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BBepeHue

MocTbl rmgponornyeckon cetn PocrmapomeTta nogpas’fensatoTcss Ha pPeXuMHble U
NHOPMaUUNOHHbIE. [laHHble C MH(POPMALMOHHBLIX MMOPOSIOrMYECKMX MOCTOB €XEeAHEBHO B
3aJaHHble CPOKW NepeaatoTcs Mo KaHanam CBA3v B pavioHHbIE N 06racTHble LeHTPbI cbopa
AaHHbIX, Aanee nepefada [OaHHbIX OCYLIECTBMASETCA B CNYyXObl aBTOMaTU3NPOBAHHOM
CUCTEMbl nNepefayn [aHHbIX YNpaBfeHWA no rMOPOMETEOPOSIOrTMN U MOHUTOPUHTY
okpyxatowen cpegbl (YIMC). B xoge mogepHusaumm M TEXHUYECKOTO MepeBOOpPYXEeHUst
rMAapOorM4ecKomn cetu Ha rMAPOOrMYECKNX nocrax yCTaHaBnNMBaKTCH
aBTOMAaTU3MPOBaHHbIE MAPONOrMYECKNe KOMIMIEKChl, KOTOpble BbIMOSIHAT HenpepbiBHbIE
HabnoaeHns 3a YpOBHSIMY BOAbl M B aBTOMATU3MPOBaHHOM peXnMe rnepeaaroT nosydeHHble
AaHHble B LEHTPbI cbopa AaHHbIX.

YIMC aBnatTca LeHTpasnbHbIMU YYpexaeHnamn, rae exegHeBHo 6onbluas yacTb
METEOPOSIONMYEeCKNX U MMOPOSorMyecknx OaHHbIX — cobupaetcs, BepuduumpyeTcs,
obpabaTbiBaeTcsl, nepepabaTbiBaeTCss B NPOrHO3bl W NepefaeTcsl pervoHanbHbIM - U
nokanbHbIM  noTpebutenam. OnepaTuBHble MAPONOrMYECKME AaHHble  (MoKasaHus
YPOBHEMEPOB MMAPONOrM4ecKoro nocra) nepegatotcsa B [mapomeTueHTp Poccun ogvH pas B
AeHb, OQHAKO B Nepuoabl BbICOKMX NaBOOKOB YacToTa nepedayn AaHHbIX Bo3pacTaeT oo 6 —
12 pas B OeHb.

B HacTosllee Bpems B TEXHOMOMMN PEXUMHOM 06paboTKM OaHHbLIX NPU MOArOTOBKE
rMOpPOSIOrMYECKOro eXxerogHuKa 4YacTUYHO pelleHa npobnema ycBOEHUs1 MofydYaemblX C
MOMOLLbID  aBTOMaTU3MPOBAHHbLIX  MAPOSIONTMYECKMX MOCTOB  [JaHHbIX 00  YpOBHSX,
Temnepatype Boabl M ocagkax. OgHako AaHHble aBTOMaTU3MPOBAHHOW MMOPOSIOrMyeCcKomn
cetn, TaKk HeobxoauMmble Mpu  OnepaTUBHOM  OBCNyXuBaHWM  NOTpedbuTenenm wu
rMOposiorM4eckoM  MPOrHO3npoBaHuM, 6GonblUen 4YacTblo  UCMOSMb3YHTCA TOMbKO  Kak
aononHutenbHas UHgopmauua. Takaa cuTyauust obycrioBneHa npexge Bcero Tem, 4To
AaHHble r’MOPONOrMYecKMx HabnraeHWA, NONYyYEHHbIE B YYaLLLEHHOM peXnme, He MoryT ObiTb
ycBOEHbl W 06paboTaHbl C MNOMOLWBK nporpammMHoro komnnekca «APM rugponor-
NPOrHO3UCT», KOTOPbI fABRsieTCS Hauboree pacnpoCTpaHEHHbIM Ha CEerogHsAWHUNA AeHb
WHCTPYMEHTOM NPOrHO3MCTOB.

CyLlleCcTBEHHbIM HEOOCTATKOM MPUMEHSIEMbIX Ha CeTM aBTOMAaTU3MPOBAHHbIX
TEXHOSOMMI SBNSAETCA OTCYTCTBME B HMX Broka onepaTMBHOMO yyeTa CTOKa — BblYMCIEHMS
pacxogoB BOAbl B peanbHOM BpPEMEHM MO AaHHbIM HabGna4eHW 3a YpPOBHAMW BOAbI,

nocrtynawwmm C I/IH(*)OpMaLI,I/IOHHbIX rmaporiorm4eckmnx nocToB. bonee Toro, oo Hacrosiwero

Vv
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BPEMEHN HE CyLLEeCTBYET perfiaMeHTUpOBaHHOW METOAMKM OnepaTMBHOIO yyeTa CToKa peEK,
yTBEPXAEHHOW MeToamyeckon kommccnen ®IeY «'MU» n Pocrmgpometom.

OnepaTtunBHbLIN YYET CTOKA PeEK BbINOHAETCS B peXUME peanbHOro BpemMeHu. MNMpu atom
cneunanncTam NpUxXo4MTCa ONMpaTbCs Kak Ha JaHHbIe TEKYLLMX U3MEPEHUA 1 HabnoaeHUN,
TakK M Ha JaHHbIE NPOLUSIbIX NET U KOPPEKTMPOBATL UX C KaXabIM HOBbIM M3MEPEHMEM pacxoaa
BOAbI.

PeweHns, npennoxeHHble B HACTOAWMX pPEeKOMeHOdauusix, OnuparTcs Ha
MEeToAMYECKNE Nnoaxoabl, pa3paboTaHHble B oTAeNe rmapomMeTpun 1 ruaposiornieckon ceTu
(OITC) ®I'bY «IMWN». OHM npencTaBneHbl B BUAE anropuTMOB M MOTYT BbITb MCMOMb30BaHbI
ANs onepaTMBHONO yyeTa CTOKa B pasfnU4HbIX YCNOBUSIX MPOTEKaHUsI NOTOKa: CBOOOAHOrO
COCTOSIHMSI PEYHOrO pycna, Npu ero 3apactaHuu, B yCNOBUAX flegocTaBa n negoobpasoBaHus,
a Takke OCEHHEro N BECEHHEro nepexoaHbIX Nepnoaos.

ANroputMbl  pacyeToB, U3MNOXEHHbIE B  pekoMeHZauusix, anpobupoBaHbl
cneumanuctammn MU no onepatuBHbIM AaHHbIM 6onee yem 40 rmaposiorM4eckmx NocToB
PocrugpomeTa, B ToM uncne B BaccenHax pek [oH, KybaHb, KpacHogapckoro un CasHo-
LyweHckoro BogoxpaHunmwy,. B npunoxeHusax K HacTosALWMM pekoMeHOaunsaMm npuBeneHbl
NpUMepbl NCMONb30BaHMS Ha NPAKTUKE NPeanoXeEHHbIX anropuTMOB.

Mo Bcem Bonpocam, CBSA3aHHbIM C MPMMEHEHMEM HACTOSLLMX PEKOMEHAALUNN, cneayeT
obpawaTtbca B OITC OI'BY «IMN» (199053, r. CaHkT-lNeTepbypr, B.O., 2-9 nuHus, 4. 23; Ten.
+7 (812) 323-11-39, 433-93-32; e-mail: oggc@yandex.ru).

Vi
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PEKOMEHOALUMWU

ONEPATUBHbLIN YYET CTOKA HA BOOOTOKAX
MeToabl 06paboTkmM HabnoaeHUn
3a YPOBHAAMU U pacxogamu Boabl

[ata BBegeHunsa — 2018-06-01
Cpok gencteua — oo 2023-06-01

1 O6nacTtb npuMeHeHus

1.1 Hactoswume pekoMeHOaumm ycTaHaBfvBalT MeToAbl onepaTtnBHoOW 0B6paboTkm
rMOpoNIorM4eckMx AaHHbIX (YPOBHEM M pacxogoB BOAbl) M OMepaTMBHOIMO yyeTa CTOKa —
BblMMCNEHMA CPOYHBIX W EXEOHEBHbIX pPacXO4OB BOAblI MO OnNepaTMBHbIM - AaHHbIM
HabMOAEHHbIX YPOBHEN N pacxogoB BOAbI.

1.2 PekomeHgauum npegHasHayeHbl A5 crneumanuctoB-rmaporioroB  onepaTuBHO-
NPOrHOCTMYECKMX MNoapas3aeneHnin rmaponorndyeckon cetu PocrmopomeTta, BbIMONMHAKOLWMX
onepaTmBHyt0 06paboTKy AaHHbIX M3MEPEHUIA YPOBHEN N pacxogoB BOAbl HA BOLOTOKAX M
3aHATbIX MOArOTOBKOW OMEpaTUBHOM WHMOPMALMOHHOM npoaykuun ans obecneyeHns
noTpeduTtenen n aagad rmgponorm4yeckoro NPOrHO3MPOBaHKS.

PekomeHngauumn moryT 6bITb NOSIE3HbI cneynanucTamMm-rmgposioram Apyrmx Be4oMCTB,

BbIMOJSHSAOLLMM MMAPOSIornyeckne HabnoaeH s U TeKYLLYO OLEHKY BOOHbIX pECYpCoB

2 HopmaTuBHbIe CCbISIKM

B HacTosiwmx pekoMeHOaundax ncnosjib3oBaHbl CCbIJTIKUM Ha creayrwne HopMaTuBHbIE
OOKYMEHTbI:

FOCT 19179-73 'mgpornorus cywn. TepMuHbl U onpeaeneHns
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P 52.08.163—-88 [JononHeHne kK HactaBneHuo rmagpoMeTeoposiormyeckumMm CTaHUMAM
n noctam. Bein. 6. Y. 1. N'mgponornyeckme HabnogeHns n paboTbl Ha BOMbLUMX N CPEOHUX
pekax

MW 1759-87 NocygapcTBeHHas cuctema obecneyeHns egnHcTea nsmepeHun. Pacxoq
BOAbl Ha pekax W KaHanax. Metoauka BbINOMHEHUA WU3MEPEHUA MeTOLOM «CKOPOCTb-
nnowaab»

PL 52.19.143-2010 Nepe4veHb AOKYMEHTOB apXMBHOIo (ooHAa AaHHbBIX O COCTOAHUN

OKpy>KatoLLen cpedbl, ee 3arpsi3HeHUN

MpnmeyvyaHnqa

1 Mpy nNonb3oBaHMM HACTOALWMMM PEKOMEHAAUMSMU LienecoobpasHo MpoBepsTb AENCTBUE
CCbINTOYHbIX HOPMATUBHbBIX JOKYMEHTOB:

- HaUMOHanbHbIX CTaHOApPTOB — B MHAOPMALIMOHHOW cucTeMe OOLLIero nonb30BaHUs — Ha
odmumanbHOM canTe HaumoHanbHoro opraHa Poccuinckon depepaumm no crtaHgapTMsaumm B CETU
MHTEepHET unu no exerogHo wusgaBaemMoMy WHGOPMaLMOHHOMY YyKasaTento «HauuoHanbHble
CTaHAapTbl», KOTOPbIM OMyGnMKOBaH NO COCTOSIHUIO Ha 1 AHBapPS TEKyLLEero roaa;

- HOPMaTUBHbLIX JOKyMeHTOB Pocrugpometa — no P 52.18.5-2012 1 4ONONHEHNSM K HEMY,
eXerogHo n3gaBaemMbiM MHPOPMALIMOHHBIM YKa3aTensiM HOPMaTUBHbIX JOKYMEHTOB.

2 Ecnn cCbINOYHBIN HOPMATMBHBIN JOKYMEHT 3aMeHeH (M3MEHEH), TO Mpu Mofb30BaHUK
HaCTOALMMM  pPEeKOMEHOAUUAMN  crieqyeT  PyKOBOACTBOBATbCS  3aMEHEHHbIM  (M3MEHEHHbIM)
HOPMAaTMBHBLIM OOKYMEHTOM. ECnin CChINOYHbLIN HOPMATMBHBIN JOKYMEHT OTMEHeH ©6e3 3ameHbl, TO

nornoxexHume, B KOTOPOM [aHa CCblJ1Ka Ha Hero, nNpuMeHdeTCcA B 4acTtu, He 3anarV|Barou.|,e|7| 3TY CCbIJIKY.

3 TepMVIHbI, onpepeneHnsa n CokKkpawleHus

3.1 B HacToawmx pekomeHaaumnax npumeHeHsl TepmuHbl no FOCT 19179, a Takke
cnegyowne TepMUHbI C COOTBETCTBYIOLUMMW orpeaeneHUsMu:

3.1.1 aBTOMaTU3NPOBaHHbLIN ruaponorndyeckun komnnekc; AlK: Komnnekc
npubopoB 1 obopyaoBaHus, NpeaHasHavYeHHbIX 4SS BbIMNOSIHEHUS aBTOMAaTU3UPOBAHHbIX
HabngeHn 3a rMapONoOrMYeckKUMM U METEOPOSIONMYECKUMU fieMEHTaMK, OCHALLLEHHbIN
cpeAacTBaMu nepegayvv MHopMaumm B LeHTPbl cbopa AaHHbIX.

3.1.2 aBTOMaTU3MpOBaHHbLIA ruaponornyeckun noct; AlTl: mgponorndeckui
NoCT, Ha KOTOPOM [Ond  eXeOHEeBHbIX HabnwogeHun 3a  rMaposiorMyeckumu

XapakTepucTMkamn BogHOro pexunma mucnosnbayetca AlK.

2



P 52.08.872-2018

3.1.3 rmgpomeTpuyeckun yyeTt pe4vHoro crtoka: OnpegeneHve ob6bemoB BOAbI,
npoTeKwWwen B CTBOPE rmMOporiorm4eckoro nocta 3a OTAerNbHO B3ATble UM KaneHJapHble
nepuoabl BpeMeHu (CyTkn, aekaga, Mecsl, rog) no AaHHbIM COBOKYNHOCTEN HENPEPbIBHbIX
HabnaeHW 3a YPOBHEM U 3NMMU30ANYECKNX UBMEPEHUI PAaCXOA0B BOAbI.

3.1.4 kpuBas pacxoaoB Q(H): Npadmyeckoe npeacraBneHne CBA3N N3MEPEHHbIX
pacxonoB (Q) n ypoBHen Boabl (H) B KOHKPETHOM rMOpPOMETPUYECKOM CTBOpPE, KOTOpOE
NCNonNb3yeTcsa AN OLEHKN NPONYCKHOM CNOCOBHOCTK pycna 1 ydeTa CTokKa.

3.1.5 onepaTuBHbLIA Yy4YeT cToKa: [MOPOMETPUYECKMI y4eT CTOKa (BblYMCIEHME
CPOYHbIX M €XeOHEBHbIX 3HAYEeHUM pacxoOoB BOAbl), OCYLIECTBNAEMbIA B ONepaTUBHO-
NPOrHOCTUYECKUX nogpasfeneHusax obpaboTku rmaposiorM4yeckux AaHHbIX B pearibHOM
BPEMEHN MO AaHHbIM 006 YPOBHAX M pacxodax BoAbl, NOCTyNatoLWMM Mo KaHanam CBA3n, A1s
TEeKylen  OLEHKU BOOAHOCTM  pek 1 obecneyeHns  3agady  OnepaTMBHOMO
rMopoMeTeoposiornyeckoro  obcnyxuBaHms  notpebutenen 1M rMOPONOrMYECKOro
NPOrHO3MpPOBaHWSI.

3.1.6 peXXUMHbIA y4eT cToKa: [mgpomMeTpudeckumn y4eT CToKa, OCyLLeCTBMASIEMbIN B
PEXUMHbIX NoApa3aeneHnsix 06paboTkm rmaponorMyecknx AaHHbIX N0 UCTEYEHUN PacHETHOro
nepvoaa no AaHHbIM MOSHbIX COBOKYMHOCTEN HABMIOAEHHbIX YPOBHEN N pacxogoB BOAbI.

3.1.7 norpewHOCTb pe3ynbTaTa uamepeHus: OTKNOHeHWe pesyrnbTata U3MepeHus
OT MWCTUHHOIO WM AOeNCTBUTENbHOrO (YCHOBHO WCTUHHOIO) 3HaYeHus Un3MepsiemMomn
BEJINYMHDI.

3.2 B HacToswmMx pekomeHaaumnax npuMeHeHb! crieyoLwmne CokpaLleHns:

AK® — aBTOKOppENAUNOHHAA OYHKLMS;

ACIl1[ — aBTOMaTM3MpoOBaHHas cuctemMa nepenayun AaHHbix;

APM — aBTOMaTnanpoBaHHoe paboyee MecTo;

Bl — 6a3a gaHHbIX;

'MB — rmgpomeTteoponornyeckoe 6topo;

M1 — rmaponornyeckmin NocT;

M3C — rmapoaneKkTpocTaHUms;

ELC — exerogHble AaHHbIE O PEXMME U pecypcax NOBEPXHOCTHbIX BOA, CYLLW;

EPB — exxeoHeBHble pacxoabl BOAb!,

NPB — namepeHHble pacxoabl BOAbl;

KP — kpuBasi pacxonos;

MKP — MHoroneTHsist KpyBasa pacxofos;

MHK — meTo4 HanMeHbLIMX KBaapaTos;
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M.CT. — MeTeoporiormyeckas CTaHuus;

HA — HebnaronpusiTHOe rmaponornyeckoe ABneHue;

OA — onacHoe npupogHoe siBfeHKE;

MO — nporpammHoe obecneyeHue;

MCP — nponyckHasa cnocobHOCTb pycna;

«PEKU-PEXUM» — cuctema  obpaboTkM  peXMMHOM  MHOpMaUMn  peyHbIX
rmaponorn4ecknx NocTos;

CI'MO - cneuunanuampoBaHHasi rmapomeTeoporiornyeckas obcepsaTopus;

CW — cpeacTtBo namepeHun;

CBO — cocTosiHMe BOoAHOro o0bekTa;

CKO — cpegHee kBagpaTnyeckoe OTKNOHEHWNE;

CT. — CTaHMUa;

YI'MC — ynpaBneHue no ruapoMeTeoposiornm 1 MOHUTOPUHIY OKpPY>KatoLLEeN cpeabl;

YP — ypaBHeHuWe perpeccuu, annpokcumMmmpytoLee rogoByo KpUBYH pacxoios;

YPM — ypaBHeHWe perpeccun, annpokCUMMUpyoLee MHOMOSIETHIOW KPUBYHO
pacxofoB BOAbl MO YPOBHAM;

X. — XyTOPp;

LUIMC — ueHTp no ruapomMeTeoposiorMm 1 MOHUTOPUHIY OKpY>KatoLLen cpeapl;

LUCL — ueHTp cbopa aaHHbIX HabnogeHWi.

4 ObLwme NnonoxeHus

4.1 HabniogeHna Ha rugponorundeckon cetu PocrmgpomeTa OCyLLECTBNSAKTCA B
cooTBeTCcTBUM C TpeboBaHusmm P 52.08.163, M 1759 n HacTaBneHun ruaponornyecknm
ctaHuuam mn noctam [1] — [3]. O6paboTka gaHHbIX HAGNIOAEHUN B ONEPaTUBHOM peEXnMe
OCYLLECTBMNSETCA B  OMNEepaTMBHO-MPOrHOCTMYECKUX  NoAapasfgeneHuax  (ganee —
onepatmeHoe nogpasgenenune) LUIMC n YIMC, 3aHATbIX onepaTUBHO-MPOrHOCTUYECKON
AEATENbHOCTBID U TMOPOMETEOPONOrNYECKUM  MHOPMALMOHHBIM  O0BCnyXUBaHUEM,
KOTOpOE OCYLIECTBNSAETCA B COOTBETCTBMM C TpeboBaHMAMM HacTaBneHus No cnyxote
nporHo3oB [4]. NepBrnyHaa obpaboTka rmaponNorMYecKkMx AaHHbIX B ONEPaTUBHOM pexnme
BbIMOSHAETCS NO BCEM UHGOPMALMOHHBLIM rngponorndyecknm nocrtam (1), B Tom ymcne no

BCEM [ENCTBYIOLLMM aBTOMATU3NPOBaHHbIM raporiornyeckum noctam (AM).
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4.2 ObpaboTka OaHHbIX MAPONOrMYEeCcKMXx HabnaeHWn B onepaTMBHOM peEXMME
ocyulectBngetca kak ana AlTI, tak n gna M, HabnogeHnss Ha KOTOPbIX BbIMNOMHSTCA
PYYHbIM CMOCOOBOM C WCNOMb30BaHMEM CTaHAApTHbIX cpeactB uamepenus (CU):
nepeHOCHOW perkn Ha cBae Unn ctauuoHapHOW PENKM.

4.3 Cnuckn [T, no KoTopbiM BeaeTca onepatuBHasa obpaboTka faHHbIX 00 YPOBHSIX
BOAbl M BbIMUCASAKOTCA pacxodbl BOAbl B OMEpaTMBHOM pexume ¢OpMUPYOTCS B
ornepaTuBHbIX nogpasgeneHnax YI'MC, Urmc, crneumanu3vpoBaHHbIX
rmgpomeTeoponorndyecknx obcepsatopun (CrMO) unn rugpomeTteoposiornyeckmx 6ropo
(TMB). Cnncku bopmupytoTcs NOO6BEKTHO: No 6accenHam oTAENbHbIX PEK, BOAOXPAHUINLL
n osep. Ml B cnnckax pacnonaraloTcs B COOTBETCTBUWU C ruaporpaduyeckon Cxemomn
Tepputopun. [Ans oopMUpoBaHUs TakMx CMMUCKOB LienecoobpasHo Mcnosib3oBaTb dhansbl
TexHonorum «PEKA-PEXXM», Bkrtoyatowme cnucku, cpopmMmpoBaHHble B COOTBETCTBUN C
ny6nukyembiMmn cnpasovHukamm EAC (pannbl ¢ umeHammn « SPISOKnNN.txty). Kaxagbin cbann
«SPISOKnn.txt» cogepXuT OCHOBHble crnpaBoyHble pfaHHble [T1, nybnukyembix B
KOHKpeTHOM Bbinycke EC ¢ Homepom «nny.

4.4 Ins KOHTPONs nocTynawLwen rmaponorndeckon mHdopmaumm 1M oTOpaKkoBKU
AaHHbBIX C rpybbIMU NOrpeLHoCcTAMM LenecoobpasHo Mcnonb3oBaTh dansibl TEXHONOrm
«PEKU-PEXWM» ¢ nacnopTHbIMM AaHHbIMKU [T1, pasMelleHHble B ANPEKTOpUN «pas» U
cogepxalume OCHOBHbIE, pedKko nsMmeHsirwmeca xapakrepuctmkm M1 (kogosbii Homep [T1
n BogHoro obbekTta, HasBaHue [T1, nnowanb Bogocbopa m nNp.), a TakKe MHOrofeTHue
npegenbHble 3HaYeHUs TMAPONOrMYECKUX MnapameTpoB, KOTOpble HeobxoauMbl Ons
BbINOSTHEHUSA KOHTPONS NOCTYNalLWmMX AaHHbIX 00 YPOBHAX BOAbI.

4.5 OnepaTtmBHasa obpaboTka JaHHbIX BEAETCH B peXnme peanbHOro BpeMeHu cpasy
rnocne nocTynneHns nHopmMalmmn B onepaTMBHOEe nogpasaeneHme rmaponornyeckon ceTu.
C oaToM uenblo B 3TOM nogpasgeneHun cosgaetca pabouvass 6asa gadHbix (BL) ons
onepaTMBHOIrO y4yeta CToka. PekomeHngyemble ¢hopmbl Tabnuy Takon B[ npuBeaeHbl B
npunoxeHun A. Tabnuubl B[ pekomeHOyeTcss co3fgaBaTb B OfEKTPOHHOM BuAe Ha
nepcoHanbHOM KOMMbIOTEPE TMAPOSIora-NnPorHo3ncTa. 3HadeHus pacxodoB BOAbl B
onepaTUBHOM PEXMME BbIYUCNATCA ANA KaX40ro USMepeHHOro CPOYHOro 3Ha4eHUs YPOBHS
BOAbI.

4.6 Metoamka o6pabOTKM OaHHbIX MHOFOCPOMHBIX (yYalleHHbIX) HabniogeHun 3a
YPOBHEM BOAbl B OMNEpPaTMBHOM pexume paspaboTtaHa C MCMONb30BaHWEM MOSOXKEHUN
METOOUKM 00paboTKM PEXMMHON MHAOPMaUMM Mo YpPOBHAM BoAbl Npwu Hanuumnm AlK,

yTBepXaeHHoM Ha meTtogndeckon kommccumn OIrbY «IM» (npotokon Ne 1 ot 11.02.2014) n



P 52.08.872-2018

PEeKOMEHOOBAHHOW AN MUCMONb30BaHUA npu obpaboTke AaHHbIX B TexHonormm «PEKWU-
PEXM».

B HacToswmx pekomeHgauusix npuBedeHbl  NPUEMbl  KOHTPOMNSA  MCXOOHOW
rMApPOIorM4eckon MHgOpMaumm, KOTopble WCMNOMb3YyKTCA Mnpu 00paboTke AaHHbIX B
TexHonorum « PEKA-PEXNM».

4.7 MNpepnaraemMble METOAbLI ONEPATUBHOIO y4eTa CTOKa ONMpatoTCs Ha MHOrONeTHME
pa3paboTkn oTgena rugpomeTpum u rmgponormdeckon cetn ®rbyY «MW» no Bonpocam
rmopoMeTpUYecKoro yyeTa ctoka. B Hen ncnonb3ayotcs 1e e metoamnyeckne noaxodbl, 4To
W ONa BapuaHTa PEeXMMHOro y4yeTa CTOKa, YXe peanu3oBaHHble B KOMMbHOTEPHON
TexHonorum « PEYHOW CTOK».

4.8 MeToabl onepaTMBHOIO yyeTa CTOKa YYUTbIBAKOT pasfuyHble YCIoBUS
nNpoTeKaHUs NoToka U N3MeHeHNA NPOMYCKHOM CNOCOBHOCTU pycen pek, BKNovasa:

- cBOOOAHOE COCTOsIHME pycna MpuM HanMyuMM OAHO3HAYHbIX MHOFOSMIETHUX WK
rooBbIX 3aBMCMMOCTEN PacxonoB OT YPOBHEW BOAbI,

- CBOOOAHOE COCTOSIHME pycna 1 NpU N3MEHSIOLLMXCSA rMapaBfiMyeckmx yCroBuUsiX, B
TOM Yncne npu gedopmaumsx pycna:

- NegocTaB u negoobpasoBaHue;
- 3apacTtaHue pycna.

4.9 PaspaboTaHHble MeToabl pacyeTa W3fOoXeHbl B anroputMmyeckon dopme u
nerko moryT 6bITb peanu3oBaHbl B BUAE KOMMbIOTEPHOM NPOrpamMMbl.

4.10 lNpumepbl onepaTMBHOIO y4yeTa CTOKa npeacrasneHsl B npunoxenusx I, O, E,

K, U, K, J1 K HacToswmMM pekoMmeHgaunsam.

5 MeToabl onepatMuBHOM 06paboOTKMN N3MepeHUn ypoBHen BoAbI

5.1 NMopsaok nony4yeHUs U nepenayn gaHHbIX HAGNOAEHUN

5.1.1 B xooe » moaepHu3auum ruaponiorndeckon cetu PocrmapomeTa MyHKThI
HabnOeHWn OCHaLLalTCA  PasnUYHbIMKU - KOMMNNekTamy obopynoBaHusi, KOTOpble B
3aBMCUMOCTI OT BO3MOXXHOM CTeneHu aBToMaTtu3auun HabnogeHnn noapasnensoTcs Ha
cnegywowme TUMbl:

- HeaBTOMaTu3npoBaHHble Tl ¢ HabnogaTenem, exeaHeBHble U 3NM30aUYecKue

n3MepeHnd Ha KOTOPbIX BbIMOJIHAKTCA NOJIHOCTbLIO HabntogaTtenem [TT;
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- Al'T1, paboTatowme B aBTOHOMHOM pexume 6e3 Habnogatens, rae exeaHeBHble
N3MEepPEeHUs BbIMOMHSAKTCS MOSIHOCTbIO aBTOMATUYECKU, a 3NU30L4MYECKME W3MEPEHUS
pacxoqoB BOAbl, HAHOCOB, CHErOCLEMKM W HeEKOoTopble Apyrne Buabl pabotr —
crneuvanuctamu HabnwgatenbHbIX MoApasfgeneHnin ¢ Ucnonb3oBaHnem obopyaoBaHuA
MOOMMBHBIX rMaponorndecknx nadbopartopun;

- Al'T1, paboTatowme ¢ HabnogaTenem, rae eXxeaHeBHbIE U3MEPEHNST YPOBHEN BOAbI
BbIMOSTHAKTCA MOMHOCTBIO aBTOMaTMYeckn C wucnonb3oBaHmeM AlK, a ocTanbHble
HabnaeHus, NnpeaycMoTpeHHble nporpammont M1, BeinonHaoTca Habntogatenem 1.

5.1.2 laHHble HabntogeHnn ¢ ATK mn oT Habniogatensa pasnuyHbiMu NyTamu (C
MCNONb30BaHMEM CeTeN COTOBbIX WAW CMNYTHUKOBbLIX OMNEpPaTopoB) aBTOMATUYECKM
nocTynawT B LUeHTpbl cbopa aanHbIx (LIC), rae coxpansatoTcs B Bl B BUAe naMepeHHbIX
3HayeHun. MilamepeHus, BbINONHEHHbIE HabnogaTenemM Bpy4YHyto, Takke noctynatot B B/I.

B B[] UC[] ob6s3aTenbHO AOMKHO BbITb NPeayCMOTPEHO MOMyYEHNE N XpaHEHNE He
TONbKO AaHHbIX eXXe4HEBHbIX ABYXCPOYHbIX UM MHOTOCPOYHbIX HABMAEHWIA, HO N AaHHbIX
3NN30ANYECKUX M3MEPEHU pacxogoB Boabl. Pabouyee mecto rugponora-nporHosucra
MoXxeT pacnonaratbca B LIMC, YIMC wnu B ApyrMx NOOYMHEHHBLIX WM CeTeBbIX
nogpasgenexusx (Hanpumep, B CIMO wnu [MB), 3aHumatrowmxcs obpaboTkon
onepaTuBHon WHdopmauun. Heobxoammo, 4TOObI C paboyero mecta rugposiora-
nporHo3ucta 6bin obecneveH ceoboaHbi foctyn K B LIC B ntoboe Bpems CyToK.

5.1.3 Bce namepeHHble Ha [T1 3HauyeHus ypoBHsa Boabl, noctynuewune B B LIC[,
OOJIDKHBbI NPONTU NEPBUYHBLIN KOHTPOSb, B Mpouecce KOTOPOro npou3BOAUTCHA NpoBepKa
MONHOTbI M OLEHKa KX KavecTBa. [1pn 3TOM BbIABNAOTCA U NOCNeoBaTeNIbHO YCTPaHAKTCA
MOrpeLlHoOCT 3anucu AaTt, BPEMEHU WU 3HAYEeHUN YPOBHS, €CriM OHM MMEKT MECTO.
BbinonHseTcs npoBepka Ha COOTBETCTBME HabnoAeHHbIX AaHHbIX 06 YpOBHSAX BOAbl U
BENNYMH UHTEHCMBHOCTU X U3MEHEHUS NpeaenibHO BO3MOXHbIM JONYCTUMbIM 3HAYEHUSM.
HononHutensHasa npoeepka AgaHHbIX AIK npoBogMTCst HA OCHOBE UX CPaBHEHUSI C JAHHBIMK
KOHTPOJIbHbIX U3MEepPEeHUI No ceaam unm penkam 1.

Mo pesynbTatamMm BbINOMIHEHHONO MEPBUYHOrO KOHTPONsA AaHHbiXx AlIK rugponor-
MPOrHO3MUCT MNPUHUMAET peLleHne O TOM, MNpUMHMMAaTb [AaHHble aBTOMATU3NPOBAHHbLIX

HabnoaeHu Ans onepaTUBHOIO y4eTa CToKa UMK HeT.
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5.2 Co3paHue paboyen 6a3bl AaHHbIX ANA ONepaTUBHOrO y4yeTa CToKa

5.2.1 [1ns onepaTuBHom 06paboTKkM rmaponornyecknx u METEOPONOrMYECKMX AaHHbIX
Habn4EHWI, U BbINOMIHEHMS pacYeToOB OnepaTUBHbLIX PacxofoB BOAblI co3aaeTcsa paboyas
B[] onepatmBHOro y4yeta ctoka. Pekomengyembie dopmbl Tabnuy padboyen B npuBeneHsl
B NpUnoxeHun A.

5.2.2 Tabnuupl A.1 n A.2 (Nnpunoxenne A) dOpPMUPYIOTCA HA OCHOBE MpoLleaLmnx
NMEPBUYHBIA  KOHTPOSb AaHHbIX aBTOMATU3NMPOBAHHbLIX HaGNIOAEHMN 33 YPOBHEM,
TemnepaTypon Boabl M ocagkamn, Haxogswmxca B b LCL. MNpu oTCyTCTBUM OaHHbIX
aBTOMAaTU3NPOBAHHbIX HAbNOLEHWUA ATUX XapaKTEPUCTUK Tabnuubl dopMbl Tabnmy A.1 1
A.2 (npunoxeHune A) OPMUPYIOTCA MO AaHHbIM PYYHbIX HABMAEHUN, BbINOAHEHHbIX
HabniogaTenem [T1, nepegaHHbIX NO KaHanam ceasn B koge KH-15 un 3aHeceHHbIx B B[]
LcAa.

5.2.3B Tabnuuy A1 (npunoxeHune A), aHanormyHyro Tabnuue onepaTUBHOMO
XypHana dopmbl T1-25 [4], nomewlatoTcsa cBegeHust no BcemM MHpopmaumoHHbim [T1. To
kaxxgomy M1 B Tabnnuy A.1 (npunoxeHue A) 3aHOCATCA AaHHbIE N3MEPEHUI, BbINOSTHEHHbIE
B CTaHAapTHble Ccpokn (8 n 20 4 mecTHoro BpeMenn). Kpome gaHHbIX HabnwogeHun 3a
YPOBHAMM BOAbl N 3HAYEHU U3MEHEHNA YPOBHA BOAblI 3a CyTKM Mexay 8-Mu 4acoBbiMU
Cpokamu B 3Ty Tabnuuy 3aHOCUTCA Takke MHOpMaUUsa O XapakTepHbIX YpoBHAX Ha [T1:

- YPOBEHb Bbixo4a BOAbl Ha NONMY, Hroime, CM;

- YPOBEHb BOAbI, NMpU KOTOPOM HabngaeTcsa HebnaronpuaTHoe rmapororndyeckoe
asnenune (HA), Hua, cwm;

- ypOBEHb  BOAbl, NpPWU  KOTOPOM  HabnwgaeTcs  onacHoe  NpPUPOAHOe
(rmaponornyeckoe) sisnexne (OA), Hosa, cm;

- MaKkCMmanbHbIN HAabNAEHHbIA NCTopUYeckuin ypoeeHb Boabl (MAYB), Hwuys, cMm.

Bce ypoBHM 3aHOCATCA B eAnHOM ¢hopmaTe (B CaHTMMETpax Hafg «Hyrnem» nocra) ¢
TOYHOCTbIO A0 1 CM.

B rpacby 10 3aHOCATCS 3HA4YeHMst onepaTMBHbIX PAacxXoaoB BoAbl Qon B 3TW XKE CPOKMW.
3HayeHnsa Qon AN cpokoB 8 n 20 4 BbIbUpatoTCa 13 paboden Tabnuubl A.2 (NpunoxeHne
A).

B Tabnuuy A.1 (npunoxeHune A) 3aHOCATCA Takke HeobxoamMmble Ang onepaTuBHONO
y4yeTa CToka M rmaporiormyeckoro nporHo3npoBaHns criegylolmne AaHHble, HabnaeHHbIe B
cTaHgapTHble cpoku (8 n 20 v):

- Temnepartypa BoApbl;

- CyMMa ocakos 3a 12 y;
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- TemnepaTypa Bo3ayxa;

- TONWWHa Nbaa;

- cocTosHne BogHoro obbekTa (CBO).

5.2.4 [na aHanu3a WCXOOHOM TIMOPONOrMyeckon wHdopmMaumn ana uenen
onepaTMBHOIO y4yeTa CToKa W rMAPOSIOrMYeckoro NpPOrHO3MpOBaHUSA 4acTto Heobxoaumbl
cBefleHns o TemnepaType Bosgyxa. OTa uHpopmaumsa gopmupyetcsa n3 b4 LCO no
AaHHbIM T1 unn no Gnwkanwen k M MeTeocTaHUUM N 3aHOCUTCA B COOTBETCTBYIOLLIYIO
rpadpy Tabnumubl A.1 (npunoxenune A). MHdopmauusa o TemnepaTtype Bo3gyxa Ucnosnb3yeTcs
TONbKO 3a CTaHAapTHble cpokn HabnoaeHun 8 unn 7 n 20 nnu 19 4. Ecnu HabnoaeHus 3a
TemnepaTypon BO3dyxa Ha MeTeocTaHuuu npoussogutca B 7 1 19 4, a He B 8 n 20 v,
MHopMauus ob aTomM 3aHocuTcs B rpady «lMpumevaHme.

5.2.5CBegeHna o CBO wn nepoBbix ABMEHMsX OPMUPYOTCS MO  AaHHbLIM
BMU3yanbHbIX HabnoaeHnn, nepeganHeim B 6 LIC[ Habnogatenem M1, unn, npyn Hanuyaumn
doTopeructpatopa Ha [Tl, no dotorpacduam. CBO kogupyetca no coTorpadpumam
cneunanucTomM-ruaponorom n otnpasnsetcs 8 64 LIC/.

5.2.6 [aHHble o0 TonwmHe nbga 3aHocatca B B LICO n tabnuuy A.1 (npunoxeHue
A) No mepe Mx NOCTynneHus.

5.2.7B Tabnuuy A.1 (npunoxeHue A) 3aHOCATCA TakkKe [aHHble MO BCEM
BeJOMCTBEHHbIM [T1, KoTopble uCnonb3ylTCa B onepaTuBHon paboTe rugponora-
nporHosucra.

5.2.8 PesynbTaTbl oNnepaTnBHOIO y4eTa CToKa (BblYUCIIEHMS ONepaTUBHbBIX PAacXxoaoB
BOAbl) Nomewyatotcsa B Tabnuuy A.2 (npunoxeHue A), kKoTopas opmMupyeTcs Ans Kaxaoro
M otgenbHo. Tabnuua A.2 (NpunoxeHune A) BKIOYAET Kak UICXOAHbIE, TaK N paCCYUTaHHbIE
AaHHbIE 3a BCe CPOKU, B KOTOPbIE eCTb HAbNAeHNA 3a YPOBHEM BOAbI.

5.2.9 MNo kaxgomy [Tl 3a Kaxabli UMeKLWNNCS Cpok HabnoaeHna B Tabnuuy A.2
(npynoxeHne A) 3aHocUTCA criegytowiasi UcxogHas MHopmMauus ob YpoBHSIX BOAbI:

- pata B popmate «HY.MM.ITTT»;

- Bpemsi cpoka HabntogeHus B popmarte «44.MM» C TOYHOCTLIO 4O MUHYT;

- CBO;

- CPOYHbIN HAbMNOEHHLIN YPOBEHDb BOAbl, H, cM

5.2.10 MNMomumo nepedncneHHblx B 5.2.9 xapaktepucTuk B Tabnuuy A.2 (npunoxeHue
A) 3aHOCATCS NONyYeHHble B pe3yrnbTaTe onepaTtuBHoON o6paboTku crneayowme AaHHbIE:

- pacxof BoAbl, BbIYMCNEHHbIN MO ONOPHOW KpuBOW pacxoaos Qke, M3/c;

- MeTOo[ pacyeTa onepatnBHOro pacxoana soabl,
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- 3Ha4eHne onepaTnBHOro pacxoda oAbl Qon, M3/c;

- CPEeOHUIN CYTOYHbIN YPOBEHb BOAbI 3@ NpeaLlecTByoWwmne CyTkn Hep, CM;

- CpedHW CYTOYHbIA OnepaTMBHBLIN Pacxod BOAbl 3a MPeALlecTBYHOLWME CYTKM
Qcp, M3/c;

- HA3LWMI YpOBEHb BOAbI 3a NpeaLllecTBYyoWmne CyTKU Hiusw, CM;

- HaMMeHbLLUWIA onepaTUBHBIA pacxod BoAbl 3a NPeALecTBYoLmne CYyTKU Quanm, M3/C;

- CPOK HabntogeHUs HU3LWEro ypoBHS BOAbI 3a NPeALLIECTBYOLLME CYTKY;

- BbICLLUM YPOBEHb BOAbI 3a NpeaLLeCcTBYOLWME CYyTKN Hesicw, CM;

- HaMGoNbLUNIA ONepaTUBHBIN pacxod BOAbl 3a NPeALIecTBYHOLME CYTKA Quans, M3/C;

- CPOK Habnto4eHMs BbICLLErNO YPOBHA BOAbI 3a NPeALLECTBYOLNE CYTKN.

B rpady «Meton pacdeTta» 3aHOCUTCA KOA TMPUHATOrO MeToda pacyeta
onepaTMBHOIoO pacxoda BoAbl B COOTBETCTBMM ¢ Tabnuuen A.3 (npunoxeHue A).

CpefnHue CyTOYHble 3Ha4YeHUs YPOBHS Hcp M onepaTuBHOro pacxoga Bofgbl Qcp, a
Takke nx Bbiclwmne (Hesicw, Quans) M HU3WINE 3HAYEHUS (Hhunsw, Quanm) C YKa3aHMEM CpoOKa MX
HabngeHns NoMeLatTca B CTPOKe, COOTBETCTBYIOLWEN nocreaHeMy CpoKy HabrnoaeHus
B pacyeTHble CYTKMW.

5.2.11 [ina uenen onepaTMBHOrO y4yeTa CToka Takke copmupyetcsa Tabnuua A.4
(npynoxeHne A) namepeHHbIx pacxogoB Boabl (MPB), 3HauyeHnsa koTopbix noctynatT B B
LICLl aBTOMatMyeckn unum 3aHOCATCS MMOPOSIOroM-NporHO3NMCTOM Ha cnegylwun OeHb
nocre n3MepeHnsa pacxoga Bofbl.

5.2.12 [aHHble ATK npn hopmupoBaHnn hanna NCXOO4HbIX SJaHHbIX OKPYIIISTCA U
3aHOCATCS C TOYHOCTbIO, NMPUHATOM NS U3MEPEHUN PYyYHbIM CNOCOOOM YpOBEHb BOAbI C
TOYHOCTbIO 4O CaHTUMETpa, Temnepartypa BoAbl U BO3ayxa — 4O OECATbIX AONEen rpagyca,

CyMMa 0CaKOB — [10 AECHATbIX A0NeN MUNNMMeTpa, TOMNLWMHbI Nbda — A0 1 cMm.

5.3 AHanu3 noOJfIHOTbl AaHHbIX aBTOMaATU3INPOBAHHbLIX TIMAPONIOrN4YeCKux
KoMnneKkcoB

5.3.1 AHanus nonHoTbl AaHHbIX Al'K 3akrntovaeTcs B npoBepke Hanuuus gaHHbix AIK
3a KaXkabl CPOK, YCTaHOBIEHHbIV MO nporpamme paboTbl AlK.
Ana «kaxpgoro napametpa (ypoBHS BOAbl, TemnepaTypbl BOAbl, OCaOKOB)

npoeepsgaeTcs Hanunume gaHHblx AIK 3a kaxable CyTKu.

10
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5.3.2 Ecnn B KOHKpeTHble cyTkM pfaHHble no AlK norHOCTbIO WM 4acTUYHO
OTCYTCTBYIOT, TO B rpady «[lpumeyaHue» tabnuubl A.1 (npunoxexHve A) pabouen B[
3aHoCUTCA CoobLLEeHMe criefytoLero cogepKaHus:

- «mHpopmauus no ArK sa Y4.MM.IT oTcyTcTBYyeT», ecnu AaHHble B TEYEHUEe CYTOK
OTCYTCTBYIOT MOSTHOCTbIO;

- «mHpopmaumsa no ArK sa Y4.MM.I'T otcytcteyer ¢ Y4.MM no YY4.MM», ecnu
AaHHble B TEYEHUM CYTOK OTCYTCTBYIOT YaCTUYHO.

[aHHble 3a CYTKM CYMTAIOTCA YaCTUYHO OTCYTCTBYIOLUMMMU, €CNN B 3TU CYTKU HET
3HaveHns NapameTpa B Cpoku 8 4 unu 20 Y, Npu 3TOM NPOBEPSAIOTCSA TOMNBKO Yackl 6e3 yyeTa
MUHYT.

5.3.3[na cyToK C 4aCTU4HO OTCYTCTBYHOLMMMU [OAHHBIMW TMAPONOr-NPOrHO3NCT
NPUHUMaeT peLueHne 06 ncnonb3oBaHUKM Ha aTane obpaboTkn aaHHbIX AlK 3a npowegwmne
CYTKM UNW UrHOPUPYET HenosHble AaHHble AIK 1 4OMOMHAET UX UnuM 3aMeHseT AaHHbIMU
namepeHnn ctangaptHeiMn CU, koTopble Takke cuuTbiBatoTcs n3 LICH. Takum obpasom,
ANA CYTOK C 4acTU4HO OTCYTCTBYWOWMMU AaHHbIMKM AlK BbinonHseTcs obbefuHeHue

AaHHbIX AIK 1 pyYHbIX n3MepeHun.

5.4 KOHTpOﬂb M OLeHKa KayecTBa AaHHbIX 00 YPOBHAX BOAbI

5.4.1 Bce noctynatwowue gaHHble 06 ypoBHAX BOAbI aBTOMATU3NPOBAHHbLIX (Hark) w1
PYYHbIX (Hp) HabnaeHWn OOMKHBLI OblTb NOABEPrHYThHl MPOBEPKE Ha OOCTOBEPHOCTb. C
3TON UENb BbIMNOMHAETCS KOHTPOSb COOTBETCTBUS HabBMOAEHHbIX AaHHbIX 00 YpPOBHSAX
BOObl U BENMUYUH UHTEHCUBHOCTU UX U3MEHEHUs npeaenibHO BO3MOXHbIMW OOMYCTUMbIM
3HAYEHUAM 3TUX XapakTepucTuK. [lononHutensHasa nposepka AaHHbIX AIK npoBogmTcs Ha
OCHOBE VX CpaBHEHUA C AAaHHLIMW KOHTPOSTbHbLIX M3MEPEHUIA NO cBadAM Unu penkam [T1.

5.4.2 [lpn cpaBHEHUM MOCTYNUBLLUENO 3HAYEHUA YPOBHSA BOAbl C 9KCTpeMasrbHO
HU3KUM Hohmsw WM 3KCTPEMASIbHO BbICOKUM 3HaYeHMEM Hspwcw HaA AaHHOM [Tl OOMKHbI
BbIMOMNHATLCA crefyoLwne COOTHOLLEHWS:

- Anga gaHHbIX AIK

Hs.nmsw<Hark<Hs.ssicw; (1)

- NSt JAHHBIX PYYHbIX HaBNoaeHNI
Ha.mmaw <Hp< Ha.soicw. (2)
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5.4.3 CBegeHna 06 aKCTpemarbHO BO3MOXHbIX 3HAYEHUSIX YPOBHA BOAbl B
CaHTMMeTpax U MHTEHCMBHOCTU €ro U3MEHeHUs B CaHTUMeTpax B Yac (CM/4) npuBedeHbl B
dannax nacrnopTtos [T1, ncnonb3ayowmxcs 4 aBToMaTU3MPOBaAHHOIO KOHTPOIS AaHHbIX B
TexHosnorum « PEKU-PEXXWUM» (anpektopus «pasy).

MHTEHCMBHOCTb M3MEHEHUS YPOBHS BOAbl BblpaXkaeTcs B eAuHWULax U3mepeHus
«CM/Y» M paccumTbIBaeTCA Kak YacTHoe oT genenus AH/At, rae AH = H(+1) - Hi — pasHocTb
3HayeHun ypoBHen Boabl mexay (i+1)-m u i-M cpokamn HabnwaeHun; a At — nHTepBan
BpemeHn mexay (i+1)-m n i-m cpokamu HabnoaeHnin. MHTEHCUBHOCTb U3MEHEHUS YPOBHS
BOAbl paccynTbiBaeTCsa 1S UHTepBanoB BpeMeHu At > 1 u.

5.4.4 Tlpn cpaBHEHUN MHTEHCUBHOCTU M3MEHEHUS YPOBHA BOAbl MeXOy CpoKamu
HabnwageHMn ¢ JoNyCTUMbIM HauboNbLUMM BO3MOXHbLIM U3MEHEHNEM ero Benn4yuHbl A5

AaHHoro M 4omKHbI BbINOMHATHCS cneaywume COOTHOWEeHUA:

- Ans gaHHbix AI'K
AHarky < AHy, (3)

- AN AaHHbBIX PYYHbIX HabaeHUI
AHp u<AH,, (4)
roe AHs — gonyctumoe Hanbonbluee BO3MOXHOE U3MEHEHNe YPOBHS BoAbl 3a 1 4ac.
5.45Tpn cpaBHeHun paHHbix AlK ©n pydHbIX un3MepeHun HabnwogaTtens B
CTaHOapPTHbIE CPOKW. OOJTKHbI BbINOMHATLCS COOTHOWeEHMS (5) n (6).
| Harks-00 - Hp.s-00| < 3 cm; (5)
| Hark20-00 — Hp.20-00 | < 3 cm. (6)
[na pesynbTaTtoB cpaBHeHUA faHHbiX AIK 1 gaHHbIX pyyHbIX HabnwogeHwun
dopmupyeTtca Tabnuua A.5 (npunoxexne A).
B rpadpe «lMpumevanune» tabnuupbl A.5 (npunoxeHue A) ykasbiBaeTCH BbisIBNIEHHas

npuynHa pacxoxgeHuna mMexay OaHHbIMU AlK n nHabniogaTtens, ecnm OHO npeBblilLaeT

AONyCTUMbIE 3Ha4YeHMs No Kputepuam (5) u (6).
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[aHHble, Oona KoTopbiX He BbiNonHAwTCA kputepum (1) — (6), [OMKHbI ObiTb
rnomeyveHbl Kak COMHUTENbHbIE, W TMOPOSIOrOM-NPOrHO3UCTOM MNPUHATO pelleHne 06
oTbpakoBke AaHHbIX AIK unu nposBegeHUM OONOMHUTENBHOrO aHanusa AN BbISABEHUS
NPUYNH HapyLweHus kputepmes (1) — (6).

5.4.6 Ana oueHkn poctoBepHoCcTM AaHHbix AIK n Habniogatens v BbIBNEHUSN
NPUYNH HEeOMYCTUMbIX PacXoXAeHUN BbiNONHAEeTCA cpaBHeHne aaHHbix AlK no M1, ans
KOTOPOro BbINOSTHAETCA aHanm3 JOCTOBEPHOCTU AaHHbIX, € AaHHbIMU AI'K Ha cMexHbIX ]
Ha TOW e peke unu Ha Gnwkanwux M Ha pekax Toro ke 6accenHa. Takoe cpaBHEHUe
BbINOJSTHAETCA HA OCHOBE MOCTPOEHUSI COBMELLEHHbIX NO HECKONbKMM [T1 XpoHOMNormyeckux
rpadukoB xoaa ypoBHS BoAbl. Ecnun Ha Bogocbope, KOTOpbIA 3aMblkaeT pacYeTHbIN CTBOP
[Tl, He Habnioganocb aHoOMasbHbIX ABMNEHUW, YPOBHW BOAblI Ha CMeXHbIX [Tl OOMmKHbI
N3MEHATBCA CUHXPOHHO. C 3TOW Xe Uuenbl BbINOMHAETCA aHanu3 COBMELLEHHbIX
XPOHOMOMMYecknx rpacukoB xoda YpOBHEW BOAbl, OCAaOKOB, TemnepaTypbl BO34yXa,
COCTOSIHMSA BOAHOro obbekta. Pe3kne nameHeHust ypoBHS BOAbl MOryT 6bITb 06yCnoBneHbl:

- IPOXOXAEHUeM JOXOEBOro nasoaka, coopMmpoBaBsLLErocs Ha Bogocbope;

- YBENMYEHNEeM WHTEHCUMBHOCTU CHeroTasdHus, a, crieoBaTesibHO, U NOCTYMMEeHUs
BOAbl B PYCNO Npu NOBbLILEHWUM TeMMepaTypbl BO34yXa;

- 3aTOPHLIMU UMK 3a>XKOPHBIMWU ABNEHUSMU B pycrhie;

- yCTaHOBMNEHNEM nefocTaBa U BCKPbITUEM NesHOro NoKpoBa.

5.4.7 Ecnv npnynHy pe3koro nusmeHeHus ypoBHsi BoAbl B aHHbIX Al'K yCTaHOBUTL He
yAanocb, HeE06X0AUMO CPOYHO MPUHATL MepPbI MO MX BbISIBIIEHUIO: BbINOSTHUTL KOHTPOSIbHOE
N3MepeHne ypoBHS BOAbl C UCMOSb30BaHMEM cTaHAapTHbIX CU, npoBepuTb NCNPaBHOCTb
BCex anemeHToB obopynosaHuna AlK.

5.4.8 Ina BblMUCNEHUS OMepaTMBHbIX PacxXogoB BOAbl UCMOSMb3YHOTCA TOSMbKO
AaHHble 00 YpOBHAX BOAbI, Mpowejlmne MNepBUYHbIA  KOHTPOMb UM NPU3HAHHbIE

OOCTOBEPHbIMU.

5.5 NMopsaok exxeaHeBHOW onepaTUBHOM 06paboTKn ypoBHen BoAbl

5.5.1MNpn exegHeBHON onepaTUBHOM 00paboTKe MAaHHbIX [MAPONOrNYECKNX
HabngeHnn 3agadya cocTont B 06ecneyeHnn UCnorb3oBaHUS B CUCTEME OMNepaTUBHOMO
yyeta crtoka AaHHbix AlK n ob6beamHeHun notoka AaHHbiX OT AMK m noTtoka OaHHbIX

HabngeHun n M3MepeHI/1IZ, BbIMOJTIHEHHbLIX PYYHbIM cnocobom.
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B npouecce ob6beaMHeHna ocobylo CrOXHOCTb MPEeACTaBnsalT  creaylowme
MOMEHTbI:

- ATK MmoxeT HauyaTb paboTy ¢ nioboro BpemeHn nobon gatsl Mecaua;

- B TeYEeHne CyTOK MHTepBan uamMepeHun ypoBHen oAbl ¢ nomouibio AIK moxet
n3aMeHaTbcda. Hanpumep, nHTepBan U3MeEpPEHNn B OBLIYHOM pEXMME MOXET COCTaBMsATb
OAMH Yac, a B LUTOPMOBOM pexume — 15 MUH 1 MeHee;

- AaHHble AIK moryt otcytcTtBoBaTh Mnu ObiTb 3abpakoBaHbl B KakOM-TO nepuos
BpPEMEHU B TeYEeHMEe CYTOK;

- paHHble AMK no ypoBHAM BoAbl 0643aTefnibHO AO0SMKHbI OblTb AOMOSIHEHDI
CBEAEHNSAMM O COCTOSIHUM BOOHOIo 06bekTa, 6€3 KOTOPbIX HEBO3MOXEH ONepaTUBHbIN y4eT
CTOKa B YCNOBUAX 3apacTaHus pycna B NeTHU nepuog, flegoobpasoBaHus U paspyLleHus
nba B nepexoiHble nepuoabl OCEHbID U BECHOW, MpU YCTOMYMBOM fleocTaBe B 3MHUN
nepuoga.

5.5.2 ExxegHeBHasi onepaTuBHas obpaboTka WHGopMauum Mo YpPOBHAM BOAbI
BbIMOMHAETCA cpady nocrne noctynneHus gadHHelx ¢ [T1, B Tom 4dmucne un AlTI. Bcs
nocTynuBLLas MHopMaUna noaBepraeTcs aHanuay M KOHTporo kadectsa no 5.3 n 5.4.
[anee B onepatnBHOM 06paboTke NCNOMb3YTCS YXKe NPU3HAHHbIE 4OCTOBEPHLIMWN AAHHbIE
HabnaeHnn.

5.5.3 ExxegHeBHasi onepaTuBHas o6paboTka ypoOBHEW BOAbl BbIMOMHAETCA B
cnefyouwen nocnegoBaTenbHOCTH.

5.5.3.1 B Tabnuuy A2 (npunoxeHnue A) no kaxgomy 1 3aHocuTca nHgopmaums 06
YPOBHSIX BOAbI 32 KaXObI UMEKOLLMINCA CPOK HAabntoaeHnsa B cooTBeTCTBMU € 5.2.9;

5.5.3.2 B Ttabnuuy Al (npunoxeHue A) 3aHocuTCca MHOpMauMsa B CTaHAApPTHble
Cpoku HabnoageHui:

- CPOYHbIN YpoBeHb 3a 20-TK YacoBOW CPOK NPeLIEeCTBYOLNX CYTOK;

- CPOYHbIN YPOBEHb 3a 8-MW YaCOBOW CPOK TEKYLLINX CYTOK;

B ycnoBusax naBoakoB, Korga Heo6xoamMmo oTcnexmBaTb UBMEHEHNE YPOBHSA BOAbI B
yyalleHHOM pexume, Ons uenen ornepatMBHOrO y4veta CTOKa Ha pekax € ObICTpo
passuBalmowmmMmnca nasogkamu B Tabnuuy A.l (npunoxeHue A) HeobxoaUMO 3aHOCUTb
YPOBHM BO BCE HAbNOAEHHbIE CPOKU BNNOTb A0 MHTEpBana B 15 MyH 1 meHee.

Heo6xoamMMocCTb MCMonb30BaHUA yYaLEHHbIX AaHHbIX HabnaeHW 3a YpOBHEM BOAbI
AN uenen onepaTtuBHOrO ydeTa CTOKa MOXET BO3HMKATb TakKkKe B YCMOBUAX U3MEHEHUS
NPOMYCKHOM CMNOCOBHOCTU pycra npu negoodbpas3oBaHuK, paspyLlUeHUn Nbaa, NepemMeHHOM
nognope, HeyCTaHOBMBLLUEMCS OBVKEHUN, 00yCcrnoBneHHbLIM nonyckamm c

BbILLEPACMONOXEHHON rMAPO3aneKTpocTaHummn B Taknx cnydasx tabnvua A.1 (npunoxexue A)
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dopmmpyeTca No BCemMy CNMCKY WH(OPMAaUMOHHBIX MOCTOB 3a BCE CTaHAapTHble U
HecTaHOapTHbIE, onpeaeneHHble MaponoroM-nPOrHo3MCcTOM, CPOKN HabnAEHNI.

5.5.3.3 OnpegenatoTca n 3aHocaTcs B Tabnuuy A2 (npunoxeHune A) cpeaHun wm
XapakTepHble (BbICLUMIA U HU3LINIA) YPOBHU BOAbI 3a NpeALlecTBYoLWmne CyTKU.

5.3.4 [Ins BblYMCNEHNA CpeAHEero CYTOYHOrO YPOBHA 3a NpeLllecTBYHOLINE CYTKU
HeobXxo4MMO nNpoaHanuanpoBaTb MNOSyYEHHblIE [AaHHble CPOYHbIX HabnwogeHun 3a
YPOBHSAIMM BOAbI.

5.5.4.1 Ecnun B nony4veHHon Tabnuue A.2 (NnpunoxeHune A) 3a npoLuealume CyTKU HeT
nponyckoB HabnoaeHUn n HabnaeHNs BbINOMHEHbI Yepes paBHbIE NPOMEXYTKU BpeMEHM
B TeyeHMe BCEX CYTOK, TO CpefHMM CYTOYHbIA YpPOBEHb BOAbI 3a MpoLlleflme CyTKM
onpegenseTca kak cpegHee apudmeTnyeckoe u3 Bcex HabmnoAeHHbIX 3HAYEHUIN YPOBHS
BOAbI.

5.5.4.2 Ecnn pna paccmaTpmMBaeMbIX CyTOK CReuManucT-rugposior NpuHAn peweHme
06 WrHOopMpoBaHMM HenosnHbIX AaHHbIX AlMK 1 ncnonb3oBaHWM 3aHECEHHbLIX BPY4YHYHO
AaHHbIX, TO ANA pacyeTa CpeaHero CyTo4HOro ypoBHS BOAbl MCMOSb3YTCA TONMbKO AaHHbIE
PYyYHbIX n3MepeHun. CpedHui CYTOYHbIA YpPOBEHb BOAbl BbIMUCASETCH Kak cpefHee
apudpmeTndeckoe U3 3Ha4yeHun, HabnageHHbIx B 8 n 20 .

Mpn OTCyTCTBUM peanbHOro 3Ha4YeHus ypoBHSA BOAbl XOTs Obl B OAWH U3 OBYX
CTaHAapPTHbIX CPOKOB CPEOHWUI CYTOYHbIN YPOBEHb BOAbI HE onpeaenseTcs, dopmMmmpyeTcs
npu3HaKk nponycka HabnaeHWN.

5.5.4.3 Ecnn nHTepBan mexany nsMepeHusMu ypoBHS BoAbl € nomolbo AMK mnn
PYYHbIM CNOCOBOM M3MEHSANCA B TeYEeHWe npollemnx CyToK, TO onpeneneHme cpeaHero
CYTOYHOrO YPOBHS BOAbI MPOU3BOAMTCA MO BCEM MMewWMMcs B danne gaHHbix AMK
N3MepeHnsM YpoBHSA BOAbI cnegyowmm obpasom.

CpefnHuin cyTouHbIM YpOBeHb BOAbl Hep, CM onpegensieTcs no oopmMmyrne cpeaHero
B3BELUEHHOro 3HayeHus. Mpu aToM, ecnm nmeetcsa ypoBeHb B 0 4 TEKyLMX CYTOK, TO OH

TakXe y4acCTByeT B pacyeTe U NpuHMMaeTCd 3a 24 4 npegwecTByOLLNX CYTOK.

Hep = (H1 + H2)( T2 — To)I2 + (Hz + Ha)(Ts=T2)/2 +...
+ (Hn1 + Hn )(Tn - Tna)/ 2) / (Ta- Ta), (7)

rae Hep — cpegHuii CyTOYHbIV YPOBEHb BOAbI, CM;
T1, T2, ..., Tn — CPOKM HabnoaeHWiA, cneyolime B XPOHOMOMMYECKN BO3pacTatoLLeM

nopsaake, B CyTKax,
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Hi, H2, ..., Hn — 3Ha4yeHns1 ypoBHS BOAbI B CAHTMMETpPaAx B COOTBETCTBYIOLLME CPOKU
T1, T2, ..., Tn.

BbluncneHne nponsBoanTCs MO HEOKPYrNEHHbIM AaHHbIM, 3aTeM CPeAHUN CYTOYHbIN
YPOBEHb BOAbI OKPYIISeTca 40 LenbiX CAaHTUMETPOB.

Takum e o6pa3om paccunTbIBAETCA CPEAHUIN CYyTOUHbBIA YPOBEHb BOAbI MO AAHHBIM
PYy4YHbIX HabnogeHMn B CTaHAapTHble M HecTaHdapTHble cpoku. [pu aToM, 3HaveHue
YPOBHS BOAbI HA 1 4 npeALlecTBYyOWMX CyToK 1 0 4 Tekywmx (Mnu 24 4 npewecTByOLLMX)
CYTOK  BbIYMCNATCA  METOAOM  JIMHEWHOW  WHTEPNonsuMM  Mexay  CMEXHbIMM
HabNIOAEHHBIMM 3HAYEHUAMU, B MHTepBan Mexagy KoTopbiMu nonagaeTt cpok 1 unm 24 4
npeaLwecTBYOLLMX CYTOK.

5.5.5 Bblcwinn Hepicw ¥ HA3WUA Hiuusw YPOBHW BOAbLI 3@ CYTKW ONpeaenstoTca N3 tex
Ke 3Ha4YeHW YPOBHSA BOAbI, NPOLIEAWNX NEPBUYHBIN KOHTPOSb, YTO U CPEeAHMUIA CYTOYHbIN
ypoBeHb. BblbpaHHble 3Ha4YeHMSA OKPYrNATCA OO0 LenblX CAaHTUMETPOB.

5.5.6 [lo 3aHeceHHbIM kKogam CBO B paccmaTpuBaemble CYyTKM NpOBEpPSAETCS
Hanu4ve 3aTtopa, 3axopa, CroHa, HaroHa, a Takke noanopa OT MMOTUHLI, 03epa (peku),
3acopeHus pycna, MOCTOBbIX nepenpas. Ecnv XoTb 04HO U3 3TUX SIBMIEHUA UMENO MECTO,
TO BblOpaHHbIM 3KCTpeMaribHbIM 3a CYyTKM YPOBHAM MNpUCBaMBaETCs NpU3HaK nognopa,
OTMEeTKa 0 KOTopoM aenaeTcs B rpade «Mpumevanuney» Tabnuupbl A1 (npunoxenue A). 3ToT

Xe npu3Hak rpuceanBaeTcda cpeaHemMy CyToO4YHOMY YPOBHIO BOAbI.

6 MeToAabl onepaTUBHOrO y4yeTa CTOKa

6.1 3agaya U OCHOBHbIE NOJIOXXEeHUS1 MeTOAUKU onepaTtuBHOrNO y4eTa CTOKa

6.1.1 3agaya onepaTUBHOrO yyeTa CTOKa 3aKflyaeTcsa B MOSyYEHUM CPOYHbLIX W
eXefHEeBHbIX 3HavyeHun pacxonos BoAabl (EPB) no gaHHbIM akTyanbHbIX (OnepaTUBHbIX)
HabnageHMn 3a YpoOBHEM BOAbl M COBOKYNnHOCTM WPB, BbINOMHEHHbIX B nepuos,
npegLwecTBYOWNIN MOMEHTY pacdeTa. OTnnyme onepaTtMBHOIO y4eTa CTOKa OT PEXMMHOIO
3akrno4aeTcs B criegyroweM. PexnmHblie XxapakTepuCTUKN CTOKA BbIYUCIIAIOT MO UCTEYEHUU
roga, Korga cneuwanucT-rugponor MMeeT B pacrnopsXXeHUU BCHO rOAOBYHO COBOKYMHOCTb
N3MEPEHHbIX PAacXO40B M YPOBHEN BOAbI, AOMNOSIHEHHYO CBEAEHUAMU O COCTOSIHUN PEKU U
ee pycna B Te4eHue Bcero rogoBoro umkna. [Npu aTom cneuynanuct-ruaponor pacnonaraet

CBEAEHMAMM O COCTOSIHUWM nponyckHon cnocobHoctn pycna (MCP) pekn Ha MOMEHTbI
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N3MepeHnn pacxoaoB BOAbl U AOMKEH BOCNPOU3BECTU 3TN XapakTEPUCTUKN B MHTEpBanax
MeXay U3MEPEHUSMUN, T. €. BbINOSHUTb X MHTEPNONALMIO B PETPOCNEKTMBHOM BapuaHTe.
OnepaTuBHbIA XXe y4yeT CTOKa BedeTcad B YCMOBUAX CYLIECTBEHHO MeEHbLUEN
onpeaeneHHoCcTn, CBA3aHHOW C HeobXOAMMOCTbIO MPOrHo3MpoBaTh (JKCTpanoNMpoBaTh)
xapaktepuctukn NCP B npomexyTke BpeMeHu OT AaTbl COCTOSIBLUErOCA WU3MEpeHus [0
TEeKyLero MomeHTa BpeMeHu. [loaToMy BaxHO, 4TOObl 06a BapuaHTa ydeTa CTOKa
ONUpanucb Ha €auHYyl OOBEKTMBHYKO OCHOBY, YYMTbIBAOLLYD OCOBEHHOCTUM M3MEHEHUS
MCP B KOHKPETHOM rMAPOMETPUYECKOM CTBOPE. ITO NO3BOSIUT NPEOAONEeTb pa3pbiB MEXAY
onepaTuBHLIMU U PEXUMHBLIMU AaHHbIMUW. [JO HACTOSALEro BpeMeHU Hepeako ornepaTuBHbIE
3Ha4veHus pacxogos Boabl Ao 30 % — 50 %, a nHoraa n oo 100 % oTnmyaroTcs OT AaHHbIX,
ny6rMKyeMbIX B €XXerogHuKax.

6.1.2 Kak B peXXMMHOM, Tak U B OonepaTMBHOM BapuaHTax ydeTa CTOKa B KayecTBe
nepBoro nNpubNMXeHUss K 3HA4YeHU0 pacxoda BoAbl MNpU  (PUKCMPOBAHHOM YPOBHE
NPUHUMaeETCs 3Ha4YeHne pacxoda BoAbl, NOfy4YeHHoe no onopHou kpmson pacxonos (KP)
(3aBMcuUMOCTM pacxogoB OT ypoBHen Boabl Q(H:) ans Tekywero ypoBHst Boabl Hi [ns
YTOYHEHNSA pacxofa, Bbl4MCREHHOro no onopHon KP, ucnonb3yroTcs nonpaBku K HER Gt
KOTOpble BbIYUCIIAKTCA C WUCMNOMb30BaHMEM TOrO0 WM MHOro crnocoba akcTpanonsaumu
xapakrepuctuk nameHenus MNCP [5] — [7].

6.1.3 B obwiem cnyvyae 3HauyeHne onepaTmMBHOIO pacxoda BoAbl HA MOMEHT (CpOK) t

Qon, M3/c, BblUMCHIAETCA NO hopMyIne
Qon=Q(HY(1+4,). (8)

B kauecTtBe XapakTtepuctmk m3MeHeHund NMNCP Bo BpeMeHN UNCNOJIb3YHTCH

OTHOCUTErNbHble OTKIOHeHUa VIPB gu oT onopHon 3asncumoctn Q(H)

= ©
roe Qu— UPB, m%/c;
Q(Hu) — pacxog Boabl, nonyyeHHbIn no KP Q(H) ansa ypoBHA Hu, 3apkCMpoBaHHOIo BO
BpPEMSsi U3MepeHus pacxona Boabl Qu, m3/c.
M3ameHenns [ICP  npoucxogaT noa  BO3AENCTBMEM  psia  CE30HHbIX,

FI/I}J,pOMOp(bOJ'IOFW-IeCKI/IX N ANHAMUNYECKNX (*)aKTOpOBI TaKnx Kak, rneaoBble siBNIEeHNS 3MMOWN
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N 3apacTaHuMe B JNETHI MeXeHb, AedopMauun HeyCTOMYMBOro pycria, fnepemMeHHbIN
noanop OT BnajaroLmMX HUXEe NPUTOKOB UIM pasMELLEHHbIX B pycrie rMmapoTexXHUYeCcKnX
coopyXeHun n T.n. BnusHue aTux daktopoB obycnosnuBaeT pasbpoc Todek WPB
OTHOCUTENbHO annpokcumupytowlen 3asucumoctn Q(H) wn coctaBnseT usmyeckyto
NPUYMHY OTKMOHEHMN Gu. XpOHONornyeckas mnocnegoBaTenlbHOCTb OTKIOHeHun §(t)
paccmaTpmBaeTCcd Mpyu 3TOM Kak CllydanHbI BpEMEHHOW NMpouecc 1, cnegoBaTenbHO, Ans
aHanusa u pacdeTta xapakTepuCTUK 3TOro npouecca MOryT MCMOnb30BaTbCH pPasfivyHble
MeTOAbl MUHTEPNONALMN N SKCTPANONALMMK CrlyvarHbIX BPEMEHHbIX PAO0B.

Hanbonee o060CHOBaHHbIM M NPOCTbIM MPU pacyeTax OKa3blBaeTCs OnepaTMBHbIN
yyeT CTOKa B YCoBUAX CBOBOAHOrO COCTOSIHUSA pycra npu Hanmyum MHOroneTHEN KpuBom
pacxogos (MKP) Q(H), ocBeLLEHHON M3MEPEHUSMU B LUMPOKOM AManas3oHe M3MEHEHUs
YPOBHEWN BOAbl, BKMAOYASA UX MUHMMASIbHbIE U MaKCUMalibHble MHOrOSIeTHUE 3HaYeHUs, U
noaTBEPXXOAEHHON W3MEpPEHUAMM pacxodoB BoAbl pacyeTHoOro roga. B atom cnydae
onepaTtuBHble 3Ha4YeHus EPB onpepensatoTcsa HenocpeCTBEHHO MO MHOrOfIeTHEN KPUBOW
pacxogoB (MKP) mnu coOTBETCTBYHOLLUEMY €M aHANUTUYECKOMY YpPaBHEHMIO perpeccun
(YPM), annpokCMMUPYHOLLEMY MHOFOMETHIOK KPUBYKD pPacxofoB BOAbl MO YPOBHSM.
MonpaBka Gt B ypaBHeHUM (8) B 9TOM cryvae B yCroBuaX CBOOGOOHOrO COCTOSIHMA pycna
paBHa 0. Ecnu xe 3aBucmmoctb Q(H) coxpaHsieT CBOKO OAHO3HAYHOCTb NULIb B TEYEHME
OAHOro rofa, 3afaya BblumcrieHnsa onepatnBHbiX EPB cTaHOBUTCA He CTOMb TpuBUanbHOW.
Pacnonaras HenomnHou COBOKYMHOCTbID M3MEPEHUM Pacxo[oB BOAbl, COCTOSBLUMXCHA OT
Hayana roga A0 MOMEHTa pacyeTa, HEBO3MOXHO MOMNyYUTb HaAEeXHYH 3aBucumocTb Q(H)
BO BCEM [Mana3oHe U3MEHEHUS YPOBHS BOAbI, MO3TOMY 3aJaya onepaTUBHOMO y4eTa CToka
OONOSMHAETCHS HeobXoOUMOCTbK  3KCTpanonsaumm 3TOW  3aBUCUMOCTW  3a  Npeaensbl
AnanasoHa U3MepeHun pacxogoB BOAbI.

HapyweHne ogHosHayHocTM KP  npoucxoauT Takke B YCNOBUAX CE30HHOro
nameHeHnsa NMCP npu HannuMuM nefoBbIX SABNEHUM B 3UMHUIA U NepexoiHble nepuogbl v

3apacTtaHuA B Tensoe BpemM4d roga.

6.2 BbIbop pacyeTHON 3aBUCMMOCTU pPacxodoB OT YPOBHEW BoAbl U OLieHKa ee
OQHO3HAYHOCTH

6.2.1 B cOOTBETCTBMMN C OCHOBHbIMM MONOXEHUSAMUN METOAUKN, U3NOKEHHBbIMWU B 6.1,

npexage BCero And uccnegyemoro rmagpomMeTpunyeckoro crbBopa Heobxoaumo Bbl6paTb
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onopHyto KP, koTopas ByaeT ncnonb3oBaTbCa A48 pacdeTa onepaTuBHbIX PAaCXo40B BOAbI.
B kadecTtBe onopHoun KP ons onepaTMBHOro yyeTa CTOKa pekomeHayeTcs NpUHUMaThb:

- MKP B cny4asix, korga B TedeHue rnocrnefHuUX HEeCKOSIbKMX NeT He NMpPouCcXonuno
CYLLIECTBEHHbIX U3BMEHEHUI pyCra n pexuMa peku;

- KP, nonydyeHHyio no gaHHbiM VIPB opHoro-gByx nocrnegHux net, ecnu Takue
N3MEHEHNSA NPOCHeXnBanuchb.

O6 nameHeHusaX, NPONCXOOALNX B PyClne pekn, MOXHO CyAUTb Ha OCHOBE aHanusa
nonoxeHuna rogosbix KP Ha rpadpuke Q(H) n xpoHonornyecknx rpadgukoB M3MeHeHUs
CpeaHNX U MUHUManbHbIX OTMETOK AHa B MUCCreayemMoM rMApOMETPUYEeCKOM CTBOpe B
TeyeHue psiga ner.

6.2.2 [Ina ygobcTBa BbINOSIHEHMS pacyeToB HEOHX0AMMO NpeacTaBUTb 3aBUCUMOCTb
B BMAE aHANUTUYECKOro BbIPaXXE€HUS, TO €CTb BbIMNOMHUTE annpoKCUMaumio 3aBUCUMOCTU
pacxogos oT ypoBHen Boabl Q(H). YpaBHeHMe aHanmMTU4eckon 3aBUCMMOCTN PacxodoB OT
YPOBHEN BOAbI MOXET BbITb MONy4eHO HEeNOCPeaCTBEHHO MO AaHHbIM COBOKYNHoCcTU NPB
3a MHorosfieTMe npu ucnonb3oBaHun B kadyectse onopHor MKP unm no coBOKynHOCTU
AaHHbIX OAHOrO WnWM ABYX MOcnegHux net. AHanutunyeckoe ypaBHeHWe MoXeT ObiTb
Nosly4eHoO TaKkKe MO AaHHbIM (OMOPHbIM To4ykaM) Tabnuubl KoopAauMHAT BbIOpaHHOW AN
ncrnonb3oBaHust ornopHoun KP.

[ns aHanMTn4yeckon annpokcMmMauunm 3aBMCMMOCTN pacxogosB Q oT ypoBHen Bogbl H
pekoMeHayeTCcs MCNoMb30BaTh cnegyowme ypasHeHus [5]:

napabony Mywkosa

Q(H) =a(H- Hp)", (10)

nnn noniMHoMmanbHYy 3aBUCMMOCTb B BUAe

Q = ag+aH+aH+...+a,H", (11)

roe Q — pacxog Boapl, M%/c;

H — ypoBeHb BOAbI HaA «Hynem» nocra, M;

Ho — ypoBeHb, Npy KOTOPOM pacxo BoAbl B UCCriegyeMoOM rmapoMeTpruyYeckoM CTBOpe
paBeH HymM, M;

a n b — napameTtpsbl ypaBHeHus (10), onpegensiemble nNpu annpokCUMaummn no gaHHbIM
coBokynHoctu VPB;

ao,.., am — NapameTpbl ypaBHeHUN perpeccumn (YP) pacxogos rno ypoBHAM BOAbI B dOpMe

nonuHoma (11).
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AnnpokcMMmaumsa 3aBUCMMOCTU PacxXOdoOB OT YPOBHEW BOAbl BbINOMHAETCA C
nucrnonb3oBaHMEM MeToda HammeHblwmnx kBagpatoB (MHK) [8]. Ona ypobcetea
npeacraBneHnsa KoapPULMEHTOB aHaNNTUYECKUX YPAaBHEHUIN NPU BbINOIHEHUN PacveToB
no MHK 3HayeHus ypoBHEN pekoMeHAYyeTCs BblpaxaTb HEe B CAHTMMETpax Hag «Hyrnem»
nocTa, Kak 370 MPUHATO B r'MAPOSOrMn, a B MeTpax Haj «Hyrnem» nocra.

MoapoObHbIA anropMTM annpoKCUMaLMn U3N0XEH B NPUNOXeHUN b, npumepbl Takomn
annpokcumauun gaHbl B npunoxexmsx I n [.

6.2.3 [1na npuHaTMa pewweHns 06 MCNonNb3oBaHUK TOrO MM MHOrO MeToda yyeTa
CTOKa He0BXOANMO BbINOMHUTE OLLEHKY OOHO3HAYHOCTM NOSTyYEHHOW ONMOPHOM 3aBMCUMOCTU
pacxo4oB OT ypoOBHeW BoAbl. Takasd oueHKa BbINOMHAETCA Ha OCHOBE aHanusa psnos
OTHOCUTESNbHbIX OTKNOHeHUNn NPB Gu oT onopHon KP Q(H) 1 OueHKM nx CTaTUCTUYECKMX
napameTpoB, @ MMEHHO: OL€HKM CIlly4alHOCTM 3TOro psga M CONOCTaBEHNSA ero Ancnepcum
C Aucnepcuen cryvyamHblX MNOrpeLHOCTENn WU3MEpPEHNa pacxonoB Boabl. [MoapobHbIN
anropuT™M OLEHKN OAHO3HAYHOCTUN U KPUTEPUU, MO KOTOPLIM OHA BbINOSTHAETCA NpUBEAEHbI
B npunoxeHun B. OnopHas 3aBUMCUMMOCTb pacxogoB OT YpPOBHEW BOAbl Mpu3HaeTcs

OAHO3HA4YHOW, ecnn BbINOMHeEHbI kKputepun B.4 n B.5 (npunoxexne B) n pag G(t) cnyvaeH.

6.3 OnepaTUBHbLIN Yy4YeT CTOKa MpPU HanMyMm OAJHO3HAYHOM MHOrONeTHEN
KpMBOM pacxonos

6.3.1 Kak yxe oTmMevanocb Bblle, Hanbornee 0OOCHOBAHHbIM WM MNPOCTbIM MNpPU
pacyeTax OKasblBaeTCHA ornepaTtuBHbIA Yy4eT cToka npu Hanudun MKP, ocBelleHHON
N3MepeEHNaMM BO BCEM AManasoHe N3MEHEHUs1 YPOBHEN BOAbI, BKIIKOYAs MUHUMAIbHbIE Y
MakcumarbHble uctopmnyeckmne 3HavyeHmss. MKP moxeT cuntatbca 060CHOBaHHOM, eCNn OHa
nosfily4yeHa npu mcnonb3oBaHun gaHHbix IPB He meHee yem 3a Tpu roga HabnogeHun Ha
M. Ona T ¢ gnuTtenbHbIMKM pagaMmn  HabnOeHUW pekoMeHAyeTCs MCMNosib3oBaTb
ceegeHns o6 WPB 3a nocnegHne 10 neT; fgaHHble npeawecTByroWero nepuoaa
npuenekatTca Ans annpokcumaumm MKP Tonbko B criydasx, Korga OHW ocBeLiatroT
WCKNIYUTENBHO BbICOKME NMaBOAKN U MOTYT YTOUHUTb €€ MOSIOXKEHNE B BEPXHEN YACTU.

6.3.2 MKP moxeT cumtaTtbCcs yCTaHOBMEHHOW, ecnu:

- obocHoBaHa 50 — 60 n3mepeHnsaMM pacxodoB B TeYeHWE He MeHee Tpex feT B

nepvoabl CBOGOAHOIO COCTOSIHMSA PyCa;
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- ee aKcTpanonauusa He npesbiwaeT BBepX 15 %, BHM3 5 % OT nonHoOM amnnuTyabl
YPOBHEW 3a npoLusiblie rogbl COOTBETCTBEHHO B BEPXHEM W HWXKHEM Onana3oHax ypOBHEW
BOAbl;

- B COOTBETCTBMM C MpUnoxeHnem B ycTaHoBneHa ee 0QHO3HAYHOCTb MO MeToAMKe
OLleHKM OHO3HAYHOCTH;

-Toukm WPB B npegenax nonocbl paccesiHus He o06pasytoT XPOHONOrm4ecku
060Cc0o6neHHbIX rpynmn, 06yCNOBNEHHbIX, HANPUMeEpP, NPOXOXAEHNEM NAaBOL4OYHbIX BOSTH UK
O[HOHarnpasfieHHbIX Aedopmaunn pycna.

6.3.3 Npu yctaHoBneHHOM akTe Hanuuma ogHo3HadHon MKP onepaTuBHbIE
3HavyeHnss EPB pgna padnHoro [Tl BbrumucnawTca HenocpeactBeHHo no MKP  wunum
cooTBeTcTBYylowemy e YPM npu nogcraHoBke B HEro COOTBETCTBYHOLLErO CPOYHOrO

ornepaTuBHOIO 3HaYeHUst ypoBHS BoAbl. MNonpaska g, B ypaBHeHuu (8) npu aTom pasHa 0.

6.3.4 [lna  BblMMCIIEHNA  OMepaTuMBHbIX  pPacxo4oB  BOAbl  peKoMeHayeTcs
NUCNosib30BaTh ypaBHeHMe, nonyyvyeHHoe B xoge annpokcumaumm MKP, Ho ponyckaetcs
TakKe UCMNosib30BaHNe KoopaMHaT 3TON 3aBUCMMOCTU, paCCYMTaHHbIX NO BCEMY AManasoHy
N3MEHEHNSA YPOBHA BOAbI B pacyeTHOM CTBOpe, NpeaCTaBfeHHbIX B TabnuyHon dopme.
Mpumepsbl annpokcumaummn MKP npmuBeneHsl B npunoxexHnax [ v L.

6.3.5 Kaxxablh BHOBb M3MepeHHbI pacxod BoAbl Qu TEKYLero roga Mcnosib3yeTtcs
ANA  KOHTPONA M NOATBEPXKOEHUA MONOXKEHUS MHoroneTHen 3asucumoctn  Q(H).
BbluncnsieTca oTHOCUMTENBHOE 3HaYeHWe ero OTKIIOHEHUS OT NPUHATON Ans pacvyeta MKP —
6Q:

= Qu-Qup (Hw)
§Q==5 e, (12)

30ecb Hu — ypoBeHb BOAbI, HABGMOAEHHbIN NPU U3MEPEHUN pacxoda BOAbI.

MKP cunTaetcsa noATBEPXOAEHHOW, €Cn OTHOCUTESNIbHOE OTKMoHeHne 6Q He
BbIXOOMT 3a npenenbl OOBEPUTENbHOrO WHTepBana CpeaHEKBaApaTUYECKOro 3HaYeHus
paccesiHus MHoroneTHen ceasn Q(H), a UMeHHO: ¢ JoBepuTenbHOM BEPOATHOCTLIO 90 %
BbINOSTHAETCH COOTHOLLUEHME:

6Q < 26\kp, (13)
roe Gyxp — OTHOCUTENbHOE cpefHee KBaapaTuyeckoe 3HaYeHne paccesiHuss MHOroneTHemn
3aBMCUMOCTU pacxogoB OT YPOBHEW BOAbl, KOTOPOE pacCYUTbIBAETCHA MO MHOroOfieTHEN
COBOKYMHOCTU OTHOCUTESTbHbIX OTKIMOHEeHU § oT MKP.

G = izl (14)
(N-1)
roe G — oTHocuTenbHoe oTknoHeHne MPB ot MKP, paccuntaHHoe no cdoopmyne (9),
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N — konnyectBo MPB B MHOroneTHen COBOKYNMHOCTWU AaHHbIX, NPUHATbLIX A9 NOSyvYeHUs
MKP.

6.3.6 Npn aHanu3e OTKITOHEHUIN KaXd0ro BHOBb MOCTynuBLlero uamepexHus ot MKP
MoxeT HabnaaTbCA HECKOSbKO CryYaes:

- cooTHoweHue (13) BbinonHaeTcsa. MHoroneTHas 3aBucumocTb Q(H) npusHaetcs
noaATBEPXKOEHHOW,  3HAYeHWss  onepaTMBHbLIX  pPacxodoB  BOAbl  BbIYUCIIAKOTCS
HenocpencteeHHo no MKP nnun aHanutudeckomy ypasHeHuo (YPM);

- cooTHoweHne (13) He cobnogaetcsa, cnegosatenbHo, MKP  npusHaeTtca
HenoaTBepxaeHHoW. B atom cnyyae TpebyeTca HasHauuTb  AOMOMHUTENbHOE
He3annaHMpoBaHHOE U3MepeHue pacxoja BoAbl B rMMOPOMETPUYECKOM CTBOpe M nocne
NOCTYNSIEHUS AaHHbBIX BHOBb BbINOJTHUTL MPOBEPKY B COOTBETCTBUM C ycrnosusamu (12), (13).
Ecrnv no odvepegHomy UPB kputepun (13) BHOBbL He cobniogaetcsa, MKP npusHaeTcs
HenoATBEPXAEHHOM N HE MOXeT ObITb MpMHATA B Ka4ecTBEe OMOPHOM ANs onepaTMBHOIO
yyeTa cToka. B aTtom crnyyae npu pacyeTe onepaTuBHbIX PacxodoB BOAbl criegyet
ncnosnbL3oBaTb METOA, ONUCaHHbLIN B 6.5 Ana onepaTtMBHOrO yyeTa CToKa Npu OTCYTCTBUM
ogHo3HayHou KP.

6.3.7 Kaxxgbln  BHOBb M3MEPEHHbIN pacxo BoAbl Ans  OOMOSMHUTESNbHOro
BM3YyanbHOro KOHTPONSA HaHOCUTCA Ha rpaduk 3asucumoctn Q(H), npeacraBneHHbI Ha

pucyHke 1.

H o MHoroneTHAR KpKBaA pacxonos Bogsl. p.KaHTerup - M.cT.KaHTerup

720

& amz
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PucyHok 1 — MKP ¢ HaHeceHHbIMK Tobkamn VIPB pacyeTHoro roga
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6.4 OnepaTUBHbIN y4yeT CTOKa NpU Hanuyum OAHO3HAYHOW roAoBOM KPUBOW
pacxogoB

6.4.1 Ecnn gna pacdetHoro [T1 yctonunsaa MKP otcyTcTByeT, Ana onepaTtnBHOro
y4yeTa cToka pekoMmeHayetca ucnonb3osatb KP 3a oavH nnu aBa npealwecTsyowmx roga.

6.4.2 N'ogoBas 3aBMCUMOCTb PacxogoB OT YPOBHEWN BOAbI, Kak NpaBusio, ecrnn 3To He
BblAOLWUNCA MHOMOBOAHbIN rof, CTPOUTCH B OrpaHUYEeHHOM AnanasoHe ypoBHEW BOAbl U
ANSA ee MCNOoMb30BaHNA B LiENsX ONepaTMBHONO y4eTa CToka B pacyeTHOM rogy Tpebyetca
ee 9KCTpanonauus BBepX W/unu BHU3 3a npefenbl AnanasoHa YPOBHEW, OCBELLEHHbIX
N3MepeHNAMM PacxodoB BOAbI.

6.4.3 DKCTpanonAumnIio Kak BBepX, Tak M BHU3 3a npegesibl guanasoHa U3MepeHus
pekoMeHOyeTCH BbINOSIHATbL C UCMOMb30BaHMEM AaHHbIX MIPB npowsbix neT n pac4yeTHbIX

3Ha4YeHu pacxodoB, NOSTYYEHHbIX MO ypaBHEHUIO, NpeanoxeHHomy U. ®. KapaceBbiMm [5]
m;
Q,=q(%)", (15)

roe Qs— pacxog Boabl B nobon hase BOAHOrO pexumma 3a npegenamu aguvanasoHa
N3MepeHuiA, KOTopbI Heobxoaumo paccuuTaTb, M3/c;

Q,; — pacxopg Boabl, BbldMcneHHbIn no YP Q(H) B npegenax AnanasoHa U3MepeHuw,
m3/c;

w; — NNoLiaab >XMBOrO CeYeHMsi NOTOKa, COOTBETCTBYLWAA Qi U paccyMmTaHHasa Ha
OCHOBE MonepeYHoro Npodunsa rmapocTBoOpa UM No ypasHeHuo 3aBucumocTu o(H), m?;

W, — NNOLIaAb XXMBOrO CeYeHMsl, COOTBETCTBYHLWAsa Qa, M2.

MapameTp mM; ANA KaXOgoro WMHTepBana Mexay W3MEpPEeHusiMM pacxodoB BOAbI

onpeaensieTcs no gopmyne

_InQ; - InQ;4

= 1
Inw; — Inw;_{ (16)

m;

roe Q; n Q.4 — CMeXHble BO BpeMeHU Ha dhase noabemMa B BEPXHEM [uanasoHe ypOoBHEN
unu d¢ase cnaga B HWKHEM [uana3oHe YPOBHEW 3HAYEHUS pacxodoB BOAbl, HO He
N3MEepeHHbIe, a BblMUCHEHHbIE NO YP Ansa 3HavyeHui ypoBHeW BOAbI, HAbnogaBLLMXca npu

nsmepeHunn, m3/c;
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wi N wi1 — cooTeeTcTByOWMe pacxogam Qi 1 Q4 3HayYeHus nrowagen XunBoro
ceyeHus], TaKkke NnonydYeHHble no 3aBsucumoctu w(H), m2.

6.4.4 Ina pacyeTa napameTpa m;, KPOME KpWBOW pacxonoB, Tpebyetcsa
MCcrnonb3oBaTb 3aBMCUMOCTb  NNowazen MnornepevyHoro ceyeHuss B UCCregyemMom
rmopocTBOpe OT YPOBHA BOAbI, MOJSIYYEHHYHOD MO AaHHbIM MPOMEPOB B rMAPOCTBOPE WU
HUBENWPOBKX  nonepevyHoro npoduns [0 OTMETOK  HauBbICLIMX  HabnoOeHHbIX
NCTOPUYECKNX YPOBHEN BOAbl. ANNPOKCUMMALMA 3TOW 3aBMCMMOCTU BbINOSIHAETCA MO
anropuTMy, onMcaHHOMy B NpunoxeHun b.

6.4.5 Pac4eT no copmyrne (16) 6ynet KOPpEKTEH Npu YCNoBuKM, 4To pacxoabl Qi n
Qi1 He cnuwkoM 6nM3kn mexay cobor — moaynb MX PasHOCTU LOKEH CyLEeCTBEHHO
npeBbIlWaTh MOrpeLlHOCTb U3MEPEHNSA PacxodoB BOAbl, @ €ro OTHOCUTENbHOE 3HavYeHue
cocTaBnATb He MeHee 20 % OT cpeaHero 3HadeHus pacxonoB Qi u Qi-1.

MapameTp m; pekoMmeHayeTcs onpeaenaTb Ans HECKONbKMX Nap pacxodoB BOAbI B
npegenax ogHoM pasbl BOAHOMO pexuma U fnpuHUMaTb OCpedHEeHHoe B ee npepenax
3HayeHue. B gnanasoHe akctpanonauum no dopmyne (15) pekomeHayeTcsa BbIMUCTIUTL He
MeHee 7 — 10 pacxogoB Boabl Qsi.

6.4.6 Npoueaypa  akcTpanonauum  3aBucumoctn  Q(H)  BbinonHseTca
Ncrnonb3oBaHMEM MeToda KyCOYHO-MONMMHOMMarbHon perpeccun [5], [7] n coctouT B
cnegywuwem. Mo ypasHeHnto Q(H), monyyeHHOMy B npefenax AuanasoHa YpOBHEWN,
OCBELLEHHbIX N3MEPEHUSIMN PaCcXO40B BOAbI, BblYMCAAETCA 3Ha4YeHne Q B BEPXHEN TOYKe
aton KP Q(Herp). 3a npegenamn aTOro AmvanasoHa YpPOBHEW BNMOTb OO HauBbICLLEro
HabnOeHHOro ypoBHS BOAbl (POpPMUPYETCS COBOKYMHOCTb, COCTOSLWAs U3 OTOOpaHHbIX
MPB npolnbix NeT B 93TOM Anana3oHe 1 paccynTaHHbIX no dopmyne (15) 3HadeHnn. 3atem
Ha OCHOBe MeToda MOMIMHOMMANbHON perpeccum C OrpaHUYEeHUaAMU OonpenenstoTcs
napameTpbl 3aBucumocTn Q(H) B gnanasoHe aKcTpanonauuu.

MprBeaEeHHbIN MeTOA AKCTPaANONALUN MOXET ObITb MCNOMb30BaH Kak B BEPXHEN, Tak

N B HUXKHEW YacTsAX AnanasoHa U3MEHEHUs! YPOBHEN M pacxXOo4oB BOAbI.

6.5 AnropuTmM onepaTMBHOIO y4YyeTa CTOKa B YCIIOBUSAX CBOOOAHOro COCTOSIHUA
pycna npu oTCyTCTBMM OQHO3HA4YHOM KPMBOM pacxonoB

6.5.1 OcHoBoW Ansi BblOboOpa MeToda MOPOMETPUYECKOTO y4yeTa CTOKa CHyXWUT
OLeHKa OHO3HAYHOCTM 3aBUCMMOCTM PACcXOAO0B OT YPOBHEN BOAbl, KOTOPAsS BbINOMHAETCS

Ha OCHOBE CpaBHEHMUS aucnepcun oTHocuTenbHbIX OTKNoHeHUn PB oT ocpeaHstowen KP
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1 gucnepcun criydanmHbolx norpewHocten VPB [7].

6.5.2 Mpwn nony4eHnn onepaTMBHbIX 3HAYEHNIN PacXxod0B BOAbI CreayeT MCXoauTb U3
Toro, 4to npuHaTasa onopHaa KP Q(H) ocpeaHsieT none tovek NPB 3a npealwecTsyrowmm
nepuoa u, cregoBaTeribHO, NULb NPUBNMXKXEHHO oTpaxaeT xapaktepuctukm NCP. MNoatomy
3HayeHue pacxoga BoApbl, nonyyeHHoe no onopHon KP Q(H), npuHumaeTcs B KayecTBe
AeTepMUHUpoBaHHOM xapaktepuctukn [NCP un saBnsetca nepsbiM NpUOAMXKEHMEM K
NCKOMOMY 3Ha4YeHUI0 pacxoda BOAbl B onepaTMBHOM BapuaHTe. Ero MOXHO CyLLeCTBEHHO
YTOYHUTb, ecnn y4ecTb nameHeHnsa NCP, Hapywatowme ogHo3HavyHOCTb cBsasn Q(H) B
COOTBETCTBUMN C OCHOBHbBIMW MOSIOXKEHUAMUN METOAMKMN, U3TTOXKEHHLIMU B 6.1.

6.5.3 lNpu onepaTBHOM y4eTe CToka HEOOXOAMMO MOMy4NTb 3HAYEHWE NONPaBKM G,
B hopmyne (8), onnpasch Ha yxe umetowmecs UPB, pag §(t) aomkeH 6bITb TEM UK NHBIM
CnocoboM MPO3KCTpanonMpoBaH B MHTepBane OT OHA NocnefHero MaMepeHus pacxoja
BOAbl 4O pacyeTHon gatbl. C 3TOM Lenbo MoryT ObiTb MCNOMb30BaHbl pasnnyHbie MeToAbI
akcTpanonaumm [5], [9], [10].

6.5.4 Npwn HapyLweHnn oaHO3Ha4YHOCTK cBs3n Q(H) BpeMeHHOW psa OTHOCUTESbHbIX
OTKIMOHeHW  G(t) BknovyaeT B cebs [OBe cocTaBnsiowme: nepsyl  gg(t)
— OTpaxaroLLyo N3MEeHEHNs rMapaBnMKo-MOpdOSIOrMYECcKNX YCNoBUA NpoTEKaHNa NoToka
(curHan), n BTopyto (6enbii wym) g, (t) — oOycrnoBneHHyto cry4anHbiMy NOrPEeLLIHOCTAMU
namepeHnsa pacxogos Boabl [11]. MMpwu Bbluucnennn EPB gomkHa yuynTbiBaTbCA NULLb
nepeasi COCTaBrsiloLLas Cry4alHoro npouecca §g, BTOPYI COCTaBsOLLY0 HEOOX0AUMO
UCKMIOYNTE. ITO  OCYLECTBNSAETCs C  UCMONb30oBaHMEM  MeTogoB  (ounbTpaumm
(BblpaBHMBaHUSA) BpeMeHHoro psiga §(tf), vHbIMM crnoBamu, CriaXxuBaHUs CryvYanHbIX
norpewHocTen u3MepeHns pacxogos Bogbl. OgHMM M3 MEeToAOoB, MNO3BOSIAKOLLMX
crnaxmBaTtb CrnydanHble MOrpewHOCTN U3MEPEHUs, SABMSETCS MeTod OnTMMarbHOM
3KCTpanonaumm, B popmyrbl 4518 BblYUCIIEHNS BECOBbIX KOI(MULNEHTOB KOTOPOro BXOANUT

Mepa norpeLLlHocTu uamepenus n [6], [10], [11]

n=——=» (17)

roe 62 = D, — OTHOCUTENbHOE 3HaYeHUe ANCNEePCUN CryYalHON NOrPEeLLHOCTY U3MEPEHNS
pacxoAoB BOAb;

05 — AMCNepcus criyyanHoro npouecca OTKIOHEHUN §.
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6.5.5 lpn ncnonb3oBaHWM MeToda ONTUMAnbHOW KCTPanonsAuMn 3HaveHne q, Ha

nobyto gaty B MHTepBane ot nocnegHero IPB go pacyeTHom aathl NpeacTaBnsieTcs B BUAE
CYMMbI B3BELUEHHbIX pe3yNbTaToB OTHOCUTENbHbLIX OTKIIOHEHUW HECKOSbKMX N MOCeaHNX

namepeHun [9], [10]:

q=2k1p; C~7i+(1'z7=1pi)mf7’ (18)

rae p; — BecoBble KOA(ULMEHTDI;
Mg — OLleHKa MaTeMaTUYeCKoro oXxuaaHusa (CpeHero s3Ha4YeHus) psaa dr1eMeHToB g, .

Cxema wnHOEeKCHbIX O0OO3Ha4yeHU aONns BPEMEHHOro psaga OTKNOHeHun q(f) wm
WHTEpBanoB MexXxay U3MepeHusaMu B criydae, Koraa B pacyeTe UCMOosb3yiTcs pesynbraThl

ABYX MNOCMeAHUX U3MEPEHUI pacXodoB BOAbl, NpeAcTaBrieHa Ha PUCYHKe 2.

)\Tnz
[F12 | To1

tE tl fg L
q, 41 qt

A

PucyHok 2 — Cxema MHAEKCHbIX 0003HAYEeHMI 31IEMEHTOB psida OTKNOHeHuNn §(t)

6.5.6 [Ina npumeHeHna meToga onTUMarnbHOW 3KcTpanonsauum TpedyeTcs HagexHas
OLeHKa CTaTUCTUYECKMX XapaKTepucTuk npouecca G(t) (aBToKoppensumMoHHON yHKUUK
(AK®) n gucnepcun). Takasa oueHka BbIMOMHAETCA MO AAaHHbIM NPOLUNbIX NET ANs pasHbIX
dra3 BOAHOIoO pexunma oTaernbHO A5is NeT NoBbILWEHHOW U cpeHen BOAHOCTU Y ManoBOOHbIX
net. Ana nonydyeHuss Bonee HaAexXHbIX CTAaTUCTUYECKUX XapakTepucTuk psgoB §(t)
BblOMpatoTca rogbl ¢ Hanbonbwmm konndectsom UPB. MNpumep AK® ans net pasnnyHon

BOOHOCTU npuBeneH Ha pUCyHKe 3.
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L2 poreemrmreoeees Tttt e

Koadpuumnentvoppenauun, r

T, cyTRM

1 — ManoBOAHbIX; 2 — CPeAHUX N0 BOAHOCTU; 3 — MHOrOBOAHbIX

PucyHok 3 — AK® BpemeHHbIX psgoB §(t) B cteope [T1 p. Ockon — ¢. HuHoBka

6.5.7 |-|pl/l ncrnosnb3oBaHMM MeToda onTumarnbHON SKCTpanoaunn 3remMeHToB
YCTaHOBJ1E€HO, YTO OAJ1A4 pA40B rmapoJiorm4eCckmnx gaHHbIX B pacyeTax 4OCTaTO4YHO onnpaTbCA
Ha [Ba nocneaHux nsMepeHusa pacxoga Boabl.

PacueT BecoBbIx KOS(*)(*)I/IU,I/IGHTOB onTumMarsnbHON SKCTpanondaunmnm B 3TOM Criy4ae
npoun3BoauTCA No hopmMynam:

_ (1+m)r(To1)-1(T12)
(14m)°- [r(T)F

1 (29)

_ (1+m)r(Tp2) - (T 12)
(140)°- [z DF

roe r(z) — 3HadeHnss AK® ona nHTepBanoB BpEMEHMU;

P (20)

Tg1, To2 — WHTepBanbl BpeMeHW OT AdaTtbl pacyeTa onepaTtMBHOro pacxoga Bofbl t
COOTBETCTBEHHO [0 AaT nocnegHero ti n npegnocnegHero t2 PB;
T1o — MHTEPBAn BpeMeHn Mexay AaTtamu nocrnegHero t1 u npegnocnegHero t2 UPB.
6.5.8 OueHka MaTemaTU4eckoro OoXuaaHus (cpegHero 3HayeHusl) 3feMeHTOB

OTHOCUTESIbHbBIX OTKITOHEHMUI 61 n 62 OBYyX nocnegHunx I/13MepeHI/1I‘/'1 pacxoaoB BOAblI OT

onopHoun KP Bbluncnaetca no goopmyre

(21)
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6.5.9 lHorga B pacyeTax npuxoguTcs OonupaTbCA TOMbKO Ha OAHO nocnegHee
3HayeHne MPB. 310 cnyyaetcd, Hanpumep, Npu peaknx U3MEpEHUsiX pacxodoB BOAbl,
KoTopble 0OyCrnoBnMBalOT Many KOPPEnAUMOHHYH CBA3aHHOCTb OTKITOHEHU OT OMOPHOM

KP. B atom cnyyae HeobGxoaumble XapaKTepuctkn BblHNCIAKOTCA NO cbopmyne:

q9,.=p,9, (22)

roe 61 — OTHOCUTENbHOEe OTKNoHeHne oT onopHon KP nocnegHero NPB.

P, — KO3(hMUMEHT ONTUMasbHOW KCTPaNonsLuum, KOTOpbIv BblYMCNAETCS Mo hopmyne

_ r(oo1)
P1= Gy

roe r(w.1) — 3HavyeHme AK®, cooTBeTCTBYylOLEE CABUTY 71, PABHOMY UHTepBany BpeMeHU

(23)

Mexay gatoun nocnegHero VIPB t1 n gatom pacyera to.
6.5.10 lpn HEBO3MOXHOCTU HagexHon oueHkn AK®P, a, cneposaTesibHO, U

MCMomnb3oBaHMA MeToda ONTUMAribHOW SKCTPanonAuuu, MonpaBkM §, peKkoMeHayeTcs

BbIYUCIIATb mMeToaoM CKOoInb3ALlero cpegHero C ncnonb3oBaHNem 3HaYEeHNN
OTHOCUTESbHbIX OTKITOHEHUN OBYX UK TpeX nocnegHnx V|3mepeHvu7| pacxonoB BOAbI. OTUM
nPUeEMOM TaKXXe BbINONIHAETCA CriiaXnBaHune CﬂyqaﬁHbIX I'IOFpeUJHOCTeIZ namepeHuA
pacxonos BOAbI.

Bbluncnexune nonpaBku OnAa criydad, Korga B pacyeT NpUHNMaloTCA OaHHble TOJIbKO

ABYX NOCNeAHMX U3MePEeHNiA pacxodoB BOAbI, MPOU3BOAMTCS Mo dhopmyrne

4,+q,
Q= (24)
qt 2 )
roe 671 " (”72 — 3HAYEeHUA OTHOCUTENbHbLIX OTKNOHEHU OT KP cooTBeTCTBEHHO nocrnegHero u

npeanocneaHero VPB.

6.5.11 OnepaTtuBHbIe pacxoabl BOAbI BbIYMCASOTCA €XXeAHEBHO NOcne NocTynneHns
CBeEeHWI O CPOYHbIX YPOBHSAX BOAbI AN KaXA0ro U3MepeHHOro 3Ha4eHUs CPOYHOrO YPOBHS
BoAbl No coopmyrne (8) n 3aHocaTca B Tabnuuy A.2 (npunoxeHue A).

Takum obpasom, 3HauyeHvwe nonpaeku G, B opmyne (8) B WHTepsane oOT
COCTOSIBLLErOCH A0 04YepeHOro U3MepeHns pacxoda BoAbl BbIYMCASETCA B 3aBUCUMOCTU
OT npuHATOro cnocoba akcTpanonauun. pu Mcnonb3oBaHWM MeToda ONTUMarnbHOW
9KCTpanonsauMy nonpaeka ¢, BbluMcnsetcs no dopmynam (18) u (22), a B cnydyae
9KCTPanonsAumMM CrMaXeHHOro 3HavYeHus psiga OTKNoHeHun — no dopmyne (24). B
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nocnegHem crnyyae 3Ha4yeHUWe OTHOCUTESIbHOTO CriaXXeHHOro OTKIOHEHUst §,, Nony4YeHHoe

no cdopmyne (24), pacnpocTpaHaeTCa Ha BeCb Nepuog OT COCTOSBLUErocs BMMOTb A0
oYepedHoro n3MepeHnst pacxoga Boapl.

6.5.12 Takon anroputm ncnonb3yetcs B pa3oBO-O4HOPOAHbLIX AMana3oHax ypOBHS
BoAbl. [nsa Kaxgoro rmgpomeTtpuyeckoro cteopa Ha KP gormkHbl 6b1Tb BblaeneHbl oa3oBo-
penpeseHTaTUBHbIE YPOBHW BOAbl, COOTBETCTBYHOLIME CKAYKOOOPA3HOMY W3MEHEHUIO
xapaktepuctuk NCP. lNepBbln U3 TakMX YPOBHEW COOTBETCTBYET YPOBHIO 3aTOMNSEHUS
pycrnoBbIX Me30¢opM, BTOPON — BbIXOAY BoAbl Ha nonmMy. Heobxoanumo Tak nnaHMpoBaTb
n3MepeHus pacxofoB BOAbl, YTOBbl OHM ObINM NPUYPOYEHbl K Auana3oHam ¢as3oBo-
penpeseHTaTuUBHbIX YpoBHeN BoAbl. CMeHa asbl NPOUCXOAUT Takke Npu OOCTUKEHUU
MaKCMMarbHOro 3HayeHus NofioBOAbS UMW OOXAEBOro nasogka. ATO O3HA4aeT, YTo npu
CMeHe (hasbl pexuma nonpasky B popmyrie (8) cnegyeT npyHMMaTb paBHOW 3HAYEHUIO
OTHOCUTENbHOIO OTKITOHEHMS Nuwb nocneaHero VIPB, BbluncneHHoro no dopmyne (9).

6.5.13 HeobxoammocCTb KOPPEKTUPOBKM, BbIMUCNIEHHON HA HA4Yano pac4eTHbIX CyTOK

nonpaskn §, MOXET BO3HUKHYTb Takke Mnpu Hanuumu uHdgopmauum o6 nsmeHeHun CBO,

Hanpumep, oTopernctpatopom 6bINI0 3adMKCUPOBaAHO, YTO Ha yyacTke [Tl npousowno
BCKpbITUE neasiHoro nokposa unn obpasoBancs 3aTtop. B Takon cutyaumm pelleHue o

KOPPEKTUPOBKN 3HAYEHUA MNMOrpaBKn (~7t OOJDKEH NMPUHATL r’Maposior-nporH03ncCT.

6.5.14 B xoge pac4yeToB Kaxabin ovyepegHon UPB Qu gorkeH ObiTb NOABEPrHYT
OOBbEKTMBHOW nMNpoBepKke ero [AOCTOBEepHOCTW. [nsi 3Toro cornacHo anropuTtMmy,
N3NOXXEHHOMY BbillEe, BbIYMCIIAETCA 3HA4YEeHME OnepaTMBHOINO pacxoga BOAbl HA MOMEHT
n3MepeHuns, a UMeHHo, pacxop Q,, paccunTbiBaeTcs Npu ncrnonb3oBaHnn popmynel (8) no
3HaYeHuo cpeaHero 3a BpeMsi U3MepeHNs YPOBHS BOAbI U JaHHbIX ABYX nocneaHux VPB.
BbluncneHHbln  pacxon Q,, wvcrnonb3yeTca AN MpoOBepkM [OCTOBEPHOCTM BHOBb

M3MepeHHOro pacxoda BoAbl Qu NOCPEACTBOM CPaBHEHMS UX OTHOCMTENbHON pPasHOCTU

Q,-Q o ~
——21 ¢ OTHOCUTENBHOMN NorpeLwHoOCTbO ONnepaTnBHOro y4eTa CTOKa o y,.

ont

Mpu cpaBHEHWUM 3HaYeHUI Qu U Q,,, MOryT HabnoaaTbCs CreaytoLLmne crnyyau:

- NMpn BbINOJIHEHUN YCITOBUA

Q|/|_Qon
QOI‘I
nocnegHun WPB Qu npusHaeTca [JocTtoBepHbiM. [lo ero paHHbIM - BblYUCIISETCA

< 264n, (25)

OTHOCUTEJIbHOE OTKIIOHEHNE (NJtM, KOTOpOMY B COOTBETCTBUM CO CXeMON WHAEKCHbIX

obosHayeHui npuceansaeTca uHaekc 1 (g,). OTkNoHeHVe q,, UMEBLLIEE Ha NpeablayLiem
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aTane nHaekc 1, ctaHoBuTcs q,. B nocneaytowne AHM BNNOTb 4O O4EPeaHOro M3mMepeHus
pacxofa BOAbl BbIYUCIIEHNA ONepaTUBHbLIX PacXxogoB BbIMOSTHAKTCS MO YXXe ONUCaHHOMY
anroputmy ¢ ydyetom nocriegHero VPB. lNMpn aTOoM, ecnu OTCYTCTBYIOT BblYUCNUTENBHbIE
NOrpeLHOCTN, HeT HeobXo4MMOCTM BHOCUTb Kakume-nmbo KOppPEeKTUPOBKUM B 3HAYEHUS
onepaTuBHbIX PACXOAO0B, BbIYUCIIEHHbIX B A€Hb N3MEPEHNSA A0 NONydYeHus aaHHbIX 06 VIPB;

- NMPn BbINOJIHEHNN YCITOBUA

QVI B Qon

> 36on, 26
Qo,-, O-OI'I ( )

NPB Qu 6pakyeTcss 1 He NpuvHUMAETCHA AONS BbIYMCIEHMSI CTOKa B nocneaywowune OHu
pacyeTbl BbINOMHATCA Tak, Kak ecrniv 6bl 3TOro namepeHust He 6bin1o. MNMpu HeobxoanumocTn
n3MepeHne pacxona Boabl AOMMKHO ObITb NPON3BEAEHO MNOBTOPHO;

- NMpW BbINOJIHEHUWN YCI10BUA

Qm 'Qon
Qon

260n < < 36on, (27)

MPB npusHaeTcs Bbli3blBalOLLMM COMHEHME, N BbINOSTHAETCS AONOMHUTENbHbBIN aHann3 no
OLeHKe ero JoCcToBepHoCcTU. B cnydvae, ecnv B xode aHanusa HaveHbl NOATBEPXKAEHUS
TOMY, YTO NPOM3OLLNN 3HaYnTENbHbIE n3MeHeHus MNCP, Hanpumep, Npy U3MeHeHun gasbl
BOAHOCTM C pa3bl NoAbemMa Ha pady cnafa v HaobopoT, OTKIMOHeHUIo G, NpUcBanBaeTcs
uHpgekc 1 (§,), W B pacyeTax BMNOTb A0 ClEAylOWero MU3MepeHus pacxofa BoAbl
UCronb3yeTcs NULWb NocneaHee 3MepeHve, g, NPUHUMAETCA paBHbIM g, .

6.5.15 lNpumepbl  pacyeToB  OMNepaTMBHbLIX 3HAYEeHUMM  pacxogoB  BOAbl  C
NCNOSIb30BaHMEM BbILLEU3NOXEHHOrO anropMTtMa npeacTtaBneHbl B npunoxeHuax E n XK.

6.5.16 Boibop Haunydwero cnocoba akcTpanonsaumm psgoB §(t) oomkeH ObiTb
caenaH Ha OCHOBe OLeHKM 3(PeKTMBHOCTM METOAOB MO MaTtepuanam MnpoBepku c
NCMoNb30BaHMEM [aHHbIX HabnwogeHun npownbix net. OTHocuTenbHast cpenHss
KBagpaTuyeckass MnOrpelHoCcTb OnepaTUBHOIO ydeTa CToka Oy, OUeHuBaeTcs Mo
3MMNUPUYECKMM AaHHBIM HA OCHOBE anpobaLumm MeTOAMKM Takke No maTepuanam npoLUbIX
net. [Ina ee OUEHKN BbLIYUCIISAETCA CpefdHee KBagpaTuUyecKoe 3HayeHue pacxoxneHun

OaHHbIX onepaTtunBHOIo N peXxXnMHOro y4yeta CTtoka.
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6.6 ANropuTM onepaTUMBHOIO y4YeTa CTOKa B 3MMHUI U NepexoaHble nepuoabl

6.6.1 ANropuTM onepaTMBHOro y4yeTa CTOKa C UCMNOJNIb30BaHMEM AaHHbIX O
TeMnepartype Bo3ayxa

6.6.1.1 Hamnbonblumne CnoXXHOCTU BO3HUKAIOT MPWU pacyeTe onepaTMBHbIX 3HAYEHUN
pacxofoB BOAbl B BECEHHUN N OCEHHWUI NepexofHble Nepuonbl, Koraa nsmepeHusi pacxogos
BOAbI MPAKTUYECKM HE BbIMOMHSAKTCS NO COOOpaXeHUsIM TEXHMKM Be30nacHOCTMW.
6.6.1.2 K nepexogHbiM nepuogam oTHocATcA ¢oasbl NpeanefoCcTaBHOro (OCEHHEro)
nepoobpasoBaHMsA N BCKPbITUS PeKn OTO NbAa BeceHHero negoxopa. C rmaponorndyeckomn
TOYKM 3peHus Ons HUX XapakTepHa HeornpegeneHHocTb xapaktepuctnk [1CP. C
nosiBNeHneM negsHoix obpasoBaHun rmgpasnmyeckas cuctema «noTok — OTKPbITOe PyCro»
TepsieT onpefenieHHOCTb TakuX 3NIEMEHTOB KakK CMOYEHHbIN nepumeTp, rmapaBindeckun
paguyc, LepoxoBaToCTb OBTeKaeMblX MOBEPXHOCTEN U YKNOH CBOOOOHOW MOBEPXHOCTU
noToka — rpagumeHT notepb aHeprun. pu negoxoge Topmossiliee OeUCTBME Ha MOTOK
oKasblBaloT 3abeperu 1 nbauHbl, OCTAHOBMBLUMECH Ha OTMeErbIX y4acTkax pycna. OcobeHHo
CNoXHasi kKapTuMHa cknagbiBaeTca npu 3aTtopax, korga oueHka NCP ctaHoBUTCA KpaiHe
3aTpyaHeHHOW. B cBs3M ¢ 3TuM B 9TM nepuodbl 0COBEHHO HeOobXoaUMbl U3MEPEHUS
pacxo4oB BOAbl, HO OHW, KaK NpaBuMo, He BbIMNOSHATCHA MO TEXHUYECKUM MPUYNHAM Y
ycrnosusam 6e3onacHoCTU.
6.6.1.3 [na BblMUCNEHUST CTOKa B 3MMHUMA Mepuos B MpaKTUKe WCNONb3YyHTCA

nepexoaHble KoadpuumeHTbl Kaum [12]

KSVIM = Q3I/IM/QyP’ (28)

roe Qaum — pacxop BoAbl, USMePEHHbIN Npu negocrase, M3/c;
Qvyp — pacxog Boapl, Nosiy4eHHbIn Ha ocHoBe KP unu YP Q(H) npu ypoBHe, K KOTOPOMY
oTHeceHbl IPB, m3/c.
MepexoaoHble KO3 MUUMEHTbI CBA3aHbl C  OTKNOHEHUAMW §  OYEBUOHbLIM

COOTHOLLUEHNEM

57 = KSMM - 1; (29)

NnoaToMy ANs 3UMHEro M MNepexodHblX NepuodoB MOXeT ObiTb MCNONb30oBaH TOT e
anropuTM onepaTUBHOIO yyeTa CToKa, YTO 1 npu cBobogHOM pycre, T.e. popmyna (8).
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6.6.1.4 B npaktvMke pnnd yyeta CToka B 3UMHUA U NepexofHble nepuoabl
NCronb3yTCs KO3(PUUneHTbl: HavanbHbin Knw (0118 nNpeanefocTaBHOro nepuopa) u
KOHeYHbIN Kex (019 nepnoaa BCKPbITUS U OYULLEHUS PEKU OTO NbAa), 3HA4YEHUS KOTOPbIX NPy
OTKPbLITOM pycrie NPUHUMAKTCA paBHbIMM efuHuue. B rpaHuyHble patbl NegocTtasa
3Ha4veHus Kn n Ks ycTaHaBnMBalOTCA HA OCHOBE HEKOTOPbIX KA4eCTBEHHbIX COOBpaXeHnn n
Aaxe «MMNpoBU3aLmi», Kak 3To oTMe4YeHo B paboTe [13].

Mo aHanorum c koacpdpuumeHTamm Knep 3HAYEHWSA OTHOCUTENbBHbLIX OTKIOHEHWI
(Ha4YanbHoe G, — ANs NpeanefocTaBHOrO Mepuoaa W KoHeyHoe §, — AN nepuoaa
BCKPbITUS U OYULLIEHUSI PEKN OTO Nba) B PEXMMHOM BapuaHTe ydeTa CToka Npu OTKPbITOM
pycrne nNpMHUMaroTCA paBHbIMU HYIHO.

lNpu onepatuBHOM y4yeTe CTOKa B Hayarne OCEHHero rnepexofHoro nepvoaa g,
pekomMeHayeTCHd NpMHMMaTb PaBHbIM COOTBETCTBYHOLLLEMY OTHOCUTESTbHOMY OTKITOHEHUIO OT
onopHoun KP nocnegHero namepeHHoro npy cBobogHOM COCTOSIHUM pycra pacxoga BoAbl.

6.6.1.4.1 MNpomexyTouHble 3HAYeHUs §, B MHTEpBarne oT Ha4ana nefoobpasoBaHus
A0 MOMEHTa Ha4yana yCTOMYMBOro fiegocTaBa pekoMeHayeTCHa OLeHNBaTh C NpUBieYeHnEM
AAHHBIX O JOMONHUTENBHOM (hakTope — cCpefHecyTovyHon TemnepaTtype Bosgyxa. C
dU3NYECKON TOYKM 3PEHUA MHTEHCMBHOCTb nefoobpasoBaHMs M HapacTaHus Nnbda B
OCEHHe-3VIMHUI Nepuo 3aBUCUT OT codepXaHusa B BoAe neAsHbIX obpasoBaHui (Liyru,
cana, nbauH). MOXHO NPUHATb, YTO MX Macca HapacTaeT du, Kak M TOonWuHa nbaa

NPOMNoOpLMOHANbHO KOPHIO KBagpaTHOMY M3 MOAyNs CyMMbl OTpuuUaTenbHbIX TemnepaTtyp

BO34yxa OT Ha4yana negoobpasoBaHus [15]:

8~ (1ZH1)%°. (30)

6.6.1.4.2 B nepuoa crtamBaHus nbaa 3TOT MNPOLIECC MO aHanorMnm co ctaMBaHWeM

Hanegen [14] pasBuBaeTcA ©Oonee WHTEHCMBHO: YMEHbLUEHME MacCbl NeasaHbIX
o6pas3oBaHUi dcr MPOMCXOANT MPOMOPLUMOHANbHO CyMMeE MOJSIOXKUTENbHbIX TemnepaTyp

BO3ayXxa:

Ot ~ 2. (31)

6.6.1.4.3 Takum obpa3omM AN OCEeHHe-3MMHEro Nepexo4Horo nepnoga no AaHHbIM
NpoLNbIX NET criedyeT nocTpouTtb rpaduk ceasm g,= f(|Zt; |)0‘5, a Ons BeCEeHHero nepuoga

cTamBaHus rpacuk ceasu g,= f(Zt;).
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B otom cnyyae ansa pacyeta onepaTMBHbIX PacxodoB BOAbl MCMOSMb3YHOTCH

aHannTnyeckme 3aBMCNMMOCTHU

T 0.5

§ =8, a, Zti , (32)
1
T

0,0, % 3 zti ) (33)

1

rae g, — OTHOCUTENbHOE OTKIIOHEHME B NPeASief0CTaBHOM NEepexoAHOM NepUoae;

4, — OTHOCHTEIIbHOE OTKIIOHEHWE OT onopHoW KP nocneaHero pacxofa, M3MepeHHoro
B Nepuoa, NpeALecTBYOLLNA NOSBMEHMIO NeasaHbiX 06pa3oBaHuig;

a,, az — koapduruneHTbl, nonydyeHHole ansa 3asucumocten (32) m (33) NO gaHHbIM

NpoLnbIX NeT;
t; — TemnepaTypa BO3ayxa B i-Tblll J€Hb NOCNe nepexofa ee Yyepes HyneBoe 3HaYeHne
OCEHbIO U BECHOM;
(, — OTHOCUTENbHOE OTKINOHEHWE B NEPVOA BECEHHETO CTanBaHus;
G, — OTHOCUTENbHOE OTKIOHeHMe OT onopHov KP nocneaHero pacxofa, M3MepeHHoro
npv yCTON4YNBOM fleJocTaBe.
[nsa pacyeToB UCNONb3yeTCs AaHHbIE O CPeHMX CYTOYHbIX TeMnepaTypax Bo3gyxa
B BECEHHMWI UMM OCEHHUI NepexoaHble nepuoapbl.
Ha cneaytowem atane ansd pacyeTta onepaTUBHbIX 3HAYEHWUA pacxodoB BOAbl B
nepexoaHble nepuoabl ncnonbayetca popmyna (8).
Mpumepbl pacyeTa onepaTuBHbIX 3HAYEHUW pPacxodoB BOAbl 3@ MNepexoAHble
nepuodpl C WCMNONb30BaHMEM [aHHbIX O TemnepaType BO3dyxa MpeacTaBfeHbl B

npunoxeHun U.

6.6.2 Mogenb y4yeTa CTOKa, OCHOBaHHaA Ha 3aKOHOMEPHOCTU crnaga 3UMHUX
pacxoaoB M UCTOLLEHUA CTOKA

6.6.2.1 B nepuon oceHHero nepoobpasoBaHUs WM YCTAHOBMEHWS YCTOMYMBOIO
nepocTaBa 4yacto HabnogalTca 3aTopHble U 3aXOpHble ABMeHUs, obycnosnuearLme
noanop yposHen BoAbl. [lpy peXuUMHOM yyeTe CToKa MPUHATO BbLIMNOSHATL CPE3KY
nognopHbIX YPOBHEW BOAbl, NOCPEACTBOM COeMHEHUS NPSAMON NMMHUEN TOYEK B Havarne u
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KOHLle nognopa Ha XpOHOJSIorm4yeckom rpaduke yposHen BoAbl. B cnyyae onepaTtuBHOro
yyeTa CTOKa Takad onepaumss HEeBO3MOXHa, MO3TOMY pPeKOMeHAyeTCs onupaTtbCa Ha
don3myeckme 3akOHOMEPHOCTN N3MEHEHNSA CTOKa B 9TOT Nepuoa.

6.6.2.2 OgHa n3 ocobeHHocTen rmgporpada B ycTonymeble 3uMbl 6€3 oTTenenen —
cnaj pacxogos Boabl No Mepe yobiBaHMs 3anacoB Bnaru B 6accenHe pekn. Ha ocHoBe aTon
dom3n4eckon TeHAEHLMM NOCTPOEHA OgHa N3 Moenen rmapoMeTpUYecKoro yyeTta CToka.

6.6.2.3 YMeHblUeHne pacxodoB BOAbl C HACTYMMEHUEM MEXEHW, B TOM 4ucrne u
3MMHEN, MPOMCXOAUT NO SKCMOHEHLMaNbHOMY 3aKOHY, KOTOPbIN BnepBble Obln yCTaHOBNEH
ByccnHeckoMm Kak YacTHoe pelleHue NiMHeapu3oBaHHOIO YpaBHEHUSA HEeYCTaHOBUBLLErocs
OBWKEHUS TPYHTOBbLIX BOA4 MNpuv OONbLUOM MOLLHOCTM BOAOHOCHOroO nnacrta [16]. B
AEeNCTBUTENBHOCTU Xe NoA3eMHOe NUTaHne paccpefoTo4eHO MO pasfNyYHbIM BOAOHOCHbLIM
ropu3oHTam, pacnonaralWmMca Ha pasHblX BbicoTax (spycax). [1pUMMeHUTenbHO K 3TUM
yCrnoBuaM KpumBasi crnaga rugporpada crtoka 3ddeKTUBHO onucbiBaeTcss ¢OOpMysion,
BblBeJeHHON BycCMHECKOM Kak pelueHne HennHenHoro anddepeHumansHoro ypaBHeEHNA
dunsTpaumn [16]

Qo

Q= a1

(34)

roe Qo — pacxof, Npy KOTOPOM peka nepexoauT Ha NoA3eMHoe NuTaHue, M3/c;
Qg — KOHCTaHTa UCTOLLEHWSI TPYHTOBOMO NUTaHUS;
T — Bpems OT Hayana nefoBbIX SIBIEHUA O MOMEHTA pacyeTa, CyTKU.

Ha camom gene ypaBHeHue (34) OTHOCUTCS K OTAENbHOMY BOOOHOCHOMY FOPU3OHTY.
WccneposaHuamn [TU [17] Ha ocHoBe aHanu3a 1500 kpuBbix cnaga pgns 60
rmopoMeTpuyeckux CTBOpPOB Ha pekax Cubupu mn [JanbHero BocToka ycTaHOBMEHO, YTO
BENMMYUHBI 0y BeCbMa 65IM3kun A48 pasnuyHbix Bogocbopos u coctasnseT ot 0,020 go 0,040.
[Mpn nocTpoeHun mogenn ydyeta ctoka B kadectse Qo MPUHUMAETCHA pacxod, U3MEPEHHbIN
B Nepmo OTKPbITOro pycna 3a HECKONbKO AHEN OO0 NOsiBNeHns neasHbix obpasosaHuin. B
cnyyae ecnu un3MepeHuss He Obinm  npousBedeHbl, 3a Qo cnegyetr npuHMMaTb
CpeOHeCyTOuYHbIN  (eXXedHEBHbIA) pacxod BoAbl, BblYMCIEHHbIN Mo KP B AeHb,
npegLwecTBYOWNA HACTYNNEHUIO NefoBbIX siBNeHUW. Ha npaktuke, napameTtp ag Ans

Kakgoro rmapoMeTpuMYecKoro CTBopa oOnpeaensieTcsa no AaHHbIM - MpownbiX NeT no
dopmyrne

_VQ/Qr -1 (35)

(24} T )
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roe Qo — 3HadeHMe pacxoda B NOCNedHUM OeHb OTKPbITOro pycrna nepeq Hadanom
nepoobpa3soBaHus, M3/c;

Q7 — nepsbit IPB npu nepoctase, M%/c;
T — BpeMs OT nocrnegHero gHa npy cBo6OAHOM COCTOSIHMM pycna [0 AaTbl NepBOro
n3MepeHnsa pacxoga Bofbl Npu negocraBe, CYTKU.

B cny4yasix, korga B 0CeHHUI NepexoiHbin nepunog yaaeTcs BbliMOAHUTL U3MEpPEHUS
pacxofoB BOAbl METOAOM MNOBEPXHOCTHLIX MOMSIaBKOB C MOMOLLbIO MAbIBYLUMX NbAWH,
AaHHble U3MEPEHNA UCMNOMb3YTCA ANs YTOYHEHUA KOHCTaHTbl UCTOLLEHMUSI TPYHTOBOrO
NUTaHUSA ag U UCNOSb3YOTCA OS5 pacyeTa ornepaTMBHbIX 3HAYEHWUI PacXo40B BOAbI BNIIOTb
A0 crneayoLero n3aMepeHnsa pacxoga Boabl.

Mpy HWM3KOM BOAHOCTU peKk B NpeasieqoCTaBHbIM Nepuog U Hanuumm NoanopHbIX
aBreHnn 6e3 60MbLWOoN NOTEPU TOYHOCTU MOXHO PEKOMEHOO0BaTb NPU OrnepaTMBHOM yyeTe
CTOKa BbIMOSMHATb 3KCTPanonsAuunio 3Ha4YeHMst pacxoda BoAbl B NOCNeAHUN OEHb OTKPbLITOro
pycna, kak KOHCTaHTbl, BNSIOTb 40 NEPBOro M3MeEpPEHNs pacxoga BoAbl Npu negocrase.

Mpumepbl pacyeToB onepaTUBHbIX PacXo40B B NEpUoa OCEHHEro negoobpasoBaHus,
OCYLLECTBIEHHbIX C Yy4eTOM 3aKOHOMEPHOCTEN cnaja 3MMHUX PacXodoB U UCTOLLEHUS

CTOKa, NoKa3aHbl B NPUIIoXXeHnn K.

6.7 AnropuTMm onepaTUMBHOIO y4yeTa CTOKa Npu 3apacTaHuu pycna

6.7.1 3apacTtaHue, kak pakTop, BNnaoLwmnin Ha nameHenune NCP — oaHo 13 Hanbonee
pacnpoCTPaHEHHbIX SBMEHWA MOYTU BO BCEX KIMMaTM4Yeckux 30Hax. Ha Ttepputopum
CeBepo-3anaga, Hanpumep, okono 40 % pek OTHOCATCA K 3apacTatoLLnM.

6.7.2 TpagnuMOHHBIM METOLOM y4eTa CTOKa B YCNOBUSIX 3apacTtarolero pycna
OCTaeTcsi MPUMEHEHWe NepexoaHoro KoaduumeHTa Kiap= Quan/Qp, TAe Qaap M Qo —
pacxogbl BOAbl, COOTBETCTBYKLIME 3apacralowemMy u cBobogHomMy pycny npu
onpeaeneHHoMm yposHe BoAbl [12]. KoadhduumeHTy Ksap NpUnNUCbIBaeTCA poflb OCHOBHOW
xapaktepuctuku NCP, npuyem 3aBe4OMO CUMTAETCS, YTO OHA CHMXKAETCS NMpu 3apacTaHuu,

“MeeTCs B BMay, YTO 3HaYeHNs Ksap MY 3TOM CTaHOBATCA MeHbLUE eAnHNLI (K;gp< 1). 3TO

ycrnosue 1 npeponpedenseT nonoxeHve KP cesobogHoro pycrna Qo(H) npaBee Touek

N3MEPEHHBIX NPU 3apacTaHUn pacxoaoB BOAbI.
Ha camom e pene nonoxeHne KP Qo(H) B 3TOM 30He Bcerga ocrtaeTcs

HeonpeaeneHHbIM, Tak Kak MMEHHO NMpun 3apacTtaHnn pycria OHO He ObiBaeT cBo6oaHbIM. KP
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Qo(H) B 30HE HW3KMX YPOBHEW, NMPU KOTOPbIX, COBCTBEHHO, M HabnogaeTca passBuTUe
BOAHOW pPacTUTENbHOCTU, CTPOAT, SKCTPANONMpPys BEPXHIO e€e BEeTBb, MOMYYEHHYK [0
Ha4ana 3apacTaHusi, 1 OHa MOXET He OTpaxaTb WUCTUHHbLIX XapaKTepUCTUK MPOMYyCKHOM
crnocobHocTn ceoboaHoro pycna. Takum obpas3oM, Ksap B OEMCTBUTENBLHOCTU SIBMSieTCS
NCKYCCTBEHHOMN XapaKTepUCTUKOW, He OTpaxkaloLlen pearbHble YCIoBUA ABUXEHUS NOToKa
B 3apacraroLLem pycre.

6.7.3 B otgene rmgpometpun OIrbY «IMWN» paspaboTaHbl Gonee coBepLUEHHble
MOJerNM yyeTa CToKa B YCoBuAX 3apacTatowiero pycrna. OgHa u3 HUX — MHTEPNONALMOHHO-
rmgpasnuyeckas [18], B KOTOPON B KayeCTBE XapaKTEPUCTUKU U3MEHEHWUSA MPOnyCKHOM
cnocobHoCTN pycna ucnonb3yeTcsa napameTp BenvkaHoBa ms, KOTOpbIM onpeaenseTtca

HenocpeacTBEHHO Mo AaHHbIM NPB

2/3
m, =+/l/n, = %, (36)

raoe w— nnowaab rnonepeyHoro ceveHus pycna, M2
B — wupwuHa pycna, m;
| — yKrnoH cBo604HOM MOBEPXHOCTY;
Nz — KO3 PULMEHT LLIEPOXOBATOCTM 3apOCLLEro pycna.

Mpn paspaboTtke aTOrO MeToda IMOPOMETPUYECKOro YyyeTa cToka Obino
MCMNOSIb30BaHO CBOWCTBO «NapameTpa BenuvkaHoBa» COXpaHATb  OTHOCUTESNbHOE
NMOCTOSIHCTBO NPXM OOHOPOLHOW LUEPOXOBATOCTM pycria U MarnblX U3MEHEHUAX YKITOHOB
BOZHOW MOBEPXHOCTM HE3ABMCUMO OT KorebaHuim pacxogoB BoAbl. B pexXuMHOM BapuaHTte
ydyeTa CToKa BbINOSHAETCH WHTEpPnonsuMst 3HadyeHun «napametpa BenwukaHoBa» B
WHTepBanax Mexay namepeHusiMm pacxogoB BOAbI.

Mpn pacuyeTe onepaTUBHbIX pPacxogoB BOAbl  HEOOXoOMMO  BbIMOSMHATb
3KCTpanondauuto 3HavyeHnin «napameTpa BenukaHoBa» B MHTepBane OT COCTOSABLUErocsa 40
cnefylowero U3MepeHus pacxoga Bofbl, MpY 3TOM METOA4 W3 WUHTEPNOSISALUMOHHO-
rMAapaBIM4ECKOro COOTBETCTBEHHO CTAHOBUTCA SKCTPANOSISLMOHHO-TMAPABINYECKAM.

[na pacyeTa onepaTuBHOro pacxona oAbl Q: B M3/C Ha MOMEHT BpeMeHu t B 3TOM

crnyyae ucnonb3yeTcs popmyna

Q =my,—>5 (37)

rae m,, — napameTp BenukaHoBa, 3KCTPaNoONMPOBaHHbIi HA MOMEHT BPEMEHM t;
ws —NroLwaib NonepeyYyHoro ceyeHns pycna, M2, nonyyeHHas no 3aevcumocTy ws(H)

3apocLuero pycna gns sHa4yeHus ypoBHSA Bogbl H Ha MOMEHT BpemMeH! t;
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Bt — wupuHa pycna, M, nony4vyeHHas no 3asBmcumocTu Bs(H) 3apoclwiero pycna ans
3HayeHus ypoBHs BoAbl H Ha MOMEHT BpemMeHu t.

6.7.4 B nepuoan 3apactaHna MOXeT OblTb MCMOMb30BaH TaKkKe anroputm
onepatMBHOrO y4vyeTa CTOKa MpU HapyweHuM OJHO3HaYyHoCTM 3aBucumoctn  Q(H),
ONUCaHHbIN B 6.5 C HeKkoTopbIMM AononHeHusaMU. Kak yxe oTMevanocb B npegenax
OTAENbHOW (pasbl MMOPONIOrNMYECKOro pexmma XpPOHOMOMMYEeCKyto MocreaoBaTeNbHOCTb
OTHOCUTESbHbIX OTKNOHEHUN §(f) MOXHO cuMTaTb peanu3aumen KBasucTauMOHaAPHOro
crny4avHoOro  npouecca. Ero  cratuctmyeckummn  xapaktepucTvkamm  crnyxar:
MaTematuyeckoe oxuganuwe, gucnepcusi, n AK®. DT xapakTepuctuku nonyvarT Ha
OCHOBE Yy4allleHHbIX W3MEepeHUW pacxodoB BOAbl, BbINOJSIHEHHLIX B TeyeHue a30BO-
OAHOPOOHbLIE NEepuodoB: MOMOBOAbSA, MEXeHW, JfegoctaBa W T. N. AHanusupys
XPOHOJSIOrMyeckme rpamkm OTKITOHEHUN, MOXHO 3aMeTUTb, YTO, Kak NpaBuno, U3MeHeHune
XapaKTePUCTMK MPOMYCKHOM CMOCOBHOCTU pycna BO BPEMEHW MPUHUMAET UUKINYECKU
(kBa3UUMKNNYECKUIA) xapakTep, obpasys NonHble UNKU HEeMnosHble peanusauun uukna 3a
nepuog HabnogeHnn Tu, N MOTYT BbITb anNPOKCUMUPOBAHbLI NEPUOaNYECKOn (PyHKUMEN —

KOCUMHYCOUZON.

g(t) = acos(2nt/T,+ ¢), (38)

raea=|g,.. | — ocpeaHeHHbIe MO MOAYMtO HaMGONbLUNE 3HAYEHUS §;
Tw — NPOAOIMKNTENBHOCTL NEpPUOAA, B Te4EeHne KoToporo cBasdb Q(H) HeoaHO3HaYHa;
T — napameTp casura B gonax T;
¢ — (pasa kocuHycouabl.
Mpn Takom npeactasneHun HopmupoBaHHas AK® cnyyanmHoro npouecca,
NpeacTaBfeHHOro  KOCUMHycouMaow, Takke MoxeT OblTb BblpaxeHa B  Buage

TPUTOHOMETPUYECKON (PYHKLINN, UMEKOLLIEN BUA
rit) = cos(2nt/T,,). (39)

OTO [paeT BO3MOXHOCTb oueHuBatb AK® BpemeHHoro psga q(t) 6es
AOMNOJSTHUTENbHbBIX YYalleHHbIX U3MEPEHUA pacxogoB BoAbl, a, TEM CaMbiM, OLEHUTb
3Ha4YeHUs1 KOPPENsSLVMOHHOM CBS3aHHOCTU BO BpeMeHu xapaktepuctuk NCP B nepuopg
3apacTaHus 1 UCNonNb3oBaThb 4S9 UX IKCTPanonAuum MeTop, OrnMcaHHbIn B 6.5.

[na nepuoga 3apactaHna pycna B NeTHUI Nepuoa XpOHOSOrmyeckmu xoq q(t) moxer

6bITb NPeAcTaBneH NOMIOBUHON KOCMHYCOMAbI, Kak NOKa3aHo Ha PUCYHKe 4.
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. g cos, a = -0.32,

PucyHok 4 — 3aBucumocTsb () B nepuo 3apactaHung pycna
¢ 18.06.2002 no 25.09.2002 BkntountenbHo, p.OnoHka - r.OnoHeu,

ypaBHeHme KOCHUHycounabl, I'Ipe,D,CTaBJ'IeHHOIZ Ha PUCYHKe 4, B BUOE:

3(t) = -0,32c0s(2mt/200+31/2). (40)

dasza kocuHycounabl ¢ Ans 3aBUTCUMOCTUN Ha PUCYHKe 4 cocTaBnseT 3/2.

6.7.5 Anroputm onepaTMBHOIO y4yeTa CToKa Npu TakoM NpeaCcTaBlieHNN 3aKknYyaeTcs
B criegyloLem:

-NO0 [daHHbIM OAHOrM0 WIIM HECKOJSIbKUX NpeawecTBYLWMX NeT BbINONHAETCA
annpokcumaums psgoB OTKIIOHEHU §(t) ¢ ncnonb3oBaHneM (OYHKLNN KOCUHYCOMAbI B BUOE
(38);

- BbluncnsaTces 3HavyeHmss AK® no doopmyne (39);

- BblUMCIEHME OnepaTUBHbIX pPacxXxo4oB BOAbl BbINOMHAETCA MO  anropuTMmy,
onucaHHoMy B 6.5 C wucnonb3oBaHMEM MeToda ONTMMaribHOW 3JKCTpanonsumm wu
pe3ynbTaTtoB annpokcumMmauuun psaa g(t) B Buge kocuHycouabl. [pu aToM Anst BblYUCNEHUS
nonpasku g, no popmyne (18) BMECTO 3HA4EHNWS My NOACTABNSAETCS 3HAYEHWE OTKIOHEHUs,
BblYMCIIEHHOE HenocpeaCcTBEHHO Nno dopmyne (38).

6.7.6 Ecnn B U3MeHeHn NponyCcKHOM CnocoBHOCTM pycra B Nepuog 3apactaHus He
BbISABNEHO NEPUOANYHOCTN, COrMacHO PUCYHKY 5, AN BbIYUCIEHUSA OnepaTUBHbLIX pacxogoB
BOAbl B Mepuo 3apacTtaHus OnA OonepaTMBHONO yyeTa CTOKa WCMONb3yeTcs anroputm,

onvcaHHbIN B 6.5.
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PucyHok 5 — XpoHonoruyeckui rpacuk G(t) B neproa 3apactaHus pycna,
p. CocHa —r. Eneu
MprMepbl onepaTMBHOIO y4eTa CTOKa B YCIOBUSAX 3apacTaloLLEero pycna npmBeaeHsi

B NpusioxeHun J1.

7 MowaroBbIn anroputMm o00pPabdOTKM rMAPONOrMYeCKUX AaHHbIX
HabnoaeHMn U onepaTUBHOIO y4yeTa CToka

7.1 MNepen Ha4YanomMm cesoHa onepaTUBHOrO yyeTa cTtoka no Bcem [T1, no KOTopbIM
OyOeT BbIMNOMHATBCA pacyeT onepaTuMBHbIX 3HAYEeHWW pacxodoB BOAbl HEOOXoAMMO
noaroToBMTb BCIO Mano M3MEHSIOLLYIOCA B TeYeHne ce3oHa UHgopmauunio, Heobxoammyto
ANs NPOBEPKN AOCTOBEPHOCTU NCXOAHOW MHGopmaumm 06 MPB 1 BbINOMHEHNSA pacyeToB:

- AMETb OLEHKM OTHOCUTESNBbHOW CIy4YarHOW MNOrpeLHOCTU U3MEepeHus pacxoaoB
BOAbl 0, W OTHOCUTENbHOE CpedHee KBaapaTUyeckoe 3HayeHue MOrpeLLHOCTH
onepaTMBHOIO yyeTa CTOKa Ty, (OO0 MOny4vyeHus LOCTOBEPHbIX OLEHOK J,, €€ 3HayeHue
pekomMeHayeTca NpuHMMaTh paBHbIM 10 %);

- BblibpaTb B cooTBeTCTBMM C 6.2 onopHyto KP, nonyunTb ee aHanutuyeckoe
BblpaxkeHue B Buae YP 1 BbINONHUTL OLEHKY OAHO3HAYHOCTH;

- B Cfyvae, ecnu ansa pacyeToB BblibpaHa 3aBucumocTb Q(H) ogHoro wnu gByx
nocrnegHux neT, BbINOSIHUTL €€ 3JKCTPanonsumMio B COOTBETCTBMM C  anrOpuTMOM,
M3NOXEHHbIM B 6.4; Onsg 9TOM Uenu MonyYnTb aHanuTu4eckoe BblpaXeHwe aAns
3aBMCUMOCTH MroLagmn nonepeyHoro ceveHns w oT ypoBHSA BoAbl w(H) BO BceM AnanasoHe

M3MEHEHNA YPOBHA BOOblI;
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-B cnyyae, ecnu 3aBucumocTb Q(H) npusHaHa HeogHO3Ha4HOW, Heobxooumo
YCTAHOBUTb MPUYMHbI HEOOHO3HAYHOCTM U MO AaHHbIM MPOWNbIX JieT MNonyyYnTb
cTaTuctmyeckume oueHkm paaos §(t) (AK® n gucnepcun);

- Nepepq Ha4yarom pac4yeToB WMMETb COBOKYMHOCTb COCTOSIBLUMXCHA B TeKyLleM rogy
NPB (ecnun namepeHunsa coctoanucek) n nocnegHux NPB npeawecTtsylowero roaa;

- M0 AaHHbIM MPOWSbIX FIET BbINOMHUTE BCe Heobxoaumblie nNpopaboTku, 4YTOObI
MMeTb BO3MOXHOCTb UCMNOSb30BaTh anropnTMbl, ONnucaHHble B 6.6 1 6.7, Ans onepaTUBHOIO
y4yeTa CToKa B 3UMHUI N NepexoaHble Nnepuobl, a Takke Npu 3aapactaHum pycen.

7.2 Tekywasn paboTta no onepatuBHoOn 06paboTke rMApPONOrMYEeCKMX 4aHHbIX N y4ETY
CTOKa 3aKnio4aeTcs B creyroLem:

- nonyyeHue 13 6asbl gaHHbIX LICL AaHHbIX CPOYHbIX HABMIOAEHUN 3a YPOBHSMMU
Boabl Kak AT, Tak n I'T1, Ha KOTOpbIX HAbMKAEHMS BLINOSTHAKTCA PYYHbIM CNOCOOOM;

- MpoBepKka KayecTBa [AaHHbIX HabONoAeHWW 3a  YPOBHAMM BOAbl W, Npu
HeobX0aUMOCTU, X KOPPEKTUPOBKA B COOTBETCTBUM C 5.3 1 5.4;

- bopMmnpoBaHne Tabnuubl MPOBEPEHHbIX WM MNPUHATBIX A8 pacyeTa CPOYHbIX
AaHHbIX HAbIOAEeHMI 3a YPOBHEM BOAbI 3@ NPeALEeCTBYIOLLME N TEKYLLUNE CYTKU; 3aHECEeHne
NCXOAHbIX AaHHbIX B Tabnuubl onepatvBHOM 06pabOTKM rMOpPONOrMYecknx AaHHbIX W
onepatmnBHoro yyeta ctoka A.1 n A.2 (npunoxexuve A);

- bopmmpoBaHume Tabnmubl IPB B Buge tabnuubl A.4 (npunoxenune A);

- HeEnocpeacTtBeHHoe BblHYUCIIEHNE OonepaTuBHbIX pacxogoB BOAbI.

8 ExxeaHeBHas o6paboTKa AaHHbIX 00 YPOBHAX U pacxofax BoAbl B
onepaTUBHOM pexume 1 nonyyeHme o6006LWEeHHbIX XapakKTepPUCTUK

8.1 NMopsigok exeoHEBHOW onepaTtMBHOM 00OpabOTKM rMAPONOrMYEeCcKNX OaHHbIX
pasnuyaeTca B 3aBUCMMOCTM OT TOro aBTOMATU3NPOBaHblI MM HET HabnogeHusa 3a
ypoBHeM BoAbl. [Mpn onepatnBHOM y4yeTe CToka HE0BX0OMMO yYnTbIBATh CrieayroLLee:

-ecnn y4yeT CTOKa BedeTcs NO [OaHHbIM PYYHbIX HaGMOEHWUI, BbIMUCIIEHWE
onepaTuBHbIX PAaCXOA40B BOAbI BbIMOMHAETCS TOMbKO B CTaH4APTHbIE CPOKM HabnoaeHnn (8
1 20 4) B 0ObIYHOM peXMMe U LONOSNTHUTENBbHO B HECTAHAAPTHbBIE CPOKW B NEPMOA NaBOAKOB
n nonosoaun. Tabnuua onepaTtMBHOrO yyeta ctoka B cdopme A.2 (npunoxeHune A)

3anoJiIHAEeTCA TOJNIbKO ANA 3TUX CPOKOB. BbluncneHHble onepaTtmBHble 3HA4YEeHUA pacxononB
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BOAbl 3aHOCATCA Takke B Tabnuuy onepatmBHOM 006paboTkM AaHHbIX dopmbl A.l
(npunoxeHune A);

- N0 AdaHHbIM HabnAeHUn 3a YPOBHAMM BOAbl, MonydeHHbiM c AlTl, pacyeTt
onepaTMBHbIX 3HAYEHUN PacXOA0B BOAbl BbINOMHAETCH AN BCeX HabnoaeHHbIX 3Ha4YeHn
ypoBHen Boabl. Tabnuua A.2 (npunoxeHne A) 3anonHaeTca Ang Bcex cpokos. B Tabnuuy
A.1 (npunoxeHne A) 3aHOCATCH TONbKO AaHHbIEe B CTaHOAPTHLIE CPOKMU;

- ONS KOHTpONA W BuU3yanusauuu [aHHbIX Kaxgoe BHOBb MOfydYeHHoe (npu
HeobXo4MMOCTN OTKOPPEKTUPOBAHHOE) 3HA4YEHME YPOBHS BOObI U BbIYUCIIEHHOE 3HAYeHne
ornepaTUBHOro pacxoga BoAbl HQHOCUTCA HA COBMELLEHHbIN XPOHOSTOrNMYEeCKU rpadouk.

8.2 MNopsgok exxeAHEBHOM onepaTUBHON 06paboTKn YpOBHEN BOAbI OCYLLECTBNAETCS
no 5.5. AHanornyHbln NopsgoK obpaboTkm N o0boOLLEeHNS OaHHbIX BbINOMHAETCS U Mo
AaHHbIM OnepaTuMBHOrO y4veta cToka. [lo gaHHbIM 06 onepaTuBHbIX pacxodax BOAbl
Heo6Xo4MMO NOMNYYNUTb 3HAYEHUS CeayroLWmnX 3IEMEHTOB ONepaTMBHONO ydeTa CToKa:

- CPOMHbIN pacxof BoAbl 3a 8-MU YacOBOW CPOK MECTHOIO BPEMEHU TEKYLLINMX CYTOK;

- CPOYHbIN  pacxog Bogbl 3a 20-TM 4acoBOWM CPOK MECTHOrO BpEeMEHMU

NpeaLwecTBYOLWMX CYTOK;

- CpegHeCyTOYHbIN pacxon BoAbl 3a NpeLecTBYIOLLME CYTKH;

- HAMMEHbLUNW pacxof BOAbI 3a NpeLlecTBYOLWNE CYyTKN;

- CPOK HabngeHs1 HaMMEeHbLLEro pacxoda BoAbl 3a NpeaLlecTByoLWme CyTKY;

- HambonbLNn pacxod BOAbl 3a NpeaLleCcTBYOLNE CYTKY;

- CPOK HabnogeHnsa HanbonbLlero pacxoaa BoAbl 3a NPeALeCcTBYOLWMNE CYTKN.

8.3 o oKoH4YaHUKM gekagbl U Mecsila BbIMUCIIATCA 0600 eHHbIe 3a 3TN Nepunoapl
XapaKTepUCTUKM YPOBHEWN (CpefHue, BbICLUME M HU3LLME) M pacxodoB BoAbl (CpedHue,
HanbonbLUME U HAMMEHBLUME), KOTOPbIE NOMeLLatTca B Tabnmuy dopmbl A.6 (NpunoxeHue
A).

B rpade «lpumedvanne» Ttabnuubl A.6 (NpunoxeHune A) genawTcs OTMETKM O
HanMyum OoNoSTHUTENbHbLIX (PakTOpoB, BNUALWKNX Ha nameHeHne MNCP: 3aTtopax, 3axopax,
nepeMeHHOM Nnoanope, Nonyckax BbllepacnosnioXeHHon MN9C un 1. n.

NHopmaumio 0 cpefHUX U XapakTepHbIX 3a MHOrOfeTHUM nepuos pacxodoB U
YPOBHEWN BOAbI 32 COOTBETCTBYIOLLYIO AeKaay unm Mmecsy B Tabnuue A.6 (npunoxeHune A)
POpPMUPYIOT CNeLmanmncTbl-rngposnoru.

B nocnegHen ctpoke Tabnuupbl NOMELLATCA OTKITIOHEHUSA AaHHbIX TEKYLLEero roga ot

MX MHOTONETHUX XapaKTEPUCTUK.
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MpunoxexHue b
(obsizaTenbHoe)

AnropuTmbl annpokcumauum 3aBUCUMOCTEN pacxoaoB
OT YpOBHEUN BOAbI

Bb.1 Obwme nNONOXeHMA  NOCTPOEHUS  anropuTMOB  anmnpoKcumauuu
3aBMCUMOCTEN pacxoaoB OT YypOBHeN BoAbl

6.1.1 N'mgpaBnnyeckne 1 reoMeTpu4ecKkne aremMeHTbl PycrioBOro noToka B KOHEYHOM
cyeTe 3aBUCAT OT MOSOXeHUs ypoBHA BoAabl H. [MoaTomy B rMapomMeTpum MpUHATO
NCcrnonb3oBaTh 3aBMCUMOCTb pacxogoB Q OT ypoBHen BoAbl H, B aHanutudeckon copme
UnM B BMAE TaK HasbiBaemMon Kpueon pacxogoB Q = f(H). XoTa ¢ TOYKM 3peHns om3amnku
npouecca He3aBUCUMOW NepeMeHHOW B 3TOW CBA3WM ABMNAETCA pacxod BoAbl, obpaTHas
3asucumoctb Q(H) ymobHa Tem, 4TO OHa MO3BOMNSET BbIMUCNUTL pacxoq BoAbl
HenocpeaCcTBEHHO MO 3a4aHHOMY 3HAYEHUIO YPOBHS.

6.1.2 PasnnyaloT OAHO3Ha4Hble M HEeOAHO3Ha4yHble 3aBUCMMOCTU pPacxXodoB OT
ypoBHen BoAbl. [MoHATHe ogHo3Ha4YyHOCTU ¢Bs3M Q(H) n anroputm ee OLEHKN N3MNO0XEHbI B
npunoxeHun B. B obwem cnydae 3aBucumocTtb Q(H) He MOXeT cunmTaTbCst O4HO3HAYHOMN.
Cnepnyet ncxoguTb MMEHHO M3 3TOW NPeAnocCbIfKA C TeM, YTOObI uccnegoBaTb akTopbl,
HapyLwalowme ogHo3HavyHocTb cBA3n Q(H), n obocHoBaTb, C OQHON CTOPOHbLI, Hanbonee
apheKkTnBHbIE MEeTOoAbl y4yeTa CToKa, C Apyron — TpeboBaHUs K TOYHOCTU U3MEpPEHUN
pacxo4oB BOAbI.

OpHosHa4vHaga 3aBucumocTb Q(H) HabnwogaeTtca B rmapocTBopax C yCTOMYMBBLIMA
pycnamm rnpu paBHOMEPHOM ABMXEHUW MOTOKA. B HEKOTOpbIX rMapoCTBOpax OHa MOXET
COXPaHATLCA B TevYeHWe HecCKOmnbkux net (Tpex u 6onee). B atom crnyyae ee npuHATO
Ha3blBaTb MHOrOMETHEN.

6.1.3 na nonydeHua 3aBucumocTen pacxoga Boabl Q(H) m ero anemeHTOB:
nnowaan xumeoro ceyeHus w(H) n cpegHen ckopoctu notoka V(H), oT ypoBHSA BoOAbl
HenocpeacTBEHHO UCMONb3YTCA AaHHble Tabnuy, “UsmepeHHble pacxoabl Boabl” TIM-8 no
P 52.19.143.

Kpome TOro, anga aHanusa xapakrepa csasn Q(H) npusnekatotca ceegeHnsa o6 NPB
N HabNIOEHHbIX MNpU 3TOM YPOBHAX, NoMewaemMblX B KHkkax KIM-3M, B KOTOpbIX
coaepXaTtcs faHHble O COCTOAHMM pycna 1 BAnSALWMX Ha nameHeHus ero NCP. B ncxognyto

COBOKYMHOCTb cneayeT BKIN4YaTb BCE AaHHbIE, MOJTy4YeHHbIE MNpU cBOOOAHOM COCTOSIHUM
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pycna, npu OTCYTCTBMM 3apacTaHus, MepeMeHHOro nognopa n nNpoYmx BAUSAIOWMX Ha
nameHeHue NCP dakTopos, B TOM YUCHe crieqyowme pagbl JaHHbIX:

- IPB Qu, M%/c;

- HabngeHHble Npu U3MepeHUaX pacxonoB BOAbl YPOBHU Hu, M;

- 3aUKCUPOBaHHbIE NPU N3MEPEHNAX MIOLLAAN XXUBOTO CEYEHUS W, M?;

- CpeJHue CKOpPOCTU TeYeHUs B rMApOCTBOPE BO BPEMS M3MEPEHNN pacxodoB BOAbI
Vu, M/cC.

6.1.4 B rpachmyeckom BapuaHTe CBA3b pacxofoB M YPOBHEN BOAbI NpeacTaBnseTcs
KP B none toyek (Q, H), KoTopas CTpouTcss Ha MUNNIMMETPOBKE (MPOBOAUTCS Ha rnas
nocepeauHe nonocbl paccemBaHus Toyek) [12]. Takom cnoco® npencTaBneHus
3aBucumoct Q(H) npyn coBpeMEHHOM Pa3BUTMM BbIYUCIIUTENBHBIX METOAOB HE MOXET
OblITb pekomeHgoBaH. Bonpocbl aHanUTU4eckonW uHTepnpeTauun rmapoMeTPUHEeCcKmx
AaHHbIX K HACTOsILLLEMY BPEMEHU JOCTATOYHO pa3dpaboTaHbl. Huxe nsnaratotcs OCHOBHbIE
MeTOoAbl, pEKOMEHAYEMbIE AS1S1 aHaNUTUYECKON annpokcuMaumm 3aBUCUMOCTM PacxodoB OT
YPOBHEN BOAbl, PaBHO Kak W [ONS aHanNUTUYeCcKoro npeacTaBfeHus 3aBUCUMOCTEN
aNeMeHToB pacxoda (nnowagen BogHoOro ceyveHus w(H) n cpeaHnx cKkopocTen TevyeHusi
V(H)) oT ypoBHS1 BOAbI.

6.1.5 MNpu aHanuTMyeckon annpokcumauun sasucumocten Q(H), w(H) v V(H) nx
Ka4yecTBO oLeHMBaeTca 3HavyeHnamum [7], [8]:

- CTaHAapTa paccesHusa aHanuTundeckon sasnucmumocTtn Y(H) op;

- MHOXXECTBEHHOIro koadpduuneHTa koppensumm R, KOTopble onpeaenstTcs no
dopmynam.

CraHgapT paccesHus 3asucumoctu Y(H) onpegensietcs no gopmyrne

n 2
- 21(",”7‘_:(”“) , (5.1)

roe Y, — namepeHHasi xapaktepucTtuka, ans Kotopon nogbupaetcs aHanutudeckoe YP;
Y(H,) — xapakTepuctuka, BbldncreHHaa no YP gns HabniogeHHoro npu namepeHum
ypoBHSA H,,;
n — konmnyecteo NPB;
p — 4ncno cteneHen cesoboabl NoabupaemMoro ypaBHeHUs.
BbI6OPOYHBIN  MHOXECTBEHHbIM KOIMUUNEHT KOoppensuMm R onpegensietca Kak

KoadppumumeHT mexay Y,; nY(Hu) no bopmyne
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(Y- Y)(Y(Ha) — Y(Ha))
R= : (6.2)

20V - )PS0 (Y(Hy) V)

Ona annpokcumauun Q(H) pekomeHayeTcs NPUMEHSATb NpeacTaBrieHHble B 6.2
aHanutnyeckne BblpaxeHus (10) n (11), M3 KOTOpbIX AOMKHO 6bIThb BbIGpaHO Haubonee
appekTnBHOE (ONTUMAILHOE).

[na ygobctBa npeacraBneHnst KOIMULMEHTOB aHaNUTUYECKNX YypaBHEHUIA NpU
BbINosIHEHUM pacyeToB No MHK 3HavyeHus ypoBHeW pekoMeHOyeTCs BblpaXaTb He B

CaHTUMETpax Had «Hynem» nocta, Kak 3To NPUHATO B rmaposiormm, a B MeTpax Hal «Hyrnem»

nocra.
B.2 AnropuTtm |. Annpokcumauma 3aBucumoctu Q(H) napa6onown NywkoBa
6.2.1 MNMpegnoxeHHasa B. . [MywkoBbIM aHanuTuyeckas oopma annpokcumaumm KP
nmeet Bug,

Q(H) =a(H - Hp)", (5.3)

roe Q — pacxoa Boabl, M3/c;
H — HaGnioaeHHbI YpOBEHb BOAbI, M;

Ho — ypoBeHb, Npu KOTOPOM pacxof BOAbl B UCCNEAYEMOM MMAPOCTBOPE PaBEH HyIIO,

a n b — napameTtpbl YP, onpegensiembie nNo gaHHbIM U3MEPEHUM.
6.2.2 Ina nonyyeHus napameTpoB a u b BblpaxeHue (b.3) npeobpasyetca K

norapmdMmnyeckomMy Buay:
In(Q)=In(a)+bin(H-H,). (B.4)

6.2.3 lanee Ha ocHoBe coBokynHocTun NPB, npeobpasosaHHon k Buagy (5.3) MHK
nonyyatot napameTpsbl In(a) n b, 3aTem ypaBHeHne BHOBbL npeobpasytoT K Bugy (b.3). XoTa
noHsTMe 06 ypoBHe HyneBoro pacxogda Ho MMeeT BMOMHe ABHbIN rMapaBfiMyeCcKnin CMbICHT,
ero onpegeneHve B [OENUCTBUTENbHOCTU 3aTpygHEHO W TpebyeT [OMOfHUTENbHbIX

MOp(*)OMeTpW-IeCKI/IX OaHHbIX, KOTOpbl€, KaK npasuno, OTCYTCTBYKOT B WCXOOHbIX
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mMaTepuanax. B cBasn ¢ atmm BenunuuHa Ho Ha npakTuke okasbiBaeTCs TakUM Xe
CTaTUCTMYECKMM NapaMeTpoM, Kak n a unm b un onpegensietca MeTOAOM peLleHust
ONTMMM3ALMOHHON 3aJayn: NpMHMMaeTCcs Takoe 3HadeHue Ho, Npu KOTOpPOM paccesiHue
cBasn Q(H) HaMmeHbLLee.

Mpwn pacyeTax cneayeT 3agaBaTb HEKOTOPbLIN Anana3oH nameHeHus Ho. B kadecTtBe
BEPXHEN rpaHuLbl 3TOr0 AuManas3oHa pekoMeHOyeTCs MNpMHMMaTb 3Ha4YeHWe HU3LEro
HabnaeHHOro B UCCneayemMom rmapoMeTpu4eckoM CTBope YPOBHS BOAb! — Huusw. HWXKHASA
rpaHuua onpegenseTcs BblYUTaHUMEM W3 Huvaw MakCcMMarnbHOW rNyOuHbI NOTOKa hmax,
COOTBETCTBYHOLIEN HMU3WEMY HabNOeHHOMY YpOBHIO BoAbl. Takum obpasom, Ho

pacnonaraeTtca B guana3oHe:
(HHI/I3UJ - hmax) = Ho = HHI/I3LIJ' (5-5)

Bbibupaetca  3HayeHMe  Ho, oTBevawllee  nyyvywuMM  XapakKTepucTukam
annpokcumaumm cesasm Q(H): HanmeHblleMy cTaHaapTy paccesHus YP u Hanbonbluemy
3HAYEHUI0 MHOXXECTBEHHOro KoadhduumeHta koppensaumn. 3HadveHua napameTpoB YP
oueHuBatoTcs npu ucnonb3osaHnn MHK.

5.2.4 MNapabona MMywkoBa He Bcerga npurogHa ansa annpokcumauum KP Bo Bcem
AnanasoHe U3MeHeHUs1 YPoBHA BoAbl. JINlWb B OTAENbHbLIX TMMOPOMETPUYECKMX CTBOpPAaXx C
npaBuibHON napabonuyeckon GOPMOM MOMEPEeYHOro CevYeHust Mpu  OTCYTCTBUM
BbIP@XXEHHOMO M3MEHEHMSI KPYTM3Hbl OOKOBbLIX CKIIOHOB pycna no BcerW amnnutyge
konebaHna yposHen Boabl annpokcumauua Q(H) B Buae ypasHeHus (B.3) moxeT gaBatb

XopoLune pesynbTaThbl.
Bb.3 AnropuTm Il. AnnpokcMmauusi MeToAoM NOSIMHOMUaNbLHOM perpeccuun

6.3.1 B cooTtBeTcTBUM C anroputmom |l aHanntuyeckn KP npencraensieTcs B Buae

YpaBHEHUA:
Q(H) = ap +a;H + a,H*+...+ a,H". (5.6)

NcxopHast cCoBOKYMHOCTb AaHHbIX BKIOYAET psabl:
- UPB Qu;
- HabnoAeHHbIE NPU N3MepPeHUsIX YPOBHU Boabl Hy;
- H2,— 3HayeHus1 ypoBHeW Boabl B KBaapaTe;
- H™, — 3Ha4yeHns1 ypoBHeW BoAbl B CTENEHN M.
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Ncnonb3oBaHue npu annpokcumauuun KP cteneHen nonvHoma Buaa (b.6) sbiwe 4-

OM NpPUBOAWT, KaK npaBwusio, K nnoxon obycnosneHHocTn wmatpuubl (H, H™), 4TO
MHOTFOKpaTHO YBENU4YMBaeT NOrpeLlHOCTM pacyeTa napameTpos YP.

5.3.2 NapameTtpbl YP Buaa (b.6) onpegenstotca ¢ ucnonb3oBaHnem MHK gns

NOSIMHOMOB 2-0U, 3-ein, 4-0M CTENEHN, a TakKe HEMOSHbIX MHOrOYNIEHOB, HaNpUMep:

Q(H) = ap+ a,;H*+ a,H’;
Q(H) = ap* a;H + a,H’; (6.7)
nT.A.

Ana annpokcumauun  BblbupaeTcss  ypaBHeHMe, uMelwee  HanbonbLInn
MHOXECTBEHHbIN KOahduumneHT koppensaumm (b.2) n HanmeHbWwnn cTaHAapT paccedaHns
(B.1) cBsasn Q(H).

5.3.3 ViccnepoBaHnsa nokasbiBaloT, 4TO ypaBHeHue Buaa (b.6) npumeHumo ans
annpokcumauum cesasun Q(H) nuib B orpaHNMYeHHOM YuChe Cry4aeB, @ UMEHHO: OHO XOPOLLIO
annpokcumupyeT 3asucumoctb Q(H), ecnn guanasoH W3MEHeHWUst YPOBHS BOAbl Ha
rMOpocTBope HeBeNuK (Hanpumep, B ManoBOAHblE rOAbl) U 3HAYEHUS MUHUMAITbHbBIX W
MaKCMMarsbHbIX Pacxo4oB BOAbl pa3nuyaroTca Apyr oT gpyra He 6onee, yeM Ha nopsaok. B
cnyyasix, Korga He ygaeTcs NonyyYnTb npuemnemMyro annpokcumauuio KP metogom o6bl4HOM
NnosIMHOMKUAaNbHOM perpeccun, crnegyet WUCnosnb3oBaTb ApyrMe cnocobbl, Hanpumep,
NMOMIMHOMMATIBbHYIO  PErpeccuid  C  OrPaHUYEHUAMU UM KYCOYHO-MOSIMHOMUATTbHYHO

perpeccutio.

B.4 AnropuTm lll. Annpokcumaums 3aBUCUMOCTH Q(H) MeToAOoM
NONIMHOMMANIbHOM perpeccun ¢ BBeAeHMEeM OrpaHUYeHUN B IKCTPEManbHbIX TOYKaX
aMnNnuTyAbl YPOBHSA BOAbI

6.4.1 lna Ttoro 4ytobbl NONy4YnTb YOOBNETBOPUTENBHYHO anmnpoKCUMMaLMilo BO BCEM
AnanasoHe M3MEHEHUs YypPOBHEW BOAbl, @ Takke ONs BbINOSIHEHUS YCIIOBUS BbIMYKNOCTH
kpuBon dQ/dH > 0 npegnaraeTcd UCNONb30BaTb METO[ KYCOYHO-MONIMHOMMUAITbHOW
perpeccun U ero YacTHbIM crydan — MeTod MONIMHOMMASIbHOM perpeccum ¢ 3agaHuem
OrpaHvyYeHun Ha 3HayYeHne PyHKLMU U ee NPOU3BOAHbLIX B TOYKE OOQHOrMo U3 3KCTPEMYMOB
aprymeHTa [8]. B cooTBETCTBMM C 3TMM CNOCOBOM pacyeThbl BbINOSTHAKTCA MO crieayrowemy
anropuTmy.

5.4.2 lNepBoHa4anbHO A5 annpoKCUMMUPYIOLLEN (PYHKUUM 3a4al0TCA OrpaHNYeHus B

TOYKEe OHOro M3 HabMNAEHHbIX AKCTPEeMYMOB YpoBHS Boabl (Ansi KP pacxogoB — B TOuYke
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HM3Wero HabniaeHHOro ypoBHS BOAbI, ANS KPMBLIX MNMolWaden U CpegHUX CKopocTen
TeYeHNs — HaumBbICLEero Habn4eHHOro YpoBHSA BoAbl). [ns aToro Heo6xoauMo yCTaHOBUTb
nonoxeHne KP B HWXHeN, a KpuBbIX Nnowanen n cpefHnx CKopocTen TeYeHNA B BEPXHEN
4yacTax guanasoHa M3MEHEHUS YPOBHSA BOAbI, YTO MOXET ObiTb BbINOSIHEHO MOCPEACTBOM
rpadonyeckomn nnm aHanuUTMYeckom annpokcumanmm (¢ ncnonb3osaHnem MHK) aaHHbix PB
B OrPaHW4YEeHHOM OuanasoHe U3MeHeHusi ypoBHen BoAbl. OUEHKY rpaHU4YHbIX 3HAYEeHUN
pekoMeHayeTcst NPOU3BOANTL MO AaHHLIM MHOTrONeTHUX namepeHuni. Yem 6onblie VIPB B
HWKHen Yactn KP BygeT mcnonb3oBaHO ANns onpederieHnst rpaHUYHOro yCroBus, TeM C
MeHbLLEN NorpewwHocTblo ByaeT onpeaeneHo nonoxenune KP npn Huvsw.

Ana  oueHkn Qrp XKenatenbHO MNOSyYUTb ypaBHEHWEe  annpoKCUMUpyroLLEen
3aBMCUMOCTU B BUAE anrebpanyeckoro nosivHoma, 4to obneryaeT BblYMCIIEHME TPaHUYHbIX
YCMOBWUA: 3HaA4YeHU pacxoda BOAbl M MPOM3BOAHLIX PYHKUMM Q(H) B TOYke HM3LIEro
Habn4eHHOro ypoBHA BoAbl. Annpokcumupyowas (yHKuMs, yaooBneTBopsoLLas

3aJaHHbIM OrpaHNYeHnsIM, 3anncbiBaeTcs B crieaylolemM Buae

Q(H) = u(H) + v(H) g(H), (6.8)

roe ((H) — nonuHom, oTBeYarowmnmn 3agaHHbIM OrpaHNYEHUAM;
UH) — 3aHynsoWnin NOSIMHOM, rapaHTUPYOLLMIA BbINONHEHWE 3a4aHHbIX OrPaHNYEHUN,;
g(H) — nonuHom, nogdupaembin no MHK.

B nopsaake nepBsoro I'IpI/I6J'II/I)KeHI/IFl nepsbiM ABYM NOJIMHOMaM npunaaeTca sua

ﬂ(H) = Q(Hwvaw) = const, (B.9)
UH) = (H - Huvow). (6.10)

5.4.3 MNogbop ananutnyeckon cdopmbl nonmHoma g(H), npom3BoanMTcs Ha OCHOBE
MHK c y4yeToMm Tex e KpuTepueB KayecTBa, KOTOpble OnucaHbl Bbiwe. [lpu 3TOM
npenBapuTEnbHO OCYLLECTBNSIETCA npeobpasoBaHME WUCXOAHbIX AaHHbix 006 UPB

cnegyrowmm obpasom

— Qmi B Q(HHM3LLI)

Y \
I HMi'HHmam (511)

roe Q,; — i-ei IPB,

H,; — COOTBETCTBYIOLLMIA EMY YPOBEHL BOAbI.
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Takum 06pa3om, pacyeT BbINOSTHAETCA MO COBOKYNHOCTU Npeobpas3oBaHHbIX AaHHbIX

B BuAe Yi U COOTBETCTBYHOLLNX UM YPOBHEN Hy .
5.4.4 Nocne nopgbopa nonuHoma ¢g(H) okoHyaTenbHoe YP Q(H) ana Bcero

AvanasoHa ypoBHeW BoAbl NpuobpeTaeT BuA

Q(H) = Q(HHVISLLI) + (H - Hunsw )(ao +aiH+aH2+ +apH™ ) (512)

6.4.5 KayectBo annpokcumaummn Q(H), V(H), w(H) oueHnBaeTca Ha OCHOBE
rpadonKoB OCTaTKOB PEFPECCUN B COOTBETCTBMU C PUCYHKOM B.1. OTHOCKMTENbHbBIE OCTaTKK
YP pOomkHbl pacrnonaraTbCs MNOMOCON MPUMEPHO PaBHOW LUMPWHBI NO BCeW amMnnutyae
YPOBHS BoAbl (PUCYHOK B.1a), CUMMETPUYHO MO OTHOLLEHUIO K SIMHUN HYNEBOro 3HAYEHWUS.

Ecnn xe B kakoM-TO AManasoHe YpOBHEW BOAbl OTKMOHEHMEe OcCTaTKoB npuobpeTtaet
cucTeMaTU4eCcKMn xapaktep (Hanpumep, BCe OHWM OKasblBalOTCA OAHOrO 3Haka, PUCYHOK
6.16), aTO cBMAOeTENLCTBYET O HeyAoBneTBOpUTENbHOM annpokcumaumn ceasm Q(H) B

AaHHOM MHTepBane 3HadeHun (Q, H).

3, %
A& - 5
a - ¢ -
-
iD o -
-]
- - - * .
4 - . s s &5 - - 'z
- = - - .
o o« - & - - *
ﬁ - - l - i .
= - Y v =
H -
T.d ez * a4 * ¢ g H,m 1 ot 2 4 ; 5 H.m
o L
- . ¥ . .
& & o
* 1 - * - - * »
h . . -
i0

a — perpeccusi ¢ orpaHuyYeHnsMn; 6 — NoNMHOMManbHas perpeccusl.

PucyHok B.1 — Npacmk octaTkoB perpeccun §=f(H)

B ctBope ['T1 p. [loH — x. bengesckun, 3a 1971 roa
65.4.6 Takas kapTuHa MoOXeT HabnwogatbCa M3-3a pes3koro mameHenuss MNCP B
HEKOTOpPbIX Auana3oHax YpOBHEW BOAbl, Hanpumep, Npu Bbixode Boabl Ha nonmy. B
NpakTuKe rMapoNormyeckUx UCCredoBaHUN B TakMX CriyvyasixX BblOAENATCA Kak MUHUMYM
ABe (ha3oBble KpuBble (MeXeHHast n naBogo4Has). [Npun aTom Hem3bexxHO BO3HMKaeT BONPOC
00 nx conpsikeHun. Npun ncnonb3oBaHUM MeToAa KyCOYHO-NOMMHOMMUANbHOM perpeccum ata
3agjavya pelwaetcsa Ha ocHoBe anroputma lll. 3aBucumocts Q(H) B BMae napabonbl
MywkoBa (6.3) wnu nonuHoma (B.6), nonyvyeHHass Ha MepBOM Luare annpoKcumaLmu,
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npuHUMaeTcsa Ang npeacrtasneHns cesasm Q(H) B HKHeN YacTu AnanasoHa ypoBHEN BoAbl,
roe ee MOXHO cuMTaThb yaoBreTBopuTenbHON. [lanee, Bbilenexallyo aMnnnTyay ypoBHS
BOAbl criegyeT pasbuTb Ha OTPEe3KU ANsi KYCOYHOro npencTtaBneHus annpoKCUMUPYOLLEN
PYHKUMN. ITU OTPE3KM AOSMKHbI COOTBETCTBOBATL MopdomeTpun pycna. OgHako, B 9TOM
cnyyae Heobxogmmo 6bino 6bl MMeTb Haubonbliee konuyectso WIPB uMmeHHO B
OKPECTHOCTM TOYEK, OrpaHMyMBalOLMX 3aJaHHble OTPEe3ku, a WUMEHHO, Npu nepexone
YPOBHS BOAbI Yepe3 TOYKM PEe3KOro namMeHeHus oopMbl NonepeyHoro ceyeHus pycna.

B BepxHen Touyke Hrpt HWXKHEro oTpeska KpuBOW, ypaBHEHWE, ANS KOTOPOro yxe
noryyeHo, 3afalTcs OrpaHumyeHud, cornacHo anroputmy I, T.e. no YP BbluucnseTtcs
3HayeHue pacxoga Boabl Q(Hwp1). 3atem no gaHHeiM WPB, nonagawowmm B OuanasoH,
PacrnonOXEHHbIA BbilE FPaAHUYHON TOYKM Hrp1, nogdbupaeTcs  annpoOKCUMUPYIOLLNIA
nonvHoMm. [1ns nony4vyeHusa ynoBneTBOpPUTENbHOM annpokcumaumm ceasm Q(H) no Bcen
aMnnNuTyae YpPOBHSA BOAbl MOXET OblTb CAENaHO HECKONbKO Takux pas3dbueHnn B
COOTBETCTBUM C MOPGOMETPUYECKMMN OCOBEHHOCTAMM pycna WM nNonuMbl Npu  UX
pasnnyHbIX HanosmHeHnAX (M3MeHeHUst KPYTU3Hbl BeperoB, penbeda pycrna, xapakrepa
pacTUTENBLHOCTK).

5.4.7 Mpn annpokcumaumu 3asucumoctenn w(H) m V(H) vcrnonbayeTca TOT xe
anropuTtM 3adaHusi orpaHUYeHuin, HO Npu 3TOM UMEKTCHA CBOM OCODEHHOCTWU. Tak, ecnu
KpuMBbIE CTPOATCA ONsl ro4oBbIX COBOKynHocTen WMPB, orpaHunyeHuss Ha dyHkumio w(H)
cnefyert 3agaBaTb, Tak e, kak 1 ansa KP B Touke HM3Wwero (MMHMManbHoro) HabnoaeHHoro
YpoBHSA BOAbl. [lpn HeobxoauMOCTM nonydeHus annpokcumauum ceasm  w(H) 3a
MHOIONETHU nepuoa uenecoobpasHo 3agaBaTb OrpaHMYEeHUs B TOYKE MaKCMMarbHOro
HabMOEeHHOro YpOBHS BOAbI, TaK Kak B MHOrOfieTHEM pa3pes3e MeXeHHoe pycrio, Aaxe
OTHOCUTESTbHO YCTONYMBOE, MOXET NoABEPraTbCsa 3HAYNTENbHBIM NEPedOPMUPOBAHUAM.

Mpu annpokcumaumm 3aBUCUMOCTEN CpefHEeN CKOPOCTU TeYeHUsl OT YPOBHA BOAbI
V(H), Kak rogoBbiX, Tak M MHOrOMETHUX, LenecoobpasHee orpaHUYeHnss Ha OYHKLUUIO
3agaBaTth B TOYKE Heuicw. OTO OOBACHAETCA TEM, YTO Marble CKOPOCTU TEYEHUS U3MEPSHOTCS
c Bonee HM3KOM TOYHOCTbIO, YTO CHMXKAET HaAEXHOCTb OLEeHKM nofnoxeHna kpuson V(H) B
€€ HWKHEN YacTu.

5.4.8 lNpumep NCNonb30BaHUSA anroputma KyCOYHO-NONMHOMMANBHOWN

anrnpokcnmMaunn npnBoanUTCA B NpPUIIoXKEeHUn L.
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5.5 BbiGop onTMmanbHOro anropuTma annpokcumaumm

B.5.1 N3BeCcTHO, YTO OHA M Ta e KpuBast Ha KaKkOM-TO KOHKPETHOM OTpe3Ke MOXeT
OblTb OnNUcCaHa caMbiMW PasfNYHbIMU AHANUTUYECKUMWN BblpaKeHNAMU. PaunoHanbHbIN
BbIOOp TOrO WM MHOIO ypaBHEHUS OOIDKEH ONMPATbCs HE TONbKO Ha CTaTUCTUYECKMEe
OLIEHKN N KpUTEepun, HO eLle Y4uTbiBaTb U Apyrne XapakTepUCTUKU BbIYUCIUTENBHOIO
anroputma. PelweHne o6 okoH4YaTenbHOM Bblbope anropmtma BbluncneHna EPB gomkeH
npuHUMaThL CneunanucT-rmgposior Ha OCHOBe aTTecTaumu BblOpaHHOro anroputma yyeTta
cToKa.

5.5.2 NpMMeHNTENBbHO K YCMOBUAM KaXKO4Oro KOHKPETHOro rmapocteopa BbiGop
onTUMAarbHOro anroputma annpokcumauuun 3asucumocten Q(H), w(H), V(H) pormkeH
onupaTbCA Ha TPW TPYNMNbl XapaKTEePUCTUK: TOYHOCTb, YCTOMYMBOCTb, CIIOXHOCTb €ro
aHanuMTU4ecKon CTpYKTypbl. Kpome Toro, cneayeT yuntbiBaTb U TaKylo XapakTePUCTUKY Kak
coaepXaTenbHOCTb, UHBIMW CrIOBaMu (OU3NYECKYI0 MHTEPNPETUPYEMOCTb anropuTMma, ero
KOMMNAaKTHOCTb U YAOB6CTBO MCMNONb30BaHUS.

6.5.3 Xapakrepuctnkm ToO4YHOCTU npefHasHayeHbl A9 OLEeHMBaHUA NOrpeLLUHOCTEN
pes3ynbTaTtoB, Nofy4YaeMbiX NpU UCNONb3oBaHMK BblibpaHHOro anroputma. OHM cogepxaT
Kak MeToguyeckume, Tak W TpaHCHOPMMPOBAHHbLIE MOrPELHOCTN, OOYCrNOBMEHHbIE
HETOYHOCTbIO WCXOAHbIX [OaHHbIX W NOrpewHocTaMn  anroputMoB. K OCHOBHbIM
XapakTepucTmkam TOYHOCTU OTHOCATCS:

- CTaTUCTUYECKME MoKasaTtenu [Ans  CryYanHblX  norpewHocten  (cpegHee
KBagpaTuyeckoe 3HayeHue oTknoHeHun (CKO); cmelleHne OUeHOK — maTemaTudeckoe
OXMOaHWe OTKIOHEHUN);

- rpaHu1Lbl NOrPELUHOCTEN, KaK CryvarHblX, TaKk U CUCTEMATUYECKNX, KOTOPblE MOTyT
ObITb AOBEPUTENBbHBIMWN NN 4ETEPMUHUPOBAHHBIMU.

5.5.4 NepeyeHb XxapakTepucTuK, KOTOpPbIMW CcrneayeT PyKOBOACTBOBATbLCS MpU
Bbl6Ope onTuMansHOn annpokcummpytowen pyHkumm Q(H), gormkeH BKYaTh:

- MHOXECTBEHHbIV KO3 PULMEHT Koppenaunn (4osmkeH 6biTb HanbonbLWmMm);
- ancnepcua n CKO abcontoTHbIX ocTtaTtkoB perpeccun Dg n oy (AO0MKHbI ObiTb

HaUMeHbLUUMN);

- ancnepcua n CKO oTHOCUTENbHBLIX OCTaTKoB perpeccun Dy 1 0y (A0MXHbI GbiTh

HaNMEHbLUUMK);
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- 3HaYeHNa MaTeMaTU4ecKoro OXuaaHus (CpedHero apugmeTn4eckoro) OCTaTkoB
perpeccun, kak abComntoTHbIX, Tak M OTHOCUTENbHbIX, AOMKHbI ObITb 6MN3KK K HyNo (M, =0;
mg =0).

6.5.5 AgekBaTHOCTb NOMyYEHHOW MOLENUN UCXOAHBIM AaHHBbIM NPOBEPSIETCS TakKe
Ha OCHOBaHWW aHanu3a rpaduKoB OCTaTKOB perpeccuu, npeacraBneHHbIX Ha pucyHke b.1.
Mpu aTOM MOryT BbITb OBHapYXXeHbI criefyoLwme TUMbl OTKIOHEHWI:

- Hannyme BbIAENSAIOLWNXCA U3MEPEHUN,;

- cUCTeMaTMYecKne OTKIOHEHUS OCTaTKOB Ha OTAESbHbIX OTpe3Kax;

- HEMOCTOSIHCTBO AUCMEPCUN NO aMNNNTyae U3MEHEHNA pacxooB U YPOBHEN BOAbI.

Mpwn onTumanbHon annpokcmauumn ceasm Q(H) oTHocuTenbHbIE OCTaTKM perpeccum
Ha rpadwuke 3aBucumocT OT H mnn Qpacy AOIMKHBLI pacrnonaratbCd CUMMETPUYHBLIMM
nosiocamu no obe CTopoHbl OT opanHaTbl H unn Q, (cm pucyHok b.1). PekomeHayeTcs
aHanu3anpoBaTb MNOBeAEHMEe OCTaTKOB B pasfnuyHble dasbl pexuma. Hanpumep, B
3aBMCUMOCTU OT BPEMEHMU t U OT NnopsaKkoBoro Homepa MPB n, Kak MokaszaHO Ha PUCYHKe
6.26. MNogoOHbIN aHanuM3 No3BONUT BbISBUTbL Nepuoabl UNuU dasbl pexuma, B KOTopble
HapylwaeTca ogHo3HayHocTb cBsa3M Q(H). Ha pucyHke B.16 npuBegeH npumep, Ans
KOTOPOro B BEPXHEM Mana3oHe YPOBHEN BOAbl BCE OTKITOHEHUS § UMEIKOT OAUH 3HaK. Takyto
annpokcumaumio  cesasm  Q(H) Henb3a npusHatb ygoBneTBoputenbHon. [Ona  [T1
p. EHucen — r. EHucenck npum annpokcumaumm MKP BbisiBfieHbl cucTemMaTtndeckue
OTKNOHeHns oT YPM gaHHbIX 1962 r. (cM. pucyHok 5.26).

5.5.6 lNo cTeneHn CrnoXHOCTK BCe onncaHHble Bbiwe anroputmebl (1 — 1ll) goctaTtovHo
Onn3kn 1 ramyeckn o60CHOBaHLI, a BOT YTO KacaeTcsl PU3NYECKON MHTEPNPETUPYEMOCTH,
TO BOMPEKW paHee CylleCcTBOBaBLUEMY MpeAcTaBneHnto, napabona [nywkoBa B
OONbLWMHCTBE CryvyaeB He 3acnyXuBaeT NpeanoyTeHns U3-3a HeonpeneneHHOCTU YPOBHSA
HyneBoro pacxopga, Ho.

5.5.7 MNpu HeobxoaMmocTn aHanuTU4eckoe npeacTtasneHust 3asucumoctn Q(H) B
Buge (b.3) nnu (b.6) moxeT 6bITb NOMYYEHO NO AaHHBLIM TabnnLbl KOOPAUHAT MHOTONETHEN
UIM rogoBOM KPMBOW pacxogoB BOAbI UK NnoLwagen nonepeyHoro cevyeHus. B atom cnyyae
BMECTO AaHHbIXx coBokynHoctn UPB (Hu, Qu) B pacyeTax yyacTBYHOT AaHHble B Yy3nax

Tabnuubl koopauHaT (H, Q).
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a— MKP Q(H), 6 — rpacpmk oTHOCUTENbHbIX OcTaTkoB perpeccumn g(n)
PucyHok B.2 — Annpokcumauua MKP Q(H)
B ctBope ['T1 p. EHucen — r. EHncenck, 1960 — 1968 roabl
5.5.8 OnncaHHble anropuTMbl annpoKcMMauumn 3aBUCMMOCTEN pacxonoB Boabl Q(H),
nnowaaen xuneoro cedenns w(H) u cpegHux ckopocten notoka V(H) peanunsoBaHbl B
KOMMbIOTEPHOM TEXHOMNOMU «PEe4YHON CTOK», NpeHa3Ha4YeHHOW 41151 BbIYUCIIEHUS pacXo40B
BOObl B PEXMMHOM BapuaHTe MOPOMETPUYECKOrO y4veTa CToka. JTOW TEXHONorvemn
pEeKOMeHOyeTCsl  BOCMOMb30BATbCS  MPUM  MNOSMyYEHUM MNapamMeTpoB  3aBMCUMOCTEMN
MHOroneTHux unu rogoBbix KP 1 nnowagen nonepedyHoro ceyYeHus npu noarotoBke

mMaTepunanoB A4 onepaTtnBHOIo y4eTa CTOKa.
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MpunoxeHne B
(o6sa3aTenbHoe)

AnNropuT™M oLeHKM OQHO3HAYHOCTU 3aBMCMMOCTM PacxoAoB OT YPOBHeW BOAbI

B.1B obwem cnyyae KP wnn YP pacxogoB OT ypOBHEW BOAbl OTpaxaroT
ocpefHeHHbIe 3a uccriegyemoln nepuog xapakrepuctuku NCP 1 noatomy YP B Buae (10),
(11) npaBOMEpPHO NPUHATL B KavyecTBe AeTepMUMHUPOBaHHOW xapaktepuctukm CP, Ha
OCHOBE KOTOPOM MOXHO MOMy4YMTb 3HA4YeHWe pacxoda BOAbl B MEPBOM NPUBIMXKEHUN.
OTtknoHeHusa NPB ncxogHon coBokynHocTh oT YP okasbiBatoTCs 06yCrnoBneHHbIMU ABYMS
NpUYMHaAMU: CRYyYalHbIMW MOrPELLUHOCTAMM M3MEPEHUS PacxodoB BOAbl U U3MEHEHUAMMU
YCIMOBWUA NMpOTEKaHWs MNOTOKa Mo BO34EMCTBUMEM OMHAMUYECKUX U MOPONOrnyeckmx
dakTopoB. KonnyecTBeHHasa oueHKa COBOKYMHOrO BAMSIHUSA 3TUX PaKTOPOB HA U3MEHEHME
NMCP BO3MOXHa nuLb HAa OCHOBE COBMECTHOIO peLLEHNs ypaBHEHUSA HEYCTaHOBMBLUErOCH
OBWXEHUSI MOTOKa W ypaBHeHWs aedopmauum pycna. Ha npaktvke Takoe pelueHue
3aTpygHEHO HeOOCTaTOYHOCTbIO HEOOXoaMMbIX AaHHbIX. Bmecte ¢ Tem namenenus MNCP,
00yCnoBneHHble Hey4YTeHHbIMU (pakTopamMu, MOXHO paccMaTpuBaTbh KaK ClyYanHyto
PYHKUMNIO BPEMEHU N OLIEHNBATbL €€ C NMOMOLLbIO CTaTUCTUYECKUX MeToaoB [5], [6].

B.2 B kauecTBe xapakTepucTukn nameHeHus NMNCP MoryT cnyxmtb OTHOCUTESNbHbIE

oTkrnoHeHusa § oT YP Q(H) nnu Q(X)

- _Qu-QH,)

q"'_—Q(HM) : (B.1)

rae Qu, n Q(Hu) — NPB 1 pacxoa BoAabl, nornyyeHHbin no csaAsn Q(H) ana ypoBHS Hi,
3ahMKCMPOBaHHOIO BO BpeMsi U3MepeHUsi pacxoga BoAbl Qu, COOTBETCTBEHHO, M3/C.

B.3 [1ns oueHkn ogHo3Ha4yHoCTK 3aBucnumoctn Q(H) pekomeHayeTca ncnons3osaTb
KputepuanbHoe oTHoweHne aucnepcun F duwepa [19]. Ceasb Q(H) npusHaeTtcs

OAHO3HA4YHOWN, ecnu

Dq
F=— <F, (B.2)

roe Da — ancnepcust OTHOCUTESNbHbLIX OTKIOHEHUN (;
FKp — KPUTMYECKOE 3HaYeHne OTHOLEeHna ancnepcuin duwepa npyu 3agaHHOM YpOBHE

3Ha4YMMOCTM.
BennuuHa D; onpefensietcs no pesynbtatam oueHkn paccesiHus ceasm Q(H).
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N
-2 = 1 [Qu;- Q(H.)I?
Pa=i N"Z [QH)F 59

B.4 MNMorpelwHoCTb 3TOW OLEHKM B 3HAYUMTENbHOW CTENeHUM 3aBUCUT OT obbema
ncxogHom Bbl6opkn. OTHOCUTENBbHOE 3HaYeHNe NOrpPeLLIHOCTM U3MePEHNs pacxona BoAbl Gu
onpegensieTcss MeToAOM YacCTHbIX MorpewHocTen. [Ona Takoh OLEHKM K HacToswemy
BPEMEHN HaKoMnneHo OOonblIoe KOMMYECTBO MaTepuanoB, OTHOCALLMXCA K pPasfinyHbIM
dazam BOOHOrO pexuma u ans pasHbiM YCNoBUsM NpoTekaHnsa notoka. [1oaTomMy MOXHO
cuMTaTh, YTO AMCNEepCUs 6.2 OLEEHNBAETCS AOCTATOYHO HAZIEXHO B CTATUCTUYECKOM CMbICTe
n 6nmuska K 3HaA4YeHUI0 OUCNepCcUn reHepanbHOW COBOKYNHOCTW. CregoBaTernbHO, Mpu
BblBOpe KpuTepuarbHbIX 3Ha4YEHUIN OTHOLIEHNS aucnepcui duwepa 4onycTUMMO NpUHMMaTh
uMCno cTeneHen cBobodbl, OTHOCSLIEECS K OLEHKe 672, paBHbIM «w» (BECKOHEYHOCTW).
Takum obpasom, 3aBncumocTtb Q(H) gormkHa 6bITb NpM3HaHa 04HO3HAYHOM B TEX Crny4yasix,
Korga KputepumarnbHoe OTHoweHne (B.2) He npeBbllwaeT 3HayYeHUW pacnpegeneHms
duwepa Npm 3agaHHOM ypPOBHE 3HAYMMOCTM.

B.5 Kputnyeckume 3HadeHust oTHoweHus duwepa ona 5 %-Horo ypoBHS 3HAYMMOCTU
N pasfiM4HOro Ymcra U3MepeHun N nNpu ycroBun, eCcriv NPUHATO, YTO ANnHa BbIGOPKKN ANs

OLEeHKN &MQ paBHa o, NpuBeaeHbI B Tabnuue B.1.

T a6 nwnuy aB.1- Kputnyeckne 3HavyeHns napametpa Fep, Ana 5 %-Horo ypoBHS
3HAYMMOCTM

n-1 1 2 3 4 5 6 7 8 9 10
F 3,84 2,99 2,60 2,37 2,21 2,09 2,01 1,94 1,88 1,83
n-1 12 16 20 24 30 40 50 100 120 200
F 1,75 1,64 1,57 1,52 1,46 1,40 1,35 1,24 1,21 1,17

B.6 CornacHo npeanoxeHHOMYy Kputeputo Ona 5 %-HOro ypoBHSA 3HAYMMOCTU WU
yncna mamepeHui n = 31 3HaveHune Fyp paBHo 1,46. 3TO 03Ha4aeT, Y4To 3aBMcUMOCTb Q(H)
MO>XHO Npu3HaTb OOAHO3HAYHOW, eCiun gy < 1,467,

B.7 KputepunanbHoe oTHoweHne (B.2) gaet BO3MOXHOCTb CyauTb O BAmM3oCcTn unm
pasnuyun aucnepcuii Dy u T2, HO He No3BONSeT BbISBUTb HaNMuMe CUCTEMAaTUYECKON
COCTaBnAOWEN OTKNOHEHMN §. Mexay TeM U3BECTHO, YTO BO MHOMMX Criydasax gaxe npu
BbINOSTHEHUW KpUTEpUanbHOro oTHowweHus (B.2) pacxogbl BOAbl, UBMEPEHHbIE B PA3SIMYHbIE
B pasfiMyHble dpasbl BOOHOIO pexmnma, pacnosiaratoTcs no pasHble CTOPOHbI OCPEeAHSAOLLEN
KP. Hanpumep, Ha nogbeme nonoBoabs — npasee KP, nocne npoxoxaeHna makcumyma
pacxopa — nesee. MHoraa Habniogaetcs obpaTHas kapTuHa. py 3TOM OTKIOHEHMS G,
COOTBETCTBYWOLLME pasnNUYHbiM asaMm pexuma, UMeT MNPOTUBOMONOXHbBIE 3HaKW.
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OueBnAHO, YTO B TaKUX CUTyauusax Aaxe Npu BbINOMHEHUN KPUTEPUANbHOrO OTHOLUEHUS
(B.2) saBncumoctb Q(H) gormkHa 6bITb NpU3HaHa HEOAHO3HAYHOWN.

B.8 Noatomy Hapsigy C KpuTepumarnbHbiM OTHoweHueMm (B.2) ana  oueHkn
ofHo3Ha4yHocTU KP pekoMmeHayeTcs MCnosib3oBaTb HenapaMeTpu4ecknin Kputepum oueHKu
CrNy4arHOCTN BPEMEHHbIX PSA0B, B YaCTHOCTU, Hanbonee npocTon Ans 3TOro crnydas —
KpUTEPUIN OLIEHKM PSLAOB HA Cy4YanHOCTb C y4eTOM 3HAKOB OTKNoHeHuK [20]. BeinonHsaeTcs
aHann3 BPEMEHHbLIX PsSAOB OTKNOHeHun §(t), 3aduKcMpoBaHHblE B pasnunyHble ¢asbl
BoAHOro pexuma. Ecnn He HabniogaeTcsa cucTtemMaTMyecKoW COCTaBnAwowen B psgax
OTKIOHeHUN §(t), To oba 3HaKa («+» N «-») AOSMKHbI BCTPEeYaTbCA OAUHAKOBO 4acTo.

B.9 BpemeHHon psg §(t) cnegyet cumtaTb CriyvyarHbIM, €CIW YUCIIO 3IEMEHTOB
OAHOr0 3Haka, 3adMKCMPOBaHHbIX B Te4yeHue wuccrnegyemMonm asbl BOOHOMO pexunma,

rnonagaeT B crieayowme NHTepsarbi:

N0—1 N0+1
m, > Moot o, (B.4)

No—1 No+1
my <——+ |——. (B.5)

B.10 3asucumocTtb Q(H) npMsHaeTcs OAHO3HAYHOM B TEX Crny4YasX, Korga OTHOLWEeHWe
ancnepcun yaoBneTeopsieT kputepuio Puulepa npu 3agaHHOM YPOBHE 3HAYMMOCTW, a
oTHocuTernbHble OTKIIoHeHUst PB oT KP unu YP HocaT cnyydanHbii xapakTtep. NpoBepka
BPEMEHHbIX psaoB §(f) Ha Criy4anHOCTb BbINOSIHAETCA Ha OCHOBE HernapameTpu4ecKkoro
MeToda — KpUTepusi 3HaKoB.

Takas npouegypa [OMKHA OCYLWECTBNATbCA MNPU  OLEHKE OOHO3HAYHOCTU
3aBUCMMOCTW pacxodoB BOAbl U OT APYruxX, KpOMe YpPOBHEW BoOAbl, OnNpeaenstoLmnx
daktopoB. Ecnm cBasb Q(H) Ha ocHoBe cooTBeTcTBYyOWMX YP  npusHaeTtcs
HeoHO3HA4YHOW, yCTaHaBNMBAOTCA NPUYMHBLI ee 06yCcnoBmMBLLME U B COOTBETCTBUN C HUMMU
BblbupaeTcs agekBaTHbIM cnocob yyeTa CTOKa.

B.11 B cnyyae HapyweHusa HepaBeHcTBa (B.2) u Hecny4yarlHOCTM TpynnupOBKM
nocrnegosaTenbHocTn §(t), yctaHoBneHHon no (B.4) n (B.5), KP Q(H) wnn YP cnegyet
cynTaTb HEOAHO3HAYHBIMU, AWMU NLWb NepBoe nNpubnmxenne ans EPB.

B.12 Ha ocHOBe aHanuM3a BpEMEHHbIX PALOB OTKIOHEHUMW §(t) npuHMMaeTcs
OKOH4YaTefNlbHOE pelleHne O BblaeneHun §as3oBO-04HOPOAHBIX MEPUOAOB, B TeyeHue
KOTOPbIX OOMMKHbI UICNOSb30BaTbCS pasfiMyHble cnocobbl ydeTa cToka. Kputepui n ycnosus
ogHo3Ha4vHocTh (B.2), (B.4), (B.5) cnyxaT OCHOBHOM Mpeanochbinkon Bbibopa meTtoda u
OLIeHKM TOYHOCTW rMOpOMETPUYECKOrO y4eTa CToKa.
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Mpunoxexnune I
(pekomeHayemoe)

Mpumep BLIGOPaA Hauny4wen annpoKkcuMaLumm
3aBMCUMOCTM pacxonoB OT YypOBHeN BoAbl

.1 PaccmoTtpum anroputm BblbOpa aHannTU4eCcKon 3aBMCMMOCTH,
annpokcumupytowen MKP ana M1 m.ct. KanTermp Ha peke Kantermp (nputok CasHo-
LyweHckoro BogoxpaHmnuila).

.2 0na nonydeHWa aHanuMTMYecKoM 3aBMCUMOCTM pacxogoB OT YypOBHeW BoAbl
NUcnonb3oBanucb AdaHHble HabnogeHun 3a MHoroneTHuh nepuog no 2011 rop
BKMOUMTENbLHO. [ANga nccnegyemoro ctBopa 6bin BbINOMHEH aHanM3 MHOIMONETHUX OaHHbIX
06 MPB n nomny4eHbl 3aBMCUMMOCTM pacxofoB OT YpPOBHEW BOAbl U UX aHaANUTU4YECKMUE
npencTaBneHus, pekomeHayemble A5 pacyeTa onepaTuBHbIX 3HAYEHU pacxodoB BOAbI.
AHanM3 MHOrofieTHUX AaHHbIX nokasan, yto ana Ml p. Kantermp — m.cT. KaHTernp Bce
rogosble 3aBncumocTn Q(H) octaroTca ogHo3Ha4YHbIMKM 3a Becb nepuog ¢ 2000 no 2011 rog.

(pycyHok I.1).

H.cmM  MHoronetHas kpueas pacxofos sods pladterkp -mcr Kanterup

720 . . : . : . : . . X =

690

SR N N

BB0 1 1 | 1 | I =

630] T

600

%

570

540

510

480

450

0 50 100 150 200 250 300 350 400 450 500 550 600 Q,MmC

PucyHok .1 — 3aBucMMOCTb pacxofoB BOAbI OT YPOBHEMN,
p. KaHTernp — m.ct. KaHTterup
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.3 Havnyywas annpokcumaums MKP nonydyeHa MeTooOM MOSIMHOMUANbHOU
perpeccum ¢ orpaHn4YeHnsiMn B Buae nonnHoma 4-in crenenn. Ero napameTtpbl npuBegeHbI
B Tabnuue M.1. OrpaHnyeHne 3agaHo Ha 3Ha4YeHne pacxoga Bogbl Npu ypoBHe Huvsw = 4,13
M Hag «Hyrnem» nocta. KavecTBo annpokcumauuu oueHuMBaeTCca napameTpamu,

npeacTaBneHHbIMU B NOCnegHUx Tpex rpadax tabnuupi I.1.

T ab6nwuuy arl.1-Tlapametpsbl 3aBucumoctn Q(H), I'M p. Kanternp — m.cT. KaHTtermp
3a 2000 — 2011 roabl

OrpaHu4yeHus
[wnana3soH MapameTpbl KP P % —
o no mg, g5
YPOBHEW BOAbI, 5 R* i 2
M ao ai az as as H, m ! 0 0

M3/
OT1 4,76 po 7,18 | 2536,1 | 2225,3 | -700,78 | 91,892 | -4,608 4,13 0,01 {0,994 | 0,01 5,25

* R — MHOXXECTBEHHbIN KO3 PULMEHT KOppenauun (BormkeH ObiTb HAMBONbLLKM).
** Mg — 3HAYEHNe MaTEMaTUYECKOTO OXMOaHNSA OTHOCUTENbHBIX OCTATKOB PErpeccum

(AomkHO ObITb B6IIM3KO K HYIHO).
*** 04 — CpeaHeKkBagpaTUYeckoe 3Ha4YeHe OTHOCUTENbHBLIX OCTATKOB perpeccum

(AOMKHO ObITb HAMMEHBLLMM).

OcHoBHOWM npeanocbkon Ans Bbibopa mMeToda rMopoMeTPUYECcKoro yyeta croka
CNYXWUT OU€eHKa OAHO3HAYHOCTM 3aBMCUMOCTU pPacxXodoB OT YPOBHEW BOAbl, KOTopas
BbINOSTHAETCH Ha OCHOBE CpaBHEHWUA OUCNEPCUM OTHOCUTEMbHbIX OTKNOHeHun WPB ot
OCPEeaHSAILWEN KPUBOM U OUCNEPCUM CrydaurHbIX MOrpeLHocTen N3MepeHNa pacxonoB
BOAbI MO anroputMy, ONMCaHHOMY B npunoxeHun B. B cooTBeTCTBUM C 3TUM anropuTtMoMm
nonydyeHHas MKP npusHaHa opgHo3HayHou. [Npun anvHe coBokynHoctn WPB n = 178
AMCnepcrs OTHOCUTENbHBIX OTKMOHeHUI cocTasuna Dy = 0,0028, ancnepcuna crnyvanHbIx
NOrpeLHoOCTEN U3MEPEHUS pacxogoB BoAbl Npu cBobogHom pycne B crtBope [T1
p. Kanterup — m.cT. Kanternp a2 pasHa 0,0036, a kputepuin duwepa F no (B.4) paseH 0,75

npu 3HayeHuu Fyp, paBHom 1.17.
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MpunoxeHune [
(pekomeHayemoe)

Mpumep KyCOYHO-NONMMHOMMaNbLHOW anNpPoKCUMaLun
3aBUCUMOCTU PacxonoB OT YpOBHel BoAbl

1.1 PaccmoTpumMm npumep WCMoMb30BaHUS anropytmMa KyCOYHO-NOSIMHOMUAaNbHOM
annpokcumauum Ons nonydeHns aHanutudeckon 3asucmmoctn Q(H). C atonm uenbto
Bo3bmeM MKP ans cteopa [Tl p. Jlaba — x. doryxueB 3a nepuog ¢ 2003 no 2006 rog.
YpooBneTBopuTenbHyo annpokcumaumio Q(H) oagHonm KpmBOoM BO BCEM [uanasoHe

M3MEHEHNA YPOBHA BOAbl NOJTY4YUTb HE yOal10Cb, Kak BUOAHO U3 PUCYHKa 0.1,

H. MHoroneTHAR KpMBanA pacxogoe Bogbl. pflaa - x.[oryxues
510
<2003
® . o
48D * 2005
& 2006
450 47/
420 . /ﬁg/'-’/
4
390 - .{-:(
260 Ji'/:/o“ .
-
330 23
300
270
24H
210 uQ, mic
1] 100 200 300 400 500 600 F0o 800 |

PucyHok [1.1 — MKP B ctBope I'T1 p. JTa6a — x. Joryxues 3a 2003 — 2006 rogbl

[.2 B cBs3n ¢ 3TUM cnegyeT BblAennTb ABa AvanasoHa YPOBHEW, ONA KaX4oro u3
KOTOpbIX Nnoabupaetcsas CBOA MOMMHOMMAnNbHass 3aBUCMMOCTb. [lepBOHa4anbHO Mo
MHOFOMIETHUM [aHHbIM B T[PaHWYHOM TOYKE HM3LWeEero HabnwaeHHOro YPOBHS BOAbI
Husw = 210 cm (2,1 M) onpeaeneHo 3HadeHne pacxoda Boabl, paBHoe 15,0 m3/c, koTopoe
N BbINIO NPUHATO B KaYeCTBE OrpaHnYeHns Ha nonoxeHune kpneon Q(H) B aTon TouKe.

[.3 MeTogom noOnMHOMMANbHOM perpeccun € orpaHnvyeHnMsaMu 6bino  NosyyYyeHo
ypaBHeHne Q(H) B ananasoHe ot 2,4 go 3,20 M Hag «Hyrnem» nocrta, napamMmeTpbl KOTOPOro
npusegeHbl B nepBon cTtpoke Tabnuubl [O.1. 3atem no nonyvyeHHomy YP Bbl4MCNEHO
3Ha4yeHune pacxoaa Boapbl B Touke H = 3,20 M Hag «Hynem» nocta (Qs20= 156 m%/c), koTopoe
ObIN10 3a4aHO Kak OrpaHu4eHne Npu annpokcuMaumm KpuBon B ananasoHe ot 3,21 0o 4,95

M Hag «Hynem» nocTta. [lanee metogomM nonnMHoOMManbHOU perpeccun ¢ orpaHn4eHnAMn
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Ob110 nony4eHo ypaBHeHne Q(H) B amanasoHe ot 3,21 go 4,95 m Hag «Hynem» nocra,
napamMmeTpbl KOTOPOro NpMBeAEHbI BO BTOPOW cTpoke Tabnuubl [.1.

3aBucumoctb Q(H), nonyvyeHHas MeTO4OM KyCOYHO-MOSIMHOMUWANbHOW perpeccum ¢
NCrnonb30BaHWEM arnroputma, onuUcaHHOro B npunoxeHuu b, npeacraBneHa Ha pPUCYHKe
[.2. Ee kayecTBO oueHMBaeTcsa napameTpamu, nNpeactaBneHHbIMU B MNOCNEOHUX Tpex

rpadpax Tabnuubl A.1.

H. cr MHoroneTHAA kpUBaA pacxogoE Boghl. pJSflaba - x.Joryxues
510

480 "
|

2003
2004
2008
2008

L N B e

450 .
o
420 o %

*
290 {'l)/g/.v‘
-”

3k0

230
200

270

240

LQ, mifc
0 100 200 300 400 RO0 B00 700 |

210

PucyHok [1.2 — MHOroneTHAa 3aBUCMMOCTb pacxooB BOAbl OT YPOBHEN
B cTBOpeE p. JTaba — x. [loryxwnes,
nony4eHHass METOAOM KyCOYHO-MONIMHOMUANbHOW perpeccum

Tab6nwuuad.1-apametrpbl MKP B ctBope I'T1 p. JTaba — x. [oryxues

MKP, [vanason MapameTpol KP OrpaHnyeHus
I'IepI/lO,El, 9 no m~,** 0-~,***
y YPOBHe R* N 4
HabnogeHun, BOabI. M H Q. w¥ % %
roabl abl, ao a1 az , M , M°/C
012,42 po 3,20 | 290,26 |-301,41(81,1120, 2,10 | 15,0 |0,943| 0,03 | 6,08
2003-2006
Ot 3,21 no 4,95 |-819,74 | 308,40 |-1,2867| 3,20 154 |0,995|-0,02| 4,70

* R — MHOXECTBEHHbIN KO3(PUUNEHT Koppenaumm (GomkeH 6biTb HanbonbLLKM).
** Mg — 3HAYEHME MaTeMaTUYEeCKOro OXMaaHNs OTHOCUTESbHBIX OCTATKOB Perpeccum.

*** 05 — cpefHekBaapaTUYeckoe 3HaYeHe OTHOCUTENbHbIX OCTATKOB PErPECCUN.

1.4 Ha pucyHke [1.3 npuBeaeH rpaduk pacnpeneneHms OTHOCUTESbHbLIX OTKIIOHEHUI
g UPB (McxogHOM COBOKYMHOCTU OA@HHbBIX) OT MOSTYYEHHOW C UCMOSNIb30BaHMEM KYCOYHO-
NofIMHOMWANbHOW annpoKcuMaLumMn 3aBUCMMOCTN BO BCEM Mana3oHe N3MeHEHNSA YPOBHEN
BOAbl, KOTOPbIN yKa3blBaET Ha TO, YTO annpoKCcMMaL s BbIMOSIHEHA ONTMMaribHbIM 06pa3om.
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1 — gnsa MKP, annpokcumupytoLen To4ku guanasoHa ot 2,42 oo 3,20 m,
2 — pna MKP, annpokcumupytoLen Touku guanasoHa ot 3,21 0o 4,95 m

PucyHok [1.3 — N'pacmk 3aBUCUMOCTN OTHOCUTESIbHBIX OTKITOHEHUI § OT YPOBHEW BOAbI
ana MKP B ctBope [T1 p. Jlaba — x. JoryxuneB 3a nepuog ¢ 2003 no 2006 roa
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MpunoxeHune E
(pekomeHayemoe)

Mpumep onepaTMBHOIro y4yeTa CTOKa B YCITIOBUSIX CBOOOAHOroO COCTOSIHUA pycna

E.1 Pacyer onepaTuBHbIX 3HA4YeHUW pacxodoB BOAbl C  UCMNOMb30BaHUEM
OTHOCUTESbHbIX OTKIIOHeHUU VPB Tekywero roga ot npuHaTon onopHon KP paccmoTpum
Ha npumepe ctBopa [Tl ctaHuua (cT.) Jlapoxckaa Ha peke Kybanb. Ha pwucyHke E.1
npegcrasneHa MKP anga atoro ctBopa 3a nepuog ¢ 1994 no 1999 rog. Kak BuaHo, aTa
3aBUCMMOCTb MOXET CYMTaTbCA OAHO3HAYHOW M annpoOKCUMUPYETCS KPUBOK, ONUCLIBAEMOM

ypaBHEHVEM

Q=-0,5948H? + 23,426H? - 53,057H - 75,829 (E.1)

[nanasoH ypoBHen Boabl oT 3,7 go 7,05 M Hag «Hynem» nocTa.
E.2 OTa 3aBMCUMMOCTb WUCMONb3yeTcss [Afs pacyeToB OnepaTUBHbLIX 3HaYeHUNn

pacxogoB BoAbl 3a nepuog oTkpbiToro pycna s 2000 roay.

H. cm
720
680 - =
*,

MHoroneTHAA KpHBaA pacxoaooB BOAbl. p.KyGaHb - cT.flapoxckasn

1594
@

13495

1996
1997
19498

OO0 ®e® 0O

640

1999

600

560
520

480

440
4004

360 Q, M3fc
0 S50 100 150 200 250 300 350 400 450 500 550

PucyHok E.1 — MKP B ctBOpe 1 p. KybaHb — cT. Jlagoxckas
3a nepuvog 1994 — 1999 roabl

E.3 B Tabnuue E.1 npeacrtasneH dparMeHT pacdeta onepaTtuBHbIX 3HadeHun EPB

3a nepuog oTkpbIToro pycna 2000 roga.
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T ab6nwuu akE.1-Tlpumep pacyeta onepaTUBHbIX 3HAYEHUIN PAcXoA0B BOAbI B CTBOpE

M p. Ky6aHb — cT. Jlagoxckaa 3a nepuog oTkpbiToro pycna 2000 roga

:%ZZZ’ H, m %,(;2 Qu, M3c a, a, Qon, M3 | Qpt, M¥C 0, %
1 2 3 4 5 6 7 8 9
20.05 4,65 124 - - -0,0081 123 114 -7,5
21.05 4,62 120 - - -0,0081 119 110 -7,9
22.05 4,62 120 - -- -0,0081 119 110 -7,9
23.05 4,61 119 - - -0,0081 118 108 -8,6
24.05 4,64 123 - - -0,0081 122 112 -8,1
25.05 4,61 119 - - -0,0081 118 108 -8,6
26.05 4,65 124 - - -0,0081 123 114 -7,5
27.05 4,83 147 - - -0,0081 146 138 -5,6
28.05 5,02 173 - - -0,0081 172 165 -3,8
29.05 5,25 205 - - -0,0081 204 197 -3,2
30.05 5,61 259 - - -0,0081 257 250 -2,6
31.05 5,66 266 252 -0,054 | -0,0081 264 257 -2,8
01.06 5,96 314 - - -0,0472 299 304 1,6
02.06 6,42 392 - - -0,0472 373 377 1,0
03.06 6,63 429 - - -0,0472 409 411 0,6
04.06 6,88 474 451 -0,049 | -0,0472 452 449 -0,6
05.06 6,74 449 - - -0,0517 425 428 0,6
06.06 6,71 443 - - -0,0517 420 424 0,9
07.06 6,83 465 - - -0,0517 441 443 0,4
08.06 6,97 491 - - -0,0517 466 467 0,3
09.06 7,18 531 - - -0,0517 503 499 -0,8
10.06 7,22 538 504 -0,064 | -0,0517 511 504 -1,3
11.06 7,23 540 - - -0,0565 510 507 -0,5
12.06 7,26 546 - - -0,0565 515 512 -0,6
13.06 7,10 515 - - -0,0565 486 491 1,0
14.06 6,54 413 - - -0,0565 389 396 1,7
15.06 6,02 324 - - -0,0565 306 313 2,4
16.06 5,74 279 - - -0,0565 263 269 2,2
17.06 5,73 277 - - -0,0565 262 268 2,4
18.06 5,56 251 - - -0,0565 237 242 2,1
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OkoH4vyaHue Tabnuubl E.1

Hama H, m %’(gg Qu, m%c a, 4 ?/,2/’2 Qpt, m%c 0, %
1 2 3 4 5 6 7 8 9
19.06 5,55 250 - - -0,0565 235 241 2,3
20.06 574 279 248 -0,111 -0,0565 263 269 2,2
21.06 6,09 336 - - -0,0874 306 324 5,8
22.06 6,55 415 - - -0,0874 378 398 52
23.06 6,46 399 - - -0,0874 364 384 55

MpnmeyvyaHuns
1 B rpadpy 3 3aHOCATCA 3HAYEHUS pacxodoB BOAbI, paccymTaHHble no ypaBHeHuto MKP Q(H) ans
KaXKQoro exeqHEeBHOro YpoOBHS BOAbI.
2 B rpadpy 5 Ha paty kaxgoro odepegHoro MIPB 3aHocATCS OTHOCUTEMbHbIE OTKMOHEHWS,
paccymTaHHble no cdopmyre (9).
3 B rpadpe 6 npeacraBneHbl OTHOCUTENMbHbBIE OTKIMOHEHWS, paccynTaHHble no dopmyne (24) no
AaHHBbIM OBYX MOCNEeAHMX WM3MEpPEHUN pacxofoB. IDTO 3HAYEHMe IKCTpanonupyeTcs A0 CreayoLwero
n3MepeHnst pacxoaa.
4 B rpadyy 73aHOCATCHA OnepaTUBHbIE 3HAYEHMS PacxodoB, paccumTbiBaemMble no copmyrne (8).
5 B rpadby 8 3aHocaTcs EPB, paccuntaHHble No nctedeHun roga (PeXumHble OaHHbIE).

6 B rpacde 9 npuBeaeHbl pe3ynbTaTbhl pacyeTa eXeAHEBHbIX OTHOCUTESbHbIX MOrpeLlHoCTel
onepaTMBHOro y4YeTa cTokKa.

E.4 OTHOoCUTENbHbIE norpewHoCTn onepatuBHoOro y4dyeta CTOKa And npuMmepa,

npencraeneHHoro B Tabnuue E.1, He npeBbiwatoT 10 %. CnyyanHasa cpegHas owmbka no

ntoram 2000 roga coctasuna 10 %. [NonyyeHHble B pesynbTaTe pacyeToB PeEXUMHbIE U

onepartunBHble rm,qporpa(bbl CTOKa MNnoKa3aHbl Ha PUCYHKe E.2.

Pacxog sogbl Q, m¥c

600.0

500.0

8
5]
o

300.0

N
Q
o
Q

100.0

0.0

6 nex 25 AaHB 15 map 4 ma 23 voH 12 aer 1 oxT 20 HoA 9 aus

NaTa

1 — peXUMHbIR; 2 — onepaTuBHbIN; 3 — U3MEPEHHbIE pacxobl BOAbI

PucyHok E.2 — T'mgporpadbl ctoka B ctBope [T1-p. KybaHb — cT. Jlagoxckas
3a nepwuog ceobogHoro pycna 2000 roga
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MpunoxeHne X
(pekomeHayemoe)

Mpumep onepaTMBHOrO y4yeTa CTOKa B yCnoBusax aedopmMaumm pycna
C UCNONb30OBaHMEM MeToAa ONTUMANbHOW 3KCTPanonsuun

XK.1 PaccmoTtpum cnocob onepaTtMBHOIMO yyeTa CTOKa B YCroBusx Aecopmauunn
pycna C WCMoOfb30BaHMEM ONTUMAanbHOW 3JKCTPANonsauMm pPsiaoB  OTHOCUTESbHbIX
oTknoHeHun §(t) Ha npumepe M p. Ockon — ¢. HUHOBKA.

XK.2 MKP Q(H) B cTtBope IT1 3a npeaLiecTBytowmne rogbl NpeacTaBfieHa Ha pUCYHKE

XK.1 ypaBHeHue MKP ansa I'T1 p. Ockon — c. HMHOBKa nmeeT Bua;:

Q(H)= 4,4308 + 28,805H — 0,9984H2 + 1,7847H?. 0K.1)

H, cm
’ MHoroneTHss kpuBas pacxonos Boabl. p.Ockon - c.HuHoBKAa

500 o] O 1984
450 - o

@ 2003
400 @ 2005

O 2006
350 R s
SUG e / ® 2009

250
S
200 73.
150 4
100
@]
501
o Q wm3/c

0 40 80 120 160 200 240 280 320 360
PucyHok 2K.1 — MKP B ctBope I'T1 p. Ockon — ¢. HnHoBKa

MapameTtpbl MKP npueegeHbl B Tabnuue XK.1.
K.3Ons oueHkn xapaktepuctuk AK® no opmyne (9) paccuntbiBaloTCS
OTHOCUTESbHble OTKMOHeHUA OoT MKP u3mepeHHbIX pacxogbl BOAbl 3a pasfnuUyHble Mo

BOOHOCTU roabil. anMep TaKoro pacyeTta npmseaneH B Tabnuue XK.2.
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T a6 nwuuy aX.1-Tllapametpsl MKP B ctBOpE M1 p. Ockon — ¢. HuHoBKa

[lnanasoH MapameTpbl KpUBOW XapakTepucTunkm annpOKCMTiumm
MKP, rogbl YDOBHEH, M R Mg, ** o,
’ a’O al az a3 % %
1994,2000,
2002-2003, | OT 0,02 oo 4,89 | 4,4308 | 28,805 | -0,9984 | 1,7847 0,993 0,15 16,96
2005-2009

* R — MHOXXECTBEHHbIN KO3 PULMEHT Koppenaunn (4ormkeH ObiTb HanbonbLnm).
** Mg — 3HaYeHMe MaTemMaTU4eCcKoro OXnaaHna OTHOCUTENbHbLIX OCTATKOB PErPECcCUM.

Fork 0g — CpeaHeKBaapaTn4eckoe 3Ha4eHNe OTHOCUTESTbHBIX OCTaTKOB PErpeccui.

T a6 nwuuy aX2-Tlpumep pacyeta oTHOCUTENbHbBIX OTKNOHEHM NPB ot MKP B

ctBope M1 p. Ockon — ¢. HuHoBKa

Moo Yucno, mecsiy H m Qu, M¥c Q o MKP, m3c au

1994 25.03 1,84 58,0 65,2 -0,110
26.03 3,38 148 159,3 -0,071
29.03 4,89 339 330,1 0,027
30.03 4,80 309 317,1 -0,025
12.05 0,68 20,1 24,1 -0,167

2009 11.03 0,78 23,3 27,1 -0,141
12.03 1,22 34,2 41,3 -0,172
13.03 1,32 37,8 44,8 -0,157
14.03 1,50 442 51,4 -0,140
16.03 1,28 35,6 43,4 -0,180

K.4Tlo paHHbIM O cpedHerodoBbIX pacxogax BOAbl MpeawecTByWmMX neT
onpegensieTcsl BeNuUYnHa cpegHero pacxoga BoAbl 3a MHOronieTne, U B COBOKYMHOCTU neT
BbIAENATCA ManoBoAHble, cpeaHne No BOAHOCTM U MHOroBoaHble roga. CoctaBnawTcs
Tabnuubl OTHOCUTENbHBIX OTKNOHEHUI ONSA KaXgown rpynnbl et no dgopme tabnuubl XK.2,
nocrne 4Yero Asisi KaKaoro n3 Tpex psaaoB OTHOCUTENbHbBIX OTKITOHEHUI MPOU3BOANTCA pacyeT
AK® Ha pucyHke XK.2 npegctaBneHbl rpadukn AK® ons rpynn neT pasHom BOAHOCTM.

K5 [na kaxgoro m3 Tpex psgoB OTHOCUTESbHbIX OTKIOHEHUMW  BbIMUCNAKOTCA
3Ha4YeHus1 Mepbl NorpeLwHocTy nNo gopmyne (17).

Ana rpynn mManoBOAHbIX, CPeOHUX MO BOAHOCTM M MHOrFOBOAHbLIX JIEeT 3Ha4YeHus

ancnepcunn panoB OTHOCUTESIbHbLIX OTKITOHEHUN Jg OKa3alimcb paBHbIMKU COOTBETCTBEHHO:

0,050, 0,025 u 0,052. Mo atum gaHHbIM K no dopmyne (17) nonyyeHbl crneaywowme
3Ha4YeHUs Mep MOrpeLlHOCTU U3MepeHNa And Kaxgomn rpynnsl Nnet: Nvan = 0,08, nep = 0,16,
Nuror = 0,07.
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12 poreemrmmoeoees Tttt e

Koadgdpuumentroppeasuum, r

T, CyTHH

1 — ManoBOAHbIX; 2 — CPEAHUX N0 BOAHOCTU; 3 — MHOrOBOAHbIX

PucyHok XK.2 — AK® oTHOCUTESbHBIX OTKIOHEHWUIA AN rpynn NeT pasHoW BOAHOCTU

>K.6 PacueT onepaTuBHbIX 3Ha4YeHu pacxodos Boabl p. Ockon B cTBope ¢. HMHoBKa
3a nepuog cesobogHoro pycna 2010 roga npeacrtaeneH B Tabnuue XK.3.

Ha kaxagyto gaty B rpady 2 3aHOCATCA 3HAYEHUSA CpeHUX CYTOYHbIX YPOBHEN BOAbI.
B rpadpy 3 Ha gaTbl uamepeHun 3aHocsaTca 3HadeHuss VIPB. B rpady 4 nomeuatotcs
3HaveHus Q(Hw), paccumTtaHHble no MKP ans 3aHavyeHun cpeHMX CyTOYHbIX YPOBHEN BOAbI.
MapameTtpel MKP npegctaBnenbl B Tabnuue XK.1. B rpady 5 3aHeceHbl 3HayeHus
OTHOCUTEIbHbIX OTKNOHEHUN Gu Ha Aatbl IPB, BeluncneHHble no popmyne (9).

XK.7 nsa pacyeta BeCOBbIX KO3(PPUUMEHTOB ONTMMArbHOM 3KCTpanonauuun
HEObXoAMMO OnpefenuTb MHTepBasbl 7; MeXady M3MepeHusimu pacxonos Boabl. C aTon
Lenblo B COOTBETCTBMM CO CXEMOW WMHAOEKCHbIX 0003HayeHun no 6.5.5 (CM. PUCYHOK 2)
AOIMKHbI BbITb ONpeaerneHsb! crieayolme 3HaYeHns:

a) BpeMda B CyTKax OT faThbl fy, Ha KOTOpPy MPOM3BOAMTCS pacyeT onepaTMBHOrO

3HayeHus pacxoda BoAbl Ao AaTtbl nocregHero VIPB t,

01~ to - t1} ()KZ)

6) Bpemsi B cyTKax OT AaTtbl nocnegHero NPB t; ao natel npeanocneaHero VIPB t,

1=ty - by; OK.3)
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B) BpeMsl B CyTKax OT AaThbl fy, Ha KOTOPY NMPOU3BOAMTCS pacyeT onepaTMBHOMO

3Ha4yeHns pacxoga Boabl 4o gatbl npeanocneaHero NPB t,

792 = o1t T2 (K.4)

3HayeHns w1, 712 N 2 Ha KaXgble CYyTKU 3aHOCATCA COOTBETCTBEHHO B rpadbl 6, 7 n
8 Tabnuupbl XK.3.

K.8 Cnepytowmm atanom asndetcsa pacyeT AKD ang kaxxaoro 3HavYeHus w1, 712 U w2
no 3aBMCUMOCTAM, NpeacTaBfieHHbIM Ha puUcyHKe XK.2. 3HayeHus ryq, 2 WU oy Ha Kaxable
CYTKM 3aHOCATCSA COOTBETCTBEHHO B rpadbl 9, 10 n 11 Tabnuubl XK. 3.

BoaHocTb roga gormkHa onpeaensaTbes No NporHo3y. B HavanbHbIM Nepuog pacyeTta
BOOHOCTb onpegenseTcs no npegsigywemy rogy. B Hawem crniydae B HavanbHbIN nepuos
rog npu3HaH ManoBogHbIM (nepBoHavanbHO no npegbiaywemy 2009 rogy, a 3atem —
CpeaHuUM No BOOAHOCTM MO AaHHbIM pacdeTHoro 2010 roga).

)K.9 BecoBble koaghpuumeHTsl p, 1 p, onpeaensatotcs no dgopmynam (18) n (19)
ONTUMAasbHOW 3KCTPanonaumMm ¢ y4etom 3HadeHnin AK® r(z) cnydanHoro npouecca g(t) npu
COOTBETCTBYHOLUNX NapamMeTpax casura 7.

XK.10 BbinonHseTca  OueHKka MaTeMaTMyeckoro  OXWOAHWA  OTHOCUTENbHbIX
OTKNOHEHWA § NO WX ABYM MoOCrnedHuM 3HadeHusMm no copmyne (21). PesynbTaTbl
3aHocaATcs B rpadyy 14 tabnumupl XK.3.

>K.11 BbluncnaeTca aKCTpanonMpoBaHHOE 3HaYeHWe OTHOCUTESIbHOMo OTKMOHEHUS
no goopmyrie (18), koTopoe Ucnonb3yeTcs Ana pacyeta onepaTUBHbIX 3HAYEHUN pacxodoB
BOAbI BNSOTb A0 CrieayoLlero usMepeHnsi pacxoga Bogbl.

NHorga B pacyeTax NpuUxoguTCst OnMpaTbCHa TOMbKO Ha OOHO nocrefHee 3HadyeHue
MPB. 3T1o cnyyaetcsa, Hanpumep, Npu peakMx WU3MEPEHUsIX pacxO4oB BOAbl, KOTOpble
00yCnoBnMBaloT Masny KoppensumMoHHY CBA3aHHOCTb OTKNOHeHUn oT YP. B aTom cny4vae
HeobXxoanMble XapaKTepPUCTUKM BbIYMCNAOTCA No popmynam (23) u (24).

XK.12 PacueT onepaTnBHbIX 3HAa4YEHWI pacxofoB BOAbl Ha Kaxable cyTku (rpada 17)
nponsBoauTca no opmyne (8).

XK.13 OtHocuTenbHble norpewHocty EPB  (rpadpa 18) oueHuBatotcs nytem
CpaBHEHNA pacCYMTaHHbIX ONepaTMBHbIX 3HAaYEeHUI PAacXOA40B BOAbl U PEXUMHBIX AAaHHbIX O

EPB, nonyyeHHbIx no ncreyeHum roga (rpadpa 16) no coopmyne
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Quni- Q
Sorn t = % 100, 0K.5)
pt

roe Sy ¢ — OTHOCUTENbHAA NOrPeLLHOCTb pacyeTa onepaTMBHOIO pacxoda BoAbl Ha AaTty t;
Qo ¢ — 3Ha4YeHue ornepaTMBHOrO pacxoda BoAbl, paCCYMTAHHOIo Ha aary t;
Qy; — 3Hayenne EPB Ha paty t, mony4yeHHoe no wcteveHwun roga (M3 PexXUMHbIX

AaHHbIX).

CJ'Iy‘-laIZHaFI cpegHekBagpaTtnuveckasa norpewHoCTb onepartuBHOro yyvyeta 3a BeECb
nepmnoa paccymtbiBaeTCA no cbopmyne

N
Oupy = _Z1N ot OK.6)

roe N — KonnyecTBO YnNeHoB psaa.

CnyvanHas cpegHekBagpaTudeckas MNOrpelHoCTb OnepaTMBHOIO Yy4yeTa CToka
p. Ockon B cTBOpPE €. HMHOBKa 3a nepuog ceoboaHoro pycna 2010 r. coctasuna 6,5 %.
XK.14 Mpumep onepaTUBHOIO yvyeTa CToKa 3a nepuop csoboaHoro pycna 2010 roga

ana M p. Ockon B cTBOpE €. HMHOBKa npeacTtaeneH B Tabnuue XK.3.

Ha pucyHke XK.4 npeacTaBneHbl PEXMMHbBIN 1 onepaTtuBHbIN rngporpadbl p. Ockon
B cTBOpe c. HnHoBKka 3a nepuog ceobogHoro pycna 2010 r.

AU )]
o o o

Pacxoa, Boabl Q, M*/c
w
[e]

22 AHB 13 map 2 maii 21 nroH 10 asr 29 ceH 18 HoRn
AaTta
1 -——— 2 o 3

7 AaHB

1 — pexXuMHbI; 2 — onepaTuUBHbIN; 3 — USMEPEHHbIE pacxobl BoAbl

PucyHok XK.4 — 'vgporpadbl ctoka p. Ockon B cTBOpe
c. HnHoBka 3a nepuog cesobogHoro pycna 2010 roga
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MpunoxeHne U
(pekomeHayemoe)

MpuMepbl onepaTMBHOro y4yeTa CTOKa B OCEHHUM
U BECEHHUI NnepexoaHbie nepuoabl

1.1 OnepaTuUBHbLIN y4€T CTOKa B OCEHHEee-3MMHUM NepexoaHbLIN nepuoa

N.1.1 MeToguka pacyeTa onepaTUBHbIX 3HAYEHUA PacxodoB BOAbl B rnepexofHble
nepuoabl C UCMOMb30BaHMEM 3aBUCUMOCTU M3MeHeHust NCP oT Hakonusluencs CyMmbl
TemnepaTypbl Bo3gyxa, nsnoxeHHasa B 6.6.1, 6oina onpobosaHa anga psga 1 Ha pekax
Cubupwn.

N.1.2 PaccmoTpum nogpobHee anroputm pacyeta ansa 11 c. JlokoTb Ha peke Anen
(AnTanckmn UMMC) aona oceHHe-3aumHero nepuoga 2005 roga, pesynbtaTbl pacyeTta no
KOTOpOMY npencTaBneHsbl B Tabnvue W.1.

.1.3 B kayecTBe onopHoun Asist onepaTmMBHOro yyeta ctoka B 2005 rogy npuHata KP

2004 roaa, anrnpokcnMmpoBaHHan aHanuUTU4eCcKon 3aBUCMMOCTbIO

Q =9,9278H%*+37,282H-18,662. n.1)

N.1.4 na nonyvyeHns pacyeTHbIX 3aBUCUMMOCTEN UCMNONb30BaNUChb [[aHHble
HabnaeHun B oceHHe-3uMHMn nepuog 2004 roga, npeacTtaBneHHble B rpadax 1, 2, 3, 4, 7
Tabnuubl N.1.

N.1.5 o YP (M.1) paccuuTbiBanucb pacxoabl, 3aHECEHHble B 5-t0 rpadyy Tabnuubl
N.1. 310 ke YP B ganbHenwem ncnonb3oBanochb U Afsi pacv4eToB onepaTuBHbIX PpacxoaoB
BOZbl 3a OCEHHe-3uMHUIM nepuog 2005 roga.

N.1.6 OTHOCUTENbHbIE OTKNOHEHUS, 3aHECEHHble B 6-0 rpady Tabnuubl W.1,
paccunTbiBanuck no dopmyne (9) ans kaxgoro NPB.

N.1.7 HapacTtaiowme cymmbl OTpuUaTeNbHbIX TeMnepaTyp paccyuTbiBasiuChb,
HauYnMHaa OT nMepBOM OTpuuaTENbHOM TemnepaTtypbl, NpealecTBYWeENn MOsBIEHUIO
negsiHbix obpasoBaHuMM W 3aHocunucb B 8-t0 rpacdpy Tabnuubl W.1. B rpacde 9
NPOU3BOAMINCE pacyeTbl, Heobxoanmble AN NOCTPOEHUS 3aBUCUMOCTH (32).

1.1.8 [Ins NocTpoeHust NIMHEMHOW 3aBUCUMOCTU No ¢opmyrne (32) Heobxoanmo
BolbpaTb ABe Touku. [lepBas TOYKka [OMmKHA COOTBETCTBOBATb OTHOCUTENbHOMY
OTKINOHEHUI G, paccumTaHHoMy ana nocnegHero VIPB, npeflecTsylowero nosiBlieHUIO

oTpuuaTenbHbIX TemnepaTyp Bo3adyxa W neasiHbix obpasoBaHuid. B paccmatpuBaemom
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npumepe 3TO pacxod, U3MepPEHHbIN 3 HOABPA NPU He3HaYUTENbHbLIX NeoBbIX ABNEHUAX
(cano, 3abeperu), He Oka3biBaOLLMX 3HAUYUTENBHOIO BNnsHNA Ha MNCP. PaccunTtaHHoe Gu Ha

3Ty pgaty pasHo -0,017.

T abnwuuyaWl- [JaHHble HabnogeHun B ctBope 1 p. Anen — c. JIokoTb 3a OCEHHe-

3umHun nepuog 2004 roga n pacyeTbl, HeobxoaMmble 451 NOCTPOEHUS 3aBUCUMOCTH (32)

Yucno,

3 3 ~ o Hapacr.
LTL-le_cl:\;l‘kl/l CBO H,m | Qu M¥c | Q(H), M¥c d, t, °C CyMMbI £, °C T torpl
1 2 3 4 5 6 7 8 9

30.10 0,77 15,1 15,9 -0,052 3,3

31.10 CroBoaHoe pycno 0,77 - 15,9 - 15

01.11 0,77 - 15,9 - 0,0

02.11 0,76 - 15,4 - -2,8 -2.8 1,7
03.11 Cano, 3abeperu 0,72 13,1 13,3 -0,017 -5,56 -8.3 29
04.11 0,70 - 12,3 - 2,0 -6.3 25
05.11 CroBoaHoe pyeno 0,69 - 11,8 - 0,5 -5.8 2,4
06.11 0,69 - 11,8 - -0,3 -6.1 2,4
07.11 0,72 - 13,3 - -2,5 -8.6 2,9
08.11 0,72 - 13,3 - -4,5 -13.1 3,6
09.11 3abeperu, cano 1,11 - 35,0 - -5,0 -18.1 4,2
10.11 1,18 - 39,2 - -4,0 -22.1 4,7
11.11 0,92 - 24,0 - -0,5 -22.6 4,7
12.11 0,94 - 25,2 - -2,5 -25.1 5,0
13.11 0,94 - 25,2 - -4,8 -29.9 55
14.11 0,94 - 25,2 - -5,0 -34.9 5,9
15.11 0,93 - 24,6 - -5,3 -40.2 6,3
16.11 0,93 - 24,6 - -2,78 -43.0 6,5
17.11 0,86 - 20,7 - -2,5 -45.5 6,7
18.11 0,82 - 18,6 - -3,5 -49.0 7,0
19.11 0,79 - 17,0 - -1,5 -50.5 7,1
20.11 3a6epern 0,77 - 15,9 - -0,8 -51.3 7,1
21.11 0,77 - 15,9 - -2,5 -53.8 7,3
22.11 0,77 - 15,9 - -3,8 -57.6 7,6
23.11 0,74 - 14,4 - -5,0 -62.6 7,9
24.11 0,73 - 13,8 - -6,5 -69.1 8,3
25.11 0,71 - 12,8 - -6,5 -75.6 8,7
26.11 0,71 - 12,8 - -2,3 -77.9 8,8
27.11 0,73 - 13,8 - -1,5 -79.4 8,9
28.11 0,76 - 15,4 - -1,0 -80.4 8,9
29.11 0,77 - 15,9 - -2,5 -82.9 9,1
30.11 0,77 - 15,9 - -6,0 -88.9 9,4
01.12 0,77 - 15,9 - -4,0 -92.9 9,6
02.12 0,77 - 15,9 - -15,5 -108.4 10,4
03.12 0,90 - 22,9 - -6,5 -114.9 10,7
04.12 Cano, 3abeperu 0,89 - 22,4 - -4,8 -119.7 10,9
05.12 0,88 - 21,8 - -3,5 -123.2 11,1
06.12 0,87 - 21,3 - -4,8 -128.0 11,3
07.12 0,83 - 19,1 - -6,3 -134.3 11,6
08.12 Nenocras 0,83 - 19,1 - -4.8 -139.1 11,8
09.12 HENOTTHbIA 0,82 - 18,6 - -3,0 -142.1 11,9
10.12 0,82 - 18,6 - -3,5 -145.6 12,0
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OkoH4vyaHue Tabnuubl N.1

— CBO H 3 H), Mm%/ g t °c | Hapacr.

:\ﬁﬁa M | Qu M¥c | Q(H), m¥c d, , CyMMBI 1, °C | tompl
1 2 3 4 5 6 7 8 9
11.12 0,82 - 18,6 : 3,8 ~149.4 12,2
12.12 flenocras 0,82 - 18,6 ; 1,0 -150.4 12,2
13.12 Bg;gﬂ;”ﬁt"ﬁy 0,82 ; 18,6 ; 4,0 154.4 12,4
14.12 0,82 ; 18,6 ; 4.8 -159.2 12,6
15.12 0,84 ; 19,7 ; 11,0 170.2 13,0
16.12 087 | 123 213 0,422 | -17,0 -187.2 13,7
17.12 0,87 ; 213 ; 4.0 191.2 13,8
18.12 0,88 - 21,8 - 9,3 200.5 14,1
19.12 0,88 ; 21,8 ; 175 218.0 14,7
20.12 0,88 | 122 21,8 0,441 | -19,0 237.0 15,4
21.12 0,89 ; 22.4 ; 243 261.3 16,1
2212 NepsHori 0,90 - 22.9 - 23,0 284.3 16,8
23.12 MOKPOB C 0,93 - 24,6 - -30,0 3143 17,7
24.12 NONbIHbSAMMN 0,93 - 24,6 - -23,3 -337.6 18,4
25.12 0,93 - 24,6 - 18,5 -356.1 18,8
26.12 0,03 ; 24.6 ; 223 378.4 19,4
27.12 0,03 ; 24.6 ; 32,0 410.4 20,2
28.12 0,94 ; 252 - 29,5 ~439.9 21,0
29.12 0,95 - 257 - 20,0 ~459.9 21,4
30.12 0,98 | 136 27.4 -0,504 | -17,0 ~476.9 21,8
31.12 0,08 ; 27.4 ; 9,5 ~486.4 22,0

B kayecTBe BTOPON TOYKM AN1S pacyeTa 3aBucumMocTu (32) 6epeTcst OTHOCUTENBHOE
OTKINOHEHWe, paccynTaHHoe ANnA pacxoda BOAbl, UIBMEPEHHOro yxe npu negocrtase (16
aekabps). B pesynbtate nocTpoeHus nosydYaemM NIMHENHY 3aBUCMMOCTb B BUAE MPSIMOWN
nMHUM (ganee — npsmas), NPeacTaBfeHHYK Ha pucyHke W.1, koTopas onucbiBaeTcs

ypaBHeHuem (M.2).
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PucyHok .1 — 3aBMCUMOCTb OTHOCUTENBHbLIX OTKITOHEHWI ( OT KOPHSI KBAApPaTHOroO
N3 MOAyNs HapacTalowen CyMMbl OTpuLaTeribHOM TeMnepaTypbl BO3ayxa
ana T p. Anen — c. JlokoTb 3a oceHHee-3umMmHun nepunog 2004 roga
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pacxo4oB BOAbl 3@ 0CeHHe-3uMHuI nepuog, 2005 roaa.

g,= -0,03768 / |>torp| + 0,0908.

1.1.9 3aBucumocTtb (M.2) ucnomnb3dyeTca ONA pacyeToB OnepaTMBHbLIX 3HAYEHUN

(1.2)

T abnwnuy al2 - Pesynbtatel pacdeTa onepaTUBHbIX 3HAYEHUN PacxXo4oB BOAbI

onsa ' p. Anen — c. JIokoTb 3a oceHHe-3uMHUI nepuog 2005 roga

Yucno, HapacTt

oot | cBO Mo | 3u |l QO e | e \/E G | o | e | 5%

M t, °C
1 2 3 4 5 6 7 8 9 10 11 12

01.11 0,74 - 144 | 15 - 14,0

02.11 0,69 - 11,8 | 15 - 11,3

03.11 068 | 11,8 | 11,3 | -1,3 0 0,046 10,7

04.11 0,74 - 14,4 | -4,5 - 15,0 | 14,0 | -6,8
05.11 0,75 - 149 | 33 - 156 | 14,6 | -6,2
06.11 0,74 - 144 | 35 - 150 | 14,0 | -6,8
07.11 0,74 - 144 | 23 - 150 | 14,0 | -6,8
08.11 CBgsgﬁgoe 074 | - 144 | 18 | -18 13 - 150 | 140 | -6.8
09.11 0,74 - 144 | -2,0 -3,8 1,9 - 150 | 14,0 | -6,8
10.11 0,74 - 14,4 | -1,0 -4.8 2,2 - 150 | 14,0 | -6,8
11.11 0,68 - 11,3 -1,3 -6,0 2,4 - 11,8 10,7 -9,3
12.11 0,68 - 11,3 | -1,3 7.3 2,7 - 11,8 | 10,7 | -9,3
13.11 0,68 - 11,3 | 05 -6,8 2,6 - 11,8 | 10,7 | -9,3
14.11 0,68 - 11,3 -0,8 -7,5 2,7 - 11,8 10,7 -9,3
15.11 0,72 - 13,3 | -2,0 -9,5 31 - 13,9 | 12,9 | -75
16,11 Cfea)f%a 0,75 - 149 | -20 | -11,5 3,4 |-0037| 156 | 13,0 | -16,5
17.11 | MNepswas | 0,75 - 14,9 | -2,8 | -14,3 38 |-0051| 143 | 13,1 | -8,6
18.11 ”e‘;i?"u'j";"a 0,75 - 149 | -55 | -19,8 44 |-0076| 14,1 | 133 | -5,8
19.11 nocra 0,75 - 14,9 |-100| -29, 55 |-0114 | 13,7 | 134 | -2,5
20.11 0,75 - 14,9 |-140| -438 6,6 |-0,158| 13,2 | 135 | 2,4
21.11 0,75 - 14,9 |-115| -553 74 |-0,189 | 12,5 | 13,6 | 85
2211 0,74 - 14,4 |-10,8 | -66,0 81 |-0215| 11,7 | 13,7 | 17,6
23.11 0,74 - 14,4 | -6,0 | -72,0 85 |-0,228| 11,3 | 13,9 | 23,2
24.11 0,82 - 186 | -1,8 | -73,8 86 |-0232| 143 | 140 | -24
2511 | fnegsmon | 0:82 - 186 | -75 | -81,3 90 |-0248| 143 | 141 | -1,2
26.11 | mokposc | 0,82 - 18,6 | -50 | -86,3 93 |-0258| 140 | 142 | 16
27.11 | MONEHEAMA |6 g - 18,1 | -5,0 | -91,3 96 |-0268| 134 | 143 | 68
28.11 0,80 - 175 | -3,8 | -95,0 9,7 |-0276| 12,8 | 145 | 13,1
29.11 0,79 - 17,0 | -25 | -97,5 99 |-0280| 12,3 | 14,6 | 18,7
30.11 0,78 | 14,7 | 165 | -25 | -1000 | 10,0 |-0,107 | 11,8 | 14,7 | 24,1
01.12 0,78 - 165 | -6,3 | -106,3 | 10,3 |-0,112 | 14,7 | 145 | -1,4
02.12 0,77 - 159 |-17,0| -123,3 | 11,1 |-0,124 | 142 | 13,8 | -2,5
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Uncro, y Hapact
weond | cB0 | M | B | QR e | | ] A | | e | 0%
t, °C

1 2 3 4 5 6 7 8 9 10 11 12
03.12 070 | - | 12,3 |-18,0 | -141,3 | 11,9 | -0,136 | 10,8 | 10,3 | -4,4
04.12 066 | - | 103 |-125| -153,8 | 124 | -0,144 | 8,9 83 | -63
05.12 065 | - 98 | -6,0 | -159,8 | 12,6 | -0,147 | 84 78 | 71
06.12 065 | - 98 | 50 | -164,8 | 12,8 | -0,150 | 8,3 78 | -7.8
07.12 067 | - | 10,8 | -10,0 | -174,8 | 13,2 | -0,156 | 9,2 85 | -7,5
08.12 069 | - | 11,8 |-195| -1943 | 139 | -0167 | 9,9 93 | -68
09.12 071 | - | 128 | -240| -2183 | 148 | -0,180 | 10,7 | 102 | -4,4
10.12 071 | - | 12,8 | -280| -246,3 | 157 | -0,194 | 105 | 10,0 | -4,8
11.12 073 | - | 138 |-310| -2773 | 16,7 | -0,209 | 112 | 10,8 | -3,2
12.12 073 | - | 138 |-310| -308,3 | 176 | -0223 | 110 | 108 | -1,4
13.12 073 | - | 138 |-260| -3343 | 183 | -0234 | 108 | 10,7 | -06
14.12 075 | - | 14,9 | -105 | -344,8 | 186 | -0,238 | 114 | 11,4 | -0,1
15.12 076 | 11,8 | 154 | -85 | -353,3 | 188 | -0,234 | 11,7 | 11,8 | 05
16.12 | Nens+on 076 | - | 154 | -45 | -357,8 | 189 | -0,237 | 11,8 | 11,8 | 0,
17.12 Egﬁi?:b:m 0,77 - 159 | 6,8 | -3645 | 19,1 | -0,240 | 122 | 11,9 | -2,1
18.12 | n 077 | 11,9 | 159 | -75 | -372,0 | 19,3 | -0,253 | 12,1 | 11,9 | -1,8
19.12 077 | - | 159 | -12,0 | -384,0 | 19,6 | -0,252 | 119 | 11,8 | -0,8
20.12 077 | - | 159 | -145 | -3985 | 200 | -0,258 | 11,9 | 11,7 | -1,8
21.12 077 | - | 159 | 20,0 | -4185 | 205 | -0,265 | 11,8 | 11,7 | -1.1
2212 077 | - | 159 | -190 | -4375 | 209 | -0272 | 11,7 | 11,6 | -09
23.12 079 | - | 170 |-153| -452,8 | 21,3 | -0278 | 124 | 11,5 | -7,0
24.12 079 | - | 170 |-155| -4683 | 21,6 | -0283 | 123 | 11,4 | -7.1
25 12 081 | - | 181 |-16,0| -4843 | 220 |-0280 | 129 | 11,4 | -11,9
26.12 081 | - | 181 |-12,8| -497,0 | 22,3 | -0,293 | 12,8 | 11,3 | -12,0
27.12 082 | 11,2 | 186 | -70 | -504,0 | 22,4 | -0,397 | 13,1 | 11,2 | -14,8
28.12 082 | - | 186 |-58 | -509,8 | 226 |-0,340 | 11,2 | 11,2 | 0,0
29.12 082 | - | 186 |-83 | -5180 | 22,8 | -0,344 | 123 | 11,2 | -86
30.12 083 | - | 191 |-148 | -532,8 | 231 |-0,349 | 125 | 11,2 | -10,7
31.12 084 | - | 197 |-210 | -553,8 | 235 |-0,357 | 12,8 | 11,2 | -12,4

M1.1.10 MNoaTanHbi anropuTM pacyeTa, Kak ecnu 6bl OH NPOM3BOAUIICH B peXume

peanbHOro BpeMeHu, NpeacTaBreH B NepeyncrneHmm a) — e):

a) no ypasHeHuto KP 3a npegbigywmn 2004 rog nocne MNOSlyYEHUSI CPOYHbIX

3Ha4YeHnn ypOBHeIZ BOAbl pacCynTbiBaeM CpO4HOE 3Ha4YeHe onepaTnBHOro pacxona Boabl

Q(H), koTopoe 3anuckiBaeTcd B rpady 5 Tabnuubl N.2;

6) nocne kaxgoro odepenHoro IPB cnegyeT BblYNCINTDL 3HAYEHNE OTHOCUTENbHOTO

oTknoHexus g, IPB ot onopHon KP. Hanpumep, Ha aaTy 3 HOsSI0ps1 nonyyaem:
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. _QuQ (Hy) _11,8-11,3

QY 11a 0046 (n.3)

B) C MOMEHTa MOsIBNEHNA OTpULaTENbHbIX CPeAHECYTOYHbIX TeMnepaTyp BO3ayxa
Ha4YMHaeM paccymTbiBaTb MX HapacTalLwme CyMmMbl (B HaleMm criydae aT1o 8 Hos6ps). Ecnn
nepsHole obpas3oBaHUS He MOSABMAITCA, a CpefHEeCyTOYHble TemnepaTypbl OCTalTCHA
MONOXUTENbHBIMA Ha MNPOTSXKEHUN HECKOSbKUX CYTOK, pacyeT HayMHalT 3aHoBo. [o
nosiBNeHMs neasHblx obpas3oBaHMK  OnepaTuBHbIE  3HAYEHWss  pacxodoB  BOAbI
paccynTbIBAOTCA MO anroputMmam, U3fioXKeHHsIM B 6.3, 6.4, 6.5.

C Toro pgHsa, Korga 3amedeHbl nepBble neasHble obpasoBaHus (16 HoA6ps),
OTHOCUTENbHbIE OTKMOHEHUS §, CrieflyeT paccyuTbiBaThb MO 3aBUCUMOCTM, NOMyYEHHON B
Hallem crnyyae no AaHHbiM npowsioro roga no (M.2);

r) CO BTOPOro AHA Hanuuusa neaaHblx obpasoBaHun (17 HoAbps) onepaTuBHbIE
3HaYeHWsi pPacxofoB BOAbI MOXHO MoJsly4yaTh C UCMOSIb3OBAHWEM {,, NMOSTy4EHHOTro Mo ITOM
3aBUCMMOCTHU, Hanpumep, Ana gatbl 17 HOA6PA pacyeT onepaTMBHbLIX 3HAYEHWUIN PacxodoB

BOAbl OyAeT BbIrMA4EeTb cnegyowmnm obpasom:

Qon= Q(Hy)(1+3,) = 14,9(1+(-0,037)) = 14,3 m¥/c; n.4)

[) pacyeT No 3TOMy anropMTMy MOXHO BECTWU 4O CreayloLero namepeHus pacxoa
BoAb! (B Hawem cny4dae ato 30 HoA6pS);

e) c nonydeHnem oyepegHoro VIPB 30 Hosbpsi M paccyuMTaHHOro Ans Hero
OTHOCUTESTbHOIO OTKITOHEHUSI MOXHO MOCTPOUTb HOBYHK 3aBMCUMOCTb No dopmyne (15),
ncnonb3ys AaHHble YyXe Tekywero roga. [Ons nocTpoeHus YTOYHEHHOW 3aBMCUMOCTM

“cronb3yem 3HadyeHus §,, monyyeHHble Ha AaTbl 3 HOAOpsA M 30 HOAGPSA, KOTOPbIM

COOTBETCTBYIOT 3HayeHus ./|X1t_|, paBHble cooTBeTcTBEHHO O M 10. Mo 3TUM AaHHbIM
nosly4yeHa nuHerHas 3aBucMMoCTb B Buae npsimon 1 Ha pucyHke W.2, koTopas onucbiBaeTcs

ypaBHEHUEM

g,=-0,0153 /| Y torp| + 0,0461. (1.5)

10 ypaBHEHNE MOXHO WUCNoNb3oBaTb AOJi1A4 pacydeTa onepaTuBHbIX 3HaYeHNN

pacxogos BoAbl C 1 ,u,eKa6p$| BMNfOTb A0 crieayLliero usmMmepeHumnd pacxona.

78



P 52.08.872-2018

1.1.11 MNMocne nony4eHus cnegytowero VIPB (15 gekabps) 3aBMCMMOCTb MOXHO
YTOYHUTb, A06aBUB eLle OAHY TOYKY Ha rpaduvk U nony4muTb YTOYHEHHYHO 3aBUCUMOCTb B
Bnae npsmom 2 (CcM. pucyHok W.2), koTopas onuckbiBaeTcs ypaBHeHnem (M.6). [o
CneayLero n3MepeHns pacxoga BoAbl Af1S1 pacYeTOB MOXHO MCMOMb30BaTh YTOYHEHHOE

ypaBHeHue (11.6).
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10 1
\ 1
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\32
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OTHOCUTeNbHOE OTKIOHEeHUe
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V| Storp |

PucyHok U.2 — 3aBUCUMOCTb OTHOCUTENBbHBIX OTKITOHEHWI Z]M OT KOPHSA KBagpaTHOro n3

MOAynsi HapacTatoLwen CyMMbl OTpuLaTenibHOM TeMnepaTypbl BO3ayxa
ana [T p. Anen — c. JlokoTb 3a oceHHe-3uMHuIn nepuog, 2005 roga

g,= -0,0149 /| > torp| + 0,0449. (1.6)

Mocne cneaytowero namepeHnsa (18 gekabps) gobasnsem Ha rpaduk CBA3N elle

OAHY TOYKY M nojstiydaem HOBO€ YTOYHEHHOE ypaBHEHUE

g,=-0,0152 /| > torp| + 0,0459. n.7)

3aBnCUMOCTb, NpeacTaBneHHas Ha pucyHke W.2, cylleCTBEHHO He M3MeHsnachb B
nepuog c 1 no 18 gekabps (Npsmble 1, 2, 3), YTO NoATBEPXXAAET NPABOMEPHOCTb NPUHSATOrO
peLueHms 06 Mcnonb3oBaHMM LOMNOSTHUTENbHOrO dhakTopa — CpeaHEeCYTOYHOW TeMnepaTypbl

Bo3gyxa (cMm. 6.6.1.4.1) npu pacyete mnonpaBoK §, B WHTepBane OT Hayana

J'Ie}J,OO6pa3OBaHI/IFI 00 MOMEHTa Ha4darna yCTOﬁqMBOFO ieaocTtaBa.
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N.1.12 YTOouHEHHas ¢ ncnonb3oBaHnem ovepeaHoro MPB 27 nekabpsi 3aBUCMMOCTb
(1.8), koTOpOM COOTBETCTBYET npsimasn 4 Ha pUCyHKe W.2, CyLleCTBEHHO OTKITOHSIETCS OT
npsmbix 1, 2, 3. BeposTHee Bcero, 370 CBA3aHO C yCTaHOBneHMeM 6onee ycToOM4MBOro
nepocrtaBsa. B aTom cnyyae ganbHenwnn pacyeT onepaTMBHBIX pacxogoB BoAbl crefyeT

OCYLLLECTBNSATb MO anroputMy, onucaHHoMy B 6.5 6e3 npuBneveHns 4aHHbIX 0 TemnepaType

g,=-0,0178 /| > torp| +0,0614 n.8)

N.1.13 N oueHkn 3DPEKTUBHOCTM NPEANONKEHHOIO anroputMa pacCyYUTaHHble

BO3ayXxa.

onepaTMBHbIE pacxobl BOAbl CPABHUBANNCh C PEXMMHBbIMU AaHHbIMU, MOMYYEHHbLIMU MO
rogosou KP 2005 roga ¢ y4eToM nameHeHuns Ksum (rppadpa 11 Tabnuupsl M.2). OTHOoCUTENbHbIE
NOrpeLHOCTM OnepaTMBHOrO y4vyeta CTOKa Ha Kaxabl OeHb AdadHbl B rpadpe 12. Kak
nokasblBalT pesynbTaTbl pacdeTa, Oonblias 4YacTb norpewHocTer B 60MbLINHCTBE
cny4yaes He npe.blwatoT 10 %. CpegHekBagpaTMyeckasi NorpeLHoOCTb ONepaTMBHOIO yyeTa

CTOKa 3a BeCb paCCMOTPEHHbIN nepuos coctasuna 8,6 %.

1.2 OnepaTuUBHbIN y4eT CTOKa B 3UMHee-BeCEHHUN nepexoaHbIn nepmos

N.2.1 PacyeT onepaTMBHbIX 3HA4YEeHU pacxogoB BOAbl B 3MMHE-BECEHHUN nepuos
nokasaH Ha npumepe 1 r. Xabaposck Ha peke AMyp ons 2012 roga. [laHHble HabnogeHun
B 3uMHe-BeceHHU nepuog npeabiaywiero 2011 roga npegcrasnexsl B rpaax 1, 2, 3,4, 7
Tabnuubl U.3. Mo utoram roga Gbina noctpoeHa rogosasa KP, annpokcumupoBaHHas

aHannTU4eCKoON 3aBUCUMOCTbIO:

Q =482,62H? - 3653H+10502. (n.9)

Mo aToMy ypaBHEHWIO ONA KaXOoro exenHEeBHOro YpOBHA paccuuTbiBatoTcs EPB,
3anucaHHble B rpady 5 Tabnuupel WN.3. Mo dopmyne (9) paccunTbiBatOTCA OTHOCUTENbHbIE
OTKIOHeHUs §,, KOTopble 3aHeceHbl B rpady 6 Tabnuupl M.3. HanomHum, 4to npouecc
CTavMBaHUA Nbaa Nno aHanornm co cCTamBaHMeM Hanenen passmsaeTca 6onee UHTEHCUBHO —
B 3aBMCUMOCTW OT CyMMbl MONOXUTENbHBIX TemnepaTyp Bo3gyxa, nodtomy B rpady 8
Tabnumubl W.3 3aHOCATCS HapacTtalowme CyMMbl MOMOXUTENbHbIX CPEeAHECYTOYHbIX
TemnepaTtyp BO34yxa, HauyMHaa C AaTbl YCTOMYMBOINO nepexofa TemnepaTypbl BO3gyxa

Yyepes Horb (21 anpens).
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N.2.2 ina  noctpoeHus 3aBucumoct G, =f(3 ;) ucnonb3yetcs  3HaueHue
OTHOCMUTENbHOTO OTKIMOHEHWS §, MOCNeAHero, UsmepeHHoro npu negocraee (21 mapta)
pacxoaa BoAbl, KOTOPOMY COOTBETCTBYET ».t,=0 u §,, nony4yeHHoe B nepuof cBo6oaHOrO
pycna (11 mas) npu }t,=83,2. 3Ha4yeHue §,, NoNyYyeHHoe Ans pacxoda, U3MepeHHoro 28

anpensi, ObINIO OTKMOHEHO W3-3a HeLOCTAaTOYHOM YCTOMYMBOCTM  MOSIOXMTENbHbIX
TemnepaTtyp Bo3gyxa.

I'IonyquHaﬂ 3aBNCMMOCTb npeacTaBrieHa Ha PUCYHKe n.3.
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PuicyHok U.3 — 3aBMCUMOCTb OTHOCUTENbHbIX OTKIIOHEHWIA §, OT HapacTaloLen

CYMMbI NONOXUTENbHBIX TeMnepaTtyp Bo3ayxa ansa M p. Amyp — r. XabapoBck
B 3UMHe-BeceHHun nepuog 2011 roga

3aBUCUMOCTD, npencrtaBlieHHada Ha PpUCYyHKe .3, onuckiBaeTcs YpaBHEHUEM

g,=0,0078% t - 0,6056. (n.10)

OTa 3aBUCMMOCTb MCMNOSb3yeTCAa A5l pacHeToB OonepaTUBHbIX 3HAaYEeHU pacxodoB
BOAbl B 3uMHe-BeceHHn nepuog 2012 roaa.

N.2.3 JanbHenwuin  anroputM pacyeTa aHarnormvyeH npeacrtaBrieHHOMY B
npegbigywem npumepe gnda M1 p. Anen — c. JIoKOTb, 3a WCKIIOYEHMEM pacyeTa
HapacTalwLlwen CyMMbl MNOSIOXUTESNbHBLIX TemnepaTyp BO3dyxa BMECTO HapacTalLlen

CYMMbI OTpULUaTeNbHbIX TeMNepaTyp B OCEHHE-3UMHUIA NEPEXOaHbIN Nepuoa.
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T a 6 nny aW.3-[aHHble HabnoaeHu Ha ['T1 p. Amyp - r. XabapoBCK 3a 3MMHEe-BECEHHNI

nepuog 2011 roga n pacyeTbl, HeobxoanMbIe 45l MOCTPOEHUS 3aBUCUMOCTH (33)

oo CBO H J H), M/ G °C Hapacr.
l—IMLT.?\jkl/I M Qu w¥/e | Q(H), mfe 9 E CymMmbl t, °C
1 2 3 4 5 6 7 8
15.03 6,41 - 6916 - -16,4
16.03 6,38 - 6841 - -20,8
17.03 6,36 - 6791 - -20,0
18.03 6,34 - 6741 - -10,2
19.03 Tlegocras, 6,34 - 6741 - -1,2
20.03 neasHom 6,33 - 6717 - -8,0
21.03 MOKPOB C 6,31 2630 6668 -0,606 -12,2
22.03 Topocamu 6,28 - 6595 - -14,0
23.03 6,27 - 6571 - -14,8
24.03 6,27 - 6571 - -9,0
25.03 6,25 - 6523 - -15,2
26.03 6,23 - 6476 - -12
27.03 6,20 - 6405 - -9,8
28.03 6,17 - 6336 - -3,2
29.03 MepocTas, 6,15 - 6290 - -2,0
30.03 nensHoii 6,24 - 6499 - -3,2
31.03 NOKPOB C 6,24 - 6499 - -2,8
01.04 Topocamu, 6,18 - 6359 - 4,0
02.04 NonbIHbAMMN 6.19 - 6382 - 42
03.04 6,21 - 6429 - -9,8
04.04 6,21 - 6429 - -3,4
05.04 6,22 - 6452 - 2,2
06.04 NepnsHom 6,28 - 6595 - 6,4
07.04 NMOKPOB C 6,35 - 6766 - -0,2
08.04 nonbIHbAMMN 6,45 i 7018 _ 16
09.04 6,54 - 7254 - 3,6
10.04 6,77 - 7891 - -2,0
11.04 6,98 - 8517 - -2,4
3akpaviHbl
12.04 7,24 - 9352 - -1,0
13.04 7,52 - 10324 - -5,1
MoaBwmxkka
14.04 nbAaa, 7,70 - 10988 - -1,9
pa3Bofabs
15.04 Pas3Boabs 8,12 - 12661 - -0,3
MNogBwkka
16.04 nbaa, 8,41 - 13915 - -1,4
pa3Boabs
17.04 Nepoxogn, 8,45 - 14094 - -1,6
HaBanbl Nbaa
18.04 Ha Geperax 8,05 - 12370 - -0,4
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‘:AV;J;?‘, CBO H, m Qu, M¥c | Q(H), m3c g t, °C Hapacr.
Y4y.MM ’ " ' ’ ’ CyMMbI t, °C
1 2 3 4 5 6 7 8
19.04 7,69 - 10951 -
20.04 7,45 - 10074 -
21.04 7,29 - 9520 - 1,8 1,8
22.04 7,30 - 9554 - -0,1 1,7
23.04 7,57 - 10505 - 1,6 3,3
24.04 7,31 - 9588 - 0,1 3.4
25.04 7,15 - 9056 - 0,4 3,8
26.04 7,01 - 8610 - 15 53
29.04 6,61 - 7442 - 5,0 13,4
30.04 Nlemoxoa, 6,61 i 7442 i 1,2 14,6
01.05 HaBansl nbaa 6,76 - 7862 - 6,0 20,6
02.05 Ha beperax 6,76 - 7862 - 4,9 25,5
03.05 6,74 - 7805 - 54 30,9
04.05 6,74 - 7805 - 51 36,0
05.05 6,72 - 7748 - 9,0 45,0
06.05 6,74 - 7805 - 10,0 55,0
07.05 6,82 - 8036 - 10,1 65,1
08.05 6,93 - 8364 - 6,2 71,3
09.05 6,98 - 8517 - 2,8 74,1
10.05 7,02 - 8642 - 4.8 78,9
11.05 7,04 9080 8704 0,043 4,3 83,2

PesynbTaThl pacyeToB 3aHocATCcA B Tabnuuy .4,

T abnwuuald - Pesynbtatbl pacyeta onepaTUBHbIX 3HAYEHUA PAacXO4oB BOAbl AJ1S

M p. AMyp — r. XabapoBck B 3uMHe-BeceHHuin nepuog 2012 roga

Yucro, Hapacr.

MecsiL, CBO H, M “?370 QM(:;'(Z’ t, °C CyMMBbl d, S;)/nc n%}tc 5 %
UY.MM t,°C

1 2 3 4 5 6 7 8 9 10 11
22.03 5,06 1970 4375 -8,4 -0,550 1845 1970 6,8
23.03 5,06 4375 -9,0 1970 1970 0,0
24.03 5,06 4375 -12,2 1970 1980 0,5
JlepgocTas,

2503 | nepsHo 5,06 4375 -9.4 1970 | 1980 | 0,5
26.03 MoKpoB C 5,03 4338 -13,2 1954 1990 1,9
27.03 | Topocamu 5,02 4326 -8,7 1948 | 1990 | 2.1
28.03 5,00 4303 -6,3 1938 2000 3,2
29.03 4,97 4268 1,2 1922 2000 4,1
30.03 4,98 4279 -3,5 1927 2010 4.3
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OkoH4yaHue Tabnuubl 1.4

Yucno, Hapacr.
mecsiL, CBO H, m I\?;;C %(3'73' t,°C | cymmbl C~7M Sf;c Qpt, M¥C | 6, %
Yy.MM t, °C
1 2 3 4 5 6 7 8 9 10 11
31.03 4,96 4256 | 144 1917 2010 4,9
01.04 4,96 4256 | 1, g 1917 2020 5,4
02.04 4,97 4268 | 14 1922 2020 5,1
03.04 | Negocras, | 5,06 4375 | -8,2 1970 2030 3,0
04.04 nenjsHon | 5 1o 4450 | -7,0 2004 2030 1,3
NMOKPOB C
05.04 | 1opocamn | 5:15 4489 | -7.4 2022 2050 1,4
06.04 5,16 4503 | -8,4 2028 2050 1,1
07.04 5,20 4556 | -3,8 2052 2120 3,3
08.04 5,24 4612 | -4,6 2077 2160 4,0
09.04 5,29 4683 | -1,6 2109 2210 4,8
10.04 5,33 4742 | 0,0 2136 2230 4,4
11.04 5,39 4833 | 0,0 2177 2280 4,7
12.04 NepsHon | 543 4896 | -4,8 2205 2320 52
NOKpPOB C
13.04 5,48 4977 | -3,2 2241 2400 71
NOJIbIHbAM
14.04 " 5,55 5094 | 4,2 4,2 -0,573 2294 2490 8,6
15.04 5,60 5180 | 3,6 7.8 -0,545 2213 2530 14,3
16.04 5,65 5269 | 2,0 9,8 -0,529 2399 2590 8,0
17.04 | 3akpauHbl | 5,71 5379 | -4,0 5,8 -0,560 2533 2660 5,0
18.04 5,76 5473 | -4,0 1,8 -0,592 2406 2770 15,1
19.04 5,83 5609 | 6,2 8,0 -0,543 2291 2850 24,4
3akpauHbl
20.04 5,93 5811 | 5,0 13,0 -0,504 2654 2950 11,1
21.04 | Mogswkka | 6:15 6290 | 11,6 24,6 -0,414 3119 3200 2,6
22.04 nbaa, 6,51 7174 | 12,0 36,6 -0,320 4206 3920 -6,8
23.04 | PasBodbs | 735 9759 | 8,2 44,8 -0,256 6635 5380 | -18,9
24.04 7,54 10396 | 7,4 52,2 -0,198 7733 5930 | -23,3
2504 | nenoxon, | 6:99 8548 | 12,8 65,0 -0,099 6852 5930 | -13,5
26.04 waeanul | 6,77 7891 | 12,2 77,2 -0,003 7113 6110 | -14,1
27.04 negaHa | 7,10 8895 | 4,8 82,0 0,034 8864 7600 | -14,3
28.04 Geperax g g3 8066 | 10,6 | 92,6 0,117 8340 7700 7,7
29.04 6,24 6499 | 6,2 98,8 0,165 7258 7370 1,5
30.04 | CeoGogHo | 6,16 6313 | 3,4 102,2 0,192 7355 7120 3,2
01.05 epycrno | 6,66 7580 | 8,0 110,2 0,254 9032 7550 | -16,4

N.2.4 ToatanHbIn anroputm

peanbHOro BpeMeHu npeacTaBneH B NepedncrieHnm a) — X):

pac4yeTa, KakK eciin Obl OH npon3BoaunIicda B pexmnme

a) no ypasHeHuto KP 3a npeabiaywimii (2011) rog nocne nonyvyeHns CpeaHeCyTOYHbIX

3Ha4YeHun ypoBHen Boabl paccuntbiBaem EPB, koTopoe nomelaetca B rpadpy 5 tabnumubl

n.4;
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6) nocne kaxgoro MPB BbluMCRSieTCA 3HAaYeHME OTHOCUTESNIbHOMO OTKIOHEHUSA E]M
NPB ot onopHon KP. Hanpumep, Ha gaTy 22 mapTa nonyyaem:

~ _ Qu-Q(Hy) _ 1970-4375 _ )
g, = o = = = -0,550; N.11)

B) C MOMEHTa yCTOVI‘JMBOFO nepexona temMmnepartypbl BO3yxXa 4epe3 HOJ1Ib Ha4YnHaem

paccunTbiBaTb HapacTalLme CyMMbl NX CPeAHECYTOYHbIX 3Ha4YeHWI (B HaLLEM crnyyae aTo
14 anpeng). Npun Bo3BpaTe YCTOMYMBLIX OTpULATENbLHBIX TEMNepaTyp pacdyeT HavynHaloT
3aHOBO. [10 NOSABNEHUS YCTOMYMBLIX MOSTIOXKUTESbHBIX CPEeAHECYTOYHbIX TemnepaTyp
BO3Jyxa ornepaTuBHble 3HAYEeHWs pacxodoB BOAbl PaCCUYUTLIBAIOTCHA MO  anroputmy,
N3NoXeHHOMY B 5.2;

F) pacyeT noripaBokK (~7t C yd4eToOM TemnepaTtyp BO3adyXa BbINOJIHAETCA, Ha4YMnHaA C

AaTbl YCTOMYMBOrO nepexofa CpeaHecyTOYHbIX TemnepaTtyp yepes Honb (14 anpens) no

3aBNCMMOCTH (33), I'IOJ'Iy‘-IeHHOIZ no AaHHbIM MpoLwsoro roga B snae ypaBHeEHUA

g, = 0,00785t, — 0,6056. (N.11)

[l) CO BTOPOro AHS Hanuuus MOSIoKUTENbHbIX TemnepaTtyp Bo3sgyxa (15 anpens)
onepaTuBHbIE 3HAYEHMS OnepaTUBHbLIX PACXOA0B BOAbI paccuuTbiBaloTcs no gpopmyre (8)

C Ucnonb3oBaHueM g,, nonyyeHHoro no dopmyne (U.11). Hanpumep, ans 15 anpens pacyeTt

ornepaTuBHbIX 3HAYEHUI pacxoaoB BoAbl OyAeT BbirnaaeTb cneayowmmM obpasom:

Qont = Q(Hy)(1+q,) = 5180-(1+(-0,573)) = 2213 m*/c. (n.12)

PacyeT no aToMy anroputMmy BbINOSHAETCA OO0 Criedytoulero namepeHus pacxoga
BOAbI (B HawweMm cry4vae ato 3 mas);

e) c 30 anpenda pycno MNOsIHOCTbID OCBOOOAMNOCH OT NefsHbIX 0bpas3oBaHUN, U
pacyeT onepaTuBHbIX 3HA4YEHUI PAacXod0B BOAbl C 3TON AaTbl MOXET ONATb NPON3BOANTLCS
no anroputMmy, MU3NoXeHHOMy B 6.4, a UMEHHO, HenocpeacTBeHHO no onopHou KP, B
kadecTtBe kKoTopon npuHaTa KP 2011 roaa;

X)B rpage 11 Tabnuubl WN.4 npuBedeHbl OTHOCUTEMbHbIE MNOMPELUHOCTU
onepaTuMBHOINO y4yeTa CTOKa, MOMyYeHHble MyTEM CpaBHEHUS OrnepaTMBHbIX 3HAYEeHUN
pacxofoB BOAbl C PEXUMHLIMA AAHHbIMU, MNOMYYEHHLIMU B KOHUE roga. B 6onblumHcTBE
cnyyaeB MOrpeLHOCTN [Ansi nepuoda BECEHHEero TasiHua He npeBbliwakT 15 %,
a cpegHekBagpaTuyeckasi NorpeLHOCTb 3a BeCb NepexoaHbl 3uMHe-BECEHHUI nepuos C

14 no 29 anpens okasanacb pasHon 13,5 %.
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MpunoxexHune K
(pekomeHayemoe)

npumep onepatTuBHOro y4deta CTOKa B OCEeHHe-3UMHUMN HepeXOAHbIVI nepuoan,
OCHOBAaHHbIN Ha 3aKOHOMEpPHOCTAX cnagaa 3UMHUX pacxoaoB U UCTOLLEeHNA CTOKa

K.1 Pac4eT onepaTMBHbIX pacxo4oB B Nepmnog OCEHHEro negoobpasoBaHms C y4eTOM
3aKOHOMEPHOCTEN crnaga 3MMHUX PacxodoB Y UCTOLLEHNSA CTOKa BbINOMHEH NO AaHHbIM [T1
r. Anerick Ha peke Anen (Antanckuin LIFMC) B oceHHe-3uMHUIA nepexogHbin nepuog 2005
roga. PacyeTt onepaTuBHbLIX pacxofoB BOAbl C Y4ETOM 3aKOHOMEPHOCTEN crnaja 3UMHUX
pacxofoB BbIMNOMHEH B Mepuoa OT AaTbl NOSBMEHUSA nepBbiX NefsHbIX obpasoBaHUM Ha
yyacTke ['T1 oo gaTbl NnepBoOro sMepeHusi pacxoga Bobl B nepunos yCToM4MBOro negocrasa.

MepBble neasHblie obpasoBaHus B 2005 rogy Ha ydacTtke [T1r. Aneick Ha peke Anen
oTMeueHbl 14 HOoAbpSA, yCTOMYMBLIN NegocTaB ycTaHoBusica 20 HOABpS, a nepBbIN pacxoq
npu yCToON4YnBOM negoctaBse namepeH 9 aekabps.

K.2 lNepepn Ha4yanom pacyeToB No gaHHbIM npeabigywiero (2004) roga no opmyne
(34) HeobXxoOMMO oOLEHUTb 3HavyeHue napameTpa 0o B 2004 rogy nepsble neasiHble
obpasoBaHusa Ha yyacTtke [Tl r. Anenck Ha peke Anen oTMeyeHbl 7 HOsI6pS, YCTONYMBBLIN
nepoctaB ycrtaHoBusics 16 Hosibps. B pacdetax wucnonbdyetca nocnegHuin UPB,
N3MEPEHHBbIN B Nepunog cBOOOAHOro coctosaHma pycrna 5 Hosbpsa (Qo paBHbin 18,5 m3/c), u
nepBbIf pacxoq, UBMEPEHHbIN Npu yCTONYMBOM nepocTtase 18 nekabpsi, Ha 42-1 oeHb OT

nepBoro nosiBNeHus neasaHolx obpasosaHnin (Qo paBHbin 10,5 m3/c).

_JQy/Qr-1_./18,5/10,5-1

= /227 =0,0078. (K.1)

ap

PaccuntaHHoe no (K.1) 3HayeHne ao ncnonb3yeTca Onsi pacvyeToB OnepaTUBHbIX
pacxogoB BOAbl B TedeHMe nepuopa oceHHero nepoobpasoBaHus ¢ 14 Hosbps no 18
aekabpsa 2005 roga.

K.3 Ina BbINONMHEHMA pacyeToB OMNepaTMBHbIX PacxofoB BOAbl B OCEHHE-3UMHUMA
nepexogHbii nepuoa 2005 roga dopmupyetca Tabnuua K.1.

K.3.1 B rpadbl 1 — 4 Tabnuubl K.1 3aHocaTca aaHHble HabntogeHmn Ha [Tl p. Anen —
r. Aneinck 3a oceHHe-3umHuM nepuog 2005 roaa.

K.3.2 B rpadpy 5 Tabnuubl K.1 3aHOCKMTCS pacxo BoAbl, NOSTyYeHHbIM no onopHoun KP,

B kayecTBe koTopown npuHata KP 2004 roga, annpokcumupoBaHHas ypasHeHnem (K.2)
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Q =0,1776H3*+0,547H*+18,716H+17,592; (K.2)

K.3.3 B rpady 6 tabnuubl K.1 3aHOCATCS 3HAY€HUSI OTHOCUTESbHbBIX OTKITOHEHWMN,
nony4yeHHble no opmyre (9).

K.4 B cooTBeTcTBUM 6.6.2.3 AN pac4yeTa onepaTMBHOro pacxona BoAbl No hopmyne
(34) ucnonb3yeTcs 3HadYeHne pacxoga Boabl Qo B nocneaHUn AeHb OTKPLITOro pycna nepes
Ha4anom negoobpasoBaHunsa — B 2005 roagy ato 13 HoA6ps. [ns oueHkn Qo HE MOXET ObITb
NCNonb30BaH NOCNegHUN N3MEPEHHBIN NMpY CBOBGOAHOM COCTOSIHUWM pycna, TakK Kak OH Obis
namepeH 17 oktabpsa (NoYTK 3a MecaL, 40 NosBReHus neasHeix obpasosanmi). NMoatomy Qo
onpeaensieTcs nNo onopHon KP ana 3HayeHus ypoBHsS BOAbl, HAOMOOEHHOro B AOEHb,
npegLlwecTBYOLWWI AaTe HacTynneHus negoBbix aBreHnn — 13 Hosbps. B rpady 7 Tabnuubl
K.1 3aHOCATCS 3Ha4YeHUs1 KonNn4ecTBa CyTOK, NpoLleLlnX OT NepBoro NosiBreHUs neasHbixX
obpasoBaHui, a B rpady 8 Tabnuupbl K.1 3aHOCKMTCA onepaTmBHbINA pacxon, Bbl4MCNEHHbIN
no gopmyne (34). Hanpumep, Ha gaTty 20 HOsIOpsa pacyeT onepaTMBHOIO pacxoda Bonbl

3arnncbiBaeTCcAd B BuUge

_ Q _ 15,0
(1+apT)? (1+0,0078-7)?

Q

=13,5 m¥/c. (K.3)

Takon nopsgok pacdeTa onepaTMBHBIX PacxXOdoB BOAbl COXpaHsieTcda A0 AaTbl
nepBoro M3MepeHnsa pacxoga Bobl NpM YCTOMYMBOM nepocTtase, koTopoe B 2005 roay
coctosanock 9 gekabpsi.

K.5 BbluncneHne onepaTtmBHbIX pacxogoB BoAbl B Nepuos YyCTOMYMBOroO fieaoctasa
crnegyeT Npou3BoAUTb MO anropuTMy, U3NOXeHHOMY B 6.5 Ans onepaTMBHOIO yvyeTa CToka
npu OTCYTCTBMN OAHO3Ha4YHOM KP.

K.6 Mo oOkoH4YaHuUM roga pAns oueHkn 3PEPEKTUBHOCTU MPUHATOrO anroputma
onepaTMBHONO Yy4yeTa CTOKa HeobXoAMMO BbIMOMHUTL CPaBHEHWE OnepaTUBHbIX U
PEXMMHbIX pacxogoB BoAbl. BbluucreHHble exeaHeBHble OTHOCUTENbHbIE MOrpeLLuHOCTH
onepaTMBHOIO yyeTa CToka 3aHocsaTca B rpady 10 Tabnuupbl K.1. CpegHekBagpaTtmnyeckas
NOrpeLwHOCTb ONepaTMBHOIO y4yeTa CTOKa C YY4EeTOM 3aKOHOMEPHOCTEW chnaja 3UMHUX

pacxo4oB M UCTOLLEHMS CTOKa 3a pacyeTHbIn nepuog coctasuna 4,1 %.
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T a6 nwuuy aKl-PesynbtaTbl pacdeTa onepaTtMBHbIX 3HAYEHUN pPacxodoB BOAbl B
nepuog OcCeHHe-3uMHero nepoobpasoBaHunsa 2005 roga gna M p. Anen — r. Anewnck,

OcyLLl,eCTBJ'IeHHbIﬁ C y4eToMm SaKOHOMepHOCTeIz cnaga 3MMHUX pacxogoB U UCTOLLEHUA

CTOKa
Yucno,
eomt | cBo How | Quwe | Vg ey | Qe | 20| 5%
M
1 2 3 4 5 6 7 8 9 10
10.11 -0,16 - 14,6 -
11.11 CBobogHoe -0,16 - 14,6 -
12.11 pycno -0,16 - 14,6 -
3.11 -0,14 - 15,0 -
14.11 -0,16 - 14,6 - 1 14,8 15,3 3,7
15.11 -0,17 - 14,4 - 2 14,5 14,6 0,5
16.11 Cano, -0,21 - 13,7 - 3 14,3 13,1 -8,4
17.11 | s3abeperm | .0,11 - 15,5 - 4 14,1 13,1 -7,0
18.11 -0,10 - 15,7 - 5 13,9 12,9 -7,1
19.11 0,02 - 18,0 - 6 13,7 12,8 -6,4
20.11 0,00 - 17,6 - 7 13,5 12,7 -5,7
21.11 -0,11 - 15,5 - 8 13,3 12,6 -5,1
22.11 -0,18 - 14,2 - 9 13,1 12,4 -5,2
23.11 -0,15 - 14,8 - 10 12,9 12,3 -4,6
24.11 -0,08 - 16,1 - 11 12,7 12,2 -4,0
25.11 -0,10 - 15,7 - 12 12,5 12,1 -3,4
26.11 -0,15 - 14,8 - 13 12,4 12,0 -2,8
27.11 -0,20 - 13,9 - 14 12,2 11,9 -2,3
28.11 -0,18 - 14,2 - 15 12,0 11,8 -1,7
29.11 -0,17 - 14,4 - 16 11,8 11,6 2,1
30.11 -0,19 - 14,1 - 17 11,7 11,5 -1,6
1.12 -0,22 - 13,5 - 18 115 11,4 -1,1
2.12 -0,20 - 13,9 - 19 11,4 11,3 -0,6
3.12 JlepocTaB -0,17 - 14,4 - 20 11,2 11,2 -0,1
4.12 -0,15 - 14,8 - 21 111 11,1 0,3
5.12 -0,10 - 15,7 - 22 10,9 11,0 0,8
6.12 -0,08 - 16,1 - 23 10,8 10,8 0,2
7.12 -0,06 - 16,5 - 24 10,6 10,7 0,6
8.12 -0,06 - 16,5 - 25 10,5 10,6 1,0
9.12 -0,05 10,5 16,7 -0,370 26 10,4 10,5 1,4
10.12 -0,07 - 16,3 - 10,3 10,7 4,2
11.12 -0,08 - 16,1 - 10,1 10,9 7.4
12.12 -0,09 - 15,9 - 10,0 11,1 10,7
13.12 -0,08 - 16,1 - 10,1 11,4 12,3
14.12 -0,05 - 16,7 - 10,5 11,6 10,5
15.12 -0,03 - 17,0 - 10,7 11,8 9,9
16.12 -0,01 12 17,4 -0,311 11,0 12,0 9,4
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OkoHyaHue Tabnuupbl K.1

Yucno,

mecsiy, CBO H,M | Qu M¥c | Q(H), m%c a, T*, cyT | Qon, M3C | Qpt, M¥/C | 8, %
4y MM

1 2 3 4 5 6 7 8 9 10
17.12 0,00 - 17,6 - 12,1 12,0 -1,1
18.12 0,00 - 17,6 - 12,1 11,9 -1,9
19.12 0,01 - 17,8 - 12,3 11,9 -2,9
20.12 0,01 - 17,8 - 12,3 11,8 -3,7
21.12 0,02 - 18,0 - 12,4 11,8 -4,7
22.12 0,03 - 18,2 - 12,5 11,8 -5,7
23.12 0,03 - 18,2 - 12,5 11,7 -6,5
24.12 0,05 - 18,5 - 12,8 11,7 -8,4
25.12 0,04 - 18,3 - 12,6 11,7 -7,5
26.12 0,06 - 18,7 - 12,9 11,6 -10,1
27.12 0,06 - 18,7 - 12,9 11,6 -10,1
28.12 0,06 - 18,7 - 12,9 11,5 -10,9
*T — BpeMsi OT Ha4ana pacyeTa.
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Mpunoxexue J1
(pekomeHayemoe)

MpuMepbl onepaTUBHOro y4yeTa CTOoKa B Nepuog 3apacTaHus pycna

J1.1 OnepatMBHbIN y4eT CTOKa B YCNOBMAAX 3apacTtaHuss pycrna ¢
MCMNoSIb30BaHUEM UHTEPNONMALNOHHO-TNAPaBINYECKON Moaenu

J1.1.1 AnropuTm onepaTUBHOIO yyeTa CToKa B MEpUOA 3apacTaHus pycna Ha OCHOBe
NHTEePNONSLUNOHHO-TMOPaBIMYECKOM MOLENN 3aKIYaeTCH B CrieyoLem:

- C KaXXbIM HOBbIM U3MepeHueM pacxona BoAbl, Nrowaam nonepeyHoro ceveHns u
LUMPUHBI pycna BbIYUCIISETCA 3Ha4YeHne napameTpa BenvkaHoBa ms no popmyne (36);

- MONYYEHHOEe 3HavyeHMe Mms 3JKCTpanonupyeTcsa — NpPUHUMaeTCa ANg pacyeTta
onepatmBHoro pacxoga Boabl Qon No dopmyne (37) BANOTb A0 cregywwen aathbl
n3mMepeHus pacxoaa Bofbl.

J1.1.2 Ina HapeXHon oueHKM napameTtpa BenukaHoBa no AaHHbIM MPOLWnbIX et
CTPOATCS 3aBMCUMOCTU MIOLWAaAmM XXMBOrO CEYEHUS U LLUMPUHBI pycria OT YPOBHSA BOAbI NPU
3apocwem pycne w,=f(H) n B,=f(H), npeactaBneHHble Ha pucyHkax J1.1 n J1.2. Ona
NOCTPOEHNS 3TUX 3aBMCUMOCTEN HEOOBXOAUMO BbliBMpaThb 3HaYeHUs w, U B3, namepeHHble B

TOM Xe CTBOpeE, AJ1Ad KOTOPOro BbINOJIHAETCA pacHeT.

55 o

50

B
s}

w
wu

NAaowaab »Kusore ceuenma w, m?
N w
%3] o

)
o

15 o =
0.7 0.9 1.1 1.3 1.5 1.7 1.9 21 2.3 2.5 2.7

YpoeeHb Boabl H, m

PucyHok J1.1 — MHOroneTHas 3aBMCMMOCTb MNowaan X1UBoro ceyeHust pycna ot
YPOBHS BOAbI 3a nepuop 3apactanus pycna 2004-2011 rogbl
B ctBope Ne 2 [T1 p. MaTklpa — c. KpyToe
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PucyHok J1.2 — MHOroneTHASa 3aBUCMMOCTb LUMPWHBI pycra oT
YPOBHS BoAbl 3a nepunog 3apactaHna pycrna 2004-2011 rogbl
B ctBope Ne 2 I'T1 p. Matkipa — c. KpyTtoe

J1.1.3 3HayeHnsa onepaTuBHbIX PacxogoB BOAbl ONPEOEeriaioTCAa Ha Kaxayt HOBYHO
aaty no cpopmyne (37). Npu 9TOM 3HAYEHNA NNOLLAAN XKUBOIO CEYEHUS U LUMPUHBI pycna
onpenernsarTcs Mo 3aBUCUMOCTAM w, = f(H) u B, = f(H) (pucyHkun 1.1 n J1.2) ona sHayeHns
CpeAHero CyTO4HOro YpoBHS BOAbI.

Mpumep pacdeTa Ha gaty 10 uoHS NpeacTaBrieH B NepeyncneHnm a) — B):

a) nocnegHee M3MepeHue pacxoda BOAbl, NMOLWAAN XMUBOIMO CEYEHUA U LUMPUHDI
pycna coctosnocb 31 mas. MamepeHHble 3HaveHus coctaBunmn: Q31 uas= 9,57 M3/c,
Wy 31 mas= 30,7 M?, B, 31 mas= 18,3 M. o 9TMM gaHHbIM paccynmTaHoO 3HayYeHue napameTpa
BenvkaHoBa:

23 2/3
= Qu 31 masBn 31 masn — 5,57-18,3
5/3 30’75/3

m331 mas Wy 31 mas = 0’129’ (J-Il)

0) 3Ha4yeHne cpegHero cyTodHoro ypoBHA Bogbl 10 uoHA Higpow =1,69 M. Tlo
YpaBHEHNAM 3aBMCUMOCTEN, MNpeAcTaBfeHHbIM Ha pucyHkax J1.1 un J1.2, onpepensem
3HaYeHus NroLaan XXMBOro Ce4YEHNs N LWNPUHBI pycna:

wﬂ-l10 I/IIOH) = 3476 Mz! BH-I'IO I/I}OH) = 20,3 M;
B) no cbopmyne (37) BblunCnsieM 3Ha4YeHe onepaTMBHOrO pacxoaa Bofgbl Ha aaty 10

NIOHA:
5/3 5/3
w 34,6
Q =m 10 mon =() 129 ——_= 6,33 m3/C.
10 uioH 331 was 5%3moH 20,327 (J1.2)
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1.2 Mpumep onepaTMBHOro y4yeta CTOKa B YCJIOBUMSIX 3apacTtaHusa C
MCNONb30BaHMEM YCOBEpPLUEHCTBOBAHHOrO MeToAa ONMTMMaNbHOM 3KCTpanonsuvu
OTHOCUTESbHbIX OTKITIOHEHUN G

J1.2.1 PaccmoTpuM npumep pacdeTa onepaTtmBHbIX pacxodoB BoAbl Ha p. MaTbipa B
ceope c. KpyTtoe B nepuop 3apactaHuna pycna 2012 roga.

B kavecTtBe onopHon KP ons pacyeTa onepaTtuBHbIX pacxogos Boabl npuHaTta MKP,
nony4eHHasi No AaHHbIM PacxogoB BOAbl, M3MEPEHHbIX NpU CBOGOAHOM COCTOSIHMM pycna B
1994, 2000 — 2011 rogbl, NnpeacTaBneHHas Ha pucyHke J1.3. NapameTtpsbl nonyyeHHon MKP

npusegeHbl B Tabnuue J1.1.

H, cm

550

MuoroneTHsasa kpusas pacxonos soabl. p.MaTteipa - c.KpyTtoe

500 - - - . S
450 '

400 , | e ®
350 - - o ®

-
300 Lo ese
250 goe
200} 4
150

100 Q. M
0

30 60 90 120 150 180 210

PucyHok J1.3 — MKP B cTtBope ['T1 p. MaTblpa — c. Kpytoe
npy cBob60gHOM COCTOSIHMM pycna

T a6 nwuu alll- lNapameTpbl 3aBucMMocCTH, annpokcumupyowen MKP B cTtBope

M p. MaTblpa — c. KpyToe 3a nepmogbl ceoboaHoro pycna 1994, 2000 — 2011 rogbl

[vanasoH MapameTpbl MKP OrpaHunyeHus no
MKP,ro OBHeW
A )gz)p.bl, v ao ai az az as H, m Q, m3/c
1994, 1 571,13 no
2000- Jada -3,9812 16,873 -11,54 5,2112 -0,4291 0,85 5
2011 535
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J1.2.2 XpOoHOMOorn4ecknm xoa OTHOCUTENBbHLIX OTKNOHEHUN § PACXO40B, M3MEPEHHbIX

B nepuoabl 3apactaHusa pycna ot onopHon MKP npeactasneH Ha pucyHke J1.4.

0.400

0.200

OTHOCUTENLHOE OTK/IOHEHHE (

0.000

-0.200

-0.400

-0.600

-0.800
21 map 10 mait 29 uoH 18 aer 7 oKkT 26 HoA 15 Ake

PucyHok J1.4 — XpoHosormyeckui xon OTHOCUTENbHbLIX OTKNOHEHUN § OT onopHon MKP
pacxofoB BOAbl, U3MEPEHHbIX B Nepuobl 3apactaHna pycna
1994, 2000 — 2011 rogos

3HayeHNs1 OTHOCUTESbHBIX OTKMOHEHUN Ha4yMHAKT YyMeHbLIAaTbCA Mnocne nepexoga
cpeaHecyTodHoOM Temnepatypbl Bogbl Yyepe3 8 — 10 °C He3agonro 4o SABHOro NOSIBNEHUS
BOOHOM pacTtuTenbHocTu. [lo xody pasBuUTUA  pacTUTENbHOCTM §  NpogorKaroT
yMeHbWAaTbCA W OOCTUraloT MUHUMAarbHbIX 3HAa4YeHUW B cepeguHe neta (MpUMepHo
OAVHaKoBble 3HayeHus HabnwogawTca B nepuog ¢ 30 uoHsa go 10 asrycrta), 41O
COOTBETCTBYET CTOSIHMIO HAaMBbICLUMX B ro4y TemMnepatyp Bo3ayxa v Boapbl. C yMeHbLIEHNEM
CPeAHEeCYTOYHbIX TemnepaTtyp 3Ha4YeHUs OTKMOHEHWA HavvHalT YBenuyuuBaTbCH. ITO
npogomKaeTca BNOTb A0 NOsIBEHNSA NepBbiX NeasiHblx 06pa3oBaHnin, Koraa OTKIOHEHUSA
g, obycnoBneHHble PacTUTENbHOCTbIO, CMEHSAITCA OTKMNOHEHUSIMU, OOYCrOBMEHHbIMU
nefoBbIMU SIBEHUAMM.

B paccmaTtpuBaemom rnpumepe  annpoKCMMaumio  XPOHOSOrMYECKOro  xopa
OTHOCUTEIbHbIX OTKMNOHEHWA § UuenecoobpasHOo BLINOMHUTL C  UCNOSIb30BaHUEM
TPUrOHOMETPUYECKON (PYHKLMN KOCUHYCca (38) OTAEenbHO ANs BETBM HapacTaHWsa BOAHOW
pacTUTENLHOCTM W BETBU ee OTMUpaHusa. [ns onpegeneHus napameTpoB ypaBHEHUN
KOCMHycouabl ONs BETBEW HapacTaHWa U cnaja BOAHOW pacTUTENbHOCTM Bbin NpoBeaeH
aHanu3 BCeX WMEeLWMXCA [aHHbIX HabnwogeHun 3a nepuodbl 3apactaHus pycra

npeawecTBYyOLLNX JET. Bbinn onpepgeneHbl gatbl HA4ana n OKOH4YaHuA 3apacTtaHnd (I'IyTeM
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OoCpeaHeHWsi COOTBETCTBYIOLMX AAT NpoLwnbIX neT). [aTbl Hayana 1 OKOHYaHUA 3apacTaHns
onpenensTcs NyTeM OCpegHEeHNA COOTBETCTBYIOLLMX AAT NPOLUSbIX NeT.

CnoxHee onpedenuTb AaTbl OKOHYaHUS HapacTaHusa U Havana otMupaHus. C aTomn
Lenblo HeobxoaMMO MOCTPOUTL XPOHorornyeckne rpadukm oTknoHeHun § IPB kaxgoro
roga oOT OMOPHOW KPMBOM, Kak MoOKa3aHO Ha pucyHke J1.5. 3a pgaTy nocnegHero OHS
HapacTaHua pekomeHayeTtcsa npuHumaTtb gaty MPB, Ha koTopon npekpaliaetcs peskoe
yBenu4yeHune (No moaynto) aHayeHun §. Hanpumep, ana nepmnoga 3apactanus 2010 roga ata
aaTta npuxogutcs Ha 12 umwoHA (cMm. pucyHok J1.5). llocne aToro HactynaeT nepuog
NpUBNN3NTENBHO CTabUNBHOrO COCTOAHUSA pacTUTENbHOCTU. 3a AaTy NepBoro AHA cnaja
pacTuTenbHOCTN uenecoobpasHo npuHATb gaty WPB, ¢ koTopon HaunHaeTca sBHOE
yMeHbLUEHWE No Moaynto 3HaveHun §. nsa 2010 r. ata gaTta npuxogurca Ha 21 aBrycta (Cm.
pucyHok J1.5). CpegHue gaTbl OKOHYAHWSA HapacTaHUs M Havana cnaga onpenensioTca
nyTeM TMpOCTOr0 OCPeOHEHUA COOTBETCTBYKOLIMX [aT BCeX paccMaTpuBaeMblX

npeaLwecTBYOLWMX NeT.

0.400 [ momee e ——- e .

L oo oo oo oo foeeeeennooee :

q
8

0.000 O + t t t t 1
13 pap 2%91‘{1 21 lﬁmH 10 :EBF 29 l::EH 18 :Hﬂﬂ 7 R:HE

-0.200

-0.400
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-0.800 L P T — T ———

PucyHok J1.5 — XpoHosnornyeckum xoa OTHOCUTENBbHbLIX OTKINOHEHUN §
NPB-ot onopHon MKP csob6ogHoro pycna
(nepuwopg 3apactaHusa ¢ 4 mada no 29 Hosbpa.2010 r.)

J1.2.3 3HauyeHuns napameTpa 7 4ns pacyeTta pyHKUMM KocuHycouabl no popmyne (38)

Ona nepmnoaoB HapaCTaHMﬂ/CI'Ia,D,a 3aarTcA paBHbIMA

r=1,2,3...n, (N.3)
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rae n — nocrnegHuii No cHeTy AeHb HapacTaHus/cnaga pacTUTENbHOCTMY.

AnWTenbHOCTM NepuoaoB HapacTaHUs WM cnafa BblYMCASITCA Kak pasHOCTM adar
OKOHYaHWsi U Ha4ana COOTBETCTBYOLNX NEPUOIOB.

1.2.4 3HayeHne napamMeTpa a BblUMCISETCS ANsl Nepyoaa HapacTaHusl kKak cpegHee
M3 MakcMMarnbHbIX (MO MOAYM0) 3HAYEHUA §, paccYMTaHHbIX Ha AaTbl, NPUHATbIE 3a
nocnegHve OHW NepuoaoB HapacTaHUs PacTUTENbHOCTU KaXAoro U3 pacCMOTPEHHbIX JET.
3HayeHre napameTpa a Ans nepuoga cnaja BblYUCISETCS Kak CpeaHee M3 MakCMManbHbIX
(no mMoaynto) 3HaYeHu §, paccuMTaHHbIX Ha AaTbl, NPUHSATbLIE 3a NepBble AHWM NepuoaoB

OTMNPaHnNA paCTUTESTIbHOCTUN KaXXaoro n3 ner.:

Nl =
aH=Z1|qmaXH|’ (J-I4)
n
Nl =
ac=z1|q,:]aXC|, (n_5)

r4e N — 4YnUCro NeT B COBOKYMHOCTMW.
N.2.5 C wncnonb3oBaHWEM MOSMYyYEHHbIX MAPaMETPOB 7, au W ac YpPaBHEHUS,
annpoKCMMUpYOLME XoO OTHOCUTENbHLIX OTKMOHEHWA B Mepuop 3apacTaHus pycna

npuobpeTatoT BUA:
- ANs nepuoaa HapacTaHusi BOOHOW pacTUTENbHOCTH:

G =0,607cos(2mt/ (4 - 40) +m/2); (n.6)

qHCOS

- Ans nepuoda cnaga (0TMMpaHus) BOAHOW pacTUTESNTbHOCTMU:

§.. .=0,598cos(2mr/(4 - 86) +m). J1.7)

qCCOS

MonyyeHHble kocuHycouabl (J1.6) u (J1.7) HaHeceHbl Ha pUCYHOK J1.4: COOTBETCTBEHHO

NNHUK 2 1 3.
J1.2.6 YpaBHeHus anga pacyeta AK® npmnobpetatoT cnegyowmm sua;

- Ana nepunoga HapactaHusa BOAHOM pacTnTesibHOCTH

r(t)=cos(2mr/(4-40)). (J1.8)
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- AN nepvofga cnaga (oTMUpaHust) BOOHOW pacTUTENbHOCTU:

r(t)=cos(2nt/(4-86)). (J1.9)

Ha pucyHke J1.6 npeacraBneHbl: 1 — AK®, paccuntanHHaa no cdopmyne (J1.8) onsa
nepuoga HapactaHnus, 2 — AK®, paccuntanHasa no cdopmyne (J1.9) ona nepuoga cnaga
BOAHOW pactuTenbHocTu. Kak BugHo n3 pucyHka J1.6, B nepnog HapactaHus CBA3aHHOCTb

Mexay 3HavyeHusiMu psiga §(t) 3HaunTenbHO MeHbLLE, YeM B Nepuo cnaja.

Kordpuupenr woppensium, »

1 — ans nepuoga HapacTaHUsi BOAHOW pacTUTENbHOCTMY;
2 — ons nepvoda cnaga BoAHOW pacTUTENbHOCTU

PucyHok J1.6 — AK® npouecca OTKNnoHeHun g

J1.2.7 Cnepytowme warnm COOTBETCTBYIOT pacyeTtaMm nNo MeTody ONnTUMaribHOW
3KCTpanonAunm, N3NoXeHHOMy B NpunoxeHnn XK.

J1.2.8 MNpencraBneHHble Ha pucyHke J1.4 oTpeskm KocuHycoma 2 n 3 oTpaxatoT
ocpegHeHHble 3a MHoroneTne xapaktepuctukm MNCP B ctBope M1 p. MaTbipa — ¢. KpyToe B
nepuog ero 3apacrtaHus BOAHOW pacTUTENbHOCTbIO. Kak BUAHO 13 rpadumka (CM. pUCYHOK
Nn.4), pasbpoc Touek §,, coorBetcTByloLX, VIPB OTHOCMTENBHO OCPEeaHSIOLMUX NIMHUIA
poctaToyHo Benuk: CKO pasbpoca Touek g, Ans obeux nuHuii coctaenset 0,14, cpeaHee
3Ha4eHue A4ns NMHUM HapacTaHUsl BOAHOW pacTUTENbHOCTM paBHO 0, 4K NIMHUM OTMUPaHNS
BoaHon pactutenoHoctn — 0,25. MNpn 3TOM B OTAENbHbIE rOAbl BCE OTKNOHEHUA MOTyT

UMETb WNU  NOSIOXKUTENbHbIN, UMK OTpI/ILl,aTeJ'IbeII7I 3HaK, TMMO3TOMY nON1d pacyeTa
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onepaTMBHbIX PacxodoB BoAbl HEOBXOAMMO y4uUTbIBaTb 0COBEHHOCTM M3mMeHeHus MNMCP B

Ka>XOM KOHKPETHOM roay. Ey,u,eM BbIMOJTHATb Yy4eT 3TUX 0COBGEHHOCTEN Ha OCHOBE panooB
OCTaTOYHbIX OTKITOHEHUN C~]M TOYEeK C~7M OT 3Ha4YeHuw, pacCynTaHHbIX MO YpaBHEHUKO

KOCMHycouabl § .., @ UMEHHO PSOOB:

cos’
0= Ay~ Uoos (J1.10)

3Ha4yeHus nonpasok g, B hopmyne (8) paccunTbiBaoTCs Mo PoOpMyne onTManbHoOw

SKCTpanonduunmn, KOTopad B 3TOM Clly4ae 3anmieTcd B crieayruiem suae:

- AN nepvoaa HapacTaHUs BOAHOW pacTUTENbHOCTU:

qt=p1a:l,+p2a;+chos; (ﬂll)

- Ana nepunoaa cnaga (OTMI/IpaHVIFI) BOOHOM PacTUTESIbHOCTU:

qt=p1a;+p2a;+accos' (ﬂ.12)

roe (7'1’ n 67; — 3HAYEHUSA OCTATOYHbIX OTKNOHEHWUI, BbIYUCIIEHHbBIX HA AaTbl COOTBETCTBEHHO
nocrnegHero u npeanocrnegHero M3MepeHnn pacxogoB BOAbI.

MccnepoBaHma nokasanu, YTo B nepuog npubnuantenbHO CTabunbHOro COCTOSHUS
BOLHOW pacTUTENIbHOCTU, KOr4a He NPoOMCXoanT 3Ha4YnTenbHoro nameHenus NCP, nonpaeku
gt B popmyne (8) MOXHO BbIYMCIIATL METOOOM CKOSb3SLWEro cpeaHero ¢ Cnofb30BaHMEM
3Ha4YeHUN OTHOCUTENbHbIX OTKMOHEHUW ofgHOro unu Asyx nocnegHux VIPB no dopmyne
(24).

J1.2.9 MNpoueaypa pacyeTa onepaTtvBHbIX PacxXOdoOB BOAbl B NMepuog 3apacTaHus
pycna 2012 r. gna I'T1 p. MaTtelpa — c. KpyToe, pe3ynbTatbl KOTOPOro npeacraBfieHbl B
Tabnuue J1.2, npeacraBneHa B nepevncrneHnn a) — x):

a) nocre 3aBepLueHns nepuoga nefoBbiX ABMEHWUIA Ha KaXable CYTKU MO 3HAYEHUIO
CpeaHero CyTo4MHOro YpoBHS BOAbI BblYMCNAETCH 3HavyeHne pacxoga no onopHon MKP. B To
Xe BpeMsi He06X0AMMO OTCEXMBaTb POCT TeMNepaTyp Bo3ayxa 1 BoAbl;

6) C kaxabiM HOBbIM M3MepeHueM pacxoda Boabl no dopmyne (9) nonydaem

3Ha4YeHne OTKIoOHeHNnA (7;

97



P 52.08.872-2018

B) eCcriv npu nNpubnmxkeHun cpedHen MHOroneTHenm paTbl Hadvana nepuoaa
3apacTtaHusa 1 yCTaHOBNEHUN YCTONYMBbLIX TeMnepaTyp Boabl Bbiwe 10 °C — 12 °C 3HayeHune
G Npy 04epeaHOM M3MEePEHUN pacxofa CTaHOBUTCA oTpuuaTenbHbIM (B pacCMaTpuBaemMoMm
npumepe ato npomsowno 10 mas, § okasanocb pasHbiM -0,048), To gaty 11 mMas MOXHO
npuHUMaTh 3a AaTy Havyana nepvoaa HapacTaHus BOOHOW pacTUTENbHOCTU. 3HaYeHne THa
3Ty JaTty NpuHUMaeTcsa paBHbIM 1, U HaYUMHaeTcsa pacyet no opmyne (J1.6);

r) pacyeTr 3HadeHun AKD ocyuwectensietca no dopmyne (J1.8). PacyeT BecoBbIx
koadppuLmMeHToB p, U p, —no dopmynam (19) u (20);

[) C KaXablM HOBbIM M3MEPEHMEM pacxoda BoAbl NPOU3BOOUTCA pacyeT 3HaYeHun
OCTaTOYHbIX OTKITOHEHWI Ej; no gpopmyne (J1.10);

€) 9KCTpanonMpoBaHHble 3Ha4YeHus §, Ha nepuop [0 Creaylowero M3MepeHus
pacxoga BbluucnaTcea no gpopmyne (/1.11);

X) pacxoabl BOAbl BblYMcAATCA no gopmyne (8).

J1.2.10 Hanpumep, Ha gaty 3 uMoHA, 23-n OeHb OT Hayana 3apacTaHus, pacudet
BbIrMAAMT cnegyowmm obpasom:

- nNpeABapuTENbHO NO AaHHBIM MPOLWSbIX feT paccyYUTbIBAeTCA 3HayYeHWe Mepbl

MOrpeLUHOCTN N3MEPEHWIN PaCXOA0B BOAbI

7 0,10

157 520,527 0,102

=0,04. (N.13)

- MO 3HA4YeHMIO YPOBHSA BoAabl, HabnwoageHHoro 3 utoHs (H = 1,52 m) BblumncnsieTcs
pacxoa Boabl (Q(H) = 11,0 m3/c);
- MO0 3HAYEHNAM OTHOCUTENbHbIX OTKIMOHEHUN nocreaHero v npeanocnegHero MPB,

PaBHbIM COOTBETCTBEHHO: §, = -0,472, u G, = -0,247, 1 3HAYEHNAM OTKMOHEHW §, .,

paccunTaHHbIX Ha 3Tu xe Adatel no dopmyne (J1.6), (G, .o1=-0,429 n G, ,=-0,210, no

copmyne (J1.10) BbIMUCNSAOTCA OCTATOYHbIE OTKIOHEHMS G, ):

§,,= 4, - Goye,= -0,472-(-0,429) =-0,043; (N.14)

n1

(7142= E’MZ_ C~70032= _0’247'(_0’21 0) = '0,038; (J'I15)
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- C YY4ETOM 3HayeHun 1= 1, 11o= 11, 19o= 14 no dopmyne (J1.8) BblUUCHAOTCA
3HayeHus AK®: ry1= 0,993, ry,= 0,908, rp,= 0,853;

- 3aTeM paccyuTbiBalOTCA BeCoBble KOI(PUUMEHTbI OpMYIbl  ONTUMasibHOM

SQKCTpanonAaunm:

_ (1+mr(zy, r(z,)r(7;,) _ (1+0,04)-0,993 - 0,853-0,908
P1 (1+n)2-[(z,,)P (1+0,04)2- 0,9082

=1,006; (1.16)

_ (1+mr(zy,)r(z4)r(7;,) _ (1+0,04)-0,853 - 0,993-0,908
P2 (1+m)2[r(z,,)P (1+0,04)2- 0,9082

=-0,059. (N.17)

- no copmyne (J1.6) paccumTbiBaeTcs 3HAYEHME OTKIOHEHUNA § AN 3HayeHus

HCOS

7= 23, 4TO COOTBETCTBYET AaTe 3 UOHSA, G = —0,476;

HCOS

- Aanee BblYMCNAETCs 3KCTPanonMpoBaHHOE 3HavYeHne nonpasku no gopmyne (/1.11)

qca: p1 (71 +p2q2+chos=

(J1.18)
=1,006-(-0,043)+(-0,059)-(-0,038)+(-0,476)= -0,518
N 3HAYEeHne onepaTMBHOIO pacxoda BoAabl Ha Aaty 3 uoHsa no gopmyne (8)
Q. = 11,0-(1-0,518) = 5,31 m%/c. (J1.29)

[aTta Ha4ana nepuoga npubnManTenbHO CTabunbHOro COCTOSIHUA PacTUTENbHOCTU
onpegensieTcsl Kak cpegHss Nno MHOroONeTHUMM AaHHbiM. [ns 3Toro nepvoga 3HadeHus
nonpaBok §: ONpeaensalTCsa Ha OCHOBE OLHOrO-ABYX MOCMEHMX M3MEPEHMI PacxOaoB
BOAbl METOOM CKOJIb3SILLEro CpeaHero.

[aty Hayana nepuoga crnaga pas3BUTUS BOAHOM PaCTUTESNIbHOCTM TaKkKe MOXHO
onpedenuTb Kak CpPedHI MHOroneTHwow. [na nepuoga crnaga pacyeT onepaTuBHbIX
pacxo4oB BOAbI BbINOMHAETCA aHanorMyHo onMcaHHOMY B nepeyncrneHmm a) — x). MNpu atom
pac4deT 3HadeHn AK® ocywectensieTca no opmyne (J1.9), pacyeT OTKNOHEHUIN Gecos — MO

dopmyne (J1.7), a aKkcTpanonMpoBaHHble 3HA4YeHUs §, Ha Nepuoa [0 CheayloLlero

n3mepeHnsa pacxoga BblumcnaTca no popmyne (J1.12).
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J1.2.11 Ha pucyHke J1.7 npegcrtaBneHbl peXmMHbIA M onepaTuBHbLIN rmaporpadbl

cToka peku Matbipa B cTBope c. KpyToe 3a nepuop 3apactaHua pycna 2012 .

12.00

11.00

10.00

9.00

8.00

7.00

6.00

5.00

Pacxoasoam Q, m¥c

4.00

3.00

2.00

1anp 21 mai 10uion 29 aBr 18 okT

7 nex

1 — pexuMHbIn; 2 — onepaTtmBHbin; 3 — PB

PucyHok J1.7 — T'vaporpadbl cToka pekn MaTbipa B cTBOpe cena Kpytoe
3a nepuog 3apactaHund pycna ¢ 18 masi no 10 Hos6psa 2012 .

J1.2.12 [1na oueHkn 3(pekTUBHOCTM NpeasioKeHHbIX MEeTOLOB BbINOSIHEH pacyeT
onepaTMBHbIX pacxofoB BoAbl B nepuodbl 3apactaHust pycna 2008 — 2013 ropos.
PesynbTaTbl CpaBHUTENBHbLIX pacYeTOB ONepaTUBHbBIX PACXO40B BOAbl C MCMOMb30BAHNEM
3KCTPanoNAUMOHHO-TMOPABNNYECKOA  MOAENU U YCOBEPLLUEHCTBOBAHHOIO  MeToda

onTMMarbHOW 3KCTpanonsauum npueeaeHsl B Tabnuue J1.3.

OTHOcUTEeNbHbIE NorpeLlHocTM onepaTuBHbix EPB onpeaenanuce no oopmyne

Son = "“Q—‘” 100, (11.20)
pt

rae Q¢ — 3HayeHne EPB o AaHHbIM, 0ny6nnkoBaHHbLIM B CIPaBOYHMKaX BOAHOIO KagacTtpa
«ExegHeBHble gaHHbIE O peXuMe 1 pecypcax NOBEPXHOCTHLIX BOA CYLUUY.

Cny4yaiiHaa cpegHekBaapaTMyeckass MOrpellHOCTb OMnepaTUBHOMO y4yeTa 3a Becb
nepuop 3apacTaHus pycrna paccuntbiBaeTcs no dopmyne

101



P 52.08.872-2018

N <2
1 %on (Nn.21)

rae N — KonmM4yecTBO YNEHOB psiaa.

T ab6nwuuy all.3 - OueHka a(ppekTMBHOCTN METOLOB OMNEpaTUBHOIO yyeTa CTOKa B

nepvoa 3apactaHus pycna

Konu4yecTBo cyTok € 5 | CnyyanHas cpenHekappaTuyeckas
® o) >15 %, B % oT obLiero 5 MorpeLIHOCTb onepaTuBHOIO y4yeTa
c . omnep t ’ b}
N yKucna cyToK B nepuoae . 3 CTOKa Ogpep
2= = = = <E| 28 .35 B 5 |55
X I P O = I =
ron | 5 |25 ¢_8[8e8| 88 |cec |28 |2 8| 82838
g9 T3 | 598 &5 FI5| O35 | S T3 | so0%5| B IS5 g &
E s E Q [ il = E&XC| 9L 5 = Q [ il = E &G o
=2 = oge [ S9¢| 208 | $F oCcC | ogad| SO0 Qg
g 2 38| 385 |Qes| g5 | oz S8 | 38E5| gek | gk
oF T D ac®E | BQe| ©p | £ I s | B B8R =
L ® m T O oo G Q 9 ® 2 I 3 o © o 5 o
- @® @®© @ S Q d N @® @® ®
o o o O 0Os o o Q
OKCTpanonsiLMOHHO-TMApaBnnMyeckas Mogenb
1994,
2008 2000-2007 16 36 5 18 -3.4 11,3 14 6,1 13,1
1994,
2009 2000-2008 5 10 8 0 -3,4 8,1 9,5 8,7 7,1
2010 1994, 15 33 22 0 5,7 11,3 14,7 14,0 5,4
2000-2009 ! ' ' ’ ’
o011 | . 1994, 12 28 14 0 51 | 125 | 19,2 123 | 53
2000-2010 ! ’ ’ ’ ’
2012 | ., 1994, 13 21 16 8 | -12 | 98 | 108 105 | 89
2000-2011 ’ ’ ’ ’ ’
2013 | , 1994, 13 48 0 9 13 | 104 | 193 43 8,3
2000-2012 ’ ’ ’ ’ ’
YcoBepLUEHCTBOBAHHbIV MeTOo, ONTUMasibHON SKCTPanonaumMm OTHOCUTESNbHbBIX OTKITOHEHWI (7
1994,
2008 2000-2007 5 0 7 6 -1,2 7.3 6,6 7,3 7,7
1994,
2009 2000-2008 8 3 17 2 -2,3 8,9 8,6 10,0 7,6
1994,
2010 2000-2009 4 6 5 0 1,7 7,4 8,4 7,9 6,1
1994,
2011 2000-2010 1 9 0 0 1,7 5,8 8.8 52 3,8
1994,
2012 2000-2011 7 0 8 8 1,3 7.9 5,8 9,2 7,7
1994,
2013 2000-2012 10 26 0 10 -0,6 8,2 11,2 4.0 9,9

CucremaTunyeckue norpewHoCcTnn onepatmMBHOINO y4dyeTta CTOKa onpenenAarnncb Kak
cpegHune 3HavyeHunda no BCENn COBOKYIMNMHOCTWN OTHOCUTEIIbHbIX I'IOFpeLIJHOCTeVI onepaTtnBHOIoO
ydyeTa CTOKa B nepuno 3apacrtaHud.

3Ha4yeHne mMakcumarbHO LI,OI'IyCTI/IMOIZ OTHOCUTENBLHON norpeLwHoCcT onepaTtnBHOIro

ydeTa CToKa NPUHATO paBHbIM 15 %.
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Kak BngHo n3 Tabnuubl J1.3, pacyeT onepaTuMBHbIX pPacxogoB BOAbl B nepuog
3apacTtaHus pycna C MCMNosib30BaHWEM YCOBEPLUEHCTBOBAHHOIO MeToda OnTUMarbHOM
3KCTpanonaAumMm OTHOCUTENBbHbLIX OTKMOHEHMWI MO3BONSET CYLLLECTBEHHO CHU3UTL CyYanHble
cpeaHve KBagpaTuyeckue, cucteMatmyeckne n HanbonbLume norpeLHocTn onepaTMBHOro
y4yeTa CToKa No CpaBHEHUIO C IKCTPanonALUNOHHO-TMAPaBANYeCKONn MOAESbIO.

CnepnyeT OTMETUTb, YTO OTAESNbHbIE ClyYaun NpeBbILLEeHNS 40MYCTUMOWN MNOrPeLLHOCTH
Habn4aTCa B KAXXAOM U3 UCCNeLOBaHHbIX NepMOAOB 3apacTaHnsa. YCTaHOBMEHO, YTO B
nepvog nNpubNU3NTENbHO CTabUITbHOrO COCTOSIHUA BOAHOWM PaCTUTENbHOCTU CHUXKEHUE
MCP, KoTOpOMYy COOTBETCTBYET YBeNUYeHue oTpulaTtesnibHbiX 3HayeHurn ¢, MoXeT
npoucxoauTb B pes3ynbTate noTenneHna u, kak cneactsune, 6onee 6GypHoro pasBuTus
pactutensHoctn. 1 HaobopoT, ysenudeHne NCP ¢ ymeHbLlIeHneM 3Ha4yeHu G No Mogynto
MOXET MPOUCXOAUTb NOCMe MPOXOXOEHUA 3Ha4YUTeNbHbIX OCagKOB M MaBOOKOB W, Kak
cnegcrteme, npurnbaHns BOOHOM pacTUTenbHOCTM KO AHY. B nepuon cnaga BOAHOW
pacTUTENbHOCTM O0MNYyCTUMasi MNOrPeLHOCTb OnepaTtMBHONO ydeta CTOKa MOXeT ObiTb
npesbllLeHa n3-3a HegoyyeTa yBenudeHus NCP npu npoxoxaeHnn HebonbLUMX JOXAEBbLIX

NnaBOJKOB.
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KnioueBble cnoBa: pacxof BOAbl, NPOMyCkHasi CNOCOGHOCTb pycna, KpuBasi
pacxofoB, annpokCcMMauusi, OnepaTMBHbIA y4eT CToKa, Mepa MOrpeLuHoCTy,
aBTOKOppEensunMoHHas YHKUMUS, SKCTpanonsuus pacxonoB BOAbl, OMTUMarnbHas
aKCTpanonsaums
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HEeHWS HEHHOMHEHHOM (OPH) N3MEHEHNNU3MEHEHUN

HOBOW [@HHYNMPOBaHHOM

107



