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YOK 551.579

PeKOMEHI0BAHO K HIAHHUIO pelliecHHeM CEKIIHM I'HApOTre0IOTHH H FHAPOJIO-
rmu HTC ITHHUHHUC TNoccrpos CCCP 29 mionn 1979 r.

PexoMeHDAlLHH 10O MeETOOMKE OMpefesieHHA 3KCTPEMANbHbIX I'MApPOMETEeOo-
ONIOrMMEeCKKX XapakTepHcTHK. M.: Crpouwnspar, 1981. — 44 ¢. (ITHUHMHNC
occtpos CCCP).

PexomeHpauuH paspaboTtadbl [IpOM3BOACTBEHHBIM M HAYWHO-HCCIIEOBa-
TeJILCKHM HHCTMTYTOM 110 HHXEHEepHBIM H3BICKAHMAM B CTPOHTENILCTBE
(ITHUHNHUC) Toccrposs CCCP nHa ocHoBe ofGoOuieHHA ONBITA T'MAPONOTHYEC
KHX pacyeTOB MaKCHMANhHOIMO CTOKA peK IIPH HHXXEHEepHBIX H3bICKAHMAX ANA
Pal/IMMHBIX BHAOB CTpOMTE/MLCTBA. B PeKOMEHOAUMAX H3NOXEHbl NpHEMD!
aHa/IM3a MMEIOWMXCE pANOB MHOIoNeTHHMX HalmonaeHUH MnOpH OlNpeneslcHHH
pacNeTHhIX MMIPOJIONHYeCKHX NMapaMeTpoB, pa3sobpaHbl aHaJIHTHYECKMHA M Ipa-
doaHaMMTHUECKHR METONbI paciera napamMerpos, HINOXKEHH Cnocobbl MOHCKA
AONOJIHUTENRHOR THOpoMeTeOponorvyeckoft uHdopmaunu. PaccMorpeHn Bo-
OpOChl TeHeTHYEeCKOA M CT3aTHCTHYECKOH ONHOPOOHOCTH THAPOJIOTHYECKHX
panoB. JlaHa METOOMKA BLINOJIHEHHMS AHAIIH3A BLUTAIOUMXCA MAKCHMYMOB
H OLlEHKH MX BEepOATHOCTH.

PexomeHOalUHK TNpenHa3HaYeHE] A1 HHXeHEePHO-TeXHHYeCKHX pabOTHHKOB
NpOeKTHO-HIRICKATE/ILCKHX H HAYUHBIX OpraHH3aliHA,

PexoMeHNAUMH COCTABMIT KaHAMAAT TexHMYeckux Hayk ®.B.3AJIECCKHH.
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BBEOJEHHKE

Metoauka onpejiesiecHHA H BepOATHOCTHOTO IMpPOTHO3HPOBAHHA IJIKCTpeE-
MalibHbIX (MaKCHMabHBIX H MUHMMAJIbHbIX) 3HAYEHHH IHAPONOrMYECKHX
M METEOpPONOTHUECKHX XapaKTepUCTHK TpedyeT HenpepblBHOro COBEpLUEH-
CTBOBAHMA.

B coorserctBuM ¢ rnaBod CHuIl I-1-74* CucremMa HOpMaTHBHBIX JOKY-
MEHTOB’®> BHECEHO MOMONHEHHE B M. 1.6 0O TOM, 4YTO peKOMEHOAIMH pa3paba-
TbIBAKOTCA HAY4YHO-HCCNIEIOBATENbCKMMH HHCTHTYTAMH Ha OCHOBE pe3ylbTa-
TOB Hay4HbIX MCCNEJOBAHWKM W OOSKHL! ObITh HanpaBJieHbl Ha AalibHEHIlee
COBepLUIEHCTBOBAHKE NPOEK TUPOBAHHUS H CTPOUTENLCTBA.

CrpoutenbHOE IIpOEKTHPOBAHHE BBIJABHIraeT CBOM, ocobGble TpeGOBaHMA
K MX HopmupoBaHHio. Heobxomumo oGecneynBaTh 0OCTaTOYHYIO HAMIeKHOCTD
MPOEKTHPYEMBIX COOpYXEHHMH M BBOIMTb HenecoobpaszHbie Ko3ddHUMEH-
Tbl 3anaca. B npennaraeMsix PekoMeHOauMax HaMeyaoTCca HEKOTOphIE pelle-
HHMA ITOHM 3al1aYH.

XoTs BCe IpHBeAcHHbIe B PekoMeHOAUUAX NPHMEpHI KacalwTcd MAaKCH-
MaJiIbHOr0 CTOKa peK, OOHAKO IpeyiaraemMsie HCXOJHbIE NMONOXEHHA K METO-
AHYeCKHe NMpHEMbl B TOH WIH MHOH CTENEHH MOTYT YUMTBIBATHCA TIpH pacye-
Tax psAla napaMeTpoB THAPONIOrMH M CTPOMTENBHOH KNHMMATOJIOTHM; B Mep-
BYI0 oyepeldb 3TO KacaeTcs BOINPOCOB ONHOPOAHOCTH PANOB MHOIOJIETHHX
HAONIONEHHHA, PONH BBIJJAIOUIMXCA BEJIMYMH, OLUCHKH BEPOATHOCTH YWIEHOB paH-
YKHPOBAHHBIX PAHAOB, HAOEXKHOCTH pacyeTHbIX MapaMeTpoB H Ap.

Pacyer napamMeTpoB CTOK3 Ha OCHOB3aHMH NPOBENEHHbLIX HaAONIOICHHUH
ABJUICTCA [AOCTaTOMHO pa3paboTaHHOH 06NacTbi0 rHOPONOrMM, H BCe XeE Jaxe
B 3TOM CJlyyae METOOMKA ONpeneneHusa IKCTpEMYMOB €lue gJanexKa oT 1pe-
OyeMOro ypoBHsA, B 4YeM He TpyaHo ybelHTbCA M3 Npennaraemoix PexoMeHaa-
LIMH.

Cnepyer OTMETHTD €ll€ OOHO BaXKHOE OOCTOATENHCTBO. B aMnuMpHueCKHX
¢dopMynax, MONy4yeHHbIX YA ClyyaeB, Korjga HabJiloJicHUs OTCYTICTBYIOT,
HeIOCTAaTKHU B METOJHKE OOpaboTKH pAIOB CKa3bIBAKTCA Ha TOYHOCTH OMpe-
JENeHUsA NapaMeTpoB.

Pexomendayuu paspaboransl XaHO. Texn. nayk SAJIECCKHM O.B.
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1. OCHOBHbIE UCXOIHDbIE ITOJIOKEHHWUSA PACYUETOB
IKCTPEMYMOB

1.1. OnHon M3 rRaBHBLIX 34034 TCHOPOJIOTMYECKHX paCYETOB ABJIAETCH
ornpefesieHHEe IKCTPEMANIbHbIX PAacyYeTHbIX THAPONOrHYECKHMX M METEeopo-
JIOTHYECKHX XapaKTepucTHK. OT 3THX XapakTepHUCTHK 3aBHCAT T[EHepanb-
Hbi€ NIApAMETPbI MPOEKTHPYEMbIX COOPYXKEHHMH H UX CTOMMOCTD.

CoBeplLIeHCTBOBAHHEe METOOMKH pacyera 3KCTPEMaJIbHbIX XapaKTIepHC-
THK CNoCOOCTBYET NOBBILUCHHIO OOCTOBEPHOCTH ONpEEeNneHHs HX pacuer-
HbIX BO3[EHCTBHMH, ODECIEYEHUI0 HOPMAIBHOIO (PYHKILIMOHHPOBAHHUA I'HApPO-
TEXHHWYECKHX, TPAHCIMOPTHBIX, MEAHOPATHBHLIX H [OPYTHX COODPYXXEHHH.

CoBeplUeHCTBOBaHHE YKAa3aHHOH METOOMKH YMEHbLIAeT aBapHHHOCTDL
H MPHBOAMT K YBENHUYEHHI0 CPOKOB 3KCIU1YaTallHH COODPYXXEHHH, a TaKiKe
COKPAlLCHHIO IKCIU1YaTallHOHHBIX PacXoIoB.

B utore noBBILIAETCA HAOEXKHOCT M CPOK CNYXObl COOpPYXXEHMH, T.e.
JOCTHraeTcA MaKCHMaNbHaA 3P PeKTHBHOCTD KANUTANIbHBIX 3aTpart.

1.2. YnyylieHHe METOOMKH OIpedeNeHHA 3KCTPEeMANbHbLIX XapaKIepHuc-
THK [1aeT BO3MOXHOCTb YTOYHHTb BEPOATHOCTHOE NpPOrHO3MpOBaHHE TaK
Ha3bIBAEMbIX CTHXHHHLIX ABJIEHHM.

PeuHble HaBOOHECHHMsA, KAaTaCTPOPHUYECKHE JIUBHH, MOPCKHE LUTOPMOBbIE
HaroHn! H JpPYTHE NPOABJIEHHA 3KCTPEMATIbHBIX T[HAPOMETEOPONOT HYeCKHX
¢pakTOpOB 3aTpParHBAT MUHTEpechl OOLIECTBA, MMEKT 0coboe 3HayeHHE.
CoBeplUeHCTBOBAHHE METOAMKH pacyeTa 3KCTPEMYMOB cnocobcrByer 6es-
OMMACHOCTH NIOEH, COXpaHHOCTH MaTEpHaNbHBIX pecypcos.

OcobeHHO onacHbl BHe3alHbie IKCTPEMYMbI, 00YCNOBJIeHHbIE TPUYHHHBIMH
ABJIEHHAMH, I1ALMMHCA HEMHOTHE Yachl.

1.3. 3amaun oxpamupr rugpocdepbl U arMmocdepbl TpeOYyOT Hade>XHbIX
KONHYECTBEHHbIX CBEOEHHH 06 IKCTpeMaNbHBIX THAPOMETEOPOIIOT HUECKHX
ABJICHUAX H KX TIOBTOPSIEMOCTH (BEPOATHOCTH). TONbKO NpH HANHYMH TAKHX
CBeIeHUH MOXHO OyHeTr ONTUMM3IUPOBATh 3a[a4H OXpaHbl NPHPOOHOH Cpeibi.

1.4. Hacrosne PexomeHpauHn HONONHAKT METOHONOrHI0 MHXEHEpHOMH
THApPONOrHH COBPEMECHHbBIMH TpeOOBaHHAMM, BhITEKAWUIMMH H3 MPaKTHKH
MpOEKTUPOBAHUA H CTPOUTENLCTBA.

He Bpi3bIBa€T COMHEHWs, YTO THAPOJIOTMA [UIA CTIPOMTEIIbHBIX liesieH
MOXET H HOMXHR MMETh CBOH, cneuHHueckHe MeroankH. UMEeHHO TaKkHe
cneunpHuecKHe METOOUKH [IOJKHBl COAEpXKaTbCi B HOPMATHBHBIX HOOKY-

MEHTax, BHOCHMbIX Ha ytBepxaeHue l'occtpoa CCCP u apyrux BenoMcrs
IU1S1 LETIEH CTPOMTENbCTBA.

Henb3n tpebGoBaTh, yT0GBI FHOPONOTHYECKHE pacueTbl cCneno U H6e3oroso-
POYHO OMHPA/IKCH HA MaTepHansl HIMEPEHHH B TOH GopMe, B KaKOH OHH TO-
nydyeHbl B pe3ynbTare HaG/Il0JeHHH M KOTOpPbI€ MMEIOTCH HAa CEro/IHsILHMM
faeHb. JJonKHbl ObiTh OONYLUEHbI OOOCHOBaHHbIE OTCTYTUIEHHMA OT 3TOH HH-
¢opMaliMH, TaK KaK TMOCNEOHAA YacTO HE SABNAETCA pelpe3eHTaTUBHOM.
Hago yuuTbIBaTh, YTO B psjle Mano H3YYEHHBIX PaiOHOB CTpaHb! KOJIHYECT-
BEO MH(}OpMaALHHN BOODIE HHYTOXKHO, OJHAKO rHApPONIOrHA BCE PaBHO BBIHYX-
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JeHa pellaTh CBOM 33aJaYyH ANA OOECNeuYeHHs NMPOEKTHPOBAHHA H CTPOHUTEND-
CTBA UCXOOHbIMH JaHHBIMH.

1.5. Meroa noCTpOoe€HHA KpPHBOH ODECNEUEHHOCTH B CTPOMTENIBHOH THI-
pPOJIOFMU MCXOIOHMT U3 OCHOBHOIrO T€3HCa — pacyeTHas KpuBasi, obeclieueHHOC-
TH, NpeJHa3HayeHHadA 1A CTPOHTENIbHOrO NPOEKTUPOBAHHUA, JOJIKHA 10 BO3-
MOXXHOCTH MEHbLIE 3aBMCETb OT €XKEroHOro U3MEeHEHHA NMapaMeTpOB, IIPOMUC-
XOMALUETO BCNEACTBHE HelNpepblBHOro AobaBneHus HHdopMauuu (IaHHBIX
HabniogeHUH) . ITO NOCTHraeTcA NMyTeM I[MOMCKA H YYeTa BbIJAIOLIMXCA IKCT-
pPEMYMOB.

HabnrwoaeHus NokasbiBamwT, YTO Ha OTpe3ske BpeMeHM okono 100 ner
MOT'yT HabnwaaThCsA XapakKTepMCTUKH NoBTOpAeMocTbio 200—300 ner. Ilpo-
EKTHPOBaHHE H CTPOMTENILCTBO BeAYTCA C pacyeTOM B CpelHEM Ha OJIHO-
[Ba CTOJIETHA, NMpH I3TOM BaXHO ODECNEYHTh COXPAHHOCTL H HAOEKHOCTH
COOPY)XE€HHH B NpOoOoJLKeHHWe MMEHHO 3Toro nepuopa. CnemoBaTenbHO, pac-
YyeTHasA KpuBasA 00eCrieYeHHOCTH OJOMKHA NMPOBOOUTHCA C YYETOM ITHX Bblalo-
LIMXCA XapaK TEPUCTHK.

Ecnu cnenoBare CyLIECTByOLIEH MEeTOOMKE, TO OOBIYHO MOUCK BBIJAIOLLMX-
CA SABJICHUIM HE BBITIONHAEICS, a NMpPU MOABJICHHH BbIJAKUIErocAd MaKCHMyMa
IPUXOOUTCA YBEJIIHYMBATL MapaMeTpbl KpHBOH ODECIEYEeHHOCTH, YBENHUYMBA-
€TCA pacYETHbIM PacXOf M IPOEKT MOJIEXHUT Nepeerike.

B oTHoueHMH TakuxXx 00beMHbIX TpydoB (oxono 3500 nyHKTOB), Kak
katanorn I'TU no mMakcumaisHOMy TanoMy H fOXHAeBOMY cToky [ 14, 23],
CneflyeT Y4YHTbIBaTh, YTO BHAMMO YEpE3 Kax/ple 3—4 rona oHH B GonplueH
CBOEH 4acTH OyAyT HYXXIAaTbCA B YTOUHEHHHU HNHU NIEPECMOTpe, TaK KaK [IPHUBO-
OMMbI€ B HUX MapaMeIpbl KPpUBOH 0O6ECTeYeHHOCTH MEHAIOTCA B 3aBUCHMOCTH
OT OODaBNAILMXCA JaHHbIX HaOnojeHuH. Takoe )Ke NMOoNoXKeHHe H ¢ IKCT-
PEMATLHLIMH BEJIHUHHAMH CTPOHTENBHOH KIIHMATOJIOT HH.

1.6. Pacuer no merony npegenbHbix cocToaHui (rnasa CHull 11-A.10-71)
JION>XKEeH ObITb pacrpoOCTpaHeH M Ha THOPONOTrHuYecKHe Bo3neHcTBUA. CooTBET-
CTBYIOILME pa3paboTKy ABNAIOTCA NEepBOOUEpPEIHOHN 3aJaued TeX MHCTUTYTOB,
KOTOpbl€ ABIAITCA FOJIOBHBIMH U1 pa3HbIX BUOOB COOpPYXEeHHH (rHgporex-
HHYeCKHe coopyxenua — I uaopornpoexr MUH3Hepro, aBToMoOWIBHbIE M XKe-
ne3Hsie goporu — Cotospopnpoekt 1 HHHUHUC MuntpaHccTpos U t.40.) .

B rnape CHuII 1I-A.10-71 ”CtpouTtenpHbie KOHCTPYKLMH ¥ OCHOBaHMA. Oc¢-

HOBHbIE TIONOXKEHUA NMPOEKTHpOBaHHUA™ roBopurcs | 34], uto cTenens oTBET-
CTBEHHOCTH W KAalUTaJIbHOCTH 30aHHM M COOpPYXEHHMH, a TaKXe 3HAYMMOCTb

NMOCNENCTBUA HACTYIUIEHMA TeX WIH MHBIX [peOeNnbHbIX COCTOAHHH YyYHTHIBa-
eTcsi B HEOOXOAMMBbIX Cnyuasx KO3pGHUMEHTAMH Halle)HOCTH K .

Bo3MoOxHO€ OTKIIOHEHHE Harpy3oK B HEDNaronpHATHYIO cmpOHy OT MX
HOPMATHBHBIX 3HaYeHHH BCNEACTBHE M3IMEHUMBOCTH HArpy30K WIH OTCTyHne-
HUH OT YCNOBHUA HOPMANbHOH 3KCIUyaTaUMK YUUTbIBAETCA KO3 PHULUHEHTAMH
neperpy3Km # 4 YCTaHABIIMBAE€MBIMH C YUETOM HA3HAYEHHs1 3[aHUH U COOpY-
YKEHHH U YCNIOBHU MX 3KCIUTYaTalMH.

B HacTtoAuee BpeMA NpH MPOEKTHPOBAHUHM BBOOMUTCA CUCTeMAa KO3 PULM-
eHTOB 3anaca. [Ipu npoeKTUpOBaHMH MODPCKMX MpPHUYAJIOB HAl pacyEeTHbIM
ypOBHEM NpHHMMaeTcA 3anac 1 M; IIpH IIpOEKTHPOBAHHM MOAXOIHBLIX HACHI-
ned K MOCTAM BO3BbIUIEHWE HACBITIM HA[ pacyeTHbIM YPOBHEM NMPUHHUMAETCA
¢ 3anacom 0,5 M u T.4.

O6umHit K03 PHUMEHT 3anaca paBeH

K =K, K, K, K
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[Ipennaraerca Ha CTagMM MOCTPOECHHMA KPHBOH 0BecrieueHHOCTH BBECTH HEKO-
TOPbIA 3a1aC K CHM3HTb KAKOH-TO ApPYroud KosxpPuuMeHT ¢ 1eM, 4To6b1 K o611
OCTancs NnpexkHuM. Bonpoc 3T0T noJKeH peliaTbCA KOHKPETHO, IPUMEHHUTENb-
HO K KaXXJIOMY BHY COOPY)XECHHH.

1.7. B coBpeMeHHOH TMAPOMETEOPONIOrHH BOMPOC O NOOXOAE K OLeHKe
FeHeTHUeCKOH H CTAaTHCTHYECKOH OIHOPOOHOCTH HYXO3aeTcA B YTOYHEHHHM.
CtpemneHne K HUCCNEOBAHHI0 OJHOPOIJHOCTH BBI3BAHO TeM, YTO B IMApOMe-
TEOpOJIOrMYECKMX ABJICHHAX Bcerga Habnwaaerca WIH Noapa3yMeBaeTcA
BLIJAIOWMHACA 3KCTpeMYM. OH MOXET NMpOABHTBCA 33 NepHon HabniogeHH#,
yale OH MOXET ObITh 3aPUKCHPOBAH B UCTOPHYECKOM IPOLIUIOM.

OueBHOHA Ba)XHOCTbh HANMYHMA BbIJAKILUMXCA 3KCTPEMYMOB, TAK KaK OHH
J3al0T BO3MOXXHOCTh TMNONYYEHHA pacueTHbIX MapaMETpOB, OOECIEUHBAIOLIMX
HaJe>KHOCTb BO3BOOMMBIX COOpPYXEHHMH. be3 yueta TakUX 3KCTpeMyMOB
pacyeTHbI€ MapaMeTpbl MONYYAIOTCA 3aHUKEHHbIMH.

OpoHako B MpakTHKeE THIPOJIOrHYECKHMX pacyeTOB B pAle CllyyaeB HeoO-
XOOMMOCTb COBMECTHOH OOpabOTKH BbLIHAWIMXCA BENIMYMH K OCTAJIBHBIX
YIIEHOB psANa NMOOBEpraeTci COMHEHHIo. bonee 10ro, MHOrga 3TM BbIOAIOLLIHE-
CA BENHYHHDBI NMpPH CTATUCTHYECKOH OOpaboTKe HAaGNIIEHKH BOBCE HE NMPUHMH-
MalTcA BO BHHMaHMe. [lojo6HO TOMY, Kak B 0OnacTH BbINYCKa OeTraneH.
H KOHTpPOJIA [MPOM3BOACTBA HMCKJIYAWTICA ~TNOAO3PUTENbHbIE” BeJIMYMHLI,
TaK H B OTHOLUEHHH THAPOMETEOPONIOrHUECKUX BEJIUYHH MOYEMY-TO TIpHMe-
HAIT aHanorwyHbii moaxon [2]. HekoTopble HccnenoBaTenH cTpeMsATCA
CUHTATh OTCKAKMBAKLLYI0O BEIIMYMHY OLMOG0YHOA. ECNM 3TO MOXKHO 10K a3arTh,
TO TaKas BEIHYMHA JOJHKHA ObITb MCKNIOYEHA.

IKCTpEMaIbHbIE THAPOMETEOPONOrH4eCKHe BENWYMHBI He MOTYT ObIThb
“YyyKepOaHbIMH® H MOHO3PHTENbHLIMU’, a ABNAKICA peanbHOCTAMH, HeOG-
XOAMMBIMH Ofii ODOCHOBaHHOro pacuera. [lpu Bbinycke H3genud Hago 060-
POTbCA C 3THMH OTCKAaKMBAWILUMMK BENHYMHAMMH, YCTPAHATH HMX, CTPOMTb
NpOU3BOJACTBEHHbIX NpollecC Tak, UuToObl HMX He Obino. HaoGopor, npH 06-
paboTKEe rHAPOMETEOPONIOTHYECKHX PAOB TAKHE OTCKAKHKHBAIOLUME BENIMYHHDI

ABNAIOTCA LEHHEHLer HHPOpPMALMEH, OCHOBOH pacyeTa U HIrHOpPHpOBaHME
TaKHX BeNHYHH HEOONYCTHMO.

HMcknioynts 3KCTpeMyMBl, ONHPAsACh TOJIBKO Ha KayeCTBEHHbIE r€éHETHUEC-
KM€ MPU3HAKH, TPYAHO, NNO3TOMY COBpEMEHHAsA M'HAPONIOrHs NMpH3Bana Ha no-
MOLLIb CTaTHCTHYECKHE KpHTEepHH. Bonmpoc T1eM cambiM mepeuien U3 Inoc-
KOCTH €HETHYECKOH B TUTOCKOCTh CTaTUCTHYECKOH ONHOPOAHOCTH.

MatemaTtHyecKas CTaTHCTHKA pacnonaraer 60raTsiM apceHanoM KpHTEPHEB
CTaTUCTHYECKOH OOHOPOJHOCTH, MpHMEHAECMBIX O1A LleNeld, He HMEIOLLMX
HHYEero ofuiero ¢ ruApoMeTeopoIOrHUeCKUMH ABNEHHAMH. Bce 3TH KpuTe-
PHH, KaK MpaBHNO, MMET leNbl0 KOHTPONb KayecTBa BbIMYCK3aeMO#H Mpo-
aykuuH. [JloatoMy #  cneuuansHble paboOTbl MO  MaTeMaTHYECKOH
cratuctuke [ 17, 31, 39] TpakTyl0oT OQHOPOAHOCTL MPUMEHHTENBHO K KOHT-
poONK KayecTBa npoaykKuud. MHorna Bcrpevalwowmecs B 3THX paboTax CChINKH
Ha NpPHPOJHbIE fABJIEHHWA (pacCMaTpHBAEMbl€ HAMH) ABNAIICA YHCTO ¢op-
ManbHbiMH. Hanpumep, pa6ora [17] T1ak u Haspipaerca CraTMcTHueckue
METOObl KOHTPONA KayecTBa’ W B HeH [AI0TCA NpaBHa TaKOro KOHTPONA:
H3 nmaptuu H3genuit Gepyrca 10 BeiGOpoOK no S u3genuM kaxpaasa, BCEro
50, nHorpa Goneiue. “TloO3pHTENBHON” CYHTAETCA TOYKA BHE 26 -TPaHMII,
“KpaHHe TMOJO3PHTENIBHOA — TOYKA BHE 3 O -rpaHHU. YCTpPaHAKTCA Niobble

"KpaHHe MOJO3pHTENbHbIE TOYKHM, CHOBA OMNpeAenaioT ¢ W HAHOCAT HOBbIE
IFpPaHHULIbI.
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OnucaHHble NMPHEMbI HENMPUMEHHMDI K I'HIPOMETEOPONOrHUECKHM PAJIAM.
Yro6bl MOKa3aTb, HACKONBKO pa3pabaTbiBA€MbIE B MAaTeMAaTHYeCKOH CTATHC-
TMKEe NOAXOAB K OJHOPOMHOCTU HEMNPHIOOHbI WIS PALNOB 3KCTPEMaNbHBIX
FHAPOMETEOPOTIOTHYECKHMX BEJIHYHH, NPMBEAEM BBIIEPXKKH M3 pabothl [31]:
“HanpuMep, Ha OCHOBAHHH BbHIOOPKH HAM HYXXHO NPHHATHL CTATHCTHYECKOE
pelleHHe, 2 ~COpHbIe’ HaONIoNeHUsA MPOTHBOPEYAT YCNOBHAM, KOTOPLIM
JOMHKHO OTBEYaTbh I3TO pelleHHe. B 2TOM cHTyauum coxpaHeHue Bcex 100%
HaGniomeHHH BOOOLIE He MO3BOJIACT pelMTb 3Ty 3amauy’’. U panee: “Bo
MHOIMX CJlydasX I71aBHOe — He BBIABHTb H YCTpaHMTL COpHble” HaGniope-
HHUsI, 3 YMEHBUIHTD N0 BO3MOXXHOCTH HX B/IMAHHE, €CIITH OHHM MPUCYTICTBYKOT .

HyxHbl nH enie Kakde-HuUOynp NoKa3aTenbCcTBa HEMPHMEHHMOCTH TaKOIo
MoaxoAa K IHOPOMETEOpPOJIOTMYECKHM pAdaM”? B 3TMX pAapmax Bce ob6cTour
HaoGOpOT, 3[eCh JIOrHYHEE HE YMEHHLIUATh, 3 YBEJIHYHBATL BJIHAHME BbIJIAl0-
LIMXCA BENHYHH, TAK KaK UMEHHO OHH BHOCAT OCHOBHOM BKJIajl B BEIHYHHY
CTaHOApTHOrO OTKJIOHEHHA, 3 TeM CaMbIM B HaJIeXKHOCTh KpHUBO#H ObecnedeH-
HocTH. Tam coxpaHenne Bcex 100% HaGniopermit ’He NMO3IBONAET PEILMTH
3a1aqy”’, 3[mech, HA0GOpOT, TONBKO MPH NOMOIUM YyueTa Bcex Habrmonmenwmit
3ajjaua [pHOOpeTaeT CBOK NPaBHIIBHYX MOCTAaHOBKY. CaM ¢(akrT HaIHUHA
paccy>XJAcHHM O BbIOpacbIBAHHH BBIJAIOIUHXCA 3KCTPEMYMOB INPOTHBOPEYHT
3a/layaM HIDKCHEepHOH ruapomMereoponoruu. o 1ex nop, noka He Oymer
NnepecMOTPEH 3TOT B3rNAd, HACelIeHHE M HapOOHOEe XO3AHCTBO Hallled CTpa-
HbI OYIYT TepleTh NHUICHHA H YOBITKH OT CTHXHHHBIX GeICTBHA.

Mpumep 1. PaccMotpum kputepun Y JIMKCOHA i NMPOBEPKH pa3NTHIHBIX
OTHOLIIEHUH Pa3MaXOB:

a) NMpOBEpPKAa OHOr0 COMHHMTE/IBHOIO HabnmoaeHu :

v A :ML.

vox - X, J

6) npoBepKa OJHOro COMHHMTEJIBHOI'O HaOJuooeHMA X,, He 3aBHCALUCTO

OT NMPOTHBOIOJIOXHOIO KpanHero Habnwonenun £, ,

s o T~ %2

" x-x,,
B) NMpOBEpKa COMHMTENbHOTO HabriogeHMa X, , He 3aBHCALIErO OT CJie-
OYIOLIEro 110 BENWYHHE X, -
T, -X
A z —.—'L_—" Y
0 -Z,
') NpOBepKa COMHWTENIBHOrO HaOnloOgeHMs XL, , He 3aBUCALIECTO OT Ha-

OnioOeHUA X, n X,

»

T -
7Y ""EL:T:L »
y n-1

0) npoBepKa COMHHTENIBHOIO HaOJIIOOCHHA X, , HE 3aBHCALLEr O OT HaGs10-
Z,, = e Bt B
L= Xn-2
['pajpmyeckoe naobpaxeHne kpurepHeB JlnkcoHa gaHo Ha puc. 1.
M3BecTHnl Taxoke KpuTepud CrbloficHTa, Bunbkokcona, ®Ouinepa, Cure-
na u Takea m Op. PazHooOpasue KpHTepuen cBHOeTenbcTBYEeT 0 HOrarom
BOOOpaKeHHH MX aBTOpOB. KaXIpIi CYMTAET, YTO UMEHHO €ro KpHTEpHH Ofl-
TMManeH ¢ HekoTopoil Touku 3penus [31]. B pa6Gote [ 29] rosopurcs, uro
MHOTOYHMCJIEHHbIE KpHTEepHM OOHOPOOHOCTH IPHBOOAT K OZHHM H TEM Xe
BLIBOJAM, TAK KaK OHH BO MHOFOM B33aHMO033aBHCHMBI.
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Puc. 1. Koapduumnentsl 25,. IInkcoHa G — ypoBeHb 3HAWMMOCTH)

HanoMHHM, 4YTO napamMeTpHYEeCKHE KpHTEpHH TpebyloT 3HaHUA Napamer-
pPOB reHepalbHOH COBOKYTHOCTH (cpedHee, OUCMepcHAa) B OTJIMUME OT Hella-
paMETPHUECKHX, KOTOopble HEe OINHpaIOTCA Ha reHepanbibie napamerpsl. [Ipu
obpaborke FHIAPOMETEOpPONOTHUYECKHX PAJOB Mbl HE pacronaraeM 3HaHHEM
[IapaMeTpPOB reHepasihHOH COBOKYMHOCTH, MOITOMY NONb30BAaHHE NapaMeETpH-
YECKMMH KPHUTEPHAMMU 3aTpyAHHTENbHO. YTO Kacaerca HenapaMeTpHYECKHX
KpUTEpHEB, TO CliedyeT HMMeTb B BHAY, YTO OHM pa3paboOTaHbl U1 HHBIX
LIENIEN.

IMpumep 2. PaccmMoTpuM pAll ypOBHEH NEHMHrpaJcKHX HABOJHEHHH.
Ilonyctum, uTO HabGnlojgeHUa 3aech Hayatol B 1935 r., HO UMeIOTCA HageXXHbIe
OaHHble 06 M3BeCTHOM HaBoaHeHMM 1824 r. MoxHO yTBepXOarTh, YTO, HMEA
TONbKO 3TH JaHHbIE, ypoBeHb 1824 r. 6b1n ObI MO CTATUCTHUECKHUM KPHTEpHUAM
NpU3HAH HEOQHOPOIHBLIM M sABMNCA Obl KaHAMNATOM [ANA UCKIIoYeHUA. Bo3b-
MeM Teneph UMeloLHikca paac 1691 r. [ 30] :

1824r........ 423 ¢cMm 1955r.......... 273 cm
[924r........ 357 cm I189Cr.......... 249 cm
1691r........ 340 ¢cm 1937 r.......... 243 cm
1777r........ 320 cMm

Ecan npuHaTh BO BHUMaHHe HabnoOeHus 3a nocnenHve 40 net U BblJAIOLHH-
cA yposeHbs 1824 r., To nonyunrcs pang 423, 273, 243 u 1.4. [lpuMenssn nio-
OOH KpHTEpHH CTATHCTMUECKOH OJHOPOOHOCTH, YpOoBeHb 423 OyneT nmpu3HaH
nojyiexaminM HckoyeHnio. Korga xe mbi Gepem noutd 300-neTHHH pAn
(c 1691 r.), 10 31ecp MexAy 3HaUeHUAMHU 423 U 273 MMeETCA BEAHYMHDI



357, 340 u 320, 1.c. UHC/IEHHaA NOCNEAOBATENBHOCTh YNOPAOOYEHA, M 3TOT
PAL Y)Ke He CYMTaeTcs HeOTHOpoaHbIM. UMeeTcA rugponormyeckoe 060CHOBA-
HHE MNpoeKTa JIEHHHI padCKOH NaMObl, COCTaBJ/ICHHOE I'pyNMNOH HHCTHTYTOB,
B KOTOPOM BCAKHE MPEONONIOKEHUA O HEOMHOPOOHOCTH pAdA OTCYTCTBYIOT.
He BO3HHKaeT HHKaKHX COMHEHHH M OTHOCHTENbHO KAaKOH-TO OCOOOH CHHOI-
THYEeCKOH OBCTaHOBKH.

B Hacrosiiee BpeMa Ha IMAPOJIOTHUECKOH cTaHUMM Tempiok (A30BcKoOe
MOpe) HMMeEeTCA pAl HaroHHbIX YpOBHEH 3a 56 nert, npHyeM OOHUH YPOBEHb
cocrapnsaer 400 cMm, a 55 ocranbHbix — OT 75 1o 150 cm. U olisa1h BO3HUKaET
BOIIPOC O HEOOHOPOOHOCTH M OCOOEHHOCTAX CHHOMTHUECCKOH OGCTaHOBKM.

B cBeTe TONBKO YTO pas’oOpaHHOroO pAfa YPOBHEH NEHMHIPAACKHX HaBOM-
HEHHMH CNefyeT CUMUTATh, YTO ~BAKYyM’ MEXIY BbIJAWUIUMCA IKCTPEMYMOM
M BCEMH OCTaNbHbLIMH C TEYEHHEM BpEMEHH 3aNOJIHAETCA. B Hempomonxiu-
TENBHBLIX PANAX HANHYME BbIJAWIETOCA I3KCTPEMYMa CO3[ACT KaXKyLIYICH
HEOJHOPOAHOCTD.

1.8. Ilpn onpeneneHuH pacyeTHLIX THOPOMETEOPONIOrHYECKHX BENTMYHUH TpeE-
OyeTcA HaNU4YHe BHIOCAAKUMXCA MO BEIHYHHE IKCTPEMYMOB, OOHOrO WIH
HECKOJIBKMX, SABNAIOUIMXCA 00A3aTeNbHOM H BeCbMa LIEHHOM HHGOpMaUMeEH,
cnocob6CTBYIOLIEH OOonee HAaAE)KHOMY pacueTy THAOPOJIOrHY4ecKoro (Knuma-
THYECKOro) I1apamMerpa, KOTOpbIH OydeT MONOXeH B OCHOBY IPOEKTa COO-
PY)KEHHA. JTH 3KCTpEeMYMbl MOIrYT HaAXOOWTbCA B pAdax HabNoOeHUH, BHE
pAOOB HWiH OblTb ODHapyXeHbl B HCTOpMYecKOM npouuioM. [lo mHeHMio
C.H.Kpuuxkoro [20], “CoBeplueHCTBOBaHHE METONOB BbIpaXKeHHA Kojleba-
HHA CTOKA JOHKHO B OCHOBHOM 3aKJIOYaTHCA B YTOYHEHMH TIPEICTaBIEHUHN O
NOBTOPAEMOCTH peAKO HabDNIOAAUIMXCA IKCTPEMYMOB CTOKa, B OCODEHHOC-
TH MaKCHMAaNBHOr o™,

Onpenenuts NOBTOPAEMOCTh peIKHX IKCTPEMYMOB KpaHHe TpYyIOHO.
[loatToMy B 3TOM BONpoOce cnefyer NMpHHATb KAKYyK-TO OCHOBHYIO Npenno-
CbiNKY. TaxkoH MpeafnochuniKod [O/HKHA ObITh HAAEHKHOCTb MPOEKTUPYEMbIX
coopyxeHHn. KputepHeM NOBTOPAEMOCTH pacxolla ABJIAETCA €ro npuemre-
MOCTb H OGOCHOBaHHOCTb NPH CTPOUTEIBHOM IPOEK THPOBAHHUH.

Her n He MoOXeT ObITb HHKAKHX OCHOBAaHMIl [1A pUCKAa — NpHHUMATh Ge3
CHEeUMaNtbHOr0 I'WIpONOTHUECKOro OOOCHOBAHUA TbICAYENETHUM TOT pacxof,
KOTOpbIH HAONI0OancA B TeueHue, Hanpumep, 40 net HaGnogeHHA.

1.9. Ina obecneyeHHss HAOEKHOCTH cCnedyer NpeaycMaTpuBaTh HeobXo-
OIMMOCTb Ha3HAYEHMA pACUYCTHLIX MapamMeTpOB, ONpEACNAIOLIHX pAabOTY COOpY-
WEHUA.

CreneHb HagexXHOCTH Ollpelensier KJacc TOro WiH MHOIO BHUIA COOpyXxe-
HUS Y 3aNacel, MPpUMEHAEMbBIE B COOPYIXKEHHH.

Ilpy Ha3sHaYeHMH CTEMNEHH HAACXKHOCTH MCXOHAT M3 TOFO MaTepHanbHOro
M MOpaJIbHOTO yuiepba, KOTOpblH MOXeT GbiTh HAHECEH HaAPOJHOMY XO3AHCT-
By H obOuiectBy. [lo3TOMY HasHaueHHe pacyeTHLIX IWIPOJIOTrHMMEeCKHX Mapa-
METPOB CJIEIYE€T CYKHTATh JIOTHYECKOH HEOOX OIMMOCTHIO.

1.10. B T1ex cnywasx, xorga umelowmecss HarypHbie H3MepeHWst B pac-
CMAaTpUBacMOM TMNYHKTE HEOOCTATOYHRI W TpebyeIca MX MAONOJIHEHHE WWIH
nMpoBepKa, IpUMEHAITCA METOJIbI

OObeMHEHHA HAONMIONECHHW 110 HECKOJIbKUM MYHKTAM (rOJOMYHKTbI) |

NPUBJICUCHHA AHANOroB ¢ OoJiee JUTENLHBIM PALOM HAONRIOOEHMH, eCiu
3TOT aHANOI' UMEET BbIJAIIUHHCSH IKCTPEMYM;

KOMIMO3HUHUOHHbIH, OCHOBAHHbLIM H2 YCTAHOB/IIEHUM TrEHETHYECKON CBAIM
paccMaTpHBacMoro napamMerpa ¢ 00ycnosaHBaw UMMy GaKk TOPaAMH.



MeTod rofonyHKTOB 6bin 3b¢eKTMBHO NpMMmeHeH B pabore [8] nna
aHanu3a H OOOCHOBaAHHA ¢opMbl OOOOLUEHHBIX KpHBbLIX 00€CNeYeHHOCTH
CeBepHOro nonyuwapus. CnenoBarenbHo, MeTO/], FOJONYHKTOB MOXET NpHUMe-

HATHCA UIA H3YYEHHsA TEOpETHYECKHX 3aKOHOB pacCIIpefeNieHHA T'HAPOMETEO-
POJIOr HUECKHMX XapaK TePUCTHK.

OgHaxko [ MONYUYEHHs pacyeTHbIX NApaMEeTPOB KOHKPETHOro BOIHOrO
o0bexTa NMPpHMEHEHHE MeTOja rOAOINYHKTOB BCTpeYaeT cineaywouiee 3aTpynaHe-
HHe. ECNH Ha JaHHOH TeppHTOPHH H3IYyueHO 10 BoaHbIX 06BbEeKTOB, TO NpH 06Db-
eIHUHEHHH HMX 00BeKT A Oyner sMeTh OJHM napaMmerpbl. ECnU yepe3 He-
CKOJLKO JIET Ha TOH Xe TeppHTOpHH Oyner u3yueHo 30 BoaHbiX OOBEKTOB,
TO NpH OObEeAMHEHHUH HX TOT Xe 06beKT A Oymer HMeTh ApYTHe MapaMeTphbl.
B neACTBHTENIBHOCTH 00BbeKT A HMMeeT napaMeTpbl, HHKAK He 32BHCAIIHE OT
H3Yy4YE€HHOCTH COCEJHHX 0OBEeKTOB.

MeTton TOOOMYHKTOB MNPHHUMIIMAILbHO TPOTHBOPEYHT METOOAM pacueTa
3KCTPEMAJIbHbIX X3PAKTEPHUCTHK 1A KOHKPETHBIX CTPOMTENAbHBIX OOBEKTOB.
IlanbHeH1lllee YTOYHEHHe I3KCTPEMAIbHBIX [apaMeTpOB BOIHBIX OOBEKTOB
OOJHKHO ObITb HanpaBNeHO HAa MOJIyYeHHe MX HHIMBHOYanbHbIX CBOHCTB, a
He K HHBEJIHPOBAHHMI0 HMX, TeM Oonee YTO ONHTENbHOCTh OJMHOYHBIX PALOB
HenpepblBHO Hapacrtaer. [loaroMy Hago NpH3HaTbh, YTO METO FOJONYHKTOB
BpAN JIK MOXET ObITh NepcieK THBHLIM B OyayuieM.

[IpyBneueHme OOMONHMTENIBHOH HHPOpMALMH OOMKHO OCYLUECTBIIATHCA
He IIyTeM pacyeTa Mo rogonyHKTaM, a MyTeM MOMCKA IKCTpEManbHbIX XapaK-
TEPHCTHK, B TOM YHCNE€ HCTOPHYECKHX. XOPOIUMM METOOHYECK HM TTPHMEPOM
TaKOro NMOHCKa ABNAEICH, Hanpumep, pabora [ 16].

Ecn¥ roBopuT O KOHKpPETHBIX reorpapHMYeCKHX perMoHax, TO METOR
rOOONYHKTOB MOXHO TIbITaTbCA IPUMEHHMTh TOJIBKO Ha HE3HAYHTENbHOM
YacTH TEppHTOpPHMHM HallleH CTpaHbl — HA 0re YKpauHel H B HEKOTOPBIX paHo-
Hax Ka3axcraHa.

M ewe ooMH acnekr 310r0 Meroga. Yacto ynorpebnalT BbIpakKeHHE
rogocoopyeHus. CYHTaloT, UTO eCliH €CTh CBEJeHHA, HApKMeEp, O ITABOAKAX

Ha 100 ManbIX COOPYXEHHAX Ha KAKOM-TO y4acTke noporu 3a 20 ner, TO Ha-
HO6ONbLUIMA H3 HAOJIOMEHHBIX NaBOOKOB UMeEET BEPOATHOCTD p 1 =

100 x 20

5000 * 1aKOe paccyX/ieHne HempaBOMEpHO , TaKk Kak 100 maneix coopyxe-

HMH pacrnonoxeHb! Ha miuHe S0 KM M Bcé OHH CHHXPOHHO CBfi3aHbl H He AB-
NIAIOTCA He3aBHCHMBIMH. Ha Bcex coopyeHHMsAX MaBOOOK MOXET 6bITh CNeACT-

BMEM OIHOIO H TOrO e HOOXOA H BEepOATHOCTb HaHbGonbulero Gyner He
1 ]

———) A ———

2000 20

Uro kacaerca MeToga aHaNOrMH, TO OH JONKEH NPHMEHATHCA ¢ KpaiHeH
OCTOpPOXHOCTbI0. B HacTosllee Bpema MeTOod AHANIOTHMM ABNAETCA JOMHHH-
pPYOLIMM B THAPONOrMyecKHX pacyerax. CyuMraercd, 4YTO NpUMEHEHHE 3TOro
METOOA TMOYTH BCErfa IpaBOMEpPHO, XOTHA pAaCCYHTHIBAETCA BMECTO OJHOH
PeKH [IpyTaa C NMOMNpaBKaMH, BbIYHCIIAEMBIMH BECbMa YCNOBHBIM CIIOCOGOM.

[log npuBeneHHeM KOpPOTKOro pAfa K HJIMTENbHOMY MEPHOAY B HacTOA-
wHX PeKOMeHAAUMAX MOHMMAETCA NOMCK  BLIJAIOLIErocs JIKCTpeMyMa.

Pap-aHanor MOXHO KCMoONb30BaTh TONMBKO B TEX CNYYasdX, KOrjaa oH copuep-
)XUT BblJAIOIMHCA 3KcTpemyM. [IpH 3TOM Hago yYHTBIBATh, UTO IKCTPEMYMBI
B KaXIOM MMYHKTe GOpMHPYIOTCA HEIOBTOPHMBIM NYTEM.

MeTon KOMNO3MIMK ABNAETCA MEPCNEKTHBHBIM, HO IIA €ro NpHMEHEHHA
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B pacyerax TpeDywTCsa eille 3HaYHTeNbHbIE I'HAPOMETEOPONOTHYECKHE UCchne-
AOBaHHA.

2. PACYUETbl MAKCUMAIJIBHOI'O CTOKA PEK IIPU
HAJIMUUHN HABJIWAEHUHA

2.1. PacieTb! 3KCTpeMalNbHBIX FHAPONOTrHYECKHX BeNTHYHH pacCMaTpHBAIOT-
CAd B HACTOAUMX PeKOMEHOAUMAX HAa MPHMEpPE MAKCHMANIBHOTO CTOKa peK.

PacueTHbie 3HaYCHHA MAKCHMAJIBHOTO CTOKAa ONpelenfoTcsa no SHUHOMMH-
aNbHOH KpHBOH ODECIEYEHHOCTH WIH N0 KpHBOH TpexNapaMeTpHYeCKOro
ramMMa-pacnpeneneHusa, napaMeTpbl KOTOpbIX — CpeaHee MHOroNeTHee 3Ha-
yeHMe pacxoma Q, , KOIPQPHUUHEHT UH3IMEHUMBOCTH C, U KO3 PHUHEHT
acMMMeTpHH (g = YyCTAHAaB/IHBAIOTCA MO PacueTHOMY pALy HabGioJeHHA.

2.2. Ilo paHHLIM MHOrONETHMX HaONOAECHHH (QOPMHpYIOTCA pAIbI exe-
TOAHbIX 3KCTPEMAIbHLIX 3HAYeHHH CTOKA, OTAENBHO [JIA PaCXOfOB TaJbIX
BOA M OOXIEBbIX NAaBOAKOB. B cnyyaax, KOrga takoe pasgencHue HEBO3MOX-
HO (HanpuMmep, VIl CEBEPHBIX PaHOHOB C NMO3JHMMH TIONIOBOJBSMM B NEPHON
[I0KAEH, 18 HEKOTOPBIX I'OPHbIX paHOHOB H Ap.), OpMHpYeETCA OOMH pAL
HaHOONBUIMX rOJOBbIX IKCTPEMYMOB.

2.3. B xayecTBe KpUTEpHA NMpPH Ha3HAYEHHH BEJIMYHHBI paCUETHOH XapaKTe-
PHCTHKH B HacTOALIMX PekoMeHOauMAX MpUHATA exeroaHaa (OOHOKparHas)
BEPOATHOCTb ITOH BEJIHUYHHEI.

[1 pnMeuyuaHue. B nureparype MOXHO BCTPETHTb pa3HOOOpa3Hble
ynoTpeONeHnsa MOHATHS ~BEPOATHOCTH . Tak, B BONNHOBOH TEOPHM BEPOAT-
HocTh onpepensaerca B cucreme BonH”’ (CHwull II-57-75). HaunGonsiuas
u3 100 BonH cuMraerca MMewLIeH BepoATHOCTs 1%. Ecnu nepuon BonHeHus
T =12 ¢, To 100 BonH npoxogATt 3a 20 MuH. Takum 06pa3oM, BblpakeHHe
"BepOATHOCTb 1%’° OTHOCAT U K MOBTOPAEMOCTH OOMH pa3 B 100 jnert, M K
NMOBTOPAEMOCTH OHH pa3 B 20 MHUH.

2.4. OcHOBHO# 3aJja4cH TNpPH CTaTUCTHYECKOH OOpaboTKe psafa MHOroJer-
HHX HaONIJEHHH ABNAECTCA OINpele/ieHHEe pacYECTHbIX 3HAUCHHH MapaMeTpoB
KpHBO# pacnpenencHus (obecneyeHHoct) — &,,C u Cg .

JIMHAMHKA M3MEHEHMA 3THX MMapaMETPOB [IOJDKHA MOJIBEPrarbCA TILATENb-
HoMYy aHanu3y. [lpy pobGaBneHHH B KaXOOM HOBOM roy MaKCHMAaJlbHOI'O
pacxona B paj HabnmwneHud napamerpel @,, 0, U C, wu3MeHANTCA. B Gonb-
Uled WIH MeHbllUed CTEeMEHH 3TO TNPOMCXOAMT €XEroiHO; TMpH TNOABJICHHU
)K€ BbIJAIOUIMXCHA BEJIHYMH MapaMeTpbl M3IMEHAKTCA HaCTONBKO 3HAYMTEib-
HO, 4TO BbIOOp HMX pacueTHOro 3HayeHuA, ocobeHHO napametrpa C , craHo-
BUTCA OCHOBHOHM NpobieMOH pacueTa.

AHanH3 OYMHAMHKH HM3MEHEHHA MapaMeTpOB BBHIMONHAETCA IIPH MOMOLUM
COCTaBJIeHHA rpaduKa HX eXETOOHOTO H3MEHeHHA (11.2.5.).

2.5. MlocTpoeHne rpadHkKa eXerogHoro U3MEHEHWA NapaMeTpoB BbINON-
HACTCA ClledyIolMM obpa3oM.

[TycTh MMeeTCA XPOHOJIOTHUECKHH pAML eXeroOHbIX MAKCHMaSbHbIX pacxo-
1oB Bojbl. U3 3toro pana ¢opMHpyloTca OT Hayana HabogeHHH X pOHOOT U
yecKkue pAmpl npoaosxkurensHocThio 10 u Gonee ner. [lponomxurensHocTs
PANOB YBEIHYMBACTCA KAXUbIH pa3 Ha oaMH nocnegyiouyi rod. llonyvaercs
cepus panos anurensHoctsio 10, 11, 12 ner 3a mepuoawt, Hanpumep, 1901
1910; 1901-1911; 1901-1912 rr. u 1.a. O6wee yucno ¢t TaKUx pAAOB
6ymer pasHo ¢ = 2t -9, Tak, npu uucne ner HabnioneHuin 72 = 45 ner nony-

yaem 36 pANOB.
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[lonyuyeHHbie 36 pAnoB cnegyeT NOABEPrHYTb CTaTHCTHYeCKOH 06paboTtke
C BBIMMCIICHHEM CpedHero 3HaueHua &, , ko3pdHumeHTa HameHuuBoctH

H KOID(PHUKEHTa aCHMMETpHH Cg. BbluMcneHus BoimonHslwrtca Ha IBM*.

[lo pesynpraramM 0OpabOTKH TakHX PpAOOB CTPOATCA rpadukH, rjge mno
OCH abCcuucC OTNOXEHO BpeMA (NPOHOTKHTENBHOCT, CHOPMHPOBAHHBIX
PALOH), a 110 OCH OpIHMHAT — 3HAYEHMA [ApaMETPOB.

UanoxeHHbIH METOH MOCTPOEHHA, KOTOPhIA YCIIOBHO Ha3BaH ' 'METOOOM
OnpefesieHHs €XErOAHOro H3MEHEHHMsA [MapaMeTpoB’’, NaeT BO3MOXHOCTh
BbIABHTL TEHIEHIIHM H3IMEHEHMA TNapaMerpoB &,,C, H Cg, a clleloBaTelb-
HO, MpHOMM3HUTLCA K OMNpee/iecHHI0 HX pacYeTHOH BEIITHYMHBI. YNOTpebnsas

BbIDRKEHHE *'eXErOofHOe’’, HMEETCA B BHAy NOMEPKHYTh HENpPEPHIBHOE
M3MEHEHHE HX BO BPEMEHH.

Huoxe naoTca NpHMepsb! NOCTPOEHHA TaKHX IpadHKOB.

[Ipumep 3. IlocTpoeHne rpaduka exerogHOro HU3MeHeHMs MapaMeTpoB
KpHBOHU obGecrieueHHOCTH (pHC. 2).
Pexa Unp y cranMup O6nuBcko# (6accerH Ilona). Ilnowams Bogocbopa

8470 kM2, nepuon HaGnopeHWA 1924—197S rr., BHIIAIOWIMACA Pacxofl
1956 r. — 3200 M3/c. Ta6nuua pacxonos HaHa B npun. 1.
Ha rpaduxe noxa3aus!:

1. ExeronHbie MaK cHManbHbi€ pacXobl BOIbI.

2. Cpennne pacxonni @, ,HauMHasA ¢ psfa NpoaobkHTensHocTeio 10 ner.

3. Bennunta Ko3d¢uimeHTOB H3MeHunBocTH £, K acummerpun Co BbI-
YHCNIeHa METOIOM MOMEHTOB IO POPMYIJIaM -

(1)

2)

4. BennunHa ko3pdpuunentoB €, U Cg BBMMCNEHA METOIOM HaHOGOIb-
wero npasaonopodns no ¢popmynam :

Thyx /x|
Aa® =57 ‘ (3)

sx, /%ty X, /7
A, = _ﬁ/%L/‘" @

H [0 HOMOrpaMMe€ IS BbIYMCIEHHA NapaMeTpoOB TpexiapaMeTpHYecKOoro
ramMma-pacnipegeneduss &, n C 4  METOMOM NpHONKKEHHO HanGornbiuero
TNpaBaONoONO0OHA.

U3 rpapuka BuaHo, uro Bhimawwmiicas pacxogq @ = 3200 m3/c npouuen
B 1956 r., Ha 26-M roay HaGniogenus. Jlo 1956 r. 3a 25 ner HaGniopeHu#
koxbpmmeHT €, H3meHsanca B npenenax 0,85-1,0 npu noacuere no merony
MomMeHTOB M 0,88-1,08 — no meroay HanGonsiero npasponoaooua.

[locne mosaBneHna B 1956 r. pacxopa 3200 m3/c xo3pduumeHTr &, pes-
KHM CKaukoOM yBenuyuinca go 1,37 no ogHomy Mmeroay U no 1,4 — no Bto-
pOMY.

B nocnenymwouwme 19 ner (1956—1975 rr.) k03pPHIHMEHT £, He CHMXAICH,
4TO clefoBaio Obl OXKOaTh, a3 Konebasicss B CpaBHUTENBHO HeGONbLIX npene-

* Pacuetnl Ha IBM mnsa panHux Pexomenpaunit BrinonHeHs! B J1a6opaTopuy MaTeMa-
™ydeckux meroaoB [THUHUHC uax. KnoxuHoit E.B.
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nax 1,35—1,43. MOXHO 3aMeTHTB, YTO pa3NHyHA B BeJIMuHHe C, , BHIYHCIIEH-
HOM ABYMA METOUAMH, NOCTENIEHHO YMEHbILAKWTCA; K MNOCledHeMy roay
HaGnioneHnN Ux 3Hadennsa cosnanu €, = 1,4).

Yro kacaercs Ko3pdHUMEeHTa acCHMMeETpHH [ , TO 3[1€Cb pPaCXOX/IEHHA
BLIYUCIICHHH 110 METOAaM MOMEHTOB H HanObOmnblUero npasaonomobus, ec-
TeCTBEHHO, Oonbuwie. OOHAakO K MOcCneaHeMy roay HabnwjeHHH KW 30ecCh
O6Hapy»>XHBaETCA HEKOTOpasA TEHOCHLUMA K CHHXEHHIO pasNiHuMH.

[ipumep 4. HocrpoeHne rpadmuka eXerogHoro HM3IMEHeHHsA IMapaMeTpoB
KpMBOH 0o6ecneyeHHOCTH (pHC. 3).

Peka Apkan3zac, CHIA. [Dnowagp Oaccedna 11 750 xm2. Briparoumica
pacxon 1921 r.— 2 880 m3/c. Tabnuua pacxoaoB [aHa B NpHII. 2.

Ha rpajdpuke noka3zaHsl:

1. ExeronHnie Mak CHManbsHbI€ pacxopl.

2. llapamerprt &, , €, H Cg , BHIYUCNIEHHbIE METOJIOM MOMEHTOB A
pAnoOB nponoskutensHocthio 10, 11, 12 u no 65 ner (NIpOXONKUTENIBHOCTD
HabN0IeHHH ) .

Boijjaloumiica pacxon Ha pexke ApkaHsac npouwen B 1921 r., Ha 27-m
rogy Habnionenuu. [1pu 3TOM CcpemHnn pacxon &, Bo3poc ot 260 no 360,
T.¢. Ha 38%.

Koapodpuunent €, pe3kum ckaykom ysennuunca ¢ 0,55 po 1,45, nocne
yero Ha npotaxeHnn 40 ner cHuwxkanca ot 1,45 no 1,28. I'pagpuxk HarnagHo
NOKa3blBaeT BCI0 TPYAHOCTh NpOGIeMbl HaXOXKIEHHMA pPacyeTHOro Ko3aPpou-
iMedTa C,. CoBeplLUEHHO AICHO, YTO CYILUECTBOBaBLIaA OO BbIIAIOLIETOCA Na-
Bonka BenwyuHa € = 0,55 3aHuxeHa, a Benwunna &, =145 asnaercsa 3aBbl-
LLIEHHOH. PacyeTHOE 3HaueHHe NEXHT B orpoMHoM aunanasone 0,55< € <145,
HMTOOBI €ro HaiTH, TpebyeTCA TLIATENIbHbIA Pa3HOCTOPOHHHH aHANH3.

Taonuua |

HaMenesiun napamerpoB Ha p.ApKan3iac

3a nepHon Oo nasoaka, | B roag naBogka, 3a nepHop nocse nNaBoa-
1895-1920rr. 1895-1921 rr. Ka, 1895-1922-1960 rr.

Q, 280-260 260-360 360282

ay 0,66—0,55 0,55—-1,45 145—-1,28
Co 1,80-2,50 2.50-4,25 4,25-6,30
CL., 2,7-4.5 4.5-29 29-49

Pacxogb! BepOATHOCTbIO, HanpuMep, 1% BuIrnAgAT Tak (OepemM KpaHHue
CNy4yau) :
nocne 26 ner HabnwaeHud (nepvon 1895—1920rr.):

Q,= 260, ¢, = 0,5S; Ce 22,50, Qe = 805 m3/c;
nocne 27 net HabniogeHuud (nepuopn 1895—1921rr.):
Q, = 360; C, = 1,45; Ce= 4,25; Q9 = 2660 M3 /c.

2.6. IIpu craTHCTHUECKOH 0O6paboTKe MHOTONETHHUX ps0OB MAaKCHUMAaNbHbIX
pPacxonoB BOMOpl CNEAYET YUHTbIBATL, YTO He BCAKHH PAN (Haxe NMpOLOJIKH-
TensHocTbIo 50 ner, cM. npuMepsl 5, 6, 7) nNpUrojied JNA onpenerieHus pac-
YeTHbIX 11apaMETPOB KpPHBOH obecrneyeHHOCTH. Pabl, NpUroaHele mis omnpe-
HeNeHUs NapaMerpoB, HA30BEM YCJIOBHO pacyeTHbiMH. OgHO M3 HeoOXxoau-
MbIX YC/IOBHH pACYETHOro pAlla — HaJIUHE B pANY WIM BHE €ro OJHOro

L g

WK Gosee BBIOCNAILIETOCA pacxoaa (KpHIepud BbIAENANILErOocA pacxoja
JaH B n.2.8.).
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Uro kacaeTcAa HeOOXOOMMOH MNpOOOJKHTENBHOCTH pacyeTHOro psnga, To
ofbliuMe yKa3aHMsa 30echb OaTbh 3arpynHuTensHo. [lonesHo npocneauts, Kak
M3IMEHATIMCh B3rnAnbl Ha 31oT Bornpoc. B 1948 r. B 'OCT 3999-48 pexoMen-
nosancsa nepuopn 15 ner, B 1957 r. B CH 2-57 — yxe 20 ner, B YKa3aHuax
CH 435-72 — ot 25 mo 50 ner (no ¢pu3nko-reorpadpHyecKUM 30HaM) . Yuu-
TbIBaA npumepst 5, 6, 7, HaNO AymMars, YTO BO3pacTaHue TpebyemMoro nepxosa
OyneT npojonxarbcsa. OueHb MHOroe 3aBUCHT OT HaJIMYMA B pANY BblJAIOIIHX-
CA BeNHWYHH, MOITOMY BOMPOC O HEOOXOAMMOH INPOHOJKHTENBHOCTH pRAJA
HeNb3sl YNOXXHTb B CTAaHAApTHble nepuHonpl. OueBHOHO, MO ITOH NpPHYMHE B
npoeKkTe HOBbIX YkazaHui CH 435 BoobGuie He HaeTcs HHKAKHX peKOMEH[a-
LIAK HA ITOT CyeT.

[IpuHanexxHOCTb pAJa K pacyeTHOMY OIpEaeNAETCA MPH NMOMOLLH I'pagH-
Ka eXerogHoro uiMeHeHna napamerpoB. COOTBETCTBYIOLLME NTPHMeEpPDI ITPHBO-
AATCA HIDKE.

Ilpumep S. AHanu3 TOroO, ABNAAETCA NHU PACYETHBIM PAO MAKCHMAJILHBIX Pac-
xoooB Ha peke Apaxc y Kapaponnei. Inomagp 6acceitia 96700 xkm2. Bbi-
paoumica pacxoa 1969 r. — 2800 m3/c. Tabnuua pacxomoB jaHa B npui. 3.

1. JonyctHM, YTO pacyer BbinonHsaerca B 1968 r., 1.e. 00 BbIOaIOLLErOCA
nasoaka 1969 r. (M3 npaktMkH pabornl bakuHckoro orpeneumsa I'uapo-
[POEKTa).

[lapameTtpsl pAna no MeToay MOMEHTOB 3a nepuopf 1912—-1968 rr..

Q,=993;, C, = 0,33; Ce * 0,26; Cg/C,=0,8.

HecmoTpa Ha nonyyeHHy0 He3HaYHTENbHYI0 BeJIMUHHY Kodpduumenta Cg,
GbU10 HazHayeHO oGbiuHOe cooTHowenme Cgq/C, = 3. KpuBaa oBecneyen-
HOCTM paHa Ha puc. 44. OTMeTHM, 4TO 1O 3TOH KPHBOH NOBTOPAEMOCTDH
pacxoaa 1969 r. pasua 1250 ner.

2. Jonycrum, 4YTO pacuyer BhinonHaerca B 1969 r. nocne BbIgaollerocs
naBoaka 1969 r. (TakoH pacyer Tak e BbIMONHANCA DakKHMHCKUM OTOEeneHM-
eMm ['ugponpoexTa).

[lapamerpsl pana 3a nepuon 1912—1969 rr..:

Q,= 1030, c, = 0,40; Cy = 1,55, c./C, = 39.
KpuBaa oGecneuenHocv npu &5 /€, = 3 naHa Ha pHc. 4,6. [Ipu 310i KpHBOH
NOBTOpAEMOCTb pacxona 1969 r. pasua 300 ner.

3. AHanu3 MNpHrofHOCTH psAfa UIA OrpeneneHUA MapaMeTpoB KPHBOH
0BecneyeHHOCTH.

[locTpoHM rpadHK exerogHoro HiMeHeHMA napamerpoB (puc. 5). Obpa-
1{aeT Ha cebA BHHMaHHE TO, YTO ACHMMETPHA Ha MPOTAXEHHH BCEro nepHoa
HabnoageHHH ONH3Ka K HYNI0 MM He3HayHTeNnbHa, Yero HHKorga He ObiBaer
B pAAaX MakCHMaIbHBIX pacxomoB. B 1968 r. npoiuen HauGons LMK NaBOOOK
3a Bech NpealllecTBYIOUMA nepuon &,,,, = 1820 m3/c, u Bce-Taku acuMmerT-
PUA OCTaBaJlach HE3HAYMTEIILHOH (.‘:, = 0,8 C,. ITO yXe yKa3blBa/IO Ha
TO, YTO pAf OrpaHHUEHHO npHroneH. Tonbko NpH NOABNEHHH pacxona Qg *

=2800 M3/c acummeTpua crana pasHoit Gg =1,55m Cy/C, =39, 1.e. napamer-
Phbl NONYYMNH OObIYHBIE COOTHOULICHHA .

Ho naBoaxa 1969 r. nepBeie 9 uneHoB paHXKHPOBAHHOIO pANAa HMENH
cneaywowe 3xadenna: 1820, 1610, 1591, 1568, 1512, 1420, 1369, 1360,
1346 M3/c, 1.e. pa3nnuHA COCEOHNX YNEHOB HHUTOXHDI. 32 HCKJIIOYEHHEM pac-
xopa 1820 ocransHbie 8 HaGniopansuch 3a nepuon 50 ner, T.e. OAMH pa3 B
6 ner. Torga MOXHO NpHHATL, YTO pacxon 1820 Habniogaerca HHKAK He pe-
)Ke omHoro pasa B 20—25 ner. 10 TMIMHUHBIHA IPHMEP TOFO, UTO A, 4
(1.2.7), 1.¢. yr0 pacxon 1820 He mMoxer croaTs BO rnase 50-nerHero papa.
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ORI ;

a — MO CyIecTBy0olcH meToaMke Ho nasogka 1969 r.;
6 — 1O Xe, nocne naboaka 1969 r.; ¢ — npennaraemasn
KpvBan

MoxHO cHenaTh BBIBOA, YTO PAA MAKCHMAIbHBIX PacxofoB pP.ApaKkce Y
Kapagounsl 0o naBoaka 1969 r. He MOr CNy>XHTh OCHOBOH [i/ifl Oonpe/esieHHA
napamMeTrpoB KpuBO# obGecrnieueHHOCTH. OIHcaHHe pacyeToB KpHBOH obecrie-
YeHHOCTH, BbIMOJIHEHHbIX B bakHHCKOM oTaeneHuu I'ngponpoexkTa, HMeeTco
B pa6otax [36, 37].

4. PexoMeHyeMpli pacyer mnapamerpoB s p.Apakc c.Kapapomunsl.

OCHOBHOH BONPOC — KAK OLEHHTh NOBTOPAEMOCTb (BE€pOATHOCTH) pacxo-
ga 1969 r.

Baxunckoe otaeneHue I'mppornipoexTa NpuHano 8 1971 r. 31y nosropse-
MOCTb paBHOH A/, =73 ropa. Korna no cyluectByrouei MeTOAHKE NOCTDOM-
MK KPHBYIO oﬁecneueﬂuocm nonyynwnu # = 270 netr. 3nees cpa3y HapyLia-
eTCA OCHOBHOE TpeGOBaHHE HHXKEHEPHOTO pacuera — T€ BEJIMUHMHDBI, KOTOPbIE
NPMHUMAIOTCA B Hayane pacyera, HOJKHbI OpITb PaBHbI NOayuaeMbiM B pe-
3ynbraTe pacyera. MeTolbi MOMEHTOB H HanbGonbiuero I1paBaoOnonoOHMs
He MOTFYT BbIilIOJIHHTb 3TO TpeGoBaHHME. CneloBaTesibHb , pacyeT HAIO BbIMNOJI-
HATH rpadoaHANTHTHYECKHM METOIOM.
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[1o nocnenuum cBeneHuaM, baxkrupponpoexkr (1979 r.) npuHumaeT nos-
TOpPAEMOCTb pacxomda 1969 r. Ay = 110 ner. Mer nonaraewm, uto cneayer
npuunmars &, = 150 ner. Torna xpusas 6yner MMeTh BUA, MOKA3aHHbIHK Ha
pHC. 4,8.

5. Cnenyer BBINMOSIHUTD NMOUCK OAHHMbIX O paHee HAONKIABIUMXCA BbIOAlo-
IIMXCA NMABOAKAaX Ha peKe Apakc, B YaCTHOCTH, HMEKTCA CBEJeHUA O TaKOM
nmaBoaxe B 1877 r.

flpumep 6. Pexa Bonra y r Kynboiwena. [Inowanp Gacceitna
1210 000km2. Umerotcsa Habmonenns ¢ 1881 r.
IlepBbie 15 pacxonoB TaKOBBI:
1. 63900 6. 49 000 11. 46 300
2 50700 7. 48 000 12. 46 100
3. 50200 8. 47 700 13. 45 500
4. 49600 9. 46 900 14. 45 400
5. 49400 10. 46 800 15. 45 300
2800, 0, Mc
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He noBTopsia NOAPOOHBIH aHanu3, NMPOBEAECHHbIA MO peke Apakc, MOXHO
CAenarb BbIBOM, YTO €cnu Onl He 6GbUIO pacxopa @, (1926r.), o pan,
HeCMOTpA Ha CBOI0 NJIMTEIILHOCTb, ObU1 OBl OrpaHHYeHHO MPHIOACH IJiA
ONnpeesieHHA NnapaMerpoB KPHBOH 006eCeueHHOCTH, TaK KaK BCe Nocieyio-
LIHC pacxXoOpl NOYTH HE pa3/INAKOTICA.,

[lppumMep 7. AHANHU3 TOrO, ABNAETICA JIH PaCYeTHhIM PAJ MaKCHMAaNbHLIX
pacxonoB Ha peke Coud y c.IlnacryHka. [Inowaab 6acceisna 238 xm2. Bor-
garoumica pacxon 1978 r. — 613 m3/c. TaGnuua pacxomop — cM. npun. 4.

Ctporm rpadHK eXerogHoro HW3iMeHeHMa MnapamerpoB (pHc. 6), H3 KO-
TOpOro BHOHO, YTO OTHOWIEHMe Cg¢/C, xonebnerca ot 0 mo 0,5, Tonbko
OIHaX b, Ha 41-M rony HabGnronenmit, mocturas 1. Taxue cooTHoweHun &4/Cy
He CBOMCTBEHHb] MAKCMMANBHBIM pacxonaM, OCODeHHO LOXOEBOro JpOMC-
xoxaeHusa. Tonbko Ha 51-M roay HaGniogeHMH NMOABWICA pacxop, NMOIHAB-
Mt oTHowieHne C¢/C, OO0 2 (OnA JOXOAEBBIX NaBOAKOB 3TO €lUe MaNo).

CnepoBartenbHO, OO MNOsABleHMA pacxoma 1978 r. pan, umea wiuHy S50
NieT, He MOr CNYXHTb OCHOBOH [ONA ONpENeNeHHs pacyeTHbIX MapaMeTpoB.

lMpumep 8. Boibop pacuerHoro mepuoaa miA onpenesieHHs MapaMeTpoB
[pH MOMOLIM rpadHKa €XXKEroNHOr 0 HIMEHEHHA.
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Ha puc. 7 nokalaHa kpHBasi M3MeHeHHA Koxpoduumenta C, Ha pexe
Yupuuk. [IpH KOKIAOM NOABIEHUH BLIOENAIOILET OCH MAKCHMYMa NPOHCXOOAT
nepenaapl BenwuuHbl C,, . IIpHeMnemas s CTPOUTENBHOTO NMPOEK THPOBAHKA
BenMuMHa €, TNOnNyyaeTcA rae-r0 B paHoHe pAma a’’, npHONM3UTENbHO
pK t = 34 roga (win B auanazoHe 30—40 ner). OueBngHO OOHO, YTO
pan ’6” NpOAOJDKHTENBHOCTbIO 56 NET XOTA H ABNAETCA 6onee HIUTENL-
HbIM, [A€T MEHee HANE)KHY10 BeNHYHHY (.

2.7. Pappt HabGnI0fEHUI HMEIOT COOTHOLIEHNE 6o A, > /1, nubo A, < 7 (N~
NOBTOPAEMOCTh NEPBOro Wi€Ha B rofax, # — YHCno ner HabnioneHud). Cny-
yaH, Korga AN, = A ¢ ABNAETCA YaCTHbIM HCKITIOUEHHEM, XOTA HMEHHO Ha Ta-
KOH CNYy4aH OpHEHTHPOBAHA CYLUECTBYyloulasd MEeTOQHKA.

1. A, > ~ . ITOT cnyyah ONMUCHIBAETCA GONBLUMM YHCIIOM $OPMYII, HMEIC-
IUMX OOLIIMH BHO

5 - a

= )
m neid-2Q (5)
roe A, — OUPHKA BEPOATHOCTH wWieHa, 3AHAMAIOLLIEr0 = #7~€ MeCTO B

PaHXXHPOBAHHOM pANY IJIHHOH /Z,

[lapamerp @ MNpUHHMAET CleNYIOLHE 3HAYECHHA: €CJIH OPHEHTHPOBATDb-
CA Ha MaTeMarHYeCKOe O>XHIAHHE UCKOMOH BEPOATHOCTH, T0 & = 0; npwu
MEIHAHHOM 3HayeHuH BepoATHocTH & = 0,3; npu a@ = 0,5 BepoOATHOCTH
OTHECEHA K CepedMHe OTpe3KOB, Ha KOTOpble pan pa3dbur. COOTBETCTBYIO-
ume GopMyribl AaHbl B 1abn. 2.

Tabnuuoa 2
Bepontocms nepsoro unena pana P,

no dopmyne (5)

—— s e sl e sl E—— e N ——— G R ol TR Bl b, SE—— e leees gy vl s s s Sl E—— el g el el Sl ol Sl — gge—

m m-023 m-05
Bun dopmynul (5) e d Mn*04 ’n
BeposATHOCTL NEPBOTO 1 j . f_
wieHa £, ned /,931 on

——— ey, e S S SRS G SN T SN S T—— o s gl s S L G e, Tl e el AN EEE e Sy S ey S el oepme GSnllE TS S S s e S ey dppie IS S ey gy Sl SIS el el S E—

Boille npuBeOeHa TpaKTOBKa NMapaMeTrpa & ¢ TOYKH 3pEHHA MATEMATH-
YyeCKOH CTaTMCTHKH. MiDkeHepHass MHTEepNpeTaluua 3TOro fnapamerpa — NOUCK

KoxbpHunenTa 3anaca. Hanbonee ocropoxra l-a popmyna, Hanmenee — 3-1.

OnpHaxo 3a npeaenst 5 . _ l,__( A, =2n) He BbIXOINT HH O[IHA H3 HMX.

f 2n

B peanbHbIX pAnax, MOOWNIH3ys apXHMBHbIE, HCTOPHMECKHE LaHHbIE, MONY-
4alT BEIMYKHY N, , paBHYI0O HECKONBKHM COTHAM J1I€T, BO MHOrO pa3 6oJib-
lie MpONOO/KKHTENBHOCTH HabniodeHHH. IlosTomy oueBHOHO, YTO A1 NMEpBbLIX
YIICHOB pAJIa YKa3aHHbie ¢opMynbl HENMPHTOAHBI. BepOATHOCTL BbIHAIOLIHX-
CA BeNWYHH JOJKHA ONpedensAThCA MYTEM TMAPONOrHYeCKOro aHajiM3a H co-
OTBETCTBYIOLUMM OOpa30oM HAHOCHTBCA Ha Kaeryarky (1m.2.12).

Henb3sa cornacMTbcsi ¢ TémM, YTO B ABYX OJMHAKOBbIX IO 0GbeMY BbiGOp-
Kax Be€pOATHOCTH NEPBbIX HOMEPOB OJHMHAKOBHI, HECMOTPA Ha TO, YTO pac-
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X0 MepBOro HOMEpa B OOHOHM M3 HHX TNpEBbLIILNAET pacXOf BTOPOro, HallpH-
mep, Ha 10000 m3/c, a Bo BTOpo# BhiGOpKe Bcero Ha S5 m3/c. IIpn 3TOM
cpeliHMe pacxofpl B BbIGOpKax NpHMEPHO OJMHAKOBHI [ 3].

B pa6orte [22] cnenanbl HOBble NpEmJIONKEHHA TO ITOMY BOMpPOCY, pac-
CMOTpeHHbIe B 11.2.10.

2. N, < n.3J10T Clyyail He pacCCMATPHUBAETCA B FHIOPOJIOrMYECKOM JIHTEpa-
Type. OueBHOHO, CYHTACTCA, YTO TAKOro AIBJIEHHUA He cyuecrayer. K coxane-
HHIO, 3TOT CJ1Y4aH BCTPEYAETCA 4acTO H ABNAETCA HaMbolee OnacHbIM ¢ TOUKH
3peHHUA HaJe)XHOCTH pacyeTa.

MOXHO yTBEpXIAThb a[[PpHOPHO, YTO €CNH KOMOHHAIMA CITyYaHHbIX BEJTHYHH
MOXeT ObITh TAKOHUTO /¢ >R, TO TaK)Xe BO3MOXXHA TaKafd KOMOHHALMA cITy-
JaHHbIX BeJIHMHH, Korga A1 <.

IIna aanus3a 3T0rO0 sIBIEHHA cnenyeT rnyboko U3ydyaTh CTPYKTYpPY Iep-
BbIX Y1€HOB paHKHpPOBAHHOro pAna. Huxe NMpUBOOUTCA COOTBETICTBYIOILMH
NMpHMED.

pl'lpmm:p 9. Peka Ilhiuma — c.boraummckoe (6acceitn To6ona) . Ilnowanp
GacceitHa 18 600 kM2, HabniopeHus Beayrtcs ¢ 1895 r.
[IepBble TPH pacxoda paHXXMPOBAHHOI'O pAIA TaKOBkI [ 26, 27]:
1970r. — 929 m3/c;  1946r.—900Mm3/c;  1941r.— 890 m3/c.

Kak BHOHO, BCE TpH pacxoja NOYTH OJHHAKOBBI, OTCYTCTBYET XOTb CKOJ1b-
KO-HMOY/[Ib BBbIJENAOLWIMACA PacxO, TUNHYHBIM 1A pAJAOB MAaKCHMAaNbHOTO
croxka. Hen3bexHo NpUXoauMM K BEIBOAY, YTO pacxop 929 ’He umeert npasa”
BO3rJ1aBNATh CTOMb AJIMTENBHLIA pAL, YTO €ro NMOBTOPAEMOCTh MEHBlIe, YEM
nepuon 1895—1979 rr.

Ecnu B3ate karanor I'TU [23], To tam pacxon 1941 r. cocraBnaer yxe
He 890, xak B Pecypcax, a 1220 , Tako# pacxop, Ha 32% npeBbILIAOLIHHA
nocnenyroumd (1220 n 929), yxe “nmeer npaBo” pacnonararbcsi Ha [lepBOM
MecCTe.

2.8. MakcHMyM clieyeT CYMTATb BbIJENAIOLIHMCA B TOM CJly4yae, eciM
npu 06paboTke pANOB NPOOOIKHTENBHOCTBIO M < 50 ner Oynet onpepene-
HO, YTO OH HMeeT NOBTopsieMocTh He MeHee 100 netr (P & 17%).Torpa MuHH-

MaJlbHbI€ MOLYJIbHbI€ KO3(DOOHUHEHTBI ITOT0 MAKCHMyMa OyOyT HMeETD
OpHEHTHPOBOYHbIE 3HAYeHUA, NpUBENEHHMIE B Tabn. 3.

TaObnuual
MuHHMaMbHbIe MOAY IbHbIe KOIHPHIIHEHTLI NEP BOTO HOMEP A

pnn panoB /2 € 50 ner

Koaddmunent namenuusocm €,

OTHOlLLIEHHKE et
ca‘? Cv 0,3 0,8 1,0 1,5
2 1,82 2,51 3,71 4.60 5,53 7,08
3 1,90 2,66 3,96 4,87 5,79 7,21

Ina panos NpoAo/LKUTENbHOCTBIO /€ > 50 neT MaKCHMyM HaZlo CYMTATDH
BBIJCNAKIIHMCA B Clly4yae, eCc/ii OH HMeeT IMOBTOPAEMOCTb /V,r2 'y

2.9. BepOATHOCTb BBIOAOLIETOCA MAKCHMYMa OINpeOensieTCA NyTeM:

reHeTHYECKOro H CTaTHCTHYecKoro (n.2.17) aHanu3a cTpykKTyphbl Hccnenye-
MOr O pAa;

pPacCCMOTpEHHA M aHaNK3a BCCH HMEWLIEHCA METEOPONOrHYecKOH HHGOp-

MalMH, OCOOEHHO B Cly4asaX, KOIJla METEOpONnormyeckoit HHdopmaumn
bonsiue, YeM rHOPONOTrHYECKOH;
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aHAaNH3a BEJIMYHH OTKNOHEHHA BbIJANILIErOCA MaKCHMYMa OT TOCNEeayIo-
LL{MX, 2 TAKXKE OT CpeHEro Makcumyma (rnipumep 1) ;

CORNOCTABHTENbHBIX CpaBHEHHH C [OPYTHMH INYHKTaMH, COHOEpPXAILHUMH
BbIJAETIA IOUHECA BENTHUHHDI;

NpHMEHEHHsA METOJa 3KCIepTHhIX OLEHOK.

[Ipn pacueTax pacxofoB MQOXK[IAEBbiX MaBOJKOB MOXHO peKOMEHIOBATb
METOl, NpHMEHEHHbIH B paboTte [25, 1abn. 90], roe BenWuuHa NaBOOKOB
XapaKTepH3yeTca MNpeAlIeCTBYIOIIMM [EpHOAOM IO MATH KaTeropuaM:
1 — mMaBOAOK Ha clajie MonoBoAbsi; 2 — IMAaBOAOK Ha unierde nonoBopi;
3 — naHHOMY MaBOAKY MpeNUEeCTBOBallM ApYTrHe MaBOOKH, 4 — TMNaBOIKY
NpeauleCTBOBAIH OCaAKH; 5 — NpEALIeCTBOBANa MeXeHb.

[1py Ha3HAYEHHH BEPOATHOCTH BhIJAKOLIETOCA MAKCHMYMa ClielyeT Npeayc-
MAaTpHMBAaTh MOBBILIEHHYI0 HAJICXKHOCTh OTBETCTBEHHBIX COOpPYXXEHHH, HMEI0-
IMX OONblUIyI0 HAPOJHOXO3AHNCTBEHHYIO 3HAaUMMOCTh (IIOMKMO TOro, 4TO
HaIE>XKHOCTh ONpeaeNnsiercas pacyeTHOHM BEPOATHOCTbIO, ONpEHNEeNAEeMOH Tex-
HMK O-3KOHOMHWYECKHM 0O0OCHOBAHHEM ) .

CornacHo pa6ore [19], M3MeHUMBOCTb CKJafbIBaeTCA W3 Cly4yalHOH
H reorpadpuueckon cocraBnawwmx. I[lepsylo M3 HHX MOXHO Ha3BaTbhb Bpe-
MEHHOH, BTOpYI0 — IMpOCTpPAaHCTBEHHOH. [lpu onpenesieHHH BepOATHOCTH
BBIIAIOLIErOCA MaKCHMyMa CJle[lyeT MbITATbCA BbIOEIUTL H Y4eCTh reorpagu-
YeCK Y COCTABNALLYIO.

OnpepeneHre BEpOATHOCTH BbINANILETOCH MaKCHMYyMa SBAAETCA
TPYAHOH H OTBETCTBEHHOH 3ajayed M TpebyeTr TBOpuecKoro noaxoza. He
cnegyer Monararts, 9TO 3TOT BOIPOC MOXHO peLINTh CTAaHOAPTHBIM CNOCO-
6oM, 03 HHOMBHAYAJIBHOrO aHanu3a.

2.10. Ilpn oueHKe BepOATHOCTEH IIpeBbILIEHMA WIEHOB paHXHPOBaHHBIX
BbIOOPOK B I'HAPONIOrHYECKOH NMHUTEpAType HMEKTCA MOMbITKH YY€CTh HHIH-
BHAYANBHYI0 YHCIEHHYI0 CTPYKTYpY pAma. M.A Mamenos [22] npemnaraer
3Ty OLIEHKY MPOM3BOAMTH 10 GOpMYyIE

Mt

S vrrer ol (6)
e
rRtd K
rae Fp — TO Xe, uto B dopmyne (5); K, — MOAYNbHbIA KOIPDHULHMEHT
Mm -r0 WieHa; £ — I1I0KasaTe/nb CTeNneHM, NoAOHpaeMbIH IMIHPHYECKHM

nyTem.

OueBHOHO, 4TO MOAGOP creneHU & JONKEH ONMHPATbLCA HA NEpBbIE YNEHbI
B pPaDKMPOBAHHOM pAfy, NpHYEM peLuaoiice 3HauyeHHe OydeT HMeTb NepBbli
uneH. YeM 6nmke K CpetHeMy 3HaueHHio, TeM GbICTpee 3HayeHue K= Mpu-
Onmxaerca K eOMHMLUE, T.e. BAMAHME 3TOro nobaBoyHoro WicHa B 3HAMEHa-
Tene He OyneT Cka3bIBaTbCA B CpaBHeHMH € /.  (OCHOBHOE BNIHAHKE OKa3bl-
Baer A, . Tak, Ha Unpe (npumep 3) K, = 81 A, =512 (aBTOp MeTOna peko-
MeHayer Z = 3). Ecnu pap mvHoR /¢ = 50, 1O Kfs OKa3bIBAETCA B OECATH
pa3 Oonblue, yem 2.

K coxanenuro, popmyna (6) He MOxeT ObITb peKOMEHOOBAaHA;, Neperu-

lLIEeM €€ B CreAYILEM BUE: 1
" ¥ 4
Kom ’[;;‘ (n *UJ : (7)

Kak BHOHO, MOOyNnbHbIA KO3DHLUMEHT K, BbipaxeH B QyHKIMH TONBKO

:ggxxocm A » TOTA KaK B AeACTBUTENLHOCTH K ecTb QyHKIMA IBYX
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Km = F (pm ,Cy). (8)

3HauMTENBHBIA MOOYNbHbIH KO3p(PHUUHEHT BBHIJAKLLETOCH MaKCHMMYyMa
MOXET ObITh cnencrsueM 60NbIIOH H3IMEHYHBOCTH paCCMAaTPHBAEeMOro pana

M TOrga ero moBTOpsieMOCTh Oymer caMod Oo6brMHOH. C OpYrod CTOPOHRI,
MaKCHMYM MOXXET MMETb O4YEHb PEJKYI0 MOBTOPAEMOCTb, 3 H3MEHYHMBOCTD
psida MOXeT ObITb HeOONBIIOH. BecAa mpobnema onpeneneHuss NOBTOPAEMOC-
TH BBIJJAKOILEIOCA MAKCHMYyMa 3aBHCHT OT BO3MOXXHOCTH OUEHMTb BKJIaJl
KaXXJI0ro 3 yKa3aHHbIX PaKTOpoOB.

2.11. B uenax o6GecneyeHHA HaOEKHOCTH pacuera npennaraercs
YCTaHOBHTb, YTO MOBTOPAEMOCTb BBIJAIOLIETOCA 3KCTPEMYMa MOXET MpH-
HUMaTbCsi paBHOH He bonee 500 ner. Ina npunatna &, > 500 net tpeby-
€TCA CleLHanbHOe THAPONIOrHyecKoe 000CHOBAHHE.

KpuByio 00ecrneyeHHOCTH 4acTO MpPOBOOAT HWXKE BBIJAIOLIETOCA MAaKCH-
MyMa H TOrJJa €ro ''COABHIrawT HAa KPHBYIO, NOJTyYas MOBTOPAEMOCTb A,
(BeposatHOCT P=4/A, ). IpK 3TOM HHOrza MONYYaeTCA MOBTOPAEMOCTh, paB-

Hafi ThICAYAM M AECATKAM ThICAY JieT. TaKHe rmepHoabl He peasbHbl.
Ecnu monyyaerca A, > 500 ner u Henb3s 310 060CHOBATH, pacueT Noj-
NEXHUT NepecMoTpy.

Mpumep 10. B pa6ore [ 15] 6bin oGpaGoran papg no p.Uup (npumep 3 k
n.2.5.) B OBYX BapHRHTax: C BKJIYEHHEM H He3 BKIJIIOYEHHA BbIOAIOLUET OCH
pacxona. Korga nocTpoWIH KpHuBYIO 00ecrliedeHHOCTH ©Oe3 yuera Bblaalo-
IIErOCA pacxofla U HaHeCIH Ha Hee 3TOT BLIJAIOLMHCA pacxopd, OH MONYYHII
nosropsemocts /0 000 ner.

To xe camoe GbLO cenaHO B yKa3aHHoOM paGore no p.ApkaHsac (NpH-
Mep 4 K M.2.5) H 3[eCh BBIJAOIUMACA pacxod MNONYYH1 HOBTOPAEMOCTS
1 MnH. ner.

OcCTaBMM B CTOPOHE BOMPOC O TOM, YTO HCKITIOUEHHE U3 PAA BbIIAIOLLErO-
CA pacxopa BooOLie HenmpasomepHo. HonycTtum, 4To 310 BO3MOXHO. H TOra
NpHOECTCA NPH3IHATH, UYTO OIEpHpPOBaTh TAKMMH IOBTOPAEMOCTAMH, KakK
70 000 mnu 1 mnH.ner,He peanbHo. Mmesa 40—60 ner HabnioneHuHd, Takue
NepHOLbI MOBTOPAEMOCTH HEAOIYCTHMEI.

2.12. 3HayeHue nepBoro (M BTOpPOro) BBIJANOLIErOCA MAKCHMYMa HaHO-
CHTCA Ha KIIETYaTKY C TOH BEpOATHOCTbIO, KOTOpas Olpe/eneHa B COOTBET-
CTBHH C 11.2.9.

JHayeHNs MNOCNEOYIOLUMX Y/IEHOB pAOAa HAHOCATCA Ha KJIeTYaTKy B COOT-
BETCTBHM C BEPOATHOCTbIO P, omNpeneneHHod no popmyne

e
pz’-nffma' (9)

2.13. Mapametrpnt 4,,C, U (¢ KpHBOH 06ECNIEYEHHOCTH ONPENENAIOT-
CA rpadoaHUIUTHYECKHMM METONOM, 3 TaKXXe MEeTOAaMH MOMEHTOB H HaM-
GonbLIEro NpaBaoMoaoOH.

[IpeanouyTuTEeNibHLIM ABNAETCA TrpadoaHanurHyeckuit meron. IprmeHeHHe
METOAOB MOMEHTOB H HaHOONbUIEro NpaBaomnogobusa Ons pagoB C BbIJAIO-
IIAMCA PAcXOJIOM He BMONiHE NMPaBOMEPHO, TAK KaK B PAHXXUPOBAHHOM CTa-
TUCTHYECKOH [MOCNEeJOBATENIbLHOCTH MEXY BbIJAIOUMMCA pacXodoM H NocC-
NedyIOIUMMH WieHaMH pAJa UMeeTcA pa3pbiB (n.2.12).

2.14. Ilpn onpegenenwn Q,, 0, u € ¢ DPacyeTHOM KpHBOHW obecneyeH-
HOCTH rpacdoaHATMTHYECKHA crocob [ 1] npumeHserca cnepyowmm o6pa-
30M.
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Npu wucnonbzoBaHuM OMHOMHHANBHOH KPHUBOHM pacnpelneneHua Kodgpeu-

UMEHT ACHMMETpPHH ¢ onpepensiercd Kak GyHKunsa xoidpdpHimenTa
CKOILUEHHOCTH S p, BBIYHCIIAEMOro Mo gopmyne
S, = epeselZCs0 Q*Q_S"P-ZQ (10)
P~ Yi00-Pp
roe & — pacxoipl, yCTaHaBNIHBaeMble 110 IMIIHPHYECKOA KPHBOM, IPOBEIEH-

HOH ¢ YYETOM TOYEK, HAHECEHHbIX Ha KJIeTYaTKY B COOTBETCTBHH C M.2.12

HacToALMX PekoMeHOalui.
CpenHee KBaOpaTHYeCcKO€ OTKJIOHEHHE
- OP B Q 0ﬁ'p
i | (11)
p~ Tio0-P
rme @ =§(C,,P) — HOPMHMpPOBaHHbIE OTKJIOHEHHA OT CPENHErO 3HaYeHHUs
OpOMHAT GHHOMHHAIIbHOH KPHBOM 00€CIe4eHHOCTH.
CpeoHHH MaK CMMAalbHbIM pacxo

/
Q,= Q- lp”éa* (12)
Kos¢pdbuuneHT U3MEeHYHBOCTH
. & .
¢, = Q' (13)

[IpH Hcnionb3oBaHMM TPEXNApaMETPHUECKOrO ramMma-pacripefienieHua napa-
METpbI ONpeaenATca no rpapuky U3 paGorsl [ 4].

3HaueHne P B HacrosAwee Bpemsa npuHHMaetca no CH 435-72 [ 38] pas-
HbIM 5%. JTa BEPOATHOCTH, NO-BHIUMOMY, NPHHATA HCXOOA M3 TOTO, YTO pALL
uMeer < 20 net ¥ YTO NEPBbIH pacXof, NOMELLEHHbIH Ha KJIETYAaTKY, HMEET
BEPOATHOCTb OKONO 5%.

[lpennaraembie popmynel (10) 1 (11) yuuTBIBaIOT, YTO B pAOAX OONXKEH
6bITh BBIJIAIIMACA MAKCHMYM H IepBbIH pacxon OydeT MMeTb BEPOATHOCTD
P £ 1% (n.2.8), a Takxxe TO, UTO B HacTOoAllee BpeMa MMeeTca Oonbluoe
KONHYECTBO pAJOB HabnioleHHH npoaomkurenbHocThio 40—50 ner u Gonee.

[loaToMy B 3aBHCMMOCTH OT O/IMHBI pAda 1enecoo6pa3sHO NMPUHHMATH
B popmyne (10) P= 5%, 2%, 1%. MoxHo npuHHMats P < 1%.

[IpuMmeHHTENBHO K OMHOMHHANIBHOH KPHUBOH KO3 PHUILHEHT CKOLIEHHOCTH
onpeaenserca nNo popmyne

g,+9 -2@
4 = go-P 50 14
P ?, - ¥0o-p (14)
Ona opHoro u 1oro xe Lo Gynyr pasHble S, B 3aBUCHMOCTH OT P .MOXHO
COCTaBHTb COOTBETCTBYWIUHE TabnHupl M rpaguk. Ilpumep rpaduxka pan
Ha pHc. 8.

IMIMUpUYECKaA CrNaxeHHaAa KpHBas, ¢ KOTOPOH CHHMAIOTCA TOYKH, HallpH-
mep, @,, @,, n Q,, NpoBOOUTCA:

Yepe3 TOYKY @y, ,MIOJIOXKEHHE KOTOPOH HHKAKHX COMHEHWH He BbI3bl-
BaeT;

YEpE3 TOUKH B paHOHe @ g5q , KOTOpbIE He MMeEIOT GoNbLIOro pa3fpoca u
MaJno BJIIMAIOT Ha NMOJIOKEHHE KPHBOH.,

Yto Kacaerca BepxHeil BETBH, TO NpOBELEHHE K KPHBOH Ha 3TOM YYacTKe
AOCTAaTOUHO cnoxxHo. [lepBas Touka, cornacHo n.2.8. Hactoaumx Pekomen-
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00 a1 92 03 04 05 05 4708 9971 S Puc. 8. I'pahuk 3aBHCHMOCTH

gauuu, iMeer P £ 1%. Ecnu nocneayiolipe 3a Hed TOYKH JIOXKATCA Ha TNaB-
HYI0 KpHMBYI0, TO NpOBedcHHWEe KPHBOH COMHEHMH He BbI3bIBaeT. Ecnum e
nepBas TOYKaA JIEXKMT BbILIE 3TOH IUIABHOH KPHMBOH, TO Cli€[yeT HECKOJIbKO
NOOHHMATbh KpPUBYIO BBEpX (CM. IIpHMEpBI).

bonsuimM MNpeuMyILeCTBOM TIpadOaHANIHTHYECKOTO MeETOoaa SBIIACTCA
BO3MOXHOCTb IIpHIATh KpHUBOHM OOGECIeyeHHOCTH Haubonee uenecoobpasHo
BbIOpaHHBIA BHIO. AHaNHTHYECKHE MeTOHbI 3THM CBOHCTBOM He obnapgalor.

[Tpumep 11. ITocTpoenue kpuBBIX OOGECNEYEHHOCTH NBYMA METOHAMH.

Pexa lyHan y Beusni. Ilnomagp 6acceitna 102 000 xm<. Boiparoumica
pacxon 1501 roma — 14 000 m3/c. TaGnuua pacxonoB JaHa B Ipui. S.

1. Pacuer mo CyumiecTBymilleH METOOMKE C NpUMEHEHHEM METOda MOMEH-
TOB.

[lapameTpbl onpedeneHsl ¢ YY4€TOM TOIO, YTO BBIIANUIHHCA Pacxon
1501 r. ¢ Tex nop He npeBbIlIANCA, 1.6, ero nosropaeMocts 500 ner. Coor-
BEeTCTBYWLUAA KpHBaA 00ecleueHHOCTH OaHa Ha puc. 9 4. Kak BHOHO, KpHBas
MJIET HIOKE MEepBbIX YEeThIpeX pacXoOdoOB H, B YaCTHOCTH, MHOIO HHXE pacxoja
1501 r. BepoATHOCTE 3TOrO pacxofa no KpHMBOH monyvaercs paBHo# 0,05%,
wnu ogvH pa3 B 2000 ner. [IpuHsaTHe TaKOH BEpOATHOCTH HE COOTBETICTBYET
TpeGOBAHHUAM CTPOHTENBHOH IMIApPONOrHH, NMOCKONbKY OOCTOBEPHO H3BECT-
HO, yTO pacxon 1501 r. He npeBniancs 500 ner. [loasToMy KpUBY10 B JaHHOM
cliy4ae cnegyer NPOBOAMTL Yepe3 3TY TOUKY.

2. Pacyet rpagoalanuTHYECKHM METOOM.

[IpoBogy¥M SMIMPHYECKYI0O KPHBYI0 C YYE€TOM TOro, 4Yro nepsas TOYKa
uMeeT KoopHathl P = 0,2% u  §=14 000 m3/c. IkcTpanonupyem ee Ha
HE3HaYMTENbHY10 BENHYHHY M NpuHUMaeM B ¢popmyne (10) P= 0,1%. Torna
Feee, = 14 800; F£,=5 200; £, ,= 2 400.

03¢pOUIHEHT CKOLLEHHOCTH

14800 + 2400 — 2x 5200 _ 6800

Sz T ITE = oo = 0,55,

14800 — 2400 12400

[1o rpajuky Ha puc. 9 nonyvyaem
€, = 1,15.

TOI‘J],& ¢4f= 4,74, uigg: - 0,18, FP,Q:_ 1,63-
CpenHee KBafpaTHIECKOE OTKJIOHEHHE
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14800 — 2400
o = — = 1950:
474 + 1,63 2°0;

@ = 5200+ 0,18 x 1950 = 5550:

0

1950 _ ... ]
Cy = ceegm =0355 C5/C,233.

KpnBaa u3obpaxeHa Ha puc. 9,6; OHa MPOXOOMUT yepe3 TOUKY, H30OpaxKalo-
myto pacxon 1501 r. ¥ coMHeHHH He BbI3bIBAET.

2.15. Onpenenenre Koa¢ppHIMEHTa ACHMMETPHH £4 METOIOM MOMEHTOR
CnieayeT OCHOBbLIBAaTb Ha MCCNEAOBaHMHK 3aBHCHMOCTH (4 0T C 4BbINONHEH-
HoM B paGote | 8]. IIna Makcumanslipix pacxonos Gopmyna HMeeT BU/L

Cqy = 2,08(1+&C ). (15)

Onpepnenvm oTHOUIEHHE

fv €9 (
CS/CV=2,03_4L' (16)

Ina onpenenenus makcumyma otHoulehus Cg /C, BO3bMeEM NPOM3BOLHYIO
¥ NNpUpaBHAEM €€ HYIIO ;
0434~(1+&C,)

(Cglc,) = 2,08 = =0

Y
Monyyum &€, = —0,566; €, =0,27,torma Cy= 0,901 /€, =3.33.
3aBucuMocTH (15) u (16) naHsl Ha puc. 10.
M3 rpaduka cnepyer:
oTHoiueHue Cg/C, yOpisaeT ¢ BozpactanMem C,. Tonbko Ha yyacTke
0,1 < €, < 0,27 otHoluenne & /€, MOXKET BO3pacTaTh, ONHAKO ITOT YYACTOK
MpH pacyeTax MaKCHMaIbHOTO CTOKA NPAaK THYECKH HE HCTIONb3YeTCH;
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MAKCHMaJIbHOE 3HaueHue oTHoweHua (G;/C,) = 3,3.[IpuHATHe OTHOLUCHMA
C,/C, Gonblle yKa3zaHHOH BENHMYMHbI BO3MOXHO TOJIBKO MpPH CIIEUHATILHOM
O000OCHOBaHHH.

B paGote [ 9] aBTOppI NpemioNmnn HecKONIBKO HHYI0 Gopmyny

¢ = —080 ¢ +322¢c, -0,18. (17)

Ecnu gna 3ron ¢gopMynbl npoaenars TaKylo Xe OlEpalMio ¢ HaXOXIEHHEM
[IDOU3BOJIHOK, TO rpaUK HOBOH KPHUBOH HONYYAETCA BeCbMa OJIH3KHM K
npexxHeMy H 3gech He npuBoautcia. O6e popmyner BoiBedeHbl A 0606LIEH-
HOH KpHBOM,

[Ipu pacuerax cneoyer ykKasbiBaTh, M3 KAaKoOro nepuoaa BpeMEHHM BbIYMC-
neH Ko3gpdHuHeHt €, , Hanpumep £ 1924 O3Hayaer, UTO MCMONL30-
BaH fepHoz 1924—-19%0 IT. $ 19241970

Mpumep 12. Pexa Heman y r CMmanuHmikan,

Pan ABnserca yYHHKaNbHLIM MO HPOHOJIKMTENBHOCTH HabOniogeHuH, Bey-
muxca ¢ 1812r.

Pag 3auMcrBOBaH U3 “TpyaoB rmaponormyeckod KoHdepeHUMH banTui-
CKMX cTpan’’, JI., 1933, 1 4yaCcTHYHO U3 THTOBCKOMH JIETOITHCH.

[locnemoBatenbHO yBeNWYUBaA iHHY paga Ha 10 ner, monyyaem 10
1969 r. 16 papoB. Pe3ynsrathl HX CTaTHCTHYECKOH OOpaGOTKH [aHbl B
1a0). 3a.

BbiBOabI M3 TAONHUDL:

1) Cpennuit pacxog &, oGHapyxuBaeT TEHJCHUHMIO K pOCTY, CBOEro poaa
TpIH/.

2) HeoxxupaHHoOH sIBNfieTCA YCTOHYMBOCTG OTHowieHHa Cg/C,. Moxuo
CYMTaATh, 4TO YyXe yepe3d 30 net HabiniogeHHA ITO OTHOIUEHHE TMONYUMIIO CBOE
pacdeTHOe 3HaueHHe. MeToll eXerofHoro H3MeHEHWs [aeT BO3MOXHOCTb
M3BNEYb [JONOJIHHTENbHYI0 MHPOPMaLMI0 O TEHACHIWMAX u3MeHeHnd C . [lpu-
Mep pacyera nmo p.Apakc (n.2.6) HOATBEpXKOAET BO3IMOXHOCTL TMOACYETA
€ 4 3a kopoTkHe cpokH (20--30 ner).

3) Kooppuumenr €, Ha cerogms pasen ¢, = 0,44, 4yTo ABNACTCA 3aHH-
KEHHOH BeJTHUMHOH [ CTPOMTENBHOTO MNPOEKTUPOBAHUA, TaK KaK [pH
NOsABJIEHHH BblJalOILErocsd 1aBOAKAa OH Bo3pacteT. A pacyeros cienyer
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npudars €, = 0,50, 1.e. T0T K03 duuMeHT, KOoTOpLIH GbIN NOcne 50 ner
HabNIOAEHHH .

2.16. Onpenenenre K03QPHIMEHTa U3MEHUMBOCTH € OCyLIeCTBNAETCA
METOIOM UTepaurH (nopbopa).

[To nocTpoeHHLIM rpadHKaM exerogHoro uaMenenna €, (n.2.5) mna
pa3JIMuHbIX NoBTOpsAiemocted A, nepBOro B pAny MaKCHMyma onpeaens-
I0TCH 3HaueHus €, | NpH 3TOM He YUHTHIBAETCH:

N, > 100 nert, nHaue psd OrpaHHYEHHO MPHUrOJEH ANA OMNpeneeHus
napamerpoB (n. 2.8);

N, < 500 ner u yro MOXHO nmpuHATs N, > 500 ner ToNLKO B pe3yibra-
7€ CMEelHANIBHOIO rHApPOMETEOpOIoTHYecKOro obocHoBanns (n.2.11);

HapOOHOXO3sAHCTBEHHaA 3HAYHMOCTb COOpPYXEHHA (B OTBETCTBEHHbLIX
cny4yasx).

3Hauenne koixbpoduuneHTa € ,oNpenensemMoe NO MeTOOY MOMEHTOB, KaK
npaBuno, 3aHHxaeTcAa. OTpHUATENBHOE CMeELICHUE ABNAETCA 3[1€Ch BTOPO-
CTEMEHHOH TNpHYHHOK. I'NAaBHOH NPMUUHOH ABNAETCA HEAOCTATOYHOCTb HH-
dopMalMd — OTCYTCTBME BBIJIAIOILUMXCA BeNHuHMH. PacyerHbie KpHBble 0Oec-
EYEHHOCTH paclionaralTcd HMXe INEepBbIX OHHOro—nATH pacxouos. [lpu-
ONM3UTh KPHUBYI0 K 3THM TOYKaM CTPEMATICA IIpU NMOMOIUH TpeyBeENHUEeHUsA
3HaYeHHit oTHOowenua Cq/C,, poxonsumx 1o 4—6 u naxe jo 8,74 [ 14].
[IpeyBennueHHble oTHOUIEHHA (g /C, HEOBGOCHOBAHHO 3aBbILUAKT PACXO/Ibl Ma-
nou BeposaTHoOCcTH, ocoGeHHo P = 0,01%.

Onpenenenne pacyeTHOro 3Hauenus C, -

ABNAETCA Haubornee TpyOHOH H OTBETCTBEHHOH 3aaYEH pacyeTa;

He OOJIXKHO NMpPOH3BOOUTBRCA MO KAKOMY-TO CIYYaHHOMY TEpHOAY, HMEI-
lieMycs Ha JIeHb pacyera;

NPHONHKEHHO, TaK KaK OHO KaXIblH IOl MEHAETCH.

[1p1 BbINMONHEHUH pacueTOB HEOOXOOMMO yKa3biBath IIEPUOM, H3 KOTOPOTO

C
BbIYHCIICHA BeMuKMHa C , Halpumep Cv 1924— 1968

Tabnuua 3a
3na4yeHHA NapameTpuB PANOB, NHOCAEAOBATENbHO YANHHAWHKXCA Ha 10 ner

Pexa Heman y r.CmanuuunH ka

UMcno nert oT

Tonst navana HaGmo- | @ ¢, Cq (/€
NEHHHA
1812 — 1821 10 1871 0,24 0,95 3,9
1812 - 1831 20 2332 0,65 2,20 34
1812 — 1841 30 2486 0,60 1,50 2,5
1812 — 1851 40 2457 0,56 1,50 2,7
1812 — 1861 50 2500 0,50 1,48 3,0
1812 - 1871 60 2591 0,50 1,38 2,8
1812 — 1881 70 2550 0,48 146 3,0
1812 — 1891 80 2584 0,49 1,34 2,7
1812 — 1901 90 2599 0,46 1,35 2.9
1812 - 1911 100 2617 0,45 1,32 2,9
1812 — 1921 110 2606 0,44 1,32 3,0
1812 — 1931 120 2612 0,43 1,26 2,9
1812 — 1941 130 2636 0,42 1,17 2,8
1812 — 1951 140 2654 0,43 1,14 2,6
1812 — 1961 150 2661 0,44 1,22 2,8
1812 — 1969 158 2634 0,44 1,25 2,8
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[Ipumep 13. Onpenenenre KoapPpuuuenTa C, no psany Ha pexe Yup y cra-
HUUBI O6nuBckou (cM. npumep 3). 3200

Pacxon 3 200 umeer mopynbHbid KO3PPULIMEHT K = 300

peBbilLaeT crefyrouuy 3a Hum pacxon (3200 n 1100) . Bknap storo pacxo-
ga B cymmy X (K, ~1)" nacTonpko BenHk,uTo C, He OBGHAPYMBAET TEH/ICH-
VM K CHHKEHHIO.

[locne Bripawuleroca pacxoga HabGNOAWTCA B OCHOBHOM HU3KHE pacxo-
[bl (MeHbLUE CpefHen BeNHYMHDI) , YTO TAKXKe IPOTHBOIEHCTBYET CHIXKeHHIO €.

[Top6upaem koadduunent €, (tabn. 4);,npu BenuuuHe K,=8 BO3MOXKHLI
cneqywume Bapuantsl 3Havenuit €, npu Lo/C, = 2.(Tlo-BumimMomy, 31OT
crmoco6 ObuT BrIEpBbIE MPUMEHEH B paboTte (6].)

I CTpOUTENbHOr O MPOEK THPOBAHHUSA NIPUCMIEMbIMH ABNAIOTCA BAPHAHTDI
I n OI co snayenmsamu € =1,37 u € = 1,26. Jlns Gonee KanuTanbHOro coopyxe-
HHA CledyeT Ha3HauuTb Oosiee ocTopoxHoe 3HaueHwe O = 1,37, nna meHee
KalnuTanbHOTr o C, = 1,26. Ecnu Her HEOOXOOMMOCTH CTONb AETAIBHO IUd-
?)epeﬂuy[poaam (', 1O KalUTAILHOCTH COOPYIKEHHH ,, TO CNelyeT HAa3HAUYHTD

11] pacueTHOoe 3HaueHMe, MPUHAB, Hanpumep, €, =1,30.

=8 U B TpH pa3a

Tabnuuad
Mon6op koxbduuuenra C

BapuaHThi ]_ CV l_ Lo /C, J N4 eT
1 1,37 2 250
IT 0,90 2 10 000
118 1,26 2 500

2.17. [1pn BbINMONHEHHH pacyETOB ClleyeT aHalIM3HPOBaTh CTPYKTYPY pAda
(Habop uucen paumupoaaﬂgoﬁ NOCNIEeJOBATEIBHOCTH) W B YaCTHOCTH, POPMH-
poBaHue cymmbl & (K, -1)".

Ilpy aHanu3e CTpYKTypbl HECKOIIBKHUX PAOB HEOOXOOMMO ODECNeunuTh UX
CpaBHMMOCTb. [lnsi 3TOrO cnedyer yuects, YTo NapameTtpbi &,,C, U (4 HE U3-
MEHATCA, €CNM BCe wieHbl OyOyT yMHOXEHbI HA MOCTOAHHYK BEJIHUHMHY, T.€.
Bmecro X, Oyger X, K , BMectoL, ~¥,K 1 1.0. Pekomennyercs Bce 1Hd-
pOBbl€ 3HaYeHHUA NpuBOAUTL K HHTepBany 1—100 (cm. mpumep 15).

Npumep 14. O cTpykType uMcen, COCTABNAIIMX PO MAKCHMAIbHbIX
pacxonoB. Kak U3BeCcTHO,

n ,
c —\/:}_:i_m”_” (18)

[lepenniuem dopmyny (18), BbiOEnUB COCTABIAIOILYI0 HAHOONBIIETO PaACXoO-
la U npeHebperas eJ¥HULEH B CpaBHEHUH C /T

(19)

2 et 2
rne oL =(K,-1] P2 k),
Lz

[TocmoTpum, Kax dopmupyetcs cymmacl #/3. B 1abn. S mpuBefieribl COOTBET-
CTBYIOLUKE BEJIMUMHBI, IpHYEM BKJIag nepBoro pacxopa (K,-1)°=« Beiaene
otaensHo. Kak BuOMM, [IONA MEpBOro pacxofa kKonebnerca Misi JaHHBIX
iipumepos ot 0,37 no 0,81.
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OcraHoBMMCA Ha pONH CpeHHHbIX WwieHoB. X BnusnHe Benuko npu ¢op-
MUpPOBaHHU @, , Ie OHM ABNAITCA IMaBHOH cocTaBnawpoued. Uto xe kaca-
erca Kodpduumenra € 4 TO 30€Ch pOJib CPEONHHBIX WIEHOB HE3HAYHTENbHA.

JnA BbIACHEHHA MeXaHH3Ma GOPMHMPOBAHHA BENHYHHbLI £, BbIOENHUM Te
CpeAHHHbIE YieHbl, KOTOpbIe MPAaK THUECKH He BIIHAIOT Ha BeJIHUHHY C, .

Tabnuuna b
DOpMHPOBAHKE CPEAHErO KBAAPATHNECKOr O OTKIIOHEHNA

ol
. I I <f | A
ApkaHiac (CUIA) 1,26 81,0 100 0,81
Ax0Oypa 0,55 8,5 12,3 0,69
Yup 1,35 49.0 71 0,69
Hxemc (CIIA) 0,61 11,2 21,6 0,52
To6on 1,10 31,5 17,5 041
Apaxkc 0,40 30 8,0 0,37
Cynak 0,37 2,2 S4 041

pannued 3T0H CpeOMHHOH rpyTIBI MPUMEM T€ WiCHbl PAHXKHPOBAHHOTO pA-
12, KOTOpble OT/IHYAIOTICA OT cpenHero ke 6onee yem Ha 30%, T.6. HX MO-
OynsHble Ko3ppHumeHTsl K,  Haxopsartcs B npenenax 1,3 » X.> 0,7. Torpa
KBafpaT oTknoHenua ( K, — 1) 2 He GyzeT NpeBbILLATS

(K, - 4)".4.(10,3)2:0,09. (20)

[loacHHM CKa3aHHOe pacueToM. BodsMmeM paa Ha p UMpumK, NpMBEdCHHLIH
B npun. 6. Pan conepxut HaGnogeHus 3a /& = 64 roga, CpefHHA MaKCHMarns-
Huiit pacxon @, 858 mI/c.
Mpumenns kpurepuit 1,3 > K. > 0,7, nonyunm rpamamt 1115 — 600 m3/c.
Torna pan 6yaer HMeTh BHN ¢
1960 .......... N |

[logcuMtaeM K03bbOHIUMEHT UIMEHYHBOCTH MO 13 ywiewam u3 64:
c [(2,28-1)"~(1,87-1)7+(1,39-1)*6 +(0,60-1)'5 _
v’ 63 )

1,6440,76 +0,15°6+0,16-5
= 53 = V0,065 =026

Peaynbrarsl aHanoOrvyHbIX MOACYETOB AaHbI B Tabn. 6. Kak BHOHO, Y10
OTOpachIBaeMbIX WIEHOB BeCbMa pa3NuyHO: Ha Uupuuke 51 u3 64, 1.e. 80%:;
Ha Apakce 32 u3 49 — 65%; Ha Yupe orbpolueHo Bcero 7 u3 39 — 18%.

B npyx nocnensnx rpadax TaGui. 6 gaHe! BenwumHpl £, 1A BCEro psApa

" 1A pAZla NOCe HCKNI0YEeHHA CpeNHHHbIX WieHoB. Kak BuaHo, BenuunHa €
NpaK THHECKH He H3MEHWNACh,
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Tabnuuab
Unci10 YN1eHOB psAaa, BIMAUHX HA BEJAHYHHY C

Yucno I'(?o . [Ipenennt Yncmo | 3Hauenwe €, npH
Creop JIeT Ha- (1,3-0,7)Q YIJeHOB |~~———op———————
smone- |m3/c ¢ I, BHe
HUA M npene- n n q
L L JIOB

Apakc 49 1030 720 - 1340 17 0,40 0,39
Ynp 39 404 300 - 500 32 1,35 1,35
Unpunk 64 858 600- 1115 13 0,26 0,26
Hxemc (CIIA) 60 1146 800 — 1490 27 0,61 0,60
ApkaHzac (CHIA) 63 282 200 - 370 27 1,26 1,24

MoxHo cpoenats BbIBO[, YTO NpH MOACYETE NMapamMeTpa €, BO MHOIHX CIy-
yasax OOnbiIad 4YacTh CpeOHHHBIX WIEHOB He GOpMHUpYeT ero. BeNUYHHY. Ynucno
TAKHX WIEHOB CpeOH pacCMOTPEHHbIX pAOOB AOXOIMT A0 80%. Tadn.6 noka-
3bIBAET, YTO B OOHOM pAAY 51 uneH U3 64 He OKa3bIBACT BAHAHUA HAa BENHYH-
HY CV} B JIpyTOM pAdYy TaKHX 4leHOB Bcero 7 U3 39,

Uk, E.@.UekanoBCcKHH IpeioKHA cnenywwyw dopMyny mia npubnu-
>KEHHOr o onpepnenewnsa €, :

R-V

CV:(-"l_‘?'_)ﬁi- )

rae A, m — MapaMeTpbl, 3aBHCALIIHE OT aCHMMETPHH; V‘ZK Z K;— pa3HM1A
CYMM rpex MepBbIX H TPeX NOCNEeOHHX MOIYJbHBIX Koacbc]muuenms n —
WAC/IO WIEHOB pAMA.
Ilpu ¢ / ¢, or 0 no 4 ypaBHeHHe np&ﬂmmaer BUIL
022

VT

U3 Bcex npHBEOEHHBIX MPUMEPOB MOXHO BHIETh, HACKOIBKO MHIMBUIYA-
NeH HaGOop BENHYMH, COCTABJIAIOIMX KaXKIbIH pald HabnoneHuu.

MNpumep 15. Ilpy aHanu3e CTpYKTypsl HECKOJIBKMX DPAZOB BBIPa3MM HX
uM¢ppOBbIE 3HAUCHHUA TaK, YTOOBI OHH pa3sMecTWIUCh B npoMmexyTke 1 — 100.

[IpsiBeneHie K OOHOMY MOPAOKY BENHYHH CIIOCOGCTBYET aHANIH3Y CTPYK-
Typbl NpH ONpEHeNeHHH BepoATHOCT¥ BbIJAKOWMXCA pacxopoB (Tabn. 7).

2.18. PexomeHayloTCA CneaylolMe NpHEMBI aHANK3a NIapaMEeTpOB KPHBOH
o6ecrneyeHHOCTH.

IIna exerogHbIX MAKCHMYMOB:

KAaKOBbl pa3fIMuHA B BENMYHHAX MEPBbLIX OAHOrOo — MATH WIEHOB pAna;

OTBEYaeT NIH pal TpebOoBaHUAM pacyeTHoro (1n.2.6).

Tabanuna?7
[lepsbie pacxoasbl, NpHBEeACHHbIE XK OAHOMY
MOPAAKY BETHYHH
___—__':!;; ______ ]_ l-pxa_}{;;_- N .IIYHa-H-__ I__-Apaxc -
T 20 188 T 14,0 T 280
11,0 840 10,5 182
104 716 9,60 16,1
892 4.76 942 159
8,43 461 798 15,7

32



Ins cpelHHX MAaKCHMYMOB :

KAKOBbI TEHACHUMM HMIMEHEHWA CPENHErO MAKCHMYMa, €CTb JIH TPIHL.

Ina koxpdpuumenta €,

KaKHe Iepenansi Benuqm{m £y HaGnonawTca NMPH NOABJIEHHM BhIge-
NAWIWHXCA MAKCUMYMOB, KaK H3MeHserca C,, mocjie 3T0ro MakCHMyMa —
yaepXHB3ETCA 1M HA TOM e ypoBHe (p. Uup), yObiBaeT nu (p. ApkaHsac);

HaCKOJILKO 3HauMTelibHbl YKa3aHHbIe Mepenagbl W 3aTyXaloT JIH OHH MO
Mepe NOABJIEHUA HOBBIX BhIAE/IAIUIMXCA MAKCHMYMOB;

Ha p. Ydpuik (npumep 8) Takue nepenajbl He3HAYMTENbHbI H HUMEIOT
dopmy 3yOLOB; clenyer aHAIM3UPOBATh, B KAKOM MECTE Ha NPOTAXEHHH
MEX1y 3ybuamu uenecoobpasHo Boibpath pacyetHoe C,,

Hapo ocobenHo noayepkHyTs pontb KodpPuuMeHTa H3MeHUMBOCTH C, Npu
MOCTPOEHHUH PacyeTHOH KPHBOM ODOECNEeYeHHOCTH; CpelHee 3HaueHHe Q KaK
H3BECTHO, IOCTATOYHO YCTOHUUBO, 3 KO3pHuneHT Lo ecTh cbym(uun (,.Ta-
KHM 06p330M, pons C,, ABJIAETCHA pElUAIOUIEH .

2.19. Horpenmocn napamerpoB &, u [, onpenenserca no popmynam
Ykazauun CH 435-72. B 3tux c])opmynax IIMHY /T ciiefyeT NPHHHMATh paB-
HOK A, NOBTOPAEMOCTH BbIJJAaIOLIETOCA pacxona, OnpeaeseHHOH B COOTBET-
CTBHH C . 2.9.

YKa3aHHpIM CcnOcOG0M MOrpelllHOCTH ONpeneNsioT MJIA BCEX TPEX METO-
JoB — rpadOaHATHTHYECKOro, MOMEHTOB H HauOobllero npaBaono106Hs.

3. [IOUCK U AHAJIN3 TMIPOMETEOPOJIOTMYECKOHU UHOOPMAIINH

3.1. IkcTpeMasibHbIe 3HAYEHHA TMAPOMETEOPOJIOTHYECKHX XaPaK TEPUCTHK
clieyeT OnpeaenaThb:

NMPH HHXEHEPHBbIX H3bICKAHUAX 1A CTPOHTEIILCTBA, BbINOJIHAEMBIX MpO-
€K THO-H3bICKATEIIbCKHMH OPraHW3alHAMH;

pH CTALHOHAPHBLIX HAONMIOAEHHAX Ha CTAaHUMAX M NMOCTax, HE3aBHCHMO OT
HX BeAOMCTBEHHOH MOOUYHUHEHHOCTH.

Bce NpOEKTHO-U3bICKATEJIbLCKHE OPraHH3alUHMH [1O0JDKHBI PaccMaTpHBaThH
3a[1ayy OMNPpEOE/IEHHA IKCTPEMAJIbHbIX XapaKTEPHCTHK M HX NOBTOPHAEMOCTH
KaK OJHY M3 rnaBHedumx (n.1.1).

XenarenpHo, yToObl ['OCYNapCTBEHHBIH KOMHMTET MO IHAPOMETEOPOJIOTHH
H KOHTpPOJII0 NPHPOOHOH Cpedbi Aan COOTBETCTBYHIUIHE YKa3aHHA CBOHM
CTAHLUHAM ¥ MOCTaM.

HMHoroa B H3yyaeMOM paHOHE HE YOaeTca cpa3dy OOHapyXHTb IKCTpe-
MaJlbHYI0 BeNHuMHy. HecMoTpAa Ha 3TO HEOOXOOHWMO MPOU3BOOHTHL HACTOM-
YHBbI€ MOUCKH, TAK KAK HEJIb3A [0Ka3aTb, YTO B JAHHOM NMYHKTE IKCTPEMYM
BOoOOLIE HeBO3MOxeH. (Paszymeerca, BenunHa 3xkcrpemyma Oyner 33BHCETDH
OT U3MEHYUBOCTH, MPHUCYLIEH JAHHOMY MTYHKTY.)

[losaroMy OTCYTCTBHE 3KCTpEMYMa B [AHHOM MYHKTE O3HAyaeT TUJILKO
TO, YTO Ha ceroaHsa UHdopmauus He obecneunBaeTr TpeOOBaAHHA MPOEKTUPO-
BaHHA. MarepHasbl U3bICKAHHH H CTALIMOHAPHbIX MHOTOJIETHHX HaOl0OeHHH,
B KOTOpPbIX OTCYTCTBYKT YKAa3aHHbIEe [aHHble, OOJIKHbI ObiTb NPH3HAHBI

OrpaHHYEHHO NPHIrOOHbBIMH [UIA ONpPEOesieHHA pacyeTHbIX MAKCHMAIbHBIX
pPacxoloB.

3.2. B nporpammy paBGoTr BCeX THOPOJIOTHYECKHX H METEOpOJIOrHyec-
KMX CTAHUMH M IOCTOB, HE3aBHCHMO OT BE€JOMCTBEHHOH NOAUYHHEHHOCTH,
HOJIXEH BXOAHTh COOp CBeiecHHH 00 3KCTPEeMaNbHbIX 3HAYCHHUAX THIPOMETEO-
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POJIOrHYECKHMX XapaKTEPUCTHK, HaDIIOOABUMXCA B NMPOLUIOM, B TOM YUCIE
H 0T alIeHROM ("HCTOpHYeCcKHe ™ 3IKCTPEMYMbI) .

Crnenyetr opraHM3oBBIBaTb Pa3HOCTOPOHHHE W MHHULMATHBHBLIE TMOHCKH H
H3YYEHUE JIMTEPATYPHBIX, APXMBHBIX MU JIETOMUCHBIX MCTOUYHHKOB. OnucaHKA
TAKHX sABJIEHUH OOBIMHO MMEKTCA B CNMEUHANBHOH JIMTEpaType, B JIETONHCAX
H MOrofHbIX 3aMHCAX, B IrOpPOACKHMX H ObIBUIMX MOHACTHIPCKHX apXMBaXx,
KpaeBequeCKHX My3esX, B CTapbiX XYypHaiax W razerax [ 5, 16].

Takne paHHble OOHApYXHMBAIOTCA Ha CTAPHHHBIX 3/1aHHAX, Y MECTHBIX
CTapOXHJIOB, 10 CJIEJAM Ha MECTHOCTH U T .

OcobGeHHo 0O0ONbBUMMM BO3MOXHOCTAMH MO cOBOpy H IOMCKAM TaKHX
TAHHBIX PAacCIIOJIaralT CTAaHLMUA H NMOCTLI, CYLIIECTBYIOILLIHE MHOTO JIeT.

Ui CTPOMTENBHOH TMAPONOrHH NOA TEPMHMHOM “HCTOPHUYECKHH’ IKCTpe-
MyM noHumaiot nepuon ¢ XYII 8. u nosanee | 10].

CoGpaHHple [OaHHbIe OOJDKHBI TILATEIIBHO IIPOBEPATHCH, AHAIH3HPOBATh-
CA, CONOCTABJIATLCA C JaHHBIMH 3a NMEepHOO HAONMwIEeHHH U ¢ OAHHBLIMH OpY-
rux cTaHuMi. Crnenyer yudThIBaTh TaK)Xe M3MCHEHHUA MOMACTHINAIOLIEH MTOBEPX-
HOCTH BOAoOCOoOpa B CBA3H ¢ HEOOXOOUMOCTbLIO TIPOU3BOACTBA XO3AHCTBEH-
HBIX padboT.

3.3. BoinosHeHHe HabnonNeHMH M OCOOEHHO H3MepeHWH B MepHo[ 3KCT-
PEMAJIbHBIX ABJIEHHH CONpsXEHO ¢ OoNbUMMM TpyaHOCTAMH. YacTo Heno-
CPeACTBEHHbIE M3MEPEHUA HEBO3MOXHBI KaK 10 rMOpOJIOTHYECKHM YCIIOBH-
AM (3arolUJieHHe TEPPHTOPHH, LITOPMOBOE BOJIHEHHE), TaK U MO METEOpo-
NoruyeckHM (yparaHHblil BeTep, IMBHEBbIE OCAAKH) .

[loaTOMY 3KCTpeMaJibHbIE ABJICHHA yalle SABAAIICA ~ HEU3IMEPSAEMbIMH
HJTH, BO BCAKOM Cllyyae, H3MEPAEMbIMH C HU3KOH TOYHOCTBIO. B Hacrasne-
HUAX [ockoMrugpomera HOIKHO OblTh NMOAYEPKHYTO, YTO TakKHe Habniome-
HUA, HECMOTPA HAa HH3KYI0 TOYHOCTb, NMPEeAcTaBJiAl0T OOJNbIUYI0 UEHHOCTD.

34. B HacraBnenusax l'ockoMruapomera xejlaTeJibHO CKa3aTb, YTO Ha
rHOPOJIOTHYECKHX H METEOPOJIOTHYECKHX CTaHUHMAX H MOCTax MpH Habmo-
OEHUH 3KCTPEMAJIBHBIX SABJIEHHH QOJHKHBI HCMOIb3ORATHCA JIHOObIE BO3IMOX-
HOCTH I MONIYYEHUA NMPAMBIX UK KOCBEHHBIX OaHHbIX. ECTH HET BO3MOX-
HOCTH NPUONU3MUTLCA K BOOJOMEPHOMY NMOCTY, HAll0O HMETb 3apaHee NPUTOTOB-
JIEHHBIH 3HaK Ha OGnN¥KaniueM BO3BLILUCHMU WIH B J1I0OOM OOCTYNMHOM MNpPH
HABOJHEHHH MecTe. ECITH Henb3sA MpUMEHUTDh MONNAaBKHU 15 H3MEPEHHA CKO-
POCTH TEYCHMS B pPEeKe, HAJO M3MEPATb CKOPOCTb MO JIbAUHAM, KapyaM HIJIH
APYruM MJIbIBYIUMM npeaMeram U TJ1. OCHOBHaA ponb NpPHHAJIEKHUT 34€eCh
BH3YabHbIM HADMIOLEHHAM.

YactoTa HabiiroeHM#U [JOJHKHA ObITh MaKCUMATbHO BO3MOXHOM, TaKHe
AABJICHUA, KaK BHE3aNHble [MaBOAKH, KaTacTpodHyeCKHe HArOoHbl, JIKBHH,
[omxHbl HaOJilogatben HenpeppiBHO. B HacraBnenusax ruapomMercTaHUMAM
H MQOCTaM ClielyeT CKa3aTh, YTO HaDNIOOEeHHE IKCTPEMATbHbIX 3HAYCHHH —
3TO aBpajl, KOrga MoOWIH3YIOTCH BCE CHIIbI H CPEACTRA.

Bce nopobuble peKOMeHAAUHH [HOJDKHbI CONPOBOXIAATbCA TpeDOBaHHEM
coOnolaTh TeXHUKY DE30MACHOCTH.

3.5. Jlna onpegeseHUs IKCTPEMAJIbHbIX THIAPOMETCOPOJIOTHYECKHX Xa-
PAKTEPHCTUK Clie[yeT cOBHpaTth AaHHbIE 33 MAKCHMAIbHO BO3MOXHBIA Te-
pHod BpeMcHH. llaTth 3eCh KAKHUE-TO HOPMATHBHbBIE MEPUOaLI HE MPEACTAB-
NIAETCA BO3MOXHbIM,

NUuorpa npu dopmupoBaHHM pAAOB HADNIONEHHH B PAVTHUYHBIX NMYHKTAX
CTPEMATCA COXPAHATb [UTA HHUX €AHHbIA KaleHOapHbid nepuon (ITOT Npuem
LIHPOKO MPHMEHAETCA B MeTeoponorud) . Hapo yuects, uto akcTpemaibHble
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ABJICHHUA NPOABJIAIOTCA B KOKIOM NMYHKTE HHOIUBHAYAIIbHO, B KaK0E-TO CBO€
BpeMs, NMOITOMY BPs/ JIH Hal0 CTPEMHTLCA K €IHHOMY KaJIEHOAapHOMY Ie-
proay.

3.6. [lpu o6paborke MaHHBIX MHOTONMETHHX HAOGIIONEHUH CIIe[lyeT aHa-
JIM3HPOBATh NepepbiBbl B HabmogeHHAX (KMeeTCA B BUAY OTCY TCTBHE JaHHBIX
3a OTHeJIbHble OHH, MeCALbI, roasl) . B pane cnyuaeB takue nepepbiBbl 6niBa-
10T BbI3BaHbl 3KCTPEMAJIBHBIMH ABJIECHHAMM, MOMEILABLIMMH HaOMI0O0eHUAM.

Ecnn ects npenmnono)xeHue, yro nepepniB ObUI BbI3BAaH TAKHMM sABJie-
HHAMMU, CliefyeT NMPHHATb BCE MEPBI IJIF BOCCTAHOBJICHHA BEJIMYMHBI IKCTpe-
MY¥Ma, XOTA Obl H C HEBBICOKOH CTENEHbI0 TOYHOCTH.

3.7. B nybnukyeMbiXx OpraHU3auMAMH I'OCKOMIrHIpOMETa eXeroiaHHKax,
eXXEeMECAYHHKAX, Pecypcax MOBepXHOCTHBIX BOA, KIIMMATHYECKHX CNpaBOY
HHKAaX H OPYrHX NOJOOHBIX M3JaHHUAX HEOOXOOHUMO NMPHBOAHTbL NMOAPOOHBIN
XO BbIYHCIIEHHA HIIH BOCCTAHOBJICHHA JKCTPEMAJIbHBIX XapaKTEPUCTHK.
HMmea TtakHe NaHHbIE, OPraHH3allMH, HCIOJB3YIOUIHE MaTepuansl, OyayT
HMETb BO3MOXHOCTb XOTH Obl NMPHOBIIMXKEHHO OLEHHTH [JOCTOBEPHOCTH ITHX
BEJIHYHH.

38. B nporpammy paboT CTaUHMOHApHBIX THAPOJIOTHYECKHX CTAHUHH H
MOCTOB HEOOXOOHUMO BKIIIOYHTb COCTABJIEHHE IJIAHOB NOTEHUHKHATbHO 3aTOIUIA-
€MbIX TEPPHTOPHH NPH pa3yiMBax peK ¥ MpPH WITOPMOBBIX HArOHaxX Ha MENKOo-
BOOHBIX MOPAX.



HHpuaoxenue ! (xnpumepy 3}

PEKA YHUP — CT. OBJINBCKAA
MakcHManbHbIe PACXONBI BOALI BECEHHEro IONOBOIbA

Ne o1 mm, [ on R ,M3/c N® n.n. :[ Ton ] Q. m3/c
1 1924 1040 22 1952 353
2 25 185 23 53 892
3 26 843 24 54 22
4 1932 390 25 55 290
S 33 160 26 56 3200
6 34 324 27 57 155
7 35 56 28 58 574
8 36 190 29 59 105
9 37 264 30 1960 151

10 38 36 31 61 95

11 39 83 32 62 262

12 1940 1100 33 63 790

13 41 388 34 64 292

14 42 662 35 65 249

15 1945 69 36 66 96

16 46 565 37 67 193

17 47 348 38 68 484

18 48 283 39 69 42

19 49 26 40 1970 175

20 1950 44 41 71 279

21 51 327 42 72 25

43 73 45
44 74 297
45 1975 26

ITpuaoxenue 2 (xnpumepy 4)

PEKA APKAH3AC - TY3BJIO (CltA)
MakKCUMATEHBIC PACXOAL!I BOABI JOXACBLIX I1aB O/1KOB

N? lon Q,m3/c N'mm [ I'on Q, M3/c
1 1895 171 23 17 190
2 96 461 24 1918 269
3 97 120 25 19 176
4 98 210 26 1920 238
5 99 246 27 21 2880
6 1900 213 28 22 248
7 01 311 29 23 716
8 02 840 30 24 182
9 03 294 31 25 138

10 04 238 32 26 126

11 05 224 33 27 347

12 06 308 34 28 218

13 07 185 35 29 294
14 08 213 36 1930 169

15 09 162 37 31 99,6

16 1910 235 38 32 122

17 11 104 39 33 242

18 12 294 40 34 722

19 13 213 41 35 276

20 14 210 42 36 314

21 15 476 43 37 260

22 16 249 44 38 314
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ITpodonxcenue npun. 2

N°nm I: lon ] ],m3/c N¢ m.n ] Fon ] &, m3/c
45 39 815 55 49 358
46 1940 108 56 1950 244
47 1941 212 57 1953 117
48 42 288 58 54 286
49 43 93,0 59 55 311
50 44 168 60 56 244
51 45 260 61 57 254
32 46 197 62 1959 69,0
33 47 204 63 1960 148
54 48 305

IlTpuaoxenue 3 (xknpumepyS)

PEKA APAKC - c¢. KAPAJIOHJIbI
MakcHManeHble pacXxolbl BOOb!

Nenim [ lop, ] Q,M3/c N°nn :] oo Q,M3/c
1 1912 1170 24 1943 851
2 13 995 25 44 908
3 14 880 26 45 650
4 15 1610 27 46 1128
5 16 8§70 28 47 557
6 17 930 29 48 1041

30 49 916
7 1925 357 31 1950 798
32 51 576
8 1927 800 33 52 1369
9 28 1120 34 53 874

10 29 1140 35 54 1360

11 1930 390 36 55 602
12 31 829 37 56 1346
13 32 986 38 57 1009
14 33 888 39 58 844
15 34 1190 40 59 973
16 35 830 41 1960 886
17 36 1079 42 61 371
18 37 1031 43 62 457
19 38 824 44 63 1267

20 39 899 45 64 1591

21 1940 1512 46 65 927

22 41 1191 47 66 1045

23 42 1568 48 67 1420

49 68 1820
50 69 2800

lTpunowxenue 4 (xknpumepy 7)

PEKA COUYH - c. MITACTYHKA
MaKcHManbHBIE PAacXoabi BOAL! HOXIEBbIX NaBOIKOB

Nemm. [ Fon [*— Q,Mm3/c l  Nen n._]_ lon Q,:13/;“—
I 1926 6 | s 32 248
2 29 106 6 33 334
3 1930 100 7 34 162
4 31 235 8 35 112
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IIpodonxcenue npun. 4

__________________________________ L SR

9 36 113 31 58 367
10 37 245 32 59 141
11 38 196 33 1960 253
12 39 246 34 61 186
13 1940 253 35 62 245
14 41 360 36 63 208
1§ 42 195 37 64 213
16 43 332 38 65 213
17 44 277 39 66 436
18 45 171 40 67 216
19 46 314 41 68 140
20 47 201 42 69 300
21 48 207 43 1970 277
22 49 172 44 71 298
23 1950 335 45 72 349
24 51 281 46 73 262
25 52 387 47 74 270
26 53 200 48 75 342
27 1954 416 49 76 177
28 55 224 50 77 341
29 56 423 51 1978 612
30 57 272

ITpuaoxenue 5 (xnpumepy ll)

PEKA JYHAH — BEHA (ABCTPHUA)
MaxkcimManbHhie pacXOfhl BOIbI

_Tp}}f“[_“Fé_n"]"_a—,ﬁfﬁ__ _H—_N' nn—. ] T'on Q.M3/¢

A e S ol B Sy el S Y e ey S e, S e SEaeny Sepme e S iy e S — vy S s ey e e

1 1501 14000 29 1920 7980
2 1893 3110 30 21 4440
3 94 3170 31 22 4640
4 95 4440 32 23 7460
3 96 5360 33 24 5820
6 97 9420 34 25 5990
7 98 3150 35 26 6020
8 99 10500 36 27 4300
9 1900 4510 37 28 6060
10 01 3790 38 29 3300
11 02 4620 39 1930 4880
12 03 6130 40 31 4590
13 04 3700 41 32 5280
14 05 3770 42 33 4410
15 06 5940 43 34 3170
16 07 5670 44 35 4970
17 08 4550 45 36 4940
18 09 5460 46 37 4640
15 1910 5850 47 1938 5540
20 11 4870 48 39 5760
21 12 6060 49 1940 6500
22 13 4780 50 4] 5440
23 14 5750 51 42 4950
24 1915 5740 £ 1948 6380
25 16 4620 53 49 6550
26 17 6090 54 1950 3060
27 18 5820 35 51 5550
28 19 5010 || se6 1952 5160
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IlTpuanoxenue 6 (xnpumepy l4)

MaxcHMaJnIbHbIe pacxoibl BOObI

lon I: Q, m3/c
1900 1040
01 672
02 1240
03 1000
04 750
05 898
06 665
07 889
08 1270
09 635
10 818
11 860
12 794
13 808
14 1600
15 778
16 621
17 440
18 810
19 770
20 708
21 1095
1922 822
23 860
24 824
25 838
26 884
27 483
28 1130
29 776
1930 875
31 1010

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

N? i1.mm. ]

- s s ey G Sl b—— — —— el s e P s e SE—

oo

32
33
34
35
36
37
38
39

1940

41
42
43

1944

45
46
47
48
49

1950

S1

52
53
54

1955

56
57
58

59

1960

61
62
63

Q,m3/c
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IMTHHHUHUC I'OCCTPOS CCCP

PEKOMEHJAUHH
No METOOHKE ONpee/ieHH 3KCTPEMANTbBHBIX
MNMAPOMETEODOJIOTHIECKHX XapPAKTEPHCTHK

Pepaxkisa HHCTPY KTHBHO-HOPDMATHBHORN NIHTEpaTY Phl
Jas. penakumeit TA. XKXHravyena

PepakTop JIT.banpan

Mn. penakrop HA.bapunHoBa

Texnmyeckuit peakrop HB.BepuHa

Koppext™op E.B. ToTMHH a

[NMoamucano B neuats 6.05.81 T-17230 dopmar 30:(90 1/16
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Tupax 5000 3x3. Han.N? XI1-9168 3axk. Nt 435

Llena 15 xon.
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