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OBIIAA XAPAKTEPUCTHKA JUCCEPTAIIMOHHOM PABOTHI

AKTyaJbHOCTL TeMbl. KuHeTHYecKass TeOpUs ra3oB SBJISETCS OAHHMM M3
Ba)XHbIX pa3ziesioB MaTeMaTH4eckoi Gpusuku 1 GU3MuecKoh KUHETUKH.

OcHOBHas 3ajaya KMHETHYECKOW TEOpUM Tra30B - HM3YyYEHUE TEUEHHs
pa3peXKeHHOro rasa B MOJYNPOCTPAHCTBE, OrPaHMYEHHOM IUIOCKOW TBEpAOH
CTEHKOM, M B ClI0€ Mex 1y AByMs ruiacTuHkamu (3anauu Kpamepca, Kyasrra u
[Tyaiizens).

B ocHOBe (HM3MYECKON KUHETHKH JIEKMT HEJIMHEHHOEe YpaBHEHHUE
Bonbumana, BeiBegeHHOe B 1872 r. npu HU3yuyeHMH TEUEHHMs pa3speKEHHOro
raza. B  janeHeiiiuem ypaBHeHwe bonbliMaHa cTano  OJHHUM  H3
(dyHIaMeHTalbHbIX YPaBHEHUH €CTECTBO3HAHHUS.

VpaBuenune BonbiMasa ¥ ero MoaMQHUKAaUWHM MPUMEHSIOTCS B CaMbIX
pa3HooOpasHbIX O0NAacTIX HayKd H TEeXHMKH: B BOmpocax obTekaHus
neTaTeNbHbIX M KOCMHYECKHX  anlapaToB, JABIXKYLIMXCS Ha OOJbLIMX
BBICOTAX, JBH)KEHHs ra3a B BaKyyMHBIX alapaTax, HEpaBHOBECHOI'O TEYEHHs
rasa B Tpybe, Npu pacyeTe siIEpHbIX PeaKTOpoB, B aTMOC(EPHOH ONTHKE, NMpPH
ONKMCAaHWH HEKOTOPBIX XUMUYECKUX MPOLIECCOB U T. J.

Vpasuerue bonbiumana (YB) npeacrapiser coboH CIOXKHOE HENHHEHHOE
uHTerpo-auddepeHuanbHoe ypaBHEHHE, KOTOpPOE€ TPYIOHO pelarb H3-3a
CIIO)KHOM HEJIWHENHOW CTPYKTYphl MHTErpaja CTOJKHOBEHHMH, OTPaXKaloIIEro
cneuddHKy ABYXYaCTHYHOro B3auMoneHcTBHs. CpaBHMTENBHO Y3KHH Kpyr
rPaHUYHBIX 3a/lay KHHETHYECKOH TEOpMH Tra30B MOAMAETCS TOYHOMY
aHAJIMTHYECKOMY peleHuio. [103ToMy pa3BUTHE METONOB, 3P(PEKTHBHO H C
BBICOKOM TOYHOCTHIO PELIAIOLIMX IPaHUYHBIE 3aa4yM, SIBJISETCS aKTyalbHOH
npo6yiemoit. Ocobyi0 BaXXHOCTH MPHOOPETAOT MOJE/HM, KOTOPbIE HACIEedyiOT
OCHOBHEIE CBOMCTBAa ypaBHEHHS U JOMYCKAIOT TOYHBIE aHAJIUTHYECKHE
pelLIeHH s, BBIPaXXKEHHbIE Yepe3 OHOMEpHbIe KBaJpaTyphbl (MHTErpaJibl).

Boneinyro paboty mo pa3paboTke METOAOB PELIEHHS TPaHHYHBIX 3a/1ad
KAHETHYECKOW TEOpUH [ra30B H HX YacCTHBIX ClIy4yaeB BBINOJIHUIIH
B.A. AmGapuymss, B.B. Co6ones, P. Bemniman, P. Kanaba, K. Keiis,
M. Kpeitn, U.II. Tox6epr, 3. IIpecnopd, K. Uepuunpsanu, M.H. Korax,
H.B. Eurubapsu, A.B. Jlateiues, JL.I. Apabamksan, A.X. XauaTpsH u Jp.
Ileab paGoThl.

Llenbro AUCCepTalMOHHOM paboThl ABJISIOTCS:

- pasBUTHE W OOOCHOBaHHE C MAaTeMaTHYECKOM TOYKHM 3pEeHHUs
AHAJIMTHYECKUX M TPHOIHKEHHBIX METOJOB PEIIEHHH MOJENBHBIX ypPaBHEHUN
BonbliMaHa B TJIOCKOH T€OMETPHH AN psia 3aJay KHHETHYECKOH TEOpHH
rasos.

- pa3paboTKa MporpaMMHOro obecrneyeHus, KOTOPOe peajnu3yeT airopuTMbl
YHUCIEHHOrO PeLIeHUs 3TUX 3a/ay.

OObeKTaMH  HCCIEIOBAaHHWA  SBJSIOTCS  HEJNUHEHHBIE M JIMHEHHBIE,
KOHCEPBATUBHbBIE CKANSPHbIE H BEKTOPHbIE MHTErpaibHble ypaBHeHHs BuHepa-




Xonda Ha 1 0JlyoCH M HAa KO HEYHOM IIPOME JXYTKE C Mp AMBIM H 00 paTHbIM
CIIBUTOM.

O6mas meroauxa. B nuccepranuu QusnyuecKHil aHaIU3 OCYLIECTBISAETCS
COYEeTaHHEM KJIACCHYECKHX M HOBBIX METOAOB pEIIeHHS MOMAEJNIbHBIX
ypaBHeHUH BosbliMaHa 111 HEKOTOPBIX 3aJay KMHETHYECKOH TEeOpHH rasos.
Cpean HUX 0c060€ MECTO 3aHUMAIOT: METOJ] CAMOCOTIACOBAHHbBIX ONTHYECKHX
raybun AmObapuymsiHa, METOJ HENWHEHHbIX YpaBHEHHH (aKTOpU3aALUH
EnrnbGapsiHa, npHHUMI HHBAPHMAHTHOCTH M YypaBHeHHE AMOaplyMsHa,
06001LeHHbII BADHAHT METOJa AMCKPETHBIX OPAUHAT U Ap.

Hayuynas HoBHM3Ha. B HacTosiue#l pabore, coueras ¢akTopu3anMOHHbIE
METO/bl, YpaBHeHHe AMOapuymsiHa, OOOOLIEHHBIH METOJ JAHCKPETHBIX
OpAMHAT M HEKOTOPbIE APYrHe CrelHaIbHble MOAXO/bI, YAAETCS PEeLIUTh P
3aja4y KHHETHYECKOW TEOPHH ra30B Ui MOJEJIbHBIX yYpaBHEeHHU# BoabumaHa c
TIOMOLIBIO MPOCTHIX H YHUBEPCAIbHbIX (DYHKLHUH.

H3noxeHue BeneTcs MaTeMaTHYECKH KOPPEKTHO H COMPOBOXAAETCS
CTPOrMMM MaTeMaTUYECKUMHU J0Ka3aTeNbCTBAMHU.

VYkazaHbl ONTUMaNbHbIE yTH PELIeHUs 3aay.

Pa3paboranpl  5d¢ekTHBHbIe  NPUOMMIKEHHbIE  METOABl  pELICHHS
KOHCEPBATHBHbBIX HHTErpajibHbIX YPaBHEHMH Ha MOJYOCH M Ha KOHEYHOM
MIPOMEXYTKE C CYMMapHO-Pa3HOCTHBIM SAPOM.

IlpakTHyeckass 3Ha4YuMoOcTh. B Hacrosieil pabore mnokazaHbl He
TOJIBKO TNPUHLUITHAJIbHbIE BO3MO)KHOCTH PELICHUs], HO U M3JIaraeTcsi METO MX
peanu3auus 1Jis psiia KOHKPETHBIX CITy4aes.

IIpoBeneHa 4MCIEHHas peanu3auus pelleHui 3agady. MeTtoabl
YUCJICHHOW peanu3alyd NPUMEHHUMBl HE TOJBKO B KHHETHYECKOH TEOpHH
ra3oB, HO ¥ B TeX 00JacTAX €CTECTBO3HAHMS, Tie BO3HMKAIOT HHTErpajibHble
YPaBHEHHUsI C CYMMapHO-Pa3HOCTHBIM SIPOM.

Co3naHa KOMIUIEKCHAs MpOrpaMMa Ha si3blke MporpaMMupoBaHus Visual
Basic, 1 Ha ero oCHOBE BbINOJIHEH 60JbLIONH 06BEM YHCIIEHHBIX PaCyeTOB.

B KkoHue gMccepTauMM MNpUBEAEH TEKCT Mporpamm (MomyJieii) co
CIIOBECHBIM OMNHMCAHUEM U ONOK - CXEeMOW alropuTMa, peaju3ylollde 3TH
pacyeThl.

OcHOBHbI€ [10J102KeHHs, BLIHOCHMbIe Ha 3amuTy. Ha OCHOBE mpoBeaeHHBIX
UCCIIEJOBAHUH aBTOPOM BBIHOCSATCS HA 3aLLUTY CJIEAYIOIINE MOJOXKEHHS:
1. MeTogoM TOYHOM JIMHEapU3alluy NPUBEACHO peleHue 3anaun Kysrra
00 HM30TEPMHYECKOM CKOJIBXKEHUHU ra3a. YCTaHOBJIEHA CBS3b MEXIy
pELUEHUEM MOJIYYEHHOrO JIMHEHHOTrO HMHTErpajbHOr0 ypaBHEHMS Ha
KOHEYHOM MPOMEXYTKE H COOTBETCTBYIOLUMM pELICHUEM YypaBHEHUS
Ha MOJyOCH C TeM >X€ CYMMapHO-pa3HOCTHbIM sapoM. [Ipemnoken
METOA  aHaJWTHYECKOr0  MOCTPOEHUs  pPELIeHHH  MOJy4eHHBIX
YPaBHEHHH, BLIPAXKEHHBIX Yyepe3 QyHKIMI0 AMOapLyMsHa.
4
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2. Henuneiinoe ypaBHeHue bonbumana B pamkax BI'’K monenu nns
3aJaydl O CKOJIBKEHHH pa3peXeHHOTo rasa B MOJYNPOCTPAHCTBE
CBOAMTCS K €1ab0 CBSI3aHHOM KBa3UJIMHEHHON CHCTEME UHTErPabHBIX
ypaBHeHuH. JIMHe#HHOe npubiIMKeHHEe CBOAMUT KBa3MJIMHEHHYIO
CHUCTEMY K CHCTeME JMHEeHWHBIX WHTEerpajibHbIX ypaBHEHHH C
CYMMapHO-pa3HOCTHBIMHM  siipaMHu. JIOKa3aHO, 4YTO TOCHEIHION0
CHCTEMY MOXKHO BBIBECTH TaKKe U3 JMHeapu30oBaHHOro Yb.

3. U3yueHa cucTeMa JMHEHHBIX HHTErPaJIbHBIX YPAaBHEHHH C CyMMapHO-
Pa3HOCTHBIMU SAPAMU U MOCTPOEHO €€ pelIeHHE.

4. TlpennoxeH METOJ aHATMTUYECKOTO PEIIEHUs] MOJIEJIbHOIO ypaBHEHHU S
bBonpimana ¢ MHTErpajJoM CTOJKHOBEHMH B (hOpME 3JUTUIICOMIATbHO-
CTaTUCTHYECKOM MOJENM JUId [ABYX 3aJlad Tra30BOW KHHETHKH.
HccnemoBaHa  rpaHuyYHas — 3ajavya,  ONKMCHIBAIOIAs  TEuYeHHE
paspexxeHHoro depmu-rasa noj BO3AEHCTBHEM KBaHTOBBIX 3¢ GdeKToB
Ha KHHETHYECKHE MPOLECCHI.

5. U3yuensl CBOMCTBa aCHMIITOTHYECKOrO MOBEACHUS  peLUeHHH
paccMaTpuBaeMbIX 3a4au.

6. [IpenyoxxeHsl MPUONUMKEHHBIE METOJbI PEIUNEHHS KOHCEPBAaTHBHBIX
UHTErpabHbIX YPABHEHUH HA ITONYOCH U Ha KOHEYHOM MPOMEXYTKE C
CYMMapHO-pa3HOCTHHIM SAPOM. Ypa BHEHUS 3aMEHEHbl JHCKPETHBIMHU
ypaBHeHHSMHU, Ooyiee MPOCTBIX MO CBOEH CTPYKTYpE M YHCJIEHHO
pewaromuxcs Jerko. ITokazaHo, 4YTO NONy4YEHHBIE AHATUTHYECKHE
peLIeHUs AT BO3MOXXHOCTh YHMCJIEHHO PEIUTh 3ajady ¢ JobOoi
Hanepes 3a71aHHOM TOYHOCTHIO.

7. TlpuBeneHbl aNrOPUTMbI NMPUOIMIKEHHBIX PEILCHHH U MAKET MPOrpaMM
YHUCJIEHHON peaM3aluHu.

AnpobGanusi paGorbl. Marepuansl JUCCepTaLMOHHONH paboThI
JIOKJIa[IbIBATTHCh:

Ha CeMHHapax LEeHTpa MarteMatuueckod ¢usuku bBropakaHCkon
acTpodusuyeckoii obcepBaropun HauuonanbHOM  Axkamemuu Hayk
Pecniy6muku ApmeHus,

Ha cemuHapax kadenpel BbICHIeH MaTeMaTHKd  ApPMSHCKOM
CeNbCKOXO035UCTBEHHOM aKaaeMuu, :

Ha cemMuHapax Kadeapbl AubdepeHUMANbHOTO YpaBHEHUS H
(bYHKLMOHANBHOTO aHanu3a EpeBanckoro ["ocynapcTBeHHOr0
YHuBepcurera,

Ha ceMuHape Kadeapbl MaTeMaTH4YeCKOro aHamu3a MOCKOBCKOro
ITenarornyeckoro YHuBepcuTera,

Ha CECCHSIX COK3a MAaTEMATUKOB APMEHHUH.



Ilyoaukanuu. OCHOBHbIE pe3yNbTaThi, MPUBEAEHHbIE B JAWCCEPTaLIUH,
onybnukoBaHel B 7 paboTax, COHMCOK KOTOpPBIX TIPUBENEH B KOHIE

aBTopedepara.
Crpykrypa 4 00bem paborbl. [lucceprauus COCTOMT U3 BBEIEHHS, Tpex

riaB, COAepiallliX OAMHHAALAThL NnaparpadoB, 3aKIIOYEHHUS, NPUIOKEHUS H
CIHMCKa LUTHPYEMOH JMTEpaTyphl, BKIIOYAKOLlEro 72 HauMeHOBaHHH. B
NPUJIOXKEHUH NpPENCTaBICHbl 2 PUCYHKa U 3 TaGmuubl, TEKCT KOMIIJIEKCHOM
nporpammsl. O6uuii 06bem auccepranuu — 106 neyaTHBIX CTPAHHMII.

KPATKOE COJEP)KAHUE PABOTbBI

Bo  66edenuu  0060CHOBaHAa  AKTYaJlbHOCTb  BBIODAaHHOH  TEMBI
JMCCePTaLMOHHOM paboThl, aH KpaTKui 0030p JHTEpaTyphl, MOCBSILEHHOM
3aTpPOHYTHIM B [JHCCEPTAllMM BOMpPOCaM, OTEYECTBEHHBIX M 3apyOexHbIX
aBTOpoB. B 0630pe Haubonee MoJHO OTPaXKEHB! UCCIEJOBAHUS MO pa3paboTke
METOIOB peIIeHHs FPaHUYHBIX 3a7lay KHHETHYECKOM TEOpUH ra3os. bonbiryio
pabory B 3TO# 06GnacTH BbIMoNHWIM B. A. AMGapuymsn, B. B. Co6Gornes,
P. bennman, P. Kana6a, K. Kei#ts, M. I'. Kpeiin, H. L. I'ox6epr, 3. I1pecnopd,
K. Yepuunssau, M. H. Koran. B nocnenHee BpeMs OHH NOJYYHIIH
WHTEHCHBHOE  pasBuTHe  Onarojaps  paboram H.b.  Exrubapsua,
A. B. JlatenizeBa, JI. I'. Apabamxsna, A. X. XavyarpsiHa u Jap.

Bo BBesieHHH B OOIIMX YepTax M3J0XKEHO TaKXKe colepikaHhe paboThl u
NIepevYrCIIeHbl OCHOBHBIE PE3Y/IbTaThI.

B nepeoii 2nase niccepTaliy pacCMaTpUBAlOTCSl JBE KpaeBble 3a1a4 JIJIs
HENMHEHHOro MHTErpo-auddepeHunansHoro ypaBienus bonsumMana B pamkax
BI'K monenu: 3anayu 06 H30TEPMHUYECKOM TEUEHHH ra3a B MOJIYIPOCTPAHCTBE
U MexXIy IBYMs MNapaljelbHbIMH OECKOHEUHbIMH IUIACTUHKAMH (3aauu
Kpamepca u Kyatra). Pa3BuBaioTcsi METOAB! aHaJMTUYECKOTO pelEHHS
TIOJIydEeHHBIX HHTETPAIbHBIX yPaBHEHUH B KOHCEPBATHBHOM CIIydae.

Ilepeévii napazpagp uMeeT TNOATOTOBHTENBHBIA XapakTep ¥ B HEM
npoBOAMTCS 0OLIMi aHanu3 HenuHelHoro Yb B pamkax BI'K mMozenn.
Ocy1iiecTBisieTCs NEPEX0 K HOBOMY apryMeHTY

Ry

t(x) = {nce)dr

0

u ypaBHeHue bonbimana B pamkax BI'K monenu npunumaer (B 6e3pazmMepHbIX
€MHUIIAX) CAeAYIOIUNA BUI:

S;%i wfi(¥, s)+n(r)(a(1)) —a(r)(f_(j(,.))z’ (1)

ESSTS——

e

rae
n(t)= I I If(r:i)ds,dszds“ 2
Ult)=(0,U(1)0), U(r):—(l—)f [ Tsz f(.s )ds,ds, ds, 3)
400 400 +30 ! 1
T, = S i s = —
(1) 3n(r)_;[—£_:[(s U(r))zf(r,s)dsldszdss, a(t) Tie) 4)

HecmoTps Ha TO, 4TO 3Ha4yeHHE 7 3apaHee HEHW3BECTHO M 3aBHCHT OT
pelieHus camMoi 3ajia4M, BBEJIEHHE NIEPEMEHHON 7 MO3BOJISIET OCBOOOAUTHCS OT
HEeJIMHEHHOro 4jleHa - OT KOHLEHTPauuM M SBISAETCS NepeuiM wilazcom B
npeyiaraeMoi npouegype yrnpoLeH1s HeTMHeHHOH 3a1auH.

[Tocne monHoro pewieHMst 3ajauM MEpPeXoJ K HCXOAHOMY apryMeHTy
ocyulecTBisieTcs no GpopmyJie

T dT’
x(z')—Jn(T,).

HamHoro ciioxHee 06CTOUT A€o B cllydae KOHEYHOM TOJILIUHBI d < +00:
d
Ty = _[n(t)dt<+oo A
0

BennuuHa r, Takke HEHM3BECTHA W MOMJIEKUT ONPEJENEHHIO: 3ajaya
peuaeTcs Ha mpomexytke [0,7,], rae z, — UrpaeT posb napaMeTpa, u, Iocie
TIOJIHOTO PELUeHHs JaHHOTO CeMeMCTBa 3a/iay, 3HaueHUe 7, ONpeAeNnseTcs KaK
byHkuMs obpaTHas K QYHKIMHU

T

XloifeT .

0
6[ A )

OTMCTHM, 9TO MNpH PpEeIUEHHH 3a4a4 B MOJYIPOCTPAHCTBE TaKas
HE0OXO0AUMOCTh oTnanaer.

Taxoi Nepexoa aHaJIoOrh4ye€H INMPUMEHEHHIO METOJa CaMOCOrjlaCOBaHHBIX
OIITUYECKUX FII}’6HH B HEJIMHEHHOM TEOPHH NEPEHOCA U3ITYUYEHHUS.

Pemenune ypaBHeHus (1) uuieM B aHH30TponHOM nmpoctpancTBe CoboneBa
w/**°(R,xR*): B TpoCTpaHCTBe (YHKUMH  f(7;5:5,;5,), HMEIOUHUX
NpOM3BOJIHYIO MEPBOro Mopsaka U3 mpoctpanctBa L(R,) mo mnepBoii
NEPEMEHHONW 7 M NpHHAMIEKAUIMX [POCTPAHCTBY L,(R’) 10 IEPEMEHHBIM
S48 Sy

Bo emopom napazpaghe paccMOTpeHbl [BE KpaeBble 3ajaud s

HEJIMHEHHOro MHTErpo-AndpepeHalbHOro ypaBHeHus bonbiMana B pamkax
BI'K monenu B npeanosnoxeHun, YTo KOHLEHTpaLus »n ¥ Temnepatypa 7 rasa

2
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HEU3MEHHbl (MOCTOsAHHbI). B 6e3pasmepHbix eauHHUUAX OHO HMeeT
ClIelyXOLUMIA BUA:

3
6f(arrs) f(rs)+n( j ~a(5-U(r) ) (5)
U(r)—~f [ [s:7(2.5 )ds,dsyds,, U(r)=(0:U(7);0). (©)

—x - -

K ypasHenusm (5) u (6) npucoeAHHSIOTCS TPaHHYHbIE YCIOBHUS:
a) JUIs 3ajla4yM TeYEeHHd rasa B MonynpoctpaHcTse (3anaun Kpamepca)
3

f i (0151132’53) iy qn[%Jze'mz +(] —q)f‘(O;—s,,sz.s3), (7)

f_(7'51'52v53)= o(e’) IpH 7 — +0 , (8)

1
LHae o = e 0<g<1 - k03DPULHEHT AKKOMOJALIUH,

F@s)=\flexs.s,'s;) ecnus,’0.
6) ans 3a4a4u MeXAY ABYMS MapasiiebHbIMH MIaCTHHKAMH (3apaun Kysrra)

f*(:%,i) =qf" (s)+( —Q)f(ﬂt —;—:-Slisz;ssj, ©)

@

ME o i p yer —HLS:’FJZ iy 3
PRGN =n - e fle e ™, r=nd, d - pacCTOsHHE MEXIY

TUIACTUHKAMH.
Teopema 1.1. Henuneitupie rpanndssie 3agaun (5)-(8) u (5), (6), (9)
9KBHMBAJIEHTHBI PELICHHIO JMHEWHBIX  HMHTErpajbHBIX  YpaBHEHHUH

COOTBETCTBEHHO Ha MOJYOCH M Ha KOHEYHOM IIPOMEXYTKE C CyMMapHO-
Pa3HOCTHBIM SIPOM:

U(r):_[K(]r—II)U(t)dt+£?K(r+t)U(t)dt, e=1-q. (10)
0 0
¥(r)=g(r)+ ]KQr-q)w(z)dH g]K(r+t)‘1—’(t)dt - (11)
0 0
THe el 7 Jic J.e_"Go(s)ds u
0
< -lrls N
# = yee i
K(r)_oje G(s)ds, G(s)—\/; o (12)
8

© National Library of Armenia

S,

Anpo ypasuenuii (10), (11) y1oBneTBOpsET YCIOBHIO KOHCEPBATHBHOCTH

K20, 2[K(r)dr=1.
0

Haxons ¢pynkuuio U u3 nuneiinoro ypasaenus (10), uckomyro GyHKLUMIO
pacnpelefieHus f s HeTMHEHHON rpaHnyHol 3axauu (5)-(8) onpenesnsiem u3
MPOCTHIX HETMHEWHbBIX COOTHOIIEHHH

% T 1 s -1
5 it o4 rad W% " I FRa ;
f (r,s)=n g ik e as qe s, +__J'e 5t e afU*(t) ZaszL/r)}dt+
V4 S0

+7

;c I
J‘ 5 emw’n,--z:z:zuru)dt
0

s

® _'_
J‘e —a(uf(r)-zasgu(u) d_t
Wi

f-(z:s-)=n(§]

AHalOru4Hble NPEACTaBACHHS TOJYHaOTCS U Ui HETMHEHHOMW rpaHuYHOM
3anaud (5), (6), (9).

Tpemuit napazpag) nocesieH u3yvyeHuro u pemenuto ypasuenus (10). C
NpYMMEHEHHWEM  HEIMHEHHBbIX  ypaBHEHUIl  (aKTOpU3alU¥  Pa3sBUBAKOTCS
aHaTMTHYECKHUE METO/IbI peiuenus ypasuenus (10).

3ajiaya CBOAMTCS K TPEM CBSI3aHHBIM ypaBHEHUsSM Oollee TNpOCTOMH

CTPYKTYPBL.
OkoHuaTe/IbHOE pelIeHHe ypaBHEHHs BbIpaKaeTcs 4epe3 (GyHKIHIO

AmbapuymsiHa ¢. M3yuyeHo acCUMITOTHYECKOE TIOBEJCHHE PELICHHS B + 0.
CrnipaBeIMBbl TEOPEMBI:

Teopema 1.2. ]Jlns npousBonsbHoro ce[01) ypasnenue (10) obnanaer

peiuenueM U e LY, 3a1aBaeMbiM 10 GopmyJie
U(rt)=1+u(7),

roe GyHKUMS u(r)e Ll U Fu(+o) <+o.

Teopema 1.3. Ypasrenue (10) umeeT eIMHCTBEHHOE pelueHue U € [ mnpu
POU3BOJIBHOM & € [0,1).

IIpu &£ =1 dynkuus U(t) = const siBnseTcs peuieHnem ypasaerus (10).

B uemeepmom napazpage 43N0XKEH METON pPEUICHHS WHTErpalbHOro
YPaBHEHHUS CBEPTKH Ha KOHEUHOM npomexxyTke (11). OcCHOBBIBasCh Ha METOLE
YCTAHOBJIEHHS CBA3H MEX/y PELIEHHEM ypPaBHEHHS Ha KOHEUHOM MPOMEKYTKE
M  COOTBETCTBYIOLIETO YypaBHEHUs Ha INOJYOCH, TpeasioKeHa cXema
NOCTPOEHHUsl aHAJMTHYECKOro pelieHns ypaBHeHus (11). Takum obpasom,

9
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