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HNPEJUCJIOBHUE

OcHOBHas 3a/a4a THAPOJIOTHYECKUX PACUETOB — IMONYYUTH KOJIMUe-
CTBEHHBIE XapPaKTEPUCTUKH, OMHUCHIBAIOLINE TUAPOJIOTUUYECKHE SBICHUS U
npoleccsl B OmmkaliieM ¥ OTJAJICHHOM OyAyIleM Ha OCHOBE aHaiu3a Co-
CTOSIHUSL BOIHBIX OOBEKTOB B TIPOIIIJIOM M HACTOSIIIIEM.

3HaHWE pacuUeTHHIX THUAPOIOTHYECKHX XaPaKTEPHUCTUK HEOOXOIMMO
NpU MPOSKTUPOBAHUHM THAPOTEXHUYECKUX COOPYKEHHUH, TPyOONpOBOOB,
JKEJIEe3HBIX W aBTOMOOWIBHBIX [IOPOT; IPH COOPYKEHHUH MeINOpPAaTUBHBIX
CHCTEM W CHCTEM BOJOCHAOXKEHUS; pa3paboTKe IIaHOB Pa3BUTHS MTPOMBIIII-
JIEHHBIX M CeJIbCKOXO3SIMCTBEHHBIX HpCILHpHSITHfI; Ipu 1MOATrOTOBKE CXEM
OXpaHbl U palOHAIBHOIO UCIIOJIB30BAHUS IIPUPOJHBIX PECYPCOB; IIPH ILIa-
HUPOBAHUU MEPONPUITHNA MO 3aILUUTE HACEICHHSI OT MPUPOIHBIX U TEXHO-
TCHHBIX KaTacTpod H T. 1.

L[CIH) N3Yy4YCHUA JUCHUILIINHBI <<FI/IIlpOJ]OFI/I‘-I€CKI/I€ pvaCTI)I»:

1) obecrieynTh M3yYeHHE CTYACHTAMH TEOPETHYECKHX OCHOB METO-
JIOB ONPEICICHUS] OCHOBHBIX THAPOJIOIMUYECKUX XapaKTEPUCTUK, a TaKKe
MIPUYUH ¥ 3aKOHOMEPHOCTEW M3MEHEHHUS 3THX XapaKTepPHCTUK B MPOCTpaH-
CTBE€ U BPEMEHU;

2) Hay4HTh CTYICHTOB BBIMOJHSITH PACUYEThl B COOTBETCTBHHU C JICH-
CTBYIOIMMH HOPMATUBHBIMU JOKYMCHTaAMU U CaMOCTOATCIHLHO pa3pa6aTLI-
BaTb PCTrUOHAJIBHBIC MCTOAbI ONPECACICHUA PACUYCTHBIX THAPOJIOTMYCCKUX
XapaKTEPUCTHK.

JII/ICHI/IHJ'II/IHa «Fm[ponornquKHe PacUYCTb» HU3YYaCTCd B TCUCHUC
JIBYX CEMECTPOB, U COCTOMT U3 JBYX uacred. Hacrtosmue Ykasanus paspa-
0OTaHBI 1O TEPBOM YACTH MUCIUILTHHBI, BKIIOYaromed pasmensl: «Hopma
TOJIOBOTO CTOKa», «ONpenesIeHne CpeTHErOA0BbIX PacXxo/l0B BOABI pacdeT-
HOI obecrieueHHOCTHY, « BHYTpHTrogoBoe pacipeneneHue cTokay u «MuHH-
MaJIbHBIA CTOK.

OBIIME YKA3ZAHUA

CTyneHThI-320YHHKH  CAMOCTOSITENIFHO TpOpabaThIBAIOT TEOpeTHde-
CKYI0 4YacTh Kypca COINIACHO MPOrpaMM€ AMCLMIUIMHBL, BBIIOJHSIIOT JBE
KOHTPOJIbHBIE PA0OTHI M MUILYT KyPCOBOM MPOEKT.

B nepunon 3x3aMeHalMOHHON CECCHU CTYAEHTHI CIYLIAOT JIEKIUU IO
KJIFOUEBBIM BOIIPOCAM TEOPUHU U NPAKTUKH FMAPOJIIOTHUECKUX PACUETOB.



K sK3aMeHy 1O JHUCHHUIUIMHE CTYIEHTHI JOIYCKAIOTCS TOJBKO ITOCIe
HOJTyYeHHUS 3a4eTa MO BCEM KOHTPOJIBHBIM paboTaM, M 3aIUTHl KypCOBOTO
IPOCKTA.
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YKA3AHMUSA 11O PA3JAEJIAM TEOPETHYECKOI'O KYPCA

JMCIMIUTMHA «THAPOJIOTUYECKHE PACYEThD» OTHOCHTCS K KaTeropHu
WHKCHEPHBIX JUCHUILIMH. [loaTOMy TpM ee OCBOGHHHM HEOOXOIMMO He
TOJILKO YTEHUE YU4EOHOU JUTEPaTyphl, HO U U3yYCHUE JICHCTBYIOIINX HOpMa-
TUBHBIX JOKYMCHTOB. B HacToAIEC BPEMSA OCHOBHBIM HOPMATHWBHBIM JIOKY-
MEHTOM B 00JIaCTH THAPOJIOTHYECKUX pacyeroB siBisiercst Cox npasui CIT
33-101-2003 «OmnpeaeneHne OCHOBHBIX PAaCUETHBIX THAPOJIOTHUYECKHX Xa-
PaKTEPUCTHUKD. B JOIOJIHEHUE K CBOAY ITPaBUJI BBITYIICHBI MCTOHI/IT-IGCKI/IG
pexomenpaiuu [5,6,7]. TloaToMy B criHcke peKOMEHIyeMOil TUTEpaTyphI 110
Ka)XIOMY pasJielly IPUBOAATCS CCBUIKH Ha 3TH HCTOYHHKH.
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BBeaenne

B pesynbrare u3ydeHHs BBOJHOM YacTH Kypca CTYACHTHI JOJLKHBI
3HATh 3aJ1a4d U COJCPIKAHWE JUCHUILIMHBI «[ HAPOIOTHUECKHE PaCUEThD».
HMeTh SICHOE MPEACTAaBICHHE O CBA3U THAPOJIOTHUECKUX PACYETOB C IPYrH-
MH JTUCIMIUTAHAMA THIPOJIOTHIECKOTO IHKIJIA, 00 OCHOBHBIX JTalax u Iep-
CIIEKTHBAX Pa3BUTHUsI WHKEHEPHOMN THAPOIOTHH.

Heo6x0auMo 3HaTh OCHOBHBIE HOPMATHBHBIE JTOKYMEHTBI, OTHOCSIIH-
ecst K 00JIaCTH THAPOJIOTHIECKUX PACUETOB M MCTOYHHKH THAPOIOTHUECKOM
WH(pOPMAITIHL.

Pexomendyemvie mamepuansvt ona usyyenus. [1] — Beenenne; [4] —
pasnenst 1-4.

Bonpocwt ona camonposepru

1. B yeMm cOCTOMT OCHOBHAs 33j1aya T'HPOJOTHYECKUX PACUeTOB M IS 4ero HeoOXoauma
nHGOpMAIHA 00 OCHOBHBIX THAPOJIOTHIECKIX XapaKTePHUCTHKAX?

2. Kakue HOpMaTHBHEIE JOKYMEHTHI PETJIAMEHTHUPYIOT OPTaHM3aLHUI0 U MOPSJIOK MPOBeE-
JIEHUSI THAPOJIOTHIECKHX PacyeToB?

3. Ilepeunciute opUnMaILHBIC HCTOYHUKY THAPOJIOTHIECKOi nHGopMannu?

Hopma rogosoro croka

Ocnoguvie memol. OrpeneneHre HOPMBI TOJOBOTO CTOKa. 3aBUCH-
MOCTh HOPMBI TOZIOBOT'O CTOKA OT KIIMMATHYECKUX, (PU3UKO-TeoTpapuIecKux
Y aHTPOTIOTEHHBIX (PaKTOpPOB. BimsHMEe HA HOPMY TOIOBOTO CTOKA TUIOMIAIH
BoJIocOOpHOTO Oacceitna. Hopma croka, kak oJfHa W3 COCTABISIOIINX ypaB-
HeHUs BoJiHOTO OanaHca. [loHsATHE «KIMMaTHYECKas HOpMay. 3aKOHOMEPHO-
CTH pacIipe/ieieHrs] HOPMBI TOJIOBOTO CTOKa 10 Tepputopuu Poccun. Merton
NPOCTPAHCTBEHHOW HWHTEPIONSLMKA M MOCTPOCHUE KapT HOPMBI T'OJOBOTO
cToka. MHOrONeTHHE KOJeOaHUsI BOAHOCTH PEK M Pa3HOCTHBIE MHTETPab-
HBbIE KpHBbIe. PacueT HOPMBI TOJIOBOTO CTOKA MPU Pa3IMyHOM 00beMe THJI-
poMeTpuueckoi HH(opManuu.

Pexomendyemvie mamepuanst 0na usyuenus. [1] — pasmens 4-5; [4] —
n.5.1, m6.1-6.7, 1.6.15-6.22, n.7.11-7.14.

Bonpocwi 0ns camonpogepxu

1.  Yro Ha3bIBaeTCsA HOPMOM TOJJOBOTO CTOKA, €AMHUIIBI M3MEPEHHS, TOYHOCTD M CIIOCOOBI
OIPECIICHHUS B 3aBHCHMOCTH OT HAIMYHS JAHHBIX HAOIIOACHHIA?

2. Kak BIMSIOT Ha HOPMY TOJOBOTO CTOKa KIMMaTHYECKHe, GU3HKO-reorpaduIecKne u
AHTPOIOTeHHbIe (PaKkTOPbI?



3. KakoBa mormycTrmast IIOrpeIrHoCTh IPH pacdeTe HOPMBI TOJJOBOTO CTOKA?

Kakue TpeGoBanus npu BEIOOpE MyHKTOB-aHAJIOTOB?

B Kakux ciyyasx ypaBHEHHE PErpecCHH, MCIONb3yeMOe A BOCCTAHOBJICHUS KOPOT-

KOT'O Psi/ia, MOJKHO CYUTATh HaJICKHBIM?

6. KaxoBbl IPUHIMITHAIBHBIC OCHOBBI IIOCTPOESHHS KapT HOPMBI FOI0BOTO CTOKA?

Kak onpenennuts HOpMy TOJJOBOTO CTOKa OOJBIIMX PEK M MAJIBIX BOJOTOKOB I10 KapTe?

8. Uro Takoe monpaBo4HbIe KOAQOUINEHTH! K KapTe HOPMBI TOIOBOTO CTOKA JUIS MaJbIX
BOJIOTOKOB M KaK OHH YYHUTBIBA€TCS IPH HOJIB30BAaHNH KapToii?

a s~

~

OnpenelieHue cpeJHErog0BbIX PAcX010B BObI PACYETHOM
o0ecrevYeHHOCTH

OcnosHnvie memvl. BnusHue KInMaTUdeckuX, (Gu3uKo-reorpadu-
YEeCKUX M aHTPOTIOTCHHBIX (haKTOPOB Ha TOJI0BOM CTOK PEK.

Mertonsl pacuera, pekomenayembie CBogoMm mpaBui [4] mist pacuera
napaMeTpOB pacIpe/ieiCHHs PSI0B FOJ0BOTO CTOKA.

AnanuTHuecKue KpuBble, pekoMeHmyembie CBomoM mpaBwi [4] mis
anmpoKCHMAIIUH SMITUPUUCCKUX KPUBBIX 00CCIICUCHHOCTEH.

Pexomenmarun CBopa mpaeui [4] 1o onpeaeaeHnio Kod3hGUIIHMEHTOBR
ACUMMETPHUH U aBTOKOPPEIISIIMHU PSIIOB T'OJI0OBOTO CTOKA.

OO6mias cxema pacyera pacxXoJOB 3aaHHOW 00ECHEeYeHHOCTH MpPH
HAJIMYUA  JAHHBIX THAPOMETPUYECKHX HAOIIOMEHWH: TpeaBapUTEIbHBIN
aHaJIM3 MCXOJHBIX JIAaHHBIX; MPOBEPKA PSIOB HA CIy4ailHOCTh U OIHOPOI-
HOCTb; pPacyeT MapaMeTpOB pacIpeieeH s U UX MOrPENIHOCTEN; MOCTpoe-
HHE SMIIMPUIECKON M aHATUTHIECKONW KPUBBIX 00€CIIEYeHHOCTEH.

Merto/bl pacdeTa CpelIHEeroI0BbIX PacX0/I0B 3aaHHOI 00eCIeueHHO-
CTH TIPH OTPAaHUYCHHOCTH JAHHBIX THAPOMETPUYECKHX HAONIOACHHNA TMpH
JUTHHE psfa 6 u Oonee neT. Pacyer xapakTepHUCTHK CTOKA METOJIOM MPOTIOp-
AW TIpH ITMHE psAsia MeHee 6 JIeT.

Pacder cpeaHeromoBEIX pacXxoI0B 3aJaHHON 00€CTICUeHHOCTH TIPH OT-
CYTCTBHU JAHHBIX THAPOMETPHUECKUX HAOIIOJCHUI B MYyHKTE MPOCKTHUPO-
BaHUSL.

Pexomenoyemvie mamepuanvt ons usyuenus:. [1] — pasmen 6; [3] —
pasnen 7; [4] —n.4.7, n.5.1-5.7, 1.6.1-6.7, 1.6.15-6.22, n.7.11-7.16.

Bonpocwi 0ns camonpogepxu

1. Kakue craTuctH4eckue KpuTepun pekoMenaytoTcess CBoJoM npasui [4] mist mpoBepku
OJHOPOJHOCTH FMJPOJOrHYECKUX PSIIOB?



2. Kakne aHaIHTHYECKHE KPUBBIE HCIIONB3YIOTCS M CIVIQXKUBAHUS W SKCTPAIOJAINN
SMIIUPHYECKUX KPUBBIX 00ecreueHHOCTE?

3. Kakue cratuctHueckue XapaKTepPHCTUKH (TlapaMeTphl pachpenesieHus)) HeoOX0AnMO
OTIPENEeNUTh ATl TOCTPOCHUS aHATUTUYECKON KpUBOH o0ecrieueHHOCTe i ?

4. Ot 4ero 3aBUCHT TOYHOCTh ONPENECICHUS TAPaMETPOB pacHpeaeIeHus?

5. Kak nmpou3BouTCs pacdeT CpeaHEeroJOBBIX PACXOI0B 3aJaHHOH 00eCIIeYeHHOCTH TIPH
HaJIMIAH JaHHBIX THAPOMETPUUCCKUX HAOTIONCHIH?

6. Kak nmpou3BoIuTCs pacdeT CpeaHEeroJOBBIX PACXOI0B 3aJaHHOH 00eCIIeYeHHOCTH TIPH
HEJJOCTaTOYHOCTH JAHHBIX THAPOMETPHUUECKUX HAOTIOeHIH ?

7. Kak ompenensioTcst mapaMeTpsl pacipefeNieHus IPU OTCYTCTBUH JAHHBIX THIPOMET-
pUUecKuX HaOIrOIeHUNA?

BHyTpuronosoe pacnpeaejieHne cToKa

OcHogHble membl. BnusHue KIMMaTHYeCKHX, (QH3UKO-Teorpadu-
YEeCKUX M aHTPOINOIreHHBIX (PAKTOPOB Ha BHYTPHIOJOBOE pacIpeieicHHe
cTtoka pek. IloHsATHE BOMOXO3AWCTBEHHOro rojxa. Pa30uBKa BOIOXO3sH-
CTBEHHOTO T0J1a Ha MIEPHOBI U CE30HBI.

HcxonHble IaHHBIE, WCIONB3yeMbIe TPH pacdeTe BHYTPHUTOIOBOTO
pacnperneneHust cToka. [IpUHIMIBI BIACICHHS TPYII JIET Pa3IuYHON BOJI-
HOCTH (MHOTOBOJIHBIE T'OJIbI, CPEAHUE MO BOJHOCTH T'OJbI, MaJIOBOJIHBIE TO-
JTBI).

Merto/bl pacueTa BHYTPUTOIOBOTO pACHpENeNICHHUs CTOKA: METO[
KOMITOHOBKH CE30HOB, METOJI PeajbHOrO I'ojia, METOJ CPEITHEro pacrpe/e-
JICHUSI CTOKA 32 TOJIbl XapaKTEePHON Irpaialliy BOJHOCTH.

[TocTpoeHne KPUBBIX MPOJOIKHTEIBHOCTH CTOSHHS CYTOYHBIX pac-
XO/I0B BOIBI. Pacuer ko3 ¢uimeHTa eCTeCTBEHHOH 3aperylMpOBaHHOCTH
peKH.

Pexomennyembie marepuanbl i uzydenus: [1] — pasmen 7; [4] —
n.5.19-5.25, n.6.25, n.7.19-7.24.

Bonpocwt ona camonposepxu

1. Kak npousBoauTcst pa30MBKa rojja Ha MEPHOBI M CE30HBI IIPH pacyeTe BHYTPUTOZ0BO-
To pacIpezeseHus cToka?

2. Kakve ucxoJHbIe TaHHBIE HEOOXOANUMBI JUIsl pacyeTa BHYTPHUIOJ0BOTO PaCIpeAeIeHHUs
croka?

3. Kak u xakue Tpymsl BOAHOCTH BBIIEISIOTCS MPU pacyeTe BHYTPHTOJAOBOTO PacIpe-

JIeJIEHHS CTOKA?

Kakne MeTo1p1 HCIONB3YIOTCS IPU pacyeTe BHYTPUTOJJOBOTO PACIPEICIICHHS CTOKA?

Kak mpoumsBoamTCcs pacdeT BHYTPHIOJOBOTO CTOKAa METOJOM pEAbHOTO roja Mpu

HAJMYUHU U OTCYTCTBHHU JAQHHBIX TUIPOMETPHICCKHUX HAOIONeHU T?
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6. Uro Takoe KpHBas MPOJODKUTEIFHOCTH CTOSHHS CYTOYHBIX PAcXOJOB BOJBI, U JUIS
KaKuX IeJIe OHa UCIOob3yeTcs?

MuHUMAJLHBII CTOK

XapakTepUCTUKHU MUHUMAIBHOTO CTOKA U MX POJIb B CTPOUTENHHOM U
BOJIOXO3SIICTBEHHOM IPOEKTUPOBAaHUU. [IpWHIMIIEI BbIIENEHUS MEPHOIOB
HU3KOTO CTOKa. BimsHue KIMMaTHUeCcKHX, (GU3HMKO-reorpapuyeckux U aH-
TPONOT€HHBIX (PAKTOPOB HA MUHUMAJIBHBIH CTOK peK. OCOOEHHOCTH OpMH-
POBaHMsI MUHMMAJIbHOTO CTOKA Ha MajbIX U CpEeAHUX pekax. [IpuumHbI me-
pechIXaHHs U IEPEeMEP3aHusl PeK.

Pacyer MMHMMaNbHOIO CTOKAa MPHU HAJTUYUU JAHHBIX THIAPOMETpUYE-
CKHUX HaONOJeHWA. YUeT HyJIeBBIX 3HAYCHHU MPHU pacueTe MUHHUMAIBLHOTO
cToKa. PacueT MMHUMAaIBHOTO CTOKA B CIIydae T'€HETHYECKONH HEOAHOPOIHO-
CTH pAJIOB.

Metoasl pacdera MUHUMAJIBHOTO CTOKAa MpPH OTCYTCTBUU JAHHBIX
THIPOMETPUUYECKUX HAOIIOACHUM.

Pexomenoyemvie mamepuanvt ons uzyvenus: [1] — pasmen 8; [4] —
n.5.12, 1.5.41-5.43, 1.6.29, n.7.55-7.67; [8] — n.4.24-4.26.

Bonpocwt ons camonposepku

1. B xakux BHAaX CTPOUTENHHOTO U BOJOXO3SHCTBEHHOTO IPOSKTUPOBAHMUS OIIPEIeNsi-
IOIUMHU SIBJIIOTCS XapaKTePUCTHKA MUHUMAIBHOTO CTOKa?

2. Kak BmusiioT kuMatuueckue, Gpu3nko-reorpaduyeckie W aHTPONOTreHHbIE (HaKTOPHI
Ha XapaKTEePUCTUKH MHHHMAJIBHOTO CTOKa pek?

3. Kak 3aBuCHT MIHUMAJIBHBIA CTOK OT pa3MepoB BoJocOOpHOTO Oacceitna pexu?

4. KaxoBbI IPUYMHEI HEPECHIXaHUS 1 ITepeMep3aHus pex?

5. Kakne xapakTeprcTHKH MUHHIMAIIEHOTO CTOKA BBI 3HaeTe?

6. B dem pasHHIIa ME&XTy MHHUMAIbHBIMHA 30-CYyTOUYHBIMH 1 MUHAMAJIbHBIMHA MECSIHBI-
MH pacxoJiaMH BOJIbI?

7. Kak mpou3BoauTcsl pacyeT MUHUMAJIBHBIX PACXOJIO0B 3aJJaHHOW 00ECIIeYeHHOCTH HpHU
HaJINYUH B PsILy HYJEBBIX 3HAUCHUH?

8. Kak ompenensioTcss MUHUMAIIbHBIE PAacXO/bl BOJBI MPH OTCYTCTBHU JAHHBIX HaOIIO-
JICHUH Ha CPeTHUX U MaJIbIX peKax?

KOHTPOJIBHBIE PABOTbBI

B mporecce BbIONMHEHHUS] KOHTPOJIBHBIX pabOT U KypCOBOTO MPOEKTa
CTY/ICHTHI PabOTaIOT C JIBYMsI BOJHBIMH OOBEKTAMH — «PACUETHOW PEKOW» U
«pexoii-ananorom». [leproa HaOMOACHNI Ha pacueTHOM peKe JOJKEH Co-
ctaBnsaTh 20-25 net, Ha peke-aHanore — He MeHee yeM Ha 10 neT Oombie.
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Pacuetnas pexa m peka-aHAJIOT JOJDKHBI MMEThH IUIOMIANA BOIOCOOPOB HE
menee 500 km® 1 He Gonee 50 000 kv [Ipy 3TOM HX ILIOMIALH BOJOCGOPOB
JOJDKHBL pasznuyarbest He Oonee yeM B 10 pas. [Ipeamonaraercs Taxxke, 4yTo
Ha HCCIIEYEMbIX peKax He MPOHMCXOAMIO CYIIECTBEHHBIX U3MEHEHHUH ycio-
BHI (OPMHUPOBAHUS CTOKA, BBHI3BAHHBIX AHTPOIOTCHHBIMU (hakTopamu (OT-
CYTCTBYeT MexbOacceiiHOBas mepedpocka CTOKa, CTOK HE MOJBEPrcs UCKYyC-
CTBEHHOMY PETYJIHPOBAHUIO H T. II.).

Bonnpie 00BeKTHI BEIOWPAOTCS HHANBUAYAIBHO KKIBIM CTYIEHTOM
Y COTJIACOBBIBAIOTCS C MpeTofaBaTesieM KaQeapsl THIPOIOTHH CYIITH.

Hcxonmuble naHHBIE 32 MEpUOJl ¢ Havyana HaOmoaeHuid u 1o 1980 T.
BBIITUCBIBAIOTCA M3 CIIPAaBOYHUKOB «OcHOBHEBIE THUAPOJIOTUYCCKUC XapPaKTEe-
puctukm» (OI'X) u «MHOTONETHHE AaHHBIE O PEKUME M PECypcax IMOBEpX-
HOcTHBIX Bo» (MIC); 3a Oosiee Mo3aHUE TOIbI — U3 THIPOIOTHUSCKUX exKe-
TOJIHUKOB.

Ilopsinox BEIOOpa pekH-aHANOra W TO, KaKHE THAPOJOTHYECKUE IaH-
HBIE TPEOYIOTCS JJIsT BHITOTHEHMSI KaXI0i paboThI, OMMCaHO HIKE — B yKa-
3aHUSAX I10 BBITOJHEHUIO KOHTPOJIBHBIX Pa00T U KypCOBOTO IIPOCKTA.

KonTtpoasnas padora Ne 1

«Omnpenesienre HOPMbI FOI0BOT0 CTOKA U pacyeT cpeHero10BbIX
Pacxoo0B pa3IM4YHONH 00eceYeHHOCTH

Hcxoonvie 0anmvie: psilibl CPETHETOAOBBIX PACXOJIOB BOJBI IO PacyeT-
HOM pEKE U peKe-aHajory.

Lenp HacTosmed paboTHl — OCBOEHHE METOAOB paciyera HOPMBI TO/10-
BOTO0 CTOKa M CPEJHErOJIOBBIX PAcXOAOB Pa3IMYHON 00ECHEeYeHHOCTH NpHU
pasnaHOM 00beMe THAPOMETPHUECKON HH(OpMAIINH.

Jis WIuTIoCTpaluy M3j1araeMoro Mareprania B KauecTBe MpuMepa uc-
MIOJIb30BaHBI PSB! CPETHETOJOBEIX pacxoAoB IBYX pek CeBepo-3amanga PO:
p. Jbxa — c. ®enunmanoBo 3a 1958-1982 rr. (pacuerHas peka) u p. YTpos —
n. bompmas I'yba 3a 1945-1982 rr. (peka-ananor). MicXogHbie JaHHBIC TI0
3THUM peKaM MPeJICTABICHbI B IPUIOKEHUH 3.

st BBIMOJHEHHS KOHTPOJIBHOW paboThl CTYIEHTHI JOJKHBI H3YYHTh
TeopeTHdecKkuii Marepuan no Temam: «Hopwma romoBoro croka», «Ompene-



JIEHWE CPETHETONOBBIX PACXOJIOB BOABI PACUCTHONW OOECICUCHHOCTH» H
3HATh OTBETHI HAa KOHTPOJBHBIC BOIIPOCHI ITO STHM TEMaM.

1. PACYET HOPMBI T'OJIOBOI'O CTOKA

Hopmoii To0BOT0O CTOKa Ha3bIBAaeTCs CpPEIHEe ero 3HauCHHE 32 MHO-
TOJICTHUI TIepHO/], BKIFOYAIOIINI HECKOJIBKO IOJHBIX (HE MEHEe JIBYX) LIUK-
JI0B KoJieOaHMi BOJHOCTH PEKHU IMPH HEU3MEHHBIX (H3HKO-TEOrpaduuecKux
U KINMAaTHYECKUX YCIOBHSX M OJMHAKOBOM YPOBHE XO3SHCTBEHHOH esi-
TEIBHOCTH B OacceifHe peKu.

['oBOpst pyruMH CIIOBaMHM, €CIH YCIOBUS (POPMUpPOBAaHHUSI CTOKA Ha
BOJIOCOOpE OCTArOTCS HEM3MEHHBIMHU, TO IO/ HOPMOW CTOKa MOHUMAETCS
cpezHee 3HaYeHHE CTOKA 32 MHOTOJICTHHI MEPUO TaKOW MPOIOKUTEIBHO-
CTH, IIPU YBEJIMYEHUU KOTOPOU IOIYyYEHHOE 3HAYEHUE IIPAKTUYECKU HE Me-
HACTCA, T. €. HAXOOUTCA B IMpeAcIax )Z[OHyCTI/IMOI‘/'I IMOrpC€UIHOCTH.

3HaueHHEe HOPMBI T'OJOBOTO CTOKA MOJYKET OBITH BBIPAKEHO B BHUIE
000 U3 YEeTHIPEX XapaKTEePUCTHUK, TIPeACTaBIeHHBIX B TabmuIe 1.

Tabauya 1
PacueTHble (popMyJIbI 1151 OMPeaeIeHHsI HOPMBbI TO0BOr0 CTOKA
Ne
XapakTepUcTHKa 0O603Ha- Pazmep-
Pacuetnas gpopmyna ¢bop-
CTOKa yeHue HOCTb
MYJIBI
i=n
CpenHul MHOTOJICTHHI = ~
pe Q M¥e Q=>Q /n 1
pacxoi BOJIbI =
CpeaHuii MHOTOJIETHUN - 5 _ — 3
11/C KM = 2
MOJYJTb CTOKa q a (Q / F)lO
CpenHuid MHOTOJIETHUH — 3 "l ~aiA-3
KM = 3
00BEM rOIOBOrO CTOKA w W =315Q10
CpenHuil MHOTOJIETHUH - T~ ~ 3
> MM = 4
CJIOH TOIOBOrO CTOKA h h 315(Q / F)].O
IIpumeuanue: F — mnormaap Bogocoopa, KM% N — amHa psana.

Hopma ronoBoro croka sBJII€TCSI OCHOBHOM M YCTOMYMBOM XapakTe-
PHUCTHKOM, ompenessionield oOIIyl0 BOJIOHOCHOCTh PEK M NOTEHLMAJILHBIE
BOJIHBIE PECYPCHI JaHHOTO OacceliHa WM paiiona. OHa CIyKHUT CBOETO poJa
TUAPOJIOTHYECKAM <«OTAJIOHOM» HIIM «PEHEPOM», OT KOTOPOTO UCXOAAT MPH
ONpeACICHNH JPYTHX XapaKTEPUCTHK CTOKA.
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1.1.PacueT HOPMBI TOJIOBOTO CTOKA IIPH HAJMYHUN JAHHBIX
THIPOMETPHYECKUX HAOIIOACHUN

1.1.1. Onpeaenuth HOPMY TOAOBOTO CTOKA PAaCUETHOW PEKH MO HMEIoIIe-
Mycs psiiy HaOJMIOACHHWH, MCTONB3Ys (OPMYIBI, TIPECTABICHHBIEC B
Tabm. 1.

1.1.2. Omnpenenuts K03)OUIIMEHT BapHALIMK PSIA.

2
C, =Xk —2/(n-1), (5)
rae ki — moaynbHble KOd(DdUIMEHTHI, ompeaensemMbie mo Gopmyse
ki =Q /Q ; N — 1IuHa psjaa.

1.1.3. OmnpenenuTh OTHOCUTENHHYIO MOTPEITHOCTh pacyeTa HOPMBI TOIOBO-
ro CTOKa, UCHONB3ys (hopMyiny, pekoMeHayemyr CBOJIOM IpaBHII
[4]:

C, [1+r
&~ =—~ [——100%, (6)
Qe /nVi-r
rie I — paiioHHbIA KOA(GOHUIMEHT aBTOKOPPENAINH, KOTOPBIA Orpe-
JICNISICTCS TI0 TabJInIle, MPECTaBICHHOM B npuil.1 (aHajmoruvHas Taod-
nuiia omy6simkoBana B [Tocooun [8] — ctp.148).

1.1.4. PesynbraThl pacyeToB 0hOPMHUTH B TAOIMYHOM BHE (Ta01.2).

Tabnuya.2
PacuyeTHble XapaKTepUCTUKH F0J0BOr0 cToOKa pexu Jlxka — ¢. @eUIIIaHOBO
XapakTepucTrka O6o3nauenne | PasmepHocTs | 3HaueHHe

Jliuna psina n JIeT 25

IInomans Bogocbopa F KM 619

Koaddumuent aBrokoppensuuu r - 0,21

TTorpemHocTs pacuera HOpMbI CTOKA € % 10,6

CpenHuii MHOTOJICTHHIA PAacX01 BOJbI 6 Mc 3,62

CpenHuii MHOTOJISTHHI MOJYJb CTOKA q 1/c km? 5,69

CpenHuii MHOTOJIETHHI 00bEM r0JJOBOTO CTOKA VV KM 0,111

CpenHuii MHOTOJIETHHI CJION TO0BOTO CTOKA ﬁ MM 179
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1.2.PacyeT HOPMBI T'OJIOBOIO CTOKA IPU HEJOCTATOYHOCTH JAHHBIX
THAPOMETPUUECKUX HAOIIOACHUHN

1.2.1. BoiOpath peky-aHajor B mpeeiiax HCCIEAyeMOTO paidoHa ¢ Mepuo-
JIOM HaOJIOeHH MPEBHIIIAONIUM MEPHOl HAOMIOICHUH Ha pacueT-
HOH peke He MeHee deM Ha 10 JeT.

1.2.2. Peka-aHanor u pacyeTHas peka JOJDKHBI UMETh CXOJHBIC THUAPOTpa-
(dudecKkre XapakTepUCTUKU. B yacTHOCTH, WX IUIOMIAAN BOJIOCOOPOB
JOJDKHBI pasnuvathest He Oonee uem B 10 pas. [IpencraButh Tabnuiry
OCHOBHBIX THAPOrpaduuecKrx XapaKTepPUCTHK PACUCTHOW PEKU U pe-
ku-aHanora (ta6mn.3). JlaHHble U Ta0NuIEl 3 BBHITUCATD U3 CIPaBOY-

auka OI'X.
Tabnuya.3
OcHoBHbIe rHApPOrpaduyecKne XapaKTePUCTHKH PACYETHON PeKH
U PeKH-aHaJIora
Tuaporpadiccxas Pacuernas pexa Pexa-ananor
XapaKTepUCTUKA p- Jhia - p. YTpost —
c. ®enunmanoro | 1. bonpmias ['y6a

IInomans Bogocbopa F, kM2 619 2970
Cpenusist BeicoTa Bogocbopa H, M 159 110
Cpennmuii ykinoH pexu lp, %o 2,22 0,80
OtHocurenbHast 03epHOCTD Ty, % 8 2
OTtHOCHTEbHAs 3a00109eHHOCTS f5, %0 <1 4
OTtHOCHTENbHAs JIECUCTOCTE T, % 18 23

1.2.3. Paccuutare u 3ammcaTh B Tabn.4 XapaKTEPUCTHKH TOJOBOTO CTOKa
pacyeTHOW PEKU M PEKH U PEKU-aHAIIoTa.

Tabnuya.4
OCHOBHBIE CTATHCTHYECKHE XaPAKTEPUCTHKHU F'0I0BOT0 CTOKA
pacyeTHON peKH U peKH-aHajora
n F
Peka - cTBOp ' > r Cy Q3 ! q. , | & %
Jer | kM m°/c J1/C KM

PacueTHas peka

25 619 0,21 | 043 3,52 5,69 10,6
p- Jbxa — c. @enunmaHoBo

Peka-ananor

p. V1posi — 1. Bonbimas T'y6a 38 | 2970 | 0,21 | 0,38 16,0 5,39 7,6
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1.2.4. Jlns npoBepKH CHHXPOHHOCTH KOJeOaHHH CTOKA Ha PacUeTHOM peke
U peKe-aHallore MOCTPOHUThL COBMEIICHHBIE XPOHOJIOTHYECKUE Tpadu-
KH U Pa3HOCTHBIC HHTETPAIbHBIC KPUBHIC.

1.2.5. Tloctpoenne xponomoruueckux rpapuxkos Q = f () BemmonHseTcs
00 BpYy4YHYIO, THOO C HCIONB30BaHHEM TaOJIMYHOTO Mpoleccopa
Excel (puc.1). Ha xpononorumueckux rpadukax MpOBECTH JIMHUU
CPEJIHUX MHOTOJICTHHX pacxoJ0B (IIYHKTHPHAs JIMHUS Ha pHc. ).

35,0
30,0
25,0
20,0

1

15,0
10,0
50
0,0

Pacxon Boabl, M3/c
[]
]
1
1
.
1
1
[]

1945 1950 1955 1960 1965 1970 1975 1980

8,0
7,0
6,0
5,0
4,0
3,0
2,0
1,0
0,0

Pacxon Bozbl, M3/c

1945 1950 1955 1960 1965 1970 1975 1980

Puc.1 — Xponosorudeckue rpag UKy CpeHEr00BBIX PaCcX0/I0B BOJBI;
1—p. Ytpos — n. bomemias ['y6a (pekxa-ananor); 2 — p. Jhxa — 1. enmunmanoBo
(pacueTHas peka).
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1.2.6.

B psimax rogoBoro cToka pek, Kak mpaBuiio, HaOJII0IaeTCs Yepe1oBa-
HHE TPYII MAJIOBOJHBIX U MHOTOBOJHBIX JIET, YTO IPHBOIUT K 00pa-
30BaHMIO TaK Ha3bIBACMBIX IMKJIOB BOAHOCTHY. OIUH UK BOJHO-
CTH BKJIFOYACT B ceOs MAIIOBOIHYIO M MHOTOBOJIHYIO (pa3wl. Haunboiee
HAIISIHOE MPEJICTABICHUE O IMKIaX KOJeOaHui roJOBOr0 CTOKA Jia-
€T Pa3HOCTHAs MHTETpabHAs KPHBas, KOTOpas MPECTaBIseT COOOi
rpaduK 3aBUCUMOCTH

i=n

> (k-1 /c, =f(1). (7)
i=1
1.2.7. JIns mMOCTpOEHWsT pa3HOCTHBIX MHTETPANBHBIX KPHBBIX 3AIIOJNHSIIOTCS
BCIIOMoTraTesbHbIe Tabaubl 5 U 6. KpuBble cTpOsTCS 1O JaHHBIM KO-
JoHOK 2 u 7. IIpumepsl pa3HOCTHBIX MHTETPAJIbHBIX KPUBBIX NpHBE-
JICHBI Ha puUC.2.
Tabnuya 5
PacyeT koopAnHAT Pa3HOCTHON HHTErpaJIbHOI KPUBOIi pexn-aHaJora,
p- Y1posi — 1. Boabmas I'yoa
CpenHerooBsie ) k. —1
i}i l'on pacxomﬂ3 BOJIBL, ki = & ki -1 Z:(kI —1) %
Qm°/c Q v
1 2 3 4 5 6 7
1944 0,000 0,00
1 1945 28,6 1,786 0,786 0,786 2,09
2 1946 20,6 1,286 0,286 1,072 2,85
11 1955 20,8 1,299 0,299 1,100 2,92
12 1956 25,7 1,605 0,605 1,705 4,53
13 1957 25,0 1,561 0,561 2,265 6,02
14 1958 24,5 1,530 0,530 2,795 7,43
15 1959 14,4 0,899 -0,101 2,694 7,16
34 1978 29,2 1,823 0,823 -0,739 -1,96
35 1979 17,2 1,074 0,074 -0,665 -1,77
36 1980 173 1,080 0,080 -0,585 -1,55
37 1981 20,9 1,305 0,305 -0,280 -0,74
38 1982 20,5 1,280 0,280 0,000 0,00
Cpennee 16,0 1,00 0,00
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Tabauya 6

Pacuer KoopaMHAT Pa3HOCTHOM MHTErPAIbHOIl KPUBOH pacyeTHON peKH,
p. JIxa — 1. PenunnanoBo

CpenHeronoBsie ) k. =1
r{}‘i Ton pacxomst Bomsl, | Kij = & ki —1 2(ki -1 L
Qe Q Cv
1 2 3 4 5 6 7
1957 0,000 0,00
1 1958 5,66 1,610 0,610 0,610 1,41
2 1959 4,73 1,345 0,345 0,955 2,21
3 1960 3,43 0,976 -0,024 0,931 2,15
4 1961 3,29 0,936 -0,064 0,866 2,00
5 1962 4,98 1,416 0,416 1,283 2,97
22 1979 4,14 1,177 0,177 -0,925 -2,14
23 1980 4,7 1,337 0,337 -0,588 -1,36
24 1981 4,81 1,368 0,368 -0,220 -0,51
25 1982 4,29 1,220 0,220 0,000 0,00
Cpennee 3,52 1,00 0,00
10,0

o JAaYA

. 40
S 1 /
S 20 4+-2AN PA
<

DN

0,0 ~.
i \\‘\ —f'//i
-2,0 ) N T |
| NS
-4,0 1 O 1
60 I I

1944 1949 1954 1959 1964 1969 1974 1979 1984
Tonbt

Puc.2. Pa3HOCTHBIE MHTETpAJIbHBIE KPUBBIE CPEAHETOIOBBIX PACXOI0B BOIBI.
1—p. Vrpos — 1. bonbmias I'yoa (peka-ananor); 2 — p. Jixa — 1. @enuunanoBo
(pacueTHas peka).
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1.2.8. OreHHUTH BOJHOCTH MMEIOIIETOCS IepHOoa HAOIIOACHHUI Ha pacyeT-

1.2.9.

HOM peKe, WCIONIb3ysl Pa3HOCTHYIO WHTETPAbHYIO KPHUBYIO DPEKH-
aHanora. C 3TOH LENBI0 pacCUUTaTh CPEAHUH MOIYIBHBIA KOAPQU-
UEHT 10 QopmyIe:

=V Kk _uZ41 (8)

rre C, — koah¢uumeHT Bapuayy psaa CpeIHETOJOBBIX PacXo/I0B
peKu-aHanora; M — Mepuol, 3a KOTOPBIHA OLEHUBAETCS BOIHOCTH pe-
KM, B TJAHHOM Cliy4ae M — JuHa psiaa pacuetHou peku; I u |, — co-
OTBETCTBEHHO OpAMHATA KOHIA M Hadajla Pa3HOCTHOW WHTETPaJIbHOU
KPHBOHM pEKHU- aHaJIoTa 3a MHTepBal BpeMeHH M.

B paccmarpuaemom mpumepe m = 25; 1. =0, I, = 6,02 (cm.
1957 r. B ta6:1.5); C, = 0,38. C ucmnosp30BaHHEM THX MTAPaAMETPOB 110
bopmyie (8) momygaem K., = 0,91. To ectb 3a nMeromuiics: nepuox
HaOJF0IeHNH BOJTHOCTD pacueTHON peku Obiia Ha 9 % HUKE HOPMBI.

3a coBMecTHBIH Tepuoj] HaOMIOACHUH IOCTPOUTH TIpaduK CBS3U
CPEJIHETO/IOBBIX PAaCX0J0B PACUETHOMN peKH U pekr-aHajora (puc.3).

8,0
| |

y=023x+0,17
2= 0,79

X
=]
i

o
o

p. Jhka — 1. ®enunmanoso, Q m3/c
> o
o o
°
~\0
LR
[

A

.

X,
:

=
o

“e

o
=]

0 5 10 15 20 25 30 35
p- Yrposi — a. Bonbas I'yda, Q m3/c

Puc.3. I'paduk cBsA3M cpeAHETONOBEIX PACXOTOB PACUETHOH PEKU U PEKH-aHAJIOTA 3a

COBMECTHBII NTEPHO HAOIIOJCHUH.
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1.2.10. PaccumTath W 3ammcaTh B Ta0J.7 mMapaMeTphbl ypaBHEHUS JIMHEHHON
pPErpeccHy U UX MOTPEIIHOCTH.

B tabnuiie 7 ucnonp3yroTCs CiIeryromue 0003HaYeHUS:
X — CpEeIHHUU pacxol BOJABI HA PEKE-aHAJIOIe 3a COBMECTHBIN Mepu-
Ol HaOMIO/IEeHUH; § — CPeIHUI pacxo BOJBI HA pACUETHOU peke 3a

COBMECTHBIN Nepuoj; HaONIOAEHUH;, o, — CPEeIHEKBaIpaTHYECKOe
OTKJIOHCHHE psfa CPEIHErOOBBIX PacXOIOB Ha peKe-aHajore 3a

COBMECTHBIM NepUuo HAOMIOACHUH; O, — CPEIHEKBAIPATHYECKOE

OTKJIOHEHHE Psiia CPETHETOOBBIX PACXOJ0B HAa pacueTHON peke 3a
COBMECTHBIN Tepuoj; HabmofeHWid. B mpencTaBieHHOM MpuMepe
COBMECTHBIN Tiepuon Habmogeruit ¢ 1958 mo 1982 1, amuHa coB-
MECTHOTO Tieproja 25 JieT.

Tabnuya 7
IIapameTpb! ypaBHeHMs JIHHEHHOM perpeccun
ITapamerp Dopmyra 3HaueHne
R= 204 = X)(y; = V)
Koadpdurment xoppemnsun, R = 0,89
(n-Doyo,
2
IorpenrHocTh K03ddunmenTa _ 1-R
KOppEJIAIHH, OR Or = /n 1 0,044
Oy
Koaddumuent perpeccun, a a=R— +0,23
GX
o, |1-R?
Horpem;::;:clégiQ)i)uuueHTa o, = Cy 0,025
» P8 o, I n-2
CBo06O1HBIN usieH, b b= y —ax +0,17
VpaBHeHME perpeccuu y=ax+b y=0,23x + 0,17
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1.2.11.

1.2.12.

1.2.13.

1.2.14.

VYpaBHEHHE PErpecCUr SIBISCTCS HAJCKHBIM, €CJIM BBIMTOIHSIIOTCS
CIIC/TYIOLINE YCIOBHSL:

n=6 |R|207 2. 2o ©)
R Oq
B paccmoTpeHHOM nipumepe
n=25 |R|=089 -~=203 -%=918
Or 04

To €CTb, BCE€ YCJIOBUA BBIIIOJHAKOTCA U, CJIC€A0BATCIBHO, YPaBHCHUEC
MOJKHO HCIIOJIb30BaTh JJIS JaJbHEHIITHNX pacuecToB.

Ilo monmy4yeHHOMY YpaBHEHMIO PETPECCHM PACCUUTaTh HOPMY CTOKA
Ha pacyeTHOM peKe, MPUBEACHHYIO K JUIMHHOMY PSAY PEeKU-aHaJIora!

Qy =aQ,,+b, (10)

rane Qy ,— CpemHHMHI MHOTOJIETHHI pacxojx BOJIBI pEKH-aHaiora 3a
BECh NIEPUO/T HAOJIOICHU.

OueHuTh MOTPEIIHOCTh pacyeTa HOPMBI CTOKA, NPHUBEAECHHOW K
JUIMHHOMY PsIly PEKU-aHAJIOTa:

2
Oo n
&5 _ 1000, |y, ge G”z'a -1 1/“—r, (11)
NoQuvn No, 1-r

n,a

rae 6,\, — CpeHU MHOTOJIETHUH Pacxoji BOJbI PACUETHOM PEKH,
omnpexaeneHubiit o popmyne (10); op U o 4 — CpETHEKBAAPATHIECKUE
OTKJIOHCHHS COOTBETCTBEHHO JUIsl Psifia PACUETHONW PEKU U PEKHU-
aHaJiora 3a COBMECTHBIN MEpHO HAOMIOAECHUH N; Oy 4 — CPEAHEKBAI-
paTHYeCKOe OTKIOHEHHE U Psjia PeKH-aHajora 3a BeCh INEPUOJ
Habmonenuit N; R — koagduuument xoppensuun; I — pailoHHBIH KO-
a¢durmeHT aBTOKOppENAIHH (CM. puit. 1).

Pacuer mo ¢opmymnam (10-11) mpencraBute B TaONWYHOM BHUAE
(Tabin.8)

18



Tabauya 8

Pacuer HOPMBI CTOKA M €€ NOI'PEeHIHOCTH ISl PeKH Jlxa — 1. PeJMuMaHOBO
C UCNOJIb30BAHUEM JIAaHHBIX 110 peKe-aHaJjory

a b R O, | Ona | Ona 61\1 4o Me QBN ' &g, Y
’ ’ ’ m/c
023 | 0,17 | 0,89 | 1,52 | 587 | 6,02 16,0 3,85 8,5

1.3.PacueT HOPMBI TOAOBOTO CTOKA IIPU OTCYTCTBUHU JIAHHBIX
TUAPOMETPUUECKUX HAOIIOACHUN

OCHOBHBIM METOJIOM pacueTa HOPMBbI IOJIOBOTO CTOKa IMpPHU OTCYT-
CTBUH JaHHBIX THIPOMETPUIECKUX HAOIIOEHUH SIBIISIETCS METO] IPOCTPaH-
CTBEHHOM MHTEpNoiAuu. [Ipyu UCronbp30BaHUU 3TOr0 METOAa HOPMA CTOKA
JOJKHA OBITH BBIpaKEHA JTHOO B BHUJIE CPETHETO MHOTOJIETHETO CIIOSI TOJI0-
BOTO CTOKa (MM), JINOO B BUJE CPEIHET0 MHOTOJETHET0 MOIYIs CTOKa (JI/c
kM) (Yale HCIOIb3YeTCs MOAYIb CTOKA). Pa3sHOBHIHOCTBIO 3TOrO METOJa
SIBJISIETCSI KAPTHPOBAHUE HOPMBI TOJIOBOTO CTOKA.

[Ipu mocTpoeHHH KapT BBIIOJHSAETCS pacyeT CPEIHUX MHOTOJIETHUX
MOJyJIeH CTOKa B MyHKTAaX HAOMIOICHUN THAPOMETPUUECKON CETH, 3aTEM 3TU
3HAYCHHSI OTHOCSAT K IIEHTPaM COOTBETCTBYIOIIUX BOJOCOOPOB U IMPOBOMIST
n30auHuM. [TomydeHHON KapTOl MONb3YIOTCS ISl ONPEEICHUs] HOPMBI CTO-
Ka HEM3yUYEHHBIX PEK.

[Ipu BBIMOTHEHUH €IUHUYHBIX PACYETOB MOXKHO HE CTPOUTH KapTy, a
MPOBECTH MHTEPHOJISAINI0 HOPMBI TOJIOBOIO CTOKA MO 3-4 OmmkalmmMm pe-
KaM-aHaJIoTaM.

Ecnu cTBOpBI pek-aHaJOTOB PACIOIOKEHBI JTOCTATOYHO OJM3KO K
pacyeTHOMY CTBOPY JIOIYCTHMO ONPENETsATH HOPMY CTOKA KaK CpelHee 3Ha-
YEHHUE 0 STUM CTBOPAM.

B HacTosmeit pabote HOpMa CTOKa OMPEAEISAETCS TOIBKO 110 OJTHOMY
anajory. To ecTb TpeamonaraeTcs, YT0 CpeaJHNE MHOTOJICTHIE MOJIYJIH CTO-
Ka Ha pacueTHOM peKe U peKe-aHajIore NpUMEPHO PaBHEI.

Pacuet npousBouTcs mo popmyiie

Q=q,F107°, (12)
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rae (j — CpeHU MHOTOJIETHUH pacxo]l BOJbI Ha paCUeTHOU pekKe, M/c;
0, — CpeJHUI MHOTOJIETHHI MOYJIb CTOKA PEKU-aHAJIOra, JI/C KM,
F — mromazns BogocGopa pacyeTHO peKi, KM’,
B uccnenyemom npumepe: Q =5,39-619-107° =3,34m%/c.

1.4.BreIBoAbI

B 3axmrodenue 3Toi 9acTy paOOTHI 3aIMlONHSAETCS CBOAHAA Tabmuima 9.
Ha ocHoBe ananmm3a TaOJUIIBI IETAalOTCS BBIBOJBI O TOM, KAKOH M3 METO/IOB
Ja€T HAMMCHBIIYIO IMOTPCHIHOCTD U KaK pas3jindaroTCda 3HAUCHUA HOPMBI CTO-

Ka, MOJIY4Y€HHBIC pa3HbIMU METOAaMH.
Tabnuya 9

3HavyeHHs] HOPMBI FOJJ0BOT0 CTOKA, MOJy4YeHHbIe PA3THYHBIMH MeTOJAMH,;
p. JIxa — 1. PenunnaHoBo

Mero[ onpeeeHns] HOPMBI TOJIOBOTO ~ - 0
&5, %
CTOKa Q ,Mc q , /c km? Q’
ITo umeroremycs (KOPOTKOMY) PSRy 352 569 106
HaOJoIeHN it ' ' '
ITyTem nmpuBeeHHs K MHOTOJIETHEMY 385 622 85
MEPUO/TY C UCTIOIH30BAHUEM PEKH-aHAJIOTa ! ’ '
Ipu OTCYTCTBHH JAHHBIX
THAPOMETPUUECKUX HAOIIOACHHI 3,34 539 -

IIpu 3TOM crefyeT y4yuThIBaTh, YTO METOJBI pacuera, IpUMEHseMbIe
NPy OTCYTCTBHU AAHHBIX THIPOMETPHUYECKHX HAOJIIOACHUH, UMEIOT MEHb-
LIYI0 TOYHOCTh, YE€M PacueT ¢ UCIOIb30BaHHEM Psijia HaOMIOACHUH B IIYHKTE
MPOEKTUPOBaHUSA. B 4acTHOCTHM TOYHOCTH pacyeTa C HCIOJIB30BAaHUEM KapT
W30JIMHUM CPEHUX MHOTOJIETHUX MOAYJIEH CTOKa 3aBUCUT OT JJIMHBI PSJIOB
UCIIOJIb30BaHHBIX MIPU MOCTPOECHUH KapThl, TYCTOTHI THAPOMETPUIECKON Ce-
TH, CTENICHH OJIHOPOJHOCTH peibeda, Macmrada KapThl, mMara U30JUHUNA U
psaa apyrux ¢akropoB. Cuutaercs, yTo omrOKa OomnpeneIeHnss HOPMBI CTO-
Ka [0 KapTaM B 3aBUCHMOCTH OT IIEPEUUCICHHBIX (PAKTOPOB MOXKET COCTaB-
1a7h oT 10% 10 25% .
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2. PACYET CPEJHETO/IOBBIX PACXO/OB BOJIbI PA3JIMYHON
OBECIIEYEHHOCTH

[Tpu BOIOXO3SIICTBEHHOM IJIAHWPOBAHUU U CTPOUTEIBHOM MPOCKTH-
poBaHMM TpeOyeTcss pPacCUUTHIBATH CPEAHErOI0OBBIE PacXoibl 3aJAaHHON
obecrieueHHOCTH (3aITaHHOM BEPOSTHOCTH €KETOTHOTO TMpeBHIICHM). Jis
peLICHNs 3TOH 3aaudl UCIONb3YITCS METOABI TEOPUN BEPOSTHOCTEH U Ma-
TEeMaTHYEeCKOW CTaTUCTUKH [3].

Ha npakTtuke anroputm pacuera BKIIOYAeT B ce0sl ABa OCHOBHBIX 3Ta-
na: 1) HeoOXOIUMO OLCHHTh MAapaMeTPbl PacIpeAeieHus (cpeaHee 3Haue-
Hue, koddduimeHT Bapuanuu 1 K03QGUIUCHT aCHMMETPHHN); 2) C UCIOJb-
30BaHMEM 3THX MapaMeTpPOB MO aHATUTHYECKOH KPHUBOH 00ECIeYeHHOCTEH
OIIPENIEJIUTh PACXObl 3aJlaHHON BEPOSTHOCTH €KETOIHOTO IIPEBBIICHUSL.

2.1.Pacyer cpeHero1oBbIX pacXoa0B BOJGI PA3IMYHON 00ECIIEYEHHOCTH
[IPY HAUTWYNAY JAHHBIX THIPOMETPUUYECKUX HAOIIOIEHNI

2.1.1. TpeOyeTcs: paccuuTaTh CpEAHETOIOBBIE PacXo/Ibl 33laHHON obecrie-
yennoctu: P = 0,1; 1; 5; 10; 25; 50; 75; 90; 95; 99 u 99,9%. Pacuer
BBITIOJIHSIETCS 7Sl IBYX PEK — PacueTHOH PEeKH U peKu, KOTopas B
JanbHeWIIeM OyJeT HCIONb30BaThCs Kak peka ananor. [Ipm stom
MIPEJINOJIaraeTcsi, YTO MCIONb3yEMbIE PSIIbI SIBISIOTCS OJHOPOIHBIMU
1o ycloBUAM (POPMHUPOBAHUS CTOKAa (HET SIBHBIX AHTPOIIOTEHHBIX
HapyIIEHUH, OTCYTCTBYIOT BbIpa)KEHHbIE KIIMMATHUECKUE TPEH/IbI).

2.1.2. PaccuutaTh mapaMeTpbl paclpeeieHHsi UCCIEIYEMbIX PSIOB METO-
JIOM MOMEHTOB 110 (hopMyiiam

N> (k, )’
C,=—4 =, (13-15)
(n-1(n-2)C,

6:i:1 ) Cv:
n

rne Q — cpennuii MHOroJeTHHI pacxox Bousl; C, — koaddurmeHt
Bapuaimu; Cs — koapduiment acummerpun; K; =Q, / Q — Moxys-
HBIA K02 UIMEHT; N — JUIWHA psija.

2.1.3. OueHuTh NMOTPENTHOCTH pacueTa MOJMYyYSHHBIX MapaMeTpoB 1o (op-
MyJIaM:
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C, [1+r
1000/ (16)
\/_
2
. 1 i nd+C;) 1+ 3C,r? 100%, (17)
n+4C; 2 1+r?
1 6 2 4
Eoo =—4| —(@+6C> +5C)100%, (18)
TG \Un

rie I — paifloHHbIH KOA(GHUINEHT aBTOKOPPENIALUH, KOTOPBIA Ompe-
JensieTcs 1o Tabnuie, npeacTaBieHHON B mpui.l (s paccMaTpuBa-
emoro npumepa r = 0,21).

2.1.4. Pe3ynpraThl pacueTa mapaMeTpoOB paclpeAesicHUss U HX IOTPEIIHO-
CTel MpeACTaBUTh B TaOIMYHOM Buje (Ta01.10).
Tabnuya 10
OcCHOBHBIE CTATHCTHYECKHE XaPAKTEPUCTHKH PSIA0B CPeIHeroA0BbIX
Pacxo10B BOABI
— c o

Pexa — cTBOp n Q C, | C | = Q | fov | Cos

meT | de Ch |l v | % | %

p. Jbxa — 1. denuuuanoBo 25 | 352043048 | 112 | 10,6 | 15,8 | 154

p- Ytpos — 1. b. 'yba 38 | 160 (0,38 | 0,40 | 107 | 76 | 12,7 | 139

2.1.5. Y4uTeIBas, 4TO MOTPENIHOCTh pacueTa K0dQ( UIMEeHTa aCHMMETPUH

CYIIECTBEHHO TIPEBBIIIACT JIOMMYCTUMYIO, B KAYeCTBE PaCUETHOTO 3HA-
yenust otHomeHus1 (Cy/C,) npuHUMaeTcs ero cpeaHee 3HAUYCHHE IO
OmmkaimuM 3-4 MyHKTaM THIPOMETPUYECKOH CeTH ¢ Hanboiee mpo-
JOJDKUTENLHBIME psZiaMy HaOmoaeHuit (u okpyrienuem no 0,5). B
paccmatpuBaemMoM npumepe npussato CJ/C, =1,0. Ilpu stom mis
Oonpiieid yactu Tepputopun Poccun Hanbosiee THIMYHBIM 7151 TOJ10-
BOro CcTOKa siBisiercs orHomenue CJ/C, = 2.
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2.1.6. C ucroyb30BaHHEM MOTYYCHHBIX APAMETPOB MO COOTBETCTBYIOIUM
TaGnunam® ONpeACInTh OPAUHATHI aHAIUTHYECKUX KPUBBIX oOecre-
yeHHocTel Kpuiikoro-Menkens. Pe3ynbTarhl 3anucarh B Ta0imisr 11
ul2.

Tabauya 11

OpanHaThl aHAIMTHYECKOW KPHBOii o0ecnieyenHocTeil Kpunkoro-Menkesst
AJIsl CPeHEr010BBIX PACX0/10B BOABLL, P. JIxka — 1. DenuuaHoBo
(Qp=352 ,Cv=043,CJC,=1)

P,% | 01 1 5 10 | 25 50 | 75 | 90 95 | 99 | 999

ko |288]227|180|158|125|09|068|050]041|0,27 |0,165

Qp |[10,1(799 |6,34|556 438330241176 | 1,46 | 096 | 0,58

Tabauya 12

OpanHATHI aHAIMTHYECKOH KPUBOii o0ecnieuenHocTeii Kpuukoro-Menkesst
JJI51 CPeIHEr0A0BBIX Pacxo0B BOAbL, p. YTpos — A. boasmas I'yba
(Qp=16,0,Cv=0,38,CJ/C,=1)

P,%| 01| 1 5 10 | 25 | 50 | 75 | 90 | 95 | 99 | 99,9
ko [258(2,08|1,69|151|122|0,95|0,73|0,56(0,48|0,34|0,22
Q, |413(333|27,1|241|195|153|11,6|8,93|7,62|5,37 | 3,56

2.1.7. PaccunraTh OpIWHATBHl SMIIMPHUUYECKUX KPUBBIX OOECIIEYEHHOCTEH
(cMm. ipumep 3.1 B [3]). Pe3ynbraThl npecTaBUTh B TAOJMYHOM BH/IE
(Tabi.13-14). Pacuer SMIHPUYECKOW OOECIIEYEHHOCTH IMPOU3BECTH
o popmyiie

P=_" 100%, (19)
n+1

r7e M — NOPsAKOBBI HOMEP pacX0/la B paHXUPOBAHHOM PALLY;
N — JIvHA psja.

1 . .
Opauuats! KpuBoii obecreueHHocTeit Kpuiikoro-Menkerst omyonukosass! B [2,3,5,8].
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Tabauya 13

Pacuer opauHaT IMNMPUYECKO KPUBOI 00ecreyeHHOCTell cpeqHeroJoBbhIxX
pacxooB BoabL p. JI:xka — 1. @enuuanoBo

Pacxonpl PanxxupoBanHble
15?‘[ BOJIBI, pacxozsl Bozbl, Qr k= % P %
QM/e m¥e Q
1 5,66 6,88 1,96 3,85
2 4,73 6,42 1,83 7,69
3 3,43 5,66 1,61 115
22 4,14 1,91 0,54 84,6
23 4,70 1,76 0,50 88,5
24 4,81 1,53 0,44 92,3
25 4,29 0,75 0,21 96,2
Tabnuya 14

PacueT opaMHAT IMIUPUYECKOil KPUBOii o0ecnedeHHOCTEH cpeHero10BbIX
pacxo10B BoAbL, p. YTpos — 1. Boabmas I'yda

Pacxonpl PamwxupoBaHHbIE
15;2_[ BOJEBI, pacxo;p Bojbl, Qr k= % P %
QM/e m¥/c Q
1 28,6 29,2 1,82 2,56
2 20,6 28,6 1,79 513
3 10,3 25,7 1,60 7,69
35 17,2 9,07 0,57 89,74
36 17,3 8,34 0,52 92,31
37 20,9 8,04 0,50 94,87
38 20,5 3,78 0,24 97,44

2.1.8. Ha kneTuaTke BepOATHOCTEH MOCTPOUTH SMIHPUYECKUE M aHAIHUTHU-
yeckue KpuBBIe oOecrieueHnocreii (puc.4-5). Kpusbie obecrieueHHo-
CTel CTpouTh J100 B pacxonax, 0o B MOAYIbHBIX KO PHUIUEHTAX.
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Puc. 4. Omnuprueckas M aHATUTHYIECKAs] KPUBBIE 00ECTIEYEHHOCTE! CpeTHETOJOBBIX

pacxo0B BOJBI B MOIYJIBHBIX KoddduimenTax, p. Jbxa — n. Genuunanoso;
Q¢ =352, Cv=043, CJ/C,=1.

3,0 [ B B
® OMnupuyeckas
Kpuukoro-MeHkens
2,5
£
$2,0
N
g RS 3
2
s 1,5 s
g =
3
£10 >
g ™
s "N,
S 'QQ‘
S o5 >
I~
o\\\
0,0
7001 01 051 3 5 10 20 3040506070 80 90 9597 99 99,9 99,99
Obecneuennocmo, P %

Puc. 5. Omnupudeckas u aHanuTHYECKast KPUBBIE 00eCIEYeHHOCTEH CpeTHEr010BBIX
PacxoJ10B BOABI B MOAYIBHBIX KO3 duIeHTax, p. YTpos — a. bonsmras 'y0a;
Q. =16,0, Cv=0,38, C/C, = 1.
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2.1.9. Ecnu aHanuTUYecKue KPHUBBIE OOCCIICYCHHOCTEH XOpOIIO COriacy-

IOTCA C OMIMPUYCCKUMHU TOYKaMHU TO pacXodbl, IIPCIACTABICHHEIC B
Ta6J'II/IHaX 11 u 12 MoxHO PCKOMCHAOBATHL B KAYECTBC PACUCTHBIX.

2.2.Pacuer CPEAHEr0JIOBBIX PACX0A0B BOJBI PA3IMIHOM 00€eCIIeYeHHOCTH

2.2.1.

2.2.2.

OpHu HEAOCTATOYHOCTHU JAHHBIX TUAPOMCTPHYCCKHUX Ha6J'IIOI[eHPII>i

Ecnu morpemnocts pacuera cpeanero 3Hadenus Ooinbire 10%, To
MIEPUO HAOJIIOJICHUI SIBJIIETCS HEIOCTATOUHBIM M PO CICIyET
YIUIMHHTB, UCIIOJB3YS JaHHBIE 10 PeKe-aHaJIoTYy.

B Ceone npaBui [4] npuBoasATCs Ba METO/IA pacyera MpH HeJI0CTa-
TOYHOCTH JaHHBIX HaOmoneHui. [lepBrIit MeTo HCImonp3yeTcs, Ko-
r7la HeT HeoOXOIMMOCTH BOCCTaHABJIMBATE Psi/I HA PACUETHOH peKe,
a TpeOyeTcsl TONBKO YTOUHWTH MapaMeTphl paclpeleleHus, YTOObI
BBITIOJIHUTE OoJiee HaJEKHBIM pacueT pacxo0B 3aJaHHOW obecrie-
4YeHHOCTH. B aTOM citydae cpenHee 3HadeHHe U KOA(GGUITUEHT Baph-
anuu paccuuthiBatoTest mo gopmynam 20 u 21. Pesynbrathel pacue-
TOB CJICJTyeT NPEICTaBUTh B TabaMuHOM BHE (Ta0i.15).

6[\1 =36N,a+b, (20)

CV,N = Gn 5 1 (21)
Qu [1-R?|1- e
ONa

rae Q. — cpeaHMil MHOrOJETHMH pacxol BOJbI PacyEeTHOM DPEKH,
MIPUBEAECHHBIA K JUINHHOMY PSIIy PEKU-aHAJIOTA; Gpa — CPEAHEKBAIpa-
TUYECKUE OTKJIOHEHHS AJISl psijia pEeKU-aHaIora 3a COBMECTHBIH NepH-
0l HaONIOAEHUH N, Oy, — CPEAHEKBAAPATUYECKOE OTKIOHEHHE ISt
psina peku-aHanora 3a Bech nepuoj Haomogenuit N; R — koadduim-
€HT Koppessiiuy; a u b — mapameTpsl ypaBHEHUs PErPECCHH.
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Tabauya 15

Pacuer cpennero 3HaueHus 1 KO3Q(PHUIHEHTa BADHALMU PSA/IA CPEIHET00BbIX PACX0/10B

BO/IbI PACYETHOI PeKH ¢ y1eTOM JaHHBIX 10 peKe-aHAJIory™

O-N QN,a QN CV,N

a b R o a
Y M/ m¥e

n,a

0,23 0,17 0,89 5,87 5,78 16,0 3,85 0,39

* — 3nauenus napamempos 6 nepevblx cemu CmOJlél/ﬂlx m(lﬁflul/jbl nepenucansl us ma6/lul4bl 7.

2.2.3.

2.2.4.

2.2.5.

2.2.6.

[Ipu peanuzanuu BTOpPOro METONa psifi paCUETHOM PEKH BOCCTAHAB-
JIMBAaeTCs N0 YPAaBHEHMIO JIMHEHHOM PErpeccUuu C UCIOJIb30BAHUEM
JTAHHBIX pEeKU-aHaJIora!

Q=aQ,+b. (22)
CI/ICTCMaTI/I‘-IeCKOC MPECYMEHBIICHUC OUCIICPCUU BOCCTAHOBJICHHOM
YaCTH PsiZa UCKIFOYAETCS MyTeM KOPPEKTUPOBKH MOTOJMYHBIX 3HA-
yeHul 1o hopMmyIie:

Q-2=%.q, (23)

rac Qi — PpaCUYCTHBIC MOTOANYHBIC 3HAYCHUA PACXOJ0B BOJAbI BOCCTA-

HOBJICHHOM 4YacTu psna; Q;— moroandHble 3HAYCHUS, MOTYYEHHBIC
[0 ypaBHEHHIO perpeccuu; Q,— cpeaHee 3HAYEHHE PAcXoja BOJBI
pacyeTHOM PEKH 3a COBMECTHBIH MEPHOJ] HAOIIOICHHU,

Boccranosienue psga ohopMuTh B Buje TaOmuilsl (Tadi.16). s
KOHTPOJISI KayecTBa BOCCTAHOBIJICHHS Psiia TIOCTPOUTH XPOHOJIOTH-
YecKHil TpaduK CpeIHEroJOBBIX PAacXOJOB BOJBI PACUETHOM pEKH,
NPUBEICHHBIN K JUTMHHOMY psily peKu-aHajora (puc.6).

[lo yanuHeHHOMY psily paccuuTaTh HOBBIE 3HAYCHMS CPEIHEr0 U
kod(durmenrta papuanuu.

B paccmarpuBaeMoM mpuMepe (SN =3,89; C,\ =0,40, 1o ecTn, 00a

METOda JAr0T NPAKTUYCCKN OJUHAKOBBIC PE3YJIbTAThI.
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Tabruya 16

IIpuBenenne psga cpeiHerogoBbIX PacXo10B BOAbI (m%c) PACYeTHO peKH K JJIMHHOMY

2.2.7.

psIy peKH-aHAJIOTa

Ne Pacxonanr Pacxonanr -
i Tox peku- pacuetHon Q Q
aHasora peku
1 | 1945 28,6 6,75 7,15
2 | 1946 20,6 4,91 5,08 s
3 | 1947 10,3 2,54 2,42 §
4 | 1948 16,1 3,87 3,92 A
5 | 1949 15,3 3,69 3,71 g
6 | 1950 16,2 3,90 3,94 %
7 | 1951 16,3 3,92 3,97 =
8 | 1952 17,4 4,17 4,25 2
9 | 1953 21,2 5,05 5,23 2
10 | 1954 11,0 2,70 2,60 g
11 | 1955 20,8 4,95 5,13 S
12 | 1956 25,7 6,08 6,40 M
13 | 1957 25,0 5,92 6,22
14 | 1958 24,5 5,66 5,66
15 | 1959 14,4 4,73 473
16 | 1960 18,0 3,43 3,43
17 | 1961 10,3 3,29 3,29
18 | 1962 23,6 4,98 4,98 =
19 | 1963 11,0 2,54 2,54 8
20 | 1964 3,78 0,75 0,75 E
33 | 1977 | 122 3,28 3.28 g
34 | 1978 29,2 6,88 6,88 ~
35 | 1979 17,2 4,14 4,14
36 | 1980 17,3 4,70 4,70
37 | 1981 20,9 4,81 4,81
38 | 1982 20,5 4,29 4,29

Tax ske Kak W MPHU HATMYUN JJTUHHOTO psijfia HAOIOMCHHH, B Kade-
ctBe pacuetHoro 3Hadenus ortHomieHus (Cy/Cv) mpuHHMaercs ero
cpe/iHee 3HAa4YeHHE M0 OyvKalmmM 3-4 MyHKTaM TUApPOMETpHYe-
CKOH ceTu ¢ HanOoJiee MPOAOIKUTEIBHBIMY PsiaMy HaOmoAeHUN (U
okpyriennem o 0,5). B paccmarpusaemom nmpumepe C/Cv =1,0.
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O BoccTaHOBAEHHAA YacTb pAaa W 1CXOAHbIM pAag,

8,0
7.0 T
6.0 -
50 1

40 1 Feearl H
30 1 H B

Pacxon Boabl, M3/c

2,0
1,0

0,0
1945 1950 1955 1960 1965 1970 1975 1980

Puc.6. XpoHonoruueckuii rpaduk CpeTHETOIOBBIX PACXOI0B BOIBI
pacuerHoi peku, p. Jhxa — x. denunnaHoBo.

2.2.8. C wucnons3oBaHueEM MMOJIYYCHHBIX CTATUCTHYCCKUX XAPAKTCPUCTUK
paccunTatb OpAWHATHI aHAJIMTUYECKOH KpI/IBOﬁ 00ecCIIe4ueHHOCTEN
Kpumkoro-MeHnkenss W MpencTaBUTh HUX B TaOJUYHOM BUJE
(tabn.17).

Tabauya 17

OpauHaThl AaHAJUTHYECKOH KPUBOii o0ecnieuenHocTeil Kpuukoro-Menkest
JJIsl CpeIHero10BbIX PacxoaAoB BoAbl, p. Jlxka — 1. PenuuuaHoBo
(pacuer no yniunennomy psaay, Q., = 3,89, Cv=0,40, CJ/C,=1)

P,% | 01 1 5 10 25 50 75 90 95 99 | 999

kp 2,70 (216 | 174|154 12309 |0,71|053|045 030 0,19

Qp | 105|842 |6,78 | 6,00 | 479 | 3,69 | 2,75 | 2,07 | 1,74 | 1,18 | 0,75

2.2.9. IlocTpouTb 3MIIMPUYECKYIO U aHAJUTUYECKYIO KpHBbIE oOecrieueH-
HocTel (puc.7).
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Puc. 7. OMnupuueckas 1 aHATUTHYECKAs] KPUBBIE 00ECIIEYEHHOCTE! CpeTHETOJOBBIX
Pacxo/10B BOABI B MOAYIBHBIX KoddduimenTax, p. Jhxa — 1. @emunuanoBo
(pacuer no ymmuensoMy pany; Qg = 3,89, Cv=0,40, C/C, =1).

2.3.Pacuer CPEIHET0JIOBEIX PACX0A0B BOJBI PA3IMIHON 00€eCIIeYeHHOCTH
OpH OTCYTCTBHUH JAHHBIX THAPOMETPHUYCCKUX Ha6.]'IIOZ[eHI/II‘/'I

2.3.1. Ilpu oTcyTcTBMM [aHHBIX THIPOMETPUYECKUX HAOIIOJECHUN st
oTpeJiesIeHNsI HOPMBI TOJJOBOTO CTOKa M K03(duIeHTa BapHaluu
OCHOBHBIM METOJIOM SIBJISIETCS. METO/] TIPOCTPAHCTBEHHOW MHTEPIIO-
asiian (eMm. 1.1.3). Koaddurment Bapuaium, Takke Kak U HOPMY
CTOKa MOYXHO KapTHPOBATb.

B Hactoseit pabote gomyckaeTrcs NpUHATH B KadecTBE pac-
YEeTHBIX TapaMeTpoB HOPMY CTOKa M KOX(PQUIIMEHT BapHallUd IO
OJIHOMY aHajory. B paccMaTpruBaeMoM mpumMepe:

q=0, =539 n/c kv’ C,=C,,=038;
Q=0q,F10°%; Q=539-619-10" =334nm’c.

2.3.2. Tak e KaK U B MPEIbIAYIINX CIy4asx, B KAUeCTBE PACUETHOTO 3Ha-
yenns otnomienus (Cy/C,) mpuHUMAaeTCS ero cpeiHee 3HAUYEHHE IT0
OmwkadmmM 3-4 MyHKTaM THIPOMETPHYECKOH ceTh ¢ Hambonee
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MPOAOJDKUTENBHBIME PSiAaMy HabmoaeHui (1 okpyriaerneM 1o 0,5).
B paccmarpuBaemom npumepe Ci/C, =1,0.

2.3.3. C ucrnonp30BaHWEM IOJYYCHHBIX CTATHCTHYECKHX XapaKTEPUCTHK
paccyuTaTh OpPAWHATHI AHATUTHYCCKON KPHUBOW OOCCICUCHHOCTEH
Kpunkoro-Menkenss W TPEACTaBUTh WX B TAOJUYHOM BHC

(Tab61.18).

Tabauya 18

OpanHaThl aHAIMTHYECKON KPHBOii o0ecnieyenHocTeil Kpunkoro-Menkesst
AJIs1 CPeTHEr010BBIX PAcXo/i0B BOAbL, pP. JIxka — 1. DenuuaHoBo
(pacyeT npu OTCyTCTBUH AaHHBIX Habonenuii, Q. = 3,34, Cv=0,38,CJ/C,=1)

P,% | 01 1 5 10 25 50 75 90 95 99 | 99,9
k, [233]198 166 151 |125|097 072|052 | 042|026 | 0,14
Qp | 7,77 | 6,60 | 556 | 505 | 417 | 3,26 | 2,42 | 1,75 | 1,40 | 0,87 | 0,45

2.4. BeiBObI

B 3axmrouenue 3Tol yactu paboThl 3aMIOJHUTH CBOJIHYIO Tadmuiy 19.
Ha ocHoBaHnm aHanm3a TaOJIUIIBI IPOBECTH CPAaBHEHHE CTATUCTUYECKHX Xa-
PAaKTEPUCTUK M PACYETHBIX PACXOOB, OIYYSHHBIX PA3HBIMH METOIAMHU.

Tabauya 19
XapakTepucTHKH FOI0BOr0 cTOKA pekn Jlika — 1. DeTHIHAHOBO,
paccYydTaHHbIE PA3IHYHBIMH METOAAMHU
Merton pacuera ~ T
TOA pacaer Q | ¢ Cs | Qe | Qsoos | Qosss
, | G 3 3 3
m/c | n/c km Cv M7/C | M/C M/C
[lo nmeromenycs (KopoTKOMY) PARY | 355 | 569 | 043 | 1 | 634 | 330 | 1,46
HaOJII0ICHUI
IyTeM npuBeneHHs] K MHOTOJIETHEMY
MEPUOY C UCTIONB30BAHUEM PEKHU- 3,85 6,22 0,39 1 - - -
aHasora (pacyert o Gpopmyaam)
IyTeM npuBeneHHs] K MHOTOJIETHEMY
MIEPUOY C UCTIOIb30BAaHUEM PEKH- 3,89 6,28 0,40 1 6,78 | 3,69 | 1,74
aHasora (¢ yJUIMHEHHEM psaaa)
[lpH OTCYTCTBHH JAHHEIX y 334 | 539 |038| 1 |556] 326 | 1,40
THAPOMETPUYCCKHUX HAOIOICHHI
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Kontposannasi padora Ne 2
«PacueT BHyTPHUI010BOr0 pacnpeaejeHus CTOKa

Pacuer BHYTPUroMOBOrO pacIpeleNiCcHus CTOKa MPEICTaBISIET COO0U
KOJMYECTBCHHYIO OIICHKY pachpeeeHIs] PpEYHOr0 CTOKa MO Ce30HaM U Me-
csamam roga. CBeneHNs] 0 BHYTPUTOJIOBOM PACIIPENIEIEHHH CTOKa HEOOXOIH-
MBI TIPH IPOEKTHPOBAHWN BOJOXPAHMIINIL, IS ONEHKH OajaHca MPHUTOKA H
noTpeOIcHUSI BOJIBI, TIPU Pa3pabOTKE MPOCKTOB MPOMBIIIICHHOIO U XO03s5H-
CTBEHHOT'O BOJIOCHA0KECHHSI.

[Ipu pacdere BHYTPUTOMOBOTO pACIIPENEICHUS CTOKA PaccCMaTpHUBa-
IOTCSI CPEAHEMECSYHBIC PACXOJIbI 32 BOJAOXO3SHUCTBEHHBIC TOMABI. 3a Hadajo
BOJIOXO3SCTBEHHOTrO T'Ojla MPUHUMAETCsl HanOoJiee paHHss JaTa HacTyIulie-
HUSI MHOTOBOJHOH a3kl ¢ OKpYTIIEHHEM 10 Mecsmna. Ha mpakTuke 3a Hagao
BOJIOXO3MCTBEHHOT'O I'0/Ia IPUHUMAIOT MIEPBBIM MECSII, IJIsI KOTOPOTO Ccpe-
HSII MHOTOJICTHSSI BEJIMYMHA MECSYHOTO Pacxojia MPEBLIIIAeT HOPMY TOJ0-
BoTO cToKa. st OombIeit gactu Tepputopun Poccnn Hanbonee MHOTOBO/I-
HOW a30il sSBISETCS BECEHHEE IOJOBOJBE, H, CIENOBATENHLHO, BOOXO3SH-
CTBEHHBIN T0Jl HAYMHACTCS C HAYaJIOM BECHHI. B oTimume oT KajleHJapHOTO
roJla, BOJOXO3IHCTBEHHBIN T'0J] HAYMHAETCS B Pa3HbIE CPOKU B PA3IMYHBIX
KIIMMaTHYECKUX 30HaX. Tak Ha Oonblel yactu ceBepo-3anana ETP Bomoxo-
3AUCTBEHHBIA ToJi HaunHaercs ¢ 1 ampens, a B Bocrounoit Cubupu — ¢ 1
Masl.

Booxo3siicTBeHHBIN TOJl AETUTCS HE HA YEThIpe, a Ha TPHU CE30HA —
JIBa CMEXKHBIX CE30HA, CO CXOJHBIMH YCJIOBUSMH (OPMHPOBAHHS CTOKA,
00BeIUHSAIOTCS] B OJIUH cocTaBHOM. {51 ceBepo-3anmaga ETP cxoxnsie ycio-
BUs (POPMHUPOBAHMS CTOKA HAOIMIOAAIOTCS JIETOM W OCEHBbIO. B 3TH ce30HBI
CTOK peK (GopMHpyeTcs 3a CYET TPYHTOBOTO MUTAHUS M KHUJIKUX OCAJIKOB.
IIosToMy U1l 1aHHON TEPPUTOPUU COCTABHBIM CE30HOM SBIISIETCS CE30H
«JIeTO-0CEHb». BecHOl peka muTaeTcs TIIaBHBIM O0pa3oM 3a CUET TasHUS
CHera, a 3MMOU Mepexo/IUT MPEUMYILIECTBEHHO Ha TPYHTOBOE NuTaHue. ['pa-
HUIIBI CE30HOB HAa3HAYAIOTCSI €IMHBIMU JIJIST BCEX JICT.

JIBa CMEXHBIX Ce30HA, KOTZa CTOK JUMHTHPYET HoTpebiieHne, 00b-
EIUHSIOTCS B IUMUTUPYIOLIUN NEPHUO/I, CIEAOBATEIbHO, HEMUMUTUPYIOIINMA
MIEPUO]T BCET/Aa COCTOUT U3 OJHOTO CE30HA.
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BryTpr muMuATHpYIOIETo meproja BEIOMpASTCs TUMUTHPYIONIUI ce-
30H. CrieoBaTenbHO, IMMUATHPYIOIINN TIEPHUOJT COCTOUT U3 JINMUTHPYIOIIETO
Y HEJIMMUTHPYIOILETO Ce30HOB (puc.l).

Ha3nauenue nMMUTUPYIOIIETO MEpUOJia U CE30HA 3aBUCHUT OT KOH-
KpeTHOH 3a1auu. Tak Ui CebCKOro X03CTBA TMMUTHPYIOIIUM CE30HOM B
OOJBIIMHCTBE CITy4YaeB SBISETCS «JIETO-OCEHBY, a IS HyK]l BOJIOCHAOKESHHS
JUMUATHPYIOIUM OyJIeT caMblii MaJOBOIHBIN CE30H B TOAy (U1 MHOTHX pe-
THOHOB Poccuu — 510 3uMa).

HenVM. nepwvon

| BecHa NMUTUPYIOWMIA Nepuon

HENVM. Ce30H
~J  numunT. cesoH

| J1eTO - OCEHb |

3nMa

Yo ___V__

* e e —

vV VvV Vvi vl vl IX X XI XL I 11l

Puc.1. Cxema pa30HUBKU BOJOXO3SHCTBEHHOTO TO/1a HA CE30HBI M IEPHOBI IIPU pacueTe
BHYTPHIOI0BOTO PACIIPE/ICICHHUS CTOKA.

Pacder BHYTPWUTOIIOBOTO pacHpeieNiecHus CTOKAa B COOTBETCTBUHU C
JICHCTBYIONUMHA HOPMATUBHBIMH JOKyMEHTaMH [4] MOXHO MpPOU3BOINUTH
OJIHUM M3 TpPeX METOJOB: 1) KOMIIOHOBKM CE30HOB; 2) pEaJbHOTO TOa;
3) cpenHero pacrpeesieHus] CTOKa 3a TOJIbl XapaKTePHOH Ipajalii BOJHO-
CTH.

IToMuMO XpOHOJIOTMYECKOTO OMUCAHUSI BHYTPUTOJIOBOTO pacmpese-
JIEHHsI CTOKa (KaJleHJapHOe pacIpe/ieieHne), B MPaKkTHKe pacueTOB UCIIOIb-
3yeTcsl U HeKaJeHJapHOoe pacrpeaeseHne B (opMe KPUBBIX MPOJODKUTENb-
HOCTH CYTOYHBIX PAacXOJOB BOJbl. DTH KPHUBBIC IMOKa3bIBAIOT MPOIOIKH-
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TENBHOCTh CTOSTHHSI BHYTPHU T'OJ[a PACXOI0B BOJIbI, PABHBIX HIJIM MPEBBIIIAI0-
KX 3aaHHYIO BEITHYHHY.

B nanHol padote Tpedyercs: 1) BBIMOJHHUTH pacyeT BHYTPUTOIOBOTO
pacmpeneneHus cToka s roga 90%-Hoi 00eCreueHHOCTH METOI0M «pe-
aJIbHOTO TOfa»; 2) MOCTPOUTH IBE KPHBEIE IPOJODKUTEIBHOCTH CTOSHIS
CYTOYHBIX PACXOJOB BOJBI — JUISl PEATHLHOTO MajJOBOIHOTO TOda U OCPE.-
HEHHYIO KPUBYIO.

Jlnist BBITIOJTHEHUST PA0OThI CTyICHTAaM HEOOXOIUMO U3Y4UTh TEOPETH-
YeCKHil MaTepual 1o TeMe «BHyTpUroIoBoe pacipeie/icHue CTOKay U 3HATh
OTBECTHI HA KOHTpOJ'H)H])Ie BOHpOCbI 110 3TOI\/'I TEME.

JIyis WILTIOCTpAIIMK U3J1araeéMoro MaTepuana B KauecTBe MpUMepa Mc-
HOJIB3YFOTCSI CPETHEMECSIYHbIE PacXo/Ibl BOAbI peku p. JIyra — cr. Tonmade-
BO 3a 1921-1986 rr.

1. PACYET BHYTPUT'OJIOBOI'O CTOKA METOJIOM PEAJIFHOI'O T'OJIA ITPU
HAJIMYMU JAHHBIX TUPOMETPUYECKIMX HABJIIOJIEHUIA

1.1. JInst BEIMONHEHUs 3TOM pabOTHl HEOOXOIMMO BBITUCATH CPEIHEMECTd-
HBIE PAaCXO/bI BOJIBI IT0 PACYETHON peKe 3a MMEIOUIICS mepro;] Habmo-
neHuit (He menee 15 mer).

1.2. OGocHOBaTh W HA3HAYUTH TPAHUIIBI BOJIOXO3SHUCTBEHHOTO Io/la JIMMH-
TUPYIOLIETO MEPHOJIa U JIMMUTHPYIOIIETO CE30Ha.

B npunoxennn 2 npuUBOJIATCS OPUEHTUPOBOYHBIC TPAHMIIBI Ce-
30HOB JUIS pa3iM4HbIX paiioHOB Poccum. Kak BumHO M3 Tabmuil mpo-
JOJDKUTENBHOCTD OTACIBHBIX CE30HOB B Pa3HBIX reorpapuuecKkux 30Hax
MOXKET COCTaBJISITH OT 2 70 7 MecsIeB. bonee TOUHO TpaHUIIBI CE30HOB
JUIST KaXJO0ro peruoHa OO0OCHOBaHBI B CHpaBOYHMKAx «Pecypchl mo-
BepxHOCTHEIX Bog CCCP».

1.3. B kauecTBe JUMUTHPYIONIETO CE30HA MPHUHATH HanOOJIee MaOBOIHBIN
CE30H.

1.4. CoctaBuTh TaOIUITy MECSYHBIX PACXOJIOB BOJBI 32 BOJAOXO03SHCTBCHHBIE
TOJIbI C pa30MBKOI Ha TIEPUOJIBI U CE30HBI.

1.5. JIyst KaI10r0 BOIOXO03SHCTBEHHOTO T'O/[a PACCUUTATh CYMMBI MECSUHBIX
pacxomoB 3a roa — 2 Qr, IMMUTUPYIOMIKA 1epuo — 2 .Qun M JIMMHUTH-
pyrouii ce30H — 2 .Qyc (Tabim. 1).

34



Tabauya 1

PacueT MecSIYHBIX CYMM PacXo0/10B 32 BOJ0XO035iiCTBEHHBIN IO/, TUMHTHPYIOIIHI1
nepHo] ¥ JUMHTHPYIOIHIi ce30H 13 p. JIyrn — ct. Toiimaudeso, Q m/e

IHeaumuTupyomui JIMMUTHPYIOIIUI TTEPUOJ
i Ton flepron Henumutupyrommii ce30H Humuz:fo};{mmnﬁ z Qr Z an Z QJ‘[ c
IV [V [ VI [VIHIVIIIX | X [ XI[XI]| I 1|
1 2 3 4 5 6 | 7 8 9 |10 |11 )12 |13 |14 15 16 17
1 |1921-22| 164 | 42,5 (16,9 |17,3|16,5(14,2|21,5(24,9|12,2|12,1{12,6(15,6| 370 147 52,5
2 |1922-23| 221 | 250 | 44,7 |28,0{48,0(23,3|26,9|56,0|36,3|/16,3(13,5|13,3| 777 262 79,4
3 |1923-24 (50,6 | 136 | 93,8 |49,5(23,8|27,9(52,5( 110 |50,6(35,8|19,3|20,9| 671 390 127
51 |1971-72 | 234 | 70,2 | 29,8 |18,8|12,7|12,5(15,3|16,7| 15 | 12 | 11 [14,8| 463 129 52,8
52 [1972-73199,6 | 52,2 | 18,4 | 96| 7,6 | 8,3 [11,8|13,1|14,9| 9,1 | 8,2 |13,3| 266 95,9 45,5
53 [1973-74| 36 |27,6|129|82| 71| 10 (13,4|17,7|16,4(16,8|153|16,1| 198 121 64,6
54 |1974-75| 66,6 | 76,7 | 37,2 |35,8(/79,3|31,4| 29 |555|59,6| 91 |44,2|50,7| 657 477 246
55 |1975-76 | 162 | 44,2 | 18,2 |13,1|11,5| 9,7 (12,3|11,9|129|14,3|12,3(12,6| 335 111 52,1
56 [1976-77| 103 | 93,3 | 37,6 |36,3|18,2|19,6 (17,2| 21 | 28 [18,2|13,1|17,9| 423 190 77,2
57 [1977-78| 150 | 80 |22,1| 15 | 17 |14,2|26,8|43,6| 32 [16,9|14,1|21,3| 453 201 84,3
5g |1978-79 | 166 | 65,2 | 18,8 |22,6|34,8|51,2(46,8| 60 |458|20,9|18,1{19,7| 570 320 105
59 [1979-80| 118 | 107 | 18,7 | 16 18,4|18,8(20,4|23,3|43,2(19,7|16,5|16,4| 436 193 95,8
60 |1980-81| 98,3 | 105 | 22,4 |18,8(21,7|24,4|30,3|52,6|58,6(39,1|25,927,8| 525 299 151
61 [1981-82| 150 | 81,7 | 36 |22,6/16,9|22,4|41,3|77,4|55,6(38,6| 30 (36,8 609 342 161
62 |1982-83 | 230 | 77,2 | 28,2 |125,5(17,9|21,9(32,4|66,5|50,9|53,3|45,3(34,1| 683 348 184
63 |1983-84 | 194 | 55,6 | 32,6 |20,517,2|15,4|21,4|33,2|36,9(54,8|34,2|26,7 543 260 153
64 |1984-85| 210 | 59,2 | 25,6 |16,8(14,4|20,5(39,2|50,5|32,4(19,3|15,6(18,4| 522 227 85,7
65 | 1985-86 | 107 | 131 | 36,4 |27,4|22,7|27,6(50,7|70,3|36,4|28,6|24,1(24,8| 587 313 114
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1.6. Ins psijma cymMM pacxoJioB 3a BOJOXO3SHCTBEHHBIH roj (KonoHkal4 B
Tab1.1) paccuynuTaTh CTATUCTHYCCKUE XapaKTEPUCTHKH, ITOCTPOUTH IM-
MUPUYECKYI0 U aHAIUTHYECKYIO KpHBBIE O0ECIEYeHHOCTH M OIpene-
JUTH CyMMY PacxoJOB 3a BOAOXO03siicTBeHHBIN rox 90%-Hoii obecrie-
yeHHOCTH (puc.2, Tabi.2). B xauecTBe pacyeTHOTO MPHHSITH dMITHPHYIC-
ckoe otHomrenue Cy/C, ¢ okpyriernem 10 0,5.

30 [ —
®  Smnupuyeckas
2,5 —— Kpuukoro-MeHkena —
g
§20
ES \
e~ T
%1’5 ...
I}
% ey
'3
<
=10
2 T
=
§ 0,5 \ *
* \0\\
~—_

0'00,01 01 051 35 10 20 3040506070 80 90 9597 99 99,9 99,99

Obecneuennocmo, P %

Puc. 2. Dmnmpuueckas ¥ aHaIMTHYECKast KPUBBIE 00eCIEYeHHOCTEH CyMM MECSYHBIX Pacxo-
JIOB 32 BOJOXO3SMCTBEHHBIN TOJl B MOIYJIBHBIX KO3 duuuenTax, p. Jlyra — cr. Tonmmageso.

Tabauya 2

CraTncTHYecKHe XapaKTePUCTHKHU PSAla CyMM MeCSIYHBIX PacXo10B;
p. Jlyra — ct. ToimaueBo

Cpennee CJ/C
3qu G Cy Cs s Ko (2Qr)oon
SMITMPHYECKOE | PAcueTHOe
515 0,30 0,15 0,51 0,50 0,61 316

1.7. CocraBuTh TaONHIly paHKUPOBAHHBIX CYMM MECSYHBIX PACXOJIOB 3a TOJ
— 2.Qr, TUMUTHPYIOLUMH TEpUOA — 2> Qy ¥ JUMHTHPYIOIIHH CE30H —
2Qnc ¢ yKasaHWEM BOJOXO3SHCTBEHHOTO Toja, KOTJa 3Ta CyMmMMma
HabOmroanack (tadi.3).

36




Tabauya 3

PaH:knpoBaHHBIE CyMMBbI MeCSTYHBIX PACX0/0B 32 BOA0X035iiCTBEHHBIIi I0/1,
JIMMUTHPYIOILHUi IepHOJ U JIMMHTUHPYIOIHUI ce30H 1 p. JIyru — ct. TosimaueBo

el e | 3 | e | $Qu | ron | ¥Q. | rox

1 2 3 4 5 6 7 8

1 1,52 876 1928-29 581 1928-29 246 1974-75
2 3,03 828 1924-25 483 1935-36 209 1960-61
3 4,55 807 1926-27 477 1974-75 184 1982-83

42 | 63,6 465 1937-38 199 1940-41 84,3 1977-78
43 | 65,2 463 1971-72 193 1979-80 | 821 1956-57
44 | 66,7 454 1969-70 193 1968-69 79,4 1922-23

45 | 68,2 454 1933-34 190 1976-77 78,2 1967-68
46 | 69,7 453 1967-68 189 1952-53 77,2 1976-77
47 | 712 453 1977-78 165 1956-57 75,8 1951-52
48 | 72,7 448 1961-62 161 1955-56 74,2 1955-56
49 | 74,2 447 1949-50 158 1967-68 65,0 1947-48
50 | 758 436 1979-80 147 1921-22 65,0 1968-69
51 | 773 423 1976-77 146 1946-47 64,6 1973-74
52 | 788 402 1952-53 143 1951-52 59,2 1945-46
53 | 803 393 1947-48 133 1938-39 59,0 1938-39
54 | 818 390 1954-55 131 1963-64 58,4 1969-70
55 | 833 370 1921-22 130 1947-48 57,5 1964-65
56 | 8438 357 1944-45 130 1969-70 54,4 1946-47
57 | 864 347 1963-64 129 1971-72 52,8 1971-72
58 | 879 335 1975-76 126 1959-60 52,5 1921-22
59 | 894 309 1965-66 121 1973-74 52,1 1975-76
60 | 90,9 288 1940-41 111 1964-65 | 498 1963-64
61 | 924 266 1972-73 111 1975-76 | 48,7 1965-66
62 | 939 259 1964-65 107 1965-66 | 455 1972-73
63 | 955 213 1938-39 106 1944-45| 453 1959-60
64 | 97,0 198 1973-74 | 959 1972-73 | 448 1944-45
65 | 985 185 1939-40 95,3 1939-40 36,6 1939-40

MasoBojHast rpyra

1.8. Paccuntarh SMIupuyecKyr0 00ECIEYeHHOCTh CYMM PacXooB Io ¢op-
myne P =[m/(n+1)JL100% (xomnonka 2 B Ta61.3), TIe M — HOPAAKOBEIi
HOMEp CYMMBI B PAaH)KUPOBAHHOM Psiy; N — JUTMHA psja.

1.9. Beimenuts B Tab1.3 ManoBoauyio rpymmy (P > 66,7%).
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1.10. B masnoBOAHO¥ TpymIe BeIOpaTh peanbHbIA BOAOXO3SHCTBEHHBII TOJI,
JUTSL KOTOPOTO 00ECTIEYeHHOCTh CYMM MECSIYHBIX PAacXO0B 32 BOJIOXO-
35IUCTBEHHBIN IO/, TUMUTHUPYIOIIUNA NEPUOJ U JIUMUTUPYIOIIUI CE30H
HaunOoJee OJM3Ka K pacueTHON 00ecreueHHOCTH (B JAHHOM CIIy4ae 1o
ycnoBusM 3aaanust P = 90 %). st 00beKTUBHOTO BBIOOpA pacyeTHo-
r'0 Tojla UCIIOJIb3yeTCs Kputepuit AP:

AP = (P - P900/o)2 + (P — Pgo%)2 + (P — Pgo%)za 1)

rae Pgoy, — pacueTHast obecrieueHHOCTh; Pr, Py, Prc — aMnupuueckue
00€CIeYeHHOCTH CYMM PacxXoJOB COOTBETCTBEHHO 3a TOJl, JIMMHUTH-
PYIOLIMI NEpUO U IUMUTHPYIOMIMI CE30H B KOHKPETHOM BOJOXO351M-
CTBCHHOM I'OAy. B kauectBe PacyCTHOTO IMIPUHUMACTCA T'Oa, AJIs1 KOTO-
poro AP sBnsieTcss MuHMManbHBIM. Pacuer AP mpencraButh B Tab-
JauYHOM BHIE (Tabi.4).

Tabnuya 4
Pacuet kputepusi AP 1J1s1 MaJIOBOHOI TPyNINBI JeT
Oobecmeuennocts, P%
B/X TO1 JIUMUTHPYIOIIETO | JTUMHTHPYIOIIETO 4P
pacuetHas | B/X roia
nepuoja ce30Ha
1967-68 90 69,70 74,20 68,20 1137
1976-77 90 77,30 68,20 69,70 1049
1947-48 90 80,30 83,30 74,20 389
1921-22 90 83,30 75,80 87,90 251
1944-45 90 84,80 95,50 97,00 106
1975-76 90 87,90 92,40 89,40 11
1965-66 90 89,40 93,90 92,40 21
1972-73 90 92,40 97,00 93,90 70
1964-65 90 93,90 90,90 83,30 61
1938-39 90 95,50 80,30 80,30 218
1973-74 90 97,00 89,40 77,30 211
1939-40 90 98,50 98,50 98,50 217

B paccmaTtprBaeMoM MpUMeEpe B KaueCTBE PacuyeTHOrO MPUHHUMAETCS
1975-76 BOMOXO3AHUCTBEHHBINA TOM, M1 KOTOpPOro 3xHauenue AP mu-
HuMasbHOe (AP =11).
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1.11.

1.12.

1.13.

1.14.

CpemueMecsTyHbIe pacXo/Ibl BRBIOPAaHHOTO TOAa-MOJCIH BEIPAKAIOTCS B
MPOIEHTaX OT CYMMBI MECSIIHBIX PAacXOOB 332 BECh BOJOXO3SHCTBEH-

ublit rox (2Qr ):
R =(Q/2Qr)100% )

rae Qj — cpeHeMeC YHBIN pacxol i-TOro Mecsia rojia-MoJIeIH.
Pesynbrater 3anmcats B Tabnuiy 5 (ctpoku 1 u 2).

B nmocneanroro stueliky Tperel (IocieaHe) CTPOKH TaOIHIbl S5 3ammu-
CBIBAaETCS pacdeTHas TO0Basi CyMMa MeECSUHBIX pacxomoB 90%-Hoi
obecrieueHHOCTH ((ZQ)gos M3 TA0MI.2).

OKOHYATEIbHO PACYeT BHYTPHIOJOBOTO PACIPEICIICHUS CTOKA IPO-
U3BOAMTCSA 10 hopmyiie

Qp,i = (Ri /100) : (ZQr)go% 1 3)
rae Q, i — cpeIHeMecSYHbIH PacXos i-Toro Mecsia Ui rojia pacyer-
HOH 00ECIICUEHHOCTH;

Pe3ynbTaThl 3aMUCHIBAIOTCS B TOCIIEIHIOI CTPOKY TaOIHIIBL 5.
[lo maHHBIM TaONHIIBI 5 TOCTPOUTH pacueTHBIN ruaporpad (puc.3).
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Puc.3. PacueTHOE BHYTPHTOI0BOE pacIpeielieHne CToka s rojga 90%-Hoi
obecnieuennocty; p. Jlyra — cr. Tonmaueso.
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Tabauya 5
PacueTHOE BHYTPHIO10BOE pacnpeneenne cToka 1js roga 90%-noii obecrmedeHHOCTH
10 MO/ eI PeaTbHOro BOA0X03siicTBeHHOro roaa ajs p. JIyru — cr. Toamadeso,
pacxonsi B M/c

Hemumutapyouuit JIMMUTUPYIOILINU TTIEPUOJ
Xapaxtepucritka B/x nepron Henumutupyromuii ce30H JIuMUTHpPYIOWHH Ce30H Cynma sa
roga rog
v \% VI VIl | VI IX X Xl X1 | 1 11
lCoa-monens
1975-1976 162 | 442 | 18,2 | 131|115 | 97 | 123 | 119 | 129 | 143 | 123 | 126 | 335
R, % 484|132 | 54 | 39 |34 |29 |37 |36 |39 ]| 43|37 | 38| 100%
P:c:eng(;;n rox, 153 | 41,7 | 17,2 | 124|108 | 9,1 | 116 | 11,2 | 12,2 | 135 | 11,6 | 11,9 316
Tabauya Sa
IIpouenTHOE pacnpesesieHHe CTOKA MO ce30HaM Is1 roaa 90-%-Hoii odecnieyeHHOCTH
Henumurupyrommuii nepuon HenumuTupyronmit ce3on JlumuTHpyOMmMii ce30H o
(V- VI) (VIT = X1) (xil - 1) Cymma 33 oz, %
67 17,5 15,5 100

3ameuanue. MeToJ peabHOTO r0j1a MOXKHO NMPUMEHSTh U MIPH OTCYT-
CTBHHM JAHHBIX THIPOMETPUUYECKHX HaOMIoAeHUH. B 3ToM cityuae Bech pac-
YET BEJIETCS M0 JaHHBIM PEKH-aHAJIOTa 32 UCKIFOYEHUEM ITOCJIETHETO dTarna.

[Ipu 3amonHeHUH TOCIIEHEN CTPOKU TAOIHUIBI 5 MCTIOIB3YETCS Cpel-
HET0JIOBOM pacxojl Bojbl P %-Hol 00ecrie4eHHOCTH pacueTHON peKH, MOoy-
YEHHBIN IO METOAMKE, KOTOpasi MPUMEHSIETCS IPH OTCYTCTBUU JaHHBIX TH[-
poMeTpuueckux HaOmoeHnid. [Ipr 3ToM mepexoj K pacueTHON cymMMe Me-
CSIYHBIX PAcX0JI0B OCYIIECTBIISIeTCs 1Mo GopmyIe

(ZQF)P% = 12Qpq, (4)

1.15. Bwsi600bi. Ha 0CHOBE BBHITIOTHEHHBIX PACcUETOB JIaTh KPATKYIO XapaKTe-
PUCTHKY BHYTPHUIOJOBOrO paclpeie/icHHs CTOKa Ha PacueTHOW peKe.
OTMeTHTh Kakas J0Jsi CYyMMapHOI'O CTOKa HPUXOIMTCS Ha KaXKbIH
CE30H.
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2.

2.1.

2.2.

2.3.

2.4.

[TOCTPOEHUE KPUBBIX IMPOJOJDKUTEIBHOCTH CTOSIHUAS CYTOUHBIX
PACXO/JIOB BO/IbI

N3 Tabnumpel «CpeHue U XapaKTEpHBIC PACXOJIbl BOJBDY CIIPABOYHM-
ka OI'X 11l peabHOTO MaJOBOJHOTO T0JIa BBIKCATH PACXOJBI TPO-
nmomxuteabHocThIo cTostHus 30, 90, 180, 270, 355 cyTok, a Takke
HauOONBIIUI pacxo] (MTPOAOKUTEIILHOCT €r0 CTOSIHUSA 1 CYTKH) U
HAaUMEHBIINH pacxo]l (MPOAODKUTENIEHOCTE CTOSHUS — 365 CyTOK).
JlaHHBIC 3amKcaTh B MEPBYIO CTPOKY TaOmmiel 6. B 3Ty ke cTpoky
TaOJIMIIBI 3aIIKCATh CPEIHEr00BOM pacxo. B kauecTBe MaloBOTHOTO
rojla MOJKHO BBIOpaTh JIF000H KaJeHIaPHBIN T'0Jl, y KOTOPOro CpeaHe-
TOJIOBOM PACXO/1 CYIIECTBCHHO HUXKE HOPMBI.

Bo BTOopyro cTpoky TabmuIpl 6 BBIIHCATH T€ YK€ XapaKTEPUCTUKU
OCpEeIHEHHBIE 32 MHOTOJIETHHH Tepuoa (CM. CTpOKa «CpPEeIHUN» B
cnpaBouyHuke OI'X).

[lo maHHBIM TAOIUIBI 6 TOCTPOUTH KPHUBBIE TTPOAOIKUTENIEHOCTH CTO-
SIHUST CYTOYHBIX PacXoJI0B BOEI (pHc.4-5).

Ha rpadguku HaHECTH JIMHUK CPEIHETO0BBIX PACX0JI0B BOJIBI.

Tabauya 6

OpaMHATHI KPUBBIX NPOI0JKUTEILHOCTH CTOSTHUSA CYTOYHBIX
pacxoaoB BOAbI, m¥e

2.5.

IMpoaomKNTENEHOCT CTOSTHHS, CYT

XapaKtepuoTHKa rofia Qur 1 30 | 90 | 180 | 270 | 355 | 365

MarnoBoausiif, 1973 r. 150 | 414 | 328 | 17,7 | 120 | 8,47 | 7,04 | 6,81

OcpenHeHHas KpuBas 43,9 | 310 111 | 42,3 | 23,1 | 16,8 | 125 | 11,7

s kaxzmoro roga paccyutaTbh KOA(QQHUIMEHT €CTECTBEHHOH 3apery-
JIUPOBAaHHOCTH PEKH:

Q= fl/ fy, (%)

rae f; — mnomans moarpaduka Hwke cpemaHero 3Hadenus; f, — ooOmias
wiomaab noarpaguka (cM. puc. 6).
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2.6. Bwi6oowi. [Ipoananu3upoBaTh MOIYYEHHBIE KPHUBBIE MPOIOIDKUTEIH-
HOCTH CTOSHHSI CYyTOYHBIX pacxofoB. OTMETHUTbH: KaK 3aBHCUT KO3(-
(ULMEHT eCTeCTBEHHOM 3aperyIMPOBAHHOCTH OT BOJHOCTH PEKU?

PEKOMEHIAIIMU ITO BBIITOJIHEHHUIO KYPCOBOTI'O ITPOEKTA

KypcoBoil mpoeKT BBINONHSAETCS Ha 3aBEPIIAIOIIEM 3Tare H3y4eHUs
MepBON YacTH AMCUUIUIMHBI «l naponorndyeckue pacuersl». Kypcooil npo-
€KT BBINOJIHAETCS Ha TeMy <« WIpPOJIOTUYECKUN OYEPK PEKH...B MYHKTE...».
OCHOBHOM 3a1auell KypcOBOr0O MPOCKTUPOBAHMUS SIBIISIETCS 3aKPEIICHUE Me-
TOJIOB ONPENEICHHUS PACUETHBIX TUAPOIOTUIECKUX XapaKTEPUCTUK, KOTOPBIE
HEOOXOUMBI CIEIUATUCTY-THAPOIIOTY B €ro IpakTHieckoi padote. [Toaro-
TOBKE KypCOBOI'O MPOEKTa IMPEALIECTBYET BHINOJIHEHHE KOHTPOIBHBIX padoT
Nel m No2. PacuerHple MaTepuanbl KOHTPOIBHBIX PabOT MOTYT OBITH HC-
MOJIb30BaHBI B KYpPCOBOM IPOEKTE.

Brei6op oObekTa HccienoBaHuid (PacueTHOW PEKH) OCYIIECTBISCTCS
KaXIIbIM CTYIEHTOM B MHIMBHyaJbHOM MOPSIKE 0 COTIACOBAHUIO C Ipe-
nojaBareneM Kadeapbl THIPOIOTHH CYIIIH.

KypcoBoii mpoeKT MOMKHBI ObITH MPEJICTaBICH Il IPOBEPKU Ha Ka-
denpy o0 Havaja 3K3aMEHAIMOHHOW ceccuu. llo mpuHSATOMY KypcoBOMY
NPOEKTY BBICTABIISIETCS 3a4€T C OLEHKOH, TOJIBKO IIOCJE 3TOTO CTYIAEHT JA0-
MycKaeTcs K 9K3aMeHy.

BBenenne

Haetcst xpaTtkas uHpopMaius 00 00bEKTe HUCCIIEIOBaHUN (HA3BaHHE
peKw, MIomaas Bogocoopa, Kyaa BIagacT). YKa3bIBAIOTCS ICIH BBITOJIHSIC-
Moit paboTbl. KpaTko onucsiBaeTcst CTpyKTypa paboThI.

1. T'mapoJiornyeckasi H3y4YeHHOCTH paiioHa HccIe0BaHMIA

B aTOM paszpene onuceiBaeTcs agMUHUCTPATUBHOE MOJIOXKEHHUE HCCIe-
JyeMOro BOJHOIO OOBEKTa W €ro MPUHAUICKHOCTh K OacceiiHy KpYIHOM
pekn, o3epa win Mopsa. Hampumep: «OOBEKTOM HCCIEIOBAHUH SBISICTCS
peka Ceicosa — ¢. Koiiropoaok. [TyHKT pacronioskeH Ha roro-3amnazae Pecny0-
muku KOMMU. Peka Ceicona — neBblif IpuTOK peku Beruerma. OTHOcHTCS K
npaBobepexHoit yacTu Oacceiina CeBepHOl JIBUHEL. .. ».
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Hanee ouenuBaercs cTeneHb THAPOJOTMYECKON U3YUYEHHOCTH paiioHa
M3BICKaHUH, MPUBOAUTCSI CXE€Ma PACHOJIOKEHUS] THIPOMETPUYECKON CETH C
yKazaHueM pacueTHOro ctBopa. Ha 3Toil ke cxeme MOXKHO yKa3aTh MOJIOKe-
HHUE ONMMKalIINX K pacieTHOMY CTBOPY METEOCTAHIIHH.

[TomurMO cXeMbl THAPOMETPUUECKON CETH OJDKHA OBITH NPENCTaBIIe-
Ha TabJuIa THAPOJIOrMYECKON M3Y4EHHOCTH, B KOTOPOW NPUBOISTCA Clle-
JYIOIUE XapaKTePUCTUKU:

— Ha3BaHHE BOJHOTO 00BEKTa M IMyHKTa HAOIIOICHUH;

—  paccTOsIHHE OT MCTOKa, PACCTOSIHUE IO YCThS;

— IIomans Boxocbopa;

—  03€pHOCTb, JECHCTOCTh, 3a00JI0YEHHOCTh BOIOCOO0PA;

— IepHoA AEHCTBUA MOCTA: IOf OTKPBITHSA, TOJ 3aKPBITHA (ECJIU MOCT HE
3aKpBIT, HAITUCATD — JIEHCTB. )

— BEIOMCTBEHHAs PUHAMJIEKHOCTH mmocTa (Hampumep, Ces.-3an. YI'MC).

YuuteiBas yueOHBIN XapakTep paboThl, B TaOIHILy JOCTaTOYHO BKJIIIO-
quTh 5-10 MOCTOB ¢ HauboJIee MPOAODKUTSIILHBIMY PsiIaMu HaOJtoieHui. B
9TOH Tabnuie NOJDKHBI NMPHUCYTCTBOBATH M CBEICHUS MO PeKe, KOTopas B
JanpHeleM OyIeT UCIOIb30BaThCs B KAUEeCTBE aHAJIOTa.

[Tpn Hanuuny nHPOPMALIMH, TaeTCs OLEHKA TOYHOCTH U HAJIC)KHOCTU
WCXOAHBIX JTaHHBIX B PacyeTHOM CTBOpE, YCTOMYMBOCTH pycia M KPHUBOU
pacxoJioB B cTBOpe HaOmoaeHui. [IpuBoasTCs cCBeIeHHsI 0 METOAAX MOACYe-
Ta pacxo/I0B BOJBI 32 JIETHUH M 3UMHUI MEPHUOABI, CTETIEHU SKCTPATIONSAINH
KPHUBBIX PAaCX0JI0B B BEPXHEH U HUKHEH €€ 4acTu.

HcrounukoM mH(pOpMALMU MOTYT CIYXHUTb: MoHOorpadus «Pecypcbl
noBepxHOCTHBIX Bog CCCPy», cripaBounnku OI'X u MJIC, ruaposorndeckue
€XETOHUKH, APYTrue AOCTYIHBIE MaTepuaibl [ 0OCKOMIHapoMeTa, a Takxke
pas3In4Hble PErHOHAIbHbBIE N3AAHUS 110 MPOMUITIO UCCTIEIOBAHUI.

2. Kparkas kainmaTndeckas u Gpu3nko-reorpaguyeckas
XapaKkTepuCcTHKa pailoHa

[Ipu Hanucanuym 3TOM TJ1aBBI LENIECOO0PA3HO CAENaTh JBa MOJpasze-
na: «2.1 Knmmarndeckas xapakrepuctuka» u «2.2 dusuko-reorpaduyeckas
XapaKTePUCTUKAY.

B paznmene 2.1 maercst oOmas xapakrepucTuka KiauMata. [lpuBoasTes
CBeIeHUS 00 DKCTPEMAaNbHBIX U CPEAHUX 3HAUYEHUSIX TEMIEpaTyphl U BIaX-
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HOCTH BO3yXa; KOJIMYECTBE M MHTEHCHBHOCTH aTMOC(EPHBIX 0CATKOB; CKO-
pocTH BeTpa; HaUOOJNBIIEH BHICOTE CHEXXKHOTO ITOKPOBA U TITyOHMHE TpOoMep-
3aHUsl MTOYBBI, aTMOC(EPHBIX SBICHUAX U T. 1. s HArJIsSAHOCTH KJIMMAaTu-
YeCKHE XapaKTEPUCTUKHA MOXKHO MPUBOAUTE B BUJE TaOIHI M TPadHKOB.

B pazmene 2.2 kpaTKO OCBEMIAIOTCS CIIEAYIOIIHE BOIPOCHL: perbed,
TEOJIOTHYECKOEe CTPOCHHWE, TOYBEHHBIN ITOKPOB, PACTUTENBHOCTH, OOIIHe
CBe/IeHUs O ruaporpaduyeckoit cetu, nHPOpPMALUSI O XO3SIHCTBEHHOW Jiesi-
TeTLHOCTH. Pazgen 2.2 MoXeT OBITh JOMONHEH KapTaMmu (TeOIOTHIECKUMH,
MaHAMAPTHRIME | T.1.) 1 GoTOrpadusmMu.

HcrounukoM mH(pOpMAMKM MOTYT CIYXHTh: MOHOrpadus «Pecypchr
noBepxHOCTHBIX Bojx CCCP», xkmumaTuuyeckue CHpPaBOYHHUKH, pa3IUYHbIE
peTHOHATFHBIC U3AHUS 0 TPOMUITIO FICCIIeTOBAHMM.

3. OO0mas xapakTepuCTHKA BOJHOI0 Pe:KuMa

B sTom pazmene Tpedyetcs ommcaTs OCHOBHBIE (ha3bl BOAHOTO PEXKH-
Ma: BECEHHEE TOJIOBO/IbE, JIETHIOI MEXEHb, ITEPHO/ JIETHE-OCEHHNX MaBO/I-
KOB, 3UMHIOI0 ME)KCHb.

Heobxomumo ykazaTh cpelHUE W XapakTepHBbIe AaThl HACTYILICHHS
OCHOBHBIX (ha3 BOJIHOTO PeXHMa, OIIEHUTH JIOJIFO0 KAXKJOTO C€30Ha B TOJI0BOM
CTOKE PEKH U T. 1.

HcrounukoM mHpOpMAIMKM MOTYT CIYXHTh: MOHOTrpadus «Pecypchr
noBepxHOCTHBIX Box CCCPy», cnpaBoyHuk «OCHOBHBIE THIPOJIOTHYECKUE
XapaKTePUCTUKKY, PETHOHAIbHBIC U3aHUS 10 TPOMUIII0 UCCIICTOBAHHIMA.

4. Hopma rogoBoro cToka

Bo BBOJHOI yacTu 3TOr0 pasnesna Aaercs ONpelesieHHne HOPMBI roJ10-
BOTO CTOKA, €€ 3HAUEHWE IS OIICHKH BOJHBIX PECYPCOB, CIUHUIIBI U3MEpE-
HUS, BIMSHUAE KIMMATHYECKUX M (pu3uKo-reorpaduyeckux (HakTopoB Ha ee
BEIUYUHY.

Paznen momkeH comepkath Tpu moapasnena «4.1 Pacduer HOpMEBI TO-
JOBOTO CTOKa IIpU HAJIWYUHN JAHHBIX TUAPOMETPUUYCCKUX Ha6HIOIIeHHI>'I)>,
«4.2 PacyeT HOPMBI TOJOBOTO CTOKAa IIPU OTPAaHUYEHHOCTH JAAHHBIX THIIPO-
METPUYECKUX HaOmoneHui», «4.3 Pacuer HOpMBI TOJJOBOTO CTOKA MU OT-
CYTCTBUH NaHHBIX THUIAPOMETPHUYECKHX HAOMIONEHWi». PacueTsl HOIKHBI
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COIIPOBOK/AAThCSI KOMMEHTapUsAMU. B KOHIlE paszena NpUBOIATCS KpaTKUE
BBIBOJIBI.

IIpu HanuMcaHum 3TOTO pasjena UCMONb3YIOTCS MaTepHallbl U pe3ylib-
TaTBl PaCUETOB U3 MIEPBOI YaCTH KOHTPOIBbHOM padoTsl Nel.

5. PacuyeT cpeaHerogoBbIX pacxoa0B BOAbI Pa3IHIHOI
o0ecrevYeHHOCTH

B nauane pasgema OTMETHTb, YTO PAacyeThl BBHITIOJIHEHBI B COOTBET-
ctBuH ¢ TpedoBanmsmu Coxa mpasun CIT 33-101-2003.

Pasnmen momkeH comepxath Tpu nonpaszzaena: «5.1 Pacuer cpemnHero-
JIOBBIX PAacXO/I0B BOJBI Pa3MUYHON 00ECIIEYCHHOCTH MPH HAJTHYUH JTAHHBIX
THAPOMETPHUECKUX HAOMOMeHMIT», «5.2 PacueT cpemHerofoBbIX pacxooB
BOJIBI Pa3NIMYHON OOECIEUCHHOCTH TMPH OTPaHUUYEHHOCTH JIAHHBIX THAPO-
METPUYECKUX HaOMromeHu», «5.3 Pacuer cpeaHero/IoBbIX PacXoJI0B BOJIbI
pasIn4HOM 00ECIEeYEHHOCTH MPHU OTCYTCTBHM JAHHBIX THAPOMETPHUECKUX
HaOmoIeHNIT». Bee pacyeTsl JOMMKHBI COMPOBOXAATHECS KOMMEHTapusaMu. B
KOHIIE pa3ziesia IPUBOAATCS KPaTKHUE BBIBOIBI.

IIpu HanMcaHuM 3TOTO pasfena UCIONb3YIOTCS MaTepHallbl U pe3yilb-
TaThl PACUETOB U3 BTOPON YAaCTH KOHTPOJIbHOU paboTs! Nel.

6. BHyTpurogoBoe pacmnpeesieHne CTOKa

Bo BBomHOW 4acTu 3TOro paszmeina yKasblBaeTCs, Korga HeoOXoaum
pacuer BHYTPUTOJOBOTO CTOKa. M3maraercs cxema pa3OMBKH BOJIOXO3SiA-
CTBEHHOI'O roJla Ha MEpPHOJBl U Ce30HBI. llepedncnsioTcs CyuiecTByIOIINe
METO/BI pacyeTa BHYTPUTOIOBOTO paclpeiesIeH sl CTOKa.

Paznen nomken comepxarb ABa moapaszaena: «6.1 Pacuer BHyTpuro-
JIOBOTO CTOKa METOJIOM PeajbHOro roga» u «6.2 IlocTpoeHue KpHUBBIX MpO-
JIOJDKUTENTLHOCTH CTOSTHHS CYTOYHBIX PACXOJIOB BOJIBIY.

PacueTs! JOKHBI COMIPOBOXKAATHCSI KOMMEHTapusIMu. B xoH1e pasnae-
JIa IPUBOJISATCS KPATKHE BHIBOJIBL.

IIpn Hammcanuy 3TOrO pasiena KypCOBOTO MPOEKTA HCIONB3YIOTCS
MaTepHajbl U Pe3yJIbTaThl PACUETOB U3 KOHTPOJIBHON paboThl Ne2.
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7. MuUHHUMAJIBLHBIA CTOK

Bo BBOAHOI1 "yacTH 3TOrO paszaena, OTMEYAETCs BaKHAsL POJIb XapakKTe-
PUCTHK MUHHMAJIBHOTO CTOKa JJIS BOJOXO3AWCTBEHHOI'O NMPOEKTHPOBAHUS.
IlepeuncnsoTCs OCHOBHBIE pPACUETHBIE XapaKTEPUCTUKH MHUHUMAJIBHOTO
cToka. PaccmarpuBatorcs ocobeHHOCTH (POPMHUPOBAHUS MUHUMAJIBHOTO CTO-
Ka Ha MaJIbIX M CPEAHUX pekax. [laeTcs omucaHue METONOB pacyeTa MHUHH-
MaJIbHOTO CTOKA IIPU OTCYTCTBUH JaHHBIX THAPOMETPHYECKUX HAOTIONECHHH.

PacdeTtnas yacTh 3TOTO pasaena COCTOUT n3 2 moapasmeioB: «7.1 Pac-
YeT MUHUMAJIbHBIX JIETHE-0CEHHUX 30-CyTOUHBIX PACXOAOB BOIBI IIPHU HAJIH-
YUM JaHHBIX THAPOMETPHUYCCKUX HaAOMrOneHU» U «7.2 Pacyer MUHMMAb-
HbIX 30-CyTOUHBIX JIETHE-OCEHHUX PpAacXOAOB BOJBI NMPH OrPaHUYEHHOCTH
JAHHBIX THAPOMETPHUECKUX HaOmroneHuid (MeHee 6 JIeT) METOJOM IMPOIop-
U.

JJis BBIIOMTHEHUST 3TOW YacTH PabOThI CTYACHTHI BBITUCHIBAIO JUIS
pacyeTHOM peKH U peKH-aHajaora MUHHMalibHble 30-CyTOUYHBIE pACXO/Ibl BO-
Ibl 32 TIEPHOA OTKPBITOrO pycia. J[aHHbIE BBIIHCHIBAIOTCS U3 CIIPABOYHHUKA
«MHorosleTHHE JaHHBIE O PEXUME U pecypcax MOBEPXHOCTHBIX BOJ CYIIN»
3a BECh UMEIOIIUICS epruo] HaOIIOACHUH.

B nogpazgene 7.1 pacuer BBIIOJIHSAETCS MO CXEME, aHAIIOTMYHOM TOH,
KOTOpasi UCHOJIb30BAJIaCh MPU pacdeTe CPEeTHET00BBIX PACXOI0B BOJIBI (CM.
pazzaen 5.1). TpeOyercs: paccuuTaTh MUHUMAJIBHBIC PACX0/IbI 00CCIICYCHHO-
cteio P = 75, 80, 90, 95 u 97% s pacueTHOH peku U peku-anajora. B 3a-
KIIIOYEHHE 3TOT0 MoJpa3jiesa HamucaTh KpaTKUe BBIBOJBI — OIIEHHUTH IIO-
TPEIIHOCTH pacyeTa CTATUCTHYECKUX XapaKTEePHUCTUK MUHUMAJIBHOTO CTOKa,
CPaBHUTH INOJyYCHHBIE BEJIMYMHBI MUHUMAJIbHBIX PACXOI0B C HOPMOW rof0-
BOTO CTOKaA.

B moapazmene 7.2 BBITOTHSAETCS pacyeT MO METOIWKE, OTIMCAHHOW B
nyHkre 6.9 Cpoma mpasun [4]. TpeOyercsi paccuutaTh MUHHUMAIbHBIH 30-
CYTOYHBII JIeTHEe-OCEHHUH pacxoj] BOJABI PAacUeTHOH PEKH 0OecredeHHO-
ctbio P = 90%. [Ipu 3TOM mpesmonaraercsi, 4To Ha pac4eTHON peKe MMEeeTC st
TOJIBKO TPH T'0Jla HaOMIOIeHUH (MOYKHO B3SITh JIIOOBIE TPU TO/1a 32 COBMECT-
HBIH TIepuoJ] HaOMOJeHUH ¢ pekoii-aHamoroM). [l pemieHus moctaBieH-
HOU 3a/1a4M TPWKIBI IPUMEHseTCs popMya:

ng% = (Qi /Qi,a )ng%,a J
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e Qoow M Qgoy. — MUHHMANTBHBIE 30-CyTOUHBIE JIETHE-OCCHHUE PACXOIbI
BO/BI oOecmedeHHOCThI0 90% COOTBETCTBEHHO pacueTHOW PEKH W PEKH-
ananora; Q; u Q;, — MuHUMaNbHBIE 30-CyTOYHBIC JICTHE-OCCHHUE PACXO/IbI
BOJIBI 32 KOHKPETHBIC KAJICHAPHBIC T'OJIbI COOTBETCTBCHHO PacueTHOW PEKH
Y peKH-aHalora.

B kauectBe pacuetHOro Qgy, MPUHUMAETCS CpElTHEE U3 TEX TOTyUCH-
HBIX 3HAYCHHUI.

B 3axurouenue 3TOro mofpas/ena IpoBeCTH CpaBHEHUE MOTydeHHOTO
pacueTHOro MUHUMAIBHOTO pacXoa ¢ MUHAMAJIBHBIM PacxoIoM, TOTy4YeH-
HBIM IPU HAJTUYUH JAHHBIX B pazzaene 7.1.

3aKkiIoueHne

B srom pasmene momBoAwTCs WTOT TpojaeNaHHON padore. Jlarorcs
KpaTKHUE CBEACHHUA 000 BCeX BBINMOJHEHHBIX pacyeTax. OTMeYaroTCsl BBISIB-
JIEHHbIE OCOOEHHOCTH BOJHOIO PEKHMA UCCIETyeMO PeKn.

Cnucok MCno/ib30BaHHbIX MCTOYHMKOB

B cnmcok Mcnonp30BaHHBIX UCTOYHUKOB CIIEAYET BKIJIOYATh BCIO JIU-
Teparypy (y4eOHyt0, HAyqHYIO, CIIPaBOYHYIO) U JIpYrHe MaTepuanbl, KOTO-
pble OBIIIM MCIIOJIB30BaHbI IPH BHIIIOJTHEHUH KYPCOBOTO IIPOEKTA.

IIpunoxenus
KypcoBoif mpoeKkT MOXXeT coxep)kaTh WM HE COJIEpKaTh MPUIIOXKe-
HUst. OOBIYHO B MPHWIOKEHHUS] OMEIIAIOT BCIOMOTaTelIbHbIE MaTepHaibl, a
TaK)Ke TaONMIIbI U PUCYHKH, UMEIOIIe HeCTaHIapTHBIN pa3mep.

Ipunoocenue 1
Paiionnbie k03 PpUIHEHTHI ABTOKOPPEISIIUH /ISl PSI0B FO0BOr0 CTOKAa™

Pajion R——
Komnbckuit n-oB, Kapenus 0,24
Ceepo-3anan u CeBepHblii kpait EBpomnetickoit Tepputopnu Poccnn 0,21
IIpubanTtuka 0,20

Benopyccus, Bepxuee ITomnenposse, BepxueBomkckuit paifon, Cpen-
Huit Ypan (6acceitn p. Kamsr) u [Ipuypanse, Huwknaee [loBomkse u 3a- 0,23
nagueii Kasaxcran

VYkpauna, Monnasus, Jlonckoii paiton, CeBepnblii KaBkas 0,22
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. Koapdunment
Paiion bpuu
ABTOKOPPENAIHIU

3akaBkasbe U Jlarectan 0,17
Cpennnii Ypan u [lpuypanse (6acceitn p. Tobomna), 3anagnas Cubups n 031
CesepHnblit Kazaxcran '
Ypano-OMmOuHCKHiT paiioH, AkTroOuHCcKas, Kycranalickas oOmactu, 024
Uentpansusiii u KOxub1i Kazaxcran, Cpensss Azus '
Amnrapo-Enuceiickuil, Jleno-Muaurupckuil paiionsl, CeBepo-BOCTOK

o 0,14
CCCP, anbpuuii Bocrok, n-oB KamuaTka

* Uemounux: Ipunosxcenue 2, maon.5a 6 [8].

Tpunoocenue 2

IIpuMepHBIe CPOKU H MPOIOKUTEIHHOCTh OCHOBHBIX THAPOJOTHYECKHX CE30HOB /ISt
Poccuu u npuiierarwmux teppuropuii (npui. B.1 B [7])

Pation

HazBanue ce30Ha u uucio me-
CsILIEB B CE30HE (YUCIINTEID);
T'paHULBI Ce30HA (3HAMEHATEIIh)

N o B(G) -0 (4 365
Kpaitauit Cesep (ceBepree 64° ¢. 11.) V-Vl VIIEX XV
o o B@3) J-0 (5 3(4)

Jlecnas 30Ha (ceBepHee 56° c. m1. u BocrouHee 30° B. 11.) V-V VIIXI X110
IO>xHast 4acTh JIECHOM 30HEI M JIECOCTEIHAs 30Ha (CeBepHee | B (3) 11-0 (6 303)
49° ¢. HI) -V VI-XI XII-11
Crennas 30Ha (roxxHee 49° c. 1I.) W foro-3amajgHas 4acTh B@3) J1-0 (7 300
HpubanTuxu (1oxkuee 57° c. . u 3anagnee 24° B. 1.) v V-XI X
B(3) JI-0 (6 33)

[IpukapnaTbe u 3akapnarbe -V VI-XI X111
o 3-B(6 I13) 0

I'opusle paiions! Kpsiva X1V VIV IXXI
Ceepnas wactb Cubupu 10 p. Jlens! (ceBepree 64°| B (o) J1-0 (4 3(6)
Ha 3anaze u 56° y o3. baiikain vVl ViEX XI-v
o Ano B(3) J-0 (5 3(4)

3aHa)1H$[ CI/I6HpB (IO)KHCG 64°-60 ) IV-VI VII-XI1 X11-111
N N B(2) JI-0 (6 3(4)
HenTtpansusbiii u CeBepHbiii Kazaxcran VAY] VI-XI X1
o o B-J1(6) o 3(4)
Dopbiit Anraii IV-IX X-XI X111
o B2 J-0(5 3(5)
3abaiikanbe V-V VIX -1
- B-JI(5 [OXP) 3(5)
Ipubaiikanse IV-VIlI IX-X XI-11l
B-JI(4) [OXP) 3(6)

Cesepo-Bocrounas Cubups (Boctounee p. JIeHsI) AV IX-X XI-IV
= N B-JL(6 ) 3(4)
Janeuauii BocTok (6accein p. AMypa) IV-IX XX I

49




HazBanue ce30Ha u uucno me-
Pation CALEB B Ce30HE (YUCITUTEII);
TpaHMLBI Ce30Ha (3HAMEHATEIIb)

B(4) 10(5) 303)

I'opusle paitons! KaBkasza u Cpenneit Azuun NV VIXI -l
" N B(2) 1(5) 0-3(5
Bricokorophsie paiionsl KaBkasza u Cpeaneit Asuu NV VoIX T

* B — BeceHHHI! ce30H; (3) — MPOJOIDKHTEIEHOCT CE30HA 3 MecsIIa;
V-VII — rpanuus! ce30Ha: Maif — HIONb.

Ipunoscenue 3a

CpeaneronoBsie pacxoasl pexu Jlxka — 1. @eaunuanoso (25 Jjier)

Ton Pacxox, M°/c Ton Pacxox, M°/c Ton Pacxox, m°/c
1958 5,66 1967 2,72 1976 1,76
1959 4,73 1968 3,48 1977 3,28
1960 3,43 1969 2,46 1978 6,88
1961 3,29 1970 3,04 1979 4,14
1962 4,98 1971 2,67 1980 47
1963 2,54 1972 1,53 1981 4,81
1964 0,75 1973 1,91 1982 4,29
1965 2,72 1974 2,2

1966 6,42 1975 3,51

Ipunoscenue 36

CpenHeronoBsble pacxoasl peku YTposi — A. Boasmas I'y6a (38 ser)

Ton Pacxox, M°/c Ton Pacxox, M°/c Ton Pacxox, m°/c
1945 28,6 1958 24,5 1971 13,6
1946 20,6 1959 14,4 1972 8,0
1947 10,3 1960 18,0 1973 8,3
1948 16,1 1961 10,3 1974 11,2
1949 15,3 1962 23,6 1975 15,1
1950 16,2 1963 11,0 1976 9,1
1951 16,3 1964 3,80 1977 12,2
1952 17,4 1965 10,1 1978 29,2
1953 21,2 1966 16,4 1979 17,2
1954 11,0 1967 13,1 1980 17,3
1955 20,8 1968 14,5 1981 20,9
1956 25,7 1969 10,3 1982 20,5
1957 25,0 1970 11,5
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