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Ilpeaucaosue

Hacrosimme Pekomenaanuu no onpeaesieHuio pacCue€THBIX TUIPOJIOTUUECKUX XapPaKTEPUCTHK
IpU HAJIMYUK JAHHBIX THAPOMETPUYECKUX HAOIIOACHUM B MyHKTE MPOEKTUPOBAHUS HAJIJICKUT
HCITOJIH30BAaTh MPHU MOATOTOBKE TeppUTOPHATBLHBIX CTPOUTEIBHBIX HOPM CyOBbekTOB Poccuiickoi
denepanuu, a TakXKe MPH pPacyeTe TUAPOJOTHYECKHX XapaKTCPUCTHUK [UISI CTPOUTEIHHOTO
npoektupoBanus. Pexomenparuu COCTaBIEHbl B  JIA0OpaTOpPHHM  pPacyeToB  CTOKa
['ocymapcTBeHHOTO THIpOJIOTHYECKOr0 HMHCTHTyTa mpodeccopom A.B. PoxnmecTBeHCKUM ¢
ydacTHeM : KaHauaara TexHudaeckux Hayk [[.A. Ilnutkuna] (paszaen 9), 1oKTOpa TEXHHYECKUX
Hayk M.B. boaroBa m kanaupata texHuueckux Hayk C.M. Tymanosckoil (paszzmen 10),
kaHauaara texHudeckux Hayk C.M. TymanoBckou (pasmen 11), mpodeccopa A. M.
Brnagumupora (pazaen 12), nokropa Texanueckux Hayk B.A. By3una (pazgen 13).
Kpome Hactosimux Mertonuueckux pexoMeHnauuii B [T moAroToBieHbl  clienyrolime
PEKOMEHIalluH:
«Meroauyeckue pPEeKOMEHJANMH TI0 CO3/IaHUI0 PETHOHATbHOW 0a3bl JNAaHHBIX 1O OCHOBHBIM
TUAPOJOTUYECKUM XaPAKTEPUCTUKAM,;
«Meroauyeckne peKOMEHAAMHU 0 OLEHKE OJHOPOJHOCTH 3MIMPHYECKUX pacCHpeleieHUuN U
CTAllMOHAPHOCTU MHOT'OJIETHUX PSAJIOB THAPOJIOTHUYECKUX XaPAKTEPUCTUK;
«Metoauyeckue  peKOMEHJAIMM IO  ONPEACNICHHIO  PACYETHBIX  THIPOJIOTHUYECKHUX
XapaKTepUCTUK TMpH HaJUMYUM JAHHBIX HAOMIOAEHHM B TMYHKTE MPOEKTHUPOBAHUSY). ITH
JIOKYMEHTBI TPE/IIoJIaraeTcss Oony0aIuKoBaTh B Onmxkaime 2-3 rozaa.

B mnacrosmee Bpemss B ITU Bemyrcs paboTel 1O MOATOTOBKE «MeETOAMUYECKUX
PEKOMEHIalUM 0 OMPEAENEHUIO PACUETHBIX TUIPOJOTUYECKUX XaPaKTEPUCTUK MPU OTCYTCTBUU
JTaHHBIX HAOJIIOJEHUM B MyHKTE MPOEKTUPOBAHUA», KOTOPHIE MPEAyCMaTpUBAeTCs MOATOTOBUTH
K myosmkanuu B 2007T.

B nanupix MeToaudeckiux peKoOMEeHIalusaX IPUBOISTCS CChUIKU Ha paHee OIMyOJIMKOBAHHbBIE
m3nanud. [lo Mepe wu3maHusg OTMEUEHHBIX  METOAMYECKUX PEKOMEHIALMM CIIEAYeT UX

HCIIOJIB30BAaTh IMIPU MPOBCACHNUU NHKCHCPHBIX TUAPOJIOTHUCCKHUX PACUCTOB.



BBenenue

B Hacrosmux PexoMeHmanusx 1Mo ONpeIeICHUI0 PaCUETHBIX THIPOJIOTUYECKUX XapaKTEPUCTUK
OpY HAIMYWHA JaHHBIX THAPOMETPUYECKHX HAONIONCHUN B IYHKTE MPOCKTHPOBAHUS Goiee
1o JpOOHO PACKPHIBACTCSI CMBICT MHOTHUX METOJIUYECKUX TOJI0XKEHUH, U3I0KeHHBIX B CBOJIE MpaBwiI 110
OTIPENICTICHUIO PACUYCTHBIX THAPOJIOTHYCCKUX XapaKTePUCTHK [28], MPUBOIATCS anrOpuUTMBI pacyeTa,
JIAIOTCS TIOSICHEHUS 0 WCIOJIb30BAHUIO BBIYHUCIUTENBHBIX TPOrpaMM W OoJiee TIONHO MpPEACTaBICHBI
NpUMeEpBI pacueTa Pa3udHbIX THAPOIOTHYECKUX XapakTepucTuk Kpome Toro B PexoMenmarnusx Ooiee
IMOJIHO TMPEACTABJICHBI MHOI'OYMCJICHHBIC Ta6JII/II_U)I, KOTOPBIE 3HAYUTECIBHO o0eryaror IIPON3BOJACTBO
WHXCHCPHBIX TUAPOJOTHYCCKUX pPaCyYCTOB. Bwmecte ¢ TeM MHOrme IIOJIOKECHUA, U3JI0KCHHBIC B CBOIIe
npaBuia [28], KOTOpBIE HE UMEIOT MIPSIMOTO OTHOIICHUS K MOJATOTOBKE TeppHUTOPHATBHBIX CTPOUTEIBHBIX
HOPM, NPHUBOAATCS KypCHBOM B HACTOSIIUX MeTONMYeCKHX Pexomenmamusx.  TeppuTopuaibHbIE
CTPOUTENBHBIE HOPMBI TI0 OINPEACICHHIO PACUCTHBIX THAPOJIIOTHYECKUX XapPAKTEPUCTUK JIOJKHBI
coJiepKath O0OOICHHE WCXOMHOHW THAPOJOTMYECKOd wuHbOpMAanMUd B BHIAE YIAOOHOM JUIA
TUIPOJIOTUYECKOTO OOOCHOBAHMS TMPOCKTUPOBAHUS HOBBIX, PACIIUPEHHS, PEKOHCTPYKIIUH,
JUKBUJIAIMKM W TEXHUYECKOTO TEPEBOOPYKEHUSA JEUCTBYIOIIUX MPEANPUITHH, 3IaHUN U
COOPYXEHHMI Uil BCEX BHUJOB CTPOUTEIbCTBA W HWHXKEHEPHOM 3allUThl Tepputopuil. B
HacTosmuX PexkomMeHmanmusx paccMaTpuBaeTcss o00paOoTKa HMCXOIHOW THUIAPOMETPUUYECKOU
uH(OpPMAIIMK B MYHKTAaX THAPOMETPUYECKUX HAONIOJACHUN TOCTATOYHON MPOJOJIKHUTEIHLHOCTH.
Bmecte ¢ TeM pgaHHbIE METOAMYECKHE PEKOMEHIAIMU JOJKHBI KMCHOJIB30BaThCA W TIPHU
00paboTKe THUIPOJOTUUYECKUX PSAJIOB TOCIE MPOIEAYPhl MX MPHUBEIACHUS K MHOTOJICTHEMY
nepuony. llodTomy mpencTaBisieTcss IeNecoOOpa3HbIM CHadajda TMPOU3BECTH MPHBEICHUE
TUAPOJIOTUYECKUX PANOB K MHOIOJETHEMY IIEPUOAY B COOTBETCTBUM C METOIUYECKUMU
PexoMeHmanusiMu 1o MpUBEACHUIO PSAOB THIPOJIOTHYECKUX XapaKTEPUCTUK U UX MAPaMETPOB K
MHOTOJIETHEMY TIEPUOAY M TOJIBKO IOCJIE ATOTO MPUCTYMHUTh K CTATUCTUYECKOW 00paboTKe BCex
PAIOB, BKIIFOYAs PSAAbL, IPUBEACHHBIE K MHOTOJIETHEMY IIEPHOY.

Hacrosmue PexoMmeHmanmuum MOTYT OBITh HCIONB30BAaHBl HE TOJBKO MPH MOATOTOBKE
TeppuTopranbHbIX CTPOUTEIBLHBIX HOPM, a W TMPH THAPOJOTMYECKHX pacderax i
MPOEKTUPOBAHUSA, CTPOUTEIBCTBA M OAKCIUIyaTallUM pPa3JIMYHBIX BOJOXO3SMCTBEHHBIX U
THAPOTEXHUYECKUX COOPY>KEHHWH Ha BOJHBIX 00BekTax Poccunm u obecneduBaroIue WX

0€30MaCHOCTb.



1. O01mue MoJI0KEeHUA

IIpu monrotoBke TeppuropuanbHbeix crpoutenbHsix HopM (TCH) ma  cyObekToB
Poccniickoit @enepannu, a TakKe IPU TUAPOIOTMYECKHUX pacdeTrax il CTPOUTEIBHOIO
MPOCKTUPOBaHUS cleayeT pykoBoacTBoBaThes CBomom mpaBun (CII) mo ompeneneHuio
pacCUETHBIX THIPOJIOTUYECKUX XapakTepucTuk [28]. CBoa mpaBWII COAEPKUT OCHOBHBIE METO/IbI
U CXEMBI pacyueTa CpEeJHUX TOJIOBBIX, MAaKCHUMAJIbHBIX PACXOJO0B BOABI U OOBEMOB CTOKa
BECCHHETO IIOJIOBOAbSI M JOXKIEBBIX MAaBOJAKOB, THUAPOrpadoB CTOKA, BHYTPUTOJOBOTO
pacmpeneneHns CTOKa, OTMETOK HAaWBBICIIMX YPOBHEW BOJBI PEK U 0O3€p M MHUHUMAJbHbBIX
pacxofoB Bofbl. JlomyckaeTcsi HCMONb30BaHUE METOAOB, U3JIOKEHHBIX B  HACTOSIIUX
PekomeHausax mpu CTaTUCTUYECKOM O00pabOTKe APYrMX TUAPOJIOTHYECKUX XapaKTEPUCTHK,
TaKMX  KaK  CE30HHBII  CTOK,  IPOJOJDKUTEIBHOCTb  TUAPOJIOTMYECKUX  SIBJICHUU
(MPOIOJKUTENBHOCTh BECEHHUX TMOJIOBOJIUN U JIOXKJAEBBIX MAaBOJKOB), METEOPOJIOTMYECKUX
(aKkTOpOB PEYHOr0 CTOKAa (HOXKIEBBIE OCAJKW, CHEKHBINH IOKPOB, TEMIIepaTypa BO31yxXa) U
MHOTHX JIPYTHX TUAPOJIOTHUECKUX XaPAKTEPUCTUK U APYTHX (HAaKTOPOB PEYHOTO CTOKA.

IIpumeHneHne Ipyrux METOJOB pacyeTa, He BKIIOUEHHBIX B CBOA mpaBui [28] u B HacTosue
Metoauueckie pPEeKOMEHJAIMU 10 ONPENEICHUI0 OCHOBHBIX PAaCYETHBIX T'MIIPOJIOTHYECKHUX
XapaKTEePUCTUK, TPeOyeT BCECTOPOHHETO 00OCHOBaHMS. [Ipu 3TOM HEOOXOIUMO MPEICTABUTH
CPaBHMUTEJIBHYIO OLIEHKY IOIPEHIHOCTEN pacuyeToB MO IPEeIaracMbIM METOJIaM C pe3yJibTaTaMu
pacyeToB MO METOJ1aM, U3JI0KEHHBIM B HacTosAmMX Pekomennanusax u Coze npasuil.

OmnpeneneHre pacueTHBIX THAPOJOTHYECKHX XapaKTEPUCTHK IOHKHO OCHOBBIBATHCS Ha
JaHHBIX  TUJIPOMETEOPOJIOTUYECKUX  HAOMIOACHHM, OnmyONMKOBaHHBIX B  OQHUIMAIBHBIX
NOKyMeHTax Pocrujgpomera, BKIOYas IOCIEAHME TOJbl HAOMIOACHUN (HEONMyOJIMKOBaHHbIC
JnaHHble) K MoMeHTy noaroroBku TCH, mnm Kk MOMEHTY NpOM3BOJACTBA T'MIPOJIOTHYECKHX
pacueToB s NPOEKTUPOBAHMS,  CTPOUTENBCTBA W OKCIUIyaTallUd  Pa3iIMYHBIX
BO/IOXO3SIIICTBEHHBIX U THAPOTEXHUYECKUX COOPYKEHHM Ha BOJAHBIX OOBEKTAX CTPaHbI , a TAKKE
Ha JAaHHBIX HaONIONCHUH, cofepkammxcs B apxuBax [ocrumpomerdoHna, U3BICKATENbCKUX,
IPOEKTHBIX M JAPYrUX OpraHu3aluii, BKIKOYas MaTepHallbl OIpoca MECTHbIX kuTenei. Kpome
TOTO, CJIEQyeT HCIOIb30BaTh JOCTOBEPHbIC JaHHBIE HAOMIOACHUN 33 THAPOJIOTHYECKUMHU
XapaKTepUCTHUKAMU MO apXHUBHBIM, JHUTEPATYpHBIM U JIPYIMM MaTepuaiaM, OTHOCSAIIMMCS K

nepuoAy 0 Hayana peryisipHbiX HaOmogenuid. [Ipum 3ToM HeoOXxonuMoO yka3aThb UCTOYHHK, Ha



OCHOBaHUHU KOTOPOTO YCTAHOBJICHA TUAPOIOTHYecKast HHPOPMAIs, U IPOU3BECTH TIIATEIHHYIO
OIICHKY JJOCTOBEPHOCTH U TOYHOCTH IOJIYY€HHBIX MaTePHUAIIOB.

Ilpu  omcymcmeuu  OauHbIX  2UOPOMEMEOPONOCUYECKUX — HAONOOeHUU 8  NYHKme
NPOEKMUpo8anusi 0043amenbHO  NPOBOOSIMCA  2UOPOMEMEOPONOSUYECKUe U3bICKAHUS  Olf
NOBbLULEHUS MOYHOCMU U HAOEHCHOCMU PACYemO8, 8bINOIHACMbIX MEMOOAMU, U3NOHCEHHBIMU 8
Hacmoswux Pexomenoayusx u Ceooe npagun. H3vickanus ocywyecmensitomcs 8 COOmeemcmseuu
co CHull 11-02-96 ‘“Unoicenepmnvie uzvickanus 0 cmpoumenvcmed. OCHOBHble NOA0NCeHUs”
[25] uw CII 11-103-97 “Uuocenepno- euopomemeoponocuveckue U3bICKAHUSL  OJ1s
cmpoumenscmea” [27]. Mamepuanvi nonegvix 2u0pomMemeoposocULecKux U3blCKAHUll maxice
noonexcam OalbHeuwiemMy aHamu3y U NoCcreoyIouwuUM pacuiemam 6 COOMBEmMCcmeuu ¢
DPEKOMEHOAUUAMU NO NPUBEOEHUIO KPAMKOBPEMEHHbIX HAOMI00eHUll K MHO2O0IemMHeMYy nepuoody u
6 coomgeemcmeuu co Ceo0om npasu..

JlaHHBIE TUAPOMETPUUYECKUX HAOIIOJACHUMN, BBHI3BIBAIOIINE COMHEHHUE, CIEAYeT MOJBEPraTh
MPOBEPKE, BKIIOYAIOIICH aHaTH3:

- TMOJHOTHI ¥ HAJIeKHOCTU HAOJIIOEHUN 32 YPOBHAMU M PacXofaMH BOJbI, HATUYMS JAHHBIX O
HauBBICIIUX (MTCHOBEHHBIX U CpPEIHECYTOYHBIX) U HAMHHU3IIMX YPOBHSAX BOJIBI 3a BpeMs
HaOII0IeHUH TIpU CBOOOTHOM OTO JIbJIa PYCIIe, JISASTHOM MOKPOBE, JISI0X0/Ie, 3aTOpe JIb/ia, pyclie
3apociieM BOJHON PacTHUTENBHOCTHIO, MOANOPE OT HUKEPACHOJIOKEHHOHM IIIOTHHBI, cOpocax
BOJIBI BBIIIE THIPOMETPUUECKOTO CTBOPA, MOJTHOTHI y4eTa CTOKA BOJBI HA MOMMax U B MPOTOKax
u ap.;

- YBS3KH BBICOTHBIX OTMETOK BOJOMEPHBIX TIOCTOB W YpOBHEH BOABI 32 BECh MEPHO]
HAOIO/IEHUH, YBSI3KM TOJIOBOTO M CE30HHOTO CTOKa BOJBI, MAaKCUMAaJIbHBIX U MUHUMAIIbHBIX
pacxo0B U ypOBHEH BOJIbI B MyHKTaX HAOJIOIEHUH TI0 JUIMHE PEKH;

- 000CHOBaHHOCTH CIIOCOOOB MOJICUETa CTOKA BOJBI IO OCPEAHEHHBIM WM €KETOJIHBIM KPUBBIM
pPacxoA0B BOABI WM KE IPYTUMHU METOJAAMU;

- 00OCHOBAaHHOCTH SKCTPANOJSIUU KPUBBIX PACXOAOB BOJBI 0 HAWBBICIIUX W HAWMHHU3IIAX
YPOBHEH, a TaK)kKe TOYHOCTH pacdeTa CTOKa BOJABI MO KPUBBIM PACXOJOB 3a TOJl, CE30H, MECHIL,
CYTKH;

- He0OXOIMMOCTH BOCCTAHOBJICHUSI HAOMIOACHUN, MPOMYIIEHHBIX 32 OTAENIbHBIE T'OJIbl, MECSIIIBI,
JHY;

- TOYHOCTH PACUETOB CTOKA BOJBI 32 3WUMHHA W TIEPEXOTHBIM TEPUOABI, 0OOCHOBAHHOCTHU
INPUHSTHIX NPU pacyeTe CTOKa BOAbI KOA((DULIMEHTOB, YUUTHIBAIOUINX 3apacTaHUE pyclia BOAHON
PacCTUTENBHOCTHIO, MPAaBUILHOCTU ydeTa JedopMaluu pycia U NEePEeMEHHOTO MOANOpa YpOBHS

BOJIBI;



- BIIUSAHUA XO3}II>'ICTBGHHOﬁ NCATCIIBHOCTU Ha pe‘IHOfI CTOK;, BKJIOYas BJIMAHUC IIJIOTHHBI HJIN
B3aMMHOT'O TIOJIOPa OCHOBHOM PEKH U IPUTOKA B MECTax HAOIIOJCHUI 32 CTOKOM;

- YaCTOTHI HAOJIO/ICHN, 00ECTIEYMBAIOIICH PETUCTPAIIUIO HAUBBICIIIETO U HAMHU3IIETO YPOBHEH
(pacxo/10B) BOJBI.

Henane)xxuble JaHHBIC THAPOMETPHUECKUX HAOIIOACHUN TPU HEBO3MOXXHOCTH MX YTOUHEHHS
UCKJIIOYAIOTCSl M3 pacyeTHOro psjaa HaOmroneHuil. B HeoOXOomuMMBIX —ciydasx JIOJKEH
BBITIOJTHSITHCS TIEPECUET CTOKA BOJIBI 32 OTICIBHBIC CYTKH, MECAIIBI, TOIBI.

Jlist pex, B OacceifHax KOTOPBIX MMEET MECTO MHTCHCHBHAsI XO3SMCTBEHHAs NESTEIbHOCTD,
CYILIECTBEHHO Hapyllarouiasi €CTECTBEHHbIH TUAPOJIOTUYECKUM PpEXUM pEK, OIpeaesieHue

PACUCTHBIX THAPOJIOTUYCCKUX XAPAKTCPUCTHUK MMPOU3BOAUTCA 110 IBYM PACYHCTHBIM CXCMAM.

[lepBas pacueTHasi cxeMa IpeanojaraeT NpUBEACHNUE THAPOJIOTHICCKUX PSAIO0B HAOIIOICHHIA
K €CTECTBEHHBIM OJHOPOJHBIM U CTallMOHApHBIM YCIOBUSIM. B pacdueTHOoe 3HaueHHE
TUJPOJIOTUYECKON XapaKTEPUCTUKU, TTOJYYEHHOU 10 €CTECTBEHHOMY DSy, BBOJIUTCS MOMIpPaBKa
Ha BIIMSHUE XO3SIMCTBEHHOM JAEATEIBbHOCTH. UMCIEHHOE €XEroJgHOE€ 3HAYCHHE MOMPABKU
MIPEACTABISIET COOON Pa3HOCTh MEXKY OBITOBBIM M €CTECTBEHHBIM CTOKOM. 3HAUYEHHE TOTIPABKU
pacueTHOI BEPOSITHOCTH MPEBBIICHUST ONPEAEISAETCA M0 KPUBOM pacipeeieHUs OMPaBOK.

[IpuBeneHne peyHOro CTOKA K €CTECTBEHHBIM YCIOBHUSAM HE MPOU3BOIAUTCS, ECIIM CYMMapHOE
3HAQYCHUE €r0 U3MECHEHUH HE BBIXOAUT 3a IpPEACNbl CIY4alHOM CpeIHEH KBagpaTHU4eCKOU
MOTPENTHOCTH UCXOAHBIX JAHHBIX HAOIIOACHUH.

[IpuBeaeHrEe HAPYIIEHHOTO XO3SMCTBEHHOM NESITEIHbHOCTHIO PEYHOI'O CTOKA K €CTECTBEHHBIM

YCJIOBUSM IPOU3BOAUTCA:

- BOA00AaHCOBBIMU U THJPABIMYECKUMHU METOAAMU C YUYETOM HM3MEHEHHs BCEX JJIEMEHTOB

BOJHOrO Oatamnca;

- CTATUCTUYECKUMH METOJJaMH Ha OCHOBE ITApHOW U MHO>KECTBEHHOH perpeccuu.

Bri6op METOZI0B OIpeieNnseTcs HaJIMYMEM U KadecTBOM HEo0X0oAuMon
THJIPOMETEOPOJIOTHYECKON HMHpOpManuu W HUHPOpMauuu o0 (QakTopax XO3IHCTBEHHOM
NesITeabHOCTH. [IpM KOMIUIEKCHOM ydYeTe BIIMSHHUS Pa3IUYHBIX BHUJAOB XO3SHCTBEHHOM
NESITEIbHOCTH MPUMEHSIOTCS METOABl PErPECCHOHHOIO aHaNN3a, a MpU U GEepeHIMPOBAHHOM
ydeTe BIUSHUS XO35AHCTBEHHOM NEATEIbHOCTH — BoJgoOasaHCOBble MeToabl. Ilpu sTOM ciepyer
PYKOBOJCTBOBAThCSI peKoMeHAauusaMu [ 7,8 1.

BopnobanancoBsle MeTobI 6a3UPYIOTCS HA IETATbHBIX JaHHBIX HAOIIOJIECHHUH 3a 3JeMEHTaMU

BOJHOTO OajlaHca ¢ y4eTOM aHTPOIIOTCHHBIX (haKTOPOB.



Ha ocHOBe perpeccHoHHBIX METOAOB BOCCTAHOBJICHUE €CTECTBEHHOI'O CTOKA ITPOU3BOIUTCS
0 HMEIOUICHCS HEMOJIHOM WJIM KOCBEeHHOH wuH(opManuun o (akropax Xo3siiCTBEHHOU
NEeSATENIbHOCTH WM MO JAaHHBIM O CTOKEe OacCeiiHOB-WHIAMKATOPOB, MMEIOIIUX €CTECTBEHHBIN
peXuM 3a Bechb IepuojJ HaOmoaeHud. BoccTaHoBIeHHME CTOKAa MallbIX M CPEJHUX PEK
JIOMYCKAETCSl  MPOU3BOAMTH IO OCHOBHBIM CTOKO(OPMHUPYIOIIUM  METEOPOIOTUYECKHM
(dakTopaM, a TaKke MO CTOKY OacceiHOB-aHAIOrOB, UMEIOIIUX E€CTECTBEHHBIH PEXHM 3a BECh
nepuoa HaOmogeHuil. Bo Bcex ciyudasx A BOCCTAaHOBJIGHHMSI CTOKAa HCIIOJIb3YETCS
MHO>KE€CTBEHHAsI JINHEHHASI U HEJTMHEWHAs! pPerpeccusl.

Bo BTOpOI pacyeTHO cxeme rUApPOIOrHYECKUe psbl HAOII0ACHUH IPUBOIATCS K OBITOBOMY
CTOKY 3a BeCh IEpHOJA HaOMIONEHUH B MPEANOIO0KEHUH, YTO CIIOKUBIIMKUCA KOMIUIEKC
XO3AMCTBEHHOM JEATEIBHOCTH C YYETOM pEalbHBIX IUJIAHOB Pa3BUTHS HAPOJHOIO XO35WCTBA
JIEHCTBOBAJl ¢ Hauaja HaOmrojeHuid. BoccraHoBieHue OBITOBOIO CTOKa 3a BECh IMEPUOJ
HaOJII0IeHUI TPOU3BOAUTCS, KaKk M B TIEPBOM Cllyyae, BOJOOATIAHCOBBIMH U PErPECCHOHHBIMU
Metogamu. OmpeneneHre pacyeTHOM TUAPOJIOTMUYECKON XapaKTEepUCTHUKUM B OSTOM Cllydae
MPOU3BOJIUTCS IO JaHHBIM 3a BeChb IEpHOJ HaOmoaeHui Oe3 BBEIEHHUS TOMPaBOK Ha
XO3AUCTBEHHYIO JI€ATEIbHOCTb.

ITpu noxnroroske TCH BTOpyI0 pacueTHyI0 CXEMy JKEJIaTEIbHO HE HUCIIONIb30BaTh, T.K. NPU
3TOM MOTYT BO3HHMKHYTH JOIOJHUTENbHBIE TPYAHOCTH MPHU MPOCTPAHCTBEHHOM OO0OOLICHUU
XapaKTEpUCTHUK U MapaMETPOB PACUETHBIX CXEM U (popmyI.

OneHka TOYHOCTH  BOCCTAHOBJIIEHHOTO  CTOKa  OCYIIECTBISIETCS  OOUICHPUHSATHIMU
cTaTucTuyeckuMu merogamu [16,17]. BoccTaHOBIEHHBIN psiJi IPOBEPSETCS HA OAHOPOAHOCTD C
UCIIOJB30BAaHUEM  TIEHETHMYECKMX M  CTaTUCTUYECKUX  METOJOB B  COOTBETCTBUU C
PexomeHnmanusaMu 1o OleHKe OJTHOPOTHOCTH TUapoornueckor nadopmaruu [14].

MeTtonomnorus npeagaraéMbiX JByX pacueTHBIX CXeM B MPUHILHUIINAILHOM IIJIaHE MOXKET OBbITh
INPUMEHEHA U IS Pacuye€TOB OCHOBHBIX TMIPOJOTMYECKHX XapPAKTEPUCTHUK C YYETOM BIIMSIHUS
BO3MOXXHOTO  TJIOOAJIBHOTO ~ AHTPONOI€HHOTO  M3MEHEHHs  KiuMara. B Hacrosmmx
PexoMeHanusax KOHKPETHBIE METO/Ibl yueTa PETMOHAIBHOIO U3MEHEHHS KJIMMaTa Ha OCHOBHbBIE
pacyeTHbIE THIPOJIOTMYECKUE XapaKTEPUCTUKH HE MPUBOJATCS, TaK KaK HET HA/IEKHBIX OLIEHOK
BIMSHHS 3TOTO M3MEHEHMS Ha JUIMTEIbHYIO IIEpCIEKTUBY, CBS3aHHYIO C IEPUOJIOM
IKCIUTyaTallMy MPOEKTUPYEMBIX COOPYKEHMM, UCUNCIISIEMBIX HECKOJIBKUMU JIECATKAMU U JaKe
cotHsMu JseT. Kpome TOro MHOrme MeTeoposjornyeckue (akToOpbl PEYHOro CTOKAa HE
paccMaTpuBalOTCA MPHU KCCIETOBAaHUSAX BO3MOXKHOIO TNI00aibHOro M3MeHeHus kiaumara. K ux
YUCITY OTHOCSTCS MaKCHMAJIbHbIE CYTOYHBIE OCAJKH, a TAK)K€ OCAaJKHU 32 MEHBIINE WHTEPBAJIbI
BpPEMEHH /ISl PEK C MaJBIMH IUIOIIAASIMU BOJAOCOOPOB, CYTOUYHAs HHTCHCUBHOCTh CHETOTAsIHUS B
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MEpHOJ] BECEHHETO MOJIOBOJbS W MHOTHE APYrue dSJIEMEHTHI, HEOOXOIUMBbIC IMPU OMHCAHUU
TUAPOJIOTUYECKOTO PEeKMMa peK. bolble Toro mpu riio06aabHOM M PETHMOHAIBHOM HW3MEHEHUU
KJIIMMaTa, KakK IPaBHJIO, pPAcCMaTpUBAIOTCA JIUIIb OCPEIHEHHBIE METEOPOJIOTMYECKUE
XapakTepucTUku. g 1nened THUIPOJOTMYECKMX pacdyeToB Ha JUIMTEIBHYIO IEpPCHEKTUBY
HEOOXOIUMO 3HATh TOAMYHYI0 HM3MEHYMBOCTH MHOTHX JJIEMEHTOB METEOPOJIOTHYECKOTO
pexuma.

OnpeneneHne pacUETHBIX TUAPOJIOTMYECKUX XapaKTEPUCTUK MPU HAIWYUU JTAHHBIX
TUAPOMETPUYECKUX HAOMIOJEHUI TOCTATOYHON MPOJOJKUTENBHOCTH OCYIIECTBIISETCS MyTEM
NPUMECHCHHUS AHATUTUYECKMX W OMIHUPUYECKUX (QYHKIHMA pachpelneieHus] eKeroIHbIX
BEPOSATHOCTEH TMPEBBINIEHUSI - KPHUBBIX OOecredeHHOCTeH. [Ipu 3TOM MOJKHBI BBITOIHATHCS
CJIEIYIOIINE YCIOBHUS:

1. IIpomomKWTEeNbHOCTh Tepuofa HAONIOACHUN CYHMTACTCS  JOCTAaTOYHOM, €CIu
paccMaTpuBaeMbIil MEPHOJ perpe3eHTATHUBEH (IIPEICTABUTENCH), a OTHOCUTENBbHAS CPEIHSS
KBaJpaTUYECKasl TMOTPELIHOCTh PACYETHOrO 3HAUEHUS] HUCCIEAYEeMOM TUIPOJIOTUYECKOU
XapakTepucTuku He mnpesbimaeT 10%  mma rogoBoro u ce3oHHoro croka u 20% s
MaKCUMaJIbHOTO U MUHUMAJIBHOTO CTOKa. CpelHhe KBaApaTUYECKHUE MTOTPEIIHOCTH PACUYETHOTO
3HAUYECHUS UCCIIEIYEMOM TUIPOJIOTMUECKOM XapaKTEPUCTUKH YCTAaHABIMBAIOTCS MO CHEIUATbHBIM
TabJIMIaM, TOTy4EHHBIM METOJIOM CTATHCTUYECKUX HCTBITaHui [16,26], mu mo ¢popmynam [16,
17,26]. PaccuntanHbie 3HAYCHHS MOTPEUTHOCTEH, KaK MPaBHIIO, OyIyT OOJbIIIe MPUBEACHHBIX
BbIllIe 3HadYeHWH. [lodTOMy TmpsMON pacueT KpUBOM OOCCIEYEHHOCTH, IIeJIecO00pa3HO
OCYIIECTBIISAITh  TOJIBKO TIO Hawboyiee MPOMOJDKUTENBHBIM — psijaaM  HAONMIOJCHWH B
paccMaTpuBaeMOM OJHOPOIHOM B THAPOJIOTHYECKOM OTHOILIEHUU pallOHE UCCIIEI0OBAaHUs, T.€. 110
psaaMm, KOTOpble MPUBECTU K OoJjiee ATUTEIBHOMY IEPHOJy HEBO3MOXKHO M3-32 OTCYTCTBHUS
0oJiee TPOIOJDKUTEILHBIX HAOIOIEHNI Ha peKax-aHaIorax.

2. OmeHka penpe3eHTaTUBHOCTU psifa HAOMIOJCHHWHM 3a N JIET MPOU3BOAMTCS IO peKaMm-
aHajioraMm ¢ uucioM Jer HabmogeHwit N>n, mpm N>50 ner. Penpe3eHTaTMBHOCTH psiia
HaOMIOeHUI 32 TUIPOJOTHYECKOM XapaKTEpPUCTHUKOW MOMKET TAaKKe OIpeNeNAThCs IO
Pa3HOCTHBIM HMHTErPaJbHbIM KPUBBIM PpPEYHOIO CTOKAa WM COINOCTaBIEHWEM KPUBBIX
pacnpeeNieHns peuHoro CToKa Mo peke-aHanory 3a nepuoast N u N jer.

3. Ecam oTHOCHTENBHBIE CpEeIHUE KBAAPATUUECKUE TOTPEITHOCTH MPEBBIIIAIOT YKa3aHHbIE B
nyHKTe | mpenensl W mepuoj HaOMIOJSHHW Hepemnmpe3eHTATUBEH, HEOOXOAMMO OCYIIECTBUTH
IIPUBEJICHUE PACCMATPUBAEMON THAPOJOTMYECKON XapaKTEPUCTHUKNA K MHOTOJETHEMY IEPUOLY
COTJIACHO PEKOMEHIALUSM I10 NMPUBEICHUIO TUAPOIOTHYECKUX XaPAKTEPUCTUK U UX TapAMETPOB
K MHoroyieTHemy nepuoay. C MpakTHUUEeCKOW TOYKU 3pEHMs, KOTJa UMEETCS BO3MOXKHOCTH
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MPUBEICHUS TaHHBIX HAOMIOJACHUN K 0oJiee [UTMTEILHOMY MEPHOY, STy ONEpAIUIo BCeraa HAI0
OCYIIECTBIISTh, T.K. IPH 3TOM IOBBIIIAETCS TOYHOCTh UHKEHEPHO- THIPOJIOTHIECKUX PACUETOB.

4. Ilpexnae 4YeM TNPUCTYNIUTh K pacyeTy aHAIUTHYECKOM KPUBOW pacmpencsieHus
paccMaTpuBaeMoOil THUIPOJOTHYECKONM XapaKTePUCTHUKU HEO0OXOIUMO TPOU3BECTH OICHKY
OIHOPOJHOCTH W CTal[MOHAPHOCTH WCXOJHBIX JaHHBIX HAOMIOEHUI B COOTBETCTBHH C
PEKOMEHJANUSAMHA TIO CTATUCTHUYECKHM METOJaM aHaiu3a OJHOPOJAHOCTH MHOTOJICTHUX
KOJIeOaHWI JTAHHOTO TUAPOJIOTHYECKOTO siBIIeHUs [ 14].

5. B COMHHTENBHBIX Ciy4dasx HEOOXOJUMO IPOM3BECTH OIICHKY KauecTBa HCXOHOM
uH(pOpMAIIUK B COOTBETCTBUH O(QUIIMATHHBIMU JOKyMeHTamMmu Pocrunpomera.

6. MHcxonnas ruzpomeTrpuyeckas MHQpoOpManus, MOANEKaIIas HanbHeimeil obpaboTke u
000011IeHIO, TOJDKHA OBITh 3aHECeHa B 0a3y JaHHBIX B COOTBETCTBHHU ¢ PekoMmeHmamusMu mo
NOArOTOBKE 0a3bl JaHHBIX. B 3Ty 0a3y AaHHBIX JOJKHBI OBITh 3aHECEHBI NMPUBEICHHBIE K
MHOTOJIETHEMY TIEpUOAY JaHHBICE (B COOTBETCTBUM C PekoMeHmanmusMu TO OMpeAesICHUIO
pacUeTHBIX THAPOIOTUYECKUX XAPAKTEPUCTUK MPH HEIOCTATOYHOCTH JAHHBIX HAONIONECHUN) H
npyrasi wHboOpMaIus, HeoOXoauMas TpH MajdbHEHIMX pacderax W 00o0meHusx. [lo mepe
HAKOIUICHUS MCXOJIHOM TUAPOJIOrnueckoi nH(opMaluy oHa JOJKHA 3aHOCUTCS B 0a3y aHHBIX.
Ha ocHOBaHMM TIOMOJHEHHON THIPOJIOTHYECKOH HWH(POpMAIMK CIEAYyeT TNPOU3BOIUTH €¢
00001IeHe OJIUH pa3 B MATh JIET B COOTBETCTBUM C HacTosuUMU Pexomennanusvu. Eciau B
Te4eHHe ONIKallIero MATHIETHEro IMeproja Mpou30iiieT KaracTpoduueckoe 3KCTpeMajbHOe
SBJICHHE, TO CJIEAYET Cpa3y OCYIIECTBUTH OOOOIIEHHE THAPOJIOTHYECKOW HH(opManuu 3a
MHOTOJICTHUH TIEpUOJ, BKIIOYAsh HKCTPEMAaIbHOE KaTacTpo(UUYECKOEe THUAPOIOTHUECKOE

ABJICHUC.
2.0ueHka napaMeTpoB U KBAHTHWJIEH pacipeieieHUs 10 OAHOPOAHBIM JAHHBIM

OMIupuiecKasl exXerofHasi BEpOsITHOCTh IPEBBIICHUS Py THAPOIOTHYECKUX XapaKTEPUCTHK

ompezaensercs mo hopmye:

P =——100% |, 1
LT (1)

r7Ie M - NOPSAKOBBIA HOMEP YICHOB psifia THIPOJIOTHUYECKON XapaKTEpUCTHKHU, PACTIONOKEHHOTO

B yOBIBaroIeM nopsake; N - od1Iee Yuciio WICHOB psa.
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OMIIUPUYECKUE KPUBBIE PACIPENEICHUS €KETOJHBIX BEPOATHOCTEW INPEBBILIEHUS CTPOSTCS
Ha KJIEeTYaTKax BEpOSTHOCTEH. THI KiIeTYaTKW BEpOSTHOCTEH BBHIOMpAEeTCs B COOTBETCTBHU C
NPUHATON aHATUTHYECKOW (YHKIMEHW pacrpeiesieHus] BEPOSTHOCTEH M MOJYyYEeHHOTO
otHomeHus Koddunuenra acummerpuu Cs k koddpdunuenry Bapuanuu C,. [17]. Haubosee
4acTO NPUMEHSETCS KIETYaTKa BEPOSITHOCTEN HOPMAJILHOTO 3aKOHA PacIpeIeIeHNs], HA KOTOPO
KpHUBBIE 00ECIEUEHHOCTH HOPMAJIBHOTO 3aKOHA MPECTABISIOTCS B BUAE NMPSAMBIX JUHUNA. DTa
KJIeTYaTKa B TEXHUYECKON JHUTepaType MO TUIPOJIOTMH, KaK MpPaBUIIO, HA3bIBACTCS KiETYaTKa
BEPOATHOCTEN Uil KPUBBIX  pPACHPENCIICHUS C YMEPEHHOM acHMMMETPUYHOCThIO. [Ipu
MOJIO)KUTEIPHOW aCMMMETPUU Ha 3TOM KJIETYaTKE 3MIMPUYECKHE U AHAIUTUYECKUE KPUBBIC
00€CIIEYeHHOCTH UMEIOT BOTHYTYIO (OpMY, NpPU OTPHULATEIFHOW AaCHMMETPUU — BBITYKIYIO
dbopMy, a Ipu OTCYTCTBUU aCUMMETPHUH — B BUJIE MPSAMOI TUHUH.

Jlig criakuBaHUs M OKCTPAIONALMUA SMIUPUYECKUX KPUBBIX pacHpeleieHHs] €KeroIHbIX
BEPOSTHOCTEW TpEBBIIICHUsI (KPUBBIX OOECIEYEHHOCTEH), Kak MpaBWIIO, MPUMEHSIOTCS
TpexmapaMmerpuueckue pacnpenenenus: Kpumkoro-Menkens mpu mobom otHomeHuun Cy/Cy
( punoxenue b, Tabmuna 1), pacnpenenenue [lupcona Il Tuna (OuHOMUanbHas KpuBas) Npu
CJ/Cy > 2 (ITlpunoxenne b, Tabnuma 2), mor-uopmanbHoe pactpeaenenue npu Cs > 3C, + C\,3 u
JIpYyrue pacrpeiciieHus, UMEIOIIKE IIPeell IPOCTUPAHUs CIIy4alHOU IIEPEMEHHON OT HYJISA, WIH
MOJIOKUTEIBHOIO 3HaYEHUs, 10 OeckoHeuHocTH. [Ipu HajiexamemM 000CHOBaHUM JTOTTYCKAETCs
IPUMEHSATH JABYyXIIapaMETPUUYECKUE pacrpeesieHus, eciii smnupudeckoe otHorieHne C/Cy u
aHanutudeckoe otHomenue Cs/Cy, CBOWCTBEHHOE JaHHOW (YHKIMHM paclpeeleHus,
npuOIM3NUTENBHO paBHBL [Ipu 3TOM HEOOXOAMMO MPOM3BECTH AHAIN3 NMPUHUMAEMON (DYHKIMU
pacnpeneneHns BEposTHOCTEH C TOUKU 3peHHs ee mpeaenam npoctupanus. Heo6xoaumo takxe
YCTaHOBUTH TPU KAKOM COOTHOUICHHHM MapaMeTPOB pacHpeleNeHus KpHuBas pacrpeiesieHus
YXOJUT B OTPHUIATEIBbHYIO 001aCTh C TEM, YTOOBI UCKIIIOYUTh U3 JAIbHEHIIEro MPUMEHEHHS 3Ty
00J1aCTh B NPAKTHKE TUAPOJIOTHYECKUX PACUETOB CYIIECTBEHHO MOJOKUTEIbHBIX CIy4YaiHbBIX
BEJIMYMH (HapUMeEp, pa3/InyHbIE XapaKTEPUCTUKU peuyHoro croka). [lpu HeomHOpoaHOCTH psina
TUAPOMETPUYCCKUX HAOMIONeHUN (pa3iuvHble YCIOoBUS (OPMHUPOBAHHS CTOKA) TMPUMEHSIOTCS
yCEUEHHBbIE M COCTAaBHbIE KPUBBIC paclpeiiefieHuss BEpOATHOCTEH €KEroJHOr0 MPEBBILICHMUS,
WIH, YTO TOXKE CaMOe, COCTaBHbIE KPUBBIE 00ECIIEYCHHOCTH.

OneHkn mnapaMeTpoB AaHAIUTUYECKMX KPHUBBIX PpACHpPEIENICHUS: CpPEIHEE MHOTOJIETHEE

3Hauenne  Q, kod(¢uiment Bapuanuu C, W OTHOIIEHHE KOA()PUIMEHTA ACUMMETPUH K

ko3p¢punmenty Bapuanmum CgJ/C,, ycraHaBIMBalOTCS TO psgaM  HaOJIOJCHHHA  3a

paccMaTpuBaeMol THIPOJIOTHYECKOM XapaKTEPUCTHKON METOI0M MPHUOIMKEHHO HAnOOIBIIETO
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IpaBJOIIoI00Us, METOAOM MOMEHTOB, a TaKXe rpad)0aHaTUTUYECKUM METOJOM Ha HadaJbHbBIX
CTagusX TPOEKTUPOBAaHMUS (METOJ KBAHTWIEH) M 1O COBOKYIMHOCTH METOJOB C YYETOM
PETHOHAJNBHBIX ~ 3aBUCHUMOCTEH  XapaKTEPUCTHK M  IapaMeTpoOB CTOKa OT  OCHOBHBIX
CTOKOGOPMHUPYIOMNX (HAKTOPOB.

1. Kosdpounment Bapmammu C, u kodpdunment acummerpun Cs  TONBKO IS
Tpexmnapamerpuieckoro ramma - pacnpeaenenuss C.H. Kpunkoro m M.®. Menkenss MOXHO
OTIPENIEeTATh METOAOM MPHUONMKEHHO HauOosbiiero npasaomnonoous [1,10] B 3aBucuMocTu ot

CTaTHCTUK A, U A 5, BBIUUCIIAEMBIX IO GOpPMyIaMm:

A, :(iil|gkij/(n—1), )
Jo = Zk lgk, | /n-1), 3)

rae K - MoaynabpHbIH K03(D(PHUIHMEHT paccMaTpUBaeMOW THAPOJOTHUECKOM XapaKTEPHCTHKH,

ompenensieMblit o Gpopmyiie:

-9
Q

Qi - roauyHBIE 3HAYEHUS PACXOI0B BOIBI, Q - cpefHee apU(pMETUUECKOE 3HAUYEHUE PACXO0B

, (4)

BOJBI, OHNPCACIACMOC B 3aBUCHUMOCTH OT 4YHCJIA JICT THUAPOMCTPUUCCKHX Ha6JIIOI[CHI/II>'I 1o

dbopmyre:

6= ZQ n. (5)

[To moxy4eHHBIM 3HAYEHHSIM CTaTUCTUK Ay U A3 ONpPenessioT Kod()(UIMeHThl Bapualiu
acumMmetpuu [1] mo cnenmanbabiM Tabnumnam (Ilpunoxenne b, Tabmuiel 3 u 4), HOMOrpammam
[10] niin HAa OCHOBE BBIYMCIUTENBHON IIPOIPAMMBI.

2. Koaddurmentst Bapuanuu Cy 1 acummetrpun Cs ONPENEsIIOTCS METOJOM MOMEHTOB TI0
dbopmynam [15,16]:

C,=(a,+a,/n)+(a+a,/n)C, +
+(a,+a,/n)C,

: (6)
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C. = (b +b,/n)+(b,+b,/n)C, +

-, (7)
+ (b, + b, /n)C,

rae ai , ... as; b1 ,... g - KO3 PuMenTsI, onpenensemsie mo Tadn.1; C, u C, - COOTBETCTBEHHO

CMeEIIIEHHbIE OIIEHKU KOA(pGUIIMEHTOB BapuaIlii U aCUMMETPUH, OTIpeiesisieMble 1o popmysam:

: (8)

c - [ng(ki _1)3}/[63@ _1)n-2) )

I[Ipu C, <0,6 u Cs<1,0 momyckaercs wucnonab3oBath (o p el (8) u (9 ) 6e3 BBeneHHS

nomnpaBok Ha cMenieHue ( GopMyIsl 6 u 7).

Tab6muna 1
3HaveHus Ko GUIHEHTOB
a u b B popmynax (6)-(7)
Koadduumentsr
3nagenue Cs/Cv r(1) a ay As a as s
0 0 0.19 099 | -0.88 0.01 1.54
2 0.3 0 0.22 099 | -041 0.01 151
0.5 0 0.18 0.98 0.41 0.02 1.47
0 0 0.69 098 | -4.34 0.01 6.78
3 0.3 0 1.15 1.02| -753| -0.04| 1238
0.5 0 1.75 1.00 | -11.79 | -0.05| 21.13
0 0 1.36 1.02| -9.68| -0.05| 15.55
4 0.3 -0.02 2.61 113 | -1985| -0.22 | 34.15
0.5 -0.02 3.47 118 | -29.71 | -041| 58.08
KoadduiueHTh
r(1) by b, Bs b, bs be
0 0.03 2.00 0.92 -5.09 0.03 8.10
0.3 0.03 1.77 0.93 -3.45 0.03 8.03
0.5 0.03 1.63 0.92 -0.97 0.03 7.94
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Koaddunment aBToKOppensnun MexIy CMEXHBIMH 4ieHaMu psna r(1) ompenensercst 1o

bopmyre:
_Zn: (Q| - @)(Qi—l - 62)
ril) = n'zz —
Z(QI _Q)ZZ(Qi _62)2
rie:

>Q
Q2 — =l

n-1

3. OkoHYaTenbHBIC pACUCTHBIC 3HAYCHHS OTHOMICHUS KOIPPUIMEHTa acCUMMETPUHU K
koaddurmenty Bapuaruu (Cs/Cv), a Takxke Kod(PPUIIMEHTa aBTOKOPPEISAIUNA MEXITY CTOKOM
cMexHBIX JeT (r(1)) cneayeT npuHUMATh Kak CpeHee U3 3HAUYCHUN, YCTAHOBJICHHBIX 110 JTaHHBIM
Tpynmel  peKk ¢ Haumboiee MPOJOIDKUTEIBHBIMU  HAOMIOJCHUSMH 32 paccMaTpUBacMOMN
TUAPOJIOTUYECKON XAPAaKTEPUCTUKOM B THUIPOJIOTMYECKM  OZHOPOAHOM paillOHE C yd4eToM
wioniased BoJOcOOpPOB M a30HANBHBIX (DAaKTOpPOB cToKa. Jljii TPOBEPKU OJHOPOIHOCTHU
smrupudeckux oreHok Cg/C, u r(l) uchoiap3yroTcs ClydailHble ITOIPEITHOCTH OIEHOK
napaMeTpoB MO CIENHATBHBIM TaOJIUIIAM, MOJTYYCHHBIM METOJOM CTATUCTHUYECKHUX HCIBITAHUN
[16]. Ecnmu paccenBanue smmupudecknx oneHok Cy/Cy u  r(l) Oonbpiie TeopeTHudecKkoro, TO
INPUHSTHIN palloH MpU3HAETCS HEOJHOPOAHBIM U OH JOJKEH ObITh YMEHBILIEH /10 T€X Pa3MepoB,
MOKa paccerBaHUE OMIUPHUYECKUX OIEHOK U TEOpPeTHYECKHe MOTPEIIHOCTH OyayT
NPUOTU3UTEIHHO PABHBEI.

4. YTOYHEHHE MapaMeTPOB PACHPEEICHUI THAPOIOTHUECKUX XaPaKTEPUCTUK JTOMYCKAETCs
OCYIIECTBIISATh METOJOM OOBEIWHEHHUS NaHHBIX HAOIIOJCHHWHA MO TPYIIE CTaHIHK (TTOCTOB) B
npeaenax OJAHOPOAHBIX B THUAPOJIOTMYECKOM OTHOIICHUM paioHOB [1,26]. PaccmarpuBaemas

THJIPOJIOTUYECKass XapaKTepPUCTHUKA JIOJDKHA OBITh TPUBEJACHA K EIMHBIM  YCIOBHSIM
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(dopMHpOBaHUS B OJHOPOJHOM THIPOJIOTHYEcKOM paifone. [IpuBeneHne K €AWHBIM YCIOBUSM
¢opMHpOBaHUS CBA3aHO C HOPMHPOBAHHWEM THUIPOJIOTUYECKOM  XapaKTePUCTUKU Ha
OTIPENIETIAIONMNE pErHOHaIbHbIE (akTopsl (TUIOHIAAb, BBICOTA BOAOCOOpa W APYTHE).
I'maponornyeckass XapakTepUCTHKA, IPHUBEICHHAas K €IUHBIM YCJIOBUAM (DOPMUPOBAHMS,
SIBJISIETCSL  CIIy4YallHOM BEJIWYMHOW, pacrpeznciieHue KOTOpOM B CYIIECTBEHHOW Mepe
orpenensercss 00beMOM HE3aBUCHUMOM MH(OPMAIIHH.

OTO0 pacnpenereHue, Ha3blBa€MOE BBIOOPOUHBIM paclpesielieHueM, HOCUT CIIOKHBIN
XapakTep, HO, BBUJY OI'PaHHYEHHOCTH Iepuoja HaOIIOAEHUH, B TMIPOJIOTMYECKUX pacyeTax
UCIIOJB3YIOTCSl JIBa INapaMeTpa: CpeJHEEe 3HAUYE€HHE M CpPEAHEE KBaJpaTHUECKOE OTKIOHEHHE.
PaccesiHue OIeHOK, BBI3BAaHHOE OTPAaHMUYCHHOCTHIO JAHHBIX HAOMIOACHUH, 0003HAYaeTcs uyepes
€cnyu, @ PpaccessHuE, OOYCIOBIEHHOE HE YCTPAHEHHBIMH HPUBOAKOH pPazsIMUYMAMH MEXKIY
BOJOCOOpPAMH, YEPE3 Ercorp.. 110IHOE paccesHHE OUEHKH Epomy, , B CHIIy HE3aBUCHMOCTH IIPHYMH,

OMNpCaCIIsICTCA B BUAC!
2 — 2 2
€ nomn.— € cnyq.+ € reorp. (10)

[Tonuas nucnepcus € nomi, HAXOJIUTCS M3 HAOMIONCHHI myTeM pacueTa 1o Gpopmyie:

> (n - Af

2
Enom =" (11)
k-1
rac | — HUHICKC O6”beKTa; k — YHUCJIO0 COBMCCTHO AHAJIM3UPYEMBIX O6’beKTOB; Ai — OIICHKa
paccMaTpuBacMoOro mnapamMeTrpa 1o i-My BOI[OC60py;A - CpcaHsAd H3 OLCHOK II0 BCECM

BOZI0COOpaM.
CrnygaiiHasi COCTaBIISIONIAs PACCESIHHSI OLIEHOK BBIYHMCISAETCS 0 TEOPETHYSCKUM (HopMyriam
nJn HyTeM CTATUCTUUYCCKUX I/ICHBITaHI/Iﬁ KaK OCpe,Z[HeHHaSI ;[chepcml OLCHOK 3TUX HapaMeTpOB

[10 OTAEJIBHBIM OOBEKTAM.

['eorpaduyeckas cocrtaBisomias paccesHus omnpenensercs u3 (10) kak pa3HOCTb MEXIY
MOJHOM W ciydaiiHoW nucnepcued. Ecnu onenka ezreorp_ MMEET OTPUIATEIbHBIM 3HAK, TO €€

IPUHUMAIOT paBHOM HyI0. Jlucniepcus pe3yinbTaTa COBMECTHOIO pacueTa paBHa

82
2 _ %o 2
€ cp.— l? +e reorp. (12)
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CooTHolleHHE MEXIY CIy4alHOM M TreorpaMuecKkoil COCTaBISIOMIMMHU  OIpeenseT
1esnecoo0pa3Hblii  COCTaB  KOJUIEKTHBAa OOBEKTOB, 00padaThIBAEMbIX METOJIOM TIPYIIIOBOTO
oneHuBanus. [lpu yBenWYeHHHM 4YHCIIa COBMECTHO aHAIM3UPYEMBIX BOJOCOOpPOB 3HAUEHUE
CIIy4yallHON OIMMOKMA CPEIHET0 YMEHbIAeTCsA. B MpOTHBOMOIOKHOCTD ATOMY, reorpadudaeckas
COCTaBJISAIONIAs JTOJDKHA YBEIMYMBATBHCS 32 CUET BOBJICUCHHUS BOJOCOOPOB, PACIONIOKEHHBIX B
npenenax 0osee oOMMPHON reorpaduueckoil 001acTu, yCioBUs GOPMUPOBAHUS CTOKA KOTOPBIX
pasznuyaroTcst 0ojiee CyIIeCTBEHHO. [IpakThyecku MpuUeMJIeMbIM CIIEIYeT CUMTATh KOJIHYECTBO
BO/1I0COOPOB, ITPU KOTOPOM reorpaduueckasi COCTaBIISIONIAs HE IPEBOCXOIUT CIydaitHOM:

Ercorp. < Ecnyu. (13)

PesynbraroM TrpynmoBoro aHaiusa SIBISETCA OICHKAa MapaMerpa IO COBOKYITHOCTH
COOCTBEHHBIX U 00BETMHEHHBIX HAOII0ACHUH B BUJIE CPEIHEB3BEIICHHOTO 110 TOYHOCTH KaXK0U

H3 OLICHOK

uno.” cp. cp.© uno. (14)

cosm. — 2 2

CrangapTHasl OIIMOKa TAKOW OIEHKH PACCYUTHIBACTCS 1O (hopMyIie
E,,E
0. .
P (15)

COBM.
2 2
Emo. T Eop.

UHO.

[lopsiox  BBIMOJHEHMsT  IPYNIOBOIO  aHaiau3a (C y4eToM  NPOCTPaHCTBEHHOMN
CKOPPEIMPOBAHHOCTH JTAHHBIX HAOJIIOICHUI) CIICTYIOIINN:
- MO0 KaXJOMy BOJOCOOpY ONpEACISIOTCS TapaMeTphbl paclpeleieHuss THIAPOIOTHYSCKHX
XApPaKTCPUCTUK, HCHOJB3YCMLBIC MIJIdI COBMCCTHOI'O dHaJIM3a U HCO6XOI[I/IMBIG BBIYUCIICHUSA
CTaHJAPTHBIX OMMOOK apameTpa A MO COOTBETCTBYIOIIUM TEOPETHUECKUM (popMyiam ;
- T10 Ka)K/I01 Iape BOZOCOOPOB OLICHUBAIOTCS KO PUIMEHTH! MeXPsiAHON Koppersuun R j(X);

- 110 BBIOOPKE BEJTMYUH Aj, OLIEHUBAETCS CpeHEE 3HAUCHHE TapaMeTpa

k

>A
A= e (16)
Y TIOJTHASI TUCTICPCUS & noms. TIO dbopmyme (11);

- OIpeNeNAI0TCs 3HaYeHNS K03 GuImeHToB Koppemsinni Rjj(A) MexIy oneHKaMu mapamerpa A

110 TEOPETUYCCKUM 3aBUCUMOCTSIM ( TabJ1.2);
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- OTIPE/ICIIACTCS CTAHIAPTHOE OTKJIIOHEHHUE Eye; (A) OIIEHOK TapaMeTpa A 1o BeIOOpKaM oObema N,
XapaKTEepU3YIOIIee paccessHUe OIEHOK MEKy HE3aBHCHMBIMU BRIOOPKAMH,

- CTaHJAPTHOE OTKIIOHEHUE IMapaMeTPa Eues(A), XapaKTepU3YIOIIee HE3aBHCHMBIC BBIOOPKH,
KOppeKTpreTCH Ha BeJ’II/I‘II/IHy, y‘-II/ITbIBaIOH_IYIO BIINAHHUC KOppeH}IHI/II/I Men(;[y O6’be,Z[I/IH$I€MBIMI/I

00BEKTaMU

£, (A) = &,, (A)y1 -1, (A) (17)

2
mzh, ((A) - cpennee 3HaueHMe KOODQUIMEHTA KOPPEISUHA MEKILY
- j>k

e I, (A)=
olleHKaMu mapameTp a A mo BceM K Bomocbopam. HaiimeHHoe 3HaueHHe CiTydaiHOU
COCTABJIAIOLIEH HCIONB3YEeTCs AJS BBIUMCIEHUS reorpapuueckoil cocTaBAoLed o gopmyiie
(10);

- ecnu BbinonHAeTcs yciosue (13), T.e. reorpaduueckas COCTaBISIOMIAs PacCesHUS MEHbILE

cimy4yaiHo#, To mo cooTHomeHusM (14) u (15) paccunThIBaIOTCS: MOTPEITHOCTh PE3yJIbTara

06’BCILI/IHCHHOFO pacuc€Ta, CpCAHCB3BCUICHHAsA IIO0 TOYHOCTH OLOCHKa M €€ CTaHaapTHadA

HIOTPEIIHOCTb.
Tabmuna 2
KoaddummeHTs! KOppesiun MeX Ty OllEHKaMH ITapaMeTpoB
[TapameTpsl panpeneneHust HopmanbsHoe ["'amMma — pacrnipenenenue
pamnpenaeneHue
Cpennee 3HaueHue Ryy Rxy
Jlucriepeus G- R’y Ry (Ry +2C, C, )
(1+2C;)"*@1+2C; )"
CraniapTHOE OTKIIOHEHUE G Ry Ry (Ry +2C,C, )
@+ 2CV2X A+ ZCVZy )2
Koa¢dunuent namenunsoctu Ry (Ry +2C,C, ) R%y
Cy @+ 2CV2X)“2(1+ 2Cv2y)”2
Ko duunent acummerpun R3Xy R3Xy
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Cs

OtnHomenne Cy/Cy Rgxy R3xy

5. Tlapamerpbl = OMHOMHMAJIBHOTO  pacmpeneieHuss rpadoaHaTUTUYECKUM  METOJIOM

OTIpeNIeNAI0TCS Ha HAaYaJbHBIX CTaUAX MIPOSKTUPOBAHUA MO (hopMysIam:

5:(@%"'095%_2@0%)/(05%—Qgs%)' (18)
o :(05% - 095%)/(9275% - <P95%) ' (19)
Q= o — Do 0 (20)

rae Qs , Qs00 , Qos9 - 3HAYEHUS PACX0I0B BOJBI BEPOSTHOCTHIO TIPEBBIICHUSI COOTBETCTBEHHO
5%, 50%, 95%, ycTaHOBJIEHHBIE MO CTIAXKEHHON IMIUPUUECKON KpUBOU pacmpeneneHus; Pso,
, D500, , Dosy, - HOPMHUPOBAHHBIE OPJMHATHI OMHOMHAIBHOW KpPUBOM pacrpenereHus,
COOTBETCTBYIOIIME BBIYUCICHHOMY 3Ha4eHUI0 Kod(HUIMeHTa CKOIMICHHOCTH S. 3HaueHue
kod(duimenTa acUMMETPUU  ompenensercs 1o  (QYHKIMOHAIBHOW  3aBUCUMOCTH  OT

koddduimenTa S IS MOJTHOTO U ycedeHHoro pacnpeaeneHus ( [Ipunoxenue b, Tabnuma 2).
Jlis HamOONBIIET0 WM HAaWMEHBIIETO WICHOB psAla HAOMIOACHHWHA CJIEeIyeT YKas3bIBaTh

JIOBEPUTEIbHBIC HHTEPBAJIBI IMITHPUICCKON €KETOTHON BEPOSATHOCTH TIpeBbIeHMs. (Tabm.3).
Tabmuma 3

JloBepuTeNnbHbIE UHTEPBAJIBI JIJIS1 SMIIUPUUYECKON BEPOSATHOCTH MPEBBIICHUS

BepostHOCTB Yucro net HaOMoeHHH n

I[OBCpI/ITCJ'II)HOFO

Wnrepsana, % 10 20 30 | 40 50 60 70 | 80 90 | 100 | 110 | 120

Jlnsa naubonvuteco unena psoa HabaooeHul

5 05 | 027|020 | 015 | 0.10 | 0.09 | 0.08 | 0.07 | 0.06 | 0.05 | 0.04 | 0.03

95 259 | 134 | 98 | 77 | 60 | 50 | 43 | 37 | 33 | 30 | 20 | 16
s naumenvuie2o ynena paoa Hado0eHull

5 741 | 87.0 | 90.0 | 92.2 | 94.0 | 95.0 | 95.7 | 96.3 | 96.7 | 97.0 | 97.8 | 985

95 99.50 | 99.72 |99.81 | 99.86 | 99.90 | 99.91( 99.92 | 99.93 | 99.94 | 99.95 | 99.96 | 99.97
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Ecny TOYKM 5SMIMPUYECKOM KPHUBOM pACIPENECICHUS 3HAYUTEIBHO OTKJIOHSIOTCA OT
AQHAJIUTUYECKON KPUBOM, PEKOMEHIYETCS Ha KJIETYATKE BEPOSTHOCTEH NPEBBIIEHUS Ul 3THUX

TOYCK TAKKC YKa3bIBaTb JOBCPUTCIIBHBIC I'PAHUIBI W OLCHUBATh UX OJHOPOJHOCTD.

3.0neHka napaMeTpoB U KBAaHTWJIeH pacnpe/e/ieHus! 10 HEOJHOPOAHBIM JaHHbIM

B ciydyae HEOJHOPOAHOCTH MCXOJHBIX MAHHBIX THIPOMETPUYECKUX HAOIIOJCHMH, KOTJa
paccMaTpuBaeMBbIil P COCTOMT W3 HEOJHOPOIHBIX 3JIEMEHTOB THAPOJIOTMYECKOTO pPEXKUMa,
OMIIMPUYECKAE M AHAIUTUYCCKUE KPUBBIE PACIPEICIICHUS YCTaHABIMBAKOTCS OTACIBHO IS
Ka)KJI0M OJTHOPOJIHOM COBOKYITHOCTH.

OOmast kpuBasi pacupeseNieHHs] BEpOSTHOCTEH IPEBBIIICHUS PACCUMTHIBACTCS Ha OCHOBE
KPHBBIX, YCTAHOBJIEHHBIX 110 OJHOPOHBIM 3JIEMEHTaM OJIHUM M3 JIByX CIIOCOOOB;
a) MpU HAIMYMM B KaXIOM oAy HaOIIOACHUN 32 BCEMU OAHOPOAHBIMU 3JEMEHTaMH BOJHOIO
pexxuma peku (N3 = Nz = N3 = N) eXeroaHas BeposSTHOCTH MpeBbilieHus P % paccmarpuBaeMoit

THJIPOJIOTMYECKON XapaKTePUCTUKU TPH JIFOOOM €€ 3HAYCHUHU OTIpeNeNsIeTcs Mo popmyIe:
P=[1-(1-P)1-P,)1-P,)]-100%, (21)

rae Pi; P2; P3 - exxerogHsie BEpOSITHOCTH MPEBBIIMICHHUS OJHOPOAHBIX JIEMEHTOB MPH JTHOOOM
(UKCUPOBAHHOM 3HAYCHUH PACCMATPUBAEMON THAPOIOTUIECKON XapaKTEPUCTHKH.

st ABYX OJTHOPOJTHBIX THIPOJIOTMYECKHX XapaKTepHCTUK hopmyna (21) mpuHUMaeT BUL:

P=(P,+P,—PP,)-100% (22)

BepositHoctu mipeBbimienus Pi; Py; P3; omHopomHbix snemeHToB B opmymax (21) u (22)
BBIPAXAIOTCS B IOJISIX OT €UHUIIBL;
0) eciu B KaxJ0 MTO ¥ HMEETCA JMIIb OJHO 3HAYEHHE »JJEMEHTa paccMaTpUBAEMOM
TUAPOJIOTUYECKON XapaKTEPUCTUKH, €XKETOIHbIC BEPOSTHOCTH NPEBHINICHUS TPHU JIIOOOM ee
3HAUEHUU OIPEEIAI0OTCS o hopmyie:
_ PR +n,P, +n,P,

P , (23)
n, +n, +n,

rae Np, N2, N3 - YKMcia 4ICHOB OOTHOPOJHBIX 3JICMCHTOB.

JI71st IBYyX T€HETHUYECKH OJTHOPOIHBIX AJIEMEHTOB popMyina (23) mMpuHUMAET BUI:

P =(n,P, +n,P,)/(n, +n,) (24)21



[Ipu Hanmuuuu B psay HAOMIOACHUN HYJIEBBIX 3HAUEHUN PAacCMATPUBACMOM THAPOIOTHICCKOM
XapaKTepUCTUKU (HampUMep, MHUHUMAalbHbIE pacXoibl BOJbI) €XKErOJHbIE BEPOSTHOCTU
MPEBBIIICHHS OMIPEEISIOTCS TT0 (hopMyIie:

P=nP/(n +n,) (25)

BepositHocTn nipeBwimiennst Pq; P2; Ps B dopmynax (21) u (22) BeIpakarOTCs B OJSIX OT

enuHuUIB, a B hopmyrnax (23) - (25) - B mporeHTax.

4.Ciryyaiinble OTPeIIHOCTH BLIOOPOYHBIX IApaMeTPOB
[Ipu oObeaMHEHWW MAHHBIX HAOMIOJCHHWA 10 TPYMIE CTAHIMK, a TakKe IPH OICHKE
JIOCTAaTOYHON TPOJOJKUTEIHHOCTH PSAIOB HAOIOACHUN PACCUYMTBHIBAIOTCS CIydalHbBIE CPEIIHUE
KBaJJpaTUUECKUE MOTPEIIHOCTH BHIOOPOYHBIX MTApaMETPOB M KBAaHTUJICH pacIipeesieHus!.

Crnyuvaiinple CpefHHE KBaJpaTHUYECKHE MOTPEIIHOCTH BBIOOPOYHBIX CPEIHUX OINPENeNSIOTCs

=) oy 2

KOTOpasi MpUMEHseTCA pU KO3 PHIIMEHTEe aBTOKOPPENIALUN MEXAY CMEXHBIMHU YWICHAMH psijia

10 MPUOJTUKEHHON 3aBUCUMOCTH:

r, mensieM 0,5. [Ipu Gonbmmx ko3¢ uIeHTax aBTOKOPPENIALUT HCIIONB3yeTcs: hopmya:

Lo -1 =
[ n
v - /(n—i)r(l— r)( - llirrj

Cny4vaifHple CcpelHUe KBaapaTudeckue omuOku koddduimentoB Bapuamuu npu Cs = 2C,

(27)

OMPCACIIAOTCA MO 3aBUCUMOCTH:

c, |4S) (1+ Cs 2) (28)

O =
“ n+al® 2 1+r

Cry4aifHple TOTPEIIHOCTH IapaMEeTPOB paclpeeieHus, KBaHTWICH H Kod(hPHUIMeHTOB
ABTOKOppCIAIMKN MCKIAY CTOKOM CMCKHBIX JICT, PaCCYUTAHHBIC MCTOAOM MOMCHTOB H
NpUOIMKEHHOTO HAWOOJBIIET0 TPABIOMONO0US, CIEIYyeT OINPEAeNsATh IO CHelUaATbHBIM
TabJIMIaM, MOJIyYEHHBIM METOJOM CTaTUCTUYECKUX HCIBITAaHHUM, KOTOpbIE AAal0T Oojee MOJHOE

MPEJICTABICHHUE O CIy4yalHbIX OMIMOKaX BHIOOPOYHBIX MAapaMETPOB U KBAHTHIIEH paclpeesieHus

[16,26].
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5.Y4er ciy4ailHBIX OIPELIHOCTEH HCXOAHBIX JaHHBIX IIPH OLEHKE MapaMETPOB
pacnpeaeseHust
[Ipy HamuuuM JOCTOBEPHBIX CBEICHHM O CIy4YalHBIX OTHOCUTEIBHBIX CPEIHHMX
KBaJPAaTUUECKUX TOTPEIIHOCTAX MCXOAHBIX MaHHBIX THAPOMETPHYECKUX HaOmrofaeHuit [17]

OLIEHKU K03(p(PULIMEHTOB Bapualli U aCUMMETPUH YTOUHSIOTCS 1O (hopMysIam:

cvz\/(c;_ag)/(lmg), (29)

1 1+
P 14302\ C2 -0
Jcil+o?)
C? - o2

*

., (30)
C,, —60’

rae C,, C, - COOTBETCTBEHHO KOI()OUIHMEHTH BapHalW¥ M ACUMMETPUHU, PACCUMTAHHBIC M0

Ha6JIIOI[eHHI>IM 3HAa4YCHUSIM, Op - CquaﬁHaH OTHOCUTCIIbHAA CPCAHAA KBaJApaTUUCCKasA

MOTPENTHOCTh UCXOAHBIX JAHHBIX THAPOMETPHUUCCKUX HAOIIOICHUN.

6.Yuert BbIIAIOIIMXCS 3HAYEHHIT THAPOJIOTHYECKUX XaPAKTEPUCTUK MPHU OLEHKe
napamMeTpoB pacrnpenaejieHus

[TapamMeTpsl KpPUBBIX pACHpPEICICHUS THUAPOJOTHYSCKUX XaPAKTEPUCTUK TPH HATHYUU
00OCHOBAaHHBIX CBEJICHUH O BBUIAIOIIMXCS 3HAYCHUSX PEYHOTO CTOKA OMNPEACIAIOTCS
CIEYIOIIUM 00pa3oMm.

[Ipn yuere OFHOTO BBINAIOMIETOCS 3HAYEHUS THAPOJIOTUYECKOM XapaKTEpUCTUKU, HE
BXOJISIIETO B HETIPEPHIBHBIN N-JIETHUH P TaHHBIX THIPOMETPHUSCKUX HAOTIOACHUIA:
a) METOJIOM MPHUOJIMKEHHOTO HAaUOOJBIIETO MPABAONOI00US B 3aBUCHMOCTH OT CTaTUCTHK Ay U

A3, oTpesiesieMbIX 1o (opMysam:

g N1 4
Ay= (Ig e ;Ig (_)J : (31)
(g N150 0 5
= 29T e Z 95 (32)
0) METOJJOM MOMEHTOB 110 (hOpMyJIaM:
= 1 N-1Z
Q—/—V[QNJF P ;QJ , (33)
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io_ju[gj
C, N(01+n_1261 (34)

i-1
[Ipu ydere ogHOTO BBIIAIOMIETOCS 3HAYCHUS THIPOIOTHYECKON XapaKTEPUCTUKU, BXOISIIETO

B N-JICTHUH PsJl TAHHBIX TUAPOMETPUICCKUX HAOIIIOICHU:

a) METOJIOM MPUOIKEHHOTO HauOOJBIIEro MPaBAONOA00HS B 3aBUCUMOCTH OT CTATUCTHK Ay U

A3, oTIpesiesieMbIX 10 (opMysIaMm:

(14O, N-1%E ﬁ)
@_N(IgaJrn_Z;Igo , (35)

1Oy O, N-1R7 0, QJ %
wey G8G a5 g0g e
0) METO10M MOMEHTOB I10 (POPMYIIaM:
—~ 1 N-1&
o-,—v[cm n_lgo,] , (37)
1(o, ' w~N-12(0 )
- | = N _ — i _
€= N((_J 1) +n—2;(6 1) (38)

B dopmynax (31) - (38) (3- cpeaHee apu(MeTHUecKoe 3HAYEHUE, PACCUUTAHHOE C yYETOM

BBIJIAIONIETOCS] 3HAYCHHUST PacXxojia BOJHBI ; N - YUCIIO JIET HEMPEPhIBHBIX HaOmoaeHuid; N - grcio
JICT, B TCYCHHUC KOTOPBIX BBIAAKOMICCCA 3HAYCHUC FHHpOHOFH‘IeCKOﬁ XApPaKTCPUCTHUKU HC GBIJ'IO
IPEBBILEHO; Ky = @/ @, ki = Q;/ Q - MoxyibHBIE KOO()DHUIIHEHTHI.

Ucnonb3zoBanue popmyn (31) - (38) momyckaercs auis B TOM ciydae, KOT/Ia HCTOPUYECKUE
CBCACHUA O BbLHAOMICMCA THAPOJIOTMYCCKOM 3HAYCHHU W YHUCIC JICT €ro HC MPCBBINICHUSA
noctaTouHo oOocHoBaHbL. IIpomsBonpHOe 3amanme Qn u N Hemomyctumo. Bonee momHoe
ONHACaHKUE y4yeTa MCTOPUYCCKUX MAKCUMYMOB THIIPOJOTHMYECKHX XapAaKTEPUCTHK IPH OICHKE
napaMeTpoB pacrpeeICHHsI PEACTaBICHO B MeTOAMYECKIX PEKOMEHIAUAX TI0 OTPEICICHUI0

PacUETHBIX THAPOJIIOTUYECKUX XapAaKTEPUCTUK MPU HEJOCTATOUHOCTHU JAHHBIX HAOIIOICHUH.

7.01neHKa 00KOBOIi MPUTOYHOCTH
boxoBas MNPUTOYHOCTL MCKAY CMCKHBIMU CTBOpAMHU OMNPCACIIACTCA OOAHUM H3 CICAYIOIIHX
CIOoCO0O0B:
° CYMMHUPOBAHHUEM PACXOJ0B BOJbI ITPUTOKOB C YUCTOM BPCMCHU I[OGeraHI/ISI, BITaJarOMINX
Ha y4aCTKE MEXAY IBYyMs CTBOPAMHU;
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o M0 Pa3HOCTH CPEIHUX PACXO0B BOJbI B HUKHEM U BEPXHEM CTBOpAX Y4acTKa PEKU;
o METOJIOM PYCIIOBOT'O BOJHOTO OallaHCa;

o 110 MOAYJIIO CTOKA, ONIPEAEIEHHOMY 110 KapTe JUIsl YaCTHOM IUIOLIAIH.

8.I'o10B0i1 CTOK BOABI 1 €r0 BHYTPUT00BOE pacinpeieieHne
OO0ume nosnoxkeHust

[Ipu onpeneneHnn pacueTHBIX THIPOJIOTMUECKUX XapaKTEPUCTUK I'OJOBOTO CTOKA BOJIBI PEK U
€ro BHYTPUTOJOBOIO pAaCHpEleNeHUs HAJJICKUT BBIIOIHATh TPeOOBaHUS, H3JIO0KEHHBIE B
pasnmenax 1- 6.

OmnpeneneHne pacuyeTHOro0 KaJleHIApPHOTO BHYTPUIOJOBOTO PAcHpelEleHUs] CTOKAa B CTBOPE
IOPOCKTHUPOBAHUS TPH JUIMTEIBHOCTH pPsI0B HabOmoAeHud n, paBHOM 15 romam u OGoree,
MPOU3BOJUTCS, coriacHo CBony MpaBuWil, CIEAYIOIIMMHU TpeMsi METoAaMH: 1) KOMIOHOBKH; 2)
peabHOTrO To/ia; 3) CPeAHEro paclpeiesieHns CTOKa 3a FO/Ibl XapaKTEpHOU rpaaliui BOAHOCTH.

PacueTsl BHYTPUTOJOBOTO pacmpeiesieHuss CTOKa pPeK YKa3aHHBIMH METOAaMH OOBIYHO
IPOU3BOJATCS IO BOJOXO3SMCTBEHHBIM TIOJaM, HAUMHAIOLIMMCS C TEPBOrO  Mecsua
MHOTOBOJIHOTO  Ce€30Ha. B  oTHenbHBIX cllydasgXx BO3MOXXHO  BBINIOJHEHHE PacyeToB
BHYTPUTOJIOBOTO PACHpEeeNICHUs CTOKA JUIsl TUAPOJIOTMYECKUX JIET, HAUMHAIOIIUXCS C TIEPBOTO
Mecsilla Teproja HAKOIUICHHWS BJIAard, WIH s OOBIYHBIX KaJleHAapHBIX Jer. McxomHas
MHDOPMAIIHSA O MECSIHOM CTOKE OOBIYHO BBIPAKACTCS B M/C MIIM B CIOSX CTOKA BOABL IIpH
pacdeTax BHYTPUTOJIOBOTO pacipenesieHns cToka HHPOPMAIIHIO 11eJiecooOpa3Hee 00padaThiBaTh,
IepeBos B KM® HMIM B THIC. M, TaK KaK IIPH 3TOM YHTBIBACTCS PasiHude B HHMCIC IHEH He
BHCOKOCHBIX U BUCOKOCHBIX JIET M B UUCJIE CEKYH/I B Pa3HbIE MECSLbI FOJa.

B 3aBucuMOCTH OT THIIa BOJHOTO PEXKHMA UCCIEAYEMON PeKH, OT 00bEKTa IPOSKTHPOBAHUS U
XapakTepa HCIOJIb30BaHUS CTOKA KOHKPETHOW PEKH BOJOXO3SMCTBEHHBIN ToJl JEIUTCS Ha JIBa
pPa3IUYAIOIIMXCS MO JUIMTEIbHOCTH B PAa3HBIX YCIOBUAX MNEpUOAA - JUMUTHUPYIOIIUH U He
JUMUTHPYIOIINN, 8 TUMUTUPYIOLIUI eprUO COOTBETCTBEHHO - Ha /IBa CE€30HA - TUMHUTHPYIOIINN
U HE JUMUTUPYIOMHHA. ['paHUIIbI CE30HOB Ha3HAYAIOTCSA €AMHBIMU JJI BCEX JIET C OKPYTIEHUEM
710 Mecs1a.

PaccmaTpuBaeMble METObI MPEAHA3HAUEHBI 711 ONpEAENICHUsI PaCU€THOTO BHYTPHUTO0BOTO
pacnpenesnieHls CTOKa 3a BOAOXO3SMCTBEHHBIM TOJl PAacCYETHOM BEPOSTHOCTH MPEBBIIICHUS
(Ppacu). 3Hauenme Pp,q Ha3HauaeTcs B COOTBETCTBHU C 3aJadaMM  XO3AHCTBEHHOTO
UCIIOJIB30BAaHUs BOJBI MCCIIEYEMOM PEKU WM C PELICHUEM KOHKPETHOM TMIPOJIOTUYECKOU U
SKOJIOTUYECKOW 3amadyu. J[nmuTenpHOCTH (N) MHOTOJETHETO TepHuoja, HeoOXoaumas IS

HAJIC)KHOTO OIpEeNIEHUs] PacueTHOr0 KaJeHAApHOTO BHYTPUTOAOBOIO paCHpEelesIeHUs CTOKa,
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JOJKHA OBITh TaKOW, YTOOBI OLIEHKA TOYHOCTH pacdyeTa CPeIHEr0 MHOTOJICTHErO 3HAUEHUS CTOKA
3a JTUMUTHPYIOIIMA CE30H YIOBJIETBOpsuia TpeOoBaHusM pazaenal. B 3aBucumoctu ot
JOCTAaTOYHOM [0 YKa3aHHOMY KPHTEPHIO TOYHOCTH, JUIMTEIBHOCTH HabOmomeHuin (N)
BBIJICJISIFOTCSL CJICYIOIINE TPYIIBI BOJHOCTH (TI0 TpajaliisM BEPOSTHOCTEH MPEBBIICHUS CTOKA
PEKHU 32 BOAOXO3SMCTBEHHBIN TON).

[Ipu nepuone nabmoneruii n ot 15 mo 30 neT oObIYHO BBIIENAETCS 3 TPYMIBI BOAHOCTH:
mHOroBonHBIE Toabl (P < 33,3 %), cpegaue mo Bomuoctu roabl (33,3 % < P < 66,7 %) u
MajoBosHbie Toael (P > 66,7 %). Ilpm mpomomkutensHOCTH HaOmomeHuit 6omee 30 et
BBIZICNIAFOTCS 5 Tpajamnuii BOJHOCTH: OY€Hb MHOTOBOAHBIC Toabl (P < 16,7%), MHOrOBOMHBIC
ronbl (16,7% < P < 33,3%), cpenane mo BogHOoCcTH Togbl (33,3% < P < 66,7%), MaloBOAHBIC
ronbl (66,7% < P < 83,3%) u ouenb MmanmoBoaHbIe TobI (P> 83,3%). JlanHas cxema BbIICICHUS
TPYII XapaKTEPHBIX IO BOJAHOCTHU JIET OCHOBaHA HA MPUHIIUIIE TPUMEPHO PABHOTO YHCIIA JIET B
KQXKIO0W U3 TPEX OCHOBHBIX TPYIIIT: MHOTOBOJIHBIX, CPETHUX MO BOJHOCTH U MAJIOBOJIHBIX JIET.

[To 3HaYeHMSM CTOKA 3a OTAEIbHBIC BOJOXO3SHCTBEHHBIC TOJBI H PACUCTHBIE BHYTPUTOIOBBIC
WHTEPBaJIbl BpEMEHU (IMMHTHPYIOIUNA TEPHUOJ, JUMUTHPYIOIIUN CE30H, HE JIMMHUTHPYIOIIUN
CE30H, JIMMUTHPYIOIIUA MeCAll W JAp.) ONPEACISIIOTCS CTATUCTUYECKHUE IapameTphl
AHATUTUYECKUX KPUBBIX BEPOSTHOCTEW MPEBBIIICHUS W pacdeTHble KBaHTWIH. CTaHAapTHBIMU
KBAaHTHJISIMA KPUBBIX pAaCHpelleliCHHs] BEPOSTHOCTEH CTOKA SBISIFOTCS CIEIYIOIIHE: s
MHOTOBOJHBIX JIET, IEPUOAOB, CE30HOB U MecareB - 1, 3, 5, 10 u 25%, a1 MamoBOJHBIX JIET,
MepPHOJIOB, CE30HOB U MecsteB - 75, 90, 95, 97 u 99%, a nns cpennux o BogHOCTH - 50%.

PaccMoTpuM OCHOBHBIC TIPHHIIMITEI H CIIOCOOBI PAacYeTOB BHYTPUTOJOBOTO paclpeiciieHuUs

CTOKa pacCMAaTpUBaACMbIMU MCTOAAMU

MeToa KOMIIOHOBKH

[Ipu ucnonb30BaHUM 3TOTO METOJA CTOK 32 HE JIMMUTUPYIOLIUK MEPHUOJ ONPEAENSIETCA I10
Pa3HOCTH pacueTHBIX 3HAUYECHUH 00OHEMOB CTOKA 32 BOAOXO3SHCTBEHHBIN IO U JTUMUTHPYIOIIHIA
NepUoj, CTOK 3a HE JIMMUTUPYIOUIMI CE30H - MO Pa3HOCTU pacueTHhIX OOBEMOB CTOKa 3a
JTUMUTHPYIOIIMK TEPUO W JTUMUTHPYIOIIMN CE30H, a CyMMapHBIi O0OBEM CTOKa BCEX HE
JTUMUTHPYIOIIUX MECSIIEB - 10 Pa3HOCTH PACYCTHBIX 00HEMOB CTOKA 32 JIMMUTUPYIOIIUI CE30H U
JUMUTUPYIOIIMM  Mecsl. PacdeTHble 3HAaueHHs CTOKA 3a BOJOXO3SMCTBEHHBIM TOf,
JTUMUTHPYIOIIMI MEPUOJ, TUMUTHPYIOIIUI CE30H U JUMUTHUPYIOIIMI MeCAL ONPEAEsSoTCs 10
COOTBETCTBYIOIIIMM AaHAJIMTUYECKUM KpPUBBIM pACHpEACNICHUs] CTOKAa C HCHOJIb30BAaHUEM

NPUHLIKNA  PAaBEHCTBA  PACYETHBIX  BEPOATHOCTEHM  NpEBBIIEHUS  CTOKA  (Ppacd) 3a
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BO0XO0351MCTBEHHBIN o1 (Py), mumutupyromuii nepuon (Py,), aumutupyrommii ce3od (Pyo) u
muMuATUpYroIui Mecsir (Py,).

BHyTpHuCce30HHOE pachpeiesieHHe CTOKa B METOJ€ KOMIIOHOBKHM PACCUMTBHIBAETCA IO
CIelraJbHON MeTonuKe. PacueTHble 3HAYEHUs MECSYHOIO CTOKAa BHYTPH JIMMHUTHPYIOLIETO
Ce30Ha M HE JIMMUTHPYIOILIETO CE€30HA ONPENENAIOTCA C TAKUM PAacYeTOM, YTOOBI MOMYYUTh IS
3THUX CE30HOB HamboJiee HepaBHOMEPHBIE paciipeaesieHus cToka. C 3Toi 1eNbio BHYTPH KaXKI0Tr0
U3 3THX CE30HOB, BXOJSIIUX B COOTBETCTBYIOILIYIO TPYIITy BOJAHOCTH, MECSYHBIE 0OBEMBI CTOKA
pacrnofaraioTcs B yObIBalOIIeM MOPSAKE C yKa3aHUEM KaJleHAAPHBIX MECSIEB, K KOTOPBHIM OHH
oTHOcATCS. Kak0My paHKMUPOBaHHOMY MECSAYHOMY 3HAUEHUIO KAXI0T0 U3 M JIET, BXOJAIINX B
paccMaTpuBAaEMylO T'PYINY BOJHOCTH, IMPHCBAUBACTCA CBOM MOPSAKOBBIA HOMep. [[ns Bcex m
JeT JaHHOM TpYMNIbl BOAHOCTH MPOU3BOJUTCS CYMMHUPOBAaHHE MECAYHBIX OOBEMOB CTOKa,
MMEIOIINX OJVHAKOBBIE TMOPSAJKOBBIE HOMEpPAa B TOJYYEHHBIX pPAHXKHPOBAHHBIX HX
BHYTPHUCE30HHBIX psmax. IlyTeM clokeHHs 3THX CyMM JUIS BCeX K MecsleB, BXOAALINX B
paccMaTpuBaeMblil CE€30H, HAaXOOUTCS HUX cymMMa 3a ce30H. [lelleHneM cymMM CTOKa MECSIIEB,
UMEIOUINX OJMHAKOBBIE MOPSIKOBBIE HOMEpA, HAa HUX OOILIyI0 CyMMY 3a CE30H OIpeAesieTcs
OTHOCHUTEIIbHOE BHYTPUCE30HHOE paclpeziesieHne cToka (Mo MecsaM BHYTPU CE€30Ha B JIOJISIX
wi % oT cymmapHOro oobema ctoka). [lonmydeHHBIM CpeAHUM 32 M JIET MECSIYHBIM J0JSIM (MIIH
%) Temnepp BMECTO NMPUCBOCHHBIX paHEE MOPSAKOBBIX HOMEPOB IPUCBAUBAIOTCSA Ha3BaHUS TOIO
KaJICHJAapHOTO MecsIa, KOTOphI BCTpeyasics Hauboyiee 4acTo MpPU CIIOKEHWU YKa3aHHBIX m
3HAYEHUI MECSAYHOro CTOKa OJMHAKOBOro HoMmepa. s coctaBHOro mepuoda (Hampumep, AJs
JUMUTHUPYIOIIETO Tepuo/a), BKIIOYAIOUIEro B cedsl 1Ba Ce30HA (JMMHUTUPYIOIIMNA CE30H U He
JUMUTUPYIOIIUN CE30H), MECSYHble OOBEMBI CTOKA paCIoNaraloTcs B TOpPsAKE YObIBaHHS
OTIIENBbHO JJISi KaXJIOT0 M3 COCTABISAIOIIMX HX CE30HOB (JIMMHUTHUPYIOIIMH CE30H U HE

JTUMUTHPYIOIINI CE30H).

MeTtoa peajabHOro roga
OmnpeneneHue BHYTPUIOJOBOIO paclpeiesieHuss CTOKa JaHHBIM METOJOM OCHOBAaHO Ha
BbIOOpE PAcUYETHOrO BOAOXO3AWCTBEHHOIO TojAa M3 uucia (PAaKTUYECKUX C MCIOJIb30BaHHEM
MPUHITMIIA HauOOJIbIIeH ONM30CTH BEPOSITHOCTEW MPEBBIIICHUS CTOKA 3a BOJIOXO3SHCTBEHHBIN
rojl, JJUMUTUPYIOIIUN MEPUOJ, TUMUTUPYIOIIUM CE30H U JIMMUTUPYIOIUN MeECSL K pacyeTHOU
BEPOSTHOCTH IMPEBBILIEHUS. DTOT BBIOOP MPOU3BOAUTCS U3 YMCHIA j-bIX JeT (0T j=1 10 j=m; m-
YHCJIO JIET ¢ IOJIOBBIM CTOKOM 3aJJaHHOM Ipalaliiii BOJHOCTH) PACYETHOM IPyMIBI BOJHOCTH C

HCITIOJIB30BAHHUEM CIICAYIOUICTO YCIIOBHUS:

27



z"(AP)Z j: (PBF - Ppacq)zj + (Pnn - Ppacq)zj +(Pnc - Ppacq)zj + (PJ'IM - Ppacq)zj: (39)

rae: Ppacs - pacdeTHas BepOATHOCTb IPEBBINICHUS, IPUHUMAaeMas OJMHAKOBOW s BCEX
pacyeTHbIX MHTEpBaNIOB BpeMeHH; Py, Py, P, Pny - 3HaueHUss BeposITHOCTEH MpPEBBIICHUS
CTOKa 32 BHIOPAHHBIN BOJOXO3IHCTBEHHBIN Ol M €0 JUMUTUPYIOIINN TEPUO, TUMUTHUPYIOLIHNA
CE30H U JIMMHUTHPYIOLUIUHA MECALl B PAcueTHOM CTBOPE PEKH, OMpelesieMble MO KpPUBOU
BEPOSITHOCTEN MPEBBIIIEHUS COOTBETCTBYIOIIETO CTOKOBOTO Psifia COIVIACHO pa3ieny 2;

Z(AP)ZJ- - pe3yAbTUpPYIOIIAasi CyMMa, KOTOPast OMPEEISIETCS MOCIEI0BATEIbHO ISl KaXXI0T0 U3 M
J-BIX HCCIIEIyeMbIX BOJOXO3SHCTBEHHBIX JICT, BOIIEANIMX B PACYCTHYIO TPYIIY JIET 3aJaHHOU
rpajialiii BOJHOCTH.

B kaudecTBe pacueTHOro roja NPUHUMAETCSA TOT BOJOXO3AMCTBEHHBIN T'OJ, Uil KOTOPOTO IO
dopmyne (39) monydeHo HaMMEHbIIIee 3HAYCHHE CyMMBbI Z(AP)ZJ- .

[Ipu npakTHyeckoM mpuMeHeHuH ycaoBus (39) 1 BeIOOpa XapakTepHOTo MO BOAHOCTH rojia
(0cOOCHHO O4YE€Hh MAJIOBOJHOTO, MAJIOBOAHOTO, OYEHh MHOTOBOJAHOTO WM MHOTOBOJIHOTO)
HE00XO0UMO, YTOOBI 3HAYEHHS! OTKJIOHEHMsI BEPOSITHOCTEH MPEBBIIICHUSI CTOKA 3a pacueTHbIE
WHTEPBAIIBI BPEMEHU OT TpeOyeMOil BEpOSTHOCTH IMPEBBIMICHUS HE TPEBBINIATN JIHANa30H
00eCreueHHOCTeW KaKI0W U3 3TuX rpaganuu BogHoctu (16,7%) , a 1 cpeIHuX 1Mo BOJHOCTH
JIeT, UMEIOIINX AuaIra3oH odecnedeHnocter 33,3%, He oTimyanuch Ooiee, yeM Ha 20 %.

Bomoxo3stiicTBeHHBIN T0I, 1711 KOTOPOTO JieBasi 4acTh ypaBHeHHUs (39) mMeeT HamMeHbIIee
3HauUEHUE, MPUHUMAETCS B KAYECTBE MOJEIIM OTHOCUTEIBHOTO (B JOJISIX TOJJOBOTO 00beMa CTOKA)
BHYTPUTOJOBOTO pacrpeieneHuss croka. [Ipu miaHupoBaHUM HMCIOJB30BaHUS PEUHBIX BOJ B
ClIy4yae IpeACTOSLIEro PeryaupoBaHUs CTOKA MCCIEAYEMON PEKH, U3 MPAaBOW YaCTH YpaBHEHUS
(39) uckmrouaercs cnaraemoe (P - Ppacq)zj. [Ipn pemieHnH OTIAENTBHBIX MPAKTHUYECKUX 3a7ad
MOJKET OKa3aThCs IeecO00pa3HbIM HE OTPAaHMYMBATHCS BHIOOPOM JIHII OJHOTO XapaKTEPHOTO
M0 BOJHOCTH TOJIa, JJIsi KOTOPOTO JieBas 4acTh ypaBHeHUs (4.39) oka3anoch HauMEHBINCH, a
TaK)K€ BBIIIOJIHUTh JTOMOJHUTEIbHBIM aHadu3 OTHOCHUTEIBHBIX pPacHpeleleHUul CTOKa MU Ui
JPYTUX BOJOXO3SMCTBEHHBIX JET, BXOJSAUIMX B MCCIENAYEMYK TIpaJalMIi0 XapaKTEPHBIX IO
BOJHOCTH JIET.

AOCOTIOTHOE pacueTHOE pachpeselieHne CTOKa B STOM METOJEe U METOJe KOMIIOHOBKHU
BBIUMCIISIETCS ITyTEM YMHOXEHHSI MECSIUHBIX JIOJIell CTOKAa Ha roJloBO 0ObEeM CTOKa pacyeTHOMN

BEPOSITHOCTH MPEBBIICHUS, OTIPEICTAEMBIN MO aHATUTHICCKON KPUBOH 00€CIIEYeHHOCTH.
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Merton cpenHMX pacupelereHuid CTOKAa 3a BOJOXO3SMCTBEHHBIM TIOJ 3aJaHHOM TIpajaluu
BOJIHOCTH.

MeTo OCHOBaH Ha pacyeTe CPEeJHUX OTHOCUTENbHBIX pacIlpeleleHU MecSYHbIX 00bEMOB
CTOKa OT r0JIOBOM MX CYMMBI ITyT€M OCPEAHEHUSI OTHOCUTEIbHBIX 3HAYEHHUM CTOKA Ka)JI0To 1-TO
Mecslla 32 BCE TOJbl, BXOMSAIIME B Ty WJIM MHYIO I'paJallii0 BOJHOCTH. DTU paclpeiesieHus,
OTpaKalolMe peaJbHbIE COOTHOLICHHS (JONM) MECAYHOrO CTOKAa B TOJOBOM €ro ooOweme,
ABJISIFOTCS  THUIIOBBIMU ~ PAacHpelelCHUsMHA, CBOWCTBEHHBIMM KaXIOW OTAEIBHOW TpyIIIe
XapaKTepHBIX MO BOJHOCTH JeT. AOCOIIOTHOE pacyeTHOE pacIpelielieHHe MECSYHOro CTOKa,
BBIpa)KEHHOE B 00beMax (xv® wmm 10°M%) BogI, BBIUmCITICTCS IIyTEM YMHOKECHMS MECSYHBIX
JOJIEH CTOKa WHTEPECYIOIICH IpaJalliil BOJHOCTH Ha 00BEM CTOKA 3a BOJIOXO3SMCTBEHHBIN T0JT
3aJJaHHOM BEpPOATHOCTH mpeBblieHud. [locmenuuii  onpenensercs Mo aHAJTUTUYECKOW KPHUBOM
00€eCre4eHHOCTH.

JlaHHBIE METOJ MOXET OBITh WCIOJB30BAaH HE TOJBKO JJIs ONpPENENICHUS CPEIHHX
pacmpeneleHnii CToKa 3a XapaKTepHbIE TPYMIBI JeT, BEIOpaHHBIC TIO0 MPHUHIIMITY MOMATaHUs B
3aJlaHHBIA  pPACUETHBIM  JUANa30H  BEPOSITHOCTEHM  NPEBBINIEHUS  CTOKA  OTJEIbHBIX
BOJIOXO3SIICTBEHHBIX JIET (B 3aJaHHYIO TpaJaluio BOAHOCTH). llpu pemieHuu OTIeNbHBIX
OPAKTUYECKUX 3aJad d3TOT METOJl MOXKET OBITh TNPUMEHEH [UIsi OIEHKH CPEIHEro
BHYTPUTOJIOBOTO paclpe/eeHus] CTOKa Ui cepuil (IPyNIHUPOBOK) XapaKTEPHBIX MO BOJHOCTU
BOJIOXO3SIMICTBEHHBIX JIET, CACAYIOIIMX APYT 32 JPYTOM.

Jns paliloHOB, B KOTOpPBIX PACUETHOE pACIPENCICHUE CTOKa IO CE30HAM M Mecsuam
MPaKTUYECKH HE 3aBUCHUT OT BOJAHOCTHU I'0JIa, PACUEThl paCCMATPUBAEMBIM METOJOM CBOJSITCS K
YCTAaHOBJIEHUIO CPEIHEr0 MO BCEM TIOJaM paclpelesieHus CTOKa MO MecAlaM (JekagaMm) B
IIPOLIEHTAaX OT FOAOBOrO CTOKA.

[Ipn npakTHYeCKOM NPUMEHEHUHU JAHHOTO METOJA, B 3aBUCHUMOCTH OT XapakTepa peniaeMoit
3aJja4M, BO3MOYKHBI JIBa BapHaHTA YCTAHOBJIEHUS PACIpPEEICHUs MECIYHOTO (JeKaJHOIr0) CTOKa
BHYTPH OTENIbHBIX C€30HOB. [lepBblii U3 HUX, MPeIHa3HAUCHHBIU, HAIPUMED, ISl BHIMOJTHEHUS
BOJHOOQJIAHCOBBIX ~ pAacyeToOB, THAPOIKOJIOTHYECKUX OICHOK M  ONpEeNIeHHOW 4acTu
BOJOXO3SIMICTBEHHBIX paCYETOB, OCHOBAH Ha MCIIOJIb30BAHUH €CTECTBEHHOI'O KAJIEHJIAPHOIO XOAa
MECSYHOTO (JIEKaTHOTO) CTOKAa BHYTPHM paCUYETHBIX CE30HOB (0€3 ero paHKMpoBaHHUs) W Ha
MOJTyYEHUU PACIPENICTICHUI CTOKA, OCPETHEHHBIX ISl XapaKTEPHOW TPYNIBI JeT (MIH CE30HOB)
3aJIaHHOT0 JMala3oHa BEPOSATHOCTEH IPEBBIIICHKS. BTOpoi BapuaHT, IIPEIHA3HAYCHHBIN IS
BOJIOXO3SIMICTBEHHBIX PACyeTOB, JTONMYCKAET ONMMCAHHBIN MPU U3JI0KEHUM METO/Ja KOMIIOHOBKHU
crocod ompeneneHus BHYTPUCE30HHOTO pAacCIpesesieHUs] CTOKa C €ro paHKUpPOBaHHEM U
OTHECEHHEM TMOJIYYCHHBIX CpPEJHUX 3HAYCHHH K TOMY MecCsIy (IeKaae), KOTOPBId HMeeT
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HauOOJIBIIYI0 YacTOTY CpEAM OCPEIHEHHBIX MECAYHBIX (JIeKagHbIX) 3HaueHui (cM. Meron

KOMIIOHOBKH).

Bp100op pacuyeTHOr0 BHYTPUIOI0BOI0 pacipenejeHus CTOKA.

[Ipu cocraBnennu TCH cnemyeT y4uThIBaTh CIEIYIONIHE OCOOCHHOCTH MPUMEHEHHSI METO/I0B
pacdera BHYTPUTOJOBOTO paclpeAesieHus] CTOKA P MPOSKTUPOBAHUN KOHKPETHBIX 00BEKTOB:

- METOJ] KOMIIOHOBKH 11€71€C000pa3HO MCIOJIb30BaTh Ha HAYAJIBHBIX CTAIUIX MPOCKTUPOBAHUS B
TeX ciydasX, KOrja HeoOXOJMMO MPEeAbSIBUTH 3aBEOMO IMOBBLIIICHHbIE TPeOOBaHUS K BBIOOPY
pPEKH - WCTOYHUKA BOJOCHA0KECHHSI YHUKAITBLHOTO OOBEKTAa PKOHOMHUKH ISl 00ECHEYEeHHUS €ro
rapaHTUPOBAHHOTO BOJIOOOECIICUCHUS;

- METOJ CTOKa peaJIbHOro Tofa MPUMEHUM B TMOJABIAIONIEM OOJBIIMHCTBE CIIy4acB
BOJOXO03SIMICTBEHHOT'O ¥ CTPOUTENBHOIO IPOEKTUPOBAHNS;

- METOJ] CPEIHUX PACIPEIEICHUI CTOKA 32 XapaKTepHbIE Tpajjallui BOAHOCTH MPUMEHHUM B TE€X
Cy4yasix BOJIOXO3SIMCTBEHHOIO M CTPOMUTENIBHOIO IPOEKTHUPOBAHMS, KOIJa OKa3aJloCh
HeIeJ1eco000pa3HO UCIOIb30BaTh METO KOMIIOHOBKH U HEBO3MO>KHO OCYLIECTBUTH YCIOBHS AJIs
BbIOOpA pacYETHOIO0 BHYTPUTOZOBOIO PaCHpeIeIeHUs] CTOKa METOJIOM PEeabHOTO rojia, a TaKkKe
Opu TPOBEACHUH BOJHOOATAHCOBBIX pPACYETOB (KaK YacTH BOJOXO3SIMCTBEHHBIX pPAacyeToB,
TUAPOIKOJIOTUYECKUX OILICHOK ¥ IPOTHO3UPOBAHUS).

Hapsiny ¢ u30XeHHBIM BbIlIE HEOOXOJUMO YUUTHIBATh CIEAYIOLIUE CHelU(PUIECKIE YePThI
npaktuyeckoro npumeHeHuss camux TCH u momemaemMbIx B HHUX pe3ysIbTaTOB pacyera
BHYTPHUTOJOBOTO PACIPEEICHHS CTOKA!

- mnomemaemble B nyoOnmukyembrx TCH wmartepuanbl JOMKHBI OOECHEYUTH MPAKTUKOB -
TUAPOJIOTOB HAJEKHBIMU JIaHHBIMM B TeueHHMe kKak MuHuMyM 10 —1 57er, Tak kak HX
O0OHOBJICHHE U TIOBTOPHOE U3aHHE SBIIAIOTCS JOCTATOUYHO JTIOPOTOCTOALIUMHI MEPOTIPUSATUIMU;

- IpUBOJUMBIE B MyOIMKyeMbIX peruoHanbHbIXx TCH paHHBIE O pacyeTHBIX BHYTPUTOJIOBBIX
pacmpeneNieHusX CTOKa JOJDKHBI, C OJHOHW CTOPOHBI, OTpaKaTh CHEHH(PUUIESCKUE YEPTHI
TUAPOJIOTUYECKOTO PEKUMA CTOKA TUIIMYHBIX PEK JAHHOTO PEeThoHa (C 30HAIbHBIM, a30HAIbHBIM
U TOJIN30HAIBHBIM PEXKHUMaMHU), a, C JAPYrol CTOPOHBI, - YYHUTHIBATh CHEIU(UKY 3alpOCOB
MPOEKTUPOBAHUSI TPEOOIAJAIOUINX BOAOIIOTPEOUTENEH 1 BOJOMOIb30BATENEH TaHHOTO PErHOHA;

Y4uuThiBass OTMEYEHHBIC BHIIIE OCOOCHHOCTH TPUMEHEHHUS pPacCMaTPUBAEMBIX METOJIOB
pacyeTa U MOJYYaeMbIX C HUX TOMOIIBIO PACUYETHBIX BHYTPUTOJOBBIX paCHpeleiIeHUN CTOKa,
IpeJCTaBIsIeTcs 11eJIeCO00pa3HbIM PEKOMEHIOBATh B KaueCTBE OCHOBHBIX U O0S3aTENbHBIX K
COBMECTHOMY TpuMeHeHHuI0 npu pazpadbotke TCH ngBa mMeroma pacdera: METOJ KOMIIOHOBKH U
METOJl CpPEIHHMX pACHPEAECICHUNA CTOKAa 3a BOJOXO3SMCTBEHHBIM TIOJ 3aJaHHOW TIpajJaluu
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BOJHOCTH. JTH METOABI OCHOBAaHbl Ha CTaTUCTUYECKOM 00pabOTKe MAaHHBIX JIMTEIbHBIX
MHOTOJIETHUX PSI0B CTOKAa M JalOT JOCTaTOYHO HAAEKHBIE M YCTOWUYMBBIE BO BpPEMEHU
oTHOcuUTelNbHbIE (B % OT cToka 3a BI') pacmpenenenus ctoka, KOTOpble B COUETaHUU C JaHHBIMU
0 KBaHTWISIX TOJOBOr0 (M CE30HHOT0) CTOKA, MOJYYEHHBIM IO Y/UIMHEHHBIM Ha MOMEHT
IPOCKTHUPOBAHUS KOHKPETHOTO OOBEKTa psAgaM, MOTYT OOECIEUYHTh pelIeHHe OOJIbIINHCTBA
IIPAKTUYECKUX 3a1a4 CTPOUTEIBHOIO IMPOEKTUPOBAHUS U TMAPOIKOIOTMUYECKOI0 MNIAHUPOBAHUS.
Yrto kacaercs MeToJla peajJbHOro rojia, TO OH MOXET JTOMOJHUTEIbHO MPUMEHSITHCS B KauecTBE
KOHTPOJIBHOTO MeToja 3a pamkamu myOnukyembix B TCH nmaHHBIX, TO ecTh mpu paszpaboTke
KOHKPETHOI'O  CTPOUTEIBHOIO MM T'MJIPOIKOJIOIMYECKOIO IPOEKTa, COCTABISEMOIO C
UCIIOJIb30BaHUEM MH(POPMALIMU O CTOKE 3a MOCJEeIHUE TOAbI, NOJYYSHHOM Mocie MmyOauKauu
TCH.

[Ipu pemieHny OTAETBHBIX MPAKTHYCCKUX 3a/1a4 (ocoOeHHo skoorndeckux — OBOC u ap.) B
YCIOBUSX 3aJaHHOTO YPOBHS BIIMSHUSA XO3AHCTBEHHOM JEATEIBHOCTH U PETHOHAJIBHBIX
W3MEHEHUH KiIMMaTa B pE3yJbTaTbl pacuyeToB TOJOBOTO CTOKA U €ro BHYTPUTOAOBOIO
pacnpeneseHns pacCMOTPEHHBIMU BbIIlIE METOJAAMH, BBINIOJHEHHBIMU HAa OCHOBE T€HETUYECKU U
CTaTHUCTUYECKU OJTHOPOAHBIX PSAOB MECAYHOTO, CE30HHOTO M I'0JIOBOTO CTOKA BOJbI, MOT'YT OBITh
BBEJICHBI ITONPABKHU, YUYUTHIBAIOIINE COOTBETCTBEHHO MU3MEHEHHS T'OJ0BOIO U MECSYHOI'O CTOKA
O] BJIMSIHUEM XO3SIMCTBEHHOM neATeNbHOCTUN Qyos) M M3MEHEHHMH PErHOHAIBHOTO KIIMMara
(AQxs).

[IpumeHeHne KpUBBIX MPOJAOHKUTEILHOCTH CYTOUHBIX PACX0/10B BOJIbI

OmnpeneneHne pacyeTHOrO BHYTPUTOAOBOIO PACIPEAEIIEHNs CYyTOUHOTO PEYHOIO CTOKA BOJIbI
BHYTpH TOJla WINA XapaKTEpHOIo €ro Mepruoja, He3aBUCHUMO OT XPOHOJIOTHUYECKOTO XOJa CTOKa,
MPOU3BOJUTCS IYTEM IOCTPOEHUS KPHUBBIX MPOJOJKUTEIBHOCTH CYTOYHBIX PAaCXOJ0B BOJIBI.
MoryT ucnonb30BaThes CIEAYIOMINE BUIbI KPUBBIX:

a) CpeIHsiss MHOTOJIETHSISI TOJI0Basi KpUBasi MPOJOJKUTENIBHOCTH CYTOUYHBIX PACXOJI0B BOJBbI,
Jaroniasi XapakTepUCTUKY CPEAHET0 MHOTIOJETHEr0 THUIIOBOIO PACHpPEENICHHUs CYTOUHBIX
pacxoa0B BOAbI;

0) cpeaHsisi MHOTOJIETHSISI KpUBask MPOJIOJKUTEIIBHOCTH CYTOYHBIX PAacX0/0B BOJbI 32 TOT WU
WHOHM pacueTHBIN MepHo/I roja (HaBUTAIIMOHHBIHN, JIECOCIIJIaBHOM, BET€TAIIMOHHBIN U T.1.).

Breibop TON wWiM HMHOM W3 yKa3aHHBIX KPHUBBIX OMNPEAEISCTCS XapakTepoM pelraeMoit
IPAKTUYECKON 3ajaud. YKa3aHHbIE KPUBBIE MPOJOJIKUTEIBHOCTH CYTOYHBIX PacXOJ0B BOJbI
CTPOSITCS CIIEAYIOLIUM 00pa3oM:

a). CpeqHsisi MHOTOJIETHSIS TOJIOBasi KPpUBasi MPOJOJIKUTEILHOCTH CYTOYHBIX PACX0JI0B BOJBI
OINpeAesAeTCS IyTeM OCPEOHEHMsI OPAMHAT €KErOJHBIX KPHUBBIX CPEJHECYTOUHBIX Pacxo/0B
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Boael 30, 90, 180, 270 m 355 cyroyHOW NPOAOIKHUTEIHLHOCTH (KM COOTBETCTBYIOIIMX
OTHOCUTEIIBHBIX TIPOJOJDKUTENBHOCTEH cTostHuS, paBHBIX 8, 25, 50, 75 u 97 % oOmei
JUTUTEIIBHOCTUA T0o/Aa) U aOCOMIOTHBIX (CPOYHBIX) 3HAYECHUH MaKCUMaJIbHOTO W MHHHMAJIHHOTO
pacxoA0B BOJBI 32 KOHKPETHBIE TOAblI HAOMIOACHUNH. AHAIIOTUYHBIM 00Pa30M CTPOUTCS CPEIHSS
MHOTOJIETHSIS KpUBasl MPOJOJKUTEIBHOCTH CTOSIHUSI CPEAHECYTOUYHBIX PACXOJ0B BOJBI 3a TOT
WM VWHOW PacyeTHbIA BHYTPUIOJOBOM IEpuOX. Ee OpIMHATBI MOI'YyT BBIpa)XaTbCs B JOJAX OT
CpPEIHEMHOTOJIETHETO pacxofa BOABI 32 paccMaTpuBaeMblii mepuoj (BereTallOHHBIMN,
HABUTALIMOHHBIN U T. [.), @ a0CIUCCHI - B IOJIAX OT €r0 AJTUTEIbHOCTH.

0). ExxerogHast KpuBasi MpOAOKUTENBHOCTH CYTOUHBIX PAcX0J0B BOJIBI CTPOUTCS HA OCHOBE
PaH)XMPOBAHHBIX B YOBIBAIOIIEM MOPAIKE CYTOUYHBIX PACXOJOB BOIBI KOHKPETHOTO Toa. DTHUM
paHXUPOBAaHHBIM 3HAYEHMSM MPHCBAUBAIOTCS MOPSAIKOBBIE HOMEpA C IMepBOro mno 365-il umum
366-oii. [Ipu 3TOM B KauecTBE pacxo/I0B BOJBI MPOIOJDKUTEIBHOCTRIO CTOSSHUS | CyTku U 365
(nmu 366) CYyTOK HCIIOJIB3YIOTCSI TaHHBIE COOTBETCTBEHHO O MAaKCHUMAJIbHOM M MHUHHMAJIbHOM
CpOYHOM (a HE CpeIHEeCYyTOYHOM) pacxoae Boabl. [lo mocTpoeHHON KpuBOM WU
HEIMOCPEICTBEHHO M0 JaHHBIM O CYTOYHBIX pacXxoAaX BOJbI, COOTBETCTBYIOIIMX 3aJaHHON
MIPOEKTHOM MPOJOJIKUTEIBHOCTH UX CTOSIHUS, ONPEAEIIIETCS] HCKOMOE 3HAaYEHUE PAcXoa BOJIbI.

B m3nanusx Pocrunpomera [13, 14 ] omyOGnuKoBaHBI 3a MPOILIbIE TOAbI 3HAUYCHHS CYTOYHBIX
pacxo/i0B BOJIbI MPOJIOKUTENBHOCTBIO cTOsiHUSA, paBHOM 30, 90, 180, 270 u 355 cyTok, a Takxke
abCoMIOTHBIE (CPOYHBIE) MAKCUMANIbHBIA 1 MUHUMANbHBINA pacXo/bl BOJbI. DTHU JaHHbBIE HAPSAY
C AQHAJIOTMYHBIMM JAaHHBIMH 32 TIOCJIEYIOIIMe ToJbl HAOMIONCHUM, HCIONb3YIOTCS s
IIOCTPOEHUs CPEIAHEN MHOIOJIETHEH TOJ0BOM KPUBOU ITPOJOJIKUTEIBHOCTH CYTOYHBIX PacX0l0B
BOJIbI WJIU JUISl IOCTPOEHUSI KPUBOW MPOJOJKUTENBHOCTH JUIsl XapaKTEPHOI'O 0 BOJHOCTH TOAA,
€CJIM 3TO He0OXOIMMO ISl pEIIeHUs KOHKPETHOW MPaKTUUYECKON 3aJauu.

KpuBas npoaomKUTENbHOCTH CYyTOYHBIX PACXOA0B BOJBI JUIsl pACYETHOM YaCTH KOHKPETHOTO
roga (BEreTallMOHHOTO, HABUTAIIMOHHOTO,  JIECOCIUIaBHOTO TMepuoja W T. J.) CTPOUTCA
AQHAJIOTHYHBIM ~ 00pa3oM 1O JaHHBIM O pAHXXMPOBAaHHBIX B  yOBIBAIOLIEM TOPSIKE
CPEIHECYTOUHBIX Pacxo/ax BOJbl U MX MOPSAKOBBIX HOMEpPax. DTH NOPSAJKOBbIE HOMEpPA MOT'YT
OBITH 3aMEHEHBI UX OTHOCUTEIBHBIMU XapaKTEPUCTHUKAMH, BHIPAKEHHBIMU B JOJISAX WK B % OT
o011ero uncia B pacyeTHOM Ieprojie. BriOOp yka3aHHBIX pacue€THBIX BHYTPUTOJOBBIX MIEPHUOIOB
(BEreTalMOHHBIA M T.[.) NMPOU3BOAMTCS B MHOTOJIETHEM pa3pe3e Ha OCHOBE BEJIOMCTBEHHBIX
UHCTPYKLHUHN C yUETOM IIeNieii MPOEKTUPOBAHMS U OCOOCHHOCTEH N3y4aeMoro 00beKTa.

Bompoc 0 npuMeHeHue TeX WIM UHBIX KPUBBIX NMPOAOKUTEIBHOCTH CYTOYHBIX PacxoioB
BoJbl mpu coctaBieHud TCH KOHKpPETHOrO pErvoHa pemaercss HMX COCTaBUTEISIMH B
3aBUCUMOCTH OT PETHOHAIBHBIX OCOOCHHOCTEH BOJHOTO pEXUMa pPEK U 3alpocoB
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npeodiaaroiX B PErrMoHe BOJOMOTPEOHTENEeH M BOMOMOIB30BATENICH, a TAaKKE OT YCIOBUU
¢unancupoBanus papadotoxk TCH.

Otanbl NPaKTUYECKOrO0 IMPUMEHEHHsSI METOJOB pacueTa BHYTPHUIOAOBOIO PpaCIpENCIICHUS
CTOKa

MeTo1 KOMITOHOBKH.

MoKHO BBIIEIUTH CIEIYIOLIME ATANbl B MPUMEHEHHH 3TOr0 METOA:

l. Ha ocHoBe  aHaiM3a MHOTOJETHEH MAaTpHIBI MacChBa MHOTOJIETHMX JaHHBIX O
CpPEIHEMECSYHBIX PAcXO/0B BOJbI HCCIENyeMONW PEKH B pacueTHOM CTBOpE, OCOOCHHOCTEH eé
BOJHOTO peXHMa M CrenuuKH 3a7ad MPOCKTUPOBAHUS HA3HAYAIOTCS TMPOAOIKUTEIHHOCTh U
cpoku Havyana u okonudanust BI', JIII, HII, JIC, HC, nnsi HUX pacCUMTHIBAIOTCS MOTOAUYHbBIC
3HaYeHHUs] 00HEMOB CTOKA.

2 Jlns paccUMTaHHBIX pSAJOB TOJOBOIO M CE30HHOTO CTOKA MPOU3BOJIUTCS aHAIM3
CTATUCTUYECKON OJJHOPOJHOCTH U pacueT mapamMeTpoOB KpUBOU pachpe/iesieHUs BEPOSITHOCTEH U
pacyeTHBIX KBaHTUIICH.

3. Tlo paBHOOOecmeueHHbIM 3HaueHUsM cToka BIT m JIII B pacuerHple roapl 3agaHHOMN
00eCreYeHHOCTH [0 Pa3HOCTH pacCUUThIBAIOTCS 3HaueHuss croka 3a HII, a 1o
paBHOOOecrieueHHBIM 3HaueHusIM cToka 3a JIIT u JIC - 3a HC.

4. N3noxennpiM B CBOJie MpaBUII U B paHee MyOnukoBaBimxcs padorax B.I.AnapesHoBa u
JIp. OTIpE/ENsieTCs] pacueTHOe OTHOCUTENbHOE (B % OT CE30HHOIO CTOKA) M abCOIIOTHOE (B KMZ)
BHYTPHCE30HHOE, & 3aTEM M BHYTPUT'OJ0OBOE PACHpPENEICHUE CTOKA B PACUETHBIN I'0Jl 3alaHHON

BCPOATHOCTHU ITPCBBILLICHUS.

Meton cpelHHX pachpeacsieHuHd CTOKa 3a BOJIOXO3SIICTBEHHBIM TOJ 3aJaHHOW Tpaaaruu
BOJHOCTH.

[Tpu mpakTHYECKOM TPUMEHEHUHN STOTO METO/1a BBITIOJHSIOTCS CIAEAYIOIINE dTaIbl padoT:

1. Ha ocHoBe aHanmu3a MHOTOJICTHEM MaTpullbl MAacCMBa MHOTOJIETHHUX JaHHBIX O
CPEeIHEMECSYHBIX PACXO0/Jax BOJbI UCCIEIyeMONW PEKH B PacueTHOM CTBOPE, OCOOCHHOCTEH €&
BOJHOTO pe&XHMa U CHEMU(UKH 3a7ad MPOSKTUPOBAHWS HA3HAYAIOTCS CPOKM Hadajga |
okoH4aHus BI" u 11 HEro pacCUMTHIBAIOTCS TOJUYHBIC 3HAYCHUST 00bEMOB CTOKA.

2. Jns paccuMTaHHOro psiga croka 3a BIT mpousBomuTcs aHanM3 CTaTUCTHYECKOU
OJIHOPOJIHOCTH M pacyeT MapaMeTpoB KPHUBOM pacIpeiesieHHus] BEpOSTHOCTEH M pacyETHBIX

KBaHTWICH.
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3. Co3pmaercst HOBas pacyeTHass MaTpUIla CPETHEMECSUYHBIX PACXOJ0B BOABI HCCIEIyeMON
pEKH B PAcUETHOM CTBOPE, COOTBETCTBYIOIIAS PAaHXMPOBAHHBIM 3HaueHUsM cToka 3a BI' co
3HAYCHHUSMH MECSYHOTO CTOKA, BBIPAKCHHBIMA B 06beMHBIX eauumuax (kv mwm 108 M%)

4. U3 co3maHHON pacyeTHOW MaTPHIlbI BRIPE3aI0TCs €€ 4acTH, COOTBETCTBYIOIINE TPYIIIE JIET
(MaJOBOJIHBIX, MHOTOBOJHBIX M T. J1.), 10 KOTOPHIM IUTaHupyercsa nomemarb B TCH nannbie o
pacdyeTHOM BHYTPHUTOJOBOM PaCIPEICIICHIH CTOKA.

5. B cootBercTBUM ¢ pekomeHaanusaMu CBola MpaBUII MPOU3BOIUTCS PACUET OTHOCUTEIBHBIX
(B % ot obbema croka 3a BI') MecsquHbIX 3HAU€HHUH CTOKa, KOTOpbleé B JalbHEWUIEM
HCIIOJIB3YIOTCA [JIA IMOJTYYCHHA aGCOJ'IIOTHBIX BCJIIMYMH MCCAYHOI'0 CTOKa II0 H3BCCTHOMY

3HaYeHHI0 o0bema cToka 3a BI' 3amaHHO# BepOSATHOCTH MPEBBILICHHUS.

9. MakcuMAaJbHBIH CTOK BO/IbI BeCEHHET0 MOJ0BOAbA U 10KI€BbIX MABOIKOB

PacueTHble XapakTEpUCTUKM MAaKCUMAaJIbHOIO CTOKA BOJABI PEK BECEHHErO ITOJIOBOAbBI M
JOKIEBBIX TTABOJIKOB CJIEIyeT OMPEENIATh COTJIaCHO OOIIUM yKa3aHUSIM, U3JI0KEHHBIM B IEPBOM
paszaene HacTosux PexoMeHnanui.

Jns pex ¢ mpOodOJKUTENBHOCTBIO CTOSIHUS MAaKCUMAJIBHBIX PACXOJI0OB BOJbI BECEHHETO
MOJIOBOJIbS. U JIOKJEBBIX MAaBOJKOB, paBHOM cyTkamM u 0Oojee, pacyeT NPOU3BOAUTCA TIO
CPEIHECYTOYHBIM 3HAYECHHSIM, MEHEE CYTOK - [I0 CPOYHBIM PacxojaM BOJBI.

[Ipy TpOXOXAEHUH MAaKCHMAlbHOTO pPacxo/ia BOABI MEXAY CpOKamH HaOMIOJEHUI ero
3HAYEHUE OIPENEIAECTCS HAa OCHOBE YCTAaHOBJEHHS COOTHOIIEHUS MEXAY MIHOBEHHBIMH M
CPEIHECYTOUYHBIMU €r0 3HAYEHUSMHU [0 JaHHBIM HU3MEPEHHIl IPYrux JIeT ¢ HauOOJIbIINMU
pacxo/ilaMH BOJIbI MJIX T10 TAHHBIM PEK-aHaJIOTOB.

[Ipr HEBO3MOKHOCTH pa3feieHUs MaKCHUMAaJbHBIX 3a TOJ PacXxOJ0B BOAblI HA MaKCHUMYyMbI
JOXKAEBBIX M TajbIX BOJ JOIYCKAeTCA ITIOCTPOCHUE KPUBBIX PACHPENEIEHUS  €XKETOIHBIX
BEPOSITHOCTEM  NPEBBIIEHUS MAaKCUMAJIBHBIX  pPAacXOJOB  BOJBI  HE3aBUCUMO OT HX
IIPOUCXO0XKICHHUS.

[Ipr HEOTHOPOAHOCTM MAKCHMAJIBHBIX PACXOJOB BOJBI MCIIOJIB3YIOTCS COCTaBHbIE KPHUBBIE
pacnpenenenus (pasmen 1). [Jlomyckaercss Takke NPUMEHEHHE YCEUEHHBIX paclpeaeicHu,
KOTOpBIE pa3paboTaHbl JUIsl YACTHOTO cllydas — pa3fielieHue Ha JBe OJHOPOAHBIE COBOKYIMHOCTH
10 MEIMAaHHOMY 3HaueHH0. CyIIHOCTh yCEUEHHUsI KPUBOM paCIpeAesIeHUss COCTOUT B TOM, 4TO
paccMaTpUBAETCS TOJBKO BEPXHSS 4YAaCTh KPUBOW pPACHPEACIICHUS MAaKCUMAJIBHBIX PACXOJ0B
BO/JIbI.

JUIl yCeYeHHOro pacHpefeiICHHs PpacueTHOE BBIPAKEHUE NS OLEHKU CPEIHEro X, IO

METOAY NPUOIMKEHHO HauOOJIBIIEro MPaBAONOI00MS UMEET CIe YOIl BUI:
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XO = Xn/zw(cv) ! (40)

rac

nl2

X
X, =-t 41
= (41)

- cpeaHee apu(MeTHUECKOe BEpXHEH MOJIOBUHBI paH)KUPOBAHHOTO psAa, a

e pstae]

byHKIUS (p(CV) tabynupoBaHa ( Tabn.4); o=1/ c?

Tab6muna 4

3HavyeHus QyHKIUU go(C V) JUISL BBIYUCIIEHUS CPEAHETO Xo YCEYEHHOI0 FraMMa-pacIlpeesIeHUs

Cy 0 1 2 3 4 5 6 7 8 9

0,1 |0,925|0,919 | 0,913 | 0,906 | 0,900 | 0,894 | 0,887 | 0,882 | 0,875 | 0,869
0,2 | 0,863 |0,856 | 0,852 | 0,847 | 0,841 | 0,836 | 0,831 | 0,825 | 0,820 | 0,814
0,3 | 0,809 | 0,805 | 0,800 | 0,795 | 0,791 | 0,787 | 0,782 | 0,777 | 0,773 | 0,769
0,4 | 0,764 | 0,760 | 0,756 | 0,751 | 0,747 | 0,743 | 0,739 | 0,735 | 0,730 | 0,726
0,5 | 0,722 0,719 | 0,715 | 0,712 | 0,708 | 0,705 | 0,702 | 0,698 | 0,695 | 0,691
0,6 | 0,688 | 0,685 |0,681 | 0,678 | 0,674 | 0,671 | 0,668 | 0,664 | 0,661 | 0,657
0,7 | 0,654 | 0,652 | 0,649 | 0,647 | 0,645 | 0,643 | 0,640 | 0,638 | 0,636 | 0,633
0,8 |0,631|0,629 | 0,627 | 0,624 | 0,622 | 0,620 | 0,618 | 0,616 | 0,613 | 0,611
0,9 | 0,609 | 0,607 | 0,605 | 0,604 | 0,602 | 0,600 | 0,598 | 0,596 | 0,595 | 0,593
1,0 | 0,591 | 0,589 | 0,588 | 0,586 | 0,585 | 0,583 | 0,581 | 0,580 | 0,578 | 0,577
1,1 | 0,575 | 0,574 | 0,572 | 0,571 | 0,569 | 0,568 | 0,567 | 0,565 | 0,564 | 0,562
1,2 | 0,561 | 0,560 | 0,559 | 0,558 | 0,557 | 0,556 | 0,554 | 0,553 | 0,552 | 0,551
1,3 | 0,550 | 0,549 | 0,548 | 0,547 | 0,546 | 0,545 | 0,544 | 0,543 | 0,542 | 0,541
1,4 |0,540 | 0,539 | 0,538 | 0,538 | 0,537 | 0,536 | 0,535 | 0,534 | 0,534 | 0,533
1,5 |0,532|0,531|0,530 | 0,530 | 0,529 | 0,528 | 0,528 | 0,527 | 0,526 | 0,526
1,6 | 0,526 | 0,525 | 0,525 | 0,524 | 0,524 | 0,523 | 0,522 | 0,522 | 0,521 | 0,521
1,7 |0,520 | 0,520 | 0,519 | 0,519 | 0,518 | 0,518 | 0,518 | 0,517 | 0,517 | 0,516
1,8 | 0,516 | 0,516 | 0,155 | 0,515 | 0,514 | 0,514 | 0,513 | 0,513 | 0,513 | 0,512
1,9 |0,512 | 0,512 | 0,511 | 0,511 | 0,511 | 0,511 | 0,510 | 0,510 | 0,510 | 0,509
2,0 |0,509 | - - - - - - - - -
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OneHka MaKCHMaJbHOIO  MpaBaonofodus kosdpouiueHta usMeHuuBoctd C,

OIIpeJIeIIsIeTCs Yepe3 CTaTUCTUKY A, ¢ MOMOIbI0 TaOynupoBaHHOM 3aBucuMocty (IIpumoxenue

b, Tabauna 5), rue

n/2 X|
2.9
1 Xn/2 43
2 =T Ta (43)
ne n/2
A, ,, - CTaTHCTHKA, BBIYHCIIEMAs 110 BEpXHEH IMOJOBUHE PaH)XHUPOBAHHOTO psisia (aHAJOTUYHO

IIOJIHOMY PACIIPEIETIEHUIO).
[Topsimok pacyeToB MPH UCTIOIB30BAHUH YCEUECHHOTO TaMMa-pacipeeICHHs CIICTYOIITHI:
- PaHXUPYEeM UCXOIHBIN PsiJ] IO YOBIBAHHMIO;
- 110 BBIp@XXEHUIO (41) HAX0IUM cpeiHee 3HaYeHNE BEpXHEH YacTH paH)KUPOBAHHOTO PAIA Xp/2:
- 110 BBIP@XKEHUIO (43) HAXOOUM CTaTHCTUKY A2(n/2);
- 10 TOJYYEHHOMY 3HAUYEHHIO Ax(n2) (43) ¢ wucnonb3oBanueM Ilpunoxkenns b, tabmuma 5

HAaXO0JuM 3HaueHue koxpduuuenta C, ;
- Janee 1o BeipaxeHUIo (40) HaXOAUTCS OLICHKA X; ;

- ornomenne Cg/C, ompenmensiercs Mo Trpymnme pek ¢ Hauboiiee MPOAOKUTEILHBIMU
HaOJFOICHUSIMU B THIPOJIOTHYECKOM OJTHOPOIHOM paioHe.

PacuerHrie MakcuMaJIbHBIE pacxodbl BOABI 3apCryiIMPpOBAHHBIX PCK OMPCACIIAOTCA MCXOIAA
U3 PACYCTHOTO MAKCUMAIBHOTO pacxojia BOABI PEK B €CTECTBEHHOM COCTOSHUU C Y4YETOM
WU3MEHEHHS €r0 B Pe3yJIbTaTe X035MCTBEHHOM JEATEIILHOCTH B OacCeifHe peKH U TpaHCc(hOopMaIuu
MPOCKTHUPYEMBbIMU WX ACHCTBYIONTMMH BOJIOXPAHHUIIHILAMH.

Ha pekax ¢ kackaJHBIM pacroOJOKEHUEM THUAPOY3JIOB PACUETHHIE MAaKCHMAIbHBIC PAcXOJIbl
BOABI CJIICAYCT OHNpPCACIATH C YUCTOM BJIMAHHA BBIHICIICKAIIUX THUAPOY3JIOB Ha MNPHUTOK K
HIDKEPACIIOIOKEHHBIM M OOKOBOW IPUTOYHOCTH MEXTY THIPOY3JIaMH.

PesxuM mporrycka BBICOKMX BOJ Yepe3 THAPOY3IIbl, 00pa3yroie KacKal, TOJHKEH YIUTHIBATh
BJIMAHUC BBILICIICIKAIIUX THAPOY3JIOB HA ITPUTOK BOJABI K HUXKCPACITOJIOKCHHBIM.

Ilpu 5mom 603M0dCHYL CredVIOWUE CLYUAU:

@) 6000ONPONYCKHLIE COOPYICEHUSl B8ePXHE20 2UOpoy3ia He 00ecneyusarom mpaH3umHoco
nponycka (npu HIIY) pacxo0oe 600vl, coomeemcmeyiouux pacuyemHol 8eposmHOCmU
npegvlueHuss 0N HUdNCHe20 2uopoysia. B omom cayuae cinedyem yuumwvliéamsb cpe3Ky
MAKCUMANBHO20 PACYEMHO20 PACX00d 800bl 8bIULEPACHOLONCEHHBIM B000XPAHUIUUEM. NPUMOK
K paccmampusaemMomy HUICHEMY 2UOPOY3IY ONpeoensemcsi KaKk CyMMa COPOCHbIX pAcx0008

800bl MedHCOY pPACCMAMPUBAEMBIM U  BbILUEPACNONONCEHHBIM — euopoysnamu. Ilpu omom

36



2uopozpaghvl NOI0BOOHO20 UMU NABOOOUHO20 NPUMOKA K BepXHeM) 2UuOpoy3ny u 00Ko8ou
APUMOYHOCIU MeHCOY 2UOPOYINAMU OO0NHCHbI COOMBEMCMB08AMb PACUEMHOU 8EPOAMHOCU
npesvlulenusi 0N HUdMNCHe20 euopoysia. Pacmpedenenue maxcumanvHvlx pacxo0os8 600vl u
00veMa nonoeoovst UNU NABOOKA NPOU3BOOAMC NO MOOENSAM PEeanbHblX blCOKUX NOJI0800Ul
(nasookos), credyem paccmampusams 084 6aPUAHMA.:

- 8EPOAMHOCMb NPEBbIULEHUS NPUMOKA K 8EPXHEMY 2UOPOY3NY MAKAs dice, KaK U paciemHuas
OISl PACCMAmMpuBaemMo20 HUMCHe20 UOpoys3id, a NPUMOK C 4ACMHO20 8000cOOPA OONOIHsem
PACUemHbIL eCIMeCmEeHHblll CHOK 8 CHEOpe BepXHe20 2UOPOY3id MAaKum oopazom, umoodwvl
HUDICHEM — Cm@ope  UMemb  6bICOKULL  CMOK — PACYemHOU  8epOSIMHOCIU — NPeSblUleHUs,
COOMEEemMcmaYIoUWUIl KIAccy paccmampusaemozo 8 3mom cmeope cuopoysia;

- BEPOSIMHOCMb NPEBLIUEHUS BbICOKO20 CHOKA DOKOBOU NPUMOYHOCIU MeXCOY 2UOPOY3NAMU
makas gice, KAk u pacyemuas Oisi HUNCHe20 2uOpoy3id, a NPUMoOK K 6blUePACHONONCEHHOMY
2UOPOY3Y 00NOAHAEM OOKOBYI0 PACUEMHYI0 NPUMOYHOCb MAKUM 00pA30M, YMoObl 8 HUNCHEM
cmeope umemv 6bICOKULL CMOK PACYEMHOU 6EPOAMHOCMU NPEGbIUEHUS, COOMEEMCMEYIOUULL
KAACCY pACCMAMPUBAEMO20 8 IMOM CIEOpe cUOpoy3id;

0) 8000NPONYCKHbIE COOPYIICEHUSL 8EPXHE20 2UOpPOY31a CHOCoOHbL nponyckamo npu HITY
pacxoovl  800bl, NPEBOCX0osuUe MAKCUMALbHBIU — PACX00  BEPOSIMHOCMU  NPEBbLULeHUS],
coomeemcmayioujell Kuaccy npoeKmupyemozo HUniCHe20 euopoysna. B smom cayuae, 6 kauecmee
PACHEemHO20 pacxooa 600bl 8 HUNCHeM Obee 8blUePACONIONCEHHO20 2UOPOY3Ad, NPUHUMAETCSL
Pacxo0 600bl, COOMBEMCMBYIOWUL NOTHOU NPONYCKHOU CHOCOOHOCMU 8CeX B8000NPONYCKHBIX
coopyacenuu euopoysna npu HIIY. /[na nonyuenus pacuemno2o npumora K HUMCHeM) SUOPOY3IY
VKA3AHHBIU ~ pacxo0 600bl 6 HUdCHeM Obehe GepxHeeo 2udpoy3ia Cymmupyemcs ¢
MAKCUMANILHLIMU  PACX00AMU  NOJ0B00bS.  (NABOOKA) C  YACMHO20  8000COOPA  MENCOY
2UOPOY3NAMU,  COOMBEMCMBYIOu|ec0  PACYemHOU  8ePOSIMHOCMU — NpeGblileHUsi  O0Js
PACCMAMPUBAEMO20 HUICHEZO 2UOPOY3Id.

K 3nauenuam pacuemuvix MaxcumanibHblx pacxo00e 600bl Qpy, 6epOAMHOCHbIO NPEBbIULEHUS

0.01% cneoyem npubasnsimo capanmuiinyto nonpasky AQpy, onpedensemyio no ¢popmyne:

AQo.01% = tE0.01%6Q0.01% / JN : (44)

20e «a - Koagppuyuenm, xapakxmepusyrowuli UOPONOSUYECKYI0 U3VUEHHOCMb ek,
npunumaemcs pasuvim 1,0 015 2udponocudecku U3y4eHHbX peK, Ko20a 6bINOJIHAIOMCA YCI08US

n.4.1, 6o ecex ocmanvrovix cayuasx —1,5; N — uucno nem nabnrooenuii ¢ yuemom npusedenus K
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MHoz2onemHeMy nepuooy, Epy - eeruuuna, xapaxmepuszyrowas —ciyuaiHylo — cpeoHoo
K8AOpamu4eckyro OuUOKy pacyemHozo pacxooa 600bl exce200HOl 8ePOAMHOCMU NPeGblULeHUS

P =0.01%, onpeoensemasn no Tabauye 5.

Tabauya 5
3nauenus Ep., 6 popmyne (44)

Snavenusy Koasgpgpuyuenmor sapuayuu C,

Cs/Cv 01({02|03|04|05|06|07|08[09]|10(11|12|13|14]|15

Tpexnapamempuueckoe eamma-pacnpeoenenue
Memoo nauboavuezo npasdonododus
2 0.25(0.45|0.60|0.75{0.88|0.96|1.05|1.14 {1.22|1.30|1.38|1.46|1.54(1.60|1.67
0.30/0.50|0.75|1.00(1.181.30 |{1.43|1.55|1.68(1.78|1.90(2.00|2.10|2.24|2.33
4 0.40)0.70|1.00{1.30(1.48|1.60|1.74(1.88|2.00(2.15|2.27|2.40|2.58|2.65|2.77
Memoo momenmos
2 0.2510.45|0.60(0.75(0.88|0.96|1.05(1.14|1.22(1.30|1.38(1.46|1.54|1.60|1.67
3 0.30|0.57|0.84(1.10(1.34|155|1.74(1.93|2.12(2.28|2.42|2.56|2.68|2.80|2.92
4 0.40)0.7711.12 143 |1.73|2.00|2.22 | 2.42 |2.60(2.77|2.94 |3.10|3.26 | 3.41 | 3.57

Bunomuanvroe pacnpedenenue
Memoo momenmos
2 0.2510.45|0.60(0.75(0.88|0.96|1.05(1.14 |1.22(1.30|1.38(1.46|1.54|1.60|1.67
3 0.280.5210.75|0.97(1.19{1.35 |1.59| 1.63 {1.96 (2.14|2.31 | 2.49|2.66 | 2.84 | 3.01

4 0.3010.61|0.91|1.20(1.49|1.66|2.04|2.30|2.56(2.82|3.09(3.35|3.62|3.89|4.15

Ipunumaemvlii pacuemuwviti pacxood ¢ y4emom 2apaHmMutiHou NONPAsKU He 00JJHCeH Obimb
MeHbue, Yem HauboIbwULl HAbIOEeHHbIL PACX00.

Tuopomexnuueckue  coopyxcenus, paspyuwleHue KOMOPbIX — MOJCem  npueecmu K
Kamacmpo@uyeckum nocie0Cmeusm co 3HAYUMEeNTbHbIM YepOom, HeoOX00UMo nposepimsv Ha
APONYCK MAKCUMATLHO20 paAcxoda 800vbl geposmuocmvio npesviuenus P = 0.01% c yuyemom

2apaHmMuULiHOl NONPABKU.

10. PacueTnbie ruAporpadbl cToOKa BOJbl PEK BECEHHET0 MOJ0BOAbs U T0KI€BbIX
NaBOJKOB
Pacuernpie THaporpadpl cTOKa BOABI BECEHHETO TIOJOBOJbS U JIOKIEBBIX ITaBOIKOB

HE00XO0/IMMO PacCUUTHIBATH MPH MPOCKTHUPOBAHUH BOJOXPAHMUIIMIL, OTBOJIE BOJA OT COOPYXEHUN
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B NICPUOJ UX CTPOUTCILCTBA, PACUYCTC 3aTOIJICHUA OUM U JIMMAHOB, MPOMYCKE BBICOKUX BOX
4yepes JOPOKHBIE U JPYTHE UCKYCCTBEHHBIE COOPYKCHHSI.

®opma pacyeTHbIX THApPOrpadoB MPUHUMAETCA IO MOJENSIM HaOIOIEHHBIX BBICOKHUX
BECEHHUX MOJOBOIUI MM T0K/IEBbIX MABOJKOB ¢ HanboJsiee HeOIaronpusaTHONH ux GopMoH, s
KOTOPBIX OCHOBHBIC 3JICMCHTLIL FI/II[pOFpaq)OB U HUX COOTHOHICHUA OOJIKHBI 6I>ITB 6J'II/I3KI/I K
pacYETHBIM.

Jlng pacuera OTBEPCTHIl JOPOKHBIX M JIPYIMX HCKYCCTBEHHBIX COOPY)KEHHUH IOIYCKAeTCs
NPUHUMATh CXEMaTH3aluIo0 TuaporpadoB CTOKa BOABI PEK BECEHHETO MOJOBOJIbS U JI0XKJEBBIX
MABOJIKOB 10 T€OMETPUIECKIM PopMam.

I'maporpadsl peyHOro CTOKa ClEAyeT PacCUMTHIBATh MO PaBHOOOECIICYCHHBIM 3HAUYCHUSIM
MaKCHMaJbHOTO pacxojia BOJIbI, 00ObeMa CTOKAa BOJbI OCHOBHON BOJHBI U OObEMa BCETO
BECEHHETO0 MOJIOBObS (J105KI€BOT0 MaBOKA) paCYETHON BEPOATHOCTH MPEBBILICHUS.

Pacuetnbie rugporpadsl cTOKa BOJIBI PEK OMPEICIISIOTCS:

a) 7S BECEHHEro IIOJIOBOJBS — IO CPEIHECYTOYHBIM pacxolaM BOJbI, THUAPOTpadbI
BHYTPUCYTOYHOTO XOJla CTOKa BOJBI PACCUUTHIBAIOTCS, €CIAM 3HAYeHHE MAaKCUMAaJIbHOIO
MTHOBEHHOTO pacxojia BoAbl B 1,5 pa3a Oousbllieé COOTBETCTBYIOLIETO €My CPETHECYTOUYHOTO
pacxoza BOJIBL;

6) I JOKACBBIX MABOJAKOB — IO MTHOBCHHBIM PACX0JaM BO/JbI.

Br16op MeTona noctpoeHus pacueTHOro rufporpada u HaTypHOW MOJENH 3aBUCHUT OT 3ajad,
JUTSI pEIIEHUs KOTOPBIX OH HUCIOJIb3YeTCS:

a) MpH MPOEKTUPOBAHUU THIPOTEXHHUUYECKUX OOBEKTOB C OTHOCUTENBHO HEOONIbIION
peryjIupyromel €MKOCTBIO  BOAOXPAHWIMILA HCIOIB3YETCS  MOJENIb  OJHOBEPILIMHHOIO
ruaporpada ¢ HaubOIbIIUM MaKCUMaIbHBIM PACX0JIOM BO/IbI;

0) ipu OOJBITUX PETYIHPYIOMUX EMKOCTSIX, COMIOCTABUMBIX C IMOJTHBIM 00bEMOM ITOJIOBOIUMA
(TaBOJKOB), WCIIONB3YETCS MOJEIb C HAWOOJBIIUM OOBEMOM TOJOBOABS (IaBOJKA) U
HanOOJIbIIEH COCPETOTOUECHHOCTRIO CTOKA B IICHTPAIBHON YacTu Tuaporpada;

B) JUUIsl peK ¢ MHOTOBEPIIMHHBIME TUAporpadamMu ciaeyeT BEIOMpaTh TaKyio MOJEIb U3 YncIia
MHOTOBOJIHBIX JIET, B KOTOpPOW HauOoJsblas BOJHA MOCIE KOPOTKOTO MPOMEXYTKa CIeAyeT 3a
MEHBIIICH BOJTHOM;

I') MpU Kackaje BOJOXPAHWIWII CTPOUTCS pPacUeTHBIA ruaporpad MpUTOKAa K BEPXHEMY
THIIPOY3Iy U ruaporpadbl O0KOBOM MPUTOYHOCTH MEXAY THIapoy3iamu. [Ipu 3Tom BeIOHpaeTcs
MoJiesb, 00111ast AJis BCEro KacKana;

1) AJI pa3BUTHIX CUCTEM MH)KEHEPHOM 3aIMTHI, BKIIOYAIOUINX HAPSALY C BOJAOXPAaHUIHILIAMU
oOBajloBaHMe, pEryJUpOBaHHE pycia PEKH U APYyrue MEpONPHUSATHS, CTPOSTCS pacuyeTHBIC
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ruzporpadsl BO BXOJHOM CTBOPE Ha OCHOBHOW peke M rujaporpadsl O0KOBOM MPUTOYHOCTH Ha
BCEM IMPOTSHKEHUU HHXKCHEPHOH 3aIIUTHI 110 O0IIeH 1715 BCel CHCTEMBI MOJIEIH.

[Ipn moctpoeHuu pacueTHBIX THAPOrpadoB HEOOXOAWMO BCECTOPOHHE IPOAHATU3UPOBATH
dbopMupoBaHHEe U pEXHUM TMOJOBOAMA U TMAaBOJKOB, HMX IPOUCXOXKIEHUE, BEPOSITHOCTh
MOBTOPHOTO MPOXOKICHHSI TABOJIKOB.

OCHOBHBIE AJIEMEHTHI pacueTHOro Tuaporpada CToka BOIBI PEK: MaKCHMAIbHBIA PAacX0]
BOJIbI, 00BEM BECEHHETO IOJIOBOIbS (JI0KIEBOTO MaBOKa), 00beM OCHOBHOUW BOJHBI PaCUETHOM
BEPOATHOCTH TMPEBBILICHHS, a TakKe OOKOBas MPUTOYHOCTh OIPENENSIIOTCS M0 JaHHBIM
TUAPOMETPUIECKIX HAOIIOICHUH.

OO01mmas mMpoA0KUTETHPHOCTh BECEHHETO TIOJIOBOIbS ISl OONBIINX U CPEAHHUX PEK, BKIFOYAs
JOKIIeBbIEe MABOJAKH Ha CIajie MOJOBObs, IPUHUMAETCS OJUHAKOBOM NJIsl BCEX JIET U CTBOPOB,
KaK Ha OCHOBHOHM peKke, Tak W Ha MPUTOKAX MpPU YCIOBUM BKIIOUEHHUS B €€ IMpenaesbl
MPOJOKUTETLHOCTH BCEX MOJIOBOIUA.

Hasnauenue mnepmoja oOMmEel MPOJOIKUTEIIEHOCTH BECEHHETO IOJIOBOMABS JOMYCKAETCS
MPUHUMATDH IEPEMEHHBIM ISl Pa3HBIX JIET, HO OAMHAKOBBIM IO JUITMHE PEKH.

[TpoaomKUTETFHOCTh OCHOBHOM BOJIHBI, BKJIIOYAIOUIEH MaKCHUMaJbHYIO OpAMHATY, CIEAyeT
NPUHUMATH TIOCTOSSHHOW B TIOJBMIKHBIX TpaHUIAX IS BCEX JIET HCXOIs U3 YCIIOBHUS
HanOoIbIIero 00beMa cTOKa (TIPUTOKA) 32 MPUHSATHIA IEPHUO.

Pacuer ruaporpadgoB BeCeHHEro TOJIOBOABLS (IOKIEBOTO TABOJAKA)  BBITIOJIHSICTCS
CIEYIOIUMU METOIaMU:

a) TepexoloM OT Tuaporpada-MoJend K pacdeTHOMYy Truaporpady MyTeM YMHOXKCHHS

opAMHAT ruzporpada-mMoaena Ha Ko3QGUIueHTsI, onpenenseMsie o GopMyIam:

ki= Qp/ Qm, (45)
Kz = (V, — Qp 86400) / (Vi — Qm 86400), (46)
ka=(Vp=Vp) ! (V= V), (47)
rae Qm, Qp — cooTBercTBeHHO s ruaporpada-Molend U pacdeTHOro ruaporpada

MaKCHMaJIbHBIA CPETHECYTOYHBIH PAacXoJ BOJbI BECEHHETO ITOJIOBOJAbS WJIM MTHOBCHHBIH IS

JIOJKJIEBOTO TAaBOJKa, M3/c; Vm # V) - COOTBETCTBEHHO Ul rUAporpada-mMonenu u pacueTHOro
o 3. ’ r

rugporpada oObeM OCHOBHOW BONHBIL, M, Vim M Vp — COOTBETCTBEHHO I ruaporpada-

MOJICNIA U PAaCYeTHOTO TUaporpada MoJHbIH 00beM BECEHHETO MOJIOBOIBS (0KIEBOTO MTaBOJIKA),

3.
M,
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0) mepexogoM OT ruaporpada MOJENIM K pacueTHOMY ruaporpady ¢ TpUMEHEHHEM

ko3 dunuenta Ki, onpenensemoro mno dopmyne (45), u koaddunuenta K;, onpeaensieMoro mno

bopmyie
ke = (Am / hm) (hp/ ), (48)

rae Om, Op — COOTBETCTBEHHO UISl THIAporpada-MoJIeId U pacyeTHOro rujaporpada MoIynb
MaKCHMaJIbHOTO CPEIHECYTOYHOIO pacxoja BOJIBI, M3/(C KMZ); Nm, hp - cooTBeTcTBEHHO A
ruaporpada-MoeIH U pacyeTHOro ruaporpada cioil cToKa BECEHHETO MOJOBObS (0K ICBOTO
MaBOJIKa), MM.

ITepexox ot ruaporpada-MoAead K pPacueTHOMY BO3MOKEH TOJBKO IPH COOJIIOACHUN
yCJIOBH: THIpOTpady Mo METOy, YKa3aHHOMY B IyHKTE 0),

Yo = Ym; ks,p = Ksm;
TI€ Ym, Yp- COOTBETCTBEHHO M ruaporpada-MOAEIN ¥ pPacuyeTHoro ruaporpada

KO3 PHUILIMEHT MOJIHOTHI Y, OTIPeesIeMbIii TTo hopMyIie
vy =qt/0,0116h; (49)

Ksm, Ksp - COOTBETCTBEHHO [ THAporpada-MoAend U PacueTHOro ruaporpada

KO3 PHUIIMEHT HECUMMETPUYHOCTH, OTIpeNIeNIIeMBbIii 1o hopmyIie:
Ks=hn/h, (50)

g — MOAYJIb MaKCHMAJIFHOT'O CPEIHEro CYTOYHOTO pacxojaa BOIbL; N — CIIOi CTOKa BOJBI
BECEHHETO TIOJNIOBOABS (JIOKAEBOTO TaBOJAKa), MM; t — TIPOJOIDKUTENBHOCTh BECCHHETO
TIOJIOBOJIBS (JIOJK/IEBOTO CTOKA), CYT.; Ny — CIIOH cTOKA 3a MepHOoJ MoIbeMa BECEHHETO MOJIOBOIbS
(10K IEBOr0 TIAaBOKA), MM.

Koopaunats! pacyeTHOro ruaporpada onpeaessiFoTcsi B 3aBUCUMOCTH OT KOG GUIHEHTOB Kp

u ki mo popmynam:

Qi = Qimk, (51)
ti = timKe, (52)
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rae Qim . Qi - COOTBETCTBEHHO AJIs THIpOrpada-MoIed U pacueTHOro rujporpada pacxosl
BOJBI B I-TYIO €IMHMILy PacuyeTHOrO BpeMeHH; tim U tj -COOTBETCTBEHHO sl THaporpada-
MOJIEIN U PacuyeTHOro ruaporpada oprHaTa BPEMEHHU.

3a Havajgo oTrcyera BpPeMEHM tjm MPUHUMAETCS Hayalao MOAbEMa BECEHHETO IOJIOBObS
(10K IEBOr0 TTAaBOJKA).

Omnpenenenue TuaporpadoB BHYTPUCYTOUHOTO X0Ja CTOKA CIEAYET MPOU3BOIUTH TAKXKE KaK
9TO M3JIOKEHO TPH pacueTe ruaporpada CToka BECEHHErO MOJOBOABS (IOKIEBOTO MaBOJIKA) B
JaHHOM pazjaene. B maHHOM ciydae oOo3HadeHusi B ¢opmynax (48— 50) mpuHMMAarOTCS
cleqyromue: Om, Op — COOTBETCTBEHHO I ruaporpada-MoAenu M pacyeTHOro rujaporpada
MOJLYJIb MAKCHMAIBHOTO MTHOBEHHOTO Pacxoza BogbL, M/(c kM) hm, hp - cOOTBETCTBEHHO AMIA
ruaporpada-mMoaen W pacdeTHOro ruaporpada MaKCUMaTbHBIA CYTOYHBIM CIIOW CTOKa
BECCHHEI0 IOJIOBOBS, MM; N, — C/I0ii cTOKa 3a MEpHOJ MOJAbeMa MAaKCHMAaTbHON CYTOYHOMU
BOJIHBI BECEHHETO IOJIOBOMbS, MM; | — MPOAOIKUTEIFHOCTh MAKCUMATBHOW CYTOYHOUN BOJHBI

BCCCHHCTO IMOJIOBOAbA, CYTKHU U MCHCC.

11.MuHUMaJIbHBIH CTOK BOJbI PeK

OnpeneneHne pacuyeTHbIX MHUHHUMAIbHBIX pPACXOJOB BOABI IPU HAJIUYUM  JTAHHBIX
THJIPOMETEOPOJIOTUYECKUX ~ HAOJMIOAEHUI  NPOM3BOMUTCA 1O  SMIHPUYECKUM  KPUBBIM
00€CIIEUeHHOCTH  ammpoKCUMHUpyeMble  pacmpeaenenuem  [lupconma Il Tuma  wmm
TpexmnapamerpuueckuMm  pacnpeneneanem  C.H.Kpuukoro u  M.®.Menkens . Ilpu
HEOJHOPOAHOCTH psAJla HAONIONCHUNA NPUMEHSIOT YCEUCHHbIE  WJIM COCTaBHBIC  KpPHUBBIC
pacnpeneseHns eXEroIHbIX BEPOSITHOCTEN MPEBbIILICHUS.

[Ipy 3HAUMTENBHBIX PACXOXKICHUSAX AHATUTHUECKONM KpUBOW M (PAKTUYECKUX TaHHBIX B
HIUOKHEM YacTH — pe3Koe OTKIOHEHHE OJHOW—/ABYX TIOCIEIHUX TOYeK, OOYCIOBICHHOE
buznyecKUMU TpPUYUHAMH, MPUMEHSIOT SMIHMPUYECKHEe KpuBble oOecreueHHOCTH. Takue
KpPUBBIE MMEIOT JOCTaTOYHO IUJIABHBIM BHJI B OCHOBHOH YacTW M Pe3KH W3O B HIDKHEH.
OOBIYHO OH MPUXOIUTCA Ha 30HY oOecnieueHHOCTH B 90-97 %.

[Ipy HamuuMM HYJIEBBIX PAcXoJ0B BOABI B pPsiay HAOMIOJEHUI pacdyeTbl MPOU3BOISATCS C
HCIIOJIb30BAaHUEM COCTaBHBIX KPUBBIX paclpesiesieHus], a B CIy4yae HeCOOTBETCTBUS MOTYyUYECHHON
AQHAJTUTHYECKOW KPUBOM HAONIONEHHBIM 3HAYCHHUSM — IO SMIIMPUUYECKONW KPUBOM BEPOSITHOCTU
IIPEBBILICHMUS.

Jns pacyeTroB HUCHOIB3YIOT MUHUMAJIbHBIE CPEIHECYTOUHBIE, cpeaHeMecsiuyHble uiau 30—
CyTOYHBIC (HE KaJCHAApHBIE) PacXOJbl BOJbI, HAOIIOAABIIMECS B 3UMHUNA W (WJIH) JETHE—
OCCHHUU CE30HBI.
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CpenneMecssuHble MUHMMAJIbHBIE PACXOJIbl MCIIONB3YIOTCS, €CIM OHM He MpeBbimaroT 30—
cyrounsle Oosee yem Ha 10 %, HMHade NPUMEHSIOTCS pacxoabl BoOAbl cpeanue 3a 30
HEIPEPBIBHBIX CYTOK C HAaMMEHBLIIMM CTOKOM B paccMaTpuBaeMoM ce3oHe. llpu wacTeix
MAaBOJKAX M KOPOTKMX MEXKIABOJOUYHBIX IMepuoaax 30-CyTOYHBIM NEpHUOJ JIOMYCKaeTCs
COKpaIaTh 10 24 CyTOK, YTOOBI MAKCHMAIILHO M30€KaTh BKIIFOUEHUS MMaBOAKOBBIX BOJ B IIEPHOJT
MUHHUMAJIBHOTO CTOKA.

MuHUMAaNBbHBIA ~ CYTOYHBIM  pacxoa  BOAbI  OOBIUHO coBmagaer ¢ 30-CyTOYHBIM
(cpenHeMecIYHBIM) TIEPUOIOM MHUHHMAJIBHOTO cToKa. OIHAKO Ha peKax ¢ 4aCThIMH MaBOAKAMU
UX CPOKH MOTYT 3HAUUTEIbHO PAa3IHYaThCs.

MuHUMaNBHBI ~ CpelHEMECSYHbI  (KaJleHIapHBI) pPacXol BOABI  PEKOMEHIYETCS
UCIIOJIB30BaTh B pacyerax, KOrJa paccMaTpUBAaeTCsl CTOK 3a 3MMHUM CE30H I pEK,
HaxXOSIMXCs BOCTOUHEE TpaHuIlbl: JIagoxkckoe 03epo — BepxoBbs pek Jnenpa u Oku — cpenHee
teueHue J[oHa — ycTbe Boiru; M CTOK 3a JETHE—OCEHHUM CE30H ISl PEK, PacCIOOKEHHBIX
1oxHee TpaHulbl Cankr IlerepOypr — Ilepmb — Marauroropck — Tromens — HoBocubupck —
bapnayn, uckmrouas peku CeBepHoro Kapkasza. J[Jisi ocTanbHBIX pailOHOB B pacueTrax CIEAyeT

HCIIOJIBb30BaTh MUHUMAJIbHBIC 3O—CYTOLIHI)IC pacxodbl BOABI.

12. HauBpIcuIuEe YPOBHU BOJbI PeK U 03ep

PacueTHple HauBBICIINE YPOBHH BOJABI PEK B CTBOpE TIIOCTa OMPEACISIIOTCS IO
AHAJTUTHYECKOW KPUBOW pacpeiesICHHsT BEPOSTHOCTEH MPEBBIMICHUS! €KETOMHBIX HAWBBICIITUX
MI'HOBEHHBIX (TP HAJUYHUH CaMOIIMCLEB WIM MaKCUMAJbHBIX PEEK) MM CPOUYHBIX YPOBHEH
BOJIBI 32 TIEPUOJI MHOTOJIETHUX HaOmoaeHui. [Ipy HeoTHOPOTHOCTH HAUBBICIINX YPOBHEH BOBI
JIOITYCKAETCS HCITOJIb30BAaHUE AIMITHPHUECKUX KPUBBIX BEPOSATHOCTEH MPEBBIIICHUSI.

Jnst pex, HaWBBICIIE YPOBHH KOTOPBIX HAOIIOAAIOTCS B pa3HbIe (a3bl BOJHOTO U JIETOBOTO
PEXUMOB, TIPOM3BOAUTCS BHIOOpKAa ©  00pabOTKa  OJHOPOAHBIX  PSJAOB  YPOBHEW,
COOTBCTCTBYIOIIIUX CHCTOBOMY MOJIOBOJAbLIO, JOKACBBIM IMaBOAKAM U MMABOJAKAM JICIHUKOBBIX BOJ
pu CBOOOJIHOM COCTOSIHMH Pyclia, a TaKKe MaKCUMAIBHBIX YPOBHEW IMPHU 3a)Kopax W 3aTopax,
OCEHHEM M BECCHHEM JIeJIOX0J]laX. BeposSTHOCTh MPEBBIICHUS HAWBBICIIAX TOJIOBBIX YPOBHEU
HE3aBUCHMO OT T'eHe3nca MX (POPMUPOBaHUS CJICAYeT ONpPEACTSATh , YYHTHIBas yCEYCHHOCTH
KPUBBIX OOECIEUYECHHOCTH MAaKCHMAaJbHBIX 3)KOPHBIX M 3aTOPHBIX YpOBHEH BoAbl. JlaHHBIE
THJIPOMETPUYECKUX HAOIIOACHUH 10 pacCMaTpUBAEMOMY TOCTY CUMTAIOTCS JOCTaTOYHBIMU IS
OTIpENIeJICHUs] PACUYETHBIX HAWBBICIINX YPOBHEW MO SMIHUPUYECCKAM KPHBBIM BEPOSTHOCTEU
NPEBBIIICHHSI, €CIM OHH COOTBETCTBYIOT TpPeOOBaHUSM, H3IIOKEHHBIM B pasaene OOmme
yKa3aHusl.
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[Ipu onpeneneHUM BEPOATHOCTH TPEBBIIICHUS BBICIIETO HCTOPUYECKOTO  YPOBHS,
YCTQHOBJICHHOTO IO JAaHHBIM OIpOCa XHUTEICH WM apXUBHBIM HCTOYHHMKAM, NPUHUMACTCS
YHCIIO JIET, B TEYEHHE KOTOPHIX OH HE OB MPEBHIIIEH.

OnpeneneHne pacyeTHBIX HAWMBBICIIMX YPOBHEHW BOABI 03€p CJENyeT MPOU3BOAUTH IO
KPUBBIM paclpesesieHHs] BEPOSITHOCTEH MPEBBIIICHHUSI YPOBHEH TeMH e NMpHUEeMaMH, 4TO U IS
pek. B 3acynuimBoii 30He, yUWThIBas HAJTUYME JIUTEIBHBIX IUKIMYECKHX KOJeOaHUIl ypOBHS
BOJIBI 03€p HEOOXOUMO BBITIOJHATH CHEIHATbHbIE UCCIEIOBAHUS C UCIIOIb30BAaHUEM JTAHHBIX 110
MOp(hOMETpUHN 03EPHOI KOTIOBUHBI, @ TAK)KE APXUBHBIX U IPYTUX MaTEPHUAJIOB.

PacueTHble ypOBHM BBEpX WJIM BHHU3 0 TEUCHHIO PEKU B CIydae CBOOOJHOTIO COCTOSIHHUS
pycia nepeHoCcsATCs 10 OJJHOMY U3 TPEX CIIOCOOO0B:

a) 1Mo KpUBBIM pacxoa0B Bo sl Q=f(H) mis OecripUTOYHBIX ¥ MAJOIPUTOYHBIX YIACTKOB;

0) 10 KPUBBIM CBSI3M COOTBETCTBEHHBIX YPOBHEH BOIBL;

B) 10 MPOJOJIBHOMY NMPO(UITIO BOJHON MOBEPXHOCTH C YYETOM €€ YKJIOHA IPU BHICOKOM YpPOBHE
BOJIBI.

[Tpu >TOM y4HUTBIBAaETCS MPOTSHKEHHOCTh PEUHOTO y4acTKa, €ro MPUTOYHOCTh, MOphomeTpus
U YKJIOH BOJTHOW MOBEPXHOCTH.

[Tepenoc ¢ momomipio kpuBbix Q=f(H) ocymecTBnsercs Ha OECIIPUTOYHBIX U MATOMPUTOYHBIX
y4acTKaX peK 3HAYUTEIbHON MPOTSHKEHHOCTH, €CIH JJIsi OMOPHOTO CTBOpA MMEETCS HaJekKHas
KpUBas pacxofOB BOJbI M JaHHbIE MHOTOJICTHUX HAOJIOJEHHIl 32 CTOKOM, IO3BOJIAIOIINE
OTNpeAeNIUTh MaKCUMAJbHBIN pacxoj BOIbl PACYETHOM BEPOSTHOCTHU MpeBbIlIeHHs. Toraa Ha
y4acTKe MPOEKTUPOBAHMSA OTKPBIBACTCS OJUH WM HECKOJIBKO BPEMEHHBIX THIPOJIOTHYECKUX
[IOCTOB M TIPOM3BOJIUTCS MapajuleJbHBIE C OMNOPHBIM IOCTOM HAOJIOAECHUS 33 YPOBHSIMH.
VYuuThiBas, YTO COOTBETCTBEHHBIM YPOBHSIM Ha y4acTKe OTBEYAE€T OJUH U TOT K€ Pacxoj BOJBI,
CTpOATCS B eAuHOM cuctemMe oTMeTok KpuBble Q=f(H) mns kaxmoro u3 CTBOpOB, KOTOpPHIC
SKCTPANOJIUPYIOTCS 10 pacuyeTHOro MakcuMyMa pacxona. [lo 3TUM KpUBBIM oOmpesensercs
COOTBETCTBYIOIIME €My 3HAUCHHS HAWBBICIINX YPOBHEH B CTBOPAX BPEMEHHBIX ITIOCTOB U 110 HUM
CTPOUTCS MPOJIOIBHBIN MPO(UIH BOAHOH MOBEPXHOCTH.

Cnoco0 mepeHoca pacyeTHOrO HAMBBICIIETO YPOBHS BOJBI MO CBA3M COOTBETCTBEHHBIX
YpOBHEHW TpeOyeT COOIIOEHUS TEeX XK€ YCIOBHUM, YTO M B PACCMOTPEHHOM BBIIIE CIOCOOE.
OTnuume ero 3akio4aercss B TOM, 4TO OKcTpamonupyrorcss He KpuBble Q=f(H), a
HETOCPEACTBEHHO KPUBBIE CBSA3H YPOBHEH. XapaKTep 3TUX KPUBBIX 3aBUCUT OT TUPABIMUYECKUX
U Mop(oMeTpHUUECKUX OCOOCHHOCTEH peKH B CTBOpax IOCTOB U Mexay HuUMH. [losTomy
JaHHBIA C1IOCO0 MOXKET ObITh MPUMEHEH, €ClU MapajljieIbHbIMU HAOIOIEHUSIMU OCBEIICHO HE
meree 80% MHOTrOJIETHEH aMIUIMTYABI KOJIeOaHHsS YpPOBHS BOJIBI B OIOPHOM CTBOpE U
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HaIpaBJIEHUE KPUBOM CBSI3W B BEPXHEW YacTH BBIABUIIOCH JIOCTATOYHO OTYETINBO. KpuBble
CBS3M CTPOATCA IO €KETOAHBIM 3HAYEHMSIM MAKCHUMAaJbHBIX YPOBHEH BOJBI, XapaKTEPHBIM
IEPEIOMHBIM TOYKaM TpaUKOB KojeOaHHs YpOBHS WIM €KEAHEBHBIM 3HAUYEHUSIM YPOBHEH C
y4eTOM BpeMeHM Jo0eraHuss BoAbl Mexay nocramu. CBs3p ypoBHEM cuuTaercs
YJIOBJIETBOPUTEIBHOM, eciii KO3 pHuuueHT Koppensuuu r > 0,8.

[lepenoc ypoBHei BOJBI IO MPOIOJIEHOMY MPOQUIIO BOAHON MOBEPXHOCTH MPOU3BOIUTCS B
npezenax HeOOJbIIMX MO JUIMHE PEYHBIX Yy4acTKOB (1-3 KM) ¢ yueTOM 3aBUCHUMOCTH YKJIOHA OT
YPOBHSI.

Ecnu mepeHoc  ocylecTBisieTCss HAa  ydyacTKe HIDKHEro Obeda ruzapoysna ¢
HEYCTAaHOBUBIIHUMCS PEKUMOM, TO JOJDKHBI OBITh BHIOpaHbI MHTEpPBAIbI BPEMEHHU, B Ipeaesax
KOTOPBIX PEKUM MTOTOKA MOXKET CUUTATHCS ONM3KUM K ycTaHOBHUBIIEMYCs [11]

B ycTbeBBIX M NIpPUYCTBEBBIX Yy4YacTKaX pEeK B OTHENbHBbIE (a3bl HX pexUMa ClIeayer
YUUTBIBaThb BO3MOXKHOCTh IOATNOpA BOJABI CO CTOPOHBI BOJONpHEMHMKA. HauBbicuine ypoBHU B
Ipejienax 30H MOANOopa NEPEHOCATCs 0 KPUBOM MOANOPA, TOCTPOECHHO! € MOMOILBIO YPABHEHUS

HEPAaBHOMECPHOT'O BOJHOI'O ITIOTOKA

_VZAL+05(VK2 -V (33)
C*R 29
rie AZ - magenuwe ypoBHs Ha ydactke (M),V, R u C - COOTBETCTBEHHO CpeAHss JUIsl ydacTKa

AZ

CKOPOCTh T€UEHHUS BOJIbI (M/C), TUIpaBIUYecKuid paauyc (M) u ko3 dumment lle3n (m 0'5/C), AL
- JuMHa ydacTtka (M), - kodddurument, paBubiii 1,05, § - yckopeHue CBOOOJHOTO TaICHUS
(M/CZ), Vi u Vk cpenHss B MONEPEUYHOM CEUYEHHUU CKOPOCTh TEUCHHS BOJBI B Hayajie M KOHIIE
yuyacTka (M/c).

VYpaBuenue (53) pemaeTcs METOIOM TOCIEIOBATEIBHOTO NPUOIMKEHUS WM JAPYTHMHU
YHCIICHHBIMH METOAAMHU JIJISl KOPOTKUX MOP(POMETPUYECKH OJHOPOJHBIX y4acTKOB peku. [Ipu
NepeHoce YpPOBHEH BHM3 IO TEYCHUIO BTOPOW YICH ypaBHEHHS IMUIIETCS CO 3HAKOM ILTIOC, a
BBEPX - MUHYC.

Ecnu HauBbICIIME YPOBHU MPUXOJSATCS HA TEPUOJ C JICIOBBIMH SIBICHUSMHU, TO UX TEPEHOC
ocymiecTBisieTcss mo  rpadukam cBs3u ypoBHed wiau kpuBeiM Q=f(H) u pacxomam BojBI,

BBIUKCJICHHBIM TI0 (hopmyrie

Q% =Qpun/kq | (54)

rae Qpo - pacxox BOIBI B ONOPHOM CTBOpE, YCTAaHOBICHHBIH mo setHed kpuoit Q=f(H), ko

KOA((UIIMEHT, YIUTHIBAIOIIUN U3MEHEHUS THAPABIMYECKUX XapaKTEPUCTUK BOJIHOTO MOTOKA B
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pe3yabpTaTe JIeJOBBIX sIBJIEHUM (JIenoxoja, JeJocTaBa, CKOIUIEHUs Jbaa). Ecim  ydacTtok
MPOSKTUPOBAHUS TIO YCIIOBHUSM JIEIOBOTO PEKMMa Oojiee WJIM MEHee OJHOPOJICH, TO 3MMHHUMN
KO GHIMEHT Kqg XapaKTepH3YIOIIUIA TO WK HHOE SBJICHHE MOXKET OBITh MPHHAT OJMHAKOBBIM
IU1sl BceX cTBOPOB. [Ipu HEOTHOPOJHOM JISJOBOM PEXUME YIUTBHIBACTCS pa3iiure 3HaueHui Ko
OT CTBOpAa K CTBOPY M BOIPOC OMPEEIICHUs 3HAYCHHsI STOT0 KOA((HUIIMEHTA TOMKEH PEeIIaThes
MyTeM CHeIUaTbHBIX MOJIEBBIX UCCIEIOBAHUM U pacyera.

[lepeHoc HaMBBICHIMX YPOBHEH BOJABI O3€p OT OMOPHOTO BOJOMEPHOTO MOCTa K APYIUM
ocTaM MPOU3BOJUTCS TO rpadukamM CBSI3M YpOBHEH BOJbI WM HEMOCPEACTBEHHO IO
a0COIOTHBIM B3aMIMHO YBSI3aHHBIM OTMETKAM C Y4€TOM BOJHEHHS M BETPOBOT'O HArOHA.

[IpoaOmKUTENBHOCTh CTOSIHUS BBICOKMX YPOBHEW YCTAaHABIMBAETCS MO XPOHOJIOTHYECKUM
rpadukam ypoBHEH BOJIbI B MEPUOJ IMOJIOBOAWUN M MABOAKOB, HauOojee HeOIaronpusATHBIX IO
YCIIOBUSIM 3aTOIUICHUS W MOJTOIUICHUS 3aCTpauBaeMoO TeppUTOpUH. BeposTHOCTHBIE 3HaUEHUS
NpoAoIKUTENbHOCTH cTOsiHUA (Tpy) ompenensrorcss Mo KpHBOH 00ECIEYEeHHOCTH €KETOAHON
JUTMTEIIbHOCTA TIPEBBIIICHUS] TOW WM HMHOW OTMETKM Hadaja 3aTOIUICHUS TEppPUTOpPUU
(HampuMep, OTMETKH BBIXOJa BOJbI Ha NoKMY). C y4eToM MOIy4eHHOro 3Ha4eHus Tpy, cTpouTes
pacueTHbI TpaduK X0oAa YPOBHEW MO MOJAENTU OJAHOIO U3 HAOIIOJABUIMXCS MPOJIOJIKUTEIBHBIX
MOJIOBOIMI Wi MaBOJKOB. [lepecdyer opauHat u abcumce rpaduka IPOU3BOIUTCS C MIOMOIIBIO
nepexoaHbIX K03 unueHTon

Kh=(Hp% -Hu3)/ (Hw -Hu3) Kr= Tpes/ Ty
rae Hp% n Ip% - MakCUMaJbHBII pPACUETHBIMN YypPOBEHb BOIBI U pacyeTHas
MPOJIOJKUTENBbHOCTD, Hy, u T)y - MakCUMaJbHBI YpPOBEHb BOJIBI U MPOAOKUTEIBHOCTD ISt

MOJIENIbHOTO Tpaduka KojaeOaHus ypoBHS BOJbl, H3- OTMETKA Havyalsla 3aTOIICHUS.
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IMPUJIOKEHUA A

IIpumepsnl pacuera

1. OnpeneseHue pacyeTHBIX MAKCHMAJIbHBIX YPOBHel BoabI P. JIeHbl y I. JIeHcKa ¢ yueToM
BBICHINX MCTOPUYECKUX YPOBHeEMH

OcHoBaHueM [ IlepecyeTa pacuyeTHOro 1%-Horo MakCuMMaabHOTO YPOBHS BOABI Ha p.JIeHe y
r.JIencka sBuiach KOPPEKTUPOBKA TI€HEpaJbHOrO IUlaHa TI. JIeHcka, ©OCTpalaBIIEro OT
katactpoduyeckoro 3atoruieHuss B mae 2001 r. B renepanbHOM miaHe ropoja, pa3paboTaHHOM B
1991 rony, pacuerHas oTmeTKa naBojaka 1%-HON obecrieyeHHOCTH, KOTOpas Oblia MOJOKEHa B
OCHOBY MEpONPHUATHH IO 3aluTe Tropoja oOT 3aroruieHus, cocraBuina 170,07 M  BC.
Karactpoduueckuit yposenb 2001 r. mpeBbICHI 3Ty OTMETKY Ha 2,5 M. B pe3ynbrate Bo3HUKIA
HEO0OX0aUMOCTh B miepecueTe 1%-HOro YpOBHSI BOJBI C YYE€TOM MOCIETHUX JaHHbIX ¢ 1991 r.,
BKTO4ast akctpemym 2001 1., 1 Ipyryr0 BO3MOXXHYIO HH(OpMAITHIO.

[ToMMMO BOCCTaHOBJIEHHBIX MHOTOJIETHUX PSJIOB HAONIONEHUN 3a MaKCUMaJIbHBIMHU
YPOBHSIMH BOZBI B pacueTax ObLI MCIIOJNB30BaH TaKXkKe BBICIIMN HMcTOpHueckuil ypoBeHs (BUY) B
1878 r., paBubiit 1819 cm. Han Hynem rpaguka nocta. Ormerka BUY onybnukoBana B «Karanore
OTMETOK HauBbICIIUX ypoBHEN BOJAbI pek U 03ep CCCPy», uzgannom B 1970 r., KOTOpBIN ABISETCA
opunmansHbeIM u3ManueM Pocruapomera. B cBsizm ¢ TeM, 4To MakcuMallbHBIA ypoBeHb 2001 T.
npeBbiman BIY, ero obecriedeHHOCTh ompeensiach Kak s MEepBOTO WICHA PaHKUPOBAHHOTO
psiza mpu yCJIOBUH, YTO STOT YPOBEHb He ObLT mpeBblieH ¢ 1878 r., T.e. mo ¢popmyne 1/(N+1), rue
N=124 rona (1878-2001 rr.). [lonyuyeHHOe 3HaYeHNE 0OECTIEYeHHOCTH (B MporieHTax ) paBHO 0.8%.
O0ecrneueHHOCTh BBICIIETO HCTOpHYECKOro ypoBHs 1878 r. ompenersiiace mo dopmyrne 2/(N+1),
T.K. OH ObLT HIKe ypoBHs 2001 T., HO TOCTOBEpHO OBLT BHIIIE BCEX OCTAIBHBIX YpoBHEH ¢ 1878 mo
2001 r. 3a uckmouenuem ypoBHs 2001 r., T.e. BTOPBIM IO BEJIWYUHE 3a TOT nepuos. [lonyuennas
sMnupHuueckas ooecreuennocts BUY cocrasuna 1.6%.

O0becreyeHHOCTH BCEX OCTaJIbHBIX PAaHKMPOBAHHBIX M0 YOBIBAHHIO MaKCHMaJIbHBIX YpPOBHEH
BOJIbI, BXOIAIIMX B Psijl HAOIIOAECHHH onpeaesuiuch mo popmysiae m/(n+1), rme m=2, 3, ... nu n -
YHCIIO YICHOB psifa HabmoaeHui ( =72 roja s MakKCUMalbHBIX B TOJIy YPOBHEH BO/bI). B cBsizu
C TeM, 4TO MakCHUMaJbHbIH ypoBeHb 2001 T. BXOIUT B psia HAOIIOAEHUI eMy NMPUCBOCH 1-bIii paHT
(HO 00OecIeueHHOCTh Ompe/ielieHa He ¢ ydeToM 72 JeT HaOmoJeHui, a ¢ yaetoM 124 jner, T.e.
nepuoa 3a KOTOpbIM OH He ObUI JIOCTOBEPHO MPEBBILIEH), CAEAYIOUIEMY MO BEIWYHHE B PAAY
HaOJI01eHNI MaKCHMaIbHOMY YPOBHIO BOJIbI 1998 1. mpucBoen 2-o# panr (M=2) u T.1.

Ha ocHOBaHMM BBIUHCIIEHHBIX HMIIUPUYECKUX O00ECIeYeHHOCTeH, ObUIM IMOCTPOEHBI
SMIIUPHUUYECKUE pACHpEeNIeHNs MaKCUMalbHbIX B TOAY YpOBHeH BoAbl . B cBs3u ¢ Tem, 4ro
SMIIUPHUUYECKUE paclpeesieHus YPOBHEH BOIbI HE SIBISIFOTCS TE€HETUYECKH OJHOPOIHBIMH W TIPH
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ONpENENeHUN pacyeTHbIX 1%-HbI ypOBHEW NMPUMEHSETCS WHTEPHOJSALUSA, a HE SKCTPANOJIALUSA,
pacmpeneneHnss MaKCUMalbHBIX ypOBHEM ObUIM MOJMyYeHbl TpaduyecKd CIrIIaKUBAHUEM
AMIIUPUUYECKUX TOYEK.

IIpuMep criakeHHOM SMIIMPUYECKOM KPUBOM I HAWBBICIIMX B TOAY YPOBHEH BOJBI
npuBeneH Ha puc.l. Co criaxeHHON KpHBOW Oblia CHATa OTMETKAa pacdeTHOro ypoBHsS 1%-Hoii
00ecIeueHHOCTH, KOTopas oka3anach paBHou 1940 cm Hax Hynem rpaduka nocra uiu 171,87 m BC,

4yTO Ha 1,8M. BbIIlIE IPUHATOIO paHee P NPOEKTUPOBAHUH.
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Puc.1. OMmnupuueckoe pacipeneieHie HauBbICIINX B TOAY ypOBHEHN Boabl Ha p.Jlene y r.JIencka u

ero rpadudeckas anmpoKCUMAaIus.

2. OnpenesieHne NapaMeTpoOB U KBAaHTWIel CyMMapHOro npuroka B o3epa IleceBo n Yaomus.
Kparkasi xapakTepucTuka HCX0IHOH MH(popManum.

B cBs3u ¢ HEOOXOMMMOCTHIO TPOSKTHPOBAHMS W JATBHEUINEr0 CTPOUTENBCTBA 3-TO W 4-TO
osokoB Kamuamackoit ADC BO3HHKJIA HEOOXOAMMOCTh YTOUHEHHUs MpUTOKa B o3epa [lechBo m
Yomis, ¥ B CBSI3U € ATUM YTOYHEHHS paHEe NPHUHSTHIX PAaCUETHBIX XapaKTEPUCTUK MECSIUYHOIO U
TOJIOBOTO CTOKa MpH npoekTupoBanuu 1 u 2 6mokoB Kanmnnunckoit ADC.

Jnst yTouHeHus1 cymMMapHOTO TpuTokKa B o3epa IleckBo m Yimomns Oblma coOpaHa HMCXOHAS
TUJpOMEeTpUuYecKass MHGOpMaLUs IO TOJOBOMY M MECSYHOMY CTOKY, KaKk IO CTallMOHapHbIM
CTBOpaM HaOJIO/IEHUH, TaK U 10 BPEMEHHBIM CTBOPaM 32 BECh BO3MOXHBII MEpHO HAOIIOICHHH,

Bkitouast 2000 r., o paiiony Kannnnnckon aromHoi anektpoctanunu (KASC).
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[TpuTok B 03epa [lecbBo 1 Y momitst u3mepsieTcst B 4-X MyHKTaX ¢ MIEPUOJIOM HAOIIOACHUH OT 5 10
30 ner. Tak kak psasl HAOMIOACHWM Ha TPUTOKAX B O3€pa HMMEIOT HEOONBIIYIO
IPOIOJDKUTEIBLHOCTh, BO3HHMKJIA HEOOXOIUMOCTh B cOOpe HMCXOIHOW HH(OpPMAIMM IO peKam-
aHaJyioraMm, MMeEIOIUM OoJiee JMUTEeNbHbIE HaOmoaeHus (Tabia.1), KOTophle MCHOIB30BATNCH NPU
MPUBEJICHNN HAOJIOICHU K MHOTOJIETHEMY mepuoay (tabi.2). HabmroneHHble M IPUBEIEHHBIE K

MHOTOJIETHEMY MEPUOY PsiAbI ObUIH OLICHEHBI Ha OTHOPOAHOCTh U CTallHOHAPHOCTb.

N
o
o

150 -

W, MnH. M Ky6.
°

100 -

50 A

o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1881 1901 1921 1941 1961 1981

Puc.2 XpoHonoruyeckuii rpaguk cyMMapHOTO TO0BOTO MPUTOKA B 03epa [lecbBo n Y momuts.

HOCJ’IGI[OB&TGJIBHOCTB OnpCACIICHHUA PACUCTHBIX 3HAYCHUU THAPOJIOTMYCCKUX XaPAKTCPUCTUK
COCTOMT B CIIEAYIOUIEM:

- pacyeT HSMIUPHUYECKUX BEPOSITHOCTEH MpPEBBILICHUS W TOCTPOECHUE SMIUPHUUECKOTO
pacrpeaeieHus;

- OINpeAeNieHUE IMapaMeTpoB paclpeiesieHus METOAOM NPUOIKEHHOT0 HauOOIbIIero
npaBaonogoous mis pacnpenenerus C.H. Kpurnkoro n M.®. MeHkenst ¥ METOIOM MOMEHTOB —
HE3aBHCHUMO OT THIa pacipeesieHusl.

- yrouneHue kodduimenta aBrokoppensauun u otHomeHuss Cs/Cv Ha 0CHOBE 0000IIEeHUS
ATUX MAPaMETPOB MO COBOKYMHOCTH PEK-aHAJIOTOB;

- alIpOKCUMAIU DMIUPUIECKOrO pACIpENEIICHUS aHATUTUIECKUMY PAaCIPENCICHUSIMU IPU
YCTaHOBJICHHBIX IMapaMeTpax;

- OmpeneycHUE KBaHTWIEH 3aJaHHOM OOCCIEYCHHOCTH NP HAWIydIled aHATIUTUYECKON

AIMpoOKCUMaInu.
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Kputepuii okoHYaTenpHOro BBIOOpa aNMPOKCUMHPYIOIIETO AaHAIUTUYECKOTO pacrpeesieHus
OCHOBBIBAJICS Ha CJIEAYIOIINX YCIOBUSAX:
- MHHUMYM CYMMBI KBAQJpaTOB OTKJIOHEHUN MEXKAY OHMIIUPUYECKUM U AHAIUTUYECKUM
pacnpeneeHueM;
- MUHUMAaJbHBIE PACXOXKICHHUS MEXKIYy OMIUPUYECKUMU JaHHBIMH M aHaJUTHYECKON
amnmpoOKCUMAIIMe B HMHTEPECYIOMEH O00JIaCTH SKCTPANMOJAIUMU. OTH  YCIOBUS XapaKTEPU3YIOT
o0myr0 3(h(HEeKTUBHOCTh aNMPOKCUMAIIUU JJIi BCETO SMITMPHYECKOTO pACHpelNeieHus] U s

o0acTeil pekux cOOBITUI, KOTOPBIE U MPEICTABIISIOT OCHOBHON MPAaKTUYECKHUI HHTEpEC.

Pe3yabTaThl pacueToB

PacuerHoe 3HaueHue Kod((UIMEHTAa aBTOKOPPESILMKA NPUHUMAETCS KaK CpelHee 3HaueHUe,
YCTQHOBJICHHOE IO JAHHBIM TPYIIBI PeK C Haubojee MPOJOKUTEIBHBIMU HAOMIONECHUSAMH 3a
paccMaTpuBaeMOi THAPOJIOTHUYECKON XapaKTEPUCTUKOW B OTHOPOAHOM THAPOJIOTHUYECKOM parioOHE.

B Tabnuue 1 mpeacraBneHsl mapaMeTphl paclpeesieHnus T'0JOBOr0 CTOKa MO HaOII0JeHHBIM
naHHbIM. PaccmarpuBaeMblil paiioH, B KOTOPBII BXOAST MYyHKTH HAONIOJEHUI MpeacTaBICHHBIC B
tabmume 1,  SBISETCS OJHOPOAHBIM IO OTHOIIEHHIO K TOJIOBOMY CTOKY pEK, YTO CIEAYyeT U3
IIPOBEJICHHOTO aHaIKM3a PU3NKO-TeorpaduiyecKiX U KIMMaTHYECKUX (paKTOPOB rOJ0BOTO CTOKA.

Tabnuua 1.

[TapameTpsl pacnpeaeneHust TOA0BOr0 CTOKA 10 HAOIIOACHHBIM psiaM

N N Qn/c Cv Cs | GC/Cy| r(1)
I Pexa — nmyHKT Jler KM

1 | P. YBeps — a. Merneris 55 8,73 0,28 0,47 1,67 0,45
2 | P. Benbrus — 0. Mexaypeuse 33 875 |022 (013 |060 |044
3 | P. Bepebymka — c. Oxcoun 45 106 |032 |131 |4,08 |03
4 | P.Coexa— 1. Cran 22 866 (034 |-033 |-096 |057
5 | P. Tuxomanapuma — 1. 3acenuiie 30 9,01 |041 -0,35 |-0,86 | 0,40
6 | P.OBcsanka — n. Psan 27 8,18 |039 |-047 |-1,20 |0,34
7 | P. XomyroBka —a. Catuna I'opka 5 6,29 |040 [1,07 |268 |0,35
8 | P. Cproua —1. Kamenka 5 526 (041 (020 |049 |046
9 P. Tuxsunka — 1. ['openyxa 109 9,68 0,25 0,32 1,30 0,23
10 | P. Bomra —r. Crapuna 100 747 | 0,27 0,48 1,80 0,38
11 | P. CenmxapoBka — 1. SIpoBHHKa 62 803 029 (050 |1,70 0,55
12 | P. Monora — c. Cnac- 3abepexbe 60 6,14 0,31 0,34 1,08 0,50
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13 | P. KoGoxa — 1. MomeHuk 54 71 (033 (0,27 |082 0,52
14 | P. Yarogoma — A. AHUCUMOBO 70 853 |0,26 0,12 0,46 | 0,50
15 | P. Ilech — a. SIxHoBO (MekelieBo) 68 9,13 |0,28 0,42 1,52 0,30
16 | P. Konmp - a. TopomoBo 52 844 |027 (0,29 |1,08 0,29
17 | P. Bopon — n. SImbltieBo 36 6,69 |[031 |[-003 |-0,09 |0,49
18 | P. Srop6a — 1. MocToBas 49 950 (026 |[-002 |-0,09 |0,15
19 | P. Bomunna — BosramnHCKOE 39 6,93 0,31 0,24 0,77 050
JIECHUYECTBO
20 | P. Mernunka — 1. Pycckoe 38 769 |032 |[-003 |-0,10 |0,49
ITecroBo
21 | P. lllanmous — . lllyroBo 33 6,04 |038 (0,14 |037 0,55
22 | P. Ke3a— 1. Yerbe 16 8,14 |0,33 |0/45 1,38 |0,23

B Tabnuue 2 mpencraBieHbl MHAMBUAYaAIbHbIE 110 TyHKTaM HaOJIOJEHUN OLICHKH MapaMeTpoB
pacnpenenenus (q, Cv, Cs), Koo PpHUIHEHTOB aBTOKOPPEISALUN MEXKAY CTOKOM CMEXHBIX JeT (1(1)),
YHUCIIO JIeT TPUBEIEHHBIX K MHoroietHemy mepuony (N), a Takke 00beM SKBUBAICHTHOM
nHpopmanuu 1o cpeaHemy 3HadueHMro (Nd3kB. cpen.) u 1o aucriepcuu  (N’9KB. JIHCIL),
paccuuTaHHbIE MO MPUBEIECHHBIM K MHOTOJIETHEMY Iiepuoay psaam. Ilpumepsl npuBenenus
WHJUBUIYAJIbHBIX PSIIOB THAPOJIOTUYECKUX XAPAKTEPUCTUK K MHOTOJIETHEMY MEPUOY UMEIOTCS B
Pexomenmarusx [12 ].

['pynmnoBas oreHka ko3¢ ULMeHTa aBTOKOPPESALUN MEXAY CTOKOM CMEXHBIX JIET, MOJIydeHHAas
MyTeM OCPEIHECHUS MHANBUIYabHBIX OIICHOK, ITPEICTaBIeHHBIX B TabuIe 3, coctapmia 0,37. O1o
CMellleHHasi oleHka. HecmemieHHas oreHka kod((UIMEHTa aBTOKOPPEISINK, PAaCCYMTAHHAS TIO
naHHbIM paboTel [16] paBHa 0,39. Hecmemennas ouenka xo3dduuuenta aproxoppessuun (r(1))
rogoBoro mnputoka B o3epa IleckBo um VYagomns paBHa Ttakke 0,39, 4TO AOMOJHUTENHHO
CBUJICTENILCTBYET O TMPABUJIBHOCTU BBIMOJHEHHBIX pacueToB. bombuie Toro, ko3pQuiueHt
ABTOKOPPEISALIUYA TOAOBOTO OTTOKa U3 o3ep llechBo M Yaomis mo NaHHBIM HaONIOIEHUN Ha
Boanocty p. Cbexxka — CTaH 3a TOJOBBIM CTOKOM, MIPUBEJECHHBIM K MHOT'OJIETHEMY MEPUOY PaBEH
0,40. HeckonbKko TOBBINICHHOE 3HAYEHUE KOA(PPUIIMEHTA aBTOKOPPEIAINUA 0TTOKa u3 03ep [lechBo
U YJIOMIS CBS3aHO C PETYJIMPYIOIIMM BIUSHUEM 3THX o3ep. Ha OCHOBaHMM BBINIOJIHEHHBIX
pacdeToB KO3(DPUIMEHT aBTOKOPPENSIMU TOMOBOTO MpUTOKa B o3epa lleckBo u Y momus

npuHUMaeTcs pasHbIM 0,39.
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Onenka oTHOMICHHS Ko3(pduimeHTa acUMMETpUH K Ko3(POHUIIMEHTY BapHallMd T0JI0BOTO

MIPUTOKA, IPUBEIEHHOTO K MHOTOJIETHEMY MEPHOJTY, PaBHA €IUHHUILIE, YTO COTJIaCyeTcs C IPYNIOBON

OLIEHKOH 3TOr0 mapameTpa, NOJyYeHHOTO 10 TaHHBIM TaOJIUIbI 2.

Tabnuua 2.

[TapameTpsl pacrpeneneHust TOA0OBOTO CTOKA MO psiAaM, MPUBEIEHHBIM K MHOTOJIETHEMY

nepuoy

Ne Pexa — myHKT N N N Qu/c

IL.II JIET OKB JKB kM2 Cv Cs Cs r(1)

cpen | mucnm ICy

1 | P. YBeps — a. Merneris 119 99,0 88,3 850 |0,26 | 047 |1,77 |0,32

2 | P. Bembrus — 1. 119 824 | 690 | 828 |0,22 |0,36 |1,60 |0,35
Mexnypeune

3 | P. BepeOymika — ¢. Okcoun 119 76,5 63,1 9,74 10,32 [ 0,84 |2,60 |0,28

4 | P. Coexa— n. Cran 119 670 | 569 | 798 |0,36 | 0,27 |0.75 |0,38

5 | P. Tuxomanapumna — 1. 119 774 | 672 | 835 |043 |031 |0,71 |0,37
3acenuiue

6 | P. OBcsaka — 1. Psin 119 71,8 60,5 7,76 10,37 [ 0,35 [ 0,95 | 0,35

7 P. XomyrtoBka —n. Catuna 119 8,32 10,27 |0,26 | 0,99 | 0,37
I'opka

8 | P. Cproua —1. Kamenka 119 7,35 |028 |0,17 | 0,60 | 0,38

9 | P. TuxBunka — 1. l'openyxa | 119 | 1176 | 116,5 | 9,76 | 0,24 | 0,23 | 0,95 | 0,26

10 | P. Bonra —r. Crapura 110 | 105,5 | 103,7 | 7,46 | 0,26 | 0,48 |1,85 | 0,36

11 | P. CenmxapoBka — 1. 110 88,3 78,8 8,22 10,28 | 0,43 | 154 |047
SIpoBunka

12 | P. Momora - c. Cnac- 110 89,1 793 | 632 |030 0,28 [0,94 | 0,45
3abepexbe

13 | P. KoGoxa — 1. MomeHuk 119 9., | 862 | 7,10 |{0,30 {0,34 |1,12 | 0,37

14 | P. Yarogomia — 1. 119 | 1094 | 1026 | 833 | 0,25 | 0,26 |1,02 | 0,41
AHHCHMOBO

15 | P. ITech — n.51xHOBO 119 | 1034 | 941 | 899 |0,27 | 0,40 | 1,48 |0,28
(MexkerieBo)

16 | P. Konmp - a. TopomoBo 119 97,7 | 86,2 | 8,07 |0,27 | 0,47 1,76 |0,28

17 | P. Bopon — n. SImblieBo 119 83,2 690 | 6,14 | 034 (042 |1,23 | 045
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18 | P. Sropba — n. MoctoBas 119 84,3 | 70,9 | 864 |0,28 [0,26 |0,93 |0,29

19 | P. Bomuuna — BomunHckoe 110 87,1 76,1 6,78 [ 0,30 [ 0,32 [ 1,04 | 0,48
JICCHUYECTBO

20 | P. Mernunka — 1. Pycckoe 119 910 | 773 | 7,03 |0,33 [0,23 | 0,72 | 0,39
ITecToBo

21 | P. Illanmous — a. lllyroBo 119 79,2 | 634 | 573 |040 [0,26 |0,65 |0,42

[Io mapamerpam CyMMapHOTO TOJIOBOTO MPHUTOKA, BBIYUCIECHHBIM

HauOOJBIIEr0  TPaBIONOI00US,

ObLIH

OTIpE/ICIICHBI

KBaHTHJIN

METOJOM TPHUOJIMKEHHO

hiae: |

27

CTaHAAapTHBIX

obecrieyeHHOCTeH. B KauecTBe aHAIMTHYECKOM anmpoKCUMAIMM 3aaBaJIOCh paclpeseieHue

C.H.Kpunkoro u M.®.Menkens. CtanaapTHas NOTPEUIHOCTh AMMPOKCHUMALMKM cocTaBisia 2.9%,

HauOonbimas — 13.4%. DOmnupuueckoe pachpeleieHue NPUTOKa M TPUHATAs aHaIUTHYecKas

AlMpoOKCUMaI A MOKa3aHbl HA pI/IC3

W, MnH. M Ky6.

300

250 -

> \

150 A
100
50 -
\'\
0
P,%

0.001 0.1

1

510 20

80 90 95 99

Puc.3 Dwmmnupudeckoe pacrpeesieHne roJIoBhIX 00beMOB MPUTOKA K o3epaM [lecbBo u Y pomiis u

€Tro almpokcuMaluvs aHAIUTHYCCKUM pacClpCaciICHUCM

napameTrpamu: W ,=95.0 MitH. MS; C,=0.34; C/C,=1.0.

C.H.Kpunikoro u M.D.Menkenst ¢

OOGecnieyeHHBIC 3HAYCHUSI CYMMapHOTO TOJOBOTO MPHUTOKA I 27 CTaHAAPTHBIX KBaHTHUJICH

pactipenenenusi C.H.Kpunikoro u M.®d.MeHkens nmpuBeIeHbI B Ta0I. 3.
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Tabmuma 3
OO6GecnieyeHHBIC 3HAYECHHS TOJOBOTO MPUTOKA B 03epa [lecbBo u Y 1omisi B MITH. M
DOecnieueHHOCTh, |3HadueHue  [DOECIEUYCHHOCTh, |3HaueHHEe [JOCCIIEUEHHOCTh, |3HAYCHHUE
% % %

0,001 255 5 152 75 71.4
0,01 233 10 139 80 66.4
0,03 222 20 123 90 54.0
0,05 216 25 117 95 44.7
0,1 209 30 111 97 39.1
0,3 195 40 102 99 29.9
0,5 188 50 93,0 99,5 254

1 179 60 84,7 99,7 22.5
3 161 70 76,1 99,9 17.6

3. Ucnoab30BaHne METOAHMKH COBMECTHOI0 AaHAJIN3A

[Ipumenenne Merona TpYNIOBOTO aHalW3a JaHHBIX HAOIIOACHUM WIUTIOCTpUpPYETCS Ha

npumMepe paiiona [Ipumopssi.

Jlis COBMECTHOTO aHaju3a B 3TOM paloHE OBUIM OTOOpaHBI THAPOJIOTHYECKUE IOCTHI, IS

KOTOPBIX BBITOJHAJIUCH CICAYIOIINC YCIOBUSA:

- IJTOIIa1b BOJ0cOOpoB He mpeBbimaeT S0000 KMZ;

- psiabI HAOTIOIEHUH 32 MAaKCUMAJIbHBIM CTOKOM MMEIOT MPOIODKUTENIBHOCTE Oosee 30 jeT;

- YHKTHI HAOJIIOIEHUH OTHOCUTEILHO PABHOMEPHO PACTIPE/ICIICHBI 110 PaliOHY;

- JaHHble HAOMIOJEHUN MO BO3MOXHOCTH CTAaTHUCTHYECKH HE3aBUCUMBI JIpyr OT Apyra, T.e.

OTCYTCTBYET NpPOCTpaHCTBEHHas Koppensuus. [locienHee ycioBue TPyAHO BBIMOJIHUMO, T.K. B

OJIHOPOJAHOM THJPOJIOTUYECKOM palloHEe pacCTOSHHE MEeXAY MyHKTaMu (LIEHTpaMHu TSKECTU

BOJI0COOPOB), KaK MPaBUIIO, HE OOJIBIIOE, YTO U OMPEAEIsIeT IPOCTPAHCTBEHHYIO KOPPEISIHIO.

B kadecTBe aHanM3MpPyeMOil XapaKTEepUCTUKH Uccheayercs Ko3dduuueHT Bapuanuu psaoB

MaKCHUMAaJIbHBIX B TOJIy PaCX0J/I0B JIOKICBBIX TTABOJAKOB.

[IpenBaputenbHOEe pa3dueHrWe pPAOHOB Ha Oojiee MENKHWe TOAPAaHOHBI C OTHOCHUTEIBHO

ONMU3KUMHU 3HAYCHUSIMH KO3((QHUIMEHTOB BapuallM¥ MPOU3BOAUTCS C HCIOJIB30BAaHHEM KapThl-

CXCMEbI ITYHKTOB Ha6JIIO,Z[€HHI>'I C HAHCCCHHBIMU 3HAYCHUAMU XAPAKTCPUCTUK U3BMCHUYMUBOCTH CTOKA.
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Ucnonw3ys kputepnii (13), npeanoxennsnii C.H.Kpunkum 1 M.®@.MenkeneMm, mpoBepsieTcs
OJIHOPOAHOCTh JAHHBIX, OOBEAMHSIEMBIX B Mpelenax BbLAEISEMOro MOJpaiioHa M OLIEHHWBAETCS
BO3MO>KHOCTh UX COBMECTHOT'O aHAJIU3a.

CrnyualiHast COCTaBIISIFOIIASIE Zen, OTIpeNieNIeTCsl KaK CpelHss MO IpYIIe CTaHIU BbIOOpOYHAs

JUCIIEPCUS MOMEHTHOM OLIEHKH KOd(PHIeHTa BapHaIliu:

K

gf.rz. = %Zgjm(i) (1)
i1

2 C:v *X (2)

Eony = T

['eorpaduueckas cocTaBiAIOIIAS Zreorp_ OIpesieNAeTCsl Kak pa3HOCTb MEXAYy IOJHOW U
CIIyualfHOH COCTAaBIAIOIIMMH B cOOTBeTCTBUM C Qopmynoit (10). Ilomnas cocraBmisromas
BbIUncisieTcs o gpopmyne (12).

Ecnu i BblAENIEHHOTO MoJpaiioHa reorpaduyeckas COCTABIAIONIAS AUCHEPCUU OKa3bIBAETCS
MEHBIIIE CIy4alHOH, TO COBOKYITHOCTH DSIZIOB MOXKHO CUHMTAaTh OJHOPOIHOW, a OOBEIMHCHHE
npaBoMepHbIM. Ha criepyromiem miare K OJHOPOAHOM TIpyHNe NPUCOEAMHSETCS OIUH U3
ONMMKalIIMX TOCTOB M MpoBepsieTcst BhinoiHeHue ycious (13). O0beauHeHne nocToB B MOApaiioH
3aKaH4YMBaeTCs, Korza yciosue (13) nepectaeT BBIIOIHATHCS.

To4yHOCTB pacyera CTaTUCTUYECKUX XAPAKTEPUCTHK MO OOBEIMHEHHBIM JTAaHHBIM HAOIIOJCHUI

XapaKTepu3yeTcsl CTaHJapTHOU OIHMOKOM sch. :

(3)
82
2 _ “cn 2
gcp. - + 82e02p.
rae: k — 9ucimo COBMECTHO aHATM3UPYEMBIX 0OBEKTOB, azcﬂ./k CTaHAAPT CpemHer u3 k oreHoK.
[TorpemHOCTh pPE3yIBTATOB PACUYETOB OIICHOK ormpexaensercs mo dopmyne (14), a ux
cTaHgapTHas omuoOka o gopmyse (15).
Hcxons u3 mpuUBENEHHBIX YCIOBHM, Ui WUTIOCTPAllMU METOAMKU Ha Tepputropuu [Ipumopns

ObT0 O0TOOpaHO 14 TOCTOB H OIIEHEHa BO3MOXHOCTh HX COBMECTHOTO aHanm3a. Cxema

pacroioKeHus IOCTOB IPUBEIeHA Ha puc.4, CIIMCOK MOCTOB IPEZCTaBjIeH B Tabnuie 4.
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Puc.4 Cxema pacrnosnoXeHus ruJipoJIOTHYECKUX MOCTOB.

Tabmuma 4

Crucok BOIOMEPHBIX MIOCTOB

Ne Kon Ilepuon  |IInomane Pexa-nyHkr Cv

mocta | ITocra Ha6mron. Bomoc6opa
TMCJIO JIET) KM

1 05083 31 536 Yccypu — c.bepesusiku 0,82
2 05085 53 1720 Yccypu-c.Bepx.bpeeBka 0,90
50 05552 40 671 UTazoBka — c.JIa30 0,80
52 05560 48 3120 [TapTuzanckas— c.Ilaptuzanck 0,81
53 05570 38 191 BonomnanHas — c.HukonaeBka 0,79
6 05122 34 1160 M3Bununka — c.M3BrinHKa 0,88
7 05128 37 138 Kamenxka — c.Kamenka 0,74
54 05583 45 706 IlIxoroBka — c.llIkoToBKa 0,88
3 05094 37 9340 Yccypu — ¢.KokmapoBka 0,96
12 05167 34 235 BapdonomeeBka — c.BapponomeeBka 1,12
9 05148 36 940 ApceHbeBka — ¢. BuHorpagoBka 1,07
51 05555 32 549 [TapTuzanckas — c.Moa4aHOBKa 1,08
49 05539 48 763 MapraputoBka — c.MapraTtoBo 1,27
55 05589 54 894 AptemoBka — c.llITeikoBKa 1,23
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Koaddunmentsl Bapuanuu psaoB MaKCUMAaJbHBIX B TOAY PacXOJO0B JIOKIEBHIX MaBOJKOB
JUISL 3TUX MTOCTOB MTPUBEAEHBI B Ta0I.5.

B coorBercTBUM € paccMaTpuBaeMOM METOAUKONW HAa TEPPUTOPUM AHAIM3UPYEMOIO paioHa
BBIOMPAETCST HECKOJIBKO TUIPOJIOTHYECKHUX IMOCTOB C OTHOCHUTENBHO Onum3kuMu 3HaueHusMu Cv u
OM3KUM reorpadUUecKrM pacroyiokeHneM. B jaHHoM ciaydae Ob110 0TOOpaHo maTh mocToB: Nel,
2, 50, 52, 53. IlepBoHayaJIbHO OMNPENENAIOTCA CpPEIHEE 3HAYEHHE, IOJHasl, CclydyailHag H
reorpapuuecKkue COCTAaBISIONIME, a TaKXkKe MAUCIEePCUs MapamMeTpoB i OO0BEIUHEHHOM
coBokymHocTH. Ecnu B pesynbTare pacdera kputepuit (13) BEIOTHSAETCS, TO 00BEAMHEHUE MOXKHO
CUMTATh JOMYCTUMBIM.

Janee x yxe MOTy4eHHON TpyIie MOCTOB MOOYEPETHO MPUCOETUHSIOTCS MTOCThI OJIU3KO K HUM
pacIoyIOKEHHBIE M TaK)Ke OINPENEISIIOTCS BCE BBIIICICPEUNCICHHBIE XapaKTEPUCTHKHU (Tabi.s).

2
PesynbraTel oToOpaxaroTcs B Buje rpaduka 3aBUCUMOCTH €45, =f(k) (puc.5).

Tabmuma 5
P€3y.HBTaTBI PACUCTOB MapaMCTPOB AJId COBMCCTHOI'O aHAJIM3a 110 I'PpyHIic CTaHI_II/Iﬁ
Ne I'pynna cpeaHee Hucnepcus
FpyTIIBI MOCTOB [Tonnas  (Cnywaitnas | ['eorpa- Jns
(KO/IBI TIOCTOB) ¢buueckas |OOBEAMHEHHOM
COBOKYITHOCTH
Ee.
1 05083 0,82 0,002 0,014 -0,012 0,0028
05085
05552
05560
05570
2 05083 0,832 0,002 0,015 -0,013 0,0025
05085
05552
05560
05570
05122
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05083
05085
05552
05560
05570
05122
05128

0,818

0,003

0,015

-0,012

0,0021

05083
05085
05552
05560
05570
05122
05128
05583

0,826

0,003

0,015

-0,012

0,00183

05083
05085
05552
05560
05570
05122
05128
05583
05167

0,858

0,012

0,018

-0,006

0,00195

05083
05085
05552
05560
05570
05122
05128
05583
05167
05148

0,879

0,015

0,019

-0,004

0,0019
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05083
05085
05552
05560
05570
05122
05128
05583
05167
05148
05555

0,897

0,017

0,021

-0,004

0,0019

05083
05085
05552
05560
05570
05122
05128
05583
05167
05148
05555
05094

0,902

0,016

0,021

-0,005

0,0018
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05083
05085
05552
05560
05570
05122
05128
05583
05167
05148
05555
05094
05589

0,925

0,025

0,022

0,003

0,0046

10

05083
05085
05552
05560
05570
05122
05128
05583
05167
05148
05555
05094
05589
05539

0,931

0,025

0,023

0,002

0,0041

Ecnu ycnosue (13) BbImonHAETCS, KpUBask UMEET TEHACHLHUIO K MOHMKEHHUIO, €CIIN e BBIMOJTHEHHE

YCIIOBUS HApYyIIAaeTCs, TO CIAEAYEeT Pe3KOe YBEIMUEeHNE 3HAaUYCHU, a CIeI0BaTeIbHO TaKue TOCThI HE

MOTYT OBITh IPUCOSAMHEHBI K 0011el rpymnme (puc.5, Touku 9,10).

60



N

% 0,005

) ’ 9
0,004 910
0,003

\&2 .
0,002 W
0,001
0 I I I I I I k
0 2 4 6 8 10 12 14

Puc.5 I'paduk 3aBUCUMOCTH IHCIIEPCHUU TApaMeTPOB OOBEAMHEHHOW COBOKYITHOCTH OT 4YHCIa

COBMCCTHO aHAJIM3UPYEMBIX ITOCTOB

PesynbTaThl pacueTa norpenrHocTei kKo uirenTa Bapualuy IpuBeaeHbI B Ta01.6.

Tabauma 6
Pacuer norpemnocreit onpeaeneHus KOAPPUIUEHTOB BapHallul

Kon | 05083 | 05085 |05094 |05122 (05128 [05148 05167 | 05552 (05555 05560 | 05570 | 05583
locta

Cv 089 0,901 D,906 D,900 D,880 D,910 D911 0,890 (0,910 {0,890 | 0,889 | 0,899
[lor- |0,0016 | 0,0 D,0016 P,0016 D,0015 0,0016 0 0,0016 | 0,0016
Per- 016 ,0017 |,0017 ),0017 ),0015

locTb

4. llpuMep NOCTPOEHHUS YCEYEHHOT0 FraMMa- pacnpeaeJeHus s

BBIYHUCJICHUA MAKCHUMAJIBHBIX PAaCcX010B BOAbI MaJIoi BEPOATHOCTH NMPEBLINICHUSA

PaccMmoTpum naHHbIC HAOIIOACHHN 32 MAKCUMAIBLHBIMU PAaCX0JIaMU BOJIbI BECEHHETO TOJIOBOIbS

p. benoit y r. Y1 ¢ 1878 mo 1964 r. (ucxomgHele naHHBIC MpuBeAeHBI B TaOn.7). TpeOyercs
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BBIUMCJIUTh PAaCYCTHBIE MAKCHMaJbHBIE PACXOABI BOABI PA3NMYHON BEPOSTHOCTH IPEBBIICHUS B
9TOM CTBOPE C IIOMOILBIO YCEYEHHOTO raMMa - PaclpeelICHuUs.
CHavarna 1o BepXHEH IOJIOBHHE psAJa, PacIOJI0KEHHOTO B YOBIBAIOIIEM IOPSIKE, BBIUUCIISIEM

cpenree (o Qopmyne (41)) m crarucruky A, (1o Qopmyne (43)); HOArOTOBHTEIBHbIC

BBIUKCIICHUS JaHbI B Ta0. 8.

nl2
2% 349660

X, == =8132m° [ cex
nl?2 43
nl2 X
2N 07573

A, =L w2 5 =-0,0176.

" nl2 43
Ilo monyuennomy 3Hauenmtoo A, ~=-0,0176 mno Ilpunoxennto 3 HaxoauM 3HAYCHHE

kod(pduumenra nsmenansocrtu C, = 0,52.
Hanee, 3Hast cpenHee ;(ﬂ,z U OIpPEJENIUB 10 BBIUUCICHHOMY 3HadyeHuto C, QyHKIUIO (p(CV)
HaxoJuM ¢ nomo1usto [Ipuiioxenus 5, 3HaueHHE CpEegHETO ;( :
Xo = Xn2 -9(C,)=8132-0,715 = 5814 s* / cex
[To monmy4ennbM mapametpam (Q=5814 cM>/cek 1 C, = 0,52) B 00BbIMHOM MOPSIAKE, UCTIOIB3YsI

Tabnuily  opamHar ramma-pacnpeneneHus  (IIpunmokenmel), CTpoMM  BEpXHIOO  YacTh
pacripeesieHusi — yceueHHoe pacnpeneneHue (puc.6). Kak ciemyer u3 puc.6, aHaauTH4ecKas

KpHBasi XOPOILIO COOTBETCTBYET AIMIUPUYECKUM TOUKAM.
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Tabmuia 7

MaxkcumanbHbIe pacxo/ibl BOABI BECEHHETO MOJIOBObS p. benoii y .Y b

Xi FO,Z[ Xi

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

Cpennee 6094
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Tabmuma 8
Pacyer mapameTpoB yc€UeHHOT0 TaMMa-pacipeiesIieH!s o JaHHBIM HaOJII0AeHH 3a
MaKCHMaJIbHBIMU pacxoJiaMu BoJbI p. benoit y . Ya

B yOnIBaroneM nopsiike

Xi Xil X w2 Lg Xi/ X n2

M3/cex rong

16200 1882 1,992 0,29929
13800 1916 1,697 0,22968
13000 1914 1,599 0,20385
12400 1899 1,525 0,18327
11500 1927 1,414 0,15045
11400 1947 1,402 0,14674
11200 1926 1,377 0,13893
10170 1888 1,251 0,09726

9820 1923 1,208 0,08207

9660 1919 1,188 0,07482

8580 1957 1,178 0,07115

9540 1902 1,173 0,06930

8760 1946 1,077 0,03222

8630 1880 1,060 0,02531

8420 1929 1,035 0,01494

8320 1948 1,023 0,00988

8180 1963 1,006 0,00260

8040 1887 0,989 1,99520= -0,00480
7960 1903 0,979 1,99078=-0,00922
7560 1943 0,930 1,96848=-0,03152
7250 1942 0,892 1,95036=-0,04964
7220 1889 0,888 1,94841=-0,05159
7100 1959 0,873 1,94101=-0,05899
7070 1964 0,869 1,93902=-0,06098
7020 1892 0,863 1,93601=-0,06399
6900 1932 0,849 1,92891=-0,07109
6880 1949 0,846 1,92737=-0,07263
6800 1941 0,836 1,92221=-0,07779
6500 1894 0,799 1,90255=-0,09745
6160 1908 0,758 1,87967=-0,12033
6160 1912 0,758 1,87967=-0,12033
6120 1922 0,753 1,87680=-0,12320
6080 1879 0,748 1,87390=-0,12610
6040 1917 0,743 1,87099=-0,12610
6000 1925 0,738 1,86806=-0,13194
6000 1898 0,738 1,86806=-0,13194
5930 1878 0,729 1,86273=-0,13727
5860 1951 0,721 1,85794=-0,14206
5770 1913 0,710 1,85126=-0,14874
5740 1886 0,706 1,84880=-0,15120
5740 1897 0,706 1,84880=-0,15120
5590 1920 0,687 1,83696=-0,16304
5590 1901 0,687 1,83698=-0,16304

>, 349660

-0.75733
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Puc.6 CoBMelICHHBIE KpUBBIE pACIPEAEICHUS BEPOATHOCTEM NPEBBIIIEHUS MaKCHUMAaJIbHbBIX
pacxolloB BeCEHHEro mosioBobs p.bemnoit y r.Your (1878-1964 rr.). l'amma pacnpenenenue: 1 —

MOJTHOE; 2 —yCEYEHHOE.

5. lIpuMep pacueTa BHYyTPUI0I0BOIr0 pacnpenaejeHusi CTOKa MeTO0M KOMIIOHOBKH
JJIS JIeT MAJIOBOTHOM ¥ OYeHb MAJIOBOJTHOM rpagaui BOAHOCTH.

Pacuer BHYTpHUromoBOro pacmpeneiaeHus CTOKa METOJOM KOMIIOHOBKHM IPOM3BOJUTCS B
COOTBETCTBUHU C TpeOOBaHUSAMH, M3NIOKEHHBIMH B pazgene 9. Hwmke maercs mpumep pacuera
3TUM METOJOM AJs p. YHXka - I. MakapbeB 3a pacyeTHbId O7-J€THUM NEPUOJA CTOKOBBIX
U3MEPEeHUH Ui JIeT MajJOBOJHOM M OYEeHb MaJOBOAHOHM rpamgauuii BogHocTH. B Tabm. 9-12
MIPUBOAATCS PE3YJbTATHI pPACUETa, XapaKTEPHbIE Il OTACIbHBIX €r0 ITANOB.

B T1abn. 9 pmaHel pe3ydabTaThl pacueTa CyMM MeECSYHOro cToka BOABl (XQivec) 32
BOJIOXO3SIMCTBEHHBIN IO/, JUMHUTHPYIOIIME TEPUOJ, CE30H W MecAll sl KOHKPETHBIX
MaJIOBOJIHBIX U OYEHb MAJIOBOJHBIX JIET.

Hannpie Tabn. 10 geMOHCTPUPYIOT pacdeT aOCOMOTHOTO (B OOBEMHBIX €IUHMIAX) H
oTHocuTenbHOro (B % ot obbema croka 3a BI') pacnpenenenus pedyHoro croka IO
BOJIOXO31ICTBEHHBIM NIEPUOAAM U CE30HAM B rObl MAJIOBOJAHON U OYEHb MAJIOBOJIHON Tpajaiui
(rpynm) BOJHOCTH.

B 1a61. 10 npuBeaeH pacueT BHYTPUCE30HHOTO paclpeeieHus PeUHOro cToKa (XQj yec) MO

mecsam (Qj yec) HA TPUMEpE TUMHUTHPYIOIIETO Ce30HA. AHAIOTUYHBIM 00pPa30M BBITIONHSIOTCS
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pacdeTsl BHyTPUCE30HHOIO paclpeiesieHus: CTOKa JJIsl JPYTUX BOJOXO3SIMICTBEHHBIX MIEPHUOJIOB, B
yacTHOCTH i1 Henumutupyronmx nepuoga (HII) u cesoma (HC). PesynwsTaThl pacdera
BHYTPUCE30HHOTO OTHOCHUTENBHOTO (B % OT CE30HHOI0) pachpeiesieHUs MECSYHOrO PEYHOro
CTOKa JIJIsl MaJIOBOJTHOW TPYIIIBI BOAHOCTH CE30HOB JAaHbI B Tabmuie 11.

B ocHoBy pacuera mosjoxkeHbl oTHocuTelbHbIE (B % OT oObeMa ctoka 3a BI') nanubie o
MEXCe30HHOM (Tabi1.9) U BHYTPHUCE30HHOM paclpeneieHusx cToka (manHbie Tadm. 10 m 11 ), a
Takke aHanoruunble AanHblie A HII u HC u nnsg npyrux rpajganuii BOOZHOCTH, B YaCTHOCTH,
JUIsL TPYIIBI OUYE€Hb MAJIOBOJHBIX JIET. 3HA4YEHMs CTOKA 3a BOJOXO34MCTBEHHBIN rox 75 u 95%-
HOM BEPOSTHOCTH MPEBBIIICHUS, ONPECICHBI IO COOTBETCTBYIONIECH KPUBOM 00ECIIEYCHHOCTH.

Tabmauma 9
Pacuer cymm mecsiaHOTO cTOKA BOABI (Z Q) \ec) 3@ BOAOXO3SMCTBEHHBIN T'0OJT, TUMUTUPYIOIIHE

nepuona, CE30H U MECAL IJIA KOHKPETHBIX MAJIOBOAHBIX U OYCHb MaJIOBOJIHBIX JIET

Ne B P,% Bonoxossiicteen Jlumutupyromuit JlumuTupyromuit JInmutupyromuit
HOPSIAK Hblit rox (BT), nepuop (JIII), cesoH (JIC), mecsn (JIM)
e V-1l VII-111 X1-1
yOBIBaH
nst
BI' | ZQ; K| JII | 2Q; | Kiw | JIC | 2Q;i | Ky IM | 2Q; | K

Mec BT Mec Mec Mec

46 67,8 | 1950 | 1548 | 0,82 | 1947 | 449 | 0,66 | 1916 | 141 | 0,80 | 1960 | 28,1 | 0,88

51 -48 -17 -61

47 69,3 | 1948 | 1526 | 0,80 | 1943 | 445 | 0,66 | 1943 | 135 | 0,77 | 1955 | 27,8 | 0,36
-49 -44 -44 -56

48 70,8 | 1933 | 1522 | 0,80 | 1932 | 442 | 0,65 | 1939 | 132 | 0,75 | 1947 | 27,7 | 0,85
-34 -33 -40 -48

57 84,1 | 1930 | 1414 | 0,74 | 1933 | 370 | 0,55 | 1906 | 119 | 0,68 | 1937 | 25,6 | 0,79

-31 -34 -07 -38

58 85,6 | 1951 | 1357 | 0,72 | 1941 | 366 | 0,54 | 1907 | 117 | 0,67 | 1911 | 24,6 | 0,75
-52 -42 -08 -12

59 87,2 | 1907 | 1340 | 0,71 | 1937 | 364 | 0,54 | 1908 | 117 | 0,67 | 1910 | 24,5 | 0,76
-08 -38 -09 -11

64 94,5 | 1910 | 1205 | 0,64 | 1901 | 265 | 0,39 | 1941 | 89,4 | 0,51 | 1951 | 19,7 | 0,61

-11 -02 -42 -52

65 96,0 | 196 | 119 | 0,6 | 194 | 265 | 0,3 | 195 | 86, | 0,4 | 194 | 18,5 | 0,57
0- 1 3 4- 9 1- 8 9 |4-45
61 45 52
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66 97,5 | 1897 | 1156 | 0,61 | 1949 | 253 | 0,37 | 1944 | 83,2 | 0,47 | 1938 | 17,6 | 0,54
-98 -50 -45 -39
67 99,0 | 1937 | 955 | 0,50 | 1951 | 247 | 0,37 | 1949 | 77,0 | 0,44 | 1949 | 156 | 0,48
-38 -52 -50 -50
Q 3a BCe 67 JeT 1896 676 176 32,5
To ke , B % ot 00beMa 100 35,6 9,3 1,7
cToka 3a BI'
Tab6muna 10

Pacuer abcontoTHOrO (B 00BEMHBIX €IMHHULIAX ) U OTHOCUTENHHOTO (B % OT 00beMa cToka 3a BI')

MEXCE30HHOT'0 pacipeiesieHHs PEYHOT0 CTOKA B TObI MaJIOBOTHOM M OY€Hb MAJIOBOHOM

rpajgauuii (rpymi) BOAHOCTH

Bonoxossai | Mecaust Cpennue I'pynna BogHOCTH
CTBEHHbBIE MHOTOJIETHHE (rpamanus BEpOSATHOCTEH MPEBBILLICHUS)
MEePUObI U 3HAa4YEHU cToka 3a BI'
CE30HBI YQivec | B%oOT ManoBoanas OUYEHb MAJIOBOIHAs
00beMa | ¥Qjyec | B % OT YQivec | B%oOT
CTOKa o0Bbema o0Bbema
3a BI' CTOKa 3a CTOKA 3a
BT BI'
BI' V-1l 1896 100 1460 100 1155 100
HIIT IV-VI 1220 64,4 1049 71,9 878 76,0
JIIT VII-11 676 35,6 411 28,1 277 24,0
HC VII-XI 500 26,3 283 19,3 182 15,8
JIC XI-1 176 9,3 128 8,8 94,8 8,2

BapuanTt pacuera ¢ yueToM CTOKa JIMMUTHPYIOLIETO Mecsa (MUHUMaIbHOTO MECSYHOTO

CTOKA) 3aJJaHHOW BepOsATHOCTH TpeBbiieHus (75% 1 95%)

JIM | 32,5 1,7 26,5 1,8 20,0 1,7
Ocranpusie | XII-1, 11 143 7,6 102 7,0 74,8 6,5
mecannl JIC
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Tabmuma 11
PacueTr BHYTpHCE30HHOTO pacrpeeeHus pedHoro croka (XQ;j yec) M0 MecsuaM (Qj yec)

Ha MMpUMepe JUMHTUPYIOIIETO Ce30Ha

Ne JInmutupyromuii cezoH (JIC)
B JIC ZQi mec 1 2 3 4
nopsiake 32 JIC | Qiwec | MeCH | Qiyec | MeCA | Qinec | Mec | Qivec | Mec
yObIBaHU i} i} ST A11
S
CE30HHO
ro CTOKa
46 1916- 1405 | 386 | XIl | 375 | Il | 33,6 I 30,8 I
17

47 1943- 1351 | 34,8 I 34,6 I 33,8 | XIlI | 319 | I
44

48 1939- 1323 | 56,8 | Xl | 29,4 I 232 | Il | 229 I
40

o1 1912- 1279 | 37,2 | Xl | 34,3 I 28,2 | Il | 28,2 I
13

52 1946- 126,1 | 423 | Xl | 28,4 I 28,0 I 27,4 | 1
47

53 1955- 1251 | 39,1 | XII | 29,2 I 290 | I | 278 I
56

58 1907- 117,4 | 325 | Il | 30,1 I 28,0 I 26,8 | Xll
08

59 1908- 117,2 | 32,0 | I | 289 | XII | 28,8 I 27,5 I
09

64 1941- 89,4 257 | XII | 23,6 I 20,1 I 20,0 | 1N
42

65 1951- 86,8 24,1 I 22,3 I 20,7 | XII | 19,7 | I
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52
66 1944- 83,2 252 | 1l | 20,0 I 19,5 I 18,5 | Xl
45
67 1949- 77,0 245 | XII | 20,0 | 1l | 16,9 I 15,6 I
50
Hroro no rpymnmne 2549 779 | XII- | 630 | XII- | 588 | XII- | 553 | XlI-
15 1 2 4
I-1 1-8 1-9 I-4
-1 11-6 -5 11-10
I1-5 -7 I1-6 I1-4
IIpunsroe 100 30,6 | XI | 24,7 | 1l | 23,0 I 21,7 I

pacripesieiecHue B
%
OT CE30HHOTO

CTOKa

Tabmuma 12
BryTpucezonnoe otHocuTeNnbHOE (B % OT CE30HHOTO) pacmpenesieHne MECSYHOTO PEYHOTO

CTOKa JIsI MAJIOBOJAHOM T'PYIIITBI BOAHOCTH CE30HOB

Hemumurtupyrommuin Henumurupyronuit ce3oH JIumutupyomuii ce30H
Mepuo.I (HC) (JIC)
(HIT)

IV [V | VI |HII | VI| VI |IX| X |XI|HC|XI]| I I i | JIC

27, | 57, | 15, | 100 | 27, | 16,7 | 12, | 25, | 17, | 10 | 30, | 23, | 21, | 24, | 100
2 7 1 0 9 15190 6 0 7 7

6. [IpuMep pacueTa BHYTPUI00BOI0 pacnpeaejeHUusi CTOKAa METOI0M PeaibHOr0 roaa
Pacuer BHyTpUrogoBOro pacrnpeneneHusi CTOKa METOJAOM PEalbHOrO T'OJa BBIIOJHEH HA
npumepe p. YUyasiM — nrr. bamaxta mo JaHHBIM O CPEIHEMECSYHBIX pacxofax BOJBI 3a
pacuetHblii nepuon ¢ 1940 mo 1980 rr. OH mnpousBeneH B COOTBETCTBUU C METOAMKOM,
U3JI0KEHHOM B paznene 9 nanHbix Meroanueckux pexomeHaanui. PaccMoTpuM OCHOBHBIE

JTaIbl 3TOI'0 pacyeTa:
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1. Ha3znawaroTcst pacdeTHbIE BOJOXO3SMCTBEHHBIE MEPUOJbI M COCTABIISIETCS MaTpuila
CpPEIHEMECSYHBIX PAacX0J0B BOJABI MO BOAOXO3SICTBEHHBIM TrofaM (Tabi.13), HaunHaomuMes ¢
anpens (IV) - nepsoro Mecsia HenuMuTupyrotiero neproaa (HIT).

2. Ilo naHHBIM Tabn. 13 paccUMTHIBAIOTCS CYMMBI CPEIHEMECSYHBIX PACXOJO0B BOJIBI
(2Qy) IS KakI0ro Ha3HAUYEHHOTO BOIOXO3siicTBeHHOro roma (BIY) m BXoagmmx B HEro
MEepPUOJIOB U CE30HOB, a UMEHHO i Henumutupyomero nepuona (HII), numutupyromero
nepuoaa (JIIT), numutupyromero cezona (JIC), Hemumutupytomiero cezona (HC). Otu nanubie, a
TakK€ aHAJIOTMYHbIE CBEJEHUs [UIsl HA3HAYEHHOIro JuMHUTHpyomero wecaua (JIM)
3anuceiBatoTes Ui Becex BT B pabouyio TabmuIly, COKpaIleHHBIH BapHaHT KOTOPOW MpHUBEICH
Huke (tabn. 14). Ha ocHoBe maHHBIX TaOn. 14 paccYMTHIBAIOTCS CPEAHEMECSYHBIC 3HAUCHUS
pacxo/ioB BOJBI IyTEM JEJIECHHUS CYyMM PacXoOJ0B COOTBETCTBYIOLIUX MEPUOJOB WM CE30HOB Ha
YUCJIO BXOJAIIMX B HHUX MECSLEB. Pe3ynbTaThl pacyeToOB 3alMCBHIBAIOTCS B AHAJTOTHMYHYIO
tabmuiy (tadm. 15).

3. Ha ocHoBe naHHbIX Ta0x1. 15 cocraBnsiercs TabiauIa paHKHUPOBAHHBIX B YOBIBAIOIIEM
MOPSIIKE CYMM CPEJHEMECAYHBIX PACXOAOB BOABI IS Ka)XJOTO PACUYETHOIO BHYTPUTOJIOBOIO
NEpHOJIa U CE30HA, a TAKXKE NI 3HAYCHHMI CPETHEMECAUYHBIX PacXO0/0B BOJbI JIUMUTHPYIOLIETO
Mecsinia. B Tabmmie 16 mpuBeneHBl B KadyecTBE WLIIOCTPAIMHM CKAa3aHHOTO HEKOTOphIE U3
YIIOMSIHYTBIX paHkupoBaHHBIX AaHHbIX Mg BT, JIIT u JIC. [To nanubM Tabm. 17 ams Kaxmaoro
pacyeTHOro BHYTPUIOJOBOTO IEpuoAa M Ce30Ha, a Takke miud JIM ¢ moMompr MeETOIOB,
U3JIO’KEHHBIX B pa3/iesie  HAcTOAIUX MeToauuecKux peKoOMeHIalui, mo10upaercss pacueTHas
aHAJIUTUYECKass KpHUBasi BEPOSTHOCTEW TMPEBBIIICHUS. OJTa KpUBash HUCIHOJIb3YEeTCS Kak s
peueHus NpsMOU 3a1a4y — ONPEIEICHUS paCYeTHOW BEIMYMHBI CTOKA 33JaHHON BEPOSTHOCTH
NpPEBBIIICHNS,, TaK W OOpaTHOM 3adauyud — ONPENENIEHUsS BEPOATHOCTH TPEBBIIICHUS TIO0
W3BECTHOMY 3HAUEHHMIO CTOKA pPacCMaTPUBAEMOIr0 PACYETHOIO BOJOXO3SMCTBEHHOIO IEpPUOJA
WJIK ce30Ha (MecsIia).

4. C y4eToM MOPOTOBBIX 3HAUYEHUU BEPOSITHOCTH IPEBBIIICHUSI CTOKA, MPUBEJACHHBIX B
pazgene 9 HacTosmUx MeETOAMYECKUX PEKOMEHIAIM, paHXKUPOBAHHBIE PSAIbI CTOKA 3a
KOHKpETHBIE BOJOXO3SHCTBEHHBIE TOJbI pa30MUBAIOTCS HA IMATh TPYII BOJHOCTH — OYEHBb
MHOT'OBOJIHYIO, MHOTOBOJIHYIO, CPEIHIOI0 1O BOJHOCTH, MAajOBOJIHYI0O M OYE€Hb MaJOBOJHYIO.
JIist xaxI0# Tpymimmbl BOJHOCTH CO37aeTcs TaOiauia ¢ JAaHHBIMH O BEPOSTHOCTH TPEBBINICHUS
crora 3a BI', JIII, JIC, JIM kaxaoro u3 BOJOXO3SMCTBEHHBIX TI'OJI0OB, BXOASIIMX B PACUETHYIO
IPYIIy BOAHOCTH. 3HAYEHUS BEPOSTHOCTH MPEBBIIICHUS CPEIHEMECAYHOIO CTOKa 3a
koHkpetHsiid BI', JIIT, JIC u JIM omnpenenstorcest 0 COOTBETCTBYIOLIEH KPUBOM 00eCIIeueHHOCTH.

JUis HarJsIAHOCTH CKa3aHHOTO B TaOiy. 18 mpuBeneHbI 3HAUCHHS] BEPOSITHOCTEH HPEBBIIICHHS
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croka 3a BI', JIII, JIC u JIM kaxgoro m3 BOJOXO3SMCTBEHHBIX I'OJIOB, BXOISIIIMX B OYECHb
MAaJIOBOJIHYIO TPYIITY BOAHOCTH (¢ o0ecnieueHHOCThIo cToka 3a BI' 6onee 83,3%).

5. Mo dopmyne paznena 9, mpUHIATONH ANisi OOBEKTUBHOTO BBIOOpA XapaKTEPHOTO IO
BOJHOCTH BOJIOXO3SIMICTBEHHOI'O I'0Jla, [0 3HAYEHUSIM BEPOSITHOCTEM MpEBbILIEHU cTOKA 3a BI,
JIIL, JIC u JIM, npousBeaensl pacuetsl AP% mis xaxpaoro BI', Bxopasiiero B rpyrimy O4Y€Hb
MaJIOBOAHEIX JieT. OKa3anock, 4To HauMeHblee 3Hauenne AP% csoricteenHo 1945-46 BI'. Otot
BI' u npuHsT B KauecTBe MOACIHN ISl XapaKTEPUCTUKU BHYTPUTOJOBOIO paCHpeesieHUusl CTOKa

BEPOSATHOCTHIO MpeBbIIeHus 95% (tabmn. 18).
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Pacxoan! BoabI (M3 / ¢) p. YyabiM— nrr. banaxra 3a KOHKpeTHbIe MecsIlIbI OT/IeJIbHBIX BOJ0X035liCTBEHHBIX I'010B

Taonuua 13

BI Mecsinbl BOI0X03IHCTBEHHOIO I0/1a

AV \/ VI VIl VI I X X XI X1 [ [ 1
1940 - 41 18,0 43,0 41,0 19,0 9,00 12,0 11,0 8,00 5,00 1,00 1,00 1,00
1941 - 42 13,0 61,0 114,0 48,0 26,0 14,0 10,0 7,00 3,00 2,00 2,00 2,00
1942 - 43 8,0 40,0 74,0 35,0 16,0 15,0 12,0 8,00 4,00 3,00 2,00 2,00
1960 -61 8,00 38,0 76,0 33,0 20,0 16,0 11,0 5.00 4,00 3,00 2,00 3,00
1961 - 62 22,0 55,0 57,0 26,0 17,0 21,0 12,0 7,00 5,00 3,00 2,00 4,00
1962 - 63 15,0 78,0 54,0 22,0 13,0 9,00 14,0 5,00 4,00 2,00 2,00 3,00
1977 -78 20,0 57,0 50,0 22,0 11,0 18,0 14,0 7,00 3,00 3,00 2,00 2,00
1978 - 79 13,0 47,0 58,0 20,0 15,0 11,0 10,0 5,00 4,00 3,00 2,00 2,00
1979 - 80 5,00 59,0 89,0 26,0 13,0 17,0 11,0 7,00 5,00 3,00 1,00 2,00
Cpennee u3 12,825 | 53,775 | 65,875 | 27,375 | 16,725 | 14,875 | 12,575 6,375 3,950 2,325 1,600 2,050
Bcex 40 BT
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Tabnuua 14

CymMMBI cpeiHeMecSIMHBIX Pacxo10B BoAbI p. UyasivM— nrt. bajaxra 3a Bog0X0351iiCTBeHHbIE EPHO/IbI, Ce30HbI M MeCHll KOHKpeTHbIX BI'

Nen /m BT, IV-111 HIL, 1V-VI JIL, VII-I11 JIC, X1-111 HC, VII-X JIM, |1
1 170 102 68 17 51 1
2 302 188 114 16 98 2
3 219 122 97 19 78 2
21 219 122 97 17 80 2
22 231 134 97 21 76 2
23 221 147 74 16 58 2
38 209 127 82 17 65 2
39 190 118 72 16 56 2
40 239 154 85 18 67 2
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Tabmuma 15

CpennemecsiyHbie pacxo bl BoAbI p. YUynsiM— nirT. banmaxTta 3a BO1I0X035HCTBEHHBIE TIEPHOIBI, CE30HBI U MECSIl KOHKPETHBIX BI'

Nen /m BT, 1V-111 HIL, 1V-VI JHIL, VII-I11 JIC, X1-111 HC, VII-X JIM, |1
1 14,2 34,0 7,56 3,40 12,8 1,00
2 25,2 62,7 12,7 3,20 24,5 2,00
3 18,2 40,7 10,8 3,80 19,5 2,00
21 18,2 40,7 10,8 3,40 20,0 2,00
22 19,2 447 10,8 4,20 19,0 2,00
23 18,4 49,0 8,22 3,20 14,5 2,00
38 17,4 42,3 9,11 3,40 16,2 2,00
39 15,8 39,3 8,00 3,20 14,0 2,00
40 19,9 51,3 9,44 3,60 16,8 1,00
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PanxupoBaHHbIE B TOPAIKE YOBIBAaHUS PAIBI CYMM CPEIHEMECAYHBIX pacXo 0B BobI p. UynsiM— nrt. banaxTa

3a BOJOXO035IMCTBEHHBIE TIEPUOIbI, CE30HBI U MeCAI] KOHKpPETHbIX BI'

Tabnuua 16

BL, V-1 HI, [V-VI JI, V-1 JIC, X1-111 HC, VII-X JIM, 11

Bl >Qu BI >Qu Bl >Qu Bl >Qu BI >Qu BI =Qu
1946 308 1966 208 1946 152 1946 40,0 1946 122 1941 2,00
1941 302 1941 188 1972 143 1926 30,0 1972 122 1942 2,00
1959 292 1969 183 1954 135 1954 25,0 1954 110 1946 2,00
1960 219 1950 127 1947 83,0 1921 16,0 1967 67,0 1974 2,00
1942 219 1977 127 1967 82,0 1978 16,0 1975 67,0 1975 2,00
1975 215 1948 126 1977 82,0 1957 15,0 1979 67,0 1977 2,00
1951 160 1968 87,0 1968 61,0 1923 10,0 1968 55,0 1940 1,00
1968 148 1967 83,0 1974 58,0 1946 9,00 1974 44,0 1943 1,00
1945 117 1945 72,0 1945 45,0 1925 9,00 1945 36,0 1079 1,00
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Tabauua 17

BepositHocTn nipeBbilieHns ctoka p. Yynsim— nrt. banaxta 3a konkpetrasie BI', JITI, JIC u JIM kaxaoro u3 Bo10X03SIMICTBEHHBIX T'OJA0B, BXOISIINX B

IpyMIy OY€Hb MAJIOBOIHBIX JIET

Pacuernslii KonkpeTHbie BO10X0351iICTBEHHBIE I'O/bI
NEePHOJ 1950 1978 1957 1963 1943 1940 1974 1967 1951 1968 1945
BI' 73,17 75,61 78,05 80,49 82,93 85,37 87,80 90,24 92,68 95,12 97,56
JIHT 73,17 78,05 70,73 68,29 87,80 85,37 95,12 53,66 90,24 92,68 97,56
JIC 90,24 53,66 56,10 31,71 92,68 36,59 70,73 58,54 87,80 85,37 97,56
JIM 80,49 58,54 73,17 36,59 95,12 92,68 51,22 68,29 85,37 70,73 87,89
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Tabauua 18

OtnocutenbHOE (B % OT cToka 3a BI') BHyTpUrogoBoe pacnpeieeHne MeCI4HOTO U Ce30HHOTO cToKa p. UynsiM— nirT. banaxrta, onpeneneHHoe mo

MOJICJIA CTOKA BBIOPAHHOTO 1O KPUTEPHIO (

) XapakTepHOTO OYE€Hb MasloBoAHOTO 1945 rona

Exnnnna Mecsnbl BOI0X03IMCTBEHHOI'0 To1a BI HII JII JIC HC
U3MepeHnst v \/ VI VIl VI | X X XI X1 | [ 1
M/ C 154 | 324 | 13,7 | 10,2 8,5 6,0 6,0 2,6 1,7 1,7 0,9 0,9 | 100,0 | 61,5 | 38,5 7,8 30,7
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7. Ilpumep pacuera BHYTPUTOA0BOI0 pacnpeaeeHusi CTOKAa METOI0M CpPeITHero

pacnpeaejjeHus CTOKa 3a roabl XapaKTePHbIX rpa;[aulm BOJHOCTH

Pacuer BHYTpUTro0BOro pactpeaeseHusi CTOKa METOJIOM CPEIHETO paclpeeeHUs] CTOKa
3a TOABI XapaKTEPHBIX I'paJalyii BOJHOCTHU BBINOIHEH HA npuMepe p. OneHEk—MecTH. SponbrH
[0 JAaHHBIM O CPEIHEMECAUYHBIX pacxojax BOJblI 3a pacueTHbIM mepuon ¢ 1937 mo 1984 rr. B
COOTBETCTBUU C METOAUKOMU, U3TI0KEHHOU B pazzene 9 naHHbix MeToan4YecKuX peKOMEHIAIHM.
PaccMOTpUM OCHOBHBIE ATAIlbl 3TOTO pacyera:

1. Ha ocHOBe aHanu3a JaHHBIX O CPEIHEMECSYHBIX pacxoJax BOABI 32 BECh
paccMaTpuBaeMblii pacueTHBI NEPUOJ M Jpyroi MHGOpMalMK Ha3HAYaeTCs MEPBBIA MecCsIl
BOJIOXO3SIICTBEHHOTO TOfla (Maif) U COCTABIISIETCS MATPUIla MECSIYHBIX 0OBEMOB CTOKA BOJBI 11O
BOJIOXO3SIMCTBEHHBIM rofam (Tadsm. 19).

2. C yd4eToM TMOpPOrOBBIX 3HAYECHHH BEPOSTHOCTU TMPEBBILICHUS, NPUHATHIX B
COOTBETCTBUU C PEKOMEHIAIUSMHU paszena 9, psa MOAyIbHBIX KO3(PQHUIMEHTOB CTOKa (WK
CaMoro CTOKa) 3a BOJIOXO3SIICTBEHHBIE TOJABI pa30MBaeTCs HA MATh TPYII BOAHOCTH — OYCHB
MHOTOBOJIHYIO (1), MHOTOBOJIHYIO (2), CpeIHIO0 TI0 BOAHOCTH (3), MaioBOAHYIO (4 ) U OueHb
MajoBosiHYIO (5). C 3TOH LENbI0 PACCUMTHIBAIOTCS W PAHKUPYIOTCS B YOBIBAIOUIEM IOPSIKE
MOJYJIbHBIE KO3(PPUIIMEHTH CTOKa (MM CaMH 3HA4YeHHsI CTOKAa) KOHKpeTHbIX BI, mis HHX
OTIPEACISAIOTCS 3HAYCHUS HMIUPHUECKON OOECHeUeHHOCTH W 10 TPUHATHIM TOPOTOBBIM
3HAYEHUSIM BEPOSTHOCTH IIPEBBILICHUS TPOU3BOAUTCS OTHECEHUE Kaxaoro BI' k onHON nx msaru
yKa3aHHBIX Tpymi BogHocTH (Tadu. 20).

3. JIns KaXaoW W3 MATH TPy BOJAHOCTH CO3AaeTcs paboyas Tabmuia ¢ JaHHBIMH 00
o0beMax CTOKa BOZABI 3a Kaxkiaeli u3 1 2 mecsneB Bcex BI, BXo AmMX B 3Ty Tpymnmy.
PaccuuThIBaroTCs A1 KaXJI0ro Mecsa cpeHue apudMeTnueckue 3Ha4eHHs CToka 3a Bce BI,
BXOJSIIME B PacCMAaTPUBAEMYIO Ipynmy BOAHOCTH. [Io 3TUM cpeaHMM MECSYHBIM 3HAYECHUSIM
IyTeEM HMX CyMMHp O BHUA 3a Bce 12 mecsaueB BI' ompenensercs ux ronosas cymma. Ilyrem
MOCJIEIOBATEIBHOTO JCJICHUSI CPEIHUX MECSYHBIX 3HAYECHUN Ha 3Ty CyMMY OMNPEIETSIOTCS HX
JOJIM OT TOAOBOTO CTOKAa, KOTOphIE OOBIYHO BBIpAXKAIOTCA B MPOLEHTaX. OJTU JOJIM WIH
MIPOLICHTHBIE OTHOLIEHUS] NMPUHHUMAIOTCS B KA4e€CTBE PACUYETHOI'O CPEIHETO OTHOCHUTEIBHOI'O
pactpeneneHus croka 3a BI' s paccmarpuBaeMoil IpyIIbl XapaKTEPHBIX IO BOJHOCTH JIET,
HarpuMep — JJIE OYeHb MaJIOBOAHBIX JieT. Pe3ynbrarbl pacuera CpelHEro OTHOCHUTEIHbHOIO
BHYTPUIOZIOBOTO PACHPENEICHUsI CTOKA I KaXIOW M3 5 XapaKTEepHBIX I'PYII BOJHOCTU IO
paccMatpuBaeMor peke mpuBeaeHbl B Ta0n. 21. Jlisg cpaBHEHHS B ATOM TaOJMIE MTOMEIIECHBI
TaK)Ke OTHOCUTEIIbHBIE 3HAUEHHSI MECSUYHOI'O CTOKa, paccunTanHble ajsi Bcex 47 BI' pacuerHoro

MHOT'OJICTHCTO MNepruoaa.

79



4. 3Has 3HaueHHUE CTOKA BOJbI 3a BI' 3a1aHHOI BEPOSITHOCTH MPEBBIICHUS U TTPOLICHTHOE
pacrpezielieHue MECAYHOIO0 CTOKa COOTBETCTBYIOIIEH TPyNIbl BOJHOCTH, JIETKO pacCUUTaTh
(myTeM HX NEpeMHOXEHHMS W JeieHus npousBeneHuss Ha 100) pacmpeneneHue CToka B

aOCOJTIOTHBIX €AMHUIIAX €ro u3MepeHus (00beMax CTOKa, pacXxo/1ax BOABI MIIM B MM CJIOSI BOJIBI).
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O0beMbl cToKa BOABbI (KY0. kM) p. OsieHék — mecTH. CyxaHa 3a KOHKPeTHbIE MecsilIbl OT/IeJIbHBIX BOJ0X035lCTBEHHBIX I'0/10B

Tabmuma 19

BI Mecsinbl BOI0X03IHCTBEHHOI0 Io/la BI
Vv Vi Vil VI IX X XI X1l I [ I 1V
1937-38 2,196 11,483 | 1,085 7,151 5,625 0,699 0,180 0,041 0,011 0,004 0,003 0,002 28,478
1938-39 4,285 11,042 | 3,000 1,369 3,525 0,814 0,166 0,025 0,010 0,010 0,010 0,009 24,264
1939-40 0,027 13,012 | 3,803 2,676 1,677 0,284 0,071 0,022 0,016 0,006 0,004 0,002 21,601
1940-41 1,034 18,170 | 3,402 3,589 1,436 0,195 0,061 0,015 0,005 0,002 0,001 0,001 27,908
1961-62 0,142 12,493 | 7,312 4,473 2,773 0,897 0,145 0,050 0,012 0,006 0,005 0,004 28,314
1962-63 0,024 15,396 | 4,875 0,597 1,013 0,220 0,046 0,012 0,010 0,006 0,005 0,004 22,210
1963-64 0,536 8,476 1,888 1,114 0,886 0,343 0,070 0,022 0,008 0,003 0,002 0,001 13,350
1965-66 2,812 11,716 | 3,803 2,614 2,955 0,544 0,035 0,014 0,005 0,004 0,003 0,004 24,509
1980-81 0,016 13,660 | 3,455 2,705 2,001 0,605 0,142 0,033 0,019 0,018 0,021 0,021 22,697
1982-93 2,946 9,150 2,070 0,276 1,394 0,541 0,086 0,043 0,019 0,012 0,005 0,002 16,545
1983-84 0,119 13,893 | 5,250 1,971 3,447 1,232 0,212 0,042 0,020 0,011 0,008 0,005 26,212
1984-85 1,626 10,549 | 2,349 1,928 3,525 0,426 0,149 0,070 0,022 0,010 0,008 0,011 20,674
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Taomuma 20

PaB,Z[G.HGHI/IG BOI[OXOSHﬁCTBGHHBIX I'0J0B Ha 5 XAapPaKTCPHBIX TPyl BOAHOCTH IO 3HAYCHUAM BepOHTHOCTGﬁ MPCBLILMICHUA TOAOBOT'O CTOKA

p. Onenéxk — mectH. CyxaHa

XpoHoJsioru4ecKkue psabl

PankupoBaHHbIE PAIbI

BonoxossiictBennsblii | MoayabHblii | DMIHMpHYecKasi I'pynna | Bonoxo3siictBenHbldi | MoayabHblil | DMIupudecKkas I'pynna
roj K03ppuuueHT | OOecre4eHHOCT | BOAHOCTH roj k03¢ puumeHT | 00eCre4YeHHOCTh | BOAHOCTH
b
1937 -38 1,343 6,250 1 1973 - 74 1,416 2,083 1
1938 - 39 1,144 31,250 2 1974 - 75 1,383 4,167 1
1939 -40 1,018 47,917 3 1937 -38 1,343 6,250 1
1940 - 41 1,316 10,417 1 1961 - 62 1,335 8,333 1
1941 - 42 1,044 45,833 3 1940 - 41 1,316 10,417 1
1942 - 43 1,078 37,500 3 1944 — 45 1,290 12,500 1
1943 - 44 0,954 62,500 3 1968 - 69 1,283 14,583 1
1944 — 45 1,290 12,500 1 1949 - 50 1,265 16,667 1
1945 - 46 0,916 68,750 4 1982 - 83 1,236 18,750 2
1947 - 48 0,575 97,750 5 1970-71 1,225 20,833 2
1952 - 53 0,957 60,417 3 1966 — 67 1,104 33,333 2
1953 - 54 0,665 85,417 5 1948 - 49 1,088 35,417 3
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1967 - 68 1,149 29,167 1977 -78 0,934 64,583 3
1968 - 69 1,283 14,587 1975-76 0,919 66,667 4
1975-76 0,919 66,667 1978 - 80 0,785 81,250 4
1976 - 77 0,867 70,833 1981 - 82 0,780 83,333 5
1983 - 84 0,975 58,333 1956 - 57 0,437 97,917 5
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Ta6muma 21

Cpeanue oTHocuTe/bHBIE (B % 0T cTOKa 32 BI') BHYTPHUIOA0BBIE pacnpeaeeHUus MeCAYHOr0 cTOKA BoAbI p. Osenék —mecTH. CyxaHa

34 XapaKTEpPHbIC 10 BOAHOCTHU IPyIIbl J€T

I'pynna Mecsinbl BOI0X03IHCTBEHHOI0 Io/la Yucao
BOJHOCTH \ VI VI VIII X X Xl XI1 I I 1 AV BI's
rpymnme
1 - Ouenn 3,876 | 48,047 | 22,217 | 12,716 | 10,472 1,995 0,447 0,132 0,048 0,019 0,014 0,015 8
MHOTOBOJTHAS
2 -Muoro - | 10,404 | 49,819 | 17,065 | 7,970 | 11,324 | 2,719 0,456 0,119 0,047 0,027 0,024 0,025 8
BOJIHAs
3 - CpenHss 6,761 | 51,250 | 17,096 | 10,069 | 11,333 | 2,695 0,506 0,146 0,056 0,032 0,029 0,027 15
10 BOJHOCTHU
4 -Mamo—- | 12,719 | 49,959 | 13,229 | 12,640 | 9,122 1,645 0,453 0,127 0,050 0,026 0,019 0,012 8
BOJIHAS
5 - Ouenp 6,516 | 62,750 | 11,617 | 5,365 9,574 3,253 0,548 0,196 0,084 0,041 0,030 0,027 8
MaJIOBOJIHAS
Cpennsis 3a 7,679 | 51,250 | 17,113 | 10,134 | 10,631 | 2,446 0,479 0,140 0,055 0,028 0,023 0,022 47

BCE TrOJIbI
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Ipuioxenue b
Taoauna 1
OpauHATE KPUBBIX TpEXIapaMEeTPHUECKOTO TaMMa-paclpeleIeHus
C.H. Kpunikoro 1 M.®. Menkens

P,% Cv
0.1 | 0.2 | 0.3 | 0.4
Cs=-Cv

0.001 1.38 1.71 1.90 1.76
0.01 1.35 1.64 1.82 1.73
0.03 1.32 1.60 1.78 1.72
0.05 1.31 1.58 1.76 1.71
0.1 1.29 1.55 1.73 1.70
0.3 1.26 1.50 1.67 1.67
0.5 1.25 1.47 1.64 1.66
1 1.22 1.43 1.59 1.64
3 1.18 1.36 1.51 1.59
5 1.16 1.32 1.46 1.56
10 1.13 1.25 1.37 1.49
20 1.08 1.17 1.26 1.39
25 1.07 1.14 1.22 1.33
30 1.05 1.11 1.18 1.28
40 1.03 1.06 1.10 1.17
50 1.00 1.01 1.02 1.05
60 0.976 0.956 0.941 0.924
70 0.949 0.899 0.850 0.782
75 0.933 0.868 0.798 0.703
80 0.916 0.832 0.740 0.617
90 0.871 0.736 0.587 0.412
95 0.833 0.657 0.466 0.275
97 0.808 0.606 0.394 0.204
99 0.760 0.510 0.274 0.108
99.5 0.734 0.459 0.218 0.072
99.7 0.715 0.425 0.184 0.053
99.9 0.679 0.359 0.128 0.028




P,% Cv

0.1 0.2 | 0.3 0.4

Cs=-0,5Cv

0.001 1,39 1,76 2,02 2,11
0.01 1,36 1,68 1,93 2,03
0.03 1,33 1,63 1,87 1,98
0.05 1,32 1,61 1,84 1,98
0.1 1,30 1,58 1,80 1,96
0.3 1,27 1,52 1,73 1,86
0.5 1,25 1,49 1,69 1,83
1 1,23 1,45 1,64 1,77
3 1,19 1,37 1,53 1,67
5 1,16 1,32 1,47 1,61
10 1,13 1,25 1,38 1,51
20 1,08 1,17 1,26 1,37
25 1,07 1,14 1,21 1,31
30 1,05 1,11 1,17 1,25
40 1,03 1,06 1,09 1,14
50 1,00 1,00 1,01 1,03
60 0,975 0,952 0,932 0,910
70 0,948 0,897 0,844 0,780
75 0,933 0,866 0,795 0,708
80 0,916 0,831 0,740 0,629
90 0,871 0,739 0,597 0,435
95 0,834 0,663 0,484 0,301
97 0,810 0,615 0,415 0,230
99 0,764 0,525 0,299 0,128
99.5 0,739 0,476 0,243 0,089
99.7 0,721 0,444 0,208 0,068
99.9 0,686 0,381 0,150 0,038
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P,% Cv
0.1 0.2 | 0.3 0.4 0.5
Cs=0

0.001 1,41 1,81 2,15 2,38 2,42
0.01 1,37 1,72 2,03 2,25 2,33
0.03 1,34 1,67 1,96 2,18 2,27
0.05 1,33 1,64 1,93 2,15 2,24
0.1 1,31 1,60 1,88 2,09 2,20
0.3 1,27 1,54 1,79 2,00 2,12
0.5 1,26 1,51 1,74 1,95 2,08
1 1,23 1,46 1,68 1,87 2,01
3 1,19 1,37 1,56 1,73 1,88
5 1,16 1,33 1,49 1,65 1,80
10 1,13 1,26 1,39 1,52 1,66
20 1,08 1,17 1,26 1,36 1,47
25 1,07 1,14 1,21 1,29 1,39
30 1,05 1,11 1,16 1,23 1,31
40 1,03 1,05 1,08 1,12 1,16
50 1,00 1,00 1,00 1,01 1,01
60 0,975 0,949 0,923 0,895 0,855
70 0,947 0,894 0,838 0,775 0,690
75 0,932 0,864 0,792 0,709 0,603
80 0,916 0,830 0,740 0,637 0,511
90 0,872 0,742 0,606 0,459 0,305
95 0,835 0,670 0,501 0,331 0,182
97 0,812 0,624 0,436 0,261 0,125
99 0,768 0,540 0,326 0,156 0,055
99.5 0,743 0,494 0,271 0,112 0,033
99.7 0,726 0,464 0,237 0,088 0,023
99.9 0,693 0,405 0,178 0,053 0,010
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Cv

P% 0.1 0.2 0.3 04 | 05 0.6 0.7
Cs=0.5Cv
0.001 1.42 1.87 2.29 2.66 2.94 3.08 3.00
0.01 1.38 1.76 2.13 2.47 2.74 291 2.89
0.03 1.35 1.71 2.05 2.37 2.64 2.81 2.83
0.05 1.34 1.68 2.01 2.32 2.58 2.76 2.79
0.1 131 1.63 1.95 2.25 2.50 2.69 2.74
0.3 1.28 1.56 1.85 2.12 2.36 2.55 2.64
0.5 1.26 1.53 1.79 2.05 2.28 2.48 2.59
1.0 1.24 1.48 1.72 1.95 2.17 2.37 2.50
3 1.19 1.38 1.58 1.78 1.97 2.16 2.33
5 1.17 1.33 151 1.68 1.86 2.03 2.22
10 1.13 1.26 1.39 1.53 1.67 1.83 2.01
20 1.08 1.17 1.25 1.35 1.44 1.56 1.70
25 1.07 1.13 1.20 1.27 1.35 1.45 1.56
30 1.05 1.10 1.16 1.21 1.27 1.34 1.42
40 1.02 1.05 1.07 1.10 1.12 1.15 1.16
50 0.999 0.997 0.993 0.988 0.980 0.962 0.920
60 0.974 0.946 0.915 0.881 0.839 0.780 0.690
70 0.947 0.882 0.834 0.769 0.693 0.596 0.476
75 0.932 0.862 0.789 0.709 0.615 0.503 0.376
80 0.915 0.829 0.740 0.643 0.533 0.409 0.282
90 0.872 0.744 0.615 0.480 0.343 0.215 0.115
95 0.837 0.676 0.517 0.362 0.221 0.113 0.047
97 0.814 0.633 0.458 0.295 0.160 0.070 0.024
99 0.772 0.554 0.354 0.189 0.080 0.025 0.006
99.5 0.748 0.511 0.302 0.144 0.051 0.013 0.002
99.7 0.732 0.482 0.269 0.117 0.037 0.008 0.001
99.9 0.700 0.428 0.210 0.076 0.019 0.003 0
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P%

Cv

00| 01 ] 02] 03] 04|05 ] 06|07 ]| 08]09]10

Cs=Cv
0.001 1 146 194 246 297 347 394 436 473 506 535
0.01 1 138 181 226 270 315 357 395 431 464 492
0.03 1 135 174 215 256 297 337 374 409 441 469
0.05 1 134 171 210 249 289 327 364 398 429 458
0.1 1 132 167 203 240 277 313 348 3.82 413 442
0.3 1 128 159 191 223 256 289 321 353 384 414
0.5 1 127 155 184 215 246 277 3.08 338 369 399
1.0 1 124 149 176 203 230 259 288 316 346 3.75
3 1 1.19 139 160 182 204 227 250 275 301 329
5 1 117 134 152 170 190 210 230 253 276 3.02
10 1 113 126 140 154 168 183 199 216 235 255
20 1 1.08 117 125 134 142 151 160 170 180 1.90
25 1 1.07 113 120 126 133 139 146 152 159 164
30 1 1.05 110 115 120 124 129 133 137 139 140
40 1 1.02 104 106 108 1.09 110 1.10 1.080 1.050 0.995
50 1 0998 0.993 0.985 0.972 0.954 0.928 0.891 0.836 0.760 0.665
60 1 0973 0943 0.909 0.870 0.824 0.768 0.698 0.613 0.512 0.406
70 1 0946 0.890 0.830 0.764 0.692 0.609 0.515 0.413 0.309 0.215
75 1 0932 0.861 0.787 0.708 0.622 0.528 0.426 0.321 0.224 0.144
80 1 0915 0.829 0.740 0.648 0.549 0.445 0.338 0.237 0.151 0.088
90 1 0873 0.748 0.623 0.500 0.378 0.264 0.165 0.092 0.045 0.019
95 1 0838 0.683 0.533 0.392 0.263 0.157 0.081 0.036 0.013 0.004
97 1 0816 0.642 0.478 0.329 0.202 0.107 0.048 0.018 0.005 0.001
99 1 0775 0568 0.383 0.229 0.115 0.047 0.015 0.004 0.001 0.1
99.5 1 0752 0528 0.335 0.182 0.081 0.028 0.008 0.002 0.2 0.3
99.7 1 0737 0502 0.303 0.154 0.062 0.019 0.004 0.001 0.9 0.1
99.9 1 0.707 0.451 0.247 0.108 0.036 0.008 0.001 210° 0.1 0.2
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P%

Cv

1.1 | 12 | 13 | 14 | 15 | 16 | 1.7 | 18 [ 19 | 20

Cs=Cv

0.001

0.01

0.03

0.05

0.1

0.3

0.5

1.0

10

20

25

30

40

50

60

70

75

80

90

95

97

99

99.5

99.7

99.9

558 576 59 6.02 6.12 6.2 6.26 632 636 64

516 534 546 558 568 576 582 588 592 596
494 516 529 542 551 558 565 570 574 578
483 506 520 532 542 549 556 562 567 572
469 492 506 518 529 537 544 549 554 558
444 474 492 506 516 524 531 536 542 546
429 458 475 491 502 511 518 524 528 532
406 436 455 472 484 494 50 507 512 516
359 392 414 433 446 458 468 476 484 492
331 363 384 402 416 428 44 450 46 4.69
278 303 326 346 364 256 394 405 415 425
200 210 22 232 244 166 267 280 292 3.03
168 169 170 170 168 096 161 156 151 146
139 134 126 117 107 038 084 072 060 045
0916 0808 0.72 060 050 015 028 020 011 0.04
0559 0446 034 026 020 0.0/5 0.105 0.07 004 0.01

0.306 0.216 0.19 013 010 0.025 0.055 0.035 0.015 0
0.141 0.085 0.06 0.045 0.035 0.005 0.015 0.01 0 0
0.086 0.046 0.025 0.02 0.01 0 0 0 0 0
0.047 0.023 0.015 0.005 0 0 0 0 0 0
0.007 0.002 0 0 0 0 0 0 0 0
0.001 3*10* 0 0 0 0 0 0 0 0
0.0003 6*10° 0 0 0 0 0 0 0 0
2*10° 5*10° 0 0 0 0 0 0 0 0
5%10° 6*107 0 0 0 0 0 0 0 0
2*10° 2*107 0 0 0 0 0 0 0 0
1*107 7*10° 0 0 0 0 0 0 0 0
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P %

Cv
0.1 0.2 0.3 0.4 0.5 06 | 07 | 08 | 09 [ 10 | 11 | 12 | 13 | 14 | 15
Cs=1.5Cv
0.01 1.47 2.01 2.63 3.30 4.03 4.81 5.64 6.50 7.41 8.39 9.41 10.4 11.5 12.7 13.9
0.01 1.40 1.86 2.38 2.94 3.55 4.19 4.88 5.61 6.38 7.19 8.03 8.92 0.83 10.8 11.8
0.03 1.37 1.79 2.26 2.76 3.30 3.88 4.50 5.14 5.82 6.56 7.33 8.13 8.96 9.80 10.7
0.05 1.32 1.75 2.20 2.68 3.18 3.73 4.31 4.93 5.58 6.26 6.95 7.67 8.43 9.22 10.1
0.1 1.33 1.70 2.11 2.54 3.02 3.52 4.06 4.62 5.22 5.84 6.50 7.18 7.88 8.61 9.38
0.3 1.29 1.61 1.97 2.34 2.74 3.17 3.62 4.10 4.61 5.14 5.72 6.32 6.95 7.60 8.25
0.5 1.27 1.57 1.90 2.24 2.61 3.00 3.41 3.85 431 4.80 5.32 5.87 6.44 7.04 7.66
1.0 1.24 1.51 1.79 2.09 2.42 2.76 3.11 3.49 3.89 4.30 4.74 5.21 5.70 6.24 6.78
3 1.19 1.40 1.62 1.85 2.09 2.34 2.60 2.88 3.16 3.46 3.78 4.12 4.48 4.86 5.27
5 1.17 1.35 1.53 1.72 1.92 2.13 2.34 2.57 2.80 3.03 3.28 3.55 3.83 4.12 4.44
10 1.13 1.26 1.40 1.54 1.68 1.82 1.97 2.11 2.26 2.41 2.56 2.71 2.86 3.00 3.13
20 1.08 1.16 1.25 1.32 1.40 1.47 1.54 1.61 1.67 1.72 1.76 1.80 1.82 1.83 1.83
25 1.07 1.13 1.19 1.25 1.30 1.35 1.39 1.43 1.46 1.48 1.49 1.49 1.48 1.46 1.43
30 1.05 1.10 1.14 1.18 1.21 1.24 1.27 1.28 1.28 1.28 1.26 1.24 1.20 1.16 1.10
40 1.02 1.04 1.06 1.06 1.06 1.06 1.05 1.03 0994 0952 0901 0.840 0.766 0692 0.622
50 0.998 0990 0977 0958 0934 0902 0862 0814 0756 0.690 0618 0541 0.463 0.388 0.320
60 0972 0940 0903 0.860 0.812 0.757 0695 0627 0553 0475 0398 0324 0253 0.193 0.142
70 0.946 0.888 0826 0.760 0.690 0.616 0538 0457 0376 0.298 0228 0.168 0.118 0.079 0.051
75 0931 0860 0785 0.708 0.630 0545 0460 0377 0297 0223 0161 0111 0.072 0.045 0.027
80 0915 0829 0741 0652 0562 0472 0384 0299 0223 0.156 0150 0.067 0.039 022  0.012
90 0.874 0751 0632 0518 0409 0.310 0222 0148 0.092 0.053 0028 0014 0.006 0.003 0.001
95 0.840 0689 0548 0419 0.305 0207 0130 0.074 0.038 0.018 0008 0.003 0.001 0.310* 0.210°
97 0.819 0651 0498 0363 0.247 0.155 0088 0.045 0.020 0.008 0.003 0.001 0.310° 0.810° 0.310"
99 0.780 0581 0410 0.268 0.160 0.084 0038 0.015 0.005 0.001 0410° 0.110° 0.410* 0.810° 0.210°
995 | 0758 0545 0.366 0223 0.122 0.057 0.023 0.008 0.002 0.510° 0.110° 0.110* 0.910° 0.610° 0.210°
99,7 | 0744 0520 0.337 0205 0.108 0.043 0.016 0005 0.001 0.210° 0.510* 0.410* 0.110° 0.410° 0.810'
99,9 0.714 0474 0.284 0152 0.066 0.024 0.007 0.001 0.3 10° 0.410* 0.610° 0.1 10° 0.210° 0.310" 0.210°
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P%

Cv

00| 01 ] 02] 03] 04]05] 06|07 ]| 08]09] 10

Cs=2Cv
0.001 1 149 209 282 368 467 578 703 840 989 115
0.01 1 142 192 252 320 398 485 581 6.85 798 921
0.03 1 138 183 236 29 364 439 522 611 7.08 8.11
0.05 1 136 179 229 285 348 418 495 577 6.66 7.60
0.10 1 134 173 219 270 327 387 456 530 6.08 691
0.30 1 130 164 202 245 291 342 396 455 516 581
0.5 1 128 159 194 232 274 320 368 419 474 530
1.0 1 125 152 182 216 251 289 329 371 415 460
3.0 1 120 141 164 187 213 239 266 294 321 351
5.0 1 117 135 154 174 194 215 236 257 278 3.00
10 1 113 126 140 154 167 180 194 206 219 230
20 1 108 116 124 131 138 144 150 154 158 161
25 1 106 113 118 123 128 131 134 137 138 139
30 1 105 109 113 116 119 121 122 122 122 120
40 1 102 104 105 105 104 1.03 1.01 0.984 0.955 0.916
50 1 0.997 0.986 0.970 0.948 0.918 0.886 0.846 0.800 0.748 0.693
60 1 0.972 0.938 0.898 0.852 0.803 0.748 0.692 0.632 0.568 0.511
70 1 0.945 0.886 0.823 0.760 0.691 0.622 0.552 0.488 0.424 0.357
75 1 0.931 0.858 0.784 0.708 0.634 0.556 0.489 0.416 0.352 0.288
80 1 0.915 0.830 0.745 0.656 0.574 0.496 0.419 0.352 0.280 0.223
90 1 0.873 0.754 0.640 0.532 0436 0.352 0.272 0.208 0.154 0.150
95 1 0.842 0.696 0.565 0.448 0.342 0.256 0.181 0.120 0.082 0.051
97 1 0.821 0.660 0.517 0.392 0.288 0.202 0.139 0.088 0.046 0.030
99 1 0.782 0.594 0.436 0.304 0.206 0.130 0.076 0.040 0.019 0.010
99.5 1 0.761 0.560 0.394 0.269 0.166 0.099 0.054 0.027 0.012 0.005
99.7 1 0.748 0.537 0.374 0.240 0.144 0.082 0.042 0.019 0.008 0.003
99.9 1 0.719 0.492 0.319 0.192 0.107 0.052 0.027 0.008 0.004 0.001
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P%

Cv

1.1 | 12 | 13 | 14 | 15 | 16 | 1.7 | 18 [ 19 | 20

Cs=2Cv
0001 | 132 151 172 193 216 239 262 286 313 344
001 | 105 118 132 147 164 182 202 222 244 266
003 | 920 103 116 129 143 156 170 185 200 214
005 | 861 965 108 119 131 142 155 167 180 194
010 | 775 865 960 106 116 125 135 146 158 17.0
030 | 647 710 798 870 950 105 110 119 127 136
05 | 590 650 713 780 842 90 95 101 108 11.4
10 | 505 553 602 655 708 75 8.0 8.6 9.2 0.8
30 | 380 412 442 471 498 52 5.5 5.8 6.2 6.5
50 | 322 340 360 380 39 4.0 4.3 4.5 4.7 5.0
10 240 250 257 264 270 27 2.6 2.6 2.6 2.6
20 162 163 162 161 159 16 16 156 15 2.5
25 139 135 133 131 128 126 124 122 12 118
30 118 114 111 108 1.04 1015 098 095 092 0.89
40 | 0.870 0.830 0770 0.725 0.670 0.625 058 053 048 044
50 | 0.640 0.580 0.520 0.460 0.405 0.355 0.310 0.265 0.23 0.20
60 | 0.450 0.390 0.334 0.283 0.234 0.190 0.160 0.130 0.105 0.085
70 | 0.300 0.250 0.203 0.155 0.120 0.090 0.070 0.060 0.05 0.045
75 | 0241 0.193 0.146 0.106 0.077 0.060 0.050 0.040 0.03 0.025
80 | 0.175 0.130 0.094 0.065 0.046 0.035 0.027 0.020 0.015 0.01
90 | 0.074 0.049 0.030 0.016 0.009 0.005 0.004 0.003 0.002 0.001
95 | 0.030 0.016 0.009 0.004 0.002 0.001 0.0002 810° 510° 2107
97 | 0.016 0.008 0.004 0.002 0.001 210* 810° 510° 210° 510°
99 | 0.005 0.002 0.001 210* 810° 510> 210° 110° 510° 110°
99.5 | 0.002 0.001 210* 510° 210° 510° 110° 0 0 0
99.7 | 0.001 310* 810° 210° 110> 110° 0 0 0 0
99.9 | 210* 410° 110° 510° 110° 0 0 0 0 0
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P%

Cv

01 | 02 [ 03 | 04 | 05 | 06 | 07 | 08 [ 09 | 10

Cs=2.5Cv

0.001

0.01

0.03

0.05

0.1

0.3

0.5

10

20

25

30

40

50

60

70

75

80

90

95

97

99

99,5

99,7

99,9

1.52
1.44
1.40
1.38
1.35
1.30
1.28
1.25
1.20
1.17
1.13
1.08
1.07
1.05
1.02
0.997
0.972
0.945
0.931
0.915
0.875
0.843
0.823
0.784
0.765
0.752
0.727

2.18
1.98
1.88
1.83
1.77
1.66
1.61
1.54
1.42
1.35
1.26
1.16
1.12
1.09
1.04
0.984
0.935
0.885
0.858
0.830
0.757
0.702
0.667
0.606
0.574
0.558
0.513

3.05
2.67
2.48
2.39
2.27
2.08
1.99
1.86
1.65
1.55
1.40
1.23
1.18
1.13
1.04
0.964
0.893
0.822
0.785
0.745
0.648
0.576
0.533
0.459
0.422
0.398
0.353

413 541 6.90
349 445 554
318 400 491
3.04 379 462
285 351 424
255 3.07 3.64
241 287 3.36
221 259  3.00
190 215 242
1.74 195 215
153 166 1.78
130 136 1.14
122 126 1.28
115 117 1.18
1.04 103 1.01
0.938 0.906 0.870
0.847 0.797 0.745
0.758 0.693 0.629
0.712 0.640 0.571
0.663 0.585 0.512
0.549 0.459 0.381
0.467 0.373 0.293
0.420 0.325 0.247
0.341 0.248 0.175
0.303 0.212 0.143
0.278 0.189 0.123
0.235 0.151 0.093

8.61
6.76
5.93
5.54
5.04
4.26
3.90
3.42
2.69
2.35
1.90
1.45
131
1.18
0.989
0.830
0.692
0.567
0.505
0.444
0.310
0.227
0.184
0.120
0.094
0.078
0.055

10.5
8.10
7.02
6.53
5.90
491
4.46
3.87
2.96
2.55
2.01
1.49
1.32
1.18
0.962
0.787
0.639
0.506
0.443
0.381
0.250
0.172
0.134
0.080
0.059
0.047
0.030

12.6
9.55
8.20
7.59
6.80
5.58
5.03
4.32
3.23
2.75
2.12
1.52
1.33
1.17
0.930
0.742
0.586
0.449
0.385
0.324
0.198
0.128
0.095
0.052
0.036
0.028
0.016

14.8
111
9.46
8.72
7.76
6.28
5.63
4.78
3.50
2.94
2.22
1.54
1.33
1.16
0.895
0.695
0.533
0.395
0.332
0.272
0.155
0.093
0.065
0.032
0.020
0.015
0.008
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Cv

P% | 11 | 12 | 13 | 14 | 15 | 16 | 1.7 | 18 | 19 | 20

Cs=2.5Cv

0.001 | 17.2 19.9 226 256 28.7 321 358 39.7 439 48.4

0.01 | 12.8 14.6 164 184 204 225 247 27.0 293 319

0.03 | 10.8 12.2 13.7 15.2 16.8 185  20.2 221 240 260

0.05 | 9.92 11.2 12.5 13.8 15.2 16.7 18.2 19.8 215 23.2

0.1 8.76  9.81 10.9 12.0 13.2 144 157 17.0 18.4 19.8

0.3 7.02 7.78 8.56  9.36 10.2 111 12.0 13.0 141 15.2

0.5 625 689 754 820 888  9.56 10.3 11.0 11.8 12.6

1 5.26  5.73 6.22 6.71 7.20 7.70 820 871 9.22 9.74

3 3.77 404 430 456 481 506 530 554 578 6.01

S) 313 331 348 365 381 3.96 4.1 426 439 452

10 231 239 246 253 259 264 269 273 276 279

20 1.55 1.56 1.56  1.55 154 152 1.50 1.47 1.44 1.41

25 1.32 1.31 1.29 1.27 124 121 1.17 1.14 1.10 1.05

30 114 111 1.08 1.05 1.01 0972 0931 0.888 0.843 0.797

40 | 0.857 0816 0.773 0.729 0.684 0.638 0.592 0.545 0.497 0.447

50 | 0.648 0.600 0.552 0505 0459 0415 0373 0332 0.295 0.259

60 | 0.482 0.432 0.385 0.340 0.298 0.259 0.224 0.191 0.162 0.136

70 | 0344 0.297 0.254 0.215 0.180 0.149 0.122 0.099 0.079 0.062

75 | 0283 0.238 0.199 0.164 0.133 0.107 0.085 0.066 0.051 0.039

80 | 0.226 0.185 0.149 0.119 0.094 0.072 0.055 0.041 0.030 0.022

90 | 0.118 0.089 0.066 0.047 0.033 0.023 0.015 0.010 0.006 0.004

95 | 0.066 0.046 0.030 0.020 0.012 0.008 0.004 0.002 0.001 0.001

97 | 0.044 0.028 0.018 0.011 0.006 0.003 0.002 0.001 410" 210"

99 | 0.019 0.011 0.006 0.003 0.001 0001 310* 110* 410° 210°

995 | 0.011 0.006 0.003 0.001 0.510° 0.210° 0.810* 0.310" 0.110* 0.310°

99,7 [ 0..008 0.004 0.002 0.710° 0.310° 0.110° 0.410° 0.110* 0.310° 0.110°

999 | 0.004 0.001 0.001 0.210° 0.610* 0.210* 0.610° 0.110° 0.410° 0.9 10"
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P%

Cv

00| 01 ] 02] 03] 04| 05] 06|07 ]| 08]09]10

Cs=3Cv
0.001 1 154 229 332 463 624 814 103 127 154 18.2
0.01 1 146 205 283 380 494 626 770 930 11.0 128
0.03 1 141 193 259 342 435 539 658 7.8 919 106
0.05 1 139 188 249 324 409 504 608 721 840 9.65
0.10 1 136 181 235 301 374 456 544 6.38 7.37 841
0.30 1 131 169 212 265 321 382 448 517 588 6.61
0.5 1 128 163 203 248 297 350 406 464 524 584
1.0 1 125 155 190 226 266 3.07 350 396 441 4.87
3.0 1 120 142 166 191 217 243 269 295 321 347
5.0 1 117 136 155 175 195 214 234 252 270 2.88
10 1 113 126 140 152 165 176 187 197 206 215
20 1 1.08 116 123 129 134 138 142 145 147 149
25 1 1.07 112 117 121 124 126 128 128 129 129
30 1 105 109 112 114 115 116 116 115 114 1.13
40 1 102 103 103 103 1.01 0.99 0.972 0.946 0.915 0.883
50 1 0.997 0.981 0.959 0.930 0.898 0.862 0.823 0.783 0.741 0.699
60 1 0.972 0.993 0.890 0.843 0.794 0.745 0.695 0.646 0.597 0.549
70 1 0.945 0.884 0.822 0.758 0.696 0.636 0.578 0.523 0.471 0.422
75 1 0.931 0.858 0.786 0.715 0.647 0.583 0.522 0.465 0.412 0.363
80 1 0.915 0.830 0.748 0.669 0.596 0.528 0.465 0.407 0.354 0.306
90 1 0.876 0.761 0.656 0.563 0.479 0.406 0.341 0.284 0.235 0.193
95 1 0.844 0.708 0.588 0.487 0.400 0.326 0.263 0.210 0.166 0.129
97 1 0.825 0.675 0.548 0.443 0.355 0.282 0.221 0.171 0.131 0.099
99 1 0.486 0.618 0.484 0.369 0.283 0.213 0.158 0.116 0.083 0.058
99.5 1 0.769 0.588 0.446 0.334 0.249 0.182 0.131 0.092 0.064 0.043
99.7 1 0.756 0.568 0.422 0.312 0.228 0.163 0.114 0.079 0.053 0.034
99.9 1 0.732 0.531 0.381 0.273 0.192 0.131 0.088 0.057 0.036 0.022
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P%

Cv

1.1 | 12 | 13 | 14 | 15 | 16 | 1.7 | 18 [ 19 | 20

Cs=3Cv
0001 | 213 245 279 315 353 393 434 478 525 574
001 | 148 168 190 212 235 259 284 31.0 337 365
003 | 121 137 153 170 188 206 224 243 263 284
005 | 110 124 138 152 168 183 199 215 233 251
010 | 949 106 118 130 142 154 167 180 194 208
030 | 737 815 894 975 106 114 123 131 140 148
05 | 647 710 775 841 9.07 974 104 111 118 124
10 | 533 579 626 674 721 768 814 861 9.07 953
30 | 373 398 420 444 467 489 510 531 551 570
50 | 3.05 322 337 352 366 380 392 404 415 426
10 223 230 236 242 247 251 255 258 260 262
20 150 150 150 149 148 146 145 142 140 137
25 128 127 125 123 120 118 115 112 108 1.05
30 1.11 1.08 106 103 0997 0964 0.929 0.892 0.855 0.818
40 | 0.848 0.812 0775 0.736 0.697 0.659 0.620 0581 0.544 0.507
50 | 0.656 0.614 0.572 0531 0.491 0452 0415 0379 0.345 0.313
60 | 0.503 0.459 0.417 0377 0.339 0.304 0.271 0.240 0212 0.186
70 | 0375 0.333 0.293 0257 0224 0.194 0.166 0.142 0.121 0.102
75 | 0.318 0.277 0239 0206 0.176 0.149 0.125 0.105 0.087 0.071
80 | 0.263 0.224 0190 0.160 0.133 0.110 0.090 0.073 0.059 0.047
90 | 0.156 0.126 0.100 0.078 0.061 0.047 0.035 0.026 0.019 0.014
95 | 0.100 0.076 0.057 0.042 0.030 0.022 0.015 0.010 0.007 0.004
97 | 0.073 0.054 0.038 0.027 0.018 0.012 0.008 0.005 0.003 0.002
99 | 0.040 0.027 0.017 0.011 0.007 0.004 0.002 0.001 0.001 410*
99.5 | 0.028 0.018 0.011 0.006 0.004 0.002 0.001 6 10* 3 10* 110"
99.7 | 0.022 0.014 0.008 0.004 0.002 0.001 6 10* 3 10" 1 10* 610°
99.9 | 0.013 0.007 0.004 0.002 0.001 4 10* 2 10* 8 10° 310> 110°
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P%

Cv

01 | 02 [ 03 | 04 | 05 | 06 | 07 | 08 [ 09 | 10

Cs =3.5Cv
0001 | 156 239 359 523 726 965 123 152 182 216
001 | 148 212 299 412 546 694 860 104 123 144
003 | 143 198 271 363 464 58 717 856 100 116
005 | 140 193 258 341 433 538 654 777 9.04 104
0.1 137 184 243 314 393 479 575 677 782 890
0.3 131 171 216 275 336 400 467 536 6.08 6.83
0.5 129 165 207 255 306 362 418 476 535 5097
1 125 157 193 231 271 313 35 400 445 490
3 120 143 168 193 218 243 268 294 319 343
5 117 136 156 175 194 213 231 249 266 283
10 113 126 139 152 163 174 184 193 202 210
20 108 116 122 128 132 136 139 142 144 145
25 1.07 112 116 120 122 124 125 126 126 126
30 105 108 111 113 114 114 114 113 112 111
40 1.02 103 103 102 100 0984 0960 0.935 0.907 0.877
50 0997 0978 0954 0.925 0.892 0.856 0.819 0.781 0.742 0.703
60 0972 0931 0887 0.841 0.793 0.745 0.698 0.652 0.606 0.562
70 0945 0.883 0.821 0.760 0.700 0.643 0.588 0.537 0.488 0.442
75 0931 0858 0.787 0.719 0.654 0.593 0.536 0.482 0.432 0.386
80 0915 0.831 0.751 0.676 0.606 0.541 0.482 0.427 0.377 0.332
90 0.877 0.764 0.664 0576 0.496 0427 0366 0.311 0.263 0.221
95 0.840 0.713 0.600 0.504 0.422 0.351 0.290 0.239 0.195 0.158
97 0.827 0.683 0.563 0.463 0.380 0.309 0.249 0.201 0.160 0.126
99 0.788 0.629 0499 039 0312 0.244 0.186 0.145 0.110 0.082
995 | 0.773 0.601 0.467 0.362 0.280 0.214 0.160 0.121 0.089 0.064
99,7 | 0.759 0.582 0.446 0341 0.260 0.196 0.146 0.106 0.077 0.054
99,9 | 0.737 0548 0.408 0.303 0.224 0.165 0.118 0.083 0.057 0.039
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Cv

P% | 1.1 1.2 1.3 1.4 15 | 16 1.7 1.8 | 19 | 20
Cs =3.5Cv
0.001] 251 289 328 369 412 457 503 551 601 654
001|165 188 211 235 260 286 313 340 368 399
0.03 | 132 148 166 184 202 221 241 261 281 302
005|118 132 147 163 178 194 211 228 245 262
01 | 100 112 124 136 149 161 174 188 201 214
03 | 759 837 917 997 108 116 124 133 141 150
05 | 659 722 78 850 914 979 104 111 118 124
1 |53 58 626 671 716 761 805 849 892 936
3 |367 390 412 434 455 475 495 514 532 550
5 |298 314 328 342 355 367 378 389 399 408
10 | 217 223 229 234 238 242 246 248 251 252
20 | 146 146 146 145 144 143 141 139 137 135
25 | 125 124 122 121 118 116 114 111 0108 1.05
30 | 109 107 104 1.02 0989 0960 00929 0.897 0864 0.831
40 |0.845 0812 0777 0.743 0708 0.673 0638 0.604 0570 0.537
50 |0.664 0.625 0587 0549 0513 0477 0443 0410 0379 0.350
60 |0.520 0.479 0.440 0403 0368 0335 0.303 0274 0247 0.222
70 |0.398 0.358 0.321 0.286 0254 0225 0.199 0.175 0.153 0.134
75 |0.343 0304 0268 023 0206 0180 0.156 0.135 0.116 0.099
80 [0.290 0.253 0219 0.189 0.163 0139 0.118 0.100 0.084 0.070
90 |0.185 0.154 0.127 0.104 0.085 0.069 0.055 0.044 0.035 0.027
95 |0.127 0.101 0.080 0.062 0.048 0037 0.028 0021 0016 0.011
97 |0.098 0.076 0.058 0.044 0.033 0.024 0.018 0.013 0.009 0.006
99 |0.061 0.044 0.032 0022 0016 0011 0.007 0.005 0.003 0.002
99,5 |0.046 0.032 0.022 0.015 0.010 0.006 0.004 0.003 0.002 0.001
99,7 |0.038 0.026 0.017 0.011 0.007 0.004 0.003 0.002 0.001 0510°
99,9 10.026 0.016 0.010 0.006 0.004 0.002 0.001 0.001 0.310° 0.210°
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P%

Cv

00| 01 ] 02] 03] 04|05 ] 06|07 ]| 08]09] 10

Cs=4Cv
0.001 0 159 249 390 5.80 8.5 109 139 172 208 246
0.01 0 150 218 317 443 591 758 941 114 134 155
0.03 0 144 204 28 386 502 630 767 914 107 123
0.05 0 141 197 272 361 463 576 6.96 822 956 110
0.10 0 138 188 253 329 415 507 6.05 7.08 815 9.26
0.30 0 132 174 224 282 344 409 479 550 6.22 6.96
0.5 0 129 167 212 261 313 368 426 485 543 6.03
1.0 0 125 158 194 231 275 317 359 403 447 491
3.0 0 120 144 168 193 218 243 268 292 316 3.39
5.0 0 117 136 156 175 194 212 229 246 262 278
10 0 113 126 139 151 162 172 181 190 198 2.05
20 0 1.08 115 122 127 131 134 137 140 141 142
25 0 1.07 112 116 119 121 123 124 124 124 124
30 0 105 108 111 112 113 113 113 112 111 110
40 0 102 102 102 101 0.99 0.976 0.954 0.929 0.902 0.873
50 0 0.997 0.976 0.950 0.920 0.888 0.853 0.818 0.781 0.744 0.707
60 0 0.972 0.929 0.885 0.839 0.793 0.747 0.702 0.658 0.614 0.572
70 0 0.945 0.883 0.821 0.761 0.704 0.649 0.597 0.548 0.501 0.457
75 0 0.931 0.858 0.788 0.722 0.660 0.601 0.546 0.495 0.448 0.403
80 0 0.915 0.832 0.754 0.681 0.614 0553 0.496 0.443 0.395 0.351
90 0 0.877 0.767 0.671 0.586 0511 0.444 0.384 0.331 0.284 0.243
95 0 0.846 0.719 0.611 0.519 0440 0.372 0.312 0.261 0.217 0.180
97 0 0.829 0.690 0.576 0.481 0.400 0.332 0.274 0.224 0.182 0.147
99 0 0.790 0.638 0.516 0.417 0.336 0.269 0.214 0.168 0.132 0.102
99.5 0 0.776 0.612 0.485 0.386 0.035 0.239 0.186 0.144 0.110 0.083
99.7 0 0.762 0.594 0.466 0.366 0.286 0.221 0.170 0.129 0.097 0.072
99.9 0 0.742 0.561 0.430 0.331 0.252 0.189 0.141 0.104 0.075 0.054
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P%

Cv

1.1 | 12 | 13 | 14 | 15 | 16 | 1.7 | 18 [ 19 | 20

Cs=4Cv
0.001 | 286 328 372 418 466 515 566 618 67.2 728
0.01 179 203 228 254 280 308 336 365 394 424
0.03 140 158 176 194 213 233 253 273 294 315
0.05 124 139 154 170 186 203 219 237 254 272
0.10 104 116 128 140 153 166 179 192 206 219
0.30 | 7.73 8.53 9.31 10.1  10.9 11.7 125 133 142 150
0.5 665 729 791 853 916 979 104 110 117 123
1.0 534 579 622 666 7.09 752 795 837 878 9.19
3.0 3.62 383 404 425 445 464 483 501 518 534
5.0 293 307 321 334 346 357 368 378 387 3.96
10 212 218 224 228 232 236 239 242 244 245
20 1.43 1.44 1.43 1.43 1.42 141 1.39 1.38 1.36 1.33
25 1.23 1.22 1.21 1.19 1.17 1.15 1.13 1.10 1.08 1.05
30 1.08 106 1.04 101 0985 0958 0.929 0.900 0.871 0.841
40 0.843 0.812 0.781 0.748 0.716 0.684 0.652 0.620 0.588 0.558
50 0.670 0.634 0598 0.562 0529 0495 0.464 0.433 0.403 0.375
60 0.532 0.494 0.457 0.421 0.388 0.356 0.327 0.299 0.273 0.249
70 0416 0.377 0.341 0.308 0.277 0.248 0.223 0.199 0.177 0.157
75 0.362 0.325 0.290 0.258 0.230 0.203 0.179 0.158 0.139 0.121
80 0.311 0.274 0.242 0.212 0.185 0.162 0.140 0.122 0.105 0.090
90 0.207 0.176 0.148 0.125 0.104 0.087 0.072 0.060 0.049 0.040
95 0.148 0.121 0.098 0.080 0.064 0.051 0.041 0.032 0.025 0.019
97 0.119 0.095 0.075 0.059 0.046 0.036 0.028 0.021 0.016 0.012
99 0.078 0.060 0.045 0.034 0.025 0.018 0.013 0.009 0.006 0.004
99.5 | 0.062 0.046 0.034 0.024 0.017 0.012 0.008 0.006 0.004 0.003
99.7 | 0.053 0.038 0.027 0.019 0.013 0.009 0.006 0.004 0.003 0.002
99.9 | 0.038 0.026 0.018 0.012 0.008 0.005 0.003 0.002 0.001 0.001
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Cv

P%

01 | 02 [ 03 | 04 | 05 | 06 | 07 | 08 [ 09 | 10

Cs =4.5Cv

0.01 148 226 353 474 636 815 101 122 144 16.7
003 | 144 209 298 407 530 665 809 962 112 12.9
005 | 141 202 282 378 486 603 727 858 995 114
0.1 1.38 192 261 341 430 525 626 731 840 953
0.3 133 176 229 288 352 418 487 558 631 7.06
0.5 1.30 169 215 266 319 374 431 489 548 6.08
1 1.27 1.59 1.97 2.36 2.77 3.19 3.61 4.04 4.47 4,90
3 1.21 144 1.69 193 218 242 266 290 312 3.35
5 1.18 137 156 175 193 210 227 244 259 274
10 1.13 126 1.39 150 160 170 179 188 195 202
20 1.08 115 1.21 126 130 133 136 138 140 141
25 1.06 1.11 1.15 1.18 1.20 1.21 1.22 1.23 1.23 1.23
30 1.05 1.08 1.10 1.11 1.12 1.12 1.12 1.11 1.10 1.09
40 1.02 1.02 1.02 1.01 0989 0.970 0.949 0925 0.899 0.871
50 0.993 0974 0.947 0917 0.885 0.851 0.817 0.782 0.746 0.711
60 0.968 0.928 0.883 0.838 0.793 0.749 0.705 0.663 0.621 0.581
70 0.943 0.882 0.822 0.763 0.708 0.655 0.605 0.557 0.512 0.469
75 0.930 0.858 0.790 0.726 0.666 0.609 0.556 0.506 0.460 0.417
80 0.915 0.833 0.757 0.687 0.622 0.562 0.507 0.456 0.409 0.366
90 0.878 0.771 0.677 059 0523 0458 0.399 0.347 0.301 0.260
95 0.848 0.724 0.620 0.532 0455 0.388 0.330 0.279 0.235 0.197
97 0.831 0.696 0.587 0.495 0.417 0350 0.292 0.242 0.200 0.165
99 0.798 0.648 0.530 0.435 0.355 0.289 0.233 0.187 0.149 0.118
99.5 | 0.781 0.622 0.502 0.405 0.326 0.260 0.206 0.162 0.127 0.098
99.7 | 0.769 0.606 0.483 0.386 0.307 0.242 0.190 0.147 0.113 0.086
99.9 | 0.746 0575 0.449 0.352 0.274 0.211 0.161 0.122 0.091 0.067

102




Cv

P%

11 | 12 | 13 | 14 | 15 | 16 | 1,7 | 18 | 19 | 20

Cs =4.5Cv

0.01 191 218 243 269 296 325 354 384 414 445
003 | 146 165 184 203 222 242 262 283 304 326
005 | 128 144 160 176 192 209 225 243 26.0 2738
0.1 10.7 119 131 143 156 16.9 18.2 195 208 222
0.3 782 860 931 10.2 109 117 125 133 141 14.9
0.5 668 730 788 853 914 976 104 110 116 122
1 533 57 617 661 703 744 785 826 866 9.05
3 357 377 398 418 437 455 473 490 506 522
5 289 301 315 327 339 350 360 369 378 3.86
10 209 214 219 224 228 231 234 237 239 240
20 141 114 141 141 140 1.39 1.38 136 134 132
25 1.22 1.21 1.20 1.18 1.16 1.14 1.12 1.10 1.07 1.05
30 1.07 105 1.03 101 0982 0.957 0.930 0.903 0.876 0.848
40 0.843 0.814 0.783 0.753 0.722 0.692 0.662 0.632 0.602 0.573
50 0.676 0.642 0.607 0.573 0541 0509 0.479 0.449 0421 0.394
60 0.542 0507 0.470 0.436 0.404 0.373 0.345 0.318 0.292 0.269
70 0429 0.394 0.357 0.324 0.294 0.267 0.241 0.218 0.196 0.176
75 0.377 0.343 0.306 0.275 0.247 0.221 0.197 0.176 0.156 0.139
80 0.327 0.294 0.258 0.229 0.203 0.179 0.158 0.138 0.121 0.106
90 0.224 0.195 0.165 0.141 0.120 0.102 0.086 0.073 0.061 0.051
95 0.165 0.140 0.114 0.094 0.077 0.063 0.052 0.042 0.034 0.027
97 0.135 0.113 0.089 0.072 0.058 0.046 0.037 0.029 0.023 0.018
99 0.093 0.075 0.056 0.043 0.033 0.025 0.019 0.014 0.011 0.008
99.5 | 0.075 0.060 0.044 0.033 0.024 0.018 0.013 0.010 0.007 0.005
99.7 | 0.065 0.051 0.036 0.027 0.020 0.014 0.010 0.007 0.005 0.003
99.9 | 0.049 0.038 0.025 0.018 0.013 0.009 0.006 0.004 0.003 0.002
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Cv

P%

01 | 02 [ 03 | 04 | 05 | 06 | 07 | 08 [ 09 | 10

Cs =5Cv
0,001 | 1.67 275 438 6.87 990 1335 17.05 21.15 25.30
0.01 1.54 2.34 3.43 491 6.65 870 10.70 1271 1505 175
003 | 147 215 3.07 423 550 695 843 996 11.60 134
005 | 143 206 287 390 505 624 751 882 1025 117
0.1 1.40 1.95 2.66 3.51 444 5.40 6.43 7.54 8.64 9.73
0.3 1.34 178 231 292 352 422 491 569 641 7.12
0.5 131 170 216 269 321 377 434 493 552 6.10
1 1.27 161 198 238 279 321 365 406 450 4.89
3 1.20 144 1.67 193 217 242 262 288 310 3.32
5 1.17 1.36 1.55 1.74 1.90 2.08 2.22 241 2.54 2.71
10 1.13 126  1.37 149 160 170 179 186 194 2.00
20 1.08 115 121 1.25 130 1.32 134 136 136 1.39
25 1.06 1.11 1.15 1.17 1.20 1.20 1.20 1.22 1.22 1.12
30 1.05 1.08 1.09 1.10 110 111 1.10 1.10 1.09 1.08
40 1.02 1.02 1.01 100 098 097 094 092 090 0.870
50 099 097 094 092 08 08 082 078 075 0.714
60 097 093 088 084 079 075 071 067 0.63 0.588
70 094 088 082 077 071 066 061 056 052 0479
75 093 08 079 073 067 062 056 051 047 0.428
80 091 083 075 069 063 057 052 047 042 0.378
90 088 077 068 061 053 047 041 036 032 0.274
95 084 073 063 055 047 040 034 029 025 0.211
97 082 070 060 051 043 036 031 026 022 0.178
99 078 066 055 045 037 031 025 020 016 0.131
995 | 0.76 063 052 042 034 028 023 018 0.14 0.110
99.7 | 0.75 062 051 041 032 026 021 016 0.12 0.098
999 | 073 059 047 037 029 023 018 014 0.10 0.078

104




Cv

P%

11 | 12 | 13 | 14 | 15 | 16 | 1,7 | 18 | 19 | 20

Cs =5Cv

001 | 200 226 254 283 312 341 371 401 432 46.3
003 | 151 170 188 209 228 248 269 290 311 333
005 | 132 147 163 180 196 213 230 247 265 283
0.1 109 121 133 146 158 171 184 197 210 224
0.3 7.87 8.63 9.40 10.2 11.0 11.7 12.5 13.3 14.1 14.9
0.5 670 730 790 850 912 971 103 109 116 121
1 531 5.73 6.14 6.54 6.97 7.37 1.77 8.16 8.54 8.92
3 353 373 393 410 430 448 465 461 497 512
5 285 298 310 321 333 344 353 362 371 379
10 206 211 216 220 224 228 231 233 235 236
20 140 140 140 139 139 138 137 135 133 1.32
25 1.21 1.20 1.19 1.17 1.16 1.14 1.12 1.10 1.07 1.05
30 1.06 1.04 1.03 100 0981 0957 0.932 0.906 0.880 0.854
40 0.843 0.815 0.786 0.758 0.728 0.699 0.670 0.641 0.613 0.586
50 0.680 0.647 0.614 0584 0551 0520 0.491 0.463 0.435 0.409
60 0.550 0.514 0.480 0.450 0.416 0.387 0.359 0.323 0.308 0.284
70 0.440 0.403 0.369 0.341 0.303 0.281 0.256 0.232 0.211 0.191
75 0.389 0.353 0.319 0.292 0.261 0.235 0.212 0.190 0.171 0.153
80 0.339 0.304 0.272 0.246 0.217 0.193 0.171 0.152 0.135 0.119
90 0.238 0.206 0.178 0.157 0.133 0.114 0.098 0.084 0.071 0.061
95 0.178 0.150 0.126 0.109 0.088 0.073 0.061 0.050 0.042 0.034
97 0.148 0.122 0.101 0.085 0.068 0.055 0.045 0.036 0.029 0.023
99 0.105 0.083 0.066 0.054 0.041 0.032 0.025 0.019 0.015 0.011
99.5 | 0.087 0.067 0.052 0.042 0.031 0.023 0.018 0.013 0.010 0.007
99.7 | 0.076 0.058 0.044 0.035 0.025 0.019 0.014 0.010 0.008 0.006
99.9 | 0.059 0.044 0.032 0.025 0.017 0.012 0.009 0.006 0.004 0.003
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Cv

P%

01 | 02 [ 03 | 04 | 05 | 06 | 07 | 08 [ 09 | 10

Cs =5.5Cv

0.01 1.52 2.41 3.70 5.30 7.12 9.10 11.2 134 15.8 18.2
0.03 1.46 2.20 3.22 443 577 7.21 8.72 10.3 12.0 13.7
0.05 1.43 2.11 3.01 4.07 5.22 6.45 7.74 9.10 10.5 12.0
0.1 1.40 1.99 2.75 3.62 455 5.54 6.56 7.63 8.73 9.87
0.3 1.34 1.81 2.37 2.99 3.64 4,31 4,99 5.70 6.42 7.15
0.5 1.31 1.73 2.21 2.73 3.26 3.81 4.37 4.94 5.52 6.11
1 1.27 1.62 2.00 2.40 2.81 3.21 3.63 4.04 4.46 487
3 1.21 1.45 1.69 1.93 2.17 2.40 2.63 2.86 3.08 3.29
5 1.18 1.37 1.56 1.74 1.91 2.08 2.24 2.39 2.54 2.68
10 1.13 1.26 1.38 1.48 1.58 1.68 1.76 1.84 1.91 1.98
20 1.08 1.15 1.20 1.24 1.28 1.31 1.33 1.36 1.37 1.38
25 1.06 1.11 1.14 1.16 1.18 1.20 1.21 1.21 1.21 1.21
30 1.04 1.07 1.09 1.10 1.10 1.11 1.10 1.10 1.09 1.07
40 1.02 1.02 1.01 0997 0981 0963 0.942 0.920 0.896 0.870
50 0991 0970 0942 00912 0881 0.850 0.817 0.784 0.751 0.717
60 0.967 0.925 0.882 0.838 0.795 0.753 0.711 0.671 0.632 0.594
70 0.943 0.882 0823 0.768 0.715 0.664 0.616 0570 0.527 0.486
75 0.929 0.859 0.794 0.732 0.675 0.621 0570 0522 0.478 0.436
80 0.915 0.835 0.762 0.696 0.634 0.577 0523 0.474 0.429 0.387
90 0.880 0.777 0.689 0.612 0542 0479 0422 0370 0.325 0.284
95 0.852 0.734 0.637 0553 0.479 0413 0355 0.304 0.260 0.222
97 0.835 0.708 0.606 0520 0.444 0.377 0.319 0.269 0.226 0.190
99 0.804 0.664 0555 0.464 0.386 0.319 0.262 0.214 0.175 0.142
995 | 0.788 0.641 0.529 0.437 0.358 0.291 0.236 0.189 0.152 0.121
99.7 | 0.777 0.626 0513 0419 0.340 0.274 0.219 0.174 0.138 0.108
99.9 | 0.757 0599 0.482 0.388 0.309 0.244 0.191 0.148 0.114 0.088
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Cv

P%

11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20

Cs =5.5Cv

0.01 20.8 23.4 26.1 29.0 31.9 34.9 38.0 41.2 44.4 47.6
0.03 15.5 17.4 19.3 21.2 23.2 25.2 27.3 29.4 31.6 33.8
0.05 135 15.0 16.6 18.2 19.9 21.6 23.3 25.0 26.8 28.6
0.1 11.0 12.2 13.4 14.7 16.0 17.3 18.6 19.9 21.2 22.5
0.3 7.90 8.66 9.42 10.2 11.0 11.7 12.5 13.3 14.0 14.8
0.5 6.70 7.29 7.89 8.48 9.07 9.65 10.2 10.8 114 12.0
1 5.28 5.70 6.10 6.51 6.91 7.81 7.68 8.07 8.44 8.81
3 3.49 3.69 3.88 4.07 4.25 4.44 458 4,74 4.89 5.04
5 2.82 2.95 3.07 3.18 3.29 3.40 3.48 3.57 3.65 3.73
10 2.04 2.09 2.14 2.18 2.22 2.26 2.28 2.30 2.32 2.33
20 1.39 1.39 1.39 1.39 1.38 1.37 1.36 1.34 1.33 1.31
25 1.20 1.19 1.18 1.17 1.15 1.13 1.11 1.09 1.07 1.05
30 1.06 1.04 1.02 1.00 0.980 0.957 0.933 0.909 0.884 0.859
40 0.844 0.816 0.789 0.761 0.732 0.703 0.677 0.649 0.622 0.596
50 0.684 0.652 0.620 0.589 0.558 0.526 0501 0.473 0.447 0.422
60 0.557 0522 0488 0456 0.426 0.394 0370 0.344 0.320 0.297
70 0448 0412 0379 0348 0.319 0.289 0.267 0.244 0.223 0.204
75 0.398 0.362 0.330 0.300 0.272 0.243 0.223 0.202 0.183 0.165
80 0.349 0.314 0.283 0.254 0.228 0.200 0.183 0.163 0.146 0.130
90 0.249 0.217 0.189 0.164 0.143 0.121 0.107 0.093 0.080 0.069
95 0.189 0.161 0.136 0.115 0.097 0.079 0.069 0.058 0.049 0.041
97 0.159 0.132 0.110 0.092 0.076 0.060 0.052 0.043 0.035 0.029
99 0.115 0.092 0.074 0.060 0.047 0.036 0.030 0.024 0.019 0.015
995 | 0.096 0.076 0.060 0.047 0.036 0.027 0.022 0.017 0.013 0.010
99.7 | 0.085 0.066 0.051 0.040 0.030 0.022 0.018 0.014 0.010 0.008
99.9 | 0.067 0.051 0.038 0.029 0.021 0.015 0.012 0.009 0.006 0.004

107




Cv

P%

014 | 02 | 03 | 04 | o5 | o6 | 07 | 08 | 09 | 1,0

Cs =6Cv
0,001 | 180 302 520 810 1150 1530 19.30 23.80 28.00
001 | 160 248 375 548 730 939 1150 13.80 16.40 18.8
003 | 152 225 325 454 590 737 890 1053 1230 140
005 | 147 215 3.05 415 525 657 785 926 1070 122
0.1 141 202 280 368 458 554 657 763 879 9.97
0.3 13 183 238 298 364 431 500 566 638 7.18
0.5 132 174 222 273 326 382 438 493 551 6.11
1 129 163 201 240 281 322 363 403 444 485
3 121 145 168 192 214 238 260 282 3.04 3.26
5 118 137 155 173 189 205 220 236 251 266
10 114 126 137 147 15 166 173 182 190 196
20 108 114 119 123 127 130 132 134 136 137
25 107 110 113 116 118 119 120 121 120 120
30 104 107 108 110 110 110 110 109 108 107
40 1.02 102 101 099 098 09 094 092 089 0.870
50 099 097 094 091 08 08 082 079 075 0.720
60 09 092 088 084 08 076 072 068 0.64 0.598
70 094 088 083 077 072 067 063 058 054 0.493
75 093 08 08 074 068 063 058 053 049 0443
80 091 084 077 070 064 058 053 048 044 0.39
90 08 078 070 062 055 049 043 038 033 0.293
95 08 074 065 05 049 043 037 032 027 0.231
97 083 072 062 053 046 039 033 028 024 0.199
99 080 067 057 048 0.4 033 028 023 019 0.151
995 | 0748 065 05 045 037 031 025 020 017 0.129
99.7 | 0.76 064 053 043 036 029 024 019 015 0.117
99 | 075 061 050 040 033 026 021 016 0.2 0.096
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Cv

P%

11 | 12 | 13 | 14 | 15 | 16 | 1,7 | 18 [ 19 | 20

Cs =6Cv

001 | 214 240 268 296 326 357 391 419 451 484
003 | 158 177 196 216 236 256 278 298 320 34.2
005 | 137 152 168 184 201 218 236 252 270 288
0.1 111 123 136 148 160 173 186 199 212 225
0.3 792 867 942 102 109 117 125 130 140 147
0.5 669 728 78 845 904 961 102 107 113 119
1 526 567 607 646 685 724 759 796 835 871
3 346 366 385 403 420 437 451 468 483 497
5 279 292 304 315 325 335 343 353 360 3.68
10 202 207 212 216 220 223 225 228 229 231
20 138 138 138 138 137 136 13 134 132 131
25 120 119 118 116 115 113 111 109 1.07 105
30 1.06 104 102 100 0973 0957 0935 0910 0.887 0.863
40 0.844 0818 0.791 0.764 0.736 0.703 0.684 0.655 0.630 0.604
50 0.688 0.656 0.625 0.594 0.565 0.536 0.511 0.481 0.456 0.432
60 0.562 0.528 0.495 0.464 0.434 0406 0.382 0.353 0.330 0.308
70 0.455 0420 0.387 0.357 0.328 0.302 0.280 0.353 0.233 0.214
75 0406 0371 0.338 0309 0.281 0.25 0.236 0.211 0.192 0.175
80 0357 0323 0.291 0.263 0.237 0.213 0.195 0.172 0.155 0.139
90 0.257 0.226 0.198 0.173 0.152 0.132 0.188 0.100 0.088 0.076
95 0.198 0.169 0.145 0.123 0.105 0.089 0.078 0.064 0.055 0.046
97 0.167 0.141 0.118 0.099 0.083 0.069 0.060 0.048 0.040 0.033
99 0.123 0.100 0.081 0.066 0.053 0.043 0.036 0.027 0.022 0.018
99.5 | 0.104 0.083 0.066 0.053 0.042 0.033 0.027 0.020 0.016 0.012
99.7 | 0.092 0.073 0.057 0.045 0.035 0.027 0.022 0.016 0.013 0.010
99.9 | 0.074 0.057 0.044 0.033 0.025 0.019 0.015 0.011 0.008 0.006
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tana (Xpy - X )/ = (Koo -1)/Cv = D(P,Cs)
(buHOMMANTbHASI KPUBAsl PaCTIPEICTICHUS )

Tabanna2
HopmupoBanHble OTKIIOHEHHUS OT CPEIHETO 3HAUYCHUs OpAMHAT pactpeaenenus [Iupcona I

P%

Cs [001] 01| 10 [ 30 |50 ] 10 | 20 | 25 | 30 | 40 | 50 | 60
4.0 {0500 0.500 0.500 0.500 0.500 0.500 0.500 0.49 049 046 041 031
-3.8 | 0.527 0527 0.526 0526 0526 0.526 0520 052 051 048 042 0.30
-3.6 | 0.556 0.556 0.556 0.556 0.556 0.555 0.550 0.54 0.54 0.49 042 0.28
-3.4 | 0.588 0588 0.588 0.588 0.587 0.586 0.580 0.57 0.55 050 041 0.27
3.2 | 0.625 0.625 0.625 0.625 0.625 0.621 0.610 059 057 051 041 0.25
-3.0 | 0.667 0.667 0.666 0.666 0.665 0.661 0.640 0.62 059 051 040 0.22
2.8 |0.715 0715 0.715 0.714 0711 0.703 0.670 064 0.60 051 0.39 0.20
2.6 |0.770 0.770 0.770 0.766 0.764 0.746 0.700 0.66 0.61 051 0.37 0.17
2.4 {0.835 0.833 0.830 0.826 0.820 0.792 0.720 0.67 0.62 051 0.35 0.7
2.2 {0914 0910 0.905 0.895 0.882 0.842 0.750 0.69 0.64 050 0.33 0.12
2.0 | 1.01 1.00 0.990 0.970 00950 0.900 0.780 0.71 0.64 0.49 0.31 0.09
-1.8 | 111 111 109 106 1.02 0940 0.800 0.72 0.64 048 028 0.05
1.6 | 1.26 124 120 114 110 099 0810 073 0.64 046 025 0.02
1.4 | 141 139 132 123 117 104 0830 073 064 044 022 -0.20
1.2 | 1.68 158 145 133 124 1.08 0840 074 063 042 019 -0.05
1.0 | 192 179 159 142 132 113 0850 073 0.62 039 016 -0.09
0.8 | 223 202 174 152 138 117 0860 073 060 037 013 -0.12
06 | 257 227 188 161 145 120 0850 072 059 034 010 -0.16
04 | 298 254 203 170 152 1.23 0850 071 057 031 007 -0.19
02 | 337 281 218 179 158 126 0850 0.69 055 028 0.03 -0.22
00 | 372 309 233 188 1.64 128 0840 067 052 025 0.00 -0.25
02 | 416 338 247 19 170 130 083 065 050 022 -0.03 -0.28
04 | 461 366 261 204 175 132 082 063 047 019 -007 -0.31
06 | 505 39 275 212 180 133 080 061 044 016 -0.10 -0.34
08 | 550 424 289 218 1.84 134 078 058 041 012 -013 -0.37
10 | 596 453 302 225 188 134 076 055 038 009 -0.16 -0.39
1.2 | 641 481 315 231 192 134 073 052 035 005 -019 -0.42
14 | 687 509 327 237 195 134 071 049 031 002 -022 -0.44
16 | 731 537 339 242 197 133 068 046 028 -0.02 -0.25 -0.46
1.8 | 776 564 350 246 1.99 132 064 042 024 -005 -0.28 -0.48
20 | 821 591 360 251 200 130 061 039 020 -008 -0.31 -0.49
22 | 863 614 368 254 202 127 057 035 016 -0.12 -0.33 -0.50
24 | 900 637 378 260 200 125 052 029 012 -014 -0.35 -0.51
26 | 939 654 386 263 200 121 048 025 0.08 -017 -0.37 -0.51
28 | 977 6.8 396 265 200 118 044 022 0.057 -020 -0.39 -0.51
30 |10.16 7.10 4.05 266 197 113 039 019 0027 -0.22 -0.40 -0.51
32 1055 7.35 411 266 1.96 109 035 0.15 -0.006 -0.25 -041 -0.51
34 | 109 754 418 266 194 106 031 011 -0.036 -0.27 -0.41 -0.50
36 | 11.3 772 424 266 193 103 028 0.064 -0.072 -028 -042 -0.49
38 |11.67 7.97 429 265 190 100 024 0.032 -0.095 -0.30 -0.42 -0.48
40 [12.02 817 434 265 190 096 021 0010 -0.120 -0.31 -0.41 -0.46
42 |1240 838 439 264 188 093 019 -0010 -0.13 -0.31 -0.41 -0.45
44 1276 860 442 263 1.86 091 015 -0.032 -0.15 -0.32 -0.40 -0.44
46 |1312 879 446 262 184 087 013 -0.052 -0.17 -0.32 -0.40 -0.42
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4.8
5.0
5.2
5.4
5.6
5.8
6.0
6.2
6.4

13.51
13.87
14.25
14.60
14.95
15.32
15.67
16.04
16.40

8.96
9.12
9.27
9.42
9.59
9.70
9.84
9.95
10.05

4.50
4.54
4.59
4.62
4.65
4.70
4.70
4.71
4.71

2.60
2.60
2.60
2.60
2.60
2.60
2.60
2.60
2.60

1.81
1.78
1.74
1.70
1.67
1.64
1.60
1.56
1.52

0.82
0.78
0.73
0.67
0.62
0.57
0.51
0.47
0.42

0.10
0.068
0.035

0.02

0.0

-0.02
-0.05
-0.05
-0.05

-0.075
-0.099
-0.120
-0.100
-0.120
-0.140
-0.150
-0.150
-0.150

-0.19
-0.20
-0.21
-0.21
-0.21
-0.21
-0.21
-0.21
-0.21

-0.32
-0.33
-0.30
-0.30
-0.30
-0.30
-0.30
-0.30
-0.30

-0.39
-0.38
-0.37
-0.37
-0.36
-0.35
-0.34
-0.34
-0.33

-0.41
-0.40
-0.38
-0.37
-0.36
-0.35
-0.34
-0.34
-0.39
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[Tponomxenue [punoxenus 2

P% D5y - KOd(-T
CKOIIICH-
HOCTH
Cs 70 75 80 90 95 97 99 99,9 CI)95% S:(X5%+Xg5%
-2500 ) (X509~
X95%)
-40 |-0.120 -0.010 -0.21 -096 -190 -265 -434 -8.17 2.40 -0.93
-3.8 |-0.095 -0.032 -0.24 -1.00 -190 -2.65 -429 -797 2426 -0.91
-3.6 |-0.072 -0.064 -0.28 -1.03 -193 -266 -424 -7.72 2.486 -0.89
-34 |-0036 -0.11 -0.31 -106 -194 -266 -418 -7.54 2527 -0.86
-3.2 |-0.006 -0.15 -035 -1.09 -196 -266 -411 -7.35 2.58 -0.83
-3.0 |(-0.027 -0.19 -039 -113 -197 -266 -405 -7.10 2.64 -0.80
-2.8 |-0.057 -0.22 -044 -118 -200 -265 -3.86 -6.86 2.71 -0.76
-26 |-008 -025 -048 -121 -200 -263 -3.86 -6.54 2.76 -0.71
-2.4 -0.12 -0.29 -052 -125 -200 -260 -3.78 -6.37 2.82 -0.67
-2.2 -0.16 -0.35 -057 -127 -202 -254 -368 -6.14 290 -0.62
-2.0 -0.20 -0.39 -061 -130 -200 -251 -3.60 -5.91 2.95 -0.57
-1.8 -0.24 -042 -064 -132 -199 -246 -350 -564 3.01 -0.51
-1.6 -0.28 -0.46 -068 -1.33 -197 -242 -3.39 -537 3.07 -0.45
-1.4 -0.31 -049 -071 -134 -195 -237 -3.27 -509 3.12 -0.39
-1.2 -0.35 -0.52 -0.73 -1.34 1.92 231 -3.15 -481 3.16 -0.34
-1.0 -0.38 -055 -0.76 -134 -188 -225 -3.02 -453 3.20 -0.27
-0.8 -041 -058 -0.79 -134 -184 -218 -289 -424 3.22 -0.22
-0.6 -0.44 -061 -080 -133 -180 -212 -275 -396 3.25 -0.17
-0.4 -047 -063 -0.82 -132 -1.75 -204 -261 -366 3.27 -0.11
-0.2 -050 -0.65 -083 -130 -1.70 -196 -247 -3.38 3.28 -0.05
0.0 -052 -0.67 -084 -128 -164 -188 -233 -3.09 3.28 0.00
0.2 -055 -069 -08 -126 -158 -1.79 -218 -281 3.28 0.06
0.4 -057 -0.71 -0.8 -123 -152 -1.70 -203 -254 3.27 0.11
0.6 -059 -0.72 -08 -120 -145 -161 -188 -227 3.25 0.17
0.8 -060 -0.73 -08 -1.17 -138 -152 -1.74 -202 3.22 0.22
1.0 -062 -0.73 -08 -1.13 -132 -142 -159 -179 3.20 0.28
1.2 -063 -0.74 -084 -108 -124 -133 -145 -158 3.16 0.34
1.4 -064 -0.73 -083 -104 -117 -123 -132 -139 3.12 0.39
1.6 -064 -0.73 -081 -099 -110 -1.14 -120 -1.24 3.07 0.45
1.8 -064 -0.72 -080 -094 -102 -106 -1.09 -111 3.01 0.51
2.0 -0,64 -0.71 -0.78 -090 -095 -0.97 -0.99 -1.00 2.95 0.57
2.2 -0,64 -0.69 -0.75 -0.842 -0.882 -0.895 -0.905 -0.910 2.89 0.62
2.4 -0,62 -0.67 -0.72 -0.792 -0.820 -0.826 -0.830 -0.833 2.82 0.67
2.6 -0,61 -0.66 -0.70 -0.746 -0.764 -0.766 -0.770 -0.770 2.76 0.72
2.8 -0,60 -0.64 -0.67 -0.703 -0.711 -0.714 -0.715 -0.715 2.71 0.76
3.0 -0,59 -0.62 -0.64 -0.661 -0.665 -0.666 -0.666 -0.667 2.64 0.80
3.2 -0,57 -059 -0.61 -0.621 -0.625 -0.625 -0.625 -0.625 2.59 0.83
3.4 -0,55 -0.57 -0.58 -0.586 -0.587 -0.588 -0.588 -0.588 2.53 0.86
3.6 -054 -054 -055 -0.555 -0.556 -0.556 -0.556 -0.556 2.48 0.89
3.8 -0,51 -0.52 -0.52 -0.526 -0.526 -0.526 -0.526 -0.527 2.43 0.91
4.0 -0,49 -049 -0.50 -0.500 -0.500 -0.500 -0.500 -0.500 2.40 0.92
4.2 -0,47 -0.473 -0.475 -0.476 -0476 -0.476 -0.477 -0477 2.36 0.94
44 |-0,451 -0.454 -0.455 -0.455 -0.455 -0.455 -0.455 -0.455 2.32 0.95
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4.6
4.8
5.0
5.2
5.4
5.6
5.8
6.0
6.2
6.4

113

-0,432
-0,416
-0,399
-0,384
-0,37
-0,36
-0,35
-0,34
-0,34
-0,33

-0.454
-0.416
-0.400
-0.385
-0.37
-0.36
-0.35
-0.34
-0.34
-0.33

-0.435
-0.416
-0.400
-0.385
-0.37
-0.36
-0.35
-0.34
-0.34
-0.33

-0.435
-0.416
-0.400
-0.385
-0.37
-0.36
-0.35
-0.34
-0.34
-0.33

-0.435
-0.416
-0.400
-0.385
-0.37
-0.36
-0.35
-0.34
-0.34
-0.33

-0.435
-0.416
-0.400
-0.385
-0.37
-0.36
-0.35
-0.34
-0.34
-0.33

-0.435
-0.417
-0.400
-0.385
-0.37
-0.36
-0.35
-0.34
-0.34
-0.33

-0.435
-0.417
-0.400
-0.385
-0.37
-0.36
-0.35
-0.34
-0.34
-0.33

2.28
2.23
2.18
2.12
2.07
2.03
1.99
1.94
1.90
1.85

0.97
0.98
0.98
0.98
1.00
1.00
1.00
1.00
1.00
1.00




Taoauma 3

Hcxoaabie JaHHBIE K TOCTPOSHUIO0 HOMOTpaMM it BeraucieHus CS u CV MeTonoM npuOimmKeHHO HauOOIbIIero MPaBaonon00ust Mpu Tpex

CBOOOJTHO HA3HAYAEMBIX MapaMeTpax

Cs=Cv Cs=15Cv Cs=2Cv Cs=25Cv Cs=3Cv

Cv 7\.2 7\./3' 7\.2 7\.!3' 7\.2 7\.!3' 7\.2 7\./3' 7\.2 7\./3
0,10 -0,00219 0,00218 -0,00218 0,00217 -0,00218 0,00217 (-0,00217) | (0,00216) (-0,00216) | (0,00216)
0,15 -0,00498 0,00490 -0,00494 0,00489 -0,00490 0,00487 -0,00486 0,00484 (-0,00482) | (0,00482)
0,20 -0,00897 0,00876 -0,00886 0,00868 -0,00874 0,00863 -0,00863 0,00857 (-0,00853) | (0,00854)
0,25 -0,01433 0,01371 -0,01401 0,01357 -0,01371 0,01343 -0,01344 0,01330 (-0,01315) | (0,01316)
0,30 -0,02117 0,01987 -0,02046 0,01953 -0,01984 0,01925 -0,01928 0,01900 (-0,01875) | (0,01875)
0,35 -0,02971 0,02712 -0.02832 0,02656 -0,02714 0,02605 -0,02614 0,02560 -0,02528 0,02519
0,40 -0,04022 0,03561 -0,03772 0,03466 -0,03567 0,03382 -0,03400 0,03308 -0,03262 0,03242
0,45 -0,05305 0,04529 -0,04879 0,04380 -0,04545 0,04249 -0,04283 0,04137 -0,04076 0,04031
0,50 -0,06860 0,05677 -0,06173 0,05395 -0,05653 0,05204 -0,05265 0,05042 -0,04968 0,04906
0,55 -0,08719 0,06823 -0,07670 0,06508 -0,06897 0,06240 -0,06342 0,06018 -0,05935 0,05835
0,60 -0,10939 0,08145 -0,09300 0,07715 -0,08281 0,07354 -0,07516 0,07060 -0,06975 0,06821
0,65 -0,13563 0,09575 -0,11259 0,09014 -0,09810 0,08539 -0,08784 0,08161 -0,08085 0,07860
0,70 -0,16635 0,11108 -0,13584 0,10388 -0,11490 0,09790 -0,10148 0,09317 -0,09265 0,08947
0,75 -0,20200 0,12735 -0,16098 0,11841 -0,13328 0,11101 -0,11608 0,10563 -0,10513 0,10077
0,80 -0,24296 0,14446 -0,18918 0,13362 -0,15328 0,12467 -0,13164 0,11774 -0,11828 0,11246
0,85 -0,29000 0,16232 -0,22053 0,14944 -0,17496 0,13881 -0,14818 0,13065 -0,13210 0,12451
0,90 -0,34218 0,18081 -0,25530 0,16578 -0,19839 0,15339 -016569 0,14392 -0,14658 0,13686
0,95 -,0,40097 0,19989 -0,29358 0,18259 -0,22361 0,16834 -0,18420 0,15751 -0,16171 0,14950
1,00 -0,46614 0,21933 -0,33552 0,19978 -0,25068 0,18361 -0,20371 0,17137 -0,17749 0,16237
1,05 -0,53779 0,23916 -0,38121 0,21728 -0,27964 0,19916 -0,22424 0,18547 -0,19393 0,17546
1,10 -0,61597 0,25924 -0,43080 0,23505 -0,31055 0,21394 -0,24581 0,19978 -0,21102 0,18872
1,15 -0,70065 0,27950 -0,48428 0,25301 -0,34344 0,23090 -0,26843 0,21426 -0,22877 0,20216
1,20 -0,79160 0,29984 -0,54175 0,27111 -0,37836 0,24601 -0,29212 0,22888 -0,24717 0,21571
1,25 - - -0,60331 0,28930 -0,41635 0,26323 -0,31691 0,24360 -0,26604 0,22938
1,30 - - -0,66895 0,30755 -0,45442 0,27953 -0,34280 0,25842 -0,28507 0,24313
1,35 - - -0,73874 0,32581 -0,49563 0,29587 -0,36994 0,27340 -0,30637 0,25695
1,40 - - -0,81267 0,34405 -0,53808 0,31222 -0,39839 0,28815 -0,32744 0,27081
1,45 - - -0,89078 0,36223 -0,58452 0,32858 -0,42730 0,30316 -0,34920 0,28470
1,50 - - -0,97307 0,38034 -0,63225 0,34490 -0,45781 0,31810 -0,37166 0,29861
1,55 - - -1,05955 0,39835 -0,68220 0,36117 -0,36117 0,33302 -0,39480 0,31252
1,60 - - -1,15022 0,41624 -0,73440 0,37738 -0,37738 0,34792 -0,41865 0,32641
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1,65
1,70
1,75
1,80
1,85
1,90
1,95
2,00

-1,24510
-1,34415
-1,44768
-155479
-1,66636
-1,78209
-1,90196
-2,02597

0,43399
0,45159
0,46904
0,48631
0,50340
0,52031
0,53703
0,55356

-0,78884
-0,87554
-0,90453
-0,96580
-1,02936
-1,09523
-1,16340
-1,23389

0,39351
0,40054
0,42548
0,44130
0,45609
0,47256
0,48799
0,50327

-0,39351
-0,40054
-0,42548
-0,44130
-0,45609
-0,47256
-0,48799
-0,50327

0,36277
0,37756
0,39229
0,40695
0,42152
0,43599
0,46038
0,46466

-0,44321
-0,46850
-0,49451
-0,52130
-0,54877
-0,57792
-0,60604
-0,63584

0,34029
0,35412
0,36791
0,38165
0,39532
0,40893
0,42247
0,43592
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Taoauna 3 (mpomoJkeHue)

Cs=3,5Cv Cs=4Cv Cs=5Cv Cs =6Cv
Cv A2 Mg’ A2 ey A2 ey A2 g’

0,10 (-0,00216) (0,00216) -0,00215 0,00215 -0,00213 0,00215 -0,00212 0,00214
0,15 -0,00479 0,00481 -0,00477 0,00480 -0,00470 0,00477 -0,00464 0,00474
0,20 -0,00842 0,00847 -0,00833 0,00842 -0,00815 0,00833 -0,00799 0,00824
0,25 -0,01296 0,01306 -0,01275 0,01295 -0,01238 0,01275 -0,01205 0,01257
0,30 -0,01836 0,01853 -0,01797 0,01833 -0,01729 0,01796 -0,01673 0,01764
0,35 -0,02454 0,02481 -0,02390 0,02447 -0,02283 0,02388 -0,02197 0,02338
0,40 -0,03147 0,03184 -0,03149 0,03132 -0,02893 0,03045 -0,02774 0,02973
0,45 -0,03908 0,03955 -0,03770 0,03882 -0,03557 0,03761 -0,03400 0,03665
0,50 -0,04736 0,04790 -0,04541 0,04691 -0,04272 0,04531 -0,04074 0,04409
0,55 -0,05626 0,05682 -0,05384 0,05553 -0,05033 0,05351 -0,04792 0,05201
0,60 -0,06576 0,06626 -0,06272 0,06465 -0,05841 0,06217 -0,5554 0,06037
0,65 (-0,0770) (0,0767) -0,07210 0,07421 -0,06693 0,07124 -0,06355 0,06913
0,70 (-0,0870) (0,0868) -0,08197 0,08418 -0,07585 0,08068 -0,07194 0,07824
0,75 -0,09767 0,09729 -0,09230 0,09452 -0,08516- 0,09046 -0,08068 0,08767
0,80 -0,10936 0,10805 -0,10325 0,10508 0,09485 0,10054 -0,8976 0,09739
0,85 -0,12163 0,11982 -0,11432 0,11615 -0,10489 0,11089 -0,09914 0,10736
0,90 -0,13438 0,13152 -0,12598 0,12738 -0,11527 0,12148 -0,10881 0,11754
0,95 -0,14762 0,14348 -0,13804 0,13884 -0,12597 0,13228 -0,11876 0,12792
1,00 -0,16136 0,15565 (-0,15071) 0,15060) -0,13697 0,14329 -0,12896 0,13847
1,05 -0,17558 0,16803 -0,16338 0,16236 -0,14828 0,15440 -0,13940 0,14917
1,10 -0,19027 0,18056 -0,17662 0,17439 -0,15989 0,16568 -0,15008 0,16000
1,15 -0,20544 0,19325 -0,19024 0,18650 -0,17172 0,17708 -0,16097 0,17090
1,20 -0,22108 0,20605 -0,20423 0,19875 -0,18384 0,18858 -0,17207 0,18191
1,25 -0,23718 0,21805 -0,21857 0,21109 -0,19622 0,20015 -0,18337 0,19299
1,30 -0,25375 0,23194 -0,23327 0,22345 -0,20884 0,21179 -0,19485 0,20412
1,35 -0,27077 0,24409 -0,24832 0,23599 -0,22170 0,22349 - -

1,40 -0,28806 0,25808 -0,26372 0,24851 - - - -

1,45 -0,30620 0,27121 -0,27946 0,26106 - - - -

1,50 -0,32460 0,28435 -0,29553 0,27364 - - - -

1,55 -0,34346 0,29751 -0,31194 0,28622 - - - -

1,60 -0,36278 0,31065 -0,32868 0,29879 - - - -

1,65 -0,38256 0,32378 -0,34575 0,31135 - - - -
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1,70
1,75
1,80
1,85
1,90
1,95
2,00

-0,40280
-0,42351
-0,44468
-0,46633
-0,48845
-0,51105
-0.53413

0,33688
0,34995
0,36298
0,37596
0,38888
0,40174
0,41454

-0,36316
-0,38088
-0,39894
-0,41733
-0,43604
-0,45507
-0,47444

0,32390
0,33641
0,34888
0,35131
0,37370
0,38602
0,39829
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Cv =f(A,) nnst Berumcaenuss Cv MeTOJI0M MPHOJIMKEHHO HauOOJIbILero mpaBaonoaoous npu 3akperuieHHoM Cs/Cv

Taoauna 4

Cv. [ =0 | 1 | 2 | 3 \ 4 \ 5 \ 6 | 7 | 8 | 9
Cs=Cv
0,10 0,0022 0,0026 0,0032 0,0038 0,0044 0,0050 0,0058 0,0066 0,0074 0,0082
0,20 0,0090 0,0100 0,0111 0,0122 0,0132 0,0143 0,0157 0,0171 0,0184 0,0199
0,30 0,0212 0,0229 0,0246 0,0263 0,0280 0,0297 0,0318 0,0339 0,0360 0,0381
0,40 0,0402 0,0428 0,0454 0,0479 0,0505 0,0530 0,0562 0,0593 0,0624 0,0655
0,50 0,0686 0,0723 0,0760 0,0797 0,0835 0,0872 0,0916 0,0961 0,101 0,105
0,60 0,109 0,115 0,120 0,125 0,130 0,136 0,142 0,148 0,154 0,160
0,70 0,166 0,173 0,181 0,188 0,195 0,202 0,210 0,218 0,227 0,235
0,80 0,243 0,252 0,262 0,271 0,281 0,290 0,300 0,311 0,321 0,332
0,90 0,342 0,354 0,366 0,377 0,389 0,401 0,414 0,427 0,440 0,453
1,00 0,466 0,480 0,495 0,509 0,523 0,538 0,553 0,569 0,585 0,600
1,10 0,616 0,633 0,650 0,668 0,684 0,701 0,719 0,737 0,755 0,773
1,20 0,792 - - - - - - - - -
Cs=15Cv

0,10 0,0022 0,0026 0,0031 0,0037 0,0043 0,0049 0,0057 0,0065 0,0073 0,0081
0,20 0,0089 0,0099 0,0109 0,0120 0,0130 0,0140 0,0153 0,0166 0,0178 0,0192
0,30 0,0205 0,0220 0,0236 0,0252 0,0267 0,0283 0,0302 0,0321 0,0340 0,0358
0,40 0,0377 0,0399 0,0421 0,0444 0,0466 0,0488 0,0514 0,0540 0,0566 0,0591
0,50 0,0617 0,0647 0,0677 0,0707 0,0737 0,0767 0,0800 0,0832 0,0865 0,0897
0,60 0,0930 0,0969 0,101 0.105 0,109 0,113 0,117 0,122 0,127 0,131
0,70 0,136 0,141 0,146 0,151 0,156 0,161 0,167 0,172 0,178 0,184
0,80 0,189 0,195 0,202 0,208 0,214 0,221 0,227 0,234 0,241 0,248
0,90 0,255 0,263 0,271 0,278 0,286 0,294 0,302 0,310 0,319 0,327
1,00 0,336 0,345 0,354 0,363 0,372 0,381 0,391 0,401 0,411 0,421
1,10 0,431 0,441 0,452 0,463 0,474 0,484 0,496 0,507 0,519 0,530
1,20 0,542 0,554 0,566 0,579 0,591 0,603 0,616 0,630 0,643 0,656
1,30 0,669 0,683 0,697 0,711 0,725 0,739 0,754 0,768 0,783 0,798
1,40 0,813 0,828 0,844 0,860 0,875 0,891 0,907 0,924 0,940 0,957
1,50 0,973 0,990 1,008 1,025 1,042 1,060 1,078 1,096 1,114 1,132
1,60 1,150 1,169 1,188 1,207 1,226 1,245 1,265 1,285 1,305 1,324
1,70 1,344 1,365 1,386 1,406 1,427 1,448 1,469 1,491 1,512 1,533
1,80 1,555 1,577 1,599 1,622 1,644 1,666 1,690 1,713 1,736 1,759
1,90 1,782 1,806 1,830 1,854 1,878 1,902 1,927 1,952 1,976 2,001
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2,00 | 2,026 - - - - - - - -

Cs=2Cv
0,10 0.0022 0,0026 0,0031 0,0037 0,0043 0,0049 0,0056 0,0063 0,0071 0,0079
0,20 0,0087 0,0096 0,0106 0,0116 0,0126 0,0137 0,0148 0,0160 0,0172 0,0185
0,30 0,0198 0,0212 0,0226 0,0241 0,0256 0,0271 0,0287 0,0304 0,0321 0,0339
0,40 0,0357 0,0357 0,0394 0,0414 0,0434 0,0454 0,0476 0,0497 0,0519 0,0542
0,50 0,0565 0,0589 0,0613 0,0638 0,0664 0.0690 0,0716 0,0743 0,0771 0,0799
0,60 0,0828 0,0858 0,0887 0,0918 0,0949 0,0981 0,101 0,105 0,108 0,11
0,70 0,115 0,118 0,122 0,126 0,129 0,133 0,137 0,141 0,145 0,149
0,80 0,153 0,157 0,162 0,166 0,170 0,175 0,180 0,184 0,189 0,194
0,90 0,198 0,203 0,208 0,213 0,218 0,224 0,229 0,234 0,240 0,245
1,00 0,251 0,256 0,262 0,268 0,274 0,280 0,286 0,292 0,298 0,304
1,10 0,311 0,317 0,323 0,330 0,337 0,343 0,350 0,357 0,364 0,371
1,20 0,378 0,386 0,393 0,400 0,408 0,415 0,423 0,431 0,438 0,446
1,30 0,454 0,462 0,171 0,479 0,487 0,496 0,504 0,513 0,521 0,530
1,40 0,539 0,548 0,557 0,566 0,575 0,584 0,594 0,603 0,613 0,623
1,50 0,632 0,642 0,652 0,662 0,672 0,682 0,692 0,703 0,713 0,724
1,60 0,734 0,745 0,756 0,767 0,778 0,789 0,800 0,811 0,823 0,834
1,70 0,846 0,857 0,860 0,881 0,893 0,905 0,917 0,929 0,911 0,953
1,80 0,966 0,978 0,991 1,004 1,016 1,029 1,042 1,055 1,069 1,082
1,90 1,095 1,109 1,122 1,136 1,150 1,163 1,177 1,101 1,205 1,220
2,00 1,234 - - - - - - - - -

Cs=3Cv
0,10 0.0022 0,0026 0,0031 0,0037 0,0043 0,0048 0,0055 0,0062 0,0070 0,0078
0,20 0,0085 0,0094 0,0104 0,0113 0,0122 0,0132 0,0143 0,0154 0,0165 0,0176
0,30 0,0188 0,0201 0,0214 0,0227 0,0240 0,0253 0,0267 0,0282 0,0297 0,0311
0,40 0,0326 0,0342 0,0359 0,0375 0,0391 0,0408 0,0425 0,0443 0,0461 0,0479
0,50 0,0497 0,0516 0,0535 0,0555 0,0574 0.0594 0,0614 0,0635 0,0656 0,0677
0,60 0,0698 0,0720 0,0742 0,0764 0,0786 0,0808 0,0832 0,0856 0,0879 0,0903
0,70 0,0926 0,0951 0,0976 0,100 0,103 0,105 0,108 0,110 0,113 0,116
0,80 0,118 0,121 0,124 0,127 0,129 0.132 0,135 0,138 0,141 0,144
0,90 0,147 0,150 0,153 0,156 0,159 0,162 0,165 0,168 0,171 0,174
1,00 0,177 0,181 0,184 0,187 0,191 0,194 0,197 0,201 0,204 0,208
1,10 0,211 0,215 0,218 0,222 0,225 0,229 0,232 0,236 0,240 0,243
1,20 0,247 0,251 0,255 0,258 0,262 0,266 0,270 0,274 0,277 0,281
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1,30 0,285 0,289 0,294 0,298 0,302 0,306 0,311 0,315 0,319 0,323
1,40 0,327 0,332 0,336 0,340 0,345 0,349 0,354 0,358 0,363 0,367
1,50 0,372 0,376 0,381 0,386 0,390 0,395 0,400 0,404 0,409 0,414
1,60 0,419 0,424 0,428 0,433 0,438 0,443 0,448 0,453 0,458 0,463
1,70 0,468 0,474 0,479 0,484 0,489 0,495 0,500 0,505 0,511 0,516
180 0,521 0,527 0,532 0,538 0,543 0,549 0,555 0,560 0,566 0,572
1,90 0,578 0,584 0,589 0,595 0,600 0,606 0,612 0,618 0,624 0,630
2,00 0,636 - - - - - - - - -
Cs=4Cv

0,10 0,0022 0,0026 0,0031 0,0037 0,0043 0,0048 0,0055 0,0062 0,0069 0,0076
0,20 0,0083 0,0092 0,0101 0,0110 0,0119 0,0128 0,0138 0,0148 0,0159 0,0169
0,30 0,0180 0,0192 0,0203 0,0215 0,0227 0,0239 0.0252 0,0265 0,0279 0,0292
0,40 0,0305 0,0319 0,0334 0,0348 0,0363 0,0377 0,0392 0,0408 0,0423 0,0439
0,50 0,0454 0,0471 0,0488 0,0505 0,0522 0,0538 0,0556 0,0574 0,0592 0,0609
0,60 0,0627 0,0646 0,0665 0,0683 0,0702 0,0721 0,0741 0,0760 0,0780 0,0800
0,70 0,0820 0,0840 0,0861 0,0882 0,0903 0,0923 0,0946 0,0966 0,0989 0,101
0,80 0,103 0,105 0,108 0,110 0,112 0,114 0,117 0,119 0,121 0,124
0,90 0,126 0,128 0,131 0,133 0,136 0,138 0,141 0,143 0,146 0,148
1,00 0,151 0,153 0,156 0,158 0,161 0,163 0,166 0,169 0,171 0,174
1,10 0,177 0,179 0,182 0,185 0,188 0,190 0,193 0,196 0,199 0,201
1,20 0,204 0,207 0,210 0,213 0,216 0,219 0,222 0,224 0,227 0,230
1,30 0,233 0,236 0,239 0,242 0,245 0,248 0,251 0,254 0,258 0,261
1,40 0,264 0,267 0,270 0,273 0,276 0,279 0,283 0,286 0,289 0,292
1,50 0,296 0,299 0,320 0,305 0,309 0,312 0,315 0,319 0,322 0,325
1,60 0,329 0,332 0,336 0,339 0,342 0,346 0,349 0,353 0,356 0,360
1,70 0,363 0,367 0,370 0,374 0,377 0,381 0,384 0,388 0,392 0,395
1,80 0,399 0,403 0,406 0,410 0,414 0,417 0,421 0,425 0,429 0,432
1,90 0,436 0,440 0,444 0,447 0,451 0,455 0,459 0,463 0,467 0,471
2,00 0,474 - - - - - - - - -
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Taoaunma 5

3unauenus 3aBucuMoct Cy = T (A, n2) ams BerurcaeHus koddgdunrenta naMeHInBocT Cy YCEUYCHHOTO raMMa-paciipee/ieHus

C, 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 )
A2n2 (3HAYCHHS OTPHIIATEIILHBIC)

0,10 0,00050 0,00070 0,0090 0,00110 0,00130 0,00150 0,00170 0,00190 0,00210 0,00230
0,20 0,00250 0,00281 0,00321 0,0343 0,00374 0,00405 0,00436 0,00467 0,00498 0,00529
0,30 0,00560 0,00608 0,00656 0,00704 0,00752 0,00800 0,00848 0,00896 0,00944 0,00992
0,40 0,0104 0,0109 0,0114 0,0119 0,0124 0,0129 0,0135 0,0142 0,0148 0,0154
0,50 0,0161 0,0168 0,0176 0,0183 0,0191 0,0198 0,0206 0,0231 0,0220 0,0228
0,60 0,0235 0,0243 0,0250 0,0259 0,0267 0,0275 0,0282 0,0290 0,0298 0,0306
0,70 0,0314 0,0324 0,0328 0,0335 0,0342 0,0349 0,0358 0,0366 0,0375 0,0383
0,80 0,0392 0,0400 0,0409 0,0417 0,0426 0,0434 0,0444 0,0453 0,0463 0,0473
0,90 0,0482 0,0493 0,0503 0,0514 0,0524 0,0534 0,0545 0,0556 0,0568 0,0579
1,00 0,0590 0,0601 0,0613 0,0624 0,0636 0,0647 0,0659 0,0670 0,0682 0,0693
1,10 0,0704 0,0718 0,0731 0,0744 0,758 0,0771 0,0785 0,0799 0,0813 0,0828
1,20 0,0842 0,0856 0,0871 0,0886 0,0901 0,0916 0,0932 0,0948 0,0964 0,0980
1,30 0,0995 0,101 0,103 0,105 0,106 0,108 0,110 0,112 0,113 0,115
1,40 0,117 0,119 0,121 0,122 0,124 0,126 0,128 0,130 0,132 0,134
1,50 0,136 0,137 0,139 0,141 0,143 0,145 0,147 0,149 0,151 0,154
1,60 0,156 0,158 0,160 0,162 0,164 0,166 0,168 0,170 0,173 0,175
1,70 0,177 0,180 0,183 0,185 0,188 0,190 0,193 0,195 0,197 0,200
1,80 0,202 0,205 0,207 0,210 0,213 0,215 0,217 0,220 0,222 0,224
1,90 0,227 0,229 0,231 0,234 0,236 0,238 0,241 0,245 0,248 0,251
2,00 0,254 - - - - - - - - -




3HavyeHus: GyHKIUN gp(CV) JUISL BBIYMCIIEHUS CPEIHETO Xo

Taoauma 6
YCEUEHHOT'0 raMMa-pacipeiesIeHUs

Cv

0, 925
0, 863
0, 809
0, 764
0,722
0, 688
0, 654
0,631
0, 609
0, 591
0,575
0, 561
0, 550
0, 540
0, 532
0, 526
0, 520
0, 516
0, 512
0, 509

0,919
0, 856
0, 805
0, 760
0,719
0, 685
0, 652
0, 629
0, 607
0, 589
0,574
0, 560
0, 549
0, 539
0, 531
0, 525
0, 520
0, 516
0, 512

0, 913
0, 852
0, 800
0, 756
0, 715
0, 681
0, 649
0,627
0, 605
0, 588
0,572
0, 559
0, 548
0, 538
0, 530
0, 525
0, 519
0, 155
0,511

0, 906
0, 847
0, 795
0, 751
0,712
0,678
0, 647
0,624
0,604
0, 586
0,571
0, 558
0, 547
0, 538
0, 530
0,524
0,519
0, 515
0, 511

0, 900
0, 841
0, 791
0, 747
0, 708
0,674
0, 645
0,622
0, 602
0, 585
0, 569
0, 557
0, 546
0, 537
0, 529
0, 524
0,518
0, 514
0,511

0, 894
0, 836
0, 787
0, 743
0, 705
0,671
0, 643
0, 620
0, 600
0, 583
0, 568
0, 556
0, 545
0, 536
0, 528
0, 523
0,518
0, 514
0, 511

0, 887
0, 831
0, 782
0, 739
0, 702
0, 668
0, 640
0,618
0, 598
0, 581
0, 567
0, 554
0, 544
0, 535
0, 528
0, 522
0, 518
0,513
0, 510

0, 882
0, 825
0,777
0,735
0, 698
0, 664
0, 638
0, 616
0, 596
0, 580
0, 565
0, 553
0, 543
0, 534
0, 527
0,522
0, 517
0, 513
0, 510

0, 875
0, 820
0,773
0, 730
0, 695
0, 661
0, 636
0, 613
0, 595
0,578
0, 564
0, 552
0, 542
0, 534
0, 526
0,521
0, 517
0, 513
0, 510

0, 869
0, 814
0, 769
0,726
0,691
0, 657
0, 633
0,611
0, 593
0,577
0, 562
0, 551
0, 541
0, 533
0, 526
0,521
0,516
0, 512
0, 509
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