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OBILIAA XAPAKTEPUCTHUKA PABOTHBI

AKTYaJIbHOCTh TeMbI IUCCEPTALMH.

N3BecTHO 4YTO B TMOCHEAHEE BpeMs B CBSI3M C LIMPOKHUM NPUMEHEHHEM
YCUJIWJIMCh MCCJEAOBAaHUSA IO Pa3BUTHUIO TEOPUU IBOJIOUMOHHBIX cuctemM. B.H.
AdanaceeB, B.b. Koamanosckuii, B.P. Hoco (1989)nanmcanu: «Ha
OMMCATEIbHOM yPOBHE TIOJ  3BOJIIOIMOHHOM CHUCTEMOW MOYKHO ITOHUMATH
TEXHUYECKYI0, (PU3ndecKyro, OMOJOTHYECKYIO, SKOJOTHUECKYI0 U JIO0YI0 HHYIO
CUCTEMY, IJI1 KOTOPOM H3Yy4yarOTCs W3MEHEHUsI, MPOTEKAIONIUE B HEMl C TEYEHUEM
BpeMeHU. MaTeMaTU4eCKu 3BOJIIOIMOHHBIE CUCTEMBI MOTYT OMHUCATHCS Pa3IMUYHBIMU
crocobamMm». DTH K€ aBTOPHI B YHCJIE HAWOOJIee YacTO BCTPEUAIOIIMXCS KJIACCOB
HBOJTIOIIMOHHBIX CHCTEM U CTIIOCO00B MX onucanus ykazanu (1989):

HETIPEPHIBHBIC CUCTEMBI, OTHUCHIBaEMbIC OOBIKHOBEHHBIMU
nudepeHnanbHBIMU YPAaBHEHUSIMU;

CUCTEMBI C TOCIIEICHCTBUEM, JIJISi OMUCAHUS KOTOPBIX HCIOJB3YIOTCS (DYHK-
UOHAIBHO - nuddepeHIaibible ypaBHEHUsA. Takue CUCTEMbl BO3HUKAIOT TOT/A,
KOrJa IPOTEKaHHWE Mpolecca OINPEEseTCsl HE TOJBKO COCTOSSHUEM CHUCTEMBI B
JIAHHBIA MOMEHT, HO TaKK€ ¥ IPEABICTOPUEN MTpoIIECCa.

M.B. ®enoprok(1980) ormerun: «IuddepeHimanbapie ypaBHEHUS, KOTOPHIE
WHTETPUPYIOTCS B KBaJpaTypax, HUKOTJIAa HE MOTJIM YAOBJIETBOPUTH MOTPEOHOCTEM
€CTECTBO3HAHUS». IJTO 3aMEUaHUE OTHOCUTCS W JAPYIMM YpPaBHEHUSAM, OCOOCHHO
uHTerpo-nuddepeHnaIbHBIM ~ ypaBHEHHsIM Tuna BoubTeppa Ha TMOJIyOCH.
CnenmoBarenbHO, kak ortMmernn A. IlyaHkape, HapsAxy C HMCCIEAOBAaHUAMH IO
OPUOJMKEHHBIM W YHCIEHHBIM METOJaM pelleHud aud@depeHuuanbHblX U
BOJBTEPpPOBAa THUMA HHTErpo-AUdPepeHIMaIbHbIX  YPaBHEHHUM, aKTyaJllbHbIMHU
SIBJISIIOTCS] UCCJIEOBAHUS 110 KAUECTBEHHOW TEOPUU ATUX YPABHEHUH.

OrmeTruM, 4YTO B  pa3BuUTHE OOmEH ¥  KAYeCTBEHHOW  TEOPHH
nudepeHnnanbHbIX U BOJIBTEPPOBA THUIIA UHTETPO-AuddepeHIInaIbHbIX YPaBHEHHM
CYILIECTBEHHBIN BKJIaJ BHECIU Takue yueHsble, Kak JK. JInysuis, XK. JI. Jlarpanx, M.
Octporpanckuii, A. Ilyankape, A.M. Jlanynos, B. Bonwsreppa, S.B. Bbeikos, P.
bemmvan, K.JI. Kyk, C. Corduneanu, ®@. Xaprman, B.B. Hemsiikuii, B.B. Crenanos,
A.JI. Mpimikuc, 9.A. Kogaunarton, H. JIeBuncon, JI.D. Dnbcroasn, b.I1. JlemugoBuy,
JI. Yesapu, H.H. Kpacosckuii, B.1A. 3y6oB, E.A. bap6amun, A.M. CamoiiieHko,
I0.A. Murpononsckuii, M.1. Mmananues, FHJ.A. Benp, A.M. borames, B.P.
Bunokypos, K. Kaknmos, K.A. Aunsmvkynos, II.C. Ilankos, I'.P. Paxkanos,
3.I1axeipoB, A. AcanoB, C.K. Keigeipanues, A.b. YpnaneroBa, A.b. baiizakos, K.A.
KaceimoB, M.K. HaybinbaeB, A. Tynrararapos, T.M. Angubekos, B.b.
Konmanosckuii, B.P. HocoB, [Ix. Xeitnb, b.C. Pazymuxuna, A.A. MapTeiHiok, B.
JlakmmmukanTam, C. JIwna, A.A. Mapteiatok, H.B. Az6enes, B.I1. Makcumos, JI.O.
Paxmarynnuna, M.E. Ipaxnun, B.A. Konnpatees, U.T. Kurypanze, T.A. Yantypus,
I0.N. Hommutak, FO.A. Knoko, B.M. MwumonmukoB, N.H. Ceprees, JI.M.
bepesanckuii, A.W.Jomomnuikuii, II.M. Cumonon, A.B. Huctsakos, T.A. Burton,
J.A. Nohel, G. Gripenberg, S.- O. Londen, O. Staffans u np. B paboTtax 3Tux y4eHbIX




CO3JaHbl HOBBIE METOABl M ONPEIEICHbl HOBBIE HAINpPaBICHUS HAYYHBIX
HUCCIIeI0OBaHUM.

AHanu3 paboT JIpyrux aBTOPOB IOKa3bIBA€T, YTO HAMOOJEE aKTyaJbHbIMU
SBJIAIOTCSL MCCIIEIOBAaHUSI MO OO W KAayeCTBEHHOM TeOpHH OOBIKHOBEHHBIX
nudepeHnanbHbIX YPAaBHEHUN BTOPOTO U TPETHEro MOPSJKOB, a TaKKE UHTErpO-
muddepeHnnanbHbIX ypaBHeHu# Tuna Bonbteppa.

3aMeTuM, 4TO HU3yYECHHE YCTOMYMBOCTH IMPOTEKAHUS MPOLECCOB C TEYEHUEM
BPEMEHH CIIOCOOCTBYIOT Pa3BUTHIO KaueCTBEHHOW Teopuu AUQQEepeHInanbHbIX U
UHTETpO- MU QepeHnanbHbIX ypaBHeHUH TuNa BonsTeppa.

B cBoeit cratbe (1964) H.B. A3sGenes, 3.b. [lamok Hamucamu, 4TO
«UEHTPAIBHBIM ITYHKTOM AHAJIMTUYECKUX METOJOB HCCIEIOBAHMS BOIPOCOB
KauyeCTBEHHOW TEOpHM ypaBHEHHUH ABIsAETCA mpoljemMa OIEHKUA PpEHICHUS
YpaBHEHUS».

JlanHast nuccepTanmoHHasi paboTa MOCBSIIEHA OIEHKAM W aCUMITOTHUYECKUM
CBOMCTBAM peEIIEHUH HOBBIX KJAccoB AU (PepeHInanbHbIX ¢ BOJBTEPPOBA THUIIA
UHTErpo-au(depeHIIuaTbHBIX YPAaBHEHU Ha MOJIYOCH.

CBs3b TeMbI JHCCEPTALMH C HAYYHO-HCCJIEA0BATEJNbCKHMH pPadoTamm.

PabGorta BeImonHeHa B pamkax mnpoektoB HUP Wucturyra Teopermyeckoi
u npuxkinagHoit  Marematukun HAH  KP: «Pa3zButne u©  mpuiioxkeHuUs
KOMIIBIOTEPHOTO MOJEIUPOBAHUS, ACUMITOTHYECKHX M AHATUTUYECKHX METO/OB
B TEOpPUM  JUHAMUYECKUX  CHCTEM, OOpaTHbIX W  ONTUMHU3AIMOHHBIX
PKOHOMHUYECKMX 3a/lad W B aHalIu3e reo(pu3HYecCKUX JAHHBIX IS OIEPAaTUBHOIO
nporuosa 3emiuerpsicenuit»y (2012-2014), Homep roc. peructparuu Ne 0005756,
«Pa3BuTHE M TPUIOKEHUS KOMIIBIOTEPHOIO MOJIETUPOBAHMS, ACUMIITOTHYECKHUX,
TOIIOJIOTUYECKUX W AHAJIUTUYECKMX  METONOB B  TEOPHUH YCTOWYHMBOCTH
JTUHAMUYECKUX CHCTEM, pa3pelIMMOCTH OOpAaTHBIX 337ady, HSKOHOMHUYECKUX H
reodpuzndeckux mporeccoBy (2015-2017), mHomep roc. peructpammu Ne 0007125
M BKJIIOYEHBI B OTYETHI MO 3THUM MPOEKTaM.

Hean W 3a1a4u_MCCIEI0OBAHMSL.

[IpumeneHreM U pa3BUTHEM KAueCTBEHHBIX METONIOB, pa3pabOTaHHBIX B
UTIIM HAH KP, noxy4uTh JOCTATOYHBIC YCIOBHUS, OOCCIICUUBAIOIINE OLICHKU M
ACUMIITOTMYECKHE CBOWCTBA PEIICHWH HOBBIX KJIAaCCOB BTOPOTO M TPETHErO
nopsiikoB AuddepeHmanbHbIX 1 BOJBTEPPOBA TUIIA TIEPBOTO, BTOPOTO, TPETHETO
nopsiAKOB MHTerpo-nuddepennnansbix ypasHenuit (MY) nHa momyocu. BeisiBUTH
BJIUSIHUE MHTETPAIbHBIX BO3MYLIEHUWM TuNa Bonbreppa Ha acUMNTOTHYECKHE
CBOWMCTBA pEIICHUH COOTBETCTBYIOMMX Au(depeHnnaibHpIxypaBaeHuit (1Y)
IIEPBOr0 TMOpsAAKA. YCTAaHOBUTH  JOCTAaTOYHBIE  YCIOBUSL ~ ACUMIITOTHYECKOU
YCTOMYHUBOCTH PELICHUN JIMHEMHOIO0 OAHOPOIHOro BosbTeppoBa MY Tperbero
MOpSiAKA B CiIy4yae, KOrJa pEIIeHUS COOTBETCTBYIOLIETO JIMHEWHOTO OJHOPOIHOTO
JAY  Tperpero mopsiaika He MOTYT OBITh ACHMIITOTHYECKH YCTONYMBBIMH, T.€.
cenuprIecKoi aCUMITOTHYECKON YCTOMUUBOCTH PEIICHUN TAaKOTO YpaBHEHHUS.

MeToauKa UCCIeJ0BAHNS.

[Ipumensitorcst  MeTon  mpeoOpa3oBaHHsl ~ ypaBHEHUM, METOJ BECOBBIX
GyHKIMNA, METOJ] YACTUYHOTO CPE3bIBAHUS, HECTAHIAPTHBIE METOJbI CBEIEHUS K
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CUCTEME, METOJ BO3BEICHUS YPABHCHUW B KBaJpaT, METOJ  HWHTErPajbHbBIX
HepaBeHCTB, pazpadoranubie B U'TTIM HAH KP.

Hay4Hasi HOBU3HA Pa0OTHL.

[Tonydensl GhopMysbl sl PEIIEHUM W YCTAHOBJIEHBI JOCTATOYHBIC YCIOBUS
JUIS. DKCIIOHEHIIMAJIbHOM OLIEHKM Ha TOJYyOCH M CTPEMIICHHS K HYJNIO IMpHU
HEOIPAHUYEHHOM BO3pPAaCTaHMM HE3aBUCUMOM MEPEMEHHOM pemieHus 3anaun  Komm
IJIs1 OJHOTO knacca JmHenHbIX JAY m WY BTOporo mopsaka; OUCHKH U
OTPAaHMYEHHOCTH Ha TNOJYOCH pemeHus 3agaun  KommM s HOBBIX — KJIACCOB
JUHEWHBIX J[Y BTOPOro M TPETHETO MOPSIIKOB.

Y CTaHOBIIEHBI JOCTATOYHBIE YCIIOBUS OLEHKH, OTPAHUYEHHOCTH, CTEIICHHOU
a0COJIFOTHON MHTErPUPYEMOCTU HA TOJIYOCH, CTPEMIICHUS K HYJIIO, B TOM YHCJE MO
AKCIIOHCHIIMAJIbBHOMY W CTEIIEHHOMY 3aKOHY, NPU HEOTPAHMYEHHOM BO3PACTAHUU
HE3aBHCHUMOI TNEpeMeHHOH pemieHuil cinado Henunernoro WY mepBoro mopsiika
tumna BoabsTeppa B cilydae, Korja penieHus COOTBETCTBYIOLIETO ¢1ab0 HEJIMHEHMHOTO
1Y nepBoro mopsiika MOTYT HE 00J1aJlaThb COOTBETCTBYIOIIMMHU aCUMITOTUYECKUMHU
CBOWCTBAMM; JUI  OLECHKHU, OTPaHUYECHHOCTHU, CTENEHHOM  abCONIIOTHOU
MHTETPUPYEMOCTM Ha TMOJIYyOCH, CTPEMJICHMS K HyJI0, B TOM YHCJIE IO
DKCIIOHCHIIMAJIbBHOMY U CTEIIEHHOMY 3aKOHY, IPU HEOTPAHUYEHHOM BO3PaCTAHUU
HE3aBUCHMOM NEPEMEHHOM BCEX PEUICHUM M UX INEPBBIX MPOU3BOIHBIX JTUHEUHOTO

BosbTeppoBa  UJIY BTOPOTO TIOpSAJKA; CHENU(UUECKOW aCUMITOTHYECKOU
YCTOMYMBOCTH, T.€. ACUMIITOTHYECKOM YCTOMYMBOCTH PELICHHUN JIMHEWUHOTO
oaHopogHoro MY TPEThEro TOpsiAKa B Ciydae, Korja pelieHus

COOTBETCTBYIOILETO JIMHEMHOrO 0HOpoAHOro JIY Tperbero mopsiaika He MOTyT ObITh
ACUMIITOTHUYECKH YCTOWYMBBIMM; ACUMIITOTHYECKOW YCTOWYHMBOCTH HA IIOJIYOCH
pemennid yuHeHoro MY Tperpero mopsnka tuma BonbTeppa B ciywae, Koraa
ko3 uienTs! u cpezannoe sapo 3roro MY moryt ObiTh HEAU( D EepeHIUpYEMbIMU
B HEKOTOPBIX TOUYKAX ITOJYOCH.

JI71s oJTy4eHus 3TUX PE3yJIbTaTOB CYLIECTBEHHO Pa3BUTHI METO
npeoOpa3oBaHusl ypaBHEHUI, METO/ BECOBBIX (YHKIIHI, METOJl YHaCTUYHOTO
CPE3bIBAHMS, HECTAHAAPTHBIE METOABI CBEIECHMUS K CHUCTEME, METOJ BO3BEICHMS
YpaBHEHUI B KBaJpaT, METOJI MHTETPAJIbHBIX HEPABEHCTB.

Teopernyeckass M NIpaKTHYecKast HEHHOCTb.

Hacrosimass pa®oTa HOCHUT TEOPETHUECKUH XapakTep U €€ pe3yJbTaThl
MOTYyT HAaWTH NPUMEHEHHE B KAdeCTBEHHOM Teopuu [Y u BOJbTEppOBa THUIIA
nay; IPU  KAYECTBEHHOM  HCCJIEIOBAaHUM  HEKOTOPBIX IMPOLECCOB U3
KBaHTOBOW MEXaHUKH, OMOJIOTHH, METULIMHBI, 3KOJIOTHH, 3P0 U KOCMOJAHMHAMUKHU.

OCHOBHBIE I10JI07KEHH Sl JUCCEPTALMH, BBIHOCHUMbIC HA 3A1NUTY.

— YCTAHOBJIEHME JOCTATOYHBIX YCJIIOBHI OTPAHUYEHHOCTH HA MOJYOCH PELICHUS

OJHOTO HOBOIO Kjacca JUHEWHbIX /Y BTOpOro mopsiika ¢ NepeMEHHBIMU

KO3 GuIUMEeHTaMH; ISl SKCIIOHEHIIMAIbHOM OIICHKHM Ha MOJYyOCH PEUICHHS

HOBBIX KJ1accoB JMHEWHBIX Y u BosbTeppoBa Tuna MJIY BrOporo mopsaka c

NepeMEHHBIMU KOI(PGUIIMEHTAMH C TTOMOIIBIO TTOJIYYCHHOW HOBOUM (hOPMYIIbI

VX PELICHUS;




— TMOJIydeHHE HOBOW (OPMYNBl pEIIEHUS U YCTAHOBJICHHWE JOCTATOYHBIX
YCJIOBUM OTPaHUYECHHOCTH HA IIOJIYOCH PENIEHUsS OJHOr0 HOBOIO Kjlacca
auHelHpIX Y TpeThero mopsiaika ¢ MEepeMEeHHbIMU Kod(puiueHtramMu Ha
OCHOBE PAa3JIOkKEHUSI JIMHEUHBIX AU(GdEepeHIIMaTBHBIX ONEPaTOPOB TPETHETO
MOpSAKA.

YcTaHOBIIEHHE AOCTATOYHBIX YCIIOBUU:

— ISl OUEHKH, OTPAaHUYEHHOCTH, CTENEHHOW a0COIIOTHON MHTErPUPYyEMOCTH Ha
IIOJIyOCH, CTPEMJICHHSI K HYJII0, B TOM YHUCJE IO DKCIOHEHIMAIBHOMY H
CTEIICHHOMY 3aKOHY, IIpM HEOIPAHMYEHHOM BO3PACTAHUU HE3aBHCUMOU
nepeMeHHo pemieHuit cinabo HenuneHoro MJIY mepBoro mopsaka Ttuma
BonbTeppa B citydae, Korjaa peuieHus COOTBETCTBYIOIIETO ¢l1a00 HEJIMHEHMHOTO
AY nepBoro mnopsiaka MOTYT He o00JagaTh COOTBETCTBYIOIIUMHU
ACUMIITOTUYECKMMH CBONCTBAMU;

— JUISl OLIEHKH, OTPAaHUYEHHOCTH, CTENEHHON a0COIIOTHOW MHTETPUPYEMOCTH Ha
IIOJIyOCH, CTPEMJICHHSI K HYJIIO, B TOM YHUCJIE IO DKCIOHEHIMAIBHOMY U
CTEIICHHOMY 3aKOHY, IIpM HEOIPAHMYEHHOM BO3PACTAHUM HE3aBHCHUMOM
IIEPEMEHHOM BCEX PEIIEHHWH MW WX TMEPBBIX MPOU3BOAHBIX JIMHEHHOIO
BonpTeppoBa /Y BTOpOro nopsaxa;

— crneuu(puYecKoll acUMITOTUYECKONM YCTOWYMBOCTH, T.€. ACHUMITOTUYECKOMN
YCTOMYHUBOCTHU PEIIEHUN JIMHENHOTro ogHOopoaHoro MJIY Tperbero nopsiaka B
Clydae, KOrJa pPELEHUsI COOTBETCTBYIOLIEIO JIMHEMHOIOo ogHopoaHoro Y
TPETHETO MOPSAJIKA HE MOTYT OBITh ACUMITOTUYECKHU YCTOMUNBBIMU;

ACHUMIITOTUYECKOM YCTOMYMBOCTH HA MOJyOCU peuieHud auHerHoro MY tperbero
nopsizika Tuna Bonbreppa B citydae, korna Ko3()(UIMEHTBI U CPE3aHHOE AJIPO ITOrO
Y moryT ObITh HenU(PhEepEHIUPYEMBIMU B HEKOTOPBIX TOYKAX MOJIYOCH.

JIn4HbBIH BKJIaJ couckKareJss. 3amaun  McCIIeIOBaHUS o TeMe
JIUCCEpPTAallMM TIOCTaBJIEHBl Hay4yHbIM pykoBoautenem C. HMckanmapoBeiM. Bcee
MaTepUalibl, BKIIOYEHHBIE B JMCCEPTALMIO, IPUHAIJIEKAT aBTOPY.

AnpoOauus pe3yabTaTOB JAMCCEPTALUM.

Pe3ynpTaThl HacTosiieil pabOThl NOJOXKEHbI U OOCYXIECHbI Ha:

— X MexnayHapoaHoit Asuarckoil mikose-cemuHape «[IpoOaemsl onTuMuszanuu
CJIIOXKHBIX cUCTeM»,(25 urost - 5 aBrycta 2014 r., ¢. bynan - Corotty, Ucchik-
Kynnckast 06:1.);

- Xl Mex1yHapoaHOM A3uatckoit mkosie-cemuHape  «IIpoGiembl
ONTUMM3ALUU CIOKHBIX cuctem» (27 utonst — 7 aprycra 2015 r., r. Yonnon-
Ara, Uccrik-Kynbckas 001.);

— MexnyHapoIHOW Hay4YHOH KoH(pepeHuuu "AKTyanapHble MPOOJIEMBI
MaTeMaTUK W HHGOPMATUKH'", TIOCBAIMICHHOW mamMath akagemuka HAH PK
KaceimoBa Kymxabast A6apikanbikoBuya (22 nmek. 2015 r., r. Anmatser, KasHY
uM. anb-Dapabdbu, Kazaxcran);

V MexayHapoaHoi HaydHOW KoH(pepeHnn "ACUMOTOTUYECKHUE, TOMTOJIOTHIECKUE U
KOMITBIOTEPHBIE METOJIbI B MaTeMaTHKe'", TOCBAIeHHON 85-netuto akagemuka HAH




KP wn unena-xoppecnionaenta PAH M.U. UmanamueBa (13 centr. 2016 r., T.
bunikek).

Iy0ankanyu no TeMe IMCCEPTALNH.

OcHOBHOE cojiep)kaHHe auccepranuu omybnukoBaHo B 10 paborax [36, 5,
20,9, 8, 21, 59, 6,7,37], uz vux: 8 crareu [36, 5, 8, 21, 59, 6, 7, 37], 2 noknana
B Martepuanax koHdepenuun [20, 9]. B coBmecTHbiXx pabotax [36, 20, 9, 8, 21,
59, 37] mnocTaHOBKAa 3aJaud  IPUHALICKUT HaydHOMYy pykoBomutento C.
HckannapoBy, OOCYXKIEHUE pE3yJbTaTOB — COABTOpaM, J10KAa3aTelIbCTBO TEOPEM,
CJIEACTBUUA W TOCTPOCHHUE WILTIOCTPATUBHBIX MPUMEPOB — aBTOPY.

CTpyKTYpa U _00bEM MCCEPTAIUMN.

JluccepraiioHHasi paboTa COCTOMT W3 BBEICHUS, TPEX TIJaB, COJEPIKALIUX
14 pa3nenoB, BBIBOJJOB M CHOUCKA UCIOJIB30BaHHOM juTeparypsl u3 63
HaUMEHOBaHUsI, 84 CTp. KOMIBIOTEPHOTO TEKCTA.

B nucceprauumu npuHsATa TpOMHAs HyMmepalus BHYTPH KaKIOro paszziena
rinaBel. Hampumep, teopema 2.1.1 o3HauaeT mepByro Teopemy pasziena | riassel 2;
(3.2.5) - msartas Gpopmyna paszziena 2 riaBbl 3.

B aBTopedepare coxpaHeHa Hymepaius, NpuHsATas B auccepranuu. Huxe B
Hacrosieit pabore: J =[t,, ©), t,eR, t>t, <t ed.

Kpartkoe coaep:xkaHue quccepTaAlUN.

B rnmaBe 1, cocrosmiedl w3 Tpex pas3ienoB, MNPUBOIATCA 0030p OJIM3KUX
paboT Apyrux aBTOPOB K TeME€ JUCCepTalliud, JeMMbl O (opMyse penieHus
auHerHoro aud@epeHImaIbHOr0 YpaBHEHUsI BTOPOTrO MOpsAJKa C MEPEeMEHHBIMHU
KoaduieHTaMu, 0 YaCTUYHOM CPE3bIBAHUU U 00 HHTErpPAIbHOM HEPaBEHCTBE, U
3aKJTFOYCHHS.

['maBa 2, cocrosimias W3 IMIECTH Pa3leNIOB, MOCBAIICHA BOIPOCAM OLEHKHU U
OTPAaHUYCHHOCTU PEIICHUM  JIMHEWHBIX U] PepeHIMaTbHbIX U BOJIBTEPPOBA TUIIA
UHTErpo-Tu(depeHITMaTbHBIX YPAaBHEHUM Ha MOJIyOCH

B paznmene 2.1 ycTaHOBIEHBI JIOCTaTOYHBIE YCJIOBHUSI 3KCIIOHEHIHAIBHOU
OLICHKM HA MOJIYMHTEPBAJIE J peleHniMHenHoro 1Y BToporo nopsaka

y +p®)y +q®y=f(@1®), t=t (2.1.1)
C Ha4aJIbHBIMHU YCIIOBUAMHA
y(ty) = m, y'(ty) =n,m,neR. (2.1.2)

C TIOMOIIBIO TOKA3aHHOW HOBOM (opmyinbl pemenus 3amaun (2.1.1), (2.1.2).
[IpuBenemM OCHOBHBIE pe3yJIbTaThl 3TOrO pa3zeia.
[IpennosioKum BHITIOJTHEHUS CIECAYOIIUX YCIOBUN:

a)  q(t) =qo(t) + q.(t), t = ¢y, ) (2.1.3)
"(t

qo(t) = K*? ff((t) o t = to, (2.1.4)
_ B

K(t) = —[ (t) + ﬁ(t)] (2.1.5)

rae qo(t), q. (), K(t),p(t), f(t), B(t),K'(t), B'(t) - u3BecTHBIC PYHKIIUH, TPUIEM
() >0 u K(t) =0;



0 ([ K2, B3 0

TEOPEMA 2.1.1.Ilycte BbIoNHAIOTCS yciaoBus a) u 0). Torma pemenue

y(t) 3amaun Korm (2.1.1)-(2.1.2) yOOBIETBOPSIET CIEAYIOLIEH OIIEHKE:
t

ly(t)| < c,exps — JK(S)dS ,t=>tg, (2.1.15)
e ¢
C2 = C1exp (s)lds ¢,
]+ =1 5 £6)
¢, = |m| +,8(t0) |K(to)m + n| + Jexp fK(T)dT 56) ds. (2.1.16)

to to

N3 37101 TEOPEMBI BHITEKAET

CJIEACTBHUE 2.1.1.I1ycth BeIMONHAIOTCS yciaoBus a), 0) u K(t) > x>0,
o« - nmocrosinHasg. Torma mns pemenus 3aaada Komm (2.1.1) - (2.1.2) cnpaBennuBa
cleyronas oleHkKa:
ly(®)] < czexp{—x (t = to)}, t = to.

B paznene 2.2 ycTaHOBIJIEHBI JOCTATOYHBIC YCIIOBUS OTPAHMYEHHOCTH Ha J
3amaun (2.1.1), (2.1.2) Ha ocHOBE popMyJIbI PeIlIeHUs ITOH 3a7aun U3 pazaena 2.1.

[TyCTh BBIMOJHSIOTCS CIIEIYIONINE YCIOBUS:

a) q(t) =qo(O) + a1 (O),t 2o, (2.2.3)
qo(t) = K? B(()) (2.2.4)

1 B'(t)
K(t) = [p 2 (t)] (2.2.5)

rae qo(t), q1 (1), K(2), p(t), f(£), B(t), K'(¢), B'(t) - m3BecTHbIC QyHKIMH,

f@® a® 1
B() > 0; 6) 5o (t)eL(J,R).

TEOPEMA 2.2.1.11ycTs BeITONHSIOTCS yenmoBus a) , 0) u K(t) = 0. Torma
pemenue y(t)3anaun Komm (2.2.1)-(2.2.2) orpanndeHo Ha NOJyuHTEepBajie J
U CIIpaBeJIMBa OIICHKA:

ly(t)] < ciexp j CZ((SS)) ds ¢, t >t (2.2.14)
rne ¢
1 f(s)
c, = |m| +ﬁ( 0 |K(ty)m +n| + f 56 ds. (2.2.15)

to
B paszgerne 2.3 yCTaHOBICHBI JOCTATOYHBIC YCIOBHUS OSKCIOHEHIIMATLHOM

OLICHKM HAa MOJIyMHTEpBaJIE J pemenun uaernnoro /Iy Broporo nmopsaka
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y +p@y +q@®)y+ | Q& sy(s)ds=f(@1), t=¢ (2.3.1)

C HaYaJIbHBIMU YCIIOBHSIMH
y(ty,) = m, y'(ty) =n,m,neR, (2.3.2)
rne p(t), q@), f{t), Q(tS) - u3BecTHble (YHKIWH, HUCXOAS W3 JIOKA3aHHOM,
aHAJIOTUYHOU K pasneny 2.1, dopmyinsl pemenus 1ist 3agaan (2.3.1), (2.3.2).
[Tpenmooxum, 9T0 CpaBeIUBHI YCIOBHS:

a) q(t) =qo(0) +q.(t), t = to, (2.3.3)
_ 2 2 , p'(t)
qgo(t) =K“(t)+ B“(t) + K'(t) — 30 K(t),t > t,, (2.3.4)
_ B'(t)
K(t) = —[ (t) + ﬁ(t)] (2.3.5)

e qo(t), q.(t), K(t),p(t), f(t),B(t) - m3BectHbie pyukuuu, B(t) >0 u K(t) =
0,K' (t) u B'(t) - npousBoaHbIe pyHKIMU cooTBeTcTBeHHO K (t) HB ().

6) exp {f K(v)dr };8 CE((;) € L'(J,R),

(10 s)l
B

TEOPEMA 2.3.1.Ilycts BbIIONHSIOTCA ycioBua a) u 0). Torma pemienue
y(t) 3amaun Ko (2.3,1)-(2.3.2) yIOBICTBOPSIET CIEAYIOICH OIICHKE:

ly(t)| < cyexp {— Jtl((s)ds}, t >t (2.3.15)

0

— J K(r)dr} dt < M(s), M(s) € L*(J,R,).

rae
= c,exp _/[3?1(()) + M(s)|ds ¢,
c; = |m| + ——|K(ty)m + n| +J exp {j K(T)d‘[} @ ds. (2.3.16)
' B( o) O to to B(s)

CJIEJCTBUE 2.3.1.I1ycTh BBIMONHAIOTCS yciaoBus a), 6) u K(t) = «> 0, « -
noctosinHas. Torma mna pemenuss 3amada Komm (2.3.1)-(2.3.2)  chnpaBemyuBa
cleayrolas oleHKa

ly(O] < cexp{—oc (¢t — o)}, t = to.

B pasnmene 2.4  ycranoBieHa HOBas (popMylia IJisi pPEUICHUS CIEIYIOIIETO

nuHerHoro JIY Tperwsero nopsaka:

v+ a;(t)y" + a0y +az;(®)y = f(b), (2.4.1)
rne teG,G=1[t,t,) wmm G = (t,t,) , t; <t,, a,(t),a,(t),as(t) u f(t)-
W3BECTHBIC HeTIpephIBHBIC (DYHKIMK HA .

B stom paszgene mokazanbl 2 TeopeMbl o Qopmyne pemenuit Y (2.4.1).
IIpuBenem OoHY U3 HUX.



TEOPEMA 2.4.1. Ilycts tye G dyuxkuuun  a,(t),a,(t) u as(t)
IPEICTaBUMBI B BUJIE

_ B'(t)
a,(t) =« (t) + 2K(t) — 300 |
ay(£) = 3K'(6) = B (B H() + (B'(0))*B 2 (1) +o< (8) 2K () - @ ((f)) ] +
B'(t)
mee o B"(®)
! t r t
as;(t) =2K()K'(t) + 28()B'(t) + K''(t) — 50 K'(t) — ,,B(t) K(t) +
+(B'(©) B 2K (E)+ex (£) [K M+ +K'() - /; ((tt)) ]

rme teGu f(t),K'"(t),B"(t),«x (t)eC(G),B(t) #0 mnpu Bcex te G.Torma
obee perrenue nuddepenuansHoro ypasaenus (2.4.1) 3amnuceiBaeTcs B BUIE
3

y(O) = yo(®) + ) (D), L€, (242)
T Cq,Cy U C3 - IPOM3BOJILHBIE MOCTOSHHEIE,
t t Y 4 (¢ t
Vo (t) = jexp —fK(T)dT >.3(S) fe‘f:“(f)dff(r)dr sin J,[)’(r)dr ds,
to S ) 0 S

p
y1(t) = exps — K (s)ds ¢ cos j B(s)ds

kto

~

~

i
y,(t) = exp K(s)ds sin J,B(s)ds
[ o
t s

y3(t) = B( )exp —jK(T)dT— f  (7)dT ¢ sin ljﬂ(r)dr ds,
S to

Pasnen 2 5 TmOCBAIIEH YCTaHOBJICHHUIO JOCTATOYHBIX YCIIOBHIA

OTPaHMYEHHOCTH Ha IOMyHHTepBane J =[t;,c) pemenuil nuneitHoro AY (2.4.1) ¢

MOMOILbIO HOBOM (DOPMYJIBI pelIeHusl, J0Ka3aHHOM B paszzene 2.4.

Paznen 2.6 conmepxuT aHaIU3 pe3ysibTATOB TIaBbl 2. OTMETUM, YTO B TJIaBE
2 ¢ NOMOUIbIO CPAaBHUTENBHOIO aHalIM3a C pPe3yJibTaTaMH APYrMX aBTOPOB U3
crpaBoyHUKa 1O OOBIKHOBeHHBIM JIY B.D. 3aitnea, A.J. Ilonsauna (2001)
MOKA3bIBACTCSI HOBU3HA MOJYYEHHBIX PE3YyJIbTATOB.

B rmaBe 3, cocTosiied M3 MATH pa3leioB, Pa3BUBAETCS METOJ YaCTUYHOIO
CpPE3bIBaHUSI B COUYETAHUM C JPYTMMH METOJAMHU JIJIi OLECHKU U ACUMIITOTUYECKUX
CBOMCTB peIIeHUN WHTErpo-auddepeHIuanbHbIX YPAaBHCHU TIEPBOTO, BTOPOTO,
TPEThEro NOpsAAKOB Tuma BosibTeppa Ha MoIyoCH.

10



B pa3gene 3.1 MeTonoM, OCHOBaHHBIM Ha Pa3BUTUH METOZAA MPEOOPa30OBaHUS
ypaBHenuii B. Bonbteppa, meTona BecoBbix ¢yHkiui FO.A. Bens, 3. [Taxsiposa, C.
Hckanmaposa (1973, 1980), merona wactuunoro cpe3biBanus C.Mckanmaposa, JI.H.
[HlabmanoBa (2004) w MeToga HMHTErpalibHBIX  HepaBeHCTB O.A.  Benp,
3.ITaxpipoBa(1973)  yCTaHOBJIEHBI  JOCTAaTOYHBIC  YCIOBHS  JJIA OIICHKH,
OTPaHUYECHHOCTU Ha J, CTENEHHOW aOCOIOTHOW MHTErPUPYEMOCTH Ha TIOJYOCH,
CTPEMJICHUS K HYJIO, B TOMYHUCJIE MO AKCIOHEHIMAJIbHOMY U CTEIEHHOMY 3aKOHY,

npu t—oo, mpuHamIexkHoctd mnpoctpanctBy L°(J,R) (p>0) pemenuii ciab6o
HesmHenHoro MJ/IY nepsoro nopsiaka tuna Bonsreppa
t
X'(t) +a(t)x(t) + I K, o)x(z)dr = f (t) +
to
t
+F(t,x(t), [H(t, 7, x(2))d7), t=t, (3.1.1)
to
B Cly4yae, KOrJia peleHuss COOTBETCTBYIOUIEro ciaabo HenuHenHoro Y mepBoro
nopsaKa:
X'(t) +a(t)x() = f (t)+ F(t, x(t), 0), t=>t, (3.1.1p)
MOTYT HE 00J1a1aTh COOTBETCTBYIOIIUMH aCUMIITOTHYECKUMHU CBOMCTBAMU, IIPU ATOM
Ha ¢pyukmuu F(t,X,Yy), H(t,7,y) Hanararorcs yciaoBus «ciaab0i HETUHEHHOCTHY

Ft.x Y)[<g®X+g,®|y], [HE 7, y)<h(t,7)|y| (F,H)
C HeoTpuuarenbHbIMU Kodpuuuentamu g(t), g,(t), h(t, 7).

Peus unet o pemenusax X(t) e C'(J,R) WY (1) ¢ moObIM HaYaIbHBIM
3HaueHueM X(t,). B cumy ycnosuit (F,H) Takue pemenns MY (3.1.1)

CYILECTBYIOT.
Ananornyno B paboram C. Uckanmaposa (2002), C. Hckangapona, [I.H.
[ITa6manoBa (2004), BBegeM cieayrolye nMpeanojoxeHus u ooo3naueHus: 0 < @(t) —

-HeKkoTopas BecoBas pynkmwms; A(t) =2a(t)e(t) —¢'(t);
K(t,7) =K, (t.7), (K)

f(t):Z;:fi (1), (F)
w,(t) (i=1..n) - HeKOTOpPBIE cpe3bIBarOIIUE GYHKIHH,
RO =p®K GO D) QD) =e®K,EIW(E) Y, E O =00 f,OW,0) ",
RO=AM+B®) (=1.n) (P)
C; (t) (i=1..n) - HEKOoTOpBIE (HYHKITUH.

TEOPEMA 3.1.1. Ilycte 1) @(t) >0, Bemonnustores yeaosus (F,H), (K), (f),
(P); 2) A(t)>0; 3) A(t) >0, cymectsyer pynkuus A (t) e L'(J,R,) Takue, 4to
AD<A®A®) (i=1.n); 4 B,(t)>0, B/(t)<0, cymecrsyror ¢ynkmuu C; (t)
takue, uto (E™ (1)) <B™t)c(t) (i=1..n; k =0,2);
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5) (p)?[f, (1) + [G(t, 2)(p(7)) 2dz]+g(t) +

He®) 2|t 2)|(A?) 2drel’(J,R) (i=1..n),

rae G(t,7) = g, (t)h(t, 7).
Torna nns mob6oro pemenns X(t) MY (3.1.1) cipaBeaivBbl CICAYIONIME OIICHKA:

X(t) = (o(t)) 20@) (3.1.3)
U YTBEPKIACHUS:

[ AGS)(x(s))?ds = O(), (3.1.4)
A®X,1)? =0() (i=1.n) (3.15)

CJIEACTBUE 3.1.1. Ecnu BeImOJMHAIOTCS Bce ycloBus Teopembl 3.1.1 u
1

2) p(t) > 9, >0; b) p(t) >0, t > o0;¢) (p(t)) 2=e"0()
(A —const >0); d) t, =0, (p(t)) % =({t+0)"0() (6,4 —const > 0);

21
e) (p(t)) 2eL”(J,R\{0}) (p>0), To mns moboro pemenns X(t) UV (3.1.1)
CHPaBEIMBBI YTBEPKICHUS:
a) x(t)=0(1); b) x(t) =0, t—x;c) x(t) =e*O(1) (1 —const>0);
d) x(t) =(t+6)70(Q) (t,=0, 5,4 —const >0); e) x(t)eL"(J,R) (p>0)
Hcxons u3 yrBepxacuus (3.1.4), anamoruuno cieactsuto 3.5 [27, ¢. 117],

yCTaHaBJIUBACTCS
CJIEACTBHME 3.1.2. Ecnu BBINOJHSIOTCA BCE yCIOBUSI Teopembl 3.1.1 u

A(t) > A, >0 (cootBercTBerno A(t) >0, (A(t)) ™ e L'(J,R, \{0})), To roboe
pemenne MY (1) x(t) € L(J,R) (cootBerctBenno X(t) € L'(J,R)).
I[TPUMEP 3.1.1. Ins 1Y nepBoro nopsiaka
1

t 1 -t
X'(t) + x(t) + je”z’ (e "% —e " +1)2x(r)dr =2e' —sine™ + t)z(e 1sin[x —e']-
0 +

1
tsine™ - (cost)? |x(7)|
‘([ t+7+2)°
BBITIOJIHAIOTCS BCe yclioBUs Teopemsl 3.1.1, myHkra ¢) cnencrsus 3.1.1, cinencraus
3.12 mpug(t)=e', snech t, =0, A(t)=2e"'—e' =€', n=1, y,(t)=e*, P(t)=1

1

Qt,r)=(—e* +e™ % +1)2e*, A(t)=0, B/(t)=1 f, (t)=-sine”, f(t)=2e

_ __ 1
L g,(t) =1 h(t,r)_(t+r+l)4.

dr, t>0

E.(t)=2, c()=4 9()= t? +1

12



3naywnr, s moodoro pemenns X(t) storo UJ1Y cripaBenivBbl yTBEPKACHUS:
_t t
x(t)=e 20(, Ies(x(s))zds =0(2).
0

Opmnako, COOTBETCTBYIOIIEE ciabo HenuHeiHoe J[Y:

xe™
t? +1

X'(t) + x(t) = 2e" + sin[x—e'], t>0

umeer pemenne X(t) =€', HeorpanndenHoe Ha noixyocu R, =[0,00).

Takum o00pa3oM, HaM yAaloCh OOHAPYXXHTb BIMSHHE HHTEIPAIBHBIX
BO3MYILCHHI THMa BoybTeppa Ha aCHMITOTHYECKHE CBOMCTBA pelieHHil  ciabo
HenuHeiHoro /Y nepsoro nopsiaka (3.1.1p).

B pasnene 3.2 pasBuruem merona pasnena 3.1 yCTaHOBJCHBI JIOCTATOYHBIC
YCIAOBUSL  JUIA  OIIGHKH, OrPAaHHYECHHOCTH Ha J,  CTEHEHHOW abCONIOTHOM
UHTETPUPYEMOCTH Ha  IONYyOCH, CTPEMJIEHHS K HYyII0, B TOM YHCIE II0
IKCIIOHCHI[MATPHOMY U CTCIICHHOMY 3aKOHy, MNpH t-—>00, TMPUHAICKHOCTH

npocrparcty L (J,R) (p, >0, k=0,1) Bcex pemieHnit U UX MEPBBIX IPOU3BOTHBIX
nuneitHoro MJ1Y BToporo nopsiaka tumna Bonsreppa

X"(t) + 2, (t)X'(t) +ag () x(t) + I[Qo (t, 2)x(r) +Q4(t, )X (r)]dz = f (t), t >t,. (3.2.1)
5

B pasmene 3.3  MeTomoM, OCHOBAaHHBIM Ha MPUMEHEHUH W Pa3BUTHU
HeCTaHAapTHOTO MeTona cBeaeHuss k cucteMe C. Mckanmaposa (2007), merona
BO3Be/ieHUsI ypaBHeHuU B kBajpaT C. MckangapoBa(1981), meTona 4YacTUYHOTO
cpesbiBanust C. Wckangapona, [[.H. [Ilabnanosa (2004), MeTo/10B mpeoOpa3zoBaHuUid
n3 MoHorpapuu C. MHckanmapora(2002, c. 149-151), meroma HUHTErpaIbHBIX
HepaeHcTB F0.A. Benp, 3. [laxeipoBa (1973) u npumenenuem jgemmsbl JIrocTepHUKa-
Cob6onea (1965, 2012),ycTaHOBJICHBI JTIOCTATOYHBIC YCIOBHUS aACHMIITOTHYECKOM
YCTOMUYHUBOCTH PELICHUN JUHEWHOTO ogHopoaHoro MJIY Ttpersero mopsaka Buaa

X" () g (X'(t) + 2 (X (1) + By (X(t) +
t
+[[Qot, X(@) + Qt. )X () + Qo(t, )X (1) ]dr =0, t 2 1 (33.1)

t
MIPU YCIIOBUHU:
ay(t) =0, (a2)
T.. B ClIy4ae, KOTJa PEIIEHUs COOTBETCTBYIOLIETO JUHEHHOrO OJHOpoaHoro Y
TPETHETO NMOPAJIKA:
X"(t) —ay (t)x"(t) + g (t)X'(t) + ag (t)x(t) =0, t >t (3.3.1p)
HE MOTYT OBITh ACUMITOTHYECKH YCTOWUYMBBIMU, YTO MOATBEPKIAETCS (HOpMYyIon
Octporpaackoro - JInyBuiis.
[IpuBeneM OCHOBHOM pe3ynbTaT 3TOro pasnaena. CHauvana aHaJIOrMYHO padoTe
C. Uckannaposa (2007)s UV (3.3.1) nenaercs 3ameHa:
X"(t)+ px'(t) +agx(t) =W (t) y(t), (3.3.2)
IZI€ p,q - HEKOTOPBIE BCIIOMOraTelbHbIE TapaMeTphl, npuyemM p>0,g>0, 0<W(t) -
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HEKOTOpasi BCIIOMOTaTeIbHAs BecoBas (YHKIHS, y(t) - HoBas Hew3BecTHas

bynkuus. Torna WY Ttperbero mnopsaka (3.3.1) cBomuTcs K cieayrouen
SKBUBAJICHTHOUN CUCTEME:

X"(t) + pxX'(t) + gx(t) =W (t) y(t),

Y'(©) b, (©) Y (6) + b ()X (1) +b, ()X(X) + [ [Py (t, 2)x(z) +

+P,(t,7)X (2) + K (t,7)y(z)]dr =0, t > t,, (3.33)
raeb, () =a,(t)+ p-W'OW®) ™ b(t) =W () Tat)+ pa,t)+ p* —al,

by (t) = W (1)) "[a, () +qa,(t) + pal, Py(t,z) =W (1)) "[Q,(t, 7) —aQ,(t, 7)],

R(t,7) =W (1) "[Q(t, ) - pQ,(t, 2)], K(t,7) =W (1)) Q,(t, )W (2).

ITycts: y(t) - HeKOTOpas cpesblBalomIas HyHKIUS,
M () =Kt D )2, Tt7) =Kt )y @)™
W'(t) <0, (W)
() =b, O (v®) ", A =[a’' 1) +b,Oa®IE®) ™, At =M () +A(),
B(t)=M'(t) + B'(t) + 2b, (t)M (1) .

TEOPEMA 3.3.1. Ilycts 1) Beinomnnsiercs ycinosue (a,); 2) p>0,q>0,
W (t) > 0, Bemmonasiercst yenosue (W) ; A(t) = A (t) + A (t), A(t) >0, A (t) >0;
3) p?—q>0; 4) cymectsyer uncio ¢ e(0,1) Takoe, 4TO (oz(t))2 <@-&)A(t);
5) cymectByet GyHKIms B (t) e L1(J,R,) Takast, 9To B(t) < B’ (t)A(t);

! t
6) (W(n)*+L+e®|(AM) 2K[

ty

t
{1+ (®)(AD) I(0®) 4L (R(t.9)2de12}e LOLR, {0} (k=0).
t
Torma ans moGoro pemenus (X(t), y(t)) cumcremsr (3.3.3) chpaBemTuBEHI
YTBEPIKICHUS
x® (1) el?(J,R) (k=0,12), y(t)=0(1), (3.3.15)
u 1y moooro pemieaus X(t) MY tpersero mopsaka (3.3.1)
X(k)(t) —>0(k=0142) npu t-—>oo, T.e. mmoboe pemenune WY (3.3.1)

ACHUMIITOTHYCCKHU yCTOﬁ‘IHBO.

[TPUMEP 3.3.1. U1V ct, =0, az(t)sl:x'”(t)—x"(t)—(%—e‘etsint)x'(t)—

T/ 0)|(A) Zdr+

—(% +e " cost)x(t) +i[(% Q,(t,7) +e ' (t+r+1) 'sin(tr))x(r) +

+(%Q2 (t.7) - e;(t +7+4) 7 sin(tr))x'(r) + Q, (1, 7)x"(r)]dz =0, t=0,
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,(7
roe Q,(t,7)=25e8 3+COS Z'eflst YAOBJIETBOPSIET BCEM YCJIOBUSIM TEOPEMBI
2 p y p

3.3.1 npu pzl,q 116 W(t)=e 8, w(t)=e® 8:%;311605

_ 4t 55t 7t

b(t)=— b (t) = e 8 sint, b(t)=—e 8 cost, P(t,r)= e 8 (t+7+1) 7 sin(tr),

P(t,r)=—(t+7+4)°, K(t,z)=25"""[3+cos(te )],
T(t,7)= 25e1Ot [3+cos(te )], M (t) =25 "*[3+cos(te™™)],

at)=2¢ ", p)= 175 e, A(t) = 25e " [3+ cos (te )] -
175 — 20t -10t -10t -18t
16 , A)=e™, A(t)=T74e™" + 25" cos(te ™) -
175 - 20t -18t * -8t

—Ee , B(t)<450(t+1)e™™, B (t)=450(t +1)e ™.

CpaBHEHHE pE3yJIbTATOB ITOKA3bIBAET, YTO HAM YIaloCh CHSTh YCIIOBHE
W() >0, t-—>oocrareu 3.A. XKamaposoii (2012), a ©UMEHHO MOKa3aTh, YTO 3TO

yCIIOBUE BBITEKaeT M3 HajloxeHHbIX ycinosuilt (W) m (W (t))* e L'(J,R,), koTopsle

TAKXKE COoJiepKarcs B Tou cTaTbe 3.A. JKamapoBoil.

B paznene 3.4 pa3BuTHeM HeCTaHIApPTHOTO MeToja cBeneHus k cucreme C.
Uckannaposa (2007), merona Bo3BeneHus: ypaBHeHuid B kBajpaT C. Mckanmaposa
(1981), merona uactuunoro cpe3biBanus C. Mckannapona, JI.H. [llabnanosa (2004),
MeTrona uHTerpainbHbix HepaBeHCTB [O.A. Beas, 3. IlaxsipoBa (1973) u
npuMeHeHueM JiemMMbl JlroctepHuka-CobomneBa (1965, 2012),ycraHoBieHbI
JIOCTaTOYHBIEC YCIIOBHSI AaCUMIITOTUYECKOM YCTOMYMBOCTH pelieHui JimHernnoro /1Y
TpeTbero nopsiaka tuna BonbsTeppa Buaa

X"(t) + 8, (1)x"(t) +a, (t)X'(t) +a, (O)x(t) +
+j[Qo (t,7)X(2) + Qu(t, 7)X'(7) + Q,(t, 7)X"(7)]dz = f (1), t>t,. (3.4.1)

Peun mzer o pemrenusx X(t) e C*(J,R) UAY (3.4.1) ¢ moOBIME HAYaTbHBIMH

manaeivun - X®(t,) (k=0,1,2). Kakaoe Takoe pelleHHe CYIIECTBYET M OHO

€IMHCTBEHHO.

B pa3znene 3.5 mnpuBeneH aHanu3 pe3yjbTaTaM TJaBbl 3.

Ha Bce TeopeMbl M Ha HEKOTOpBIE CIEACTBUSL TJaB 2, 3 TOCTPOEHBI
WJUTIOCTPAaTUBHBIE  MPUMEPHI,  MOKA3bIBAIOIIAE  BBINOJHUMOCTh TOJYYEHHBIX
YCIIOBUU.
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