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1. KPATKUE CBEJEHUA U3 I'A30IMUHAMUKHU
HEU3OTEPMHUYECKOI'O TEYEHUA

Ha nmpeppiaymmx seknusix Mbl nmonydniu nuddepeHuanisoe ypaBHeHHE TEIIo00MeHa,
YUUTHIBAIOIIEE MEPEHOC TEeIUIa 3a CUET TEIJIONPOBOJHOCTH M KOHBeKIMU. OJIHAKO paccCMOTpeNn
TOJBKO 3aJa4d TEIUIONPOBOAHOCTH. [l ompeneneHuss KOHBEKTHBHOM COCTABIISIOLIEH
TEIJI000MEHa HaM MPHUIIUIOCh BBECTH TaK Ha3bIBaeMblid Kod(hduiueHT terooraayn. Borpoc 06
ONpeJIeTIEHUU, KOTOPOTO Mbl OCTABUIIA OTKPBITHIM.

PaccmoTpum ¢u3uKy sSIBIEHUS TEIIOOTAAuN

B mponecce Temnoornau MOBePXHOCTH TBEPAOro Tejia O0MEHHBAETCSl TEIJIOTOH ¢
OMBIBAIOLIUM €€ MOTOKOM KHJAKOCTH MJIH ra3a. YacTuisl TEIUIOHOCUTENS!, HETTOCPEICTBEHHO
COIIPUKACAIOLIUECS C TBEPAON MMOBEPXHOCTHIO, NEPENAIOT TEIJIOTY CTEHKE TEIIONPOBOAHOCTBIO,
B OCTQJIbHOM 4YacTW MMOTOKa Mepefaya TEeIUIOThl OCYIIECTBISETCS TemJIONMPOBOAHOCTHIO H
KOHBEKTHBHBIM IEepPeHOCOM. B jlaMuHapHON 4acTH MOTOKA TEIUIOTa MEpPEeAacTcs B OCHOBHOM
TEIUIONPOBOAHOCTHIO, B TYpOYJIEHTHOM YacTH MOTOKAa KOHBEKTHUBHBIN MEPEHOC TEIIOTHI UTPaeT
PELIAOILYIO POJIb.

Kungkoct U ra3pl UMEIOT HeOOIbIIME KO3PQPHUIMEHTH TEIIONPOBOJHOCTH, MOITOMY
JJAMHHAPHasi 4YacTh MNOTOKAa TEIUIOHOCUTEs  €031aeT 00JblIOe TepMHYeCcKoe
CONMPOTHUBJIEHHE TTOTOKY TEII0Thl. DaKTOPHI, CIOCOOCTBYIONIME MEPEMEIINBAHUIO )KUJIKOCTH, B
TOM 4YHCIIE U TypOYJICHTHOCTh, CO3MAIOT OJIATONPUSTHBIC YCIOBUS IS PaCHpOCTpaHEHUs
TEIJIOTHI B dKUJKOCTH.

MexaHu3M MEPEHOCA TENJIOTHI MEKAY KUAKOCTHIO H ITOBEPXHOCTBIO TBEPAOIo TEJ1a, a
TAKKE¢ HHTCHCUBHOCTD €I0 3aBUCHAT, MPEKAEC BCEro, oT yCJIOBPlﬁ ABUKCHHUA TCIIJIOHOCUTEJIA.

XKp

Ha HaganmpHOM yuwacTKe IOBEpXHOCTHM, Kak IIPaBHUJIO, oOOpa3zyercs JaMHHApPHBIH
NMOTrPAaHUYHBIH CJI0HM, TOJIMHA KOTOpOoro yesenuuuBaercd. Ilo Mepe ynaneHus OT BXOIHOU
KPOMKHM YBEJIMYCHHE TOJIIMHBI JIAMMHAPHOIO CJIOST MIPUBOAUT K YMEHBUICHHIO €r0
YCTOMYMBOCTH U TPOMCXOAUT Iepexoa B TypOyJeHTHbI pexkum TedeHus. Ilepexon
JAMHUHApPHOTO TOrPAaHUYHOIO €0 B  TYypOYJIEHTHBIH COINpPOBOXKIAETCS  yBEIMYEHUEM
WHTEHCUBHOCTH TEIJIOOTAAYH.

JIBM>KEHHUE TEIIIOHOCUTENS BJOJIb CTEHKU MOKET ObITh BHIHYKAE€HHBIM MJIH CBOOOAHBIM.
[Ipu BBIHY)XIEHHOM JBHXXEHHHM CKOpPOCTh TIOTOKa BO MHOTO pa3 Oousbmie. TommumHa
IOTPaHUYHOIO CJIOS CYIIECTBEHHO 3aBUCHT OT CKOPOCTH. 4Ye€M OOJbIIE CKOPOCTh, TEM MEHBIIIE



TOJIIIMHA 3TOTO ciiost. [Ipu 3TOM yBenTU4eHHEe CKOPOCTH CIIOCOOCTBYET O0Jiee paHHEMY MEPEXOAY
JAMUHAPHOTO CJI0SI B TypOYJIEHTHBIA M pacIIUpPEeHUI0 001acTh TypOYJIEHTHOTO MOrPaHUYHOIO
ciosi. [loaToMy mpu BBIHYKIEHHOM [BHXKEHUHM TEIJIOOT/Aaya MPOTEKAET 3HAYUTENIBHO Ooliee
MHTEHCUBHO, YeM IIPU CBOOOTHOM.

NHTEeHCMBHOCTh  TEIJIOOTAAYH 3aBHCHT TakKxke OT (PU3HYECKHX CBOHMCTB
TENJIOHOCHUTEJIA.

TeH.JIOHPOBO)IHOCTb AKHUJIKOCTH BJIIMACT HAa TEPMHYCCKOE COIIPOTUBIICHHUE HaMHHapHOﬁ
YHaCTH ITIOTOKaA XUJKOCTH.

BsI3KOCTB JKMIKOCTH OKa3bIBAET BIMSHUE Ha TOJIIHMHY IIOTPAHUYHOTO CJIOSI M HA YCIIOBUS
nepeMenInBaHusl KUAKOCTH. [Ipu mpouymx paBHBIX YCIOBHSX B 0osee BSA3KOM KUAKOCTU
oOpasyeTcs OoJiee TOJNCTHIN MOTPAHUYHBIN CIIOM, a YCIIOBHS MEPEMEIINBAHUS CTAHOBATCS MEHEE
OnaronpusATHHIMU. [103TOMY B BS3KHX KUAKOCTAX TEIUIOOTAaua MPOTEKAaeT MEHEe HHTEHCUBHO.

IL10THOCTH TENMJVIOHOCHTEJISI TAaKXKe BIUSET HA YCJIOBUS (POPMHPOBAHUS MOTPAHUYHOTO
closi. YMeHbIICHHE IUIOTHOCTH Ta3a (Hampumep, BO3AyXa C YBEIMYECHHEM BBICOTHI IIOJIETA)
BElET K YBEIMYCHHMIO KHHEMaTH4ecKoro kKoddduuumenrta Bs3kocTd, Onaromaps uemy
YBEITMYMBACTCS TOJNIIMHA IIOTPAHUYHOTO cJos1. [103TOMy yMEeHbIIIEHHE MIIOTHOCTH ra3a BEAET K
YMEHBIICHUIO HHTEHCUBHOCTH TEIUIOOTIAYH.

3aBMCHMOCTD NJIOTHOCTH OT TeMIIEPaTypbl OMNpENENsieT MOABEMHYIO CHIY, KOTOpas
BO3HUKAET B MOAOTPETON KHUJIKOCTH, U, CIEIOBATEILHO, BIUSET HA HHTEHCUBHOCTh CBOOOIHOTO
JIBUKCHUSI.

TemioeMKoCcTh AKUIKOCTH BJIHMACT Ha HWHTCHCHUBHOCTH KOHBCKTHBHOI'O IIE€PEHOCA
TCIIJIOTHI. HpI/I OAVHAKOBBIX YCJIIOBUAX NEPEMCIIMBAHUA KHUIKOCTH C OOoMBIIEH TEMIOEMKOCTEIO
MEPCHOCUT OoJIbIIIE TCIJIOTHI, MO3TOMY MHTCHCUBHOCTD TCINIOOTAAYH TAKIKE BO3pPACTACT.

Ba:xHyro poJib B npouecce TenJooTaaqyu urpaer ¢gopma o0TekaeMoil NOBEPXHOCTH.

[Tpu BHemHeM oOTekaHuu (opMa Tela B 3HAYUTEIBHOH Mepe ONpeeliaeT YCIOBHS
GbOopMUPOBAaHUS TOTPAHUYHOTO CJOs. XOPOIIOOOTEKaeMble Tella HMEIOT 3HAYUTEIHHYIO
MOBEPXHOCTh, IOKPBITYIO  JAMHHAPHBIM  TOTPAaHWYHBIM  CJIOEM, M, CJIEJI0BaTENbHO,
HEONaroNpUsITHBIE YCIOBUS JUTSI TETIIO0OMEHA.

Bcé mepeuuncieHHoe TOBOPUT O TOM, YTO KOI(PGUIMEHT TEIIOOTAAYH 3aBUCUT OT
CKOPOCTH T€YeHUST W, OT KO3 (DHUIMEHTa TEIIONPOBOIHOCTH A, BA3KOCTH |, IUIOTHOCTH P H

TEIUIOEMKOCTH C,, OT TEMIICPATYP CTCHKH U JKHKOCTH, OT ()OPMBI U Pa3sMEpOB TeJla:
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2. IN®OO®EPEHIIMAJ/IBHBIE YPABHEHUS JIBUKEHUS I'A3A.

W3 mnpencraBieHHOTO (PEHOMEHOJOTHUECKOTO aHaim3a Kod(QuimeHTa TEmIo0Taaun
BHUAHO, 4YTO HaI/I6OJIbIHee BJIMAHHUEC HaA €ro 3HA4YCHUC OKa3bIBACT TIa30JUMHaAMHWKa TCUCHUA.
[Monyunm nuddepeHnmrambHple ypaBHEHHSI OMMCHIBAIOIINE TCUCHUE Ta3a.



2.1. YpaBHeHUEe HePa3PbLIBHOCTH.

VYpaBHEHUE HEPa3pBIBHOCTU TMPEJACTABISCT COOOM 3aKOH COXpPAaHEHUS MAacChl JUIs
DIIEMEHTAPHOTO 00BEMA KUKOCTH.
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2.2. YpaBHeHHE IBUKEHHS.

B knaccuueckoit mexanumke HproTOHa ABMKEHUE MATEPHAIBHOTO OOBEKTA OMUCHIBACTCS
3aKOHOM COXpaHEHHs HMIyibca (BTOpoil 3akoH HbIOTOHA), KOTOPBIA TJIacUT - HM3MEHCHHE
MMITyJIbCca Tela ONpeAesieTcss BEKTOPHON CYMMOM BCEX CHIJI IEMCTBYIOIIMX HA TEJIO U BPEMEHEM
MPUJIOKEHUS STUX CHIL.

dP=> Fd 3)

PaccMoTpuM MexaHMYECKOE paBHOBECHE SJIEMEHTApHOTO o0bema kuakoctu. Kak u
MPEXJIE OTPAaHUYUMCA IByMEPHOM mocTaHOBKOW. Cpenu Cuil, IEUCTBYIOIIUX HA JIEMEHTapHBIN
00BEM, paCCMOTPHUM TOJIHKO CHJIY AABJIEHHUS, CUITY TSKEeCTH, CHJIY TPEHHS.

HeobxoaumMo y4ecTh, 4TO MMIYJILC JIEMEHTAPHOTO 00BbEMa ra3000pa3HOM WITH SKHJIKOU
CpCaAbl MOKCT U3MCHATHCA U 3a CYET U3MEHEHUS IIJIOTHOCTU CpcAabl U MOCTYIUICHUA WJIM OTBOJA
KHUJIKOCTH U3 DJIEMEHTAPHOTO 00BhEMA.

[Mockonbky ypaBHeHHe (3) maércst B BEKTOpHOU (popMe, 3alMIIeM ero WieHbl B IPOSKIUH
Ha OCb KOOpJUHAT.

PaccMoTpuM NpoeKknuio Ha ocb X:

M3MeHeHne MMITyJIbCa JJIEMEHTAPHOr0 00bhEMa 3a CUET M3MEHEHHS IUIOTHOCTH MOYKHO
3anucarh CIeIyIoUM 00pa3oM:
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H3meHeHne uMITysibca 3J1eMEHTapHOTO 00BEMA 3a CUET TTOIBOJIA MACCHI.
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JleficTBUE CUJIBI JaBJICHUS.
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JleiicTBUE MacCOBO# CHJIbI (CHIIBI TSXKECTH):
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s ananusa AeMcTBUS CUIIBI TPEHHSI HEOOXOIMMO PACCMOTPETh HANPSKEHHOE COCTOSHHE

AJIEMEHTapHOT0 00BEMA!
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CymMa HanpsKeHUH B MPOEKIMY Ha OCh X 3aIUCHIBACTCS CIEAYIOUIMM 00pa3oM:
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Oo0wenunss ypasaenus (3), (4), (5), (6), (7h (8), nomyumm:
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ITo amanorumu BBIBOAMTCS YPABHCHUC JIBUXKCHUA B IIPOCKIMA HA OCh Y .
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Hcnonb3ys ypaBHEHHE HEpa3pbIBHOCTH, cucTeMy ypaBHeHui (10), (11)MOXKHO NpUBECTH K

BHU]LY:
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[TonydenHas cuctema HOCUT Ha3BaHue cucTeMbl ypaBHeHuid HaBbe - CTokca.

Kak BumHO cucTeMa ypaBHEHHMH BKJIIOYaeT B ce0sl paCTATMBAIOIIME U CJIBUIOBBIC
HaNpsDKEHUs TPEHMsI Ha IpaHsax sjaeMeHTapHoro o0béma. CorylacHo runore3e HproToHa 31H
HaIPSHKEHUS MOXKHO CBSI3aTh € IPAaJIUEHTaMH CKOPOCTEN B COOTBETCTBYIOILIUX HAIIPABICHUSX.
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Ecnu nmpuHATH, YTO IJIOTHOCTh M BSA3KOCTh Ia3a Ci1ab0 3aBUCAT OT TEMIEpaTypsl U
JIaBJICHUS B IIOTOKE, TO ypaBHeHUs1 HaBbe - CTOKCa MOYKHO NMPUBECTH K OoJiee mpocToMy BHy. B
COBOKYITHOCTH C YypaBHEHHMEM TEIJIOOOMEHa, IOJyYeHHBIM Ha MpeablIylUX JEKUUAX, U
ypaBHEHHEM cocCTOsiHUA ypaBHeHHs HaBbe - CrTokca sBISIOTCS 0a30i AN TEOPETHYECKOTO
aHaJIM3a TEIJIOOTAAYHU OT TBEPIBIX IOBEPXHOCTEN, OMBIBAEMBIX IIOTOKOM Ia3a WU )KHIKOCTH!
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3. CBA3b KOYOPULMUEHTA TEIIVIOOTJAYU
C IOJISAMU TEMITIEPATYP U CKOPOCTEHN

[Monyuyennas cucrema auddepeHnnanbubix ypaBuenuit (14) cnpaseainBa B J1000# TOYKE
BBIJICTICHHOW 00nactu TeueHus. OTHAKO pEIIeHHEe 3TON CHCTEMbl YpPaBHEHUN BO3MOXKHO TOJIEKO
OpU  W3BECTHBIX TPAHUYHBIX YCIOBUAX. [lOCKONBKY KOIPPUIMEHT TermaooTaauu O
OTIpEe/ICIISIeTCSl Ha TIOBEPXHOCTH TBEPION CTEHKU, HEOOXOJAUMO paccMaTpUBaTh pelleHrne BOIU3U
ATOM MOBEPXHOCTH.

W3 onpenenenus kodhduiireHTa TeII00TAAYN CIEAYET, U4TO:
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HUcnione3ys 3akon Oypbe ypaBHeHHE (15) MOXKHO MPUBECTH K BUILY:
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rue. (— - TPalueHT TeMIIepaTypbl )KUAKOCTH 10 HOPMAIU K TETNI00OMEHHON TTOBEPXHOCTH.
on ).
HApyrumu cinoBaMu AJIsl onpeAeeHuss KOI(PPUUHMEHTA TelJI00TAA4Yd NPH 3aJaHHOM

TeMmeparype SKHAKOCTM M TeMieparype o00TekaeMoii TMOBEPXHOCTH He00X0AMMO
omnpee/INTh IPAJMEHT TeMIIePATyPbl HA CTEHKe.

['pagurieHT TemnepaTypbl MOKHO ONPEEIUTh U3 PELIeHNs] YPaBHEHUS SHEPTUU, KOTOPOE B
CBOIO OUY€pe/b 3aBUCUT OT PACHpPENEICHHUS CKOPOCTH MOTOKAa B paccMaTpuBaeMoil oOmactu
TEUYEHUS.

4. 9JIEMEHTBI TEOPUHU ITIOAOBUSA

Cucrema ypaBuenuii (14) B oOmiem Buae He MOATAETCA aHAIUTHYECKOMY PEIICHHIO.
Pa3paboTranHble Ha CETONHAIIHUN JIeHb YHCICHHBIE METOABl PEHICHUS C TMOSIBICHUEM
COBPEMEHHBIX KOMIIBIOTEPOB U CYNEPKOMIIBIOTEPOB JalOT BO3MOXHOCTh aHaJU3UPOBATH
JIOCTaTOYHO CIIOKHBIE 33a/1a4¥l TETIO00OMEHa, Kak MpU JJAMUHAPHOM, TaK U MPU TypOyIECHTHOM
pexume TedeHusa. OIHAKO HEOOXOAMMOCTh MPUMEHEHUSI JAOPOTOCTOSIIMX BBIYMCIUTENBHBIX
PECYPCOB U CHENHATU3UPOBAHHBIX MPOTPAMM IMO3BOJISIET MPUMEHSTHh 3TH METOJIUKH TOJIBKO B
KPYIHBIX HCCIENOBATENbCKUX IIEHTpaX W Ha BEAYIIUX MPEANPUATUAX aBUALMOHHOH,
KOCMHUYECKOH, CYJJIOCTPOUTEIHHON, aBTOMOOHIILHOM OTpAaCIeH.

Jlo mosiBiI€HHS COBPEMEHHBIX KOMIIBIOTEPOB OCHOBHBIM METOJOM HCCJIEIOBaHUS
KOHBEKTHBHOI'O TEIUIOOOMEHa ObUI HATYpHBIA sKcnepuMeHT. OnHAKO cieayeT MOHUMATh, YTO
000 AKCTIIEPUMEHT BBITIONHAETCS B KOHKPETHOW YCTAaHOBKE C 3aJaHHON KOH(HTypamuei.
HOCKOJIBKy rasoJuHaMuKa TE€UYCHUA U, COOTBETCTBECHHO, TCHHOOGMGH B 3HAYUTEJILHOU CTEIICHU
3aBHUCSAT OT T€OMETpUU 00TEeKaeMoil OBEpXHOCTH U MapaMeTpOB TE€UYEHHUs], TO OINpeneEHHbIE B
SKCIICPUMCHTC KOBq)(bI/II_[I/IGHTBI TCIIOOTAAYH, CTPOro TroBOpHA, CIIPABCAJIMBLI TOJBKO IJIA 9TOU
KOH(GUTYpalluM M 3TUX NapaMeTpoB TedeHHs. UTOObl mepeHecTH 3TU JaHHbIE Ha Jpyrue
KOH(UTYpalMK WIH APyTrue mapaMeTpbl TCUYCHHs] He00X0IMMO 3HATH MpPaBUJia mepeBoaa. OTu
IpaBHJia yCTaHABIMBAET TeOPHUsi MOA00HS.

Teopust moxodmMs - 3TO yueHHe O MOAOOHBIX SABJIEHUSAX. B mpuioxeHun K (Hu3nyecKum
SBJICHUSIM TEOPHsI MOA00MS MPUMEHSIETCS MO JBYM HANpaBlIEHUSM: KaK CPelCTBO 0000IeHus
pe3yIbTaTOB (PU3UUYECKOTO M MATEMAaTHIECKOTO SKCIIEPUMEHTA M KaK TEOPETUIECKasi OCHOBA ISt
MOJICIMPOBAHUS TEXHUYECKHX YCTPOUCTB. Takum oOpa3om, Teopusi moa00usi MO3BOJIsIeT Ha
OCHOBAHHMHU OTAEJBbHBIX ONBITOB MJHM [JAHHBIX YHMCJIEHHOT0 MOAeJIMPOBAHHUSA NOJYYHTh
00001IEHHYI0 3aBHCHMOCTb U OTKpPBIBAET BO3MOXHOCTh H3y4eHHUS pabO4YuX TMPOIECCOB
TEXHUYECKUX YCTPOMCTB HA MOJECIIAX.

Jns peanuzanuu monooust GU3MYECKUX SIBJICHUN HE0OXoauMa MpONMOpIHOHATLHOCTh HE
TOJIBKO T'COMCTPUUCCKHUX IBJICMCHTOB CHUCTCM, B KOTOPBIX HNPOTCKANOT SABJICHUSA, HO U APYTHUX
(GU3MUYECKUX XapaKTEePUCTUK, ONPECISIOIUX dTH sBICHUSA (CKOpocTeil, Temmeparyp,
IUTOTHOCTEH | T. 11.).

Beenem psg mousTHl Teopunm momoOus. OXHOMMEHHBIMHM HA3bIBAIOTCS BEIUYUHBI,
MMEIOIINE OJMHAKOBBIN (DU3UYECKUNA CMBICT M OJUHAKOBYIO Pa3MepHOCTh. CXOACTBEHHBIMHU



HA3BIBAIOTCSl TAaKWE€ TOYKU CHCTEM, KOOPAUHATHI KOTOPHIX YAOBIETBOPSIOT T'€OMETPUUECKOMY
nooouro. CXoAcTBEeHHbIe MOMEHTHI BpeMEeHH HACTYIAIOT 10 UCTEUYCHUH TIEPUOJIOB BPEMEHH,
UMEIONNX O0O0Ilee Havaao OTCYeTa W CBS3aHHBIX MEXIy COOOW KOHCTaHTOW MOA00HS IO
BPCMCHH.

IMomo6HbIMH Ha3bIBalOTCS (U3NYECKHUE SBJICHUSA, IPOTEKAIONIUE B TI'E€OMETPUUYECKH
NOJOOHBIX CHUCTEMAX, €CIM Y HUX BO BCEX CXOACTBEHHBIX TOUKAaX B CXOJICTBEHHbIE MOMEHTHI
BPEMEHM OTHOIIEHUS OJHOMMEHHBIX BEJIMYHMH €CTh MOCTOSIHHBIE YHMCIIA. DTH MOCTOSIHHBIE YHCIIa
Ha3bIBAIOTCS KOHCTAHTAMH MOJ100MS.

Paccmotpum auddepennnanbHoe ypaBHEHUE TEILIOOTAAYH:
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3anuiieM 3TO BEIpaKEHHUE B 0OIIEM BHC JIJIS ABYX PA3HBIX CIIYYacB:
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Kak BumnHo, ypaBHenue (21), oTHOcsIIeecs UW3HAYalIbHO K JPYromMy mpolieccy,
TOKIECTBEHHO paBHO ypaBHeHHIO (18) mpu ycaoBuH, 4TO KOMIUIEKC KOHCTAHT MOI00MS:
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Bocmnonb3oBasiiuck cooTHorieHussMu (20) komruieke (22) MOXKHO TIPUBECTH K BUY:
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T.€. TEIUIOOTJAa4a B JABYX Pa3IMYHBIX, HO MOJOOHBIX CHUCTEMax OyJeT MpOTEeKaTh OJAMHAKOBO,
€CJIH B 3TUX CUCTEMAaX OJMHAKOBBI 3HAUEHUS KOMILIEKCA:

Nu = )\y =idem (24)




OTH KOMIUIEKCHI Ha3bIBAIOTCS YUCIIAMH TOA00US, ¥ IPUBEIEHHOE COOTHOIICHHE HOCUT Ha3BaHHE
gyucina Hyccenbra (Yucna momoOusi MPUHATO Ha3bIBATh MUMEHAMM KPYITHBIX YYEHBIX BHECIIMX
BKJIa]] B Pa3BUTUE COOTBETCTBYIOLIETO HAMPABJICHUS HAYKH).

C ¢u3MYecKoil TOYKH 3pEHHs] KOHCTAHTHI TMOAOOHUS TMPEICTABISAIOT COOON OTHOIICHHE
MacmTaboB BenuyuH. Hampumep, npu oO0TeKaHUM TUIOCKOW IUIACTHHBI 32 MaciuTad JIMHEHHBIX
pa3MepoB MOXKHO BBIOpATh UIMHY TUTACTHHBI, TOT/IA:
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OTcrozia KOHCTaHTa IIOA00US Cy MO>KET OBITh IIPE/ICTAaBIICHA, KAK:

Y.L (26)

Yucno Hyccenbra B 3TOM ci1ydae MOXKHO IIPEACTaBUTh B BUJIE:

Nu :O‘TL = idem 27)

Takum o00Opa3om, Id XapaKTEPUCTUKH TMOJAOO0WS SBIEHWH MOXKHO HCIIOJIb30BaTh
KOHCTAHTLI IMMOJA00MS U YHCJIA IOJ00HS.

KoHcTaHThl MOI00MSI COXPAHSIOT YHUCIOBOE 3HAYEHHE TOJBKO IS JBYX IOJOOHBIX
SIBJICHUH, HO OHM OCTAlOTCS OJMHAKOBBIMHU JJII BCEX CXOACTBEHHBIX TOUYEK PAaCCMaTPUBAEMBIX
cucteM. IloaToMy KOHCTaHTaMH TIOJO0OMS YAOOHO TIOJNB30BAThCA TPH MOJICIMPOBAHUN
TEXHUYECKUX YCTPOWCTB, KOT/Ia HEOOXOAMMO TOJNYYUTh IMOJOOHWE TONBKO MEXKIY IBYMS
SIBJICHUSIMU.

‘—Inc.na HOI[OﬁI/Iﬂ COXpaH}IIOT CBO€ 3HAUCHHUEC B CXOACTBCHHBLIX TOYKaX BCEX HO,Z[O6HBIX
MEXIy COO0OM CHUCTeM, CKOJBKO OBl WX HE OBbLIO, HO B Pa3IMYHBIX TOYKaX OJHOW M TOU JKe
CUCTCMBI 4YHCJIa HUMCHOT paSHBIe 3HAUYCHMH:I. qI/ICJ'IaMI/I HOI[OGI/I}I yI[06HO I10JIB30BATHCsI HpI/I
00pabOTKe OMBITHBIX JAHHBIX WM JAaHHBIX YHACICHHOTO MOJCIUPOBAHUS, KOT/Ia HA OCHOBAHHUU
W3YYCHUS SUHUYHBIX SBICHUN HEOOXOIMMO MOIydYUTh 0000IIEHHYIO 3aBUCUMOCTD, IPUTOTHYIO
JUTSL BCEX TIOJIOOHBIX MEXTY COOOM SBIICHUA.

DopMyIIBI CBA3HM MEXy YHCIaMH 1T0JI00MS Ha3bIBAIOTCSl YPABHEHUSIMH MOA00MS .



5. BOITPOCHI VI JTUCTAHIIMOHHOI'O OCBOEHUA JIEKIINHN

1. ITepeuncnure KOPOTKO (GaKTOPHI, BIUSIONINE Ha KOIPDHUIIUESHT TEIJIO0TIauH.

OrtBerT:

2. Ha xakux 3aKOHaX COXpPaHEHHsI OCHOBBIBACTCSI TEOPETHUUECKUN aHAIN3 IBHIKEHUS KUIKOCTH
WIM ra3a. 3anunmTe MaTeMaTnyeckrue (OpMyIUPOBKU ATUX 3aKOHOB.

OrtBer:

3. 3anumute onHO AuddepeHInaIbHOe YpaBHEHUE TBIKCHUSI BIOIb OCH X. Y KKUTE WICHBI
ypaBHEHUs, OMUCHIBAIOINE KOHBEKTUBHBIN EPEHOC MACCHI )KUJAKOCTH WJIH ra3a.

OrtBer:

4. JlaiTe onpeneneHue MoJ00HBIX (PU3UISCKUX SBICHUH.

OrtBer:

5. 3anummte nuddepeHImanbHOe ypaBHEHHE TEIJIOOTAAYH U 0e3pa3MepHbIN KodpuimeHT
TEIUIOOT/Aa4H, IOTYYESHHBINA U3 aHamu3a IupepeHInaTbHOT0 YPaBHEHUS METO1aMU TEOPUHU
moxo0ous.

OrtBerT:

damvumug Uma OtuecTBO:

I'pynna:

IToanuce:

Jara:




