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NMPEOMCJIOBUE

OreuecTBeHHass JuTepaTypa o cefimax u cefinreo6pasHbIX
KoJIeGaHuAX KpafiHe GeiHa M HaCUMTHBAeT He Goaee 20 pa6or,
0 MpeHMyIecTBy HeGoablIX cTatedt. Cieayer, OHAKO, 3aMETUTD,
dTO B KaNHTaAbHBLIX TPyJaX II0 TEOPeTHYECKOH TIHMApPOMEeXaHHKe
H. B. Po3se, U. A. Kubeuss, H. E. Kounna u JI. H. Cperenckoro
MOJXHO HAHTH MOAPOOHOE M CTPOTOE H3/N0KEHHE COBPEMEHHOH Teo-
pun cedm. B To ke Bpems (daxTuueckue AaHHBIE, PE3yJbTATH
HAaTypHBEIX HaGJaioJeHut, MPOBEPKA CyleCTBYIOLIHX METOJO0B pac-
YETA 3JIEMEHTOB Celll, 3KCHepHMEeHTAJNbHEIE HCCJAeNOBAHNS npen-
CTABJCHL B HalleW Jurepatrype pechbma caa6o. B psame pa6or
PHAPOJIOrHYE€CKOe 3HauyeHHe ceHIl W cefiueo6pasHEIX KoJeGaHH
He OUeHMBAeTCA B JOJIKHOH Mepe. '

Mexny tem 3a py6exom CYIECTBYET Orpomuas JHTEpaTypa
no sTuM Bonpocam. Eme B 1906 r. aurauiickuii yueHstii Kpucran
B CBOEM ODHTHHAJIBHOM TEOPETHUECKOM HCCAeN0BAHNIH NPUBOIUT
OGLIHPHEIA CNUCOK JUTEPATY Bl MO CelimaMm. B NOCJAENYIOUIHE [O/IbI
B KanHTaJIbHBIX Tpyhax no oxeanorpadmu, Kak, Hanplmep, B KHHUIE
A. Hedanra ,dusnueckas OKeaHorpabua“, onyoJMKOBAHHOH HA
aHTJIHACKOM $I3bIKE, B KHHre XaTUMHCOHA wJIuMHOMOrHA Y, LK.
Croxepa ,Bosnn Ha Boxe“, mocrarouno UIHPOKO OCBelleHa Kak
TE€OpeTHueCKas CTOPOHA SABJEHHs, TAK M OMHCAHHl METOJBl pacue-
TOB M JlaHa NOAPOGHAss THAPOJNOTHYECKAs OUEHKA Cefi.

‘Boaburoe umncno oraenbHBIX, MHOrZA BecbMa OCHOBATEJBHBIX
HCCAEN0BAHMA OHJM Ony6GJIMKOBAHL Ha AHTIHACKOM, HEeMEeIKOM,
GPaHIy3CKOM M SINIOHCKOM S3HIKAX. :

Hacrosimas Monorpadus craBut cBoeil 3agaueli BOCHOJHHTE
npo6es B HalleH THAPOJOrHYECKOMN JuTepatype no cefiwam. B nei
UHTATE/b HAWIET M3JIOMEHHE CYILECTBYIOHX TEOPHH YKa3aHHOro
ABJICH U, ONMCAHHE METOJO0B HCCAeNOBAHMII, NPOBEPKY METOAOR
pacuera 3JeMEHTOB cefill NO HATYPHHIM AAHHLIM, CBENENUSA O Cefi-
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.
1X Ha psiie 03ep Haied CTPaHbl, OCHOBAHHBIE HA MaTepHaaax
IKTHUECKHX HAO/IOXeHHH, U, HAKOHeLl, PE3yAbTaThl J1a60PATOPHHIX
CIIEPUMEHTOB C MOJEJAMH HEeKOTOpHX 03ep.

OtrpenbHEE pa3fesibl STOH KHHIM HAMHCAHHE CJAEAYIOUHMH aBTO-
mu: accuctentoM H. M. ApcenneBoit — ,Ceittun Besoro osepa‘“;
od. JI. K. JlaBunoseim — ,Beemenne“, ,MeTonb HCC/AeLOBaHHI
HII Ha KOHKpeTHHX o3epax”, ,Teopus cefim“, ,MeToan pacue-
B 3/1eMeHTOB cedm“, ,Cefimu Ha o3epax Jlagoxckom, OHexCKOM,
:Bae, DBafikane u Ha ApaabckoM Mope“; cTapuiuM 1a6opanTom

H. Hy6posunoit — ,Ceitmn Uyncko-ITckoBekoro -osepa“; no-
Htom H. I'. KoukuHo#t — ,['maposoruyeckoe 3wauewne ceimn®,
efimin o3ep Hecwk-Kyas, Baaxam u Tesenkoro®.

Mareprasamu A/ HACTOSIErO MCC/IELOBAHUS ‘TOCAYKHAH JIHTe-
TYpPHBEIE HCTOUHHKH, 3alHCH CAMOMHCIEB YDOBHS Ha psje 03ep,
+ MPEHMYWECTBY KPYNHHX, H, HAKOHEN, JabopaTOpHHE paGoTHl,
OM3BOJMBIIHECS B Ja6OpPaTOPHH KadenpH THAPOJOTHH CYIIH
orpadunyeckoro (axysbrera JIeHHHIPaACKOTO YHHBEPCHTETA.
Coopyxenne Mozmesnefl 03ep, KOHCTPYHDOBaHHE H YCTaHOBKA
OpYZNOBAaHHA HA MOLEJNAX IJIA HENPEPBIBHOW PEerucTpauHH KoJe-
HHH YPOBHSI MPH HCKYCCTBEHHO BO306YyxJaeMHX ceHiuax, Npope-
HHE ONHTOB MPOH3BOJAMJOCH 110 MNPEHMYUIECTBY JaGOPaHTOM
E. 3onorapesnm mpu yuactuu accuctenta H. M. ApcenneBoit
A o6muM pykosoacTBom mpod. JI. K. Jdaswjnosa.

BBEJEHHE

HMsnaBHa OHJIO 3aMeueHO, 4TO Ha O3epax HaGJAIONAIOTCH KOJe-
Ganns ypoBHel, 6iu3KHE K MEPHOAMYECKHM, PH KOTOPHX YPOBEHD.
B OJHO 4aCTH 03epa NoAHIMaeTcs, B 1pyroi — omyckaercd. Takue
KOJIeGaHNs B PA3/IMYUBIX CTPAHAX HA3HIBAJHCH [O-Pa3HOMY. 2Kute-
JH nobepexnbst 03. Jleman (2KeHesckoe) HnasbiBaaum ux seiches, p
pafione 03. Dosbcena (Aneununckuit monyocrpos)—il lago, B Hop-
Berin — floing, B llBenuu, Bokpyr 03. derrep, — lunken. Popean:
[66], meTasbHO u3yuMBIIMIT 3TO siBIeHHe HA MKeHeBCKOM osepe,
BBEJ B HayYHHH OOGMXON AJs ero 0603HaueHHsi TePMHH Ce fi 1 a.

Cefii — 8TO CTOSYHE BOJIHBI, BOSHHKAIONHE NOJ BO3IEHCTBUEM
KaKux-1u00 BHemHUX cuI. Ecan cuna mpekpamaer peficrsue, ToO.
BO3HHKAIONIME NPH TOM KOJeO6aHHsT HA3bIBAIOTCA CBOG O HBLIM H.
Onu NocTenenHo 3aTyXaioT NOJ BJAHAHHEM TPeHus. Takue KoJeGaHus
BOJHOH MacChl 03€pa H NPeCTaBAAIOT CO6OM Cefillill B YHCTOM BHJE.

[lpn Haronax W cromax B OZHOM KOHIE 03€pa MPOHCXOAHT MO-
BEILICHHE YPOBHS (HArOH) WM MOHHMeHHe (crom). O6pasyercs
CHCTEMA TEYEHHH, NMOJ BAHAHHEM KOTOPHIX BO3HHUKAIOT KoJeOaHHs
BOJHOH Macch o3epa. Ecau npu GpopMupOBaHHH CrOHOB HJIM HAro-
HOB BETED, BBI3BABIUMH 3TO sIBJEHHe, NPOJOJIKAET AYyTh, TO BO3-
HUKAloHE NpPH 3TOM KosebaHHA MNPeACTaBAsIOT COGOH yike He
CBOGOJHHE, a TAK HA3bIBAEMHE aBTOKOJe6aHUA, ITH N0CACT-
Hie A. B. Kapayues [21] nasbiBaeT CroHHO-HArOHHBLIMH NePHOLH-
UECKUMM KOJeGaHHsIMU; B DAHHEeH COBETCKOM JMTepaType OHi Ha-
3bIBaloTCA cedmeobpasubimu [10]. [aa stux xonebannii xa-
PaKTEpHO, YTO OHH, B OTJIHYHE OT CBOOOAHLIX KOJie6aHU WU celil,
HE NPOABJSIOT TEHACHUHH K 3aTyXaHHIO, & MHOTJA, HA06OPOT, pas-
Max HX yBEJTHYHBAGTCA B pe3yJibTaTe yBeJHUEHUsS CKOPOCTH BeTpa.

I[Ipu cefimax kouse6iercst Bcs Bonwas Macca. B 3ToM 0aHO H3
KOPEHHBIX OTJHYHH Ceffll OT MOCTYyNaTeNbHBIX BETPOBHIX BOJH, MPH
KOTOPHIX KOJIEOaHMs! OXBATHIBAIOT TOJILY BOAH Ha raAyGHHY, paB-
HYI0 JJIHHE BOJHHI.

Boanas mosepxnocts npu cefiwax koneGaercs BOKPYT OXHOI
UJAH HECKOJbKHUX JIMHHA, IIEPeCeKaIoIUX 3Ty [OBEPXHOCTh. ITH
JHHHH  HA3bIBAIOTCA  Y3JOBH MY, a TOUKH HA HHX—Yy3-
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MH. ONHHM U3 3/1eMeHTOB cedll sIBASETCH aMIJUTY A4 -

1e6anuil, NpHYEM TOA AMIIHTYAOH MNOHMMAeTCHd MaKCHMAaJb-

! OTKJOHEHHE YDOBHA BOJHOH MOBEPXHOCTH OT €e [0JOXe-
[ B COCTOSHHH IOKOA. AMIVIHTYIH KOJAeGaHu#i B y3/JOBHIX
IUSX PaBHBl HYJIO, T. €. YaCTHMIBl BOJLI, HAXOASLIMECH B y3Jax,

COBEpAIOT BEPTHKANbHHX nepeMeuenuit. [To o6e cropons or

(OBBIX JIMHHH aMIUIMTYAB BepTHKAJbLHHX KoJeOGaHHH uaCTHIL
'IHYHBAIOTCA H HAa HEKOTOPHX JIMHHAX JOCTHFAIOT MaKCHUMyMa.
i JIMHHHM HA3HIBAIOTCA JHHHSAIMH NYUYHOCTEH, a TOYKH HA
(—nyunocTaMu. Eciu Ha noBepXHOCTH Boxoema npu cef-
X oGpasyercsi OJHa y3JoBas JHHHA, TO Takad cefiula HAa3bi-
BaeTcss OJHOY3J0BOH#,
WIH YHOJLAJbHOH cefi-

e = =R we. [lpn opHOy3/10BOM

W~ - \-_f: :,’:/ cefillie ypOBEHb BOIBI Y

LR = 6“ OJHOrO Gepera nonepeMeH-
a

HO omycKaeTcs, Yy Apyroro
— NMOJAIIHMAeTCsl, YACTHILH
- 1. Cxema msmwenus Bombl B Bomoeme so K€ BOJH HBHXCYTCS B3aj
BpeMs cefim, H BE€pe] N0 KPHBHIM JHHH-

- OJIHOYy3/0Bass ceiima; 6 — ABYyXy3nosas cefima. ﬂhj, }130I‘HyTbIM BHHU3 (pl/[c.
1, @). Ho wunorma wa no-

'XHOCTH BOABl BO3HHUKAIOT JBE, TPH M 6OJiee Y3AO0BHIX JHHHH.
4KOM CIy4ae CedllM HA3BIBAIOTCA ABY Xy3/AO0BHMH, TpEX-

N

NOBHMH H T. I. [Ipu AByXy3/OBEX celliax ypoBeHb BOAB B -

AHell uaCTH O03epa NOAHUMATCS, & y 6EperoB OmycKaercs M

60poT. HacTHLB BOAH ABMKYTCH B 3TOM CJyuae MO BepLIMHOM.

OX TMOJOIIBOH BOJIHBI BBEPX H BHH3, a MOJ y3JaMH GOJEE HAH
lee FOPH3OHTAJBHO (pHC. 1,6). MHOrOy3/10BbIe CeHliH PENKO HMEIOT
€€ wecTH y3aoB. [lo nannbiM XarTumecona [71], Ha 03. Jlox-
| (Wlotaauans) ObliM OTMEYeHH LI€CTHAAATHY3A0BEIE CeHiIn,
[Ipy cediax BCce 4YacTHUB BOJH, pacnonoXeHHre N0 ORHY
DOHY Y3JI0BOM JIMHHMH, BCErja HaXOmaTCi B ONHOH W TOH e
e. HacTunpl ke BOAB, PACNOJOKEHHHE Mo IPYryio CTOPOHY
DBO# JIHHHH, — B TIPAMO NMPOTUBONOJNOKHON. B 3TOM 3akmI0uaeT-
SUIC ONHO CyLNECTBEHHOE@ OT/JIHYHE Ceill OT BETPOBHIX MHOCTY-
MIBHBIX BOJIH, TIPH KOTOPHIX 4YacTHLK BOJABI, HAXOASAUIMECH B

IHYHBIX 4acCTdX BOJAOEMa, MOTyT ObITh B JIOGOH MOMEHT Bpe-.

M B CaMBIX pa3HhIX asax.

JCHOBHLIMH 3/1eMeHTaMu cefiiu (cTosiuelt BOJIHBI) SIBJAIOTCS:
10l H 4acToTa KoJseGaHWH, aMIIuTyxa, BHICOTA (Pa3HOCTh
1y HaUBBICIUMM M HAWHH3IUHM YPOBHSIMH) M .[JIMHA BOJIHH.
‘Ha BOJIHBl — PaCCTOsSIHHE MEeXJYy MABYMS NYYHOCTAMH OJHOTO
‘a (noabeM—noabem, onyckasue —onyckauue). QueBHIHO,
Ha ONHOY3JI0BOH CefLIH paBHAa JBOfIHOM IJHHE O3epa.

leopns cedw, manuele HaGMIOAEHUH HA O3epaX, HCC/IENOBAHHS

I Ha MOILeNAX IOK&3bIBAIOT, UTO yeM OoJbile Y3J0B Yy CEﬁUIH, .

MEHbIlEe ee aM JIHTY Aa.

-~

YACThH 1
TEOPUY CEMLLI M METOIbl PACUETOB

FTABAI

METO/bl HCCJIIEAOBAHHUI CENILU
HA KOHKPETHbBIX O3EPAX

Kasanoce 6, uTO HauGo/€€ NMPOCTHIM METOLOM HCC/AeA0BAHMI
ceflll Ha OTAEJNbHHX 03€PaX SBAAETCH METOA HEeNOCPEACTBEHHEIX
HaGamoneHuit Haj ypoBHeM BOAE. ECTeCTBEHHO, uTO NpH pasiHu-
HOH JIUTENBHOCTH MEPHOJOB CEeHUr OT HECKONBKHX MHHYT O He-
CKOJIBKHX 4YacoB HeoOXOAWMA HENpephBHAS DPErHCTPalUs ypPOBHA
BO/bI MPH NOMOIUHM CAMONHCLEB YpoBHA. B HacTosiniee Bpems ume-
€TCAd HeCKOJbKO BHJIOB TAKOr0 poOJa CaMOMHCILEB, 00Jafalouinx
BLICOKHMH KauectBamu. K ux uucay othocutes camonucen ,Bangait®,
TIPUHATHA  Ha CTaHUMSIX THAPOMETEOPONOTHYECKOMH CAYyKOBI.
B cayuae HEOOXOAMMOCTH DPEruCTPallHH MUKDPOKOJEGAHMA YPOBHS
YAOGHO MOABL3OBATHCS MHKPOJTHMHHrpadoM, CKOHCTPYHPOBAHHBIM
B. Tl. MaTBeeBniM.

OaHako nccaefoBaHusi CEHLI NMPH NMOMOIYH CAMONMUCLEB YPOBHS
¢ nocienywoued o6paboTKOH JIeHT SBJAETCS [JaNeKO He MPOCTHIM
HEeJIOM.

[lepBoe 3arpyanende, ¢ KOTOPHM BCTPEHYAeTCS HCCJeLO0BATEJb,
NPHCTYNAOWMHA K H3YYEHHIO Celill HA KaKOM-JIHGO o3epe, 3akK.io-
yaeTcs B BHIOOpe MecTa JJisi YCTAHOBKH CaMOMHCLEB. IpenBapu-
TeJIEHO HeOGXOJHMO, MOJb3YACh CYIECTBYIOIHMH, XOTS Obl MpHO-
JIHKEHHLIMH, METOJAMH, VCTAHOBHTbL DAaClOJIOKEHHE Y3J0BLIX

JIMHUI 1O KpaliHeH Mepe AJs JAByX cefIll — OJHOY3J0BOH W ABYyX-

y3710BOH. JIMMHUTDA(], YCTAHOBJEHHBLI HA Y3/10BOi JHHHH OIHO-
y3/1080#l NPOAO/NBHOH celiuin, He GYJEeT PerHCTPHPOBATH OJIHOY3J/10-
Bble CeHlUH, AaMIJIMTYAbl KOTOPbIX OOBIYHO OBIBalOT HaubGoJee
3HauuTe bHbIMH. Camomucel ke, YCTAHOBJNEHHHH HA y3J0BOH JH-
HHH JByXY3J/IOBOH CedlH, He 3aperHCTPUPYeT 3TOH nocJaesHed.
Heynauno BmOpannoe ans  ycranoskd Jgumnurpada MecTo
MOXeT NPUBECTH K HEBEDHBIM BHEIBOJAM OTHOCHTEJNHHO CEHIU, BO3-
HUKAIOUHX Ha o3epe. Bo Bcex cayuasx Heo6Xoaumo npu obpa-
GOTKE JIEHT CAMONHMCIA YPOBHS B LE/sIX H3yueHHsd cefilll npemxie
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-['0 yCTaHOBHTDL IIOJIOXEHHE JIMMHHIpaga OTHOCHTEJNbHO Y3JOBBIX
Hitil. ITO 06/ErYuT 06PabOTKY JIEHT H MOMOMET CIeJAThb npa-
TbHBIE BBEIBOABI OTHOCHT@/JBHO BHJOB cefiml. MOMXHO NpHBeCTH
*AYIOUMA NPUMEp, NOATBEPXKIAIOWMA CIPABELJTHBOCTh CKA3aM-
0. Ha o03. CeBan camonucen, ycTaHOBJEHHH{I B 6yxrte lia-
b, pacnosarajcsi NMPUMEPHO HA Y3/10BOH JIHHUHM OJHOY3J0BOH
Y10/MbHOA cefimid. Bor nowemy Ha JseHtax sToro camomnucua
10 TPYAHO MOAMETHTH CYIIECTBOBAaHHE OJHOY3/MO0BOIi CefimH, B
BpeMsi Kak JsuMHHUrpad, ycraHoBjaeHHHLII B ces. EaenoBxa B
‘€p0O-3aaIHOH 4aCTH 03epa, BeCbMa OTYETAHBO (PUKCHPOBAJI aTy
‘my ¢ nepuoaoM B 125 MUK W aMOIUTYIOH OKoJO 25 AL
cCTe C TEM Ha JIEHTAX CAMONHMCUA YaCTO MOXHO OBLIO MNpo-
AT Hanuuue cefimn ¢ nepuogamu 30 u 57 mux. OnHa U3 HUX

{ACTaBJs/Ia COGOH ABYXY3JIOBYIO NPOAOIBHYIO Celmy, Apyras —.

[EPEYHY IO OTHOY 3JIOBYIO. 10 YAaJ0Ch YCTAHOBHUTH TOJILKO B pe-
bTaTe€ TINATEJBHOIO aHaJ/iu3a JeHT 000ux CaMOMHUCLEB U COMNO-
BJI€HHUA Pe3yJIbTAaTOB 3TOr0 AaHaJH3a C HAaHHBIMH, TOJyYEeHHBIMH

‘€M TEOpETHYEeCKHX pacyeToB.

Kpowme npensaputesbHbIX PacueTOB NEPHOAOB Cefil, NpH BHGO-

MeCTa /s YCTAaHOBKH JIUMHHTIPadOB HEOOXOAHMO TIIATENLHO

4lThb OYepraHHe 6eperos.
‘T H 3aJHBOB, coobmeHue

Crepyer wusberatb 3aMKHYTHIX
KOTOPHIX C oOme# axBaTopuef

JYAHEHO, TaK KaK B HHX BO3MOKHaA HHTepdepeHIHs BOJH Celr
Oro BOAOEMAa H Cefll, BO3HHKAIOMMUX B OyXTaX WJH 3a/JHBAX.-

1 3aTPYyIHEHHOM COOGIEHHH

OYXTH C 03epoM cefilna caMoro

oemMa MOXeT OblThb BeCchbMa ¢/1a60 BHIPaXKeHa B AAHHOM Byxre.

Unrepdepenuus: pasauuHbIX

Cefill MOXET CO34aTh HACTOJBKO
MHHE 3aMHCH CAaMONMCIA YPOBHs, 4TO 06pa6oTka ux O6yjger

fine sarpyausena. B 2KenesckoMm osepe ®opesn wacto Habiio-

KOMOHHAUNY OJHOY3JIOBBIX

W JBYXY3JIOBBHIX Celill, . KOTOpHe

daselBasl LUK DPOTHR Mu (dicrote seiche).

JpaboTKa JeHT JuMmHHTpada NMpescTaB/iseT cOGOM HECJOKHYIO,
LOCTaTOHO IPOMO3AKYIO W KPONOT/HBYIO onepanuio. [1pu o6pa-
(€ TAKUX JIEHT pellaeTcss HECKOJbKO 3ajay: YCTaHABJAMBAIOTCS
ol Cedll (OQHOY3JIOBBIe, NBYXY3JOBHE W T. II., NPOJIOJbHbIE H

14.

iC/IH 3aNKCh KO/MeGaHHA YPOBHA Ha JEHTE CAMONHCUA HOCHT
VIBHO MPOCTON XapakTep, MPHYEM Ha JIEHTE OTYETJHBO BHHBL

JIbHH € BOJIHEL OAHOY3JIOBO#

CeHH, TO cnocoG omnpenesenns

101a TaKOW CeHIIM OYeHb mpocT. BuiGupaeTca wacTh KpuBoii,
'PAXKEHHOH HA ONHOH HMAM HECKONbKHX JeHTaX o BO3MOKHO
UM YHCJIOM BOJIH CEHIUIH, ONpenesserTcs NPOMEXYTOK Bpe-
1 M@XAY NepBbIM W MOCJAeJHAM Ha 3TOH KPHBOA MAKCUMYMOM
MHHUMYMOM YypOBHS (£), NOACYHTHIBAETCS YHCJIO BOJH (N) u
Huem £ Ha N Buuucasercs mepuon 7y. Takue pacueTst mo-
O TIPOH3BECTH HECKO/NLKO pa3. OnucaHHBIE NpHEM JaeT XOpo-

pe3yJabTaThl TOJBLKO B TOM

cayaqae, €CJIH 3alHCh Ha JIEHTe

*peYHHe), ONPeLesloTCs MePHOALL Cel, AMIVIMTY IH UX KOJie-

HOCHT CPaBHHTE@/IBHO NMPOCTOH XapakTep M He NpeiCTaBAseT COGOM
uHTEepepeHIHI0 HECKOJILKHX Celli.

Bosee HajexHuM siBasercss nmpuMeHenue Mertoxa Bion-Baano,!
CYUIHOCTR KOTOPOTO 3aKJI0uaeTcs B caenyioueM. ITpeasapuresibro,
NPH MOMOLIK OZHOTO M3 MPOCTEHIUHX METOJOB, HampuMep no ¢op-
Myne MepuaHa, pacCUHTHIBAETCS MEPHOA OAHOY3JIOBOH ceHlu.
[IpeanosioxuM, 4TO.3TOT NMepHOA OKasaJCsi PaBHEIM T’ MHHYT. Taxk
KaK OGBHIYHO FOPH3OHTA/NbLHHI MacuITaG JIEHTH TAKOB, Y4TO OJHOMY
AE/IEHHIO ee LIKalbl COOTBETCTBYeT NPOMEXKYTOK Bpemenu B 10 mux,
TO, OUEBHAHO, HANENKHO MOXKHO OIPENENHUTh MO JEHTE YyPOBHU
yepes 5 mun. B TAKOM cay4dae NoJyuyeHHbd mepuox 7' Gyner

T L
CO/lepKATD ==~ NATHMHHYTHBIX POMEXKYTKOB BpeMeHu. CHu-

MaeM C JICHTbl YPOBHH BOJbI (MOXKHO B NPEBLILEHHSIX HAL KAKHM-
JM00  yCIOBHHIM  YPOBHEM) 33 NPOMEXYTOK BPEMEHH, pPaBHBIM
10 77, wmm 20 7' mun. YpoBuu 6yjieM CHUMATh C JAEHTHI, HAYHHAS
C MEpPBOro MaKCHMyMa HJIM MIIHHMYMa W KOHYAs NMOC/IEXHUM MaKCH-
MyMOM HJIH MHHEMYyMOM. Kaxnas BosaHa Gygler comepxath N’
ypoBued u N NATHMHHYTHBIX [POMEXKYTKOB BpeMenu. O603HauuM
yPOBHH NepPBOfi BOJMHH 4Yepes: ¥, Y,, Vi, ..., Vy» BTODOH BOAHBI —
Ynstr Yngor ooy Yo H T L

Y100HO st nanbHefimed o6paSoTkM pasMeCcTHTD 3TH YPOBHH

B Tabja. 1.
Tadauna 1

ypOBHH, CHAITBIE C JIEHTH! caMonucClIeRB

L Yposenn
e
Recamien) | l 9 ' 3 ' 4 | 5 6 | 7 ) 8 ’ 9 l 10
0 Y1 Y2 Vs V4 ¥s Ye Vg Vg Yo Y1o
10 yn Y1z Yyis | Yia | Yis | Yie | Vi Yis | Y9 | Yoo

[Tonb3ysich panubiMu Tabu. 1, HYXHO JaJjiee COCTaBUTEL Tab.a. 2,
Kaxaasa CTpoKa KOTODOH BKkJalouaeT B ceGs N ypoBHei, T. e.

Tabanya 2
Ta6auna gas HCNbITaHHA nepHopa celimu 77
. Y poBeHn
Homep
BOJHbI 1 ‘ =2 l 3 ’ N—1 ‘ N
1 N V2 Y Y- YN
2 Y1 YN+t YN+3 Yon—1 Yon

! Tloapo6roe n3anoxeHne 3TOro MeToa MOWHO waiith B cratbe A. A. Car-
KeBuua [46].



OBHH OJIHOH BOJIHEI CEHLIM, MEPHOL KOTOPOH NPUHAT paBHbiM T
HYTaM. g
CnOXHB BCe YPOBHH KaJOro CTOA61LA NOJYYEHHOH TabJHIH,
YHC/IHM Da3HOCTb MEXAy HaHOGOJbILHUMH U HAMMEHbIUHMH 3HAYe-
AMH 3THX CYMM H 0003Ha4uM 3Ty pasHOCTh yepe3 A. CocTaBum
VIOTHUHBI® TabauUbl A/t nepuonos 1" —4, T'—3, T' —2 T'—1,
+1, 7742, T+ 3, T"+4 u BHuHCAUM gasi KaXJAOH M3 3THX
Wil pasHoctd A. ITocTpouM 3ateM rpaduk H3MeHeHHEH BesH-
1 A B saBucumoctn ot 7 (puc. 2). MakcumaibHoe 3Hawenue A
JTBETCTBYET HCTHHHOMY 3HAaUE€HHIO MEePHOAA OJHOY3JOBOH CEHIIH.
€BH/HO, 4TO TOYHOCTb ONpeJe/EHUst NMEePHONA CEHUIH IPH NSTH-
HYTHOM HHTEpBaJe BPEMEHH cocCTaBasieT + 2,5 smun. Ecrect-
IHO TO3TOMY, YTO AJsI CeHII CO CPABHMTENBHO MaJILIMU TEPHO-
JAaMH YDOBHH JJisi pacueTa IiePHOLOB

|A 0 ONHCAHHOMY  METOAY CJenyer

- .GpaTp yame, ueM uepe3 b MuH.

Teopetnueckn MOXKHO mOKa3aTh,
YTO B TabJaule, M KOTOPOH MOayYu-
JOocb Hauboablliee 3HaueHue A, B
CyMMax YypOBHeH KamxAOro BepTH-
KaJbHOTO CTO/6LA B3aHMHO YHHUTO-
MHUJHCh YPOBHH Cefilll C YHCJIOM Y3JI0B,

PUOLOB, MOCJIE HCKJIIOUEHHS H3 JTHMHH-
rpaMMbl YPOBHEHR OJHOY3/10BO#M cefi,
MOX(HO NPOH3BECTH METOJOM: rdpMO-
HHYECKOT0 aHanh3a MJIM TNOBTOPAd
NIpUMEHeHHe OINHCAaHHOIO MeToja K

} OCTaTOYHOH KPUBOH, U3 KOTOPOH HC-
: KJIIOYEeHbl YKa3aHHBIE BHILIE YDPOBHH.
/ OTa ke 3ajaua MOXeT GHTbL pe-

weHa Gosee MNPOCTBIM  MPHEMOM.
Ilpencrasum ce6e, uro NepUuo ONHO-

2 J 4 5 6 7 ysJOBON CEHLIM OTpeseIeH. Borueprum
Ha BOCKOBKe KOMHIO KPHBOH H3yuae-

o2 Tpadux sassicimoctn A Mofi uMHMrpaMMEL. 3aTeM HAIONHM
(0. Baf“ﬂg'e“oc‘ Mncrge- MOJYYEHHYIO KOMHIO HA JIEHTY CaMo-
Hudioe). MACIA TaK, YTOOBl MAKCHMYM KOMUH

L Ty

CoBMaja/ ¢ MUHHMYMOM ypDOBHA JHM-,
PaMMEL 3aTeM C/0XKHM OPAHHATH 060X rpadHKOB. OueBHaHO, .

P TAKOM C/IOXEHUH OPJMHATHL OJHOY3JOBOH CEeHIUH YHHYTO-
¢ M NMOJyuYeHHBle CYMMBI He OYRYT CONEpP:KAaTh KOMIOHEHTHI
€pUOJOM OJHOY3JIOBOH CEHIUM, HO B HUX OYAYT BXOJHTH KOM-
€HTH BCEX OCTa/NbHbIX CEeHII, KoJe6aHus YDPOBHS KOTOPHIX
‘W 3aPETHCTPHPOBAHEI CaMONHCUAMH B BHJE HEPBOHAYAJLHOH
MapHo# KpUBOH. CaenyeT yuecTb NMpPH 3TOM, 4TO MOJNYYeHHELIe
MapHbie OpAHHATE 6yAYT BABOE MPEBOCXOLHTb MCTHHHBIE OpJH-
Bl - OCTATOYHOH KPUBOH. IJTa MOCAERHSIs1 NOABEpPraeTcs TakKoH

Ke o6paborke (puc. 3), 4TO W NEPBOHAYAJBHAS MOLTHHHAS JEHTA
AuMHATpada.

BesniauHb NeprooB, mosoxeHue Y3JI0BHX JIMHUH cefiml ¢ pas-
JHUHBIM YHCIOM Y3JI0B MOTYT GBITh DACCUHTAHBL IPH OMOLILH Teope-
THIECKUX METOAOB, ONMHCAHHe KOTOPmIX naeTcs muxke (ra. III). Bo
BCEX CaydasX HeOOXOAMMO HMeTh AOCTATOYHO HaJeXHYI0 6artu-
METPHYECKYIO KapTy o3epa, A1 TOrO0 UYTOOGBl MOKHO 6bLIO onpe-
ACJHTbL OCHOBHBIE MODP(OMETPHUECKHE 3JEeMEeHThl BOLOEMa, HEOO-
XOJHMbIE IJIsi PACYETOB.

Oann M3 MeTon0B KpaiiHe NMpPOCTHI (Mepwuan, wobya), HO 1HGO
OY€Hb HETOYHBI, JIH6O NPHMEHEHHE UX OTPAHHYEHO B 3aBUCHMOCTH

OT MOP(OMETpPHUYECKHX O0COGEeHHOCTel osepa. [pyrue, naotopor,
NOCTaTOYHO CJAOMHH, KaK, Ha-

npuMep, Mmerton Kpucraaa, u, ue- ,/\/\/\//\/ \/\/
CMOTPsi HA HX B TOH WJH HHOMH
Mepe TeopeTHYeCKyio o060CHO- N N NN
BAHHOCTB, TaK Kak OHH Moryr  ? p
IIDHBECTH K HEBEDHBIM pe3YJb-

TaTaM, He YUYHUTHIBAIOT BJHAHHSA
TpEHHA, HaJAAgYHust OCTpOBOB,

3

3. Tpadux nocrenosarenbnoro

60abmum 1. Beinesenne gpyrux ne-

CMOXKHOCTH Ouepramuit Gepero- Fne-

BOW JIHHHH W T. II.

Haun6osee nHagexmHbiM MmeTo-
AOM HcCCaenoBaHHB  cefim, H
K TOMY e HauboJiee JenieBbiM,
BJAAETCA MeToa Moneaefi. OH

YHHUYTOXXEHHUS BOJIH.

1 — caoxHble KOJAeOaHHA, BKJIOUaOWHE B cebs
TPH cedlln (0AHOY3N0BYI, ABYXY3M0BYIO H TpeX-
y3710By10); 2 — rpaHx KoJebaHus ypoBueii nocne
HCKJIOUEHHS OAHOY3.0BOI cefitld ¢ NepHOLOM

T, = 42,8 mun; 3 — rpadux koneGanus yposneif - -

1ocne HCKJAYEHHS JABYXY3/NOBOIl ceitmin ¢ ne-
puoaom T, = 28,8 mun. Tpexysnosas ceiiwa
uMeetr ncpHonr Ty = 11,8 aum.

HEOMHOKDATHO NPHMEHSJICA KaK
38 py6exoMmM, TaKk M B Ha-

WeH crpaHe. IJTHM METOAOM Y HAC H3y4YaJjuchb CeHLIM O3.
Baiikan [47], Banrtuiickoro mops  [15], ~ Apaabcxoro Mopst
[16].

CywmHocTb MeTOxa 3akaiouaeTcs B caeayiouem. Haroropasercs
MOZE]b BOAOEMA B HMCKAaXXEHHOM BH/E B Pa3/iHUYHBIX BePTHKAAbHOM
H TODH3OHTAJILHOM MaciuTabax. 3aTeM HCKYCCTBEHHO BO36YKAa-
I0TCA CEHIUH JHOO DPUTMHYECKHMH NOTPYKEHHUAMH IIACTHHKH B
BOLy, JH60 KauaHWEM MasTHHKA, KOHEL[ KOTOPOTO MOrpysxeH B
BOJY, JIM0O, HAKOHEl, NMOKauMBAHHEM MOAeaH. Permcrpars ypoB-
HA MPOH3BOAMTCA CAMONHCLEM CNELHANBHOH KOHCTPYKIHH.

IlpononxHTeLHOCTL Nepuoaa celliuy yCTaHABIUBAETC TAaK e,
KaK H npu o6paboTke OOGBIYHHIX JIEHT CAMOMMCUEB: 33 JAAHHBIA
NPOMEXYTOK BpEMEHH f oOnpeje/sieTcss MO JEHTe YHCAO BOJH

. ¢
cefimn N W nepuox BHUHCAsETCH 1O dopmyie I'=—7, rne

" —nmepuon ceflin HA MoneH.

[Tepuon cefimn ecrecTBeHHOro BOjOEMaA, COOTBETCTBY IOIIETO
JAaHHOH MOJEJNH, MOMXKET OHTh BLIYHCJCH IO popmyne, mnpepso-
xennoit B. H. ConoBrenniy: :
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— gy 1 2
r=r o 1+_{15~(2;/z>1 prany

(LD

1 . 1 .
rae m FOPH3OHTAJNBbHBIH U T BEPTHKAJNBHLIE MacmITabb MO-

nesv; i —cpennsisi rayGHHA MOAEJH; A — JJIMHA BOJHbI celfimy,
A5 OLHOY3JOBOH NPONOJbHOH cefillM paBuas JBOHHON J/JIHHE MO-
A€IH 1O ee OCH; & — JOrapuOMHUYECKHil AEeKPEeMEeHT 3aTyXaHHS.
Besnuynuna ero Ompepesasercs mo 3amHcH caMomucHa YPOBHH Ha
Moxesu crenyiomuMm o6pasoM. [lpeanoaaraercs, uto 3aTyxaHue
KOne0aHuil yPOBHA NPOHCXOAHT MO CIEAYIOWEMY 3aKOHY:

H;=H,e ", (1,2)

B sroii gopmyne H,— navanpHas MakcHMaJbHAR aMIaHTY 1a
NePBOil BOJHBI HA JHMHHTpaMMe; /1; — MakCliMaibHas aMILIMTY 13
(+ 1)-it BOJIHBI HA TOH Xe JUMHHIPAMME; € — OCHOBAHMHE Haty-
pa/ibHBIX JIOrapHOMOB; 6 — IeKpeMeHT 3aTyXaHIis.

Onpexenus no JenTe camonucua Ha Mmonenu H,u Hj, HETPY AHO,
‘pewas ypasueHue (1,2) OTHOCHTE/JIBHO 8, MOJAYYHTD

= H:
Ig ¢
gH() _lan—lgH,
cilge T 0,4343( :

~
0= —

JloCTONHCTBO MeTofa Mojesel, KaK 3TO COBepILEHHO [PaBH/IBHO
~ormetna B. Il. Jly6os [16], saksiouaercs B TOM, YTO OH HO3BO-
JIsIeT B UHCTOM BHJE BO30GYAHTL Ceiiny J060ro MOpsaKa, HaGJIo-
AaTk €e cpasy no BceMy 6GaccediHy M HarJfHO ONpee/]UTb NOJA0-
HEHUE Y3J0BHIX JHUHUM.

i
|

.

H
Le

‘ﬂ,f 5‘49"{4 iﬂﬂmuquaqw
7565.— /8%,

i Afpeciceta A K. %Jwvgfa.w%vg}./%@
S

(. (Snrje,ne, C(/:% Lo 09}51& ccer

7 L-—Vc,gf e f g %,

I'TABA Il
TEOPUSI CEIII

HCCIIELOBAHHST MEPHAHA

Kak oTMeuyasoch yxe Bbllle, cefllun NPeACTaBASIOT COOOMH
CTOsiyue BOJHH (cBoGoaHble Kkoaebanus). Boabme 100 et tomy
Hasan Hemenku#l yuenwllli M. Mepuan ony6aukoBana wuccaenosa-
nue ,O NBHXEHHH KaReJpHOH MXHUIKOCTH B cocymax® [75]. B atou
ACC/Ae0BaHHH BHEDBBIE PACCMATPHUBAIOTCS CTOAYHE KoJebaHus
KHAKOCTH B COCyJlax KOHEYHO# ray6uHbl H paercs Qopmyaa
/s OHNpELe/eHuss NepHoa0oB TaKKUX KodaeGaHHH, M3BECTHAA B Jajb-
Heiluem noj haspanHem (Gopmy/ast Mepuana. Jta (popmyaa BHBe-
AeHa Al caydas koaebanumit B cOCyde MPAMOYTOJBHON (DOPMBI,
NOCTOAHHOH TyOuHH. MccaenoBanne MepuaHa HOCHT 4HCTO Teo-
petnyeckni xapaxrep. B HemM 0 ceflulax He YNOMMHAeTCs BOBCE.
Beison ¢opmyarl MepnaHa 10BOJBHO C/AOCKEH H, Kak 6yneT moka-
3aHO OaJiblue, OHA MOXeT ObiTh IOJyYeHa 3HAYHTENBHO MpoLLe

(cMm. cTp. 76).
dopmysna Mepnana umeer BHJI B
oL L '
7'I‘l—" n;/_:é}—z ’ X (2.1)

rae A — YHCAO y37a0B; 7, — NEpUOA n-y3M0BOi ceimn; L — niuHa
cocyna; £—rayGHHa; & — YCKOpDEHHEe CHJIBl TSKECTH.
Mceaenosanns Mepuana Inpoliid He3aMeUeHHLIMH, H TOJLKO
nocae pa6otel Popeas [66], noceaumenHo#r 2Kenesckomy osepy,
B XKOoTOpo# dopesr npuMeHu1 @opMmyay Mepuana JJas pacyeTa
IePHOJOB Cefill, OHH NPHUBJEKJH K cebe BHUMaHHE JHMHOJOTOB.
[lpumMepHO B 3TO ke Bpems BHyk MepuaHa—K. Miosb ony6.HKo-
Bd.1 BHOBb paGoTy Mepnana B GoJ/iee COBEpPLIEHHOM BHJE. A
[lo cymectBy uccienoBanuss Mepuana He co3aand TEOPHIO CeRul,
a4 Jajad npocTedliuii MeTon pacueTa IEpUOJOB CTOSUHX BOJH
B BOJOEME HPAMOYTOJBHO{I (POPMHI, NOCTOSSHHOHR ray6GuHLl. B nanb-
nediwem OyjeT nokasaHo, 4ro Qopmyse MepuaHa MOXKHO NpPHAATH
OoJee MHPOKOE TCJAKOBAHKE, YEM 3TO AEaN0Ch pex e (CM. CTp. 77).
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e EARRE

UCC/ENLOBAHKS JIOBY A

®pannysckuM yueHoiM [(106ya BnepBble BHIBEI€HA dopmyaa gas

pacueTa mMepHOAOB CTOAYMX BOJIH B NPSIMOYTOJBLHOM 6acceiiHe Ie-
peMeHHOl ray6unbl. Hiob6ya [63] paccmaTpupaeT crosume BOJNHHL
B TaKOM GacceiiHe Kak PesyabTaT uHTepdepeluuu ABYX OLHHOU-
HBIX TIOCTyNaTeJbHLIX BOJH OLHHAKOBOH JJMHLI H OJMHAKOBOTO

- MEpHOAA, MAYWHX APYr APYry nasctpedy. [lo6ya pas6uBaer mpo-

AONIbHOE CEYEHHE pacCMaTpPUBAEMOro 6accefiHa BePTHKANBHBIMH

JAHHUAMH, OTCTOSLUMMH APYT OT APyra Ha DacCTOAHHM 4, d,, dy, ...,
n

ap, Ha 4YacTH TakK, 4TO Ea,-zL, rae L — panua osepa. CoorBer-
' 1

CTByIOLIHE TIyGMHBl B NOJAYYEHHBIX Ha OCH Toukax [lioGya 060-
3HayaeT uyepes ki, hy, g, ..., Ky,
CKopocTh pacnpocTpaHEHHST BOJH, O KOTOPHIX FOBOPHJOCH BHIIIE,

KaK HM3BECTHO, MOxeT OuTh onpejeiaeHa no dopmyae v=V} gh.

[Mpunkmas cpexniolo ckOpocTh npo6era BOJHBLI Ha yuyactke a;
paBHOH . :
Vehi_y +veh
5 ,

MOXHO CYMTATL, YTO BpeMsi, NOTpebloe sl mpoGera BOJHOH 3TOro
yuactka, Oymer ‘

Verh_1 +vVeh _ 2a;
2 T

3ti: ;0

a BpeMs, Heo6xoauMoe JJsi npoGera BOJHOH BCETo 6acceiina, —

5

=Xy
, Vehi_y +veh -

3a nepuon crosuel BoiHb (0AHOY3JOBOH Cefiurn) caepyer npu-

HATH NPOMEXYTOK BpEMEHH, B TeyeHHEe KOTOpPOro BOJIHA npoﬁﬂe'r‘

paccrosinue, paBHoe cBOeH AanHe. [laMHA XK€ BOJIHB pPaBHA YIBO-
eHHOH JAJHHE BOXOeMa, a, CJe10BaTeJdbHO, NepuojJ;, OAHOY3I0BOl
CeHIuM MOXeT GhiTh onpenesex mo GopmyJe

T, = 4—_2——_1—_ .
]/g V’l;_1 + I/hi
Eciu rayGuna BomoemMa Ha BCeX BepTHKAASX ONHA H Ta we,
TO ¢dopMyaa (2,2) npuHUMAET BHL
2L
h=ve
T. ‘€. IpeBpalaercs B npime,uex—myro Buiie ¢popmyay Mepuana.

Ouesunno, dopmyay (2,2) MOXHO BHPa3HTh M B BUAE HHTE-
rpaJa . . :

14

(Qs 2) '

" L
i 2 dx

le—: — = .
Ve JvVh
0
®opmysa [iobya no3soasieT ONPENE/NHTb W IOJOMKEHHE Y310~
BLIX JHMHHH M nyuHocreii. B cayuae onHoyssoBoii cefimn ysaosas

JHHHSL OyNeT HAaXOJLHTbCA HAa TAKOM pacCCTOSHHMH X OT HAaya/na Ko-
opanHat (OAHOrO M3 KOHUOB 03epa), AJs KOTOPOro MPH MocCTeneH-

HOM CYMMHDOBaHHH IO Q)opMlee (2,2) uau (2,3) noayuurca t= % .

T
B Tex ke Toukax, As KOTOPBIX CyMMHPOBaHHE JacT t=- uin

A : .
txsT, OyAyT HaXOAHUTbCH y3Jbl ABYXY3JAOBBIX celill,

FTHAPOJHHAMHYECKAS TEOPHSI KPUCTAIJIA

HauGosiee cosepuiennofi Teopueii cefim 10 HeJaBHEro BpeMeHH:
ABAAIACh THAPONMHAMHYECKAs - TeOpHs, paspabortannas Kpucra-
aoM [58]. CymHocTs 3TOf TeOpHH 3akJiOuaercs B caAeLyIoNeM.

Kpucran paccmaTpuBaer cefiin kak cBOGOLHBIE KOJeGAHHS H-
ONHCHIBAGT MX NPH NOMOIM aHdEepeHInaNbHHX YPaBHEHHI, BB~
BeJIeHHBIX 0e3 yueTa TPeHusi M reoctpoduyeckoro yckopeuus. [is
BbIBOJIa 3THX ypaBHeHHMil, caenys Kpucrany, BosbMeM npsiMOyrodb-
HYI0 CHCTeMY KOODJHMHAT, HAauyaJO KOTODHIX IIOMECTHM B JEBOM
KOHIe BOLOeMa, OCb X HanpaBuM BIOJAb NPOAOJABLHOH OCH 03epa,
och Y—nepnenaukyaapHo Kk ocu X, npuuem naockocts OXY conme-.
CTHM CO CIIOKOHHO!l BOAHON mMoBepXHOCTbI0 o03epa. Ocb Z Hampa-.
BHM BEPTHKaJbHO BBepX. ,

Bospmem nomepeuHoe ceueHHe 03epa HAa PACCTOSHHH X OT Ha-
uaja KOOpAHHAT M OO6O3HAYHM IIHPHHY O3€pa B 3TOM CEUEHHH
B COCTOSIHHH HOKOsl uepe3 b, a IJOM@Ab 3TOTO CeueHus yepes A.
Ha paccrosiuun x-+-dx OT Havasa KOOPAMHAT BO3bMEM BTOpOE.
ceyenne. OGbeM BOABl MeM(IY STHMH ceyeHusiMu pasen Adx. IMpen-.
NOJIOKHM, YTO 4Yepe3 HEKOTOPBbIH NMPOMEXYTOK BPeMeHH ¢ B pe-
3y/AbTaTe BO3HHKWIHX KOJe6aHHA BOAHOK Macchl 03epa Haie nep-
BOE CEYEHHEe OKaXKEeTCs Ha PACCTOSIHUM X & OT Haya/ia KOOPAMHAT.
OueBuIHO, 4TO TOJINMHA CJIOS" MEXAY IBYMS CEYCHHSMH OYyIeT

paBHa d (x + §)=dx + % dx. Tlioumane mnomepeyHoro cevyeHus -

TaKIKE€ U3MEHHTCH, H €€ MOKHO CHUMTATh COCTOsALIeH H3 ABYX YacTel:
I/IOWAH CeYeHHsl Ha pACCTOAHMH X & B COCTOSHMH TOKosi (A’)
W IJIOWAJAH, COOTBETCTBYIOUIEH MOAHATHIO YPOBHSI HA HEKOTOPYIO
BEJHYHHY 7 (BepTHKa/ibHOe cMelleHue), Ecan yepes b’ 0603HAuHTH
IIHpHHY ceyenust A’, To, OyeBHAHO, O06IWAs MJAOIWALL CEYEHHS
O6yner paBHa (A’ 4 b'v), npuueM v MOKeT GbITb BEJHYMHON H MO- -
JIOXKHTENBHOR H OTpuuatebHoil. O6beM A0S Mexay paccMaTpH-
BA€MHIMH CEYEHHSAMH :
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(A + b:’v;).(dx + gi—dx) _ (A + ) (1 + % ) dx

'ITOT 06beM [10/KEH ObiTh PaBeH ‘nepBOHaqaanomy o6bemy
(A - b'n) (1 1 %) dx = Adx. 2,4)

Pasnoxns A" u & B paa Teitnopa no peauuune &, mosyuum:
‘ 0A 1 ¢2 v
[— 3
A—A+0xE+2 PR

ob . 1 025
V=b+ 5 b4 5558+

Iloacrasus Bvecto A’ u b nafigennvie BbHPaXKeHHS B ypaBHe-
Hie (2,4), oT6pocuB MpH 3TOM MaJjble BEIHUHHB BHICHIErO NOPSAKA
U MpOU3BeJs COOTBETCTBYIOIEE NPHUBEJEHHE, NOJYYHM

: : 0A 0g :

ﬂplleI/lMaH BO BHHUMaHHE, UTO

0A 0% li} -
o & T ax A= (49),

. MO¥KeM OKQH‘IaTeJIbHO 3alucarThb
| 0 (AE)= —b
oz (A8 = — b,

*OTKY,ZIa

OGpatumca panee K OGIMM ypaBHEHHSIM ABHXEHHA B (opme
Jlarpanxa. Cnepys Kpucrasy, orpaniuuMcsi aHaJH30M ABHIKEHHS
B oAHOM naockoctu OXZ, T. e. GyjeM peliath WIOCKYIO 3a1auy.
ITo sTo#t npuunHe MBI HCIOJAB3yeM TOJBKO NlePBOE M3 ypaBHeHHIl
Jlarpanxa, KOTOpOe, KaK H3BECTHO, MMeeT BHJ

o2x\ ox 0%y\ Oy 0%\ 0z 1oP
K-t (r—B)m+(z &) n=1%

Enuncrpennas BHewHsis cujia, AEACTBYIOWAS HA Haw oGbEM

BOJHOH Macchl, — cu/a TsKeCcTH. Ee mnpoexumn wa ocu X u VYV
paBHbl HyJa10, T. €. X =0 u ¥ =0. [lpoexuuss xe 3TOH CUIB Ha
oCb Z, T. e. Z paBHAa — g, TaK KaK CHJA TSHKCCTH HANpPaBJeHa BHH3,
a ocb Z BBepX. .
B nepsom ypaBHenuu Jlarpanxa B HaleM cayyae TeKyliHe
KOODIHHATHL X H Z COOTBETCTBEHHO 3aMeHHM X + & H Z + 7. B atux
BLIDAXKEHHSX X W 2 NPEACTABAAIOT COBOH HayaibHBIE KOOPIMHATHE
B NIEPBOM ¥ TpeTbeM ypaBHeHusX JlarpaHxa, T. e. COOTBETCTBYIOT
BesyuHaMm @ K ¢. OTM@THM INIPH 3TOM, YTO NOCJAEAHHE, a CJAef0-

16

. “v PackpbiB cKOGKH, MOJY4YHM

1 9 o -
n=— 3 5-(Af). . (2,5)

BATEJbHO, H X M 2 He 3aBHUCAT OT BpeMeHU. B coorBercTBHl CO CKa-
3aHHHIM [epBOe ypaBHeHHe JlarpaHxa npHMeT BH[,

) 02(x+E)\ 0(x+§) o2y\ dy
| (Of o } ox +(0—'o—tz‘)a+

1]
R2(z+\o(z+7) __10P
+(_g_ o2 ) ox ~ p Ox°

: dy 0z p
- - . MenleHHO
[TponsBoxHEIE % 4 ox paBHBEL HYJIO Beauunna I

H3MeHseTCd O BOJIHOM NOBEPXHOCTH, U, CJAEAOBATEJbHO, MOXHO

NIPHHATH %§=O. Belmie yxe OTMEYaJoCh, 4TO HauadbHble KOOP-

JUHATH HE€ 3aBHCSAT OT BpPeMeHH, OTKYyHAa

ox 0z
=0 1 5 =0

) [Tpoussens audpdepeHnupoBanne B Npeo6Pa30OBAHHOM YpaBHe-
QXHHH J]arpacha H npuHuMasgs BO BHHUMAaHHE HYJEBBIE 3Haqemm_ YKa-
\3aHHb1X BHIIIIE BeJMHWYHH, MOXKHO 3amnmuCaTb

% [\ O o0\ om
My (o) (e + 5 =0

0%

0% 0% a7 0% o __
T tegntamax =0

| 9t 0x 0% 0x

0% 0% 0% oy
| O16poCcHB MaJIb€ BeNUUHHBL BHICIIEr0 HOPSAAKA 55 5= H 55 57
| B utore 6yaemM HMeThb '

P g0n (2,6)
TakuM 06pa3oM, Mbl TOJAyYHId ABa ypaBHeHusa: (2,5) u (2,6).
[Moxcranum B ypasBHenue (2,6) m u3 dopmyan (2,5):

0% 01 0

m=ga[7o—xm®]‘
~ YMHOXHB 0Oe uyacTH ypaBHeHUs1 Ha A, MOXeM 3amHcaTb:

: 0% b o1 o

O603nauuM AL uepe3 u, Ab—uepe3 o U BBeJEM TMEPEMEHHYIO
X

i v:jbdx. HeTpynHo BuUIETh, YTO U €CTh IWVIOWAAb BOAHOH IO-
P

BEPXHOCTH 03epa OT Hauyaja KOOPAMHAT A0 NONEPEYHOro CedeHus.

OyeBuHO, UTO ¥ M ¢ 3aBUCAT TOJbKO OT X. [IpuMeM U 3a He-
3aBHCHMYIO NepeMeHny 1 6yneM paccMaTpHBaTh ¢ KaK (GyHKUMio
ot 0. [loctpoum rpaduKk 3aBHCHMOCTH o OT % K_nma}n Ha3Bax

9 Ceitinn 1a ozepax CCCP . ﬁ
™

ACpmabai . 7
PecnyOniHanChki
e naTeks YPCP




5107 rpaduk HOPMaJbHOK KPuBOI o3epa. [lapamerp o ecTn,
KaK 370 OBVIO NPHHATO paHee, IPOH3BEJECHWE BENHYHH IJOLIALH
TION€PEYHOTO CRUEHMSI M IUMPUHBI BOLHOH MOBEPXHOCTH 3TOrO Ce-
uenud. Takum 06pasoM, o mnpencraBasieT oGO HEKOTOPYIO0 MOp-
(bomMeTpHYECKYI0 XapaKTePHCTHKY INONEPeYHOIO CeYeHus, a HOp-
MaJbHas KPUBAas BbIPAXKAET U3MEHEHHE 3TOM XapPaKTEePHCTHKH B 3a-
BHCHMOCTH OT MJOLJAAX BOJHOH NMOBEPXHOCTH BOLOEMA IO JAHHOTO
ceuennd. Ha puc. 4 nokasana B kauecTBe npuMepa HOpMaabHAs
X

KpuBasg 03. Muuunran [62]. [TomHs, uTo ecian ©v=— S‘bdx, 10 dv==
0

= bdx, v BBeAA NpPUHATHE O00O3HAYEHHS B ypasuenue (2,5), no-

Ty 4UM ‘

(2,8)

B eBoit wactn ypaBheHns
(2,7) Bennuuny A Kak He3aBH-
CAULYI0 OT BpPEMEHH MONCHO
BBECTH NOJ 3HakK jlipdepeniina-
Ja, a CJIeJ0BATEeNbHO,

0% __ 9%(4p) __ %

IG

/ﬂg\\/\\\&\ V.

or T T orr T o
Puc. 4. Hopmanbnas xpusas o3.
Munurrad (no &®. Jedaury). roe At==u,
02u %u ’
Tal_mM 06pasoM, 5 = Abg Soe WAL, TaK Ka.l( Ab=oc,
' 0%u 0%u
o = &% gy (2,9)

Panee Grio mpussto, uto # = AE. Ilnomans nonepeuHoro ceyeHHs
A MOXHO paccMaTPHBATh KaK HEKOTOPylo (YHKIMIO OT X, a cJe-
J0BaTeJbHO, W OT ¥. Besuunua £ — ropusoHTa/bHOE CMelleHHE MOo-
NepeyHoro ceuveHHsds NpU CBOGOAHHIX KOJMeOaHUAX BOILHON Macchl
03epa — 3aBHCHT OT £, H €e MOXHO pacCMaTpuBaTh KaK rapMoOHII-
YECKYI0 (QyHKIHIO.

- Taxum 06pasoM, # MOKHO NPEACTABUTL B BUAE (PYHKIHH, OAHO-
BPEMEHHO 3aBHCALIEeH OT ¢ U OT L. : .

= Y Psinm(t—r). (2,10
3necs P —HekoTopasi GYHKUMA OT U; BEJMYHHA /11— YACTOTA

KosiebaHui?, npuueM m:% , rae T —nepuop koaeGaHuit; T — Ha-
2 3nmech, Tak ke Kax 1 B JanbueiilleM, uactota koiebauuit 0603n:uaeTcst
GyxBoft m, B TO BpeMsl Kak o6bluHO ona oGosHauaercs — . CReAano Tak 1ds
TOrO, UTOGL OTJAHUYHTh UHCIO Y310B (1) Y- sHavok y ¢yswuni bBeccens u Heil-
Manz (/;) 1 (}Y,) oT wactorel KodeBauuil m. Hy:kno umers B BHAY, UTO NOL /M
HOAPE3YMEBARTCSl TaK HasblBaeMasl YIaOBasl 4acToTa Kohebakiii.
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o

yaibhas (asa. Benuuunbl 71, T 10t A4 KaXAOH CEAIIM NOCTOAH-
HEIE. ' . :
JlIo60# uaen Buga # = Psinm (£—r<) COOTBETCTBYEeT OTHAe/b-
IOMYy CTositdeMy KoJeGaHuio. [aa npocrefiweil cedmu MOXHO OT-
Ka3aTbCsl OT 3HAaKa CYMMBl M NPHHATD

nw=Psinm(t —r). (2,11)

B ¢opmyae (2,9) u 3amenum BeIpaxenueM (2,11) u, npoussens
nudgepeHuupoBaHue, MOaYyUHM -
02P

— P sin m (£ — )= gs -z sinm (t—rx).

CoxpaTu 06€ 4acTH MOJYHEHHOTO YPABHEHHs Ha sin L (f— 1)

m*P —+go—- =0. (2,12)

JT0 H eCTh OCHOBHOe YypaBHeHHe KpiicTaja, KOTOpPOe 103BO-
JAsieT [pH ONpeAe/eHHHX YCIOBHSAX HakTH 4aCTOTy KoJuebanus i1,
IEPUHOJ CEeHIM M [OoJ0XKeHHe Y3J0BLX JuHuil. B camom neie,
BeJAMYMHA # OTJAMYAETCs OT BEJHYHHB /' JHIIb MHOMHTEJeM
sinm (£ —t), ONMHAKOBBIM J/fi OLHOrO H TOTO Xe MOMEHTa Bpe-
MEeHU IJAs BCeX TOYEK BOJHOIl MNOBEPXHOCTH 03€pa, TaK KaK 3TOT
MHOXHTeAb HEe 3aBUCHT OT X. OueBHAHO, UYTO BEJHYHHB 4 H P
NPUHMMAIOT HYJEeBble 3HAYEHHS] TPH OJHOM H TOM XK€ 3HAUEHHH
X, T.€.B OQHUX M TeX M€ MOonepeyHHX cedeHHsX. TouHO Tak ke
COBNAZAIOT MECTa MAKCHMAJbHBLIX H MHHUMAJBHBEIX 3HayeHud & u P.

O6uiuno Ha koHumax osepa u=AE=0, TaK KaKk mIOWalb
nonepe4Horo cevenus (A) WIH TOPH3OHTAIbHOE CMeuieHue £ pas-
Hbl HYJIO. YIOB/IETBOPATb 3TOMY IOTPAHHYHOMY YC/AOBHIO YpPaB-
Henue (2,12) Gyner JulIb AAs HEKOTOPHIX ONPEAEJEHHEHX 3Haue-
HUE i, 4YTO W JAaeT BO3MOMNCHOCTL ONPEJEJHTb IIEPHOX ceiliuH,

i
OCHOBHIBAsICh HA H3BECTHOH QopMyJie T'=-- ceK.

Kax yxasbiBasoch panee, CeueHHsi, B KOTOPbIX TOPH30HTA/b-
HHe cmemenuss & paBHbl 0, HasblBalorcsa nyunoctaMu. OuesligHo,
MO3TOMY, YTO B Toukax myuHocte# u#—=—0, otxysa u P=0. '

B yanax, kak 1H3BeCTHO, BepTHKa/anHOE cMelneHHe #=0, a TaK

ou ou
KaKk f=— —=—, T0 U —— ==0. Caenosate/pH0, B 3THX TOYKaX
du ov

BeJMuMHBl 4 ¥ £ [JOCTHraiT MakCUMyMa M MHHuMmyMa. [pome
TOTO, TaK Kak

ou oP ou ’
N=— 55 = 35 Sin m(t—r), a B y3nax 7 H 5~ PaBHbI 0, To
opP
H %*—0

YKaszaHHBIEe BbILIE€ DaBeHCTBA MNO3BOJAANT ONPENEAUTH NOJONKE-
HHe Y3JORHX JHMHHH Ha BONHON NOBEPXHOCTH oO3epa (moupolHee
cM. ra. 1), : :
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OGLIYHO HOPMa/bHAS KPHBAaA HMEET LOBOJBHO C/OKHBIE ouep-
T4HUA [ HE MONET ObITb ONHWCAHA AaHANMTHYECKH B BHie ypae-
HEHUS, BLIDAXAIOUIEr0 3aBUCHMOCT ¢ OT ¥. [lo 3TOH mpuuuue
OCHOBHO€ ypaBHehue (2,12) He ypaercs HHTErpHPOBATh B KOHEY-
HoM Buze. [lostoMy samaua 06 onpexeseHuu NepUOAOB cefim H
NOMOMKEHHUST y3/NIOBLIX JMHAH MerToaOM Kpucrasa peuiaercs ¢ He-
KOTOpBIM 1pHOAMkeHneM. [lpemsaraetcs HOPpMaJbHyI0 KPHUBYIO
3aMEHATh [POCTeHIuel KPHUBOH WAM JAOMAHOM JIMHHEH, cocTosawel
H3 OTPE3KOB TMNpSAMBIX TaK, 4TOOBI OHH BO3MOXHO MeHbIEe OT/IH-
4aJUCh APYr OT Jxpyra (cM. Crp. 48), 4TO, KOHEYHO, CBA3AHO
C HEKOTODEIM NPOH3BOJIOM. B 3TOM 0auH M3 HegoCTaTKOB TEOpHH.

lpn ouenke teopun Kpucrana HyxHo IIPDUHAITD BO BHUMaHue
elie ¥ caeaymouee o6CTOSTENLCTBO. BBBOA CBOHX ypaBHeHHH OH
NoJytaerT, pelas MJI0CKy10 (OAHOPasMepHyI0) 3anauy. tu ypas-
HEHHS1 1PEO6PA3OBBIBAIOTCS AN YACTHOTO CAYyuast — AAs BOAOEMA
NOCTOAHHOH wHpHHBL. [lonyuyennoe B peayabrate 3Toi onepauuu
OCHOBHO® ypDAaBHEHHE C MaTeMaTHUECKOH TOUKH 3peHHs HHYeM He
OT/IMHACTCS OT MNEePBOHAYAJIBHOrO, €CAH MNPHHATb, uTO rayOHHa
03€pa OTBEHYAeT CJAELYyIOIeMy YCAOBHIO: HOpMAajbHas KpHuBas
BOAOEMa MOCTOAHHON IIHPHHEI B TOYHOCTH COBIAjaeT C HOpMaJib-
HOM KDHBOH QakTHyeckoro Bomoema. OTciona Kpucran penaer
BBIBOJ, YTO OCHOBHOE YDaBHEHHE €r0 TEOPHH MOXET GBITh HpHME-
HEHO MJIs pAaCueTOB Cedll JMI000ro BOAOEMa NyTeM 3aMeHH axTH-
ICCKOTO BOLOEMA BOJNOEMOM [OCTOAHHOH IUHDHHBI, €CH TOAbKO
COO/IONEHO YKa3aHHOE BHILLE YCJIOBHE. Crtporo xe rosopsi, 3THM
METOAOM MOXCHO INOJIB30BATHCA TOMBKO A 03€p NOCTOSHHOI
UIHDHHBL HJIH, B KpafiHeM clyuae, AJs 03ep C MaJdo H3MEHsIeficd
WHPHHOH HA BCEM MNPOTSIKEHHHM BOJLOEMaA.

Bmecre ¢ rem HyxHO npusmaTe, uro Teopust Kpucraaa o6aa-

A3E€T ONPEAC/NCHHBIMA HOCTOMHCTBAMH. OHa JjaeT B o6uiem mpa-

BUJIbHOE 1PEACTaBJ€HHE O CYIIHOCTH SIBAEHHS H, YTO OCOGEHHO
BAXHO, BIEPBbie HPABHJIBHO XAPAKTEPH3YET COOTHOLIEHHE MeXAy
IIEPHOJAMH CEHII C DPA3NHYHBIM YHCJAOM Y3JA0B B 3aBUCHMOCTH OT
MOP(HOMETPHUECKHX OCOGEHHOCTE] BOJOEMOB.

- B Gacceiine npsMoyroasnoit (GOpPMEI OCTOAHHOH TAYGUHBL OT-
HOLICHUS MEKAY UEepHOAAMH Cefll C Pas3JMUHBIM YUCJAOM y3J0B,
B COOTBETCTBHH C popmynofi Mepuana, OyLyT TaKOBHI: :

. 1 1 {

12Ty Ty: ... Ty= Tyl i
Ecau ke Boiuncauts no meroay Kpucrana NepHOAbl CeHIl ¢ pa3s-
JIRIHBIM THCIOM  Y3/10B p1f 6aCCEHHOB C DasHBIMH HOpPMAaJsbHbI-
MH KpHBLIMH, TO COOTHOII@HHS MEXK Y STUMU IePHOJAAMHU 6y YT Xa paK-
TEPH30BATHCH AAHHBIMH, NMPUBEASHHBIMH B TaGa. 3. .

B s1oit Tabinne nepuon 0aHOY3J0BOH cefimu IPAMOYTOJLHOTO
Gaccefina mMOCTOSTHHOB TAYGUHBI C HOpMaJIbHOH KPHUBOH B BuAe
FOPUBONTANIbHOM ~ NPAMOH  NPHHAT 3a eNMHUIY H 0603HaYyeH
yepes 7. - . '

20

TaGauya 3

CoOTHOMEHHS MEWAY NepHOJAMH Celll C Pa3JHYHBIM YHCIOM Y3JGB NPH
pa3HbIX BHAAX HOPMAJbHbIX KPUBHIX (no Kpucraay)

Bun HopmanbHOM KpHBOH Ty: Ty To: Ty T3:Ty Ty: Ty
'opusonrtanbHag npamast . . . . . . 1,000 0,500 0,333 0,250
Bolr)HyTaﬂ napa6on§. e e e e e 1,110 0,577 0,408 0,316
Buinykaas napa6osa . . . . . . . .| 0,950 0,474 0,311‘ 0,236
Bornytas noaynapaGona . . . .°%. . 1,050 0,548 0,378 0,289
JIBe HaKJOHHbiE HpsIMBIE . . . . . . 1,306 0,628 0,434 0,343

HCCJIELOBAHUS SIMOHCKUX YYEHBIX

%
B 1906 r., nouTH OZHOBPEMEHHO C MCCAENOBAHMUSAMH Kpucrana,
B Sluonuit Onna ony6JMkOBaHa PaGoTa YeTHIPEX SIMOLCKHUX yue-
Hex K. Xowna, T. Tepana, M. Homuna u II. Msuranu [72], no-
CBSILIIEHHAS H3Y4eHHIO Cefll B MOPCKHMX GYXTaxX H 3a/MBaX. BBIBO-
Abl 3TOH# paGOThl MOrYT ORITH ~pacnpocTpadeHsl W Ha o3epa. Oco-
Oblfi MHTEpeC npejcTaBAseT C/aAydyaH, HC 3aTPOHYTHEH HM B OJHOXN
H3 JPYTHX HCCJAefOBaHHMI cefiul, KOrja JBa BOJOEMa COeHHSITCSH
AOCTAaTOYHO Y3KHM INPOJHMBOM HJIHM KaHA/IOM. ABTOPH YHNOMSIHYTOFO
HCC/CJOBAMS CTPEMHIUCh, B CYIUHOCTH FOBODS, YCOBEPLIEHCTBO-
BaTh (opMmyJsy Mepuana, CKOPPeKTHPOBAB €e 3a CuUeT NepeMeHHoii
WHYPHHB W TJOIIAJAH NOINEePEYHOTO CEeYeHHs 03epa.
YKa3aHHLIMU yueHbIMH OblIa NpejioxeHa caenyoinas Gopmy.a
A/l pacyeTOB MEPHOJOB CeHll C Pa3qHYHBIM YHCJAOM Y3JIOB:

x» T":Tlff/% (1+K). 2,13)

[lepBbii  MHOXKHTeNb nNpPUBELEHHOH (GOPMYJaH INpeACTaB/IsTET
coGOH mnepuox 7-y3J0BOH CeillllM, BHYHCACHHHH IO Q)opmyne
Mepnana, T. e. B NPEANOJOXKEHHH, UTO y JAHHOrO GecceiiHa i
IHPHHA U I1YGHHA HA BCeM eT0 NPOTSKEHUH OCTAIOTCH NOCTOSI HHEIMH.

[Monpasoutblit k03dunuent K ANOHCKHE yueHBe mpeaJaraior
B BlAe CYMMbl JABYX KoaddunuentoB K, --K,, oIuH 1as yueta
NepeMEeHHOH IUHPHHBL, JAPYroil AJs yueTa NMepPeMeHHOH MJOWani
IIONePeYHOro CceveHuss BojoeMma. Jlia BHUYHCAEHHS 3THX KO3(i-
IIUEHTOB GLLIH NPEAONKEeHBl clelylomue GOopMyanl:

{

. 1 2

KI:—,ZI—bO—j‘ Ab(x)cos m;n dx; (2,14)
i o
. 1

1 Qmx [

‘K = e 5 Av (x)cos ;" dx. (2,15)

: 0
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@(_xi’;{eﬂcg Ab(x)=b(x)—b, u Av(x) =V (x) —v,, rae b(x) u

v () OOTBETCTBEHHO LIHPHHA H IJIOIUALbL NMONEPEYHOrO CeyeHHs

03 gﬂ”g; pacCcTOsiHMKM X OT Hayaja KOODPJHMHAT, PaClOJOXKEHHOrO
1OM H3 KOHIIOB Bojgoema, a b, n v,—cpe

Ha OANON ,a b o penHHe 3HaYeHMa 3THX

B utore dopmy.sia a/st BBIUMCJAEHHS NEPHOIOB 72-y3JI0BHIX Celilu

npeJioxeunas SIMOHCKHMM YUYEHbIMH, HMEeT BHI ’

l
, 1 1 I
Ip=- o 1+~2—,7];'81Ab(x)cos-";" dx -
. 0

I -
1 . 2nxn '
+ 57, fArv(x) cos——dx |. (2,16)
0

coeﬂp.:mermy'qaﬂ’ KOTJa 03epo npejacrasiasieT co60d ABa BojoeMa
I;aHﬂ HEHHBIX MEeM(Ly COGOH [OCTATOYHO Y3KHM T POJIHBOM u.m;
KaHAJIOM, aBTOPaMH NpeAtoNeHa caelyiomas ¢opmyaa

h=2 —L‘——[ 2 (3 b o 17
: gbh(H.L> 1+‘J(T““~'“lgﬁ,—)]- (2,17)
Uy

(ME BaTT(;mO f‘l)());PMlee .‘U—,-H./IOLLLaILb BOLHO!N NMOBEPXIOCTH HEepPBOro
o pné[()wBor%&);epa, v —lrmomanb BO/IHOfl NMOBEPXHOCTH BTOPO-
; . osepa; [— pauHa; b— wupuua;

; a; h—rayGuua
r(lf)péen_mﬂ) KaHaJ/la HJIH NPOJINBA, COENHHSIOUINX Oﬁa,BO,U,OEMﬂy' 1 —
n n’éOHHHaﬂ Mackeponu, pashas 0,5772; A u N — gaunp ,BOJIH

CPBOM H BTOpDOM 03€pax, KOTOPbi€ MOKHO NPUHATL PaBHHIMH
ABOHHBIM JITMHAM KaXI0ro BOZOeMa.

i} “]:c.xm B Gdopmyay (2,17) mnoactaBuTh uuCJEHHBIE 3HAYEHUS

e Ig, HH])LH’HSIB &=09,81 #m/cex, u samenntr A=29L u N =2L’

L — AJIUHBL KQXJAOr0 H3 03ep, TO ¢ ’

. , 1OC/A€ NpPOCTEHMIN

npeoGpasosanuit Gopmyaa (2,17) npumer Bus pocT :

T, :6,283‘/ @ __ [ 40,637 - (0,527 - 1g VE.
) 1+4-0,637 -- 0,527 - Ig Lb—) j (2,18)

bh ( [ - —:)i)

3 Hetpyxno yGeputhca B TOM, 4TO Y == v T. e. 6e3
, . €. 3pas-

v v o
JHYHO neps 1 N }(illl(()e Bl‘[‘() b B cam
y KakKoe 0o3epo CUYHTATHb oM eqae
, , PBBLIM, PbIM. Jenae,

v =’, = n
e L+

¢ B sroil
yucHn Bogentg?[pm;yﬁel, T6ax We KaK H B NpeAbiyuiux (opMynax sINOHCKHX
e 'noaerHocmﬂoﬁigao pasust Eé HAlHCAHUH pAAA APYrdAX (POPMYA N10ANH
HaveHsl OYKBOH U, B TO B 3 aBT
POB 3TH MAOWLAJH 0603nauUAWTCS OYKBOH S. ’ PENIL KAIL Y yicasaitiix asto-

. v
”
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COBPEMEHHASI TEOPHUSI CEMLI

Co BpemeHH QuyOauKOBalHd THAPOMEXAHHYECKOH TeopuH ceH
Kpucrana mpoumo Gosee 50 Jer. 3a 3TO BpeMs Tpy/Jdami COBeT-
CKMX H 3apy0exHBIX ydeHbX TeOpHs CeHil MO0JYy4YH/a 3HAUHTENb
noe pasputHe. [10ApoGHOE H3J0KEHHE ITOH TEOPHH MOXKHO HalTH
s monorpapuax H. E. Kounna, M. A. KuGens u H. B. Pose {25],
JI. H. Cperencxoro [49], Jlx. Crokepa [50], M. [1payamsna [42]
U Aap.
B coBpeMeHHOR TeOpHH CeHlllH MO-TpexHeMy pacCMaTpHBAIOTCA
KaK CBOGOJHBE KOJAEGAHHs BOJHOH Macchl B pesy/braTe BO3jei-
CTBUsI HA Hee KAaKOH-1M60 MTHOBEHHOH CHJLI. XapaKTepPHbIM ABAALT-
¢si BBEJEHHE MOHATHs NOTEHIHa/Ja CKOPOCTH, aHA/JOTMYHOTO IOHH-
THIO TIOTeHnua/da Ccuabl. [1of NOTEHIMAJOM CKOPOCTH MOHHMMAIOT
HeKoTOpyIo GYHKLHIO ¢ (X, ¥, 2, t), yA0BACTBOPAIOLLYIO PABEHCTBAM

0 0
‘Ux:—d“?;» wy:a—(‘; H 'vzz%‘%. (2,19)

Hauaso KOOpAHMHAT HAXOAMTCS IHPH 3TOM Ha CrioKo#tHO# BOAHOU
NOBEPXHOCTH 03€pa B JIEBOM €ro KOHILe, OChb Z HalpaB/eHd BBEPX,
HOPMAJbHO K BOJHOM TOBEPXHOCTH B €€ CHOKOHWHOM COCTOSHHH, .
ocu X w Y Haxomarcs Ha TOPH3OHTAJIbHOH IJIOCKOCTH HA BOJHOH
TIOBEPXHOCTH 03epa.

Ilpu CyIecTBOBaHMH [OTEHIHA/NA CKOPOCTH ypaBHElHE HEpas-
PHIBHOCTH NIpeBpallaeTcs B ypaBHCHHE Jlansaca

vy ovy 9vz __
ottt =0

oy
310 ypaBHeHHE B CWJY PaBEHCTB (2,19) MOXiHO TEpenHcaTh B BUJe
P | o% %
2r + o T =0

HauGoJsee mpocTo peliaeTcs 3ajaya Aasi Cydas MIOCKOH BOJHBL
BOJLOEMA TIOCTOSIHHOM Tay6uHbl. Y paBHenue Jlamnaca npHHUMAET BUHL
2¢ | 0%
- Tt E=0
CoBOKynHOCTb ypaBHeHnil Jlansaca u JABIDKEHI, IDU cobao-
LeHWd ONpeAeJeHHbIX TPaHHYHBLIX YC/IOBUH, NO3BOJAET ONUCATH
IJIOCKYIO CTOSIYYI0 BOJHY CJAEAYIOWHM 06pasoM:

T1=2‘/ L (2,20)
. gth -~
D= (g Chkh sin k (x —<,) sin (st -}-¢), (2.21)

rie T, — nepuoa OAHOY3J0BOH cefimu; L — jmuna 03epa; h-—ray-
OuHa; 71— YrJAoBasi 4acToTa KOJaeGaHuil; 7 — BEPTHKAJILHOC CMe-
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IIEHHE YaCTHUBl BOAB. B IJIOCKOCTH KOJeGaHHuii; k:Tﬂ; C, = u
€1 —HEKOTOpLIe NMOCTOSHHBEIE, 3HAYEHHAA KOTOPHIX GyAyT onpene-
JIEHHl Jafee; £ — YCKODEeHHE CHJIB TSKECTH.

Taxum ofpasom, mnepuos ONHOY3JIOBOH CEHIIM TPH MIOCKOM
PELICHHH 3aJa4YH ONPEAeJAETCS B 3aBHCUMOCTH OT AJHMHLI H ray-
OHHBI BOJO€MA, NPHYEM. 3Ta 3aBHCHMOCTb GOJiee 0K HAS 1o cpas-
HeHHI0 ¢ dopmyaoit Mepuaua. TMpumensrs bopmyay (2,20) pas
pacuera. nepHoia OJHOY3JAOBOH CelillM B eCTeCTBEHHBIX o3epax
MOXKHO, TI0-BHAMMOMY, TOJBKO B TOM CJyuYae, ecau IIHPHHA

" H FﬂyﬁﬂHH 03epa He MEHAIOTCS CJAHINKOM peskKo.

Onpejeanm 3uauenuss Beamuun C, ¢ u €. ¥Ypasuenue (2,21)
Xapakrepusyer npoduib MAOCKOI CTOsYeR BOMHBL B JI060H MOMEHT
'BPEMEHM H HM3MEHEHHE ero B JI060M MyHKTE B 3aBHCHUMOCTH OT
BpeMeHH,

Hspecrno, uto B Konue osepa, B Hamew cayuae B HayaJe
KOOpIHHAT, y cefllun HabalonaeTcs NYYHOCTE. O603HAYUM MAaKCH-
MaJILHBIH TOABEM YDOBHA B Hauage KoopauHaT uepe3 H u Gynem
paccMaTpuBaTL MOMEHT BPEMEHH, KOTJAa HaGJIONAeTCs 3TOT ypo-
BEHb, KAaK HauaabHbIH MOMEHT. B Takom ciyuae, npy x=0 u
t=0 noxvem yposust n,=H. IMpumen

e
" oChkh"

loncrasue Bmecto C B ypaBHenue (2,21) st0 BBIpa)ceumue, no.rfytmm
N=H sin k(X — ;) sin (mt -¢).

Mpu v=0, =0 u %,=H, orxysa H= Hsin (— key)sine, wam
nocne cokpauwenus o6eHX uwacTelf paBeHcTBa Ha /o OyneMm HMeTh
1 ==sin(— k¢,)sine.

OUYEBHIHO, YTO 3TO pPABEHCTBO MONKET WMETh MECTo TOJABKO

B TOM cCalyuae, ecaH sin(—ke)=1 H OAHOBPeMEHHO sine=— |,
W3 stux pasencts caenyer:

\ T T T L
1) _kEIZT' HIM 7= & == — —~, OTKYJa &= — 5
2) e=—-. _
MMoxcraBus Hafinenusie BhIpaXceHus B dopmyay (2,21), noayuum
1
n=Hsinx <% + 7) cos mt.

JT0 ypaBHeHHe Xapaxkrepusyer npoduab MJIOCKOH CTOsYel
BOJIHEL NIDH TNOCTOSIHHOH Tr/ayGHHE B /060 MOMEHT BPEMEHH H
Ko/1e6aHHA YDOBHS BO BpPEMEHM B JI0GOH TOuKe oCH o3epa.

Kak yxe ormeuwanoch Bmme, B. B. HeBucon eme B 1936
u 1937 rr. [10, 11], xpurhkys CYlICCTBOBABILKE B TO BpeMS
TCOpHH Ceiill, CAleall MOMBLITKY PeLUHTh 33434y O Ceflluax B obuem
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BHje, a UMEHHO KaK ABYXMepHylo 3agauy. Oasako ualieHnoe
JIeBHCOHOM pelIeHHe O0KA3aJ0Ch upe3BbLUafHO CJAONKHBIM H He
6LA0 NOBEASHO MM IO BO3MOXHOCTH MPAaKTHYECKOIO HCIOJb30-
BaHUA. . -
BoJsee mpocroe pemende MOxHO Haiitu y Crokepa [50]. 3aecs
NoJ MOTEHUHAJOM CKOPOCTH NOHHMAaeTcd (YHKUUS, HMEoUas BHJ
p(x, v, 2, H)=P(x, y, 2)f(£)°. OCHOBBIBasICb HA YyDaBHEHHAX
ABH)KEHHS M HEPa3pPBIBHOCTH M YUMTHBAs TPaHHYHBIE YCJAOBUS,
HEeTPYAHO B pPe3y/bTaTe MOJYUHThL YpaBHEHIe
E[}‘E;?}Jr[ oy | T2 : :

rje ¢ — 4acToTa koJebaHuil. ,

Pewenue 3TOro ypaBHEHHs /s eCTECTBEHHBIX 03€p BO3MOKHO
JUUIb METOJOM KOHEYHBIX pasHocTeil. [l HJIIOCTpPAaMH NpHMe-
HeHus sroro metoga Crtoxep B CBoeil KHHIre NMPUBOLUT peUIeHHE
IJsi 03epa KBalpaTHOH (OpPMBI NMOCTOAHHOH rayOuHbL. B Takom
c/vyae TMPHBEIEHHOE BHIIUE YPABHEHHE MOXKET ObITh MEPeIHCAHO
B BHJE

02 020 ar 2 0_2 ) 993

—0?2——{—0715—}—”1@——0, m=q . (2,23)

KBagpat (maau Bojoema) pas3duBaercd HA HEKOTOPOE YHCI0

MaJIlIX KBajJpaToB, CTOPOHA KAMIOIrO H3 KOTOPHIX PaBHA X ==}.
®yHkuun 9 CTOKep MoJaraeT BO3MOMXHBIM NPHAATH BHJL

. krx T

¢ =A cos —-cos % , (2,24)

raje A—HekoTopas MPOU3BOJNbLHAS MOCTOAHHAS BeNHYHHA; {— pinua

cTopoHHl KBajaparta. Ilpu noxcranoske B dopmyny (2,23) Belpaxe-

. HHd (2,24) HETPYAHO HCKAIOUUTH BeJHUHHY A, pasaennB obe uacTi

ypaBHenuss Ha A. B Buipaxenuu (2,24) R u j—100ble ueiHe
il N0/J0XKUTE/NbHBIE YHC/IA, YAOBJICTBOPSIOIKE YCJIOBHIO

2 B2+ /2 (2,25)

m2—nrm -

Pemenite ypaBHenusi (2,23) MpOH3BOAUTCA METOJOM KOHEYHBIX
pasHoCTeli H CBOAHUTCH K CJAeAyIomMM onepanusu. [lpexcae Bcero
npumem k=j=1 B dopmyse (2,24). B Takom cayuae QyHKnus
® npuMmer BHI .

! X Ty
®=A cos -~ Cos——.

J1s HeKOoTOpOro uucjia Touek, Hanpumep 10, pacnosOxKeHHBIX
CHMMETPHYHO B yrJax MaljblX KBaApaToOB, HAXOAUM B BHjE KOHEU-

2P 0%
HbIX PA3HOCTEH 3HAYEHHS 55 . Jyr M 3HaueHns @. TloxcraBum

5 B xuure CroKkepa TpHUBONHTCA CHMBOJMKA HECKOJbKO HHasl, 3nech we
o6o3nauenia (yHKUHH TPHHATLI TaKle e, 4TO M na crpanHue 23 uacrosimeit
MOHOrpadny.
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HaiIEHHbIE BeAMYMHb B YypasHenue (2,23) aas Bcex 10 Touek.
[Tonyuum 10 ypaBHeHufi ¢ OJHHUM HEH3BECTHHIM, He COAEPKAIIUX
CBOGOJHEIX 4/1EHOB.

Jass Toro yro6Ll KOPEHb 3TOTO YpaBHEHHS He Obli paBeH
HY/10, HEOOXOAUMO M JIOCTATOYHO, YTOObl ONpPENENNTeNb STHX YpaB-
neuuit O paBed 0. PasBepuyB 5TOT oOmnpeaennTenb, NOAYYUM
YPaBHEHHE JeCsATO#l CTeNeHH C OJHWUM HEH3BECTHHIM #2. MeTomom
NOC/EN0BATENBbHBIX NPHOAMKEHHH HalJeM KOPEHb 3TOro ypasHe-
HUsi. 3aTeM NPOBEPHM, YAOBJAETBOPSET AH HAHJEHHOE 3HAUECHHE /1
ycaosuio (2,25). B npoTHBHOM cayuae 3aiaeMcs HOBOH KOMOHHA-
nuell 3HaueHu#t £ W j M BHOBb NpPOAEVIBIBAEM BCE OMHCAHHBIE Ole-
pauuu, MNOKa He pobbeMcs TOrO, UYTO HafiieHHOE 3HAueHHe /11
y/JOBJIETBOPsieT ycaoBHIO (2,25).

OueBuaHO, YTO pelweHne 1OCTAaBJIEHHON 3a7aUH JJs €CTeCTBEH-
HOrO BOJOEMa NMPUHUMNHMAALHO HHYEM HE OTJIHYAETCs OT PelleHHs
AJIsT ONHCAHHOrO cJayuas — BOALOEMa KBaApaTHOW (HOPMH MOCTOSH-
HOU TJ1yOGHHEHL,

Pasnuune Gyger 3ak/iiouatbCi B TOM, YTO PeiaThCs METOAOM
KOHEUHHX pa3HocTedi Gyzner ypasHeHue (2,22), a ue (2,23), u
B dopmyne (2,24) Bropoit MHOXHTeab (KOCHHYC) 6yneT cojuep-
aTb HEe JIJIHHY BOJOEMA3, a €ro LIMPHHY.

NONEPEYHBIE CEMHINN

Lo cux mop peuysr maa o cefimax (IPOAONBbHBIX), Pa3BHBAIO-
M XCA BAOJL MPOAOJBHOIT ocH o3epa. Ho nomumo uux Ha osepax
HabJaI0AI0TC  eue M Ionepeuynble cefmu. MX BO3HHKIIOBEHHE
H pasBUTHE 10 CYWIECTBY HE OTJIMYAIOTCSl OT BO3HHKHOBEHHUSA
H Pa3sBUTHA NMPOAOAbHbIX cediw. CaepyeT, oAHAKO, 3aMETHTb, UYTO
P 3HAYMTEJLHOH MPOTAXKEHHOCTH 03epa M CJAOXKHOCTH O4YepPTaHHMi
€ro GeperoBOH JHHHMHM fIBJCHHE TNOIEPEYHBIX CeHIll YCAOWHALTCH,
B OCOGEHHOCTH ecJn AMHHA BOJOEMAa HE3HAYUTEJNbHO OTJIMYAEeTCH
oT wupunbl. [Mpayamsu [42] npuwen k BbBOAy, YTO HAA IHpO-
KOrO MPSIMOYTrO/ibHOIO O3epa ANMHOH L u wupuno#t b coueranue
N-y3/10BHIX DIPOAOJIBHBIX M M-y3/10BbIX NONEPeYHbIXK CeHu gaer
JI0XHYIO ceffly, nepnox kotopoii T .onpepeasietcst Gpopmyaoih

a —-1/2
r= Ll e .
- Vel l* B

Ecnu nonepeunas cefiiia uMeer TakoH ke nepuop, xak H Npo-

AO0JibHAsdA, TO MOXKeT HabJI0AaTbC Pa3HOOOpa3He BO3MOMHBIX
Ko/sie6anui.  ITO pasHoo6pasHe 3aBUCHT OT PA3IHYUA B MOMEHTAX
HACTYMJIEHHA MAaKCHMYMOB W MHHHMYMOB 3THX ceillii, B cayuasx
TAKOro poja, no coobumenuo XaTYHHCOHA, MAKCHUMAJbHBIE U MH-
HHMa/bHBE YPOBHH INEPEMENIAIOTCA BOKPYT O3epa [0 Hamnpapae-
IMI0, ONpeaensieMoMy reoctpoduueckoit cumioit. [as 03. Mengora,
B KOTOPOM NEepHOAH Celll HampaeaeHbl BAOJAL OCeil Ccepep-ior
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U 3anaa-BocTok, Bpucon w Kyu [57] oSmapyxuiau Bpauenye ceiil
110 4acoBOH CcTpeJake.

1. A. Kurkuu [23] na ocHOBaHMIl TEOPETHYECKHX HCC/IeNOBA-
uuil  BeTPOBEIX KOMeGauuii ypOBHS MEIKOBOAHOrO ~3aMKHYTOroO
faccefiHa MpHUIIEJ K 3aKJ0Y€HHI0, YTO MOA ACHCTBHEM OTKJOHAI-
meit CHIB BpalleHWs 3eMAH MI0CKOCTb CBOGOAHBIX 1{one6amn“1
BPALIAETCST MO YacoBOH crpeske. Auanus JAHHBIX nabaonenun
ual ceimamMu ApasbCKoro Mopsi, sblmonHeHHbiit 1. A. KHTKUHBIM,
NOATBEPANJ CHPABENJINBOCTL 3TOTO BHIBOJAA.

MoHO BHCKA3aTh NPENROJNOKEHHe, YTO B psle Cr1ydaeB sHa-
UHTE/bHbIE PACXOMKAEHHS MeMILY BbIYHCACHHBIMH TEOPETHHECKH U
1360 HHBEIME  MepHogaMi  ceflm  O0hIACHAITCT  HECOBNALCHHEM
ocii xonefanuii ¢ ochblo o3epa. Ha 3T0 OGCTOATENBCTBO, MEMKAY
npouun, ykaswmsaer u I1. A. Kurxnn: ,Ecai npuHATb BO BHUMA-
uHe u Masoe Mope, KOTOpOe HAXOAUTCS B CEBEPO-BOCTOYHOM
yray, cepepHee aumun o-B. Kowapan— p. Csip-Llaped, TO Oka-
3RIBA€TCA, YTO J/AMHA MOpPSl M3MeHseTcs B npejenax oT 31§ hife]
550 KM, 4TO W COOTBETCTBYeT H3MEHEHHIO NepHoAa KoJebauuii oT
12 mo 21 uaca“ [23, ctp 39].

npwmiibl BO3HUKHOBEHRUS CEHII

Eie B KkoHue 1pouwioro croierus Popenb B CBOH H3BECTHOIM
Monorpaduy [66], nocamennoft 2KenebcxoMmy ozepy, lLOBO.:)I.I‘)HO
NOAPOGHO OCTANABJAHBAACS HA [PHYMHAX BOSHHKHOBEHHI CRI.
ITo muenno dopenst, OCHOBHOH NPUYMHOI STOrO fABACHUS CICLYET
cuntaTs artMmocdepHoe AaBremne, a 3ateMm yxe Berep. Kpucraxa
I CBOMX HCCAenOoBaHHAX, OoJee MO3AuHX, uem paborst dopeasd,
TaK)K€ OCTAHABJAHBAETCs Ha 3TOM BOIPOCE M COJMMAApH3NpYyercs
¢ opesneM, BHIBUras Ha NepBblii O/aH AABJIEHHE BO3LyXa KaK
OCHCBHYI0O TNpWYHHY BO3HHKHOBenus ceiw. Kpome ynommrlyru%
wyx Qaxropos, Popeab, Kpucran u 6osee nmosgHHE HCCACLOBA
TeAM YKashBaAiQT elle Ha C/Aelyloulde MPHYHIIBL BO3HHKHOBEHIA
cefini: BHe3amHOe M .OHICTPOe HAKOMJEeHHEe BOABL B OJAHOH YacTH
o3epa, BHI3BAHHOE BHINAJEHHEM 3/1eChb OYeHb HHTEHCHBHOIO JIHBHA;
CrOHBL W HAroHbl, B pe3yJbTaTe KOTOPbIX TaKKe IPOHCXOLHUT
lAKOIJIeHHe BOALI B OAHOM 4YacTH o3epa; npoxoxeHHe armochep-
HBHIX BO3MYIU{E€HUIl HAL 03ePOM; CceficMHYyeCKHe sBJEHHs H Paspsaibl
aTMoc(epHOro 3JeKTpuUecTBa.

B g)esl?yﬂmare paﬁ%r Ilyncena, [TpayamsHa W Apyrux B HAacTos-
uee BPeMS MOXKHO CUMTATh YCTAHOBJAEHHBIM, UTO OCHOBHbIMH-
NPHYMHAMH BO3HUKHNOBEHHS M Da3BUTHA CeHUl ABITIOTCA HIMEHE
HHst arMoc(epHOTO JaBJIeHHsi U BeTep. ) 4

dopesb, aHATH3NPYA BO3HMKHNOBEHHE Cefill B pe3y./bTare pe3-
Koro mnazeHua arTvMochepHOro AaB/AEHUS HJIM HAJUYHsA CKOJIbLKO-
HHOY /b 3HAUUTEABHOH PasHHILL B J@BJAEHHH B MPOTHBONOJIOMHBIX
KOHIIAaX 03epa, paccmarTpuBald JHIIb CTaTHYECKOE H3MEHEHHE
ypoBHsi. [lpeBnluieHne cro Haj YpPOBHEM BOABL B APYrOM KOHIe
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03€pa ONPELENeTCH COOTHOLIEHHEM MENAY Pa3HOCTBLIO JaBJenus
B M0 W TOJNWHHOA CJIOS BOAb, CHOCOGUOIO YPaBHOBECHTb 3Ty
pasHuuy. ECTECTBEHHO, 4YTO 3Ta NPHYHHA HE MOMKET BL3BAThH ceil-
Iy CKOJNBbKO-HHOY1b 3HAYHTEABHOH BHICOTHI.

Cosepenno apyroit sddekr Oynxer HaGaI0IATECS NMPU H3MeHe-
HUH Gapuyeckoro pesineda Hag 03epoM (IPOXOXKaeHue atMmocdep-
HBIX BOSMYINEHHH Hax BOAOEMOM). B pesynnTaTe 3T0ro BosHuKHeT
CHCTEMAa BeTPOB, TEYEHHI, H NPH FOCTATOUHO GOJDbILIUX pasMepax
O3epa GyleT OTYETIIHBO NpPOSABJIATLCH CHAA Kopuouiica. Yposenn
BOIbI B 3TOM CJy4Yae MPUHATO HA3bIBATH AMHAMHYeCKHM. H. H. 3y-

6oB [19] npuwen x BEBOAY, uTO B rpy6oM NPHOAHIKEHHH H3ME-

HeHHE YpOBHA AA B HanpaBJeHHH MOHIKEHHS NABJCHUS B pac-
CMATPHUBAEMOM C/y4ae MOXET GHTh ONPeAeNeHO MO0 npocToi ¢op-
Mysne Ah=-—10Ap, rae Ap — nouuxmenne JaBaeHus B #06, DTo
SHAYNT, YTO €C/H, HANDUMEDP, HM3MEHEHHE aBJeHUS HA NAHHOM
PacCTosHHK paBHO Ap, TO CTaTHYECKHH YPOBEHDL Ha 3ToM paccros-
HIH HSMEHHTCA HAa Ap CM, a JMHAMUYECKRH, 10X BAUSHHEM Tex jie
dakropos, Ha Beauunny, B 10 pa3 Goapuwylo. ToOaLKO 3THM u
MOXHO OGBACHUTL MOMHYIO ceifimy, HabJozaBillylocs Ha 03. Mu-
YHraH B Hioue 1954 r., ¢ AMIJIUTY AOH, mpeBHILIAIOMel 2 .

Posp perpa B 06pasoBauuu cejirm CBOAMTCH K BO3HHUKHOBEHHIO
CrOHOB M HAarOHOB M CBA3AHHBIX C HHMH pasauunii B YyPOBUSX
BOAbl B IPOTHBONMOJOXHEIX KOHLAX o3epa. [1pu NPOAOMKAIOIEM S
BETpE BO3HHKAIOT celllueo6pasubie KoJeGauu:, a IPH npekpalue-
HHH BeTpa — CeHAIIH B YUCTOM BUJe. '

Bausiue npounx (axTopos Ha (opmupoBanue Ceill, Kak mpa-
BHJIO, HEBEJIHKO. :

CEHUIEOBPAZHBIE KOJEGAHHS ‘

Kpome cBoGoaum x KoJ/1eOa kIl — cefiul, B o3epax ‘HadJaloxaTCs
aBTOKOJIe0anusi, HasblBaeMbie JUGO ceiiieo6pasHbIMH, JHGO CroK-
HO-HAarOHHBIMH KOJeOGaHUSIMH, .

M rte u apyrue ssasiores NePHOLHUYECKHMH KOJe6aHUAMH
M BO3HMKAIOT nojx JHeHcTBHeM BHewHe#d cuabl. Ho B TO BpewMs,
KaK cBOGOAHBIE KOJIEGAHHS — CeflM nocse NPDEKPALIEHUS CUJIBI,
BLI3BABIEH HX, HMEIOT TEHIEHIHIO K 3aTyXaHHIO, cefllle06pasHHe
KO/Ne0aHHs HCIHTHIBAIOT H B JaJbHeiilleM AEUCTBHE 3TOH CHJABL U HE
06J/a%aI0T yKAa3aHHOH TeHaeHmuel. MoxHo 10/14arathb, YTO ceiile-
o6pasHble KoaeGaHus MOTYT MPEBPAaTHTLCA B CEHUIH, eCJH npe-
KpaTUTCsl JNefiCTBHE CHJI, BO36Y K JAIONIHX 3TH KoJiebGanug.

Cefimieo6pasunle, miau CrOHHO-HarOHHbBIE, KOJIeGAHUS BO3HUKAIOT

TOJbKO NPHU CrOHaX M HATOHAX, BBISBAHHBIX BETPOM TOH HJH HUHOII

HHTEHCHUBHOCTH W TOH HJAH HHOI HIPOMOMKHTEABHOCTH., B cooTBer-
CTBHH C 3THM MMEIOTCS CYIeCTBEHHLIe pas/vuusg B CTPyKType
Cefill M ceileo6pasHBIX KONEHAHUIL,

IpencraBum ce6e, uto B KaKoM-1H60 Bomoeme CYLIecTByer
NEPHOAMYECKOR [BHXEHUWE BONH C nepuogom 7y. JloctaTouHO
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flOJIy4UTh TpeJcTaBaeHne 06 O0COGEHHOCTAX TaKoro poaa nBr?:;;-
HHSI, 4TOGHl CHesaTh COOTBeTCTByoliHe o6o6umenus. [onyc i,
410 B HeKOTOpHi MoMeHT BpeMmeHnu (£=0), 1<orlilea g;)élsaemceﬂe%
B OJIHOM KOH —

XOJHNach B COCTOSHHH MOKOH,

-(pélc. 5)—ypoBeHb BOJBl OKa3aJCsl BHILIE, YEM B npomBononomxégéag;
B pesyabraTe 3TOrO BO3HHKHYT TPaiHEHTHI JlaBJISlI;gH ¥ HauH

‘ Han .

TpajJieHTHOe TeueHiie, HallpaBJeHHOE CJeBa p r

g =L cex
IMpennonoxiM fazee, yTO B MOMEHT BDEMEHH Yepes —
0OoC/J€e HayaJia JBUXKEHUS BOAMAA INOBEPXHOCTL NPHHS/JIA TOPU3OH-.

TaJbHOE IIOJIOXEeHHWe, a TedyeHue, HANPABJIEHHOE CJeBa Hanlll)émgé
JIOCTHIVIO MaKCHMaJbHBIX ckKopocreii. B MOMEHT BpeMeHH uep

KOHIle 03epa Oyner
—%— Ty cex mocae HauaJsa ABHXEHHUA HaA MPABOM it pa 6y,

HaOJII0AAThCA HAUBBLICIUWH YDOBEHb, a C
JeBOH—HAaHWHU3IIUH. BHOBL BO3HUKHET

rpagyueHT ZaBJeHHSA W HAYHETCs TeyeHue
CIIpaBa HAJIEBO. B MoMeHT BpeMeHU uepes |

Tng cex mociae Hauana JABUXKEHHS {

TeYeHHe BHOBbL JAOCTUI'HET HauBHICIIEH
CKOPOCTH, M BOJHAsl MOBEPXHOCTb BHOBb
cTaHeT TrOpH3oHTaJbHOH. YUepes 7; Box-
Hasg NOBEPXHOCTb O3epa NMPUMET HCXOA-
HOe TOJIOXKEHHE. :
PaccMoTpuM 151 NmpPOCTOTH NPSAMO-
yTroJibHBIH 6acceiiH noCTORHHOH FJI}:GHHI:I
W TIOCTOsIHHOH wHpuHb (A4 u b). Bynem
WCKAaTh BbIPAXeHHs JJAs 7 (BepTHKaJb-
HOe CMellleHHe) U & (CKOPOCTb JBHXKeE-
HHS) KaK (YHKOMH OT X W &, yAOBJAe-
TBOPSIOILUE YCAOBUIAM:
1) o6e (pyHKuMH  XapaKTePU3YIOT LT,
rapMoHuYeCcKkue KoJebaHus;
2) CKOpOCTb u= O UpH )C:O HX= l; Puc. 5. CxemMma ;aO::;KHOBe-
3) Bepruka/bHOE cMellleHHe . N—=FH HUuA KOJe .
(MaKCUManbHHH TNOLBEM YDOBHS) MHPH
X=0unpu t=0u n=—H npux=1{u £=0. '
STUM YCJOBHSM YAOBJIETBOPAIOT CAeNYIOUIHE (HYHKIHH:

= TX o 2% » 2,26

. 1= £Hcos €os 7, (2,26)
u=Csin"-sin 2, | (2,27)
: ; |

YpaBHeHHe HepPa3pHIBHOCTH, KaK 3TO GBIJIO NOKA3aHO paHee, HMeeT
BUJL

9 YL p 90

55 (Au) -+ b5 =0.
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, Ho Ttak xax AT [PAMOYroJibHOro Oaccefina A =bh, rpe
— WIHpHHA 6accefina, TO ero MOJKHO 3alHCAaThb B BHAE.

A
ax — o (:’,28)
YpaBHeHHe IBHMKEHHS MMEeT BHJ
ou o 91 )
OF T T & gx (2,29)
Iponnddepennupyen ypasuenne (2,27) no x, NOJY YHM
ou w L wY . 2t
o—x' =C T CoSs T Sin Tl . (2,30)
Ioncrapum HalijeHnoe Beipaxenne B dopmyay (2,28)
on w T Int
‘ W__ThCCOSTSln T—l. (2,3])
TponHTerpupoBaE 00 4acCTH YpPaBHEHHS, NOAYUUM
T,
. = : T 2xt
N=— —hC Lg COS —— sin——dt
| r ) I T, “
OTKY Jia
n= Bt oeos B cos 22
o 7 T (2,32)
CpaBHuBasi MoJsyYeHHOe Bhpaxenue (2,32 in
, a ;02) ¢ NPHHATHIM pa
(2,26), MOXHO 34uuCaTh : ) : patiee
Tk
o C=H,
OTKyJa
) 21
| C=Hg. (2,33)
. . . 2
Becnomuum dopmyay Mepuana 71::—1_’1. IMoxcraBum BMecTO
g
T, 310 BhIpasenue B Qopmyay (2.33) )
. g \172
C=H <T) . (2,34)

(DOpMleua 3Ta Obla TOJyueHa s NPsSIMOYTOJAbHOro 6Gacceina
NOCTOAHHOR r/yOGHHR M NMOCTOsHHOM mwupHHLL. Ho B npupoae Takue
BOJOEMBl TOYTH He BCTpedaworcsi.- [lo 3Tofl npuumre Beauumuna
CKOPOCTH, BBIYMCJEHHAA MO NPUBELEHHON dbopmyJse, npencrasaser
coGoft rpy6oe mpuOAMKEHHe W HAeT TOJNbKO NpeacTaBJeHHe O 10-
PAAKE BENHYMHB CKOPOCTH. IOTH BeJHUHMHB B GOJBIIHUHCTBE CJay-
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yaeB HeBeJHKH. Tak, HAaMpHMep, [0 AAHHLIM, TPUBEAEHHBIM B KHUIE

k. Tlpaymmsua ,JluHamuueckas okeanorpapus“, ckopocrs C

ceiluiy Ha 03. JIox-DpH npu cpenHei rayOune Bopoema /1=60 i

w H=10 cx cocraBusa BCero Jumb 4 camfcex. [lns o3. DBaii-

ka1 npu cpeanelil ray6uHe /=688 # M MaKCUMaJbHOM [O1Db-

eme yposHst =17 c# CKOPOCTb TEUYEHM:, BHIYHCJACHHAR B HA-
crosiulefi paboTe MO TNpHBEAeHHOH (opmyJe, OKa3ajiach paBHOH

Bcero Juilib 2,5 cajcex. OHAKO HHOTAA, 110 CPABHHUTEJILHO PEIKO,

BCTPEYaloTCsl 3HAYMTEAbHO OOJblIME CKOpOCTH (CM., HAaNpumep,

crp. 39). . )

Mpu cefimax Bceraa HaGJI0AAIOTCA TeuyeHusi. ECAM cKOPOCTH
3THX TEueHUM M OTHOCUTE/bHO MaJibl, TO MACCH BOJABI, MPOXO/si-
e yepes IOMepeyHble CeYeHHsl 03epa, BeCbMa BEJHKH, MpHYEM
B JIBHJKEHHHM yyacTBYeT BCfl BOJAHAsi Macca 03epa.

CoBepIIeHiI0 HHOH XapakTep HOCST TeueHusl NMpy ceimeobpas-
HBLX, W/ CCOHHO-HATOHHBIX, KoJebanusx. [1o1 BO3JeHACTBHEM BETPA
BO3HIKHOBEHWE HAroHa WM CCOHA COMpPOBOX(JaerTcd 00pasoBaHueM
JpefipoBOro TeueHusi. ITO TeuyeHue NPHBOAMT K NMOABEMY YPOBHH
B HEKOTOpPOil o6.acTu, NMpujeraimoumeid K Gepery; B TO ke BpeMi
y HPOTHBOMOJOKHOrO Gepera HabJojaercs NOHHIKEeHUe YDOBHA.
BosuukaeT NOBEPXHOCTHHIL YyKkJOH. [loa ero BoajedcrBHEM Ha
MAacCy BOJABL MO BCel ee Tojlle 3aMe/UIsieTCA DasBHTHE MOBepX-
HOCTHBIX TeUeHHH W BO3HHUKAIOT I'paJlieHTHHE TeYeHnsl, HalpaB/ieH-
Hble B OGDAaTHYI0 CTOPOHY MO OTHOmEHHIO K aApefdoBbiM. ['pa-
JAMeHTHbIE TeuyeHHd 3aXBAThIBAIOT 3HAYHTEABHO O0O0JbIlKE MacCHl
BOJBI, UeM MOBEPXHOCTHBIE, H MPH ONpPEe/IeNeHHBIX YC/JIO0BUAX pac-
MPOCTPaHsAOTCA 10 JIHa.

Macchl BOJB, OXBa4EHHBIE T'PAfMEHTHBHIMHI TEYEHHSIMH, 06YC/I0-
BJNBAIOT GOJBIIYIO HHEPTHOCTH, YeM noBepxHoctHbie. [Ipu Hame-
HSAIOMMXCH CKOPOCTSX BeTpa M YKJOHE IpajiMeHTHbIC TeYeHHs 3a-
METHO OTCTAIOT OT I[OBEPXHOCTHBIX H HE YCNEeBaloT NPHOOpPEecTH
CKOpOCTEfl, COOTBETCTBYOIHX JEHCTBYIOWEMY YKJIOHY. 3to 06CTO-
STeJbCTBO SIBJASETCH NPHUHHOH 3HAUNTENABHBIX NMOLBEMOB yPOBHS
B 06/1aCTH HaroHa, 4To OOBIYHO NPUBOAHT K KoJebauusM CBOGOM-
HOH BoxHOH mnopepxHocTu. [Ipu 6Gosee i MEHee PABHOMEPHOM
BeTpe 3TH KoneGaHHs HAOMHHAIOT IO CBOEMY XapakTepy Cefm,
noueMy OHH I Ha3bBAIOTCS HHOrAa cefimeoGpasubivi. A. B. Ka-
payuieB aTH KoJe6GaHusl Ha3bBae€T CrOHHO-HATOHHBIMH.

Ceiiimeo6pasnble  KoJeGaHHs OTAMYAIOTC OT CEHLl B UHCTOM
BHaE CcBOeoGpazueM BO3GYXKIEHHA H KHHeMaTHUEeCKOH CTPYKTYPOH,
a TaK)Xe HaJAuHeM MOCTOSHHO MAEHCTBYIOWEH CHJb, C YCHJICHHEM
KOTOPO#l aMm/inTyja KoJeGaHui yBeJHYUBAETCS, C OCIA0/JICHHEM —
YMeHbIHaeTcH. ‘

MoxHO mnpeanosaraTb, 4TO MNEPUOAbl Ceile06pPasHHIX Koae-
GaHuii, TAK XKE KaK ¥ MepHOLbl CeHil B YHCTOM BHAE, OUpeAess-
orcst Mopdoaoruell 11 mMopdomerpueil BoaoeMa W C LOCTATOYHOM
CTENEeHbI0 TOYHOCTH MOTYT PacCUHTHIBATLCA HPH TOMOIM TEX Xe
METOMOB, 4TO M MEPHOAEl OOBKHOBEHHBLIX CEeHII.
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BHYTPEHHHUE CENLIU

Kax ussectno, npu ceitmax IDOHCXOLHT KoJeGaHHe BCeli Boj-
HOH Maccel B mesoM. Ecau ke sra Macca COCTOHT M3 HeCKOMBKHX
CIOCB  Da3AHYHOM MJOTHOCTH, To BOSHUKAIOT TaK Ha3blBaeMue
BHYTpeHHHe cefimiu, npu KOTOPBIX NPOMCXOAUT KoseGauue
OTAEJTBbHEIX CJI0€B OTHOCHTE/NbHO APYT Apyra.

Cymecrsopanue BHYTPEHHUX Cedul BNEpBHe GO oCHapyxeHo

B 1903 r. Barconowm [84] B 03. Jlox-Hecc (Wotnanaus). Teranphoe -

HU3YHYEHHE 3TOr0 SBJAEHUA O6BIJIO NIPOU3BENEHO MNO3jHee Bennep-
GepHoM [85] u apyrumu HCC/ICROBATEIIMM HA PHMEpE I'JIaBHbiM
06pa3oM eBponeHcKux osep. Boabmoe BHumanue YACIEHO BHYyT-
pPeHHuM cefiiaM B paborax Moprumepa [76]. Moprumep cymmu-
poBal H NpPOAHANH3HDPOBAJT MAHHbLIE HAOMIOACHHA DAsHHIX JeT mo
€BpONEACKHM o3epam, NOAPOGHO McCaenoBas 3To SIBJIEHHE Ha 03,
Yunngepwmep, BOCIPOM3BE/T BHYTPEHHHE CeHINH Ha MOZEJH 11 H3./0-
#AHJ TEOPHIO BHYTPeHHUX cefim. Ewe g0 srtoro BDeMeHn COBeTCKHY
yueHnid B. M. MaxkxkaBees PaspaGoTan u ony6auKoBau TEOPUIO
BHYTPEHHHX BOJH B JOKJanax MexayHaponnok KOH(pepeHnuu
GanTUHCKHX cTpan [74] u B Yuenmnx SaIHCKAaX reorpaduyeckoro
‘baxyavrera JITY [31]. .

C rTeopueidl BHYTpeHHUX BouH MOJKHO O3HAKOMHUTLCSH B MOHOIrpa-
¢nsx H. E. Kounna, M. JI. Ku6eas u H. B. Pose [25], Ilsk. Tpayx-
MaHa [42], B ynOMAHYTHIX cTaThax B. M. Maxkkageesa, B paborax
Bennep6epra [85] u Xarunncona [71]. Tlo muenuio ABYX mocaen-
HUX yUEHBIX, SIBJEHHE BHYTPEHHUX Cefil XdapaKTepHO AJsl CTpaTH-
(GHLHPOBAHHBIX 03ep M MOMNET GuiTh BbHI3BAHO NEACTBHEM CHJALHOTO
BeTpa. Bo Bpems Harona ma NONBETPEHHOHA CTOpOHE obpasyercs
BPEMEHHOE ,HarpoMoAeHHe BOIH, KOTOpOe cHauaJja BbI3OBeT
TIOBEPXHOCTHHIE CeHUIM, a 3aTem BHyTpeHHue. Berep, ayroumit
BIOJIb TIOBEDXHOCTH 03epa, Crouser BOAY K NOIBETpEHHOMY Ge-
PEry, Ha ee MeCTo K NOBEpPXHOCTH HABETPEHHOH CTOpPOHBI Gac-
CefiHa BHICTYyNAaeT XO0JI0AHAS r1yGuHHas Boaa. B pesysprare CrOHHO-
HArOHHBLIX ABJEHHH H30TEp MBI B TIOBEDXHOCTHOM CJIO€ HAKJOHEHBI
BHU3 K NOLBETPEHHOA cTOpoHe oO3epa, [Tonoxenne H30TepM, pac-
TIOJOMEHHBIX - HHKE M JaXE€ HAa 60MbUInX rn1y6uHax, Takxe me-
Hsierest. O6B4HO H30TEPMBl HA GONBWIHX I'YGHHAX HAKAOHEHH] B
HAUPaB/I€HUH, TPOTHBONONOMHOM TOMY, KakOe OHH HMEIOT B HO-
BEPXHOCTHOM cioe. C npekpaienney BETPa B NEPHO.N CpaBHH-
TE€/JIbHOTO 3aTHUIBSI MHOJIOXKEeHHe H30TEDM HE CTAHOBHTCS I'OPH3OH-
TANLHBIM; OHH HMCHBITBIBAIOT NePHOLIIYeCKHe CMEILEHHS B COOTBeT-
CTBHH  C  KOAEGATEJbHBIMH  JBHMKEHUSIMH MIYOHHHBIX  co0€eB.
Hanocrpaumnet mannoro ABACHHS MOXET CAYXIUTb pHC. 6, 3amM-
CTBOBaHHHI y MopTumepa. Ha arom PUCYHKE OTpa)<eHH BHyTpeH-
HHE CEHLIM B IMYGHHHBIX CJOHX 03, YuHnepmep.

Taxum o6pasowm, KOJIeOanus, CBs3aHHBIE C BHYTDEHHUMH ceji-
{laMy  Ha BOJHOH HOBEPXHOCTH BONoeMa, He OBIBAIOT 3aMETHH.
OHu o6uapyxusaiorcs no HEPHOAHYECKHM KOJIeGaHHAM TeMnepa-
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lnybuna 8 m

TYPH BOAbLI Ha OAHHX H TeX Xe TrJyOGHHAX, MOYEMY 3TH CeHIIH
HHOTJa M HAa3blBAIOTCA TEeMIlepaTy PHHMHU.

Mo manHBIM 3apyGeXHHX HCCaesoBaTe e, Hauboaee OTYCTIHBO
YacTO OJHOY3JI0Bas BHYTDEHHsAs celiia NposABAsieTCS B CJAO€

TeMIepPaTypPHOro CKayka (Ha rpaHHLEe TepMOKJAHHA). BHyTpenuue
cefluiM Ha rpaHHle TEPMOKJHHA CYLIECTBYIOT A0JIOE BPEMS.
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HEHHE TeMIIepaTyphl MO BEPTHKAJu B 03. YHHuUepMep ¢ 11 uac

PHC' 6 IAaMeIO VI mo 15 uac 13 VI 1947 r. (mo Moprumepy).

Ilepnos BHyTpeHnHeHR OJHOY3/A0BOH CeHIIH AJA cayyas JABYX-
cnofdoft MaccH MOXeT ObTb BBLIUHCJAEH NPH [OMOLH (POPMY.IHI,

#13BeCTHOM . moJ HazpaHueM ¢opmyasl BarcoHa:

B sroit ¢opmyne L — aauna o3epa; A ¥ A; — TONILMHA KA LOTO
H3 CJI0EB; p M p; — IJIOTHOCTH BOABL B 3THX cnomé. oif Homens.
CpaBuuM mepuoj Tako#l cefmmu ¢ NMEPHOJOM OOLIUHOH 0 rg)l )
HOCTHOH cefIuu AAs OPAMOYTOJABHOTO 6acc§nﬂa nocmﬂﬂfloceﬁu)lfﬂ
OUHDLI, AJSI KOTOPOTO IepHOL onﬂoysnoaournpogonbuonM eftun
MOXHO BBIYHCAUTL 1O (opmyse Mepunana (7). Buuucau .

IIeHHe
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3 Cefimun Ha ozepax CCCP.
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3ta npo6b Bceraa Goubure 1. B camom nese, npu ao6sx coor-
HOWIEHUSAX £ W kA, uucaurenb apoGum 6Goabme 1. Beqnuuna ke

1— —:— 3HaYMUTEJbHO MeHblIe 1, TaK Kak p Majo OTIHYASTCH OT
1

p. Takum 06pasoM, B ApsAMOYronnbHoM GacceiiHe NEePUOL OAHO-
y3/I0BOH BHYTPEHHEH CeHLIH 3HAYUTENBHO NPEBOCXOJHT MePHOL
OOBIYHOH OMHOY3/I0BOH ceHliK. DTOT BHEIBOA MOXHO pacmpocTtpa-
HHTL M Ha OGacceflHbl /1060# (OpMEL. JlaHHEE HEMmOCpeACTBEHHBIX
HaGJIIOICHUH OATBEPK AAIOT CIPAaBeNIHBOCTL CKazaHHoOro. Tak, Ha
03. Jlox-Opu B llloTiaHauu NEPHOA BHYTPEHHell OLHOY3JIOBOI
cefilin No AaHHbIM HaGaioneHuit 6osee, yem B 100 pas, nmpeBocxo-
JUMT nepuos Oo6blYHONR CceHIH. :

3HauuTenbHO GOsblie M aMIVIHTYAa KoseGaHuii BHYTPEHHHX
cefllll; B HEKOTOPLIX O3epax OHa pociuraetr 60 # u Goxee. [las
HJIOCTPAUMH BEJNHYHH NEPHOJOB M aMIIMTYJX BHYTPEHHHUX Cefiml
B Pa3/MyHbIX O3€Pax NPHBOJMTCA TabJ/. 4, 3aMMCTBOBaHHAas y Xat-
YHHCOHA.

Xopowo u3yueHbl BHyTpeHHHe cefiun 03. Yuuaepmep. [1o mue-
Hnwo MoprthMmepa, BHyTpeHHHe CeHIIM B 3TOM O3epe MOSBASIOTCA
LOBOJBHO 4aCTO M BLI3LIBAIOTCH CPABHUTEJNbHO YMEPEHHBLIMH BeT-
pamn. Tak (cM. puc. 7, 3aHMCTBOBaHHBI U3 PaGOTHI Moprumepa,
1952), BuyTpenmue cefimu ¢ 15-4acOBLIM MEpPHOLOM 3aperHCTpH-
poBaHbl Ha ypOBHE TEpPMOK/HMHA Ha ray6une 9,5 # B ceBepHOIl
yacTH o3epa 25 nioua—4 wiona 1947 r. npu pasamuHBIX Hampa-
BJI€HMH M CKOPOCTH BeTpa. B 3ToM e ozepe Gbia oGHApYHeEHA
OJHOY3/I0Basi BHYTPeHHAsA celilla H HUKe CJ0A CKauka. Ammiu-
TyAa M Mepuoi kosebGauuil 3TOH cedumu GbliM GOJbLle, uYeM Ha
YPOBHE C/0s1 CKayKa.

Ha o03. Jlox-Hecc Barconom [84] oGHapyxsennl mepuoanueckue
Kosne6aHusl TeMnepaTypH Ha Pas3juyHbIX rayOunax. Ilepumog aTux
KosieGanuii OKOMO Tpex cyTOK. JII0GONBITHO, UTO Ha rayGHHe 61 4
M ray6xe NPOSABAANACH ONHA M Ta XKe NePHOAHYHOCTH (IIPOLOJ-
XHTEJbHOCTL INepHoaa W a3kl BNOJIHE COBIAJAAJM, JHIIb [OCTE-
IeHHO yMeHbIIaJach aMIINTYAa KoJebanuii). Ha MeHbmux ray-
OMHax ueTkas TNEePHOIHYHOCTh B KOJEGAHMAX HCYesna, [O-BHIH-
MOMY, IO/l BO3CHCTBHEM BETPA U BOSHHKHOBEHHSI HENEPHOAUYECKHX
Kosieb6anuil.
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¥ wac B CCCP o BHYTPEHHUX cefiliax osep 0 1HocaenHero
‘BDEMERH 1O4TH He ynoMuHatock. Uckatoyenne COCTAB/SIOT 03. Bafi-
Kan u Apanbckoe mope. Ilepsrie cBenmenns o BHYTPEHHUX Cefimax
03, Batikan npreoastes B pabore B. B. lloctakouua [54], a 3a-
TeM B. JI. Ilsepaseesckoro [12]. Hyxuo otmernTs uto JI. JI Poc-
COMHMO [45], He orpuuas CYI€CTBOBaHHUs BHyT,peHHHX. cefinr B
03. Baiikan, pricxasbiaer COMHEHHE OTHOCHTENBLHO OGOCHOBAHHO-
"CTH BRIBOZOB 9TUX aBTOPOB. B crarbe B, M. Bep6o.oga [6]‘ no-
"CBALICHHOH BJIHSAHUIO NHHAMHUYECKHX }axTopoB na pacnpeesene
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Pre. 7 B . ’
Puc. 7, Buvrpennne cefimm ¢ 15-uaconrbm nepnojom na rayGune
95 M B 03 Yuunepmep 25 VI—4 VII 1947 r. .

‘ﬂpuﬁmfaurc.ubuoe uar‘lpan;leuue H CKO[);:Z;I;).BGTPH YKazanmn CT])L‘.’]I(ZIMH (1'10 A/‘OPTH-
feMnepaTypel BOAH B 03, Batikaa, IPUBOAATCS, B HYACTHOCTH, HHTE-
pecHeie MAQHHHNE O BHYTpeHHHX cefimax. Ha OCHOBAHUH Coéf)aHHbIt
Batixansckoii JHMHOJIOTHYECKO[T CTaHUHEeH B 1954—1957 rr AIaTé-
PHAJNOB MOCJOIIHBIX H3MEpeHuil rtemmeparypei 06Hapy>x<enbf nome-
PEUHBIC BHYTPEHHHE ceifliury ¢ nepuomom 5—6 u 15 yge y
TOH B 5—6 u 5—90 4. ’ pricos

JI. (: bepr eme B 1900 r. P uccaenoBaiivn ApaanCkoro
MOps O0paTUI BHHMAHME HAa HEeOHBIUHbe rzosae0aHus TeMIEePaTy pul
B TJYOHHHBIX CNI0OSX Osepa, He 00 BSICHUMEBIE HATDEeBAHUEM N bvrxa-
KINCHUEM NYTEM JYUYeHCHYCKAHUS. Mosnuee, 8 1910 r.. JI. C Igépr
4] B crnewuanbuoii CTaTbe, I[OCBSIEHHOH BHyTp(EHHLIM BdJmnM
Q0palaeT sHUMAanHe Ha BHYTPEHHME CeHIIM KaK siBJeHue Bam}ioe’

He€ TOALKO ¢ (u3nueckol, HO M ¢ 6HOIOrHYECKOM TOYKH 3peHns.

Crporo rosops, (popmyiy BaTcona moxuo NPHMEHATL TOJBKO

AL GacceiinoB MPAMOYroibHOM opubt. BosbmkucTBO 3e ecrect-
..EGHHB},}{' BOMOCMOB 3HAUUTENBHO OTAHYAETCH OT NPSAMOYTONBbHBIX
?ACCEHHOB M, CIIEAOBATENBHO, B OTAEJDHLIX CAydasx NPUMEeHeHue
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dopmysn Barcona moxer mpuBecTH K rpyGuiM omubkam. s
TAKHX BOJOEMOB, caeays Bepaep6epny, MOXHO MOCTaBJEHHYIO 3a-
Jady pelwarb, IOJb3ysACh MeTOXOM KpucTasa, HO mocTpouB mpeg-
BapuTeJbHO HOPMaJbHYIO KPHBYO I/ BHYTpeHHEH ceiiuiu.

Takast HOpMa/ibHasi KpHBas CTPOHTCS CJEAYIOUIUM 0GPa3oM..
Jlo ocu a6cuuce oTK/IaABIBAIOTCS NJOLIAAM BOJHOM MOBEPXHOCTII,
TaK e KaK ¥ Jas HOPMaJbHOH KDPHUBOH O6BIYHOW cefiluu, a I110.
OCH OPJMHAT — BeJHYHHBI G, BBHIUHC/JEHHBIE IO (opMy.ae ‘

— Pe I
o=1be(X) [‘Ae(.vf AW J :
B aroii dopmyne b, (X)— WHpHHA CeueHls 03€pa Ha TAy6uHE,
COOTBETCTBYIOWIENH TOBEPXHOCTH pasfena; A (x)— npowains no-
NepPeyHoro ceYeHust HWKHEro caoa; A, (x) — naowans nonepeysoro
CEYEHHST BEPXHErO CA0f, P, H pp — COOTBETCTBEHHO IIOTHOCTH BO- -
JAbl BEDXHEr0 H HHXHEro CJ0EeB. ' ’
[TocTpouB HOPMaAbLHYIO KPUBYIQ BHYTDEHHEH CefilllM, HaJiekuT
PEUINTL OCHOBHOE ypaBHeHHe KpucTasa TaK ke, Kak 3TO Leaanoch.
A CIyyast ¢ OOBIKHOBEHHOH cefuieil. e
BexzepGepn npemnoxua peuienne 3afaud o pacuerte NepHOAA.
BHYTPEHHEH celliiu B ciayyae, ecau B o3epe umeercs Goaee, yem
nBa caosi. llpexcrasum ceGe, 4TO BHYTpPeHHssl ceHla BO3HHKJA
Ha TOBEPXHOCTH pa3je/a, Bhllle KOTOPoil HaxoauTcs NV, caoeB ¢
IJOTHOCTAMKH p; (i=1, 2, 3,..., N,) n HUKE KOTODOH Pacro.a-
raercs N, C/0€B C MJIOTHOCTIMHU p;(/=1,2,3,..., N,). O6osHa-
YHM IUMPHHY CJ0€B Ha JaHHOM CEYEHHM Ha DacCTOSHUH X (110
[IOBEDXHOCTH) OT Haya/ia KOOPAUHAT uepes b, nn1s BEDXHMX CJI0EB.
H 4epe3 0; 1i1 HMKHHX H COOTBETCTBEHHO uepe3 Aem A,
NJAOIAM CEUEHHH BbllUE M HHME TOBEPXHOCTH pasjeJa.
Opaunatel HOpMalbHOH KpHBOH BenggepOepn mnpeniaraeT BH-
HHCIATL 10 hopMyie : :

N, N,
=) o] 4 1|
0= pjb; (x) A -I-Z Ptbi(,v)[ Aer) + Ajx) ] Y
Jel i=1 A .

HanpHeliuine BLIUNCAEHHS TIPOM3BOAATCS TAK )Ke, KAK U B TIpe-
ABLAYIIEM Cayuae, ) o

Pewenue 3amaun o pacuere mepxosa BHYTPEHHHX CeHIN Kak
JAJIst crydas NBYX CJIO€B, TaK M J000ro yucjaa ux GbJIO npejo-
HEHO TaKKe COBETCKMM YyueHnM B. M. Makkaseesuwm [31, 74|,

FHAPOJIOTHYECKOE 3HAYEHHME CEHLU

MupoBas suTepaTypa O cefiliax HacYMTHIBAET He OXHY COTHIC
HauMeHoBanui. [Ipu omucanuu ceflr ob6pamaercs BHHMaHHE TJ/aB-
HbIM 0Gpa30oM Ha TepHOABl KoJeGaHWH, YHCJO y3JOBHIX JHHUN, HX
I0I0)XKEHHE, pexe ynoMHHaeTcs o0 aMnautyje KoieGaHHii ypoBHs,
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B CEHUIEBLIX "TEURHHSX H KaK HCKJIOUeHHe 06palaercss BHHMAaHHE
Ha T€ THJPOJIOTHYECKHE $fBJEHHS, KOTOpPble CONMYTCTBYIOT Cefiliam
B BOZOEMe.

B naweii yyeGHOH JsMTEpaType emlle COBCEM HEAABHO ceiiluam
YAeN/J10Ch BHMMAHHE TOJIbLKO € TOYKH 3DEHHS] BO3MOMCHOIO mepe-
K0Ca BOJHOH NOBEPXHOCTH M NPABHJILHOTO ONpENe/NeHHsI YPOBHA

BOABI TIO BCEMY KOHTYPY O3€¢pa no JaHHBIM BOJAOMEpPHBLIX NOCTOB,

'C Lenbl0 60/€ec NPaBHJAbHOTO BLIYMC/AEHHSI BOAHOTO GaJjanca o3epa
(M. A. Beaunxanos, 1948; A. M. Ye6orapes, 1960).

‘Cellli, KaK H3BECTHO, COIPOBOXKAAIOTCA TeueHHAMH. ONHAKO
B JIMTEPAType HaTypHbIE NAHHBIE O CeAlIeBLIX TEUCHHUAX NOYTH OT-
cyrerByloT. OThe/bHble CCBUIKH HAa TMEePHOJHYECKH MEHSIOUIHecs
TO HAOPABJEHHIO CefillleBbie TevyeHHs: OCHOBaHBH, KaK IPaBu/O, Ha

"BH3YAJBNBIX HAOJIONCHHAX. B CBA3M ¢ 3THM He6OJALILIAS CTAThLA

A. W. Tuxomuposa ]52], B KOTOpOH NpPHBOAATCS Pe3yJbTaTH H3-
MepeHuil CKOpocTe#d M HampaBiaeHWH TeueHHH B WIXEPHOM palioHe
SIKUMBapCKOro 3aiuBa JIamoKCKOro o3epa, mMPeactaB/iseT HCKJAIO-
MTeAbHbI MHTepec. B He6GoJbimom nposuBe 3TOro 3aiuBa B pas-
Hpie  nHO  HaGJofajack CMeHa TeweHHi ¢ nepuojamu B 60, 30 u
20 mun. CxopocTH TeueHHs B NEPBOM CJyuae B CPEJHEM COCTa-
suan 0,55 #/cex, npu maxcumasipHoM 3Hauedun — 0,78 m/cex.

MuTtepecubie cBefleHII O celeBnX TedyeHusx B 03. B. Mex-
sexbem (Kanapa) npusoaur A. E. INopcuaba [80], ccwliasch, Ha
A. B. Bornanga, xotopelil nmpoxua MHOro Jer B paiioHe 3TOro
03€pa H 33CBMAETENbCTBOBAJ BO MHO[HX €r0 MECTdX PHTMHYECKHe
KoJieGanusl ypOBHS, BH3BIBAIOWIHE 06Pa30BaHHE 3HAUUTEABHBIX TeUe-
uuit. Tak, B6aH3KH Gepera B y3Kux npoJamBax 3aiuBa JIH3 (ceBep-
Hasl yacTb o3epa) Boansana oTMeTHa NOCTOsIHHOE ABHMAKEHHE BOJH
‘TO B OAHY, TO B APYTYIO CTOpPOHY. [loa BAMSIHHEM 3TOTO ABHXKEHUS
B MSATKHE 3UMBl HEKOTOPHIE YaCTH 3THX NPOJHBOB OCTAIOTCSl COBEp-
JUEHHO MM YaCTHYHO CBOOOZHHIMH OTO JbAa. CeillieBne KoJae-
Gauust W TeyeHwusi WOA JCASHHM NOKPOBOM B MPOJHBAX 3a/HBa
M43 HabaojaluCE NPH YCTAHOBKe PHIGOJOBHORK ceTH. B CYpOBYIO
3HMY [IpOJMBB ObIH NOKPHTH JAbAOM, HO TOJHIHHA ero O6bia
MHOrO MeHbIlEe, YeM B OTKPHITO{l uwactn o3epa. CefilieBnie KoJe-
‘Gatiist BLI3BBAJN BO JbJly TPEIIMHDI, CONPOBOXK AAIOIINECS TPOMKHMH
3Bykamu. B mepsoit Hemene mas B cesepHoM nposuBe 06pa3oBa-
J1aCb NOAbIHbS pasmepoM okoso 100 mx. O6Ga  nposuBa 0ocBOGO-
ILHJIUCH OTO JibJa PaHbHIE, YeM 03epo.

Bo spemsa mnpeGuiBaHusi [lopcuabia y o3epa B TeueHHe WO/
‘CEeALIH B PasHBIX MeCTaX HaGJ/I0fanlCh IO BCEMY CEBEPHOMY Ge-
pery os. b. Measexbero. Camoe CHALHOE TeyeHHe, BHI3BaHHOE
Cefiwame, Gbla0 OGHAPYXEHO B I0ro-BOCTOYHOM YTy o3epa B 3a-
~ipe Konmkypop. IOxubiit BXOA B 3TOT 3a/MB MMeeT UIHPHHY
0K0210 360—450 4 u raAy6uHY B HECKOJIBKO MOPCKUX caxceH (1 mMop-
“CKasi cameHb papua 182 cam). B caMmoM y3kom MecTe mpoJauBa JBH-
“KE€HHWe BOJLI B CTOPOHY O3epa OHIJIO MOXOXe Ha CTPEMHHHY pPEeKH
€O CKopocTblo Teuennst 4—6 muss/eac, wau 1,8—2,7 mjcex. Ha-

38

SM10/aBlIeecs 0BGpaTHOR TeUeHUe HMeJIO MEHbIIHe CKOPOCTH. 34eCh
Je[siHOi TMOKPOB He 00pa3yercst Maxe B CaMbie CypOBHE 3HMHI.
JlocTaTOYHO CHaAbHOe cefileBoe TeueHne HabA04aA0CH B 03.
basatoH (BeHrpusi) B OZHOM H3 €ro y3KHX MPOJHBOB [71].

Ati ¥ nonobHEe HM HabJI0AEHHA B MPOJHMBAX U 3a1HBaX 03ep-
HBIX BOJOEMOB CBHAETEJIbCTBYIOT OO0 HHTEHCHBHHIX CMCLIEHHIX BOA-
HEIX MAcC B NMpPHOPEXHHX 30HAX INpPH celliax H CeAlIeoOpasHbX
xoJe6aHuax, 4TO HeH30eHo AOAWHO NPHUBECTH K 3HAYHTEJAbHOMY
nepeMelIMBaHHIO, a CJENOBATEJbHO, H K BbIDABHHBAHMIO MO Bep-
THKAAW TeMnepaTypsl BOABI, COJAEPMAaHHs B HEH pacTBOPEHIIOrO
KHCJOPOJA, B3BEINEHHHX ¢ PACTBOPEHHBIX BELIECTB. A. ,LLe'(paHT
[60] rOPH3OHTAJIBHBIMH CMELEHHAMH BOJHOA MaCCH o0bsiCHAAET TOT
(hakT, 4TO BOjAHAas Macca 03. ['apaa, B I0)KHOH €ro 4acTd, B Te-
yeHHe KOPOTKHX MPOMEXYTKOB BDEMEHH TO B3MY4YWUBAETCH, TO
BHOBL CBETJIEET,

Tuapoaunamuyeckass TeopHs Kpucrasa, MeTOAB! pacHeToB me-
prosoB ceffii, B OCOGEHHOCTH METOA JledaHTa, OCHOBHBAIOTCS Ha
CYIIECTBOBAHUH fBJEHHs NepeMelleHHs BOAHBIX Macc B O3epe BO
BpeMs ceiill M ceRuieo6pasHbIX KoJebaHui. [opu3oHTaNbHBIE CMeE-
uleHus BOAHOH MAaccChl M CKODOCTH TeueHHH NMpH Ceduax B OTKPHI-
+Oll UyaCTH 03epa, NO-BHAMMOMY, HeBeaAHkH. VX TpyaHO 3aperu-
CTPUPOBATh OOBIYHHIMH COBPEMEHHBIMH lenﬁopaMu.

Kak ykaswiBasoch B raase I (cTp. 31), ckopocTb ABHMKEHISA
BOJK NpH Cefillax MOXHO BBIUMCAHTb, MOJbL3YACH dopmynoit

g b

B Taba. 5 npUBOAATCS BEeAHYHIH CKOPOCTEH CedmeBHX Teue-
HMH, BHUHC/JCHHHE s IIeKOTOPbIX 03ep MO NPHBEACHHOH ¢dop-
Mmyae. :

Tab6auua 5
CKOpOCTH celleBbIX TEYEHHH
: Cpennsis | Amnan- [CKOpOCTb
Osepo Anwna, ray6usa h,| Tyna H, R
' e M M CM[COK
Jlox-Jpu (Ilotnauaus) . . . . . .« . 50 50 10 4,0
Barxawr . . . . . . 0 00 e . e e 595 6 {5 6,1
Jlanoxckoe . . . ockoro ose: 197 51 2 0,9
1031 : e-
Senye Caprananan fmoneroo 1 4 10 2 |19
A ope . . .o 428 16 20 ,
Balxjﬁxjcl:;m.eM p- e e e e e e e e 636 683 17, 2,5

Hecmorpﬂ” Ha HE3HAYNTEJbHHE CKOPOCTH B OTKPHITOH YacCTH
03epa, MacCel BOJH, MNepeMelallkecs OT OJHOrO NONEePEeyHoro.
ceyeHus K Apyromy Bo Bpems cefiul, BHPaxaloTCcs OOAbIIHMH Be-
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JTHYMHAMH, @ TOPU3OHTAJIbHbIE CMEIUEHHS OLEHIBAIOTCH NecITKAMH
HAH COTHAMH METDOB, B 3aBUCHMOCTH OT Da3MEPOB 03€pa U MepHOAA
ceflin, OUYeBHJIHO, YTO nepemeileHHe OOJBIINX Macc BOAB TO B
OAHOM, TO B APYroM HAlpaBJAEHHH HADYUIAET CTAUMOHAPHOCTS STHX
Macc, M TEM CaMbihi CO3MAIOTCS  yCJIOBHS LIS MCPEMELIHBAHNA BOJX
W OTHOCHTEABLHOTO BLIDABHUBAHHA B O3€pe TEMIEPATypPH BOJH,
PaCTBODEHHLIX W B3BEUICHHBIX BELIECTB NO BepTuKaau. Ecau pis
OTRPLITOH YAaCTH 03€pa 3TO NPEANONONKCHHE HYMXIACTCH B nof-
TBEPKACHHH, TO B NPHOPeMKHEIX PaiioHaX 03epa —— 3a/HBax, HPOJIK-
BaX MOyxTax — akr nepeMemuBaHNs BOAHOH MACCH B nporecce
CeHIeBbIX KOJeOaHUE MOMXKHO CUMTATDH A0CTOBepHLIM, CKOPOCTH
CEHIIEBBIX TeYEHMH B NPOJNMBAX W 3aJAHBAX, AHAJOTHUHO npu-
JIMBO-OTAHBHBIM TEYEHHAM B MODSIX, 33aBHCAT OT O00'bEMa BOJM,
NPOXOJISILIEr0 Uepes TO WJH_HHOE CeyenHe, W OT pa3Mepa mJO-
mani JaHHoro ceuewus. [IpH  onpejeseHHOM COYETAHHH 3THX
ABYX BEJMYHH CKOPOCTH MOTYT OBITb 3HAYHTENBHEIMH, O YeM I
CBHAETEJLCTBYIOT IIDUBEJCHHBIE DaHee NpPHMEpPH CEHUIEBLIX Te-
YeHHH B NPOAMBAX HEKOTOPHIX 03ep.

B surTepaType mnHOrza ymoMmuHaeTcs me TONBKO o cefileBrIx
TEUCHHAX B NPHOPEKHOH 30He o03epa, HO H 06 MX BAHSIHUM HA
ray6udy W (GOpMY OTAEMbHEIX  yYaCTKOB  3TOM 30nH. Taxk.
JI. C. Beprom B MoHorpaduu ,Apanbckoe mope“ [3] ormeuaercs
HA/4ue CeHUIEBEIX TEUEHHWH B y3KMX MpPOJHBAX osepa. CuabHoe
cefilieBoe TeyeHHe HaGAI0aN0Ch UM B NPOTOKe, COeNHHS IO
1eb0/LIOoe 03ePOBHAHOE DACUIHPeHHe C 3aJAHBOM b, Capsi-Uara-
nax. TeuewHe B 3TOM NPOMBE GbLIO CHAbHEE, YeMm B p. Cuip-
Japwe y r. Kazaauncka, rae oHo cBbie 1,3 st/cex. He 6ynp atux
TeyeHn#, 3axmoyaer JI. C. Bepr, paciikpenne 1aBHO OTAEAUAOCH Gbf
KOCOH OT MOpsSl U MPEBPATHJIOCHL B 03€pO. :

Ha ananoruynoe siBienve o6pamaer BHuManue XaTUMHCOH [71],
cceianch Ha Kpekepa [73]. Ha sanaanom komme osepa 2pu or-
MCUEHbl TCUCHHSH, BbI3BAHHBIE WIECTHAECATHMHHYTHBIMH CeHIIaMI.
OTH TeuyeHHA NPELOXPAHAIOT NPOJIHB, CBSI3BIBAIOIIHH 03€pO C Ja-
Tynamu, OT 3auvieHus. JlaryHel sBAAIOTCS XOPOLIMMH MUTOMHMKAMIT
AL MaAbKOB DEIO, B CBS3H C yeM cellllleBHE TEYEHHUS M ObLIl
HoAMeYeHH HabJaI0RaTensIMHU.

B o3epax, nomuMo 06LIYHBIX cefiml, HaGJII0a10TCA elie U BHY-
TpeHlre cedwn. Ecan B nepBoMm ciyuyae B KoaeGaTeabHOM iph-
KEHUH yuaCTBYeT BCH BOJHAs Macca, TO BO BTOPOM Cayuae, Kak
YK€ YKa3HBasOChb paHee, HaGMIOJAI0TCH KOJeGAHHT OTAEAbHbBIX
paslMYaOIWKXCT MeXAY COOOH N0 NJIOTHOCTH CJAOEB BOAB [0 OF-
HOLIEHHIO APYT K JPYTy.

BuyTpennue ceiiimiu, OYeBUANHO, OKA3HBAIOT GOABUIOE BAUALHE
Ha rHApOJIOrHYeCKHil ¥ GHOJIOTHUECKHH pexHMEr o3ep. [TposiBaaeTcs
OHO B NEPHOAUYECKHX KOJEOAHHAX TeMNepaTyphl HA ONHHX H Tex
Xe TAyGHHAX, & TAKXKe B H3MEHEHHUSIX COHEPKAHHS PacTBOPEHHOrO
KHCJIOPOAA, COAEPIKAHHA B eMHHIE 06bEMAa BOLHMOH MACCH MIAHK-
TOHHBIX OPraHHM3MOB, B3BEUICHHHIX BEUIECTB H T. 1. K coxage-
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HHIO, THAPOJOTH [0OJATOC BpEMA HE .oﬁpaluaml BHHUMEHH;I ?:;[31)}-,»
cropony spJenus cedm. CCblIKH Ha BO3,[I:CI/ICTBH6 cglmpx H uccﬁe-
JOrHYecKHil PEMCHM 03€P MOXNKHO BCTPETHTH B 3apyOEMHBLX e
nopannsax. ¥ mHac B CCCP o BHyTpeHHux ceiiliax Ha o3ep Ao
nmocjaegHero BPEeMEHH MOYTH He yNOMHHAJIOCh. HMcxaouenne co

Baiikan 1 Apaabckoe Mmope. KpaTkue CBeleHHd O

BJISIIOT  03. ‘ .
BHYTpeHHUX CefllaX, Kak vice OTMeuasioch paHee, MOXHO HAWTH
B ba60Tax J1. C. Bepra [4], B. B. Ulocrakosuua [54], B. JI. [3epi-
seepckoro [12] u mosmuee B. M. BepGososa [6].

Kak 1{3BECTHO, fABJAeHHE BHYTPEHHHX Ceiil xgpamepmsy:gci
4e TOALKO BEPTHKAAbHBIMH KOJEGaHHAMH Bomgﬁ MaCer[;:rmﬂ i
FOPH3OHTANBHAIMI CMELIEHHAMH BOJHBIX CHIO€B. IJTH Cgiﬁﬂlﬁ)memm
BEPXHHX C/AOAX NPOHCXOIAT B OLHOM NEPHOIMUECKH M oueN
HampaBJeHyH, B HHKHIX — B NPOTHBOMOJIOMHBIX Hanpae eax.
TonoGHoro poaa KojnebaHus MOTYT OODBACHHTH Hgnnq;ﬂx gfo;?x
nenTHOH And@y3ull B 30HE THUMNONHMHHOHA H B IPUIOHH e
HEKOTOPHIX CTPaTHPHIHPOBAHHEIX BOAHBIX Macc o3ep,‘( MoTpS
Ha TO, uTQ 3TH CJIOH W30/1HPOBAHbl OT TMOBEPXHOCTHBI cppmnn !
H3MeHeHdeM IpaineHTa 110THOCTH. O Typﬁy:/IeHTHC])\X nggJMe}o )
NPUIOHHEIX CIOAX BBICKA3HBAIOT MNpeinonoxesne Mopr Hap 1ol
u Xartuuucon [71]. Tocaenuni, HANpHMep, CCHUIAACE la HI:I;(‘DJIF[T'
Tepa, coobulaet, YTo B O3epe Spu BHyTpeHHHE cefiuln I:Px ot
B JBHXEHHE XOJOIIble rﬂyﬁOK%iOi};{bIe c/I0M, cMewas ¥

npaBieHuy Ha 64 KA,
pmgz;acﬁg?xo Ziug}ms{ ceiiieBEIX KONeOaHu# Ha nmpc,)Jéorlllllch;:lI:
¥ OGUONOTHUECKHH pexuM 03. BUKTOpHsi nocBslgeHa pi)OTal%O—«
[65]. B aToii pafoTe npouspeieH aHaau3 HabaOfeHHH 13:3 KPI;Z -
1955 rr. Haj TemMnepaTypoli, CojepuaHHeM PacTBOPEH1IO oBO cao-
poja, conepxaHHeM (UTONJAHKTOHA B €/IUHHIE MaC’LgIHHbII‘[( Ja
pasauunbIX ray6uHaX. JIOGOMBITHO, 4TO, OMIMO ce% ' ‘meubr
ne6aHuii THAPOJOTHYECKHX 3aeMenToB, PuieM GbiA O HepZT 1
B OTKPHITOM O3epe NepHOAMYecKHEe Ko/ebaHust KaK T“eMérLuE) Ozgm;
tax W cojepxanusi kucropoia. Ilepuox xoseGanui 1 OKO10
40 cytox. dpum moJaraeT, 4TO 3TH KOJeOaliHs BHI3BAHLL BUYTPE
HHMEP,{ o?gluaxgpm TOJI0BEIe KOJNEeGaHHA TEMNEPaTyphl HeBem;KnE,l
Bcero okoso 2°C. Tem ne MeHee B OT/HE/bHHIE NEPHOABI 1;1(;1111“1, 2
HMEHHO B TemIylo NOJOBHHY €ro (centabpb—anpean), pm ®
1953 r. na6Ji01a1 OTUET/IHMBO BbIPAXKEHHYIO C'rpamd)nxauﬁmo. b xo-
nonpblii nepuox (0COGEHHO 3aMETHO B Mae—HuioJjie) Ha éllfvlllsamm
POMOTEPMHs BO BCEX YACTAX 03epa KaK Pesy/nbTar mepem pai
ero Bojg. Oniako H30TEPMHS MOXKeT }IaﬁJIIO,ZIETbLHI_IIl Bsm i
nepuojs, Kak 3To OHIJIO, HALpHMED, B fIHBape 1953 r. OBoeﬁ ao-
TepMuueckue yCaoBHsd, N0 MHeHHIO Puima, OTINYHb FIO c octt gB_
. poje W He SBJAAIOTCA PE3yaALTaTOM CMemlenus BOL. 1lono Hoe nv-
JeHIle 3aperucTpPUpOBaLO B pafione CTAHUHH HAGJIOACHHS M[::cia
craBasgeT CoGOA pesy/apTaT OTTOKa xonognoﬁ BOJbl OT o
HaGaoAeHHi 1 3aMeIUeHHs ee Temnoil Bojoil. XomoaHas Bola
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5IBH/IaCb BHOBb B JAHHOM NYHKTE naGaofeHus B ¢eBpase. HMuaue
roBOps, B 3TOM Cjyyae KO/JeOaHus TeMnepaTyph BOAH Obl/H BbI3-
BaHH BHYTpeHHHMU ceHamu. Ha puc. 8, saumcrBoBaHHom y Pu-
I1a, ¥300paxceHbl MEPHOAHUCCKHE KOJeOaHHA TeMNepaTypwl B OT-
KPHITOR 4YacTH 03. Bukropus ¢ aerycra mno nosbpn, 1953 r.
EOEPHOR KoseGanuil, HaOJIOJCHHBIH H BBIUHCJAEHHEI, COCTAB/AsET
40 cyToK.

BuyTtpenunmu cefimamu ®um o6bacuser u kone6anus 06beMOB

pacTBOPEHHOrO0 B BOJE KHCJIOPOJA B yKasahublii nepuoxi. Boga

X0powo HachLieHa KHCJA0POAOM TOPOA, Kornaa TeMnepaTtypHeie
pas3/inuHusg MeXIy BCDXHHMH H HHUXHHUMH CJAO0IMH BOJbBl HAaUMeHb-

ZM_ mue. B 370 Bpems BoxHBIe Maccol
/;\39 HEeYCTOHYHBEl N BOALI XOPOLIO neEpe-
‘ ) mewmupalorcs. B nepuoa crparudu-
0 1\ K4IWH NOCTyIVIEHHEe KHCIOPOAA B CI0H
%40 THIIOJMMHHOHA 3aTPYJHEHO, B TO Bpe-
20+ ’ 242 M51 kak norpe6aenue efo B NPHAOH-
240 HBIX CIOAX areHTaMH, HaXOAsIHMHCA

0k k 23¢ B BOAE, NPOUCXOLUT HHTEHCHBHO.
/ , B nepuoxn BuyTpeHunux ceiim Ha
. \ (oHe OOIEro MNOHINKEUUsT CopepIKa-
401 237 236 HUA KMCJAOPOJA B TIYGHHHBIX CAOAX
03. BuxTtopus Ha6./10/am0Cch yBeJaH-
sok AN YeHHe KOHIEHTPAaUHH KHCJIOPOAA, NO-
: 257 BTOpSIOLIECECS C TEPUOLOM, TaKiKe
%l Oanskum Kk 40 cytkaM. [losblmenue

fvinl ;1x T X Txy COREpxaHHA KUCAOPOJAA B MecTe Ha-

: 6J101eHH :
Puc. 8. llepuonnaeckne kone6a- Te A " %BH%HO ¢ PUTOKOM Goee
WIS TEMNEpATYpH BOXH B 00, miblXx M Oosee OOTaTHX KHCJIOPO-

BrukTopns ¢ aBrycta mo Hoa6p, AOM IOBEDXHOCTHBIX BOJ Ha MeECTO -

1953 r. (Uo buy). OTCTYNIHBHIMX XOJIOJHBEIX, C ME@HBIIUM
X coaepxanneM pacrBopentoro O,.
Ananusupysa cefiuly ¢ aBrycra no uos6pb 1953 r. Ha 03. Bux-
TOpHa (OTYETIMBO BH/HYIO HA PHC. 8), PHII BHICKA3LIBAET npen-
NOJIOKEHHE O CJAEAYIUIMX TNPHYHHAX ee BO3HHKHOBEHHs. Hag
03. Buxropus 17—21 wmwouas 1953 r. unaGaiofancs HeoGblUAKIHO
CUJILHBIA BeTep, KOTODPHIH CHAauasa Bni3BaJ HaroOH, a 3aTeM celille-
oGpasHble KoJeOaHHss YPOBHfA, 3aperucTpupopauiibie B JHTEGG6E.
B pesysnraTe BO3AECTBHS CHIBHOTO BETPA CO3/AJHCh YCAOBHS
Nl/151 BO3BHUKHOBEHMs TEMNEPAaTypHOH ceilmin, KoTopas Obljaa 3ape-
THCTPHPOBAHA B OTKPHLITOI YaCTH 03€pa C KOHLA HIOAA N0 HOAOPS.
31 nonn 1953 r. y Onre6Ge Gbla 3aMeueH 3aMOP HEKOTOPHIX

BujoB pui6 (Tilapia Haplochromis). 310 06cTOSTENBCTBO TO3BOMNAO

duury BHICKa3aTh 'NPEAIONOKEHHE O KOJIEGAHHUAX TAKOTO poaa,
KOTOpBIE NpPHUBE/IM B ABHMEHHE B OTKPLITOIl uacTH 03epa rayboko-
BOAHbIE CJOHW XOJOLHOIl BOJAKI, 00eaneHHON KicaoponoM. Teuenue:
XO0J0JHO! BOIBI, HaNnfaBJieHHOe K Oepery, uemy Cnoco6CTBOBaJ

CHIbHBEIA  BeTep 29—30 Hions, SIBHJIOCH NMPHUYMHON MacCoOBOH rH-
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Geait pet6 B NPUOpEHBIX BOJAX Y dure66e. ITO 1PEANONONKEHHE

dbrma Hyxpaerca B rpopepke. Bo3MOXHO, 4TO XOAOAHOE TeueHHE
W CBY3aHHBIH C HHM 3aMOp Ppbi0 ABJIAETCA DPE3YJNbTaTOM CrOHHO-
HATOHHBIX SIBJEHMiI B YHCTOM BHIE, @ He CJEACTBHEM HX, TeM HE
menee (akt, cooOmeHnnpil duuiem, OUYEHb HHTEPECEH W 3ac/yiKH-
paer puuManud. OH HUTEpPECeH ewe M NOTOMy, 4TO O llepHOAHYEe-
CKOM CHHXEeHHUM yJaoBa pui6 B npoauBe Dysyma (ceBepHoe Mo-
Gepexbe 03epa) HMENHCh CBEIEHMS W paHee. ITO CliKeHHe CBA-
3piBaeTCsl ¢ OOeqHEHHEM KHCA0POJa B PEe3yJabTaTe TEePMHUYCCKOH

cTpaThH@UKaLMu,

B 1952 r. cefimenne ABIKeHUS Ha 03. Bukrtopusi, obHapyxeH-
HbIC B aBryCTe W B MOC/AEAYIOUIMX MECAUax, TaKike fBJANHCH pe-
3yJIbTATOM JEHCTBHSI CH/IbHBIX BETPOB, 11a6/I0JaBUIMXCA B HIOHE—
HayaJde MioJs, Mpeo6Jalalomero 0XKHOro Hanpas/ieHus. HaGaione-
UHA B CeBepHbHIX TNPOAHBAX M 3alMBaX O3epa nocayxuian Pumy
OCHOBAaHHMEM JJs THIOTe3bl, COTJaCHO KOTOPOil JABHMXEHUE BOLHI,
BBLI3BAHHOE BHYTDEHHUMH CefillaMd B OTKPLITOM 03€pe, COnpoBo-
AIAeTCA NEepHOJHYECKUMHU MOJAbeMaMH XOJOJAHOMH BOJABI B MEJKO-
BOjIHbIE NPHOPENKHble PailoHbl H, TaKHM 00pa3oM, OKa3biBAET BJH:-
HHE HA TEPMUUYECKYIO CTPaTHPUKALMIO NPUOPERKHBIX BOL. B npu-
OpPeMHOH 30HE, BCJEICTBHE ME@NKOBOAbS M 00/ee MHT@HCHBHOTO
nepeMelluBaHis, PACXOXK/EHHST MEM Iy TeMinepaTypaMi UOBEPXHO-

CTHBIX W IMPUAOHHBIX CJ0O€B HEBEJIHKH B TedeHHE 6oJbiieli YacTH
‘roja. Tepmuueckas CTpaTH(UKalMs YyCTAHAB/JIHBACTCA BpPEMEHHO

B CPaBHHTEJLHO KOPOTKHE NMEPHOJb B CBSI3M C HANJLIBOM XOJOA-
HOH BOAbI U3 03€pa B NPHIOHHbIE CJIOH 3TOH 30HBl. OLHOBPEMEHHO
IPOMCXOAT W H3MEHEHHA COAEPKAHHS KHCI0POJA MO BEPTHKAMM.

CozepxaHHe KMCJIOPOJa B NPHAOHHBIX CJOSX BOAbI NMPHOpeX-
HbIX pailoHOB BOOGINE HH3KOE, HEeCMOTps Ha TO, YTO Pa3iHuHsi B
reMmepatype BO/bl NOBEPXHOCTHBIX M MPHUAOHHBIX CJ/0€B HEBEJHKH.
VCK/IOUeHHE COCTaBJAAIOT KOPOTKHE IePUOAbLl OXJIAaXAECHHS BOJBI
¢ nopepxHOCTH (C HIOHS MO aBryCT) M HHTEHCHBHOTO MepeMelll-
pauHsd. JIOHIDKEHHE cojJepiKalus KHCJAODOAd B MPHAOHHBIX CA0AX
VCHJHBAGTC B T€ NEPHOJBI, KOTJA JOHHbBIE OTJOXEHHs HMEIOT 60-
Jlee BEICOKYIO TEMICPATypy, YeM BbilIepacro/OxelHble C/0H BOAB
(06HYHO B siHBape —ampeJse). B 3THX yC/aOBHsIX MpHIUJbIC XOJOA-
Hple BOJbI, TaK)Ke CPABHHTEJbHO OOGEAHEHHBIE KHCIOPOAOM, CHA-
yaja CnocoGCTBYIOT HEKOTOPOMY €ro yBeJHYEHHIO, @ 3aTeM pes-
KOMY yMEHbIiIEHHIO HE TOJAbKO B CPABHUTE/NbHO HEGOIBLIOM 110 TOJIIE
HPHIOHHOM CJ0€, HO H BO BCeH TOJIlE THIOJMMHHOHA, TaK Kak
KJAMH XOJIOLHOM BOJLI NPHIOJHUMAET 6GoJiee Temible C MaJjblM CO-
jepxaHueM KHCJOpOAa BOJbl Ha Gosee BHCOKUE yPOBHH (10 4—
5 m).

BuyTpennde ceiiiu OKasbBAlOT BAMSHME HAa OOMeH BeUlecTB B
o3epe. Bo-mepBbX, HBHXKEHHE CJO€B BOJbl BO3JLEHCTBYET HEIO-
CPeACTBEHHO HAa CKOPOCTL MEPEeHOCAa pPACTBOPEHHBIX BELECTB M
B3BEIIEHHBIX YACTHI{ B Boje. DTO 06CTOATENLCTBO HAMIOCTPHPYCTCA
B pabore Puiia, yKasbiBAIOMEro HAa OOMEH BEILCCTE MEMAY MHpH-
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ok

OpeXHBIMH M OTKPBITLIMUM PailOHaMH osepa. Bo-Bropwix, ato aBii-
KCHHE MOXET BH3BATL B THIONHMHHOHE TypOYJIEHTHYIO LD Dy -
3HI0, O0GECMeYHBAIONLYI0 BEPTHKA/bHBIf MepeHoc pPacTBOPEHHH X
MUTATE/bHEIX BEUIeCTB, MOCTYNAIOUIHX B BOAHLIE CJAOH C IOBepx -
HOCTH uJa, :

CrpaTiduxauus Bogb B 03. Buxropus cnocodersyer ymenbme-
HHIO IJIAHKTOHIBIX OPraHM3MOB, B uactiioctH Melosira. Hekoro-
PBIE TIPENCTABHTEJM 3TOrO BHAA B MEPHOA CTPATH(HUKALMM OITY-
CKAIOTCA B HHUMHIE CJIOM BOAB H JlaXKe 0CelaloT Ha AHO, a OMHil
COCTABJISIIOT BaXHYIO uacThb MK MHOTHX BHAOB pHG o3epa. Ta-
KMUM 00pasoM, DEIOLI MOJBEPraloTCs B NEPHOL CTPAaTHOUKAIHKE He
TOJILKO BAMSIIUIO NJOXOH a3PalMM B THIONNMHIOHE, HO U BJIHSI-
HHIO KOJIEOAaHHA KOJIHYeCTBA NULTH ([IAHKTOHIILIX AHaTOMOB), 4TO

' NIPHBOMMT K MMrpanun pbi6, a MHOrZA I K 3aMopy.

FAABA I
METOﬂ,bl_PACqETOB SNEMEHTOB CE!L"IM

POPMYJAA MEPHAHA

dopMysa Mepuana 103BOJsSIET PACCUYHTATh TOJILKO IepHOAHL

cefilll X He AaeT BO3MOXCHOCTH OHPEIENHTb MOJOXKEHHE Y3J0BLIX

Juuuil. Pacuer 1pu nomowuu 3Toff opmyJdbl kpafine npoct. Kak
i 1 2L

13BeCTHO, Qopmyna MepuaHa uMeeT BHJA T,,:—H—T/:I—.
. gh

B atoit dopumyse g — ycKkopeHnuHe CHJABL TSKECTH, BeJHYHHA
KOTOPOTO H3MeusteTcss B 3aBUCHMOCTH OT ilMPOThl H  BBICOT:I
vecta. OaHaKo B upejenaXx TOUHOCTH NPH TOJAb30BaHUM (opmy-
Joft MepuaHa 19 BLIUHC/EHUSI MEPUOLOB CEeHlll MOMHO NPHHATL
VCKOPEHMe CHJbl TAXECTH [OCTOSiHHLIM 1 paBubiM 9,81 M/cex™.
B cauonm nese,  yckopenuwe CHAB TSXKECTH B 3aBHCHMOCTH OT
[UUPOTHL HA YPOBHE MOpPsI MOXeT CbITh BEIUMCACHO O CAeAYIoUlei
npubAHAKEeHHON dopMyae:

Ze==978,049 (1-+0,005 288 sin 2¢ — 0,000 006 sin® 2¢) cat/cex?,
Brranciennsle 1o sroil gopmyae g,; U g7 (B HHTepBa/je WHPOT
CCCP) okasblBaloTCs PaBHBIMH £y, =Y,804 1 g;;=9,830 ajcer?,
OTKy[a ciaeayeT, UTO HauOOJblLiee OTK/JIOHEIe BEIUNHB ge OT
¥=9,81 mjcex* pasno Bcero Jaumib 0,020 a/cex®, uTo Meubule
0,2%. v :

INonpaBka Ha BHICOTY MecTa ‘MOXET OBITb BbIUHCJAEHA 11O (op-
vyie Ag,=—0,0003086 H cit/cex®, rpe H — BricoTa B MeTpax.
Jdawe pmast seicovel 1500 a2 Hajn ypoBHEM MOpsi 3Ta [1OHPaBKA
paena 1,5 camjcex®. [lpupeyeHHble aHHBIE NOATBEPAJAIOT CAEIAH-
HHfl paHee BLIBOJX, 4TO B HpeAeJax TOYHOCTH MOXHO NDHHATb
g=—=9,81 x/cex® R

Ecan B dopmyse Mepuana 3ameHHTD 7"2—:0,6306, T0 Op-

Mydaa aTa nipuMer ewie Oosee npocToil Bul

o o L a
7,=0,6306 v cex, (3,1)



Jnna osepa mamepsiercs no ocu pogoema. Cpennsas ray6iHa
BHIUHCJASETCH JeJeHHeM ob6bema Boja o3epa W Ha miomans ero
BoaHOH nosepxHoctn V. [locienusas u3mepsieTca NJAaHUMETPHPO-
BaHHeM II0 KapTe BO3MOXHO kpynHoro Macuraba. O6bveM BOX
o3epa onpefessercd 0 O0aTUMETPHYECKOH KapTe NPH MNOMOUILH
OOWENPHHATHX B FHAPOJOrUU TPHEMOB.

Pacuersr no dQopumyne Mepuana BO MHOTMX CAyyasx AaioT
XOpOLINE Pe3yJ/bTATEl, HO MHOrJA TNPHBOAAT H K GOJBLUINM OMIHD-
kam. Tak, nanpumep, ecin mas 03. Jlox-Idpu s lotaanguu u
03. lxopmx B Hosom lOxHomM ¥Yaibce pacueTs mo 3To0#t ¢op-
MyJe J4i0T OTJHYHBIE pe3ynbTaThl, TO AJs 2KeHeBckoro osepa
OwHOKa MO CPaBHEHHIO C (AaKTHUECKHUMH JAHHBIMH COCTABJsIET
noutu 25%. Tlo pawuem k. Tlpayamsna, nepHoi OJHOY3M0BOIL
ceifimn Ha 03. Jlox-3pH, BbluHc/ieHHBl 1m0 (Qopmyne Mepuana,
paseH 14 mun npu 14,5-mMunyTHOM HaGa0feHHOM mepuoge. [lo
nanHniM Paccena, pas 03. JIKOPIXK BHYHC/IEHHHIH HEPUOL COCTA-
Baser 136 sun, wabnogennnii—131 mun. Jaa o3. Keuesckoro,
no JaHHeIM Dopensi, BbIYHCJEHHBIR 1epuoa 59 muH, HaGII0AEH-
Hbilt — 73,5 #un. Pacyersl no popmyae Mepnana nepuoaoB MHOTO-
Y3/10BHIX Cefll Aa0T 6OJbIIHe OMHOKH, YeMm pacueThl MepPHOLOB.
ONHOY3JIOBHIX ceful. Huke 6ymer nokasaHo, uto dopmynae Me-
pyaHa caeayer mnpunare 6o/dee MIHPOKOE TOJNKOBAHHE, YEM 3TO
Jena10Ch 40 CHX TOp. :

[lsia pacueta B mepBoM NpUO/IHKEHHH NEPHONOB CEHI B 6yX-
Tax C WHPOKHM BBIXOAOM B 03€p0O CJeiyeT MO0Jb30BaThCI He-
CKOJMBKO BHIOH3MEeHeHHOH (opmysoii Mepnana. ¥Y3ioBas JuHHS
B TaKHX OyxTaX HAXOUMTCA HA BBIXOJe M3 OYXTH B 03epo H,

1
TaKHM 06pa30M, AJIHHA 6yXTbI CcoCTaBadeT He -, a '4—11./11/1}{131 BOJIHBI.

B coorBeTcTBHM ¢ 3TMM nepHOA Ceflml B TaKUX GYXTaX HYKHO
paccuuThIBaTL MO cAexpylouiell Gopmy.e:

4L
T:__~,
vV gh

rae L — nauna 6yXTH: h —cpennsis ee ray6una. Ecau Taxk ke,

4 .
—=1,2612, T0 pac-
Ve P

yeTHas 'HopMynaa NPHMET BHJ .

KaK u gasa Gopmyanl Mepuana, 3aMeHHTb

L
T:1,2612ﬁcex.
Orta GopMyJsa NPENNOKEHA. AMOHCKHMH YUYEHHMH A OYXT mpsi-
MOYroJbHOH QopMel nocTosnHON rayGuibl. [IpuMmeHenue ee s

OyXT, OTNMYAIONUXCA OT YKA3aHHHX CBOHCTB, MOXeT NMPHBECTH
K 3HAYHTEJbHBIM OlINOKaM.
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METOJ JIOBYA

Kak ykasmBanoch Bhiue, Gopmysa Jlxo6ya umeer BHI,

y Z S,/ E— cex.
)/g l/hi_1 +viy
Ilpn Boiuucaennun mepuonma cefimr nmo meromy [MioGya ock ozepa
NPEIBAPHTE/LHO MOAPA3AE/ISIETC HAa HEKOTOPOE UUCJAO YacTeil H
onpenuessieTcs AJMHA KaxJaoro ywacrka (a;). B cayuwae, ecau ocek
o3epa OblJa pasfiefieHa Ha paBHBIE Y4YacCTKH, a, CAELOBATEJBHO,
(; eCTb BEJHYMHA MOCTOAHHAsA, TO (Qopmyaa [Hiobya npunumaer
6osiee 1PoOCTOH BHA . ‘

4a 1
T=— ——— CEéK. 3,2
1/g21/h,;1+y/hi _ ( )

Beauuina /; —ray6una o3epa Ha BepTHKAaJH B TOYKE TNepeceye-
HHSl NPOAOJNBLHOR OCH O3€pa i-M NONEpPeyHBIM cedeHdueMm. [J1yOGHHEH
3TH ONMpeAEensiioTcs N0 GaTHMEeTpUYeCKOH KapTe. YCKOpeHHE CHJIB
TAXECTH, TaK e Kak ¥ B (QOpMyse MepuaHna, MOXHO IPUHSATD,
MOCTOAHHBIM H paBHbIM 9,81 M/cex?, ‘ '
M. B. PemesoBa [43] npeanoxuia ycoBepuIeHCTBOBATb METOL
Hwodya. Tlepnon 0QHOY310BOH CefLIM B OGIEM BHAE MOMET ObiTh.
onpeneJeH, cirenysa [iwobya, no dopmyne o

1
2 X
Ti=—

.
VE)Vh

®opmyna [wobya 6bl1a BhBeJEHA €€ aBTOPOM B NPEANOJA0MKe-

Cex. , (3,3)

"HUH, YTO WIAPHHA o3epa (&) MOCTOsIHHA.

YMHOXAsi YUCIUTEJDb M 3HAMEHaTe/b B IMOABHTErPANLHOM BBI-
paxenun Qopmyasl (3.3) Ha b, noayuHM
' l ]
2 bdx 2 bdx
f Y Ax e . (3,4)
o b

le—_ —_—— = —

Ve)ove Ve

Bcenomnum, uto npu BelBome ypaBHesus Kpucrasa 6b10 npu- .

Hato dv==b-dx. Tak «xax, kpome toro, »*-h="nb-b-h=Ab, rae

A—niomanabp NMONEPEYHOro ceueHus, a Ab—gq (opauHata Hop-~
MaJbHO# KpHBOH no Kpucrany), To MOXKHO 3amucaTth .
!

du

2
Vel v
0

3HaueHus MHTerpaja B 3TOH (opmyJe MOryT OHTh HaHAeHbL
JAHGO MeTOoAOM Tpamenui, au6o rpaduyecku. Ho ciemyer umets

cex, (3,5)

1:

dv
B BHAY, 4YTO TaK KaK JMIJA KOHLOB o3epa BeJUYHHH —— MNOoJaYy-

}/?
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yaloTcst 6eCKOHeYyHO 6OABWIMMH, TO HYIKHO OTPAHHUYHTL MOJCYETH
BEPTHKANbHLIMH CEYEHHAMH, OJHM3KMMHM K KOHLAM 03epa, HO
HMEIOIUMH KOHEYHHe 3HaueHud o, oTAuuHBle oT 0. Mubimu cao-
BaMH, HEOOXOJ1HMO OIDaHHYHTH O03€PO MCKYCCTBEHHBIMH BepTH-
Ka/JbHBIMU CEUEHUsMH Ha KOHLAX 03epa, AOCTAaTOYHO OJH3KO pac-
TOJNIOXEHHBIMH K 3THM KOHIAM.

Meroa [llo6ya B ero mepBOHa4aJbHOM BHJAE H YCOBEPILUEHCTBO-
Banubli M. B. Peme3oBoi#t naetT 0O6GBIUHO npeyBeJHYEHHLIE BeJH-
YHHH NePUOAOB cefiur. CyuleCTBEHHHIM HeJ0CTATKOM 3TOTO MEeTOAa

ABJSCTCA INPEANOJOXKEeHHe O TOM, YTO NEePHOABl ceiul C pa3/uYHbIM
HHCJAOM Y3JI0B HaXOAsITCA B CJeAYIOIHX OTHOIIEHUAX:

1 1 1
N:Ty:Tg:...:Ty= Ty i g e i
Kax mpaBusio, 3TH COOTHOILIEHHS He COOTBeTC’I‘ByIOT» JeilcTBuTe AE-
HOCTH. '

METOA KPUCTAIJIA

Pewenne ocnosHOro ypaBneHus Kpucrana

2 ap __

8 oflIeM BIJ€ HEBO3MOKHO, Tak KaK, KaK YK€ OTMEuaaoCh paHee,
HOpMaJbHas KpuBas o3epa o6JsalaeT OOBIYHO AOBOJLHO CJOXKHBIMH
OUepTaHHAMH H He MOKeT ObITh BhIpa)KeHa aHaJuTHueckH. [1o 3ToH
NpHUKHE [/ HaXOXAEHHS . 3HaueHu# m (yacToTa KoJeGaHHH)
MOX(HO JIHGO NPHOJHMKEHHO HHTErPHPOBATH OCHOBHOE YypaBHEHHE
Kpucrana, 6o 3arMeHHTb HOPMAaJbHYI0 KDHBYIO NPHOIMKEHHOMN
KPHUBOI, Ii1 KOTOPOH MOXHO OblI0 Obl peluTb ypaBHedne Kpu-
crana B KoHeuyHom Buae. Ilo mwuennio M. B. Pemesosoil [43] u
sINOHCKOro yueHoro Xwujaaka [70], mepBeii cmoco6 MoOxeT OHThb
OCYIIeCTB/IEH NPU NOMOIM MeToxa Purna.

Broporo cnoco6a peltenuss NOCTAaBJIEHHOH 3afauyd TPUAEPKH-
BaeTca Kpucran, mpuueMm ciaefyeT NOAYEPKHYTHL, 4TO OH He AaeT
KOHKPDETHHX DEeKOMEeHAAaIH#l OTHOCHTE/JBHO 3aMeHHl (PaKTHYECKOi
HOPMaJbHOH KPUBOH KaKOH-NH6O APYyro#i NPHOIHKEHHOH KPHWBOH,
KpoMe OOLIero YKasaHWA Ha TO, YTO 3TH KPHUBBIE NOJMKHBI OBITh
JAOCTaTOYHO OJM3KH APYr K APYTy, a MJOIAAH, OrPaHHYEHHBIE
MMH, JNOJXHBl He3HAYMTEJNBHO OT/IHYaThCA APYT oT apyra. OTcioja
HeH30€XHO BHITEKaeT HEKOTOPEIfl NMPOW3BOJ MpPH TaKoiH 3aMeHe.

Ypasuenue Kpucrana moxmer GLIThb pPeuIeHO B KOHEUHOM BHIE
B CJydyae 3aMeHBbl HOPMAaJbHOH KDHBOII IOpPH3OHTAJBHON NPsSMOH,
HAKJIOHHOW NPAMO, ABYMA HAKJAOHHBIMH NPAMBIMH, 06pa3y-oiMMH
C OCbI0O abCIHCC TPEYroJbHHMK, TPEMs OTpe3KaMH NpPsiMbiX, o6pa-
3YIOIMMH C OChIO abCIHCe TpPaneuuio, JOMAaHOW JHUHUEH, COCTOALLECH
M3 TOTO MJIM HHOTO YHCJ/JI4 MPAMBIX OTPE3KOB, H, HaKOHEl, KPHBOMH
JIUHHEH, BHIpaXeHHOH ypaBHeHHeM o=/ (a®— x?)2, [locaenguss

.48

3dMEHA XOTA H JaeT BO3MOXHOCThL pelleHHust ypaBHehuss Kpucrana
B KOHEUHOM BH/E, HO COMPOBOKAAETCHA CTOAb CJAOMHHBIMH BHIUHC/IH-
TCAbHBIMH  OMEepauMAMH, UYTG [eJaeT Ha NMPaKTHKE TAKYIO 3aMeHy
TPYAHO HCNOJIB3yeMOH, B CBA3H C 4eM 3TOT Clyual B AajbHefi-
lileM paccMaTpHBAaTLCST He GYyJer.

PaccMoTpenne npumenenus mertona KpucTasa x Buunc/AeHHIO
IIEPHONOB M MOJIOXKEHHH Y3JOBHIX JHHHHE HAaYHEM CO cayuas,
KOrra HopMmaJjbHasi KpHBasi 3aMeHEeHa HaKJIOHHOM NpsaMoH (puc. 9, a).
Vpasrenue npamofi OA MoxHO 3anucaTh B Buie o=Mv, rie
M —ranrenc yria, o6pasyemoro mnpamoli OA ¢ ocbio abeiwuce,

g
o M
PaBHBIH —V’ ‘TIppuenM GM— MaKCHUMaJbHOE€ 3HaueHHe o, a V—H./'IO'
Haab BOAHOH [IOBEPXHOCTH o'aepa. O‘{eBHﬂ.HO,' 4yTo
ds

7o = M. . (3,6)
6 A '5
8
; B
On
On
0 . JA By { v 4 v
v 8 L‘V; Vo !
s K
£ £
/1
Om . \
A an ‘ v | v ) y
j_'vl’l'ﬂ“vz—"'k“'v_y“—l '

Puc. 9. Hopmaabubie xpussle.

@ — B BIC HAKJAOHHOW JHHWH; O — B BHAe ABYX HAKJIOHHHLIX JIHHHI; 8§ —
B BILlE TpPaleuHH.

TloncraBam Bmecto o=—=Mv B ocHOBHOe ypasHeHHe Kpucrana,
oMY UMM

: azP ~
m3P+gM7JW:O. v 3,7)
Beeneu HOBYIO ITepeMeHHy10 v, = Rv. QueBujHO, uTO dv,=RkRd7,
2
du, . duy
OTKyJa dv:—k— , a dvl= — H, CJe10BaTebHO,
4 Cefitun na osepax CCCP 49



AP __ o 2P
dv? do? ’
Ypashenue (3,7) MOKHO mepenucaTh B BUAE :
d2P : :
m*P=gMuok°"—=0. (38

d,v?

oMk
BriGepeM £ Tak, 4TOOHI %1—2—-=4, TOorjaa

gMh = 4m?, B9
a s ' ’
m= ¢
) k:gM .
Tak xak v, = Rv, TO ' _
4m2v a
’Ul———-—m’ . . : (‘):10)

3amennB B ypasienun (3,8) gMk mnafinennpiv BHPaKEHHEM:
o AP
m*P + 4v,m? 77 =0,
. av

¥ COKPAaTHB Ha mM? mOJNy4uM

p+4‘1}1d_€2’:O' : (3,11)

2
duy

> ., — 52 -
BBeneM HOBYIO MEepeMEHHYIO x=V v,, oTKyIa v,=x% a, cae
2

dv v
JOBATEJLHO, —% =2x M 5 =2. Hasectno, uto

d?P dv, d?v, dP

AP __dx® dx _ dx® dx

dvf - NTIAN
dx

’ . dv,  d®v,
UM B 3TO BHPAXEHWE HAMEHHBIE 3HAYEHHS - U ——2, TO-
0ACTaB p T

JAYUUM
o P _,dP &P _dP
G azpP. Ydx2 T dx dx® dx . 1
P ha 8x3 = 4.3 (3,12)
dvy > - :

2P
B ypaBHenue (3,11) BMecTo o7 TMOACTAaBHM BHpaxenue (3,12),
o?
HOC/e NpocTefiiux npeobpa3oBaHuil

@p 1ap T
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BBenem HOByi nepeMeHHnyio y Tak, uToGu oHa YAOB/ETBOPAMA™

ycrosuio P=xy. [Ipoguddepenuupyem 310 BHIPAXKEHHE M0 X,.
ap , P :

NOJIYYuM =y +xy' u ToE =2y - xy".

[loncraBum B ypasHenue (3,13) naiigetinne BHIDAKEHHS, Oy LM
HMEThb :
: _ ! .

Xy +xy" — —(y +xy’) =0.

Ilocae npocreifiinx npeo6pasoBanuil nocaenHee ypaBHEHHE MOXKer:
OHITb MPHBEJEHO K BHUALY S

y”+y;'+-y<1 —ﬁ)zo. . (3.14)

[lonyuennoe ypasuenne (3,14) npencTaBasieT COGOH HACTHLIE:
cayudaii ypaswennsi Beccens. 1o ypaBHenuwe pemaercs IPH NO--
Mowk Oyuxnui Becceaa [, (x) u Heiimana Y, (x). Tax xkak B Ha-
uieM ciywae 7=1, TO peuieHue ypaBuenuda (3,14) 6ymper umers

BHJL, »
y=Ch(x)4CY, (%), - (3,15}
rie C, u C,— HEKOTOphIe NOCTOsIHILE, o
[Tpunumas BO BHHMaHiue, 4T0 P==Xy, MOKHO 3amHCaTL

P=xCl,(x) 4 xC, ¥, (x). ©(3,16)
Orcroaa HETPYAHO MOAYYHTDH
dP _ dP dx __dx d

G T di dv T dv ax [xCiy (x)—f—xCQYI(x)],. (3,17}
Panee OblJIO NPHHATO U; == x? U, COrmacHoO tdopmyae (3,10),, -
__dAm?
=g
oTKyJa
o 4m2v
=i
[Hocae puddepennuposanus sroro BbIPAXKEHUST N0 X HMEeM:-
dx _ 2m? ) .
v~ gM x°*

[ToacraBum HalileHHOE BLIpaXKeHue B ypaBHenue (3,17), noayuum

dpP 2m? 1 dP 2m2 1 (d ; .
- ;z;r—g%;{a [XC.L, (x) + xC,Y, (x)J} . (3,18%

M3 kypca BHCuIel MaTeMaTHKH H3BECTHO, uYTO

1 d . f g
xdx (2L () =1, (x), _ {3,193
1 d ' e
T Y1 (X)) = Yo (x). . (3,200
4% . ' . Dk



Mocie nofcTaHoBkH Bupaxenuit (3,19) u (3,20) B ypabuenne
(3,18) HETPYMHO HOJY4UTH

dP __ 2m% ] :
G =il [Cifp ()4 Co Yy (X)]. ' (3,21)

B toukax Ha ocu o3epa, rie obpasylorcs nyunoctn, P=0.
[Tyunoctd 0AHOY310BOH cefimn HAGJIIOAAIOTCA HA KOHLAX OCH BO-
noema, 1. e. npt v=0 u v=V. Ecu v=0, 0o u v,=0n
x=0. Iasecto, uto AV, (x)= —1 npn x=—0, BbIpaKeHHe xe
xly(x) pasro O npu x=0. Tax xak P=0npu x=0, 10 £C,/, (x) +
+ xC, Y (x)=0 npu Tom xe 3nauenuu x. Ho Tax Kax npu sTOM
xC,1,(x)=0, 1o, caenosareavho, xC,Y,(x)=0, a C,=0. B Ta-
koM cayuae ¢opuyiast (3,16) u (3,21) npumyr BuA:

P:.XCIII(X):O y ‘ (3,22)

P 2m? i 9 on
o= Cly(x)=0. - (3,23)

Kak vxasmeaioch Buume, P=0. u mpu v=V. Tak xax

4m2v 2my 'V .
r=22 10 ,\‘:m—‘/:_wnpu v="V. 3aMenus B I0JYyYeHHOH
aM Y eM
Sat
popmyae M==-7 . moayuum, uTo npu v= %4 ‘
2mV .
' = ' (3,24)
' vV &9

TaguM 00pasom, \ npi v= V ecth BeauunHa, otanunas ot 0,
8 10 we spems H C, 7 0. Orcoa creayer, UTo UIsl TOTO, UTOGH
P(V)=0, neo6xoaumo n gocratouto, uto6st /;(x)=0. Ilo Tabuu-
yam ‘3mavennit Qyuxumii Beccens [53] maxommm, uro [ (x)=0

2mV
npu x =23,832, e OBATENbHO, 7 = 3,832. Pewas sT0 ypanue-
: Iy
) 3,832 yrgcu
HIIe OTHOCHTEABHO /I, HaljeM m=— ——35——, OTKYAa, TaK KaK
- 4
]1 - .’; )
- - Vv '
7,=23,279 ——= cex. (3,25)
Y £%Mm .

V
Vou

dra ¢opmysna MO3BOJAET ONPEIJIUTh MEPHOA O HOY3/M0BOH
cefilu, eCad HOPMaJbhasl Kp¥Bas NpPEACTaBIAeT COGOH HAKJIOHHYIO
K ocn abcumcc NpsiMyio. ’ :

[lisi HAaXOXJeHHs TNepuoja ABYXY3/MOBOH CEHINH HYXHO MO
rabanuaM  Gyuxnnit Becceass ompeienuTb CIEAYIOIHMA  KOPEHD
ypasuenua /; (x) =0, x=7,0156. »

Ecnu npunate g =9,81 #/cex?®, ro T,=1,047 cek.
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CnenaB aHAaJOTHUHBIL PAcueT, MONYyYHM

T, =0,572 —Y— cex. (3,26)
Vo

[Tonpo6yemM CpPaBHUTL PE3YyJbTATHl PACTIETOB MO MOJYYEHHBIM
dopmynam u no gopmyne Mepuana. [las 3TOro paccumoTpHM BO-
JoeM, H306paweHHbil Ha puc. 10 W npeacTapasiomuii  co6ofi
npusMy, oAHa rpaHb kortopofi (ABCD) asasercsi BOAHOI WOBEPX-
HOCTBLIO BOJOeMa H HMeeT QopMy : .
npamoyroabiuka. CJenoBaresbHO,

mupHHa BogoeMa nocrosHHa (b). Ao ,[1 , L
[lycrs pauna Bomoema L; rorja \\\\\nf\ N
niowans ero BoAHol nosepxhHocTH D \LL\\;E b P
V=Lb. Herpyano yGeaurbcsa B : \';\\\{ }
TOM, UTO HOPMAaJIbHASI KPHBask 3TOTO ‘ x\
BOLOEMa eCThb NpsIMAsl JIHHs, Ha- : ~dr
KJIOoHHAs K ocum abcmucc. B camom -, 3
Aeje, maowaipb J1060ro, HanpH- 2z o <z

MEp i-TO0 TIOMepevyHoro, CeueHud e % %%, \
BojoeMa A;=/;b, rne h;—ray- P %

Ouna sroro ceyenus. Opaunara Hop-
MaJbpHOW KpuBOI 9= A;06=M~;b*. pic. 10. Tipusmarnuecxuli somoen
YMHOXKHMM H pasfequM TMPaBYIO u pacmoJioienye yINOBHNX JAHHHIL
4acTh MNOJYYEHHOro paBeHCTBA HA B 3TOM BoJocme.
X;—rJe X;—paccTosalue OT Hauasa

KOOpAHHAT (n1eBwlil Oeper) no i-ro ceuenus. [losyuum

G — }z,b2x,~ =h1bbxl _ 711'0,'[7
£ Xy Xy x;
rie v;— [JOWanb BOJAHOR [OBEPXHOCTH BOAOEMA OT HAua1a KOOP-
AUHAT A0 i-ro ceuenus. M3 momoGus tpeyronsHukos DEK n DCF
EK __CF Iy Mty h
JI R = /A = il -
CIEAYET [p==p¢,» W = =—7~. IloacraBuB BMECTO %, B BHpaxe
hy hyb
Hue A o; —-, NOAYUHM 0;==-—7— U;. 3/1eCh, TAK XE KaK U B mpe-
JBLAYIEM BHpaMcenms, A, — Makcuma/abHas TJayOuHa BOJOEMA
y mpaBoro Gepera. YMHOXHM YHCJAMTeJNb [ 3HAMEHATE.Ib MOJY-
o . hyb? oy,
yenHoH apo6u Ha b, moayvHUM o,—:—}%— fvl-:%}fu,-, T. €. ypaBHE-
. ) .
HHUE TPAMOI JIUHHH C YTJIOBHM KO3(pPULHEHTOM M:—“v' .
Takum o6paszom, HOpMaJbHAas KpUBAs pacCMaTPUBAEMOrO BO-
JoeMa JIefiCTBUTeNbHO €CThb NpAMas JIHHMS, HAKJIOHHAfA K OCH
abcuucc.
[Mpumenum dopmyast (3,25) u (3,26) Aast BLIYHC/ICHHA NEPHOAOB
ONHO- H ABYXY3JOBOH ceilll Hauwiero Bogoema. 3aMEHHM B 3THX
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spopmynax V=Lb u o, =b%*h,. 3aMetum npu 3TOM, 4TO C pefHsa

1
r1y0HHna paccMaTpHBaeMoro BojOeMa /l:?/lM, uin 1, ==2h.

bL . L 2L
11=3279 —==3,279—===23,279 —=_—
t ]/-gb"hM ) l/ghM 2y g2
2L
h139 Ve 189 Tvan, ‘

e 7, (my — TIE€PHOJ OJHOY3JIOBOU CeflliM, BBIYHC/ICHHBIH MO dap-
MyJse MepuaHna. . :

Tloctynasi aHaqOrHyHLIM O6PA3oM, MOJTYUHM MEPHOA ABYXY3JIO-
BOH -cefimn 7;=1,266 7, ,,. M3 upuBeseHHblX AaHHBIX BHIHO,
4TO -TIEPHOABI Cefill, BHIYHC/IECHHBIE MO 3TOH POPMYyJe, 3HAUHTEBHO
"OTAMYEIOTCA  OT MePHOAOB, BHIYHCJEHHBIX MO Mertoay Kpucrana,
upuyeM pas/JHyHe A5 LBYXY3J0BOil cefiinm GoJbuie, ueMm JAf
0JHOY3J/JIOBOH.

HafineM nonoxenne ysjnoBbIX JHUHKH HA TOBEPXHOCTH paccMarpH-
BaeMoro Gaccedlna, mosb3yace MeTofoM Kpucrama. B y3noBbix

oP
rouykax 5-=0; B Takom cnyuae w3 ypasuenus (3,23) caenyer,

ato /,(x)=0. HaxoauMm no taGaumam QyHkuuit Becceas 3naue-
une X, npu kotopom /,(x)=0. Tto ycaoBue cobaogaeTCH npH
2

4 4m?2 o
X=2,405. Tak kak x'*:é'iﬁ—, TO %:2,405“, OTKy#a v=—
2,405%gM .
:—4;1—5——. IloacraBuM B Hafii€HHOe BLIPAKEHHE BMECTO M1 ==
3832y gay

s ,
M o
= ——3—— 1 BMecTo M = > TOC/Ie NPOCTeHUINX 1peobpa3oBaHuil

TIOMYYHM ]
v=0,39%"V. (3,27

Taxum o6pasom, ysnoBasi JHHHSL OJHOY3/MOBOH Cefmu B Gac-
‘C@HHe, HOPMa/bHAf KPHBAsh KOTOPOTO NMPeACTABASET COGOH HAKJIOH-~
HYI0 K OCH abCUHCC MPAMYIO JIUHHIO, OTCEKAaeT OT KOHIA MEeJKO-
‘BOAHO# uacT Bojoema 0,394 miomaau Bcedl ero BOAHOH NOBEpX-
Jioctd. B cayyae aByXys.oBoil cefilim mocde aHaJOrMUHBIX pac-
4@TOB OKa3blBA€TCH, YTO OJHA M3 Y3/AO0BBIX JHHHH OTCEKAET OT

-1eBoft wactu Bogoema 0,118, npyras — 0,620 Bceit maowamum ero
BOAHOH noBepxHocTH. Ha puc. 10 mokasama cxema pacrnoJioxenui -

Y3JIOBBIX JIMHHH ONHO- M JBYXy3/JOBOH Cefill PAaCcCMATPHBAEMOTrO
o3epa.

Paccmotpum cayua#t, korga Hopmasnbnas kpuBas npegcTaBaser
000# 1Be mepecekaiomMecs NPSAMbIE JHHHH (CM. DHC. 9, 6). To-
MECTHM HAYal0 KOOPJAMHAT TakkM 006pa3oM, 4YTOOH OCh OpAMHAT
1poxoania 4epe3 pepunyy tpeyroibhuka ABC. Ilycts no-npex-
HeMy 1Jowaib BOAHOH IOBEPXHOCTH o3epa V, MakcumaJjbHas
OpAMHATA HOPMA/NBHON KpuBOH (Ha puc. 9,0 BHICOTA TPeyron-

D4

g e e

HUKa)—3,. YacTb BOAHON MOBEPXHOCTH O3epa 1O TOMepeyHoro

cedenyst, COOTBETCTBYIOIErO MaKCUMAa/ABHOM OPJAMHATE HOPMAJbHOM
KpuBO#, 00603HauuM uepe3 |/, a maomajab OCTaJIbLHOH YaCTH BOJ-
nofi mosepxHocTH — uepe3 V,. Ouesuano, V=V,+4V,. [lpu
v= — V,(touka A) =0, paBHbIM 06pa3om K npH v =V, (Touka C)

'5=0, a npu v=0 opaMHATA HOPMA/JLHO} KPHBOH JOCTAraeT MaK-

CHMyMa.
MerTox pellleHHs! 3a4a4d OCTAeTCsl TOT e, UTO ¥ B IPeasbl-
nyueMm caydae. YpaBHeHue npsamoi AB HMEeT BUJL

cl—:aM(l +'§‘])1 ) v

HH

o, =M, (v V). | (3,28)
- M doy M, =M
3nech M1=—V—1, a, CMeNOBATRIBHO, Gy — M1 7 -
Ypasnenue npsimoit BC '
/ v
Vo . U‘ZIGMKI_T'Z)’ o ;'
11JH _
' S o a
. GZIW(VZ 'J): ((),29)
rae
(102 c}l,/] o
w1 Me

[lpoBenem Bce T€ ke onepauuH, UTO H B NPeABIIyIeM Cay-
qae Jis TOro, 4TOOBl CBECTH peIIEHHE TMOCTaBJIeHHOH 3ajauH
K ypaBHenumio Tina Beccens. CnesnaeM 3TO pasjaenpHO AJsi MPAMOH
AB u npamoii BC, cOCTaBARIOMHX HOPMAJAbHYIO KPHBYIO.

Beegem HoByio nepemennyio v, =£k,(V,-v), npuueMm K03p-

: gME__ 4 0 1k _4m?
(uuueHt k£, BeiGepeM Tak, UYTOOHI =z =4 TCIOAA Ry = ar
4m2 (V1+40)

2, CIE/OBATENbHO, T)==—— 1 Beezem eme OJHY HOBYIO
—  2my V, +v .
xn=Vu,= 1 T7 3amenum B 1OJyUCHHOR
nepeMeHnyio X, =} v, e
O'M .
apobu Ml:\}—l’ noaAyYu™M E S e
w=2 ity Vi Sy v (3,30)
Vg Voug R .

Beens npunaThHe nepeMeHHble B OCHOBHOe ypaBHenune Kpucrasa
rnocjae 1npeo6pasoBaHUil, AaHAJOTHUHBIX DNPEABIAYyLIeMYy CJaydalo,

o y N __
lipuHaB P=xy, mnoJayuum ypaBHeuue ¥’ - = -+ y(l - _\;)—O.

(1}

~
O



Pemenne storo ypaBuenus, xak H3BECTHO, MOXKET GBITH npei-
CTan/J€HO B BHJe .
y=C, (x)-}- C,Y; (v),

Pi=xy=ux[C[ (x)4 C,Y, (9] - (33D
Otciona HeTpyao noayuynTe _ ‘
dpP dPy dv __ dx; d ' '
T = = e e 5 CL ) GV (). (3,32)
Bossenss o6e wactu ypasHenus (3.30) e xBaapar u nponudde-
PeHUHMPOBaB 3TO DPAaBEHCTBO, NOJIYYHM -

a

4m? V;l do
2x,dx, g Vi°
OTKYy.1a '
dxy __ 2m2v; 1
@ g

I[Tocne moxcraHoBKI HaiiZeHHOrO BeIpaxenust B ¢opmyay (3,32}
O6yuem umersn :

ap, 2m®V, 1 d :
71‘01- = Tfui’—-?ltrx‘, {lxlcll.'l (xl) + C3 y’~ ('\"1)] }

HAH
AP, 2n2V, ,
d—zi Tu‘g“l [Cid, (xy) —+ G} o ()] (3,33)

IMonodro npeannywemy, HeTpymno NPHIETH K 3aKka0ueniio,
uro C,==0, 1 TOorAa ypaBHeHus (3,31) u (3,33) NPUMYT BHZI:

Pr=x,C1Ii(x), ' (3,34)
apP 2m2V. ’ :
T =g Cha(x). (3,35)

A?anomrmm{ 00pasoM peilnM ypaBHEHIs u Aas BTOPOH mps-
moit (BC).

P,=x,C1 (xv,), o R )
aP 2m2Vy ~, ., ' -
T; __ %gz C'ly(xa). S 33D

) . APy
3HaKk MHHYC y HpPOH3BOAHOI 7o, B3AT MOTOMY, uTo OHa npex-

CTapaseT co6oii yrioBo# koadpduunent npsinoit BC, o6pasymomeii
TYNOH yroJ ¢ ocelo abcuuce. B mpusencHubx soime ypasHeHmux

R 2% !

'\‘1 :}/‘;M—;__ (1 + T‘L/I) ] : (3v38)
. 2mV, 4
Ay :—l‘/’:Mé; (1 —_— W) . (3,39)

B touke nepeceuenwus npamux AB u BC, 1. e. B Touxe B,
dP] (!P, §
JOJIXKHE MMETb MeCTO paBeHCTBA P, — P, u o = Fu opu v=0
(abcuucca Toukn B pasHa 0). B pesyanTaTe MOXKHO 3amHcath
Xy, 0Ci; (%y,0) = %5, ,Ci 1 (%9, 0),

TAe X; o U X, (— 3HaueHHs X, u X, npu v=0. Us dopmya (3,38)

1 (3,39) caenyer, uto :
_ 2mV, _ 2mVy
1,9 V‘Tﬂg ’ 2,0 & ‘

- OCHOBHIBAfICH HA TOM, 4TO !31=P2, MOXHO 3aIHCaTh

X

1, (¥4, 0) Xy 0 C7 Vo . g
1 ) —_2 h

, — =2 3,40p
11 (xg‘ O) X1 0 c, Vi G ( )

Kpoume Toro,

dp] . 2”12 V1 - dpg__ 2”12 Vg ' .
@ = g Dih(*10) =7 =="ag Cilo (%2,0).
M3 storo paBeHcTBa caepyeTt, 4TO
I/ (xl O) Vo C’ § .
JoNLY o Y .
o (2 0) Ve - (3,41)
Cpapuuas pasenctBa (3,40) u (3,41), MOXHO 3amucath
ACOIACY )
(%2, 0) Iy (%2,0) ’
OTKYJa .
. (x1, o i (x2.0) + 1 (xe, o) /; (x1, o) =0. (3,42)%

Kophu ypaBHeHHS NPHXOANTCA HAXOAHTb METOAOM MOC/IEN0BA-
TeJIbHHX npubanxennii. O603HaUUM 451 3TOTO JIEBYIO YACTh YPaBHe-
nus (3,42) uepes f(m). INonw3ysice MeToxOM Mepuana, HaigeM npu-
GJ/MKeHHOe 3HAaUYEeHHe OJHOY3/N0BOr0 MEepPHOAa cefimu Tymy @ 3a-

2n
IMoxcraBum

TEM  BRIYUCANM  4aCTOTY KOJeGaHHH m;—=-—
‘ M)

m=m; B Qynkuuo f(m). Tlycts f(m;)=-a. S0 3uauur, uto
m, He SBNAETCH KopHeM ypaBHewus (3,42). Hcnwraem apyroe
3Hauenue m=m,. Ilycro f(m,)=-—b. CiepoBatenbHO, KOPEHS.
HCCNEAYEeMOro ypaBHEHHs JIEWHT MEXKIY M, H M, Bosbmem npsiMo-
YTOJIbHYIO CHCTEMY KOOPAHHAT, B KOTOpOfi mo ocu abcuuce 6ymem
OTKJAALIBATL 3HAaYeHHs M, a NO OCH OPAHHAT 3HayeHusa j (m).
Hanecem B 310#i crncreme koopamnat Touky A ¢ KOOpIMHATAMH
X=m, u y=-+a u To4Ky B ¢ KOOpAHHATAMHM X=1l, 0 y=—Db
(puc. 11) u nposeneMm mPAMYI, COEAMHAIOMYIO TOukH A u B u

6 MuTepecno OTMeTHTL, UTO TpH BBIBOXE 3TOTO ypaeuewus Kpucraaom Gwina
nonmymeHna ownbra (cM. M. B. Pemesosa [43]).
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nepecexawumyo ocs abcyucc B Touke C. Beanunny OC=im,
MOXCHO TIPUHSITb B NMEPBOM NPHOJIHXKEHHH 32 KODEHb HAlLIero ypas-
denus. [lycrs f(mg)=-c, npuuem ¢ < a. Hanecem B Hauei cu-
cTeme KOOpAMHAT TO4Ky K C KOOpAHHATAMB X=—1/llg U Yy=-+C H
yepes Tpu ToukH A, B u K mnposeaem naasHylo Kpusylo AKB.
Ab6cuucca TOYKH MepecedyeHdss 3TOH

fimd g . KPUBOH ¢ ocblo abcuucce (my,) u 6y-
€T BTOPBHIM HPHOJMHXEHHEM KODHA
ypaBHenus (3,42). Ecau xe Bennuuna

f(m); 3HauuTENBHO OTIHUAETCH OT

HYJs, TO HYXHO B CHCTeMe& KOOpAH-

3 HAT HAHECTW HOBYIO TOUKY C KOOpJH-

¢ M watamu x=m, 0 y=f(m,) u uepes
yeThipe TOYKH NPOBECTH HOBYIO NJAaB-

. HYI0 KpuBylo. Abcuucca TOYKH mepe-

\ | ceyeHHs: 3TOH KpHBOfl € ochlo a6c-

\‘5 uMCcC M OyAeT CAeLYIOLMM MpUOIH-

XEeHHBIM 3HaUEHHEM KOPHS Y PaBHEHHA
(3,42). OOHUHO OBbIBA€T JQOCTATOUHO
Puc. 11. Tpaguuecrkoe nHaxo- Tpex npudamxennii. OnucaHHbIA 1P H-
WleHHe KOpHell ypaBHeHisd. ey H3BeCTEH B MaTeMaTHKe HOJ Ha-
S 3sanuem regula falsa. ‘
Jlasg onpepeseHHsl TIOJOXKEHUS Y3J0BOH JHHHH HCIOJb3yeM

2
YCAOBUSA 1‘%= H ‘fi—;zo. Tak kak %:-QZG/:’ Cify (x)=0,
10 u Jj(x,)=0. AnasoruyuuM 06pa3oM noay4uM, 4to fo(x;)=0.
‘OTclofa c/aeiyer, 4TO KODHH OGOMX yPaBHEHHH PaBHH, T. €. YTO
X,==X,; Ha ys3Ja0BOf J.uHuH. K3 paBeHCTBa X;=—X, C/JeAYET, UTO

2mV, ]/—_ v 2mV, ‘/ v
——— 1 + T e e—— —_—= .
Veuw ' 1 Ve v
m
Coxpatus 06€ YacTH MOJYYEHHOrO PABEHCTBA Ha —ﬁ—;— , TTOJIY UHM
: M
el — .
v ]/ _ v
1/1]/17—‘,!_V2 1 —

BosBexsi 06e wacTH 3TOro paBeHCTBA B KBaapaT H PAaCKPbLIB CKOOKH,
MOXEeM 3amHCaTh o :

VitoV,=V: oV,
Pewaa 3ro ypasHenue oTHOCHTe/AbHO U, HafineM
2 r2

vi—vi
Y= rv o
i v= V,— V. OueBHAHO, UTO €CJM HOpPMaAbHAas KPHBAs Ipej-
CTaBasgeT cob0#i CTOPOHB paBHOOEADEHHOrO TpeyroJbHHKa, T. e.
ecn V=1V, 10 v=0, a, caexoBare/qbHO, y3/]0Bas JUHHUS pac-
NOJIOXEHAa IO Cepe/liHe 03€pa M JAEJUT MJIOWAJb €ro NOBepPXHOCTH
Ha JIBE paBHblE YACTH. : :
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st HAXOMIEHUS MOJOMEHHS Y3MOBOM JIHHHH HA BOLHOH MO-
BEPXHOCTH 03€pa HYKHO NOCTPOUTH KPHBYIO CBA3H MEXAY /; H v;,
rae /; —pacctosHHe OT KOHILA 03epa [0 i-ro ceueHud, a U; —
I7I0MaAb BOJHOA IMOBEPXHOCTH O 3TOFO CEUEHHS, 4 3aTeM MO
STOH KPUBOH H HalAGHHOMY 3HAYEHHIO T ONMpeNeJHTh paccrosiHue
OT KOHUA 03epa A0 Y3JOBOH JHHHH. T
PaccmotpuM nanee cayuwaft, xorma HopmasabHas KpHBas npej-
CTaBJAseT COGOH JIOMAHYIO JHHHIO, COCTOSILYIO H3 OTPE3KOB JBYX
HAK/IOHHHX NPAMBIX (HA KPasX HOPMAJBLHOM KPHBOH) H W3 OTpe3ka
npsAMOf, mapaanensHON ocu abcuuce. Taxum 00pa3oM, HOPMaJb-
Has Kpusas M OChb a0CUMCC 06pPasyioT Tpameuuio (cM. puc. 9, 8).
Ilycte mo-mpexuemy nuiomans BOAHOM NOBEPXHOCTH BCero
o3epa V. Omycrum u3 BepuinM Tpameiu HepNeHauKYJIsAPH Ha OCh
abcuuce M o6o3naunM OTpe3ok AB uepes V, otpe3ok BC — ye-
pes V, u orpesox CD — uepes V. MakcumaabHyI0 OpAUHATY
HOpMaJ/bHOH KPHBOH (BRICOTA Tpamemuu) OGO3HAUHM uepes Gy
Ilomectum Hawano xoopausarT B Touke B, 3a ocb ODJHHAT IpH-
MeM JauHMIc BE, 3a och abcouce —aunup BD. Tak XKe, KaKk H pa-

. daP, o
Hee, HalifeM 3Hauenuns1 P, u TUI A HAKJOHHOH mnpamolt -AE.

AHaJIOrMYHO NpPEAHYIIEMY PEHICHHST OCHOBHOTO ypaBuenuss Kpn-
Cfala B pe3yJahTate NMPeobPA30BAHHE NDPUBOAATCS K CaAELyIOMEMY

BUJY:
P=x,C//, (%21, _ :
dPy __ 2m2V, o o o X
.[_l"U_ 3 Tég;;— CLIO (.X.'l), L. ) ]
2mV, Ty
x —_— T ./ -,
' Vgcx\'f _!_ %

o ap;
Hafinem 3naueune P, u Tzf ST BTOPOTO YYacrka, OrpaHu-

1eHHoro npsMoil £F, napannensxoit ocd adcumucc. Y paBHenue npsa-
molt EF umeer Buj =9y, 4, C/Iel0BaTe/IbHO, OCHOBHOE ypaBHe-
Hie Kpucrasa MO:KHO 3amucaTh B Buje:
a2P,
2 2 ____
m Pz"’—ch'd—,uz'—o’
OTKyHma = |
a2pP; m 2
'3‘1;‘;:—" —_— PZ'
' Vg"m
Pewenne 310r0 ypasnenns umeer Bun:
S m (v -+ vg)
PZ: Czsin '—(—_{‘:91- 5
, E9m
OTKY A '

dv

=C, 2 cos™LW 3,43
V &iu V &5y : @, )



rape Cz H UVy—HEKOTOPHE NMOCTOAHHBIE. B npammwocm 3TOTO pe-
IIeHHud HeTPYIOHO y6EILHTbCH NOACTAHOBKOH NaNJEHHBIX Bb[pa)l(e~

a P
HUlt P, 1 d—;‘ B OCHOBHOe ypaBHeHHe [{pncraja.

Tak ke, KaK ¥ JAJas NepBOro ydacTka, HafizeMm peleHue u AJs
TPeTbero y4acTka, T. €. Iasf HakJoHHOfl auHuH FD. [lpexsapii-
TEJBHO MPOAOJKHUM JuHHIO FI[J) [0 mepecedeHHs ¢ OChIO OpAHHAT
B Touke K H 00O3HAUMM OpAMHATY 3TOH TOUKH uepe3 f7. Ypas-
Heuue JauHud KD, waum, uTO TO ke camoe, JuHUH FD), MOXKHO
3amHCcaTh TakK:

7t vV Vs +Vo =1 "BZH(I '"" Iiis_—i—T’a)'

[MpofesaB OmepanuH, aHAJOTHUHBIE TEM, YTO OBLIM TPOBEIEHII -

MR PEUIeHHS OCHOBHOTO YpaBHEHHA Kpncmfra B Clyyae HOp-
MaJibHOfI KPHBOH B BHJAe HakjaoHHOH mpamofi OA, Haiizewm npe)w[e

BCero
2m(Va+ V) ]/ _
- VHg V2+ VetV

‘Jm(bz + Vs) - v y
it V1i- e B4

H

3

OnpeneanM nanee Py=x;C;/, (). ﬂpeoGpaaoaéB PaBEHCTBO
(3, 44), nosnyuum

de_ m2(V2 - ‘/i)_ ‘ =
do = Hgw (3,49)
K BD
13 nogo6usn tpeyroaviuxkos KBD n FCD caeayer € = CDH’
.+ 1 .
HJH ;:M, OTKY A2 H:,_—,,I‘% Lo,. lNoxcraBum B Qop-
M

Myay (3,45) Bmecro f7 nafinenHoe BhIpaKeHle, mocae POCTeH X
npeo6pasoBanuil 6yjeM HMeTb

d\; _ 2m?Vg 1

duv gom s’
Tax xe xaxk H ,lIJIﬂ HaKJOHHOH npsaMOit AB, min pr{MOH FD
MOXHO 3amucaTh

dpq dpsdxs 2m?2 V' R
dv " dxg dv T gay xs d‘s ["‘ C3ll(x8)]
nan
dp3 2m Vs
do = gay Colo ().

CpeneM BCe MOJy4YeHHHE PEelIeHHs] OCHOBHOrO ypaBHeHHs Kpi-
cTasa B OAHY TabJHILy. _
-
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_ . ' . ap. 2m V. )
P]*X]C]]](.X]), (l.l) d'Ul == gc AN CIU (1\1]) (6)
S om(v 4oy . iP. ) ’-

P, =C,sin 280§ o) ; (B) ‘ “o=0 cos MU v°), (r)
Vg“M l/ &on V &sm

. dP. 2m2V. ‘
Py=x,Cyl; (xy); (0 73‘: - ‘g‘i Calo (x3). (e)
Brenen . _ 2V 2V,

neM cjlefymollie o6o3HadveHnd: o, — , Og—=——— W
V &%m l/ng
Vz
Uy T8 —me |
Veom

OdeBHAHO, 4TO B TOYKAX MepPeceueHHs OTAEJLHBLIX OTPE3KOB
HOpPMaJbHOH KPUBOA BeNHUHHBL P H AOJIXKHBL OBITH COOTBET-

dv
CTBEHHO paBHBl My COOOH, T. €. HMEIT MeCcTo paBeHCTBa
o APy dPy . '
P =5, 7o = 7o pu v=0 (touka E),
111-’) dP ) '
P,— Py 7o — 4 DM V=17, (TouKka F).
. apr,  dpP,
Ha#igem anauenust P,; P,, —o W 7 npu v=0.
2mV 2mV. )
P ===t C [ == \=oamC\/, (a,m);
V &m V & .
ny,
P, = C,sin -0,
' &
dp, 2m2Vv, 2mV, 2m*V;
d— = L Oy ey = AL ¢y (aym);
V §m V &m V &om
dP; n mo,
4o = Camp==rcos 2
V £m V £9m

Tak kak P,=P,, 10

ﬂl‘Uo

amCiy (aym)=C, sin ———= (3,46)
Vgcﬂ/l :
AP, __ dPy
(i TaK KaK - ===, TO
2m2 Y mu,
1 CJ, (alm)_C., ——- COS 0.,
V goy Vg°M -V eou
m
Pasnenus o6e 4acTH NMOJIYYEHHOrO PaBEHCTBA HA ———, MOJYUHM
Vg";n
2my mu,
St Coly (o,m) = Gy cos —t .
V &on V &u

3i



WIH
ay1C, Io(alm)_C cos — o : (3,47)
_ Vch‘ -
Pasgenus ypasnenne (3,46) ua (3,47), nosyunm
femeeme. ew
A dP,  dP,

HalineM znauenus P,, P, 2o W npu v=1V,, maa gero
npexje BCEro ompelennM xs npu v=— Vj:
2m (Ve + Vs) (1_ Ve ) " 2m (Vo + Vi) Vg

X3 = —=
' V &y Vet Vs Vgiu (Vat Ve )
OnzV
— == 0.
} V g9y M
. . ‘ dapP, d P
IMogcraBum B Py u —~o BMecto v=V, u B P; n 4o BMECTo
Xy == Ul '
P, = Cysin V2t 2.
|
Py=oaymCyl, (aym),
ap; Va
d_vz: ,— COS( /—l Up)
V gon V &y
dpa magm C Iy '
dv — 310 (agm)
d'()v }/ o
Tak xax P,= Py, 10
V,
Cystn 2200 g 1 C 1, (agm), (3,49)
Vg"M .
P dPy __ dPy
C mpyro#i cropoum, v = 4o » CNENOBATENLHO,

cos m(Votw) _ _ magm Gl (O‘sm)

C m
? ng‘m V &om Vg M

Vet 00 ymC T (agm). (3,50)

V &ou

Pasnenns ypasuenus (3,49) na (3,50), nomyunm

C,cos

m(Vato)  Niagm) 1
e b - BS8D
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Ypasnenns (3,48) n (3,51) MouxHO nepemucaTh HHaue:

I, (agm) _ - muy
arctg T, agm) = l/g°m , (3,52}
—arctg fi(agm) _ mVy + muy t (3,53)

Ty (agm) — Vgc‘/u Vgom
BuneM MOYJIEHHO M3 ypaBHEHHH (3,52) ypaBuenue (3,53), no-
JAYUHM

I, (agm) T omV, ’ . (a
arct arctg 72 — =2 = _am, 3,54
ctg 5 @n)+ gQ@m) Ve 2 (3,54)
[TpeoGpasyem noayyenHoe ypaBHeHue TAK, YTOOH H36aBHTHCS

or arctg. O603HaYUM NPEaBAPHTENBHO

N (em) - ot D (ogmy
arCtg W—A H H]Ctgw—B.

B takom cayuae ypasnenue (3,54) MOxHO nepenncaTh TaK: —0yMM ==

=A-} B, orkyna :
__s]nAcosB—l—sinBcosA _ tgAltgB

—tgum=tg(A+B) = cosAcosB—sinA-sinB~ 1 —tgA-tgB8
Ipunumas BO BHHMaHue, 4TO
1 (sym) 1y (agm)
J[g'A r(a—m) H th—IT(aam) ’

NMOJIyYE€HHOE BHIIE DABEHCTBO MOXKHO nepenucatb B BHIE

|1 (aqym) L (agm) ] [h(em) Iy (agm)
g oyt = [10 (aym) 1o (agm) ] [[0 (aym) Iy (agm) l} ’

Pemas 310 YPaBHEHIE OTHOCHTEJNBHO m, [IOJIYYHM 4aCTOTYy KO-

neGannit cefiiM, a saTeM H ee nepuon 7;=2- ., YpaBHeHue 3710

B o0meM Buze He pewaercd. Haxoxiewue ero Kopreil BO3MOXIO
JHIb METOJOM MOC/ENOBATeNbHBIX MPHOIHMEHHH, TaK, KAK 3TO
6bIO0 onucano Boie. OnpenesuM HOMOXKEHHE ySJIOBbIX JUHHE,

aP
Ha y3/10BBIX JuHHSX —~—O BCI‘IOMHHM YTO

dv
dPl — ‘)m Vl
- a, CJIe,!IOBaTEJIbHO, -
: 2m2 'V,
— Cidy (x,) =0,
V &ix

otkyna /y(x,)=0. PaHee 6b10 MOKAa3aHO, Y4TO Iy(x)==0 npu x, =
= 2,405. C apyroii CTOpOHH,

2mV; V v
o= 2
V& x i

A
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rae

‘Taxum oGpasox,

2mVy A—r .
MY 1 -2 =2,405.
V g3u V 1
Pewrasgs 370 ypaBHEHHE OTHOCHTEJBHO U, OJYYHM
: 14,185¢ : _
'v:—m—,TlM—“—‘ Vl. (315b)
7.1,

Vccsienyem aHaJOTHUHBIM 00pa3OM ydaCTOK O3epa, XxapakTtepHsye-
MBI OTPe3KOM HOpMaJbhO# kpuBoil FD (BTOpas HaKJOHHAs Ju-
uus). Oas sTOA npsaMo# _
2V,
by 2%V Col,(xy),
dv
%M

. 2m(Va+ Vy) Ny 4
s= VY

dp . B
‘U3 ycaoeus %:0 caenyer, uto [y(x3)==0. l'[oc.ne,zmee. paBeH
CTBO BO3MOXHO, €CaH X3=2,405 uiu

2m(Vat V) ]/1—_ U —9405.
V &y Vot Vs
Peiuas 3to ypaBHeHHe OTHOCHTEJIBHO U, NOJYUYHM
‘ — __ S 3,56
v=Vak Vs mmivg (3,56)

Ecan  y3noBag JaunMsg OAHOY3.10BOH CeflllIM HaXOIMTCA Ha

yuacTke, omnuchiBaemoM npsamoit AE, to v < 0. Ecau ke 0pu Bh-
yncienun 1o Qopmysae (3,55) oxaxercs, 4t0 v >0, TO 3TO 3Ha-
YT, YTO Y3J0Bask JHHHUS HAXOAMTCA BHE NMPEAEJ]OB MEPBOro y4acrka.

Jlvis Tpetvero yuacrka v > V,. Ecau ke Npu BBIYUC/JEHHUIH IO
dopmyJe (3,56) Oyner v < V,, To ysnoBas JMHHUA HAXOIHUTCA BHE
TpeJieIoB TPEThEro y4acTKka H €€ IOJOMNeHHe HYMCHO HCKAaTh Ha
BropoM yuactke (aunHua EF). Jlasg 3TOro Hy#HO HCNOJb30BaTh

ypapuenune —— =0, T. €.

dv
. C m cos m (v + vg) —0
) V gom Vch
Cae ioBaTeqbHO, .
' cosmM ) __q
V &y -
OTKV ga
mw v %y g
Ve 2 o

Comu k3 __my - 3.57

——__2—{—k1c - (3,57)

VgaM 1 £m
64 '

B ato ypasmenne Bxomur v, — Besuuuna Heomnpeae/eHHas.
HTOGH HCKJIIOYUTH ee, MOCTYNHM crenyomum ob6pasom. M3 ¢op-
vya (3,46) u (3,47) usBecTHO, uTO

sin i)lvo — Clalmll (alm)
V &ou . =
)51 .
cos mu, — Clalmlo(alm)
Vewn - C
Paspgenum mnounenno stu ypaBHEHHS IpYyr HA [pyra, MOJy4YHMm
mu Iy (aym) :
t 0 — 1 1
Ve, lolam) (3,58)
[Ipn nomomu nocnenrei Gpopmysasl Hafgem yroJa _Vmi' a mno
&9y

SHAKAM UMCIHTEJSA W 3HAMEHaTens [poGM B mpaBoii yactu ¢op-

Myas (3,58) ompenesuM, B Kako# YeTBEPTH HAXOAUTCH STOT yrou.
) mu, _ :
Tax xak yrox T/—O U3BECTEH, TO paBeHCTBO (3.58) MOXIO
&% u ’
mu, .
——=—"= arctg

]/g S

nepenncaTe Tax

1y (eym)
Iy (qym) ’

a, cJjaenoBaTesbHO,
mvo_
V & um

I (aym)
Io (aym)

= % —+ km — arctg

OTKy1a

o V &y K — Y 10N
V= m/ 2—{—/31: axdglo(alm) .

B nosyuennoit dopmyse BenHumHy £ HapiexuT moA06paTh
TaK, YTOGH BBHUHCAEHHOE MO 3TOfi (QOpPMyJ/€ 3HAUEHHE U HAXOMH-
JIOCh B NIpejenax BTOPOrO ywvacTka. '

Ha mpaxrukxe npu npumenenuu meroga Kpucrana mism pacuera
TNepHONOB CeHIl W MOJOXKEHHH HX Y3JOBHX JHHHH uauie BCETrO
NPUXOMHUTCS HMETL Jen0 ¢ 6oJiee CA0XHBIMH HOPMAAbHBIMH KpH-
BbIMH, 4Y€M ONHCaHHBHE Bhile. B psne ciyyaeB HOpMAJbHAA KDi-
Basg CXEMaTU3HPYETCA B PALE JOMAHOH JHHHH, cocTOsimiell W3
HECKONBKUX MPSIMBIX OTPE3KOB. [IpUMEpPOM MOXET CayXHThb Takas
xpuBad 03. Miunrau, nocrpoennas ®. [edpantom [62] (cM. puc. 4),
COCTOsIIUASL U3 YeTwIpeX OTPEe3KOB NpsAMbIX. Pemenne sagauu B 3TOM
C1y4ae MNPOHSBOAMTCA TaK IKE, KAK M B NPENBLIYIMX CJydasnx.

apP o
Cocrasasiioress ypaBuenus aas P ou 4o A KaXA0H U3 mpaMbIX.

5 Ceitizn na ozepax CCCP : ) oS

&



B Toukax nepeceuenust OTPE3KOB TNPSAMbIX, U3 KOTOPLIX COCTOHT
D

di

HOpMa/bHAsl KPHBAsi, BEAMUMHBl P W — L1 KaXIOH u3 mepece-

KAIOIMAXCA MPAMBIX JAOJIKHBI GBITH PaBHB MexJy coboil. Peumenue
CHCTeMbl TOJYYEHHBIX YpaBHEHHII (METOLOM MNOCJAENOBATENbHBIX
npubaM:Kenuil) ¥ NO3BOJHT ONpeNeJHTh BeaHuuHy m (yTJOByICr
yacToTy KoJeGaHufi), a caeJoBaTeNbHO, U MEPHOM CEHINH.

YTOYHEHUE METOJA KPHCTAIJIA
(Mpennoxenue b. b. [Jdesucona)

B. B. JleBuconom |9] Obl1 mpensoxeH TaxkOi# MeTOH 3aMeHb
daxTayeckoii HOPMaJAbHOR KPHBOH (o= (v)) npHOAHIKEHHON HOP-
manpHOH KpuBoit (o=@ (v)), KoTOpad yAOBAETBOPSAA Obl CACAYIO-
meMy YCAOBHIO: IVIOIIAAM, OTPAaHHYEHHBIE KDHUBBIMH BHAZ Y =

v (V—0o) v(V—o) s
=< y§ y=——-——— MU OCblO abCHHCC OTIHYAIHCH Oni

f(v) D (v)
Jpyr OT JApyra BO3MOXHO MeHbiue. Knaue rosops, HEOGXOAUMO,
4TOG LI : :

( v(v—v)__f}(v—v)] e
[~ |av <

A MOGBIX 3HAYeHH# U, ¥ U BHyTpPU HHTepBasia oT 0 no V (O So <

<0< V), rtae V—nuomane Bcelt BOAHON MOBEPXHOCTH 03epa.
310 ycaoBue, corsiacHo JIeBHUCOHY, sIB/IsTCS JOCTaTOYHELIM,
yro6bl: 1) omubKa B ONpELEJEHHH 4acTOThl KOaeOaHW# B pe3yJib-

“tate 3aMenH 6 — f(v) uepe3 6==P(v) Onlna BENUUYHHON NMOPAAKA &,

2) omwubka B ONpeJeNeHHd TeOMETPHYECKHX XapPaKTePUCTHK CKO-
pocTefi KaxJ10ro BO3MYylleHHA Oblia Obl Takie BEJVNYMHOH 110-

psiiKa =.

[ToctaBaennas 3ajzaya pemaerca b. Bj J1eBHCOHOM CNeNyIOLHM
v(V—v , .

o6pasoMm. Crpourcs Kpusas y’:_(W, rae y' — oOpAnHATA KDHU-

BOH, BHIPAXEHHOH TNpPHBELEHHHIM ypaBHEHHEM, COOTBETCTBYIOMIAH

pa3/HyHbIM 3HaueHHaM O (B mpepesax ot 0 1o V).
Jlasee CTPOUTCS HHTerpasbHas KpUBas NYTEM MOCAEN0BaTeJb-
HOro TNpPHOAMKEHHOTO HHTErpUPOBaHUS YKa3aHHOTO  yDAaBHEHHS,
v .

V—uv
T. €. BBIUHCJSIOTCS TOC/€J0BATEIBHO HHTErPaJbl ‘S‘iim)_) dv upn
PasAMUHLIX 3HAYEHMsX U. [l MOCTPOCHHOH TAKHM 00pa3oM KpH-
BOil MOAGMpAeTCH ypaBHEHHE B aHAJIMTHUECKOH (opme, BBIPaKaIo-

uiefi 3aBUCHUMOCTL Y OT V. _
M. B. PewmesoBa [43] npumenuna sto npexnoxenue JleBUCOHa

K pacueTy Mepvof0oB cefiul ApalbCKOTO MOpPsl M €ro uacTed. [Tpn
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3TOM OHA 3aMCHHJA HHTErPaaLHYI0 KPUBylo napalosioff  Buaa

y=av*+bv+tc, rie Yy — OpAHHATA 3TOH 3aMEHEHHOH KPHBOI.
ITpoguppepenunpoBaB 06e yacTH ypaBHEHHS MHTErpanbHOH KpH-

Bofi, Peme3sosa nonyuunna y' =2av + b.

Ho Tak Kak y= 'U—(é/(;—)v? =2av + b, 10, cuenosatennho, ® (v)=
=£’_(_Y,___?_2 a TakK Kak @(@):cj TO ;:%1. B 3T0ﬁ Cpop'

2av + b° _
MyJe, npeacraBasiioliell co60d ypaBHeHHE Trunep6oJbl, ¢ 0603HA-
aeT OpAMHATY HOPMAJBLHOH KPUBOH, 3aMeHs 1011l (PAKTHUECKY IO HOP-
MaJnbHYIO KPUBYIO. AHAJIH3 3TOH KPHUBOi NPUBOAMT K BHIBOAY O BO3-
MOXHOCTH UCNO/Ib30BaHHA 3TO[O YPaBHEHHUsI B 00IlueM BHJE /s pe-
LIEHUs OCHOBHOrO ypaBHeHIss Kpucraja TOJbKO B TOM CJAyuae, ecji
runepbosa pacnajaercss Ha JBe NpsiMEE. YpaBHeHHEe OJHOfl H3 Ta-
KHX mpsAMbIX JI€BHCOH M npejasaraeTr HCIOJNb30BAaTh KAK ypaBHEHHE
HOpMaJIbHOH KPHUBOH, 3aMEHAIOIeH (PaKTHUECKYIO HOPMAJbLHYIO KpH-
BYIO.

Cunenyer 3aMeTHTb, 4TO Kak Obl 1M noabupanucs Koddduiu-
€HTH ypaBHEHMsi 3TOH mNPAMOI, cama 3ra 3amMeHa HOCUT BechbMa
npubJauxeHHblll XapakTep. B camom jpesne, M. B. Pemesosa, cae-
nya JleBHCOHY, MpuilaJa [Js 3anajHOM uacTH ApajbCKOrO MOps
34 MPUOJMIKEHHYI0O MHTErPaNbHYI0 KPHBYIO, ONUCHIBACMYIO ypaBHe-

nuem y =507% + 2-10%. B COOTBETCTBUM C 3THM ypaBHeHHE Au(-

(depenunanbHOfl KpUBOR mosayuusaock B Buie y' = 100v. Hdas toro
4TOOBl MepefiTH K HOPMAaJBbHBIM KPUBBIM, HY)XHO BCIIOMHHTb, UTO

— - . - Ve—c

o(v) u V' cBsi3aHbl MexcAy COGOH PaBEHCTBOM y’=v(T)"). Orciona
g (v

v(V—uv)

HaXOAUM o (v)== *. TMoacraB/isisi B MONy4eHHOE PAaBEHCTBO
BMecTo Yy’ = 1000, noayuum

- V—uo

o (v)=="To¢ -

910 ypaBHeHHE HAKJOHHOH NPAMOH, OTcexaroued Ha OCH OpiHAT
OTPe30K o==155 H Ha OCH abcuucc orpesok v =V,

[Tonyuennas taxum o6pasoM HODMaJbHAsl KPHUBAs, KOHEUHO,
OyJHeT 3HAUUTENBHO OTIMYATBLCSL OT (PAKTIHUECKON HOPMANbHON Kpu-
BOH. ’

MoxHO ropaspo mnpome 3aMeHHTb (GAKTHYECKYI0 HOPMaJb-
HYI0O KDHUBYIO HAKJIOHHOK NpPAMOii, NIpHYeM Ppe3yabTaThl pacueTa
nepuoja OJHOY3/MOBOil CeHIH 3anaAHOl uyacTH ApaabCKOro MOps
MOJIY4al0TCst  MaJIO OTJIHYAIOIMMHCS OT pacueToB 0o Mmeroay Je-
BucoHa. [lycTb npubaueHHas HOpMa/bHasi KpuUBasi MPEACTABJsET
CO00H Hax/JOHHYIO NPSIMYIO, YpaBHEHHEe KOTOPOH uMeeT BUJ o = M,
[Tonoepem BeanunHy M, HCXOHSI M3 MPEANOJNONKEHHA, YTO MJO-
Majnd, OrpaHHYEeHHble OChIO abCIuCC, (aKTHUCCKOH W [mpuG/H-
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JKEHHOA HODMAJbHOH KPUBOH, paBHEI MEXAY c060ii. O603HAUUM
IOk, OrPAHNUYEHHYI0 (PaKTHYECKOH HOPMAJbHOH KDHBOI, ye-
pes F. Tlromans TpeyroapHuka (cwm. puc. 9,a), T. e. naoulafb,
OrpaHHUYeHHass NPUOIUMCHHOA KPHBOM, TaKke JoJDKHA OLITH DaB-
Ha F. BbicoTa 3TOro TpeyroJibHHKa YHCJAEHHO paBHAa OpPJHIATE
TOYKM A HA NPUG/HKEHHOH HODMAJBHOH KPUBOH mpH v ==V, 1.e.
AB=MYV. [lnomaxs TpeyrospHuKa o ycaosuio paBHa P u, ¢ 1py-

1 1
rOH CTOPOHH, 3Ta NJAOUIAABL PaBHA gABfa = ngM = F. Otciona

2

. F
M=W’ a, CMefOoBaTeJNLHO, ypaBHEHUE HAKAOHHON mnpsmoMH, mpu-

HATOM 3a MPHOMMMKEHHYIO HODMAJbHYIO KPHBYIO, G6YAET UMETh BH/
2F

g = W U.

Cayuafi, korma HOpMaJbHAsh KpPHBAsA TPEACTaBAsSET COGOH ma-
KJIOHHYIO NpsiMyio, Obl1 pasobpan panee (cm. cTp. 50) U, Kak GbLIO
TIOKA3aHO, CBOAMTCA K HAXOMXIEHHIO KOPHA ypasHeHHsa [)(x) =0,

. 2my/ v
Tle X ONpene/sieTcss paBeHCTBOM x=7E711:' [ToxcTaBum B 3ty
2F my 3 ViR
topmyy BMecTo M= =5, nonyunm x=7;_—. Kak yxe or-
g
Meuasoch panee, Gynkuus /i (x) o6pamaerca B Hyb npu x=3,832,
2V
OTKYyJa CJAefyeT, 4TO %:3,832. Pemasa 310 ypaBunenue
g
o 3832y Fg '
OTHOCHTEJNBHO m, Hafigem m:—/—,{—/‘f Beanuuna ke mepuona
o " 2%
cefiiu omnpepeantcss no gopmyne 7= -,

m
I[lo pacueram M. B. PemesoBofi nepuon omHoysn0Bo# cefiwn,
BHIYMC/IEHHBIH 110 MeTopy JleBucoHa, okasajcsi 7; =37 384 cex,
a 1o cnocoby, TOMAbKO 4TO H3JM0XKEeHHOMY, 1) = 38 694 cex. PasHuua
MeHble 3,5%.

NPUMEHEHHE METOJA PHTUA K PELIEHHIO
YPABHEHHS KPHCTAJIA

BmecTo mpr6maueHHOrO HHTerpHpOBaHMS OCHOBHOTO ypaBHe-
dazp
rus Kpucraaa mzp—}—gc-Tm:O MOXXHO IIOCTaBUThH 3ajJauy O NpHu-

O/KEHHOM HAXOMIEHHH (QYHKIHH, AAIOWEH MUHAMYM HHTerpaJna
v

jP"dfo, NPH COG/IONEHHN YCAOBHH:

Q

g:(i;}) =const=2~K,

Gy <
T

1)

0
2) P(0)=0 u P(V)=0.

68 o . . /

3ajaua 3Ta 1O NpaBMJAM BAPHALMOHHOTO MCYHCAEHHS NPHBO-
AHUTCSl K DeMEeHHI0 ypaBHeHus P” -4

=0, T.e. k I !
75 (0) peunIeHuIo

OCHOBHOTrO ypaBHeHHs KpucTazna npu Tex e rpaHHYHBIX YCJa0-
Buax P(0)=0 u P(V)=0.

J{0Ka3aTeJIbCTBO BLICKA3AHHOTO IMOJIOKEHHS 3aKJII0YACTCS B Clie-
Aylomen. OueBuaHoO, uTO BMECTO OTLICKAHHA MHHHMYMa HHTErpana

2 Py -
YP’ dv npu ycroBuH, 4TO YEG_(F)' = const = K, MH BIpaBe OTHIC-
0 b : '
KHBATL MHHUMYM HHTEr paJa

Voo

Clpr AP
s (P"— oy )40 (3,59)

1]

npu coOJMIofeHHH Tex ke ycaoBud. O603HauuMm uepes P, dyHK-
LiIo, KOTOpast Na€T MHHHMYM 5TOro uHTerpasa. Ecim pacemarpu-
BaTh /7 KaK NEPEMEHHYI0 (QYHKINIO, CTPEMSIILYIOCS K P.., TO MOXKHO
samucath P=P,--an, rie o — BeJMYHHA GeCKOHEUHO Masnaf,
a n— HexoTopas QyHkuua or v. Tax xaxk P=0 npu v=0n
=V, T0o MOXHO mosarats, uto H P, NpH Tex e 3HAYUCHUAX ¥
Takxe pasuo 0, a caepaparenso, 1 M (0)=0 u 1 (V) = 0. [Toxcra-
BUB B HHTerpas (3,59) BMecto P Bhlpaxenue Py ~-am; noayuum

VvV

Y {(P* e — %n)‘} dv. (3,60)
0

O4eBHIHO, YTO, KAKOBO GBI HH GBLIO 3HAUCHIE dynknuu 7 (v),
yAoBJAETBODsiioWed yeaoBusam 1 (0) =0 u (V) =0, unterpanx (3,60)

" JLOCTHTHET MHHHMYMa npu o=0. [Ipegean storo HHTErPUPOBAHHsL

NOCTOSIHHBI;  C/I€A0BATENbHO, IOCJAE HHTErPUPOBAHUS MOAYUATCS
byHKuns, 3aBHCAWAS TOJNLKO OT «. TakuMm o6pasoM, Aas TOTO
4TOGL HAHTH MHHMMYM HHTerpasa (3,60), HyxHO npoaupdepeHnu-
poBaTh €ro IO & H, NPHPABHSB ® HYJXIO, HANTH BHIPAKEHHE IS
9TOH NPOM3BOJAHOMN, MPHYEM 3TO BHIDAXKEHHE MO IPaBHIAM nndde-
PEHLIIANBHOTO HCYHCIEHUS QOKHO OBITb paBHO 0.

Pa3pepnyB BhIpaxkeHHe, HAXOAALIMECH MO 3HAKOM MHTET paJa,
NOJIYYHM

14 ’ N 4
1P+ an(o))2— Lot 502 Vo —=( (P 4 0Pl (v) + a2 () — -
{7 -+ an@)s— Lot N do [{Pr + 2P+ e

g

go(v)

2P’ 4 P (v) + i (7;)2]} do=®, (3,61)
Hailigem .

14
(rii_% = X{QP“’I (V) 4- 272 (V) — —
. 0

g (v)

[2P.n (v) + 207 (@)‘3]} dv.

69



ﬂon'cu‘amlm B HalljleHHOE BHIpaxKeHHe a=0, MOXeM 3amucaTh

1d
‘——— -—5{2%’ n(v) — = (v) —— 2P, n(v)} dv = 0 (ycaosue Mm—mmyMa)

Hocne coxpaumenns ofeux uyactedl Ha 2 M TMOUJIEHHOrO MHTErPHPO-

BAHHS TIOJYYHM
v

, |
j Pln(v) dv —5 = (U)p 7(v) dv=0. (3,62)

0 0

|4
Hafinem cHauyana IPm('v) dv, npousBeis HHTErPHPOBAHHC MO
0

HACTHANM, B pe3yJbTaTe uero 6y118M HMEThb

ypfz(fu)dfv—[ SICM —ﬁ(v)d(P)—

= [Py(v)]y — f Py (v)dv.

Tax wkax (0)=0 u n(v)—O TO [qu(fu)]0 =0, a, cJI€ 10BATEJLHO,
HCKOMBIHT HHTErpan 5 n(fu) dv— — gP*q(v)dv. [Toxctasus no-

0
JyqciiHoe Bblpaxcenne B (3,62), cMoxeM 3amucath
¢ v
—\ P (AP —
{. M (v) dv ,Yg" oy 1(®)do=0
Y 0
WAl

”Pn(v)—kg ) P, n(v)]a’z'“"()

Bunecst B nmomwmiHTerpasbHOM Bhipamenum 7 (v) 3a CKOOKY, moay-
YHM

jn( [Pt my Pe|ao=0. @63

&3 (U)

OueBugno, uto npu a1060M 3HaueHHU 7 (V) HEOGXOXMMHM H
NOCTATOYHEIM yCJIOBHEM CNPABELINBOCTH paBeHCTBa (3,63) siBaseTcs:

P+ =0. : (3,64)

gs (v)

Eciu BCHOMHHUTB, ut0 P=P, + an(v), a ypasuenns (3,62), (3,63)
7 (3,64) BHBeJeHH B npeanojoxeHuu, uyro a=0, T0 P=PF,,
a4, CJAeI0BaTeNbHO, ypaBHeHHe (3 64) NpUMET BUJL

=0.

Pt ity =

ECaM e B MOJYUYCHHOM YDABHEHHH M3MEHHTH TOPSIOK CYyMMHPO-
BaHMs, YMHOXHTH O0€ YacTH ypaBHeHHs Ha g (V)M 0603HAYUTHL A
yepe3 m?%, TO B OKOHYAaTEJbHOM BHJE €ro MOXHO HamHCaThb:

. azp
//1~P—}—gc(ru)%—2-:0, a 3T0 ¥ ecTb ypaBHeHHe Kpucraaa,

JI1f HaXOXJAeHUsT YACJAEYHBIX 3HaueHU# A M 7 no Metony Purna
MOCTYNHM CJAeAylouMM o6pasoM. M3BecTHO, 4TO BCAKYIO Hempe-
PHIBHYK (YHKIHIO HAa HEKOTOPOM MNpPOMEXYTKe MOXHO mpeacTa-
BUTL B BuJe noadHoMma (72— 1)-# cteneHu, npuueM uém OoJablie 72,
TeM TOuHee 3Ta onepauus. Tak Kak OTHOCHTEJIbHO (YHKUHH P u3-
BecTHO, uTo P(0)=0 u P(V)=0, To MOXHO 3anucarthb

P=(V—0)(a+ a0 + . . . + a,0"). (3,65)

3HaueHUusa KoapPUIHEHTOB (1;,a o, Ay, ..., Ay MO‘)'KHO onpeje/uTh,

2 AP2
pelias 3aJauy O HAXOXAEHHH MHHUMYMa q)y}ucmmj‘ [P’ — gs(v)] dv.
0

INpoanddepennupyem no v seipaxende (3,65) 1 noxacraBum
HailleHHoe 3HaueHue —— U P B paccMaTpUBAEMBIA MHTErpad. B pe-

3yJbTare 3TOT NOCNeAHHH MOXKHO 6yﬂ.€’l‘ paccMaTpHBaTh KakK q,)YHK-

LHIO OT @y, dy, ..., @p. YCJIOBHSMH, NPH KOTOPBHIX 3Ta (PYHKUHUSA
OyneT B MUHHMYyMe, SIBJAAIOTCS PaBEHCTBA HYJIO €e MPOH3BOJHBIX
no @, 4, ..., a4, B peayabTaTe MOJy4HTC /L yPaBHEHUH C A HE-

II3BECTHBIMH Ge3 cBOOOJHEIX uJeHOB. [ljsg TOrO uTOOLH KOPHH 3TOrO
ypaBHEHHsl He OBUIM pPaBHH HyJI0, HEOOXOJAUMO M AOCTaTOYHO,
qTOOH ONpPEJIeJHTeNb, COCTABACHHBIH H3 KO3((HIUEHTOB 3THX ypaB-
Henwit, 6u1 pased O.

Orpaﬂnqum pellleHHe MOCTaBJEHHOH 3agaud CJayvYaeM, Korja
n =4, yKasaHHbld onpefeanTenb Oyner HMeTh BHJI: :

L au, B, Y, T
2w, B2, -, S — W, ;
LA /MR AT VI LA /AR Y B
Yo v, 3w, Y, B2,




|4 .
o't (Vv — o)

B stom onpenenuntene U,= dv. Tak, Hanpumep,

&e (v)
0
TR (V—u) (V)
U]:(Y‘de’ U2:5de H 'P. .
0

B pesyubTare pasBepThIBaHHsI MOJNYUEHHOTO ONPEAETHTENS NO-
JYUHTLCS  JIOBOJBHO TIPaMO3NAKOe ypPaBHEHHE YeTBEPTOH CTeneHu
C OJIHMM HEH3BECTHHIM A, pellleHHe KOTOPOro B o6IieM BHAE OGLIYHO
HeBO3MOXKHO. [103TOMY KODHM ypaBHEHHS NPUXOIUTCS OTHICKHBATE
NyTeM NOC/JeN0BATeALHBX NPHOJKHKeHu. [lpenBapuTebHo Heo6-
XOIUMO B OmNpeJefuTele 3aMeHUTh OYKBEHHbIE BBIPAXKEHHST UYHCJO-
BLIMH BeJMuuHaMH. 3HaueHus V' B mio6Go# crenenu (B nauuoM cay-
yae or 2 10 8) HaxoAaTcss GO Mo TabauIaAM, JHGO Jaorapudmu-
pOBaHuEM. :

Hucaennsie 3uauenns U onpeseasiotess rpaduueckum nyTem.

v(V—v
%ﬁ)‘ﬂ- IMocTpoum rpaduueckyio sapucu-

|4 |4

Moctb ¥ or ©. OueBuaHo, uto U, = dew:{

0 0

JICHHO paBHAETCH NJAOMIAJLH, OrPAHHYEHHOH NOCTPOEHHOR KPHBOIi,

OCAMH KOOpaHHAT M mnpsimoii x = V. OunpezennB 3Ty niouiamis

JH00 TJIAHHMETPHPOBAHHEM, JHGO METOL0M Tpanenuil, HafizeM 3Ha-

venne (. AHANOTHUHBIM 00PAa30M MOCTYNHM Jif onpeneseHHst

YMCAEHHBIX sHauewnit U/,, U, ..., U..

Ecau 6wl ML OrpaHMuMgN HAW NOAAHOM e BEeJAMYHHOMN ay,

a BeJHYHHOH @y, TO noayuuin OHl ypaBHEeHHE TPETbEH CTENeHH;

€CJH Obl MBI OCTAHOBHJIMCh HA (y, TO NMOAYUYHJIOCH Gl KBajpaTuoe
ypaBHEHHe, UMEIOIee BHL: ‘

2U. . Us ; .
(UlUs—Ui)kh(ﬁ R N V—f)xﬂ;%:o,

O6osnauim uyepes y=—

(Vo)

Ha npakTuke npi npumenenun metoma PuTia chauana HaXOasIT
SHaueHMe A, pewlas NpUBEJEIHHOe BHINE KBAaLPATHOE yDaBHEHHE,
3atem cocTaBasieTcs ypaBHeHue, ColepxKauee A B TpPeTbeid Cre-
M€K, W MOACTAHOBKOI B 3TO VpaBHeHHe HalJeHHOTO NPHOJIHKEH -
HOrO 3HaueHusi A NHDPOBEPAIOT ero HALEeNKHOCTh. B cayyae, ecain
NP T4KOI NMOACTAHOBKE OKAMETCH, YTO HAfJeHHOe npHOIKEHHOe
BHaUu€HHe ) He yNOBJAETBOPSET YPABHEHHIO TPETHEH CTENEHH, TO
HaXOAdT NMPHOJMIKEHHBIE KODHH 3TOrO ypaBHeHds auGo 110 dop-
Myne Kapaana, qu60 MeTOAOM [OCHEN0BATENbHBIX NPUOJINKEHHI.
3areM cocrtaBafloT ypaBHeHHe 4-fi CTEMeHH H 115 Hero HPOBEPSIOT
NPHTOJAHOCTD HAfiJIeHHOrO KOpHA.

3Has A, HETPYIHG OnperennTs m o Qopmyne m =X, a sa-

4T -

TeM 1 ==,
m
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ITpMenenne Metoa Putna k BbIUHCIEHHIO NepHOaa Cefil GhLG
NMPEANONEHO MOYTH OJHOBPEMEHHO ABYMS AaBTOPAMH, HE32BHCHMO
apyr ot apyra: B fnounn K. Xupaxka [70] u B CoseTckom Coioze
B. Il. Cumounosbiv [43]. :

OcnoBubniM HegocTaTKOM Metofa PuTua sBiaseTcs ero upeaswl-
yafinast TPOMO3AKOCTb. }I3BeCTHO, KpoMe TOro, 4TO 3TOT MeETOj
naeT BooOule npeyBeNHUEHHBIE 3HAUEHHS BEJHYMHBL A, a CJ€j10Ba-
TeJbHO, M NPeYBEJUYEHHBIE 3HAUEHHA YaCTOTH Ko/ebaHul (m) n
MpeyMeHblICHHBIE BEJIHYHNIB NepuonoB cefiu. B atoM Jerko y6e--
AWTBCS, eCJH CPaBHWTb, HAanpHMep, naHHble pacueroB M. B. Pewme-
30BO# [43] mepHONOB Cefill PASAMUHBIMH METOZAMH, B TOM YHCJC
u meronom Kpucrana ¢ npumenenueM cnoco6a Putua k pemenuio
vpaBuenus Kpucrana.” Heanasi*coraacutecs ¢ muenuem M. B. Pe-
ME30BOH, UTO npumeHenue cnocoba Purua meaaer meros Kpucrana
60Jiee TOUHBIM. .

Brickasanubple COOGpaxceHHss M UpPe3BEIYAHHAS CJOCMHHOCTb BbI-
YHCIEHHI PACCMOTPEHHOrO cioco6a pacyeTon MepHOLOB Cefllm Mo-
3BOJIAeT NPHATH K BHBOALY, YTO HE CTOMT DEKOMEH/0BaTh STOT
Cnocob AJ8 MPAKTHUeCKOr0 HCMNOJIb30BANHI.

NPUBJIXXEHHBIH METON PACYETA IEPHONLOB CEHMI
JI. K. IABBIJIOBA |7]

[lpeanosioxuM, yto HOpMaJbHAs KpUBAas o3epa npeacTaBlsAeT
CO00i npsAMyI0, Napa/neNbHylo OCH a6CIHCC M OTCEKAIOULYIO Ha
OCH OpJKHAT OTPe30K 3. Torna ypaBHeHHe TaKOfl HOPMANLHOH KPH-

" BOM MOXeT OHTh 3anucaHo B BHJe o=o,.

[loncraBuM B ocHOBHOE ypaBuenHe KpucTasa BMECTo o mo-
CTOAHHYIO BEJIHYHHY 9, MOJYYHM

o 3P aP [ m \*,
PP + g o =0 wm o= — (T/E;l;) P.
Peumenue 9TOTO ABHEHHA HMeeT BHI
yp
. m(v--9 '
P = Csin 7@t , (3,66)
vV g% '
rie C 1 v, — Hekoropele NMOCTOsHHbE, OUeBlIlo,
iP ~ m m(v U -
= C s cos 2L %) (3,67)
v v g% V £%

[pr 01HOY3/I0BOM Ceflllie MyUYHOCTH PAClONAraloTCs Ha KOHIAX
o3epa H, C/1e[0BaTeNbHO, 3JeCh HJIH TOPU30HTAJbHOE CMEIEHHE
£ pano 0, HiM nomAAL nonepevHoro ceuenus A paea 0, uan obe sTH
Be/IHYMHBLL ogHoBpeMenno pasubl 0. Orciona ciaenyet, uro u P=0,

m{v U
uJn Csin——i/—,"';i)—:(). HanomuuM, uto 3TO paBeHCTBO cnpasen-
&%

JIBO I/l OOOMX KOHIOB 03epa, T. €. npu v=0 u v == V.

7EnBa AM ApaBHALHO HAa3LIBATh CNOCO6 pacueTa NEepHOIOB cCeiilll, 3aKAI0-
qamuiicss B pelleHHH OCHOBHOrO ypaBHeHHst Kpucramra NpH NoOMONE METONA
Putua, metonom™ Putua, TaKk kax OH e 3aHMMAACH PacueToOM NepHOAOB CEHL,
a paspabotax yeton pemenus AHQQEPEHUHATBHOYC YpaBHERHs,
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my_

Taxnm o6pasoM, npu 3aMeHe v =0 mosyuyum Csin =0,a
g“n

¥
3TO 3HAYHMT, 4TO H Uy=0, BCcaexcTBHe uero paBeHCTBa (3,66) u
{3,67) MoryT 6HTH npeo6pa3oBaHBl U 3aMHCaHbHl B BHJIE

P=Csin -/gao j (3,68)

apr m mo
—'=C——:COS—_—_—. 3,69
dv v & vV &s ‘ ( )

‘Ha npyrom konue osepa, rae v="V, taxxe Habiaionaercsa nyu-

mV mV
"HOCTh, @ CJeJ0BaTeJbHO, Sin =0, oTkyna — = nw, TrAe

g"o )/gﬁo

M

71— 49HCJI0 Y3JI0B.
M3 nocneaHero paBeHCTBa HAXOAUM

21
ny g,
M3 dopmyant (3,70) caeayer, 4ro nepuoa OLHOY3JIOBOH CeHlIu

‘)
= ————. OueBUAHO, YTO NEPHOAH
2V g9

cefill, BHIUMCJEHHbIE B CJyuae, KOrja HOPMaJabHasi KpUBasi Npej-
craBasgeT COO0H MpsAMYIO, MapaJjiiesbHyI0 OCH a6CIUCC, HAXOAATCA
B cnenyxcl)xm;x cootHomenuax mexnay cobofi: 1y :Ty:Tg:...:T,=
1
=l:ig:igigt...: -
Meton J1. K. JlaBbiiora [7] ocHoBau Ha TOM, UTO 32 HOPMaJbHYIO
‘KPHBYIO IPHHUMAETCH NPAMast, NapajiebHas OCH a6CIHCC, IPH YCI0-
BUH, UTO MJIOLIAAH, OTPaHHYEHHBIE 3TOfl HOPMAaJbHOH KPUBOH M (ak-
THYECKOH HOPMAJbHON KPUBOH, paBHbl Mexk Ay coBoi. Ilpu cobatone-
HHH 3TOTO YCJOBHA 6, NpeAcTaBasieT cOOOH CPELHIOI0 OPAMHATY (ak-
THYECKOI HOPMANBHOH KpUBOfi. B camom Jee, ecau naowalb, orpami-
yenHas JUHHeH mapaJjesbLHOR OCH a6CIHCC, PABHA NJAOILA/H, OTPAHHU -
yeHHOH haxTHUECKOI HOpMaabHOH KpuBo# (D), To ® = Va,, rie V —

1/1011a Ab BOXHOH NOBEPXHOCTH BCero osepa. OTCI0Aa Gy=—~, T. e.

(3,70)

T, =——=—, aByxy3Jaopoii—7T.
! 1/g°() y :

Gy €CTb CpefHsid OpAMHATA HOPMaJ/bHOH KpuBOH osepa. Pacuer me-
puojoB ceiimr no merony JI. K. laBbigosa mpomnssoautcs no ¢op-
MmyJe (3,70) u B psiie c/yuaeB [JaeT BNOJIHE YOBJETBOPHTE/bLHbIE
pesyJbrathl. [To Mcpe yBeuueHHs YHC/IAa Y3J0B TOUHOCThL pacuera
CHHIKAeTCsl, TaK KaK, COIJacHO wuccienoBaHuam Kpucrana, oTHO-
IIeHHs NEepHOJOB CeHul C pas3/MYHBIM 4YHCJAOM Y3J0B HE NOTUH-
HAIOTCSl OTHOIIEHHSIM, MPHBEJEHHBIM BbIlIE,

HaiineM nosioxende ys/joBOH JIHHHUH OJHOY3/K0BOH celuiu. B ce-
4yendn, rpe HaxoAUTCsl y3eJ, BepTHKa/bHOEe cmelleHne =0, a,
Cle10BaTeNbHO,

‘fi—P:O wm C
(4

myUy.
cos /= =0,
V &% vV &%

rne "Uy3—l'IJIOL[I'(lllb BOILHOﬁ [NOBEPXHOCTH OT JAE€BOro KoOHLA osepa
HO CeyeHHsd, B KOTO[_)OM HaXOANUTCA y3eJI. O'-IEBPUlHO, 4YTO B TAKOM
C.'lyllae

mlvya

4 ’g %o

r
__): y
OTKYAA

— ijfgso '

Uys = 2y

IMoacraBus B ary dopMyay BMecTo

=y g%

m]_: —V_ ’

LHOMY UM .
v

"Uys = ?.
Takum ob6pasom, no merony JlaBuaoBa y3eJq OZHOY3JNOBOH CeHIUH
HAXOJUTCA B CEYEHUH, KOTOPOE PA3AEJAT MJAOINAJb BOLHON MOBEpX-
HOCTH BCEro 03epa Ha JB€ paBHble YacCTH, ’

Haitgem noaoxenue ysaoB H ny4yHocTefl JBYXy3/0BOi cefturu.
Jas raxoht cefmu

2% v/ gag
S Hly = ___1Vg >, .

YV IBYXY3/10BOH CefmiH 1Be My4HOCTH HAXONATCA Ha KOHIIAX OCH
osepa TPeTbsi — Ifle-TO B cpejaHell ee yacTH. AHAJAOTHYHO TpeJb-
JyueMy B CeueHHH, e HaXOAuTCsA mydHocTh, P=0, a, caexosa-

MaUnyy mzvn y
=0,u Y=, oTkyna 'v,,y.,:-igi:

Vg% " Vew ’ my

|4
=3 . Takum 06pasoM, TpeTbs NYYHOCTb, COMJIACHO pacueTaM mo

Merony [laBHaoBa&, HAXOJUTCA B CeUEHWH, PA3feJaAloleM MIoWAlb
BOJHOIl TNOBEPXHOCTH O3epa NONOJaM, HHAY€ TroBOPs, NMOJOKEHHe
TpeTbedl NMYYHOCTH TaKOH Cefilnd cOBNajaeT C MOJOXEHHEM Yy3J0BOH
JAHHUA OJHOV3JIOBOH CeHIH.

[los0xkeHue y3710BHX JHHKMIA ABYXY3/10BOH CEHIIH onpenensercs
TaK e, XaKk U OAHOY3JOBOH cefimin, B ceueHHax, rje HaxousaTcs
V3Jbl, BepPTHKAJbHHE CMEIeHHs PaBHH HYJ10. B coorBercTBHH
C 3TUM -

TeJbHO, sin

dap m204, o
o =0, uau cos—%“:O,
. Y &%
OTKYy A
MUy _
1/"35() 2"
A, CAef0BaTeAbHO
= 2 WIH 0! =V
¥3(2) 2 _y/‘g% 1 3@ ¢ °

Takum o6pasom, mepBuit y3ea AByxy3aoBoii ceiimn, mo [la-
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BHIZOBY, HAXOAHMTCS B CeHEHHH, OTJE/SIOUNEM OT JeBOr0 KOHLA
03€pd IJOWAAL BOLHOH MOBEPXHOCTH, PaBHYIO 1/4 BCeil BOLHOH no-
BEPXHOCTH BOJOEMa.

s maxoxnenuss nonoxxenus BTOPOH y3#0BO{l JAHWUM JBYXY3-
JIOBOH CEHIIH NMOCTYNHM CJenyIOUiHM obpasom. Ha ocHoBanuu npe-
ABIYLIErO MOJaaraeM, uTo

My 3m
Ve 2
Y £9%
otTKyna
" 3
Y@= ¥

T. €. BTOpas y3qoBas JMHHUA JBYXY3JOBOH CeHIUH HAXOAUTCS
B CCUEHHM, OTCEKAoWEeM OT J€BOTO KOHLA 03epa MJAOLIALL BOAHON
TIOBEPXHOCTH, paBHYIO 3/4 Bceli BOAHOH MOBEPXHOCTH o3epa. Ana-
JIOTUYHBIM  O6PAa30OM MOTYT OBITh ONpEAeJeHbl MOA0KeHHs y3JI0B
H ny4YHOCTeH aia cefll ¢ JIOGBIM 4YHCJIOM Y3J/10B.

HEKOTOPBIE 3AMEYAHKS OTHOCUTEJBHO POPMY ikl MEPMAHA [8]

M3 npuBeaenunoit poilue dopuyas (3,70) HerpyaHo BhIBECTH °

dopmyny Mepuana 1 cpeaatsb HEKOTOPBIE HHTEPECHHLIE BHIBOJHI,
ifpencraBum ce6e, 9To MBI HMEEM A€J0 C BOJOEMOM IPSMOYTOJib-
HOH (OpMBI B mJane € NOCTOSHHOM rayGunofi. llupuHa storo
BOLOEGMa M NJIOWAAH HONEPeYHBIX CeYEeHHH — BeJNHUMHB OCTOSH-
Hele. B Takom ciyyae u opammartw HOPMaJIbHOH KPUBOH TaKoro
Boloema sIBJAIOTCS BEJAMYMHAMHM NOCTOSIHHBIMM. [laomans 1106010
IIOIMEPEUHOro CeueHns 3Toro Bojgoema A=—4hb, rne h — ray6uHa
b —1uMpUHA NONMEPevHOro ceueHuss u IIpH 3TOM BeJHYMHH [O-
crosnneie. Crenoparensko, s==hb>=s,. Hoxcrapuyu » dopmyay
(8,70) V=Lb, sy=hb2, NOJIY THM

2V 2Lb 2L

‘n ny go, ny ghb® m/ gh' ]

910 U ectb (opumyia Mepuana. Crporo rosops, QopmyJaa
Mepuana nonxna GHTH cpaBesuBa s HCKJIOYHTENBbHO YaCTHOTO
Clydas M IDHTOM NOYTH HE BCTPEUAIOLIETOCS B npupoje. Mexny
TeM TnpumeneHue stofi (popMmysnl B psage cayuaes IPH pacuere
MEPHONOB ONHOY3JIOBOM Ceiiluy JaeT yJoB/IeTBOpPHTENAbHbIE pesyab-
TaTEl. BMecTe ¢ TeM Hepenxo owubra B ONpeNeJeHHH 3TUX Ie-
PHOIOB, ne roBOPA y:Ke O NepHoJax ABYXY3JIOBHIX cefiwn, GuiRaer
JOBOJIPHO 3HAYUTEJALHOM. ﬁo-BH}lHMOMy, yeM OoJsee 1O CBOHM
OYEPTAHHAM O3€PO OTAHYAETCHA OT NMPAMOYTONLHHKA H UeM GOJb-
el  M3MEH4HBOCTBHIO XdpaKTepU3yIoTCst rayOuHLI 03epa, Tew,
BEpOATHO, OoJblle oiuHubKa B BBIYHC/ICHHH MEPHOJAOB cefiul no
dopmyse Mepuana.

dopmysre Mepuaua MOmHO IPU/IaTh 3HAUHTENBLHO GoJiee HUpPO-
KO€ TO/MKOBaHME, yeM 3TO Clesat aBTOp QopMYyJIH I nocaenyiotyie
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nceaenosatesd ceidw. IlpencraBum ceGe, 4TO MBI HMeeM fAeno
C BOAOEMOM, Yy KOTOPOrO LIHPHHA OCTAeTCs MOCTOSAHHOH Ha BCeM
ero mpotsxeHuH. [lonyctum, xpome TOro, 4TO MIOWAAL JHOGOrO
NOMepeyHoro CeYeHusi o3epa, NEPHEHIUKYJASPHOTO K €ero ocH,
TaKKe Npencrasiasier coO0H nocrosHHylo Beanunny. OueBUaHO,
4TO NPH 3TUX YCJAOBHAX M CPEAHAA IJyOHHA JI0GOr0 NONEPEYHOro

CceyeHus /l:F €CTh TaKXe BeJHUMHAa NOCTOSAHHAA.

Ecin nns takoro Bopmoema, ciepys Kpucrany, nmocTpoHTh HOp-
MaJbHyI0O KPHBYIO, BBIPAXAIOWyI0O H3MEHeHHe BEeJHYHHH G C H3ME-
HEHHEeM IIOMAZH BOAHOH NMOBEPXHOCTH OT KOHII@ 03epa, NpHH-
TOro 3a HAYa/JO0 KOOPAMHAT, AO JAHHOTO CEUYEHHS, TO HOpMa/bHas
KpuBasi TaKoro BojoeMa OyleT MNpPEACTaBIATL COGOH NpsMyio,
napanedbHyl0 OCH a6CHMCC M OTCEKAWyl0 Ha OCH OPAHHAT OT-
pesok a,.

OueBuano, 4ro oy=Ab=—=~hb2 Jln7 Taxoro BOAOEMA, KAK 3TO
OBIJIO NOKA3AHO BhIle, IIEPHOJ OJHOY3NOBOH CEHLIH MOKeT
GBITH BHYHC/AEH N0 GopMyae le}—/z%— .

. 0

IMaowans BoAHON NOBEPXHOCTH paccMaTPUBAEMOTO BOAOEMa
MOMET ObIThb OmpejieneHa caeaywouum obpasoMm. Bosbmem aze-
MEHTapHYIO nowans (Av) Mexay AByMs CMEKHBIMH NMONEPEYHBIMH
CEUYEHHAMH, HAXOLSIUMMHCA JPYr OT JApyra Ha paccrosinau AL,
OueBnano, 4To Av=>0AL. INepexons Kk audpepeHUaIaM, MOXKHO
samucarh dv=>bdL . TIpOMHTErDHPOBAB 3TO PABEHCTBO B IpejeJax
or 0 o L, noayyum V=»bL. Ecau B dopmyay (3,70) noacraBuTsb

BmecTo V ¥ o) HalileHHble BBHIPAXKEHHA, TO TNOCAe NpPOCTEHIIHX
2L

11peo0pasoBaHuil HETPYLHO MOJYUUTH Tl:ﬁz’ T. €. ¢dopmyary
S

Mepuana.

Takum o6pasom, Qopuysa Mepuana npurogma ans pacuera
neproaa OAHOY3JOBOH cefilud MPH COOJMIOLEHHH C/IeLyIOUHX yCa0-
BUH: MOCTOSIHCTBA WUHMPHHBI H HOCTOAHCTBA IJOM@AH TONEPEYHOro
CeueHusd, a CJIeN0BaTe/NbHO, H MOCTORHCTBA CpelaHeH TrAyGHHbI
KaXaoro rnionepeyHoro cevenud. Orcliofa clepyer, 4TO MNPAMO-
yroapHag B mnsaHe gopma BOZOEMA M NPAMOYrOJIbHOE NONEepeuHoe
CeuyeHne He ABMAIOTCS OO0A3aTeNLHBIMM YCJAOBHSMH I BO3MOXK-
HOCTH npumMeHeHus Gopmyasl Mepuana K pacueTy nepuHojga OJHO-
y3J0BOH CeHlIn.

B arow M saknovaercs pacuiipeHHOe TONKOBaHHE (DOPMY.JIbI
Mepuana, ormeuennoe BellIe. DTUM, MO-BUAUMOMY, H OGDSICHIETCS
TO 0OGCTOATENBCTBO, YTO PE3yJbTATHl PACUETOB MEPHOLOB OJHO-
y3/M0BHX ceili mo QopMyse MepHaHa OKaspBalOTCA BO MHOTHX .
Clydasgx BIOJ/IHE yNOBJIECTBOPHUTE/ILHBIMH, H TOJBKO B T€X CJayuadx,
Korpa copmy.ipoBaHHbe BEILIE yCJAOBHA (IOCTOSIHCTBO IHPHHEL
H 110CTOSIHCTBO MJIOLIA/(H MONMEPeUYHbIX CeueHHuil) pe3Ko HapyuaTcs,
OWKHOKK B pacderax mo gopmyJ/e MepuaHa craHOBATCH AOCTATOYHO
DOJIBLUIUMH,
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METOJ] JNE®PAHTA

B 1918 r. A. Jledaur ony6aukoBan HOBHIX (B OT/IHYHE OT Cy-
IECTBOBABINMX 0 TOrO BPEMEHH) METOJL pacuera MepuioB H 110-
AoxeHust ysnos ceddm [60]. Own, Tak xe kax m Kpucraa, ucxo-
AUT U3 JudepeHIHaNbHBIX ypaBHeHUH TuapoaHHaMHuKH. [TpuHunast
Ty XK€ CHCTEMY KOOpAHHAT, [ledant ucnonbsyer ypaBHeHHs, npu-
BeJleHHBEIE BbiIe:

1=~ 35 ox [A () E (3,71}
Hu
0% 0 .
or g()_\' : (3,72

Hanee [edant nonaraer, 4To peunreHue STHX ypPABHEHUH MONeET

OHTb BHIPAXEHO B BHIE MEPHOLHYECKHX GyurIUA jaa BeauduuH &
i, T. . B BUle PyHKIUI

=1 () oS <2T—“ t4 :) L (3,74)

B aTuX ypaBHeHHX 7, i & He 3aBHCAT OT X, TaK KAK OHM
NPeACTaB/AIOT COGOH MaKCHMaJbHble AMIJIMTYAbl BEPTHKAJBHBIX H
TOPH3OHTA/NIbHBIX CMEIIeHHA YacTHL BOJAB B DASJAHYHBIX TOYKAX
NPOLOJNBHOIO Npoduas (10 AJHHE OCH O3epa).

lponuddepennuponas ypasuenns (3,73) mpa pasa mo ¢ u
ypaBreHue (3,74) oaui pa3 mo X, MOAYYUM

0% 1r2
o.—t;: —& (x)? cos <Q]_‘n: t—{—r)
it

0 __ Oy (x) 2x
ox T gy COs (T t+4 c) .

[oncrasue naiinenusie Belpaxenuss B ypaBuenue (3,72) M COk-

paTHB 00e 4YacTH NOJYYEeHHOTO VDaBHEHHS Ha COS (%’tt—{—r), MO-
KEeM 3aNHCaTh
4n2 01
T h=g5r. 3 (3,75}
[ToncraBum nasee Beipaxcenus (3,73) u (3,74) B ypaBHenue
(3,71), noayuum - :
79 \ 1 23
Mo (X) cos (—Tn t+€) = =5 % [A (x) &, (x) cos (—; t;{—'c)] .

BuHecst 3ateM M3-noj 3Haka andepeHnuana npaBoit 4acTH 1O-
2n
JIY4CHHOrO ypaBHEHHS BHLIPAKEHIE COS (7 t—{-t) U COKpaTHB obe
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4acTH HaHJEHHOTO ypaBHEHHS HA 3TO BHIpAXKEHHE, OKOHUATEJBHO
6ynreM HMeThb

()= =5 5.5 [4 (s (). (3,76

BuipasuM ypaBHenne (3,75) B BiAe KOHEYHBIX pasHOCTeH, He-
CKO/IbKO Npeobpas3oBaB ero, MoJyuynM ’

4n2 o
Av, :%_)EOA-’C- (3,77).

[TpounTerpupyem ypaBHex»meb (3,76) or O mo HekoTOpDOrO A

A ()b (¥)=" [ () b (%) dx,

0
OTKYy 1A

X
b (X) = — 5 | 0 (9) b (x) dx. (3,78)

0
B stux ypaBHeHusx 7, u &, npeacTaBJSIOT COGOH aMIIHTYIbH
BEPTHKANBHBIX H TOPH30HTAJBHBIX CMELIeHWH 4aCTHL BOAB IPH
CBOOOJHLIX KosebaHusix BogHOH Mmaccel. Ha ncnoas3oBannu no-
JYYeHHBIX YpaBHEeHH{l u OCHOBaH MeTOx pacuera ceffi J[ledanra.®
I'paHHYHBIe YCJOBHA AJs ONpellefieHHs INepHOAa CBOGOLHBIX
KonebGanuit (ceiiwr) 3akaloualoTcs B TOM, YTO Ha KOHIAX O3epa
§=0. CyuHocTb pacuera NEpHOJOE CeHIl H NOJOXKEHHST HX Y3-
JIOBLIX JuHHH, M0 JledaHnTy, 3ax/ai0uaeTcs B CIeAyIolleM. Tak ke, KaK
H NpH NPHMEHEeHHH MeToxa Kpucrasna, HpoBeleM psZ HONepeyHHIX
CeuyeHHH, NepneHAMKyJssPHBIX K HNPOLOJBLHON OCH 0O3epa M HAXO-

" AAUIMXCA  APYr OT apyra Ha paccrtosHuH Ax. O603HauuM 1o-

npexxHeMy uyepe3 b (X) mUpHHY I110NEPEYHOro CeYeHHs Ha pac-
CTOSHMHM X OT KOHI@ O03epa, NPUHATOrO 3a HAYAJAO KOODJHHAT,
yepes A(X)—mjomwaxb 3TOrO TNONEPEYHOTO CeyeHHs, uepes:
V; — NJA0OWAAb BOJHOH NMOBepXHOCTH 0O3epa Mexay i-M H (i—1)-m
NONepeYHLIMH CEeUEHHAMH.

BerdiiciuM npu MOMOLH OAHOTO U3 NPHOJHMEHHBIX MeTOJOB
BEeJHYHHY nepnouaqoanoymosoﬁ cefimin 77 M onpenenHM 3naye-

4n2

HHE BHpaXeHUs ToAx:a. QOueBHAlO, 4TO AJ5 JAHHOTO O3epa &
gTy :
ecTb BeJHUHMHA mocTosiHHasi. [ToxcraBim B ypaBHeHHe (3,77) BMecTo

4r2

2
&Ty

Ax=uqa, noayyum
Any=10k,. (3,79}

8 A. Jlepanr orMeuaer, YTO pACCMOTPEHHble MpPeoGpPa3oBaniis ypaBHeHuH
BRepBhie Optny npennoxensl P. [LitepHekom [83], u3yuaBumiuM CBS3b MeXUy BOM-
HaMH B 6yXTax W MPHIMBO-OTAMBHBLIMM SIBICHHSIMH B OTKphiToM Mope. Ho llitep-
HEK 1e MPHMEHH] 3THX YPABHEHHIl K H3YUueHHI0 CBOGOHDLIX KonelaHuii.
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TPYAHO

Kak yxe OTMeuaJOChb paHee, NMOrpaHHYHOE YCJAOBHE 3aKJIo-
qaeTca B paBencTBe & —=0O0. JlonycTHM, 4TO Ha KOHIE 03epa Npu
cefiine yposeHh BOAbI nojHsics Ha 100 cx. Tlpn pocratouHo
60JILLUIOM YHCJIE [ONEPEUHbIX CEYeHHIl MOMXHO CYHTATh, YTO Ha
NPOTSKeHHH OT KOHIA 03epa A0 MepBOr0 CEYEHHS H3MeHEeHHe
BEMHYHHB TMOAHATHA yPCOBHA HHUTOXHO W UTO MO3TOMY JJs BCEro
3TOTO y4aCTKa BEJHYHHY NMOAHATHA MOMXHO NPHHATH paBHOli 100 ca.
Jna Toro utobb ypoBeHL BOJB B. MEPBOM CEUENHH [10JHAJCH
40 100 cx, Heo6xonumo, 4TOOHI, uepe3 HepBOe CeueHHe Mnpoulia
HEeKOTOpass Macca BoAk Ag, KOTOPYIO MOXHO BHUYNCAHTL NO (op-
MyJie

ES X
- - Aq _ S ‘I]Ob (,\:) d/\: = 7)0 ‘S‘ b ('\:1) d'xv
. 0 0

HIH
: ¢ A‘]:"]o’vu

: ;

TaK Kak wl—:j b(x)dx ectp nsomwanbs BOLHOH MOBEPXHOCTH OT
0

KOHIA O3epa 4O NepBOro cedenus. [leaHT mosaraet BO3MONHHIM

by a
BEJIHYHHY U, Oompeneasitb no gopmyne v,—= 5 Ax. 3nas Aq, He-
no ¢opmyae (3,78)

ONpeAeIITh BeIHYHHy Ej= —

A
. —gﬁob(x)dx:—‘qur rae A, — niomanb NEepBOTO CeueHHs.
1 1 )

Otcwoaa caeayet, uto Amg=—=o0f,, a, cienoBaTeJabHO, 7 =7y -} Av,.
Taxum 06pa3oM, ONpPENeasIOTCs 3HaueHus Agy, & W =1 AJIg

11epBOro’ ceueHusi. AHaNOTHUNHbIM O6Pa3oM NMPOU3BOLATCH PaCUYETH

5THX e BeJUUMH JJISA CJAeAyIoUHX mnonepedyHux ceueHuit. Tak,
JJs1 BTOPOTO Ce4YeHHs MpexJe BCero ONpefesioTCsl BeJHUHHBI

b:ﬁj;i‘l ; :qii,—'“— 3aTem NpPH NMOMOWM INOJYUYEHHHX Be-
- b bo -

JNUHH BHIUMCAETC Ag,=— —%——“— —“—|2-"—2 Ax,asateM H g,=¢q,+Aq,

Haxonum nanee §,— — % , Ang=—af, u, uakoHen, ,=

=, -+ Av,. Taxk mnocAenoBaTe/JbHO [POU3BOAHUTCS BBIUHC/IEHHE
BeJMYMH ¢, § W 1 A48 BCeX MOIepeuyHbX cedeHHii 1O NOC/AEHHEero
BKJ/HOUMTENbHO. ECAM npH 3TOM OKaxeTcsd, UTO MNOC/Ae[Hee 3Ha-
UCHWE ¢ TpefcTaB/aseT coboH BeJHUHHY, HLOCTATOYHO OJH3KYIO
K HyJ10, TO 3TO 3HAYMT, 4TO MepHOA 7, B3AT npasuabHO. Ecan xe
3Ta BeJMUMHA 3HAUHTENALHO OT/JHYAETCA OT HYJd, TO CAEAYeT Mpo-
JeN1aTh aHaJTOTHYHble BBIYMC/JEHHS [/ HOBOrO 3HaueHus 77 H Tak
NOCTyNaTh A0 TeX HOp, MOKa BeJHUYMHA § He OKaxercs OJH3KOH
K HYJIO,

[Tonoxenne y3/n0BOfi JIMHHH, OUEBH/HO, COBMajfeT C MOJOXKe-
HHEM TOrQ MONEPEHYHOTO CeueHHs, AJsI KOTOPOTO 7 OKaxeTcd paB-
HBIM HyJ10. TakHm o6pasoM, AJSl ONpeje/]eHHs] TOJOMXKEHHS Yy3/10-
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ki

BOR JIHHWM OLHOY3JOBOH cefimu (Bce pacueTh, NDHBEAEHHHIE
BBIIE, TNOHU3BOLMANCE AN OJHOY3JAOBOH CeHIIH) HEOGXOoauMO
(IOCTPOHTH IPaUK H3MEHEHHH BEJAHUHHBI 7 10 npoAOJLHOMY mpo-
(HNI0, HUAK, YTO TO Ke ¢amoe, NMPOAOJbHEIN NPOPHUIb Cceiillu.

B npusexennot cxeme pacueta [ledaHT npunuman, 4TO Ha
YHaCTKE  MExCAy JABYyMSl = CMEXHBIMH [ONEPEUYHBIMH CEeUYEHHSIMH
BEIMYHHA BEPTHKANILHOrO CMEUIEHHS 7 OCTaercss NOCTOSHHOM,
B peiicTBuressHOoCTH 3Ta Besnunna Mensiercs. B JaJjbHelwem
8 neaax yrounenust . [edaur [62] npeanonomun, uto uamene-
HHE ¥ NPOHCXOAMT MO NMPAMONHHEAHOMY 3aKOHY, B COOTBETCTBHM
C UeM pacueTHsle (HOPMYJbl NPHHANH MHOH BuA.

PaccmoTpum wacTh BoaHOH macch 03epa MexKAy ABYMs CMEXHEIMK

CCUEHMAMH &-M H ({+1)-M. Coxpauas npextune 00603Hauenus,
MOXHO 3alHucaTh

B — 911 H .
i+1 = T,H—l. O TaK kak qiy1== ql+ Aqi+l, TO
q -+ A‘h 1
Epg = — ——1
A1 (3'80)
Cor/acHo 1 A M Mgy
) IPHHATOMY paHee Aqiy17=-——7—— Uii1, HIH TAK KK M4 1=
LT R An, V
=740y, a, CJI€10BATENBHO, —"—Zn‘—“ =+ .Jéi ,
| 89541
A‘]z+1=<‘fu 4 ’2 )’01+1. (3,81)

C apyroi cTopoHw, Am+1:%(51—l—§:—1) H, TaKHM 06pa3om,
A(hn':["u + 7 G+ 5i+ﬂ] Vig1.
{loncraBum 310 BHIpamenue B dopmyay (3,80), noayuum

Cip1= — ’T11+_1 { g; -} [Ylibi‘*"; i+ Ei+1)} 'Ui+1} .

YMHOXHB 06€ 4YaCTH 1I0Ay4eHHOro paBeHCTBA Ha L, cMo-
. i+1
JKeM 3anucaTh o ’

. A : o 1
Ga1- AL = ——%“ --[m—l_TEi +TEI+1] :

Uitt i+1

Pewas a0 ypaBnenue otnocHTeNbHO Eijy, TTOJIY UHM

9 llepanr B paGote, onmy6ankosaunoit B 1953 .. HE JaeT BHIBONA 9THX (op-

_Mya. lpuBencuubie 3nech RLBOAM cheaann JI. K. HaBbinosuM.

6 Cefiun na osepax CCCP 81



. b g E
. ' §t+1‘—‘~--v‘+l

‘ Aivr 4 &

U 4

STO ypaBHeHue BMecTe ¢ (opMyaaMH ‘ _
= 2 B g B8y

(3,82)'*

’ 7';‘+1+.']l ) . \
Jir1=¢q;+——5— U : (3,84}
NI03BOJISIET NPHBECTH PacueTH IepHojaa cefiwu no Mmerony [ledanra
¢ 60JbIuedl TOYHOCTHLIO, YEM MO npejgbiayued cxeme, _ ,
I nepsoro ceuenus oueBuAHo, uto E;=E,=0, a Takxe u
gi=¢,=0. Orcioma cnenyer, 4to. A5 BbIYHCJAEHHA & HYXKHO
noacraegutb B Gopmyay (3,82) §;=0 u ¢;=0. B pesy.bTaTe Takoi
noacTaHoBkH (opMyna aad BbiuucaeHud & (aaa nepBoro ceue-
HHUfl) pUMeT BHA: .
o
&= T A, ) (3,85)

v 4

a ¢dopmyna jas BEIYHC/ACHHS '
n="mngtay . S (3,86)

Pacuetnt no HoBbIM (opmysam Jledanra HaLNEWKUT PON3BOAKTS
C/1e1yIOIHM 00pasoM. 3alaBWIHCh, 1aK Ae KaK W B NPEAbIAyIIeM
cJa1yuae, MPOH3BOAbLHBIM 3HAUEHHEM v, HanpumeD 7, =100 cu =] 4,
BuluHCIHM 110 dopmyJie (3,85) Benuunny €. 3nas &, no dopmyae
(3,86) maxomum 7,. [Jaree no c¢opmyae (3,84) Beluucasem qs,

MpuyeM NpeABapUTENLHO HAXOAUM ¢, 1O (opMmyJe fh:,MQ_l vy.

Takum .06pasom, y Hac 6VAYT U3BeCTHH ¢; W ¢, £ u m,. [ajee,
noab3ysck (popmynoit (3.82), Buiuucasem &, no Gopmyae (3,83)—m,
u no dopumyae (3,84)—Bennunny ¢, Tax nocnexoBaTesbHO Npo-
De/NBIBAIOTCA BRHIYHCJAEHHS A/ BCEX HONEPeYHhIX CEYeHHH [0 No-
CJIEIHErO  BKJIOUMTENbHO. MeToaoM: moC/nefoBaTeNbHbIX TNPUB/IH-
MEHUH, MyTeM MHCIbITAHUA PA3NUYHKX 3HAYEHHH 7, HAXOLUTC
HCTHHHOE 3HaueHWe MepPHOAA OAHOY3JOBOH ceHilH. :

Jlns onpepenenust mepunia ABYXY3NOBOH CeAWH HAJM@KHT
MPOM3BECTH Te Xe ONepalllH, BLIUMCAUB TPEABAPHTE/LHO MEePHOL
ABYXy3J/ioBOi cefimiu (73) MO OXHOMY H3 NPUOAMIKEHHHIX METOOB.

10 lepant B ynoMaHyToil paGoTe NPHBONMT 3Ty iKe GOPMYAY B HECKOAbKO

MHOM, Goiiee ciOWHOM BHAe. JTy ¢OpMyly NyTeM nNpocTeiUIMX MpeoSpasosa-

HHA HETPYAHO NpHBECTH K BHAY (3,82).
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. YpaBHEHHe

[Tonoxenne y3/0BHIX JMHUA TakOH e CefillH ompeaessercs
TaK JKe, KaKk U OQHOY3J0BOH celu, mocTpoeHHeM rpaduka usMe-
HeHHH 7 MO NpoAOJbHON ocH o3epa. Touka mepeceueHuss MOCTPOEH-

"HO KpuBOH ¢ octio abcuuce W Jact abcuuccy yszaa, a cjleaoBa-

T€AbLO, H MOJOXEHHE y3/JOBOH JHHHH.
. METOJ, 3PTEJA

dpreab [64] paspaGoTan cBOA MeTox pacueTa mepuHoNOB cefim,
OCHOBLIBafAACh HA YpPaBHEHHH AJHHHBIX BOJH:
d%u d [ 1 ou]
w=eA 5|5 7|
B stoMm ypasHenmnn uz—=%tA, A — niomans nonepeuyHoOro ceue-
HHA, X — DACCTOsiHHE OT JIEBOrO KOHIA 03epa A0 AAHHOTO Iome-
peuHoro cevyenusi, £ — Bpems.
JTO ypaBHeHHe OIpTeNb NPeoSpPasoBLIBAET BBCACHHEM HOBHX
nepereHHhX :

X L
v
Z=1, 'v:.-jbdx, V:S.Im’x.
0 - 0 .
VI3 npuBeeHHHX (opMya cienyeT, 4TO ‘U — HH YTO HHOE, KaK
nJomaAb BOAHON NOBEPXHOCTH O3epa OT JeBOro 6epera f0 ceue-
HHs, HaXOUSINerocs Ha pacCTosiHHM X OT 3TOro Gepera, V — mio-

‘mank BCefl BOJHOH IOBEPXHOCTH o03epa, a Z — OTHOCHTe/bHAs

BEeJHUKHA TJOIAAN . .
duv b
OueBunno, uro dv=bdx, a dz:_V:T/' dx. Beexs atu HO-

. BHle IlepeMeHHble B ypasHeuue ,lI.’Il'IHI-!bI,’_\’. BOJ/JH, 11pHBCACHHOE

Bblllle, HETDYNHO MOCJe NpocTefminx npeofpa30BAHHE MOAYYHTH

o%u ‘1 0% A

B atom ypaBHeHmi ¢ (2) :%}b(z)A (2) ﬁpe)icfaim‘ﬂeT co6o# Hop-

Ma/JbHYI0 KDHBYIO 03€pa, NPeo6pa3oBaHHYIO IPH IOMOIH MHO-

g
AHTEA Ve -

Ecan npnnate # 3a nepuoanueckyio QyHKUMIO M TIPH 9TOM
0603HauNTb aMIIATY Ly & uepes B (2) u uactoTy KoneGauui uepes m,
TO yKasauuass (YHKLUMA MOXKET OoiTb  BbPaXeEHAa B BHlE 4 =—
=B (2)em 1 ﬂpozu;cp '@pEeHHHPYeM 3TV (YHKIHIO ABA pasa Mo 2

2 . o’ 02 .
H 710 !, NOJYy4YdM %:e’”’t 95z H o — — m2eimtp (2). Toa-

0z2 0

11 B pa6ore Iprens [64] u satem . Jleanra [62] amnantyna u o6o3na-
uena yepes A (z), HO Tak Kak B Hacrosmieil paGore BCIOAY nJaouwanb CeueHHs
03€pa - Buipaxmaercs depe3 A, .10 B JadibHeliuleM ammantyia u o6O3Hauaercs
uepe3 B (z). o
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CTaBUB HaHJieHHble BbHIpaxeuud B ypaeHenue (3,87), mocsue mpo-
CTeHINHX NpeodpasoBaHHi MOXHO €ro MPHBECTH K BUAY

2B (2) m:
0= T 5@
Jlasi mpaMoyroasHoro 0GaccefiHa, T. e. AAd  cayuas, Korjaa

{uMpuHa, MIOWALb Ce4eHHss H rayOHHA— B2JHYHHLI NOCTOSIHHBIE,
ypasHenue (3,88) moxHO HEpEHHCﬂTb B Buje

0230 mU ’

ozt + 5 Bo=0. (3,89)

3necs By — aMuauTyna; tpo-—(pyﬂkum{ @; Mg — 4acToTa KoJeGaHuit

OJHOY3/0BOI cefilid B NpsAMOYyroJbHOM Oactefine. HiBgCTHO. yTO
2r

(3,88)

My=7, a Ty(nepuon oauoy3noBolt cefmn) = }/“——. Orciona
. gh
o.. 2L ,__n;/gh 2__w’gh : g
m0—21r.}/-g_’_l—— . VAMY==— 5. Kpome Toro, ¢o=+5b04,=

h
ii . Moab3ysach HaiiieHHBIMH BHIDARKEHHIMH ml M ¢, MOy UM
'"0 n2gh gh .

o P S Takum o6pasowM, ypaBHeHmo (3,88) MoxHO
o

NpUAaTh BHJL aoB + =%B,=0.

PeurenneM 3storo ypaBHemm SIBJASETCSHA
=1V 2sinnz. (3,90)

Jlns pewenus ypasuenus (3,88) IDpreap npuberaer kK OObuHOM

3aM€He B TEOPHH BO3MYLIEHHNA:
m?  mi

B=By+AB, p=s,t8¢ n T="3+4 (7).

[ToncraBuB 3TH BhIpaxkeHnus B ypasHenue (3,88), npuHnMas BO
guuMaHHe ypaBHeHHe (3,89) m mpeHebperad MajbiMH BeJHUYMHAMH

BTOPOroO MOPSAKA, MONYYHM ;;B)+ AB= (%2)80. Tpa-

8YI0 YaCThb S5TOrO YPaBHEHHS Sprem: npeo6pasosmsaer, HCXO0/s
: Ao

H3 TOrO, 4TO OTHOWIEHHE - MeublIe 1. Ho, kak mokazaan ®. Je-

{ant [62], na npakTHke 3TO ycaoBHE COGJIOAALTCA JAN€KO HE
scerpa. [Mosromy JledaHrt nomes, NPUMEHA MeTOA OpTedd, MO
JAPYrOMy NyTH H DPENJIONKH/I pelieHue ypisH-HAa *(3,88) B Buae
(hOpMYABR  AJSi BHIUHCJAEHHS HacTOThi KoJebaHul 0JHOY3/M10BOK
Cefmu: )

m*:”_—lo-—————l——'——.
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Cxema pacuera nepuoja OAHOY3J0BOH CeHIIH 110 NpHBEAEHHOU
¢dopmyse cBoaurcs K caenyomemy. Tak ke, KaKk H npH npume-
HeuHn McTogoB KpHcrana u [edaura, Bech Bojoem JenuHTCA INO-
nepeudbiMM CeYeHHAMHM Ha HeKoTopoe uucao uacref. Onpege-
JAIOTCS  MOWAAH NOMNepPeyHBX CcedYeHuld H HMX IIUpPHHA, BHYMC-

v - .
JIAIOTCSI 3HAYEHUA Z=V AJIs1 KaXA0ra CeueHus, cpeiHue I‘le@l/lHH

. h
KaxX[I0ro ceyeHus, 3HaueHuss GyHkuuu ¢ (2), cpo(z):fz, Ap=
= @ — @y, 3HAUEHHs] TZ B NepPeBOJe B rpaaych, sinwz u sin®ng,
, A A
OTHOLIEHHS ‘P—? H CyMMY 1+;‘P—.. 3aTteM HaANEXHUT BHIUHCAHTL 3HA-
1] 0

sin?mw «
Ao H OlpeneJuThb YHCJeHHOe 3Haye-
+ 2%

Po
HHE HHTErpa/d, BXOJfAILEero B 3HAMCHATEJb NPABOA 4YaCTH pacyer-
HOH ¢opmyan. CpenaTh 3TO MOMHO JAuOO rpacduueciu, npensa-
puTeabHO noctpous rpagur @ (z) B 3aBUCHMOCTH OT 2, JHOO aHa-
JUTHUECKH, Hanpumep cnocobom Tfaneunit. [lo nailnennomy -sua-
YEeHHIO /N BeJlHl{HHa nepuoja OAHOY3/NOBOH CeHLIH Onpeneauics

no ¢opmysne T, =_-. Jlus pacueroB NepHOJOB /i-y3JOBbLIX cefimr’

MOXHO HOJlb3OBaTbC${ TO# Ke (POopMYJIO#, YTO U IS OJHOY3JI0BOR
cediun, BBeAd TOJAbKO IOJK 3HAK CHHYyCa B H’H'rerpa.ne MHOXHUTEND 1.

yenns Gyuxuun O (2)=
1

METOJi HMNIEJAHCOB

B 1950 r. 6nina ony6aukosana padora I'. Hefimana [77], npeg-
crapidiomas co60l pa3BuTHe paHee ONyOJAHKOBAHHOH CTaTbk
TOoro ke asTopa. IDTH o0e padoOTLl MNPOIIH HE3aMeYeHHBLIMH
B Hallleil OTeueCTBeHHOH auTepaType. 3a rpanuuet JcoH AHTOHMO
Meunoau NPUMEHHJ METOJ, Ha3BaHHHIH HefimanoM MeTonOM
MMOE/aHCcoB, K pacderaM nepuonos cedm Ha o3. [lbsiBe nxu
Kagopa (8 Uraaun)'? [79].

B npupoae BCTpeudloTcs  03epa, O0OJAAJAIOMIME  CJAONKHBIMH
OUepTaHUAAMH B TJIAHE H CJOXKHLIM pacnpeneieHdeM TayOHH.
HopMmaJsphbie kpHBHE Yy TAakHX o03ep MOryT OuiTh KpadHe CJa0K-
HoiMH. B 9THx cayyasx npumeHeHue J1000T0 H3 TEODETHHECKH '
060CHOBAHHBIX METOJOB pacueTa  NEePHOLOB CeHII OKa3hlBaeTCH
BECHMA 3aTPYAHHTEJNbHBIM W HHOIJZA NPHBOJHT K HEBEDHHIM pe-
syabrataM. [asi o3ep Takoro poja Heiimau BBes monsitue umme-
JaHcCd.

HMcxons u3 aHanorud rHAPOAHHEMHYECKHX KoaebaHui ¢ Ko-
Je6aHUAMU, TTPOUCXOAAINMMH B 3/]€KTPOMAariHTHOH LenH, nojaoGHO
'1‘0My KaK MOCTYNalT NpPH pPelleHHH BONPOCOB, CBA3AHHBLIX CO ssy-

1 Ozepo Ilbese au Kajope NO CymecTBy He SBASIETCH 03epOM, a Mpel-
crasiaser co60i BojoXpaHHAHIlE B BepxoBbe p. Ilbese.
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KOBHIMH KO/AeOaHusiMM, HefiMan npuusn B KauecTse rHAPOAUHA-
MHYECKOr0 HMMMejaHca koJjebJiomelcs MacCe BOAH COOTHOIIEHHE

2, —=—PFr (3,91)

r— i3 *
: A
(dt)uaxc :
3necs P—ammauryna Aasjenusi; A — naomanb MONepeyHoro ce-
0
YeHUs; (575) — AMILTHTYa CKOPOCTH.

MakKc )

B c/0xHbLIX cHCTeMax O3epHHX BOMOEMOB, MO MHeHHI0 Hefi-

MaHa, AOCTATOYHO MNPOCYMMHPOBATH YACTHHE HMNENAHCH 2, 2,
23, ..., Zn—1, Z,, YTOOH NOJYYHTb CyMMAapHLIi HMIegauc, T. €.

0
ZT:;}ZI'.
Ecau npeneGpeur TpenHeM, TO H3 yCJAOBHA 2Z,=0 MOXHO

HaliTH wacToTy KOJeOaHu#, a CJAeLOBAaTEJbHO, H HUX NEPHOL.
Coraacio He#tmany, ni1s Hanbosee BaHuX THIOB GaccefHOB
KOe0aTe/IbHOW CHCTeMBl HMIIEAAHChl MOTYT GbiThb BbIPAKEHHl CaAe-
AYIOIHMH (opMynamu:
1) aast Gacceitna, 3aKpHITOrO JHIIbL C OAHOH CTOPOHLI MOMe-
peudoit nperpafod, maowanbr koropoit A=0bh (b — wupuna;
h — cpennsas ray6una),

— iPC mL
» =4 ctg—c— H : (3,92)
2) mna GaccefiHa, OTKPHITOrO ¢ OGOHX KOHILOB,
iPC L .
=" tg (3,93)

3) ans BoJOEMA C Y3KHM BXOAOM WJH M5l AJHHHOTO KaHaxa,
HMeulero nonepeyHoe ceyenue A=>~h u aauny L,

oL | )
z=%22 (3,94)

n

Bo Bcex stux Qopmysax i=) —1; C=V§;m=

CHJIBI THAXECTH.
OcHOBbIBasICH Ha MOJOXKe HAX TEOPHH MeTOAA ,HMnenaHcos,

J. Tennoarn [79] mpuvenus MeToa UMNEAAHCOB K BOAOXPAHHIHILY
na p. IlesBe. [as stod ueaw J1. [Meruonau paccmarpuBaeTr yka-

3aHHOE€ BOAOXDAHMJHILE HEe KaK eJUHHH BOAOeM, a Kak BOOEM,
COCTOAWMHH H3 JOCTATOYHO OOJBIIOTO YHCJA BOAOEMOB, pacno.no-

MEHHHX M[OoC/JAel0BareNbh0 OAHH 3a JPYruM. KaxAuH H3 Takux.

BOJI0EMOB 00PA30BAH MONEPEYHHMH CEYEHHSIMH H OrPaHHYe: HMH
¢ obenx cTOpoH, @ 06a KpaiH X BOAOEMa OrpaHHYeHH C OAHOR

CTOPOHBl TNONEPEYHHM CeYeHHeM (Halla.'leHM AJsl nepsoro BO-.
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T
T—mnepuon xoneGauuii; L — pauna  Gaccefina; & — YCKOpeHHe

g0eMd H KOHEYHBIM J/i TMOCJeJHero), a ¢ APYro# — KOHUAMH

o3epa. Ecau 0603Ha4YHTL BEJHYHHH HMIMENAHCOB JJIA KAXA0r0 H3

3THX BOJOEMOB uepe3 2, 2z, ..., Zp, TO OOUHA HMIERaHC
n

Zobwm — Z Z,.

Oqealmmo, YTO J/isl HaYaJbHOTO H KOHEYHOrO YaCTHHX BOAOe-
MOB, T. €. BOJOEMOB, OTKPHTHX C OAHOro Kpas, npumeHuva gop-
myaa (3,92), a ans BceX OCTaJbHHX, HAYHHAas CO BTOPOTrO H KOH-
yas npeanociensum, — qopmyaa (3,93). Takum 06pasoM, MOKHO
‘HAMHCaTh . , ,

iPC,y mlL,y
7= — 4 cg ot
za=— T ctg
‘M AN BCeX NPOMEXYTOUYHBIX BOJOEMOB
zp=+ EPAC;E tg mc—i" :

Pa3BepHyB B 3THX (JOpPMVJaX TPHTOHOMETPHUECKHE (YHKIHH
8 Psil, OTPAHHYHMBASICL NPH 3TOM JABYyMs MEPBhIMH UYJ€HAaMH, 4TO
{lenuoan noJaraeT MOCTATOYHHM A/ PeLIEHHs TOCTaB/JeHHOR
3a/a4d, OH MOJYyyaeT '

—_iG (6  mh
21= =74, \mL; — 3¢, )’
iPC, Cq an .
Zp=— _——A: (_mL,, —m) ) (3,95)
iPCh. ( mL, m?Lg) .
e = TL ( Cr T 3Cs

‘B nocnenHeit Gpopmyae R npuHHUMaeT 3HaueHua oT 2 u g0 (n—1)

BKJAIOYHTENbHO.
Ilns obuero ke HMIOEJaHCca BCero BoJAOeMa MOXHO 3anucaThb

n-1
_ \Yirc, (m_Lk__’_maLi)_ipc, (c, B mL,)_
Zobw=" 2y A, \3Cx, " 3C,) A \mL; ~ 3G
k=2 :

iPC, ( Cn _ mL, —0
— Ap \mL, -3C, )T

TlonyuyeHHoe BhIpa)KeHHE npHpaBHeHO 0, MOTOMY YTO BeJHYHHA 1M1,
KaK OTMEeYasoCh BHILE, ONpeAenserTcsi H3 yCAOBHA Zoow=0. ..

m3L‘Z - mL, mL, : EB ok
l'lo.rlaraﬂ, 4TO BeﬂHqﬁHaMH h:Ck’ 37-176; H m B MNEpPBOM

8"



UDUOJHXKEHHH MOXWYO mnpeHe6peub, Kak OCTATOYHO MaJTbIMH,
ﬂeuuonu oMy4aer nepsoe fewcHue B BHAE ypPaBHEHUS

V mLk ___i + C?I
mALy " mA,L,?

HAH

= 2 2
, 2 A é&___ Cl + Cn
'Ak —AlLl A,,L,, ’
=3
0TKyaa o
. c? n-1 . '
— c? n ). Ly
m=1y (AIL, T AL, )'EA; : (3,96)
y) A

3Has ke wacToTy Koneﬁannﬂ MOXKHO B nepBOM NPHOJIHIKEHUM
2

- T
ONpeNesIuTh | 1",:7.

Bosee Tounoe pewenue ou noayuqaer, ne npexeGperas HH OAHHM
YIEHOM B HCXOMHOM ypaBHeuuHd. Packpoie cko6Gku B 5TOM ypaBHe-

HUH U NEPerpynmupoBaB Y/eHsl, COlepKailHe n, noc/ae mpocTed:,

WHX npeo6pasoBakuil moayuuMm

4 ﬁ L3 |
mn dAkCZ +m + dA + dAk
k=

C? C X .
<A ot A, ) 0. ' (3,97)

Beenem caenyiomue OGO3H8'—I€HHH:

&= E ;JAka

n—1

L1 L Lk st
p= 34, +3A + 2:3117.. o

k=2 N

¢, G
=\ T AL )
[Toab3yacy sTiMu 0603HAYEHHAMH, ypasHenue (3, 97) MO HO nepe~
MHCaTbh B CAEAYIOUIEM BHAE: :

am*+-Bm*+-1=0.

R

8¢

Pewast sro GukBagpatnoe ypasuenue, NOJIyuuM

m=l/ e @),

Hast Toro uto6m H36exaTh BLIYHCACHHS cpennux myGHH ,zum

KaxJloro nonepeyHoro cevexus, GopMy.el Ias BEYUCIEHUS K03(-

¢buu eHtoB a, 8 u ¥ MOxcHO npeoépasoBaTb CAEeLYIOUIUM oépasom
Tak kax Ck——glzk, TO

: ‘Aka Z d*lkghk T ‘

Ap
C apyro#t cropouwn, lzk =30 CJIe}IOBaTeJleO

A‘Z

'2 } 13 oy
= 0=
34,8

AHa/IOTHYHEIM 06Pa3sOM HETPYIHO MOJYYHTH
(&M &)___ (L _1_)
1= (A1L1+AL,, ==&\ 55 Yo )

B atux ¢cpmynax yxe Her cpemmedt tayGuHm (/zk) OTACALHBIX
CeYeHHH.

Ecan nonepeqnue CeYEeHHS HAXOIATCA Ha PABHBIX paccrommﬂx
Apyr OT apyra, T. €. Lp=Ax ecrb BeAMYHHA MOCTOSHHAA, TO
Bumenpﬂse,u,euﬂme dopmyas mpunuMaioT eue 6osee npocroit BH}[

H OKOHuaTeJbHO

vy

n—

o — Ax bp
= Tg
° R=2 k
—i _‘_.
—32,/1 ' o
1 .

n

— gLy 1)
T_—— Ax (bl + b )'
StH GOpMyALl NMO3BOASIOT NPHATH K BLIBOAY, YTO METOJ HMIIE-

AAHCOB ABJAETCH OAHHM H3 CaMBIX MPOCTHIX H3 CYLIeCTBYIOUHX
METOMOB pacuercB NEPHOLOB 'ceful.
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METOJM JX. MPAYJAM3IHA

Has 6accefina He mnpAMOYroabHOM (GOPMBI M C Pa3THYHHMU
TAyOHHAMH YpaBHEHHs Hepa3phIBHOCTH M JBHXKEHHS MOryT OHThb
HANMHCAaHH B BHAE

0 g )

| AU b5 =0 | (3,99)‘
U _

=& (3,100)

OTH ypaBHeHHs HECKO/ABKO OTAHYAIOTCS OT ypaBHEHHIl Hepas-
PHBHOCTH H JBHXEHHWA, NpHBeJeHHbX paHee (ypaBHeHHs (2,5)
1 (2,6)). Ho sTu nocneanue sierxo npeo6pasyioTcsi B ypaBHeHHUS
{3,99) u (3,100). B camom gmese, ypaBHEeHHE Hepa3pHBHOCTH (2,5)
HMeeT BH

1 o
OTKY 1A ‘

o (A =—bn

llpoanddepenuupyem obe uyacTu 3TOro ypaBHeHHs 1o £, MPHUYEM
6
HpHMEM BO BHUMAaHHe, UTO %:U, NOJY YHM E(AU)=:— ‘;;

HAH —d—(AU) —{—bﬁ:O T. e. ypaBHeHHe (3,99). -

Ho Tak kak

I 0%
YpasHenne apuxenus (2, 6) o —-—go—x—. =
L0 (&y_ U

ot — o » TO, CJeA0BaTeJbHO, €ro MOXHO 3anydcaTtb B BUIe

U

ot 8ax ,,x , T. €. B BuJe ypasHenus (3,100).

[MpumeM, uto ckopocts (U) u BepTHKaabHOE cmemeﬂne ()

HpeACTaBAAIOT COO0H rapMoHuueckHe (pyHKUHH

U:CSiﬂ'nTx‘Sin—Fl—, . (3,101)
n=~Hcos Ef—cosr%f. S (3,102)

O6o3nauyum Csin ”l—x =U(x) u Hcos -T;—X=Z(X)'H nepenuueM

ypaBHeHns (3,101) u (3,102) B Buge ‘
U=U(x)sin %, (3,103)

n=Z (x)cos l—nt

- (3,104)

oy oU oy

Hatgem 7, 57 0 5. Tlonyuum
o ———Z(x)sin?“t; do(t} 2“ U( )o:osQ—’E H ;7"=

5=
= E [Z(x)] cosl—.l.

[ToacraBum B ypasHenue (3,100) BmecTo %—(tj U —g% HafileHHHE

‘BHIDAXKCHHA, NIOAYUYHM

2n 2t 0 2nt
T—IU(x)cosﬁ- =— ga [Z(x)] cos 7
H3 noayuensnoro ypaBHemm' HalaeM

PR
T;g '67 [Z (x)] .
— (3,105)

[MracraBum B ypasHenue (3,99) rmecro U BHpaxenine (3,103),
3amMeHHB npH stom U (x) dopmyaoir (3,105), mocae HEKOTOPHX
npeoépa3oaaunﬂ no.uquM ypasHeHue
(A 12 |+ 5 bZ (). (3,106)

dx
18

U(X):—-

dx. Tlpayamsu B caoei’i kyure ,JIuwaMuu~ckas okeaHorpadua“
[42] orpanuuuBaercs BLIBOJOM 3TOr0 ypaBHEHHSI W He JaeT HHKa-
KHX NPAKTHYECKHX PEKOMEHJAUWA OrHOCHTE.NbHO onpejenendHa 7T
TIpM NOMOLUA 3TOr0 ypaBHEHHs,

Pemenne 3TOf 3agaun He mnpeacras/iseT 0coGoft TPyAHOCTH.'
ITepennmem ypasueune (3,106) B HECKONBKO HHOM BHAeE:

d{A 1z ()] }=5%bz(x) dx.

. xX
TloacraBuM B noayueHHoe ypasHeHne BMeCTO Z (x)=/F cos 4

M COKpaTuM 3ateM o6Ge 4actTH ypaBHeHHs Ha ff, uTO MOXHO che-
JAaTb, Tak kak /1 OT X He 3aBHCHT:

d 42 X
d{Adx [cos“f ”:—-——Ti’;—gbcos%—dx.

TpounterpupyeM o6e 4acCTH MONYYEHHOTO YDAaBHEHHS H B pe3y.b-

TaTe 3anvumeM

d 2 '
A [cos mCI_ }cg jbcos E;E-dx. (3.107)

{iIpousBenenue b cos =~ npeAcTtaBaseT COGOfi HEKOTOpYIo (yHK-

l

13 [IpakTHueckue YyxasaHHa A pacdera 7T; TNPH MOMOIUH NPHBENEHHOTO

yPaBHeHHsl B Hacroduied MoHorpaduu paspabortaunl JI. K. [lassiaosn.
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UHIO OT X, HE BLIPAXEHHYIO aHAAuTHYEeCKH. [ToaTomy unrerpupo-
BaHHE MOXET OblThb BBHIIOJHEHO TOJLKO MPHO/IHIKEHHO, HAMpHMEp
METOLOM Tpaneuui. ’

[lyctb anuna namsoro Bogoema, aas KOTOPOro HYXHO BBIYHC-
JuTb /3, paeHa [, pacCTOAHMS OT J€BOrO KOHIA o3epa (Hauano
KOOpAHHAT) RO KaXAOTO IONEePEeYHOro CeYerHs COOTBETCTBEHHO
PaBHbl - Xy\ Xy, Xy ..., Xpi1, Xp (A9 NPaBOro KOHuUA O3epa
Xp=1), WnpHHa Kaxa0TO momepeuroro ceuc Hua — by, by, by, ...,
bn-1, by (Ha Konue o3epa by=0) u ux niowaau —A,, A,, .
An-, Ap(Ap=0).

. TX
O603Hauyum b cos - = f(X) u noctpoum mo QaxTHUECKUM aaH-

A

HLIM KDHBYIO, COOTBETCTBYIOULYIO YpaBHEHHIO y==[(x), a 3atem

M HuTErpajbHyl0 e KPHBYIO, COOTBETCTBYIOLLYIO YyPaBHEHHUI

y=[fx)dx=a ().

B coorsetTcTBHH O ckasaHHEM ypasHenue (3,107) mMoxHO ne-
pernnicaTts B Bilge

d. X  4r2
A —[cos ——]:— — @
dx i T7g (x)
WK .
2
— 24 sin%dxz—— 2% @ (x)dx,
T8
OTKYJa .

[Tpounrerpupvem oGe wacTH noayveHHOro ypamHeHus B npenesax

or 0 mo /. Yucaennoe wuHTerpupoBaHue NOJIyYEeHHBIX BHIDP.iXEHH-

He npeacrasJser satpyaHeHuid. O603HauuM
' {

£ . |
Asin™dx=M, u YfD(x) dx = M,,

rae M; u M, — yncaeHHble 3HAYEHHA NPHBEAEHHDBIX HHTErpanop:
H NPeACTaBASIOT COO0H KOHEUHble BEJHYKMHBl OJHOIO 3HAKA. :

_[as pacuera neproja omHOY310BOH cefimu aas paccmaTpeBae-

- !
MOro GacceiiHa MOXHO HalHCaTb PaBEHCTBO Mlzg‘f—' M,, oTkyna
i )

1

‘ _ M, : O RS E
: fl—QVgMT. \

PacueTht 10 sTOMy MeTOAy HOCAT HOBOJLHO NPOCTOR LAPAKTEP
H B pAje CayvaeB NAIOT XOPOLIME PE3YJABLTATBL. = = .- = oo o,

92

Asin™ dx =" g (x) dx. | -

OUIMBKH NPY PACYETAX NEPHOIOB CEHIl

[1pu paspaboTke Bcex MeTOJOB pacueTa nepuogoB cefimr npej-
WONAranoch, UTO MNJAOCKOCTh KOoJefanui COBMAajaeT C OChbIO BOjOE-
mMa. ITO TpPeANONOKeHHe B 3HAUUTEJNLHOH . mepe 5B ISeTCA Mpo-
M3BOJb BIM M MOXET CJAVXHTBD HMCTOYHAKOM OOJAbIIMX OLIHOOK
A kpyndeix Bopoevos. CupaBeAnuBOCTb CKa3aHHOro Guaa yoOe-
AUTEJNbHO noxasaHa KutkuublM {23] Ha npumepe Apd/abCKOro Mops.

Pemenne 3agauun 0 cefiluaXx CBOAMJAOCh K HCCAENOBAHHIO
NJI0CKOA BOJHBEL [losyueHHHle BBIBOABI PACNpPOCTPAHANHCL HAa BeChb
©CTeCTBEHHBIH BOJLOEM H, TAKHM 00pasom, pacyeT MO CylecTBy
NPOM3BOAMJCA A/ 03epa NPIMOYroJbHUil (HopMEL

Takas 3amena ecTecTBEHHOrO BO/10€MAa MNPsIMOYrOJLHHIM €/Ba
AR MOXeTr ObiTb MPU3HAHA JOCTATOYHO OOOCHOBAHHOH, Aaxe NpH
COOJIICAGHUH YCJAOBHA, NrennoxeHHoro KpucrajaoMm: ob6a Bojoema
HUMEIOT OJHY M Ty M€ HOPMa/nbHYIO KPHBYIO.

Cxemarusauns 3T0ofl KpuBOH npu npuMeHeHun Metoaa Kpucraaa
MOXET NPHBECTH K JOBOJNBLHO GOJbIIHM OIIHOKAM H PACXOMAEHHUIO
MEHJY 11eDHOAAMH, BbIYHCAGHHBIMH M ONpPeLeJ2HHLHIMH TO JHMHH-
TpaMMad CaAMONMHCUEB YpPOBHA. 3JeCh Ke caenyeT CAeJaTbh Oro-
BOPDKY OTHOCHTE@AbLHO He00X0AMMOCTH COGII0AEHHST OCTOPOXKHOCTH
{IPH CPavHEHHH BxUMCJACHHHX W HaOJIOACHHHIX MepuonvuB. Hepeako
3aMHMCH CaMOIMCIEB O0KAa3blBAalOTCA HACIUALKO CJAOMHBIMH, UTO 1O
HUM JOBOJILHO TPYyAHO ONpeleauTh nepuHoint ceiur. Kpome Toro,
Ha JIEHTaX HEeyJayHO YCTAHOBJEHHONu CaMOMNHUCIA HHOIAA OTYeT-
JH-0 BbIJAEJAIOTCA MECTHHe Ccefilid, BO3HHUKalolHe B OyXTax H
3aJIMBaX, U MOYTH HE3aMeTHbl CeflH BCEro BojueMa.

Teopusi cefiww paspabaThiBajack OOLYHO 0e3 yueTa CHJH
Koproauca u Tpenuss. BausiHue OTKAQHAIOMEH CHJbLL BpalleHHA
3eMJHM CKA3bIBAaeTCAd CyLIECTBEHHO HA BOJIHAX, MEPHOLL KOTOPHIX
OJIM3KA K NOJOBHHE MasiTHUKOBHX cyTok. B ycnoBusx Coserckoro
Colo3a BausHue cuabl Kopuosauca Heo6XOAHMMO, Takum 06pasoM,
YYHTBIBATh JHILb AA8 ABYX 03ep — Apasabckoro mops u Baaxauwa.
Jl/1s1 OCTaAbHBIX 03€p MM MOXHO npeHebpeusb.

Bausnue TpeHud Ha cefilid OOBIUHO BhI aXAETCA B 3aTYyXaHHH
BOAH. [locregHee moxeT ObITH 0XapaKTepPH30BAHO YypaBHEHHEM

x (t —
Hy=He T cos -,

riae fy,— aMmnuTyaa ypOBHS B MOMEHT #;; Hy,—T0 we, HO B Ha-
4a/JbHBIT MOMEHT BpeMeHH f;; ¢-—.JorapudMHUECKHH ACKPEMEHT
saTyxauus; f;— Bpemsa; [ —nepuoa cedwu. [lpy nomowH npu-
BeJe HOro ypaBHeHisl MOXeT OhTh NOCTPOeH rpaduk koaebaHui

yposHs. Ec/in BeIGpaTh MOMEHTH BpEMEHU TaK, uToOul £; —t,=RT,

TO COS 2'_‘“9;_@:1. M3 npuBeseHHOro ypaBHEeHWsi HEIPYLHO

OlipeneqnTh JAEKPEMEHT 3aTyXaHus O, CBA3aHHLIH C TaK Ha3hBae-
MOH KOHCTAHIOH TPEHUS 7 32BUCUMOCTHIO d==7/.
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ITpu usyuenuu ceHuwr Ha MomeasnX IAS NMEPeXOAd OT nepuo Ax

Mosenn (Tuon) K mepuosy o3epa (7eer) NpHMeHsAACH dhopmyas.

m 1 2
Tec‘r - Tmon

Vil ] ESi G

6 A

3amenum B 3s10# dopMmyse A=2L u = =23,1416. TTocse npo-

CTeHIIHX NPeo6Pa30BAHHA TOJYUHM
' m 1 1

Tecr - Tmon —-= —
h \2 + 0,159
Vr l+l,645<£) 140,130

(3,108)

lMpexcraBuM ce6e, YTO MH H3LOTOBHJM MOXeAb 03€pa B ero
m
ecTeCTBeHHEIX pa3mepax. Torma F:l H, CJen0BaTeAbHO, (op-
. n :

myay (3,108) MoxHO nepenucaTh B Bufe

- 1 1

Tecrzrmou 3" 5
o2 0,15

1+1,645(L—') 1401593

(3,109)

h\2 '
Beawuwnna 1,645 (L—) HaCTONBKO MaJjia, 4YTO €10 MOXHO MNpeHe6-

peusb. JleHCTBHTENBHO, B pe3yabTaTe BHIUHCASHUN 0KAa3a/10Ch, UTO
u3 60 o3ep, pacHONOKEHHBIX B PI3TUIHBIX paoH1X 3eMHOro
wapa, ToAbKO A 03. Xekode (fladdui) 3Ta BenuuuHa pasHa
3,9%107%, Jlns BceX OCTa/McHBIX 03P OHA 3HAUUTENAbLHO MEHbLIe.

HonycruM, uTo cymecrayer 03epo, AJMHA KOTOPOro B 2 pasa
MeHblIe, a rJayOuHa BTpPoe OG6oJblie, YeM 03, XekoHe. T. e.
L=22 rn, h=96 x. Ilpeanonoxenue 370 BeCbMa MaJO HepoHT-
Ho. B IPHPOAE TaKuX O3ep He cyuwecTsyer. [as Takoro osepa

1,645 (~f—-)z:324>'<10‘5.—_o,00324, a aApobs
1
' L
h\2
()
we 0,4%, a, ciegoBaTenbHO, dopmy.ie (3,109) MOXKHO npuaaTh BuA

1
Moam. . (3,110)

Taxum o6pasom, owu6ka npu otGpacsiBanuu 1,645 MeHb-

Tec‘r —_

Kasanocp 6b, 4TO ecim MOZenb o03epa mOCTPoeHa B HATYPaJbHYIO
BEJMYHHY, TO NMEPHOM CEHIIH B eCTEeCTBEHHOM BOAOEME M Ha MO-

Bean ROJMAeH ObITh OMNH H TOT Xe, T. €. NONPaBOYHbLIA KO3(pdH--

UHEHT AOMKeH ObiTb paBeH 1. B NeHCTBUTENBHOCTH XK€ Ol, KAy

310 caeayer u3 ¢dopmyas (3,110), mensuie 1. ITponsowsno sTo-

NOTOMY, H4TO HCXOJHasf ¢opMmysa AAs nepexomna OT mnepuoja,

ONpeLEeJICHHOIO HA MOJeJH, K NEPHOAY €CTeCTBEHHOro BOJAOEMA.
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6Hsia BoiBEJleHa B INPEANOJOXEHHH O CYUIeCTBOBAHHM PAa3HHILD
MEX’/ JeKPeMEHTaMH 3aTVXaHHA Ha MOJEJH H B €CTEeCTBEHHHIX
YCAOBHSX H UTO A4 yueTa 3rMX pa3snHuuil Heo6X0AMMO BBECTH
B HMCXOAHyI0 (opmyay nonpaBky 3a cuer Tpeuus. OTciona cae-
ayet, uto B opmyie (3,110) nepuoas Tuox MOKHO PacCMaTpHBaTh
KaK IMepHoA CeHIH, BHUMCACHHHH 6€3 yueTa TpeHus, H TOrja
dopmyay (3,110) MOXHO 3anucaTh B BUAE
1
Tuer = Toma 13 0,1558

Iexpement saryxanus wame Bcero He npessimaet 0,4. Ilpu Takom
ero sHaueHun Tyuer = 7o X 0 958, a, caepoBaTesbHo, olwnbGka OT
HeyuyeTa TPeHusl He MpPEeBHINAeT 57 OT UCTHHHOTO Mepuoaa Ceim.

3akaHuuBast 0630p CYU(ECTBYIOUMX METOACB pacyeTa 3/M€MeH-
TOB cedll, cJeAyeT 3aMeTHTb, UTO IHPHMEHEHHe COBpPeMeHHBIX
CYeTHLIX MoliiH u MeToga ST JIA  (3JeKTpo-rulpoauHaMuvecKo
aHaJOrHH) NO3BOJUT | POH3BO.HTb pacdeThl ¢ GOAbIIEH TOUHOCTLIG
H . C ropasao Me: bUI€H 3aTpatofi Bpemenu H cuJa. PemeHue 31O
3ajaun — jgeno Gamxkafimero 6yayuwero. S

.



YACTbH 11 ‘
CEVILUM HA O3EPAX CCCP

FJIABA I

CEHWIIH o3. BEJIOTO

Benoe osepo npunamnemur k Gacceitny Bepxuelt Bouaru, Ono
OT/IHYaeTcs OT NPYrHX O3ep, pacCMaTPHBAaeMBIX B IaHHOH pabore,
ACKJ/IIOYHTEJbHOH MEJKOBOJHOCTbIO TpPH CPABHHUTENbHO O0JbLIOH
1IolWaid BOIHOrO 3epKaJia, oyepTaHWeM OeperoBoil JHHHH, Gau3-
KHM K OBaJbHOMY, W NOJIOTHMH GeperaMu. DTo cBoeoGpasve osepa
H BETPOBOH PEKHUM HaJ HHM CO3/aIOT O0COGble YCJAOBHS B AMHAMUKE
BOMHBIX Macc BOJOEMa, a cjle/loBaTe/bHO, H B 06pa30BaHHH H a3BH-
THH celitl u celflieo6pasHbIX KoJeGaHU. '

®opma o3epa, KaK yxKe oTMedasoch, 6JH3Ka K OBaJbHOI, JLJH-
Ha ero 43,6 xm, wupuna 32,8 xm.! Beperoast nuHus pasBuTa CJa-

6o. Ilnomans BoxHOH moBepxHOCTH o3epa paBHa 1125 xm2 Ona He -

OCTaeTcsl MOCTOSIHHOW IIPH MOBBLINIEHHH YPOBHS BO BPEMs BECEHHHX
pasnuBoB u pocruraet 1370 xm? TomoBas amMmiuTyna ypoBHSI co-
crapnger 1—1,2 . JIHo o3epa mniockoe. I'my6uuel Ha Gosblieil
9aCTH ero Imioulagn He npesniuaior 4,25 u. MiMeorcs: cBefeHus o
HECKOMbLKHX sMax ¢ raybuHamu 1o 16 m, npejcrasasiomux co6oii
BOPOHKH, 3anoJiHeHHble WjioM. Hapacranue rny6un oT ypesa Bommb
K UEHTPAJbHOH YacTH BOJOEMA MO BCEH AaKBATOPHH MPOHCXOMHT
nocrenexHo. Cpennsisi ray6uHa o3epa okoJo 3 m. besnoe osepo pac-
TMI0JIOXKEHO cpeln obseceHHOH ¥ 3a60JIOYEHHOH paBHHHBL, Caa60
BCXOJIMJIEHHOH W OKPYKeHHOH no mepudepuu ero GacceitHa MOpeH-
HBIMH TPAIaMH. .

Bepera oueHp nosorue, Kak npaBujio, HH3KHe, MecTaMH 3a60-
JioyeHHble, B OCOOEHHOCTH B CeBepo-3amlajHoil, 3amafHoOil M IOTo-
3amajHoOH yactsix o3epa. BoJiee noBBILIEHBI ceBepO-BOCTOUHLIH, BO-
CTOUHBIH M 103KHBIH Gepera. MectaMu 3T Gepera oGuaecensl. O3epo,
TakUM 00pa3oM, €O BceX CTOPOH OTKPBITO [EHCTBUIO BETPOB H B
GCOOeHHOCTH B 3amajnofi ero uactu. Bamxkaiimime MeTeopoJsioruue-

! Mopdomerpryeckne naHHble RPHBOASTCA Mo Matepuanam BHUOPXa [33]
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CKHE CTAHUHH CBHIAECTEJbCTBYIOT O NpeoG/afaHHH BETPOB I0XKHBIX H
3anafgHbix pyMOOB. DTH BeTPbl GecnpensTCTBEHHO AOCTHrAalOT aKBa-
TOPDHH 03epa, BbI3BIBAIOT B HeM BOJIHEHHE, CTOHbI H HATOHBI, TeUEHHS
IOBOJIEHO 4aCTO W ABJSIOTCS NPHYHHOH BO3HHKHOBEHHSI B O3epe
ceflr u cefimeo0pa3nblx KoseGauuil. BerpoBoe BosiHeHHe Ha osepe
Ha6Jl0[laeTcsl NOCTOSIHHO, a CTOHBl M HArOHBl M ceiileoGpasHble
KoJiebaHHsl — JOCTATOYHO 4acThble SIBJIEHHS.,

HeranbHoe u3yyenne KoseGaHWH ypoBHsS BoAbI 03epa MpPH IO-
MOUIM CaMONHCLUEB MNPOU3BOAHNOCH JIEHHHTpPAACKUM oOT/eseHHeM
Funponpoexra ¢ 1952 mo 1960 r. Camonucubl ypoBHsI Tunma «BaJ-
Xai» OBIIM yJauyHO pa3MelleHbl BOJH3M KOHIOB GOJBIIOH M MAJOL

I(azuﬁo

Puc. 12. Cxema DBesoro osepa.
1 — y350Baf JUHHS UPOLOJbHON OAHOY3JA0BOH BOAHBI, 2 — HAHO6OABLLIAN OCh.

ocu o3epa: Ha 3anafHom Gepery B ycTbe p. KoBxu y c. Kosxa, na
i0ro-BocTOUHOM—Y ¢. KpoxuHno (B ucroke p. lllekcuni), B 800 u Boimie
TJIOTHHBI, Ha ceBepHOM Oepery — B yctbe p. Kuyil, Ha 10KHOM —
y ¢. Maskca (puc. 12). Hynn rpadukoB Bcex ueTbipex BOAOMepHbIX
TOCTOB NpPHBe/IeHbl K aGCOMIOTHBIM OTMeTKaM. [Iisi aHaausa BHYTpH-
CYTOUHBIX KO/NeGAaHHWH YpPOBHSI M u3yueHus cefimn B o3epe JleHuu-
rpajiCKuM OTZHeseHHeM ['HapompoexTa JeHTbl CaMONHCLEB YPOBHS
OB NPeNOCTaBJEHBl B Halle PAclopsiKeHHe.

B nacroamem HccnefoBaHHK ObLIH MCIIONb30BAHbBI 3alIHCH CaMO-
nucueB ypoBHsl 03. Bejoro 3a 1953 u 1957—1960 rr. ITpononxu-
TeJIbHOCTb BPEMeHH, B TeUeHHe KOTOPOTrO CaMOMHCUB paboTaln B
YKa3aHHBIX MYHKTaX, He OJHHaKoBa (Tabu. 6).

7 Cefiain na osepax CCCP . . A . 97



Ananus JIEHT CaMOIIHCLi€B T03BOJISET YCTaHOBHTH, UTO B o3epe:

OYeHb 4acTo HabJIIONAIOTCS HATOHBI M CTOHBI, TIPH KOTOPHIX MepeKoc
BOJIHOH MOBEPXHOCTH MOKeT GbiTh JOBOJIBHO 3HAUHUTEJNbHBIM, B orT-
ACGMBHBIX CYuasX PasHOCTb OTMETOK YPOBHS BOJBI IIPOTHBOIIO-
JIOKHbIX Gepero nocturaer 0,7 u u GoJee.

Tabauya 6

Npoxomuurteabuocts pagorn CaMoONHCILeB YpoBHS Ha 03. Bejiom
3a 1953, 1957—1960 rr,

[pogoaxuteabnoctTs Habaonenui
ITyHKTH
HaGnonenni - 1953 . 1957 r. 1958 r, 1959 r. 1960 r.
C. Kpoxuwo . . .| VI=VHI | VII—XI VI—X V—X V—IX
C.Kopxa . . . .| IV=VIII V—XI V—XI V—X V—X
C. Masxca . . — — VII—-X V--IX —
Yerve p. Kuyit . . — — VIIT-—X VIIE--X —

Kpome naronoe u crouos, ma ozepe XOpOWO PA3BUTEl Ceffille-
cOpasuble KoseGanusi M cefimu. Hu onna JIMMHHTpPaMMa YeThipex
CaMONIMCLEB B TeueHHe MHOTHX MecsleB, KOrJla 03epo GbLIO CBO-
6oaHO OTO Jbla, He MOKa3aMa CHOKOHHOTO X0ja YPOBHSI B TeyeHH&
cyTok. OHM BCeria OTpaskaloT NepHOLHYecKHe KOJebaHust ypPOBHS,
NOPOH OYeHb CJIOXCHOTO BHAA M CO 3HAUHTE/ILHOM aMIUIUTYI0H KoJie-
Ganuit (no 30 cu). :

Croxuple 3amicH Ha JUMHHrpaMMax, IO BCelf BEPOSITHOCTH,
-HpefCcTaBasAoT co60il pedynbTaT UHTephepeHIHH cer PasJyIHUHBIX
HanpasJenull (MPOLOJBHEIX, MONMEPEYHbIX H APYrHX) H NepHOAOR:
(omHOY8MOBBIX, HBYXY3JOBHIX u T. m.). Ilpeamnosioxenne o dopmu-
bOBaHMH B O3epe CeHlll pPasJMYHBIX HampaBJeHHH BIOJHE COTJA-
CyeTcst ¢ OBaJIbHOH (DOPMOK 03epa, OTKPBITOTO CO BCEX CTOPOH peil-
CTBHIO BETPOB. ‘

Ananu3 MUMHHTpaMM MO3ROJIHJ OTMETHTDL CYIIeCTBOBaHHE CeHll
HECKOJIbKHX HepHoLoB —oOKoso 1, 2, 3 u 4 4. MoxHo mosarath,
UTO KoJieGaHus YPOBHSI C MePHOAAMH, GAMU3KHMH K 4,2 u 1 4, coor-
BETCTBYIOT cefillaM NPOAOJBHEIM ¢ [, 2 U 3 y3maMH; KoseGaHHS ¢
MEPHOJIOM  OKOJIO 3 # COOTBETCTBYIOT OJHOY3JIOBOI [onepeyuHori
cefiite, .

Ins ompepeneHus mepHOIOB cefimi Gbiaa NpOU3BeJeHA CTATH-
ctudeckas o6paGoTka suMHHrpamm (cMm. ra1. I). PesymbraTel 370l
06paGoTKH NpHBeIEHb! B Taba. 7, IpHUUeM BeJHUHHBI IIepPHOLOB TPO-
JOJILHBIX M TNONEePeYHbIX cellir B 3Toi Tabauiie ocpeaneHsl. [1o Kax-
AOMy TNYHKTYy HaGuiojienudi ObliH OTOGPAHBI JIEHThl CAMOIHCIEB,
Ha KOTOpLIX 3a(HKCHPOBAHBI CEPHH KoseGanuii ¢ nmepHogamu, Giin3-
KHMH K 4, 3, 2 ¥ 1 4. DTO 3HauuT, uTO mepuoOxbl KoJeGaHHii HAa
JIEHTax He BCerja CTPOro COOTBETCTBYIOT MepHodaM cefiul HaMeueH-
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HBIX HalpaBJIeHHI — NIPOJONBHOrO WJIH MONEPeYHOId — d MOLYT He-
CKOJIBKO OTKJIOHATbCHA OT HHX. TeM He MeHee Maccomas o6paboTka
GOJIBIIOTO UMCJia JHMHHIPAMM MO YeThipeM MYyHKTaM HaGJIofeHHi,
BKJIIOYAIOIIMX B ce0s He OLHY COTHIO BOJIH MEPHOJHUECKHX Kojeba-
HUH, MO3BOJISIET YTBEPHKAATb, YTO NOJYUEHHBIe OCPENHEHHbIE 3HA-
YeHUs] MEepUHOOB OTParKalT NEePUOABl Cellll U celinendpasHbIX KOe-
GaHHil OCHOBHHIX BHIGpAHHBIX HaNpaBJeHHUH,

Ta6aua 7+

Cpenude 3HaYEHHS MEpPHONOB ceiiml ¢ Pa3JUUHLIM YHELIOM Y3JI0B
N0 3anucaM caMonucues B 4 nyHxkrax HaGawiaeHHil; N — 4HCIA0 BOJH
T — nepuopn cefim
LY

" C

C. Kpoxuso C. Koxa | ¥Ycrbe p. Kuyii] C. Maskca 31{121?3:132

7, T, 7, T, T,
N 2 MIUH N Y Mt N it MUH N LR HY 25 ) N o MUH
243 13 47 1198 |3 43 — — — — 1441 1 3 44
2018 |3 11 2559 (3 20 236 |3 07 16 | 3 18 4-29 1 3 16
2283 |2 12 767 {2 29 1338 12 15 948 [ 2 10 5336 | 2 15
1887 |1 06 1124 |1 10 511 4 — — 3062 | 1 05

Ha camonucuax.y c. Kpoxno u c. KoBika orMeueHnl cefmn
BCex IEepUONOB, HO € pasJHUHOH WX mnoBTopsieMoctsio. Haubonee
pelku ceffiy c mepuopom okoso 4 u y c. Kpoxuno. 3pmecs na ux
JoJI0 NpHxoautes B cpenseM 3,8% Bcex cayuaen cefim, Habaopan-
IHXCA B 3TOM NyHKTe. B oTAesnbHble Mecslibl NOBTOPSIEMOCTb 3TOTO

" poma ceiim Bo3pacraer mo 20% (y c. Komma wnoetopsemoctb

stux cefitn 21,.3%), a B oTHesbHble MeCSUbl 3HAYHTEIBHO GOJbILE -
10 70%. :

Ha nmocrax c. Maskca u B ycTbe p. Kuyft ceiliun ¢ mepuonom
OlOJIO 4 4 caMOMHUCILAMH YPOBHS He ObIJIH OTMedeHn Hu pasy. Mok-
HO Mpe]Iosarath, YTO OCPEJHEHHbIH NepPHOL B 3 « 44 iR NPELCTaB-
JiseT co6oll MepHON OOHOY3JOBOIi MpomoJbHoil ceditw (puc. 13, a).
Tax Kak yaJyioBasi JHHHS 3TOfl cefiiid npoxoaut BOAH3M C. Maal(ca'
1 ycTbsl p. Kuyfi, TO B 3THX NYHKTaX celllla ¢ YK#3aHHBIM MEPHOLOM
He BbIpa)eHa. » . _

Ceilluu ¢ mepuonoM okoso 3 u (cpenHudl nepuog 3 4 16 muw)
zabMofaloTCsl Ha O3epe OueHb YaCTO M PETHCTPHPYIOTCS BCEMH C&-
monucuamu (cM. puc. 13,2), Ho C pasiuYHO# RNOBTOPAEMOCTHIO.
Haun6osnee uacrel onn y c¢. Kpoxuno, c. Kosxka. ¥ nepsoro nyukra
nosTopsiemMocts ux 31,29, y Broporo — 45,4%. B oT/ienbHble MeCAIBE
NOBTOPSIEMOCTb 3TOro pojaa cedmr Kosebsercsi B HHTepBajse 40—
80%. ¥ yerbs p. Kuyit cefiiun ¢ nepuonioM okodso 3 # Ha6iionawTcs
OTHOCHTEJIbHO DENKO, B CpPEIHEM IOBTOPSIeMOCTh HX COCTaBJASET
15% ot obwero uncna cayyaes. ¥ c. Maskca ony HabmwoRaloOTes
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'x eime pexe (GblIM 3aperHCTPHPOBAHB TOJNBKO B CeHTsAGpe 1958 r. u [pn BbMHCHEHHH MPORO/IbHBIX cefill 3a MInHY 03epa NpHHATa
' TPOJ0/I2KAJIHCh OYeHb HeJOJIT0). IJIMHa HaubosblIel ocH o3epa, paBHast 42,3 km (cM. puc. 12). Tpu
Ig OTu celily, NO-BHAHMOMY, TaKkKe OZHOY3JIOBble, HO HampaBJe- BLIYHC/IEHUH II€PHO/IOB MONEPeYHbIX cefil Oblia MPHHATA AMHA Ma-
HHE 1X HECKOJBKO WHOE, 10 Beeli BEPOSTHOCTH, GJHM3Koe K IoNepey- no#t ocu, paBHas 32,2 «m. Cpennss riyGuna npuesita pasHoi 3,0 .
| Homy. Takoe npeamonoxeHHe MOATBepKaeTCH TEOPEeTHYECKUMHU Haunyuuiyio cxonMMoCTh paccuuTauHblX NepHOAOB CeHil NPOLOJb-
g pacueTamMH W SKCMepUMEHTANbHBIMH HaGJIOJEHHSIMU Ha MOAENH, O HOM OJIHOY3JI0BOH H ABYXY3/0BO# ¢ HaGJIi0AeHHBIME 1aJ1 MeTon KpH--
ueM OyleT cKa3aHO nasee, CTaja, YTO BIOJIHE MNOHATHO, TaK KakK 03ep0o NpeiCTaBJsieT Ccoboli
., Cefilun ¢ mepomom oxoJsio | BOJIOEM C IJIABHO U3MEHSIOMUMHCS TJ1yGHHONH H IIMPHHOM. HoBosbho-
‘ SN % 2 u (cpenHudl nepuom 2 « . XOpolilhe pe3yIbTaThl AaJi PacueThl NEPHOAOB No (popmysie Mepua-
: A NA o\ 15 mun) perucrpupoBasuce ‘ Ha /g BCeX ceffll, KpOMe NPOAOJLHON OJHOY3/0BOH, U MO MeTOAY
s - /] Ha BCex NYyHKTax Ha6Jone- Hedanta nas momepeuHoit ogHoysaosoil. Pacuers mno merony [Ha-
% M » / | uuit, Ho ocobenno XapaKTepHHl BBIJ(0BA 0Ka3a/JHCh YMOBJETBOPUTEJbHBIMH. :
1 I/ BOJOMEPHBIX IIOCTOB Y - Ta6runa 8
Z, B 7 & g w7, C- Maskca u B yctbe p. Kuyii Ilepronst cefim Benoro o3epa, paccYHTaHHbIE TEOPETHUECKH
27 l l (cM. puc. 13, 6). 3necy nmoutn Merorm pacuers
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202 ] TOPAEMOCTh CHHXKaeTCcsa MO0 1 MuM | 4 Mum
. et 08 W % @ 70%. Takum 06pasom, u 31ech
a 58 | OHH oOcTalTCAd mnpeobaangao- ‘ TponoabHas oxHO-
; % » | mumH. Ha Bonomepubix mo- yaaoBas | 4 22 |3 43 3 19 (4 04 (3 30 |3 4
’ 5t crax y ¢. Kpoxuno u c¢. Kos- »  HBBYyXys- 2 02 12 15
3 X ~—| Ka JBYXYacoBble CEHIIH Tak- . ﬁg:;’{;‘m_ 2 1 2 u - -
i AR o ) wepotoao wacns o o B | = fiw | < (1o
3 - ornepeyHas O4HO-
| ZZ . A'[ | WITVLJ'_ [0V \,V[ v MeHblile (14—35%). - P yanosasa | 3 19 — _ 3 10 2 42 3 16
w u[ I j}__( - Cefiln ¢ mepHomOM OKOJIO ‘ R o ol I . _ 1 35 _ -
e | L 1 4 coBepmieHHO OTCYTCTBYIOT '
w "y c Maaxca.u s nocra B . )
IR L\f— A yerbe p. Kuy#l sTH cefiuin He HekoTophble OTKJIOHEHHs! BBLIYHCJEHHBIX MEPHAOB Ceill OT Haénp-
AW A\ AN | X@pAKTepHBLI—OHH  COCTaB- NleHHBIX, W/JH TOYHEE OT BBIYUCJEHHBIX CTATHCTHUECKH, BIOJIHE 3aKO-
59": | h |/ i \ aa10T Beero 3,1%. ¥V c. ISPO‘ HOMEpPHBI B CBSI3H C TeM, uTo B DesoMm o3epe, Kak yxke oTMeuasiocs,
ol M [] xuuo m c..Kopxa stu ceitmu 3HAUMTEJBHO ualle, YeM B APYTHX O3epax, NepHoJHuecKHe Kose6a-.
le [V Ha0JIIONRAIOTCS  OTHOCHTENLHO K51 yPOBHA MOTYT MPOMCXOAHTL MO HANDABJIEHHSM, OTAHYAIONHMCS
! 1 ; y et yacro (cm. puc. 13,8). Hx OT HalpaBJleHUH, COOTBETCTBYIOMUX 60JbIIOH H MaJioH ocsiM osepg.
NOBTOPAEMOCTD 20—30%. Kpome .Toro, nameHeHue Mop(hOMETPHUECKHX XapaKTEPHCTHK 03epa .
Puc. 13. Cefimu_Benoro ozepa y c. QAO}KHO 110/1araTh, 4TO KoJe- Npu KosieGaHUsX YPOBHsI BOMBI B 1eM MOXeT HeCcKOJbKC, XOTd H
Kobxa. anus ¢ AByX- ¥ OIHOYaCOBBLIM He3HAUHTE/bHO, OTPA3HTbCS HA Pe3yabTaTax pacuera. .
' 4 — NPONONBLHAS OAHOY3NOBas caOKHasm cefima 3a [I€PHONAMH NPEHCTABJAIOT CO- Celiuiu 03epa M3y4ajIHCh Ha MOJZEJIH, COCPYKeHHo#l sabopaHToOM
' eeans o020 WT T95e B petyanonne woima® GOH  JBYX- M TPexXys/oBbie kadenpbl THAPOJOTHH CYIIH reorpadHueckoro ¢akysabTera .HeHHH-:
~ oOpasHbie Koneﬁa?ﬂmg 8a 6—7101)‘(“1$i59959r.r; ¢ —mone- TIPOJOJIbHBIE CEHIIH O3epa. TPajICKOro roCyIapCTBEHHOIO YHHBEPCHTETa A. E. 30JIOT3peBT?;M-
poina et o 0. ’ Hnst moxTBepKAeHus BbI- OnwiThl ¢ 3TO# Mozenbio npoussoauau H. M. Apcenbesa u A. E. 3o-
CKa3aHHbIX MPEANOJIOXKEeHHH M BHISICHEHHs Xapakrepa HabJo1aB- JoTapes. '
Umxcst cefll o3epa GbiIM MPOH3BEJEHB PacyeThl NepHOIOB  CedLs Mogenb 6bl1a H3rOTOBJEHAa W3 lleMeHTa B MacluTafe HCKaxe-
,TEOPETHUECKHMH CNOCOGAMH, a_ TakKe Oblia MPOBe/leHa CEPHS Olbi- Hust: BepTHKa/JbHOM 1: 100 u ropusontansuom 1 : 50 000. [Tas ocat-
‘T0B Ha moxenu Benoro osepa. Pacyersl npou3BOJH/INC IPH MOMOIIH 7€HUs TPEHHSI AHO W CTEHKH MOJEH GBLIH MOKPBITH TOHKHM CJIOEM
HECKOJILKHX MeTOA0B (Tabu. 8). : ‘ NJacTHAMHA, : !
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Ceiin Bo3Byxaannce an60 MOKauHBaHHeMm MOneJsiH, 1160  pur-
MHYCCKHM MOTPYKEHUeM JepPeBSHHOH MAACTHHKH B BOAY, nK6O 11pH
TMOMOIUHA BEPTHKANBHO MOABEUIEHHOr0 MAATHHKA. ONBITH MO3BOJIHIIN
YCTAHOBHTb MEPHOALI NPOAONBLHONH  OMIOY3/I0BOi U JBYXY3J10BOH
H HOlepeyHOi OLHOY3JIOBOH cefill, a Takke ONpeNe/IuTh NOJOXKe-
HHe Y3JI0BOH JIMHUH IIPOJOJBHON OZlHOY3JI0BOI1 cefiun (cM. puc. 12).
Konebanus yposus duxciposanuch Ha nentax CaMOMNHCIEB, ycTa-
HOBJICHHEIX B Da3/IMYHBIX TOYKax o3epa. Pacuer mepuona cefiur npo-
Hasoauncs no gopmyne B. H. Cosnosbesa [47], HMeIlel BH
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B srtolt popmyae T/— NMEpHON CefllH B Cex, 3aperdcTPHPOBAH-
net Ha camonncuax momenu; 77 — ToT ke NIEPHOJ{ B €CTECTBEHHBIX
YCJOBHSIX; 1:#m w 1:n—ropusonrtanbuell u BePTHKaJbLHBIA Mac-
uiTabbl MOAGNH; A — NJHHA BOJIHBL, h —cpeanss ranybuna momenu:
0 — snorapudpmMueeckuil ekpeMent 3atyxauuda. PesyabraTol onbitos
IpHBeleHHl B 1ada. 9, rie T’ — nepuon ua Mogmenu; I — nepuon mo
dbopmyne Conorsesa; T —nepuon, HaOmOLCHNbI Ha o3epe.

N Tabauya 9
flepuoab! ceitm, onpexenennsie no Monean

. & T,r T”» Ty l
Bunbi cefim cex Y MUH| 4 Mun r 8
Npoxoavuas onnoysaosas ., . . . . 2,66 3 40 |3 44 0,073
» " e 2,73% 3 42 3 44 0,077
ABYXy3aoBast . . ., . ., . 1,51 2 05 |2 15 0,077
Horcpesnas omnoysmosas . . . . . . 2,04 2 59 [3 16 0,071
' AByXy3moBas . ., ., . , . 1,27 1 4 — —

i

# Celfima BOS@Y')KI(«'.!R(’IC[) MasiTHHKOM, BO BC€X X€ OCTafAbHBIX CAy4YasdgX—rHT-
BIGECKHUM MOTPYKEeHiieM TNaCTHHK U,

Taxkum o6pasom, MoxkHO KOHCTATHPOBATL NOCTATOYHO XOPOUIYIO
CXONMMOCTb NEPHONOB CeMll, onpefeneHHBX 10 AaHHBIM daxTHYe-
CXHX HaOJIIOJeHRn!l H TOJYYEHHBIX 1O MOJIEJH.

B pesyabrate cpaBuenus NEPHOLOB BCEX -BHJIOB cefill Ha 03.
BesoM, ompeneneHHbix Pa3JIMUHEIMH CMOCOGAMH, MOXHO NPHHSITD:
IIEPHOA NPOAOJLHOH OJHOY3.I0BOH cedmu 7y npor =23 % 44 mun,
IPONOILHOH  NBYXYy3/40BOK —T% npoy=2 4 15 Mu#, TPOJOJILHOH

Tpexysnoeolt 73 ppox==1 4 08 Mun wu NONepeyHOd 0JHOY3/10BOM

Tinonep =38 4 16 mun.

Kax ormeuasnoce yxe Bblme, ma Jenrax CaMONHCLEB YPOBHS
MOKHO BHAETh KPHBble [OBOJIBHO CJIOMKHBIX OUepPTAHHI, ABJIAIOUIHX-
G, NO-BHOUMOMY, CJIe[ICTBHEM HHTep(hepeHuHH ceilur pasHbIX ne-
PAONOB N Da3/MUYHbIX HanpaBjeHHH. C Le/bI0 BBISIBJACHHS B/eMeH-

02

‘TAPHBIX KPUBHIX MEPUOJUUYECKHX KosnebGaHuH 6blNa NpPOU3BeleHa Bhl-

6opoyHasi o6pa6GoTKa HEKOTOPBIX JHMHHIpaMM MO MeTonéy BIOI/I:
Bansio, ¢ mocienyomum pasJioxeHHeM 3alHCH Ha JieHTax Ha co
CTaBJASAOLIHE KPHUBble ajieMeHTapHbIX cefil (tabua. 10). I'[onyqegﬂble
TIepHObl OKa3aJiUCh [OBOJILHO uﬁJlI/ISKI/IMI/I K TeM, KOTopble OblIH
nosiyuensl panee. OfHaKO MOJHOH yBePEHHOCTH B TOM, UTO nony.qu:
Wple TePHOJBI Celll COBMAJAIOT C MepHoJaMH CeHIl OCHOBHBIX Hac1
npasJenuil, Her. Tak, cioxHast KpUBash JHMHHIDAMMBI CAMOMHCILE
y c. KoBxa 3a 14—15 cenrsabps 1958 I. IPU pa3JjioXeHHH ee Ha
COCTaBHBlE YaCTH 0KA3aJaCh COCTOANIEH U3 Tpex KPHBbLIX 3JIeMEHTap-
BBIX cefill: OQHOH ¢ mepuogoM 3 u 25 mun, Apyroi —1 u SQ MUH,
rperbeil — 0 4 55 muwn. Ilo-BunuMOMy, 3TO ONHO-, ABYX- H Tpexye.n;)é
RbIE MONepeyHble CefluH, HO HAYIIMe B HalpaBJIeHHH, HECKOJIbKO
COBIAajaolleM ¢ onepevyHol oChio.

Tabauya 10

Mepuonsl ceim o3. Benoro, nojydeunbie B pe3yabTaTe 06paGoTKH
JUMHUrpaMM no Metony Biou-bBanao :

C. Kpoxuno | C. Koswa  Ycree p. Knyii| C. Maskca
flara 4 MUH 4 MUH Y MUH 4 mun
1958 r.

3—4 VIII 3 25
28—29 VIII 2 25 % gg
28—30 VIII
14—15 1X 2 30 3 25 2 30
1 50
0 55 :
23—24 IX 3 30 3 05
1 10
1959 r.
23—21 VIII 3 25 ]

AMIUIMTYbl Cell B YMCTOM BHAe, MO-BUAHMOMY, HeBiJ;léi;::
aMIVIUTYAB Ke celllieo6pasHbIX KOJleﬁaI-{PIH JOCTHUraroT 3HaqHHH >
nelx pasmepos. Ilpu HHTEp(EePEHIHy Cefiul ONpeAeJUTh HCT rogo-
AMIJIMTYAY KaxOo# cocrasismiomel cedmu TPYAHO H MOXHO
pPUTb JIHIIL 06 HX 0buieil aMOJUTyIe.

B Ta6s. 11 npuBedeHsl cBeleHHs 00 AMNJHUTYAAx MakKcHMaJb-
HbIX H 50% o6ecneuyeHHOCTH Al CEeHIl YeTblpeX pasJjIdUHBIX IepHO-
noB 3a 1953, 1957—1960 rr. .

Ha Bcex myHkTax Ha6uioJeHUHi OTMEUAIOTCs 3HAUHUTE/NbHO H3Me--
HSIIOUIHeCs] aMIJIMTYIBbl, JOCTHTaIoOlHe B OTHEJbHBIX caydasx 29 ca.
Besnyuna srta cocTaBasieT OKoJo !4 TOMOBOH aMMJIMTYABl YPOBHS
BOJBI 03epa, KOTopasi, Kak U3BecTHO, paBHa 1,2 m. CpenHue ammu-
TYABl MO OTAEJNbHLIM MecsillaM H3MeHSIOTCS MaJjio.
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Ilpu nponosbHo# onHOy3MOBOM cefime . Kpoxnuo u c. Kosxa
OKa3BIBAIOTCSl PACMONOMEHHBIMH BGIH3H KOHLOB NPOAOJLHOMN ocH,
TaM, rie Habaonaiorcs nyunoctd. Unave TOBOPsl, B MOMEHT, KOT[a
y ¢. Kpoxnno uabaronaores nauBblcmme ypoBHH, y c. KoBxka oTme-
1al0TCAd MHHHMa/bHbie YPOBHH H Hao60pOT. B 5ThX e NYHKTaXx
H aMIVIHTY bl KosieGaHuil GyayT HaHGOMBLIIMMH.

Tabruya 11

AmMmnTyae cetwm u ceftmeo6pasubix koae6anuii 03. Benoro
3a 1953 u 1957—1960 rr.

AMnaurynw, cu

[Mepuonw
50 % o6ecneweHHocTH l MaKCHMaAbHbIE
=) . .
e} o] o ) <
£ & | 2| E|g|a | g
4 Mun & 3 o B 8 a ) S
sz = A% | = & = aE =
- (SR . . LS . .
O O > O 3 Q > Q
3 44 7,2 2.6 28,6 12,2
3 16 3,5 2,8 3.2 3,4 28,8 17,6 9,4 4,2
2 15 3,2 2,7 2,5 2,9 25,0 14,8 12,5 17,1
1 08 2,2 1,8 1,4 15,9 9,2 3,8

IlIpu omnoysnoBoit npomosbHOR cefimie B MyHKTax HabJojeHHl
y ¢. Maskca u y yerbsa p. Kuyii kone6anus YPOBHST OYAYT HOCHTb
CXOAHBIH XapaKTep ¢ KOJeGAHHAMU YPOBHS V C. KpoxuHo, Ho amnuin-
TYABI 3]1eCb 3HAUHTENLHO MEHbINe BCJIEACTBHE GJIM3KOTO HX PAcIoJo-
JKEHHs K Y3JI0BOH JIMHHH 3TOH cefily, ,

IIpu monepeunsix oaHOy3Js0BBIX cefimax MYHKTH HabJaoaeHHi:
y ¢ Maskca u B yctbe p.” Kuyif okasbiBaiorcs BOJIM3U obnacrei

MY4HOCTE!! U B 5TO BPeMs 3JieCh CaMOMHCUB PETHCTPUPYIOT HAHBBIC-

WHE H HaWHHU3UIHE YPOBHH, a, CleJ0BATENbHO, AMIUIMTYHA Ceiiul
AocThraer Makcumyma, Camonucen xe B c. Kosxa npu normepeyHon
ceflllle OKa3bIBaeTCs BOIM3H ee V3JIOBOH JHHHH H aAMILIHTYIbE
YPOBHA CTaHOBATCA 3/1eCh MeHbUIMMH. JIUMHHTpamMMbl y c. Kpoxuno
H'y ¢. Maskca nproGperaloT cxoqHble YepTHL. '

B uncrom Bume npomosbusle u nonepeyHble ceiilin Ha DBesjonm
03epe HaOMIONAIOTCS CPaBHUTENbHO peaxo. Yame onu npubiu-
HAIOTCA K 5THM HanpasjeHusM. HMHorma ma Hux HaKJlabBaloT-
C Ipyrue BHABI ceiiul. MeJKHe yacTbie KoJeGanus ypoBHa Ha ¢o-
He OCHOBHOH Cefillld HHOTJa CHJIBHO HCKaXaioT ee. STH Kose6Ga-
HHA caMomucueMm Ttuna «Bannali» He ysaBAMBAalOTCS B TAKOM BH-
A€, 4TOOBl UX MOXKHO ObLJIO poaHa/n3uposaTb. Bor mouemy npu-
BEIEHHbIE CpeiHHe BeJHYHHBI MePHOJOB HaGJIOLEeHHbIX NPOJOJIb-
HBIX CeHIl (3 4 44 muw, 2 u 15 mun, 1 4 08 MUR) CJefyeT cuu-
TaTh HECKOJIBKO MpeyMeHbUIeHHBIMH, a MoMepeyHbIX (3 u 16 mun) —
CKOpee MNpeyBelHYEHHBIMH.
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[TpuuuHel BO3HHKHOBeHMsi ceiill Ha BesoM o03epe He H3YuEHSI.
Hekoropble BbIBOABI MO3BOJSIET cllenaTh aHanu3 JHMHHCPAMM
C ONHOBPEMEHHBIM pAaCCMOTpPEeHHeM peXHMa BeTPOB M aTMocdep-
Horo nasuseHus. Tak, manpumep, 14—15 cenrabps 1958 r. y c. Kpo-
XxHHO u c. KoBxka (puc. 14) HaGniomanuch CJ0XHBE KOJie6aHHUsE
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Puc. 14. Cnoxnble ceiimeo6pasusie koneGanus 03. Beaoro aa 14—15 IX
1958 r.

I —y c. Kpoxuno; 2 —y c. Kosika.

YPOBHS, ABJIAIOUINECH Pe3yJbTaTOM HHTepdhepeHHu ceﬁmeoﬁpaa:
HBIX KOJIeGaHUH Pa3HBIX MepHONOB, GMM3KHX K ABYX- M TPEXYacOBOH
NPOJOJIKHTENbHOCTH, AMIJIMTYAB KOJ€GaHHH 3HAYHTEJBHB — JIO |
20 cm y c. Kpoxuno u 15 cm y c. Koxka. Takum o6pa3oM, pasMax
KosneGanuil cocrannsier 30—40 cm. Pasbl KoJeGaHHii HAa NPOTHBO-
NOJIOXKHBIX KOHLaX 03epa, Kak M CJAe]0Baji0 OXHAATh, He COBNA-
naior. Cefileo6pasnpie KofeGaHUsi B JAHHOM cJyyae pa3BHBAIOTCS
Ha (oHe HaK/IOHHOH BOMHOH MOBepXHOCTH o3epa. Ilepekoc BOAHOW
NOBEPXHOCTH OTYETJIHBO BHAEH MPH COBMEUIEHUH JIHMHHIDaMM.
PasnocTb ypoBHeH y NMpPOTHBONONOMXHBIX KOHIIOB o3epa, COCTaBJIfB-
mast B 0 « 14 cenra6ps Bcero 10 cm, nocrenenHo Bospacrana u K
14—15 u cnenyiomero aust (15 cemtss6psi) MOCTHNIA HAUGONBIIKX.
3naueHnit — 90—95 cm.

IpuunHoii ceiimeoGpasHbix KoneGaHuii B JaHHOM Cjyuae SIBH-
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JI0Cb pe3Koe mafieHde aTmocepHOro AaBJIEHHS], 3aPErCTPUPOBAH-
Hoe y c. KoBxa (1a6u. 12), u cBssanuoe ¢ HuM TNIOSIBJIEHHE IHKBAJb-
HbIX BeTpoB 3C3 u C3 Hanpasenuii co CKopocTaMu no 21,5 m/cex.
Berpr sTu BRI3Basm maron Y BOCTOYHO-IOI0-BOCTOYHOTO noGe-
PeXxps y ¢. Kpoxuno u crom y IIPOTHBONO/OXKHOTO Gepera y c. Kos-
xa. Crenlyer oTMeTHTD, 4TO cefitreo6pasnbie KoneGanus 14—15 cen-
1490ps HabuonaNHCh U y ¢ Maskca, u B yerbe p. Kuyit. Ognako
AMIIATYa KoseGaHui B 5THX NyHK-

Ta6auya 12 1ax Ghina smauuTenbho menbie, C mo-

ATMOCdepHoe nasnenue (uo6) JAYAHA 15 cenTsabps  HampaBaeHue
13—15 centabpsa 1958 f, -

B c. Koswa . BeTpa MeHsiercst ¢ C3 wa CCB u C,

- . - UTO CNOCOGCTBYET BOZHHKHOBEHMIO MO-

fata | CPOKI HaGuionennii, 4 MepeYHbIX Ceflll, BHI3BABUINX 06part-
8 1t | 2 HEI XOX ypoBHeh y c. Maskca u vy

yerbs  p. Kuydt, ¢ ammanrynamn
131X | 747,1 | 749,2 | 7490  11—17 cm.

MIX | 7404 | 7406 |741.8 Cnoxuble mepuopnueckue Kose6a-
IBIX | 7424 | 7441 17465 yug oTuersimso BH/IHB Ha JIMMHUTPAM-
o Me 3a 9 aBrycra 1958 r. (puc. 15). Ha
3TOM pHCYHKe H300paxKeHb KoJseba-
HHSI YDOBHS 110 TPEM CaMOIHCIAM Ha 03epe MpH cefille, BO3HUKIIe
Ha (oHe He6GOJBIIOrO CroHa-HaroHa NOoJ BU3AeHCTBHEM CUJBHEBIX MO-
PrIBOB  BeTpa (10—11 m/cex) zanamubix HanpasJeHdud. ['paduku
KoJleGaHu#l YPOBHS NMPH 3TOH Cefille OTIHYAIOTCS CIOXKHBIMH OUepTa-

HUAMU U OOMBbLUINMHU aMILIITYy1aMH, B oco6eHHocTd 9 aBrycra. Ha- -

flpapJielne ceAn 6b110 6H3KO K npononbHOMy. OcaabiicHue BeTpa
[IPHBEJIO K TMOCTeNeHHOMY 3aTYXaHHIO CCHIUM H COMUMKEHUIO OTMETOK
YPOBHA BOAEI y HABETPEHHOTO H IOJABETPEHHOTO Gepera. Ha pHCYHKe
XOpOLLO BUIEH COrIacOBaHHBIN X0/ ypoBHs Y ¢. KpoxuHo u c. Mask-
ca " obpatHeii y ¢. KoBxa.

Hurepecen cayuait o6pascpanus cefiuico6pa3HbIX  KoJsie6aHHil
B pesyJibTaTe WIKBAJILHOTO BeTPa CO CKOPOCTLIO 10 25 m/cek 1oro-
sanannoro Hanpassienus B 0 4 40 mun 4 aBrycra 1958 r. Bosunk-
/i TMePpHOHYECKHe KOseGaHUs MPOJOJBHOTO HampaB/eHHs. CaMmo-
nucubl B c. KoBxka n B c. Kpoxuno saperncrpuposann cefiuy ¢ am-
MIATY0H 16—17 cm B mepBOM M O 3HauHTeNbHO Gosbuleli BO BTO-
PoM nyHKkTe HaGmoaenuil. BerenctBie peskoro mombema YDPOBHS
y ¢ Kpoxuno Tpocuk y camonucua oGopBaJjics, MO3TOMY HeT BO3-
MOXHOCTII 0aTh BJUYHHY HCTHHHON aMITHTY/IBL.

Iepriser Betpa TOro MM uHOTrO HanpaBJIeHHs,, HO C MeHbIIHMH
CKODOCTAMH  TaKke HAPYIIAIT PaBHOBeCHe BOMHON Macch B o3e-
I’¢ H Bhi3biBaloT o6pasoBanue cefinr, Tak, 30 mpous 1958 . 1nocjae
TIOyAHs TOPBIB BOCTOYHBIX BETPOB CO CKOPOCTBIO 10 6 M/cex BHI-
3BaJs ceilineobpasuble KoseGaHus. IMocnenyromee ocna6ienne per-
Pa NpPHUBEJIO K MOCTENEHHOMY WX 3aTyXaHHIO (puc. 16,a). Npyroi
npumep 15—16 Hosi6ps 1958 r. eme Gosee HarnsineH. Ha puc. 16, 6
OTHET/IHBO BbIPaXKeHa OAHOY3JOBas cefimia. OHA BO3HUKIA Ha tdone
3aTyxarmoWux cedw, HaGaOABIIHXCH Ha 03epe B NpeALIECTBYIOLINE
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serpom 03. Besoro y c. Koswxka.
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cyTKH. BbisBaHa oHA CHJIbHBIMH NOPbIBAMH BeTpa 3aNaiHbIX Ha-
npaBieHuii B TOC/EMNOJyJeHHble Hachl CO  CKOPOCTDLIO oxomz
7 mjcex. CneiyeT 3aMeTHTb, YTO BETPHl CO CKOPOCTAMH MEHDLIIE
3 m/cex He BBI3BIBAIOT chonbxo-ﬂn6ynb 3aMeTHbIX MepPHOJHYECKHX
Uil ypoBHA 03. beJsoro.
KOH"?EI?EM g6ppa30M, OTHOCHUTEJIbHO XapakTepa H (POPMHPOBAHHS
IepHOIMUeCKHX KoJeGaHui Ha O3. BenoM MOXHO IIPHHTH K CJe-
IBOJLAM: .

IIYIOII;MI{Ma B(I))aepl:z npeo6aanaior cefimeobpasHble KoJieGaHus; CeHIIn
B UMCTOM BHe Ha6,104al0TCs CPAaBHUTEJIBHO PEIKO;

2) celtmeo6pa3Hple KoseGaHus 0GbIYHO  CBA3AHBI CO CrOMHO-
HATOHHBIMH SIBJEHMSIMM M 4acTbiM H3MEHEHHeM XapakTepa BETpd

e, CKOPOCTb);

(Hag)pa;i?;?w;cmlepBeTp)bI, BO3HUKAIOLMe NPH Pe3KOM usmeﬂgfgg
2T™MOC(hEpHOTO [aBJeHHs, BbI3BIBAIOT TOYTH BCerlla CEpHH CEZHHH
06pa3HbX KoJeOGaHui, Mepexoisliix HHOrLa IpH npexpag:m“ﬁ.
Berpa B CeilliH, C XapaKTePHbIM JUIg HUX 3aTyXaHHEM KoJie ;

4) sBJIeHHs] 3TH NMOYTH TMOCTOSHHO Ha6JI01a10TC B 03€pe B CBA~

34 C TeM, UTO WTHJaeBasd rnoroja He xapakTepHa AJsd besoro a3epa.

e

e

‘' TABA 11

CEMIUH JIALLO)XXCKOI'O O3EPA

Jlanoxckoe osepo (puc. 17) — camoe KpynHoe 03epo B Espone.
tlnowans ero BonHoll mosepxoctu 17 836 xm2 [lanHa osepa no
JaHHBIM ~H3MepeHHH [Ji HacrosmleHd paboThl MPUHATA pPaBHON
197 kmn.2 Cpennss ray6una osepa 51 m.

B ceBepHoii uactu Gepera no-
BOJIbHO BBICOKHE, CKAJIUCThle H
OTJIMYAIOTCS CJIOXKHBIMH OuepTa-
uusamMH. OHH H3pe3aHbl MHOTO-
UHCJICHHBIMH 3aJIMBAMH, MbICAMH,
flaNeko BJAIOIIHMHUCT B 03epo.
Bnonb 6epera pas6pocanbl MHO- %\’»”
TouHc/IeHHBle ocTpoBa. lOxuble
e Oepera Hu3KUe, 3a60JI0YeH-
Hple M XapaKTepH3YIOTCs MJaB-
HBIMH ouepTaHUsIMH. OHU HOYTH
He pacyJieHeHHl.

JHO 03epa B ceBepHOi 4yacTH
HEpoBHOe, ¢ T1YyOOKHMH JOXKGH-
HaMH H TpPAJaMH MeXIYy HHMH.
31ech cocpeoToueHbl HaunGoJIb-
e ray6unsl (no 230 m). HOx-
Hasi yacTb oO3epa: OTJMYaeTcs
MJIOCKUM JHOM C ryyGHHaMH, He
npesBblanuuMu 50 M.

Bnepsbie (B 1875 r.) Ha me- Puc. 17. Cxema . Jlagoxckoro o3epa. -
pHOJHYecKue (celilieoOpasHbie)

KoyieGaHus ypoBiist BOAB 03epa o6paTun BHEuMaHue A, 1. Auapees [1],
HO, KaK NMpaBujibHO oTMeTu B cBoe Bpems JI. C. Depr [3], o6bsacHenne
sToro sBJenus, nanHoe A. Il. AugpeeBbiM, GblJlo COBepIIEHHO He-
VIIOBJIETBOPUTE/BHBIM.

Bosbuive pasmeprl o3epa, XxapakTepHblil JiJisi HEro peXHUM BeT-

2 Mnmo Xena B crathe, onyGmukoBanHoii B 1945 r. [69), npunumaer namny
TIPOMOJILHOA OCM ©O3epa paBHOH 187 k.
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poB, peskde H3MeHEHMsI aTMOC(EepPHOro NaBJICHUS CO3AAIOT 6aaru- HOCAT J(OBOJIBHO CJI0MKKbIH xXapakrep, n
IPHUATHBEIE YCJIOBHS [J1 BOSHHKHOBEHHS celi u ceirieo6pasHbX Ko- 6anus ypoBHs B 5THX NyHKTax Haxog;’ncgmgM’ KaK IpaBu/o, Kose-
OOBIYHO B MPOTHUBOIOJIO:
K-

neGaHuil, TpuueM, KaK MOXKHO TpeAnosiararb 1o 1aHHBIM sanucei ‘ 'HBIX pasax. Xopoluel HmTIOCTpauue;
JAAMHHrpadoB, .5TH MOC/eHHe MNpeobsaaloT. MOZKEeT CJAYXKHTb puc, 18, Ha iog H CIIPaBeAJIMBOCTH CKa3aHHOIC
[peoGnanamoike Hanpap/eHus BeTPOB Ha JlagoxcKkoM o3epe YDOBHSI BOABI 3a BpeMg c 8 y 99 OpOM  H300paxceHbl Kosebamuis
10kHpx pym6os (103, 10 u IOB) B 3H2UHTeJbHOl Mepe coBIazalT 3allHCsAM caMoINuCUeB y Masika G HIoHs 10 8 # 23 uionst 1959 r. o
C HampasJieHHeM MPOJI0JibHON OCH BOJAOEMA. 3t1o obecneylBaer BO3- : yX0 1 Ha o-se Banaam. Ipoananu-
MOYKHOCTh BO3HHKHOBEHHs! MPOMAOJBHOH OIHOY3/IQBOH CEHLIH. ' - :!’i :
[o MMelCLIMMCS [AAHHLIM, Pa3HOCTb aTMOC(HEpHOro AaBJCHUS | 4!51 Y
CapraBana—Hosas Jlagora, T. e. ¢ cepepo-3alnajna ia [oro-BOCTOK, .» 5% : Ir
npepbliiaer 5—6 6, 4To U SBJACTCS NPUYHHON JOBOJIBHO CHJBHBIN { [ . 1 ]
BETPOB BJIOJIb NPOJOJBHOE OCH o3epa. [IuKJ/gOHB uYacTo Iepeme- 543 -
LafoTCs Monepek o3epa. BcsefcTBHe 3TOTO CO3AAIOTCS 3HAUHTEND: ' Al
Hble PA3HOCTH [aBjeHHs Ha 3anajHoM M BOCTOYHOM feperax H BO3- = l il
HMKAIOT [ITOPMOBBIE BeTphbl. Takasi cuTyauns HHOTAA MPOAO/IKACTCA . . } \\ N ]
HeCKOJIBKO Jiiefl, IPHUEM Pa3HOCTL AaB/eHHs Ha 06OHX Geperax He- i B l R.1) %
peako mupessiiaer 10 u6. PasnocTb AaB/eHHd B 10 u6 womxer. 5371 N \ '1 i
6LITH TPHYMHON BO3HHKHOBEHHUS CeiIIu C aMIJAuTypoM B 7,5 . H"J I I [ : |
Berposoii pexuM Ha JIafoKCKOM o3epe OTMHYaeTCs OBICTPBIMH 535 : : |1l ! ' ; *WM
y3MeHeHHsIMH HalpaBJ/ieHHs BeTPOB; MHOTJa BeTep B Teueule 30— s » “ i \ i
40 mun MeusieT cBoe HanpagJeHne Ha 135-—150°. ' : .:31 R 1{3 _ '
Cefimy J1ago)CKOro o3epa NOUTH He uaydeubl. B ruppomorude- o - RN
cKoli suTepaType 4O caMOro HeJlaRHero BpeMEeHM MONHO OBL1O 537 : 4 ) T
BCTPCTHTH JIHUI KPaTKHe YMOMHHAHUSA 00 5TOM SIBJICHHH. C 2
B 1948 r. ¢uHckuii ucciegosarens Hiamo Xena ony06JKKOBa S | th .ﬁ )
He6GOoJLINYI0 CTaTblo, NMOCBAUIEHHYIO cefimaM JlajozKcKoro osepa 533\’WNPAVA.,_' A hn‘l \lm
[69]. Ao, MO CyllecTBy, NepBoe HcciejoBalne [O JaHOMY BOIPOCY. ‘ ﬂ T ML T f tH
B craThe naeTcs XapaKTepHCTHKA MPOJOJIbHOH CeHIlH MO JaHHb 531 I A~
pacuera no ¢opmysne Mepnana u 1o 3amUCIM JuMHHrpada n Cop- l‘v W AN
TaHJaxTH (HA 3amajHoM Gepery o3epa) M BBLICKa3biBaeTcst MPeano- 29 : ‘”V B
J0xKeHue, 4To Ha6Jiofiaioulasics cefilna ¢ KOPOTKHM MEPHOLOM B 527 - L
15 mun mpeactaBjsier co00# ABYXy3JIOBYIO ceflliy, BO3HHKAaOLLYIO T I L
B 3anuBax KonesurcaH u CODPTaHJAXTH. : a2 A 24§ g
Jlanoxckasi axcneauiust Jlabopatopun 03epOBEACHHT AH CCCP Puc. 18. Cefitun Jlanoxcxoro 03epa 1mo 3amHcaM caMomnmcLe
opraHH3oBajia UCCIeA0BaHHS ceitin B YKHMBapcKOM 3aJjiMBe 03epa. 3a 2223 VI 1959 r. HCLEB YPOBHA
PegysbraToM paboT SKCreMUHA B OTHOLICHHH . cefill SBHJHCHL HE- 1~y o-sa Banaam; 2 -y masa Cyxo.
Gonbmne cratbu T. M. Manununoi [28, 29, 30] u A. U. Tuxomuposa 3upyeM 3TH rpadukd. ITo maHHBIM - Ha610 i
[52]. DToil e sKcreAnIHeil B HIOJNE 1962 1. 6bl1 YCTAHOBJIEH CAMO- 21 wnions Bech HeHb 10 19 4 BKJIIOYHTE/bHO ﬁ%‘jﬁ' Y adia Cyxo
‘ mucer, yposust B ¢. KoGoHa. - ‘ § TaaHO-ceBepO-3aMaJiHOTO HANPABJIEHHS CO CKO oc(;ﬁiﬂcﬂ BeTep 3a-
! B Bemennu CeBepo-3anaiHOro ympasJeHHs THAPOMETeOpOJIOTH * WaomuMn 8 m/cex. B 1 4 Houn 22 wioHs Bete pHe 4, He TpeBsl-
yecKoii ciyxObl UMEIOTCs YeThipe aAuMunrpada: y maska Cyxo, Ha § enne Ha CC3 M coXpaHH/ 3TO HaNpaB/eHHe Elo lgeMeHHJI Hanpas-
o-e Bamaam, y Bymxom6uHata H B OcuHOBLE. 4 TIpHYeM B 3TOT Yac CKOPOCTb BeTpa JOCTHIJIA MakK “ TOTO JKe JiHs,
| lns Toro yToOBl MOJIyYHTb B TEPBOM npuGIHIKEHHH TPEACTaB-’ YHHBl — 18 m/cex. B 19 4 sTOrO e aus BeTep H A
! NeHWe O TepHOAEe MPOJOJBHON ONHOY3/0BOH ceiiiun, Gbi BHIUNC/ICH cBoe Hanpasjgenne na CCB u coxpauun EFOpBe§§K02:K02g3MeHPIJI
) stor mepuon mo opmysne Mepuana, OKa3aBLIMHCAH paBHBIM | T[puYeM CKOPOCTH BeTpa CTajd 3aMeTHO yMeHbmaTbﬂ b HIOHS,
4 4 54 mun. Naxe Gerjoe pacCMOTPeHHe JMMHHIPaMM CaMOTHCUER TMon BO3ACHCTBHEM yKA3AHHDIX Berpon c,q.C
BOOMEPHHX TocToB y Masika Cyxo W Ha O-Be BasaaM [03BOJSIET {22 monst BosHMK HaroH, a y o-Ba BanaéM‘—}érg:HEi‘)qu}/Soogplaioq.
: , 30-

HpHﬁTH K BBIBOJY, UTO KpHBLIE, 3anucaHibie 3TUMH caMoOlHMCUaMH, . 3 BaBLIHHCS nepekoc BOAHOH INIOBEPXHOCTH OKa3zaJics PaBHBIM 99 5
! ,O CM.
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caMoIyclia, yCTAHOBJIEHHOTO B COp’I‘aHJIaXTPI, MOXKHO OTUeTJ/IUBO

B pesysbTaTe 3TOr0 BO3HHMKJM CHavaJa cefiiieoGpa3snble KoJieGanusi,
[OCTelleHHO TpeBpaTHBLiNecs B CEAIIM C XapakKTepHbIM Jsl HHX 3a-
TyxaHueM Koje6anuit. IIpeTHBONOJIOKHOCTE (a3 KoJie6aHUll ypOBHH
BOZbI B OGOMX NyHKTax HaOJIOfeHHil Ha TNpPHBEJEHHOM pHCYHKe
BHJIHA [OCTATOYHO OTYETJIHBO, '

Ha puc. 18 xopoluc BbipaxeHbl NepuoAnYecKre KoJsie6aHus C Te-
projoM okoso 4 4 40 mun, npeicTapJsiiollye co60H, NO-BUAUMOMY,
NpoaoJbHble 0AHOY3/10Bble ceiik. Ha done 5TuX KoJieGaHuli BHAHA

ceiillla ¢ MeproaoM okKoJio 18—19 mun.

Cratucraueckass o6pa6oTKa JIeHT CaMONHCIeB Ha BCEX YeThIpex
nyHKTax HabaoaeHHi (masix Cyxo, o-B Banaaw, ByMmkombusar H
OCHHOBell) MO3BOJIMJIA YCTAHOBHMTD, YTO MO MAHHBIM BCEX 3THX BO-

JOMEpHBIX IOCTOB Npeo6.siajaioT cefiieo6pasnble KoseGaHust ¢ fe-

prosoM B 4 u 30 mun. OGpaboTKa 3amucH CaMONHCLA y MasKa

Cyxo 1o Metony biou-Basio onpeneinia npoAOIKHTENLHOCTD MPO-
NOJBHO# OfHOY3J0BOk cefin B 4 ¢ 31 mun (1959 r.). DTn cedwn

Ha6JII0A10TCs JOBOJMBHO 4acTo. Pexe BeTpeuaercs ceffia ¢ nepuo-
oM B 2 4 36 muH, a elle pexe — ¢ MepuojoM B 1 4 43 mun. Iloutn
[IOCTOSIHHO Ha BCex JMMHHIpaMMax 3aMeTHa cejilla C KOPOTKHM
nepuofoM B 15—18 mun, a nHorna u B 29—30 muH.

[lo naHHbIM (HHCKOTO HccienoBares Yimo Xena, Ha JeHTax

yBHIETb cefiily ¢ NMepUOiOM B 4 « 36 muH u ONHOBPEMEHHO c HeH
cejilly ¢ MaJibIM TepHoioM B 15 mun (puc. 19). Kak yxe ykaseiBa-
J0Ch BBIIe, 5Ta cefilia ABYXysjaopas, oOpasyiomascs B 3amupax
Konepurcan u Coprannaxti. MaMo Xesa paccuuTal o dbopmysie
Mepuasa nepHoj| ABYXy3J0BO#H CeHuIM AJIs 5TuX 3a1uBoB (15 mum).

It Toro 4To6b PElIMTh BOTMPOC O BEJHUMHE TIEPHOLOB OAHOY3-
JIOBOji H IBYXY3JIOBOH MPOJOJLHOM ceffil, Gbiu Mpou3BeleHH pac-
YeThl 3THX MEPHOLOB Pa3JIHUHBIMH CIOCOGaMH. IMpexzne Bcero Gbll1
phiukcaen mepuox Ty, a 3ateM H Ty Mo dopmyne Mepuana.
B pesyabrarte BLIUHCJICHUE oKa3ajaoch, uro Tj=4 u 54 Mun W
To=2 u 27 muH.

3areM 3TH Ke IEpPUOAbI OblJK BHIUHC/EHbI 0 METOLY Kpucraia.
Ha puc. 20 noxasana HopMaJ/ibHasi KpHBas JlapoxcKoro ozepa, cxe-
MaTH3MpOBaHHAsi 3aTeM B BHIE JBYX NepeceKaiomuxcs NpSAMBIX
HAKJOHHBIX Juuuil. [lisi 3TOoro ciydasi, kak Gbulo TMOKaszaHo pauee
(cM. cTp. 54), MepHOMN CeHIIH MOXKET 6bITh HaleH B pe3y/jbTare pe-
[leHHs] YpaBHeHHs ‘

Iy (m) Iy (agm) + 1o (agm) Iy (aym) =0,
e m — yrJoBas uyacToTa KojeGanuit, cBisaHHad C nepuoaoM
i 2n
ceftun paBeHcTBOM T3=—-. [TapameTpsl &; M &y ONPENESIOTC 10

¢opmyaam
, 2V, 2Vy

—— H Qg ™= ———
/aog 2 V—aog;’

112 ’ . - | T S e

al:

rie V;—miomanb BOAHON MOBEPXHOCTH 0O3epa OT Hayana Koop-
AMHAT 10 NONEPEYHOro CeueHusi o3epa C HanGoAbiIeil opaHHATOMN
HODMaJIbHOH KPHUBOH; V, — mrowanb BOJAHOH MOBEPXHOCTH OCTaJb-
HOit uactw oszepa. Ha puc. 20 Vi=O0B, V,=BC. Byksoi op
obo3HaueHa HauOOJbLIUAS OpAMHATA HOPMAJbHOIl KPHBOH; BeEJH-
UMHa S, (Ha puc. 20)=1030,5 xu?®, V,=1404,7 xm*, napamer
0, —883,6 cex, a,— 1033,6 cex. ’ ’ P

)

e
-
———
"]
——
o
[

Puc. 19. (;efgmu Jlapoxckoro o3epa mo 3amnicsaM CaMOMHCUA -VPOBHA
y Copraunaxtu 3a 26 VI 1926 r. (mo lamo Xexa). ’

Lo
1060+
800+
500+ .
—~,
[~
\‘\
400 N
N \\
\ \\
200, SO
1 \
\
0 U;algag L vy . . U am?
% ‘ 5090 7_00.’]0 15090 A Z&"ﬂ"/‘(}
Puc. 20. Hopmanbuas A
.20, puBas Jlanomckoro
1- HOPMAJABHAA KPIiBasl BbIMIICIACHUS 110 MO])(I)OA\IC‘I’I)II‘ICCI\'IM\I '1111(313:\;1)'3:7 — 1
Ounzcennas HOPMAALHAA  KPHBa osepa. . e i

IlpuBenennoe Bbillle ypaBHEeHHE pPeIIAIOCh METONOM TOCAET0BA-
TeJbHBIX HPUOJHKEeHUH, npuYeM 3HaueHIs q)ym\'mn"x‘Beccena Haxo-
Auauch no tabauuaMm stux Qynxumii [53]. B pesyasTate peufenns
3TOrO ‘ypaBHeHI/IHuﬁbL/’IO HanneHo, uro 7'y=4 4 55 mzu-z. AHaJIOrHYHBIM
oépaaooM Obl;1 HaiteH NepHOJ ABYXY3J0BO{l NPOAOLHOfN CeilllH, oKa-
3apiuuiics paBHbIM 2 4 20 MuH. ,

anee GblnM NPOM3BENEHB PACUCTHl MEPHOIOB TeX ¥Ke Ceilll 1o
merofam [asbisoea, [ledanta u Ipayamsna u 1. A. (cm. Tabua. 13).

8 Cefiint na ozepax CCCP
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B Heil o6pairaer Ha ce0s BHIIMatHe CJeAylOLIEe. Hepnonlliar'
1BYXY3/0BbIX Cefill, BbIUHC/EHble Pa3/IHUHBIMI METONaMH, He3Hauk
TeabHO OTAHUAIOTCS Apyr oT gpyra: MaKCHMaJ]bH(g(’é/ OTé(JIOHeHHe oT

eT 8 mun, Hau DY . SHAUHTEJbHO

6/I0EHHO BEMHUYHHBI COCTaBJIsICT , r
e Tabauya 13

MepHoabl NPOAOALHBIX cefiwt JlafoweKoro o3epa, pacCYHTaHHbIE
pasiAHuUHBIMH MeTOJaMHu

MeTonn
i Kpuctaaa, | Jasbinosa, | HedahTa, ﬂpayﬂms‘ﬂa,
Pt Celful Itldep;;?;ta, t})“ Mun u MU Yo AUH 4 MUH
26 4 23
P 4 56 4 55 4 3:1 4 2
gﬁ;g:ﬂg:;;. 2 28 2 20 2 17 2 19 2 16

Xyse 06CTOMT [eJ10 C MepHOaMK OJHOY3JIOBOH Ceilly, I;st:xwg;zua;l;n
Ol BeJIMUMHBI LOCTHraet ,
HOe OTKJIOHEHHe OT HaOJIIoLEHH "
99, npuueM HaHXyALIMe Pe3ysbTaThl AAIOT METOADI Mepuana 1 Kp
r

1
cTaJsay D10 H [MOHATHO, €CJAH NPHHATE BO BHUMAaHle CPaBHUTENDbHYIO |

‘ 8 B HeM.
CJ0XKHOCTb pesbeda AHA o3epa M GoJIbLIOE YHCIO OCTPOBOB B HE

M . e \ .
i N i 9
” 1~ ;
ag; A\ % N )

N4

81

o ,
uh ' P A
13 bl W Mo o My 'A‘“\1 T

= 16 & 20 22 24 ? 4 5y

6

4 ) .
Puc. 21. Ceiimu JlagoxcKkoro 03€pa (0 3aMHCH CaMOTHCLEB ypOBH
’ . BOA

bl. )
- 1960 r.
a —y c. Kobounr 32 9993 VIII 1962 r.; 6 — ¥ c. Ocunopua 3a 17 18 VI r

[MpuBenenHble NaHHbIe HabJalofeHu Mo
3yJbTATHl PacyeToB NO3BOJS
4 y 31 muw TpelCTaBJIsieT CO

a
<

cetiiny. OnHako paccMorpenne JIMMHHTP
YCTAHOBJIEHHOIO B E\oﬁoﬂe, 3aCcTaBJsieT b
3TOMY BBIBOJLY. ﬂeucmmeunbﬂo, .no naHT}H
mepuol CEALIH Haubodpliell JJUTeJbHOCTH,
Hssi BeJMUMHA W3 HaHHbIX Aas 66 BoJsiH
okasajcsi paBHbIM 5 « 50
JIpUULIOCh BCTpedaThbes MpH
HUrpam

114

yeThIpeM IIOCTaM H pe-
I0T CuUMTaTh, UTO cefilia C NEpPHOLOM
60#1 0IHOY3JIOBYIO npononbﬂyoxzoc::};l;i;
— 0 0 .

cefiia ¢ nepuojoM B 2 ¢ 20 muH ﬂBgﬁﬁsﬂ(?:&/onucﬁa oo
KPHTHUECKH OTHECTHTb X
M 3TOro MocTa CpeaHull
BBLIUMCJEHHBI KaK cpell-
(ni0sb—HOsI6pb 1962 T.),
mun. C ceflluaMy TAaKOro nepuoia He
06paboTke caMBIX Pa3HOOGpa3HBIX fn:\:
M CAMOMNMCIEB, YCTAHOBJIEHHBIX B OCTa/ibHBIX YETBIpEX Iy

Tax tabijiogenuli. s toro 4tobul paTh NpeacTaBieHye 0 Xapak-
Tepe cefilll, 3apPerHCTPHPOBAHHBIX CAMOIMUCIEM B Ko6one, mnpuso-
Anreq pue. 21, roe xopowo BHAHA cefima c NepHOAOM OKoJio 6 .
B03MOXKHO, ¥4TO 3TH cefiuiu NPenCTaBAAIOT co000 CTOSTUHE BOJIHEI,
BOSHHKILIHE B MEJKOBOAHOH yacTy osepa.’

Bosbwioit unrepec npencrassasier nosoxenne Y3JI0BBIX JIHHUH Ha
osepe. Paccrosinisa y3/oBbIX JIHHHA 110 MPOMOJIbHOH OCH 03epa, CUH-
Tas OT CEBEPHOro KOHUA, ObIH ONpexeJeHbl Mo netony Hedanra.
Yanopas nuHus ONHCY3J/I0BOH IPONOJNBHON CeHLIM, MO AAHHBIM 3THY
pacueToB, HaXONHTCA Ha paccTossHUM OKogo 110 xm or CEBEPHOro
KOHUa e3epa. Y3/0BLIe JHHHU ABYXY3JI0BOH IIPOJOJIBHOH CEHLIH OT-
CTOAT OLHA HA PACCTOAHHH OKOJO 50 KAt OT CeBEPHOIO KOHIA H BTO-
pas — okoso 40 k# OT 10:KHOrO KOHIA TPOXONBbHON OCH o3epa.

[Tonoxenue yanoBex nHUI 06bsCHSET HEKOTOpEIE 0CcOBeHHOCTH
AUMHUrpaMm y masika Cyxo, Ha o-Be Basaam u B Copraunaxtu,
Camonucen B CopTaniaxTH HaXOMHTCA LOBOJNBLHO OJM3KO K nome-
PEUHOMY CEUEHHIO, B KOTOPOM PACMOJaraeTcsl y3J0Basi JHHHA OLHO-
Y3JI0BOH  NPOMOJIBHOIN celiin. STHM o6bscHseTCs 3HAUHTEILHO
MEHbIIasA aMnnTyAa 3TOH cefiwin y CopraHsaxTd, yeM y Maska
Cyxo u y o0-Ba Banaam.

O-p Banaam naxomurcs B HENOCPeACTBeHHON GNH30CTH K fone-
PEUHONMY CEUYEHHIO, B KOTOPOM PACHOJIOXKEHa y3,10Basi JHHUS IBYXY3-
JI0BOH I1POA0JIBHOL cedmH. K mocsepneli CPaBHHUTE/bHO GJIM3KO Ha-
NOAUTCA W nUMHMTpad y maska Cyxo. DTHM 11 00BbACHAETCS NOYTH
MOMHOE OTCYTCTBHE Ha JIEHTAX 3THX CAaMOIMCIEB 3alHCel IBYXY3J10-
BBIX NIPONOJILHBIX CeHll. DTy celuly Jayumne MOMKHO NPOCJENHTD 1A
JICHTE CaMOMUCILa, yCTaHOBJIeHHOrO B CopTaHiaxTH. '

AMIIIMTYABI OTHOY3JI0BbIX NPOJNOJIBHBIX CEHIl 3HAUYHTENBHO GOJib-
e aMIVIMTYAbl BCeX APYrHX BHAOB cefi. Ho H oM He oTuHuaoTCS.
CKOJIbKO-HUOYIb 3HAYMTE/bHBIMHE BeJHUMHAMU H, KaK npaBHJIO, He

- IPEBOCXOnAT 15 cm, yallle 2Ke BCEro OHM GJIH3KH K 5—6 car.

Bosbuioit unrepec npeacrasasior CelllM, BO3HHKAIOLIHE B OT-
AeJIbHBIX OyxTax M 3ajuBax. CBefeHHS O TAKOro pora ceifmax
HMEIOTCA B YNOMAHYTHIX Bblule cTatbAX Mamo Xena u T. Y. Maun-
HHHOH. Kak yxe ykaswiBasoch Bbimte, Mamo Xena BBICKA3bIEAET
pEAIoIOKeH e, YTO cedllla ¢ NepHOAOM B 15 Mun v ¢ HeGObIIHMI
AMILUIMTYAMH TIPEACTaBJsieT cO0O0f MeCTHYIO cefiiuy, BO3HHKaIOLH VIO
B 3annBax Konesurcan u Copraunaxru.

TwatenbHble HcclefoBaHUs ceiitl B SIKHMBapCKOM 3asHBe B Te-
deHue tpex Jer (1957—1959 rr.) npoussommanch skcmemunneii Ja-
Goparopun oseposenenuss AH CCCP. dxcneannueii 6ui obopy no-
Ban p#i BOLOMEDHBIX nocToB (puc. 22). Ha nsyx us nux (Ne | u
Ne 2, 1noc/ieIHUH [PH BHIXOME M3 34/1HBA B OTKPBITOe 03epo) OblLiai
YCTAHOBJIEHBl ~camonucubl Tuna «Basnmait> Camomnucer; na nocTy
Ne 1 pa6oran ¢ | mona no 9 ceHTAGPA 1957 1. u ¢ 26 mions no

3 Moxer GbITb, HA 03epe CYWECTBYIOT, KDOMe TOro, Cefflill ¢ TaKkiM MepHo-

AOM, BO3HilKalOWIle BOKPYT . OCH, COOTBETCTBYIOWIEH HanGoJblilelt NPOTIIKEHHOCTH
o3sepa (218 xun).
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15 cenrsGps 1958 r., Ha mocty Ne 2 — co 2 aBrycra no 6 cenrsiops:
1957 r. u co 2 uions no 20 cenrséps 1958 r.

Kpome OCHOBHBIX YCTaHOBOK, Kak coo6maer T. Y. Manu-
uuna [30], OAHOBpEeMEHHO ¢ PerHcTpaiueil ypoBHs Ha yKasaHHbIX
IByX  [OCTaXx  HCIOJb30BAJCsH MUKDOJIIMHHIpag  CHCTEMH
B. TI. MaTBeeBa. DTOT caMoIHcel| YCTaHaBJ/IHBAJCs B Pa3/IHUHBIX
yacTsix SIKHMBapCKOTO 3aJIMBa M B JIPYTHX 3a/HBaxX 03epa. T. Y. Ma-
JMHHHA Tpou3pena 0OpabOTKy JeHT camonucua YpOBHS W pac
cyuTaja TMePHOMIb! Ccefill, BO3HHKAIOWMX B 3aJHBC. B pesysabrare
pacueToB 0Kaszajoch, 4YTO Ile-
pHOJ OJHOY3JI0BOi IPOJOJIbHOI
cefimu 3ajuBa no ¢opmynae Me-
puaHa 24,2 muH, 1O Jwobya —
980 mun, mo Merony JlaBbiao-
pa— 20,8 mun u [Hedanra —
21,2 mun.

IIpu oGpaboTKe JEHT camo-
[MCUeB I1Ia BOAOMEPHOM - MOCTY
Ne 1 Obuwia BblAeseHa MOpexae
BCEro MpoOfOJbHAsg OLHOY3JIOBas
celila, MepUoa KOTOPOH B Cpell-
HeM H3 AAHHBIX 1o 29 BOJHAM
okazajcsi paBHbIM 4 4 38 mus.
Cpenunit u3 33 BOJIH MepHO. TOI
JKe cefflud MO JIHMHHRpaMMaM

4/

camonuciua Ha mocry Ne 2 oka-

Puc. 22. CxeMma pAacuOJOMEHHS BOLO-
MepHbIX MOCTOB B SIKHMBAPCKOM 3a-
anpe JIafosKcKoro o3epa, yCTPOEHHBIX

3ajcs paBHbiM 4 « 39 mun. Ha
fgenTax o6oux camomnucues 00-
HapysKeHa, KpoMe TOTO, ceiilia ¢
nepuonom B 56 mun. Jta ceilia,
[O-BHAMMOMY, MpeJcTaBJser Cco-
60i1 ueTBIPEXY3J0BYIO IIPOOJBHYIO CeiIly BCEro Jlaj0CcKOro ozepa.
Cpenuuit nepuo/ 3Tofl ceflllii NOACUHTAH T. Y. ManuHuHO MO JiaH-
HbIM AJsi 725 BOJIH, 3apPETHCTPHPOBAHHBIX CAMONMHCHAMH Ha 060HX
nocTax. -

Apanus 3amiceil . MUKpoJuMHHrpada HO3BOJHI MasHuEoH
yCTaHOBHTh CyLIeCTBOBAHHE B SIKHMBapCKOM 3aJIMBE €elile TPeX BOJH:
onHoi ¢ mepuopon oxoso 10 sur, BTOPOIi ¢ NePHOLOM OKOJIO 8 MUH
H TpeTbeil C IIEPHOAOM B 2 MUH.

" HecMoOTpsl Ha OTHOCHTENbHO HeGOJbINE AMIJIHTYbI ceill, OHH,
1o Beeil BepOSTHOCTH, OKA3bIBAIOT 3HAUNTEJIbHOE BJIHMAHHE Ha IHEPE-
MellluBaHue BOJBI B o3epe. MoxHO npejno/sararb, 4To B Hepuoa ot-
YeT/UBO BHIPaXKeHHOH cTpaTn(HKaUHK BOJHOII Macchl 03epa BO2HH-
KaloT M BHYTpeHHHe CeMIlH, BbI3bIBalOUINE NepeMellBaHie BOJHBIX
Macc 03epa WM TeM CaMbIM OKas3blBaiollHe BJISHHUE Ha pacmpenene-
HHe TeMrnepaTypbl U COJepIKaHHe KHC/I0pOAa B BOJE 03€pa B JneTHAf
nepuos. Bbiso Gbl BecbMa ¥KeJaTebHO TOCTABHTD creildajbHbIe HC-
C/Ie0BAHHS MO 1I3YUCHMI0 BHYTPEHHHX CeHLl Ha JlanoKcKoM o3epe.

akcnenuuueii {laopaTopnn - 03€pPOBE-

neans AH CCCP.
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FJTABA 111

CEVIIN OHE)XCKOI'O O3EPA

Ouex<ckoe 03epo, BTopoe nocie J1agoxcKOro o BeJHYHHE 03ep0
B EBpone, naxonurcs B Gacceline p. Hepnl. [laowaap BomHoii nlo-
BEepxHOCTH o3epa 9890 «m?, nauHa 248 wxm, Haubodbuias LWIHDPHH
79 km, cpenHss ray6una 30,5 . B b

Beperosasi iuHus 03epa B ero ceBepHOM uacTH CHJIbHO H3pe-
3aHa M pacujieHeHa y3KMMH ry6aMH W 3aJHBaMl, BHITSHYTBIMH C
Iclzfileppozfm};a rg;'}l IOxHas, 1oro-BocTouHast I 3amajHas yacTH o3epa,
; HUaloT
Ranpoti, o Csl NPaBHJIBHOCTBIO H BI?Ipa}KeHHOCTbIO Gepe-

JHo OHemcxgro o3epa OTJHMYAETCHA UYPE3BbIYANHO CJIOKHBIM
CTpOEGHHEM U KpaiHeil HepaBHOMEPHOCTBIO B pacnpeae/eHuH IayoHy
Ilo xapaxrepy nHa Bce o3epo pasmessieTcss Ha aBe qacm—ceBep-‘
HYIO M IOXKHYIO, NpHMepHo 1o JuHuH T, IlerposaBomck — ycrThe
p. Bonabt. IOxHas yacTh — cpaBHUTENbHO POBHBI M0 pesbedy nna
'BOJI0EM, OOIIMPHBIH U T1yGOKHH, B KOTOPOM TIJyGHHB YMEHbIIAIOTCS
K tory. CeBepHas uacThb O3epa OTJHYAETCS UYPE3BLIUANHOH KOHT-
PacTHOCTbIO: COYETAaHHEM TVIyOOKHX BHAOHMH C NOBLIIEHHEM [Ha Ha
BecbMa HeOOoJbIIMX MoIAaAAX. 31ech Ke PacloJoKeHbl H HaH60J/b-
e rayGUHBE 03epa. _ '

B Omnexckom osepe nacuutsiBaercss 1369 ocTpoBoB, mpuueM He-
KOTOPbl€ M3 HHX OTJIMYAIOTCS 3HAUHTE/bHBIMH pa3MepaMH. TaKoBHI,
g}?ggn(né?p’,mz)o-: ﬂpl.(mmeumn (148 xkm?), DBosbmoi JleaHkos-

3HauuTe/bHble pasMephl o3epa, oGecrneurBaOKe Pa3roH BeTPa,
¢dopMa ero, BLITAHyTAasi MOYTH MO MEPUAUAHY, MPEACTABJSIOT co6oit
yc/0BHsi, GJ1aronpHATCTBYIOMHe 06pa3oBaHHio cellll U cefileoOpas-
nbix KoneGanuit, OcoGeHHOCTH MOP(OJOTHH 1HA, 0GHJHe OCTPOBOB
HU3pe3aHHOCTb O6eperoBoil JIMHHH CO3Lal0T cnoﬁmy}o 06CTaHOBK\;
A/t Pa3BHTHS 3THX siBJIeHHH. PexuM ke BeTpPoB 6/1aronpusTcrayer
MepHONHYECKUM KoJjle0anluaM BOJLHOH MacChl 03epa.
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[To nannpiM HMewwuxcst HaGaOneHU, B ceBepHONl yacTH o3epa
TOCMOACTBYIOT MMOUTH Bech TrojJ BeTPHI I0KHBIX HallpaBJeHHH ¢ OTKJO-
NeHHeM B Mapre, ampese, HioJe, aBrycre, CceHTsi6pe, okrsabpe u
nosi6pe ¥ 3. B mMae u mione 3nech HabmonaeTcst u3pefKa U3MeHeHHe
HanpasJsenusi perpa K B u CB.

B cpenneit yactu o3epa (nmpuMepHo 1o aunuE [lerposaBoack ——

ycrbe p. Bonsiel) npeo6nanaer samanHoe HanpaBsieHHe BeTpa, MpH-
UeM OCeHblo, 3UMOH H BeCHOH HMeeT MEeCTO HEeKOTOpOe OTKJOHeHHe
x 10, a serom k C. - ‘
"~ B roxHOi uyactH o3epa Gosbluyi uacTe roga mnpeo6iaagaior
BeTpbl I0XKHHX pymMOOB, KpOMe HIOHSI, KOT[la TOCIHOJACTBYeT ceBepo-
3anajHelil BeTep, u HIOJST C NPEHMYLIECTBEHHO 3aNafHbiM HampasJe-
HHEM BeTpa,

B TlerposaBojcke B mepHon Maii — aBryCT XOPOILIO BHIpaKeH
Gpusosblii pexkuM Berpa, [HeM npeo6safaioT BeTPbl BOCTOYHBIX

pym6os (IOB, B, CB), a yrpom u Beuepom zanmagnbix (O3 u 3).
HanbGosee cuIbHBIMH BeTpaMH MOYTH BCIOJAY SIBJASIIOTCS HOXKHDIE,

BeTpLI, MPHUeM BeTpbl CO CKOPOCThIO Gosiee 10 a/cex Habmonaiorcs
B 3MMHHe Mecsiibl (HOSI6pb — siHBapb). B HIo/Ne HX NMOUTH He Obi-
BaeT. DTOT ke Mecsill OTJHUaerTcss HauGOJbIUHM UYHCJAOM jJHel co
UITHJIEM. '

ITon BosneifictBHeM Berpa Ha OHexCKOM 03epe HaGJ01al0TCH
HarOHbl, CrOHbl, ceHlIH M cefimeoOpasHble KoJeGauus. Harouel u
cronbl Ha OHEXCKOM o3epe HanGoJiee CHIBHO BLIPAXKEHBl B €r0 H0XK-
HOH MeJKOBOAHOH wacTH. OAHAKO W 34eChb BeJHUHHA NOAbeMa
VPOBHSI NPH HaroHe He npesbiuaer 25 cm. OueBHAHO, YTO M CEHIIH
1 cefiimeo6pasnble Kosebanusi B OHEXKCKOM 03epe TaKiKe J0JIKHLI
OTJIMUAThbCS] MaJIbIMH aMIIUTYLAMH,

Ceitun OHexkCKOTO 03epa ITOYTH He H3yuyeHH. Bmecre ¢ TeM Ha-
BECTHO, UTO BlepBbie cefild B Poccuu 6blaM oTMeuyeHbl MMEHHO Ha
Onexckom osepe. Muxenep Cra6GpoBckuil ony6aukoBan B 1857 .

HeGosbuyio craThio [82], mocBsitiennyio cefimam OHERCKOro o3epa. -

B stofi craree CraGpoBcKuil BmepBbie Ha3BaJ ONHCHIBAEMOe sIBJe-
HHe ceillelt, 3a0.T0 Ao Toro, Kak dopesb BBes B HAYUHYIO JIHTe-

patypy stoT TepMuH. CTabpoBcKkHil B 061EM NPaBHALHO OGbSICHH .

NPHYHHBEl BO3HHKHOBEHHS ceHl,

Hauvanom nsyuenus ceitmr HykHo cuntats 1956 r., xorga Jleunn-
rpaickum oraenenreM I'maponpoekra 6413 ycrbs p. Berrerpsl 6ol
YyCTaHOBJIeH caMOINHcell YpOBHA Tuna «BaJnaity, npopaGorapmnii ro
1959 r. 3nech e OblT OPraHH30BaH M -BOAOMEPHLII MOCT, HabJo-
HeHHsI Ha KOTOPOM NPOHM3BOMAMJHCH N0 OOBIYHOH mnporpamme. On-
HOTO caMoOlMCUa YPOBHSI, KOHEUHO, BOBCe HeJ0CTATOYHO JS TOTO,
YTOGbl MOJYYHTb  CKONBKO-HHGYAb OTUETJHBOE IMpeACTABJEHHE
0 ceffiuax Ha Takom OGosbuIOM BojOoeMe, Kak OHexkcKoe 03epo.
JlenTel YKa3aHHOTO caMOnHcHa M OblIM HCIOJbL30BAaHbl B 11aCTOSILIEH
pabore. : .

i Toro yTo6bl MONYYHTE B EPBOM NPHGJHKEHHH NpeacTaBJe-
Hue o nepuofdax ceHm OHexxcKoro osepa, Gblid BLIYMC/AEHB 3TH
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NEPHOABI LJIs1 MPOILOJBHBIX H MOMCPEYHLIX cefill Mo dopmyne Me-
pHana.* Pe3yibTaTsl 5THX pacueron npuBeledsl B Tab1. 14,

Bue Bcsikoro comuenus, NPUBE/IEHHble NaHHBle O MepHOAAX cefii
C Da3JIMYHBIM YHCJIOM Y3JI0B HOCAT BechbMa NPUONMKEHHBII Xapak-
TEP, €C/IN NMPHHHMATb BO BHHMAHHE CJIOKHOCTE OYepTaHus 6ep%ro-
FOI JIMHHH O3€epa M pacnpesiesieHust riy6un (puc. 23). "

TaGruua 14

flepaoan cefimt Onesxckoro o3epa,
paccuuTaHHeie no dopmyne *

Mepnana
Uucio I'Iponuonbuasl Ionepeunas
yan08 ceHuia, ceiia,
4 MUK Y MUK
1 8 00 2 26
2 4 00 1 13
3 2 40 0 49
4 2 00 0 36
g 1 36 0 2 .
1 20 2
; 0 24 emposkboden
\;

Tem ne menee naunsre, npH-
BelleHHble B TabJ. 14, no3ponuan
ONpeNleJINTh, KAKOTO POja ceiiy
3aMUCaHbl B Te€X MJIH MHBIX CJy-
dafgx Ha JleHTax CaMONHCLEB
ypoBHsi B Yctb-Briterpe. Ilpo-
CMOTP * GOJIBIIOrO yHCJAA JEHT
5TOTO caMONMcua 3a  BpeMms
25 Masi—1 centsGps 1956 r., - Puc. 23. Cxema Onexckoro o3epa.
15 Mas—19 ceHTs16ps 1957 r., :
23 masg—2 ceHtsa6psa 1958 r. u 27 mag—17 oxkTs16pst 1959 r. mosBo-
JHJIM IPHATH K CJAeAYIOUIMM 3aK/IOYeHHsIM: 1) Bce JeHTHI caMOMHC-
B XapAKTEPH3YIOT C/IOKHBIC CeHIIM, NMpUYeM ualle cefimeo6pas-
Hble Kose6aHus, uenM Ceifiliy B YUCTOM BHJE; 2) cefiiiy yallle BCEro
BOSHHKAIOT MOCJ/le CrOHOB, HATOHOB; aMILIUTYAbl CCHII HEBeJHKH U B
nojasasiomeM GONbIIHHCTBE CyyaeB He NMPEBBIIAIOT 5 CAl, HAUGOMb-
l1asi aMIVIHTY/la CeHll MO AaHHbIM HaG/0JeHui B ¥YcTb-BoiTerpe co-
crasiisiia 8,4 car (19 wions 1957 r.).

Ha puc. 24 nast wamocrpaunn NpUBefeHa JIHMHUTpaMMa caMo-

?ggéla YPOBHsI B ¥cTb-BoiTerpe 3a 18—19 ceHTsA6pst u 19—20 nious
r.

+ OT npHMeHeHHs APYrHX cnoco6oB pacuyera mepHoAoB ceHW npuuioch OTKA-
3aTbCa no NpHYIIHEe CXEeMAaTHYHOCTH 6aTHMeTplrllI(:‘CKOl'r'i KapThl OH(:‘)I(CKOI‘O o3epa 4
CJAOXKHOCTH penabeda gHa.
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JleHThl 5TOFO CaMOMUCIla 3a Bce BpeMst HaGiofleHHil GbLIH TOJL-
BeprHYThl OOBIYHOI CTAaTHCTHYECKOH o6paGoTKe AJisg ONpe/ielieHis
CpefHHX 3HaueHH[l MEPHOLOB 3aperucTpHpoBaHHBIX ceiil, Pe3yab-
TaThl Takoil o6paGoTku npusejeHsl B Taba 15. ;

JlaHHEle 2TOil TaOJHIBL [103BOJAIOT KOHCTATHPOBATh, UYTO 32
pce BpeMsl HaO/OeHuH HH pa3y He Obljia 3aperucTpHpPOBAHA OLHO-

i

7#\

72
A ,AMth‘\A. W]

70 v A], ¥ T v
! fr V‘V\f\.ml '

68 i Y ,v}\ i e
66 ] . e
b4

62
9 29 o 2 2 oM 1 2 3 4 5 6 7T 8 9 W4

i !E‘MM‘M T i
' } ! A 1 A
Gk LA

~

a

7 VAT
72
7

w18 17 18 19 20 21 22 23 M 1 2 3 4 5 by

Puc. 2% Cefiuii Onexckoro osepa II0 3afMCH CaMOMHCHA ypOBHA

B Ycrb-BriTerpe.
a-—3a 18—19 IX; 6 — 3a 19—20 VI 1959 r.

-yajioBasi MPOAOJbHAsA cefiia. B paBHO#l Mepe HU pa3sy He OblsFa OT-
MeueHa U OLHOY3JOBas IonepeuHas ceifima. [JorepeuHas ABYXy3.o0-
pas cefiia HaGsiogasach GoJjee 2,5 pa3 ualle, ueM JBYXy3J0Bas
nponoJbHas. Kpome STHX ABYX BHIOB Cefilll, ObLIH OTMEUeHbl TPex-
yaJioBasi monepeynas ceifia ¢ nepruofom B 40 mun 1 ceiilia ¢ nepno-
10M 0koJ10 18 sun. ITocaennsis, no sceil BEpOATHOCTH, NMPEACTABJISET

.

Ta6auya 15

Mepuonst ceftiu OHEIKCKOro o3epa, NoJyueHHbie B pe3yabTare
cTaTHCTHUeCKOfi 06paGoTKH JeHT CaMonucua YPOBHS, YCTaHOBJAEHHOIO
) B YcTb-BhiTErpe :

o Cpennuil nepuoun,
Buam ceiil Yupcho BOIH © mun
MposponnHas jAByxysaosas . . . . 119 4 12
. 293 1 13

[lonepeunas »
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co6oit MecTHyIO ceililly, BO3HHKAIOWYIO B 3ajllBe, Tie yCTaHOB/eH
CAMOIIHCeIl yPOBHS. '

To oBcrostenpcrteo, uto Ha OHexCKOM o3epe 3a Bce Bpemsi
HaGJHO,U;eHHIZI He GBLI OTMEUeH HH OIHMH CJydyaii OIHOY3JIOBOH Mpo-
LONbHOM cefilld, GBITH MOXKET, MOXKHO OG'BSICHHTL TeM, uTo 103K HbTe
H CeBepHbLIe BETPbl CO3LAI0T CAMOCTOSTEJbHBIE ePHOANYeCKHe KOJe-
6anus B LeHTpaJ/IbHOH U I0XKHOI yacTsAX 03epa U B ry6ax M 3a/11Bax
CEBEPHOM €ro 4YaCTH M HX HHTep(pepeHLUs He CO31aeT NPOAOJIbHOH
O/IHOY3J10BOH ceiimiu,

YacTble MOsIBJIEHHUS TONEPEeYHBIX Ccelllll; B 0COOEHHOCTH B HiOJe
MOXKHO OGBSICHATH TeM, UTO B 3TO BpeMsl HaJ 03epOM, Kak oTMeva-
JIOCb paHee, TOCMOACTBYIOT BeTPHl 3allafHOrO HanpasJeuus, B Temn-
70e BpeMsi rofa (Maii — aBrycT) 4acTo XOPOWO BhIpaMKeH 6pU30BLII
XapakTep BEeTPOB, YTPOM H BeyepoM 3alaJHblX, AHEM BOCTOUHBIX.
U 1e u Apyrue MOTYT SABJATHCS MPHUYMHON BO3HHKHOBEHHS MOIIE-
PEUHBIX ceHll, a CMCHA HX HalpaBJeHHsS MOZKET MPHBECTH K BO3HHK-
HOBEHHIO [BYXY3JI0OBOH IOMepeuHoil celii.



10)ekoro 1 OHeXCKOro.

" noBombe. TOJBKO B Cpe

ITJTABA IV
CEVMIIH Yy CKO-MCKOBCKOIO O3EPA

Yypcko-TlckoBckoe 03€po M0 CBOMM pasMepam 3aHHMaeT cJje-
Zyiolllee MeCTO IMOCJe KpyMHeHAlHx 03ep Pycckolt paBHHHBI — Jla-
[liomanb BOLHOHN mOBEpXHOCTH HyaACKO-
TlckcBcKoro o3epa paBHa 3582 «m.2 Bacceiin o3epa BBITSIHYT B MEpH-
JIMOHAJILHOM HarpaBJeHHH. :

Yyacko-TIckoBcKOe 03€po 0OBLIYHO AEJUTCS Ha TPU 4acTd — Uyan-
ckoe, Tennoe u IlckoBcKoe o3epa (puc. 25).

Hecmorps Ha 0oJblide pasMephl, 03€pO MeJIKOBOAHO; HanboJb-
mast ray6uHa ero BCEro JjHllb 14,6 m, a cpeAHsis ray6uda — 7,3 M.

Beperosas JiiHHsA B ofuieM XapakTepuayercst OTHOCHTE/IBHO
7aBHbLIMH OuepTaHusiMH. DYXThl W 3aJHBEI CPABHHTEJIBHO PEAKH.
Bepera o3epa B OCHOBHOM HH3KHE, 3260J/10U6HHbIE, 3aHBaeMble BTIO-
nHeil uacTh osepa Oepera BOSBBILICHHBIE,

MecTaMH KpyThle H 00 pbIBHCTHIC.
Pesbed [Ha BCEro BOZOEMA OTIHUAETCSH OTHOCHTEJIbHBIM OJHO-
o6paaueM, HO BMECTe C TeM KayKdd w3 Tpex ero uacref oGnajaer
XapakTepHEIMH 0COGEHHOCTAMH. CampIM TJyOOKHM SIBJISIETCH Uyazn-
cKoe 03epo, CpelHsis IyOHHa 7,8 n. Camoe MeJqikoBojHOe — Temsoe
©03epo, cpenHsisi r1yGHHa 3,3 s. Bmecre ¢ TeM Haubo/blIas rayOuHa
Tensoro o3epa 14,6 s sABJsIeTCA B TO KE ppems HanGosbleil ray6u-
HOl Bcero osepa. IHanGousbiias rny6una Uyzckoro osepa 10,7 st
Bosbnias Miollaibp O3epa 3aHATa ray6uHaMyu Nopsiiika 6—8 il
IlenTpaJbHasi 4acTb O3epa OT/IHYALTCH OyeHb POBHBIM M IIJIOCKHM
oM. Brosb Beero noGepexbs MOUTH BESAC TSIHYTCs NecuaHble OT-
MeJIH. ‘
B TerioMm o3aecpe HauGojee pacrnpoCTpaHeibl rayOuHbl MOPSAKA
94 y. ['1y6oxHe yuacTKH BBITAHYTHI 31eCh BAOJb ocH o3epa.

s Bcex Tpex dacTeil Yyncko-TlcxoBeKoro BOAOEMA TlckoBCKOE
03¢pO OTJIHYALTCH Haubosee OLHOOOpPa3HbIM peabedomM AHA. Cpexa-
Hssi rayOuHaA 3TOro 03epa 3,8 m, MaKcuMaJsbHas — 5,4 M. Haunb6oab-
111y10 IJI0UlaAb 3anuMaloT ray6unnl 3—4 M.
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Heﬂ,ﬁle}?:;:}fﬂggieroxsggﬁigaa K;E;KTI)H YaCTH HOCHT O HeKOoTOpoi# cre-
Me}i((:ﬂ,}: 3THMH 4aCTAMH He l(?}”me‘CTBK;eIfI‘. AERO. BRpaCHioN Thatun
7 0)-
o omierax Fisparormiecora otien eronekoro Yhpaac i,
posioruy CTOHCKOTO YNpaBJeHHs THI-
POMETEOpPOJIOTHUECKOH CayKODI YIIOMUHAETCs o
pomereopos : o ceiliuax Ha Yyacko-
lexo 9ﬁnpe03?g§j. BKIBHTTOega rype UMEeTCsI BCETO JIMILb GJHA CTAThS
oTMeyaeTr HaJHuHe IepHO- |
JIHYECKHX KoseOaHuil ypop- .
Hs 03epa B JIETHHH HepHO[I.
HauGoJsiee HHTEpECHEIE Celi-
HIM, 0 YKaszaHHio - Jdiinpe, Mucmbe
Habaropanuch 12, 21 nu 22 g
vioHs 1954 r. ¢ amnauTy-
IoH Kosebauuit 34—44 cm
U C NepHOAOM B 2 4 25 MuH.
B 1956 r. naubosiee 3ame-
yaTeJbHble, 10 MHEHHIO Dii-
npe, cedy ObLIM OTMeue-
uel 4, 11, 16 u 17 uona c¢
aMnauTyaon 28—29 cm u ¢
nepuoaoM B 2 4 20 mun —
2 4 30 mun.

HenpeproiBHas perucrpa-
1Sl KoJjeOaHHil ypOBHsI Ha
Uyncko-IlckoBckoMm — o3epe.
IIPH TOMOILM CaMOTIHCLEeB
IPOM3BOAM/IACH B TeuecHHE
CPaBHHUTEJNBHO  KOPOTKOTO
poMexyTKa BpeMEHH,
Bcero na paccmatpuBae-
MOM O3epe OblJI0 YCTaHOB-
JEHO TPH CaMOIHcla: Ha

; Bacorapba

3amagHoOM Oepery o3sepa Puc. 25. Cxema Uyacxo-IckoBckoro osepa.

B yc{;rg)e p. MyctBe (cM. .
pHc. 25), B palioHe M. {Mexnxoc

. 1IKOOpMa U B ¥ i
ks p B ycTbe p. Hapsel, B paiioHe
’CTSIGCF;BOHB'-IBJIB.HO, B centsibpe 1952 r., B yctee p. MycrtBe 6bLa
xyfcrandsﬁgﬂ CMapeorpaq),épaﬁorasmnﬁ Heposaro. B mae 1953 r Bes
aMmonucua Oblia CHeceHa CTPeJIOf ;

€JI0fl TaByuero LpaHa

B Tom e roay Ha Tom e MecTe mapeorpad Owla CHOBA yCTgHOB:

JIeH,
, a B HioHe 1954 1. oH ObI1 3aMeHeH CaMONHCIEM YPOBHSI THIA

«B % 2
« Iilgnan». B nacrosimeM ucciaenoBaHun o6paboTke GBIH MOJBEPT:
HY JUMHHTpAMMGBl  Jub 32 19656—1960 rr. u yactuuHo (sH-

Bapb — maii) 3a 1961 r., tag
Y KakK paHHHe 3amucy 09,
BCHHBIMU HEAOCTATKAMH. P Conanan eymeer:

B aB
aBrycte 1960 r. Obl1 yCTaHOBJIGH CaMOIMCEL YPOBHSI TaKMkKe
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mima «Basnpaii» sa Temmow osepe, B pafione M. Mexukoopma.
B nexabpe 1960 r. nauan paGoTaTb CaMoOIMCel ypOBHS B YCTbE
p. Hapsbl. JIUMHHrpaMMbl 3THX JBYX CAMOMHCUEB He OTJIHYAIOTCA
BEBICOKHM KauecTBOM, TouemMy AJjsi 06paboTKu yAajoch HCI0Jb30BaATL
HeBoabizoe uHcjao ux Jgedt. Ia ITckoBckOoM o3epe HET W He 61)1.119
YCTaHOBJIEHO HH OLHOTO CAMONUCIA YPOBHS. _

[TpocmoTp GOJBLIOrO YHC/IA JIEHT BCEX TPEX camonucueg mo3Bo-
JHUJ TIPUATH K BBIBOLY, UTO 3aMHCH HX He OTJHYAOTCs  OOJBIIOH
CJIO3KHOCTBIO H BMECTe C TeéM, KakK 3T0 Oy[eT BUAHO U3 Aa/JbHEULIEro,
MeXKIy HEMH CYLIECTBYIOT HEKOTOpBIe pas/HuH:d (puc. 26).
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Puc. 26. Ceitmm YUyncko-TickoBckoro o3epa mo 3amucsiM caMo-

MHCUSB  YPOBHA. )
5 3 yCTBC 23-24 VII
- Bacbicnapsa 3a 13—14 VI 1961 r.; 6 — na n/u Mycrese 3a 2
a-m B/nlggg r.;ps — ua B/n Mexukoopma 3a 23—24 X1l 1960 r.

JluMHHTpaMuMbl camMonuena y M. Mexinkoopma HocsT Gosiee mpo-
"CToli XapaKTep, UeM JUMHHIpaMMbl APyrHX camomnucues. Ha numuu-
rpaMMax caMonucua B ycTbe p. MycTBe MOXKHO UaCTO 3aMETHTD CEH-
I ¢ MaJbiM lepHofoM KoJebauui, nopsara 15—18 mum. 3_T0, H?-
BHAMUMOMY, Ceiillld MECTHOrO NPOHMCXOXKJECHHS, BO3HHKAWIIHUE B 3a-
JHBC, B KOTOpHIi Brajgaer p. MycTse. I—Ea JHMHHUIpaMMax B C.
BacbkHapBa MHOIAA OGBIBAIOT OTMEUEHbI CEHIIH C MEPHOLOM OKOJO
1 4. BO3MOZKHO, UTO 5TO UeThIpeXy3/oBas npojoabHas ceiua Hyn-
0 o3epa. .

CKO]I:% gesgana.Te 06paGOTKH JIEHT CaMOMHCLa YPOBHA B YCTbe
p. MyctBe OGBIYHBIM CTATHCTHYECKHM MeTOJOM OBUIK  NOJYUCHDI
nepuopbl cefin Uyjckoro osepa, Hanbosee OTYETJIHBO BhIpazKel-
HOll M Haubosiee yacto nosTopsollefics. CBoJKa MONYUEHHBIX AaH-
HBIX npuBoAHUTCs B Tada. 16. B »
Kak BHAHO M3 NMPHBEIEHHLIX JAHHBIX, POLOJIAHTENbHOCTD NEpil
ona ceiin Yyackoro oszepa, BbIUMC/IEHHOTO 3a OTACJbHBIE MECALDI,
usMeHsiercs: B npenenax 2 « 14 mun — 2 4 30 Mum. CpenHsis xe mpo-
JIOJIKUTENbHOCTb MEePHOAA STOH CeHIlH, Mo NpHBEAEHHBIM JAaHHBIM,

cocraBasier 2 4 22 MuH.
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Ta6auya 16

Cpennne neprogbt ceitmr Yynckoro ozepa, no KaBHbIM camonucua
YPOBHS B ycThe p. MycTBe :

Mecsum

TConpt - I11 v A% V1 | .VII | VIII | IX X NI

N MUK MUR|C MUR|C MUH|4 MUK\ MUH|Y Munly Moy won
1955 — — |2 182 182 1712 23 (2 2012 2412 922
1956 — — |2 1612 162 182 20102 2012 222 25
1957 — 12 2312 182 2002 2242 192 2212 212 19
1958 - — 12 2002 17 (2 202 2112 252 29 |2 924
1959 12 2312 2142 1402 182 2402 25102 30| — |2 28
1960 — — 12 2312 252 2512 2402 2712 252 27
1961 2 2412 232 21 - — — — — —_

AnajoruyHple MOACYETEl MQ JUMHHIpAMMaM CaMOMHCIA yPOBHS
BOJIOMEPHOTO MocTa B €. BacbkHapBa LA/l CPELHION NMPOAOJIIKHTEb-
HOCTb nepuoja cefity, paBHyio 2 « 14 mui. Ecan npunsarts cpenuee
U3 JIaHHBIX MO OGOHM NYHKTaM 3a MepHOL paccMaTpHBaeMOH Ceiiliy,
TO OH OKasblBaeTcs paBHLIM 2 4 18 mun. Taxas ke BeJHuwHa Obla
IIclydeHa NpH BbIYKCJGHHU nepHofa ceiimn mo merony Brou-Baamo
110 JIMMHUTpAMMe CaMOMHCLa YPOBHSI B ycThe p. MycTBe 3a 23—24
nionsg 1959 r. ¢

Ocraetcst HesiCHBIM, YTO NpejcTaBjser coboii sta cefima. [ys
OTBeTa Ha 3TOT BONPOC HAMJNEHKHUT CPABHHTb [OJyYeHHLIE JAHHBIE
C laBHBIMH Ha6/i0JeHUH Ha BOLOMEPHOM IOCTY y M. MexHKoopma.
CraTucTuyeckas o6paGoTKa JIeHT caMONUCIa yPOBHS 3TOrO NYHKTA
HaOMONEHH fajia CAeyIOHe pe3yabTaThl. [lepHos cefllun mo gau-
HBIM 3a 1960 r., okasancsi paBHbiM 4 « 38 mun, a 3a 1961 r.— 4 «
54 MuH. 3a HCTHHHBIE NepUOL 3TOi ceffllM MOXKHO NPHHATD
T=4 451 nun. ,

Takum o6pasom, camomicen ypoBHst y M. MexHKoopMa percr-
PHpOBAJ CeHIIM C NEPUOAOM, NOYTH BIBOe GOJNBLIAM, UeM HePHOI
CeHL, PerucTpUpyemblX ABYMsi JPYTHMH CaMONHCHAMH (Ha BOJO-
MepHBIX noctax B ¢. BacbkHapBa u B ycTbe p. Mycrse). K coxale-
HHIO, OTCYrcTBie HaluaofeHuil Ha [lckoBCKOM o3epe He HaeT BO3-
$102KHOCTH YCTAHOBMTb CBfI3b OTMEUEHHBIX CeHII C CEefIIaMH 3TOTL
BojoOeMa. _ :

Hnst Toro uto6bl yCTAHOBHTB, YTO COGOH MPeNCTABJSIOT CeHIiH,
3aperHCTPHPOBAHHbLIE CAMONMCUAMH, ObLIII NPOM3BELEHDLl PacyeThl
nepHoOB CeHIll TEOPEeTHUECKHMH METOJaMH U, KPOME TOTO, 1POBeAeH
PsIA 9KCIEPHMEHTOB HCKYCCTBEHHOIO BOCIIPOHM3BENEHsT ceiilll Ha MO-
1enn Hyncko-Tlckosckoro osepa. OTcyTcTBHE CcoBeplIeHHOH 6aTH-
METPHYECKOH KapTbl 03epa 3acTaBJisieT NPEANoJaraTb, 4To Pe3yJib-
TaTbl PACYETOB H OMNBITOB B J1aGOPAaTOPHH C MOJEJbIO HOCSIT NPpHOIH-
A CHHBIA XapakTep.

Bbura cpenana noneiTka BLIYMCJAMTL NEPHOJ OQHOY3/I0BOH Tpo-
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T rAHEOT KUMI
JDOJBHOIl celilii Mpu NOMOIUH MEeTOXAa, paspaﬁomu,n‘zo ﬁnoncc i
yueHbIMH (CM. CTP. 22) JINA 03epa, COCTOSILLEro H3 IIB!\{:X o3ep, oeaII
T 1eT ¥ g
i ¢ : 3yJAbTAThl PACYETa NOJYUHAHCH COBEPIIEHHO
HCHHBIX TIPOJIHEOA, HO pe3yi ' pO
T 6 sTeqibHO 20 4.
: Ka3aJicsl paBHBIM NPHO/IN3I _
HEBEPOSATHBIMH: NEPHOL, Ol v CaIbil .
J g TaT y OJIMBA C PE3KHM H3MEHEHHEM 1
Haanuyue gocraToyHo y3KOro mp ‘ em xa-
T b€ OLIUMH MaJbiMH TyOrHa
p pa peabeda AHA U ¢ npeobianar -
Ssnonser 1 T uT /lleCTBYeT equHas Ipo
0 elBa JIH CYLIECTBY
No3BOJIsieT NpeanoJararh, A nipor
i oema. BeposiTHee Bcero mnpeanoJto
1oJbHas ceillla AJS BCEro BOL ero -
JKHTb CYLIeCTBOBAHHE CAMOCTOSITEJbHBIX NMPOJOJbHBIX CEHIl B Ka}}g3
J0ff M3 ABYX .60/ibLIMX YacTell paccMaTpHBaeMoro BOJOEMA, T. €.

< CaMOCTOATEJbHO.
viackoM H IlckoBCcKOM o3epe )
’ LIJB’LI COO’\TBeTCTBHH C TaKHM IpennoJoxKenneMm ObLIH IIpOU3BEAEHDI

’ ‘ ThI
pacueThl pasjelbHO AJS KaMJOro M3 3THX BOLOEMOB. pzﬁ:iu-
npoﬁssommncr, no ¢popmysae Mepuana, MeTozLallv;_'ﬂe@aHTg U
nora. PesynbraThl pacyera npuseacHsl B Ta6u. 17.

| | Tabruya 17
HOY3JIOBOH CeHIlH, BbIYHCAEHHLIE NPH NOMOILH

0JIbHOM O, .
“epuonu‘npon paSJlH'lelX METOAOB

ITo metony
' M Ha, Hedanra, [[aBmeBa,
Osepe ’ l}zep]j‘?uu \ Y AUH l 4 MiH
27
5 30 4 30 4
Yyackoe . . . o . 0 o . e T o0 s %0
H%xoscxcoe e e e e e e 4 53 .

a Uynckoro o3epa Oplaa IPHHSATA PaBHOW

D D ot cpenHsis raybuna LIYHQKOFO

91,8 km, Ilcxosckoro— 56,4 Bfgu,
— M
a— 7,8 a, [IcKOBCKOIO ,3 M. ) o
OsegpaBHe’}me pesy/abTaTOB  pacuera C JAaHHBIMH 3z{nnczpé carﬂJ
mecna ypoBH# y M. MexHKoOpMa MO3BOJIAET NPHHTH K BI;CngJ,me'
1 ; leM, I[pe
i HHasg STHM CaMOIMHCUEeM,
cefiia, 3aperdcTpHpoBa 1 mpe
COGOﬁ'npoﬂO.ﬂbHy}O OJHOY3JIOBYIO ceumyH:I/g/*,{a:g%ergiig iy cne-
My BHAY
TaeTcsl HEeSICHBIM, K KaKO ’ e
O(J)gM B2 420 MuH: 3aperncTpHpOBaHHYIO CaMONKCUAMH yp?)eﬂ_
gﬂc 'lBaCbKHapBa U B ycThe p. Mycrtse. 31ech BO3M OAHE Hll;;lng:{oro
' é bHasa ceullia
) oz ByXy3J10Basi NMPOAOJI
MOJIOMKEeHUA: 3TO NHOO I naa cefivia lynckor
Bas TollepeyHas ceiuia. p
3epa, Jinbo ee OLHOY3JO o0
geﬁ?n’no- JaHHBIM pacyera N0BOJIbHO GJH3KH APYr K ApYry

* ¢cMOTpPUM 00a NpeAnoJoxKeHHs.
Ec/u 10nyCTHTB, YTO 3TO ABYXY3JIC o
CKOro 03epa, TO MYYHOCTH STOH CEHWH JOJUKHS! I unes B
060oHX KOHIAX ocH 3Toro osepa. Orciona cnellyer,M;;?meu o
: BCAKUH pas, Korga ca 2
/PORHA ¥ M. Mexuroopma C Iy i
gpg Ba}clblmapsa oTMeuaer NosiBJieHHe TPONOJIBHOA IIL\?;(}IMOTBeM
. : ’ .
cefillH, NOJIKEH TaKie PEerucTpupoBATL 3Ty CeHLY. MEXAY ‘

oeas nponoabias cefima Hyn-
HAXO/HTbCA HA
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STOr0 HHMKOTAa He OriBaer. OcTaercs NPeANONOKHTh, YTO paccmar-
puBaeMas ceiilla ecTb nomepeunas OLHOY3JI0Bas ceila.

B noawssy sroro NPEANONOXKEHHsI TOBOPHT ellle TO 0GCTOSITENb-
CTBO, 4YTO CHJIbHBIE BETPhI C 3aNajHOH CocTaBJsifouled npeacTas-
J0T - CO6OH N0BOJILHO yacToe sBJeHHe Ha Yyncko-Tlckorckom
ozepe. Kpome Toro, tak xax y3Jiobast JIMHHUA 3TOl ceillin npuMepHo
COBIaZaeT ¢ NPOAOJBLHOH OCbIO 03epa, To y M. Mexuxoopma, pac-
OJIOZKEHHOTO Ha 10XKHOM KOHLE 3TOH JIMHH, nonepeyHasi cefwa
He NI0/2KHA OLITh BBIDAXKEHA, B TO BPEMS KaK B ycTbe p. MycTse H
B C. BacbknapBe, pacnosioKeHHbiX B CTOPOHE ‘0T MPOIOJBHOI OCH —-
Y3JIOBOH JIMHHH OJHOY3/10BOf MONePeUHOH cefilin, 3Ta mocaeansid
N0 Ha OLITh OTYETJIHBO BHMIHA Ha JAHMHHTpAMMaX, 4YTO M H&61I0-
laercst B 1€HCTBUTENBHOCTH.

Kak ykasbiBanoch paubure, cefium Uyncxko-Ilckosekoro 03epa
H3ydyaJjuch, KpoMe TOro, Ha Momesau. B nabopaTtopun  Kadenps
THApONIOTHU CywH Js1abopanTom Kadeapor A, E. 3oJ0TapeBrIM Gbiia
COOPYXKeHa MONe/lb 03epa C HCKAKEHHBIM MacliTaGoM: BEPTHKAJb-
HbiM 1:200 u ropusonranbHbiM 1 : 195000, Takas 3unauutensuas
Pa3HHLA B BePTHKAJbHOM H TODPH3OHTAIbLHOM mMacwtabax Owiia
NIPUAATA C YYeTOM ManblX MyGuH o3epa. Momeab Gbuia COOpyzKeHa
H3 nnacTukara (aHo M 6epera). 3anuce KomeGauuii YDOBHS MPOH3-
BOHJIach camonucuamu. BepTukanbHblii maciura6 3aMHCH COCTaB-
Js1 5 cm ypoBHS B | cm JICHTDI, TOPU3OHTANBHLIA — | cex B | mese-
HUH JIeHTBl. -CaMONHCUbl GBUIH YCTAHOBJICHBI B IYHKTAX, COOTBET-
CTBYIOLIMX PACIOJOXKEHHIO CaMOMUCLER YPOBHA B 03epe H, Kpome
TOTO. B IYHKTE Ha Ioro-sananaxom 6epery [1cKoBcKoro osepa.

Cepust onbiToB Han cefimamu Ha mMoaesn Uyucko-Ilckosekoro
o3epa Obl1a mnpojenaua crapunMn - naGopaHTaMH  Kadeaps
JI. H. Ily6posunoii u A. E. 3onorapesbiM. Cefitn BO30yKNa.1uch
JAHGO NMOKayuBaHHEM MOIENH B BEPTHKA/JIbHOM HampaBJieHHH, JUGO
PATMUYECKHM NOTPYXKEHHeM CTEeKJSTHHOI NJAACTHHKH B BOJY MOIEeu,

Ilepnon ceiiuu onpenensiics B pesyabrare cTaTUCTHYECKO 06-
paboTkn  noJyyeHHBIX JAHMHHTpamMm. Haiinennas no Goaee mnn
MEHCE 3HAUHTEJbHOMY YHCJY BOJH Be/IYHHA nepuona 7’ npencras-
JAs71a co60f BeJMUHHY nepuHona ceiili MOmesnu. Hasa Belumcienns
NepHojia CedlIn 03epa B eCTECTBEHHbBIX VCJIOBUSIX NPHMEHsiIach Ta
e GpopMysa, UTO H NPH HCCJACNORAHHH Cofiu Benoro osepa.

Ilpe:kne Bcero 6biia cmemana mombiTka HCCJIelI0BATL OQHOY3J10-
BYIO TIDOJIOJIbHYIO CeHlly I/ BCEro BOAOEMAa B LeEJOM, Hans storo.
PATMHYECKUM  NOTPYXKEHHEM CTeKJSHHOW MNAACTHHKH B ceBepHoI}
dactH mollenu  Yynckoro osepa Bo30yaanach cejiua, KoTopas
AomxHa Gbwia 6bl NPeACTaBAATb cO6oii IPONONBLHYIO OAHOY3MOBYIO
Ceiillly BCero Bomoema B mejaom. B COOTBETCTBHH C 3THM MOYKHO
GBI 0KH1AaTh, YTO OHA Oyner N0CTAaTOUHO OTYETIHBO BLIpAXKeHa Ha
JMMHHIPaMMe CaMONKCLA, YCTAHOBJNEHHOTO Ha I0r0-3alafHoM Ge-
pery flckoBckoro osepa. Onnako 3Toro ne cayuyunocs. Ha ykasan-
HOM caMmomHcue Hesb3sl Gbli0 0GHAPYKHT CKOJILKO-HHOY b 3amerT-
EbIX K0JIeGaHHH YDOBHS, B TO BpeMSl KaK Ha JIeHTAX caMmonicua,
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Puc. 27. Jlumuurpammel camonmcua  Pue.  28.

.CKoro osepa (6e3 NeperoporoK), ycra-
HOBJIEHHOTO B MNYHKTE, COOTBETCTBYIO-

YCTAHOBJIEHHOTO B TOUKE MOJEJIH, COOTBETCTBYIOUIEH BOIOMEPHOMY
rocry y M. MexuxoopMa, 3ta celiiua 6blia OTYETIHBO BbIpaxeHa
{puc. 27). INo-BunnMomy, Koje6anus ypoBHSI FacHJIMCh H OCTPOBOM,
Pacno/ioXKeHHbIM B 10XKHOH YacTH Yy[ACKOro osepa nepea BXOLOM
B Tenﬂoeu 03epo, ¥ y3kum npoJuBoM (Tenssim osepom). Ilepuon or-
MEUYEeHHOU ceumn, OﬂpelleJIeHHbe;l O 3anicH camMouCcua Ha MojaeJu
C MOC/IeAYIOL(HM NepecueToM no npuuaToli hopmyJe, okasascs pas-
HHIM 4 4 57 MuH.
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ﬂlflMHHFPﬁMMh] camonncuen

ypoBHsi BoAbt B Mogeau Yyncko-Tickos-

CKOro o03epa npu HaJMHYHH OILHOﬁ nepe-

roponku. .

a — caMofcel YCTaHOBieH B 03. TlCKOBCKOM; 6 —
CAMOMHCeIl yCTaHOBJIEH 8 03. UyacKoM.

YpoBHSI Boab B Momedu Yyncko-Tlckos-

uleM B8 €CTECTBEHHbIX YCJHOBMAX B[N
Mexnkoopma.

B cienyioulefi cepuu ONBITOB C MOAEbI0 6bljla YCTAHOBJEHA
nepeMelyka B HauOoJjee y3KoM MecTe Temjoro osepa M nokaudBa-
HueM mMojenu po3byxaanach cefira, Jta celilia Gbljla XOpoulo 3a-
MeTHAa Ha JIHMHUIpaMMaXx Bcex camondcues (puc. 28), B pesyabrare
00pabOTKH JeHT caMonucueB ObIJIO YCTAHOBJIEHO, YTO NMEPHOIb MPO-
JOJIbHBIX ONHOY3JOBHIX CceHl okaszanucb Ha Yyackom osepe 4 4
12 mun, na TlckoBckOM — 4 4 46 mun. IlojyyenHble TaKUM o6pasom
BeJUUHMHBl NEePHONOB NPOJOJBHOH ONHOY3JIOBOIH CeHINW [OBOJbHO
OJIM3KH K BeJHYHHAM JIEPHOAOB, NOJYUEHHBIM IyTEM pacyeTra HX IO
meTtodam [ledanra 11 [{aBbinosa.

HonosuuTtespHo 6bljia  NpoJesaHa CepHs ONLITOB Ha MOJIENH
C ABYMsl TIeperopolKaMHy — B Havaje H B KOHUe TemJsoro oaepa.
PesyabraTbl n3MepeHHH 1ajH HEPHOABLI OZHOY3J0BOH IpPOLOJLHOH
cefily, 6JIM3KHe K NoJNyYeHHBIM palee.

B 3ak/ouenne Gbula cHesaHa NONbITKA BO3GYAHTh B YyacKom
O03epe Ha MoAeau nomnepeunywr cefuwy. [lepuos ee mocsae cooTsert-
cTBytollell 06paboTKH JIEHT caMoONHClUa YPOBHSL oOKasaJjcs 2
20 mun. [lonyyeHHas BenMuuHA neprona nonepeynodl cefim Yya-
CKOro o3epa elle pa3 MOATBEPXKAACT CHPABEAJHRBOCTh CIeJaHHOTO
paHee BpIBOAA O TOM, UTO 38(pHKCHpOBaHHaH B eCTeCTBEHHHZ\' ycJ/0-
BUSAX camMonucLamu B ¢. BacbkrapBa u B ycTbe p. MycTse ceiiiia gei-
CTBHTE/bHO MpeAcTaBJ/sieT coOOOH NnonepeuHylo OJHOY3JIOBYIO CeHIly.
Ha puc. 29 noxaszan obpasen 3anucu camMomucuya Ha MOLead KoJje-
6anuii ypoBHa Uyackoro ozepa npu nonepeyHoii ceifiue.
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IIpocMoTp GO/MBLIOrO YMCJA JEHT CaMOIHKCIEB, YCTAHOBJIEHHBIX
Ha Uyncko-IIckoBckom o3epe, mo3BOJISIET OTMETUTh, UYTO [Js1 3TOTO
BOIOEMAa XapaKTepHO mpeobsafaHue celdul JieToM, O0COGEHHO B
Hoge.
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Puc. 29 [Ilonepeunas cejima mo 3anncu
caMonucua yposHd B Molean Yyncko-llcxos- 2
CKOro osepa.

@ — CaMONHCLD! yCTAHOBACHB B NYHKTAX, COOTBETCTLYIO-
WMX B eCTECTBEHHLIX YCAOBUSIX B/n Mycthe; 6 — n/n
Bacbknappa. :

Avinnuryns cefin Uyncko-TTckoBckoro osepa, BooGiie roeops,
ueBesikd. T. @, Dilope B ynoMsiHyTOH BbilIe cTaThe coobuiaer
¢ 60JIbIINX aMIJIMTYAAX cefilun B yctbe p. MyctBe 12, 21 n 22
HIOHH, paBHLIX 34, 35 u 44 cm, oTMeuasi mpu 3TOM, 4YTO 3TH OGoJblIHe
AMILIATYALI OTHOCSITCH K NepBoil HauBHICliefi BoJiHe KoJjeOaHui.
[To Bceli BeposATHOCTH, B 3TUX cayuasx HabJjiofajacbh He ceilia B
YHCTOM BH[IE, a cevmicobpasHble KoJqeOaHHs, BO3SHUKILHE B pe3yilb-
tate HaroHa uJn croua. Cka3aHHOe OTHOCHTCS B paBHOH Mepe
K celiie B uiose 1956 r., xorna aMmauTyia, no coofuenuio dinpe,
Mensiiach B npefenax 25—29 cm. FEile Gosbiiasi aMmintyaa 6biia
otmeyena nosnnee, 30 mapra 1961 r. Camonucen B yctbe p. Myctae
OTMETHJ/ B 3TOT JIeHb aMIUIHTYNY, paBhyio 43,8 ¢cm. AMOiKTyna npo-
{ONBHOH cefilul B uMCTOM BHAE OOLIYHO He upepniiuaer 12 cm. Amn-
JINTYA TMONEePeyHOH ceiillM euie MEHbIIe H N0 HMEIOWUMCS JaHHbIM
He Goablie 6 cM.

Taxum o6paszoM, oTHocHTeqabHO ceiini  Yyacko-TTckoBekoro
03epa MOXKHO chenaTk ciaefyiouine BeiBoAbl. Celilin Ha aTOM 03epe
IpeAcCTaBasiioT co6o# sBJeHHe, Halbaoaaouieecss AOBOJBHG 4acTo.
Enunast nponosbHas OJHOY3J0Bas celllia [1Js1 BCero eojoeMa B
uejJomM He CylieCTBYeT. B KaxaoM H3 COCTaBJAIOUINX 03ep BO3HH-
KAIOT CaMOCTOsITeNIbHbE NponoNbibie cefiun. Kpome onHOY3/M0BO#
nponcsbHoil cefiiy, Ha UyackoM ozepe uHOrna HabJi0faeTcs OBYX-
Vy3JioBas MPOLQJbHAS CceHlla W ceflua C MepHOJOM OKoJo 1H mur.
3T0, NMO-BUAUMOMY, Cellllla MeCTHOTO MPOUCXOK AEHHS].

bBoio 6bl BecbMa KejaTesNbHO B AajbHeHlleM YCTaHOBUTb CaMo-
[IMCHb!l YPOBHsSE Ha BocTodHOM OGepery Uynckoro osepa v Ha o0oux
6eperax Ilckosckoro. HaGmonenus Han cefiiiamu Obilo Obl Kesa-
TeJIbHO CONMPOBOKJATh HenpephiBHOH perucTpauueii HampaBJeHHUs
H CKOPOCTH BeTpa.

9 Ceilnm na osepax CCCP v ) 129



TIIABA V

CEHIIU o3. CEBAH

Os. Cesan, uau [okua,— oHO U3 KPYNHEHUIMX BLICOKOIOPHBIX
osep CCCP, pacnosioxkeHo B CeBEPO-BOCTOUHOH 4acTH APMSHCKOrd
naropbst Ha Bbicote 1916 M Hax ypoBHem mopsa. Jlo coopyxeHus
KacKala FuApo3JeKTPOCTaHUUH Ha p. 3aHre ¥ 10 CIyCKa YacTH Be-
KOBBIX 3anacoB BOJ| 03epa uepe3 3Ty peKy MJIolllaiib BOJAHOH MOBEPX-
HOCTH 03epa cocrasJsiiia 1416 xu?. '

[To xapaxrepy pesbeda JHa 03epo MOKHO OblIO MOAPA3ALJIUTH
#a nxee uactu (puc. 30): Mausbiii (ceBepo-BOCTOUHBIH) M Dosbuioi
(toro-Bocrounniil) Cepal. OOllee nmpoTskKeHHE O3epa MO ero Impo-
nosbHoil ocu 75 kM. Ilnowanb BojgHoil moBepxHocTy MaJjoro Cesa-
Ha 384 km?, Boabuioro— 1032 xm?.

Maunbii CeBan orauuaercss GOJbLUIOH Kak cpelHeH, Tak M HaH-
Gospliel rayOUHOH, MCHee CIOKOHHLIM pesnbedOM JHA MO cpaBHe-
uuo ¢ Bosbiuum Cepanom. Cpennsia raybuHa nocjelHero OKoJo

'40 m, npu Haubonblueil — He GoJee 52 m. Cpennss ke riayGHHA

Mauioro Cesana 60 u, npu MmakcuMaJbHON — 99 m. DTa rnybuHa sB-
Asi1achk U MaKCHMaJbHOM 1Jis1 Bcero o3epa (/10 crnycka Boj).

Cpenunas ray6uHa Bcero ozepa pasHsiach 41,3 M. .

03. CeBan oTiMuaercsi CcBoeo6pasHLIM BETPOBBIM  PEXHMOM.
B XoJonHoe BpeMsi rofa 3iech npeo6aanaloT 3anajHble U I0XKHbIE
BeTPLl, B Telloe — CeBepHble H CEeBepO-BOCTOUHbIE. JTa CMeHa Ha-
npasiienuii BeTpos B Gaccefine 03. Cepan o6GycioBiHBaeTcss 0COGeH-
HOCTSIMM aTMochepHOH uMpKysasuuu B 3akaBkasbe. Hapsany c
TaKoro pojga BeTpaMu Ha BceM noGepexxbe CeBaHa MOXKHO HaOJIO-
JlaTh TOPHBIE BeTPbl H GPH3BI.

Ins o3. CeBaH xapaKTepHbl JOBOJLHO YaCTbie CHJIbHBIE BETPHI,
MOJIVUMBIIHE CBOH MECTHble HauMeHoBanMs: Maspa, UyOyx/nHCKHI,
Kapauayr u Dpupanckuii Berep. DTH BeTPbi JIOBOJDBHO NOJPOGHO
omucanbl H. I'. Hukonaesbim [37]. Betep Maspa mosyuus CBoe Ha-
3BaHMe 0T Ma3pHHCKOH paBHHUHBI, CO CTOPOHBI KOTOPOH OH NMOAXO-
nuT K osepy. Ero Hanpasienue (IOB) moutu coBmajaer ¢ Hampas-
JleHWeM TJaBHOH ocu o3epa. CKOpPOCTH 3TOro BeTpa [OCTHraloT
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?O(idniégif;blg%% ACUCTBUEM 3TOrO BeTPa MPOHCXOLMJ CrOH BOJbI B
- M 4acTM M HaroH B ceBepo 7

-3anajlHoH 4acTu osepa.

giigi)dn;mgﬂ IOBTOpsieMOCTb BeTpa Maspa B wuiose. Ha Ioro-Bgc-
obepeixkbe B CpefiHEM NATb AHEH .

@ H B TE€YEHHEe 3TOro Mecsina
uyeaogncmsaeMb}’H BETEP CO CKOpocThIO Gosee 10 m/cex. !
e Cgogxnnﬁcxnﬂ BETEp XapakTepeH auast Masoro Cesana. Ha3spa-

OH MOJY4nS OT HyGyxaunnckoro samusa, Biosn KOTOPOTo

NN

Puc. 30. Cxema 03. Cegay

,gi\_/le;aag;l); Berep. Hanpagaenue ero C3, CC3 u CCB. Uauie scero
CKopocmMIpl{aZ:)C?él ﬁ/eg:’ga L§;1610;1b~cemﬂ6pb) M XapakTepusyercs
_ . XJHHCKHH BeTe

Maporazitit 1o . P LyeT 110uTH nomnepex
a H BO3JeHCTByerT - i orof

wacrn oo YT " Ha BOJHBIE MaCCBl TOJbKOH 3TOM

a / i
lomgor%aig?]rﬁa:ﬂ” Kap())aﬂnyrcxﬁn BETEp, — I0ro-3anajgHoro HJy
JgeHust. OH Ha3BaH o
Bamoro Hall _ HMeHu cesienust Kapauayr s
BaHe. JTOT BeTep ayer .
‘ 10 NpeuMyHlecTB
Bpems rona. CKopocTs er <o oTosaer
. 0 Gonee 10 m/cex. O6
B R ona. K. BIYHO, KaK OTMeyaeT
. T. aeB, OAHOBpeMeHHO ¢ K ’
Sz , dAPaHJIyICKUM BETPOM Jyer
BETED, ONUCHIBAEMBIH HMU; i 4
opu ) Ke. B cesepHoii e
S5TOH 4YaCTH O3epa no; mei . P Koy
crBueM  Kapanayra
CI0[la NOpBIBOB JPHUBAHCK ‘ . nacres nn e
Oro BeTpa 06bIUHO Hab6JI10
T€P 3anajHOro HampasJ/eHH it Beren nepe.
s, WK 3Xe BechMa He i

r 2 POBHBIH Berep nepe-
€HHOTO HANpABJIEHUS, TO I0XKHOH, TO 3anmajuoil COCTaBJIﬂplOULgﬁ
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[Tpn Kapanayrckom Berpe Bech Bosbuioii CeBaH MOKPHBAeTCs Or-
POMHBIMH BOJIHAMH. '

DpuBaHCKHH BeTep
3AMAJHOrO HanpapJeHHs. BeTpbl 3THX HaNpaBJEHHIl Yalle BCEro
AYIOT B cepepo-samanuoii uactn Manoro CesaHa. DpuBaHCKHI
BeTep HabioaeTcsl riaBHbIM 00pasoM B XO0JIOJHOE Bpems roia, B
ocoGenHOCTH B nekabpe, mapre u anpeje. CKOpOCTH 3TOro BeTpa
pocturator 14 m/cex.

H. . HuxosaeB oTmeuaert, uto okoJjo 309% Bcex naGuronaeMblX
B Oacceline 03. CeBaH CHJIbHBIX BETPOB BO3HHUKAET IIPH IPO30OBBIX
mikBasax, Haubo/ee yacto HabJIOAAIOMUXCSA B TeMJOe BpeMsl rona.
Bo BpeMs 3THX WIKBAJOB CKOPOCTH BeTpPa NOCTHUrAeT 20—30 m/cex
u GoJee. Muorga rposopble IIKBaJbl OQHOBPEMEHHO Pa3BHBAIOTCA
B pasjHuHbIX yacTax Oaccefina o3epa M JIBHKYTCS B pasHoobpas-
HLIX HanpasJjieHusiX. [po3oBble LIKBaJbl HEPENKO CONPOBOKIAIOTCS
aueHsiMy. Yalle Bcero Taxue MKBasbl HabJMI0AAIOTCS B Mae.

Boapuine pasmepsi 03epa, NOBOJIBHO —uacras NOBTOPSEMOCTH
CH/IBHBIX BCTPOB PA3JiMUHBIX HampasJeHnil u cuibl cosflann Gaaro-
NPHSITHBIE YCIOBHS BO3HHKHOBEHHS celilll u ceilleoOpasHelx KoJe-
Ganmii. Ha OCHOBAHMH aHaJHu3a pexuMa BeTpPoB B GacceiHe o3zepa
12 HEeM BO3MOJKHO CYILeCTBOBaHHe KaK NMPOMOJbHBIX, TAK U moneped-
Hbix ceiiwr. JlaHuble (akTHUeCKMX HaOMOAeHUH MOATBEpXAAIOT
CrIpaBe/JINBOCTb CKA3aHHOTO.

Ceitiun ua 03. CeBaH BhmepBble Obiid OTMeueHsl ewe B 1852 T.
Héurenem [78], naGaonapuinM HX B c. EjieHOBKa B HIOHe yKa3aHHOrO
roma. Héulesip Bes1 HaGJIONEHHS 32 yPOBHEM o3epa Yepe3 Kax-
e 5 mun B Teyenue Heckonbkux nHed. E. C. Mapkos ormedaet:
«Hecmorpst Ha kpaTkoBpeMeHHOCTh HabuoneHni, Héweno ynamsocs
OTMETHTD Cefillli ¢ nepuoioM B 1—2 uaca, a Takxe Gojiee KOpPOTKLE
KoneGanust ¢ nepuofom ot 10 zo 40 MuuyT. AMnraTyRa kosneSanui
nocturana 3,5, maxe 4 momos»5 [32, cr. 157]. Kak yxasuBaer
JI. C. Bepr [3], sBacnne ceiimi He Obio u3BecTHO Héwiesao. Has
o6bSICHEHHsT 5TOTo sBjenuss Hémiesb NpuBesa COBepUIEHHO (aHTa-
cTHYecKHe co0Op aKeHHs. .

TTocae Héwens B TeueHue QJHTENbHOTO MPOMENKYTKa BpeMeHH
HUKTO H3yueHHeM cefim 03. CeBaH He 3aHHMajicsl. TOMBKO B OKTSIO-
pe 1926 r. CeBaHCKHM TH/APOMETECOPOJIOTHUECKUM O010pO Gbla ycTa-
HOBJIEH CaMorlncel, ypoBHs B c. Laenoska (cm. puc, 30). B 1928 r.
Hagas pa6orath camomucel, ypoBHs B c. 3arany, a B 1929 . OBLI

ycraHoBJeH JuMuurpag B 6yxre [iaros.
Wsyuenne ceiiul 03, CeBaH He SIBAANOCH CaMOCTOSITRJBHOH 3a/1a-

‘yelt CeBAHCKOTO THADOMETEOPOJOTHIECKOr0 6I0pO, HO TCM lie MeHee
sTO# opraHisanueil Oblyl HAKOMJEH HHTEpeCcHbIH W HeHHBbIH MaTe-
pHaJj, NO3BOJISIOUMEl CHeJaTh HEKOTOpbie BBIBOAbI OTHOCHTE/IBHD

- ceiiir 03. Cesad.

=

5 1 juofim paBeH 2,50 c.
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Ioro-3amajgHoro, 3amajaHo-ioro-zanajgHoro H -

’ b. JI. 3aiikos ony6anKoBan KpaTkue cBeienns o cefinax os. Ce-
x?m Ii(:MaTepHaJIaX 1o neeenosanuio osepa Cesan» [17] u noguepk-
HyJI, 4TO 3a BCe BpeMsi paGoTel JuMHHrpagoB (c. Enenorka, 1925—
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Puc. Ceii 3
. 31. Ceftwn 03. Cepan HO 3amnmcy caMoNuCLa YPOBHA BO/IHI.

a—y c. Exaenovka; 6 — y c. 3arany; I — 3
y ¢ E : . 3arany; 1 —3a 29 1X 1929 r.: 2 — 33 24
1819 1X 1620 . P I2IV 190 16— aa 15- 16 V9% 76 o gy N6
i .5 8 — 3o r.; 9 — 3a 26— b : ‘ [
%ggg lf ;é — zaApémlmim}Ex%lgSSanune (Cnaroas) za 193720‘/[)1(921%32)”1-1-01; 3:431"-3 E“)\l
513 — — v 14— 32 2-3 X 1929 1.; 15 — a2 12-13 V 1930
167 50 12295V 1es0 l r.; 15 —3a 12—13 V 1930 r.;

;g?Oé 63{3;; FﬂaFOuﬂb, CeHTs16pb—j1ekabpp 1929 r.; ¢. 3arajy, maii—

omz)ﬁTnnaﬂB ) HH Ha OJHOH JIHMHUTPAMMe HeJb3sl oéHapyX’me HH
HOH JIMHMH U BCErZa MOXKHO

BHIETb OTYETJIHBO BLIPAIKEH-

HbI€ KOJIeOaHHS, HOCSILIKME TePHOLHYECKH i xXapaxrep. paet
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B pa6ore B. JI. 3aiikoBa npuBoisiTcs 06pasubl 3anuced camo-
NHCIleB YPOBHA MO ykasaHHbBIM Bbllle nyHkram (puc. 31). Kak yka-
3bIBAET aBTOp, /llaxkKe NPH GerJoM NpocMOTpe JIHMHHTPAMM MOXKHO
YCTAHOBHTD, YTO Kak B c. EjeHoBKe (qumuurpammer 1, 2, 4 1 5),
Tak ¥ B C. 3arajy, pacno/ioO}KeHHOM Ha NPOTHBOMOJIOKHOM KOHLE
osepa (nMuMHMrpamMma 7), HaO/lIOnal0TCa cefllin ¢ MepHoJoM B 2
04 mun. D10, MO BCeH BepOSTHOCTH, INPOAOJbHAA OMHOY3JOBAs
ceiiua. B 6yxte I'1aronb Takoi cefiliy NOJAMETHTH He YA aeTcs.

B unctoMm Bue, KaK 3TO BHAHO H3 NMPHBOJHMBIX PHCYHKOB, OJHO-
yaJoBasi cefilia moutu He HaGmojaercsi. Ha Hee 0ObIYHO HaKJalbl-
BAIOTCS CEeHIIM C. MEHbIIMMH MepHOJaMH M MeHbIIMMHM aMIJIHTY/la-
MH — JIByXY3JI0Bbl€, TPEXY3/IOBble H CefluM ¢ GOJbIIUM YHCJIOM Y3-
10B. HanGosbias amnautyna, no gaunbiM B. [l 3afikosa, HaGuio-
naercsi B ¢. EnenoBka u jgocrturaer sjiecb 50 cm.8 B c. Enenoske,
KpoMe TOro, HaGjiofanuch cefiuu ¢ nepuoaamu B 31 (JHMHMIpaM-
Ma 6) u 38 mun (nMUMHHrpamMma 3), npejcraBJsiomne coGoit aHGo
MeCTHble ceMllld OTAeJbHbIX GYXT U 3a/JHBOB, JHOO UeThpexysJo-
BYIO MpPOJOJbHYIO Celillly, NepHOJ KOTOPOH Ompeje/eH HEeTOUHO.
Amnauryna stoi et 20—30 cau. :

B Apnaubiuckom 3anuBe (6yxra Inarosnb) nauGosiee uacrbie

cefiutn ¢ mepuoaom oxkono 30 mux (mumuurpamma 11), o, xpome

TOro, 31€Ch Ha6J/I0AaMuCh Cellly ¢ mMepuojamu B 49 (JUMHHIpaM-
Mbl 12 u 13) u 57 mun (nuMuurpamma 14). TlepBble H3 HHX HMEIOT
HeGOJIbIIYIO AMIUIMTY/LY, Y BTOPbIX OHA JOXOMHT 10 25 CM.

Ceftiun Ha o03. CeBaH, Kak otrmeyaer b. [1. 3aiikoB, Hab/iona-
JMCh B TeueHHUe Bcero rojfa. Bmecre ¢ TeM HauOosbline aMOJUTYALI
ceifll OTMeuasUCh B TEMJoOe BpeMsl TORd, B anpeje— ceHTsOpe.
Yacto 3apoxjene celll 6blJ0 CBSI3aHO C MNPOXOXKJIEHHEM Ipo3, KO-
TOpbIe, KAK ye OTMeYasoch paHee, HanGoJee YacThl B Mae — HIOHE.
.Bo mHOrux cayuasix cefillln BbI3bIBaJINCh CHIbHBIMH BeTPaMH.

Croubl ¥ HaroHsl Ha 03. CepaH Bbipa)keHbl JOBOJbHO ca1aGo H
BOJOMEPHBIMH Ha6MIOeHHAMH NOYTH He o6Hapyxusaiotcs. Ilo-
5TOMY MOXKHO NpeArnoJiaraTb, YTo NepHoAHYecKHe KojeGaHHA BOA-
noit maccel 03. CeBaH He fABJAIOTCS B OOJbIIHHCTBE ClyyaeB MepHO-
AHUECKHUMHM CrOHHO-HAarOHHbLIMH KoJeOaHHsIMH, a NpelcTaBJjsioT
c0601 ceoBoHbBle KosleGaHus, T. €. CeHLUH.

CJyI0>KHBIH XapakTep 3anucedl Ha JieHTaX CaMOMNHCLEB YPOBHS
ofbsicHSIeTCS, MO-BMAMMOMY, BO3HUKHOBEHHEM Ha O3epe He TOJIbKO
MPOAOJIbHBIX CEHLI ¢ Pa3JIMYHBIM YHCJIOM Y3JIOB, HO H [OTepeyeHbiX,
a Takxe ceilll, o6pasyloOUMUXcs B OTAeNbHbIX OyXTax H 3aJlHBaXx.
Onpe/iesieHye TEPHOOB CEHIl TyTeM TEOPETHYECKHX PacueToB NOA-
TBEDAMJIH CIIPABEIJIHBOCTL 3TOTO NMPeH0J0XKeHH .

Euie JI. C. Bepr, none3ysice popmynoit Mepuana, onpeje/in ne--

pHOA OJIHOY3JI0BOH Npojo/ibHO# ceifuu 03. CeBan B 125 muwn, unu

6 Caenyer otMmerutb, uto B. JI. 3aiikoB, n0-BHAMMOMY, Ha3LIBAET BLICOTY BOJ-
HBl aMOJIHTYLOM, H, CJAE€10BaTeNbHO, aMIIUTYla OAHOY3JIOBOil MPOJAOJMbHON Celiu
8 c. EJeHoBKa, T. €. MaKCHMaJbHOE OTKJIOHEHHE yPOBHs NpH Celillle HaJl YPOBHEM
NpU CIOKOHHOM COCTOSIHHH BOAHOH TOBEDXHOCTH 03€pa, paBHa 25 cm.
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B 2 4 05 mun [3]. Ilo pacuetam, npoH3Be€HHEIM 3aHOBO B HACTOS-
leM McCJIeflOBAHMH, 3TOT IePHOJ OKa3ajcsi paBHbIM 124 mun, T. e.
2 4 04 mun. Ilepuoll ONHOY3JIOBOH MOMepeyHoll CelliH, BbIYMCJ/IEH-
HbIH 1J11 OCH, NPOXOAsiell monepek o3epa uepes Huxuuii Anunaman
(ippuHa o3epa 110 3TOMY MOMEPEYHUKY cocTapjseT 34,5 km), no
dopmysie Mepuana okasancsi paBHbIM 57 MUH, T. €. COBNaJaioUUM
C TeM MepuojaoM cefllid, KOTOpHIH Haubosee dyacTto HabJloxaercs
B 6yxTe ['1arosib, a 3Ta nocjejiHsis1 HaXOJUTCS B HENOCPEACTBEHHOM
6JIM30CTH K monepeyHoil ocu o3epa W BOMH3M 06JaCTH NyyHOCTEH
3TOH ceHIN.
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Puc. 32. Ceitliin 03, CeBau mo 3amniicu CaMONKCLA YPOBHSA

i n-sa CeBaH.
¢=3a 23—24 11 1955 r.; 6 — 3a 256—26 VIII 1962 r.

[Tepuon onnoysnoeoil mpono/bHOil celimn 03. CeBaH Obll BHI-
yypcaeH ele IByMsl cmoco6aMu M oKasaJjcsi paBHLIM: mo Meroay Jle-
tpanta—1 4 55 mun, no merony HassigoBa— 1 4 50 mun. OT npu-
MeHenHs MeToZa Kpucrana k pacuery ceiim o3. CeBaH MpPHILIOCH
0TKa3aThCs BCJEACTBHE KpaiiHefi CJI0XKHOCTH HOPMAaJIbHOH KpHBOH
3TOro 03epa.

Y3n0Basi JUHUS, MOJOXKEeHHe KOTOPOH ObLIO OmnpeiaesieHO no Me-
Tony HedaHnra, npoxoIUT HECKOJNbKO I0ro-3anajgHee OyxThl I'jiarods.
Bor nouemy B 3TO#l 6yXTe NnpoJoJbHAsi OJHOY3/0Bas ceilla MOYTH
He BbIpaXKeHa.

Kax usBectHo, 03. CeBaH B HACTOsIILEE BPEMst H3MEHHUJIO CBOH
ouepTaHus W TIYGHHB BCJAEACTBHE CIYCKa BEKOBHIX 3aMacoB 03epa
uepe3 p. 3anry. ¥Yme k 1962 r. ypoBeHb BOAb O3epa CHH3HJCSA
Ha 15 m. D10 CcHHXKEHHMe YpOBHA OOYCJOBHJIO H3MEHEHHE H JJIHHBI
u ray6uner o3zepa. C MOCTaTOYHOH CTENeHbI0 TOUHOCTH MOXHO
CYMTarb, UTO CPeJHss TAy6GHHA yMeHbLiuJAachk Ha 15 M, T. e. craja
paBHoit 26,3 #. Hauna osepa, cyas no 6aTHMETPUYECKOH Kapre
03. CesaH, yMeHblIMJach Ha 2,0 xu. V3meHenus JJuMHBE U Tay-
GUHBI O3epa BHI30BYT H3MeHeHud B nepuoaax cedm. O603HauuMM
HepHoh OAHOY3/M0BOH mnponoJbpHOR cefluiy 03. CeBaH A0 chmycka

BOABl H3 O03epa uepes T, U Iepuoj TakOi xe cefilnd, HO MOCJe
crycka BOJnl, uepe3 7 aHaJOrMuHbHIM 06pa3oM O0OGO3HAUHM H

4
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AMMHY H Tay6uHY -03epa (CPEAHIO) COOTBETCTBEHHO uepes L u L',

h w K. Eciv mpuHath Aas pacuera cefm gopmyay Mepuana, TO
" L'y h

orHomenue 77 :° 1:17:77“ B COOTBETCTBHM C  YKa3aHHBEIMH

BhilI€ M3MEHEHHUAMU AJHHBL H I‘JIY6HHH 03€pa 3TO OTHOLICHHE 6yﬂ.eT

725 V413
paBHO ==o v =1,18. Taxum o6pasom, MOXHO INpPELIoaaraTh,

750 /963

YTO B H3MCHUBIIHXCA YCJAOBMSIX NEPHUOJ OAHOY3A0BOH MPOLOABHOM
ceitmu 7;=1,18. 7,=124 - 1,18 mun=2 4 30 nun.

VnpapaenueM THAPOMETEOPOJOTHUECKOl  CIyKObl APMSIHCKOM

CCP 20 anpens 1947 r. 6bl1 yCTAHOBJIEH CaMOTHCEL] YPOBHS THMA

«Bannait» y n-sa Cepat, paGoTalolUi Mo HAaCTOsAIIee BPCMSI. Jlenthl

sTero camonuciia 3a 1955 u 1956 rr. Gbuld MOABEPTHYTH OOLIYHOL

cratucTuueckoii o6paborke. Ha sTux nmentax Obuin 06HAPYIKEHBI -

cefiiuy passuuydoro Buaa. HauGosee uyacrto MoBTOpsjacb Ha 3THX
JleHTax ceffia ¢ mepuosoM B 2 4 22 mur (cpesnee u3 535 BOJIH).
370 npomoJabHAsT OLHOY3JOBasl cedllia, XOpOUIO 3aMeTHas Ha JIM-
HurpaMMe, H3o6pakeHHoHl Ha puc. 32,a. Tlepuon ee B 1,16 pas
Gonbllle mepMoAa TaKoil e cellllM, HaO/I0AaBIIEHACs: B MepPBOHA-
uaabHblil nepuoA.” HamoMHUM, YTO OTHOLIEHHE BEJIHUHH 3THX ABYX
nepHoJIOn, BHIYMC/IEHHOE TEOPETHYECKH, paBHsiock 1,18.

BTtopoe MecTO IO IOBTOPSIEMOCTH Ha pacCMaTPUBAEMBIX JICHTaX
3aHUMaeT ceiilid ¢ neprogoM okodso 40 sur (233 BojiHbl). 370, MO-
BUAHMOMY, ceillia, COOTBeTCTBYIoIlasi cefime ¢ meproioM 31—
38 mun B NepROHauaJsbHbI nepHog Habmogenuil (puc. 32,6). Beero
T0J1bKO 48 BOJIH HAG6/10/1a10Ch CO CPeJHUM TepuogoM B 1 ¢ 25 mun.
B03MOKHO, YTO 3TO NONepeuHasi 0AHOY3J/0Bas cedlua.

Hakonel, coBceM pelnko, Bcero Juib 10 pas, 6bira oTmeueHa
cefiia ¢ mepuoioM okoso 10 mu, npejacrasssioutas co6ol, no Beed
BEPOATHOCTH, CeHIlly MECTHOTO IPOUCXOXKACHHS.

7 [oa mepBOHauaJbHBIM MEPHOAOM MOJPAsyMeBaeTcsi MEpPHOA L0 ChycKa Be-

KOBBIX 3anacoB BOJ 03epa uepe3 p. Saﬂry.

FTABA VI

, CEVIIH o3. BAMKAJ

Os. Baiikan -- camoe ray6okoe 03epo B mupe. OHO oTaAHUaETCS
HCKIIOUUTENILHO XOPOWIO  BLIPAXKEHHBLIMH CCHINANMM, jIis KOTOPDLIX
X&PAKTEPeH NJIMTE/ILHBIA APOMEXYTOK BpeMeHH 3aTy>}aHHﬂ KoJie-
Gamiii ypoBHsi. B oTaenbHBIX cayuasix NePHOA 3aTyXaHus 3aX5aTul-
RaeT HECKOJbKO CYTOK. - |

[lnomans BonHoi moBepxmocTH ozepa 31500 xm?2, Maxcumass-
nas raybuHa 1741 m, cpemnss — 688 . B niane osef)o HMeer cep-
TOBUAHYIO BRITAHYTYI0 hopMy (puc. 33). Tlo Xapakrepy pedbeda
Aua 03epo MoXKeT ObIThb pasjeseo Ha TPH OCHOBHBIC BIIALHHDL:
I0XKHYIO, CPENHIOn H cenepuylo. IOMHAS BRALMHA 3a1iMaeT GACTb
vsepa no yctbst p. Cesenru. Penbed nHA 5Toll BmaguHDLI Heozmbbb-
HeH: HabMI0JAI0TCS JIOMKOUHBE U HePOBHOCTH, HMEIOTCS [10[BO/LHLIE
KPSIEH, OCOOEHHO Pe3Ko BbIpaKeiHble Ha yuacTKe, npemuka}omgﬁ
K penbre p. Cenerru. [1as 10KHOH BIAaaHHDLL XapaKTepHHI prTbiP
YKJIOHDI iHA Y 3aMafHbIX U 1070-3aMafHblX Geperos u cpaBHm'eJIbHd
TNI0JIOTHE ¥ NPOTHBOMOJIOXK HbIX CKJIOHOB.

Cpennsis BnajauHa orpanduena Ha tore CeNeHPHHCKHM MeJKO-
BOABCM, Ha CeBEPE—TONABOAHBIM AKaleMHYECKHM XpeGToM, Hpoxo-
AALMM OT CEBEPHOH KOHEYHOCTH 0-Ba OJIbXOH K YIIKAHDUM O-BAM
4 llanee Ha cesep K M. Banykan. 3uauntenbuas uwacts cpenmeit
BITAAKHDLL OT/IMYaeTcs] GOJIbIUIUMH TyGUHaMM. HauGonbuias rﬁyﬁu-
Ha 03."BaI/IKaJI HAaXONHUTCST KaK pa3 B cpemnell snaaune. CKIAOHBI AHA
B OTOH HACTH 03epa KPyThble, B OCOGECHHOCTH y BOCTOUHBIX Geperos
0-B2 OJIbXOH ¥ K BOCTOKY OT Y LIKAHBHMX O-BOB.

CepepHas BnajuHa pacnosioxkeHna K CeBepy OT NoJBoAHOro AKa-
Bemuueckoro xpeGta W BKIOYaeT B ceBsi Tak HasbiBaeMoe Masioe
Mope. Bnagnna oTiuuaeTcs HCKIIOUHTENBHOH POBHOCTBIO IHA € [io-
CTENEHHBIM €ro MOHHXEHHEM OT I0XKHOro KoHuma Majoro mopst a0

paiona Kotenbnukosckoro mbica. BoCTOuHBI cKI0H BIAJMHLl [O-
JIOTHH,
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JluctBennunom— Bafikanbckast  nMMHOJIOTHYECKAsl CTAHLMS, HbIHE |
Baiikanbckuit nuMHOMIOrHUecKuit UHCTUTYT (¢ 1925 r. no HacTosiuee |
Bpemsi); 3) y uCTOKa p. AHrapbl — FHAPOMETEOPOJIOTHYECKAsS CTaH-
uust 3ananHo-CHGUPCKOrO ynpaBjleHHsT THAPOMETEOPOJIOTHUECKOH
cayXOn (c 1951 r. mo Hacrosiiee Bpemsi); 4) B Mapurye (1913—-

Ha Baiikasie HacuuThiBaeTcsi 27 OCTPOBOB. YacTb U3 HHX "TeIII&;‘O:
1IHUECKOTO MPOMCXOMKIEHHs U SIBJISIETCS BBICTYNOM Hal BOHOO“JI]:XéIH
ronHoro Akajemnueckoro xpe6ta. Takosbl, HaanM%p, O-Bamm, !
u rpynna YIWKaHbHX O-BOB. OcrajbHble ocTpoBa 00pa3oB :

pe3y/bTaTe OTUJIEHEHHS YaCTH CyIIH OT Gepera.

(3 . y
= Necuana s Yz
// ™ (r
NucmBenusnoe
Mapumyd -
e
Tanzod

Puc. 33. CxeMa o3. Baiikaa ¢ ykazaHueMm MeCT yCTAHOBOK CaMO-
nucHeB yPOBHA BOLBL.

an Ha oOpasoBaHHe

; ‘ octu pesabeda aHa o3. balik
B o g ® GJasieTcsl OOJIbLINMH

Y pa3BUTHe CeHll B 3gauuTeJbHOH Mepe ocna
rnyObuHaMHu o3epa.
M3yueHue ceHll

cebsl perucrpauuio ypo % /
JIEHT gmx caMOINKCIEB, pacyeThl NMEpPHOLOB Ceill pas/dubHbiMA crno

coGaMu H, HAKOHEll, NCCJIe/I0BaHME CeHll Ha MO/IeIIn osepa. -
Ha Baiixasne B pa3Hoe BpeMs neiicTBOBaso 6 caMoNuUCIeB yPOBHS:

1) B IlecuaHoit 6yxre (c 1908 r. mo Hacrosiiiee Bpems); 2) B MOC.

Baiikajia HauaJocb HIaBHO. Ono BKJOUaJio B
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BHSI NIPH NOMOLIM CaMOIHCLEB, 06paboTKy

1918 rr.); 5) B Tanxoe (1943—1954 rr.); 6) B H. Aurapcke (1930—
1933 rr.). Marepuanbl HaG/JIONEHHH TNOCJEIHEr0 MyHKTa pasbl-
‘CKaTh, K COX<aJIeHHIO, He ylaJjochb. MecTa yCTaHOBOK BCeX caMOIHC-
‘ieB VPOBHS NI0OKa3aHbl Ha pHcC. 33.

Kax BHIHO U3 NpHBeNeHHbIX NaHHBIX, HaHGOJee AJUTebHBIM Iie-
PHOJOM OTsIHyaloTcst HaGonenus: B [lecuanoii 6yxTe u B moc. Jluc-
TBeHHuHOM. CioenyeT, 0JHaKO, 3aMeTHTb, YTO YacTO 3alMUCH CaMo-
nucua yposus B Ilecuanolt Gyxre npuxoiu/och GPaKOBaTh BCJAEACT-
BHE HEHCIIpaBHOCTH NpubGopa MO0 BCJEACTBHE MJIOXOTo yxola 3a
HHM. _

UwmetoTes ceesenuss o ToM, uto B Hiodie 1925 r. B. H. Scuurckum
Obl/IN POU3BeleHbl HaGJIo/leHHs] Haa cedmaMH Ha o-Be OJIbXOH
(mask KoGoiibsa rosnosa). K coxaseHuio, MaTepuajoB 3THX Ha-
OJIIO/IeHHA pasblcKaTb He yHaJsocb. CBeleHHsl 0 HUX HMEIOTCS JIMIb
B BHJI€ KPAaTKOro ynoMHHaHHs u coobueHuss o ToMm, uto B. H. Hc-
HUTCKUM ¢ 1-ro mo 9-e utons 1925 r. HaGawonanach cepusi ABYXysJo-
BLIX celir ¢ amnautynoit no 11 cm [48]. .

Takum o6pas3om, ecau He cudtaTh fHauuwix B. H. Ycuurckoro,
HabJiofeHus1 HaA cedmiamMd (aKTHUYECKH TPOH3BOMHJNCHL JHIIL B
10kHO# uyactu 03. Baiikan. 3anaua Guauxkalimero 6yayuiero— ycra- |
HOBHTb CaMOIHMCLBI, Jyylle Bcero tHna «Banpnaii», ma oboux Gepe-
rax cpeiHell U ceBepHOil yacTsx o3epa.

IlepBoie cBenenust o cefimax o3. bafikan MoxHo o6GHapyXuTh
v Xanb6dacca [67], npuueMm cBeleHHs] 3TH HOCSIT COBEpPLIEHHO (aH-
TacTuyeckMH xapakrtep. XanbOdaccom faloTcs cieiyioilHe BeJuHYH-
HBl TepuoLOB celiln 03, Ba#ikan: 720; 231,2; 72,6; 31,9 u 30 mun.
Kak 310 6yner noxasaHo najee, 3TH JAaHHble BOBCE HE COOTBETCT-
BYIOT 1eHCTBHTe/bHOCTH. B naJbHeliieM B 3apy6exHoil JuTepaType
HEOJHOKPaTHO BCTPEYAIOTCS YNOMHHAHUsI 06 ONHOY3JIOBOH NPOLOJIb-
HOH cefiiie 03. bafikauJ.

B 1926 r, B Tpynax VpkyTckoii MarHuTHOH M MeTeopoJiOTHUE- -
cKoil oOcepBatopuu 6vliu onybsaunkoBanbl craThu B, H. CoJsioBbeBa
i1 B. b. Illocrakosnua [48] u T. I1. KpaBena u B. H. CosoBbeBa
[27]. TlepBast u3 Hux npexcTaBJser co6GoH Hcc/eNoBaHHe CEeHII 03.
Balikan, ocHoBaHHOe Ha 06paboTKe JIEHT CaMONHCLEB YPOBHs B
[lecuanoii 6yxte (1908—1925 rr.) u B Mapurye (1913—1918 rr.),
BTOpasd — pedepar paborel B. H. ConosreBa [47] mocBsiuueHHOI
uccsaenoBanuam ceiiwr o3. bajikan na Momesu. ’

O TemnepaTypHbix ceHimiax o3. bafikan (monepeuHbIX BHYTpeH-
HUX BOJIHAX) NMPHBOLSATCA CBeleHHs B Aokaale Ha III Bcecorosnom
rufiponoruyeckom cbessie B. Y. Bep6ososa [6].

B tpynax baiikanbckoll nuMHogoruyeckoil crannuu AH CCCP
B 1960 r. 6b1a ony6saukosana cratesi T. I1. KpaBeua [26], namu-
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candasi uM eme B 1941 r. CraTbst MOCBsilieHa PacCMOTPEHHIO NEpPe-
apuxKenus cefim o3. Baiikan mo Aurape.

B nacrtosilie#l paGoTe HCIOJ1b30BAHLI JaHHbIC B. H. CoJsioBbeBa u
B. b. lllocrakoBHya W AOHOJIHEHbl Pe3yJbTATaAMH o6paboTKi MaTe-
pHAJIOB 32 MOCJIe/yIOlHe TOBl 10 3aMHCAM CAMOIHMCLA B [lecuaHoii
6yxte, B moc. JIUCTBEHUYHOM H B HCTOKE p. Aurapsol.

Csenyer npusnath BbOOp MecTa /[Jsl YCTaHOBKH caMOMUCId
yposusa B [lecuanofi GyxTe He coBCeM YIAUHBIM, TaK Kak, MO-BU/LH-
MOMY, uepe3 3Ty OYXTy A BOJIU3H OT Hee MPOXOMIT y3JI0BBlE JIH-
HME cefilll ¢ YeTHbIM uHcjoM y3/0B. [TosTOMy Ha JEHTaX CaMOMHCIA
YPOBHSl B 3TOM MYHKTe TPYAHO 06GHApYXKHUTh CefllliH ¢ UKHCIAOM Y3JIO0B
Gosee JBYX, XOTs ONHOY3JIOBble MPOJOJbIbIE celily 3/1eCb XOPOLIO
BLIpaKeHbl. '

3Ha‘JI'ITeJIbHyIO oMollbL B aHaJiu3e JeHT CaMOIHCIEB YpOBHs OKa- ‘

3LIBAIOT Pe3yJbTaThl HecdeloBanti B. H. ConoBbera Ha MOMEJH 03.
Baiikasa, YKe M0 0QHOMY 3TOMY HccienoaHus B. H. CoJoBbeBa
npencTaBisiioT 60JbLLIOI HHTEpEC.

Mogenb 03epa 6biia H3rOTOBJEHA M3 LEeMEHTa TaKHM 006pasoM.
YTO MCKayKeHue MaclITaGoB COCTABJS/IO: BEPTHKAILHOTO 1:10973,
rOPH30HTAJIbHOTO 1:586000. JlepeBsinHOK JIONATOUYKOIl B MOJes

o036y aanuch ceiik, KoseGanus ypoBHS pPerncTpHpOBaIHCh cle-

LM A/ bHO CKOHCTPYHPOBAHHBIM CAMOTIUCLEM.

Aptopom 6puia paspaGoTana (opMysa [Jsl mepexoia 0T mepH-
ofa ceiiny, Ha6JiogaBueiics Ha MOJeJH, K MepHOAY TOH Ke CcefiH
B GCTECTRBeHHbIX YCjoBHsX. PopMysa 3Ta MPHBOAWJIACH paHee (CM.
erp. 102).

B pesysbraTe THIATEIbHO NMPOBEACHHBIX OIMNBITOB B. H. CosoBbes
ROJYUHJ BecbMa HMHTepeclble pe3y/bTaTbl, XapaKTepu3ylollue Iie-
PHOJE CeHll C Pa3JHUYHBIM YHCJIOM Y3JIOB I PACNOJOKEHHE Y3/IOBBIN
JNVHEE B 03epe (pHc. 34).

B ta6s. 18 npHBOASATCS peaynbTaTHBHbBE NaHHbie B. H. CoJjoBb-
eBA OTHOCHTEJIHHO NEPHOJOB CEHLI C PasjHuHbIM UHCIOM Y3J0B (1O
5 BKJ/IIOUHTEJIBHO) .

B nepsom cronbue T 06o3nauyaer MpoJ0JKUTEJbHOCTD IepH-
ona ceifiy ¢ [ yaaamu (i = 1,2, ..., 5), onpeneJieHHLIH MO ONBITY HA
MOJEJNH; O — NeKpeMEeHT 3aTyXaHusl YPOBHS Ha MO, T;—me-
puon cefln ¢ [ y3JaMHy, NpUBEJEHHbIH K €CTeCTBEHHbIM YyCJIOBHAM
no ¢opmyde B. H. CosioBbeBa. ]

B. H. CosloBbeBLIM GblJIH BEUHC/IEHBl IepHOMBI cefiln 03. bafikaT
C paajMuHbIM UMCJIOM y3J0B 10 dopmyJe Mepuana. llonyyenHbre
JaHHble 3HAUMTEJIbHO OTJHYAIOTCA OT BEJHUMH MEPHOLOB, YCTaHOB-
. JIeHHBIX B pe3yJbTaTe ONBITOB Ha MojesH. Tak, Hanmpumep, NEpHOML
O/IHOY3JI0BOH ~MPOJIOJIbHON _Cefun 1o Mepuany cocrapJsieT O
96 MiH, a IO MOLENH — 4 « 56 MuA; 11 NBYXYy3JOBO#H celllly nepHo-
bl TOJMYYHJIHCH COOTBETCTBEHHO PABHBIMH! 1O Mepuany 2 4 40 muH,
o MoJesu 2 « 33 MUH.

CoJloBbeB MOKa3aJj, KpoMe TOro, UTO €C/IH /ISl OAHOY3JIOBBIX H
JBYXY3JIOBLIX Cefilll BeJIiUHHBEI OTHOUICHHH MEXAY NepHojfaMu STHX

140

CeHll, KaK BBIYHCJIEHHBIMH N0 ¢(opmyne Mepuana, tak u onpeme-
JI€HHBIMH B P€3Y/IbTAaTe ONbITOB Ha MOJEJIH, MaJo OTJIHYAlOTCA APYT
OT Jpyra, TO MO Mepe yBEJHYEHHUS YHCJIA Y3JI0B DPasJiHuUs MeX 1y
3THMH OTHOLIEHHUSIMH CTAHOBATCH 3HAYUTE bHLIMH: -

L
. HAneapck L L

5

N

Puc. 34, Pacnonoxenne ysiosbix aunnii na 03. Bafikan ana onuoysno-
Boil (7)), AByxy2a0B0ii (T;), Tpexy3a0Boi (7T3) H uerbipexyanosoil (1)
cedmr (1o B. H. CousnoBbeBy).

L — nyunoctb; N — ysea.

Hccnenosanns CosoBbeBa 0GHAPYHKHIIM  €Lile HEKOTOPHIE HiiTe-
pecHble 0co6eHHOCTH 6alKaabCKux cefil. OKasaljoch, UTO aMILIHTY-
Jbl YPOBHSI B Pa3JIMUHBIX NYYHOCTSX HEOAMHAKOBHI. ﬁpwmﬂa 3TOrO
KaK QoBeplleHHO NPaBH/IbHO OH YKa3hBaJl, 3aKJ/I04aercs B HepaBHo:
MEPHOCTH paclpe/le/ieHls Y3JI0Bbix JHEMH. MoxKHO HaliTH BepOST-
Hbl€ Pa3JIHUMsl B aMIVIATY/IaX CEHLI B PA3JIHYHBIX NYHKTAX.

E Tabauya 18
Januoie onmres B, H. CoaoBbeBa Ha monean o3. Baiikan

T . T;, cex ) T, v mun

T, 3,436 0,410 56

/ ) ) ) 4 56

Ts 1,7‘10 0,152 2 53

T3 1,033 0,213 1 30

7y 0,709 0,36 0 &9

T, 0.516 0,12 0 42
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B camom jeJsie, ecsiy 0603HAYHTH IJIOLIAAb BOLHOH MOBEPXHOCTH
o3epa MeXJAy ero KOHILOM M NMepBoH y3joBofl nHHHell uepe3 Vi n
OCTaJIbHYIO YacTb BOJHOH MOBEPXHOCTH BojoeMa uepe3 V, u ecsH
B NEepBOM IPHOJHMXKEHHH MPHUHATb Y3JOBYIO JIHHHIO 33 NpPSAMYIO, TO
MOXKHO 3aMHcaTh CJlellylollee pPaBeHCTBO: ’

'%Hlvlz‘%'ﬁzljz- \ (6,1}

B srom paBeHcTBe Hy u Hy;— aMnJauTyIbl Ha OJHOM H Ha IpYy-
roM KOHI[aX 03epa, T. €. TaM, Ile Hal/a04aloTcs IPH  OLHOY3JIOBOH
celile MyyHOCTH. PaBeHCTBO 3TO OCHOBAHO Ha TOM, UTO KOJIMUECTBO-
BOMbI, MpOlIe/llllee 4Yepe3 MoNepeyeHOe CeueHHe 'y3J0BOH JIMHMA,
BCJIEICTBHE TOHHXKEHHs YPOBHs B OJHOM KOHLe 03epa 3aTeM pac-
npejiesisieTcsi MO APYrylo CTOPOHY Y3JIOBOH JIMHHH H BbLI3bIBA€T COOT-
BETCTBYIOLILEe NMOBLIIIEHHE YPOBHSA B 3TOH 4acTH BojoeMa.

W3 pasencrsa (6,1) caeayer, uroH, i Hy=V,: V), uan H, : H,=

1
=V v [TosyueHHble COOTHOLUEHHS MOXKHO pacnpoCTPaHHUTh

1 2
Ha cefilid C JOOGBIM UHCJAOM Y3J0B:

1 1 1 1
HIZH’:H-'i:"':Hn:V;:—V;IVsz.._:-17,1,.

OcHOBBLIBasICL Ha THX COOTHOLIeHHsX, OBLIAa COCTaBJieHa TabJiH-
1a, B KOTOPOHl MOKa3aHO COOTHOLIEHHEe MeXJy aMIVIHTYAaMH cefiw
¢ mo6uM uyHcioM Yy3Ja0B B Kyaryke, OJBXOHCKHX BOpOTax M B
H. Awnrapcke. Ilpu cocraBaeHun 3TOH TabJuubl aMIJUTyZa
cefitiy ¢ s106bIM uHcaoM y3sa0B B Kyartyke Obina npunsta 3a 100.
B taGua. 19 nomelenbl COOTBETCTBYIOUIHE NaHHbIe [Jis OLHOY3JIOBOii,
IBYXY3JIOBOH H TPeXy3J0BO# CeHll.

B ynoMsiHyTOl BBIIIE CTaThe
B. H. ConosekeBa u B. b. lllocra-
KoBuua [48] npuBomsiTCA TaKIKe
NaHHble (paKTHUECKHX HabJione-
HUE Han cefiiamu o3. Baiikad.

' B pesysnbrate o06paGoTKu
JIEHT CaMOIIUCIEB, YCTaHOBJIEH-

Tabauua 19

BeposiTHbIE COOTHOWEHHS MEMNLY
aMIIKTYAaMH cefill ¢ Pa3JiHYHbIM
YHCAOM y3710B B KyJTyke,
OQubxoHcKuX BopoTax u H. AHrapcke

. OunbXoHb -
Heix B IlecuaHolt 6yxTe U B {Wa- T | Kyaryx ckne* | H. Aurapck
puTye, Ol OOHApYHKEHDI CEeHIIH BOpOTa .

BCEX NSITH MEePHOMO0B, HallleHHbIX
Ha MojeaH o3. baiixaj CoJioBhe-
BbIM. Hallle Bcero u ¢ Haubogab- T, 100 0 25
wel amnauTyaol HaGmopanuch Ta| 100 200 160
OJIHOY3JI0Bble MPOJOJIbHEIE CeH- Ts 100 230 , 530
WK, DTH cefllud OTJHUAITCS ITO- )
pasuTeNbHOM [paBUJBHOCTHIO,
Kakoii, moxaJyii, He HabmiogaeTcss HU Ha OJHOM O03€pe 3eMHOro.
mapa (puc. 35, a). - ‘ :
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Onnoysnosas mpojo/ibHas cefillla 3aMeTHA HA JIeHTAX CAMOMHC-
LEB MOUYTH exelHeBHO. Pexe U ¢ MeHbIueH aMNIMTYOH, 10 MHeHHIO
YNOMAHYTBIX aBTOPOB, HAGJIONAIOTCA CeHIUH YeThIPexyaJoBble, KO-
Topble, Kak otTMmeyaloT B. H, Conosbes u B. B. ocrakoBuy, B cjo-
ACHHH C ONHOY3JIOBOH CeHlleld NalOT TUNHYHYIO A5 GalKaJbCKHX
ceimr KpuByto. Ha puc. 35,6 uso6paxena 3amuch KoseGauuj ypoB-
HA Takoil cefiin. Ha Helt oTUeT/MBO BHAHBI M mpononbHas OJIHOY3-
JI0Bas ceHllla ¢ NepruoaoM 0Koso 4 4 38 mur v ueTbipexyssoBas, 1o-
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Puc. 35. Ceiturn 03. Bafikan MO 3anuCIM caMomuc-

a8 moe. UeB YPOBHS BOMBI.
a — - JINCTBEHHYHOM 3a 19—-20 VI 1959 r.; 0 — -
HO# OyxTe 3a 156—16 IV 1950 r.; 8 — B ITecuanoii 6yxre 3a 132 In\;!(i?)gl) r.

BHIHMOMY, NpOMO/IbHAS Cefilua ¢ mepHoaoM okoJo | 4 Ananorunu-
HbIM XapakTep HOCHT JIMMHHTDaMMa caMonucia ypOBH'ﬂ B Ilecua-
HOH OyxTe 3a 12 anmpens 1950 r. Ha sroi JIUMHHUTDaMMe, MOMHMO:
O/iHOY3/IOBOH H 4eTblpexyssiOBOH Cefill, MOXKHO B OTHeNbHbIe npo-
MEXYTKH BPEMEHH 3aMETHTb NATHY3JOBYIO cefllly ¢ mepuogoM
OKO/I0 44 mun (cM. puc. 35,8). B Ta6a. 20, sauMcTBOBaHHOM y
B. H. ConorneBa u B. B. Hlocrakosuua, NPpUBENEHBl CBOJHblE JlaH-
HbI€ O mepnonax ceiiw 03. Bafikaa, nonyuenubix B pesyabTare ombl-
TOB Ha MOAeNM H 06paGOTKM JIMMHATPAMM  CaMONHCIeR YPOBHS

B IlecuaHoit GyxTe u B Mapurye. B s1oii e Ta6auue NPUBOASATCS -

HAaHHble 0 MAKCHMAaJbHBIX AMIVINTYJaX cedlll B TeX Ke NYHKTax

2
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Tab6auna 20

' Maputye
flepiodnl M aMIRuTYAb cefim 03. Bafixal B
HB ﬂecqaﬂoﬂp 6yxTe, no pauspim B. H. Conoebesa u B. B. locTaxkoBuua

MaxcumalbHast
MNepuox mo aMIUIMTY Aa, CAL
! MOJENH, Ha6JIOACHUSM, Mapuryit [lecyaHas
4 MUH 4 MUH 6yxTa
‘ : 14 12
T [ . il 56 4 }33,4 4 B
Ty 2 33 2 3 !
T 1 30 1 27,7 0,5 <1l.
; 9 2 1
T, 0 59 1 00 :
Ts 0 43 0 44 1

Hy»xHo MMeTh B BUJY, KaK Ha 3TO COBEDIUCHHO HpaBH.?bHO yKka-
spigaior B. H. Cosnosber H D. B. UJOCTE!E(OBI/HI, ApuBefcHubIe AaH-
HBIC OTHOCSITCA TOMBKO K 103KHO# uacTu bafikasa. .

OcHOBHIBASICH HA COOGPAXKEHMSIX OTHOCHUTEJBHO aMIIINTYIL cefi
u na qopmyJse (6, 1), MOXHO npeanoJarars, 4TO H“an6onb1\L}ueliM$}
JAUTVBl  ONHOY3JIOBOH NPOMONIbHOH CeHd B CEBEPHOH 1ac H
JOJIZKHbl GBTL 3HAUNTEJbHO MEHbIUE, UeM B I0XHOH, TaK KaK ysnop
Bast JIMHHS 5TOll CEHILIN JIeNUT MJI0laib BOJAHOH NOBEPXHOCTH Ha nni
yaCTH, CWIBHO OTJIMUalOllMecs MO pasmepaM JApyr oT apyra (cm.
pylcj\/g:T)‘épIIaJlbI HaGmiofenui, KaK MOJAMETHJH YNOMIAHYTbIE am;;g:f
ABTOpHI, IOKA3bIBAIOT MO CYWIECTRY OTCyTCTBHE TOJOBOTO XOZ 3
TOPAEMOCTH Cefilll, B 0cO0eHHOCTH OJHOY3J/10BbIX. ) )

B nonosHeHHe K TeM AaHHBIM, KOTODLIC Oblyn 3aﬂM)C1BSPagbqu
paboTe LUTHPOBAHHBIX aBTOPOB, B HACTOSIIEM 1«1ccnenonm,‘.n:-1 g{;ﬁ;
npouzBejieHa 06paGoTKa MaTepuasios aanuceil CAMOIIACLEE YPO :
YCTAHOBJIEHHEX B Tlecuanoii GyxTe, Ha DalKaJbCKOH Jl}IMHOJIOFg_
weckoit cranuun AH CCCP  (moc. JlucTBeHUUHbI) M HA THAPOME
TeOpOJIOrHYeCKOM  CTaHLHH Bocm%o-C%npcm;o “ ynpagg%}{f}l;f
HAPOMETEOPOJIOTHYECKOM cgiyx(ém B HCTOKaX p. AHrapeol i é,c
foTKa HOCHJIA CTaHJApTHBIH XapaKTep. Ilpexpje BCETO, 11110 me: ;1“3;
Bion-Banio onpefessicsl MepHOL OJHOYSJIOBOH CEHMIH. pnMvp}:)Te
MO eT CJY’KUTb TaKOTo pona oﬁgaﬁoﬂ(a, npousBejeHHast 1o ﬂep &
caMomucua ypopHs DalikanbckOH JMMHOJIOTHUECKON CTaHUHU ;'1

CCCP 3a 1—2 mionst 1951 r. C Jienthl 3a 5TH AHH ObIJIH CHS 1;
YPOBHH uepe3 Ka)KILbIg 5 mun u onpenelneliléfmeaenmmlbl pas3mMaxo
efl, Kak 06 »TOM pacckasallo . v
cymgazggfg GbiH HpOKSBEllGIE)HbI IJIst pasJIiuHbIX npennonaraen(/{)t‘;liz
nepuosos cefimu. Io nosyderibM JaHHBIM ObLT NOCTPOEH :r%?uku-
W3MEeHeHHI! BeJIMUMH pasMaxa ypoBHi BUBaBH(‘,HMOCTH6OT PO -
TeJbHOCTH meprojia (cM. pHUC. 2). Taxowu o6pa6oTHKe bmnw;:aoam yll)\;
HyTHl HECKOJIKO JIEHT CaMOTHCLA ypoBHsi B noc. JIMCTBEH .
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ITecuanoii 6yxre. Bo Bcex cayyasx mepHoi OJHOY3JOBOH CeHILH

OKasbiBaJcsl paBHbIM 4 4 36 MuH.

3artem nepuon ceHdin ObLI onpeJedieH CTaTHCTHYECKHM MeTOoJIOM’

10 3anucsAM camonucueB B noc. JlucrtBennuHoM, [lecuaHoil Gyxre,

Ha THAPOMETeopOJIOTHUECKOH CTAHIHH y HCTOKAa p. AHraphl. Pe3ysib-
TaTbl MOJNYUYHJHUCH CJeAylollHe: CDeHHH NepHOj, ONHOY3JIOBOH cei-

IIH N0 A3aHHBIM B noc. JIMCTBEHHMYHOM OKasaJjcsi paBHBIM 4 #
39,0 sun  (cpennee u3 1717 Bonn), B Ilecuanoii Oyare— 4 «
36,2 mun (307 Boan), y uctoka p. Aurapbl —4 4 35 mun (cpenHee u3
147 BoaH). o

3HauHTeNbHO pexe BCTPEYaloTcsl BOJHBI ¢ NMepHOAOM okosno 60
# 30 mun. TlepBblil U3 3THX NepHONOB, NO-BUAMMOMY,—IePHO YeThi-
pexy3aoBofl NPoAOJbLHOH CeHIlH, BTOPOH — nepHoj ceHllld MecTHOro
NPOHCXOXK IEHHS,

IF'onoBo#i X0/ noBTOpsieMOCTH ceiill noYyTH He BolpaxeH. Hagie-
>KHT OTMETHTb, YTO Je[sIHOH IOKDOB He fBJsIeTCs NpensTCTBHEM
[J151 BOBHHKHOBEHHs Cefill, AMIIMTYAB cefill ¢ oGHIM YHCJIOM Y3-
JIOB HEBEJIHKH M Jaxe JJIs OJHOY3JI0BOH NpoJOJIbHOH cefiliH, y KO-
TOpPOH Bcerfa aMmniuTylda nau6ogblias, nocjefHsisi He NpeBbIILaeT
20 cm. B momasasiollem xe GoJbIIMHCTBE cJyyaeB npeoGaajalor
AMITUTY AL Topsiika 5—8 cM.

Haxkonen, Gblin npou3BelieHbl pacyeTbl NEpPHOAOB OJHOY3/0BOi
NPOAONbHOH celllin Tpemsi cnoco6amu — MetoaoM Jedanra, [apbi-
nosa v umnenancos. [lo Hedanry Ty okasancsi paBHbIM 4,4 4, 1o
Metony JasbiioBa —4 ¢ H no MeToAy HMnenaHcoB — 4,3 4. OT npH-
MeHeHusi Merona KpHcrana npuuioch 0TKa3aTbCAd MO NPHYHHE
CJI02KHOCTH HOPMaJIbHOH KPHBOH. :

TIpu cpaBHeHHH BCeX MOJYYEHHBIX JAHHBIX O BeJHYHHE MEepHOa
OJHOY3JIOBOH CeHIUH 3a UCTHHHBIN MepHoA OblJl NPHHAT MepHOJ, NO-
AY4eHHbIH N0 GaKTHYECKHM [1aHHBIM H paBHbIH 4 4 38 Mun.

KakoBbl e NMpHYHHBI BO3HHKHOBEHHsS CeHHMI H KaKHe SIBJICHHS —
cediuy uau ceieoGpasuble KoseGaHus — npeobiaagaior Ha baii-
kane?

Ananu3 60Jb1IOTO YHCJTA JIEHT CAMONHUCIIEB ypoBlid, yCTaHOBJIEH-

HbIX B I0JKHOH yacTH o3epa, JaHHble O CTOHAX H HAaroHax, NpHBeJeH-
uole B ctatbe B. A. TTombiTkiHa [41], mo3BOASIOT MPHIITH K BBIBOLY
0 pellUTeNbHOM npeoGajaHHu Ccelil HalL ceillieo6pa3HBIMH KoJle-
GauusiMH ypoBHs1 Ha 03. Daiikan. B. camom jesie, Kak yxe oTMeua-
JIOCh, Cefillld 3[ech OTJIMYAIOTCS, haK NMPAaBHJIO, 3HAUHTEJLHON [JIH-
TeJILHOCTbIO M MPaBHJIbHOCTBIO OUEPTAaHHH HAa JieHTaX CaMONHCLEB
ypoBHsi. Kpome Toro, Ha JneHTax caMonucueB OGbIYHO CrOHbI H Ha-
roHbl BbIpaxKeHbl JOBOJbHO cjabo. HakoHel, moBTOpAEMOCTb CrOHOB
¥ HAroHoB oucHb HeBesuKa. Tak, no gauHbiM B. A. [ToMbiTKHHA, 32
uepuon 1949—1953 rr. (5 ner) y noc. JIHCTBEHHYHOTO HaroHbl
Gblid OTMeueHbl B cpelHeM 23 pa3a BTroJ, a croHbl — 36 pas, Mexay
TeM KaK nmepHoiHuYecKHe KoseGaHHsl YPOBHS HA TOM 2Ke MOCTY caMo-
NHCIEM YDOBHST QUKCHPYIOTCS NMOUTH KaXAblH JieHb.

SIBneHusa croHoB H HaroHoB Ha Baiikane, Tak e Kak W Ha ApV-
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[UX 03epax, CBsi3aHbl C BO3/leficTBHeM BeTpa Ha BOAHYIO Maccy
osepa. llpu Bcex cayyasx CrOHOB M HaroHOB, OTMEUEHHBIX [TombrT=
KHHBIM, UMEJH MECTO CHJIbHble BeTpbl, HHOTJA CO CKOPOCTbIO 10
22 m/cex. Crombi 31ech (B MOC. JIUCTBEHHUHOM) BBI3bIBAIOTCA BET:
paMy NpeHMYLIECTBEHHO I0T0-3aMaHOTO, CeBepo-3aMajHoOro U CeBep-
HOFO HamNpaBJICHHsl, HArOHBLI — BETPaMH CEBEPO-BOCTOUHBIX, BOCTOY-
HBIX H IOFO-I0r0-BOCTOMHBIX PYMOOB. DTH BeTpbi 00YyC/OBJEHb 06-
IHMM CHHOMTHYECKUMH NPOLECCaMH Ha GOJIbIIHX TEPPHTOPHAX.
Bce u3/103KeHHOe Bbillle 3acTaBasieT NnpearnoJaraTb, YTo (OpMHpO-
BaHHe cefii Ha 03. Dafikan GbiBaer CBsi3aHO TJIaBHBIM o6pasoMm ‘€
H3MeHeHHeM aTMOC(EepHOro AaBJIeHHs, C MPOXOXKAeHHEM UEHTPOB
OHHKEHHOTO WJM TOBBILIEHHOTO NaBJEeHHst Hajk 03epoM. DTH INpo-
Jlecebl BbI3LIBAIOT MOsIBJEHHE HUHAMMUYECKOro YypPOBHA, a 3a 3THM

HeuzGexKHO cielyeT BO3HHKHOBEHHE CeHlLl. -
B 3aksiouende ciegyeT oTMETHTb, uTo euwe B 1926 r. b. B. Mlo-
CTaKoOBMY OGPATH/ BHMMaHME HA CYLIECTBOBAHHE BHYTPCHHUX ceiin’
B 03. Baiikaj. DT NpeanoNoxeHUsl BIOC]eACTBHN GblIH MOATBEPK-
nenbi B. J1. JIsepnseenckum. Ilo muenuio Hlocrakopuua, Ha 02, baii-
KaJjl CyLlecTByeT BHYTPeHHss Cefllia ¢ NepHOLAOM 38 cyrok. [losxe
JI. JI. Pocconumo [45] nomsepr kpurtuke BuiBombi [Hocrakosuua u
BLICKA34Jl COMHeHHe B MX oGocnoBanHocTH. Moprumep [76] paccun-
TaJ TEOPETHUYECKH MepUOJ BHyTpeHHel ceiiuu Ans Baiikana u noay-
yusl STOT MEpHOA pasHbIM 73 CyTKaMm, T. €. BeJHYHHY MOYTH BABOC
Goabwyio, uem y Llocrakosuua. B. H.- Bep6osos [6] BhicKkasbiBaeT
PEe/NOJIONeHHe O BO3MOXKHOCTH CYLIeCTBOBAHKA IBVXY3/10BOH
BHyTpeHHeil cefiyn Ha o3. Baiikas. B cBoeM noKnane Ha IIT Bececor
j03HOM THapojorsueckom cbesfe B. V1. Bep6osioB, OCHOBbIBASACE HA
necqefoBaHusix Ha 03. Bafikan sumoi 1956 u netom 1956 1 1957 rr.
B NmpHaHrapckom paiione, coobuiaer, yTo OH o6HapyKHuJ ABE BHYT*
pEeHHHE CeHIly — OLHY C NepHojoM B 5—6 cyTok (rnonepeyHylo) U
apyryio c nepuogoM B 10—12 cyrok. Briuucaennoil no QopMyiie
BaTcoHa nepHOi BHYTpPeHHEH CeHlIH (monepeuHoit) oKasaJjcs, MO
naubiM B. Y. BepOosiosa, paBubiM 5—6 cytkam. Ilpupona BHYTpPEH~
nelt cefitun ¢ mepuogom B 10—12 cyToK ocTansach HEBbISICHEHHOM.

1o coo6uieHHsIM TOTO XK€ aBTOPa, HenpepbiBHLIC Ha6JiofeHHs HA
paspese Jluctsennunblit — Tanxof (netom 195° r.) u mJsiTeNBHbIE
peiifoBbie cTaHiy Jetom 1956 1 1957 rr. BLIABHJ/M, UTO H30TEPMBI
5 cioe 0—50 m KoseGaioTes € MepHoaoM 0KoJo 15 4.

'BHyTpeHHHe Cefilin 1o CHX MOp, KaK 9TO BHAHO M3 H3JIOKEHHOrO,
u3yuenn BecbMa caabo. Mccienopanue ux sABJsercd HEOTJIOKHOM
sanauveil 6auxaiinero 6yayiuero. Kpome Toro, COBEpLICHHO OHE-
BHHO, UTO MJIs moJsyuyeHHst GoJiee NOJHOTO MNpeAcTaBJjehds O ceil-
max o3, Daiikaj HEoBXOAMMO yCTAHOBHTbL CAMOMHUCUBL YPOBHS B ce-
BepHOH OKOHEUYHOCTH O3eépa H B IIeHTPaJbHOH ero 4YacTH, Mo o0ouM

Geperam. '

FTJTABA VIl

CEMIIU o0s. HCCHIK-KYJIb

Os. Hcebik-Kyab — oano u3 kpynuefimuk TOPHHIX 03ep Mupa.“

OHo pacronoxkeHo Ha BeicoTe 1623 M man yposHeM Mops. [Hnuna
gs(*)ipéa 182 xm, makcuManbuas WwHpuHa 58 k. Hnomaab‘ BOMHOB
Cpeﬂgﬁg()fgmci?pa 6206 «m2. Makcumanbnas ray6una 702 a,
Oszepo 3anMMaeT TeKTOHMUECKYIO KOTJIOBHHY,  OKDYKEHHYIO
BEICOKHMH TOPHBIMH XpeGTaMu: ¢ cesepa Kyl—xreﬁ-:l\naray c }oyra
Tepckeii-Anaray. Ha 3anage u BocToke KOTJIOBUIY 3a;v[bma}0‘r
OTPOrH 3THX Xpe6ToB. HenocpeacTBeHHO kK 03epy NpHMbIKaeT pas-
HHHHAA monoca, paclUMPAOWIASCS HA BOCTOUHOM MoGepeixbe
Sanajnas uacTb KOTJIOBHHBI CoeauusieTcs: yepes BoaMckoe ymenbé
C ‘-Iyuc,xpn RosuHOH. Hepes 3To yilesibe MPOPHIBAIOTCH BO3LYIIHEIE
Maccel 3aNajiHOro nepeHoca, B pPe3y/bTaTe Yero Haji 3anagHoOf
4acTblo 03epa rocroACTBYIOT BETPLl 3aNafHOrO HamnpaBJeHHs, CKO-
pocTu KOTopblx pocturaioTr 24—40 m/cex. , T
Beperosasi nunnsi 03. Mccnk-Kyap cpaBuntenso Maiio uspe-
3aHa. [IMeloTCs [Ba KDYNHBIX y3KMX 32a/HBa HAa BOCTOUHOM
nofepexne B ycTbax pp. Tion wu Jliwapraaan. JJx<apraJ1aH(:K141"1
3a/uB, MIMHOA 17 KM n 1wmupunoil Gosee 1 xm, Hneer f[OB(‘J;bHO
POBHYIO GeperoBylo JIMHHIO K BLITSHVT C 3anaza Ha BOCTOK 'I-Iau-
Gonbas rayGuHa 3anusa okosao 50 m. HOKHBIE W ceB.eprxﬁ
Gepera oscpa 06pasyloT MHOTOUHCJEHHBIE, HO CPaBHHTENLHO He-
0oJbliKe, OTKPBITHie GYXThl WHPHHOH oT 0,5 no 1,3 ra. FOubiii
Geper Gosiee M3pe3aH, ueM ceBepHBLIH (pHC. 36). , -
Haﬂ6ogu)mue rayOMHBL COCPeNOTOYECHBI B LEHTPaJbHOH 4YacTH
osepa. O6JsacTb MaKCUMAaJbHBIX Ty6UH, Tpepblalowux 600
H 3aHUMAalOWHX 0KoJI0 21% Beeil nuiowanu oszepa, HECKOJBLKO ('Mé-
WweHa K tory. OT ueHTpanAbHON YacTH 03epa TayGHHBI MeATeHHO
YMEHBLIAIOTCS HAa 3anaj M Ha BOCTOK. 3anajHasi yacTh 03epa Hau-
6o.1ee MeJIKOBO/IHa. 3neck o3epo cyxaercs, 06pasyst Kak Gul caMo-
CTOATEJILHBI BOJOEM, MEJKOBOJHBIH, ¢ riay6uHaMu He GoJee 50 M.
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: ' FomoBble W3MeHEHHs] YPOBHS 03epa XapaKTePH3YIOTCsl pacTsHy-
THIM BECEHHEe-JIeTHUM MOI'beMOM H HH3KHM CTOSIHHEM YyPOBHs B npei-
BECEHHHI ¥ OceHHe-3UMHMH mepuoarl. AG6COJNICTHAsE aMIJIMTYA2
KosieGaHu# ypOBHs1 pocTuraer 1,2 .

Osepo ouenb GypHo. Bosnbi BEiCOTON 2—2,5 M — JOBOJLHOG
yacTtoe siJeHHe. [10 CBHJETEJNBCTBY MECTHHIX PbI6akoB M palOTHH-
KOB BOJLHOTO TPAHCMOPTA, BLHCOTA BETPOBBIX EONH JOCTHTaeT H 60Jb-
1wux pasmepos. Ha Gosbllylo MOBTOPSIEMOCTh Ha 03epe KPYIHOTQ
BOJIHEHMS]  [OJ  BJHMSIHHEM CHJBHBIX BETPOB  YKasbiBaeT M.
B. Il. Marsees [36], 3aperncTpupoBaBLlIMH BOJIHY BBICOTOH IO
3,5 m. Hepenko moa BaMsiHMeM BeTPOB pa3J/IMUHBIX HanpaBJeHuit
B pasHbIX KOHIaXx O3epa BOJIHB OT OJHOrO HamnpaBJjIeHWUs1 BeTpa
NepeKkpbBaloTCsl BOJIHAMHM OT BETpa APYroro HanpaeJeHHs. '

Ha 3anasHoM ¥ B MeHblIeH CTeNeHH Ha BOCTOUHOM noBeperKbsx
o3epa 4acTo HaGJIONAlOTCs CTFOHHO-HATOHHBIE sBJeHHs. OcoGoi
CHJIbl CTFOHBI M HAaroubl AOCTHralOT Ha MeEJKOBOJHOM 3amajHOM
yuactke B T. Pnifaubem. Cronel Ha 3amafHoM To6epexkbe yaue
BCETrO ABJAIOTCS CJIeJCTBHEM 3aMafHbIX BeTPOB, Ha BOCTOYHOM —
BOCTOUHBIX. ' ‘

HecmoTpss Ha TO, YTO BO BCe CE30HB TONa B BEPXHHUX CJOSX
aTMocepbl  Haj  MCCBIK-KYJbCKOH  KOTJIOBUHOHX  TOCMOACTBYIOT
3anajHsie BETPbl, B HHXKHMX CJ10fIX BO3LYXa B KOTJOBHHe 03epa Ha-
npaBJieHie TOCHO/ICTBYIOLKX BETPOB Pa3sHoo6pasno, 31eCh Pa3BUTH
rOpHOMIO/IMHHbBIE BeTPbl B GpU3bl. B X0JI0HOE BpeMs CyTOK NyeT Be-
Tep ¢ rop («ropHsiK»), B TeNJoe —cC O03epa Ha Cyuly («M0)CKOIY).
Takim 06pa3oM, B KAXKJOM MyHKTe Ha noGepexbe 1a0M01a10TCA 1Ba
npeosnafalolMX, NPOTHBOMOJOXKHBIX N0 HanpaBJleHHIo, BeTpa, nep-
HEHAMKYAAPHBIX K 6eperoroil JHHHK W K MPOTHKEHHIO TOPHBIX Xped-
toB. Tak, B r. PoiGauseM rocnofCTBYIOT 3alalHbie H BOCTOUHDLIE BeT-
pbl. 3ananubie, HOCsIUMe MECTHOe Has3BaHMe «ysaH», npeo6Jsanalor.
TToBTOPSIEMOCTL BETPOB B CPEeAHCM 3a roji MO AAHHBIM YeThIpeX Me-
TeOPOJIOTHYCCKUX CTaHUuil nokasana Ha puc. 36.

Ha cr. Pei6aube BeTphl HauGeoJiblUlell MOBTOPSAEMOCTH OTJIHYAIOT-
c W HauOOJBIIUMM cKopocTsmu. To xe wHafBaopgaetcs H  Ha
ct. Kpacupiii Oxtabpp. B paifoHe 3TeX cTaHuuil BeTphl, AyIOWHe
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YeThipeM METCOPOJIOI‘H‘IECKHM CTaHUUAM

;‘,__,_./) @ ( C CYWIM Ha 03epo, 06JafaoT Gonbloil cunoil. 3sech (Ha 3anagHoM
d N N ¥ BOCTOUHOM Geperax osepa) 5TH BETPbl IPOPLIBAIOTCS uepes riydo-
ALY //j ' xoe Doamcroe yuenbe Ha 3anaje H vepes Mnepesall Cnoin-Tac Ha
u_§ Yol P BOCTOKe. DoJpwiofl cHAB 3amafHelil BeTep YJaaH [OCTHTaeT B

Sy r. Pu6aunem (no 40 m/cex). Hepenxu cayuau, Korpa 3TOT BeTep
S NPOHOCHTCS Yepe3 BCe 03epo H PEerHcTPUPYeTCs Ha MeTeopoJjoriue-

8/ z \2 cknx cr. Tamra, Koiicaps, Yousnau-Arta. [IponosKuTeabHOCTD

& 5 yiara Kosme6JeTcs OT HECKONBKUX UacOB 10 ABYX-TPeX CYTOK. ¥CH-

o JICHHIO BeTpa B . Polfausem mpefunlecTByeT najeHue [AaBAeHHS,

a C BO3HHKHOBEHHEM CHJILHOTO BeTpa MAaBJeHHe YBeJHUHBAETCS.
' ' o - HanGosee cuIbHEI 3aMafHble BETPH B anpeje—Mae. =
)} ' S - : Bocrounsie BeTphl GoJiee cjaGble M OObLIMHO [0 3amnajHoro
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B i BCTpe ﬁ ‘
CPEAHHINOA wacTh ogepa, 06pasyior nuorga cMepun, pedasics | .~ canatopus Tamra (loxubrit Geper), Takke He OGHapyxuau cefiml.
' i BeposiTHee Bcero, caMOMMCUbl YPOBHSI Ha KOHUAX MOMepedYHOH OCH

[lpennonoxe

HHE 0O cylnecTBoBaHuy i '

1 CeHw na o3, Hechk- A

ncppae. s 0 & Bepr [ Kyss 03epa B 000OHX cJIyuasX MOMaJiy B 30HY Y3JOBOH JIMHHH OCHOBHOH

OBBIBASICh | N i c
$opme KOTI0BHHDI o3epa. MecTHrle xuTeny nomBe{ax{npaBMBHOH (IpONONBLHOH celiliy o03epa; B 3TOil 30He ceflllM He JOJIKHBEI NMPO-
CTBOBAHHE NePHOZHYECKHX KoJsieGaHHii ypoBHs D agioT Cyle- sBasATbes, K ckasaHHOMY HYXKHO A06aBHTb, YTO CaMOIMHCel YPOBHS
S pasmaxom 10—15 cu. Brepabie HaGJII0 e HUST ia;ez%}:“;“e oK . «Bannait», ycranopaesnbiii B noc. Yosnan-Ara, uMeeT ‘MaJblii
?SBQI/ICCBIK-KYJH: ObUIH NpoBefeHs! Hux. IT. TMonuenxo ;uixgasd BEPTHKaJbHBIA MacmiTa6 U Bce HeGoJibluMe Kose6aHMA YPOBHA Ha

o PHCTatun Kapakon (u : ; ¢ ' OTHCLA 3aTYlIeBbIBAIOTCH.
3aKJoYyasnuce B orcqera;f no pei"ixkgﬂse:)z;gh;iigife}% ,;I:i,ﬁﬂéoﬂemm ﬂgﬂg)aéxpacgtﬂxen Lébl.ﬂu yl'[OLlBEery-rbl JIUMHUTPAMMBl  CaMOMNHCIEB
e CTpHPOBaHHAas  cefim iy B r. Pui6auem u B noc. Koficapel. Meroauka 06paboTKH .Obljla npH-
:_rJZ - ' 3aHa Ha puc. 37 I‘Bbfaconoxa- HaTa oObYHAas W OMUcaHHasa B ra. I nepBod wuwactH (cTp. 9)“.
20 co 39 o | Ta ee [MpenBaputensHO ObLT paccuuTaH MEepHOA OLHOY3JOBOH MPOIOJLHON
CTaBusa 39 cu, TIEPHOX OKa- 1HOY3
:Z,Z 3anca paBHBIM 1 4 20 mun cefitn o dopMyne Mepuana. Tlepron 3Toit cefilin Okasancs pas-
* [
'+ B xenb uma6y, i HbeIM | 4 56 mumn.
gg CTOYHOH qacJT;O;é)IeH:;e L B Ilpun npocmoTpe JieHT caMonHcua B r. PeiGausem 3a 1958 r.
CHJIbHBIf Bocroqﬂbl“pa v 6Ll oTo6panbl 27 cepuil OJHOY3JOBBIX cefiil, Haubosee OTYETIHBO
(ropHsix). - Betep BBEIPAXKEHHBIX Ha JeHTaX. 3HauHTesNbHAad YacTb MX NMPHXOAWJACH HA

MapT ¥ okTAGpbL. HaGuioganuch Xopollo BhIpaXKeHHble nepuoauue-
cKHMe KoJie6aHHs W B ampeje, Mae, Hioje, aBrycre H ceHTabpe.
B npyrue mecsiibt ceHllN TakXKe Hab.i0Jannch, HO UX ObIJIO TPYIHO

Puc. 37, Ceiimu o3 U |
- Hceoik- .
Y npuctauu Kapakon (ﬂpmesai;:gcfnf)y':; AR o smepane

30 1 1932 r. (no nammusiy I, n HO;]_ Mnuueit I'THU 6ua BIEpBbIe

YEHKO), YCT&HOBJIeH JH LHQ
) npHucTanu nyoﬁMXHHergaq) Hy BLIJEJUThL Ha JIHMMHHTpaMMaXx BcJeACTBHE HHTepdepeHuuu cenul
rpamMm OH GBI nogoe;xﬂeﬂpu ;T' ° C pasauuyHbiMH nepuomaMu. ITomMuMO 3TOro, B OTHE/bHBIE AHH H
HO bl He coxpanumuch. B 1944 . camonucery y‘p0BH 6 PMHH- [ naxe pHeKajbl JUMHHTpaMMbl OblIM HH3KOTO KauecTBa BCJENCTBHE
CaﬁgiZCuB I. PuiGaupeni; Ho, k coxanenmo J]HMHHI‘paFII\'IM:JI 3yTCTa- HEYJOBJIETBOPHTEJbHON paboThH camonucua: Tpy6a, coeauHsiomasn
a, CUeBH ' oro -
o6patotanyy. oo H};HJ(;HTTaKH(e YTPAueHbl, a Tak Kak ouy pe 6b11H 03ep0 ¢ KOJOALEM, B KOTOPOM YCTaHOBJIeH CaMOIHCel, NepHOH
: €parype Her nu i YeCcKH 3aHauBaJgack. .
TaXB}JaﬁoTbl 3TOro camo.nucua}./p HHakix ceenenni o Pesy/bTa- Haun6osiee ninTesbHble CepHH ceifll M cefiuieo6pasHbix KoseGa-
Hacrosiuiee Bpems, waumpay 1958 r., wa 03. U 7 it B 1958 r. Gbuin  3apeructpupoBannl 19—20 mapra, 16—
q)yHKuHOHpr}OT CAMONHCUBL YPOBHSA THMA <<i3’»a oy Sebic- Ky 19 anpens, 7—10 mas, 17—19 uionss u 2—4 OKTA6pA. DTu CepHH
Hble Ynpasnenuem FHIpoMereoponoruyeckoj Mag»’ YeTaHOBNeH- ' B TeueHHe MPOMeKYTKOB BpeMeHH oT 40 1o 65 4 BKJIQuUany B cebs
CCP s r. Pui6auvem u B noc. Hosnnaun-Ara Hgfym o Kupruscroi ot 20 10 35 BosIH NPHMEpPHO ONHOTO M TOro e nepuona. Cpennuit
U3BOMUMIHCh HabJogeHus Hap Koneéa}meﬂq COTOpoe BpeMs mpo- nepuHoj ceflin BO BCeX D cayuyasix oxasajcs paBHbIM 1 4 56 mun.
ctamonucua Ha THApOMeTeoposMoruyeckof CTy;;(osg—m "PH TOMOmH IMo wna6mopgenusam 1959 r. B r. PeiGaubem Gbliu BRIOpPaHDI
Fananckom sasupe 03epa. JIuMHHTrpammepl 3T'HX 2:;?:1}: p Jmap- : 11 cepuit ogHOy3M0BHIX ceil, a 33 1960 r. — tpu cepun. CpenHuit
Heli clen )} .
NpocMoTpens g poaHanusupoBanel: no cr IJoijag-pAoTBa lepuon cefiid No JaHHBIM 3a 1959 w 1960 rr. Takxe okasajcs

paBubiM 1 4 56 mun. VI3 HaunbGoJsiee ANHTEJbHBIX 110 YHCHY BOJIH
cefi, cJeayIoUUX OJHAa 3a APYroi, siBJseTcA cepHs, BKJlouaiolasn
B ce6a 36 BOJH, cO cpeaHUM mepuomoM B 1 «# 55 mun. 3apeructpu-
poBaHbI 3TH KojieGanust 13-—16 uions 1959 r.

¥ PriGaune — 33 NepHON ¢ samBaps 1958 po aBsrycr 1960 r., no -

cT. Koficapbl — 33 ppe
%0 snmapy . 3] MapgaMlﬂgsﬂQH?*?pb' 26 wionss — 12 OKT6ps1 1958 r.,

Jist i

633}(J1}0‘16HHIO UTO CeHWH Ha o3 Hceoik-Kyny, — gpyr e wpmiTH ' Takum o6pa3oM, o6paboTkKa JeEHT CaMOMHCIEB M pacueT [0

THETJIHBO 3aMeTHBl OlH Y 3amagHoro wu BocToy oro. e actoe. dopMyse MepuaHa NalT ONHY H Ty »Ke BeJHUMHY MepHOAa CeHLlH,

LChS, B uacTHoCTH Y MeJakoBosgHoro 3anauug?go noGeperus pasuyio 1 4 56 mun. Ceitina 3Ta, OUeBHAHO, OHOY3JI0BAsk MPOAOJD-

g}cfuéaubem H B Ixaprananckom 3anMBe B f10¢ yli?;;;}c(:pb? Has. BenuuuHa nepuofa 3TOM Ceiillld, BHIYHCJEHHAs! MO OT/]e/bHbBIM
BEPHOro mo . . . 3 .

BamTcﬂP o Gepexbs B noc Honnau-Ara cefimy ne 06HapyKu- cepusM, 10BOJbHO ycroiuuBa. OTKJIOHEHHA OT CpelHero 3Haue 1?;1
PoBeLeHbie B ione 1960 r. naGaiogenns OpraHn30BaH- mepuona B 1 # 56 Mur He TMpeBBIWAIOT §-9 MUH, TIPUYEM 3TH Kpa

#HUe OTKJIOHeHHUd MPHUXOAATCS Ha CcAyuaH C MaJbiM YHCJIOM cenur

8 BbIGpaHHON cepuu (MeHblle 4). L
CpenHsisi BHICOTAa OJHOY3J10OBOH MpojosbHOl cefimn 03, Hcchik-

15k

Hble O
tbaxynb:'g%/:}{.?ll}“a;’m Kadeapol rugposoruy Cymn reorpacuyeckoro
» Ha TPOTHBOMNOJIONKHOM Gepery osepa, B6.iH3u
) ’
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Ky b, BBIUHCJIEHHas] 3a paccmar

AKCHMaJILHBI pasma %
oy e p X ceHw 3a 1958—1959 IT.,

B ,H)Kapl e y O YHO O I) 1 03epa
epexXb «
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27 23 4 iy

CKOM 3axuBe,
a—-3a1-2111 195'r.; 6 — 3a 15-16 IX 1958 r.:

8 —3a &—1 IIF 1959 r,

KaK u

pax chﬂialgflﬂHOFOU noGepexbs. 3anucu ua JIEHT2aX ‘caMOoNucua

e o Bomoxmbm XapakTep, Mo-BMAMMOMY, BcaencTaue uHTep-

ot BC p{ﬂcpagéanngxInepuonos. Ilpumepn Ttakux 3anucen
: - 96, a, 6. Muoraa ua nen

Hovas Tax caMomnucua 3mgech

: NpoCJaeguTL U Gojee NIpOCTHIE. MepHOaHUecKUe Ko‘.rieﬁaurmsi
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PHBAEMBbIf Nepuon, paBHa 6—7 cx
coctaBnsn 22—

aK e yacro,

¢ nepuonoM, GJH3KHM K MepPHOLy ONHOY3JOBOH NPOMOJBLHONR CeHUIH.
(puc. 38, 8). : : o

M3 ucnonb3oBaHHBEIX JleHT camonucua B KypopTte Koficapsl 6btiu
BbI6paHbH 8 cepuil. MpogOJLHOH OmHOY3J0BOH ceiwn . B 1958 r.
u 4 cepun B 1959 r. Cpennuil nepuoa oaHOY3JI0BOH Celllld OKasaJjcd
paBubiM 1 # 38 mun. Ceiilty Taxkoro nepuofga OBUIH ABaXKAbI
(26—26 u 28—29 wuiona 1960 r.) sapeructpupoBanel B [Ikapranah-
CkoM 3asuse ruaponoramu JII'Y, ycraHOBHBLIMMH 37€ch Ha KOPOT-
KOe BpeMs caMomnucell YpoBHs. Ha6/oienns1 NpOBOAMINCE CTapLuei
aabopaHTKoH Kkadenpbl rugposorud cywu JI. H. [Jy6posunoit
¢ 23 nrons no 3 asrycra 1960 r. Bo BpeMsi aTux Habaionenuil GblIH
3aperucTpHUpoBaKbl ceHliM K MeHbllero nepuoga—1 u 21 mun.
CreyeT HanmOMHUTD, YTO cefilla ¢ mepuoaoM | « 20 mux GblIa yxe
H3BeCTHA No faHHHIM HaOmoaeHui [Tonuenko B 1932 r. y npuctauu
B Ilpxkesasnbeke. ITo Beeli BepOATHOCTH, 3TO cefilla MECTHOTO MPOHC-
NOXKEHUS. ‘
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79 74
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Puc. 39. Ceitwu 03. Vcenie-Kyas B paitode nmoc. Unanau-Ara 3a 20 VII 1960 r.

[Byxy3noBaa npopo/sbHas cefilla Takxe Ha6.aoLaeTcs - Ha
03. Hcewik-Kyab, HO 3HauuTesbHO pexke, UeM OJHOY3JOBasi.
B uyucToM BHEe ee ynajsoch BBIIENUTH Ha JIEHTax camomucua
B I. Pri6aubeM Heckosbko pas. Cpeanu#l nepuon 3Toll ceAun pasel
52 mur. B cnoxHbix KoJeOaHUAX OHa ARJATCH OMHOH H3 COCTaB-
Jgsiomux. Takoro pona kosnebaHHsl, BEI3BAHHBIE PE3KHM YCHJISHHEM
BeTpa, NpeAliecTBYIOT WHOra Pa3BHTHIO OIHOY3JIOBOH MpPOJOJBHOM
ceftiiuu (cM. puc. 40, 6). .

Ceiiiuu ¢ GoJlee MaJbLIMH NMEPHOLAMHU NPOCJEXHBAIOTCS - Ha CeBep-
‘HOM mnobepexbyn 03epa B paiione noc. Honmnan-Ara. Tax, Ha JuMHH-
rpaMMax camoriiclia B 3TOM nyHkte 3a 14—15 uionst 1959 r. MoxHO
BHIIEJIHTL celitun ¢ nepuogoM 18—20 mux. Takue xe KoneGaHus
YPOBHSI B A1aHHOM TMYyHKTe 3aperHCTPHPOBAHBI CAMOTNHUCUEM C 3alucs-
MH B OoJiee KpYnHOM MacuiTabe CHNeyHaJbHBIMH HaOGJIOAEHHSAMH
JITY 20 uona 1960 r. (puc. 39). '

Lns yTouneHHs BeJMUMHEI TepHOJa OLHOY3JOBOH NPOAOJbLHOM
cefiin 03. Mccbik-Kyab noceanuil 6ol onpefeneH nytem o6pa6or-
KH HECKOJIbKHX JIEHT CaMOINHcUeB YpoBHs y r. Pnifaube u y Kypop-
ta Koiicapsl no metony Bion-Banso, cymuocTs XOTOpPOro HajoxeHa
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Ha cTp. 9. PesysbTaTel Takoit 06paboTku npusefeHsl B Tabua. 21.

CpasHeHHe pe3ysibTaToB 06paGOTKH, MPHBEIEHHBIX B TabJiuue,
TIO3BOJIAET TPUHATL TNEPHOA  OJHOY3JIOBOH MPONOJLHON Cefiiy,
PETMCTPHDYEMbI B 3aNMaJiHOM 3aJjuBe o3epa y r. Pbi6aube, paBHbIM
I 4 50 mun, a B [Qxaprananckom sanuse — 1 4 36 mun.

Tabauya 21

Ilepuoar onHoy3noBo# npononabHoll cefimu 03 Hccnik-Kyab,
paccunTanHbie Mo MeTely Bron-Baano

[lepuoa
Nara ' CpefHHH 1O JNeHTaM, no meroay biou-badio,
4 MUH Y MuH
r. Puibaybe
1958 r.
19— 20 11 1 56 1 48
30-31 VI .1l 56 . 1 525
1960 ., '
6-7 VI 1 56,5 1 48
21-22 VIl : : 1 55 : 1 52,5
Kypopt Koiicapu :
26—27 VI 1958 r. 1 345 ‘ 1 32
25-26 VII 1960 r. 1 39 1 40

PacueTel mepuojOB OQHOY3JIOBOH W ABYXY3JIOBOH MPOIOJLHBIX
CeHll ObIIM MpPOHM3BeJleHbl TaKkKe TeOPETHUECKHMH crocoGaM#: Mo
¢$opmysie Mepuana, no cnoco6y [lasbigoBa, no MeTOLy HMIefaH-
coB. IlonoKenne y3noBbix JIHHHE 6bIIO  ONpejeseHo MO  MeToLaM
LHaBeinoBa n Jedanra. Pe3ynbraTel pacueToB npuBenens B ta6i. 22.

Ta6ruya 22

PesynbTaTsl nacyeToB TeOpPETHYECKUMH MeTONaMH MEPHONOB ONHOY3JOBOA
H JABYXY3/IOBOH MNPOAOJALHBIX CtHUI W MOJOMEHHS MX Y3NOBBIX JUHWH Ja%
03. Hcebik-Kyab : :

. [lonoxeHue y3noBuix JH-
nep“oﬂbl cenut HUit U{M) OT 3anamHoro
_ <pas 03epa
Merton pacuera ORHOY3A0- | ABYXy3AO- |—— Kp p
BOIf, BOH. OpH ONHO- | ApH NBYX-
4 MuH 4 MUH y310ROH .| ysioBoii
[To Mepuany . . . . 1 56 0 &6 S — —
IMo NMasetmoBy . . . . .| 1 33,3 0 42 93 63 u 121
Ilo cnocoby umnenancos 1 35 — — —
Mo HMedanry . . . . 2 07 — 91 —

[Meproasl onHoysnoBoft cefiii, BLIYHCAEHHbIE pasINuHbIMH MeTona-
MH, OKa3ajuch OJU3KUMH K HabJ01aeMbim y r. Pu6aube (MeTon
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Mepuana, lledanra) u Jl>kaprasanckoM 3ajuBe (MeTOj MMMefaH-
0B, JlaBnijioBa). ’

¥Y3n0Basi JAMHHS NPOLOJNBHOH OMHOY3JIOBOH CEHUIM, TOJOMKEHHe -
KOTOpO# OblyIO onpefeseno no crnocoby JlaBbiioBa, okasajach pac-
MOJTOXKEeHHOH B 93 KM OT 3amajHOro KOHWUA 03epa, CUMTasi MO OCH
ero. OHa nepecekaeT I0XKHBII Geper o3epa MewkJy YCTbIMH peK
Tamru u Tacop u cesepHblil Geper Mexnay Oyxtamu Kypymaa
¥4 Yonnau-Ara. TakuMm o6pa3oMm, ysnoBas JIHHHA HAXOLMTCH B He-
nocpenctseHnoit 6sauzocty Kk Oyxrtam Tamra u YHosanau-Ata; npen-
0JIOJKeHHe, BLICKa3aHHOe paHee OTHOCHTEJILHO INOJIOKEHHUS Y3J0BOM
JIHHUH B 3TOM pafoHe 03epa, 0Ka3aJioch BEPHBIM.

Y3/i0BLIe JIHHHH ABYXY3JIOBOH MPOMOJBLHOH cellllii 10 JaHHBIM
pacuera HaxolATCs Ha paccTOHMH 63 u 121 km or 3anamHoro
KOH11a 03epa, CYuTas 1O ero OCH. :

[Tonepeunas ceiitia ¢ nepuonom no Gopmyse Mepuana B 37 mun
#a 03. Mccoik-Kyae B unctoM Buze He npoapasercs. OueBHaHO, As
ge pas3BxTHA HeT JOCTATOUYHBIX NMPHUYMH, TAK KaK HalpapJieHHe roc-
{IO/ICTBYIOIIHX BETPOB 3HAUMUTEJHLHOH CHJIBI HAJ 03epOM COBMNAagaer
€ MPOJOJBLHOH OCbIO ero, a pa3HoCTb aTMOCGHEPHOTO AABJEHHS MEXIY
{0KHBIM U CeBePHbIM GeperoM He3HauHTeJbHA. .

[TpHunHbl BO3HHKHOBeHHs ceilil Ha 03. Mcchik-Kynb He H3yuensbl,
[TpocmoTp /eHT caMomucLeB YPOBHsSI HABOAHT Ha MEBICIb, YTO TNpH-
4YHHOH 00pa3oBaHusi cefill MOTYT ObITb CTOHHO-HATOHHBIE . SIBJEHUS.
Onnaxko 6osee JgeTasibHOE 3HAKOMCTBO C 3aMUCSIMH CaMOMHCLEB
YPOBHST H BETPOBLIM pPEXHMOM MNPHBOAMUT K 3aKJIOYEHHIO, UTO
JaJleKo He TocJjle KaskKJoro CroHa HWJM HaroHa BO3HHKAIOT CeHlld.
B r. Pui6auneM OCHOBHO! TPHYHHOH ceillll, TaK )Ke KaK H CrOHOB,
fIBJIIETCSl CHJbHBLIA 3anajdblii Betep. Ecau 3T0T Betep, nyowuil
8 TeUueHHe HECKOJbKHX YacOB, BBHI3bIBAET Y 3aMaJiHOr0 MoGepexbst
03epa CroH TeX WJH UHBIX pasMepoB, TO CeHIUM MOTYT EO3HUKHYTb
Moj Bo3JeHcTBHEM BeTpa 3TOTO HampaBJeHUs B COYETAHHH C OT-
HOCHTEJIbHO GOJBbIINM H3MEHeHHEM [aBJIEHHS BO31yXa Haj 03epoM.
CKasaHHOe OTYETJIHBO MJIIIOCTPHPYETCA MOJOXKEHUEM YPOBEHHOM
TOBepXHOCTH 03epa 27—31 aBrycra 1958 r. y r. PriGaube (puc. 40).
3nech 27, 28 u 29 aBrycra cronbl Ha6GJ0QaJHCL B JHEBHble Yachl.
Bo Bcex Tpex cayuadx 3TH CrOHbI sIBJSJIHCH CJEICTBHEM 3alajHbiX
BETPOB, AYIOWMX B MOCJENOJNYAeHHbIE UYackl CO CKOPOCThIO
8—12 m/cex w perucTpupyeMble B BeuepHHe H HOUYHLIE CPOKH
unabmonenuit (19 v u 1 4). K Beuepy 27 u 28 aBrycra Berep MeHs1
HanpaBJleHHe H K HOYH CTHXaJ. YpOBeHb BOJIB 03epa moj meii-
CTBHEM 3anajHOT0 BEeTpa MOCTENeHHO TIOHHXKAJCA U TOCJe €ero
IpeKkpalleHHs MJaBHO BOCCTaHABJIMBAJ CROE MEPBOHAYAJIbHOE MOJIO-
KEeHHe K KOHWUY cyToK. ATMocdepHOe naBjieHHe B 3TH JHH Ham
03epOM MOHH3WJIOChL, [OCTUTHYB MHHUMyMa K 13 «# 29 asrycra.

B sTOT neHb cron pasBmBaJcs uHaue. [lajeHue ypoBHs, BHI3BaH-
#oe TeMH Xe NPHUYHHAMH, CONPOBOXKIAJOoCh KoJeGaHUSAMM CHauaJa
¢ mepuonoM 53—55 mun, a 3aTeM- ¢ GOJILIIHM NEPHOJOM, pPaBHBIM
1’4 56 mun. Cyas no BeJHUHHAM 3THX NMEPUOMHOB, IiepBhle BOJHEI
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KOJNeGaHHH HaN/NeXKHT OTHECTH K AByXy3Jic
JIOBOH MponoJbHoil cefimme.
19 4 29 aBrycra o 19 « 30 aBrycra He M
H HE UMeJl 10CTAaTOYHOH cuabl (5
3a 3TO XKe BpeMSI NMOHH3UIOCH

3ananubli

BOH, BTOpHIe — K O HOY3-
BETED B TeYEHHEe CYTOK C
€HAJ CBOEro HampapJeHus
—10 m/cex). ATMocdeproe nasnenue
NpuGJIU3NTENbHO Ha 5 m6. PasHocts
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MENY BEJMUMHAMM JlaBJ€HHS Yy 3aMajHOro noepexkbst (r. Pui-
6aybe) U y BOCTOYHOrO (moc. Koiicapn) Takxke YBEJNHUHIACH.
;Cé" A . .
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Puc. 49. Ceit uu 03. Uccnx Kyns 1o 3anucu camonucua YpoBHA y r. Ph-
6aube, .
4 =33 ¥7-28 VUL 6 —3a 2940 VIil; 8 — 3a 30-31 VIII 1958 r.

B pesynbrate ceiimy ceiilec6pasuble Kose6anus NpONOJKANHCE
MOUTH NBoe cyTok. OAHOY3/0Bas npomosbHas ceillna, OTY4eT/IHBO
BbIpaX(eHHAs B TeueHMe CYTOK, MOCTEMeHHO Heyeana x | CeHTA0pS.
Ha Boctounom noGepexne B Hxaprananckom sanuse 29 aBrycra
IIOYTH OJHOBPEMEHHO TaKyKe BO3HHKJH NepHOAHYECKHEe KogeGaHus.
Onnako stu konebanus Hocuny CJIOXKHBI XapaKkTep U ApecTaB/saIn
co6oit uHTepgeperLHio BOJH PA3JIHIHBIX MEPHONO0B, CPeIH KOTOPHIX
OHOY3/10Bas MPOAoNbHAA Celllla OTYETIHBO He nposBasercs. K co-
KAJICHHIO, NIPOCNIEHTb 34 PA3BHTHEM 5THX KONEOGAHUIl B nocsnenyio-
e nHn (30—31 aBrycra) ue NpeiCTaBHJIOCE BO3MOMHBIM H3-3a
OTCYTCTBHSI IMMHHUIDAMM Ha BOLOMEPHOM nocry y kypopra Koiicapsr.
290—30 aBrycta Ha BoOCTOYHOM noGepexbe Habsionancs cJaabblit
I0r0-3ananHbli BeTEp W TOMbKO B 19 4 29 asrycra OblJl 3aperHcTpH-
POBaH ceBepliblii BeTep cO CKOpPOCTbIO 12 mfcex.
Anasornunsie cefiileBbie Koae6anust Ha 03. Hccwrk-Kyab paspu-
BAIOTCA N0CTAaTGUHO YacTo. Mx MOXKHO 6bu1o mpocseants 15— 16 cen-

156

|
\N 1
l \

10 12 14 16 18 20 22 24 2 4 6 8

SR DS S
T
™~

)

. 41, Ceitin 03. Hccoik-Kyap mo sanucu camonucua ypoBHS BOABI
Pue. 4 y r. Puibaube 3a 11—12 X 1959 r.
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it K €B YPOBHS BOIb!
uc. 42. Ceitun 03. Mcewix-Kyab no sanucn camonucy
P 3a 15—16 [X 1958 r.

a — y r. Pubaube; 6 — B Il:xapranaHckoM 3anuBe.

— 11—12 u
516 1958 r., 20 deBpanss — 5 mapra, 16—21 wmas,

?é_l_)?g OKTAGps 1q$))59 r.u B uwoge 1960 r. B kaxmom OTAENb-
HOM cJlyuae NpOsABJsETCS HHAUBUAYaNbHBIA Xapaktep KoseGaHuit:
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BOJIHBL  XapakTepusyiorcs pasnuyHof 4CHMMETPHYHOCTBIO, HMeloT
PasHble BEICOTHI H mepHogm B SABHCUMOCTH OT TOro, KakHe BOJIHb
Cefleo6pasHpix Kosle6aHui HHTePDEPUDPYIOTC H  cKosbKo ux
HHTepdepupyerca. Tak, 11 OKTA6pA 1959 r. cunbubii 3anagHbik
BETep, nocrurasuinii 40 m/cex w r. Pri6aubem, Bhispas g 3anaagHom
3a/INBe 3HAYMTENbHBIN CroH. YpopeHb BOABl 3a TPH yaca NOHU3UI-
¢a Ha 20 cm u B TeyeHue nocyrenyomwux 5 ¢ (go 21 ¢ 11 OKTAGps)
YCTOHYUBO 3aHHMAan MpHHsATOE nosioxkenue. C ocaabrenuey BeTpa
MOBLICHJIOCH NaBsieHHe Han OzepoM, a PA3HOCTL naBJsieHus Ha 3aman-
HOM M BOCTOYHOM mo6epexbsy Bospocsia. B pesyasTate B HOyHBe
JaCLl MoABMJIHCH cefieoGpasnpie KOeGAHUS C NMePHOLOM, GJIH3KHM
K NEpUoNy OnHOY3/0BOH cefity (puc. 41). K YTPy ¥Xe 3Tu Kose6a-
HHA moutw npexpatuaucs. KoseGanus C MaJIblM NEepHOnOM Oblin
CN1a60 BBIPAIKEHBI Ananorunyybiy 06pa3soM pasBuBaNOCh siBJeMme
18—19 OKTsI6pa. B Teuenne e OBYX npeaulecTByoMmux CYTOK
(16—18 OKTAGPS), HECMOTPS HA CHIBHL 3anmanHbeld BeTep M spJe-
HHE Crowa, nocruraioimero mnoyty TOH Xe BeJHYHHDI (15—18 cm),
ONHOY3JI0Bast ceiiuia ne BOSHHKJIA;" OTYETIHBO mpoc/aexuBaoTes
JIHIIL Cefiieo6pasnple KOJIe6aHHsA ¢ MasbiMu nepHonamMH,.
HEKOTOPHIX  cayuasx, kak, Hanpumep, 15—16 cenra6ps
1958 r., peskuit sanamgiui BETEp BLISBIBAET Cpa3y Ha 03epe celfn
BBICOTON 10 20 cm. Ssnenue croma IoUTH HesameTHO. Kose6Ganug
C/OJKHbIE, HO 1O camonucuy YPOBHA B r. PriGaubem moikuo ycTa-

ONHOY3JI0Bast ceflla mposiBuMach Ha IPOTUBONOMNIOXKHOM KOHIe
osepa B [lxaprasauckom sanuse, K Beuepy 15 CeHTabps Kkogeba-
-HHA YCHJHINCE, BEPOATHO, no MpUUHHE pe3Koil cMeHbl BeTpa ¢ foro-
3allalHCTO HanpamJeHHs Ha BOCTO4HO-I0ro-gocrounoe. Heckoubko
M3MEHUNICSI 11 XapaKTep camux KoJsieGaHuH, BO3MOXHO, 3a cueTr Bo3-
HHUKHOBEHUs] MECTHOM cefin (puc. 42).

Takum o6pasom, u3 peero CKa3aHHOTO MOXHO cheJaTh cieyio-
ue BhiBoAL. Ha 03. Mccwik-Kyap HaGMIONAI0TCS KaK cefimy, TakK
H ceillleo6pa3sHbie KoneGaHus, passuBalomuecs mo NpEeHMyLIecTBY
B NpONOJIBHOM Hanpasseuun. Ha COJIbLIHHCTBE JienT CaMOnHucUeB
YPOBHSl  OTYeTJIMBO EbiparkeHa OHOY3/10Bast Npojo/abHAas cefima
C IIEPHOAOM, MO AAaHHBIM HabJIIOe N B T. PuiGausem, B 1 4 56 mun.
Camonucey B Hkaprananckom sanuse OTMEYaeT a1y celitny
C nepuonoM B | 4 36 mun H, KpoMe Toro, ceiimy ¢ nepHOaOM

I''J1ABA VIII
CEMIIH o03. BAJIXAL

B nureparype HerT ynomunauuii o cefimax o03. Banxam. o,

'HOCJ'lelIHEI‘O BPEMEHH Ha CYWECTBYIOWHX BOAOMEPHLIX NOCTAX HE

6bu10 camonucleB ypoBHs. OTae/bHble 3MU30[4HYECKHe Haém(i;éemxgnlf{
Ha BpPeMEHHO YCTaHOBJIEHHBIX CAMOMNHCLAX HpOHSBg[(L:Hﬁ)!IH%b B 1655 .
skcnenuuueit Jla6opatopuu oseposenenus AH C . Mp}(osbu-
YECKUM OTPAJOM 3TOH 3SKCIejMUuH, paboTaBWIMM T0J ;u)yH ol
ctsoM A. H. Tuxomuposa, 6biin 3aperucTpHpOBAHbL Celil
OBbIE. S
O[HOY3JIOBHLIE, TAK H MHOTOY31 \ ‘ _
]\XO}KHO npejnoJiaraths, UTo Ha 03. Bzi.nxaLg I/IMeIOTCHKg(J:‘ié};C;I:ﬁ
el W celleo6pasHbIX _
BUSl [1J1f BO3HHKHOBEHHSI C
H JIOCTATCYHO YaCTOrO0 HX MOBTOPEHHs. OTcchzBH‘e BEHM.;:IC;[‘XJUH
K 3TOMY HABJIEHHIO CO CTODOHBI HccaenoBartesell o03. Daua ,

+BEPOATHO, MOXKHO 0OBSICHUTD TeéM, 4YTO 4YacCThie BOJIHEHHS, Bezr;%lit;:
“Pl CTOKOBbLIEe TeyeHUs oOecrneyuBaloT XOpomyw mnepemMeuIdBaemMoC

HKH
BOIblI B 03epe H 3aTylLIeBLIBAIOT BCe ApYyrue nposiBJAeHHs ﬂHHc’ijM

BOJHOH# Macchl. ' ‘ )
Os. DBaaxau, orpoMHbi N0 MJOLIAAH BOJOEM, pacnoJio:KeHo

B CepepHO# uYacTH 06s1aCTH BHYTPEHHEro CTOKa CpeﬂHi?ﬂ/ll\fl\;’[{{aH
B YCJOBHAX pPE3KO BbipaXeHHOro KOHTHHeI‘iTaé}Z}IBHé)FJ?l o ypoB—'
O3zepo sexUT B GOJbIIOH KOTJOBHHe Ha BbICO’I(;! ;Dmm ax ypoe-
HeM Mops (mo pauHbIM otMmeTok 1931 r. [13]). Ono B! (y o
C sanaja Ha BOCTOK M HMeeT YAJHMHEHHYIO qa_;)i)My Bpe "
Gobwas nauua ero 595 km, HauboJbLIas WIHPHHA KM. 05 opas
JIUHHS 03epa OYeHb M3BHJIHUCTA: BCTpeqaeTCH.MXOFOIEaJI:B Fépgxa-’
nosyoctposos. Haubosnece kpynHee 3a/UBHI: ne]iv-i ())’1{114(’3 ng paa:
Mbic, Kamkanrenrus, Capoiaran, Beproic u ap. lH e 1a kpyr-
HBIX TMOJIyOCTPOBOB JlaJieKO BJAIOTCS B 03€po H pac mee moT ero ua
OT[eJIbHble YYaCTKH, OcoGeCHHo OTgﬁTﬂf?;oa:eseE{%cfuﬂ— oo,
o3epo n-soM Capblucek.
llzlumécc?cm}?muﬁ pBa.nxam. Eém )t{acm Coeﬁm{;g;i{apcap.r?Bl({)HGT:JIob:SI
Y3KHM H Heray6okuM (1o M) TpPOJIUBO .ueca s
b JeJNATCS Ha LHPOKHe MJechl, OTJAHYAIOLL 1Py
STCBz?:)%Irzqegsgan; MOP(OMETpHUUECKHUMH H qmsn1(04r.14g'poq.9‘ri;f4e—
CKHMH 0COGEHHOCTSMHU,
| ‘159



Banafmaﬂ 4acTb 03epa mpencTasasier co6ofl CPABHHTENBHO
- WHPOKHH BOJOEM C HeGOJILIIHMH IMYGHHAMH H BecbMa H3BHJIUCTOMH
Oeperosoit sinHueld. BocTounwiii Bajxau 3HAUHTEJIBHO YyiKe, NJIHH-
Hee M riy0mxe. Beperosas ero suHug Menee W3BHIMCTA. .

Inowane Boamo#t nosepxnocTH o3epa coctaBasier 17 575 xm?
Ha JIO/II0 3anagHOH 4YacTH MPHUXOLHTCSH 69% sToit nsomany.8 H6
CPaBHEHHIO C TPOMaJHEIMH pa3MepaMu (mo nJolaal) osepa ray-
6HHBI ero HHYTOXXHBL. Cpennsisi ray6uHa Bcero o3epa 6,13 M. Ha;){,-

Puc. 43. Cxema 33. Banxam ¢ yxasauuem pacnpelieieHHs HANPaBJICHHUE H CKO-
PocTen BeTpa B cpemneM 3a rox (mo M. H. Tapacosy).

Goutee ray6okas BnaguHa, ¢ MakCHMAILHON ry6uHON 26,5 M, 3aHu-
MAaeT LEHTPaNbHYI0 YacTh CAMOTO BOCTOYHOrO [ieca B’OCTE)‘{HOI‘O
Banxawa. CPeanm riy6una Bocrounoro Baaxama 8,79 u
3anaauwit Banxaw = 6osee MeJIKOBOJIeH: MaKCHM,aJleE-lH ray-
6una 14 m (3an. Bepreic), cpeanss raybuHa 4,79 m. y
Fonosast amniuryaa YPoBHs1 03. Banxaw cpaBHHTeNbHO He-
BEJIHKa M B CpPeiHeM MHOroseTHeM cocTasiaser 80 cu [13]. He
MEHDBLUCH aMIUIMTYAbl [OCTHrAlOT CYTOUHblE KOJIeGaHHs 'yp(.)BHﬂ
Ha arto ykasmBaer A. U. Tuxomupos, ananusupys J'lPIMHHI‘paMMb;
CAMOITHCUEB, BPEMEHHO YCTAHOBJEHHBIX, KaK yKasblBaJoch paHee
B 1955 r. skcneauiuei JlaGopatopuu oseposemenns AH CCCP
glosan. !Seprlc y r. Banxam u y METeOPOJIOTHUECKOH CTaHIlUH
HOxHbIH Geper banxaiwa», BocTounee nesnbrhi p. Manu. Tuxomupos
OTMEYaeT, 4TO B OTAEJNbHbIE NHH BCJENCTBHE Pe3Koro HsaMeHeHHst

8 Bce MopdomeTpHuecKie sieMeHTH 03epa nn H
[13] u oTHecennt x yposHio 1931 r. (340,5 » Haﬁ ypgssgrf[mn:g;a?? fl. @ Howpasesy
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CHJIBl U HaNpaBJIEHHs] BETPA, H3MEHEHHs] YDOBHSI B TeueHHE MeHee
yeM uyaca MoryTt coctapisatb 20—30 cm, uto ¥ HabJawaajsoch Ha
BpeMeHHOM BomoMepHoM mnocty <«lOxueii Geper baaxawa»
18—19 wurona 1955 r. MeHblide Kosie6aHHsi YPOBHs, MOpPsiiKa He-
CKOJIbKHX CAaHTHMETDPOB, TPOHUCXOAST NOYTH exxefHeBHO. OHU CBs3a-
HBl C BETPOBLIM PEXHMOM Haj O3epOM. :

IToutn mocTOsSIHHO AyIOUIMEe BETPHI SABJSIOTCS OAHOM U3 Xapak-
TepHbIXx oOcobenHocrell IlpuGanxawbs. O6 3TOM CBHAETENLCTBYIOT
BCe, KTo mnocewan o03. banxaw. HanpapieHue rocnoacTBylowHx
BeTPOB, 0COOEHHO B 3amajlHOH YacTH 03epa, COBMAJAIOT C €ro Mpo-
IOJBHOH ocbio. B 10:KHOH oxoHeuHocTH 3anagHoro Danaxawia mpe-
06J1aflaloT ceBepHble, CEBepPO-3anajHble H CeBepO-BOCTOUHBIE BETPHI;
B cpepHeil uactH (r. bBajaxaw) — ceBepo-BocTouHbie W B BocTou-
HoMm banxawe (Bypuo-TioGe) — ceBepo-BOCTOUHBIE H CeBepHLIE.
CpenHee 3a roj pacnpepesieHde CKOpOCTeii W HampaBJieHHH BeTpa
32 MHOTOJIETHHH NepHoj nokaszaHo Ha puc. 43. JlaHHbIE O BETPOBOM
pexxuMme 3auMcTBOBaHb M3 KHuru M. H. Tapacosa [51]. HaunGosee
cunbHble Berphl ayiloT ¢ O3, Ux ckopocTb mocturaer 15 m/cex
u 6oJiee. DTH BeTpbl HMEIOT XapakTep 6ypb, OHH OOBIYHO HENpPOROJ-
XUTeJbHH ¥ BHe3anHbl. IITHau Hag 03epoM — siBJieHHe HEpejKoe,
HO OHH TaKXXe KpaTKOBpeMeHHbl. B cyTouHOM XoOpme CHJBI BeTpa
oAMeyeHa ofHa 0cOGEHHOCTb, 3aK/AIOUAIOLAaACs B TOM, UTO HayaB-
LIMACS yTPOM BeTep K MOJYIHIO YCHJHBaeTcs, a K Beuepy mocre-
IeHHO 3aTHXaerT.

B 3aBHCHMOCTH OT BeTPOBOro peXHMa Ha O3epe paclpocTpa-
HeHbl CTOHBbI-HAroHsl H BOJIHeHHe., CrOHBl M HaroHbl JOCTHUTralOT 3HA-
YHTEJIbHBIX Pa3MepoB, B OCOOGEHHOCTH Yy MEJKOBOJIHBIX nobepexkui.
B o3epe Bo Bce ce3oHBl roga (KpoMe 3uMBbI) HaGJI0AaI0TCS CTOHHO-
HATOHHbLIE TeUeHHSs, XOPOLIO 3aMeTHble B y3KHX TNpPOJHBAaX: B Y3yH-
apajse, B TMpOJHBAaX, OTHeJsOWIMX 0-B Aunarasel oT 6Geperos,
y c¢. Bypy6a#fitan, laHHble, npusBonuMeie B pa6orax I'. P. lOHnyco-

- Ba [56], I1. ®. [JompaueBa [14] 1 M. H. Tapacosa [51], cBunerenn-

CTBYIOT O 3HAUHTENBbHBIX Maciutabax 3TOro sBJeHHs. Tak, CKOpo-
CTH TeueHMst B TNpoJuBe Y3yHapas, no [loMmpaueBy, cOCTaBJsIiOT
0,5—1,3 #/cex, no IOuycosy —or 1,07 m/cex B Hauajse HaroHa
u g0 0,21 m/cex B koHlle ero. ITo nanHbiM JIEHHHTPAACKOro oTAEJE-
Jenusi ['naposHepronpoekra, HaHGOJbIIHE CKOPOCTH TeYeHHA He
npesbiwany 0,51 m/cex. TIpH CHJABHBIX W JJIMTENBHBIX EeTpax,
O0COGEHHO NpPH BeTpax BAOJb INPOAOJBLHOH OCH 03epa, a TakkKe
B TIepHOABl 3aTHIUbA, TOCJE BeTpa 3aMETHble CKOPOCTH TeueHHd
(0,13 m/cex) uabaiomanuch He TOJbKO B NPOJNHBAX, HO U B GoJee
LIMPOKHX YacTax o3epa. JTH cBefleHHa npusoaut M. H. Tapacos,
10 faHHBIM H3MepeHu# Dbanxawmckolt skcnemunuu I'mapoxumuue-
ckoro uucrutyra AH CCCP, pa6GoraBueii Ha 03, Banxaw c 1955
no 1958 r. :

CuspHble BeTphl BO30GYXJOAIOT Ha oO03cpe BOJHeHHe. BricoTH
BOJIH B BOCTOUIIOR YacTu osepa pocruraior 3,0—3,5 s, B 3anap-
HOH — oxosio 2,5 m [14]. JBuiKeHHe BOMAbI, BHI3LIBAEMOe CHJBLHBLIM

11 'Cefin na osepax CCCP . 161



BOJIHEHHEM, JOCTHraeT nu
a, 0co6eHHO Ha M
B3MYYHBAET JOHHLIE OTJIOXK 1 €JKOBOAHBIX Miecax:, OKTA6pb 1955 r. Buian npoBeficHbl TakKe TEGPETHUECKHE pacueThlh
€HHA H SBJIAETCSI MOILHBIM dbakTopom p . posen pes p 4

NEPEMELINBAHNA BONHBLIX Mace mo BepTHKadH.. 06 + MepuoAOB CeHll NMo MOpP(OMETPHUYECKHM [IaHHbIM 03epa.
HEOAHOKpaTHble YIIOMHHAHUS B JIUTEPaType, : STOM HMetoTCs MoxHo npexmosaraTh, YTO pe3koe pasTpamnuenue 3anagHol
YacTH 03epa OT BOCTOJHOH 06ecneyHBaeT caMOCTOATENbHOEe BO3HHK-
HOBeHHe ceHm B oOenx uacTax ozepa. Pacuerst no dopmyse
Mepuana mnokasbBalOT;, YTO TEPHOA OJHOY3JO0BOR: MNPOAOJLHOM
A cedn ans Boctounoro Baaxawma cocrasaser 17 u 53 mun, pas
u _ N - 3anaaHoro — 24 «. Ceifiiia ¢ nepHoaoM, GIH3KHM K- BHIUHCIEHHOMY,
R 3aperucTpuposana camomnucueMm ypoBHsa «Banpail» weckosbko pas
3a CPaBHUTENbLHO KOPOTKHMI NPOMEXYTOK ero jeWcTsusi — y MeTeq-
posiordueckoil cranuuMu «IOxHblll Geper Baaxawa» ¢ 31 uoas no
5 asrycra 1955 r. m y r. Banxaw ¢ 17 no 22 asrycra 1955 r.
(puc. 44, 45). Ceenennsi o nepHogax ceiill npuBefieHsl B Taba. 22.
HaubGonee oruernnBo BeIpaxkeHa ceiia ¢ 17 no 22 asrycra
. ' y r. banxam (puc. 45). B Teuende nATH CYTOK ¥sTh CeHIIEBBLIX
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Sy 7 # ﬂtZ’;Vl;?" Dot 8 fgz/;/i,ﬁmz-ﬂ“ 48 ’5%5/‘7 RN NN ¥ BOJIH, TOYTH TNPaBHJABHOH (OPMBI, CJEIOBAAN OHA 3a APYroil.
p o ’ A , v Cpennuii mepuof 3TOii cellliy okasasncs pasanim 24 « 05 mur,
uc. 44. lﬁﬁ;élrmsgi'ngu?«au;a"%lsa\?lvfc" CaMonucua ypoeus Bomsl y B/n , IOwHmiL ' HauGOJbIIAs BhiCOTa 38 cM, cpeansas — 28 cm. HakanyHe BO3HHK-
) —5 VI 1955 r. (no Tuxomuposy). . HOBEHHA CeHIUH aTMOC(epHOe naBJie-
) : Hue Bo3pocyo Ha 10—12 m6, ckopocTh 96
- BeTpa pocturaa 10 a/cek; BeTep umesn 80 - !
< HanpaBJieHHe CeBepHHIX . pymM6oB. B 5 ool LA A i
£ mocJeyolHe AHH HanpaBjieHHe BeT- = VATATAYAT '
5 pa OblIO MepeMeHHBIM, CKOPOCTh  €ro é AL Al :
N 3aMeTHO CHM3HW.1aCh, H B OT[eJIbHbIE S50 4
g yachl HaGJ/101a/0Ch - 3aTHIUbe. ATMO- G
§ chepHOe aBJjeHHe MOYTH COXpaHs- 5
< JIOCh Ha OHOM YpOBHeE. 8 IR
’ B npyrue mHu ceiimum Habaoga- = 207
s 980 ‘ JIHCb, HO He CTOJIb HpaBHJBHOH ¢op- §~ 10:‘3%—1:3%3555”3;?: —
{g%g S . ‘MBI, HX CKOpee CJellyeT OTHECTH K sy ke 1 |“"'i|
S T T ; "T“"f"""'f‘*““'ﬁ‘frj:EI celiureobpasusiM  KoJebaHUsAM, BO3- m: T T T
' ‘ 20 2 ‘ 2 HHKILIKM NpH HaroHe, Takoro poxa Ko- y
: Jebanus Bo3HHKAH B OyxTe DBepthic & = —
Puc. 45 Ceiinm o3  Bq . ’ : (y r. banxaw) 27 aBrycra u npojoJ- S onol,
y r. Baaxawm 3a 13117]1{?3[:;[ vn|(1)| 31;155?,{‘. (C,fng";;ccﬂ? YPOBHA BOAbI XKajauch o | ceHTsaGpsa. 3HAUHTEJNb- . 4 1 } '1:13 ' 7;; ' glo 'u.,
Hapg HpOBY). . HLIl HaroH HabJonaJqcs 24 aBrycra B R =
_— MEC(?YB (;Cljjegé);:;ngljeTeauem{mgH, BOJIIEHHEM B AHHAMHUKE BOJ- CBSI3M C BeTpaMi 3aMalHo-10ro-2amnaj- Diic. 46. Cefiwn 03. Baaxany
cTHe cofi i Ceﬁmeoﬁpoa};m:em eg(Ho AOJIAKHBL IPHHUMATE yua- HOTO HampaBJeHust U CKOPOCTEIO, fIpe- sa 19 V11 1955 r. (1o Taxo-,
Ceiimn, kax yKasbm;nE)CbKOHe anus. . ' BbILUAOLLRH 15 mjcex. Haron mopTo- MHPOSY ). .‘
8APErHCTPUDOBAHM SKCTeN I e ] JB]blléue, HHCTDYMEHTAJNbHO 6Liju pHJacs 26 aBrycra, Ho OblJ1 MeHbLIEH B
CCCP B 1955 r. Mo ﬂaHH;MeI‘A Ii]I 0’¥31:ODH_H osepopenenus: AH BeJIMUMHEL B nmocaeayiouine IHH BeTep MeHAN hanpanicHue, cog[()w
Y30BOfi cefimm 5 6yxte Bepric [7 I8 HXOMHPOBa, BEICOTA OJHO- _ HAsl B CYTOYHOM XOJ€e OCOGEHHOCTH BETPOBOTO .peXkuma Hap 03. ban-
MepHOL ee HaMensuios or 2\érpoc96 —lo abrycra otmeuena B 38 cu, Xall — yCHJIeHIe BeTPa B HCBHbIE YaAChl CYTOK. 5 i
C nesbio Gosee NeTansiol xa ‘fva Apyrue fHu — ot 22 no 23 «. CyTOuHBI XOR BeTpa y BOJOMEPHOro mocTa f}O)KHbm Geper.
1POAHA/IM3HPOBAHL! JHMH T PAKTePHCTHKE celitl 6blM BHOBDL Banxauria» umeer uHO#l xapaxrep, ueM B GyxTe }Sep;uc. [TocnenHss:
: PaMMBbl CaMOTIHCIEB YPOBHS 324 WIOJE— XOpoLIO YKPbITa OT HeNOCPeNCTBEHHOro BO3AeHCYBHS BOJIH O3epa.
162 o Tlo cepennHe BXoXa B Hee PacHoJIOXKEH OCTPOBR™ WyOMHB! B 3TOM
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GyXTe OTHOCHTENLHO BesHKH. Bonomepusiii noct «HOxubiii Geper
Banxawa» 6b1 pacnosoxen s LIHPOKOH 4acTu GyXThl, OTKpBITOI
B-CTOpoHy o3epa. Cama 6yxTa oT/aHuaeTcs MEJIKOBOALeM H NJIOCKHM
JHOM. YPOBEHb BOABI 10 STOH NpHuMHe HCIILITHIBAT 3[ech GoJee
H/IH MEHEe peskue KoseGaHust, aMNIuTy1a KOTOpBIX focTHrana 40 cu
u Gosiee 32 MPOMEKYTOK BPEMEHH MeHee OLHOro yaca. 9TH peskHe.
TOBBIILICHHUA WIH NOHHXKEHUS! YPOBHS BOABI BBI3BAHB CTOJb e pes-
KHMH H3ME@HEHHSIMH CuIbi BeTpa. ONHAKO B HUX o6pauaer Ha ce6s.
BHHMaHHE TNEpHONHUHOCTD, KOTOPYIO MOMKHO OTHECTH 3a cueT cefim
MitK cefilleobpasHbix KoseGauui. Ha pHc. 46 n3o6paxeHsl KoJe6a-.
HHs1 ypoBHeH Boab 3a 19 uions ¢ NepHosoM, OJH3KUM K 2 « 47 mumn,
a.Ha pHc, 44 — cJioxHble KoJieGaHMs 33 nepron ¢ 31 aerycra no
O CeHTsIOPS, CpefH KOTOPbIX ILpOCJIeKHBACTCA OAHOY3JI0BAS Celia ¢
neprHoaoM OKoso 24 4. ATtu Koaebauus TPYAHO OODBACHHTbD TOJILKO
. CTOHHO-HAarOHHLIMM  sBJeuHsMH. KoseGanus c NepHOAOM  OKOJID
2.4 40 mun, no Bcel BEPOSITHOCTH, NMPENCTABAAIOT COGOH MecTHble
CEeHIIN, BO3HUKIUHE B CaMOil 6yXTe, WJIH, GbITh MOZKeT, MHOTOY3JI0BbI@
CEeHLIH Bcero osepa. - '

Kpome o6paborku sient camonucues u BbIYHC/IEHHST 10 HHM Be-
MHUHH CDEHNX MepIoAoB  cefil 03, Banxaw, 6bin  npoussenens
‘TeopeTHueckue pacueTnl Merodamu A. [ledanra, JI. K. IaBbinoBa u
MeTofoM uMneaaucos. Bee pacuetsl mpoussoammics pasnesnbHo
st 3anannoro u Bocrtounoro Banxama. Pesyabrater pacyeros mpu-

Tabaruya 23
Mepuonn ceftr o3. Banxaur, PaCCYHTAHHBIE TEOPETHYECKH

___ Mepnoawi cei.in

Mertox pacuera ' O/HOY3/0BOH,| ABYXy310BOH,

. ) 4  Muu Y MUH
. o . 3anaansiit Banxam
Cpenunii mo auMHHrpaMmam

. €amomucua yposus y r. Baaxaw . ., , . . . 23 48 —

y B/n. «lOwwniit Geper Baaxawa» . . . . . . . Y] — .
Mo Mepuawy . . . . . ... ...... ... 24 00 12 00
I[lo Qasptnosy . . . ... .,......... . 18 45 9 22
Ho metony ummesamcos . . . . . .. .. ... 11 38 —
ﬂoﬂed)amy..............«‘.._. 15 40 —

- Boctounbiii Baaxaw
Mo Mepuany . . .. . . ... ... ...... 17 83 8 36
Mo MaswimoBy . . . . . ... ......... 14 49 7 24 .
Mo merony umnenamcos . . . . . ... .. . . 18 04 —_

BeleHb B Tabs. 23. OT npuMeHenus: meTona Kpucranna npumiocs
OTKAa3aTbCS M3-3a OTCYTCTBHS NOCTATOMHO HAJEXKHOH GaTHMeTpHue-
CKoit KapThl 03epa. I103TOMY U pe3yJIbTAaThI PacyeToB MO BCEM MeTo-
AaM HY2KHO pacCMaTpPHBATh KaK OPHEHTHPOBOUHbIE.

=

TJIABA IX
CEWIIM TEJEWKOIO C3EPA

TeJlellKoe 03ep0 PacroJOXKeHO B CeBepO-BOCTOUHOH uacTh Antas
na Beicote 473 m nHan yposHeM Mops. Ilo ceouM pasmepaM u Hau-
6oabulell ray6une (325 M) OHO 3aHHMAET YeTBEPTOE MECTO cpem(x)
ropubix o3ep CCCP. Osepo nMeeTr BbITSHYTYIO (pop“My. JavHa e;u
77,7 km, cpennss WHPHHA 3,1274/m.[4lg]nomaﬂb BOLHOI MOBEPXHOC

6 km?, cpennss ray6una 174 m [44]. 5 :
230:I‘eneu1<or()e 03epo CZCTOHT H3 aByx nuecos. [lepsrifi 13 HHX npe‘zlﬁr»
cTaBasieT COGOIl I0JKHYI0, HaHGoslee OGWIMPHYIO M TyGOKYI0 4acTe
osepa. Haunnaercst oH oT yctbs p. HysbiuiMas, Bnanagazxuieu }:. oaepeg
¢ tora, H Tadetrcss g0 M. Axu. IljuHa sToro mJseca ; K. p"e
ofnajaiollee HalpaBJeHHe MepuAHOHANbHOE. ITO HaTpaBleHHe
y 3an. Kamra wmeusercsi na wuporioe (puc. 47). Bropoii n.nef”
Menbue no pasMepam. Ou pacrnonaraercs ot M. AXuH 10 I/ICT(:‘Kj‘
p. Bun, priTexaiouleil U3 o3epa. Ero nanpasJsienne mupOTHoe‘uﬂmr;:;
18,6 kM. DTOT mec B CBOIO Oyepenb COCTOHT M3 ABYX HaCTEH, Oil(;
M3 KOTOPLIX MpeacTasJisieT co6oii MeJKOBOJIbE, TIOCTENEHHO, Cy)KYLﬂ
weecsti K HcToKy p. Buu. Maxcumanbsas rayGHHa MeJNKOBOA 1
Bcero 20 m, cpennss 11 m, B To BpeMsi Kak IJyOHHBI BTOPOH YacTi
sTOro mjieca pocturaior 150 m. B uesoMm B o3epe rayGuHb, np'eﬂ
seimatone 200 u, sanumaior okoso 50% maowanH AHa o3epa.

[Tonepeunbiii npojuab AHa o3epa BbipaBHEH, JIHO nnocon, ray-
e3a BOJAbl OLICTPQ HapacTaloT. ‘ : -
6HH113)1eSzr(})/§a;1 nguﬂ oaega cn26o HW3pesaHa. - 3anuBOB H 6yx(T
ouedb MaJo. HaubGosee KpynubiMM 3aiuBaMu spasiorcs Kamra
u Keird. 3an. Kamra pacnosioxien B ceBepO-BOCTOYHOM YTy 03epa.
HOnuna ero 6,4 ku. IlpeoGnanaiomue ryGHHB B 3TOM 3amm§
20—40 m, nHauboabwiag 150 m. 3an. Keiru sHauHTEJNLHO Meﬂbmej
Nnura ero 2,2 km, OH HAXOAUTCSt B 1Or0-BOCTOUHOM . YTy g3epa,
Teseuxoe 03epo 3aHHMaeT. CPABHHTENIBHO - y3KYyi0 H Fay oxy.}g
rOpHYIO [OJIHHY, OrpaHHueHHYyI0 B Go/bllieli CBOEH YacTH I‘OpH{bI’II\{lM
xpe6ramu BhlcoToit oT 925 o 2000 m. T'opHbie XpeGTHl BHITAHY
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- KOHlla ee, He BcC

[ll(ooepyﬂny, € Bocrgka — Kop6y u Ten
: HanpagJey ’

Ho Begpo‘geggg; TNPENATCTBYIOT NMPOHMKHOBeHHIO B KOTJIOBHHY

i roaipoB B YHOTO W 3amamHoro nanpaenenuii. Psy o

pebToB wHpoTHOrO OPOCTHpAHUST Ha fo}*e ﬂsngzlco-

TCS

. o . P.-Yyabnnman wam ; (
Agmsidiaus ;g TH. DT¢ ekt Shnen
/:\::\\\l . /_A‘.& - JTa NOJHHA AaJjeko Braercs
X N A B v B ry6b Antas u sisasercy ecte-
3, C
e . TBEHHBIM NYTeM M 10MKHBbIX 1

fOTO-BOCTOYHBIX BeTpoB. Menee
BCero posnna Teseuxoro osepa
S4LIMILEHA OT BHEWHHX Bo3jef-
CTBHH ¢ ceBepa. 3aech yepes
HEBLICOKHE ropHble o0Tporu BO3-
AyllIHble Maccsl GoJiee iy MeHeé
CBOOOLHO NMPOHHKAIOT B KOT/IOBH-
HYy O3epa mo nosnHe BhiTekajo-
Liled u3 osepa p. Buu,

Haunvie nabaonenuii mereo.
POJIOTHUECKHX " CTaHUUE ApThi-
6aw, S, Bege (cM. puc. 47)
gu?rﬂaﬂm BETPOBOro  pexuma,
v 0J1 i H

Puc. 47, Cxeua Texeuxoro 032pa, BEIM &efg,l{bg;Hlllé[’i‘eg;:C?BP;’P:(o)'JF]ae(;
e e . ciaenyrowem, OcHOBHD -
e Treo re};?: é;e I;f[[:u'II'IH.’L‘ 03ep3 HMeloT 1Ba rocholfgmggsroﬂu};glx
o HaHpaBJIIJEHHe np\oﬁmsonﬂononwux HanpasJenus, CBH33H‘-
SrasamomegF nie! M C3epHOH  moJiMHBL, Betpur 1oxuofi  co-
< rer ’B}'rz){ ;;loue‘ BIOJbL o02epa ¢ 10xKHOTO KoHia osepa
Berre ﬂyfc;ux_lfé L ng;IHBIM HaceneHHeM HasBaHpl «BEPXOBKOI1». -
oo yiouuie OﬁaHHI)I p. Buun I0XKHOMY KoHuny 03epa, Hasbi-
oD rOp e KOll>. o HanpaBJieHHst BeTpa oTJHualOTes (01,3571 {e}"1
T p A CTbI0. ﬂozTyna}omne C ora BO3AyiIHbIE TeueHug
Mot memyonen fo 3}}}16 p. Hynaeluman wau posnpe p. Kuiruy.
NOJUHY 03, Te,neuxorg (I)xg;o ’mscuxli];;f: HBI\;L]g b Hee R no aME,
o : JIb Hee, Kak Mo x
Mom%yarc;}l)bi;lﬁxx;};fema:\m, o0pasyomumu IOJHHY. I/I3rn61§\osﬂT(c)>?g
MoTons. B Ak Cc;)ToP;;eTCTBy}omue OTKJIOHEHHS] H BO3MyLIlIOro
ROnOR e s M Ha MeTeoposoruueckux CTaHUMsX, pac-
Tk e ik | HM“OB}(X Kolllax osepa (cm. puc. 47), BepxoBka -
Ipyroro x-lanpaB,niaHHﬂa’Bpee,r:;;g:n%?rfﬂokaK P anTey o, 0
: T Han ‘ ¢
uongg;;;imr:if;uif%i Mr?c’)l'cef;)OJ]OI‘quCKHX cmm?x?x?.ﬂeﬂm osepiok

, MUBUIHH B MOJIMHY ¢ Toro wuny
g;,aiaﬂocamraﬂ IPOTHBOMOJIONCHOTO BHIXO/A ug”l({)gg
A aKearopuen osepa. Bhialor g TaKue cJy-

M ReTep 3atuxa
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4au, Korjaa, HHOﬁOpOT, BETEp 3apoxkKaaeTcd B yAaJeHHH OT TOro HJH

-vHOro KoHua osepa. Tak, no gauusim H. I'. Hukosnaesa, BepxoBka

B CeBepo-3aMajHOil 4acTH O03epa HauyHMHAeTCss OT M. AXH, O uYeM
CBHIETEJBLCTBYIOT BO30yiK1aeMble B JaHHOM MecTe BOJHEL. Bo Bpe-
MS BEPXOBKH CKOPOCTH BeTpa [AOCTHralOT 3HAUHMTEJbHHIX BEJHUHH,
0CO6EHHO B MEPBYIO MOJIOBMHY AHs. B 10XKHOM KOHlLe 03epa CKOpO-
cTH BeTpa GOJibllie H JOCTHTalOT B OTAejbHble AHU 14 m/cek.

Berpet Hap TeseuxuMm 03epoM He OrpaHHuMBAalOTCH JBYMS
OCHOBHBLIMH HalpasJeHUsIMH, PACCMOTPEeHHbIMH Bhille. CyLlecTBYIOT,
KpoMe TOro, M TOpPHO-JOJHHHble BETPhbl, HO HX 3HaueHHe B 0OOLIEM
BETPOBOM peX¥uMe HeBeJHKO. [lo CKOpPOCTH M TPOLO/KHTENbHOCTH
OHM YCTYNMAIOT BeTPaM OCHOBHBIX HalpaBJeHHH. ‘

Hnsa o03. Teseuxoro xapakTepHa [OBOJLHO GoJsibllas cpeaHsd
rogoBass aMIMTyna yposHsi, paBHast 350—375 cm. Osepo oram-
YaeTcss YacThIM H CHJAbHBIM BOJHeHHeM. Dousblliasi AJIHHA 03epa,
CHJIbHble BETpHI, , MepUOAUUECKH MEHSIOUIHe CBOe HainpaBJeHHe,

'CO3[aI0T yCJOBHs, 6J1arONpPHUATCTBYIOMIME croHaM W HaroHam. Cne-
UHa/biblX HaOMIOJeHUH HaJ 3THMH SBJEHHSAMH, [O-BHAHMOMY, He
NPOU3BOAMIOCH; B JUTEPATYpPe MOXKHO HAHTH JHIIb KPaTKHe YIOMH-
HaHUA. O HHX. .

Pasmepnl M yasanHenuas ¢opma Teneuxoro osepa, csoeo6pas-
Hbli BETPOBOH pEXUM HaJd 03epOM, CBS3aHHBIH [IECOMHEHHO € COOT-
BETCTBYIOUUMH BO3MYIIEHHAMH B aTMocdepe H H3MEHeHHeM

" laBJIGHUST, — BC€ 3TO JAOJIKHO CIOCOGCTBOBAaTb BO3HHKHOBEHHIO
4 pa3puTHIo ceiinl. O BO3MOXKHOCTH BO3HHKHOBeHHs cefil na Temen-
KOM o3epe MMetoTcst YkasaHusi y ITuBapesuca [40], Ho moaTsepxie-
HHA 3TOro TPEANOJIOIKEHHA NAaHHBIMH (DAKTHYeCKHX HabJaione-
HUH HeT.

MoeKHO mpeinogaraTh, YTO Ha O3epe Pa3BHBAICTCSI MPOAOJbHBIE
cellly u celllieoOpasyble KojebaHus, CBA3aHHbIe CO CTOHAMH H Haro-
namMH. BosHuKkHOBenHe MoMepeyHbIX cefill BCJefCcTBHe MaJsol uMpH-
HBHl 110 CPABHEHMIO C JJIMHOA H Cleuu{pHUHOCTH BETPOBOrO PEXKHMA
¢ npeo6JajaHieM BETPOB, AYIOLIUX MJAaBHBIM 06pasoM B NPOJOJb-
{lOM HanpasJeHuH, MajoBeposiTHO. BrosHe BeposiTHo o6GpasoBanue
MECTHLIX ceHul B 000COG/EHHBIX 3a/aHMBax, Kak, HanpuMep, B 3aJ.
I{amra, ajMHa KOTOPOro JOBOJLHO 3HauutesabHa (6,4 xkm). Kak
060cO6/ICHHBIH YUaCTOK MOXHO paccMaTpUBaTbL BTOPOH mJcc 03epa,
BLITAHYTHIA B WIMPOTHOM HanpasjeHud. OH, Kak yKa3bBaJoch Bhiliie,
Gosiee y3KHi M OTJIHUAETCSl OT -MePBOro MnJjeca 3HAYHTENbHO MeHb-
muMu ray6ugamn. Kpome Toro, umerorcss ykasaHus, Y4TO HHOTIA
BETPhLl OCHOBHOI'O HampaBJ/leHUs 3apOXKAAIOTCA B YAAJEHHH OT KOH-
1l0B. 03epa Haj ero akpaTopuell W NpPH TOM YNOMHHAETCS CEBEPO-
3amajgnas (wupoTHas) uacTb o3epa, B pailloHe M. AXH, OTKyna
H HauMHaeTcd 3TOT IJec,

Ha TeJjeuxoMm o3epe [0 cero BpeMeHH He MPOU3BOJAHJACHL Hempe-
pLIBHAS PErHCTpaUMs KojeGaHUH YPOBHA NPH MOMOIIH CAMOIMHCLEB
HJM yualleHHbIX OTCYETOB IO BojoMepHOH pefike. [losTomy xapak-
TePHUCTHKA BO3MOXHBIX CeHlI 3TOro BOAOEeMa Moxer OLITb cliesana
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Y3JI0BO# u nByxy
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P63lebT8Tbl pacueTtos TEepHOIOR W noJo

5ol ' nvy oy amer WEHHH y310BRIX AuHKY OIHOY3JI0-

npogonbnux celul ‘Yeneukoro o3epa

Paccroauue Yy3J10BOH Ju-
HHH CeHW (xAH) OT 10%HO--
To Kpas ozepa

Mertonnt pacyera {lepron ceftu, sk

ONHOY31I0- | AByXy3no- | oangv: ‘
o .Boﬁ y;(g'gno OI[H;Oyr.:JlO- RB);X(;;JIO'
[To Mepuany
o o e e w . . 62,7 k
To ﬁl:;bbz::gg e 46,0 g;l)g 30,7 w50
¥ - 50,2 25.1 30,5 s g
\ S i 47

Taxum o6p .
Pa3oM, MOXKHO mpe
sol o ¢ % Tpeanosiarate, 4To nepuon o -
; M[Zmﬂc;m:{f;ou CEHMH O6JaH30K K 50 MUH, 3 %Byl}(yafl}c{)g}(;gxno
0 —
Mpoxomm Gunre i&f}(l)(;}!&(}aﬂ JIHHNST ONHOY3J10BOH Mpono/bHOl cefm
HOMY KoHLy, ueMm kK CeBEpPHOMY. Y3/0Bble ke

JHHHU [ABYXY3J0BOH cefj
H Cellin pacnogara
10
PacCTosHuK oT 06oux KOHUOB 03epa TC7 TIOUTH Ha onuakoom

CBenenns o NOJIOK eHU U

PasHBIX ray6Gunax,

aMOMHUCLLl yPOBHs

B HacTosilem
NPOAONBHBIX omHO-
» ObuTH onpexenen

Ta6auya 24

-

rfABA X
CEHIIU APAJILCKOI'O MOPH

Apansckoe Mope — OfHO M3 Bequualimiux osep mupa. Iliouas
ero BOIHOH MOBEPXHOCTH, Mo gaHHbiM 1924 r., 64 023 xm?, gnuHa
428 xm, HauGosblias wmHpHHa 284 km. DTH MOPQOMETpHUECKHE
XapaKTepHCTHKH 3auMcrBoBaHbl H3 DBCD. B wuccaepoBanuu
M. B. Pewmesosoit [43], nocesiuwentHoM ceiiuaM Apasbckoro Mops,
NPHBOASITCS HECKOJbKO AHHble JaHHBle N0 MOpPHOMETPHUH MOpH,
a HMEHHO: TJIOollajb BOAHOM MOBEPXHOCTH MOpSi MPHHHMAaeTcsl pas-
Hoii 66 136 xm?, pauna 426,5 kM, nHauboabluas wuHpuHa 2457 Kkm,
cpenHsisi ray6uHa 14,7 m. :

Beperosas JMHHA MOpst AOBOJLHO cjoxHas., CeBepHble 6epera
MecTaMH BLICOKHE, MeCTaMH HH3KHe, W3pe3aHbl GOJbLIHMH 3ajuBa-
mMH. BocrouHble 6epera HH3MeHHble, NecYaHble, CHIBHO H3pe3aHHble
MHOXECTBOM MEJKHX 3aJMBOB, MecuaHblX ocTpoBOB. IOXHbIH 6eper.
ob6pasopaH orpoMHoii aeabtoil Amy-apbH. 3anaauuiii 6eper BbicO-
KHH, OGPBIBHCTBIH, JIMILEH 3a/1UBOB.

B ApaabckoM MOpe MHOrO OCTPOBOB; KpYMHeHIIMe M3 HUX
Kekapan (naowans 273 km?), Bospoxuenus (216 xm?), Bapca-
Kenbmec (133 &m?).

[To paHHBIM HMelOUIMXCS HabawogeHuit, Hax ApasbCcKUM MOpeM
peliuTesibHO Mpeo6safaloT BeTpbl CeBEpO-BOCTOUHLIX pyMGoB. Hawm-
6oJiee pelKHMHU @;ﬁ'm}orca BETPbl I0XHBIX HanpasjeHuil. Haunbonn-
LIHMH ckopocTaMir' BeTrpa, no panueiM JI. C, Bepra [3], otnuuaercs
anpeab (cpenHue cKOpocTH Berpa B KasasauHcke B 9TOM Mecsue
cocrasasiior 3,3—5,9 m/cex, B Kb3ba-Ixkape—7,1—7,8 m/cek).
MHUHHMa/IbHBIE CKOPOCTH BeTpa MafaloT Ha aBrycT. HUHcjao AHel co
CKOpocTsiMu BeTpa Gosee 15 m/cex, no pauneim JI. C. Bepra (mas
Kasaauucka), B cpelHeM cOCTaBJsieT okoJo 9.

Bosbline pasMmepbl o3epa, COBMafgeHHe B 3HAUMTEJIbHOH Mepe
NpOAC/JALHON OCH C HanpaBJjeHdeM Npeo6JajaiollluX BETPOB, HHOr A
JNOCTHIaIOIIMX  3HAYUTENbHOH CHJBI, 3aCTaBJAIOT MpeanoJararhb
CyllecTBOBaHHe celfllll H celileo6pa3HbIX KoaeGaHHR Ha ApasbCKOM
mope. COOTHOIIEHHe XKe MexXIy O60J/bIUOH AJHHOH H OTHOCHTENbLHO
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MaJnbIMi rIyGMHAMH  3aCTaBJASIIOT npeanonaratb, uto NepHOjIbI
MPOMONBHBIX  CeHWl  JOMMKHBL  GbiTh  OBONLHO 3HAYHTEJNLHBIMH.
Habmonenus wag cefimamy Ha ApaJbCcKOM MOpe HauaJuCh
AOBOJILHO naBHO. Ho, HecMoTpsi Ha 5TO, CEHLIH 3TOro0 BOxOEeMa
HEJb3sl CUHTATD H3YUEHHBIMH B I10JTHOL Mepe. '

Ewe 8 1900 r, JI. C. Bepr Bo Bpemsi coux 9KCIIeIHIHOHHBIX
‘AccirenoBanuii Apasabckoro MOpsi OGHapyXHJI TPY NOMOWIM Tak
Ha3EIBAEMOro mnJeMupameTpa, npu6opa, oCHOBAHHOMO Ha NPHHUHIE
‘cudona, v sanuse Capbi-Uaranax (ceBepHass OKOHeuHOCTD Mops)

cefild ¢ nepuopamu 16—20 4 u y Ante-Kynyka or 8 no 11,6 4. Ceii-

11 HaGJII0la/IHCh B COBEPILIEHHO THXYI0 oropy.

B centsnGpe 1904 r. no npocsGe JI. C. Bepra I'nasuoii reousu-
'YeCKOH obGcepBaTopHel 6bia YCTaHOBJICH JUMHHTpad y cT. ApaJb-
CKOe Mope. 3amiiCH 3Toro JUMHHTpacda 6blnu 06paboTanst JI. C. Bep-
TOM 3a Bpemsi ¢ ceHTsi6pa 1904 r. no aBryct 1905 r., 3a uckmouennem
Tiepuona nenocrasa, Bcero 3a 263 gans. Ha JIEHTaX camomucua
yposas, mo coobuwenuio JI. C. Bepra, moxHo 6buio O0HAPYKUTB
HECKONbKO ceiilt. Yauge seero Habawnanace, N0-BHIHMOMY, OJHO-
ysJloBasi NpOfONbHAs cefila, CpemHHN MTEPHOJ KOTOPOH mno 3anwucu
CAMOIIMCIa OKasaJscs paBHBIM 223/, 4, uan 22 4 45 mun. Iepuon
3TOlf CeHlIN 1m0 3amucsam CaMOIHClla He OCTABAJICS MOCTOSHHbIM,
4 MSMeHsICS B npefenax oT 18 no 36 4. Beero 3a 963 OHA  OBLIO
S€PETHCTPHPOBAHO 130 XOPOLIO BLIPAKEHHBIX cefill ¢ NIEPHOJ0M OT
22 no 23,5 «. INpuuusamu xose6anuii nepuonos ceitm JI. C. Bepr
cunran: 1) wuHTEpdepeHuun NIPOJIONIBHOR  OAHOY3J0BOH  cefimy
¢ cefflaMu TOro ke [IEPHOAA, HO ¢ pa3HBIMH HAaYaJbHLIMH bazamu;
2) BOSHHKHOBEHHE TAK HA3bIBAEMbIX AHKPOTHBIX cedul (o Popesio).
BosBoxno npu 9TOM, uT0 Masioe Mope u 3ananHblit 6acceiin uMeoT
CaMoCTosTe/bHEle celllin; 3) u3aMeHeHHe NJIHHBI MPO0JBLHOrO Mpo-
$uas mo gByM npuunnam: H3MeHenue Hanpas/JeHHH oceli KojeGa-
HUlL U yAJHHeHue npoduns BCJICACTBHE 3a/MMBANHS HH3HH TNIpH
fOAbEMaX YpOBHA 1 4) u3MeHenwe riyGun npoduisa. ‘

Ilpononbuas onnoyasosas ceiima OTJIMYAETCA AJTHTENbHOCTBIO
cyniectsoBaHus. B aTom oTuomeHuu Apanbckoe mope ycTynaer
TONLKO 03. Bafikan. Hawu6ogee AJMTeNbHAsT Ccepusi MPOAOJLHOMN
OLHOY3/0BOM cefin Habmonanack ¢ 27 wioHsA 1o |8 utoas 1905 r.
MPONOJIKHUTENLHOCTBIO B 22 aHs. Caegyer 3aMETHTD, YTO B YHCTOM
BHlle ceduln Ha ApaJjbckom MOpe Hal/IONAI0TCsi  CpaBHUTEJBHO
penko. Ilo mawuem JI. C. Bepra, nuxpornble cefimy COCTAaBJSIIOT
75% Bcex HaGJIOEeHHBIX cefiml. Kpusble cefim ¢ nepyoaom B 22 u
45 Mun Ha seHTax camomuciua YPOBHs HHUKOrja He ObIBAlOT mpa-
BHAbHBEIMH. OGBIYHO OHHM XdapaKTepH3YIOTCSl HEOAHHAKOBBIMH aMIIJIU-
Tynamu (puc. 48). JI. C. Bepr Bciony mnasbiaer BricoTBI cefim
AMIIUTY A MH. Co

[lo nanubiM Bepra, AMILTUTY AL ceifll ApasibcKoro Mops Xapak-
TEPU3YIOTCsl BEJIHUHHAMH, IIPHBECHHBIMH B Talu1. 25.9

¥ B a1t TaGanne npusenens AMIVITYIbl Celill; B MOHOrpatun xe Bepra B
ANaNOrHYHOH Tabuiule TPHBOAATCA BBICOTDLI Celir
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Cpenhsisi aMIUIHTy/1a’ Cefill 'Ha CT. Apanbck?e Mope 1o np:s;ge:j;
HbIM DAaHHBIM COCTaBJjsiaa 12 ca. Hai{gggbmeu AMIIHTY b

i — | uioHsa I. ‘
ceifia pocturaa 31 mas— 1 u 1903 )

OH TakXKe .0TMeuaeT, YTO HapaLy c ceHlllaMM Ha Apgé[xi;ucxcl):({)
Mope HaGJICAAlOTCS NeHUBeJJISILHYE, HOCSIIME XapaxTep ceinl,

7 erpa. Takue konebGanusd,
eHHble 101 BO3/eHCTBHEM B
Fone HapyH : no nauubiM JI. C. Bepra, moryt

‘ OTJIMYATbCS OT CEHII B UYHCTOM

Tabruya 25 pupe o amnﬂmynamué 3HAYH-

BIIKHMH, H OoJibllIeH

AMIANTYIH cefiw Apaabckoro mops  1€/1bHO (?/I?FJE]JII:HOCT],:}O neproRa.

10 AUMHHUTPaMMaM camoliucua y CT. npoaoJIAd ) cronpHona:
Apanabckoe mope, ¢ (no JI. C. Bepry)  $SIBjenus wHaroa H r (

- YBEJUUUBAIOT aMIIHTYIAbl KoJie-

) ! 6auuii ypoBHsi. Tak, HanpHuMep,
Mecauw NERRE 27 anpeas 1902 r. ypoBeHb BOAH
= ‘§ w | = TIPH CroHe IIOHH3HJCH Yy CT.
905 1 & =5 |£3 Apanbckoe mope 0oidee ueM Ha
e 2 .
Ampesb . . . . .| 950 ‘15,0 5,0 » {\l ;
%aﬁ, SORaR IS 53:8 IR zvim vl \ oV
Mo - .. . .| 1100| 230 | 60 040 PNAWANA
Asryct . . .. .| 1825] 330 |70 0205 T\
CL’HTHpr PR 10,50 ]5':‘ 50 g [ L1 1 l‘.l 1 l"BI
O](Tﬂﬁpb ... .]11059] 20550 61218 | 61218 | 817273 | 6 12 184
Hoa6pn . . . . .|11,:5| 34530
Aewabpe . . .. . 1125|185 35 Puc. 48. Ceiiina Apanbckoro
. mopa (nmo JI. C. Bepry).

B 1937 r. B Tpynax rocyaapcTBeHHOTO Fl:{;lupo.rlormecxor-o m{xgn;-
TyTa GBIO ONMYOJHKOBAHO HCCJEJOBaHHE cefill Apam;cii(é(rz?lezoga:
oit [43]). TTo cyuiecTBy, 2TO F
poinonnensHoe M. B. Peme3os 210 fiecaenona.
I li HEeCTOJIbKO H3yueHHe Ce Il Ap
HHe CTaBHJO CBOEH 3anauei r s N
JIEHHsi, CBOHCTBEHHOFO OJHOMY
MCps1 KaK NPHPOJHOro 5B , : HOMy 13 KDY
i JILKO NPOBEPKY CYLLECTBY )
HelluX BOJOEMOB MHpa, CKO To-
i 6 11eTeJLCTBYET I[0]
o cedul, O6 3TOM CBHJ
JIOB pacyeTa 3JEMeHT g : AbcToyer 1oR-
1 paGorel: «IIpnmep mp a
3aTOJIOBOK paccMaTpUBaeMol p ] : ‘
;Je'rw{ecxuxp METO/I0B HCCJIeIOBAHHS cemueo6pa.lavliuanl(3 }\I(;JélewGe:;glglg
' HBEIX cefiwr Mopsi». M. B.
K YaCTHOMY C/y4aio NPCHOJbHb 0 ronch a,
OIHOY3JIOBOH H IBYXY
iIpou3Besia pacyeThbl NEPHOLOB it 1po-
mgnbﬂux cefiil ApajibCKOTO MOps MpH nonézmge3 p,?liixeMéerlJlxblﬁ
‘ BemeHb B Tabus. 26.
PesyabTaTsl 3THX pacyeToB MNpPH i
i MMOAMETHTb, UT
OH TabJuuubl MO3BOJSAET
[IPOCMOTP JAaHHBIX 3T Yoo,
OB KaK OJHOY3JI0BOH, T
e3yJIbTaThl PacueToB MePHOL
goﬁy HpOﬂ,CJIEHbIX ceilll, BBINOJHEHHBIX pas/HYHbIMH METOJAMH,
JOBOJibHO 3HGUMTEJBbHO OTJHYAOTCs APYT OT :rlc}))garﬁ(')soﬁ —
-] epHoAa Of (
Haumenbias BeJIHUMHA 11 ) P10
cefln mosmyuunach paBHOH 12 « 05 mun (siMOHCKHA METOA),
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Gosbwast — 25 4 04 mun (ycoBepuieHcTBOBaHHbI MeTon Hio6yaj.
Haunyumme pesyasrarn Aan (C TOUKH 3peHHS CXOLUMOCTH pacuer-

CTBOBAHHBI), HAUXYAUIHH — MEeTOR SIMOHCKHX yuyeHelX u Purna.

Hososbuo 3HAYHTEJIBHO OTJAHYAIOTCS Apyr or apyra Taxxe

H NEPHOAbI ABYXY3JIOBBIX cefil: HauGoJIBIIMA nepuog NOJYYHJICS.

B pe3yJibTaTe pacuera no YCOBEPLIEHCTBOBAHHOMY merony [Jrobya —-
12 4 32 mun, HaUMeHbIINA Mo MeToxy Kpucrana — 7 ¢ 43 MUK,

Tadauya 2

MIpogoancutensnocts MePHONOB 0HOY3NOBOA M IBYXY3JI0BOA npogonbHbIX
ceit Apaanckoro MOpd, no pacyeram M. B. PemesoBoii (nepuoabl npHBe-
JeHbl ¢ OKryrieHuem no MHUHYTBI)

OnHoysnonas lAByxysnosas
Mertoz ‘pacyera

4 MUH % MUK
Mepuana (mo Bepry) . . .. . .. . .. e 19 02 9 31
I[roﬁya(noBepry)............... 18 44 - -
Mephana (no FeMesoBoH) . . . ., ., ., . . 19 44 9 52
Hiwo6ya (no Pemesosoit)y . . . . T .. 20 16 10 08
Io6ya ycomepiencTsopannii e e e e, 25 05 12 32
SAnoncknx yuenmx e e e e e e 12 05 9 21
Kpucrana ¢ 3aMEHOH, paBHCBEAHKOI] Iomaapio 13 22 7 43
Kpucrana ¢ 3ameno#, no Jlesncowny . ., . . . .. 16 25 8 58
Kpucrana ¢ pewenuem erd ypaBHeHus, no Putuy . 15 38 10 26

Takum o6paszom, nauGonbum PaCCUMTaHHBIA MepHOX MpeBh-
WAET HAUMEHDBIUINH M3 PAacCYMTAHHBIX ust OXHOY3J/0BO# cefliun (no
laHHBIM M. B, Peme3sopoii) 5 9 pasa, a s ABYXys/10BOi —-
B 1,63 pasa. Moxno CKa3aTh, 4TO, MO CYLIECTBY, HH OAHH H3 pac-
CMOTPEHHBIX METONOB He gau YAOBJIETBOPHTEJbHBIX Pe3yJLTATOB,
B UEM MOXHO OyneT yGeiuTbCsi B masibHefiuen IPH PacCMOTpeHHK
pPesyJabTaToB onbitos B. I1. HyGosa, uccrenosannit A. B. Kapayue-
Ba. Huxak Hesb3st cormacurbes o M. B. Pewmesosoii B TOM, YT
Meton Putua saBasercs HamGosee TOYHBIM. IJTO, HECOMHEHHO,
HEAOpasyMeHHe, OCHOBAHHOE Ha ToM, uto Bee HCIIPO6OBAHHBLE
METOJbLl PACYETOB OTHOCSTCH He K ApasbCcKoMy MOpIO, a K HEKOTO-
pomy GukrHBHOMY BOLOeMY, ynoB/eTROpsiOEeMy OnpefeseHHbIM
YCJIOBHSIM, NOJIOXKEHHBIM B OCHOBY TOTO HJIH MHOLG mMeToma (mpsimMo-
JHHEHHOCTL GacceiiHa, NOCTOsIHHAS LIMpHHA, a B HEKOTOPBIX CAYYasix:
H NOCTOsIHHAs rnyGHHa, Heyyer TPeHHsST H BausiHuA cuiabt Kopuo-
Jmca). ,

B 1958 r. B. I1. [Iy60s TIPOM3BEJI OYeHb MHTePEeCHbIe HCCJIeLoBa-
HUS  cefllt  Apasbckoro MOpsi Ha MojesH 3TOro Bomoema [16].
Mopens Apanbckoro MOpsi Gbla M3rOTOBJMEHA M3 leMeHTa Ha OCHO-
BaHMH GaTHMEeTpPHYECKOl KapTel, OMyGJIHKOBAHHON B yIOMHHABILEi-
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Puc. 49. PacnoJoxenue y3noBelX aunufi ¥ myuHocreil npu ceft-

max B npaJlel{OM Mope ("0 B' II' ﬂ) 60BY)'
« -~ TIPH  OXHOY3JOBOH HpDJlOJleOﬁ ceifitie; 6 — npH ABYXY3JOBOH NPOAOA bHOT
cefitie; 8 — NPpH lpEX}'BJIOBOﬁ NPOAONbHOIl ceHne; 2 — npu lIOllEPE‘lHDﬁ CCHILE.
»

% JIHCDh
MeHHSMH B BOAY MOJIEJIH He6oabIION AOLEeYKH H PErHCTPHPOBA

a-
NpH TOMOLIY CrelHaJabHbIX CaMOHHCIJi_?B yPOBHS, og:;ig;g;x gexﬁllam
oparteJiei.. [lepexon or ,
60Tax YyKasaHHbIX HCClIel [ O
¢ JIH, IPUBOAMJICS K MEPHOLY
ONpefe]eHHbIX Ha MOJEJH, .
Vciosnax no ¢opmyae B. H. ConoBbeBa (CM.rcITp.ﬂlOgnglM S
" PesyabTaThl ONBITOB, MPOBEJEHHBIX B. o anMam;e pencst
i nue obpaulaer nHa ce X
B Ta6u. 27. B sToit Tabn 1 THOCH-
TeqbHO MaJjasi pa3HHIla B MEepHofax [ABYXY3JIOBOH TPOAOJ
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OZHOY3JIOBOH MOMepeyHoft cefim,
B BHAy NpH aHanu3e haKTHuecky
ypOBHS. '

Takum o6pasom, no muenuo Iy6osa
OGHAPYIKEHEl B Pe3ysnbTaTe OMbITOR ueTblpé CedInu: “Tpu npo
HBIE MO NPOXOMBHOMN ocu Mops (3aua, KeHb-I(aAIbILLf—pCT pAgca)..}r]I]r::

Tabruya 27

Hepwuo 4
o zzﬂib;';egmr;ipﬁl;lg(c):gr?#opﬂ Ha MONEeJNH H B eCTPCTBEHHDBIX ycraoBasx
. 1L — NepHoA Ha Moaenu; T — .
no A i 1 ; nepHon B ec -
biX ycnroBuax; H—amnaurypna KoneGaHwii; B—norapudmuqe::ii:ﬂ
AEKpeMenT 3aTyxanms)

Haspauue ceiim - ‘ T, cex ol 3 T .
cu 4 Mum
Mpoxoabhas ounoysm.maa -
i caoo] o359 | 162 0,462
» Aryxvsaosag . ., . |, 1.660 81 0,194 12(1) 3{7) :
o Tpexysnomas . . . .| 1120 54 0.372- 6
OnepeynHst ognoyanosas ., . . . 1,456 87 OlIBS_) 9 Lllg
CKOe Mope) u onHa nonepeynas — o HanpaBnennio Buk-Tay — 3aur.

Kym-Cyar. .
Hble;la£11;649K;£Ka3aﬂm MOJIOMEHHST Y3/I0BBIX JIMHUE, Omnpenesen-
COBepLLIeHHO, Oqu”uHI(I)epnoubl CEHlll, ONBITHBIM NYTEM Ha MOMEJIH.
BHE Dt Moﬂ » UTO TOJIOKEHHE Y3JIOBBIX JIMHUI U 6epero-
ey oﬁnacmxpm HApALy ¢ pacnpenesneHneM ray6un p npu-
Spex: » ONIPENENAT AMIIUTYAB TOH HJH
03;1(’ BCICNCTBHE y30cTH 3as1. Cape-Yarawax g pacnosoxenus
o0 g)c*rnarfytm/ocm y KOHLAa POAOIBHOM Ocu Mopa (cT. Apasinckoe
60£bmHMII;IH.JIZ’l;]ya}l;(l)rncl)ﬂHoySJI%BOH NPONONBHOM celin GyayT Hau-
. THBIM  00pa3oM MOXHO mnpeanosaraTh

SOJ;I;[;HIeKaII\\/;l:I(J:]H;yﬂbI ngu nonepeyHon cefiuie 6y§1yr HEI()JIPOII’EIT:Z:
. mzi’-uoy oyar ¥ Hepubimosa. Onwitet B. I, JyGosa nog-
g (MAI0T 3TH NPeaNoOJONeHUS. Hurepecnyio nmeranb ormeuaer-
i}i OB OTHOCHTeNILHO NOMepeuHoli cefimy. Ecny AJIsT BCEro mops
OKI;IlIBL:riBaZBJIHeTCH nonepepmmﬁ, To ans 3an. Capwli-Yarauwax oua
CRASHIBACTCA TNPONONBHOM BeJIeACTBHEe TOro, uTg NpH MONepevHOH
Lelfme JHHIN - TOKA, KaK 1oKa3aldn HCCAeNOBANHA Ha MOL[‘e.III/l
fle(l)xﬂozlm B 9CTOT 3_amm Mo HampagJeHuio, cosnanaionieMy c HpOL[OJIb-',
Apanicclr}'lo apbl-Haranaxa. Eme JI. C. Bepr ormeuaun, uro y CT
}Ipoﬂongg:ﬂMgggmcapasliggggrgﬁo Bp:;x:oMﬁadmonaercn OTHOY3JI0B A%
g . Mox '

oﬁc*rgmemc:rao €CTh CJIefCcTEHE c.noxcex-mgo pggﬁigazgx zz%maf
OLHOY3JI0BOI NpPOLOJIbLHOIL, OLHOY3J/10BOJi mHONepeyHoil, a éosMomuo

4 ’
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910 o6cTosITeNbCTBO HYXXHO UMeTb
X JaHHBIX — 3anucefi caMomucien

Ha ApajbckoM Mope

3a rogwl, mpomealIre CO BpeMeHH HccJefoBaHui cefiir Apasb--
ckoro mops JI. C. BeproM, HaKONMHJAHCH 3HAUUTeJNbHbIC MaTepHAJb!
HabJ/LofeHn# 3a KoJieGaHHSMH yPOBHs1 BOAbL Ilo-mpexHemy 10 Ha--
cTosillero BpeMeHH AeHCTBOBaj camonucel y cr. Apajbckoe Mope.
K coxaseHuto, JeHTH 3TOro camonuciia pa3bpocanbl IO pasaHYHBIM
apXMBaM H B CBSI34 C 5THM OKa3bIBAIOTCH TPYAHO JOCTYNHBIMH,.
a yacTb M3 HHX, MC-BUAMMOMY, 6e3BO3BpPATHO yTepsiHa.

Kpome sToro camomnucia, HeKOTOpoe BpeMs AeHCTBOBaJ Camo-
nucel, ycraHosJenubli y M. Turposoro (o-s Tokmak-Arta B toro-
3anaauoM yray Apadgbckoro mops). s Hacrosimeit mosorpadun
6511 c6paboTaHbl JIEHTH 3THX ABYX camonHcueB 3a 1954—1956 rr.
O6pa6oTka 3ak/amouanach B CTaTHCTHUECKOM OMpefeJeHHH 110 JIeH-
TaM CaMOTHCHeB MepHOAOB cefill, B MOACUeTe INOBTOPAEMOCTH HX
aMmmutyn. Delna cienana nomneiTka, KpoMe TOro, MOBTOPHTL pacue-
Thl NePHOAOB CeHll pas3JUYHBIMU crnoco6aMu. Hakoneu, nmepuomst
celll MOACYHTHIBAAHCL MO MeTtony Drou-bBadgo,

AHanu3 JeHT 060MX CaMOMUCLEB 3a YKa3aHHBIN mepuoa HabJo-
JIeHHH, CTaTHCTHYECKHe NOJACYETHl [MO3BOJUJIH MPUHTH K CledyIoIHM:
BoiBofaM. Ha cr. Apansckoe mMope Ha6/0Januch ABe MPOJOJLHbIE
cefilly: oAHa ¢ nepHoaoM 23 u, apyras ¢ nepuogoMm 8 # 18 mus.
Ileppass M3 HuUX — NpojoJbHasi OJHOY3JOBasi cefiwia, BTOpasd,.
BEPOSITHO, -TAaKXKe MPOJOJLHAS, HO TPeXy3/aoBasi. AMINIUTYbl 0GeUx
Cedlll CpaBHUTEJIbHO HEBeJUKH: CpPelHsii OZHOY3J0BOH 21 -¢m, HaU-
Gosbiiasi -—42 cm (1956 r.). CpenHsss aMIJIMTYIa TPEXY3JOBOL
MPOACJBHO} ceHid OKcsao 7 cm, Haubosbmas — 38 ¢cm (1955 1.)..
MoxHo npu 3TOM mnpeanosaraTth, uUTo HauGoJbllasg AMIIMTYIA:
OTHOCHTCSI He K CeHliaM, a K cefleofpasHbM, WM CrOHHO-HArOH-
HBIM, KoJefaHHAM.

Ha neHtrax caMonucua ypoBHsi y M. Turposoro cefinia ¢ nepuo-
JOM CKOJIO 23 « mpelAcTaBaseT co0oil MCKJIOUHTEJNBNO pefKoe sBJie-
HHe, 3pech peuliuTeJibHO TmpeoGaajgaer cefiuia ¢ nepuHojacMm 8§ «-
34 mun, XO0TOpad, MO-BUAMMOMY, TaKxe MpencTaBjsieT coboil Tpex-
V3JIOBYIO TPOJOJBHYIO celilly Bcero osepa. BoamoxHO, uTo ofe
cedilld, OTMeYeHHBle y cT. Apaabckoe Mope W y M. Turposoro,
¢ nepuonami, GAU3KAMH K 8 4, gBJAAIOTCA MONEPEUHBIMH OJHOY3JO0-
BEIMM cefillaMu. AMIVINTY/IBl YPOBHS MONEPEYHOiH CeHIIH 3HAUUTEb-
HO MeHbllle, YeM JIPOLOJBHOI. :

Teoperuueckue pacueTbl NepHONOB CEHIU [aJH BeJHUWHBI, 6JIH3-
KHe K TeM, 470 O nosyuensl M. B. PemesoBoil, H notoMy 3aech
He MpPHBOMIATCS. ‘ _

Taxum o6pasoM, nepuoanl ceinl, Ha6JMIOJeHHLIE H pacCYUTaHHbIE
PasJHYHBIMH cnoccOamy, MAl0T 3HAUMTEJbHbE pacXoxaeHus. MHOTO
Jyulliie pes3yJasTaTbl 6blH noJdayuexsl B. 1. ly6osbiM mpu uccaeno-
BaHHMH celil Ha MopesnH Apanabcroro mopsi, IlpnuuMd yKasawHbIX
pacxoxpeHuil HeckoabKko. Ilpexx e Bcero Hy:xHO HMETb B BHAY, YTO
Ha ApaJsbckoM Mope, KaKk 3To npaBuabHO orMmetHn A. B. Kapay-
1ICB, pelluTesbHO mpeobnagaroT celilleobpa3Hble KojebaHusi, a HE
ceHIIH. 3amucH CaMONHUCLEB Ha JICHTAX MPH PasJIHUHBIX HampasJie-
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fLUX CrOHHO-HATOHHBIX AIBJICHHH MOTYT BBI3BATD NepHOHYeCKHe
Kone6aHus pPasNHUHBIX TepHOMIOB.

Bce meronn Teoperuueckux PAacueToB ocHOBaHb Ha psime AOIy-
uenni. Ilpennonoxenne o cosnagenunu NIJIOCKOCTH KoJsieGaHH# ¢ Ha-
TlpaBJeHHeM NPOLOJLHOM OCH AaNeKo He Bceria COOTBETCTBYeT feii-
CTBHTELHOCTH. Kpome TOro, TeopetHueckue pacueThbl OCHOBBIBAIOTCH
Ha NpeanosioKeHHH O BO3MOMKHOCTH 3aMeHb CCTeCTBEHHOIO BO-
AOEMa NPSAMOYTOJIbHBIM, Y/0B/IETBOPSIOUHM HEKOTOPBLIM YCJIOBHSM
(Kpucran, epaur u Ip.), 4TO exBa Ju AOMYCTHMO TNPH CJOXKHBIX
O4epTannax GeperoBoil JIHHHH ApaJsbCKOro MOpsl, CJIOKHOCTH pac-
IpelesieHuss  TyOHH, HAMHYHH  GOJBLUIOTO YHC/Ia OCTPOBOB H T. II.
Ilanee, HyxKHO MpHHATH BO BHHMaHUE, UTO BCS COBPeMEHHasl TeopHs
Cefilll cO34aHa Ge3 yyeTa TPEHHS U CHJIbI Kopuoauca, IT. A. Kutkun
[23] nocraTouno y6emurennuo f0KasaJ, 4To MOJ BJIHSHHEM Bpalle-
HHA 3eMsn Ha Apasibckom MOpe TIDOHCXOAHT BpallleHHe IJOCKOCTH
KOoseOaHHH ypOBHsI NpH Cefillle MO YacOBO cTpenke. Haxonen, kax
COBEpUICHHO MpaBHJILHO OTMeuas B CBoe Bpemsi JI. C. Bepr [3], no-
BLILUCHHE YDOBHS BOABI MOPS TIDH HATOHAX BLI3BIBAET B3a/UBAHHE
CPaBHHTEJILHO GOJIBIIMX IUIOLlAZeH HH3HH, H TeM CaMbiM YBEJIHUH-
BAaeTCst IIHHA MOPSI H U3MEHSIOTCH TyGHHBI MO npogHII0.

MoXKHO ¢ yBEepEHHOCTBIO CKa3aTb, YTO HH OHH M3 CYyLIEeCTBYIO-
WIMX METOLOB pacyeTa He JaeT BO3MOXHOCTH CO3AATh MPaBHJBbHYIO
XapaKTepucTHKy cefill ApaJbCKOro Mops Kak B OTHOLIEHWM WX Iie-
PHOLOB, TaK H MOJIOXEHHS Y3J0BLIX JHHHIA. ENMHCTBEHHO HaeXIbiM
METOLOM H3yueHHsi ceflln ApanbcKoro Mopst B HacTosee BpeMsl siB-
JIieTcs MoToN Mosesiedl. HenocpeacTeenuble HaGamonenus Moriy 6ol
B 3HAYHTENIbHOH Mepe NMOMOUb 3THM HccaemoBaHHAM. Ho IpH 5TOM
HeOOXONHMO YCTaHOBHTb JIONOJHHTENbHO CaMOMHCUB ypPOBHA Ha
o-sax Kokapan, Bapca-Kennmec, Bospoxnenust, B 3an. Kenn-Ka-
Mbil, B pafione O6pyueBa u B 3an. UepHbliosa [16].

.

3AKJIOYEHUE

+ L. -Ha oscpax CCCP HAGLI0AAI0TCST MepHOaHYECcK e Konebanus

YPOBHs, NpeacTaBasiOMKe co6oil JH60 celilun (cBOGoANble KoJieGa-

A2I0T celilleo6pasubre KoJe0aHHsI, U TONBKO Ha 03. baiikau, CYast no
HMelomumest Habuonennsim, TpeBaJIHPYIOT cefillM B WHCTOM BHUJiE,

2. Tlepuonmr ceitmn u cedlleo6pasHeX  KomeGanuii Ha o3epax
CCCP mensiotes Bechma B UIHPOKHX Mpefesax: OT HECKOMbKHX ne-
CATKOB  MHHYT 10 TPOMEXYTKOB  BpeMeHH, 6an3Kux K CYTKAawN

{Apanbckoe mope, o3, Banxawm), & 3aBucumoctn or pasmepon sonoe:

MOB H HX ray6uH,

3. Kak npaguuo, AMIVIMTY Bl CeAI Ha Halumx 03€pax HeBEJHKH.
B GoabmuHeTBe CJy4aeB OHH He HpPeBHINIAIOT 20—30 cm, u ToJSBKG
Ha Apaabckom Mope JI. C. Geprom ormeuena AMIUIMTYAA celilun
no 50 cm. Moxuo npennosarath, 4to 31y AMIVIATYAA Habmonadiacs
PH . CeHnIeobpasHbIX KosmeGanusix. : '
4. OcHoBHBIMY MpHUMHAMY ceillr Ha o3epax CCCP spastioresi H3-
MCHEHHst atMocepHoro napsenus u BeTep. Pesakne usMenenus ar-
MoctepHOTo  faBaenns so BpeMst  Npoxoxnenus uapg 03epoM HJIK
BOJIH3H OT Hero arMocdepHbix BOIMYLIEHUI TIPHBOAAT K nauGosee
PE3KO BLIPAKEHHBIM celmaM c Hau6GoMbII UMK aMnautynamu. Pas-
JHUAS B aTMOC(EPHOM NaBJAeHHH Ha POTHBOMOJIOKHBIX  KOHIAX
U3€PA BHI3RIBAIOT BO3HHKHOBEHMS cefi B YHCTOM BHIE, HO ¢ Ma-
ABIMH aMIHTYRamu.  Tlpy 06Da30BAHHH CrOHOB K HaroHoB ckon-
JIEHHS1 BOJHBIX Macc B ONHOH yacTH 03epa Takske MOTYT fpHBecTH k
BOSHHKHOBEHHIO Cefill B uMCTOM Buje TIpH yCJIOBHM TNpekpamnieHus
B€TPA, BRI3BABLUETrO CTOH HJM Haron. Ilpu npoposkaromenmes BeTpe:
CTOHLl ¥ HarOHbI CONPOBOKAAIOTCH CeHlIeo0p A3HLIMH, HIH CrOHHO-
HATOHHBIMH, KOJleBaHHAMu YPOBHsI, KOTOpbIe MPH CXOACTBE HX C Cefi-
UIaMH. OTJIHYAIOTCS OT - HHX AHHAMHUYecKOl cTpyKTypoii n OTCYTCT-
BHUEM TEHAEHUHH K 3aTyXaHHIO, CBOHCTBEHHOI cefimaM,

12 Cefimn nz osepax CCCP , 177



5. Cymecrsyomue TEOPHH CeHlI I103BOJIHIK paspaborare me-
TONBl paCyeTOB MepHOxOB cefinr u TIOJI02KEHUST MX Y3JIOBBIX JIMHHE,

HX HOCHT OrpaHHYeHHBI} XapaKTep H B psile CJyYaeB IPHBOAUT K
3HAYHTEJbHBIM OlUHGKAaM. Ipyrue, reopernueckn Gosee 06ocHOBaH-
Hbte (Kpwuceran, Hedant, Ipayamsu u Ap.), HOCSAT LOBOJMLHO CJ/IOK-
HBIX Xapaktep, TpeGyior 6o/bON 3aTpaThl BPEMeHH H Tpyja auis
TIPOM3BOACTBA PACYETOB M HHOAA TAKKe NPHBOJAT K HeynoBJet-
BODHTEJbHBIM pe3yJibTaTam.,

6. MoxHo BhICKasaTh CJIeNlylomHe peKOMEHIaUHH OTHOCHTENb O
TIPUMEHEHHS TeX MJ/iM HHBIX METONOB pacuera sjieMeHTOB cefin: '

a) 1S 03ep ¢ MpocThIMH OYEPTAHHSMH B MJlaHe H CO CpaBHH-
TEJIbHO HE3HAYHTeNbHBIMH H3MeHeHHs MU ryGMH BOJIHE Y1OBJETBO-
PUTeJIbHBIE Pe3y/bTaTEl MOFYT GHITD MOJIyHeHBl MPH pacyeTax nepuo-
JIOB Celll, riaBHbIM 06pasom IPOMOJIbHBIX OJIHOY3JIOBBIX, NpH wUc-
HOJIb3OBaHHY (hOpMyasl Mepuana u merosa Hio6ya;

6) NMpH CJOKHBIX OYepPTAHUAX GeperoBoll MMHHM H Gosee CAO¥K-
HOM pacrpefeseHHH Ty6GUH HauGosee PalHOHAJIBHO TMOJNb30BATHCH
Meronamu Kpucrana, Hedanra, IMpayamsua u croco6om HMIegau-
coB. B cnyuae, ecin mopmanbnas KPHBas HOCHT JOCTATOYHO CJI0¥K-
HbIX XapakTep, Jiyulle NPHMeHATh MeTos Hebanra un cnoco6 mm-
fietancos. Ipu nomrotoske k pacueram mo MetosaM Kpucrana uam
Hedanra pns onpepenenus TIEPHONIOB Ccefill B NepBOM npuHGaHKe-
HHH MOZKHO I0/1b30BATLCS  MPHGIHIKEHHbIMHU MeTo0M [laBrninoba
Hiu popmysoii Mepuana. Or Metosa [ledanra npuxonutes orkasme
BaTbCsl, €C/IH HA OGOHX MJIH JlaXke Ha OLHOM KOHue 03epa pacrnoJa-
ralores oGWHpHBE orMenn. Hainume ux Npu pacyerax mepHonos
cefitl no Merony Jledanta moxer NpHBECTH K GOJIbIIMM omH6GKaM.
OnHuM M3 HeCOMHeHHBIX NOCTOHHCTE Merona Hedanra no cpasne-
HHIO ¢ MeTonoM Kpucrana sisnsiercs ero Gospiasg npocrota, B 0Co-
GEHHOCTH MPH onpeeseHHK MOJIOZKEHHs! Y3JOBLIX JIMHH;

B) NPH OUEHb CJIOKHBIX OYEPTAHHAX OeperoBoil JIMHHH, GOJDL-
oM uncie 6YXT, 3a/AMBOB H OCTPOBOB, C Pa3HOOGPA3HBIM H CJ0¥K-
HBIM pacrnpenesieHHeM TiyGHH HH ONHH W3 YKa3aHbiX MeTOJOB He
A4eT YNOBJCTBOPHTENbHBIX Pe3yJbTATOB.

7. Bce cymectsyiomue MeToxnt pacuera nepHoroB cefim W mo-
/IOJKEHHST HX Y3JIOBBIX JHHMI OCHOBAaHB Ha VPaBHEHUSIX, BHIBE/ICH-
HbIX 6e3 yuera TPeHHS M CHJibl Kopuoauca. Besencrsue Heyuera
TPeHUs BCe CYLIECTBYIONIHE MeTOMmbI pacyera nMepHonOB ceflln parnor
HECKOJIbKO NpeyBe/IHUEHHbIE BENHYHHBl 3THX nepuoaos,!? Ho, BooGuLe
TOBODsl, HE3HaUMTesbUbIE: OMWMOKA PejKO AOCTHraeT 3% ¥ ymeHb-
l1aercsd ¢ yBeqHueHHeM riy6uH. Budsuue Cujb Kopunonuca neo6-
XOLHMO yYHTHIBATL NMPH Pacyerax MHepHOAOB Celllll, npeBblAaIuX
HIONOBHHY MasTHHKOBBIX cyTok. Cuaa Kopuoauca IPDHUBOAUT K Bpa:
{I€HHI0 MJIOCKOCTH KoseGaHHH ypOBHSI Mo yacoBoii crpeske. Oro

10 3a uckioveduem Clyuas, onucannovo & it 6 3akmouenns, Korna pacgers
BOOGILE JLAKOT HeBEPHEIE Pe3yIbTATH. o :
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06CTOATENLCTBO 00YCHOBNHBACT H3MEHEHHE IJTHHBI OCH KoJie6aHHH
03€pa B pas/iyuible MOMEHThl HaGMIO/leHNil, a CleNoBATEbHO, H H3-
MEHCHHEe NnepuoioB cedin. B stom 3akmiouaercs omna us NPHYHH
PACROKIEHHH MEXAY BLIYHCAEHHBIMH U 34pErHCcTPHPOBAHHBIMY Ca-
MONHKCUAMH YPOBHA mNepHogaMmu ceiinl. OHu eme GoJsee yBeNHUH-
BAlOTCAA, €CMH 03€PO OKPYIKEHO HH3MHAMH, 3ATOMJISeMBIMH npH fo-
BHIUEHHH YPOBHS, v ) i

8. Ilpu cpaBHeHuu pesynbraTon pacyeToB 11€pHOAOB Ceillll ¢ jfaH-
HbIMH HaOJIIONIeHHH HY}KHO HMeTb B BUAY ciepyrouiee:

a) JIHMHHTPaMMBbl CaMOIHCIER YPOBHSA MOT'YT HOCHTb Pa3JIMUHLI{
X4paKTep B 34BHCHMOCTH OT MeCTa HX YCTaHOBKH. PacnosioeH-
ble BOJIH3H y3JI0BOH JIMHMN nalHOH cefiM caMomucun e 6ynyr
PCrHCTPHPOBATh 3Ty ceiuly;

0) 3amucH caMomucHa YPOBHS B psiie ClyyaeB ‘HOCSIT JOBOJHHO
CAOKHBIA  XapakTtep. [lostomy jus CpaBHEHHA BBIYUC/IEHHLIX M
#a0JIOIeHBIX NePHOJ0B Celllll HeoBXOAHMO NpefBapHTebHO pPa3io-
KHTh KPHBYIO KOJIeD4HHH ypOBHf, 3amHCAHHYIO HA JeHTe caMmo-
UHCHa, Ha COCTaBJAIOILHE, a 3aTeM YXKe ONpeleHTb nepHoabl ITHX
cefiur; :
B) B OTHEJNBHBIX G6yXTax M 3anuBax MOTYT BO3HHKHYTb CaMoO-
CTOsATe/bHBle CedluH, He CBSI3AHHBlE C CEeHIIAMH CaMOro osepa. [le-
PHOABI ceilin 5 3aJHBaX U GyxTax c LWIMPOKHM BbIXOAOM. B 03€p0
MOXHO PAaCCUHTHIBATL NO Gopmyae

- Ty =—L_ cex.

v gh

9. ITpu BuiGope MecT ans YCTpOiicTBA BONOMEPHHIX TOCTOB, B
OCOGEHHOCTH /IS YCTAHOBKH CaMOMUCLER YPOBHS$I, HEOOX0AHMO
{IpeIBAPUTENBHO MCCJE0BATh BO3MOMKHbIe cei&umu Ha JaHHOM BO-
LoeMe ¥ onpefesuTb NOJOXKEHHe Y3JIOBHX JHHHI (IPH nmoMoImK
TEOPETHUECKHX METOAOB MJH Ha Monesin). Bw6op wMecr mas
yCTPOHCTBA BOJAOMEPHBIX NOCTOR M YCTAHOBKH CaMOMHCIER YpOBHsi
Heo6X0NHMO MPOU3BOAUTYL C YIETOM MONOKEHHH Y3/I0BBIX JIHHHH.

10. Hau6osee npocteiM 1 B To xe BpeMs HaJexXHbIM H feule-
BHIM METOLAOM HCCICMOBAHHSI CEHII SIBJISIETCS] M3y4YeHHe X Ha MO-
lean. Ilpr 1akuX uccle/0BAHHSIX, Kak 10Ka3aJ ONBIT, NOJIE3HO NO- -
KpLIBATL JIHO M CKJIOHBI MOJENH O3epa TOHKHM CJIOEM MaTepHaJa,
06J1a13a1011er0 HaHMEeHbLIef LIEpOXOBATOCTLIO, HATIPHUMED IJIACTH/HU-
HOM. ITO ocnabiseT TpeHHe, YMeHbIaeT JIOrapHMUUeCKHil gekpe-
MEHT JaTyXaHHs ¥ JejlaeT GoJiee HANEKHBLIM OMpejeseHHe Nejuo-
A0B cefitt, BO36YHAEHHBIX HA MOREJH.

12+



JIUTEPATYPA ‘ ‘ -

]

A. \napees. Jia

£ \ . N0XKCKOe o3epo. Cub., 1875.

a E:grr gsgpo Hecenk-Kya. Semaesenense, kH. 1—2. M. 1904,
dun. Hsn Tope ob ‘Pl"Op Jbckoe mope. OnpiT ¢m3nx0-reorpa¢uqecx.oﬁ Mororpa.
X . . » T. V. Tawkenr, 1908, o onorpa:

4. JI.C. Be

- JC pr. O BHyTpenHux
remmepan e BOJTHAX H CBA3AHHHX K ’

g Ypbl Ha l"ele?‘HHaI{(HMOPeH H o3ep. 3emiesenenne, T )%‘\/Hl};m;ﬂ“ml'g?gm{”

o JI. C. . ADOJIOPHYEC y Heonre Kv,

1998 g IgBB. TTuL N 98, il paor Kue uccienonauusi na o03. Hcewn-Kym, »

. B. 1. Bepo6o : : ’ :
B i pacnpe[r)(ene:no B‘.‘ Bumuanne BHyrpennux sonn u CrOHHO-HAIOHHEIX
HOFO THIDOS ener € TeMIepaTypsl Bosn B osepe Baiikam, T IR
‘ Podornaecroro cvesna, 1. IV, J1., Munponereonsgar 1‘9;'9 P eecoor

3, N 09, :

LJL K Has i
ary, 1958, N e 108, IlpuGuikenusli  meron pacuera cefimi. Becrunx

8. JI. K.
5 B Ié ,[}[aeBBb:llcxgz. I(() —ggprwle Mepuana, Bectnux JITY, 19606, No 18
oﬁpaf(;'blx KoneGauuit. 3am, I TH, r. ‘;)Lufnmelgq}ga Kprcrana ucctenosaus cefue-

€BH f
wolt opas npHKnaﬂ(I:{gﬂH.Ma?:;l;lﬁ;)}?:aaﬂme KONeGaHHA B BOJOEMAX HelDaBH.,-
M, Han. AH CCCP, 1936, # mexaniia. Hosas cepun, 7. I1, ssin. 1.

. D. D. eBHcon u C, A
6e cope . . . pucrHaHoBHYy O
S THYeCK r Ny A B HEKOTOPBIX pos
J[, 1937. I rHH.  Ycnexu MaTeMarH4YecKHx HayKk, Brlz, )

12, B. JI. 1sepasecesn i
R . CKHIi b
B baséKaJlEIe. (II;EOQJHZEHKR, T. 2, BBIM. |7I3.l3§.mirg§2ue AEiie o Tewiieparype mon
'pucrm{e L2 ],?C(omp aueB. Marepuann x u3HKO-reorpaduyeckoli xapax .
" p I.I)anxalu, Hccnen. osep CCCP, Bun 4. JI Han. I'TH lQS%paKTe:
T i )?ﬁmopBa qé:émf%nxam"u Ipu6anxauwne, 'A.ﬂMa;-ATa, "1935. i
. J"Ielegmgp?_llxe.nTp.ﬁ FI‘H, ey | %I.TXRIC{KOII'CSS;’;OPH H CBA3L MX € HaBOZHEHH MM
_ - B. Tl Iy60B. Hccneporanne 1 0 i A
Hayllu_:_. 2};3311. Mg‘cx. HHCT. HHXK. BOAH, xc?s., HTa X%O‘[}%’gf{s cefim A
10 o B L{ E?‘-aﬁ ko B. Tuaponornueckuit ouepk Gacceitia 03. Cepan
e éi. f[)f. ieB?H It ero Gacceifna. U. I, swin, 3. JI., 1933 - Cenan. Marep
BaHHA B 6.acc‘ei«‘;ﬂg ]:);( (le:esal:i BC].ng%;?g%S e~i‘{ l;V? Pep. 10 e eCKAE HCCAEO
Sacceia d ) o, Gevans rr. Marep. no ucosefl. 03. CeBad u ero

19. H. H. 3ys6
547, . 3y6os.  Jlunamuueckas okearnosorug. J1.,

I
C.
C.

PansCKoro MOps.

Tnapomereonsar,

80

90. 1. M. UBanos, M C. Kydprupesa Osepa CCCP. Yu. ‘zan.
Mock. 064. ned. HucT., T. 17, suin. 5. M., 1951, o

21. A. B. KapayuweB. CroHHo-HaroilHble ABJICHHS Ha BOAOXpaHHJMINAX W
saepax. JI., Tuppomerteonsaar, 1960. ’

22. H. A. Keiizep. Marepuans JJis THIPOJIOTHH Uccnik-Kyas, J1., Uss.
TH, Ne 22, 1928. ;

93. 1. A. KuTkun Berposeie KoJieGauus YPOBHA MeJIKOBOAHONO 3aMKiY-
voro Gacceiina. Tp. Toc. okeaunorpad. uuct., Bbim. 2 (14). M—J1., 1947.

24 H.T. Koukuna O ruapotoruieckom sHauenun cefi. Becruux JIT'Y,
1962, Ne 12. :

95. H. E. Kounn, U.J. Ku6enn, H. B, Pose Teopernueckas rhj- -~
pomexannka. Wsn. 5-e. M, TUTTJI, 1955. St

26. T. II. Kpasen JBuxenue cefim osepa DBalikaa no p. Asrape. Tp
Bafikaabckot aumnoa. cr. Hpkyrck, 1960. et

27. T.Tl. Kpasen u B H. €onoBben Meroy monened u ero npu
meneHre K u3yuenuio ceiiwr o3. Badikan, Tp. HpxyTck. Mar. # MeTeopoJ. obceps.;
Ne 1. Hpkyrck, 1926.

98. T. I. Maauuuna O cefimax SIKuMBapcKoro 3ajiuBa MOAO JLAOM!
3B, BI'O, 1. 91, Buin. 2. JI,, 1959.

20. T. U. Maauuunua. Onxoysnopas cefitua flkumsapckoro samusa Jia:
aomckoro ozepa, Mas. Br'O, t. 92, suin. 3. JI.,, 1960. -

30. T. I. Maaurnna O ceimax SIkumsapckoro 3aauBa. C6. «Kommieke-
able HecllenoBaHus lXepHoil yactu Jlagoxckoro o3epa», JI., Haa. AH CCCP, 1961

31. B.M. MakkaBees. O BHyTpeHHHX BO/HAX GOJDLLIOA MJHHE H O BHYF
pennux cefiwax. Yu. 3an. JITY Ne 50, cep. reorp. Hayx. JI., 1940.. g

32. E. C. Mapkos. Osepo lokua. 'eorpaduieckoe OfHCanHe 03€Pa. Y. i
T'eorpadua ¢usnueckas. Cné. 1911, i

~ 33.H. A Macesuu Bénoe osepo. C6. «PrGososcTRo Ha Henom n Ky6en:

cxoM osepe». Bonoraa, 1955. ‘ ' : o

34. B. [1, MatBeen. J[aunbie 1o pacnpefefeddld KHCIOPOAA H XJOpA
3 ozepe Mcewk-Kyab. Use. TTH, Ne 34. JL., 1929, ‘

35 B. 1. MatBeen. O conenoctk osepa Mcemk-Kyns. 3an. ITH, r. Vi
., 1932

36. B. . MaTsees TIuaposorsueckie ucciefoBauns na osepe Mecoik:
Kyno 8 1932 r. Tp. Kupr. xomur skcr. AH CCCP, . 3, Bun. 2. JI,, Han. AR
2CCP, 1935. :

37.H. . Hukonaes. Berpw B Gacceiine osepa Cesan. Marep. no uecae),
+3. CeBaH u ero 6acc., u. 111, sbin. 6. JI., 1934.

38 H. ' Hukonaes. [lpenBapure/biple fatitle 0 KJiHMare NOJHHBL Tes
nenkoro ozepa. Mccnen. osep CCCP, Bun. 7. J1, Han. I'TIA, 1934. ]

39. B. H. O6onenckuil. Ceiimg u ux rteopus. 3am. no rugporpadus,
7. 43, suin. 2. J1., Uan. Taasu. ruaporpad. ynpaen, 1919.

40. I1. I1. MMusapeauc. Ypomeub Tescukoro osepa & CBsiI3H C GaJiatcom
~toxa. Uccaen. ozep CCCP, Bun. 7. JI, Haa. I'TY, 1934.

41.B. A MoMuTKHH K Bonpocy o CrOHHO-HArOHHHIX KOJieGaHHAX YPOBHA
o3. Bafikaa. Tp. Baiikansckot aumuoa. cr., 7. XVIIL. M.—JI, Han. AH CCCP,

60. :
49, JIx. Mpaynamsn Juuamuueckas oxeaHorpadus. M., WJI, 1957.
43. M. B. Pemesona. Cefimn Apaasckoro mops. Tp. I'TH, eum. 5. JI,
Tuapomereonsnar, 1937. , i
44. M. B. Peme3oBa. Hekorophie MOp(OMeTpHUECKHE BEJNHUHHE! Tenen-
xoro osepa. Wccaenosanus osep CCCP, sun. 7. JI, Hsn. I'TH, 1934, o
45. JI. J1. Poccoaunmo. Temneparypubtii pexum osepa Bafikar Tp. Bait-
xanAbcKoll Jumuon. ct., T. XVI. M., U3aa. AH CCCP, 1957.
46. A. A. CaTkeBuu, OCHOBHbIE MECTOAB AHAMH3A SMIHPHYECKHX KPHBHL
nepuopuueckoro THna. 3an. I'TH, 1. 2. JI, 1926. :
47. B. H. CoanoBbeB. Merton mojenefi u ero npuMencixe K H3YUEHHIO
cefun 03, Bapxaa. M3e. BuoJjoro-reorpad. HayuHO-HCCHE[. HHCT, NMpH HipxyTcKOM

roc. yausepcurere, 1. 11, Hpryrex, 1925.

.

i



. 48. B. H. Coaospen g B. B Wocra KGBHY. Cefiuy o3epa’ Bafikan,
Tp. Upkyrek. Mard. u MeTeopo, o6ceps., No |. Hpkyrtck, 1926,

A9 JLH Cpevencky i Teopus BOJIHOBBIX NBUKeHHi HKHAROCTH, M. —JT.,
OHTH, HKTI] CCCP, 1936,
.80, IOx. CTO}_\'ep. Bosmuer na Boge. Maremaruueckag TEOPHA u qnpy-
AOXenua. M.—J1, Hyj, 1959,

196151. M H Tapacos, aipoxumus o3epa Baaxaur. M, Hsn. AH CCCP,
.82, A N Tuxomupos. Ceitessie revemns Mpo.1HBax SIkuMBapckore
saiusa Jlagoxckoro 03epa (nabmonenus 1957 r.). IIAH CCCP, r. 121. M., 1958.
93. 2. A Yycroyp 4. Tabmnun dynxuuy Beccenst or AelcTBUTeNbHOrO apry-
MEHTA W uHTerpasios o HIS, M, Han, AH CCCP, 1953.

54. B. B. Hloctakonun, Tepmuyecknij pexkum Bafikana, Tp. Hpxkyrek.
MarH. u Meteopour, o6cepr., Ne |. Hpxyrek, 1926,

8. T. ®. 9 pe. Onsit pa6orsy MHIiPOMETeOpOsIOrHuEeCKO] cranuun Taiipn-
KOs, «METQOPOJIOFHH H FHApOAOrus», 1957, Ne 12, :

5. T. P. IOy ycos. T'upposornyeckug PEeXuM 03epa Basxam, Tp. 111 Bce:
COI03HOrO runpoJoruyeckore ¢bvesna, . IV, JI, anpome'reonaz[a'r, 1957.

57. R. A. Bryson and p. M, Kuhn. On certain oscillatory motions
Igf g_,akes. Report to the University of Wisconsin Lake Investigations Committee,

05, 1952,

58. G. Chrystal. On the hydrodynamical theory of seiches, Trans. roy.
soc. Edirib., vol. 41, 1905,

59. A. Defant Uber die stehenden Seespiegelschwankungen (Seiches)
in Riva am Gardasee, S. B. Akad. Wiss, Wien, math.-nat, KL, 117. Abt, Ia, 1908,

60. A Defant. Neue Methode zur Ermittlung der Eigenschwingungen
(Seiches) von abgeschlossenen Wassermassen (Seen, Buchten usw). Ann. Hydr.
U. mar. Met. 46, Berl, 1918.

61.A. Defant. Physical Oceanographie. N, Y.nOxf.—-L.—P., 1961,

62. ¥ Defant. Theorie der Seiches des Michigansees und ihre Abwand-
Iung durch Wirkung der Korioliskraft. Arch, Met. Geophys, Biokl. A. Bd. @
H. 2 Wien, 1953 v

63, P. Du Boys. Essaj théorique suz Jes seiches, Arch, sci. phys, nat.
ser. 3, 25, Geneve,  189]. .

64. H. Ertel. Eine neue Methode zyr Berechnung der Eigenschwin ungen
von Wassermassen in Seen unregelindssiger Gestalt, Sitz. Ber. Preuss., A ad. d.
Wiss., phys.-math. Kl, 24, Berlin, 1933

65. G R. Fisch A Seiche miovement and st effect on the hydrology
of Lake Victoria, L., 1957,

6

- F. A Forel. Le Léman: Mmonographie limnologique. T. 2, Lausanne,
1895.

67. W. Halb fass. Die Seen der Erde, 1922, )
. 68 A . Henry Wing velceity and fluctuations of water level of Lake
Erie. Bull. U. S. weath, bur. Washing., 1902,
+ 69 Jimo Hela, Laatokan uninodaalinen seicheheilahdus, Terra NI. Hel-
sinki, 1945. -

70. K, Hidaka, Application of Ritz’s variation method to the determina-
tion of serches in a lake. Men, imp. mar, obs. 6, TI. 2. Tokio, 19926,

7L G. E. Hutchi nson A Treatise on limnology. Vol. 1. N Y.—L.,

1957, )

72. K. Honda, T, Terada, v, Voshida and p. I'sitani Se-
condary undulations’ of oceanic tides. J. coll, scj, Tokyo, 24. 1909,

73. F.H Krecke r. Vertical oscillations or seiches in lakes as a factor
in the aquatic environment, Ecology, 12, 193].

74 W. M. Makka weev. Bemerkungen iiber die Theorie der langen

internen Wellen, V. Hydrologische Konferenz der Baltischen Staaten. Helsinki,
June, 1936,

75.J.R Merian. Uber die Bewegung tropibarer Fliissigkeiten in Gefas.

sen. Basle, 1828
182

76. C. H. Mortimer. The resonant response of stratified lakes to wind.

Schv;giz. ZSN}E:)E];S l%, l"ll ﬁl' %D?El?ﬁfﬁedanz mechanischer Schwingungsysteme und

ihre Anwéndung auf die Theorie des Seiches. Ann. Hydrol. und Mar. Meteor.,

194478 A. Noschel. Bemerkungen iiber den Goktscha-see am Kaukasus,

in  geognostischer hydrographischersltmil) tmetsg:glolgégzher Beziehung, Ver-
’ in. Ges. zu St. Peters . 1854. .
hand7l£1)m%ienAdef>}c}l;s;‘olfi.mgscil?:tioni libere del lagodi Pieve di Cadore. Arch

oceagoe lli\mrlli()l.ijlc?’rl\sj ill_f' 118150?;33 ;)n seiches and currants in Great Bear Lake.’

i i No 3, July, 1932. ) .
fhe {ngo.&]rrag}r“gﬂ J%]:z Vlgl!'eexi(rg(li’ forced lonygitudinal tidal motion in a lake.

|4 ) )
Procér}.onx}‘d.sn}a;l'i). ?%C'wggﬁ'i.lg(lh?;(trait). Du phenoniene des seiches: observations

épré i . d., XLV.
faites durant un sejour de sept anndéprés du. Lac. Oneiga. Compt. rend.,

Pari;.?) 11357St erneck. Die Gezeiten Erscheinungen in der Adria. TL 2.

DenkSS:h{f l% \‘/A\//i:??o Ir;\kaxd\'.l'ovlegnl]%nts of the waters.of Loch Ness, as indicated

i i, 24. L., 1904. .
by teégp%'a;gre“(;lzsgrgaehrogi ?lelogl:ll{e %emperature seiche. Trans. roy. soc. Edinb.

Vol. XLVII, pt. IV, 1911.





