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BA3KOE PASPYIIIEHI/IE OPTOTPOITHON III/IJII/IHIIPI/I‘IECHOH
OBOJJOYRY B YCJIOBI/IHX HOJISY‘IECTI/I

H. 0. MAJIAHAH =~ |
(Mocrea)

HOJIY‘IGHBI QopMyusl A OUpESieNeHAA BPEMEHN BA3KOTO paspymemm OPTOTPOIHOH;
LUIRHAPAIECKOH 000M0UKY, HATPYKEHHOH BHYTPEHHUM JaBJeHMEM H DPacTAIMBAIOIeii
CHIOM, IPH OJHOM H TOM jKe BaKOHE M3MEHEHHs HX BO BPEMeHIL Jus M30TPOIIHOrO Mare-
pHazia 9Ta 3ajada paccMoTpeHa B crarhe [1!].

1. IlpenmomoxuM, dGTO IOTEHI[HAT =c1mpoccre1"«1 meopManmil TOI3YYECTH:
uMeeT BHT ) . :

(11) . 2f=H(0x—0,)*+F(0,—0.)*+G(0.—0.) >+
+2N1:x S2L0t, A 2M 1, —1=0

90 BHIpasKeHUe ABISETCH YACTHLIM CIIyUaeM no'reHunaJIa IIACTHIECKUX [Ie--
dopumanuit, mpepmosxennoro Musecom [*] mis OpTOTPONHOrO HECHKHMAEMOTO.
marepuana. Buepssie oHo 650 Hemoabzoano Xmmnoum [°] mms permenms aap;aq
TEOPUH IJIACTHYHOCTH OPTOTPONHEIX TEIL.

Paccmarpusas Gombmume gedopmamum o6omodkn, Gyaem mpemeGperars Ha--
YAIBHEIM YIACTROM KPHBOI HONBYYeCTH M IPUMeM, YT0 3aBHCHMOCTH OT HAIPH--
JKEHII CROPOCTEH JOrapUPMITECKUX THHEHHEIX medopmarnmit nonsyqeczm B Ha-.
DpaBIeHUN IIaBHEIX OCell AHN30TPONNYN UMEIOT B

(1-2) Ex=kicx ’ Ey=k20y 9 §z=k30'z

e ki, k2, ks — mocTogHHBIE 1A MaTepnaJIa NPY OIpPEeeNeHHOl TeMImepaType..
Ucmonnsysa accomumpoBamHLIE 3akoH TeueHHWs [*] m coormomenma (1.1)

7 (1.2), merxo MOXYyYATH CIEAYIONIAe BHIPAFKeHI [T cropocTel JoTapUHMA--

YECKEX JNHOHHHX He(opManyii B HAUPABICHAAX TIABHBIX OCeH annsorpoum

7T 0GIero ciydas HeoTHOOCHOTO HATPSHKEHHOTO COCTOAHIMA:

. __?1[ 2 Rx+R,,+RxR,,]‘"+“/2 P 'R.R,(0.—0,) TR, (0.—0.) ]
STl TS T (RADR, | we [ "~ RAR,FR.R,
(13) _ 371 2 RARARR, 1™ [ Ru(0,~0.) +R.R,(0,~0.)
= {? Re(R, 1) e [ -~ R.V‘R,*R.R, ]

g =__3_~(i_]jf+Ry+Rny ) (n“)/zk Gn—i [Ry (Gz—o'x) +Rx(02_5y) ]
" 2\3  RAR, o R.+R,TR.R,

(1.4 | | ,

ki/(wi) . ]2/(n+1) 2/(n+1) ki/("+1)+k2/("+“ k2/(n+’i)'

R.= - R,

ki’("“)—/czz/‘”‘*”*!-kza/‘"“’ ’

—_ 2/ (n+1) 2/ (n+1) 2/ (n+1).
— R/ O (b

G — 9KBHBAJIEHTHOE HAIPIKEHHE

(1.5) - 6.={/:(R+R,+R.R,)[R.R,(0.—0,) >+
. _[_Rx(oy—o'z) Z+Ry (O'z_‘o'ﬁf)z]}v2
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Taxofi TOAX0M K OMUCAHMIO HOX3YIECTH AHMBOTPONHEHX Tel Gbi yiEe pac-
“CMOTPeH B paborax [°-"]. :

Hax msBecTHo, 771 CBEPXIIACTHYHEIX MATEPHALOB CKOPOCTE JorapupMmde-
“CKOH nehopmanuy — crenernmas gyHKnus Hampsmxerus [°]. Iosromy ypaBsHe-
aus (1.3)—(4.5) sBaAIOTCS OCHOBHBIME ypaBHEHIAMHE e OPMIPOBAHUA CBEPX-
ILTACTUIHEIX OPTOTPOIHEIX CIIABOB.

2. PaccMoTpmM OpTOTPONHY NIIMHAPWIECKYH O0BOIOUKY, HATPYREHHYIO
‘BHYTPEHHAM JlaBIeHUeM p U IPOA0IbHOH crmot P. OGosHaunM InmHy, fHAMeT]
7 TOMIMUEY 000I0YKE B ehOPMIPOBAHHOM W Hee)OPMEPOBAHHOM COCTOSHHEAX
aepes I, D, h u Iy, Dy, h, coorBeTCTREHHO.

Brenenm Gespasmepmste semmannust o=l/ly,, =D/D,, §=h/h,, y=4P/pnD.t.

Ipenmonosxum, aro. HanpaBIeRHs IMABHEIX OCEll AHM3OTDONMI COBIANAT
*C OCEBBIM T W OKPY/KHBIM ! HAUDaBICHHAMH, a TAKKe ¢ HAUDABICHEEM v, HOD-
"MaJIbHEIM CPeIRHHON MIOBEPXHOCTH 060I0TRY,

Hanpssitenna B o6omouxre

A p D, B Oz %
@) =g a=o(1+k)
(2.1) Oy 2 T © 0. 5 5
Cxopoctn JOTapUOMAYECKIX IHHEHBHX Hedopmammit B HaOpaBIeHUAX I, ¢
"MV PaBHEL ' A J
. 1 da 1-dp 1 ds
‘(24.2) §g=———, Et=—_7 y =
o dt B dt § di

Ilpurymas Bo BHUMAaHMe, UTO HANPAKEHHO6 COCTOSHIE OBONOUKE . IOCKOe
{0,=0), upeobpasyem (1.3), memomssys (1.5), (2.1) m (2.2). Torma momyamm

(2.3)

1 do By pDo)“ o - b
Lo ___ —<[(1—R) R,p*+(RA1)R
o dt 22n[(Rx+1),Ry]<"+i>/2< ho LA=R) R (B o]

po”

1dp ks pDo\" Q@ *_R R
Bdt 2[RRI () por -t

1 d6 k3 Ly pDo ) n Q K .
- -~ - ——[(2R.+R,)p*+R
6 dt 2**(R.+R,) "4/ ( ho BG"[( ) BB

A2.4) Q=[(4RARR,+R,)B+2 (1—R.) R+ (Rot1) Ry2] »-072

Yuncrennoe umrrerpuposanue (2.3) mosBolgeT ANA 3aMaHHEEX 3aKOHOB H3-
‘MEHEHHs BO BPEMEHN JaBJeHASA p W PACTATHBaOMel cuusl P (penmams p m )
YCTAHOBHTH M3MeHEHNE BeJUYNH ¢, § I § BO BpeMeHW I HAliTW BpeMs BABKOTO
Paspymenns oH0I0IKH, IIPH KoTopoM §=0. 4

Paccmorpam Gomee mompoGHO GacTHEIE cIywait, KOTJA [aBIeHHe K PacTA- A
. HBAIOMAS CHIA MSMEHAIOTCA BO BPEMEHN II0 ONHOMY I TOMY jKe BAKOHY, T. ©.

y=const. ' :

Us (2.3) caemyer, a0

2.5) ©ds (2R.+R,)p*+Ryy dp
s R.(R,+2)B*—R.Ryy B

ITO BHIPaIKEHNE CUPABE/IINBO DY YCIOBHM °

(2.6) (B, +2) p'— Ry 0 N
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HponHTerpnpyeM (2 5), Y‘IHTLIBaH HaYalpbHOe chIOBne npa t 0 6=1 o
p=1. B pesyaprare momyamm :

. -R,»,+ﬂ;,+‘1 |

@n o= pe[ (B +2)p" ‘R"x] , ,g=i joo BB

U (2.7) cIenyer, 10 opm BT o
‘ RA2. . RA2 ab® I
2.8 < , . P< P — o . .

(2.8). A I ] 7 ,

[3>1 H cpefHEA Jmame'rp 060JIO‘IKE B nponecce ;u;e(IlopMan;nn e yBequnBaj
eTcA, ampl . | S

A Ry+2 ‘ R+2 aDy*
29) y>—2LZ P> ;
(2.9) X R, R, p4
. | ,

p<i m cpe,umzm ouaMeTp oBomoaKE ymeHLmae'rc;I, mpugeM 60 npu p>0 =
npm §—>°° (Tax Kax g—2]<0) Ilpm .

: R+_, R,+2 :rcDo
, P= p—
R, ° - R 4

(2.10) °

ypaBHeHHe (2 7) Tepser cMBICH, TAK KAK HEDABEHCTBO (2 6) HE Bunomme'rcn
Wz Bropoit gopmynst (2.3) sawmiogaeM, 4TO B 9TOM ciIyuae B=const= 1 T. @.
cpepHUil fmaMeTp 060JI0IKA B Impomecce JAeopManun He M3MEHAeTCH. =

Jdupdepennmanpaoe ypasHEHHE A OLpeeleHus Bpemelm paspymemm
HOIydauM, mofgcTasuB (2. 7) B TpeTLIO (I)opmyny (2 3)

pdi= f(@)dﬁ
2 M})() 2 [Re(Ry +'1)]("'“)/2’ Bo \ ™ [ (Ry+2)p>—Ryy 1~ prleth—t
b)= ke,R:(R,T2—R,x) (Do) [

Ry+2—Ryy, _ Q
. . | .
Ech BEIDONHEgeTea (2.8), MHTETrpas HTOr0 ypaBHEHHA HMeeT BHUF,

Iy

(z.i‘z; jn dt = jf(p)da

I/I3 noc.ue,tulero ypaBHeHna LA 3aZaHHOM BaKOHE HBMeHeHKH JJ;aBJIeHJz{;I BO.
BPEMEHH OIpPeJlelAeTCsS BPeMs paspymemm t,. B caydae semonmenus (2. 9)

f pr == j 7(B)dp

Ecam BHIIONHACTCA (2 10), TO B~1 u, mmerpnpyﬂ TpeTHe ypaBHeHne (2.3),
" JIeTKO nonqu*s

-

A

fram 2 () ety
NPT D) @RARARY) O
npmaem Q OupenenaeTéﬂ ms (2.4) mpm B=1.
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B wacrHOM cayuae orcyTersus cmiet P (x=0) u mOCTOAHHOTO BO BpeMeHN
Rapnerus p us (2.12), (2.11) = (2.4) nMeeM ’ »

2t RoAR, 0 p \»
~ ko LiRFRR,TR, ] (EBJ’)

243) &

HAaa m3orpomroro Marepmama R.=R,=1 un u3 (2.13) momyuaem HU3BECTHYIO
dopmyary [°].

IlpaBeneM pesynLTaTH pelmIeHnA THCISHHEOrO TpuMepa [t 060N0IRM H3 IPOKATARHOTO
B amcr rommumuo# 20 ma mopans mpm Temueparype 200° C. Ilpm TaKEX ycIOBHAX, Kak
ykasaHo B pabore [7], ki=5-10-10, ky=3-10-19 f;=17.10~10 (nm?n[EI™yac) n=8§.

Wz (4) momysaem R.=0.409, Ry=0.482 m 1m0 (2.13) mna BeIMYMHL HATALBLHOI'O OKpY X~
HOTO HAIPMKEHUA Oto=pDo/2ho=5 &I'[mm? nMeeM t-=658 uac. Pacaer mo dopmyie, momy-
‘IeHQHOﬁ AT H30TPOUHOT0 Marepmana [°] mpm k=k,=3.-10~10 nu2n/x[nyge maer t,=
=1950 uac. : '

P
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