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Hacrosumas kHura nanucana JOKTOPOM TEeXHHYE-
CKHX Hayk, npogeccopoM TamKeHTCKOro HHCTHTYTA
HppHTalHH H MeXaHh3auMH CeJbLCKOro Xo3ffcTea
A. H. Focrynckum B 1959 r. B kauecTse yue6HHKE 10
kKypcy ,Huxeneproit ruiposoruu® aas CTyAeHTOB
FHAPOMEIHOPATHBHEX (DAKYJALTETOB HPPHIALHOHHLIX
H CeJNLCKOXO3AHCTBeHHBX HHCTHTYTOB Cpeaneit Asuu.,
Heo6xonumMocTs B TakoM yUeGHHKE BL3LIBAA4ACE 30-
HAJALHBIMH THAPOJOTHYECKHMHE OCOBEHHOCTAMH, CBA3aH -
HBIMH € TAYOOKOMaTEPHKOBRIM noaoxenuem Cpeaneit
AsHH, ocoOeHHOCTAMH peabeda H BAHAHHEM Ha
FHAPOJOIHYECKHE NPOLECCH XO3ANCTBEHHON NesTean-
HOCTH ueaoBeka. K coxaaennio, emeprs A, H. Tocryy-
CKOTO 3aTAHY/Ia H3JlAHHE KHHIH, TAK KAK B COOTBETCT-
BHH C 3aMEYaHHAMH PEUEHICHTOB B PYKONUCEL TPeGORa-
JIOChL BHECTH HEKOTOPHIE YTOYHEHHA M 1004ABJCHHSA.
Srta paGora BeinoaneHa cospannoét npn TUHMHMCX
PEJaKIHOHHOH KOMHCCHEH B COCTaBe uJAEHa-KOpp.
AH YaCCP P. A. AauMoBa (OTBETCTBEHHBI pejaK-
T0p), AouentoB M. A. Bysynosa uT. O. Xopcra
H KaHIHAaTOB TeXxnnyeckux nayxk M. M. 'opo w k o-
Ba, A. B. Efpemora u B. C. Jlanmenkosa.
Pykonuce B HOBOfl peAaKuuy penensnposasacs npod.
MTY B. I'l. Opaosuim, uaenom-kopp. AH Kupr. CCP
M. H. BoabwiakoBuiM H JOKTOPOM  TEexH. Hay K
K. ®. ApraMOHOBBIM, 10 3aMEYaHHAM KOTOPBIX OTHEb-
HBIE Pasiekl NOBTOPHO nepepaborans. HanGosee cy-
IWECTBEHHOH nepepaboTke noapepraach raasa Il —
[KaumaTHueckne GakTopu croka, 8 KOTOPOH yCH-
JI€HO OCBELLEHHE METEOPOJIOrHYECKHX mpoueccos Cpejt-
Hefi A3HH, OnpeaessiomHUX 0COGEHHOCTH pachHpesee-
HHS OCA/IKOB 110 TEPPHTOPHH U CE30HAM, @ TAKIKE BONPO-
COB HCNAPEHHA, SABAAIOWErocH BaMHLM GakropoM no-
TEPL BOJLI ¢ NMOBEPXHOCTH BOJOXPaHHAHIL H MOYB
OpOUlaeMbIX TEPPHTOPHH.

YUHTHIBAsA, YTO OCHOBHEIM METOAOM B FHAPOJAO-
FHH ABASAETCHA reHeTHUECKHH, 60Jb1IOe BHHMaHHE yje-
AEHO BONpocaM (OPMHPOBAHMA PEYHOTO CTOKA, npH-
€M CHavana pacCMOTpeHsl npouecchl GOpMUPOBAHHSA
NEPBHUHOTrO (CKJAOHOBOTO) CTOKA, @ 3aTeM (hOPMHPO-
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napMe CTOKAa ¢ BOAOCOOpa B LEJIOM H €ro BHYTPHTO-
A0BAas H MHOTOJIETHAS H3MEHUHBOCTL. Taxkoi nopsaok
H3J0KEHHA, OTJHYAIMHUACA 0T OOLYHOrO NMPHHEATOrO
(HaMMHAIOIWErocs ¢ PacCMOTPEHHA MHOTOJAETHEH H3-
MEHYHBOCTH), NpeAcTaBadercs OoJee palHOHATLHBINM.
[Mpn nepepaGorke PYKONHCH HCMOJL30BAHA TEPMH-
HOAOTHA, npHHaTas B ,[HipoaoruueckoM cjaoeape”
A. M. Yeborapesa (1964 r.). 3nauHTEALHOE HHCAO
onpejeJeHHH 3aHMCTBOBEHO H3 3TOr0 CA0Baps AOCA0B-
HO HJH C HE3HAUHTEABLHBIMH H3MEHEeHMSMH.

B KHMre B CHCTEMATH3HPOBAHHOM BHJe H3Jaara-
joTcs  ruapogornyeckue ocobennoctH pex Cpennen
Aauu, HecymHx OGoabIIOe KOJAHYeCTBO Hanocos. Hsy-
YEeHHI0 JBHIKEHHH HAHOCOB B pexax M kanaaax Cpei-
neit Asuu H paspaborke Mep GopnObl € nopajgandeM
HX B OpPOCHTEJbHBIE KaHaabl Oblaa NOCBALLEHE BCA
kHu3Hb npogeccopa Anapes Hukoaaesnua [OCTYH-
CKOT0, OJIHOr0 H3 cTapeflliny VUECHHX-THAPOTEXHRKOB
Cpeanefi Azuu,

JlopaGoTKy OTAeAbHBIX PA3Nea0B PYKOINHCH OCY-
mecrsaaan gow. U. A.Bysyroe(raass [ —1V), kani.
TexH. nayk A. B. Eppemos u non. I'. O. Xoper
(raaew V—VI), xana. rexn. wayk M. U.F'opomkos
u kauj. rexu. nHayk B. C. Jlanmeuxos (raasa VII).
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' NPEAMET M 3A[AYM TMAPONOIMM

§ 1.
NPEAMET rMaPONOrMM

['HAPOJOrHS B TOYHOM NEpepoje o3uauaer  yuyexnne o sope” (or rped.
dndop — BOAA, A020C — VUEHHE).

A. M. Ye6orapes onpereaser 2udpoaozuio Kak HayKy, 3aHHMaIoULyio-
Cid ,H3YYCHHEM NPHPOAHHBIX BOA, sIBJEHHH H NMPOUECCOB, B HUX NpPOTEKa-
IOUHX, 4 TAKIKE ONPEeACASIONHX PECNPOCTPAHEHHEe BOJA HA 3€MHOH nNo-
BEPXHOCTH H B TOJUIE MOYBO-FPYHTOB H 3aKOHOMEPHOCTEH, N0 KOTOPbIM
TH ABJCHHS H Dpoueccw passuBalorcs”. [Tpupoansie Boaw 006pasyior Tax
HABLIBAEMYIO 2u0pOCEHepy, COCTABIAIIULY IO COBOKYTHOCTE OKEaHOB, Mopeil
H BOAHLIX OOBEKTOB CYlH (pek, ozep, 60JOT HT. N. ), @ TAKKE NOL3eM-
HEIX BOJ H CKOIIEHHH BOABL B TBepPAOH dase (CHeXHBLIA NOKPOB, JEAHHKH).
B ruapociepe cocpenoTouena OCHOBHAs 4YacTh OOWEr0 KOAHYECTBA B
Hawen naasersl (0Ko04a0 2 X 108 m uan 2 mapa. xa®). [Tpn sroM Ha aoawo
Muposoro oxeana npuxoaurcs 6oaee 659% (1330 man. xu®), ocrannuas
HaCTh — HA 10410 noAzeMubix BoA (400 man. ka®), NOBEPXHOCTHHIX RO
Cyiwn (pexu, o3epa, 60a0Ta), BOAHKX CROMAeHU (AbAa M cuera). Hesna-
HHTEALHYIO 4aCTh 3aHHMaET BOJa, BXOAAWLAA B COCTaB TBEPALIX BEULECTB
3EMHOH KOpH, H BOAsHBIE NMApH, HaxoaswHecs B armochepe (12,3 wa®).

Fuapochepa CAyKHT NPeAMETOM H3Y4YeHHsl UHKAA reorpaduuecikix
HayK, PacCMaTpPHBAIOMWHX OKEaHel, MOPs, 03€pa, PEKH M APYTrHEe BOAHHIE
OOBEKTH CYWIH Kak COCTABHYIO uacTb reorpaduueckoro aanamadra, u
LHKAd TEOPHIHIECKHX HAYK, HCCACAYIOUIHX T€ JKe OOBeKThl KAK KOMIEKC
B3ANMOCBASAHHBIX (PH3HYECKHX ABJCHUI, MPEKJE BCETO MEXAHHUECKHX H
TEILI0BhIX., _

Oraenpisie pasiens FHAPOJAOHM, WHPOKO HCHOJLIVIOLHE METOH
(PH3HYECKOrO ana/insa, (PaKTHUECKH BXOASNT B COCTAB reo(uaukH (nampu-
MED, TEOPDHH BETPOBLIX H CEHCMHYECKHX BOJH B MOPAX H OKeaHax, Mop-
CKHX TeyeHW# ¥ T. 1.). JIpyrue e €e pagnenn, H3y4aolWHe CBA3L MHAPO-
JAOFHYECKHX NPOUECCOB CO BCeMm reorpaHueckuM KOMIWVIEKCOM SIBJAEHHI
(c reorpauueckofl cpeaoit wau reorpaduueckum JanfmadroMm), MOryT
OBITH BK/IIOYEHH B COCTAB reorpadum, uMeowel sechma pasHoOCTOPOHHMI
xapakrep. B neaom e ruapoJioruio 604€€ NPaBHALHO OTHOCHTL K KOMII-
JACKCY HAYK, HAYUAOLIHX (DH3HUECKHE H reorpadHuUecKHe CBOHCTBA 3eMHO
NOBEPXHOCTH H TOJUH 3EMHOA KOPHI.

Buecre ¢ TéM HEOOXOAHMO OTMETHTH TECHYIO CBfISh THAPOJOTHH ¢ GHO-
JAOCHYECKHMH H JAPYIHMHM €CTECTBEHHLIMH HAYKAMM, OCOOEHHO C HaAyKaMH,
H3YHAIOUWHMH OCTaJbHbIE ABe 000J0YKH 3eMJaH: JuTochepy (reosorus)
arMocthepy (METEOPO/IOIH:).

HMcTopusi THAPOAOTHH OKA3EIBACT, YTO HANPABJCHHE THAPOJOr HUECKHX
NCCACNOBAHHA B OCHOBHOM ONPEALAAJOCH HCNOJNL3OBAHHEM BOJLL B HAPOJ-
HOM XO3fACTBE (OPOIIENHE, BOAHLIA TPAHCIIOPT, HAPOSHEPreTHKA), 3 TAK#Ke
00pLGOf ¢ BPeAHBIM ee AelicTRHeM (3a60maunBanye, HABOAHEHHA, 3PO3HA
048, pasaMuiBEl Oeperos). B ¢Boio oueépens, passuTHe THAPOJAOTHYECKHX

D



hceaepoBannil cnoco6eTrOBANO HAHGOAEE paunonasLHOMY H adderTuBHOMY
HCIOAE30BAHHIO MPHPOJHBIX BOA M OPraHusamun GOpLOH € MX BPEHHIM
AeAcCTBHEeM. ;

Cymecrsennoe OTAHYHE TNPOLECCOB, COBEPIIAILUXCH B OKeaHax H
MOPAX, OT HPOMECCOB, NPOHCXOASIUHX B BOAHBIX OGBLEKTAX CYuIH (pekax,
O3€Pax, BOAOXPAHHJHINAX H T. I.), 4 TAKKE OT NPOUECCOB, CBAZAHHHIX C
O0PasOBAHHEM H JBHIKEHHEM [0/13€MHBIX BOJ, BLI3LIBAKOLIEE pasJaHuHe B
XdpakTepe H (OpMax HX FHAPOJOTHUCCKHX PEeKHMOB, NpHBEJO K pasje-
ACHHIO THAPONOTHH HA TPH CaAMOCTOATENBHBIE JAHCUHIJHHEL 1) OKeaHo-
AOTHIO (THAPOAOTHIO MOPA), 2) FHAPOJOrHIO CYIIH HAH COGCTBEHHO THAPO-
AOTHIO H 3) THAPOTEOJOrHI0 (MHAPOJOTHIO MOA3EMHBIX BOJL).

Oxeanonozus — nayxa o MupoBoM okeawe kak uyacTu rHApoChepht
H3YHAeT (PHIMYECKHE, XHMHYECKHE, TIeOJOTHUECKHEe K OHOJOTHYeCcKHe
HPOLECCH M ABJACHUA, NPOMCXOAsIUHE B MHPOBOM OkeaHe, a Takxke pac-
ICHCHHE €ro Ha OTAE/BHBIE BOAHBLIE MACCH, N0ApasjieJeHHe Ha paloHkl
W T. n. MHorja OKeaHOJOrHIo pas3iedsnioT Ha (PH3UKY MOpsi, XHMHIO MOPS,
SO0J0THIO MOpsA, GHOJIOTHIO MOPS M OKeaHoOrpaduio.

BHIBOIB OKEAHOAOrHH NPHMEHSIOTCS PH BEIDOpE TPace MOPCKHX TYTelt,
MPOEKTHPOBAHHH MOPCKHX MOPTOB H APYTHX MOPCKHX FHAPOTEXHHUYECKH X
COOPYIKEHHH, B PHIOHOM NMPOMEICJAE H T. M.

ludpoaoczust cyuwu — nayka o MOBEPXHOCTHBIX BOAAX (BOAHBIX OOBEK-
TaX) CYUIH, H3yuaeT QUIHUECKHE NPOLECCH JBHIKOHHS BOJLI B pEKax, ose-
Pax, 0OMOTAX W JPYTHX BOAOEMAX CYLIH, NPOLECCH BAATOOOMEHa MEeMwy
BOAHEIMH 00BEKTAMH H OKPY KalowWei cpeoi, pacnpeaeseHne BOJHBX 06h-
€KTOB IO TEPPHTOPHH H T. n. K uHCAY OCHOBHHIX BONPOCOB FHAPOJOTHH
CYUIH OTHOCHTCA MCCAEA0BAHHSI BOAHOTO GajaHca (MPHXOA M pacxon BOAK)
OTAEALHBIX BOAHBX OOBEKTOB TEPPHTOPHIT, BIAHMOCBASH NOBEPXHOCTHHX H
JOASEMHLIX BOA, IMaBHLIM 06pPa3oM BEPXHHX HX CJAOEB, HA3hiBAEMbIX FPYH-
TOBBIMH BOJIAMH, HCIAPEHHS, BOAHOIO H TE[JA0BOTO pexHMa BOJHBIX OOBLEK-
TOB, 3aKOHOMepHOCTe# (opMHUpPOBAHHS THAPOrpadHUECKOr CeTH (coBokyn-
HOCTH peK H JAPYIrHX BOJAOTOKOB, 8 TAKKeE 03ep H 00J0T paccMaTpHBACMOI
TEPPHTOPHH ), 3aKOHOMEPHOCTEH ABHIKEHH S TBEPAKX YACTHIL, TepeMeaeMbiX
PEYHHEM MOTOKOM (HAHOCOB), M PYCJAOBOTO mpoiecca.

'naponoruio Cymu no o6nekTaMm H3yueHwus pasjieasior Ha: a) THApO-
A0THIO peK (moTaMoa0ruio), 6) ruapoaoriio O3ep H BOAOXPaHHAHLL (JHMHO-
JAOTHIO) H B) rHApOAOTHIO GOJAOT (6oaoroeesenne), Yacto B ee cocras
BKIIOYAI0T MHAPOAOTHIO JAEAHHKOB (IASUHOAOrHIO) H FHAPOJOTHIO MOAEM-
HBIX BOJ,.

B X03afCTBEHHON A€ATEALHOCTH YesoBeKa HAHGONEE MOAHO H pas-
HOCTOPOHHE NCIOAB3YIOTCH TEKYUHE BOJBL, T. €. BOAL PeK  APYTHX BOROTO-
KOB. DTH BOALI AABASIOTCA OCHOBHLIMH HCTOMHHKAMH OpPOLIEHHA, MTO3BOVIAK-
UETO NOAYYaTh YCTOHUHBHIE H BLICOKHE YPOXKaH CeJbCKOXO3AHCTBOHHEIX
“YIBTYD, NEWEeBOH I'HAPOINEKTPHYECKON SHEPrHH H OAHHM H3 HCTOYHHKOB
NPOMBILJIEHHOrO H OGLITOBOrO BONOCHAONKEHHS. Kpome ToOro, Muorue pexu
CAYIKAT BOAHLIMH NYTAMH s DEYHOTO TPAHCHOPTa M Jgecocnaasa. Hako-
HELL, ONpeAesieHHyio poJib PeKH MIpaloT H B PuGHOM Xo3siicTee. Menoan-
JOBAHHE BOJL CTOAYHX BOJOEMOB CYLUH, @ TAKXKEe MOPEHi M OKeaHOB BoOC-
HOBHOM OrPaHHYHBACTCH LEAAMH BOJHOIO TPAHCHOPTA H PHOOJOBCTBA.

['mapoaorus pek, H3yuamowas ruapoaOrnuecKu PEXHMM PEK B LEAAX
UCYUIECTBACHHS BOAOXO35HCTBEHHBIX MEPONPHATHI, HANPABICHHBLIX Ha pa-
HHOHABHOE HCNOAL30BAHHE BOAHBIX PECYPCOB, ABASETCH BAXHEHIIHM pa3-
AGJIOM I'HAPOJOrHH CYLIH H THAPOJOTHE BoOGwWe, Ocobenno GoJbUIoe 3HA-
1CHHE THAPOAOrHS PEK HMEeT B yCa0BHAX Cpeaneit AanH, MHOrOYHCACHHEE
PEKH M peuyxkH KOTOPOH YKE B HACTOHILEE BDEMA INHPOKO MCIOJAL3YHOTCH
A5 KOMIIARKCHBIX HPPHIAUHOHHO-THAPOIHEPTETHUECKHX Leaell H AaapHell-
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iee camMoe WHPOKOEe HCMOAL30BAHHE KOTOPHIX AJAS HPPHIalHH H CTPOH-
TEALCTBA THAPO3JAEKTPOCTAHIHA npeaycMmarpusaerca [lporpammoii KI1CC
H MNEepCleKTHBHBIM MMJAHOM PasBHTHA HapoaHoro xoaaficrsa CCCP.
ludpozeosoeus — nayka 0 NOA3EMHBIX BOJAAX, BKJIOYAA H MOA3EMHEE
BOJAK rJAYyDOKHX FOPH30OHTOB, PacnpocTpansiowmecd B rayons seman va 20 ku
H GoJiee M NPEACTABAAIOILHE COBOH HHCTO reosorHYeckoe oGpazoBaHHe.
Ona H3yuaer npoHCXOKAEHHEe, PacnpOCTPAHEHHEe, PEIHM, JIHHAMHKY, pe-
CYPChl H (PH3HKO-XHMHUYECKHE CBOHCTBA MOA3IEMHEIX BOJA, @ TaKkKe pas-
padaTbiBaeT NPaKTHYECKHE MPHEMB HX NOHCKa H A06wuH. [uaporeosorns B
3HAYHUTEJLHOH CTENeHH OTHOCHTCA K TreOoJOrHYecKHM Haykam. Yacrto ee
NOAHOCTELIO BKJIOYAIOT B FeOJOTHIO, XOTA €€ Pa3iebl, HCCASAYIOUHe pecy p-
Chl M PEXHM TOA3EMHBLIX BOJ, HENOCPEACTBEHHO NPHMBLIKAIOT K IHAPOJAOTHH,

PeayabTaTel rHAPOreoAOrHYecKHX HCCACL0BAHNI HCIOAB3YIOTCH B BO-
AOCHA0KEHHH, YACTHYHO B OPOINEHHH (OpOlIeHHe NOJA3EMHBIMH BOJAMH), B
KY POPTHO-CAHATOPHOM JI€J1E, B XHMHYECKOH NPOMBILIAEHHOCTH H aAp. Ouens
60410 3HAYEHHE HMEIOT BLIBOJAB THAPOTEOJOTHH B MeJauopaunu 3abo-
JIOYEHHLIX H 38COJEHHBLIX 3€MeJh H NIpPH paspaGoTKe APYLHX MEeponpHs-
THiL M0 Gopnbe ¢ BPeAHHIM BO3JefCTBHEM MOA3ZEMHEIX BOA HA XO3#iCTBEH-
- HYI0 JeATeNBHOCTh H HHMKEHEPHBIE COOPYHKEHH.

B nannoM nocoGHH paccMATPHBAIOTCA TOABKO BOMPOCH THAPOJOTHH
CYWH H riiaBHbIM 00pasoM rHAPOJOrHH pek, Han0o0aee BaXHOH AJAs PerHo-
HAABHEX ycaoeuit Cpeanedt Asun. [HAPOJOrHI0 CYluH pasieasior Ha
FHAPOMETpPHIO, rHAporpadHio, 06ULYI0 THAPOJAOrHIO H HHIKEHEePHYIO (npH-
KJAaAHY10) THAPOJOIHIO.,

ludpomempusn — paznen raapoaorud, paspabathiBalolHii METOLM H3-
MEPEHHH M HAGANEHHH NPH H3YYEHHH THAPOJOTHYECKOrO pekHMa BOJ
CYWH H MOpA (T. €. 5TO — H3MEPHUTEAbHAd YaCTh FHAPOJOTHH, 3aHHMAlO-
WasAacsa pa3paboTKOR METOA0B H3MEPEeHHS SJAEMEHTOB THAPOJOTHYECKOro
pexxunma). B obuxoae moja ruapoMeTpHell OGHLIYHO NMOHHMAETCH AHCIHIIH-
Ha, pACCMaTpHBAWILAA TOJALKO METOALI H3MepeHHA H HabJWjAeHHH, Beay-
LHXCS NPH H3YUYEHHH DEXHMa pPeK, 03ep H BOAOXPaHHJHIIL.

ludpozpausn — paspen THAPOJOTHH CYILH, H3YUYAIOULHI KOHKPETHHE
BOAHHE O0BEKTH C KAYECTBEHHOA XapaKTePHCTHKOM HX MOJ0XKEHHs1, pa3Mepa,
PeXHMa H MECTHHX YCA0BHil, 8 TAKIKE 3aKOHOMEPHOCTH reorpadu4eckoro
pacnpocrpaHeHHd BOJ Ha B3E€MHOM IIape H OCOGEHHOCTH HX MOpPGOAOrHH
(pasmepn u (opmul peaneda BOAHBIX OOBLEKTOB), PEXKHM H X03flCTBEHHOR
3HAYEHHE B OTJAEAbLHBLIX ECTECTBEHHOHCTOPHYECKHX padHoHax M Jaanawadr-
HBIX 30HaX.

O6wasn zudpoaozus — OCHOBHOR pasjien MAPOJOrHH, H3YUaOWHE 06-
UIHE 3aKOHOMEPHOCTH, YNPaBAAKIWHE [MPOUECCAMH, NPOHCXOAALLHMH B
ruapocdepe, a TakKe B3IAHMOCBA3H MEXAY ruapocdepoit, armochepoirt H
anrocdepoit. Koneunoii ueawio mccaepoBanuit 06ueit FHAPOAOTHH ABAAET-
Cil PELIeHHEe TPeX B3aMMOCBA3aHHLIX 3aja4v: 1) ycraHosaeHHe (H3HYECKOMH
CYULHOCTH pasJMYHbIX THAPOJOTHYECKHX NMPONECCOB; 2) BHISCHEHHE IIPHYHH -
HOH CBH3H H 3aKOHOMEPHOCTE[ B IHAPOJOrHYECKHX npouneccax H 3) 0606-
IWEHHE H THIOH3AUHA THAPOJOrHYECKHX SABJEHHH.

[Mocaeanas 3anava umeer GOJBLIUIOE XO3AHCTBEHHOE 3HAUYEHHE, TAK KaK
MO3BOASAET pellaTh NPAKTHYECKHE NPOOJEMbl HCNOJAbL30BAHHA BOJ NMPH OT-
CYTCTBHH HENOCPEACTBEHHHIX HaOAWA€HHH Ha paccMaTPHBaeMOM BOAOEME,
UTO OYeHb Baxno B ycaoBuax CCCP, raze umeercsa Goaee 200 THC. pex
H pyuses (B TOM uHCAe B A3HATCKON uYacTH OKOA0 155 THIC.), OXBATHTH
KOTOPLIE NMOJHBIM H AOCTATOMHO AJHTEALHBIM THAPOJOTHYECKHM H3YyHUeHHeM
BEChMa TPYALHO,

IJTH riaBHpie 3a1a4H HAPOJOrH PEIalnT HA OCHOBE LEeJ0r0 KOMIAeKea
THAPOJMOrHYECKHX HCCAENOBAHHA, B [POUECCe KOTOPWIX HCMOALIYIOT H
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06061IAI0T MATEPHAAH SKCHeIHIHOHHEIX FHAPOFpaHUYECKHX HCCAEfORA-
HHA H CTAUHOHAPHHIX THADOMETPHYECKHX H FHAPOMETEOPOJOrHUECKH X
Ha0AIACHHA, NONOAHASR HX MATEPHAIAMH COOCTBEHHBIX SKCNEPHMEHTANb-
HEX HCCACAOBAHHMA,

JABEPUIAIOUIHM STANOM HCCAELOBAHHA ODILEH THAPOAOIHH SABAAETCH
TEOPETHRECKHA AHAMH3, OCHOBAHHLIA HA HCNOAB3OBAHHH OGLINX ¢usnue-
CKHX 38KOHOMEPHOCTEH, NPOABARIOUIHXCH B SAeMEHTAX pPaccMaTpHBaEMOro
FHAPOJOTHYECKOrO ABACHHA, ¢ obobGuanuell o6paGoTkoll NaHHMX HAGI0-
AEHHH H HAMEpPeHH{l COBPEMEHHLIMH MATEMATHUYECKHMH METOJAMH, CpeaH
KOTOPHIX Han0OALUIEE NPHMEHEHHE NOAYHHAH MEeToAl TEOPHH BepPOATHO-
CTeft H MATeMATHYECKOR CTATHCTHEM.

Huxcenepnan audpotozun obmennuner Pasaeasl HAPOAOrHH CyulH,
HEMOCPEACTBEHHO CBA3AHHKE C NTPAKTHYECKHM NPHMEHEHHEM ee K PelIerno

AOXOIAACTBEHHBIX 381a4. JTO IAaBHEIM 06pa3OM pasiaeas, OTHOCH IHECH
K 00J8CTH IHAPONOTHYECKHX PACHETOB, B 3HAYHTEABEON YacTH OCHOBaH-
HEIX Hd BuBOAax H oGoOwenuax obutell ruaposorun. A. B. Oruesckuii
ONPEAEIAET HHKEHEPHY IO THAPOJAOTHI0 KAK 3aBEPUIIOULYIO MaCTh FHAPO-
AOTHUCCKHX HCCAeA0BAHHA, 000CHOBHBAOWLYIO AKTHBHOE BMEIlATEALCTRO
HEJOBEKA B ECTECTBCHHBLIA PEKHM PEK W BOLOEMOB A4 YAOBAETBOpEHHSA
HY#/L COUHAAHCTHYECKOrO CTPOHTEALCTBA®. .

A. M. YeGoraper paet caeiyiouiuil Nepeuyenk OCHOBHBIX 33jay iru,rxpn-
AOTHH, pElleHHe KOTOPhX HeOGXOAWMO AJAH NPABHABHORN OpPrasusaufH o -
HOrO X023HCTBA H NPOBEAEHHA IHADPOTEXHHYECKOrD CTPOHTEALCTBA:|

1) cocrasnenue FHAPOrpaHUeCcKOro ONHCAHHA BOAHBIX OOLEKTOB N
NPEABAPHTEALHOrO (CXEMATHYECKOr0) NPOeKTHPOBAHMS M MEPCNeKTHBHOID
NAORHPOBAHHA HCHOALIOBAHWS BOJAHHX pecypcos:

Z) OuenKa BOAHBIX 3AMACOB H BOAHOrO GaAaHca KOHKPETHRIX O0BEKTOB
(pex, oaep) mam paitona (Gacceiina) B wesOM:

3) OnpeAeneHHe MAKCHMAaAbLHHIX, MHHAMBALHEIX W APYTHX Xapakrep-
HHX Pacxo/loB BO/BL, BHYTPHIOAOBOrO pacnpeieacHus CTOKA H HHLX xd-
PAKTEPHCTHE PexHMa DEK;

4) onpejenende HMCNAPEHHA C NOBEPXHOCTH BOLOEMOB H peuHiX
baccefinos;

J) OUEHKA SPOIHOHHOA AEATENBHOCTH PEK H VCAOBIHA pOpMHpOBaHHA
PYCAd, pyCIOBhE npouecchl B Obedax NJA0THH H BOAGXPaHHAHLL;

6) ouenka TeMneparypHLIX, JEACBHX YCAOBRI M XHMHMECKH X CROiCTR
HOTOKA H YUET MX BAHAHHA Ha paboTy THAPOTEXHHYECKHX COOpPYKeHuH:;

) NPOrHO3H OCHOBHHIX SJACMEHTOB MHAPOJIOTHUECKOTO pemnuma (ypos-
HH, Pacxoasl, CPOKH 3@MEp3anHs H BCKPHTHA 0 T, n.):

8) BHACHEHHE BAHAHUA, OKa3WBAEMOr0 HCKYCCTBEHHBIMH COODYIKeHHAMH
Hd peXHM BOJOTOKOB H BOJLOEMOB, A% OUEHKH BEPOATHRIX YVCAOBHA pa-
GOTH COOpPYKEHRE NPH HIMEHEHHOM PEeRHME;

J) BHIACHEHHE BAMAHHA ArPOMEIHOPATHBHLIX MEDOTIPHATHE (nojaesa-
HIHTHHE ACCOHACAMACHHA, CEBOOOOPOTH, CHEro3ajep:KauHe W T, 1.) Ha
PeKHM pex,

OcHoBHbI® NPAKTHYECKHE 3anavm HHMKEHEPHOH FHAPOJOrHH KaKk HAYKH
COCTOAT M3 ABYX TAaBHLIX BHAOB O0CAYMHMHBAHHA HAPOAHOFO Xo0asficTBa:
FHAPOJOTHHECKHX PaCcYETOB H FHAPOJAOTHUECKHX nporuosos. lloa ruapoaoc-
PHUCCKHMH DACHETAMH NOJADPA3YMEBAOTCA CNEUHATLHELIE PACTCTH, 86LAOANTE-
Mue OAR ONPETeAEHUR PACTEMENY IHALEHILT PAIAULHILX xapaxkmepucmnur
2UOPOROULECKOZO PENCUME, SBAROUMXCH HCXOLHBIMH NPH NMPOeKTHPOBa-
HHH HCNOALIOBAHHA BOA AJA TEX HJAH HHBIX BOLOXOBAHCTBEHHMX Leaeil
HAH paspaGorke Meroor GOpLOB C BPeiHBIM HX ACfCTEHEM. 'uapoasoru-
HECKHE MPOrHOsH (NPEeACKA3AHHA) OTAHYAOTCH O PACHETOR TeM. YTO OHH
ABIOT  odcudaeMue Gas Hexomopo:o GauNcaiiuezo NEpUOda IRANEHIT
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XAPAKMEPUCTNUK 2U0POROULECKO20 PencumA. 3HAHHE ITHX NAHHBIX He-
OOXOAHMO AAs PaspaGOTKH COOTBETCTBYIOUIHX Mep 6ogee pauHOHAALHOrO
HCNOABBOBAHKA BOJ (HANMPHMEP, NPOTHO3E MAAOBOABA) HAH GOpLOH € HX
BPEAHEIM JiefiCTBHEM (Npeackasanue Goablumx NaBOAKOB) B NPOLECCE IKC-
MYATalUHH HAH B NMEPHOL CTPOHTEALCTBA TOrO HAM HHOTO PEYHOro rujipo-
TEXHHUECKOTO COODYIKEHHA HJAH MHAPOMEJHOPATHBHOM CHCTEMM,

Otranure pesyabTaToB rHAPOJAOTHUCCKHX pac4eToB OT NPOTHO30B NPH-
BOAHT K CYLIECTBEHHOMY Das/HYHIO B NPHMEHSEMbIX MMH METOAaX perie-
HHSL MOCTABJACHHBIX 3214, HMEIOWMX CBOH CleUH(PHIECKHE YePTh. [MTosromy
HAYKY, HM3YUAIOULYI0O METOMABI TI'HAPOAOTHYECKHX MPOrHO3OB, TNPABUJILHEE
HA3HLIBATL NPUKAAOHON 2udporozuell, OrpaHHYHBAS COAEDIKAHNES LHNCEHED-
HOW 2uOPOAOZUL TOABKO 06JACTHIO HHMEHEPHBIX THIAPOJOTHYECKHX pac-
4eros. Huxme paccMaTpuBaTes B OCHOBHOM BOMPOCH TIHAPOJOIHYECKHX
pacuerTos, T. €. HHXKEHEePHOH THAPOJAOrHH, &

§ 2.
KPATHAR MCTOPHA THAPONOTHM

PasputHe ruiposorauecknx HCCACNOBaAHHR H FHAPOJOTHH Kak HaVKH,
KaKk YK€ TOBOPHJAOCH, TECHEHIIHM O00pa3sOM CBE34HO ¢ XO35HCTREHHBLIM
HCHOAL3OBANKEM NDHPOAHBIX BOL, KOTOPOE, B CBOIO 0YePelb, Ompene-
AAETCH YDOBHEM PA3BHTHSA NPOM3BOAHTEALHBIX CHJ.

Ceeaenus o APEBHEHIINX KYJALTYpax CBHIETEABCTBYIOT O TOM, 4TO
HAKORACHHE KOJMHYECTBEHHBIX 3HAHHI O pexax, ux rayOoHuax W CHOPOCTRX
TCUCHNHA, O BOJOHOCHOCTH NOASEMHBEX TJaCTOB M T. . HAYANOCH OYeH
AapHo. Tak, B Erunre sa 4 teic. aer g0 u. 3. 1o peayanraraM wnalbuoje-
HHH 338 ypopHaAMH pexu Hua B nmososoane onpeaessin aouais XOpo-
IETO ypoxkasd 1 BeAHUHHY Hopatell ¢ Haceaenus. B Cpeanefi Asuu pojo-
MepHble HabAAenns (0COOEHHO CBA3AHEBIE C BOAOAEACHHEM) B Gaccel-
HaX pex 3apadwan v Myprab u B HUXKHEM TeyeHHH AMYA2PbH BEJHCH
YIKE B NEPBOM THCAYECACTHH L0 Hawmei spwl,

3a4aTKH THAPOJOTHUECKHX 3HAHUI BCTPEYEIOTCS y Apucroreas ( IV b.
A0 H. 9.), Mapka Burpyeua (| B. 40H. 3.) u IPYrHX JPEeBHHX YYeHLX.
Jlpenine pumasne o6aanaiu 3anacom FHAPOAOTHUECKHX 3Havull O BOLO-
CMdX H BOSMOMHOCTAX HX HCNOJMBL3OBAHHA, O YEM CBHACTEILCTRYET CTPOH-
TEJALCTBO BOAONPOBOAOB B [lpeBHeMm Puue.

B snoxy Bospowmaenns s Hrarun Guan uszoGperens npHGOpL! s
H3IMEPEHHA CKOPOCTEH TEYLHHS BOLH, TIO3BOAHBIIHE HAYATEH KOAHUECTBOH-
HEIE THAPOJOTHYECKHE H3Mepenns. Piua  BaXKHLIX BONPOCOB THAPOJIOTHH
PacCMaTpHBaa B CBOHX paboTax TrensanbHBi HTAARTHCKHI XYAOMHUK H
yuenmii Jieonapao-na-Bunuu (1452—1519). B JAPEBHEPYCCKHY AETONHCAX
HaunHast ¢ XII B. noABATIOTCA ONHCAHHA BOAHBIX nyre#, a ¢ XV-XVI Bs.
y#e JLOBOJALHO NOAPOOHLIC CBEAEHHS O BCKPHITHH H 3aMEP3aHHH pex, na-
BOAKax H Hasoanenuix. B cepeaune XVII B. B Mockpe yvike sesuch
€MEAHCBHBLIE HAOMOACHHA 338 NMOrOA0H M YPOBHAMH P, MoCKsL.

SHAUHTEAEHOE KONHYECTBO CRO1eHNN FHAPOrpaHUECKOro xapakrepa o
pEkax, osepax, HCTOUHHKAX W Koaoauax Mockobckoro rocynapersa GuA0
HOMEWeno B H3aauuo#h B 1773 r. 1. M. Hosuxosmm ,Kuure Boastmomy
HEPTEKY " — HPHAOKEHHID K kapre Poccum (cocrtapaena B 1552 r. n nepe-
cocrapaena g 1667 — 1680 rr.).

Hauaswuitca npu Ierpe IlepsoM suauntenpunii POCT NPOH3ROAHTE -
HBIX CHJ POCCHM, Pa3BHTHE NPOMBLIIJEHHOCTH W TOProBJaH, HAPSAY C 110-
TPEOHOCTSAMH 000POHLI CTPAHBL, BH3BAJH VCHACHHOE HCHOALAOBAHNE pex
AMA CYLOXO0ACTBE H CTPOUTRALCTBO KavanoB (Mapuuuckoit u Buiuneponom-
KOH eHCTeM) H BOAHBIX COOPYkeHHil. Sro NOTPEDOBAN0 HIYUECHHH BOJHBIX
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0OGBEKTOB H HX PEIKHMA C IPHMEHEHHEM NPOCTEHLINX HHKCHEePHBIX METONOR
HCCAEJOBAHHH (TPH HABICKAHHAX HAa pexkax Hlon, 3ananuan [Ilsuua u Hera
HPUMEHAAHCE SJAEMEHTADHBIE CHEMOUHBIE paboThl, 6HA H3MepeH pacxon
Boarn y Kamwpiwuna). Haunnas ¢ XVII B, Ha pexax Poccuu (raasupim oGpa-
30M ¥ paJa) craan noaBAATECH PHAPOSHEPreTHYECKHE YCTAHOBKH, CTPOHTE, -
CTBO KOTOPHIX TPEOOBAIO YMEHbs NPUCTIOCAGIHBATE COOPYIKEHHA K MECTH LI M
FHAPOJOTHYECKHM YCAOBHAM U NMPOH3BOAHTL 3/MEMEHTAPHBIE THAPOJIOrHYE-
CKHE pacu€rel, OCHOBAHHBIE HA ONBITE, O HANHYHH TAKOTO YMEHBSI CBHIETEAL-
CTBYET TAKKE CTPOHTENLCTBO PAAA KPYNHBIX FHAPOTE XHHUECKHX coopy-
KEHHH (MHOPOUHCAGHHBIE WIMIO3bI H BOAOXPAHHANING A5 PErYAHPOBAHHSA
CTOKa na Beunwesoaouxoft cucreme u T.1.). B 17151, 6nia YCTAHORAEH
NepBLIA BOAOMEPHHIA noct na Hese y [lerponasaosckoit KPenocTH, &
satem Ha Jlapomckom osepe, paaaaficknx osepax m VPaAbCKHX  npy-
Jax,

I'oBopst 06 snoxe Iletpa [Mepsoro, HEOGXONAHMO OTMETHTH GOABIIOMN
HHTEPEC, MPOABACHHLIA HM K npoGaeme noBopota Amynapesd B Kacmuii-
CKOC MOpE€, HCNOAb3yS €€ CcTapoe pycao — Y36oit. [las obcaenoanis
AMYJAPbH H BHISACHEHHS BO3MOXHOCTH €€ MOBOPOTA Gbian Ha T PaBAEH b
SKCoeanunn knsiss A, Bexosuua-Uepkacckoro (1715 u 1717) u kusss
Ypycosa (1718). Opranusys skcnepuumno Bexosiua. [Terp nan emy uncr-
pykumio: , Exath k Xany XHBHHCKOMY NOCJAOM, 8 NYTh MMETH MoLAe TOH
PEKH H OCMOTPETL TNPHAEKHO TEUEHHE OHON PeKH, TAKOK H IJOTHHM,
CKEAH BO3MOXKHO OHYI0O BOAY HakH OGPaTHThH B CTapHil TOK, K TOMY Xe
IIPOUHE YCThii 3aN€PETh, KOTOPHE HAYT B ApPaNnCKOE MOPE, H CKOABKO
K TOH paGore notpe6uo mogeit*. OaHako 3KCOEAHUNS BexkoBHua Gz
HCTPEOAeHA XHBHHCKHM XaHOM. DKCHEAHUHA YPYcoBa, HMEBLIAS LEALIO
»HCKaThL pycao ObiaIOH pekH, rae GyaTo GhiBaa NpoToK AMynapeu pexu®,
TaKKe HE YBEeHYAJdCh YCMEXOM,

IMocae cmepru I'lerpa [Mepsoro rugpoaornueckue HCCAR0BAHNA, HE-
ODXOLHMBIE /5t CTPOHTEJABLCTBA PAJAA HOBBIX KAHANOB, nposoguao [Naas-
HOE YNpABJEHHE BOAAHBIX KOMMYHHKaUHi, oprauusoBanuoe B 1767 r.
(npeo6pasopannoe mnosaHee B [aBHOE YNPAaBJAEHHE BOJHLIMH H CYXO-
NYTHBIMH COOBIEHHAMH).

B 1760r. 'eorpapuuecknii penaprament AKageMuH HAVK 10 HHHIH-
atuse M. B. Jlomonocosa pasocnan ankery o BCKPHITHH H 3aMep3aHHH
PEK M XapakTepHCTHKE BeCeHHHX noaosoumit. (M. B. JlomonocoBy mnpH-
HAJICIKHT Taloke HA€s W pa3paboTKa NepBofl KOHCTPYKUHH M/ POMETPH-
ueckoh seprymku.) B 1768—1774 rr. Axagemus HAYK POBEJAa PHL reor-
paduuecknx skcneauiunit, coGpasLinX OOLIHPHBIE MATePHAJH 10 THAPOrpa-
dun, xotopwe nossosuau B 1832r. msmate ,Cuaporpaduueckmii araac
Poccuiickofi umnepun®, B 1844—1849 rr. Axanemus HAYK BRINYCTH/AA
1pya M. X, UlrykenGepra I'Haporpagus Poccuu®, B WwectH ToMax Koro-
POTO CHCTEMATH3HPOBAJMHCHL PE3YALTATH BOJAHBIX HCCAEA0BaHKHE 33 150 Aer.

PazBatue kanutaamsMa B POCCHH PE3KO NOBBICHAO HHTEPEC K MOAHO-
MY H PA3HOCTOPOHHEMY HCHOAL30BAHHIO BOJHBIX PECYPCOB, BH3BAB WIHPO-
KOE Pa3sBEPTLIBAHHE T'HPONOTHYECKHX HCCAEeA0BaHHI. MHHHCTEPCTBO NMYTE]
coobuwenua (MITC) nposoauao NAAHOMEPHOE H3YUEHHE CYAOXOAHHX PEK,
a Munucrepcrso semaegeans u FOCYAapCTBEHHBIX HMMYIIECTB —H3YUEHHe
MaJbiX pex Aas OpPOWEeHHs HJAH ocywenust. Cospannas B 1874 r. Haeu-
FALHOHHO-ONKCHAs KOMUCCHS (paborasias 10 1894 r.) passepuyaa mmpoxue
CHEMOUHO-ONHCHEIE THAPOTPadHYecKkHe paboTH NMOYTH HA BCEX TAaBHER-
HIHX CYLOXOAHBX pexax (3a HCKJawuenueMm cepepa CuOHpPH) H OpraHH30-
Basa Ha Hux 0k010 500 BOAOMEPHLIX MOCTOB. PaboTy KOMHCCHH 1pOAO-
HHAO Ynipasaenue Boausix nyreit MIIC, koropoe ¢ 1901 o 1914 r. nane-
44Ta10 74 Brnycka ,Matepnanop 44s ONHCAHMH PYCCKHX PEK H HCTOPHH
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YAYYIHEHHS HX CYAOXOAHBIX ycaosuit®, a taxke 10 ToMoB naGmoaeHui
BOAOMEDHBIX MOCTOB no GaccefiHaM PasHuIX MOped,

HMa skcneauunit, oprannsoBannslx MunucrepersoM demaeneans, cjae-
ayer 'ormetHTh sxcneanunio M. M. JKuaunckoro no ocymenuio 6oaor [Moae-
chst (1873—1898), sxkcnenuunio no opowenuio Ora Poccun n Kapkasa,
(1880—1891) n psin skcneanuuit 8 Cpeanioo Asuio (Apano-Kacnuiickas
Amypnapnunckasn). Boabummne pa6oTsl nposeaa ,JkCHeHUHS M0 HCCACLOBA-
HHIO HCTOYHWUKOB raasnHedlinx pexk Esponefickoit Pocenn * A. A. Tuaao
(1894—1903), noaomupwias HAYAAO0 KOMIAEKCHBIM HCCACAOBAHAAM o3ep
(. A, AuyuKun) H reHeTHUECKOMY aHaJAH3y CTOKa (E. A. enn).

Haunnan ¢ 1909 r, Orpea semeasunx yayuwenuit (O3Y) npucrynua
K LIHPOKOMY H3YYEHHIO M'MAPOJOrHYECKOr0 PeXHMA PEK, HCTIOAL3VEMBIX 115
opowenus. Jlaa storo 6uian 06pasoBaHbl ClELHAILHBIE ynpapaexus (,ruj-
pomerpuieckne wacti®) 8 Cpeanefi Asun, na Kapkaze n B Esponefickoit
Poccun. K 1916 r. o6uwiee uucao ruapoMerpuueckux crannufi na pekax Poccuu
Jaocrurao noutn 1500 (u3 nux 845 cranmumit u nocros MukHcTepeTBa NyTei
coobulennst, 14 crauunit u 114 nocros 8 Cpeanefi Asum, 10 cranuufi u
100 Bospomepusix nocros na Kaskase u 374 nocra B Esponeiickoit Poccuu).

Cobpannnie B npouecce SKCHeAHUHOHHBIX HCCAC/0BAHMA, 4 TAKKE B
PE3YyAbTATE CHCTEMATHYECKHX CTAUHOHAPHBIX HaOJIOACHHNI MHOMOYHCAEH-
HBIE TFHAPOJOFHYECKHE AdHHBIE MOCAYKHAH OCHOBOH AAA NOABHBUIHXCA
8 KoHue XIX — navaze XX B. counHenuii, COAEPKABIIHX CBELEHHS MO
OCHOBHLIM BOMPOCAM THAPOJOrdH. CpeaH HHX MpPeXAEe BCEro HYMKHO OT-
METHTh KanuTalbHyi0 paboTy Kpynueiiulero gJaumaroJora W reorpada
A. M. Boefixosa ,Kaumarte semnoro wapa* (1884), paspaGorasiiero aac-
CH(PMKALHIO pEK, HCXOASt M3 NpHHUMNaG , Pexu — mpoaykT kammara®.
_A.H. Boefikos Takke u3y4aa BOAHHIE GajaHc o3ep, pemxum pex Poccuu,
POOAEMBl CHEXHOTO MOKPOBA H CHErOTASIHHSA, BJAHAHHE JECHCTOCTH, OPO-
IEHHS H PAA APYIHX BaXKHLIX BONPOCOB I'HAPOJOTHH, HAMETHB NYTH pe-
IEHHS MHOTNHX HAYYHLIX H TeXHHUeCkux 3agau. KM sBnepeuie ObAM
NOCTaBAECHN BOMPOCH O BO3MOXHOCTH aKTHBHOIO BMELIATEALCTBEA YeJoBe-
Ka B NPHPOAHHIE TFHAPOJOrHYECKHE MPOLECCH, 0 HAYYHOM MPOrHO3E PeNH-
Ma peK H T.m.

HayuenHio J1€A0BOro pexuMa pex ObiiH NOCBALLEHL HAYUHHE TPY AH
M. A, Puikauera (1886), B.B. lllocrakosuua (1902 u 1911), TI. M. Makcu-
smosuua, JI. JI. Baapumuposa, B. M. Jloxtuua, M. D, Lluonraunckoit,
E. B. Baususka w ap., ocBeTHBLIHE BONPOCH OGPa3oOBaHMs 3aTOPOB, BO3-
HHKHOBEHHS BHYTPHBOMLHOIO JAbla M T. II.

Pa6ora M. A. Prixauesa o koneGanusix yposueii Bepxneii Boarn B cesasu
€ KosebaHHAMKH KoJaHnuecTBa ocaakoB (1895) noaokuaa HAYAA0 HCCALL0BA-
HHAM CBf3H MEMY ocaakamu H ctokamu. Boaee ray6okuit ananus peunoro
CroKa B CBA3H C OCaikaMH Ha npumepe pexku Oku copepxana pabGora
E.A.Tenua (1903). Beco xoMmnaexc ¢pusHko-reorpaduuecknx (GakTopos
CTOka H3aoxen B pabore 3. M. Oabaexona ,O06 HCnapeHHH C NOBEPXHOCTH
peunnx Oaccefino® (1911). Auasoruunnie HCCAEHOBaHMA 3a rpaHUIed
Ol nposejpenst [lenkowm, IlpeiiGepom u Keanepom. B 1908—1915 rr.
OnyOAHKOBA HBl PE3YALTATH HCCAE0BAHKA 0 AEBLIX N1aBOAKOB, POBOJHB-
waxca H. E. JIOAroBbiM B CBA3SH €O CTPOHTEALCTBOM XEJE3HON0POMKHBIX
mMoctor B [lon6acce, KOTOPHE ONPOBEPIAH pACYETHHE HOPMB ABCTPHE-
CKOro HHxenepa KecrjiHHa H 3aJ0KHJAH OCHOBY COBPEMEHHBIX B3TAHJ0B
Ha NPOUECCH (hOPMHPOBAHHA NABOJLKOB,

Msaaunas B 1897 r. monorpadus B. M. JloxTHHa ,Mexanuam PEYHOro
pycaa® (napany ¢ mouorpaduedi ¢gppanunysckoro unxenepa J1. dapra ,Pop-
Mbl PYCJA PEKH C MOJBHAKHBIM JHOM®) (hakTHYUECKH COnepIKana TraAaBHHE
NOJOKEHHA THAPOJOIHH PEYHOro pycaa H He NOTepsaa Hay4HOro 3Have-
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HHs # B nawe spems. H. C. Jleaasscku#h Goaee 60 jner wnasan 3ag0%ua
OCHOBBl TEOPHH CKOPOCTHOT'O NOAf E€CTECTBEHHBIX PEYHLIX MOTOKOB M YCTAd-
HOBHJ 3dKOHOMEDHOCTH LUHPKYAAUHOHHBIX Teuenuit. PesyasraThl uccaeno-
pannit C.[1. MakcumMOBHYEeM JBHMEHHS PEUHBIX HAHOCOB GHIH HAEUATAHb
B KOJAJEKTHBHOM Tpyje ,Bonpocu peunoro Guira* (1907).

Bee 51 paGoThI HOCHJAH CaMOCTOATENbHBI xapakTep. Tuapoaoruw
KaK HAYKH, OOBEAHHAOUEHR UX B €1HHOE LEN0e, ele HE CYIeCTBOBANO.
FHApOMETpUS BXOAHJAA B TeOJesHio, a BONPOCH THApOrpadguu n obmed
FHPOJOTHH PacCMaTpHBaaHChL B Kypcax ,PHanueckolt reorpaduu® u ,Bon-
HEIX nyTe# coobwenusa®.

Odopmaenne reiposOrHH B €IHHYI0 HAYKY TPOH3OUII0 TOALKO MOCHE
Beauxoit Okrsi6peCKOil COUMANMCTHYECKON PEBOJAIOLUH, BH3BaBIIEll Oyproe
PasBUTHE BOAOXO3AHCTBEHHOrO CTPOHTEILCTBA, HANPABAEHHOTO Ha Hanboaee
pallHOHAALHOE, NMOJAHOE H PAa3HOCTOPOHHEE HCINOJL30BAHHE BOLHBIX pecyp-
COB B HAPOAHOM XO03saficTBe.

BaxkHoe 3HaueHue Aas OPraHH3anuus OGWHPHLIX [JaHOMEPHBIX ['HJL-
POAOTHUECKHX HCCAeAOBaHHE uMea JeHHHCkHH naan FO3IJIPO (1921r.),
NPEeLYCMaTPHBABIIHH HIHPOKO® KOMNJEKCHOE HCNOJAL30BAHHE BOJAHBIX pe-
cypcos. JT0 TPeboBaA0 BCECTOPOHHEID H3YUEHHH ECTECTBEHHOrO PeXHMa
BOLOEMOR M OLUEHKH BOBMOXHBIX H3MEHEHHH MOCAE OCYIIECTBICHUA HAME -
YAeMBIX MEPONpHATHH. DOABMYIO POAbL TAKHKE CHIPaJO pPEeLIeHHe KPyIi-
HEHIIHX BOJAOXO3AHCTBEHHBIX NPOGJAEM, CBASAHHLIX C PEKOHCTPYKUHEN per
B Gaccelinax Boaru, [luenpa, Ilona, Ypaaa, ¢ pasBHTHEM TI'H/IPO3HEPreTH-
HECKOTD H HPPHraluHOHHOrO CTPOHTEALCTBA, € HCMNOJALIOBAHHEM Madbil
PeK H MECTHOro CTOKd, OCYIECTBAABUIMXCH B NPOLECCe COUMAJHCTHYE -
CKOI'O CTPOHTE]LCTBA B JLOBOGHHLIE M MOC/ACBOEHHHIE NATHACTKH.

»COLHaMNCTHYECKAas CHCTeMa XxossiicrBa, — nuuwer A, B. Ornesckuil, -
npHAana THAPOJOTHHECKHM HCCACNOBAHUAM MAQHOBHI XaPaKTep ¢ PesKo
BLIDAMKEHHBIM KOMNACKCRBM Hanpasienuesm, TPH KOTOPOM H3IYYAOTCH
BCEC CTOPOHBL PEXHMAE BOA C TOUKH 3PeHHdA A00ro BOIMOMHOrI0 HX XO3fiH-
CTBEHHOIO HCHNOAL3OBAHHA", ITO PE3KO OTAHYAET COBETCKUE HCCHej0-
BAHHA OT HCCACLOBAHHH B NOPEBOMOUHONHOH PoccHu, KOTOpbie NPOBOJLH-
JAHCh  OTIEABHBIMH BEJOMCTBAMH, COOHPABUIMMM JAaHHLIe, AOCTATOUHLIE
TOABKO A8 PEelleHHst 3a1a4y B paMKax VY3KOBEJOMCTBEHHBIX HHTEPECOB,
» KOMIJIEKCHBIE  XapaKTep COBETCKHX THAPOJOIHYECKHX HCCAeN0BanHil,
BECHMA 3HAYNTEALHOE HAKONAEHHE HOBHIX (PaKTHYECKHX MATepPHAJIOB
BRUIBUHYTHE LWIHPOKHM PasBHTHeM pafoT RO HCOHOAB30BAHHIO BOAHBIX Pe-
CYPCOB CTPaubl TPEGOBAHHA TO YHOPIAOUEHHID H 06006LeHHI0 COOPaHHBIX
MATepHaa0B, — yKassiBaer A, B. Oruesckufl, — NOCAYIKHAR K TOCTPOSHMIO
NEPBLIX CXEM H3NOKEHHS THAPOJOTHYECKHX NOHATHI W CBeJCHHH B BHIE
€AHHOrO CBA3HOrO UeJoro”, T.e. K CO3AaHHI0 THAPOJOTHH Kak HaVKH,

[leppoe H3AOKeHHe OCHOB pedHON ruapoaoruu Guao gamo A, A, Tpy-
anosum 8 19231, B 1925 r. ony6ankosann kypeH ,THApPOJOrHs Cymn®
M. A. Beanganose u A, JI. Jivoaxa. K kouny 20 — nadaay 30-x rogoe
NOABHAOCH HECKOABKO, DYKOBOJACTB N0 THAPOJMOIHE CYIUH, pacCMarpuBas-
KX FHAPOAOTHYECKHE pacueTH M nporuoss (yuebuukn A, B, Oruesckoro,
E.B. Baususika u B. B. INoankosa u ap.). OnnHospeMeHHO NepBhle CHeTe-
MATHYECKHE DPYKOBOJACTBA N0 PFHAPOJOrHH noaspanchk Takme B CIHA u
epMarny, HMEBWIHX B TO BpeMs HanGojee pasBuTLk YPOBEHb BOAOXO035H-
CTBEHHEIX HCCAEAOBaHHIT.

B 1920—1931 rr. Owblin OTKPHITH Chel{dadbHEE BHICHIME M CPejHHE
VueOuuie saBefeHHs 451 NOJATOTOBKH HHKEHEPOB M TEXHHKOB FHAPOJOrOE.

Baxcuyio poas B 0QOPM/ICHHH FHAPOJAOTHH BCAMOCTOSTEALHYIO HAYKY
H B PasBUTHH rHApPOJOrHveckuXx Hccaeposaunit B CCCP cuirpaso vupe-
aente B 1919 r. no uwauumatupe I'. M. Kpkukanoeckoro Focyaapersen-
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HCCACAOBATEABCKUM yupexaenneM COBETCKOro Colosa B o6aactu FHIPOJAO-
run. Jlo Beauxoft Oreuectsenuoi BOHHHEI OH O0BeaHusa HCCAeN0BaHKHA
BCEX NPOLECCOB ACATENBHOCTH BOAL Ha MOBEPXHOCTH 3eMHOrO luapa.
B HacTosuee xe BpeMs HCCACLOBAHHEM MODefl 3aHHMAETCH ChemHash L
Oxeanorpaduueckuit uncturyr (FOHH), a Bonpocamu FHAPOJOrHYeCKHX
TNIPOTHOB0B (74K e KaK H NPOrHO30B MOTOAN) — LleRTpanbHul HHCTHTYT
npornosos (LLATT).

lnpokre BoamoxuoCTH OpraHH3allMl. H  pasBuTHA MAAHOMEPHOTO
KOMTIICKCHOTO H3YYeHHS MHAPOM €TeOPOIOrHIeCKOro PEIKHMA HA TePPHTOPHH
CCCP, nanpasaennoro ua OOCAYKHBARHE BCEX 3aUHTEPECOBANHbix OTpac-
JAeH HapOAHOro X03AfCTRA, 420 yipemienne B 1920r. Imapomereopo-
Joruueckoro xomurera npn CHK CCCP, npeoSpasosannoro g 1933 r.
B Llentpaabnoe viopasaenne enunoi FHADOMETEOPOIOTHUECKOR CAY K Oh
CCCP (LIYETMC), a B 1936r. — p Inasuoe ynpapaenue FHAPOMETEOPO-
AOrHueckont cayxom (FYIFMC). 310 cnocobersosaro SHAYHTENLHOMY pac-
HWHPEHHIO CETH THAPOJOTHYECKHX CTaHuuil. B 1941 r. uscao cranuui w
nocroB I'YI'MC, Benywnx naGaionenus sa PEMHMOM pek, ozep H GoJor.
Aocturano 4247, a s 1964 r. — 6315 (M3 Hux 5684 peunmnix).

B nacrosimee spems BEAYTCH NOArOTOBUTENbHBIE PAGOTH NO nepesoay
FHAPOMETEOpoaorHyeckoli cayxou CCCP ua dBTOMATHYECKOE YIpaBJaeHue,
APEAYCMATPHBAIOLIEE MAKCHMANABHYIO aBTOMATH3alHIO Npoueccos noayue-
HHA, COOPa, XPaHeHHA H HCMOJAL3OBALHS FHApPOIOrHYecKO HHpOpMalmn,
B uactHocTH, HaMeuaerca coajnarh na TeppaTOpHu CCCP ceth us 3500 ai-
TOMATHYECKHX TEACHIMEPHTE NhHBIX FHAPOJOTHYECKHX YCTAHOBOK (ATI-2).

Opranusauus  eaunoi PHApOMETeOposornueckoft caymou CCCP ¢
O0beiHHEHHEM GOJLUIHHCTBA BeOMCTEOHRHL X CTaHLHA H MOCTOB B € 1HHY 0
POCY AapCTBEHHYIO (ONOPHYIO) FHIPOMETEOPONOIHYECKYIO CeTh He HCKA10-
dHJAa CNEUHAALHBIX BEAOMCTBEHHBLIX CTAHLMI M TOCTOB, KOTOPHIE OpPravH-
3YIOTCSL PASAHYRBLIME BEAOMCTBEHHBIMI Y 4 PER ACHASIMH (3KCnAyaTaunoHHb -
MH, IDOEKTHBIMH, HAYYHWIMH H T, /1.) A5 YAOBAETBOPEHHA HX CrelntHYeCKHX
3anpocos. Tax, Munucrepcreom MEJHOPALHH H BOAHOrO. X03n#iCTBa Co3/a-
Ha HIMPOKasi CeTh MOCTOB SKCHAYATAUHOHHO THAPDOMETPHH Ha HPPHTAlH-
ONHBIX Kanajax. HAPONOTHUECKHE CTAHIMH H HOCTL HmMewT Munncrep-
CTBO SHEPreTHKH H SJACKTPHpHKAIHK (MpH rHaposAeKT OCTAHUMAX ), Munu-
CTEPCTBO peuHoro Gaora (ma maosax m nepexarax), Munucrepereo nyres
coobilenusi (mpu Mocrax) m T. m. Psn BPEMEHHEIX CTAaHUHA M NOCTOB jas
KPAaTKOCPOUHOr0 H3Y Y€HHH THAPOJAOTHYECKOTO PEIKHMA OPraHu3yIoT NpoeKT-
HEE HHCTHTYTH. BeAOMCTBERHHE CTAHLHY KONOAHSIOT MaTepHaab Habaio-
ACHHA rocypapereeHHon (onopnoit) cetu u MPOBOAAT ClleUHaALHBIe HCCAL-
AOBaHHs (CKOPOCTHOTO N0JA, PEXHMA HAHOCOR H Pycaa, suMHero pexuma
H T, 1I.) IPHMEHHTEABHO K KOHKPETHbIM 3ada9aM IKCIaY arallii M HPOeKTH-
posanus. Ouenk BAKHBIM ABHJIOCH COCTABACHHE M n3nanue Boaworo ka-
Aacrpa CCCP*, marepuaast kotoporo IHPOKO HCMOAB3YIOTCH MPH pelneHny
BOMOXO3AACTBEHHBIX MEPONPHATHIL

Mas coserckoro nepuoaa FHAPOJOTHYECKNX HCCAe JORAHHI Xapakrep-
HO HE TOJLKO DesKoe yBeauueHHe HX OOBEMA. MO u HIHPOKHE U 06CTOsR-
TEAbHLIE HayuHbie O0O0GILEHHS N0 YCTAHOBACHHIO PH3HUECKHX 3aKOHOMep-
HOCTEH, YNpaBASOUHX NPOUECCAMH, NPOHCXOASUIHMH B BOJLOEMAX, 4TO
OCOBEHNO CHOCOGCTBOBAAO ODOPMALHHIO FHADOJOI'HH B Ka4YecTBe CaMOCTO-
ATEALHON AuCUMNAWHBEL. B npouecce stux 0606 mennii G OKOHYATEABHO
PaspaboTan reHeTHYECKHii MeTon THAPOJOTHH, OCHOBAHHHLI HA TILATEAD-
HOM aHanuse BCeX (PU3NKO-reorpaduuecknx (hakToOpoB, BaAMFIOWHX Ha
H3YUaeMblt BOAHBI OOBEKT HAW OTIeABHbE FTHADOJOTHYECKHE NPOMECCH,
Haman0 karopomy noaoxuau E.A. Fenu, 3. M. Oabaexon u H.E. lloaros.
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[IpuMeHeHHe STOrO METOAd HO3BOJIHAO YIRE B rOjibl nepBof NATHACTKH
pemarh ¢ AOCTATOMHOH J/f NPaKTHKH TOUHOCTHIO 3a14uH, CBA3AHHLIE C
onpejeaenieM OCHOBHEIX XapaKTEpPHCTHK BOLOHOCHOCTH PeK, HEAOCTATOUHO
WAW jaje COBeplIeHHO HE OCBeLIeHHBIX AaHHBIMH HEMOCPeACTBeHHbIX TH L~
POMETPHUYCCKHX HAGMOACHHH. Takue 3ajaud Nepej THAPOJOramMH Henpe-
PLIBHO CTABHJAHCH nPOeKTHPOBUIHKAMH H 00y CAOBJAMBAAKCH BHICOKHMH, BCE
BO3PACTAIOWIHMH TEMTIAMH FHAPOTeXHHUECKOro CTPOHTENBCTBE, CBA3AHHMMHA
C pasBHTHEM 3HEPreTHKH, poaocHaGKenHa (B 4aCTHOCTH, WAaxT Iloubacca),
OpomEeHns, OCymeHHa H APYIHX orpacaeil HAPOAHOTO XO3AHCTHA, Pewenue
oTHX 3ajau Heab3ds Obla0 OTKA3AbIBATL A0 HAKONJIEHHA HEOOXOIHMOTO:
o6bpeMa [AHHBIX HENnoCpeACTBEHHBIX rHAPOMETPHYECKHX Habawaenuii na
HaMedaeMOM K HCNOJAb30BAHHIO BOLHOM ohHBEeKTEe.

Tak Opaa CO3/aHA COBETCKasA UIKOJA FHAPOJAOIHHECKHX PACHETIOB,
HAYAJ0 KOTOPOH MOJOMHAN HCCAEL0BAHHS KpynHeHIHX COBETCKHX THAPO-
soroe JL. M. Kouepuna 1 M. A. Beankanosa B 06JaaCTH BOAHOro 0Oanauca
H YCTAHOBJAEHHSA 3aKOHOMEPHOCTE!l M3MEHEHHst XapaKTepHCTHK CTOKa No-
teppuropur CCCP, nospoanBuiue moayunis pAA SMIUPHYECKHX (OPMYJ
JUIl pacueToB CTOKA.

Cosetcxue ruipoaorn (1. JI. Cokonosckui, C. H. Kpuugu#t, M, @. Men-
Keab M Ap.) MHOTOE CAenatu B O6GAACTH TIDAMEHEHH METOAOB TEOpHH
BEPOSITHOCTEfl K pacueraM pedHoro crokd.

3a roas CopeTCKOf BJAcCTH Halua OTCHECTBEHHAH CHAPOJAOTHA 1104V -
guAa GOJBIIOE Pa3BHTHE H B 00JaCTH TEOPETHHECKHX 0600ILEeHHIT 3aHH-
Maer nepBoe MeCTO B MHpE.

 Caeyer OTMETHTH €€ PesKoe OTJAHUHE OT sandaaHLIX MKOJA, KOTOphLEe
(8 uactuocrn, 8 CLIA) cuutaior Heo6XO0AUMBIM OCHOBBIBAThH MHAPOJIOTHUEC-
CKHe pacuerhl TOJABKO HA JIAHHBIX HENoCPEeACTBEHHBIX HAOMOACHHH, OTKA-
NBiBAS BOMPOC MCNOAL30BAHHA O0BEKTa 10 OKOHUAHHS JOCTATOUHO JIeTaab-
HOTO ero MayueHHs.

Bonnmoe 3nauenue B (GOPMHPOBAHHH THAPOJOTHH KAK HAYIH HMEH
L1l u Il Beecoosubie FHAPOJAOTHUECKHE CHES/H, npoxoausuine B 1924,
1998 u 1957 rr. Ilepsble Cbhe3jibl, B KOTOPbIX YUaCTBOBAJAN KaKk Teoperu-
KH, TAK H TPAKTHKH THAPOJOTH B LEAOM (T. €. ¥ OKEAHOJOTHH), 3aCayIain
MHOFOUHCAEHHbe JOKA4Abl N0 BOAHOMY OaJjaHcy, peHHOMY CTOKY, MOpho-
METpPHH PEUHOTO PYCJa, HIMEPHTEABHRIM npubGopam, HAPOOHONOTHH M T. 1.
Il chesjy, B KOTOPOM Y44CTBOBaJH TOJABKO FHAPOMOTH CYIIH, MHOABTO-
KA GOABbUWYIO PpaboTy COBETCKHX THJPOJIOroB 53 30-neTHHi NEPHOJL.

B Cpeaneii Asuu THAPOJOTHHECKOE H3YUeHHE peK Haua/joch elle B
JAOPEBOMIOUHOHHBIR NEPHOA, KOT/IA TypkecTauckas PrHApOMeTpryecKas Hacih
Opranu3oBana psji HAPOMETPHUIECKHA cranimit va Amynapbe, Chipaapee,
3apaduiane, Hupuuke n ApYrux pekax.

Onnako UHPOKOE Pa3BUTHE THAPOJOTHUECKHE HCCAeOBAHKMSA TOJMY YH-
1M ToabKO nocae Beaunkoi OxraGphCko# COUHAMHCTHYECKON PEBOJIOIHH,
korjga B 00pasoBaBLIHXCH COLMAMHCTHYECKHX pecnybanKax Cpenneft Asnn
HAYAJA0Ch LIHPOKOE XO3AHCTBEHHOE HCTOAB30BAHHE BOJHBIX pecypcoB, raan-
uLiM 06pa3oM s LeJei HppHTallih H rujposHepreTusu. B 1936 r. cHCTE-
MATHUECKHEe THApOMeTpHueckHe nabaioleHus npoBojHAHCh HA 304 peydHbiX
M 1eBATH O3epPHLIX CTAHUMAX H NOCTAX [VICMC, a Takxe Ha MHOTOUHC-
NeHHBIX BEJAOMCTBEHHBIX CTAHUHMAX W [OCTAX. K 1962 r. uHcaAO PedHbX
THAPOMETPHYECKAX cTaHIMi H NOCTOB IVICMC noseaeno jpo 471, a na
oszepax — no 16.

Marepuansl paGaionennit Ny6AHKYIOTCA B TAK HA3BIBAEMBIX SExeron-
aukax®, wuanapaembix 'OCYAapCTBEHHLIM THAPONOTHUECKHM HHCTHTYTOM.
BoabliHe HCCAeA0BaHHA NPOBEAEHB 110 0600ILEHAI0 COBGPAHHBIX MaTe-
pMajoB H paspaboTKe Ha HX OCHOBE METO/0B pelleHHs TMPaKTHHECKHX
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3aa', CBASAHHBIX C BOAOXO3AHCTBEHHBIMH DAacYETAMM H NPOEKTHPOBAHH-~
€M pEYHBIX FHAPOTeXHHYECKHX coopymeHuii. M3 nux nauGoaee BamubiMmn
ABAAIOICH PaspabOTKH METOAOB: @) PacyeTa HOPMBI, MHOFOJETHEH H3MeH-
HHBOCTH ¥ BHYTDHIOJOBOIO pacnpeienents CTOKa, a Takke APYruX Xapak-
TEPHCTHK PEIKMMA MAJIOH3YUEHHHIX H HEH3YUYEHHHLIX pek; 6) pacuera Tpauc-
NOPTHPOBAHHA H OTJAOKEHHH PEYHRIX HAHOCOB B PEKaX, KaHajgax W
OTCTORHHMKAX; B) NPOTHO3HPOBAHHA PYCJAOBEIX NPOLECCOB B Onedax popo-
3860PHLIX MJAOTHH THAPOY3JA0B H BOAOXPaHHJAHL; T) NPOrHO3HPOBAHHS
3HMHETO PEXHMA peKk B HH30BbAX AMynapeH H ChIPAADLH M B 30He 10-
NOPOB, BHI3LIBAEMBIX NJOTHHAMH,

Hauboaee kpynuple ycnexu AOCTHIHYTH B paspaGoTKe MeTOL0B pac-
1eTa Auakoro croka (rpyawm B.JL Ulyasna u cospansoit um HIKOJIBL ),
B 1949 r. Buinaa B cser Monorpapus B.JI. llyasua , Pexn Cpeaneft
Aaun* (nepeuspana B 1964 r.), aB 1959 r. —  Vkasanus K [IPOU3BOACTBY
PacueTOB pedyHoro CToxa B ycaosuax Cpeaneir Asun‘, coaepmkaiiue muo-
FOUHC/ACHHBIE TAOMHUL, KapThl H rPpaQuKH, MO3BOAAIOWKE PelaTL ‘paano-
OOpasHble NPakTHYECKHEe 3a4auH THAPO/JOrHYECKHX PACYETOR.

Boabuioe TeOpeTHUeCKoe M NPAKTHYECKOe 3HAYEHHE HMeeT H3YYEHHE
ARHAMMKH TBEPAOrO CTOKA PEK M paCueThl 3dHJCHHA HPPHI AIHOHHEIX
KAHAJI0B, MOAyYdloWAX B ycaosuax Cpeaned Asuu Boay M3 pek ¢ 6OMNbL-
HHM copepxaHHeM HanocoB. Pelwenuem ponpocos TPAHCIIOPTHPOBAHM
HAHOCOB pEKaMH H KaHAJaMH H OCAXAEHHH HX B OTCTOHHHKAX 3aHHMAJIHCE
A.H. Docryncknit, E, A, 3amapuu, I'. O. Xoper, C. X. AGaabsini, u Ap.

['pOMajHOe KOAMYECTBO HAHOCOB, NEPEMEUIAeMBIX CPEAHEA3HATCKHMMU
PCKAMH, BLISLIBAET HETPEPLIBHOE OJYIKAaHHE, KaK TNPABHJAO, HEyCTOHYH-
BOrO  MHOFOPYKAaBHOrO pEYHOro pyc/ia mo noiiMeé pekH. 3IT0 NPHBOAHT
K CMEIBY KYJABTYDHHIX 3€MEJb, HACEJACHHHIX NYHKTOB, HPPHTaLHOHHBIX
KaHaloB H ADYrMX COOPYIKEHHI, PACNOJOXKEHHHX B npHOpexkHo#t 3oHe, a
TAKHKE 3aTPyAHseT 3a00p BOAW B HPPHTALHOHHBIE H JEPHBALHOHHBIE K-
HaJbl TPH GECTIIOTHHHOM BOAO3a0ope. Bospexenue ma pexax nAOTHH aas
obecriesienns  Boao3abopa (BoA03aDOpPHHE  V3Jbl)  HAHM peryJaupoBaHusy
CTOKA (BOJOXPAHHUAHILHBIE V34bl) H3MEHSieT ecTeCTBeHHMIl PEeXHM HAHO-
COB, BHI3bIBas 3aUJCHHE W 3aHeceHue pepxHero Gneha M pasMuB H 3amHe-
CEHHE HHXHEro Gbheda. [IporHo3 sTHX OTPHUATENBHBIX ABACHHUI B IPOEKTE
THAPOY3aa 00s3aTeNeH, TAK KK €ro pesy/bTaThl MOTYT CYLIECTBEHHO 110~
BAHATE HA MJAHOBYI0 KOMIOHOBKY Y3Ja8 H PasMepHl OT/AeJbHEIX 3J€MEeHTOB.

HM3yueHuio eCTeCTBEHHBIX PYCJAOBHIX NPOUECCOB H NMPOLECCOB nepe-
(popmupoBanus GLeOB NIOTHHHEIX THAPOYAA0B OCES LEHH TpyAu C. T, Ax-
TyhHuHa 1 M. A. Bysynosa, A, M. Myxamenosa u ap., pPaccMaTpHBAIOLLKX
PYCAOBBIE NPOUECCH H NMPOUECCCH NEPeOPMHPOBAHHA HCXONA M3 MOHATHS
» YCTOHYHBOIO pycaa“,

Pagpaborka BONPOCOB MPOTHO3a 3HMHEr0 PEIKHMA CRA3AHA C MPaKTH-
HECKHM pElIEeHHEM ABYX XO03AHCTBEHHO BAaXHLIX 3anau: a) obecneyenus
BOAO3abopa B suMuuil nepHoj (raaBHBIM 06GpasoM Jas neaeit FHAPOSHEp-
FeTHKH) M 6) NPEAOTBPALLEHHS HABOJHEHHH, BHI3LIBAEMBIX 3aTOPAMH H
JaMOpaMH B HHIKHEM TEHYEHHH PEK H B BepXHHX Gbedax ruapoysnos.

§ 3.
OCHOBHBIE 3AQ0AYM M METOOMKA
MHMEHEPHBIX TMAOPONOrMMECKMX PACYETOB

A.H.Ye6orapes onpeneaser THAPOJOTHYECKHE PACYeTHl KaK OJMH H3:
OCHOBHWIX pPa3iieoB HHKEHEPHOH THAPOJOTHH, 3aHHMAIOLHECS paspabor-
KOH METOAOB ONpEJEeNeHHS BEAHYHH Pas3AHUHBIX XapaKTepHCTHK THAPOI0-~
FHUYECKOTrO pexuMa,
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[IpaKkTHueCKOE 3HAYEHHE THAPOJOTHUIECKHX pacueron qpe3sbiyaiHo
peanko. [Ipd cocraBieHHH TPOEKTOB BOAOXO03AHCTBEHHOrO CTPOHTEALCTBA
VUHTHBAIOT YCAOBHS THAPOJOTHUECKOrO PEIKHMA HCMOAL3YEMOr0 BOJAHOIO
OGREKTA W Te HJAH MHBIE BBIBOAL FHAPOJOTrHH. [Tps NpPOEKTHPOBAHHH MWE
FHAPOTEXHHYECKHX COOpYJKEHHH W MOCTOB Cama ieaecootpasHocTh HX MO-
CTPOHKH 4acTo ONpejensercs pacueTHLIMH BEJHUHHAMH THAPOJAOTHYECKHX
XapaKTEPUCTHK (HANPHMED, MaKCHMAJLHOIO pacxOAd Boabl). ['mapoaords
pellaeT TAKHE BaXKHEIE BONPOCHI, KAK ONPEILEACHHE KOJHUECTBA BOJBL, KO-
TOpoe MOKET ObThb MOAYUEHO H3 DPEKH JiTi OpOUIeHHA HAH BHPAOOTKH
rHAPOBAEKTPHUCCKOR SHEPruu, ONpeieaCHHE KOJAUYECTBa BOALI, TEPHAIO-
ylefics H3 PEKH HAH APYroro BOIOEMA (ocoGenno M3 BOAOXPAHHAHUL) HA
ycrapenue H (HALTPAILMIO, BHIACHEHHE NIMCHERHA PeKHMa BOJOTOKOB H
BOJOEMOB B pe3y/bTaTe pasaHiibix CHADOTEXHHUECKHX MEPONIPHATHH H
183Ke BO3MOMKHOCTh BAMAHMS STOFO H3MEHEHHS HA PACHPEACNEHUE ruapo-
METEOPOJOTHIECKHX SAEMEHTOB, HA KAHMATHUECKHE YCAOGHA paccmaTpH-*
paesoro pafiona u 1.n. OTBETH HA ITH BOMPOCEL MOKHO 10JAyHRHED npH
NOMOULH THAPOJOrHYECKHX pacueros.

3ajauM, peliaeMbié B MPOUEcce THAPOJOTHYECKHX DACHETOB, MOAPA3-
1eaAI0TCa Ha:

1) pacwems cnioka 600s (OnpeAeaeHHE HOPMEI rO0BOrO CTOKA, MAK-
CHMAJBHBIX H MHHHMAaJAbLHLIX pacxoioB BO AL, ]]EE‘[ET HH}I’TFIH[‘-:],E[DBE}I"U
pacnpeienenns CToka H ruaporpados NOA0BOAHH H NABOJAKOB H T. mn.);

9) pactemst 2UIPOMENIEOPOAOULECKUX Yapaxmepucmux B00HHX
ofaexmos (OnpejieneHHe KOJHYECTBA arMocepHBIX OCAJAKOB H HCnape-
HHH C NOBEPXHOCTH BOAL M CYIH H T. m.);

3) pacweniot 8001020 Oaaanca (ONPEAENEHHE craTeit npuxona n pac-
%0ja BAArH OTAEABHBIX BOJAHBIX OOBEKTOB H/H TEPPHTOPHIL);

4) pacuemnt CMOKA HAHOCOS U PYCAOEHX npoyeccos (OnpeiencHHe
KOAMUECTEA HAHOCOB, NEPEMELAeMbIX BOJOTOKOM, BLIFCHEHHE BO3MOZA-
HOCTH OTJAONEHHS HAHOCOB B PyCJe DEKH HAH BOJLOEM HAH pa3MblBd AHA
u Geperop pycaa pexu, pacuer 3aHJeHHH H SaHECCHHI nojaneprux opedos
W BOAOXPAHH/AMIL, PacueT pasMbiBa HHKHHX GhedoBs NAOTHH K T. 1.);

5) pacuems. OUHAMUKW BOOHX /Lacc (onpesesenne BHICOTH BOJH
W APYHX SAEMEHTOB BETPOBOIO BOAHEHHS, pactet CrOHHBIX H HATOHHBIX
ABACHHN HAH A€HHBEAAIHA — NEPeKOCOB YPOBHA B BOAOEMAx MHOA BOS-
jeficreHeM BeTpa M APYTHX NPHYHH, PacHeThH TeyenHil B o3epax H BOJAO-
XPAHHARMAX W T. 1.);

6) pacuems. XApaKmepucmur mepMuiecKozo pesxcuma (onpenenenne
CPOKOB 3aMepsanisi W BCKPHITHA BOAOEMOB H BOAOTOKOS, pacueTsl TOJA-
LLHHE JIbla, CHerOTANHHA, TEMNEPaTypHl BOJL B BOAOEMAX H T. I.);

7) pactemot 2UOPOXUMUHECCKUX XAPAKMEPUCTILILK (onpeneseHHe MHHE-
pajAM3alliK BOJAB BOAOEMOB H €€ HIMEHEHNI B PE3VALTATE HCKYCCTBEHHOI'O
W3MEeHeHHs BOAHOIO PEXHMa, CBA3AHHOrO C HCNOAL30BAHHEM BOJANI BOJOEMA
HAH MUTAONMX €ro BOLOTOKOB).

[Mouumast NMoj TEPMHHOM cMOK O0YCAOBAHBAEMOE CHAONH TAKECTH ABH-
JKEHHMe BOAL H MEPEHOCHMEIX €10 TBEPALIX HaCTHIL (1anocoB) HAa NOBEPX-
HOCTH 3SeMAH ¥ B TOJAULE 3EMHOH KOpbi, MOXHO TOBOPHTH O HCUDKOM
cmoxe (ABHKEHHA BOAH) H MEePIOM CMOKE (ABHKEHHH HAHOCOB) H O
pacderax XHAKOTO ¥ TBEPAOro CTOKOB. ST pacyeThl ABAAIOTCA CAMBIMH
PACTIPOCTPAHEHHBLIME, H B JanbHEALIEM Ha HHX Gyner oOpauneno OCHOBHOE §
pHHManKe. TIpHMEHAeMBbIE B PACUETaX KHAKOrO M TBEPAOIO CTOKOB KOJIH
QECTBOHHLE MOKA3ATeAN MOAYUHAH HABAHHE X@PAKNEPUCHLUK CMOKA.

K xapakTepucTHkaM OKHAKOrO CTOKA OTVHOCHTCH: pacxoil BOan Q
(4 /cex wan ajcex), 00bem croka W (" i kM), MOAYAL cToka M HAH
g (A/cerc-km?), caoit croka ft (Mx), ypOBeHL BOAH H (ca).
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K xapakrepucrukam TBEpAOr0 CTOKA OTHOCATCA: PACXO] HaHOCOB G
(rc2/cer waw 2/cex), 0ObeM CTOKA HAHOCOB R (m wau #%), MOAYJAL CMbIBa
M. (m/xM*), caolt cmuiBa A, (Mar).

Pacxod sodet Q wan Hanocos (G — KOAMYSCTRO BOAB HJAH HAHOCOB,
NPOXoAAUee vYepez NnonepeyHoe CEeYeHHe BOLOTOKA B OAHY cekynny. Paa-
JAHYAIOT MIHOBEHHLIH Pacxoa (COOTBETCTBVIOMWME ONPEAeIeHHOMY MOMEH-
TY BPEMEHH) H CPEAHHE PAaCcXOjinl, npejacTaBagiomme cobofl oCpegHeHnne
3HAYEHHA MUIHOBEHHBIX PACXOA0B 33 KAKOH-TO NPOMEKYTOK BpEeMEeHH:
CyTKH (CPeiHEeCYTOYHBH PACXON), MATHAHEBKY (CPeaHensTHIHEBHH pac-
X0/}, Aexany (CpeiHenexainblii pacxon); Mecdl (CpejaHeMecsuHbif pac-
XOA); Toj (CPeAHEroA0BON PACX0J); Bereraunio (CpesHeBereTanHoHHbIA
pacxoa) # T. m.

Obsem cmora sodoe W uan mamocos R — KOAMUYECTBO BOABI HAH Ha-
HOCOB, NMPOIIEAIIHX N0 pexe (Yepe3 pacCMaTpHBAeMBI CTBOP) B TEuUeHHE
AanTeabHOro nepuwoja f. CA€A0BATEALHO, O00LEM CTOKA CBA3AH-C MIHO-
BECHHLM pPacXoOaoM BbIPAAEHHT MM

i
W :j-qu (1.1)

|
- a8 f Gdt. (1.2)
0

B 3aBACUMOCTH OT NPOAOIKHTENLHOCTH MEeprRoLa f PasaHuYaiT O00HeM
CTOKA 338 NATHAHEBKY, pexany, mecst (W, #aan A,), rogosofl 061eM CTO-
Ka Wiy nan R,).

OO6bEeM Croxa 3a MNEpHOA CBA3aH CO CPEAHHM pAaCcXOJA0M 33 TOT HKe
NEPHOJ CACAYIOWEH (POPMYJIOil:

W= T:Qup K Ri= TG, (1.3)

rae T — YHCAO CeKYHIL B PACCMATPUBAEMOM NepHOE.

B uacrnoctu, npu Q B wm'icex cTok poam nau cpeamnero roaa (365,25
cyToK) cocrapager W.,,=—31.66 Q wmaw. % aas mecana B 30 aned
W, =259 Q mau. #>,

Pacxod u o0sem cmoka — alcoaioTHLIE XapakTepHCTHKH CTOKa, no-

3BOMAIOMME CPABHHUBATL BOAUHOCHOCTL (M/AH KOAKYECTBO HAHOCOB) Pa3auy-
HEX DEK, @ TAKXKE pasAnuibiX YUacTKOB OAHON DEKH. JTH XapakTepH-
CTHKH HMEIOT O6O0AbI0Oe 3HAUeHHe TIPH pelUeHHH MNPAKTHYOCKHX 3aaay
HCIOAB30BAHKA CTOKA, TAK KaK NJA0ILAAL OPOIICHHA HJAH MOILHOCTHL THI-
POSAEKTPOCTAHUMA BaBHCHT OT KOAYUECTBA BOJLL, KOTOPOE MOMEeT OGHTh
NOAYYEHO H3 PEKH. 1;
' Modyas cmoka — ornowenne MKVHIHOTO Pacxojia BOAH, NPOXONA-
LWETO UEPEe3 PACCMATPHBAEMLI] CTBOD pPeKH K maoumanum sojoctopa (1. e.
BCeli TOA NAOMAAH, C KOTOPODIl CTEKAeT BOAZ, NMPOXOAAILARA YEpes CTBOP).
UroOn usbexarts OYEeHL MAJLIX 3HaUeHHH, PACXOA BHPAKAIOT B .2/CEK.
CaenopaTensno:

M= lﬂ[r‘?:- QJECEE- KM, (1.4)

rne Q— pacxon, #%/cex;
F — naomans sojpochopa,

2 TIeaposorns Cpesued Asum Tt e



Monyab CTOKA, KaK NPaBHAO, ONPEAEAsseTcs € YUeTOM CPe/nHX pac-
XOA0B 38 JJHTeAbLHHN nepuoj (roiosofi MOAY/AbL CTOKA, MOLY/L CTOKA
33 NEpPHOA MOJ0BO/bLSA, MEXKEHH H T. IL).

Modyab cupia — OTHONIEHHE 06BEMA CTOKA HAHOCOB (OOBIYHO rOAO-
BOIO CTOKA HAHOCOB) K NAOWWaxH BoaocGopa.

M.= R—;‘i—” m[im®- 200. (1.5)

Caoii emoxa W €A0L CMbl6a — OTHOUIEHHE 06BEMA CTOKA (00BEM TBEP-
NOTO CTOKA AOJKEH ObiTh MPEABAPHTENLHO BHPAXKEH B M') K NJOULALH
Bojoc6opa. Pesyanrar yseanuusaior 8 1000 pas, nepeBois €AHHULY H3-
Mepenns B MM, YTOOB MOXHO GBH/IO CONOCTABHTL CJAOR IKHAKOIO CTOKA
co caocem ocaakop. CaeloBaTe bHO:

_~.1|[JH~W

h=— (1.6)
H
~1000-R
kﬂ_'_' I -F"'T:t ¥ [1*?}

rae 7, — OOBEMHEII BEC HAHOCOB.

O6RMHO CA0H CToKa H OCOGEHHO CAOH CMBIBA ONPENEAfloT TOJALKO
UCXO/S M3 TOAOBBIX OOBHEMOB CTOKA.

Moayab CcToka, MOAYJ/b CMbIBA, cA0# CTOKA W CJAOH CMBIBA HE 3aBHCAT
OT .MJAOMIAAH BOAOCOOPA PEKH, YTO NMPHAAET STHM XAPAKTEPHCTHKAM CTOKA
YHHBEPCAAbHOCTE, NMO3BOAIOLL VIO NepPeHoCHTh HX NPH OnpeAeJCHHBIX VC-
ToBMSiX M3 Gaccefina ojHON pekH B Gacceitn Apyroit, 3T0 CBOHCTBO UIH-
POKO HCHOJBSYETCH B NPAKTHKE IHAPONOTHHECKHX pacyeToB H JAEHKHT B
OCHOBE MHOTHX METQ/OB pacuera croka pex, IpH OTCYTCTBHH JdHHBIX
HENOCPEACTBEHHBX THAPOMETPHUECKHX HAOIIO e HH.

Yposnu WHAKOTO CTOKA ONPEAEaAIOTCH BeJHYHHOA MIHOBEHHOIO pac-
xoAa BOAM (XOTA HA 3TY XAPaKTEPHCTHKY CYWECTBEHHO BAHAIOT H ApPY-
rue (paxTopsl, HAMPHMED, PASMBLIB, 3aHJACHUE H sapactanne pycJa, JA€10-
BHIfl PEMCHM, HCKYCCTBEHHBIT NMOANOP H T. M.). [To aHaJ0rHH C PacXojlaMHu
pa3AnualoT MUHOBEHHBIE H CPEAHHE YPOBHH (mocaepHue HOCAT (popMaib-
MBIl XapaKTep H, KaK IpaBHIO, He CBiA3aHbl CO CPEANHM pacxojiaMH
BOAK). Y POBHH HENOCPEACTBEHHO HCHOJL3YIOTCH TPH PELICHHH nmpaKTH4e-
CKHX BOTMPOCOB THAPOTEXHHYECKOTO CTPOHTE/LCTBA. HanpuMmep, OTMETKY
nopora PeyHLX BOJONPHEMIHKOB [PH GeCcn/OTHHHOM B0OJ03a00pe BEIOH-
paloT € Y4eToM HAHHH3IUIEero ypoeHsd BOJbL B peKe; BHICOTY rpebHs nao-
THH M APYFHX PEHHBIX FHAPOTEXHHHUECKHX COOPYHEHHH, MOCTOR, Orpax-
nalonx AaM6 B T. N. ONMPeAeasioT HCXOAA H3 HAMBLICIIEro yPOBHA BOJbI
B pexke H T. M.

UycneHHbe 3HAYCHHS XapaKTePHCTHK CTOKA HEMPEPLIBHO HIMEHAIOTCH
Bo ppeMenu. Tak, MTHOBEHHLIE PACKOJBI BOJibl H HAHOCOB B TEUEHHE roja
HAMOHSIOTCA OT HEKOTOPOil MaKCHMAaJAbHOH BeJMYHibl (TOJLOBOTO MAKCHMY-
Ma) 40 HEKOTOPOH MHHUMAJBHON BEAHUMHHL (TOAOBOTO MupEMyMa). 3na-
YeHHEe CPEAHEMECSUYHBIX PACXOJ0B BOJAB H HAHOCOB pas/AuuHBLIX MECALCE
OLHOTO TOAd, KAK NPABHJIO, HEOJAMHAKOBL, PA3JAHYHEIE 3HAUCHUA HMCIOT
TAKKE CPeJHHE PAacXojbl Oosee MeJAKHX [EPHOL0B rOAd (pexaabl, NATH-
JIHEBKH, CYTOK). M3MEeHeHHe XapaKTepHCTHK CTOka B TEUEHHE TOAL HA3 bl
RAGTCH BH\MPUZOO0BOR UIMEHLUBOCHLHIO HAH BHYMPUZOO0BHM PENCUMOM,
a rpaguk, BHpakaoULUi BHYTPHIOA0BOH pEHHM PacXxoloB BOJL, — 2000-
oy 2udpozpagor. Moryr Guith ruaporpagu H 60Aee KOPOTKHX NEPHO-
NOB: BEreTailHH, N0JA0BOAbA, NaBOLKA.
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uaporpad KOHKpPETHOro roja OTJAHYAETCH OT ruaporpatoB APYrux
AT BEAHYHHOH MIHOBEHHBIX PACXOAOB HA OJHHAKOBHE KaJ€H1apHLIE IATH,
CPEAHHX PACXO/I0B OJHHAKOBBIX NMEPHOAOB (HalnpHUMEp Mecsdues), cpepHe-
FOAOBOro pacxoja, a TAKMKE rolOBEIX MaKCHMYMOB H MHHHMyMOB (pHC. 1),
Takoe nsMeHeHnHe XapaKTEPHCTHK CTOKd B TEUEHHE MHOTOJAETHErO e PHO-
Ad HASLIBACTCH MHOZOACMHEN USMEHUUEOCMbIO WAM MHOZOACMHUM pPe.
HCUMOM.

[Tpaktnueckue sapaun opo- |
IeHHS H THIAPOSHEPreTHKH pe-
WATCH € VYETOM BHYTPHrOj0-
BOH H MHOroJeTHeH H3IMEeHYH-
BOCTH XapaKTEepPHCTHK  CTOKA,
[IpH 3TOM BaXXHO 3HATH, B KaKOi
CTENEHH PACX0jbl BOAB B peke
00EeCeYHBal0T HAMEYaeMblil BO-
103a60p B TEYEHHE roja, T. e,

Pacxog fogw O mjcex

HACKOJbKO TOA0BOA ruaporpad L1i | [0V TV TV vl [V IX [ X I
PEKH COOTBETCTBYET rpaduky Mecaqu
norpedaenusn. Ecaw ruaporpad
Puc. 1. -
HE COOTBeTCTBYET rpaduky no- e. 1. Tonomoit runporpad pacxonos, @

TPeGACHHA, NPELYCMaTPHBAIOT i
JONOJHHTEALHEBEIE MEpPbl (HanpH-
MEp, VCTPOHCTBO BOAOXPAHMJH-
wa). Fa-za MmHOroaeTHed wus-
MEHYHBOCTH CTOKA ruaporpadhl
OTAEAbHBIX JEeT, KaK NpaBuio,
CHJABHO OTJAHYAIOTCA JAPYr OT
aApyra (puc. 2) u upH peluenuu
NPaKTHYECKHX 3ajauy BeIGHpalOT
HEKOTOPBIH  pacueTHbl ruapo- [ 7967z | 1962z | 1963z | 1964z | 19652
rpad. boabioi uuTEpec npes- :
CTABAAIOT TAKIKE BHYTPHTOLOBA A Pic. 2, Pnaporpadu pacxonos B mio- @
H MHOrOJeTHASE HM3MEHYHBOCTH el PEAPEOe,

pacxoja HaHOCOB, KOTOPHIE Of-

PEACHTIOT TOCTYNAEHHE HAHOCOB B KaHaJbl B MEPH GOPLOH € HHMH.

MHOrOJIETHAA H3MEHUYHBOCThL MAKCHMAALHLIX H MHHHMAALHLIX pacxo-
AOB BOJAbL B PEKE OCHOKHACT BHOOP MX PACHETHBIX 3HAUECHHH, HEOOXOuH-
MLIX JII51 pacueTa BOAOCOPOCOB MJOTHH, MOCTOB, OF PaX a0 1amb, pns
BLIOOPA OTMETOK NMOPOrOB BOAONPHEMHHKOB.

B cBa3u ¢ HeoOXOAHMOCTBIO YUHTHIBATh BHYTPHIOJIOBYI0 M MHOroaer-
HIOI0 HIMCHUMBOCTL CTOKA 3ajauH, PEIIAEMbe B MPOLECCE PACUYETOB MKHJ-
KOro H TBEPAOro CTOKA, ueaecooOpasHo pasjieJHTh Ha JiBa BHia:

1) onpeaenenune pacueTHbIX 3HAYECHHI] XdpAKTEePHCTHK CTOKa (pacuer-
HOro CPEAHEroJ0BOr0 pacxona HJH rojoBoro ofmeMma CrToka, pacyYeTHoro
MaKCHMaJLHOrO pacXoja, roj0BOrO MHHHMYMAa H T. 1.);

2) pacuer pacnpeiesieHHsi CTOKa B TEYEHHE rojia HAH Gojee KOpOT-
KOTO nepuoja (NOCTPOEHHE TOAOBOTO THAporpada, rujaporpao nono-
BOALA, NaBoaka H T. n.).

[IpH peilenu neppoil 3ajlaud YUHTHIBAIOT MHOTOJETHION H3MEHTH-
BOCTL CTOKA, & NPH pPeIIEeHHH BTOPOR — BHYTPHTOLOBYIO.

B npouecce pemienus Meprolf 3a/aud UHCJEHHBIE 3HAYECHHS Xxapakre-
PHCTHK CTOKA PAacCMaTpHBAaOT KaK CJAYYARHLIE BEAHUHHLL, o6pasyiomue
TdK HA3hIBACMBIH APepusHblll pd, TUPHYEM 3aKOHOMEPHOCTH H3MEHEHHS
HX B STOM Pafy NOAYHHAOTCH 3AKOHOMEPHOCTSM PACNPEAEJCHH CAygai-
HBIX BEAHUHH, PAaCCMATPHBAEMEIM B TEOPHH BepoatHocTefl. ITostroMmy npum
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pelleHHd NepBofl 3a1aun GOABINYIO POAbL HIPAalOT METOAL TEOPDHH BEPOAT-
HOCTEH M MATEMATHUECKOH CTATHCTHKH,

[Mpn petuenuu BTOPOR 3a1a4M YHCACHHBIC 3SHAYEHHS XaPAKTEPHCTHK
CTOKA PacCMATPHUBAIOT KAaK TAK HA3HIBAEMbIl HERmpepusHsl psd, TpHYEM
3AKOHOMEPHOCTH M3MEHEeHHS HX B 3TOM PALY ONPEAeadiorcd YCJAOBHAMHM
(POPMHPOBAHUA CTOKA H [ KANJAOH PEKH HMEIOT CBOW CneunhHueckuii
xapaxtep. [lpn onpenenenHH BHYTPHIOAOBOTO pacnpeieaeHHa CTOKa Me-
TOAL TEOPHH BepoaTHOCTEH He npHMenuMbl. [laf 3TOro HCNOAL3YIOT B OC-
HOBHOM METOJibl, OCHOBAHHLIE 1A aHAJAH3E SMMNHPHYECKOro MaTepHaaa, a
TaKxke (PU3MuecKoll CYUulHOCTH npouecca GOpMHPOBAHHA CTOKA.

B ueaom paspaborka METOMAOB TIHAPOJOTHMECKHX PACYETOB, YKA3Li-
paer A. U. Heborapes, ,OCHOBLIBAETCH HAa HCCAEAOBAHHH 34KOHOMEPHO-
cTefl Pa3sBHTHI THAPOJAOTHUYECKHX NPOUECCOB H CTATHCTHMECKOM ODOOHIEHHH
CBEJAEHHA O MHOrOJETHHX KOJAeOaHHAX PpacCMATPHBAEMbIX HAPOAOrHYE-
CKHX BEJHUYHH".

Poab CTATHCTHYECKHX METOA0B 0OpabOTKH H F@HeTHHYECKHUX 3aBHCH-
MOCTEHl B IMAPOJOTHYECKHX pacdeTax CYULeCTBEHHO 3aBHCHT OT THAPOAO-
FMYECKOH H3YUYEHHOCTH PacCMaTpHBaeMOH pPEKH: HaaH4Hf B ee CTBope
PHAPOMETPHYECKONl CTAHIHH, COCTaBd, HAAEIKHOCTH M NPOAOAMKHTENBHOCTH
NPOBEACHHLX HA HeR nabmioaenuf, [losTOMYy METOAM THIAPOJOTHUECKHX
pacuerTos MOryYT ObITh Pas/IeNeHBl HA TPH TPyIlibl-1) pacuetsl npu HaAH-
YHH AJAHHHOTO PALA HATYPHEIX AaHHBIX; 2) pacyersl NPH HaJAHYHH KOPOT-
KOrO paja HAaTYPHLIX AAHHBIX; 3) PacueTsl IPH OTCYTCTBHHM AdAHHEIX HAD-
moaennit, Tak xkak YHCAO THAPOJOTHYECKH H3VUCHHLIX PeK HEBEJHKO, TO
panbosee pacnpocTpanensl pacueéTh TPeThed rpynmhl.

1Inpokoe npHMeHenne MET0j0B TEOPHH BEePOiATHOCTER B FHAPOJOIrH-
EeCKHX pacuerax o6ycaoBAHBAeTCd Kpaluel CH0KHOCTEIO O0AbiIHUCTBA
FHAPOJOTHYECKHUX HBACHHA, onpeieaseMHX DOAbIMM MHCAOM QaKTOPOER,
COUETAHHE KOTOPHIX COAEPKHT MHOTO 3JEMEHTOB CAYHAHHOCTH, NO3BOANIO
IHX CMOTPETH HA YHCACHHBE 3HAUCHHS XAPAKTEPHCTHK CTOKA Kak Ha
cayuaiinpe peauuunbl. BepoaTHoCTHBIE METO/AL HCCACAOBAHUA NO3BOARIOT,
H3beras CAOMHOrO, YUHTHIBAIOILEr) BCE ONPeAeAfAllHe (AKTOPH H3YUeHUHA
OTACALHOPO ABJACHHA, OCYLUIECTBAATL HAYUHLIHA NPOrHO3 € HCOOALIOBAHHEM
3AKOHOB, YNPaBAfIOUMIHX MACCOH CAYYaHHBIX SBJEHHH, TAK K&K BUKPLIBAE-
MbIE TEOpHeH BEpPOATHOCTEH MATeMAaTHUECKHE 3aKOHLL OTPEKAT peaabHhe
CTATHCTHUECKHE 3aKOHLl, OOBEKTHBHO (T. €. HE3ABHCHMO 0T HAC) CYUECT-
BYIOLLHE B MACCOBBIX FABJAEHHSIX NPHPOMLBL

BeposiTHOCTHHE MEeTOAK YMECTHH H MOTOMY, HYTO B PONECCe THAPO-
JOTHYECKHX HeeaenoBaHuit (ocoOeHHo HaldA0enHil 32 CTOKOM) Hakan/u-
BAGTCA OrPOMHLIL MarTepHan, TPeOYOIHH CcratHcTHuecKoll 00paboTKH,
ARaaH3HPYs pesyasbTaTsl 3TOR 00paboTKH, ruipoacird 0000UIAT H TRNH-
SUPYIOT SIBAEGHHA, BBIBOAAT FEHETHHECKHE 33BHCHMOCTH.

[lInpokoe npHMEeHeHHe METOA0B TEOPHH BEPOATHOCTER B I'MAPOAOTH-
HECKHX pacueTax OOBLACHAETCH €Ue TeM, 4To OHM [o3BoagiT nanboaee
060CHOBAHHO MOAXOANTE K BHLIOOPY TAaK HA3LIBAEMLIX PACUETHBIX 3HAYEHHH
XapakTEePHCTHK CTOKA.

PacueTHhle XapaKTEPHCTHKH CTOKa OOLIMHO AdI0TCH B BHAE CPEIHHX
SHAUCHHH M BEAMYHH Pa3JHYHON BEPOATHOCTH NOBTOpeHHHA. Cpejnne sHa-
UeHHAl XAPAKTEPHUCTHK CTOKA, 3aMEHAd HENPEpPHBHO KOJCHMIOUUEcn HX
BEJHUHHL 34 HEeKOTOPHIl Nepuoa, npejicrapasioT Soablioe V106CTBO B pa-
cuyetax., Bmecre ¢ TeM OHH MOI'VT PaCCMATPHBATHCH KaK BEJAHYHHLI, OKOJAO
KOTOPLIX KOJAEOJIOTCS MUHOBEHHLIE 3HAYEHHS B POLECCe HX HIMEHYH-
BOCTH. Taxk, BHYTPHIOAOBYIO H3MEHUYHBOCTL CTOKA MOMKHO paccMmarpHBaTth
KdK KoaeGaHHe IHAYEHHH XapakTepPHCTHK CTOKA OKOA0 HX CPeAHerofoBOR
BEJAHUYHHE, 8 MHOTOJETHIOn — KaK K0JAe0aHHe OKO0J0 CPeiHeMHOroAeTHeH.

20



Cpeanemuoroaerne seanunum XaPaKTEPHCTHK CTOKA C YBEAHUCHHEM
NepHoaa (uucaa Jaet) nabaoneHui] CTPEMATCA K HEKOTOPOMY mpeaeay,
HMEIOUEMY 1751 KaX10# PEeKH WM OTAEALHOrO CTBOPAa KOHKPETHOE 3HA-
1CHHE, HasbiBaeMoe HOPMON cmoka. Pasanuaior HOPMY r'OJLOBOro CToka,
HOPMY MAaKCAMAABHBLIX H MHHHMaJALHHX PaCXOLOR, HOPMY CTOKa 3a nepuoj
PeUCTALNH, HODMY MECAYHBIX CTOKOB /Il KOHKPETHBIX MECHLEB M T. .
Hopma croka moxer shipamathes PACXO0A0M (HaNpHMEp, CPEeNLHEr0A0BLIM
pacxonom poianl), o6hLeMoMm, MOLYyJAeM H CJAOEeM CTOKa.

Muorosernsis uaMeHuHBOCTL CTOKA BHIDaXAET KOJAE6aHNA ero Xapak-
TEPUCTHK OTHOCHTEILHO HOPMH. B ruipoaorsueckux pacueTax wacto
HCMOAL3YETCS NOHATHE TAK HA3BIBAEMOTO MOOYAbHOZO Koaduyuenma,
NPEACTABAAIOIETO COGOH OTHOLIEHHE BEAHYHHLI XAPaKTEePHCTHKH CTOKA
KOHKPETHOTO TOAd K €€ HOpMEe, 3HAYeHHe KOTOPOTO HE 3aBHCHT OT BHIpA-
KEHHA XaPAKTEPHCTHKH CTOKA:

=W My
S )

rae K, — moayasuuifl Kos(ppuument 1as roga, 0603HaYaEMOro HEKOTOPHIM
HHACKCOM;

Q. W, M, & — Pacxox, O0BEM, MOAYJAL M CJAOH CTOKA JAS STOrO
roaa:

Qo, Wy, M, lty — HOpMa cTOKa, BHIDAXEHHA pacxoaoM, 06BeMoM,
MOLY/AEM HJH CAOEM CTOKA.

Hopma croka urpaer ouenp GOABYI0 POAL B FHAPOAOTHYECKHX pa-
cuerax.

Hacto pacuernnie snauenus XAPAKTEPHCTHK CTOKA NPHHHUMAIOT Kak He-
ROTOPLIE BEPOSITHLIE (LOCTOBEPHBIC) BEAHUHHL, YUHTHIBA1OIWHE OTKJIOHEeHH ]
OT HOPMBI B IPOLIECCE MHOFOAETHEH H3MeHYHBOCTH, [peumymecreom storo
ABASLTCH OOAbINAS ONpPeNeACHHOCTS MOJAYUAEMBIX BEAMYHH, OCHOBAHHAN
Ha SACMEHTAX PasyMHOro (HJH SKOHOMHYECKH nesaecoobpasnoro) pucka,

Hosicnum sTo npumepamn, [Tpr npoextuposanwu naorun ma PeKax nponyckxas
CROCOGHOCTL COPOCHBIX OTBEPCTHH nOMKHA OWTL pacCuynTana wa NMPONYCK KaKOro-1o npe-
ACAEHO BOABMIOrO PacXofa BOAM, HAZLIBAEMOrO pacxodox kamacmpoguneckozo nasodia
(WAW MPOCTO Kamacmpodutecinu pacxodon). Kak onpeneants BEAHHHHY STOro pacxofna?
MOXHO AH NPHHATD B KavecTse pacueTHol nanGoasmywo HaOAIONCHHY I BEAHYHHY rOQO-
BOTO MakcHMyma? OueBHIHO, HEAb3A, TaK Kik HET TAPauTHH, 9TO B GYAVIEM B Kaxkofi-To
FOA NQ peKe ne Npoiiter pacxol BOAM 60abme y#e uabaoaennoro. Fpy6o npuGamkenno
JARATY MOMKHO DEILHTH, YMHOXKaN BEAHYHHY HAGIIONEHHOTD MaKCHMYMa Ha HexoTopwii
KO3 Hent, Tak, npu npoekTnpoBanmy naotHnm uM. 1 Masa ua p, .’gnpalpmau (1928 r)
pacueTnuii Katacrpodmueckuii pacxox (= 1360 m?cex Guin ONpeAeaeH YMHOXEHHEM
HAWGOABIIETD HAOAIACHHOrO MaKCHM yma 907 mdcex (1924 1) na Kosdupuinent sanaca
K = L5. Oanaxo weonpenesensocts  storo Kosppunmenta Momer npuBecTH Kax K npe-
YBEAHYEHHIO pacueTHOro pacxona, CO3nAlOMEMY HEONpaBAAHHLIE 3aMac, Tak H Kk ero npe-
YMEHBLIICHHID, YPEBATOMY HOIMOKHOCTLIO PA3PYIIEHHA COOPYMEHHS,

Pesyabtathl aantensubix PHAPOMETPHYECKHX Habalonennil Ha pexax NOKA3bIBAIOT,
9TO qeM Goabile BeJHYMHA FOAOBOrO VAKCHMYMa, Tem pexme oM nabamoaaercd. CaeaoBa-
TEABHO, TOJ C MaKCHMYMOM, Hﬁmmu BOIMOMHOMY 26COMIOTHOMY MAKCHMYMY,— 5TO HCKA0-
IHTEABHO penkoe apaenwe, [lroTwHa, kak Beskoe COOpYH#eHHe, HWMEeT onpenereHnni
CPOK CAYWKOW, 3aBHCAINI OT TEXHHUECKOrO H MO AALHOTO HIHOCA M PAJA ADYIHX NMPHYHE
H apnewnd. Ecin B tewenne peero CPOKA CAYHOW NPUBATHIE pacyeTHmil Katactpoduue-
CKHii pacxon e Gyaer wabawogen, amanut COOPYMKEHHE NOCTPOEHO € HEONPAaBAAHHBM 5a-
HACOM # HMEeT H3AWWNII CTOHMOCTD,

Orclofa BHITEKaeT skoHOMHYeCKa s L1E1eCO00PasHOCTL TAKOrO pelle-
A, KOTOpOe mnpeaycmarpHpaer HEKOTODHIH PHCK, VYHTHIBAOWHA RO3-
MOMCHOCTL PaspyllenHs COOPYKEeHHsI B TeuenHe CpPOKa ero cayx6ul pac-
XOJLOM BOALI, BEAHYHHA KOTOPOro MPEBLIIACT MPHHATYIO BEAHYHHY pac-
HETHOTO KaTacTpogHueckoro pacxosa.
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Ho Tak kax roabl ¢ ouens OOALUIOH BEJAHUYHHOH FOAOBOr0 MAaKCHMY-
Ma KpafiHe pejikH, BEePOATHOCTL HX TMOABJIEHHA B TEUEHHE BCEro Cpoka
caykOnl COOpPyHeHHs Kpaiine mMana. Bnoane BO3IMOXKHO, YTO COOPYHEHHE
NPOCYECTBYET A0 KOHUA 3TOrO CpoOKa, HH pasy He noABepragch BO3JCH-
CTBHIO pacxoja BOALl OOABILEro, HYeM pacueTHbIH.

Taxum 06pasoM, npejycMaTpHBdeMblii B pacuerax PHCK, VHHTHIBAIO-
IHA BO3MOMKHOCTH PA3pYyUIEHHS COOPYIKEHHA PacxojpoM BOAL OOJablie
NPHHATON BeJHYMHEI PACUETHOrO KaTacTPOMHUECKOro pacxoja, OleHHBaeT
3TY BO3MOMHOCTH HEKOTOPO# O4eHbL MaJaOH BepOHTHOCTHIO.

B ruaposordueckHx pacueTtax CJAOBO GEPOAMHOCHEL HMaCTO 3aMEHSIoT
cAOBOM obecnetennocnty. 1oy 006ecneyeHHOCTBI0 NMOHHMAIT YHCAO Cay-
yaes, Korjga pacxojx (Han Apyras XapakTepHCTHKa CTOK4) paBeH HJH
GoAbUIEe HEKOTOPOHR 3aMaHHOH BEJAHYHHBL, T. €. OBecnevHeHHoCThH — 9T0 Be-
POATHOCTL NPEBLIIEHH BEAHYHHONH pacxoja (Mad APYrod XapaKTepuCTH-
KOf CTOKA) HEKOTOPO#N MPHHATON BéaHunubl. OGecneveHHOCTh BripakKaercs
B OPOUEHTAX Or 00Wero uucaa Cay4yaes.

Hapaiy c obecneyeHHoctsio B rHAPOJOrHYECKHX pacuerax 4vacto
YOOTPEOASAIOT H APYroe noHaATHe — nosmopaesmocms. [TopTopaeMocTsio
HA3LBAGTCS BHPAKEHHAHd B rojax (AW B 4HCAE CAYHAEB) NPOLODKHTEAL-
HOCTH NEPHOJA, B TEUYEHHE KOTOPOro pacxo/l (HaM Apyras XapakTE€pHCTHKA
CTOKA) MOMET OLThL OAMH pa3 paBeH HAH 00ALlIE HEKOTOPOH NPHHATOH
BEJAHYHHBLL.

Teopust BEPOATHOCTER JaeT CJACAYIOILYID (OPMYJaY CBASH MEeXAy
NOBTOPAEMOCTEIO H 00ECNeYSHHOCTRIO:

|
p=(l—e “).100%, (1.9)

rae p— obecrneueHHocTs, %;!
N — noBropaeMocTs (rois HAH YHCAO CAYYaeB, BBOAHMLIX B pacyer
NpH ONpeieneHun p).
M3-3a caomuocrn nojacueros no dopmyae (1.9) nosropaeMoctTs MOXK-
HO OnpejiesaTs no cJAeAVIOWHM npHOAHKeHHBIM dopMyaaM:

[pu
p<10%
A — 100 (1.10)
=
[Tpu
2= 90%
S 100 1.11
N = 50— (1.11)

[To dpopmyae (1.11) nopropseMocTh oOnpeieaserca Kak MNpoAOAMKH-
T&JALHOCTh NEPHOAA, B TEUEHHE KOTOporo HabGJojaercda OAHH pas pacxop
(man jgpyrag xapakTepHCTHKA CTOKa), paBHbId HAH MEHBIUE 3aJaHHOTO.

PaceMOTPeHHBIA noAX0A BHIOOpa pacueTHOrO pacxoid, Kak HEeKoTo-
pPOro BEpPOATHOrD pacxogd HAM pacxona 3alaHHOro npouenTa obecneyen-
HOCTH, ueaecoobpasen H B CAvHasix, KOrjia NpOeKTHPYETCH HCNOMbL30BAHHE
BOALI L5l HPPHIALHH, THAPOSHEPTrEeTHKH H JIPYTHX XO3AHCTBEHHBIX Hedeil.

Beaeacrpne MHOrFOMETHEH M3MEHUHBOCTH KOJAHMECTBO BO/JALI, MPOXOAs-
el no pexe, B pasAHYHLIC FOJALl BECLMA Pas3JHYHO: B MHOTOBOJAHLIE IO/
[Ti €. B rojnl ¢ DOALILIHMHA pacxoiaMu 1=.:i'.l;1hl] KOJHYUECTBO BOALI, KOTOpOE
MOMET OWTh NOAE3HO HCHOAL30BaHO, (oablie; B MaJOBOAHLIE (C MaJnMH
pacxoiaMu BOJABL) — MEHLIE.
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[IpoekTHpoBaTh nepeMennoe HCMOAL30BAHHE BOALI (Hanpumep, pactiu-
PCHHE TOCEBHLIX NOAOWANE!l B MHOPOBOLHHE TOJL H COKpalneHHe HX B
Ma/IOBOAHLI®) IKOHOMHYECKH HENeaeco06pasno. Fean ke [IPH MPOEKTHPO-
BaHAH HCXOAHTH TOALKO H3 rOAOBOTO KOJHYECTBA BOAM CAMOrO MAJ0-
BOAHOTO T'OJa, TO B MHOTOBOAHBIE TO/Bl 3HAYHTEALHAS UACTH €€ OCTAHETCS
HEHCNOALIOBAHHOI, -

HanGonee npasuabnumM Gyner PEHIEHHE, OCHOBZHHOE HA HEKOTOPOM
PHCKE, NpH KOTOPDOM HCHOAL3OBAHHE BOAM (44 opowenuns, I'3C u ap.)
HAMEHALTCA C VIRTOM rOAOBOr0 KOJAHYECTBA BOJLI HEKOTOPOro pacueTHoro
rona, BHOPAHHOTO TAKHM 0GpasoM, 9TO6E B MAJOBOILHLE rOJLL COKpane-
HHE BOAONOAAYHM H3-3a YMEHLIUEHHS KOJHYECTEa BOAK B PEKE HEe NpPHYH-
HAJMO 3JHAUNTEALHOrO yuep6a HAPOAHOMY XosaficTBy. Tak Kak OueH:
MAAOBOLHLIE OAK, KaK H MHOTOBOAHLIC,— DEAKOE #BJIEHHE, TO BEPOAT-
HOCTL SHAUHTEJNBLHOrO yulep6a, NPHHOCHMOTO MAaJA0BOALEM, HEBRJAHKA (H
TEM MEHbIuE, ueM Go/bllie BEJAHYHHA MAJ0BOLL).

Onpejienenye pacuerTHmx XAPAKTEPHCTHK CTOKA, HCXOASl H3 NPONEHTA
HX 00ECnedYeHHOCTH (Hau MOBTOPSIEMOCTH), BBEJACHO B MPAKTHKY HHIMKE-
HEPHLIX THAPOJOTHMECKHX pacueToB ¢ 30-X IogoB HALIErO CTOMETHS CHA-
qaaa B CILUA, a sarem B CCCP, rae stor NPHEM NOJAYYHA AaJLHeHuiee
pasBHTHE H O0OOCHOBAHME.

Hrofwm uabemars npoussoJa p BHIOOpE npoueHTa obGecneueHHOCTH
PR ONPEACACHAN PACHETHHIX BENHYHH XaPAKTEeDHCTHK CTOKA H MOCTABHTL
STOT BHIOOP B 3@BHCHMOCTL OT HAPOAHOXO3AHCTBEHHOIO 3HAYEHHA TIPOEK-
THPYEMOro 00bLeKTd, pacueTHnle obecnedeHHOCTH CPEJIHHX TOAOBHIX, MH-
HAMAJILHEIX M MAKCHMAaJABHEIX PACXOJ0B H YpoBHef PEK YCTAHABJAHBAKOTCH
CNenHantbHLIMH HOPMAaMH.

Ho 1957 r. Takumu nopmamu 6un POCT 3999—48. ¢ 1957 no 1962 r.—
CH-1I—-57, ¢ 1962 r.— ,Crpouteashne HOPMBl H NpaBuaa* (COkpauleHHo
CHuIl). Crponreanune Hopmul 1957 r. (CH-1I—57) aawpor CAELYIONLY 10
KAaCCH(DHKALHIO BOAHOCTH J€T B 3aBHCHMOCTH OT npouneHra obecneven-
HOCTH HX TOAOBOro croka (rtaba. 1).

Tadbawna l
XapakrepucTHka aet pazHol ofecneveHHoCTH
— ———— _—@l:=—-—-_____ = - ——— _—
ObecnewetnocTs, I‘qu‘rqp:u;s::;;nuu paa Xap aurnpm:‘ruuqa ok
0,1 1000 - Katactpodmyecknit MuOroBo s biii
| 100 OyeHns MHOTOBOHBLI
5 20 Muorosoauni
%ﬂ 10 Cpeaneli Mmuorosonuocti
5 4‘ L] ]
50 2 Mennannwii
75 4 Cpeanefi MaioBogHocTn
90 - 10 - .
95 20 Manosonuwii
97 33 "
94 100 Ouenb MatoBoAHKI
93,9 : 1000 Karacrpodmueckn manosorumii
—_— e — e e ———e e — = = ———- ———

B zasucuMocTi oT THna noTpedbHTe sl B KAYeCcTRe PacHeTHLIX NMpPHHH-
MAWTCH  MAJOBOJHBIE oML pasanunoi obecnevenHocTH: A FHAPOIHEP-
FeTHKH—70—959% . aag Opollienns—75—85, aas BOAHOrO TpaHcnopra —
85—95, nas BoaOCHAGKeHUs —95—979.

Hasa pacuera FHAPOTeXHHYECKHX COOPYIKeHnil, FHIAPOSJICKTPOCTAHLLHA,
MEJHOPDATHBHEIX CHCTOM M PEYHOT'O TPAHCHOPTA NPHHHMAIOTCH MHOTOBOJL-
HBIE I'oJibl ¢ o0ecHeyeHHoCTRIO 0,01 —109;.
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Pacuernan o0eCneueHHOCTL MAKCHMAJBHLIX PAacXonoB, HAa MNPONYCK
KOTOPHX 3TH COOPYXEHHs JIOJKHBE pPACCUMTHIBATLCS, YCTAHABAHBACTCS
CHull-HM-7—65 B 3aBHCHMOCTH OT KJACCa COOPYXEHHS M BO3MOKHHX
KaTacTPOPHUECKHX TMOCAEACTBHA IPH pa3pyIIEHHH COOPYIKEHHS H3-33 He-
AOCTATOMHOA nponyckHoli cnocoOHoctH. Ilpu aroM nousitue oGecneven-
Kocme Mmakcumaavueix pacxodos B8 CHull-M-7—65 (tak ke kak u B
CH-II—57) 3ameneHO NOHATHEM pactemHas ewezo00KAR BEPOSAMHOCTLD
MPesuulenisl MAKCUMAALHOZO pPaACX00a B00B, KOTOPOE, He MEHAs Cyl-
HOCTH, BHpaxaer ee 00ae€ ACHO M ONpPeleaeHHO.

3HavYenda PACUETHON €HKEroAHOH BEPOATHOCTH NPEBLIUIEHHUST MaK-

CHMaJbHHIX  PacxofioB  BoAw  (0o0ecnevyeHHOCTH), YCTAHABJAHBACMLE
CHull-M-7—65, caeayioune;

Haace wannTanuiocTH PacueTHan exeroLkas
COOpymeHun BepONTHOCTE NpepMineHds, %
I 3,01
I 0,1
11 0,5
v 1,0

Kaacc KamdTaAbHOCTH FHAPOTEXHHYECKOrO COOPYIKEHHS ONpejieasiercs
HAPOAHOXO3AHCTBEHHEIM 3HAUEHHEeM 00BEKTA, B COCTAB KOTOPOTO OHO BXO-
JUT (MowHocThI0 ['3C, naowansio OpolIeHHs H T. N.), 4 TAKWKEe 3HAUEe-
HHEM CAMOro COOpYIKeHHs AJas paboTh 00LeKTa B LEJd0M.

[lo mocaeaneMy NPH3HAKY THAPOTEXHHYECKHE COOPYHKEHHS Pa3jies-
IOTCA HA OCHOBHBHIE H BTOpOCTeneHHbe. K ocHoeHsM OTHOCATCH NAOTHHE,
BOJOCGPOCE], BOJLONPHEMHHKH, MarHCTpPabHLE M AePHBALHOHHBIE KaHAMHL,
snanus I'9C, macocHme cravuud, Hanopupie GaccefiHbl, COOPYIKEHHS HA
OPOCHTEJIbHBIX H OCYIUMTEAbHHIX KaHaaax H T. n. [lpexkpawenne ux pa-
OOTH NPH PEMOHTE HJH apapHH NPHBOAHT K NPEKPAIEHHUIO HIH JJHTEh-
HOMY COKPAlleHHIO paloThl BCEro O0beKTAa: OCTAHOBKE HJM YMEHBLIICHHIO
MoltHoCTH I'9C, NpeKpamentio HiH COKPALLEHHIO BOJONOLAYH B OPOCH-
TeJALHYI0 CHCTeMY H T. I

K emopocmenernsim OTHOCATCS COOPYIKEHHA H OTAEABHBIE KOHCTPYK-
LHH, NpeKpaulesne paboTel KOTOPHX HE BLI3HBACT CEPLE3HBIX HAPYIIEeHHI
B pabore 00beKTa B LEJOM.

Kaaceul KanHTaAbHOCTH AJAS THAPOTeXHHUYECKHX coopyxkenuii ['3C u
MEJHOPATHBHHIX CHCTEM, ycraHapianpaemsie B CHull-11-M-1—62 u CHull-
I-U-3—62, npusoasitca B taba, 2.

- Kaacen kanHTaabHOCTH JAf COOPYKEHWH, CO3AalomMuX NOANOP HJH
paGoTawIUHX B YCJAOBHAX NOANOpa, npHsejaenst B Taba. 3. Ecau waace
COOPYIKEHHs, YCTaHaBJHBaeMBIi Taba. 2, HHMe kaacca, NOKAa3aHHOTO B
TaGa. 3, NPHHHMAWT NOCAELHEe FHAUYEHUE,

CrpouteasHuie HOPMEL H MPaBHAa 10NYCKAaiOT BO3ZMOMKHOCTE NOBBILE-
HHA H/JH NOHHMEHHA KAACCa NMPOEKTHPYEMBIX COOPYIKEHHII NPOTHR 3HA-
YeHHH, VKasaHuuX B Taba. 2. Kaace coopyiesius (KpoMe mepBOro) MomKer
MOBLIIATLCA HA EAHHHILY, €CJHH aBapHi €ro co3faer yrposy xaracrpodm-
YECKHX MOCAQACTBHI ISl HACEJCHHBIX MYHKTOR, NPEANPHATHI, COOPY He-
HUH, TPAHCHOPTHHX MArHCTpaJel HAH MOXKET NPUYHHHTL SHAYHTEALHBI
yutept HapoaHOMy XO3AHCTBY (AMHTEJALHOE NPEeKPALLEeHHE HAH 3HAUHTEb-
HOE YMEHBLINEHHE NOAEYH BOAB M T. 1.), a TAaKKe npu ocobo nebraro-
IPHATHRIX HHKEHEPHO-TEONOTHUECKHX VeaoBHAX. KJaace COopyxeHnd Mo-
KeT OHTh NOHHMKEH NPOTHB YKa3auHoro n rtaba. 2, ecan oHo paGoraer c
AJMHTEALHLIMA NEPepuBaMi, HAalNPHMEpP, €Ccan a) rojosan seipaborka '9C
cocTapiager AJd NEPBOH KaTeropHHd — Menee 2 MApHA. Keém-4, BTOpPOi —
menee 600 maun., rTperneid — menee 125 man. wxam-4; 6) MO VCJAOBHAM
IKCNAYATALHH DEMOHT MOXHO HPOM3BOAHTH 0€3 HAPYIIEHHA paboTnl 00%-
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TaGanna 2
Kracew runporexmnmuecuux CoopyweHud I'SC v MeaTHOPATHBHBIX CHOTEM

T

e

TTET e e

Kasee RANMTIABNOCTH NOCTONN-
Obve KT TRAPOTOXHHEECKOTO ETPOMTCABCTEA M NOKA3 dTeAN HBEX COODY e
X MAPOAROXOARRCTHENNO D JH0YEHAY
OCHOBNEX  (BTOpOCTeneHdX
Ob6bext | kateropun
FuaposaekTpocranuun MommuoeTsio Goasme 1000000 xam I [
O6wektm ll kKareropuu
aposnekTpoctanuun Mownoctsio 301 000—1 000 000 wcam 1 1
OpocHTeAbHLE CHCTEMB € MADILALEIO opomenin 400 Tuc,
TS AR s B S o T i Ll e : 1 11
O6wextu Il kateropumu
Iuaposaextpoctannn momnoctemo 51 000—300 000 rem A1 v
Opocureabisie cHcTeMbl € MAOIHAABIO opomenusn 50 000—
SONOD0 8l ~ v lesans o b B b R e Il A%
Ocyumrenbisie  cucrembl, OGCAVKHBAOUINE  NAOILAAD
LV T RTeYL TR e SR o e S S i [ IV
O6bextn IV kaTeropun ;
I'maposaektpoctanuun MomHocTsio 50000 xam u menee . A% IV
OPOCHTEALHBIE H - OCYNIHTEALUBIE CHCTCMB © NAOALLI
Opomenus wian ocymennn 50000 za w menee . . ., . . . IV IV
: _‘—%q B e |

Tadauwuwa 3
Kaaccst kanuranbrocTH mognopHsix coopymenHi

Moaxnopnue coopymenman

NAGTHHEL OETOHBME i MeaesoGeTonnie, NOABOANNE KOHCTEY Kunn
MaoTume W MecTHmx SIAHHA FHAPOSAEKTpOCTARLHA, CYAOXOAHBE IWAIOIW, DOANGR (ke
MATEPHEAOR CTENKH M apyrie GETONHBIE W Hte 05000 TaHHEE EoOpy R, &
YURCTHYOMWMe B COFIanmit HOIA0PHOrG (hponTs E
=
Braw rpynros ocnonauusn --
CKAALMWE MECKAA LN LR CRAALNIME NecKaALHLIe E E
Beanwvuna MEKCHMAALHOTD NANMODPE WA COOPYMENNHN, M =L
Boaee 100 Boaee 50 Boasee 100 Boaee 25 |
al}—100 25—50 50—100 20—25 1
2050 15—25 20—50 13—20 i1
20 u menee 15 u menee 20 H Menee 10 u menee [V
€KTa B LEAOM; B) CPOK CAYKOH COOPYIKEHHS He npessiaer 10 aer, u B

MPOUECCe SKCIAYATALHE HPEeAYCMOT
pyxennit 1, Il u IV xaaccos pacu
LIEHHA MHAKCHMAJBHOIQ
CCJAH pAaspylueHHEe COOPYIKEHHSI H3-
COOHOCTH BOAOCOGPOCHBIX OT

HEHHEM.

pacxoia BOAKW MO¥ET
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yMeHslatsca jo 0,019,
34 HEAOCTATOYHOH nponyckHofl cno-
BEPCTHH YrpoOKaeT KaracTpO(HUECKHM HABO/-



Bpemennuie ruiporexnuueckue coopykennus, HCIOABL3YEMBIE B NEPHOA,
CTPOHTENBCTBA ODBLEKTA HAH PEMOHTA OTALABHLX COOPY MEeHH (CTPOHTEAR-
HBIE NEPEMBIMKH, BOAOCOPOCH, OrpaiHTE]bLHBE CTEHKH, pamOm H T. m.),
OTHOCATCH B OCHOBHOM Kk V. kJaaccy., Oauako ecam apapHs BPEMEHHOTO
COUPYMCHHA MOXKET BH3BATL MOCJAEACTBHS KaTacTPO(HIECKOro Xapakrepa
A CTPOHTEAbHON NAOLLAJKH, HACRJEHHLIX NYHKTOR, COODYMEHHH H npei-
OPHATHH MM BBI3BATL 3HAYHTEALHYIO SAACPKKY BO3BEACHHA OCHOBHLIX
COOPYKEHHH O00BEKTOB nepeoft M BTOPOH KaTeropHH, To OHO MOMer OwTh
oTHeceno k IV kaaccy.

YV CTAHOBJACHR CAEAVIOUHE 3HAYEHHT KEroanol BEPOATHOCTH npe-
BHIICHHS MAKCHMAJLHLIX PAaCXO/0B BOALL AAs coopy:enuit V kaacca —
109, A%5 3eMAAHBIX B KAMEHHOHAOPOCHWX COOpY KeHudA IV Kiacca —
1—0,5, aasi mpounx coopy:kenuii [V xaacca—5%. PacueTHie MAKCHMAaL-
HEIC PACXOJLEl ONPEACAAIOT € YUETOM PEeXHMa CTOKAa TOrO MEPHOAA HMJH
CE30HA TOAd, B TCHEHHE KOTOPOLO BPEMEHHOE COOPYIKEHHE SKCIAYATH-
pyercs.

§ 4.

MOHATHE O TEOPMM BEPOSTHOCTEN

M EE MPUMEHMMOCTH K TMIAPONOrMYECKHM
PACHMETAM

Teopueii eeposmuocnied HazLBaeTES OTPACAb MATEMATHKH, M3Y4alo-
laf IAKOHOMEPHOCTH B CAVUAHHMIX ABACHHAX. CAVYYQOHNM HAZLIBACTCSH
ABAEHHE, KOTOPOE MOXET OHTh HAH HE OHLIThH H KOTOPOE NPH HEOAHOKpAT-
HOM BOCHDOH3BEJACHHH B TNPHPOAE HAH B NPOLECCE ONBITA KAXIkil pas
MPOTEKAET HECKOALKO MO-HHOMY.

C 910/l TOYKH 3pEHHS THAPOJOIHYECKHE HBACHHS MOMHO paccMaTph-
BATL KdK CAYYaHHBIC, TAK KaK, NOBTOPAACH, OHH Pas/IHMaI0TC]  MEMAY
COO0M KOAHYECTBEHHBIMH MM KAHECTBEHHBIMH  XapaKkTePUHCTHKAMH HJAH
TEMH H ApYyramu eMmecte. [losBaenue oTAeALHO B3STOroO CAYHAHHOTO siBJe-
HHA HE3AKOHOMEDHO, M HEJb3A 3a MHOrO JET BHepej OnpeaesnTh A
KaXKA0ro rojia BeJHYHHE MAKCHMAJALHLIX U MHHUMAJELH bIX Pacxonos BOAKL
A4aThl HX NPOXOMKJAEHHHA, OOBEMBI FOAOBEIX CTOKOB BOJAK, HAHOCOB H T. II.
OnHAKO NMPH MAacCOBOM BOSHHKHOBEHHH CAYHAHHBIX ABJACHHI HaGA0NaI0TCS
HEKOTOPLIE 3aKOHOMEPHOCTH. AHAAU3 MHOTOUHCAEHHRIX FHAPOJIOTHYECKH X
AAHHBIX YOGAUTEABHO MOKA3BIBAET, YTO YeM GOALIIe BEJHUHHA XapaKTe-
PHCTHKH CTOK@ OT/HYAETCH OT HOPMEI, TEM PEXKEe OHA Habmonaeress. TOMHO
TAKIKE NO3AHHE M PAHHHE WAH NPOAOAKHUTEILHLIE H KPATKOBPEMEHHBIE
NaBOAKH HAOMOAZIOTCA PEKEe, UeM NaBOJH, NPOXOAsIILHE B HEKOTOPHIE
CPEAHHE CPOKH M HMEIOWHE HEKOTOPYIO CPEAHIO I1POAOMKHTEALHOCTE.
CKasaunoe OTHOCHTCH H K CPOKaM 3aMEp3aHHA W BCKPHITHH PEKH, NPO-
AOMKUTEALHOCTH A€A0CTABA, TOJMHE Jbjla, CPOKAM H MPOAOAKHTEN -
HOCTH WIYTOXOA0B H T. 1.

VCTAHOBACHHE MATEMaTHUECKHX BHIPAMKEHHH YKA3aHHBIX 3dKOHOMEp-
HOCTEH COCTABJAAET O/AHY H3 OCHOBHMX 3a/au TEOPHH BEPOATHOCTEH,

Teopna eepostHOCTEll BO3HMKAA B cepennre XVII B. 8 peasyaprare
HCCaeloBanui [lackans, Pepua u Iofirenca B o6aacTu TEOPHH A3aPTHRIX
Hrp. Paspaborannnie uMH MeTOLb yie Kk kouny XVI B. noayumam umiu-
POKOE pacnpocrpaHeHHeé B crpaxopanuu. Jlaannefimee PA3BHTHE TEOpHH
BEPOATHOCTEH CBA3aHO C HMeHaMu SIkoBa bepuyaaun, Moaspa, Jlanaaca,
Faycca, I'lyaccona APYIHX KPYHHERUIHX MAaTEMATHKOB, BoJabllioe Baws-
HHE Had DAsBHTHE TEODHH BEPOATHOCTENH H ee NpaKTHHECKOe NpUMEHEe HHe
OKa3ann BHAAWOWHECT pPYCCKHE (B YaCTHOCTH COBETCKHE) MATEeMaTHKH
I1. A. YeGuwen, A. A. Mapxos, A. M. Jlanyuos, A. 9. XHHYHH,
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B. M. Pomanoscku#t (cozsarean CpeineasnaTckol wrkoan), A. H. Koamo-
ropos ® Ap. Baaronaps paGotaM sTHX YUEHBIX METOLh TEOPHUH BeposT-
HOCTEH BOLLJH MOYTH BO BCE TCOPETHYECKHE H TNPHKAALHBIE JHCIHIINHE
CCTECTECHHLIX H HHIKEHEPHBLIX SHAHMII, H KpPyr ux NPHAOKEHHST 1TPOAOA-
HAET OBICTPO YBEAHUHBATLCHA, BOJAbOfN Braag B NPHMEHEHHE METOAOB
TEOPHH BEPOATHOCTEH K THIAPOJOTHH, B YACTHOCTH B FHAPOAOTHYECKHX
PACHETAX, BHECAH, KAk YiKe rosopuaoch, J1. A. Coxoaoscknit, C. H. Kpu-
ukni, M. &, Menxeap u ap.

UCHOBHBIMH OHATHSMH TEOPHH BEPOATHOCTEH ABARIOTCH; colmmue,
Caydal, 6epOSMKOCD, CAVHAUHAT BEAUNUHG W 30K0H pacnpede e
CAVHQUROU BEAULEH .

1100 cobemues nonpasymesaetcsi Beskuil (hakT, KOTOpHI MOKeT
MPOHSOHTH HAM HE TPOMZONTH (HANPUMEP, NPOXOMHKAEHHE FrOA0BOr0 MakK-
CHMYMa pacxojia 1o pexe, 1YrH, 3aMep3ande Hau BCKPBITHE PEKH B Ka-
KOH-TO KOHKPETHHI JleHk rojaa u 1. 1),

Colbitis MoryT OniTh docmosepuse, KOTOPBIE€ JOMKHE NPOHCXOMAHTH
00A3aT@ABRO (HANPUMED, NOJOBOALE B Tenauil NepHOA roja, samMepsanue
CEBEDHHIX DEK 3HMOK M. T. 1.), 803MONCHME, HO HEJOCTOBEPHHIE (HanpH-
MED, saMmepaanine pex Cpeaneit AsuM 3uMOfl) W HeBO3MONCHbLE (Hanpumep,
daMepaanue pex Cpeaneit Asuu aerom).

Kpome Toro, pasamuaior coGhiTHs HECOBMECMH e, OILHOBPEMEHHDE
MNOABAEHHE KOTOPLIX HEBO3MOIKHO, H PABHOBOIMONCHBE, MOABJICHHE JI060T0
H3 KOTOPHIX OOBEKTHBHO OAMHAKOBO BO3MOMKHO,

Cayvaesn nasmpaercs COGbITHE, BXOASIEE B COCTAR TAK Ha3biBAEMOJ]
HOJHOR TPYINb HECOBMECTHRIX M P4BHOBO3MOKHBEIX COOBTHA, pasauvaio-
HLEXCS 10 CBOHM XAPAKTEPHCTHKAM, MPHUYEM B NPOLECCE ONBMTA HOSBIE-
HHE OJAHOrO H3 COOBITHI 00H3aTENLHO.

Beposamruocmbio cobumust wasmpaercs KOJMHYECTBEHHOE BLIPAKEHHE
CTEICHH BOSMOXHOCTH (ZOCTOBEPHOCTH) COOMTHS, T. €. YHCACHHAS Mepa
CTeneHH O0BLEeKTHBHOH ero BO3MOMCHOCTH, OOO3Hauaemas Gyksoil p.

JlocToBepHbie COBRITHA HMEIOT BEPOATHOCTL, PABHYIO €JAHHHIE, HEBO3-
MOMHLIE — DABHYIO HY/AI0, 8 BCE BOAMONCHBIC, HO HEJLOCTOBEPHLIE — B lpe-
Aeaax O<p<|].

Teopus BeposiTrocreit pasauuaer IEOPENULECKNIO BEPOAMMKOCIG CO b -
Mmust (A 1POCTO BEPOAMHOCTLS) | CMAMUCMUMECK YO seposmuocme (na-
SHIBAEMYIO TAKIKE HACMOCMbIO).

Teopernueckyio BepoaTHOCTEL coGuTHA A onpeiaeasior no dopMmy.ae:

iy S ;
Fl_q::"}‘['_r {1*]‘:-”
FAE M — YUCAO cayuaep, GAarONPHATHHX MOABIECHHIO COOBTHA;

1 — 0DlLEe HHCJAO Cayuaen.

CraTuCTHUECKAs BEPOATHOCTS (1acTOCTL) COGLITHA oOnpegeaseTcs B
lipouecce onwita (ucnutanuifi) no dopmyae, aHaIOrHYHOG (1.12):

I -
P:ﬂj:?v {1.]&)
LAE M — YHCAO CAYYACB NOABACHHH COGLITHS B MPOLEeCCe onbiTa;

— ODULEE YUCAD NPOH3BEAEHHBIX HCHMTAHH.

CTaTHCTHYEC KA BEPOATHOCTE MOMET OTIHUATLCA OT TEOpPETHUECKO,
HO C YBEJHYEHHEM YHCAd MCTBITAHNU{ NpHbAHKAETCH K HEedl,

JT0 NOJACHEeHHE, HMEHYEMOe meopesoli bepuyaan nan ,3axoros
Ooabmux wucea*, popmyaupyercs rax: [Ipu neoepannnernon Vaeate-
Riw ducaa onsmos n wacmoma cobmmusn A cxodunmes Nno SEPOSMHOCIU
K IMEOPeMuLecKol 8eposnuocmu amozo cobumius o T

Piay = P ay- (1.14)
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[Tpu srom BLIDAXKEHHE ,CXOAHMTCH mo BEPOATHOCTH" o3nauaer, wro
pHIHUECKH BROMME BOIMONKIG (BCaexcTBHE HEOMArONPHATHOTO CTEYOHMHS
O0CTOSITEALCTB) 3HAYUTENLHOE OTK/OHEHHE YaCTOTH COBLITH A, MOJ y9eH-
HOR B pesyantate GOABLIIOrO YHCAA HCTILITAHHA OT TEopeTHuecKkol BEPOsT-
HOCTH. OAHaKo caMa BeposTHOCTH TAKOFG OTKAOHEHHHA TeM MEHBLIIe, gyeu
00/bLIE YHCAO HCNLITAHMUE.

Teopema Bepnyaan ocnosana na YCTAHOBACHHOM MHOIOYHCACHHLI MK
ONLITAMH (hakTe ,YCTORMHBOCTH 4YacToTw IPH GOJLIIOM YUCAE HCHITA-
HHH: C yBeAHYeHHeM wHCAa HenbITARM H4CTOTa NOABACHHA COOBITHST CTa-
OHAMBHDYETCS OKOJO CPCAHCTO 3HAEHHsi, TAK KaK CaAYYalHBIE 06CTOS -
TEALCTBA, CBOHCTBEHHBE KAHAOMY OTACALHOMY HCIBITAHWIO, B3AUMHO no-
FaaloTes.

Teopema Bepnyaan nossoasier CIPEACTATE BEPOATHOCTL H3 ONLITH
KAk PELea YacTOTH npH 60aLUI0M Yncae HCNEITaHHE. IT0 BaKHO NOTOMY,
4TO HEMOCPeACTBEHHO ONpeieanTs TCOPETHHECKYIO BEPOATHOCTL OueH:
H4CTO HeAb3s, B vactnocTH, Heabag ONPEACAHTE TEOPeTHUECKYIO BEPOAT-
HOCTL MOYTH BCEX THAPOJOTHYECKHX W METEOpOJOrHYeCKHX sBACHHA,
MOCKOJBKY HEH3BECTHO OOLee HHCIO CAYYaeB HX NMOABACHHS.

B camom neae, nas toro, wroGy ONpeAesnth no gopmyae (1.12)
TEOPETHYECKYIO BEPOATHOCTS, HAnPUMED, 3aMep3anus kakol-au6o H3 peK
Cpennedt Asun, nano suars n — HHCA0 JeT CYIecTBOBanHg 310l PEeKH Ha
SEMHOM 1IAPE, CUHTAA OT MOMEHTA ee BOSHHKHOBEHHSA 10 MOMEHTA HCues-
HOBCHHS, H M — 4yuCAO €T, Korna PEka 3amepsara u Gyager 3aMepaarh.
B Oyaywmem. ITpu stoM cam nojpcuer no gopmyae (1.12) ne Gy aer npa-

HHI €€ pexuMa, CBA3aunbIX ¢ HIMEHEHHEM KJIMMATa, reoJqornyeckuMu npo-
HECCaMH, X03alCTBeHHOI ACHTENALHOCTLIO YCJA0BEKa M T, I,

Onpejieaenne xe wacrory 3AMED3atHs pexku no dopmyae (1.13) ne
NPEACTABASET TPyda, ecau Ha Hell 71 ger POBOJH/NCH I'HADOMETPHYECKHE
HabMIO/leHNA, NpHYEM B Teyenue ITHX JIET peKa 3amepsana m pas. B coor-
BETCTBHH € Teopemoit Bepuyaan NPH JIOCTATOUHO GOJLIIOM uYucae ger

HaOMoAenull), yTo6m 314 omubka Haxoauaach p AONYCTHMBIX AJst pac-
CMATpHBAEMOR 3anauuM npegeaax. Tax, nanpumep, BEPOATHOCTE TOrQ, uTOH

TIpH BO3pACTAHHH YHCAA HCMBITARKE 1 YacToTad COGLITHS -% Oyaer maxo-
AHTBCH B npegesax

a-9

B r
p—%{%ﬂ:ﬂ+—;. rae &=y np (1— p).

MOMET OmpenedsaThCs 1o TeopeMme Jlanaaca, paoueit BHIPAXEHHE A
lipeicaa aTol BepoATHOCTH:

Ilpasyio va
poamrocmed I'ayeca, anavenus KOTOPOro onpeaeaAsior no CITELHAA LH BIM
Tabaulam g CNpaBOYHHKAX, :

Teopus seposithocTed; AZET CACAYIOULHE TEOPEMbl CAOKEHHS K VMHO-
HKEHHA BEpPOATHOCTE!.
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Teopema caoacenus hopmyanpyercsn Tak: BEPOSMHOCIND CYMMBL He-
COBMECABLX COOWMUL PAOGHG CYMME 8EDOSMHROCMEN 3Mux cobumid:

PALB+CH+ ... )y=p(A)+p(B)+p(C) +.... (1.16)

[TpH sTOM BEpPOATHOCTH CYMME HECOBMECTHRIX COOBITHH BRIpaXKaer
BEPOSITHOCTL NONBACHAS OAHOre (Ge3pasaudno KaKOro) cobmTis M3 pac-
CMaTPHBAEMOH Tpynnbl COOMTUHA. JlAS MOAHON TPYANL HECOBMECTHRIX CO-
OWTHI BEPOATHOCTH MX CYMMbl DABHA MHULE, TK KAK NOABAEHHE OAHOTO
H3 COGHTHA B NPOUECCE HCNBITAHH{ SIBASETCH AoctoBepubiM. Caeposa-
TEALHO, CYMMa BEPOATHOCTEH MOAHOH IPYNNbl HECOBMECTHHX COOMTHA

Jlasm copMecTHBIX COOBTHI BRpaxenne (1.16) ne npuMenuMo. Beposr-
HOCTH CYMMBl JIBYX COBMECTHBIX COGHITHI ONPEAEANETCH MO  BHIPAMEHHIO

P(A~+B)=p(A)-+p(B)—p(AB),
4 TPeX COBMECTHBIX COOGHITHH MO BHPAKEHHIO

P(A+ B+ C)=p(A)+p(B)+ p(C)—p(AB) — p(BC) —
— p(AC) 4 p (ABC).

Teopema ymnoscenus popuyanpyercs CACAYIOWHM o00pa3zoM: sepo-
AMKOCHY RPOUIBEOCHUR HE3ABUCUMBY COONMUL Pasia npoussedenirio
gepogmuocmels smux coOmmuil

P(ABC...) = p(A)-p(B):p(C). (1.17)

[Ipn 3TOM nOA HE3ABMCHMBIMH COOLITHAMMN NOJIPa3syMesaior COOLITHS,
HACTYTIICHHE OTHOTO M3 KOTOPHIX HE H3IMEHSET BePOATHOCTH MOSBACHHS
APYroro.

B ruapoaorny HPHMEDOM BEPOATHOCTH MPOM3BEACHHS HE3ABHCHMEIX
CODHITHH MOMET CAYKHTH COBHALEHHE MAKCHMYMOB pacXOAOB BOUH B
PeKe, BLI3BAAHLIX TadHMeM Ccuera H BhIMIAAECHHEM JOXMNA.

Has 3aBUCHMBIX COGLITHIE 8eposmuocmb npoussedenus deyx coG-
MUl pasHe npoussederiio 8epoImuocmy 0OHG20 U3 HUX HA YCA08H VIO
BEPOANMHKHOCLE OPYV2020.;

P(AB) = p(A).p(B/A), (1.18)

the p(B/A) — yeaosnan seposmuocms cobumusn B, noxn KOTOPOit moapa-
SYMCBACTCS BEPOAMROCHLG COOLMUA B, 864UCAEHHAR NPu Yer081U, YO
cobvimue A wumeao mecmo.

Mz Teopes Caokenus M YMHOKEHHA COGLITHI CACAYET, uTO MpH N
MOBTOPHLIX HCILITAHUNX ABYX HECOBMECTHBIX COOMTHIT A n B oGpasyio-
IHX TOAHYI0 IPYUny # MMEIOWHX TEOPeTHYECKHe BEPOSTHOCTH [0S RIe-
HH P B g =1 — p, BEPOATHOCTE MOABACHHA COBHTHH A 1 pas moxer
ONPEACAATECH 1O BHIPAKEHHIO

Pi (A) = Cr'-p™g"™"™ (1.19)
rae |'
i n
Ca = m! (n — m)!

Fpunnmas snauenns m = 0,1,2 .. n, noayunm pan suavenuit Py (A), pac-
MOAAFAIILNXCH NOAOGHO DPACHON0KEHHIO YIEHOB OHHOM (g + p)™. Taxoi

PAN 3pavenuit py' (A) HAa3LIBACTCH GUHOMUAABHBMKE 3QKONOM pacnpedese-
RUR 8epoamuocied npu ROGMIOPRBLE ucnsimanuix. lpu s1oM HAKGOAR-

Iee 3HAUEHHE BEPOATHOCTL P (A) UMECT NPH AP | p— | — m < np - p.
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CAVUQIROMIE 66ANMUHAMY, HA3BIBAIOTCA NEPEMEHHBIC KOJHYECTBEeH-
HEIE XAPAKTEPHCTHKH, KOTOPHIMH PasaH4aloncs MExiy co00H COOHITHA,
OMHAKOBHE 110 (JOpMe HAH JAPYIHM KAUECTBEHHLIM IPH3HAKAM (Hanpn-
Mep, .BEJIHUHHE PAacXOA0B BOAB TOAOBHX MaKCHMYMOB H MHHUMYMOB,
BEJAHYHAL 00BHEMOB TOAOBHIX CTOKOB BOAB H HAHOCOB, TOJLLHHLL AbAa,
TPOAO/KHTENBHOCTH JIEAOCTABA MJH WYTOX04a OTACJALHEIX Jer u T. 1.).
JIpyTHMH CJOBaMH, CAYYaiHLE BEJIHYHHBE — STO NEPEMEHHLIC BEJIHUHHLL,
3HAYEHHA KOTOPHIX 3aBHCAT OT CJyuas, T. €. KOTOpHE B PE3YJ/LTATE Olibl-
T4 MOTYT NPHHHMATH TO HJH HHOE HEH3BECTHOE 34PAHEE 3HAHUEHHC.

Teopua BepOATHOCTEH pasAHyaeT HPepbeHbe (AMCKpeTHHIE) H Henpe-
poleHbe CAYUAliHbIE BEAHYHHLI (BapHAHTEHL).

[Tpepuisrp it  CAVHQUHBMI GEAUYUHAMI HASHIBAIOTCH BEJTMUHHLI,
PHHHMAIOLME OTAEJILHLE KOHKPETHHIE aHAHEHHUS, NPHUEM pasHuLa MEe Y
ABYMA OARKAAIIMMH 3HAUCHHSIMH HE MOXET H3MEHATLCA IPOHIBOALHU i
6LIThL CAeJaHa OECKOHeMHO Maaoil. HenpepssHoimi Ke CAYLAUHLLML Be-
AUMENRAME HAZLIBAIOTCH BeJHUMHL, INTPHHUMAIOUIHE JIOOLIE€ 3HAYEHHS B HE-
KOTOPOM HHTEpBaje, NPHYEM pasHuia MEemRLy ABYMA OAMKAHIIHMH HX
JHAYCHHSIMH B TIpEjene CTPeMHTCHa K HYJIO. 2

[IpEMepaMi NPEPHIBHEIX CAyHafinbX BEJAHUHH ABAAIOTCH HHCIAO NHKOB
JNOWAEBLIX NABOAKOB B T€YEHHE roja, 4ucao HYyroxaios, 3aMep3aHuil 1
BCKPLITHIT CPEJHEA3HATCKUX PeK B TEHUEHHE OAHOH 3MMBI M T. 1L

[IpHMepaMH HENPEPLIBHBIX CAYHARHBIX BEJAHYHH MOTYT CAYMRHTE fnc-
JEHHBIE 3HAUEHHS BCEX XAPAKTEPHCTHK CTOKA (PacXOibl BOALI H HaHOCOB,
rOJOBLIE B MECAUHBE OOBLEMB JKHAKOrO M TBEPAOro CTOKOB, yPOBHH
4 T. M. ), B3ATHE B MHOTOJETHEM paspese npH GeCKOHEHHO OONBION JJAH-
TeALHOCTH NEepHoJjia.

OnuaKo 3HAUEHHA XapakTepHCTHK CTOKA, MNOJAYHEHHBIE B NPOLCCCE
HAGAIONEHHIT, MOPYT PACCMATPHBATLCHA KAK AHCKPETHHE (MPEPL BHLIE) BeJH-

i UHHBL

618 Bce BOSMOMKHLIE
3HAYEHHA RAaHHOH npe-
PLIBHOH HJAH HENPpE-
PHIBHOA  cayuafHoll
BeAHUKHHBEL 00Opasyior
MOAHYI0 TPYynny He-
COBMECTHEIX COOBITHH,

§

Bepagmwocms p
S
g 8

8,04 . =
® a ylelg |2 |8 w© E CyMMapHasd  BEPOSsT-
. =3 S IS |§ S |8 & T HOCTHL KOTOPOH paBHa

Ilast  onHcaHHA
CAYUAHHON BEJAHYHHE
@ Puc. 3, MHOrOYroAbHHK pacnpeaeienus, C BEPOATHOCTHOH 101~

KH 3PeHUA Hal0 3HATH
BEPOATHOCTL NOSBJAEHHS OTJAEJALHLIX €€ 3HAYEHHH, 4TO ONpeje/sieTca pac-
npejaeseHieM CYMMapHOH BEPOSTHOCTH MEMAY HHMH,

CooTHOIWEeHHe, YCTaHaBAHBAOUIEe CBA3b MEMY BO3MOKHLIMH 3HAUEC-
HHAMH CAYYafiHOf BEeAMYHHB H COOTBETCTBYIOULHMH MM 3Ha4€HHIAMH BEDO-
GTHOCTEl, HAZBIBAGTCH 3AKOHOM PACHpPeOeACHUs] CAVYAUHOL BEAULUHM.
[Mpocrefimeil GOpMOR 3aKOHA pacnpeaeenns AHCKPRTHON caydaliHOi Bk -
UHHBl ABASIETCH PA0 pacnpedeAeHus, NPeACTABAAIOWHA OO0 TabaHly, B
KOTOPOfi BHMHCHBAIOT 3HAYEHHS CAYHAHHOH BEAHMHHEL patnmamﬁﬂiunze
B MOPAJKE BO3PACTAHMA HJH yOHIBAHHS HX HHCJCHHBIX BHIpaXEHHH, H CO-
OTBETCTRYIOUIHE HM BEPOHTHOCTH.

[padgmuuecku paj pacnpeieieHus H300PaxaloT MHOTOYTOJALHHKOM pac-
npeneaenus ( puc.3), NpH NOCTPOEHUH KOTOPOrO SHAHEHH CAYuaiHbIX
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BEAHUHH OTKMaALIBAIOT 1O OCH aGCLHCC, 4 My BEPOATHOCTH — IO OCH Op+
JAHHAT,

Psip pacupeneacnus u MHOTOYTONbHHK DACNPENEACHHA MOTYT GbiTh
OXAPAKTEPH3OBAHBL: a) MaMeMaAMuLeciul oNcudanuesm; 6) modoir wu
B) Meduanoi.

Mamemamuneckum oxcudanuen CAYuaiHOl BENMYHHE Ha3hBaeTCSH
CYMMa NDOM3BE/ICHNI BCeX €€ SHAYEeHHH B AaHHOM pAAe pacnpeneaenus
Ha BEPOATHOCTH, COOTBETCTBYIOULHE 3THM 3HAYCHHAM, T. e,

n
M|[x] =; % D, (1.20)
e

FAC X; — BO3MOMKHEIE 3HAYEHHA CAYUYARHOI] BEAHYHHBI;
fi— COOTBETCTBYIOLIHE HM BEPOSATHOCTH:
i — UHC/0 YJCHOB PSja paclpeie/ieHHs.

pn -
: 2:1’_;

—
ﬂi e E;M ["":l —ma "tl'.} _I = -

T. €. MATEMATHYECKOE OXKHAAHHE NPeACTaBATeT coGoil CPEAHIDIO BEJHYHHY,
OKOJIO KOTOPOH IPYRNHUPYIOTCS BO3IMOMHBIE SHAYEHNA CAYMAHHKIX BOJIHYHH.
Ilpu onpesesennn BepPOATHOCTH H3 OnmTA €r0 NPHHHMAIOT PaBHLIM Cpej-
Hel apuMeTHueckoll BeanunHe HaOMIOACHHBIX 3HAYEeHHil NpH  GOJALIIOM
YHCAC HCNLITAHHUI,

Modoi waznpaerca nanGogee BEPOATHOE 3HAYECHHEe CAYUaHHOH BeJiH-
AHHEL, COOTBETCTBYIONLCE MAKCHMAJALHON OpAHHATE MHOTOYTOJIbHHKA pac-
MPELCICHHA. PasaHqaioT PALLL PACTIPEAEACHHI: MOOQAAbHE € (MHOTOYPOAL-
HHK HMEET ONHH MAKCHMVM), NOAUMOOGALHME (MHOTOYTOALHHK HMeeT
HECKOJALKO MAaKCHMYMOB), GHMUMOOAbHME (MHOrOYroALHHK HMeeT BMe-
CTO  MaKCHMYMAa MHHHMYM) H HeMOOQAbHHE (MHOrOYTOABHHK He HMeet
HH MAKCHMYMOB, HH MHHHMYMOB).

Meduana — 3nauenne CAYUAHHOH BEAHUHHEI, CYMMApPHBIE BEPOHTHO-
CTR MOABACHUA BCEX BEJAHMHH GOJBIIE H BCEX BEAHUHH MEHBLIE KOTOPOTo
pasuer 0,5. Ecaim  Mejpuana cospanaer c MATEMATHYCCKHM OXHAAHHEM H
MOJOH, DAL HASHIBACTCH CUMMENPUAHBAM.

Pacnpocrpanennnim 3akonom PACHPELENCHEA NPEPHBHLIX CAVYATIHBIX
BEAUUHH ABAAETCA GHHOMHAALHOP PACIPELEAEHHE, NHPH KOTOPOM BEpOsT-
HOCThL m 1 w4aeHa psja pacnpejpenenis onpeneasiercs no gopmyae,
noayuaemoli H3 sBupaxenns (1.19) noicraopxoit g=1—p;

P (M) s ™ (1~ p)™™. (1.21)

Ilpr stom B kauecrpe NEPEMEHHON CAYYANHON BeAMUHHL paccMarpu-
BACTCH BENIHUHHA M, NPEACTABATIONIAs COGON YHOMO CAYUAEB MOABICHHS
cobutin (m =0, 1, 2,.. n).

Bunomuansnoe paciipeaeaenne obpasyver MoaaabHbLI CHMMEeTPHYHEI|
pal. Ero npegesoMm npu n — oo Hp — 00U ye10BHH 2-p = @ — const sB-
AAETCH pacnpeneaenne [lyaccona, HaswBaemMoe Taike 3AKOHOM pedicux
COOMMUR (Brpacaer pacnpenesenie npu 60JALUIOM YHCAE ONLITOB H MA-
A0H BEPOSTHOCTH COGLITHII).

Bepositnoers m - 1 unena Pifla pacimpeaesenus [Ilyaccoma onpene-
AAETCHA no dopmyae;

ﬂr?i

Ko =T

(1.22)

rae m=0;-1: 2 ... eo.
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Pacnpepeaenue [lyaccona npUMEHAETCH NMPH ONpeleeHHH PacYeTHHIX
3HaueHHA MAKCHMAALHOf CKOPOCTH BeTpa.

[pr pelwenu npakTHUeCKHX 3ajad HaubOJABIIHIE HHTEpec NpeacTan-
JAAET BEPOATHOCTE MNOABAEHHT BCEX BO3MOMKHHIX 3HAYeHHH cayvaitnof
BEJAHYHHBI, BOJABIIHX HEKOTOPROTO Eiﬂﬁp&[l[—lﬂ[‘ﬂ JHANEHHH, BHEJAKOYAA H 3TO
anayenee, Taxana BeposTHOCTh, KAK VHE YKasHBaaOCh, HA3LIBAETCH BepO-
ATHOCTEIO NPEBLILICHHA HJAH 00ECNeUEHHOCTLIO.

Jas pana pacnpenenenus ODECNEYEHHOCTh KaKOro-JAufo ero uaeHa
npeacrasaser cobOd CyMMYy BEpPOSTHOCTeH BCEX uJACHOB pana, GOabIHX
ero fno BeJIHUHHE. n]}H ITOM BEPOMTHOCTE PACCMATPHBAEMOO YJIEHA AOJKHA
BXOAHTh OJHOH NOJOBHHOH B CYMMY BEPOUTHOCTEH 4YJAGHOB, IO BeAHUHHE
OOABUIKX pACCMATPHBAEMOTO, & BTOPOIl NOJOBHHON — B CYMMY BEPOATHO-
Crell YJIeHOB, MEHbIIHX pacCcMaTpHBaeMOro,

Ecan gamjad OTeJLHO B3fATag cay4dailHas BeJHYHHA, BXOAALAS B
pPAA  pacnpeledeHns, NOABAAETCHA TOJALKO OJHH pas, TO €€ BeposTHOCTh

1
P"F'
rAe f — YHCAO YAEHOB pajia (MHCAD HCnBTAHHN HaM JeT HabmoaeHnd).

Toraa obecneueHnoCIh 4aeHa pajda C NOPSAKOBLIM HOMepoM m (upH
PacnoOJ0MEeHUH B NOPAAKEe YOBIBaHHA YHCJAGHHHIX 3HaueHHl) Oynper

] = | ﬂ'ﬁ "'""15 .
Pu= i n Flon =l (23

Bupamenue (1.23) paer cratucTHueckyio o0eCnedeHHOCThH, npuiJaH-
AHANUWVIOCH K TEOPETHYECKON npu 60ALIIOM YUCAe ONHTOB. '

[Tpn npumeneHHH paja pacnpeaeneHus K o6paboTke AaHHbIX THAPO-
AOrHUecKkux wabawaednii (pacxoaos, yposHefi n T, M.), HMEIOWHX He6oIb-
O YHCJA0 CAY4aes HAH JeT Habaoaennil, 06ecneyeHHocTh TOro HAH HHOro
HHCASHHONO 3HAYEHHA XAPAKTEPHCTHKH CTOKA ONpeieasior no sMOHpHue-
cxtim opmyaaMm, corepxaluM nonpasky, npubAHKAIOILHE PesYALTAT K
TeoperHueckod obecneuennocTH. [lpumepom Taxoit QopMyan  ABAsETCH
copmyana A, K. Heborapera:

m— 03 :
pm =y H“"" gd x l{mr {]'24}
f210Uad BeJHUHAY 00ecneueHHOCTH B NMpOLEHTaX.

Hapaay ¢ dopmyaoi (1.24) wacro npumensierca Goaee npocras Gop-
myad, pexkomenayemas CHull-II-M-7—65 nas  makcuMaabHBX pac-
XOA0B:

m

Pimy = 7 X 100, (1.25)

IMnupHyeckne (opMyan AaloT owHOKY B OnpeaeneHnn obecneueH-
HOCTH TeM MeHbiie, ueM Goaplle YHCAO wyaenop psiaa. [lpuw srom pas no-
AyuenHa omnGkn Menee 1% HeoOXOAHMO HMETh PAJ € YHCAOM MACHOB
e menee H0—90,

Hecmorpa Ha npocTOTY SMIHPHUECKHX (DOPMYJ, IPH THAPOJOrHUECKHX
pacuerax 4aule NPHMEHSIOT CAOKHbLIe TEOPETHUECKHE BHIPAWKEHWs, OCHO-
BAHHBIE HA TAK HA3bIBAEMBIX MEOPEMUMECKUX KPUBHX pacnpedeaerus. ITo
AHKTYETCH JABYMSA OOCTOATEALCTBAMM,

Bo-nepphix, sMmnupHueckue QOpMyabl HEAbL3A SKCTPAnoJHpPOBaThH 3a
npeaens HabAOACHHBIX BEJHYMH, T.€. NO HHM HeAb3d ONpeneJnTh obe-
CHEYEHHOCTL pacxofoB OoJblue HaGJAIAEHHOTO MAKCHMYMa HJAH MEHbIle
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HA0MIOKEHHOTO MUHHMYMa, HOCKOALKY HEH3BECTEH NOPAAKOBEI HOMEp TAKUX
(HEHAOMOJCHHEIX) PACXOAOB B PAAY PACHPELEACHHS. DTO HCKAOUAST BOS-
MOMHOCTL MPHMEHEHHSI SMNHPHUECKHX GOPMYJ 15 ONpeneseHus pacuer-
HBIX MaKCHMAaAbHbLIX H MHHHMAJbHEIX PACXOA0B.

Bo-BTOpEIX, sMIUprUECKHE (DOPMYIH BBIPakKAI0T CTATHCTHYECK VIO 3aK0-
HOMEPHOCTL 3HAYEHHH THAPOJOrHYECKHX XapPaKTEPHCTHK 33 MMeowMics
MICPHOA THAPOJIOTHYECKHX HaOMI0AEHHH, PACCMATPHBAEMBIX KAK TPEPHIBHBIE
CAYHailHbie BEJHUHHLL, PACHPOCTPAHATL KOTOPYIO HA 0GOJEE JHTeABHBI
NEPHOJL HEKENATENLHO, NOCKOABKY 3HAUEHHA THAPOJOTHYECKHX XapakKre-
PHCTHK IP@BHALHEE PACCMATPHBATE KAK HENPEPHIBHLIE CAY YaHHBIE BEAHYHHEL,
NOATHHAIOIHCCH 3aKOHaM pacnpele/ieHHa HeNPEepPhIBHLIX CAYYARHLIX BeaH-
M.

A5t HETIPEPBIBHBIX CAYYAHHBIX BEJHUHH MOHATHE paja pacnpeaeneHnd
TEPAET CMBICA, TAK KaK YHCJAO 4Y4/JEHOB PAAa YBEJAHTHBAGTCHA /0 GECKOHeY-
HOCTH, @ BEPOATHOCTH OTACJLHOrO 4Y/€HA pPHAAA YMEHbIIACTCH IO HYJAS.
Onnaxo coeobpasHelfi MHOTOYIOALHHK pacupejieneHus A8 HENPepLBHELX
CAYYAHHBIX BEJIHYMH MOXKET ObITL NMOCTPOEH, €CAH BMECTO BEPOATHOCTH
OTACABHLIX SHAYCHHI CAYYaHHOH BeJAHYMHLI OTKJAAJLIBATL NPELe] OTHOLIe-
HASE BEPOATHOCTH MOSABJACHHA CAYYaiHON BEJIHUHHB (BADHAHTH) X B npeje-
AaX X M X+ Ax, KNPHPAWEHHIO €€ 3HAYCHHS Ax, npd 4 x -0, nasupae-
MLl RROMHOCMBIO BEPOAMHOCHL.

I'paduk, puipaxaowpil HIMEHOHHE IIOTHOCTH BEPOATHOCTH (V) B 3aBH-
CHMOCTH OT H3MEHCHHA 3HAYEHHII BADHAHTH X, HA3HLIBACTCH KPUBOH pacnpe-
deACHUR,

[TosichuM ynpouenno cym- 4§y
HOCTh 3TOH  KpPHBOH. Boabmem
Oeckoneunniit psan  cayuaiiupix
BEJHUHH, HANPHMEpP, CpeaHero-
AOBLIX PaCXOA0B BOAL 3a Gec- 1
KOHEYHBIH NPOMEXYTOK Bpeme- 5 -
HH, HENPEePLIBHO MEeHAIMHXCH
B TIPEAEJIAX OT Xyux MO Xmpa. Pa- 4 P
300b€M 3TOT PHJL NO 3HAYCHHAM
X Ha pPAL HHTEPBaJOB Ax;— i e
=X —X_, H OTMETHM 3TH HH-  Xmin i X
TEpBaibl Ha IIKa1e aObCUHCC |= =L A3

X
(puc. 4). Iloacuuraem xoauuect- T
BO 3HAYEHHH X B npepeaax I ~ i i

% =X > X, A KaKOro-anbo py. 4, Kpusas wWamenenus cpeannx ro- @
HHTePBaJa, MPHYEM B npouecce AOBBIX PACXONOB BOJMI,

MOACHETA Kamiaoe oOHApYIKEeH-

HOC B HHTEPBA/I¢ 3HAYEHHE X OTMETHM Ha rpaduKe TOUKOR, BHCTABAAEMOM B
MPOMEIKYTKE A X, ==X ~— X, . YCJIOBHMCH BHICTABAATH TOUKH TaK, YTOGI

B OAHO H TO K€ MEeCTO He nomnajano 6GoJgee OAHON TOYUKH. [Tpn ouens
GONBLIIOM UHCAE TOUKH 3afiMyT NMAOWLANL. 00pasyeMylo npAMOYTrOJAbHHKOM
V4 x (pHC. 4), KOTOpPasi M BLpasuT COGOR uHCAO CAYHAEB NOsABACHHSA CAY-
9aiHOT BEJTHUMHB B NPEAENdX NPHHATOLO HHTEpBaJa.

[Mponssens rakue ONEpanHH AAd BCEX HHTEPBANOB, NOJYYHM CTYIEH-
uarkil rpacuk, obuias naowann KOTOPOro EBhpasHT obulee BO3MOMKHOE
HHCJ0 CAVYAEB NOABJACHHA CAVUAHHON BEJAHUHHB X B MPEACNaX Xpay =
S X2 Xon.® : :

Oraowesne naowaan 1060r0 NPSIMOYTOALHHKA yv-Ax k o0wel nao-
Waan rpapHKa BeIPAZHT BEPOATHOCTHE NOABJAEHHH nepeMesnoi cayvuaftnod
BEJHUHHLL B NpELeNaX 3HAUEHHA X; W X,_ '

P
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[Tpu GeCKOHEMHOM YMEHBLIIEHHH BEJAHYHHBI HHTEPBaAos A x; (T. €. npu
Ax,—0; x,_, = x;) crynenuarsli rpa@uk npespallaercs B NJAaBHYI0 KpH-

B0 yv=f(x), npeacrapasomyio cobol xpusyio pacnpedeaenus (puc. ).

INepemennas opauHaTa 3TOH KPHBOMH }rz%!, BHIpAMAKIAA MJAOTHOCTb-
BEPOATHOCTH, ABAAETCH (QYHKUHEH aﬁryuema X W pacnodaaraercda B 006aa-
CTH €€ NOJOXKHTEeNLHBIX 3HA4YEeHHH. KpHBas pacnpenenenus obaapaer cae-
JAYIOUWHMH CBOHCTBAMH:

1) orpanuuenHas €0 H OCbI0 abCUMCC TJAOIAAL pPaBHA eJHHHIE
(wan 100%); '

2) mobofi aAeMeHT 3TOH NJOWAAH, BHIACJAEHHLIA B HANPABAEHHH OCH
opaHHaT (V), paseéH BEPOATHOCTH HOMABJEHHS NMEepeMeHHOH cayuafnof pe-

JAHYHHLL X B Dpejedaax or
fy X 10 X+ Ax;

3) BepOATHOCTEL MOfB-
JEHHA OTAEeJIbHBIX KOHK-
pPETHHIX 3HAYCHHH CJAyuah-
HOH BEJHYHHLL X paBHAa

.|_1

- HYJIO;
4) cymmapHasa  Be-
¢ POATHOCTL 3HAYEHHH CaY-

- YAHHOH BEJHYUHHB!, PABHEIX
Haw OoJabliie HEKOTOPOro-
0 Ty SAx X  3naveHHs X,, H30Opaxaet-
Cfi HacThio MJAOULAAM KpH-
BOH pacnpejle/eHHd B npe-
EEJE:{ Xmax H ':k:

@ Puc. 5. Kpupaa pacnpeaenenns,

fmax

P (%) = j' y-dx; (1.26)
Y

X 2> X

5) cyMMapHas BEPOATHOCTb 3HAYEHHA CAYYAHHOH BEJAHYHHE, PABHBLIX
HJH MEHLUINX HEKOTOPOTrO 3HAYEHHS X, H300pakaercd HacThbio NJIOLLAJH
KPHBO# pacnpeneneHuss B NpeAenax Xmjn H X

-
p{_ﬂ} e ‘[ }'dx;

“min
X< X;

(1.27)

EcaH MakCHMaALHHIE H MHHHMAJLHEE 3HAUEHHA CAYyYahHOH BEAHuH-~
HE GeCKOHEYHH (T. €. Xmax = +90; Xqip = — ©¢), TO KpHBag pacnpeje-
JeHHs1 HA3LBAETCA HEOTpPaHHYeHHOH ¢ JABYX CTOPOH, a eCJMH KOHeYHh!
(1. €. Xpax = + @, Xqin = + &), T0 orpannyennoi ¢ AByX cropoH. [1po-
MEKYTOUHOR NOJOKEHHE 3aHHMAIOT KPHBHle paclipeie]eHHs, OrpaHuveH-
HHE C OAHOHW CTOPOHBL (KpHBasg OrpaHH4Y€Ha CJeBa, €CAH KOHEYHO Hau-
MeHbllieée 3JHaueHHe EPI‘}’HEHTE, H OrpaHnvcHa cnpaBa, €CJAH KOHEYHO
Hauboapliee 3HaYEHHE),

Kpupas pacupejeienHs (KaK M pAA pacnpejleierHs) XapakrepHayer-
CH MATEMATHUECKHM OMXHAaHHEM, MOLO# W MeanaHo# (puc. 6).

Mamemamuneckoe 0JcudaGrue HENPepLBHON CAYUaliHOH BeJHYHHE
onpejeaseTcs Kak aGCuMcca LEHTPa TAMKECTH NAOLEAR KPHBOH pacnpele-
JACHHS, HA3LIBACMAs WENMPOM PACRPEOCACHUN:
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Fmax

J yx dx
“max
Xy = J:':: =j yx-dx, (1.28)
yedx Fmin
“miﬁ
Tmax h

I“.I:*.Ej- yX-dx — crathueckuit MOMENT nJouanu KPHBOR pacnpefencuun;

*min
Tmax

J. y-dx =10 — BeanunHa nAOWAH KPHBOH pacnpeieneHus,

. *min
Modoi nasmiBaetca amauenue aGCUMCCH, COOTBETCTBYIOILEC MAaKCH-
MAJBHOH NNOTHOCTH BEPOSTHOCTH (OP/AHHATAE Yoy HASKIBACTCH MOOAABHOL).
Pas/anualor MOAAALHEIE, TOAHMOAAABLHBIE, AHTHMOAANLHEE H HeMOLAJLHLE
KPHBEIE pacnpeieaeHus.

by

Prc, 6. OcuoBnble YMCAORHE XapaKTCPHCTHRH pacnpeicenns: @
Ilr.'r — aficuucca HENTPA THHECTH NAOWEAR  KPHDBOT PACHIPEATTEHASE [(MATEHATH=
HOCHUE OXMHAGHNE HAM WEHTD pacnpelescHun); x y o Moad {CoOTRETCTHYET
;-,Imu:l: # o5 MEAMAUR (COOTHETCTORYCT NOAOBHNE NAOWAAM Kpunoil picnpeaeae-
HHE}, F— p'ﬂAH:rf: SCHMMETPHE (pACCTONHEE MCIHANW OT NCHTRA pacnpegcacimg).

Meduanod naszupaeTcs 3Havenne abeUHCCH, NPH  KOTOPOM NAOULAILE
KPHBOH pacupefiesenns JNEAUTCA Ha ABE paBHBIC YacTH {cyMMapHne pe-
POATHOCTH BEAHUHH, OGONBIHX MEIHAHL HJH MEHLUINX €€, PABHM 0,5).
Pasunna Mexiy MaTeMaTHUeCKUM OXHAAHHEM H MEAHAHOH HA3H BACTCS
paduycox acummempuu r. Jlas KoAudecTBeHHol XapaKkTePHCTHKH pacnpe-
AENEHHA BEPOATHOCTEN HENpPepLIiBHLIX CAYYAHHLIX BEJTHYHH HCOAB3YETCH
PyHEHUA pACHpeOereRUS (UHMEZPAREHbE 3aKOK WIAN UHMEZPARLHAR
gyuryus pacnpedeserus). Oua BUPAKAEST B MATOMATHUCCKOR hopme
3ABHCHMOCTHL CYMMAapHOH BEPOSTHOCTH SHAYEHHI CAVUAAHON BEAHYHHLI
OoablIEe (HAH MEHBIIE) HEKOTOPOro YacTHOTO 3HAYCHHA X OF BOAMUHHL
3TOr0 3HAYEHHA (T. €. HHTErpa’a KpHROIl pacnpejenedHa, B3IATHA B Ha-
NPaBACHHH OT HAUOOJBUIHX MAN HAUMEHBLUWHX 3IHAYCHMI CAYUEHHMX Be-
JAHTHH).
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Teopust BeposTHOCTEH paccMaTpHBaeT (hYHKUKIO pacnpejeseHHs kKag
HEYOLIBAIOULYIO, 3HAUEHHS KOTOPOH YBEJIHUHBAIOTCA C VBEJIHUEHHEM apry -
MeHTa F(—o0) =0; F(4o0)=1. -

PaccmaTpuBaeMan B THADOJAOrHH OGECTIEUEHHOCTHL SIBASETCH yOnuIBal0-
wed QyHKUHEeR p(Xu) = 0; p(Xam) = 1. 7. €. 10TOJHAET hyHKuHIO pac-
NPEACACHHS A0 €HHUILI (3TO JIONOJHEHHE BHIPAXKAETCH B NPOLEHTAX):

Py = |1 — Fey]+100.

Hanboaee npoctThiM BHAOM (YHKIHHE pacnpeieeHus sBAsercs hyHK-
UHS, BBIDAXKAIOULAL HOPMAAbHONL 3AKOH pPACNPECEACHUA, WIAH 3AKOH
laycca, KOTOPHII 44CTO BCTPEYAETCS HA NPAKTHKE: €My MOAYHHAETCH pac-
MPEAC/NCHHE OUWHOOK HIMEPEHHH H K HEMY NPHOAHXKAIOTCA APYTHE 3aKO-
HEl PaCOpeAeaCHHS [PH YaCTO BCTPEYAKWMXCH THIHYHBIX YCAOBHAX. ITOT
3dKOH BHIDAKAET YCAOBHE, 4TO CpejpHee apupMeTHUeCKOoe psaaa 3HavYeHHl
HEHIOCPEACTBEHHBIX H3MEDPEHHI!, NPOH3BEAEHHBIX C OAHHAKOBOHR TOYHOCTHIO,
ABAAETCA HAHDOJNEE BEPOATHBIM 3HAUCHHEM H3MepsieMoil peanuuusl, Ero
dynKuua pacnpeieseHus UMEeT BHI:

' I o _ (x—m):
Fiyy = —— Y e = -dx. “29}
2 vy 5
[TpaueM NAOTHOCTH BEPOATHOCTH ONPEALAAETCS BblDaKEHHEM
X—m\a
T A (1.30)
S P | -

B suipasennax (1.29) (1.30) = — cpeanee xpajpaTHUeCKOE OTKAOHEHHE,
a m— MOJa KPHBOIL.
I ANCKPETHBIX NMEPEeMEeHHBIX CAYUANHLX BeJHYHH X;

Y N "
: ::L/?ﬂﬁf“,uﬁn
rie X, = % — MareMmaruye-

CKOE OxKHAa-
x © HHE (CpenHss
;-,§ a p upmernue-
CKasi BeJHYH-

_'// Ha) 4JALHOB
psa/a;

i

7 ~ e 0 reo z n— YHCJO YJIEHOB
pAaa.
B Puc, 7. Kpueas uu}:;:::x;lmm pacnpeje- KpuBas HOpMa/JLHOrO pac-

peaeaenus (puc. 7) HeorpaHH-
qeHa ¢ 06eHX CTOPOH (— oo < X < -} o0) W CHMMETPHUHA (M = X;).

B npakTHKe CTATHCTHYECKHX PAacHeTOB HdCTO NPHMEHACTCH K.zemtamn-
Ka 6eposmrocmeli, TOPH3OHTaAbHAA [IKaaa KOTOpol (LKaja BEPOSATHO-
cTeil) M3MEHAETCH TaK, YTO MOCTPOEHHAsA HA KJAETHATKE HHTErpajbHad
KpHBA# HOPMAJALHOIO pacmpeneneHHss NPeBpalldeTcid B NpAMYI0 JHHHIO.
BeprukaipHas WKaia KAETYATKH BEPOATHOCTEH, HA KOTOPOH OTKAaABIBAIOT
3HAUCHHS NEPEMEHHOi cayuafinofi peJAHYHHBl X, MOXET ObITh JHHEHHOMH
"HJH norapudMHYECcKON.

CTposi Ha KJAETHaTKe BEPOATHOCTE{l MHTErpaabHYI0 KPHBYIO psiia pac-
npeaeneHus HaGAIOACHHBIX CAy4aiiHHIX BeJHYHH [no abcuuccaM, BbYRC-
JAEHHbIM cOrsacHo poipaxenuto (1.23)|, no creneHn npuOJHMKEHHA STOH
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KPHBOH K TPAMONA MOMXHO YCTaAHOBHTH, HACKOJALKO HabAOAeHHLIE BeAHYH~
HEL YAOBJAETBOPAIOT 3aKOHY HOPMAJLHOIO pPacnpeaeseHus.

B THAPOJOTHH TNpH TOMOIH HOPMAJALHOTO 3aKOHA pACHpPEAeseHHS
ONPEACHAIOT BEPOATHBIE OLIHOKH, KOTOPHE MOTYT A4BATH PAcueTHl THApO-
JOFHYECKHX BEJHYHH CTATHCTHYECKHMH METO/aMH.

Hopmanbunii sakon pacnpeneaenns ABAAETCA YaCTHHIM BHIOM KpH-
BHIX PAaClpeiesenus aHraHickoro Maremaruka K. TMupcomna, npeanoxus-
HIEro caciyomee auddepeHunassHoe ypaBHEHHe TJI0THOCTH BEPOSITHO-
cTef:

1 dy x-+t+a
Y X T by F bkt Gpar {158
rae a, by, b, n b, — napamerpui.

Meunds YHCAO H XapakTep COueTaHHsi STHX NapaMeTpos (T. e. npuHH-
Mast A5t HEKOTOpHIX H3 HHX 3HAYEHHS PaBHBIE HYJI0), MOXKHO TOAY 4HTE-
12 pasauunbix THIOB KpHBHX pacnpeaencuus. HauGoree pacnpocrpanen-
HBIC H3 HHX TIpHBeLEHW B TabGa, 4.

TaGawna 4

OcHoBHbIE THNB KPHBBIX pacnpeaetenus Mupcona

Ypasuenne KpupoH pacnpene-| [poramenne Moaokenne |
i KPHBOH Crnumerpus sl |
e —_— —— ey
X\ 1, Xy 1% | Orpannyena ¢ He cummer- x=10
L r=1 (I ‘-“ﬂ_1 (1 L 00CHX CTOPOH  |pHYHa
I il B To e CHMMeTpHUIHA x =10
y=Yo\l—m P ¥
Wy . S0y D"PH’“%"E““ €l He cusmwmer- x=0
HI ¥ = (I -+ E) e JAHOH CTOPOHK pHIHA
A £ He ¢ - 14
= Azt — 7 arctg— € orpaHH To ke T s
AVl :""‘(] ! H’) £ # luena *= O
L : Orpaunvena c i S
] oy e o - A" —
V P=3xPe OaHOll cToponb P
o
VI [y=yvoa " (x—a)® To we 2 Xt q——{:::
 Hb. -
i He orpasu-
A ViI, |y = y,-& 2 qeHa CHMMETpHUHA x.=10

IIpakTHueckoe npHMEeHeHHe KpPHBHIX pacnpexeaenus [Inpcona rpeGyer
NPEABAPHTEABHOTO ONPENCCHHA MaPaMeTPOB, BXOMALMX B NPHHATHIL va-
CTHBIRE BHA Boipamends (1.32) u COOTBETCTBYIOLIHX 3aAaHHOMY CTATHCTH-
HECKOMY MmaTepnaay. Ilpu stom caMm THn kpuBofi pacnpeneacuus (onpe-
ACAAIOWNE YHCAO M XAPAKTEP NapaMeTpoB) o6hIYHO BEIOHPAETCH HA OCHORE
AMHTEALHOIO H MHOTOKPATHOIO CONOCTABJACHUSA pPE3yJbTATOB pacueroB ¢
HMEIOLLHMHCH CTATHCTHYECKIMN MaTepHasaMH, BhIPAaXAIOUHMHE TO HAH HHOE
ABACHNE, TakHe CONOCTaBJeHNs, NPOH3BELCHHbIE THAPOJOTaMH, NOKA32AH,
UTO pacupeacjeHne ruipoJoru4eckux BeAHYHH (pacxonos, yposueit) JAyy-
lie BCEero OnuchBaeTCs KpuBOH pacnpeneaenus Il Tumna, Mereopoaoru-
HECKHE ABACHHA (HAanpHMep, pacHpeieJeHHe MaKCHMAaALHLX CKOpOCTE
BETPa) XOPOUIO MOAMHHSIOTCA Pacnpefeaentio | Tuna.

3ajaBanch 3HAYEHHAMH TapaMETPOB JiAsl BLIGPAHHOrO THNA KPHBO
PACIPEACICHUA H CONMOCTABAAA 110Ny YdeMble KPHBLE C PiAOM pacnpeje-
ACHHS, TIOCTPOCHHBIM 1O PEsy/AbTATAM ONHTOB WAM HATYPAALHLIX HaOM0-
ACHHH, MOXHO BbIGpaTh B KaueCTBe PACHETHOI TY, KOTOpas B HAuAydiuef
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CTENeHH COOTBETCTBYET 3a1aHHOMY pady pacnpedeaenus. Onuako raxoh
NpHEM TPEOYeT MIHTEALHOIO H KPOHOTAHBOIO noadopa. [Mosromy B Teopnn
BEPOATHOCTER HAPAMETPH KPHBOIL PacuipeieNerHHs OnpeaeasioT Conocran-
AEHHEM HEKOTOPHIX CYMMapHLIX XapaKTepHCTHK KPUusol pacnpedesenus n
piijla pacnpeneacuun. B kauwecrse raxux XAPAKTEPHCTHK, 1O Npenaoxe-
uuio Il JI. YeGuiliera, BHGpann MOMeHTH IJIOULAIH KDHBOH pacnpegee-
HHH H psfa pacnpepencHusn.

Teopua pepostiruocrefi pacemarpusaer npa BH/JA MOMEHTOB:

1) navaasroe smomenme (v. e. MoMenTL OTHOCHTEJALHO Hadana Ko-
OPAMHAT):

a) das xkpueoll pacnpedesenusn:

max
= J xX™. v dx; (1.33)
*1nin
0) 0an pada pacnpedererusn:
fl
Moy =D 30 s (1.34)

=1

2) uewmpanbusie MOMENMB (T. €. MOMEHTB OTHOCHTEJALHO uenrTpa
PACOPEIECHHS; NNEPEHOC HAYala KOOPAHHAT B IEHTP pacnpeseneHHs Ha-
SHIBACTCH UECHMPUPOCAHUCM CAVIATHBY 8 AULUN )

a) dan rpueoit pacnpederenusn:

M J" (x — x,)™- y-dx: (1.35)
A min

0) danr pada pacnpedesenus:

My =N (5, — x,)np, (1.36)

i

B npusepeHHbX BHpaKeHHsX M — NOPAAOK (HAH HOMEp) MOMeHTa:
% W P; — 3HAYCHHSA JHCKPETHHIX NIEPEMPHHLIX BEAHUYHH H HX BEPOATHOCTEH,
06pas3vionx pai pacnpeieJenns; X, — MaTeMaTHYeCcKoe OKHlaune.

Havaasuuf n UEHTPAILHEE MOMEHTL! HYJAEBOTO NOPHKa PABHEI Me ¥ -
AY COOOH H BHPAaMKAOT MAOWLALL KPHBO pacnpeaeneHHs HaH CYMMADHY 1O
BEPOATHOCTL pijla pacnpeneacHus p = |:

':m-ﬂ:- i
L] ="
My=My=| ydx=Np =1
fmin reel

Hauaanuuit MoOMenT [IEPBOTO NOPAAKA AaeT MaTeMaTHUYECKOo OXMHAAHHE

“max

fl
M, = ! x-y-dx wan My =Y x,-p, = 1,
-I"min L
d UCHTPAJILHBA MOMEHT PaBes HYJO:
* max -":m ax -"I'nm:t
MT = Y (x —x,)-v-dx = j xy-dx — ‘ Xy-dx =x, — x5, = 0.
x min *min :’-'mln
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LlenTpaasuuit MomMent sroporo nopsaka ( BTOPOA UEHTpPanbHBIH MOMEHT)

Lmax

)
Mg = j (X — xg)*ey dxman M) = 2 (% — %)% p,
it i=l
HMEET HAUMEHLUIVIO BEAHYHHY H3 BCEX MOMEHTOB BTOPOrO MOPAAKA, Basi-
THX OTHOCHTE/JLHO APYFHX TOYEK, H XapakTe€PH3IYeT CTeneHh pas3GpocaH-
HOCTH pacnpefejeHHsl CAYHaiHON# BeJHYHHBI OTHOCHTEALHO €€ MATeMAaTH-
YECKOro omuaanna, OH Ha3b-
Baerca ducnepcueli (pacceusa- :
Hiem): ¥4

M; = D.
Hducnepcus  npeacrapaser

co0oii KBaapaT CpeAHero Keaj-
PaTHYECKOr0 OTKJAOHEHH:, T. €.

D _ Et,' -—
= . @ X
PAG 9= 1/2{:‘ — %) P i Puc. 8. Banaune tpervero momen- [ ]
Tpernit uenTpajbHBIE MO- Ta Ha XapaxkTep Kpumoii pacnpene-
MEHT (MOMEHT TPETHero Hopaj- AeHRA:
.ﬂ;a] / — KpHBAS C NOAOMMTEABHON SCHMMEeTpHEdH
< — KpPHBER C OTpHUATEABHOR ACHMMETpHEN,
'Tmll:l: . n
0 0
Mg :j (X — x0)*-yedx van M, =E{.r,,—.x,;.]3-pl-
Kigin =]

XAPAKTEPH3YET ACHMMETPHIO (HJH CKOLIEHHOCTH) PACHPEACACHHS OTHOCH-
TEALHO UEeHTpa pacnpenenenus (puc. 8).
Hergepruifl HeHTPaIbHE MOMEHT (MOMEHT YeTBEPTOro MOPsaKa)

Mﬂ = f (x — %) y-dx wim M = E (x; — x,)*- i
‘-rmln bl

ABAACTCH XAPAKTEPHCTHKOH KpPYTO-
- i CTH, T. €, OCTPOBEpPUWHHHOCTH HJH
NTOCKOBEPIWHHHOCTH KPHBO{ pacnpe-
LeJeHHs (puc. 9).

[lpu onpeneaesun apaMeTpos
TEOPETHYECKOH KPHBOH pacnpeneJe-
HHsA, TPHHATOH AJ5 BelpakenHs pacr-
peieaenus CTaTHCTHUECKOro MaTe pHa-
Ja MeTOJOM MOMEHTOB, BHITOJAHO
HCIOAL30BATE HE CaAMH MOMEHTH
(HMEIoUIHE pasMepHOCTD), a noJayyae-
MEIE H3 HHX OespasMepHble BeJHYMHEL,

® Puc 9 Banauwe uwerseproro mo-

MEHTa Ha BWA KPHBOi pacmpe- a) Kospduuuenr papuaunn Cy—
AeacHus: OTHOLIEHHE KOPDHA KBajipaTHOro M3
nma; 2 — IpeAsACHi H
BOALINX SisueRH SETHEDTOND MOMCN- UMEIOIETO - pasMepHoCTh KBaapata K
Ti; 8 — KpHBan pacnpeARACHMA NpH Ma- HAY4JBHOMY MOMEHTY NeEpBoOro nmo-
AWX SHAYCHHAT YETBEPTOLD MOMEHTA: A .
E = peauaunn secuecca, pAiKa

39



(1.37)

S g

6) Kosdpuuuenr ACHMMETPHH C, — OTHOUeHKe TPETLErO LeHTpan-
HOr0 MOMeHTa, HMelero Pa3aMepHOCTh Ky6Ga, Ko BTOPOMY UeHTPabHOM Y
MOMEHTY B cTenenn 9/,

g

4 a ]
1 ' -,/Ef_g ¥ V!g_,: (X — x)% py & -'// §; (X — x,p)2
M T 7 :

L]

fl Al
Mg ZEn B e
— =il
+= Ok = 7 e S (
(ME} E{xl_-ru}ﬂ‘F.JJ Cg .'I'.'“ I
li=l]

B) ducuece £, — orHowenue HETBEPTOr0 MOMEHTa K KBaapary prg-
POTO, H3 KOTOpPOro BuYHTaeTcy THCA0 TPH (Tak Kaxk aas HopMansHorg
I

1
pacmpejenenns —-— — 3);

(M2)"
M ; {-’f.t"'-fu]"'ﬁi Z (x; — Xp)t
=1 .E:I
B~ _ & i —3="—0 L3 (L3
( 2) ( E{";'_-rﬂiz‘ﬂi) o0
I3l

Bo Beex npusenenumx BHPAKEHHAX BEPOATHOCTL AMCKDPETHMX nepe-
MEHHBEIX CcayvafiHEIX BeaHuyuy X; NpPHHsATA Pi= 7, UTO cooTtsercreyer

CAYHAI0, KOPAA Kaxcioe 3HaueHHe X; HAOIIOMaeTCH  OfHk pas. Ilpn Goagp-
IIOM 00BEME CTATHCTHUECKOrD MaTepHana, uTo0s YIpocTHT BRIYHCACHHST,
PAL pacnpenenenuss pasGUsBaioT na HHTEDBAJKW M0 BEeAHYHREAM X, H s
KaXAOro HHTEpBajda ONpeneasior CPEAHIOI BeMHUMHY x, C BEPOSATHO-
CThIO pfz’:li, A€ f; YHCNO 3HAYeHuf; BEJIHYHHBL X; B npeaeaax HHTEpBA-
13. Tlpn stoM aas onpenesenus Co, Cs 1 E, BEpaycenne

i fi
> (-, — %)™ 3aMensior na i (% —x,)"-n,.
=1 i—]

Ias onpeneaenns NaPAMETPOB NPHHATONR KPHBO Pacnpenesenns nyeen
CAeyioumne ypasBHenus:

Tmax
X-yodx = x,; (1.40)
.""'mIn
Tmax
(¥ —x)y-dx <= C2. 2. (1.41)
“min
“max
(X —x,) yedx = C,.C3. 13 (1.42)
*min
*max
(* —x)' y-dx = (E, 4 3).CL. 28 (1.43)

Ymin
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KOTOPHLIE NOCJAE BHINOAHEHHS Onepaunii HHTETPHPOBAHHA Ja10T BO3MOMK=-
HOCTL BEIDaSHTH HX 3HauenHs uepes x,, C,, C, E.. Tlostomy, BbIYHCAHB
sHauenns x,, C,, C; u E_ nua pana pacnpeneneHus CTaTHCTHYECKOro Ma-
TEPHAAA 1O Bhlpamennsm (25, 26 u 27), aerko nocrpouts ero TEOPeTH-
YECKYI0 KPHBYIO pPacnpeieneHus.

. B wacrnoctu, aas ypasmennus KpHUBOW pacnpeneaenus [Tupcoua [I]
THIIA, NOMYYAaE€MOrO HHTETPHPOBAHHEM CJAEAYIOEr0 YACTHOIO BHJA ypaB-

Henua (1.32) (npu b, = —%; by = — %—; b=d =0):
body - TX
Y @ T hEE (49
[Mapamerpu 1 u d;, MOXHO onpereanTs 1o BHIPA KEHHAM
. 5 ‘
4—CYH.C
d T_( Et:'ﬁ.} 2 (1.46)
Monansnan ke opaumnata sroi KPHBOH
rl-p"’"'l
Al b e ) (147)

rac

I°(p~+ 1) — unrerpan dfaepa BTOPOTO poja.

Hupdepenunarprnoe ypasuenne (1.44) mowuO noayuurh, pacnpoct-
patsisi OHHOMHANLHBEI 3aKOH pacnpenesenus (1.19) na caywuait HENpepLIB-
HEIX CAYYaHHBIX BeAHuHH. [lostomy KpHBYIO pacnpepenenus [lupcona
Il Tuna "ame HA3LIBAIOT OUHOMUAADHOL KPUBOWL PACHPeOCACHIAZ W CUn-
TAT TEOPETHYECKH HauboJAee 060CHOBAHHOIL.

BHHOMHAILHAR KpHBas paclpesleIeHHs IUHPOKO NPHMEHeTCs B npak-
THKE THAPOJOTHYECKHX pacuetoB. OHa OTAHYAETCH OT JAPYTHX THIIOB KpH-
BEIX pacnpenenenHs Hauboablueli npocrotoii n OOWLEL0CTY THOCTLIO B
PacueTax, a MOCTPOGHHHIC C €€ IOMOLLLIO TEOPETHUECKHE KPHBHIE ofec-
NEHEHHOCTH XOPOLIO COBNAfAIOT C SMIHPHYECKHM pacnpeaeseHneM Haryp-
HBEIX FHAPOJOrHYECKHX BEJAHUHH,

PYHKLUHS DACTPeNleaeHHs 3Tl KPHBOH NNPH PacnoNOKeHHH KOOPAHHAT
B HAuaje KPHBOH MMEET BHIPajKeHHe:

[
a el 8
F(x) = T%’j Yy (1.48)
X
4 M} , n 2
rje o= Tﬁ% e i%: [(2) =I et e FaMMa-(pyHKIUHA HJAH HHTe-
3

il
'paa Jijepa BTOporo popa (npuuem z2=B.x).
Iockoarky B BHpaxenue (1.48) Bxoaur raMMa-QyHKUNA, OHHOMHAAL-
HOC pacnpejpejieHHe HashBaloT TaAKKe 2amma-pacnpedesenuem.
Pocrep, Bupakas 06ECHEUEHHOCTL B NPOUEHTAX, a napaMerpel (yHk-
LW pacnpepenenns uepes GespasMmepusie KoshdHLUENTH C, u C,, npu-
BN €€ K BHLY:;

- I—x.n.
pme (e 22
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OTKYA4:

S —To__ D {ﬂ;f{y]

Xy " Ce;
HAH p
x=x (1 F¢,- D). (1.49)

Jas onpepenenus sHavennii Gyukinn @, =D (p; C,) docrep co-
CTABHA CHEeUHATLHYIO Tabaniy, YTOUHEHHVIO H Aonoanenuyio C, H. Prio-
KHHBIM (TaGJa. 5).

Kpome kpuBeiX pacnpeneaenus [Tupcoua, HMEIOTCA KPHBLIE pacnpeje-
JCHHA IIBEJCKOro maremaruka Lllapase, BLLAAWOWHXCH COBETCKHX FHAPO-
N0TOB KpHIUKOro # MeHkeas u Ap.

Bce sTH KpHBHE COAEPKAT TO HJAH HHOE YHCAO napaMerpos, naas
ONPEACICHHA 3HAYEHHA KOTOPHLIX HCMOJAB3YETCS METO] MOMEHTOB M BLi-
TeKaioue 3 nero kosppuunentn C,, Csu £, KOTOPHE MOXKHO paccma-
TPUBATHE KaKk YHHBEpCadh-
Hhl€ XapaKTEPHCTHKH KpPH-
BBIX pacnpejie/eHHs.

[Ipr BRINOAHEHHH IHi-
POMOrHYECKHX  pACYETOR,
KpOME 3aKOHOB pachpeje-
JACHHS CJAYYAHHEIX BeJIH-
YHH, OOJLIIOH HpakTHYE-
CKHH HHTEpec npencrapas-
10T 3aBHCHMOCTH MEM 1y
CHCTEMaMH CAYHaHHHX Be-
o JHYHH, H3yYaeMHEe che-
X HHAJLHLIM PpasjenoM Teo-
PHH BEPOATHOCTEH — meo-
puei koppeasyuu.

@®  Puc. 10, 3asucumocts wmemay cayuaiinbiMe ne- :
: PEMEHHBIMI BEAHYNHAMU: OTH 3aBHCHMOCTH OT-

A — 0oAOCE BOAMOWHIME  SHANCHN ¥: b — anuug  cpegunx /Y AI0TCH or ﬂﬁHlIHHx
anaten, gﬁy HKEUOHAALHOX  3Q61-
cumocmen, nojipasyme-
BAIOIHX HECTKYIO CBA3L MEK/Y 3aBHCHMBIMH BeJAHYHHAMH. OHH #BATIOTCS
Gosee OGIMM THIOM 3aBHCHMOCTEl (BEPOATHOCTHON 3aBHCHMOCTHI), M03-
BOJIAIOIEH, 3HAA 3HAYEHHS X, YKA3aTh TOJABLKO 3aKOH pacnpeireneHus 3a-
BHCHILEH OT HEE BEJAHYHHLL ¥ M BEpPOATHLIE NPeAE/Ibl HIMEHEeHHS NOCaAe/ -
HEll NPH JaHHOM KOHKDETHOM 3HAYeHHH x). llosromy pepoaTHoCTHas
SABHCHMOCTE MEHAY ABYMS NePEMEHHLME NPeAcTaBaAgeT coboil HEKOTOPYIO
noN0CY (06JaCTh TOUEK), NPHYEM KAKAOMY 3HAYEHHIO AGCIHCCH X COOT-
BETCTBYET GECKOHEYHOE UHCAO SHAYCHHA VY B npepenax y., + e, rae
Vep — HEKOTOPHIE CPEJAHHE 3HAUCHHSH: e, — IpPeAeabHLI® OTKJOHERHS V¥ OT
cpeanero snauenda (puc. 10). Yem MmeHbe peaHuanna €,, TeM Yxe mno-
JA0Ca H 00JblIE ,TEecHOTA® CBu3M.

DYHKUHOHANBHLE  3aBHCHMOCTH  §BASIIOTCS NpeAeabLHBIM CAydaem
BEPOATHOCTHLIX,

Teopus xoppeasyun, nayaaouias BEPOATHOCTHLIE 3aBHCHMOCTH MEXAY
CHCTEMAMH C/1y HaHHBIX BEAHUHH (HA3BIBACMLIC KOPPEAULORHI ML CERAIAMU),
3AHHMAeTCH:

) OTHICKAHMEM MaTeMaTHYECKON 3aBHCHMOCTH:

}":f{*xl; X3 aen -‘fu}!r

Haubosee GAM3KO COOTBETCTBYIOULE AAHHOMY (aKTHYECKOMY MaTepHaay;
6) onpenenenneM BEPOATHOCTH npeanosaraeMoil  KoppeasLHOHHOMN
CBf3H;
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B) ONpeieJeHHEM BEepOfATHON OWHOKH B BLIMHCJACHHAX Yy NO Hafjien-
HOMY YPaBHEHHIO.

Maremariueckass saBucHMmoOcTh ¥ = f(X;; X ... .. X,) HasuBaercy
VPaBHEHHEM DPErpecCHu MNEepEeMEeHHOH Yy Ha MEePEMEHHBIE X,; X ... ... X,.
DYHKUHOHAALHOE BHIpAXKEHHE JIAsi 3TON0 YypaBHEHHSI OOLIYHO BHIGHPAIOT
B Ka)/JOM KOHKPETHOM CJAYyYa8e Ha OCHOBaHHH HCCACAOBAHHA 3alavH HJH
ABJMEHHA 1O cyuectsy, Tak, HAUPHMEpP, B CAYHAe KOPPEAAUHH MEM1y
JABYMsl NEPEMEHHBIMH, HaKJAaJAuBag Ha Tpa@HUK TOYKH COOTBETCTBYIOULHX
3HAYEHHIT Yy M X, MOXKHO HAMETHTbL KPHBYIO, HauGoJee yAauyHO HPOXOJLs-
WY MEXAY 3THMH TOUYKaMu, W nmonodpark JAAf Hee ypaBHenHe. Jlaa Bui-
Gopa ypaBHeHHs perpeccHd MOxeT ObTh HCNOJAL30BaHA TaKxke PU3HuecKasn
3dKOHOMEPHOCTEL ABJEHHS HAM cOO0Opa:KeHHs pasMepHOCTH. |

Teopusa koppeasiunM B OCHOBHOM JaeT MeTOML OIpeeaeHHs napa-
METPOB BLIOPAHHOTO YPAaBHEHHS PErpecCHH, OCHOBOR KOTOPHIX ABAAETCH
Memod HauMmenbuwux Keadpamos. T1o YHCAY CBA3YEMBIX BEJAMUHH pa3aH-
HAI0T KOPPEJSALHOHHYIO CBA3h MEXLY ABYMSA NepeMeHHbIMH H CBA3h MEMLY
HECKOJLKHMH (Tpemsa u Ooablie) nepeMeHnbiMu. [lo xapakrepy xke (hyuk-
LHH, BLIpa)ajoulel ypaBHEHHS PErpeccHH, KOPPeadiHOHHYIO CBA3L pPaa-
ACAAIOT HA JHHEHHYI0 (npaMas JUHHA NPH ABYX NEePeMEHHLIX, MAOCKOCTh
B CAYyuae Tpex MepPeMEeHHLIX) H KPHBOJAHHEHHVIO.

[lpocrefiuli BHA JHHEHHOA CBH3H — yPaBHEHHE NPAMOI perpeccHu
MEMAY JABYMSI NepeMeHHBIMU:

y=ax+b. (1.50)

B TeopHH KOPpEJAlUMH [O0Ka3LiBaeTcs, 4TO 9Td NpaMas JA0JMKHA TIpo-
n

n
EII EJ"E
XOAUTb Yepes TOUKY € KOOPAHHATAMH Xo = ——— H Yy =——0.  TIpei-

CTABAMOHMMH  MaTeMardueckoe oxuianue (cpenHeapHpMeTHUECKOE)
CBA3YEMBIX 7L BEJHYHH X; M Y.
[lostomy  ypaBHeHHE npAMOHN
PErpECcCHH MOMHO HanMcaTh B

| )

BHJIE:
\
____________ £ Y — Yo =Py (X — X,), (1.51)
__'rl_ ‘‘‘‘‘‘ % k
0 o M e LYY g (KK, FAE py, = @ — YII0BO# k03(hhu-
| IHEHT NpaMOA (Taurenc yraa
54 Y L €e HAKAOHA K OCH X), Ha3biBae-

MBIt Koaghduyuenmont pezpec-
cuu y Ha x. |
| o Hanecem narpadmuxk caazye-
oy : 11k MBIE TOUKH C KOOPJHHATAMH X,
=7 © W M, ONPENEJHB 3HAYCHUA X, W
Vo, OVIEM nOBOpPauYHBaTL NPH-
®  Puc. 11. Pacuernan cxema k onpexesenmo MY PETPECCHH  BOKPYI' TOYKH
KOSpPHIHEHTA perpeccHn Xgy Vo AO MONOKEHHS, NPH KO-
Pyetd =y — ¥ TOPOM CyMMa KBajpaToB pac-
CTOSTHHH NPAMOH OT HaTYPHLIX

TOYEK MO HANpaBA€HHIO OCH OpAHHAT Oyaer naumensief (puc. 11).

MareMaTH4YeCcKH 3TO BHIPA3HTCH YCJAOBHEM:

d 2 (yi—yP
Ed F.}rx Pem Dt {1.52]
rjpe y — OpPAHHATH TNPAMOH PErPeCcCHH, COOTBETCTBYIOLULHE 3HAYCHHAM
a0CHHCCH X =X, T, €.

y= Yot Py (% — xp).
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CaproBaTeALHO:

T

f
.IE (Vi —y) = ?- [Vi— ¥ — Py (X — Xo)]2 =

= 2100 = 90)* =205 (3 — Yo) (01— %) + 8}, (%, — %0)?] =

i |
_.1

.-?—I( yﬂ}E_EPy.rEIFE }'L:I}{"".I'_x{l ;%I Xy _'_"'TEI'

Torna:
I
ﬂ'lE (yi—y) n ¥
dfyy = E(}U—Fﬂ]{-’ﬁ—xﬂ] [—2,”24[_::1—_:&}2 — 0.
OTkyna:

/]
D (¥i— Yo — xo)
Prr= = : (1.53)
M — xp)

Y PaBHEHHE PErpeccHH MOXHO HANHCATh TAKKE B BHJE:
X — Xo = pry (¥ — Y0), (1.54)

TAE Pyy — YIVIOBOH KOS(DHUHEHT (TAHMEHC YrJaa HaKJIOHA NPAMOI perpec-
CHU K OCH Op/AMHAT), Ha3LIBAE-
MBI KO3@uyuenmonm pezpec-
cuw x Ha y.

Uro6u onpepeantsh sHaue-
HHE .y, TOBEPHEM NIPIMYIO per-
PECCHH BOKPYI TOYEK Xo, Vp AO
TaKOro MOJMOMEHHS, NPH KOTO-
POM CYMMa KBajpaToB paccros-
HHIl NPAMOM OT HATYPHBIX TOUEK
B HanpaeJeHHH ocH abcuuce 6y-
JAET HauMeHbweR (puc. 12).

Torpa us ycaosus:

ﬂ'E (x;— x)3 X
: :
=il
dpyx Pue, 12, Pacuernan cxema K onpere- @
JEHH IO m::-atprpuuueu-ra perpeccun
Pyxi 0= X3 =—2

Z=Zp* Py (Vo)

I
I
I
I
I
I
|

&
>

TAK KakK

n

T " fi
.12 (X — x)* = ;I (% — x)* — 2 Px:,rElJ (X — X%o)(¥; — ¥o) + PL? (¥: — Yo)%,
NOJAY YHM:

i
(5 — %) (¥; — o)
P..I_? = l n l {1'55}
;ﬂ't—‘}'uja




Ilponseesenne mnoaydennnix snavenui KOS uiinentoB perpeccui

Oyner: s
n
[2 (v — Yo )(x; — xg) J
F;}f'F'y.r ey

2: (1 — 1) : (¥i — yo)®

Kak M3BECTHO, B Cayuae GyHKUAOHALLHON 3 BHCHMOCTH
Yy=Yo=a(x—x,),

1
-":_'Iu':'"&“{y'_'l’ﬂ}l

T. €. NPOH3BE/CHHE YIVIOBHIX KOS(HLHEHTOB pasHo 1,
Tak kaxk npoussenenue KO3((pHUHENTOR perpeccun ne PaBHO EAHRHUE,
TO NPAMBIC DErPECCHH, BHIDAXKACMBIE YDPaBHEOHHsMU:

| 5%, Y=V =Py (%= x3);
X —Xo = pey (¥ — Vo),

HE COBHAxaiT W, npoxoas wuepes
| ORHY H TY e TOUKY (g V), oOpa-
_E;:amtg 2 3YIOT MEX1y COGOfi HEKOTOPHi yroa
' ol 4 (puc. 13), seauuuna KOTOPOro Tem
Goaslie, wuem SHAYHTEABHE® WPOH3-
BCIEHHE Py -p., OTAMYAETCA OT enu-
HAUB (IpH py.-p., +— =1 obe npsi-
- MLIE CJAHBAlOTCH B OAHY M cBsi3L
U A npeepamaercs p byuxkunonansnyio).
@ Puc. 13. lpamsie PErpeccEn ¥ Ha f.’JIE,ﬂ;ﬂBaTE.EhHD, BEJIHYHHA T11pO-
EHE HAYDDH pye=pry# L yspenenun PysePry ONPEREAAGT Tec-
HOTY CBAsH. OJAHAKO B TEOPHH KOp-
PEJALHH B KavyeCTBE MEepul TeCHOTHI CBA3H IPHHEMEETCH TaK Ha3bBAEMbiil
Koagpuyuenm roppeasnuu:

+ 1.

L1
o T

id
; 0 — wa)(x; — Xo)

: E S5 (1.56)
],/ 2 (= 3 (11— yo)?

PHYIEM CBH3L CHUHTAETCA JOCTATOMHO TECHOM, 6CAu F = 0,5. Koapdunnen-

Thi pErpeccHs MOTYT OBITh BHPaXkeHHI UEPE3 KOs pHuHenT KOppeasIHM
caenyounum obpasom:

= ]/Py.r'P:jr —

o ]
p”::rﬂ-%; Pav=r E“;E* (1.57).
rae gy =y ¥ (¥, — y,)*: % =¥ 3 (% — X,)F — cpennne KBAJApaTHYECKHE
OTKJOHEHHS CBA3YEMBIX BeJHYHH Yy B X; OT CpeAHHX 3HaYeHuii.

B teopun coppeasuun AOKa3bLIBACTCH, UTO BEpPOATHHIE OWHGKH K03(h-
buunenta koppeasunn 1 KOs(pHuHEHTa perpeccHHu. cauras pacnpene-
JACHHE CAYUYANHBIX BEAHYHH OAHIKHM K HODMAJILHOMY 3aKORY pacnpeje-
JACHHA, MOTYT ONpEAeJATHCH 1O hopmyaam:

Ey (r) = 0,674 ‘—‘%.‘f (1.58)
c | —r2
By (pye) = 0674 2 )/ I=2 (1.59)
rae n— gHcao CBHB}'EHHI BEJAHYHH X HJH Wi
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YpaBHeHHE npsiMOil PETPECCHH C VYeTOM OWHGKH Gyner:

Y= Yo+ pyx (X — %) £ 0,6740,y/1 —r2. (1.60)
YCAOBHEM HAJEKHOCTH CBH3H NPHHAMAETCH YCAOBHE OAHHAKOBBIX
SHAKOB NPEIC/LHLIX 3HAYCHHH KOIMPPHUHEHTOB KOPPENAUMH Fyax M Fmins
ONPEACAAECMIX, HCXOA H3 NpeleJbHOH OWHGKH, PAaBHOM UETHIPEXKpAT-
HOH BepOATHOMH.
B cayuae r > 0 3t0 vcaosue paer

Fmax =r +4E,(r) > 0;
Fmin =r —4E,(r) >0,

OTKYAA:
r>074(/n+ 1,82 —yn). (1.61)

Jlunefinasn KOppeasnHst MEKAY TPeMsi NEPEeMEHHBIMH Vy, X, U X, Bhipa-
KACTCA YpaBHEHHEM

V= @y - QX + s X, (1.62)

KO3(MPHUHEHTH KOTOPOTD ONPeAeNsioTcs N0 METOAY HAMMEeHLINHX KBail-
PaToOB H3 YCJAOBHA

2 [¥; — (@ + a,x,, + @y Xy;)|* = min.
Ilpu sToM Mepod TecHOTH CBA3H ABASCTCH KOIGPUyuenm 080LHOG

KOPpeAyLL
rz i .\"2. — P ET .
R= ‘/ 5 Ml r;‘ LA : (1.63)

Fia

PA€ Ty Foa M Fyg — KOIPOULUHEHTE. KOPPEASUHH MEXKAY ¥ H X3 V H Xy
Xy H X;, BHUHCAsEMBlE 1O BhIpamenHio (1.36) aan anueinoi ceasn Mexay
VKA3aHHLIMH TTapaMH [epeMeHHbIX,

Jlunefnas xoppeasuus fipn GOJLUIOM YHCAE NEPEMEHHBLIX HOCHT emie
GoJiee cAOKHLII Xapakrep.

Pelwenre sanaun opH NOMOILH KPHBOJAHHE{HOM KOpPpeasllHH BKJIO-
uaeT: a) moabop HaHGOJAEe NMOAXOAAILCIO YPaBHEHHS PErpeccHu u G) Bhi-
HHCJICHHe napaMeTpoB 3Toro YPdBHCHHA METOJAOM HaHMEeHbLIHX KBajipa-
TOB (HHOIJA NPHMEHSIeTCs H METOJ MOMEeHTOB). -

BHJL ypaBHenMsl pErpeccHH [OJKEH BHITEKaTh H3 CaMOll CYWHOCTH
3aBHCHMOCTH MEMXLY HNEPEMEHHBIMH, IDHUEM THI YPABHEHHS HaCTO JErKo
YCTAHOBHThL 10 PACHONOKEHHIO TOUYEK, HAHECEHHLIX HA NPIMOYTOJIBLHYIO
CETKY KOOpPAHHAT. BO MHOTHX CAyuasnX KPHBYIO YpasHenus ¥ = f(x) MoxHo
npeofpasosaTh B NPAMYIO, €CAH OTKJAJILIBATE 1O OCAM KOOPJAMHAT BMEC-
TO X H Y HekoTopble QyHkuud (Hanpumep, Ig x u Ig y); npu stom ypo6HO
NoAB30BATHCA Jorapudmuueckoi Gymaroit.

Boablioe pacnpocTpaHeHHe NOAYUHIO BHPAXKECHHE YPABHEHHS perpec-
cuu B opme napaboan:

Y =@+ ax+ apx*+ ... L4, x,. (1.64)
3HaueHHe NapaMeTpoB ONPELLJSIOT H3 YCAOBHA

2‘ (}'I — ly — WA — ﬂgxi R e EFX‘? ]-‘ = min,

Geps NPOH3BOAHLIE JEBOH HACTH NO OT/AEABHEIM NapaMerpaM H NpHpaBHH-
Bdd HX K HYJAIO.

Haauuue xpUBOAMHERHON CBA3H NPOBEPAIOT NPH NOMOLLH KOPpeas-
HUOKKOZ0 OMHOWERUR, BLIPAKAIOWETO MEPY TECHOTH CBA3H MEMAY JBYMS
NEPEMEHHBIMH IIDH HEJAHHEHHOH 3aBHCHMOCTH MEMIYy HHMH.
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KoppeAsiuMonHoe OTHOUIEHHE ONPEAE]sior no BBIPAXK €HHIO

./- a'y\?
p},: V 1—(?), “55}
¥
rae oy — CpeiHee KBaApaTHYECKOE OTKJIOHEHHE SMIMPHUYECKHX TOUEK OT

NPUHATON (DYHKUHOHATLHOH KPHBOH CBA3H;

g, — CPE/IHEE KBaJpaTHUECKOE OTKJAOHEHHE YJAEHOB psja OT cpeaue-
apu(pMeTHIECKOH BEJAHMHHBL

KoppeAsiiHOHHOE OTHOUIEHHE OTIHYACTCA O1 koadduuHenTa Koppe-
JSALHHE TEM, 4TO AJf JA4HHOH COBOKYNHOCTH 3HAYEeHHT X H ¥y ero 3Hauie-
HHE 3aBHCHT OT BHJA MNPHHATOMH KOPPE/AALHOHHOT KPHBOH, a Takxe OT
TOrO, KaKasi M3 PACCMATPHBAEMHIX NEPEMEHHBIX NPHHIATA 3a He3aBHCHMY 0.
[TosTOMYy €ro OGLIYHO OTJIHYAIOT HHACKCAMH [p, — KOppPEJASAUHOHHOE OTHO-
L menHe B caydae y = f(x); p,— B Cay-
4 YR - uae x = f(y)].

CpaA3b CUHTAETCA JIOKA3aHHOMH, ec-
JdH [.l:}ﬂ

Boobuie p > (r), npuuem BeJAHYHHA
~ ¢ =p® — r® HasBIBAETCA Kpumepuem -
YemHOoCmu.

B HHXEHepHHX TIUApPOJOrHYECKHX
pacuerax HaubGoaee pacnpoCTPaHeHbl JH-
HefiHEe KOPPeadlHOHHBIEC CBA3H (raaB-
HeiM OGpasoM JIHHEHHAs KOppEaslH#
MEWKLY ABYMS MEPEMEHHBIMH). JTH CBi-
- 94 HCNOJBL3YIOTCA s [MPOTHO3HBIX

g pacueToB (HAMpUMEp, A/ ONpeAeACHHs
® Puc. 14, Tpaunup HaxexHOH " BEpPOATHHIX PacxonoB BOAL B pexe
CBA3H YDABHEHHH pPerpeccuir JeTOM, 3Hasg  3anacel cHera B TO-

] —I—wig ypasnewns y=p, . F+6;  Pax), a TakKe JJad [POJJCHHH pAAOB
0=Y5—Pyx - *ol; HAOJIOACHHBIX CPEAHETOAOBEIX pacxo-

H—Ii— pam ypapienns X=p ., yf-c3

e JIOB N0 JaHHbM 60J€e JIIHHHOrO paia
o txy 70

METEOPOAOTHYECKHX  HabJoJeHuii 34
ocajlkaMH B OacceilHe paccMaTpHBAEMOH PEKH.

KoppeasiuHOHHBIE CBSI3H MPHUMEHSIOT I YCTAHOBACHHI 3dBHCHMOCTH
TOALKO MEXKAY BEJTMUAHAMH, HMEIOLMMH ONPEACNEHHYIO MPHUHHHYIO CBASL
(nanpuMep, pacxojbl pPEeKH H OCAJLKH B faccefine sTOH PEKH, pacXoibl
ABYX pek, GacceiiHbl KOTOPbIX HAXOAATCH B OAHHAKOBHIX KJAHMATHYECKHX
ycaoBuax). [Ipy 9TOM NOJAYUYEHHBIE YPABHEHHH PErPECCHH CYHTAWOTCA J10-
CTATOMHO HANEMHBIMH TOABLKO B Npejesax rpaHull Tex HaTypPHBIX TOHEK,
Ha OCHOBE KOTOPHIX 3TH YPaBHEHHs COCTaBJieHbl (puC. 14). Ixcrpanons-
1lMA ypaBHEHHI PErpeccHH 3a TPaHHIbl 3THX TOUEK MOKCT JAaBaTh CyLie-
CTBEHHBIE NOrpPelHOCTH,




be b windewy

FNABA Il

KIMMATHYECKME ®AKTOPHI CTOKA

§ 5.
KPYFOBOPOT BOMb! HA 3EMHOM LLUAPE
M 3HAYEHME HNMMATHYECHMX ®AKTOPOB

B OEPA3OBAHMH CTOKA

HKuakuil peynoii CTOK—o0/Ha H3 COCTABIAIIUMX KPYFrOBOPOTa HEnpe-
PBIBHOA 3AMKHYTOH UMPKYASIHH BOALI HA 3€MHOM luape. Mcnapsasce ¢ no-
BEPXHOCTH MupoBoro oxkeaHa, BOJAHBIX OGBEKTOB CYUIH W NOYBHI, Naph
BOABRI MOCTYNAIOT B aTMOCEpy H, OXJAXKAAfACh B BEPXHHX CJAOAX, BHINA-
JAI0T HA NOBEPXHOCTL OKEAaHa H CYLIM B BHAE ocaakos, Tak cosepuiaeTcs
BAarooomen Memay ruapochepoii m armochepoii. O6wee KOAHYECTBO
BOALI, HCNAPAIOWEHCH C NMOBEPXHOCTH OKEaHa H CYILUH 34 roj, COCTABAAET
OKONO 472 ThiC. KM', B TOM YHCJAE C NOBEPXHOCTH okeana 407 Thic. wamd
(86%) u cymu—65 Thic. kM (14%). OcaakoB Ha MOBEPXHOCTh OKeaHa
Boinaaaer 370 teic. x#® (na 37 TeIC. KM MEHBWE), a HA TNOBEPXHOCTH
cywn—102 tue, ku® (na 37 THe. xkM® 60JBIIE) HCNAPAIOILETOCH ¢ HHX KO-
AHYECTBA BOJAL. 3JTa pasHHUa npejcrapiaser cobol o6beM roaoBoOro CTOKa
PEeK, HOCPEACTBOM KOTOPOro H30OLITOK BJAACH, BHLNaldloleld Ha Cylue,
BOSBpawaeTcs B MHPOBOH OKeaH.

SAMKHYTHI HHPKYAAUHOHHBIR NTPOLECe, COCTOALLHI H3 UMKAOB: 1) Hena-
PEeHHE C NOBEPXHOCTH OKEAHOB; 2) NEepeHoC BAarn Ha cyiuly (MaTepHk);
3) BHINAJEHHE OCAAKOB HA MOBEPXHOCTH CYWH H 4) CTeKAaHHe BhINABUIKX
OCafAKOB MO pycaaM pex o0paTHO B OK€daH —MNOJAYYHA HA3BAHHE 004bW020,
WJAH @HEWLHE20 Kpy2080pOMa 8006 HQ 3eMHOM wape. KpoMe Toro, co-
BEPIIAIOTCA Ma/bifi OKEAHHYECKHH H BHYTPHMATePHKOBHI KPYrOBOPOTH,
COCTOALLHE M3 ABYX UMK/AOB: HCnapeHue W ocagxd. Hapaay ¢ nepenocom
BJIaTH BO3AYIIHHIMH TEYEHHSIMH C OKEdHAa HA CVINY YAacTHYHO HAGA0/8eT-
ci oOpaTHHR nepeHoc ee ¢ cylM Ha oxead. ITosToMy HabBITOK OCajiKOB
Haj HCMAPEHHEM Ha cylue, o0pa3yiouinii PeYyHOH CTOK, ABAAETCH Pe3yib-
TATOM B3aHMHOro oOMeHa arMoc(epHoil BAarof MeXAy OKeaHaMH W KOH-
THHeHTaMH. TakHuMm 00pasoM, KPYroBOpOT BOAH HA 3E€MHOM LIape — OYeHb
CAOXKHHIH npounecc (puc. 15), B xoropoM yuacrByer 472 Thic. #M® BOAL B
ron, wam okoao 0,02% ee asanmacoB. Tak kak B atMocepe COAEPKHTCH
12,3 Thic. xaM® BOAK, TO B TEUEHHE roja KPYroBopoT NOBTOPsETCA 38 pas,
CPeHss NpoAO/IKHTENLHOCTE OfHOro Kpyra 9,6 cyrok,

KpyroBopor BOJLI Ha 3€MHOM 11aPe BbPAXKAOT YPABHEHHAMH BOJA-
HOFO Oanauca: -

Zu"’Xu+ ¥
Zoe X 7 (2.1)
Zﬂ"l_zc"—"xﬂj‘l_‘]fm

rne £, H Z.— o0beMBl BOJBI, HCnapsiowelcs 3a roj C NOBEPXHOCTH
OKeaHa H Cylluu;
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X, 1 X.— 06beMbl BOALI, BhINAAAIOUIEH 3@ TO/L HA MOBEPXHOCTH OKea-
Ha H CYIIH;
V' — 00p€M KHAKOTO CTOKAa PEK 3a IO,

Peunoit ctok oOpasyercs H3 OCAAKOB, IPHHECEHHHX H3BHE (TAK HA3LI-
BAEMBIX QO6eKMUBHHX), A TAKIKE H3 MECTHBIX OCAAKOB, BbHIIAJGIOUHX
3a cUeT MECTHOIrO HCIapEeHHH.

Ornowenne o6med CYMMHE OCAaJIKOB K KOJHYECTBY OCAJKOB BHEUIHErO
(a1BEKTHBHOTO) TIPOHCXOXKACHANA HASLIBACTCH KOIPPUUUCHMOM 84G20000-
poma. Jlaa Esponeiickoit Teppuropun CCCP on cocrapager 1,13, a aas
Cpenneit Asuu—oxoao 1,10.

— S it LE A : __"_ — - m— —
/ e P R s = R o — —
e e i e
/;} - - £ Cknoy
3 oxeany |
{yy Mdaporosmo cpu (11 11 1111
L 2 ,." 7 e
] i ! T § i Beccmauwos ofsacms
A e
b — N Lwo peynod gosuriv
L I TN
e “_—H.j-?fﬁ.
Oxéaw _~ = ¢
el el
] Pic. 15, Cxema Kpyropopota BOAW B OpHpOAE:
1 — ucnapenne © NORCPXROCTH OKeana; 2 — OCAAKH HA NODEPXHOCTH OKC3Na; J — OCAAKH HA NO-
BEPRHOCTH cyinn; 4 — HCNApenHe © NOBEPXHOCTH CYUN; == NOBEPXHOCTHEY B NOASEMHEBWA  CTOK
B peKy; § — petuHoil CTOK B OKeal {GeccTonmoe Mope); 7 — NOA3CMHNIT CTOR © Okeal [DECCTOu-

noe Mop