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SAK/IIOYEHUE

I'ocynapcTBeHHOT0 06pa30BaTeILHOIO YUpesKAeHH s
«XynKaHACKHIH rocy apcTBeHHBIHl YHHBEPCHTET
HMeHH akagemMuka b. I'agypoBa»

Huccepranus Cagukoa Mabpydixona Obunosuua «MccnenosaHue 3aaad
0 NOMMHOMHAJIBHBIX PEILIEHUSX YPABHEHUN C YACTHBIMH TIPOU3BOIHBIMHY Bbl-
nojiHeHa Ha Kadeape mareMarmyeckoro aHammza ['OY «XymxaHAcKHil Trocynap-
CTBEHHBIN YHUBEpCUTET UM. akajeMuka b. ['adyposay.

CagukoB M.O. poauncs 6 mapra 1986 roma B kumnake ['ymakaHmos,
Jxab6op Pacynoeckoro paiioHa, Pecny6nuku TamkukucTaH.

B 2009 roay oxoH4MI ¢ OTVIMMUEM MaTeMaTH4ecKu#l daxynaprer XymKaH-
CKOTO roCyAapcTBEHHOTO YHHUBepcHTeTa Io crenmanbHocTd «[lpuiimagnas mare-
MaTHKa».

B nepuon ¢ 2015 no 2017 r. Caguxor M.O., 6s11 maructpom (unnom JIMA
Ne 0006217 ot 30.06.17) u 2017 no 2021 6511 noktopantom (PhD) npu xadenpe
MaTEeMaTHYeCKOTO aHaJIM3a UMeHH Tpodeccopa A. Myxcunosa 'OV «Xymx  1o-
CKHWil FOCYyJapcTBeHHBIH yHUBEpCUTET UMeHHU akafieMuka b. ['agyposay, mo creru-
ansHoctH 612060100 - MmatemaTuka.

B nepuon o0ydenns B noktopantype (PhD) o noarorosun guccepraiuio Ha
temy: «McenenoBanue 3agauy O TOMMHOMHAJTBHBIX PEHICHHAX YpaBHEHUH ¢
YaCTHBIMU NMPOHU3BOIHBIMHY,

Hayunmii  pyxkoBomutens — baiizae Catrop, JoKTOp  (hH3HKO-
MaTeMaTH4YeCKUX Hayk, Ipodeccop kadeaAps MaTeMaTHYECKUX AUCUMIUIMH H CO-
BPEMEHHOIO ecTecTBO3HaHWS TalKUKCKOTO TOCYJapCTBEHHOTO YHUBEPCHUTETA
npaea, Ou3Heca ¥ MONUTHKH.

Ilo uroram o6Cy K€U MPHHSTO CIEAYIOLIEE



JAKVIOYEHHUE

Hucceprauus Cagnkora Mabpydxona O6unosuyva «Mccnenosanue 3agad o
MTOJIMHOMHANBHEIX DPEIEHUAX YPaBHEHWM C YacTHBIMH IIPOH3BOAHBIMEY, IIpe]-
CTaBJICHHAs Ha COMCKaHHe Yy4E€HOH cTeneHu Aoktopa ¢unocodbuu (PhD) - moktop
o crenyanbHocTH 6D060100 — Matematuka: 6D060102 - TuddeperunanbHele
YPABHEHUA, THHAMHYECKHE CHCTEMBI U ONTHUMATbHOE yNpaBleHne, YIOBIETBOPS-
eT BceM TpeboBaHMAM [lonoxeHHs o MOpAOKe NMPHCYXIEHUs YUYEHBIX CTEMeHed
(IIpunoxenue 2 k noctaHoBneHHIO [IpaButenseTBa PecnyGnuku TamKuKucTad ot
30 wmona 2021 roma, Ne 267) u sBnsgercs 3aKOHYEHHOH Hay4HO-
KBaTMPUKALTMOHHOH paboToi, B KOTOPOH HCCIEROBAHEI TPOO/IEMBI PA3PELMIUMOCTH
¥ HOpMaJIbHOM pa3pellMMOCTH CHUCTEM 4YeThIpeX THHENHBIX ypaBHEHWH ¢ YacTHEI-
MU IIPOM3BOAHBIMH IIEPBOTO NpsAOKa ¢ BELIECTBEHHEIMH NEepeMeHHBIMH U ypaBHe-
HHUH ¢ YACTHBIMH IPOU3BOIHEIMU BTOPOTO MOPSAIKA ¢ KOMITIEKCHOH nepeMeHHol B
npoctpancTBax IlIBapua u I'é€nbpaepa — QyHKUMH, ONpeaeneHHBIX BO Beell Iuuc-
KOCTH.

[TonydeHHBIE B AUCCEPTALIMOHHON pa0oTe pe3ysibTaThl 1 METOMBl, pasBUTHIE
B HeH, UMEIOT Ba)KHOE Hay4yHOEe 3HA4YeHUE U MOTYT OBITH MPHMEHEHH! B TEOPHU
IpYrUX BUXOB CUCTEM ypaBHEHUH B YACTHBIX IMPOH3BOIHBIX.

Juccepraliys K 3aIUnTe NpeACTaBIAeTCS BIEPBLIE.

ConmepxaHue auccepTaliuyd COOTBETCTBYET HA3BAHHMIO TEMEI U CIIEIUATBHO-
CTH, OHO NIPaBUIIBHO OTPaXXeHO B aBTOpedepare.

Huccepraimonnas paboTa BHIIONHEHA B paMKaX pealn3alldd MepCreKTHB-
HBIX IUIAHOB Hay4yHO-HccllefoBaTelIbCKUX paboT Kadeapsl MaTeMaTU4eCKOro dHa-
mza ['OY «Xymxanackuil rocyaapcTBEHHBINM YHUBEPCUTET UM, akageMuka b. [a-
byposa» Ha 2016 — 2025 .

OcCHOBHBIE Pe3yabTaThl UCCEPTALMOHHON PabOThl U3IOXKEHEI B CJIE AYIOLTHX
paboTax:

1. CogukoB M.O. Jloup 0a Xanxou 3KCIIOHEHCHATHH K CHH(pHU CHCTeMau
yop Myozuiaaxou 0o xocunaxou xycycd [MatH] / M.O. Comukos // Homau
JoHULroxX. Cuircunay UAMXod TaOUATIIMHOCH Ba MKTUCOAR. — XydaHn — 2019,
Ne4 (51).—C . 10— 14.

2. ComuxkoB M.O. [Houp ©O6a xanxowm CHCTEMaH Y0P MYOAUNaXou
nudodepescuanii 6o xocumnaxoud xycycii gap dasou Ilsapte [Maru] / M.O.
ConuxkoB, C. Bafizaes // Homau nouunrox. Cuicuinan uaMxou TabOUaTIIMHOCH Ba
uKTHCOAM. — XydaHa. — 2020, Ne2 (53). - C .3 - 10.

3. CaguxoB M.O. O HOpManbHON pa3pelIiMOCTH cucTeM ¢ orneparopoM bu-
Haase B rénpaepoBbIXx MMpocTpaHcTBax [Teker] / C. baizaeB, M.O. Canukos //



BectHuk TamKMKCKOTO HAIlMOHATBHOrO YHHBepcuTeTa. (CepHs eCTeCTBEHHLIX
Hayk. — 2021, Ned, — C. 65 - 73.

4. CagukoB M.O. O peleHUIX IIUNTHYECKUX cHcTeM, ofo6liarmx
ypaBHeHHe MeTaaHanuTudeckux Gyukuui [Tekct]/ M.O. Canuko // Homau
JoHUIIrox. Cunachiay WiIMXOH TabMaTIUMHOCH Ba MKTHconR. — Xydana. — 2021,
Ne4 (59). -C . 20-23.

5. Comuxop M.O. Houp 6a Xanxoum cycT ad3yHLIaBaHAAW SK CUCTEMAaU
HaBbU IIMIICHH 4op Myoxunaun xartid [Mara] /M.O. Conuxos // Marepuainsl
PecnyGnmkancko Hayd.-TipakT. KoH®. «CoBpeMeHHBie TpoOIeMbl TOYHBIX HAyK U
HX poNb B (OPMUPOBAHUH HAYHYHOTO MUPOBO33PEHUS OOLIECTBA», IOCBAILEHHAS
30-meTuio rocymapcTBEHHOHM  He3aBuUCHUMOCTA PecmyOmuku — TamkuKHCTaH.
Xymxauny. — Xymxasaa. — 2018. - C. 128 - 131.

6. Caguxos M.O. O pemrennax o600ILIEHHOTO YpaBHEHUS OMaHAIUTHYECKUX
dynkuuit [Teker] / C. Baiizae, M.O. CaguxoB // MaTepuansl MexA. HaydHOH
KOH®. «YbHuMcKasd oceHHAI MaTeMarudeckas wmikona — 2021». T. 1. — VYda. -
2021.-C. 177 -179.

7. CaguxoB M.O. O6 oxHoM oGoOuwieHUM OMaHANUTUHECKUX (GYHKUMIt
[Tekct] / C. ba#izaes, M.O. Caaukos // COOpHUK TPy 10B MeKI. KOHG. o anrebpe,
aHamu3y ¥ reoMeTpuu. — Kasane. — 2021. - C. 174 - 175.

8. CanuxoB M.O. O GeckoHEHHOMEPHOCTH IIPOCTPAHCTRA MONMHOMHANBHBIX
PELLIEHUN OOHOrO Kiacca YeThIpeXMepHOol ayuunTadeckoii cucremst [ Teker] /M.O.
Canukos, [I.A. Bocutosa // C6. ctateit II Mmexn. Hayd.-npakt. koHD. «O mpuMe-
Henun JuddepeHIManbHbIX YPaBHEHUH NPH pelleHUN NPUKIaJHBIX 3aJawy, I1o-
cesmerHasd 80-neturo wi.-kopp. HAHT 3. Myxamanuesa. — Hywante. — 2021. —
C.37-39.

9. Camuxkos M.O. O6 3kcHOHEHIIMATBHBIX PEIIEHUAX OTHOM CUCTEMEI ypaB-
HEHWH ¢ 4acTHBIMM NPOU3BOAHBIMHU B obiem ciydae [Teker] / M.O. Cagukes //
Marepuansl koH®. «llpobmemaxom MyocHpH TaXCUJIOTM MAaTeMaTHKR Ba
TEXHONOTUAYU UTTHUJIOOTH Zap MakTabxou MUEHaw onity. — Xyyaun. — 2021, — C.
74 -77.

10. CamuxoB M.O. O cnabo BO3pacTalOLIMX PeIIeHHIX OOHOM CHCTEMEl Ye-
TBIpEX ypasHeHuil smnuntudeckoro tuna [Tekct) M.O. Caauxor // Marepuansl
KOH®. «Pywan wuaMmxou TabUaTIIWHOCH, OAKUK Ba DPHE3A: POXXOM TATOMKM
HaTUYaXOHU OHXO Jap UCTEXCONOoT». — XyuaHn. — 2021, — C. 166 — 168.

11. Comuxor M.O. Xanxon cycT a¢3yHIIaBaHZau CHCTEMAH HOp
Myonunaxou muddepencuanii 60 xocunaxou xycyein [Maru] /M.O. Conukos //
Marepuansl PecnyOnukaHckodl Hayu.-npakT. KOH($. «CoBpeMeHHBIE IPOOGIIEMEI
IPUKIaIHOM MaTeMaTHKU U UX polib B (OPMHPOBAaHUM TEXHUYECKOTO MHPOBO3-
3peHus obuecTay. — Xymxaugd. — 2021, — C. 153 - 156.



12. Cogukos M.O. O pellleHHAX 3JUIMITUYECKUX CUCTEM, 0000LIAIOLINX
ypaBHeHHe MeTaaHanuTtHdeckux ¢yHkuui [Tekcr] / C. baitzaes, M.O. Coaukos //
Marepransl Hayd.-ipakT. KoH(}p. “"MnM Ba WHHOBATCUS Jap HU3OMH TaTOHMKH
Xafadxou crpaterusau MU, — Xymxana. — 2021. — C. 36 — 41.

Pe3ynpTaThl, M3JI0KEHHBIE B OUCCEPTALMM, MONYYEHBl COHMCKATEIEM CaMo-
CTOATEIbHO. B coBMeCTHBIX paboTax, BEIIIOJIHEHHBIX ¢ HAay4HBIM PYKOBOIUTEIEM
C. bailizaeBeM, mnocinegHeMy IIpUHAJIeXKAT MMOCTAHOBKA 3a71ad M BHIOOP MeToza
JI0Ka3aTeNbCTB HEKOTOPHIX yTBepxkAeHuil. B paGote [8] mocTanoBka 3ama4du npu-
Hagnexut J.A. Bocutosoii. PaboThl 1 — 4 onyOnuKOBaHEI B KypHAlaxX U3 IIEPeUHd
pelieH3UpYeMbIX Hay4HBIX *KYpHaJloB M M3JaHUH, pexoMeHZoBaHHBIX BAK npu
[Ipesunente Pecnybnuku TagxHKHUCTaH.

CreneHs MOCTOBEPHOCTH Pe3yIbTATOB, MONYYEHHBIX B AUCCEPTALUH, [IOA-
TBEPXKIAETCA CTPOTHMHU MaTeMaTU4YECKUMM OKa3aTellbCTBaMH, ¢ TpUMeHEeHUEM
METOAOB TEOPHUH YPABHEHHH ¢ YaCTHBIMH IPOU3BOXHEIMH, KOMIIEKCHOTO U (hYHK-
LHHOHAJILHOTO aHaU3a U TeopHH 00001IeHHBIX (yHKIINH.

[lonyueHHbIe B OUCCEPTALMOHHON paGoTe pesynbTaTHl ABISIOTCS HOBEIMH H
JOTIONHAIOT TEOPHIO Pa3peliiMOCTH U HOPMAaNbHOM pa3peliiMOCTH CUCTEM YpasB-
HEHHH ¢ YacTHBIMK NPOU3BOAHBEIMHU BO BCEH ITOCKOCTU. [{eHHOCTH HayuHEIX pa-
00T couckaTens MOATBEPXKAACTCA TEM, UTO OHHU IPOILTH apoOalHIO B H3BECTHEIX
HayuHBIX IeHTpax, xak Kazanp, Yda, [dymanbe U B psie MeKAYHAPOAHBIX HAyY-
HBIX KOHOEPEHIIHH.

OcHoBHBIE Hay4dHble Pe3yJbTaThl, IIOJY4YeHHBle B AMCCEPTALVMH, 3aKAl04a-
I0TCS B CAEAYIOLLEM:

- HalJeHbl ABHBIE (QOpPMYJIbI LI pellleHUR U3 mpoctpaHcTBa lllBapua mo-
IEeNBHBIX CUCTEM HeTHIpEX YPAaBHEHUM C YACTHEIMHU TIPOM3BOAHBIMU 3JUTHMTHYE-
CKOTO U rUnepboauuecKoro TUIIOB ¢ BEUIECTBEHHEIMY NTepeMEHHBIMU;

-IPEIJIOKEH  ITOPUTM HAaXOXKAEHHS pellleHUH, UMewIlIHe pocT Ha
GecKOHEUHOCTH He BBIIe 4YeM CTeNeHHas (YHKLHA, PacCMATPHBAEMEIX CHCTEM
YPaBHEHHUH ¢ YaCTHBIMH IPOU3BOAHBIMH;

- HalJeHB! ABHBIE GOPMYIEI 1a perleHuil u3 npoctpaHcTsa [lIBapua cuc em
YPaBHEHHH C YacTHBIMKU TPOU3BOAHBIMU BTOPOro MOpSAKA ¢ KOMILIEKCHBIMH
IIepEeMEHHEBIMU;

- B TEPMUHAaX ApeAeSbHBIX YpaBHEHUH HaWaeHBl HEOOXOAHUMBIE M HOCTATOY-
HBIE YCJIOBHSA M#-HOPMAJbHOCTH YPaBHEHUH C YacTHBIMH NMPOM3BOAHBIMU BTOPOTO
IIOPSAAKA ¢ KOMIIEKCHBIMU [TEPEMEHHBIMHY;

- B TepMHHAX KO3POUUHEHTOB HalileHbl MOCTATOYHBIE YCIOBUS #-
HOPMAaNBHOCTH (d-HOPMAIlbHOCTH) YPABHEHUH ¢ YacCTHBIMHM TPOH3BOAHBIMU
BTOPOTO NOPSAAKA C KOMILIEKCHBIMU TI€peMEHHBIMHU.



[Tonydyennsle B AMccepTalliy pe3yNbTaTbl MOTYT OBITH HCMONbL3OBAaHEI B
HAyYHBIX YYPEKIOSHUAX M B BY3ax, Ille BeAyTCS HCCJICIOBAHUA 110 TEOPUH paspe-
IIMMOCTH CHCTEM YpPaBHEHHH B YacTHLIX MTPOM3BOAHEIX, HanpuMmep, B BopoHex-
ckoM u Kazanckom rocynusepcurerax Poccuiickoit @enepanuu, B TaIKHKCKOM
HAIlMOHAJIbHOM YHHBepcHTeTe, B boxTapckoM M XyMKaHACKOM TOCYHUBEPCHTE-
Tax.

Hucceprauns CagmkoBa Maspydrkona OOuposuua «VccnenoBanue
3aja4 O NOJIMHOMHUANBHBIX PELICHMSIX YPABHEHUM C YACTHBIMUA IIPOM3BOJHBI-
MH» pEKOMEHAYEeTCd K 3alurte Ha auccepraiioHHoM cosete 6D.KOA— 011 upnu
TamKHKCKOM HAIIMOHAJIBHOM YHHBEpPCHUTETe Ha COMCKAHWE Y4YeHOH CTeneHHW JOK-
topa dunocodun (PhD) - noktop no cneumansHoctu 6D060100 — MartemaTuka:
6D060102 - JuddepeHunaneHble YpaBHEHUSA, TUHAMHYECKHE CHCTEMEBI U OITH-
MaJllbHOE yNPaBJICHHE,

3aiiioueHne NMPHHATO Ha paclMpeHHOM 3acelaHuu Y 4EHOro cCOBETa Mare-
maTudeckoro ¢axkynerera ['OY «XyDkanackHi rocyzapCcTBEHHBIH YHHBEPCHTET
uMm. b. 'adyposa».

[IpucyrcTBOBanyn Ha 3acefaHud 17 wieHoB Yué€Horo coBeTa. Pe3ynbTATHI
TOJIOCOBAHHUSA: «3a» - 17, KNPOTUB» - HET, «BO3JICPXaocky - HeT. [Iporokon Ned ot
26 Hos16ps 2022 1.

[Ipencenarens Yu€Horo copera,
AeKxaH MaTeMaTW4ecKoro GpakynbTeTa,
KaHA. $pU3.-MaT. HayK, AOLEHT Mysadapos [1.3.

Cekpetaphb 3acefaHus M// dosunosa M.

He3zaBUCHMBIH OIIIIOHEHT,
KaHA. (pU3.-MaT. HAYK,
HOILIEHT Conuxos O.

He3aBucuMbIii OIIIIOHEHT,

KaHf. ¢u3.-MaT. HayK, JOIEHT

Kadeapsl BEICIIEH MAaTEMATHKU

1 $usuku [TomuTexHIYEeCKOro HHCTHTYTA

TaKHUKEKOTO TEXHUYECKOTO YHMBEPCUTETA ['ynomuaduen C.I'.

PyxoBoaUTe b menapTaMeHTa ‘
MO KazZpar M CIICLHANBHBIM BOTIPOCAM: / \/ Haspyzor 2. M.
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