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MaTtemaTuka n nndopmarTnka

VIK 519.08
CH HBAHOB, B.E. TAPAHYYK

O [TPOTPAMMHOM PEATTU3AIIMNA B CUCTEME Mathematica
ATJACA AHAJIMTUYECKHUX PEIIEHUHA 3AJIAY TEIVIOMACCOITEPEHOCA

Instruments, architecture and implementation of the package of intellectual modules MonSol_HTMI1. which were created based
on computer technical system Mathematica, arc described. Program allows creating, analysis and monitoring analytical solutions of
heat-mass transfer cquations with different initial and boundary conditions. In describing package unificated series of accurate and
approximate analytical solutions is built

TpsiMbie 3aa4i TCOPHU TENJIO- M MAaccorepeHoca CBOAATCS K WHTErPHPOBAHMIO AU(QEpeHINATLHEIX
VpaBRHEHHIT ¢ YACTHLIMI HPOH3BOIHLIMU HPH ONPCIACICHHBIX HAYATLHBIX U [PAHHYHBIX yelosisix. Hanbosee
THITHYHBEIM T4 ,"[ﬂH]'IGf] TEOPHH ABIACTCH YPABHCHHE. KOTOPOC B MATCMATHYCCKOH (})H3HKC H3BCCTHO KAK
VPABHCHHE TEMNONPOBOAHOCTH, OCHOBHLIC ONpEACHAIOIMe KOYQPHIUCHTBL: YIC/IbHAA TCIIIOCMKOCTh,
NIOTHOCTL MATCPHAT, 1(0'3[]J4JHL[HCHT TEILIOMPOBOAHOCTH. Peurenus VpaBHEHHS TCHAONPOBOLHOCTH TIPpH
PA3IHYHLIX HAYQIBHRIX H TPAHHYHBIX YCJIOBHAX I8 Haubojiee THIHYHBIX 3a/la4 Jlaubl B CIPaBOMHHKE
AB. JIeikora ([1]). Ho B nactoamee rpems HeT IeKTPOHHOro Danka ananuTHHECKHX PelleHiii, YHHRep-
CalIkHOIO MEXaHu3ma ux nonydenns. HMvenno pazpaborke yHHQMIHPOBANHOTO PiaAa TOUHBIX 1 NPHOMIAKEH-
HEIX aHAJIMTHYCCKHX PEHICHUIT, eIHHOTO MOIX0/1a K HX Momydennto, rpaduHdeckoil 1 tTabaunHoli BH3yamm3a-
HHH C HCTIOIB30BAHUEM MPOrPpaMMHON NaaT(OpPMBl CHCTCMBI KOMITBIOTEPHOH anrcOpbl NOCBAIICHA HACTO-
was pabora.

OGcyxnaores MHCTPYMEHTAPHIA, apXUTEKTYypa M peann3alud NakeTa MHTEINeKTYATLHBIX MOgy.el
MonSol HTMI1, pazpabotadnoro ¢ HMcnolb30BaHHEM KOMMBLIOTEpPHONH Texuudeckoil cuctemnul (KTC)
Mathematica, xotopas obecnieunBaeT HOCTPOCHHE, AHAIM3 U MOHHTOPHHI AHAJIMTHYCCKHX PELICHHA ypas-
HCHUSL TCTUTONPOROIHOCTH MPH PA3AHYHBIX HAYATLHLIX H FPaHHuUHbIX yeaosuax. CpeacTeaMi makera MoryT
OBLITH MOJYUCHBI B CHMBOJIBHOM BHIIC W/ HH HIIMOCTPUPOBAHEI r‘paq)mcamu PEHICHIHA THUITHHYHBLIX 3ajJa' TCerl-
JI0- ¥ MACCONEPEHOCA B IOUBOIPYHTAX, B TOM YHC/IC 321290 NPOMEP3aHHS BJIAMKHOIO IPYHTA € YUCTOM Cro
geopmarmn ([2]). TTpuMepoM MOKET CIYKUTH ChcAyoWas YHHQULIUMPOBAHHAA [IOCTAHOBKA 3a4aiuu U ec
0000UICHHOE aHATHTHYECKOE pelIeHHE:

ST ( x
"T;”T)za ﬁ.\“ Y (t>0, 0<x<k), (1)
-~ .
CT{.\,T):a T(x, t}Il 50, £< x<o0), 2)
ot ax’
T(x,0)= f(x), (3)
o H T8 = 08 gy o )
ox
(00,7) =T, 2l =0, (5)
Ox

ans £=0

T(x,1)=(1-Y|T,+2 -H-T. va- 1 -ierfo( )+

x
2\a-t

+7y- n[T+ —T,)x

X 2
x[erfo(—me——) — e """ . erfo(——— +H a-1)
[ 2Na-t 2Na I
+y-(1-m)| T+ J'(f(g) T.)-(e ot —e"*"’f )de

2\}7r a-T g

[Tpn 3uavennax £=0, y=1, n=0 ypasuenue (1) Oyaer uckmoueno u3 noctadorkH (1) — (5), u noaygaem
34144y ¢ FPAHHYHBIMH YCIOBUSAMU HEPBOTO pcma u3sccTHoC ([ 1]) penieHue KoTopoi umeer Bl

{x=g)? :\+-c'l

T(x,0) =T + 5 j{; T.)-(e **% —e **% )ds. (6)
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[Tpu snavenusax 20, y=0, n=1 u f{x)=T7) nonyuaem 3anauy ¢ TPAHHYHLIMH VCTIOBHAMI BTOPOTO POJIA, H3-
pecTHoe ([1]) peueHie KoTopoi 3anueniBaeTcs

-H T, -vJa-t-ierfe(——).
\,‘u‘ T

[Mpu swavennnx £=0, y=1, =1 nonyuyaem 3amauy ¢ rpaHH4YHBIMH YCIOBHSAMH TPETLCIO POJIA, PEILCHHE
KOTOpoit HisectHo ([ 1)

Tix )=

ﬂmﬂ:ﬂ+ﬁl—ﬂw

-r'f_f va- ]

. kY L
@ ETTC[ )_CH.HH T

2Va-t 2Na-t

C AONONHATE/AILHBIMH YCTOBHAMH

cerfe(———

Jis E20, y=1, =0 u fix)=1,

T'(&,7)=T(&1)=T, = const,
E AT(E e
l.ﬁT {“”T)—}\{T{L”T}=Q-W-p-(ﬁ—“’_ o
ax Ox T

=Bt
13 nocradorkn (1) —(5) nomyvaem 3agaqy MpoMep3aHus/OTTauBaHus BuaxkHoro rpyHta ([2]). [pumep ana-
JTHTHHECKOIO PENICHHSA:

T, +(T, —T.)erf( mu \/_ ), x<B-4t,
Tix 3y 2 ’ 5 (8)
T, — (T, - T, Yerfc( \/_}hrfa.{ J_) x> BT,
rae f} HaxoauTca U3 Perenis YPaBHCHHUA
* AT — . - o W
VA =T) -~ L-T) G _QWpn, -

C p o 40 —
Ja' et (Br2a) Ja -erfe(p/2va) 2

HeoOxonuMBIMi COCTABIAKILMMHA BRIMHCAHTENLHOIO JKCIIEPUMEHTA ABIAIOTCH IPaHiccKas BU3YanInia-
us, CO3NAHHEe H COHPOBOXKICHME Daszbl 3HAHMI IMOOYHACMBIX PC3YIILTATOR. )ll'.!ﬂ pPeaizanify MOHHTOPHHTA
pewrenuii BpOpana umenno KTC Mathematica, xoTopasn, Kak u IPYTHE KOMTIBIOTCPHBIC CHCTEMBL., MOLIED-
scusaet Windows-nopoouslii untepdiciic, COaepKuT CPeAcTBa NPOrpaMMHIPOBAHIS CICUHUILHEIX AITOPHT-
MOB Il HHCTPYMCHTBI CO31AHMA HHTCPAKTHBHLIX [IHANTOrOB,

DopMIpYeMbIE AHATTHTHHECKUE PEINEHHS CTPYINUPOBAHEI B KJACCH! 10 THITY FPAHHYHBLIN YCTOBHI 0 Ha-
nuunio QazoBeIX nepexogos. PelicHUs BKIIOHAIOT WHTErpanbl oT QyHKIMI HAYANLHOTO pacipeieieHus i
PaHYHBIX }"C_"IOB]-lﬁ. Kak NPaBuiio, peuicHd B DAKCTE NPEenCcTapistorcs CyMMaMi (]]}-"I[KLLH[_‘II—H]JIHI-II:IX PAI0R
nian cneupansipivMy gyssuramu ([3]). Takoit Gpopmat npejacTaBiens MO3BONFET MOTYUITH AHAINHTHYECKHE
penienns paccMaTPHBAEMBIX KIAcCcoB 3a7ay [uid o0bIX HAYaNLHLIX W IPAHHYHBIX YCITOBHI. IIHIIL 3aMeHss
cootsercTByome PyHkiny B 0000meHHoit dhopMe aHanutudcckoro peurerns. Chokbsie nmpeodpa3oBaHus
M BBIBObL (HOPMYT BLITIOIHAIOTCA B TFAKCTE M peanuszosanbl dyHkumami siapa KTC, uro ocoboxmact nons-
30BATENA OT IPOMOAKHX BEIYHCICHHIA, MOABACHI: CayYailHbIX omubOK npu BeIBO/IE opmy.

[Taxer MonSol_HTM1 npeiocrasii-
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Puc. | CrpykrypHas cxema mtepdeiicHol obonoykn nakera

Yt

er coboil YA00HRIH HOJL30BATCALCKHI
nrrepeiic, KOTOphI prIwUacT B ceha
MEHH), [MdHCIH HACTPOSK NapaMcTpos,
lllith]]MﬂllHDl[I—IhIE OKHA, CcpeacTba 06)’-
HCHMA TIOJIL3IOBATCIA W paﬁmme HOKY-
MeHThL ([4]). Crpykrypy nakKera MOmKHO
II]}CILCTE!.B[TI’I: B BHIC RB3AHMOCBASAHHbIX
Biokor (puc. 1).

Bee MOAVIIM TIAKCTa HMCIOT HHTYH-
THBHO MOHATHBI MHTEP(CHE, KOTOP]
He T]]CG}"CT OT HHp3oBaTe/Hs HOHnOIHH-

TCILHBIX HABLIKOB pi’lE\DTb[ C INCKTPOH-



Mateaaruka n undopmMarnica

HEIMM JIOKyMCHTaMH. [ naBHoe MeHio obecrieanBaet yao0HLIT TOCTYR KO BCEM KOMNoHcHTAM Takera. Ha-
CTPOHKA HAPAMETPOB MPOHIBOLANTCA ¢ HECKOILKMX NaHelIeii: N3MEHEHHS TIAPAMETPOB yParHCHIs TENIoNpo-
BOJHOCTH M FPAHHYMHBIX YCIIOBHH. YIPABNCHAS JUCKPETAMH PACUCTOB, YNPABACHUS IPadiiiecKOil BHIyaIM-
sauueii. Hudopmaupnouisie OKHa COREPKAT MO/ C YCIOBHBIMH 0003HAYCHUAMM | TaliMepoM.
PaspaboTtannbie nucTpymMenThl 1 6a3a 3HaHWHA 00YUCHMS NPEIOCTABISIOT MONB30BATENIO 1151 KAWK/I0H 3a-
JAYH: KPATKOE MOACHCHUE ¢ ONMCAHMEM (PU3MUECKOTO CMBLICA BO3MOMKHBIX TPAHMYHBIX YCIIOBHiT, NOCTAHOB-
Ky 3a7auu 1 0000IICHHOE AaHAUIHTHYECKOE PEIIEHHE B TPAIHUNOHHON MaTeMaThaeckoi Hotatmi, Minmoet-
PALLITA AMHAMHKH NPOLECCA PACIIPOCTPAHCHHA TEIIA W BIArM (PACUCT PCILCHUS U rpaduueckas pusyainsa-
1) MOKET OblTh HOYYEHA HAKATHCM COOTBETCTBYIOLIEH KHOTMKH B pabodeM xokymente. Hauarnnoc
pacipciciicHHe B obnacTi arpeleicHid pelueHHS MOMET 3a1aBaThbcd KaK MOCTOAHHOE B B BHJIC (IJYIIKH.H!I or
koopamuuatel. [ppyeM B TaKHX Cydasx QyHKUHA 3aITHCBIBACTCA B BHJIC, MAKCHMAIILHO BIM3KOM K TOMY, KaK
OHad nmpeiacrasicHa B MATEMATHYSCKON Aureparype. Hanplmep, HaY9aIbHOE })HC-IIPEILEHEHHG AR NOJIYOrpatin-
YEHHOTO Tesia B Makerte onpenendgercsd kak £[x_]:=2+1/Cos [(%]E]e \a) . Toroku Ha rpaHHiax TaKxKe

MOIYT 381aBaATLCA TOCTOANHBIME MUK ()yHKUMAMM BpEMEHH, Hanpumep: q [t ]:=1———
n

[lpn rporpaMMHpOBaHHH NakeTa ObIIH MCIOMB30BAHB! CHCIYIOUHE BCTPOCHHBIC (DYHKIIMH CHCTEMbI
Mathematica. KOTOPBIC MOMKHO PA3ICAHThL HA TPYTIITHI.

Pelpenne ypaBHeHRii B CHCTEM YpaBHeHHI

FindRoot |lhs==rhs, |x, xq|] — HaXoANT uHcncHHOE pelucHue ypasHerus lhs==rhs, ecnun ana repestcn-
HOI ¥ BLIOPAHO HAYATBHOE NPUOTHKCHUE Xy,

Solve [eqns, vars, elims|— NuITacTcs peliaTh YPABHEHUA egis 10 NCPCMEHHBIM Vars, BeKMQUas nepe-
MCHUBIE efims;

Nsolve |eqns, vars, elims] — mbITacTCA YHCIACHHO PCIUMTE YPABHCHUS egns OTHOCHTEIBHO NMCPEMCHHBIX
vars, WcKmovas  nepemenusie  elims.  C 3T0i QYHKUHCH  HCNOJAB3YCTCA  CAMHCTBEHHAS OIS
WorkingPrecision, 3aiao1as 44eio BePHLIX UMD pesyabTaTa;

NDSolve [egns, \vi, va. ...}, {x, xmin, xmax | ] — naet penienne sagaun Koty Ui cHeTeMb audipepentin-
AMLHBIX YPABHEHHH eqrs OTHOCHTENBHO (GYHKUMH Vi, Vo, ... HE3ABHCHMOIL NEPEMEHHON X B WHTEpRAIC OT
ymin 10 xmax. [lepspiii apryMenT (Cnmcok) BIoYacT Kak caMu anddepeHuuantipic ypasHCH!s, TaK H Ha-
HATLHBLIC YCIOBUS. Pe3ynbTatoM BHIMHCICHHS SBISICTCS HHTCPNIONUPYIOUTas QYHKLN, C IOMOLILIO KOTOPOIl
MOZKHO HAHTH 3HAUCHUA MPHOTNAEHHOTO pelueHus B 10001 TOYKE YKA3aHHOIO WHTEPBAIa.

Cnucky u Marpunsi

Table [cxpr, n| — cOHCOK W3 77 3HAMCHIH OJHONO H TOTO KC BHIPAKCHHS exXpi;

Table [expr, i, m, n, d} | — cimcok snadeHuii BRIDAACHHA expr. 3aBUCAILErO OT napamerTpa (, ans [ ot m
JIO 47 € 1uarom ¢f;

Table [expr, {i, my, m}, {J, my, ma}f, ...] ~ NOPOKIACT MHOFOYPOBHEBbIC CIMCKH, HCIONB3YETCA A1 CO3-

TaHMs YHCIOBBIX TabJIHII,

Sin [E-T—] !
R

Anrebpanyeckue npeodpasoBaHus

Simplify |expr] — NPMBOIAT BLIPAKCHHC expr K npocreiuicH Gopme; . ' —

ReplaceAll (expr /. rules) — MPUMEHACT UPABHIIO0 HITH nabop npasun rules i NpeodOPAZOBAHNS KUK
HaCcTH I‘lblpa}l\‘CHHH cxXpr.

I'pajura i

Plot [ifi, fo .-}, 1x. xmin. xmaxt, optns] — UpEiHasHateHa And n.or;'rpoeuf-m‘ rpzub_sm_m:v. [('?YHE\[%'-{;
v = filx), ¥ = fo(x), ... IPH W3IMCHEHHY HE3ABHCHMOI NMCPEMEHHOI X B MIPEJICNAX OT xmin 1o 'jm'“' pu‘ al.u .
MCHONB3YeTCH NPAMOYTO/IbHAA (CKApTOBA) CHCTEMA KOOPAHHAT. chﬁuaamenbumc aprymu;l"r_m apins {ur|1
(). 0OIIME W ATt APYTHX rpadHuecKiuX (yHKIUIH, CIIyKaT /115 HaCTPOUKH BRI rpadgukon. Ecan oniun He
YKA3aHE], TO HX CTAHIAPTHLIC 3HAYCHUS YCTaHABIHBAIOTCA ABTOMATHICCKH, - - .

ListPlot [lst, opins] — NPe/IHA3HAUCHA JUIs NOCTPOCHI rpaduka no roukam. B f16mum CJll}’- '-iat. apﬁ:*li{ 1
Isf mpencTapicH CIIHCKOM {{x7. vi}s {x2, Vo), <o}, TAC (X, W), (X3, }-'-g_}, ~ KII.'}OpJ_u_‘Il-IdTbIJ I:WTME mt.le‘wm_xmm;”.l_

Fcnu Tpebyercs COeHSTL TOUKH HA rpauke OTPE3KaMu MpAMBIX, TO HY#HHO }ITTEIHO_B.HH; ;I)t -
renpiyio omwmio PlotJoined — True. [l ynpaBieHns pazmMecpoM TOYEK HCMONLIYCTCA AHPCKTHEA omntSize,
g chness, Kak IS THHAM
' m:(;‘;::;.'f;z‘i/l;‘::{v [J?sz] — [103BOJSICT PA3MECTHTH B OJIHOM PAQHICCKOM OKHE Ha '-)Kpill—;(‘? Cpla-l'j)f uu:,tli\l?triizﬁ
FpadikoB, KOTOPHIC MOMKHO PACTIONOKKTL B OJHY CTPOKY WIIH B BUIC _TaGI‘IHII,bl. 3nech /s — NHHCHHD
JBYXYPOBHEBBIH CTIMCOK, KOTOPBIF I'PYIITHPYCT rpafhrucckHe 0OBCKTHI,

i) ‘Ii
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Show [\plot\. plot,, ...}, opns] — coBMemaeT B 0AHOM MPaUICCKOM OKHE HECKOILKO rpadukon. Oyhk-
LM [OJIC3HA B TeX CIyHasx, KOIQa jKEJIATElIbHO, HC BRIMUCAA 3aHOBO HCXOMHLIE rpaduki ploty, plot, ...,
NPOCMOTPETH HX MPU HHBIX HACTPOWKAX OINUMI 0p2/18 1T COMOCTARHTE.

Ilporpammuposanne

For |start, test, incr, bodv] — unkn ¢ napamerpou. Beipaskenns starr w hody 3aricplBaAIOTCA B BHIE 10-
CNEIOBATENLHOCTH OHEPATOPOB, PA3ICICHHBIX 3HAKOM «(» (TOUKaA ¢ 3armaToif). CHavana oJMH pa3 BbIYHCIS-
€TCSL BLIpaXKEHHE Sfar! (HauambHbie AciicTBU). Ecam cnpaBeiyinBo ycnoBue fest, 3aBHCALLCE OT HapaMerpa
IHKNA, TO BLIYHCAAIOTCS BhIpaKeHUs body (Teno WMKna) W incr (DpupalieHne apaMeTpa), H BCe HOBTOPALT-
cs. B nnkne For nennss 3anarek 1OKATBHBIE TIEPCMEHHbIE!

If [test. expry, expr:| — oupenenser BLIOOp W BhMHCHCHWE Bhipakenus. CHayama pHIMUCHSETCS NOrHYe-
CKOC BbIpaxkeHHe fest. Ecmi nonydeHo sHavenue True, TO BLIYHCIAETCS BBIPAKEHHE expr), B MPOTHBHOM
CHYHAC BHIYMCALETCA BHIPAKCHUC expra;

While [test, body| — unii ¢ yenosuenm. Beipakenne hody (Temo HHKTA) 3aMHCLIBACTCA B BIUIE MOC/C/I0BA
TEABHOCTH ONEPATOPOR, PATACTEHHBIX 3HAKOM «:» (Touka ¢ 3armaToi). LIukn Moker okasaThes DecKOoHey-
HBIM, CCIIH YCIIOBHE fes! HUKOTIA HE BBITOITHACTCA;

Evaluate [expr] — BHINOANACT BRIMUCICHNC BRIPAKCHHA expr, MOLACTARIEA BCC BXOTALINE B HETO apry-
MEHTEL, (BYHKITHH.

Ynpapiedue pabouuMu TeTpaisivMu
NotebookCreate [] — coznaer u 0TOOpaKacT HA IKPAHE HOBY K paboUyIO TCTPa/ib;
NotebookWrite |notebook, data] — sarmmesiBaet nannsie data B 3agannyio pabouyio terpain notebook.
Pabora c daiinamu

InputString [] - npennaraet NoIk30BATCIO AHAJIOL 1714 BBOA;

Put |expr,, expry, ..., "filename"| — 3anMchBaeT HOCICAOBATCHLHOCTE BRIPAKCHUI expr, B (hai.

[Tpumepom nocrpoenus e nakere MonSol HTM1 peuteHust nmst Ha3paHHON paHee 3aZadu npoMepsa-
HUA/OTTanBanns BraxkHoro rpynTa (1)~ (5), (7) = (9) cnykuT cnejyionias KOHCTPYKIHS: CTPOMM 00001meH-
HYH) (DYHKUHIO A7 PELLCHHS

Tlx T vay of T 0 T )=

— =

If[x= AT, T, +(T, =T, )Ertl_w—J/er[—l’—

~(T, —T)I:.rf[—],—]/l;f.rf[—r—]]

\.a 3 -\,E
HaXOIHM 3HadeHue ama [ npu nomoluy setpoeHunoil pyuxuun FindRoot
A (T — Vi

=4/ .FindReot [————]Ex-p [—I1-
3 RS TE -/— \/_}'al’f[ \/J]— 43'

. 5 k1S (2= ——Qw{:‘ﬁ- f.1p8.0.02)]

J;;Erfc[z\"}a_:

JUIS OUHOTO M3 nodiyueHHbx 3HaucHnil (3=0.01989 pe-
[HICHHE ﬁy}lET 3anMcano

ha.
] :

15.877=

o

If(x<0.01980Jt, —1+8.735Erf] 1.

22.361x
J—_] 1
TpysHas, MaTeMaTH4eckn eMKasi MacTh padboTsl — (op-
MHUPOBAHWUE aHAIHTHHCCKHX TOYHBIX HITH I'lpliﬁ_‘m}i{CerbD(
== = e~ X perleHHH, HO HE MEHEE BAKHOH “ACTLIO ABAACTCH BU3YAIM-
o 1 = 2 4 3 3AUMs 3THX pC].LIL'-HHﬁ H TIPCACTABIACHHE KX B BIUIC, HITH-
e £ SO =3 " ~ ‘ '] = (
Puc. 2. Tpadpiticin 3aBiCHMOCTI TeMIepaTypl 01 koopaiats PHPY OWEM K I—CLTB‘JHIIIMC (LF("I““[.U‘-T“ H }ﬂ”Urfl‘_Pe'
B PaTiikie MOMESHTE! BPEMCHH T, TocTpoenntie i penten,  MEHHO JATOIIEM KOIHUCCTBCHHLIC XAPAKTCPHCETHICH.  Lak,

5—9.444Frfc|

arcHIBaEMoro popmynoi (7) mpi FHAUEHHSY KOHCTAHT 1o 1ofay4cHHbM HaketoM MonSol_HTMI peiiennsm Ha
a=1.0001. Ti=0 1 navanwHoM pacrpeaeacHii fv)=2+simiy) JKPAH BRIBOIATCH ]"pﬂcblﬂ(“ PACHIPe/IC/ICHHA TEMITCPATYPL
T 2 3000, 3 - 0D, 4 — 13 00U, 5 — 20 011, 6~ 25 000 B 10001 3aaHHBHT MOMEHT BpEMEH (puc. 2) MM B rpa-
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(PMHECKOM OKHE NOKA3bIBACTCH 3BOMIOLUMS PELUCHMI ¢ oToOpakeHHeM rnpoduieil Temmneparypbl 4epes 3a-
J@HHBLIC TIOJIB30BATENIEM JHCKPEThl BPEMEHH (Ha BHIODAHHOM BPEMEHHOM MPOMEKYTKE € YKA3AHHBIM Iia-
rom). Tocne oroOpanenns rpauka aHAIUTHYCCKOIQ PELIEHUS BhIBOIUTCA CaMO pelleHHe, npeobpasoBaH-
HOE € YUeTOM (POPMBI HAYANBHOTO PACTIPE/ICAEHNA, TOTOKA HA TPAHHNIE 1 TAPAMETPOB 3a/laun.

Mojicucrema nakera no HacTpoiike nMapamMeTpor pacdera W 0ToOpakeHus pesynwTaToB 0becnedynBaeT
MONb30BATENA yAOOHLIMH HHCTPYMEHTAMH 3alaHHs ONpeNeaomuX QyHKINA ypaBHEHHH U TOYCK, B KOTO-
PHIX TpenonaraeTcs OCyeCTBUTE BRIBOJ PeIeHUs (110 KoopauHare, no Bpemenn ). [Ipuyem 1pu neppoxa-
HalbHON 3arpy3Ke NaKeTa NapaMeTpsl yixe MPOMHHIHAIN3HPOBAaHLI HEKOTOPLIMH 3HAYEHHAMHK 110 YMO/I4a-
{10, Talcke cHeTeMa BBLUTOIHACT IIPOBEPKY KOPPEKTHOCTH BBOJAMMBIX 3HAYCHUH NapaMeTpoB Ha Qu3HYe-
CKYI0 HCHPOTHBOPCUUBOCTL (YCIOBMS XPaHATCA B Dase 3HAHMH B BUAE COOTBETCTBYIOLIMX PCrIIAMEHTHBIX
auanaszonos). Crocob npeodpazoBadHud 1 ynpoiienus 0600IIeHHOTO AHAIUTHYIECKOI0 PELLCHUS 3aBUCHT OT
KOHKPETHOIO THIIA 3a/a4u ¥ ONPENCHACTcs NnapaMeTpaMu ypaBHEHHI — B MAKeTe 3alporpaMMHpOBaHbl OC-
HOBHBIC BAPHAHTEIL.

B nakere peannsoBaH MEXaHH3M CONOCTABAEHHA MOTYYAEMBIX aHAITUTHYECKHX PEILCHWA OTHON W TOH XKe
3a/auM A Pa3sIHYHLIX NapaMETPOR.

Bee nomyuaemble pe3ynbTaTbl MOryT ObITh COXpaHCHB! Kak TabaMlbl B BHAC TekcToBoro daiina, Tak 1 B
sune Onoknoros KTC Mathematica v ucnons3osadsl B Oyayniem s 0TOOPayKeHHs! WIK CPABHEHHS C [IpY-
IUMH PELTEHHAMH,

OnucauHbIi NaKeT UCTIOIL3yeTCd B y4eOHOM OpolLEcce, TaK KAK COAEPKUT HEoOX0anMbIe onucanus (pu-
3UHMECKMX M MATCMATHYECKHX MOCTAHOBOK 3aja4, METOIOB MX PEINCHUS, MOSCHCHUS MpUMeHsIeMbIX (yHk-
UHii, OMLMIHA, IHPEKTHB.

I.Iutkos A.B. Teopus tennonposomiocti. M., 1967.

2. Bposka I'.T1. Tenso- 4 MACCONEPEHOC B MPHPO/IHEIX JIMCTIEPCHBIX CUCTEMAX IPH OpoMmepsanun. MH., 1991,

3. Moposos A A, Tapanuyx B.B. TlporpaMMupoBadue 3afa4 THCIEHHOTO aHamu3a B cucreme Mathematica: Yued.
nocodne. Ma., 2005,

4, Mpavos C.H.., Tapawuyk B.B. // [uddepenunansubie ypasHeHHS H  CHCTeMEl  KOMIBIOTCPHOH  anrefphl.
(DE&CAS 2005 =Differential equations and computer algebra systems (DE&CAS'2005): Matepuanu Mewynap. koud., r. bpecr,
5-8 okr. 2005 r.: 82 u. Mu., 2005. 4. 1. C. 297.

Moctynina 8 peaakumio 22.02.07,

Cepret Hukonaesuy Heanoe — venymii nrxkenep-nporpamMmiuct CT1 3A0 «MexmyHapoanblii 1en10B0i AIbSHCY.

Banepuir Bopucosun Tapawquyx — 10XT0p (PHIMKO-MATEMATHIECKUX HAYK, npoeccop, sapeayouninil xadenpoit HrGopMainon-
HOFO | TIPOrPAMMHO-MATCMATHHECKOr0 0BeCre eHns ABTOMATHIHPOBAHHEIX [IPOH3BOJICTB.
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VIAK 517.913
lFopbysos B . H., Illponesuu A &, llocTpoenne nepesix HHTErPajaoB JTHHEHHBLIX HECTAUMONAPHBIX MHOTOMEPHBIX
anddeperMaANbLHBIX CHCTEM NPocToil MaTpuyunoi cTpykTypsl // Beetn. bI'Y. Cep. 1. 2008, No 2.

PaccMmaTpHBAROTCA BEIIECTBCHHBIE BIIOIHE PAIpellIMBIC THHEHHbIE CHCTEMB! YPaBHEHHH B nonHeix TudidepeHitnanax mpocToi
MaTPHYHON CTPYKTYPbl. PaipaboTan cnesTpansHel MeTod HoCTpoeHis HHTerpaitbiore 6asuca. [Npeanoaenntii MeToa ocioBan Ha
CYIMIECTBOBAHUN Y JIMHEIHON 0AHOPOIHOI CHCTCMB] ypasHeHdHil B MoaHBIX TiudidepeHunanax, cOOTRETCTBYIOIIEH HEOAHOPOAHOH
sdypepeHnATEHOT  cHeTeMe, AMHEIHONO YacTHOro WATerpana. B 3aBHCHMOCTH OT BCIUECTBCHHLIX M KOMIIEKCHLIX OBIINX
COBCTREHHEIX  BEXTOPOB MaTpHy, Kod(hdHumuedTon nudiepeHIHANBHON CHCTEMBl YKA3aHE! HBHRIC BHIRI TIEPBRIX HMHTCIPANON.
]’IiUCTPOCHHE" (b_\"lﬂ(lll‘lﬂllﬂ.l'{h!-i[) HEJABMCHMBIX  [IEPBLIX WHTETPANOR  OCYNICCTBIACTCR 1O 00UIMM CODCTBEHHBIM BEKTOpaM M
COOTBETCTBYIOIINM HM CODCTBEHHBIM (DY HKUMAM MATPHIL KOMPOUIHEHTOR CHCTEMB! YPABHEHMH B NONHLIX IH(pdepeHunanax.

butnuorp. 10 nais.

VIAK 512.543.76
benaw-Kpuren B.B., Cioun Xya (KHP). O ceoGoanelx noarpynnax B HeKOTOPRIX 0600 HIENNBIX TETPAYIPAILHLIX
rpynnax // Becra. BI'Y. Cep. 1. 2008, Ne 2.

IMpynna G yaosnersopsier ansTepHaTtHse Turca, ecan (O cogepmut nndo Heabenesy ceoDOAHYIO NOATpy MMy, M0 pazpelinMyo
MOATPYTY KOHEUHOPo MEAeKkea, OBo0LIEHHbBIE TETPAYIPATEHEIC TPYITITH HMEIOT KONPE/ICTABIEHHE Bl

G=<a,a,a;a) =d; =a = RJI"(‘J:-“:) = R{(a,a;) = R (er,05) = 1>
B 19927, ®daitn u Posenbeprep BRIIBHHYNHW rHnoeresy, 4ro oO0o0UIEHHBIE TETPasApanbHBIC TPYMABL  YIOBACTROPSIOT
wibtepHaTnee Turca. [okaseisaeTcs, 4yto ecan G - obobiueHHas TerpasapanbHag rpynma tana (2.3,10,2,2.2), (2,4.5,2,2,2),

(2.5,6,2,2,2), 1o & conepxut neabenepy cRODOIHYIO NOATPYNITY, B yacTHocTH, ( yaoBieTBOpseT anbTepHatHre Turca.

buonuorp. 7 naig.

VIK 003.26:51.004(075.8)
Faanbyce T.B., UWeneu H.H. Dnemenrapubie mogyiaphbie cxemnl pasipenenus cekpera // Bectn. bI'V. Cep. 1. 2008, No 2.
Monyveno obobuieHne MOTYTSPHOTO PA3ACICHNA CeKpeTa Ha CIyHail MPOWIBONLHEIX MOMAPHO B3aHMHO TIPOCTHIX MOJIYNCH.
VKa3aHO, KaKHe NapHLIC CTPYKTYPLL 10CTYNA PEANTH3YIOTCA TaHHOH CXEMOI Pa3AenCHH CEKPETa.
bubaunorp. 6 Ha3s.

VK 5719.24
Kypbauxniit A.H., HYeywmen B.A., buus Cwe (KHP), TIypuorckaa C.B. AsromaTWueckan resepanun
W MaKeTHpoBanue fokymentos na ocnose XML-rexnonorun // Beern. BI'Y. Cep. 1. 2008. No 2.

Wanaracres ocHoBanuelit Ha npuMedennn XML-Texmonorin koMnneke petmeHui, mpeaHaHadeHtbIX 18 Henonwiosanns g MC
U8 TeHCPAUHH I0KYMCHTOR, TIpEACTaBdsionimk Bropuunsie MP, apTomaTHdeckoro MX MakeTHPOBAHMA B pa3Huix (opmatax H
Nepesiady PasTiHTHBIM MTPHI0KCHHAM,

Buborp. 6 Hass.

VIIK 519.68
HMeanos C.H., Tapanuyx B.b. O nporpammuoil peannzauun 8 cucreme Marthematica arnaca avanmiHeckKHx
pemennii 3an1ay rernomacconepenoca // Becrn. BI'V. Cep, 1. 2008, No 2,

ObeyaanTes 0coDEHHOCTH PEANH3AONN B KOMITLIOTEPHOH TexHudeckol cucteme Mathematica nakera WHTEIEKTYANBHBIX
momyseii MonSel HTMI. llporpavma obecriey#tRaeT MOCTPOSHHUE, AHATHI W MOHHMTODHHT AHANHTHYCCKHX PCUISHHIT YpaBHeHHA
TEMIOMPOBOIHOCTH TTPH PATIHYHBEIX HAUANLHLIX M IPAHHYHEIX VCTOBHSX. B OMHCLIBACMOM NAKeTe NOCTPOeH YHINpHMIPOBAHHLI
DAL TOUHBIX M NPHOMHKCHHBIX aHATHTHHECKHX PCIICHHI, ONUCAH 10AX00 NOMYYeHHA | ConocTasieHns rpadudeckoii 0 TabnuaHon
HHPOPMATHE € HCMOTL30BANHEM TIporpaMyHoi nnaThopye Mathematica.

Bubnuorp. 4 Hazs., un. 2.

VIAK 538 945
HoGpancgnit B.M., Kenesnakosa O A, JleGeges C.A. Bannanne jo6asox LiF na npoueccel dazoobpazosannn
u ceepxnposeasmie ceoiicrsa T, Ba,CaCu, 0 -kepamnk // Becrn. BI'Y. Cep. 1. 2008, Ne 2.

OTmedaeTes, YTo BBE/ICHHE [MEMOYHLIX METAMNOBR crocobcTBYeT MOBBILIGHHID TEMIIEpaTyphl Mepexola B CBepXnpoBomAllce
CoCTOAHIE. DKCNepUMEHTANILHLIE paDoTel ocyllecTRIAmHCE Ha obpazuax TLBa,CaCu, Li,OF, (v = 0; 0,05; 0,1; 0,15). Tpn
HeCneI0BaHiK (atoBOTO COCTABA 0OPA3LOB MPHMEHANCA PEHTTEHOMDAIOBEIA aRann3. Y CTaHOBACHD, YTo obpaszusl ¢ v<0,2 asisiores
onHohazteivg, a ¢ x20,2 - mHorodaszaevMi. g Beex CHHTE3HpOBAHHLIX OOPA3LOB PEIUCTHBHBIM METOAOM OLUIH HIMEPEHbI
apaMcTPhl CBEPXAIpOBOAALLero nepexoia. [oxasaho, 910 o0pasiel, coacpkamme THTHI H (TOpP, HAMEIOT MEHBIICC COTPOTHRICHNE
1PH KOMHATHOI TeMTIepaType, YeM HeneTHpoBaHHEIC.

Lubanorp. 9 waze., un. 3.
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