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i OBIIUE ITOJIOXEHKA

% QefepalbHBIi  TOCYJApCTBEHHBIH  00pa3oBaTeNbHBIM  CTAaHAAPT  BBHICIIETO
obpazoBanust (PI'OC BO) mo mnanpasnenuio mnoarotokd 09.04.01 «Mudopmaruka u
BBIUMCJIMTENbHAS TeXHHKa» (YPOBEHb MAarucCTpaTyphbl) YTBEPXKIEH INpuKazoM MuHHCTEpCTBA
obOpazoBanws u Hayku Poccuiickoit @enepanuu ot 19 centsops 2017 r. Ne 918.

1:2. Ob6macte  mpodecCHOHANBHOM  NEATeIbHOCTH  BBIIYCKHHUKOB,  OCBOHMBIIHX
[IpOrpaMMy MarucTparyphl, BKIIOYAET:

—40 CkBo3HBIE BHIBI NPOpEeCCHOHATBHON AeSTEIHPHOCTH B IMPOMBIILIEHHOCTH (B cdepe
HAy4HOr0  PYKOBOJACTBA  HAYYHO-HCCJIEHOBATEILCKAMH M OIBITHO-KOHCTPYKTOPCKAMH
pa3paboTkamu B 00J1aCTH HHPOPMATHKH ¥ BEIYHACITATEIBHON TEXHUKM).

L.3. Buasl nmpodecCHOHATEHON AeATeTbHOCTH, K KOTOPBIM TOTOBATCS BBITYCKHHUKH,
OCBOHBIIIHE IIPOrpaMMy MarucTpaTyphl:

—IIpoexTHas

1.4. BerynurenbHbE HCIBITAHHS IIPH IIPUEME B MAarucTpaTypy IO HallpaBICHHIO

nonroroBku  09.04.01 «Mudopmaruka u BBMHCIMTENIbHAS TEXHHKA», HAIPaBICHHOCTH
(mpoduio) «BeramcIHTENbHBIE CHCTEMBl U DIEKTPOHHAS KOMIIOHEHTHas 0a3ay», MPOBOISTCS B
dhopme cobeceroBaHMsL.

OCHOBHOM 1€JIbI0 BCTYIIUTEIBHOTO HCIIBITAHMS ABIISETCS 0TO0p abUTypHEHTOB, Haubojee
IIOATrOTOBJICHHEBEIX K HPO,IIOJIH{CHHIO OGY"-ICHHJI B Mar HCTpaIype BBICIIIECTO y‘IBSHOI'O 3aBecHMA 110
nanpasinenuio noaroroBkd  09.04.01 «Mudopmarnka W BBEMHMCIHTENBHAS TEXHHKA,
«BBIUHCIHTEIBHBIE CHCTEMBI M JNICKTPOHHAS KOMIIOHEHTHAs 6azay.

3a1a4yaM¥ BCTYITUTEILHOTO HCIIBITAHUS SBIISIOTCS:

—OIICHKA YPOBHS 3HAHWI M YMEHHH B TPo(EeCCHOHABHON 001aCTH;

—BBISBIICHHE CTEIIEHH [IOOTOBIEHHOCTH K IIPOJODKEHUIO 00Y4eH s B MarucTparype.

Bompockl, BEIHOCHMBIE Ha cOOece0BaHME, OIPE/CIIAIOTCS HACTOSIIEH MPOrpaMMmoH, B
OCHOBY KOTOPO# MOJNIOXKEHB! KB (UKAIMOHHBIE TpeOOBaHM, IPEAbBIIEMbIE K OaKkaiaBpam, B
COOTBETCTBHH C (helepalbHBIM TOCYJAapPCTBEHHBIM 00pa30BaTEeNBHBIM CTaHAAPTOM BBICHIETO
o6pa3oBaHus 110 OJHOMMEHHOMY HampasieHuro moarotoskd 09.03.01 «Mudopmatuka u
BBIYHCIIUTENIbHAA TEXHUKAY.



2. YUYET UHIUBUTY AJIbHBIX JIOCTVDKEHU

B coorserctBuu ¢ Ilpapuinamu mnpuéMa B MarucTparypy IpH IOCTYIUICHHH Ha
00pa3oBarenbHyI0 IPOrpaMMy «BBIMHCIHTENIBHBIE CHCTEMbI M 3JIEKTPOHHAs KOMIIOHCHTHAs
6a3za» YCTAHOBIEHO CIEIylolee MaKCHMalTbHOE KOJIWYeCTBO OalioB 3a HHAMBHIYaIbHBIE
moctmwxenus (MUI):
- MaKCHUMaJIbHOE KOJIMYECTBO 6a/UIOB, KOTOPOE MOXKET MONYYUTh mocTynatomui 3a W1 B
cymme — 50 6auios.
- MAKCUMAJIGHOE KOJIMYECTBO OAIOB, KOTOPOE MOXKET IIONYYATh IOCTYIAIOmui 3a
onpeneneHnyio kareropuio UJ1 u(unmm) 3a onpenenennsiit Bun UJI ykazano B Tabmune 1.

Tabrauua 1 — Yuumsleaemvie unOusudyanbHole 00CHUNCEHUA

Tan OKYMEHTbI
Ne Hoxy Onenka
/ Buaa U1 HOATBEPKAAIOIMIHX | A/ NOATBEPKACHHs i
n/n
JOKYMEHTOB Haamgas U]
Kareropus «/{amiom o npodeccHoHaIbHOM 00pa30BaHHH ¢ OTJIHYHEM HIH Melaabio» |10 6awnos
Heobxomumo
Hanuyue nuriiomMa ¢ OTJIIHYHEM, NIPe/IOCTaBUTh CKaH-
COOTBETCTBYIOLIETO HATIPABICHHAM KOTIHIO WK
Junnom OGakanaspa ¢
noarotosku 09.03.01 N dororpaduu ueBoro
1. «HMudopmaTHKa H BEIYHCIHTEIbHASA pasBopota auruioM o |10 6amnos
JuroMm cnienuanucTa ¢
TeXHUKay, a Take YI'CH 11.03.00 BBICIIEM 00pa30BaHUH,
OTJINYHEM
DJIeKTPOHMKA, paIMOTEXHUKA U a TaKoKe BCeX CTPaHHIL
CHCTEMBI CBS3H TIPUJIOKEHUS K
JHILIOMY
Kareropusi «HaJu4uue J0n0JTHATEILHOro 00pa3oBaHusl, COOTBETCTBYIOIIEr0 10 Gasmion
KOHKYPCHOMY Hpodu.IIo»
JoxymeHT 0 HamM4IUK Heobxonumo
He Oonee 5
JIOTIOJTHUTENBHOTO MPeOCTaBUTh CKaH-
Hanwune ceprudukaToB o 6anmnos,
2 obpa3zoBaHus, KOITHIO MJTH
JIOTIOJTHUTEIEHOM 00pa3oBaHUK mo 1 Gamty|
COOTBETCTBYIOLIETO (bOTO]'pa(me 32 OJUH
KOHKYPCHOMY Npodutro ceprudukara
Heobxomumo
OKYMEHT O HaJIMYMM | TNPeJOCTABUTH CKaH-
Hoxym P He Goee
. . JIOTIOJTHUTEIBHOT'O KOIHUIO WIIH
Hanuuue npoligeHHOM NporpaMmsl 10 6annos,
3. obpa3oBaHus, ¢ororpaduro
MOBEIIICHHS KBaTH(UKALHA no 2 6amnna
COOTBETCTBYIOLIETO yIIOCTOBEPEHHUS O G
KOHKYPCHOMY HPOCPH.THO INOBEIIIEHHHA

KBaJTA(UKALUH




Heo6xonumo
IpefIocTaBUTh CKaH-
JloKyMeHT O Hamu4uu KOTIHIO WIIH He Gonee
Hanuuwue npoiaeHHOM MporpaMMbl nmononHMTensHOro | dororpaduro nqurioma |10 6amnos,
npodeccHOHATBHOM! obpazoBaHms, o npodecCHOHANBHOU | TO 5
NIePEeroIrOTOBKH COOTBETCTBYHOILETO NepenoaroToske, a | Oamios
KOHKYPCHOMY NpOQWIIO | TaK)Ke BCeX CTPaHMIl | 3a OJIUH
IPHIOKEHHUS K
JTUILIOMY
Kateropus «Cayx6a 1o6pososbnem B 30ae CBO» 25 6annoB
HoKkymeHT,
TIOJTBEPKAAOIIMI et
HPHHA o IpeIoCTaBUTh CKaH-
TREDEAREM, KOITHIO UJTH
Vyactue 8 CBO TIpH3BAHHEIM Ha dororpadmio 25 Gannos
BOEHHYIO CITY’KOY 110 OKyMeHTa,
MOOHIM3aLMH WK
3aKJIFOYMBIINE KOHTPAKT, IREPRRITID
MpH YCIOBUH UX y4acTHUs Gaicr ywactas 8 CBO
B CBO
Kareropus «IIpoune 1ocTHIREHUD> 50 6as10B
ITo6Genurens, npuzep WIK Jaypear

- HmxeHepHOro XakatoHa
SoC Design Challenge;

- MexIyHapogHOTO WK Heo6xoaumo
Bcepoccniickoro KoHKypca NPEIOCTABUTE CKaH-
(OITHMIHAIBI, BBICTABKHM) KOTIHIO WA
HAYYHBIX X TBOPYECKHX dbotorpaduro
paboT, BcepoCCHMCKUI JIOKyMEHTa (JUIIIoMa, s6d0
HIDKEHEePHBIH KOHKYPC; Toptdonuo rpaMoTsl, Saron
MEKIYHapOAHOH UK ceprudukara),
Beepoccuiickoit MOATBEPIKAAIOLIETO
CTY/I€HYECKOH OJIMMITHA/IBI COOTBETCTBYIOLIUMI
(uemnuoHaTa) CTaTyC B OJIMMITHAJIE

- Konkypca TBOpYECKHX H HJIH KOHKYpCe
npoekTHeIX pabor MUOT;

COOTBETCTBYIOIUX
ofpazoBaTensHON MporpaMmMe
Heobxoxumo
HPEOCTABUTE CKaH-
KOITHIO HJTH

PekoMeHAaTeIbHOE ITUCHEMO otorpaduio
Jupexropa [TH MUST Togzhesn pEKg)ME:H;I:ITZJHBHOTO 8 Gamios

MHCBMA C TIOITHCHIO

mupexktopa [THUIII u

nedateio MUOT




[TuceMeHHOE coriacHe
oprannaau;un o l'[pe,E[OCTaBJISHHH

Heobxomumo
MPEeI0CTaBUTh CKaH-

MecTa NPAaKTHKU C yKa3aHHEM KOITHIO WITH
8. B IToprdonuo 5 bamnos
TEMAaTHKH Npo(ecCHOHaNbHON ¢ororpaduro
JeSTeJIbHOCTH, COOTBETCTBYIOLIECH MHCBEMEHHOT'O COTJIachs
obpa3opaTenbHOMN MporpaMme OpraHu3aLuu
Heobxonumo
MPeOCTaBUTh CKaH-
Ou4HOE yyacTHEe B HAY4HO-
o KOITHIO HIJTH
TEXHUYECKHUX KOH
9. ’ [Moptdonuo dororpaduio 2 bana
COOTBETCTBYIOLIEE
” JNOKyMEHTa,
obpa3oBaTeibHO# nporpamme
MOATBEPKAAIOLIEr0
OYHOE y4acTHe
Hanwume Hay4YHBIX ITyOIMKaLHiA,
COOTBETCTBYIOIUX
obpa3oBarenbHOM NporpamMmme:
- omyONHKOBaHHbIE HAY4HBIE
CTATBH B PELIEH3HPYEMBIX
)KypHaJIaX, BXOAAIINX B
Me apopHbie 6a3bl
ARy . Heobxomumo
uurupoBarus Web of Science u
NPEIOCTaBUTh CKaH-
Scopus
KOITHIO WJIH
- onyOJMKOBaHHBIE HAY4HBIE
dotorpaduro
CTaThy B BELYLIHX
cremytonmx crparul | o 20
10. PELeH3UPYEMBIX JKypHaIax 13 IToptdomnuo
cOopHHKa: fanos
nepeuns BAK o5
THTYJIBHBIH JIUCT,
- OnyOJMKOBaHHBIE CTATBH
. OrJIaBJIEHHE, TEKCT
KOH(epeHIIUH B PElEH3HPYEMBIX
myOIMKALH,
cOOpHHKaX, BXOASAIIUX B
BBIXO/IHbIE JaHHBIE.
MeKTyHapOaHbIe 0a3bl
uutapoBanus Web of Science u
Scopus
- onyOnUKOBaHHEIE CTATHU B
)KypHaJIaX, BIJTIOUCHHBIX B
Poccuiickuii MHAEKC HAYYHOIO
wruposanus (PUHLI)
Pe3ynbTaT HHTEIIEKTYaIbHOM
JeATeIbHOCTH MO TEeMaTHKe
06pa3oBaTebHOM NPOrpaMMBI: Heobxoammo
- TareHT Ha uzoOpeTeHHe PENOCTABUTE CKaH- 10 20
11, - MaTeHT Ha MOJIE3HYIO HOPT(IPOIIPIO KOIIHKD HUITH —
MOJieNb pororpadmuio
- pmporpamMma OBM DATeHTA

- rtonosorus UMC

IIpu nocTynieHHy B MaracTparypy yuutsmatotces M1 3a 2023-2026 rr.




B 1.6 y4uTHIBarOTCS KOHKYPCHI, M OMMMIIHA/BI II0 TEMATHKE HAlPaBICHUs MOArOTOBKH
09.03.01 «WudpopMaTuKa ¥ BHMHCIMTENbHas TexHukay», a Take YI'CH 11.03.00
«DNEKTPOHNUKA, PAIMOTEXHUKA U CHCTEMBI CBs3u». Komuccued ycTaHaBIMBAETCA CIEIyromee
cootBercTBUe (Tabn.2):

Tabnuuya 2 — Havucnernue 6a1106 3¢ KORKYPCHble MEPORPUAMUA

Mepoitpainie Cratye Crartyc «dIpuzep»/
«IlobeguTe/Ib» «Jlaypear»
Urokeneprsiii xakaton SoC Design Challenge 40 6amnos 20 6asios

MesxmyHapoaHbiii win Beepocceniickuii KOHKYpC (BBICTaBKa)
Hay4HBIX U TBOPUECKHX paboT;

Bcepoccuiickuii HEKEHEPHBIH KOHKYPC; 20 Gannos 10 Gasnos
Mesxrynapoasas win Beepoccukickas cTyqeHuecKas
onuMITMaa (4eMITHOHAT)

KoHkypc TBOp4YecKuX U npoekTHIX pabor MUOT no

N o 30 Gamnos 15 GanmoB
COOTBETCTBYIOIIEH 006pa3oBaTeIbHON MporpaMme

[Ipy HalIWYMHA KOHKYpCA, HEMOAXOJUIINETO 10/ yKa3aHHbIE MYHKTHI B Talll.2, KOMHCCHS
CaMOCTOATEIbHO HauyncyseT Oael. CyMMapHO 3a ydacTHe B KOHKYpcax M OJHMIIMaaX MOXHO
nosryauTh He 6onee 40 Oamwios.

B 1.7 pexomenparenbHoe muckMo jgupekropa ITHIIT MWOT moxer GBITH MOIYy4eHO
[IOCIIE MOJAa4Yd B OK3aMEHAIMOHHYI0 KOMHCCHIO MOTHBAI[HOHHOIO IKChMa OT MOCTYIAIOLIEro,
XapaKTepUCTHKH OT PYKOBOAMTEIS IPAKTHKHA U3 YUCIIA IPEANPHSATHH TapTHEPOB [THIII, a Taxxe
110 pe3yibTaTaM cobece0BaHus 10 BCTYIHTEIBHBIX HCIbITaHui ¢ aupextopom [TUIIT MUOT.
JlaTh! cobecenoBanmii pasmentarotes Ha caiite Abiturient.ru

B 1.8 mHCEMEHHOe CcOorjiacie OpraHu3aldd O MeCTe NPAaKTHUKH IPEIOCTaB/ACICS Ha
oduIEanTEHOM GJIaHKe 3 MOKCHI0 PYKOBOJUTES OpraHU3aiiy (WM HadallbHUKA OT/eNa) U C
meuaTbl0. B COrjacMd JO/KHO OBITh YKa3aHO HAalpaBlIeHHWE IIOJrOTOBKA ¥ Ha3BaHUE
06pasoBaTeNbHOM IPOrpaMMbl, Ha KOTOPYIO MOJAETCs COINacHe, NPHBEICHA ILIaHUpyeMas
TeMaTHKa UCCIIECN0BaHus aOUTYPUEHTA, a TAaK)Ke Ha3HAYEHHBIM KOHCYJIBTAHT OT OpraHu3aliy.

B 1m.10-11 yumTeBatoTcs paboThl Mo TemaTHKe HampasineHus moxarotoku 09.03.01
«MHbopMaTHKa W BHYHCIMTENbHAs TexHuKay, a Takke YI'CH «11.03.00 Onexrponnka,
PAZMOTEXHUKA M CHCTEMBI CBS3M». Balmel Nemsrcs MpONMOPUHOHAILHO KONHYECTBY aBTOPOB
paboTt. Komuccuel ycTaHaBIHBaeTCs CiIeAylomee cOoTBeTCTBrE (Tabi.3):

Tabnuua 3 — Hauucnenue 6a1106 3a KORKYPCHble MEPORPUAMUA

IIyonuxanus Baan VIRBCHMATEE
0asn

JKYPHAITbl, BXOJIAIIME B MEXKTyHAPO/HbIe Ga3bl uTHposanus WoS u Scopus | 20 20
BeIyIIMe pelieH3upyemble sxypHansl 13 nepednst BAK (K1, K2) 20 20
c6opHUKH KOH(EPEHIIHH, BXOAIHME B MEXTyHAPOIHbIe 6a3bl UTHPOBAHHUS 10 20

WoS u Scopus

BeylIHe peLieH3npyemble xxypHaisl u3 nepeunst BAK (K3) 10 20
*KypHausl, BKroyeHHsie B PUHL] 3 10

Heony0O/IMKOBaHHbIE MarepHaibl oleHuBalorcs kak «0 Oamwiosy. Cymmapro 3a
Iy GIIMKaIMA MOKHO IIOTy9HTh He 6o11ee 20 6aiios.

]I oneHMBAIOTCS 3K3aMEHAMOHHON KOMHCCHEH B JIEHb NPOXOXKIACHUS IOCTYIAIOMUM
BCTYMUTENbHBIX McnbiTanuil. OuenuBarorcs (aitner U], 3arpykeHHBIE IOCPEACTBOM CEpBUCA
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«IToctymenne B By3 oHmaiiH» (mopran «['ocycmyr») He mO3JHEE dYeM 3a CYTKH [0
BCTYIMTEIEHOTO UCIIBITAHHUS.

3. TIOPSIJIOK U PETJIAMEHT ITPOBEJEHMS BCTYIIUTEJIBHBIX UCITHITAHUM

BerynuTenbHble UCIBITAHUS TPOBOSTCS B hopme codece10BaHMsl.

JlaTtel, BpeMs M ayJuTOPHHA I[POBEJCHMs BCTYNMUTEIBHBIX WCIBITAHWM HAa3HAYarOTCsA B
coorBerctBuu ¢ «llpaBminamMu npuema B Maructparypy PemepanbHOrO TrocyaapCTBEHHOTO
ABTOHOMHOTO 00pa30BaTeNBHOTO YyUYpexJeHus Beicmiero obpasoBanus «HanumoHanbHBH
HCCIIe/[0BATEILCKUM yHUBEPCUTET «MOCKOBCKHI WHCTUTYT 3JIEKTPOHHOH TexHukm» B 2026
TOMY».

Bo BpeMs BCTYIHTENBPHOTO WCHBITAHUS IIOCTYNAIOIIEMY 3adaercss 10 OIHOMY
TEOPETUYECKOMY BOIIPOCY M3 TPEX Pas3JesoB IIPOrpaMMBbl BCTYNHTEIBHBIX HMCIBITAHHA (BCEro
TPH BOIpPOCA) W JAETCs BpeMs Ha IOATOTOBKY. JIs IIOATOTOBKM BBIJENEHO 45 MHHYT,
pa3speleHo MOJb30BaThCs JHOOBIMH MaTepHallaMH, B TOM HYHCIE COOCTBEHHBIMH 3alIUCIMU
neKnmi, y4eGHMKAMH, METOJWYECKMMH Toco0msMA u np. Mcmomb3oBaHHe MOOHIBHBIX
TenedOHOB H HHBIX CPE/ICTB CBSI3U HE JIOITYCKAaeTCsl.

[Ipu oTBeTe 3K3aMEHAMOHHON KOMUCCHEH MOKET OBITh 3a/IaHO JIO TPEX JOIOJHATEIBHBIX
BOIIPOCOB B COOTBETCTBHH 00CYK/[aEMOM TEMO.

B xozme cobecemoBanus IIOCTYIIAIOIIMM MOTYT OBITh TaKKe 3aJlaHbl BOIPOCEHL,
HalpaBlICHHBIE HA YTOYHEHWE NPUYHMH BBIOOpA OIpPENEIICHHOM IPOrpaMMbl MarkcCTepCKOH
[OJIrOTOBKHM, Kpyra HHTEPECOB IMOCTYTIAFOIIEr0 U IeNeil ero MoCcTYINICHHS! B MarucTparypy.

MakcHMallbHOE KOJIMYECTBO OayuioB, KOTOPOE MOXKET IOIyYdTh IOCTYNAIOMMKA 110
pesynsTaram cobecenoBanus — 75 6awios (1o 25 6aiios 3a BOIpPOC).

MaxkcuMalbHOe KONHYecTBO OayuioB, HaOpaHHBIX IO COBOKYIIHOCTH BCTYNMTEIBHBIX
UCIIBITAHUM W HHAHBUAAYAJIBHBIX JOCTIOKeHHIA — 125 Gamos.

DK3aMeHaIMOHHAs KOMUCCHS TIO TMPUEMY BCTYITUTEILHBIX UCIBITAHHN B T€YEHHE OIHOTO
JIHsL TIOCJIE TIPOBEJICHUsSI SK3aMeHa OLEHHBAECT OTBETHI IOCTYNAIOIMX H IIEPEIaeT MPOTOKOIBI C
pe3yJIbTaTaMH BCTYITUTEILHBIX UCIIBITAHHM B IIPUEMHYIO KOMHCCHIO.

DK3aMeHAMOHHAs KOMUCCHSI 110 IIPUEMY BCTYIUTEIIBHBIX UCIBITAHHH B TEYEHUE OJTHOTO
JHs TIOCHE MpOBeIeHHs coOeceloBaHMs OLEHMBACT OTBETHI IOCTYNAIOMMX H IEpeaaeT
IPOTOKOJIBI C PE3yJIbTATaMU BCTYIHTEIbHBIX HCIbITaHHH B [IpHEMHYIO KOMHCCHIO.

4, COHAEPXXAHHE BCTVYIIMTEJIbHOI'O UCIIBITAHMA
4.1. TeMel pa3zennoB s cobeceoBaHus O MporpaMMe « BEIMHCIUTEIBHBIE CHCTEMBI
U 3JIEKTPOHHAsi KOMIOHEHTHas 6a3a»

AIMHHHCTPHPOBAHME CETel U CONMPOBOKIEHHE MPOrPAMMHOI0 obecredeHns.

1. Crex npotokoinoB TCP/IP u IP-ampecanms. Oranornas Mozaens OSI. OcHOBBI
MapIIPYTU3alA ¥ IPHHIMIIEL TOCTPOCHUS NOJICeTeH. Y POBEHb MPHJIOKEHHH U TPAHCIIOPTHBIN
ypOBEHb cTeKa nmpoTokosios TCP/IP.

2. PacripesiesienHble  CeTH W MapmpyTusaropbl.  OcHOBEI ~ paloTel  C
Mmapinpytuzaropamu. HacTpoiika MmapmpyTusatopo. Ilomydenne uHQOpManuu O COCEIHHX
yerpoiicTBax. OTniuue MapmpyTH3aTopa oT KOMMYTaTopa.

3. CereBas Tomojorusi. Peer-to-peer m client-server MOJEIH B3aUMOJEHCTBHA.
JlocToHHCTBA U HEIOCTATKH.



+. IPv4 u IPv6 ampecanms. [ITpuunnsl nossnenus IPv6. Pasnenenue Ha mojceru.
dopmar u crpykrypa IPv6-anpeca. Coxpamenune IPv6-anpecos. Mexanusm monmydenus IPv6-
aJIpecoB.

D BecnpoBopnas nepeaada gaHHbX. [Ipuanune! paboTsl 6ecripoBoiHoi cBs3u 5G,
nocrouHcrea ¥ Henoctatku. Ormmune 5G ot 4G. Ilepexon Ha 6G — OCHOBHBIE IPOOIEMBI, ITyTH
UX peIIeHHs.

6. ITpotokon TpancnopTHOro ypoBHs UDP (ompenenenue, NOpTHI, WHKANICYIISAIHA,
dopmar, MyJIbTHIUICKCHPOBAaHHE W AEMYJbTHILUIEKCHPOBAHHWE), IPOTOKOJ TPAHCIIOPTHOIO
ypoBass TCP (TOpTHL, yCTaHOBJIEHHE COEIMHEHHS, CETMEHTBI M NOTOKH, METOJ CKOIB3SIIEro
OKHa).

T BesonacHocts B cersix. AuropuTtmbl ImudpoBanus. [loHATHA aBTOpH3alUH,
HIeHTHOHUKAIEHA U ayTeHTHGuKammu. [IpuHiun pabotst anroputma Juddu-Xemmana. Coyxba
SSH. Hacrpoiika ayrenTudukamun no kmodam. Lindpossie noanucy. bpanamayspsl.

8. DNS. IIpocrparctBo umeH. JlomeHsl. JIoMeHBI BEpXHETO ypOBHS. JleneruposaHue
W 30HBL PecypcHble 3ammcu. Bemymmii W moJuuHEHHBIH cepeepa. KopueBbie cepsepa.
Ksmmposanue pecypcHsIx 3amuceit. Kommpyromuit DNS cepsep. PexypcuBHBIN U UTepaTHBHbIHA
pexxum pabotel DNS cepsepa.

9. DHCP. Cnoco6sl Bbyiauud I[P agpecoB. @yHKIMH H KOHQHUIypUpOBaHHE
nporokona DHCP. Pazmuumst mexay nportokomamud BOOTP u DHCP. AsropurM paboTsl
DHCP. DHCPv6.

10. ITpoxcu-cepBep. Ilpunimm paGoThl, HasHa4YeHWE, NIPHMEpHl. Buusl npoxcu-
cepsepoB. Kommpyrommii mpokcu-cepsep. O6paTHEIH Ipokcu-cepBep. OTIAYHA MEXIY IPOKCH-
cepsepoM 1 VPN. JlocTOMHCTBA ¥ HEJOCTATKA MCIIOIE30BaHHMS.

11. Be6-cepep. Ormmune mexay Nginx u Apache. Ilonsrus URI, CRUD. Ilonstue
IOJIe3HOH Harpy3kH B oTBeTe mpokcu-cepsepa. Ctpykrypa HTTP-3anpoca. O6paborka HTTP
3ampoca BeO-cepBepoM.

12 AJIMHHHCTPUpOBAHKE OMEparMoOHHOM cucTeMbl Linux. CuMBoimMYecKHe H
ECTKHE CCHUIKH. Mepapxus (aiiioBoit cucrembl. CTaHIapTHBIE [OTOKH BBO/A/BBIBOA.
[TepenanpaBneHus IOTOKOB.

13. Bupryanusanus u KoHTeiiHepusanus. Docker — ompeneneHue M HasHauCHHE.
OTnuuus KOHTelHepa OT BupTyaibHOW Mammubsl. MWucrpykmmu Dockerfile. Menemxeps
BAPTYAIBHBIX MAIIUH — IPUMEPHI ¥ Ha3HAYCHHUE.

14. Opkectpanmst KoHTeiiHepoB. Kubernetes — ompenenenne u HasHa4YCHHE.
Coornomenne Kubernetes u Docker. I'iaBHbIe KOMITIOHEHTHI apxuTekTyphl Kubernetes. Y3en B
Kubernetes. [Ipoctpancteo umen B Kubernetes.

I35 Pemosuropuit  IIO. Pacnpenenennas cucrema KoHtpois Bepeuit  Git,
IPEeUMYIIEeCTBA UCIob30Banus. Pemenne nmpobiaemsr merge conflict. OTnuuuns Mexty git merge
u git rebase. Ormuuma mexxy GitLab um GitHub. Ommmums mexay Git pull m Git fetch.
Hazuauenwue 3anpoca Pull Request.

16. Vipasienue KOHPUTypausIMi XOCTOB ¢ TOMOIIBI0 Ansible. Airoput™ paboTsI 1
nasHauenue Ansible. IIpennaznauenue daiina HHBEHTapU3aIHH.
17. Onpenenenne pemsimuonHodt CYBJ]. Munekc B 6a3e JaHHBIX, BHIbI HHIEKCOB,

ANTOPUTMBI, JEXallue B OCHOBE WHAEKca. Tpamsakmus B 6azax mamsbX. CeoiictBo ACID.
AHOMAaIIMK NapaUIeIEHOTO BBITOJIHEHUS TPaH3aKIHi. Y poBHA u30jsud B SQL.



AJITOPUTMBI H CTPYKTYPBI JaHHBIX.

1. [TonsaTre acumnroTuku anropurMma. CpaBHEHHE acUMITOTUK. P-monHasd 3amgada.
NP-nonHas 3agayda. [IpuMepsl aCHMIOTOTHK alrOPHTMOB COPTHPOBKH H ITOMCKA.
78 JluHaMu4YecKue CTIPYKTypbl JaHHBIX. JluHamuueckuidl MaccuB. Cromcok

(OMHOCBS3HBIM ¥ JBYCBSI3HBIA). BcTaBka B Havajio OJHOCBS3HOIO CIIMCKA, BCTaBKa B KOHEII
OJHOCBA3HOI'O CITHCKA. BcraBka B Hagano ABYCBA3ZHOI'O CIIHCKAa, BCTaBKa B KOHEIl ABYCBA3HOIO
crnmcKa. ACUMITOTHKA oreparuit. Ogepesib, CTEK U UX peaau3anus ¢ UCIOJIb30BaHHEM MacCHBa
M CITHCKA.

2 CoprupoBka. OCHOBHBIE aITOPUTMbI COPTHUPOBKH. OIIEHKAa  CIIOKHOCTH
aJITOPUTMOB COPTUPOBKH. BhicTpas coptupoBka Xoapa. CoprapoBka BcTaBkamu. CoOpTHpPOBKa
Bribopom. CoprupoBKa MeToxoM ITy3bIpbka. CoprtupoBka ciusHueM. OLeHKa BpeMEHHOH
CJIOXKHOCTH aJITOPUTMA.

-4 CioBapHble ONEpalii W HX pealu3alys ¢ INOMOMIBI0 Xem-(QyHKuui. MeToas
MOCTpOeHUs Xem-(yHKImi. XemupoBaHHe C IeNOYKaMM. XEIHMPOBaHHE C OTKPBITOM
anpecanueii. J[BoiiHoe xemmpoBanue. Xom-Tabnuna. IlomMHOMHATEHOE XEIIMPOBAHUE CTPOK.
PacyeT xerma mpou3BOJIBHON IOJICTPOKH.

5. JIBOMUHBIE JIePEBbs MOKMCKA. Peanm3anus CIOBapHBIX omepanwif: search (maiitu),
insert (BcraButs) u delete (yaanuTs). Peanusaims onepanuii min (MEHEMYM), max (MakCHMyM),
pred (mpemeimymmit) m succ (cmemyrommit). IlocTpoeHne [JBOMYHOIO JepeBa IOMCKA.
C6anancupoBaHHBe JBOMYHBIC nepeBbs. MuBapuantel BST, acHMNOTOTHKA Oneparui Haj
TIEPEBOM.

6. ABJI-nepebs. banancuposanue ABJI-mepeBbeB. ba3oBsie onepanun Hax ABJI-
nepesbsiMA (YIATUTH JEPEBO, NMOUCK IO KIIOYY, MHHMMAIbHBIA KIF0Y, MAaKCHMAaJbHbIA KIOY,
BCTAaBHUTH Y3€JI, HCKIIFOUMTD y3el) ¥ uX peamusanus. [loctpoenne ABJI-nepesa. KpacHo-uépHoe
nepeso. Ilouck B mupuHy, B riyOuny. B-mepeso. B+ nepeso. Cpasnenue ¢ B-nepeBoM.
MuBapuantsl B-nepeBa, aCHMITOTHKA OIEpalliii Hall ICPEBOM.

7. Pexypcus. IIpsimoii u o6paTHbIl X0 pekypcuu. CTeK BBI30OBOB IIPH PEKYPCHH.
Pa3z6op BbIpaKe€HWH. PeKypCHBHEIN, HTepaTHBHBIM IoHCK uucen DuOoHaY9IH. ACHMIITOTHKA
anroputMoB. Cxxatre nauubIX. Kogsl Xaddmana. Kox I'pes.

ApXHTEKTYpa MHKPOIIPOLIECCOPHBIX CPEACTB U CHCTEM.

{8 O6o6uieHHas CTPYKTYpa MHKPOIIpOIIeccopa. OOmmmii QITOPUTM
bynxuuonuposanus. Kiaccudukamus — apXUTEKTYp COBPEMEHHBIX — MHKPOIIPOLECCOPOB.
[puncTOHCKAss W rapBapicKas AapXHTEKTyphl. (QOHHEHMAHOBCKHE MPHHIUIBI ITOCTPOCHHS
KOMITBIOTEPHBIX CHCTEM.

2. Opranusaiys cucteM BBona\BbBOJa. COBMEINEHHOE H BBIICICHHOE aApPECHOE
npocTpancTBo. CHOCOOH! MOAKIIOYEHHH NeprepIiHBIX YCTPOHCTB. BrruucinTensHas MalmiHa
C KaHAJIBHOM CHCTEMOI BBOJIa\BBIBO/IA.

3 Apudmernko-orudeckue ycrpoicrsa. OrmpesenieHne, CTPyKTypa, NOAXOH K
npoexTupoBanuio. OpraHusamus uemeif mepenoca B npesenax cexnuu AJIY. Hapamupanue
Pa3psAHOCTH, CXeMa YCKOpeHHOro mepeHoca. PermctpoBoe AJIY ¢ paspsiHO — MOXYNBHOH
opranuzanueii. CocTaB n Ha3Ha4YCHUE CHTHAIOB ynpasieHus. Opranusaius Herei o CABUry
IepeHOCY NPH MOCTPOSHHH BBIYMCIUTEIBHEIX CHCTeM Ha ocHOBE AJIY ¢ paspsiiHO — MOIYJIBHOH
oprauusameit. @opMupoBanue Habopa Oneparui.

4. Apxurextypa cHmcrembl komann. CmcremMa KOMaHI M CIIOCOOBI  ajpecaiuu
OmepanjioB. YpOBHH aOCTpaKUHM{ IIpPeJCTaBJICHHs MHKpOIpoIeccopa. ba3oBble NPHHIMIILI
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IEpeBOJia IpOrpaMM C S3BIKOB BBICOKOI'O YPOBHS B MAlIMHHBIE KOJbL Kommusims,
TPaHCILK, acceMOIMpOBaHKEe, KOMIIOHOBKA.

3. OCHOBHBIE DPEXUMBI (YHKIIHOHHPOBAHUS MHUKPOIPOLUECCOPHOH  CHCTEMBL.
BEIIONTHEHWEe OCHOBHOH IporpaMMmbl, BbI30B mojamporpamMM. Crek. MeTox KOIBIEBBIX
peructpoB. O6paboTka npephIBaHui U UCKIIOYeHHH. CHCTEMBI ¢ IUKIAYECKUM oIpocoM. biiok
IPHOPUTETHBIX NpephIBaHUIH.

6. Knaccupukamuss cucrem mnamsatd. MHepapxus mnamsatd. Cratudeckas H
maHamudeckas O3Y. OpraHumsanus cHCTEM DIaMSTH B MHUKPOIPOIECCOPHBIX CHUCTEMAX.
[Tpunnune! oprasusanuu Kou-namsta. Crocobsr otobpaxenus nanubx 3 O3Y B Kom-mamaTs.

i CrpyxrypHble KOHGIMUKTHEI ¥ CrIOCOOb WX MuHEMM3amuH. KoH(MIKTBEI 110
JIAHHBIM, MX KiIaccuuKalis ¥ MPUMEphl pealn3anii MexaHu3MoB uxX 00xozmoB. CokpameHue
MoTeph Ha BHINOJHEHHE KOMAHJ Ilepexoja ¥ MeTOJsl MHMHMMH3alWH KOH(IHMKTOB IIO
yIIPaBIICHHIO.

8. Obmen wHpOpMammed MeXIy IEMEHTAaMH B MHKPOIPOLIECCOPHBIX CHCTEMaX.
Opranuszanus IIMHHOTO 0OMeHa. Bupl 1 Hepapxuu muH. MeTobl noBbIIeHHs 3G HEKTUBHOCTH
OIHUH.

9. IToroxoBoe  GesomacHoe  mporpammupoBanue.  Cemadoper.  Ilpumepst
pacrpeieieHus i OTpaHHYEeHHs IOCTyTa K pecypcaM Ha OCHOBe ceMadopoB.

10. [Togxoa K IPOEKTUPOBAHUIO OJHOTAKTHOIO, MHOTOTAKTHOTO M KOHBEHEPHOIO
nporeccopa Ha npumepe apxutekTypbl RISC-V. CpaBrenue ¢ JpyruMH IIOIXOJaMH K
peanu3anii MUKPOAPXUTEKTYPHI.

M30pannbie pa3feibl BhICHIEH MaTeMaTHKH.

1. Marpunia u ompenenutens. CucreMa JHMHEHHBIX YpaBHEHMH. YCIIOBHE
coBMecTHOCTH. DyHIAMEHTAJIbHAS CHCTEMA PELICHUH 0JHOpOaHOH cucTeMbl. Ofmmiee pemenue
HEO/IHOPO/THON CHCTEMBI.

2. OYHKIMH OJHOH M HECKOJBKHX JEeHCTBUTENBHBIX NepeMeHHbIX. IIpousBoaHas u
yacTHble npousBomnble. Juddepennuan. Popmyna Teinopa. HaxoxaeHuwe skerpemyma H
YCJIOBHOTO KCTpEMyMa (PyHKIUH.

3. Omnpepenenssii  uHTErpan Pumana u ero csoictBa. MHTerpupyeMocTsb
HENPEPBIBHBIX M KyCOYHO-HENMPEePHIBHBIX (yHKIui. HecoGcTBEeHHbBIE HHTErPaIBL.

4. QynKIAn KOMILJIEKCHOTO IEPEMEHHOT 0. HenpeprsrocTs %4
maddepentupyemoctb. Yenous Komm-Pumana. AnammTudeckue QyHKIHH H UX CBOMCTBA.

5. [TonsTHe BEIYETA B H3OJHPOBAHHON 0c000# TouKe. BhHeT B ycTpaHUMOH 0co00#
Touke. BhUmCIeHHe BhIYETa B IOJOce mepBoro ¥ m > 1 mopsaka. OcHOBHas Teopema O
BBIYETAX.

6. JluckperHoe mpeobpasoBanue Dypre. brictpoe mnpeobpasoBanus Dypse.
Asroputy™ «6aboukay. Otimmaue BII® ot J11D.

y o Oyukmuu anreOps! Jorukd. CoBepIneHHas IU3bIOHKTHBHAS HOpMaibHas (opMa.
[Tpencrasinenue GyHKIMA B Buae noiaunaoMa JKeraikuHa (CyIecTBOBAaHNE U €IMHCTBEHHOCTD).

8. [Toustne MHOMXKecTBa. MOIHOCTh MHOKeCTB. CU€THBIE MHOMKECTBA M MHOJKECTBA
MOIMHOCTH KOHTHHYyM. Omnepanuu HaJ MHOXecTBaMH. DOPMYIBl JIOTHKH BBICKAa3bIBAHHIMA.
MCcTHHHOCTS U JIOKHOCTH GopMyIT Ha HabOpe epeMEeHHBIX.

9. AJITOPUTMEI, BEIYHCIUMBIE (QYHKITUH, pa3pelIiMEIe U IePedYrCIMMBIE MHOXKECTBA.
Marmussr Teropunra. [TocTanoBka mpo0eMbl OCTAHOBKH U €€ Hepa3pelIHMOCTb.
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10. OpueHTHPOBaHHBIE H HEOPHEHTHPOBAHHEIE Tpadbl. DIeMeHTsI rpada, noarpads,
criocoOsl 3aaaums rpados. M3omopdusm rpador. CBSI3HOCTS.

11. Cets ITetpu. MapkupoBka ceteid. [Iepexonsl, mo3unuu. ABromarsas cets Ilerpu.
[Tocrpoenue rpadoB onepariyi.
12. CraydaitHble BEIWYMHBI M 3aKOHBI pacnpeznencHus. DyHKIHA U IUIOTHOCTH

pacrpezieNieHus] BEPOSTHOCTeH, X CBOMCTBA. UYHCIOBIE XapaKTEPUCTUKH CIyYadHBIX BEJIHYHH.
HopmanbHBIii 3aK0H paclpeesieHus U €r0 XapaKTEPHUCTHKH.

13. YucneHHBIE METOMBI PEIIeHHUs HETWHEHHBIX YpaBHEHHH. MeToj IHXOTOMHUH,
METOJI IPOCTHIX UTepalHii, MeToX Xopa, MeTol Herorona. CKOpOCTh CXOHMOCTH METOIOB.

14. Yucnennoe muddepennuposanne. 3amada Komu 1nsi  0OBIKHOBEHHOI'O
nuddepentmanbHoro ypasuenua. Meron Oiinepa, Didnepa ¢ nepecuerom, Penre-KyTTar

15. [TocTaHOBKA 3a/1a9i MAIMHHOTO 00y4eHus ¢ yauteneM. Cxema paboTEl HAUBHOTO
GaliecoBckoro kinaccudukaropa. AJroput™ 00ydeHust, OITHOKY IpH 00ydeHHH, IepeodyIeHHE.

OnepanuoHHbIE CHCTEMBI.

I. OnepanioHHBIE CHCTEMBL.  YIIPaBIeHHE IpOIECcCaMH, IUIAHHPOBAaHUE H
JCIIETYEpHU3aIis TIPOIECCOB, B3aMMOJECHCTBHE M CHHXPOHM3AllMsA IIPOLECCOB, TYIHUKOBBIE
cutyanuu. ['pad cocrosHui nmporecca.

2. CrpykTypa OIEpallMOHHOM  CHCTEMBL.  SIIp0  ONEpariMOHHOM  CHCTEMBIL
MouonuTHbIE cucTeMbl. MHOTOypOBHEBBIE cHCTeMbl. Mukposapa. KinuenrT-cepsepHas MOJEIb.
OnepalMoOHHbBIE CHCTEMBI pealbHOT0 BpeMeHH. [lepexiouyeHre KOHTEKCTa.

3. [Iponecc 3arpys3ku omepanwonnoi cucrembl. BIOS, UEFI - nasHauenue,
CXOJcTBa U oT/IMYMs. 3arpy3urk Ha mpumepe GRUB?2.

4. [TousTuss omepanuoHHOM cucrembl. IIporeccel. AJpecHBle IPOCTPAHCTBA.
Opranu3zarus naMst nponecca. CerMeHTsI IaMsTH IIpolecca.

5 Bzaumo6mokuposku  (deadlock) B omepanuoHHOH  cHcTeMe.  YCIOBHS
BO3HHKHOBEHMSI PECYPCHBIX  B3auMOOJOKHpOoBOK. OOHapyxeHHe ¥  IpPeNOTBpAlICHUE
B3aUMOOJIOKHPOBOK. AJITOpUT™M OGaHKHpA.

6. ®daitnosele cucteMbl. Opranmsarmst ¢ainoB, ¢GyHKIUM (aHI0BOH CHCTEMBL
daitnossie cuctemsl FAT, NTFS, ext3. Inode B Linux. ITpasa moctyna k daitnam B Linux. sgid,
suid, sticky bit.

T Vupasienne auckamu. OCHOBHbBIE CTpaTerHu ynpasieHus. Iyt moBbImmeHHs
HPOM3BOIUTEFHOCTH JUCKOBBIX Hakonuteneit. RAIDO, RAID1, RAID3.
8. Knaccuyeckue 3ajaud  B3aMMOJICHCTBHS TMpPOIECCOB. 3agada oOerarommx

¢unocodos. 3amaua ynraTenel U nucaTeeH.

9. [MapayuiensHoe mporpamMmupoBanue. [JoToxku H mpomecchl. MHOrOIOTOYHOCT.
AcuuaxporHOCTE. IlojepKKa MHOTOIIOTOYHOCTH B s3blkaX nporpavmupoBanus C, C++.
Otnuuus mexay data race u race condition.

10. BupryaibHas IIaMiTh, HA3HAUYEHHE, OCHOBHBIE POOJIEMbL. MeTOIbI OpraHu3anuH.
3ajaud MeHeKepa BUPTyanbHOW mamsth. CTpaTeruu pelIeHHs 3aa4d 3aMELICHHs CTPaHHUII
IIPH YIIPaBJICHUU BUPTYAJIbHOHN AaMITHIO.

11. Oneparponnas cuctema Linux. Ommxaue ot Unix. JIucTpuOyTHB OnepanuOHHON
cucteMsl. OcobenHocTr qucTpuOyTHBa Astra Linux.
12. Cosparue nporecca B OC Linux. Cucremusle BboBbl fork, exec. Cocrosuue

mpougecca. HpOHCCC-SOMGH H IIpoLecc-CHpOoTa. HpHT-IHHLI [IOABJICHHS, BIHAHHE Ha
INPOU3BOJUTEIILHOCTE CHCTEMEL.
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OcHOBBI IPOrpaMMHPOBAHHS HA SI3bIKE BHICOKOI0 YPOBHSL.

k. Komnmimsiius  nporpaMMmbl.  OTanbsl  KOMIMUIANMH.  OToHYHsS — MEXAy
KOMITWJIMPYEMBIMH ¥ HHTEPIPETUPYEMBIMHU SA3bIKAMU IpOrpaMMUpoBanus. [IpuBeuTe npuMepsl
Takux A3bIKOB. J[MpexkTuBbl Iperponeccopa. Otiiagka mnporpamMmbl. COOpKa IporpaMMbl —
makefile, cmake.

2. Brigenenue u ocBoboXKIeHHEe TUHAMAYECKOH aMaTH B porpaMme. HaznaueHue
¢byukuuit malloc, free B s3p1ke C 1 uX oT/M4me OT onepaTopoB new, delete B s3p1ke C++.
3. OcHoBBl s13pIKOB IIporpamMmupoBanus C u C++. IlepeMennble, yxasarend,

CCBUIKH. MacCUBBI, CTPYKTYpBl, 00beIUHEHUS U OUTOBBIE MO SIBHOE M HESIBHOE IIPUBEICHUE
Tunos. Tum auto.

4, Vmusle ykazarenn. Ormmums  Mexnay — std:iunique ptr,  std::shared ptr,
std::auto_ptr. Yreuku mamstu. Onepatopsl new u delete. Momenu mamsatu. Bpems >ku3HH
obwekra. Mamoma RAIL.

5. OOBEeKTHO-OPUEHTHPOBAHHOE IMporpaMMmupoBanue. MHKancymsmusa. Ykasareib
this. Cnenuanpuble MeTombl Kiacca. CTaTHyeckHe METOAbI W CTAaTHYECKHE JIaHHBIE.
Koncrantabie MeTobl. KoHCTpyKTOp KonmupoBanus u nepeMemernust B C++. Rvalue u lvalue.
Hcnonb3oBanue std::move.

6. OO6BEKTHO-OPHEHTUPOBAHHOE MpOrpaMMHAPOBAHHKE. Hacnemosanue.
MHoKeCcTBEeHHOE HaCJIEIOBAHHUE.
79 OO0BEKTHO-OPHEHTHPOBAHHOE IporpaMmmupoBadne. CTaTHUeCKuit MOTHEMOPGhHU3M.

Junamudeckuit monmumopdusMm. [leperpyska omeparopoB, ¢yHkunuii. BupryanbHble METOJBI
KJiacca.

8. Crangapraas 6ubmoreka Standard Template Library (Konteitnepsr, ureparopsl,
anropaT™el). bubmotexu Boost C++.
9. Jlsmbma Belpaxenus. OOnact mnpHMeHeHHs. Bp130B  J1AMO1a-BhIpaXKEHHS,

nepenava napamerpos. Mcnons3oBanue issmMOa-BeIpakeHns, Kak napamerpa ¢pyaknud. Crmcox
3axBara.

10. [Ila6nons! B si3pike C++. I1labnonsr Gynxnuii. [leperpyska mabnona. I1abmons!
KJ1accoB. BapuaTuHBIH mabiioH.

11, MHoronoTroysoe nporpaMmupoBaHue Ha s3pike C++. Mutex, recursive mutex.
Mogenu namata. Atomapuiie oneparun. Std::future, std::promise. Kopytune: B C++.

12. AHanmi3 IpoU3BOAUTEIBHOCTH IporpaMMel. 3akoH Ampana, ['ycraBcona. Onenka
USL. Biusinue HCI0Ib30BaHMs BEKTOPHBIX HHCTPYKIKH HA IPOU3BOJAUTENLHOCTS IIPOTrPAMMEL.

13 UML pumarpammel. [Jluarpamma kinaccoB. Jluarpamma oObekrToB. Jlmarpamma
KOMITOHEHTOB. Juarpamma npeneaeHToB. Juarpamma cocrosinuii. Haznauenne UML nuarpamm.

14. [Ipuamuner ~ SOLID. [IpuHIMD ~ €IWHCTBEHHOCTH  OTBETCTBEHHOCTH,
OTKPBITOCTH/3aKPBITOCTH.

15. [Tpunuunsl SOLID. TIpuHumn noncraHoBku bapOapsl JIMckoB, pasaeieHus
uHTEepdelcoB, HHBEPCHH 3aBHCUMOCTH.

16. ApxuTexTypa IporpaMMHOro odecnedenus. [ paHuIlbl pa3ieeHus IporpaMMHBIX
9JIeMEHTOB. MOHOIUTHEIE CUCTEMBI — JJOCTOMHCTBA M HEJOCTaTKH. YucTas apXuTeKTypa.
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IIporpaMMupyemble JTOrHYecKHe HHTerpajibHbIe CXeMbI.

1 Ob6mue (cHCTEMHBIE) CBOWCTBA MHKPOCXEM IIPOrpaMMUPYEMOH  JIOTHKH.
Knaccuduxaius NporpaMMHPYEMBIX JIOTHYECKUX MHTETPAIBHBIX CXEM 110 apXHTEKTYPHBIM
[IpH3HAKaM, [10 YPOBHIO HHTETPALlUH, 110 KOJHYECTBY HUKIOB IIEPEIPOrpaMMHAPOBaHUS.

2. ITpusenute knaccudukanuio udpopsx MC. Onuimrre 0COOSHHOCTH KaXKI0T0 U3
OPHUBEIEHHBIX KJ1accoB, roscHUB poib IIJIMC cpequ Hux. Onumure MapmpyT IpOeKTHPOBAHUS
yctpoiictB Ha ocHoge [IJIUC.

< [IporpamMmupyemble  mosib3oBareieM — BeHTWnbHbie — MaTpuisl  (FPGA,
(OYHKIMOHAIbHBIE OJIOKH, CHCTEMa MEXKCOSIMHEHHH, OJIOKM BBOJA-BBIBOJA, CHCTEMHEIE
CBOMCTBA).

4. Otmuune IUIMC CPLD or FPGA tumoB. Cucrema KOMMYTallUH,
(YHKIIHOHAIBHBIE OIOKH.

5. MapiupyT aBTOMATH3HPOBAHHOT'O MPOEKTHPOBaHUS ycTpoiicTB Ha ocHose ITJIUC.
Onummre mpoGiIeMbl COMPsDKEHHOTO MPOEKTHPOBaHus cucteM Ha ocHoBe [IJIMC.

6. Oxapaxtepusyiite untepdetic JTAG: Ha3HayeHHE, HCTOPUS BO3ZHHUKHOBEHHMS,
COCTAB CHTHAJIOB. MeTo/1 rpaHEYHOTO CKaHUPOBaHMs IpH oMo uaTepdeiica JTAG.

i Cucremsl Ha kpuctauie (SoC), onpenenenue, cTpykrypa. [IpobaeMsr 1 MeToBI
[POEKTHPOBAHHS CUCTEM Ha IPOrpaMMHUPYEMBIX KpHCTaILIaX.

8. Konctpykiu nukiaoB u BerBieHus B Verilog-HDL. O6wscHure oTimyus, C

TOYKH 3pEHMsS CHHTE3MPYEMOM ammaparypbl, YCIOBHOW KOHCTPYKIMH if M KOHCTPYKIHH
BeTBJICHHA case. [IpuBequTe MpUMep, HapUCYHTE CXEMBI 3JIEMEHTOB, CHHTE3MPYEMBIX B TOM H
apyrom ciydae. OTimume MexIy OIOKHPYIOMIM B HeOIOKHPYIOINUM IpHcBanBaHueM B Verilog
HDL.

OcHoBbl H(POBOH ¢XEMOTEXHHKH.

1. O6mue monoxkenus o Tpurrepax. Onpenenenus. RS tpurrep. Cunres cTpykTyp
RS rtpurrepa B 6azucax U-HE u WJIM-HE. 3akoHbl QyHKIIHOHHPOBaHHSA. XapaKTEPUCTHYECKUE
tabmuikel. Bpemennsie quarpaMMel paboTtsl. Paznosuanocta RS Tpurrepos.

2 CuHTE3 TIPOM3BOJBHBIX TPHUITEPHBIX YCTpocTB. CHHXPOHHBIE TPHITEPEL
Vuusepcanbuele cuHXpoHHBIC D- 1 JK-Tpurrepsr. Anroput™ paboTsl, BpeMEHHBIE JHArpamMMEL,
xapakrepuctudeckue Tabmunbl. CHHTE3 TPUITEPHBIX yeTpoiicTs Ha 6asze D- uimu JK- tpurrepos.

3. Perucrper. OmpeneneHus u  KilaccUUKaAI|sg. YHHUBEPCAIbHBIE PETHCTPEL
ITpuMepsl cxeMm, peanu3yeMblX Ha peructpax. Cusurosble perdcTpbl. CHHTE3 CTPYKTYpBI
caBurosoro perucrpa Ha D- u JK- Tpurrepax.

4. Cunre3s cTpykryp. [losHbie rpadbl IEepexoJ0B CABUTOBBIX PETHCTPOB. JlenuTenn
YaCTOTEL, IPOEKTHPYEMBIE Ha CABUIOBBIX peructpax. KobleBbie CUéTIuK.
5. ba3oBble CTPYKTYpbl CYETUYMKOB: CUETYMKM C NapaJuICIbHBIM, CKBO3HBIM,

[IOCJIEIOBATENLHBIM M IPYIIIOBEIM MepeHocoM. CHHTE3 aCHHXPOHHBIX cuéTuukoB. ITokasars Ha
[IpUMepe CHHTE3a JF000r0 3-X WK 4-Xpa3psaaHOro c4ETInKa.

6. Hemmudparopel. Knaccndukanus u onpexenenue. I[loBeleHHe paspsaIaHOCTH
nemudpupyemoro cinora. Jlemmdparop kak MHOroQyHKIMOHANBHBIA y3en. Peanmsanus
CEJIEKTOpa ¢ HCIIOJIb30BaHueM aermmudparopa.

i MyJIbTHIIEKCOPEL. YpaBHEHHE MYJIBTHUILUIEKCOPA. Y BEIWYEHUE DPa3psAIHOCTH.
YHUBEPCAIBHBIA CEICKTOP-MYJILTHILUIEKCOD.
8. Cymmaropsl. Omnpenenenne, Kiaccubukanus U mapaMeTpbl. Buasl oqHOOHTHOTO

cymmaropa. HakariiBaionyue CyMMaTophl. Y BEJIMYEHHE Pa3PsAIHOCTH CYMMUPYEMBIX CJIOB.
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BHEKTPOTBXHHK&

L. OCHOBHBIE OHATHUS 3JEKTPOTEXHUKH. DIIEMEHTHI JNEKTPUYECKUX LEeneH. 3aK0OHbI
Owma u mpaswia Kupxroda. Pacyér mpocThix Lenei Ipy NOCTOSHHBIX TOKaX U HAlIPSUKEHUX.
2 XapaKTepUCTHKH H CBOWCTBA CHHYCOMJAIBHBIX CUTHAIOB. VI300paxxeHHe

CHHYCOUAIBHBIX (YHKIMH B BHJIE BEKTOPOB W KOMILIEKCHBIX uucel. MrHOBeHHas, akTUBHAs,
pEeaKTHBHAS W TONHAs MOIMHOCTh. OCOOEHHOCTH pacuéTOB SIEKTPHYECKHX IIENEH IpH
CHHYCOUJAIBHBIX TOKAaX U HAIPSIKCHUSX.

3. VpaBHeHHS M0 METOAY KOHTYPHBIX TOKOB. MeTos y3/I0BBIX IIOTEHIMAJIOB.
Yacrorasle coiictBa R, L, C IBYyXIOIIOCHUKOB.
4, PasnojkeHne HECHHYCOUIATLHON (DYHKIMM B TPHrOHOMeTpHYecKud psm. Obmme

XapaKTEPHCTHKH HECHHYCOMNATBHBIX ToKoB, HampspkeHuH H OJIC. OcobeHHOCTH H3MEpEeHHH
IpY HECHHYCOMIATBHBIX CHTHaJaX. Pacuér MMHEHHBIX IeNed NpY HECHHYCOMAAIBHBIX TOKaXx,
Hanpspkerusax u OJ1C.

D Pe3onanc TokoB. YacTOTHBEIE CBOMCTBA IMapajUIeNbHOTO KOHTypa. Pe3oHaHCHEIE
3((HeKTHI B CIIOKHBIX HEMAX, KIaccuDUKalKs ¥ IapaMeTphL.
6. VpaBHEHHS 9ETHIPEXIIOIOCHUKOB. DKBABAICHTHBIE CXEMBI YETHIPEXITONIOCHHKA.

CoenMHEHHsT YETHIPEXIIONMIOCHAKA. AKTHBHBIH YETHIPEXMOMOCHUK. XapakTepUCTHYCCKUE
IapaMeTpel Y€THIPEXITIOIOCHUKA.

T O6pazosanue Tpéxdasupix eneit DJIC u ocHoBHBIE 0603HadeHus. CoenuHeHne
TpEx(azHOU CHCTEMBI B 3BE3/y U TPEYTOIbHAKOM. MOIHOCTE B TPEX(Pa3HBIX CHCTEMAX.

8. Paspsiyi KaTymkd HMHIYKTHBHOCTH Ha PpE3WCTOp. DBkiodeHnwe KaTyIIKH
MHIyKTHBHOCTH Ha IIOCTOSHHOE HampsbkeHue. Bxmouenue nemouku RL Ha cuHycomnanbHOe
HaIpAKCHHE.

9. Paspsj koHzeHcaropa Ha pesucTop. Bxmouenue nemoukd RC Ha mocrosHHOE
HanpspkeHue. Brimodenue nenouxy RC Ha CHHYCOMIATbHOE HAIPSIKEHHE.

10. IlepexomHble XapakTepHCTHKH nemd. Pacuér uemedt mpu Bosneicreum IJIC
[IPOM3BOJILHOM (HOPMEL.

11. I[IpeoGpaszosanue Jlammaca. CpoiictBa mpeoOpazosanus Jlammaca. Ilepexox ot
n306paxenus Kk opuruHary. OcoOGeHHOCTH HHTErpalbHOro npeobpaszosatus Pypbe.

12. IIpeo6pasosanue Jlammaca. IIpasmia Kupxroda m 3axon Oma B omepaTropHOH
dopme. Ilepexon ot u300pakeHus K OPUTHHATY.

DJIEKTPOHUKA

L. [IpOBOJHMKH, TIOJYIPOBOAHUKHA W JUICKTPHKH. TBEpIOTENbHAs 3IEKTPOHHUKA.
Mertox Yoxpansckoro. p-n nepexon. BAX p-n nepexoxa. Cmermenne p-n nepexona. Juddysus
u npeitd B p-n mepexozie. [lepexos mOIyIPOBOIHUK-MeTaLL. [1omypoBOIHAKOBEIE IPAOOPEL.
3aBHCHMOCTE COIPOTHBIIEHHUS P-N IEPeX0ia OT BHEIIHHUX (paKTOpOB.

2. Jlnoi ¥ ero HasHadeHWe B cxemax. Teopermdeckas u peanpHas BAX nmora.
IIpsimoe u obpartHOe cMmemenue auoxa. OGmacte mpobos muoma. Cxema onHOdasHOro
JIBYXTIOJIyIIEPUOHOTO  BBIIPAMHATENs.  MHTerpan  CpeJHEBBIIPSIMIICHHOTO  BBIXOIHOTO
HaIPSOKEHHSL.

3. Crabmwmrpon. BAX wu wHasHaueHwe crabwmrpoHa. JuddepenumansHoe
compotuBieHue  crabuimmtpona. Cxema  BKmodeHms —crabuwmurtpona.  Koodduument
crabmmsamid B cxeMe co crabmmurpoHoM. Crabucrop W cxema BKmo4deHHs. CBETOMMOL.
®orommon. Onronapa. Bapukan. Tynnensnsni quoa. TVS-muon.
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4, Tpaumsuctopsr. Knaccudukamus mo ocHOBHBIM mapamerpaM. Kiaccudukamus mo
CTpYKType. bBumossipHbii TpaH3ucTOp: OOIIME CBENEHWS, BHYTPEHHSS CTPYKTypa, IHOIHAs
MOjIeNb, MoJIENb D0epca-Moiuia.

5. Tpausucropsl. Kitaccubukanus mo ocHOBHbIM mapamerpam. Kinaccudukanus mo
crpykrype. IlosieBoit TpaH3ucTOp: OOIIME CBENEHWS, YCTPOMCTBO M TPHHIUI DPabOTHI
TPaH3MCTOPa C 3aTBOPOM B BHUJE DP-n Iepexoia. THIOBBIE MEepefaTOYHBIE XapaKTEPUCTHKH.
OCHOBHBIE XapaKTEPUCTUKH U3 clenU(UKAIK Ha [TOJIEBOH TPAH3UCTOD.

6. Pabouas Touka Kackajga Ha TpaHzucTope. PakTOpbl, BIHSIOIMHE HA ITOJOXXCHHE
paboueil Touku. BapumanTel ycraHOBKM paGodei Toukd. Crabummsanus pabodeid TOYKH.
Tepmoxomnencanus. Kosiekropras crabwmsanus. OMUTTepHas crabuinmsanus. Henunednsie
uckaxenus. Kackamnas cxema.

7. Cxema u HasHaueHue aupepeHIMaTIbHOr0 Kackaia. PasHOBUIHOCTH CXEM H
Ha3HaueHHH  audepeHIHATBHBIX  KackKaloB, HX  I[IPEHMMYIIECTBA M HEJOCTATKH.
Tuddepennmansapii curaan. Cundasueii curHan. Pacuér xoaddumuenta ycuneHus mudd.
cocrasisronieit 1 ko3 dunuenTa ocabaeHus cuH(pa3HON COCTABIIAIONIEH.

8. Veunurens mocrosHHOro TOokKa. HasHadeHuwe. BapuwaHThl peainusaluu, HX
npeumyiectsa W HepoctaTku. Jlpeid Hyma. ToxoBoe 3epkano, BapHaHThl peaH3allyy,
IPEUMYIIECTBA M HETOCTATKUA KaXKIOH U3 peai3anui.

9. Onepanponnbii yeumatenb. Onpeznenenue OY. OCHOBHBIE CBOMCTBA MECATBLHOTO
OVY. Buyrpennsisi crpykrypa OY. HasHaueHme Kak10oro M3 (QYHKIHOHAIBHBIX OJIOKOB B
crpykrype OV. Cxemsl Bkmouerus OY.

10. Omnepaunonsbni youmrens. Onpezencane OY. OCHOBHBIC CBOMCTBA HICAIBHOTO
OV. Cxempt Ha OY u® peamusyemble UMH (OpMyJBI: HEHMHBEPTUPYIOLIMH YCHIIMTEID,
IIOBTOPHTENb, HMHBEPTHPYIOIIMN YCHIMTENIb, CyMMarop, HHTerparop, muddepenuunarop,
BBIYHTAOLIMN YCUIIUTENb, IPe00pa3oBaTeib TOK B HANPSUKEHME.

11. Omnepanuonnbiii yeumutens. Onpeznenenne OY. OcHOBHBIE CBOMCTBA HICAIBHOTO
OV. Ommuns xapakrepuctuk peansHoro OY ot upeansHoro OY. Bimsnue XapakTepuUCTHK
peasibroro OY Ha paboTy cxeMbl. Pa3HOBHIHOCTH ONEPAMOHHBIX YCHIUTENEH.

12. Jlunedinprit  crabummszaTop. OcHOBHBIE ~ XapPaKTEPUCTUKH  JIMHEHHOIO
crabunuzaropa. VmmynecHble crabuimzaropel. OCHOBHBIE XapaKTEPUCTHKH HMMITYJIbCHBIX
crabuiu3aropos. [Ipumep mpocTeiiiieif cxeMbl JIMHEHHOro cTabnum3aropa HanpsoKeHus. Beson
(hOpMyJIBI BEIXOJHOIO HAIIPSIKEHHUS.

13. Kapra TepemaTO4YHBIX XapaKTEPHCTHK IOJEBBIX TPaH3HCTOPOB. CxeMbl
mormueckux Bentwiedr NOT, NAND, NOR, AND, OR, XOR nHa mojieBbIX TpaH3UCTOpaX.
Tabauisl HCTHHHOCTH U HpUHIMI paboThl. Pacd€r napaMeTpoB BEHTHIIA.

Cnucok PEeKOMEHIAYEeMBbIX HCTOYHHKOB:
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5. [TIOKA3ATEJIX U KPUTEPUHU OLIEHUBAHUS PE3YJILTATOB
BCTYIIUTEJIbHBIX UCITBITAHUA

MaxkcHMaIbHOe KOJIMYECTBO OAIJIOB 33 OTBET HA OJHH BOIIPOC cOocTaBiseT 25 6aos.

KpuTepusiMui OLIEHKH 3HAHUH 110 OTBETaM Ha BOIIPOCHI ABJISIOTCS:

- NOHUMaHHE CYIIHOCTH U3JIaraéMoro MaTepuaa;

- rPaMOTHOCTh HM3JIOXKEHHs CYTH BOIIPOCA, YMEHHE MCIIONb30BaTh HAYYHYIO MU
CIENUAIBHYIO TEPMUHOJIOTUIO X BECTH JUAJIOT ¢ KOMUCCHEH;

- CIOCOOHOCT HIUTIOCTPUPOBATh OTBET HAa TEOPETHYECKHH BOIPOC IPAKTHIECKAMHE
IpUMEpaMH.

O1eHKa KaKI0T0 OTBETA OMPEAEsIeTCs CleAYIOIHM 00pa3oM:

Onenku ot 23 m0 25 GamioB cTaBUTCS aOUTYpPHEHTY, B OTBETE€ KOTOPOIO IPHBOIATCS
[IOJIHBIE CBEJICHUS 110 3aJaHHOMY BOIIPOCY, IEMOHCTPUPYETCS BCECTOPOHHEE, CHCTEMAaTHIECKOe
U ryboKoe 3HaHHE MaTepuana, MaTephal H3JI0XKeH JIOTHYHO, MOCIeIoBaTebHO U HE TpeOyeT
JOTIOJTHUTEILHBIX MOSCHEHHH, JaloTcs OTBETHI Ha BCE BOIPOCHI WIEHOB 9K3aMEHAMOHHON
KOMHUCCHH.

Onenxu ot 19 go 22 6amioB craBUTCS aOUTYPUEHTY, B OTBETE KOTOPOIO IPHBOJSTCS
OCHOBHBIE CBEJICHHA 110 33JaHHOMY BOIPOCY, AEMOHCTPUpPYETCs IOJHBIE 3HAHHsS MaTepuaia,
oTBeT cOPMYIUPOBAH C HE3HAUUTEIHHBIME OMHUOKAMK Ha TEOPETHYECKHH BOIIPOC, U IIOJHOM
OTBETE HA JIOMOJHHUTEIBHBIE BOIIPOCH! K3aMEHAITMOHHOM KOMHUCCHH.

Onenxu ot 16 mo 18 6ayutoB cTaBUTCS aOUTYPUEHTY, B OTBETE KOTOPOI'O IIPUBOIATCS HE
IIOJIHBIE CBEIEHUA IO 3aJaHHOMY BOIIPOCY, JEMOHCTPHPYIOTCS clabble 3HaHHSA y4eOHOro
MaTepuaia, HO B 00BEME, JOCTATOYHOM IS JaJIbHEHINEH y4eObl B MarucTparype, HMEIOTCs
3aTpy/IHEHUS C OTBETAMH HA JIOTOJHUTEILHEIE BOIPOCH WICHOB 3K3aMEHALMOHHON KOMUCCHH.

Ouenxku 1m0 15 OGawioB craBuTcs abOUTYpUEHTY, B OTBETE€ KOTOPOro MPHBOIATCS HE
[OJIHBIE CBEJIGHMS IO 3aJlaHHOMY BOINIPOCY, AE€MOHCTPUPYIOTCS CYIIECTBEHHBIE IPOOENBI B
3HAHUAX, HAJIMYME 3HAYATE/IHHBIX OMMUOOK B OTBETE, aDUTYPHEHT HE MOJXKET Pa3biICHUTH CYTH
COJIepKaHusl TOTO, 9TO OH IPE/ICTABHI B KAa4eCTBE OTBETA HAa BOIPOC, HE NAIOTCS OTBETHI HA
JIOTIOJTHATEIHHBIE BOTIPOCHI WICHOB 3K3aMEHAITHOHHOM KOMHMCCHH.

MakcumanbHas cyMMapHas GajibHas OLEHKAa OTBeTa Ha COOeceIOBaHHU COCTaBJIAET 75
GaoB.

WtoroBas  oueHKa  aOMTypHeHTa  Ompeaensercs  KOJUIETHMaIbHO  WICHAMH
9K3aMEHAIIMOHHONX KOMHCCHHM Ha OCHOBAHHMH TOJIOCOBaHHS HPOCTBIM OompmmHCTBOM. [IpH
PABHOM YHCIIE TOJIOCOB I'OJIOC MIPEACEAATEIs ABIAETCS PEIIarOIHM.

Pe3ynpTaThl MPOBECHHST BCTYIHTEIBHBIX HCIBITAHUE OIVIAINAIOTCSA B JACHD IIPOBEACHH
BCTYIHTETBHBIX HCTIBITAHKH [0 OKOHYaHHH COOECEe0BaHus IIOCPEICTBOM BBICTaB/IEHHUs OaIoB
B CIIMCKH TTOCTYTIAIONINX, Pa3MeIeHHbIX Ha caifte abiturient.ru, a Taxxe mocpenctsom EINTY.
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ITpuéM BCTYNUTENEHOrO HCIBITAHUS MPOU3BOJMTCS 3K3aMEHAIIHOHHOM KOMHCCHEW B
COOTBETCTBHM C PAaclMCaHMEM M CHOMCKAMH aOMTYPHEHTOB, NOATOTOBICHHBIMH IIpuéMHOM
KOMHUCCHEH.

Hupexrop Uacturyra [TUIII,
PYKOBOIMTENb MaruCTEPCKOM MIPOrpaMMBbL
«BpraucuTenbHbIE CHCTEMBI 1

3IEKTPOHHAS KOMIIOHEHTHas 6a3a | A.JL TlepeBepsen
Haganenuk naboparopuun HUJI BTuBC : 4
Uucruryra ITAILIL ’7:"‘“/ J1.B. Kanees
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