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A.¢p.-m.n. BOJIOAUH EBrennii MuxaitioBuy (MHCTUTYT BBIUKUCIUTEIBHON Ma-
tematuku PAH) nponomxun npeacrasnenue nokinana «IIPEJCTABJIEHUE
IHOTOKOB TEILIA, BJATH 1 UMITYJIbBCA B KIMMATHYECKHNX
MOAEJISAX. HEPAJIUAIIMOHHBIE ITOTOKMW». [IpencenareascTBOBAN
C.M. CemeHOB.

Cemenoe C.M., npedcedamenbcmeyouiuil: B npowinsii pasz mbl HECKOILKO He-
NPABUILHO paccyumanu epems 0 3ace0anus. B pezyiomame ne xeamuno epeme-
HU paccmompems 8onpocsl neperoca eiazu. Cecoons Eeeenuti Muxaiinosuu Bono-
OUH NPOOOAHCUM CBOU OOKIAO.

Iloka ycmanasnueaemcs npeseHmayus, 3a0am HecKoIbKo Quiocopckutl o-
npoc. Ymo maxoe «nomok snepeuu»?

Mbwi xopouwio npedcmasnsem cebe, umo maxkoe HOMOK Maccwl. Y nac ecmo
CHJIOWHAS cpeda — 2a3 UlU HCUOKOCMb. B kascoou mouke ecmvb 6ekmop nepenoca
Maccol, onpeodensiowuli HanpasieHue ckopocmu yacmuy. Mol bepem eouHuuHy0
NIOWAOKY, NEPNEHOUKVIAPHYIO SMOMY 8EKMOPY, U MONCEM NPOOelamb CledVio-
Wy onepayuro. NOKPACUms 8 KPACHbIU Yeem Yacmuybl 00 3mMou NIOWAOKU («00»
onpeoensemcs HanpagieHuem nepeHoca), no0orcoams Kakoe-mo epems At u no-
cMOmpemy, CKObKO 3MUX 4acmuy oxkaxcemcs 3a naowaoxou. Cyumaem, ymo
ocmanvHvle yacmuyvl becysemuule. Eciu 4ucio KpacHvix yacmuy, NOOCUHUMAHHOe
MmaxKkum 06pazom 0Jisi eOUHUYHOU NIOWAOKU pazdeaums Ha manoe epems At, mo
9mo 6ydem nomox Macchwl.

A umo maxoe «nomok snepeuuy? Beov dHepeus — 2mo He yacmuysl 8 cpeoe.
B Hexomopulx cyuasx ecmsb anano2uu ¢ YaCMuyamu, Hanpumep, K020a peysb uoem
0 IYUUCMOlU IHep2UU (C8emoBoti NOMOK MONCHO cebe npedcmasiams 8 HeKOMopom
cmblcie KaKk NOMOoK yacmuy - pomonos). A 6om Ko2oa mvi 2060pUM 0 Hepaouayu-
OHHOM NOMOKe menia, 4mo makoe nomoxk menna? Mvi modwcem obpawamocs ¢
HUM, KaK ¢ HomoKkom maccwl? Mnu smo nexomopas abcmpaxkyus, npocmo nomo-
earowas secmu pacuemst?

Bonoaun E.M.: Ha camom aene, Koraa IMoTOK SHEPTUU COMPSIKEH C IOTOKOM YEro-
TO MAaTEPUATILHOTO, TO TOT/1a MOKHO.

Cemenos C.M.: Ho 8 smom ciyuae modicem 03HUKHYMb HEB5A3KA, 8Cle0Cmaue ne-
pexooa 00H020 8U0a IHepeuu 8 opy2oll. B ammocgepe, nanpumep, ecmov snepeust




JYYUCAS, KUHeMUYeCcKas, NOMEeHYUANbHAs, U MU 8UObL IHEPSUU MOSYM Nepexo-
oums Opye 6 opyea. Bom koeoa, nanpumep, npoucxooum ygenuuernue odvema mac-
Cbl 8030YXA, NOOHUMAIOWELCS 86ePX NPU KOHBEKYUU, MO 80CHpunHumaemcs Bamu
KaK NOMox dHepeuu?

Bononun E.M.: Ecnu sHeprus TemniaoBas, TO HOTOK €€ MOXKET ObITh BhI3BaH MOTO-
KOM 4acTuil. IT0 0JiH0. Ho MOXXeT ObITh TaK, 4TO, B CPEJITHEM, HUKAKOTO TTOTOKA
MACCBhI HET, a MMOTOK YHEPTUU €CTh. [[puMEPOM MOTYT CIIY’KUTh MOBEPXHOCTHBIE
BOJIHBI Ha BOJIC.

Cemenos C.M.: Duepeust, komopas nepeHoCumcs 6epmuKaibHO Npu NOMOUWU men-
JILIX NY3vlpeli 86030YXa (MepMuKu) - 3mo npocmo KuHemuiecKkas dHepaus bosee
Menavlx MOIEKYl Y NOBEPXHOCMU 3eMau, KOmMopbvle CMEUUBAIOMCSL 8 BbLULENIEHCA-
WUX AMMOCHEPHBIX CLOSIX CO CBOUMU DOJIee X0I00OHbIMU COOPAMbAMU, ULU IO
umo-mo oonvuiee? Ilpu KoHGeKYUU NePeHOCUMCSL MOJIbKO GHYMPEHHSISL IHEPUs.
U ewe KaKas-mo dHepeusl, C8A3aHHAs C pacuiupenuem/ cocamuem 6030YULHbLX
mace?

Bonoaun E.M.: B KOHEYHOM cYeTE, 3TO BHYTPEHHSA SHEPIHUS.

Cemenos C.M., npedcedamenvcmeyrowuii: Cnacubo. [lasaiime 3axkonuum Quio-
cogpcroe omcmynnenue. Iloocanyiicma, Eeeenuti Muxaiinosuu, Bvl ce2o0us name-
Pesanucy pacckazams 0 nepeHoce 61a2u, 0 Mom, KaK 3mo ONUCLIBAENCsl 8 CO8pe-
MEHHbIX MOOENAX KIUMama.

Bonoaun E.M.: UTtak, Mbl po0JKaEM PACCMOTPEHUE TOTO, KAK YCTPOEHBI MO/IE-
JIM KJIMMATa, U sl HAIIOMHIO, YTO OHU COCTOST U3 MHOTHX YacTel, MHOTUX OJIOKOB.
13 Bcero, 4To CyIIEeCTBYET B MOJIENIM KJIMMAaTa, Mbl pACCMAaTPUBAEM TOJIBKO OOIIYIO
HUPKYJISIUI0 aTMOC(EpB, a B HEH B MPOLUIBIA pa3 paccMaTpUBAIM IMapaMeTpU3a-
1110 TypOYJIEHTHOCTH B MOIPAHUYHOM CJI0€ aTMOC(EPBI, TOTOKH C 3€MHOM MO-
BEPXHOCTH (B TOM YHCJI€, TIOKPBITONM PACTUTEIBHOCTHIO). Teneps Mbl pacCMOTPUM
MEPEHOC BJIAru, B TOM YKCJIE TapaMETPU3AIMI0 KOHBEKIIUN U KOHICHCALINH.
HabGnrogaemoe BbinajieHre 0CaaKoB U3 aTMOC(hEpbl, MOKHO MOAPA3/ICIIUTh Ha JBa
BU/JIA SIBJICHUI: KpyITHOMAcIITaOHAs KOHJICHCAIIUS U BIIaYKHASI KOHBEKIHA. B cooT-
BETCTBYIOIIMX 3aMMHUCSIX HA METEOPOJIOTHICCKUX CTAHIUAX OyAeT 3HAUUTHCS
«IIOKIbY W «JTUBEHbY. [Iporie roBopsi, 00JI0KHOM UIET B PE3YJIHTATE KPYITHO-
MacImTabHOW KOHJIEHCAIINH, a CHUTbHBIN JTOK/Ib - B PEe3yJIbTaTe KOHBEKIIUU. DTU
SIBJICHUSI TIO-Pa3HOMY OIMCHIBAIOTCS B MOJIETISIX aTMOc(ephl, TeM 0oJiee 4TO OHU
MMEIOT COBCEM PAa3HbIE XAPAKTEPHBIE MPOCTPAHCTBEHHBIA U BPEMEHHOM MACIITa-

OBblI.

KpynnomacmiraOHas KOHJIeHCalus 3aKII0YaeTCsl B TOM, UTO O0IbIIONH 00b-
€M BO3/IyXa C XapaKTEPHBIMHU pa3MepaMH B IECATKH WU COTHU KUIOMETPOB TIO/I-
HUMAETCs, IBUKETCS BBEPX B 00JIee XOJIOJHbIE CIIOU aTMOC(EPHI, OT YETO 0XJIa-
KIAETCs, M M3JIUIIKA BOJBI BBIMAIAIOT. B MOJIEsIX 3TO OMMCHIBAETCS MPOCTO: €CIU



€CTh HEKU 00bEM BO3/yXa, U 0KAa3aJ0Ch, YTO BJIAKHBIA BO3IYyX TaM IEPEHACHIIICH
BJIArou (T.e. napuuaibHOE JaBJIEHHUE BOASHOTO Mapa MPEBBIIIAET JAaBJIEHNE HACKI-
HICHUS IPU JAHHOM TeMIEpaType), TO U30BITOK BJIard BbINAAAET B BUJIE OCAIKOB.
Takast cxema OblIa peaii30BaHa cpasy ke, Kak TOJIbKO MOSBHIMCH MOJEIH LIUPKY-
Jsuun atMocdepsl, KOT1a 3TO 03BOJIMIIA BEIYUCIUTEIbHAS TEXHUKA, B 1950%-
1960x rogax. Ecnu ObI pu 3TOM HE BBIJICTSIIOCH CKPBITOE TEIJI0, TO BECh U30BITOK
BJIaru BbITIaJl ObI B BUJIE 0caaKoB. Hy a mOCKOJIbKY Mpu KOHAEHCAIIUK BOISTHOTO
rapa TEIIo BBIIEINISIETCS, TO BhINAJAAeT HECKOJIbKO MEHBIIEE KOJMYECTBO, & TEMIIE-
paTypa B paccMaTpUBaeMOM 00BheMe BO3TyXa HECKOJIbKO YBEITMUYUBACTCS.

WNHorna Bo3HUKAET CUTYaIHs, KOTJIa B paccMaTpUBaeMOM 00beME BO3TyXa
BJIQYKHOCTH OJIM3Ka K HACBIIICHHOH, MPpUYEM TIPH MOIBEME ITOTO 00beMa BO3ayxa
(cMm. BhIIIE) TEMIIEpaTypa B OKPYKAIOIICH Cpejie MaJaeT C BLICOTON ObICTpee, 4eM
BIIQKHOATMA0ATHUECKHIA TpaueHT. B 3ToM citydae Ha Takoil 00beM BO3ayxa BCe-
raa OyaeT IeidCcTBOBATh apXMMEI0Ba CHUJIa, 1 OH MOKET 0€30CTaHOBOYHO IO/ THH-
MaThCs BBEPX (1ake Bce ObICTpee U OBICTPEE C TEUCHUEM BPEMEHH, €CITH, KOHEYHO,
TpEeHHUE HE CTAOMITU3UPYET CKOPOCTh MOIbEMA). ITO CBSA3AHO C TEM, UTO, C YIECTOM
BBIJICTISIEMOT0 MPU KOHACHCAIIUU TEIIa pacCMaTpUBaEMblid 00bEM BO3/1yxa OyeT
BCETJIa TEIJIee OKPYKAIOIIEeTro BO3/1yXa, U, CTAJI0 ObITh, MEHEE TJIOTHBIM, UTO U TO-
pOXKAAET apXUMEAOBY MOIBEMHYIO CUITY.

Cemenos C.M.(UI'KJ): To ecmb 3mo makou «0sucamenvy. 3a cuem mozo, 4mo
NPOUCXO0UM KOHOEHCAYUsl, 8blOEIIeMCs MeNnJio, U 9Mo 0enaem paccmampusdae-
Mblll 06vem 6030yXa 8ce20a MeHee NIIOMHBIM, YeM OKPYIHCAIOUWUL 8030VX, UMO U
obecneuusaem nOObEMHYIO CUTLY.

Boaonun E.M.: Jla. U 10, 4TO 0OBIYHO BUAUT MPHU 3TOM HAOIIOAATENb, 3TO Ky4e-
BbIE 00JIaKa, OT/IETbHBIC WM CKOTIIEHUS. VX XxapakTepHbIil pa3Mep MOXKET ObITh OT
COTEH METPOB J0 HECKOJIbKUX JECATKOB KUIOMETPOB. ITO €CTh BJIa’KHAsi KOHBEK-
U

I1oHATHO, YTO MBI HE MOKEM €€ NPSMO CMOJEINPOBATh, €CJIN y HAC pa3Mep
IIPOCTPAHCTBEHHOM slUeHKU OOJIbIIIE, YEM pa3Mep TaKOro Ky4eBoro odjaka. A 1is
OOJBIIMHCTBA MOJIENIEN KIIMMAaTa, 1a ¥ I100aJIbHOTO MPOTHO3a OTO/IbI, 3TO JI0 CUX
nop Tak. /[axe npu OrpoMHOM NIPOTPecce BEIYUCIUTEIBHON TEXHUKH SIBHO paspe-
IIUTh KOHBEKIIMIO MBI HE MOXEM, a, 3HAYUT, €€ HaJl0 KaK-TO MapaMeTpU30BaTh.

Hy u camas nepBas napameTpusanus, KoTopasi Obuta mpuyMaHa Ha 3ape
pa3BUTHS aTMOC(EPHBIX MOJIENEH, 3TO TaK Ha3bIBAEMOE BIaKHO-KOHBEKTHUBHOE
npucnocoOienue. BraxkHas KOHBeKIMs paboTaeT 10 TeX Mop, KOrjaa rpagieHT
TEMIEPATypbl CTAHOBUTCS PaBEH BIAKHOAAHMA0aTHYECKOMY IPaJIUEHTy. DTO
camas IIpocTas NapaMeTpU3aLrs BIIAKHONU KOHBEKIIUH.

[TpoaykToM KOHAEHCALUU ABJsETCs 001ayHOCTh. OHA OYeHb BayKHA JIJISt
dbopMHpoOBaHUS PAAUAIMOHHOTO Or0JKeTa 3eMIId, JI TOrO, YTOObI IPABUIILHO
BBIYUCIISITH PaialluOHHbIC TIOTOKUA U BOOOIIE TOTOKH Teria Ha 3emie. [Toatomy
00JIaYHOCTh — 3TO OYEHb BAXKHO. A KakK €€ BBIYUCIUTH? [lepBbie criocoObl BbIUKC-
JIEHUs 001a4HOCTH OBLITU CIEAYIOIIHE.



Ecnu Moaens nMeeT HacTOMbKO MEJIKOE pa3pelieHre, YTo MO3BOJISIET OMU-
ChIBaTh OTJEIbHbIE 00JIaKa, TO MOYKHO MTOCTYMHUTh O4€Hb ITpocTo. HamucaTe, 4To
€CJIM B KaKOM-TO siueiike BiIaxkHOCTh paBHa 100% (T.e. HaOMrOMa€TCS HACHIIIICHUE
BOJISIHBIM ITApOM), TO €€ MOJHOCThIO 3aHUMAIOT 00J1aKa. A €Clid BIIaXKHOCTh MEHb-
e 100%, To B siueiike 001aKOB HET.

Ho ecnu siuelika Gomblias, mopsijika CTO Ha CTO KMJIOMETPOB, TO MBI Tak I10-
CTynuTh He cMokeM. [IOHATHO, UTO KaKoe-TO KOJIMYECTBO 00JIaKOB Ha TAaHHOM
TeppuTopun OyAeT HAOIIOIAThCA, JaXKe €CITU OTHOCUTEbHAS BIAKHOCTh 3aMETHO
MeHnblIe euHubl (< 100%), moTomMy 4TO pacnpeaesieHue BIaXXHOCTH HEOJHOPO/I-
HO. YTOOBI BBIYUCINTH, KAaKOH OyAeT 00Ja4HOCTh B 3TOM CITy4yae, Hy»KHO 33J1aThCs
KaKo-TO (hyHKIIMEH pacrpeesieHUs BIaXKHOCTH, HAPUMEP, PaCIIPECIICHUSI OT-
HOCHUTEJIbHOM BJIQXKHOCTHU B 3TOU sTYEHKe. ECu Mbl 3a1a1UCh €10, TO MOYKHO ITPHU-
MEHHTH CJIECAYIONIYIO CXEMY pacuera:

- KOTJla OTHOCUTEJbHAsI BIQXKHOCTh MEHBIIIE, YEM HEKOTOpasi KpUTUYECKas,
TO TOTJIa 00JIAYHOCTh paBHA HYIIIO;

- KOTJla OTHOCUTEbHASI BIQXKHOCTh OOJIbIIIE JPYTrOro KPUTUYECKOTO 3HAYe-
HUSI, TO 00JIAaYHOCTh PaBHA €ANHUIIE;

- IPU OTHOCUTEILHOMN BJIA)XHOCTU B MPOMEXKYTKE MEXKAY STUMHU KPUTHUYE-
CKMMU 3HAYEHUSIMH 00JIaYHOCTh OYJIeT HEKOTOPOM (DYHKIMEH OTHOCUTEIbHON
BJIQYKHOCTH, U BUJI 3TOM (PYHKIIMU OyAET 3aBUCETh OT TOTO pacipeaesieHus1, KOTO-
poe ObLIO IPUHSITO.

To ecThb ecim MBI curTaeM, 4TO 3Ta (PYHKIMS paBHA KOHCTAHTE, TO €CTh B
HEKOTOPOM ITPOMEKYTKE OTHOCUTENbHAS BIAXKHOCTh 3aHUMAET BECh JUAIA30H
BO3MOYKHBIX 3HAYEHHM, OT HEKOTOPOI0 MUHUMAJIBHOTO JI0 HEKOTOPOTO MAKCH-
MaJIbHOT0, TaK, YTOOBI B CYyMME B CpEJIHEM OHa Obljia TOM, UTO JaeT HaM MOJIS/b B
JTAHHOM Y3JIe CeTKH, TO 3TO OyeT Toraa JuHeiHas ¢ynkuus. To ecth 6ann obnay-
HOCTH OYyJIeT paBeH HYJIIO MPU BIAKHOCTH MEHbIIIE KPUTUUECKOMN, 3aTEM JIMHEMH -
HBIA POCT, U JAJIBIIIE SIUHUIIA TP OTHOCUTEIHHON BIIAYKHOCTH OOJIBIIIE HEKOTO-
pOHL.

Ecnu Mb1 3amagumcs apyroit pyHkumen pacripeaeneHus BIaKHOCTH, TO 3Ta
3aBUCUMOCTH OyzAeT npyroii. Ha camom nene, npsiMbie n3aMepeHus (pyHKITUN pac-
MpeIeNICHNs OYCHb TPYIHBI, TOTOMY UTO XapaKTepPHBIN pa3mep (PIyKTyaruit oueHb
MaJIeHbKUM, MOPSKA pa3Mepa caMoro o01aka, TO €CTh MOPSAAKa HECKOIbKUX COT
MeTpoB. [ToaTomy, i1 psAMOM OLIeHKH (DYHKITUU pacripeiesieHys, Hal0 Ha TII0-
a1 IPUMEPHO CTO Ha CTO KMJIOMETPOB Uepe3 KaXK/Ible HECKOJIBKO COT METPOB
HU3MEPATh OTHOCUTEILHYIO BIIAXKHOCTh, IPUYEM HE Y 36MHOM MTOBEPXHOCTH, a Ha
HEKOTOPOU BBICOTE, UTO BPS/I JIU JCIAIOCh KOTJa-1u00 XOTh pas.

BcenencTBue aToro cymiecTByeT Mpou3BoJI B BEIOOpE YHKITUU pacipeese-
HUs. Y 3TOT IpOU3BOJI HE YAAETCS YMEHBIIUTh HUKAKUMH MBICIIMMBIMU CIIOCO0a-
Mu. U, Kak Mbl YBUJIUM, B KOHEYHOM CUYETE, ITOT MPOU3BOJI NPUBOAUT K TOMY, UTO
KJIIMMaTUYECKHE MOJIENIM UMEIOT PA3HYI0 YYBCTBUTEIIBHOCTh K OJHOMY U TOMY K€
BHEIITHEMY BO3/ICHCTBHUIO, IOTOMY YTO 00JIaka B HUX pEarupyroT Mo-pasHOMY Ha
ATO BHEIIHEE BO3/ICUCTBUE.



Emie oqHa BenuurHa, KOTOPYIO HA/I0 YYUTHIBATh B MOAEIIAX NIEPEHOCA BJIaru
B aTMoc(epe, 3T0 BOAHOCTh 00J1aka. To ecTb, KpoMe TOTO, UTO 00JIaKO 3aHUMAET
HEKOTOPYIO YacCTh IPOCTPAHCTBA (SYEIKH), ellle BaKHO 3HATh, CKOJIBKO TaM CO-
JEP>KUTCS BOJIBI B BUAE Kareab. CaMblil IpOCTOM cnocod 3TO cienaTh — B3ATh He-
KOTOPYIO 3aBUCHMOCTb, MIOJIYYEHHYIO U3 U3BMEPEHUIN. DTO JENAETCS TaK: B Pa3JINd-
HBIX BHJIaX 00JIAKOB JIETAIOT CAMOJIEThI, HA KOTOPBIX €CTh IPHUOOPHI, KOTOPHIE MO-
I'YT «BUAETHY» BOJHOCTH; TaK COOMPAIOTCS JIaHHBIE, KOTOPBIE 3aTEM HEKOTOPHIM
croco6oM 00001IAOTCS B BUE 3aBUCUMOCTH BOJHOCTH OT TeMIIEpaTyphl WK JaB-
nenus. Ecte kauru, Hanpumep, MartBeeB JI.T. «/luramuka 001akoBy, TAe TaKHe
3aBUCUMOCTH BOJHOCTH OT TEMIIEPATyphl U 1aBJICHUsI MOXHO HaiiTh. Ho moHsTHO,
YTO €IUHOr0o crnoco0a 000O0IINTh TaAKKHE JaHHbBIE HET, a U ObITh HE MOXKeET. I1o3To-
MY B JJUTEpaType MOKHO YBUIETh HE TOJIBKO JaHHbIE C pa3HbIMU KO3 duLIneHTa-
MU, HO U Pa3HOI'O TUIIA: SKCIIOHEHIIUAJIbHBIE, CTETICHHBIE U T.JI. XOPOLIETO €ANHO-
ro crnoco0a BBIYUCIUTh BOJTHOCTh 00JIaKka HET. A BOJHOCTb TOKE HY)KHA JIJIsl BbI-
YUCJICHUS paJIualliu.

Ectp u npyrue cnoxxknoctu. Hanpumep, npu napaMmeTpusanuu BIa>KHON
KOHBEKIMU HaM, (PaKTHUECKH, HY’KHO HAMTH YEThIpe epeMEHHbIE. Y Hac €CTh JBa
YPOBHSI, U Ha K&KJIOM YPOBHE €CTh TEMIIEPATYPA U BIA)KHOCTh, U HYKHO HAUTH
JIBE€ TEMITEpATYyphl U JIBE€ BIIAXKHOCTHU MoOcie padOThl KOHBEKIIMH, & YPABHEHHUE Y HAC
TOJIBKO OJTHO: BEPTUKAIbHBIA IPAIUEHT TEMIIEPATypPhl pABEH BIaKHOaAuabaTHye-
cKoMy. XopoIio Obl HarucaTh YeTblpe ypaBHeHus. OJIHO y HAac e€CTh, a e1Ie OJJHO —
3TO 3aKOH COXPAaHEHUS SHEPTHH, 3aIIMCAHHBIN U1 JBYX YpOBHEU cpa3y. Ho aro
BCE€ PABHO €I1I€ OJHO ypaBHEHHUE. A BOT OCTaBLIMECS JBA YPABHEHUS CTPOIMM CIIO-
co0OM B34Th HEOTKY/a, OHU B IOCTATOYHOM CTETEHU NPpOou3BoJbHbIe. Hanpumep,
YTO OTHOCHUTEJIbHAS BIA)KHOCTH MOCIIE Pa0OTHl KOHBEKIIMU paBHA YEMY-TO, U 3TO
3HauYeHue, BOOOIIEe roBopsl, Mpou3BosbHOE. M1 0T 3TOro Oyner 3aBUCETh TO, KaK pa-
0oTaeT Mozenb aTMoc(hepsl B 1iesoM!

Eme oaqun npumep TOro, 4To TakOM MOJAXO0J] B HEKOTOPOU CUTyalu MTPUBO-
JIUT K HE OYEHb XOPOIIHNM pe3yJbTaTaM. 31ech HapucoBaHa (ciaig 21) HekoTopas
CpeIHEKITUMaTHIeCKass 00JIaYHOCTh 0 JAHHBIM HEKOTOPOW MOJIEH aTMOC(EpHI,
KOTOpasi CYMTaIach HECKOIBKO JieT. Ml mpoLeHT 00J1a4HOCTH, OCPETHEHHBIN 10
BCEM siUeiikam mpezcTaBiieH 37ech. Hy)kHO oOpaTuTh BHUMaHUE, YTO Ha KAPTUHKE
B HEKOTOPBIX paliOHAX, HAIIPUMEDP, Ha BOCTOKE TPOIMMUYECKON 4acTu Tuxoro okea-
Ha, 00JIaKOB MPAKTUYECKU HET, MEHBIIIE IECSITH MPOIEHTOB, a Ha0 o aeTcst 00a-
KOB JIOBOJIBHO MHOTO, OOJIbIIIE, YEM MATHIAECAT MPOLEHTOB. DTO MPOUCXOIUT TO-
TOMY, YTO 3/1€Ch, IEUCTBUTENHHO, BpOJI€ Obl YCIIOBUH 1Sl 00pa3oBaHusi 00J1a4HO-
CTH HET, 3/I€Ch IOUTH BCE BPEM HUCXOs1Iee ABIKEHUE. [[pakTnuecku Bech
cToJI0 0e300IauHbIN, KPOME Y3KOH MOJIOCHl HA BEPXHEH rpaHule IOrpaHuYHOrO
CJ1041, T/IE U COCPEIOTOUEHA BCsl 001aUHOCTh, MOPSIKA CEMUIECATH MPOLICHTOB, Ha
BBICOTE OT MSATUCOT A0 ThICAYM MEeTpoB. U Takas 001a4HOCTH PU paccMaTpUBae-
MOM IOJIXO0JI€ OIUCBIBAETCS OYEHB IIJI0X0, TOYHEE 37E€Ch BUAHO, YTO HE MOJIyHaET-
Cs1 COBCEM.

Bpewms ot BpeMeHHu Takas cutyanms ckiaapiBaercs Besae. M nag Mocksou
MOKET OBITh TAKOE, YTO AHTUIIMKJIOH, U TIOUTH Bcs atMochepa 6e3001aunast, Kpo-



Me€ Y3KOTO CJI0s1 y 3eMHOM MOBEPXHOCTH, /i€ 00jaka ecthb. M ecnu B Mogenu mory-
YaeTcsl, UTO UX HET, TO MOHSATHO, YTO U MOrojia, KoTopas OyJIeT MoJIy4aTbCsl B MO-
nenu, OyIeT CUIIbHO OTIMYAThCS OT HAOII0AaeMOM.

Takum oOpa3om, HEAOCTATKU MPOCTEHIIIEH TapaMeTpu3auu ObUTH 0CO3Ha-
HBI, U BCTAJl BOIIPOC, YTO JAEJIaTh U Kakue 00Jee CI0KHbIE TapaMeTpU3aluy Mpe-
J0uTh. Hy>)KHO cKa3aTh, 4TO BCE PaBHO €IMHOTO U OOILIEITPU3HAHHOTO PEIICHUS
ObUTO He HalaeHo. Ho, TeM He MeHee, HEeKUI MOX0/1 ObLT HAMICH U MPEIOKEH
Tuntke (Tiedtke), koTopslii paboTan B eBpONEHCKOM IIEHTPE MPOTHO30B MOTOBI U
MOCTaBUJI Tiepe]] COOOM 1eNb yIydIIuTh NporHo3. [loaxos ObuT mpensioxkeH cie-
JYIOILUH.

PaccmatpuBaroTcst o0pazoBaHus 00JIaKOB TPEX THUIIOB: CIIOMCTBIC 00IaKa,
oOJaka rIyOOKOW KOHBEKIIMH U 00JIaka MorpaHudHoro cios. Ceilyac 1ocTyrHa
TpeXMEpHas KIMMATOJIOTUS 00JIaYHOCTH, KOTOPasi MEPSIETCS CO CITyTHUKOB, HE
MpOCTO 001N Oa, a pactpeaeneHue mo Beicote. HailTu 3TOT MpOeKT MOKHO B
uHTepHeTe, oH HasbiBaeTcs Callipso.

B pa6ote Tuarke 1993-ro roga pemarorcs IpOrHOCTUYECKUE YPABHEHUS
elle IS IBYX MepEeMEHHBIX, JJis1 0aiia 00JJayHOCTH U BOJHOCTH 00J1akoB. B aToM
MPOTHOCTHYECKOM YPaBHEHUHU HECKOJBKO CIaraeMbIX: aIBEKLUs, IEPEHOC, UCTOU-
HUKH, CBSI3aHHbIEC C KOHBEKIUEHN, C TIOIPAaHUYHBIM CJIOEM, C KOHJICHCAIIUEH U ¢
JYCCUTIallMel BCIEACTBUE UCTIapeHUs 001aKoB. Sl 03By4y OCHOBHOW MPUHLIHUII 10~
Jy4deHus 3Tux ¢popmMyi. Takke B ypaBHEHUAX IS YACIbHON BIAXKHOCTH U TS
TEIUIOBOW SHEPIUU, OSIBIISIOTCS JOTIOJHUTEIIBHBIE CJIAraeMbl€, TAKUE KaK KOHJICH-
calus 1 UCIIapeHue.

HaynewM c onucanus ciiaraeMbiX, CBSI3aHHBIX ¢ KOHBEKIIMEH. 3a0/THO 00Cy-
MM HEKOTOpbIE UJIEU NTapaMeTpU3allud KOHBEKIIMU. PaccMOTpuM npumep Biax-
HOM KOHBEKIIMH. 37€Ch N300paKeHO HECKOJIbKO 001akoB (cnai 26). OnHo U3 HUX
KUJIO YK€ IOCTATOYHO BPEMEHHM, a 3TO TOJIbKO pa3BuBaeTcs. COriacHo paccMar-
pUBaEMOMY MOJIXO/Y, HaJI0 OLIEHUTh MIOTOK MACChl, MOPOKIAEMOM BIAKHON KOH-
Bekuuen. [Ipexne Bcero, 3To MOTOK, HANPABIEHHBIN BBEPX, TOTOMY YTO, UCXOIA
U3 HAILIMX PacCyXICHHI, 00beM BO3AyXa MPU ONPEIEIEHHBIX 00CTOATEIBCTBAX
MOXET MOJHUMATHCS BBEPX, U TOTJIa MPOUCXOIUT KOHACHCAIIUS U JTalIbHEIIIee
pa3BUTHE KOHBEKTHBHOW HEeycTOUnBOoCTH. HO HAOIIOIEHNS TOKA3BIBAIOT, YTO B
pa3BUTOM O0JIaKe CYIIECTBYET U JBUKEHHE BHU3 TOke. OHU CBA3aHBI C TEM, UTO
€CJIM J0K/Ib UIET JOCTATOYHO CHJIBHO U JOCTATOYHO JIOJITO, TO MPOCTO UCXOA U3
MOJIEKYJISIPHOM BA3KOCTH, OH YBJIEKAET YACTUIBI BO3/lyXa BHU3, U 3TUM BbI3bIBACT
HUcxoasauee ABkeHne. Hy 1 To, 4TO Karuim UCIapsroTCs, TOXKE BbI3BIBAECT BIAXK-
HYI0 HEYCTOMYUBOCTh, HO HA00OPOT, KOT/Aa KaIljIl UCIapSIOTCs, U BO3AYX U3-3a
MCIIAPEHHS OKA3bIBAETCS XOJIOJHEE OKpYykaromero. Ho mpu 3ToM, eciiu cxemartu-
YECKH MPEJICTAaBUTh ce0e Takoe KOHBEKTHBHOE 001aKko (ciaiig 27), To BeTep nepe-
HOCHUT €ro CJIEBa HAIlPaBoO U B MEpeaHEH YacTH 00aka 0OBIYHO HAOII0JaeTCs BOC-
XOJIAIlee JBUKEHUE, TOTOK BOCXOSIIEr0 BO3/4yXa, KOTOPBIA HAl0, HCXO/s U3 He-
KOTOPBIX COOOpakeHU, OLIeHUTh. B 3a7Hel yacTi o6s1aka HUCXOAIIEe JBUXKe-
HUE. A pacTeKasich, BOCXOJSIIee IBUKEHIE 00pa3yeT TaK Ha3bIBAEMYIO «HAKO-
BaJIbHIO». JTO M €CTh OCHOBHOM MEXaHU3M 00pa30BaHMs KOHBEKTHBHBIX 00JIaKOB.



Habmronenus mokaspIBaroT, 4TO, IPH OCPETHEHUH 110 BCEMY 00JIaKy, TOTOK MacChl
BOCXO/ISIIETO ABMKEHUS CHAYaIa MaJIeHbKUH, ITOTOM B BOCXOISILIUE YACTUILIBI
BO3/lyXa BOBJIEKAIOTCSI HOBbIE U HOBbIE, OTOK JJOCTUTA€T HEKOTOPOIO 3HAUYCHHUSI, U
BBEPXY MOTOK PACTEKAETCS U 3aMEJIIeTCA. A HUCXOAIIUN OTOK 110 BEJIMYMHE B
CpeIHEM 3aHUMAET MOJIOBUHY, OT MHTEHCUBHOCTU BOCXOs11ero notoka. Ho sto B
CpellHEM, a, Ha caMOM JIeJie, eciii 00JIako pacTeT, TO, B OCHOBHOM, UMEIOT MECTO
BOCXO/ISIIUE ABUKEHUS, a €CJI OHO pa3pyliaercs, To Hucxoasmue. U, ucxons us
HEKOTOPBIX COOOpaKeHUM, 3TOT MOTOK BOCXOISALINX ABHKEHHUI TOTOM OLIEHHUBAET-
csi. Hexotopblie cooOpakeHus Ui MoTydeHus (GOpMyIIbl OLIEHKH CBSI3aHBI C TEM,
YTO PaCCMATPHUBAIOTCS HaYaIbHBIC IMMy3bIPHKH BO3IyXa Pa3HBIX Pa3MEPOB, 3aTEM
CUMTAETCSA, YTO 3TH MY3bIPbKU BO3yXa MOJHUMAIOTCS, U MO-PA3HOMY BOBJICKAIOT B
ce0st OKpYXaroUIUil BO31yX, TO €CTh YeM OO0JIbIlIe My3bIPEK, TEM OTHOCUTEIbHAS
JI0JIs1 BOBJICYEHUS MEHBIIIE, TOCKOIBKY ILJIONIA/lb HOBEPXHOCTH PACTET MPOMOPIIH-
OHAJIBHO KBaJIpaTy pa3Mepa, a 00beM MPOMOPIMOHAIBHO KyOy. A MajeHbKHE ITy-
3BIPHKU CMEILIMBAIOTCS C OKpYKEHUEM, HA000POT, JieTko. M mociie Bce MHTerpupy-
€TCs IO BCEM JIOMYCTUMBIM pa3Mepam, U MOJIy4aeTCs] HEKU BOCXOIAIIUN MTOTOK
BO31yxa. Mcxons U3 HEKOTOPBIX COOOpaKEHU, MUILIETCS YpaBHEHUS AJI1 HUCXO-
JSIIETro BO3/lyXa. A Jabliie B ypaBHEHUS U1 TEMIIEPATYPhl U BIaru BXOAST TaAKUE
cliaraeMble, Kak JUBEPreHIMs MOTOKAa BOCXOSILET0 BO3/AyXa, YMHOKEHHAs! Ha CO-
OTBETCTBEHHYIO BEJIMYMHY, COOTBETCTBYIOIIEE CAraeMoe JjIsl HUICXOASIINX JIBU-
JKEHUH, U cllaraeMble JIJIsl OKPY)KEHHU s, TAaKhe, YTOObI Macca HU BBEPXY, HU BHU3Y
HE HAKaIIMBaJIaCh.

Ota ujes NoToKa Macchl celyac sIBJISETCS EHTPAIBHON U TIPU MapaMeTpU3aliuu
BJIQYKHOM KOHBEKIIMU, U OHA MCIOJB3YETCSI B OTPOMHOM KOJIMYECTBE MOAU(HKa-
UH.

A nanbllie HaM HY>KHO OIIEHUTH CjlaraeMoe - BKJaJ B BOJAHOCTh 00Jlaka OT
MIPOIIECCOB, CBSI3aHHBIX C TIIYOOKOW KOHBEKIMEH. OH 3aMMChIBACTCS TaK, YTO U3-
MEHEHHE BOJHOCTH O0JIAKOB pABHO CKOPOCTH paCTEKaHUs MOIHUMAIOIINXCS JIBU-
KEHUU YMHOXKUTh HAa BOJHOCTh T€X 00JIAKOB, KOTOPBIE IPU 3TOM NOIBEME 00pa30-
Banuch. Jlons oObeMa, 3aHIMaeMasi ITUM 00JIaKOM, YBEITUIUTCS HAa 00BEM TOTO
BO3]lyXa, KOTOPbIM NoAHsIcA. CuuTaeTcs, YTO BECh NOJHSABIIUNACS BO3AYX SBJISET-
Cs1 00JIaYHBIM.

OO6ma4HOCTh Ha BEpXHEH rpaHUlle TOTPAHUYHOTO CIIOS IIPH 3TOM MOAXO0/IE
paccYUThIBaeTCs TAKUM 00pa30M: CHayajga HEeKUM 00pa3oM OIEHUBAETCS MOTOK
MacChl B BOCXOSIINX JBUKEHUSAX, TOPOKIECHHBIX TYpOYJIEHTHOCTHIO B IOTPaHUY-
HOM CJIO€, 3aT€M CUUTAETCs, UTO, MPU BBITIOJIHEHUHU HEKOTOPBIX YCIOBUH, BECh TO-
TOK MaccChl SIBJISIETCSE 00JIaYHBIM, U 00JIAYHOCTh YBEJTUYUTCS POBHO Ha O0OBEM TOJI-
HSIBILIETOCS BO3yXa.

Teneps 006 oOpazoBaHuM KpyITHOMACIITaOHBIX 00J1lakoB. CHauaja BIYUCIUM
TO, HACKOJIbKO HACBIIIEHHAs BIaKHOCTh BO3/lyXa B HEKOTOPOM €ro o0beme u3me-
HSETCSA CO BPEMEHEM. JTO U3MEHEHUE ONPENIEIAETCS ABYMS CIaraeMbIMU (CJIai 1
30, HikHssA (HopMyIia): IEPBOE CBA3AHO C TEM, UTO pacCMaTpUBaeMblii 00BEM BO3-
Jyxa MOJHUMAeTCs U aArnadaTUYeCK OXJIaXkIaeTCsl, a BTOPOE CIaraeMoe yUUThI-
BaeT JEHCTBHE HEKOTOPBIX HICTOYHUKOB TeIIa. Eciin n3MEHEHUE BIaAXKHOCTU OTPHU-
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LATEJIbHO, TO CKOPOCTh KOHJCHCAIUH MOAPA3ICIACTCS HA IBE: HA KOHJICHCALIUIO B
YK€ CYIIECTBYIOIIMX 00J1akax, 1 00pa30BaHKHE HOBBIX.

Ecnu Hexuit 00beM BO3/1yXxa MOJJHUMAETCS, TO KOHJICHCALIMS B Y>KE CYIIie-
CTBYIOIIUX O0JIaKax paBHA JI0JIE€ UMEIOIIMXCS 00JIaKOB, YMHOKEHHOM Ha CKOPOCTh
W3MEHEHUS BJIXKHOCTU. Toraa MOKHO OLIEHUTh U3MEHEHHUE TUIOMAAN 001aKoB,
IpeIBApPUTENLHO MPEIIOIOKUB pacipeiesIeHue BJIaru B 00J1a4HOl 4acTu. 3/1eCh
MPEANoaraeTcs, YTo pacipeaesieHue 0y1eT paBHOMEPHBIM.

Kpowme 3Toro, cunraercs, 4ro o01aka, 00pa30BaBIIMECs OJHUM U3 TPEX CIIOCOO0B,
MOTYT UCHIAPSITHCS B PE3yJIbTATe JTMOO0 KPYITHOMACIITAOHOTO OIYyCKaHUs BO3/IyXa,
100 B pe3ynbTaTe MepEeMEeNIMBaHMs 00IaKa ¢ OKPYKAIOIIUM HEHACHITIICHHBIM
BO3JIyXOM. DTO UCHIAPEHHUE MOXKET OBITh COOTBETCTBYIOIIINM 00pPa30M yUTEHO B
dbopmynax.

3arem, Korja MpOUCXOIUT KOHACHC CAIUs, Ta3000pa3Has Bjlara nepexo/iuT B
00J1auHYI0 BJIAry, U3 KOTOPOM BBHINAIAI0T OCAJKHA B COOTBETCTBUU C HEKOTOPHIM
SMITUPUYECKUM BBIPAKEHHEM, YUUTHIBAIOIIUM HEKOE KPUTUUECKOE 3HAUCHHE
BJIQYKHOCTH, XapaKTepHOE BpeMsl, TUM 0O0JIAKOB U, O CYTH, SBJISIFOIIUMCS 0000111e-
HUEM HaOJIIOCHUH.

Takum 00pa3om, 3TO JUIIL OJWH U3 CIIOCOOOB MPEACTABUTH MapamMeTpu3a-
U0 KOHBEKIINH, JAJIEKO HE CAMbIN CJIIOKHBIN U3 T€X, KOTOPbIE MPUAYyMaU. AJlb-
TE€pHATUBHBIE CIIOCOOBI TapaMeTpU3aluy rTyOOKOM KOHBEKIIUU COCTOSIT B TOM,
HaIMpUMeEp, YTO MOAUPUIIUPYETCS BIAKHO-KOHBEKTUBHOE MpUCTIOcobieHne (KOTo-
PO€ UCXOIHO OBLJIO OYEHB MPOCTHIM) TEM, YTO U3MEPSIOTCS TPOPHIIN TeMIiepaTy-
PBI U BIIAYKHOCTH, a 1ocie oobodmaorca. Mcxos u3 3Toro, BEIUUCIAETCS HEKOTO-
phIii pedpepeHcHbIi Tpoduiib TeMIIepaTyphl U BIKHOCTH, U MOTy4aeMble Mpodu-
JIU «IPUTATUBAIOTCS» K HEMY C HEKUM XapaKTEPHBIM BPEMEHEM.

MosxHO ObLTO OBl HECKOJIBKO YaCOB PAaCCKa3bIBaTh O APYTUX IMapaMeTpu3a-
IUSIX KOHBEKIMHU, BIUIOTH JO TOTO, YTO MPEJIaracTcs Tak Ha3bIBaeMasi cyreprapa-
Metpu3zamus. [Ipeanonaraercs, 4To y HaC €CTh HEKOTOPask KIMMATUYECKask MOJIEIIb
C XapaKTEPHBIM Pa3MEPOM SUEHKHU MOPSIAKA CTa KUIOMETPOB. B kaxayro suerku
CETKH BCTABJISIETCS MAJIEHbKAsI MOAEIb C TAKUM IMPOCTPAHCTBEHHBIM Pa3pECIICHU-
€M, 9TOOBI KaKI0€ 00JIaKO OMUCHIBATIOCH SIBHO. TaKo MOX0] Ype3BBIYANHO J10-
POT C TOUKHU 3PEHUS BBIYUCIUTEIBHBIX PECYPCOB.

Jlanplie npuBeeM HEKOTOPBIE PE3YIbTATHI TOTO, YTO MOJYYAETCsl, €CIU
MPUMEHUTH BBIIIEONMCaHHbIN Noxo1. Ha kapTunke BuaHo (cnaiin 36), 4to Te xe
SIBJICHUSI, YTO HAOJIOJAl0TCS B IPUPOJIE, HAOIIOAAIOTCS U B PE3YJIbTaTaX MOCIIU-
pOBaHUs: 00JIaYHOCTh MOTPAHUYHOIO CJIO0sI, 00JIaYHOCTh IITyOOKON KOHBEKIIUH,
cioucras obnayHocTh. Ha cnaiinax 38-40 npeacraBieHbl pa3iuyHble BUIbI UCTOY-
HUKOB TeIljia B aTMocdepe: IBHOE TEIUIO, BbIIEJIEHUE CKPBITOrO TEIjia MpH KpyIl-
HOMAacIITAOHON KOHAEHCAIMU U IITy00oKOoH KOoHBeKIuu. [Iprumep cpeaHexImmaTu-
YECKHUX 0CaJKOB B Mojienu (ciaiin 41). [lpu cpaBHEHUU pe3yabTaTOB MOJIEIMPOBA-
HUS ¢ HAOTIOACHUSAMU BUTHO, YTO B CPETHEM OCAJIKOB HEMHOXKKO OOJIBIIIE B pe-
3yJIbTaTax MOAEIUPOBaHUA. 11 BTOpOM MOMEHT COCTOUT B TOM, YTO B MOJIEIIA B
Tponukax TUXOro okeaHa U ATIaHTUYECKOTO OKE€aHa O0CaJKU IIOYTH CUMMETPUYHO
BBHITIQJIAI0T OTHOCUTEIILHO 9KBATOPA, ACHMMETPHS HE OUYCHb OoJbIas. A HaOmroaa-
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€TCsl HE TaK. PeanbHO MOYTH BCE OCAJKH BBINAJAIOT CEBEPHEE SKBATOpA. JTa MPO-
0JieMa HECOOTBETCTBHUS U ceiyac He pelieHa.

Pa3Hbie moaxo/pl K mapaMeTpu3aliy NPUBOJSAT K TOMY, YTO YyBCTBUTEIb-
HOCTb MOJIEJIEN K UBMEHEHUIO COJIEpKaHUsl YTIIEKUCIOTO ra3a pa3Has, Tak Kak 00-
JaKa Mmo-pasHoOMY pearupyroT Ha u3MeHeHue. B 0osee uyBCTBUTENbHBIX KIMMaTH-
YECKUX MOJIEIISIX, 00JIAYHOCTh NIPH MOTEIJICHUH YMeHblaercs. U 3To co3naer no-
JIOKUATETLHYI0 OOpaTHYIO CBA3b, UTO M YBEIIMYMBAET INI00AIbHOE MOTEIUICHHE. A
KaK JIOJDKHO OBITHh B MPUPOJIC — TIOKa Hen3BecTHO. Ha aToM Bce, criacu0o 3a BHU-
MaHHe.

Cemenos C.M., npedcedamenvcmeyrowuii: Cnacubvo. Kaxue sonpocwl?

I'pomos C.A. (MI'KJ): Kak eauty cxemy uzmernsiem yyem KOIu4ecmea si0ep KoH-
Ooencayuu?

Bonoaun E.M.: Bo-niepBbIX, KOJMYECTBO SA€P KOHICHCAIIMU BIUSET HA pa3Mep
00JIaYHOM Karuii, KOTOPbI YUUTHIBAETCA MIPU pacueTe PAIUAIMOHHBIX TOTOKOB. A
B JJAHHOW MapaMeTpu3alliy e1le U3BMEHHUTCS XapaKTepHOe BpeMs nepexoia 0oiay-
HOM Bilaru B ocafku. CYUTaeTcs, 4TO €CIU SAEP KOHAEHCAUH OYEHb MHOTO, TO
OBICTPO 00pa3yeTcs MHOTO MAJIEHbKUX Karelb, KOTOPbIE KUBYT J10JIbIIIE.

B Monens BKITtOUeH adpo30ibHbIN 0710K. CYUTAETCS KOTMYECTBO Pa3TUIHBIX
a’p030JIeH M, B 3aBUCUMOCTH OT KOJIMYECTBA adPO30JICi MEIKOUW (PpaKIuu, KOTO-
pbIE€ MOTYT BBICTYIIATh B POJIU /I€p KOHJACHCALUH, BBIYMCIISIETCS XapaKTEPHbIN
pa3Mep Karli U XapaKTEPHOE BPEMs €€ KU3HMU.

Cemenos C.M. (MT'K3): Ilpu sicnoti nozoode, 6e3001auHOM Hebe 20e-Mo CLOHCU-
J1ach onpeoeieHHass memnepamypa 3emuol nogepxnocmu. Ilpu noseienuu odnaxa,
noo0 HUM cmanem menjiee uiu xon00uee? Bedwv, ¢ 00HOU CIMOPOHDL, OHO 02PAHUYU-
saem 0OCMYn COIHEeYHOU paouayuu, a ¢ Opy2oll CMopoHbl, YCUTUBAE NAPHUKOBbII

aghgexm.

Bosonun E.M.: Ecnu o651ako cpelHECTaTUCTUYECKOE, U YCIIOBUS HAJl U MOJ] HUM
CPEeIHECTATUCTUYECKHE, TO OHO OXJIAXK/IA€T MOBEPXHOCTh 0OJIbIIIE, YEM HArpeBaeT.
Panuanonnblil popcHHT OT BceX BUIOB 00JIAKOB OTPUIIATEIICH, OH MEPSETCS CO
cnyTHUKOB. Ho HIkHEE 001aka oxnaxaarot 6osee 3pPpexKTuBHO, a BEpXHHUE,
HA00OpOT, HArPEBaIOT.

Cemenos C.M. (MI'KD3): I'060ps 0 61a2CHOU KOHBEKYUU (PACCMAMPUBAIUCL 084
YposHs), Bvl ynomunanu o uemvipex nepemenHuix u 08yx ypasHenusx ons Hux. O
yem amo eosopum? Umo cywecmsyrowas guzuieckas meopus co 6cemu ypagHe-
HUAMU He MOodicem Oblmb pa3yMHO Npeodpa30eana 8 MauuHHvle YPaGHeHUs, Ul
npoCmo, Ymo He cyujecmsyem noiHou meopuu?




Bonoaunn E.M.: 310 cBsi3aHO ¢ TE€M, UTO MBI pelllaeM YpaBHEHHsI Ha TPyOOil CeTKe,
a XOTUM YUYUTBHIBATh MEJIKOMACIITaOHOE SIBJIEHUE, TNTYOOKYIO KOHBEKIHIO. OTCYT-
CTBHE IPYTUX YPABHEHUIN TOBOPUT O TOM, UTO MAaTEMaTUYECKH TOYHBIX MapaMeT-
pHU3anui 3TOTO ABJIECHUS HE CYLIECTBYET.

Cemenos C.M. (UI'KD): Buvl nokasvieanu eepmukaivhble paspesvl, XapaKmepusy-
rowue mo, CKOIbKO 3Hepauu YXoo0um ¢ 3eMHOU NOBEPXHOCU 8 8UOe ABHO20 Mend,
8 BUOe CKpbIMO20 menjia, u 2oe gvloesiemcs 8 ammocepe u mo, u opyeoe. Ilpu-
yem, Buvl 206opunu «cmonvko-mo epadycog 6 cymkuy. Imo o3naiaem, ymo 3a He-
KOmopble CymKu npousouiesl Hazpes, a NOmomM 3mo menjio cpasy paouayuoHHo
yuno 6 kocmoc? Kaxosa oanvretiuas cyobba 5moeo menia 8 Mooessx?

Boaonun E.M.: To, uTo Harpenoch, 4eM-TO JOJIKHO KOMIEHCHPOBAThCs. JInbo
OHO NPSMO 3/ECH K€ U3ITYUHIOCh B KOCMOC, JINOO CHavasia 3TOT HarpeThlil BO3AyX
IIEPEMECTHIICS Ky1a-TO, ¥ IIOTOM U3JTy4YHJICS.

Cemenose C.M., npedcedamenvcmeyrowuii: Ilodnaronapum Eprenust Muxaiisno-
BHUYA 32 OYCHb MHTEPECHOE CETOJIHSIIHEE BBICTYIUICHUE, KOTOPOE IMOKa3ao U 3Ha-
YUTEIbHBINA YPOBEHB JOCTH)KCHUN COBPEMEHHBIX KIIMMAaTHYECKUX MOJIEICH B OIH-
CaHUM MPOILIECCOB MEPEeHOca BJIary, U BCe €Ile CYIIECTBYIONINE TPYAHOCTH, KOTO-
pBIE OKUJIAIOT CBOETO Pa3peIICHUSI.
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