e YMCHBUINTH 3arpsA3HAEMOCTh TPYOHOrO Iy4Ka MO BO3IYIIHOW CTOPOHE H

YBCIUYUTD JJIUTECIIBHOCTh MECXKPEMOHTHBIX IIEPUOIOB.
JUTEPATVYPA

1. Kepwn, A Passursie noBepxuoctu Teruroobmena: mep. ¢ auri. / 1. Kepn, A. Kpayc. —
M.: Oneprus, 1977. — 464 c.

2.0 cHOBB pacueTa U MPOCKTUPOBAHUS TEIUIOOOMEHHUKOB BO3JYIIHOTO OXJIAXKICHUS:
cnpas. / oz o6 pea. B. b. Kynteima, A. H. Becconnoro. — CII6.: Henpa, 1996. — 512 c.

3.TennooTnaya M adpoAMHAMUYECKOE CONPOTHBICHHE [IaXMATHBIX MYYKOB M3 KPYT-
nbIx Tpy6 ¢ nomoruyteiMu crimpaibibiMu KLM-pe6pamu / B. b. Kynteiu [u ap.] / Xumuueckoe
u HedrerazoBoe MaiuHocTpoenue. — 2003. — Ne 11. — C. 10-14.

4. Ky H T8 o, B. b. Ananu3 TemnoBoil, 00beMHOI U MacCOBOH XapaKTEPHCTHK TEII000-
MEHHBIX CEKLHWI ammaparoB Bo3aymiHoro oxnaxaeHus / B. b. Kyarem, A. O. [Munp // Xumude-
ckoe u He(rerazooe MamuHoctpoenue. — 2009. — Ne 5. — C. 3-6.

5.Kyutem, B. 5. OcHOBHBEIE CITOCOOBI SHEPTeTHUECKOTO COBEPIICHCTBOBAHMS allllapaToB
Bo3aymHoro oxnaxzaenus / B. b. Kynrsmm, A. H. becconnsiii, A. A. bpumis // Xumudeckoe u
HedTerazopoe ManmmHoctpoerue. — 1997. — Ne 4, — C. 41-44.

6. TennooO6MeHnHas cekius: nar. 2213920 Poccun, MIIK C2, F 28 D 3/02 / B. I1. My-
nuH, U. U. Kouetos, P. ®. Tenses, B. b. Kyntsiu, B. 1. Menexos, A. B. CamoponoB; 3asBuTenb
3A0 «Oxrsibpeckxummant». — Ne 2001119695; 3assa. 16.07.2001; omy6n. 15.07.2003 // Bron.
n300per. / Pocnarent. — 2003. — Ne 28. — C. 70.

7.¥YcTpoicTBO A U3TOTOBICHHUS TEIUIOOOMEHHOM TPYOBI CO CIHPaIbHO-HABUBHBIMH
pebpamu: 3asiBKa Ha mojesHyto Moxens Pecn. Bemapycs, MIIK B 21 D 11/06 / B. b. Kyntem,
B. II. Mynun, E. C. CankoBuy, A. III. Munnuranees; 3asButenb benopyc. roc. TeXHONI. yH-T. —
Ne n 20120381; 3asBi. 05.04.12.

8 TennooGMeHHas pebpucras TpyOa: nat. 4814 Pecn. Benapycs, MIIK F 28 F 1/00 /
B. b. Kynrsm, B. U. Bonogus, E. C. CanxoBuy, B. I1. Mynun, A. O. [Tuup, A. III. Munnuranees,
I'. T'. bapanos; 3asBurens benopyc. roc. Texuon. yH-T. — Ne u 20080322; 3asBn. 17.04.08; omy6u.
30.10.08 // Adiuptitasr 6ro. / Harr. mpuTp iHTanekryan. ynacuacui. — 2008. — Ne 5. — C. 36.

9. TenmooOMeHHas Oumerammyeckas pedpucras TpyoOa: mar. 14907 Pecn. bema-
pyck, MIIK F 28 F 1/00 / B. b. Kyntemm, E. C. CankoBuy, B. I1. Mynun, A. III. Munauraziees,
A. O. IImup, U. P. Tasa30B, A. JI. ConoBeeB; 3asBuresb beinopyc. roc. TeXHONI. yH-T. —
Ne 1 20091539; 3assi. 28.10.09; omy6a. 30.10.11 // Adiupritnsr Gron. / Ham. mpuTp iHTOIEKTY A
ynacHaciy. — 2011. — Ne 4, — C. 58.

10.Cnoco0 uyCTpOMCTBO Il U3TOTOBJICHHA TeriooOMeHHOH TpyOrl ¢ KLM-peGpamu:
nart. 16177 Pecn. Benapycs, MIIK B 21 C 37/15 / B. b. Kyursi, B. I1. Mynun, E. C. Canko-
Bu4, A. O. [unp, A. lII. Munnuranees, A. JI. Conosses, O. B. Ilerposuy; 3asButens bemopyc.
roc. TexHoJd. yH-T. — Ne a 2010366; 3asBn. 11.03.10; omy6ma. 30.08.12 // Adiustiiaer 6ron. / Har.
IPHT iHTANeKTyan. ynacHacui. — 2012. — Ne 4. — C. 44.

[pencrasiena kadeapoii sHEprocOepeKEHHS,
TUZIPABIMKY U TEIUIOTCXHUKH Tloctymmia 12.11.2012

V]IK 536.2 (075)

OPTOI'OHAJIBHBIE METO/IbI B 3AJIAYAX TEILJIOIIPOBOJHOCTH
JIJII MHOT'OCJOMHBIX KOHCTPYKIIUM

Joxrt. pus.-mat. Hayk KYJIUHOB B. A.,
umzkenepsl KOTOBA E. B.,, EPEMHUH A. B., KY3HEIIOBA A. J.

Camapckuil 20cy0apcmeentbltl mexHUu4ecKutl yHugepcumem

st onpeneneHuss TpeOyeMOro COYeTaHWs CBOMCTB MHOTOCIIOMHBIX KOHCT-
PYKIMI HanIydimuM o0pa3oM MOAXOJAT aHATUTHUYECKUE (MPUOIMKEHHBIC aHa-
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JUTHYECKUE) peieHus. TpyIHOCTH MOTydeHHs aHAJIUTUUYECKUX PEIICHHH Kpae-
BBIX 3a/1a4 JJIS MHOTOCJIOMHBIX KOHCTPYKIMH CBA3aHBI C HEOOXOAUMOCTBIO BBI-
MOJTHEHHSI YCJIOBUN COMPSDKEHHWS B BUJE PAaBEHCTBA TEMIIEPATyp M TETJIOBBIX
MOTOKOB B TOYKAaX KOHTAKTa CJIOEB. BhIMOMHEHNE 3THX YCJIOBUH B cilydae NpH-
MEHEHUS] TOYHBIX aHAJUTUYECKUX METOJIOB MPUBOIUT K HEOOXOJMMOCTH pellie-
HUS XapaKTePUCTUYECKOW CHCTEMBI B BHJE IIETIOYHOTO TPAHCHEHAEHTHOTO
YpaBHEHHSI OTHOCUTEIILHO COOCTBEHHBIX YHCEI KPaeBoil 3a/1auu, pelieHne KoTo-
POro MoXeT ObITh OJIYYCSHO JIMIIb YUCICHHBIMU MeToAamH [ 1, 2].

W3 npubnmxeHHbIX aHATUTHYECKUX METOJOB PELISHHs JOCTATOYHO IIHUPO-
KO€ pacIpoCTpaHEHHE MOTYUMIA OPTOTOHAIBHBIE METOIbI B3BEILIEHHBIX HEBA30K
(JI. B. KanropoBuua, byoHnoa — I"anepkuna u np.) [2—4]. Onnako ux npumeHe-
HHUE K pacyeTaM MHOTOCIOWHBIX KOHCTPYKIUIl CYIIECTBEHHO CIEpKHBAaeTCA He-
00X0AMMOCTBIO TIOCTPOEHHSI CUCTEM KOOPAMHATHBIX (DYHKIMH, YAOBIETBOPSIIO-
HIMX TPaHWYHBIM YCIOBHSAM U YCIOBHSAM COIpsDKeHus. B Hacrosmeil pabote
paccMaTpuBaeTcsi METOJ, MO3BOJIIOLUIMKA CTPOUTH CHUCTEMBI KOOPIMHATHBIX
¢byHKUMH, B 11000M NPUOIMKEHUH TOYHO YAOBJICTBOPSIOLINX TPAaHUYHBIM yC-
JIOBMSIM U YCIIOBHSIM CONPSKEHHS, HE3aBUCHMO OT YHCIIa KOHTAKTUPYIOIMIMUX TeJl.
IlocTpoeHne TakuX CHCTEM OKa3aJloCh BO3MOXHBIM OJiarofapsi MpUHSATHIO IJI0-
0aJbHOM CUCTEMBI HEM3BECTHBIX (DYHKIMH BpeMeHHU (OAMHAKOBOM [ BCEX KOH-
TaKTHPYIOLIUX TEN), BBEJCHHE KOTOPOH MO3BOJISIET NMPUBOJUTH MHOTOCIOHHYIO
KOHCTPYKLHIO K OJHOCJIIOMHON ¢ IEpEeMEHHBIMH (KyCOYHO-OHOPOIAHBIMH) CBO-
CTBaMH CpEJIbI.

st mosmydeHus peneHuil Ipyu MaIbIX U CBEPXMAJIbIX 3HAUEHUSAX BPEMEHHOU
MEPEMEHHON HEOO0XOIUMO HCIIOJIB30BaTh OOJBIIOE YHMCIO NPUOIMKEHHH, YTO
B OPTOTOHANBHBIX METO/aX MPUBOJUT K HEOOXOIUMOCTH pellleHHs anredpanye-
CKUX YpaBHEHHI BBICOKHX CTeleHel (OTHOCHTEIILHO COOCTBEHHBIX YHCEN Kpae-
BOW 3a/1a4M), TOYHOCTh PELICHUs] KOTOPBIX AaXK€ NPH HCIOJIb30BaHUM COBPEMEH-
HOM KOMIBIOTEPHOW TEXHMKH HE BCErJa MOXET YIOBJIETBOPATH MOTPEOHOCTSIM
npakTuku. Hambomnee 3¢ (ekTHBHBIM B 00JTaCTH MasbIX 3HAYCHUH BPEMEHHOH ITe-
PEMEHHOH SIBJISIETCS. METOA, OCHOBAaHHBINA Ha onpeeNeHuH (PpOHTa TeMIIEpaTypHO-
IO BO3MYUICHUS W JIOMOJHUTENBHBIX TPaHUUYHBIX ycioBui [3, 6]. B HacTosmieit
CTaThe OH NMPUMEHEH IS pacueTa TeMIIEPaTypHOTI0 COCTOSIHUS IIOCJIEAHEr0 CIIO0s
MHOT'OCJIOHHOW CHCTEMBI, TaK KaK IPH MajlbIX U OCOOCHHO CBEpXMalbIX 3Haue-
HUSX BPEMEHH TEIUIOOOMEH IPOTEKAET JHIIb B 3TOM CJIO€.

B kadecTBe KOHKPETHOTO NMpUMEpa HaleM pELICHUE 3aJadd TEIUIONPOBOJI-
HOCTH JUIS TPEXCIOWHOHN TUIACTHUHBI B CIEAYIOLICH MaTeMaTHYECKOH IIOCTaHOBKE

(puc. 1):

Ty (% 1) _ a O°T. (X, 1)

ot ox? @)
(r>0; X, <X<X; 1=1,2,3; x,=0; X3=8);
Ti(x,0) =T,; @)
ALOD g, ©
OX
T,6.1=T.; (4)
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T, D =T,.06,7) (i=12); ()
20T (%,7) _ AinOTi (X, 7) (i=12), (6)
OX OX

rae T — Temmeparypa i-ro ciosi; X — KOOpJuHaTa; T — BpeMsl; 01, 0z, O3 — TOJ-
LIMHBI CJIOEB; & — CyMMapHas TOJIIMHA TPEXCIOWHOW IIACTUHBI; @i — K03 du-
IIMEHT TEMIIEPaTypPOIPOBOTHOCTH i-TO CIIOsT; T — HaYalbHas TeMIepaTypa; T e —
TeMIiepatypa CTCHKH Mpu X = J; Aj — K03()(HUIMEHT TEIIONPOBOIHOCTH i-TO
CII051.

T ] T

I
T, T, T, T
)\,1 7&2 )\43 v
al a 2 a 3
o1 [ 33
Xl
X2
X3
0 X

Puc. 1. PacueTHas cxema TpeXCIOHHON IJIaCTUHbI

Beeniem crienyromnue 0e3pa3zMepHbIe TIEPEMEHHbIC:

LS P T @)

® =
To _Tc.

rae ® — oTHOCUTENbHAST U30BITOUHAS TeMIIepaTypa; & — Oe3pazMepHasi KOOp.Iu-
HaTa; FO — yucno ®ypbe; & — HAUMEHBIIHN U3 KOA(D(PUIIMEHTOB TEMITEPATyPO-
nposoanoctu & (=1, 2,3).

3anada (1)—(6) c yaeroMm (7) IpUBOAUTCS K BUIY.

00, (&, Fo) _ & 9°0;(&, Fo)

oFo a o0& ®)
(Fo>0; &, <E<&; =123 & =0, &=1);
6,8 0) =1 ©)
00,(0.,Fo) _ . (10)
& ’
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0,1, Fo)=0; (11)

®;(§;,Fo)=0,,,(§;,Fo) (i=1,2); (12)
)“ia(ai (§| > FO) — }\‘i+1a®i+1(§i b4 FO) (l =1, 2) (13)
o¢ o

Pemenue 3anaun (8)—(13), cinexys oproronansHomy Merony JI. B. Kanropo-
BHYa, IPUHUMAETCS B BHUJIE

0,(2.Fo) =Y f,(Fo) 0,4(8) (i=12,9), (14)

rne f,(FO) — mnemssectHeie ¢ynkimu; ¢, (§)(i=1,2,3) — xoopauHaTHbIe
(byHKIMH, onpenensieMble TAKUM 00pa3oM, YTOOBI 3apaHee TOYHO BBIMOJHSINCH
rpaanynbie yenoBus (10), (11) u ycmosus conpspxenus (12), (13).

OTIMYUTETBHOW OCOOEHHOCTBIO HCIIOJIB3YEMOTO 37€Ch METOHa SBIISETCS
HPHUHATHE OJJMHAKOBOH CHCTEMbI Hen3BecTHHIX (yHKuumit Bpemenu f, (FO) mis
Ka)XKJI0T0 U3 KOHTAKTHPYIOMIHUX TEJI, YTO MO3BOJISIET MOJIydaTh Hanbosee mpocTo-
ro Buja KoopauHatHeie pyHkuun ¢, (&) (i=1,2,3;k = 1,_n).

Croco® TMOCTpPOCHUS CHCTEM KOOPAWHATHBIX (YHKIMHA, TOYHO YIOBJICT-
BOPSIFOLIMX TPAHUYHBIM YCIIOBUSAM M YCJIOBHSM COIPSDKCHHUS, 3aKIF0YaeTCs
B clielyromieM. BHauane cTpoutcst KoopAuHATHAS QYHKIUS IJIs1 TPETHETO CIIOSL.
OHa MpUHUMAECTCS B TAKOM BHJE, YTOOBI TOYHO BBIMOJHSIOCH TPAHHYHOE
ycnosue (11)

Pu(8)=1-8* (k=1n). (15)
Koopaunathast pyHKIMS JUIE BTOPOTO CJI0sI IPUHUMAETCS B BUJIE
0, (&) =A+ AzF:Zk’ (16)

rJic HeM3BECTHBIC KOA(G(GUIMEHTH A1 1 A, HAXOIATCS W3 YCIOBUM COMPSIKCHUS
(12), (13) mexmy BTOPBIM U TpeTbUM ciosiMu. [locie ux onpemeneHus COOTHO-
menwne (16) mpuHUMAET BHUIT

(sz(é)=1—(1—%j 2 —%&W (k=1n). (17)

KOOpI[I/IHaTHaH (I)yHKLII/ISI AJI1 IEPBOTo CJI0A MPUHUMACTCA B BUAC

0a(€) =B, +B,E™, (18)

rne B1, B, — Hen3BecTHBIE KO GUIIUEHTHI.

OueBuaHO, YTO cooTHOMICHHE (14) IpH MCIIOIR30BAHUN B KA4E€CTBE KOOPIH-
HaTHOU (yHKIMY (18) TouHO yHoBIeTBOpseT rpanndHOMY yciosuto (10). Hems-
BecTHBIC K03 dunmenTsl B, B, HaxoaaTCs U3 yciaoBuid conpspkenus (12), (13)
MEXIy TIEPBBIM M BTOPBIM ciiosiMu. [lociie ux ompenenenus cootHomrenue (18)
Oyner
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7‘3_& 2k _ﬁ 2k_£ 2k _1n
(Pkl(é):]._(X_z )“1) 1 (1 kzj 2 }bli (k=1n). (19)

HemnocpencTBeHHOH TOACTAaHOBKON MOXHO YOSIUTHCS, YTO IIPH HCIIOJIB30-
BaHWH B KadeCcTBE KOOPAMHATHHIX (hyHKIMHA cooTHomeHu# (15), (17), (19) co-
otHomenue (14) B mobom npudmmkennn (K =ﬁ) TOYHO Y/IOBJIETBOPSAET Tpa-
HgHBIM yenoBusaM (10), (11) u ycmoBusam conpspkerns (12), (13) mpu mro0bIx
3Ha4YeHHsX HeusBecTHbIX ynkimit f, (F0).

Haiinem pemenue 3amgauu (8)—(13) B HyneBoM mpubmmkeHun. [yig atoro mo-
TpedyeM, 4To0bl cooTHomeHue (14), B KOTOPOM OTPAaHHYUMCS OJHUM HWICHOM
psina, YAOBIETBOPSUIO HE ypaBHEHHUIO (8), a HEKOTOPBIM OCPETHEHHBIM ypaBHE-
HUSM (TIPOMHTETPUPOBAHHBIM B TIPE/IEax TOJIIUHBI KQKIOTO CII0s)

2 f {66 (& Fo) Z d ®a(§ FO)}da 0. 20)

Gia

IMoacrarmss (14) B (20), Haxoaum

& & 1
f;(Fo){ [(D-Dghde+ [ (D, -DE)de+ (1—@2)da]+
0 & & (21)
aiil a & a 1
+2fl(Fo)[Dl—J‘d§+ DZ—Zjdg+_3jdg]:
a 0 a & a &

rae f,' — mepBas npousBoanas ot pynkuuu f,(FO) mo nepemennoii Fo.
Ompenenss uarerpaisl B (21), otHocuTensHo HensBecTHOH QyHkuun f, (FO)

NoJydaeM cienyromniee 00bIKHOBeHHOE AU hepeHaIbHOe ypaBHEHHUE!

df, (Fo)
+vf, (Fo) =0, 22
dFo vf, (Fo) (22)
rae
yote,
My

Dl 2 _ _& 3 g3 _ _l _ 3 E
=§1[ _?‘:1]+D2(EJ2 EA) 3(EJ2 E.~1)+(1 Eaz) 3(1 &2)"‘3,
Hz:2(31D1§+3'2D3(E_v2_&1)+a3(1_&.~2))/a
A, M A,

D1=ﬁ; Dzzl—(l—ﬁj 2, Dszﬁ.
7\‘1

WnTterpupys ypaBHenue (22), HaX0aum
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f,(Fo) = Cexp(vFo), (23)

rae C — MoCTOsSTHHAsI UHTETPUPOBAHMS.
IMoacrasmsis (23) B (14), momydaem

©,(&,Fo) = Cexp(vFo)g, (€) (i=1,2,3). (24)
Jna ompeneneHus MOCTOSHHON MHTerpupoBaHusi C COCTaBUM HEBS3KY Ha-
qanpHOro ycioBuA (9) M NMPOMHTETPUPYEM €€ B MpeeNax TOJIIMHBI KaxXIo-
o CJI0st
&i

‘ [ [0 0)-1]dg=0. (25)

3
i=1 glfl

[oncrasmss (24) B (25), HaxoguM

& & 1
J[C(D—Dléz) ~1]de+ j [C(D, - Dg%)-1]de +j [c-¢’)-1]ae=o0.

0 & &

Omnpenenss UHTErpabl, OTHOCUTEIBHO NOCTOSAHHON nHTerpupoBanusa C mo-
JqydaeM anredpandeckoe JuHeiHoe ypaBHeHue. Ero pemenne C = 1/,

ITocne onpeseneHus: MOCTOSHHON MHTETpUpOBaHKs penieHue 3anaun (8)—(13)
B HYJIEBOM MPHOIMKEHIH TPUHUMAET BH]

0,5, Fo)=ZP0FIeE) (i 5 5 (26)
Hy
Ecou nmonoxute A, =X, =A;=A;, @ =a,=a,=a (oAHOCIIONHAsA IIACTHU-

Ha), TO cooTHomeHue (26) OyneT
O(&, Fo)=1,5exp(-3 Fo)(1—&?). (27)

[ocnenusist popmysia CoBnagaeT ¢ pelIeHUEM B HyJI€BOM NPUOIMKESHUHU A
OJIHOCJIIOMHOM IUTaCTHUHBI, MpHUBeACHHBIM B [2, 3]. Pe3ynpTaThl pacyeToB IO
dhopmyne (27) mpencraBieHbl Ha puC. 2.

Hcnonp3ys Gpopmyiry (26), HaiineM pelreHre KOHKPETHOW 3a1a4uul IS TpeX-
CJIOMHOM IVIACTUHBI IIPH CIEAYIOLUIMX UCXOAHBIX JaHHBIX:

X, =0,00086 m; X, =0,00261m; X, =0,00502m; A1 =11 Br/(Mm-K);
A, =2Br/(MmK); A, =L1Br/(m:K); a =3,624-10° m’/c;
a,=1,02-10"° m%/c; a,=0,94-10"° m’/c. (28)

AHanu3 pe3yJbTaToB pacueToB 1Mo (opmyne (26) B cCpaBHEHHH pPacdyeToOM
YHCIEHHBIM METOJIOM MPOTOHKH MO3BOJISAET 3aKIIOYHUTh, YTO B JIMAINa30HE YHCE
Oypre 0,187 < Fo < o pacxoxaeHune cocrasiser okono 12 % (puc. 3).

JInsi TOBBIIICHUST TOYHOCTH HaigeMm perieHue 3amaquu (8)—(13) B mepBom
npubIMxKeHuu. [ 3TOro coctaBUM HEBSI3KH ypaBHeHUH (8) u moTpedyem op-
TOTOHAILHOCTH HEBS30K K KOOPJMHATHBIM (PYHKIHSIM MEPBOTO MPUOIIKEHHS
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¢y (1=1,2,3) (yuursiBaeMm, 4TO coriacHo (27) HaUMEHBIIUM SIBISETCS KOI(-
(GUIMEHT TeMIIepaTypoIpOBOJHOCTH d3)

1,0 ©

3 & of, (Fo) a az(Pli(é) )
ilﬂ oFo M@~ O =5 eu(Dd5 =0

(=] [<]

T — TEIT, °F
°\‘\\o\°¢0 @ e B

&
&
{9 N O\
o [o]

Y N S A o
NN

NN
06 9—o A
,6 x x\ x

M N
i 01

Oo-

0 00
X
40
Fo =
x 0 O xo'% \XA
IN A A =—pP——o=%x X
A o x AN
T x_ A
N SN
A X0 x
0 0,2 0,4 0,6

0,8 & 1,0
Puc. 2. Pactipenienienue TeMiiepatypsl B TPEXCIOMHOM MI1acTUHE, IPUBEISHHON K 0JIHOCIOWHOM

A — 10 popmyte (26) (HyneBoe npubnmkenune); X — mo popmyse (33) (epBoe npubIIKEHIE);
—— — 1o ¢opmye (14) (BoceMoe mpubIImKeHne); O — TOYHOE perieHue 5]



1,0 m}
0 A A \
b\ 2\ FOQQ_ZB‘A?
08 N, a
o x
~X .
\\x
0,6
\o a
T\ ON ™
i s . : \
| 4 OA
0,4 % x x N
X x A
X OA
T ° °o— 0803 * \A
02 A A A A — x
| A A\O \
X x x x x A
l X il ~—_
2 z 2 1,87 & b
2 x % 2 2 2 ATTa
0 & 0,2 & 0.5 0,6 0.7

Puc. 3. Pacnpeznenenue TeMnepaTypbl B TPEXCIOHHON ILIIACTUHE:

HocneﬂHee COOTHOIICHHUE MOKHO MEPENTUCATE B BUJC

& & 1
/(Fo)| [ (D-D&*)oude+ [ (D, - D,&*)g,de + [ (1-E)e,dE |+
0 & &2

& & 1
a
+2f,(Fo) Dlij‘(plldé_'_DZ_ZI(Plsz.'+J.(P13dEJ =0.
%% 8 ;, &

x — o opmysie (26) (HyseBoe npubImKeHue); A — 1o gopmyie (31) (mepBoe npubdIMKCHNUE);
—— — 1o opmyie (14) (BocsMoe npubmimKeHne); O — METo/ IIPOroHKH; [ — TouHoe perueHue [S]

Onpez[eﬂsm HUHTCIrpajibl B MOCICAHEM COOTHOMICHWH, OTHOCUTCIIBHO HEU3-

HCHHC BH A

df (Fo)/ dFo + v, f,(Fo) =0,

rae v, =W, /1y py=0,516004; p, =1,042163.

WnTerpupys ypasaenue (29), Haxoaum

f,(Fo) =C, exp(v,Fo),

rae C; — mocTosiHHASE MHTETPUPOBAHUSI.

IToacrasmsis (30) B (14), momydaem

®i (E.a! FO) = Cl exp(vlFo)(Pli (i) (I = 11 21 3)

BectHOW QyHkumu f,(FO) momyuaem oObikHOBeHHOE quhepeHInaIbHOe ypaB-

(29)

(30)

(31)

I[J'ISI OIIPpCACIICHUA ITOCTOSIHHOM HUHTCTPHUPOBAHUA C1 COCTaBUM HCBA3KY Ha-

YajbHOTO ycinoBHs (9) M MOTpedyeM OpTOrOHAIBHOCTH HEBSI3KM K KOOpPIMHAT-
HBIM QyHKIHAM @; (i =1, 2, 3)
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& &
J |:Cl (D- D1&.~2) _1] PpdE+ _[ I:Cl(DZ - Daé.az) _1:| P dE+
’ = (32)

+ I [Cl(l_éz) _1](913‘{‘: =0.

&

Omnpenensist HATErpatkl B (32), OTHOCUTEIHLHO TIOCTOSIHHOM HHTETprUpoBaHus C;
noJydaeM anrebpamdeckoe JinHeltHoe ypaBHenue. Ero pemenue C, =1/p,.

[ocne ompenenenusi MOCTOSIHHOW WHTerpupoBaHust C; pelieHue 3agadu
(8)—(13) B mepBom mpubmmkenun Haxomurcs w3 (31). Ecam TONMOXKHTEH
A =X, =k;=A; & =8, =38, =4a, To cooTHomeHHe (31) npuBOANTCA K BUIY

0(&,Fo) =1,25 exp(-2,5 Fo)(1- £?). (33)

®opmyna (33) coBnagaeT ¢ peUICHUSIMHU B IEPBOM MPHUOIMKEHUH AJIs1 OJTHO-
CITOMHOM TUTACTUHEI, IPUBEIEHHBIMU B [2—4].

Pesynbrater pacderos mo dopmynam (26), (27), (31), (33) nansr Ha puc. 2, 3.
Wx aHanu3 mo3BOJISIET 3aKIIOYUTh, YTO TOYHOCTH PEICHHS B TIEPBOM MpHUOIH-
KEHWH TI0 CPABHEHHIO C HYJIEBBIM CYIIECTBEHHO MOBBIIIaeTcs. 1 B 4acTHOCTH,
PacxokJIeHHe ¢ TOYHBIM pelieHrueM (puc. 2) He npesbimiaet 3 %.

Jlnist manmpHENTIIero MoBhINICHUS TOYHOCTH HaiieM pemienue 3aaaqn (8)—(13)
BO BTOpoM mpuOmmkeHnn. CocTaBiisas HEBA3KY ypaBHeHHH (8) u TpeOyst opTo-
TOHAJILHOCTH HEBSA3KH K KOOpauHATHBIM (yHKImsaM ¢ (&) u ¢, (&) (i=1 2,3),

HaxXoJuM

3 &
! [ a'i " n H
Z _[ floy + f,0, _a_(fl(Pli + £,05) |90;,d6=0 (j=12), (34)
3

i=le,

rae @, @ — BTOpbIe NPOM3BOAHBIC OT GyHKIMH @y (&) u ¢, (&) mo mepemeH-
HO¥ &,
CootHomenue (34) MOKHO TIepenucaTh B BUJIE:

& & 1
J. (fjoy, + £9,))p,dE + I (fjpy, + f)05)0,dE + J (fjys + F0,5)0,,dE —
& &

0
a1 & a & 1
o [ (tol, + b )oude -2 [ (£, + 1,05,)0,08 = [ (f,0]s + ,0%) 01,0 =O;
0 & &

& & 1
_[ (fjoy, + f)0,)9,dE+ I (f,0,, + £9,,),,dE + I (F,0,5 + F70,5)0,,dE
0 g, &

& & 1
n ” a 14 ” 14 14
- %J (fo1, + £,05))0,,dE _gz J (fof, + £,05,)0,,dE j (f,01; + £,05,)0,,dE=0.
0 & &

Onpenensiss MHTETpaibl B MOCIEIHUX COOTHOIICHHSIX, OTHOCHTEIBHO HEH3-
BecTHbIX (ynkumit f(FO) u f,(FO) c yueTrom mcxomHbIx naHHbIX (27) HodydaeMm

CIIEYIOLIYIO CUCTEMY JBYX OOBIKHOBEHHBIX AU PepeHIMATBHBIX YPaBHEHUIH:
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b f,+b,f,+bf, +b,T, :o;} @)

L+ L+ 1L f +1,f,=0,

rae by = 0,494399; b, = 0,585074; b; = 0,958027; b, = 1,49522; |, = 0,585074;
I, =0,702963; |5 = 1,22521; 1, = 2,17489.
YacTtHble pemeHus cucTeMbl ypaBHEeHUH (35) pa3pIcKUBarOTCS B BUJE!

f,(Fo) = Aexp(rFo); f,(Fo)= Dexp(rFo), (36)

rae A, D, r — HeKOTOpbIEC TOCTOSTHHBIE.
IMoacrasisis (36) B (35), HaxoAwMm:

A(0,494399r +0,958027) + D(0,585074r +1,49522) = O;} (37)

A(0,585074r +1,22521) + D(0,702963r + 2,17489) =0.

Cucrema OIHOpPOJAHBIX anredpandecKux ypaBHeHHH (37) mMMeeT HETPHUBH-
AJIbHOE PEIleHHE B Clly4yae, €CIi ONpelesIuTelb €€ paBeH HyJI0:

0,494399r +0,958027 ~ 0,585074r +1,4952 ‘_ 38)

0,585074r +1,22521 0,702963r + 2,17489

U3 (38) nmonmyuaeM crieyiolee XapakTepucTiieckoe ypasHenue: 0,005232r° +
+0,157067r +0,25164 =0. Ero xopuu: r, =-1,698214; r, =-28,320207.

[loxcraBmisst BeMU4UUHY KOpHS 1 B cUCTeMy ypaBHeHMH (37), momydaem:

0,113714 A +0,475086 D, =0;
(39)

0,230316 A +0,962233 D, =0.

Hns omHoponHo#l cucrems! (39) moxHO nonoxuts A =const=1. Torza
D; =-0,239355.

AHanoru4yHo, mojactaBisis Fp B (37), Haxomum: A, = 1; D, =-0,881653.

C yueroMm HaiifieHHBIX 3HaueHuil nocrosiHubX A, D, 1 (1=1, 2,3) coorHo-

menus (36) npuMyT BHI!
f (Fo) = Ae"™ + Ae®™; f,(Fo)=De" +D,e"™. (40)

UToOBI HalTH 00IIIEe PENICHUE CUCTEMBI YpaBHEeHUH (35), YMHOKIM 9acTHOE
peliieHre, BKITIOYAIoIiee KOpeHb I, Ha MPOU3BOJIbHYI0 TOCTOsiHHYIO Cq, a pe-
IICHHUE, BKIIIOYAKOIEe KOPEHbD Iy, — Ha MocTosiHHY0 C,. [loacTaBiss mosyucH-
Hele o0muue permenus B (14) (mpu N = 2), HaxoauM

©,(€,F0) = (C,Ae™ +C, A" )py +(C,De"™ +C,D,e")g, (i=1,2,3). (41)

s onpenenenus noctosHHbIX C; 1 C, cocTaBisieTCsl HEBsA3Ka HAYAIILHOTO
ycroBus (9) u TpeOyeTcsi OpTOTOHATBHOCTh HEBSI3KH K KOOPIUHATHBIM (hyHKIIH-

@ (8) u 9, (8) (1=1,2,73)

2 &
Z j [(ClAi +C,A)e; +(C,D, +C,D,)o,, _1](pjidé:0 (1=123). (42)

i=1 ékl
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Cootnomenne (42) orHocutenbHO Hem3BecTHBhIX C; m C, mpuBOAuTCA K
clenymomeil cucteMe IByX anredpandeckux JTUHEHHbBIX ypaBHEHHI:

& &
I(E1(P11 +E,0, —Do,dE+ _[ (E\0y, + E,0,, —D,dE+
0 &

1
+ I(El(Pls + B9 =D ,dE=0;
&

1 &
_[(El(Pn +E,0, — Do, dE+ I (E,0p, + B0, — D, dE+
0 &

1
+ f(E1@13 + B9, —1)@,,dE =0,
&

rae E,=C,A +C,A,; E,=C,D,+C,D,.
Onpez[en;m HUHTCIrpaJibl, HaxXoauM.

0,356267C, +0,214339C, +0,645874 =0; } 43)

0,4191102C, +0,346957C, + 0,795890 = 0.

U3 pemenns cucremsl ypaBHeHuit (43) moayuaem: C; = 1,642377;
C, =-3,631466.

[Tocne ompenenennst mocrosHHBIX C; m C, pemenue 3amaun (8)—(13) Bo
BTOPOM MpuONMxeHnu Haxomurca us (41). Ecim monoxurs A, =4, =i, =A;

a, =a, =3, =a (ogHOCIOIHas MIACTHHA), TO COOTHOLIEHHE (41) mpuBOANTCA K
BUY

O(&, Fo) = (1,556 2477 + 3,3e B%2F)(1 - £7) -

44
_ (O, 28e—2,47F0 + 2’9048Aze—25,52F0)(1_ é4) ( )

CootHoenue (44) coBnagaeT ¢ pelICHUEM aHAJOIMYHOH 3a1a4i BO BTOPOM
MpUOIMKEHIH, TIPUBEICHHOM B [2—4].

AHaJIOTHYHO MOHO MOJIYIHTH perieHue 3axadn (8)—(13) u B mobom mocie-
JYIOIEM MPUOTKEHUH.

Pesynpratel pacuetoB mo ¢opmyne (14) B HyneBOM, HEpBOM H BOCBMOM
MpHUOIIMKEHNAX B CpaBHEHUH C TOYHBIM pelieHueM [5] maHbl Ha puc. 2. Ux aHa-
JIU3 TIO3BOJISET 3aKIIIOYUTh, YTO B nuana3one umcina dypee 0,001<Fo<0,01
nosryueHHsle 1o popmysie (14) 3HadeHus: TemrnepaTyp B BOCbMOM IMPUOIMKEHUH
OTJIMYAIOTCS OT MX TOYHBIX BEJIMYHMH HE Oojiee ueM Ha 2 %, a s unucen Oypobe
0,01<FO <o OHHM MPaKTHYECKU COBIAAAIOT C TOYHBIMH. [IpH 5TOM U3 peleHus
XapaKTePUCTUUECKOTO ypaBHEHHUS! OBUTM TIONYYEHBI CIEAYIOIIME COOCTBEHHBIC
yucna: A, =-2,4674011027; A, =-22,2066099025; A, =-61,6850275455;

A, =—120,903753244; A, =-200,477960523; A, =-322,185335578;
A, =—647,223264386; L, =—-2422,85064772.
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Tounsle 3HaueHHS cOOCTBEHHBIX umcen: A, =2,467401100272; A, =
=22,2066099024; X\, =61,685027506; A, =120,902653; A, =199,859;
Ag =298,555; A, =416,99; A, =555,16.

Pesymbrater pacueroB mo ¢opmyne (14) mms TpexXCIOWHOH KOHCTPYKIIHH
B CPaBHEHHUH C PacueTOM I10 METOAY IPOTOHKH JaHbl Ha puc. 3. Mx ananu3 mo-
3BOJISICT 3aKJIIOUUTh, YTO OTJIMYME TEMIIEPAaTyp B BOCBMOM MPUOIMKEHHH OT UX
3HAUYEHUH, TONyYEeHHBIX [0 METOAY MPOTOHKH, B nuamnazoHe uucen Dypbe
0,187 < Fo < o =e npessimaer 0,5 %.

IIpuMeHUTENBHO K PELIEHUIO 33Ja4d JUIsl TPEXCIOMHOW KOHCTPYKLIHMH
B BOCHBMOM NPHUOJIMKECHUN MOJTYYEHBI CIACAYIOUINE 3HAYCHUS! COOCTBEHHBIX YH-
cem: A, =1,614384; A, =23,29944; A,=061,66503; A, =121,1786; As =

=223,15143; Ay =352,645262; A, =688,46335; A, =2552,72532.

[Ipu ManeIx 1 cBepXMaiblX 3HAYSHUAX BPEMEHHON EpEMEHHON 10 MOMEHTA
BPEMEHH, NOKa (POHT TEMIIEPATypHOIO BO3MYILEHHS, IIBUTAsCh OT BHEIIHEH
TTOBEPXHOCTH TOCTIEAHETO ciios & = 1 (Touka 3alaHus TPAHNYHOTO yCIIOBHUS TIep-
BOTO POZAA), HE JIOCTUraeT MOBEPXHOCTH KOHTAKTa MEXIY HPEANOCIeIHIM
U MIOCTIETHUM CJIOSMH, TEIJIO00OMEH NMPOTEKaeT Kak Obl B OJHOCIONHON IJIacTu-
He. /Ing mosmydeHusl aHaIMTUYECKOrO PELIeHHs MPUMEHUTENBHO K 3TOMYy (II0-
CJIETHEMY) CJIOI0 MHOTOCJIOMHOM CHUCTEMbI NPUMEHHM METOJ, OCHOBaHHBIN Ha
orpeneneHny (QpOHTa TEMIIEPaTYPHOTO BO3MYILIEHHUS M JONOJHHUTENIBHBIX I'pa-
HUYHBIX ycinoBuit [6]. Ilpu ero ucrons30BaHUM MpoIiece TEII000MeHa pa3iens-
ercs Ha e craauu 1o Bpemenn 0<Fo<Fo, u Fo, <Fo<oo. Jlng sToro BBO-

JATCSl IBUOXKYINASICSI BO BPEMEHHW rpaHula (PpOHT TeMIepaTypHOro BO3MYILe-
HUS), pasaensomas ucxoanyr obnacth0<E <1 (omHocnoiHas miacTuHa) Ha
nBe noxobnactn 0<E<q(Fo) u g,(Fo)<¢<1, rume g,(FO) — dyunkuus, onpe-
JeJSIoINasl IPOABMKEHNE TPaHHULbI paszena Bo BpemeHu. Ilpu atom B obnacty,
PAacIoNOKEHHOW 3a mpenenaMu (GpoHTa TEMIIEPATypHOTO BO3MYILEHHS, COXpa-
HSeTCs HavallbHasi Temreparypa. [lepBas cragus mpolecca 3aKaHYMBAeTCs MPH
JOCTIDKEHUU ABHIKYLIEHCS] TpaHUIeld MOBEPXHOCTH KOHTAaKTa MEXIy IMpero-
CIIEHUM U IOCJIEIHUM clIoAMHy, T. €. korna Fo=Fo0,. Bo Bropoii craguu (cra-
I¥s PEryJIIpHOTO PEXHMMa) M3MEHEHHE TEeMIIepaTyphl IIPOMCXOIUT IO BCEMY
o0BeMy Tena (Oﬁésl). OTMmeTuM, 9TO JJISi 3TOW CTaJUU TPOIecca pelieHue

ObUTO TOy4eHo Bhilie B Buie (14). CiienoBarenbHO, ¢ HCIOIb30BaHUEM JIAHHO-
ro Merona OyJeM HaXOJWTh PEIICHUE JIUIIG JJIs TIEPBOU CTaauu Iporecca (sl
MaJIbIX U CBEPXMAJIbIX 3HAYCHUH BPEMEHH ).

Marematndeckas IOCTAaHOBKA 3aJ]a4X B JAHHOM CJIy4ae UMeeT BH/I:

oT(x,1) ., 0°T(X,1) , ,

o = v (t>0; 0<x<3); (45)
T(x,0)=T,; (46)
oT(0,1) ..

— 0; (47)
TG,0)=T,, (48)
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rJ€ ¢ — TEIJIOEMKOCTb; Y — IUIOTHOCTb; 1o — HaudalibHas Temmeparypa; Te —
TeMIIepaTrypa CTeHKH IpH X = §; § — TONIIMHA [UIACTHHBL;, A — KO3 GUIKEHT Te-
IUIONPOBOHOCTH.

3agaua (45)—(48) B Oe3pa3MepHBIX IEPEMEHHBIX Oy[IeT:

00(&,Fo) _ 0°0O(&,Fo)

o % (Fo>0; 0<&<l); (49)
©(&,0)=0; (50)

o
O Fo)=1, (52)

rne O=(T-T,))/(T.,-T,); &=x/8 Fo=at/8* a — xos(pduunent Temme-
PaTypONPOBOIHOCTH.

Tocne BBeneHus (poHTa TemmepaTypHoro Bosmymenus G,(FO) u HoBoii
He3aBUCHMOH mepeMeHHON p=1-& MaTeMaTHueckas MOCTAHOBKA 3ajauu

(49)—(52) nnst mepBo¥A cTaUK Mpollecca MPUBOAUTCS K BUAY (pHC. 4):

00(p,Fo) _ 8*0(p.Fo)

Fo P (Fo>0; 0<p<1); (53)
(0, Fo) =1; (54)
0(q,,Fo)=0; (55)
90(q,.Fo) _ (56)

op

OtmetuM, uTo rpanuyHoe ycioBue (51) B 3amaue (53)—(56) He Tpebyercs,
Tak Kak OHO HE BIHSET Ha Mpollecc TemioooMeHa B nepBoit craauu. CooTHO-
menus (55), (56) TPenCcTaBISAIOT YCIOBUS TEIJIOBOM HW3OJALNU TIOABIKHOM
TPaHMIIBL.

Pemenne 3amaun (53)—(56) mpuHUMAaETCS B BUIC

®(PaF0)=iak(q1)pk, (57)

rae a, (%) — HeW3BeCTHHIE K03(h(PHUIMEHTHI, onpeaensieMble U3 TPAaHUIHBIX yC-

noBuit (54)—(56). Ilocie ux HAXOXACHUS cOOTHOMmEHUE (57) Oymer

@(p,Fo)=(1—qﬂJ . (58)
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d1(Fo)

0 o 10 Puc. 4. PacueTHas cxema TermiooOMeHa

Jlns onpenenenus HewsBecTHOH (ynkimu BpemeHu ¢, (FO) cocraBum He-

BSA3KY ypaBHeHHUs (53) M MpOMHTErpHpyeM ee B Ipenesiax TOJIIUHBI TepMHUUe-
CKOTO CJI04

% 60(p, Fo % 5%0(p, Fo
| (p )dpzj (p.Fo)

dp. 59
oFo . op’ P (59)

0
Onpenensis uaTErpaisl B (59), Haxoaum

q,dg, = 6dFo. (60)

Wurerpupys ypasHeHue (46), npu HauanbHoM ycaoBuu ¢, (0) =0 momxyuaem

g, (Fo) =+v12Fo. (61)

[Monoxwus @, (Fo,) =1, HaxoxuM BpeMs NOCTIXKEHHs PPOHTOM TeMIIepaTyp-
HOTO BO3MYILEHHUS KOOpIUHATHI p = 1, koTtopoe Oyzxer Fo, =0,08333.

CootHomenus (58), (61) mpencrapnstor pemenue 3amnadu (53)—(56) B mep-
BOM NPHONMXEHUH. AHAJIN3 PE3yIbTaTOB pacyeToB Oe3pa3MepHOil Temmepary-
psl o hopmysie (58) B cpaBHEHHH C TOYHBIM PEIICHHEM JJISl OJJHOCIOWHOM TuIa-
ctuHbl B quamnaszone gucen Oypee 0,0001 < Fo < 0,05 mo3BOISET 3aKITIOYHTH,
YTO pacxoxaeHue coctasiser 3—4 %.

JlJis OBBIIIEHUST TOYHOCTH pereHus 3aaaun (53)—(56) HeoOX0UMO YBEIH-
4uBaTh YMCIO WieHOB pana @, (Q,) (57). [osBusromuecs Ipu 3TOM JONOIHU-
TEJIbHBIC HEU3BECTHbIC KO3(PUIMEHTHl HAXOIATCA M3 IOMOJHHUTENbHBIX Ipa-
HUYHBIX YCIIOBHH, ONpEAETSIeMbIX C HCIOJb30BAaHHEM 3aJaHHBIX T'PaHUYHBIX
yeaoBuit (54)-(56) n muddepennmnansaoro ypaBaeHus (53). Mx dusudeckmit
CMBICTT COCTOWT B BHITIOTHEHUH petmieHreM (57) ypaBaeHus (53) Ha rpaHuIe 00-
nmactu (p=0) u Ha ¢poHTe TemmeparypHoro Bo3mymenus 0,(p). Tak kak

obJsiacTh mepeMenieHus: (HPOHTa TEMIEPATYyPHOTO BO3MYILEHHS BKIIOYAET BECh
Auana3oH W3MEHEHHsl MpOCTpaHCTBeHHO# mepemennoir 0<p <1 T0, cremo-
BaTeNbHO, YeM OOJblICe YHCIO JOMOJHHUTENBHBIX IPaHUYHBIX YCIOBUI Oyner
WCIIOJIb30BAaHO, TEM JIydllle OyAeT BBIIOIHATHCA ypaBHeHuE (53) B 3TOM ke qua-
Ma30He W3MEHEHHUs! KOOpIuHaThl p. OTMETHM, YTO B Ka)IOM IOCIEIYyIOIEM
NpUOMMKEHUH BBOJSATCS TPH HOBBIX JOTIONHHUTEIbHBIX T'PAHUYHBIX YCJIOBHSL
O6mme GopMyIIbl UX TOTYUEHHS MIPHU JIFOOOM YHUCIie TPUONNKEHUIH UMEIOT BU:
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3'0(0, Fo) o 0'0(q,, Fo) o 0"'e(q,, Fo)
api ' apl 4 api+l

=0 (i=2,4,6,.), (62

rae | — 9UCII0 PHOIVKCHUH.
Haiinem pemenne 3agaun (53)—(56) Bo BTOpoM mnpubmmkeHnu. @opmyIibl
(62) B 3TOM CiTy4ae MPUHUMAIOT BH/I;

5°0(0,Fo)

0’0(q,,Fo) o 0°0(q,,Fo)
op’ o -

0;
op° op°

0. (63)
Ucnone3ys ocHoBHEIE (54)—(56) u nomomHuTensHbIe (63) rpaHUYHEIE YCIIO-
BYSL, MOXKHO HAWTH y’Ke IECTh HEM3BECTHBIX KodpduimentoB &, (0,) (k =T5)

psna (57). Anst ux ompeneneHus OyJeM MMETh LIETIOYHYIO CHCTEMY LIECTH ajl-
reOpandecKux JIMHEHHBIX YpaBHEHUH, U3 KOTOPOW OHH JIETKO MOTYT OBITh Hali-
nensl. [Tocne onpenenenns kosdduuuentos a, (¢,) coorHomenue (57) Bo BTO-

POM NPUOIMKEHUU IPUHUMACET BUJL

O(p, Fo) = (1%3}(1—(13} . (64)

Ioncrasmusst (64) B (53) u ompenensisi uHTerpai B npepenax ot p = 0 mo
p =0,(Fo), otHOCHTEenbHO HemsBecTHOH (ynkimu ¢, (FO) momyuaem ciemyro-
1ee 0OBIKHOBEHHOE TU(epeHIHaIFHOEe ypaBHEHHE!

q,dg, =10dFo. (65)

Wurerpupys ypasaenue (65), npu HadanbHoM ycioBuu ¢, (0) =0 Haxoanum

g, (Fo) =+/20Fo. (66)

IMonoxus B (66) @,(FO,)=1, HaxomuM BpeMsi OKOHYAHHUs MEPBOH CTaaUM
npouecca Bo BropoM npubmmkenun Fo, =0,05. PesynbraTel pacueToB nepe-

MeleHns: (ppoHTa TeMIepaTypHOTro

1o [T7hor BO3MYILIEHUS 110 KOOPAMHATE P BO
P / BpeMEeHU FO TO3BOJIAIOT 3aKIIO-
]
0,8
. 3 YUTh, YTO C YBEIMYCHHUEM YHCIIA
5 Q1(F0)/ / > .

NpuONMKEHUH BEIMYMHA BPEMEHU
0F ///// Fo,, npu xotopom ¢(poHT Temme-
04 pPaTypHOro BO3MYIIEHUS TOCTUTAET

/ KOOpIMHATBl P =1, yMeHbLIaeTCs.
0.2 W B mpenene npu n—>c Fo, =0.
OTOT pe3yabTaT HAXOOUTCA B MOJ-

o 1 2 3 Fo-10? 5 HOM COOTBETCTBHMU C THIIOTE30U
0 OECKOHEYHOM CKOPOCTH pPacipo-
Puc. 5. Kpusble nepemerenns GppoHTa .
TEMIICPATYPHOTO BO3MYILICHHS: CTpaHCHHA TCIUIOTHI, JICXKAILCU B
1,2,3,4,5,7, 10, 14 — Homep npuOIMKeHUS OCHOBE€ BEIBOJA Hapa60JH/111ec1<0r0
ypaBHeHHS (53) (puc. 5).
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Cootromienus (64), (66) npencTaBnsroOT penienue 3amadu (53)—(56) Bo BTopoM
NpuOMMKEHNU. AHaIW3 pe3yJbTaroB pacueroB mo Qopmyne (64) mo3Bomser
3aKJIIOYHTh, YTO BO BTOPOM NMPUOIMKEHUH MPOUCXOJHUT 3HAYUTEIHLHOE IOBBIIIIE-
HHE TOYHOCTH PELICHHMS 33/1a4k (OTKJIIOHEHHE OT TOYHOTO He npeBbiaet 1-2 %).

Jnisi OLEHKH TOYHOCTH IOJY-

1,000 YaeMbIX pELICHUM TpH CBEpX-
1-6 MajblX 3HAYEHUSIX BPEMEHH II0
0,996 ¢dopmyne (57) ObUTM BHINOJHE-
HBI PacyeThl B TPETHEM, CEABMOM
0.992 U YETHIPHAIIATOM MPUOIIKCHUAX
0,988 npu Fo=3-10"%. Pesynprarhl pac-
YeTOB B CpPaBHEHHH C TOYHBIM
0,984 pellicHHeM TIpUBENICHB Ha pHC. 6.
WX aHanm3 Mo3BOJISET 3aKIIOYHTh,

YTO 3HAYEHHs TeMIeparyp, Moiy-

yeHHBIX 10 (opmyrne (57), oriu-

Puc. 6. I3MeHeHHe TeMIepaTypbl B IIIACTHHE .

(Fo = 3-10°%): 1 — tpeThe MpuGmHKEHHTE: YaroTCsl OT TOYHBIX WX 3HAYCHHH

2 — ceibMoOe; 3 — YeTHIPHAIATOE; B TpeTheM npubmmkenuu Ha 0,31 %,

4 — TouHoe perenue [5] B cenpMoM — Ha 0,03 % u B uye-
TeipHaanaToM — Ha (0,0004 %.

[Ipr HEOOXOMUMOCTH YHCIIO MPUOIMKEHUH MOXKHO YBEIUYUTH U, CJe0Ba-
TEJIHHO, IMEETCSI BO3MOXXHOCTh TIONYYCHHS PEIIeHUH MMPaKTHIECKH C 3aJaHHOM
CTETNEeHBI0 TOYHOCTH, 0€3 KaKuX-I100 OrpaHnveHUI Ha BeNMMuuHy uncia Oypbe
B 00J1aCTH MaJIbIX ¥ CBEPXMAJIBIX €T0 3HAYCHHH.

MOXHO 3aMETHTb, 4TO cooTHomeHus (58), (64) mpencTaBieHbl B BUAC MPO-
u3BeJeHHsl MckoMo# (yHkiuu Bpemenu 0, (FO) B oTpuuatensHOM cTeneHd Ha
KOOPJMHATHYIO (DYHKIUIO, 3aBUCAIIYIO JIUIIh OT MPOCTPAHCTBEHHOW TepeMeH-
HOM, T. €. BUJ pemieHns (opManbHO Takoi ke, kak u B Metone JI. B. Kanropo-
Buya (cootHomenusa (33), (44)). [anpHeiimune BBIKIAIKKA OTIMYAIOTCS JIUIIb
TEM, YTO BEPXHHUM IPEACIOM HHTEIPUPOBAHUS B COOTHOIICHUU (59) sBHseTCS
nepemeHHas BenuuuHa 0, (F0), Tornma kak B cootHommenusx (20), (34) aTot npe-

Jen JJI1 KaXIOro W3 KOHTaKTHPYIOIIMX TeJl MNPEACTaBISETCS KOHCTAHTOM.
Takum 00pazom, MpUMEHSS, TIO CYIIECTBY, OIUH U TOT K€ MOJXO0J, MOXHO IIO-
Jy4aTh MPOCTBIC aHAJUTHUYECKUE BBIPAKECHUSA NJIS1 ONMUCAHUS TEMIIEPaTypHOrO
COCTOSIHUS OJTHO- U MHOTOCJHIOMHBIX KOHCTPYKIMI BO BCEM AMAaNa30HE BPEMEHU
HECTaIlMOHAPHOTO TIpoliecca (BKIIOYAS Mallble M CBEPXMAJble €r0 3HAUYCHIS)
MPaKTUYECKHU C 3aJJaHHOU CTEMEHbIO TOYHOCTH.

BbIB O bl

1. Ha ocHoBe ucnosib3oBanusi oproroHasibHoro Meroaa JI. B. Kanroposuua
JTaHbl TEOPETUYECKHE MTOJIOKEHUS] METO/Ia TOCTPOEHUS AaHATTMTUYECKUX PEIIECHUH
KpaeBbIX 3aJiay TEIJIONPOBOJHOCTH JIJIi MHOTOCIOMHBIX KOHCTPYKIUH. [Ipume-
HSISl TIOOANBHYIO CHUCTEMY HEH3BECTHBIX (YHKIMI BpEMEHH, MHOTOCIOWHAS
KOHCTPYKIUSI TPUBOJUTCS K OJHOCIOWHOW C TMEepeMEeHHBIMH (KYCOYHO-O/IHO-
POIHBIMU) CBOMCTBaMHU CPEMBI, YTO MO3BOJSET CTPOUTH aHATUTHUYECKUE pellle-
HUSl TTyTeM HCIOJB30BaHMS CHCTEM KOOPAMHATHBIX (DYHKIHA, TOYHO YAOBJeE-
TBOPAIOIINUX I'PAHUYHBIM YCJIOBUAM U YCJIIOBUSAM COIPSAKCHUA.
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2. Pa3paboTaHa MeTOJMKa MOCTPOCHHUS CHUCTEM KOOPAMHATHBIX (PyHKIMH,
B JIIO0OM MPHUONMKEHHUH TOYHO YJOBJICTBOPSIONIMX TPAHUYHBIM YCIOBUSIM
U YCJIOBHUSIM CONPSDKEHUS TPH JIFOOOM YHCIIe KOHTAKTUPYIOIUX Tel. [t ux mo-
CTPOEHHSI HMCIIONIB3YETCSI PEKyPPEHTHBIM METOJ, MPH KOTOPOM KOOPAWHATHBIC
(GYHKLIMH CTpOSATCA IIOCIENOBATENIbHO, IEPEXols OT CJIOS K CJIOK, HauyuHas
C TIOCJIEZHETO, TPU HCIIOJIBb30BAHUU BCSIKHI pa3 MeTOAa HEOIpeNeNeHHBIX KO-
s¢¢uureHToB. Peanuszauus Takoro Meroga MOCTPOCHUSI KOOPAMHATHBIX (PyHK-
LU BO3MOJKHA JIMIIb IPH MCIOJIb30BAHUM IJIO0ANBHONW CHCTEMBl HEM3BECTHBIX
(YHKIMI BpEMEHH.

3. Ha ocHoBe BBeaeHUs (poHTa TeMIepaTypHOTO BO3MYIICHUS M JONOJIHU-
TEJBHBIX T'PAaHUYHBIX YCJIOBHH NPUMEHUTEIBHO K IMOCIEOHEMY CIIOI0 MHOIO-
CJIOMHOM CHUCTEMBI II0JIyYEHO aHAJIUTUUECKOE PELICHUE 3ajauil TEIIOIPOBOAHO-
CTH, MO3BOJISAIOLIEE BBIOIHATH OLEHKY TEMIIEPAaTypHOTO COCTOSHUS KOHCTPYK-
UM JJIS1 MaJIBIX U CBEPXMAJIbIX 3HAYECHUI BpeMEHHU.
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