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Beenenne

HecranumonapHsle cBOMCTBa ()pOHTA KPUCTAITU3ALMKN B 3HAUUTEILHOW CTENEHU 00Y-
CJIOBJICHBI KOppEIALMEN MEXIY KPUBU3HOW ITOBEPXHOCTU POCTA U CKOPOCTBIO €€ MepeMe-
LICHHUA. DTOMY BOIIPOCY U IOCBSIICHA TPEThS, 3AKIIOUYNTENIbHAS YaCTh BBIIIOJIHEHHOTO Ha-
My nukna pab6ot. Ilpomomxum uccrnenoanue [1], [2] mpOCTpaHCTBEHHOM CTPYKTYpbI
TEIUIOBOTO 1oJisi Ha (pa3oBoii rpanuie (PI') BEICOKOCKOPOCTHON KPHCTALTU3AIMH OJHO-
KOMIIOHEHTHOT'O YMCTOr0 MEPEeOXIaXAeHHOro paciuiaBa. JlaHHas paboTa pa3BUBaeT HaIIM
pe3ynbTathl [3]-[5] u UMeeT 1enbio U3yUnuTh SBONIOIMOHHBIE CBOMCTBA ()a30BOM TPaHUIIbI
KPUCTATU3AIH, O0YCIOBICHHBIE OTYETIMBO BBIPAXKCHHON HECTALlMOHAPHOCTHIO CKOPO-
CTH U KpPUBU3HBI BEPILUHBI JIEHAPUTA.

HecranuonapHasi KpMBH3HA JIMHHHU POCTA

Paccmotpum @I (AByMEpHYIO MJIOCKYIO JHM00 OCECMMMETPUYHYIO0), 001 JatoIy 0 He-
CTAallMOHAPHOW KPUBU3HOM JMHUM pocTa. [IpaByro cucremy KoopauHaT ¢ opTaMu s, n, b
CTPOUM Tak ke, Kak B 3ajade o @I cranmonapuoit hopmel [1]. YpaBaenne @I moctyiu-
PYEM B CIEAYIOIIEM BUE:

f=x+A40)-[BO) =0.

DTa anpuopHasi 3aBUCUMMOCTh OCHOBAHA Ha 3KCIEPUMEHTAIbHBIX CBEACHUSX [6] O cyle-
CTBOBaHMHU HECTAIIMOHAPHBIX (HATIPUMED, MEPHOANYECKUX 110 BPEMEHH) BO3MYIIEHUN CKOPO-
CTH W KPUBU3HBI JIUHUK pocTa. B mnockom ciyyae v =0, 1 X,y — NpsIMOYTOJIbHBIE IEKAPTO-

Bbl KOOpPIMHATBI; B CIIy4ae OCEBOM CUMMETpHM V =1, KOOpJMHATa X COOTBETCTBYET OCH
CHMMETpUH, ) — paauaibHas KoopauHata. 3neck B = B(y) — HenpepbiBHas (QyHKIHS;

B(y)=1, B(y)=dB/dy>0 npu y >0, npuaem B(y=0)=1. 3aK0H JBMKECHHS BEPIIMHEI
neraputa (y =0): x,(¢,y=0)=x,(¢) =1— A(¢), £=0. Da3oBas rpaHuIa JABIKETCS BIIEBO,

dx,/dt = —A(1) < 0. Teomerprueckue cBoiictea PI IpeACTaBISIOTCS (OPMYTIAMH:

G=|gradf , G:[1+p2B2(p—1)B2]1/2’

p:p(f)ZI, Sil’lB:l/G, COSB:BI/G’ Bl:po—lB.
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Brb160p KpUBOIMHEWHBIX OPTOTOHANBHBIX ocelt Ha @I wrocTpupyercs puc. 1 u3 pa-
00ThI [1]. AnropuT™m mocTpoeHus 3TuUX ocel u3noxkeH B [1], [2] U maeT cnemyrommue pe-
3yJbTaThI:

g =x+A-B", h=1/G; & =x+4+] , h=B/G.

b
371€Ch yUTEHO, UTO

& _ 1y _ 1 & _, B

o, Bk, G og g G
OueBHIHO, 4YTO BBINOJHEHO paBeHCTBO grade, -gradé, =0. daszoBas rpaHua
x; = B"” — A mepememaercs co ckopoctbio N = (pB”® InB-A)/G wu obnanaer cpeHeil

KpUBU3HOM:

K=K +K,, K,==2, K, =—~, (1)

B, =B,(y,t)=pB"'B+p(p-1)B"*B".

B ciywae p(t) =1 momyuyaem paHee u3ydeHHbIC 3aBUCUMOCTH i DI’ cranmmonapHoit
¢dopmbl. PaboTaem ¢ AByMEpHBIMH ypaBHEHUSMU TEILIONEPEHOCa:
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oq, _ x@_T’ N aqz__k(?T
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Bce ocnoBHble 0003HaueHuMs Takue ke, kak B [1], [2]. Ilepexoxm or aprymeHTOB
(x,y, t) x (§,,&;,t) U nanee K IEPEMEHHBIM (S, 71, ) BBIIOIHSAEM 110 (hOpMyIam:

6 o0 o0 B o 10
_B o 10,
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ay B, 0¢, 8é§3 Gos Gon’

0_10 po 10 Bo,

o o0 0 0 J B
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31ech KOOpAMHATHI S, 7 €CTECTBEHHBIM 00pa30M CBSI3aHBI C KacaTeNbHBIM M HOP-
ManbHbiM K @I  HampaBleHUsMH; TNPUHATHI oOo3Hauenwms: ¢ =t, 0 /0t=¢,,

0, /ot =&, . Eme Ham notpebyroTcs GYyHKLUUH ¢, , ¢, BMECTO ¢, ¢,:
9=9,+9,=q,+q,; q,=q,sinP+gq, cosP, g, =—¢q,cosB+gq, sinp,

a Tak)Ke BBIPAKCHMUS, ONIPEACIISIONINE HECTAITMOHAPHOCTD JABMKeHUs DI
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.0 dy <
=A+— , = A- pB’InB,;
‘:n B.(3.0) (:3: p
6G B, GB OB, ... .. dp(t)
- pBB”'(1+ plnB), p=-"1-.
oG o o PEE(kphB). p==n

I'pannenTHBIC CBOMCTBA TeMIIEPATypPhl U TEIIOBOT0 MOTOKA
3anumeM ypasHenus s Gynkuuit 7', q,, g, apryMEHTOB s, n, t:

— YpaBHEHHE dHEPruu:

{&ja—T'F%:H

G )on On v
\Y . oT «¢B,, oT 0. 0 0q,
I1, =—(gq, cosp—gq, sinB)-c——-——2&,——¢q, —(sinB)+q, —(cosp)——=;
1 y(qn B-g.sinB)-c = &, —-—q, 6y( B) 475 (cosp)-—

— ypaBHEHHE TEIJIOBOI0 MOTOKAa B0k ocu OX':

&6_T+{ sin BE" ] {ycosﬁi quszﬂz,
on

G on on
2
M, == 2200y 2, T yoosp e -y S, o —ysing %o -
G Os ot 2)
Osin écosﬁj .
- +q. —q, sinf3—gq_ cosp;
v(qn 5 T4 q,sinp—gq,cosp
— ypaBHEHHE TEIIOBOTO MOTOKA B10Jb ocu OY:
AB, oT & \0q & \O
————| yco —£ sin — =11,
G oOn (Y PG G ) On Y B 8n ’
2
M=~ 2y g, Oy P O pycosp o ysinp oL -
G Os Os 0 3)
651nB ocosf .
- - +q, cosPp—q,.sinf.
v[qs o M j q,c0sP—g,sinf3

JlaHHBIE TpU ypaBHEHHS 00pa3yroT Mo oTHomeHuto k 07 /on, Oq,/0n, Og,/oOn cuc-

TEMY JIMHEHHBIX HEOAHOPOAHBIX yYpaBHEHUN. OnpeIenuTens 3TOi CUCTEMBI PAaBEH:

2
A =M5 (m2-1), M2 = NooN=S e (4)
G w G cy

HOpMaJ'ILHBIe MMPOU3BOAHBIC ITIOJACYUTBHIBACM IIO (I)OpMYJ'IaMZ

1
a__ A . (5)
on  cyG(N*—w?)
1
T T s ©)

on /G (N> —w?)
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0 IT, + B,I1
g, _ 13T 011L . (7)
on YEs,
A, =TI ¥E, + BT, ~T1,; A, =c&, (I, - BI1,) - AIL,G’.
Teneps Ham OTPEOYIOTCS TMHAMUYECKHE yCIOBHS COBMEeCTHOCTH Ha DI
q; =49, cos(B.—B,) = g.cosP.; (8)
. . ON
g, =q;smB.—P,)=q.sinB.+N(u, —u.)— L N+ YE ; 9)
TU N
T,:TC—C—K—'—“'; q]:\qj, q.=1q.|; U, p—const. (10)

31ech AOMyCKaeTcs Cilydail O/THOMEPHOTO HECTAIIMOHAPHOTO TETUIOBOTO ITOJISI paciuia-
Ba: ¢, =4q,(x,t), T, =T,(x,t). Haubonee mpocroit ciyqaii takoii: ¢q, =0, T, = const. Jlusa

OIpeNIelIEeHHOCTH aHanu3upyeM BapuaHt N = Nn, ¢, =q,i,, npunumas N <0, ¢, >0.

SIcHo, uTO
T, =T(&,8=0,1), q, =q,(,,8=0,1), q =4,(§,8=0,1).
[ToaTomy
or. orT. oT,
(@_Tj =—t=—1+¢&, cosp—L urT. m.
ot), ot ot os

Urak, bynkuuu T, q,,, g, onpenensem ¢ nomouipio (8)—(10) yepes napamerps pac-

wiasa q,, I,. Ilponuddepennuponas no kacareabHoOl koopauHare O0/0s (opmyisl (8)—

(10), maxommm:
2)-5(2) 2 @)
os), os \os ), os \os), os

Jlns moacyeTa mpou3BOIHBIX

oq. OT. O 0.
o o g CosB), —-(sinf)

MPUMEHSIEM CJIEIYIOLINE ONIEPATOPHI:

gzicos[3+isin[3; i:isinﬁ—icosﬁ.
os Ox oy on Ox oy

CiienoBatenbHO, HOpMaJibHbIE TPOU3BOIHbIE HA DI

(%) (%) (%) av
on), \ on ), \on),
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nojcunteiBaeM Ha ocHoBe (8)—(10) u ux nuddepeHaNbHbIX CIEICTBUN, MOTYy4YaeMbIX
BO3JICHCTBUEM OIEPATOPOB O/0n u 0/ 0s.

OO0cy:xneHne pe3y1bTaTOB

Marematnueckoil MOJIETbIO TIOSIBJICHUSI OOKOBOM BeTBU JeHapuTa Ha DI ciyxuT rpa-
JMEHTHAs KatacTpoda, ¢ HACTYIJICHHEM KOTOpOoi mpou3Boansie (11) craHoBsiTcs Heorpa-
HUYEHHO OOJBIIMMU. AHAIM3 TOJTYYCHHBIX BBIPAKCHUH TMO3BOJISIET YTBEPKIATh, UYTO CY-
LIECTBYIOT TPU IIPUUMHBI pa3pyLIEHUs TEIJIOBOIO 0JI HA JINHUU POCTA.

o 1 1 1
L. U3 (5), (6) sAcHO, 4TO paspyLICHHE MPOUCXOIUT B «3BYKOBOW» TOUKE (X, V', 1),
201 L\ _ 2. 1 _ 1,1

korga N°(y,t)=wj;3nech x; =x,(y,1).

II. Cornacno (4), (7) rpamueHTHas karacTpoda HACTyHmaeT B TOYKE OCTAHOBKH

_ S pP —(

(x;,¥,,1,) @', korna N(y,,t.)=0, 1.e. (pB” InB), =(A),.

DTOT BapHaHT BO3MOXKEH TOJIBKO MPH HecTarrmoHapHou kpuBu3He DI, korna ¢pyHKIms
p(t) He sABIseTCsA TOXKAECTBEHHOM KOHCTaHTOM. B wactHOM ciydwae, korma p(f) = const,

KpuBHM3Ha cranuoHapHa (0K /0t=0, cMm. (1)), u rpagueHTHast katactpoda MOXKET MOs-
BUTHCS TOJIBKO B «3BYKOBOID TOUKE.

OTMETHM eIlle, YTO B KHHEMATHYECKOM OTHOMICHHH A(f) XapakTepusyeT CKOPOCTb,
OTBEYAIOIIYIO MOCTYIATEIbHOW KOMIIOHeHTe nBMkeHus PI'; p(f) xapakTepusyeT yrio-
BYIO CKOPOCTh KacaTenbHOi Kk OI' B ka0t ee Touke. B (usuueckom orHomreHnn A(f)
XapaKTepu3yeT CKOPOCTh ABIMKEHHs BEPIIMHBI ACHAPUTA; p(f) ompenaesseT KPUBU3HY Ha
Bepiumne nenapura: K(y=0,t)= p(t)B(y =0).

I11. Tpu nozxcyere npousBoaHo# (dq, /Ot) , nosBuseTcs 0*N/ot*, 1. e. popmymsl (11)
coziep KaT MPOU3BOAHbIE TpeThero nopsaaka: d A(t)/dt’ , d’ p(t)/dr’.

I'panuentnas karactpoda mosiBisiercs, korna p(¢f) u (wnm) A(t) comepikar BXOJs-
IIYI0 aJTATUBHO CTETNEHHYIO 00 JorapupMHUUEcKyr0 OCOOCHHOCTH:

(t,—1)", ,>0, 0<a<l; (t—1) In(t, 1), t,>0.

W3 paccmoTpenust aHanuTUYECKUX BbIpakeHul (2) u (3) ACHO, YTO JIOKaJbHasl HEpaB-
HOBECHOCTbH IPOSBIISET c€0s1 HE TOJBKO M0 OTHOILIEHHUIO K TEIUIOBOMY MOTOKY (CM. ciarae-
MBIE, COJACpKAINE MHOXKUTENU YOq, /Ot, yOq,/Ot), HO U 1O OTHOLIEHUIO K yriy [3, Xa-

paKkTepU3yIIEeMy JByMEpHbIe reomeTpuueckue cBorctBa DI (cm. ciaraemeie,
coaepxarue MHOXHUTenn yosinf/ot, yocosf/ot). Takum obOpazom, HOpMaJbHbBIE TPO-

nu3BonHbIe (5)—(7) comepxaT ciaaraembie BUIa y%(gn cosf), y%(qs cosf}), a 3TO 3HAYMT,

4TO Ha (POHE JIOKAIBHOM HEPaBHOBECHOCTH Ipoliecca pocTa HaOI0AaeTcss HelMHeHHoe

(MyJIBTUIUTMKaTUBHOE) B3aMMOICHCTBHE TEIUIOBBIX U MOPQOJIoruuecKkux cBoctB DI
IIpuBeneM 3aech IpUMEPHI pacdyeTa BBICOKOCKOPOCTHOI'O 3aTBEPAEBAHMS IIEPEOXIIAK-

JICHHOTO paciuiaBa HUKeJs. BerunciaeHus BIOIHsEM B Oe3pa3MepHBIX epeMeHHbIX. be-

peM crieayrolue MaciuTaObl BEJIMYMH: €, = Cy = Cps A=A, = kj, I,=T, y,= 10° M,
K,=10°m, N,=3mlc, x,=X%,/(c,N,)=4-10"°m, t,=x,/ N, =(4/3)-10"c,
q,=c,,N,, L =L/cT,), w,=N,/T,. Temnopusnueckue CcBOHCTBA  HHKEJL:
c=5,62-10°, I[)K/(M3 -Tpanx); A =0609, Bt/(M’ -Tpan); L =2,14-10°, JTx/M; T, =1728, °K;
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U =181, /M’ p e[1544;2594], m/(c-rpan); y=138-10", c; T. =1562, °K;
¥, =4-10° M. WHTepBan YMCIOBBIX 3HAYEHHIl L yKa3aH Ha OCHOBE (OPMYII, TOTyHUeH-

£
HbIX B [4]. TernoBoe noje paciiaBa co31aeTcsi HCTOYHUKOM ¢ (X):

dT.(x)  dg.(x) _

x — —}\,
1 dx dx

q.(x), xe[x,0], x, <0.

PaccmarpuBaem (u3nyecku colepKaTeNIbHbII BapUaHT HE3aTyXalolero TerIOBOro
MOTOKA:!

g.(x) = q. sin” (k.x); q., k. —const, g, >0;

1
Lo =T - L | 2L ginorn |, 2o <(=x), T(x=0)=T">0.
A2 4k, k.
B uactHoM ciyuae ¢, =0, T.e. npu ¢.(x) =0 HMeeM OJHOPOAHOE TEIJIOBOE MOJIe
T. =T, =const, x € (—o, 0]. Kpome Toro, 6511 pacCMOTPEH 3aTyXaloLIUii 0 KOOpAHHATE
TEIIOBOH MOTOK BHAA ¢.(x)=q.e”" sin’(k.x); g+, k., n. — HONOXHUTEIbHBIE BETHUHHEL.
Cpasy oTMeTHUM, 4TO pe3ysbTaThl pacueToB 1 n, =0 u n, >0 He colepKaT CylIeCTBEeH-

HBIX KaYECTBEHHbIX Pa3INuUi.
[opsimox BBIMHCIEHHH COCTOWUT B CIEOYIOIIEM. YKa3blBaeéM THIT CHMMETPUHU (Ha30BOi
IpaHHMIibl, T. €. pukcupyem mapametp v =0;1. 3amaem ¢, A, y, U, L, | | TEIUIOBOE COCTOS-

Hue pacmnasa ¢.(x;), T.(x;), rne x, =x,(t) =—A+ B". 3aBucumocts B = B(y) onpezensi-
€T JIByMEPHbIE [€OMETPUIECKUE CBOUCTBA JIMHUK POCTa X; = X;(V,#) Ha IWIOCKOCTH (X, V).
Hanee, nocnenoBarensHo BeluuciseMm B,, B,, G, K, K,, &,,, N, &,,, h,, h;, x; (v, 1),
q., T., T1,, T1,, TI,, A, A,. Lleas pacueToB: Haiith T, q,, q,, oT;/on, oq,/0n,
0q,/On Kak QYHKIMU apryMEHTOB ), ¢ . ['paduku 3TUX 3aBUCUMOCTEH CTPOUM IpU (PUKCH-
poBaHHOM y Tipu ¢ > 0. 3meck y =0 — BeplIMHA ISHIPUTA; YeM OOJIbIIIE MOTICPeYHast / paju-

aJIbHAsA KOOpAUHATa ) , TCM AAJIbIIC HAXOAUTCS U3yHacMad TOYKa JIMHUK POCTa OT OCU NCHMI-

puTa. Beraucienne mporu3BOIHBIX BEITOIHSIOCH C IOMOIIIBIO mporpammbl Mathcad.

Taxkum 006pazom, MBI pelraeM MoyoOpaTHyIo 3a/1ady: 3a1aeM 13 (pu3ndeckux coodpa-
*KeHU! BUJ (a30BOM I'paHUIIBI; yKa3blBaeM TeMIepaTrypHoe mnose pacmiaBa 1.(x), g.(x) #
BeIYMCIIIEM B TBepaoh ¢aze 7', q,, ¢,, a TAKKE UX NPOU3BOJAHbIE O/On MO HOPMAIU K
JMHHUM pocTa. [JaHHBIA MOAXO MO3BOJSET HAWTU: CBSI3b CKOpOCTH N U KpuBH3HBI K 3a-
KOHOMEPHOCTH BJIMSIHUS KoseOanmii pyHkuuii A(¢), p(f) Ha moBeIeHHE TEIUIOBOTO TIOJIS;
YCIIOBHSI IIOSIBJICHUSI HEYCTOMYMBOCTEH B CHCTEME «PaCIUIaB—KPUCTAILID MO BO3JEHCTBU-
€M NepHOANYECKON HEOAHOPOIHOCTH TEIIOBOIO MOTOKA ¢, (X) .

VYpaBHeHME JIMHUU pOCTa 3alMChIBAEM B cieyrouiei popme:

xX;(y, 1) ==A@) +[B()]";
A()=1-N,t— A (t); A (t=0)=0; B(y=0)=1; N, <0.

Ilpu ¢ =0 BepiluMHa ACHAPUTA HAXOAUTCA B Havaie koopaunar, x,(y =0,7=0)=0.
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Bapuanr 1 conepxur cienyroniye GyHKIUN:

B(y)=1+ny; (12)
A0 =2 (1-cosw,1), t>0. (13)
O,

910 3HauMT, 4TO CKOpocTh DI' HCHBITBIBAET NEPUOINYECKOE BO3SMYILEHUE a, SIN M, .
Hns p(¢) mormyckaercs ABa ciydas:

p(t)=1+(a,sin (1)21)2 ; (14)
pt)=1+a,(1-sinw,t), a, >0. (15)

3necs q,, a,, n,, ®,, ®, — HOCTOSHHbIE BeaUuuHbl. [l 3aBucuMocTH (14) umeem
HEOTPULATENIbHOE OTKJIIOHEHUE OT €JUHMIBI; 3aBUCUMOCTh (15) maer 3HakomepeMeHHOe
OTKJIOHEHUE a,Sin®,! oT 1+a,. ®ynknus (12) — nuHeiHas 10 KOOpAUHATE ), TOITOMY

Janee JUisi KpaTKOCTH Ha3bIBAeM CEMENCTBO TaKUX JIMHHUIA POCTA KITMHOBUIHBIMH.
Bapwuant 2 conepkuT QyHKIIHIO

B(y)=exp(n,y), n,>0. (16)

Hanee Ha3piBaeM Takyro ¢opmy OI' skcnioHeHIMaNbHOU. JJist 3TOro BapuaHTa HecTa-
IMOHApHBIC CBOMcTBa ompeneistores GyHkmusamu (13), (14). 3aBucumoctu (12) u (16)
MPUMEHSIEM B KOHEYHOW OKPECTHOCTH BEPIIIMHBI JICHIPUTA.

O6cymuM  pe3ynbTaTel — pacyeroB, momydeHHele npu v=0, —N,=3,07wm/c,
1 =1600m/(c-rpan), k. =1, T =0,962. Puc. 1-4 oTHOCATCS K KIMHOBUIHOMY BapuaHTy (12).
OTMETHM HETPUBUATBHOE CBONCTBO KOPPEISIUU «KPUBHU3HA—CKOPOCTHY»: BOJM3U BEPIIU-
HBI (puc. 1, a) 3aBUCUMOCTb |N | =N, (K) nBy3Ha4Has; 10 MEpe yNaleHUS OT BEPLIMHBI

yucio BeTBed Gpynkuun N, (K) yaBauBaercsi, OHO M TO e 3HAYE€HUE KPUBHU3HBI HAOIIO-

JTAeTCsI TIPU YEThIpEX Pa3HbIX CKOPOCTSIX BEPIIMHBI (puc. 1, 6).
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Nm
0,75
0,71
0,65
0,001 0,003 K 0,0005 0,0015 K
a) 0)
94,
on
0,141 aq,
on y=0,01
0,121 0,0005

0,171

0,002 K
-0,0005

0,08

|
Puc. 1. BnusiHue KpUBH3HBI BEPIIHMHBI JICHIPUTA HA TEIUIOOOMEH: @, 6 — qi =0,5;6,2—¢q.=0.

INapamerpsl ntunuu pocta: a, =0.,1; a, =0,1; o, =0,5; 0, =0,5; n, =10; n. =0

Ha puc. 2 moka3aHbl TUIIMYHBIE TpUMEpBI KojeOanuil Ha kiuHoBUAHON @I mpu ma-
JBIX NEPUOJINYECKUX BO3MYILEHUSIX KPUBU3HBI.

Wndopmanus, npeacraBieHHas Ha puc. 3—5, MO3BOJSET CyJUTh 00 UHTEpBallaX, B KO-
TOPBIX MEHAIOTCS OCHOBHBIE ITapaMeTphl TEIUIOBOIO MOJIA HA JUHUU pocTa. Pacdyersl noka-
3alli, 4YTO Xapakrep kojebanuid GyHKIUN p(f) HE BIMSIET NPUHLUIUATILHBIM 00pa3oM Ha

CBOMCTBA JIaHHOW TEIJIOPU3MUECKON CUCTEMBbI. MEHSIOTCS OTAeNbHBIC (parMeHThl (a3o-
BBIX MOPTPETOB, HO OCHOBHBIC 3aKOHOMEPHOCTH 3BOJIOIUHU JIMHUU POCTa COXPAHSIOTCS.
Puc. 5 comepxut cBenenus o cpoiictBax @I misa 3KcroHeHIMaIbLHOTO BapuaHTta (16).
31ech HY)KHO OOpaTUTh BHUMaHUE HA KOHEYHOE 3HAYCHHE KPUBU3HBI, 3HAYUTEIHLHO OTIIH-
yarouieecs OT KIMHOBUIHBIX BApUAHTOB Ha puc. 3 u 4.

AHanus NpoBeAEHHBIX CEPUil pacyeToB (puc. 3—5) TOBOPUT O TOM, UTO BHYTPH KaKJI0U
cepun (azoBble IMOPTPETHl B pa3IM4YHBIX TPEXMEpHbIX MpocTtpaHcTtax: (N, ,K,q,),

(N,,K,0q,/0n) n T. 1. — UIMEIOT MOX0XKYIO JIpyr Ha Jpyra CTpyKTypy. BusyanpHo 3TH

1
CTPYKTYPBI BOCIIPHHUMAIOTCS CIICIYIOIIUM 00pa3oM: Ha pHC. 3 — KYyCOK JICHTBI, Kpasi KOTO-
PO coeTMHEHBI MEXIy CO0OH; Ha puc. 4 — JBe IHIMHIPUYECKHE MOBEPXHOCTH, 00pa-
3yIOLINE «BOCBMEPKY»; Ha PHC. 5 — BOJHHUCTAs IUIACTUHKA, CTOsIIAs Ha pedpe. OTMeTUM
TaK)Ke, YTO ATOT BBIBOJA CIPaBEIJIMB M Uil (pa30BBIX IOPTPETOB B MPOCTPAHCTBAX
(N,,K,T) n (N, K,0T,/0n) —31eCb 9T PUCYHKHU HE TIPUBOJIATCS.
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Puc. 2. Hecrammmonapusie cBoiictBa @' Ha KOHEUHOM yJaJICHUH OT BEPIINHEI JECHIPHTA!
v=0, =20 M/(c-tpan); n. =0; n, =1; qi =0,005; , =0,5 o, =1, y=1
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Puc. 3. Ternossle mponeccsl Ha nepudepnn aeHaputa (y = 1) mus pexxuma xosebanuii (15);
KIMHOBUAHAS JIHUS pocta: v =0, i =1600 M/(c - rpan);

no=0;n=1 ¢ =00 0 =05 o, =14 =0]; a,=0,4

qs
0.006 Oq,/0n
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Puc. 4. TennoBble mpoIiecchl B KOHEYHOH OKPECTHOCTH BepIuHBI AeHapuTa (y = 0,01)

U pexkuMa Konebanuit (15); KTMHOBUIHAS JIMHUS POCTa.
BxoxHble mapamMeTpsl TakKe ke, Kak Ha puc. 3
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Puc. 5. OxcnonennuansHas Gopma (16) ®I': v=0, uw=1600 m/(c-Tpan); n.=0;n, =1;
qi =0,005; o, =, =0,5; y=0,01. DazoBble MOPTPETHI CHCTEMBI «PACILIAB—KPHUCTAIID)

B KOHEYHOH OKPECTHOCTH BEPILIMHBI ICHIPUTA IS pexxuMa Kosebanuii (14)

3akiroyenune

[Tonyuens! ananutrueckue BbipakeHust (5)—(7) A1 HOPMAIBHBIX MTPOU3BOIHBIX TEM-
nepaTyphbl ¥ TEIUIOBOrO NMOTOKA Ha HecTaroHapHoi @I [IpeaBecTHUKAaMU MOSIBIEHUS 60-
KOBOM BETBU JEHAPUTA CIIyKaT CIEAYIOIINE yCIOBUS Pa3pyLICHHs TEILUIOBOTO MOJIS: MOSIB-
JICHWE «3BYKOBOW» TOUKH, ocTaHOBKa ®DI'; Hanmume oCOOEHHOCTH B YCKOPEHUH BTOPOTO
HOpsiIKa. Y CTAaHOBIJIEHO, YTO Ha (DOHE JIOKAJIbHOW HEPaBHOBECHOCTH IIPOLIECCA pOCTa Ha-
OmroziaeTcsl HeMHEMHOe B3aMMOJAEHCTBUE TEIUIOBBIX M Mopdosiornueckux cBoucTB DI
[IpencraBneHsl pe3yJbTaTbl YMCICHHBIX PACYETOB TEILIOBBIX CBOWCTB JABYMEDPHBIX JIMHUI
pocTa, 00Ja1al0LMX MIOCKOM M 0CEeBOM CUMMETpUsMU. AHAJIU3 BBINOJHEH Ui CIy4aeB
NEPUOANYECKUX IO BPEMEHU BO3MYIIEHUH CKOPOCTH U KpuBU3HBI DI'. OOHApYKEHBI Cy-
IIECTBEHHbIC KOJIMYECTBEHHBIC PA3IUUUS MEXKIY pPeKUMaMU KoneOaHui BOIM3H BEpIIMHEI
JICHJPUTA U HAa KOHEYHOM yAAJICHHH OT Hee. Iloka3aHo, YTO OCHOBHBIMHM IlapamMeTpamu
BJIMSIHUS HA TEIJIOBOE COCTOSIHME JIMHUU POCTA SIBIISIOTCS yacToTa U (pa3a koneOaHuit. Y-
TAHOBJICHO, YTO CHCTEMAa «PACIIaB—KPHCTALD MPOSBISET OMPEACIICHHYI0 CTAOMIBHOCTD
[0 OTHOLIEHMIO K U3MEHEHHIO PEXKUMOB KOJIeOaHUH KPUBU3HBI.
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