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Cocrosuicst noknan a.¢.-m.H., akaaemuka PAH HUT'MATYJIMHA PoGepra
Hckanaposuya (MI'Y um. M.B. JlomonocoBa, MHCcTUTYT OKeaHomoruu uMm. [LIT.
[IupiroBa) «YpaBHeHHs] THAPO- H TEPMOAHHAMHKH aTMocdepbl ¢ MaJbIMH
CWIAMHM MHEPUMH 10 CPAaBHEHHIO C CcwiIoi TsKecTw». C  pa3BepHYTHIM
KOMMEHTapueM BbICTYNIWI A.().-M.H., WwieH-kopp. PAH CEMEHOB Buaagumup
AHATOJIbEeBUY. [IpencenarenbcTBOBAN 1.¢.-M.H. CemMeHOB Cepreii
Muxaiinosuy, UT'KD, UnctutyT reorpaduu PAH.

Cemenoe C.M. (npedcedamenscmeyrowuil). /[oopulii Oens, yeasxcaemble KoL,
Mbui cecoousn nociywaem ooknao Pobepma Hckanoposuua Huemamynuna. byoym
paccmompensl 2uopo- U mepmMoOUHaMUdecKue ypagHeHus 0 ammocghepvl 3emuu
8 KIUMAMUYECKOM U MemeopOoN0SUYECKOM MAcumabax, Ko2oa Cuibl UHepyuu
NpeHeOPeHCUMO MAbl O CPABHEHUIO ¢ CUNLOU msdcecmu. Biaoumup Anamonvesuy
Cemenos gvicmynum ¢ pazeéepHymoim Kommenmapuem. lloocanyiicma, Pobepm
Hckanoposuu.

P.U. HUI'MATYJIMH BBICTYHAET C JOKJIAZIOM, TEKCT JOKJIAJIA
N ITPESEHTAIIMA MPUJIATAIOTCA.

BOITPOCBHI K P.M. HUI'MATYJIMHY/OTBETBI/INCKYCCHUA

Cemenoe C.M. (UI'K3): /lasatime ynpocmum 3a0a4dy, paccmompum 0OHOMEPHbLLL
cayyau. Ecmv monvko eepmukanvuas oce 2. Ilycmv 7 — @vlcoma HAO 3eMHOU
nosepxrnocmoio, V(1,z) —  eepmuxamrbHas  cocmasAOWaAs — CKOPOCMU,
p(t,2) — niomnocms 6030yxa. Bom obwiunbie ypagueHusi — 8mopoi
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3axkon Hbelomona u ypasnenue HepaspvieHOCcmu (coxpanenue maccwl). Ecau
paccmampusaemcs Kea3ucmamuieckoe npuoaudicenue, mo
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m.e. pe3yIbmupyouas 6cex Cuil (6 6epmMuUKaIbHOM HANPAGIeHUlU, 8 0AHHOM clydae)
PasHa HYJ.

Toz0a smu 08a ypasuenuss npuodbpemarom ciedyrouull 8Uo:
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Ilepsoe ypasnenue 2060pum 0 mom, 4mo Kaxicoas 4acmuya 6030YXa OBUNCEMCsl C
HeU3MeHHOU CKOPOCMbIO, d 8Mopoe, KAK U Gblille, Ymo macca coxpamsiemcs. A ne
owubarocsy?

Hurmarynauun P.W.: Hert, cuibl 1elCTBYIOT B BEPTUKAJIBHOM HAIIPaBICHUH — CHJIA
TSKECTU M CUJIA TABJICHUS.

CemenoB C.M. (UT'’KJ): A nouemy y Bac He KOMIEHCHpPYETCS cuja TSKECTH
IpaJueHTOM JaBIICHUS, €CIIM paccMaTpuBaeTcs KBasucTatuka? Pa3Be oHa He B
3TOM?

Hurmatyaun P. U.: Her. KBa3ucratuka — koraa (B Bammx 0603HaueHMsIX)
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aKyCTHKE Ha000pOT.

Cemenoe C.M. (UI'K3): [lasaiime cxasicem no-opyeomy. Bom y eac ecmv
cumyayus, Kko2oa 8 npasou yacmu ypaeuenus Hvtomona nem cunvi. I9mo 3Haqum,
YUMo Kaxcoas 4acmuya COXpausiem COCMOSIHUE pPABHOMEPHO20 OBUJCEHUS 8



BEPMUKANLHOM HANPABGIEHUU, eCIU CULA MANCECMU YPABHOBECUNLACH 2PAOUEHMOM
0a8JIeHUA.

Hurmaryaun P.U.: B stom ypaBHeHuMm — ypaBHeHnH HprooTOHa - ycKOpeHUs
Majbl, HO CKOPOCTH €CTb, U OHM MEHSIOTCA BO BpeMeHH. CKOpOCTH €cTh, a
ycKopeHus Mabl!

Cemenoe CM. (UI'K3): B 1-m ypasHenuu wnanucano: cieéa p — macca,
VMHOOJICEHHAs HA CYOCMAHYUOHANLHYIO NPOU3BOOHYI0O OM CKOPOCMU, CHpAéa
Hanucamwvl 08€ CUNbl, PABHOOCUCMBYIOWAs KOMOPbIX pAaeHa HYm0 (8 Cuiy
npunsmoeo Bamu donywenus). T.e. pasnooeticmeyowas Hoab. Bmopoe — smo
YpaeHeHue Hepa3pbl8HOCMU. 3amemum, 4mo, eciu Cnpaea cCmoum Holb 68 Nep8oM
YpaeHeHuu, m.e. CUIbl YPAGHOBECUNUCL, MO P MONHCHO cokpamums. Cuna
mscecmu ypasHoB8eCUNaCh cpAOUeHmoM 0asieHus?

Hurmaryaun P.W.: Tloutn Bcerga ¢ TOYHOCTBIO 10 107°, [IpencraBbre, 4TO
pg = 1000000, Z—Z = 1000001. Torna neBas 4yacTth ypaBHeHUs — 310 1. S roBopro

O TOM, YTO W3 3TOI0 YPaBHEHHs YCKOPEHHE CUMTATh HEBO3MOXKHO, IIOTOMY 4YTO
HY’>KHO MWUIMOH IIPaBWJIBHO ITOCYUTATh, MUJUIMOH OJWH, IIOTOM B3SThb PA3HUILY.
[ToaTomMy J5ieByl0 4YacTh s BBIOpachiBalo, a M3MEHEHHE U MO MPOCTPAHCTBY U
BPEMEHH 5 ONPENEIIAI0 U3 IPYTUX YPAaBHEHUM.

Cemeno C.M. (MI'KJ): Ho, Bce e, eciau rpaJueHT JABJICHUS YpPaBHOBEIICH
CUJION TSXKECTHU, TO MOJY4YaeTCS, YTO KaXKJas 4YacTUIlAa COXPAHSIET COCTOSHUE
NPSIMOJIMHEUHOTO PABHOMEPHOTO JABUKEHHS.

Hurmaryaun P.U.: 51 BMECTO MOJIHOTO HBFOTOHOBCKOI'O YPABHEHUS M0 BEPTUKAIN
YUHUTBIBAIO TOJBKO YCJIOBUE THJPOCTATUKH, HO NPHU 3TOM sI HE TOBOPIO, YTO
YCKOpPEHHUE YacTHIl BO3JyXa paBHO HYJIO. S| ero ompexaensito, OHO y MeHs Oyner
NIEPEMEHHON U BO BPEMEHHU U ITPOCTPAHCTBE. S ISl HEro Hanucal ypaBHEHUE.

Cemenoe C.M. (UT'KJ): T. e., 6b1 xXomume cKazams, 4mo ACUMNMOMUYECKU MO
Oyoem pageHcmeo, HO eciu NONLIMAMbCA MO PABEHCMB0 8 CAMOM Haudie
nOOCMAasUmy, Mo NOJYYUMCSL epyHOa?

Hurmarynun P.H.: YV MeHs B ypaBHeHnn HprOTOHa paBHOIEWUCTBYIOILIAs CUiA
paBHa HYJIIO, 4 YCKOPEHHUE B YPABHEHUU HEPA3PBIBHOCTU — HET.

Cemenoe C.M. (UI'K3): T.e. 6 00HOM ypagHeHUuu bl cuumaeme €20 HYIEM, d 8
O0py2om He Hynem?

Hurmaryaun P.U.: Cosepuienno BepHo! Jla, s cuntaro €ro MajibiM, IOTOMY YTO
npyrue wieHsl 0onbie. U ¢ Humu s padoTaro.



CemenoB C.M. (MI'KD): Kakue eme ectb Bompockl? Eciu BOmpocoB HET, TO,
noxainyiicra, Bnagumup AHaTOIBEBUY, BaM CJIOBO.

A.¢p.-m.H., wiaen-kopp. PAH CEMEHOB BJIAIIUMUP AHATOJIBEBUY
(M®A PAH) BeICTyIIaeT ¢ KOMMEHTAPHEM (TEKCT HUKE).

CemenoB B.A.: S npomomky HaudaBIIyIOCS AUCKYCCHIO. MBI NpUpaBHUBAEM
U3MEHEHHE JABJICHUS K U3MEHEHHUIO CUJIBI TSHKECTH. A TIOYeMY HET BEPTUKAJIbHBIX
CKOpocTel? DTO Takoil MapagoKC, KOTOPBIA HACTONBKO CJIO0KEH, HACKOJIbKO WU
npoct. To *&e camoe MPOUCXOAUT € reocTpOohUUECKUM MPUOIIKEHUEM, YTO U C
rugpocTatndeckuM. 1103ToMy MCHONB3yeTcsl TEPMUHBI KBa3UIreocTpouieckoe u
KBazuruapocratuueckoe. Ilotomy urto, ecimu Obl ObUIO TeocTpoHUUECKOE
npuOIMKEeHNE, TO He MEHSIIOCHh Obl IBMKEHHE, KapTuHA Oblia Obl o/1HA U Ta xe. To
&Ke camoe M C KBasureoctpopuueckum. Ecnu Obl rpaiveHT JaBieHHsS Bcerna
ypaBHOBemBayicss cuiioi Kopuonuca, To moje cKOpocTH Bcerna Obuio Obl
abCOJIIOTHO OJTHUM M TeM Ke. TeM He MeHee OHO MEHSETCSI.

B mepBoMm ycCIemHOM ypaBHEHMH, NPUMEHSEMOM [l IIPOTHO3a IOTOMBI,
UCIIOJIb30BAJIOCh KBazureoctpopuyeckoe mnpubdamxenue. B nanHHOM cimyuae
YpaBHEHUE ISl BEPTUKAIBHON CKOPOCTH SIBJISIETCS JUArHOCTHUYECKUM. TOT (akT,
YTO BEPTUKAIBHOE YCKOPEHHE — 3TO «MyXa» II0 CPABHEHUIO C CWIOH TSKECTH,
JaeT HaM NPaBO MCIOJIb30BaTh AUArHOCTUYECKOE YPABHEHHME I W3MEHEHUS
BEPTHUKAJIBHOM CKOPOCTH. B TO Bpems Kak INEpeMEHHBIE Uil TOPU30HTAIBHOU
CKOPOCTH  SBJSIOTCS NPOrHocTudeckumu. [IporHoctuyeckue ypaBHEHUS —
YPaBHEHMS, B KOTOPBIX €CThb IPOM3BOJHAS II0 BPEMEHM, B JUArHOCTUYECKHUX
YPaBHEHUAX TAKOMW MPOU3BOJHOMN HET.

BepHemcst k mcropum, MOTOMY YTO 3ajlada BBIBOJA YPaBHEHHW, KOTOPHIC
MO>KHO MCTIOJB30BaTh AJI MPOTHO3a MOTOMABI U I pacdyera oOmeld MUPKYISIuT
atMoc(epsl, CTONT Y€ MUHUMYM BeK. B Hawame 20 Beka OHa cTaja aKTHBHO
pasBuBathcs. To, uTo cerogHs HaM mokazan Pobeptr WckanmpoBuu, Bce
NPaBUJILHO, MaTEMaTHYECKH TaM HeT omuOok. Bropoii 3akoH HeioToHA M miepBoe
HAYaJI0 TEPMOJWHAMHKH HETOCPEACTBEHHO HEMPUMEHHMBI B Teo(pu3ndecKoi
TUAPOAMHAMUKE BCJICACTBHE HECKOJIbKMX TMPUYUH. Bo-TIepBBIX, ypaBHEHUS
CJIMIIIKOM CJIO’KHBIE, CITUIIIKOM MHOTO B HUX Pa3JIMYHBIX CJIATAEMBIX, KOTOPHIC MBI
HE MOKEM OIICHUTH B Te0(hU3MIECKON CUCTEME - 3TO M MPUTOK Teruia, U (a3oBbIe
nepexobl U T.1. BO-BTOPBIX, W 3TO camMoe TJIaBHOE, OJTHU U TE K€ YpaBHEHUS
OMMHCHIBAIOT OTPOMHOE KOJMYECTBO KJIACCOB JBW)KCHHS: 3BYKOBBIC BOJIHBI,
TpaBUTAlMOHHBIC BOJIHBI, MIaHeTapHbie. [l03TOMy 3amaya co3maHus ypaBHEHHI,
KOTOpbIE MPUMEHHUMBI U JJI IPOTHO3a TIOTObI, M JIJIsi OTIHCAHUS TUIPOIMHAMUKHI
atMocdepsl — 3TO 3a7a4ya O macmrabax aBMKeHHs. Bo Bcex ydeOHUKaxX II0



reo(pu3nIeCKOr TUIPOIMHAMHUKE OMMCAHNE BCEX 3aJ1a4 HAYMHACTCS C TOHUMAHUS,
KaKOBBl MacIITa0bl JABW)KEHHS, YTO Mbl XOTUM CMOJEJIHMPOBAaTH U OIUCATH,
dbopmManin30BaTh C MOMOIIBIO ATUX YPABHEHUH.

VYpaBHenue, kotopoe nokazan Podept MckaHapoBuy, 3TO Tak Ha3bIBAEMOE
tendency equation. Ono ecthb B crathe OmumacceHa (Eliassen 1949), xoropsiii
cchlUlaeTca Ha MoHorpadguio PuuapicoHa O YHCIEHHOM HWHTEIPUPOBAHUU
YPaBHEHUS I MPOrHO3a IOr0Jbl, KOTOPBIM, B CBOIO OYEpEIb, HE CMOI CHEJaTh
YCIICIIHBIA MPOTHO3 HM3-3a CIIOKHOCTH YypaBHeHHUl. EcThb eme Oosee paHHue
pabotel (Maprymuc, 1903). Takum o00pa3om, ypaBHEHHE TEHICHIMH JaBJICHUS,
WIN IUIOTHOCTH, KOTOPOE€ BBIPAXKAETCS YEpPe3 BEPTUKAIBHYIO CKOPOCTh U
JUBEPIeHIINI0 CKOPOCTH, ObLIIO M3BECTHO JaBHO. Ho BO Bcex paHHuX padoTax 3a
ATUM YpaBHEHHEM CIIEyeT MPUIUCKA, YTO, K COXKAJIICHUIO, TAKUE YPaBHEHUS HE
MOTYT OBITh UCIIOJB30BAHBI JJIsl MPOTHO3a TOTrOAbl U 00bACHsETCS noyemy. O Tom
e camoM mnucan Yapuu (1948) u, mapamnensHo, A.M. OOyxoB B pabore o
reoctpouyeckoM BeTpe. OHU MPEeANIOKWIM M0 KBa3UTreoCTPOPHUUECKOro
npubmmxkenus. 1 mporutupyro YapHuU, KOTOpBIN Crenan TEpBbIM YCIENIHbII
MOJENbHBIN MporHo3 mnoroasl B 1950 romy: Teopus anmpokcHUMaluy,
Npeajio)keHHas: B JaHHOW paboTe, COCTOUT B OOOCHOBAHMHM TOTO, YTO POJb
UHAUBUYAIbHON MPOU3BOJHON MJIOTHOCTH MO BPEMEHHU MPAKTHUYECKHU MOJTHOCTHIO
3aBUCUT OT BEPTUKAJIBHOIO [BIKEHHUA. ITO TO CaMO€ TIeocTpoduyeckoe
npubamxenue, tupdepeHupyemoe no BpeMenu. To xxe camoe y A. M. O0yxoBa.

Tak B ueM xe mnpobOnema? MHe Kaxercs, 4TO MpodieMa HMEHHO B
MacmTabax. YpaBHEHHUS! MPaBUIIbHbIE, HO B HEKOTOPHIX MOMEHTAaX HENPaBUIBLHO
OIICHEHBbI MacIITadbl. DJTO KPUTUYHO JJIS BBIBOJOB. PaccmoTpuM mMOIHYIO
IPOU3BOJHYIO JAaBJICHUS 10 BPEMEHH, KOTOPAsl COCTOUT U3 TPEX: €CTh aJBEKIIMUS
JIABJICHUS, TTIOTOM HMHTETPaJ YaCTHOM MPOW3BOJHON TJIOTHOCTH IO BEPTHUKAIU U
ujeH —pU,g. AIBEKTUBHBINM ujieH nonydaerca nopsaka 107%. Kakue macmraGbl
JBKEHUS MbI paccMaTpuBaeM? Mbl paccMaTpuBaeM CHHONTHUYECKHE MACIITaObI
nBrKeHusa. Bce macmiraObl BHYTpEHHE B3aMMOCBSI3aHbI, HEBEPHO T'OBOPHUTH, YTO
MBI paCCMAaTPUBAEM TOJIBKO MACIITAObl JBUKEHUN OOJIbIIE UM MEHBIIIE KAKOT0-TO
noporoBoro 3HaueHusa. Ecium ™Mbl 3HaeM OJHM MacmITaObl, HampuMep,
TOPU30HTAJILHBIE U 110 BPEMEHH, TO COOTBETCTBEHHO OYAYT MEHATHCSA U MACIITa0bI
BEPTUKAJIbHBIC, CBS3aHHBIE C YypaBHEHHWEM HEpa3pbIBHOCTH. [loaTomy st
CHHONTHYECKMX MaciiTaboB y Hac Macmrab 10° merpos, T.e. 1000 kM. A
BEPTUKAJIbHBIA MacimiTad y Hac Bcerna 10 KM — mpuUMeEpHas BbICOTa HUXKHEH
atMocdepsl - Tpomochepsl. Bpems ke Bcerma COOTBETCTBEHHO IOJIYYaeTCS
MopsiIKa CYTOK WJIM HECKOJbKMX YacoB, HO HE MHUHYT, MOTOMY 4YTO JJIst
CHUHOINITUYECKUX MAaclITabOB OYEBUAHO, YTO CHHONTHYECKAs KapTHUHA, HAIPUMeEp,



[UKJIOH, 32 HECKOJbKO MUHYT M JIa)K€ 3a 4ac CYIIECTBEHHO He u3meHutcs. [lpu
TOM MacIITad BEPTUKAIBHOW CKOPOCTHU MOPSIKA CAHTUMETPOB. JTO H3BECTHBIN
¢dakTt. Ecnu Mbl BepTHKaJIbHBIN MacITad yBEJIMYUM JI0 METPOB, TO y HAC Cpaszy 3TO
CKa)XETCAd Ha FOPU3OHTAILHOM Maciitade, KoTopblid cranet nopsanka 10 kM. Oto
y>K€ KOHBEKTUBHBIE STYEHKH, TPO30BbIC ABICHUS. OHU B3aMMOCBS3aHbI, T.€. B TAKUX
MacmTabax aaBeKknus AaBieHus, ycioBHO roBops, 10 rlla ma 1000 km co
ckopocTthio 10 M/c, monydaercst 10™%. TIpon3BoHas MIIOTHOCTH 10 BPEMEHH, ECIIHU
TEHJEHIMsl JlaBJIeHUs Yy Hac Mopsaka Heckoyibkux Tlla B cyTku (mecsarthb
MaKcHUMyM), nonydaercsa mopsaka 1073, A mopsamok ciaraeMoro, CBSI3aHHOTO C
BEPTHKAIBHOM CKOPOCTBIO PU , (g, ECIHU MOPANOK cKopocTH 310 10721 p = 1, ecTh
10", To ectb pasnmume - Ha 2 mopsiaka. ECIM OCTAaBHTh TONBKO CTapliee
claraeMoe, TO TOJIYYUTCS YpPaBHEHHME THUAPOCTATHKUM XOJTOHA, KOTOPOE
UCIIOJIB3YETCs. JTO HETOYHOE ypaBHEHHE, 3TO MPHUOJIMKEHUE, HO NpUOIMKEHHUE
JUTS TIPOIIECCOB CHHONITHYECKOTO MacIiTada.

Hurmarynun P.W.. Bnagumup AHatonbeBud, no3BoJibTe s Bac nmpepBy. Benpb 4
31€Ch TOKa3aj, YTO XOJTOHOBCKUN WIEH pPU,J TOIHOCTbIO KOMIIEHCHPYETCH.
BooOmie ero Her. OT0 HENpaBWIbHO. DTO MHPOTUBOPEUUT IIKOJBHOU (PU3HKE.
YTBepxkAeHHE TeopeMbl abCOIIOTHO HEBEPHOE, HE 3aBHCHUT 3TO OT MacHITaOoB.
XOJITOH HUKOTIa HE BEPEH.

CemenoB B.A.: YacTHyr0 NpOM3BOJHYIO JIaBJICHHUS, WIM IUIOTHOCTH, B JaHHOM
TOYKE MOKHO OLIEHUTH HE3aBUCHUMO.

Hurmarynun P.M.: Mbl MOXeM OL€HHBaTb, KOHEYHO, HO €CTb TOYHBIC
pe3ynbTarhl. 4 omuparoch Ha 3aKOHBI IPUPOABL. M3 3aKOHOB IPUPOABI CIEAYET,
4TO PU,g CO 3HAKOM «-» BXOAMT BO BTOpoe ciaraemoe. Uro caenan Xonton? OH
3anucal:

dp

— = Pvzg9 (%)

dp
S xe YTBCPIKAAK0, UTO JAaHHOC CJIaracMoc€ BXOJAHUT B E CO 3HaKoM «+»! BBl MokeTe

UM TpeHeOpeub. JlaHHOE ciaraemoe Maiio. OTO MOXKET ObITh B mpupojge. Ho
a0COIOTHO HEBEPHO mucath (*).

CemenoB B.A.: f noka3an, 4To eciu MPOBECTH MACIITAOHBIN aHAIU3 ypaBHEHUS,
TO OHO CBOJIUTCS K XOJTOHY.

Hurmaryaun P.W.: DToT macmTabHbIi aHanu3 y Bac HeBepeH. S roBopro mpo
TOYHBIN pE3yJIbTAT, a Bbl IPUBOJAUTE KAKUE-TO OLICHKH.



CemenoB B.A.: Moe BO3pakeHHE COCTOUT B TOM, UYTO MPU OMUCAHUH MPOLIECCOB
CHHONTUYECKOT0 MaciiTada MCIOoJb3yeMble ceiluac ypaBHEHUS MpPAaBWIbHBI U HE
npuBOAIT K omuOke. Ho BmojgHe BO3MOMXHO, UTO JJI1 YpaBHEHUHN ISl MPOLECCOB
JPYTUX MacIITabOB HE CIIEYET UCIOIb30BaTh YPAaBHEHUSI XO0JITOHA.

Wrak, eciiv mo3BONUTE, s1 PE3FOMUPYIO CBOM KOMMEHTApUU. Y BaKaeMbIid aBTOP
JIOKJIa/1a MPEACTaBUI OPUTHHAIIBHBIN BBIBOJI YPABHEHUHN ABMKEHUSI aTMOC(EPHI B
KBa3UTUAPOCTATUYECKOM MPUOIUKEHUH, TOTYUYUB ACUMITOTUYECKH TOYHOE
JAArHOCTUYECKOE YPABHEHUE JUISl BEPTUKAIBHOM CKOPOCTH. I1omydeHHbIN
pe3ynbTaT OCHOBBIBAETCS HAa U3BECTHOM C Hadasa 20 Beka ypaBHEHUU TEHACHIIUU
nasiienus (tendency equation), cm. mampumep Eliassen, 1949 (The Quasi-static
Equations of Motion with Pressure as Independent Variable, Geofysiske
publikasjoner. vol. 17. no. 3.]). BeiBog Takoro ypaBHeHHS HE3aBUCHMbBIM
CII0COOOM IPECTaBISIET HECOMHEHHBIN UHTEPEC U ABJISIETCS HOBBIM U BaXKHBIM
pEe3yIAbTaTOM.

BwmecTe ¢ TeM, Heb3s COINIACUTHCS C BBIBOJAMU O TOM, YTO UCIOJIB3YEMOE B
HACTOSIIIIEE BPEMsI IMarHOCTHYECKOE YPABHEHUE /JI1 BEPTUKAIBHOM CKOPOCTU
ABJIsIETCS OIMOOYHbIM. [Ipu MofenpoBaHny KpymTHOMACIITAOHON TUHAMUKA
aTMoc(epbl, CHHONTHYECKUX MPOLIECCOB U IJIAHETAPHBIX BOJIH, C XapAKTEPHBIMU
npocTtpaHcTBeHHbIMU MacmTabamu 1000 kM, MaciTaboM ropu30HTAIILHON
ckopoctu 10 M/c, MaciTaboB BpEMEHHU CYTOK, MacIITAOOM BEPTUKAIbHOU
ckopocTd 1 cm/c, TeHIEHIMI TaBJIeHU 110 IPOCTPAHCTBY U BpeMeHH ~ 10
rl1a/1000 kM u 10 rlla/cyTku, MmaciTaOHbIN aHAIU3 YpaBHEHUSI TEHICHIIUN
nasneHus (hopmyna 3.7) NPUBOJUT K «CTaHIAPTHOU GopMyiie XOITOHA
(popmyna 5.5). Takum 06pa3oM, ee UCTIONb30BAHUE [Tl OMCAHUSI IPOLIECCOB C
BBIILICIIPUBEACHHBIMU MacIITaOaMU BIIOJIHE 0OOCHOBAHO.

[Tonmy4yeHHBIE JOKIAAYUKOM YPaBHEHUS MOXKHO HUCIIOIb30BaTh JUIS
OTHCaHUs ABUKEHUN KOHBEKTUBHOTO XapaKTepa, Ilie OHU, BO3MOXKHO (4TO HY>KHO
IPOBEPHUTH C MMOMOIIBIO YUCICHHOTO HHTETPUPOBAHUS), TAAYT O0JI€€ TOUHBIHI
pe3yJbTar.

Take oTMedy, 4TO 3HAYUTENbHAS YaCTh YCUJIMM MO afanTaluu
OPUMUTUBHBIX YPABHEHUHN ABMKEHUS JJIs 3a/1a4 IPOTHO3a MOTObI B IEPUOJ
pa3BUTHA 3TON 00JaCTH TUAPOPUINIECKON THIPOJUHAMUKY ObLTa CBS3aHa C
HEOOXOMMOCTBIO N30aBUTHCS OT WICHOB TOPU30HTAIBHON JUBEPTEHIINH,
MIOCKOJIbKY 33JJaHUE CKOPOCTEN KaK HAYAJIbHBIX YCIOBHI HEBO3MOXKHO C
TpeOyeMoi TOUHOCTHIO (Kak MoJBeKa Ha3al, Tak U ceiuac). B mpemsioxkeHHOM
YPaBHEHUH U1 BEPTUKAJIIBHOW CKOPOCTH TAKUE CIIAraéMbI€ IPUCYTCTBYIOT, YTO
BBI3BIBAET BOITPOCHI O €r0 MPUMEHUMOCTH ISl IPAKTUUECKUX 3a]1a4 MTPOTHO3A.
Cnacu6o 3a BHUMaHHE.

Cemenoe C.M. (npeoceoamenvcmeyrouwgunr). Criacu6o, Bragumup AHATOIbEBUY.
Mpbl B JIMCKyCCHMM YOYCTWJIM OJIHY BaKHYIO BElllb, & UMEHHO MPEUMYILIECTBA
UCIIOJIb30BAaHUSI ~ KBa3UTHJIPOCTATUYECKOW  ACUMNOTOTUKM TPU  YHCICHHOM



MOJIETUPOBAHUMU. Joxnamguuk YTBEPKIAET, 4TO UCIIOJIb30BAaHUE
KBa3UTUAPOCTATUYECKOTO MPUONMKEHHS] TPU MAIMHHOM PEIICHUH YpaBHEHUUN
CUJILHO SKOHOMHT MaIlIMHHOE BpeMs, 4yTh Jiu He B 1000 pa3. MoxeT ObITh KTO-
HUOY/1b, pa0OTAIOUIUI C BHIYMCIUTEIbHBIMU CXEMAaMU, TPOKOMMEHTHPYET JIaHHOE
yTBEpKJI€HHUE?

Kocrpbikun  Cepreit  BaagumupoBuu  (MHCTHTYT  BBIYMCIHTEILHOM
marematuku PAH): Eciu yuumwvieams unepyuio no eepmuxanu, mo 2mo yxice He
euopocmamuyeckoe  npubnudxcenue. CoomeemcmeenHo, ypagHeHus  0OyOym
cnodxcHee. A eudpocmamuueckoe NpUOTUdCEHUE, KOMOPOE UCHONb3YEeMCs 8
OONbUUHCTINGE NPOSHOCMUYECKUX KIUMAMUYECKUX Mooenell Ha OaHHbLL MOMEHM,
OCHOBAHO HA UCNONL30GAHUU OpPY2OU  8EPMUKAILHOU  KoopouHnamvl. Tawm
ucnonvzyemcs oaenenue. M eepmukanvbHas CcKOpOCMb mMAmM NOLYYAEmMcs U3
VPABHEeHUsl Hepa3PbIHOCIU.

Cemenoe C.M.(npeoceoamenvcmeyrowuit): Cnacubo, Cepeeii Bnaoumuposuu.
Ecmb 1u ewe scenarowue 8blckazamocs?

Coneukun [Amurpuii Muxainnosud (MucTuTyT oOKeanosormu wum. ILIL
IMMupmoBa PAH): PobGepr HckanapoBuu paccMaTpuBaeT MpoOLECChl TUMa
KOHBEKIMU. A B IMPOTHOCTHYECKUX MOJENSIX MPOTHO3a MOTOAbl U COBPEMEHHBIX
KJIIMMAaTHYECKUX MOJENAX JIEUCTBUTEIBHO PAacCMATPUBAIOTCS JPYTHE IPOLECCHI,
KaK yINOMHHAJ OMNIMOHEHT, IpPOLECChl CHHONTHYECKOro Macmrada. Y HHX
BEPTHUKAJIbHBIE CKOPOCTH MOpsAIKAa €IWHUI] ¢cM, U He Oosiee. COOTBETCTBEHHO,
ropusoHTaigbHbie MacmTadbl 1000 kM, Bpemsi — cyTku u Oosiee. BeiBoa onmoneHTa
0 TOM, 4To XOJTOH OBUI TpaB, SBISETCS BEpPHbIM. MHE KaXeTcs ClenyeT
yuuThIBaTh (Kak »To jAenan JlopeHl) Te ciaraembie, KOTopbie Pobept
HckanapoBruy oTOpachiBaeT.

OnmoHeHT ymoMUHal  3HaMeHUTyr0 pabory A.M. OOyxoBa o
reoctpopuyeckoM BeTpe. MoxkHO 100aBuTh, uyTo OOYXOB Ha caMOM Jelie
paccMmaTpuBai UACaTbHYIO JKUIKOCTh, M Y HETO TPaBUTAIIMOHHBIC BOJHBI OBLTH B
HAYaJbHBI MOMEHT, HO ITOCKOJIbKY paccMaTpuBajach OECKOHEUHAs! INIOCKOCTb, TO
OHM CO BPEMEHEM pa30eraiuch U Mcye3anu. JHEPrus yxoauia B OECKOHEUHOCTb.
Ha camom Jnene mpaBuiIbHOE pellIeHHE yKa3all 4yTh MO3:kKe amepukaHel biromMen.
OH yka3zaa, YTO MPUHUUIHAIBHBIM SIBJISETCS YUYET BA3KOCTU. 3a CUET BSI3KOCTH
TpaBUTAlMOHHBIC BOJHBI 3aTyXalOT B peabHOI atMocdepe.

B oejioM, €CIIM pacCMAaTpUBATh IIPOOCCCHI CHHOIITHYCCKOI'O MaciiTraba ¢
MaJICHBKMH BCPTHUKAJIbHBIMHA CKOPOCTAMH ImopsaKa CANHUIL CM, TO
TOPU3OHTAJIbHAasA JAUBCPICHINA, KOTOpas IMPpOUCXOJUT B IJIaHCTaApHOM



IPUTPAHUYHOM CJIOE, SIBIISIETCS PEIIAIOIIUM (PaKTOPOM, KOTOPBIN BCE OMpEEIseT.
U  neicTBUTENbHO, Kak MPAaBUIBHO  OIIOHEHT  CKa3ajld, COBPEMEHHbIE
IPOrHOCTUYECKHE MOJAEIM M MOJEIM KIMMAaTU4eCKUE B OITOM  CMBICIE
IPABUJIbHBIE, [IOCKOJIbKY YUUTBIBAIOT HEABHO 3TO IPEIIOI0KEHHUE.

Ecnu paccmarpuBath Tak, kak 23To Jgenaer PoGepr Wckanaposud,
KOHBEKTHBHBIE IIPOLIECCHI, TO THUAPOCTATHKA CEMYAC TaM HE IPUMEHSIETCH.
KOHBEKTHBHBIE TMPOIIECCHl CUUTAIOTCS ceiyac 0e3mMacITaOHBIMU TPOIecCamMu, B
HUX THUAPOCTATUYECKOE MPUOIIIKEHHE HE MUCIOJIb3YeTCs. DTO MacIITaObl MOpsiaKa
JecsiTKa KM [0 TOpPU30OHTaIM W BpeMs Imopsaaka yaca. Hcnosb3oBaHue
TUAPOCTATUYECKOTO  TMPUOIDKEHHUS B OTUX  ME30MACIITA0HBIX  MOJENSIX
MPAKTUYECKA OKa3aJ0Ch TYNUKOBBIM, HE yIAETCS ONMMCATh PA3BUTHE KOHBEKIMU.
[TosTOMyY M IPUIIUTK K HETUAPOCTATUUECKUM MOJEIISIM.

Hurmaryaun P.M.: Ecau npu sTux macmrabax HCHOJIb30BATh BEPTUKAIbHYIO
HWHEPIINIO, 3TO HEMPO(DHECCUOHATBHO.

CemenoB C.M. (UI'KD): PobGepr Wckanaposuu, Bbl ckazanm, 4Yro eciu
UCIIOJI30BaTh 3TOT MacmTad BpeMEHU (CHMHONTUYECKUM), T.€. HE CEKYHJbl WIU
MUHYTBI, @ TOpa3lo OOoJbIIMEe MPOMEKYTKH BpPEMEHHU, TO J00aBIIEHHE MAacCChl
BO3/lyXa HaJ JAHHOW TOYKOM MIHOBEHHO MPUBOAUT K YCTAHOBJIEHUIO HOBOTO
JIaBJICHUS. B COOTBETCTBUM C TUIPOCTATHKOW. A eciau Mbl J0OaBisieM Maccy He
CBEpXY, a COOKY, 3Ta TOUKa TaK)KE€ 3TO OYYBCTBYET MTHOBEHHO?

Hurmarynun P.M.: [la, 1mo4yBCTByeT MIHOBEHHO, ITOCKOJIBKY JAaBJIEHUE 10
TOPU30HTAII U3MEHSIETCS TOXe Oe3bIHEPLIMOHHBIM 00pa3oM.

Xouy no06aBuThb. Bnagumup AmnHaTonbeBHUY, s corylaceH ¢ Bamu, 4TO ecTh
MHO>KECTBO IPOIIECCOB, IJI€ BEPTHKAIbHAS CKOPOCTh (CM/CEK) IPAKTHUSCKHA HOJIb.
Ho s ceityac roBopro, 4T0 B paMKax KHHETUYECKA 0OOCHOBAHHOTO MPHUOJIMIKEHUS
HAJI0 HAMCaTh TOYHBIE ypaBHEHUA. BbI cka3anu, 4To Haao0 ydecTh JlopeHna: Max B
KBajpare. Sl roBopro, 4To HE HaJo!

OTtBeuy Ha BTOpO€ 3aMeyaHue. JleiCTBUTENBHO, T€HUAIbHBIE JIFOAW HAUIN
TaKOM METOJ, KOTOpPbIM TIO3BOJIICT, BBEAS CIIELUAIBHYIO BEPTHUKAJIBHYIO
KOOPAMHATY B YPABHEHHH JJI1 TOPU30HTAJIBHBIX TEYEHUH, PELIATh €r0 HE3aBUCUMO
OT BEPTUKAJIM B CBOEM MNpUOIMKEHUH. Tam Toxe reoctpopuka. Y MEHS B MOUX
YPaBHEHUSX TOXKE MOKHO CIENATh re0OCTPOPUKY.

S yTBEepxaaro, 4YTO MpaBUIBLHO HAJI0 MHUCATh YPaBHEHHE ISl BEPTUKAIHHOU
CKOpPOCTM Kak Ha crnaige 18, moromy 4TO eciau s mnpeHeOper BepTUKaJIbHOU



WHEPIIMEN, TO U TPEThE CJIAraeMO€ HE HY>KHO (KEJNTHIM BBIJEIECHO HA Cllaiize). 1o
BCE CJIEYET U3 ACUMITOTUYECKOTO aHAJIN3a, KOTOPBIU 5 3/1ECh HE IPUBOINI.

Ecnu macmtaObl mo BpeMeHu O0JIbIIe, YeM IECATKH CeKYH]I (B TOM YHUCIE U
Yachl, U CYTKH, U KaKhe yroJHO OOJIBIINE), €CITU XapaKTePHOES paccTOsTHUE OoJiee
KM U T.J., TO MOU YPAaBHEHUS TOUHBIE.

Ectp macca ciydaeB, rje KakMMHU-TO YJIEHaMH MOXHO MpeHeOpeub. UTo
Takoe reoctpoduka? B aToit 001Ieit cuctemMe ypaBHEHUM Ha ciaije 22 3TO TOJIbKO
CJIEACTBHUE 3aKOHOB MPUPOJbI M MPEANOJIOKEHUS THIPOCTATUKU. ECTh M apyrue

o . 0v
npeanonoxenuss. Hanpumep, 4acTHOW NPOU3BOIHOMU a—;‘ MOHO TpeHeOpeub B

ypaBHeHHU. Torjma He HY)KHO HAa4YaJIbHBIX YCJIOBHM JUIS 3THX CKOpPOCTEH, 3ajada
CHJILHO YIIPOIIAETCs, HO 3TOTO HEJb3s JIeNIaTh, €CJIM Bbl HAX0AUTECh HA DKBATOPE.
BHe skBaTopa 3T0 cTallMOHApHBIH mporecc. Eie pa3 moauepkHy, €CTh MHOKECTBO
IPOIIECCOB, JUISI KOTOPBIX 3TH YPaBHEHUS MOXHO YHOPOCTHTb. HO 3TO TOuHBIC
ypaBHeHHUs. TakuMm 00pa3oM, YIpomainTe TOYHbIC ypaBHEHHs! A TO, 4TO Hamucal
Xo0nTOoH, aOCOTOTHO HEBEPHO.

CemenoB C.M. (mpeacemareabcTByIommii): IlogseaeM UTOr Ha KaueCTBEHHOM
YPOBHE: BO-TIEPBbIX, YHACTHUKH JIUCKYCCUM CUUTAIOT, YTO YPABHEHUS, O KOTOPBIX
HaMm PobGepr UVckanmepoBud pacckasbiBaj, TMPaBUIbHBIC; BO-BTOPBIX, B
BBIUHCIIUTEIBHBIX CXEMAX IMPEAINOI0KEHUE THAPOCTATUYHOCTH YKE UCIIOIb3YETCA
MporpaMMHCTaMH; yBaxkaeMbli komMeHTaTop B.A. CemeHOB mnosaraer, 4rto
ypaBHEHUsI XOJTOHA BCE K€ KOPPEKTHBI ISl TE€X CIIy4aeB, I KOTOPBIX OHHU
MpeIHA3HAYECHBI.

To, 4TO MBI CIBIIANM CErOJHs, OYEHb HemnpocTtas marepus. KoHedHo,
HEJb34 B XOJI€ OJIHOTO OOCYKJE€HHUS 10 KOHIIa pa3o0paThCs BO BCEX JETANSIX, XOTS
B HEKOTOPBIX MbI pazolOpanucb. Y MEHS OCTAIUCh HEKOTOPhIE BOMPOCHI,
CBSI3aHHBIE C TEM, KaK IMOHMMAETCA BO BCEX 3THX PACCMOTPEHUSX ACUMIITOTHKA!
MpU CTPEMIICHUH MAJIOro mapaMeTpa K HYJII0 OJHA CUCTEMa YPABHEHUM MEPEXOIUT
B JIPYTYIO WJIM K€ U B PEUICHUAX TaK)Ke MOXKHO MEPEXOIUTh K npeneny. Hanerocs,
YTO MBI e1ie OyJeM UMETh BO3MOXKHOCTb 00CYJIUTh BCE ATU MHTEPECHBIE BOITPOCHI.

[To6maromapum  PoGepra MckangpoBuua Hwurmarynmumaa 3a  O4YCHB
WHTEPECHBIM JIOKJIA], ¥ TPEACTABJICHHBIE CEPhE3HbIC pe3ynbTaThl, Bramummpa
AHaronpeBnya CeMeHOBa 3a pa3BEPHYTHIM KOMMEHTApUH M BCEX KOJUIET 3a
ydacTue B MHTepecHou auckyccun. Criacuoo.



