ITucbMeHHBIN O0T3bIB O(PHIHAIBHOIO peleH3eHTa
110 JHCCePTANMOHHON padoTe MosnaxmeroBa Casita CalipanoBnua
Ha temy «McciienoBanue MeTo0B KOMMYTALHH CTyNeHeH HANPsIZKeHH s
MHOIOYPOBHEBOI'0 CHJIOBOI0 HHBEPTOPAa» HA COUCKAHHE CTeNeHH
nokropa ¢uiaocopun (PhD) no cnennansroctn 6D071900 «PagnorexHuka,
3JIEKTPOHHKA H TeJIeKOMMYHHKALHH»

CooTBeTCTBHE KpHTEPHAM

Ne K O0ocHOBaHME MO3MIHHA OPHIIHATLHOIO
pUTEpHH (He00X0AMMO OTMETHTH
n/n peLeH3eHTa
O/ITHH H3 BADHAHTOB 0TBETA)

1. | Tema 1.1 CooTBeTcTBHE Tema JINCCEPTALlUOHHON paboTEI
JIUCCepTaIiH IPUOPUTETHBIM MonnaxmeroBa C.C.  COOTBETCTBYET
(Ha nary ee HaIpaBICHUSIM Pa3BUTHSI IIPHOPUTETHHIM HAlpPaBJICHUSAM Pa3BHTHUS
YTBEPKIACHHUS) HAYKH HJIH FOCY/IapCTBEHHBIM | HAYKH
COOTBETCTBYET | IpOrpaMMam:

HalpaBJICHUSAM 1) duccepranus BeinoiaHeHa | JluccepranyoHHas pabora
pa3BUTHS HAYKH | B paMKaX IMPOEKTa UIIH Mongaxmerosa . MOCBSIIIEHA
W/ 1M IIeJIEBOI MPOrpaMMBl, pa3paboTKe W HCCIEJOBAHUIO METOJI0B
rocyJlapCcTBEHH | ¢uHaHCUpyeMoro(oi) us KOMMYTallUH MHOTOYpPOBHEBOT'O
BIM rOCy/IapCTBEHHOr0 OO/KETa | MHBEPTOpa, IMO3BOJIIOIIUX — [OJIYYHUTh
porpamMmmam (ykaszarp Ha3BaHHE U HOMEP bopmy BBIXO/IHOTO HaIpsHKEHUS
IPOEKTa WK IIPOTrPaAMMBI) CHJIOBOIO  HMHBepTopa  ONM3Kyl0 K

2) Jluiccepranus BBIIOJIHEHA | CHHYCOHIAIbHOM. Tema

B paMKax JIpyrou JIACCEPTAIlMOHHOM PabOThl OTHOCHTCS K
rocyJapCTBEHHOM obnactu CUJIOBOM 3JIEKTPOHUKH.

porpammel (ykas3aTh Jluccepranusi BBIOJIHEHA Ha  CTHIKE

Ha3BaHHE IIPOrPaMMBbI) [IPUOPHTETHBIX HAINPABICHHH pPa3sBUTHS

3) ducceprauus HayKH: «HpopmalMOHHEIE,

COOTBETCTBYET KOMMYHHKAIIHOHHBIE M  KOCMHYECKHE

IPHOPUTETHOMY TEXHOJIOTUW» ¥ «DHepreTuka M

HAIIPaBJICHUIO PA3BUTHS MalIHHOCTPOEHUE). AKTyalIbHOCTb

HAyKH, YTBEPKACHHOMY JTACCEPTAIMOHHOTO UCCIICIOBAHHUS

Bricuieit HayuHo- 00yCJIOBJIEHA IOTEHLMAJIbHBIM POCTOM

TEXHHUYECKON KOMHCCHEH NP | BO30OHOBIIIEMOM SHEPIreTHKH,

IIpaButensctBe PecriyOiuky | OMMTUKOW —TrocydaapctBa B - 00iactu

Kazaxcran (yka3arb 3eJIeHON 9KOHOMUKH 151 OXpaHbl

HaIpaBJICHHUE) OKpy Karouei cpelsl, pa3BUTHEM
HUHTEJJIEKTYaJIbHBIX CHUCTEM

pecypcocOepekeHuss M yJIy4lICHHS

sneproadpextuBHocT.  Mecnenobanue

ONpENENSIIOT  TaKue TOCyJapCTBEHHBIC

nporpammMbl, kak «HalmoHaupHbIH I1aH
pasButusi PecnyOimuku Kaszaxcran 10
2025 roma» (Yka3 Ilpesunenta PK Ne
636 or 15.02.2018 r.), «HanuonaneHas
skcroptHas crparerusi» (Ilocranosnenue
[IpaButensctBa PK Ne 511 ot 26.08.2017
i 2 «[{uposoii Kazaxcran»
(ITocranosienue IlpaButenscrBa PK
No827 ot 12.12.2017 1.).




BaxnocTs s
HAYKH

Pabora BHOCHT/HE BHOCUT
CYILIECTBEHHBIN BKJIA/l B
HayKy, a €€ BaXKHOCTb
XOpOIIO PACKPLITA/HE
packpseita

PaGora BHOCHT CYIIECTBEHHBIH BKJIaJd B
HayKy, a €e Ba)KHOCTb XOPOILIO pacKphITa,
TaK KaKk B HEW NpeUIoKEHbl PELICHUs II0
o0ecre4eHuIo cTabuIbHOM paboThI
HHBEPTOPOB, KayecTBa IpeodpasyeMoii

JNIEKTPOIHEPTUH H BBIXO/IHOTO
HaIPsHKEHHS c HAUMEHBILINM
K03() QUIIHEHTOM HEJIMHEHHBIX HCKAKEHUH.
OCHOBHBIMH pe3ysibTaTaMH
JICCEPTALlHOHHOTO HCCIIe0BAHUS
SBIISFOTCS:

- METOJMKa KOMMYTAallUH  ypOBHEMH
HaNpsDKEHHS WHBEPTOpa C HAUMEHBIIMM
K09 PUIHEHTOM HEITHHEHHBIX HCKAKEHHH
BBIXOIHOTO HATIPSKEHHUS;

- MHKPOKOHTpOJUICpHAsi ~ CHCTeMa H
AITOPUTM yIIpaBJICHUS CHJIOBBIM
HHBEPTOPOM, obecrieunBaronast
CTa0MIBHOCTh BBIXOJHOTO HANpSKEHHS,
TOYHOCTh KOMMYTAIMH, 3aLIATY OT BBIXO/a
H3 CTPOS;

- c110c00 yIpaBJIeHUs! CUIOBBIMH KIIIOUaMH
HHBEPTOPA, MO3BOJISAIOIIMH yIpaBICHHE OT
OJTHOTO MHKpPOKOHTpOJLIEpa u
TpeJlycMaTpHBAIOLIHH 3aIUTY oT
KOPOTKOTO  3aMbIKaHHs M  IOpPaKEHHs
yeJI0BeKa JIEKTPUYECKAM TOKOM;

- ONBITHBIN 0Opaser; CHJIOBOrO HMHBEPTOpA
10 MPEIOKEHHON TOMOJIOTHH H METOJIUKE

KOMMYTAI[Hld  YPOBHEH,  BBIIOJIHEHEI
HCITBITAHUS.

HayuHble pe3yJbTaThl, MPEACTAaBICHHBIE B
JIECCePTAllHOHHOM HCCIIEZIOBAHUH,
001a/1aI0T HAyYHOH HOBU3HOM, SIBJISIOTCH
JIOCTOBEPHBIMH,  OOOCHOBaHHBIMH "
TO/IKPETLIEHBI MaTeMaTHYECKUM "
KOMIIBIOTEPHBIM ~ MOJICJTHPOBAHHEM, 4
TaKKe POBEICHHBIMH

9KCIIEPUMEHTAIIBHBIMH  HCCJI€I0BAaHUSAMH
pa3pabOTaHHOIO ONBITHOrO 0Opasia.

[ Ipunnun
CaMOCTOSITENTBHO
CTH

YpoBeHb
CaMOCTOSITEJIbHOCTH:

1) Boicokmii;

2) Cpennuii;
3) Huskwuii;
4) CaMOCTOSITEJIbBHOCTH HET

[IpyHIMD aKaJeMHYECKOM 4YECTHOCTH B
JIACCEPTALMOHHOM  paboTe  cOOMIOIEH.
Teker auccepTalMOHHOM paboOThI HMEET
CCBUIKM Ha  aBTOPOB,  O(OpPMIICHHBIE
COOTBETCTBYIOLIHM o0pazom, 4TO
IOATBEPIKAAET OTCYTCTBHE B JHCCEPTALUH
3aMMCTBOBAHHOTO MarepHana 0e3 CChUIKH
HA aBTOpa M MCTOYHHKA 3aUMCTBOBAHMS.
Hanuume 1mmaruata B IIPEACTaBICHHOU
pabore He  oOHapyxeHo. IIpuHumMn
CaMOCTOSTEIbHOCTH JIACCEPTAIMOHHOM
pabotel cobmoneH. Pabora BbINoIHEHA




W

CaMOCTOSTEIBHO Ha JIOCTATOYHO BBICOKOM
HAYYHOM YpOBHE. ABTOPOM IIOJIy4€H psill
pe3yibTaToB,  OOIAJalONMX  HAay4HOM
HOBHM3HOM M MPAKTHYECKON 3HAYUMOCTBIO.

[TpuHIMI
BHYTPEHHETO
€JIMHCTBA

4.1 ObGocHOBaHKE
aKTyaJIbHOCTH
JIACCepTaIUu:

1) O6ocHOBaHa;

2) YactuyHo 000CHOBaHA;
3) He o6ocHoBaHa.

Tema JHUCCEPTALIMOHHOIO HCCIIEI0BAHHS
aKkTyalbHa # O00OCHOBaHa  BBICOKHMH
TpeOOBaHUIMHU K KaueCTBY
9JIEKTPOIHEPTHHU IpeAbsBISIEMBIMU
COBPEMEHHBIM o0opy10BaHUEM u
TEXHUKOM, B OCOOEHHOCTH MOJIYYEHHYIO OT
aJIbTepPHATHBHBIX HCTOYHUKOB
3JIEKTPOIHEPTUH, KOTOpbIE HAOMpParOT BCE
OOJIBIIYIO  MOMYJSPHOCTH B CBS3H
npoGiieMaMi  3KOJIOTHH,  TJI0OAIBLHOIO
MOTEIUIEHUSI M MCTOIIEHUS MCKOIMAeMBbIX
IPUPOJHBIX pecypcoB. JlucceprannoHHast
paboTa HarpapjeHa Ha pelIeHHe BOIPOCOB
o [TOBBIIIEHHIO KadyecTBa
BbIpabaThIBaEMOM 2JIEKTPOIHEPTUH
CHUIKCHHIO K03 durreHTa
rapMOHUYECKHUX COCTABJSIOIIMX 3a CYET
[PHMEHEHHUS]  CIENMAIBHBIX  TOIOJIOTHH
MIOCTPOCHHUSI U AJITOPUTMOB KOMMYTaI[HH
YpOBHEH HANpSDKEHUsS MHOrOYPOBHEBOTO
CHJIOBOT'O HHBEPTOpA.

4.2 Conepxanue
JUCCePTALUH OTPpaXKaeT
TEMY JAUCCEPTaLHH:

1) OTpaxkaer;

2) HaCcTHYHO OTpa)KaeT;

Cozeprkanue JUCCEPTALUHN OTPAKAET TEMY
JIMCCEPTAIMH, PACKPHIBACT NPEJIOKEHUS H
pelLIeHHS] HCClIeyeMOoi Ipo0JIeMEL.
JlucceprannonHas paboTa COCTOMT W3
BBEJICHHSI, YETBIPEX Pa3zesioB, 3aK/II0YECHHS]
U CIIMCKA MCIIOJIb30BAHHBIX UCTOYHUKOB. B

3) He orpaxaer KOHIIE KaXIOro pas3jiena IpPHBEIEHBI
oboOmraronue  BBIBOJABI M HAy4YHBIC
pe3yibTaThl POBEIEHHOI O sTana
YICCIIEI0BaHMS.

4.3. llenp u 3a1a4u [{esb ¥ 3a1a44 MOJTHOCTHIO COOTBETCTBYIOT

COOTBETCTBYIOT TEME TEME JIUCCepTaLluH, KOTOpBIE

JIUCCePTaLUuU: [IpeIoararoT pa3paboTky U

1) COOTBETCTBYIOT; HCCIIEJIOBAHUE  METOAOB  KOMMYTalluu

2) YaCTUYHO
COOTBETCTBYIOT;
3) HE COOTBETCTBYIOT

CTyleHed HampsHKeHHUsT MHOIOYPOBHEBOTO
CHJIOBOTO HMHBEpPTOpa JJIs IOBBILICHHS
KauecTBa BBIXOJHOIO HampspkeHus. Bce
pasjenbl  JUCCEPTAllMH  M3JI0XKEHBl B
COOTBETCTBUHU C PEIICHUEM INOCTaBJICHHBIX
3a/1a4.

4.4 Bce paszeinsl 4
TIOJIO’KEHHUS IUCCePTALIMU

JIOTUYECKH B3aUMOCBA3aHbI:

1) D0JHOCTHIO
B3aHMMOCBSI3AHbI;

2) B3aUMOCBSI3b YaCTUYHAs;

HHCCCpTaHHOHHOC UCCJICJOBAHHUE ABJISACTCA

JIOTMYECKH  3aBEpIICHHBIM  HAayYHbIM
TPYJIOM, B KOTOPOM YeTKO
chopMyHpOBaHbI  IEedb M 3aJIauM,

pellleHHBIE TIOCNIEI0BATEIBHO B KaX/I0M
pasmene pabGotel. Bce pasmenst  u
NOJOXKEHHST  JTUCCepTAllUU  JIOTHYECKH




3) B3aUMOCBSI3b
OTCYTCTBYET

B3aUMOCBS3aHbl, KaXJI0€  Cleaylouee
[OJIOYKEHUE BBITEKAET M3 MPEAbLAYLIETO C
coOM0/IEHHeM TIPUHIMIA OT O00Iero K
YaCTHOMY. Juccepranus oOmamaeT
BHYTPEHHUM €IMHCTBOM, HMEET
JIOTHYECKYIO HAY4YHYIO CBA3HOCTD.

4.5 IlpemnoxeHHble
aBTOPOM HOBBIE pEIlICHHUs
(TIPUHIIMIIBI, METO/IBI)
apryMEHTUPOBaHbI U
OLICHEHBI 110 CPABHEHUIO C
H3BECTHBIMH PEIICHUSMU:
1) kpuTHYeCKHii aHAIH3

€CTh;

2) aHaIu3 YaCTUYHBIN;

[Tpe/uto’keHHBIE aBTOPOM HOBBIE PELICHHS

(TIpUHLUIIBI, METO/IbI, AJITOPUTMBI,
MaTeMaTh4yecKas MOJIEJIb)
apryMeHTHPOBaHBI u KPUTHYECKHU
poaHaJIU3HPOBAHBI, XapaKTepH3yIOTCs
IPUMEHEHHEM  COBPEMEHHBIX  METOJIOB
aHaJIM3a KavecTBa 9JIEKTPOIHEPTUU
OCHOBaHHOM Ha MaTeMaTHUYECKUX

BBIYMCJICHUSIX PA3HOTO BHJIA, TAKUX Kak
npeoOpazoBanue ®Dypbe, HHTErpalbHbIE

3) aHAJIU3 MpEe/ICTaBIAET BBIYHMCIICHHS, a TaKxe METO/I0B

co0oit He cOOCTBEHHBIE KOMIIBIOTEPHOTO MOJICIMPOBaHHUS.

MHEHHS], @ LIUTAThI APYTUX

aBTOPOB
[TpuHIMI 5.1 Hayunsle pe3ynpTartel 1 | Hayunele  pe3ynbTaTbl M IOJIOXKEHHS
HaY4HOM MOJIO’KEHUS SIBIISFOTCS SIBJISIFOTCS. HOBBIMH, B YaCTHOCTH, MOJKHO
HOBU3HBI HOBBIMH? OTMETHTH IPEUIOKEHHBIE aBTOPOM HOBBIH

1) H0JIHOCTHIO HOBbIE;

2) 4aCTHYHO HOBBIE
(HOBBIMH SIBJISIFOTCS 25-
75%);

3) He HOBbIE (HOBBIMHU
SBIISIIOTCSI MeHee 25%)

crnocob MIOCTPOECHHUS oJHO(a3HOro
ABTOHOMHOTO  HMHBEpTOpa M  CXeMY
MHKPOKOHTPOJJIEPHOTO ycTpoiicTBa
cTa0MIM3alMU BBIXOJHOTO HAMPSDHKEHHS B
BETPOIHEPreTHYECKON YCTaHOBKE,

KOTOpBIE 3alllUIICHBl HWHHOBAallMOHHBIMHA
[maTeHTaMH1 Ha H306peTeHI/Iﬂ.

5.2 BeiBoabI AHCCEpTALIMH
SIBJIAIOTCS. HOBBIMHU?
1) M0JIHOCTHIO HOBBIE;

2) 4YaCTUYHO HOBBIE
(HOBBIMH SIBJISIOTCS 25-
75%);

3) He HOBbIE (HOBBIMHU
ABJIAIOTCS MeHee 25%)

BriBogbl 10  JUCCepTalluu  SBJISIOTCS
IMMOJJHOCTBKO HOBBIMH, Cp€au KOTOPBIX

MOKHO OTMETHUTH KOHIIETIIHIO
IPOEKTUPOBAHUS MHOT'OYPOBHEBOT'O
CHJIOBOTO  OAHO(A3HOrO  HMHBEPTODPA,
OTJIMYAOLLYIOCS UCII0JIb30BaHHEM
MEHBILETr0 KOJINYECTBA CHJIOBBIX
II0JTYTIPOBOTHHKOBBIX 3JIEMEHTOB,
CTpaTeruio KOMMYTAaLU{ ypOBHEH

HanpsHKeHHs WHBEPTOPA, OTJIMYAIOLIYIOCS
MEHBUIMM KOI((QHULUECHTOM HEIMHEHHBIX
HCK@KEHHUH BBIXOJHOIO HANPSDKEHHs, a
TaK)Ke CTPATErHI0 KOMMYTAIlMHM YPOBHEH

HANpsDKEHWsT  MHBEPTOpa HA  OCHOBE
paBeHCTBA  IUIOINAJEH,  IO3BOJSIOLIYIO
MIOJTyYUTh HE TOJIBKO MEHBIIHH

K02 PUIHEHT HEIUHEHHBIX MCKAKCHUH
BBIXOJHOT'O HANpsDKEHUs MHBEPTOpA, HO U
CrocOOHOM  COXpaHSTh  JAEHCTBYIOLICE
3HAYEHHE HalpsDKEHUs HHBEpTOpa Ha
3aJIJaHHOM YPOBHE.

5.3 Texunu4yeckue,

Texuuveckue, TEXHOJIOTHYECKHE,




TEXHOJIOTHYECKHE,
9KOHOMHYECKHE HITH
yIpaBJIeHYECKUE PEeIICHUs]
SIBJISIFOTCS. HOBBIMH U
000CHOBAHHBIMH:

1) H0JIHOCTHI0O HOBbIE;

2) 4YaCTHYHO HOBBIE
(HOBBIMH SBJISIFOTCS 25-
75%);

3) He HOBbIE (HOBBIMHU
ABJISIOTCS MeHee 25%)

SKOHOMHYECKHE WJIM  yIPaBJIEHYECKHE
pelIeHus SIBJISIIOTCS HOBBIMHU H
000CHOBAHHBIMH, CPEIH KOTOPBIX CIEIYET
OTMETHTh  HPUHIMI  TaJbBaHHYECKOH
pa3Bs3KH TUIst yIIpaBJICHUS
W30JIMPOBAHHBIM 3aTBOPOM TPAaH3HCTOPA,
OT/IMYAIOIIAsCs TEM, 4YTO  IO3BOJIET
[POU3BOJUTH YIIPABIEHHE HECKOJIbKUMH
OUITOJISIPHBIMH TPaH3UCTOPAMHU c
W30JIMPOBAHHBIMU 3aTBOPAaMH OT OJIHOM
MHKPOCXEMBI. Taxoxe IpeIIoKeHa
MHKPOKOHTPOJUIEPHAs cucremMa
YIpaBJ€HHsS CHIOBHIM MHOTIOYpPOBHEBBIM
WHBEPTOPOM, OTJIMYAIOMAsCS  BHICOKOM
TOYHOCTBIO KOMMYTaIlH# CTyneHen
HaIpPsSDKEHHUS, obecnevyuBaromias
CTa0MJIBHOCTDh BBIXOJHOIO HAINPSIKEHHUS U
3aIIUTY OT BBIXOJA U3 CTPOS.

O6ocHoBaHHOCT | Bce OCHOBHBIE BBIBO/IbI Bce OCHOBHBIE BBIBOABI OCHOBaHbI Ha
b OCHOBHBIX OCHOBAHBI/HE OCHOBAHBI HA | BECOMBIX C Hay4yHOH TOYKH 3pEHHS
BBIBOJIOB BECOMBIX ¢ HAYYHOM TOUKH | JI0Ka3aTeJIbCTBaX c [IPUMEHCHHUEM
3peHusl J0Ka3aTeIbCTBaX COOTBETCTBYIOILETO HHCTPYMEHTapHs
au00 0CTATOYHO XOPOIIO | AaHATUTHYECKHX M OKCIIEPUMEHTAIbHbBIX
000CHOBaHBI (115 UCCIICIOBaHHH, KOMITBIOTEPHOT'O 1%}
qualitative research u MareMaTH4YeCKOro  MOJEIMpPOBaHHs,  a
HAlpaBJICHUH ITOJATOTOBKH | TaK¥Ke CpeICTB aBTOMATH3ALUU
0 HCKYCCTBY H MaTeMaTHYEeCKUX PAacyeTOB Pa3HOro BH/IA,
rYMaHHUTapHBIM HayKaMm) B TOM UMCJIE HHTETPATbHBIX BEIUUCIEHHH U
npeobpazoBanust Dypse.
OCHOBHBIE Heob6x01uMO OTBETUTH HA Bcee OCHOBHBIE ITOJIOXKEHHUSI,
TOJIOKEHUS, CJIEYIOLIHEe BOIIPOCHI MO NpeJCTaBICHHbIE B  JIACCEpPTAllMd  H

BBIHOCHMBIE HA
3alIUTY

KaXX10MYy ITOJIOKCHUIO B
OTACJIBbHOCTH:

7.1 JlokazaHo 11
oJioKeHue?

1) poxka3zaHo;

2) cKopee J0Ka3aHo;

3) ckopee He J10Ka3aHo;
4) He JI0Ka3aHo

7.2 SIBnsercs au
TPUBHAIBHBIM?
1) na;

2) HeT

7.3 SIBnsieTcs 1M HOBBIM?

1) aa;
2) HeT

7.4 YpoBeHb [uis
IPUMEHEHHUS:

1) y3kuii;

2) cpeaHui;

3) mHpOKMii

BBIHOCHMBIE Ha 3aLIUTY:
1) Joka3zaHsl;

2) He sBnsitoTCsl TPUBHAIILHBIMH;
3) SIBnstOTCS HOBBIMH,

4) Uwmeror IHPOKUI YPOBEHb
IPUMEHEHHUS;

5) Jloka3aHbl B CTaThsX aBTOpA.
[Tonoxenue 1 - npeUI0KEeHHAs
KOHLEIIUS POEKTUPOBAHUS

MHOTOYPOBHEBOIO CHJIOBOI'O HHBEpTOpa
OTJIMYAETCsI OT aHAJIOrOB HCIIOJIB30BaHUEM
MEHBIIIEro KOJIHYECTBA CHJIOBBIX
IIOJIYIIPOBOTHUKOBBIX 9JIEMEHTOB.
[Tono)keHue  JOKa3aHO  Ha  OCHOBE
CPaBHUTEJIBHOIO  aHalIM3a  TOMOJOIUH
MHOTOYPOBHEBBIX CHJIOBBIX HHBEPTOPOB.

[Tonoxkenue 2 — mpeUIoKEHHAs CTpaTerus
KOMMYTAIUH ypOBHEi HaIpPsHKEHUS
WHBEpTOpa OTJIMYAETCS MEHBIIIHUM
K09 PHUIIHEHTOM HEJIUHEHHBIX MCKAKCHHUM
BBIXOJIHOTO HalpsDKeHUus 32 CYeT




7.5 Jloka3aHo JI1 B cTaTtbe?

1) na;
2) HeT

HCITOJIb30BAHUS IIAPOTHO-UMITYTbCHON
MOIYJISIMK TIpH  KoMMyTauuu. Taxoke
npeIoKeHa HOBast cTparerus,
OTJIMYAIOLIAsACs OT AaHAJIOrOB BHIOOPOM
BPEMEHH  KOMMYTAllMH  Ha  OCHOBE
paBeHCTBA IUIOINA/EH, KOTOPYIO MOXKHO
[PUMEHSITH HE TOJIBKO B MHOT'OYPOBHEBBIX
UHBEpPTOpax.

[Tonoxenue 3 — MoJ1eJIb MHOTOYPOBHEBOIO
WHBepTOpa Ha ocHoBe H-mocra w
KOMMYTAaTopa  CTyNEeHEeH  HalpsKeHHs
TI03BOJISIET IIPOU3BO/IUTH TOYHYIO
KOMMYTAIIHIO, aHaJIu3 KayecTBa
BBIXO/IHOTO HAIPSIKEHUS C TOYKH 3pEHHUs
CIEKTPAJIbHOIO COCTaBa, JICHCTBYIOIIErO
HaIPSDKEHHUS.

[Tonoxenue 4 - CTPYKTypa
MHOTOYPOBHEBOTO HHBEPTOpPa Ha OCHOBE
H-Mocra W  KomMMyTatopa CTyNeHeH
HANpsDKEHHUST C CHCTEMOH YIIpaBJICHHS
OTJIMYAeTCsi OT H3BECTHBIX TEM, 4YTO B
raJbBaHUYECKOH pa3Bsi3Ke sl TNHUTAHUS
BTOPHYHOU (S0 omnrepesne HITH
TBEPAOTEJIBHOTO  pelie  HCIOJIb3YeTCs
KOHBEPTOp HAIPSIKEHUSI C TalbBAHUYECKU
pa3Bsi3aHHBIM BXOZOM M BBIXOJOM, TEM
caMbIM HI03BOJISISI IPOU3BO/IUTh
rajbBaHUYECKH pa3BA3aHHOE YIIPABJICHUE
OT OJHOH MHKPOCXEMbI HECKOJIbKMMH
IGBT. Takoe cXeMOTEXHUYECKOE PELICHHE
MOYKET HAWTH LIMPOKOE IPUMEHEHHUE B
yIPaBJICHUN CUIOBBIMH KIIIOYaMH.
OCHOBHBIE TIOJIOXKEHHSI, BBIHECEHHBIE Ha
3aIIUTY JMCCEPTAllMOHHON  paboTBhl,
onmyOJIMKOBaHBI ~ HAa  MEXKAYHApOIHBIX
Hay4YHO-TIPAKTUYECKUX KOHQPEPEHIHAX — 5
cTaTeil; B IKypHaJaX, pPEKOMEH/yEMBIX
KKCOH MOH PK - 7 crarei; B
3apyOe)KHBIX JKypHalaxX, BXOAAIIUX B Oa3y
JIaHHBIX SCOpUS C MPOLEHTHIIEM BhImIe 35 —
2; B 3apyOeXHOM JKypHaje, BXOJSLIEM B
0a3y JaHHBIX Scopus C MPOLUEHTUIIEM HHXKE
35 — 1; B narentax PK na nzo6perenune — 2.

[Tpunnun
JIOCTOBEPHOCTH
JlocTroBepHOCTB
MCTOYHUKOB U
IPE0CTABIISAEM
oii nHpopmanun

8.1 Beibop metononoruu -
000CHOBAH HUIIU
METOOJIOTUs JOCTATOYHO
noApoOHO onucaHa

1) pa;

2) HeT

JlocTOBEpHOCTH U 000CHOBaHHOCTh
pe3yJIbTaToB UCCIIe/I0BaHHs
obecrieunBaoch HCIIOJIb30BaHHEM

COBPEMEHHOH METOIOJIIOTHH IIPOBEJIEHHUS
HCCJIe/IOBAaHUM, B TOM YHCIIE CPEICTB H
METO/IUK MaTeMaTU4eCcKoro "
KOMITBIOTEPHOTO MOJIEIMPOBaHUs, a TaKKe
9KCIIEpPUMEHTAIbHBIM HCCIIeIOBAaHUEM
pa3paboTaHHOTO OIBITHOIO 0OpasIa.




8.2 Pesynbrarsl
JiMCCepTAlMOHHOM PaboThI
MIOJTyYE€HBI C
UCII0JIb30BaHUEM
COBPEMEHHBIX METO/I0B
HAy4HbIX MCCIICJOBAHUH H
MeTOIUK 00paboTku U
HHTEPIPETALUHU JTaHHBIX C
PUMEHEHHUEM
KOMIIBIOTEPHBIX
TEXHOJIOTH:

1) aa;

2) HET

PesynpTaThl  JUCCEPTALMOHHOH  pabOThI
IOJIyYEHBI c UCII0JIb30BAaHUEM
COBPEMEHHBIX METO/IOB Hay4HBIX

HCCIIEIOBAaHUM MW METOJUK 00paboTKH H
HHTEPIPETAlUH JIaHHBIX C NPUMEHCHHEM
KOMITHIOTEPHBIX TEXHOJIOTHH.

8.3 Teopernueckue
BBIBO/Ibl, MOJICJIH,
BBISIBJICHHBIE B3aUMOCBSI3H
¥ 3aKOHOMEpPHOCTH
JIOKa3aHbI U MOITBEPK/ICHBI
9KCIIEPUMEHTAIbHBIM
HCCIIeI0BaHUEM (U151
HaIrpaB/IeHUH TOATOTOBKH
0 MeJaroruYeCKum
HayKaM pe3yJIbTaThl
JIOKa3aHbl HA OCHOBE
Mearoru4eckoro
IKCIEPUMEHTA):

1) aa;

2) HET

BBIBOJIBL, MOJIETIH,
BBISIBJICHHBIE B3aUMOCBSI3HU U
3aKOHOMEPHOCTH JIOKa3aHbI U
IIOITBEPIKIEHBI UCCIICIOBAHHEM.

Teoperuueckue

8.4 Baxxnble yTBEpKICHHS
I10/ITB€PKAEHbI/YaCTUIHO
[IO/ITBEP)K/IEHbI/HE
IIOJTBEPIK/ICHBI CChUIKAMH
Ha aKTyaJbHYIO H
JIOCTOBEPHYIO HAY4HYIO
JUTEpATypy

BakHble  yTBEPXKJICHUS  IMOJATBEPIKICHBI
CCBUIKAM Ha aKTyallbHYIO M JOCTOBEPHYIO
Hay4YHYIO JINTeparTypy.

8.5 Mcmonb30BaHHbBIE
HUCTOYHHKH JIATEPATYPHI
[A0CTATOYHbI/HE
JIOCTATOYHBI JIJIS
JIMTEpaTypHOro 0630pa

M cnonb30BaHHbIE HCTOYHUKH JIMTEPATYPhI
JI0CTATOYHBI JUTS TATEpATypHOro 0630pa
uccleryeMoi npooIeMBl.

[TpuHIMI
MIPaKTUYECKON
LIEHHOCTH

9.1 Jlucceprauus umeeT
TEOPETHYECKOE 3HAUCHHE:!

1) aa;
2) HeT

Jlucceprauusi ~ UMEET  TEOPETHYECKOE
3HAUEHHE:  NPEIJIOKEHHBIE  METOIUKH
KOMMYTAI[MXd MOTYT OBITh HCIIOJb30BaHbI
IPH TeHEepalMyd aHaJOrOBOIO HaIpPsKEHHS
npu uuQpo-aHaIOroBOM Ipeodpa3oBaHUH,
pe/UI0KEHHBIE CXEMOTEXHHUYECKHE
pelieHuss MOTYT OBITh MCIOJIb30BaHbBI IPH
POCKTHPOBAHUH rajJbBaHUYECKHX
pa3BsA30K B CHCTeMax  yIpaBICHUS
CHJIOBBIMH JIEMEHTAMHU.

9.2 Jlucceprauust UMEET
NPAKTHYECKOE 3HAYCHUE H

Juccepranus uMmeer
3HaYCHHE M CYIIECTBYET

IPaKTUYECKOEC
BBICOKaAs




CYLLECTBYET BbICOKAs
BEPOSATHOCTh IPUMECHEHUS
MOJIyYEHHBIX PE3YyJIbTATOB
Ha ITPAKTHUKE:

1) aa;

2) HEeT

BEPOSATHOCTE IIPHMCHCH Usl IMOJYUYCHHBIX

pe3yIbTaToB Ha IpaKTHKE: pH
OTHOCHUTEJIBHO HeOOJIBIIOM
HCII0JIb30BAHUH CHJIOBBIX
I10JTyTTPOBOIHHKOBBIX 3JIEMEHTOB

BBIXOJHOE HAIpsDKEHHE IPEJICTaBIeHHOTO
OTIBITHOTO 0Opa3sia aBTOHOMHOI'O CHJIOBOT'O
MHBEpTOpa COOTBETCTBYET IOKA3aTelsiM U
HOpPMaM KauecTBa 3JIEKTPUYECKOM IHEPrUu
ycranosnenHoi ['OCT 32144-2013, 4ro

MOJKET criocoOCcTBOBATH Oynyein
KOMMeEpIHAIH3aHH JTAHHOT'O
TEXHHYECKOI'O PEIICHHSI.

9.3 Ilpennoxenus JUis [TpenoxeHus 74 PEKOMEH 1Al K

MPaKTHKH SBJISIOTCS
HOBBIMU?

1) mOJHOCTBIO HOBbIE;
2) 4aCTUYHO HOBbIE
(HOBBIMH SIBJISIIOTCS 25~
75%);

3) He HOBbIE (HOBBIMHU
sBisIoTCs MeHee 25%)

jJuccepranTa i IIPAKTHKH SIBJISIFOTCS
IMOJIHOCTBIO HOBBIC.

10. | KauectBO
HaluCcaHus u
ohopmiteHus

KauecTBO akageMH4eCcKoro
UChMa:

1) BbIcOKOE;

2) cpenHee;

3) HUIKE CPEJIHErO;

4) Hu3koe.

KauecTBO aKaJeMH4ecKoro IHCbMa H
odopmJIeHHs HCCEPTAlMOHHON paboTHhI
JIOCTaTOYHO BeICOKOE. Jluccepranus,
Npe/ICTaB/IeHHAss HAa COMCKAHHWE CTEHEHH
JIOKTOP ¢bunocodun (PhD) 1o
CHEIUATBHOCTH 6D071900
«PanoTeXHUKa, 3NIEKTPOHHKA u
TEJIEKOMMYHHUKAIIHK) COOTBETCTBYET
TpeOGOoBaHUSAM, [PEABSABIAEMbIX K
JIMCCEPTAIIMOHHBIM paboTaM Ha COMCKaHHE
crenenu goktopa durocodun (PhD).

Pemenne 0pUIHATBLHOIO PElleH3eHTA:
1) npucyauts couckaTeaio MoiagaxmMeToBy Casnry CaiipaHoBHYY CTeleHb /10KTOpa
¢unocodpun (PhD) mo cnenmnajibHOCTH 6D071900 «PaguoTexHHKAa, >JIEKTPOHHKA H
TEJIEKOMMYHHKALHI.

O¢duumanbHbIi PELeH3eHT,
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