O®OPMUPOBAHUE uABPICCA.JIBHOfI OKEAHUYECKOHN IUPKYJIAIUA O]
BO3JIEUCTBUEM CYTOYHOI'O BPAIIEHUS 3EMJIN
Kocapes A.B., umxkenep, uien AH “BekTopHoii sHEpreTuku” (00IIeCTBEHHAS OpraHu3aIlHs)

B paGorax [4; 5] aBTOp BBICKa3bIBa€T M IIBITAETCS PA3BUTh MJCH O CBS3U IMOBEPXHOCTHBIX
TEYCHHI B OK€aHaX C CYTOYHBIM BpalieHneM 3emin. Bpamatomasics 3emiist peIcTaBiseT coooi
CBOCOOPA3HBIA IUPKYJISAIMOHHBIA HAcOC, B KOTOPOM TBEpAas 4acTh 3eMJU C €€ OeperoBbIMHU
JUHUSAMH UTPAET POJb KPBUIBYATKH HACOCA,  CUJIBl TPABUTAIIMOHHOTO TPUTSHKEHUS BHICTYIIAIOT
B Ka4yeCcTBE KOpITyca Hacoca. DTOT HACOC 3a CYET DPHEPrHM BpallleHUsS 3eMJIU M IEepPeKaYuBacT
BOOBl OKeaHoB. Ho, 4ro OBl OBITH IIOCIIENOBATEIBLHBIMHU, HEOOXOOHUMO OOBSCHHUTH H IO
BO3MOXXHOCTH IIPEJCKa3aTh, JIOKAJIM3AIUIO W T[IYOMHHBIX IUPKYJISIUHA OKEaHOB IIOJ
BO3/ICHICTBHEM YKa3aHHOTO MEXaHHU3Ma.

ABJIEHUE AIIBEJIJIMHI A, CXOJCTBO IOJIFOCHBIX LIUPKYVJIALIUU U TIAPAJJOKCHI
TOJI®OCTPUMA C TOYKHU 3PEHUSA CBA3UM OKEAHUYECKUX TEYEHHH U CYTOYHOI'O
BPAIEHUA 3EMJIN
1). “Bonusu Geperos, Hanpumep Ymin U roro-3ananHoi AQpuku, HaOIIOIACTCS HHTEPECHOES
sIBJICHUE, Ha3BaHHOE aNBeJUTMHIOM. BeTpeuaercst oHo TaMm, rae xonoanslie Teuenus (I[lepyanckoe,
Kamudopuuiickoe, benrensckoe u 1p.) mpoxoasaT Brois 6epera. CyTh sIBICHUS B clieayromeM. B
HOBEPXHOCTHBIX CJIOSIX MMOMHMO BJIOJBOEPEroBOr0 MOTOKA MOCTOSHHO CYHIECTBYET MEPEHOC B
OTKpBITOE MOpe. YacTble BETphl YCHWIMBAIOT CTOH BEPXHUX CIOEB mpouyb OT Oepera. [lpum
9TOM TJIyOMHHBIE BObI, HACHIIICHHBIE KUCIOPOAOM U THTATEIbHBIMU COJISIMH, MOJHUMAIOTCS
KBepxy, ...”. [8]. Bo-mepBbiX, oTMeTHM, 4TO peub HIET 00 BOCTOYHBIX OCPErOBBIX JIMHMSX
okeaHOB. CUMTaETCs, YTO YacThle BETPHI CTOHSIOT BOJY OT BOCTOYHOIO Oepera OKEaHOB M TEM
CaMbIM TOHIKAIOT YPOBEHB BOBI BIOJIb OeperoBoi JIMHUH. [ mapocTaTHueckoe qaBjieHHe B ATON
H0JIOCE TOHIDKAETCS, U BOJA IO 3aKOHAaM COOOIIAIOIIMXCS COCYJOB 3aTeKaeT M3 3alajJHbIX
rITyOMHHBIX 00JIaCTeil OKeaHa B MOJIOCY anBeJUTMHTA. B [4] MBI BhICKa3anu MpeArnoiokKeHue, 4To
NOHMKEHUE YPOBHS BOJIbI BJIOJIb BOCTOUYHBIX MMOOEpexkuil okeaHoB Ha 30 CaHTUMETPOB, TaK ke
KaK ¥ MOBBIIICHUE YPOBHS BOJIBI, B/IOJIb 3aITaTHBIX TTOOEPEkKHiI OKEaHOB Ha Ty JK€ BEIMYMHY TIO
JUHAK HKBAaTOpa, CBA3aHO C CYTOYHBIM BpalieHueMm 3emiu. To ecTh amBeJUIMHT JOJIKEH
CYIIIECTBOBATh HE3aBUCHMO OT BeTpa. [IpMuéM MHTEHCHBHOCTH alBEIUIMHTA JOJDKHA CHUYKATHCS

OT HKBATOPA K MOJIOCAM.

2). OOpatuM BHMMaHHE Ha J[BE HUPKYISAIMH BOKPYT TOJIIOCOB: HUPKYIsUi0 B CeBepHOM
JeIOBUTOM OK€aHe M TeueHHe 3amagHblX BETPOB BOKPYr AHTapkTuabl. HecmoTpss Ha He
COITOCTaBUMOCTh JTHUX LHUPKYJSIHMHA MO MOIIHOCTH OHU HMMEIT CcXOoXue deptbl. O0M 3T
LUPKYISIIMN JBIXKYTCS MO XOay BpatieHus: 3emun. B [4] Mbl 00bsicHWIN TedeHHe 3amajHbX
BETPOB BO3/CUCTBHEM MEpPHUAMAHAIBHBIX OCPETrOBBIX JHHUN AHTApKTUYECKOTO TOJIYOCTpPOBA U
Mops Pocca. Bunumo Ta ke kapTtuHa u B JlenoBuTom okeane, rjae octpoB Hosas 3emiist u 1pyrue
OCTPOBHBIE TPYIIIBI, IOJXYOCTpOB TailMplp M Jp. CO3JAOT THUAPABIMYECKUN IOIIOD,
HOPOXKAAOUINHA HUPKYIAUio B CeBepHOM JIEJOBUTOM OKeaHe. To ecTh 00M LHUPKYISIMHA MOKHO
OOBSICHUTB C €AMHBIX MO3uIui. [Tpudém 3Ta MOJENh TIO3BOJISIET TIOHATh, TOYEMY TEIUTBIE BOIBI
[onbderpruma 3arekaroT gainexo Ha ceBep B bapenueBo mope. B Bocrounoit yactu bapenuea
Mopsi OT ocTpoBa HoBast 3emitst co31a€Tcst MOHMKEHHBIH YPOBEHb, Ky/la M YCTPEMIISIFOTCS TETUTBIC
Bosbl. KonnuectBo Brekarommx TEMIBIX BOA [oiab(pCTpuMa paBHO MOIIHOCTH BBITEKAIOIIETO
xonoaaoro Bocrouno-I'penmanackoro tedenns. [Ipuaém mupkyssuio B CeBEpHOM JIETOBUTOM
OKeaHe Hellb3sl O0bSACHUTH BETPOBBIM MeXaHU3MoM. CeBepHasi HUPKYJISALMS 3aIIUIIEeHA JIeTHBIM
MOKPOBOM. DTO €I OJWH BOIPOC K MACCaTHBIM TEOPHSIM. BuamMo 31ech nepenyraHa mpudnHa
CO crelncTBUEM. BeTpsl cienyroT 3a TeueHHsIMH. Toraa JIerko OOBSCHSETCS SKBaTOpUANIbHAS
mtiieBas 30Ha. CeepHbie W lOxHbIe [laccaThl TOPOXKIAIOTCS CEBEPHBIMH M FOKHBIMHU
UPKYJISALUSAMH, KOTOpble B OOJACTH 3KBAaTOpa MMEIOT OJMHAKOBOE HAIpPaBJIEHHE CKOPOCTU
TEUYEeHUs. A BOT SKBAaTOPHAIBHOE IPOTUBOTCUCHUE IOPOKIAECT BETPHI IMPOTHUBOIIOJIOKHBIC
[Taccaram. B pe3yibrare BO3HUKAET ILITHIIEBAs 30HA.

3). Paccmorpum napagokcsr I'onbderpuma, otMeueHHbIE B [8].



a) “Ho uro 3acraBusier ['onbderpum Teub y3KoH CTpyEH, KOTOpas COXpaHSETCsl B OKeaHe Ha
PAcCCTOSITHUM MHOTHX COTEH KUJIoMeTpoB? KaxknpIii, KTO 3HAKOM C THUAPOMEXaHUKOU JTUOO MPOCTO
o0nanaer JOCTaTOYHOM HAOJIOIATENIbHOCTBIO, 3HAET, YTO MOTOK, BBIPHIBAIOLIUIICS U3 Y30CTH
(TpyObI, KaHaja, pekw) B OOJbIION OaccelH, OBICTPO PACHIMPSETCS U TEPSIET CKOPOCTh.
YcroitunBocth cTpyn ['onbderprma sIBISIETCS OHUM M3 MapaloKCOB IUPKYIsun B CeBepHOI
Atnantuke”. Korma motok u3 TpyObl BhIpBIBAeTCS B OOJIBIION OacceliH, TO M3-3a CHJI BS3KOTO
TPEHMsI B IOTOK BOBJIEKAETCSl Macca OKpY’Karolux BoJ. Macca pe3ynbTUPYIOILEr0 UMITYJIbCa
IIOTOKa pacTéT, COOTBETCTBEHHO YMEHBIIAETCSI CKOPOCTb pPE3yJIbTUPYIOLIEr0 HMIYJlbca U
COOTBETCTBEHHO IOTOKAa. IIpu 3TOM wM3-3a CHJI TpEHHs YMEHBIIAETCA KOOIEepaTUBHAs
KHHEeTHYecKasl 3Heprus noroka. [Ipu yBennueHMH Macchl IIOTOKA B J[Ba pa3a CKOPOCTb MOTOKA
ynanér B JBa pasza. Mmnynbc, ocTaBasch IIOCTOSHHBIM, HECET YK€ BJBOE MEHBIIYIO
KOOIIEPAaTUBHYIO HHEPIUI0, TaK KaK B KUHETUYECKYK 3HEPrUI0 CKOPOCTh BXOJAUT B KBajpare.
YMeHblIIEHHE KOONEpPaTUBHOW JHEPrMM 110 IPUYMHE JUCCUIALMM, BBI3BAHHON TPEHHUEM,
nepexoaut B Temio. Eciu 3TomMy mpoueccy He IpOTHBOAECHCTBOBATE, TO CKOPOCTh 3aTyXHET 10
Hy1s. Cutyamust ¢ morokom [ombderpuma apyras. Oueprust ['onbdceTpuMa MOCTOSHHO
HOJIUTHIBACTCS TMAPOJMHAMUYECKUM HAllOPOM, CO3/1aBaeMbIM IpH BpaiieHuu 3emiu. [Ipuuém,
KOrja IIOJIBOJAMMAsl JHEPIusi MpeBblIaeT €€ AMCCUIALMI0, TO HAOIIOAAeTCs YBEIUYEHHE
ckopoctu ['onbdpcTpuma. Korna moamuTka CTaHOBUTCS MEHbILIE JUMCCHUIIALMM, KAaK B 30HE
CeBepo-ATIaHTUYECKOTO TEYEHUS, TO HAONIONACTCs YMEHBIICHHE CKOPOCTH W YBEIUYECHHUE
HIMPUHBI MOTOKAa. BooOIie CcTanuoHapHOCTh AMCCUIIATUBHOM CTPYKTYphl OOecredrBaeTcs
YCPEOHEHHBIM BO BPEMEHHM PABEHCTBOM MEXJYy IHEPreTHUYECKON MOIIHOCTHIO MOJBOJMMOI B
CTPYKTYpPY U3BHE UM MOIIHOCTBIO JHCCUINIALMM SHEPruM BHYTPU CTPYKTYpbl npu €€
¢ynkunonupoBanun. boiee moapoOHO BOMPOCH JMHAMUKH KOOIIEPATUBHBIX TIOTOKOB SHEPTUHU B
JIMCCHUIIATUBHBIX CPE/IaX OMHMCAHbI aBTOPOM CTaThH, Hanpumep B [2; 3].

0) “/lanee ObuTO HEACHO, MOYEeMY [ OJIBPCTPUM YCTPEMIISIETCSI HA CEBEP U YIPSMO MPHKAMACTCS
K 3amajgHoMy OeperoBoMmy ckJIOHY . JIuHeilHas CKOpPOCTh BpalleHHs OeperoBoil JHMHUH, OT
MaKCHMaJIbHOW HA 3KBATOPE, CHMKAETCS 110 MEpUIUaHy 10 Hyss y noiatocoB. CienoBarenbHoO, U
TUAPABIMYECKUM HAmop IO MEpUIMAaHy CHMIYKAETCS COOTBETCTBEHHO. CHila, MOPOXKAAIOIIAs
['onbcTprM HampaBiieHa O MepuauaHy Ha ceBep. [IprkrMaeTcss IOTOK K 3alagHOMY CKJIOHY
70 Tex nop noka 3¢ dekt ot Haberarouiel 6eperopoit TMHUM npeBocxoauT 3¢pdext Kopuonuca.
B) “U nakonerl, emeé ojHa 3arajka. MunoBas Mbeic Xarrepac ['onbdcTpum 10BOJIBHO KpyTO, O€3
BUJUMOW IIPUYMHBI, MIOBOPAYMBAET B OTKPBITBI OKEaH. JTO SIBJICHHE OKEAHOJOTHM Ha3Ballu
“orpeiBoM [onbdcTpuma” ot Oepera”. B [8] mmeercs Takoe OOBSICHEHHE JaHHOTO SIBIICHHSL.
“Yuenuk II.C. Jluneiikuna A. Kyramo (1972r.) mokasan, uto, xoraa pacxop [onbdcrpuma
JIOCTUTaeT HEKOTOPOM KPUTHYECKON BEJIMYMHBI, cwia Kopuomuca 3acTaBisieT €ro CBEPHYTh
BIIPaBO, B OTKPBITHIN OKkeaH . [IpencraBieHuns aBTopa MOJIHOCTBIO COOTBETCTBYIOT A. KyTaio.

ABUCCAJIBHAA LUPKYJIALIHA T10H BO3JEHCTBUEM CPEJUHHO-OKEAHUYECKHX
XPEBTOB U BEPEIOBbAIX CKJIOHOB

[TepBrIM paccmoTpen 3agady adbuccanbHOM HUpKynauuu CTOMMEN, OH HOMbITANICS OLEHUTH
Oamanc pacxoma Boabl B okeaHe Hmxke 2000 meTpoB. “B ceBepHOe momyiiapue U3 HOKHOTO
npuHocuTcs yacth BoA KOkHoro maccatHoro teueHus. CToOMMeN, MOACYUTAB PacXo] BOJ Yepes3
pa3IMyYHbIE NIMPOTHI, MPUIIET K BBIBOAY, YTO JAOIOJHUTENBHOE KOJUYECTBO BOJBI, IPUHOCUMOE
B CeBepHyI0 ATJIAHTUKY IMOBEPXHOCTHBIMU TE€UEHHMSIMH, MOXKET YXOJIUTh B IOKHOE MOJylIapue
TOJIBKO Ha TTyOnHax. M 1efCTBUTENBHO, JaJIeKO K FOTY OT 9KBaTOpa y AHA (BBIIEICHO aBTOPOM)
oOHapyXHBaeTcsl BOJa, MO TemIepaType M COJEHOCTH OiM3Kas K BOJE B pallOHE OMyCKaHHs
BOMm3u ['pennannuu. B npyrux ke okeaHax NPOMCXOXIACHHWE NMPUAOHHBIX BOJ (BBIICIECHO
aBTOPOM) HE OCTaBJISIET COMHEHUI: OHU oOpa3oBaiuch B AHTapkTuKe.” “Cxema riry0OoKOBOIHON
mupkyisinuu CTommena, nepeHecéHHas Ha KapTy MupoBoro okeana, u3oOpaxeHa Ha puc.34.
['myOuHHBIE CceBepO-aTIaHTUYECKUE BOJbl NEPEXOJIAT B IKHOE TMOJyllapue, OTaaBas
[EHTPaJbHBIM pailoHaM ATIAHTUKU JIUIIb 9acTh CBOErOo 00bEMa. DTH BOJBI HA MIMPOTE MbBICA
Ho6poit Hamexapl cnmuBaroTCst ¢ aHTAPKTUISCKUMHU BOJAAMH U3 MOPsST Y23 Iieiia B OJIUH TIOTOK U
YCTPEMIISIIOTCSI Ha BOCTOK B IOKHYIO uacTh Muamiickoro u Tuxoro okeanos”. [8]. 3oHbI
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KOHBEPreHUMH (OMyCKaHUs BOJ) CBS3BIBAIOTCS C TEPMOXAIMHHBIMU 3(pdekramu. 30HBI
JTUBEPTIeHITMN TIYOUHHBIX BOJ CBS3BIBAIOT C TEM, YTO TJIyOMHHBIE TIOTOKH HATAJIKHBAIOTCS Ha
BO3BBIIIICHHOCTH JIHA WJIHM MpUOpexHbIie yaacTku. [IpuBeaém emé onuu ad3all u3 3amedaTeTbHON
kHuru Tonmaszuna .M. “B 1967 rony . CBamioy u JI. YOPTUHITOH IJis MCClEIOBaHUSA
MIYOMHHOTO TMPOTHUBOTEYCHUS TIATEILHO BHIOpaNM pailOH, BBIYMCIMB MECTO, TJI€ MaKCHMYM
IYOMHHOTO TpajeHTa JaBJCHUS HaXoauTcs B cTopoHe oT 'onbderpuma. Bee neBsth OyéB,
CITyILICHHBIX Ha riayouHsl oT 1500 10 3000 meTpoB (BbleICHO aBTOPOM), ApelihoBaIn Ha FOT U
I0ro-3amaj co ckopoctbio ot 1 10 18 cm/cek. CoMHeHH# OBITH HE MOIJIO: MPOTHBOTECYEHUE MO
Fonedctpumom cymectByer! OHO OKa3al0Ch TAaKUM K€ Y3KHM, KaK U MOBEPXHOCTHBIN MOTOK.
I'unore3a CtomMmerna GiecTsiie moATBepAnUIach.”

Y aBTOopa JaHHOW CTAaThU BO3HUKAIOT OOJIBIINE COMHEHHUS OTHOCUTEIHHO BO3MOKHOCTH
BO3HHUKHOBEHHSI MOBEPXHOCTHBIX OKEAHMYECKUX TEYEHUW MOJ BO3JCHCTBUEM KIMMATHYECKHX
dakropoB. Hy a pacnpocTtpaneHue sHEpruu 3TUX dPQPEKTOB emé M Ha TIYOMHHBIE TEYCHUS
BBITJIIIUT COBCEM YK HE MpaBIonoao0HO. TpyaHO NpencTaBUTh Y3KO€ CTPYHHOE TEYCHHE C
YKa3aHHOM BBIIIIE CKOPOCTHIO, MPOTSHKEHHOCTHIO B TTOJIOBHHY 2KBATOPA, B YCIOBUSX YCHIICHHOU
JUCCUIALIMA  OKPY)KAarolUMX BOJ. TpaHCKOHTHMHEHTAJIbHbIE TIa30IpOBOJbI, Ta3oBas cpena
KOTOPBIX HMEET TOpa3l0 MEHBIIYI0 JUCCUIIALNIO, TPEOYIOT dYepe3 HECKOIbKO COTEH
KUJIOMETPOB, pabOThl JOKUMHBIX KOMIPECCOpHBIX cTaHmmii. HykHa Kakas-To cBepx
OTpHUIATENIbHAS BSI3KOCTh, €CIIM HE BEYHBIA JBUTATENh, 4YTOOBI KIUMaTHYecKue (akTopa
MOPOKJIANIH TNTyOUHHBIE IPUAOHHBIC TCUCHUS.

PaccmorpuMm abuccanbHble TEUEHUSI C TMO3UIIMN THUIOTE3bl CBS3BIBAIOIICH OKEAHWYECKUE
TEUYEHUs C CYTOYHBIM BPAILIEHUEM 3€MJIH, C SHEPIUEil BpallleHUs 3eMJIu.

[myOuHa oOKeaHa Ha TPU TMOpPsJKa MEHbIIE auamMeTpa 3emiu. B cBsi3um c 3TuM
TUAPABIMYECKU MOJMNOpP, CO3/laBaeMblii Haberaromieil 6eperoBoil TMHUEH, ¢ TIIyOMHOW MOXKHO
MPHUHSTH BEIMYMHON TTOCTOSIHHON. Ha moBepXxHOCTH Y 3amagHoro Oepera B pailoHe dKBaTOpa, Kak

YCTAHOBJIEHO JKCIIEPUMEHTaTbHO, Moanop cocTasiuserT 30 cantumerpoB (AP =+3x10'TIa). B
MEPBOM MPUOIMKEHUH TAaKOBBIM OyleT MOANOP Ha BCEM 3amagHOM OEeperoBoM CKIIOHE 0
camoro jHa. Tem He MeHee, cyliecTByeT (u3NUecKas pa3HUIAa MEX]Ly HATOPOM Ha IOBEPXHOCTHU
OKeaHa U Ha IiIyOuHe okeaHa. Ha MOBepXHOCTH OKeaHa MOTEHIMaJIbHAs SHEPrHs MOANOpa 3TO
IpaBUTALlMOHHAS] DHEPTHSI M CKJIA/bIBAETCSI OHA M3 TMJIPOCTaTUYECKOIO Beca CTOJI0a KUIKOCTH
wioc armocepHoe ngasneHue. Ha riiyOMHe OrpoMHOE THUIPOCTaTHYECKOE JaBJIECHUE He
MO3BOJIIET CO3/1aBaTh TPaBUTALMOHHBIM MOANOP M KHHETUYECKash 3HEprus, Iojydaemas OT
BpalllaloLIeicss TBEPAON 3€MHON COCTaBJISIOLIEH, MPEBpAIlacTCs B MOTEHLHAIbHYIO DHEPIHIO
MEXMOJIEKYJIIPHOro ckaTus. ['pagueHThl MOTEHUMaNbHONW SHEPrUU W Ha IOBEPXHOCTH U B
riyOuHe okeaHa ecTh cuiia. Cuila Ipu ONpeieNEHHBIX YCIOBUSAX, MOPOXKAAET TEUSCHHUs BOIAHBIX
Mmacc. PaccMoTpuM pucyHok-1, 4To ObI BBISICHUTH, KaK (OpMHUpPYETCs I'paJUeHT NOTEHIUATbHON
SHEpPruM, a COOTBETCTBEHHO M CHJIa B MEpPUAMOHAIBHOM HampaBieHUH. B BepxHel uacTu
pHCYHKa M300pakeHa 3amajiHasi yacTb MepU/MaHa ceBepHOro noiymapus. JInHelHas ckopocTb
TOYEK MepUAHaHa IPH BpalleHuH 3emin onpenensercs popmynoii: V =aRsina; (1). T'ne: @ -
yIJI0Basi CKOPOCTh BpalieHust 3eMiau. OcTallbHbIE BEJIMYMHBI - paginyc 3€MJIM U Yroj HakKJIOHA
paguyca K OcCH BpaiieHusa. ['uapaBIuyecKuil Hamop CO3/a€TCsi OTHOCUTEIBHOH CKOPOCTBHIO
MEXy HaOeraromniel Cyiied ¥ WHEpTHOH BOAHOW Mmaccoil. B [4] MbI BBIYMCIHIN BETHUUHY
OTHOCHUTEJIBHOW CKOPOCTH B 2,5 M/cek. DTa BeTMUYUHA MOJIyYeHa HCXOMS U3 IKCICPUMEHTAIBHO
YCTaHOBJIEHHON PAa3HOCTU YpOBHEW okeaHa B 60 CaHTHMMETPOB MEXAY 3allaJHbIM U BOCTOYHBIM
OeperaMu okeaHa IO SKBaTtopy. s monydeHHs: OTHOCUTENBbHON JuHEHOW ckopoctu B (1)
HY)XKHO BBecTH Kod(p¢uumeHt nonmwxenus k=2,5/460. 460m/cex — 5TO NHHEHHAs CKOPOCThH
BpalllCHHs TOBEPXHOCTH CYIIN Ha JWHHUU dKkBatopa. CienoBarenbuo  V =kaRsina; (2).

OmHoc
CKOpOCTHO TUIPaBINYECKUN HATOP ¢ yu€ToM (2) ompenensieTcss GopmMyoit:

AP = Vouee _ (kaRsin @)’

P P

=C-sina; (3).
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4 - HanpasneHms cTpynHbiX Te4eHuin Baons 6eperos n cpeauHHo-
oKkeaHn4ecknx xpebTos

Puc.1. 3nmtopa 2udpasenu4yecko20 Hanopa o 6epezaM U CKITOHaM CPeOUHHO20
xpebma AmnaHmu4ecKko20 OKeaHa rno Mepuduany.
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N3 (3) BUAHO, YTO TUAPABIMYECKHUIA HATIOP MO MEPUAMAHY M3MEHSETCS OT SKBAaTOpa K IOJIOCY,
CJIeIOBATENbHO, CYILIECTBYET MEPUANOHANIbHAS CUla, paBHAs TPaJiueHTy Haropa u3 (3).

B HmxHeill yactu pucyHka-1 kaudectBeHHO (0e3 coOmroneHHs MacmTaba) u300paxeH rpaduk
M3MEHEHHUs HAalopoB IO HaOerarommMm U yOerarmoliuM, [0 OTHOIICHHWIO K BOJHBIM Maccawm,
TBEPABIX yacTedt 3emuin. [IpuuéM He 3aBUCMMO OT TOTO HAXOAMTCS 3TO HA MOBEPXHOCTH WIIU B
riyoune okeana. [IyHKTHpHBIMH CcTpeTKaMu U300paskeHbl CUJIbI, paBHBIE TPaJHEeHTaM Haropa u
NOPO’KJIAaEMble UMHU TeueHHus. Temepb, UCXOIs W3 AMIOPHI IMapaBiavueckux Hanopos (Puc.l),
MOMbITaEMCSl M300pa3uTh KapTHHY I[NIYOMHHBIX TeUeHUM ATIaHTHYeCKOoro okeana. Kapruna
NOBEPXHOCTHBIX TEYEHHiI paccmMoTpeHa B [4] Ha pucyHke-2. B nmaHHO# cratbe KapTUHA
MOBEPXHOCTHBIX TEYCHUH ATIIAHTHMYECKOr0 OKeaHa H3o0pakeHa B BepxHed dvactu Puc.2.
®u3nka BO3HMKHOBEHMs INIyOMHHBIX TEUEHMM HE OTJIMYAaeTcs OT IMOBEpXHOCTHBIX. Ho Ha
KapTUHY TJIYOMHHBIX TEUYEHUH pellaoiiee BIUsHUE OKa3biBaeT CpeauHHO-ATIaHTHYECKUN
xpedet. CpeanHHO-ATinanTHYecKuil XpebeT [1], uMeeT BBICOTY OT OJHOTO JI0 IBYX KHJIOMETPOB
co aHa okeaHa. C TOYKM 3peHHS NMPUAOHHOM TMIPOJUHAMHUKU OH JIEIUT MPHUIOHHBIE 00JIaCTH
ATJIaHTUYECKOTO OKEaHa Ha JIB€ CUMMETPUYHbBIE YAaCTH, B KOTOPHIX BO3HUKAIOT CUMMETPUYHbBIE
KApTHUHBI NPUJIOHHBIX TEYEHHM. DTUM KapTHUHA NMPUIOHHBIX TEUEHUU OTJIMYAETCS OT KapTHUHBI
MOBEPXHOCTHBIX TeueHHU. Emé oqHOi 0COOEHHOCTBIO SBISIETCS HAIMYHE TPAIHCHTA JaBICHUS
MeXNy, yOeramommm 3amagHbiM ¢ HaOerarolmuM BOCTOYHBIM, CKJIoHaMu CpeauHHO-
ATna"Tuuyeckoro xpe0rta. OTO JODKHO MOPOXKAAaTh JOCTATOYHO HHTEHCHUBHBIE TEUYEHMS C
BOCTOKA Ha 3amaj B ceanioBuHax xpeodta. Ha Puc.2 5Tu TedeHus ycnoBHO 0003HAYEHBI dKUPHBIMU
CTpelKkamMu B palloHe 3KkBaTopa. B Tuxom OkeaHEe HET YETKO BBIPAKEHHOM C TOYKH 3PEHHUS
TUAPOIMHAMUKUA XPeOTOBOTO MOAHATHS B obnacTsax copenuura. [lo sTol mpuumHe KapTuHA
[NIyOMHHBIX TeueHu Tuxoro okeaHa mMajgo OTJIMYAETCS OT KapTUHBI OBEPXHOCTHBIX TEUEHUH.
MOXHO BUIMMO C JOCTAaTOYHOM YBEPEHHOCTHbIO, TOBOPUTHh O HAJIMYMUU CTPYHHBIX TEUECHUU B
obmactsax cyOmykuuu, rae (QOpMUPYIOTCS TIyOOKOBOJIHBIE MEpUAMOHAIBHBIE HKeno0a,
Hanpumep, Mapuanckuii xeno6. B MunuiickoM okeaHe copmMupoBaiach CIOXKHas CHCTEMa
OKEaHMYECKHX XpeOTOB, YTO HE IO3BOJIAET T'OBOPUTH JaKE€ O KaUECTBEHHOW KapTHHE. A BOT
rIyOMHHOE TEe4YeHUEe BOKPYr AHTApKTUIbl BHUIMMO COBEPIIEHHO COBHAJAeT C TEYCHHEM
3amagHpIX BETPOB, YTO HApSAY C HAJIOKEHHEM HOKHBIX OKEAHMYECKHX LHMPKYISLHUHA, B
COBOKYITHOCTH C OTPOMHBIMH BOJHBIMH IIPOCTOPAMH, U JE€JIAET TEUEHUE 3aMaHbIX BETPOB CTOJIb
MOII[HBIM.

[TopoGyeM OTBETHTH Ha BONPOC, MOYEMY MEXAY IOBEPXHOCTHBIMH M TNPHUJIOHHBIMH
CTPYHHBIMU TEUEHHUSIMH CYILLIECTBYET OOIIMPHAs 30HA HYJIEBBIX TOPU30HTAIBHBIX CKOPOCTEN Kak
n300paxkeHo Ha Puc.3? Takas cxema MHOIO BbIOpaHa Ha OCHOBAHUH BBIJIEJICHHBIX BbIIIE (DAKTOB
u3 [8]. Ho mpenBapuTenbHO KOCHEMCS HEKOTOPBIX BOMPOCOB THIpoanHaMuku. CoBpeMeHHas
TUAPOJMHAMUKA COCTOMUT M3 JBYX uacTeil. M3 kmaccnyeckoil TeopeTHdecKor TuApOAMHAMUKH,
KOTOpasi SIBJISIETCSI CKOpee MaTeMaTudeckol Teopued, ueM ¢usnueckoil. W smnupuueckoit
teopun. llocmenHsas BKIIOYAET OHKCIEPUMEHTAIbHBIM 3akoH Ilyaseins-l'arena u Tteopuro
THAPOJMHAMUYECKOTO  MOJ00Ms,  KOTOopash  MbITAeTCSl  AKCTPArnoIUpoOBaTh  YacTHBIE
HKCIEpUMEHTANbHbIE 3a/1aud Ha Oosiee MUpokue obaacTu. BaxkHeHIIMMU TOCTHXKEHUSAMHU STON
TEOpUHU SBIIAETCS BBeleHUE yucia PeifHonbAca W OTKPBITHE JAMHUHAPHOTO M TYpOYJIEHTHOTO
nerxeHus. Kak npencrasisieTcs aBTopy, INTaBHBIM HEIOCTATKOM KJIACCUYECKOW TMAPOJINHAMUKU
ABJISIETCSI UCKJIFOYEHUE W3 PACCMOTPEHHs BaXKHEHIIErO 3aKOHA JHMCCUMATHUBHBIX CPEXl — 3aKOHA
pocTta DSHTPONMM U  MOJIEKYJSIPHOTO CTpOeHus cpenbl. B Hacrosmee BpeMs HET
TUAPOIMHAMUYECKON TeOpUU 00BEANHSIONIENH JOCTHKEHHS 00enX JacTel THIPOIUHAMUKY Jae
JUIsL OTIMCAHUS MPOCTEHMILEro IBUKEHUS B MPSAMbIX TpyOax. Tem Oosiee Ha CeroAHSAIIHUNA 1eHb HE
BO3MOKHO B CTPOTHX KOJIMYECTBEHHBIX 3aBHCHUMOCTSX OMNMCAaTh CTOJb CIOXKHYI CHCTEMY KaK
okeaH. Hamie onmcanue mporeccoB OyzeT, Kak M B MPEIbIAYIIMX CTaThiX KayeCTBEHHBIM C
YaCTHBIMU KOJIMYECTBEHHBIMU BBIKJIAJIKaMH, ONUPAIOIIMMUCA HA YCTAHOBJIEHHbIE (aKThl U
0a30Bble 3aKOHBI COXPAHEHMS.

PaccmoTpenne HauHéM C mpocTedmied TUAPOJIUHAMUYECKOW MOJENH, MOTOKa MKUIKOCTH
yepe3 FOPU30HTABHYI0 TpyOy MOCTOSIHHOTO CEYEHHUs INpH IEePEeMEHHOM, BCe BO3PACTAIOIIEM



nepernaje MaBjIeHus Ha KOHIaX TpyObl. B Hauane mpu HyneBOM Iepenajie AaBJICHUS HA KOHIIAX
KHUJIKOCTh B TpyOe OyneT HaXOIUThCs B PAaBHOBECHOM COCTOSHUHU. [lpu He3HauyuTenbHOM
nepenane cucreMa OyAeT HaXOAWUTHCS B 30HE JIOKAIBHOTO paBHOBecHs. Bo3HHKaromas B
pe3ynbTaTeé HEPAaBHOBECHOCTH, TO €CTh IPAJWEHTAa NMOTEHLHMAIBHOM 3HEPrUU CHUJIa Majla II0
BEJIMYMHE U HE CIIOCOOHA MPEOJOJIETh CHIIBI CLEIUICHUS B KHJIKOCTH M CO CTEHKOW TpyOBl M
BBI3BaTh KOOIIEPATUBHOE IEPEMENICHUE MACChl KUJAKOCTU. Maiasg 3Heprusi HEpaBHOBECHOCTH
JTUCCUTTUPYET B (OPMY XAOTHUECKOTO JBIKEHHS B 30HE JIOKAJILHOTO paBHOBecHs. OTaenbHbIC
arperatbl MOJIEKYJ B pe3yjbTaTe camMoopraHu3aluu OyayT MOJydyaTh MHKPO KOONEPAaTHBHOE
JIBIDKEHHUE, HO TOJ JEWCTBHEM HELEHTPAJIBHOTO COYAApPEHHUs, SBISIOIIETOCS MPUYUHON
mpolecca penakcanu, oHo Oyzaer pacceuBarbesa. [logpoOHO O 3HAUYEHUM HELEHTPAIBLHOTO
coyAapeHus B MPOIECCE peslaKcalliy KOONEpaTUBHON 3HEPIMU B AMCCUIIATUBHOM CpEle MOXKHO
npodects B [2]. Ilpu panpHeiilieM yBEIWYEHUM HEPABHOBECHOCTH B CHCTEME BO3pACTaET
nepernaj JaBlIeHUsl 1 ¢ HEKOTOPOr0O MOMEHTA OH HauMHAET IPEBBIIATH CUJIbI CLETUICHUS MEXAY
MIPUCTEHHBIM CJIOEM, CBSI3aHHBIM CO CTEHKOW M MMEIOIIMM TOJIIMHY MOPs/IKa IIEpOXOBATOCTEN
CTEHKHU, U OCHOBHOH Maccoi kuakoctd. Ilpoucxoaut nepsas Oudypkauusi B JUCCUIIATHBHON
cpene u  QGopMuUpyeTCcs AMCCUIIATUBHAS CTPYKTypa. BO3HUKAaeT MOTOK SHEpPruu YMOoBa,
BBI3BIBAOIINI IMIOTOK MAaCCOBBIN, JIJAMUHAPHBIN IMOTOK. MeX 1y NOKOAIMUMCS IPUCTEHHBIM CIIOEM
U TIOTOKOM HUJKOCTH BO3HUKAET MEXKCJIOW, B KOTOPOM IMPOUCXOJUT CKOJIBKEHUE CIOEB IPYT
OTHOCHUTEJIBHO JApyra. PazMepsl MEXCIl0s 10 TOJIIMHE TOTO ke MOPAIKa, 4YTO U pa3Mepbl YaCTHUIL
JKUJKOCTH.

CerofHsi MPUHATO CUUTATh, YTO JKUJIKOCTh MPH JAMHUHAPHOM JIBIDKCHUM TE€pPEMEIIaeTCs
OTJICIbHBIMU  CJIOSIMM HE TEpPEMEIIMBAOIIMMUCA MexXAy coboi. Ilpu sTOoM ckopocTh
JTAMHUHAPHOTO MOTOKA B MOMEPEUYHOM CEUECHUU U3MEHSIETCSI OT HYJS Y CTEHKHU 10 MaKCUMaIbHOM
no ocu TpyObl U umeer Gopmy napabonsl (myHktupHas nunus Ha Puc.3). [Ipuuem mo mepe
YBEJIMYCHUS TIepenaja JaBjieHus W yucia PeliHonbaca mapaboia Bce Oosee BoiTsAruBaerca. Ho
JKUJKOCTh HE MOXKET JBHUIAaTbCsl CO CKOPOCTBIO MEHSIOLIEHCA B IONEPEYHOM CEUYEHHUH
MOHOTOHHO CTPOr0 IO 3aKOHY NHapadojbl, TaK KaK B ATOM CJIydyae BCE YaCTHULbl KHUJIKOCTH,
JBUTASICh C Pa3UYHBIMU CKOPOCTSIMH, JOJDKHBI OYAYT C TE€YEHHEM BpPEMEHHU DPa3JeTeThCs Ha
0oJbIIME PACCTOSIHUS APYT OT JIpyra U pa3opBaTh BCE CBSI3U MEKIY HUMH Kak B apooOpa3HOM
COCTOSTHUH, KOTJIa YaCTHIIbI MPaKTU4YeCKu cBOOOAHBI. Ha 3T0 TpebyeTcs Oonbloe KOIUYECTBO
SHEPruM COMOCTAaBUMOE CO CKpPBITOM TEIJIOTOM MapooOpa3oBaHus, YEro HET B HU3KO
TEMIIEPaTYPHOM M OTHOCHUTEIBHO MEJIEHHOM JIAMUHApHOM MOTOKe. Jla M O CIIOMCTOCTH B
MaKpOCKOIIUYECKOM IUJIaHE TPU CTPOro mnapaboIMYecKOM 3aKOHE CKOpPOCTH TOBOPHUTH HE
MPUXOJUTCS, TaK Kak TOJNIIMHA CIOsi B OTOM cliydyae OyAeT MopsjKa pa3MepoB MOJIEKYT
KUJKOCTU. A 3TO yXe€ MPOTUBOPEUUT HaO0/1aeMbIM (pakTaM O MaKpOCKOMUYECKHUX pa3Mepax
cnoéB. [9, nanpumep]. [ToaTOMY JTOTHYHO MPEATOIOKUTE, YTO JIAMHUHAPHBINA TTOTOK HMEET TAKXKe
U CIIOUCTYIO CTPYKTYpY ckopoctu (kak Ha Puc.3). LleHTpanbHBIi CIOW UMEET MAaKCUMATIbHYIO
CKOpOCTb, 3aT€M MO Mepe yJaJeHUsl CI0s OT I[EHTpa K CTEHKE CKOPOCTb CIIOEB CHUXAETCS U
CKOPOCTh CJI0S HEMOCPEJICTBEHHO KOHTAKTHPYIOLIETo €O CTEHKOM paBHa Hymo. CTpykTypa
JAMUHAPHOTO TOTOKA HANOMHUHAET TEJNEeCKONMMYECKYI0 KOHCTPYKLHIO, B KOTOPOW 3IIEMEHTHI
JIBIDKYTCSl C Pa3JIMYHBIMU CKOPOCTSIMH, OT TIOKOSIIETOCsS BHEIIHETO d3JeMeHTa (TIPUCTCHHBIN
cI10i1), 10, Hanbosee OBICTPO IBUXKYIIETOCS, BHYTPEHHETO.

BeisicHUM TNpUYUHBI W MEXaHU3MBI, TOPOXKIAIOIINE CJIOUCTHIA XapaKTep CKOPOCTH
JTAMUHAPHOTO MOTOKA M KaK CIEACTBUE CIOUCTYIO CTPYKTYpPY CaMOTo MOTOKa. BhIsICHUM Takke
BIUSHUE Ha (GOPMHUPOBAaHHE CJIOEB PA3IUYHBIX IMapaMETPOB MOTOKA: BSI3KOCTH KHUAKOCTH,
nuameTpa TpyObl, IUTHHBI TPYOBI, epenaia JaBIeHUs Ha KOHIaX TPYOBI.

B “munamuke somouun” (cM. [2]) mpeasioxkeH MexaHu3M Oudypkanuu (BUIOU3MEHEHHS)
COCTOSIHMSI ~ JUCCUNATUBHOM  CHUCTEMBl KaK TMPEOJIOJICHHME KOOMEPATUBHBIM  MOTOKOM
MOTEHLIMAIbHOrO Oapbepa BCTAIOUIET0 Ha €ro MyTh. TakuM MOTEHIMAIbHBIM OapbepoM,
MPEMSITCTBYIONINM TEPEMEIICHUIO JKUIKOCTH B TpyOe SBISETCS DHEPIHsl CBSI3U MEXIY
YaCTUIIAMU JKUJKOCTA WU YACTHUIl JKUJIKOCTH C YaCTHUIIAMU CTEHKH TpyObl. 71 Toro 4toObI
KUJKOCTh B TpyO€ Hauana JBHTaThCs, HEOOXOJUMO MPUIOKHUTH YCHUIIHE CIOCOOHOE pa3opBaTh



CHJIBI CLICTUICHUSI MEXJIy MOJEKYJIaMHU JKHUAKOCTH M CTEHKOH, HEOOXOIMMO COBEpIIUTH paboTy
MPOTUB CHJI CIEIUIEHUS M TMPEoJI0JIeTh CyMMapHBI NOTeHUualbHbI Oapbep. Takoe ycumme
MIOPO’KJIAETCSI HEPABHOBECHOCTBIO CUCTEMBI, IIEPENa oM JIaBICHHUS Ha KOHLAX TPyObl. I'pagueHt
MOTEHLIMAJIbHOW SHEPrUUM HEPaBHOBECHOCTH U BBI3BIBACT CHUIIy CIOCOOHYIO MPEOJ0JIETh
NOTEHIMATIBHBIN Oaprep cui cruemenus. [lo Mepe pocta nepenania JaBieHUs Ha KOHIAX TPYObI
BO3PACTAIOT YCHJIMS PACTSHKEHUS B JKMJIKOCTH OT CEUEHHUsS OOJBIIEro JaBJIEHUS K CEUYECHUIO
MEHBIIEro JaBiieHHUs. HakoHern HacTymaer MOMEHT, KOIZJa CHJIbI PACTSKCHHs HA4YMHAKOT
MPEBOCXOIUTh CHJIbl CLEIUIGHHS M CBSA3M IIOCIEIHUX HAYMHAIOT pBAThCA, (QOpPMUpPYETCS
MEXCIION. B pe3yibrare HanpsKeHUe CUII PaCTSHKEHUS BHYTPH CJIOS CHUMAETCSl M YaCTHULBI CIIOS
HAaYMHAIOT JBUTaThCsl KaK €JMHOE ILEJ0€ C OJMHAKOBOM CKOPOCTBIO CJOs, KaK LEJIOCTHBIN
JJIEMEHT, KaK IOPIIEHb B MWIMHIApE. IIpOMCXOAUT CKOJIBXKEHUE CIOEB IPYr OTHOCHUTEIIBHO
Jpyra, UEHTPAJIbHOIO OTHOCUTEIBHO IOKOSIIIErocs MpUCTEHOYHOro. llepBelii Mexciiol B
MOMEHT BO3HMKHOBEHHS IAMUHAPHOTO MOTOKA (POPMHUPYETCS] MEXKIY MOKOSIIUMCS MPUCTEHHBIM
CIO€M M BCEH OCTaJIbHOM MacCOM JKHUJIKOCTH ABWXKYIIEHCA B 3TOT MOMEHT C HOCTOSHHOMU
CKOpOCTBIO. B cmity cummerpun 3agaunl MeXciaod uMeeT (opMy MOBEpXHOCTH mwimHApa. Ha
9TOM MOBEPXHOCTH M (opMHpyeTcs MNOTEHLUUATIbHBIA Oaphep CHJI CHEIUICHHUS, KOTOPBIN
HEOoOXOUMO MPEON0JIETh CHUJIaM, BO3HUKAIOIIMM KakK CJEICTBUE Iepemnana JaBieHUM. 3Has
IUIOTHOCTh MOJIEKYJ Ha MHJIMHAPUYECKOM MEXKCIIOoe (TO eCTh, 3Hasg BENUYHMHY MOTEHIUATbHOTO
Oapbepa CBsi3ell B MEXKCJIOE) MOYHO paccuuTaTh BEIWYMHY HEPABHOBECHOCTH IPU KOTOPOM
BO3HUKAET MEKCION. BO3HUKHOBEHHE CIIOEB HAYMHAETCS OT CTEHKH TPYObI K HeHTpy noToka. C
OJTHOW CTOPOHBI YeM OJIFKE MEKCIION K CTEHKE TeM OO0JIbIIE ero MOBEPXHOCTh U COOTBETCTBEHHO
0o0JIbIIIe TOTEHIMATBHBIN 0apbep CHUJI CLEMJICHUS KOTOPbIii HeobxoauMo mpeoaoneTs. C apyroit
CTOPOHBI IUIOLIAb ITOBEPXHOCTH MEKCIIOS 3aBUCUT OT AUAMETPA MEXKCIIOS JIMHEWHO, a IJI0IA/lb
MONEPEYHOI0 CEYEHMS JKUJKOCTU 3aKIIOYEHHAs B IMPOCTPAHCTBE MEXKCIOS — KBAJAPAaTUYHO.
CrnenoBarenbHO 4eM OOJIbIIE JUAMETP MEXKCIIOSI TEM IIPU MEHbIIEH HEPAaBHOBECHOCTHU (MEHBIIEM
nepernaje 1aBIeHs ) MOXKHO MPEOA0JIETh €ro CUIlbl cierienus. [lokaxkeM 3TO aHAIUTUYECKHU.

[Tycte TpyOa, mo KOTOpO# TEYET JTaMUHAPHBIA MOTOK, UMEeT JUIMHY /. JluameTp mnepBoro
Mexcioss 00o3HaunM depe3 0. OH MpakTHYECKH paBeH BHYTPCHHEMY AHAMETPY TPYOBI.
[lepenan naBneHus Ha KOHIAX TpyObl o6o3HaunM uepe3 AP . Haiiném 3aBucumocTs nepemnana
JaBJICHUsI, He0OX0aUMOro Juisi (OpMHUPOBAHUS MEXKCIOs, OT Auamerpa Mmexcinosd. Cuna cBs3u
MEXy MOJIEKYJIaMH KHUJIKOCTH MPUHAJISKAIIUM Pa3HbIM CTOPOHAM MEXCIIOs, OyAeT:

Freccot — p.d-¢-F)"; (4). Tne: F°- cuna cBasu MexXIy MOIEKY/IaMH KUAKOCTH, 3aBHCAIIAS
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OT BA3BKOCTH XUJAKOCTH U MMPUXOAAIIAACA HAa CAUHUIY ITOBEPXHOCTHU.
3amnuiemM CHUIIy, KOTOpad 3a CcUeT nepemnajga AaBJICHUA Ha KOHIAX pr6BI obecreunBaeT
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pa3pbIB cUITBI (4) 1 GOpMHUPYET MEKCIIOM. pr —— % .

AP (5)

[TpupaBuuBas (4) u (5) HailI€M U3 MOITYYSHHOTO PABEHCTBA Mepernas AaBICHUS Ha KOHIIAX
TpyOBl, HEOOXOAUMBIN ISl pa3pbIBa CUJI CLEIUICHUS] U (OPMUPOBAHUS MEKCIIOS B 3aBUCUMOCTHU

4-0-F, (6)

d
U3 (6) BUIHO, KaK M MPEANONAraiochk, 4TO MPU MOCTOSIHHON JJIMHE TPYObI, ueM OO0JbIlle JHaMETP
MEXCJIOS TEM MEHBIINH Mepenaj JaBICHHs HE00X0IUM IS €T0 (POPMHUPOBAHHSL.

[Tpu ABMKEHMM KUIKOCTH Bcer/a HaOIoJaeTcsl MOKOSIIMKCS MpUCTEeHHBINH croil. To ecTh
MEePBBI MEXKCIOH Bcerna oOpasyercss BOMW3M CTEHKH, HO B CPEIE JKUIKOCTH, XOTS CaMbld
OOJBIION TUAMETP MEXKCIIOS HAXOAUTCA MEXKIY CTCHKOW U KUAKOCTHIO. ITO MOKHO OOBSICHUTH
JIBYMsI TpuYrMHaMK. Bo-niepBbIX, BO3MOKHO, YTO CHJIBI CLHETUICHUSI MEXK]ly YaCTUIIAMU CTEHKHU U
KUJKOCTBIO OOIBIIE YeM CHIIBI CHEIUICHHS MEXAYy YacTUIAMH >KUIKOCTH, TaK Ha3bIBacMbIe
CMauMBaeMble MOBEPXHOCTH. BO-BTOpBIX, Ja)Xe €CIUW CHIIbl CIEIUICHUS MEXIYy 4YacTUUIAMH
KUAKOCTU OOJBIIE YeM MEXAY CTEHKOW W JKHIKOCThIO, TaK Ha3bIBaEMbIE HE CMadHBacMbIe
MOBEPXHOCTH, TO C YU4ETOM IIEPOXOBATOCTH CTEHKU OOIIasi MIIOIIAJbh B3aUMOJCUCTBHUS MEXITY
CTEHKOM M >KMJIKOCTHIO MHOTO OOJbIIE IJIOMAAN HICATHHOTO HUIMHApa Mexcnos. [loatomy

OT JJIMHBI U JUAMETPa MEKCIIOS. AP =
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NOTEHIMAJIBHBIN Oapbep MEepBOro MEXCIIOs pealbHO BCErJa MEHBIIE MOTEHIIMATBLHOrO Oaphepa
CBSI3U CTEHKA-)KHJKOCTb.
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Puc.3 MpodonbHeil u nonepeYyHbIU pa3pes cmpyuHo20 No8epxHoOCMHO20
u enybuHHoO20 meyeHul

Tenepp BBIACHUM: IOYEMY IIOCIE pa3pblBa CHUJ CUEIUIEHHS B MEXKCIOE, Macca XUAKOCTU
HaXOAIIascs BHYTPU MEXKCIIOS HE IBUJKETCSI C YCKOPEHUEM I0J] IeHCTBUEM CHIIBI CO3/1aBaeMOil
nepenaoM JaBieHus, Kak Toro TpedyeT OCHOBHOM 3akoH JuHaMuku? Benp mocne paspeiBa cuil
CBSI3M Iepernaj AaBJIeHUs, T.€. CHJIa, BO3JACHCTBYIOIIAs HA MacCy XHUAKOCTU U CO3/laBaeMasi U3
BHE, HE MEHSETCA. A ONBIT MOKAa3bIBAET, YTO CKOPOCTb TE€YECHMsI JIAMUHAPHOI'O MOTOKA YEpE3
TpyOy NOCTOSIHHOI'O CEUYEHHUsS INPU HEU3MEHHOM Iepernaje JaBjleHHUs Ha KOHIAX TpyObl He
MeHsiercsi. OOBACHUTh 3TO MOXHO clenyromuM obpa3zoM. Jla, B HadalbHBII MOMEHT IoOCie
paspbiBa CHUJI CUEIUIEHHS MEXAY MOJIEKYJaMH M OOpa3oBaHMsI MEXKCIOS, XKUAKOCTh BHYTPHU
MEXKCJIOSI HAauMHAET [BUTaThCs C yckopeHueM. Ho pamee BcTymaer B JAelCTBHE ApPYroi
MexaHu3M. CHIIbl CHEIUIEHHUS MEXy CIOSIMH IPEO0JIEBAIOTCS HE MOJIHOCThIO. B TO BpeMs kak
4acTb CBA3€M MEXIy 4YacTHIlAMHM  IIPEOJOJEBAETCS, OJHOBPEMEHHO Jpyras 4acTb
BoccTaHaBnuBaercs. CylecTByeT JAMHAMMUYECKOE PAaBHOBECHE B MEXKCJIOE MEXIy CHUIIaMU
CHEMJICHUs M CWIAMHU pa3pbiBa, BHI3IBAEMBIMHM BHELIHMM I[IE€PenajoM JaBiieHUs. BooOre
MEXaHMU3M TPEBPAILEHUSI SHEPTUN TPU BO3HUKHOBEHUH MEXKCIIOS MPEACTABISAETCS CIAEAYIOLIUM.
Ilocne mpeonmoneHUst MOTEHIMATBLHOIO Oapbepa CHJI CLEIUIGHHMS B MEXKCIOE 4YacTh
MOTEHLIMATbHON SHEPTHUH HEPAaBHOBECHOCTH, CO3/IaBAEMOM U3 BHE, PACXOAYETCs Ha MIPEOI0JICHUE
BOCCTaHABIIMBAIOIIMXCS CBsI3€H, apyras 4acTh HpeoOpa3yeTcs B KOOMEPATUBHYIO HHEPIHUIO
MOTOKOB YMOBa, B MOJIHOM COOTBETCTBMM C 3aKOHOM COXpAHEHHUS U MpPEBpAIlCHUs SHEPTHUU.
[loTenumanpHas 3HEpPTryUs HEPABHOBECHOCTH, 3aTpayMBacMasi Ha pa3pblB BOCCTAHABIMBAIOIINXCS
CBs3€, B MOMEHT pa3pblBa MEXIy MOJIEKYJIaMH cpa3zy IpeoOpazyeTcsi B XaOTHYECKYIO
KMHETUYECKYI0 DJHepruto. Jlpyras dYacTb IOTEHUIMAIBHOM OSHEPrUM HEPABHOBECHOCTH,
npeoOpa3oBaBIIasicsi B IOTOK KOOIMEPATUBHOM JHEPruM, oOJajgaronie pe3ylbTHPYIOIUM



UMITYJIbCOM, HAaUWHACT TUCCUIIMPOBATh B XaOTHYECKYIO (hopMy BcieacTBue aeucTBus 3ddekra
BBIPOJK/ICHHSI PE3yJIbTHPYIOIIET0 UMITYJIbca B MHOTOYacTHYHOH cpene. [2]. YcranaBnmBaercs
paBHOBECHE MEXJYy MOIIHOCTBIO IIpollecca IOJBOAA HSHEPrUM M MOILHOCTBIO Ipoliecca
JMCCUTIAIIMM KOONEPAaTUBHOW 3Hepruu. B pesyinbrare 3TOro paBHOBECHsS Mbl M HalIt0JaeM
pPaBHOMEpPHOE JIBIKCHHE JIAMHHAPHOTO IIOTOKa B TPyO€ IOCTOSHHOIO TE€OMETPUYECKOTrO
cedeHus. Bea nuccunanus KOonepaTUBHOM SHEPIUU B JIAMUHAPHOM IIOTOKE ITPOUCXOIUT TOJIBKO
B 30HE ME¥KCJI0s, T.K. CaM CJIOM IBHXKETCS KaK €IMHOE LENO0E.

Kak mokazano Ha Puc.3 cKOpOCTh JIaMHHApHOIO IOTOKAa, MMes YCPEIHEHHYI0 CKOpOCTb,
U3MEHSIONIYIOCST 10 3aKOHY Mapaboibl (MyHKTUPHAs JIMHUS), M3MEHSETCS CTYIEHYaTo.
[TapaGona — 310 orubaromias peajbHbIX CKOpOCTEH B cilosx. B cioe ckopocTs mocrosiHHa, a B
MEXCJIO€ OHA PE3KO MEHSETCS OT CKOPOCTH OJHOIO CJOs 0 CKOPOCTH IPYroro Ha MaJlod
TOJILIMHE MEXKCIIO0A, MOPSIKA Pa3MEPOB YaCTHUL KUAKOCTH. Tak KaKk CHIIBI CLIEIUIEHUS B MEXKCIIOE
pa3pbIBalOTCS HE MOJIHOCTBIO, TO HE MOJHOCTHIO CHUMAETCS U pacTsKeHUe B cioe. Jlo MoMeHTa
pa3pbIBa CBSI3U JaHHAS CBS3b CIYKUT JUIS NIEpeladd KUHETHYECKOM YHEPIUM 4epe3 MEXKCION OT
ObICTpOro ciiosi K MeajieHHOMY. TeM caMblM B JJaMUHApHOM IOTOKE HJET MpOLECcC INeperadyu
KOOIIEPaTUBHOM 3HEPruM OT LEeHTpa K nepudepun. Eciau HepaBHOBECHOCTb, T.€. Iepenaj
JaBJICHUsI MPOJIOJIKAET HapacTaTh, TO BHOBb HAPACTAET PACTSDKEHHE B Macce XUAKOCTU 0
KPUTUYECKON BEJIWYMHBI, P KOTOPOW HauMHaeTcs (pOpMUPOBaHHE HOBOI'O MEXCIOs OJnxke K
[EHTPY M TaK Jajiee BIUIOTH J0 Havaja TypOyqu3aluu MoToKa, 10 (GOpMUPOBAHHS KaYeCTBEHHO
HOBOW JUHAMMYECKOHN CTPYKTYPBHI.

Terneps, Ha OCHOBaHUM BBIIIE U3JIOKEHHOTO, MOMBITAEMCS] OOBSICHUTH, ITOYeMy (HOPMHUPYIOTCSI
TOJIBKO TIOBEPXHOCTHBIE U IIPUIOHHBIE CTPYHHBIE MOTOKHU. Kak Mbl BUAEIN [UIsl BOSHUKHOBEHHUS
CTpYHHOr0 MOTOKa HEOOXOAMMO BOKPYI MOTOKa (POpMHpPOBAHHE XOTSI ObI OJJHOTO MEKCIOS, TO
€CThb TOBEPXHOCTH pa3pblBa MOJEKYJSPHBIX CBSI3€M B cpele XUAKOCTU. PaspeiB cBszel
IIPOUCXOUT MPHU PACTSHKEHUU.

a) [ToBepXHOCTHBIE CTpYHHBIE TEUCHHUS.

PaccmoTpuM 1Ba ceueHus MO mapajuiesiM BJIOJIb 3amafgHoro nodepexns. Kak mokazaHo Ha
Puc.1 mexny aTMMH cedeHHAMH UMeeTcs nepenaj ypoBHel. [lon nelicTBueM cuilbl rpaBUTalluN
BOJ/Ia MEX/1y CEUEHUSIMU PacTATUBAETCS B CTOPOHY MOHMKeHMs ypoBHs. Korna cuia pactskeHus
IPEBOCXOJUT CHJIbI CLEMJICHHUS 1O ONpeeEHHOMY OXBAaTBIBAIOIIEMY CEYEHHIO, TO, KaK ObLIO
PacCMOTPEHO BBIIIE, B CPEAE KUAKOCTU GOPMUPYETCS MEKCION M BOSHUKAET CTPYHHBIN MOTOK
BOJIbl. BhIllle Mbl yKa3bIBany Ha (PU3NYECKYIO Pa3HUILY MEX1Y TOBEPXHOCTHBIM U INTyOMHHBIMHU
HamopamH, BO3HUKAIOIIMMU P BpalmleHuu 3emid. M3-3a rugpocraTudeckoro cronda moabeéM
BOJIbI, 00€CIEUnBAIONIMNA Tepenaj; ypoBHs, HAOMIOAAeTCs B y3KOM IPUIIOBEPXHOCTHOM CIIOE.
VIMeHHO B 3TOM €J10€ BO3HUKAET PacTsyKEHUE BOJIbI 1O/ JEHCTBUEM IPaBUTALIUH.

6) IlpunoHHbIE CTpYITHBIE TEUECHUSI.

Curyauust Ha riiyOuMHe uHas. PaccMOTpuM TakXke JBa CEUEHHS 110 MapajljiesisiM BIOJb
3arnagHoro nodepexbs. 3AeCh HANOp MEXIY CEUCHUSIMU HE PACTATHUBAET, a CKUMAET MAacChl
Bo/bl. O05acTh pacTskeHus: GopMHUpyeTcs TOJNBKO y CaMOro JHa, B 30HE CUEIUIEHUS MOJEKYJ
BOJIBl € TOBepxXHOCThIO JaHAa. C 93To 30HBI M (QOpMHUPYETCS MEXKCIOH, KOTOPBIH,
c(hOpMUPOBABIINCH, MHJIWHIPUIECKON OOOJOYKOW OXBATHIBACT MPUIOHHBIA MOTOK. [Ipnuém
BEJIMYMHA IIOTOKA, IUAMETP MEXCJIOsA W Iepenaja JaBICHUM MEXIy CEUEHUSIMH, CBA3aHbI
3akoHOM Ilyaseins-I'arena. Ha ocHoBanmm 3akoHa Ilyaseins-I'areHa m pucyHka — 3 MOXHO
YTBEPXKJaTh, YTO MOBEPXHOCTHBIE TEUEHUS Ie-TO B JBOE MHTEHCHBHEE ITyOMHHBIX.

B) Cutyanus B 06J1aCTH MEXKAY NOBEPXHOCTHBIMU U MPUIOHHBIMU T€UEHUSMHU.

B oToii 0obnmactu HeT ycioBuil Ans (GOPMHUPOBAHUS MEXKCIIOS, HET 30HbI pacTsukeHus. beper
HaberaeT Ha Maccy BOJbI M cAaBiIuBaeT e€. JlaBneHue pacrnpocTpaHseTcs Ha OTPOMHBIE MacChl
BOJIbI U HE CIIOCOOHO BBI3BATh MOTOK. Peub UIET O CTPYHHBIX TEUECHUSX.

Xotenoch Obl 00paTUTh BHUMaHHME Ha Tako MOMEHT. W3 pa3iauyHbIX HCTOYHUKOB
Kacaroluxcsi TeopU3UKH POCT TeMIepaTypbl B 3eMHOH Kope ¢ TiayouHoil cocramiser 20-30
rpaaycoB o Llenbcuio Ha KuaoMeTp. DTO BHI3BAHO KOHBEKIIMEH TeIUIa U3 BHYTPEHHUX o0acTeit
3emin. Tak Kak IMOTOK KOHBEKTMBHOTO TeIUIa M3 HeAp 3eMJIM OJMHAKOB M B O0JACTIX
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KOHTHHEHTOB U B 00JaCTAX OKEaHOB, TO TEMIIEpaTypa MOBEPXHOCTH JIHA OKeaHa Ha TIyOnHe 2-X
kmioMeTpoB Oymer mopsigka 40-60 rpagycoB mo Ilenscuio, a Ha riayOMHE S5-TH KHUJIOMETPOB
coorBercTBeHHO 100-150 rpagycoB mo Llenbcuro. C OgHONH CTOPOHBI ATOT (DaKT BBI3BIBACT
KOHBEKTHBHbBIC OKEAaHWYECKHE MOTOKHU, MOPOXkKAaeMble BHYTpeHHUM TeruioM 3emiu. C apyroi,
dakT oTCcyTCcTBUS YETKOrO TEMIIEPaTypHOTO TpajueHTa B TIyOMHY M HA000pOT Haaudue
XOJIOJHBIX BOJI Ha INIyOMHE yKa3bIBaeT Ha HAJIMYUE NHTCHCUBHBIX ITyOMHHBIX TEUECHUH.

3AKJIIOYEHUE

Nnes o cBsA3M OKEAaHWYECKHX TEUEHUW C JHEprued BpalaTeIbHOIO JBUKEHUS 3€MJIH,
MO3BOJISIET C €AUHBIX MO3UIUN OOBICHUTH MOBEPXHOCTHBIC U TIYOMHHBIC TCUCHHsSI, HAPUCOBATh
X [pPUHIUNUAIBHYIO KapTuHy. [Ipnuém Bce MexaHu3Mbl BO3HUKHOBEHMSI OKEAHHYECKHX
TEYCHHI BBITCKAIOT U3 0a30BOM IS JAHHBIX SIBJICHUN HAYKH — THIPOUHAMUKH.

B oxeaHax BHAMMO, HET YCTOMYMBBIX 3aCTOMHBIX 30H. OKeaHMUYECKHE BOJbl HAXOIATCSA B
MIOCTOSIHHOM JIBWXKEHMH Ha BCEX MPOCTOPAax M Ha BCeX IIyOMHax. B CBsI3M ¢ 3TUM BO3HHKaeT
Oonbiras mpobiieMa, CBA3aHHAs C 3aXOPOHEHHUEM TOKCHYHBIX BEIIECTB B TITyOMHAX OKEaHOB U
Mopei. B cirydae yreuek TOKCMYHBIE BEIECTBA CO BPEMEHEM Pa3HOCATCS 110 BCEH BOJHOM Cpelie.
['opa3no Ge3omacHee XpaHUTh TOKCUYHBIC BEIIECTBa Ha cyiie. Bo BcsikoMm ciydae, 3/1eCh Jierde
OCYIIECTBIISATH KOHTPOJIb U IPU HEOOXOIMMOCTH JIOKAJIM3ALIMIO0 U HEUTPaIU3aLUIo.
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