OT3bIB

ouuManbHOro OMMoHeHTa Ha AuccepTtauumio [xkymaeBa BycToH6eka
MaxmagHa3apoBuya «Pa3pelinMocTb  MepeonpefeneHHbIX  CUCTeM
NMHENHbIX YPaBHEHWUIA C YAaCTHbIMW NMPON3BOAHLIMI NMEPBOro U BTOPOro
nopsgka C BELLeCTBEHHLIMW U KOMMJIEKCHbIMU  NEepeMeHHbIMU»,
NPefACTaB/IEHHYO HA COMCKaHMe YYEHOI CTemneHW KaHampaata (u3mnko-
MaTeMaTUYeCKMX Hayk  no cneumanbHOCTU 01.01.02 -
andgepeHUanbHble  ypaBHeHUs,  OMHAMUWYeCKWe  CUCTEMbl U
onTUMasIbHOE ynpasnieHne

NcTopus  nepeonpefeneHHbiX  CUCTEM  YpPaBHEHWW C  4YaCTHbIMU
MPOV3BOAHLIMM OepeT CBOe Hayalo M3 [AeBATHAALATOro Ccronetus. Takue
CUCTEMbI MOSABU/IUCHL B TEOPUWN YNPYTrOCTN U TEOPUM 3/IEKTPOMArHUTHOIO Nons u
HbIHe BCTPeYyaroTca BO MHOIMX NPUKNAAHbIX 3agadax.

Hapagy ¢ 3apy6eXHbIMU  yyeHbIMW, TakmMu Kak @, XapTMmaH,
J1. XépmaHaep, W.B. lainwyH, B.I1. MNanamMogoB, Hawn COOTEYECTBEHHUKMN
N.T. Muxainnos, H. Pampka6os, 5.M. BuibMaH, a Takke WX YYEHUKN W
MocnefoBaTe/in BHEC/IN OTPOMHbIA BK/AZ B TEOPUIO NMepeornpesesieHHbIX CUCTEM
YPaBHEHUI ¢ YaCTHbIMW NPOU3BOAHBIMM.

iccnepoBaHMe 33dad4 0  paspeliMMocTV  NepeonpefeneHHbIX CUCTEM
YPaBHEHUI C YaCTHbIMW NPOU3BOAHBLIMUK B Kaccax (hyHKUMMI, onpeaeneHHbIX B
HEKOMMNAKTHBbIX 006/1acTAX MNPOCTPAHCTBA M PacTyLUMX Ha OGECKOHEYHOCTU He
ObICTPee CTEMeHHON (PYHKUMK, a TaKXKe CaMOCTOATENIbHOro M3yYeHUs YCoBUiA
MO/IHON Pa3pPeLUMMOCTM TaKUX CUCTEM, ABMAKOTCA BOKHLIMU U aKTyaSilbHbIMU.
Pa3pelLeHne 3TUX NPo6sieM MMEKOT 60/bLLOE 3HaYeHVEe B NPUKIAAHbIX 3afadax,
MaTemMaTU4YeCKUMN MOLENAMUN KOTOPbIX ABNAKOTCA NepeonpesesieHHble CUCTEMbI
YPaBHEHWI C YaCTHbIMWU NMPOU3BOAHBIMK G€3 FPaHUYHbLIX YC/TOBUIA.

Oucceptauma [xymaesa b.M. cocTouT u3 BBeAeHWA, 4YeTbipex [/as,
BbIBOAOB 1 6rbnunorpadum, BkaoYatowed 133 HanmeHOBaHWUIA.

B AuccepTaunm mnccnefoBaHbl paf KNaccoB NepeonpefeneHHbIX CUCTEM
YPaBHEHWI C YaCTHbIMX NPOW3BOAHBLIMM MEPBOro 1 BTOPOro NMOpPsAAKa, & UMEHHO

CrefytoLLE CUCTEMBI:



grdd U + A(x1,x2,x3)U = Fx1,x2,x3) (1)
roe U = n{x1,x2,x3), A n F — BeKTop-PyHKLMN;
'‘wz = Aw,
wz = Bw, )
roew G Cn, A n B — NOCTOSHHbIE KOMM/EKCHbIE MaTpUuLibl MOPsKa M;
WA b dj (27, .. Zriw /(zE ., Zn), ] LT (3)

roe aj,f — [BOAKONEPMOAMYECKME C OCHOBHbIMKM MepuojaMu 2n u  2ni

(YHKUNN;
(4)
roe a, b,c,d — nocTosiHHbIE.
naBa | noceAweHa 063opy W aHanmM3y  dTepaTtypbl MO

nepeonpeaeneHHbIM  CUCTEMaM  YPaBHEHMI C  YaCTHbIMM - MPOW3BOAHLIMU
MepBoro ¥ BTOPOro Mopsigka C  BELWECTBEHHbIMA U KOMM/EKCHbIMM
MepemMeHHbIMK, KacaTeslbHO K UCCNeayeMOi B AuccepTaummy 3agadam.

[naBa 2 nocssweHa B oOcHOBHOM cucteme (1). B naparpage 2.1
MonyyeHbl (HOpPMy/bl OOLLEro pelleHns AN MepBO TPyMnbl CUCTEMbI U3
YCNOBMI MNOMHON paspewmmocTyt (Teopema 2.1) M B C/y4vae MOCTOSAHHbIX
KO3(h(pULIMEHTOB cucTeMbl (1) ycTaHOBNeHa Teopema 0 paspeLLnMMocTy B Kfacce
PN - dyHKUMIA, pacTywmnx Ha G6ECKOHEYHOCTU He ObICTpee CTeMeHHON (hyHKLMK
nopagka N (Teopema 2.2). B naparpade 2.2 gna cuctembl (1) B cnyyae
MepemMeHHbIX KO3((MLUMEHTOB [OKa3aHa TeopemMa O CYLEeCTBOBaHUM 1
eQNHCTBEHHOCTM peLleHuns, npuHagnexawero knaccy PN (teopema 2.3). B
naparpape 2.3 cuctema (1) paccmaTpmBaeTcd B HeOrpaHUYeHHOM
UMNMHAPUYECKOA 06nacT W NOMY4YeHO YTBEpXKAeHWe O peLleHmnsX,
npuHagnexawmux knaccy Ttuna PN (Teopema 2.4). B naparpage 2.4
paccMOTpeHa [fAByxmepHad cucTema Buga (1) B yrne u  yCTaHOB/IEHO

YTBEPXKAEHME 0 PeLLeHUsX, NpuHagnexalimx knaccy Tuna PN (Teopema 2.5).



naBa 3 noOcBfAWeHa MepeonpefieneHHbiM — CUCTEMAaM  JIMHEMHbIX
YPaBHEHW C YaCTHbIMW MPOM3BOAHLIMA C KOMIMIEKCHBIMW HE3aBUCUMbIMM
NMepeMeHHbIMU B HeOorpaHMYeHHbIX MIOCKUX | NPOCTPAHCTBEHHbLIX 06M1acTsxX. B
naparpage 3.1 npviBeAeHbl BCnomorate/ibHble Martepuanbl. B naparpade 3.2
paccMOTpeHa MHOromMepHas mnepeonpegeneHHas cuctema Buga (2), Korga
ycnosue nonHoin paspewmmocty C = AA —BB = 0 He BbInonHsetcd. B
Hayane Ana cnyyas, korga rank C = n— 1 ycTaHoBneHa Teopema 06 06Lem
pewleHnun cuctembl (2) (Teopema 3.1), a 3aTreM M3/0XKEHA MoOMHaA CXema
HaXOX/AEHNA BCEX PELLEHWIA 3TOW cucTeMbl AN o6LLero ciy4yas. B naparpade
3.3 paccmoTpeHa nepeornpedeneHHad cuctema Buga (3), korga m=2 u
KO3 (hMLUMEHTBI 1 NpaBble YacTU ABNAKOTCSA ABOSKOMNEPUOANYECKUMA. B Havare,
HainfeHo o6llee pelleHWe OLHOPOAHON cucTeMbl (Teopema 3.2), a 3aTem
OrpaHUYeHHble, ABOAKONEPUOAMYECKME PELUEHUS W PeLleHuns, pacTyliue Ha
GECKOHEYHOCTM He ObICTpee CTENeHHOW (MYHKUMW, OLHOPOLHOW CUCTEMbI.
[anee HainfeHo ob6llee pelleHne Heo4HOPOAHOW cucTembl (Teopema 3.3). B
naparpage 3.4 paccMoTpeHa OAHOPOAHas nepeonpefeneHHas cuctema suga (3)
B o00wem cfydae C ABOAKOMEPUOLMYECKUMWN KO3gumumeHTamu. J[okasaHa
Teopema 3.4 0 NpeAcTaB/ieHUN OOLLEro pelleHns aToil cuctembl. B naparpade
3.5 wuccnepgosaHa nepeoripefeneHHas cuctemMa BTOPOro nopsgka supa (4).
HainjeHo oOulee pelueHWe 3TOW  CUCTEMbl, MOACYMATAHA pPa3MepPHOCTb
MPOCTPaHCTBA PELLEHMI, pacTyLIMX Ha GECKOHEYHOCTU He ObICTPee CTEerneHHOM
(yHkumm nopsagka N (Teopema 3.5).

naBa 4 nocesweHa OOCYXAEHNO W CPaBHEHWIO MOMYYEHHbIX B
auccepTauny pesynbTaTos.

Mo auccepTaunm NMeroTCA HeCyLLLeCTBEHHbIE 3aMeYaHs:

1. Ha cTpaHuue 3 aucceptaumm B 13- CTPOKE BMECTO Z [O/DKHO ObITb

2. Ha ctpaHunye 127 pucceptaumMv B KOHUe 8-W CTPOKM HaBepHOe

MPOMYLLEHO C/I0BO - HEMHOTO.



AT 3aMeyaHMa HUKaK He BAUAKOT Ha 06Ll.l|y}0 MONMNOXUTENIbHYHO OLIEHKWU

amccepTauun.

Tema guccepTaumy 1 ero cofepXaHue COOTBETCTBYHOT CreLnabHOCTU
01.01.02 - pauddepeHUmanbHble YpaBHEHWUA, [AWHAMUYECKME CUCTEMbI U
ONTUMasIbHOE YrpaB/iEHNe.

AKTya/lbHOCTb ~ TEMbl  AguccepTauMuM  MOABEPXKAAETCA  TEM,  YTO
nccnefoBaHMe  MNepeonpefeneHHbIX  CUCTEM  YPaBHEHW € YacCTHbIMU
MPOM3BOAHLIMU B HEKOMMAKTHbIX 001aCTAX COCTaBMsieT BaXHYK 4acTb
NpobsieM KayeCTBEHHOMW TEOPUX BMOJSIHE paspeLLnMbIX CUCTEM.

[Mony4yeHHble B AuccepTauun pesynbTaTbl U MOMOXEHWUA, BbIHOCUMbIE Ha
3aLlunTy, ABNAKOTCA HOBbLIMU.

[,0CTOBEPHOCTb MOMYYeHHbIX B AUccepTaumm pesynbTatoB OTHOCUTENbHO
MCCNef0BaHHbIX KMacCoB NepeonpeseneHHbIX CUCTEM YPaBHEHMIA C YaCTHbIMM
NPON3BOAHbLIMU noasepXxaaroTcs CTpOrvMm mMaTemMaTU4ecKnMu
[0Ka3aTeNIbcTBaMu 1 MpaBUIbHbIMW TOTMYECKUMU BbIBOJAMN.

PesynbTaTbl MOMyYeHHble B JuccepTauyMu  HECOMHEHHO [AOMOJIHANOT
Teopuio MepeonpesefieHHbIX CUCTEM YPaBHEHWI C YaCTHbIMW MPOU3BOAHBIMU U
MOrYT HaTV MPUMEHEHWE B HAYYHbIX MUCCNef0BaHWsAX, NPOBOAUMBIX B BbICLUMX
YyUYeOHbIX 3aBefieHUsAX W HAYYHO-WUCCMEef0BaTe/IbCKUX — YUPEXAEHUAX  Kak
TamknK1CTaHa, Tak 1 3a eé npegenamu.

HayuHble NOMOXeHWA W BblBOLbI AuccepTauuy ony6/inmkoBaHbl B 16
paboTtax, B TOM YuC/e 5 B peLeH3MpPyeMbIX HayUHbIX M3daHusax u3 cnmcka BAK
npw Mpe3ngeHTte Pecny6imky TapKUKUCTaH.

OdopmneHe  aucceptaumMmM  COOTBETCTBYET  TpebosaHusM  BAK,
N3N0XKEHNE TPAMOTHOE N ACHOE.

ABTOpedepat npasuibLHO OTPaXKaeT CoLepXKaHve auccepraumm.

B cBA3N C Bbille W3NOXEHHbIM cuuTalo, 4YTO AuccepTtaums [bKymaesa
BycToH6eka MaxmagHasapoBuya «Pa3pelimMocTb MepeonpeaeneHHbIX CUCTEM
NMHENHbIX YPaBHEHWIA C YaCTHLIMW MPOW3BOAHBIMI MEPBOro U BTOPOro Nopsagka

C BeweCTBEHHbIMA N KOMIMIEKCHBIMW MEPEMEHHbLIMI» ABNAETCA 3aBEPLLUEHHbLIM
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Hay4HO-KBa/IMPUKALMOHHBIM WCCe0BaHEM 1 OTBeYaeT BCEM TpebOBaHUAM
«[lopsfKa NPUCYXAEHNA YUYeHbIX CTerneHen», MNpunoXxeHre 2 K NOCTaHOB/IEHUIO
MpaBuTenscTBa Pecnybnunkn TamkukmnctaH ot 30 uoHa 2021 roga, Ne 267, a eé
asTop [pkymaeB B.M. 3acnykuBaeT MPUCYXAEHUA €My YUYEHOW CTeneHu
KaHOmgata (u3MKo-mMaTteMaTMyeckMx Hayk no cneumanbHoctn 01.01.02 -
AngpepeHUanbHble  ypaBHeHUs, AWHaMUYecKne CUCTeMbl U OMTUMabHOe
ynpas/eHue.

OurymasibHbIA ONMOHEHT:

CadpapoB [>xymMaboi1, JOKTOp (PU3NKO-MaTeMaTUYecKnx Hayk, 01.01.02 -
AndgpepeHUManbHble  YpaBHEHUS, AMHAMUYECcKMe CUCTeMbl U OMTUMasibHOE
ynpasneHne,  npoeccop  Kadedpbl  MaTemMaTM4yeckoro  aHaimsa U
AngpepeHUanbHbIX ypaBHEHNIA BoxTapckoro rocyZlapCTBEHHOIo

yHuBepcuTeTa MMeHN Hocupa Xycpasa.
[. Cadhapos

KoHTakTHaa nHpopmayms:
BOoXTapCckumin rocyaapCTBeHHbIN
yHuBepcuTeT UMm. H. Xycpasa,
735140, r. boxTap, yn. AitHu, a. 67,
cant: http://ktsu.edu.ti
TeneoH: +992(3422) 2-22-53
e-mail: ktsu78@mail.ru
Mognuce A. Caapb”C
3aBepsto
HayansHuK OK b k. A. LLyKyp3oza
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