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IIporpamma BCTYNHTEJbHOI0 3K3aMeHa
AJIS NOCTYNAIIMX B JOKTOPAHTYPY
Ha rpyniny odpa3oBaTe/ibHbIX IPOrpaMM
D096 - «KoMMyHHKaMi 1 KOMMYHUKAIMOHHbIE TEXHOJIOT I

1. O01Iue mo10:KeHusl.

1. Ilporpamma cocrtaBieHa B cooTBeTcTBUU ¢ IIpukazom Munuctpa o0pa3oBaHMs U HayKH
PecniyOnuku Kazaxctan ot 31 oktsa6pst 2018 roga Ne 600 «OO0 yrBepxkaeHMM THUIOBBIX MpaBUIl
npueMa Ha oOyueHHe B OpraHM3aluu 00pa3oBaHMs, pealu3yrolie 00pa3oBaTesIbHbIE TPOrpaMMbl
BBICILIETO U TIOCIEBY30BCKOro 00pa3oBaHus» (fajee — TuoBble paBuiia).

2. BeTynuTenbHbIN 3K3aMEH B JIOKTOPAHTYPY COCTOMUT M3 HAIMCAaHUA 3cce, CAayd TecTa Ha
TOTOBHOCTh K OOy4YeHHIO B JoKTOopaHtype (daree - TI'O), sk3ameHa 1O TPOQPHIIO TPYIIIBI
00pa3oBaTeNbHBIX IPOrpaMM U cOOeceJ0BaHUs.

baok bannbl
1. Dcce 10
2. TecT Ha rOTOBHOCTBH K 00yY€HUIO B 30
JOKTOpPAHTYype
3. DK3aMeH 1Mo MPOQHITIO TPYIIITHI 40
00pa3zoBareIbHON MPOTPaMMEI
4. CobecenoBaHue 20
Bcero npoxoaHoi 100/75

3. HpOIIOH)KI/ITeJ'IBHOCTL BCTYIHUTCJIBHOI'O JK3aMCHaA - 4 qaca, B TCUCHUC KOTOPBIX
HOCTyrIaIOHH/Iﬁ MMUIICT 3CCC, NPOXOAUT TECT HA I'OTOBHOCTH K 06yquH}0 B JOKTOpPaHTYpE,
OTB€YaCT Ha BHCKTpOHHLIﬁ JK3aMeHaIlMOHHBIN ouer. CO6CC€,Z[0BaHI/IC IMpOBOAUTCA Ha 0aze
By3a OTACJIBHO.

2. ITopsiiok npoBeeHUs BCTYNMTEIBLHOIO JK3aMeHa.

1. Tlocrymaromue B JTOKTOpaHTYypy Ha rpymmy oOpasoBatenbHbIx mporpamm D096 -
«KoMMyHUKaIM ¥ KOMMYHHKAIIMOHHBIE TE€XHOJOTHM» MUIIYT MpoOJIeMHOE / TEMaTHYECKOE ICCe.
O06mwem acce — He meHee 250-300 cnos.

2. DNEeKTPOHHBIN K3aMEHALMOHHBIA OUJIET COCTOUT U3 3 BONIPOCOB.




Tembl 17151 IOATOTOBKH K IK3aMeHY
Mo nNpoduIo rpynnbl 00pa3oBareibHON NPOrpaMMbl.

Hucuuninmna «L{upoBble HHTErpajbHbIe MUKPOCXEeMbI»

Tema 1. UuTerpajbubie cxembl 1 MOII-TpaH3ucTopsbl.

[TonTemsr: IlepexonHbie mpolecchl WU HEKOTOpble BTOpHuHBbIE 3(pdekrtsl Ha auomax u MOII-
TpaH3ucropax. [IporpamMmupyemble MOCTOSIHHbIE 3amoMuHaromue ycrpoiicrBa. Lludpossie
ycrpoiicTBa Ha ocHOBe MyJbTHILIEKCOPOB. JTAG. UART. Cuctemsl Ha KpHucTae.

Tema 2. SI3piku nporpammvupoBanus IIJIUC.

IMoaremsr: Verilog HDL, VHDL.

Tema 3. IlpoekTpoBaHue HUPPOBBIX YCTPOICTB.

ITogremsl: IIpoekTHpoBaHME 3allOMHUHAIOMIMX U MATPUYHBIX YCTpoMcTB. IlapamienbHoe w
napajieabHO-KOHBeHepHoe MeTo bl Beruucienus B ITJIUC.

Jucuummza «Hay4yHo-TexHH4YecKHe MPo0JieMbl PaIMOTEXHUKH, JJICKTPOHUKH H
TeJIeKOMMYHHUKALUI»

Tema 1. CoBpemeHblii MOAX0A K MOCTPOEHUIO TEJIEKOMMYHHKAIMOHHBIX CHCTEM.
[TonreMbl: AHanmu3 COBPEMEHHBIX MOJIXOJOB K 3a/laye MaplIpyTHU3alUH LHU(PPOBBIX CHUTHAIOB.
TpeboBanust K MPOMYCKHOM CIOCOOHOCTH KaHajla JijIsl pa3JInYHbIX BUIOB CEPBHCA.

Tema 2. CTpyKTYpHBIN aHAJIN3 M CHHTE3 ceTel CBS3H.

[Tonremer: CeTh cBsI3U Kak OoJjblnas cuctema. CHCTEMHBIM MOAXOJ K aHAIM3Y M CHHTE3Y ceTei
cBa3u. Pacnipenenenue kaHanoB Ha ceTax. MeToabl ONTUMU3AIMU CTPYKTYpPHhI ceTeil. OnTuMusanus
pa3BUBarOIIMXCS CTPYKTYp. [IporHo3upoBaHue OCHOBHBIX NAapaMeTPOB CETEW CBsI3H. MeToabl
CTaTUCTUYECKOTO MOJICIIMPOBAHUS CETEN CBS3U.

Tema 3. O0paGoTka HM(PPOBBLIX CHTHAJIOB.

[Toaremsr: WmnynbscHO-kOmoBast monynsiuss (MKM), amantuBHas nenbra-moaynsuus (AIM),
anantuBHas auddepeHuuanbHas  UMIYJIbCHO-KogoBas — Moaymsiiuu  (AJMUKM).  Onenka
3aIIMIIEHHOCTH OT IIYMOB KBAaHTOBaHHUS MpPH JIMHEWHOM W HENMHEHMHOM KojaupoBaHuu. Iymbl
JVCKPETU3aLNH.

Tema 4. IIpyHIUIBI HOCTPOECHUSI ONITHYECKUX MYJIbTHCEPBUCHBIX TPAHCIIOPTHBIX CeTei.
[Mogremsr: Texuomoruu TCP/IP, ATM, wu t1.n. IlpuHOUOBI TOCTPOEHUS TAKTOBOM CETEBOM
CUHXPOHHU3AIMU U PACIPEICICHHE TAKTOBOTO CUHXPOHM3Ma B TPAHCHOPTHBIX ceTsAX. [IpuHImMIbI
YIPABJICHUS] TPAHCIIOPTHBIMU CETSIMU. [ [pUHITUIIBI 31U THI TPAHCIIOPTHBIX CETEM.

I[I/ICHI/IHHI/IHa «COBpeMEHHbIe BOJIOKOHHO-ONITUYE€CKHUE CUCTEMBI IEpeaaInd»

Tema 1. Oco0eHHOCTH TOCTPOEHHUs] BOJIOKOHHO-oNTHYecKuX cucTtem nepenaun (BOCII).
[Togrembl: Metoapl yIIOTHEHHUSI BOJIOKOHHO-onThueckux JuHUN cBs3u (BOJIC). OcHoBHBIE
XapaKTEPUCTUKHA aKTHBHbIX M maccuBHbBIX KomnoHeHToB BOCII m BOJIC. JlucnepcnoHHBIE
XapaKkTEPUCTUKA MHOTOMOJJ0BBIX OB.

Tema 2. Knaccupukauus BOJIOKOHHO-ONTHYECKUX BOJTHOBOJ0B.

ITonremsr: CTtyneHuaTble BOJOKOHHO-ONTHYECKHE BOJHOBOBL. ['paguentasie BOB. MarepuanbHas
Y BOJTHOBOJIHAsI TUCIIEPCHH.

Tema 3. Oco0eHHOCTH HCNIOJIL30BAHUA COBPEMEHHBIX 0IHOMO10BbIX BOB.

[Togremspr: IlepcrieKTUBBI pa3BUTHUS OJHOMOJIOBBIX JUHUW CBs3u. OOiactTh TNPUMEHECHUS
MHOroMo1oBeIx BOB. Henuneitnbie 3¢)(hekThl B BOTOKOHHBIX CBETOBOAX.

Jucuunnuza «CoBpeMeHHbIe 0eclPOBOIHbIC TEXHOJIOTHHN

Tema 1. Oco0eHHOCTH apXUTEKTYPbl COBPEMEHHBIX 0eCIPOBOIHBIX TEXHOJIOTHIA.



[Monrempr: CuMIUIEKCHBIE U JIyIJIEKCHBbIE OecnpoBOJHBIE TexHoioruu. Onruyeckue u
paIMOBOITHOBBIE OecnpoBoHbIe TexHoyoruu. [lpuHnumbl pabor u ocobenHoctu Bluetooth,
RFID,ZigBee, NFC, LOWPAN, WI-Fi, LoRa, WiMAX. TIpuemo-nepenaua ganusix GSM, CDMA,
TDMA. Texnonoruu loT.

Tema 2. lllnpokono/10cHbIE CHTHAJIBI B CHCTEMAaX CBA3H.

ITonrembr: Moaenb 1H(POBBIX CUCTEM CBSI3U C IIMPOKOIIOJIOCHBIMU curHasamu. lIupokononocHsle
CUTHAQJIBI C TPSMBIM PACIIUPEHUEM CIEKTpPa, BBIMTPHII OOpaOOTKHM M TOMEXO3aIIUIICHHOCTb.
HInpOKOIOIIOCHBIE CUTHAJIBI CO CKAYKaMU 4acTOThl. KoppensiroHHbIe CBOMCTBA IIUPOKOIIOJIOCHBIX
CUTHQJIOB HAa OCHOBE IICEBIOCIYYaWHBIX IIOCIEIOBATEIBHOCTEM M OPTOrOHAJIBHBIX KOJOB.
CuHXpoHu3a1ys B IIMPOKOIOJOCHBIX CUCTEMAX LU(POBOIL CBS3H.

Tema 3. CnyTHHKOBBIE CHCTEMBI CBSI3M M BeLIAHHUS.

ITonrembr: OcoOeHHOCTH PACIPOCTPAHEHUS PAJHOBOJH B CIIyTHUKOBBIX TEJIEKOMMYHHMKAIIMOHHBIX
cucreMax. OCHOBHBIE JMaNa3oHbl YacTOT, MCIIOJIb3YEMbIX B CIIyTHUKOBBIX CHCTEMAax CBS3U.
MeTo bl MHOTOCTAHIIMOHHOTO JOCTYIIA B CIIyTHUKOBBIX CUCTEMAXx CBSI3H.

Tema 4. XapaKTepUCTHKH AHTEHH.

ITonremsr: Ilonme naByX sieMeHTapHBIX H3JIydaTesied, AanbHSs M OMMXKHAS 30HBI AHTEHHBI,
JMarpaMMma HampaBICHHOCTH aHTEHHBI, KOA(QUIMEHT HANpaBJICHHOTO JCHCTBUS aHTEHHBI,
MOJIIPU3ALIMOHHBIE [TapaMeTpbl aHTEHHbI, Kiaccudukauus aHTeHH. dpaxTanbHble aHTEHHBI, MX
IIPEUMYILECTBA 10 CIIEKTPY MOIIHOCTH.

I[I/ICLII/IHJII/IHa «Puznueckne NMpOoUHECChl HAHOIJICKTPOHUKH U ONITOIJIEKTPOHUKH

Tema 1.2/1eKTPONIPOBOAHOCTH NMOJIYIIPOBOHHKOB.

ITonremsr: Knaccugukaius TBEpAbIX Te MO SHEPIeTUYECKOMY CHEKTPY 3JEKTPOHOB B HUX; pacyeT
KOHLEHTPAallMd HOCUTENIEH 3apsna; 3JEKTPOIPOBOJHOCTh COOCTBEHHBIX IOJYNPOBOJHUKOB;
JETUPOBAaHWE JIOHOPHOM M aKIENTOPHOM NPUMECBIO; 3JIEKTPOIPOBOAHOCTH JIETMPOBAHHBIX
KPHUCTAJLJIOB.

Tema 2. HepaBHoOBeCHBIE IPOLECCHI B MOJIYIIPOBOJHUKAX.

ITonrembl: PexomMOuHAIMs 3IE€KTPOHOB U JIBIPOK; MEXaHM3Mbl PEKOMOMHAIMM 3JIEKTPOHOB U
AbIpoK; AU(GQY3nOHHBIM © ApeioBbIi TOK B MOJYNPOBOAHUKAX; ONUCAHHWE TOBEACHUS
HEPaBHOBECHOI'O UMITYJIbCA HOCUTEIIEH 3apsia.

Tema 3. JIEKTPOHHO-ABIPOYHBIN MEPexo] B MOJIYNPOBOIHUKAX.

[Togremsr: [loTeHuumanbHBIM  Oapbep; TpaHCHOPT 3apsga uepe3 Oapbep; BOJbTaMIIEpHas
XapaKTepUCTHKa pP-N-Tepexoja; I'eHEepPallMOHHO - PEKOMOMHAIIMOHHBIE TOKH B Pp-N-TIEPEXoe;
OapbepHasi eMKOCTb p-N-riepexona; AMPpPy3uoHHAs EMKOCTh P-N-TIEPEX0/1a; MePEXOAHbIE IPOLECCHI
B pn-nepexo/ie; mpoOoii p-N-nepexosa.

Tema 4. HanodnekTpoHuka.

[Tonrembr: OOnacTi mNpUMEHEHUs KBaHTOBOpasMepHbIX cTpykTyp (KPC). OcHoBHbIE
npeumymiectsa  npubopoB Ha ocHoBe KPC mo  cpaBHEHHI0O € KJIaCCHUYECKHMH
MOJTYIIPOBOTHUKOBBIMU TIpubopamu. KBaHTOBO-pazMepHble 3(PQeKThl. DIEKTpOHHAS CTPYKTYpa,
ontuyeckue cpoicTBa. CBsA3b pa3MepoB € (PYHKIMOHATBHOCTHIO. COBpPEMEHHBIE 3JIEKTPOHHBIE
YCTPOMCTBA HA OCHOBE HAHOCTPYKTYP.
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