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The Problem of the Thin Plate’s Dynamics on the busis of the Asymmetrical Theory of Elasticity

B tpexsepuot ofifsctir Tommol inacTimg PUECMATDIBUCTCS HANRTIIC-KPacsan Jalia oomeil Thexmepioii
HECHMMETPHEHCH TEOPRU YEPYTOCTH (ROTIS BpOiIeEs enoBotant), I siyessts 3a30H Kok OCHOBY PHHHMEE
ACHMITOTIYECKHA  WMET04, NOCTPOSHA ONpeICISMOMAR  cilcTeENMa ANOEPEMHMATREEY  VPRBHCHITE, & Tmowe
FPLAMARLIS W RATAOBILE YOIORHE I8 AHYTDCNMER 32MATH (498 mpWRALTEeA ABYMEPROA TeopHH). 3agaus
MDIPERCN0R UPSHMASTCHR Kax KRazdcraTHeckan, s stofl e sageam, Tpelys onpenenense orpaments (a
CMBIEAE BCHMITOTHEH] OT HEKOTODEIX GUBITSCKHL  KORCTART MATEPHANDL DIACTHHKEN, JOKRINEIZTCE, STO
ACHMOTOTHYUCKDE DAITOMeRNE [N auyTperiel tanesw, 18 J1ore CTYHER, MPRCICT K CpRXIATHON TeopHH
AUHRPOMOIIRPHET MIACTHI, KOMAE TOBOROT RMEMLIOTOR Tepen MEPEMEERA [CTECHEMIRLS NoEcHTH),
DMaenssO WIVGEETCR TER®E TOT CAVHUH, EOTIA B TOHXOH TPeXMepHofl nEmacTs MIECTHHEH, © CBMOTO Hidwaz,
Al YPARRCHHA, IPRHMTIME H HETATLELIE YoNoRIE ATOPCO BRpHAHTE TREXMERUOT RecifMMaTieTHol Teapn
FTPYTGCTR (TAR HIJLIBACMER TEOPHA G0 CTecHoHHAM BRalleHmen),

1. TnyGoroe HIYHCHHE B ACTHTLHOE METEMATHYCCKOS OMHCAHHE MEXAHWKH ABTIEHMAA,
CBASAHHGE ¢ BH}TTPEHHHM BIAHMOOCHCTEHEM 9aCTHU B YUPYIHE TERaX, OCODeHHO HMC-
IORX MHKPOCTPYKTYDY, NPHECIM K 0000WEHHI0 KIACCHYECKON MaTeMaTHYCCKoll Monemn
TCOPHH YUPYIOCTH 4 COINAHHID HECHMMCTPHSHON (MOMEHTHO, MHKponoagpHei) Teopun
YOPYTOCTH, MK HHA%MC, KoHTHHYYMA Koccepa [1-7]. B macrommee BRCMA, HAKOILICH RS
SKCMEPUMCHTATRHBIC QUKTH CEHASTENLLTBYIOT O BRICOKOH pomu BHYTpeHHEH CIpyRTypRl
MATEPHAILZ 8 MPOLCCCA, CONPOBOMIAKIIMY ¢ro Aehopmuposanme. Ocofil HUTEPEC B
ITOH 00NACTH CBS23H C NOSBTEHHEM HOBOIL TCXHOIOTHYECKDH BOIMOKHOCTH He TOABED
HAIOOaTh 1 HIMEPHTE SICMEHTEL BHYTDCHHCH CTPYRTYDPSI TBEpABIN TET, HO M OHA3BIBATH
SIHAMHE HA ITY CTPYRTYPY, 4 B CNYYAS HAHOTEXHOIOTHH H, COSIARATE HEODXOIUMbIC JLIH
TpelyeMble CTPYRTYDHRIE 33CMEHTBl Ha MHEpoypoBHE. BmisRaeHue IuHAMHUCCKHE
3bbeKTOR B TREpAMX Tenax c MHKPOCTPYKTYPOil  ABiAeTcA Beosma sddiexTHBERM
CPCIACTBOM HIYYCHNE CIPYKTYPR! W CBOHCTE COBpEMCHHBIX MATEPHANOR, 118 paspadoTsy
HOBRIX METOI0B U CPEJICTE HIMEPEHHA, KOHTPOME W JnarHocTHyy, Ha ocHone CTPYRTYpHO-
<i‘:ummeﬂmum-{c@m MOAxQL WA H3YHeHHSE ToR00KMX THHAMHYECKHY 54184, 3 TAKHC
38785 0 KOHICHTDALHH HAMPAKWCHHH BOKPYT OTBEPCTHA M TpeNHH M.T.1. MOCAYEHT
MATEMATHYECKAR MO2TE HECHMMUETPHYHOH TCOPHH YIPYIOCTH,
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AKTyansHa OpoliicMa NMOCTPOCHHA TAKMX MBTEMATHYECKMX MOJSNcH THHAMHEH
MHKDOTIONADHEIX TOHKHMX crepmuell, mmacTux u oBonover {1], xoropue mormm 68 ¢
AOCTETOHHOH MATEMATHYECKOH CTPOTOCTRE) ATCKBATHO OTPAKATE HUIHUECKYIO CYNIHOCTE
COOTBETCTRYIOIUMX TPCXMEDHEIX HAYANBHO-IPANHYHRIX 38089, M KOTOpHE, OBLIM Gal
OPHEMIIEME! [UTH B BRIMHCIHTEIRHON Peal3atHy.

ACHMITOTHYCCKHI METOJ RRIASTCA OCOGCHHO ECTECTBEHHBIM METOZOM B TEODHH
TOHEHX CTEPAHEH, NAACTHH H 050N09EK, TaK K48 NOCASOHHE NPCACTABIAIGT cobol TOHKOE
JpHOPMHPYEMOC TEN0 K MANEL NapaMeTp (OTHOCHTENEHAL TONIUHHA) B CYIIHOCTH BXOINT
B OOpCHCHCHHE caMoTo o0beKTd HCCHEADBAHMA.  ACHMOTOTHYCCKME METOIH 1o
KIBCCHYECKOH TEOPHH YNPYTOCTH /18 TOHKHX CTEPEHEH, IM8cTHH 1 0B0N0YeK passuTL B
paborax [8-11].

B pabore [12], n1a 3anaum cratrn, pasensaetcy ACHMITTOTHYECKHT NOAX0 # HA ITOH
Gase crpowrca o0Mas TEOpHA TOHEMX TUIACTHH HA OCHOBE HECHMMETPHUHON TeopH#
YOPYTOCTH C HE3ZBHCHMBIMH TONAMH TIEpeMeticHuil uw spamemni (HTY ¢ HIIIB).
Hayuaerca BHympeHndi HTSPAUMOHHEIN NPOLCCE, Pe3yNRTaThl KOTOPOrO NPHEOAST K
obuieli NPHENATHOR-ABYMEPHOH TEOPHH MHKPONOASPHLIX NIacTHH, CIpouTcs Teopna
norpascnoa o HTY ¢ HIMIB, B oTiM4Me 0T x7aCCHYSCKOTD CHYHAR, KOTAZ HIMeeM
OAOCKHI H AHTHNAOCKHA CHI0BLIE MOTPAHCION, JOKAIBIBACTCA CYLIECTHOBANNE YETHIPEX
THIOE NOIPEHCI0ER (CHNOBON M MOMCHTHRIA TAOCKHH M aHTHOOCKWI morpancion).
HayusioTes ocHOBHEIE CBOHCTBA YRASEHHEIX THNOR norpaHcnoes, Crposres dyHKILM THIA
nerpancnod. Haysaeres sanava cpantMeanus I8YX aCHMITOTHYGCKHX PaifiomeHH (BHyT-
PLHHENO ATEPAIHOHHOIO HPOLEca M NOTPAHCAOA), B PE3YNILIATE KOTOPOTD TPEXMEDPHEIE
IPAHHYHER YCIOBHA HECHMMETPHYHOH TEOPHH VIIPYTOCTH, EOTOPRE NOCTaRNAeHH Ha Goro-
BOH UHIHHIPHYCCKOH NOBEPXHOCTH MUTACTHHEN. PACIIEIIAIOTCE Meway ofmell npusaan-
HOH-ABYMEpHOH TCOpHeR MIAcTHH M NorpaHcioamu. B pesyartare, ofmas npuenaanas-
ABYMEPHEA CTATHYECKAR TEOPMA MMUKDOHOASPHEX TOHKHMX TUIACTHH BRIGCISCTCH Kak
OTOCIEHAN KPAeHAR JA0A9A MATEMATHMCCKON disuKH. PA3Iens0TeA TAKME KPACRRIE 3aTa4YH
BEEX HETRIPCX THROB morpaHcioes. Mséwores pesyanTaTh mocTpoeHns ofmcit craTive-
CKOMH TCOPHM TOHKHX NIACTHH Ha ocrose HTY co crecHennsm spamesnen (HTY co CB).

PacemoTpuy M30TPONMYH NNACTHHEY NOCTOSHHON Tonmues 2h  xax TREXMEPHDE
ynpyroe Teao. OmHeceM OCH x). x; ICKSpTOBOH TIPAMOYTONBHOH CHCTEMB KOOPIHHAT
X {i - LE,?&} K CPeUEHOH IIOCKOCTH NNBCTHHYH, 0Ch Xy HATIPEBHM [0 BEPTHEATH BBCPX,

ByneM HCXOAMTE 43 OCHOBHEIX YPARHEHMH NPOCTPAHCIBCHHON JunaMieckol 1a1agm
HTY ¢ HIMB [2).
YpaEHEeHMA IBHKCHIS
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KOMIOHEHTE! HECHMMETPHYHOTD TéRIopa JohopMamvil o TeNIopa MarHOa-KpyaeHua; I —
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BEKTOP UEPEMEIIEHHE, -BENTOP HEIARHCHMOrC TIOBOPOTR2 TOHEK  TCIA-TUIACTHIEM,
}\., Ly &, |3, ¥ € umn A, |,l'1 ', ﬁ', "F'", ¢ _ynpyrie KOHCTAHTE MATEPHATA [IIACTHHKH;
3, —cHMBoasl Jlenn-UnBNTa, 3anaTol B HHASKCAX oBo3gayaeTca AHHepeHUMPOBAHIE 110
COOTBCTCTBYRIMIEH HesaBHeHMoll nepeMennoi. HHNSRCH §, [ NPHEHMAIOT JHAYCHIR 1,23
Ha [iocKooTsx ¥y = =h [ASCTHHEM CUMTAIOTCH JANAHHEIME CHIOBRLE H MOMEHTHLIE

IPaHHYHBLE YCEOBHS
Oy =Pl Wy =m 1pH X, =xh, (i=123) (1.4)

rae pl.z : m* (:' - ],2,3}—1{0}-{nunm{m BHEINHMX IAJAHARIX YOHIRA ¥ MOMEZHTOR Hi
OHLCHBIX MIOCKOCTAN NMAETHHERH.

Ha GoxoBof URIHHAPMMECKOH [OBEPXHOCTH (3=F,U%.] B obmem cuysee
CHHTACM JIATAITHBIMK f“paH!{"-I'ElE-JI: }'Cf[DHHH CMEIEHHOTS THITA

Oy = Py my =n, B 2 (i,j='l,2.3]l

il £
(1.3)
- - -_ - o1

=i, ,0=0,ua 3,
rae  p,m,, {.g' =12 3}--m:.muucum 3aJAHHELY  BHOIIHEY  YOWLMH M MOMEHTOR]
JJ‘ ~FHIAHHBIE BERTOE ]ICPQM.E]IJ,&!'I]EH H HE3ARMCHMOID DOBDPOTA.
By/eM CHHTATE, IO 3A0AHE TAKKE HAYATLHEIC YCIOBHA [ BEKTOPA NEPEMEUICHRA

i

—~ " il
I, REKTOPa HEIABHCHMOrD MoBopora (1, REXTOR MOCTYTATCNRHOH CKOPOLTH — H
i

i i
BEKTOPA YTIOROI CKOPOCTH — (U1 SacTHl Teda np ! =(],
dt
Pemrenue NOCTABICHHGH HadampHO-rpanuaHoi samass (L1-(1.5) 218 mraCTHHER

CHTAMMBACTCH WE CYMML POIIGHHA CHMMETPHYHON 10 X, W ofpaTHO-CHMMCTPHIHOH

qa1a9 (B cuMuMeTpuHoll  sagawe  ueTHRle 0o X;  BCMMHHE Gy ayr

Oy1 292259539 Uy 2 O Mis s lgzs Mas o Hap o 3y 83 5 O3, HEACTHBIE

Oy s Tpay Taz s Ooqa Wy My o Mg o M 5 By O} o Uy, Myl B oBpaTHO-CHMMETPHIHGI
3E0a4e-HaobopoT).

[peanomaraeres, 4T0 TOMUWEA TUIACTHHKM MATa N0 CRABHCHHIO C XApaKTepHEM
pavepom e @ ® cpeannsoll maocxoern (Zh<<a, & =h/a <<1-manui
TEOMETPHUECEMIL HAPAMETP).

X0TH MCXOAHEIC ypammenus W rpamyumme yenomua (1L1)-(1.5) HTY ¢ HIITTB me
COTEPKAT MANOTD NapaMeTpa 8, np BECACHMH HALIEHAMK MACTIT200B [ANIA KOOPAHHAT
H BO BPEMOHH, 3TH VPasHeHMA TPHHEMAINT opmy, 8 wotopoll Manef napaMeTp fvaetr
CTOATE TICPCA HEKOTOPRIMH TIPOHIBEOTHEIMH,

MosTomy, setod, wanaraemedi B jaauHoit pabore, OpHMEHAeML K PeIeHHIe
AMHAMMIECKHX 3134 MUKPONOISPHOH YIPYTOi TOHKOH NAacTHHKH, OYNeT 0THOCUTRES K
KATETOPHH METOI0E CHHTYJAPHLIX BOIMYUISHMR [8-11]. Tlpsaep#iBascs' OCHOBONOMA-
FaIOIEro MPHHIMANG ACHMITOTHICCKON TEOPHIH MHTEIPHPOBANHS CHHTY/ISPHO-BRIPOAKIIAR-
mHXCH CHOTEM AudepCHUNATEHEY YPABHEHIH, B OCHOBY paccysactHui GyaeT noIowEHo
CBOHCTEO HALPAKEHHO- 1eQOPMUPOBANIOID COCTORHHA (HIC) no HTY, senpTeR2iomui
IHHAMHUCCKOE BO3ACHCTRIE, BRIPAKAEMOE CTRYKTYPHOI GopMynoi

(HACnenn=HACea-{HICxp. {1.6)

B JToM paBcHCTBE HMMHHMM HHexcasn orsesensl no HTY nomioe, suyTpeHHee
{nponuxaromes) u Kpaeeoe HJIC naacTHnym. Jmece mpuuato, 4T0 Kpaesoe HIC
HIGCTHHKH HMEET KBASHCTATHYCCKH XAPARTEP M, CICA0BATENBHO, OHO BOIHHKAST BOIMIN
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GoxoBoil mATHHApHYeCKOl HOBEPXHOCTH IUIACTHHKH » M GHCTPO (IKCIOHEHIHAILHO)
38TyXdeT TPH YIAMeHMH OT Hee B ray(e Tpexmepnoro Tena ToHkoil nnacTHexM, YTo
kacaercs BHyTpexHero HIC, To owo B xamigoMm npHOAHMEeHHHM OYIeT ONHCHBATECS
ABYMEPHEDMH JHHAMHUECKHMH AnddepeHUHalbHEIME YPaBHEHHAMHE (N0 MepeMEHHEIM

X H X, W BpeMeHn T ),

Komuemmpis pacaresesnsa HIC Touroil mnactiain mo HTY va suytpennee (BHIC) u
xpaceoe (KHIC) 7 daxT KopeHHOTO PasnHYIHA MEHIY HX CBOHCTBEMH (kKak dHInYeCKoro,
TdK H MATEMATHICCKONO XapaxTepa) OPHBEIYT & HX pasderbHOMY HocnedoBaumio. C oToH
TOMKH 3PCHEA, OCHOBHED OPEIMETOM H3yueHHA 0y1eT Bonpoc o NpHOTHKeHHRIN METOOAN
BHYTpeHHETo pacaera nazcrusxy (onpexencane BHIC nmo HTY) m kpaceoro pacdera
(cnpenenenne keasucratedeckoro KHIAC no HTY) Ofa Mmerona cTtpoatcs Ha Dase
BCHMITTOTHYECKOrD (pn Manofl OTHOCHTENBHON TONIDHHE MNACTHHKH) HHTEIPHPOBAHHA
TPeXMEPHED JnHEeiHux ypasseduii (1.1)-{1.3) mmnasorzeckoi 3agawn HTY ¢ yuetom
COOTBETCTEYEMM: Tpaswuney yonosui (1.4), (L3) »u Havaneswx yonosdil TpexMepHoil
HTY ¢ HIIIB.

Tarny obpaszom, B Tpessepuiix yparnennax HTY ¢ HIIHIB (1.1)-{1.3) seuioamnm
JAMEHY HEIABHCHMBIX IEPEMEHHMIN

T -y
6 =aE, y=al, By=il, L=4T (1.7)
rae £, =87/, .
3meck C,-XapaxTepHas CKOPOCTh PAacHpOCTPAHEHHA YIPYTHX BOJH B DECKOHEHHOM

CTEPEHE (0 KIACCHYECKOH TEOPHH ¥IPYTOCTH),
Bemmunna (0 xapaxtepiaver HJC no spesenn. Tepeiiaem tamse x Se3pasMepHbiM
BETHYHHAM

: oF, i = 3§
E:=5' ' E.‘I=_'£':T-_" ' |E.ir'= ; J:_- ! &' -J -LI
a pC; pCra ph (18)
F}‘:“ }I.a: 1 H“L. 1 E: U'g :E= Elz‘-?= 1','-! ’E= f'-‘
PG pcy pe; pe pc,a e

H TIOCAE 3aMEHL! HOIARMOMMEX TepeMeHHEX no dopamyaam (1.7), wd mecTto ypasHCHHI
(L1Y{1.3) nomyuusM  CHHUYINPHO-BOIMYIMEHHYHY  CHCTEMY  JWiepeHIMANbHRIX

YPaBHEHHH ¢ MATHIM MapaMeTpoM O .
P’EIHE"HI-[E 'H-.'!I}"T’FIEHHEE 3AAAYH NMPEACTABHM B BHOC HCHMOTOTHAMGCKOM p&?ﬂDH{EHHﬂ

5
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rae Q-—nmﬁuc HI HANPAMKEHHH (CHAOBRIX M MOMCHTHBRIX), HepeMElEHHE H MOROPOTOR;
{ ~HATYPATBLHOE SHCND, KOTOPOC PasadvdHO Q08 DE3IHYHBEIX  BEIHYHH W KOTOpOC

ONpeacifAcTCR M3 YCUOBMA MOAYYEHHA HENPOTHEOPSUHEOH pCRYDPEHTHOH CHETEMB!
ypapeeHmi  (mocne nogeramcssst (1L7)-(1.9) B cmeremy wpasmenuit (L1)-(1.3) n

MPHPABHHBAR B KAKIOM VPABHEMHW X HYTH xoddHIMCHTEL npH Beex cremeHsx O,
HAYHHAA C CaMOTO HIH3KOro).
Taxsm ofpaios, 00TyHM (3ISCh MBI HITOHEMM TOALKD 38734y nsruba):

ana ofpaTHO-CHMMETPHYHOI Mo X, 3azaun (H3rub nnaeiaen no HTY ¢ HIMIB):
g =1'm8 0,305 0os:s Oug oy sbhips By s Phgsa by B> By 5 00
g =008 0,0y ;043 50, Oy s lyg s Wy o Mo sl o By 5 Uy, 00, (1.10)
B=-1,k=-2



Crieundingeckie cBOHCTBA BHYTPEHHETO HTEPRIMOHHOTO MPOLUECid LM TPEXMEpHOLD
TOHKOID T4 ONACTHHKH COCTOAT B CIeAYIOIIEM,

2) TAK KaK MOTYHCHHER B ACHMITOTHYSCKAX PHOIHKCHHUAX CHOTEMA ypassennd HTY
¢ HIMMB gonyckasT MHTCIPHPOBANHE MO NEpeMeHNOH T, T B pe3yasTAIE NOTYHAETCH,
qro BHIIC naMeHACTCR M0 TOALUHHE NASCTHHKH [0 I0BOARHO NPOCTOMY SAKOHY,

f) B onucanuy BHJIC ocraeTcd BWACHUTE DONb. NPOCIPAHCTBEHHEN OSPEMEHHELX

R -
( i }_, SR TOMOMEHHE TOIKH Ha CPETMHHON IUIOCKOCTH MAACTHHKH,

C oaToft ToMKH 3peHHA ucnccooDpasHo BBEICHHE BMCCTO CHIOBRIX M MOMSHTHHX
HANPAKSHH CTATHRECKH HM IKBUBAICHTHAIE YCILTHA, MOMEHTE! H THITSPMOMEHTLL

Tlas sagaan warufa nnscruuen no HTY (ofiparao-caMMerprusad 10 X, ragaa)
yrvm momstasme ovayr (1210 vewnma N {nﬂl:l?p,E]._Eﬁ,?sE}, NOMEHTE
L, (ij:1122,3312.21), M, (i:112233122)) " HEPMOMEHTH
A, (mn:13,31,23,32),

k

A [ &
N =‘__]:'3mit.= Ly =£ij‘£‘3 M, ‘__Eﬁu'jxﬁfixz Ny =£.”'m-’fzdx3 R

Ocuopnas paspelaionian cicrema ypasnenufl qni BHC no HTY ¢ HINLIB s

amasy HarnGa HA YPOBHC MCXOIHOTO ACHMOTOTHYECKOIO NPHOMHMCHUY (S ='[]'). T8

OCHOBHAR DRIPCINAKIIAA CHOTEMA YPaRIeHui NPHETLAHO - ABYMEPHOT TCOPHH TOHEHX
o f] e hil
maaeTan oo HTY ¢ HITIB nonyqaetes OTHOCHTEIRHD BEAHMHHL N':' N”I i.’,; ;!],
i fl i
L':"]I}..L{Q'JJ:I.I.-lulflt-l']l]1Ll':!J]|JC|“} kﬂhkﬂhklm klzI‘rluirrigllfrl;??’r{ﬂ] H,.f'."-'] n':'-ll ﬂi'ﬂ.l H
BLIPAMAETCA TAK,
YPABHEHHA IBHHCHHA

= ar i) rind 'FEW {nl

u_-'i'q “ali""-_l =2hpr 27
| dx ox. art
- 52000 (1.12)

i) apdo %0

':'I__F ”I".‘.'. & :ai.'_l":!'_ P\'T,I::I = 2 L _9m

(-Jvtj HI‘.. ) o I:-I'rl

- 7 i) ] . ] @:fj (]

i A NN -2 —2-2p

ax, i, 3¢

COOTHOMEIHE Y IPNTOCTH
N = 2+ )l 4 (- a)rl] (173)
N - Eh[(u + ct)l'i': +lu-a i“k’] (2_'_3)

= ) o (1.13)
Ly = 2;’1[{2"-" = ﬁ]kl:.: : ¥ ( 19) e ':L:.I?J)] (Kp}jlliicp:f _HHij‘K]CDEj
L - 20ty + f + (y ~ek©] fim2)

il Nlm 7l

K KOTOPEIM CHEAYET NPHCOSTHHNTE IH0AYYCHHEE 1A ..!"'l'r31' i 1_1 BEIDHCHES

w9 =2hx (12X —=Y), LY =2hg (1.14)

TEOMETPHHECKHE CODTHOTIICHHA

g ig )



{n) W[I‘.}
)« Z—y0f), Tfhe o—-of
dx, g (1.15)
) (o)
(0) o f]ﬂ 12 L0 _ aehs 1=2
- 29 ), 40 2

B (1.12)n {1.14) cnemveT y4ecTs TAKXKE

3.5 F& Py s Pz P T PJ"'PA
2 2 2

mf +m, m; +m; m, =,
Hi = 'p= 5 [1': -
2 2 2

OTMeTsM, 970 BEMTHYHHE W“”{xl,x” } G':H:I(x.,xa,f} O{n](x.l, oo f JipLALlaBﬂHJOT

(1.16)

coboil BEPTHEANEHOC NCPEMELICHHE H TIOBOPOTR BOKPYT ocel X, M X, TOHEK cpeaHAHol
MIOCKOCTH MAACTHHER.
OCTANBHEIE BETHYHHEL

M{u} M[u] M i;n M i‘:}, H;E’, Al N;}E Alo) h{;;'i Kﬁ'}, K:ET:

131 311
K,{E},Ké?}, KEE:J, Lﬁ}, E” : Lg: I, L‘;:'!], Bm] |3|n'5_mr Qgﬂj ONPEAeNAKYTCE  TOCOE  PCLLICHHA
OCHOBHOH paspemmaomei cueremnr ypasnenuii (1.12)-(1,15) mo dopmynas:
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KGMUDHE—'HH:I BEXKTOPE NCPCMCICHHA W BSETOPRE HCZABHCHMOID TOBOPOTE TOHEK
TPEXMEPHOTO TeJa-IIIACTHHKM BRPAKAIOTCE hopMymaMi:
—x 9 _ o) _0Y(1—-2) L
u=xp" (1=2), 5, =W", 0 =0"1-2), 0,=xf
4  HOMIOHEHTEI CHIOBOFO M MOMEHTHOTD TCHSOPOE HANPAKEHMH, KOMIOHEHTH

HECHMMETPHINOTO Tewiopa  achopmaipsit »  Tewsopa  usrufa-gpysemms  ByayT
ONPEEATECA 10 BRIPEHSHHAM,
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O = -;INE;']{IZB. 1-2,273), 0, = 5‘;’—3—;-341{;”3(@; 111,22, 33,12,21)
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e zi;;,'_;}" (i:11,22,33,12,21) , ps= ?—!—;.tlh{ﬂ (13,1 +2,273)
1 T

-

y=TO31-2, 273) v, =5 K (:11,22,12,21), vs k¥
Ay = kuEiU] (4:11,22,33,12, 21) 4 s = x;'fEtzl.] (1_' 2} » Knn = Lgl;] (1 - 2)

Boanin GoxoBON NOBEPNHOCTH TUIRCTHHEM BOINEKACT HANPALKCHHOC COCTORHHE
norpascios no HTY ¢ HIINB, kotopoe B KBasuCTaTHHECROM NPHOTIMECHHH  PE3KO
JaTyXaeT [IpH YAZICHHW OT Hee B rIy0h Tena TpexMepHoit naacTHHKE. BBescHue atoro
HAMPRMCHHOTD COCTORHHA 10 HTY nser BOIMMEHOCTE VAOBISTEOPHTh TRAHHYHEM
yeOBHAM Ha DOKOBOH NOBEPXHOCTH, chopMYNHPOBAITHEM B TEPMHHAX pexmeproi HTY
¢ HIMB, ycTaHOBWTL PAaHHYHEC YCIOBHA BHVIPEHHEH Z2J8um H ONPCIEINTh
HEMPAKEIHOE COCTOSHUE BOT3M Kpad.

CopitTaen, 9T0 GOKOBAE UHAMHAPHYSECKas TORCPXHOCTE [LIACTHHEHN E MpeICTABTRCT
coboil  saMEHyTBI TOpell, W BhIDHpAEM TPHOPTOTOHAIBHYH) CHCTEMY  KOODAHHAT

o (1' =1,2.3) tak, uT0fE1 OHA COBMEILANACH C KOOPIHHATHON TOBEPXHOCTLIC O = Oy,
Morpancioit oxono Kpas O =L, HMELT DOMBITYIG HIMEHACMOCTh B HANPARJICHIH

D‘.: My , 28 HATPLBICHIH i, o BO BpEMEHM HMEecT TV e MIMEHACMOUTE, qTog H
BHYTPEHHEE HATTPAKCHHOS COCTOARNE,
B TpexMcpHRIX YPABHEHHAX HTY ¢ HIIE (1.1)-(1.3) 8 HOBRIX OpPTCrOHAILHEIX

RPHROIMHEHHEIX KoopaHNaTa O (t=L123) ssoany cacayHOEIHE 3AMEHEL

o, -, =hE, o,=an o, =hC, t=4T (1.17)
i nepefineM x GE3PAIMCPHBIM BEIHYIHHAM (1.8). Kpome Tovo, koatduumentat Jlame u

eOIEHMMCCKHE KPHEHIHE KOUDIHHATHBIX Minull O, u O, RPHBOTHHCHHOR CHCTEMEL

KOOPIHIAT MPEICTABNM B BHAE PALOR Teiiopa RONWIN IHAUCHMA (L, = Ty,

Pemerue mpeodpazopannelx Takun ofpasor ypapeenmit HTY ¢ HINIB (1.1)-(1.3)
IPEACTARHM B BHIS

5
R= Eé R (1.18)

Eell
rae M -moGoe g3 OCIpaIMepHBIX  CHIAOBRIN H MOMEHTHEIN  HANDAKEHWI, THHEeHHLIX
feapasvepHLIX [IEPEMELCHHI 1 HE3ARNCHMBLX OBOPUTOR. Tax #ax CHIOBBIE H MOMEHTHEIL

HeOIHOPOIHRLC YCIGRNR (1.4), 3a1aHHke HA MHIERAX MIOCKOCTAX IACTHHKH 5..'__ =x],
OLUTH  VAOBISTRODEHE! PEIICHHEM BHYTpeHNcH 3adawi, TO PCIICHHE (1.18) monsHO

YAOBAETBOPATE OHOPOIHEM IPAHATHLM YCTORHAM HA IIOCKOCTAX Cw=x]:
e
Oy =0 =03=0, By =Up=Ujy =0 npn CT==1.

Tloene nonctamosku (1.18) 8 npeofpaloBadyyi © NOMOIILIG {1:17)  cHcTemy
ypaenersid HTY ¢ HITIB (1.1)-(1.3) # npupasHiBanis ko HIHENTOR IPH OAHHAKOBBIX
CTeNeHAY MATOrO MEpaMeTpa O B OPABRIX W TeHEIX HACTAN, HEWMMHAR C HAMHHHIIEH,

o i
HOAYSMM HENPOTHBOPEHHBYIO CHCTEMY PEKYPPEHTHBIX YDaBHCHUH orsocutemsio R,
BeIH
5

=
3
G, = za*n*;* W =0 Z oul) (5:11,22,33,12,21,13, 31,23, 32)
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CIETEM0E YHCI0 ¥ XapaKTepHIVeT HHTSHCHEHOCTE OTPaHCIoA.,
Tlonyuennyio chuctemy ypasHenni norpancnos no HTY ¢ HIINB B acuMnromnaceronm

mpubmraesny (§ = 0 ) MoseM npeacTasNTL B CREAYIOMEM BHAS:

(o) (o) () i (o)
doryy . a0y, i, do " a{jglg " avl _ {Z#J 3 l')ﬂ'ﬁ'}i’ {GI:L:I+G£J_:I)
at, a!; a, | et '
| A0}
B) 0= (2p' + A )0l + }J(GE':_’] + uiﬂ,}l E“'—i =20 + Ao+ A {cr[ + D'I;:}} (1:19)
"_'n
("]' a.,’r

dt

a_l.{u. ) (= ol S i (' +a)ol + ( ol
1

ﬂu["} ﬂu[c} ::Il.l.{nJ Huﬂ' Al o :
i) Vo R | o), 0
it i1 (il il i, {T +ﬁ(u T }
1]
&) 0= (24 + 'l G'Lm Wl ﬂd - 2y B D 4B tum {1]} (1.20)
]
ol o am® .
R U SO G
ooty ol o vy o 0
—i2 TR ), =y -a
ar, at at, g g
B} 0=(+a)o +(W-a)old, 0=(u+a ol + (W -a'ol? (121}
vy’ o o
-a
% = (W' +aJol +
{a) () o )
iy ﬂy, L L ) {0
=0, —=—={y +& M +
g bl VLY TRV T
D 0-(reehd el -ehd, 0 {x-+sw f-ehy 02
amll}
e sl h
ag

[pu 8§ = 0, ypasuenua cucten (1.19)-(1.22) onmopoansl, HE3ABHCHME! ¥ COBNAZANT
C COOTBETCEYIOIIMMH CHCTEMAMH }"FIELB}!LHH}{ norpancios cratwdeckod sagzauw HTY ¢
HOOB mas noscramsi  [12], Tamsme  ofipasoM, oNpeencHHE  KBA3HCTATHHCCKOTO
norpancaos B auuasiueckodl 3amase HTY ¢ HINNB tamoxe, xak B B CTATHKE [12],
PACTIANACTCA HA PENIEHHE CHIOBOID {ILI0CKOTO 1t ZHTHILIOCKOTD) 1 MOMEHTHOTO (NA0CKOID
M AHTHIIOCKOTO) 33138 478 Noaynojockl, TIprues A0d THHAMHYESCKHX [IPOIIECCOB, A1ud
KOTOPBIX HIMEHACMOCTE N0 RPEMENH () ONPEUSIRLTCA N0 (1.10) (mna sazaun u3ruba), sce
geTRIPE 38425 CHI0BOIO M MOMEHTHOrO norpaxcnoes (1.1 9}-(1.22), 2K OTMETHIN, HMEIOT
¥BASHCTATHYECKHI Xapasrep, T, €. HHEPUMOHHBIC SEHE, (K&K [OCTYHATCIBHOTO
[BMKSHNA, T2K H BPAIIATEILHONO JBIKEHNA YaCTHLl TR NIAcTHHER) 8000IIE HE BXOLHT B
VPABHEHHA DAAA Mepsmx npuOIMAEHHH, a ® TCX NPHOMINEHWEX, B KOTOpRIX OHH
NPOABIAIOTCA, ONpEJeffloTCH  4epel  BETMUMHBl, H3BECTHBE W3 MPEILLTYnIMX
mprbnEe s,
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Mrax, npobaemy Da3ICILHOTO DOCIPOCHHA anddepeRIATERRX ypasHeHHR
BHYTPERHEN 32,1840 1 XBAINCTATHHECHILX TOTPEHCIOEs B JHHAMHUECKOH TEOPHH NIACTHH
o HTY ¢ HITB canracs pemcHHOM.

Tagus 0OpazoM, HE OCHOBE CTPYRTYPHOR  opMyIR (1.6), obmee peweHHE
NOCTRICHHON HAMATHHO-KPacaoi Janati HTY ¢ HIIIB (1.1)-(1.5) Moses npeIcTasnTh B

BHIC
anlt] ali) Fl'!fl

J=57"0Q +8"R +¥"R (1.23)
rme ueame wucas F oW W XApaKTEPHIYIOT HHTEHCHBHOCTH COOTBOTCTBEHHO Ui
AHTHINOCKOR® # TOCKOrD NOTpancAces (Mo NOBTOPRNIEMYCH MHICKCY 5 enenyer
MOAPAIYMCBATE CAOKEHHE OT =) 10 $=5) Bemtnmw F % W 207KH OWTH
noaobpans TakiM 00pasom, TTO0M CTRI0 BOIMOAMBIM YAORACTROPCHHE TPEXMEPHLIX
ppaniex yoaosuit HTY ¢ HIIMB (1.5) #a Gokomoll WHTLIPHUCCKON MOBEPXHOCTH
nAACTUIKN.

[Mepeiiiem Teneps ¥ MIYMEHIIO npofiesil PRLICACHHA TPEXMEDHBIX TPAHHUHAIX
yeaosuit HTY ¢ HIIB ua Y . b pasxax 3Toro HCCICAORANILL HEOOXDAMMO BLIACHHTH
BONPOC © TOM, KARHE IPAKHYHEIC YCIORHA HAIO NPUINCKBATE K BHYTPEHHHM M KaKHE K
norpaHenofibin AHHEPEHUNATLNEM YPABHEHIAM HTY ¢ HIIB ma kasaom yposHe
BCHMITTOTHUECKOTO i BIHACHHA

Urohin! OCYIECTRATE $8084Y CPALIHBAHWA PCILCHHE BHYTPCHHER 3a0a4H ¢ PEIICHHAME
peex METHIPEX TMHOB KBAIMCTATHHECKUX NOTPANCIOCH, HAM CACAYET KDHEPETHIMPOBATH

SANAHHKE HE Y, TPOXMEpHWE TPAHMHME VCIORHS HTY ¢ HITNIB, Jas Jtoro, nanee
PACCMOTPIM CAyuai, xoria Ha peed DoxoBOM NMOBEPXHOCTH OMACTHHEN [[1: =-a“,}
1AL, (POCTPAHC TECHHES TPEHNTHAIE YCI0BHR nepsoil TPAHHMHON a1a9n HTY c HITIB
(21 -E ' Ez ‘ﬂ]'

Takum ofpaiom , 10D yIORICTROPITE TPEXMOpHEM [PAHH4HBIM YCIOBHAM (1.3)
{npu nepeoil TPaHMEHON Ja0A4C HTY ¢ HITB}, nogcrasis Tyaa (1.23) u npupasiis K
HYMO KOGDOHIMCHTH NpH COOTBITCIBYIOUHX crenensx 0. [pe yiloejieTBOpCHHR
YKAIAMHEIX [PAHHHHBIX YCROBHHA DOTYHHM HENPOTHBOPEYHBLIH HTEpAUHOHHEIH NPOLECS,
comit. Kax # B cramike [12], g =w=-1 (a3s 3372 #arnGa masctaskn no HTY).
TpasyHEIc YCIOBHE B HTCPALIMAY HMEROT cakoit &¢ Bia, kak ® 8 cratuxe [12]. Otciona
CAEAVET, ¥TO ABYMCPHBIM IMHAMUMECKHM VDABHEHHEM sHyTpenneil zagaqn no HIY ¢
HIIB (upy § =0 ) coorseTcTRy:0T T2 #¢ IPAHKHHME YCIOBHA, 4o W B cramxe [12]

& i
Ng' -=J'p:d£:. i |- fm.:du3 . i
—&

L]
= [mida, (1.24)
- &

| i = n ot e | | oy =ayg

Paspeiaionian CHCTEM2 YPEBHEHHA i TPaHH4HEE YCIOBHA TIPHKIANHON AMHEMHYE-
ckoit Teopmi maruba TOHKMX IUIBCTHE H3 OCHOBE HTY ¢ HINIIB w3 cebs GyayT
prpesicTannATs ypassenna (1.11)-(1.13) n rpasitsse YEA0HHA (1.24).

Hauanpusie yeaorua G¥ayT OTHOCHTECR X NCPCMCIICHUAM, AMHEHHBLM CKOPOCTAM,
HEIARNCHMLM MOBOPOTAM M YIIOBRIM CKOPOCTEM TOUCK CpeaMHNOil  TUIOCKOCTH
TEACTHHEH.

Orrserast, 470 ARGHEPCHURATLHRE ONCPATON CHLTEMM yPasHCHHI NPHKITRIHOR
apyMepHodR Te naacTun wa ociose HTY o HIMBE (] 12)-{1.15) ¢ matcmaTiycckoi
TOMKM SPEHNHA ARASETCH THNepOOIIHCIHM

Ha ociiobe cHCTCMBL YpaBHEHH (1.12)-(1.15) npuxananoft TEOpHH JHHAMMICCKOMD
warnba MMKPONCASPHOR TOHKOM MIACTHHENM (XOrIa TpexMcpas TCOpHA NpeACTRARET
coboit HTY ¢ HIIIB) sosey H3YERTh PELIHMHMC 3adakH coRCTREHIRIX o BhEMYAICHHEIX
KoneBaHIiL ILTBCTHIEH It BRBHTE COOTBETCTBYIDIIHE IRHAMIHECKHE stidietTat,
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Ocofo xorm otMeruts, wro ypasmemms (1.12)-(1.15) npuxnamgmodl Teopuu
- MuEpomondpHeIX nnactsd (no HTY ¢ HIITIB) BecsMa MACHTHYHED © YDABHSHIAMEM
ofuieH3necTHON yrounswomed Teopun nmactix C.A. AsmGapuysmana [13,14] n reopun
Munamima-Peficiepa [14], Toabko B JaHHOM cioyude camurH (YIIoBHe Iedopmaimnm)
ONPEISNAIOTCR [0 KOMIOOHCHTAM BEKTODA HEIABHCHMOIO [NOBOPOTE TOYEK [LIACTHHEM.
BaHO Ha HAIl BSIAS] OTMETHTH W TO, 9T0 ANd NPHKIAAHON TEOPHH MHKPOTOAADHEIX
nmnacTHH mo HTY ¢ HIMIB (1.12)-(1.15) umerrres tpu rpanwsnsie yeaosua (1.24) wva
KOHTYpE 061acTH CPenHHHON MIOCKOCTH [IIACTHHEN.

2. Tlpn noctpoesan acHMuroTHEA (1.9), (1.10) an7 ToHROH MIACTHHKM HA OCHOBE
HTY ¢ HIIIB me GRM NpPencTABACHE KEKHE-THOO OIPAHHYCHHA HA MATCPHATRHBIE
KOHCTAHTR TACTHHEH.

OgaaeimaeTes, 4ro ecom Gyzem Hal MOBEIMM (B CMBICAC MHKPORORAPHOCTH)

Eﬂ AIMEPHEIMH KOHCTAHTAMHA I E‘I H A CTABHTL HEHKOTOPRIE o dHHMEHHA
1 P l-p

7 =87, -8 B =8p @1

(rie GespasMepHile BETHIHHEL ‘f ﬁ CUMTAIOTOR BETHYHHAMY NOPAAKA 8" ), To ona

HauankHO-Kpaepoll 3amaun {(1.1)- {1.5} HTY ¢ HIIMB n28 ToHxo# DNactdHgs Gyaet
NPHMEHIMA KIACCHYCCHAA acHMrToTHE: [13] (TouHee, Ans nepeMemeHHE M CHIOREIX
HANPAKCHHE BEPHA KIACCHYECKAN ACHMITOTHES, @ O KOMIDHEHTOR BUKTOPE NOBOPOTA H
MOMEHTHBX HANPSAEHNI NOMYYNM COOTBETCTEYOMIVID ACHMITOTHEY ).

Tarum ofipasom, npeobpasya cHeTemy ypassedsii (1.1)-(1.3) HTY ¢ HITIIB na ocaose
(L7) # (1.8) ¢ yuetom (2.1) W pelleHHEe BHYTPCHHER 3a0aYM NPeICTARAAR B BIIE
ACHMNTOTHYECKOTO pasdomednd (1.9) B coyuse sagauy Haruba, TOMYSHM CASIVIOLIYIO
BCHMITTOTHEY!

(g =3 ana u,, 0,0,

g=2 M08 Oy 0y (O .0y, Uy, Uy 20y

19 =1 A% Oy 05y, 005,05 5 Wy 5 Mg By » Mgz 5 Uy (2.2)
q=0 nms T3z 9z s My s las s la

B=-2,k==-2

Ha E:ICHI:}BE: ackmuTotHEn (2.2) wu cueteMel ypasHeHui (1.1)-(1.3) (c yaerom (1.7),
(1.8}, (L.9)) noayuns ypasieins B aCHMITOTHIECKHY DPHOIHMECHMER 8 »,

- T
Ip § =0 uyacte monydeHHnX ypasHCHME MOMeMm HHTErpHpoRaTE nmo L, B
PE3VABTATE, IOV IHM!
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o o e\ 0E2) = =yd82

R0l me =T+ -
dz dn

I PSS Vo' ) SRR o 1.
700, e T -(F4+F)E0-+(F-F)=2
dg

(o) (i)

Kax ®Bwaso W3 npegcrasaenun (2.3}, nmosopoTw G  H ),  BEIDAKAIOTCR HCPE3
TIPOHEB0IHLIC o1 HDPME."!LHE}TU B EPE,E!,HHHEFL MAOCKOCTH  ILACTHHEH HE[JEMCL!J;E:HHH

(2.3)

ﬁin’(ﬁ,n,t). o pIMEMAET, YTO B OAHHOM CIYHa¢ HMESM J[En0 C NpOABRIEHHEM
xapakrepa HTY co CTeCHeHHBIM BPAILICHUEM M, MTO [laBHOE, 310 SBMEHHE EOIYIHAH
uexoas ua reopsin HTY ¢ HIMTB.

Ha ccuose (2.3) MomeM YTEEDRIATE, UT0 HEKOTOPad HacTh ONPEASITIOUIHMK 3ATady

BCHIHI {E,{”j,ﬁir;f'},m?”.m{zn],ﬁﬁ'],ﬁégﬁ,ﬁ:‘f},;.'Ig]}}] BEIpaXactcd depes  npornG

WIACTHHEN WW:I{ETTLT). [pyras uacTh BETHUHH {mgu],ﬁg?}, ag{;j ,E{g],ﬁg:',ﬁ,:‘?f ,ﬁ%g:'}

— -
BRIPRIKACTCA KPOME 3TOIC B Heped BETHYHHY |.:L£3]. [ OnpelencHiA KOTOPOH HPHXOIHM K
nudidiepeHIMANEHOMY YPABHEHHNI0 (OTHOCHTENRHO fonepeuHoi ¥ CPeMHHOA NIOCKOCTH
MIACTHHEN KoOpfuHaTe L ) ¢ COOTBETCTEY FOMIMMH IPAHHTHBIMM YCIOBHAMM IPH A

- 21—l

PE0 1 RF 3B
. H;a =2 'fﬁ E Y P-;E,;] sl (2.4)
L T ¥+p
{1 .
Y | =a s
==l
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B9 FRE e §-DT P 26)
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OT:-.iemM, 970 OTHOCHTCILHO BCIIHAHH |.I._,|.t H y;‘z’ll TOMC [pHXOOANM K OTAENLHEIM
anhepeHIHATEHEM VPABHEHHAM H [PAHHMHEIM YCIOBHAM (OTHOCHTEARHO KOOPIHHATEL

)
3—(0) = o
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4G 4p) 9T  Y+E 2“{5}.+2H) o

1 agggl ? Eﬁ 1} 1 1} 6‘_[“}
tom TE . E Frigrn (2.8)
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[locne pemexia rpandunnx danas (2.8} o (2.9) momes ONPeIeIHTh CHCAVHOLIKE
BETTHYHERL:

== = ol = o= e fc:.
) Y-F @ 4¥E dw @) Y-F — 4YE dw)
I-LE:!] = :I""l".ll""z el Mé(;-:: '““-“[tg]""*- =
V+E Y+E& dE Y+E Y+E on
o, oEY el aml -t
c—ﬁll;ll gy !-“Hz Il - 2N U—; %) .I-;
4E i} daC it (2.10)
(o) =f0) _ uﬁ” au;“” TR L
0, =0, - +J — 3
)= an g at
S0 _ 8 ) asl  asih
13 3 = S
o\ at 4z an |

TMocne mepexoia K PAIMCPHeIM BeIHYHIEM H K YeDeIHEHHBIM TT0 TOALMHE NILCTHIKH
CHIOBBIM ¥ MOMEHTHBIM XaDAKTCPUCTHKAM, DASPCUIAIONIYIO CHCTEMY YPABHEHMH
MEKPOIDIAPHOH TONKOT NIZCTHHKH MOMKEM OPEICTAEHTE B CASIYIONEM B

YPABHCHHH OBHARIHEA
f0] () - agprlin)
AL R L W -27
dx, dx, ot
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B (2.11H2.13) cnexyer yuecTs Takske (1.13).
Ha ocHopanuu cuctem ypaeHeuuii (2.11)-(2.13) MomeM npUXoIHT: K peIICHHID

(nj
CACHYEOLIETO PRIPCLIAIOUIETD YPABHEHHA OTHOCHTEIBHO MEPEMeSHHS wt {.rl S }.‘
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AHATOIHHHEM 0DpAtoM (KEk B IVHETE 1) #ayvusas norpasciofHOe HRISHHES OKOIO
DOKOBOM  DOBCPXHOCTH NNACTHHKH (MMECM  BEHJAY [OTPAHCA0H  KBEUMCTAETHHECKOID
XApAKTCRA), M JANCEe, METOAOM CPALMBANMA BHYTPCHHEH 281340 M DOrpaHenod (-
nepeof Tpanrunon zzgau HTY ¢ HINB) nomyass cnegyvionde FPAHNTHELS YCI0BHA

{koTOpRIE HEODXOAHMO npncncq:-{[mm x audepennuatnaoMy ypassesuo (2.14))
h

MO L0 _fp1xafx +J'm‘2

[pewe-
(2.14)

(2.15)
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K ypasneuwnmo (2.[4‘1 CAgOyeT TNPHCOSIHHHTE TAKKE HAUATRHLE YCOOOEHA U8
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PaccmoTpum Teneps nNaacTHHKY Ha ocHose HTY co cTecHeHHEIM BpalneHIiEM
(ncepdoronTHRYYMa Koccepa) [2.16] bynem HCXoIMTE B3 OCHOBHLIX  YPABHEHHN
NpOCTPAHCTBEHHOM wammccmn saqaqu HTY co crécnennn spamensesm (CB) [2,16]:
VPABHCHMA JBHMEHHA .
au, A, _
= p?: Wyt 3|',|'kﬂfi‘ =J ? (2.16)




COOTHOIICHHA YTIPYIOCTH
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E(‘]i_r + U;r)= ZIW;} +}“"I".#.kb.-',|'1 W, = ("r' + Elkij & ('f = E)kjl' (2.17)

FEOMETPHYECEHE COOTHOLICHHA
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1 |
T o T Y (@.18)

K ypasucuusm GyACM NPHCOCAMHATL TPAHMYHEIE VCIOBMA HA MIOCKOCTAX G = =1 ;
I'P-E.HH"_IHHE }’C.‘IDHH:E Ha I:;DKDHOF:[ Il!*hTH![JFH‘IEI:K{]i—! i[UEEPXHDEm FUIECTHHEHR M HEYA IBHBIC

YCAOBHA .

B tpexmepurx ypasueansx HTY co UB (2.16)-(2.18) nepeiinen & Gespasmeprnim
penuanHaM (1.B) o BemomHuM 3aMeHy HedasHcuMuEX nepemenuutyx (1.7). Pemenne
BHYTpeHHeH 3aNavl OpedcIaEHM B BHAE acHMOToTHHeckero pasnowmeHna (1.9). danee,
NOAYHHM DERYPRCHTHYH0 CHOTCMY YDABHEHHIL B ACHMNTOTHYECKHX NpHOMMKESHHAX, eCny
RCHMITTOTHEA MOCTRBACHHOH 3aiaun Oy UeT BrpamkaTsCa iyvenHo no (2.2),

lpr (s=0) u3 nponysenHofi CHCTEMEI 9acTh BEMMYHH MOKHO TNOJAYYHTH
HHTErPHPOBZHUEM 11O TIEPEMEHHOI T, , B PE3VIRTATE MOTYTHM:
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OrMEeTHM, HTO OTHOCHTEIRHO BCAHMHH H_E.l M ”‘3[._ TORE NMPHXOINM K OTICThHBIM

mhepeHUMATEHEIM YPABHEHHAM M IPAHHSHEIM YCI0BHAM (OTHOCHTEIBHO KOODIHHATE

Co

_l_aiﬁé‘f‘_ 1 _ A 757 +.{ﬁ$} +L—ﬂﬁ'&g]I
4m AT §eE O 2EPBA+2E) (A om ) 2@ aC
e (2.20)
by =

sl
AT T S ﬂ'ﬂﬁ’ oty | _ 1 95y
wac T ) ® ) W & (221)
THUN I

==l

Moene petwenss cueTem ypapHeduit (2.20) » (2.21) octalbHEE BETTTHHE (CBA3AHHEIC

B f.&ir:} i ui.,:'] onpeaenATes (TAXKe KAK ¥ B NpeaALLIyIeM caytac) no dopmyaam (2.10),
[lepexons x passmepHmIM BEIHYHHAM M K MHTCIDAIBHREIM XapaxTephcruxkasm (1.11),
MOEN PASPEILIAIIYI0 CHCTEMY YPRBHCHHH IPCACTABHTE B CISAVIOILEM BHIE!

VPEBHCHMA TIME YPABESHMI IBNAKEHHA

(ol o) arw
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o)L ZER (WO aWON e 2B g
= 31-v?| axd ax |7 H 3l+v dxdx, (2.23)
= 2ppeld (] inl
£ = apy 2T Wy 1% = _2hfy+¢) +2h(y - FClLLE W

A&, 85, dx, 23
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in) o
I.{El;] —dhy 2 H; Ll:;']:' = 24‘:(‘;' + E)n W:
LS a2,

o] it
K KOTOPEIM CASOYET PHCOSIHHETE NOIYYEHHEIE A8 -"nrr:,']' i N E,' H ﬂn BRIPAREHNA

MO M o aM ‘5"' am i
M My ony, N LB MMa L gpy ) 10 o p (229
ax, a4, ax, ix, e
Oruerin, w8l s sexozuom (§ = () acHMmToTHEECKOM MPHBTIKEHIH BHY TRCHHERO
HTEPAMNOHHOTD Nponecca M3 choTes ypasHeHui (2.22)-(2.24) # B JaHHOM CIOVURe TOKE,
NPHXOINM K paspeiligiomeMy vpasHenno (2.14).
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.ﬂmznummu ofpa3oM, Kag M B8 DOpEInCIVINEM CAYHaS, H3yuas [Orpasciol

CTaTH4eckuil) OKONO GOKOBOH NOBCPXHOCTH IUIACTHHKH M IPHMEHSR MCTON
IHBAHHA ACHMOTOTHICCKNX PaITORCHNH, OPHXOIHM K TPaHHSHEM yomosuss (2.15)

lmnemi rpammsHof sanauu HTY co CB).

~ 3gech cheayer 3aMeTHTR, 4TO MpH (L —* %  5CC BOAMHHEL W YPaBHEHHA

Minkponongpuoit nnactiiks co CB ua ocwose HTY ¢ HIMB ((2.3)-(2.15), npuinmas

:'q-'-ﬂ} GyayT connaaats ¢ ux anazorass no HTY co CB ((2.19)-(2.24)).

" OTMeniM, IO ANA CTATHMECKOrD ciayuas ypasumodme (2.14) u rpammssbie yoIoeHs

(2:15) coBNRAMOT CO COOTBETCTEYIOUIAM YPUBHCHMCM H IPAHMUHBIM YCIOBHCM, KOTOphIC
nomyuenn 8 paborax [17,18], nenoasays MeToa runores s HTY co CB.
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