
Vi 10,8 158 11,5 133
Vil 5,2 76,2 4,3 49,5
Vil 3,2 46,8 2,6 30,0
IX 2,5 36,5 2,0 23,1
X 4,9 71,7 4,1 47,3
Xl 3,5 51,3 2,8 32,3
Xl 2,7 39,4 2,5 28,9
I 2,0 29,2 1,9 22,0
Il 1,9 27,6 1,8 20,8
1 2,9 32,2 2,0 23,1
Ce30HHbIN CTOK HM 71,0 350 76,0 293
HC 19,3 56,5 15,8 36.4
nc 8,8 32,1 8,2 23,7
Ctok 3a Bl 100 122 100 96,3

A.14 PacueT MaKCHMAJIbHOI0 3aTOPHOI0 YPOBHSI BOJbI

HeobxoaMmo npou3BecTM pacyeT MaKCMMaJIbHOTO 3aTOPHOro ypoBHA Boabl 1 %-Hol
BEPOATHOCTU npeBblleHnA ans p. XonogHon - c. HoBoe (MHOronetHue ruapomeTpuyeckme
HaboAeHUA He NPOM3BOAM/IUCS).

NcxoaHble AaHHbIE: B X04e NONEBbIX UCCNeA0BAHNI YCTAHOBIEHO, YTO 3aTOpbl ibAa 0bpa3ytoTca
B XBOCTE COXPaHAIOLLMXCA A0 BECHbI 3aXK0POB; HAaMBONbLIMI pacxoa BeceHHero nonosoaba 1 %-Hoi
BEPOATHOCTN MpPEBbIWEHNA, PACCUUTAHHBLIN NOo dopmynam pasgena 7 nNpu OTCYTCTBMM AAHHbIX
HabnogeHunin, paseH 1800 m3/c. Ha 6amxalilumnx pekax-aHanorax oTHoweHue Qs 1% K Q1% cOCTaBnAeT
0,65. KoopauHatbl Kpusbix Q = f (H), B=f (H), h =f (H), n | = f (H), onpeaeneHHble NyTeM NPOMePOB
rnybuH, HMBeNMpoBaHUA GeperosBbiX CKAOHOB M MPOAOJIbHONO YKAOHA BOAHOM MOBEPXHOCTU C

nocneayowmm pacdetom no popmyne Lesu, npuseaeHbl HUKe:
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H,cm ...500 600 700 800 900
Q,m3/c... 114 399 788 1180 1800
B,m... 144 160 176 192 208
hm.. 28 34 40 4,7 53

I, % ... 0,00001 0,00005 0,00013 0,00024 0,00034.

Mo AaHHbIM PEKN-aHANOTa BbIYMCAAIOT 3HAYEHME 3aTOPOOPMUPYIOLLLEFO Pacxoaa:

Qs,1% = 0,65 - 1800 = 1170 m3/c.

3HaueHno Qs1% = 1170 m3/c COOTBETCTBYIOT C/ledylolmMe 3HaYeHUA YPOBHSA, LWMPUHbI PEKM,
rNyOuHbI U YKNOHa BOAHOM NOBEPXHOCTHU:

Has = 800 cm,
Bas =192 m,
has =4,7 m,
las = 0,00024.
3aTOPHbI MAaKCMMYM YPOBHA BoAbl Hs py paccumTbiBatoT no popmyne (6.51) npu AB / Bgs = 0:

03
Hslp% = (H. I‘QSP% ‘1) hQ3,p% + HQslp% = (22,2 . 0,000240’3 - 1) X 470 + 800 = 1186 CM\,

roe W NnpuHUMatoT no Tabauvue 7.5.
PaccuMTaHHOMY 3HAY€HUIO YPOBHA COOTBETCTBYET LUMPUHA PEKU, paBHan 265 m. Toraa npu AB /
Bqs = 0,38 nonyymm yTouHeHHOoe 3HaveHune Hspy, T.e.
Hsp% = (15,2 - 0,00024%3 - 1) - 470 + 800 = 916 cm.

Hdanee pacuyeT BegyT METOAOM MOC/AeA0BATENbHOIO NPMOANKEHMA A0 Tex Nop, NoKa TOYKa C
KOOpAMHATAMM 33Z,aHHOIO B 1 Bbl4MCNEHHOTO Hspy HE MonageT Ha Kpueyto B = f (H), uTo nmeet
MEeCTO B paccmatpmMaemom caydae npu B =230 m un AB / Bqs = 0,20:

Hs,p% = (18,2 - 0,00024%3 - 1) - 470 + 800 = 1031 cm.

A.15 Pacuer HauBBICIIEr0 YPOBHS BOABI B 03epe

HeobxoamMmo paccumTaTb HamMBbICLUWIA YPOBEHb BOAbl 03epa [NyboKoe B BOCTOYHOM €ro 4yactu
NOBTOPAEMOCTbIO OAMH pa3 B 25 neT. O3epo HaxoAUTCA HA CeBepe eBPOMNEencKon TeppuTopun
Poccuu (paHHblie HabaoAeHWI OTCYTCTBYIOT).

McxoaHble paHHble: naowaab Bogocbopa o3epa 58,1 km?, naowaab 3epkana 6,5 km?. U3 o3epa
BbITEKaeT pyyei bbicTpbIn. Mopor cToKa umeeT oTMeTKy 2,65 m bantuiickon cuctembl. O6bem o3epa
B 6@CCTOYHbIN Nepnos OTHOCUTEIbHO NOCTOAHEH. BeTep Hag 03epom NpenmyLLecTBEHHO 3anagHoro
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HanpasneHua. MaKkcumManbHas CKOpocTb BeTpa - 25 m/c. O3epo BbITAHYTO C tOra Ha CeBep U UMeeT
ONVHY 5 KM nNpu winpuHe 1 Km.

[aHHble pacyeTa 3/1eMeHTOB BOAHOro HanaHca 03epa NoKasbiBakoT, YTO OCAAKM, BbiNagatowme
Ha NOBEPXHOCTb 03epa B TeYEHME TMAPOIOrMYECKOro roaa, He npesbiWwakoT 15 % npuxogHOMN Yactu
6anaHca M paBHbl MCNAPEHMIO, MO3TOMY YPOBEHHbIA pPEeXMM 03epa HaxoauTcA B MNPAMOM
3aBMCMMOCTU OT BECEHHEro NPWTOKa BOAbl B Hero. B cBA3M C 3TUM AnsA pacyeTa cpeaHero
MHOro/IeTHero noabvema ypoBHa AH ncnonbsyot dopmyny (7.53) npu B = 32:

AH=B (A/ Q)% =32(58,1/6,5)° =96 cm.
MockonbKy NO AaHHbIM HabaAeHMn Ha OHaAMKaAMWKMX 03epax-aHanorax KoapouumneHTt
N3MEeHYNBOCTU EH paseH 1, To npu Cs = 0 opAnHATA KPUBOM pacnpeseneHuns, COOTBETCTBYOWAA 4
%, y = 2,77. NNonpaBKa Ha BO/HEHME U HAroH E"HB,H pasHa 0,20 m. B atom cnyyae

Hay = (y - Cy + 1,0) AH 4 How + Hoer = (2,77 x1+1,0) - 0,96 + 0,20+ 2,65 = 6,46 m banTuitckoi
CUCTEMBI.

I[MPUJIOXXEHUE b
(o0s3aTeNbHOR)

TABJMUIIBI 3HAYEHUM ITIAPAMETPOB PACUETHBIX ®OPMY.I

Tabnuuya B6.1 - 3HauyeHua KoapdpuumneHTos a u b B popmynax (5.6), (5.7)

KoadpodumumneHTbl
3HaueHue G/ C, r(1)
a1 az as as as as
2 0 0 0,19 0,99 -0,88 0,01 1,54
0,3 0 0,22 0,99 -0,41 0,01 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
4 0 0 1,36 1,02 -9,68 -0,05 15,55
0,3 -0,02 2,61 1,13 -19,85 -0,22 34,15
0,5 -0,02 3,47 1,18 -29,71 -0,41 58,08
r(1) KoaddunumeHnTsl
b1 b, b3 ba bs bs
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KoadpopuumneHTbl
3HaueHune G/ C, r(1)
(o[} a2 as aa as de
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

HecmeleHHY0 OLEeHKY KO3pPULMEHTa aBTOKOPPENALMU MEXKAY CMEKHbIMWU YneHamu paaa r (1)
onpeaenaT no opmyne

1
r(1)=-0,01+0,987 (1)-0,06 7 (1)2+(,66+6,46 7 (1)+5,697 ()2 #, (6.1)

roe CMEeLLEHHYIO OLeHKY onpeaenstoT no opmyne

Z(Qz - él)(Qz’-l - éz)

70 -
JZ(Q,- -0 @ -0y)?
. iz i-2

, (b.2)

x %=1

_ 28 28

Q1=m_ ;Q2=,-2_
3aechb n-1 n-1 (6.3)

Tabnuuya b.2 - KoapduumeHTbl Koppenauum mexay oueHKamm napameTpoB pacnpegeneHus

MapameTpbl pacnpeseneHus HopmanbHoe pacnpegeneHune Famma-pacnpegeneHue

CpegHee 3HayeHue Ry Rxy

Ry (Ry +2C, C, )

2
Aucnepcusa o? R 7172 2 172
e a+ ZC,X) (1+ ZC,y)

Ryy(Ryy +2C, C, )

2
CraHpapTHOE OTKNOHEHWE O R’o' 2172
a+2C,)
X

a+2¢,)"

Ry (Ryy +2C, €, )

2
1 +2¢;)

172 2 172
KoaddumumneHTt Bapuauum C, a- 2ny) Ryy

(1.2C%)/A(1.2¢C2)Y 2
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MapameTpbl pacnpeaeneHus

HopmanbHoe pacnpeaeneHune

lamma-pacnpegeneHume

KoaddunumneHt acummetpum Cs

3
R’O’

3
R’O’

w

w

OTtHoweHue Cs/ C,

Tabnnuya b.3 - LoBeputenbHble MHTEPBA/IbI A1 SIMNUPUYECKON BEPOATHOCTU NPeBbIIeHUA

BepoaTHOCTb Yucno net HabntoaeHun n
[0BEpPUTENbHOTO
wHTepBana, % 10 20 30 40 50 60 70 80 90 100 | 100 | 120
[na Haubonbwez0 YneHa pada HabarooeHuli
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 | 134 | 98 | 7,7 6,0 5,0 4,3 3,7 33 3,0 2,0 1,6
Ans HaumeHbwe20 uneHa pada HabawoeHul
5 74,1 | 87,0 | 90,0 | 92,2 | 94,0 | 95,0 | 95,7 | 96,3 | 96,7 | 97,0 | 97,8 | 98,5
95 99,50 99,72 199,81 (99,86 | 99,90 | 99,91 | 99,92 | 99,93 | 99,94 | 99,95 | 99,96 | 99,97

Tabnuuya 6.4 - 3HaueHua pyHkuumn ¢ (Cy) Ana BblUUCNEHUA CPeSHErO Xo YCEYEHHOro ramma-
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pacnpegeneHus
G 0 1 2 3 4 5 6 7 8 9
0,1 0,925 0,919 0,913 0,906 | 0,900 0,894 | 0,887 0,882 0,875 0,869
0,2 0,863 0,856 | 0,852 0,847 | 0,841 0,836 0,831 0,825 0,820 0,814
0,3 0,809 | 0,805 0,800 | 0,795 | 0,791 0,787 0,782 0,777 0,773 0,769
0,4 0,764 | 0,760 | 0,756 | 0,751 | 0,747 0,743 0,739 0,735 0,730 0,726
0,5 0,722 0,719 0,715 0,712 | 0,708 0,705 0,702 0,698 0,695 0,691
0,6 0,688 | 0,685 0,681 0,678 | 0,674 0,671 0,668 0,664 | 0,661 0,657
0,7 0,654 | 0,652 0,649 0,647 | 0,645 0,643 0,640 0,638 0,636 0,633
0,8 0,631 0,629 0,627 0,624 | 0,622 0,620 0,618 0,616 0,613 0,611
0,9 0,609 | 0,607 0,605 0,604 | 0,602 0,600 0,598 0,596 0,595 0,593
1,0 0,591 0,589 0,588 0,586 | 0,585 0,583 0,581 0,580 0,578 0,577
1,1 0,575 0,574 | 0,572 0,571 | 0,569 0,568 0,567 0,565 0,564 | 0,562
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C 0 1 2 3 4 5 6 7 8 9

1,2 0,561 | 0,560 | 0,559 | 0,558 | 0,557 | 0,556 | 0,554 | 0,553 | 0,552 | 0,551
1,3 0,550 | 0,549 | 0,548 | 0,547 | 0,546 | 0,545 | 0,544 | 0,543 | 0,542 | 0,541
1,4 0,540 | 0,539 | 0,538 | 0,538 | 0,537 | 0,536 | 0,535 | 0,534 | 0,534 | 0,533
1,5 0,532 | 0,531 | 0,530 | 0,530 | 0,529 | 0,528 | 0,528 | 0,527 | 0,526 | 0,526
1,6 0,526 | 0,525 | 0,525 | 0,524 | 0,524 | 0,523 | 0,522 | 0,522 | 0,521 | 0,521
1,7 0,520 | 0,520 | 0,519 | 0,519 | 0,518 | 0,518 | 0,518 | 0,517 | 0,517 | 0,516
1,8 0,516 | 0,516 | 0,155 | 0,515 | 0,514 | 0,514 | 0,513 | 0,513 | 0,513 | 0,512
1,9 0,512 | 0,512 | 0,511 | 0,511 | 0,511 | 0,511 | 0,510 | 0,510 | 0,510 | 0,509
2,0 0,509 - - ; ; ; ] _ ] ]

Tabnuuya b.5 - 3HaueHua 3asucumoctu C, = f (A2n/2) BN BbluUCNeHUA KodddUuMeHTa
Bapuauum C,yceyeHHOro ramma-pacnpeaeneHus

0 1 2 3 4 5 6 7 8 9

Cv

A2n/2 (3HaYeHMA oTpuLaTenbHble)

0,10 0,00050|0,00070| 0,0090 |0,00110|0,00130|0,001500,00170|0,00190|0,00210|0,00230

0,20 0,00250|0,00281 |0,00321| 0,0343 |0,00374|0,00405 |0,00436|0,00467|0,00498 | 0,00529

0,30 0,00560 | 0,00608 | 0,00656 | 0,00704 | 0,00752 | 0,00800 | 0,00848 | 0,00896 | 0,00944 | 0,00992

0,40 0,0104 | 0,0109 | 0,0114 | 0,0119 | 0,0124 | 0,0129 | 0,0135 | 0,0142 | 0,0148 | 0,0154

0,50 0,0161 | 0,0168 | 0,0176 | 0,0183 | 0,0191 | 0,0198 | 0,0206 | 0,0231 | 0,0220 | 0,0228

0,60 0,0235 | 0,0243 | 0,0250 | 0,0259 | 0,0267 | 0,0275 | 0,0282 | 0,0290 | 0,0298 | 0,0306

0,70 0,0314 | 0,0324 | 0,0328 | 0,0335 | 0,0342 | 0,0349 | 0,0358 | 0,0366 | 0,0375 | 0,0383

0,80 0,0392 | 0,0400 | 0,0409 | 0,0417 | 0,0426 | 0,0434 | 0,0444 | 0,0453 | 0,0463 | 0,0473

0,90 0,0482 | 0,0493 | 0,0503 | 0,0514 | 0,0524 | 0,0534 | 0,0545 | 0,0556 | 0,0568 | 0,0579

1,00 0,0590 | 0,0601 | 0,0613 | 0,0624 | 0,0636 | 0,0647 | 0,0659 | 0,0670 | 0,0682 | 0,0693

1,10 0,0704 | 0,0718 | 0,0731 | 0,0744 | 0,758 | 0,0771 | 0,0785 | 0,0799 | 0,0813 | 0,0828

1,20 0,0842 | 0,0856 | 0,0871 | 0,0886 | 0,0901 | 0,0916 | 0,0932 | 0,0948 | 0,0964 | 0,0980

1,30 0,0995 | 0,101 | 0,103 | 0,105 | 0,106 | 0,108 | 0,110 | 0,112 | 0,113 | 0,115
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0 1 2 3 4 5 6 7 8 9
Cv

M\an/2 (3HAYEeHMA oTpuuaTebHble)

1,40 0,117 | 0,119 | 0,121 | 0,122 | 0,124 | 0,126 | 0,128 | 0,130 | 0,132 | 0,134

1,50 0,136 | 0,137 | 0,139 | 0,241 | 0,143 | 0,145 | 0,147 | 0,149 | 0,151 | 0,154

1,60 0,156 | 0,158 | 0,160 | 0,162 | 0,164 | 0,166 | 0,168 | 0,170 | 0,173 | 0,175

1,70 0,177 | 0,180 | 0,183 | 0,18 | 0,188 | 0,190 | 0,193 | 0,195 | 0,197 | 0,200

1,80 0,202 | 0,205 | 0,207 | 0,210 | 0,213 | 0,215 | 0,217 | 0,220 | 0,222 | 0,224

1,90 0,227 | 0,229 | 0,231 | 0,234 | 0,236 | 0,238 | 0,241 | 0,245 | 0,248 | 0,251

2,00 0,254 - - ; ; _ ) ) )

Tabnuuya 6.6 - 3HaueHun Epy B popmyne (5.44)

3HaueHns 3HayeHus Epy Npu Ko3dPUumeHTe Bapnaunm C,
C/C 01/02|03|04|05|06|07|08|09|10(|11|12]|13 14|15
TpexnapameTpuuyeckoe ramma-pacnpegeneHue
Memoo Haubonbwezo npasdonodobus

2 0,25{0,45|0,60|0,75/0,88/0,96|1,05|1,14|1,22|1,30|1,38|1,46|1,54|1,60]| 1,67
3 0,30(0,50|0,75|1,00|1,18|1,30|1,43|155|1,68|1,78|1,90|2,00|2,10|2,24]| 2,33
4 0,40|0,70|1,00|1,30|1,48|1,60|1,74|1,88|2,00|2,15|2,27|2,40|2,58]|2,65]| 2,77

Memoo momeHmos
2 0,25{0,45|0,60|0,75/0,88|0,96|1,05|1,14|1,22|1,30|1,38|1,46|1,54|1,60]| 1,67
3 0,30|0,57|0,84|1,10|1,34|155|1,74|1,93|2,12|2,28|2,42| 2,56 | 2,68 |2,80| 2,92
4 0,40(0,77 1,12 1,43 |1,73|2,00|2,22|2,42|2,60|2,77 |2,94|3,10|3,26|3,41| 3,57

BuHomManbHoe pacnpepeneHune

Memoo momeHmos
2 0,25|0,45/0,62|0,780,92|1,05|1,16|1,27|1,39|1,49|1,60|1,70|1,80|1,92]| 2,01
3 0,28 0,52/0,75/0,97|1,19|1,35|1,59|1,63|1,96|2,14|2,31| 2,49 |2,66|2,84| 3,01
4 0,30(0,61/0,91|1,20(1,49|1,66|2,04|2,30|2,56|2,82|3,09]|3,35|3,62|3,89]4,15
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Tabnuuya 5.7 - Ycnosusa npumeHeHUA pacyeTHbIX ¢opmyna no onpeaeneHnio MakCMmMaaibHOro

pacxopa BoAbl A0XAEBOro NaBoAKa 3a4aHHOMU BEpOATHOCTU NpeBbllleHuUn

MeTogunueckmne
Tun Maowaanb
. YunTbIBaeMble XapaKTEPUCTUKM BO3MOXHOCTH
pacyeTHOM PacuetHasa ¢opmyna Bogocbopa . .
H6acceliHa pacyeTHOM
dopmynbl peku
dopmynbl
I dmnupuryeckan A > 200 km? |Tuaporpaduyeckme PacyeT Qmax,.p % 0€3
peaykuumoHHaa  dopmyna XapaKTEPUCTUKM pycna,|yyeta  Haubonee
(6.9) npu Hanunummn peku- 03epHOCTb, 3a60/104€HHOCTb,|BEPOATHbIX
aHanora cpeaHAn BbicoTa BOAOCOOpa KaneHaapHbIX
CpOKoB ero
NPOXoXAeHuA
Il dMnumpuyeckas To xe To xe To xe
peaykuumoHHaa  dopmyna
(6.21) npwm  oTCYTCTBUM
pekun-aHanora
11 ®dopmyna npeaensHoi| A < 200 km? [Tuaporpaduueckue »
WHTEHCUBHOCTHU CTOKa XapPaKTEPUCTUKM pycna 7
(6.23): npu HannumMm peku- Bogocbopa, 03epHOCTb, TUMN MU
aHanora npu OTCYTCTBUM MEeXaHMYEeCKUIt  cocTaB  NouB
peKn-aHanora Bogocbopa, HanboNbLLMIA
CYTOYHbIA MaKCMMyM OCafKOB B
rogy, MHTEHCMBHOCTb OCAZKOB
v ObbemHble, reHetTudeckune| A>0km? |[[ugporpadpuyeckme PacueTr Qmax.r % C
7 apyrue dopmynbl, XapPaKTepPUCTUKM pycna njyyetom
OCHOBaHHble Ha pacyeTe Bofocbopa, 03epHOCTb. |[KaNeHAapPHbIX
CTOKa MO OcaZKam, B TOM 3a60/104€HHOCTD, CpOKoB neTHe-
yncne  yepes  UHAEKCHI WHOUNBLTPALMOHHbIE  CBOMCTBA|OCEHHErO Ce30Ha U
npeaLecTByoLWero no4s, YPOBEHb NOA3EMHbIX BOJ,|MMEIOLLMXCA
YBNAXKHEHUA CTOKOOpMUPpYIOLWME OOHO- W|NPEACTABNEHUINA O
MHOTOCYTOYHblE  OCaAKM no|dopmunpoBaHmm
KafeHJapHbIM MNepuogam rofa|noTtepb CTOKa
(Ha ypoBHe peKkaa u mecsues),
noKasaTe/b YBNaXXHEHHOCTM NOYB

MpumeuyaHue - Ctpyktypy dopmyn Tmna IV 1 meToapl onpeaeneHums napaMmeTpom yCTaHaB/MBAIOT B

TeppuTOpUanbHbIX CTPOUTENBHBIX HOPMaX.

pycna BoAOTOKa
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Tabnuuya b.8 -IMppasanyeckne napameTpbl, XapaKTepusyloLLue COCTOSHME U LUePOoX0BaToCTb

W TMTAH



XapaKTepucTuKa pycaa 1 normoi m Mp, M/MUH

Pekn n BogoToKM co cpeaHnmmn yKknoHamm I, < 35 %o; yncTble pycna NoCTOAHHbIX 1/3 11
p
PaBHMHHbBIX PEK; pyc/ia NepuoanYecKkm nepecbixatowmx BOAOTOKOB (CYXmUX N0ros)

M3BUAMCTbIE, YaCTUYHO 3apocLune pycna 60abLWNX U CPeaHMX PeK; NepUoaNYECKM 1/3 9
nepecbixalolime BOAOTOKU, HecylMe BO BpPemMs NaBoAKa 60/blioe Ko/MyecTBo

HaHOCOB

CuUNbHO 3acopeHHble U M3BUAUCTbIE pyCaa NepuoguvyecKkn nepecbixatomx 1/3 7
BOAOTOKOB

Peku 1 nepmoamyeckn nepecbixaroLime BOAOTOKN CO CPeaHUMM YKNOHamu I, > 35 1/7 10
%o

Tabnnuya 6.9 - KoapdpuumeHt me

TpaBAHOM NOKPOB CKNOHOB
XapaKTepucTMKka NoOBEPXHOCTU CKIOHOB "
P P P peakun nam . .
06bIYHbIN rycrom
oTcyTcTBYEeT
YKaTaHHadA, CN/iaHMPOBAHHAA TPYHTOBAA; TaKblPOBUAHbIE
0,40 0,30 0,25
PaBHUHbI
be3 Kouek, B HaceNeHHbIX NYHKTax C 3acTpoKoi meHee 20
% 0,30 0,25 0,20
(o]
KoukoBaTtan, TaexHble 3aBajibl, @ TaKXe B HaCeNeHHbIX
. 0,20 0,15 0,10
NYyHKTax ¢ 3acTpolikon 6onee 20 %
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Tabnauuya 6.10 - OTHOCUTeNnbHbIE OPAUHATbI pacyeTHoro rugporpada cTtoka Boabl y = Qi/ Quu
npw pasanyHbIX KoapduumeHTax A u ks

X A:qtn/(o,].lG hp%)

03|04|05(06|07|08/09(10|11(1,2{13|1,4|15|1,6(1,7|1,8|1,9(2,0(2,2(2,4|2.6

0,/00(00 0| 0| O
112302

0,02(00|00|00(00 0|00/ O

o0,04(02/01|00|00|00|00|00(0000 0| 0| O0]|O

0,06(05/03(0,2/0,1(0,1|0,0/|0,0|0,02/0,01/|0,00/0,00000f 0 | O | O | O | O

o|07(06/05|04/04|03]|0,2|0,1|0,13/0,08/0,05|0,03/0,02(0,01|0,00|0,00{0,00(0,00 O | O | O

o|08(08|07|06|06|05|0,4]0,3|0,33/|0,27|0,22|0,18/0,14/0,12|0,08|0,06(0,04|0,03|0,01|0,00(0,00

o|00(09/08|08|0,7|0,7|0,6|0,6|0,59|0,540,48/0,43/0,39/0,34|0,30/0,26|0,22|0,19|0,14|0,09|0,06

o09(09/09|09|09/|08]|0,8]|0,8|0,81/|0,78/0,75|0,72(0,69/|0,66|0,62|0,59(0,55|0,52|0,46|0,40(0,34

0/09(09/09/09/09/0,9|0,9]|0,90,96/|0,95|0,94/0,93|0,92|0,91|0,90/0,89|0,88|0,87|0,84/0,82(0,79

1,/10|1,0(10(10|10|1,0|1,0/|1,0|1,00{1,00{1,00(1,00|1,00{1,00{1,00(1,00|1,00{1,00/1,00(1,00|1,00

,/09/09/09|09|09|0,9|0,9|0,9|0,96/0,96/0,95|0,94|0,93|0,93/0,92|0,91|0,90|0,87/0,87|0,85|0,82

1,/09|09/04|09|09|09|09|0,8|0,87/0,85/0,83/0,80|0,78|0,76|0,73|0,70|0,68|0,65|0,60(0,54|0,49

1,/04/09/09|09|08|0,8|0,8|0,7|0,75/0,71/0,68|0,64|0,60|0,56/0,52|0,48|0,44|0,41/0,34/0,28|0,22
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A = q tn / (0,116 hp%)

¢, o3|04|05(06/|07|08/09(10|211|1,2{13|1,4|15|1,6(1,7|1,8|1,9(2,0(2,2(2,4|2.6
/
tn
1,/09/09/08|08|08|0,7|0,7|0,6|0,62/0,57/0,52/0,48/|0,43|0,38(0,34|0,30|0,26|0,23/0,17|0,12|0,08
45|12 |9 5|17 ]2|7 4
1,/09/08/08|0,7|0,7|0,6|0,6|0,5|0,50/0,44/0,39/0,34|0,29|0,25/0,21|0,17|0,14|0,12|0,07|0,04|0,02
5(2|18|4(9|4|8] 2|6 5167
,/0,908/0,7/0,7|0,6/0,5|0,5]|0,4|0,39/0,34/|0,28|0,23|0,19/0,15/|0,12|0,09|0,07/0,05|0,03|0,01|0,00
0|59 |3|6]9|2]6 21,4 /|0)|6)8
1,/08|08/0,7/06/|05|0,5|0,4|0,3|0,30/0,25/0,20|0,15|0,12|0,08/0,06(0,04|0,03|0,02/0,01(0,00|0,00
7V71114 (6 |9|1)|4/|7 9167|441 |5]2
,/0,80,7/06|06/05/040,3|0,20,23/0,18/|0,13|0,10|0,07/0,05|0,03|0,02|0,01/0,01(0,00|0,00| O
417191024 |6]09 210|513 |5]0(4)|1
,/08(0,7/06|05|04/03|0,2|0,20,17(0,13/0,08|0,06/0,04/0,02|0,01|0,01|0,00(0,00(0,00| O
1 (3|4 |5|6|7]|9]3 913|388 |17 |41
2,/0,7/06/05|04|040,3|0,2|0,10,13/|0,08/0,05|0,03(0,02/0,01|0,00/0,00(0,00(0,00| O
o899 (9|,0|1) 4|38 8919|5595 |32
2,/0,7|/06/05/04|03|0,2|0,1|0,1|0,06|0,04/0,02(0,01|0,00
2(3|]1,9(0|0|2|5|0|6|2|5|4]S38
2,/06|05|04/03|0,2|0,2|0,0(0,0]|0,03|0,01/0,01(0,00|0,00
417 | 4|22 |2]|5|9%(58|4|9|0|5]2
2,/06(04/03(0,2/0,1/0,1|0,0]0,00,01|0,00{0,00(0,00(0,00
6|2 |8 |5|5|6|0(60(32|7|8|4|2]|1
1,2(3 4|56 7891011121314 |15|16|17|18|19|20| 21| 22
2,/0,5/04/0,2/0,1|0,1|0,0|0,0(0,0]|0,00(0,00|0,00(0,00, O
8712|992 |68/36|18| 8|4 |1]|1
3,/05(03/0,2|0,1/0,0/0,0/0,0{0,0/0,00/0,00{ O | O
0/ 3|7 |4 |5 |8|45(22|10| 4 | 2
3,/]04(02/01|00|00(00|00|00| O | O
5/3|6|5|79|37|16 |06 |02
4,10,3/0,1(0,0|0,0|0,0({0,0(0,0| O
Ol 4|9 (92|42 |16 |05 |02
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X A=qt/ (0,116 hpyx)

¢, o3|04|05(06/|07|08/09(10|211|1,2{13|1,4|15|1,6(1,7|1,8|1,9(2,0(2,2(2,4|2.6
/

tn

5/0,2(00/0,0|00|00| O | O

0l 1]91|34 11|03

6,/0,1(00/0,0({00]| O

0| 3 |44 |12|03

8,/00(00|0,0]| O

0521002
k0,1/0,2|0,2|0,2/0,3|0,3|0,3|0,3/0,37/0,38/0,38/0,39|0,40|0,40(0,41|0,42|0,42(0,42|0,43|0,43/|0,44
=9 |3|6[9|1|3)]4]|6

hn

/

he

f

(A

)
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Tabnumuya bB.11 - OTHOCUTeNbHble OpAuHATbLI rugporpada BHYTPUCYTOUHOrO XO4a CTOKaA
BEeCEHHero NonoBoOAbA y NPU Pa3NUUHbIX KoapouumneHTtax k: = Q'psu/Qp%

OTHOCUTeNIbHblE OpAMHaTbLI rnaporpada npu k;, pasHom

Bpems,
h 1 1,2 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0
1 1,0 09 | 0,81 | 0,43 | 0,26 | 0,22 | 0,07 | 0,05 | 0,03 | 0,03 0,0 0,0
2 1,0 097 | 0,76 | 0,39 | 0,23 | 0,11 | 0,07 | 0,05 | 0,03 | 0,03 0,0 0,0
3 1,0 09 | 0,71 | 0,36 | 0,21 | 0,11 | 0,07 | 0,05 | 0,03 | 0,03 0,0 0,0
4 1,0 091 | 066 | 0,33 | 0,19 | 0,20 | 0,06 | 0,04 | 0,03 | 0,03 0,0 0,0
5 1,0 0,88 | 0,58 | 0,29 | 0,18 | 0,20 | 0,06 | 0,04 | 0,02 | 0,02 0,0 0,0
6 1,0 0,86 | 0,50 | 0,27 | 0,16 | 0,20 | 0,06 | 0,04 | 0,02 | 0,02 0,0 0,0
7 1,0 0,84 | 042 | 0,24 | 0,24 | 0,09 | 0,06 | 0,04 | 0,02 | 0,01 0,0 0,0
8 1,0 082 | 040 | 0,23 | 0,13 | 0,09 | 0,06 | 0,02 | 0,02 | 0,01 | 0,01 0,0
9 1,0 0,78 | 0,38 | 0,22 | 0,23 | 0,21 | 0,08 | 0,03 | 0,03 | 0,03 | 0,02 | 0,01

10 1,0 0,74 | 0,40 | 0,22 | 0,14 | 0,15 | 0,10 | 0,05 | 0,08 | 0,04 | 0,22 | 0,08

11 1,0 0,72 | 042 | 0,21 | 0,18 | 0,25 | 0,16 | 0,11 | 0,24 | 0,18 | 0,31 | 0,27

12 1,0 072 | 043 | 0,29 | 0,23 | 0,44 | 0,36 | 0,30 | 0,44 | 0,39 | 0,53 | 0,45

13 1,0 071045 | 036 | 035 | 065 | 0,69 | 0,54 | 0,73 | 0,64 | 1,00 | 1,00

14 1,0 071 | 050 | 048 | 055 | 092 | 0,86 | 0,81 | 1,00 | 1,00 | 0,75 | 0,75

15 1,0 0,70 | 0,58 | 0,62 | 0,71 | 1,00 | 1,00 | 1,00 | 0,84 | 0,80 | 0,56 | 0,56

16 1,0 072 | 063 | 078 | 0% | 09 | 08 | 083 | 063 | 0,69 | 0,41 | 0,40

17 1,0 0,76 | 0,70 | 0,95 | 1,00 | 0,78 | 0,71 | 0,68 | 0,45 | 0,43 | 0,26 | 0,25

18 1,0 08 | 0,79 | 1,00 | 09 | 0,62 | 0,56 | 0,50 | 0,32 | 0,29 | 0,14 | 0,12

19 1,0 08 | 088 | 096 | 0,82 | 045 | 0,39 | 0,35 | 0,20 | 0,15 | 0,06 | 0,04

20 1,0 088 | 098 | 0,87 | 0,69 | 0,33 | 0,25 | 0,21 | 0,11 | 0,08 | 0,03 | 0,0!

21 1,0 0,9 | 100 | 0,77 | 0,54 | 0,25 | 0,18 | 0,14 | 0,07 | 0,05 | 0,02 0,0

22 1,0 094 | 098 | 0,06 | 0,44 | 0,18 | 0,14 | 0,10 | 0,04 | 0,03 | 0,01 0,0

23 1,0 09 | 093 | 0,57 | 035 | 0,15 | 0,10 | 0,06 | 0,04 | 0,03 | 0,01 0,0
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Bpems OTHOCUTeNIbHblE OpAMHaTbLI rnaporpada npu k;, pasHom
’

1 1,2 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 6,0

24 1,0 1,00 | 0,87 | 0,50 | 0,30 | 0,13 | 0,08 | 0,05 | 0,04 | 0,03 0,0 0,0

Tabnnuya b.12 - LLKana wepoxoBaToCcTU PeYHbIX pycen u noum

XapaKTepuctuka pycen v novm

n PaBHWHHbIE PEKM MonyropHble 1 ropHble PEKU Movimbl

0,020 |MpsamonunHeliHble pycna - -
KaHa/NM3MPOBaHHbIX PeKk B
MAOTHbIX TPYHTaX C TOHKUM
CNOEM UNIUCTBIX OTNOXKEHW

0,025 |EcTecTBeHHble 3em/AHble|ICKycCcTBEHHbIE OTBOAbI pycen,|POBHasA uucTas noima C  HU3KOWM
pycna B 6naronpuATHbIX|BbICEYEHHbIE B CKane TpaBoW 6e3 CenbCKOX03ANCTBEHHOTO
YCNOBUAX, YNCTbIE, NPAMBbIE, CO NCNoNb30BaHMA

CMOKOMHbIM TeYeHMEeM

0,030 |FpaBuitHo-raneyHble pycna B|[paBuIiHO-rasieyHble pycna B|POBHaA mMokma nog nawHen 6es

TEX XKe YCN0BUAX 61aronpuUATHbIX YCNOBUAX|NOCEBOB M MacTOMWEM C HU3KOM
(unctole, npamsble). J = 0,8 %o -|Tpasoi
1,0 %o
0,040 |CpaBHUTENBHO 4MUCTble pycnaj3emnaHble pycna|PoBHas nolima, 3aHATaA 3penbiMu
MOCTOAHHbLIX  BOAOTOKOB  Cl[NepMoguyeckux  BOAOTOKOB|MONEBLIMW KyNbTypamu, Nactouwem
HEKOTOPbIMM (cyxmx noros) B|C BbICOKOW TpaBoOM v BbipybKamu 6e3
HenpaBUAbHOCTAMM B|61aronpuATHbIX ycnosuax./[noberos, Hebonblioe KOANYECTBO
HanpaB/ieHMAX CTpyi,|MpaBubHbIe XOPOLLO|CTapOpPEUNIt U MENIKUX NPOCEK
HepoBHOCTAMW AHa U 6eperos|paspaboTaHHble raneyHble

1 BfieYeHNeM JOHHbIX HAHOCOB|PYCaa B HUXHEM TedeHun. J =
0,8 %o - 1,0 %0

0,050 [3HauuTenbHo 3acopeHHble|3HauYnTeIbHO 3acopeHHble|Monma, nopocLasn peakum
pycna 60abWNX N CPeaHUX PEK,|[KAMEHUCTble pycna € BYPHbIM|KYCTapHUKOM U AepeBbAMU (BECHOM
YacTMYHO  3apocwme  uaun|TedyeHnem.  [epuoanyeckme|bes JIUCTBbI), n3pes3aHHan
KaMeHMUCTble, C HECMOKOMHbIM|BOAOTOKM C KPYMHOrane4YHbIM|CTapopeYybamu

TeyeHMem. Yuctole  pycnalnoKkpbitmem noxa.J =7 %o - 15
nepuoanyeckmx BOAOTOKOB %0

0,065 |CKkanucTble pycna bonbwux wilaneyHo- BanyHHble pycna c(lloima nog peakum KyCTapHWKOM U
cpeaHux peK. Pycna|bypHbim TeyeHnem. aepeBbamm o nncTBOM nnu
NepuoamyeckMx  BOAOTOKOB,|3aCOpeHHble Nepuoanyveckune|Bblpybkamm ¢ pasBuBaloLLelics
3aCopeHHble 1 3apocluine BOAOTOKMN. J = 15 %o - 20 %o NOPOCNbIO
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XapaKTepuctuka pycen v nomm

n PaBHWHHbIE peku MonyropHbie N ropHble pekn Mombl
0,080 |PeuHble pycna, 3HauUTeNbHO|BanyHHble pycna B cpegHeit u|[oimbl, NOKPbITbIe  KYCTapHUKOM
3apoclune, ¢ NPOMOMHAMKU W|BepxHel uvacTax bacceiiHa w|cpeaHen N 6ONbLION rycTOTbl (BECHOM
HEepPOBHOCTAMM AHa U beperos (nepnoanyeckme BOLOTOKM C|6€3 NCTBbI)
6ypHbIM TeyeHnem 7
B3BO/IHOBaHHOM’ BOZHOM
nosepxHOCTbo J =50 %o - 90 %o
0,100 |Pycna peK, cuabHO 3apocwue,|Pycna  BogonagHoro  Tuna|llolimbl, 3aHATbIE NECOM MPU YPOBHE
3arpoOMOXKAeHHble  CTBONAMU|NPEUMYLLECTBEHHO B|HM)KEe  BeTBEM W KYCTapHUKOM
OepeBbeB M BaslyHaMM BEPXOBbAX C KPYNHOBaNYHHbIM|CpeaAHeNn U  6GoAblIOM rycTOTbl C
Nnoxem n bypHbIM TedeHmem. JinucTeoi
=90 %o - 200 %o
0,140 |Pekun 6010THOrO ™Mna|Pycna c 3aBanamu 13 BanyHoB|[MOMMbI, MNOKPbITbIE  J1eCOM  NpU
(3apocnn, Ko4KM, BO MHOMMX|M 06NOMKOB CKan M BaslyHaMW.|3aTOM/IEHUM  BETBEW U TYCTbIM
MecTax noyTu ctosvas Boga) |J =90 %o - 200 %o MBHAKOM
0,200 - Pycna c 3aBanamu n3 sanyHos|nyxue, cnaowb 3apocLme,
1 06/10MKOB CKan Tpy4HOMNPOXOAUMblE nommol
TaeXHoro Tmna

Tabnnuya b.13 - MpumepHOe 3HaYeHUE YKIOHA BOAHO NOBEPXHOCTU peKn B6au3u cTtBopa B

PaBHUHHDbIX paﬁouax

www.pkb-titan.ru

YKNOH BOAHO NOBEPXHOCTU PEKK, %o, NPU pesibede MeCTHOCTU
MNnowaap
Bogoc60pa, KMm> Bo3BbIleHHOCTH YBansl Xonmucrble HuameHHOCTH
PaBHWUHBI

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

[MPUJIOXEHUE B

(pexomenayemoe)
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PEKOMEH/JIALIMHA ITO ONEHKE ITAPAMETPOB ®OPMYJI TUIIA 1

B.1 lnA nccnenyemon peku yCTaHaBAMBAOT NPUPOAHYIO 30HY, B KOTOPOM pacnonoXKeH bacceiH
PEKM, 1 NO KapTam OnpeaensatoT cneayoume 0CHOBHble MOPPOMETPUYECKME XaPAKTEPUCTUKN:

- nnouwaab Bogocbopa A, Km?;

- rnaporpaduyeckyro 4AnHy pycna L, Km;

- CpeAHeB3BELIEHHbIV YKAOH pycia BOAOTOKA lo%,;

- OTHOCUTE/IbHYIO 03ePHOCTb Boaocbopa Acs, %;

- CpeaHeB3BeLLEHHY 03epHOCTb A'os, %;

- OTHOCUTE/IbHYIO 3a60/104eHHOCTb BogoCb0opa A, %;

- CpeaHIoto BbICOTY BOAOCOOPA (418 FOPHbIX M NONYTOPHbIX PAaiOHOB), M.

B.2 Ha ocHoBe MCMO/Ab30BaHWUA AaHHbIX TMAPOMETEOPONOTMYECKMX HabaaeHUn BbibMpatoT
rpynny ruApOSIOTMYECKM M3Y4YEeHHbIX pek (He meHee 10), pPacCnoiOXKEHHbIX B TMAPOAOro-
KAMMATMYECKMX YC/IOBUAX, OAHOPOAHbLIX C MUcCCneayeMbiM panoHom. [na BbiBGpaHHbIX pPekK
NoAroTaB/NBAOT CBOAKY CBeAeHMIA 0 MOPHOMETPUYECKUX XapaKTEPUCTUKAX, NpUBeAeHHbIX B B.1.

B.3 [na Kaxaon 13 BblOpaHHbIX FMAPONOrMYECKM U3YYEHHbIX PEK Ha OCHOBE CTAaTUCTUYECKOM
06paboTKM MHOroNIeTHMX PAAOB HabAOAEHWUI 33 CTOKOM BOAbl ONPeAensAldT MaKCUMasbHbIN
CPOYHbIM pacxos BoAbl A0XKAEBOro naBoaka Qiy BEPOATHOCTM NpeBblleHns P =1 % B COOTBETCTBMMU
c TpeboBaHMAMKM pasgenoB 4, 5 M no ¢opmyne (7.15) paccyMTbIBAOT COOTBETCTBYHOLMM
MaKCMManbHbIA CPOYHbBIN MOAYNb CTOKA qi%.

B.4 CtpoaT 3aBucuMoct qi%s = f (A) 1 qi% f (Tp) Ha ABYXOCHOM NorapudmmyecKkon KnetyaTke, no
KOTOPbIM OMpeaensatoT 3HaYeHUs CTeNeHHbIX KO3PpPUUMEHTOB 1 U M1, NPeACTaBAAOWME TaHTEHC
YyrNa HaK/JOHa NPAMOWN, OTpa)KaloWwel B CpeaHeM TeHAEHUMIO YMEHbLEHUA MaKCMMaabHOTO
MOAYNA CTOKA C yBeIMYEHNEM naowaam Bogocbopa A ngm pycioBoro BpemeHn goberaHms tp.

B.5 MNpu onpeaeneHMn MakcMmasibHOro CPOYHOro pacxoaa Boabl no ¢opmyne (7.14) ana Kaxaoun
13 BbIbpaHHbIX pek no dopmyne (7.15) paccunTbiBalOT MOAY/Ib MaKCMMaNbHOTO CPOYHOrO Pacxoaa
BOAbl 40X AEBOr0 NaBoAKa BEPOATHOCTM NpeBbieHna P =1 %, npuBeAeHHbIM K YCA0OBHOM NaowWaau
Bogocbopa, pasHo 200 Km?Z:

q"200 = qi% (A / 200)", (B.1)
rae qis v A - TO Xe, YTO U ANA peKkn-aHanora B popmyne (7.15);
- NOKa3aTe/ib CTeneHn peaykumnn.

B.6 Mo gaHHbIM ANA BCEW rpynnbl pek CTPoAT rpadmkmn cBasn: g2 = f (A's%) NPU HAaANYUK
CBeJeHUn O cpefHeB3BelleHHOM 03epHOCTU; G200 = f (Aos,%) - NPU Hanuuum ceeaeHut o6
OTHOCUTENbHOW 03epHOCTN; G200 = f (Aex%) - NpPU HanMuum ceBeleHuii 06 OTHoCUTENbHOWM
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3abonoyeHHocTM. Ha oOcHOBe aHa/iM3a NOAyYEeHHbIX TPAadUKOB CBA3U BbLIABAAIOT Haubonee
3HauYMMbI dakTop peryavpytowero BAUAHUA (A’s, Aos, UAN Ag) [N KOTOPOro YCTaHaB/AMBAOT
pacyeTHyto dopmyny no onpeaeneHnto nonpaBoYyHoro KkoapoumumeHTa 6 nam 6,.

B.7 Mpwu npeBanupyowem BANAHUM 03ep (NpyAoB, BOAOXPAHUAULL) CTPOAT 3aBUCMMOCTb BMAA
q"00 / 62 = f (A6) a Npy NpeBanupyoLem BAMAHUM BONOT M 3a60/104EHHbIX 3EMENb - 3aBUCUMOCTb
BMAA G200/ 62 = f (A’s N Ags) Ha OCHOBE KOTOPOW YCTaHaBAMBAIOT CTPYKTYPY pacyeTHon Gpopmynbl
AN MmeHee 3HaYyMmoro gaktopa (62 - B nepsom cnydae nam 6 - BO BTOpom).

B.8 [lpwn onpepeneHnMn MaKCMMaNbHOTO CPOYHOro pacxoga Boabl no ¢opmyne (7.14) ¢
Mcnonb3oBaHWem Ana KoapduumeHTa du BbipaxkeHna (7.18) AnA KaxKaoM M3 BbIBpaHHbIX peK no
dopmyne (7.15) paccumTbiBAOT MOAYAb MAKCMMaNbHOIO CPOYHOrO pacxofa BOAbl A0XAEBOro
NnaBoAKa BEpOATHOCTM npesblweHuAa P = 1 %, npuBeaeHHbIN K YCIOBHOW Be/MYMHE PYCNOBOro
BpemeHun goberaHua T, = 1440 MuH:

q'1aa0 = Qs (Tp / 1440) ™ . (B.2)

B.9 Mo AaHHbIM ANA BCel rpynnbl pek CTPoAT rpaduk cBA3U q1aa0 = f (A'os,%) NPYU HaNUUYUK
CBeAEHWUI 0 cpeaHEB3BELLEHHON 03EPHOCTHU, @ NPU UX OTCYTCTBUM - Q1440 = f (Aos %) N YCTaHaBNMBAIOT
pacueTHyo dopmyny ana onpegeneHma KoapduumeHTa b.

B.10 KoaddpuuuneHT 5 gonyckaerca onpeaenstb no popmyne

8§=1/(1+GCoAos). (B.3)

MpW HanMuMM CBeAEHWUI TONbKO 06 OTHOCUTE/NIbHOW 03epHOCTU Aos 3HaveHue C, oA Bcex
NPUPOAHbLIX 30H pPeKoMeHAyeTcA MPMHUMMATL pasBHbiM 0,11; nNpM HaanuMm cBepeHuin o
cpenHeB3BEeLIEeHHOMW 03epHOCTU Aoz % 3HavyeHne Co, peKoMeHAayeTcAa NpuMHMMaTb pasHbiMm 0,2 gna
NIeCHOM U necoctenHoi 30H. 0.4 - 4NA CTENHOWN 30HbI.

KoadouumneHT 6, gonyckaeTtca onpeaenatb no popmyne

62=1-0,51g(0,1 As + 1), (B.4)

roe As - OTHOCUTEIbHAA Naowaab 6010T M 3a60104EHHbIX 3eMeb Ha Bogocbope, %.

B.11 Mpn HEOBXOAMMOCTU B CTPYKTYPY pacyeTHbIX popmyn cneayeTt BBOAUTb AONONHUTENbHbIE
napameTpbl, y4uTbiBalolWMe APYyrue BUAbl €CTECTBEHHOTO0 W MCKYCCTBEHHOrO PeryampoBaHus
MaKCMMaIbHOrO A 0XAEBOro CTOKA PekK, a TaKXkKe BAMAHNE U3MEeHEHWUs cpefiHel BbicOTbl Bogocbopa
ANA NONYTOPHBIX M FOPHbIX PalioHOB. MpKn 3TOM cneayeT COXPaHUTb OCHOBHOM NPUHLMM pa3paboTKu
CTPYKTYpbl GOpMyn ANs pacyeTa MnonpaBoyHbIX KO3OOUUMEHTOB, WU3NOXKEHHbIA B HACTOALLEM
NPUIOXKEHUMN.

B. 12 MNocne pa3paboTKM CTPYKTYpbl pacyeTHbiXx GOpMy/n NO y4yeTy BAMAHUA O3EPHOCTU U
3a60/104EHHOCTU cnefyeT OTKOPPEKTUPOBATL 3HAYeHMe CTENEeHHOro KoadduumeHTa m Ha ocHoBe
aHann3a 3aBMCcMMOCTH qi% = f (A) 1 KoaddurumMeHTa 11 - HA OCHOBE aHA/IM3a 3aBUCUMOCTH Qi = f (Tp).
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[MPUJIOXEHUE I
(pexomeHnyeMoe)

HNOPAJOK YTOYUHEHUSA OPAUHAT KPI/IBI)IXUPEI[YK]_[I/II/I OCAJIKOB 1
IMAPAMETPOB ®OPMYJIbI IPEJEJIBbHOU UHTEHCUBHOCTHU
.1 KoppeKTMpoBKy 3HauyeHWi gy cneayeT nNPOU3BOAWUTbL MO3TAaNHO B  C/AeAyHoLLEeN
nocnenoBaTelbHOCTH:

- Ha nepBom 3Tane (nepsas CTpoOKa Tabnuubl 1) ANA 3a4aHHbIX 3Ha4YeHUN 6accemHOBOro
BpemeHn goberaHuns 16 NPUBOAAT YTOYHEHHbIE MO CPABHEHMUIO C AAaHHbIMU [5] OpAMHATbLI KPUBbIX

peaykummn ocaakos 16,67 ¥ (ts) = qix/ & Hix;

- Ha BTOpPOM 3Tane (BTOpas cTpoKa Tabauubl .1) no ¢dopmyne, npuseseHHOM B cTtonbue 2, ana
Ka)kA4oro m3 3afaHHbIX 3HaYeHnn bacceMHOBOro BpemeHu Ao6eraHma te PacCUMTbIBAOT 3HAYEHMA
pycnoBoro BpemeHun goberaHuna tp, MUH;

- Ha TpeTbem 3Tane (TpeTbsA CTPoKa Tabauupbl I.1) no dopmyne, npuBeaeHHOW B cTonbue 2,
paccyMTbIBAOT 3HadeHuA rugpomopdomeTpuyeckoro napametpa P AnA KaxKaoro 3HayeHun
pycnoBOro BpemeHu aoberaHua, NpUBEAEHHOro B CTPOKE 2, MU COOTBETCTBYIOLLEro eMy 3HayeHun

OpPANHATbI KPUBOM peayKLUMKn ocagkos 16,67 A (t6) = qi% / & Hin.

[na nepexoga OT pacyeToB, NMPOU3BEAEHHbIX B Tabauue .1, K peKoMeHAauMamM no Bblibopy
napameTpa q'i% HeobXxoAMMO NOCTPOUTb ceputo 3asucnumocten (qix / ¢ Hix) = f (D<) AN Kaxaoro ms
MPUHATBIX 3HAYEHWUI Tk, NO KOTOPbIM CneayeT onpesennTb 3HauyeHus qix / ¢ Hix, cooTBeTCTBYIOLWLME
3HauyeHuAM P, (Pp = ).

.2 YTouyHeHWe peKoMeHZauuit no onpegeneHuio cbopHoro KoadpdpuumeHTa CcToka ¢ ANns
PaBHUHHBIX PEK HEOHXO4MMO NPOM3BOAUTL B CNEAYIOLLEM NOPAAKE:

1) ana ycnosHoro Bogocbopa ¢ naowaabo, pasHoi 10 kM2, no popmyne (7.23) onpeaensaioT
MOZAY/lb MAaKCMMaJIbHOFO CPOYHOMo pPacxoda BOAbl BEPOATHOCTU npesbiweHna P = 1 % Ha ocHoBe
NCMONb30BaHUA TMAPOMETPUYECKUX AAHHbIX TMAPONOTMYECKN M3YYEHHDBIX peK. Ona nccnegyembix
PEeK, PAcnonoKeHHbIX B TYHAPOBOM M IECHON 30HAX, B pacyeT BKAOYAOT BOAOTOKM C Naowanbio
BoAoc6opa meHee 500 KM?, 41 OCTaNbHbIX - € Naowaabo meHee 300 Km?:

q10 = G200 B; (r.1)
200ﬂa-rmo
1610 lonA_m ’ (|'2)

rae gzoo - TO e, 4To U B popmyne (7.21);

NA=200 U Na=10 - CTEMEHHblEe KO3PPULMEHTbI, paCCUUTAHHbIE MO YPAaBHEHUAM, NpUBeAeHHbIM B [5], €
YTOYHEHWEM COTIacHO 4.3;
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2) gna BbibpaHHbIX pek no ¢opmyne (7.20) paccyMTbIBAOT NPOAOMKUTENbHOCTb PYCI0BOrO
poberaHna u no rpaduKy cBasm Tp = f (A) onpeaenaioT cpeHee 3HaYeHMe T, , COOTBETCTBYOLLEE
naowaamn sogocbopa 10 km?;

3) no popmyne (7.27) paccumTbIBalOT 3HAYEHNE NPOAOKUTENBHOCTM BacceiHoBOro aoberaHuma
T6', UICNOAb3YA MNONYYEHHOE 3HAYEHNE Tp M peKoMeHAauun .4 OTHOCUTEIbHO Ha3HAYeHUA Te;

4) N0 YTOUHEHHbIM OPAMHATaM KPMBO pPeayKLLMM OCaAKOB onpeaensioT sHayeHmne 16,67 ¥ (ts)",
COOTBETCTBYIOLLEE 3HAYEHUIO T ;

Tabnmua T.1 - Cxema KOPPEKTUPOBKU MAKCMMAJIbHbIX MOAY/Iel CTOKa g% B B[oNAx
npousseaeHua ¢ Hix (Npy tek = 30 MUH)

Homep 3HauyeHuA q'ix ANA Ts, MUH, PaBHbIX
sTana Bupa pacyeta
pacuera 5 10 20 40 1440
1 0,50 0,40 0,30 0,20 0.013

16,67 ¥ (t6) = g/ & Hig

2 Tp = [T6 - T = 30)]%° /1,18 - - - 6,88 622

" - - - 4,68 211
O =1, [16,67 ¥ (16)]°%

MpumeyvyaHune - Mpu 1« = 10, 60, 100, 150. 200 MmMH pacyeTbl cneayeT NPOM3BOAUTL B TOM XKe
nopsagke, 4to u ana te = 30 MUH.

5) ons KaXKaoro 13 BblIOpaHHbIX BOAOTOKOB PAacCYmTbIBAOT KO3pPuumeHT ¢* no popmyne

d* = q10/[16,67 ¥ (t6)" Hixl; (r.3)

roe gio - TO Xe, uto U B popmyne (I.1);
Hi% - TO *Ke, uTo 1 B dopmyne (7.23);

6) cTpoAT rpaduk cAsn &* = f (I, %o) ANA BbIOBPAHHBIX PEeK C OAHOPOAHbIM (MO TUNY U
MEXaHNYeCKOMY COCTaBy) NMOYBEHHbIM MOKPOBOM, Ha OCHOBE MCMO/Ib30BaHMA KOTOPOTrO YTOUYHSAIOT
PEKOMEeHAALMN MO Ha3HAYEHMIO NapameTpoB M2 U ¢o B popmyne (7.30).

.3 JnA ropHbIX peK KOPPEKTUPOBKY PEKOMEHAAUMI NO Ha3HavyeHUto cbopHoro KoadduumneHTa
CTOKa ¢ cneayeT NPOM3BOANTL HAa OCHOBE MCMNONb30BAHWA AAHHbLIX TMAPOAOTMYECKU U3YYEHHbIX
PEK, 419 KOTOPbIX 3HaYeHua ¢ onpeaensatoT ucxoaa us dopmybl (7.23) obpaTtHbim nyTem. MNpu sTom
HeobxoAMMO uccnenoBaTb CTENEHb BAUAHUA CPeHeN BbICOTbl BOAOCOOpPa, IKCNO3ULMM CKIOHOB, a
ANA  PAMOHOB, XapaKTEpPMU3YHOLMXCA HA/MYMEM MHOFONETHEN Mep3N0Tbl, TaKXKe XapakTepa
pacnpocTpaHeHUA MHOTONeTHEN MepP3/10Tbl (CNIOLWHOM, MPEPbIBUCTOM UAN OCTPOBHOM).
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.4 Mpw OTCYTCTBMM BO3MOXKHOCTM YTOYHEHWUA NAapaMeTpoB ¢o 1 1 B popmyne (7.30) AonycKaeTca
NPOBOAUTb YTOYHEHWE TONbKO NapameTpa ¢o no popmyne

$o=¢ ;T (te)" / v (Te), (r.4)

roe ¢ - cbopHbI KOahPULIMEHT CTOKa;

A\ (t6)" - yTOuHeHHas opauMHaTa KPWMBON peayKUuMM OCafKOB, COOTBETCTBYIOWAA 3afaHHOM

BeNYUNHE T 6;

¥ (16)" - opanHaTa KPUBOI PEAYKLMM OCAAKOB, MPUHUMAEMan no [5] NOCPeACTBOM UCKOYEHMS

3HayeHusa 16,67 3 BennymH 16,67 ¥ 6.
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