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B cOopruke ony6iuKoBanm. HayuHbie paboTH u3 OGMAcTIEL
THPOJIOTHH, THAPOJOIHYECKHX MPOTHO30B, OKEAHOJOTHH H MeTeo--
POJIOTHH, BLIIOJHEHHHE TNPO(heccopCKO-NPenoaaBaTeJbCKAM KOJ-
JIEKTHBOM JIEHHHIPAZCKOTO T'HAPOMETEOPONOrHUECKOrO0 HHCTHTYTA..

B nayunslXx paforax -OTpaxKeHO [ajJbHefiliee pelieHHe BO-
POCOB, CBA3AHHHIX € YUYETOM H PETYNMPOBAHMEM DEUHOrO CTOKA,
KPaTKOCPOYHBLIM IpPOrHO30M BCKPBLITHS pPeK, paHOHMpOBAHHEM M.
Knaccubukanel Mopeidl H OKEaHOB, a T4KXE BONPOCOB TEMJIO—
o0MeHa ¢ TNOACTHJAANOMEH MHOBePXHOCTBIO. .

C6opHuk paccauTaH Ha HAyYHBIX pPaGOTHHKOB H CHEUHa-
JMCTOB-HHXKEHEPOB, paboTaIIKHX B OGJaCTH THADPOJOTHH U Me-—
TEOPOJIOTHH.

OTpercTBeHHb PEeNaKTOD o
nou. /1. H. Moposos



HPHHILHHL] PAMOHI/IPOBAHHH 14 KJ]ACCHCDPIKAIIHPI
MOPEM H OGKEAHOB

ZZ. b. Kapeauwn |
. I

Bonpoc 00 OCHOBHBIX NPHHUUNAX H3YYEHHS pexﬂma u maccmpnxaunn
MOpeH NpeAcTaB/sieT MHTepeC KaK B NPUKJIAJHOM OTHOIIEHHM (B -NPaKTHKE
HAYYHO-ONEPATHBHBIX MOPCKHMX HCCJAEHOBaHUI), Tak # B yueOHO-MeTOjHue:
CKOM (TIpH IIOATOTOBKE CIELHAJIHCTOB - OKeaHOJOTOB B BHICIIMX YYeGHHIX
saBefieHUsiX). B wacTHOCTH, TIOCTPOEHHE Kypca, NOCBSILIEHHOTO ONHCaHHIO
pexkuMa Mopeil ¢ 3aBeplHAlOLIEN0 MOAIOTOBKY HHIKEHEPOB-OKeaHOJNOTOB
B THAPOMETEODOJIOTHYECKMX MHCTHTYTaxX M reorpatdor-okeanorpa¢os B
YHHBEDCHTETaX, BO MHOTOM 3aBHCHT OT npnn'unnnanbﬂoro . TOJIKOBAHUA
3TOTO BOIIpOCA. .

Hmxenep-oxeaHoJoT MMeeT RO C KOHKPETHBIMH pacqe'raMH BbIBOILaMPI
HH(OPMAaUHAMH H IPOTHO3aMH, HEOGXOMMMBIMH JJiS HapPOAHOIO XO03sHCTBA:
Briro 6b1 HeBepHO AyMaTh, uTO 3Ta paboTa MOXKET COBEPINAThCS C IOMOILBIO
CTAHI2PTHBIX METONOB ¥ TpueMoB. B Kaxacm reorpaduueckoM pafione
CYLIECTBYIOT ' CBOH Clelld(pUYecKUe «Y3JIOBHIE® XapakTEePUCTHKU, KOTOPHIE .
“BBIHYKJAIOT paboTy NO H3YYEHHIO H. OCBOGHHIO 3THX palioHOB 'CTPOHMTE B
COOTBETCTBHH € HX OCOOCHHOCTAMH. DTOT Ke NPHHIMI HDMMeHI/IM U K MOp-
CKHUM BOLOEMaM, :

- Mopst ‘SIBVISIIOTCSL UaCTSIMU OKEAHOB, HX PEXUM TeCHO voB;re,a.H C PEKUMOM
okeanos. [TosToMy u3yuenue Mopell JOIXKHO NPOXOAHThL NMAPa/JIENBHO € H3Y-
YyeHHueM peXHuMa okeaHoB. MCkiIoueHHe H3 HEPasPLIBHON CBA3H C OKEaHAMH
IPECTABJISAIOT JUIb JBa BHYTPEHHHX MOps-osepa — Kacnuiickoe u -Apadb-
CKOE, HO M B OTHOLUEHHH HX MOXKHO 06Hapy}KHTb cllenbl OKeaHW4eCKuX BO3-
nefictufi, ecau o0paTUTBCS K APEBHEH Te0/IOTHYecKOH MCTOPHH H K nponc-
XOXIEHHIO Psifa BHZOB OPraHM3MOB, OOHTAIOMIMX B HHMX cefyac.

Hayka o MOpsix B Hefa/leKOM NPOLLIOM TIO3BOJISJIA OOHAPYXHBAThH oT-
leJIbHbIE YePTH PeXKUM& H TOAMeYaTh BHEWIHIOI CBA3b MeIy HUMH. B Ha-
cTosillee BPEMs oHA yXe MOXKET OObSICHHTb CYLIHOCTh MHOTHMX SBJEHHHE B MO-
psiX, I0Ka3aTh OGIIHOCTh MX ¥ BHYTDEHHIOIO CBSI3b, 3aKOHOMEDHOCTH IPOIEC-
COB B HMX NPOTMBOpPEUMBOCTH (TIpaBia, He BO Bcex pafioHax MupoBoro oxea-
Ha). B pesyJibTare H3MEHHIOCh W CaMo MOHATHE O mnpo.nomqecxom pexm-»
Me" Mopen.

.B nepuon nepsoro o3HaKOMJIEHHS C BOAOeMaMH HepelKo NPH ONHCAHHH
pexMMa BOLOEMa yLOBJIETBOPSWIMCh CPEIHHMH HJIH NpeobJafaloluMy “Xa-
PAKTEPHCTHKAMH TAaKUX 3JIEMEHTOB, KaK TEUeHWs, TeMrneparypa u COIEHOCTD
BROZBI, NPHJIMBHE, CPOKM YCTAHOBJIGHHA M HCUE3HOBEHHMS JIEASHOTO IIOKPOBa.
TIpumepHO 1O TAKOMY ONHCATENbHOMY IPHHIMIY uHallle BCEro CTPOMIHCH
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oKeanorpaduueckie paboTBl U TUAPOJOTHUECKME OUYEPKH JIOLHM xonma XIX
u Havasa XX BB. B Hamle Bpems Takoe onmcaHue pexumMa Mopell crajio He-
YAOBJETBOPUTETBHEIM. ‘

I'mpponoruyeckuit PEXKHM — KOMIUICKC - sIBJICHHH 1 nponeCCOB IPOHCXO"
JIIIKMX B BOAHBEIX Maccax, B UX B3aUMOJEHCTBHH ¢ aTMOCQepofi M Cylled, u
XapakTepUsYIHX OCHOBHbIE 4ePTH JaHHOTO Bojgoema. PexuMm Mopsi — 510
XapakTepHCTHKa erc B 1IeJOM, BKJIOYAs MCTOPUIO M HBIHEIIHee COCTOSIHHE
KOMIJIEKCA 3JIEMEHTOB, a TaKxkKe OIHCaHHe CYUIECTBA SIBJEHHH M 3aKOHOMEp-
HOCTeH NyTeM PACKPEITHS BHYTPEHHHX CBf3eH 3/JeMEHTOB M. CBs3efl X C Ipy-
THMH, BHEHIHMMH, 3JEeMEHTAMH H SBJICHHSMH.

CJ’Ie,U.OBaTEJIbHO MOAXOA K ONPENEJNEHHIO PERUMA LOMKeH OBITh KOM-
IJIEKCHBIM. PexxuM CKJIaabBaeTCd W3 MHOMOOGDA3HBIX HPOSIBJECHHH NesiTeb-
HOCTH OKC4HOB M MOPEH INOJ BO3AefiCTBHEM CAMBIX DAa3JHYHLIX (PAKTOPOB.

K BasKHeHIINM U3 HMX OTHOCSTCS: MOPQOJOrHUeCKHe XapaKTEPHCTHKH BOJLOe-

MOB M IOJOXEHHe HX Ha ILIaHeTe, I'eOJIOTHUECKHE MPOLECcCH, AefiCTBHE KoC-
MHYeCKHX (DAKTOPOB (BpaLleHHe IUIAHETHl, JElCTBHE COJIHEYHOTO IPUTSIKE-
HAS W pajualuu, NefiCTBHEe JYHHOTO npm;{meﬂnﬁ) neficTBue aTMochepHBIX
NpOIEeCcCOB M KJAuMAaTta (3TO — BaKHeHIIMe (DAKTOPHl NEDHOIHUYECKHX U He-
TIEDHONMYECKUX HAMEHEHHH pexuMa), JesiTeJBHOCTh pPeK, BIAMSHHE CyIIH,
JesITeJIBHOCTD JIEJHUKOB, B3aUMOJSHCTBHE CO CMeXHBIME BOJOeMaMu, MeH-
cTBre GHOJOTHYECKUX U XUMHUYIECKHX (aKTOpOB.

Poss xaxmoro ¥3 HUX He DaBHOIRHHA H, Majo TOro, OHa pastqHa B
pasJuuHBIX BOJOeMax. 3ajaua HCC/IeHOBaTelsl — BCKPHITb 3TH  PAa3JIHuMS,
YTOGEl OIEHUTHL TJIABHBIE pexXUMO0Opasyomue (axTophl B uccienoBaHusx

. TAKOTO DOJA Hesb3si 3aCBIBATh ¢ MPOTHBOPEUHBOCTH (PAKTOPOB, H3 KOTOPHIX

Y

CKIAJ(bIBACTCS PEXKUM. XapakTepH3Ys PEXKUM, CACIYer HMeTh B BHIAY H3MeH-
YUBOCTL €ro. DJIEeMEHTHl pexuMa u (akTophl, BosjeficTByiOnHe HAa (HOpPMH-
poBaHHe €ro, MEHSIOTCS BO BpeMeHH M B mpocrpanctse, CJemoBaTeqbHo, He-
00X0AMMO OPTaHH30BATh HAGJIOLCHUE 83 STHMU H3MEHYHBEIMH (DaKTOPaMH
TaK, 4yToOBl MMETb BO3MOXKHOCTh BO-BPEMSI YJIOBHUTb M3MEHEHHS pEeXuUMAa U
TIOHHTh IIPHYUHY ITHX HU3MEHeHHH. DTy CJOXHYIO 3aja4y MOXKHO paspemnurh
¢ TIOMOWIBIO aHaJHu3a NpedeJbHbIX, SKCTPEeMHEBIX YCJIOBI/II/I, IIoKasa aMILJINTY/Abl
apJgeHufl, 0ObSICHEHMS] BHYTDPEHHHX B3aMMOCBS3eH M InpuuumH KoJebanui H,
HaKkoHell, MyTeM MOKa3a HEKOTOPBIX THIMUHLIX XapaKTEePHCTHK pexHMa, Io-
BUMas TOJ NOCAeIHUMH THIMYHEIE MOMEHTEI paSBeprIBaHHH mporecca B
€ro CEe30HHOM HJIH MHOTOJIETHEM XOJE.

"B nocaenHee BpeMsi BCe Yallle ¥ LIHPE B NPAKTHKY OKeaHOJOTHH BXOJAT
XapaKTepUCTHKH THIIOB BOMHBIX MAacC, THIHUHBIE TIOJIOXKEHHS OTHEJNBHLIX SJe-
MEHTOB' PelKHuMa MJIH KOMIUIeKCa TAKUX SJEeMEeHTOB (THI UMPKYJALHH BOX,
THIN JINOBUTOCTH, THII' TEMIEPaTYPHBEIX ToJel, Tum KojgeGaHUH yPOBHS
7 1. .). Tako# npuem ynobeH u NpelcTaBsieTcsl BIOJHe 3aKOHHBIM, OxHa-
KO cltefiyer €pdsy 3Ke OTMETHTh, YTO OH MMEET ONACHOCTb OKasaTbest Meradu-
8MYECKHM, eC/]Id TPeBPaTHTCS B caMoleJb. PackilagpBaHie THIPOJIOTH-
YeCKUX 3JeMEeHTOB TIO CHCTeMaM-THIIaM B KauyecTBe KOHEUHOH ILeMH HCCJe-
,r[OBaHH;{——M'eTacbnsmecxoe sansTHe. THIBE He SBJSIOTCS IIOCTOSTHHBIMH H
yCTOHqHBHMn Onu Q)opMprzomﬂ H pacmagaloTcs, OAMH THI TEPEeXOIUT
B Apyro. e

Tun — He sacTHIBIIAS XapaKTePUCTHKA BojoeMa, a 3aKOHOMepPHO cdop-
MHUDOBaBIIASCA BpeMeHHAS OCOOCHHOCTh HW3MEHSIOIIMXCSH THAPOJOTHYECKHX
CBOHCTB BoJOeMa. 3HAUMT, JOAT HCCJELOBATEJNs, H3Yy4YaloMero PeKHUM BOLOE-
Ma, HCIIOJb30BATh THILl JHUINE KAK CPEACTBO OXapaKTePH3OBaTh COCTOSHUE
BOJOEMA B TOT HJIM MHOH MOMEHT HENpPePHIBHOTO H3MEHEHWs, NPOaHaJH3HpO-
BaThb IIPOLECCH, TIPHBOASAIME K (OPMHDOBAHMIO B MOpe MAHHLEIX OcoGeH-
HocTed pexuma.
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" Taxkast TpakTOBKa DeXUMa W THIIOB PeXKHMa I[I03BOJMIA IIMPE HCTOJb-
30BaTh UX H B [POTHOCTHUECKHX HCCHACNOBAHHUSX, CTABSIIUX CBOEH = IEJbIo
IIPeACKa3bIBATh COCTOSIHHE TOFO WJIM HHOI'O PUIPOJOTHUECKOTO 3SJAEMEHTA..
Craso fCHO, YTO INPOTHOCTHUECKHE HCCASNOBAHUS NOJKHBI GHITH TIPUBSA3AHBL
K KOHKPETHBIM BOZOEMAaM, OCHOBBHIBATBLCS HA PEaJbHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS THAPOJOTHUECKOTO PeXMMa B €ro B3aUMOJeHCTBHH C- Pas/IHYHbIMA
(hakTopaMu u JaBaTh XapakTepHCTHKYy OyAymiero He Boobuie, a Ha KakoH-To
OTIpeJle/IeHHEI MOMEHT BDEMEHH HJIH MOMeHT (DOPMHUDOBAHUS THIIA.

- TlonbiTku yitTu ot peaanon 06CTAaHOBKH B CTOPOHY UHCTO <«TEOPETHUE
CKUX» U eIMHBIX JJIs BCeX PaHoHOB MeTOJOB B TAaKOTO POJA - HCCTIeN0BANUAX
ob6pedensl Ha IIPOBAaJ. :
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Benen sa BBISBI€HHEM OCHOBHBIX UePT CXOACTBA M PA3IHUUS MOPCKHX
BOJOEMOB MOSBHJIACh BO3MOMKHOCTH BHECTH B Dsifie CIyuaeB B HCTODHUECKH
cKJaajbiBaolieecs reorpaduueckoe ngenenue uyacTell oxeaHoB (Du3MUECKOe
©oBOCHOBaHNe, a IPaHMIBl MEXIy BOJOSMaMH MPOBOAHTH He MO YCJIOBHBIM, a
IO . @CTECTBEHHEIM reorpa(pnqecxnw JIMHUSIM, PasfeJslionM 30HBEl C Pasjiuy-
HBIMH UePTaMu PeRuMa.

Kopoue rosopsi, HosIBUJIach BO3MOXKHOCTb M CTpeMJIeHPIe IPOU3BECTH
maccmbuxaumo MOPCKHX BOA0eMOB. Hamo6HOCTH B Takol - KiaaccuhuKaluy,
DefCTBUTeNbHO, Ha3pesia XoTa Obl NMOTOMY, YTO IO NojpaspeseHuio Mexnay-
HapOIHOTO rHﬂ;porpa(pnquKoro O10po HacuuThiBaeTcsi GoJiee 60, a mo moapas-
fenenuro Mopckoro atmaca (CCCP, 1950 r.) 80 wmopell m IpHpaBHEHHBIX X
HEM BOI0eMOB (CJIEIyeT OTMETHTb, YTO B PSiIe CIyuaeB 3a MODCKHMH BOLOE-
. MaMu HCTODHYECKH CJOXUWIKCh Ha3BaHWs SAJIHBOB WX NPOJHBOB, XOTH IO
CYTH OHH SIBJSIOTCA TAKHMM Ke YACTSIMU OKeaHOB, KaK U COGCTBEHHO MOPS.
Mu PeKoMeHJlyeM PacCMaTPUBATL UX B KaueCcTBe MODeH)

Ilpn Taxofi macce 0OBEKTOB COBEPIIEHHO HEOOXOILMMO K.H&-C‘C‘I/I(bHIH/IpOf
BaTh HX II0 KAKHM-TO I'PYNNaM B COOTBETCTBUM C XaPaKTEPHBIMH MPHPOIHEI-
| MH yepraMmu. DTo 00Jeruyso Obl H3yUeHHe HX, TAK KaK TO3BOJHJIO GH IIep-
BOE€ 3HAKOMCTBO HAUWHATH C Kakoro-an6o oO0beKTa, XapakTepHOIo VIS Kax-.
1OH IpYyNNE, He 3aHMMAasACh AeTa/]bHbIM OIMCAHMEM DeKHMa BCEeX MOpei.

TonwTky Kaaccu@uUUpPOBaTh OKeaHBl M MOPS NPEANPHHUMANUCL C Ce-
pemuper XIX B, T. €. ¢ TOTO BpeMeiH, KaK CTaJd TPOU3BOJUTHLCS IIEPBHIA
oGobmenus (pusnko-reorpapuueckux ocobennocreii Muposoro oxeana. U ¢
TOTO K& BPEeMeHH BOSHHK BOIIPOC O TOM, CKOJBKO CJIEAyeT CUATATh OKeaHoB
Ha 3eMHOM ILIape.

Ecin He BHI3BIBAJIo COMHEHHs CYIECTBOBaHHE AmaHTquCKoro Wapmii-
ckoro u THXOro OKeaHoB, TO BONPOC O IPAHHLAX H BBIIEJNEHHH CeBepHoro
JlepoButoro (Apkruueckoro) um IOxuoro Jlemosuroro (AHTapKTHUECKOTO)
OKEaHOB OKa3aJCsi CIIOPHBIM.

B 1845 r. Komuccus B Jlommone mpuusiia u PeKoOMeH0BaNa pasrpaHu-
yeHHe MuUpPOBOTO OKeaHa II0 acTPOHOMHUECKHM IIPM3HaKaM (TIpejJ/IoKeHHe
®Jepre), a UMEHHO — TI0 TPOIMKAM M IO TOJSPHBIM KPYraM. Taxum obpa-
30M, BOSHHKJH cilepywolwe 10 pafioHoB mo 5 GoJblIMM OKeaHaM: CeBepHas
yacTb ATJIAHTHUECKOTO OKeaHa, TPOIMuecKas 4acTb ATJIaHTHYECKOTO OKeaHa,
I03KHAas gacTh ATJIAHTHYECKOrO okeaHa, CeBepHas JacTb TuXOro okeaHa, Tpo-
nuueckas yacTb THXOro okeama, IOXKHasi 4acTh THXOTro oKeaHa, TPOIHUeCKas
yacTe Wupuiickoro oKeaHa, "l0xkHas uacth MHauiickoro oxeana, CeBepHBLH
JlenoBuThiil okean, AHTapKTHUeCKUH OKeaH, PasrpaHuueHye Tpex OKeaHOB B
I03KHOM IIOJNYIIAPHH, TAe OHH CJAMBAJHCh (IOXKHee MaTepukOB), OHLIO IIPo-
¥3BeleHO IIo ~ MePHIAMaHaM IOXKHBIX  MBICOB  AdpHKH, AMepHKH "
Tacmanuy.



Tompasgenenne No TPONHKAM He [IPUBHIOCH, TAK KaK OHO He OBLIO
TIOAKPEIIeHo PeaJbHBIMy (PU3HKO-TeorpadUuecKuMHU YCAOBUSAMH: JIMHHH TPO-
[IMYECKHX KPYroB He SBJSIOTCS IDAHMIAMH KaKUX-THOO 30H WM KAKHX-JIHGO
[IPOTIECCOB B BOBAYIUHOH 000/0YKe, B BOXHOH cpefie u Ha cyie. Ilposenenue
[PAHML, OKeaHoB TO MepuJMaHaM .IOKHEIX MBICOB = MATEPUKOB COXPaHHJIOCH
no cux mop. HecMOTps Ha CBOW YCJAOBHOCTB, OHO B PAAE MeCT- COBIAZAeT C
eCTECTBEHHBIME MOPGhONOTHISCKUMH TIPH3HAKAMH.

Brocnencrsun, B koulie XIX u mauane XX BB, 6bii HDE,HJIO}KEHI:I Japy-
FHe CHCTeMH KJjaccuukamuu. Beero ux HACYHTHIBACTCS OKOIIO ,U,@CHTI/I Yuo-
MSAHEM HEKOTOPHI® H3 HUX.

A. . Boeifikos (1895) cumran nenecoob6pasHbiM Pasge/NuTh BOAHbLIE TIPO-
CTpPAuCTBA Ha TPH OKeaHa H YeTHIpe THIA MOpeH — CpeauseMHEle, OCTPOBHEIE,
nepexoJHble U OKpamHHHe (BKJIOUas PAJ 3aJHBOB), IPHUEM B OCHOBY JeJie
HusL Mope#l TOJOXKHA CTeNeHb CBA3AHHOCTH WX C OKeaHaMu ¥ BOAOCOOMEH.

ITo A. Y. BoelikoBy, K cpemussMHBIM MopsaM oTHocsTcs: CpemusemHoe
¢ Yepuniv, Kpacroe, TTepcunckuit sanus, Banruiickoe. .

K ocrposumM: Asmarcko-ABcrpanuiickoe (IOxkno-Kurafickoe, $IBckoe,
Cyay, Llene6ec, Banna, Apadypa, sanus Kapnenrapusa), Mexcukanckuil 3a-
sinB, KapauGekoe, sSlmonckoe, OxorcKoe.

K nepexomgueiM: CeBepHblii Jlenosuteill oxead, SaJIPIB. CB JlaBpeHTHS,
Bepuuroso, Bocrouno-Kurafickoe.

K oxpaunupiM: saausn Kanubpopuuficku, Oyupu, Anenckuii, Denrann-
ckul, bBuckafickoe mope, Apasufickoe, Anrmufickui kanan, Hemenkoe Mmope.

Ilo mpennoxenuto A. 3ymana (1899, 1911), MupoBo# oxkean AeJUTCs HA
NHPKYMKOKTHHEHTAJBHLIE YACTH, KOTOPHIE OKPYXKAT CYIIY, a.CaMH JHllb B
MaJIol Mepe IOJBePraloTCs MaTePUKOBLIM BO3ACHCTBHAM, U Ha HHTEDKOHTH-
HeHTAJbHLIE YaCTH, KOTOPHIE PACIONCKEHB MeXKJy MAaTepHKaMy U HUCIBITHI-
BAIOT CHJIbHOE BJIHSHHE CO CTODOHBI MOCJENHHX.

A. 3ynag orMedaer D OTKPHITHIX OKEAHHYECKHX 6GaccefHOB: ApKTHueckoe
Mope, Ariantuueckuil okeaH, Mmmubickuii okean, Beaurui (Tuxuit) okean,
AnrapxTHyeckoe MOpE H, KDOMe TODO, COSIHHEHHEE ¢ HUMM IMIeCTHAALATH
TPUIATOUHLIX MOpeH, COCTABJIAIONINX B 00lIeH ciaoxuoctu 6,4 Y% mromany
Muposoro okeana (I'yasomop sanuB, Jlamanm u Wpaanackoe mope, Heme-
xoe (Cesepuoe) -Mope, Danrufickoe mope, Cpenmsemuoe Mope, 3asus Cs.
JlaBpenTusi, AmepuKaHcKoe cpenuseMHoe Mope, Kpacmoe mope, Ilepcumackuit
‘sajuB, Apmamanckoe Mope, ABcrpanuficko-AsHarckoe Mope, BocTounorKi-
Tafickoe mope, SImoHCKoe Mope, OXOTcxoe mope, bepunroso mope, Kamudop-
rufickuil 3anus).

B cBoo. ouepennb, IpUAATOUHBIE MOPs LEISTCS Ha BHyTpeHume (coemu-
HeHHbIE C OCHOBHBIM GacceflHOM y3KHM IPOXOJOM) W OTTDaHHYeHHEIE OCTPO-
BamMu (COeAvHeHHBIe ¢ OCHOBHEIM Gaccelfimom GoJiée Inpoxo). Cpean mocaen-
HUX cJegyer ocoGo OTMETHTb NPOXONHEIE MODPS, COSAMHSIONINE JBa OKeaHa
(nanpumep, Bepuuroso unu Ascrpanuificko-Asnarckoe).’

Kprommens (1907) mpemnoxui kiaaccHOMKALUIO MOpeH Mo CJeryio-
muM IpusHakaMm: 1) mo mostoxeHuio, 2) mo Beawwude, 3) no ¢opme, 4) mo
CTENeHMN COJIEHOCTH BOJBL, D) IO tpopMe JBUKEHUS BOZX (HpHJII/IBbI TeYeHHA) ,
6) 1O TPOHCXOXKAEHHIO.,

PyKoBOACTBYSICb 3TUMH TNpH3HAKAMH, OH BBAEIWI: a) TPH OKeaHa:
6) psiA NpHAATOYHBIX MopeH ¢ moJpasieneHweM MX Ha CpeluseMHBIe MOPS
(¢ HeckoMbKEME 6GoJiee MEJNKHMH JCCHUSIMH Ha MeXMATePHKOBLIC, HaIPH-
Mep ApKTHyeckoe, BHYTPHMATePHKOBEIE, HHTPECCHOHHBEIE, Hanpumep Dastuii-
ckoe, I'ynsonoBo, mpoBaspHBle uau cOpocoBbie, Hampumep KpacHoe) m Ha
KpaeBble Mopsi (C HECKOJIbKMME 60/iee MeJKUMH JeJEeHHSIMH); B) - MOPCKUE
3aJUBLl C TOIpasjeseHneM Ha cOpOCOBBIe, CTylmeHuaThle, MHTPECCHOHUEIE;
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T) MODCKHE IPOJHBBEl C IOZpasieenieM Ha c6pocosble aposnoxmme HH-

TPECCHOHHLIE.

Taxum o6pasoM, 3aech r,tpeo6J1aﬂaJm 3JIeMEHTHI Mop(hoJoTuyecKue, CBs-
2aHHBIE C TeOJOrHYECKHM IMPOMCXOXKIEHHEM BOJOEMOB, a HEe ¢ PeaJIbHBIMK
-« 0COOCHHOCTSIMU PeXKHMa. '

B Aursmun n CIIA no npensioxenuto Méppest wacro ynorpeGasiercs je-

JleHHe MOpeH HA OTKphITHle (TJyGOKOBOAHEIE YaCTH OTKPHITOTO OKeaHa) U
npuGpeExHbe (MeJIKOBOAHBIE MODPS MAaTepUKOBOR OTMENH M MaTePHKOBOrO
‘CKJIOH) ., DTO JlesieHne CIMIIKOM OfHle ¥ HEesCHO JUlsi TMyGOKHX MOpefl BHYT-
PeHHero (CpemuseMHOrO THNA).

IO. H_IO‘KaJIbCKI/II/I [9, 10] mpumuman cienyouiee aeJeHHe MHpOBOPO
OKeaHa:

OKeaHbI—TDH (Arnantuueckult, Wnnuitcku#, Tuxull, npudem ceBep '

toil rpamutef Tuxoro okeaHa sBJISETCS -TIOJISPHEIEL leyr)

Morps:

1) Cpenusemsrie, ofmas mIoOMAaAb KOTOPEIX cocrasiser 9% or mioma-
Iu Muposoro okeana: a) CeBepHoe mosisiproe Mope (MOps ApPKTUKH, BXOAS-
aMe B cocTap ATJIAHTHYECKOro cKeaua); 6) AMepukaHCKoe Cpefyu3eMHOs MO-
pe (KapauGckoe, Mexcikauckuii 3aus); B) PoManckoe cpenuseMHoe Mope

(EBpornefickoe Co BCeMy YacTsMH, BKIOuas Uepuoe u Azosckoe); r) Asuar-
CKOE CDeJHseMHOe MOpe (Mops SOHD;CKOI‘O apxmnenara); n) I'pynna MaJbix
- CPeIU3CMHBIX Mope# (BaJITHHCKoe [ynsonos sanus, Kpacrnoe mope, Ilepcus-
CKHUU 3a/uB).

2) OxpaupHble MOpS, OTASJAIONMECs OT OKEaHOB ‘O'C'I‘DOBaMI/I U Ioay-
OCTpOBaMK; ofmas IVQWaLb ¥X cocraBiser 2%! or miomanu Muposoro
. okeana. Ciona ByousarT: CesepHoe Mope, bepunroso mope, OxoTckoe MoOpe,
npoaus Jlamaum, Mpaanackoe mope, sanys Cs. JlaBpenTtus, AnfgamaHnckoe,
Yinonckoe, KaCHI/II/ICKoe mops, Kanudopuufickuii sanus, nposaus Dacca.

Takum o6pasoM, B HaHHOH CHCTeMe Tpe[rouTeHne OTHAeTCs MOpGhOJIOTH-
gdecKUM [PHU3HAKAM, [PHIEM, KaK 3TO BUIHO, AETANH CTPOEHHS OKEAHOB U MO-
pell BBIACHEHB elle JaneKo He HoaHOCThIo. OcTaHaBIMBAACh Ha 3TOH Kjaccu-
duxampn, 10. UlokaabCKuii B TO Xe BpeMsl yKasblBaj, YTO MupoBoll OKean
{970 HasBaHue NpPENIOXKEHO HM) CJeLyeT NeJUTh Ha HacTH He TOJBKO II0

OUEepTAHUAM, HO CONIACHO (H3MKO-reorpauueckKuM OCOGEHHOCTSIM.

' TaaBHbIM ocHOBaHHeM MAjs genenust, mo lO.-IlloxansckoMy, DOMKHH
CAYXKUTE Clenyiomue npusHaku: <«CaMocToATelNbHble CHCTeMbl TEUEHHH,
OKEaHMYeCKHX: M BOSAYLIHLIX, CAMOCTOSTENbHAs CHCTEeMa IIPHMJAMBOB, CaMo-
CTOATEJILHO® DacupefeseHre COJEHOCTH M TeMNePaTypsl IO NOBEPXHOCTH, -
TipaBUJIbHOE BEPTHKAJIbHOE DacHpeleeHHe TEMIEPATYPhl H COJIEHOCTHY.

K coxkajleHHIO, B TO BPeMs TaKuMX JA4HHBIX, ¥ TO B CamoM 0O0liem BHAL,
XBATAJO TOJBKO AJSA TOTO, UTOGH HAMETHTh CaMOCTOATENbHLIe 4epThl OKea-
"HOB H HEKOTOPHLIX Mopeil.

K. Bamao (1933) Brimesasier yeThipe OKeaHa M BTOPOCTENEHHbLIE MOD,
KOTOPHle cocrasisior 13,3%' or namowmamm MupoBoro oxeana: Mumuiickui
oKean, Atnantuueckul okean, Tuxufi (c moapasiesneHyieM ero Ha TPH YaCTH—
103xHOe Mope, KopaJIJIOBoe mope, Cepepuas Buaxuna), IOxHBIA OKeaH.

" Cesepuo#t rpaunnest IOxHOro okeana, T. e. CIVIOIIHOTO BOMAHOTO ‘KOJBILE
Ha 3eMHOM IIape, OH YCJIOBHO CyHTaeT Hapasiels 35°, TaK Kak IPHUMEpHQ
3J1eCh, 3a MCKJIOUEHHEM BbIIAIOIIHEXCH ﬂ,anbme Ha Or ABCTpaJIHH u Amepuky,
pacmosiaraercs ceBepHas OKpaHHa TEUeHHs,! OTL[GJIHIOHLEI‘O 3Ty wacte Mupo-
BOTO OKeaHa or GoJiee IOXKHBIX gacTedd. IOsKHas TaCTh 3TOTO BOAHOTO po-
CTPAHCTBA 3aMBIKA€TCsl BOJAMH BTOPOCTENEHHBIX MOpPel; rpaHHna C HUMH yc-
JIOBHO TIPHHATA IO HOJTﬂpHOMy KpPYyry.

1 Tewennus 3anagHbIX BETPOB.



Ha ceBepe ATyanTuKy OH TNPOBOMUT T'PAHUIY MEXAY OKeaHOM H BTOPO- .
CTeIeHHBIMH MODPSIMH TI0 CEBEPHOMY TOJSIPHOMY KPYTY.

Bropocrenenusie mopd. K. Basmo meaur ma 4eThipe Kjaacca:

1) JlemoBurhie MOpS, C NOAPA3ACACHHEM HA BHyTPeHHee ADKTHUECKOS
MOpe U OKpaumHHBIE AHTAPKTHYECKHE MOPS. : :

2) Mopsa OCTpOBHBIX Hemedt (KyZa BXOAST MOpH HanbHero Bocrorka —
Bepunroso, Oxorckoe, Hmonckoe, Kurafickoe, AHgaMaHCKoe).

3) CpexHseMHBIEe MODsSI, C TOZpasjejeHueM Ha 3KBATODHATIBHOE CPEMi-
semboe Mope (Kyma Bxoast Ascrpaso-Asuatckue mops — Tumopckoe, Apa-
dypcroe, Kapnenrapusa, Baunna, $IBanckoe, Cyay, Uenebec, FOxuo-Kuraii-
CKOe), TPOnMYeckoe CPEIU3eMHOe Mope (KyHa BXOIST AMEPHUKAHCKUH 3AJIHB:
u AHTHIBCKOE MOpe), CpeIHseMHOe Mope IYCThIHb (Kyaa Bxoaur KpacHoe
MOpe), YMepeHHo TelJsioe cpefuseMHoe Mope (Kyza Bxojut espomefickoe Cpe-
nu3eMHOEe Mope M BCe ero 4acTH, BKJAouas MpamopHoe, ‘—IepHoe u Asochoe)

4) MenkoBolHble MOpPs (cxoﬂa BXOJSIT MODSl €BPONEHCKOH MAaTepUKOBOH
orMes, a Takxke sanus Cs. JlaBpentus, I'yizoHoBo mope u Hepcn,acxnﬁ;
34JIUB). \

B KJIaCCI/I(bI/IKaHI/II/I K. Bamio BI/IILHa TNIONBITKA OEPeThCsT Ha npeo6na~
nawouye 4epThl pexuMa Mopel, Ho,HeKOTOPHle AETANH ee HeLoCTaTOuYHo 060-
CHOBAaHBl (HANIPHMep, TPAHUIBl OKEaHOB Ha CEBepe U Ha lore, Bhigenenne HOx-
HOTO OKeaHa M OTKa3 OT CaMOCTOSTEIbHOrO AprTHueckoro GaccefiHa, obbe-
nuHeHHe AHpaMaHcKoro mopsi B HHAMHACKOM oKeaHe C HaJbHEBOCTOUHBIMMI
mopaMu u T. I.). Crnpasennuso K. Bamnio ormeuaer yciioBHOCTE mpenJomKeH-
"HBIX UM s oOmHiefl OpHEeHTAIMM T'DaHMHIL.

I. oty (1935) mesmn Bce BOAHOE POCTPAHCTBO HA TPH OKEAHA U KAXK-
IBIE M3 HEX [OJApasje/si Ha psin Gdusuxo-reorpaduueckux obgaacrefi. B At-
JIQHTUYECKOM OKeaHeé MM HaMeueHH cjenyioline obaactu: CeBepHLIE IOAsp-
HbIf 6accelts, obgacTb ceBepHLIX Mopedi, Bepunropa samusa, Herodayimien- .
ckas, obnacte lonpderpuma, 3anagnoesponeifickass, MapokkaucKasi, ceBe-
PO-BOCTOUHBIX [ACCATOB, IOTO-3aMafHBIX MYCCOHOB, I0OTO-BOCTOUYHBIX 1IACCATOB,
Oro-zanannas A(ppHKaHUKaH IMararonckas, o6/M4acTh WITOPMOBBIX IIHPOT,
XOJIOZHAS 30HA 3amaJHbIX BETpoB, o0aacTh MOps Yajigena.

.O6nactes Hunufickoro okeana: o6nacts Apasuiickoro Mmops, Beurans-
cxoro sajmBa, Mupufickas sxksaTtopuasibraf, Maspukus ¢ MoszaMOuKCKOH moj-
o6nactbio, CeBepo-zanannas Ascrpanuiickasi, IOsxmoascrpanuitckas, IOx-
somuamiickas obJaacte cpepnux mupor, WMunmiickas cybnomsipuas, Wupuii-
CKasi I03KHO-TOJSPHAS. B

O6nacry Tuxoro oxkeaHa: 06JacTh BOCTOUHOA3HATCKUX OKPAMHHBIX MO-
peit, . CeBepo-TuxookeaHckast 06GJIacTh CPIHUX IMUPOT ¢ AJIsCKUHCKOH 10106~
nactbio, Snonckas, Cesepo-Tuxookeanckas mnaccatuias, Kanaudopuniickasi,
Mexcukanckas, THX0OKeaHCKAS BKBaTOPHANbHAS, oBmacts Manafickux Mmo-
peit, IOxmo-Tuxooxkeanckas ocrposras, ['ananarocckas, IOmuo-Tuxookean-
ckas obsacth cpeppux mupor, HOmmo-Tuxookeanckas CY@UOJIH\pHaH Tuxo-
OKEAHCKAST I0¥KHO-TIOJISPHASL.

IMocne T'. llorra B Teueuue pAla JIeT JIPYTMX JOCTATOMHO MOJHBIX
cucTeM (QU3UKO-reorpahuuecKoro patdoHMPOBAHMSA UPELIONKEHo He OBUIO
(ecnu He cuuTaTh CHIeNHANM3HPOBAHHEIX KaaccupuKamui o YACTHEIM TH-
3HakaMm).

Me}KzIyHaponHoe rmpoppaquecxoe 6iopo (B. Monako) mmITaJ0CH CO3-
0aTh eIMHYIO CHCTeMY padouupoBaHus okeanos. B 1923 r. um Obli penJIo-
el NPoeRT KaaccudUKaUMH, OCHOBAHHHIN Ha MPHUHATEIX B MOpPEMJaBaHHH Je-
MeHusAX MHpOBoro OKeaHa Ha UYACTH ¥ Ha BhLIIEJIEHHH U3 OKEaHOB TOJY-
BaMKHYTBIX MODeHl IO YCJIOBHBIM HJIM K€ MO TONorpaduuecKuM INpH3HAaKaM
(6e3 mongpasneneHus LeHTPaNbHBIX o6acTell OKeaHoB).
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ArnaHTHYecknii OKeaH IO 3TOMY IPOEKTY OTpaHHUeH C ceBepa Tapaji-
aeaplo 60° ¢ rora Bce TPU OKeaHa OrpaHMYeHEl IapajJiennio Toxe 60°. Ce-
BepHOTO JIeNoOBHTOrO OKeaHa .Kak caMocTosTeabHOro Her. B 1937 r. 6puin
oNyOJIUKOBAHK TPAHUIEl MOpDell U OKedHOB, IIpelJioKeHHble MeXIyHapoIHbIM
“rugporpaduyeckum 6I0pO O BHIIeyKazaHHOMY NpuHLuNY {6].

CoBerckux reorpadoB H OKeaHOJOTOB 3Ta KJACCH(pHUKANUS YIOBJIETBO-
DUTH He MOTJIa, TAK KaK OHa MaJio CUHTaNach (a BO MHOTHX palioHAX COBCEM
HE . CUMTAJACh) C XapaKTeDHBIMH OCOOEHHOCTSMH peXHMa MOpel U OKeaHOB.
Eme B 1935 r. nocranoBiennem COBETCKOI'O NPaBUTENBCTBA -OLIO Y3AKOHEHO
Boiiesienne  CesepHoro JIeOBUTOTO OKeaHa, B CBS3H C STHM COBETCKHE Ieo-
rpad)bl BHeCJH CyIIeCTBEHHble IOTPABKH B TPOEKT Kaaccuduramuu Mexiay- -
HapOJHOrO TUIPOTrpadUIecKOro Gropo.

B c¢Bsasu ¢ cosmanueMm DOJIBIIOrO COBETCKOro. amiaca mupa B 1937—
1940 rr, H. 3y60B u A. DBepauHr CHCTEMATH3UPOBAJIHE MAaTepHaJ 10 MODPAM. .
B TMONOOGHEIM MM BojoeMaM. TaxoBHIX 0Kasasoch OKOJO Imectugecard. Oxea-
"HOB, B cooTBercTBHu C NpuHATHIM B CCCP nenepuem, naspano uerwipe: Ce-
BepHBIH Jlenoursidt, Arnantuuecku#t, Tuxuit, Unnuiickufl. IOxuoro oreana
COBeTCKHe reorpadbl He BEIIENWNIN; CIPABEJJIUBO CUUTAS], UTO TOT pafon 8-
JigeTcd NPOROJKEeHHeM TPeX OKEAaHOB M He MMeeT OT HHX peskux OTJIHURHE HIX
MOPGhOJIOTHYIECKOr0, HE PEXHMHOTO XapakTrepa.

I'pasuna Mexny CesepHbiM JIETOBHTBIM U AT/IaHTHIECKHM OKeaHAMI
MpOBeJieHa NPUMEHUTENBHO K €CTECTBEHHBIM MOP(OJOTHYECKHM MPH3HAKAM,
a HMEHHO: 10 NOABOAHOMY IIOPOTY, TSIHYIIEMYCS OT IOro-3alafHOod dacTH
Hopserun y Corne-duopra - llorsmanackum ocrtpoBam, Papepckum oCTpo-
saM, Mcnauapu u or mocienHed uyepes JaTckuit npoqaus X I'pennananu. 3a-
majHee ee IPaHMIEA TPOBeJeHa IO JUHWE HosyocTpoa Byrus, octpoBa [le-
BoH, 3emuu Oicmupa. I'pasumnma mexny CesepHbiM ‘JlemoutbiM n Tuxum
OKeaHaMH IpPOBeleHA 110 DepHHroBy IpOJHUBY.

H. 3y6oB, pyxoBOACTBYfACH MOP(DOJOTHUECKHMH IIPU3HAKAMH, npe/:mo—
JKHJ JeNHTb OKeayhbl Ha OKeaHHdyecKue OaccefiHBI, KyJa BXOJAT U MOpS, a B
MODSIX BHIIEJAT, MOpPCKHe OaccedHHl. CpeILI/IseMHbIe MOpPSI OH IPEeIJIONHJI
TpYNINEPOBATE TaK XKe, Kak crpymnuposad ux K. Bamio, Ho pan UM HECKOIb-
KO WHEle Ha3BaHWs, a MMeHHO: Epporeficko- Aq)pHKaHCKoe Ascrpago-Asuar-
CKHe, AMepHKchxne Adpuro-Asunarckue.

H. 3y6os B 1938 r. namerua {2}, a B 1947 r. nononuun [4] knaccuduxka-
M0 OKPAMHHBIX ¥ CPENM3EMHEBIX MOpeH IO NPU3HAKY XapaKTePHCTHKH BO-
HEIX Macc. B ocHOBy ¢hopMHpOBaHHS TOCJAENHHX OH IOJOXKUJI CYLIECTBEHHBIE:
pexkuMoobpasyiomue (HakTophl — «IpecHbH 6anaHc, BOLOOOMEH C IPHJIEraro-
UMH MODSIMH, HHTEHCHBHOCTb KOHBEKTHUBHOIO IlepeMelIMBAHHS H, IJIaBHOE,.
raybuHy TPOJIUBA, COSAMHSAIONIETO JAHHOE MODE C OKeaHOM>. ,

PyKOBO,U,CTByHCb atuMu mnpusnakamu, H, 3y60oB HaMeTws miecTb THIIOB
mopet. Tun HepBbII/I-——MOpﬂ C OTPHIATENILHBIM IPECHEIM GaiaHCOM, MAaJIbIM
BOTOOBMEHOM, TIONHOH BePTHKAJBHOH 3HUMHeH quKyJIﬂuHeH (anMep — Cpe-
IH3eMHOe MOpe); THUI BTOPOH — MOpst ¢ OrpaHHYeHHOH BepPTHKAJIBHON LHUD-
KyJgamye, ¢ BOOHEIMU MaccaMu, CBOMCTBEHHLIMM 0KeaHy Ha ypOBHe IIODOTa.
(npumep — KapuGckoe Mope); THII TPeTHH — MOPS C TOJOXKUTENBLHEIM Hpec: -
HEIM 0aJjaHcoM, MaJjbIM BOZOOOGMeHOM, HEMOJHOH (He JXo AHA, HO HIDKE I0-
pora) BepTHKAaJbHOH 3UMHeH uupKyJaunuelr (mpumep — HepHoe Mope); THI
YEeTBEPTHIHA — MOps C IOJOKHUTEIbHBIM IPECHBIM 6ajaHcoM, IoaHol (1o nHA)
BEPTHKAJBHOH 3HUMHeRl LUpKyJsnue; THUI TATHHE — MOpPA C MHTEHCHBHOH.
BEPTHKAJILHOM 3UMHeH LHPKyJIsillied [0 YPOBHS HHXKe IOpPOTOB (TIpUMep—
fdlnoHckoe Mope); THO WIECTOH — MOpST ¢ BePTHUKAJBHON 3UMHEH LHUPKYAd-
IHell HUXKe YPOBHS IOPOTOB, C CHJIBHBEIM OXJAXKIEHUEM my6HHHblx BOL (mpH-~
Mep — HopBemcxoe u I'pennanickoe mops). :
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Ara xaaccupukauma H. 3yGoBa, XOTI U He SABJSETCS HCUEPIHIBAIOMIEH,
BLIFONHO OTJIHYAETCs OT APYrux Oojiee HMIMPOKMM HCIIOJNb30BAHHEM pasJjiud-
‘HBIX TPH3HAKOB THAPOJOTHYECKOTO PeXHMa. B 3TOM OTHOILIEHHH OHA Ipe-
CTaBJseT, MOXKAanyH, MepBYIO0 MeHCTBHTENBHYIO IIONBITKY IHOJIOKHTH B OCHOBY
THUNHU3ANHY OOGBbEKTHBHEIE HayuHBEIEe NMOKA3aTeJH. : ‘

[Tpu noxgroroske CoBerckoro Mopckoro arniaca (1950) BHOBL BO3HHK BO-
TIpoc 0 padiornpoBaHuE MupPOBOro OKeaHa M O KJacCHhHKAUMH MOApasiesie-
uuit. Ha xaprax COBETCKOTO MOPCKOTO arsaca MOKa3aHO OKOJIO BOCBbMHUMECH-
“TH MOpe#l ¥ IpUPaBHEHHBEIX K HHM BOZOEMOB. '

B cooreercrBun ¢ mpuHaTeiM B CoBerckom Corose nmenenueM Muposoro
.oKeaHa MOpCKOH arjiac JaeT HaHMEHOBaHHe CJEYIOMIUX YeTHIPEX OKEaHOB!
“CeBepublit  JlemoButwlfl, Arnanrudeckudl, HMuguiickuii, Tuxuil. I'panunsr ux
.COBIIANIAIOT -C PaHee YKA3aHHBIME B DOJIBIIOM COBETCKOM amiace Mupa (T. e.
Ha ore OHY HOPOBOAATCA N0 AHTapKTHABL II0 JUHUYM MEPHANAHOB HOKHOH OKO-
wueynoctd Adpuku, Tacmaunus, IOxuOA AMepuxu, Ha ceBepe — 1o DBepunro-
By IpOJIMBY ¥ NOIBOZHOMY Iopory mexny Hopserueit u ['pennannueft), 3a
HCKIOueHHeM pajiona Mexny [pennaunnuein u-CesBeprHo#t Amepukoii. B no-
CeaHeM pafioHe MOpPCKOH aTyiac HaMETHJI IIPOBECTH T'DAHHIY OKEaHOB IO
-I0JBOLHOMY MOPOry MeXAy ['peHnaniyesl ¥ 103KHOU YacTpio 3emiu badduna
W Jajee — IO BOCTOYHO# OKpauHe ['ylsoHoBa mnpoauBa (B TO BpeMsl Kak
‘paHbllle OHa -IPOBOAWJIACH 3HAUUTENBHO 3alafHee IIO JUHHY I0NyocTpoBa by-
"THL B 3eMsH DJICMHpPa). ,

Taxum o6pasoM, mpu HOBOM BapuanTe rpaHul B coctaB Cepeproro Jle-
JIOBUTOIO OKeaHa OTXOAAT BecbMa KpYyIHBEe BOJAOeMBl — ['y30HOB 3aJiuB,
upousiuB. JIssuca u badounos 3anmus (mope Badduna), panee paccMarpuBas-
1Mecss Kak dYacTH ATVIAaHTHYECKOro OKeaHa.! DTo HOBOBBeleHwe Mopckoro
;aTyaca 6Ge3yCJOBHO CIPaBeNJIMBO, TaK KakK OHO npucoenuuser Kk CesepHoMy
JlemoBuToMy OKeaHy BOJOEMBl C ADKTHYECKHMMH 4YePTaMH pexkyMa. B cBsA3u
C 3THM CYIIECTBEHHO MeHsIOTCS miomanu Ariantuyeckoro u Cesepuoro Jle-
JIOBHTOTO OKeaHOB. PesyjbTaThl COOTBETCTBYIOLIETO Ilepecyera, caeJaHdble
-aBTODOM 3THX CTPOK, IIPUBENEHE! B CJAeAYIOMmIeH TabJuie:

‘Tlnowagbh OKEaHOB

Maomane (B THC. KM2)
Oxeanbl B CTaphX
TpaHHLAX B HOBI)I?( TPaHHIAX
Cegepunifi JlenoButoifl . . . . . .. 131002 15-693
Arnantdueckudt . . . . . . . . . . 93.3633 90.770
Tuxumit . . . .. . ..o 179.679 Be3 mameHnenuft
WMamuitckuit. .00 . . . L L. 74-917 Bes uamenennit

A. MypoMmieB, OGOCHOBBIBAsT CXeMy IIOJpasiesieHust MOpell H OKeaHOB
s Mopckoro ariaca, ciesas TNONBITKY JaTh HAYYHYIO KJIacCHbUKANHIO
mnoApasneseHuii GONBbIIMHCTBA 3THX BOJLOEMOB Ha OCHOBE JaJjbHeHInero pas-

‘BHTHs M YTOUHEHUs NPHHUMIIOB BblileyKasaHHo# Tunmsauuu H. 3yGosa.

! CymmapHas nmuiomiafb 3THX BOZOEMOB 10 HAIUMM [OACYETAM paBHa 2574 THC. km?,
“B TOM uHcsie npoyuBnl  Kamafackoro ApKTHUeCKOrO apxumesara BOCTOYHEE MOJYOCTPOBA
Byrua 195 Toic. kM2, T'ynsonos sammp c GaccefinoMm ®Pokca u I'yI30HOBEHIM NPOJHBOM
1434 Toic. kMm%, Bad¢uHoB samuB u J3BuCOB mposius 945 Thic. xMZ.

? Ilo yrouHeHHHIM pfaHHBIM, miaomajgs CeBepHoro JlegoBuTOro okeaHa pasHa 13119
“TBIC. KM2.

3 Ilo yTOuHeHHBIM MAaHHBIM, IVION{aAb ATJaHTHUECKOTO OKeaHa paBHa 93 344 THIC. Km2.

40



CucreMa II0CJAEJ0BATENBHOrO JEJIEHHS - BOLOEMOB OT KPYIHOTO K MEJKO-
My, 1o A. MypOMueBy [7], mos:xua GBITH TAKOBA: OKEaHBI (aBTop JlaeT wX ye-
“TBIpE), paliOHBI OKeaHOB (MMEIOTCS B BUAY PAHOHBL OTKPHITOH YacTH OKeaHOB,
aBTOP JaeT MX TPUALATL YETHIPE), MOpS (aBTop JlaeT WX COPOK IATh), paho-
W MOped, 3aJHBH, 6yXTbI [IDOJIUBEL,

ABTQp mpensaraeMol KJIacCH(UKAIMK HCXOMUT U3 TOTO, YTO OHA JOJIXK-
Ha 6as3upoBaThCAd Ha THIPOJOTHYECKHX SIBICHMSX H Npolleccax B MOpe M Ha
dakropax, ux obycaoBnuBaomux. IIpy paloOHHDOBAHHM OKEaHOB CJelLyer
VUHTBHIBATDH, IpeXkKJAe BCETO, TAKHE 3JEMEHTH PeXHMa, KaK TOPH30HTAJNbHOE H
'BEPTHKANbHOE IBJKEHHE BOJbI, IPecHH! GasaHc, pacnpelle/leHne TeMuepaTy-
‘PH ¥ COJIEHOCTH BOABL ECTECTBEHHO, YTO Pa3HHUILA B PeXKHMMe CMEXKHBIX pPaHo-
‘HOB BaBHCHT OT KOMILIeKca (akTopoB. lIpakTHuecKu ke aBTOPY IPHILIOCH
‘OTPAHUYUTHCS, B OCHOBHOM, Y4eTOM IOCTYNAIONIEro Ha IIOBEPXHOCTh OKeaHa
COJIHEYHOTO Tema u Bo3feicTBUS aTMocdhephl,

B orkpeiroit uactu Cesepnoro JlegoBuroro oxeana nolipasae.neﬂnfl

#le JlaHO, TaK KaK aBTOP CUMTaJ IPHPOJHLIE YCJIOBHS €ro, B OCHOBHOM,
,IIHOpO,ILHbIMI/I

B orTkpHITOH uacTH "ATIAHTHYECKOr0 OKeaHa BbIflejleHO ﬂBeHaﬂHaTb paiio-
HoB: Eppore#ickuii ¢ Buckaiickum sanusom, JlaGpagopcku#t, pafion Caprac-
cosa Mops, Kanapckuii, CeBeponaccarHuii, SKBaTopHaJIbeIH ¢ I'Bunefickum
3anusoM, IOxHonaccaruril,; Denransckuil, bpasunbckuil, paiion .TedeHHs 3a-
TIaJiHBIX BETPOB, palon mpouuBa Jlpska, AHTapKTHYeCKHH paHoH.

B orkpniroit wacti Mupmiickoro oxeaHa BBIIJNEHO AEBATb PAHOHOB:
paiion Benrasnsckoro sanupa, Mycconublit, DxBaTopuaibubii, IOxHonaccar-
‘HBI] paHOH ¢ MozaMGHKCKHM TIPOTTHBOM, CeBepoaBCTpa.nHHCKHH 3amnajxHo-
ascrpaguiickuii, IOro-Bocrouneri AdpuKaHCKMEH, PafioH TeYEHHS 3amafHbIX
BETPOB, AHTapKTqucxnu paiioH.,

B otgpeIToi wacti THXOro OKeaHa BBIJEJNEHO TPHHAAUATh pakoHoB: Ky-
pusio-Aneyrekuii, AnsckuHckui paiion ¢ 3aaumsoM Augscka, Cesepo-Tuxo-
OKEaHCKHH# IeHTpajbHBE pakiol, KanmbopHHHCKHH CeBeponaccaTHbm
DUJIANIUHECKUH, - DKBAaTOPHANbHBIH, Tanam@kuit pafion ¢ Ilamamckum
sanuBoM, IOxuonaccaruwit, Ilepyano-Uwimiickuft, IOxHo-TuxookeaHncKui
neHTpaJIbem pafioH, paloH TeueHHS 3alajHHX BETPOB, AHTapKTI/I"IeCKI/II/I
pafion.

Ipanuubl Mexny paHoHaMH SBJISIOTCS CpelIHHMH JIMHUSIME 30H C HaH-
©ojlee  PESKO BBHIDANKEHHBIM IEPEXONIOM THAPOJOTHYECKHX 3JIeMEHTOB. Onu
TIOBEPKEHLl CE30HHBIM H3MEHEHUSIM, .

Mopst: B KOJHUECTBE COPOKa ISTH paS,U.e.IIEHbI -aBTOPOM Ha TPH OCHOB-

- HBIX TPYIIIBl — BHYTPEHHUE, OKDAaMHHBlE, MEXOCTDOBHHIE C HEKOTOPBIMH - J0-
TIOJIHUTENBHBIME MoApasenenusiMu. [IpusHak pasieneHus — OCOOEHHOCTH pe-
JKHMAa, BOSHUKAIOIIKE B Pe3yJbTare PasjUuHON CTENeHH I/ISOJII/IpOBaHHOC’I‘I/I. BO-
JIOEMOB,

I. BuyTpeHHHe MOpS OKPYXEHHI CO BCEX CTOPOH Cyllefl H COOGIIAIOTCS
¢ oKeaHoM InposnuBaMy. Pexum ux Haubojee 060cO0JEH OT pexkuMa OKeaHa.
Hx ™MoxHO NOApAasAeNSuTh HA CPeNU3eMHBIE H NOIY3aMKHYTHIE, B 3aBHCHMO-
CTH. OT CTelleHH M30JIMPOBAHHOCTH. B rpynme cpennseMHBIX MOpe# MOXKHO HA-
METUTDb CJIeLYIONIHe THUIIBL:

1) MO C NOJIOKHUTE/ILHBIM [IPECHEIM 6aJ1ch0M U MHHHAMAJIBHOH TeMIIe-
parypoft Boanl Hmke 0° 3MMHee OXJa)KIEHHE IPHBOHAT K YACTHUHOMY HJIH
TIOJIHOMY 3aMep3aHuio, BEePTHKaJbHAS UUPKyJalus orpannueHa (Benoe, Bor-
wmyyeckoe, Banruiickoe, I'ynsoroBo, AsoBckoe, UepHoe); '

" 2) Mops ¢ IOJOXUTENBHBIM ITDeCHBIM GaJaHCOM U MUHAMAJLHOA TeaTie-
parypoit poxsl Bhliie 0° He 3aMep3aloT, BEPTHKAJbHAS WUPKYJISIIHS TPOHH~
xaer g0 ana (Mpaanackoe, Cero Haukan);
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3) Mcpsi ¢ OTDHIATEJIbHHIM TPECHBIM GajlaHCOM, TOBBILEHHCT cose-
HOCTbIO BOJBI, MHHHMAJIGHOU TeMIIepaTypoil BOAH Bhille 0° B IEepHOJ .OXJIaK-
JeHHs B BeDTHKAJbHYIO KOHBEKIMIO BOBJeKaeTcs Bcs Tojma Boabl (Cpemn-
semHoz, Kpacuoe, Ilepcumckoe, MpaMopHoe)

Cpeim THOJY3aMKHYTEIX MOpell HaMeyaloTcs CJIEAYIOUHe THIIbI:

a) Mopsi C TIOJOXHTEJIbHbIM TIPECHBIM GajaHcoM, ¢ TeMIepaTypoir
nike 0° ¢ HOJHBIM MM YAaCTHUHBIM 3aMep3aHHeM, C OTPAHUUEHHOH BEPTH-
KanpHOR 1upKyaanuedr (Bepuuroso, Oxorckoe, JKenroe, Cs. JlaBpenTus, Ce-
- Beproe);

6) MOpS C TOJOMHTENbLHBLIM [TPECHBIM 6anch0M C TeMIepaTypoll BOJIBE
sbltte 0% B QOPMUPOBAHUM TVIyOMHHBEIX BOJ HIDAIOT 3HAYHUTEJBHYIO POJB BO-
Ibl CMeXHBIX GacceliHOB, BepTHKa/JbHAs LUPKYJSIUS orpaHudeHa (Bocrouno-
Kuraiickoe, I0xno- KHTaHCKoe Anpamanckoe);

B) MOps C HYJIEBLIM IIPeCHBIM 0aJjJaHCOM ¥ MUHHMMAJBHOH TeMIepaTypoi
"Boan HuxKe (°; SHMHSS BepTUKAJIbHAN HUPKYJSIMS 3aXBaTHIBAET BCIO TOJILY
1. BeJeT K (OPMHUPOBAHHIO CBOMX MECTHHIX IJIyOHHHBIX BOJ. K K IOJHOMY HJIU
yacTHYHOMY 3aMmepsanuio (fnonckoe, Bagpduroso);

I) MOpsi C OTPHILATEIbHBIM MPECHBIM fanancoM, TOBBLIIEHHOW —coJe-
HOCTBIO, MHHUMAaJbHOH TeMIepaTypoll BOABI BHILIE 0° Ha GdopMHupOBaBUe:
HUKHUX BOJ BJHUSIOT BOJBI CMEXHBIX BOMOEMOB, 3UMHAS BePTHKAMbHASA IUP-
xkynanusa orpaHuduena (Kapu6ekoe, MekcukaHckoe, KaJII/I(I)O‘pH‘I/IfICKoe, Anpra-
THUeCKOoe, DTeHcKoe). '

I1. OKpaHHHbIe Mopsi caabo orpaHuYeHHl OT OKeaHa OCTpOBaMH HIH TIO-
JIyOCTPOBAMH, OJHOH CTOPOHOI IHpHJIEraioT K Marepuxy. Ha reuenns, TeMme-
paTypy M COJEHOCTb BOJILI B OLMHAKOBOH CTEICHH BJHUSIIOT IPHJIexalnue ua-
CTH CyLIX U OKeaHa.

Cpenu OKpauHHBIX MOpei HaMeuaoTCs CJIEyIOUTHE THIHL:

1) Mops, MOMHOCTBIO 3aMep3alonide, HO JIETOM IPOrPeBaloIIHecs B IIpH-
6peXHOil uaCTH, 3UMHAs BepTHKaabHas HUDKYJALMS 3aTpPyAHeHad H orpaHH-
qena (Kapckoe, JlanreBblx, Bocroumo-Cubupckoe, Hyrorckoe); '

2) MOpS, HETOJHOCTBIO 3aMep3arlnpe, 3aHHMAIOT NPOMEKYTOUHOE TOJIO-
)KeHHe MeXJIy CPaBHATENbHO Gojlee XOJOAHBIMH H TeIUIBIMH pafioHaMu okea-
Ha; BepTUKAJNbHAS NUPKYJ/SIIMS WHTEHCHBHA U BMecTe ¢ IPUHOCHMLIMH H3BHE:
BoJaMu (OpMHpYeT I‘JIy6HHHbIe Boguble Macchl (I'pernanickoe, bapenioso);

3) Mops, KPYIJb# Toji MOKPHITHE JbJAMHU, HCHEITHBAIOLINE APKO BhIp2-
)KeHHOe BJIMSIHHe OKeaHa, HO MMEIOIIHe CAMOCTOSITEbHbE CHCTeMbl TeUeHHIT
*f pacnpejiesieHne TeMIepaTyp U COJEHOCTH; 3UMOH PasBHBAETCSl MHTEHCHBHAR
BePTHKAJbHAS IMPKYJISIAsS, CIOCOGCTBYIOIAsS (HOPMHUPOBAHHIO INIyOHHHBIX
BOJIHEIX MACC HADSALY € yuacTHeM IJIyOHHHBIX OKeaHCKHX BOAL (Bennuucray-
seHa, Pocca, ¥Yapnenna);

4) MOpS1 C IPEBEIIICHHEM HCIAPEHHS Hal MPHXOJOM NPECHEIX BOJ (o
.paBeHCTBOM GanaHca), NOBHIIEHHOH COJEHOCTbIO, MUHHMAJLHOH TeMIepa-
Typo#t BoAnl He HixKe 0% BepTHKANbHAS HUPKYJAsAuus cyiabasi, IIyGUHHbIE BO--
OBl hOPMUPYIOTCS M3 BOJL CMEXHBIX 6accelHOB (TpreHCKoe ApaBHHCKoe
Kopasmiosoe, TacMaHoBO).

I1I. MeXOoCTPOBHbIE MODSI OKPY2KEHEI OCTPOBAMH C TPHIIOMHSATHIMH IO~
BOJHEIMH NIOPOTAMH MeXKJy HUMH. Bojpble Macchl HA miyOuHax On3KH K Xa--
pPaKTepHCTHKAM OKeaHCKHMX BOJ Ha yPOBHE IIOPOUOB, PEXUM IIOBEPXHOCTHHIX:
TeyeHu, TeMIepaTypE M COJCHOCTH 3aBHCUT OT MECTHHIX yCiIoBuH (Mopsi Bo-
croudo-HMupufickoro apxunenara — Cyay, esebec, Banna, $IBanckoe).

Ianee B cocTaBe OKeaHOB MM MOpeil MOXKHO HAMETHTb 3aJHBHI, T. €.
4acTH, OTKDHIThHle JJIsT BO3JAEHCTBHS NPHJEraiolux BoOA. Pexum ux mos-
HOCTBIO COOTBETCTBYET PeXHMY INPHJIEraliolMx dacTell oKeaHa WiaM MOpS, HO
KJIHMAaT MOXeT CO3aBaThb HEKOTODhle MeCTHHIe 4epThl. BoJBI 3a1MBOB U BO-
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Zbl OKeaHa WAM MOpSI IIPEACTaBJsIOT coGoio, mo A. ‘MypomueBy, eauHoe ie-
Jioe, ¢ YeM BO MHOTHX CJyuasix Hesb3si corsacuTbest. HauGosee xpymuble 3a-
suBel:  Duckaiickuit, I'Bunefickuil,” Bewranockuii, Kapneurapus, B. ABcrpa-

" JIuHCKUH, HaHaMCKHH Ansacka, Bo(bopTa CHCTeMbl KJIaccmbHKauHH 3aJJUBOB

—

#e JaHO (OYEBHIHO, MCXOAS W3 €IUHCTBA MX C MOpPSIMH).

B cocraBe Mopsi WM ‘3a7MBOB BELIEISIOTCS 6yXTbI— BHeIHHE M BHYT-
peHHHe, MecTHble YCIOBHS MOTYT OIpelessiTh B HUX crenuduueckuit Mukpo-
pexxum. CucTeMbl Kaaccudukamuu OyxT K HaCTomueMy BPEMEHH He ngep;
JIOKEHO.

Pafionamy, noijexamuMyd pasTpaHUueHHI0 d Knaccmbnxaunu SIBJISIIOT-
€Sl IIPOJIUBBL, T. €. Y3KW€ BOXOEMEI MEXAY JABYMSI YUACTKAMH CYIIH, COETH-
HAIONHe JBa CMeXHBIXx 6accefiHa, PeXXuM I[pPOJNHBOB, KaK CUHTAeT aBTOP
KIaccu(DHUKAIUY, TIIOMHOCTBIO ONpEeNessieTcs OCOOEHHOCTSIMH TeX BOIOEMOB,
KOTOpble OHH COERMHSIOT, C YeM TaK¥Ke BO MHOTHX CJIy4asix HeJb3si COrJa-
CUTBCSI, U060 KOMOHHAUMS BOAHBIX MAcC C Das3JMYHBIMH CBORCTBAMH HE MO-
KeT He NPUIATh I‘I/IleOJIOI‘H‘{eCKOMy'pe}KHMy NPOJIHBOB PSIA UEPT, OTJIHUHBIX
0T PEXHUMa COCEIHHX BONOEMOB.

ITo 0coGeHHOCTSM BOZOOGMEHA HaMEUaloTCs ISITh THIIOB HpOJIHBOB

1) IpOJHBHEL C pPe3KHM FOPH3OHTAJBHLIM PAaCCHOEHMEM ABYX NPOTHBOIO-.
JIOXKHBIX 1ToToKOB (DBocgop, ,I[apnaHemeI Tubpaarap, B. u M. Beasr, 3yuz,
Karrerar, ['ynsonos);

2) IponUBLI C BEPTHKAJbHEIM pPAaCCIOEHHEM ABYX HpOfI‘I/IBOHOJIO}KHbIX no-..
rokoB (IlsBucoB, HaTckuil);

3) IpoMHBHL C- HOCTOSIHHEIM OJHOCTOPOHHHM - ABHIKEHHEM BOIBI BCJel-
CTBHE PasHOCTH ypoBHefl B Gaccefinax (IOxaranckui, P1opUICKUI, TPOJHBLL
M. Antunsckux ocrpoBoB, Kopefickuit); '

4) MeJKOBOJHbLIEe NPOJIHBEI C TeYEHHSIMH, 3aBUCSIIUMH OT BeTp0B (Kep
qeHCKuil); ,

5) TpOJMBLL, BOZOOGMEH 4epe3 KOTOpHIE CBSI3aH € npmmBo OTJTUBHBIMH
'HBJIeHI/IS{MI/I (HeBeJIbCKoro Jlanmepysa). ‘

" Jlannass cxema ' KjaccHpukanuu, mpefdoxeHHas A. MypO‘MlleBbIM,
JIeJIa€T 3HAYMTENBHBIH -IIar BIEDeA IO CPABHEHHIO €O BCeMH MpeIbILy-
UM KJIaCCI/I(bI/IKaIlI/IHMH TAK KaK OHA WCXONMT W3 MHOTHX UepT DEXHMA
BOJOEMOB, HO U B Hell MMEIOTCH Npobesbl M HESCHOCTH. F JaBHEHIINe H3’
HEX CHeAyIoInue: .

1. HermoJion nepeueds Mope. -

2. B HexorophIX CIyYasiX HEUETKO NPOBEJEHO pasrpaHquHHe ecTecTBeH-
‘HbIX reorpaguyeckHx paHoHOB, U OOBEIUHSIOTCS B OZHOM THIE -COBEPIIEHHO
‘PasHOPOJHEIE MOpsI Pa3/IMYHBIX OKeaHoB (mpuMep — Sinonckoe u Badduno-

. B0, Mekcukanckoe n Oreiickoe, Bepunroso u JKearoe, Tprechoe HTacma-

HOBO)

3. Henocrarouso BEISIBJIEHA POJb 3aJIHBOB. 3ananI u 6yXTbr He BOILJIH
B K.naccn(pnxaumo

4. HenocraTouso 4eTko cHOpPMYJHPOBAHA POJIb NPOJHBOB, K HX pemHM
JIoCTaBJeH B IOJNHYIO 3aBHCHMOCTb OT IPHJIEKAINMX BOXOEMOB. B .cBssH ¢
3THM JJIsi MPOJIMBOB CO3JlaHa CBOSI CIelUpHYeCKast KJIacCH(UKAIMS 110 IIpH-
3HAKY BOL[OOGMeHa TOTld KaK PAJ IPOJIHBOB -MOI HAHTH MecTo Cpefu Gosee
TIOJTHOH KJacCHDUKANMKN Ha IIpaBax CaMOCTOSITENIbHBEIX BONOEMOB.

5. Henmocratouso mpopyMaHa kiaccudHKamys Mope CeBepHoro Jleno-
‘BUTOTO OkeaHa. OOHapy:KeH JHUIIbL OAMH THI apKTHYECKHX MOpe# s paloHa
or Hopo#t 3emmn no Depunroa mposuBa W oxue HpOMe}KyTO‘-IHbIH THIT AJist
pafiona or I'pennanmum no Hoeo#t 3emnn, a ans Apyrux Mopeil JaHO MECTo
B KJIaccHGUKAUUAX ADYTUX OKEaHOB. ABTop He HCIIOJNB30BAJM - Gosee yz:aquIe
TPEILIOKEHUST PYTHX ABTOPOB..
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JlugBugauua 3THX NPOGEJOB, MO HAIEMYy MHEHHUIO, BIOJHE BO3MOXKHA.:
HO TpeGyer GoJiee IOJHEIX IIPe/ICTABJEHHH O peKuMe BOLOEMOB.

B -3aksoueHne sroro Oeryoro o630pa OCTAHOBHMCS Ha BOIpOCe O TaK
Ha3blBAEMEIX YaCTHEIX KjaccHudUKalyusax, BOSHUKIIUX -BHepBeie JeT 10—15na-
3a] YW pAafOHHPYIOIMX MOPS ¥ OKEaHbl MO KaKOMYy-aHOO ONHOMY INPH3HAKY..
Hanpumep, ugydasi TIpOIecCH BePTHKANbHOH KOHBCKLMH B PAa3JHUHBIX aCTSIX
OKeaHoB, JOruuHo Oymer KnaccntpHquOBaTb UX [0 TPHU3HAKY IIOTHOCTHOIG
MepeMeIMBAaHMA (B ONHHMX DafiOHaX OHO BO3HHMKAeT B PE3YJIbTaTe OXJamJe-
HHS, B JAPYIUX — B pe3yabTare HCIAPEHHS, B ommx CHJIbHEE 3MMOH, B Ipy-
rUX — JIeTOM H T. IL.).

Kax wusBectHo, H. 3y6OB HaMeTHJ ceMb THUIIOB KOHBEKTHBHOTO TepeMe-
IUHBAHUS — APKTHYCCKH (puMep — Mopsi ApKTHYeCKOro GacceiiHa), 1o--
asipHblft  (mpuMep — DeJsioe Mope), cyOnonspHBIfi (IpHMEp — IOTO-3anajHass
yacTs DapeHnoBa Mops), Cy6TpONHYECKHH (anMep—CpelmseMHoe Mope),
tponuueckuit - (npumep — Kpacroe Mope), nmpuaoHHBIH (IpHMep — riy6okue:
BOAAMHLI OKEaHOB), cMelieHusi (IIpEMep — 30HHI CONPHKOCHOBEHHsE Tonsd-
cTpuMa u J1abpajoOpCKOTO TeUYeHHH) .

Wsyuass 0COGEHHOCTH JIEJOBOTO PEXMMA, WX-IPaKTHYeCKOe BIXSHUE Ha.
YCJAOBHSI HABUTAllUM ¥ KOMIUIEKC I'HIDOMETEOPOJOTHIecKUX (akTopos, ¢(op--
MUPYIOIMIUX JIEeASHON MOKPOB, JIOTHUHO Oyler KJjaccubUUMPOBATL 3amepsaio-
Ide MOpSl IO XapAKTepHCTHKe TIVIABHHIX OCOGEHHOCTEH JIeOBOTO peXHMa.
Mops - CeBeproro JIeZoBHTOrO OKeaHa H Jaxe LeHTPajbHas YacTb ero NpiE
9TOM OKAaXKYTCS PasrpaHHYEHBl Ha HECKOJbKO 30H.

Hanpumep, I1. Topavenko u . Kapennn B 1945 T. mokasanu ueseco-
06pasHOCThL JIeJIeHHs - NeHTpaJbHOH uacTd ApkTHueckoro OaccelfiHa 1o IpH--
3HAKy CKOpocTell W HampaBJeHHUs TedeHHH u Apefida abJoB, 1o KpalHell mepe,.
Ha Tpu pationa: Awmepuxanckuii, Cubupckuil, Ilpnarnantuueckuit. Momonn-

'3ysi’ YTOUHEHHBIE NAHHBIE, MBL NPENJIOKWIN Pa3ieNuTh ADKTHIECKHH Oacceli

U OKPpanHHble MOPSA Ha HECKOJBKO JELOBBIX 30H, XapPaKTCPHU3YIOHIUXCS pas-

.JIMYHBIM BO3PACTOM, MOIIHOCTBIO U Apeiidom Jabma (1945, 1946).

JI. Kox (1945) Hamerus mecTh JIeJOBHIX 30H: paiion Jbaos Baddunosa.
3a/IHBa, PailoH BOCTOYHO-TPEHJAHACKHX JIbLOB, PaffoH INNMHUGEPreHCKUX JIbAOB
(or TUnuuGeprena no CeBepHafi 3eman), palioH CHOUPCKUX JIbJOB, paHoR

" IBJOB CEBEPHOTO IIOJI0Ca, PAlOH IaJCOKPUCTHUECKHUX JILIOB.

Hepocratox 3Toit KiaccuduKainyu B TOM, YTO OHA OGBEIUHSET PasHO-

- pOmHBIE JIbABI OKPAWHHBIX MOpeH cO JibgaMH HedTpasnbHOH wyactu CeBepHOTO:

JlemoBuToro oxeaHa, HeIpaBHIBHO HAaMeUaeT IPAHILI MEXJY 30HAMH 'H ur-
HOPHPYET BecbMa BaxHBIH HaKTOP — TeueHHd,

O. T'. IMasos (1949) npemaoxun nenenne CepepHoro JlemoBuTOro okea--
‘Ha TO TPH3HAKY XapaKTEPHCTHKH BOJHBIX MAacC ¥ B3aUMONEHCTBUSA aTAaHTH:
YeCKHUX H MECTHBIX IOJSPHBIX Box. OH HaMeTwJs NSTH TUIOB MOpeH: aTyaHTH--
KO-CYOapKTUUECKMH, aTJaHTHKO-aPKTHUECKUi, CHOUPCKO-MATEPHKOBLIH, aMe-—
PUKaHCKO-MAaTePHUKOBBIH, BHICOKOAPKTHYECKHH. 3Ta CHUCTeMa 3HAYHUTENBHO-
ynaunee cucreMsl Koxa, HO HE MOXKeT OBITh NPHHATA B KauecTBE KOMIUIEKC-
HOM, BCJIECTBHE UTHODUPOBAHUS OCOGEHHOCTEH JeMsHOro IMOoKpoBa, uTo TpH-
BeJI0 K HENPaBHJILHOMY DasTPaHMUEHHIO SOH M K OTcyTCTBH}O HOIlpaS,ELe.HEHI/IPl
‘B BBICOKOADKTHUYECKOH 06JaCTH.

Vayuas Tponecchl OGHOBJEHHs BOJ B MODSX, JIOTHUHO GyAeT BBeCTH I10--
HSITHe MHTEHCHUBHOCTH BOJOOOMEHa M CDAaBHHTH DAa3jiMdIHble MOPS M- TPYHIbF
X ¢ 3TOM TOUKH 3peHMs. Takoil ke HMHTEpec HpeILCTaBJIS{eT OLleHKa 6HOJIOI‘H-
eCKHX ¥ XMMHYECKHX IPOIECCOB B MOpe. ,

Bce '3T0 TOBOPHT O TOM, UTO MOIKET GHITH npemox{eﬂo MHOTO YaCTHHIX
CHCTeM KaacCH(HUKAIMI. Kaxmaﬂ 3 Hux Oyjer TIPaKTHYEeCKH IIOJe3HA CO:
ClIeIaIbHON TOUKY 3PEHHS, HO HM OfHA M3 HHUX He OYAET YHUBEPCANbHOM.
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7 ; 11
, Kak BHIHO M3 KpPAaTKOro ONMHCAHHs BaxKHEHIIHX CHCTEM KJACCUPUKAIHUH,.
MPEAJIOKEHHBIX DA3IUUHEIMM aBTOPAMHM, 334 HCTeKIlee CTOJCTHE 3TH KJACCH-
(DMKalMH CYIUECTBEHHO W3MEHHJIMCh, NPHYEeM 3SBOJIIOIHA - HalpaBJjeHa B CTO-
pOHY . BO3pACTaHUsl POJIM IIPU3HAKOB, XapaKTepHU3YIOUIMX DeXHM BOJAOeMa K.
COCTOSIHAE BOJXHBIX MAacC B LeJdoM. ['eoMopdosornueckde IPU3HAKH, KOTOpLIE
B HepBhIX KaaccH(hUKALUAX 3aHMMAaJH BeLyilee NOJOXKeHHe, cefiuac paccmar--
PHUBAIOTCS TOVIBKO B COBOKYIHOCTH C JPYTMMH IpH3HaKamu pexuma. Oco-
feHHO SHAYUTENBHHIH IIar BIepej B 3TOM HallpaBJeHHM CleJaJHd COBeTCKUE
okeaHojiorn. MMM e cHeqaHo MHOTOe JJIS HCNOJL30OBAHHS B KauecTse
KPHTEPHS [JA PasrpaHHYeHHsi MOPeH M OKeaHoB Ha DA3IHuHbBle (YU3HKO-reo--
rpaduueckye 06JIACTH W PAHOHBI- BIIOJIHE OOBEKTHBHBIX LH(MPOBLIX IOKa3are-
Jell THAPOJOTHUECKOro pexkuma, BMecTe ¢ TeM Jaxe B JyUIIMX KaacCH(HKA--
NUSAX BCe ellle BCTPEYAIOTCsI HeMOUETHl, KOTOPHlE MOXKHO OOBSICHHTB JIHOO BHI-
HOPOM HeNOCTATOYHO XapaKTEePHLIX NPHU3HAKOB pexuMa, aubo mpobenaMu B
(pakTHUeCKOM MaTepHaje, Jubo, HAKOHeIl, HeJJOCTATOYHOH NPaKTUUeCKOH IeH-
HOCTBIO TIPHHIMHOB KJacCHpUKAUWH, :
Koneuro, Hesib3st HE CUMTATBCS C TeM, UTO CO3JaHHUEe COBEpIUEHHOH KJac--
caduKalyy B HACTOsHIee BPeMs 3aTPyAHEHO OTCYTCTBHEM B pAle CJyuaes-
MCUEPTIBIBAIONINX TPEACTABACHH! O THADOJOTHH OKEAaHOB, MOpEH, 3aJIMBOB,.
nponuBoB. Mops MBI 3HaeM, KakK TIPaBHJIO, 3HAUUTENBHO XyXKe, UeM CYIIY..
O MHOrUX BeZymHx reorpaduyecKux MpobaeMax MPHMEHUTENbHO K MOpPIO He:
3aAYMBIBAJNHCh HH KJIaCCHKHM-OKeaHorpadbl IPOLIOTO, HH COBPEMEHHLIE OKea-- -
" Horpadsl (BO BCAKOM CJIydYae Ha TH TEMbI He OCTAJOCh MOYTH HUKAKMX CJe--
LOB B IleyaTH), XOTsi B TO K€ BPeMs B TEXHHUYECKHX, HAYUHO-HCCIEI0BATEND--
CKHX ¥ Hay4HO-OIIePaTHBHBIX IPOOJIEMAX MMEIOTCSI Cepbe3Hbie NOCTHKEHHS.
B pesyabrare 1o cUX nop o0CYXIaeTcs ¥ NO-PA3HOMY B PasHBEIX CTPaHAaX:
pelraercss Ka3ajoch GBl JIEMEHTAPHHIH BOIPOC O YHC/AE OKEaHOB HAa 3€MHOM.
urape. He cosfano mofvIMHHO HayuyHOH 6GecClOpHOH 6a3bl 1A pPaliOHUPOBAHUS
1 KJaccudHKaLuy BCeX MOPCKHX BOJOeMOB. He BHISICHEHE! OCHOBHEIE 3aKOHO--
MEpPHOCTH H3MEHEeHHH TeHepaJbHOH UHDPKYJISUMH BOX B MHDOBOM OKeaHe..
[Tourn He w3BecTHH TMyJbCAlMHd ¥ (GAKTOPHl IMIaBHEHIIMX TeUeHHH, B TOM UH--
‘cJle ¥ TIOJYYUBIIMX COGCTBEHHEIE HA3BaHWf TPHIUATH C JHIIHUM OKeaHHUe--
ckux TeueHuf. Her TBepABIX HAYYHO-OOBLEKTHBHHIX KPHUTEPUEB MAJs BhlLeje-
HUSL BOAHBIX Macc. OueHb HeBEIHMKM 3HAHHS O BEPTHKAIbHON HUPKYJIALHN BOI K-
0 TOPU30HTAJbLHOM BOJoOOMeHe Mope#i. Jlaseko He BceM 3ampocaM MKHSHH OT-
BEUAIOT ' OHOXHMHYeCKHe PaboThl ¥ PaboTHl [0 HAYYHOMY OOecneueHHI0 MOp-
CKHX NIPOMBICJIOB M TPAHCIOPTHHIX omepauuit. Hepenko pacuers! ruaposoraye--
CKHX HpOIECCOB, OCHOBAHHBIE HA M3YUEHHH NPUPOIHEIX ABAEHHH, TOAMEHSI0T-
€l Hay4YHO-TEODeTHUEeCKHMH IDeAINOIOXKEeHHIMH, NaJIeKAMH OT AeHCTBHTENb--
. HOCTH. - ' . X .

Onnako 3T HeIOUETH BOBCe HE O3HAYAIOT, YTO B YKA3aHHBIX BOMPOCAX,.

a Takxe B NpobjeMax MOPCKOH TeorpadMy Mbl COBEPIUEHHO GeCIIOMOMIHEL..
Psan matepuaioB mo HuM yxe cobpaH. Eciu cepbesHo 3aHAThCS 0606mennem:
¥X, TONYTHO C PA3BUTHEM HOBBIX HCCJENOBaHHMH, THIATENBHO CKOODPIHHUPO-
BaTb YCHJMA MHOTOUHCJIEHHBIX MOPCKHX YUPeXKIEHHH, MOXKHO CYMIeCTBEHHO-
npUOAU3ATECS K MPaBHIBHOMY DEILEHHIO MHOTHX BOMNpPocoB.! OmeIT mpekpac--
HbIX mcciepoBaHuii Makaposa, [leproruna, KuunoBuua ¥ ApPyTHX OTeuecTBEH:-

1 OpnrM M3 TAaKHX KanmuTaabHbix 0GOGUIEHHH, NOMOraloMMX AajbHEHIIEMY  Da3BHTHIO
Hceaenonanui, ssagercs. Mopckoit ataac (1950). CepbesHHM MePODpHATHEM —ABJASETCH
TaKxe cosmanve B. 1951 r.. MeXAYBELOMCTBEHHOR OKeaHorpadHUecKOk KOMHCCHE & NpH. -
AH CCCP. o . R
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HEIX MODEBENOB, BO MHOI'OM ONepeNWBIIKHX 3apyGexKHBIX oKeanorpados, ybe-
JMTEJIBHO TOBOPHT O CHJIE M BO3MOXKHOCTAX Halllefr HAYKH O MOpe.

Cucrembl Knaccuukanuili 6yAyT BOSHHKATH H YTOUHATHCA IO Mepe pas-
BHUTHSI HCCIENOBAHUH M OObeNUHEHHs1 MAaTepHaJoB B HaAyuyHBIX IeHTpax. He-
COMHEHHO 4 TO, UTO HauboJjee coBepmeHHoﬁ MOZKeT CTATh Ta CHCTEeMA, KoTopas
Oyzer mocrpoeHa Ha KOMILICKCHOH OueHKe pexkuma (UTO He MCKJIIoYaer Lese-
«COOGPA3HOCTH IPOH3BOAUTD KIACCH(HKAIHIO 10 OTACNbHBIM HauGo/ee BaXKHEIM
3JIeMeHTaM THAPOJIOTHUECKOrO PeRuMa JJs BCIOMOraTe bHBIX - ueneH)

Onnako He BCAKasg KOMIVIEKCHasi KjnaccudHKanus mopeil nmpuemsema:
BaxHoe ycioBHe — He BCTraBaTh HA IYTb (POPMAJIbHOH OLIEHKHU 3JEeMEeHTOB pe-
JKHMa, OTOPBAHHOH OT KOHKPETHBIX IIPOLECCOB, MPOUCXOMAANIMX B MOpe, H OT
KOHKPETHBIX 3aJau B 00/IaCTH H3YYEHUS M OCHOBAHMS ero,

KowmmiekcHele KiacCHOHKAUMH MNOMKHBI OXAPaKTeP#U30BAaTh IVIaBHBHE
YepPThl TOTO WJIM MHOI'O MOPCKOrO reorpa(uyeckoro paiona, mokasaTb MeECTO
€ro Cpefl APYTHX PadoHOB, a OTCiofAa — K ofliiee HampaB/eHke TEKYIHX |
TIpEICTOSIITHX PAcCUeTOB U HCCJIeJOBAHUE.

Boiiie yKe IQBOPHIOCH O TOM, UTO HHXKEHEP-OKEaHOJIOr He MOXKeT IpH-
MEHSITb CTaHJaPTHbIE MPHEMbl HCCIIeoBaHuH, 06paboTKY NPOTHOZ0B U 06Cy-
JKHUBAHUS XO3AHCTBA BO BCeX Cayuasx u padorax. OH ToJiKeH, mpexie Bce-
IO, CYHTATBCS ¢ reorpadHuecKUMH OCOGEHHOCTAME Pafionos. OTCIONA U BOSHH-
'KaerT TECHBIH COI3 HHXKEeHEePHOH OKeaHOJOTHH, KaK HayKu reo(pusuueckoi,
¢ reorpadHyeCKHMH HAayKaMH, HHTepec ee K BoIIpocaM reorpaduueckoro
pafioHupoBandsg. JTOT HHTEPEC TeM GoJjiee YMECTEH; UTO BCe BO3PACTAIOLIHE
TEMIIBl JI€ATeJbHOCTH COBETCKOr0o OGIECTBA MO OCBOEHHMIO NPUPOIHEIX GO-
TaTCTB, PasBepTLIBANKE 'paGoT 1O KOPEHHOMY H3MeHeHHI0 Teorpaduyeckof
cpelibl B psAfie pafioHOB CTaBAT HOBLIE IPOGJEMEl He TOJBHKO Iepel HCCIAeNo-
BATEISIMI CyLIH, HO M Ilepel HccienoBarensMu Mopefl. Tor IyTsh, IO KOTOpO-
My, KaK HaM Kaxercs, Ce/lyeT pasBHBATh KOMIIEKCHYIO Kjiaccu(pHKaIHIo MO-
pelt W OKeaHOB, OMUPAIONIYIOCH HA DeXUM HX, NOJDKEH CYHTATHCH C HTOTAMH
JHCKYCCUH, BOSHHKILIEH CDefu COBETCKHX reor‘paq)OB B TIOCHEIHHUE TOALL STO
NO3BONUT U36eKaTh OIMO0K M OTKJIOHEHHH OT TVIABHBIX NPHHIHIIOB.

JlocTixeHHs COBETCKMX TeorpadoB, H3yualounuXx reorpaduiecKie 30HDI
. KaK OOGBeKTHBHO CYIIECTBYIOLLYIO PEaIbHOCTD B COBOKYITHOCTH C MpPOLECCaMH
TUTAHETAPHOTO MAacIITaba, C OIEHKOH DPesysbTaToB B3AMMOJEHCTBUSA U Gops-
OBl Pa3JUUHBIX (DAKTOPOB, C OUEHKOH NEeATeNbHOCTH 4eJOBeKa, HOJIKHBL Haii-
TH ‘B HAXOAAT NPH3HAHHE INIPH H3YUCHHH MOPCKHX 30H. ‘

B 70 e BpeMs OUIMGKH, CBOHCTBEHHbIE HEKOTOPHIM pa60TaM HaanMep,
Ype3MEpHOe IpeyBesiNyeHMe CAMOJOBJEIONIEH POJHU Mmpollecca, OTPLIB €ro OT
Cpefibl M IOCTAHOBKA HAJ CPeNOH, OTCYTCTBHE BHYTPEHHHX CBS3el BHYTDH
reorpaduyeckoro pafiona, HeOCTATOYHOE MPAKTHYECKOe YduacTue reorpaguu
B JKHSHEHHBIX IpPOGjeMax COBETCKOrO OGILIECTBA, MOIYT HMETh CTOMb XKe
CepbesHOe 3HAUeHHE M B MODEBE/ICHHY.
~ K coxajneHHI0, B OJHOM H3 BaKHEHIIHX BOIPOCOB IHCKYCCHH, & HMEHHO
B BONPOCE O NPHUHIHMIAX reor‘pa@mqecxoro pafoHHPOBAHUS H OO0 OCHOBHBIX
mpusHakax reorpaduueckoro paiioHa, reorpadul yBJIEKaJHCh DPACCMOTPEHHEM
OCHOBHOTO TeaTpa NEeATEJbHOCTH YesJOBeKa Ha Cylle u OCTaBWIH MOPS ¥
OKeaurpl 0e3 BHUMAaHUS. BO3SHUKIU HEKOTOPHIE TIPEJIOXKEHUS O palionupoBa-
HHUM HACTOJIbKO «CYXOIyTHOro» ofpasua (nampumep, pailonupoBanue mo Gac-
cefiHaM peK), UTO HX IOJOXKEHHSIMM HeJb3sl BOCIOJb30BATbCA HA Mope. IDTO,
KOHEYHO, HeJb3s CUHTaTp, NHPaBUIBHBIM. Mopckas TOBepXHOCTb 3aHEMaeT
60JII>IHyIO YacTb 8eMHOTO IIApa K OKashlBaeT CHJbHeHIee B/IMAHHE HA CYIIy.
I'eorpadudeckne mpoIecCH CBASLIBAIOT BOGJHHO CyIly M MODE, XOTSl M NPUBO-
JAT K PasHUHBIM TOC/IE/ICTBUAM. CrienoBaTe/IbHO, H B OCHOBHHIX TpoGiemax
reorpaguyeckoro pafioHHPOBAHHS AOJMKHA ObITH OTPAXKEHA 3Ta OOLIHOCTS.
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_ Besyc/i0BHO,. OCHOBHbIE TPHHIIMIBL reorpaqmqecxon HayKY, KOTOpre cra-
JIM SICHEIMH TIPUMEHHTEJBHO K CyIle, IPHJIOKHMMEL TaKxke H K MOpio. Mul ume-
€M B BUIY BbIABIEHAE BHYTPEHHHX M BHEIIHHX, CXOIHBLIX H NPOTHBONOJION-
HBIX (PAKTOPOB, BJMSIONHUX Ha (HOPMHPOBAHUE reorpa(pnqecxoro o6JrKa pafo-
HOB. Mexy ecTeCTBeHHBIMH reorpapuueckKMMy padoHaMu Ha Cylle H Ha
Mope B 3THX TNPHHLUUNAX 3aJ0MKEHBl TOUKH COIPHKOCHOBEHHS.

CymeCTBeHHoe pasauyde - MEXAY HHMH 3aKJOyaercs B cBoeoOpasHu
MopcKofi reorpaduyeckoll cpeisl, B 6onee rHOKOM H GLICTPOM pearupOoBaHUH
ee Ha HM3MeHEeHHS PEeRUMOOOpPAsYIOIIKUX anKTopOB I'eorpaduueckuil 06JHK
MOpCKHX pafioHOB BBIPAXKAETCSI B CBOROODA3UM DeXMMa, B U3MEHUHBOCTH €ro.

TakuMm 06pasoM, 37ech Mbl BO3BDAIAEMCS K BONPOCY, 3aTPOHYTOMY

" B HauaJie CTaThH, a MMEHHO K BOIIPOCY O peXKHUME.. Eciu na cyluie B OCHOBE

PafOHHPOBAHUS ¥ KIACCHQUKAIMM JIEKUT eCTECTBEHHAS reorpaduueckas 30-
Ha, TO Ha Mope — pafioH, oTIayaiomuiics cBoeoGpasuem. pexuMa (ruzpome-
TEOPOJIOTHYECKOTO —: TIpexke. Bcero). IlsyueHne MOpPCKOH reorpacpnqecxom
CpPelibl JIO/KHO OBITh, TPEXIE BCEro, COCPENOTOUEHO Ha BbISBICHUH - POJIH
TeX (AKTOPOB, KOTODEIE BBISHIBAIOT ONpEIENEHHYIO cneun(quHOCTb pe}xnma
PasJUYHBIX P2HOHOB.

. Briite MBI yxe oTMedal, YTO OIHH q)aKTopbl JeficTBytOoT GoJIee HIIH Me-
Hee IIOCTOSIHHO M BCErJa B . OAHOM. HANPABJCHUH (HANDPUMED, TOJNOKEHHE,

' CBSI3b CO CMEXHEIMM BOJOEMaMH, KocMuuecKue (hakTophl), a Apyrue IO. Ipu-

poZe cBoefl M3MEHUHBHl U UX JAeHCTBHE MOMKET IIPUBECTH K CAMBIM Pa3JIHUHEIM
nocaeacTBUAM, K UHCAy TakKuX OTHOCHATCS THIPOMETEOPOJOrHYECKHE, pasBu-
THEM KOTODBIX ONpeNefseTcss B3aHMOIENcTBHe Mexny armocdepoil u BomoH
u KosebaHus pexuma, MMeloine OOJbIIO2 IIPAKTHYECKOe 3HAYEHHE B IIPOH3-
BOILCTBEHHOH NEATENBHOCTH YeJiOBEUeCKOTo OOIIecTBa.

Taxim o06pasoM, TONBKO BHUMATEJILHLIH aHAMIU3 pemnMooﬁpasy}omHX
(akTopoB, B3BEIIHBAHHE IIPOTHBOPEUUBOH POJH UX, IOMOXKET HCCICIOBATEIIO
BBISIBHTD TJIABHblE PAS/IMUHs B MODCKHX BONOEMAX M NPOHSBECTH DAHOHMDO-
Banue. [IprHUMIMANBHBIR MOAXON K aToH npo6seMe B MOpe TAKOB 3Ke, KaK H
HA Cylle, HO HMMeeT CBOK CIenu(uKy B yruySieHuu rmpOMeTeoponornqe-
CKHX (DaKTOPOB.

KoHeuHo, ¢ TOYKH 3DeHys BHEIWIHEro oGJuKa, IPUMEeHUMOH K cyxonyTHo-
My - JgaHnmadTy, Mope He MeHsdercs. MEl JOJKHBEI 00paTUTh BHUMAaHHE HA
apyrue (GHOpPMEl IeATeJbHOCTH, OTpaxalomuecs B pexkuMe mopefl. K uncay ux
CTHOCSITC TaKHe, KaK H3MeHEHHe GeperoBOf UepThl M IOABOJHOTO penbeda
B psfe DafioHOB B pesyibTaTe ,D;HoyI‘JIy6I/ITeJIbeIX .paboT U CO3JaHHUS MOP-
CKHX COODYIKEHHI — MOJIOB, IIPHUCTAHEH, TMOPTOB, KaHAJOB, MCKYCCTBEHHBIX
OCTpPOBOB. B- psne ciyyaes UeNOBEK NpeKpaLlaeT paspyLIHTeJbHYIO paGoTy
MOpsl, 3aKperuiseT 6epera, OCTAH2BIMBAET II€DPEHOC TPYHTA .M TaJbKH 110 IHY.
PasBuTHe PHIGHBIX W XUMUUECKHUX TIPOMEICJIOB B MOpE BeIeT K PeryJHpoBKe
W H3MEeHEHHIO .eCTeCTBEHHBIX 6HOXHMquCKHx 3alacoB U HpO,ZIYKTI/IBHOCTH

“MOpsi.

UesoBeK B HEKOTOPHIX CIyYasX Jaxe MeHfeT HaceJeHHe MOpCKI/IX BOI[
IIpuMep sTOrO — mepecafka Hepeun us A30BCKOro Mops u Kehanu us Uep-
noro mopsi B Kacmmiickoe mope. Ycremmnasi 6opp6a ¢ MOPCKUMH JIbIaMA~—
HpUMep AKTHBHOIO IPEONOJICHHS "UEJIOBEKOM €CTECTBEHHBIX MOpCKHX HpPHHT-
CTBHUA.

COLHANACTHIECKOE | ofu1ecTso MO}KeT nponssecm eme Goree SaMETHbIe
Y3MeHeHHs B pexkuMe Mopefl. OrpoMuble paboThl Ha Cylle, 3aITaHAPOBAHHLIE
u mpoBoauMbie CoBerckuM COI030M, OTPasATCA H Ha MODe: M3MEHUTCH.CTOK;
U3MEHHTCS PaclpelieseHie BOAHBIX PECYPCOB MEXLY MODPSIMU, H3MEHHTCS KO-
JIAYECTBO MYTH, @ S3HAUHT W CKOPOCTh OTJIOKEHHs] OCAJKOB B Mope H3MEHHATCH
XHMU3M BOJ B HEKOTOPBIX paifonax. o Ly e
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Bnepenn-y KoMMyHHCTHYeCKOrO oOmjecTBa eme GoJjee KpymHble npobie-
MBl 4 BO3MOXKHOCTH — DafUKaJbHOE H3MeHeHHe PeXHMa HEKOTODHIX BOLOEe-
MOB, WCIOJL30BAHHE SHEPrU¥ NPUIHBO-OTIMBOB ¥ T. M. Takum oOpasoM, u B
9TOM OTHOIUEHHH (T. €, C TOUKM 3peHHs B3auMoleHcTBUS dejOBeKa CO cpe-
Iloft) B Mope HeHCTBYIOT M JOCTATOUHO SPKO NPOSBASIOTCS ofiue reorpadu-
UeCKHe 3aKOHOMEPHOCTH. '

PesioMupysi  BLIMIECKA34HHOE, CJeNyeT KOHCTATHPOBATb, 4TO HAa Mope,
KaK W Ha Ccylle, ¢JHHHULeH DaHOHMPOBAHMS U KJIACCH(DHKALUK LJOJIKEH SIB-
JIAThCSI €CTECTBEHHH# reorpaduueckuil pafioH, xapaKTepH3YIOMMACA ocoGeH-
HOCTSIMH ' pexkuMa. BaxuHoe ycJoBHe HAYUHOCTH W JKH3HEHHOCTH pafioHHpOBa-
HHUS — TIPaBUJIBHOE OTpaXKeHHe B XapaKTEPHCTHKAX pex{nma BaKHEHIINX

eCTeCTBEHHBIX Te0rpaduuecKux ocoBeHHOCTell W B3aMMOMAEHCTBUS MeXIy reo-
* rpahuuecKoft cpeloii u 06IIeCTBOM.

Tonpko TO palioHnpoBaHHe W Ta KJaccHduramus OyLyT o60CHOBAHLL,
MOHATHBI, JKU3HEHHBl W TIIOJE3HBEl, KOTOphle BOOPYXKar OOHIECTBO IOHH~
MaHHeM. Cpellbl, [IOHHMAaHHEM IpOLECCOB B HEH M KOTODHe MNOMOTYT mHpa-
BUJIbHO OPraHM30BaTh HCIOJAb30BaHHEe TreorpaQuueckux yCJAOBHA. H  IPU~
POJAHBIX - 6OTaTCTB B TPAKTHUECKOH JesaTeJbHOCTH. TakoBo, KaK HaM Xa-
XKeTcs, CoBepIlenHO o0szaTe/qpHOe TpeOOBaHHE K TeM KOMIIEKCHBIM Xa-
DaKTepUCTHKAM DeXHMa, KOTOphle MOTYT OBITh HCIHOJb30BAHH IS5 maccmbm
Kallid BOJOEMOB,

Mopckue 1 oKeaHcKue pafionbl B TeorpadHUYeCKOM OTHOLIEHMH HHTEPec-
HBHl TpexJe BCero cOo CJelylOmuX TodeK 3peHHs: 1) Kak reorpaduueckne
paifionEl, B KOTOPEIX NIPOMCXONAT (a4 HMHOTJA W 3apOXKIAITCH) THIPOMETEopO-
JOTHUYECKHE INPOIecchl, CKasbBAIONIWECH B PA3AWUHBIX YACTIX 3eMHOrO Iua-
pa; 2) Kak HaBUTAIMOHHBIE DAMOHBI, B KOTOPBLIX AEHCTByeT MOPCKOH TpaHC-
nopt; 3) Kak pafoHbl MOOBIMM M SKCIIyaTallud NPHPOAHEIX Gorarcrs u  pe-
CYpCOB. A
B pasmuusbIx vacrsx MupoBoro okeaHa CyINECTBYIOT CBOH cneun@nqe—
CKHe ¥ BaxHelne npusHaxku pexuma. OTciofa ciefyeT OCHOBHO! BEIBOA:
IPH KOMILIEKCHO K/1aCCHHUKALMY Heb3sl NIOB30BATLCSA SIMHEIM [IPHBHAKOM .
pekuMa [T BCeX MOpeil y OKeaHOB.

Knaccuduganusi, NpeljJo)eHHasT COBeTCKUMH HccaefoBarensMu B 1950 r.
(cM. BHIIIE), B 3TOM OTHOINEHUH HAET AaJjbllle NPeABIAYIINX Kjaaccudurauui,
OZHAKO HeJOCTaTOUHO, PeIlHTeJbHO. B pame ciyuaes oHa cOXpaHM/Ia IPUHIMUIT
HEHYKHOTO eIMHO00pasus TaM, Iie TpeboBaJOCh OTCTYNHTh OT Hero. Hampu-
Mep, 0 OJHHM IIpPH3HAKaM KaacCU(GHUUUPOBAIUCH TAKWe PA3SHOPOMHEIE MOpS,
kak Batp¢dunoBo u SImoHCKoe. DTO BEHISBIBAIOCH CTPEMJIEHHEM COXPAHUTD JJIst
BCeX MOpeil ¥ paiioHOB OKeaHa ONHH H Te e KIacCH(PUKAUUOHHBIE IIPU3HA-~
K. Mexny TeM, 5TH NpH3HAaKH, Oy[yud IJIABHHIMH B OZHHX paHOHaX MOTyT
B JPYIMX OTCTYIATL Ha BTOPOW mJAH. Tak, B MOpAX ceBepHOH M yMepeuHOk
30HBl BaXKHYIO POJIb UIPAIOT NPOLECCH OXJaXKAeHHs, a He ucnapexus. B apk-
THYECKHX MOpSX Ha TePBOe MECTO BBHIXONST MPOLECCH (hOPMHUPOBAHHSA JIeIsd~
HOro Toxpoea. B mpyrux e pafioHax oxeasa BCe STH TIPHSHAKH ,OTCTyHaIOT
Ha BTOpOH IJIaH Iiepef BJHUSHUEM MODPCKHX TEUeHHH, WJIH mepel BosgeH-
CTBHEM BOJoOOMEHA MEXIY CMEXHBIMU paHOHaMH, WM Nepel BAUSHHAEM Ma-
TePUKOBLIX BOJ. B COOTBETCTBUMH C 3THM W B OCHOBe KJacCHBUKALNK HA Iep-
BOM ILIaHe NOJIKHBI JIEXKATh Te WJH HHBle BaXKHBIE [JIST JaHHOH 30HMBI Xapak--
TEPUCTHKH, MOTOJNHSEMble BTODOCTENECHHBIMH, TOXKE€ pasiIuuHbiMH. Komiiexkc
ux u Oyner ONpENeJIATh eCTECTBEHHOE H B TO XKe BpeMH U3HEHHO BaXKHOe:
pasfe/ieHne PaHOHOB.

PyKoBOICTBYSICh 3TUMH COQGPaXKEHUAMY O TJIaBHBIX YepTax PeKHMa, MBL
Ha IIpUMepe TaKOro <«OAHODOJHOTO» BoxoeMa, Kak Cesepublil JIemOBHTHIE
OKeaH, MOMeM INPeNJOXHTb BBHIENHTb 10 KpaiHell Mepe OKOJO TPHAUATH:

18




©CTECTBEHHBIX TreorpaduuecKux paioHOB, omuqa}oumxc;{ 0coBBIMU JIeJI0BO-
FHAPOJIOTHYECKUMI YCIOBUAMH,
IIpu pafioHupOBaHHM BHYTPH MO[:fl CjefyeT BHLIEJHTb 30HBI PaACIOJIOXKe-
HMS TJIABHBIX JI[ITHBIX MACCHBOB, (OPMHDYIOIIUXCS NOX BJHSHHEM KOMILIEK-
ca ¢usuKo-reorpahHYECKHX M THADONETEOPOJOrHYeCKHX (BAKTOPOB i CHJIb-
HefmuM o6pasoM BIMSIONIMX HAa HABHTALMOHHBIE YCJIOBHUA. TaKUX MacCHBOB,
3aHUMaomHx GoJbiune reorpaduueckue pafoHEB], [0 HANIEMY MHEHHIO, MOX-
HO HacuuTHBaTh GoJee 20,
Kpome Toro, cienyer BHIAEIUThL PailOHBI, OTJIHYAIOLIHECH KOMILIEKCHBIM
coueTaHueM psna 6aarompuaTHEIX GakTopos (MPOTPEB ‘BOJALI, CTOHHEIE U CTO-
KOBBIE TEUEHHsS, BO3JEHCTBHE TeNJIbIX THXOOKEAHCKHX, aTJIAHTHUECKHX WU
peuYHBIX BOA M T. IL), He 3aMep3aloHIUX WM PAHO OCBOOGOKMAIOIIUXCS OT
JbJIOB ¥ TOSTOMY Hawbosee HOCTYNHHIX B HaBHTalVOHHOM OTHOMIeHWW, Ta-
KAX pafioHOB B IIpefesax CeBepHoro .He,u,osmoro oOKeaHa MOXHO HaHTH
OKOJIO JECSTH.
Bce aTH paloOHBI M MOPSI C eCTECTBEHHBEIMH M HCTOPHYECKH CJIOMKHUBILIHMHU-
csl TPaHHIAMH MOXKHO OOBEIVHHTb B OAMHHAAUATL Oosiee KPYyMHBIX O6jacrei:
H KIaccUbHUIUPOBATL CJAELYIOUIMM 06pasoM.
1. Ilenrpanpnas! ofJacTs IOCTOSIHHOTrO npeoOjaflaHus MHOTONETHHX
(makoBBIX) JIBIOB, YYACTBYIOUIUX B TEHEPAJBLHOM gpeiige B cTopoHy AriaH-
THYECKOTO OKeaHa; 3Ta OGJACTh OTIHYAETCS HM3BECTHOH KOHCEPBATHBHOCTBIO
IMPKYJASUUMA BOJ, YCTOHNUMBOCTBIO BEPTHKAJBHOTO DACCAOEHHS BOAHBIX Macc.
3anuMaer GOJLIIYIO YaCTh LEHTPaAJBbHOTO TyGoKoBOIHOrO AprTHYECKOTO Gac-
ceffga.
2. BrIcoKoapkTHUecKass 061aCcTh MaJiod aKTHBHOCTH BOZOOGMeEHa M JeAo-
o6meHa, cmabblx W 4Ype3BLMANHO MepeMeHUMBHIX TeweHHi u- mpeitdos, AB-
JSIOIasgca Hepeoxo IpH ONpefeseHHOM COYeTaHHMH CHHONTHYECKHX Ipolec-
coB 00JIACTBIO JJIUTENBHOIO 3aCTOs JIbJIOB.
3.  OxpauHHas nakoBast 06/1aCTh aKTHBHOTO JiefooGMeHa MeXAY OKpaHH-
HEIMY MODS™ME W HEeHTDAJbHBIMH, palioHaMH, SBJsoOmascg 06JacTbio IepeMe-
MUBAHKA JIHJOB PASIMIHONO BO3DACTA H MPOHCXOMKICHHUS, 00J1aCTbIO BCTPEYH
pasJHYHBIX TeueHWH M JpefidoB; coBIafaeT NPUMEPHO C 30HOH MAaTEPHKOBO-
IO ckiaoua (HO MecTaMu 3aXONMT.I0XHee ee).
, 4. TlpubpexHasi makoBasi 06JaCTh MENKOBOZHBIX MOped, OTJIHYAIOASICS
npeo6J1a11aHHeM TPAHSUTHOI'O, WJH . HAroHHOro, Jpedda JbJOB U3 MaKOBOH
OKpauHHOH 0O6JacTH, 3aX0lOM XOJOAHBIX BOJ, OTCYTCTBHEM CYIIECTBEHHOTO
MaTepHKOBOTO CTOKa, 0coGOH He6JaroNPUSTHOCTHIO JI€JOBLIX HABHIAIHOHHBIX
yCIOBHA. ITo  cymecTBy sABJASeTCS IOXKHBIM IPONOJNKEHHEM OKpaHHHOH naxo-
BO#l 06J1aCTH aKTHBHOTO Jieo06MeHa.

5. ApkruuecKas CTOKOBasi 0GJACTh MEJKOBOMHBIX JIGMOBHTLIX MOpeil, OT-
Juyammascs InpeobaagaHueM BBIHOCHOTO Apefida M TeueHHUS, 3SHAUUTEABHBIM
JIETHUM TIIpOTDEeBOM M pPaCCHOeHHeM BOJ IPHOPEXHOH 30HBI B pesyJbTaTe
BAUSHAS . MATEPUKOBOTO CTOKA,

6. TpeHnaHnCcKAs JIENOBMTAst TMIyGOKOBOAHAS OBJACTb, OTIHYAIOIAACH
ObICTPEIM  JipefibOM M IepeMellMBAHHEM DAasJMUHBIX JbJAOB, ABHKYIIHUXCS
B OCHOBHOM M3 ADKTHKH K ATJAHTHUeCKOMY OKeaHy, MHTEHCHBHEIM BOJOOG-
MEHOM M JefCTRHEeM DA3JIMUHBIX BCTPEYHBIX (TEMJIBIX U XOJOJHBIXK) TEUeHHH.

7. AMepHKaHCKO-MaTeDUKOBas 06JacTh NPOJHBOB H 3aJHBOB, OTJIHUYAIO-
ulasics HHTEHCUBHHEIM JipefhoM JIbJOB M TeueHHSIMH, nepememuBaHueM BOJI-
HBIX MacC M JbIOB Pa3JIHYHOrO NPOUCXOXKACHHS. :
) 8. ATyIaHTHKO-apKTHUECKas MEJKCBO/IHAS 0614aCTh, omnqa}omaﬁcs{ obpa-
30BaHHeM B SHMHEe BPEMs MECTHBIX JIbIOB, CMATYAlOLIMM BJHSHUEM aTJaH-

! Haspasus o6aacTell ABASIOTCS YCJAOBHHIMH.

o . ‘ 1:9



THYECKHX BOL, Tf‘yTCTBI/IeM CyU_I,GCTBEHHOl"O MAaTepUKOBOI'O CTOKA, npOMemy-
TOUHBIM pPacCHoOJMOKCHHUEM MEXIY TEIJbIMH H XOJOIHBIMH paI/IOHaMI/I nepeme-

» IIIABaHUEM CEBEPO-ATJIAHTHYECKHX W MECTHBIX ITOJISIPHBIX. BOL.

9. ApKTUKO-THXOOKeaHCKass 006/1acTh THUXOOKEAHCKHX BO3NEHCTBHH, OT-
JIMYAIOMAsC 3HAYUTENBHEIM JIETHUM I[POTPEBOM U HpHTOKOM BOX 13 THUXOro
OKeaHa, UHTEHCHBHBIM BOTOOGMEHOM, HECKOJBKO MeHbIIeH MOIIHOCTBIO JIbAA.

10. ArnasTHRO-CyGapKTHUECKast- 0GJACTh CHJIBHBIX BOBJeHCTBHHA TEeNNbIX
ATIAHTHYECKHX: BOJ, OTJIMYAIOIIMXCS HHTEHCHBHBEIM BONOOOMEHNOM H KPYIroBO-
pOTOM BOJI, HHTEHCUBHOH BePTHKAIbHON HUPKYJISLIeH, TOYTH TIOJHEIM OTCYT-
CTBHUEM JIbJOB.

11. Cy6apKTquoKas{ CTOKOBasi 00/1aCTh CPABHUTEJBHO MEJKOBOJHBIX 3a-
‘Mep3aloliiX 3MMOil Mopell, IOUTH CO BCeX CTOPOH OKPYXKEHHBIX Cyuiefl. IJTa
06/1aCTb OTJIMYAETCS H3GHITKOM IPECHBIX BOM, MpeobsafaHueM CTOKOBBIX Te- .
uyeHufl, 3HAYUTEJALHLIM JETHHM I[POTPEBOM BEDXHHUX CJIOEB BOABI, TASHHEM
JIbJIOB, B OCHOBHOM. Ha MECTE, HEKOTOPHIM yYacTHeM IOCTOPOHHHX TUTYBUHHBIX
BOJ B BOjooGMene.

CyluecTBeHHBIH 2/JeMEHT IaHHON KiaccudHKAIUH — HecoBNajeHue (BO
MHOTHX CJIy4asX) eCTeCTBEHHBIX I'PAHMIl C MCTOPHUYECKH CIOKHBUIAMHUCA OdH-
JHAJbHLIMA TPAHMUAME MODEH M Y¥A3aHHe HA TO, YTO TPU HEKOTODHIX YCJIO-

" BHSIX 9TH €CTECTBEHHbBIE I'DAHHIBLI MOTYT CMELIaTbCa (B 3aBHCHMOCTH OT pas-

BUTHSI POLECCOB, OIPeNe/AIONHX IJIABHble THUIHUYHBIE UEPTHI pexXuMma).

KamxnoMy xaaccubUKANUOHHOMY THIy COOTBETCTBYIOT -CBOU II&PBOOUE-
pennble 3anaud B O6JACTH UCCIEJOBAHUH u OCBOeHusi. Hampumep, mas uer-
BepTofi 06JacTi OCHOBHEE 3amauu OyAyT Takue: obecredeHue M IPOAJIEHHE
HABUrallU¥ CPEACTBAME HAayKe M TEXHHUKM, OpraHH3alusl 4eTKOH HayJHO-ole-
_paTUBHOH Cay:KObI, H3ydeHHe npefida JbIOB, KAUeCTBeHHBIX XaPAKTEDUCTHK,
JIBJOB, JIeNOBEle IpOrHO3HL. as BoceMoB ofaacty 3ajpayu GyIyT HHBIE: H3Y-
yeyHe BOZOOOMeHa M TemIOOOMEHA, -HAYUHO-TIPOMBIC/IOBEIE HMCCIeI0BALHS,
_IPOMBICJIOBAS DPa3BellKa, KOMIUIEKCHbIE T'HAPOMETEOPOJOTHIECKHe IIPOrHO3EI
1 T. . COOTBETCTBEHHO C BBIIIEH3JMOKEHHEIMH COOOPaKEeHUIMHE MOXKHO OT-
METHTb, UTO W [OC/HEJHHE BAPHAHTH K/IaCCH(UKAIMA OTKPHITBIX Yactell Apy-
THX OKeaHOB, pPAacCMOTPEHHEIE BO Il paspmene naumo#l cTaTbh, a TakKke
OKDaMHHBEIX MOpel, HYXJAIOTCsi B JIOPasoTKe.

B ArjaHTHYeCKOM OKeaHe HEeOGXOZMMO JOUOJHHUTENIBHO BBIIEIHTE 00Ja-
cru Tonbderpuma, Ucnanacko-I'pensannckyo, CybGanrapkrTuyeckyio; B Tu-
xoM okeane — o6sactb Kypocwuo, -Kamuarckyio (wmu Ofisicno), Bocrouno-
aBCTpaIUiCKyJo, Cy6aHTapKTquCKy}o B Wunuifickom oxeane -— CyGaHrapk-
_THYECKYIO H T. M.

3Hauuresnpro GONbUINE H3MEHEHHSI u ILOHOJIHeHI/Ii{ _CJIefyeT BHECTH B
KnaccuMKalyo MOpeH W IPUPAaBHEHHBIX K UM BomoeMmoB, OjiHako sTa saja-
9a BLIXOJHT 3a PAMKH HACTOSINEH CTaTe, BCJIENCTBHe 9ero MBI He Oyaem
_OCTAHABJMBATHCS Ha Hel,

B HameM pacnopsKeHuu ceffuac He MMEETCST CKOJIBLKO- HI/I6yIH> HCYEPIIBL-
‘BAIOIMX CBEJEHMH O peXUMe BCeX MODCKHX BOZOEMOB W PafiOHOB OKEaHOB.
-Hu omHO HayuHoe yUpeKIeHWe He DACIONAraeT MOJHBIMA THADPOJOTHUECKHMH
JauHBIMH IO BCeM pafioraM MupoBoro okeama. DTO 3aTPyLAHSET 3aBepUICHHE
VICBIETBOPUTENbHON KJacCHGHKAIMHE MODCKHX BOJ IO BCEMY 3eMHOMY Ima-
py yxke B HacTosmee BpeMs. OgHakKo HET COMHEHHS, YyTO M Te, MYCTh IOKA
_HENONHBIE, CBEHEHNUSI O SIBJCHUAX, KOTODble OIpelessiomuM 06pasoM BJIUSIOT
Ha W3MEHEHHS pelKHUMa BOJoeMa, NO3BOJSIOT 110 MHOTHM pafioHaMm yixe cefl-
yac, a IO OCTaJbHEIM II03BOJIAT B Oauxafimem Oymymiem, momofity K pac-
CMOTpeHHOH mpoGeMe € JOCTaTOYHO HAyYHHIM OGOCHOBAHHEM H COCTABHUTh
foJiee COBEPIIEHHYIO CXEMY K.naccmbnxaunn B CBeTe DACCMOTPEHHHIX MpPHH-
I{HIIOB,
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CoBeTcKue MOpeBe/E, BOOPYKEHHBIE MAPKCUCTCKHM MOHAMAHHEM Ieo-
rpaduueckoi Cpenbl U PONK ee B XKU3HU YeJOBEYECKCro OOILIeCTBa, B KOJLIEK-
'TUBHOM TBopquKOM TPyZAe, HMEIOT BCe BOSMOMHOCTH BBIIONIHATD 3TY C/IOXK-
. HYIO 3ajauy.

JHTEPATYPA

K. Baamno. O6mas reorpadus mopeir. Ilepeson ¢ ¢bp. Yunmemrus, 1948.

H. H. 3y6o085. Mopckne Boan 1 AbJbl. I'mapomereonsnar, 1938,

H. H. 3y6oB u A. 3BepaunHT. Boapwoi coserckuif atiaac Mupa (crarbs), 1939.
H. H. 3y 6o0B. [IunavMuueckas oxeasoJorus. I'Mapomereomszart, 1947. )
U W Usauons-OmMckui#i. Meropruecknii mMarepuajusMm o poau reorpaqmqecxon
¢penpl B pasBuTHM o6uectBa. Iocnonutmszar, [950. -
H. A, MamvouTtoB. [eorpaduueckne mpejeinl OkeanoB u Mopelt. Ilpuiaoxenne X

1.

2.

3.

4.

5.

6.
ganuckam no rumporpadmu, Ne 3, 1938. Maa, I'Y PK BMO.

7. A/ M. Mypowmunes. Kraccupuxkanus noapasaencenuii Mupoporo okeana u ero paiio-
HupoBanue, Mspectuss BI'O, T. 25, sum. 2, 1953.

8. Mopcko#i- ataac, 1. I, u3a. Mop. ren. m'ra6a 1950.

9. I0. M. H_ona.nbcxnn Oxeanorpatus. T-80 Mapke, ITr., 1917,

0. 10. M. llokaabckui Pusnueckas okeaHorpadus. .HeHI‘OCTpaHCHSJIaT, 1933.

1



~J

: HEYCTAHOBUBHIEECS ABU)XEHUE )XUIKOCTH
’ B OTKPBITBIX PYCJIAX

A. C. baayesa

AHajorusi MeXnIy JABHXKEHHEM KHIKOCTH B OTKPLITOM Dycje M HBHKe-
HUeM -CKHMMaeMoro rasa Owuia sameuena B 1912 r. H. E. )Kyrosckum [1].
B 1938 r. C. A. XpuctuaHoBHY [2] pacCMOTpes HEYCTaHOBHUBIIEECS JBHIKEHHE
JKHAKOCTH B OTKPBHITOM pYyCJIe H JaJ MeTOJbl HNPHOJIMKEeHHOTO pacyera pas-
JINYHBIX. KDAaeBHIX 3a]aY,

Hacrosimas paGora CTaBHT Uedb AaTh AHATHTHUYECKOE pellleHHe 3aJadn
0 HeyCTaHOBI/IBUJEMCH JBYDKEHHH MXHUAKOCTH B OTKPHITOM pycse. s pycria
onpeneseHHOR (OpMBI yJdaeTcss HAHTH, NOJMb3YACh MOAH(DHIMPOBAHHBIM U
YIOPOILIEHHEIM AJIS- JAHHOTO CJiydas MeTOLOM XpHCTHaHOBan [3], oBmee pe-
meHde cucTeMbl AubdepeHUUaNbHBIX ypaBHeHHH, [TosyueHHOE pelleHde Mmo-
3BOJISIET ONPENENHTh 3HAUCHHe CKOPOCTell M IVIYOMH HEIOCPENCTBEHHO B JO-
6ol TOuKe IOTOKA H B JI0OOA MOMEHT BpeMeHH. [LONOJSHHTENBHO HAXOLSTCH
TOYHHIE DEIeHHs B CIyyae HAKJIOHHOTO pycyia M NPHOJIHKEHHBIE — C YUIETOM
CHJI TPEHHMs.

. Tuddepenunanpubie ypaBHeHHs 3aauy O HEyCTAHOBHBLIEMCS JBHIKE-
HUH XUAKOCTH B OfI‘KprTOM pycje 3anUCHIBAIOTCH, KaK M3BeCTHO [2], B Buje:

du .
dt + ( +l c2R)
ou OF OF _ 11
sl ten=0 | oD
F=F(H),

rie & — ckopocts, H — ray6una, F — milomans HOMepPeyHOrs CeUeHHs Pyca;
g — yCKOpeHue CHJIBI TsKecTH, ¢ — xoedduuuent Illesn, R — ruapasJiye-
-CKHH pajuyc, { — yroJ HakKJOHa nHa pycna K ocu Ox, f — BpeMsi, X — KOOp-
JIMHAaTa BAOJH OCH KaHaJja.

PaccMorpum cHavasa dacTHBIH CIyyali, npenebperas CHJIaMHM TPEHHS H
yknoHoMm nua. IlpeoGpasyem cucremy (I, 1), BBeass HoByIO QyHKIHIO h__gH
HOJMYUHM:

ou ou
az‘+”5;+b—x=0

g xth ()0, s
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rae

400 = Fy
CnenaeM HOBYIO 3aMeHy (yHKIHE no dopmyaam:
26 =u-+q(h), | , -
29=1—3(h), (3)
LWL : ,
’(h)—Vx (h)
Torpa cucrema (1,2) 3annmeTc;1 B Bmle
Gty I |
@4
5‘+ [u"“(h)]f=
rre-
h —
V()= f—-—x 5

Onpep;e.nme.nb Npeo6pa3soBaHHs KOHEYeH H He o6pamae1‘ca B HYJb.
[TpeoGpasyem eme pas-ciicremy (I,4), npunsiB & u v 3a HE3aBHCHMBIE
nepemeﬂnae atux 3a byHKUHHA:

e RO

%

QOupenenntenab npeobpasoBaHus o06pamiaeTcd B HYJAb B Tpex cnyqaﬂx
1) € =const, 2) n=-const, 3) &= const, m=-const. Kak wusBectHo [2]
TIepBbie JBA CydYas COOTBETCTBYIOT NPOCTHM BOJHAM, 2 cayvaft Tpetuit —
YCTaHOBUBIIEMYCS JEHXEHHIO.

 Tax xax dynkuum v u o 3aBHCAT TOJIBKO OT h,  MH MOXeM HaiTH
CBU3b MEXAY Y H O, BHE KOTODOH 3aBHCHT OT (HOPMH pycaa. MoxHo
'yKas3aTh pAJ CJyyaes, KOrfa Buj GyHKIMH v (o) MO3BOASET HAHTH peule-
nue eucremn ([,5) B koneunom supe. [lpocrefimmi cayyail v=a coor-
BETCTBYET 3aBHCHMOCTH F A(H+ C)yh, B atom caydae cucrema (I,5)
CBOAHTCA K

(1,9)

0x ot

o = %o -
ox _o 0t , (1,6)
® =M ‘

YpaBHemm {1 6) JIETKO nmerpnpyxmc;{, U pEIIeHWE 3aIHCHBAETCS
B BHIE:
t,=f1(§)+fz(n)

%E—2n *- |
. (L7)
X = 2Efs (n) + 27 2nf1 (3] , '
) 25 — 27 ‘ : ) . .
Hpocrme BOJIHBI NOBHILUCHHST U TIOHUKEHHS nanHMatoT BUI:
E—const
v = const, '

x = 28t + F; ().
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OrpaHnuenne, HajJOXeHHOe Ha GHOPMY pycaa, YMEHbUIaeT IpakKTHYeCKoe'
snauenne pentenndt (I, 7), (I, 8), Ho wasnuune mapamerpoB A u C nossosser
¢ JOCTATQUHOH CTeTeHbI0 TOYHOCTH CBECTH APYIUe 3aBHCHMOCTH K Hallel,

Crengyer 3aMeTHTh, 9TO' OJHODA3MEPHOE HEYCTAaHOBHBIIEECS IBHIKEHHE.
CXHMAeMOro rasa CBOAMTCA K cucreMe  (1,6), ecam MH HOJOXHM

¥ al 1 ¢y .
.h:_ X(h) = FE=T) x=13, Ile @ — CKOpPOCTb 3BYKa, %={j'

II. Peluenne TpaHUYHBIX 33124 B HaleM cjydae BeCbMa TIPOCTO, TaK Kak
pemtenns (I, 7), (I, 8) mosBoMsOT :HafiTH BHJ TeueHHs B JM0GOH TOUKE MOTO-
Ka. PasbepeM OCHOBHEe CJyYaH:

1) BouJnH, Bo3HHKaolKe IPU BCTpede NPAMOH H 06paTHOH BoJinel. Pac-
CMOTpHM npaMylo u obpatHyio-BOXEE (puc. I):

0
o I =1, x=2&+F(),
I E=t, x=2t+F(n),
P9 = §&, =1, — COOTBETCTBYET  YCTAHOBHBIIEMYCH JIBHKEHHIO.
Pemenne B oGaactu D(of O)v COOTBETCTBYET HEYCTAHOBUBIIEMYCS JBHXKEHHIO

o

(IL,1)

it N
u
-
D(o,a) ; N
1° q°
. A '
PO 1 =
] - . > I Sy 7
Puc. 1. ‘Bo.rma, BO3HHKalOWas, . . Puc 2. "OTpameHuc npocmu‘
npn Bcrpeqe npaMoit no6pamon s BOAHBI.
BOXHBL ‘

(I 7, npmleM I‘paHH‘IHbIMPI yoaoOBHAME IS ONpeAenenns GpyHxuuir f, () o
‘fy () sBasrorcs BoaHul (11,1). Mcnmoab3ys ux, MEL JIerko HameM '

£O=—FP®, fit)=F) (1.2)
H OKOHYAaTeNAbLHO 0 ¢ (0) ©
: FPm) — P () B () —2FP®)
t=—"7&T2T—"’ A= (IL3)

2) 3a1xat1a 06 OTpaxeHHH MPOCTOH BOJIHHL Tycrs B KaHaje pacupor
- crpausiercst obparsas Boana II° (puc. 2.)

‘ . E=¢t, -
S 11,4
- x =20t + F (), (a2
PO E—¢, m=m,— cooTBeTCTBYET YCTaHOBHBIIEMYCS JBHXEHHUIO.

Hpe,n;no.uomnM, tno B céueHun x==0-kaHaJ MCOHTHBACT DPE3KOE H3MeHe-
}me Qopmbl nIM pa3MepoB NONEPEYHOro CeueHus. I'paHHYHBIE YCAOBHS
B 5TOM C/ydae 3aNHCHBAIOTCA B BHAE [2]:

= (E), : , (1L5)

x=0.



OTtpaxénHas BOJHA COOTBETCTBYET 06/ACTH D& . Ucnonrsys peme»
uue (1,7) m rpannunnie ycuaoBus (I1,4) H (IL,5), HaI/I,EeM (pym{ulm fl (33
u f2(n) B Buge:

fl(E)'— v Ll‘(g) (0) [V(E)]

(11,6)

| L =F®

1 OKOHYATEJBHO '
FQ (¢ ® — - gFY {cp ®]
c T T e @y

289 (8) F{” (1) — 208FY) [ (9))
ECICESD)

3) Paspym'emae ,BOJH. B ciydae paspylieHHs BOJH, [0 4HANOTHA C
ra3oBOfl IMHAMHKOH, MH HMEEM YC/IOBHUS AHHAMHUECKOH COBMECTHOCTH HA.
JMHHY paspeiBa [2], KOTOpHE AIs Hauero cayqas F=A(H+ C): cso-
marcs x dopMyaam:

a7y

9;u2=

>

1 2 G la
LMy [ 3‘(61 +:11:22 + .‘1)] (01—02),
ol —y) ‘ o (IL,8y

61 —0g

rie HHIeKCH 1 m 2 OTHOCATCA. K 06’J1ac'TﬂM, JIeXKAIMUM A0 H IOCJAe JHHHIE

paspeiBa. 6 — cKoOpoCTh pacnpocrpanenus (GppoHTA YAAPHOEH BOJHH. )
Eciu (o) —o3) MaJ0O W N0 YCJIOBHIO 33aJaYd MOMXKHO OTIpPAHUYHTHCS

NpUOIHIKEHHEIM pEIIeHHEM, TO C TOUHOCTDIO ,z:o (61—02) MH IOJYYHM:

Uy == Uy = 0y ==~ Gy, : ,
] e_uz__cl[l__,_(cl—'%) } (II,Q)’#
: 6610,
: oo ’

[11. PaCCMOTpnM JBHKEHHE XHMIKOCTH B peKe, Bna,ualom,eﬁ B Mope.
Ha paccrosuinu / MeTpoB OT yciba npH x =0 ¢opma. pycia pesko Me-
Hsierca (pacuiupsieTcy, cyxaercs, pasnensiercs Ha JBa pykasa). Byzem
CUMTATH, YTO B HAUAJbHHIE MOMEHT BpeMeHH JBHIKEHHE XHJKOCTH B KaHane
6BLIO YCTAHOBHBINMMCH ¢ 'IIOCTOSHHON 'CKOPOCTBIO #, M Tiy6unoit H, npa
x€(0, {). ITyctpb B TeueéHne t CeKyHI - Ivy6ruHa B c€UeHHUH, COOTBETCTBYIOIEM
yCThiO pexH, mpu X =1, - MeéufieTcs . oT.F, Ko f1; no saxony H = H(t),
a 3aTeM OCTAaeTCs NMOCTOSHHOH. PaccMOTpHM HeyCTaHOBaneeCH JJ;BI/I)KG:HHe
wuaxocrs npa xe(0, ), £>0. S

Haqa.anme H rpaanHbIe ;Lamme B HAIIAX 0603Haqe}mﬂx 3anUCH -
BAIOTCA B BUJE! . . : -

won =0, E— 1= ', S ay

mpu x=0, n=9,(8), &§=dp(w), - = - (L2

mpu x =1, E=§, t=9¢(), te(0,7), n=E8—o, t>r, (U3}
‘rae o, =V 2g H,, ¥y COOTBETCTBYeT 06AACTAM D("’ m=h pt™

Kak ykasa#o Ha puc. 3, IJIOCKOCTB (X, t) pa36m;aeTcs1 XapaKTePHCTH-
KamMH Ha oOJacTH. Ec/iu. HAYaIbHHE ¥ TPAHWYHBIE DAHHHIE TaKOBH, 4YTO
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| paspylleHHS BOJH HET, TO DelleHHS B J0GOH O06JACTH MBI TOMYIUM
‘B BHJE: ‘ ~ ,
P™ ™ — ycTanoBUBIIeeCS KBHIKEHHE
E=8n={n[bn1($n2... 4 (G —0)—0) —... — ],

' pinntD K = Nn = Pt [_df—n—?(. 9 (Ey—o)—0a)...—0q] —oy,
. - &:—_— sn, 'Il p— 'fln_l_l’

D™ McooTBeTCTBYeT OTPamEeHHIO BOJHH, T. . pemrenuio (1,7)

j(”t n) (E) —_ lslg — . 1515 . :
L SR G2 G O L Y O SR ) K A Y () B
Is] E )
N R T S R T N A e O + +4)n(§) )y

EFO [y (o Feeet Gp (B)-]

T Yo+ da(or et Ua (B)]

0

Puc. 3. BoaHbI, BO3HHKAIOIUE NPH HEYCTAHOBHB-
IIeMCH ABHIKEHHH B KaHale,

mmey .l o
I (n)_cl—l-v)+%(°1+71)[°1‘|“Pn(°1+"1)]+

e ~
AR R A Ry B R A CEE M ) AR

N . oy , +
bglog +dg (o + .o+ bp(or +1) oo f [or+ P20y e + 4y (0 +m) .0 )

~ +nF§°’{¢1<c1~+4»2<<=1+...+~pn<cl+n>...>1
' Yrlos+de o+ (e +9)..]

te FY (q) =1 — 29 (ff‘l):
D(n+1, n) .

| (111,4)

TR = T NE, A=A ).

.,I(”), [TpocTsie BOMHE, T. €. pelleHus (1,8):
FOE®=—f""F), 1=1

FPmy=f""(n), E=§,

HcenefyeM BO3MOXKHOCTD PA3PYMICHHS BOJIH.

e



1) Ec/iH BHINOJHEHH YCJIOBHS:

>8> >8>,
719<711 <---<71n<.. y

70 MH IOJYYHM JHIIb BOJIHH IIOHMXEHUsS, W PaspyIIeHHS BOJH HE MOXKET
OuTh [2].

2) Ecnu ycaosue (III 5) He BHIIOJHEHO, HO UMEeT MECTO YC/JIOBHe:

F (na) <0 F8™ (n), -

FPE) > 1+ F™ (E)Ey

TO paspylleHHe BOJH NPOHCXOAMT BHE PACCMATPHBAEMOH HAaMH OG/ACTH.
3) Ecau He Bunosxnens ycaosus (1IL5) m (IlI,6), To pemenus (III,4)
He CIpaBejIuBH, TaK KaK CJAeAYeT YYHTHBATH YCIOBUA Jmnamnqecxoﬁ
coBMecrHoctd (I1,8) mam (I1,9).
IV. . Paccmorpum Gonee o6mu#i cayyait, yduTHBas ‘HAKAOH AHa.
. Torma cucrema (1,5) B cnyqae ve=0 HpPIMeT BUL:

(111,5)

(111,6)

—]—28 = 2 gi, i .
(v,n
+ 2‘4 2 gl.
Beons HOBHIE (pyHKLum no (popmynaM
El = & gl
1 n git . (IV,Q) |
1 =N 5 . :
- gonyuumMm: N
051 _|_ ) (El +glt> 5&1 =0,
(Iv,3)

am+2( +gtf)0m 0.

- Tlpeo6pasys cucremy (IV,3) Tax xe, Kak u CPICTeMy (1,5), MH nmoXy4YUM
pememm THIIAa NPOCTHX BOJH:
it2

n,=const, x—25f— 55— £~ = F (&),
(Iv,4)
’ §, =const, X —2n1t — —— =F,(n),
® OfIee pelIeHHe:
f— S1(E) + fa ()
: 2% —2n R
x = Zafa () + 203 B1) + gi (£ () + s (m) )2 . (IV.5) \
251 —_ 27}1 2&1 - 2“11 )

B camoM ofuieM ciaydae, npu yuere cui Tpenms, cucrema (I,6) cso-

T JUTCA K BHLY :

i =328 % ov O on
0x o 0 _ . E4wiifex ot ot 0wy (V,6)
% 7'52“757[‘_ R ](ag o e 07)' S
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Ecin npapnie wactn cucremsl (1V,1) 0603Haunts uepes ¢ (£, 7), B3sB 3Ha-
UeHHS X W y W3 DElIeHHs DAHHYHON 3amauu Ge3 yuera Cua TPEHH:, TO
B NCPEOM MPUGMIKEHMH PEmICHHE HAXOXWTCH B BHJIE:

t 1O S+ o@D dE—Jo @ dr
2% —2q

21l © = Lo (&) £ % 1o+ [ Gdl (V.7
2&—211 R B

X =

JHTEPATYPA

1. H. E. )XykoBcxkuil. Auanorus MEXAY [BUKEHHEM THAMKENOH JKHAKOCTH B Y3KOM
.KaHa/le W JBHKEHHeM rasa B Tpy6e ¢ Goabmumu ckopocTamu. [losn. cobp. cou,
. 1. VII,, OHTHU. HKTII CCCP, 1937.
2. C. A. XpHCTHaHOBuq C. T. Muxaun, B. B. leBucosn. HeKOTOpre "HOBHE
" BOIpPOCH MEXaHHKH CIJIOLIHOH cpemsl. Msm. AH CCCP, 1938.
3.C. A XpHCTnaHOBHq Ipu6nuxernoe HHTerHPOBaHHe ypaBHeHui caepstwa
. BHIX ‘Te4EeHHH rasa. I’IMM 1. XI, BbINL 4, 1947, .



OB YYETE CKJIOHOBOIO BPEMEHH JOBETAHHS TPH
[IPOTHO3AX CTOKA METOJIOM H30XPOH

0. M. Arexun

1. BJAMSHUE CKJIOHOBOIO BPEMEHM JOBETAHUSI HA PACIIPEJEJIEHUE
EJVMHUYHBIX HJACIMAAEM CTEKAHMHSI

- Kak u3BecTHO, NPOTHO3 CTOKA 110 METOLY HU30XPOH OCHOBAH Ha NpHMe-
$ICHHY TaK HasHIBAeMOH reHeTHueckoil (GOPMyJbl cToKa !

i=n

=§ fi, (x__p)T;—(i—l)At - (1)

THAE {7 — BHICOTA CJIOS MABOJXOYHOTO CTOKa (6€3 ydeTa IPYHTOBOTO IHTAHUSA)
preuenne T-OH eIHMHHIE BpEMEeHH, PaBHOH AZ; (X —.p)r__nas — BHCOTA
1051 BOAMI, CTeKawIleh ¢ Iomany 6accefina B T€UeHHE T—(i—1) epaEune

Bpemenu Af (x — ocanxu, p — norepn); fi =é — OTHOCHTEJIBHEE BEJHYH-

HH €IUHUYHBIX IUIOMafel .CTeKaHus B JOJAAX OT Iolwanu Oacceiina .Q.

IlpenBeiunC/IeHAe MABOAKOB IO 9TOH GOPMY/e COAEPKHT B cebe nBe
YaCTH!

1) pacuer eZMHMYHHIX IIOWIaZeli CTEeKaHHUs f; Jid HaHHOrO Gaccelina,

2) .ompeJe/eHAe BHICOTH CJOsS CTE€KaHus (X — p) OT BHNAJAOWHAX HA
gjomanp 6acceiina ocaaxoB.

PacCcMOTpHM NepBYIO M3 YKA3aHHHX YACTE€Hl M MOMHTAEMCSi OTBETHTDH
Ha BOMpPOC: CYLIECTBYeT JI¥ CBfI3b MEXAY BeIHYHHAMM f; B reHeTHYeCKol
<popMyJie CTOKA ¥ CKJIOHOBEIM - BpemeHeM goﬁeraﬁnﬂ 0C4aIKOB B PYCJIOBYIO
* CeTh.

Kak M3BECTHO, WAC/O. WIEHOB PasOXEHHs B TeHeTHIECKOH (opmy.ie
<roka (W1IH, UTO TO KEe CaMoe, UHCHO eIHHMYHHX Ijowaged crexanus f;')
onpeje/sercs obumel IpoROIKUTILHOCTBIO CTOKA O0CAIKOB C MIOIAAH
.»6accenHa B IpUHATOH eiuHuued BpeMeHH IO paBeHCTBy _

n=zp o O
TZe 7 — YHCJIO0 ENMHWYHBIX IJIOmafedl crexanus f/ B reﬁemqecxom top-
MyJie CTOKa; T, — HauOo/blee CyMMapHoOe BpeMms Jo6eranus  OCajxoB JO
BaMEIKaOmero Craopa Oaccefina; Af — mpundaras eIWHULA BPEMEHH.

" B cBow ouepens, cymmapsoe Bpems goberanus (1. e. Bpems jgobera-
HUfA N0 CKJAOHAM H pYyCly) ONpelensiercsi ypaBHEHHeM: D :

‘10='c_+T—Ai (3)

! @opmyna nana ¢ mameh tpancxkpummmelr (fO. A.).
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U, cAeXOBaTeJdbHO, ' , o

n=3= t+At 1, ' @

Ize % — CKJIOHOBOE BpeMs no6eranus; ©-— pyciOBOe€ BpeMs JNOGeraHms;
At — npuHATasg €JUHHLA BPEMEHH,

OCHOBHIBAsICh Ha paBeHCTBE (4), MOXKHO YTBEPXKJaTh, YTO YUCJIO eIu-
HHYHBIX njomajneft f/. onpenensiercs CyMMapHHIM BpeMeHeM H00eraHus
T, H OT BEJUUMHBI T HE 3aBUCHT..

Hs storo, xasamoch G, ciaexyer, uro CKJIOHOBOE BpeMH jnoberanviss He
ompefeNisieT M CaMHX BEJIHUHH eIVHWUHBIX IUIOWane# f;/, T. e. He BJAuseT H&
XapaKTep PAacCIpefie/IeHUs] STUX BEJHYMH TIPH H3MEHEHHH BpeMeHu Jo6era-
~Hust or 0 7o 7. Omuako no,ao6Hbm BBIBOZ, KaK Oymer JOKa3aHo HHxe, SIB-
JisieTcsl OIIHGOYHEIM,

Kak wnsBecTHO, reseruueckas ¢opmysa croxka (1) oGocHOBEIBaeTcsl B
Hacrosilllee BpeMs cChUIKaMu Ha uurerpas M. A. Benukanopa:

T

6= c—n)F & (5)

b - -
U Kakoro-au60 TEOPETHUECKOTO HOKa3aTelbCcTBa He uMmeeT. IlosTomy. Hccie-
[I0OBaHKEe BONPOCA O B3AHMOCBA3UM MeXKJY CKJIOHOBLIM BpeMeHeM AoGeraHus
H XapaKkTepPoOM pacnpefieJeHusl BeJUunH 'f;" Mbl BBIHYXIEHB Ha4YaThb ¢ NpH-
6JHKECHHOrO JOKa3aTeJbCTBA U BBIBOJA TeHeTHueckoi ¢opmyasl (1). dro
TeM Oojiee HeoGXomuMO, urto wuETerpan M. A. Bejuxazosa (5), KOTOprH
" Tpakryercsa OOBIYHO KaK Tpefes TeHeTHUeCKoH (GOPMYJIBl CTOKa, B AeHCTBH-
TEJBHOCTH TaKOBLIM He. siBJseTcs. [eHerwueckass dopMmyna croka (1) omu-
CBIBaeT KakK CKJIOHOBBIH, TaK M PYCJOBBIH CTOK Ha IJomaiu Oaccefina. B or-
" Juupe OT 3TOro murerpan M. A. BeauxaHoBa OMUCHIBAET TOJBKO CKJI O HO-
BB # CTOK W COBEPIIEHHO He YUMTHIBAeT INPOLECC CTOKa B PYCJIOBON CETH.

310 ¢ mpenenbHON SCHOCTBIO orMeyaeT u cam M. A. BenuxanoB, KOTO-
puiii numer [2]: «3a HyaeBYI0 M30XPOHY MBI B Halllefi NOCTAHOBKE IOJIKHGBE
OPUHATH JUHHUIO PYCJOBOTO MOTOKA, T. e Ty JHHHIO, OT KOTOPOHE
MBI OTCUMTHIBAJIHM BCE HM30XPOHBI CKJOHOBOTO CTeKanus. J[ladee, 1o . pycly
PEKH. Mbl PacCMaTPUBAaeM yiKe JBHXKEHHe MaBOJOUHON BOJHBD.

Takum obpasom, ypaBrenusi (1) u (5) uMeOT pasiuyHble TNpPEICJLF
CYMMHDPOBaHUA U HHTETPHPOBAHHS U noaTOMy, CTPOro TOBOpS, HECOBMECTH-
MBIl IPYT C APYI'OM.

BMmecte ¢ 3THM, #3 NPUBEAEHHBIX cnos M. A. Besukanosa cJlenyer, 4To
npounece GaccelHOBOrO CTOKA HeoOX0JMMO UYeTKO NOJpas3JeJHThb Ha ABE ya-
CTH: HA CKJOHOBBI} ¥ HA DYCJOBOH CTOK M II09TOMYy H3JaraemMoe HHke JHO-
KasaTeabCcTBO ypaBHeHHs (1) COCTOMT, COOTBRTCTBEHHO, H3 JBYX uacrefi:
AOKA3aTeNbCTBa TeHeTHIecKOH (opMy/ahl CKJAOHOBOTO ¢TOKa H J0-
KasaTe;bCTBa TeHerHueckolt dopmysel 6accefiHoBOro crtoka (T. e.
ypaBrenus (1)).

CorJjlacHo H3JI03KEHHOMY, CKJOHOBBIH CTOK B PYCJOBYIO CEThb 6acceftna
onuchiBaercs unrerpasom M. A. BenukanoBa; cienoBaTeNbHO, 3TOT HHTeE-
rpan MoxeT OHITh npe/CTaBJIeH (B COOTBETCTBHH C IPHHATHIMH HaMu o6o~
3HaquHﬂMH) B BHJAE:

’

q= 5 (x—p) 5 dx, (5a)
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rjpe q——60KOBoﬁ IPUTOK B. PYCIOBYIO cerp GaccefiHa (no BCe#t JAauHE

pycja OT 3aMHKAIOMIET0 CTBOPA OO HCTOKOB); < — CKJIOHOBOE BpeMs J0-
6eraHus.

[lepexofsi K KOHEUHHM EIWHHIAM BPeMeHH,

T
At = m? o (6))
rae m — nejoe 4YHCJI0, NMOTYyduMm u3 (5a):
k=m N
qtmax= 2 Orp ? ()C —'—p)fk’ ) 7y
k=1 «

TA€ ¢y, — OOKOBOH NPHUTOK B PYC/IOBYIO C€Th CO BCEH IJIOMAAX CKJIOHOB
6accefina (MaKCHMAaJIbHO BO3MOXHHI 0pH HAHHHX OCajkaX GOKOBOK
OPHTOK); ® — €IWHHYHEIE IJOMAAH CKJOHOBOTO CTOKa, T. €. INIOLAJH,
IPOAOJIKATENBHOCTh CTOKA C KO- '

TOPHX (NIPH BHNAJEHHH eIHHHY-
HHX OCaiXoB) paBHa Af,

UnpexcaMu <t U fp B 3TOM
paBeHCTBE YUYHTHBAIOTCA [JBe
pasNTuYHHE CHCTEeMBl OTCYeTa
BpeMeHH, TaK KaK OYeBHIHO,
ato w = (%), a (x—p) = F(£),
rge (—BpeMss B a6COJIOTHOH
CHCTEMe OTCYeTa.

- OmnpegenuM T, tp ¥ £y, B
paBeHCTBe (7). Tlpumem, corJac-
HO paBeHCTBY (6), YTO CKJOHH
- faccediHa COCTOAT U3 M enu-
gg;l{m;:onn:%l;lsﬁaeﬂpeﬁh ?I?g}?sg;; Puc. 1. Cxema cxn'onoaoro,c;exaﬂna.

M3 OPEANONOXEHUS, YTO BEKTO- '
_PHL CKJIOHOBOTO CTOK2 HOPMAJbHH K JMHEE pyciaa) (puc. 1).
OTcyer BpeMeHu NOGeranus t W HCTHHHOTO BPEMEHH ¢ JOJKEeH NpOH3-

BOIATBCS IO JABYM - Iapa/jie/IbHHIM M- TPOTHBONOJOXHO HAlNpaBJeHHHM
oCsM, TaK Kak dt=—df.

an/IMeM 4To BpEMH CKJIOHOBOTO fo6Geranus uaMeHseTcs OT HYJIA Ha&

JWHHM pyCia IO t B HauGosee YNAICHHOH OT pycra TOYKe CKIIOHA,

‘a BpeMsi £ — OT £, B HauGoJ/iee yJaqeHHOH TOuUKe CKJIOHA 10 I +mAt—~
Ha JHHUH pycCra.

s neppo#i Oanxadimel K pycay IIOmAgKH © OYAeM HMETb:

1, = Af,
ty=t, -+ mAt,

roe T M b — BpeMs CKJOHOBOTO A00eraHusi ¥ HCTHHHOE BPeMs A/ N1€PBO
NJIOLIANKH B MPHUHSATHIX KOOPUHHATAX OTCUETa.

B ormimyne OT 8T0rO, AN mOEAeAHelH, HauGoJee yJaJeHHOH OT pycaa
MIOMIAAKH ® TIOJAYYHM:

Ty =m- Ab,
=1, 4 AL



“TakuM 06pa30M, B ofumiem cayyae A J060H R-0ff mIomaiky BeJHUHHBE
T U tp OyAYT, oqun,U,Ho PaBHHL:

=k - At, } . )

tk=t0+( — k4 1) AL ) _ ‘

[Toxcrasisis B paBeHcTBO (7) MHAEKCH (8) W yuWTHIBas, dTO MAKCH-
MaJbHO BO3MOXHHIH GOKOBO#l NPHTOK D40nax EMEET MECTO IIPH '
f oo —=to + mAt ; (9)

T. €. npn CTOKE CO BCEH N/IOmANM CKJIOHOB (mpuHHMas £, 3a MOMEHT
Ha4ana OCafKOB), MOJYUHM YpaBHEHME: : ’ .

. k=m ) v
Lo Gty rmar= kz:_lﬂ)k IV »(x—~p)t0+ (m—k+1) At
WiH ‘
: _ =m
gr= ;}‘Dk ot (X = P)1— 1) 86y , (10)
TR )
T—t, + mAt.

B ormuume or (1) <ypaBuenne (10) Moxker GBITh HA3BaHO I'€HETHYECKOH
“popMyJiofi cknoHOBOrO croka. CoryacHo »toil Qopmyse, NPUTOK BOJBI B
'PYCJIOBYIO CeTh CJeLyeT pPacCMAaTPUBATL Kak CJAOXKHYIO BeJuuuHy, o0paso-
'BAHHYI0 CYMMHPOBAHHEM HECKOJbKHX = C/IMHHYHBIX OCAIKOB, BBINAHAIONIMX
‘B TIEPHOJ CKJIOHOBOIO CTEKaHUs <.

Enumvunbie muiomaay CKIOHOBOTO CTOKA ®Wj, MOLYT OGHITb onpeneJIeHbl
IIyTeM TIOCTPOEHMSI KaPTEl M30XPOH CKJIOHOBOI'O CTOKa (KapTHI NPOLOJIBHBIX
H30XPOH), HCXOAS H3 CJAEAYIONHX IPEANOCHLIOK: 1) BEKTOPEL CKJIOHOBOIO
CTOKa TpHUOJUSUTEIBHO HOPMAJBHBI K DYCJIY PeKH, KOTOpas JApPeHHpyer pac-
cMaTpuBaeMylo Ijomans Oaccefina; 2) CpeHss CKOPOCTb CKJIOHOBOIO CTO-
Ka BO BCeX ToYKax GaccefiHa OXMHAKOBA. _

CorsiacHo. 3THM TNPEANOCHJIKAM, H30XDOHBl CKJIOHOBOTO CTOKa mapadj-
JeJbHbl JUHHH PyCJia M PACIOJOXKCHBl Ha OJHHAKOBOM paccToguuu AL
Ipyr or apyra (puc. 1), mpuuem, OYEBHIHO,

4AL = w - At,

TAae W —Cpenddad CKOPOCTb CKJIOHOBOI'O CTOKa.

ts‘

BMecre ¢ 3TUM OYEBHAHO, YTO W ==—, Tae L — Haunbo/IbIIasa J/IHHA

T

-CKJIOH3 ¥, ClIenoBare/]bHo,
- At. - (1)

CKJIOHOBOE BpeMs J06eraHHs t B PaBEHCTBe (11) mMoxer OuThL HANTe-
WO ABYMsT cmocobamu:
1) mo ypasHeHHO (3):

. Ty =T 4 t—Af,
OTKYy 2 S : '
r=1y — 1+ A ‘ : : (33)

2) myrem pacuera GOKOBOTO NPHTOKA B PYCAOBYIO CeTh MO TAK HASHL
BAaEMOMY YPaBHEHHIO Hepa3pLIBHOCTH:

9, =Qr+ AW, (12)
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TIe qT—Goxosou IIPUTOK B pycnosyxo ceTb OGacceiina 3a 7-yio eIMHHIY

BPeMEHH; Qr— cpexHuii pacxoj B 3aMblKaiomleM CTBope Gaccefina B 7-yio
enuHuIy Bpemenn n AW, —musmeHenne o0GbeMa BOAH B pyCJIOBOH cetu

‘GacceifiHa 3a aTy XK€ €JHHHIY BPEMEHH.
Vsmenenne o6beMa BOAH B pycroBoil ceru AW, moxer 6I>ITI> KaK

. M3BECTHO, NPHO/IHKEHHO HAHIEHO IO PAaBEHCTBY:

A WT =t AQ=r+. ———'———QT—QQ“'M ” (13)

rie ©— BpeMs pycaoBoro nRoGeramus, Qp u Qg ,,— PaCXOAH B B3aMH-

KaloleM CTBOPe B /iBa CMEXHBIX MOMEHTa Bpemeﬂu
"~ Onperesus mo paBeHCTBAM
-(12) u (13) GokoBoii HPHTOK H ~ ITmm
NOCTPOMB coBMemeHnyi rpaduk |27
6OKOBOrO NPUTOKA M NABOAKO- 15
o6pasymomux ocagkos (puc. 2), .
"MOXHO ONpeJeJuTh CKJIOHOBOE
BpeMsl JO0EraHus . KaKk .IIpoMe-.
KYTOK BpEMeHH MEeXAy ~JaToH
BBHINAJ€HHs [OCIeNHHX. NAaBOJKO-
00pasyiomux OCafKOB H HATOH
KOHIa cnaga O0KOBOTO NPUTOKA.
HsnoxeHH# cmoco6 mo-
CTPOGHHS  NPOXOJBHEIX H30XPOH 90456

i
i

CKJIOHOBOI'O  CTOKa MO paBeH-

cream  (11), (12) u (13) 6Bl 400

HCIOJNb30BaH aBTOpoM B 1952 r. 300

IJ1s OnpeleseHHsl NoTepb CKJIO- :

HOBOTO CTOKA B INEPHOJAH JO- 200

X AEBHX NaBOAKOB H BeCEHHero

noJoBOAbS B OaccefiHax pexK {700

Yuxa—MakappeB u Jlyra — 0 T
KHHPHCQHH.PaC‘IeTHOTeprpO- LML 0 S A O L
u3soamics mo ypasuemnaM (10) " Zf 2 H25b 30[7 uons 10

u (12); no ypaeuenuo (12) nox-
CUHTHIBAJIKCH BEJTHYHHE GOKOBO- Puc. 2. ComMemeHHNE TpadHKK’ 0CATKOB K
[0 IIDHTOKA ¢, B.INEPHOAH J0O- 60KOBOI'0 IPHTOKA.
HKIOCBBIX NaBOJkOB (p. Ymxa — -
MakapbeB) M BeceHHero mno/soBoxbs (p. Jlyra— Kuurucemn), a mo ypas-
senuio (10) Haxogmauch BeqMYHHH «3(DGHEKTHBHOrO» CTOKa (X — p) IpH
3aJaHHBIX 3HAYEHUAX ¢, H wp, [loTepu CTOKa HAXOMU/IHCH 3aTeM KakK
PasHOCTh ; ~ :
T Xp (x_p)rsz’
rxe x,—cpe)m;m BERIHHA CYTOYHOMH CYMMBl OCaAKOB B Bonoc6opH0M,.
6acceiiue. - '
[TpumeueHnue nonoéﬂoro cmoco6a pacuyera IOTepb TaMOTO U lLO)K,ZIe-'
BOTO CTOKa NOTPe6OBAIO ONpeieJeHHs eIHHHUHHX ILIOMAZeH CKIOHOBOTO
' CTeKaHusn wp B YpaBHEHHH (10) I GaccelHOB Dex yH)Ka—MaKapbeB
u Jlyra — KnHrucenm.
Onpepesnienne BeJIHUHH ©p Lad BTHX ‘6accefiHOB IPOH3BOAHMIOCH H3J10- -
WeHHBIM BHIIe cnoco6oM mo pasedcrBam (11) u (12). IlpexBapureasno,

3 3ax. N 788. » ' o 337



nepes IpOBEJEHHEM IPOAOJBHBIX M30XDOH, KaXJAHH H3 pPacCMaTPHBAEMBIX
GaccefiHOB Tozpasfiesnsyicl Ha OaccefiHH IIPUTOKOB IIePBOrO.H BTOPOIO:
nopsifika M ONpejenaIuch HauOOJplIHe IJAHHH CKJIOHOB (N0 HOPMAaJn
K pycay) L. 3atem nyrem mocCTpoeHus COBMEIIEHHOTO Tpaduka GOKOBOTo:
ApUTOKa ¢ = f(T) u naso,u.xooépasyxomnx 0CajgKOB ONPene/aJ0Ch CKJIOHO-
BOE BpeMA JOOEraHus t© H CTPOHIHCH KapTH npon,om:nmx H30XPOH,,

Puc. 3. Cxema H30XpOH CKJIOHOBOTO CTOKA p. YHwu, [laowans 6accevma
18530 rm.

napaje]bHbX PYCTy PeKH. ﬂJIH' IPOBECHHSA MPOAONLHHIX H30XPOH HA KapTe
GacceiiHa OBJIM BOCCTAHOBJICHEl HECKOJABKO IMepIeHIMKYAIPOB K PycaaMm
peK Ha KOTOPHIX OTKJAABIBAJIOCH IOCTOSHHOE PaCCTOSHHE

L_—-At ' (11a)

Uepes mosyyeHHBIE TAKUM 06pa30M sacedxu NPOBOJH/INChL HA DABHOM
PacCTOSIHMM APYT OT Jpyra TpDAHuMIH E€IHHMYHBEIX IVIOUIafel CKIOHOBOTO
CTOKa ®p. ‘
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KapTel H30XPOH CK/IOHOBOTO CTOKa Jasi 6accefiHOB  pek YHxa —
MaxapbeB u Jlyra — Knuurucenn npejcTaBji€HBl HAa PUC. 3 H 4; BeIHYHHH
o, IJIS 9THX OacceHHOB OnpeJesuCh NyTeM nﬂaunmeTpnposaHHﬂ nJI0-
magei MexJay H30XPOHAMH.

[To monydeHHHIM JAHHEIM OBIH IIOCTPOEHHl ‘KPHBEIE paclpege/eHHs

(O3]
eIMHAYHEIX IJIOmMajell CKIOHOBOTO CTOKa ————f(r) Kax - cnegyer us
. .pucC. 5, Ha KOTOPOM IpEJACTaBJ€HA KpHBAs pacHpejeNeHus CKJIOHOBOT'O

o Nureucen

’

. Prc. 4. CxeMa H30XpPOH CKJOHOBOTO CTOKa D. JIyrpi. Macwra6 1:500000, '

: ‘ . ! o — .

cToKa Has p. YHXKa — MaxapbeB, KpHBHE =f(7) XapaKTepH3y0TCH
pesko Bblpa)i{eHHOI/I acHMMETPHYHOCTBIO; KaK NIPABHJIO, HAnGOJIbIIEH OpaH-
HaTOH 9THX KPHBHIX fBAAETCSA [€pBasi; MNOCIEAYIONIME OpPAMHATHL IIABHO
YMEHbIIAOTCSA IPUMEPHO IO NapaBoNHyecKOMy 3aKOHY.
_ Hrak, corimacso paccMOTpeHHOMY BHIE, 60KOBOH NIPHTOK B PYC/JAOBYIO
CeTh Gaccetina onpegesaseTcss TeHeTHYecKod (opmy./0H CKJIOHOBOIO CTOKa
(10), BeqmunHH 0, B KOTOPOH MOryT OHTH onpe}leneﬂm nyTeM ngcrpoe-
HHSl KapTH NPOAOJbHHX H30XPOH.’
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[lepefiieM K DAacCMOTPEHHIO CTOKAa B PYCJIOBOf ceTH GacceiHoB,

Pacxox B sambkawollem crBope GaccefiHa MOxeT ObITb, OYEBHIHO,
pacCcunTaH ABYyMs CHOCOOaMH:

1) no YPaBHEHHUIO HePa3PHBHOCTH (12) H3 KOTOpPOIrO ciaejgyer:

Qr=9q,— AW, o (12a)
rze g¢,— GOKOBOH NPUTOK B PYCJIOBYIO CeTh, Qr— pacxol B 3aMBIKAIO-
1eM CTBOpE PEKH; :

2) mo reHeTHYECKOH. cpopmyne CTOKa (1)

Tax xax mepsuift 3 9THX CIOCOGOB HE COOTBETCTBYET LM HAUIETO
HCCJ/ICOBAHUsI, OCTAHOBHMCS Ha BTOPOM CIOCOGe H IONHITAeMCS AOKa3aTh.
resetnyeckyio dopmyay croxa (1) ucxoms us pasencrsa (10).

Tlpeanonoxum. (puc. 6), uro 6GoKoBO

F-10%m? , " NIPHUTOK B PYCIOBYIO CeTb GacceiiHa paBeH ¢

i 49TO AedopMamus’ MaBOAOYHOH BOJHH B

30- pycie paBHa HYJIO.

201

101

0 L 1] L T
2 4.6 8 1w
Pnc. 5. Kpusas.pacopejeie- - Puc. 6. Cxema (popMMpOBaHHa pyclosoro
HAS eIMHHYHHX Iomane : : CTOKa.
CKIOHOBOTO CTOKAp. YHMH—
Maxapbes

PazoGreM pyc/o -pekn (pnc 6) HAa u paBHbIX OTpesKOB JUIHHOI AS
npuyeM

AS=v-At=SAt ' (14)
. B T .
H i s : ‘ : .
=g eI (15)

rae U~ CcpelHas CKOPOCTb [BHMKEHHS TABOJLOYHOH BOJHEL B pyCJe;
S — NIMHA pycJa OT MCTOKa O 3aMHIKAIOMIEr0 CTBOPA; T— BPEMsS PYyC/Io-
BOTO JoOerauusi; Af— NpHHATAS eLUHHLA BPEMEHH. .

M3 konnos orpesxos AS mpoBejgeM NePHeHAHKYJIAPH K JHHHH PycCia
H pacceyeMm, TaxkmM o6GpasoMm, BCIO IIOMAZb BOAOCOOpa 2 Ha # IJomIa-
Jdeft AQ, KoTophle HAa30BEM eJHHMYHBLIMU ILIOMIAJASMH PYCJIOBOTO CTOKA.

O6o3navas 60KOBOH IOPHTOK B PYCJIO HA ytIaCTKe AS gepes Ag, Moxem
Harmcarb

QU kZAqte, R v(16)

rae th'ax PACXOJI B 3aMHKAION[EM CTBOPE 6accenﬁa npn cyMMHpOBaHnu

GOKOBOrO NMPHTOKA IO Bced J.IJIHHE pycra.
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Vcxo4s U3 IPeANO/IONKEHHS O PaBHOMEPHOCTH CJIOS CTOKa IO BCeH IJIOo-
maxy 0accelHa NOJYy4UM: .

A—le — AQ‘ce
7. 2
-OTKyga:
— AQZ':
Aqte =g te A‘Ce qt 3 (17)

rae AQ. — enuHMYHAA IJIOMAXb PYCAOBOTO CTOKA, GOKOBOMH NPHTOK € KO-

: _ AR ‘
TOPO# B PYC/TO peKn paseH Agy,; —g— = AT,— OTHOCHTE/IbHEIE BETHUHHEL

eIMHUUHHX IJIOmAanell pycJaOBOTO CTOKa (B AOMAX OT IIOIIANH 6accefina).
IMoxcraBaasa (17) B (16), NOJTyYHM:

e=u

thax ZA‘Ce qt . 4 ' (18)

NpUYeM HHAEKCH T, U f, B 9TOM paBeHCTBe YYATHBRIOT [BE DasIHYHHE

CHCTEMH OTCYETa BPEMEHH, TaKk Kak AQ=f(t), a ¢ = f(?).
Mo ananoruu ¢ (8) u (9) moxHO 3anuCaTh:

’te=e-At

te=ty+(u—e+ 1) At (19)
\ foax = Lo+ 1 AL ’ g
I"Io,LLCTaBJmﬂ (19) B (18), nonyan
Qto +uat El Ae , At .afu'l' (u-e+i) At
HJIH '
Qr= > A, .Atar;(e—l) Af? _ (20)

e=1
e T—-t + uAt.
_ B oraumune or (10) ypasmemne (20) MoXeT OHTb HA3BAHO TE€HETH-
4ecKoH (opMysoii pycaoBoro croka. CoruacHo aToH ¢opMyse, pacXof,
BOJH B 3aMBIKAIOIEM CTBOPE SIBIAETCA CJOXKHOU BEJIMUMHOHN, 06Pa30BaHHON
CymMMupoBaHHeM GOKOBOTO HPHTOKA Agy,, BHK/IMHHBAIOIIErOCS B pYyC/Io

B IIePHOJ DYCJIOBOTO CTEKAHHS <.
[Mopcrasasas (10).B (20), noxayuyum:

e=u" k=m
Q=24 X % (X=P) (ke ar - @1
e=1 =1

BeegeM B 3TOM ypaBHeHMH OOGLIHH HHLEKC NPELEJOB CYMMHpPOBaHHA
B BUJe i=¢€ -+ k—1 u yCTEHOBMM NpejieJH CYMMHDOBaHHS HNPH HANMEHb-
WHX H HauOOJbIIMX 3Haqeﬂmx eV k: npu e=Fk=1,i=1nmnpu e=1n
HRk=m, i=ut+m—1=

Hponsnonﬂ CyMMPIpOBaHHe oT i=1 g0 i=mn, oO6beaUHAA BeHUHHL
® 1 A u BHpaxasg MHACKCH y ® u (X — p) uepes L—e—}—k—l IOy YHM
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u3 pasencrsa (21):

i=n . e=i

Q=23 (x_p)T—(i—l) st A
i=1 e=1

t° Cl—ernare (22)

Cpasnupas ypaprenns (1) u (22), OpUXOAUM K BEIBOAY, YTO

e; A4, at" Pi—e+1) =0 ' , (23)

TZe f; — efuHHUHAsS IUIOWAAb 6acCeHOBOrO CToKa. TaKum 0o6pasoM, MOA-

craBass (23) B (22), monyunm reHetmueckywmo dopMmyay croka (1), uro
u TpeGOBAaJIOCH JOKA3ATh.

YpaBHeHune (23) sBasSeTCS OCHOBHEIM Pe3y/AbTAaTOM HALIEro HCCJAEIOBA-
HHUA, NO3BOJIAIOINM YCTAaHOBHTD CBA3b MEKAY BEIHYHHON e[MHNYHBIX ILIOIIA-

el f; B remerTnueckont dopmyne (1) 1 CKIOHOBHM BpeMeHeM OGerasus r.

Bacceiin 1l

bacceun |

Puc. 7. PacnpenencHue elMHHYHHIX mJouiafe#t 6acceiiHOBOro0 CTOKAa B 3aBMCHMOCTH OT
BEJMUYHHE CKJIOHOBOTO BPEMEeHH 10 0eraHus.

Y CTAHOBHTH NMOJOGHYIO CBS3b HCXOAS W3 OJHOH TOMBKO FEHETHYECKOH
¢OopMy/H CTOK2, OYEBHIHO, HEBO3MOKHO. . :

PaccmoTpaM Ha KOHKDETHOM IIpMMeEpe B3aHMOCBfA3b MEXJY BeJHYH-
HaMH f; B T , , C

[1peAnosoXKuM, UMEIOTCA ABa DABHOBEJIMKHX OacceilHa ¢ OJHHAKOBBIM -
BpemeneM n06eraHuHs Ty =7 CYTOK M Da3AMYHBIMH BEJIHYMHAMH CKJIOHO-
BOro BpeMenH foGeranus t=1 cyTku (6acceitn [) mt=5 cyrok (Oac-
ceitn II) (puc. 7). CoryiacHO paBeHCTBY (3) MOJMydYHM CIELYIOINHE BEJIHUHHBI
PYCIOBOrO BpeMmeHH pnoGeradmsi: B Gacce#ime | 1=7 —1-41=7 cyro¥K,
B Gacceitye [ t=7 —5-+ 1=3 cyTox. :

CorsiacHO paBeHCTBY (23)

fo=A,054 Ay 0,4 A5 0, ' (23a)

H, C/IeJ0BATENbHO, pacueT f; MOXeT OBITb NPOHM3BENEH MyTe€M IOCTpOe-
HUA JAJ8 pacCMaTpuBaeMblx 6acCe#HOB KapT H30XPOH CKJIOHOBOLO H pycC-

JIOBOI'O CTOKA.
Ilpunumas Af=1 cyTkaMm, nmOCTPOHM, B COOTBETCTBHU C 3aJaHHEIMH

BEJHYHHAMH T H T, 9TM KapTH Ajs Gaccefinos [ u /1.
Tak xak nna 6accefina / =1 fgHI0O, a ©=7 QuAM, CJeLOBaTEAbHO,

PYCIO peKH B 3TOM CJjyuae pa3GuBaeTCs Ha uzgzz’/' yacTel, a Yuc/Io

C€IVHHAYHHX ruroma,z:ei?x CK/IOHOBOI'O CTOKa 7 == ki 1.

It:
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ITosToMy Kapra H30XPOH CKJIOHOBOrO H pycnosoro CTOKa /1 3TOrO
Bacceiina HMeeT BHJ, IPEACTAaBNCHHHA HA PHC. 7 (6accetin [).

B oTiHyme OT _9TOro Aaa Gaccefina // v =5 auaM, a ©=3 RHAM, T. €.

u_z—t- 3u m_E—S U TMO3TOMY KapTa H30XPOH CKJIOHOBOTO H pyc-

JI0BOTO CTOKA /I STOTO GacceiiHa HMeeT . BH, TOKA3aHHHIH Ha puc. 7 (6ac-
<cein 1),

LHTpuxoBKOH Ha pHC. 7 noxasam miomags f; B Gacceitnax I u 1],
onpejiesieHHEe COTMIACHO paBeHCTBY (23a).

Kak ciefyer u3 aTHX pHCYHKOB, ()opMa H pa3MepH 3THX IIONIAAe
~ BECbMa Da3/JMYHH, UTO MOXKeT CIAYXHTb JOKa3aTeJbCTBOM TECHOH .CBA3H
- MEXAY paclpeie/]eHAeM BeJIHIUH f; B FEHETHYeCKOH (opmye (1) H CKJO-
.HOBEIM BpeMeHeM noﬁeraunﬂ T,

Il. 0 BEJIMYHUHE CKIOHOBOTO BPEMEHM JOBErAHHS

OrmeueHHoe BHIIIE MOJpas3jeleHde CyMMapHOro (GacceiHOBOro) Bpe-

MeHH Jo6eragus T, Ha CKJAOHOBOE (t) H pycsnoBoe (t) Bpemsi Ao6eraHms
HOAYEPKHBALTCSd BO BCeXx 0e3 HCKIYeHHS paGoTax, IOCBAIIEGHHHIX HCCJ/e-
JOBAaHUI0 MAaBOJLOYHOrO croka. OIHAKO BMeCTe € STHM B OOJBIIHMHCTBE
YKasaHHBHIX PabGOT K3/1araeTcs BBEIBOJ O HHUTOXHOCTH CKJIOHOBOI'O BPEeMEHH
JoberaHus HCXOAA H3 CAELYIONUX CcOooGpameHufl: MJMAHA CKJIOHOB B pas-
BUTHIX DABHMHHBIX DEUHEIX CHCTEMAX COCTABJAET HHUTOXKHO Mayio YacTb
. OT JJHHBI PYCJAOBO# CeTH, B TO BPEMs KaK CKOPOCTb CKJIOHOBOTO CTEKa-
HHSI, BCIEICTBHE 3HAYHMTEJBHBIX IIOINEPEYHHX YK/JIOHOB JOJHH, HE MOXET
OHITH MEHbIIE CKOPOCTH CTeKaHHs BOJAH IO pycay. [lostomy ¢ mpakrtu-
YECKH JONYCTHMOH TOYHOCTBIO MOXHO CUHTAaTh, 4YTO CyMMapHOe BpeMsd
JoOeraHuss PaBHO DYC/JIOBOMY BPEMEHH KOOEraHHs .

K takomy BHBOAY mnpuxomut, B uactoctd, A. B. Oruesckuit [13],
KOTOPH#A pEeKOMEHZYyeT NPOM3BOIUTL OIpeJesieHHe CKODOCTH CTeKaHHs Ha
miomany 6accefina MeTONOM COOTBETCTBEHHBIX yPOBHeH HCXOAS M3 Ipen-
. TOJNI0XKEHHASA, YTO CKOPOCTH CTOKa IO IJOIManu OaccefiHa paBHa CKOPOCTH
MaBOJOYHOI'0 CTOKA B PYCJIE pPEeKH. ' \

[Momo6HEli ke BHBOm mnpuBogutcss B paGorax ['. Il. Kanuuuna [7]
u H. I'. lmuTpreBofi [4], KOTOpHE CUHTAIOT, YTO CK/JIOHOBOE BpeMs JoGe-
TaHWs He TOJBKO Mano, HO M IpAaKTHYecKH HeompegennMo. Ham xaxercs,
YTO NOLOOHHIA BHIBOJ SBJASETCA OMIHGOYHEIM.

Tlpexge Bcero, caesyer OTMETHTb, YTO CKIOHOBOE Bpema noGeranus
MOXeT GHTDL OMpe/e/IeH0 ¢ JOCTATOYHOK I/ NPAKTHKH TOYHOCTBIO IO
paBeHCTBY (3a): :

T=r1,—1 - AL

BeJqHYHHH Ty B T B 9TOM PaBEHCTBE MOr'yT OHITh CPABHHTE/IHHO JIETKO
OIpPeJeJeHE 10 MaTepHasaM HIPOMETeOPOJOrnIecKrX HaOMI0JeHH#A: BeJIH-
YHMHHL T II0 MeTOJLY COOTBETCTBEHHHX YDOBHEH, & BEJHYMHE T, —IIO pa-
‘BEHCTBY: \

=1 — ¢4 A, ‘ (24)

rae T — npomo/KHTENBHOCTh MaBOJKA B  3aMBHIKAIOINEM CTBOPE pEeKH;
.t — IpOMEXYTOK BpPEeMEHH OT MOMEHTa BHIAJEHHS TEpPBHX A0 MOMEHTA
BHINAJEHHS INOC/IELHAX TNABOAKOOOPA3yOIHX OCaAKOB M Af — npuHATAsA
€IVHHIA BpEMeHH.

IIpuMeHHB 5TOT MPOCTOH CIOCOO onpeﬂ.eﬂenpm <, MH HOJAy4YHM, YTO
CKJIOHOBO® BpeMs1 no6eraius B GaccefiHax MHOTHX CPEJHHX PeK KoJael/aeTcs
OT & mo 14 CYTOK H COCTaBJSIET B CpemHeM 2/3 OT BRJIHYHHHI T,.
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Tak, cornacio nmamaeiM ‘K. TI. Knutamesa [12], CyMMapHOe BpeMs
AoGeraHn;{ T, OAA pek Beauxas, Iaocca u Jlyra konebaercsa or 14 po
19 nneit, -a BpeMs PYCJI0BOTO noéeraﬂnz He npeBHmaer 5—6 gmeit, Cie-
JOBaTeIbHO, MPOAONKHUTENBHOCTh CKJIOHOBOIO CTEKaHHs B GacCefHax sTUX
PeK COCTaBJseT, COTJIaCHO paBeHCTBY (3a), 10—14 cyrok.

AHaJIOI‘I/IquIe pe3yJabTaTH NOJY4eHH MAJas pek Jlnemp, YHxka, IlecHa.
CymmapHoe BpeMmsl Ao0eraHms <, MAJIA STHX peK (L[Henp—CMoneHCK
Yuxa — Maxapbes, [lecHa — Bpsuck) kosnebiercs or 15 mo 17 cytok [8],
a pycaoBoe BpeMs noberanus t=05— 6 gusaM. CiaenoBaTelbHO, CKIOHOBOE
Bpems noGeranua paBHo 10— 12 pHAM, T. e. COCTABIsAET OKOJO 2/3 or
CyMMapHOTO BPEeMEHH HOGeranus T, :

KoHeuHo, HCTHHHAS BeIMYHHA T 6yJeT HEeCKOJbKO MeHblIe MPHBELEFHEX
BHIIIE JAHHHIX, TaK KaK DaBeHCTBO (3a) He YYMTHBAeT TPAaHCHOPMALHE
(pacniacTHIBaHUS) [aBOJAKOB B PyCa0BOH ceTH. OJHAKO BIOJHE OYEBHIHO,
.yro omubKa pacuera t IO PaBEHCTBY (3a) u3-3a Heyuera TpaHCHOPMAIHE
NaBOAKOB HE MOXeT GHTh 3HAUMTENbHOH. COIJIAaCHO, HAIpHUMEp, KAHHBIM
A. B. Ornesckoro [13], ommbka B pacuere pyc/J0BOI'O BpeMeHH jgobera-
HHA 1M3-3a HeyueTa TpchcpopMaupm NaBOJKOB KoJe6/eTcd Ha pexax Oac-
ceitna Jlwempa or 1 fo 3 AHeii, T. €. HE NMpeBHIIaeT 25— 30/ OT yKasaH-
HHIX BHIIE BeJUYUH T.

[Tomo6ubI BEIBOA MOXeT OHITL HOJTBEDXKJAEH pacdeToOM CKJIOHOBOTG
BpeEMeHH J0GeraHus H3J0XKEHHHM BHIIe crnocoboM mno paeeHcTBaMm (12}
u (13). _

Onpeneaus 10 3TUM paBeHCTBaM 60KOBOH npmox g ¥ TOCTPOHB
COBMEIEHHHE TpaduKh GOKOBOTO TIPHTOKA M IaBOAKOOGPAasyIOIUMX 0CAf-
KOB (pHC. 2), MOXHO OIpPEINeJHTb CKJIOHOBOE BpeMs A06eraHus Kak pas-
HOCTb MEXJIY JNaTOH BHINAXeHHs NOCAeJHHMX ABOAKOOGPA3YIOMIMX OCAJKOB
u jparo#t xoHuma cmazd 60xoBoro mpurokxa. [Ipm mogo6HOM cnocobe pacuera
omu6KH OT Heydyera TpaHchoOpMauuuM MaBOJKA B pyCae DeKH NOMKHH
GEITb, IO HAEe, CBENEHH K MHHUMYMY H, C/Ie/0BATENBHO, CAMU BENUTHHH
" T JOMXKHH GHITb GOJee TOUHBIMH.

DTOT CIOCO6, KaK OTMEYEHO BHIIIE, GBI HCIOMB30BaH NPH PAcYeTaX T -
"B Gacceiitnax Yuxa — MaxkapoeB u Jlyra — Kmarucenn. Oxasajgocp, 4To
© As aTHX 6accefinoB cocramaser 9 pueit (p. Yuixa) u 16 nuedt (p. Jlyra),
T. €. PacyeTH T IO 3TOMY CIHOCO0Y MOATBEPKIAIOT JAOCTOBEPHOCTDH PE3YJb-
TaTOB, MOJYUEHHHIX MO paBeHCTBY (3a). Taxum o6pasoM, MOXHO C ompe-
JEeJeHHOCThI0O YTBEPXKIATh, UTO Ha CpPeNHHX H TeéM OoJiee Ha KPYMHBIX
GaccefiHaX CKJIOHOBOE BpeMst JOGEraHus 3HAUNTEJNbHO NpPEBHIIIAET IIPHHS-
TYIO €IMHHLY BpeMeHH Af u B GOJIBIIMHCTBE C/IydaeB cocraBaser 1/2 — 2/3
OT CyMMAapHOTO BPEMEHH ;Lo_6eraHm{ .

A ]

1. METORUKA YYETA T NIPH KAPTOFPAd)H‘JECKOM PAC‘IETE E,Ill/lHI/l‘leIX
HJ]OI].IAILEI/I CTEKAHNS

VIsBecTHO, UTO JJsi pacuera eIUHHUHHIX nJowaneli f; B Hacrosmee
BpeMs NPHMEHSIOTCSH JBe TPYMNbl CHOcOOOB: aHAJIMTHYECKHE (CIOCOOH!
aJieMeHTapHOro maBoxka u cmoco6 I'. TI. Kaavenna) M Kaprorpaduueckue;
noj NOC/AeRHHMH NOjJpa3yMeBalOTCd HpHeMHl pacuera f;” myTem MNpoBeje-
HHs M30XPOH Ha Kapre 6accefina H HJIaHHMeTpHpOBaHHH YUYacTKOB MEXAY
HUMH.

Bnemee KapTorpaguueckuit cnoc06 pacuera f; C NOMOWBIO TaK
HaspBaeMol mjorpaMmml Gacceiina Gout npemioxern B 1945 1. A. B. Orues-
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CKHMM; OJHAKO Hemesecoo6pasHas CJO0XKHOCTh M~ HALYMAHHOCTb 3TOTO
cnocoba BéchbMa OBRICTPO HNPHBEJAH K TOMY, YTO . B HACTOflllee BpeMs OH
NOUTH 3a0HIT Ha IPAKTHKE. o

"B 1947 r. B. Il. Komapos [11] npumenus mjas NPOTHO3a. BECEHHETO
noJIoBOIbSl Ha p. MockBe HOBHII kaprorpacduyeCkuii- €mocob, NOCTATOYHC
npocroit u oGbexkTuBHHH. B ykasanwo#i Bmime pabore B. JI. Komapos'
BCKOJNb3b OIHCHBAET €ro CJAeNYIOIMHM O00pasoM: ,CYTOYHEHIE BEJIHYMHBL
TAKOTO CTOKa B DPYCJOBYIO ceTb (T. €. BeJIHYHHH . (X—p) B ypaBHe-
uun (1) — 0. A))... mepecuntann B ruaporpad TaJOro CTOKa B 3aMbl-

_KaIOIEM CTBOpPe ¥ T. 3BeHMropoja € Y4YeToM ILIOWAafel, 3aK/JIOUeHHHX

Mex 1y SKBHAMCTAHTAMH, IIPOBENEHHBIMH dYepe3 ~45 ki, 4T0 NPUMEPHO
OTBEYAET CYTOYHOMY IIpoGery pyC/aIOBOTO CTOKa B pekax Oaccelina

.p. MOCKBH (B KaueCTB¢ MNEPBOTO MPUGIMKEHHS). DKBUINCTAHTH OTPAHHYH-

Balu IJomazu pa3mepom B 0,07, 0,08, 0,14, 0,28 u 0,19 (B noasx ot
mroniaayu GacceiiHa) B HampaBJIEHHH OT CTBOpa K HcToky“. Taxkum o6pa-
30M, XapakTepHass OCOGEHHOCTb BTOTO cmocoba 3akJayaeTcd B TOM, 4YTO
M30XPOBH CTOKAa Ha KapTe 6acceiiHa NPOBOXATCA B BHAE IIOYTH mapan-
JIeJbHBIX JUHUE, MPOBEJEHHEIX Yepe3 paBHEEe HHTEPBAJHl- IO pycaaM pex
Gaccefina AS = - Af, TIe ©—CpexHsd CKOPOCTb pYCJIOBOTO CTOKA.
B nanpuefinmeM momo6umil cmoco6 6mu moppo6ro omumcaH [ JI. Cokomos-
ckum [14] u npennoxeH HM VIS PACYETOB THAPOTPaPOB HOKHEBOrO CTOKA

"HA MAJHX BOZOCO6Opax CTOUHOH 30HHL

‘HecmoTpst Ha CpaBHHTEIBHO IIHPOKYIO PAaCHPOCTPAHEHHOCTh HA IPAK-
THKE, IVIABHEIM 06pas3oM, IJs PacuyeToB HOXKAEBHX IaBOAKOB, H3JIOXKEH-
HHIE cOO0CO6 HMeeT CYMECTBEHHHEH B HEKOTOPHX CaydasX HEZOCTATOK:
CTPOTO . TOBOPS, OH MOKeT OHIThH HUCIOJAB30BaH JJs pacyera f; TOJIBKO H&
BOJOCO0OpAax ¢ HeOGONbIMON BEMIWUYMHOH CKJIOHOBOIO BpeMEHM JoberaHus,
TAaK KaK M30XPOHH HA Kapre O6aCceiiHa NpPOBOXATCA € YYETOM TOABKO
PYCJIOBOH CKOPOCTM TOTOKa. VI3 mociaepHero ciaexyer, uto - o0mee KOJH-
YEeCTBO eJAMHHUHBIX Womanell f;/ 6yxeT OmpexensTbCs PaBEHCTBOM

' . ) R ‘
T A8 T A o
rxe S—wuanbonpmias  JAIHHA pycla M T— pycJIoBOo€ BpeMms jo6eranus H,

n

' CJIe[0BaTeIbHO, PacCMATpHBAaeMBbIH CIOCO6 crmpaBefuB (CM. ypaBHenus (2),

~

-~ (15) u (3)) ToABKO NpHM X =, T. €. OIPU YCJOBHH T = Af.

BmecTe ¢ 9THM,-COT/IACHO H3JOXEHHOMY, NPeRNON0XeHHe O He3Hayu-
TEJbHOCTH CKJOHOBOTO BpEeMeHH AO0eraHus BO MHOTHX CAy4yasX OKAa3HI-
BaeTCA HeCHPABEJJIHBHIM; HA MaJHX H TeM 06ojee HA CpeLHUX BomocGopax,
OCOGEHHO B JIECHOW 30HE, CKJIOHOBOE BpeMsi AOGeraHds MOXeT JOCTHTaThb
2/3 OT CyMMapHO! BEJHYHHH T, U IIO3TOMY HE MOXET HE YUHTHIBAThCH.

Bo-BroprX, M3 HpHBeNEHHHIX BHIIIE DHC. 7,24 B 7, 6, HAa KOTODHX.
IIOKa3aHEl H30XPOHHL CTOKA IIPH 'OJMHAKOBON BeJHWYMHE T, H PAa3JAHUHBIX
BeJIMUMHAX T, CAEAYeT, YTo NpH <t > Af cdopma u pasMepnl €IMHHUHBIX
IJIOINAAeH MOTYT 3HAYUTENbHO OTIAMYATHCA OT -f; IpPH 1 = Af, Xx0Ta obuee
KOJINYECTBO 3THX IJIOMIANeH BO BCEeX Cayuasx OyXeT OXMHAKOBHM.

Bce 370 roBopHT 0 HEOOGXOAMMOCTH CHENHANBHOTO yuyera CKJIOHOBOrO
BpemeHu go6eraHuf npu KaprorpadMueckoM OIpeReNeHHH eNBHUYHBIX
wIomanei CTekaHus; HECOMHEHHO, YTO 3TO NOBHICHT TOYHOCTb OMNpejene-
Hus f; M, ClelOBaTeNbHO, TOYHOCTH PACUeTOB H INPOTHO30B CTOKA HA
MaJIbIX W CPeIHHX BOAOCOOPAX JECHOH M BOSMOMXKHO JIECOCTENHOH S3OHML!

1 CJIeIlyeT OTME@THTb, UYTO COOTHOLUEHWE — OKAa3bIBAET 3HAYMTENbHO OOJblIee Bius-~
T .

Hue Ha OpMY, YeM Ha BeNHUYHHY €IMHHUHLIX Tiolanedl f;'. [TosToMy nJs JOMIEBLIX ma-
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Yuer ck/IIOHOBOrO Bpemedu jgo6eranus HOPH KapTorpapuuyeckoM oIpe-

JeTeHdu fi’ (ocoGeHno AJA BeCEHHEro NOJOBOABY, KOUAd T, Kax HPaBuJo, -
BeJHKO) NOKEH, 0 HalleMy MHEHHIO, MPOU3BOIUTHECA HCXOAA H3 pa-
‘BEHCTBA . ’ B -

e=i
Ji= 2 A0 ®Geinyar, ' (23)
e=1 " )

COTJIaCHO KOTOPOMY BeJIUYHHBEL f; SBJASIOTCA CyMMaMHu IVIOIajfefl NpsaMo-
YTONBLHHKOB, OGPa30BaHHEIX NE€pecedeHneM H30XPOH CKJIOHOBOTO H pycC-
JIOBOTO CTOKA. : :

' [TpoBoas rpanunbl €AMHHYHHX [VIOMAAEH CTEKaHUs f; 10 AHATOHAIAM
'9THX NPSMOYTOJIBHHKOB, IOJNYYHM KapTy H30XPOH 6acceiiHOBOro CTOKa,
AMpencTaBaeHHy0 Ha puc. 8. [lyHKTHDHEIMH JIHHHAMH A Ha 9TOM pHCyHKe

fI0Ka33aHBl H30XPOHH! CKJIOHOBOFO W PYCJOBOrO CToKa (mpn =4 u t©=3),
: a CIUIOUWIHBEIMH JIAHUSIMH —
H30XPOHEl 6accefiHOBOTO CTO-
Ka; T. €. TPAaHULE efHHUYHEIX

- mromangek fi.

Takum oGpasoM, MeTo-
JHAKAa NOCTPOCHHA KapThl H30-
XpoH 6accefHOBOrO CTOKA ¢
yUYeTOM CKJIOHOBOT'O BPEMEHH
noferagua B o0mux dYeprax
3aKJMI09aeTCs B CaAeLYIOIEM.

1. Vi3m0XeHHBIMU BHIIIE
coocobamu onpeensercs
CKJIOHOBOE (T) H pYCJIOBOE
(t) Bpems jgoberanusa Jjs
jJaHHOrO Oaccefima. '

2. Ha xapre 6accefina
IPOBOAATCA H30XPOHHL PYCJI0-
BOTO CTOKa B BHJIe IEpIeH-
HUKYJIDOB K JHHHAM pycJia
Ha PacCTOSHHH

AS=S.At - (14)

JpyT OT npyra. _ _ :
3. Ha wusoxpoHax pycaoBoro croka (T. e. Ha NepHEHAUKYJIApax
X JIHHHSIM PEeK) OTKJIAABIBAIOTCS PABHBIE OTPE3KH .

AL=-=La¢ (11)
-T

rae L — manbosnblias mupuHa OGaccefiHa OT pexd 40 Boxopasgena (mmo
HEPNeHANKYASPY K PYCIY).

4. Yepes nosydveHsHe TakuM 06pa3oM 3aceyxkd NPOBOJATCH Napas-
»..neanSo APYr JHPYyry H30XpPOHH O6acCefHOBOTO CTOKA, KAaK IIOKa3aHO Ha
puc. 8, ,

BOIKOB HA DEKAX CTENHOH 30Hb, T[IE T CPABHHTENLHO HEBENHKO, pacueT f;/ MONeTs

TOBHAUMOMY, OCHOBLIBATHCA Ha NPEANONOXEHHH <t = Af, KaK 9T0 IpPUHATO B CHOCOGe
A. JI. Coxonosckoro [14]. Jas BeceHHero e IONOBOAbA, KOTZLA CKOPOCTH CKJIOHOBOrO
CTEKaHus He npesbliaiTt obsiuno 1 cufmun [15], aTO nNpennonoxkenue jaxe Ha CTEmHBIX
BOZOCOOPAX HENb3H CUUTATh CHPABEJIHBBLIM.
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2

O NBUW)XEHHH BOJ, B CEBEPO-3ANIALHOM YACTH
THXOrO OKEAHA B JIETHHUM NEPHOJ,

-

JI. A. )Kykos

B ceBepo-zanaguo#t wactu Tuxoro okxeana, Bocroygee KYpPHIbCKHX
OCTPOBOB ¥ JSINOHMH, HPOHCXQIUT B3aUMOJEHCTBHE ABYX MOIIHBEIX CHCTEM
TeyeHuit: Temwnoro Kypocwmo u xosomHoro Ofisicuo. s 3Tux JABYyX TeueHHH
Oiftacno sBasieTcsl HauMeHee H3yueHHBIM. OGBIYHG OHO H306pa>KaeTca Ha .
Kaprax B BHJE IIOTOKa BOJX.B IOT0O-3amaJHOM HanpaBieHHH OT 1oxHoi Kam-
uatku 1o Snouny, Ges Kakux-au6o. Aerateii. OfHAKO MHOrHe JaHHBle yKa-
3BIBAIOT HA TO, UTO IlepPeMelieHHe BON B o0pactd B3aumomedcTsua KypocHo
n Ofificuo NMPOMUCXOAHT HOBOJBHO CJAGKHO H IOJABEPIKEHO H3MEHUHWBOCTH.
Tak, HampuMep, NPH PACCMOTPEHMH TEIUIOBOrO DEeXMMa BONHHIX Macc paio-
Ha O6Hapy}KI/IBa}OTCH 0COGEHHOCTH, NPOUCXOKIEHHEe KOTOPEIX MOXKeT 6bITb»
0OBSCHEHO TOMBKO H3MEHEHHSIMH B NepeHOCe BOJ TeUeHUsIMH.

3ajava HacTosmell paGoTHl — BLIABUTh HEKOTOPHIE HETANH JBHIKEHHS
BOJ B CeBepo-3amagHofi uacTu Tuxoro oOkeawa, OCHOBEIBasiCb Ha JaHHBIX.
TEIUIOBOI'O PEXUMAa KakK KOCBEHHBIX MMOKAa3aTeNsdX W HA BHUHCJIEHHAX Teue-
HUA JUHAMHYECKHM METONOM.

- B paccmarpuBaeMoM paioHe B3AHMOAEHCTBYIOT TEIUIbIE H XOJOILHbIE Te-
YyeHus, NEPeHOCSIIHe BOXHBIE MACCH CO 3HAUMTENbHEIMH TEMJOBBIMH ~ KOHT-
pactaMmu, I03TOMY, €CTeCTBeHHO, HanboJgee MOKa3aTeNbHON XapaKTEPHUCTUKOMN
BOIHEIX MAacC CJYXKHT HX TeloBoe cocTosnue. OOBUHO A5 aHaJusa B Ta-
KHX CJAydasix DacCMaTPHUBAIOT paclpele/ieHHe TeMmepaTyphl BOJAEI Ha pas-
JuyHBIX TopusoHTaXx. OmHaxko B KypmsibckoMm pafioHe pacnpenmesnenne TeM-
nepaTypbl OTJIHUadercss GOJIBIIOH CJIOXKHOCTBIO BCJENCTBHE CJIOKHOCTH IIHD-

‘ Ky.IIHU.I/II/I BOI. Kpome TOro, .BooOuIe pacnpeﬂeﬂeﬂne TCMIEPATYPEl B TOJMIE

BOJHOH Macchl JOBOJIBHO H3MEHUHBO BCJEJNCTBHE TYPOYJIEHTHOCTH H JAPYTHX
MecTHBEIX TpuduH. Ho 3TH NpUUMBBEL BAUAIOT TOJBKO HA PACTIPENC/IEHHE TEMIIe-
paTypel BHYTPH TOJIIM BOJHOH Macchl, B TO BpeMs KaK Ha ofIlee CoJepKaHue:
TeIJIa B STOH TOJIIle OHM BJIHSIOT 3HAUHTEJbHO Menblle. [TosTomy Haumbogee
nenecoo6pasHo TEIVIOBOE COCTOSHHE BOJHON MacCh XapaKTepusoBaTh TEM-
JocofepaHueM JedTeNbHOTO CJIOf, B IIpelesax KOTOPOrO MPOHUCXOAST OC-
HOBHBIE H3MEHEHHsI TEIJIOBOTG COCTOSHUS MODS HE3aBUCUMO OT Xapakrepa
pacnpefe/ieHds TeMnepaTyphl BHYTPH CAMOTO CJAOS. 3a HIKHIOK TPAaHHIY
JesITeJILHOTO CJI0S TIPKMHHMAIOT T'OPU3OHT, HA KOTOPOM TOHOBOH XOJ TeMIepa-
TYPHl MOXKHO 10J1aTaTh HECYIHEeCTBEHHEIM. '
Tonmuny nearenpHoro caos Teueru#t Kypocuo u OHsicMO MOXKHO ycTa-

HOBUTbL IO TOAOBOMY XOILYy TeMIIEpaTypbl Ha pPasJdYHBIX TOPH3OHTAX. Ha
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puc. 1 HsoBpaxen rpadyk Ce3OHHHX H3MEHEHHH TEMIepaTyphl B Kypocno
na paspese or Meica CHOHO Ha 10T, HpoTsiKeHHOCTBIO 200 muab. I'paux
TIOCTPOEH 110 CpEeNHEMECSYHBIM SHAUEHHSIM TeMIIEePaTypHl, BHUKCIeHHEM Koa-
uyma 3a b ger (1923—1927), koropwie B3siTel Hamu u3 pabore B. B. ITITOx-
maHa {3]. Ha puc. 2 usobpaxen cesonHbli xox TemnepaTypsl B Ofisicuo “Ha
paspese k. rory or Kycupo (o. Xokkai#izo), mnporskeHHOCTbIO 100 MHJB.

- [paduk cocraBieH 10 CpelHUM SHAYEHHSM TEMIEPATYDPHl, BLIYHC/JACHHBIM 32

1tk JeT (1935—1940) no onyGaMKOBaHHEIM JaHHBIM [5]. v

Kak Bugno u3 rpadukoB, HeCMOTPS Ha pasnauyue BOIHBIX Macc Kypo-
cuo. 1 Ofisicuo, rogopsie KoJjeGaHus TeMIEpaTyphl B HHX 3aTyXalOT ¢ LVIyGH-.
Ho#t mouru omuuaxoso. Illrokman [3] mokasan, uro B Kypocuo Ha r.ny6HHe
300 m romoBasi aMILIMTyZa TeMIEpPaTyphl cocTaBasier Bcero okojo 0,1°%
Hcxons us »10r0, MBI MOXKEM HPHHSTH C NOCTATOUHOH AMsi HAWIMX Uesel
TOYHOCTBIO TOJIUHHY AEATENbHOTO cjos pasHoi 200 .

35 a1
| 167
287
12
247
8°
204 - gl
0:7 ‘ 0“ T T T T \ T — T T T T
1 il WV v v ix X o - L vy vk vinix X Xioxi
Puc. 1. Tomosoit xon TemmepaTypn Ha Puc. 2. F'ozoBoft xon TeMmmeparypel Ha
TOPH3OHTAaX Ha pas3pe3e K IOry OT Mbica ropusocHTax Ha paspese K IOTy OT
Cuono. Kycupo.

_ Kax wusBectno {1], Temocolxepmaﬁne cTosi6a BOAB BBICOTOH /i METpPOB
¥ ocHoBaHmeMm 1 cm2 C JIOCTAaTOYHON TOYHOCTHIO BEIYHCJISAETCS 1O dopmyae:

Q=0,1 th,

TIe Q — TeIUIOCOAepKaHUue B KKa., A — BeIcoTa cToN6a B MeTpax t—cpen-
HAA TeMmepaTypa crojba.

ITpr 2TOM 3a HayaJbHLIA YPOBEHD Tennoconepmanus{ npuuumaercs 0°,
a TWIOTHOCTE H TEIUIOEMKOCTH BOJEL JIOJIAraloT PABHHIMY eIHHHIE.

Ha puc. 3 mpencraBieHo pacnpefeleHie TEVIOCOUEPIKAHUS CJIOST B
200 », BHUKCJIEHHOE IO HAGJIONEHMSIM B aBrycTe — HayaJge ceHTa0ps 1935 r.
CrpenkaMy - yKasaHbl NMOCTOSIHHBIE TEYEHUs] HA INOBEDXHOCTH no. Mopckomy
atmacy. - PacnpenesieHHe TeIJIOCOAEPXKaHUS XOPOLIO  XapaKTepHsyeT He
TOJIBKO TeIJIOBO® COCTOSHHE PA3/IHYHBIX BOXHBIX MAcC, HO M OCHOBHEIE Ha-
TIpaBJIEHHs] TIepeHoca JESTeJbHOrO CJI0s.

Bonrr Ofisficio BHpaxeHb 10J0COH TeIIJIOCOJJ.ep}KaHHH ke 100 kkax,
pacnoJarapouieiicss ¢ - OKeaHCKOA CTOPOHH Kypunbcxax OCTPOBOB ¥ TOJIy-
ocTpoBa XOKKauzo.

O6sacts Kypocro mMeer HauGosiee BHICOKHE BEJMUMHEI TEIJIOCOREPiKa-

uusi. Ot 400 xxaa y I0XKHOH SIMOHMM OHH NOHHXKAIOTCA IO Mepe OTHaud

Temja B atMocepy NpHU TepeHoce BOL Ha ceBep H CeBePO-BOCTOK O BeJH- .
ypy okono -200. kkas. Haubosmpiminii rpajueHT TEINIOCOAEPIKAHHS HABJIO-.
Rmaercst Mexxay usosmuuHsMmu 100 u 200 u. xapaxTepusyer rpaHHYHYIO 30HY.
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BOJHBIX MaCC 3THX JABYX TedyeHu$ (HA pPUCYHKe 3alITpuxoBama). Xapakrep-
HBIMH SBJISIIOTCS 00JIacTH TOBLIIIEHHOTO Temjocofepxkanud . y - CaHrapckora
nposauBa ¥ BOCTOuHee XOKKaino, 00si3aHHBIE CBOMM IIPOHCXOXICHHEM Il€pe-
Hocy TemuiniX BoJ SInoHCKOro Mopsi uepes mposiusbl Canrapckuil u Jlamepy-

"

135° . 140° — 45° 750° - 1557,
50°)

I

D

o /| f oﬁlmdl\ Z?/
/ (bl
, e

>

P
N A
300

i 400 _ 400 J
135° 140°. N . 150° 155"30 :

Puc. 3. Tennoconepiuanne caos 0—200 u (xxans{cm?) B aBrycTe — Havale
centabps 1935 r.

sa, u obsactb HauGosee HHU3KOTO TEINIOCOAepKaHHus y toxHoro Caxasnuua,
XapakTepusyloas . IepeHoC XOJOAHBIX Boj ¢ ceBepa Oxorckoro Mops Bo-
'CTOYHO-CAXAJHHCKUM TeUeHHEeM. o

XapakTepHbIM siBaseTcss Takxke orMmeueHHoe eme C. O. MaxapoBeim
NOHMKEHHOE TeIJIOCOJepPKaHHe BOKPYr CeBepHBIX -KypHJIBCKHX OCTPOBOB,
ABJSIONeec CACACTBUEM HWHTEHCHBHOTO IepeMEIlHBaHHg BOJ TNPHJIMBO-OT~
JIUBHBIMM TCUEHHMSAMH H: TIONbEMAa XOJOAHHX IMIyGHHHBIX BOL.

46 ‘



YV 10x)ublx 0oCTPoBOB 3T0T 3(QderT sarymeBaH OTEIIAIOINUM BJIHI=
uueM Boj TedeHuss Cosi, IOCTyNalOWMX H3 SIMOHCKOro MOps uepe3 NPOJIUB
Jlamepysaa.

Bocrounee Kamuatkn K KypunbckoMy pailoHy HDOAXOIST BOABI BepHH-‘
roea Mops (Bocrouno-Kamuarckoe TeueHue), KOTOpHIE II0 TeIIOCOAEpKa-
HHI0 OUEHb MaJjo OTJHualTcsa 0T Box OXOTCKOro Mops.

Takum 06pasoM, OCHOBHBIMH BOAHBIMH Maccamu Kypusabckoro paiiona.
siBasiioTcs: BoAwnl Kypocno, Bomel OxoTckoro Mopsi, ABHXKYyIIHecss BocroyHo-
CaxaJMHCKHM TeueHHeM M BEIXOJsILIMe B OKeaH uepes 0Hble Kypuinckue:
IpOJUBEl, W BOAH DBepunrosa mops, npuHocuMele Bocrouno-Kamuarckum
Te€YyeHueM. _ i :

“Kpome Toro, B IOxkHO-KypribckoM paiione CyllecTBeHHOE 3HAaUeHHE IJIf
THIPOJIOTHYECKOTO peXHUMa UMEIOT Telible BOZB! }Inoncxoro MOps, TOCTy-
nawpmue uepes'npoaus Jlamepysa.

Pacrpefie/ieHie TEMJIOCONEPKAHHS B Apyrde Ce30HH B 06uieM coxpa~
HSIE€T TOT Ke XapaKTep, OTIHUYasch OT JeTHero Gojee HU3KUMHU BEJHUYHHAMH.
‘B T0 3Ke BpeMs, B IIOJOXEHUH BOJHBIX MacC -MOI'yT HabJIOJaThCs 3HAUU-
TeJIbHbIE CMEIIEHHs, KOTODEIE, B UYACTHOCTH, INPOSIBJSIOTCS -KAK CMeNIeHHs
- ceBepHOH rpanuynofi 30HEI Kypocuo x cesepy muau rwory. HarasgHem npu-
MEDOM TAKOTO CMeLIEHMsI MOKeT CJIYXHTb pacupejeleHue” TEIIOCOAepKa-
uust B ¢espasie Toro xe 1935 r. (puc. 4). OHO MOKasbIBaeT, 4ro TEIOCO~
Lep:KaHWe BOIHBIX MacC 3HMOH ITOHHKEHO, OCOOSHHO B OI/ISICI/IO, HO Hapsigy
C'3THM OTMEUEHO 3HAYUTEJbHOE CMEIIeHHe XOJONHBIX BOJ. K IOy, BAOJb.
SInomwu, ¥ TEIJBIX BOX K CeBepy, B Hampamjenun K XokKaiimo. EcrecTBeH-
HO, UTO TaKHME CMellleHHst rpaHuiibl Kypocso Moryr nosieds sa ‘coboit usme--
HeHHs B CHCTeMe TeueHHH W CO31aBaTh TEIUIOBHIE AHOMAJHH, CBA3aHHBIE C-
ajBekuuedl TeTla BOAHBIMH MacCaMu,

Hackonpko 3HAUUTENBHBIME MOIYT OHIThH Ko.ne6aHHﬂ B TEIJIOBOM DPexH--
Me BOJ, TIOKA3LIBAIOT CJEAYIOLIHe NPHMEDHI. _

ITo xapram pacnpefeseHHsl TeIJIOCOAEP)KAHHs [EATeJbHOrO CJOs B-
pas/uyHble Mecsupl 1935 r. Hamu ObLIM NMOCTPOEHBI KPHBBIE TOJOBOr0 XOAa-
TEIIOCOoAEpKAHUS I 26 (DHKCHPOBAHHEIX TOYEK Ha NPOCTPAHCTBe PaHOHAa.
3areM 10 5THM KPHUBBIM OBLIM pacCudTaHbl BeJUYHMHE! NPHXOJa M PACxXoia
TEIUIa 3a KaxKJBI MeCsI, T. €. BeJHYMHBI HOJHOTO TemjoBoro GaJjawmca Aes-
TEJIBHOrO ¢JI0sA. IIpH 5TOM BHISIBHJIUCH HEKOTOpPBle 3aKOHOMEPHOCTH B TEILJIO-
. BOM pexHMe, OTpaxaiolliie BIMAHMe cMelleHuH rpaxunsl Kypocmo. Okasa--
M0Cb, YTO B PaccMaTpUBAEMOM palone BLLe/seTcs 3 XapakTepHbIX 06JacTH.
(puc. 5). BuyTpu Kaxnaé#i obracru TemyoBoH GajaHC OAHOPOIEH O Xapak-
TEpPy rOJOBOrO Xoia (CM. TMNHUYHBIe KpPHUBble Ha pucC. 5). B To Xe BpeMs.
pas/uuds B TEIVIOBOM peXHMe Mexay o6/dcTIMH 3HAYHTEeJNbHHL.

W3 pucyHka BHAHO, uTO KpuBble | TuIla XapakTepHel Ajs Box Oxor-
ckoro mopsi, /I tuna — ansa Bog Kypocuo, 1] THna — py1a 06JaCcTH, B KOTOPO#
'CKASHIBAIOTCS NPOMCXOAAUIE Ha NPOTSKEHWH IO CMEIICHUS TPaHHIBL
Kypocuo. -~
, H'pI/IBelIeHHaH Ha puc. 5 KpuBas | OTHOCHTCS K TOUKE B Onﬂcno ¢ Koop-
nuHartamu 44°00° ¢, m. u 153°00" . 1. B 1935 r. B 3To#l TCUKe HaHMeHblIee
TelIocofiepXKanie HabMI00aJ0Ch B Mapre-anpese i cocrasisio 40 xxaa/cm*
B cronbe 200 m; naubonabiiee — 100 xkxas/cm® B CteHTﬂ6pe oxTsbpe. Cpen*
Hee 3a TOJ TeIJocomepkanue — okosno 60 xxar/cm®.

KpuBasi TemsioBoro GaJjlaHCa HMEET CPABHUTEbHO IIPABHJIBHBIA XOA:
IBaXkAbl MEHseT 3HAK, B Hauaje MapTa U B KoHle ceHTa6ps. HauGonbuwmi
OPUXOJ Tersia OTMeuasiCsi B-aBrycTe, HaHOOJBIIME DAacXOX — B sHBape.

Kpusas /I orHocurcst K Touke B Kypocuo, c koopaunaramu 32°00° c. mr.,.
137°00’ B. A. B aroit Touke B 1935 r. Temnocomep:kaHue 3a roj U3MEHSJIOCH
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ot 300 xkas/cm® B aupene mo 410 B asrycre. Cpemnee 3a rom TemIocoiep-
2KaHHe cocTaBuo okoso 350 xxkaa/cm?. KpuBas TemoBoro Gasafca HMeeT
NpAaBUJIBHBIE TOJOBOH XOM; XapaKTePHBIH AJs o6nacm C OIHOPOMHBIM Te-
TJIOBBIM DEKHUMOM.

Obagacte 111 xapaKTepusyeTca 3HAYUTEJAbHBIMH K0J1e6aHHﬂMH B TOJO-
BOM XOJe TeIJOCOAepKaHUS BOJ KaK B CTOPOHY €ro MOBHIIIEHHUS, TaK U I0-
HIDKeHHs, a TUIHYHAs JJA 5TOH 06JlacTH KpuBas TemsioBoro GasaHca (Tod-

135° , 140° 145° 150° o
50 : 1552 o

°

° T 150° 155

135° %0° 14

P

(3]

Puc. 4. Telnnocouepx(amv»xe cros 0—200 » (xtca/i/cm2) B ¢pespane 1935 r.

®a 38°00" c. ., 147°00" B. n) B TONy HEOAHOKDATHO MEHsieT 3HaK. DTo 06-
CTOSITEJILCTBO yKasbIBaeT Ha To, 4r0 B o6sacté II] TOCHOACTBYeT MepeMeH-.
Hasi aJBeKlUsT BOL C CeBePa M I0Ta, CBs3aHHAs CO CMELICHHSMH IPaHHIH
soamBIX Macc. Tak, mo xpuBo#t II] puc. 5 Bumuo, uto B 1935 r. B HaHHOH
TOyKe Ha6II0NaNoch 10 KpalHefl Mepe TPHKIBI CMelleHHe TDaHHIL BOJ-
HEIX MacC B CEBEDHOM HAaIpPaBJIEHHU (HOBbIIHeHHe TEILIOCOEPKAHUS) H
JABAXH ~— HA IOT.

EcrectBeHHo, rpaHuisl o6nactu IIT nesbast camrath KpaHHHMH HOJIOXKe-
HUSAMHE rpannuer Box Kypocwo. 910 — npejiesbl, B KOTOPBIX CMEIIeHHs BOX
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CKa3BIBAIOTCSA HACTONBKO CHJIBHO, YTO, HAPYLIAIOT NPABUJBHEIE XOJ TEIJIOBO-
ro -6asanca, Cama e rpaHuna TeueHHH Ha NPOTANKEHUM roja Kosebaercs
B GoJsiee y3KuX mpenetax. lIpm 3TOM, Kak NCKashBaer aHalH3 TEIJIOBOTO
pexuMma psifa Jiet, CMellieHHe T'DAHMIBl BOJHBIX MacC NMPOHCXOAMT, NOBHAH-
MoMy, Oe3 orpelesNeHHOH NEPHOJHYHOCTH KaK 3HMOH, Tak W JIETOM.
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Puc. 5. Paitount mo THImaM TEMJIOBOr0 peXUMa.

Cwmenienus rpanunsl Kypocno BLISHIBAIOT 3HAUUTENbHBIE CMEIEHUsS BOZA-
HBIX MaCcC M H3MEHeHMs B LUPKYJ/SLMH BOX He ToJbKO B obsactu II1, Ho Ha
sHauuTeabHO Gosiee ofmupHOM mpocTpaHcTBe. Ha 3TO yKaswBajor 3Haym-
TeJbHBIE AHOMAJIbHEIE H3MEHEHHs! B TEIIOBOM COCTOSIHHM BOJ, BCEro Hsyuae-
Moro paioHa.. \

Ha puc. 6 nokasams aHOMAJIbHbIE OTKIOHEHHS TEMIOCOAEPKAHUSA B AB-
rycre 1935 . OTHOCHTENBHO CPeNHEr0 TEMIOCOMEPIKAHHS, BHIUHCJ/IEHHOTO IJIs
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aprycra 3a 5 ger (1935—1940). Ha sroff Kapre %&pakTepHO TO, UTO KaXK-
Jas 06J1acTh JTIOJOXUTEABHOR HJIH OTpHuaTeJIbHoﬁ AHOMAa/UH OKAa3bIBAeTCs:”
TpUypPOUEHHOH K onpexeNeHHoH BoxHo# Macce. Tak, o6mupHas orpuua-
Te/JbHAs aHOMaJusl oxBarhiBaer ofnacte ORACHO H I0ro-3amajiHylo dacThb
OX0oTCKOrO MOpsl. DTy aHOMAJHIO €CTECTBEHHO OGDBSACHUTL CMEMIEHHEM -BO,
Ofisicno X 1ory ¥ Ioro-sanafly u CBSI3aHHBIM C 3THM YCHJEHHEM XOJIOJHOTO.
Bocrouno-Caxa/MHCKOrO TeueHHs,

[Monoxurenpayo anomaduio B lOxHO-Kypuibckom pafione ecTeCTBeHHO'
CBA3aTh C YCHJEHHEM IePeHOca TelJbiX BoA TeueHHeM Cosi uepe3 MNPOJIHB
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Puc. 6. AsoMaaun Tennoconepxanua caos 0—200 x B asrycte 1935 r. BepruxanbHoit
HITPUXOBKOM IOKA3aHbl MONOMHTE/bHLIE aHOMAJNHH, FOPH30HTAAbHONH — OTPHIATENbLHBIE.

Jlanepysa. TI0JOXKUTENBHYI0 aHOMAIHIO I0T0-BOCTOYHEe XOKKAaHJOo MOXKHG
0OBACHUTB TepeMellleHHeM CioJa OCHOBHOIO INOTOKa KypocHo, OTKAaToro or
6eperos Slnonun Boxamu Ofisicuo. '

TpynHnee oGBACHUTH MOJIOXKUTEIbHYI0 aHoMaauno y KamuaTku, CBsi3aH-
HYIO ¢ KoJeGaHMsIMH TOTOKAa BOA M3 DeprHrosa mops.

VnTepecHo W BaXHO 3aMETHTB, 4TO TEIVIOBHIE AHOMAalHd B aBIyCTe H3
roia B TOJ MEHFIOT 3HAKH, HO BOBHHKAIOT, KaK TPABHJO, B OIHHX H TexX Xe
palonax, CBS3aHHHX C pacrpocTpaHEHHEM KaxKIOH BOAHON macchl. IDTO yKa-
sHBaeT Ha TO, YTO KojJeOaHHs NepeHoca BOAHBIX Macc HMET, HOBHAUMOMY,.
xapakrep koJe(aHHI OKOJO ONIpeleJeHHOrO cpennero mosnoxenus. Tax, Ha-
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pHUMep, paccMaTpUBAass AaHOMAJNHH TemJocoiepxanus B asrycre 1937 r.
(pHc. 7), HETPYMHO YCTAHOBHTBb, YTO B STOM TOLY TOJIOMEHHE IPeCTaBJIfeT
co6ON MOJIHYIO NPOTHBONOJOKHOCTL aBrycty 1935 r. (puc. 6) u ero MoOXKHO
NpeJACTaBUTb KaK CMeLIeHHe BOAHBIX Macc, MPOTHBOIONOXKHOE TOMY, KOTOpOE
Habmogagock B asrycre 1935 r. O‘I@BI/I}IHO LJIsT CO3aHUsl OBWHPHOR MOJO-
KUTEJbHOH aHOMajuu (pHUC. 7) HeOGXOJAHMMO 3HAUHTENBHOE IMPOABHIKEHHE
Kypocno K ceBepy H NepeHOC €ro BOJ Ha CeBepPO-BOCTOK.
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Puc. 7. Avomanun tennoconepxanus caos 0—200 u B asrycre 1937 r.

JleficTBUTENIBHO, aHAIM3 NUHAMMUECKOTO COCTOSIHHS BOJHHIX. Macc NOJX-
TBepXKAaeT CHeJaHHble HaMM [PEANOJOXKEHHS. O NPHYMHAX, CO3AaBLIMX
TEIJIOBblE aHOMAJNWM B JBYX PACCMOTPEHHBIX CJIydasix,

Jas o6ocHOBaHKs TPUBEJEHHEIX BBIIE KOCBEHHEIX YKa3aHHi Ha Xapak-
Tep NUPKYJIALMH BOJ B PaccMaTpHBAaeMOM paiioge GBI mpHEMeHeH AUHAMH-
yecKHll MeTOJ BHIUMCJEHHMs TeueHHH B ¢opme, paspaboranunoit H. H. 3y6o-
BuIM {2]. '

Ilo TeM xe AAaHHBIM HaGMIONEHHH, KOTOPHlE HCIOJb30BaHHl AJif Xapak-
TEPUCTHKH TEIVIOBOrO COCTOSIHHS ‘BOJ, HaMu OBIIM PacCUYUTAHBl M IOCTPOEHH!
KapThl AMHAMMUECKHX BBICOT. IIpu 3TOM, BCJEACTBHE TOro, yro IpeoGia-
naplllee KOJIMUIeCTBO HaG/IOJeHMH OXBATHIBAeT IVyOUHH! 'ne Gomee 200 M,
NPHILJIOCh 34 HHXKHUHA TOPH3OHT NPH pacyeTax NMpUHAThL NoBepXHocTh 200 36.
D710 06CTOATENLCTBO, KAK GyleT MOKA3aHO Najblile, He OKa3ajo CYUIeCTBEH-
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HOrO BJIHSHHA Ha PeasbHOCTb IO KpalHeii Mepe KauecTBEHHOHR KapTUHEHI

JBUXKEHHs] BOJ, HaBaeMofl AMHaAMHUYECKMMM Kapramiu. TloBumuMomy, B 3ToM
€Ka3aJIoCh BHAYUTENbHOE pas/juuHe (PH3HUECKHX CBOHCTB BOJHHIX Macc pafio-

-Ha,; CO3JAIOINHX HMEHHO B BEPXHHUX CJIOAX 3HAUYHUTEJbHBIE IDaJMEHThl AuHA-

MHYECKHX BBEICOT. :
- - Ha rapre auHaMHYECKUX BBICOT CBOGOJHOI IOBEPXHOCTH OTHOCHTEJBHO
ropusonra 200 00, -paccuutannoff ais asrycra 1935 r. (puc. 8), xaxnas
BOJHAS Macca BBIAGIAETCS XapaKTEePHBIM JJIsi Hee JWHAMHYECKHM pebe-
hom:
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Puc. 8. Iunamuueckuii pefdved CcBOGOIHON NMOBEPXHOCTH OTHOCHTENbHO MOBEPXHOCTH
200 06 B aBrycre 1955r. (BBHICOTH B YCIOBHSX HHHAMHYECKUX M MINMMETPAX.)

. Kypocno, HecMOTpS Ha BBICOKYIO COJIEHOCTB BOJ, OTJIHYA€TCsi HaHGOJb-
el BHICOTOH (TOMIUMHOM) HeATENBHOTO CJIOS, UTO OOBACHSETCS BBICOKHM
ero TemiocoAep:kanneM. I'panuunada soHa Kypocuo xapakrepusyercss Han6oJb-
[IHMY TpajMeHTaMH HAKJIOHA YPOBHS. .

HBe apyrux 06JacTH OTHOCHTE/IbHO BHICOKOIO AHHAMHYECKONO peabeda
npuypoueHs! K Bocrouno-CaxamHHCKOMY TeueHHIO, TOAIEMY OXOTOMOD-
CKHe BOJIBI, ¥ K MOTOKY BOA u3 Bepuurosa mops. IToBhiienne ypoBHA STHX
XOJIOAHBIX TeyeHHUH OOGyCJ/IOB/IEHO HX IOHHXKEEHOH coJeHOCTbIo. Ilo Mepe
TPOABUKEHHS. BOZHBIX Macc K Kypu/ibckoMy palioHy auHaMuuecKasi BHICOTA
MX JESTENBHOrO CJIOS MOHUMKAETCH, ,

Camoli xapaKTepHOli OCOGEHHOCTBIO KapThl ABJISETCS NOHHMKEHHE YPOB--
HSl BOKPYT LEHTPAJbHbIX KypHJbCKHX OCTPOBOB, BEITSIHYTOE B HAIpaBJCHHH

r
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C ceBepo BOCTOKA HA I0ro-3amajg. BoOKpyr 3Toro HNOHUMKEHUS YPOBHS BCTpe-
yarorcs: BogH Kypocumo, Oxorckoro .u bepunroBa mopeilt u o6pasyercss 06-
INMPHOE IUKJOHHUECKOe ABHKeHHe. HenpepeIBHOrO moTOKa BOJ Ha - IOT0-
3anaj, ¢ OKeaHCKOH CTOpOHB KypHJIBCKHX OCTPOBOB, KaKHM TIPeICTABJSIOT
TaK HasbIBaeMoe XOJOJHOe TEeYEHUE OI/IHCI/IO—HET CymeCTByeT 60J1ee
CJIOKHASI CHCTEMA TeueHHUIL.

Boaer Oxorckoro Mopst ABHKyTCs ¢.Bocrouno- Caanchng TeYEHHUEM.
Brixonst yepes 1oxkHBe KypuibcKue NpoJuBhl B OKeaH, 5TH BOZH -IOBOPauH-
BAlOT Ha IOro-3alaj, ¥ BCTPEYAIOT 3[ech nperpaay B Buae Box Kypocuo,
pMeronux OoJiee BHICOKUH ypOBeHb: [log BJHsSHUEM GOKOBOTO TPEHHSI C MOII-
‘HBIM notokoM Kypocuo B OXOTCKHX BOJax ofpasyercs IMPKyJasdlis, Ha-
npaBJIcHHAs NPOTUB 4acoBOH cTpesku. TemjocolepxaHHe AESTENBHOTO CJOS
(puc. 3) mOATBepKAAeT, YTO 3Ta LUMPKY/IALHS IIOYTH HOJHOCTHLIO COCTABJEHA
OXOTCKHMH BOJAMHM; OHA COCTaBJseT I0XKHYW0, HauGosee IMyGOKyl0 YacTb
Kypuinsckofi muKJI0HHYeCKOH o06JacTh.

B ceBepo-BocTOuHOl YacTH 3TOH IMKIOHHYECKOH OGJACTH HAPSALY C BO-
namMu OXOTCKOrO MOpPS: BKJIIOYAeTcsl B LUPKYJISAUMIO H on,um B Oxorckoe
Mope yacThb notroka Box bepuuroma mops.

: Jpyras wactb 6epHHrOBOMOPCKHX BOZA HOA JeHcTBreM GOKOBOTO TPEHUS -
¢ notokoM Kypocuo o6pasyer LHPKYJISIHIO HPOTHBE YacCOBOH CTPEJKH.

- EcrectBeHHO, uTO Ha I0XKHOIl M IOTO-BOCTOUHOH mnepudepun IHUKIOHHUE-
CKOH IUPKYJIALHH K BofaM OXOTCKOro MOpA B HEKOTODOH CTENEHH IpHMe-
IHBAIOTC BoAsl KypocHo, 4To CHOCOGCTBYeT TOMY, UTO BOXBI, BXOXALIHE B
Oxotckoe -Mope uepe3 ceBepHble Kypu/ibcKue NpPOJHBEL, Teliee He TOJBKO
pox Oxorckoro mopsi, Ho ¥ Box Bocrourno-KamuaTckoro TeueHwusl.

Taxum oGpasom, BOZOOOMeH uepes KypuibCKue NPOJMBBL M CHCTEMa
OCTATOYHHX TeueHu#t B pafione KypHiIbCKEX OCTPOBOB ONpeNeAioTCs, IV1aB-
HBIM 00pasoM, KypHWJIBbCKOH LHKJIOHHUYECKOH LUPKyJsamyed,

Koneuno, HemocpeACTBEHHO BOJIM3H OCTPOBOB H B TPOJIMBAX JHHAMEYe-
CKuii penbed MOBEPXHOCTH MOpS foJiee CJIOKEH H HM3MEHUHB BCJAEACTBHE
CHJIBHOM TYypOY/IEHTHOCTH NPUNHMBO-OTIMBHBIX TeyeHuH. OpHako 3TO HMeer
MECTO B CPaBHHTEJBHO HEGOJBIION LEHTPaJbHOR YacTH UHKJIOHHYECKOH 00-
JIaCTH U He BJHsAeT Ha OOIlylo CXeMy IMPKYJSHUH BOZ.

Kax 6nl1o moxasano Bhlllle, B NOJOXKEHMH BOAHBIX Macc paifiona Henpe~
PBIBHO IPOUCXOAAT CMEIIEHHS. -

OueBHAHO, YTO NPU 3HAYUTENbHBIX CMENIEHHAX BOAHBIX MacC AUHAMH-
yecKHi#l pesibed) NMOBEPXHOCTH MOpPS JO/NKEH H3MEHHTHCS, YTO MOXKeT IIpHBe-
‘CTH K H3MEHEHHSAM B CXeM€ WUPKYJIANuE BOJ. B AeHCTBUTENBHOCTH TaK H
NPOHCXOAHT, BCACACTBHE YETO OCTATOUHBIE TEUEHHS B paHOHe TIO/IBEPIKEHBL
3HAUMTENBHOH H3MEHYHBOCTH.

Iy TONTBEPIKAEHUST DPACCMOTPUM AHMHAMHYECKYI0 KapTy CBOOOXHOH
nosepxsoct Hax 200 06 st aBrycra 1937 r. (pnc 9). Hanomuum, 4to 110
PACTIONIOKEHHIO TEILIOBbIX aHOMAJHMH B HAIleM paHOHe aBTyCT 1937 1. npo-
THBOIOJOXKEH aBrycry 1935 r.

Kak Bugum Ha puc. 9, B oOWIUX uepTax AWHAMHUYeCKu# peaped H cxema
UHPKYJISIUMY HMeeT Te JKe 3aKOHOMEDHOCTH, KOTOpble OBLIH OTMEYeHH HAa
npexpaymeM npuMepe. Ho B To xe BpeMs puc. 9 no cpaBHeHuIo ¢ puc. 8
HMeeT OueHb CYIIECTBEHHbIE Das/uudsi B HETalsX.

B asrycre 1937 r. mabuioganoch 3HauuTesnbHoe cMeilenue Kypocmo K
ceBepy BIUIOTH O IOXKHBIX Geperop XoKKafgo O YeM CBHIETEJBCTBYET TOT
dakr, yTo HAMOQJBIIMH TPAiMEHT HAKJIOHA YPOBHS, HMEIOIIMH MeCTO Ha.
rpanune Kypocuo, na puc. 9 pacmosiaraercs ropasyio ceepHee. \

Cwumemenne BofHOM Macchi Kypocuo K- ceBepy CO3[JaNO NPEnATCIBHe AV
Brxofa Boj Oxorckoro Mops B okead. Ilosromy IOXKHAS, Han6o.nee ray6o-
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Kaf, 4dacts KypH/IbCKOH LHK/IOHHYECKOH NHPKYJSALMH OKa3ajach CMeEIleH-
_HOft B cTOpoHy OXOTCKOro Mopsi M OxBaTuJia 10xHble Kypmibckue OCTpoBa.
ATO MOBJEKJIO 3a cOBO0H HEKOTOpHIe H3MEHEHHS B BOA0OOMene uepes Kypuib-
cKpe npoJuBhL. Tak, ecad B nIpelplaymeM ciyyae (puc. 8) uepes IPOJIHBBL
Exatepunrl, ®pusa, a Takxe, NOBUIAUMOMY, H uepe3 IPOJUB Byccomp Ha-
6mofaJIcsT X0poIllo BHIpaXKeHBEBIH BHIXOA BOA u3 OXOTCKOro Mops Ha 0T, TO
Tenepb TakOH CTOK HAO/II0JaeTcs JHIUb 4epe3 nposuB Exartepuubl. B paiione
npojusa ®pusa TeYeHHs HMEIOT CeBePO-BOCTOUHOE HampaBlieHHE, @ B IPO-
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Puc. 9. lumamuuecxuif pesbed cBOBOIHON NOBEPXHOCTH OTHOCHTENLHO IIOBEPXHOCTH
200 06 B asrycre 1937 r. (BbicoTel B yclOBHbIX AHHAMHYECKHX MHIIHMETPAX).

quBe Byccosb, MOBUIMMOMY, MOKHO OXKHUAATH BOCTOUHOE TEUEHUWE B IOXHOH
€ro 4acTH M CeBepo-3alajHoe B CeBepHOH YacTH.

CeBepuas uacts KypHUabpCKOH HHKJIOHHYECKOH IMPKYJSIUK HA PHC. 9,
70 CPABHEHHIO C IIOJIOXKEHHeM puc. 8, HAo00pOT, .HECKOJBKO CMECTH]ach B
HanpaBJeHHH B okeaH. [loatomy Brekanue Box B OXOTCKOe Mope 4epes mpo-
JIMBE CeBEPHOHN IOJIOBHHEI I'psapl BeIpaxkeHo Jydire. Cjenyer OTMETHTb TaK-
¥e, uro B 1937 r. muxnoHuyeckass o0jacTb oKasajach raybike, YTO yKashl-
Baer Ha ofllee yBeJMUeHHe CKOPOCTell TeUeHHH. "

PaccmorpeHHbé gunaMuueckue KapTel, COCTaBJICHHbIC OTHOCHTEIBHO H30-
Gapuueckofl nmopepxuoctu 200 96, XapakTepH3YIOT OTHOCHTEIBHOE ABHUIKEHUE
.Box B ciaoe 0—200 x#. B To e BpeMs H3BEeCTHO, YTO BePTHKAJIbHAS MOIL-
KOCTh TeueHUi Topasno GoJblle. B cBA3H ¢ 3THM BO3HHKAeT BOIPOC, H3Me-
WHTCS JIM KapTHHA NIPH yueTe JBUIKEHHS BOX HA Gosiee ryiyOOKHX rOPUSOHTEX.
54 '
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Jliis BHISICHEHHsT 3TOrO Bompoca Gblia pacCurTaHa U NMOCTPOeHa JAHHAMUYECKas
" kapra ropusonra 200 06 otmocurTesbHOo noBepxHocTu 1500 96, ma KoTOpOIt
TeyeHUs] MOXKHO ToJarath npeHeOpexkUMO MajbiMd. Pacuer 6bl1 mpofeial
Jist aBrycra 1936 r., xoTopeifl mpencraBJ/serT co60il IPOMexRyTOUHOE HOJOKe-
Hne Mexnay asrycrom 1935 r. m aBrycrom 1937 r. Kak IO TemjOBOMY COCTOS-
HHIO BOXHBIX Macc, TaK ¥ fio nuHaMuueckoMy penbedy CBOGOAHON MOBEpPXHO-
CTH OTHOCHUTEJBbHO ropusonta 200 96 n coxpaHseT BCE OCHOBHHIE THAPOJOTH-
aecKrue OCOOEHHOCTH, IPHCYLINe panoHy.
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Puc. 10. Humamuueckul penped nosepxmoctun 200 06 otHocurensno 1500 06
B aBrycre 1936 r. (BbicoThl B YCAOBHBIX - TMHAMHUECKHX MUJIHMETPAX).

‘Kaxk Buano u3 puc. 10, asuxenne Box B 0Gojiee INIYGOKWX I'OPH3OHTAX
“TaKxKe COXPaHseT TEHIEHIHMI0 K OGpa3OBAHUIO IMK/JIOHWYECKOH IUPKYJIALMM
BOKpYr KypHJIBCKHX OCTPOBOB. DTO OGCTOATENBCTBO MOATBEPIKAAET TOCTOBEP-
HOCThH AMHAMUUECKHX PACUETOB, IIPOMU3BENEHHEBIX IJs CBOGOAHON NOBEPXHOCTH
‘MOps OTHOCHTEJBHO noBepxuocTu 200 86.

Ilpu amanuse IBUKEHHs BOJ B CeBepo-3amafHOf 4acTH Tonro OKeaHa
neo0XOAMMO YUUTHIBATb BOSLEHCTBHE BeTpa Ha NOBEPXHOCTH MODSA, TaK Kak
BTOT pafiod sBJsieTcsl 06JACTHI0 HUHTEHCHBHOH MYyCCOHHON NHpKyJsuuu. Bo-
TIpOC XKe O TOM, OTpaxaer JH [UHAMHUYeCKHH peJbed NOBEPXHOCTH . MOPS
Hapsiiy C paclpeieseHHeM MacC U BO3ACHCTBHE BeTPa, B HACTOsIiee BpeMs
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OKOHUATENBHO HE BBIACHEH. HoaTomy ISt nomaepmlx,eﬂuﬂ peasbHOCTH  Pac-
CMOTDEHHBIX HAMH AHMHAMHYECKHX KapT HEOGXOAWMO YUeCTb ~TEUEHHS, BO3-
OyxJaeMble BETPOM B Te K€ MECSLEI, IS KOTOPhIX paccunTansl Kaptel. Ins
STOH NeM MBI BOCIIOJB30BAJIHCh METOZOM pPacueTa NOJHEIX NOTOKOB, paspa-
Gorapunm B. B. Iltoxkmanom [4]. \

Kak ussecrro, B. b. IllTokman noiyuus ass NOJIHBIX TOTOKOB, BO30YK-
JlaeMBIX BE€TPOM B I‘JIy60KOM MOpe, 3aBHCHMOCTb:

rotT
Vi = A

3

- rae q) (pyHKLlI/IH MOJHHX IIOTOKOB, CBsI3aHHAaA C KOMHOHEHT&MI/I HX 1o OCHM
KOOpAHHAT COOTHOIICHHAMMU

o Y
’ Sy=— b—y ’ y = ox’
Vi = <0x2—l— oyﬁ) (axz - 0y2) CHMBOJIMYECKHI OIePATOP; T — TaHTeHIualb-
0 Ty
HOe HaBJIeHHe BeTpa, rof 1= 5%’ — % A— Kosd)(bnuuem ropnsomanb-

HOTO TYpOYJAEHTHOTO 06MEeHa KOMMUECTBOM JBHKEHHS.
BrranciaeHne caMofl BeJIHUMHBI ITOJHBIX IOTOKOB IIpefcTaBasgeT GOJbIIHE
TPYANGCTH BCJAEACTBHE HEBO3MOXKHOCTH TOYHOIO VYeTa I'DaHHYHBIX YCJIOBHIE
* W BeJIMYMHBEl TOPH3OHTAJABHOTO TypOyJaeHraoro obmena. Kpome Ttoro, Hemo-
CPeNCTBEHHBIX HaOJIONEHUH Haj CKOPOCTBIO BETPA B OTKDPHITOM MOpe COBEp-
[IeHHO HeJOCTATOYHO JJS IOCTpoenusl mojs Berpa, OXHAKO: Ka4eCTBEHHYIO
KapTHHYy, Halpan/eHHe IOJHBIX NOTOKOB, BO30y2KHaeMEIX BETPOM, IOJYYHTH
MoxkHO. Jag 3TOro JOCTATOYHO BBIUKMCJAHTL BeAMUMHLI rOf T HJIX BEJUYUHBL,
[IPOTIOPIHOHANBHEIE 3HAYECHUSM rot T, BOCIOJ530BABIINCH KapTaMu pacrpe-
Jesenus aTMoc(hepHOro LaBJeHHsI.
Kax mokasan A. W. ®@enpszenBaym B 1954 r., COCTABASIONEE TAHMeH-
OUaJIbHOI0 [aBJIEeHHs BeTpa CBI3AHEI C TIOJIEM aTMocq)epHoro IAaBJEeHUS CO-

OTHOIUEGHHSAMM:
i z
Ty=— (0)6 + Oy)
" T — A(s’i’_éﬁ)
— ¥ gg\ox  oy)°

rae P - armochepnoe nasrenue, A — KoapdHINEHT BEPTUKAILHOTO Typ-
6ynedtHoro otmeHna B armocdepe, @.==2wpsing, rme © — YIJIoBas CKO-
POCThH BpameHUS 3eMJH, p—nnomo‘cm BO34yXa, ¢ — reorpaguuecxas
HMIHPOTa.

Bocrno/p30BaBmMECE MOCHAEAHAMY COOTHOLICHUSIMY, HOJarag B HUX MHO-
XKHTEIN INepej CKOGKaMi MpPHGIU3UTENBHO NMOCTOSHHBEIME Ha NPOCTPAHCTBE
palioHa, MBI BHIYHCJIWIM BeJHUYMHE], TIPONOPLHOHAMBHEE 70f T, 10 KapTe cpei-
HeMecsTYHOTO AapJeHus aTMocdepsl B aBrycre 1935 r. (puc. 11) mas touek
10 yIJiaM ISTUTPalyCcHEIX KBAJpaToB.

- Kak BuIHO H3 pHCYHKA, Xapakrep pacipefeseHds CpeLHeMecsqyHOro
naBaenus B aBrycre 1935 r. He orsmuaercs o OOBLIMHOTO JUIs 9TONO paloHa
‘pacnpefesieHUs NaBJeHUS B JeTHHH nepuox. [loaToMy MOXKHO AyMarth, uTO
HallpaBJ/ieHUs INOJHEIX [IOTOKOB, BHIYHCJEHHBIE IO NOJIO NABJEHHS B aBLyCTe
1935 r., BooOI1le xapakTepHbl A/ paiioHa B JeTHUIH MEepHOL.

CpaBuuBas BeTPOBEIE IIOTOKHM ¢ COOTBETCTBYIOIIEH AMHAMHU4YECKOH Kap-
tofi {prc. 8), MOXKHO 3aMeTHTb MEXZY HHMH JOCTATOYHO XOpOIlee COIVIACHE
B o0mux ueprax. B uwacTHOCTH, HEpPaBHOMEPHOCTbL II0JIsI BeTpa HapSILY \
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¢ JIMHAMHYECKVMH TPHIMHAMH CHOCOGCTByer 06pa30BAHMIO IMKJIOHUYECKOH
LHPKYJAAIUY ‘BOJ I0T0-BocTOYHEe KypHILCKUX OCTPOBOB. DTO OGCTOATEIBCTBO,
Ha Halll B3IJIs, NOATBepKaeT BhICKa3aHHOe ONHUM u3 nepBhix H. H. 3y6o-
BLIM {2] moJsioKeHHe O TOM, YTO JHHAMMYECKuil pesibed IIOBEPXHOCTH MOPSH
CO3JIAeTCA COBOKYNHBIM JeHCTBUEM Pa3JUUHLIX CHJ, BLISBIBAIONINX TEUSHHS, H,

135° 140° _150°
60T -

60

561

30 - 30°|
135° «  140°. 150° 760° ) :

- TR — T

Puc, 11. AtmochepHoe HaBiaenue (NyHKTHpHbiE JHHHH, CPEIHEE 32 Mecal)
H BeJHUUHBI, DponopuuoHaabHbie — rof T B asrycre 1935 r.

CJIe[OBATENIBHO, TeYeHUS, PACCUMTAHHEIC NUHAMHYECKHM METOIOM, OTpaxKalt
Hapsay ¢ APYyruMu (akrtopaMu U BO3LeHCTBHE BeTPa HA IIOBEPXHOCTh. MODS.
: YuuTEBas NpHUBEJEHHBIE HAHHbIE, MOXHO CUHTATh, UTO Hajduuue Kypuiib-
CKOH UWKJIOHWYECKOH IMHPKYJIANNH BOX B JIETHUH TNIePHOJ SBJSETCS peaJslbHBIM.

EcTrecTBeHHO, paccMOTpPeHHBIE CJyuad OTHIOLL He HCUEPNHIBAlOT BCEX
BO3MOXKHBIX M3MEHEHHH B HUHAMHUeCKOM penabede u B mosoxenud Kypuib-
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~CKOH UHUK/JIOHHYeCKOH uwHpKyIduuu. OJHAKO OHH XOPOLIO MOKA3BIBAIOT HEKO-
~TOpBle OCHOBHBIE 3aKOHOMEDHOCTH, ONpejeJsiollie BoxooOMeH uepes Ky-
PHUABCKHE TIPOJMBBL, a Tak¥Ke MOATBEPIKAAIOT HANMYKME M3MEHUHBOCTH B Teue-
_HugX paiioHa, CBSI3aHHOH C KOJIeGAHUIMH B MOJOXKEHHM BOJHLIX MACC. ’

ITocsie TOPO KaK yCTAHOBJEHBI OCHOBHEIE 3aKOHOMEPHOCTH B M3MEHUHBO-
CTH TeueHWil paHOHa, MOXKHO JIerKO OOGBACHUTb H HEKOTODhHE 3aKOHOMEPHO-
CTH BO3HHKHOBEHHS TEINJIOBLIX aHOMAaJIHH. 7

- CpaBHHM, HalpUMep, AHHAMUYECKYIO KapTy Ajs asrycra 1935 r. (puc. 8)
u Hab/oJaBIIMECs B 5TO BpeMsl Tem/ioBble aHoMantuu (puc. 6). Obmupuas
~OTPHULIATENIbHAA aHOMaJud, OXBaThBawImas paidonsl Bocrouno-CaxajuHCKOro
TeueHHsI, CeBepHOH NoJoBHHE! Kypuibckux ocTpoBOB u pafion Bocrounee Ky-
“PUJIBCKHX OCTPOBOB W SINOHHHM, BOSHHKJA BCJSACTBHE TOTO, UTO B 3TO BPeMsi
_Bogtel OXOTCKOTO Mopsi cBOGOIHO BEIHOCHIHCH Bocrouno-CaxamuHCKuM Teye-
HHEM ¥ pacCHpOCTPaHSUIHCh JOBOJBHO JaJeKO B OKeaH BIOJb XOKKalgo H
Slnonun. B cBs3M ¢ 5TUM IUKIOHUTIECKAS WHPKYJSAIHS PACHOJiarajach TaKUM
.06pasoM, uro BOKPYr KypHJIbCKHX OCTPOBOB (32 MCKJIIOUEHHEM CaMbIX IOXK-
“HHIX) M IOP0-BOCTOUHee XOKKaHIO LHPKYIUPOBAIH BOJAB OXOTCKOTO MOPS.

Tag xax IOxHasg 4aCTh WHMPKYJAAIHUM OblI2 CMelleHa B CTOPOHY MODS,’
-8 IOxuo-Kypuneckuii pafion U3 nponuBa Jlanepysa Broib Geperos Xokkai-
_JIO TIOCTYTaJu TeIible BOJBL JINOHCKOTO MOPSl M CO3JaJH 34eCh MOJOXKATEb-
Uy AHOMAJHIO. :

IosoxurespHas aHOMAaJng B IOr0O-BOCTOUHOH YacTH pafioHa MOKashiBaeT,
“4TO OXOTCKHE BOJBI «oTxKauy Kypocuo or Geperor XoKKafigo U CeBepHOH
Hnouuu.

PaccmarpuBas npyrofi npuBeNeHHEIH cayuaf — aBrycr 1937 r. (puc. 71
“9), BHIMM, YTO CMeIleHHe I0XKHOH gacTH Kypu/bcKoHi LHPKYJISIUMH B CTOPOHY
~OX0TCKOTO MOpPsI CO3[ajl0 OTpUliaTesbHylo aHoManuo B 1OxHO-Kypuiabckom
pafione. Bompt Tewennss Cost mupKy/IHpOBajqHM B OCHOBHOM Yy IoxkHoro Caxa-
_JIMHA U CO3Ja/H 31eCh NOJOKHUTENBHYIO aHOMAJIHIO.

- Cmemenne Kypocuo K ceBepy CO3[aji0 TOJOKUTEABHYIO aHOMAJIHIO
‘103kHee M ioro-ocTouHee Xokkaino. Kpome Toro, cmemenue Kypocuo cmo-
co6GCTBOBaMIO TOMY, 9TO K BOJAM, [ABHIKYIIMMCS II0 BOCTOUHOMH - nepudepuu
IHMPKYJISAIMY, NPHMEIIEBAJOCh GoJblle, yeM 00BUHO, BOA Kypocuo, uro co-
37410 Ha STOM IPOCTPAHCTBE TOJOXKHUTENBHYIO TEILIOBYIO aHOMAJIHIO,

Taxum 06pa3oM, KaK ¥ CJAef0BAJO OXHIATh, BOSHUKHOBEHHE TEITOBHIX
;aHOMaJHH 0KA3a/J0Ch TeCHO CBA3AHHEIM ¢ KOJNEGAHHUAME B TOJOMKEHHH BOJ-
“HBIX MacC M C BO3HUKAIOMUME IIPH 3TOM H3MeHeHHsMH B Kypusbckoh muk-
_JIOHHYECKOH UIUPKYIAUHUH.
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Fo00 O NMPEJCKA3AHWUH HENEPUOJMYECKUX
o KOJIEBAHHUM YPOBHSI

H. A, Jla6sosckuil

Haunb6ojsee pacrupocTpaHeHHOH METORMKOH MpPOrHo3a , HEHePHOAUUECKHX
wosneGanuit ypOBHS SABJSETCS pacyeT YPOBHS, NPOH3BOLUMBIL B 3aBUCHMOCTH
QT I'PaJIUEHTOB JaBJaeHUa aTMOC(epHl B M36paHHBEIX NyHKTAaX.

BriGop  IyHKTOB, MEXy KOTOPBIMM BEIYHCISIOTCS FPAAHEHTHI, NPOH3BO-
JIMTCST METOZOM MOCTEAOBATENbHON KOPPEJSUHH MHOTHX TDaJiMEHTOB, H3 KO-
“TOPBIX JJIS COCTABJIEHHS] PACYUETHOTO YPaBHEHHS H30MpaloTCs Jydllde.

CTaTHCTHYECKUM IyTEM HAXOHSTCH TaKyke [POTHOCTHYECKHE YpPaBHEHH.

-OGHIYHO YpABHEHHs YUHTHIBAIOT BJHSIHHE ABYX WJIH Tpex rpafueHToB H
aTMochepHOTO JaBJeHAs B JaHHOM IYHKTE.
Kpowme TOrO, C LEJbIO yuyeTa NpenlIecTBYIO-
el 06CTAHOBKH B ypaBHEHHe BBOIHTCSH
YpOBE&Hb, HAOJMIONEGHHBIH B MOMEHT COCTaBJe-

' 'HHUS TPOTHO34.

Heo6xonumas 3a6/1arOBpeMeHHOCTD po- ﬁ:
THO3a OCHOBaHA -Ha TaK HashbiBAeMOH «HHep- 71000
1uH» ypousi, Koropyio T. IT. Maprorus [1] %%
OUPefeNuT KaK HHEPIMIO BOXHOM MAacChl,  70/5~ ¢
He Cpasy Iojpalomeidcs  BO3ZeHCTBHIC 71020 @

BIMAOIMX Ha Hee (akTopos. llox daxro-
paMy, BJMSIOIMMU Ha MSMEHEHME yPOBHS, =~ o == PpaueHTa ar-
TI0JpasyMeBaloOTC «aHeMoGapuyeckne BO3- MOChEpHOTO AABACHUS, He XapaKTe-

ﬂeHCTBI/IH» T. e BeTEp U ﬂaBJIeHHe pH3yIollee HanpsXeHHOCTD ﬁapﬂqe.
Sra MeTO]lHKa JAMEET CyHleCTBeHHbIe CKOI'o ImoJjs.
He}IOCTaTKH

1. «I'paguenTel» H36Hpa}0TCH B Bule paSHOCTH JaBJeHuH Mexay AByMst
‘TIOCTOSIHHBIMH TOYKaMH C PAacueTOM Ha TO, 4TO Kakoe GBI CHHOITHYECKOe IIO-
JIOJKeHHe HH BO3HHKAJIO BEJIMUHHA «TPajyeHTa» B H3OPaHHBIX NyHKTax Oynaer
BCErJa COOTBETCTBOBATH ONpEeNCHHOMY IIOJIOXKEHHIO ypPOBHSA. Takoe mpe-

TIOJIOKECHHE HE BIIOJHE JIOCTOBepHO, TaK Kak pPasHoCTb IaBJeHrH B JABYX IIO-.

CTOSHHBEIX TOYKax He OyZeT BO MHOI'MX CJydYasX COOTBETCTBOBAaTh «IpPajHUeH-
1y» Gapuyeckoro moust (puc. 1). Kpome TOTO, CHJIbHble (PPOHTAJIbHBIE BETPHI
#e OYAyT XapaKTepPH3OBAThCA BEJHMUMHOH rpaiuenta.

2. «I'papuenTHag» MeTOAMKA IPOrHO3a YPOBHS YYHTEIBAET TOJIBKO KOJE-
“0aHUsT yPOBHS, NPOUCXOLAIIHE BCJeNCTBHE HATOHA BOJBl BeTpPOM. BoJHOBBIE
xoJeGaHus He YUYUTBIBAIOTCS, TAK KAK BpeMsl 3ala3JBIBAHHS UX OTHOCHTE/b-
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HO IIPWYMH, BHI3BABIIKMX 3TH KojeGaHus, B OOJDUIIHHCTBE HEH3BECTHO. JJIHH-
HEIE BOJIHEI, npoéeraﬂ 3HAUMTE/IbHBIE PACCTOSHHS, YacTo NPHXOLST paHblIe
B HCCJIeLyeMbIH HYHKT, 4eM JOXONAT JO Hero IHMKIOHEI, MOPOXHBIINE ST
BOJIHEL, et

He yuuThIBaIOTCA TaKiKe M3MEHEHHs YPOBHS, NPOUCXOJSAIIME BCJAEACTBHE
aTMocQepHOTo [aBieHHs. (DT KOJeGaHHS JOJJKHBL HepE,U,aBaTbCH MrHOBEH-
HO C W3MEHeHHeM JaBJeHHS.)

Kak BUIHO U3 13JI0XKEHHOIO, «HHEPIHT» YPOBHS HpOHBJIHeT cebd TOJNBKG:
IIpH BETPOBEIX KOJeGaHHAX YPOBHS, BBHIY U€r0 Bee Ipyrue KoieGanus ypoB-
HS He MOIYT GBITH NPEIBBLIYHCICHB 110 DACUETHHIM YPABHEHHSIM, COCTABJIEH-
HBIM IIyTeM KOPpeJsU{ YPOBHS W TPAIUEHTOB JaBJICHU.

3. Cliemyer OTMETHTB TaKxKe, UTO KOPPEJUPOBaHKe BCeX Ge3 HCKJYCHULE
VPOBHel ¢ rpajUeHTaMH [aBJEHUS HENPABUJIBHO, TdK  KAK He Y4YuTHIBAET -
IIPOUCXOXKACHHUS STHX YPOBHeH. KOppeaupoBaTh MOIKHO TOJBKO SIBJEHHS, BEI-
sbIBaeMble OAHOMMEHHBIMH NPHUUYMHAMY, [OITOMY JJIsi COCTABJIEHUs KOPpeJsi-
UMY HYXKHO pasfesNUTb YPOBHH IO IPHUWHAM, BEISBIBAIOIIHM HX H3MEHEHHS..

4. MeTox mporsosa Io TPajiHeHTaM ¥ IPEIBIIYIIEMY SHAUYCHHIO YPOBHS
paccurTaH Ha IIyHKTH ¢ MaJOif M3MEeHUMBOCTbIO ypoBHs. OOhIUHOE ypaBHEHHE:
IIPOrHO3a BKJIOUACT ABA-TPU TPajyeHTa JaBJEHMS, aGCOMIOTHYI0 BeJIHYHHY

. aTMOC(hepHOro HaBJCHHs H NpeAbAyuMi ypoBeHb. B Takom ypaBHeHun Be-
JMIHHOH, UMeromell Hauboabiull Bec U Hanbosbmuil KoedduiuenT Koppes-
IIHH, Gombmeit YacThIO OKA3LIBAETCS MPeNBLAyIInil YPOBEHb. '

[po¢. T. IT.- Maprorus, MONB3YHACH STHM CBOJICTBOM, BBLIBHHYJ Jaxe:
0coObIlf MeTOJ IPOrHO3a, HA3BAHHEI] UM IIPOTHO30OM YPOBHS «IIO TEHACHIIHU..
CyTb ero cocTOMT B TOM, UTO K HaGMIONEHHOMY 3HAYEHHIO YDOBHS NpuGaB-
JIFIOT MJIM BBIYUTAIOT HEKOTOPYIO CPENHIOI BeJMUHMHY MPUPAIIEHUS] YPOBHS B:
3aBHCHMOCTH OT TOTO NajaeT YyPOBeHb HJHM IOAbIMaeTcs. IIpw HeOOMbIIHX
M3MEHEHHUSIX YPOBHS BO MHOTHMX CJydasix HaGJIOJEHHBIE H BBIYHCJEHHBIE 3HA-
YeHHS TOJYHal0TCs GnuskuMH. B psae Apyrux CiyyaeB OKasblBaeTCsl, UTO:
IPelBIAYINHUE ypOBEHb HMEET OUEHb MaJgyI0 CBA3b C IOCAENYIOUIMM Jawxe:

. TOTJia, KOTrJla COIoCTaBJseMble YPOBHU OepyTrcsi uepes KOPOTKHUH Nepuox Bpe-
MeHH OJMH IlOc]e APYroro.

Takum o6pasoM, cBOHCTBO «TeHACHIMH» 0Ka3aJOCh MPUCYIIUM paldoHam:
€ MaJIOM3MEHSIOIMUMCs X0A0M ypoBHSL. s Tex palloHOB, rie YpOBeHb H3Me-
HseTcs OLICTPO, TEHAEHUMM OOBIYHO OOHAPYXKHTb He yjaaercda. PesysbraThl
MPOTHO30B MO TEHAEHIMM TEM Jy4lile, yeM MeAJIeHHEee H3MEHsSIeTCs] YPOBEHD,
a 3TO KaK pas TOT cayuafi, Korjna NPOTHO3 YPOBHS NPEACTABISET - LI Hac
HAaHMEHBUINH HMHTEpEC.

JI11 IpaKTHRY TMPEICTABISIOT HAHGOMee 3HAUHTEIBHEN HHTEpeC PafloHEr
_C GBICTPLIMM U 3HAYHTEJBHBIME KOMTeGaHUSIMH ypOBHS. MeTon TeHIEHIHH AJS
VKa3aHHBIX PafiOHOB IIOJIHOCTBIO HENPHMEHHM, UTO CYIIECTBEHHO OTDAHHYH-
BaeT ero MCIOJb30BAaHHUE.

OcofenHo SIpKO HeNOCTATKH MeTOLA TPajUeHTOB IPOSBJAIT cebs IpH
MOTBITKE NPHMEHEHHS €ro JJIsi IPOTHO30B YPOBHA B paifioHax, MOABEPKEHHEIX:

" HaBoAHenusM. I1peJicKkasanus HaBoAueHu# B JleHuHrpane, B JIOHIOHE M Ipy-
THX IYHKTaX <HaBOJHEHHI» OCHOBHIBAJMCDH Y IIPOJOJIKAIOT OCHOBLIBATHCH Ha.
CHHONTHYECKUX METOHax.
T. II. Maprotus crenaj NOOBITKY VJYYIIEHHS IpajHeHTHOf METOIHKH
nporuosa. B uactmocTH, AJsT OnpefesieHds] TMOJOMKEHUS] I'paJUeHTOB, B3aMeH.
“non6opa uX MO BeJHUHHE K03(hQHUHEHTOB KOPPEIANNH, GBIO BBENEHO MOHS-
THe «3Q(PEeKTHBHEIX» I'DAJHEHTOB, ONPEJE/SEMbIX B 3aBUCUMOCTH OT MECTHHIX
M pervoHajbHEIX ycjoBui. IIpuHMeHuTeNpHO K IPOrHO3aM ypoBHst B ApxaH-
reJIbCKe 3T0 OBLIU aHeM06aqueCKHe ycaoBUsi COGCTBEHHO DBesioro Mops it
YCJOBHSI, CYIIECTBYIOUINE B I0XKHOH uacty Bapenmnora MOpH
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[Tomumo 310rO, HM Xe OBlIa CHejlaHA INONBITKA HCIOMB3OBAHHS CHHOI-
THYECKO¥ OOCTAaHOBKH JJsi 00bsCHeHHsT KoseGaHuil ypoBHs. Bce ke aBTOpy
He ydajoCh KOPEeHHHIM 06PasoM HCIPaBHTh HENOCTATKA Meroja, W NpH-
MEHEHHE ero IIONPEeXHeMy ODAHMUMBACTCS YKA3aHHBIMH BBIIE - COOG-
DakEeHUIMY,

IIpUMEeHHTENBHO K HEBCKMM HABOXHEHHAM PSAIOM PYCCKHX yueHEIX Gblira
paspaboTaHa MeTOAMKA MNPEJCKAasaHHUs ypPOBHsS, OCHOBAHHAS HA CBSSH CHH-
OITUYECKHX IIpOLeccoB ¢ xoxoM ypoBHS. Llenpok [2] B 1891 r. ykaswmBad,
YTO OCOGEHHO BBHICOKHE IIOAbEMbI YPOBHSA BOAbl B YCThe peKd HeBbl BBHI3HI-
BAIOTCA CHJBHLIMH C. 3. BeTPAMH IIDH UMKJIOHAX, TPAGKTOPUSI KOTOPHIX IIPO-
JieraeT ¢ BOCTOKAa Ha 3amaj WM C I0ro-3anaja Ha ceBepo-BOCTOK uepes Pui-
Jauguo (1. e. ceBep PuHcKoro sajmBa). Tam Ke aBTOp OTMeuaer, YTO
©cobo 6.71aroanﬂTbee YCJIOBHS CO3JaI0TCs NPH STHX BETPax, KOTAA OHH AVIOT
#Haj BCell MoBepXHQCTBIO Basarufickoro mopsi.

Takum 06pasoM, IIOMHMO BETPOBOrO BO3JASHCTBHS Ha ypOBeHb ITenpox
nerraeTest y42eCcTb TPaeKTOPHIO HHKJIOH2. OTMeyaercs, 4To KojaeGanus . ypOBHS
® ycrbe HeBHl cB3aHBI ¢ BETPOBHIM DEXKHMOM OTKDPBITEIX MOPCKHX TpO-
CTPAHCTB. ¥YCTAHABJIMBAETCA CPEXHHH CPOK HACTYIUIEHHS MAKCHMyMa YPOBHS
B 3aBHCHMOCTH OT BPEeMEHH IPOXOXKACHHS . 6apHYECKOro MUHHMyMa depes
Mepunuan Jlemunrpana (5 wacos 20 MuHyT).

PrixaueB 3] npeiArnosoxuJ, 4To CUJIbHBIE HATOHBL B YCThE Hesnl BH3H-

BaIOTCH BXOXKJEHHEM BOJH B OuHCKUH 3a0UB U 5THM CaMBIM IMOJOKHJ Haya- .

JI0 BOJIHOBOH TEOPHH HATOHOB,

['puGoenos [4] npumes K BEIBOAY, YTO MaKCHMaJbHEE TO[beMEl yPOBHS
TIDOM3BOJSITCSA YACTHEIMM BUXDAMH, PA3BUBAIOUTUMHUCS Ha TE€pUdepHd LHKJIO-
Ha. [To MHeHMI0 aBTOpa, caM 1o cebe HMUKIOH, KaK Gbl TIyGOK OH HM OBLI. M
xak OBl yrpoxarlle He NPOXQAHMJA €ro TPAaeKTOPHUs, HUKOTAA HaBOJHEHHUS He
TIPOU3BOJHUT.

YKasanue HAa 3HayeHHE YaCTHOrOo anpa I'pHOOENOBLIM e1aeTCS BIePBHIE.

B 1904 r. C. B. Coeros {5], #cmoss3ys CHHONTHYeCKHe HAOJIOASHHT,
MeTeOpOJIOTHYEeCKHE U THAPOJIOrHYecKHe NaKHble NOATBEpAMd, uTo B PUHCKOM
s8aJiuBe CYLIECTBYIOT BIIOJIHE PasBHUTLIe BOJIHE! BBICOKOH BOJbI, KOTODHE B 3a-
BHCHMOCTH OT I[MK/JIOHOB II€peMeInalorcsi ¢ 3anajfa Ha BOCTOK.

HpnmeHHB cHHONTHYECKyIo cxemy I'puboemoBa K (HOpMHUPOBAHHIO BOJH
BBICOKOH BOAB, COBETOB BBLABHHYJ MOAPOGHYIO TEOPHIO HEBCKHX HaBOJiHE-
unfi. B paGore BIepBHe OTMEUYEHO TaKkKe BJIMSHHME CeHIN Ha (’popMHpOBaHne
YPOBHSL -

Kak BHIHO U3 H3JIOKEHHOTO, IJIst CO3HAHMST (HHIUUECKH O6OCHOBaHHOH
METONHKYA [POrH03a HeOGXOAHMO 3HAHHE NPOHCXOAAIUX H OXHUIAEMEIX NPO-

" XeCCOB B aTMocq)epe’ MexXaHu3Ma, ¢ NOMOIUBLIO KOTOpOl"O IIPOUCXOAUT IIepe- -

Jlaua BJMAHHS STHX NPOLECCOB HA BOLY, U ﬂB.HeHI/II/I BO3HHKAWOIUX B MOope
B pe3yJbTare BO3ACHCTBUSA STUX IIPOLECCOB.

KpoMe ykasanHOoTO, JOJIKHHI y‘{HTbIBaTbCH 'MeCTHBlE OCOGEHHOCTH,
BJIHSIONIME HA XOX YPOBHS.

Bce mpouecchl, BO3HUKAOLINE B aTMocq)epe U Pa3BUTHE HX BO BpPeMeHH

¥ TIDOCTPAHCTBE NaeT CHHOITHYECKada KapTa, INO3BOJTIOMAA YIECThb Caeny1o- .

11{He MOMEHTHI, BJIUSIONIME Ha II0JIOXKEHHe YPOBHS:
1. Honoxenne Gaprueckod (OpMaIUM OTHOCUTEJIBHO Oepera.
2. VIHTeHCHBHOCTD MPOIECCOB, MPOUCXOAAIMX B atMocdepe.
3. CkOpoCTh NepeMelieH’s U HanpaBieHne ABHXeHus Gapuueckux ¢op-
Manui.
4. TIpenuiecTBYIOIIME B OXKUJaeMble CHHONTHYECKHE YCJIOBHS.
MexaHusM Iepenaud JBIXKeHHs BO3AYIUHLIX Macc BoJe Moxer OHTDH
TIPEACTABJEH OJHUM H3 TPEX CJIEHAYIOIMX CIIOCOGOB:
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1. Beoencreue TPeHHsI MeXAY BOXOIO W BO3LYXOM B MOpDe BOSHHKAIOT
ApeiidoBrie Teyenus. ¥ Gepera moTOKM BOJ, HMEIOIIME COCTaBJAIONIYIO, Ha-
MPABJEHHYIO IIOX YIJIOM K GOepery, COSIAIOT NOBHICHHE WJIH MOHHKEHHe:
YPOBHS B 3aBHCHMOCTH OT HAUpaBJeHHs TeUeHHi.

2. Vismenenust B pacupeje/leHHy JaBJICHHUS CO3JAIOT TaKikKe H3MEHCHHs.
ypoBHs. BesuuuHa W3MeHEHHsl YPOBHsI NOA JeHCTBHEM HM3MEHHBIIEToCs AaB--
JIEHHS] TEOPETHYeCKd COOTBETCTBYeT 1,3 ¢ Ha KaxAabl#l MHJIIHGAp, IpUueM:
BauAET He aGCOoMIOTHAS BeJIMUMHA JaBJjleHHs, & PasHOCTb JaBJCHHH B JaHHOM:
IIYHKTe ¥ Jpyrux palioHax Mopd.

3. Bapuueckue opmanuy, npoxoid nazg MOpeM, 'BO30YKNAIOT BOJIHHL,.
KOTOpHle NOAX0AAT K Gepery, co3falor sBJCHUS HaroHa HJW CrOHA. Hpupozla
9THX BOJIH PAsJIMYHA ¥ BJIMSIHHE UX HA YypOBeHb Takxe pasnudHo. [losaraor,.
yTO HauboJbllee BIHSIHNE HA YPOBEHb OKA3BIBAIOT JJUHHEIE GapUUeCKHe BOJ--
HEL H CefllUH. BOJHOBEIE BJIMAHUS XapaKTepU3yIOTCs OBICTPEIME U 3HAYHUTENb-
HBIME KOJeOaHMAMY BOABL, ¥ YueT 3THX BJAUAHUH a5 npaKmKn ‘¥MeeT HaH-
GosbIIn MHTepeC.

YcraHoBsenye XapakTepa BO3HHKIIMX KoseGanuit ypOBHH SIBJISIETCS Ypes--
BbIYafHO CYINECTBEHHHIM U MOMKeT OBITb BHINIOJHEHO TOJIBKO MYTEM COMOCTAB-
JieHuss rpaukoB KoaebaHu# YPOBHS B 3aJaHHOM IYHKTE C CHHONTHYECKOM-
KapTofl,

Jsg comocTaB/leHust XapakTepa W BEJHYHHEL KoMeGaHuA ¢ HarpaBJeHueM-
H UHTEHCHBHOCTBIO aTMOCOHEDHBIX NPOIECCOB HEOOXOAUMO YCTAHOBJCHHE «HH-
Iekca» aTMochepHOH HMUPKYJSNHY, 10 BOSMOMKHOCTH YYHTHIBAIOLIETO BCe e~
DeuHCJICHHbLIE BHIIE YCJAOBHSI, OTpPaXKaloMUeCs Ha BEJAHYHMHE H MHTEHCHBHO--
cTH KoseGaHuH ypoBHsA. BLiGop Takoro, mpHrogHOro JJisi KOPOTKHX IIPOME-—
KYTKOB BPEMEHH, WHIEKCd, CrocOOHOTO OXBATHTH BCe MHOrooGpasue  sBJje--
HHJ Ha MOBEPXHOCTH pasfefia BoJa — BO3AYX, NOKA elle He paspellleH.

v - B ofmeM Buie I/ KpaTKOCPOUHOTrO IPOTHO3a Xapakrep aTMochepHOi:
| UWAPKYJSIEH MOMKeT GhITb NMPENCTABJAEH GapUIeCcKHM II0JEM.

-H. H. 3y6os, npoussoas ananus apeiida JbI0B, YCTAHOBUI, UTO ABHKE~
HHe JbAOB NPOUCXOMUT 1O H306apam. MccaemoBaHus, MpOH3BEAEHHbIe HAMME
OTHOCHTEJIbHO JBUXKCHHS BOJ B IPUOPEKHBIX paifloHaX, NPUBENM HAC K BH-~
BOJAy, YTO BOJBl TaK:Ke B OCHOBHOM mepeMmematorcs no umzobapam. B atom
ciyuae Haubosblline KonebaHUuss ypoBHsT GyAYyT TOrma, KOrja H306apb1 OyayT
HarpaBJieHsl HOPMaJbHO K Oepery u rycrora ux GyleT MaKCHMaJbHOH. :
’ Bnusinpe nosoxkenust 6apuyeckux ¢opMamyii M HHTEHCHBHOCTH HX H&-
YpOBEeHb B 3aJaHHOM IIYHKTE TPHBEAEHEl Ha puc. 2. Pas/uuHble MOJOXKEHHS
6apryeckux CHCTEM OTHOCHTENBHO OeperoBOH uepThl M NyHKTa, FAe Habio--
Jaiotesi KoseGaHusi YPOBHSA, BHISBIBAIOT KOJIEGAHUS YPOBHS PA3JIHYHOTO 3HAKA..
- Tloroku BOA, MapanJenbHble 6epery, B NPUGPEXHBIX pameax HE BJUSAIOT
Ha XOJ YPOBHSH, TaK Kak cuia Kopuoauca B mpubpexuuix pafionax cebs He:
TIPOSABJIAET BCJEJCTBHE BJUSHUA Tpenus. Ecim e ray6uHel 6JM3KO IOAXO-
AT K mo6epekbio, TO MOXKHO OXHJIATh H3MEHEeHH#l YPOBHSA ¥ NpPU H306apax,.
pacno/IoXKeHHbX napaielbHo 6eperosoit yepre. Ha puc. 3 npuBeneHsl Takue
HOJIOXEHHUS] B YCJAOBHSX IMIyBokoit Bogel. JKupHas CTpeldka MOKasHBaeT mepe--
MellleHUs! BOAB! NOA BJusHHeM cuil -Kopuosauca.

Cremyer 3aMeTHTBb, UTO BO BCeX 4 IIOJIOKEHUSIX, MPUBEIEHHLIX HA PHC. 3,.
A3MeHeHHs1 YPOBHSI BCJIGACTBHE TEPEMEIIeHHsT BOJ, NON BJuIHHEeM aTMocdep-
HOH HMUPKYJANUM H BCJAEACTBHE aTMOC(EPHOro AaBJIEHHsI UMEIOT pas/HYHbE:
HanpaBjenus. Tak, Ha puc. 3, IHUKJIOH, PACHOJOXEHHBIH B MOpe, BH3LBAET
Harouuyio nupkyJasnuio. ArtMocdepHoe naBjienue y Gepera Oyger GoJbiie,. -
4eM B MOpe, U OYAeT CTPEMHTBCS TOHU3UTb YPOBEHb,

Ha puc. 3,6, naoGopor, 1MupKy/Isuus GyaeT CTrOHHOH, a paonpeJ:LeJIeHHe
atMoc(epnoro nasjenus Oyler BbISbIBATb HAroH H T. J. Besme nefictBue:
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LUPKYJISILUE HA ypPoBeHb Gyner o6paTHBIM AeficTBHIO aTMochepHOro jpapJe-
HUsl, 4TO OyZeT yMeHbIIAThb u Ges TOro He OueHb 3HAUMTEJ]bHOE Bosnencmne»
CHN KopHOJmca Ha KoJebaHHs YPOBHsI.

S
A
R

1020

Puc. 2. Bangnue nojnoxenus 6apudecxoH (OpMAUHK OTHOCH-
TEeNAbHO AYHKTA .HaGJI0AEHHA Ha yPOBERb.

W3 u3noxkeHHOI'o CJeAyeT, 4To HauboJbillie M3MEHEHHS: YPOBHS BO3HU—
KaloT B MEJKOBOJXHOM MOPe M OIpeje]sioTCs HanpaBJeHHeM u300ap HOp-
_ MaJbHBEIX K Gepery uim, nepeceKalome ero 1oJ yrioM GJUSKUM K IPSMOMY..

Puc. 3. Bausnne mnonomenns Gapuyecko#t GOpPMaUHH OTHOCHTENbLHO 6epera
Ha ypOBeHb..

HMsobapuyeckoe mosie ¢ HampaBjeHueM u306ap napajjeabHEIM Gepery He Bbi-
3biBaeT CKOJBKO-HHUOYAb 3HAUHTENbHBIX H3MEHEHHH YDOBHS. '

Orciona cienyer BechbMa IPOCTOe NpPaBHJIO BHOOpAa HalpaBJeHHs pac--
UeTHHIX TPaJMEHTOB, XapaKTepU3YIOWIMX HATPSIKEHHOCTh GapPUUECKOro MO’
C TOYKH 3PEHUs] CTOHO-HATOHHHIX fBJEHHH,
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Hanpapsienne rpagmeHTa NO/IKHO M3GHPATHCS Napasule bHBIM FeHepalb-
HOMY HAaNpaBJIEHHIO MOPCKOro Gepera. ¥YcraHaBJuBas pacCTOSHHE, Ha KOTO-
ipoM Oepercs TPaJHeHT, cCJefyeT PYKOBOIACTBOBATHCS Mop(pOJloqueCKHMH
TpU3HAKAMH, XapAKTEPUIYIOMMMH NPUJIEralomufi K NaHHOMY NYHKTY paiioH.
Jast yuera BiHSIHHSI CTOHOB H HAarOHOB B TiIyGOKOBOJHBIX pafionax CJIERyeT
©€paTh emle ONMH TPaJUEHT, HOPMAaJBHO DAaCHOJNOKEHHbIH OTHOCHTEJBHO. Ge-
pera. B GoJpLIMHCTBe C/yyaeB IpajyeHTHl, HOpMa/bHble K Oepery, HMeroT
OueHb HH3KHe KOI(DGHIHMEHTH KOPpeJasdd ¢ YPOBHEM, W HOUTH BCerjga HX
'MOXKHO HE TpHHEMATh B pacueT. OXHAKO B HEKOTOPHIX INTyGOKOBOLHEIX paio-
#Hax HaJMyue NapajsieJbHBIX Oepery IOTOKOB BOJ MOXKET HMETb HEKOTOpOe
BJHAHHEe HA (DOpPMHpOBAHHE YDPOBHS,

J1s1 TpakTHUeCKHX pAacyeToB MNPHMeHeHHe OObIUHOH CHHonaneCKOﬁ
'KapThl He obecrednBaeT HeOOXOAMMOH TOYHOCTH IHIPOJIOrHYECKONO pPacyera.
Jas uccienyemoro pafioHa mofepexkbst WK IS MOPSI B IEJIOM LEJIECO06-
PA3HO COCTaBHTb OTHEJNBHYIO KapTouky .Gapuueckoro pesabeda ¢ CeueHHEM
u3006ap uyepes 1 m6. Kapra sra, Hapsay ¢ OOBIUHOM CHHONTHYECKOH KapToH,
II03BOJISIET 3HAYUTEJNLHO 0ostee ODOCHOBAHHO pemIaTh 3afayd [0 MPOTHOSY,
YeM 3TO HUMEeT MeCTO NPH HA/JIMYUM TOJbKO ONHOH CHHONTHYECKOH KapThl.

W36panHble TakuM 06pas3oM rpagueHThl KOPpeaHpyoTcsi OOBIYHBIM CIIO-
€060M .c YpOBHeM B 3aJaHHOM IIYHKTe, UTO IO3BOJISET YCTAHOBHTH TECHOTY
CBsA3H MexIy GapHuecKHM I@OJeM B 33JaHHOM pafioHe ¥ XOZOM YPOBHS.
“CpOK, Ha KOTOPHIH MOXeT OBITb JaH IIPOTHO3, OTpPENeNsercs OTCTOSHHEM
B3ATOro rpanueHta or Gepera. B Hacrosumuii MoMmeHT Her elle (H3MYECKH
600CHOBAHHOTO MeTOHa [Js1 OIPEeReJNeHHs OTCTOSHHS rpajdeHTa or 6epera
M3 YCJIOBHH BPEMEHH HaCTYIJICHHS COHA WM HAroHa.

Takue pacuersl, He HPeNCTABJISIOIINE HUUETO HpI/IHLLI/IHI/IaJII:HO TPYIHOTO,
TpeOyIOT AJs1 CBOEro OGOCHOBaHHS “HAJeKHOIO SMIUPHUECKOr0 MaTepHasa.

B nepBoM npHGnuKEeHHH OTCTOSHHE IpafMeHTa oT Oepera JOJKHO OHITH
PABHO 2 = U+ . 3meCchb: 2 — OTCTOSIHHE IpajHeHTa OT 6epera Ug— CKOpOCTb

ApeithoBoro TeueHHst, f— BPEMsI, B KOTOpOe BOJLI NPOHAYT paCCTOHHHe H
TogonyT K Gepery.
_ Ecin H3BeCTHA CKOPOCTH ,u;penq)OBoro TeUeHHs, TO, 3aJaBasiCh CPOKOM
TiporHosa (f), MOXKHO ONpelesNdTh PacCTOSHHE.

Ho cxopocTp npelipoBOro TedeHHs — BeJHYHHA nepeMeHHaﬂ BaBI/ICSIHlaH
“OT CKODOCTH BEeTpa, U MOXKeT MeHAThCS B BecbMa LIMPOKHX Ipegesax. Ilo-
DTOMY OJMH TpPafHEHT He MOXeT CIIOCOGCTBOBATh YCIEMIHOMY pPelIeHHIO 3a-
nauh. OueBHIHO HYXHO HAMEUATh HECKOJBKO IlapaJjesbHEX Oepery rpa-
JHMEHTOB, PACCTOSIHHE KOTOPEIX OT Gepera GyJeT 3aBHCEThb OT I'YCTOTHI H30Gap
(unu or ckopoctu ApeHdoBOro TeueHHS).

PaccrosiHue JIOJIKHO ONPEREJATBCE B 3aBHCHMOCTH OT CKOPOCTH Berpa
Il Toro, 4ToGbl CPOK NpOrHo3a ocraBascs OgHHM Hu TeM Xke. I[Ipunumarthb
OIMH HEH3MEHHBH TpafueHT, KaK 3T0 OOBIYHO JejaeTc B <«TPaigHeHTHOH»
‘METO/[MKe NPOTHO3a, Hesb3sl, TaK KaK 3a6/1an0BPEMEHHOCTb NPOrHO3UPYEMOro
ypoBHs GyIeT TeM MeHbIIe, 4yeM GoJbllle CKOPOCTh BeTpa,

VpaBHeHHe IPOrHO3a, COCTABJEHHOE C y4eTOM H3JI0KEHHEIX BhIIIe 3aMe-
YAHUE O MOJIOKEHHH TPaJHeHTOB, NOJIKHO TP ABHJIBHO oTOGpaxarh XoI ypoB-
H$I, BBHI3bIBAEMBIH TIepeMeNleHHeM Macc BOMABI IOJ JeHCTBHEM BeTDOB.

Hexoropas uacrs Kosie6anuit ypoBHs OYJET OTKJIOHSATHCS OT BEIUHCJIEH-
HBHIX 3HAueHHH, NPHUeM 3TO, Kak IpaBuyo, OyIyr Haubosee BhIcOKHe H OBI-
cTpHe Ko/eGaHus. ITH KOJIe6aHI/Iﬂ VPOBHS, KaK IIOK43aJH HCCJIeN0BaHHUS,
BBIBHIBAIOTCS PA3JMYHOTO POAA BOJIHOBBIMHI ABIDKEHHSAMH MacC BOJIEL.. ¥ no-
Gepexuil Mopei 06Hapy>erbI ¢cefiluepsie KOJIeGaHUs M [JIMHHBE Gapuyeckue
‘BOJIHBI, HO Xapakrep BO3JeHCTBHS STHX BOJH Ha YPOBEHb U NPUYHHBL HX BO3-
HHKHOBEHHS JO CEro BPeMeHH He OBUIM H3Y4YeHBl ¢ JOCTaTOYHOH JOCTOBEp-
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BOCTBIO. AHAJIM3 CHHONTHYECKHX KapT u mpoQuiell koneGanns YPOBHS BOBL
BO BpPEMS HEBCKHMX HaBOJHEHHUH NPHBEJ HAc K BHIBOLY, UTO HECMOTPS -HA CY-
LIeCTBEHHble BEJNMUHHBI KOJNeOaHUM, BBISEIBAEMBIX cefiliaM¥ M JAMHHBEIMH Oa-
PUYECKHMHU BOJIHaM#, HauOOoJbIIHe KaTacTpoHyecKye IOAbeMEl YPOBHSA BHI-
3HIBAYOTCA JPYrMMH NPHYHHAMH, COBNANAIOMHUMH IO BPEMEHH C MOMEHTOM
NnpoxXoja- CHHONTHUECKHX (poHTOB. MccieroBaHue XoXa YpOBHA B APYIHX
OyHKTaX [IOKa3aJH, YTO He Be3qe M He KaxABll (POHT BEHISHIBAET 3HAUHTE/b-
BEle M3MEHEHHsS B IOJOXKeHHH YpoBHS BoAbl. CylnecTBeHHOe sHaueHHe Oymer
UMeTb TonorpadHyeckne XapaKTEPHUCTHKH, YCHIMBAIOILME MM OCHa6JsIoUIe
9QdeKT BO3LCHACTBUA TIPOXOAIEr0 (POHTA Ha BOAY, & TakKXKe SHEPTHs, CKO-
pocTh IEpeMelleHns - i T0J10XKeHHe (POHTA OTHOCHTENbHO OCH BOmoeMa (3a-
" nuBa, OYXTHI, ry6H u T. 1()

PesyJIbTaTOM BO3/EHCTBHSI CHHONTAYECKOTO (bpoma Ha IOBEPXHOCTb
MOpsI, [0 HalleMy MHEHHIO, JOJIKHO OHITH IOSIBJIEHHE CB3AHHON C (GPOHTOM
U TI03TOMY BBHIHYXKICHHOH «q)pOHTOBon» BOJIHHI.

BosiHa 5Ta JOMKHA CYIICTBOBATDH B CHJIY HAJMUHs Nepenajfa JaBJeHHuil
B nepexHefl u ThHUIOBOH uyacTsx QpOHTA, a TakKe "Oyarofaps CXOASIIUMCS
BETPOBHIM IIOTOKAaM. '

ITepememienne Takoit «q)pOHTOBon» BOJIHBI COBEPIIAETCS CO CKOPOCTHIO -
nepeMenieHus (poura. BrarThBasch Ha MEIKOBOZLbE, BHICOTA BOJIHBI MOXET
JIOCTHTHYTBE BeCbM2 OOJBIINX BEMHYNH, KOTOPHIE COS/I2I0T YrpOKaloNIe No-
JIOKEHHSY AJIsT HEKOTOPHIX DalOHOB no6epe>xb;1

HauGospryio yrpo3y ¢ TOYKH 3DEHHS 3HAUHTENBHBIX Hal"OHOB HpeILCTaB-
JSOT y3KHE OTHOCHTENIBHO MEJKOBOAHEIE IJyGOKOBHAIOUIMECsS B cymy 3asu-
BH. YacTo 3T0 GBIBAIOT YCThEBhle YY4aCTKH DEK ' (TyOHI). ,

Tlosoxenne (poHTA OTHOCHTENHLHO-OCH 34JMBQ, I‘y6bI HJIY OTHOCHUTEJILHO
JMHUE T00epexkbsi BeCbMa CYLIECTBEHHO BIHSET HA Bennrmﬂy KoseGaHuit

YpOBHA. -

HawuGosplre Harousl 6yAyT TOTAa, KOrAa JHHHS (ppOHTa HOpMaJibH4
OCH BHAIOIIMXCA B 3TO mobepexbe I'yOHl WM 3a/IUBA.

®OpoHTH, HapajjiejbHble OCH, BAAK0IIHXCA B Oeper 3aiuBoB U ryd, He
BRISHIBAIOT CYIIECTBEHHBIX M3MEHEHUH YpPOBHS. :

CxopocTh" IepeMellieHdss (PPOHTa TaKxke MMeeT CYLIECTBEHHOE 3HAUEHHe
Ha BEJMUMHY MOXbEMA BOJLL Uem OnicTpee InepemeHIaeTcss (GPOHT, TeM HH-
TEHCUBHE!l NPOHCXOLAT NOXBEMbl MM ONYCKAHHS YPOBHS.

Cneyer 3aMeTHTh, UTO ‘BOJHA He CJeIyeT 3a YPOHTOM B HeHOCpeLLCTBeH-
HOH oT Hero OJM30CTH IO MEJKOBOJHOMY Y4acTKy, a OTCTaeT OT Hero Ha He-
KOTOpOE PacCTOsHHE, 3aBHCHIlEe OT CKOPOCTH NepeMelleHus ppoHTa u TOMO-
rpaduyecKux XxapaKTepUCTHK OGaccefina.

- ITonoxenue GpoHTa M SHEPrUsl €T0 MOTYT ‘GLITh CBSI3aHBI ¢ KoJseGaHus-
MU YPOBHS C IOMOIIBIO KOPPeJALHH.

B gadecTBe HHAeKCA STHX BeJHUHH MOMKHO NPHHHMATH TIPOEKIHH BeTpa
3a_(POHTOM HA OCH KOODAHMHAT, O[HA H3 KOTODBIX COBMaJaeT ¢ OChIO-3aJHBA,
ry6El MM OYXTHL

Berep Bce ke He SIBJIAETCS BIIOJHE OGBEKTHBHBIM NoKasaTeIeM Bo:-men-
cTBUSL QPOHTOBOH BOJIHEL, TaK KaK onpejeseHne CKOPDOCTH ero M HalpasJjeHus
HENOCPEeJICTBEHHO 34 (DPOHTOM IIPH PeAKOH CeTH CTaHUMH NPEACTaBJSeT CJO0K-
HyI0 3ajauqy.

TaxuM 06pasoM, BONPOC O MOKA3aTeJIAX MHTEHCHBHOCTH AeficTBHA (GpOH-
Ta Ha BOJHYIO IIOBEDPXHOCTb HEJIb3s1 CUHTATh PELIeHHEIM.

. Oco6o ciefyeT OTMETHTh BO3MOMKHOCTh HHTep(epeHnuyu ABYX MM He-
CKOJIBK#X (PPOHTOBBIX BOJH, MAYUIMX IIOCJENOBATENbHO OfHa 3a apyroi. Ta-
KOro poja HHTep(epeHnus BOJH MOXKET BBI3BaThb 0COGO KaTac'rpoq)qucxne

noabeMBbl YpPOBHSL.
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Ha puc. 4'n 5 Ha npuMepe HeBCKMX HABOJHEHHH NOKasaHO BJHSHUE

6apuueckoro i1oJa W (POHTOBBIX BOJH HA TOJOXKEHHE YPOBHSIL

23 cerrmngps 1924e.
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Puc. 4. HaBonnenne 1924 rona. DapuueckHe KapThl H -XPOHOJOrHye-

CKuit rpadHK ypPOBHSA IO OCH.

"~ Kak BupHo us mpuBeleHHON ‘KapThl Gapuueckoro pejweda (puc. 4), mo-
JioxkeHHe H300ap BO BpeMs HaBoxHeHus 1924 r. 6BUIO HOpDMAJbHBIM OTHOCH-
TeJibHO. BocTouHoro Gepera Bantuitckoro mopsi. Ilo 3anuBy 8a KOpOTKHil 1Ipo-
MeXYyTOK BpeMeHH OJMH 3a APYrHM INpPOULIO N0 MeHbIIedl Mepe 3 (poHTa,
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HMeIomUX GOJbINYI0 HHTEHCHBHOCTh, IHecMOTpsl Ha TO, 4YTO HANPAKEHHOCTh
GapuyecKoro moJst Gblia MeHbLICH MO CPABHEHHI0 C MHOTHMH [PYTMMU Ha:
BOJHEHHSIMH BBICOTA YPOBHSI JOCTHIJIA 3HAYMTEJBHO GOJbIIell BEJTHYMHBI, UTO
l0KasblBaeT Ha TpeBajJupylolilee 3HAUEHHE BOJHOBBIX KojeOanufl YpPOBHS
B PuHCKOM 3a/J¥Be HaJ «BEeTPOBLI-
Mu» . marodamy. K3 TpooOJbHHIX.
npodusell OBEPXHOCTH "YyPOBHA 0O -
ocu PUHCKOTO 3a71MBA COBEDUICHHO
OYeBHJHA CBA3b MEXAY TPOXOA0M
(H)POHTOB IO 3aJHMBY M Iepemeule-
HUeM, CQODMHMPOBAHHBIX — ITHUMHU
(dpoHTaMHi ~— «QPOHTOBBIX BOJII». .

OcoBeHHO 3TO ABCTBYET M3 CO-
NOCTAB/JEHHsT HABOLHEHWH B OKTAO0-
pe 1935 r. (puc. ) ¢ HaBOAHEHHEM
1924 1. (puc. 4).
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Puc. 5. HaBonnenue 1935 rona. Bapnueckug KapTsl M ypOBeHb IO OCH PUHCKOTO 3alHBa.

IMocsiense€ HaBoJHeHHe XapakTepPHO TeM, YTO HMKJIOH H, CJeN0BaTeNb-
'HO, -(pOHT npormes uepe3 .Bce MOpe. Bosua, chopmupoBaHHas MM, 3apojH-
Jach The-To y sanaaublx 6eperos lllsenmwmu, mpolisia uepes Bce:  Mope W IO
‘BCeMY 3aJIMBY, UTO XOPOLIO BUAHO HA NIPUBEIEHHOM IpPOAOJBHOM Tipoduie
ropusoHTa .BoAbl B PHUHCKOM 3a/jHBe, NOCTPOEHHOM Ha ocH ero (puc. 4).
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‘Bo Bp&MH HABOJHEHHS. B. oxm6pe 1938 r. (puc. 5) 06CTaHOBKa 6blIa CO-
BEpUIEHHO WHOH.

Iluk/oH B aTOM c.nyqae BHILIeJL ¢ I0ra. HENOCPEeICTBEHHO Ha IOXHBIH Ge-
per @unckoro samua. PPOHTH €ro PasBepHYJIUCH HOPMAJBHO OCH 3aJMBA
“TOJIbKO -Ha TpaBepce XeJbCHHKH.

Kax BUAHO ©3 MPOXOJbHOrO mpoduis ypoBHa Boael (pHC. 5), BosHa
cBpasopasach Takxke TOJbKO B paliome Xejbcuuku. Mopucree He mabJmooga-
JI0CH 3HAYUTENbHBX NMOAbeMOB ypoBud. Hanpuie BMecte ¢ GpPOHTOM BOJHA
npouwia B ycrbe HeBrl n 06pasoBajia SHAUMTE/IbHBEIR NMOABEM YDOBHS.

XapakTepHO TO, UTO B 3TOM HABOJHEHHH H306aphl He GBLIM HAIpaBJIEHEl
 HOPMayIbHO BOCTOUHOMY Gepery BanTufckoro Mops H, C/IeIOBATEJbHO, <BeT-
pOBOfi» HArOH He HIPaj CKOJBKO-HHOYAL

TOJILKO (DPOHTOBEIMU BOJIHAMH.

npoxoza GpOHTOB ~ oOHUHLIE - ypaBHEHHS,
" cBSI3BIBAOIME OapHYeckoe II0JEe C XOA0M
YPOBHSI B 33JlaHHOM IIYHKTe, He MOTYT IpH-
MEHSTBbCH, TaK KaK Xapakrep CBA3H B ITOT
MOMEHT Hapynaercda. Pacuer ypoBHSI B 3a-
BHCHUMOCTY OT BO3AeHcTBHUsT (POHTA CJAEAYET
TPOU3BOAUTL II0 OCOOBIM ypaBHEHUAM, CBf-
3LIBAIOIUM SHEPruio H IojoxeHue (poHTa

XapakTepusyeT MOMEHT «CcKauka» B ILIaB-
HOM XOJ€ YPOBHS U TOSTOMY IO OGBIUHBLIM
CBSI3SIM BBIUHCJIEH OBITH HEe MOXKET. BJusiHue
MECTHBIX IIPHYHH HE MOXKeT OBITb yCTaHOB-
JIeHO B BHJE KAKUX-JU060 OOIIUX TOJIONKEHHH.
OO6bluHO TIPUXOAMTCA VUMTHIBATE MECTHBHIE
BETPOBbIe IIOTOKH, CO3MAMOINKME HEKOTOpLIE
HeboJblne H3MeHenus ypoBust. OmHAKO €CTb

Puc. 6. Bansinue MecTubix yCIOBHH
Ha CroHHO-HaroHusle  KOXEOAHHS

YPOBHS: HEKOTOpbIe 02O0bIe ' CJyyad, BBISHEIBAIOIHE
I — nanpasrense perpa, 2 — wanpapremwe BECBMa SHAUHTEJbHEE _KojebaHHsaA yPOBHS.
ABHMEHHUS BOAB ToA AeficTBueM cuabl Ko- "Ha pHc., 6 HOK&SBHO 4YTO Berep, AYIO-
pUoAKCa, 3 — HanpaB/JeHWE BETPOBOTO Teue- ’

uun (crosa). IuA ¢ BOCTOKA Ha sanaﬂ CO3JaeT Haro”H y

¢yTmToKa B TO BpeMsl Kak B MOpe IOA JeH-
ctBueM cui1 Kopuosauca MO}KET YCTaHOBUTECA BECHMA HH3KOE I10JI02KEHHE YPOB-

Hs. Ecu BeTep JOCTATOUHO CHJIEH M NPOLOVINKHTENEH, TO y 3amnajHoro Gepe-
ra 6yxTel (puc. 6) Boxa GyneT yaep:KaHa B COCTOSHUM MOANOpa (CUIOH BeTpa).
Kak TosbKO MOANODP HCUEBHET, MOXKET HACTYIIMTL BechbMa CHJ/bHOe IafeHde
- yposusa. Ha Tom xe puc. 6,6 mpupeneHa obpatHas KapTuHAa. Berep saman-
010 HaTPaBJeHUs MOXKET CO34aTb MECTHBIH CroH B Tol e Gyxre, HO Kak
TOJILKO BeTep CTHXHET, CPasy e HOJKeH OyJeT HaYaTbCs TIOXbEM YDOBHA.

YueT MeCTHBIX YCJOBHH CJeLyeT NMPOHSBOAHUTH JHGO IyTeM BhIGOpa Me-
CTHOTO IpajueHTa, Jubo NyTeM yueTa MeCTHOTO BeTpa, pasJaras €ro Ha CoCTaB-

JIFIONIMeE apaJiie/ibHble ¥ HOPMaJbHbIE K HCCJe[yeMOMY BomoeMmy. B atom ciy-
yae COCTABJSIOLIME CTPOATCS IO OTHOIIGHHIO K OyxTe, 3ajuBy, ry6e u T. I

Becbma cyimecTBeHHBIH 3(Q(eKT 0Ka3BIBAIOT MECTHHE «JacTHHIE» BHXPH,
KOTOpBIe 00pasyloTcsi Ha nepupepun OGEMHOro uuKiIoHa. Hasmuume taxkoro
.BHXPSl B NAaHHOM pafioHe KODEHHBEIM 06pasoM H3MEHSET XOJX YPOBHS B MOMEHT
POXOAA ero yepe3 3aJaHHLIH HYHKT. .

CuHonThyecKasi Kapra, B . COUETAHHHU C rpadoprxaxvm KoJeGaHus yPOBHS
[I03BOJISIET TIPABHJIBHO OPHEHTHPOBATECS B OXUIAEMEIX TPOLECCaX.
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METO[, IlOJ'fFOCPO‘lHOI‘O NPOTCHO3A THIAPOTPA®A
' . BECEHHETO ITOJIOBOJADbA !

0. M. Asexun

, B pocjenune rogel craja OMIYHIAThCS = HEOGXOMMMOCTb JOJTOCPOUHOrO
NPOrHo3a He TOIBKO OCHOBHBIX 3JeMEHTOB BECEHHEro MoJoBOIbsT (00beM,
MaKCHUMyM H T. J.), HO H CPeIHECYTCUHEIX PAaCXOZOB B .IIEPHOJ BCETO MHOJO-
Bozbs. IlogoOHBIE IPOrHO3EI CTAHOBATCA HEOOXONMMBIME KaK I8 Gosee 3¢-
(heKTHBHOTO IJIAHHPOBAHUS pPafOTHl SHEpPreTHUECKHX W BOJOXO3AHCTBEHHEIX
CHCTEM, TAK U I 6oJlee PAMOHAJIBHOIO NPOESKTUPOBAHUS I'UIPOTEXHHUECKUX
y3JIOB ¢ YYeTOM AAHHEIX TUAPOIPOTHO30B.

HecMorpst Ha npakTHueckyio HeoGXOMUMOCTb, B HACTOSIIEE BpeMH erle
HeT (Cyns no onyO/HKOBAHHBIM JAHHBIM) (pU3HUECKH OGOCHOBAHHOIO U NpaK-
THYECKH [PUEeMJIEMOrO MeTOLa [OJTOCPOUHOrO MpOTHO3a ruaporpada moJo-
soibda. Ilpasna, B 1941 r. B I'TH [1] 6r11 paspaboran crnoco6 Ipord€osa Io-

JI0BOJbA ITI0 NPUELHUNY. «3JEMEHTapHOTO [AaBOAKA®, MCXOLS U3 NAHHBIX AeKa-
HEIX CHerocbeMok, a B 1940 r. A. B. OrueBckuM OB NPEIJIOXKEH COOCOG
JOJITOCPOYHOTO MPOTHO3a ruiporpada moJaoBoAbs Ha p. JlHENp, OCHOBAHHLIN
Ha HCIIONB30BAHHH HECKOJBKHUX THIOBEIX TUAPOrpadoB, MOJYYCHHBIX IO Ma-
TeprasTaM MHOTOJETHHX HaOmiomenuil. OnHako o6a 3TH cmocoba B HACTOSIIER
BpeMs He IPUMEHSIOTCS Ha NpPaKTHKe, Tax Kak crnocol I'TH, Bo-nmepshix, He
JlaeT BO3MOXKHOCTH TPOrHOSHPOBATh CPEAHECYTOUHBlE PACXONHl H, BO-BTOPBHIX,
3a6J1arOBpeMeHHOCTh IPOTHO30B He TpeBbimaer |—2 nekan, a cmoco6 A, B.
OrueBcKoro OxashlBA€TCS NPAKTHUECKM HENPUMEHHMEIM, TaK Kak [Ijs HC-
1OL30BaHUS €r0 HEOOXONHMO 3HAThH MHOTHE 3JeMEHTHl [OJIOBOAbSA (B UYaCT-
HOCTH, IIPOJOJKHUTENBHOCTh IOABEMA M Crmaja), KOTOpHeE MPAKTHYECKH 3apa-
Hee HeU3BEeCTHBI. ' )

’ 3a HCKJIIOUeHHeM YKa3aHHEIX ABYX CII0COGOB, BCE OCTAJbHEIE CYIIECTBYIO-
e B Hacrosilee BpeMsi croco®wl, paspaGorannblie B ocHosHoM B [IWIle B~
1945—1947 rr. [2, 3, 4], mpexHasHaueHBl s KPATKOCPOUHOTO IPOrHO3a IH-

Aporpada NOJNOBOAbSA; [ UCHIOJB30BAHUS HX HEOOXONUMO, KakK IPABHJIO,

" KMETh JaHHBlE MeTeOPOJIOrHYeCKOro TPOrHO3a TeMIepaTyphl BO3Ayxa, H- IO-

3TOMy 3a0/1arOBPEMEHHOCTD- IPOTHO30B IO 3THM CrocofaM OCBYHO He Tpe-

BrIIaeT 5—8 cyTox.

Hsnaraemblit Hue MeToJ JOJTOCPOYHOTO MPOTHO3a mnporpacpa T10JI0-

BOZbS, HasBaHHBIY HAMU METONOM <«THIOBOTO rpadHKas, naeT BOSMOMXKHOCTbH
NPOTHO3HPOBATL CPEAHECYTOUYHEIE PACXOAHl B IEPHUOJ IOJOBOIbs ¢ 3aljaro-

! Crarbs Gslna Hanmcana B Hosi6pe 1951 r. m wactuuso jgomosueda B 1953 r.
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BpeMeHHOCTBIO OT | ;o 3— 4 Mecsues (B BaBI/ICI/IMOCTI/I OT IUTOM{AJH BOJO:
c6opa) H, uTO caMoe I[JIaBHOE, He TpPeGyeT HCMOJb30BaHHS METeOpPOJOruye-
CKUX TPOrHO30B TeMmiepaTyphl Bo3nyxa. Kaxk ciaenyer 3 caMoro Ha3BaHUA,
B OCHOBE METOJA JIeKHUT NPUHIUI THIM3ALHUHU, U IO 3TOMY NPH3HAKY METOA
 «THIOBOro rpadukas NMpuGIMKaeTcss K OTMEUeHHOMY Bhille Ccrocoby A.

‘Oruesckoro. OnHako 1Mo cpaBHeHHIO co cnoco6oM A. B. OrueBckoro THIH3a-
UMl B METONE <TUIOBOTO rpadukay sIBJIseTcCs, IO HaleMy MHeHHI, Gosee
-(pusnuecKn 0OOCHOBAHHOH 1 OGBEKTUBHOM. KpOMe 3TOro, AJs HCIIOJb30BaAHUA
METOJa «TUHIOBOro rpadukas He Tpefyercss UMeTb JAHHBE O IIPOAOINHTEJE-
HOCTH NOXBEMA H CIAJAa NMOJOBOAbS (KOTOphie JO/IKHE! MPOTHO3UPOBATHCS)
U, CJEHOBATEJIbHO, STOT METOX JIMLIEH OTMEUEHHOrO BhILlle HEIOCTaTKa CIIOCO-
Ga A. B. OrueBcKoro, NPensSTCTBYIOMIEr0 NIPUMEHEHHIO er0 Ha IpaKTHKE.

1. OMUCAHUE METOIA

~CorsnacHo remeruyeckoir GopMyse croka

= zfl’ ()C —p')T._y i—1)ap | . ) (1)

rae f;/ — equHuUHEe IIOWAAH CTeKAHHS U (x — p) — BHICOTA CTEKAIOLIETO
<105, Tuaporpad croxka y = f (t) onpesensiercs. AByMs (PakTopamu:

a) apearpammoil Gacceitna f =F(x)n .

6) pacmpeleseHHeM Bo BpeMeHH BeJquduH (¥—p).

I[lepBrifi u3 3TUX (HAKTOPOB MOKHO CUMTATH B IEPBOM vaI/I6JII/I}KeHI/II/I no-
CTOSIHHBIM JJIsi JanHoro Oaccefima, u, ciaemoBaTedbno, rupporpad y = f(T)
ONpeAeNAeTC B OCHOBHOM KpHBof?I Bogonogaun (x — p)y = f(T); Takum 006-
PasoM, ecJd B OCHOBY METOJA TIOJIOXKHUTH IPHUHIWI TAMHIALMH, TO BOSHHKAET
HeOOX0IUMOCTh THMNu3auuu kpusblx (x — p) = f(T) B 3aBUCHMOCTH OT Xa-
PAKTePHCTHK, HM3BeCTHHIX K MOMEHTY BBHIYCKA ITPOTHO3A.

Tounoe pellenne »TOH 3alauu BecbMa TPYAHO H B HACToOsIllee BpPEMS
BpAx JH ocyliectBUMO. [eno B ToM, YTO BeJIHMYHHBl (X — p) 3aBUCAT, BO-
TIEPBBIX, OT TeIJIOBOTO OasiaHca, OTIPEAE/SIONIEre BOLOOTAYY X H3 CHEXKHOTO.
MIOKPOB&, W, BO-BTOPLIX, OT NAPaMEéTPOB, ONPeeNSIONHX IOTePH TaJbIX BOM.
Hocneﬂ;HHe K€ BeCcbMa CHJIBHO KOJIeOJIOTCHA B NepUOJ CHeroTastHus, U addex-
THBHOH MeTOAHMKH AOJTOCPOUHOTO IIPOTHO3a 3THX IAPAMETPOB ellle He Cyle-
ctByer. ITosroMy HaMmu Oblia chejaHa TONBITKA NPUOIUKEHHOTO PEIIeHUS
3ajavyy o THITH3anuKH kpuBbix (X — p) = [(T), ncxons us clIenynoux coobpa-
JKeHui., \

PasfenuM U yMHOMHAM IPaBYIO 4acTb (opmynsr (1) Ha yo — cymmap-.
HBIH CJIOH BeCeHHero Croka:

LA j 7 ‘ x—p ) . ) ‘
Vo= — . : 2
r )’O%fz ( Yo ) r—-nar @
Beegem B (2) paBeHcTBa:. ' : '
. (=P ="rXp - €3)
Yo="ME X, | (4)

Tae 7, — KooduuneHT crTokd B MOMeHT T, %y — cpexHuii KospbuuueHt
€TOKa B NEPHOJ MOJOBOJAbLS, LX — CyMMa OCaIKOB H BOLOOTJAYU H3 CHEX-
HOro NOKPOBa B HEPHOX IIOJOBOABA.
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I'Io,uCTaBJmﬂ (3) H (4) B (2), no.rxyth.

Yr= Efl’AT—(t—l)Ai’ o (5)
The . ‘
. Kr—(i—1)at :
AT——(i—l)At = ——_le . ’ (6}
HUs (5) u (6) caenyer, uTo A/ BCEro TIOJIOBOMbS P
n T
2 2 fi’AT—(i—l)At = 1.0,
. T i=1 )
U, CJlIeKOBaTENbHO! o
Ny -
~L=10, : (a)

T ’lov

2 )”T=)’0-
T

Hcxoas u3s 3TOro, MOXKHO NPHHATDH mm Ju06oﬁ eIUHHIH BpemeHu T
B nepno,u, TOJIOBOJbS:

TaK Kak

nr ’
— = 1.0; 6
) T~ 1.0; | (6)
corzacHo (a), OmHOKH pacyera OT HPUGJIMMKEHHOCTH STOH NPEXNOCHJIKE
JOJIKHEL HMETh DAa3/HYHBIE 3HAKH, TaK KAK B IEJOM /s BCErO MOJOBOALE
cyMMa 9THX OIHUOOK paBHA HYJIO.

Yuuruas (6), nonyuum us (5):

y,T =Y 2 fi,A T—(i—1)Az> (7)’
i=1 .

TaKEM 00pasoM, 3ajaua CBOIMTCS K TUNMSAUUHM KPHUBHIX OTHOCHTENBHOH BO-
nootnaud A = [(T) B 3aBUCHMOCTHM OT HHJEKCA IPY:KHOCTH BECHHl; B Kaue-
CTB¢ IIOCJICHHETO HAMH TIpeJlIaraeTcst MCIOJAb30BATH THIL aTMO(:cpepHon up-
xyasmun no T'. 4. Banrenrefimy.

Kak usBectHo, Tun nupkyJasiuu [. $I. Badrenreiima onpejesser xapak-
Tep NPOMCXOASIINX B aTMoc(epe MEePEHOCOB BO3AYUIHLIX MacC. A Tak Kaxy
IOPYKHOCTb BeCHHI OIpEJeJsieTcsl, B OCHOBHOM, THIIOM BO3JAYIIHEIX MacC U HX
nepeMellleHHeM, TO TAD UUpKyasuuu I. 5. BaHrenreiima moxker paccMarpu-
BAThCS KAK KOCBEHHAsI XapaKTepUCTHKA JAPYXKHOCTH BecHHL Ilpu 3ToM, HCXO-
s us otMmevenuo#t I'. §I. Banreurelimom [b] B3aUMOCBA3H MeXAY XaPaKTePOM
suMHelt ¥ BeceHHell HUpKyJsuuu Hap Esponefickoii wacreio Colosza, INpuxo-
IUM K BBIBOLY, UTO MHIEKCOM JIPYIKHOCTH BECHH sIBJAseTCs (C obecmeueH-
HOCTBIO 0KoJo 80% ) Tunm mEPKyJIdAnuu aTMocdephl 3a 3UMMHHE MECSIEI, PeH-
MYIIECTBEHHO 32 (ieBpasb Wi siHBaph. llocsienHee NOATBep:KAaeTcs, B ua-
CTHOCTH, W ONBITOM COBPEMEHHOrO JOJrOCPOYHGIO NPOTHO3WPOBAHHUSA - BECEH-
HUX JIE[OBHIX sSIBJEHHI Ha HEKOTOPHIX pekax Eppomefickoi wacta Corosa. Tak,
HATIpEMep, COBDEMEHHHE NPOTHO3H BCKPHITHS Ha pekax 6acceiiHoB [ona w
Bosrm {6, 7, 8] ocHOBaHE Ha CBA3fX CPOKOB BCKDBITHS (KoTopoe HabJ/uo-
Jaercs, o0BIYHO, B MapTe-anpeste) ¢ TumoM lupkynsnuu I'. . Banremreima
34 SHBapb WM SHBapb-(eBpath Mecsusl, Ifa 3ToM ke IpHHIUIE OCHOBAH,
KaK u3BecTHO, ¥ (oHOBHIX nporuos eekphitus I. P. Bpermana [9]. Takum
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c6pasom, Tun mupKyasmuu I. . BaurenrefiMa jaer BO3MOXKHOCTL He TOJBKO:
HIpOM3BecTH THNH3auuio KpuBbIX A = [(T), HO M WUCIOJB30BATh TULIOBbIE KPH-
Boie A = f(T) mns mporrosa croxa mo ypapHenuio (7). '

CorslacHo H3J/I0XKEHHOMY, METOJl «THIIOBOTO Ipadukas 3aKJiouaercs B.
HCIIONb30BAHKM yPaBHeHus (7), mpuueM BeJMUUHH A B 3TOM YPABHEHHHU CHHU-
MaloTCsl C THTOBBIX (CPeIHUX) KPHBBIX A =F(T), TNOIYYEHHBIX [0 MAaTepha-
JaM MHOTOJeTHuX HaOMoeHu#t JUis PASJMUHBIX THIOB LHpKyasmuu B. Sl
Banrenreiima B (eppaJie Hau gHBape Mecsnax.

‘Uro Kacaercs BEICOTHI BECEHHETO CTOJa Yo B ypaBHeHHH (7),TO 3Ta BeJsIH-
yyHa MOXKeT OHTh CIporHosuposasa (c saGraroBpeMeHHOCTbIO 1—11/s mecs-
Ha) CYUIeCTBYIOIIMMH CHOCOOaMH NPOrHosa of0beMa BeCeHHero  IOJIOBOILbS.
CriocoGhl 9TH JIOCTATOYHO XOPOIIO PASBUTHI U U3BECTHH!, H NOSTOMY HAMH. He:
paccMarpuBaIoTCA.

2. PACYET THAPOTPA®OB IIOJIOBOJbSI HA pp. JYIA U BEJIHKOM

B KkauecTBe UpUMepa TPAKTHYECKOTO HCIOJB30BAHHs METOJa <THIIOBOTOG:
- rpaduKay HHKe IPHUBOJUTCA DACUeT IO STOMY MeETOAY rn,uporpa(pOB noJo--
" BoJABSl Ha pekax Jlyra u Besukas. .

Pa6ora mo pacuery ruiaporpadoB nonpasiesnsercad Ha 4 sTamna:

a) pAacCUdTHIBAIOTCS CYTOYHBIE BeJHYMHBL A M CTPOSTCS KpHBbIE:

= f(T) mng Bcex JeT HaOJIOJeHNH, '

6) mpousBomuTCH THUnM3auus KpuBbix A =f(T) B 3aBUCHMOCTH OT TR
uupkysuun I, S, Banrenreiima,

B) ONpeJesseTcs apearpamma. 6accepna fl = F(1);

r) PaccYMTHIBAETCHA THAPOTPad NONOBOABSA MO Y PABHEHHIO (7). Mon pac-.
yeToM ruzperpada B HajpHelIleM NOHHMAeTCs ONpeJeNeHHe Y, IO ypa-
BHeduio (7), UCXOAA M3 (aKTHUECKHX BEIMYMH Y, [IporHosm y, B Gac-
cefinax pp. Jlyra u Besaukasa HaMu He pPaCCMaTPHBAJHMCh, TAK KaK HEJBIO-
JaHHOH CTaTbu fABAsETCs ofulee ONHCAHME METOAA «THIIOBOTO rpagukar,
a MpPOTHO3H Y, NPSAMOr0 OTHOLIEHUS K 9TOMY METOAY HE HMEWT.

a) PacueT A, ¥ NOCTpoeHHE KPHBBIX pacCrpefe/ieHust Taloro
ctoka A =f(7)

Pacyer xosdduunentos A, mas pp. Jlyra—Toimayeso u Bennxas—
[TTOHOBO HPOU3BOAWICA NO paBeHCTBY (6); mpH 3TOM BeJHYHHE X, M LX
ONPEAE/ISIHCE 11O paBeHCTBaM ‘

‘ =K(+ 1) + x, ‘ (8)
EJC:;)C'T, (9}

rie K — KOJHYECTBO Tasofl BOAH (B #4t), 06pasYIOMERCH B TeYeHHe CyTOK.
npu cpefHecyTouHOR Temmneparype - 1° (kosdduunent Bo;Loomatm) 4t —
TOTOKRTENbHAS CPENHCYTOUHAS TEMNEPATYPa MAHHOTO JIHs; X — KALKIE.

OocaiKn (CyTOUHble CYMMHI).
>~ Oco6oe BHHMaBHE NPH pacyeTax X, NO ypaBHeHuo (8) 6mI0 obpa-

IeHo Ha ompeznesnenue koadduuuenra Boxoornayn K. B pesyabrare cpa-
BHEHHS DPAa3JIMYHHX CIOCO60B OLLIO MPU3HAHO uenecooﬁpasﬂum Ompe/e/ATE:
8TOT Koa(b(HIeHT 0 KaHHHM CHErOCBHEMOK IO DaBEHCTBY:

K=t~ + E‘x) , 10y
X+ b | |
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t, . . ) . 3

e Y 4 1° — cyMMa IOJOKHTENBHEIX CPeJIHECYTOYHBIX TeMIepatyp sa jJe-
, t, '

Kapy or t; no t,; My — sanac BOLLI:I B CHery B HATaje ﬂexamﬂ (t); My, —

-3amac BOAHL B CHEr'Yy B KOHIle ,I(QKE,ZU:I (t); Zx— CyMMa TBEDABIX OCALKOB
&
«{CHer) B TeueHHe AeKajbl. :

B Teuenne mexamm (oOT MOMeHTa t, mo mMomenra t) KO@(b(bHLmeHT BO-
‘IOOTHAYH [PUHUMAETCs] NMOCTOSHHBIM: Jlist caefytomtedi nekajsl (nampumep,
-oT ty 1o 13). BHOBb NIPOMBBOIUTCH pacyeT cpepuero kodbouiuenta K u nafi-
JleHHAs] BeJIMUMHA IPHHUMAETCS JOCTOSTHHONA oT to mo ts u T. n. Taxum obpa-
30M, KO3(QuuueHT BOAooTAaurd K IPHHMMAJCS NEePeMEHHBIM B TEUEHHE IIe-
PHONA CHETOTASIHUSA B 3aBHCHMOCTHM OT COOTHOLIEHWS CYMMAapHOTO CTOKA Ta-
JibIX BOX H CyMMBI IOJIOXKHTEJNbHEIX TEMIEPATyp BO3IYyXa mJs KaxHOoh AeKa-
_EBL B OTHEJIHHOCTH. ;

Ipu pacuere xr mo (8) u (9) GBUIM HCNONB30BAHLI JAaHHBIE METEOPOJIO-
‘rHueckux Habmarodenult B mnynkrax besoropka, Ocbmuno, Hukosaesckoe Hu
Kunurucenn (6acceitu p. Jlyru) sa 1938, 1940 u 1948 rr. u B nymkrax [lym-
ropsl, Minpuna, Onoyxa (6acceHH p. BeJIHKOH) 3a 1946, 1947 u 1948 rr.

ITo kaxJ0#f W3 3THX CTAHUMH HCHOJb30OBAIUCH CJAEAYIONIHE MaTepPHAJIbL:

1. JlanHble AeKalHBIX ¥ TEHTAAHWBIX CHETOZHEMOK OT MOMEHTa HauboJb-
‘[IIero 3amaca BOABI B CHEKHOM IIOKPOBE JO KOHIIA CHErOTAsTHUSI;

2. JladHBle O CYTOYHBIX OcajKax (BeJHYWHA H BUJ) OT MOMEHTa Hau-
-00JIBIIETO 3amaca BOJLl B CHEXKHOM TOKPOBE 10 KOHIA MOJI0BOJIbA;

3. ,Z[aHHble 0 CPeRHEeCYTOYHBIX TLMI’IeDaTyan BO3/yXa 32 IIEPUOJL CHEro-
T UTasguvA, ~ :
Pacyer X, Mo yKasaHHBHIM [aHHBIM NPOU3BONMICT /ST KaXZOH CTaH-

IHH B OTI[eJIbHOCTI/I, a 3aTeM OIpENe/SIHCh CPeIHHE BEeJHYMHB X, JJ5
‘Bcero Oaccefina p. Jlyru—Toamaueso u p. Beauxoii—IIaronoBo. Cpex-
HHe X, ObUIM HCIOJb3OBaHEI 3aTeM /s PacdeToB XX H BeJaHYHH A, no
‘paseHctBy (6).

[lo magneM 0 A, OBIIH TIOCTPOCHH! KPHUBbIE pacClpepeNeHns: TaJoro
«CTOKa AJS KAWKIOTO 6accenHa H KaXJ0T0 roja B orfeJabHocTH. Heobxomumo
JIpA° 3TCM  OTMETHTb, 4YTO B IIpOLEcCe BHIIOJHEHHS paGoThl 0Ka3aJoCh
-6oJiee yROOHEIM CTPOMTb KpHBHE pacnpegesnenus une B pume A= f(7),
.a B HHTerpa/ibHON Qopme:

LA=f(T),

Tae XA — cymMa KoacbtbnuHeHTOB A ot Hayajaa cuerorasuusi; 7 — OHH OT
HAYaJa CHeroTasHHUS.

Flogo6Hble HHTerpajbHble KPHBbIE IIPEICTABIEHB HA puc. 1 u2 (nynk-
THPHEBIE JIMHHH); 11O BEPTHKAJBHBIM OCSIM 9THX TpaduKOB OTIOKEHE CyM-
Mu XA, or O xo 1.0, Tak xax Jjas BCero mepuona CHerOTasHHS -

Ma,=E—10
T N

6) HNocrpoenne THHOBLIX KPUBBIX PACHpENENEHHs] TAJIOTO CTOKA

Kak usBectno, tun wupkyasiuu atmocdepsl mo I'. 51. Banrenreiimy mo-
2Ker ObITh Ompejiesied Misi JIoGOro 3aJXaHHOro Iepuoja; NO3TOMy IpH THIH- .
3aUHK HHTErpPajbHBIX KPUBHIX HA puc. 1 U 2 BO3HHKAeT BONPOC o NEpUofe,
JJIS KOTOPOTo HeOGXOAMMO ONpeAeaaTh THI nupKyaaunu ['. 5. Baurenreima.
“DTOT mepHOX HaXOAUICS HAMU CJAeLYIOUHM 06PasoM.
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HsBecTHO, uTO KaxKIoMy #3 OCHOBHBIX THIOB I. fI. Baunrenrefima coor-
BeTCTBYIOT onpezueneHHbIe ye/ioBus norogbl Hajn Ttepputopuell CoOBETCKOTo
Coloza. :

Tak, HanpuMmep, samafmblii THI HHPKyAsumu (W) CONpOBOXKIAETCS yCH-
JIeHHBIM BBLIHOCOM Ha KOHTHHEHT TENJIBIX MOPCKHX BO3JIYyLIHBIX MAacc U3 ceBep-
HOft ATJIaHTHKM; IIOSTOMYy NPH S3amafHOM THIe UUPKYJIAuy HabJoRaeTcs,
KaK [IPaBHJIO, TeIas U BJAXKHAsT 3UMA, upy}xﬂaﬂ BECHA U IIPOXJaJHOe BJIaXK-
Hoe Jeto. %

BoCTOUHEIH THI quKy.HHIlHH (E BO3HHKaeT B pesyJIbTaT.e YCHJICHUS
TUPKyJIanuu aTMocepbl B Tuxom okeane u -ocaalieHHs LUDPKYJISIIHH B
_CCTaJbHBIX palioHax 3em/u. MaTepuKoBEI CHOMPCKHE aHTHUIHKJIOH NPH BO-
CTOYHOM THIle LHUPKYJNANUH CHJABHO DA3BHT, CABHHYT K 3amaay, u Iepudepus
€r0 HHOTJA 3aXBaThiBAeT He TOJMBbKO EBpomefickyio dacts CCCP, no u 3anazn-
#yio EBpony. [losToMy BOCTOUHEIY THN COIPOBOXAAETCH OBBLIYHO SICHOH MO-

SACL) ZA(/) ) B ~
wor w WE 100- | 3 i
- 71947, 19452
80 1.946r /i Z
0 , NS
60 60
40 401 (7
20 20 Z
' | L 0 I 1 j
0 5 0 95 20 , 5 10 7
Bpemsi 6 cymrazx (1) Bupema 6 cymuax (T)
Puc. 1. Kpussle pacupenenenus Pre. 2. Kpusbie pacnpepenesus Taloro cToxa
TaAQro Croxa ang p. Jyra—Tor- g p. Beangoit—Ilatonoso.

MaueBo. . -

PO3HOH MOroOJOH ~— 3MMO W KapPKOH, 3aCyNLIMBOH MOromoil — serom. BecHa
TPH STOM THME NMHPKYJIANMH XAPAKTECPH3YETCH HAJTHUHEM OTAENbHBIX BOSBpA-
TOB XOJIOJOB M CpeJHel HHTEHCHBHOCTBIO MOBBILIEHHS TeMIeDAaTyPhl BO3AYX&

CeBepHBI WIH MepUAMAHANBHBE THN HUpKyasuuu (N) BO3HMKaer B pe-
SyJbpTaTe IOBbILCHHS AABJEHHS HAJ IONSPHBIM OaccelHOM M CONPOBOXKIALT-
51 MHTEHCHBHBIM BHIHOCOM Ha KOHTHUHEHT XOJIOAHBIX MOPCKHX HOJAPHAIX--BO3-
JIyWIHBIX Macc. ‘Ho:-nomy CeBepHDIH THII conposomnaeTcx XOJI0JHOH, *CHEKHOH
TmOroJofi — 3UMOfi W TPOXJIAAHOH, LOXKAMMBOH MOTOROH — JieToM. BecHa mpu
9TOM THIE UHDKYJASUUH, KaK NPaBHJIO, 3aTSAXKHAdA, ¢ YacThHIMM BO3BpaTaMH
XOJIOZOB U 3HAYUTEJNBHEIM KOJHUECTBOM OCaNKOB.

CorlacHO H3JIOKEHHOMY, IDYXKHAasI BeCHa JOJKHa COOTBETCTBOBAThH 3a-
TIAJHOMY THIY UMPKYJISUMH, 3aTSXKHASL BECHA — CEBEPHOMY THIY WM BECHA
CcpejHell MHTEHCHBHOCTH — BOCTOYHOMY THIY HHPKYJISIHH. Ha stom u 651
OCHOBaH MNPHHATHIA HaMu crmocob moibopa NepHopa, AJsf KOTOPOro omnpene-
Jsercs tan nupkyasuoun I, 5. Banrenreiima.

Ws puc. 1 croemyer, dTo JapyxHasi- BecHa B GacceliHe peku Jlyru
HaGmopanace B 1948 r., a- sarsxHas Becha — B 1940 r.; caemoBaresbHO,
Becue 1948 r. JHo/nken COOTBETCTBOBATEH 3amanHblli, a BecHe 1940 r.— ce-
BeDHBIA TUI HHPKYJIALMA.

CorsacHO MMEIONIAMCS NAHHHM, 3aNafHLIH THI unpxynmmm B 1948 r
# N-+E tun B 1940 r. maGmopamuck B sHBape Mecsine. s asroro cre-
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JAYeT, YTO MHTEHCHBHOCTb BECHH B YKa3aHHHX OaccefiHaXx oOmpereaseTcss

TUIOM NHPKYJASUHH SHBAps, M INO3TOMY THIHM3amus KpHBHX LA =f(T)

IPOM3BOAMIACH HAMH IO JAHHHIM O THNAX NHUPKY/IALUHM B 9TOM Mecsle.
Ilo JaHHEIM O THIE :LHUPKYJSLIHH B

2 5mon 1945 . suBape (/,), B MOJIe MHTEIPaJbHBIX KDH-
201 ! ' 'BHIX HAa puc. 1 u 2 6maAM HpPOBelEHEBL
. CcpelnmMe, TUIIOBHIE KPHBHE paclpeneJe-
0 ! _Lals HAA 1JI5 PAa3/IMYHEX THNOB J,; 3TH KPH-
5)0”’” e - BHIE TIPEJCTaBJEHH HyHKTHpHHMH JH-
- HHAMH Ha puc..1 m 2, :
40 , \ * 70
30 \ 50 e "\\
20— R ‘ ~e
- Xk \ | 50 / ' el b
7)0 \ . ! / \\‘\
AY \ 1)0 A
. \ - . N\
0j== 30 | [T %% 12 % 20 o4 28
m_ I w | v 7 : 1
Puc. 3. CoBMewerHbI# rp,atbﬁx CTOKAa 1 Puc. 4. KpuBaﬂ ‘pacnpefieNeEns eIMHUYHBIX
. ocanxoB (0acceitn p. Jlyru—Tonmaueso). nnomaﬂeu nasa p. Jlyru—Toamaueso.

B) Pacuer exuHuuHBIX nnomaneﬂ crekanus f;

-Pacuer epunuuHpx nuomaneil crexanus f;” Aas 6acceliHoB pp. JIyru u
Bennkoit npousBoguics ne cnocoby . JI. Coxonosckoro [10]. Bpems no6e-
raHusi Croka t,, Heo6xoxuMoe IJs IOo-

Qum¥cex. - - ; CTPOEHHA KApPT H30XPOH II0 3TOMY CIIO-

280
| co6y, ONpeieasaoCh [O COBMELIEH-
HEBEIM I‘p\ad)IfIKaM 0OCaAKOB M CTOKA KaxK
] OPOMEXYTOK B JHSAX MEXIY AaToH I1O-
CJIC,IIHI/IX 0CaaKoB 4 JaTod OKOHYAHHSA
200| n010BoALA (puC. 3); IpH pacyeTax GHIGC.
M / . .
Q.
120
100
700I 40
I 60
i 40
. .20
0' i 0 l///I
Puc. 5. ®axTuueckuii n BHUHCIEHHHH Puc. 6. daxTHueckuil ¥ BLYHMCACHHLIH
ruxporpagel  nOJA0BOAbs Ha P. Jlyra— rupporpadel NOJAOBOARA HA D. J]yra——
Toamaueso 3a 1938 r.: ‘ Toamayeso 3a 1940 r.
1 — HaGAI0ReHHbIN, 2 — BHIYHCJAEHHEI, . 1 — BBIYHCAEHHBH, 2 — Haﬁ]l]OJIEHHHH.

TPUHATO, - YTO BpeMs jgoberamuss B Gaccehime p. Jlyru—Toamaueso
to=230 cytkaM, a B G6acceiiue p. Beauxoii— [Taronoso t, =24 cyTkam.

[TocTpoenHad mo yKa3aHHOMY Cnocoby apearpamma f, _F(T) Last
P. JIym TpeACTaBJeHA Ha PHC. 4, -
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r) Pacuer mn.porpad»a BECEHHEro MOJOBONbSI

Pacuer ruaporpados mosoBoAbs (mo cpaxmqecxnm JaHHEIM 00 o0beme
aostoBoAbst W) npousBOAMJICH, KAaK yKasaHO BhHle, no ypasrenuio (7). Pe-
3yJIbTATHl PacyerToB NPEACTABJEHEl Ha PHC. 5, 6, 7, 8. Cpennasa omubxa pac-
weTa CPEAHECYTOUHBIX pacxonoxa (o nanubM 3a 6 J!eT) cocrapJsaer 10—159,,
2 paubospmas omun6ka 50—55% ot (paKTquCKoro pacxona BOJBL IToxo6-
HBle OWNGKH MOMKHO CYHTATh Y/0-
BJIETBOPUTEIBHBIME H, C1EH0BaTE/b-
HO, METOZ <«THIOBOTO rpadura»
TIPUMEHHUM [/ pacuyera TIOJNOBOXBA
Ha pekax Jlyre.n Bemuxoii!

Amm
60

Qs 40

s o 7
50F
40,
30 20
- 20F
1,0F
F o 7 0 ;.5J0
Puc. 7. d)aKTuqecxﬁﬁ W BH- . Pnc. 8. Paktnueckmit u BBHIUHCIEHHBIN
HUCICHHHH ruaporpads mo- ruaporpadsl noloBoxbd Ha p. Beaukas—
Jgosonesi Ha p. Jlyra—Toax- IlaronoBo 3a 1947 r.:

maueBo 3a 1948 r.: . 1-— @buACACHHBIN, 2 — HA6MIOLCHHDIN.

1 — nabmogeHubiit, 2 — BBIYHCACH-
Hbil.

JIHTEFATYPA

1. HpaKanecxoe PYKOBOACTBO 1O OCHOBHBIM TPHEMAM THAPOJOTHYECKHX I'(pOl‘HOSOB I‘nn-
poMeteouspar, 1942,

“2. B. II. Kasaumnes. Ilpexseuncienne ruaporgpada Tanbix Boj B Gaccefime 3Hadus
TeJbHHX Pa3MepoB mo rujpoMerpuueckuM madHHbIM. Tpyasl IIHIL, Brin. 6, 1947.

3. I.IIL Kaanruu O npessruucieHin rnnporpa(pa BECEHHEro NOJIOBOABA. Tpyaw’
LIUII, Bein. 6, 1947. .

4. B. 1. Komapos. O npouecce $HOpMHUPOBaHMS NOJOBOLbS Ha MaJoR peke W RNpen-
BeluKCJAeHHd ero ruaporpada. Tpyawm LIWII, Bem. 6, 1947,

5 T. 5. Banresnreitm Jloarocpounslii npomos TEMIIepaTyphl BO3AYXa M ° BCKPHITHA
pex. Tpvawm I'TH, Bun. 10, 1940.

6. M. M. Top6uua. Onur paspadoTKu METONHKH [OATOCPOYHOTO IPOTHOSA BPEMEHH
BcKpHTMs Boaru mBa yuactke Bsisoshie—Boasck u ee -mpurokos. Tpymm IIHI],
Bup. 30, 1955,

c o

1 B nepuog ¢ 1952 no 1955 r. na kadepnpe HuxkeHepHOH rugposorkd JITMH Gelam BH- V

TI0JHEeHbl OKO0JIO 15 paboT, NOCBAIIEHHHIX NPHMEHEHHIO METOAa «THUNOBOro rpaduka» Ha pekax
facceiinos Boaru, Houa, JHempa, a Takxke Ha perax 3aBOJIKbs; BO BCEX CAyYaAXx 708-
#OCTb METOLd OKa3a/iachk BICMHe YAOBJETBOPHTEJBHOM.
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7. 3. . Yanuuua. Onwr paspaboTKn METOIMKH JIOJITOCPOYHOTO MPOrHO3a BCKPHITHS DeK:
Gaccefina BepxHedt H cpepuelr Bouaru. Tpymel LIUII, Bem. 30, 1953.

8 M. . HepHouBaueHko. O nporsoze BCKPHITHA ¥ OUHIUEHHS OTO JbIA PEK 6ac'
ceitna Jlona. Tpyusl HHMII, smn. 30, 1953.

9. T. P. BperMasu. ArnaHTU4ecKHe BJWIHHSA Ha NMPOLECCEl 3aMEP3AHHA H BCKPHITHA
pek. Tpynwt ITH, sumn. 10, 1940.

10. 1. JL COKOJIOBCKPIﬁ Meronnka 1OCTPOeHHSI THipOrpada JMBHEBOro CTOKa M
ocapkaM. Tpynsl I'TH, o 14, 1949.



METOAHUKA NPUBJMKEHHBIX PACYETOB NPUXOOA
NPAMOM COJHEYHONM PAOUALUM IO JAHHBIM
CTAHULHOHHbIX METEOPOJIOTUYECKHUX HABJIIOAEHUWM

B. M. T'anenepun ’ .

BBEJAEHUE

Hsyuenre pagnauuoHHOro.H TemsioBoro 6Gajasca CyLIH, PEK, 03eP H MO-—
peft TIOJyYHJIO0 B HAcTOsIliee BpeMsl O4€Hb IIMPOKOe ‘pacrnpocTpaHenue. MHc-
CJIeI0BAHHA 1O (OPMHPOBAHMIO KJINMATOB, TPaHC(HOPMalUK BO3AYILIHbIX MacC, |
TepMHKe BOJOECMOB, HHTEHCHBHOCTH CHEI'OTasiHHS M HapacTauus Jibja, pacue-
TaM HCIApeHus NMPOBOAATCHA Ha_ OCHOBAHWM NAHHBIX O PajHALMOHHOM H Te-
IJIOBOM Banance gesiTebHON nosepx'{ocm ~

OcHoBHOIT cocTaBJasOLEH palHanuonHoro Gasanca JeSTeIbHON TOBEpX-
HOCTH fIBJIsSeTC NMPHTOK COJHEYHOH pamuanmu. ITOCKOJBKY UKC/IO0 ITyHKTOB,.

" rOe NPOHMSBOMMTCS pPerHCTpalys TPHXOAA COJHEYHOH pajyualiy, orpaHuyeHo,
JJIsL €ro OompejieJeHds IIHPOKO TNPHMEHSIOTCS npnénmxenﬁbre pacyeTHble
MEeTOJBL

CymecTByer psill SMIHPHUYECKUX CIOCOGOB pacuera, HO KaXKAwlll M3 HHX.

nposepsuicsa 715 HeGoJbIIOro uuc/ia NyHKTOB. Haspesma mpaxruueckass HeoG-
XOJHUMOCTb IIPOBEPKH M CPABHEHHSI 3THX MeTOHOB Ha Gase HAKOMUBINEroCH.
ye JO0BOJIBHO GOJIBIIOrO ‘MaTepHasta PErHCTPaluH B PASIHYHBIX KIHMAarH-
YecKHX pafioHaX; HeoGXOIHMO YTOUHUTH MeTolmxy ¥ B TO e BpeMs CAenars-
ee LIHPOKO HOCTYNHOI.
* Hawubonplliee mprMeHeHHe HMEIOT IAHHHe 10 CyMMapHO!l pajguauyu, HO
1719 -psifa lejelt (HanpHMep [JIsT arpoMeTEeOPOJIOTHH, CBETOTEXHHKH, TE€JIHO--
TeXHHKH U AJSI PAacueTOB pajHallMOHHOro GanaHca BOﬂoeMOB),Tpe6yeTca pas-
HeJIbHOe ONpejieleHHe CyMM INpSIMOH M paccegHHOR papuauuu, Januas:
CTaThs, SBJIAACH YACTBIO PAGOTEI 110 YTOYHEHHIO METOMMKH NPHOJIMKEHHHIX.
pacyeToB NPHXOAA COJIHEUHOM DajMaiuH, HOCBSII.L[eHa MeTOJaM pacuera OHOH.
JWIIL TPAMON COJIHEYHON pafuanyy.

[Ipu oueHKe 5THX METONOB CJelyeT UMeThb B BHAY TOYHOCTH COBpEMeH--
HHIX CIIOCOOOB HHCTPYMEHTAJBLHOIO OnpelleJIeHHsT TPHXOAA NpPSIMOI COJHeuHOMH:
papuanug. O6bluHO akTHHOrpad Fpagyupyercss NyTeM cpaBHEHUs] ¢ paGounuM’
npuGopom — aKTHHOMETPOM, TIOCIENHMH ke CBEPACTCS C AGCOMIOTHBIM MPH-:
GopoM — mupreauomerpom.  Omubka mupresmomMerpa cocrasaser ot 0,3 Ko
0,7.%, axruHoMerpa 2—4%, omubka rpagyHMpOBKH akTHHOrpada 350
Takum o6pasom, HaWBEPOATHeHIIAs HHCTPYMEHTAJIbHAS MOrPEITHOCT B OTIpe-
fiesienun CyMM TPSMOH COJHEYHOR pajHalin MyTeM PerHCTPAauHH COCTaBJIsgeT

4—79%. Kpome Toro, eiie HeH3BekKHO BHOCHTCS I'IOI‘peIIIHOCTb ‘TIpH  OTCYeTe:
CPeJHHX YaCOBHIX OpAMHAT 1o JieHTaM akTHHOrpada.
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1 ONPEJNEJEHHUE BO3MO)XHBIX CYMM NPAMOH COJHEYHON PAILMALMH

Ilpuxox npsiMO#l COMHEUHOH pajualii 3aBUCHUT, KAK H3BECTHO, OT IUHPO-
THl MECTa, CKJIOHEHHsS COJIHIA, IPO3PAuHOCTH aTMOoc(ephl H 06J1aqucm
TlepBsie Tpu (akTOpa MOJHOCTHIO ONPEACJISIOT MPUXOM PANUAIMH. IPH OTCYT-
¢cTBUH 00JAKOB — TAK Ha3blBaeMble «BO3MOXKHBIE CYMMEI» (Qo), M BHIUHCIE-
' HHe MX CPEIHHX 3HAueHHH fABJSETCS OOBLMHO NEPBLIM 3TANOM - B NPUHSTHIX
pacueTHBIX MeTOAaX. B TO e BpeMs OHU NPEACTABJSIOT H CAMOCTOATEIbLHBIH
OpaKTUYeCKUH HHTepec, NOCKOMBKY XapakTepusywor co0of cpennuii Maxcu-
MaJIbHBIA TPUXOA TPSAMOY pajuanuu B JadHOM pafione. CymecTByer psn
€HocOGOB ONpefeqeHH s BO3MOKHBIX CYMM. )

1. Omnupuyeckue MeTORbI

Hawu6oJsee JIOTMYHLIM JJIS HCIIOJNB30BAHUS TPH MPUGIHIKEHHBIX pacyeTax
ZeHCTBUTEJBLHOTO IPHUXOAA PalUAlUM SIBJSETCS METOJ YHCJIEHHOrO HHTErPH-
POBaHUA KPHUBEIX CYTOUHOIO X0Ja HHTEHCHBHOCTH NPSIMOH cosiHeuHOH pajaua-
UMM Ha TOPU30HTAJNBHYIO IOBEPXHOCTb, NMOCTPOEHHBIX Ha 1b-e uyHCHO Kaxk-
JOro Mecslla NO CpPeJHMM MHOTOJIETHHM JAHHLIM H3MEpeHW#  aKTHHOMETPOM
NMpH CTAHJAPTHEIX BBICOTAX COJHIA. [Tosryuennrle u3 GOJBLIOrO YuCcjga H3Me-
PpeHui, NPOH3BENEHHBIX IIPH PASIMYHBEIX COCTOSHHSIX aTMOC(eEpH, TaKUe CyM-
Mel OyyT XapakTepu3oBaTh NPHXOL MPAMOM COJIHEYHOH pajguanyuu 0Opu Cpel-
Hell JiIsi JaHHOro pafoHa MPO3payHOCTH aTMOCepHL.

‘OnHaKo 3TOT MeToX KpaiHe 3aTPyAHUTENEH IpH HCTIOMIB30BA HHH ero
¢pasy [JIs GOMBIIOrO KOJHUECTBA ITYHKTOB, TAK KaK TpeGyer oueHb GOMBLION
2arpaThl BPEMEHH Ha NoJyueHHe CPelHUX 3HAUSHHUI HHTEHCHBHOCTH PASUaluH H
PacyeToB MOMEHTOB HACTYIJICHHST TOM WM MHOH CTaHAAPTHOM BBICOTH COJHLA.

Bosee mpocteiM crnoco6oM, HO NPHMEHHMEBIM -JHIIb AJ8 CTaHOM{, TAe
BeleTCs peTHCTpalliis pajualyy, sBJsSeTCd HCIO0Jb30BAHME 3anucell aKTHHO-
rpada B GesobiauHpie fHH. [0 5THM JaHHBIM CTPOHTCS KDHBAas TOMOBOIO
X0fa CYTOYHEIX CyMM pajauauuu npu Oeso6naunoM Hebe, 1O KOTODOH CHH-
MAalT 3HaueHWs WX Ha 15-e unkc10 Kaxmoro Mecsna. Jlas tex palioHos, Tae
Oe3001ayHBIX AHEH MdJo, STOT METOJ omnpefeseHus He OUeHb TOYeH, 0coGeH-
HO npd HeGOJBIIOM KonuuecTBe Jet. [lpuMeHeHHe ero aJsl pas/HuHBIX paHo-
HOB I10Ka3aJI0, YTO JICTOM HHOrja MOJIyyaloTcs SHA4MTeJbHble KoseGanus Cy-

- TOYHBIX CYMM, HO OTHOCHTEBHAs NOTPRIIHOCTh CPENHUX B. 3TO BPEeMs roxa
HeBeJIUKA.

MoxHO npexnonarate, 4To HOJYYCHHBIE TAKUM criocoGoMm CYMMBI JOJIK-
#HBl OBITH HECKOJBKO BHIIIE, UeM BEYMCJIEHHBIE TI0 [1EPBOMY METOALY, IOCKOJb-
Ky Gesobjaynble AHE OOJbIUefl YacThIO OTJIMYAIOTCS IOBHILIEHHOH Npo3pau-
HOCTBIO aTMoc(epsl.

B. H. praHHHeB [17] mast mosmyyeHysi BOSMOXKHBIX CyMM Kak IpsMOH,
TaK ¥ CyMMapHO¥ pajuanuy IpeJJOXKUN elle TPeTHH MeTOX; He HMesl CBele-
#Mil © TOM, KakHe JAuM Obid Ge300mauHBIMM, OH HAHOCWJ Ha Tpaduk CyTOY-
HbIe CYMMEI, [IOJYYEHHBEIE 34 BCe NHU Iofia U INIPOBOJUJ . INIABHYIO. KPHUBYIO -
TI0 BEPXHHM TOuKaM. Tako# crmocol Moxer HaTh elle. Gosiee 3aBhLIIeHHBIE
BeJIMUHUHEL. . '

. B rtaba, 1 pmama cBOJKA CPENHHMX S3HAUEHHH ~BO3MOXKHBIX CYTOUHBIX -
CyMM TpSAMOI COJNHEYHOH pafuauuu Ha 15-e uymcno Kaxnaoro mecsua mo 18
COBETCKAM CTaHLHAM C YKa3aHHeM MeTOAd HMX ONpeNeNeHHs K aBTODA. Has
GOJIBIIMHCTBA IyHKTOB OHH IOJy4YeHbl aBTOPOM JaHHOH PabOTHl BTOPHIM H3:
H3J0KEHHbBIX crmoco6oB. CJaenyer OTMeTHTb, UTO B psife CTAHIUH Onpesese-
HHE CpeJHHX GBLIO TIPOM3BENEHO HA OCHOBAHMM HEOOJBIIOrO KOJIHYeCTBa SIC-
HLIX JHeH. : :
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Bo3MoHble CYTOYHBIE

CYMMbl MPSMO# CONHedHON paRHALMK HA ropnaon'ranbﬂyxo NOBEPXHOCTh Ha

(s na.a/c.»w 2y nas PASTHYHBIX CTaHUH#H CCCP

Tabruya 1
15 -€ YHCJI0 xaxmoro Mecsina

295

650

630

550

Merton
r : !
Cranuun ¢ H (m) Ha6m(())l111:}mﬁ I I n oy v v YI VIL | VI | IX X XI | X1 gggg_
HHA
o 1931—1933 20 | 89 | 235 | 413 | 556 | 630 | 578 | 465 | 287 | 139 | 36 | (10)| 3(17
Sleyrex . . . .| 62°01 102} 1932—1937 (18)| 8 | 220 1 390 | 540 | 615 | 580 | 440 | 290 | 140 | 32 Esg 2( )
flapnoek . . .| 59°41' | 40 1913—1935 33 | 107 | 246 | 410 | 550 | 620 | 570 | 445 | 200 | 150 | 49 | 19 | 3(17)
Pura . . . . . 56°57 | 13 1948—1951 (35) | 125 | 260 | 420 | 560 | 615 |(580) | 465 [(300) | (170) | (75) | (32)| 2
CBepAN0BCK 56°50’ | 281 19411950 421 130 | 265 | 450 | 570 | 615 | 580 | 470 | 320 | 195 | 80 | 35 |9
Munck . . . .| 53°54' | 231 1936—1937 75 | 160 | 285 | 440 | 560 | 610 | 575 | 470 | 330 | 220 | 105 | (50) | 2
Ky#6nmes . .| 53°14’ | 136 1942—1946 77 ) 152 | 292 | 450 | 566 | 608 | 578 | 474 ' 337 | 221 | 116 | 70 | o
' : - 1928—1933 88 | 184 | 319 | 463 | 580 | 621 | 580 | 493 | 371 | 226 | 121 | 71 | 3(17)
pkyTex 52°16/ 457} s 1oa 90 | 185 | 325 | 475 | 585 | 630 | 590 | 505 | 380 | 230 | 115 | 65 | 2
Bopomex . . .| 51°40" | 156 1935—1937 90 | 180 | 315 | 460 | 580 | 615 | 590 | 490 | 365 | 220 | 115 | 80 | 2
CapaTos .| 51°34’ | 135 1932—1936 97 | 174 | 315 | 454 |. 557 | 622 | 566 | 504 | 369 | 228 | 126 | 80| 1)
"Omecca. . . .| 46°26' | 6 1931—1940 149 | 240 .| 357 | 487 | 573 | 612 | 593 | 520 | 398 | 268 | 168 | 117 | 7(1)
w1 | 3 1930 170 | 245 | 355 | 500 | 580 | 633 | 620 | 540 | 417 | 290 | 196 | 140 | ?(17)
Epnaropus 1935—1937 160 | 245 | 370 | 510 | 590 | 625 | 595 | 505 | 405 | 290 | 185 | 130
' aesar | 39 1934—1937 158 | 240 | 361 | 493 | 578 | 617 | 583 | 503 | 407 | 280 | 184 | 139 | 1(7)
Kapanar } 1934—1940, 1949 | 165 | 255 | 370 | 510 | 590 | 620 | 600 | 525 | 420 | 290 | 195 | 145
Anma-ATa 43°15" | 848 1935—1938 172 | 260 | 382 | 478 | 590 | 619 | 594 | 510 | 397 | 29t |. 199 | 148 | I (4)
\ 1929—1933 192 | 291 | 412 | 497 | 565 | 599 | 602 | 541 | 429 | 289 | 192 | 152 | 2( 8
Bramusoctok .| 43°07/ ‘140} 1928—1933 | 190 | 300 | 425 | — | — | — | — | 555 | 430 | 300 | 194 | 158 | 3(17)
1943—1945, 1949 | 190 | 290 | 410 | (505) | (860){ — | — | — | 430 | 295 | 195 | 160
: : A16437 g 404 19281933 197 | 290 | 430 | 542 | 630 | 678 | 655 | 587 | 470 | 338 | 235 | 168 | 3(17)
T6umacu . 1 } 1937—1950 185 | 285 | 400 | 515 | 610 [/645 | 620 | 550 | 440 | 330 | 215 | 160
. 1926—1933 220 | 314 | 440 | 557 | 658 | 700 | 660 | 583 | 467 | 355 | 246 | 194 | 3(17)
Tamkenr . . 41°20' 479} 1937, 19401945 | 200 | 290 | 390 | 510 | 6i0 | 645 | 615 | 5456 | 435 | 320 | 225 | 175 | 2
_ 19261933 205 405 | 520 | 625 445.| 320 | 230 | 180 | 2



CpaBHenye BO3MOXHBIX CYMM, IOJYYCHHBIX TAKHM CIOCOGOM, ¢ BBIUHC-
JieHHBIMM YKpauHueBBIM (3-# crocol) ams TOuamcu u TamkeHta ITOKasbi-
BAeT, 4TO B IOXKHBIX [IyHKTaX, IZie KoJAeGaHHs IPO3PAYHOCTH aTMOCHepPHl 3Ha-
YHTEJIBHBI, METOJ YKpauHLEBa NAeT 3aMeTHO IIOBBIICHHEEC BEJIHYHHEL STO
0CcOGEHHO HarIAZHO BHAHO 110 TalKeHTYy, rae BO3MOXKHEIE CyMMBI ONpeiese-
HBI JJI ABYX Da3sHBIX IIEDHOJOB, IPHYECM B OMHOM H3 HUX (1926—1933 rr.) Mol
HCIIOJIB30BAH T€ XK€ [EPBHUHBIE MaTePHAbl HAGMIOJeHu, uTo U YKpaHHUEB.
IlpaBna, s 3TOro mepHoja CpeIHHE 3HAUCHHS BOSMOMKHBIX CyMM OKAa3aJICh.
deMHoro Bomue (Ha 1—2%:), uem mia Gosiee TOSIHETO, UTO -MOMKET HMETH K.
peajibHble NPUYMHH —- [OHHKCHHE NIPO3PAYHOCTH aTMOC(EDPE B CBA3K C Pas-
BUTHEM I[POMBIILIEHHOCTH Tamikenra.

SaBHIIICHHLIMA B GOJIDBIIMHCTBE MeCsiLEeB OKasbIBAIOTCS CYMMEl, HaigeH-
Hble YKpauHuesoM M Ans Skyrcka. B HpkyTcke, rie kojeGaHust CyTOYHBIX.
CYMM CPaBHHTEC/JBHO HEBEJHKH, 004 METOA 3a pasHble NEPUOABl 40T 6au3-
KHe BEJWYHHDI, IpHYEM ¢ NCpeMeHHLIM 3HAaKOM ux pasHocTH. Ouenp GJH3KH
3HAUEHHUS BO3MOXKHBIX CYMM BO BJafHBOCTOKe, BEIYUC/IEHHBIE YKPAUHIEBEIM K
MOJIyd4eHHEe 10 2-My METOMy AJs ABYX PasHBIX IEPHOAOB ABYMS PasIUUHBI-
M aBTOpaMH. ‘

Ha mnpumepe mauneix Kapajgara MOXKHO BUIETh, UTO, AEHCTBHTENLHO,.
MepBEIl METOJ JlaeT HEeCKOJBKO MEHBbIIHE CYMMBbl, Y€M BTOPOH. '

-TIpn mpoBepke MeTOAMKM pacueTa AeHCTBHTEIBbHBIX CYMM COJIHCUHOH pa-

Inangy B AanHof paBore Aas OOJBIIMHCTBA IYHKTOB, KpoMme BaamuBocToka,

IlaBaoBcKa, Anma-Ata,-Opeccel n Kapanara, OvLT# HCIOJIB30BAHL BO3MOXK -
HbIe CYMMEI, HAAJeHHBIC aBTOPOM.

2. Teoperndyeckue TAOGMMIBI BO3MOKHBIX CYMM

Hns pa#ioHOB, T/le HET aKTHHOMETPUYECKHMX HAOJIOLCHHH, IIOJIb3YIOTCS.
TeopeTHYecKnMu TaGNHIaMy BO3MOKHBIX CYMM, PACCYHTAHHBIMH [/ PasaHd-
‘HBEIX IMHPOT W PA3JMHUHEIX 3Ha4eHH# Koa(p@uIMeHTa NPO3PavyHOCTH aTMocde-
put (p). Bcee umelomuecs Takoro popxa Tabaunel (Axro, MuraHkoBnua,,
C. U. CapuHoba) moviydeHsl B pe3y/bTaTe UHCJAEHHOTO HHTErpUPOBAHUS KPH-
BHIX CYTOYHOTO XOJA HHTEHCUBHOCTH NPSAMOU COJHEUHOH paguanud Ha TopH-
30HTAJIBHYIO TOBEPXHOCTb, MOCTPOEHHBIX Mo (opmyse Dyre I/ = I,p™ sin A.

HsBecTHO, 4TO TIOCJENHSS, CTPOTO TOBOPS, He NIPUMEHHNMa K HHTerpajib-
HOMY TIOTOKY: COMHEUHOH paauanud. BcaeicTBHe HEOAHMHAKOBOTO ociableHHs
B_aTMoc(epe PasiHYHBIX YYaCTKOB COJIHEUHOrO CHEKTpa KaxKiaas HOC/Ienyro-
mas eJMHUYHAsS Macca atMoc(depsl, IPOXOAHMMas COJMHEUHBIMH Jaydamu, Oo-
Jee mpospauHa AJIs BCErO MHTEIPAJbHOTO IOTOKA pajualluy, 4yeM IPeAblay-
wasi. Ecan obosnauuts mHAekcaMu 1, 2...m HoMepa NOCJACNOBATeJBHO IIPO-
XOIZHUMBIX COJIHeUHBIMH Jydamu Mace atMocdepnl, T0 pr < ps < p3<... Pm
U, CJeLOBATEJbHO, HHTErPaJbHHE KO3(Q(hHUHUEHT NIPO3PAUHOCTH, BHIYUCIHSTEC-

g m .

. — m
. . ‘ 7 [ :
MBIH U3 HaGAOJeHull Kak p = VT(,: V' Dy P2 Ps--Pm » DOMKEH BO3PACTATE.

C yBeJIMUeHHeM M, Jaxe IPH HeM3MeHHOM cocTosHuu aTtmocdepsl. [TosTomy;.
€CJIH TIPH TIOCTPOEHHH KPHBOH CYTOUHOTO XOj(a IPHMEHSTh /LI BCETO IHS Koo (-
(unuenT, IPO3PAYHOCTH, COCTBETCTBYIOIME NMEpBOH Macce — pi, TO CYyMMBI
pajualdd TOJyYaloTcs 3aHHXKeHHpIME. OCOOeHHO 3TO JO/IKHO CKAasblBAThCS:
IpY MaJBIX BBICOTAX COJIHIA. Takum oOpasoM, TeoperTndyecKue TaGJIHIEI, BO-
Ie/IIAe BO BCE KVPChl KAMMATOJMOTHH, HCKAXKaioT (yCHJIUMBAOT) M TOHOBOH
¥ WIHPOTHBIA XOJ MPHTOKA COJHEUHOH pajHalyH IPH OTCYTCTBHH 06.J12aKOB.

:'I/ICHpaBI/ITb HX He TpPeacTaBJIsyiocCh BO3MOXKHBIM, IIOCKOJBKY HE OBLI0 JAHHEIX.

0 «HOPMAJbHBIX KPHBbIX» CYTOUHOI'O XONa HMHTEHCHBHOCTH paJHalMH IpH
PAasJIMUHBIX COCTOSHHAX aTMocephL, ' .
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B. T. Ka.CTPOBbIM [5] B 1928 r. 6nura noJsydeHa cpopmynajim HHTeH-

CHBHOCTH HHTErpajibHOH COJHEYHOH pajHalliy HA HepIeHAMKYJAAPHYIO COM- .

!
HEeYHHEIM JyyaM Iviomanky [ =l+ﬁ, rje COCTOsiHHe aTrMoc(eps Xapax-

TePH30BaJOCh BEJAMUAHOHN ¢. HeTpyaHo BHAETH, 4TO 3T4 XaPAKTEPUCTHKA:
CBfA3aHA C KO3(DPHULUMEHTOM NPO3PAYHOCTH BEPTHKAJBHOTO CTOJN0A aTMO--
cdepr (nepBoil ‘MacCH) COOTHOHIEHHEM:

151

4

IlpoBepka npuMeHUMOCTH 3TOH (hOPMyJIE HA Marepuaje OTAETBHEIX Ce--
pril HabJiogeHuit Mpu AOCTATOYHO YCTOHYMBOM COCTOSIHHH aTmocdepsl, Tpo-
senennas C. M. CaBunoBrM {11] u psimom apyrux aBTopos [9, 18], nokasana,.

" yro .(GOpMyJia TO3BOJIsIET MOJAYUYHTH ACCTATOUHO NPABHJIBHYIO KPUBYIO CYTOU::
HOrO X044 TpH NMOCTOAHHOM B Te4YeHHe JHS 3HaueHUH ¢. lIpy CUIBHBIX Iio-
‘MYTHECHHAX aTMochephl BeJHUHHA ¢ M3MEHSETCs B TeueHMe CyTok. OaHako:
cJelyeT yKasaTb, 4TO 3Ta XapakTepHCTHKa 0ojiee UyBCTBUTeJBbHA, UeM KO-
UIMEHT NPO3PAYHOCTH: NpPH pi, uaMeHsomemcs ot 0,70 mo 0,80, ¢ u3me-
gaerca ot 0.429 mo 0.250.; IloatoMy, na’Ke OpH HaJHYUH HEKOTOPOTO: €e:

H3MEHEeHHsT B TeueHHe JHS, KpUBasi CYTOYHOTO XOJa HWHTEHCHBHOCTH. NP~ .

MOfi COJIHEUHOH pajnalud MEHbIIe HCKa3HUTCS, YeM NpH NpUMeHeHHu. Gop-
myael Byre. ' '

B 1949 r. aBropom [3] nanHo#t paGoTk Ha ocHoBauuu opmyJas Kacrposa:
GbLIO NOMTYYeHO aHAJUTHYECKOe BEIPAaXKeHHe MJIsi CYTOYHOrO IIPHX0a HPSIMOH
COJHeyHOH panuanuu npu OesobiaudoM HeOe B 3aBUCHMOCTH OT CKJIOHEHHS:
COJIHIIA, IMHPOTHL MeCTa U BeJHUHHBI ¢. PaccuuTanHble mo 3To#  dopmyne
cymmel g1 CaparoBa m IlaBloBcka OKasasuch OueHb OJHM3KMMH K HaGJ0-
JeHHBIM. Bee ckasanHoe HO3BOJIHJIO cesiaTh BHIBOJ O TOM, UTO NMPH CPEXHHUX
BCTPEUAIOIIUXCSA 3HAaYeHUsIX KoshduuueHTa NPO3payHOCTH (GopMyaa MOXKeT
GLITh YCNEIIHO MpHUMeHEHa JJIsi pacueTa BO3MOXKHBIX CYMM. ‘ ‘

B 1949 r. C. U. CusxosrM [13, 14] nytem o6paGorku GoabLIOro yuC/Ia
1a6IoieHHil B PasIMUHbIX KJMUMATHYECKHX DaloHAX ObUIH TOJYYEeHHl «HOP-

Tabruya 2

MHTEHCHBHOCTL NPSIMOW COJHEYHO! paguanuyl Ha TOPHSOHTANLHYIO NMOBEPXHOCTDL
Np# pasiMYHbIX CTaHAapTHLIX Maccax aTtMocdepnl M Kod3(duuueHTax NPO3PAYHOCTH
. no CuskoBy (C), no KactpoBy (K) u no Byre (B)

Kosdduunent 1 : .
PO3PadHOCTH 8 /5 4 3 2 1{5 !
. METOI
070 o 0046 | 0,116 | 0173 | 0274 | 0500 | 0758
(0X0,429) K 0,050 0.117 0,170 0,272 0,505 0,760 -
=V, B 0,013 0,062 0,111 0,212 0,460 0,732
075 C 0,061 0,140 0,208 0,322 [ 0,569 0,832
(fi—o 333) K 0,060 0,138 0,200 0,312 0,561 0,835
=% B 0,022 | 0,088 0,148 0,262 | 0,528 [ 0812
o —0.80- o} 0,078 0,169 | 0,240 0,363 0,635 0,904
«1’5550 { K 0,074 0,164 - | 0232 0,355 0,627 0,910
(¢=0,250) B 0,032 0,121 0,190 0,318 0,600 0,894
085 C’ 0,100 0,206 0,289 0,424 0,710 0,998
176 { K 0,092 0,196 0,272 0,408 0,695 0,990
(¢=0,176) ) 0,061 0,163 0,242 | 0,382 0,678 0,980




MaJIbHBIE» CYTOYHBIE XOJAa HHTEHCHBHOCTH NPSAMOf COJNHEUHOMH pajuanyy npu
PAasIUUHEIX COCTOSHHAX aTMOC(EpH, XapaKTepH3yeMblx BequyuHOf p;. Coro-
crasjenne avnupuyeckux ganublx C. WM. CuBkoBa ¢ TeM, yTo JA€T BbIYUC]E-
Hue no @opmyne KacrpoBa, mokasblBaeT OuYeHb XOpOIIee COBIIAJeHHE
{raba. 2), na dro yxasan u C. . Cuskos B cBoell GoJsiee mosaHeln pa60Te [15].

B Ta6s. 2 npuselenbl 3HaueHHs MHTEHCHBHOCTH NPAMON COJHEYHOH pa-
IUalud Ha TOPH3OHTAJBHYIO MOBEPXHOCTb NPH PAsJHMUIbIX CTAHIAPTHBIX Mac-
cax armocepdl u pasjuunbix p; ¥ ¢ no CuskoBy (C) mo KacrpoBy (K) u
no byre (B).

MoxHO BHAETb, 4TO NpH 3Hauennsx pi ot 0.70 go 0.80 pasmuume MexKIy
TeM, uTo gaer (dopmyaa KacrpoBa um masueivum CHBKOBa, HaXourca B Ipe-
JAejiax TOYHOCTH HaOMIOAeHWH # cocTaBaser MeHee 0.01 xaa/cm® wmuH.; npu
p1=0.85 ono yxe koseGaercsa Mmexay 0.0l u 0.02. B ciayuae Xyaumeir Ipo-
3paynocTy  atmocdeps - (p; = 0.70) 3HaK pasHOCTH — NepeMeHHH., ~ [1pu
p1=0.75 u pi=0.80 gast Bcex m<_1.5, a mpu p1 =085 u s m=1.5,
no KactpoBy noayuarorcst 6o/lee HU3KHE 3HAUCHHU.

Ciemyer OTMETHTb, YTO [JIs1 OUeHb BBHICOKOH MPO3PAYHOCTH aTmocq)epr
{p; = 0.85) CpellHHe 3HAUCHHUs I monyuennt C. M. CuBKOBbIM U3 HeGOJIBIIOTO
ygcna cepuft  HmaGmiomennit — Bcero 47: us mux 23 gis Kapagara, a B
OCTANbHbIX IyHKTaX OT 3 A0 7. Ilpu 5TOM pasHOCTb MEXMIy CPENHHMH HHTEH-
CHBHOCTSIMH DPajuallid IIPH OAMHAKOBHIX p; B pasiuyublx uyukrax (13,
Tabsa. 1) uHorza mpepmiIaeT pasauyue ZAHHEIX 000MX METCAOB.

Qopmysa Dyre mjs Bcex CTAHIAPTHBIX M1 JaeT TOHMMKEHHEIE 3HAUEHUS
MHTCHCHBHOCTH DAJHAIHH.

ITo npuBeneHHBIM 3HaueH#AM [’ OBLIHM TIOCTPOSHBl KDHBBIE cyTquoro
XOJla WHTEHCHBHOCTH COJIHEYHOR pAAValdH HA TOPH3OHTAJNBHYIO TOBEPXHOCTh
(o Kacrpoy u CuBkoBy) Ha 15-e ydC/aI0 KaxkAOTo Mecsila JIJIS 4YeThIpeX ma-
pamneneii: 40°, 50°, 60° u 70°. B mawHoM npoMeEXyTKe IIHPOT HAXOJIUTCS BCH
kouruHentanbuas uacte CCCP, a Baarwift untepBan p; (or 0.70 no 0.85)
BIIOJIHE OXBATBIBAET BCTpEUAlONIHeCss CPeLHHe 3HaueHWss KO3(PQPHIHEHTA
npospayHocTH, [Jis TOYHOrO NPOBEEHHS KPHBEIX ONPEle/IsuCh TaKXKe 3Ha-
ueHnd I’ njd mosynHe#l M HEKOTOPHIX IIPOMEXKYTOUHBIX YacoB.

B ra6a. 3 npuBeleHHl 3HAUEHHA CYTOYHBIX CyMM, IIOJy4eHHBle UHC/ICH-
HBIM WHTErPHPOBAHHEM MOCTPOSHHBIX KPHBBIX.! MOXKHO BHIETh, UTO PasJHyuA
B cymMmax, mojyueHHblx no KactpoBy u CHBKOBY, OueHb. HEBEJHKH — IO-
Psifika TOYHOCTH UHCJICHHOI'O WHTErpHpOBaHMsA. JIMIIb NPH - O4eHb BHLICOKOH
npospaunocTd armocdepsl dopmysaa KacrpoBa, Kak u claeloBaJo H3 COIO-
CTaBJIeHNsT UHTEHCHBHOCTEH, flaeT BO Bce MeCSIBl OoJee HHU3KHe B3HAUCHMS,
yem no CHBKOBY.

B ta6u. 4 mpuBeneHbl 45 ABYX mapaJsuiesell BO3MOXKHbIE CYyMMEI IIO Ha-
muM pacueTaM; BhluiicjeHHble Munankosuuem .[10] mo dopmyse Byre, u co-
OTHOLIEHHE MEXIY STHMH CyMMaMH HJis 8 nue#l B romy (uepes 45° Xosrothl
cosigua). Jlawnble MuslankoBHUa — TIPUBEIEHBl K = CPelHEMY 3HAUEHHUIO
Iy = 1.88 xaa/cm—* MumH, ~', IPUHATOMY Ha COBETCKHX AKTHHOMETPUUECKHX
CTaHUHUAX.

MozxHo BI/I,U,eTb uyro maxe Ha mupore 50° serom npm HanboJee 4acTo
BCTpeyatomefics TaM IIPO3PAYHOCTH aTmocq)epr (rabm. 5) omubra cymM,
paccudrannbix no Byre, cocraBiser moutu 10%. Ouens Gospliux 3HauYeHHH
HOCTHTaeT OTHOCHTEJbHAs HOrPEIIHOCTDL B x0J1011Hoe BpeMst roJa u, 0COGeHHO,
B Go/ipIIMX INEPOTAX.

I'TIpn mpoBefenusu 5THX pacyeroB, a TakiKe BO BCEX BECbMa TPYAOEMKHX BBIYHCJe-
HUSIX JJS JaHHOH CTaThbH OueHb Gogbiyw nomoulb oxkasana O. H. Csapuenckas 3a- uTo
npuHOmy €# rayGokyio 6/arofapHocThb.
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‘ ] Tabruya 3
Bo3moxHble CYTOYHbIE CyMMBI NPAMOH COJHeYHOH PafMalyny Ha 15-¢ YHCa0 KawAoro

mecana (B xa.xa/cu~2) B 3aBHCHMOCTH OT reorpauueckoit mupoThl (¥) M Koahdu-
HUEHTa Npo3pavHOCTH (p;), BbluucAeHHBle No CuBkosy (C) u no Kacrpomy (K)

P va(x); 1/lnfmjivy)y v v v vm[ X | X X1 | X1
©=40° '
070 { -C | 156 | 236 350, 476 | 559 | 604 | 592 | 518 | 409 | 288 | 181 | 135
Y K 1156 | 235|350 | 475 | 565 | 609 { 597 | 522 | 411 | 288 | 182 | 135
075 | C | 175 | 266 | 389 | 521 | 614 | 662 | 646 | 569 | 451 | 322 | 209 | 157
J K |[175 | 263 | 389 | 523 | 617 | 666 | 649 |.572 | 453 | 320 | 206 | 154
080 | C[202 1296|428 | 570 | 668 | 718 | 702 | 621 | 494 | 357 | 235 | 181
» K|[198 | 291|428 |571| 671 | 723 | 706 | 622 | 496 | 355 | 231 | 178
085 | C| 2313371474629 | 731 | 786 | 771 | 686 | 546 | 401 | 269 | 209
K| 224|329 | 467 [626 | 727 | 784 | 769 | 682 | 540 | 394 | 261 | 201
¢=50°
070 | C| 72| 142|264 | 413 | 528 | 586 | 563 | 470 | 336 | 193 97 | 56
UL K| 73| 144 265 | 413 | 532 | 590 | 568 | 475 | 330 | 195 | 99.| 56
075 | C| 85168298459 | 580 | 642 | 621 | 520 | 371 | 223 | 115 | 70
9| K| 84167 [ 295 | 457 | 583 | 648 | 625 | 520 | 370 | 221 | 112 | 68
0801 C | 100192335500 630 | 704 | 677 | 567 | 408 | 250 | 132 | 82
e K| 98 (189|331 |500| 633 | 702 | 682 | 568 | 405 | 247 | 128 { 79
085 | C|120|2227| 375|569 | 700 | 774 | 746 | 633 | 459 | 286 | 157 | 99
s K |[113| 211|367 |548 | 692 766 | 738 | 621 | 447 | 276- | 149 | 93
¢=60°
'070 C| 14 67173 (335} 476 | 554 | 526 | 396 | 242 | 106 | 28 | o9
J K| 16 | 671733351 476 | 556 | 527 | 398 | 243 | 107 | 29 3
0751 C120 | 79199 | 373 | 529 | 615 | 581 | 445 | 278 | 127 | 37 12
J K| 19 | 78197 |372| 526 | 616 | 580 | 443 | 275 | 124 | 35 12
080 | C| 26 | 93229420 | 580 | 672 643 | 495 | 310 | 146 | 46 19
U K| 24 | 8225|418 579 | 672 | 640 | 493 | 305 | 142 | 43 16 -
085 | C| 32 | 11112637 475 | 647 | 746 710 | 554 | 357 | 173 | 58 | 23
, K| 29 | 104|255 |465| 635| 734 | 701 | 543 | 347 | 166 | 53 | 20
o=70°
070 | C 10 | 88| 2461 414 | 518 | 484 | 324 | 147 | 34 0
© K 10 | 877245 414 518 | 483 | 325 | 148 | 35 0
075 | C 15 110319284 | 465 | 584 | 543 | 368 | 177 | 43 1
' K 15 | 100 | 284 | 460 | 580 | 538 | 364 | 174 | 42 1
080 | C 18 | 121 | 324 | 521 | 652 | 607 | 417 | 204 | 54 1
’ K 17 | 116 | 316 | 515 | 646 | 599 | 410 | 198 | 52 1
085 | C 25 | 146 | 372 | 587 | 728 | 683 | 476 | 237 | 66 2
. K 23 | 139 | 358 | 574} 714 | 671 | 463 | 226 | 62 2




Tabauga 4 '

CpaBHeHHe BO3MOMKHbBIX cyToqﬂux CYMM, ' BHIYHCICHHBIX 1O Kacrposy—Cuskosy
(K—C) u no Byre

Koadduuuenr Cnoco6 »
MpOSpAUHOCTH pacasra | 2VII| 6V | 22VI| VI 231X | 8 XI | 29X11| 410
¢=50°
’[ Ilo Byre 263 |463 |545 |458 [260 | 88 | 36 89
£,=0,70 Ilo K—C |290 {500 [595 [495 - |290 |115 |50 [115
| 110|108 109 108 1,12 131 139] 1,30
' Mo Byre 346 |572 |665 |568 |340 {132 |62 |132
p1=0,80 { Mo K—C [365 [600 [710 {600 |355 |185 |75 |155
1,06 1,04 1,07 1,06 1,04/ 1,17 1,21 LI7
¢=70°
' ' Ilo Byre | 77 |314 |453 |312 | 76 1 - 1
p,=0,70 Mo K—C {110 (370 |530 |370 |105 G| — | 6
1,42 1,18, 1,17| 1,18 1,38 (5) (5)
(| Ho Byre 124|420 [585 |415 |122 1 — | 3
p1=0,80 | To K=—C" |155 |465 |665 |460 |155 | (10) | — | (10)
L 1,25 1,11] 1,14] 1,11} 1,27] (10) | — | (10)

ITpakTHYeCKOe HCNOJIB30BAHME TEOPETHUECKHX TaGJiHI BO3MOXKHBIX CyMM
BCErZa 3aTPyAHSJIOCh TeM, 4YTO OBIO HEH3BECTHO, KaKMM KO3((HIUEHTOM
IPO3PAYHOCTH II0Jb30BATECS B PA3JNWYHBIX. pafioHaX ¥ B pAasjuyHoe BpeMs
ropa. K coxaneHuio, B JuTepaType HET CBOJKH CPENHHUX 3HAUeHHH K0a(pdu-
ugenra npospauyoctu aTMmocdepnl mo teppuropun CCCP. HMwueromuecs pe-

. 3yapTaThl 00paboTku HAOMIONEHHH IO HEKOTOPEIM OTAENLHBIM IIYHKTaMm He

HIpHUBENeHbl K /7 = 1 U YacTo HeCPaBHUMBI MEXAY COGOM.

Hpe,LLCTaBJIHJIO HHTEepec, XOTs Obl OPMEHTHPOBOYHO, OUEHHTH reorpadu-
WECKYI0 M3MEHUHBOCTBL P H €ro romoBoll xon. Jas storo mo pamsbim Tabi. 3
ISl KaXKAOTO Mecsla ObUIM IOCTPOeHBl IpadHKH 3aBUCHMOCTH CYTOUHBIX
CYMM OT reorpaduueckoil IIHPOTH, A UETHIpeX 3HAUeHHi pi; 3aTeM IyTeM
VHTePIONSUME 110 HUM, HCXOAS M3 CPeJHUX 3HaUeHUH BO3MOKHEIX CYMM, I10-
JiyueHHBIX H3 HaOMIOJeHull 15 pas/HYHLIX MyHKTOB (Tadsa. 1), Owuin ompe-
JCJICHBl COOTBETCTBYIONIHE STUM CyMMaM 3HAYCHUS P (trabu. 5). IlomyueH-
Hble TaKUM CIOcO0OM BeIHYMHBI JAI0T HEKOTOPHIE cpenuuil — sddekTUBHBIT
KOI(QPUIUCHT NPO3PAUHOCTH (B pane NYHKTOB, KaK H3BECTHO, Ha6JII01aeTCs
peajibHBId CYTOUYHBIH XON Pi1).

Haunsie Tabu. 5 CBUAETENBCTBYIOT O CPaBHHUTENBHO MaJjiof reorpadude-
CKOH M3MEHUHBOCTH KO3 HIHEHTA NPO3PAYHOCTH LIS BCEro MHTEpBaJja IId-
por (o1.41° no 62°), On MeHseTcs B KaxAbll Mecdn oObUHO B IIpeesnax
0.05; rak, HampuMep, JeToM p; KojgeGserca B npexenax or 0.70 mo 0.75.
Jlgme B obmieM MOXKHO TOBODHTE 00 yOBIBAHWH pi K IOTy: OOJBIIYIO POJb
HI'PAIOT KJIMMAaTHueckrne OcoGeHHOCTd paBoHa (CpaBHUTH, HANpHMED, JIETOM
Bopouex u Caparos, BaaguBoctox u Aama-Ara).

IlpuBenennnle smaueHus Ko3dduuueHta NPO3PAYHOCTH aTMOC(epEH! =Mo-
TYT GRITH HCIOJL30BAHBEI AJSA pacyeTa CyMM pafHalluy B IIYHKTax, e Hews-
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Tabauga 5

Cpeanne MecsuHble 3HaueHHs xoaq)q)mmemos NPO3paYHoCTH armocqxepm (p1)
JUIS pasaUYHBIX CTaHHHUHA CCCP

_ Crasuuu ¢ pojlujwv vivifvirvinf x| x | xt| xu
Skyrex . . . .| 62°017 | (0,83)]0,83]0,82] 0,79] 0,771 0,75] 0,75 | 0,76/ 0,80] 0,83 | 0,80 | (0,70)
Tlapnosek . . .| 5941 | 0,85 |0,83]0.82| 0.79]0,77|0.75| 0.74 | 0,75, 0.77| 0,80 | 0,80 | 0,80
Pura . ... . .| 5657 |(0,75)]0,800,79]0,72}0,77/0,73 (0 75) 0,741 0,741(0,79)1(0,82)| (0,77)
Ceepinosck . | 56 50 | 0.772]0,82|0.80| 0,80 0,78| 0,74] 0,74 | 0,75|0,77| 0,83 | 0,83"| 0,792
Muuck . . . .| 5354 | 082 ]0.82/0,790.76] 0.750.73 0,72 0,73(0,74| 0,82 | 0.82 | (0:77)
Kyiésumes . .| 53 14 | 0,81 {0.790.78]0,77| 0.750,73] 0,72 | 0,73 0,74| 0,81 | 0,84 | 0,84
Wpkytex . . .| 5216 | 0,82 |0,830.81/0.780,76|0.74] 0,72 | 0,74| 0,78 0,80 | 0,82 | 0,82.
Boponex . . .| 51 40 | 0.81 |0.81/0.79/0,77|0,76/0,73| 0,72 | 0,73| 0,76 078 | 0,80 | 0,83
Capatos . . .| 5134 | 0,83 ]0,80/0.,79/0,76|0,74{ 0,74/ 0,71 | 0,75/ 0,76/ 0,79 | 0,82 | 0,82
Omecca . . . .| 4626 | 0.84 |0.82]0,79]0,750,730.72| 0,72 | 0,73/ 0,75 0,77 | 0,80 | 0,82
Esmatopus . .| 4512 | 0,84 |0,81/0.79]0,77|8,74] 0,73 0,72 | 0.71|0,74| 0,78 | 0,81 | 0,82
Kapagmar . . .| 4454 | 0,82 (0,79/0,80(0,75 0,73 0,72{ 0,70 | 0,70/ 0,74] 0,76 | 0,80 | 0,83
Aama-ATa . .| 4315 | 0,82 |0.80]0.78(0.72| 0.74|0;72| 0.71 | 0.70(0,72] 0,76 | 0,80 | 0,81
Baamusocrok . | 43 07 | 0,85 |0,84]081(0,74]0,70[0,70| 0,72 | 0,73/ 0,75| 0,75 | 0,78 | 0,82
T6éunuce . . .| 4143 | 0,81 {0,81{0,780,75(0,750,73( 0,73 | 0,74/ 0.75| 0,79 { 0,80 | 0,80
Tawkent . . .| 4120 | 0,83 |0,81/0.,77/0.75 0,75 0.73! 0,72 | 0,73(0.74| 0,77 | 0.80 | 0,82

BecTeH 3T0oT KOaddunmuent. Heo6xonuMo ONEeHUTE, KAKOBA e OTHOCHTENbHAS
TIOTPEIIHOCT B ONpefleJeHHH BO3MOXKHEIX CyMM Ipy HEIOCTATOUHO TOUHO BHI-
GpaHHOM K03(dulpenTe npospayHocTd. st aT0ro mo xaHHbIM Taba1. 3 Gblia
BBIYHCJICHA CPEJNHss OTHOCHTEJbHAs NMOTPELIHOCTh (B NPOMEHTAaX) B BO3IMOXK-
HBIX cymMax IpH a6coqaoTHOH omulbke B p; Ha 0.01. Pesy/brarhl npuBeeHb!
B Taba. 6 gas 6 Mecsiles roja, npHueM IS Nepuoja OKTSOpb — (eBpailb
py gb or 0.80 mo 0.85, a mns mepuopa anpeab—asrycr mpu pi or 0.70
Ho 0 .

Tabauya 6

‘OTHOCHTENbHAsl MOTPEMHOCTDh pacyeTa BOSMOXHBIX CYMM NpsMo¥i COJHEYHOH pajua-
- nuH (B nmpoueHtax) npu abcoaoTHON omHOKe onpegeeHHs Koaq)cbuu,ﬂeﬂra
Npo3PayHOCTH B 0 01

0 11 v VI il X XII
40° 26 1,8 1,7 1,8 2.3 238
50° 2.9 1.9 18 1.9 2,7 3,8
60° 3.5 2,3 19 20 3.4 38
70° 6,0 2,7 2.3 2,5 4,0 o

- MoxHo BHAETb, YTO B TeIIOe IOJAYroJHe TaKas IOrPEIIHOCTb HeBEJHKa:
s LWHPOT OT 40° go 60° — okono 2%. 3uMoM NOrpelIHOCTL SHAYUTEJIHHO
_Gosiple, HO' B 3TO BPEMs FONa W ONpeJeseHue NPHXONA Pajualdu 1O AaH-
" HBIM PErHCTpalyd IPOM3BOAUTCS C MEHbIICH TOYHOCTHIO.

B nonosiHeHde K CKa3aHHOMY CJIELyeT OTMETHTh, uTO JaHHble Tabm &
MOTyT OHITb HCNOJB3OBAHBI -IJIA [IyHKTOB, PACIOJNIOKEHHBIX H He Ha YPOBHE
mopsi. Mcrospsyss 6apomerpuueckyio (opMyJdy M 3aBUCHMOCTb aGCOMIOTHOH
Macchl arMocdeprl OT IaBJeHHsd, JEerKo NMOKa3aThb, 4TO MPH BO3PACTAHHH BHI-
corbl Hag ypoBueM Mops of O mo 400 # xosddunyenr npospauuoctd pi yBe-
JmyuBaercs Bcero Ha 0.01. ‘
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II.. ONPEJEJIEHUE II,EI/ICTBI/ITEJIbeIX CYMM niPsIMOH COJIHE'-IHOI/I
PAJARALIMU i

1. O6uine noJaoxenns

+ Jing npHOJMMKEHHBIX pacyeToB JAeHCTBUTENHHOTO IIPHXONA INPSAMOIX
COJIHEYHOH pajiHallHd HCOOJIb3YIOT DA3MHYHHE SMIIHPHUECKHE 3aBHCHMOCTH,
mosygaeMele GOJMbUIEH YaCTblo NMyTeM COHOCTaBJAeHMSA HAHAEHHOrO MO JaH-
HBEIM DEruCTPAaLUMH OTHOIMEHHA JAefiCTBHTENLHHX MeCAYHHX CYMM X BO3-

MOXCHBIM (QQ) C TAKHMH [MeTeopoIOrHUEeCKHMH 9JEMEHTaM|, KaK obIias
0

06/1a4HOCTD () M OTHOCHTENBbHAHd NPOJOJIKHTETbHOCTh COJHEYHOTO CHS-
mus (S).

C. H. Casuuoeeiv [12] mo Ha6mo,me1-mmvx B [laBroBcke GOm0 o6Ha-
pyxeHo, a -3ateM B. Y. YxpannueBum [16] Ha MaTepuase eme 5 CTaHIuiH

%
0L | AN =N
60}

501

40

30+

1 !
20 / /A 4 v ¥ vib vk X X XX

Puc, 1, €pdBHeHHE OTHOCHTEALHOTO NPUXOKA NpaAMOH conHeuHo# pajManuu

(QE) ¢ obmelt (n) u mpxHe# (/) 06AaYHOCTHI0O H OTHOCHTENLHOH TNPOIOMIKH-
TE€JbHOCTBIO codHeyHoro cusuus (S). Caparos.

CCCP nonarsepxkpeno, uro rexuorpad KemnOennd, xax NpaBwio, naer
3aBHILEHHOE IpPeJCTaBJeHHe O NPHXOJE COJHEYHOH pajHaiiu, Hao6opoT,

obmasg 06/a4HOCTh — 3aHUXKEHHOE, T, €, S > Q >1—n. 3umolt 0OBYHO

Bce 3 BeanuuHbl cOmmkaiorcsa (puc. 1 m 2),

Takoro poaa cooTHomeHHe OOGBSICHAETCA TeM, 4TO requorpad Moxer
JaBarh 3alMChb NPH JI000H MHTEHCHBHOCTH COJHEUHOH panuamnyuu, HpeBH-
waimes ero uyyscrsurenpHocTh (0.3—0.4 raajcu—? mun.~1), a obmeir
06/1a4HOCTBIO  YYHTHIBAIOTCA BCe poJa OOJAKOB, Jaxe MPONYCKAIHe
COMHEUHYIO paguanuio. COMHXKEHHe BCeX BeJHYHH 3AMOH B OCHOBHGM
06y CJIOBJIEHO yMeHbIIEHHEM IPO3PaYyHOCTH 06/1auHOrO NOKPOBA BCIEACTBHE
YMEHbIIEHHS] BHCOTH COJHI@A M /s OOJbIIHHCTBA DAHOHOB BO3PACTaHHS
ponu HExHEH o6gaunocTH. Hexoropoe 3mauenme MoXer HMeETb M TO, UTO
npy HeGOJBIIEX BHICOTAX COJMHIA M Ma/JHX H3MEHEHHSX €ero asuMyTa
cosnue OOMbIIYIO 4acTb JAHA Ocraercs B 6oJee 06/ayHBIX 4YacTIX HeOO-
cBoza. [loxpoGuuiii aHa/qu3 BCeX NPWYHMH HAOMIONAIONMIETOCS COOTHONIEHHS

mexgy S, Zj% u 1 —n nan B pa6orax Yxpauuiesa [16, 17].
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Q

[lpoBeneHHOE HAMH CONOCTaBJEHHE cpefumx MECAYHBIX BENHUHH &
1
u 1 —n (no mHabaofeHHsIM 3a TPH AHEBHBHIX CpOKa) Ha MaTepuane 15 co-

Be'rcxnx u 4 3apybexnmx craHmu#l (Xenancunku, CroxroneM, Ilorcmam.

v Humua)! nosHOCTBIO “TOATBEPAWIO YKA3aHHOE BHIIE COOTHOLIEHHE.
Toxbko B mepuo[ ¢ oKTaA6psa 1o ¢eBpassb JONyIieHHe pPaBeHCTBA %0 ul—n
JAeT CPaBHUTEJIbHO HEGOJBbIIYIO aOCOMIOTHYIO  HOTPEMIHOCTh CYMM, pPajfHa-
‘muE. B Tenjui mepuox passipuue Mexay %0 U 1—n mMoxeT OHITH OUEHH
cymecTBedHsM (puc. 1 u 2). Hampumep, B SIKyTCKe B OTHEJbHBIE MeCHd-
1 5 NOUTH BiBoe Goabie, yeMm 1 —n.

%
a0t

720

60

¥

S0t

40

30

20 1 1 1 L ’1 R 1 L 1. i ‘| 1 i
/ i m v o X X XX

Puc. 2. CpaBHEHHe OTHOCHTENbHOrO MNPHXOAR NpPAMON CONHEUHOH paiuamuu

(Q—g) ¢ obweit (n) u pmxHeH (/) 0ONAYHOCTBIO (H OTHOCHTEABHOH NPOROJI-
0 A -

WHATENbHOCTBIO CONMHeyHOro cusanuda (S). Aama-Ara.

Mexny TeM, manpumep, B padore [I. H. Bubuxkosa u H. H. Ilerpy-
Hu4yeBa «JlefoBEHIe IOMEXH HA THMAPOCTAHLUAX», BelmeAmed B 1950 r., mas
. PacyeToB IO MPOEKTHPOBAHMIO TEPMHYECKOTO H JIELOBOTO PEXHMA BOLOEMOB
.M BOAHHX IIOTOKOB pexomeHnyeTca HCIIOJb30BaHHE . COOTHOLIEHHSE

Q—l——n AsTopH ccmnamTca upu stoM Ha pabory C. M. CasuHoBa

1926 r. «Conmeunas, 3eMHas H atmocepHas pamManuA», XOTs YyXe
B 1931 r. C. Y. CaBuHOB mnpemjsoxun Jpyroif, 6osee TOUHHIH, METOL
' pacuera.

Creayer OTMETHTH HAGJOIAI0MYi0cs 0CO6eHHOCTb MAHHBIX mno Tam-
KEeHTY: C HIOHSl IO CeHTA0pb, Korja 06JauHOCTh 3AeCh O0co6enHO MaJa,
Q y1—n ouern 6/M3KH, B ABryCTe Jaxe PaBHEL. BO3MOXHO, 4TO IIpH

Qo
O4YeHb MaJIo¥ 00J/IAYHOCTH, 3aMEeTHEe CKA3LIBAaeTCd CHCTEMATHYECKasd norpeut-

HOCTb B €€ OIIeHKe: IpH 3TOM 006Jaka B OCHOBHOM paclpelelsiloTca Mo

.~V PerucTpamua NpAMOil CONHEUHOH PajMalMH 3arpaHunell NPOM3BOHIACE B OUEHb-
HeGOJBIIOM KOJMYECTBE NYHKTOB, KpOMEe TOro, JJs psja CTaHOHH, HanpuMmep YKKib
(Beabrus), B HalleM pacloOpsKeHHH He OLJIO NAHHHIX IO 06J4YHOCTH 33 TE XK€ IOAH.
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TOPH3OHTY, YTO HApsALy € MpeobJajaHHeM -pasgenbHHX (opM 06/aKoB
-CO3aeT YCJIOBHS IJIf 3aHHKeHHs 6aj1a O6JauHOCTH.

Anamus gaHHHX 1O o6me#t (n)u HuwkHed (/) 06/1aUBOCTH IO COBETCKUM
CTAHUUAM, KaK M MOXHO OBLIO OXHJATh, MOKa3ald, 4TO Haubo/blIee pa3-

JII/ILII/IE % )7 l—n HaGII0JaeTCsT Tam, rre BeJHKa CTCOEHb HOOKPBITOCTH

He6a O6JIaKaMH BepxHero -+ cpepnero spyca (n—-[). CoBepiueHHO SCHO,
"uTO BOOOmIe 00mas 06/1auHOCTb ABJAAETCA OYeHb IPy6Oi XapaKTepHCTHKOH
PafMaNMOHHOr0 KauMaTa. Boablnoe 3HaueHne uMeeT NOBTOPAEMOCTD . pas-
JMYHBIX DOJNOB M Ipajanmuit 06/JaYHOCTH BEPXHETO M CPELHEro sipycoB, Bep-
“THKA/JIbHAsl MOLIHOCTb OOJaKOB, CYTOUHHIH X0n 061auHOCTH U T. A. OJHAKO
KJIMMaTHYECKHE XApaKTePUCTHKH TAKOrO pojJa IIOKa elfe OTCYTCTBYIOT.

2. OmnpeneneHye CyMM pajHauuu no ooduiefi 06JaYHOCTH

IlpencraB/iano MHTEpEC BHIACHUTBH, HElb3f JM JJIs Pas3HBIX KJIAMAaTH-
"YeCKMX PafiOHOB TOJYYUTh SMIMPHUECKHE CBSI3H, HO3BOJSIONIME MIPOU3BO-
JMTh HOJACUET NPAMOH paiManud 0 OAHOH Jumb 00me# 06Ja4HOCTH.
Jlna awanu3a TakoH BO3MOXHOCTH CTaHUMH OBUIM CLPYHOIMPOBAHH IO
WHPOTE W YACTHYHO IO Xapakrepy oO6/jauHOCTH. Kpome TOro, OTHeNBHO
paccMaTpHBaJHCh NEPHOAH MapT—CeHTa0ph H OKTAbpr—denpann.! Takoe
‘PasgeneHde rojga OBIO CAETaHO HA OCHOBAHHMH YK€ YIOMHHABIIHXCS

‘pESyJIbTaTOB COMOCTaB/EHU TOAOBOTO XOKA 7 M 1—n mo Bcem craH-
auam. [lo xaxgo#t rpynme craHmufi OBIM HaHeceHH 3HaueHuss 1—rn
"M COOTBETCTBVIOIIKE UM Q (puc. 3—7). Has nepyoja oxTﬂ6pb—cbeBpaJIb
LIS KAXAOH TPYIIE CTEIHLII/II/I KPOME IOXHBIX, NOXYYHJCS OYeHb 'y3ku#
HHTEpBAJ 3HAYEHHUH o B 1 —n, nostomy JAHHEIE BCeX CTAHOUH 3a 3TOT

0

nepuox OOBEAWHEHH U HaHeCeHel Ha oOmmit rpaduk (puc. 3). Caexyer
‘MMETb B BUAY, YTO B 9TO BpeMs rOJa, KOTjJa CyMMH DajMallud HEBEJIUKH,
HOTPEIIHOCTL B ONpeNe/]eHHH HX Jaxe HyTeM PerucTpamdu — Han6oJbIas.

MOXHO BHIETH, UTO TOUKH HEMIOXO paClOJaramTCa BJOAbL O06Iel
KPUBO# (CHIBHOE OTKJIOHEHHEe OOGHAPY KUBAIOT JHUIUb AaHHEE Aas MpKyTcka).
D10, 04EBHIHO, OOBACHAETCS TEM, YTO IPH MaJOf BHCOTE COJHIA Jaxe
-00/1aKa BEpPXHErO M CpPeJHEero spyca MajJo MPO3PayHH MAjas COJHEUHOMH
‘paguanuu: Taxk, no gaHebiM H. H. Kaawnruna [6] nokpos Ci He mpomyckaer
IPAMYIO COJIHEYHYIO pagManuio’ npu BeicoTax CosHIAa MeHbIHX 15°
-4 -00JlaKa cpeJHero fApyca — mpu MeHbnpx, dem 30—40°, [losTomy pasau-
4gge B XapakTepe 0O0JAYHOCTH M IIMPOTE CTAHIHH B paccMaTpUBaeMOM
aHTepBase 1HPOT (Skyrck—62°, Tamxent—41°) He MoXeT IPOABHTLCS
B 9TO BpeMs roja. SaBnchOCTb IOJIy4aeTcs MNOYTH INIPAMOJHHEHHOH;
JIAIB-TIPH 06/1aYHOCTH MEeHbIneH 5 6GajaoB IOABASETCS 00Jee  3aMeTHOe
HCKpHBJEHHE. BO3MOXHO, YTO 3TO NMOJYYHM/IOCH BCAEACTBHE MaJOr0 UHC/IA
TOYEK, COOTBETCTBYIOIIMX HeOOJBIIOH O06JAYHOCTH B 3TO BpeMs TIOAa
{#ambosee roxHble cTaHnuu). Ho BO3MOXKHA M peaipHas NPUYMHA TAKOTO
HCKDUBJIEHHA: NIPH OOJBLIMX BEHICOTAX -COJIHIIA yMeHbinenue Gasmra o6aay-
HOCTH IPH ee He6O/BIIOM abCOMIOTHOM 3HAYEHHH IOJ/UKHO BHI3BATH OTHO-
-CHTE/IbHO 'MEHBIllee BO3PACTaHHE NPUXOJAA paJUALMH. '

-

1 Brauaje ¢ UEJBbI0O TAKOrO. aHAJH3A 110 BCEM CTAHIUAM ObLIH oTo6pansl Mec;mbl c
‘ONU3KMMH 3HAYEHHSIMM LOJY ACHHBIX BBICOT COJHIIA, YTO TO3BOJMJO Ob BLIIBHTH 3aBHCH-
‘MOCTb JHIIb OT o6sausoctd. OAHAKO 5Ta NONBITKA MOKasaja, 'dTO MOXKHO OrpaHWUYHTHCS
-6oqee rpyGoll IPyNNHPOBKOR.
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Hcnonp3oBanne TaKOH SMIMPHYECKOH CBA3M MeXAY ™ 1—n naer

He6oablIyio abCOMOTHYIO OMUOKY M MOXKET OnTb YyCHellHO NpHMeHeHOo
Jis DpHOJAXEHHEIX pacueToB. B tabua. 7 zaHbl CHATHE C KPHBON 3HAUCHHS

Qg (B nmpoueHTax) npu pasaMUHHX | — .
o

a,-
R | /?oo
: gt ‘
7T £
60 }
50 F A8
® g
40 o1 el
e 2+
30 b A3 w12
o Y4 v13
/ 20} ) o 14
o 6 3¥15
10 67 &16
(1-n%
1 1 1 1 1 4L 1 l;
0 0 20 30 40 50 60 70 80

~ o N
Puc. 3. CaA3b MeXAY OTHOCHTENBHLIM IPUXOLOM MPAMOI CONHEY-

o Q " -
HOM paguauuu (fQ—O) H Bu3yalbHOH scHocTho (1 — 1) B oceHHe-

suMHult nepuon (X—II).

- Axkyrck, 2~—TIlaBiosck, 3 — Pura, 4 — CeepaiaoBek, § — Mnuck, 6 — Kyh6ni-
wes, 7 — Boporew, & — Mpkyrck, 9 — CapatoB, I0 — Ogecca, II — Kapagar,
12 — Anma-Ata, 13 — T6unucu, 14 —- Taumkent, 16 — BnaguBoctok, 16 — Hunua.

Tabauya 7

OTHOCHTENbHBI NPUXOX HPAMOH COJHEYHOH pamualUu ~g—0 (B 06) B 3aBHCHMOCTH
OT ofmelt 06Aa9HOCTH (1) 3a MepHOH, OKTAGPb—(eBpain

el o v 2 s e s s | T | 8 )9
0 3| a4 | 5| 6 7
10 9 | 10 | 11 [ 13| 14| 15| 16| 18] 19| 2
20 | 22 | 23 | 24 | 25 | 27 | 28 | 29 | 30 | 31 | 32
3 | 3 | 38 | 3 |3 | 38 | 39 | w | a | a2 | 14
40 | 46 | 46 | 47 | a8 | a9 | 51 | 52 | 53 | 5¢ | 85
50 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 62 | 63 | 64
60 | 65 | 66 | 66 |67 | 68 | 69 | 70 | 70 | 7Th | 72
70 | 72 | 13 | 14 | 74| 75 | 76




s nepuojia  MapT—CeHTAOPh NPUBEAEHE pPe3yAbTaTH /A ~KaXI0h
TPYONBl CTAHUHUE B OTIEJBHOCTH, ’ ' o ,

Jlaunpie maa 0XHBX craioufi (puc. 4) npu GospImoM [AHANA30He
Habmojanmuxcsi 6aqaoB  OGIAYHOCTH JOCTATOYHO  YAOBJETBOPUTEJLHO
YKJIQJBBAIOTCA BHOJbL OOIIEH KpuBOi. MOXHO BHAETH, UTO B 5TO BpeMs
TOHA YK€ BHISIBJASIOTCH OCOGEHHOCTH O6JAaYHOTO IIOKPOBA PAa3MHUHHX
paiionos. Tak, AJIsT Anmva-ATa, re BeqMKa pPOJb OGJAYHOCTH BEPXHErO U
cpenHero sipyca (7 — [), Bce TOYUKM pacroJaraioTcs BhIIEr 06mell KPHUBOH;

¢, 5 _
100 + !
sor ’ ' v
: +
8ot
0F ’
. bor - 1
o 2
0 + 3
o4
40 + 5
v * A6 ’
30 |- 3k '
20 1 1 I 1 1 I (1724

0 20 30 40 50 60 70 80 . 90 100 - .
Puc. 4. 3aBHCHMOCTb MEXIy OTHOCHTEJBHLIM TPUXOAOM NpAMOf

CONHEUHOH pazmamuu (6) H BH3YanbHOH fcHOCTBIO (1—n) B .
0

NepuoJ, MapT—CeHTAOGp, HAA IOMHBIX CTaHUHMIL

1 — Ognecca, 2 — Kapapar, 3 — Huuua, 4 — Aawa-Ata, 5 — BaaiHMBoCTOK, 6 —
. Toéuancu, 7 — TalIKeHT.

/

rBaobGopor, ans BaaguBoctoxka ¥ TOuaucu, rie sTa pPOJb TOPa3q0 MEHb-
lle,— HHXe ee; I OCTAaJbHEIX CTAHIMA TOYKHM pacnoJjaraiotca OoJee
paBHOMepHO. lcmosnb3oBaHue 5TOH OCpPeJHCHHOH 3aBHCHMOCTH J/1s1 HPUG-
JIMKEHHBIX DacyeToB JaeT . B Inpeo6aajamonieM OOJBIIMHCTBE C/IyYaes:
OTHOCHTEJBHYIO NOTPEIHOCTb, MeHbuyro 107§, ocobenno Jjnis cTaHLHi
¢ 60JbIIMM IPUXOJAOM COJHEYHOH pajvauuH.

B rpynme samalZHeiX W CeBepo-3anainBX cTaHuuil (puc. b), rae Beau-
¥Ka poJib HUXKHe#l 00/ayHOCTH, 6OJbHIE IIOBTOPSEMOCTb NACMYpHHX JHEH
A. MEHBIIE BHICOTA ~COJHIIA, TEM XK€ 3HAYeHHAM [ -—7 COOTBETCTBYIOT

Gosee HUBKHE BEJIMUHHEL 7%, YeM JJis I0MXHHX paﬁonos,' O0COGEHHO Hpn
Goaplinx Gasmax o6JAYHOCTH (BECHOH W B HadajJe OCEHH). DTO XOpoIIO
BHIHO H3 3HAYeHui —8—0 (B mpouenTax), IOJNYYEHHHX 10 OCpPeIHEHHHIM
KDUBHIM ¥ IIPHBEAEHHHX B Tabu. 8.
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Ta6auua 3

' 0
OTHOCUTEJBLHBI NpUXol MNMpAMOA CoJHEeYHOH papnanuu 0 (B 0g) B 3aBHCUMOCTH
0
oT obmeil obaauHocTH (12) 32 NEPHON MapT—CEHTSIOPb

. ‘ 1—n (B %)

r Bl H '
PyNnnbl CTaHUui 20 1 25| 30 | 35} 40 | 45 1. 50 | 55 | 60 | 70 | 80 | 90

YOxupie cranumu , | 33 | 38 | 43 { 48 | 63 | B8 | 62 | 66 | TO | 77 | 8 | 92
BanagHhe H Ce- - ’

BEPO-3anagHbie
craHupmn . . . .| 21 27 | 35 | 42 | 48 | 54

- Tax Kak ans Muucka u lTlorczama [gaHHbie MOJMIYYeHH BCEro 3a
"2 rofa, XeJbCHHKM — 32 3 TOAa, TO MB HE DHCKyeM JeJarh Kakoe-Iu6o

COIIOCTaBJEHHe OAHOH craHuuu C APYTOH.
Caexyer Jullb OTMETUTb, 4TO ITIPH pasiau- Q/
vuu BHCOT CoJHIA (Horcnam u MuHCK Q

¢ = 52—53°, IlaBnoBck U  XEJIBCHHKH GOL
<p=60°) TOYKH © PACHONOKEHH HOBOMBHO
- 6JMH3KO JApYr K JAPYTY, UTO HOATBEPXKAAET 50 I-
OCHOBHYI0O pOJIb Xxapaxkrepa O006/43YHOCTH
JISL TEIIOTO BPEMEHH roja.

[¢)

o

[+

.1

BCJIe,D;CTBI/Ie CPaBHHTEJNbHO MaJbIX 3Ha- - 40 | o
(oY

“YeHHH Q (30—50%), nabmogaomuxca o % . o2

gr 3
B 9TOH rpylIe CTAHUUH, OPH HCHONB30BA- 3 6 A .y
HHU 34eCh A/ NPUOGTIKEHHBIX pPacyeToB - . ? .
OCDe/HeHHON KDHBOA moxyuwaerca yxe 20 =) b {1-n)%
60splnasgs OTHOCHTENbHAs IOTPEIUIHOCTD, o
Yyacro npessinaromas 107 . Puc. 5. 3aBHCHMOCTb MEMIy OTHO- -

MoxHO mnoJiaraTh, 4YTO NPH HAJIMYHH  CHTENbHBIM NPHUXOAOM IDAMOI COJ-
JIs samaja M CeBepo-3amafa O0MbWIerO  ...ou oorvawm (_) 1 Busyans-
KOJIMYECTBA [NAHHBIX, NDH OTHOCHTEABHOH = a C,?lo) s mepro
, . - bt
YCTOHYHBOCTH ~ XapaKTepa 06/1aYHOCTH B MapT—CeRTAGDS 117 SANALHEX X
BATHX pafioHaX, MOXHO OBLIO OBl HMOJYYHTH CeBepo-3anagHblX CTARIMH:
JOCTaTOYHO YJIXOBJCTBOPUTE/AbHBIE SMIINPH- 1 — Tlorcxam, 2 — Muuck, 3 — IlaBadBck,
YeCKHe CBS3M. # — Xeavciut.

CpaBHeHHe 3HAUEHHH g 38 MapT—CeHTA6pb C OCeHHe-3HMHHUMH IOKa-
0 N

:3bIBA€T, YTO IJsi IOKHHX CTAHUKH @OPH OAHMHAKOBHIX 3HAYEHHAX OOIIeH
«00/1aYHOCTH B TEMIOe BpEMA TOA3, MOLYYAIOTCA 0oJjiee BHCOKME 3HaueHus

(? , 94eM 3HMOH, OCOBEHHO,. npu Gospluux ee. 6aaaax. D10 OOBACHAETCH

“TeM, UTO MAPALJIEJbHO C YBeJMYEHHEM BHICOTH COJHUA 34€Ch DE3KO
"yMeHbIUdeTCs pOJb OGNAaKOB HHUKHEro spyca (3a HCKIIOUYEHHEM MYCCOHHBIX
-o6nacreit). JlJs Ipynnsl 3anafHEX, CeBEpPO-3aNaJHBIX CTAaHUUH pas3janyHe

" MEXIY SHMHHMH H JETHHMH 3HAUYEHHUAMH %, COOTBETCTBYIOIIUMHE OJHHA-

KOBOH -00mmell 00/1ayHOCTH, — HEBEJIHKO.
Tpertes rpymnmna — KOHTHHeHTaAbHBE cTaHmuu (puc. 6,a,6), pacmoJjo-
2KeHHHE OYeHb OJNHM3KO N0 IUMPOTE, BCJAEACTBHE MEHBbIIEH YCTOAYHBOCTH
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A

xapaxTepa 00/JIAYHOCTH JaeT ropasno Gouabuuii pas6poc TOoYex, dem npe
Apiaymne. TIpy He6oAbLUIOM HHTEpBaJe HAGMIONAIOUIMXCA B 9TO BpeMs
3HaUeHn# OO6JAYHOCTH 31eCh 3aTPYJHHTEJIBHO NPOBECTH rpaduueckoe

ocpeguenne. OCO6EHHO NOBHINIECHHBIE 3HAUEHHT - MOJIY4aloTCs A
0

Cubupu, rge Go/blie BCErO CTelleHb NOKPHTOCTH HeGa OGIaKaMK BepxHe-
ro -+ cpegHero spyca,
Bce npuBeneHHble JaHHBIE OTYETIMBO I[OKA3HIBAIOT, YTO B HEPHOL

MapT—CeHTAOPb B 3aBHCHMOCTH % or 1 —n raaBHYIO pOJb HrpaeT Xa-
0

pakrep 00saYHOCTH. JIUUIb 171 I0KHBIX CTAaHIMH, a TAKXe xi1sa paloxHoB
CO 3HAYHTE/JIBHOH HMXKHEH o06JauHGCTBIO, MOTYT OHTBH NMOJAYYEHB LOCTA-

TOYH O YJOBJETBODUTENLHEIE SMIIMPUUECKHE CBsI3H.

% % % 7
J 0 QO
ot o 4.0 of O -
AA - L .
B v 50 - “l %)A o 50 —
w0 Y % A
s A~‘ . q - H0F - AA‘A
105 . 02
30 : A3 oF A i
i
20 1 A [ i 6;’9% 20 1 -1 (1-1—1,)%
0 20 30 40 50 60 10 20 30 40

" Puc. 6. 3aBUCHUMOCTb MEXKAY OTHOCHTENbHBIM INPUXOHOM HPAMON

conHeyHON pasuauuu (60) K BH3YaAbHOU SCHOCTHIO (’1—'n) it

KOHTHHEHTANbHBIX CTaHI HH:

1 — Caparos, 2 — Kynﬁbuuea 8 — Bopouex, 4 — Hpkyrck, 5 — SlkyTex,
— CBepaoBCK.

3. Onpejenenne CyMM paJHailuH 10 OT Hoche.nbﬂoﬁ npononmmenbﬂomu
COJHEYHOTO CHSHUS

Beumy Toro, uro AaHHEIX 3amuced reJmorpa@a AMeeTCcss OYeHb Ma.Jio,
comocrapienne 5 C OTHOCHUTENBHOH IPOJONKHUTEILHOCTLIO COJHEYHOTO
) ,

CHSIHHA NPHUIIIOCH OTPAHHUHThL HeOOJBIIMM KOJMYECTBOM NYHKTOB. Heab3s
OBLIO MCIOJIB30BaTh W MaTepuaJabl 3apyOeXHBIX CTaHmui, kpome Huuis.
Jlesio B TOM, 4TO OTHOCHTE/IbHAS MPOMOIKUTEJIBHOCTH COMHEYHOTO CHAHUS
onpefe/sieTcs 3arpaHuIed, Kak OTHOIIEHHE HeHCTBHTEJBHBIX CYMM YacoB
COJIHEYHOTO CHfIHUS K aCTPOHOMHYECKM BO3MOXHHIM (OT Bocxoga HO 3a-
xona cosanna), B 1o BpeMsl xak B CCCP -yuHTHBAIOT IONPAaBKH HAa 3aKpbl-
TOCTBb TOPH30HTA W UYBCTBHUTEAbHOCUTH JTAHHOTO .reauorpada, BBOLS HX
B aCTPOHOMMYECKH BO3MOXHHIC CYMMEHL. K COXaJeHHIO, O HecpaBHHUMOGTH
MaTepPHAIOB COBETCKHX H 3apyO€MKHBIX CTAHLME IO OTHOCHTENbHOH mPO-
JO/KUTENIbHOCTH COJHEYHOTO CHSHHMA YacTO 3a0bIBAIOT KaK NPH npOBepK_e
MEeTOJOB TpPUO/IMKEHHBIX pacquOB TaK ¥ IIPH ‘HX HCHOJb30BaHHH.

Jas ananusa cBsisH @Q— uS B HalIE€M PaCNOPSKEHMH OBLIH HepBUI-

| HHe JaHHEHE A Purd (1948—1950 IT.), Amvla Ara (19471950 rr.) u
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C

T6uncu (1939—1945 rr.). Kpome TOro, MOXHO OBIJIO HCIOJIB30BATH YXKe
ony0JUKOBaHHEIE MaTepHaab: YKpauuunesa [16] mis 6 coseTckux craHuui,
Topuunckoro [20, 21] mis Hunnm ! u ‘aBTOpa JMaHHO# paboTH [3] masw
Caparoza.

AHaJH3 BCEX STHX MaTepHaJIOB NOATBEPXKast PaHee yKa3aHHOe II0JIO- .

HEHHE O TOM, 4TO S>—9—, NOKA3aJ, YTO HA IOXHBIX cTaBuuaX — Touancw,.
TalKeHTe I OCOBEHHO AJma-ATa (puc. 2) u Hmme Jaxe B TEHJIBII/I_

HEePHON 9TH BEJHYHHH JIOBONBHO OJHM3KH. 3amena 31eCh - HA S B 3710
A {]

BpeMA rofa B peolaaraiouem GOBIIMHCTBE MECAUEB JAaeT MpEeBHIIeHHE
CyMM paguanud Menee, yeMm Ha 10%. HaoGoport, B fxyrcke, Ilapsmoscke,.

Pure u Caparose (puc. 1) pasnuune Me}K,u;y o B S B mepuox mapr—

CeHTA0pb OYeHDb BEJHKO, HO GO/ibmIefl 4acTbIO MEHbLIE, YeM MEexXAY —QQ—
0

ul—n.
B. H. Ykpaunues [17] HCHOJIb3Y 5 Pe3yabTaTH Ha6mo;LeHnH B 7 OYHK-
tax (Tamkente, Peonocuu, Esnaropum, llerposcko-Pasymosckom, [laB-
JoBCKe, Jlermarpaze n SIKyTcke), mOJyuuJ, KaK OH YyKasblBaeT, AJAA BCEX:

_CTaHIMH JOBOJBLHO OJU3KHE COOTHOUIEHUS MEX1y CYTOYHBIMH - S. Ha:
OCHOBAHHH OCPENHEHHHX BEIWYHH HM COCTaBleHa Tabiupa, B KOTOPOH
'anBeﬂgﬂm-sﬂaquHﬁ Qp COOTBETCTBYIOWHE PASMHIHEIM S (uepes 0.1}
U KaxJa0To Mecsna.

Ha puc. 7,a uxuas xpusas u3oGpakaeT 3aBHCHMOCTD 8—0 or S, no-

JYYEHHYI0 YKPaWHLIEBHIM MJIA JeTa, CPeIHAs — LI HOAOpA u  SAHBapsa H
BepxHsg — g8 nexabpda. CrelyeT  OTMETHTb, YTO JAAA  OGOJBIIMHCTBA
MecsIeB rofa MMeeT MeCTO 3aBHCHMOCTb, H300pax€HHAs HUKHEH KPHBOH.
Peskoe Bo3pacraHue OTHOCHTENBHOTO NPHXOAA COJHEUHOH pajgualnuH, CO-
OTBETCTBYIOLIETO OJNHMM M TeM Xe 3HayeHusMm S, IpH Nepexoie K 3uMe
00BACHACTCS OTPAHMICHHONH YYBCTBHTENBHOCTHIO resuorpada NpH  MaJbX
Bacotax CosHua. .

Tlockortbky He MOKeT OHTb NPHHUMIHAJBHOIO pas/JIHYHA  MEMAY

CBA3BIO -g u S, NONYYEeHHOH B cpelHem AJAsl KamJAOro Meciuma OO CyTrod-
0 . ’

HBIM BEJMYHHAM, ¥ TAKOH Ke 3aBHCHMOCTBIO MEXIY CPENHHMH MeCHYHBIMHA
3HaueHusaMy,? Tabauua YxpanHuesa Moraa OB HPDUMEHATbCA sl pacyeTa.
MECSUHBIX CYMM NpAMOH Cco/JHEUHOH pajuaund. IlosToMy NpPEACTaBaAIO
HHTEpeC NPOBEPHTH ee Ha JOMOJHUTENBHOM MaTepHane Hal/MIOLeHHH.

K coxanenuio, uMeBIINEcs B HAlleM PacHOPsKEHHH renuorpaduuecxue
JaHHEEe HE JaJH BO3MOMXHOCTH IPOJCJATH 5TO MO CYTOYHHIM BeJHUHHAM
M Jaxe 10 MECAYHBIM 3a OT/eJbHBIE FOAH, YTO HO3BOJIHAO OBl TOJIYYHTH-
3aBHCHMOCTB JIJIsi KA¥AOTO MeCsila B OTASIBHOCTH. [1pHIILIOCH OrpaHUTHTD-
CSl MCIOJIB30BAHHEM CPENHHUX MECAYHHIX BeJHuMH. Tak Kax Ha BCeX B3ATHX
HaMM CTaHUUAX (KpoMe. SIKyTCcKa) HAGIIOLAETCS CHOPMAJIBHEIN» TOXOBOH
XOJ O6JA9HOCTH ¥ 3MMHME TOYKM COOTBETCTBYIOT Ma/uM 3HAYEHHAM S

- -

1 3nauenus S nodyuennt [opuunckuM no merony, npuastomy B CCCP.

2 Takoe pasJHuHe MOXKET GBIThb NPH IOJNYYEHHH CBASH MEXAY CyMMaMu DajHalyH M.
CyMMaMH YacOB COJHEYHOTO CHSHHs, TaK KaK BCIENCTBHE H3MEHEHHSI BHICOTH COJHUA.
CIHOMY M TOMY JKe KOJKLUYECTBY UacoB COJHEUHOTO CHAWHA B Hauaje M B KOHUE Meciua
COOTBETCTBYIOT PasHHe CyMMH palHalliH. )
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Puc. 7. 3aBHCUMOCTb MEXAY OTHOCHTEJbHHIM NPHXOLOM HPAMOH COJHEUHOH pajpuauuy (Q‘o) H OTHOCHUTENBHOH HPOLQOKHTEABHOCTHIO COJ-

HeuHoro cusHua (S).

1— Tk, 2 — TlaBnoBek, 3 — TOuancd, 4'— Tamkewt,. 5 — Pura, 6 — Capatos, 7 — Anma-Ata, 8 — Ykkab, 9 — Hunua, 10 — fdxytek, 17 — J1 _
ey . 5 13 — TleTpoecko-Pasymosekoe, [4 — T6uaucu, 15 — Tauikesr. ¥ eunprpan, 12 — Iaenoscx,



Q , a aetoM S HQ% BO3DACTAIOT, TO Jaxe NOPH TAKOM IpyboM Merone

IPOBEPKH MOXKHO CHeJaTh JOCTAaTOYHO OMpeJeNeHHbIE BEIBOAHL.
Ha Towm ke puc., 7,6 HaHECEHH CpelHHe 3HAUEHHA S H COOTBETCTByIO-

1He UM BEJIWYHHE —Q— 3a KaxJIpli Mecam mJs PI/IFI/I CapaTOBa ‘Anma-

-Arta, Humus u yKKJIH (Besbrus). Kpome Toro, 3gech e HaHECEHH B3f-
THE H3 CTaTbH YKpauHueBa ([16], Ta6x. 7) ananoruyHble JNAHHBIE )5
T6unucu, TamxeHnra, SIkyTcka u IlaBioBcka, npnqu JJIs1 IePBHIX 3 MyHK-

TOB BEJII/I'II/IHBIS OHJIM TEepPEeCYHTAHH [0 LPYTHM, MEHBHIMM, 3HAYEHHSIM

Qy, HOJTyUYEeHHHM aBTOPOM LAHHOH PaGOTH. MOXHO BHAETH, UTO GOJBUIMH-
CTBO TOYEK PaCHONOXHUINCH BHIIE Naxe AeKa0pbCKOH KPHBOH; CjeLoBa-

TeNBbHO, Ta6/inNa YKpaWHIEBA JaeT CHIbHO 3aHHKEHHHE. g B6susn jaer-

0
Hell KpUBOH DPAaclMOJOXHINCh JUIIb JaHHHE mo Capatory u Pure, nmpuuem
A 9THX IABYX MYHKTOB HAOJIIOAAETCS HAHGOJBIIME pasépoc TOYEK.
© asa KOHTPQJS NOJIy4eHHOTO BBIBOLA Ha pHC. 7,0 HAHECEHH, B3fATHE"
HerrocpeACTBeHHO U3 pa60Tbl praI/IHHEBa [16], anauenus S u %— mo me”
. 0 .
0 .

CTH CTaHLHUAM. CyTqume BEIMYRHE S U Q, 0O TmATH U3 HHX (xpome
0

TOuuCH) NOCAYXHAH YKPAHHIEBY MCXOAHEHM MATEpPHAAOM IJAs IIOJAYUYEHHST

~ero Tabaunel. Kak BHIHO M3 pHCYHKa, H B 3TOM CJIyyae IOJYdYalOTCA Te
Xe pe3yJbTATh: TOUKHM PACHOJAraiTcs 3HAYATENBHO BHIUE COOTBETCTBYIO-
mKX KPHBHIX. [Ipu aTOM caexyer yuectb, 4TO. /s GOJIBIIHHCTBA NYHKTOB,

ocobenno TOuaucu u TamkeHTa, HAHECCHHBIE HAa puc. 7,0 3HAYEHHUA

' OQ Ha caMoM ,lleJIe eme sanmKeHs, (Q, oOmpeneaeHHbe YKPaUHLEBHIM,

3aBHIIIEHH). ~Taxum o6pasom, Tabauiy praHHIleBa HeJb3s PEKOMEeHJIO-
BAaTh /51 HCIOJb3OBAHHS,

¥ Habaogaomuiica Ha pHC. 7 LOBOJBHO 6OJIbU.IOH pasépoc TOueK, He
MEeHbINKH, YeM NpPH MPHMEHEHHH JAHEEIX 0O OGJNAYHOCTH, HE IIO3BOMISET

NONYYHUTE AOCTATOUHO XOPOMIYIO CBA3b MEeXAY 8 u S. Kak BHZHO, oCO-

GemHoCcTH OOJAYHOTO TIOKPOBA PA3IUYHHX PaiioHOB, HHIKBHIYaJbHEIE
CBOHCTBA resuorpada W yXoX 3a HUM- HIPAIOT GOJBIIYIO POJb.

Hukone [19] mo maHHBIM perucTpauuy IpaMod COJHEUHOH paguHailuu
u sanuced rexuorpadga Kemnbeans B Yrxae ans Heéonbmoro HHTepBaJIa-
3HaUEHHH S MpeNIOKMI q)opmy.ay ' : ,

Q _Sn rre n—=140,88.

13 mosrydeHHHX paHee pe3yJbTaTOB COBEPIIEHHO ACHO, UTO IPHMEHe-
HUE TaKOi I'POMO3IKOH M YCJOXKHEHHOH 3aBHCHMOCTH HE€ HMeeT HHKaKOTO
OCHOBaHHA H INPAKTHYECKOro cwmbicia. Hanecenwole Ha puc. 7 cpenue

3HAaYEHHS Q% u'S 11 YKKAA KOCTATOYHO yOeNuTeNbHO NOATBEPKAAIOT 3TO.

- - 4. llposepka merona C. . CaBunoBa

Haubosiee M3BECTHHIM H NDOBEPEHHHIM METOAOM JIJs pacyera CyMM
NPAMOM COJTHEUHO#H pagmauum siBaserca meTox C. M. Casfinosa.

C. ‘H. Capunos eme B 1931 r. [12], conocrapass 3nayeHus %, S u
1—n (no mabmogenusam B 7, 13 u 21 9ac), oéaapymmx 910 —QQ—O OUeHb

7 3ax. N 788. 97



i S4+1—n - :
0iu3Ko K ————. bBausocth 9THX  Beqmuyun OwJa MOATBEPXKACHE
B. H. ¥xpaunnnessm [16], Kpome [laBaoBcka, eme pas 5 nyaxros CCCP,
U Takxe aBTopoM [3] maHHOH paboThl aJsi CapaTOBa (puc. 2).

OrpanyueHHOE KOJHMYECTBO reqHorpadHyecKHX. JAHHHX He IIO3BOJHJIO-
NPOBECTH IIHPOKYIO JONMOJHHTENBHYIO NPOBEPKY 3TOro- Meroja. [lo
UMEeBIINMCS B HAIIEM PAaCHOpsIXKEHHH MaTepHalaM ee MGXHo OHJIO che-
JaTh JUIb g Puru, Auama-Ata, Hunuw, a Taxxe T6uamcu 3a 60.11ee'
NO3JHUIH, UeM ¥y YKpauHueBa nepuon HabjatomeHnil. _

Pacuersl MPOBOJAU/IHCH 33 OTAEJbHHE MECSIE, HO M COKDPALIEHHS:
B 1a6J. 9 nmpuBeEHH JHIIb - CE30HHHE M TOJOBHE CYMMH paJHaliui.
Jas nmonyuenust Gosee O6IIMX BHBOZOB B Hadase TaGJaHIb NOMEMIEHBE
Janaele o CapatoBy H, xpoMme Toro, no fxyrcky, IlaBmoBcky, TO6uaucu
n Tamxenty. Ilpu pacuere cymMM B IOCJAEIHHX YETHIpEX NYHKTaX HCHOJIb-
30BaHH 3HayesHa S M 1 —n, omybiukoBaHHble YKpauuueBnM [16], HO

‘BO3MOXHHEE CyMMHl (Kpome IlaBJOBCKAa) B3ATH He MO0 YKpaWHUEBY, a IO-

gydennme Hamu (taba. 1). Tlockospky B paGoTe YxpauHumesa He IPHBO-
Ia1Csl HaG/MIOZEHHHE CYMME], MB MX-HAIlVIH NYTeM YMHOXEHHS 3HaYeHHi

—g—, IPUBEJEHHHX B €ro craThe, Ha Q,, BHUHC/JCHHHE HM XKe,
) Tabauya 9

CyMMBL npsmoﬁ conﬂeqﬂoﬂ pagHanHu (8 tctcan/cm_Q) N0 NaHHBIM PEFHCTPALMH I

Bbl‘-lPlC.l'leHHble no MeTony CaBHHOBa

Cranuun Cranuuu

HI—IixX
lonosas
X—II
Tonosas

dxyT Habx. 52,3 3,51 55,8 CapartoB Hab1. 53,6 7,4 1 61,0
yrex Boinen | 49.2 | 3.3 | 525 || 1932—1935 | Buumcn. | 531 | 7.5 | 60.6
20
2,0

Habn. | 38,4 40,4 | Hunua Ha6u. 83,2 | 21,9 | 105,1
BHunca. | 38,5 40,5 || 1931—1933 | Boiumcn. | 78,4 | 20,8 | 992

Ha6a. | 63,8 | 146 | 784 | Aama-Ara Habu. 64,31 17,0 | 81,3
Boiunca. | 56,8 | 14,2 | 71,0 || 1947—1949 | Bbiumen. | 57,1 | 16,7 | 73,8

T | ma6n. | 84,4 | 17,8 |1022 || Touanen nabn. | 60,4 | 125 | 729
AWKEHT | poypen. | 81,3 | 17,8 | 99,1 || 1939—1945 | meiumca. | 53,6 | 12,4 | 66,0

Pura’ naéa. .| 40,8 3,11 439
1948—1950 | Buynca. | 43,2 3,2 | 464

IaBaosCk

Tounucn

MoxHO BHAETb, YTO, KaK NPaBWIO, -MeToj (CaBUHOBA HAET 3aHHKEH-
Hble CYMMHl pajgHalii. JTO OOBICHAETCA TeM, 9TO OOBIYHO 60 6auxe X S,
. 0

yeéM ¥ 1—n. Jlpmp 118 PUrd DoJydarTCA 3aBHINEHHHEE CYMMEL

B 60/JbIIMHCTBE NMYHKTOB OTHOCHTEIbHAA IOrPEIIHOCTh BHYHC/IEHHBIX.
MeCSYHBX CYMM MeHbIIe 10%, ocobenno mara ona B [laBioBcke u Capa-
toBe. Jlumb B Asama-Ata BecHo#, a B T6uaucu u Jerom (3a o6a mepuoja:
HaO/II0Ee ) BCTPEUYAIOTCa 60/BIIIHE omubru — 10 20%. Ilocaennee, oue-
BHAHO, BHI3BBAHO T€M, YTO 3JeChb B 3TO BpeMd HAO/IOAAITCA HAubOJAbIIKE
pasHOCTH MexAay ofmell u HHXHeH 00JayHOCTBIO;, a CJIELOBaTe/]bHO,,

W MeXLY 5 H T—n (puc. 2)
3a WCKJUEHHMEM YKAa3aHHHX 2 HYHKTOB, OTHOCHTE/IbHAS norpemnocm,
Merofia CaBuHOBA 32 MEPHOJ MapT—CEHTAOPh B ueJIOM menpuie 10%.
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B nepuon oxra6pb—deppanb, korma S u 1 — n c6amxanTcs, OMHGKY
6OoJbIIEH YACThi0 3HAUUTEJIBHO YMEHBLIAIOTCA M yXKe HHrge He NIPeBH -
maoT 10%. TlorpemHocTth TOZOBEIX CyMM HHUTAE He gocruraer 10%,
a B 4 cayuasfx He npeBHIuaer 5% .

K coxamenuio, mupoxoe npumeHenue wméroja C. M. CapunOBa 3a-
TPYJAHEHO, BCJEJCTBHE OIPAHHYEHHOIO KOJHYECTBA TIeJHOrpaduuecKux
JaHHHIX, : :

5. OnpepeneHne CyMM paiuauuy mo oGumelt ¥ HmKHed 06AaYHOCTH

Hau6osee mOCTYNHBIMH, €CTECTBEHHO, SABJSIOTCS METOJIH, ONHPAIo-
muecs Ha OOnYHHIE CTagnuoHHbie HaOmojenus Haj oOnauHocTbio. PaHee-
OBLIO IIOKAa3aHO, YTO NPHMEHEHHE OJHOH Juuib O0IIeH 06/a4yHOCTH 3a Ie-
puon II—IX me Moxer of6ecmeduTh BO BCeX KJHMATHUECKHX paHoHax
JOCTAaTOYHYIO TOYHOCTbL pacuera. IlosTomy mpezcraB/iser O60JbIIOH Npak-
THyeckuit uHTepec Meton C. H. CuBkosa, HCIIO/IB3YIOMKA HaGIOCHHS
no o6meft (n) u HuxHeH (I) 00/1a9HOCTH, H3/IO0KEHHE B 1949 r. B pabore
H. M. Konsuiosa (7).

OueBupgro, uto 1 —1> % >1—n. B nepBoM npub/JuKeHHH aBTOP
0 .
JIONYCKALT, 4TO {8—0 = 1—”—'2"—1 Or0 CcHpaBe;JHBO IIpH NP EANONOKEHHH,

4TO 06/aKa CPeJHEr0 -~ BEDXHEro spyca B CPEAHEM IpOmyckaoT 50%
IpAMOH COJHEYHOH pajualud, U KPOMe TOro, 4r0 006/aKa pPAaBHOMEPHO
pacupejensioTes 10 HEGOCBOLY.

Ilocnensnee 06HUHO AOITYCKACTCsA NPH JIOOHX amnnpnqecxnx tdopmy-
Jax JJs pacueTa CPeJHHX MHOTOJIETHHX CyMM KaK COJHEYHOH, TaK H
aTMOC(hepHOl pamuanuH.

IpoBepKa 8TOr0 COOTHOIIEHHS, TPOBEAEHHAS H ‘M. Konuli0BHM Ha

marepuane HabmogeHu#i B. Kapamare -3a 1934 — 1937 rr. mo OTAENbHHM ,
rojam, IOKasaja XOpOIIYI0 TOYHOCTb METOJA IJIs1 BECHH, JIeTa H OCEHH.
3UMOJ OTHOCHTEJbHAA NOTPEIUHOCTh BHUHCJIEHHHX MECAYHHX CYMM IIOJY-
yajack 6oabiioi, HO J/Is TOLOBOH CYMMEl LEJHKOM OHa He IIPEeBH-
mana 4%.
- .. H. M. Konnu1oB nposes taxxe cpaBHenne MerogoB C. M. CasuxoBa
-u C. M. CuBKOBa 10 CpeAHHM NATWIETHAM JaHHHM perucrpauxu B [las-
JoBcke (1928—1932 rr.) u mpumesn K BHBOAY, u4TO 3xech Merox Cus-
KOBa JaeT BO BCe MeCANnbl 3aBHIIIEHHHE BeJHYMHH, omu6Ka 3a Toj
cocrasasier 8% — Goapine, yem mo merony CasuHOBa. Konmaos npeaaa-
TaeT KOPPEKTHPOBATH METON CuBKOBa NyTeM BBRIEHHS IONPABKH, T. €.
CUNTATB, UTO 5 = 1— n_;l — K. Ilns TlaBIoBCcKa OH MOJAYYMJ 3HaUeHHE
K= 3 (ecim K BHpaxaTh B IPOLEHTAX).

BBuay npoCcTOTH H NpPaKTHYECKOH LEHHOCTH METONd, NPeI0XEHHOro
C. Y. CuBxoBbIM, HamMu OHJa IPOBEJEHAa €ro IpOBepKka Ha MaTepHaze
Hab/i0feHuH 15 COBETCKHX CTaHIMH, pACIOJIOKEHHHX B PasIMYHEIX KJH-
MAaTHYECKHX YCJIOBUAX, B TOM uHcte aas Ilasnoecka u Kapagmara, HO 32
66abmut mepuon Habmoxenni. F3-3a OTCYTCTBHA HAGMIONEHHA M0 HUKHEH
06/1auHOCTH JAaHHEIE 3apy6e>xﬂb1x CTaHIUHA He b3 OBLIO HCIOAB30BATh.

K coxanennio, BeAeACTBHE OTCYTCTBHA /A HEKOTODHX CTAHLHHA 3a
OTAeJbHEE rogs Tabuann TM-1 IpHXOZMJIOCH NPOBEPSATH METOA IO 6oJjee
KOPOTKOMY PAAY HaG/IIOLeHAH, YeM 03BOJI/IH AKTHHOMETPHYECKHE JaHHKE.
' JIJIs1 HEKOTOPHX NYHKTOB II€PHOJ perHCTpalHM pajHanuu Maja (HampH-
Mep, Munck, Boponex, Pura), orcioza W HEOAHHaKOBas HAJEXHOCTb BH-
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BOJOB JJIsi pa3aHYHbIX cTaHnui.! Tem He MeHee B OOWeM MNOJYYHIHCH

JOCTATOYHO COIVIACOBAHHBIE 'BHIBOJHL. Pe3yJbTaThH pacyeTOB IIPHBEAEHE

B Tabn. 10.
Tabauya 10

. Cymmbr npsamoft conHeuHolt paamannu (B RKaJL/L‘M_2) no JadHbIM pemc'rpalma H

BBLIYHCJACHHBIC Pa3JdHYHLIMH MeToAaMH

& v §
CTaHUMA H TONB a = g Cranuun ¥ Toam s = =3
Ha6JI0NeHUI A N = HabuloneHni A [ 2
= > [t = o &
AkyTek 1| 4421 29 { 471 1161,7| 67| 684
1940 1942 { 2| 4621 37 | 49,9 10. Oxecca 2 | 649 88| 737
19441946, 1948 3| 440 | 29 | 46,9 1937—1940 2 ggé 70 | 70,1
1| 407 22 | 42,9 '
2191;3”1%2%“ { 2| 450 | 27 | 477 1] 661 105 766
- 3] 4231 22 | 445 1L Kapaﬂar 2 | 67,81 109 787
1| 108 31| 439 1934—1940 31666 91| 757
3. Pura { ol aas il | 2 4 | 667
1948—1950 e ' , '
3| 402 | 2.8 | 43,0 1 6?)4 16.2 gg,g
" i 12. Anma-Ara 2 65,8 { 189 -
4. CBepnnioBCK [ 1| 39,1 3,8 | 42,9 ’ !
RRATYT) { ol aia | B5 | ey 194 1946—1049 { 3 gclt,g 153 | 79.3
1946, 1948, 1950 3| 370| 39 | 41,8 e
114161 3,2 44,8 |113. Bnaausocrox ) 40,7 1 2224 62.9
5. MuHcK - 21 41,51 24,6 | 66,1
1936, 1937 2| 4431 38 ) 481 ) 19431945, 3| 374 224 | 59,8 -
31415 35 | 450 1949 a3 | 927 ’ '
)
6. KyhGeumes 118000 8l gt 1| 604 125 | 72,9
1943—1948 3| 48’8 5’3 54’1 14, T6unncu 2 | 5961 14,91 74,6
/ '5 0’3 1939—1945 3 5; é 12,2 | 69,3
1| 518 8 6 1| 6
7. Mpryrex 2| 540 | 1255 | 665
194171949 { 3| 515! 99 | 614 15 Tamwesr 11| 839! 16,7 |100,6
: 2 | 888 | 20,7 [109,5
1937, 1938, 1940
1! 462 50 | 512 3| 881 157 |10338
8. Boponex { 5| 501 | &1 | 23| 1943—1946 3| 837
1935—1937 : ) g '
3| 474 48 | 522 : :
1] 528 75 | 60,3
Doy 2paTOD { 2| 530 88 | 618
3| 509 | 7.7 | 586

CONOCTAB/IEHHe BHIUCACHHHX IO Metony CuBKoOBa (2-ad CTPOKa) CyMM
npSAMOK COJAHEYHOH pamuanuu ¢ HaO/MoxeHHBIMH (1-as ¢TpOka) MOKa3HBaeT,
yro meTox CHBKOBAa maeT, Kak NpPAaBHIO, 3aBLINICHHEIE 3HAUEHHH. JTnmms
B JIeTHHE MeCAUsl HA HEKOTOPHX CTAHUMAX BBIUHC/IEHHHIE CYMMBI HHXeE,
YyeM H3MepeHHBIe. ‘

HanGoubimass OTHOCHTENbHAs, a B psAle CIy4aeB W aGCOJIIOTHAsE IO-
TPEUIHOCTh BHYHMC/JIEHHHX CYMM, B IPOTHBONOJIOXHOCTb MeToxZy CaBHHOBA,
Habmonaercs 3a OKTA6pb—deBpasb. 3a BeCh STOT IEPUOJ, B LEIOM omubxa
pacueta B GOMbIIMHCTBE caydaeB okojo 20% wu seime. [lpaspa, aas ce-
BEDHHX NYHKTOB Takas GOJblIAasg OTHOCUTe/JbHas OIu6GKa YacTHYHO 06y-
CJIOBNIEHA H MAajAblM NPHXOAOM pajHaumd B 9To BpeMs. OcoGeHHO BesuKa
IOrPEMIHOCT B padioHax, IJe 3HAYHTENBHA pOJb 00JaKOB CpeaHero -+

1 Jlo Ky#i6sunesy, rae He IPOH3BOZHJACH OTJENBHO DErHCTPawus NpPSIMOH pajgnanuy,
CYMMEL' €¢ IOJY4eHBl KaK pasHOCTb MeXJY CYMMApHOR U pacCesHHON, UYTO CO3/1aeT yKe
MEHBINYI0O TOYHOCTE.,
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BepxHero spycoB. Jlaxe HCOOJAb30BaHHE MPOCTEHINETO COOTHOUIEHUS
Q= Qo (1 —n) maer g1s 3TOrO mEpPHOJIA pESYJIbTaTbI 3HAYHTENBHO Jyyllue,
yem Meton CuBkoBa (puc. 1 u 2).

OTHOCHTE/IbHASA -OMIMOKA 32 HEPUO, MapT—CEHTﬂﬁpb ropasao MeHbLIE;
HECMOTPS HA TO; YTO B OTAEJbHHE MeCss OHa HHOrjAa mpesnimaer 10727,
3a BeCh NEPHOJ B IeJOM B mpeobaagawmuiem uncae craupu#i (11 us 15) -
ona He OoJsee 5. ‘

. Crnepyer orMmeTuTh, YTO Maj#si 34 BeCb MEPHOJ . MOTPEMIHOCTD
pacuera ajas Capartosa u Kyi#i6Huiera OGBSCHAETCS HalMuueM B OTAedb
Hble MeCALEBl OTKJAOHEHHH ¢ TIPOTHBONOJOXHBIMH 3HaKaMu. To XKe OTHO-
CHTCA H K BJIa,ﬂ;I/IBOCTOKy, rie B Mapre, amnpenae u ocobenHO B HIoHE,

Q

o OTHOCHTE/bHAsA OlInbKa

Korna HabaopmaeTcss MHHHMAaJbHOE 3HAuYeHHe

BeJUK4, a 3@ Bech NEpPHOJ B IEeJIOM—MaJja. '

Han6onbimee  qncio Mecales ¢ OMHOKOH, He npepwmaiomed 10%,.
Hab/107aeTcd B paloHax € GOJBIIMM OTHOCUTEJIBHEIM IPHXOAOM COJHEUHOH
paguanun (Tawkente, Aama-Ara, T6uancu, Kapamare, Ogecce, ,CapaTose,
Kyi6rimeBe), a Takxke B TakHX NyHKTIaX, Kak SIkytck u Hpxyrck, rie
BeJUKa poJb 06/IAKOB CpenHero -+ Bepxuero sipyca. Comocras/ienne Tabi.
9 n 10 .moKasniBaer, 4TO B XOM0AHOe BpeMs roja meroj CaBuHOBa jaeT
ropasfo MeHpmyio omubKy, wem Meron Cupxosa. [ljis meproja Mapr—
CeHTAODb pesy bTaThl MOJNYdYaloTCsl pasiuunble. Tak, B Aima-Arta m T6n-
aucu MeTol, CHBKOBA JaeT 3HAYHTEJbHO MEHBIIYIO NOrPeIIHocTh, yeM Ca-
BHHOBA; B Pure u SIKyTCKe 5TO mpeuMmymecTBo MeTofa CHBKOBA BHIPAXKEHO
cnabee. Jlna CapatoBa o6a MeToja IOYTH paBHOUEHHH, HO MeToj CaBu-
HOBa JAeT JJs OTAEJbHHIX MecfilleB HECKOJBKO MEHbINYIO OILHOKY. SIBHOE
npeMMymiecTso Merofa CaBxHOBa Iogyvyaercs Jumb jas Ilasroscka
U B MeHpIeH Mepe jaa Tamkenra.

He6onpioe wuwucio craHuuii W pasnuuue B IEpPHOJAX CPABHEHHA He
JaeT BO3MOXKHOCTH CJE/JaTh OKOHYATENbHHH BHBOJL O IpeuMylnecTse ¢op-
myasi CHBKOBa B 3TO BpeMsl TOJ3; OJHAKO pe3y/]bTaThl €€ IPOBeDPKH
Lasi 15 NYHKTOB, PacImOJIOXKEHHHX B PasJUUHBIX KIMMATHUECKHX YCJIO-
BUAX, MO3BOJSAIOT PEKOMEHJO0BATb €€ IpHMEHeHHe JJs Iepuoja MapT—
CeHTAODE.

TpyAHO OHUIO OXHIATb, YTO METOJ, HCHOJB3YIOMWMH OAHH JHIUb Ipy-
Oble BH3ya/IbHbIE HAaOMIOLEHHS, MOXET JaTh TakKue YJOBJAETBODUTE/]bHHE
pe3yJbTaTH.

s ymenbuwenns omu6ku Meroga CHBKOBa MOKHO OHJIO 6B BOC-
NOJIB30BaThCA IpefjioxeHneM KONEIOBA O BBEJEHHH B COOTHOIIEHHE
CuBkoBa nompaBouHoro wiena K. OJHako OKasajoCh, 4YTO 3Ta NOIpaBKa
Kose6JeTcsl B TeYeHHe roja M B OOJBIIMHCTBE CTAHIHHA K 3UME CHJBHO
Bospacraer. Ocofenno Goaplune 3Hauexus — g0 20%, oHa MPHHHMAeT 3H-
Mot B Slkyrcke, CeepmioBcke, MIpKyTCKe, rie Beamxa poJab 06/J1aKOB Cpej-
HEero - BepxHero spyca. IlosTomMy BBenenue OJHOH cpelHed MONpaBKH
ONHHAKOBOH JJIsT BCEX MeECSIEB, XOTH H yMEHBIIHJIO OB IOTPEeIIHOCTb, HO
He SBMJIOCDL OBl CaMBIM JIYUIIMM BapHaHTOM. [las yTOUHEHHS 9TOH MONPaBKH
1—2_]_—1 ng IJA KaXJOTO Mecsua
No BCeM CTAaHLUAM OTAQIBHO M/ JBYX NEPHONOB: Mapr— ceHTA6pL H
okTA6pb—deBpan.

[Jasi OCeHHe-3UMHEr0 MepHOoAa NOJAyYH/ICA OdeHb O6O0JbiIoH pasépoc
Toyex. Haobopor, Ana Temmoro nepuoxa, xorza Meron CuBkOBa Jaer
CyMMBHI, O/H3KHe K HaOJIOJeHHBIM, TOYKH YKJIAZRBAIOTCH JOBOJIBHO TECHO
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BJonb npsamoii. Ha puc. 8 naneceHs naHHHE TONBKO 32 3TO BpeMs roga.t

Ecmi, momp3ysacs sTofi IPAMOH, CONOCTABHT BEJHIHHEL 8 C COOTBETCTBYIO-
n-=1

UMK MM 3HAYCHHAMH 1 — —7— BHIICHAETCH, YTO PASHOCTD MEKIY HHEMH,

T. €. monpaska K, B CpPeJHEM BO3DaCTaer ¢ yﬁmsa}meM %) H, HaobopoT,

NpH  YBEIWYCHHHM {5 OHA CTPEMHTCH K 0.

BMmecto TOro, 4ro6H Ha OCHOBaHHH STOTO rpaduxa. BBOIUTH [ Kax-
JOro Mecsua pasAHYHY0 TIONpaBKy K INpOINEe, BOCHOIb30BABIIHCH HM,

HOJYYHTh TAOJIHIY CPeIHHX . 3HAYEHHH Q, COOTBETCTBYIOIHX DasNHIHEIM
a . 1 — 23! (raga. 11).
A
Qo , : B Tperweil crpoke

,100L . o : Ta6a. 10 pna nepnopa

MapT—CeHTAOphL IpuBe-
JEHH CYMMH DajJHanui,

90§ - - BHIUHCJEHHEE C IIOMO-
' : ‘ A mpio Ta6a. 11, Cono-
‘80 F ) ! CTaBJeHME HX C HabJo- -
: JeHHBIMH (mepBas CTpoO-

ok s Ka) ¥ BHYHCJICHHBIMH
e P S . HENOCPEACTBEHHO H3 CO-
, L OTHOMIEHHU S CuBxoBa

60 - _ A ~(sTOpas cTpoxa) mOKa-
B LA - 3HIBACT, YTO HAJS1 60Jb-

50 s A : IMHHCTBA CTAHUUH Taxoe
‘ Yo ) KODDPEKTHPOBAHHE METO-

20k AR — Ja CHBKOBa 3a IMepHO[,

- A MapT—CeHTabpb  IpH-
/e . 6/IHXKaeT . BHIYHMCJEHHHE

0 . /. : nelly SHAUGHHS CyMM K Ha-

\ ( ——2~)4 6/II0 L€ HHEIM.
20 1 t L 1 ! 1 . OcranoBumcsa  He-
20 30 40 S50 60 70 80 90 100 CKOJIbKO Ha  aHajau3e
HCTOYHHUKOB omn6KH

Puc. 8. CpA3b OTHOCHTENLHOI'O npuxoNa MpAMOH comHed-  nocofa  CHBKOBA. . Ho-

Holl pazHanuu (QQ) Cobmeit (1) u nuxHelt (S) obaau- Iyckas paBHOMEpPHOE
0 HOCTBIO. _ pacnpejenenue o6.1aKoB

OTHOCHUTEJNBHO COJHIA,

M)XKHO s OCPEIHEHBHX BeJHYHH HAIIHCATh CJIE,U.YIOH.LQE COOTHOIIEHHUE:

Q .
==1—n+4+a(n—1I

5 1+ a(n—1),

re @ — HEeKOTOPHH «ddexTHBHHNE» cpexuuii K0dDDUAUMEHT MPONmyCKAHHI
apaMOH CcOJHe4HOH paauanud oGJAKAMH CDPeIHEro - BePxHero dpyca
(no CuskoBy a=0.5). OueBngHO, 4TO @ —He (Qu3uyeckasd, a HeKoTopad

Q

I Ilpy HESKHX 3HAUEHMSX - 3aMETHO OTKJOHSIOTCS BBEepPX [BE TOuUKK AJsi Bianu-
. o .
BOCTOKAa. DT0 OOGDBACHSETCS TeM, YTO HaMMeHbIIMH OTHOCHTE/bHBIH NPHXOJ COJHEYHOHf pa-

JIHanuEy B YCJAOBHSX MYCOHHOTO KJAnMaTa IPHXOZHMTCS Ha JIeTO, KOTZa BBHICOTA COJHIA H,
CAEHOBaTENbHO, NPO3PauyHOCTh 06JakoB Godbure. HaoGopor, NpH MakCHMaJsbHLIX 3HAUCHHAX

8—, O yiKe panee yKasaHHLIM NPHUKHAM, TOUKH A Tamgenra 3a Mafi—cedTa6pp pac-
[
NOMATAIOTCS. 3aMETHO HHXKe MPAMOLL.
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1abauya 11
/7

. . i - n-t+i
CpepHue 3HayeHUs Qio (B 0p), cooTBETCTBYIOUHE PA3NHYHBIM | — 2*—
n+-l -
——=2 | 0 1 2 3 4 5 6 7 8 |' 9
(B %) | - ' S ’
10 (6) | ( Nl (o an | an | an | ay | a9 | a5
© 20 (16) 17) (18) (19) (20) @1) (22) (23) 24) (25)
30 27 28 29 30 ~ 3l 32 33 34 35 36
40 | 37 38. 39 40 41 42 44 45 46 47
50 48 49 50 51 52 53 54 55 [ 56 57
60 58 59 60 62 63 64 - 65 66 67 68
70 69 70 71 72 73 74 75. 76 77 78
80 80 81 82 83 84 8 .| 86 87 88 89

| €TAaTHCTHYECKast BeawuynHa. OHAa JOJ/KHA 3aBHCETh OT CBOMACTB 0G6JaYHOCTH
CPeJHEro -+ BEPXHEro sipyca JAHHOTO pafioHa: OT npeo6Giajanust 0GIaKOB
-CpelHero HiK BEDXHEro spyca, HX BEPTUKAJbHOH MOIIHOCTH, IOBTOpHe-
MOCTH OTACJBHBHIX TpajalHii OGIAYHOCTH, a TaKXKe B GOJBIIONH CTENeHH
OT BBICOTH cosnna. Qmubky metoga CHBKOBA B ONpPEIEJE€HHH OTHOCH-
TEJBHOTO DIPHUXOJAa COJHEYHOH pPAaAMAIHH MOXHO BHPA3UTH TAaK:
K=(0.5—a)(n—1), 1. e.. omnbka MeTOJa 3aBHCHUT HE TOJABKO OT TOTO,
HACKOJBKO a orauuaercsi ot 0.5, HO Takxe M OT TOrO, KaK BeJHKAa POJIb
-06/IaYHOCTH CpeJHero -+ BepxHero sapyca. [ToaroMmy 3uMmoii, KOTIa @ KOMKHO
° YMEHBIIATHECA BCISACTBHE YORBAHUSA BHICOTH COJIHIA, HOJMHO HAGJIIOLATHCSH
'Bo3pactanne K u oco6eHHO B paifioHax, TrJe B 5TO BpeMs 3HAYHTEJIbHA .
Ppovib 06/1aK0B CpejlHero u BepxHero gpyca. Hao6opor, .etoMm mpu 66Jb-
ineff BEICOTE COJHIEA M MeHbIIEH MOBTOPSEMOCTH CILIOWIHHIX dopMm obJaady-
HOCTH a JOJXKHO BO3pacTath, a abCOJIOTHAsE U OCOOEHHO OTHOCHTEJBbHas
fIOrPEeMHOCTh MeTOZa (3a HCKIOUEHHEM MYCCOHHBIX pauonos)—pesxo
yOBIBATD.
[lpencTaBaslo HHTEpPeC MOJYYHTh 3HAYEHHS & QO IMEIOLUMCA JaH-
HHM Ha6/II0IeHHUI.
B Tta6a. 12 npusejeHH . BeJUYUHHE 3TOH paAnauHOHHO KJIAMaTHYECKON
e (1—n)
n—1
TPe3eHTaTHBHOCTH HOJYUYEHHBLIX TaKMM 06pa3soM 3HAaUeHAH JODXKHA B 60/1b-
oM Mepe CKa3aThCH JIHTEJBHOCTh HCIOJIL30BAHHOTO INepuoja HabJione-
€ufi, 0CO6CHHO B INYHKTaX C HEYCTOHUYMBHIM PeXHMOM ofnaunoct. HauGo-
Jiee HaJleXHHMY B 5TOM OTHOIIEHHH SBASIOTCA AaHHHeE mo AxyTcky, [las-
JIOBCKY, CBepAJIOBCKY, I/IpKchxy, Kapagary, Touaucu u Tamxesty
(7—10-netune pagH). '
B ocenHe-sumHui NMepHOA HETOYHOCTh B onpeaeAeHI/m @ 0COGeHHO

«CUJIBHO BO3DPACTAaET, TaK KAK B 3TO BpPEMS HEBEJIHKA pasﬂocm MeXny @

XapaKTepUCTUKH, BHUNCJCHHBEIE KaK ECTeCTBeHHO, 4qTO HaA pe-

1 1 —n, a B GOJBIIHHCTBE NMYyHKTOB Mana # BesqnuWHa n—I[. ViameHenne
#x ma 0.01 YK€ 3aMeTHO CKa3HBaeTcsl Ha 3HA4YeHHH @. B 910 Xe Bpems
roja, KOrja CYTOUHHIE M3MeHEeHHs BHICOTH U a3HMyTa COJHIIA MaJH, MO-
JKET CYIeCTBEHHO NOBAHATH U OmuOKa JONyIIEHHS PABHOMEDPHOCTH pac-

npenesenusi 06/1aKOB OTHOCHTENBHO COJHIA: TAK B PSALE CAyUaes —8—0 <1l—n

{cM. mpouepKHyTHEe Mecra B Tabn. 12). JIe#cTBUTENBHO, KAK MOXKHO BUAETH
u3 JaHHHX Taba. 12, B oCeHHe-3UMHuUH HepuoJd 3HAYEHHs @ pPe3KO H

103



' HE3aKOHOMEPHO MeHsI0TCH. BepoaTHo, 6/1130CThI0 3HaUEHHH % H1l—n o6b

SCHAIOTCS H 3HauyHTeJbHBHE = KOoJeGaHuA a B Kyﬁﬁblmeneon MuHcke 3a
MepHOJ MapT—CeHTA0Pb. IDTHM :Ke eCTEeCTBEHHO OOBACHHTL M pesKoe
YMEHbUIEHHE @ ¥ Jaxe. OTPUIATENbHOE ero 3HayeHue B TamkenTte B mepuos
MaKCHMa/IbHOI'O HMPHXOJA COJHEYHOH pajualyy.

Tabauya 12 - -

Cpennue sHayeHus ,9pQPeKTUBHOro% KoadduuHEeHTa NPONYCKaHHS NPSIMON CORHeY-
' HOH pajnanuu oOJaYyHbly MNOKPOBOM BEepXHEro W cperHero sipyca (B 04)

Cranumnu I 11 I v A VI VII | VIII] IX X XI | XII
AkyTek . ... . 4| 16 § 48 | 48 | 48 | 54 [ 38 | 36 | 34 16 6 | —
IMaBmoBcx . . . .5 — 7 |20} 28 |42 |35 37 ] 31| 23 18 | 63 .| 67
Pura . ... .. | 831} 27 47 37 41 35 b6 41 32 24| 10 —
Ceeppaosek . . .| 11| 19 | 42 | 33 | 41 50 | 52 | 35 | 40 0| — 10
Vipkyrex . . . . . — | =1 23139 | 40 | 49 | 53 | 63 | 41 20 — | —
Bopomexx . . . .| 30| 22 [ 33132 | 40 | 64 | 89 | 29 | 25 771 718 { —
CapatoB . . . . . —~ 122 | 20 3240 | 71 | 70 | 39 | 40 271 17 | 23
Opecca . . . . .} — | 17 42 40 50. | 47 35 34 12 11 0 0
Kapamar . : . . .| 29| 61 48 | 31 | 45 | 48 | 44 | 40 | 44 41 ]. 87 | 15
Anma-Ara . . . . 14| 29 37 41 54 41 50 | 54 43 < 40| 21 | 26
BaamuBoctok . . .| — | 19 | 24 | 21 | 43 | 87 | 58 | 48 | 50 { 25| 22 | 14
Téuaucn . . . . . 22 1 16 40 | 56 | 54 | 67 |. 55 | b4 | 36 21| 10 6
Tawkenr. . . . . 8|23 | 35|36 |40 | 33} 26| — | 23 22| 18 | 18
Muncx . . . . . 100 — | 67 | 35 + 31 | 31 | 67 | 12 | 27 — | 0| —
Kyibmwes . ... .1 73| 47 | 63 | 50 | 26 | 40 | 92 | 14 | 23 | 100 | 20 | —

Ve

HecmoTps na mHorga HesaKoHOMepHHE KoJsebanus @, BCe ke B 60/b-
ITHHCTBE NYHKTOB MOXHO OOHApDYXHTb OTUYETJHBHH TOJOBOH XOX 5TOH
BeJIHUMHL —YyOHBaHHEe K 3uMe, ocobeHHO B Sxyrcke, [laBioBcke, Aama-
Ara, T6unucu. Ha npumepe toro xe SIkyTcka, rje MakcuMaJjbHHE 3Haye-
HHSl @ CHBHHYTH K BeCHe, MOXHO BHJEeTh, KaK 3aMETHO CKashBAe€TCHd W
xapaktep obsauHocTH. BiusgHHe XapaxTepa 0G/JIauHOCTH OOHADYXKHBALTCSH
M IDH CPAaBHEHUH 3HAUEHHHA @ B pa3AMYHHIX NyHKTax. Tak, Hanpumep,
B Sxyrcxke sToT 9dexTHBHHHE KOopDOUIMEHT HpomyckKaHHs GOJBbIIE, ueM
B IlaBioBCKe, W B psAle MeCsLEB Jaxe BHINE, YeM B IOXKHHIX IYHKTaX.

B mapre u centa6pe a xosebiaercs B JOBOJBHO IIMPOKHX MpeJesax:
ot 0.20 mo 0.50, mpuuem B ceHTs6pe Hanbo/binue 3HaueHUs HAOJIIONAIOTCS
HA I0ore u B pafioHax ¢ mnpeoGjafaHueM AHTHIUKJIOHANBLAOH OO/JIaYHOCTH.
YMeHpIIeHHe NPOCTPAaHCTBEHHOH HM3MEHUHBOCTH ¢ B JeTHEE BpeMs MOXHO
OOBACHUTD, C OJHOI CTOPOHH, 6o0Jiee OJAHOPOJHHIM XapaKTePOM 00JAaYHOCTH
CpelHEero ¥ BEpXHEro spyca B 5TO BpeMs roja, a. ¢ APYyro# CTOPOHH,
TEM, 4TO NpPu OGOJBUINX BLICOTAX COJHNA JOJKHA MEHbIIE IPOABIATHCST
PasHOCTDL B reorpauueckoil MuUPOTE cTaHUMi: yeM 6oabire BEICOTA COJIHIA,
TeM MeHBbIE CKa3LBAeTCS €€ H3MeHeHHe Ha NPOXOIUMOH HAKJIOHHEIMM
COJHEUHEIMH JyuYaMu ToJme 06JayHoro ¢jos. Ilocinennee 06CTOATENBCTERO,
HApALy C H3MEHeHHWeM XapakTepa o00/Ja4HOCTH B TeYEHHE T0Ja, JONXKHGC
00yC/0BUTH B 0oJsiee pe3kuil TOI0BOH XOX @ B 6OJBIIMX IIKPOTAX.

Ecan uckniouuts papune Kyi6nmesa, Muncka u Tamkenra, To cpei~
HAe 3HaueHus @, oxkpyrienHue g0 0.05, moayuwaiTcsa caenyomue: ’

1 v A vl vl vl IX
0.35 035 045 056 0.50- 0.40 0.35.
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Tosy4eHHHE pe3yAbTaThl OOBACHAOT, IOYEMY MF‘_TOJJ; CuBKOBa, KakK
IpPaBUIO, JaeT 3aBHINCHHBIE BeJUYHHH. :

K coxamenwnito, mangpeie Tabs. 12 HE Jal0T BO3MOXHOCTH JOCTATOYHO-
YBEPEHHO pPEKOMEHAOBaThb JJA KaXJOoro KJAMMATHYECKOrO paHoHA CTPOTor
onpejie/ieHHBIE BHAYEHHsS @, HO, KaK IIOKa3aj MPOBELEHHBIA HAMH DACUer,
Jfaxe HCIOJb30BaHHE CDEZHHX 3HauyeHUH a4 B IePHOJ MapT— ceHTa6pPb AaerT
L1 Ipeobsajaiomero GONbINMHCTBA. CTAaHOME pe3yJ/JbTaTH JIydIIHe, uYeMm
cootHomense CuBkoBa (4ToOH He 3arpomoxpgats Tabu. 10, BEIHC/ICHHBIE:
TaKUM CHOCOGOM CYMMHI HE TNPHWBEAEHH B Hel).

B jpomosiHeHHe K pacCMOTPEHHBIM METOAAM, IO03BOJHIOMUM MPOU3-
BOAXTDL pacyetel NMPHX0Ja pagddnud 3a Telabl RepHOJ, OCTAHOBHMCA elle
Ha CBA3H CyMM pafuanmuu ¢ OOmiell 06/1a4HOCTBIO, TOJNYYEHHOH HaAMM Jjd
3TOr'0 BpPEeMeHM IoJia 1O IOXKHBIM CTaHnuaM. B uwerBeproiél cTpoke Taba. 10
IJIs IOXHBIX CTaumui, HaywHag ¢ Opeccw, 3a NEPHOJL MapT—CeHTAOPbL
OpUBENEHb CYMMB, BHUKC/AEHHEE 1O 0O0ue# 06/1a4HOCTH Ha OCHOBAaHHH

CBASM 75 € 1 —n (mo. ta6a. 8).

Mom{o BUJETDb, YTO TAaKo# cHOCO6 pacueTta AaeT A1 BCeX CTaHmmi,.
kpoMe Asma-Arta, omubry, MeHbImYy0, ueM MeTok CHBKOBA, ¥ He 60/BLIYIO,.
yeM OTKOpPpeKTHpoBaHHHHA MeTon CHBKOBA.

Oco6enHo Xopoune pes3yabTaTel nmoJayuaroTcsd aad BaaguBocroka, -rre-
meton CHBKOBA 3a OTHe/]bHBIE JIeTHHE \MeC'HU,bI Jaer - 60/IbIIYI0 NOTpel-
HOCTbD.

CpaBHeHHE 3THX JIAHHHX C pesyanaTaMH TpoBepxn MeToja CABHHOBA
pas Tamkenta, TOuaucn u Anma-Arta (taba. 9)- nokaswBaeT, 4TO METOX:
CaBunosa jpgaer O60nbmyro owmuOKY. To xe noayyaercss U AJs Hnuuu
(rauHBIE 31€Ch He HPHBELEHH).

Hcnoap3osanue CBAA3Y Q c o6meﬁ o6naqaoc7bxo JVIS OCeHHe- 3UMHEro-

nepuona (mo taba. 7) gaer ,U,OCTaTO'-IHO yuosneTBopnTeany}o TOUHOCTR yXKe:
Ha BCeX CTaHnuAX. Pe3ysnbpTaTH TAKHX pPacyeToB IIPHBEJEHH B 3-# CTPOKE
Tabsa. 10.

Kax BupHO, 3TOT cnoco6 JaeT HOTPEINHOCTH TOpa3jO. MEHBIIYIO, UeM
meron CuBkOBa, U He ycTymaér Merony CaBHHOBA, HO NPUMEHEHHE €ror
B MapTe NOYTH Ha BCEX CTAHIMAX JaeT Jaxe XyAllne Pe3yabTaThl, YeM:
Meron CHUBKOBA. , ~

BbiBOABI

1) TlpoBenennoe B JanHOH paboTe CONOCTaBJI€HME DPAasJAHUHLIX CIOCO-
60B pacyeTa CpefHHX MECAYHHX CYMM IIPAMOH COJMHEYHOH pajHauud
[OKAa3LBaeT, 4TO I8 HCCAENOBAHHOIO HHTepBajta mmpor (41°—62°) Bo3-
MOXHO ONpefeseHAe NPHX0JA NPAMOH CONHEYHOH pajuanyu IO MarepHa-
JaM CTAHIMOHHHIX HAOMIOfeHuH HaX 06JauyHOCTBIO.

2) Ilns nepuoja MapT—CeHTIOph MOMKHO pPeKOMEeHJOBAaTb KOPPEKTH-
poBauubii cnoco6 Cukopa (tabn. 1) mau cootHomenne Q= Q, [1 —n+
+ a(n —1)] npu NpuMeHEHHH CPeIHHX 3HAUEHUH @ MJAM 3HAYEHHH, COOT-
BETCTBYIOIMX MYHKTY C GJIM3KHMH KIMMATHYECKUMH yCaI0BHAMU [Taba. 12).

3) Ha 1oxBuX cranuuax (¢ =40 — 46°) nns 3TOro xe nepuoja MOXHO:
HCIOAB30BATH NaHHHE NO obmel o6aaunoctn (tabua. 8). [as 66apmHx
LIHPOT, OCOGEHHO AJsi IIyGOKO-KOHTHHEHTAJbHBIX PaHOHOB, TaKOH METOL
JaeT 60JbUIYIO MOIPEHOCTDb. - i

4) B nepuox OxTs6pb—(heBpasb Ha JIOGHX CTAHUHUAX CACAYET MOJAb~

30BaTRCA CBASBIO 5 C obueft o6.1auHoCThiO (Taba. 7).
0
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5) [Ipu HajAuwuM HAHHHIX TO renﬂorpa(by DEKOMEHIYETCA I BCEro
TOHA HCNOJb30BATh MeTox CaBHHOBA, IOCKOJBKY IIPH BTOM YMEHBIIAETCS
BepOATHOCTh OMWMOKY K3-32 HETOYHOCTH BH3YAJbHHX HAGJIIOLEHHH Haj
006/1a4HOCTBIO. o

6) IMpumenenne Ta6JIH1lbI YKpauHLeBa, CBASHBAIOHIEH 0 OTHOCHTE/Tb-

HOH TPOJOJIKHTENBHOCTHIO CONHEUHOrO CHAHHA S, JAeT OYEHDb 3aHHKEHHEE
‘BEJHUYHHLL K HE MOXeT OHTb PEKOMEHIOBAHO.

7) 3HaueHHs BO3MOXHHX CyMM — Q) HeOGXOJMMBbIE NPH BCEX METO-
Jlax pacyera, MOTYT GBHITh JIOJYYEHbl NYTEM HHTEPNOJSLUHH M3 HOBHX TEO-
‘peruveckux Tabauu (taba. 3). Tpebyromuecs A1 8TOrO CPeIHHE 3HAUECHHS
K0oa(pPHuKeHTa MPO3PAYHOCTH aTMocrbepm IS KaXIOTO MecAnd MOKHO
BHOpaThL H3 Tabua. 5. .

v
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O THAPONHUHAMHUYECKHX YCJHOBHIX JEITOCTABA
A JENJOTPAH3UTA HA BOOOTOKAX

B. A. Bepe

BBEAEHUE-

TIpu mpoekTupoBaHUH pI/lepoeJneKTpOCTa.HuHﬁ H JIPYTHX IHIpOTeXHHUe-

<CKUX «COODYXeHHH (uppuranys, BONOCHAOMKEHHUE, yIyulleHHe CyIOXOTHBIX
YCIOBHH peK M Ip.) TPHXONUTCA HMETh AeNO < BOMpOCaMH 0OpasoBaHus
JIeJISTHOTO TTOKPOBA M TPaH3UTA JELOBBIX OGPA3OBaHHUE Ha BOMOTOKAX.

B ocobGernpocTd Goubllioe SHAUSHHE HMEeT 3TOT BOTIPOC B CBA3H C TIPOEK-
‘TUDOBAHHEM H C COODYZKEHHEM JTUHHEIX MHOTOBOJHLIX KaHaJoB Ha KD YITHBIX
rugpoTexurueckux crpoiikax CCCP. HexoTophle M3 3THX KaHaJOB JJMHOIO B
COTHH KHJIOMETDOB NPOXOJSAT B KJIHMATHUYECKUX pafloHax, rie IOCTOSHHBIH
M yCTOHUMBHI JieASIHOH NOKPOR BOOOIHIEe yCTaHABIAMBAETCS PeAKO u TAE, cle-
JOBaTeNbHO, B OTAE]BbHbIE TOABl MOXKHO OXHIATb TOJIBKO TPAHSUT JeLo-
BEIX Macc,

Boisicrenne ycnosznn oo«npcxm}maxomnx JIEOCTAR HJIM JEeROTPaHSUT H
 «ofecneunBalOFX TOT WM MHOH JIGNOBBIA DEeXKUM BONOTOKA, MTPAET WMCKJIO-
" YUTEJBHO GOVIBINYI0 POJb M TIPH KCIIyaTaldH THIDOTEXHHYECKHX CoOpyxKe-
HUA U CYIIECTBEeHHO BJaHAeT Ha Oecnepeboiinylo paGoTy HX B TeueHHe 3UM-
Hero Bpemenu roma. OfgHaxko B Hacroslilee BpeMsl He HMEETCH HAYYHHX
paspaboTOK STHX BOMPOCOB, €CJIW HEe CUNTATh HENOCTAaTOYHO HeTKUX H ua-
CTHYHO YCTaPeBIIMX HOPM THAPOTEPMHYECKONO MPOSKTHPOBAHHSA, H3TaHHBIX
eme B 1939 r.,! u kpatko# crateu npod. A. M. Ecrudeena.?

C«os,znaaameecx TIOVIOYKeHUe MPUBeSO K TOMY, YTO P paspaborke mpoex-

TOB THAPOTEXHHYSCKHX COIOIDY}K'E'H‘Hﬁ Ha BOOOTOKaxX H TPH COCTaBJICHHU npa—‘.
BUJI HX 3KCIJyaTalyn JaroTCs OOBIKHOBEHHO CaMble OOIHe DeKOMeHIAMH 10

HX SHMHeMY COCTOSIHHIO, HEJIOCTATOUHO NOAKPETUIEHHBIE HAYJYHEIM -aHaIHSOM
SIBCHNH, BHISHIBAIOIMX TOT WM MHON JEIOBBIA DERUM.

TIpenmnaraemoe HYKe HCCTSNOBAHIE SBJSETCS ONHUM H3 IMePBBIX OMBITOB
B 37Ol OOJacTH 3HaHMi W ROJKHO DaccMaTpHBAThCS KaK NpeaBapHTeNbHas
H OPHEHTHPOBOYHAs MONHTKAa BHECTH SICHOCTh B 3TOT BecbMa CJOXKHBIHA
ROITpoC.®

1 TIpoexThl TeXHAUECKHX VCIOBHH M HOPM THAPOTEXHHYECKOTO MPOCKTHPOBAHHS. Toc-
<rpoiusgar, M.—J1.,, 1939.

2A M Ecrn ¢ een. Onpr Teopun myroxoxza. Mise. BHHUMT, smnm. 45, JI., 1951.

3 Ilpu BHIIONHEHWH HacTosimIed PaGoTHl 4BTOP BOCHOJAB30BAJICSA HEKOTOPHIMH HEHHBIMH
‘YKasaHuAMH npod. A-pa TexH. Hayk B. B. [IpockypskoBa, KOTOPOMY NPHHOCHT CBOIO DIY-
HoKyio 6JarofapHOCTb. N :
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Yenous, obecrieuuBaOye JeI0CTaB WIH JEIOTPAI3UT HA BOLOTOKAX, B
camoM ofIlIeM cyydae MOKHO PasOUTh Ha ABEe OCHOBHbIE TPYIIBI, a MMEHHO:
Ha YCJIOBHS METeopOJOrMuecKHe ¥ Ha YCJIOBUS IHIPOJUHAMHYECKHE.

B nanpuefimeM MBI OygeM paccMaTPHBATh TOVIBKO IMADOIMHAMAYECKHAE
YCJIOBHS; O METEOPOJOrHUSCKUX YCAOBHAX OyiIeM DOBOPUTb TOABKO IS IIOHH-
MaHUS CYINHOCTH SBJeHMS. B OTHOMIeHUN MeTeopOIONMUecKX YCIOBHH 6yner
JIHITE TOTYINEHO, YTO BCerJa UMEEeTCs B HaJUYUM JOCTATOUHAR ¥ HEeOOXOmMH-
Masl COBOKYIIHOCTb METEOPOJIONHYeCKHX thaxTopos, 00eCHeYdBAIOMMX TOT WM
UHOH JIEMOBBIH PexKUM B!OJ?LO’I”OfKa K KOTOPOMY WUMEIOTCS THADOIIHAMIYSCKHE:
NpeTOCHLTKH.

Ilpu paccMoOTpEHMH BOIPOCOB 06’pa30lBalHI/IH JSJISTHONO noxpouaa Ha BOJIO-
TOKAX WM TPaHSUTa BOMOTOKOM 3TMX 00pasoBaHuil Mbl OyaeM HCXOAMTb M3
AOTYIIEHNS, 4T HA [IOBEPXHOCTH BOIOTOKA yXKE MMEIOTCH  JIeJI0BEIe obpaso-
Banus, 6yap TO CAJO, BCIJILIBIINI BHYTPUBOJHBIR Je (myra) U T. 1. Yciao-
BUsI BOSHHKHOBEHHS STHX MeDBHUHBIX JETOBLIX 00pasoBauui B Hacrosureh
paGoTe paccMaTpHUBATBLCS He GyAyT.

. Mu 6ymeM MCXOMHTH, jajee, W3 NPOANONIONKEHUS, YUTO TH MEePBAYHbIE

JiemOBBIe 00pasOBAHUA COCTOST U3 OTJAEJIbHBIX KPHCTAJJIOB JbAa U JIPel-
CTABJAIOT COOOH HEMPEePHIBHBIA CIJIOMIHON - ABMKYILIMACHA KOBED JIeJOBBLX.
Macc, He CMep3lmxcd MekIy coforo. B. TakoMm moHMMaHWH mepBHYHBlE JEX0-
Bble 00Da30BAMKS (IPEICTABASIOT KakK Obl KOHTHHYYM OeCKOHeUHOH NJIUHEL, HO
ONPAHNYEHHOH UIMPHHET ¥ TOMIMHEL VMeHHo GJHSKUM K TaKOBOMY SBJSETCST
HauaJbHBIE OCeHHUH JIeMoXoy Ha peKaxX ¥ KaHajaax TPY HesHAUATeJBHOM f10-
XOJIOLAHUH BO3IYXa, KOTJA DPasMepbl IEPBOHAYANBHEIX JBIHHOK He3Hadd-
TeJIBHB 10 CPAaBHEHHIO ¢ M3MeDeHMSIMU BOJLOTOKA.

D70 yCIOBHE B CAMOM o6meM BI/I,Ile MORKHO 3alHuCaTh TaK:

b, = const_ 1,

rie B, osHauaer B JIOGOM CTBOPE X «6aJbHOCTBY HJIH TYCTOTY IIYTOXORA,
T.'e. OTHOIIeHWEe HOKPBITON JIEMOBEIMHU 00D a30BAHUIMY YaCTH BOLHON fTOBEPX-
HOCTH BOIOTOKA KO BCell ero IMOBepXHOCTH. 3Jech GaJbHOCTh UIYNOXOAa NPU-
HaTa B cncreme O--1, T. e, .orcyrcrBuio mryroxoma orsedaer 0, a MOTHOMY
TIORPHITHIO H‘OIBe|pXtHO'CTrI/I JIQTOBEIMHE 00pasoBaHuaMy — Gajn 1. )

B nanpmeiimem He NPEJICTABUT TPYJAA DACIPOCTPAHHTD IPHUBENCHHbIE
HHKE BBIBOJBl HA HECTJIONIHOHM JIe/TOXOM, COCTOSIILME 13 OTISNBHBEIX JISHOBHIX:
Mace, TIOKPBIBAIOIUX JULIb HEKOTOPYIO YacThb MOBEPXHOCTH BOLOTOKA U ABH-
AYUAXCS M/ BJIOJb OJHONO M3 GePeroB WM 1o cTepxkHI0 peky. OOumi xa-
PakTep TaKux JIEJOXOJ0B WM LIYTOXOMOB, MBI He OyleM pajee ux paSJm-
yaTh, ACHO BUJIEH Ha puc. 1 u 2.

Ha puc. 1 mpemcraBaen Jemoxon Ha onmoMm KaHane B Cpenseli Aswu.
Ha puc. 2 pana peranp IIyroBO# MACCHl, MJIBIBYLIEH To KaHAJY.

JlemoBrie O\6paBVOIB\2nHI/IH Taguk IIYTOXCIOB WM JIeROXOMOB 0OJajaioT
HEe3HAUUTEJBHOH IJOTHOCTBIO ¥ MAaJOH Hecyuiei CHOCO6HOCTb}O u ¢BOGOIHO
Ipope3aloTesl U3MePUTENbHBIMHA TIPUOOD aMIU.

Mel Gynem cunTaTh jgasee, 4yToO Ha BOJOTOKe OTCyTCTBy}OT MIPeNSTCTBUS,.
KOTODLIE 3aTPyAHSIOT JEIOXOM W CUOCOOCTBYIOT JENOCTaBy, KakK, HAmpUMep,
OITOpBl MOCTOB, OBIUKH IIOTHH, CYXKEeHHS pycia U T. 1. Takwue IPensTcTBAS
HapyllaloT eCTeCTBEHHBIH JIQMOXOM, BHISBIBAIOT OCTAHOBKY JbAMH H PAasBUTHE
JIeOCTaBa, MO TEOPETHUeCKOe MCCIeNoBaNKNe CBA3AHHBIX ¢ ITUM SIBJIEHHR
BeéCbMa 3aTPYIHUTENBHO U 8IECH He PacCMaTPHBAETCs.

Takum obGpasoMm, MB OyzeM CUHTaTb, 4TO JETOCTAB OGPa3yercs BCJeN-
CTBHE CMep3aHus MeXIy co00I0 MILBYIUX JSIOBHX 06pasoBaHuil i BCIeHL-
€TBUE TIpUMep3aHUS UX K Oeperam, TOuHee, K 3abepera.
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B crowo ouependb cMepsaHue JSIOBBIX Mace 06YOJI‘O4BJIGI-I}OI TIOCTEIISHHbIM
YBEJIMUCHUEM HUX BA3KOCTH. '

Puc. 1. Ilyroxon ua kxamane.

Mbr Gymem cupraTh, uTo K0o(GUUMEHT BA3KOCTH JELOBBIX MacC, WJIH
k00 HUIHEHT CMeps3aeMOoCTH, WM KO3(D(HUIHEeHT BHYTPEHHEro TPEHMS .Jefo-

Puc. 2. lllyroxon Ha kanaxe; zeraib.

#0fl Macchl paBeH CHJe TPeHUs Ha EIMHHUIYY MOBEPXHOCTH S CONpHKAcaHus
HABYX CJIOEB JIEMOBOH MACCH, CKOVIB3SLIMX JAPYT MO IPYry NPH TPamgHeHTe CKO-
POCTH N0 HOPMAJM XK ITOBEPXHOCTH S PABHOM ©IMHULE,
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‘Kosdppuunenr BsizkocTH JeNOBOR Macchl HMeeT (bUSHUECKHH CMBICE
Jume npu Temnepatype mmxke O°LL (mJis npecHOBOAHONO JbRa) ¥ OH yBe-
JuyHuBaercs ¢ nageHwem mociennell, [Ipu temmeparype 0°L] w BhiIe Kod-
(GUIMEHT BA3KOCTH JEeNOBOH Macchl paBeH BA3KooM™ Boabl. [l TBepmoro
" Jbia Koe(QpUIUEHT BASKOCTH, B TOM MOHMMaHWH KaK OH OIUCAH BhIeE, Pa-
BEH CHJIe ¢pesa Ha eNUHUIY IOBEPXHOCTH.
B ommmune OT BA3KOCTM KHUAKOCTEH KOPMDQUIMCHT CMep3aeMOCTH HJIX
BSIBKOCTH JIGOBOH MAacCHl 3aBHCHT OT JABJEHHS; XODOIIO M3BECTHO, YTO JBa&
KVCKd JIbJa, OMYyIIeHHbIe B COPSUyI0 BOLY ¥ CHIBHO JIPUIKATHE APYTF K_APYTY,.
- cMepsalTcy MexAy coboi — onbt Tupnans u Texcisii.! KpoMe Toro, koad-

(bunyeHT CMep3aHus JENOBBIX Macc S3aBHCUT OT BDPEMEHH U II09TOMY. JJIS
KaXAblX JaBJeHHs] ¥ TEMIEDATYDH JOCTHUTAeT CBOEr0 MAKCHMAJBHOTO 3HAue-
HUSl He-Ccpagy, a 10 IIPOLIeCTBHM HEKOTOPOrO IePHMONa BPEMEHM, HeoGXOoH -
MOTO /IS _TIePeKPHCTAIIA3ATK . JJeIOBOH MacCH.

Ecnn Boma mpu O0°LL umeer HamGONIBINYIO BSSKOCTb, To Koa(duIueHT
BSI3KOCTH JICIOBO# Macchl, Hanporus, npu 0°Ll uMeer HanMeHblllee 3HAUGHHE.
Takum o6pasom, npH TIepexojie OT "BOJB C  HEKOTOPOH TeMneparypoi
Goabite 0°L k smemoBO# Macce ¢ TemuepaTypol muxke 0°L1 Koa(ioqmuHeHT BSI3-
. KOCTW BCE BPeMS VBEIUIMBACTCH. -

HecoMHeHHa TakoKe 3aBHCHMOCTb Kooa(duIMeHTa CMeP3aHHg OT IWIOT-
HOCTH J€I0BOH MAaCCHI, .

B camom obmmem Bume ko3bMHLIMEHT BASKOCTH HJAH CMep3aHus JeIoBoRE
Macchl MOXKHC BBIDAasuTb B ciaenyiomel dopme:

P = @1 f (0, P, —6) [M'L—l' T_l},

rae p, — K03huuMeHT BA3KOCTH BOXH, :
p — IJIOTHOCTDb JICJOBOM MAacCCH IO OTHOIIEHHIO K BOAE B J0JSX e,u.n—\
HULB WIH B IPOLEHTaXx; Ge3pasMepHas BeJWUHHA,
P — JiaBjieHye B JIEJOBOH Macce N0 BePTHKAIbHOH IIOCKOCTH,
T— BpeMH4, -
6°— reMnepaTypa BO3ayXa HHXKeE O° L,
a — x03(QdHUnrenT NPONOPUHOHATBHOCTH.

Heo6x0ommuMo TIOTUEPKHYTE, YTo KOM(MUIHEHT BI3KOCTH JELOBOH MAacCht
B OCHOBHOM 3aBHUCHT OT MeTEOPOJOTHUECKON OOGCTAHOBKH, OeHUBaeMOi TeM-
reparypoit Bosnyxa.

Mu Gymem npeamosiaraTth Jajiee, 4TO JefOBble OOpA30BaHMA IepeMe-
MaoTed Mo MOBEPXHOCTH BOOTOKA MO IIaPAJ/UIeJBHBIM WM KOHIEHTpHYe-
CKHM JIHHHSAM TOKOB.

Takoe momyllieHye He COOTBETCTBYET, KOHEYHO, TypOyJeHTHOMY xapak-
TPy PEYHONo NOTOKA, X €ro. Hano PacoMaTpABATh JIMIID KAK HEOOXOMUMYIo
JJis BO3MOYKHOCTH JajbHeflllero aHaiau3a CXeMaTH3allUio SBJeHHs.

Iipu paccmoTpenuy BJIHAHHS BeTHa MB OVIEM HCXONHTb H3 NPEINo-
. JIOXKEHHS], YyTo BeTep He NOCTHraeT CHJLL, NPH KOTOPOH B3JIAMEIBAETCH JENs-
HCH TIOKpOB WM 3aTpyRHsernca Jjgenocobpasopanue. Takoe WHCTO MexaHude-
cxoe RozzelicTBre BeTpa Ha (PopMHUpOBaHHe JemocTaBa TpeOyeT HHOTO MO~
XOZla K PellleHHIo, 4eM IPUHATCe 31ech.

3amaua Oymer paccMaTpHBATBCA B NPUMEHEHHH K npa:BlmthoMy npH3-
MaTHUECKOMY PYCTY IIOTOKA KaK Ha TPAMOIHHEHHOM, TaK M Ha KPHUBOJUHEH-
HOM YyacTKaX. BcCjencTeBiie 3TONO W3 PACCMOTPEHHST HOKJIIOUAOTCS 00060
KPyTHiE MOBOPOTHl PYcJa, HAa KOTOPHIX CHJBHO DPasBUTBI DA3MBIBHL Y BOTHY-
1cro Gepera, COsZaloLIMe BOCXOMSIIMe BHHTOOOPAa3HEle TeUeHHs, 3aTPYAHSIO-
mue HopMUPOBaHUE 3[eCh JISJLOCTABA.

1B.Il. Befig6epr. Jlen. Iocrexnagsr, M.—JL., crp. 83, 1940,
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IIpu paccMoTpenHy IOCTaBIEHHON BhIlle 3a4au¥ Mbl GyAeM HCXOLHTEH
OT YacCTHHIX BOMPOCOB K OOMWMM, T. e. GyIeM pacCMaTpPHBATh cHauajga Ipo-—
CTeHlllyl0 CXEMy, a 3aTeM DacCMOTPUM OTJASJBHLIC VCJAOBHS, Ha/araolidecst
Ha MNepBOHAYAJbHOE pellieHue, IJTOT MyTh TEPSIeT B CTPOTOCTH (YCJIOBHOII}-
Y3JIOXKEHUs] NPOTHB MeTofla Tiepexofia OT ofiief 3a1auy K YaCTHEIM, HO OH.
3HAUUTEIBHO HalVIsHHeE.

B Konue uccaenoBanusi, cobupas BMeCTe BCe 4YAaCTHHIE CJydaw, Gyzer
JaHo u ofliee PelIeHHe pACCMaTPUBAEMOfl 3aHayy.

"B cooTBercTBHHM ¢ 3THM MBI DacCMOTDHM cliepBa TPSMOJMHEHHLIH B
IlaHe BOJZOTOK B GesperpenHyio morony — § 1. ITorom paccmoTpuM Kpubo-
AuHeHHBE B JIaHe BOJIOTOK TaKxke B GesBeTpeHHylo noromy — § 2; nasee:
MBI DACCMOTPHM !HpHMOJII/IHeI/IHbII/I B IJlaHe BOJOTOK IIpu Berpe — § 3 H, Ha-
KOHeIl, KPHBOJMHeHHBI BOJZOTOK TIPH Haruguu Berpa — § 4. Srtor mocmen--
HUE caysali m Oymer oflUM pelleHueM 3ajaud, TaK KaK BCe TIPEIBLLYLIHC.
MOryT OBITH TOJIy4eHbl M3 HEro KaK uYacTHble peinenus. B § 5 6yzer mau
aHAM3 TONYYSHHBIX PESYJLTATOB, a B 3aK/IOUEHHH — CONOCTABJIEHHE Teope-
THYECKHX BRIBOJIOB C HATYPHBIMH HaGJIONCHHSIMH.

§ 1. YCJIOBUA JIELOCTABA M JIEZOTPAH3HUTA
HA NPAMOJIMHEAHOM YYACTKE BOHOTOKA IPH OTCYTCTBHH BETPA

IpenctaBuM cebe CIPONO MPSMOJIHHENHBIH BOLOTOK CIJIOLIL TTOKpbI—
ThlH, HAUYHHAfd OT HEKOTOPOro CcTBopa 0—O0 DBLIXJIBIMU JIeNOBEIMY 06pasoBa-—
HUAMY, IBHKYLMMMICS B [OBEPXHOCTHOM CJIO€ BOJABI BHH3 [0 TEYEHHUIO; Ta-
KO IIYDOXOM, (JIGMOXON) OmpexesAiorT GaasmoM 1.

Brimre - ¢rBopa 0—0 JefoXOm MOXKET HMETh XapaKTep Hecmlorumoro
NPEPLIBUCTOrD, ¥ TNPEACTABJIATS COCOK0 OTLCNBHO JBINKYIIMECT  JieIOBble:
CKOIJIEHHs! ¢ 6aJbHOCTbIO MeHblle eIuHHIb. B ﬂ;aJIbHeHmeM CTBOD 0—— pac-
CMaTpHBAETCsI KaK HayaJbHBIH,

Tor MowMeHT BpeMeHH, KOrMa Ha HayaJpHoM cTBOpe 0—0 HOSBASETCH
CIJIOLEHOH JIQMOXON, TMPUHUMAETCS 3a HAYyaJbHEIH MOMEHT BpeMeHH. YCJIOBHO
CYUHTAETCS, 'Yl D O 3TOTO BPEMEHH TeMIepaTtypa BosAyxa Ovuia pasua 0°L,
a HauWHas C HTONC MOMEHTa, TeMIEpaTypa BOsAyXa omycruiack muxe 0°L..
BCJISAICTBHE 4Yero HauydHaer MHPOSBJATECS CMep3aHHe JIJOBBIX Mace, oBpa-
3YIOUWX JIELOXON.

Jlo HauaJbHOTO CTBOPA JIeJOBbie 0O0DA30BAHMS ABUIKYTCS €O CKOPOCTHIO,.
PaBHOH MOBEPXHOCTHOH CKOPOCTH BOILOTOKA; HAUYHWHAS OT HAYaJbHOIO CTBOPA,.
CKOPOCTb JISIWBEIX Macc MOCTENEHHO 3aMeJJIseTcss 3a CYeT BOSHUKHOBEHMT.
CHUJI CMep3aHus!, T. e. YBeJHISHHS BS3KOCTH JeI0BOH MacCH, ,
. Taxasg cxemaTusalysg paccMaTpPHBAGMOTo SBJEHHUS SIBJASETCS YCJAOBHON "~
i TPHHSTA JJIS YNPOILeHWs NPHUMEHSeMEIX B JaJbHeHIIeM MeTomos (HIUKO--
MaTeMaTHYECKONG aHa/aa.

Ha puc. 3,a, 6, s npejcTaBler y4acToK IJiaHa TaKOro BOMOTOKA, ONe--
pPeuHBIE ero Hpo@m.nb ¥ MacTb MPONONBHONO mpodmid. Mer Oynem _pacemar-
DPMBaTh TOJBKO [ aBHOMEDPHLIH, YCTAHOBHBHIMHCS THADABIMYECKHH DeXXHM
XKUAKOH (hasbl CHCTEMbl BOJIOTOK —- JIGTOXOM, WY CTOJb MEIJIEHHO U3MEHSIO--
wipica PeXUM, YTO Ha JOCTATOUHO IMIPOTANKEHHOM YYACTKe BOJOTOKA H B Te-
deHHe IOCTaTOYHO JJIHTENIHHONO NepHofa II0 OPaBHEHMIO cO BpeMeHeM obpa-
30BAHUA JGLOCTaBa €r0 MOMHO NIPHOJHIKEHHO PaccMaTpUBATh Kak paBHO—
MepHBIA u yeraHoBuBIMfics. [BHxKenue JenoBo# MacCel, HauMHasi OT HavuaJjb-
HOIO CTBOpA, pacCMaTpUBaercs Kak HepaBHOMEPHOEe U HeyCTaHOBHBIIEECH.

IMpemmosaraercs TaKkxe, 4TO NHAPABIMKA BOJOTOKA 3aiaHa.

Ha puc. 3 mokasamo, 40 Ha MOBEPXHOCTH BOLOTOKA HAXOMUTCS CJIOH
JleZOBRIX 00pa30BaHHH TOVILLMHOIO fi, 3aHUMAIONME BCIO TOBEPXHOCTbH BONO-
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TOKa ¥ JBHXYIHHCS BHU3 IO TEUEHHMIO OO CKCPOCTBIO U, OTJUYHOH OT MO-
‘BePXHOCTHOH CKODOCTH BOJOTOKA IIPH YMCTOH BOAE U .

Ha ocroBamiy BCENno MSJIOXKEHHOTO MPHHATO, YTO A0 HAYAIBHOTO CTBOPA,
“T. €. 0 BO3HMKHOBEHUsS CMep3aeMOCTH, JIeTOBBS MACCH IBMIKYTCA €O CKO-
POCTBIO, paBHOH MOBEPXHOCTHON CKOPOCTH BOMOTOKA MpH uHcTOd moge. Ha-
y#HAas OT HAYAJBHONO CIBOPA, T. € IMOCIe BOSHUKHOBEHHS CMepP3aeMOCTH,
JieOBBIe MacChl JBYRKYTCS MeJIeHHee IIOBeDXHOCTHOM CKODOCTH YMCTOM
BOJBL 38 CYET YBEJIWYEHHS BJSKOCTH TIIOCTEIEHHO CMep3armolnefics JieZoBOH -
MAaCCHL. S '

Ha ToM Xe puc. 3 mOKasaHO, KaK PAaCHOIONKEHbl 0CH KOOPIHHAT.

B nmaspHeliiieM IOPHHSTO, YTO IIOBEPXHOCTHEIN YKJIOH BOJOTOKa J CTo/b
‘MaJl, YTO B COOTBETCTBYIOIIMX CJIyYasx HM  MOXKHO IIpeHeOpedr M CUHTATH,
4T0 0och X HampaBJeHa TOPH3OHTAJBLHO MOM HPSIMBIM YIVIOM K OTBECY, ¢ KO-
TOPBIM COBIIAAAET OCb Z.

4

(y Y Savepes | Nédocrnob i Gepeea
a2 ) )

Y
7
5
/
s/
/
7
N

Hovos 7
9 phme
7

Puc. 3. Cxema 1e10CTaBa Ha NPSIMONMHEHHOM y4acTKe PEKH NPH OTCYTCTBHU

BeTpa.
@ — NAaH BOJNOTOKA, § — MPONOABHBLIE NPO(PUAbL, 6 — NMONMEPeuHBil paspes. / — 30HA HECHJOMI- -
HOTO WyroxoAa, I — 3oHa cmiowHoro wmyroxona (By=1), III —sona aexocrasa. (Kpuswie

1, 2, 3 — rpaHvub MOCJAENOBATEJIBHOIO Pa3BHUTHA JieJ0CTaBa).

Boiremmm w3 npuxymelics JieqoBol Macchl B PacCTOSHWH Yy OT Hauasa
KOODJMHAT 3JEMEHT CO CJEeAYIOUIUMM pasmepamu: mo ocu X, paBHbIM 1, IO
OCH Z, PaBHBIM TOJIIYHE JEJOBOro cjos A, mo ocu Y, paBHEIM dy, U pac-
CMOTPHM [JBHKCGHHE ero OT HauaJbHOTO CTBOPA, JO KOTOPOTO JeXoBas Macca
JiBMrajach ¢ paBHOMEPHOH CKOPOCTBbIO, DaBHOH TNIOBEDXHOCTHOH CKODOCTH
‘BONOTOKA, NO CTBOPA, I'le 00Pa3yercs JIeLOCTaB.

OnpenesuM cuibl, OefCTBYIOIIHEe Ha BbIJENEHHBIH 3JeMeHT JeLoBoi
Maccel (puc. 4,a u 6), NpHYEM B UENAX YIPOIIEHUS PEIUEHUS NPUMeM, uTO
JiemoBasg Macca IeJHmKOM ITIOTPYyKeHa B BOAY, T. €. OyleM mpeHeGperaTb ee

, IToBydectblo, [logygaromasca mpu 3ToM OIrW6Ka 'BechbMa HESHAUATENbHA,
Tak KaK JaxKe BIOJHE MJIOTHBIHA Jel BBIXONUT W3 BOJAB BCEIO NPUMEPHO HA
8% cBoefl TONUIMHLL, INIOTHOCTH Ke JIGLOBOH Macchl - Jefoxoda OJauKe K
IVFOTHOCTY BOJBL, UeM IJIOTHOTO UWCTOTO JIBJA.

- Ha Bepxuoo rpasp aba’b’ wmukakue CHIB He HeHCTBYIOT, Tak Kak MBI
paccMaTpuBaeM sIBJEHHO IIPH OTCYTCTBHM BETPa, a TPEHWEM JeI0BOH Macchl

0 BOBJYX MODKHO NpeHeOpedub 3a €ro. MaJOCThIO. -

Ha mopuosbie mpamn abed w o'b’¢’d’ Takxke HUKaKHe CHJb He HeHCTBYIOT,
“TAK 'KaK MBI paccMaTpuBaeM 00pasoBaHue ECTECTBEHHONO JEAOCTaBa 34 CueT
oMep3anug JgemoBelx Macc. Ha stu rpamu GynyrT neficTBoBaTh CIKAMAIOLIME.
CHJIE B CJIyUae OCTAHOBKH JIGNSHONO TIOUIS Y- HCKYCCTBEHHBIX ITIPENSTCTBHE, Ha-
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NpUMep: Y OnopP MOCTOB, Y GBIYKOB IVIOTHHBL B T. d1. Takde cJay4ad JegocTaBa
HaM¥ He paccMaTpUBaIOTCs. .

Ha >t e rpany HawuyalOT NeHCTBOBATH C2KUMAIOIINE CHJIBL B Haydae-
MOM HaMH CJydae TOJNBKO Tocte oOpasoBaHus JenocraBa. Ompaxo HauyuHas
¢ 3TOr0 MOMeHTa, IOCTABJeHHAs 3aflaua ViKe TEpPAeT CMBICJ, TaK KakK Io-
CKOJIBKY JIQMOCTaB 0GpasoBasicsd, TOCTOJBKY BOMNPOC yXKe pelred.

Jlo mauanpHono CTBOPa MBI paccMaTpUBaeM IBHKEHHE JIOHOBHX Macc,
KaK CKAa3aHo BHIIIE, KaK PABHOMEPHOEe W yCTaHOBHUBIIEeCHd, T. €. Ges HaxuMa
BBHIUIEJIEIKAIHX 3JEMEHTOR Ha Hilkesexamye. ke HayalbHONO CTBOPA MEI
pacoMaTpuBaeM JBHKEHHE JEeTOBBIX Macc BIUIOTb JO MOMEHTa JIeROCTaBa Kak
MOCTEeMeHI0 3aMeJsomeecs 3a CUeT ' ‘ ’
cMep3aHus, Takxke 0e3 HaxuMma OT-
JeJIbHBIX 2JIEMEHTOB APYT Ha Apyra.

~ Ha wmmxmwono rpads cdc'd” peii-
CTBYET CHJIA TPEHMS BLIIEJTEHHOTO 3J1¢6-
MeHTapHOro ofbeMa JefoBoH Macchl
TIPH ABHMXKEHUH ero IO BOJE. :

Ecnu Bec sjeMeHTapHOro o6beMa
o6osHauuThk uepes dP, to

dP=1-h-dy-y-p,  (1,1)

rae Y — Bec emuHHIH 00BemMa Jeno-
Bofi MaceH B IJIOTHOM TeJe, p— IJIOT- , S
HOCTH ee IO OTHOIIeHHID K BOJe, ———t : B2
B NOJIX EeJUHMUH WJAH B IIPOIEHTAX, ‘
6e3pasMepHas BeJHUYHHA.

Tak xak -Macca paBHa Becy, [He-
JIEHHOMY Ha YCKODEHHE CHJIBI TAXKEeCTH,
T0 ypaBHenue (1,1) ymoGHee Gymer
BLIDA3HTh Yepe3 Maccy

Puc. 4. CxeMa jBHKEHHS 3JeMeHTa oGbe-

aP=dm-g. (1,2) . Ma JAbja.
Cuny, HefiCTBYOILYI0O Ha HHKHIOO I‘paHb;CdC'd’,' MOXHO BLIPASHTD TaK:
dF, =k (v, —v)*-dy-1 =k -32-dy-1,  (1,3)

rae U, # const — CKOPOCTb JBHXKEHHS JeJI0BOH MacCH,

7, = const — MOBEPXHOCTHAsT CKOPOCTb BOMHI,
_ ky # const — koathpuLHeRT TPEHHA JbAA 110 BOJE,
v= (Vg — v,) # const— PasHOCTh IIOBEDXHOCTHOH CKOPOCTH H CKOPOCTH
i JIe0OBOH MAaCCHL. : . : :

' 3uayenne KoabdHUMEHTA k; MOKHO NPEACTABHTH B CHCAYIONIEM BHIE:

. k= P‘cm'kllt o :
rae {,— KO3(DMHLUHEHT BA3KOCTH JEAGBOH MACCH HJIH KO3(dHIHEHT
CMeép3aHud, - S
k) — xo3(DpUIHEHT NPONOPIUOHANLHOCTH. o -
3Hauenue £, 3aBUCHT B OCHOBHOM OT ILIOTHOCTH JIEJOBOH MAaccH, B CBOIO
ouepens 3aBUCAILEH OT TeMmepaTyphHl ee. : o
¥Ypapuenue (1,3) MOKHO NPENCTABUTE .B CASAYIONEM BHLE:
: : 2 N 1 g
dF, — b.:82.dy = B, 8ol dy+1 hey-p—) =5
1 17,:)’ 1oz | Ay ng‘p-’{-h -

8 3ak N 788. ' L T U A 113
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BHIpaxkenne, crosllee B cKoOKax
dy-l-/l-T-P.ng;'dm, _ ’ .
g 0 (1,4

o pysy=lmn =l
~ OKOHYaTEeNBHO ‘ » : i
dF, =py-83-dm- £ (1,5)

Ha 6okoByio rpanb ada’d’, obpaumensyio x Gepery, mefictByeT cuia
TPEHHs COCEHHero, Geperoporo, «JIos JEIOBOH Macchl, O0YCJOBJIGHHAsT BAS-
Koctbio 3TOR mnochendesl. Ilo saxony Helorona - umeem:

dF, = Fox (%”-) Bl : (1,6)

Ha GoxoByio rpamb *beb’c’, o6pameHHy}o K CTPEeXHIO, JeficTByer CHIla
TPEHHSI COCEJHEro, permoro, CJIOSL JIEXOBOH Macchl:

. ) du,
dF, =—pcM(T>y+dy-h-1, (1,7)

3uaxk cua dFy u dFy’ Bcerna o6parTHHE 3a UCKJIIOUEHHEM qacwom»
caTyaast, paccMoTpenHoro Huxke. O6bluno ofsa H3 cua dFy wmu dFy” Topmo-
SHT JBHNCHHE PAaCOMATPHBAEMONO JIEMEHTapHOro ofbeMa, a Jpyras cuia
“ yCKOpSIET €ro.
Pesynrmupylomas cuja paBHa PasHOCTH cocTaBisfowux dFy” u - dFy
MOxeT ORITh 3amyicaHa B CJelylolell dopme:

[ v, ou,’
dF =sz” - sz' = Pem* h[(W)de - (Tf)y] 1=

()v

= pou gy @y k-1, . C(L,8)

Ecim cuny dF; orHeCTH K eMHMIle IIMPHHEI BOZOTOKA, T. e, NPHHATH:
dy =1, To BHpaxenne s dF, moJqyunT cieayomui BHA:
' v

AFy = oy g he (1,9

Couepmanue H 3HaueHue Koa(p(bnunema j+ GBLIO PACCMOTPEHO BO BBE-
HesuH H nosmuy Ha HeM cefyac OCTaHaBJHBAThCA He Gyaem. HTo Kacaercs
3naveHus 0°v,/0y’, TO BECbMA HHTEDECHO BHACHUTH H3MEHEHHe ero 70 MH-
_pHHE BOLOTOKA B peabHbX YCIOBHAX. ~

ner}‘any)l06cma PaCCMOTPEHHS 3TN0 BOMPOCA HA PHC. 5 HaHeceHHI pas-
JIHYHBIE: CJIYYau PaclpeneaeHus cxorpom“en JBYDKEHUSI JI@HOBOH MacCH 110
IHPHHE BOJOTOKOB.

a) Ecau ckopocT J1efoBOTO MOJISI BHIPAXKAIOTCA NPAMOR 1, napa.nnenb-
HOl oou Y, TO mepBble IPOMSBOMHLIE H BTOPAst NPOUSBOAHASA, BXOILAIME B
BHIpaXKeHus JAJs CHIH dF,, paBHB HYJIO M caMa cujaa dF, paBHa HyJo.

6) Ecam cxopocts v, u3MeHsiercss or Gepera K Gepery [0 BBIIYKJION
KpHBOR 2, xoropas GM3Ka XK HOPMAaJbHOMY PpAaCIpPELeeHHI0 CKODOCTEH B
peuHOM IIOTOKE, TO B Ipedesnax or OGepera IO OCH BOJOTOKA BTOpas IPOM3-
BoxHas Oyner orpHuarenbHa.  CoorBercrBenHo HploronoBa cuia ma Gepero-
BOfl TpaHM BBHIIEJIEHHONO 3J€MeHTa JeLOBOH Maccel Oyder mo aGCOJIOTHONL
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BestiunHe Gogibite HBIOTOHOBOA CHJIEL ‘HA PEYHOH IpaHM 3JIEMEHTa, KaK 370
nmoKasaHo Ha cxeme 2 puc. 5,6.
MOXHO OSTOMY 3aIHCATE:

|dF) | =|dF;" |+ | AF,]. ., (1,10)

Cunut dFy” pator mapy. cudi, BpAINAIONULYI0 BbIACJIEHHBIR 3/eMeHTapHbIA
oObeM JIeZOBOH MacCHl IO YacoBOH CTpeJIKe.

Uro kacaercs cuanl A Fp, TIpecTaBisONeHl pasHOCTh aOCOJIOTHBIX 3Ha-
qenu#t cun dFy w dFy”, 10 3Ta cusla HampaBJeHa TPOTHB TedeHHs ¥ TOPMO-
3UT JBUIKEHMe BBILEJNEHHONO 3JIEMEHTapHOTO OfBeMa M JIeHSHOTO TOKPOBa
B I1eJIOM.

Ha ocu Bomortoka 06e [IPOH3BONHEIE o6pama10rc;1 B HyJb W cuasl dFy’
u dFy” ucuesaror.

. . 8) Ecau ckopocTu usMeHSIOTCS
0 HakKJOHHOH npsaMod 3, To ofe
NepBLle NPOUSBOJHbEIE UMEIOT OJUHA-
KOBY#0' BeJIHUHHY,TaK Kak dv., /dy =
=const u cunet dFy u dFy” pas-
"HBl OpPYr “APYTY M HAampaBJeHH
B offpaTHbIe CTOPOHEI; BTOpasi Ipo-
u3BoJHaag ofpalaercs B HYJb.
5TOM CJydae CHabl.dFs Nal0T TOJBKO.
Hapy CWJ, BDAIIAOINYI0 BbLIIEJeH-
HHIH 3JeMeHTapHbIl 06beM no uya- -
copoit cTpeske (puc. 5, cxema 3). . . ' :

2) Haxkomnen, ecnu cxopocTs v, 25 : ‘ -

H3MEHAIOTCS TIO BOTHYTOH Kpupo# 4, "
: : ’ £ 2 ; e
10, OeBHAKO, 0 / o o %/E}:{o’r 0,5,1 I j,f A o
|dF/ | > dFy|.  (1,11) - 4
. . 7 2 3 q

_ Cayuait sror ABasiercs oGpat- Puc. 5. Cxema BpalleHHs IMEMeHTa o61;ema
HBIM CJIy4alo 6 M NOSTOMY CBOAUT- : Ibja.

Cf K Nape cu, Bpalamomes Beije-
JIeHHBIH 3JIeMEHT, KaK U paHblle, Tio 4acoBoit CTPeJIKe W K CHJie:

|AF;|=|dF," | —|dFyY], . - (1L12)

HAMpPAaBJeHHOA MO TeMEHHIO BOJOTOKA U YCKOPAIOIIEH mpixkeHHe JIeIIHOTO
I0KpoBa, Kak 3T0 MOKasaHo Ha cxeme 4, puc. 5, 0.

B npupone Bce 4 paccMOTPeHHBle BbILIE Ciy4as MOTYT HMETh MECTO, Tak
KaX H3MeHeHMe [OBEPXHOCTHBIX CKOPOCTEH IoNepek BOMOTOKA BhIpaxkaercs
le TJIaBHOH IeOMEeTPHYECKH :nspamnbﬂoﬁ KpHBoﬁ a JHMHHEH OueHb CJIOXKHOIO
.O4YepPTaHU.

Cayua#t e nabmiofaerca Ha _CTpexKHe BOJIOTOKA, I/le MMEeT MECTO MOuTH
TOPH3OHTAJBHBI yuacTOK KpHBOH pacmpelesienus NOBePXHOCTHBIX oxopomeu
Cayyait 6 oTBeuaeT 4acTo BCTPEUAIOWEMYCH PACHpeNeNeHHI0 CKOPOCTER B reo-
MeTpHYECKH NPABHJIbHBIX HHKeHepHBIX KaHaJjax. Cayuail ‘8 MOXHO BCTPETHTD
B npubpexHol .30He PeYHBIX TIOTOKOB M KaHAJIOB, LNIe CKOPOCTH HApacTaior
MOYTH N[O 3aKOHy mpaMof auauu.  Cayuaft e MMeeT MecTo Ha HENPaBUIbHBIX
PeuHEIX pyCJlaX, Ha y4acTKax /I‘IOII‘Iepe‘{HODO CeueHHUs, The M3MEHEeHHe CKOpO-
crefl 06YC/IOBJEHO CQOTBETCTBEHHBIM ~HEPABUJbHEIM H3MeHEHHeM rIy6uH,
HampHMep, ecJd INIyOMHa DeKH PeskKo YBEMMIUBACTCS OT 6e|pera K cepeamue
B BHJE yCTyna AHa M T. I :
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YpazBHeH!I/‘Ie (1,8) ¢ yuerom (1,4) MONHO MPUBECTH K CACKYIOLIEMY BHLY:
) g
1P

dF, sz-zJ”-dm g, » (1,13

' 0 0
dF2=F‘cM dyh’ 1”"P‘cM (

¥ OKOHUYATEJ/JBbHO:

Ilepexosst K BBISICHEHHMIO YCJIOBHE O\GpaSOBaHI/IH JlenocmBa WM JIER0-
TPAH3ATA, HCMOJBIYEM OCHOBHOE ypaBHEHHe XUHAMUKH MaTepI/IaJIBHOI/I TOYKH

- m- vg m- v%
o g =4 - 4 (1,14)
WIR JJs ,U,Hd)(pepeﬂunaﬂa MAacCCHI: B
dm. -02 dm~1;12 .
g =dA, (1,15).

rae, XKax Xopollo HM3BECTHO, 1 — Macca, U —CKODOCTE B KOHIE W B Hauaje
paccMaTpUBaeMoro , myTH L A—paGOTa BCEX CHJI, NSHCTBYIOLIMX Ha pac-’
CMaTpPUBaeMyl0 MaTepPHaJbHYI0 TOYKY Ha TOM Ke myTH L.

B cayyae JemocTaBa B KOHIE PaccMaTpHBAEMOro MyTH JELOBas Macca
OCTaHaBJIMBAETCA M MOSTOMYy U =0, a B HauajJe paccMaTpPUBAEMONO . ITyTH
JlenoBas Macca JBUXETCS MPUMEPHO CO CKOPOCTBIO MOBEDXHOCTHONO CJIOS
BOMbL T. € Uy =0, Takum o6pasom, B ciayuae JemocraBa ypasHenue (1,15)
NpUHUMAaeT BHI: -

P

=dA 0. , (1.16)

dmv

B ciayyae Tpansura JenoBBIX 00pasOBaHRH U, = U, T. €. KOHEYHAs
CKOPOCTb paBHa Haqaanon CKOPOCTH- H I03TOMY ypaBHenue (1,14) npumer
caenyromui BUA: 9

dm-vi  dm.v}

. L —dA=o. : W)

Takum obpasoM, 1 OOpa3OBaHUsA JeLOCTABA HEOOGXOLMMO, 4TOOHl pa-
GoTa BCeX CUJI, AEACTBYIOIIMX Ha KamJAbIH 3JOMEHTADHBI OObeM JeIsTHOIO
0JIS, BHIpa)kajach HEKOTOPOM KOHEYHOH BEJHUMHOH, CYILIECTBEHHO OTJIMYHOR
OT HyJIs1, a4 ISl TPaH3UTa JISNOBHIX OOPasOBaHMHE HeOOXOIUMO, YTOOB! padotra
3TUX CMJI OBlJIa PaBHA "HY.JIIO.

Bripaxkenue st paGOTHl 9THX CHJI JIISI BBIAEJIEHHONO 3SJEMEHTAPHOIO
cofbeMa JIeNOBOH Macchl NPEACTABJAETCS CJASHYIONIM 06D asoM.

Pafora OHJIBl THXKECTH Ha BCeM pacCMaTPUBAaeMOM MYTH MOMeT OBITh
Bmpa}era ypaJEHeﬁueM '

dA =jdmgdx—dmgL (1,18)

Cuna dP sBasercs BJeKyliedl ¥ 0STOMY paboTa ee MOJIKHA BXOJUTH
co 3HakoM muoc. Ilo mrupmHe BOXOTOKA pa6orra cuibl AP BRIpapKaerca
1P AMOYTOJIBHIKOM..

Ilpn cocrapnenun ypaprenus (1,18), npu Iiwxe myTH (HOPMHPOBAHUS
semocTaBa L mocTaBieH HHAEKC Y, KOTODHIA TIOKA3BIBAET, 4TO paccMaTpUBae-
MOe ypDaBHEHHe OTHOCHTCS K 3JeMEeHTY JEOSHODG IIOJIf, BBEIAEJEHHOMY B
PACCTOSIHMH ¢ OT Hauasia KOOPIHHAT. 10 Ke' YCIOBHE COOMIIOLACTCS B Jallb-
HeltllleM ¥ BO BCEX APYIHUX BEID 0KCHHSAX IS paboThl CHII, AeﬁCTBVIOHLI/IX
Ha BBIETEHHBI! 2JIeMEHTapHH O6BeM.
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Pa6ora cuser Tpenust dF; yenoBofi Maccel 1o Boje MOMXKET GHITh BHIpa-

KeHa CAeAYIOIIUM YD aBHeHHeM:
. N )
y

=57dm-&uz-k_l—%-dxgdm-é—vg-ﬁl%-Ly. (1,19)
0

B ypasnerun (1,19) uyepro#t Ham CHMBOJOM O, H %y 0603HAaYEHO Cpej-
Hee MX 3HAYeHME HA NpPOTAXeHHH MyTu L.

Ilo mmpume Bomoroka paGora CHJb dF1 BEIPAXaeTCs TNPUMePHO Tak,
KaK KpUBas IIOBEPXHOCTHBIX CKODOCTH, T. €. HMeeT sHaueHHe HYIDb y Gepe-
roB ¥ MakKCHUMyM Ha CTpPeXHE [IoToKa.

Cuna dF, ssnsiercs BJexymiefl cuiofl u mostoMy pabora ee MOJIXKHA
BBOJHTHCA CO 3HAKOM IIJIIOC.

Pa6ora cunel dFy BeIpaxkaeTcs TaK:

L ,
dAp = — j Pou' Uy -Gm-g-dxX=py-v,"-dm-g-Ly. (1,20)
0

3mech Tak ke, KaK M B NPeIbIAYINEM Caydae, H3-NOK 3HAKa HHTErpa’a
BLIHECEHH CPe/HHE Ha NpOTSKEeHHH L 3HayeHus xoatpcbmmema cMepsa-
HHA P, U BTOpPOH NPOH3BOLHOH T,”.
3Hax mepen BHIpaxeHuHeM s paGoThl cuabl dF; mouken GHiTh NPUHAT
MHHYC, TaK KaK 5Ta CHia Halpap/IeHa Ol6paTHO cunam dP u dF, u sisasercs
CHJION (COTIPOTURJISHHYS,
ITpu COCTABJIEHUN BHIPAXKEHHS ISt pa6oq“b1 cuanl dFy (1,20) we yureHa
pa6ora Bpawatomeff maphl CWJ, BO-NEPBBIX, 34 €€ MaJoCThlo, @, BO-BTO-
pHIX, TIOTOMY, 4TO 3Ta pafoTa Bhpaxaercs JHLIL B HEKOTOPOH AedopMa-

UK JEeASHOTO NHOJIsd, 4TO He OTpaxkaercs Ha JUIHHE IYTH q)opMHpo:BaHHﬂ’

JexocraBa.

U3z ypaBHenus (1 20) BUIHO, YTO 110, IIMPHEHE BOMLOTOKA PaboTa CHJILE
dF, Brpaxaércs .nptmmepHro TAaKWM K€ 3aKOHOM, KaK ¥ [OpPOM3BOMHAR
d?uq Jdy?.

JJist. peaibHBIX BtO}J;O’DOIKO'B IJIsT KK)TOlprX KpuBasi paonpeﬂe.neﬂnﬂ To-
BEPXHOCTHBIX CROPOCTEH TedeHust OOBIUHO WMEET NPOTENKEHHBIH TOpU30H-
TAJBHBIH VUAaCTOK VY CTPEXKHS I1I0TOKA, BTOPAsS INPOUIBONHAS CKODOCTH 13
IIYPUHe H3MEHSETCS OT HEeKOTOPONO KOHEYHONC gHaueHus y GepenoB Ko HyJs
pya cepenuHe peKu. ’

[Tosnoe ypaBHeHHe NUHAMMKY BBHIILEJCHHONO 3dJeMEHTapHOro ofbeMa Je-
IOBOH Macchl IOJYWHT CIACNYIOLIHHA BUM:

I (0} — 0y = dm-g-1-Ly+ dm-82- Ly -y & — dmejro- 0,7 gLy (1,21)

Cokpamas ypasnenue (1,21) #a dm u yuutnBsas, uro v, =0, MOy YHM
JJMHY nyTH (HOPMHPOBAHAA JEJOCTaBA, pelliasg yPaBHEHHE OTHOCHTENBHO Ly

vt

Ly= ' n (1,22)
y = = — = s
Q.HCM.'U”.g_2.g.[_._2.§3}.k1. ﬁh_

Ypasnenue (1,22) ymo6uno 3amncaTh B caefyiouel, Gojee TPOCTOH,

CUMBOJIHUECKOH dopme:

‘02

n | - (1,23)

Ly= R, —G,—G,; ’
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HIH B 6osee obmedt dopme:

rae:

R1=2';cu"vn”'g - . (1;24)
B&JHYHHA, HPOHOPHHOHaﬂbHaH paﬁOTe CHJI COIPOTHUBJICHHS.
1 =2-g-1,
(1,25)

G2=2_g}? - gnz'El

" BEJIHYHHEBL, MPONOPIHOHAJNBHEE pa60Te BJIEKYIIUX CHJ.

B o6mewm cayuae pas o6pa3oBaHuf JeZOCTaBa HEOOGXOLHMO, YTOOL
~Ly, HMeJI0 KOHeYHOe 3HayeHHe; 9TC BO3MOMKHO, ecau:

\

) R,> G, + G, | | (1,26)

Ilasa nemoTpaHsuTa’ HeoGXonuMO, uTOOH L, obpamasnock B GeckoHey-
HOCTb, UTO B CBOIO QUEDeNb BO3MOKHO, eCli 3HaMmeHaTenb ypasHenus (1,23)
ofpalllaeTcsi B HYJb. ' . '

Ry=G,—G,=0 (1,27)

Gy + Gy > R, (1,28)

Takum o06pasoM, 1A 06pa30Baiusg JeIoCTaBa HEOGXOMIMO, Y4TOOLI pa-
60Ta CHJI COMPOTHBJIEHHsS] GhLIa GOUIbIle PAGOTH BIEKYIUX CHJI, a AJas 00e-
CreYeHHs: JIQMOTPAH3HTa HeOOXOMMMO, YTOOb paGoTa BJEKYIIMX CHJ Oblia
paBHa #iad O6ovibllle PAGOTH CUJ CONPOTHBISHUS,

YconoBusa JgerocraBa (1,26) u Jsemorpansura (1,28) wamucaHbl mas 06-
ulero cJaydas, KOrma JJIMHA BOJOTOKA He OnpaHuduexa. IIpH pacoMoTpeHH#
CI'PaHHYeHHHX BOJOTOKOB, HAMPHUMEDP, MMIPOTEXHHYSCKUX KAHAJOB HEKOTODOJ
OonpereseHHOR JQJEMHEL, MOXKET OKa3aThCsl, UTO COGIONEHBl YCAOBUS JemocTaBa,
(1,26), mo pamHa myTH e€ro (GOPMHUPOBAHUS OKAXKETCS OOJBIIe JJIHHBEL Ka-
HaJa, T. €. - : :

‘ 'Ly > annana . : (1,23)

Ilpn sToM ma KaHane Gyger HMeTb MeCTO JeEAOTDAH3MUT, HECMOTPS Ha
TO, UTO CJOXKHUBINAsACH oOCTAHOBKA obecmednBaer JemocTas. Takde KaHaJb
IOJIKHB] HCCJASLOBATECS C yYeTOM MEeCTHBIX OCOOSHHOCTEH B KammoM uacT-
HOM CJIyuae. ‘ - ' :

3arkaHu#Bas Ha STOM PaCCMOTPeHHe pompoca o (QOPMUPOBAHUM Jie[o-
crvaBa Ha npamounHefioM yyacTKe BOLOTOKA TpH Oe3BeTpHy, OTMETHM, UTO
CTBOD JIETOCTABA TEeOPETHYECKH OOJIIKEeH HMEeTh OuepTaiue, [OKa3aHHOe Ha
pHC. 3,0 KMPHBIMH KpHBEIMH JuHusiME [—I1. Ha stoM e pUCYHKe, HMKe
HavyaJBHOTO CTBOpA, OZMHOMHON MITPUXOBKOH IOKazaHa JBHKYIIascH JeIo-

‘Bast Macca, JBOHHOM — OCTAHOBHUBIIAACH, TMYHKTHUDOM IIOKa3aHBI ITOCJSIOBA-

TeJIbHEIe CTBOPHI JierocTaBa 2—2, 3—3 u T. 1. , ,

Hanoxkennoe Bhlllie MOKa3bBaeT, YN0 Pacxon JbAa (LIYrH) IOCTENEeHHO
YMEHBIIAeTCS BHHUS - IO TEUeHHI0 OT HauvaJBHOTO CTBOPA 34 .CHET TOro, YTO
OT JBHKYIIETOCA JIGNAHOINO MU BCe BPeMS OTAeNSIOTCS GOKOBBIE YacTH
€ro, IOCJeNOBATIbHO TpUMep3aniiye K Oeperam mo Junusm [—I1, 2—2
¥ T. 4. YcIoBue HepaspHIBHOCTH TpelyeT, uTOGH H3MeHEeHHe pacxona [Iyrd
e AJauHe MyTH ObLIo OB paBpHO yBesnnueHHio obbeMa OeperoBoro MpHIlas
N0 BpPeMeHH. o ’ _

OO6o3HAYHM INAPHUHY peKH, 3aHATYI HIYroxoJoM, depes B; IIHpHHY
of6oux GeperopHx IPHIAeB HJIH 3a6eperoB uepes B,, MOJHYIO MIHPHHY
pekn depes B; CKOPOCTb JBHKEHHS JIeJOBOH MacChl Uepes U; TOJILIHHY ee
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yepe3 /1 U BpeMms qepes x. Torza usMenenue oGbeMa 6eper03ux IpumIaes
710 BPEMEHH MOXKHO 3aNHCATH TaK:

0Q, 0B, | g
= b (1,30)
a4 P3MEHEHHEe DacxXxofa JeIOBOH MACCH IO nyTa:
' 0Q 0B '
L (1,31)
Q, —06'beM 3abepera; Q, — pacxop LIYroxoja.
YcnoBHe HepaspHIBHOCTH: ’
0B, 0B,
ch=——e—.h. v,
dt Ox : (1,32)

‘B, -+ B, = B = const.

OTH YpaBHEHHs COBMECTHMH H NO3TOMY YCJIOBHE HEDA3PHBHOCTH BH-
ITOJMHACTCA. ) »
JlefCTBUTENBHO, TAK KaK X =7 T H dx =1 - dt, 10

o 0B, ) __ 0B,
v b v=ga 5 b
Orcona:
0B, 0B,
o T T T -k
HAU
oB, 0B,

. LS —
ST wm o e T =0
Wnrterpupys, monyuum:
B; 4+ B =const=_8.

Ha puc. 3,a segocras y Geperop mOKasaH HAYHHAMOIMMCS OT. Hayasb-
HONO CTBOpA, TakK KakK no ypasHenuio (1,22) y 6epera L ,= 0 3a cuer TOIO,
yro 3gech v, = 0. [IpaxTuueckn 3Ta GeperoBas 30HA CO CKOPOCTSIMH, PaB-
HBIMH HyJIO, OUSHb HEe3HAUUTENBHA, XOTSd # UrpaeT COyLIECTRRHHYIO POJib B
npotiecce GOPMUPOBAHUS JIGNOCT&BA; 3A6Ch OOPa3yIOTCS MeCTHble 3a0eperH:
Ha peanbHHX BOZOTOKAX VCJIOBHSI JEOCTABA Yy OeperoB - ompemelsiorcs
‘MHOIOYHCJICHHEIMHE MECTHBIMH VCJIOBHSIMH H T[OSTOMY TEODETHUECKOe PaBeH-
CTBO HYJIIO CKOPOCTeH y 6epera BaTyLIEBHIBAETCH.

Y Jeporo Gepera BONOTOKAa Ha DHC. 3,0 IIOKa3aHBE CTBODHI JIel0CTaBa
TIPH YCJIOBHU TpeHeSPerkeHus yBKou GeperoBoil 30HOH, BIOIE KOTOPOH 006-
PasoBasIcs ea6eper

B nanpmefitieM MH GyneMm nﬂoma npene6peraTb YCAOBUAME B 6epcro-
BOH 30HE, B LeNAX NPUOTUKEHHS K DEabHBIM YCTOBHSIM.

CTpOiUO TOBOPsi, JJIT CTPYH, HEMOCPEACTBEHHO TPHMBIKAMOIIEH K Geperam
¥ TeopeTHdecKH HMelomiefi CKOpoCTb, PaBHYIO HyJio, ypasHenume (1,21)
BHIBEJIEHHEIE H3 HEro He BMOJHe NPHEMJIEMBl, TdK KaK AJIS 3aBeIOMO He-
TONBUKHBIX MaTePHAJIbHBIX TeJl HEeJb3sl NINCATh yPaBHEHWs AMHAMHKH. 34eCh
<lIeoBao Obl BBECTH B PACCMOTPEHHE JOMOUTHHTeVIDHLIC SBJICHHSA, KaK, Ha-
TIpHMep, DpUMEpsaHue JpLa K OeperaM PasJUYHOrO OuepTamyus W T. IL

DTH BOMPOCH B ‘HacTosied pafoTe He PaccMAaTPUBAIOTCS.

JIs MIVIIOCTpaIliY HEJOKEHHEIX BbIllle ©o06paxeHUd ma pHC. 6 JaHO

' Tpatuueckoe HU300paKeHye YJIEHOB NPaBOil YacTH ypaBHerm;{ (1,21) nomwu-
pHHE BOJIOTOKA.
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Bepxuue Tpu smOpHr KAOT mpeicTaBJeHHe O PaGoTe BJIEKYUIHX CHA 1
CHJIBL COLPOTUBJIEHHS, a HUXHSAA SIIOPa J3aeT CYMMY Bepxuux Tpex. Us
paccMOTpeHus - 3ToH moc/IeNHel JMOPEl BHAHO, YTO HA OCH BOJZOTOKa paGora
BJIEKYIIMX CHJI Beerfa OGouiblile padoThl CUJI COMPOTHBJACHMsS, MOSTOMY TeOpe-
THYECKH 3JeCh He MOXeT YCTaHOBUTLCA JemocraB. Ha cymmapuoil smiope
wadpamn 1, 2 u 3 o6o3HaueHbl TPU MOCAESAOBATENBHbIE KPUBBIE, KOTOPHIC
NPEACTABAAIOT PaboTy CHJI CONPOTHBJICHHS, NOCTEIEHHO YBEAUYUBAIOMLYIOCS
OT HauaJbHOTO CTBOPA K KOHEUHOMY 3a CUYET BO3pacCTa-
HUA KOG OHUUMEHTa BHYTPEHHETO TPEHUs MM  BI3KOCTH

‘ @ I[DIE JEeNOBON MacCH M., C MNOHMKEHHEM TEMIeDaTyphl H <O
|* BpeMeHeM. -

| | - W3 paccmoTpeHuss 3To#l SMIOPH BHIHO TaKkKe, Kak
oj | TocTemeHHO PACIIUPSIOTCST 30HBI GEPErOBLIX TPUIIAEB K
| cymaercd 30HA TPaH3UTA JbJa Ha Cepelune BOLOTOKA,
OTHAKO, KaK HEOLHOKPATHO MOAUEPKUBANOCH, IIHpUHA
9TOH opefIHell 80HBEI HUKOTZA TEOPETHYECKH He YMEHBIIMT-
Sl 10 HyJId. :
ITpakTuuecks, KoHEWHO, JEROCTAB YCTAHABJUBAETCS:
W Ha TPAMOJUHEHNHBEIX YUacTKax BONOTOKOB Jajke IIPH
OTCYTCTBUM Berpa. Ileqo B ToMm, 4YTo JendHOe rmosie He
TpeAcTaBJsgeT cobol0 aMOPhHYIO JerkKONoABHKHYIO Maccy,
KaK 5TO TIPUXOIMTCS TPHUHHMATh B TEOPETHUUYECKHX pacye-
TaX, HO COCTOMT U3 OTAEJBHEIX HoJiee WM MeHee KPYITHBIX
JapavH. [130THOCTD 9THX JIBAMH MOCTENEHHO VBeJIHYIBAETC
C Pa3BUTHEM JIGLOXOAa U II09TOMY, IO Mepe DaCIINDeHH st
30H NpuOpexHOTO mpumnas (3aGeperoB) W CyMKEHUS CPel-
Hero IpOTOKA, OfHA M3 TaKHX - JBJHH 3aKYMOPHT 3TOT
CPELHUE TIPOTOK, [OCJTe UYerc HAUHET PasBuBaThCS - JEI0-
CTaB BBEPX IO TEUEHHIO.

§ 2. BIMAHHE KPHBU3HBI BOLOTOKA

Hckpusrenye pycia BOROTOKAa B IulaHe XapaKTepu-
3yeTcs BO3HHKHOBEHWEM LEHTPOOEKHBIX CHJI, KOTOPHE B
CBOIO OuYepeNb BBIBHIBAIOT TIOABJIEHHE JOIIOJAHUTEABHBIX
: : CHJ1 TPEHHs, TOPMOSAIMX JIBIRKeHHe JEeXSHOIO MOV,
‘Puc. 6. Cxema neft- Ha puc. 7, a, 6 mpezcras/ie MCKPUBISHHBIH y4aCTOK
CTBHA CHJI TIDH A€-  BONOTOKA MEXKAY [BYMS PSIMOJMHEHHBIMH YYaCTKaMH.
padl- et ylfg’(‘:’;‘gé VCKpHBJEHHB YIaCTOK CXeMAaTMBUPOBAY M UPHHAT €O
npu orcyrcioum pe- AYPe Kpyra ¢ LeHTpoM B Touke ( (Ha mpasom Gepery).

Tpa. - VcrpupnerHple yuaCTKH TDUPOAHRIX BOSOTOKOB BCETAX
o smopa _G‘:,;nﬁ;;?"}ef' MOZKHO JOCTATOMHO TOUHCG 3aMEHHTH CHCTEMOH Iyr Kpyra.
? — cymmapuaq sniopa.  JLJIST YIIPOILEHWS 3aMaud IPHHSATO, UYTO TIOBEPXHOCTHLIE

S CKOPOCTH TIOTOKA Ha SaKPYTVIEHHH COXPAaHSAOTCA  TaKuMK
e, KaK Ha BePXOBOM M HHM30BOM IIPHMBIKAIOIIMX IPIMOJHHENHBIX yyact-
KaX, T. €. TUAPaBJUYECKUH peXHUM IO KpafiHefi Mepe IOBEPXHOCTHOIO CJAOT
TOTOKA - PABHOMEPHBIH - M - ycraHoBUBIIuiica. HavajpHBIE cTBOp NPHHAT B
CrBOpe Havajia KpUBOI, W Ha 3TOM CTBOpPEe Yy ero mpasoro 6epera pacmoJo-
JKEHO Hawajo KoopauHar, B mpenejsax KpUBOTO yyacTKa peKH NPHHATO, UTO:
och X coBmajaer C AYrod. Kpyra COOTBETCTBYIOUIErO pajuyca AJdA KaxaAOrs
sJleMeHTa JeJSHOTO ToJs, 4 Och ¢ HallpaBjieHa Mo pajguycy. ‘

TTorepxHOCTHBIE OTIEPEUHBIS. CKOPOCTH, IPRCYLIMe HCKPUBJICHHBIM y4acT-
K4M BOZOTOKOB, B JaJjbHelllllee PacCMOTPEHHe B 9BHOM BUIE He BKJIOYEHBL,
HOTOMY 4YTO OHM OYyAYyT KOOBEHHO YUYTEHBl IEHTPOOeXHEIMH CHJAAMH.
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Kax u B UpeslIymem clIyuae, BELASUM H3 CILIOLIHOTO JIENTHOTO NOJIA,.
[OKPHIBAIOLIEr0 HOKPHBJIEHHBI! YUacTOK BOXOTOKA, 3JIEMEHT JINOBOH MacChr
B BHJE MapajejeNunesa co CTOpoHaMu 1, dy w h. Ha Buluenenunfi sie-
MeHT JIefoBOH Macchl GyAyT HeACTBOBATH BCE T& CHJIbI, KOTOPHle ObIIM pac-
cMorpeHbl Bhile B § 1, a Takxke JONOIHHTE/]BHbIE CH/b, HOPMaJbHble Ipa-
asm aa’d’d u bb'c’c (\pwl/IC 4), npsiMast ¥ peaKkTUBHAs, Oﬁy‘CJIO!BJIEHHbIe TEHTPO-
GEeKHBIM YCKOPeHMeM. DTH CHJbl HalpaBJeHbl o PajdyCy BO BHYTPb BbIAS-
. JEHHOTO JJIeMEeHTa. W BBISHIBAIOT CHJIBI ’I‘peHI/IH KacaTe/JbHbI® K 3THM [BYM:

rpaHsaM M 7O HaUpaBJISHHIO HPOTHB
TeYEHUSA, T. €. TOPMOSSIMe IBUKEHHE
BBIISASHHOTO SJEMEHTA.

LlenTpoGexxHoe yCKOPeHH® s
9JIEMEHTA B PACCTOSIHHM y OT NpaBo-
r'0, BHIIYKJONO, Gepera paBHO:

2 © 2
Uy - Uny
wy ro+y ry ] . (2)1)

A€ Uny — IOBEPXHOCTHAA : CKOPOCTD
B TOUKE Ha PACCTOAHHH Y
oT Gepera, ’

— paAuyC KPHBH3HH mayx-
J0r0 Gepera; ry=ro+ y.
LlenTpoGexnas cuia ~AJs BBJE-
JIEHHOTO 3JE€MEHTa COCTaBHT

. @9

av=a
0

Bripaxenne (2,2) mnoayuyemo B
IIPeJTIONOMKEH M, YTO BCe JIEAAHOE [oJle
cupaBa B CJEBa OT BBIEJEHHODO 3Je-
MeHTa Kak OBl COCTOHT M3 ONUHAKO-
BEIX C HHM SJEMEHTaDHEIX IapaJe-
JIETUTIEIOB. , '

Cuna  Tpenus, OOyC/IOBJIEHHAS

neHTpoOexHON CHJIOH, BHIpasuTcsicle-  Puc. 7. Cxema JexocraBa Ha MOBOPOTE:

ﬂy}OLU,HM ypaBHeHMeM: pycra npH OTCyTCTB]’IH BETpa.

2

dF, fdm- =Y pm dy, 2,3y
0 :

TI€ . — KO3(hPHIHEHT BHYTPEHHErQ TPeHHSA mn BASKOCTH JeJOBOIL
MacCH, PaCCMOTPEHHHH BHIIIIE,

DuremenTapHas pa6oTa CHALL TPEHHUsS AAS BHAEJEHHOTO OObeMa Jejo-
BOM MacChl Ha KPUBOM KOJEHE BOXOTOKA OT Hauajla KPUBOH IO yIJa MOBO-
pora ¢ < ¢, COCTaBHUT

Ly

dA3_—5ds§afm. 'pm ay. (2;4}

Hurerpan y)paBHeHHH (2,4) me moxer GHTh TPUBELCH K XBalpaTtype,
TaK KaK MMOBEPXHOCTHAS CKOPOCTb Uy HE SBJISETCA SBHOH ~ QYHKIHEHd OT

CPAMHATHl Y H 3afaercs oObuHO Tabnuue#i uau rpaduxoM. MoxHp, Ko--
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‘HeUHO, PA3/IOXKUTL B PAN QYHKIHMIO Un == [(y), HOr MOJIyYaOMMecs NPy ITOM
TPYAHOCTH U TPOMOBIKOCTH BEMUCACHHH He ONPaBIbIBAIOTCA OMKHJACMBIMH
pesyabratamu. s Iesedl oOIeno anajgusa yCJIOBUH, OOGECIIeUdBAIONINX JIe-
[OCTAaB WU JIELOTPAHSUT, MOXKHO VAOBJIETBODUTHCS CPEIHHM 3HaUSHUEM HH-
-rerpajta (2,4), MOJNOMKUB TOBEPXHOCTHYIO OKOPOCTh MOTOKA, IIOCTOSHHOA IO -
NONEPeYHOMY CeUeHMIO, PABHOH cpefHeMy es sHaueHHMIO. MOKHO Takke 8a-
“MEHWUTDb IVIABHYIO KDHBYIO Un CTYIEHYATOH, COCTOSIIEH. U3 OTAEJBbHLIX Mps-
MOJIMHEHHBIX YYaCTKOB, B IpeJesaX KOTOPHX NPOUSBOAWTL HHTETPHPOBAHME
T yd4acTKaM,

[Mpunumass CpegHee 2HAaUEHHE MOBEDPXHOCTHOH = CKOPOCTH, MOXHO
BHHECTH €€ M3-IOJ 3HAKa MHTEerpaia TaK e, KaK u dm H cpejHee 3Ha-
wenne Kosdduunenta p,,.

I/IHTeI‘pprﬂ HOCJIeD;OBaTeJIbHO nonquvx

y
4.
~dy=dm- vny Yoyt ) 7y -
0

“OTKyHa
"‘ . r
dA,’g dm-v} - oy In 2

3reco 5,1,, cpelHee 3HaYeHHE nosepxaocmon CKOPOCTH IO OpJIHHATH Y.
QOKOHYATEJBHO

L.V - ?o y
) - - r - - r
dAy = 5 dm - B o InF ds 2 dm 0] by Inr-Ly. (2,5)
0 o '
M3 paccmorpenns ypasHenus (2,5) BHIHO CIEAYIOWIEE: NPH ry==T,,
T. € Y BHOYKJIOro Gepera

dA; =0, TaK Kak In:—g=0.

I'Ipu ry—ro—f—B rie B -— mmupuna BOJOTOKa, T. €. Y BOTHYTOrO
fepera ,

= - ro-+B
dAy=dm B2 - pey- Ly EE — vaxe.

YpaBHenne NUHAMUKH BHISJIEHHOTO 3JEMEHTAPHOTO 00bEMa Jie 0BOH
‘MacCH MOJKHO TeNnephb 3amucaTh B Clexywoiie# Qopme:

d _ -
—;"(fvz — 2 )=dm-g-I-Ly+ dm-k;- avz._fl'_.Ly_

- — =5 —_ t’y (2»6)
——dm-pcm-@y-g'Ly—d’”""n__y'PCM'L In '

Ypassenne (0, SR U L LD, D0 TobKo tomon-
“TeJBHEIM [OCTeJHUM YWIEHOM B NPAaBOH YacTH. '

JToT WiaeH Bupaxkaer co00i0 padboTy Cua TPEHHS, BH3BaHHHX IEHTDPO-
HeMHEMH CHJIAMH Ha KPHBOM KOJE€He BOJZOTOK2a H 3alHCaH CO 3HAaKOM
MHHYC.

ITonarass v, =0 u pemas ypasHeuue (2,6) oTHOCHTENBHO L, MONIYUHM
AJMUHY TMyTH (QOPMHPOBAHHS JIEJOCTaBA HA KPHBOM KOJIEHE BOJOTOKA

2

' Uﬂ. ° B
Ly=— ; s o 2,7

— — ——
2 ey * 0y -g+2-vf‘;‘yHCM1n;§—2g1—2k1 By %‘
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HMAX B COKDAIIEHHOH CHMBOJHUYECKOH 3alHCH

‘UZ

my : ‘
Ly_Rl-f-Rz‘— G, =G’ (2.8)
TAe MO ypaBHeHHDO (2,6) '
- r
. Ry=2-7% -p, - ln;:)i,,

A BCe Mpouyne O0O3HAYEHHA NpEKHHE.

Ypasuennus (2,7) u (2,8) oramuaiorca or ypasmenumir (1,22) u (1,23)
JH0GaBOYHLIM BTODHIM 4JEHOM B 3HaMeHaTeJie. JTOT WieH oGpamaeTc;I
B Hy.IIb B CAeNYIOIHX CAyHasix:

: [lpu ry==r,, 1. €. Henocpencmenﬂo y BBIIIYKJIOI‘O 6epera TaK Kax

f1pM 9TOM 00pamaercad B HYJAb Uny H In—Z
2. l'IpH r0=oo TaK KaK IPH STOM

In 1’““” In(l40)=0.

3. Ilpu ¢, =0, TaK KaK IIpH 9TOM HeT OBOPOTA. o

HauGompiufi HHTEpeC mpefcraBiser NepBHE U3 3THX ciyyaes. I[lpu
BTOPOM CJIyuae paIuyc KPHBHSHBI CTO/Mb BEIUK, UTO KPUBAT BBIPOXKAAETCH
8 IOPAMYIO U BONPOC CBOLMTCA K TOMY, YTO H3Joxeno B § 1. Tperui cnyqaﬂ
CBOJUTCST KO BTOPOMY.

BosBpamasice kK 1-My cayyaro, BEAHM, YTO AJsS BCeX APYTHX CTPYil Je-
JSHOTO T0J, KpoMe KpafiHell y BBHIIYKJONO Oepera, BTOPOH WieH sHaMeHa-
Tesis ypaBHeHusi (2,8) Bcerma CyIIECTBEHHO ITOJIOXKHTEJbHAs] BETHUHMHA.
ITosTomy nss Bcex cTpy#t, KpoMe CTPYH Y BHIIYKJODG Gepera, sHaMeHaTeb
‘vpaBHeHu#l (2,7) m (2,8) Gymer Gosbllle sHameHaTensi ypasuemus (1,22).
‘CrefoBatesbHO, IJHHA (GOPMHPOBAHUS JegocTaBa [JJs  Jw60H  CcTpyH
Ha KDHBOM KOJIeHe, KpoMe KpaliHell y Bmimyk/Jaoro Gepera, Gyner Bcerma
‘MEHBIIle, UeM Ha IPSIMOM ydYacTKe BOZOTOKA, KOHEYHO, NPH INPOYHX PAaBHBIX
YCJIOBWMSIX, )

Taxum obfpasoM, HaduynHe HCKPUBAEHHH oCH pycia crocoGersyer o6pa-
BOBAHHIO JIeZOCTaBa, KpOMe CTPYH Y BEIMYKJIOTo Oepera, rae [JIMHA IIyTi
hOpMHPOBaHUS JIGNOCTABA OCTAeTCS TAKOH e, KaK U Ha NPIMOM YYacTKe
BOIOTOKA, HampoTus, HaJMuwde KPHBOJUHEHHBIX yHacTkos pycna npenm—
© CTBYET JIJIOTPAHSHTY.

Has o6pasoBaHus JENocTaBa HeOOGXOXMMO, uToOb L MMeslo KOHeuHOe
3HayeHHe, 4TO OyNeT WMEeThb MECTO, ecqud pafora I COnpOTHBJEHUS Oyjer
OOJIbIILe pa60rr1>1 Bnexyumx CHIL YCJIOBHE 510 MOKHO 3allHCaTb B CIAEIYIo-

teM BHUJE:
R+ R,> G, + G,. - (2,9)
IOnsa Jsenorpausuta HeoGXOOUMO, 4TOOH, 'HANPOTHB, paGoTa BJEKYILHX
< OBia PaBHA MM GOJBIIE PAGOTHl CHJ COTIPOTHBJISHHSA
G, +G,> R, + R, (2,10
ComnocraBJjiedne coornomrennit (2,9) u (2,10) ¢ ypasmenmsamu (1,26) n

(1,28) eme pas y6exngaeT, yTo IPHU HAJUYHM HCKDHMBJEHHS Dycjaa B IJaHe
POSHUKAIOT YCJOBHUS, CIOCOGCTBYIONINE JIELOCTABY W IPEISITCTBYIONLNE Jend-

TPaH3UTY. D710 sSBJASETCS CJASHCTBUEM TOMBJACHHS HOBOTO WIeHAa R2, Bcerga -

CYIIECTBEHHO ITOJIOKHTEBHOTO, ,

PaccmarpuBas ypapuenue (2,8), sameuyaeM, Kak CKasaHO BHIUe, 4YTO
nJsl KpafiHedl JiemoBO# CTPYH y BHIMYKJIOTO mpaBoro Gepera (puc. 7) BTOpo#
qJeH 3HaMeHaTeJs O6pallaencs B HyJb, M JEJOCTaB 3Aech OIpenesaeTcs
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upexxuum ypasuemuem (1,22). Hamportus, y Borayroro Gepera BTOPO# WJeH:

3HaMenarTeNs HMeeT HauboJblllee 3HAUSHWE, UTO ONPeAesaseT HauMeHBIIYH
iy Ly y BormyToro Gepera. Taknm 06pazoM, y BOTHYTONG Oepera Jemo-
cras 06pasyeTcss paHblile, T. €. BHIIe [0 TEUGHUIO, Y€M Y BEIIYKJIOTO,

Ha crpexHe BOZOTOKA NEPBHIY WieH 3HaMeHaTels 00palllaeTcs B HYJIb,.
HO BTOPOH ero WiIeH — CYIIECTBEHHO KOHEWHAs ¥ TOIOKUTEJIbHAS BeJUYMHA.
[loeToMy npw HaJWUHH 3aKPyIJIeHHsS BOLOTOKA JJIMHA MyTH JeLocTaBa Ha.
OCH €ro He YXOIMT B GeCKOHEeUHOCTh, KaK 3TO HMEJI0 MeCTo Ha NPSMOJIHeH-

‘ HOM BOJOTOKe,

8 , Jnst HarJIsQHOCTH, YCJIOBHS JIENOCTaBa Ha KPHBO-
JUHEHHOM BONOTOKE MPENCTABJICHH TIpaHUecKd HF
Q) MTgTa puc. 7. )

Kpusass I—I1 na aTo#l durype npemcTaBiseT CTBOD:
JeNOCTaBd, KOTHA OH OhOPMISETCS B mpejeiax Kpu-
0) : BONO KoJeHa. Kak CcKazaHo BHIIIe, MOJIOMKeHHe TOUKH A
' ompeneasencs ypaaennem (1,22). Hauaso snemocrasa:
Ha BOTHyTOM ©O€pery JexHT  OJuXe K HaYaJIbHOMY
8 J/U})’\Uﬂ- crBopy (Touka Ay’), yeM Ha BHUIYKJIOM Oepery u mo-
| _ JIOXKeHe ero onpeneasercs ypasHenuem (2,8).
Kpusas 2—2 npencrasisger coGo0 CTBOP JeIo-

N\ CTaBa, KOrfla Hayajo ero Ha BHIYKJIOM Oepery pacro-
JlaraeTcsl BHE KPHBOTO KoJIeHa BOZOTOKA. TeM He MeHee

N I B 9TOM CJydae JeTOCTaB WOJEOCTBIO OPOPMIAETCS.
é ' Kpusble 3—3 mpencraBasioT co60i0 CTBOD Jelo-

craBa, Korja Ha o6oux eperax HadaJjo ero. PacroJo-
JKeHO BHE KPHBOTO KOJIeHa. B aToM ciliyyae Taxxke Ha
BorgyroM Oepery Hauago Jemocrtapa (mouxa As’) pac-
TONOXKEeHo GINXKe X HauaJbHOMY CTBOPY, UeM Ha BBI-
nykaoM Gepery. Kpusnle 3—3 cxousiTesi B GECKOHEIHC-
CTH, KaK H Ha OPSIMOJIMHEHHOM BOJOTOKE, HO OUEpTa-
HYUe HX MeHee TOJoroe, ueM Ha pHC. 3.

Jlig Toro utoOBl He 3aTeMHATH YepTex, Ha puc. 7
He noxasa GeperoBodl mpumafl wiam 3abeperd. py-
THMH CJOBaMH, Bce Npoduan JemocTaBa Ha puc. 7
MOCTPOEHBl B MPEITIIONIOMKEHIH, UTO CKOPOCTH § Geperos
MMEIT HEKOTOPOE KOHEUHOe 3HaueHde, OTAHYHOe OT
Puc.8. Cxema neficrpus Y/ »

CHI TIDH N€J0CTaBe Ha Ws paccmorpenns puc. 7 sgCHO BHIHO, KaK BCJIEX-~

KDHBOJMHEHAHOM yYacTKe CTBUE HAJIWUUST KPUBOTO KOJEHA H3MEHSIOTCS YCJIOBUSE

pycra “P*;eTOZ?YTCTB“” thopMupoBaHusa JemocraBa Booblle W B OCOOEHHOCTH

@ — smiopa G, g_: smopa G, 1@ OCH. BOLOTOKA: ACCHUMIITOTHUECKY CXOAFIUecs Ju-

s — oniopa Ry ¢ —smopa K, HIH 3—38 cHauajla BRIDOKZAIOTCS B SI3BIUOK, HA KPU-

yuMapnai smopd- o 2—2, a sareM B MaJO 3aMETHYIO CeIJIOBUHKY Ha
Kpupoft 1—1. _

He npuxonurest HamoMuHATB, 4TO HMEpExXof, OT CTBOPA JeaocTaBa 3—3 ue-
pes ctBop 2—2 K cTBopy /—1 cBfI3aH ¢ MOCTEMeHHBIM YBEJMUCHHEeM YTJia I10-
RPOPOTa @, YMeHBIIEHUEM pagUyca MOBOPOTA U IOHUIKEHHEM TeMIIEDaTyphl
Bogayxa. [ ONHHX M TeX e PYCTIOBLIX YCJIOBHH CTBOD JIENOCTABA OYAET

 BaHUMATb OJHO K3 3THX MOJIOKEHHH B 3aBHCUMOCTH OT METEOPOJIOTUMeCKOH:
. 0BCTaHOBKH,

Ecnu BomoTOK HMeeT HECKOVIBKO KPUBBIX KOVIEH, COSIHHEHHBIX TIPSIMBIME:
BCTaBKaMH, TO 3TO OYeHb OJanonpuATCIBYeT GOpMUDOBAHHIO JeLocTaBa. B
5TOM CJy4ae JIeNOCTaB OUSHb Jerko 00pasyeTcs Ha BTOPOM HJM Ha TPeTheM
KOJIeHe, ecliM OH He ycrmes cOpMUDOBATHCS Ha MEPBOM.
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Jast Tono yrofbpl MOSICHHTh BJIHAHHE KAXKIOTO K3 WICHOB YPapHeHUs
(2,6) wnu sHameHarTess ypaBmeHHs (2,7) ma (opMupOBaHHe JeAOcTaBa, HA
puc. 8 B rpaduyeckol dopme IMOKa3aHO H3MEHEHHE 3THX WICHOB TIOTepex
BOMOTOKA, A TaKKe JaHa UX CyMMapHas aMmiopa. '

Bepxuye Tpu SMIOPH COBEPIIEHHO -TOLOOHE 3MIOpaM Ha puC. 6 H
DPelCTaBJIOT -co60I0 padory BieKymux cuid dP u dF; u CHJIB CONPOTHB-
Jienusi dFy. Uersepras 3mopa TNpeAcTaBisier co00K0 paboTy TPeHHs LEHTPO-
BEXKHON CHJIBL

Ha cymmapno#t smiope kpuBas I sBJSeTCS] CyMMOH 9IIOp BJIEKYIIUX
cual, T. e. 9niop @ u-6; kpusas 2 LOBTOPSET SMIOPY 6. PasnocTh OpAMHAT KPH-
Beix I ¥ 2 oTBeuder mpAMOVIMHEeHHOMY YUaCTKy BONLOTOKA, Kak H Ha puc. 5.
‘BamTpuxoBaHHas IUJOINaAb, OrpaHHYEHHAs] KPHBOf J, JaeT CyMMYy BCex dge-
‘THIPEX 3MI0P, KOrAa JIEAOCTaB (GOPMHPYETCs B MpeAe]ax KPHBOTO KOJIEHA.

. KpuBast 3’ orBedaer COCTOSIHHIO, KOTfa HEHTPOGEKHAs CHla Maja (myHKTHD
1a smope ¢ paborel cuibl dF3) ¥ Ha OCH BOAOTOKA pa60Ta BJIEKYHIUX CHJI
‘ccTaercss 6oJbie paGoTH CUJ CONPOTHBJIEHHS.

HepBbm M3 STHX JBYX CJIyJaeB BBIDAMNKEH kpusbiME 1 © 2 Ha puc. 7, a

BTOpO# cayuali —kpuBol & Ha ToH ke durype.

§ 3. BJIMSIHUE BETPA HA ®OPMUPOBAHME JIEJOCTABA
HA NPIMOJINHEUHOM BOJIOTOKE

B o6mem cnyqae BJMSIHHE I'OPH30HTAJBHOTO BeTpPa Ha BBIAEACHHHIH
BJIEMEHT JeJsHOro nois (puc. 9) MOXHO HpeJACTaBHTH B BHJe BekTopa W,
- KOTOPHIH MOXHO pa3joXutb Ha jpse! cocraBasromux W, n W,, ompe-
JensgeMue CIeAyIomuM o6pa3oM: .

W,= W-cosa, . 3,1)
Wy = W-.sina. ' (2

Yron & OTCUHTHIBAETCA OT Bexropa TOBEPXHOCTHOM! CKOPOCTH T@UEHH:
BOJOTOKA, KAK 9TO IIOKA3aHO Ha DHC. 9, @, MPOTUB YacOBOH CTpeJIKH.

Ha puc. 9,2 npencrasien npﬂmomneﬁﬁmu BOJOTOK 4 HAeHCTBHE
BeTpa or npaBoro Oepera K JIeBOMYy B ABYX IPEANOJOXEHHSX: MO CTPe.-
xe W, nim no crpeaxe W,.

Kax BHAHO M3 3TOrO qepTema, Ha BHIZEJEHHHH 9/IeMeHT JeHSHOro
104 cOocTaBasiiomas Berpa W, MoXer HefCTBOBATL HJAM IO TEYEHHIO
wid OpoTHB Teyenus. Uro kacaerca cocrasasiomedr W,, To oma Bceraa
HampaBJeHa HOPMaJibHO K OCH BOAOTOKa. OueBHIHO, qTo, ecau BeTep
HanpasJed OT JeBoro Gepera K OpaBOMY, TO KapTHHA MOJAYYHTCH 06paTHo
CHMMETpHYHAad.

Takum o6pasom, Biansuue cocrapiasiomeir W, Gyaer HWIH CyMMHPO-
Bateca (i W) cO CKOPOCTHIO JbJa U, WIH BEHIUHTATHCA H3 Hee (A W).

JIOMOJMHUTENBHYI0O CKOPOCTD, c006m.aemyxo BEeTPOBOH COCTABJSIOLEH
W, BHIC/ICHHOMY S/IEMEHTY JIEOBOH MAacChl, MOXHO IpeiCcTaBUTh CJIe-
Ayomel dopMyJion: } ‘

Vy=—~4 Wi-a f,-1-dy-1= + W-cosoc-a-f,l-vdy‘-l (3,3)

tiae f,—xoadHuHeHT TpeHHs BeTpa IO JeJIOBOH HOBerHOCTPI
a — xoapunrenT HpOHOpHHOHaJIbHOCTH.

1 Ecau sertep HanpaBJleH NoJ YrJIOM K TOPHU3OHTAJbHOE [OBEPXHOCTH JEASHOTO MO,
‘TO Ha [0C/HeZHEM BO3HHKAIOT NYJbCHPYIOLIHE BePTHKAJbHbLIE CHJBL, BAABJIHBAIOLIHE JEHO-
BYI0 MacCy .B.-BOAY.  DTH- CHJIb- B JajIbHEHIIEM HE YUWTHEBAIOTCSH, KAK  He- OKasbiBalouiHe
HEeNOCPeACTBEHHOro BJMAHHS Ha rnpouecc ¢OpMHPOBAHHSA JIeXOCTaBa,
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A,

Bupaxenne (3,3) Haxo HpOCYMMPIpOBaTb c nosepxaocmon CKOPOCTBIG-
‘M NOACTaBHTb B ypaBHeHue (1,5)

dFl = dm [‘U ——('Uﬂ F v ) ——~k1—'dm k (3,4)’

rne 82= [v, — (v, + v-)]® — ocpeanenHoe. »

- Hunapa6ortn caawl dF;
BMecTOo ypapHeHnus (1,19}
NOJNYYHM TeNephb . CAeAYIo-
mee BhIpaXeHHE!

dh, = anii L L 35)

PaGora cuanl dP
ocraercs 0es U3MEHEHHsT MO
ypasuenuto (1,18). PaGora.
cuanl dF; Takxke -ocTaercs
6e3 U3MeHeHHS TI0 ypaBHe-
auo (1,20), Tax Kax mpous-
BOAMBEIC HE H3MEHSTCH Or
npubasneHus K QyHK-
IIMd  TIOCTOSIHHOH  BeJH-—
YHHBL 10U,

Cocrapasomass Wy
BhI3HIBAET HaBaJjl JeJsTHOTO:
noJas Ges ymapa Ha Oeper w
CKUMaeT JIeASHOe ToJie TO:
HanpasJenuio ocu Y. Oue-
BHAHO, yTO TIpu ¥ = 0, T. e.
y HaBeTpeHHOro Oepera Ha--
BaJ - PaBeH  HyJMIO, 1pH
y=25B, 1. e y noagBer-
penHoro  Gepera  HaBak
yMeeT MakKcuMaJbHOe 3Ha-
YeHHe,

OrnpeneneHnre BeTpOBO-
ro HaBsaJa Jbja Ha Geper ¢
yoapoM - Hau  6e3 ypapa
npejacrapiasier co0o0  HC-
KJIOUATENBHO CTIOMHYIO 3a--
Jauy, N0 Cero BpeMeHH eille:
"He DPelIeHHYIO.

IlonwiTku padcMOTPETH:
9Ty 3ajauy, TpeIpHHATHE
HEKOTOPHIMH ~ HCCJIe/loBaTe-
asgmu, danpuMep H. M.
MTanosbiM,! OrpaHAYHBaloT~
Csl M3yUeHHeM WacTHBIX CJyudeB, yallle BCEro Hapasaa ¢ yAaapoM, ¥ He TpH-
BEJIH KO BIOJIHE YHOBJICTBOPUTCIBLHBIM Pe3yJbTaTaM.

B camom ofmeM Bule MOMXHO [IPUHATH, YTO CHJIa BeTPOBOLC HaBAL:
Jspaa Ges yaapa 6yner MPONOPIHOHANBH2 HOPMAaJbHON COCTABJSIONeH BeTpa

N’ 2‘ H. M. Ulanoa Ynap abgun 0 coopyeHust. I'MAPOTeXHHYECKOE CTPOHTENLCTBO,.
Ne 2, 1933. '

HoyansHed

Puc. 9. CxeMa nefocTaBa Ha NPAMOM Y4acTKe pycia
IIPH BeTpe.

126



W,, naowany JiefoBol TIOBEPXHOCTH ¥ ee Macce. TakMM 06PasoM, MOKHO
aanucaTbh, YTOG BETPOBO# HaRaa Ha 1 m. M. nomBePpemHou foxoBoll rpaHi
RLIZIEJIGHHOTO 3JeMeHTapHono o0beMa JenoBoil Macchl B PACCTOSHHH. Y OT Hd-

BeTpeHHoro Gepera coOCTaBHT

Ny=W:sina-a-f,-Q-M, (3,6)
rae '

Q= jl -dy=y-1—1omans JIeR0BOH MaccH 1O paccmanuBaemoro aue-
MEeHTa, :

} —Macca JefsHOrO mONA A0 PaccMaTPHBAEMOTro?
ajeMeHTa,

y
» szll'dy'h'p'T'éz
0

y :
= S_dm-dy=dm-y
0

Taxum oﬁpaéom,’ B ,umb@epeﬂunaﬂbnbﬁ q)que
' dN,= W-sina-a-f,-y*-dm = (3,7¢
npg y=0 umeem N,=0,
npu y=B N, = Makc.

Cuzna Tpenus, pasBHBaeMas BHJENCHHHIM 3]1€MEHTOM IOJ BIUAHUEME
BETPOBOTO HaBaJja JbJa, MOXeET OHIThb 3amucaHa B creaylomel dopme:

dF,—dN, poy= W-sina-a-f,- y* dm-peu, - (3,8p

rie pew— KO3(QGhHIKEHT BHYTPEHHErO TPEHHS JIEJOBOH MAacCCH NPH HaJH--
YH{ CKHUMAMOUIEH CHJIE, PACCMOTDPEHHHH BHIIIE.
Jast snemenTapHOi paGOTH CHJBL TpeHust F, HA BceM myTH (OPMHPO--
BaHHA JEA0CTaBA MOXHO HANHCATh
Ly Ly - : : ) ‘
: dAn: Y dF,-dx= j‘W-sina-a~f,,}-y2-pc.,-dm-dx= (3,9)
0 Q
= W-sina-a-f,-y*peu- Ly dm.

dmopa pa6oTH dA, BHpPaXaercs KPUBOJIHHEHHEM TPEYTOJNBHHKOM '
C BepHIHHOH ¥y HaBeTpeHHOI‘O Gepera M C OCHOBAHHEM Y NOABETPEHHOrC
6epera, BeCbMa HaNOMMHAIOUIIHAM 3MI0PY OT LEHTPOGEXHOH CHJHL

O6umee ypaBHeHHe AHHAMHKH JJIs1 BBIJAE/JIEHHOrO 3/J€MEHTApHOrO 06b--
ema JIe,T.LﬁHOI‘O noas 6yneT HMeThb cnenyxoumn BHJA, B NPEINOJIQXEHHH,,
"yro v, = 0:

)2 .
_dmﬂ%ﬂ’)_:dm.g.jly_;_
—}—»dm-‘i 2k L y—dm- P fv -g- L
. — W-sina-a-fn-y*-dm-pcM-Ly. (3,10)
Otkyzna o - .
, : (v, £ )R )
Ly'-_-: — . (3,11)

QpLCM-v g—}—2 Wsmaaf,,ypcM—le 5;'53-131
Hnu B camBomnueckoit dopme

— (vny * UB‘)Q/ ’ | 3,12
YT R+ Ry — G — Gy’ (3,12)
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V(S , -
Ry=2-W-sina-a:fyy% poy. . (3,13)

Gy —2—-6 2 k], _ S (3,14)
a OCTaJbHblE 060BHAYEHHA npex\mne
Uecnenyem wucauresns ypasrwenuil (3,11) um (3,12) B mpenmosoxKeHuy,
4TO 3HaMeHaTeJ b MX CYIISCTBEHHO MOJIOMKUTEIbHAS BEMYMHA,
BosmoxHbl clegyomue KOMGHHAUMN U, H U,

‘1. mpu nomyrHoM Berpe ()

@ v, > |, 2. mpu BcTpeuHoM Berpe (—) ,
. . npu nonytaoM Berpe ()
6. Uy=|7,| . TIpH BCTPEYHOM BeTpe (—) (3,15)

1

2
6. v, <|o,] 1. npu monyTtHoM Betpe ()
© Yn Bl 2. npu BcTpedHOM Berpe (—)

W3 paccMoTperns 3THX YCJIOBHH 'BI/IILHO 4T npn MONYTHOM BeTpe (3HaK
TJI0C) UHCAMTENb OBICTPO pacreT, a IPH BCTPEUHOM Berpe (8HAK MMHYC) —
GBICTPO yMEHBIIaeTCsl, TeM He MeHee HeJb3sl YTBEPXKIATh, 4TO BCErfa MpH
DOMYTHOM Berpe IyTh (HOPMUDOBAHWS JeTOCTaBa YIVIHHSETCS; [PH BCTpeu-
HOM K€ HalpasJeHHy BeTPa IyTb JemocTaBa Bcerlla ykopauuBaercd. [Ipuunna
STONO 3aKMI0YaeTCd B HAMWUHKM BTOPOTCG UIeHA 3HaMeHaTessi YPaBHeHHA
{3,11), xoTOpEHII BHIpaXKaeT BJMSHHe cocTapJsiouwed serpa W .

Ecau BeTep HampaB/eH 6JHM3KO K HOPMAJAH K. OCH BO}IOTOKa, TO COCTaB-
asomas W, Beanxa, a cocrasisiomas Wy Mana, I IDO3TOMY NONYTHOE
Hanpasnelme BEeTpa 3aTyUIEBHBAETCH BJAHAHMEM BTOPOrO 4HCJIa 3HAMeHa-
TeJas W IyTh JELOCTaBa MOXKET YKOPOTUThCA. [IpH BCTpeyHOM BeTpe Bcerja
pausuue W, u W, cymMupyerca U myTh JELOCTaBA YKOPAYHBAETCS.

Toano B cnyqae W =0, 4YTO HMeeT MeCTO, €CJAH BeTep HaNpaB/eH
‘HeNnoCPeJACTBEHHO II0 ocn BOZOTOKA, IONYTHLI BeTep BCErAa VAJIHHAET,
- BCTPEUHBl — BCErJa YKOpauuBaeT NYTh (hOpMHEPOBaHUSE JIefl0CTaBa, TaK
KaK HpH 9TOM MPOMajaeT BTODOH u/Je€H 3HAMEHaTeld.

Takum o6pasom, ycaosue (3,15, @) npu o =0 o3HayaeT ypeandeHHe
JUHHB (DOPMHPOBAHHS JIeJOCTaBa.

Mo mMepe yBenuueHns yrjia o (oTcuer yma o HJACT HNPOTHB YacCOBOH
CTPeJKH OT IOJOXATEJIbHOTO HANPABJIEHHS OCH BOLOTOKA) yBeIHUEHHE

K
AnEEbL Ly HAYMHAET COKPAMaTBCs M MPH a==-5 AMHHA L, CTaHeT MeHbIle
MpOTHB CIy4as NPH OTCYTCTBHW Betpa. OueBHIHO, qTo TPH KAKOM-TO Cpes-
HeM 3HAYEHHH a;, OTBEYAIOMEM YCIOBHO 0 < a; < » 5, AJHHE J1€/10CTaBA

©yler paBHa TOH, KOTOpasg uMesa OB MECTO H NPH OTCYTCTBHH BeTrpa.
- Jlanee  1mo Mepe yBE/JHYEHHAS Yrja o K IPH COXPAaHEHHU YCJIOBHS
(3, 15, @) cocraBasiionmas W, IpHHEMaeT BCTPEYHOE HalpaBJeHHE H JJIHHA

JegocraBa Ly eme 6onee ymenpmaercs. Ecan o=, 10 Wy=0 1 Takue

Oyrer Haﬁ.l[IOlLaTbCH yMeHpIIeHHe JJIMHH Ly, HO yTBepXKAATh, YTO NpPH
9TOM Bcerfa OyJerT HauMeHbIIas mJKHa nym “(hOpMHpOBAHUS AEN0CTaBa
HEJb37, TaK.KaK IpH 0cOOEHHO HH3KO# TeMIIEpaType BO3JLyXa BJAHNAHHUEC
YeTBEPTOTO Y/JE€HA 3HAMEHATeJs MOMET OKasaThCd CTOAb OOJBUIHM
(3a cyer yBesuueHHMs KOd(pPHUHEHTA TPEHHSA (), YTO OTCYTCTBHE 3TOTO

3
qJeHa [P o =T MOMET CKa3aTbCA HA yBeaHYeHHH AMHHH L. Ilpy a=o-m
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uMeeM cjaydai, aHaJOTHYHHH a = %,\ HO IIDH 3TOM JE€JOCTaB HayHeT pop-
MHpOBaTbcsi Yy NPOTHBOMOMONXHOro 6Gepera (mpasoro). Hakowey, ciaydai
o == 2m, KOHEYHO, COBNAJAeT C ycaoBHeM a=0. . :

B ofmeM c/ayuae IpH TeMOepaType BO3LyXa HE CJHIIKOM HHU3KO#H
JUMHA NyTH QOPMHPOBAHHA Jef0CTaBa Ly B 3aBUCHMOCTH OT yIia ¢ MOXeET
6HTh NpeJcTaBIeHa rpadUuecKH, Kak 970 mokasaHo Ha puc. 10 xpuBoi I.
Ha sTeM pucyHKe NOKa3aH MeTOJ OTCUETa YTIJIOB o M MPOBEIEHA OKPYX-
HOCTb paauyca L, paBHOro JgjauHe OyTH (OpMHPOBaHHA JIEZOCTABA IPU
‘oTcyTcTBHM BeTpa. Puc. 10 mocTpoeH JAJsl HEKOTOPOH . CTPyH JIE€AAHOTO
nons, He COBNAJAOIIEH HHM CO CTpeXHeM BOJLOTOKA, HH C NMPHOPEXHOH
CTpyeH, : : o

OkpyxHOCTb pajauyca L, mepece-

KaeT xpusyio / B ABYX Toukax D), opu-
€HTAPOBAHHHX MOJ YIJIaMH ¢y H 2% — &, 7
¥ Hanpas/JeHHIO TeUeHHS  BOJOTOKA. 7‘
Ecam BeTep BCTpPeUaeT OCb BOJOTOKA :
noJ 3THMH YIJIAMH, TO, K&K -CKa3daHO Y
BHIIe, JJHHA NYTH JexocraBa OyjxeT ,

paBHa Ly, T. e. JJauHe €ro ImpH OTCYT- ’ o
_CTBUH BETpA. : 3 |

Cayuait (3, 15, 6) IpHBOAHKT K TOMY, s
uyro npu o=0 miuHa nytd L, ysean- .

YUTCsE NPOTHB TOJBKO YTO PACCMOTPEH- NN

HOrO (Cayuas, a IpH a== .JeloBas

Macca COBEpIIGHHO He IlepeMelnaeTcs 3

u JexoctaB oGpasyercs Ha Mecre. [Ipu Y

o = g Moo= T JUHHA TyTH Lyf _

yMeHbIIAeTcss 3a cyeT OOJBIIOTO BETPO- Onpyhcrocms pod, o,

BOrO HaBasa JeJOBOH MacCH Ha Geper.

Ha puc. 10 ycroBHsi, OTBevamomue Puc. 10. Cxema n3meHeHus HJHHBI Qop-
MHPOBAHHSA JeNOCTaBa. R MPAMOM yua-

cayuamo (3, 1.,5’ 0), T. . Vy=|v,|, Hame- (pc IpH BETPE B 3aBHCHMOCTH OT
CeHbl KpPHBOH 2, U3 PACCMOTPEHHS KOTO- yria o K CHABI BETpa.
poﬁ BUJHO, WTO IIPpH a=7 HNJIHHA Ly "Kpupas 0 — OXpYXHOCTb panuyca L, paeuas
BEIDOJK/JIA€TCS B HYJDb, T. € B TOUKY. - g1 cayuah op > 0p, xpusan 2o enysah
B paccMmaTpuBaeMoM CJjay4dae OKpY- Vg = Vg, KpUBAA 3 — cayyait vy < vy,
XKHOCTb pajguyca L, Takxe mepecekaer
KPHUBYI0O 2 B IBYX TOUKaXx, KOTOpble, OU€BHAHO, GYAYT HPEKHHMH TOUKAMH
D, opueHTHPOBaHHEIMH IO TEMH XKe YIJIaMu, DTo 06BIACHAETCS TEM, UTO IIPH
HaJMYHM BeTpa 3aJaHHHK MYyTh QOPMHpOBaHHA semocTaBa L, MOXKET HMeTh
MeCTO TOJABKO IIPH OINPEJEJeHHOM COOTHOLIEHHH COGTaBasgmux W, u
W, npu mpouux, KOHEYHO, PaBHEIX YCJIOBHAX. - .
Cayuait (3, 15, 8) IpUBOAHT K TOMY, YTO mpH yrie a==0 piuga nyTa L
eme G6onee YBEJNHYHBACTCA Jaxe MNPOTHB TNpeibAyINErd cayyasd, a MpH
a=m, gmuAa L, CTAHOBHTCH ' OTPHUUATEJbHOH, T. €. BETEpP TOHUT JeJ

b ,, 3
npotuB TeueHud. Ilpn a= 5 HME O==, % JIMHA TNYyTH Ly YMEHBIIHUTCA
IPOTHB MNpPEABAYINEro C/Ayyas, TaK Kak. HaBaa Jbfa Ha Geper Gyner eme
6oJblIe.

~ XapaxkTep H3MeHEHHs JJIHHH NYyTH (QOpMHpOBaHuMA JexocTaBa L
B 3aBHCMMOCTH OT YIVIa ¢ B PAaCCMaTPUBAEMOM CJIyuae MOXKHO IpeACTaBHTh
- ce6e, paccmMaTpuBas KpHBYH 3 Ha puc. 10. Dra xpuBas eme Gosee BEITH-
HyTa 0O HANpaBJEHHUIO TeYeHUs W eile GoJiee CxaTa B IONEPEYHOM HANPaB-
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JIHHH, 4 B HAaNPAaBJEHWHM [POTHB TEUEHWH BprO)KlIaETCH B JIeNeCTOX A%
OTpHIATeAbHBIX 3HAauenudt Ly. B npenenax JemecTka yroJ o OTCUHTHIBACTCSE
no ofmeMy OpaBuay, & AauHY Ly Hago 6paTth IO MPOAOJIKEHHIO PafHyCa
KPUBH3HE Yepe3 LEeHTP.

Kpupasi 3 Taxxe -nepeceuer oxpym—xocm pa,zmyca Ly, u B Tex xe
“TOYKAX, YTO ¥ B NPeBAYLINX CIydasix. ,

Ha puc. 10 oueHb ACHO BHJHO, KaK OKPYXHOCTb L; pa;myca JJas Caydas
OTCYTCTBUsL BeTpa (Maiu NpM O4eHb c1aGOM BeTpe) IO Mepe-  VBeJHYEHHsE
CHJBl BETpPAa IOCAEN0BATEe/JbHO BEHIPOKIAETCS B KPUBYIO [, 3aTeM B KpH-
BY10 -2 B IPH OYEHb CHJIBHOM BeTPE B KPHBYIO S. DTOT NOCIEAHHA Caydai
yacTo HabaionaeTcs B-yCThbAX PaBHHHHHX DeK U B NpuGpexHOH 3oHe, rie
CKODOCTH TeYeHUs MaJbl.

O6pamaacp X pacCMOTPEHHIO 3HAMEHATE/S YPABHEHHA (3 11) OCTaHO-
BHMCsI TOJBKO Ha CaIydyae, KOTJa YHCIHTE/b

[vny+'z) | = 0.

, ﬂJm JeJOCTaBa M Ansl NeJOTPAHINTA MONHO HAMMCATH CIEAYIOpe
YCIOBHSA: ) :
IUisl 1eI0CTaBa

R +R;>G, + G, | (3,16).5

G+ Gr >R +R, } (3,17)

TR YCAOBHS NPHHUUOMANABHO HHUYeM HE OTJIKHYAIOTCS OT TeX, KOTo-
phle GLLIH BHIIMCAHH PaHbIIE JJs CAydas OTCYTCTBHA BeTpa. [as jemocraBa
Heo6X0AMMO, 4TOOH padora Cu/J CONPOTHBJAEHHS Oblia GoJbiie paGoThE
BJIEKYIIMX CHJ; M JeLOTPaH3UTa HEOO0X0AUMO, YTOGH paGoTa BACKYINHX
cua Onna 6om>me Win paBHa paGoTe Cusi CONMPOTHBICHHA.

MurepecHo mnpocieluTb H3MEHeHMe MJIMHHE Ly MO ‘WMpHHE BOLOTOKA,
T. €. TOCTPOHTH CTBOp JILOCTABA.

PaccmorpaM uacTHeif- cayuail (3,15,a) mnpum BeTpe OT mpaBoro Oepera
X JIeBOMY Ha pu¢. 9 u NpH NONyTHCM Hanpas/iennu W,.

B paccmatpuBaeMoM ciayuae, KaK OHJIO IIOKa3aHO BhIUIE, BTOPOHl 4ieH
3HaMeHare s R; y npaBoro 6epera o6pamaercs B HyJ/b, a y JEBOrO HMeeT
MaKCMMYyM, TO09TOMYy AnauHAa L, y JeBoro Gepera OylerT camasli KOPOTKas,
a y mpaBoro camasi giuHHasg. Tak Kak YeTBEPTH WieH 3HaMeHartens Gyrer
GoJiblile, YeM aHAJOTHYHBIH eMy TpeTHll Y/JeH 3HAMeHaTesas B yPaBHEHUM
(1,22), To mpu HaXHYME TPHHATOTO 3JeCb BETPA IjuHa L, y mpaBoro
6epera 6yner NJVHHee, €M NPH OTCYTCIBHH BeTpa (mpu BCTpeqHOM BeTpe—
6yner xopoue).

Ws ypasuerus (3,11) BuAHO, 4TO Ha CTpexHE BOAOTOKA, KOIja B nep-
BOM WIEHe 3HAMEHATEJs BHIPaXEHHE fvy obpamaercs B Hy/ab, pauna Ly
He YXOJUT B GECKOHeUHOCThb, KaK 3TO OBLJIO IPH OTCYTCTBHH BETpA, TaK
KaK 3TOMY TpeNATCTBYeT-HaJHuHe BTOPOrO uneHa B 3HameHnaTese. [loaro-
My Ha CTpexHe BOJOTOKa AnnHa Ly 6y11eT f6oJspumie, ueM y 6eperos, HO
BO BCSIKOM CJydae CYIIeCTBEHHO Koneqﬂon BEJIMYHHOH..

Ecin W, nveer BcTpeuHOe HAanpaBjeHue, TO HA cTpexue pasMep Ly
OyaeT ene 60J1ee YKOpOUYEH.

s uamocTpanmun BJAMAHHS BeTpPAa HA JIeJOCTAB Ha NPSIMOM YUacTKe
IYTH HA pUC. 9, @ H3JI0XKEHHHIE BLIIIE PACCYXKAEHHA MOSCHEHH TPadHUecKH.

Ha stoMm pucyHKe napa xpuBHXx [/—I, cXOAfIKXCA B GECKOHEYHOCTH,.
OTBeYaeT CTBOPY JeAOCTaBa IpH OTCyTcTBuH Berpa. Kpusasg 2—2 ¢ sA3H-
KOM BMECTO aCCHMILTOTHYECKHM CXONALIMXCA BETBeH COOTBETCTBYeT MOMyT-
Homy BeTpy W, a KpwBas 3 COOTBETCTBYeT JeAQOCTABY IpPH BCTPEYHOM
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setpe W, H2a sToM xe pucyHxe HaHeceHH B YCJOBHOM Macmutabe pac-
CTofHHsA L, OT HAYaJbHOrO CTBOpPa MO COOTBETCTBYIOHIUX KPHBBIX.

Jlunud I—1 OTXOASIT OT HAYaJBHOIO CTBOPA, KAK 3TO ObIJIO IOSICHEHO
B § 1; Ha puc. 9, @ sabepern He HaHECeHH.

HpaBaH BeTBb KPHBOH 2—2 (mpu nONyTHOM BeTpe)
HAYHHAETCS OT HEKOTOpOoH TOouku A, KOTOpas He COB-
NajfaetT ¢ TOUYKOH A; W JIeXKHT HHXKE ee IO TeYeHHIO. ' ;

C Bo3pacTaHHeM y TpaBas BeTBb cHawaga pesxo @ [ITTTEITIIIR
OTTATMBAETCA K HAYAJIbHOMY CTBOPY 3a CUeT BTOPOTO
uJeHA 3HAMEHATed, a 3aTeM ONATH MOBOPAYHBAET IO
TeqeHHIO. : 9

JleBas BETBb KpnBoﬁ 2—2 ortxopuT OT TOukM A,
Jexamei- o TeYeHHIO BHIIE TOUKH A;’, 3a CYer .Toro
e BTOPOTO W/ieHa 3HAMEHaTeJs, BHPAaXAIOMEro BIHA- 4 Wi
HHE TONEPeYHOH cocTamasomel Berpa Wy. | 1

PaspriBa kpupofi —2 Ha OCH BOLOTOKZ HET, H

aCCHMIITOTHYECKHE KpHBHE BRIPOXKAAIOTCA 31€Chk B s3bi- )
yox. Takum o6pa3oM, Haxe NpPH HATHYHH HONYTHOIO \ \\
BeTpa JeLOCTaB Ha BOAOTOKE YCTAHABJAMBAETCSH, YTO D
obecrieynBaercs cocTas/somelt Betpa Wy. 2NN
Kpupas 3—3, npexacrasasiomas co60io GPOHT JeL0-

CTaBa IIPH BCTPEYHOM BeTpe, IIOCTPOeHa Ha OCHOBAHMH -
Tex e coobpaxenui, 4ro u kpuBaa 2—2. Hauvajipuas
Touka A, Ha npaBoM (HaBeTpenHoM) Gepery npuOaH3U-
JIaCh IOYTH K CaMOMY HayaIbHOMY CTBOpY. HawaapHas
TouKa Ay’ Ha JeBOM (NOABETPEHHOM) Gepery MOMKeT OKa-
3aThCA 11a>1<e BHILIE HAYaNbHOrO CTBOP?, TaK KaK CMep- 9) 4
3aHye JEJOBOH MacCH IOJ JaBIeHHEM BO3MOXHO Jaxe
npu teMmneparype Boszyxa Beime 0° L.

OueBHIHO, €C/H BeTep HaIpaBJeH OT JIeBoro bepe- 27
ra X IpaBoMy, TO puc. 9,4 I[OBEPHETCS CHMMETPHYHO \/
OTHOCHUTEJBHO OCH BOJOTOKA.

Auioput R, Ry, G, u G, npencrasaensl Ha puc. 11 & 7

KM ype3BHYAHHO HANOMMHAIOT T€ BIMIOPH, KOTOPHE H30-
6paxeHsl Ha puc. 8, Ha sTOM e PHCYHKE HaHeceHa
yC/I0BHAasg KOMOACHas KOpoOKa JJsA OPHEeHTHPOBKH Ha-
NpaBJeHus BeTpa.

‘OCHOBHOE OTJIMYHE 3MI0P 1O pHc 11 1 mo puc. 8
3aKJI04aeTCS B TOM, YTO LEHTPOOE}XKHas cujaa Ha puc. 8
IpWJIOKEHa TOMBKO B Ipeje/ax 3akpyrieHus pychia, =
TOrjJa Kak BeTep NO puc. 11 DmpUIOXKEH HAa BCEH JJAHHE Py 11. Cxema xeii-
BOJOTOKA. CTBHA CUJ IIpU Je-

Ha cymmapnoit smiope 0 puc. 11 kpupas I moxa- ROCTaBE Ha NMpAMOM
3kBaeT, uTO PaGoTA CHJ TPEHHs OT BeTpa GOJblue pa- J acrie pH BETPe:
6OTH BJAEKYLIHX CHJA IO BCEMY NIONEPEUHOMY CEUECHHIO pa G o omiopa. Ry,
BOJOTOKA TAaKXe M Ha ero OCH. [1yHKTHDHOH KpuBOH 3  fqpomopd Ro 0 cyu
oKa3aH cjaydail, xorxa BeTep CJIa0HIH, H HAa OCH BOMO- 3a ReTpos.
TOKa BJEKYHIas CHJA GOJBINE CHA TPEHU .

‘Puc. 11 mocTpoeH B NPEANOTONKEHHH, YTO BETED HANPABJIEH IO CTpeJl-
ke 2. Ecau Berep Oyxner HampaB/eH MO CTpeike &, TO smiopa 2 Iosep-
HeTCA CHMMETDHYHO OTHOCHTEJNBHO OCH BOIOTOKA; TAKXKE IIOBEPHETCS CHM:
METPHYHO M CyMMapHas 3Iiopa. , »

Ecnu Berep Oyjer HanpasjeH no crpeiaxe / uiu 5, 10 smiopa 2 Ipo-
NafieT, TAaK KaK HCUE3HET cocraisiomas serpa W,. O,ELHOBpEMeHHO HaMe-
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uutca smopa (p, T. €. YeTBEpTHH uWIeH 3HaMeHaTeass ypasHeHus (3,11)
32 CYET CJIaraeMoro + v, 4To o6ecneyuBaeT B IEPBOM CIydae yBEJIHUCHHE,
4 BO BTOPOM C/lydYae yMeHbIUEHHWE IJIHHEL NyTH L.

Haxoueu, ecnu BeTep HampaBJe€H IO 3KBATOPY, T. €. IO CTPE/KaM 3
HMJAH 7, TO 8mopa Ky BOCCTaHABIHBAETCS, HO NpomajfaeT ciaaraemoe (+ v,)
B ypaBHeHuu (3,11) u mostomy B 060HX Caydasdx JJIHHA NYTH HOPMHPO-
BaHHA J€IOCTaBa COKPAIIAeTCS MPOTHB AJMHH L, IDH OTCYTCTBHH BETpa.

Heob6xogumo €me 3aMeTHThb, UTO IOc/e 06pd30BaHHS JELOCTaBa JIelo-
. Bas Macca NPOXOJMKAET CMEP3aThCsA 33 CYET BPEMEHH BO3EHCTBHS MOPO34.
Ilpu sTomM Temmeparypa BOSJYyXa MOXET HAXE HECKONbKO MOAHATHCS IpO-
THB YCJOBHH, BHI3BABLIMX JENOCTaB, HO JHOJIXKHA ocTaBaThCsa Huxe 0°C.

ITosToMy, ecim mocse 06pa3oBaHUsA J€LOCTABA CHATDH BeTED, CIOCO6CT-
BOBaBUINH ero GOpMHPOBAHHIO, TO JEAOCTAB HE HAPYIUUTCS U 6yAeT CTos
JO Tex IOp, MOKa Koa(pdHIMEeHT BA3KOCTH {,, JICHOBOH MAacCH HEe yMeHb-
IMHTCH A0 BEJAHYHHEH, IPH KOTOPOH BJEKYIIHEe CHJbl HADYMIAIOT MPOYHOCTH
JIeASTHOTO NOKPOBAa. DTO NPOHCXOIMT BECHOH, KOTJA MOJL BJIHSHHEM COJ- .
HEYHOTO O00JyueHMs JeAsHOH NOKPOB IIOTEPSeT CBOK CTPYKTYPY, B CBS3H
¢ yeM koa(pHuuUeHT p,, PESKO yIAJET.

Cayuali Tax Ha3bBaeMOI'O «pa3belaHHs» JEeAAHOIO IIOKPOBa GHCTPO
TeKyHieH BOJOMH OTHOCHTCA K SABJIEHHSM HHOTO NOpPAIKA.

§ 4. BAMSHUE BETPA HA ®OPMHPOBAHUE JIEAOCTABA HA
3AKPYTJIEHHM BONOTOKA U OBIIEE YPABHEHHUE
’ ®OPMUPOBAHUS JIENOCTABA

[lpr PacCMOTPEHHH BJIMAHHMS BETPa HA 3aKPYIVIEHHH BOJOTOKA BO3HH-
KAaT NONMONHHTE/bHEE TPYJHOCTH, BHI3BAHHEHIE TeM, YTO MEHSETCH YroJa
BCTpeuH Berpa C ocklo Boxoroka. Cocrasisiomas Betpa W, ocraercsa
BCerja HOPMaJbHOH K OCH BONOTOKA, cocTaBiswuas W, Bceraa coemazaer
C OCbI0O BOJOTOKA, HO 00e COCTAaBJAAIONIME HENPEPHIBHO MEHAIOT BEJHYHHY
U MOJIOXEHHe B IPOCTpaHcTBe. [l MOJACHEHMS CKa3aHHOro Ha puc. 12
npejcTaBJleH KPHBOMHHEHHEIA y4acTOK BOJAOTOKA, HOKPHITHIA HENPEPHBHHM
[OJBUXKHEIM JIEAAHHM CJIOEM, M ABHXKEHHE JABYX OTHEABHBIX BJEMEHTOR
5TOr0 MOKPOBa — 3aIUTPAXOBAHHOTO H HE3AWTPUXOBAHHOIO.

KpuBonuHe#HHHE Y4aCTOK BOJZOTOKA IIOKA3aH, KaK U B § 3, cCXeMaTHUHO,
T. €. B BHJE NPaBHJIbHOH KPHBOH, OYEPUYEHHOH IO Ayre Kpyra.

BeTep mpHHAT IO HANPaBJEHHIO OT BHIYKJONO Gepera K BOTHYTOMY
mo cTpenxe 8 yCIOBHOH PO3H BETPOB, HAHECEHHOH HA pmc. 12 cmpasa.

PaccmMoTpuM CHavaZla JBHXXEHHE 3aIUTPUXOBAHHOTO SJIEMEHTAa Jeisd-
HOTO [OJIS, TOCJIEA0BaTEIbHbIE [ONOXEHHs KOTOPOro OGOSHAUYEHH LHdpa-
mu I 10 7 BkaounTeabHo. [IpHHATO, YTO HAYaJbLHEIH CTBOD COBHAJaeT C
HAayaJOM KPHBOi; yroJ moBopoTa O0O3HAYEH Yyepe3 ¢,; pagHycH o6o3Ha-
YeHH, KaK M paHblle, HA PHC. 7. :

[Tonoxenne 1 coOTBETCTBYET MOAXOAHOMY HPSIMOJHHEHAHOMY YYacTKy
'BOJOTOKAa. BeTep HampaBjeH HOXZ YIJIOM ¢ K OCH BOJOTOKA M COCTAB/IAIO-
mue W, u W, omperensorcs no ypasHeHHio (4,1).

Wie1= W-.cosa }

W,1— Wsina (1)

Cocrasasiomue W, u Wy GynyT mMeTh TaKne pasMepsl U MOJOXe-
HHS B IPOCTPAHCTBE HA BCEM NOAXOAHOM IPAMOJHHEHHOM YYacTKe M0
CTBOpa Hayajga KpPUBOH (H. K.), KOTOPHi B JaibHEAmEM OyJeT CUHTATHCA
HayaJbHHM CTBOPOM. :
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Kax TOJbKO BLAEJEHHHI 5/JE€MEHT JEeAAHOrO MOJAs Hepelfer CTBOP
H. K., TO cefuac Xe H3MEHHTCS OpPHUEHTHPOBKAa BexTopa BeTpa W OTHOCH-
TEABHO OCH BOJOTOKAa M YroJl MexJAy BeKTOpoM W H.OCBIO BOZOTOKA
OyHdeT Temepb paBeH o+ ¢;. Jlaa cocrapasiomux W,; u Wy; MOXHO HAmH-
caTh TeUephb CASXYIOIMEe YCAOBHSA:
‘ R Wxi = W’COS (a +<Pt) } ] . (4’2)
Wy;= W-sin (o« + ;) S

Puc. 12. Cxema negocTaBa Ha IOBOPOTE pycia mnpu Berpe. ..

-

YcaoBuam (4,2) oTBeHalOT Ha pHC. 12 NOJOXEHHS BHJIEIEHHOTO 3Je-
MeHTa Ha cTBopax 3, 4, 5 u 6, npnqu AJsL 9TOTO HOCAE[HErO NONOKERHS
MOXHO HamMcaThp TaKKe ‘

Wye=W-cos(a+ ) } , (43)
Wyo= W-sin (o« + ) )
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Huxe ctBopa 6, KOTODHI fABMACTCS CTBOPOM KOHLA KpuBO# (K. K.),
OpHEHTHDPOBKA HanpaBACHAs BETPA OTHOCHTEJBHO OCH fBOmoOTOKa OCTaercH
HEH3MEHHOH 10 Hayaja HOBOH KPHBOH.

Oco6oe BHEMaHHE CiIefyeT OOpaTHUTh Ha HOJOxKeHHe crBopa 4. 3xech

Yrom o ¢y =5 ¥ KOCHHYC ero papeH HYJIO, MOSTOMY B STOM CTBOpE

-cocraBispoman W TaKKe paBHA HyJI0, a Wy W, atoT CTBOpP MOXKHO
Ha3BaTh PasjeibHEIM M 00603HayuTh yepes W, Ha Bcex crBopax xo pas-
JeJbHOTO, 4-r0, cocraBiswomas W, umeer nonymoe HaTpaBJeHue /s
JIESTHOTO TIOJisl; HAa BCEX CTBOPAaX IOCJAe pa3jeNpHOro HanpasaeHune W, -
CTAaHOBHTCH. BCTPEUHLIM. '

Ecau npexacraBuTh cebe, UYrO YIJH & WIH ¢y CTOJAb BEJHKH, YTO
o~} 9y >, TO B CTBOPE o+ ¢;=m cocrap/sowas W, OKaxercs paBHOH
HYJIO, a 32 9THM CTBOPOM M3MEHHT CBOe Hampap/iesHHe Ha 180°, Dro moJo-
JMeHHe IIOKA3aHO Ha puc. 12 mag Apyroro sjgeMeHra JegoBOTO mnoas (He-
3aIITPUXOBAHHOIO), JBHXKEHHS KOTOPOro ofo3naueHsl uddpamu 27, 4" u 6%
AJISL BTOTO BJIEMEHTA BETEpP NDHHAT IO HANPABJCHHIO CTPENKH 5. Bo Bcex
STHX TpeX IOJOXKEHHAX cocTasasiomas W' ABifeTcs BCTPeUHOH, a coCcTa-
Biasiomas W' MeHseT CBOe MOJOXeHHe OT IPaBoro 6epera K JEBOMY B
cTBope 2', K NOJIOXEHHIO OT JeBOr0 Oepera K NMPaBOMY B CTBOpe 6’ nepe-
X0J coBepumaercs B pasgenbHom creope 4, rae W, = 0.

J151 mepBoro BHLLENEHHOTO 3JeMEeHTa (3aMTpHx03aHHor0) COCTAB/ISIO-
masi W, uMeeT OHO HEM3MEHHOE OTHOCHTE/IbHOE HAIPABJIEHHE OT IPABOTO
_Gepera X JIEBOMY, T. €. COBIIAZAET C HANpaBJIeHUEM LEeHTPOOEIKHOH CHJHI;
JUIsi BTOPOTO BHLAENEHHOTO daeMenTa (HesamrTpuxosannoro) W, no crteo-
pa 4 umeer Hampas/eHHe, COBNAZANOIIEE C HANMPaBJIEHUEM LEHTPOGeKHuOH
CUJIBL, 4 3@ 3TUM CTBODOM IIPDOTHBOIMOJIOXKHOE ILeHTPOGEKHOH CcHie.

BiusHue m3MeHeHMs opuentupoBku cui W, u Wy Ha oGpasosanne
JIEI0CTABA HA 3aKPYIVIEHHH BOAOTOKA NPHHUMIHAIBHO pastqu Cuna W,
IpH 2TOM CHEPBa COXEHCTBYET, & 3aTeM MPOTHBOAEHCTBYET JIEeXOCTaBY
{unu Haobopor).

Hro xe xacaercs cuast Wy, TO OHa BCeI/a COREHCTByeT Je0CTaBY H NP
mepeMeHe 3HaKa MPOUCXOIUT Juuib INepepacnpefenesue Bauauusa W,
Ha OTAEJBbHBIE CTPYH JeAsHOro nous. Huxe sto 6yzer paccMOTPEHO 6onee.
HOEPO6HO

- Jlast usyuenns yCJAOBUEL JIe0CTABA HA 3AKPYIJIEHHH BOJOTOKA IPH HaIH-
Yy BeTPa UO NPUHATOMY METOLY BELLCIMM H3 JEASHOIO NOJs 3AeMEeHTap-
HH MapaJ/esenune], 1 pacCMOTPUM JABHKEHHE ero X0 MOMEHTa OCTAHOBKH.

Ha Brife/eHHBI 3/MeMEHT JeHCTBYIOT, KpOME CHJI, PacCMOTPEHHBIX
B § 2, ellle ngBe JONOJNHUTE/NBbHBIE CHJB, YIOMSHYTHE BHIIE, 8 UMEHHO:
ocesast cocrasisiomast serpa Wy m nonepedunas cocraasioman. Wy,

"CocraBaswmas W, cooﬁm,aeT JAOIONHATENLHYIO CKOPOCTD JIelLHHOMy
IOJI0, OompejenseMyio u3 ypasHenui (4,2) u (3,3).

= + W-cos(a—,‘—‘cp,-)f,,-a-l-dy, ©(4,4)

rae 3Hax () OTHOCHTCS K INONYTHOMY, @ 3HAaK (—) K BCTPEUHOMY ‘HAUpa-
BJIEHHIO BeTPAa U BCe 000O3HAUEHHS NPEKHIe.

Bripaxeune (4,4) HAZO IPOCYMMHPOBATH C IOBEPXHOCTHOH CKOPOCTBHIO
U, ¥ TMOACTABHTh B YDaBHEHHE (3,5) BMecTO v, MOC/E Yero MOJy4HM pa-
60Ty OCEBHX CH.JI, nencmyroumx Ha BHIJE/JTeHHBIA SJIeMeHTaprIH napaJg-
JgeJjenunen:

dA, =dm 7 [wn—(@.ﬂ + 02k Ly = dim %a}” Lyky.  (4,5)
Pa6ora cuin dP ocraercs 6e3 u3MeHeHHs 1O ypaBHenuwo (1,18).
134



Cnna dF, u ee paéoTa ocTaoTC TaKKe 6es U3MEHEHUS IO ypaBHe-
muam (1,13) u (1,20), Tak Kak OT . npuGaBneHMS K OpAMHATAM KPHBOM'
TOCTOAHHOH - BeAHWYNHH NPOH3BOKHAS €€ He MEHAeTCS.

- Pabora LEeHTPOGEXKHOH CHJIBl TAKIKE OCTaeTCA (€3 H3MEHEeHHs COTJIACHO
ypaBHeHui0 (2,5) ¢ To# JHLIb pa3HHueﬁ,' YTO BMECTO CKOPOCTH U, HaLO
Temepb NHCATh CKOPOCTH U, + ¥,

Uro kacaeTca CHJIBH BeTpOBoro HaBana apfa dN; U 06YCIOBJICHHOH
€10 cuabi TpeHus dF;, TO UX MOXHO OlpefeuTh 10 ‘ypaBHeHHsM (3,7) H
{3,8), 3amenuB B HHX sina = const Ha sin (x -+ ¢;) + const.

dNy = W-sin (a4 @) f,-a-y*-dm, (4,6)
dFy= ANy pou=Wosin (- ¢;) fu-a-ytdimepe.  (47)
Jlns mosyuenns paGOTH CHJEL TPEHHs BETPOBOTO HaBaja Ha 3aKpy-

T/ICHHH BOJOTOKA HAJ0 YMHOXHThL ypasHeHue (4,7) Ha ds=ry-de u saTeM
IIDOHHTETPHPOBATH HOJIy‘leHHOG BHIpaxenue or §=0 x0 s——ry do=Ly.

dA, = j W-sin (o + ;) fr- @ y? peu-dm-ds. . (4,8)

0 . ’ .
Ipy uHTerpuposanus Bhipaxenus (4,8) MOXHO BHHECTH H3-IIOJ 3HAKA
WHTErpasa cpejpHee 3HaueHue sin(a + ¢;), mocsae 4ero noAyduM '

dA, =dm-W-sin(a+¢) Lyfy @ Y pew- (4,9)
Ecnu B ypaBHennu (4,9) yrox ¢, =0, T. e. ec/H OTCYTCTBYET 3aKpPYT-

JIeHHE pycJa, TO ypaBHeHHe (4,9) npe06pasyeTcs{ B ypaBaenue (3,9), BbIpa-

JKawllnee BIUsHHE BeTPAa HA NPAIMOM YUacTKE BOJOTOKA.
~ YpaBHeHHE JMHAMHKH BBIACJIEHHOTO B3JIEMEHTapHOIO o6beMa Jexo-
BOH MAaCCH B NPEANOJOKEHHH, YTO J1eI0CTaB 06pa3oBajcsd Ha KPHBOM KO-
JIeHe; MOXHO 3alucaTh B CleAylomieid popme:

a’m'( v, i'ﬁ')z

-—————2—L—=dmg][‘y+

‘ +dm_g..8'2._E1.L _“dm';cm'%y”‘g'[«y—
—dm (v, + )2 pew - ln L — W sin(a=+9;) fo- a- Y2 phoy - dmL

Pemias 910 ypaBHEHHE OTHOCHTEJNBLHO Ly,‘nonyth :

(v%0,)"

Ly:

— -y —_r -_ ry
2: 80,8+ 2(vnzt 'U‘B)z-pncmln;oi—{— ’
----- . . (4,11)

—n?

+ Wesin (« 4+ ¢;) fr-a-y2 —2g- I—Q—g— 5, -k

ypaBHeHH;{ (4 10) u (4,11) aBasiorcs caMbMi OOIIMMH BBIPAMKEHUIMH
{hOPMHPOBAHHUS JIELOCTaBa HA BOIOTOKAX.

Jas moaydenuss HauGojee oOINEero ypaBHeHHS JIEJOTPAH3HTa, OXBaTHI-
BaloOlllero BCe MNpPEAbLAyNIHE <Jyyad, HaJo NPHPaBHAPH -HYJIO 3HAMeHaTeJb

ypasHenus (4,11) wiu nmpaBuJIbHee MONOKHTb CyMMY MOJIOXHTEJNBHBIX Yjie-

HOB 3HaMeHaTte/isd, paBHOfI wiay GoJsblile CYMMBI OTpUNlaTeJBHBIX YJIEHOB.
y - - ¢ co= 2 r »
2ten 0y & +2(Vn + U,) peu-1n -

WS (@ + @) frr 0P Y2 > 2g1+2E8, &y - (4,12)

(4,10)



Tepsuiit ynen npapoft yacru ypaBHeHHa (4 10) Npe/iCTaBIgeT cobor pa-
60Ty BJIEKYIIEd CHIBl THKECTH, BTODOH WIEH IpaBO# YacTH JAaer paﬁoTy
BJAEKYILEH CHJIBI OT PA3HOCTH CKOpOCTefl JIeJJOBOH MacCEl U NMOBEPXHOCTHOM
CKOPOCTH = BOJOTOKA; B 3TOT = WIEH BXOJUT COCTABJAMIAA CKODOCTH,
o0ycyoBleHHass BO3JeHCTBHEM Berpa Ha JEZOBYI0 IIOBEPXHOCTb. Tpe-
THH UeH IPaBOd uacTd JaeT PaboTy CONPOTHBJEHHS CHJ BSISKOCTH JIELO-
BO# Macchl, onpenensseMblx 1o 3akony Heiorona. UerBepTeidl uieH gaer pado-
Ty HEHTPOGEKHOA CUJIB Ha KPUBOM KOJeHe BOMOTOKA; B COCTaB STOTO UJICHA
BXOIUT TaKXKe oceBas cocrabjsomas serpa. IIsTell uren naer paGoTy Hop-
MaJIBHOH K OCH BOJOTOKA COCTaBJAAIONUIEH BeTpa Ha KPHBOM KOJIEHE,

Ecanu orcyTcTBYeT BeTep, a OChb BONOTOKA MCKDHBJEHA, TO B JIEBOH yacTH
ypasueHust (4,10) npomamer cixaraemoe U,, KOTOpPOE TaKXKe INPOHAfeT W
BO BTOPOM U B UeTBEPTOM WICHAX MPAaBOil YaCTH; KpPOMe TOro, IPONajdeT u

mocaefHu# wieH npasolf uacTH ¥ Bce ypammenve (4,10) cosmamer ¢ ypas-
genueM (2,6).

Ecau umeer mecto BeTep, HO HET MCKDHBJIEHUS OCH BO,U,OTOKa TO B mpa-
Bo# wactu ypasHeHust (4,10) npomazer weTBepTHIL uwieH, a B IATOM 4YjleHe
I(xglioiﬂaxom sin ucuesaer ¢; u ypasnenue (4,10) coBmajer ¢ ypaBzeHuem

Haxkowen, ecim OTCYTCTBYyeT BeTep M MCKPHBJIEHHE OCH BOIOTOKA, TO,
K4K JIeTKO BHJeTh, ypaBHenue (4,10) nepexomur B ypaBrenme (1,21).

Bansanue nocaennero wieHa npasoil vactu ypaBHenusa (4,10) ma dopmu-
poBaHze JelocTaBa ymoOHee BCero IPOCHeNUTh HA YACTHOM IMPUMEpE, Tak
KaK 3TO BJUSIH{E 3ABHUCHT OT MHOTHX IIOKasaresieH, a MMEeHHO: OT CHJIbl BET-
pa, OT ero OPHEHTHPOBKH, OT yIyia IOBOPOTA BOAOTOKA, OT Pajuyca noaopo-
T8, OT METEOPOJOrHIecKoil 0OCTAHOBKH,

W3 paccmoTpeHust puc. 12 BHAHO, UTO, HATIPEMED, €CJH TOCMOCTBYIOUH
BeTEpD MMeeT MalnpasjeHHe IO CTPeJKe J, TO, KaK IIOKA3aHO JJIS 3aITPUXO-
BAHHOI'O 3JleMeHTa, HauyuHas OT CTBOpa 2 ;0 pasien]bHOro CTBOPA, COCTAB-
nsomas Wy, HampasaeHa, Kag u IentpobexxHas cuia. IIpu atom oHa conefi-
CTBYET JIEILOCTaBy y.BOTHyTOTO Gepera M OTKUMAET JIeA OT BBINYKJIOTO Gepe-
ra, B TO BpeMs Kak 0CeBag COCTABJAKLIAS MMeeT IONYyTHOE HAUpaBjeHHEe W
TIPENITCTBYET JeNOCTaBy, VAJWHAA ero nyTh dopmupoBanua. OKoHuaTelb-
HBIH DE3yJBTAT 3aBHCHT OT CHJIBL BETPA H METCODOVIOTHUECKOH OGCTAHOBKH.

[locne paspenpHOro cTBOpa cocrapasiomas Wy coxpaHser cBog OT-
HOCHTE/NbHOE HANpaBJeHHe U IPEXHee BJUSHHE HA JeJOCTaB, a4 oceBad
cocrapasomas W, craHoBuTcs BcTpeuHod. Takum o6pasom, mocae pas-
JENbHOrO CTBOpa BeTep O0O0eHMH CBOMMH COCTABJSIOIUMH YKOpauyHBAeT
nyTk (opMupoBanus Jenocrasa. OKOHUATEJbHOE BINSHHE BETPA B 3TUX
YCIOBHAX MONKeT OBHITh BHISICHEHO TOJIBKO C YYeTOM YIJia ¢, H €ro oﬁenx
yacTell J0 PasfesbHOrO CTBOpPA 4 M IIOCJE Hero.

Ecan, Hampumep, yroa ¢, OueHb GJIHM30K K YLy @, T. €. €CIH YroJ
¢4—0 OYEHb MaJ, TO pemlawliee 3HaUeHWe HA MguHy nyTd L, 6yayt
OKa3BBATh YCJOBHA B Ipefenax yrja A0 DPa3fesbHOTrO CTBOpa ecJIH,
HaNpPOTHB, YTroa& %, OyleT OuYeHb MaJg, TO. pellialoliee - BAKSHNE. 6y,uyT
OKa3HBAThb YCJIOBHS B Ipeme/ax yrja moc/ae PasienbHOro CTBOpa.

Ecau npepctaBurs cefe, uTO TOCHOACTBYIOMIMA BeTep HOBEPHYT Ha
180° u vmeer HampaBaeHue IO CTPeNKe 7, TO BJIHsSHHe er0 OyHeT auame-
TPAJALHO NMPOTHBOMONOKHO PACCMOTPEHHOMY BHIle. B aTOM - ciyyae nano
IOBEPHYTb BCe BEKTOPH BeTpa AJs 3aNITPUXOBAHHOTO 9J€MEHTa Ha o6par-
Hoe Hampapienue. Tenmepr B mnpeiesax yraa ¢, T. €, 10 Pa3NeJbHOTO
CTBOpA, NONEepeyHas COCTaBJAAIINAs BeTpa OyJeT HanpasleHa OO6paTHO
neHTpoOeHOH: Cuie;, GyAeT NPOTHBOLLHACTBOBATL JIENOCTABY. Y BOTHYTONO:
6epera "M comeficTBOBaTh €My Y BBIOYKJOIO, & OCeBasg COCTaBAANIIAA
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O6yJZeT HMETb BCTPEUHOe HaHpaBJIeHHe u 6yp;eT COZEHCTBOBATD JIEJOCTABY
BooGmie. [locie pasgenbHOro CTBOpPA W, coxpaHser CBOE OTHOCHTE/NBHOE
HOJIOXEeHHe U IpexHee BiauAnue, a W, CTaHOBHTCH NOIYTHOH H IPOTHBO-
Je#cTByeT JeJocTaBy. 34ECh, TaK XEe KaK H B- IPeJBAYIIEM CcaAyUae,
‘OKOHYATeJbHOE pelneHne BOHNpoOca TpeOyeT BHISICHEHHAS CHJABI BeTpa, COOT-
HOILCHHS YIVIOB @, U Q4o ¥ ADYTUX MECTHHX YCJOBHI.

Ecau, Hanpumep, paccMOTPeThb Cayuai, KOTJa TOCHOACTBYIOIIHI BeTep

HampaBJeH IO CTPeJKEe §, T. €. NPHMEpPHO, KaK A He3aUITPHUXOBAHHOTO
sJaeMeHTa Ha puc. 12, To no PasielIbHOro  CTBOpa 4" cocraBasomas W
HMEeeT BCTPEeuHOe HamnpaBaenue, a W,  coBmaiaer ¢ meHTpoOeKHOH CHJIOH.
Dtu obe cocTaBasoOUINE cnocoﬁcmyroT JIeI0CTABY HA BOJOTOKE 32 HCKJIO-
yeHHEeM NPHOPEXHOH MONOCH Yy BHIYKIOTO Oepera.
A [locie PasziebHOTO  CTBOpA W,' coxpaHseT cBOe OTHOCHTE/JBHOE
nosnoxenue, a Wy’ MEHsAET CBOe NOJIOXEHHEe HAa O06pAaTHOe M CHOCOGCTBYET
Tenepb JIe,ELOCTaBy Y BHIIYKJIOro Gepera. 3hech TAKKE PElIAONIEE 3HAUE-
HYe MMEEeT COOTHOIIEHHE YIVIOB IOBOPOTA IIOTOKA JO PA3AEIbHOTO CTBOpa.
W 33 HHM, CHJIA BETPAa H METROPOJOTHIecKas 06CTaHOBKA.

ECJIH rocrnozcTByomufl Berep mnoBepHyr Ha 180° u uMeer Hampasie-
HHe IO cTpeske I, To XapTUHa moJyuuTtcs obpaTHas TOMY, 4TO ObLIO OfH-—
CaHO BHIIIe,

Takum ke  06pasoM MOXKHO no.nqub KAUeCTBEHHLIE DEIICHHS H npx«r
IPOMEXKYTOUHEIX HAINpPaBJeHHSIX TOCHOACTBYIOIIETO BeTpa MO cTpesdkam 2, 6,
4,8 urT I

- § 5. HEKOTOPBIE OBOBIILEHPI?[ NMOJYYEHHBIX PE3YJIbTATOB

Hecmorpss Ha 70, YTO DOJydYeHHBle BBLILE PelICHHs He MOTYT GHITbH O~
BEJIeHB! JI0 YHCJIA, OHU IIO3BOJSIOT CHEJIATh PN MHTEPECHBIX MOJs NPaKTHKH
‘0606mienuii. OcTaHOBUMCS HA PACCMOTPEHHH pe3yJ/bTaTOB -aHadu3a yCJIOBHEE
JielocTaBa Ha NPSMOJMHEAHOM BOJOTOKe IIPH OTCYTCTBHM BeTpa.

a) Kax noxasweBaior ypaBHeHI/IH (1,21) u (1,22), miauna nyTH (bopMHpo-
BaHHs JEJl0CTaBa IPOIOPLMOHAbHA TOUTH KBALPATy NOBEPXHOCTHON CKODO-
CTH, HO3TOMY C yBeJHUYeHHEM CKOPOCTH IyTh (OpMHUPOBaHHS PacTer OUeHb
6bICTpo Ha ropubix ydacTKax pex, rie NOBEPXHOCTHEIE CKOPOCTH B 2—3 pa-
3a OOoJbllle CKOPOCTeH PaBHMHHEIX PeK, NyTs (POPMHUPOBaHHS JeI0CcTaBa NpH
‘TeX e METEODOJIOTHYECKHX YCJAOBHAX OyJer, nmpuMepHo, B 4—9 pas niauH-
Hee, ueM Ha PABHUHHEIX BOLOTOKAX, H MOXKET 0Ka3aTbCs CTOMb GOJIBIIHM, YTO
BesHunHa L, He yMecTHTCA Ha JUIMHe TOPHOTO YYacTKa PeKd. DTo OfHA U3

{IDUYUH TOTO, YTO Ha TOPHBIX M IIPEATOPHEIX YYaCTKax pPeEK JIeAOCTaB 061:111}{0"

coBceM He HabJIofaeTcs.

Ha osepax u Bomoxpammmumax ¢, = Ou nostomy L, =0, 1. e. Je-
nocraB (GOPMHUpPyeETCS HAa MeCTE. . -

6) Yecaosus (1,21) u (1,22) moxaseBawT, YTo NPH COOPYKEHHHM KaHa-
"JIoB nJisl 06pa30OBaHUA Ha HUX JEIOCTaBa Halo YMEHBIIATD YKIIOH BOXOTOKA
I, TaK Kax IIPH TOM yMeHbIaercss paGoTa BJAEKyIell CHJIBL, a TAKXKEe YMEHb-
WaeTCss U I[IOBEPXHOCTHAsST CKOPOCTh TEUEHHsd, BXOASIIAs B YHCJIUTENb ypaB-
nenust (1,22). OueBunHo, asist oGeCreueHns] TPAHSHTA JISAOBHX 06pasoBaHul
no KaHaJy Hajo, HalPOTHB, YBEJHUHTh YKJIOH BOJZOTOKA.

B) Jlis Kakoro JAHHOTO BOLOTOKA C NPHCYIIMM €My PaclpeieseHHeM
MOBEPXHOCTHEIX CKopocTell (puc. 3,8) NyTh 06pasoBaHHs JENOCTABA L,
6yner pasnuuHBIM y Geperos W BJAMK OT HHX. Tak KaK IOBepXHOCTHHIE cxo-
POCTH PE€sKO I1aJalOT OT CTPEXKHS PEKH. K Oeperam, TO QJIHHA MyTH o6pasoBa-
HUsSI JIEJIOCTaBa COOTBETETBEHHO y OeperoB OyIeT 3HAUUTENBbHO MEHbIUe, YeM
Ha cepeJuHe DEKH. Teopemqecxn HEMOCPEACTBEHHO y GeperoB myTh oépaso-
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BaHHA JIETOCTaBa PaBeH HyJI0, TaK KaK 374eCh MOBPNXHOCTHASI CKOPOCTh DaB-
Ha HyMO. DTUM OOBsCHSeTCs o6pasoBaHue 3a6eperos. Ja)ke Ha TOPHBIX- pe-
®ax, KOTOpble BOOOIIE HE MMEIOT JIeqocTaBa. B 3ToM TakKe KpPoeTcs MPHUH-
'Ha MOCTENEHHOTO M NOCJEI0BaTEILHOTO O6pa3OBaHHH JIeNocTaBa Ha PaBHAH:
HBIX peKax, HayuHas oT GePeroBBIX 30H,

OueHb wacTo MOMKHO HAGMIONATH ABHMKEHHE CILIOLIHOTO JIEASHOIO. IOJS
IoCpeIUHe PABHUHHON PeKd MEeXAY IMHPOKHMH GeperoBHIMU TPUMAsMU, ¥pan-
nenye (1,22) obwpscHser Npuuury 3T0TO siBjeHus. M3 aToro ke ypaBHeHHs
BUJHO, 4YTO [pH IeOMETPUYECKH TPABUJIBHOM OYEpPTaHuM KpHBOH U, = [(y)
JI0 PHUC. 3,6 HA CTPEeXKHE PeKH JeN0ocTaB BooOLIe He MOMKET YCTAHOBHTHCH,
TaK Kak sjech 0v/0y =O. Cayuafi 3T0T, OMHAKO, YHCTO TEOPETHUECKHH, Tak
KaK 3Iechb €IIe He BBEJEHO B PACCMOTDEHHE BJIHSHHE KPUBH3HbLI IIOTOKA B
fiJlade H Ha/JWuue Berpa. Bo BcsikoM cayyae 3aMejjieHue OO0pa30BaHUS J€I0-
CTaBa Ha CTPeXKHe PEKH, TaK JacTo HaG/Ii0/laeMoe B TIPHPOJE, CHO ,ILOK&SbI-
Baercsl ypaBHeunuem (1,22).

.T) U3 ypasuenus (1,22) sicrByer, uro mnas o6pasoBaHHs JepocTaBa He-
00X0IUMa COOTBETCTBYIOLIAsl KOMOHHALMS [OBEPXHOCTHOH CKODOCTH, Trpa-
JHeHTa ee IOTepeK PEeKH ¥ TEMIEPaTyphl BO3AYXa, T. €. METEOPOJOrHYecKOoN
00CTaHOBKH, O0YCJIOBJIUBAIONIEH 3HAUEeHHE KOIDOUIMEHTOB Ry H . -

IToaToMy mJIsi Ka)KZOTO BOJOTOKA CYHISCTBYET HEKOTODPAasi CBOS MAaKCH-
MaJsibHast KPUTHYECKas TeMiepaTypa Bosayxa (Temmeparypa jgegoctaBa 0'Wyp.
Hanpumep — 10° I, BEIIIe KOTOPOH BOJOTOK HE MOXKET CTaTh, IIpU APYrHX THI-
PaBINYCCKUX YCJIOBHIX, T. €. IIPW JIPYTOM Dacxojie -BOAOTOKA M APYTUX Mo- -
BEDXHOCTHBIX, CKODOCTSX M KX DPAJHEHTAX, KPUTHUECKAS TeMIEPAaTypa Jeno-
crapa OyjeT uHOH. DTUM OOBACHAETCS TPYJAHOCTH NMPENCKA3AHWS BPEMEHH Je-
JIOCTaBa Ha PEKax, TaK Kax [aTa ero 3aBHCHT TaKKe H OT TMAPAaBJHKH IOTO-
‘Ka, MeHdoUlelicd OT rofla K Nofly, B 3aBUCHMOCTH OT €0 BOIHOCTH. *

n) W3 ypapuenus (1,22) BumHO Takke, uTo LI obecrnedeHus Tpaﬂsma
JIEIOBEIX 00pa3oBaHufl JOMKHBI GHITh CO6JI}O,£LeHbI YCJIOBHS, YAOBJETBOPSIIO-
ue. ypaBHenuio (1,28).

W3 ckasaHnoro BBIle SICHO, YTO STH YCJIOBUS MJISI KaxkKJOTO BOAOTOKA C
npucyllefl eMy TMAPaBIMKOH MOTyT OBITH YHOBJIETBOPHTENBHEL TOJBKO TPH
‘HEKOTOPOH MMHHMAaJbHOH KDUTHYECKOH TeMmeparype BO3/yXa (reMnepatype
Jaegorpansuta 8. «p ), Hanpumep — 5° I, Huike KOTOpPO# TpaH3uT B 3a4aH-
HBIX YCJOBHSX BOOOIIe OCYIIECTBUThCS He MoxKerT. OueBHAHO, YTo I KaxkK-
JOTO 3a/IaHHOTO BOJOTOKA KPHTHMUECKAs TeMIEPATypa JepocTapa Gymer Bcer-.
Ja HHuXKe Kpmnqecxon TeMITepaTypht JIeI[OTpaHSI/I'I‘a T. e

IJ‘JI Kp. < LLT[) Kp.®
e) Vs ypauenus (1,21) u (1 22) BUNHO, 4TO AJg OGJEryeHus Jielo-

‘TPAH3WTA JOMOJNHHUTCJABHO K HRJIOXKEHHOMY HEOOXOJHUMO  CTPEMHUTBCS K
'YMEHBIIEHHIO TPaJHeHTOB 00,/0y, T. e. K BEIPABHHBAHMIO OBEPXHOCTHEIX
CKOPOCTeHl TIONepeK BOMOTOKA, TaK KakK JIPH 3TOM yMEHbINAeTcs [paBasl 4acThb
“ypaBHenus (1,22). ITosToMy B reoMeTpuyecku NpaBHJABHBIX pycjax Jexo-
“TpaH3uT obpasyercs Jerde, YeM B PEUYHBIX MOTOKaX. K3 reoMeTpuuecKH mpa-
BHJIbHBIX TIONIEPEYHBIX CeYeHuit s JiefoTpaHsuTa 0oJee GaaronpusaTHO, Ha-
TIPEMED, NPSIMOYIOJbHOE, MM TpaleloHJaJbHOe PAaCTAHYTOE CeueHHe, YeM
-CJKaTOe TpallelloUfalIbHOe, NPUOAMKAIOIIEECT K TPEYroJbHOMY, U T. IL

© O6pamasce K PacCMOTPEHUIO BJIMSHHS KPUBHSHBI BOLOTOKA, HYXKHO YKa-
'3aTh, YTO Ha/JM4ue IOBOPOTA pyc/ia BOLOTOKA BCET/la CHOGOGCTBYET 06paso-
BAHWIO JEJOCTABA M. IPOTUBOAEHCTBYET JIETOTPAHSHUTY. DTO SCHO BHIHO U3
‘ypaBuenus (2,8), B sHaMeHAaTeJ e KOTOPOTO MOSBJIAETCS HOBHIE ulleH R2 BCET-
Jla CYLIeCTBEHHO IOJOIKUTENbHAs BeJUUHHA.
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Uro Kacaercst BJIMAHHS Berpa Ha (OpMHpOBaHHe JIELOCTaBa HJIM Ha:

ofecrneuesue Jeg0TPaAH3NUTA, TQ 37eCh MPex/e BCEro Heo6XoIMO HUMETh B BH-
Jy, YTO MBI HMeeM OdYeHb OUDaHHYSHHBIE BO3MOMKHOCTH BJHUSITH Ha HallpaB-
JieHpe U cxopocTs Berpa. [lostomy BODpOC B OCHOBHOM CBOJHUTCS! IJIABHBIM
-06pa3oM K BBISCHEHHIO BJIHMSHHS OCHOACTBYIOIINX BETPOB B IpelJIefOCTaB-
Hblil TIepHOI Ha JeLAHOH MOKPOB.

Jas BosgeficTBHs HA BeTep R PYKAX HHIKeHepa HMEETCSl Takoe CPEJCTBO,
KaK JecoHacaxeHus Ha Geperax KaHaJjdoB, ITH JECOHACAXKICHUST BeCbMa Io-
JIe3HH IO IeJIOMY PSAY APYTHX MPUUMH (yMeHbIIeHHe HCIIapeHus, yKpeie-
Hye OTKOCOB, 3allMTa OT IIeCKOB) M IIOITOMY BCErJa PEeKOMEHIYIOTCH.

Tagum oﬁpasoM MOJKET 0Ka3aThCsl, YTO yJ4acTKH KaHaja, Ha KOTOPbIX
BeTep CHocoGCTBYET OO6PA30BaHMI0 $KEJaTeNbHOTO 3MeCh JIEI0CTaBd, 6y/:LyT
3aKPHITH JECOHACAKICHUAMHI OT OJATrOMPUSITHBIX TOCIOACTBYIOAX BETPOB, 1
naoGopor. Hyxwo, omHako, uMeTh B BHLY, 4TO OOILIHe BEILOJAHL OT JECOHA-
caxgenul no GeperaM KaHaJOB CTOJb BEJUKH, YTO HEJIb3S TOBOPUTb 00 OTKa-
3¢ OT HUX Pajy yJAyUlleHUs YCJOBHH JefOoCTaBa HJM JEJOTPAH3UTA.

Jas obecreyenus JefocTaBa B pyKaX HHXKeHEPa HMeeTCst ellle OfHO

CPEACTBO.

PaccmatpuBas ypaBHeHHH JIe,D;OCTaBa Mbl' BHAUM, UTO B YHCJIMTENE €ro
CTOUT TIOBEPXHOCTHAS CKOPOCTh B KBajpaTe, JTosToMy, yMeHbIIass MOBepX-
HOCTHYIO " CKODOCTh BOJOTOK2, MOMKHO YCKOPHTb (HOPMUDOBaHHE JIEROCTABA.
Tlpu 3amaHHBIX THAPABJIAYECKHUX TNOKA3aTelisIX BOAOTOKA €ro MOBEPXHOCTHYIO
"CKOPOCTb MOMKHO YMEHBIIHTh YCTPOMCTBOM 3amaredl Morepek MOToKa, yKpen-
JIeHHEM Ha TOBEePXHOCTH IIOTOKA IIJIOBYYMX PeUIeTOK M T. Il. IPeNsaTCTBHIL

Takue MEepONpHATHS U3BECTHHI WHKEHeDaM M IPUMEHSIOTCSl Ha KaHaaax
{(3amanu), HO K MCIIOJNbL30BAHHIO MX HaZo OTHOCUTBCS € OGOJBIIOH OCTOPOIK-
HOCTBIO.

Bce uanoxKeHHOE BHIIE TTO3BOJISET CHATHL OTPAHUUEHUE, HaJOXKEHHOe Ha
u3ydaeMylo npobieMy B caMoM HauaJsie paboTH, 3aK/IOYAIOIIEECT B TOM, YTO
Jefloxof, (IIYroxXol) paccMaTpuBaeTcss Kak JBIDKyMascs amopdHas macca,
TIOKPBIBAIONIasT 3epKajlo PeKd HelpePhIBHEIM KOBPOM OT Gepera o Gepera.

- Jlemoxon MOXHO MEBICJIHTB TAKXKe COCTOSIIIIHM H3 OTAEJbHBIX JIbIWUH, HO-
KPHIBAIOIIMX BOMOTOK JHUIIb YaCTHUHO, KAK TOBOPST, PA3JHYHON GaJbHOCTH OT
0 mo 1,0, nonumas mon Ganmom 1,0 noaHOe MOKPHITHE PEKH JIbIHHAMH.

Ecsiu mpencraButh cebe JEM0X0/, HANPUMED, NATHOANBHBIH, T. . MOKPLI-
Baolwi pexy ua 50%, To TeOpeTHUYECKH Ha NPAMOJMHEHAHOM ydyacTKe W IIPH
OTCYTCTBMH BeTpa TAKOH JIEHOXOM HE MOXKET BLISBATh JIEHOCTABa, HO IPY Ha-
JIMYUM BeTpa KapTHHA MEHSIeTCs.

Berep npuxMer AbIHHEL K TIO(BETPEHHOMY Gepery H BBI3OBET BO3HHKHO-
BeHHe HaBaJsia JbAHH Ha Geper, KOTOPHIA B CBOIO OuUepPeb CO3JAeT CHUJIBI Tpe-
HHS BETPOBOro Hapaja H HpHMGpSaHI/Ie JBIMH K 6epery B BHJE GEPEeroBoro
npunas, sabepera.

Caenyronise JbIMHBL JOJKHBL IPOHTH Gojiee y3KAM pyCJIOM ogd OynyT
HaBaJUBATLCs Ha saGeper M NPUMeP3aTh K HeMy H T. I., IOKa BCe _pycito pe-
Kl He 3aKPOeTcs IOCTENEeHHO HapacTaloIIHM 3a6eper0M C OfHOfl CTOPOHEI
HJAW ¢ 00oux OeperoB NpH NepeMeHHOM BeTpe. KpoMme TOTO, JbAMHE, HEMO-
CPeJICTBEHHO ABHIKYLIMecs y Oepera, caMu 00pasyrT sabeperu, Tak Kak CKo-
POCTH 3[eCh HHUTOXKHO MaJibl.

ITpu Hanuyuu MCKPHUBJEHHsI pyc/a IPOILECC JetocTaBa OynaeT NMPOTeKaTh
ellle MHTEHCHBHEe, TaK KaK Ha 3aKPYIVIEHHSX MOSBISIOTCH PACCMOTPEHHBIE
BHIIIe LEHTPOOeIKHbE CHIIBL, 'OHOCO6CTByIOIHHe JIelOCTaBy Y BOTHYTOTO Gepera.

Haxonern, Berep npu KPUROJUHEHHOM OUEPTAHHY PYycia JOMOJHHTENLHO
. ‘yCKOpsieT mpouecc M ofecrneunBaeT PasBUTHE JIENOCTaBa Jaxke MPH HE3HAYH-
"TeJbHOHU -0AJBbHOCTH JIEJOXOAA.
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Brime Teopernyecky GBUIN DPACCMOTPEHH CXeMAaTH3MPOBAHHBIE THUMBI BO-
OTOKa, TAK KaK TOJbKO TaKue BOJOTOKH JHOMYCKAaIOT IPUMEeHeHHe MareMaTd-
YeCKOro aHanusa. B JefcTBHTENBLHOCTH TAKHUX *BOJOTOKOB He ObIBAET, KpOMeE:
3a6eTOHMPOBAHHEIX HHXKEHEDHRIX KaHaJIOB, a MOITOMY JJIS IIPUPOAHBIX DeK.
Heo6XOOUMO BHOCHTB Dsif, KOPDEKTHBOB B IOJIYUCHHBIE Pe3y/JabTaThI.

~ Tlpuponubie DeKH He MMEIOT TeOMeTPHYECKH IPaBUJIBHOrO OYepTaHus Ge-
peroB. Ha pekax Bcerfa Oepera wuspesaHbi, 3aBajeHBbl TOIUISKAMH, yCESHbI
KAMHSIMHM, YTO BCE BMECTE CO3JAET 30HBI 3aTHIUbS, Ie UMEETCS CTosYas BOJA,.
BLISHIBAIONIAST NOSIBJEHHe Jbla (3abepers) cpasy NpH HOCTUKEHHH BOROH
TeMIiepaTyphl HyJb rpagycoB. Kpome Toro, Geper oxiaxpaercs ObiCTpee,.
yeM BOZA, H NOITOMY Y MECTa COLIPHKOCHOBEHHS BOJM ¢ Geperom, ocoGeHHO
B TUXOBOJbE, OYeHb CKOpo ofpasyercs sabeper. Hanuune xe sabeperos, Kak.
NOSCHEHHO BLIIIE, CHOCOGCTBYeT JELOCTaBY. R : . :

. Oco6enno GJaronpusTHOe BIHAHHE Ha (QOPMHPOBaHUE JIELOCTaBa OKashl--
BAJOT IIPOMEXYTOUHBIE OIOPHl MOCTOB. PexH ¥ KaHajwl B pafioHe TOpPOmoB C
moctamu (JIeHHHTpas) 3aMep3aroT, HauMHas OT MOCTOB BBEPX IO TEUCHHIO,.
TaK KaK OBIKM MOCTOB HIDAIOT POJIb «IONOJHHUTC]bHBIX GeperoB», K KOTOPbIM:
MPUMEp3aloT JbJIUHE, a IPOMEXYTKH MexJay OBIKaMH YacTo NpPOCTO 3a-
KPBEIBAIOTCS JIELOBEIMH CKOTICHHSIMHU.

Takue siBneHWst ¥ UM TOLOGHBIE He IIOAXAIOTCS TEOPETHUECKOMY aHalH-
3y, HO JOJKHBI OBEITh YUTeHE! B KAXKIOM YaCTHOM CJIy4ae IO OTBITY.

3AKJIIOYEHUE -

Ananus yCJIOB'PIfI, obecreunBalOUIAX JeIOCTAB HJIH JJeAOTPAHSHUT Ha BO‘-‘.

JOTOKAaxX, BBLUIOJIHEHHBLIH B NPENBAYLINX pasjesax Hacrosiefi paGorThl, KaeT
JUIIb KAYECTBEHHYIO OIEHKY pacCMOT--

. §Q PEHHEBIX BJIMSHUA Ha 3TH mpolecchl. TeM:
$3. 9 X3 He Menee W B TAKOM BHJE OH HAXOLHT
o 2% 5o Cebe HOATBEPIKJeHHe B IPHPOLE.
&S LR YR HHTepecHrie naHHBE 10 TOMY BO-

3 apocy MoxkHo HaiiTh B paGore ®. . Br--

) 2 JWHA 1o SHMHHM HCCIeNOBAaHHAM Ha-
: e 7 7L p. Ceupu.!
! o 13 Ha puc. 13 npusBegena BBIKONHAPOB--
§ kKa u3 ¢ur. 89 paborsr P. M. Bryamua..

Ha stoM pucyHKe mpemcraBleHa cXeMa
: Jemocrapa Ha p. CBHPU TI0 MHOTOJETHAM
Puc. 13. Cxema zegoctasa Ha p. Ceupn.  HaGMoxenusM. Ilepsas dasasakimiouaer-
. . cq B8 (dopMupoBaHuN 3a0eperoB B YCThe-
BOH 4acTH, TJe CKOPOCTH TeYeHH: HauMEHbBIIHe, TaK KakK 3JeCh CKashlBaeTCs:
'1(1(1)«,15112(;p Jlanoxckoro osepa. dra (asa BOAHE OTBeyaer HAUIEMY YDaBHEHHUIO:
Rt .
Bropas tasa moxaseBaer, uto HawadbHBI CTBOP NEPEIBUHYJICH K HCTO-
'Ky ¥ 3a0eperu saHsaqu BCIO JJHHY Peku. B cpenmefi yactn nomepeusoro ceye-
HUSA, HAuMHAs OT MCTOKA, WIET JeJOXOJ, HO JJuHa L, OueHb Benuka W Ipak-
" THYECKH paBHa «0eCKOHEYHOCTH», TaK KaK HMeeT NpOTsAxKeHHe oxovio 200 ki
M OTPaHHYMBAETCS BCJICACTBHE IOANIOPA CO CTOPOHH Jlamomckoro osepa, Me-
HSIOIIEro THAPaBJIKKY. Pexd. Bo BTOpofl (hase 0cOGEHHO HHTEpEeCHBI CTBOPHE:
I1—1 n 2—2 B yanyunnax peku. BrosiHe coOrfacHo TeOpuH, 31ech HAGMIOLAET~
ca _MomeIﬁ 3abeper y BOTHYTOTo Oepera ¥ He3HAUHTENBbHLIA GeperoBoil NpH-
nafl y BBIIYKJIOTO Gepera. : - '

. ' ® WM. BHIHH 3uMHUI DEXHM DEK M MeT
CCep, v L oy e P p oiBl ero usyuenus. Mccaenosanus pew
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Tpersss (asa COOTBETCTBYeT MOMEHTY IIOJIHOTG PA3BUTHS JEIOCTaBa
«C [OJBIHBAMH Y OBICTPMH ¥ IOPOTOB. 3J€Chb HHTEDPECHO, UTO HHU30BOH CTBOD
TioCJIeIHEH TOTBIHBY HAXOAUTCS BhIINIe, UeM CTBOP 8-—3 NpeAbaye# ¢passl, 4to
BIIOJIHE COTJIACYETCS C TEOPETHUECKHM [IOCTPOEHHEM, HaNpuMep Ha puc. 3 1 7.

B xauvectBe npyroro mprmepa, NOATBEPKJAIOUICr0 KaYeCTBEHHOE COBIIA-

. JleHHe TeopuM C HATypoH, Ha puc. 14 mpuseneHa cxema (GOPMUPOBAHUS JEIO-
craBa Ha p. HeBe, HaOumiofaemasi IOYTH €XETOIHO.

Ha paccmarpuaemMom yuactke p. Hesa o6pasyer wusayumny u mepece-
UYeHa DSASOM MOCTOB, HCKaXKaloIHX ee eCTecTBeHHbI pexum. TeM He MmeHec
oblag cxeMa (GOPMHPOBAHUS JEXOCTABA 31eCh JTOCTATOMHO THIMYHA.

Ilpexpe Bcero, wIoByuuM JbloM 3abuBaiorcs miromamnd A u b mepern
Moctamu II u IV, xoTophle MMEIOT MHOTO ONOP B pyciae peku. Jleng npu sToM
IJBIBET OTJEeJbHBIMH JIbAMHAMH W MPHKHMAaercd IMEeHTPOGEKHOH cHIofl X
npaBoMy BOTHyToMy OGepery. Hanee, mo mepe MOXOTOHAHUS W C TEUCHHUEM
BpeMenn HaumHaeT (GOpPMHU- : ‘
poBaThCS MpaBhll 3abeper,
‘BaHAEMAas! IOCTENEHHO ITOVIO-

" JKeHHs, TIOKa3aHHble JUHHS-
‘Mu 1, 2, 8, 4,5 6 1T I

S1r mocyenoBaTesbHble
JIMHUY COBEPIISHHO OTYeT-
JIMBO BUAHBL HA JeHAHOM
TI0JIle  Jaxe Tocse okKoHdua-
TEJILHONO JIGMOCTara U TO-
«CTEMeHHoe TepeMelleHne X
-O0BACHAETCS HapacTaHUEM
Koshduliuenra  BISKOCTH
JIeJoBof MaccH Pen. OpHO-

BPEMeHHO HayuHaer GOp- _ : ,
MUPOBATBCS W JIeBbIH 3a0eper Mo NYHKTUPHBIM JIMHHSM, HO 9TOT IPOIECC pas-

BHUBaeTCs SHAUMTENbHO cjadee, TOJBKO 3a <UeT BeTpa, HaNPaBJISHHOIO OT .
npasoro Gepera K JesoMy. [locTeleHHO CPelHHi MPOTOK MEeX1y GeperoBEIMH
sabeperaMy COKDAlAeTCs H JIGLOCTAaB YCTAHABIKWBAETCS Tlepel MocToM V
BCJIQJICTBHE CTECHEHHS WM KUBOI'O CCUSHUS DEKH. :
[IpuBeleHHBle BHIIE DEINEHHS H BHIBOABL MOTYT OBITH [PHMEHEHBI Ha
TIPaKTHKE IJIsI YCTAHOBJCHHS YCJOBHH Kak JeL0oCTaBa, Tak H TPaH3HTA.
. Kpome ToOro, 9TH peIIeHHs MOTYT OKasaThCsl IIOJIE3HBIMHM W IIPH perle-
UMM DPsila UHMKEHEDHBIX 3aJad 10 TNPOEKTHPOBAHHIO 3aMEP3aloNIHX M Hesa-
Mep3awinux Kaxasnos. HyxHo, onHako, npu 3T0M yAeNsiTh JOCTATOYHOE BHH-
MAaHHE MECTHBIM YCJIOBHAM, O KOTOPBIX GbIIO YKa3aHO BHIIE M KOTOPHIE HEJb-
351 BEIPA3uTh MATEMATHUECKH,
© Jast Toro 4To0h MOXKHO GBIJIO MOBECTH pelleHud, OJy4YeHHLIE BHIIIE, A0
yycja, HeoGXONMMO B TEPBYIO ouepenb HAHTH 4YHCICHHOE BHIpaKeHHe JJS
xospduunestop B, ¥ p. 3amadya 3Ta HCKIIOUUTENBHO TPYAHA, TaK Kak
BIECh MPUXOIUTCA MCKATH 3aBHCHMOCTB 3THX KO9(D(QUIHEHTOB OT HECKOVIBKHX
(haKTOPOB, U3 KOTOPHIX KaXIblH HMeeT GOJbIIOE 3HAUCHHE U HE MOXKET GHITb
o16porer. Hanpumep, koahUUHERT W, s KaK PaHbIle YKa3aHO, B OCHOBHOM
HeNOCPEe[CTBEHHO 3ABHCAT OT TEMIEDATYPhi, JABJICHHs, PA3HOCTH CKOPOCTeH
I KOCBEHHO — OT TOJILMHE JIeAOBOM MacChi, ee IJIOTHOCTH, BO3pacra, CTPYK-

TYPH H T. A. .
Takue 3ajayd MOTYT DeELIATBCH TONBKO B COOTBETCTBYIOWIER H BecbMA

CJIOXHOH JaboparopHOil 06CTaHOBKe,

Puc. 14. Cxema nenocrasa ua p. Hese.



- O HEKOTOPbIX OCOBEHHOCTSX BAJIAHCA -
JJIMHHOBOJIHOBOV PAOHALMH OJS KYVBbIINEBA

Jd. C. T anauﬂ A. b. Ka/zuuoscmuu . JI. JlauxTMaH
E. A. Conoysvxo, M, B. Ill1eresa

' _‘METOIU/IKA Ol'lPEILEJIEHI/lﬂ HOTOKOB %PAI{HAHI/II/I :

B to Bpems Kax JUIsi KOPOTKOBOJIHOBOH pa;maunn MMEETCsT  JOCTaTOUHOE
KONUYECTBO M3MepeHUH, MJas AJUHHOBOJHOBOH paiManyH TaKOBLIX H3Mepe-
Hull OYTH He cywlecTBYeT. FIMeeTcs yMIIb HECKOJILKO IIYHKTOB, TAC POBOIR-
JIICh CPABHHUTEJBbHO PETyAAPHBIE HAGMIONe T 32 3PPEKTUBHLIM - H3TYICHHEM,
HO OHM OTHOCSITCH JIMIIB K OTPAHHYEHHOMY UYNCAY HOUYHBIX CPOKOB, U JaxKe
IJIST TeX pafionoB, Tae IPOBOAWIMCH TH HAGIIONEHUS, TI0 HHM HEJb3d BBIUH-
CJIUThL CYTOUHLIC, MECSIYHBIE H TONOBLIC CyMMbl 3(P(QEKTUBHOTG HUSJIYUCHHS..
[TosToMy eAMHCTBEHHEIM HyTeM AJIsi OTIPENENIEHAS CyMM 9q3(peKTHBHoro U3y~
UEHMS] SIBJASETCS DPACUETHBIH METOL.

B Hacrosimee BPeMsi CYUIECTBYET HECKOJIbKO METOJIOB onpeﬂeneHHﬂ pa-
JMalMOHHBIX JIOTOKOB B aTMocdepe, a HMEHHO:

1) ‘amrupudeckue QOPMYIILL,

2) Teopernueckue (HoOpMVIIH,

3) paguanuoHHBIE HOMOTPaMMBI,

§ 1. SMIIHPHYECKHE ®OPMYJIbl

“dMnupHyeckue (GOPMYJbl OCHOBAHBI Ha aHaIH3e LEJOro PAna Ha6JI}O,ZI€' _
HUH, NPOMSBOIMMBIX AKTHHOMETPHYECKHMH CTAHIHSIMH.

-Tak Onrctpem u DpeHT nanu caenywoue QOpMYyJasl IJs OHpe}IeJIeHI/IH
5O (hEKTHBHOTO H3JIyUEHHS 3eMHON 1OBEPXHOCTH.

Hy=0oTs(a +b10"") (dopmysra Ourcrpema),
Hy=oTs(a,— b, Ve, ) (dopuyaa Bpenra).
S,E[er a, b, a;, b;, — HEKOTOPbIE TIOCTOSIHHBIE, ONPELEICHHbIE SMHI/IpI/IquKH
o — abCoJ/II0THas TeMieparypa BO3AYXa,
e — a6co/I0THAs BJIAXKHOCTH BO3JYyXa,
6 —8,26-107" xanjcm?. mun.

B paGore Boabna u CDaJIbKeH6epra «Honoe onpeﬂeﬂeHHe KOHCTaHT (pop-
myael Onrcrpemay, onybauxosannoit s anpese 1949 r. Zeitschrift fiir Meteo-
tologie, naHel KoHCTaHTH (GopMyqasl OHICTPEMA, MOMYYEHHBIC . PA3JHUHBIMIL
aBTOPaMH, ¥ TPOBOJHTCA HX CPaBHEeHHe ¢ HOBLIMY.

Kak ykasblBaooT aBTOPEI, OTKJIOHEHHS MPEKHHX 3HAYCHUH OT HOBHIX KOH-
CTaHT OOBACHAIOTCA HECOBEPUICHCTBOM H3MEPHTeNbHOH ammmaparyphl ¥ I0-
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TPEITHOCTAMY Tafpmpoumn npubopos. Crapble sHauennss 1933 r. a-—0806
&= 0,236, c.= 0,69. Hosuie snauenus \a = 0,820, 8 =10,250, ¢ = 0,126.

HpHMeHeHHe gopmynel OHrerpeMa C HOBBIMM KOHCTAHTAMH JJIst BHIYM-
C/leHHs PaJMAlMOHKOTO 6aJlaHca 3a Mecsill JiaeT XOPOLIO COTJIACYIOIIHeCs ¢
ONBITOM 3HAUEHWS] BCTPEUHOTO Masyuenus. [Ipn MOIIHBIX IIPU3EMHBIX HHBep-
CUSIX CAEIyeT NPeAIouecTh HEIOCpPeACTBeHHBIE H3MEDeHH,

ABTODHI YKAa3EIBAIOT, YTO, -eCIM HU3BeCTEH BePTHKAJbHBIH TPAJMEHT TeM-
nepaTypsl U BJIAXKHOCTH, MOXKHO C YCIeXOM TIPHMEHHTb PajJualHOHHYIO JAHa-
rpammy Medasepa. [To cpaBHeHMIO C H3MePeHMSIMH aBTOPOB AHarpamma paer-
3HAUeHUsI npuMepHO Ha' 6% npeyMeHbLICHHBIMH.

[Ipu HemoCpeACTBEHHBIX H3MEPEHHsSIX PaIualliOHHOro GajlaHca aBTOPLI
NOJIb30BAUCh BHOPaLMOHHEIM NupanoMerpoMm Pasbkenbepra, NUPreoMeTpoOM
OnrcTpema. u TPreoMeTPOM Daypkenbepra. I1pubopsl yCcTaHaBAMBANHCh Ha
BHcoTe 16 M Haj 3eMHOH TOBEDPXHOCTBIO.

Bo BpeMs HAG/IIONeHNH, KOTOphle OXBaThiBaiOT nepuon ¢ 1 IT 1947 r. no-
30 IX 1948 r., exeyacHO U3MEDSUIOCH BCTPeuHoe H3ayueHue, nuddysHas pa-
Juatus, npﬁma;{ COJIHEUHAs Pagnallis ¥ MYTHOCTb aTMOCQEDHI.

TI1 HOBOTO ONPeJeJeHHsi KOHCTAHT GhLIO B3ATO 1322 M3MepeHus B 6e3--
‘o6naunbie auu. Onpenesienvie KOHCTAHT TIDOBOJWIOCH TIPa(HUecKUM IIyTeM..

3aKOHOMEPHOCTH B JAHEBHOM Xojie BEIMUWHH BCTPEYHOTO H3JIYUEHHS,
TNPUBEIEHHOTO K OMHOH M TOH Xe TEMOepaType U BJIAXKHOCTH, He GBUIO o6HA--
pyxeHo. Oxpnaxo 3a 1 wac mepes 3axofoM coJiHua ¥ | gac CrycTs npuBeneH--
HOE BCTPEUHOe M3jyueHne YOHBAJO IO OTHOLIEHHMIO XK CpejHeMy JHEBHOMY H&
2—59%:. TlosroMy H3MEpPEHHUS B 3TO BPeMS He CeNyeT NPHUMEHATH NJIs olpe--
Aenenud nocrosHubx OHreTpema.

’

§ 2. TEOPETHYECKHE ¢OPMYJbI

OMnupuyeckue (OPMYJE OYeHb MPOCTHI U YAOGHHI IJIs1 pacdyera, HO BO-
MHOTHX CJy4yasX OHY JAl0T CJUIIKOM GOJbllIMe NMOTPEelHOCTH. B ¢BsA3u ¢ aTHM
Oblin CHeslaHbl TIOTIBITKM Ha OCHOBE CTPOTHX (DM3HYECKHX 3aKOHOB BBIBECTH
TeopeTHyeckue (QOpMYJEl IJs pacuera AJMHHOBOJNHOBOH paipalvd, OMHAKO-
[pakTHYeCKOe IPHMeHeHHe 3THX (POPMYJ 0KasaJoch 3aTPYIHUTELHBIM, TaK.
KaK OHH OblJH CBSI3aHE! C TPOHHBIM HHTerPUPOBAHHEM, TIOSTOMY TIPH PElIeHNH
3afayy M oOBNHO 1O IyTH SHAYHTEJBHBIX YIPOUIEHHH, KOTOPHIE 4acTO HC--
KaxkaJl AeHCTBHTEJbHBle 3HAUCHUS MOTOKOB Pamyallud,

B nocaesnnee BpeMs ator _Bompoc paspabarnsan K. f. Konzparees. Pe-
3yJMbTaTaMU €ro UCCIeJOBaHUM ABUJNCH TeOpeTHUecKHe (COHMYJB IS onpe--
JeJlenusl IJMHHOBOJNHOBON pamuauuy B arMocdepe, Ho U 3TH GOPMYJIEl CIIULI-
KOM TPOMO3JKHM [JIs1 HCIOJNb30BAHMS, XOTA pPacyeT BEJHYMHB JJIHHHOBOJHO-
1(31)on pajgHauuu TMPOU3BOAMTCS 3SHAUUTENBHO TOYHEE, YeM IO . IMIUPUUSCKAM

OpMyJIam.

§ 3. PAIMALLUOHHBIE ®OPMYJIbI

CymectsyeT B HACTOSIIMA MOMEHT LEJBIH DSN HOMOTPaMM AJIS OTpefe--
JIEHHS JUIMHHOBOJNHOBOFO H3JIYHCHMS, K MX UHCJAY OTHOCATCH 'HOMOI'PAMMBI
Miore u Meanepa — dnb3accepa, [IMuTpreBa U B mocsiefnee BpeMsi paspa-
6orana HoBas HoMmorpamma Illexrep. ITpuHuuNManeHOe passinure B MOCTPOE--
HUM HOMOTPaMMEI COCTOMT B TOM, YTO XOTS BCE @BTOPHl MCXOMMJIH H3 OCHOB-
HbIX YPaBHEHHH [epeHoca JMMHHOBOJIHOBOH pajHallud, HO HHTErpUDOBAHHE
3THX YpaBHEHUH IPOM3BOAMJIOCH PAsHBIMH METOJAMH, KPOMe TOro, 6pajuch-
pasHele KoadduiuenTs noraomenus. Ha Bcex Homorpammax JTUHHOBOJIHO-
BO@ HSJIy4eHHe ONpPENeJseTCs] BEJHUMHOR NIOWALH MEeXAY. COOTBETCTBYIOMMU-
MU KDHBEIMH H OCAMU HOMOIDAMMHEL
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Teopusa auarpammbl Hlextep

OcranoBuMmcsi noxpobHee Ha }marpamme IllexTep, KOTOPO# MH IOJb-
3OBAJHCH NIPH pacyere.

PaccmorpuM 1noTok [, pa,rmamm JJHHEL BOJHH A B HanpaBneHHn
obpasyomem yrol ¢ ¢ Bepruxkanpio. Ha mytu dh wacte ero (dh), mo- .
Tomaerca (IJIaBHBM 06pPasoM, BOASHEIM NapoOM),” MJIOTHOCTH IOTJIOINAIO-
mel cy6erannal 0603HAUMM 4epe3 pg,. Ecau gy — noraomarenbHas CIo-
COOHOCTH CyOCTaHIMK JJIsI PafHAIlMH JJIUHH BOJHH A, TO

(d])\)n = — ). .

To#t xe cyGcrannued Ha paCCManHBaeMOM INyTH H3/JyYaeTcs HEKOTOpoe
KOJIHYEeCTBO JYUUCTOH SHEPruH TOH Ke IJAMHB BOAHH (d) u

(@h), = Y.

Coraacuo 3axony Kupxrodpa Yi=arfLi, rre Ex—usnyqe}me JUTHHEL
BOJHH A 46COMIOTHO yepHEM TesoM. [losTomy

(db\)u=a)\E)\
#u obulee mpupamenne noroka /n Ha nytd dh 6yner
dh = (dh), + (dD), = & (Ex— ).

-O4eBuHO, TOTJIOUIATENbHAS CHOCOGHOCTDL EeAUHHYHOLO - CJIOS Iasa Ha
1nyTtd dh npONOpIHOHANIbHAA Macce rasa

S dm = pydh,
“TaK 4TO
- ay= a\pgpdh.

{3mécy on — xo9dHBKeHT norioueHns). TaxuM 00pasoM, mpeinyliee
COOTHOIIEHHEe MOXEeT OHTh 3alUCaHO B BHJE

d])\ = Py (E)\ -_ [)\) d/’l

. dz
" Tak Kak dh = ———
. cos @

2 ua nytu dh, 10O

, TAe dz-—npupauieHne BePTHKAIbHOH KOODJHMHATH

@ Pw :
dh = oo (Ba—h) dz.

Tlotoxu /, HampaBjeHH BO BCE CTOPOHBI. Y AZ06HO pa3buTb HUX Ha JBe
'rp‘ynnm——nomxn HANpaBJeHHHE BBEDX, (i) u motokw, HanpaBJeHHEE
puus, (IY). [as mociefHHX BeIHUMHA COS P, OUEBHJHO, OTpHUATE/IBHA,
Bo nsﬁemaﬂne HTOr0 BBeAEM JJs -HHX YTOJ T — ¢, KOTODHH CHOBa 060~
‘3HAYUM Yepe3 o,

Torga mpaBasi YacTe YypaBHEHMS A9 3THX NOTOKOB H3MEHHT 3HAK,
#M MOXKHO HAmHCATh ) N

Gl = P (g ) g

cos @

0<e< 3.
9 %) Pw
dIf? = céscp (1P —E) dz

PaccMoTpuM, KaKuM 06pasoM MOXHO BHYHCJIHTH MOTOK 1P ecnn
#3BECTHO pAacClpejeseHHe H3NY4YeHHs aGCOMIOTHO depHoro Teqa Ey. B xa-

’
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