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1. OBIIME IIOJIOXEHU S

1.1.  OenepanbHEI  rOCyIapCTBEHHBIH  06pa30BaTENBHbIN CTaHIapT  BEHICIIETO
obpazoparns (PI'OC BO) mo ‘ manpasmenmio moxrotoBka 09.04.01 «MudopmaTtuka u
BBIMHCIMTENbHAS TEXHHKA» (YPOBCHb MArMCTPATYpHI) YTBEPXK/IEH INpHKa3oM MHUHHCTepcTBa
obpasoBanus 1 Hayku Poccuiickoit ®eneparnmu ot 19 ceHTs0ps 2017 1. Ne 918.

12. O6nacte npodeccHOHANBHON  HEATENPHOCTH  BBITYCKHUKOB, OCBOMBIIHX
IIPOrpaMMy MarucCTpaTyphl, BKIKOUYAET:

- 06 Csi3p, nHHPOPMANMOHHEIE M KOMMYHHKALWOHHEIE TEXHOIOTHH (B chepe
IPOCKTUPOBAHMS, pPa3spabOTKH, MOJCPHHU3AIUM CPEJICTB BEMHUCIHTENHLHOM TEXHUKHA W
HH()OPMAITHOHHBIX CUCTEM);

- 40 CkBo3Hble BHABI MPO(ECCHOHATLHON EATENHHOCTH B IPOMBIILIEHHOCTH (B
chepe HaydyHOTO PYKOBOICTBA HAYYHO-HCCIENOBATEIBCKAMH U OIBITHO-KOHCTPYKTOPCKUMHU
paspaboTkamy B 001aCTH HHPOPMATHKHA H BEIMHCIATENBHON TEXHUKH).

1.3. Buzbl mpodeccroHaTEHON IEATEIbHOCTH, K KOTOPHIM TOTOBSTCS BBITYCKHHKH,
OCBOMBIIHE IIPOrPAMMYy MarkCTpPaTyphl:

- HAay4YHO-HUCCIIEI0BATEIbCKAS.

14. TIlpm paspaboTke H pealMsamud  IPOrPAMMBEL Maructpatypel  MHUDT
OPUCHTHPYCTCS HA KOHKPETHEIM BHJ (BHIBI) MPO(ECCHOHATBHOM IESTEILHOCTH, K KOTOPOMY
(KOTOPEIM) TOTOBATCS MArHCTP, HCXOIs M3 mOTpeGHOCTEH pHIHKA TpyXa, Hay4JHO-
UCCIIEI0BATEIIbCKUX ¥ MaTEPHAILHO-TEXHUIECKHUX PECYPCOB OpraHH3aIlyH.

1.5.  BcerynurensHble HCHIBITaHWS TPH TIIPHEME B MarucTpaTypy IO HaIlpaBJICHHIO
09.04.01 «Mudopmaryka i BEMHCIUTENbHAS TEXHAKAY, IPOBOILTCS B dopme cobecemoBanmusl.

OCHOBHO! ILENbI0 BCTYNHTENBHOrO HCIBITAHHS SBIAETCS OTGOD abUTypHEHTOB,
HaubOlIee MOArOTOBIEHHBIX K IPOJOIDKCHUIO OOYYEHHS B MAariCTPaType BBICIIETO y4eGHOro
3aBCNICHUS MO HanpaBleHHIO moAroToBkd 09.04.01 «MubopMatika M BEMHCIHTENIbHAS
TEXHHUKA.

3aga4aMy BCTYIHUTEIBHOTO MCIIBITAHMUS SBIITIOTCS:

= OLICHKA YPOBHS 3HAHWN M YMEHHUH B IPO(eCcCHOHATbHOM 00IacTH;

- BBIABJICHHE CTCHEHH IOJTOTOBICHHOCTH K TIPOJOJDKEHHIO OOyYeHHS B
Marucrparype.

Bonpocel, BerHOCHMEIE Ha cobecenoBaHUe, ONPENeNIOTCS HACTOSMIEEH IIpOrpaMMoii, B
OCHOBY KOTOPOH TMOJIOXEHE! KBaIM(pHUKAIMOHHbIE TPeOOBAHHS, IPebSBIIEMbIE K GaKaTaBpam, B
COOTBETCTBHH C (eAepaNbHBIM TOCYJApCTBEHHBIM 00Pa30BaTETbHBIM CTAHAAPTOM BBHICIIETO
o0pasoBaHHsi IO OJHOMMEHHOMY HAIIPaBICHHIO OATOTOBKH 09.03.01 «Hudopmaruka u
BBIUHCIIATENbHAS TEXHUKA .

1.6.  BerymuTenbHOE HCHBITAHWE CONEPIKAT OIEHKY 3HAHHUH abuTypHeHTa 110
CIEIYIOIUM TUCIUTUIAHAM:

- AZIMPHVCTPHPOBaHHE CeTelf i COPOBOXKAEHHE IPOrPAMMHOTO 0GECIIEYEHHS,

- AJITOPUTMBI ¥ CTPYKTYPHI JAHHBIX;

- ApPXUTEKTypa MEKPOIIPOIIECCOPHBIX CHCTEM M CPEJICTB;

- W36paHHBIe pa3iens! BEICIIEH MATEMATHKH,

- OneparoHHbIe CHCTEMEL,

- OCHOBBI TPOTPaMMHPOBAHHSL Ha A3BIKE BHICOKOTO YPOBHSI;

- I[porpamMmupyeMble TOTHIECKAE HHTETPATHHBIC CXEMBIL,
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- Ludposas cxeMOTeXHHKA,
- OJEeKTPOTEXHHKA,
= OJeKTpoHHKa.

2. VYET MHAVBUIY AJIGHBIX TOCTYKEHUIA

Wnnusunyanereie noctmkenns (MJI) mocTynmaromero B MarucTpaTypy, yKa3aHHBIE B
. 2-5, MOTyT oueHWBaThcs cymmapHo B 100 Gawios. Ofmas cyMMa WMHIMBHAYaIbHBIX
JocTrKeHuH B mil. 1, 10-14 MoryT olleHHBaThCA CyMMapHO B 25 6aJIIoB.

MakcnmanbHoe KOMMIECTBO OamioB, KOTOPOE MOXKET MONYYMTh IIOCTYIAIOUIMH 3a
HHIUBUyalbHBIE TOocTHXKeHHS — 100 Gaos.

IIpy mOCTYIUIGHHH B MAarucTparypy YYHTHIBAIOTCS FHIVBHAYATHHBIE JOCTHXKEHHUSA 34
2022-2025 rr.

Ne MaxkcumasbHBbIH JloKyMeHTHI 115t
HanmeHOoBaHWe HHAMBHIYAILHOIO JOCTIKEHUS
/o 6au 3a U]  poarsepsknenns Hamuums K|

Hanuune pumioma (GakanaBpa, crielManncTa) ¢ Komms (vmu moyiuHHMK)

1. 10 6ayutoB
OTIIHIHEM JUIioMa
ITo6egurens npoeogumoro MMOT xakaToHa :

2. SoC Design Challenge 100 Gamnos Jluruiom nobenurerns
Ilpusep mpoogumoro MHOIT xakatoma SoC

3. Design Challenge 75 6atoB Jurmom npusepa

4. Tobeprem HPOBOHHMHUX ML 100 6asuioB Juruiom noGenurend
TEXHOJIOTHYECKHX COpPeBHOBaHHUi «Pangmodecty

5 Ipuzep nporogumerx MUDT TeXHOIOTHYECKHX 75 Gamion TTvmuiom npmsepa

copeBHOBaHui «Pamnodect»

[To6eaurens mnposomumoro MUIT  koHkypca
6. TBOPYECKMX M IPOEKTHBIX paboT mo mpoduo 40 6asyutoB Hunmom nobenurens
HaIlpaBJIeHHs TIOJrOTOBKH

Ilpuzep  mposomumoro MHUDT  koHKypca
7. TBOPYECKMX ¥ NPOEKTHBIX paboT MO MpohHIIO 25 6asutoB Juruiom npusepa
HarpaBJIeHHUS MOJArOTOBKH '

INo6emurens MexayHapogHOTO WIN
Bcepoccniickoro koHKypca (BBICTABKH) HAYYHBIX
8. H TBOpYECKHX paboT, MexayHapoaHod wuiIu 40 GatoB Juruiom nobemurens
Bcepoccuiickolf  CTYIEHYECKOM  OMMIIAAMED
(veMnuOHAaTa) MO NPOQUII0 MATHCTPATYPhI

Ilpuzep wmm maypeaT MexXITyHApOIHOrO HIH
Bcepoccuiickoro KoHKypca (BHICTABKH) HAYYHBIX
9. U TBOpUYeCKHMX paboT, MexIyHaponHoi win 25 bamioB
Bceepoccuiickolf  CTymeHYECKOH — OMMMITHAIbL
(4eMIHOHaTa) 1O MPOQHUIIFO MATHCTPATYPEI

Juriom npusepa win
jaypeara

ITucemeHHOE corjacue OopraHuvsalnun 0
NpCAOCTaBJICHUH MECTa IPAaKTHKH C YKa3aHHEM 10 6108 IIucemo Ha O(i)I/IIII/IaJ'ILHOM
TEMaTHUKH HpO(bGCCI/IOHaIIBHOI\;I ACATCIIBHOCTH, GnaHke OpraHusanuu

COOTBGTCTBYIOIHeﬁ HaIIpaBJICHHIO ITOATOTOBKH

10.
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Ne MaxcumanbHBIH JlokyMeHTBI m1st
HaumeHoBaHNe HHIMBHIYaIBHOIO JOCTHKEHHU
/1 6awt3a U]  foarsepxaenns Hammans W]
Hanuune Hay4yHBIX mNyOnuKaimii 110 TeMaTHKe
o 10 20 6asios
HaIIpaBJICHUH MOATOTOBKH Wik PH]I:
- omyONMKOBaHHBIE  HAy4HBlE  CTaTbd B
€LICH3UPYEMBIX  JKypHalaX, BXOIAINHX B
p 124 yP ’ - 1o 10 6ayutos
MeXIyHapoaHele 0a3pl HUTHpOBaHHY Web of
Science u Scopus .
Kcepokonus (THTYIbHBI#H
- oImyONHMKOBaHHBIE Hay4YHbIE CTATHH B BEIYIIMX
1o 10 6aymos JIUCT, OTJIaBJICHHE, TEKCT
11. | peneH3upyeMsbIX xXypHanax u3 nepeuns BAK
MyONUKAI|H, BEIXOIHEIE
- omyOIMKOBaHHBIE CTaTBM B OJKypHAIax, THEHERE)
BKJIIOUEHHBIX B Poccuiickuii HWHIEKC Hay4HOTro 1o 3 6amios
nurupoBanust (PUHI)
- OMyOJIMKOBaHHEIE TE3HUCHI Io 2 6amios
- IATEHT II0 TeMaTHKe HATIPABJICHHS [TOATOTOBKH 1o 10 6awios
Hannvue ceprudukaroB, MOATBEPIKAAOLIMX He Goree 10
KBATM(UKALMIO He HIDKE 5 YPOBHS B paMKax 6aJuioB,
12. | mpodeccroHanbHBIX CTaHAApTOB, | 1O 5 GayuToB 3a Ceprudukar
COOTBETCTBYIOIIMX o0pazoBaTenbHOM KaKIbIN
mporpamme cepTudHKaT
He Goiee 10
Hamvaue pgurutoma  wim ceprudukara o 6amos,
JOTOJIHUTEIFHOM o6pa3zoBaHHUH (Bxmrouas | 1o 5 6auios 3a
13. . i 9 JluruioM uimm cepTrdUKaT
OHJIAHH-KypCBI) B 00JIaCTH, COOTBETCTBYIOIIEH KaKIbIH
obpasoBaTebHOI porpaMme JIATUIOM WITH
cepTudHKar
Yyactue B MesxyHapoHOM WA He 6ostee 10
BceepoccniickoM KOHKypce (BBICTABKE) HAYYHBIX 6asu10B,
14. | m TBOp4ecKux pabotr, MexmyHapoxuoii miu | 1o 2 Gawio3a | CepTuduKaT yyacTHHKA
Bceepoccuiickolf  cTymeHUYeCKOM — OMMIIMAne KaXKIIbIi
(4YeMnHOHaTe) 10 MPODUIIIO MarKCTPATYPEI cepTuduUKar

noaroroBkn 09.04.01

I/IHI[I/IBI/II[yaJIBHI)IC HOCTHMOKCHHS OLICHHUBAIOTCA B JCHb IPOXOXKJACHHA IIOCTYIAIOIIAM
BCTYIIUTEIIBHBIX HUCIIBITAaHUI. OHeHI/IBaIOTCSI TOJIBKO IIPEACTABIICHHBIE B 3K3aMCHAIIMOHHYIO
KOMHCCHIO HHIUBHIAYaIbHBIC JOCTUXKEHUA B COOTBETCTBHH C Pa3JaeiioM 2.

B nn. 8, 9 u 14 WJI yuuTsIBaroTCA KOHKYPCHI M OJHMIIAA/IBI 10 TEMATUKE HAMPABICHHS

«HpopMaTHKa ¥ BBIUKCIUTENBHAS TEXHHKA». JK3aMEHAIIMOHHOMN

KOMHCCHeH YCTaHaBIMBACTCA COOTBETCTBUE TEMATHKH KOHKYpCa HJIHA OJIMMIIAAJIE] HaIlpaBJICHHUIO

IIOATOTOBKH MarucTparypsl.

HHXC

IIpu ywere m. 10 W] sK3aMeHAIMOHHOW KOMHCCHEW yCTAaHABIMBAETCS COOTBETCTBHE
TEMATHKd NpOPECCHOHATBHOM JNEATENBHOCTH OpraHW3allid HAIPAaBJICHHIO IIOJTOTOBKH
MarucTparypsl.

IIpu yuere n. 12 V]I yunThiBaroTCs cepTHOUKATEL, OATBEPKAAIONINE KBATH(DUKAIIIIO He

S ypoBHS B paMKax

o0pa3oBaTeNbHOM IporpamMme.

IpodeccHOHATFHBIX

CTaH/IapTOB,

COOTBETCTBYIOIIHUX

3a Bce MHAMBHIyaJIbHBIE IOCTI)KEHHS I1.12 MOXeET OBITH BBICTaBICHO He Gosee 10
0aJTOB CyMMapHO.



Ipu ywere m. 13 WJ| yuuTeBaeTcs Hanuude JIWIUIOMA MIH CepTHHUKATA O
JIOIIOJIHATEIBHOM ~ 00pasoBaHMHM B O0NACTH HHXXEHEPHBIX HAayK, COOTBETCTBYIOIIUX
HarnpasjieHHOCTH [Ipoduiis marucTparypsr.

Komuccnell ycTaHaBmmBaeTcs: COOTBETCTBHE 0OIACTH MPEICTABICHHOTO cepTuduKaTa o
JOIOJHATEIBHOM 00pa30BaHNH HAPABICHHOCTH MaruCTPATYPEL

3a Bce WHIMBHUIYAIbHBIE JOCTIKEHHS II. 13 MOXeT OBITh BHICTAaBIEHO He Goiee 10
6aI0B CyMMapHO.

OK3aME€HAIlMOHHAsA  KOMHCCHS ~ OLEHHBAaeT  IIPEICTAaBICHHBIE WHIUBUYaTbHEIE
AOCTHJKCHHS B ICHb IPOBEICHHUS BCTYIHUTEIBHBIX HCIBITAHUM U MEpPENaeT IMPOTOKOJBI OLEHKH
WUHJIMBUIYIbHBIX JIOCTIDKCHUHA BMECTE€ C IPOTOKOJNAMH DPe3yJIbTaTOB BCTYIMTEIHHBIX
HUCIIBITaHUH.

3. TIOPAJIOK Y PETJIAMEHT ITPOBEJIEHMSA BCTYIIUTEJIbHOI'O UCIILITAHUS

3.1.  Ilopsnox npoBeneHus cobecen0BaHmsA

BerynurenpHble HCIIBITaHUS TPOBOAATCS B hopMe cobeceI0BaHHs.

Jatel, BpeMs M ayJMTOPHUH IIPOBEICHHS BCTYIHTEIBHBIX HCIBITAHHM HAa3HAYAIOTCS B
coorBeTcTBUH C «lIpaBumamm npuema B Marmcrparypy PemepalbHOro IocyaapcTBEHHOTO
ABTOHOMHOTO  00pa30BaTeNbHOTO YYPEeXKICHHs BhICIIEro oOpasoBaHus «HarpoHanpHbLH
HCCIICIOBATCIIbCKUA YHUBEPCHTET «MOCKOBCKHM HHCTHTYT 3JIEKTPOHHOM TexHHKH» B 2025
TOY».

Bo Bpems BCTYNMTENBHOTO HMCHBITAHHS IOCTYNAIOMIEMY 3aJa€TCi IO  OJHOMY
TEOPETUIECKOMY BOIPOCY U3 TPEX pas3leNoB IPOrpaMMbl BCTYIHTEIbHBIX HCIBITAHUN (BCETO
TpPH BOIpPOCA) M JAAeTCS BPeMs HA IIOATOTOBKY. Jlisi IOATOTOBKH BBIIENEHO 45 MHHYT,
pa3pelneHo MoJIb30BaThCd JIIOOBIMH MaTepHalaMH, B TOM YHCIE COOCTBEHHBIMH 3aIUCSIMH
JeKIU, y4IeOHUKaMH, METOJWYECKHUMH IIOCOOMSMM M Ip. McCImoms30BaHHE MOGHIBHBIX
Tee(OHOB U HHBIX CPEJICTB CBS3HU HE JOIYCKAETC.

‘Ilpu  oTBeTe 5>K3aMEHAIMOHHOM KOMHCCHEH MOXET OBITH 3a1aHo 10 Tpex
JIONIOJTHUTEIIBHBIX BOIIPOCOB B COOTBETCTBHH 00CYKIaEMOM TEMOIA.

B xome colecemoBaHus MOCTYmAIOmMM MOIYT OBITH Takke 3afaHBI BOIPOCHL
HAIIPAaBIICHHbIC HA YTOYHEHHe NPHYMH BHIOOpA OIPENENCHHOM MPOrpaMMBI MarHCTEpPCKON
TIOJITOTOBKH, KPyra HHTEPECOB IIOCTYMAOIIET0 M LeTIeH ero MOCTYIICHNS B MaruCTPaTypy.

MakcumanbHOe KONMYECTBO GallIoB, KOTOPOE MOXKET MONYYMTh HOCTYIAMOIIHHA IO
pesynbTaTaM cobeceioBaHus — 75 GaIoB.

MaxcumansHOe KoMM9ecTBO 6amioB, HaGPAaHHBIX IO COBOKYHHOCTH BCTYIIHTEIBHBIX
WCIBITaHUM U MHIAUBUALYAIBHBIX MOCTIKeHUHM — 100 6amioB.

OK3aMeHAIMOHHAs KOMUCCHS 10 IPUEMY BCTYHMTENHHBIX HCIBITAHUM B TEUEHHE OHOTO
JIHS TIOCJIe IPOBEJCHHUS SK3aMEHa OIEHUBAET OTBETHI MOCTYMAIOIUX M IEPENacT MPOTOKOIEI C
pe3ynbTaTaMy BCTYIUTENbHBIX UCIBITAHMMA B IPHEMHYIO KOMHCCHIO.



4. HEPE‘-IEHB BOITPOCOB, BEIHOCHUMBIX HA BCTYIIUTEJILHBIE UCIIBITAHUS,
IT0 OCHOBHBIM YYEBHBIM NUCLIUITJTIMHAM

4.1.  TemslI pa3aesos s cobeceJOBaHUS:

AJIMUHHCTPHPOBaHHE ceTell H CONPOBOKIEHHE IPOrPAMMHOIO 00ecIIeYeH s,

I Crex mpotokomnoB TCP/IP u IP-ampecamusa. DranorHas Momens OSI. OcHOBBI
MapIpyTH3alui ¥ IPUHIUIBI IIOCTPOCHHS HOJCETEH. YPOBEHD NPHIOXEHUH U TPaHCIIOPTHBIH
YPOBEHb cTeka mpoTtokoioB TCP/IP.

2. Pacmipenenennsie  cetm  m  Mapmpyrmsatopel.  OCHOBEI  paGOTHI ¢
MapmpyTu3atopamu. Hactpoiika mapmpytusaTopoB. Ilomydenne MHOGOPMAIMH O COCETHHX
ycrporctBax. OTiMYie MapIIpyTH3aTOpa OT KOMMYTATOpA.

3. CereBas Tononorus. Peer-to-peer u client-server Mozenn B3amMOpeHCTBHSL.
JIOCTOMHCTBA U HEIOCTATKH.

4. IPv4 u IPv6 anpecanms. IIpuunubl noseienus IPv6. Pasnmenenme Ha mopcerw.
®opmar u crpykrypa IPv6-anpeca. Cokpamerne IPv6-anpecos. Mexanusm monydenus IPv6-
aJIpecoB.

S. Becniposonnas nepenaya naHHbIX. [IprHIMIEL paGoT! GecpoBoxHOM cBs3U 5G,

nocrouHcTBa M HepocTatku. Otimwame 5G ot 4G. Ilepexon Ha 6G — OCHOBHEBIE TPOGIEMEI, TyTH
UX PEIICHHS.

6. IIporokon tpancmoprroro yposus UDP (ompenenenue, mOpTHI, MHKAICYIISIIASL,
(opMar, MyNbTHIIEKCHPOBAHME H JEMYIbTHIUIEKCHPOBAHHE), MPOTOKON TPAHCIOPTHOTO
ypoBHs TCP (IOpPTEI, yCTaHOBJICHHE COCNWHEHHs, CETMEHTHI M IIOTOKH, METOJ CKOJB3SIIEro
OKHA).

7. BesomacuocTs B ceTsx. AnroputMmbl mmdpoBanus. [IOHATHA aBTOPH3ALMH,
uieHTAGUKAIUA ¥ ayTeHTHUKarmu. [IpuHnun pabotsr anroput™a Juddu-Xemmana. Cmyx6a
SSH. Hactpotika ayTenTrdukarmu no xmodam. LiudpoBele moamucH. Bpanamayspsr.

8. DNS. IlpoctpascTBo umen. JloMeHsI. JIOMEHbI BEpXHETO ypoBHs. Jlenernposanue
u 30HBL Pecypcusie samucn. Benmymmii um momuumHeHHbIi cepsepa. KopHeBble cepBepa.
Ksmuposanue pecypcHsix 3anuceit. Komupyrommii DNS cepsep. PexypcuBHsIit 1 UTEpPaTHBHBIA
pexuM pabotsl DNS cepsepa.

9. DHCP. CnocoGbr Boimaum IP  ampecoB. OyHKmMH # KOH(GHIYpHpOBaHHE
npotokona DHCP. Pasmuamss mexny mporoxomamu BOOTP u DHCP. Anroput™ paGoTsi
DHCP. DHCPv6.

10.  Ilpoxcm-cepsep. IlpmHnun paGoThl, Ha3HaYeHHe, IPEMEpHL. Buus TIPOKCH-
cepeepoB. Komupyromuit mpokcu-ceppep. O6paTHBIL IpoKcH-cepBep. OTIHYHS MEXLY IPOKCH-
cepBepoM B VPN. JIOCTOMHCTBA ¥ HEIOCTATKH HCIIOJIF30BAHMSL.

11. Be6-ceppep. Ormume mexny Nginx u Apache. ITorstus URL CRUD. Ilonstue
TIOJIE3HOM HArpysku B oTBeTe mpokcu-cepBepa. Ctpykrypa HTTP-3ampoca. O6paGorka HTTP
3arpoca BeO-cepBepoM.

12, AnMuHECTpHpOBaHHE OIEpaMOHHON cHCTeMbI Linux. CHMBOJIHMYECKHE U
KecTkHe ccpuikd. Mepapxus daiinoBoif cuctemsl. CTaHmapTHBIE IIOTOKM BBOJA/BBIBOJIA.
IlepeHanpaBieHUs IOTOKOB.

13.  Bupryammsamus u KoHTeWHepusamus. Docker — ompeneneHHe W Ha3HAYEHHE,
OTnnunst KoHTeliHEpa OT BHpPTyanbHOM Marmwubel. MucTpykmmm Dockerfile. Memnemxeps
BHPTYaJIbHBIX MAIIWH — IPAMEPHI U Ha3HAYECHHUE.
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14.  Opxectparus KoHteliHepoB. Kubernetes — ompemeneHne u Ha3HadYeHHe.
Cootnomenne Kubernetes u Docker. ['maBubIe KoMmoHeHTHI apxuTeKTypsl Kubernetes. Vzen B
Kubernetes. [IpoctpancTBo umen B Kubernetes.

15.  Penosmropmit IIO. Pacnpemenennas cucrema KoHTpons Bepcuit — Git,
IIPEUMYILIECTBA HCIOIb30BaHus. Pemenne mpobiemsl merge conflict. OTmmaus Mexay git merge
u git rebase. Ormuus mexny GitLab u GitHub. Ommuuns mexmy Git pull u Git fetch.
Haznauenue 3ampoca Pull Request.

16.  YmpaBneHue KOHQUTYpaIMsIMU XOCTOB € IIOMOIIBIO Ansible. AlropuT™ paboTEHI U
Ha3zHaueHUe Ansible. [Ipennaznauenne daiina HHBEHTapH3aAIUH.

17.  Onpenenenne pemsmuonHod CYBJl. Unnekc B 0a3e MaHHBIX, BHILI HHIEKCOB,
ITOPUTMBL, JIeXalllie B OCHOBE MHIEKca. [pam3akums B Oa3ax maHHbIX. CBoiictBo ACID.
AHOMaMH apaJyIeIFHOTO BEITONIHEHHS TPaH3aKIui. Y poBHH u3osanun B SQL.

AJITOPHTMBI B CTPYKTYPBI IaHHBIX.

1. [lonarue acummnroTuku anroputMa. CpaBHEHHE acCHMIITOTHK. P-monHas 3amadga.
NP-nonnas 3agaqa. [IpuMeps! acCHMIITOTHK aITOPHTMOB COPTHPOBKH H ITIOUCKA.
2. JluHamuueckue  CTPYKTypbl JaHHbIX. JluHamudeckuiét maccuB. Crmcok

(OmHOCBS3HBIM M JBYCBSI3HBEIN). BcTaBka B Hadajao OJHOCBS3HOIO CIIMCKA, BCTABKa B KOHEI]
OJIHOCBSI3HOT'O CIHCKa. BcTaBka B Hadalo ABYCBA3HOTO CIIMCKA, BCTABKa B KOHEIl JBYCBS3HOTO
cnucka. ACUMITOTHKA onepanuil. Odepens, CTEK U UX peai3anys ¢ UCI0Ib30BaHHEM MacCHBa
U CIIMCKA.

3. CoptupoBka. OCHOBHBIE aNTOPUTMBI  COpPTHpPOBKH. OIEHKA CIOXHOCTH
ITOPUTMOB COPTHPOBKH. bricTpas coprupoBka Xoapa. CoprupoBka BcTaBkamu. COpTHpOBKa
BeIOOpoM. CoptupoBka MeTomoM Iry3slppka. CoptupoBka ciusaueM. OIeHKa BpeMeHHOMH
CJIO’KHOCTH QJITOPUATMA.

4. CrnoBapHBIe Olepalliid H HX pealu3amys C IIOMOLIBI0 Xem-pyHKuuii. MeTombt
MOCTPOEHHUs Xem-GpyHKIuH. XeImmmpoBaHHWE C IIEMOYKAMH. XCIIMPOBAaHWE C OTKPBITON
azpecanuel. /[BoiiHoe xemmpoBaHue. Xom-tabnuna. IlomnHOMHANIEHOE XEIUPOBAHUE CTPOK.
Pacuer xera npou3BOIBHON MOJACTPOKH.

5. JIBoM4HBIE JiepeBbs MOMCKA. Peanmu3ais clOBapHBIX omepaiuii: search (HaiiTh),
insert (BctaBuTh) u delete (ynamute). Peanmsarus onepanuit min (MEHEEMYM), max (MaKCEMyM),
pred (npenmsimymmit) u succ (cnmemyrommit). [TocTpoeHHe IBOMYHOTO JiepeBa IIOHMCKA.
CbanancupoBaHHBle JBOMYHBIE nepeBbs. MuBapmantel BST, acuMmnrornka omepaiuii Hap
JIEPEBOM.

6. ABJI-nepeBbs. banancupoBanne ABJI-nepeBbeB. bazoBeie omeparuu Hagx ABJI-
JepeBbsIMU (yIAIUTh JIEPEBO, IMOUCK IO KIFOYY, MHHHUMAJBHBIA KIFOY, MAKCHMAIBHBIA KITIOY,
BCTAaBUTH y3€Jl, HCKIIOYMTE y3el) B uX peammsanus. Iloctpoenne ABJI-nepeBa. KpacHo-uépHoe
nepeso. Ilomck B mmpuHy, B riayOuHy. B-mepeBo. B+ nepeBo. CpaBHenme ¢ B-mepeBom.
WuBapuanTsl B-nepeBa, acHMITOTHKA ONEpaliuil Haj TEpPEeBOM.

7. Pexypcus. Ilpsamoii u obpatHsiit xon pekypcun. CTeK BBI30BOB IPHU PEKYPCHH.
Pa36op BeIpaxkeHUH. PeKypcuBHEBIN, HTepaTWBHBIA MOMCK dncenl PuboHAUYM. ACHMITOTHKA
anroput™oB. Cxxatue nanabix. Koger Xadpdmana. Ko I'pest.



ApXHTEKTypa MHKPONPOIIECCOPHBIX CPEICTB H CHCTEM.

1. O60o6menHas CTpYKTypa MUKPOIIPOIECCOpa. OO6mmit JTOPUTM
Gynxkumonwposanus. Kinaccupmkanus —apxXUTEKTyp COBDEMEHHBIX  MHKDOIIPOIIECCOPOB.
IlpuHCTOHCKAs: W rapBapicKas apXHTeKTypsl. (QOHHEHMaHOBCKHE NPUHIMIIBI MOCTPOEHHS
KOMIIBIOTEPHBIX CHCTEM.

2, Opranmsanus cucTeM BBOAA\BBIBOJA. COBMEIIEHHOE M BBIIEIEHHOE aIpecHOE
npocTparcTBO. CriocoOb! MOAKITIOUeHUH epu)epHiHBIX YCTPORCTB. BruncanTensHas MarmmuHa
C KaHAJIbHOW CHCTEMO# BBO/Ia\BBIBO/IA.

3. Apudmerrko-norudeckue ycrpoiictBa. OmpezneleHne, CTPYyKTypa, MOAXOA K
npoekTupoBanuio. OpraHmsanus nenei mepeHoca B mpenenax cekuuum AJIY. Hapammsanume
Pa3psITHOCTH, CXeMa YCKOpEHHOro mepeHoca. PermctpoBoe AJIY ¢ paspsmHO — MOIyIBHOM
opranusanuei. CocTaB 1 Ha3HaYEeHUE CHTHAJIOB yrpasieHus. Opranusanus menei o caBury u
MICPEHOCY IIPH IOCTPOEHUH BEIYHCIIUTENBHBIX CHCTEM Ha ocHOBe AJIY ¢ paspsmaHo — MOAyIbHOM
opranu3anueit. @opmupoBanue Habopa omepanuii.

4. ApxurekTypa cucTeMbl KkoMmaHA. CucTeMa KOMaHI W CIOCOOBI apecaruy
OIepaHioB. YpPOBHH aOCTpakIMH IpEICTABICHHUS MHKPOIPOIECCOpa. bBa3oBblE IIPHHIHIIEI
[EpeBoJa IporpaMM C S3BIKOB BBICOKOTO YPOBHS B MAaIlMHHBIE KOABL KOMIWIISAIMS,
TPaHCIANHNA, acceMOIMpOBaHUe, KOMIIOHOBKA. A

5. OcHoBHBIE pexUMBl  (GYHKIHOHUPOBAHUS MHKPOIPOIECCOPHOM  CHCTEMEL
Bemmonnenne OcHOBHOM IporpamMMbl, BbI3oB mojmporpamMM. Crek. MeTom  KOJBIEBEIX
peructpoB. O6paboTka IpephIBaHUH 1 HCKIIOUeHHH. CHCTEMBI ¢ IIUKINYECKAM OIIpocoM. Biok
MIPUOPUTETHHIX IPEPHIBAHUIM.

6. Knaccupukanus cucrem mamstu. Uepapxus mamaru. CraTmueckas u
nuHamudeckas O3Y. OpraHusanus CHCTEM IaMATH B MHKPOIIPOLECCOPHBIX CHCTEMAX.
IIpuHIMIEL Opranu3anyy K3m-naMsaTd. CrocoObl oToOpakenus AaHHbIX 13 O3V B KaII-IIaMATh.

7. CrpykrypHBle KOHQUIUKTBI B CIOCOOBI MX MHHHMH3ANuH. KOHMIHKTEI 110
JaHHBIM, UX KJIACCH(HKAIM M IPHMEPHl pealn3aliii MeXaHu3MOB ux 00x010B. Cokpalenve
IOTEPh HA BEHIIOJHEHHE KOMAaHI Iepexoja M MeTOAbl MUHHMH3AIMHd KOH(IMKTOB IIO
YIIPaBIICHHUIO.

8. Ob6men mHbOpManueldl MEXAy dIeMEHTaMH B MHKPOIPOIECCOPHEIX CHCTEMAX.
Opranuzanus MuHAOTO 0OMeHa. Buis! u mepapxun muH. MeTo 161 moBsIIeHus 3 PEeKTHBHOCTH
IIHH.

0. ITorokoBoe  GesomacHoe  mporpammupoBanue.  Cemadopsl.  I[Ipumeps
pacipezeneHus 1 OTpaHHYeHHUS IOCTYIIAa K pecypcaM Ha OCHOBE ceMadopoB.

10.  Tlomxon K HPOEKTHPOBAaHHIO OHOTAKTHOTO, MHOTOTAKTHOTO M KOHBEHEPHOIo
mporieccopa Ha mpuMmepe apxurekTypbl RISC-V. CpaBHeHme ¢ ApyruMH IOAXOJaMH K
peanu3anii MUKPOAPXUTEKTYPBIL.

N36pannbie pa3mesbl BhIcHell MATeMATHKH.

1. Marpuna u ompegenurens. CucTeMa JMHEHHBIX —ypaBHEHHA. Y CIIOBHE
coBmecTHOCTH. DyHIaMEHTaNbHas CUCTeMa pEelIeHHH OTHOPOIHOM cucTeMbl. OOIee peneHue
HEOJHOPOTHOU CUCTEMEI.

2. @yHKIMK ONHOH M HECKOJNBKUX JIEWCTBHTEIBHBIX MEPEMEHHBIX. [Ipon3BonHas U
gacTHele mpom3BogHbe. Juddepenmuan. Popmyna Teimopa. Haxoxmenwe skcTpeMyma u
YCIIOBHOT'O 3KCTpeMyMa (YHKITHH.



3. Onpenenennsii waTerpan Pumama u  ero cBoiictBa. MHTerpupyemocts
HETIPEPRIBHBIX U KyCOYHO-HENPEPHIBHBIX GyHKIHH. Heco6cTBEHHEe HHTETpaIbl.

4. QyHKIHH KOMIIIEKCHOI'O IIEPEMEHHOTO0. HenpeprisrOCTS u
nuddeperuupyemocts. Vciopus Komm-Pumana. Anammiuyeckne (GyHKIMY ¥ BX CBOMCTBA.
S. ITonsitre BhIYeTa B H30JIMPOBaHHOM 0c000i Toyke. Brruer B YCTpaHUMO# 0c0o60it

To4Ke. Berumcienwe BEIeTa B momoce nepsoro u m > 1 mopsiaka. OCHOBHAs Teopema o
BBIYETAaX.

6. Huckpernoe npeoGpazoBanme Oypse. BricTpoe mpeobpazosamms Dypre.
Anroput™ «6a6oukay. Otinuune BIID oT AI®.

7. QyHKuun anrebps! sorukd. CoBepIIeHHas AUSBIOHKTUBHAS HOpPMaJbHas (opMa.
Ipencranenue dyrxumit B Bune mommmoma JKerammma (cymecTtBOBaHMe U CIUHCTBEHHOCTE).

8. Ionste MHOXECTBA. MOmHOCTS MHOMeCTE. CUETHELC MHOX€eCTBA U MHOXKECTBA
MOMHOCTH KOHTHHYyM. Onepanuu Haj MHOXKECTBAMH., QOpMyITBI JIOTHKH BBICKA3BIBAHMIL.
HctruaoCTS M 10XHOCTE hopmy Ha Habope ImepeMEHHBIX.

9, AJITOPATMEI, BEIMHCIAMEIE (yHKIHH, PaspeIINMBbIe U IIEPEUUCITHMEIE MHOXKECTBA.
Mammust Tetopuara. ITocTaHoBKa IPOGITEMBI OCTAHOBKH B 68 HEPa3peInuMOCTb.

10.  OpuenrupopanHsie u HEOpUCHTHPOBAHHEIE Ipadbl. DneMeHTsI rpada, moarpadsr,
Croco6BI 3aanus rpapos. UsoMophusm rpadoB. CBA3HOCTS.

11.  Cers ITetpu. Mapkuposka ceTeit. ITepexompl, mo3umun. ABTOMAaTHAS CeTh Ietpmn.
Hoctpoenue rpados oneparuii.
12. CnyuaiiHble BemMUMHBI W 3aKOHEI pacnpeneneHus. DyHKIHUA K IIOTHOCTD

PacIpesieNien s BEPOATHOCTEH, uX CBOHcTRa. UHCIOBEe XapaKTCPUCTHKY CITyYalHBIX BEIHYHH.
Hopmansnerit 3akon pacnpenenenus u ero XapaKTEPHUCTHKH.

13.  Yucnennsle meroms PCIICHHS HEIMHEWHBIX ypaBHeHHH. MeTox JHUXOTOMHH,
METOJ IPOCTEIX HTEPAIMid, METO XOp, MeTox HeroToHa. CKOpOCTh CXOMMMOCTH METOJIOB.

14, Yucnennoe mabdepernuposanme. 3amaua  Komm UIs  OOBIKHOBEHHOTO
AuddepeHnuanbHOro ypaBHeHus. Meron Ditnepa, Ditnepa ¢ nepecueroM, Penre-KyrTeL.

15. [TocranoBKa 3ama4n MammEHOTO 00y4enust ¢ yunrerem. Cxema paboTeI HAMBHOTO
baitecoBckoro Kiaccubukaropa. AJropuT™ 00y4eHHs, OMHOKH Ipy 00y4eHHH, IepeobydcHHE.

Onepanuonnnie cHeTeMBL.

1. Oneparuosnble  CHCTEMEL Ynpasnesne mporeccamu, IUNTAHUPOBAaHHE U
AUCTICTYCPU3ALMS TIPOIECCOB, B3aUMOJCHCTBHE W CHHXPOHH3ALHUS MPOIECCOB, TYIHKOBBIE
cutyanuu. I'pad cocrosauit mponecca.

2. CrpykTypa omepamuoHHOH  cHCTEMEL Snpo  omepanwoHHON  cHcTeMbL
MoHonuTHEIE CHCTEMEL MHuoroypoBreBsIe cucTeMEl. Muxposinpa. Kiment-cepepras momers.
Onepanuonnsie cucTeME! peatsHOro BpemeHu. Ilepexirouenne konrekcra.

3. IIpouece 3arpysku omepamuoHHOH crCTEMDL BIOS, UEFI - na3sHauenwe,
CXOZCTBA U 0TS, 3arpy3unk Ha mpuMepe GRUB2.

4. lloHaTHS oOmepanuoOHHON cHCTeMEL. IIpomeccrr.  AnmpecHbre IIPOCTPAHCTBA.
Oprauuzanus namsta npornecca. CerMeHTbI HaMaTy Imporrecca. »

5. BzanmoGnokupoBku (deadlock) B  omepamwomHOM cucTeMme. Ycnosus
BOSHHMKHOBCHHS ~ PECYPCHBIX  B3aHMOGJIOKHPOBOK. Obnapyxenue wu NIPEOTBpAIEHHUE
B3aHMOGIIOKHPOBOK. AJITOPHTM GaHkupa.



6. QaiinoBele cucrembl. OpraHuzamnust ¢aiinoB, GyHKIHH (ailIoBOA CHCTEMEL.
@aiinosele cucteMsl FAT, NTFS, ext3. Inode B Linux. [IpaBa nocryna x ¢aitnam B Linux. sgid,
suid, sticky bit.

7. Vupasnenue nuckamu. OCHOBHBIE CTpaTerHMH YIpaBICHHUs. [IyTH MOBBIIIECHUS
MPOM3BOIUTEIHHOCTH JUCKOBRIX Hakomutenei. RAIDO, RAID1, RAID3.
8. Knaccuueckue 3amaum  B3amMOJEHCTBHS TPOIECCOB. 3amadya 00eJaroImux

¢dmnoco¢oB. 3agada ynTaTenei u mucaTenei.

9. [TapannensHoe mporpammupoBaHue. II0TOKH W mporecchl. MHOIOIOTOYHOCTS.
AcunxporHOocTh. [lommepikka MHOTONOTOYHOCTH B s3BIKaXx mporpammupoBanus C, C+t.
Otnmuus mexay data race u race condition.

10.  BuprtyanpHas namsTh, Ha3HaAUYCHHE, OCHOBHBIC TPOOIeMbl. MeTOIBI OpraHU3aIliH.
3amaun MeHeIKepa BUPTyalbHOM mamsaTu. CTpaTerwd pemeHus 3aJaud 3aMelleHHs CTPaHMIT
IIPH YIIPaBICHAH BUPTYaTbHOM aMSITHIO.

11.  Omnepaunonnas cuctema Linux. Omimuune ot Unix. JluctprnOyTrB omepannoHHOM
cuctemsl. OcobernocTr qucTpruOyTHBa Astra Linux.

12. Co3pmanme mporecca B OC Linux. Cucremnsie Bb30BHI fork, exec. CocrosHue
mporiecca.  IIpomecc-3o0MOu w®  mpomecc-cupoTa. [IpHUYMHBI TOSBICHHS, BIHSHHE Ha
IIPOU3BOAUTEEHOCTH CHCTEMBL.

OcHOBBI MPOrpaMMHPOBAHHA HA SI3bIKE BLICOKOI'0 YPOBHSIL.

1. Kommumsimuss ~ mporpamMmbl.  Otambl KoMmwianud.  OTiwaus — MEXIy
KOMIIIIUPYEMBIMH U HHTEPIPETHPYEMBIMHU S3bIKaMU IIporpamMmupoBanus. [IpuBenuTe mpuMepsl
TakWX s3BIKOB. JIMpeKTHBBHI mIpemporeccopa. Otnmanka mporpamMmbl. COopka IporpamMbl —
makefile, cmake.

2. Beunenenue u ocBoOOXKIEHNE TUHAMIUECKOH maMsaTu B mporpamme. HasHauenne
dynkmmii malloc, free B s13p1ke C 1 BX OTIIHYHE OT OonepaTopoB new, delete B s3pike C++.
3. OcHoBBl s3bIKOB nporpammupoBanus C um C++. IlepemeHHble, yKa3arel,

CCBUIKH. MaccuBEl, CTpYKTYypbl, 00BeIUHEHNS U OUTOBBIE MO, SIBHOE M HESBHOE MPUBEIACHUE
tunos. Tum auto.

4. VMuple ykaszaremu. Omimums  Mexnay — std:iunique ptr, std::shared ptr,
std::auto_ptr. Yrteuku mamsaru. Oneparopsl new u delete. Momemu mamsata. Bpems xu3uu
oowexTa. Mnuoma RAIL

5. OO0BbeKTHO-OpHEHTHPOBAHHOE IPOrpaMMHUpOBaHUe. MHKamcyasanus. Ykasarelb
this. Cnenuanbuple MeTombl Kiacca. CraTHyeckHe METOIABI W CTATHYECKHE JIaHHEIE.
Koncrantasle meronsl. KoHeTpykTop konupoBanus u nepemenienust B C++. Rvalue u lvalue.
Hcnone3oBanue std::move.

6. OO6BeKTHO-OpUEHTHPOBAHHOE [IporpaMMHUpPOBaHUE. Hacnenosanue.
MHoXecTBeHHOE Hac/IeI0BaHHE.
7. OOBEKTHO-OPUEHTUPOBAHHOE ITporpamMMupoBanne. CTaTHYeCKUil MOIUMOPQH3M.

Junamuueckuit momumopdusm. Ileperpyska omeparopos, ¢yHKmuit. BupTyaabHblE MeTOIBI
KJiacca.

8. Crannapraas O6ubimmoreka Standard Template Library (KonTeitHepsl, HTepaTopsI,
anroput™bl). bubnumorekn Boost C++.
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9. Jlambna  BeIpakeHus. OONacTH IpUMEHEHHSA. BEBI30B  JISMOJIa-BEIPaXKEHHUS,
nepenada napameTpoB. Mcmonb3oBanue JsiMO1a-BEIpaXkeHUS, Kak mapamerpa Gyukmun. Crumucox
3axBara.

10.  Ia6nons! B s3bike C++. llaGmonsr Gynkmuit. Ileperpyska ma6nona. 11a6aonb!
KJaccoB. BapuaruBHeIi ma6IoH.

11.  M=Horonoroynoe mporpamMmmupoBanue Ha s3bike C++. Mutex, recursive mutex.
Monenu namstu. AtomapHsie onepanun. Std::future, std::;promise. KopyTussr B C++.

12.  AHamm3 Ipou3BOJUTENBHOCTH IporpamMMsl. 3akoH Ampaina, ['ycrascona. Orenka
USL. BiusiHue MCII0NIb30BaHMAs BEKTOPHBIX HHCTPYKIIHI HA IIPOM3BOAUTEIBHOCT IPOTPAMMEL

13. UML pmarpammel. [lmarpamma kiaccoB. Jlparpamma o6hekToB. Jlmarpamma
KOMIIOHEHTOB. /lnarpamma npeneneHToB. Jlnarpamma cocrosauil. Haznagenne UML guarpamm.
14. TIlpwamumsr  SOLID. [Tpunnun €IMHCTBEHHOCTH OTBETCTBEHHOCTH,

OTKPBITOCTH/3aKPBITOCTH.

15.  Tlpmsmumer SOLID. Ilpwenmn mnoncranoBku bapbapsr JIMCKOB, pasmeneHus
uHTep(dEcOB, HHBEPCUHU 3aBUCUMOCTH.

16.  ApxurTeKTypa IporpaMMHOro obecredeHus. [ paHUIBI pa3aeneHus IPOrPaMMHBIX
SJIEMEHTOB. MOHOIIUTHEIE CHCTEMBI — IOCTOMHCTBA ¥ HEOCTAaTKU. YUCTas apXUTEKTypa.

IIporpammupyembie JOrHYecKHe HHTErPaJbHbIE CXEMBI.

1. Ob6mue (cuHCcTeMHBIE) CBOMCTBA MHKPOCXEM IPOrPaAMMHPYEMOM  JIOTHKH.
Knaccudukanus nporpaMMHpPYEMBIX JIOTHYECKHX HHTETPAIbHBIX CXEM [0 apXHUTEKTYPHBIM
IIPU3HAKaM, II0 YPOBHIO MHTEIPAllMH, 110 KOJIXYECTBY IIUKIIOB MIEPEIPOrPAMMHUPOBAHHS.

2. ITpusenute xnaccudukanuio nuppossx UC. Onuimure 0COGEHHOCTH KaXI0ro U3
IIPUBCICHHBIX KJIACCOB, MOACHUB poub [IJIMC cpenu Hux. OnumuTe MapmpyT IPOSKTHPOBAHHS
ycTpoiictB Ha ocHoBe [TJIMC.

3. IIporpamMupyemMble  IONIB30BaTeNeM  BeHTWIbHbIE — Marpumsl  (FPGA,
byHKIHOHANBHEIE OJIOKH, CHCTEMa MEKCOSIUHEHMH, OJIOKM BBOJA-BBIBOA, CHCTEMHEIS
CBOMCTBA).

4, Ormaame IDUIMC CPLD or FPGA tumoB. CucreMa KOMMYTAIUH,
GyHKIIMOHABEHBIE OJIOKH.

S. MapmpyT aBTOMaTH3HPOBAaHHOTO MPOEKTHPOBAHMS YCTPORCTB Ha ocHoBe ITJIVIC.
Onumute mpoGreMbl COMPSHKEHHOTO MPOSKTUPOBaHUS cHCTeM Ha ocHose ITJIVC.

6. Oxapakrepusyiite unTepdeiic JTAG: Ha3HaueHWEe, HCTOPHS BO3HHKHOBEHHS,
COCTaB CUTHAJIOB. MeTos rpaHMYHOT0 CKaHUPOBaHUS IpH moMoIny uutepdeiica JTAG.

7. Cucremsl Ha kpuctawie (SoC), ompenenenue, CTpykrypa. IIpo6iaeMsl B METOIBI
[IPOEKTUPOBAHUS CUCTEM Ha IIPOrpaMMUPYEMBIX KPHCTAILIAX.

8. Koncrpykmun mukinoB u BerBieHus B Verilog-HDL. OGbsicHuTe OTIHMYMs, C
TOYKM 3PEHHSA CHHTE3HPYEMOM ammaparypbl, YCIOBHOH KOHCTpykumu if W KoHCTpyKInm
BeTBIIeHMs case. [IpuBenuTe npuMep, HapUCYHTE CXEMBI JIEMEHTOB, CHHTE3UPYEMBIX B TOM U
ApyroM ciaydae. OTimdne Mex1y GJIOKUPYIOIIUM B HEOJIOKUPYIOIIAM MpHCBanBaHueM B Verilog
HDL.
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IIndposas cxemoTexHuKa.

1. O6mue nonoxenus o Tpurrepax. Onpenenenus. RS tpurrep. CuHTe3 CTPYKTYp
RS tpurrepa B 6asucax M-HE u MJIM-HE. 3akons! GpyHKImoHnpoBanys. XapaKTepUCTHIECKHE
Tabunel. BpemenHbIe [uarpaMMsl paboTel. PasnoBunHocTd RS Tprrrepos.

2, Cunre3 npou3BONBHBIX TPHITEPHBIX YCTPoHCTB. CHHXPOHHBIE TPHUITEPEL
YHuBepcanbhble CMHXpoHHBIE D- 1 JK-Tpurrepsl. AJIroput™ paboThl, BpeMEHHBIE JUArPaMMEL,
XapaKkTepucTHIecKue Tabmuisl. CHHTE3 TPUITEPHBIX yCTpoicTB Ha Gase D- mwm JK- Tpurrepos.

3. Peructper. OmpeneneHus U KraccuUKaiys. YHHBEPCAIbHBIE DPETHCTPEL
IIpiMepsl cxeM, peanmsyeMbIX Ha perucrpax. CHOBHrOBble perdcrpbl. CHHTE3 CTPYKTYpPBI
cABHMroBoro perucrpa Ha D- u JK- Tpurrepax.

4. Cunre3 ctpykTyp. IlonHble rpadsl Iepexom0B CABUTOBEIX PETHCTPOB. JleIHUTENH
YaCTOTBI, IPOEKTUPYEMBIE Ha CABUTOBBIX peructpax. KosblieBsle CHéTUHKY.

5. ba30oBBle CTPYKTYpBl CYETYUMKOB: CUYETYHKH C MApAUICIBHBIM, CKBO3HBIM,
IOCJIENOBATENbHBIM U IPYIIOBBIM NepeHocoM. CHHTE3 aCHHXPOHHBIX CUéTYMKOB. [IoKa3arh Ha
IpUMepe CHHTE3a JII000T0 3-X WK 4-Xpa3psaHOro CUETUMKA.

6. Hemmdparopsr. Knaccudukanms u ompenenenme. I[IoBBIIEHHE pPa3paIHOCTH
nemudpupyemoro cioBa. JlemudpaTop Kak MHOrOQYHKIHOHAIBHBIA y3el. Peammzanus
CEJIEKTOpa C UCIOIb30BaHUEM JemudpaTopa.

7. MynbTHIIEKCOpEL.  YpaBHEHHE MYIBTHINIEKCOpA. YBEIHYCHHE pPa3psAIHOCTH.
YHuBepCcaNbHbIH CEIEKTOP-MYIbTHILIEKCOP.
8. Cymmaropsl. Ompenenenue, kiaccuukanus u mapamerpsl. Buasl oqHOOHTHOrO

cymmaropa. Hakannmaromue cyMMaTOpEL. Y BEITHYEHHE Pa3psAHOCTH CYMMUDPYEMBIX CIIOB.

JAEeKTPOTEXHUKA.

1. OCHOBHEIE TIOHATHSA IEKTPOTEXHUKHU. DIEMEHTHI SIEKTPHUECKHUX IeTel. 3aK0OHBI
Owma u npasuna Kupxroda. Pacuér mpocThIx eneil mpu MOCTOAHHBIX TOKAX U HANPSIKEHHSX.

2. XapakTepUCTUKM M CBOWCTBA CHHYCOMJAQIBHBIX CHTHAJIOB. M300paxeHue
CHHYCOHJIAJIbHBIX (YHKIHUH B BHIE BEKTOPOB M KOMIUIEKCHBIX 4hCell. MTHOBEHHAs, aKTHBHAS,
peakTHBHas ¥ IIOJMHAA MOIMHOCTE. (OCOOEHHOCTH pacy&TOB JIIEKTPUYECKHX Ileleil IIpH
CHHYCOMJAIIBHBIX TOKAaX W HaIPSHKECHHIX.

3. VpaBHEHHS IO METOLY KOHTYPHBIX TOKOB. METOX Y3JIOBBIX MOTEHIMAJIOB.
YacroTtHsle cBoiicTBa R, L, C 1BYXIOIIOCHHUKOB.
4. Paznoxenne HecHHyCOMIANBHON (DYHKIMH B TpUTOHOMETpHUecKuii psn. Obmue

XapaKTEPUCTHKH HECHHYCOMNAIBHEIX TOKOB, HampskeHuid u OJ[C. OcobGeHHOCTH H3MepeHHit
IIpH HECHHYCOMJATbHBIX CHIHaNaX. Pacuér MMHEHHBIX nenell mpH HECHHYCOMIAIBHEIX TOKAXx,
HanpspxeHusx u JJ(C.

5 Pesonanc TokxoB. YacToTHEIE CBOWCTBa MapajUIelbHOrO KOHTYpa. Pe30HaHCHBIE
3] (HEeKTHI B CIIOXXHBIX LETIsX, KIACCH()UKAIMS U ITapaMETPEL
6. VYpaBHEHHS YETHIPEXTIOMIOCHUKOB. DKBUBAJICHTHBIE CXEMbI YETHIPEXIIOMIOCHUKA.

CoenviHeHns YETBIPEXTONIOCHUKA. AKTHBHBIM YeTBIPEXIIONMIOCHUK. XapaKTEpUCTHUECKHE
HapaMeTPhI YETHIPEXTIOMIOCHUKA.

7. O6pasoBanue Tpéxdasupx memeit IJ[C u ocHoBHBIE 0603HaueHus. CoenuHEHNE
TpEx(Ha3HOH cCUCTEMBI B 3B€3/Ty ¥ TPEYTOJILHUKOM. MOMIHOCTE B TpEX(a3HEIX cHCTEMAX.
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8. Paspsji KaTyllkeu WHIYKTHBHOCTH Ha pPE3UCTOp. BKIIOYeHHE KaTyIIKH
HHAYKTHBHOCTH Ha IOCTOSHHOE HampspkeHue. Bxmouenue memoukw RL Ha cmHycompmanpHOe
HallpsDKEHHE.

9. Paspsn kommencatopa Ha pesuctop. Brmouenne memouxn RC Ha mocTosSHHOE
HanpspkeHue. Brimovenue nenouky RC Ha CHHYCOMAATBEHOE HANPSIKEHHE.

10.  Tlepexommble XapaKTEPHCTHKH Lemu. PacuéT memeif HpH BO3AEHCTBHH SC
IIPOM3BOJIBHON (OPMEL.

11. Tlpeobpasosanme Jlarmaca. CsoiictBa mpeoGpasoBanms Jlamiaca. Ilepexon ot
H300paxkeHust K opuruHany. OCoGEHHOCTH HHTETPATFHOTO IPeobpa3oBaHus Dypre.

12. Tlpeo6pasosannue Jlammaca. Ilpasmma Kupxroda u 3axom Oma B omeparopHOit
dopme. [lepexoxn 0T H306paXeHnst K OPHTHHAIY.

DJIeKTPOHHKA.

1. IIpoBoAHYKH, MONYNPOBOMHMKM H JUIICKTPHKA. TBepHOTeNbHAs 3IEKTPOHHUKA.
Merox Yoxpausckoro. p-n nepexon. BAX p-n nepexona. CMelmerre p-n mepexoza. Juddysus
u apeiid B p-n mepexone. Ilepexon momympoBoxruk-MeTawt. [1omynpoOBOIHHKOBEIE IPHGOPEL.
3aBHCHMOCTB COPOTUBJICHHMS P-Nl IIEPEX0/(a OT BHEITHUX (aKTOPOB.

2. Hwon u ero HasHayeHwe B cxemax. Teoperwueckas M peanbHas BAX mmona.
IIpsvoe u oGparnoe cmemenne mmoma. OGmacte mnpoGost muoma. Cxema OmHO(A3HOrO
ABYXIONYNIEPHONHOTO  BBIMIPAMHTENS.  VIHTErpanm  cpelHEBBIIPAMIEHHOIO  BBIXOIHOTO
HaIPSDKEHHSL.

3. Crabumutpon. BAX w HasHadeHne crabwmmtpona. JIuddepennuaisHoe
comporuBieHHe  crabwmrpoHa. Cxema  BkmoueHHs —craGwmrtpona.  Kosddumment
crabwimsanuu B cxeMe co crabumrponoM. CrabucTop M cxeMma BKIOUeHHsS. CBETOIHOL.
@orogmnon. Onronapa. Bapukan. Tynnensrsli quox. TVS-muron.

4, Tpansucropst. Knaccuuxamus mo ocHOBHEIM napamerpam. Kmaccudukarms mo
CTpYKType. buUIOMApHBIA TpaH3uCTOp: OOIIME CBEACHHUS, BHYTPEHHSAS CTPYKTYpa, MHOHAS
MOZEIb, MoJIeNh D0epca-Moia.

5. Tpanzucropsl. Knaccupuxanus mo ocHOBHBIM mapameTpaM. Kiaccudukamus mo
cTpykrype. IlomeBod TpamsmcTop: oOIIME CBEACHHS, YCTPOMCTBO M HPHHIMI DPaGOTEHI
TPaH3UCTOpa C 3aTBOPOM B BHJAC P-h Iepexoja. THIOBHIE IepelaTOYHBIE XapaKTEPHCTHKH.
OcHOBHBIE XapaKTEPUCTHKH U3 CICHU(PHUKALMH Ha TIOJIEBOH TPAH3HCTOP.

6. Pabowas Touka kackaga Ha Tpansucrope. MaKTOPHI, BIMSIONINE HA MOJIOKEHHE
paboueli Touku. BapmanTel ycraHoBKM paboueii Touku. CrabuiMzanms paboueit TOUKH.
Tepmoxomnencanus. Komnexropras crabummsamnus. DMUTTepHas cTabmm3samnus. HelnHeinbre
uckaxxeHus. Kackannas cxema.

7. - Cxema m HasHaueHHe Iu(depeHIMaTLHOr0 Kackala. Pa3sHOBHIHOCTH CXeM H
HasHa4YeHWM  udQepeHIuanbHBIX  KackalgoB, WX INPEeUMYIIECTBA W  HEJOCTATKH.
Auddepentmaneupiii curnan. CundasHeli curuan. Pacuér xosdduipeHTa ycuieHus mado.
cocTaBistolned 1 ko3ddunuenta ocnabuenus cuH(pa3zHOi COCTABIIOMIEH.

8. Yeunurens 1oCTOSHHOro Toka. HasHauenwe. BapuwanTsl peammsanmuu, ux
NPEMMYIECTBA M HemocTaTku. JlpeHd mHymsa. TokoBoe 3epkano, BapuaHTHI peaH3alluH,
IPECUMYINECTBA ¥ HEJOCTATKH KaXI0M U3 pean3aldii.
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9. Onepanuonnsni yeumurens. Onpenenerne OY. OcHOBHEBIE CBOHCTBA HAEATHHOIO
OV. Buyrpennsas crpykrypa OY. HasHaueHwe Kaxooro u3 (yHKIMOHAJIHLHBIX OJIOKOB B
crpyktype OY. Cxemsl Bkitodenus OV,

10. Omnepanunonnsnt ycrmutens. Onpenenenne OY. OcHOBHBIE CBOMCTBA HICATHHOTO
OY. Cxempr ma OV u peammsyeMble HMH (OPMYJbl: HEHMHBEPTHPYIOIIHH YCHIHTEIb,
IOBTOPUTEb, WHBEPTHPYIONIMN YCHJIMTENb, CyMMaTop, HHTerparop, auddepenmarop,
BBIYHMTAIOIINH YCHIITEIb, IPe0Opa3oBaTellb TOK B HAIPSOKEHHUE.

11.  Omneparmonnsii yeumurens. Onpenenenne OY. OCHOBHBIE CBOHCTBA HACATHHOTO
OY. Ormmuns xapaktepuctuk peansHOro OY or uneansHoro OY. BimsHue XapaKTepHCTHK
peanbHoro OY Ha paboTy cxeMBl. Pa3sHOBUAHOCTH OIEpaIlMOHHBIX YCHITHTENEH.

12.  JIuneiHbIA CTa0MIIM3aTOpP. OcHoBHBIC XapaKTEePUCTHKU JINHEWHOTO
crabunmsaropa. MmmynecHsle cTabuiam3atopbl. OCHOBHBIE XapaKTEPHCTHKH HMITYJIBCHBIX
crabunusaropos. [Ipumep npocreiimmeii cXxeMsI JIMHEHHOTO CTabUITM3aTOpa HANPSDKEHHS. BBIBO
(OPMyIIEI BEIXOTHOTO HAIPSKEHMS.

13.  Kapra nepelaTouHBIX XapaKTePHCTHK IIONEBBIX TPAaH3UCTOPOB. CXeMEI
noruueckux BeHtwiedr NOT, NAND, NOR, AND, OR, XOR Ha MOJEBBIX TpaH3HUCTOpax.
Tabmvner necTHHHOCTH U IPUHIMI paGoTHL. PacuéTt mapaMeTpoB BEHTHIIA.
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5. TIOKA3ATEJIU U KPUTEPUU OLEHMBAHNS PE3YJIbTATOB
BCTYIIUTEJIbHBIX UCITBITAHUIM

MaxcumansHoe KOIM4ecTBO 6aIOB 33 OTBET HA OJIUH BOIIPOC COCTABIAET 25 GalIoB.

Kpurepusamu onenku 3sHaHmit 10 0TBETaM Ha BOIIPOCHI SIBJISFOTCS:

- IOHMMAaHHKE CYIHOCTH U3/1araéMoOr0 MaTepuaa;

- TPaMOTHOCTL  H3JIOXKCHHS CYTH BOIIPOCA, YMEHHE HCIIONb30BATh HAYYHYIO H
CIENHATBHYIO TEPMUHONOTHIO M BECTH JIUAIIOT ¢ KOMHCCHEI;
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- CIIOCOOHOCTH HIUTIOCTPHAPOBATh OTBET Ha TEOPETUYECKUM BOIPOC MPAKTHYECKAMHU
IIpUMEpaMU.

Onenka KaX0ro 0TBETa OIPEEISISTCS CISAYIOMIM 00pa3oM:

Onenku or 23 10 25 6amioB CTaBUTCSA aOUTYPHUEHTY, B OTBETE KOTOPOTO IIPHBOASTCS
TIOJTHBIC CBEICHUS II0 3aJaHHOMY BOIIPOCY, IEMOHCTPHUPYETCS BCECTOPOHHEE, CHCTEMATHYECKOE
1 riyboKoe 3HaHHE MaTepuana, MaTepHal H3JI0KEH JIOTHYHO, IIOCIEeI0BATeIbHO U HE TpebyeT
JIOTIOJIHUTEIIBHBIX IIOSCHEHWH, TArOTCS OTBETHI HAa BCE BOMPOCHI WICHOB 3K3aMEHAIMOHHON
KOMMCCHH.

Onenku ot 19 10 22 6amioB craBUTCS aOUTYPHEHTY, B OTBETE KOTOPOTO IPHBOSITCS
OCHOBHBIC CBCICHHS II0 33JaHHOMY BOIIPOCY, JEMOHCTpHpYETCS IIOJHBIC 3HAHHS MaTepuaia,
OTBET CHOPMYIHPOBAH C HE3HAUUTEIBHBIMU ONIMOKAMH Ha TEOPETHYECKHH BOIPOC, M MOIHOM
OTBETE Ha JIOIOIHHUTENBHBIE BOIIPOCHI SK3aMEHAITHOHHON KOMUCCHH.

Ornenku ot 16 10 18 GamaoB cTaBUTCS aOUTYPHUEHTY, B OTBETE KOTOPOIO MPHBOISATCS HE
IIOJIHBIC CBEICHUS IO 3aJAaHHOMY BOIIPOCY, IEMOHCTPHPYIOTCS ciiadble 3HAHHS y4YEOHOIrO
Mmarepuana, HO B 00beMe, JOCTATOYHOM JUIA JajlbHe#Inel y4eOsl B MarucTpaType, AMEIOTCS
3aTPyIHEHHUS C OTBETaMH Ha JONOJIHHUTEIBEHBIE BOIIPOCH WIEHOB 3K3aMEHAIMOHHON KOMHCCHH.

Onenku g0 15 OamioB craBUTCS aOMTYpHEHTY, B OTBETE KOTOPOTO IIPHUBOJATCS HE
IIOJIHBIC CBEJICHWS 110 3aJlaHHOMY BOIIPOCY, JEMOHCTPHPYIOTCS CYIIECTBEHHBIE MpOOEnsl B
3HAHWSX, HATMYHE 3HAYMTEIBHBIX OIMMOOK B OTBETE, a0HUTYPHEHT HE MOXET Pa3bsCHUTH CYTH
COJICpXKaHMs TOIO, YTO OH IIPEACTaBHJI B KAa4eCTBE OTBETAa HA BOINPOC, HE JAIOTCS OTBETHI Ha
JIOTIOJIHATEIBHBIE BOPOCH WIEHOB SK3aMEHAIIMOHHON KOMICCHH.

MaxkcumanbHas cymMapHas OajlbHasi OIlEHKa OTBETa Ha COOECENOBAHMH COCTABIET 75
6aJuIoB.

Wrorosas  omeHka  aOWTypHEHTa  ONpeNeseTcs  KOJIETHANbHO  WICHAMH
9K3aMCHAIlMOHHOW KOMHCCHM Ha OCHOBAaHMM TOJIOCOBAaHHS IIPOCTBIM OOJBIIMHCTBOM. Ilpm
PABHOM 4YHCJIE TOJIOCOB I'OJIOC MIPEICENATEIIS ABIIACTCS PEIIAIOLIIM.

Pe3ynbraTel nmpoBeieHUs BCTYIHTEIBHBIX HCIBITAHUA OIJAMIAIOTCS B JI€HL IPOBEICHHUS
BCTYIIUTENILHBIX UCIIBITAHUH 110 OKOHYaHUH COOECe0BaHUS.

IlppeM BCTYyNWTENBHOTO HCHBITAaHHA B (opMe cobeceloBaHUS MPOHU3BOAUTCS
9K3aMCHAIMOHHON KOMHCCHEH B COOTBETCTBHM C DAaCIMCaHHEM W CIIHCKAMH aOHUTypPHEHTOB,
NOATOTOBICHHBIMYU IIPUEMHONM KOMHUCCHEH.

Hupexrop Uucturyra MIICY,
PYKOBOZUTENH MAarUCTEPCKOM MPOTPaMMBI
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