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Abstract. The article begins a discussion
on the validity of applying methods of prob-
ability theory and mathematical statistics in
hydrology calculations. The methodology
of river flow calculations nowadays is based
on the statistical processing of observation
datas. These methods are specified in pre-
scriptive documents (such as
SR 33-101-2003) and, in fact, are required

for using in engineering calculations. Any

other alternative methods are not advisable.
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TOJIbI TAKOBBIMU He SIBISIFOTCS. OJTHAKO OIBIT MPH-
MEHEHHS BEPOSITHOCTHO-CTATHCTHYECKUX METOJ/IOB
B WH)KCHEPHO-THIPOMETEOPOIOTUYECKUX H3BICKA-
HUSIX TI03BOJISIET YCOMHHUTHCS B IMPaBOMEPHOCTHU
TaKOM MOCTAHOBKHU BOIPOCA.

BrI3bIBaeT COMHEHHE MPUMEHEHHE K THUIAPOJIOTH-
YECKUM XapaKTEPUCTHKAM, B YACTHOCTU PACXOdy
BOJIbI, TTOHATHUS ClIy4yalHOW Benn4yuHbL. C TOYKH
3peHUsl MaTeMaTHKa, BEIOOpKa UCXOIHBIX TaHHBIX,
BITOCJICJICTBUH HCIIOJIb3yEeMbIX TIPH PEIICHUHU CTa-
TUCTUYECKOW 3aJlayd, BCErja MOJIydaeTcss B pe-
3y/bTaTe IKCIIEPUMEHTA, TIPOBOIUMOTO TIPH HEU3-
MEHHBIX YCIOBUAX. Pacxon Bo/bI 3aBUCUT OT MHO-
TUX MPUPOAHBIX (PAKTOPOB, YACTh U3 KOTOPBIX MO-
CTOSIHHO MeHseTrcs. KpoMe Toro, 3aBUCHMOCTH OT
HEKOTOpPBHIX (PaKTOpOB TOYTH (PYHKIHMOHAIBHA.
Hanpumep, BbinazieHne 0Ca kOB BbI3bIBACT YBEIIU-
YeHHe CTOKa, a OTCYTCTBUE — yMeHbIIeHue. Jpy-
rue (akTopbl, HAOOOPOT, TOCTATOYHO CTAOUITBHBI.
JUist KaK7A0ro KOHKPETHOro BojocOopa OHM HE
CIIy4aifHbI ¥ BeyT ce0s BIIOJIHE IIPEICKa3yeMO.
[IpencrasisieTcst HEIOCTATOYHO ApTryMEHTUPOBAH-
HOM AKCTPAINOJISINs, HAPUMEP, MaKCHUMAaTbHBIX
pacxoJI0B BOJbI B 00JaCTh peiKOi 0OecreueHHO-
ctu. IlorpemHocTh W3MepeHU (OTNpeaesIeHU)
pacxo/ia BOJibl B peKe BO3pacTaeT 10 Mepe ero yBe-
JMYEHHsI. DTOMY CIIOCOOCTBYET MPAKTHUECKH He-
BO3MOXKHOE U3MEPEHHUE PACX0/1a ITPH BHIXOE BOBI
Ha MOWMYy, MpH JIeA0X0Je, KapuexoAe U Ipyrue.
[IpumeHsieMble B 3THX ClIydyasx METOJbI U3Mepe-
HUSI TI0 9KCIIEPTHON OIIEHKE JatoT OomHOKy 10 25%.

Camu xe "u3mMepeHHble" MaKCHUMaJIbHbIE PACXO/Ibl

HYDROSPHERE. HAZARD PROCESSES AND PHENOMENA

However, our experience of using probabil-
istic-statistical methods in engineering-hy-
drometeorological surveys let us to doubt
the propriety of such application.

It is questionable whether the concept of a
random variable is applied to hydrological
characteristics, in particular, to water con-
sumption. In terms of mathematics, the
sample input data subsequently used in
solving statistical problem is the result of an
experiment conducted under unaltered con-
ditions. Water consumption depends on
many natural factors, some of which are
constantly changing. In addition, depend-
ence on some factors is almost functional.
For example, precipitation causes an in-
crease of river flow, and their absence
causes a decrease. Other factors, in contrast,
are quite stable. For each catchment area,
they are not random and behave predicta-
bly.

For example, extrapolation of the maximum
water flow rate in the region of rare proba-
bility, seems insufficiently reasoned. The
error of measurements (definitions) of wa-
ter flow in the river increases as its value in-
creases. This is facilitated by the almost im-
possible measurement of river flow when
water enters the floodplain, while floating
of ice, while timber drifting on rivers, etc.
The measurement methods used in these

cases give an error of up to 25% by experts
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oTIu4aroTCs Apyr ot apyra Ha 5-10%. Takum 00-
pa3oM, Mbl UMCEM HC PAHKUPOBAHHBIC 3HAYCHUA
HECKOJIbKUX HaWOOJBIINX pPACXOJ0B, a HEKUH
YCPEIHEHHbI MAaKCUMAaJIbHBIN pacXol, UMEIOIIHI
PEryJISApHYIO OBTOPSIEMOCTb.

Kaxk CICACTBHUEC, CACIJIaH BBIBOA O HGIIOCTaTO‘IHOfI
O6OCHOBaHHOCTI/I MNPUMCHCHUA MATCMAaTUYCCKOTO
anmapara BepOATHOCTHO-CTaTUCTUYECKOTO aHa-
JM3a B TUJIPOJIOTHYECKUX pacyETax.

KiroueBbie cj10Ba: BepOSTHOCTHBIC METO[IBI;
TUAPOJOTUYECKUE PACUETHI; PEUHOM CTOK; MOBTO-
PSAEMOCTh 3KCTPEMANIbHBIX PACXOJ0B; TOYHOCTH

N3MCPCHUA MAKCHMAJIbHBIX PpacXoa0B BOJbI

Tom 1, Bpin.1 | 2019

assessment. Herewith water flows are dif-
fers by 5-10%. Thus, we do not have the
ranked values of several of the highest wa-
ter flow, but some average maximum flow
with regular repeatability.

As aresult, it was concluded that the use of
probabilistic-statistical analysis in hydro-
logical calculations is insufficiently justi-
fied.

Keywords: probabilistic methods; hydrol-
ogy calculations; river flow; the frequency
of occurrence of extreme water flow; accu-

racy of measuring maximum water flow

«[Ipupona He nenaer CKauykoB M HE TEPHUT Oe33aKOHUS,

Xxaoca M  CIIy4aillHOCTH, OTKJIOHEHMSI  KaXyTCs
CIIy4alHBIMH M NPOM3BOJIBHBIMU JIIIB JJII HEONBITHOTO
riasa, JIMIOb JJIA 4YelIOBEKa, HE YMEIOIIEro YHTaTh
BEJIMYANIIYIO U3 KHUT — KHUTY IIPUPOJBL...)»

B.B. Jloky4aes
BBenenue

OnHa 13 OCHOBHBIX 33J1a4, KOTOPBIE CTABUT Tepe co00i peaakuus xkypHana « uapocdepa.
OmnacHple TpOLECCHl W SBICHHUS» — 3TO BO3POXKIEHHE AMCKYCCMM B HAyYHOM COOOIIECTBE.
[Tpemyaraemas TeMa, Kak HaM Ka)XeTcsl, IOCTOIHA BCECTOPOHHETO OOCYXKICHUSI.

C TOro nHf, Kak HaM HNPEAJIOXKWIM BECTH THUAPOIOTUYECKHE PACUETHI €IMHCTBEHHBIM
CII0COOOM — C HCIOJIB30BaHUEM METO/IOB TEOPHUH BEPOSTHOCTEH M MAaTEMAaTHYECKON CTATUCTHKH —
nporwio noutu 80 jet. 3a mpolIe e ¢ TeX Mop rojbl ObUIO HAKOIUIEHO MHOTO IAaHHBIX, HApaboTaH
Ooratelii ONMBIT WX OOpabOTKH, a TakXke pa3padOTaHbl HEKOTOpBIE AIbTEPHATHBHBIE METOIBI U
MOJXO/BI K pacyéTaM peuHoro croka. JaBaiite mocieoBaTeIbHO pacCMaTPUBATh IUTIOCH U MHHYCHI
CYIIECTBYIOIIUX U MPEIaraeMbIX METOIOB.

[Ipurmnamraem Bcex HEpaBHOIYIIHBIX K 00CYXICHUIO!
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Muenue

['upponorusi, Kak Hay4HO-TEXHHYECKas AMCLUUIUIMHA, CO3/aBajiach sl oOecreueHus
WMHKXEHEPHO-CTPOUTEIbHON JAESITENTbHOCTH HEOOXOIMMBIMH pacuéTaMu pPAacXoI0B M YpPOBHEM
MOBEPXHOCTHBIX BOJ cymd. HMcxoass W3 3TOro, HWHXKEHEPHbIE THIPOJIOTMUYECKUE PACUETHI
MPEJICTABIISAIOT CO0O0M OCHOBHOM M BayKHEHIIIHIA pa3fiell THIPOJIOTHH.

Bces MeTononorust COBpeMeHHbBIX pacd€TOB CTOKA OCHOBaHA Ha CTaTUCTHUYECKOM 00paboTKe
psanoB HaOmoaennid. OcHoBarenu 3toro HanpasneHus C.H. Kpunkuit u M.®d. Menkens cuutanm, 4To
«CTATUCTUYECKUN aHATU3 TaHHBIX HAOIIOIEHUI 32 PEUHBIM CTOKOM SIBIISIETCS OCHOBHBIM CIIOCOOOM
THIPOJIOTUYECKOTO OOOCHOBAaHUS TIpU Pa3pabOTKe BOAOXO3SHUCTBEHHBIX cucTemM» [Kpuikwuii,
Menkens, 1981].

OHu nucanu: «COBpEMEHHAs HayKa HE pacIoyiaraeT BO3MOKHOCTAMHM JETEPMUHUPOBAHHOTO
MIPOTHO3UPOBAHUS PEYHOIO CTOKA Ha JIECATKHU JIeT BIepéxd... Bpsa u Takoe mporHo3upoBaHHE
BOOOIIE KOTJa-HUOY/Ab CTAaHET BO3MOKHBIM... CTaTUCTUYECKHE METO/IbI — €IMHCTBEHHBIH ... CIIOCO0
PacKpbITh 3aKOHOMEPHOCTH, MPOSIBISIONIMECS B MHOTOJETHUX KosieOaHUsXx croka» [Kpuukwuii,
Menkens, 1981].

Ham mnpencraBnsieTcs, 4To [AaTh peajbHbII NPOrHO3 M3MEHEHUS PEYHOrO0 CTOKa MJIA
KOHKPETHOW pEeKU Ja)ke Ha roJi BIEPEN BPsA JU BO3MOXHO, UCIOJb3YS TOJIBKO CTATUCTUYECKHE
MeTo L. JlaBaiiTe monpoOyeM OLeHUTh TPABOMEPHOCTh UX MPUMEHEHHS.

TpaauuMOHHAs TUIPONIOTHS, B TOM YHCIIE U B paMKax cymecTsyromero CIT 33-101-2003,
MpeAJiaraeT HaMm JJId ONpPENENICHHUs KOJWYECTBEHHOW OLIEHKH THUAPOJIOTMYECKUX XAPAKTEPUCTHUK
MOJIb30BATHCS  «BEPOSITHOCTHO-CTATUCTUYECKUMHU METOJIaMH, KOTOPBIE SBIISIIOTCSA OCHOBHBIMU
METOJIaMH aHaJIn3a B TUAPOJIOTUYECKUX pacuérax» [Bmagumupos, 1990].

[TyHKT 4.15% K THAPOTOTHUECKUM XapaKTEPUCTUKAM OTHOCHT: pacxosl Boasl O, M’/c; 00bEM
cToKa BOAbI W, M>; MOIylIb CTOKA BOIBI ¢, M>/c-KM?; lI0i CTOKa BOABI /1, MM; ypOBEHb BOAbI H, cM.
Bakneiilas 1 onpenensonmas Bce OCTAIbHbIE — PACXO0J BOALL. B nanbHenIeM, eciiu He OrOBOPEHO
WHOE, TIOJ] TePMUHOM «THAPOJIOTUYECKUE XaPAKTEPUCTUKI» OYIeM MOHUMATh UIMEHHO PacXo/1 BOJIBI,
[IpUYEM, CIIETAEM aKIIEHT HA MAKCUMAJIbHBIX pacXo1ax.

CymiecTByromas METO0JIOTUSI OCHOBBIBAETCS Ha IMPOCTHIX IMOJoXkeHusx. [lepoe — camu
MOHATUS «HAAEKHOCTB» U «PUCK» UMEIOT BEPOSITHOCTHYIO Mpupoay. Bropoe — 3To mocrtynar, 4yTo

yeM OOJIbIIIE BEIMYNHA pacxoda BOAbI, TEM PECIKC OHA ITPOABJIACTCA.

! Cox mpaBui mo mpoekTHpoBaHMIO U cTpomTenbeTBy. CIT 33-101-2003. OmpepenieHHE OCHOBHBIX PacUETHBIX
THAPOJIOTUYECKUX XapakTepucTHK / pea. A.B. PoxxnectBenckoro. M.: 'occrpoit Poccun, 2004. 73 c.
2 Tam xe
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B pamMkax Takol METOAOJIOTUU PACUETHBIN PACXO BOIBI PETIIAMEHTUPYETCS BEPOSTHOCTBIO
IIPEBBILIEHUS] TAKOBOTO Ul Ka)A0r0 BHJAa CTPOMTENBCTBA, YCTAHABIMBAEMON HOPMAaTHBHBIMU
JOKYMEHTaMH, yTBepxkaaeMbIMu ['occTtpoem Poccun B 3aBUCMMOCTH OT YPOBHSI OTBETCTBEHHOCTH
coopyxenuit (m. 4.8) ° . Hampumep, cormacio CIT 58.13330.2012 * kaxmoMy Krmaccy
TUAPOTEXHUYECKUX COOPYKEHUN COOTBETCTBYET CBOS HOPMAaTUBHAs CTENECHb HANEKHOCTH —
BEPOATHOCTH TOT'0, YUTO MaKCUMAJIBHBIM pacxos Boabl Qp, COOTBETCTBYIOIUN PACUETHOMY CIIy4aro

Py, HE HacTyNUT B TeUEeHHE PACUETHOTO CPOKA CIYKOBI COOpYKeHUS N:

p=(0<0,;1<N)<P (1)

B maremaTHnke BEpOSTHOCTh NMOHUMAETCSs, KaK KOJUYECTBEHHAsl OLIEHKA G03MONCHOCMU
HACTYIUICHUSI HEKOTOpOro coObiTus. KakoBa BepOsSTHOCTh HACTYIUIEHHS COOBITHS (TaBOKa ¢
onpeeEHHBIM PACcX0/I0M) B OJIVMIKAUIITUHN TOJT WK JiecaTuiieTne?

«Pacy€rpl TOOBOrO CTOKAa W JAPYTHX €ro XapakTEePUCTHK IPEACTABISIIOTCS B BHJE
KOJIMYECTBEHHON OIIEHKM, OTBEYAIOIIMEe TOM WIM WMHOH 3aJaHHOM OO0ECIEUYEHHOCTH HWIIN
MOBTOPSEMOCTH — B CpeAHEM OAWH pa3 B N ner 0e3 yKazaHus CpPOKa HACTYIUICHHs pacuETHOU
BeIM4UHbI» [I"opomikos, 1979].

«3HayeHns1 XapaKTEePUCTUK CTOKA JJIA KaKJOr0 rojla MOKHO CUMTATh CIyYalHBIMU U HE
3aBUCAILIMMU JIpYT OT Apyra, HO3TOMY HE INPEJCTABISAETCS BO3MOXXHBIM MPOTrHO3UPOBATh CPOK HX
TMIOSIBJICHHS, HO MOKHO OIEHUTH JIUIIb BEPOSTHOCTh MX MPEBBIMICHUS 00JIee BRICOKUMH 3HAUCHUSIMI)
[Denotos, 2010].

UTo 03HayaeT TEPMHH «3aJaHHasi 00E€CIIEYEHHOCTh)» WIIH «IIOBTOPSIEMOCThY, Hanpumep, 1%
pacxojia ¢ TOUKHU 3peHus ruaposiora? OH MOAPa3yMEBAET, YTO B PE3YJIBTATE PACUETOB, MbI ITOJIy4aeM
BEJIMYHHY, UMEIOLIYI0 Pa3MEPHOCTh UICKOMOM THPOJIOTMUECKON XapaKTEPUCTUKH, U ITPEII0JIaracM,
4TO B OMIDKalIe CTO JIET OHa OyJeT IpeBbIlIeHa He Ooyee ogHoro pasa. To ecTh, MOXKET OBITh
MIPEBBIIIECHA YXKE 3aBTpa.

C TOYKHM 3peHHUs TEOpUU BEPOSITHOCTH, B MPAKTUYECKOM CMbICIE HEOOXOIUMO MOIYUUTh
BEPOSITHOCTH TOT'0, UTO «aBapuitHoe» coObiTue A{Q > Oy} NpOU30UIeT 3a pacu€THBII CPOK, TO €CTh
4TO0 cOOBITHE A MPOU3OUIET XOTh pa3 3a n jeT. I[IycTe p — BEPOSATHOCTH COOBITHS B €IUHHUYHOM

VCIIBITAHUH, & ¢=I—p — BEPOATHOCTH 00paTtHOro coobitus A{Q<Q)/}, IPeICTaBIIONIYIO YaCTHBIMI

3 Tam xe
4 CBoj1 npaBuiI 110 MPOEKTHPOBaHuIo U cTpoutenbeTy. CIT 58.13330.2012 Tuaporexnuueckue coopyxkenus. OCHOBHbIE
nosoxeHus. AkryanuzupoBanHas penakius CHull 33-01-2003 M., 2012. 39 c.
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cllyyail BRIpaXXEHUS JJI1 BEPOSTHOCTH TOTO, YTO COOBITHE A, UMEIOIIee BEPOSTHOCTh p MPOU30MIET

POBHO k pa3 B C€pUU UCTIBITAHUH 7:
P(k)=C,p'q"" 2)

Torna BepOsATHOCTH TOTO, YTO COOBITHE (HAIl MaKCHUMAaJbHBIN pacxoi OyaeT MpeBbIIICH)
MPOU30UIET B CEPUH /1 HE3aBUCHMBIX UCIBITAHUN XOTSI ObI OJJMH pa3, MOXKHO ONpPENeIuTh Kak /—q",
160 o6paTHOE COOBITHE OYIET COCTOATH B TOM, 4TO cTOK HE OyneT npessiieH n pas.

Pacuér stoli BeposiTHOCTH mpoBesieH 1o Gopmyne beprymmm u npeacrasned B tadiuie 1

[Bunorpanos, Hukugoposckui, 2014]:
Pufk>1}=1-¢" 3)

Taouauna 1. Bearnunna BEpoATHOCTH MPEBBIMIECHUS pacXo/ia 3aJaHHON TOBTOPSEMOCTH

Table 1. The probability of exceeding the flow rate of a given periodicity

KOJINYECTBO JIEeT HaOII0AeHUS Bepostocts npesptmeni, %
0,01 0,05 0,1 1 5

5 0,05 0,25 0,50 4,90 22,62
10 0,10 0,50 1,00 9,56 40,13
25 0,25 1,24 2,47 22,22 72,26
50 0,50 2,47 4,88 39,50 92,31
80 0,80 3,92 7,69 55,25 98,35
100 1,00 4,88 9,52 63,40 99,41

Takum ob6pazom, 3a 100 ner: S-mpoueHTHBIA pacxox OyneT XoTs Obl pa3 MpPEBBILICH
HaBEpHSKA, |-TPOLEHTHBIM — HECKOJIBKO OoJibIne 1mosioBUHEL, a 0,1-mporenTtHslii — B 10% ciaydaes;
MaTEeMaTHUYeCKOE TIOHSATHE BEpPOSITHOCTH COOBITHSI HE COOTBETCTBYET THAPOJIIOTHUYECKOMY
BOCHPUATHIO 3TOTO TEPMHHA.

PaccMoTpuM, HACKOJIBKO MOHATUE CIIY4alHON BEIMYMHBI IPUMEHUMO K THAPOJIOTUYECKUM
XapaKTepUCTHKAM, B YaCTHOCTH — pacXxoy BoAbl. «IIpu ocyiecTBieHny ruipoIorTHYeCKuX pacuéToB
HCTOJIB3YIOTCSI METOABI CTATUCTUYECKOTO aHAJIN3a CIy4aiHbIX mpoueccoBy [ Bnagumupos, 1990].

Uto Takoe «ciaydailHbId Mpolecc» B THAPOJOTHYECKOM MOHMMaHuu? «MHorue
THIPOJIOTUYECKUE XapAKTEPUCTUKU OTIPENIENISAIOTCS OTPOMHBIM YHCIIOM (PAKTOPOB, CTENCHb BIIMSHUS

KaXXIA0ro #m3 KOTOPBIX YYCCTb HNPAKTHYCCKH HCBO3MOKHO. HpI/I 9TOM KOHKPCTHOC 3HAYCHHC

148



I'MJIPOCDEPA. OITACHBIE ITPOLIECCBI U AABJIEHW A Tom 1, Bpin.1 | 2019

XapaKTePUCTUKU €CTh Pe3ylbTaT CIYYalHOTO codeTaHus 3Tux QakropoB. C yué€Tom 3TOrO, cama
uccaeayeMas XapakTepUCTHKA JTIOJDKHA pACCMAaTPUBATHCS KaK cllydaiiHasi BeTUYrHa (MM CITy4YailHbI
mpouecc) U Ajsg e€ OompeneiaeHus MOTYT ObIThb HCIIOJIb30BAHBI METOJABI TEOPHH BEPOSITHOCTH U
MaremaTuyeckoil cratuctuku» [Jpyxunun, KonoBanenko, XambsHoBa, 1967]. «Onpenenenue
TUAPOIOTUYECKUX XaPAKTEPUCTUK OCHOBAHO HA MCIIOJIb30BAHUU YPABHEHMH, OMUCHIBAIOIIUX CBS3b
paccYUTHIBAEMOI XapaKTEPUCTUKH C ONpeAesstomumMu e€ pakropamu. [I0JTHOCTBIO y4eCTh BIUSHHUE
BcexX (DaKTOpPOB Ha THAPOJIOTUYECKYIO XapaKTEPUCTHUKY HEBO3MOKHO B CHIIy MX MHOrooOpasus u
CIly4afHOCTH BiUsHUA. [loATOMY ruaposiorMYecKrue CBS3M HE SBISIIOTCS (PYHKUHMOHAIBHBIMH, a
HOCSIT BEPOSITHOCTHBIN XapaKTep, OTHOCITCS K CTATUCTUYECKUM, U K HUM MOTYT OBITh IPUMEHEHBI
METO/Ibl CTaTUCTUYECKOTo aHanuza» [Bragumupos, 1990]. «Uto kacaercst mosiBI€HUS B TOM WIIU
MHOM TOAy T€X WIM MHBIX 3HAYEHUHM pacxona ..., TO UX MOKHO pacCMaTpUBATh KAK CIy4alHbBIE»
[Topomikos, 1979].

CrnepnoBarenbHO, Halll U3BMEPEHHBIN MaKCUMAaJIbHBIN PAacXo/l — CIy4aiiHasi BEIMYMHA.

OOpatuMcs K OINpeIesIeHUsIM CITy4aiiHOM BETMYUHBI.

«CnygyalilHOM  BEJIMYMHOM  HA3bIBACTCS MOJJAIOMIAACS HW3MEPEHUIO ... BEJIWYHMHA
onpeAenéHHOro  (PU3MYECKOro  CMbICia, 3HAYEHUS KOTOPOM  TOJBEPKEHb  HEKOTOPOMY
HEKOHTPOJIMPYEMOMY pa3Opocy mpH MOBTOPHBIX HaOmrofeHusX» [AiiBa3sH, EHtokoB, MemankuH,
1983].

Pacxon Boapl moagaeTcsi HU3MEpPEHUI0, UMeeT (PU3MUEeCKU CMBICT M 3HAYEHHUS ero
MoJIBepKeHbI pazdopocy. B nanHOM citydae noapazymMeBaloTCs MHOTOKpATHbIE TOBTOPHBIE U3MEPEHUS
pacxolla BOABI NPHU HEU3MEHHBIX BHEUIHUX YCJIOBHSIX, @ HE H3MEPEHHUS CTOKA B YCIOBHUAX
MEHSIOIUXCSI PUPOIHBIX (PAKTOPOB.

MareMaTuku ciydaliHOM Ha3bIBAIOT BEJIUYUHY, KOTOpasi B pE3yJIbTaTe UCIBITAHUS IPUMET
OJTHO M TOJBKO OJHO YHCJIOBOE 3HAYECHME, 3aBHCSIIEE OT ClydallHbIX (AKTOPOB M 3apaHee
HEIpEICKa3yeMoe.

Hcxonsa u3 3TOro ompeneseHus: CIly4dalHOW BEJIWYMHBI, Mbl IPU KaXJIOM CJIEAYIOLIEM
M3MEpPEHUN MOXKEM OXKHUJATh J000ro pacxoaa Boabl. OqHAKO, BCEM MOHSATHO, YTO €CIU CETOTHS Y
pexu cpemHuii pacxon 1 m’/cek, To u 3aBTpa oH OyjeT TakuM xe. Eciu TonpKko He TOiIeT IuBeHb
WIHM HE HAYHET TasATh CHET. 3HAUUT, XOTs Obl 4acTh (PAKTOPOB MOXKET OBIThH NMPEABAPUTEIHHO YUTEHA?
[TorpoOyem mepeuncinTh OCHOBHBIE:

[TepBriii — penbed. Uem kpyde CKIOHBI BomocOopa, TeM oOwmibHEE W ObIcTpee MPOUIET
naBojiok. YeM riryOske Bpe3 pycia, TeM 0osbliiee KOJTHMYECTBO MOA3EMHBIX BOJOHOCHBIX TOPU30HTOB

OyIyT IpEeHUPOBAHBI PEKOH.
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Bropoii — Hanmuune Ha BOJOCOOpPE PAaCTUTENBHOCTU U APYTHX PETYIHPYIOMUX (aKTOPOB.
YemM rymie Ha BogocOope nec, 6oibie 0070T U 03€p, TeM OoJiee criaxxkeHa OyaeT BOJIHA MOJIO0BOIbS.

Tpetuii — cocTaB OYB M MX BOJIOHACBHILIEHHOCTb, aKKyMYJIHpYIOLIas U (pUiIbTpaliMoHHAs
CIIOCOOHOCTb.

W, naxonen, yerBepThlii (pakTop — ocaaku. I1aBoAKH BO3MOXKHBI TOJBKO MPHU HATHYUH
ocaakoB. IIpeaBapuTensHO OICHUTH, KaKoW OyAeT MaBOJOK Ha KOHKPETHOW peKe MpPH BbIMAJCHUU
TOr0 WJIM MHOTO JIMBHS, BIOJHE peanbHO. Crienuanuct, IpUKUHYB 3alachl CHEra Ha BOA0COOpe Win
MHTEHCUBHOCTb MIYILErO JIMBHS, MOXET C XOpOIIEH TOYHOCTBIO CIIPOTHO3UPOBATH TPSAAYLIMH
MAaKCUMaJIbHBIN pacXxol KOHKPETHOU PEKH.

Tak B uém Xe ciayyallHOCTh paccMaTpuBaeMol xapaktepuctuku? Ilomywaercs, 4ro
IIPEBAPUTENILHO OLIEHUTh BIMSHUE OCHOBHBIX JIAHIMIA(THBIX U KIMMATHYECKUX (PaKTOPOB Ha CTOK
BIIOJIHE peabHO. I KaXkKJOro KOHKPETHOrO BOAOCOOpa OHM HE CIy4aiHbl, MajJO MEHSAIOTCA BO
BpPEMEHH U BeAyT ceOsl BIloyIHE IpezickazyeMo. CrieoBaTeNbHO, UX BIUSHUE MOKHO IPEABAPUTEIHHO
yuaecTb. I10cKOIbKY Cily4aliHBIMU Ha3bIBAIOTCS «BEJIUYHMHBI, YHCIEHHOE 3HAYEHHE KOTOPHIX 3aBUCUT
OT HE MOIAONTUXCS MPEABAPUTEIILHOMY YUETY CIIyHailHBIX 00CTOsITENbCTBY [['Hemenko, 1968], To
Ha MIOBEPKY BBIXOJHUT, YTO MBI HIMEEM JIEJI0 C HeCIYYauHbIMY BEIMYUHAMU U ITpOLeccaMu’?

OpnHako, Kak YK€ TOBOPUIOCH, «THIPOJOTUYECKHE XapaKTEPUCTHKU OIPENEISIOTCS
OTPOMHBIM 4HCIIOM (hakTopoBy». Ilyckall kakaplii (hakTOp MMEET CBOIO BEPOATHOCTH peaTU3allH,
MoHMMass €€ 31eCh B KIACCMYECKOM CMBICIE KaK OTHOIIEHME WYHCJIA 71 HECOBMECTHMBIX
PaBHOBEPOSTHBIX AJIEMEHTAPHBIX COOBITHH, COCTABIISIIOIINX COOBITHE A, K YUCILY BCEX BO3MOXKHBIX

3JIEMEHTAPHBIX COOBITHH 71:

pa)=" 4)

n
Torna BepOSTHOCTH COBMECTHOTO HACTYIUICHHS JABYX COOBITMH paBHAa MPOM3BEACHUIO HX
BeposTtHOocTer [['Hexpenko, 1968]. Ilycts x — uucio Biustonux (akTopoB, B MEPBOH CTPOKE —
BEPOSTHOCTh OJHOTO (hakTopa (Tabmuma 2). B mpenmonoxxeHuu, 410 (HAKTOPHl HE3aBUCUMBI H
PpaBHO3HAYHBI, IPU BEPOSTHOCTHU 1O oAHOMY dakTopy 0,5 (paBHOBEPOSITHBI Kak MPOSIBICHUE, TaK U
OTCYTCTBHE BIMSIHUA (aKTOpa) U MATH PaKTOpax UMEEM BEPOSTHOCTh «peaKoro» codbitust — 0,03,

4TO YKC IMPAKTUYCCKU HCOCYIICCTBUMO.
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Tabauna 2. BeposSTHOCTh HACTYIUICHUS COOBITHSA B CITydae BO3JCHCTBUS HECKOIBKUX HE3aBUCHMBIX
(akTopoB.

Table 2. The probability of an event occurring in the event of exposure to several independent factors

Yucno dpakTopoB BepositHOCTh HacTyruieHus coObITHS, %
1 5 10 25 50
2 0,25 1 6,25 25
5 0,00003 0,001 0,098 3,125

Ho, mockonbky coObITHE BCe paBHO MPOUCXOIUT, MOXKHO CHEJaTh BBIBOJ — 3HAYUMBIX
(akTOpOB Ha TaK M MHOTO, a BEPOSTHOCTh OJHO3HAYHOI'O BIUSHUS 3TUX (AKTOPOB JOCTATOYHO
BEJIMKA.

Urak, «...3aKOHOMEpPHOCTH  KOJeOaHWs  XapaKTepUCTUK  CTOKAa  CBOOOIHBIX
(He3aperyaupoBaHHBIX) PEK YCTOMUMBBI B TEUEHHUE IEPUOJOB, COU3ZMEPHUMBIX CO CTOJICTHSIMUY
[Bramumupos, 1990]. CnenoBarenbHoO, 3HaUCHUS THAPOIOTUUECKUX XaPAKTEPUCTHK HE MOTYT OBITh
CIIy4aliHbl B MaTEMaTUYECKOM TOHUMAHUHN 3TOTO TEPMHHA.

Btopoe ycnoBue npuMeHUMOCTH paccMaTpUBAEMOT0 MaTEMaTHYECKOTO arapara.

«YTO MBI TOJKHBI 3HATH O CIIy4allHOM BETMYUHE JUTsl TOTO, YTOOBI UMETH MTOJTHOTY CBEJICHUI
0 HeW, Kak o ciaydaitHoit? ...IIpexe Bcero, Mbl JOJKHBI 3HATH 6ce YUCIICHHbBIC 3HAYEHUS, KOTOPbHIE
OHa crocoOHa mpuHuMathy [['Hemenko, 1968]. Ilpu mpoBeneHnH HamUX PacYETOB, MBI JTOJKHBI
BCETr/la MMETh B BUJY, YTO BCE BO3MOXHBIC PE3yIbTaThl TOJKHBI «OBITh yKa3aHbl 3apaHee U
JNEHUCTBUTENBHBIN UCX0]] OyIeT OTHUM U3 BO3MOXKHBIX» [['Heaenko, 1968].

B pamMmkax CymecTBYIOIIEW METOIOJIOTMH THAPOJIOTHYECKUX PACUETOB, HE CYLIECTBYET
OTBETa Ha BOIIPOC, B KAKUX MpeJerax HM3MEHSETCS THAPOJIOTMYECKas BEIMYMHA B KOHKPETHOM
ctBope. [lomyunB pacuérHbIl pacxoia, cooTBeTCTByromui obecneuennoctu 0,1%, mbl anpuopu
npezrnoaraeM, 4yTo 1o peke o0s3aTesbHO NpoiineT pacxon, coorsercTBytonmii 0,01% u tak nanee
obOecnieueHHOCTH. OrpaHUYeHHe MaKCUMAJIbHBIX 3HaUYe€HUN (DYHKIMU pacIlpeieeHus], 10 MHEHUIO
C.H. Kpunkoro u M.®. Menkens, «O0ecIpeIMETHO U CXOJIACTUYHO». «AOCOJIOTHBIC BEPXHSS H
HWOKHSST TPAHHIIBI BO3MOXKHBIX 3HAYCHHI CTOKA HE MOMTAIOTCS (U3UUECKOMY ONpEAeNICHUI0. ITOT
WHTEPBANl JI02UYHO PACTIPOCTPAHSATh Ha BCIO O00OJACTh TOJOKUTENBHBIX BeMuuuH» |Kpuikwii,
Menkens, 1981].

OuepenHoe 00s13aTeILHOE YCIOBHE. «3HAHUE BO3MOKHOTO TIEPEUHS BO3MOKHBIX 3HAUCHHHA

Clly4yaitHOM BEJTMUMHBI HEe Ja€T 0 Hel TaKMX CBEJCHUN, KOTOPBIE MOTJIN OBl CITYKHTh MaTEPUAIOM ISt

151



2019 | Vol.1, Iss.1 HYDROSPHERE. HAZARD PROCESSES AND PHENOMENA

MPAKTUYECKH HEOOXOAUMBIX OILIEHOK ... Heo0Xoaumo 3#ams BEpOATHOCTH Pa3IUYHBIX BO3MOXHBIX
3HAYEHUI UHTEPECYIOLIEN HAaC ciay4yaiiHOW BenuuuHbl» [I'Henenko, 1968].

«li1s  mcuepnbIBalOIIEro 3aJaHusd  CIyYalHOM BEJIMYMHBI HEJOCTATOYHO OIHUCAThH
MHOKECTBO TEOPETUYECKH BO3MOXXHBIX 3HAUYECHUH AaHAJIM3UPYEMOW CIy4YallHOW BEJIMYHUHBI,
HEOO0XO/UMO YCTAHOBUTH ... MPABHUJIO ... PACIPEAEICHUS BEPOSTHOCTEH CIy4ailiHON BETMYUHBI»
[AitBazsiH, EnrokoB, Memankun, 1983].

B 3amauax Teopun BEpOSITHOCTEN IPEATIONATraeTCsl, 4YTO BEPOATHOCTHAS MOJIEb U3y4aeMOI0
SIBJIGHUSI TIOJIHOCTBIO OTpejeNieHa, M TeOpHsl BEpOSATHOCTEW 3aHMMAaeTcs pa3paboTKONl METO0B
HaXOXXJCHHUS BEPOATHOCTEH Ppa3IMUYHBIX CIOXKHBIX COOBITMH B paMKax JTaHHOH BEpOSTHOCTHOU
Mojend. Ilo 3TUM BEpOSTHOCTSIM MBI MOKEM B JajJbHEUIIEM CTPOUTHh HAyYHO OOOCHOBAaHHBIC
MIPOTHO3BI.

B namewm ke ciydae, moa0oop COOTBETCTBYIOMIECH GYHKIIMHA paclpeieseHUsT BEPOSITHOCTEH
¥ ompeleleHHe 10 Hell pacyéTHBIX T'MAPOJOTMYECKMX XapakTepucTuk (m. 5.1) ° sBisercs
pe3yabTaTOM pELICHH 3a]auH, a He €€ 0053aTEIbHBIM YCIOBHUEM.

HTtak, mo BCEM IEPEUYMUCICHHBIM IpPHU3HAKAM MCIOJIb30BaHUE TEOPUHM BEPOSTHOCTU B
THJIPOJIOTUYECKUX pacuéTax He UMEET JOCTATOYHOTO 0OOOCHOBAHUSI.

Tenepp HENOCPEACTBEHHO O CTAaTUCTHYECKOW 0O0paboOTKe psAIoB  HAOMIONEHUI.
MaremaTnueckasi CTaTHCTHUKa pellaeT 3ajaud, oOpaTHble TeOpuH BeposTHocTeil [MBueHko,
Mengenes, 2010]. B pamkax maTeMaTH4ecKOM CTATUCTUKH, Y HAC JOJKHA MOSIBUTHCS BO3MOYKHOCTD
OLICHKM (DYHKIUU pachpeleieHus Hamield BbIOOpKH. [ 3TOro Mbl JOJHKHBI MPOBECTU OLICHKY
pa3IMYHBIX TApPaMETPOB paclpeiesieHuil HaOII0JaeMbIX CIy4ailHBIX BEIWYHH, W TPOBEPKY
Pa3NIUYHBIX TUIIOTE3 O CBOWCTBAX 3THUX BEJMYMH (MX paclpeiesieHuid) U, TeM CaMbIM, 10oa00parthb
MOJXOISIIYI0 BEPOSITHOCTHYIO MOJIENIb U3y4aeMoro skcnepumMenta [ Bnagumupos, 1990].

«Brp1sBIEHUE 3aKOHOMEPHOCTE, CBOMCTBEHHBIX COBOKYITHOCTH SIBJICHUH,
(GOpPMHUPYIOIUXCSA KaK CIEACTBUE MHOTO(GAKTOPHBIX CBSI3EH (METEOpPOJIOTHYECKUX, (HU3HKO-
reorpauyecKux), BOZMOXKHO JIMIIb CTATHCTUYECKUMU MeTogamu» [PoxknecTBeHckuit, Yeborapes,
1974].

«[Ipu mnpoBeAeHUH THIPOJIOTHUYECKHX PACYETOB MPHUXOAUTCSA ONEPUPOBATH OOJIBIINM
KOJIMYECTBOM HUCXOIHBIX JAHHBIX ..., KOTOpbIe 00pa3zyloT craTUcTHueckue psnsl. [IpumeHeHue
BEPOATHOCTHO-CTATUCTUYECKUX METOJIOB aHAJIN3A U PACYETOB IO3BOJISET NOJYUYUTh KOJTMUYECTBEHHOE

3HAYEHUE TUAPOJIOTHUECKUX XapaKTepucTuk» [ Bmagumupos, 1990].

5 CIT 33-101-2003
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3amaua pemaercs cieaylomuM obpazom. s mocnenyromeit oOpaOOTKH psii TOTOBBIX
MaKCUMaJbHBIX M3MEPEHHBIX PACXOJOB BOJbI paHkupyercs (KaKk MPHUHATO B TUAPOJOTUU — OT
00JIbILIEr0 3HAYEHUS K MEHbUIEMY), JJI KaKJIOTO WIEHa Psijia OINpelesseTcs] €ro MOBTOPSEMOCTb.
Hanee moxOupaercsi TeopeTHYecKass KpUBas  paclpeiesieHHs, HawIydliuM  o0pa3oMm
COOTBETCTBYIOIIAs YMITUPUIECKUM ToukaM. «KpuBbIe pactipeieieHuss MOTYT UMETh Pa3Hylo Gpopmy,
HO OOBIYHO HCIONB3YeTCS OIWH M3 TPEX TUIOB: HOopManbHas, [lupcona, Kpuukoro-Menkemns»
[Bnagumupos, 1990]. B pe3ynbTare, BOIPOC NOJIYYEHUS] TEOPETUUECKH BO3MOXKHBIX MAaKCUMaJIbHbBIX
pacxosoB B 00JAaCTH PEAKOM MOBTOPSAEMOCTH, PEIIACTCSI aBTOMATHUECKH.

[loHATHO, 4YTO <«OKCTpamoysALUss B 00JacTh pEAKOW «0OECIeUYeHHOCTH» HUYEM He
000CHOBaHa, pe3yJbTaThl, B 3aBUCUMOCTH OT BBIOPAHHON KPUBOM, MOTYT pa3iuyaTrhbCsi B JECATKU
pa3» [HaiinenoB, KoxeBnukoBa, 2003]. ToT uiauM HWHOW BHJA XBOCTa TEOPETUYECKOW KpPHUBOI
pacmpesieieHusi IEJIMKOM 3aBHCUT OT XapakTepa paclpeieNieHUuss HECKOJIbKHX  CaMbIX
HKCTPEMAJIbHBIX PACXO0JI0B 3a BECh MEPHO/] HAOIIOJCHUH.

AHanM3 4acToThl MOBTOPSEMOCTH SKCTPEMAJbHBIX MaBOAKOB S0 MaibIX U CPEAHHX PEK
Cesepo-3anaga Poccuu [Pecypesl moBepxHOCTHBIX BoJ CCCP] mokasbIBaeT, YTO Ha MPOTSIKEHUU
86 mer (1881-1966 romwr) Habmomanoch 19 mHOTOBOAHBIX JjeT (Tabnuma 3). B momamistomiem
OOJIBIIIMHCTBE CITy4aeB, U3MEPEHHBIE MAKCUMYMbI OTJIMYAIOTCS OT MOCJIEAYIONINX PAHKUPOBAHHBIX
3HaUEHUI MaKCHUMaJbHBIX pacxoioB B cpeaHeM Ha 5-10%, 4ro ykiaablBaeTcsi B TOYHOCTH
n3Mepenus. Hanpumep, Ha He3aperyimpoBaHHON peke McTa B pailoHe 1OCTa HUXKE YCThs P. Y BepH
(momas Bogoc6opa 12,5 Thic KM?) — B 06J1aCTh MOTPENIHOCTH H3MEPEHNH MaKCHMAIbHBIX PACXO0JI0B
nomanu 22 Hanbonbmux 3HaueHus (pucyHok 1)! Takum oOpa3om, Mbl UMeEeM HE PaHKHUPOBAHHBIC
3HAYEHUS! HECKOJbKUX HAMOOJIBIIMX PACXOJ0B, a HEKUH YCPEeTHEHHBIH MaKCUMAJBHBIH pacxom,
HMMEIOIUN PETYIISIPHYIO TOBTOPSEMOCTh. ECIIM y HaC €CcTh CTOJIETHUM psiji, TO TAKOW pacxo]] Ha CaMOM
nene pukcupyercs ot 10 mo 20 pas.

Ha mnpaktuke Hamum psgasl HaAMHOTO Kopoue, OONBIIMHCTBO HAOMIOACHUN MPOXOIUIIO0
B 50-e-60-e roapl, yeM 0OBSICHAETCS YBETMUECHUE KOJINYECTBA U3MEPEHHBIX PACXO0JIOB B 3TOT MEPHOI.
[Tpo6ensl BO BTOPOM U MATOM JAECATUIECTUAX XX BeKa OOBACHSIIOTCS IByMS MUPOBBIMU BOWHAMH.

Ha ocHOBaHMHM 3TOr0 MOXHO CZeNaTh BBIBOJ, YTO OJIArONpHUSATHAs AJS AKCTPEMaJbHBIX
MaBOJKOB (TOJOBObS) CUTYalUsl CKJIAJbIBAETCS HE peXe, UeM pa3 B MATh-CeMb JieT. Pasnuuue B
pacxomax BOJbl y BCEX ATHX IaBOAKOB YKJIAAbIBAETCSI B TOYHOCTh H3MEpEeHHs. BeposTHOCTbH
HACTYIUJICHHS TAKOTO COOBITHS KaXIbli mocnenyrommuii roq — 0,1 +0,2.

Takum o0pa3om, Jaxe «U3MEPEHHBIE» IKCTPEMAIbHbBIE PACX0/Ibl HE MTO3BOJISIOT MIOCTPOUTH

OJIHO3HAYHYIO KpUBYIO pacmpezenenus. Ha npakTuke Mbl UIMEEM I0JIe TOYEK BOKPYI HEKOTOPOIO
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CpCAHCTO MAaKCUMYMa, UMCIOILCTO MMOBTOPSACMOCTL HAa TOPAOOK 6())’15]].[}’10, HCXKCJIN MMpeAIojIaraiochb

aBTOpaMu pacCMaTpuBacMoro MeTo/a.

Taoauna 3. IToBTOpsieMOCTh MaKCUMAJIBHBIX MTABOJIKOB HEKOTOPBIX pek CeBepo-3amaaa 3a nmepuo
1881-1966 ronos.

Table 3. The frequency of maximum floods of some rivers of the North-West for the period 1881-
1966.

IUIOIIAIb, KM 6230 1130 2070 12500 14700 | 6820 5990

peKa-IyHKT Csce- | Bonox6a-| TuxBuHKa- Mera- Jlo- lenons- yre-
rojpl SxunoBo| Bomox6ba| I'openyxa yeep. P 3anonse fomia-
YBepu Xonm 4€BO

1881 (446) (774)
1899 247 (784)
1901 307 (779)
1905 261 (784)
1911 963 367 (838)
1915 715 233 (853) 1310
1916 1470
1917 774 276 1480 594
1918 1400 536
1919 819 301 1400
1922 708 578
1924 780
1926 928 324 728 1060 (800)
1931 846 252 735 (2130) | 1340 564
1935 821
1936 732
1943 184 254
1946 849 190 305
1948 1560
1955 692 185 244 696 1400 852
1956 1300 585
1957
1959 179 646 1420
1961
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II0IIa b, KM? 6230 1130 2070 12500 14700 | 6820 5990
Mcra- Jlo- Jlyra-
peKa-ImyHKT Csch- | Bonox0a-| TuxsuHKa- [lenons-
yCThE p. | BaTh- Tonma-
TOJIBI SIxnoBo| Bomoxo6a| I'opemyxa 3anonse
YBepu Xoam 4€BO
1962 727 290 1720
1966 788 191 259 713 1120 872 526
cpeJiHee U3 5 MaKCUMAaJIbHBIX,
881 186 321 816 1672 1085 624
M>/c
Tuana3oH MOTPEITHOCTH H3ME-
793- 1505- | 976- 562-
pEeHUN MaKCUMAaJIbHOTO Pacxo/a, 167-204 | 289-353 | 734-898
969 1839 1193 687
M3/c
MOTPEITHOCTh BBIXO/IA 3a TUara-
0 0 14 0 14 11 14
30H, %
[Tpumeuanue. B ckoOkax yka3aHbl 3HAUCHHSI, BEJIMUUHA KOTOPBIX BHI3BIBAET COMHEHHUSI.
900 -
800 - .50 -------- ¢ :1 2-5% --------------
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700 - -%5""""000‘,%n 12,5%
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NosTopaemoctb, %

Pucynok 1. /luana3oH nmorpemHoCTH U3MEPEHUN MaKCUMAJIBHBIX PacX0J0B
Ha IIpuMepe peka Mcra — ycTbe peku Y BEPH.
Figure 1. The range of measurement error of maximum flow rates

by the example of the Msta River - the estuary of the Uvery River.
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[TorpemHocTs oOyenku 3HAYEHUN MAKCHUMAJIbHBIX pPAcXOJOB BECEHHETO IOJIOBOAbS,
OCJIO)KHEHHOTO JIEI0XOJIOM W BBIXOJIOM BOJAbl HAa MOWMY JKCIEPTHO OIleHEHAa Hamu B 25%.
CymMmapHas OTHOCHUTEJbHAsl MOTPEUIHOCTh W3MEpeHus pacxojia BOIbl MPU OCHOBHOM crocole
cocraBmsier 10%°. Hamo umets B BHUY, YTO Ha CaMOM JIeJie U3MEPEHUI MaKCUMAJIbHBIX PacXxOJ0B
INpakTHUYecku He mnpomsBogurcs. Hampumep, Ha 10 ThICSY TOAONMYHKTOB B 3abaliKajabCKOM
YIpaBIECHUH THAPOMETCITY OBl MAKCUMAIIbHBIN PACcX 01 10K I€BBIX MABOIKOB HETIOCPEICTBEHHO ObLI
u3MepeH Bcero 5 pas, T.e He Oosiee 0,05% cimyuyaeB OT MPHUBEACHHBIX B €XeronHukax. B mepuon
Je10X0/1a u3MepeHus Booo1ie He mpou3BoasTes! OneHKa SKCTpeMalbHOro pacxo/ia Ha KOHKPETHYIO

JaTy MPOU3BOAMTCS MyTeM dKcTpanossinuu KpuBoit O = f(H). TouHOCTh ompeneneHus ypoBHS B

MepHoJ] TMOJOBO/AbS caMa MO cebe OueHb Malla, MOCKOJIbKY JIe0XOJ CONPOBOXKIAIOT 3aTOpPHBIE
SBJICHUS, X0/ OOJIBIION BOJIBI YACTO COMPOBOXKIACTCS KAPUEX0JAOM U MECTHBIM MOIITOPOM.

Hamm comHenust mo noBoay afieKBaTHOCTU CaMOM UEU SKCTPANOJIALMU PsAJIa U3MEPEHHBIX
AKCTpPEMaJIbHBIX PacXo0B B 00JaCTh PEIKOM MOBTOPSEMOCTH MPOWIITIOCTPUPYEM €Ille CeAYIOIIeH
MBICIIBIO.

[Ipeanonoxum, Mbl UMEEM psAl MAKCUMAJIBHBIX PACXOJO0B BOJbI IPOJOJIKUTEIBHOCTHIO
1000 ner. IlepBble neBATH 3HAUYEHUI pPAaHXXUPOBAHHOTO psiaa OyAyT UMETh 00ECIEeYeHHOCTh
ot 0,1 1o 0,9%. I[TockonbKy OOBIYHO MPOIODKUTEILHOCTh HAOMIOICHUH 32 CTOKOM HE TPEBBIIIAET
100 ner, To ycinoBHO pazgenuM 1000-netHuit psa Ha aecsath 100-netHux. B kaxaoMm Takom
YKOPOYEHHOM DSy MPOU3BOAMM IPOLEIYPY PAHKUPOBAHUS U pacyéra 00eCleYeHHOCTEH YJIeHOB
psna. OxuIaemMo, B 3TUX JECATH psiiax He MoxeT ObITh pacxonoB 0,1-0,9%-Hoi obecrieueHHOCTH.
Ha mpakrtuke, umest €10 ¢ KOPOTKUMHU PsilaMU, MbI IOJIaraeM, Kak MpaBUiIO, YTO PACXOJIbl TaKOM
00eCreYeHHOCTH Haxo4sTcsl 3a MpedenaMu Hamero psaa. Ho, wucxons wu3 MNpeabLaylmx
paccyxaeHuii, Mbl 3HaeM, 4To OHU € 90%-HOW BEpPOSATHOCTHIO JOJDKHBI MOMAJaTh B HAll psif!
[Tomo6HyI0 MOTHKY MOXKHO pactpocTpanutThb Ha 0,01% MOBTOPsIEMOCTH U anee, OTKyAa CIeAyeT, YTO
UCIIONIb3yeMasi Ha CETOAHSINHUN JIeHb o(duIlnambHas METOAUKA, Y3aKOHCHHAss COOTBETCTBYIOIIUM
CII 33-101-2003 — o MeHbIIIEH Mepe, COMHUTEIIbHA.

CymecTBytomas METOAMKA TUAPOJIOTMYECKUX PACUYETOB HUMEET U CBOM HECOMHEHHBIE
wtockl. Kak Ham npenicTaBisieTcs, UX BCEro TPH.

IlepBbIii — MeTOIMKa Ha CErOAHSAIIHHMHA JeHb OTpaboTaHa, NpPUHATA COOOIIECTBOM

MIPOEKTUPOBIIMKOB U U3bICKaTeJIeH, MPOMICcaHa BO BCEX PETJIaMEHTUPYIOMIMX JOKYMEHTAaX.

¢ Metonnueckue ykasanus. ['ocyqapcTBeHHas cucteMa obecTieueHns eMHCTBA U3MEPEHHUiA. Pacxo/l BOJIbI HA peKax U
KaHanax. MeToauKa BBIONHEHHUS U3MEPEHUIl METOAOM «CKOpOCTh - momans»y. MU 1759-87. M.: M3natenscTBO
cranaapTos, 1987
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Btopoil — MeToauka CHUMAET BCSAKYIO MEPCOHATbHYIO OTBETCTBEHHOCTh C pacueTYMKa U
MPOSKTHPOBIIKKA 32 HETPABUWIHHO MPHUHATHIE perieHus. JIrobast ommbOka MOXKeT OBbITh CIMCaHa Ha
«3aIIPOEKTHBII MABOJOK.

Tpetuit — npu cTpoUTeIHCTBE OOHEKTOB HU3KOTO YPOBHSI OTBETCTBEHHOCTH (IIPU pacdeTax
10 — 2% mnoBTOpsieMocTH) Ha W3ydeHHBIX (!) pekax, METOJAMKa JaeT Ooyiee-MeHee aJeKBAaTHBIC
pacyeTHbIC 3HAUCHHUS.

[Ipu 3TOM MBI eme pa3 MOAYEPKHBAEM, JAaHHAs METOAMKA MMEET IPAaBO HA KU3Hb IPH
pacueTrax maBoAKOB 0oJiee peIkoi 00eCIeueHHOCTH MO1bKO JIJIsl U3YUEHHBIX PEK, TO €CTh UMEIOIIUX
psiabl HAOMIOIeHUH Ha HUX 5 JieT u 6osee.

BriBoibI.

1.  IlpumeHeHMEe MaTeMaTHYECKOro annapara BEpOSITHOCTHO-CTATUCTUYECKOT O aHAIN3a B
TUIPOJIOTUYECKUX pacuéTax HeJOCTATOYHO 0OOCHOBAHO.

2. YucneHHOe 3HAYEHUE «BEPOSITHOCTU MPEBBILICHUS» HE COOTBETCTBYET HCTHUHHOM
BEPOSITHOCTH C TOYKHU 3PEHUS TEOPUHU BEPOSITHOCTEH.

3.  PamxupoBaHHe MaKCHMaJIbHBIX PACXOJIOB B 00JIACTH PEAKOI TOBTOPSIEMOCTH C IIETBIO
nonbopa TEOPETHUYECKON KPHUBOW pacrpeieseHUs] HEBO3MOXKHO, BBHJIY INPEBBIIICHUS BEIHMYHHBI
MOTPEIIHOCTH U3MEPEHUH Ha/l Pa3IMuueM MEXKy COO0N COCEAHHNX YICHOB BRIOOPKH.

4.  He numMuTUpOoBaHHOE YBEIWYEHUE 3HAUYEHUN IKCTPEMAJbHBIX PACXOJ0B MPH CPOKAX
KHU3HU PEKH, CPAaBHUMBIX C I'€OJJOTMYECKHUMH IepuojiaMu, O€CCMBICIEHHO W HempaBoMepHO. Bo-
MIEPBBIX, TAKUX PEK HE CylecTByeT. CycTs ThICAYETIETUS HA ITOM K€ MECTE MOT'YT ITOSIBUTHCSI HOBBIE
pPEKH, HO 3TO OYAYT yXKe Ipyrue peku. Bo-BTOPHIX, BOAHOCTh PEKU BCETJA 3aBUCHT OT KOJIMYECTBA
BBIMABIIMX oOcanakoB. Ocanaku o0pa3yloTcs W3 Haxojsmerocs B arMmocdepe BOASHOTO Tapa,
KOJIMYECTBO KOTOPOTrO, B CBOKO OYEpPE]b, PEIVIAMEHTHUPYETCS KOHEUYHBIM M CTPOTO ONPEIEICHHBIM
3HAYEHHEM COJTHEYHOW paJualiuy, NOCTYIUBIIEH HA TOBEPXHOCTD IIJIAHETHI.

5. [Tpu pacuerax maBogkoB 10 — 2% MOBTOPSIEMOCTH UIsl U3YUYEHHBIX peK (C psaamMu

HaOII0IeHUH Ha HUX 5 J1eT u OoJiee) TaHHass METOIMKA UMEET MPaBO Ha KU3Hb.
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