kg kq N 3kqcos’a  3kgcos’a

_RZ_(R+J§I)2 243 Y B “
R+——1I R+—I
YuutsiBas, 4To COS® o ~1, umeem,
1 q —481°R +16+/3I° )

" 475, R2 9R® +3643IR? +8412R +164/31°

U B aTOM ciydae 3ameTum, 9to ¢opmyiia (4) COOTBETCTBYET CIIydaro pac-
II0JI0KEHHUA 3apAnoB —(, +3q, —3(, +( Ha ogHOM NPAMOU C PaCCTOAHUAMU

J3

MEXy HUIMHU PaBHBIMU ?l , TO €CTh KBaJIpyNnoJjb OyJET MpPEACTaBIECH B BU-

JI€ YEThIPEX 3apsAJI0B, PACIOJIOKEHHBIX Ha MPAMOW C HAPSHKEHHOCTHIO, pac-
cuuTaHHOU 1o popmyie (5).

MoXHO Tak»e MOKa3aTh, YTO MOJI YKa3aHHBIX CHUCTEM 3apsaoB, pacro-
JIO’KEHHBIX BJOJIb OJIHON MPSIMOMN, B IPYIMX TOUKAX, HAXOJAIIMXCS JAIEKO OT
CUCTEM 3apsJI0B, TAKXKE JIAI0T MpaBUiIbHbIE (POPMYJIbI I HAMIPSKEHHOCTH.

Takum oOGpazom i pacueTa HANPSHKEHHOCTU KBAAPYIOIS U OKTYIOJS
MO’KHO HCIIOJIb30BaTh UX MOJEIM B BHUJIE 3apsJI0B, PACIOJIOKEHHBIX Ha O/I-
HOU NPSIMOMU.

Jlureparypa

1. Jannay JI. J1., JIudpmmi E. M., Teopust noss, 7 uza., M., 1988;
2. Axuesep A. U., bepecrenkuii B. b., KBantoBas siexkrpoauHamuka, 4
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N.A. Toaoxg (I'TTY umenu I1.0. Cyxoro, ['omensb)
Hayu. pyk. II.I'. Kpoasb, kanu. ¢u3.-mat. HayK, JOIIEHT

MNEPUOINYECKHUE BO3MYUIEHUS CKOPOCTH U KPUBU3HBI
®A30BOI I'PAHULBI KPUCTAJLJIM3ALIUM
NEPEOXJAKJIEHHOI'O PACILIABA

IIpouecchl BLICOKOCKOPOCTHOM KPHMCTAIUIM3ALUKM TIIyOOKO IepeoxJa-
KIEHHOTO PacIuIaBa CIy>KaT OCHOBOM MEPCIEKTUBHEIX CIIOCOO0B IOIyYEHHU
MaTEPUAIOB ¢ HOBLIMHU (DYHKLUMOHAILHBEIMU CBOMCTBAMH. B HacTosmiee Bpe-
Ml B OKCIIEPUMEHTANLHBIX YCIOBHAX JOCTHIHYTHI CKOpOCTH pocta 20—70 m/c
npu riaybune nepeoxnaxaenus pacmaasa 10 300°K. HMcropus mannoro Bo-
npoca u oubnrorpadus uznoxeHs B [1].
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BaxxHbIM acriekToM mpoOsieMbl pocTa SBISIETCS 3a/laya 0 popMUpPOBAHUU
HEOJHOPOJIHOM CTPYKTYpPHI TEIJIOBOTO Mojig Ha ¢dazoBoi rpanuiie (OI). B
HACTOSILEH CTaTh€ PACCMATPUBAETCS POCT KPHUCTAIIA U3 OJHOKOMIIOHEHTHO-
ro MNEPEOXJAXKIECHHOIO paciuiaBa ¢ [O3UMUUA TEOpUHM  JIOKAJIbHO-
HEpPaBHOBECHOI'O TeruionepeHoca. JlaHHas pabdoTa MpoOJOJIKAET HCCIEI0BA-
HUs [2, 3] 1 UMeeT cleayromue Heau: 1) u3yduTh rpajueHTHbIE CBOMCTBA
TEIJIOBOTO TMOJIsl HA JIMHUU POCTa; 2) MpOaHATU3UPOBATh KOPPEISIUI0 «KPU-
BU3HA — CKOPOCTh NIEPEMENICHUS BEPIIUHBI JCHIPUTAY.

Paccmorpum @I (nBymMepHYIO IUIOCKYHO JHOO OCECUMMETPHYHYIO), 00-
JAJAI0LIY0 HECTAMOHAPHON KPHUBU3HOW. YPAaBHEHUE JIMHUU POCTA IMOCTY-

JupyeM B cieayromem Buae: f =X+ A(t)—[B(y)]p(t) =0. DTta ampuopHas
3aBUCHUMOCTh OCHOBAHA HA 3KCIEPUMEHTAJIbHBIX CBEICHHUSIX O HECTAIMOHApP-
HBIX CBOMCTBax ckopoctd M KpuBu3Hbl ®I'. 3meck U - BpeMs; B miockoM
(v =0) mByxmepHOM ciiydae X,y — OpAMOYTOJILHBIE AEKAPTOBHI KOOPAUHA-
ThI; B CJIy4ae 0CEBOM cUMMETpHUH (v =1) KOOpJMHATa X COOTBETCTBYET OCHU

CUMMETpHUH; Y — paauanbHas KoopauHata, B =B(y) — HenpepbiBHAs GyHK-
must; B(y)>1, B(y)=dB/dy>0 mpu y>0, npuuem B(y=0)=1. 3aKoH 1BU-
KeHus BepmmHbpl Aenaputa (y=0): X;(t,y=0)=x,(t)=1-A(t), t>0. @I

IBIDKeTCST BIeBO, OX,/dt=—A(t)<0. Cxopocts u cpemmsisi kpuBuzHa OI

X; = BP — A [IPEICTABIIIOTCS dbopmynamu: N = (po InB— A)/G ’
: , B
G=[+p2B2P82]"* B =pBP'B, p=pt)=21, K=K +K,, K, =53

B e oy 1
K,=""L B =pB"'B+p(p-1)B"2B?, sinf=—.
=G p p(p-1) yis =

PaGoTaem ¢ AByMEepHBIMH yYpaBHEHUSIMH TETUIONIEPEHOCA!

C8T+aq1+aq2+zq2:0,q1+y%:—/1g,q2+7%:—zg.
o4 ox oy Yy ot OX ot oy

OcHoBHbIE 0003HaueHus: T — Temneparypa, ¢(q,,q,) — BEKTOp yAeIbHO-

I'0 TEIJIOBOIO MOTOKA; A — KO3 (UIMEHT TEIIONPOBOAHOCTH; C — 00bEMHAs
2

TEIIOEMKOCTh;, J — BpeMs pellakCalli¥ TEIIoBOro motoka, W =A/(yC)-

KBaJIpaT CKOPOCTU PACIpOCTPaHEHHUs TEIUIOBbIX Bo3myueHuit; v =0, 1. Ilo-

CJIe Mepexo/1a K KPUBOJIMHEHHBIM KOOPJIMHATHBIM OCSIM (KacaTelibHasi, IJ1aB-
Hasi HOpMaJb U OMHOpMaib K moBepxHOCTH D) mpuMeHseM aaropuTM, U3-
NOKeHHBIH B [2] U MoTyyaeM HOpMaibHbIE TIpousBoaHble Ha DI (T/6n) i

(6q, /on) T (6q, /on) ;- PasBepHyTast 3anuch 9THX BBIPOXKCHUH 3/16Ch HE MPH-

BOOAUTCH. OTMeTHM TOIBKO YTO, OHH ITOACHUTBIBAOTCA HAa OCHOBC JMHAMHNYC-
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CKHUX YCJ'IOBI/Iﬁ COBMeCTHOCTH Ha DI KpuUCTajuim3alnuu, KOTOPYO MbI MOJIC-
JIMPYEM ITOBCPXHOCTBIO CHJIBHOI'O pa3pbiBa TCIIJIOBOTI'O ITOJIA:

dy; =0; cos(f— ;) =0q.cos 5; (2)
Oy =4, SiN(B— ;) =d.sin B+N(u, —u.)—L(N +y(&N/at)); (3)

E=R—%?K—%&%=ML%=

g.|; U, u—const. 4)

3BE3/10YKON OTMEUEHBI MapaMeTphl paciijiaBa; UHJEKC | YKa3bIBaeT, 4TO

3HaueHUE PYHKIIMU OTMPEACIICHO Ha MPaBOM CTOPOHE pa3phiBa, B TBEpI0H (a-
3e; L — temiora (a3zoBoro nepexoaa eAUHUIIBI 00beMa BEIIECTBA; 4 — KU-
Hetuueckuii koddduiment pocra; U — moBepxXHOCTHAS dHEPrus TPaHUILIBI
pasnena ¢a3; T, — paBHOBeCHas Temmeparypa Kpuctammsamuan; ¢ =du/dT .
Hnsa onpenenennoctu ananuszupyeMm Bapuant N =Nn, q, =0Q,i;, TpuHUMas
N <0, g, >0. Ha pucynke npeacraBieHbl Pe3yIbTaThl pacuera mIocKoid @
I'mpu A()=a(l-cosat)/a, B(y)=1l+ny, p()=1+a,(1—sinw,t),
a,>0, t>0, q.(x)=g:+sin*(k.x), q+, k. —const, g >0, xe[x,0], x <0,
N, =—N. 31ecb MbI yunThIBa€M M3BECTHBIE B JIUTEPATYpPE JAAHHBIE O CylIe-
CTBOBAHUU MEPUOTUYECKUX 110 BPEMEHHU BO3MYIICHUI CKOPOCTH U KPUBU3HBI
BEPIINHBI JeHIpuTa. PacueTsl ObUTM MPOBENCHBI B O€3pa3MepHBIX MEPEeMEH-
HbIX. B KauecTBe MacmTaboB BETUYHH MTPU 00€3pa3MeprUBAHUM ObLITU TIPUHSI-
Thl TEIIOU3UYECKUE TapaMeTphl paciulaBa YHCTOTO HHKENS, MepeoxJia-
xneHroro Ha 67°K, cm. [3]. [lpumep pacuera: y=10; v=0;n =Lk. =1,
qi =00 » =05 w, =1, a =01 a,=04. Uadbopmanus, mnpencras-
JICHHAs Ha PUCYHKE, TIO3BOJISET CYJAUTh 00 MHTEPBAIaX, B KOTOPBIX MCHSIOT-
Csl OCHOBHBIC TIapaMETPhI TEIJIOBOTO IOl Ha JIMHUU pocTa. Pacuersl mokas3a-
JM, 9TO XapakTtep Kojebanuit PyHkiuu p(t) He BAMSET NPUHIUIHAIBHBIM

o0pa3oM Ha CBOMCTBA JAHHOW TerIO()U3NYECKONW CUCTEMbl. MEHSIOTCS OT-
nenbHble (parMeHThl (a30BbIX MOPTPETOB, HO OCHOBHBIE 3aKOHOMEPHOCTH
IBOJIIOLIUY JIMHUHM POCTA COXPAHSIOTCS.

[IpeacraBiaeHbl pe3yabTaThl aHAIMTHYSCKOTO M YUCJICHHOTO HCCIICIOBA-
HUS TETUIOBBIX CBOMCTB ABYXMEPHBIX JIMHUK POCTa, 00JIaIal0NIUX IJIOCKOH U
OCEBOM CHMMETPHSIMHU. AHAJIM3 BBIIOJHEH IS CIIy4acB IEPUOJINYSCKOTO I10
BPEMCHH BO3MYILCHHS CKOPOCTH W KPUBH3HBI (pa3oBoi rpaHuibl. OOHapY-
JKCHBI CYIIECTBEHHBIC KOJIMYECTBEHHBIC Pa3IUuUMs MEXKIY PEKUMaMU KOJe-
OaHuil BOJIM3U BEPIINHBI ICHIPUTA U HA KOHCYHOM YIaJICHUH OT Hee.

JlanHast paboTa BBHIIOJIHEHA B paMKaX TrOCIHPOrpaMMbl « JHEPreTHUCCKUE
CUCTEMBI, MPOIIECChl U TexHoJoruu 2.9». HayuHblii pyKOBOAMUTEIb MPOCKTA
npodeccop O. H. [llabmoBckmii.
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Pucynok 1— TemnoBsie npoiiecchl Ha niepudepuu I1eHIpUTa
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METOAUKA PACYHETA HAIIPA’KEHHO-AE®@OPMHUPOBAHHOI'O
COCTOSAHUA TPYD U3 HEOAHOPOIHBIX MATEPUAJIOB
C YYETOM SIBJEHUM MOJI3YUYECTHU U PEJIAKCALIUU

KoMmno3unuoHHbIe MaTepralibl B UX KOHCTPYKIIUH 00JIaIaf0T PSJIOM OCO-
OCHHOCTEH: CIIOMCTOE CTPOCHUE, KOHCTPYKTHUBHAS OPTOTPONHUS, AehOpPMHUPO-
BaHHME BO BPEMEHHU 10 Harpy3kou u T.1. [lo3ToMy HOBbIE METO/IBI pacyeTa u
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