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1. OBIIUE ITOJIOXEHMA

1.1 QenepanbHbl  TOCYAAapCTBEHHBI  00pa3oBaTeNbHBIA  CTAHAAPT  BBICIIETO
obpazoanus (®I'OC BO) no mHampaBinenuio moxarotoBkd 09.04.01 «Mudopmatuka wu
BBIYMCIIMTENIbHAS TEXHHKA» (YPOBEHb MArHCTpPATyphl) YTBEPIKACH IIPHKa3oM MUHHCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @eneparmu ot 19 centsiops 2017 r. Ne 918.

1.2. O6nacte  npoecCHOHANBHOM  JIEATENBHOCTH  BBIIYCKHMKOB, OCBOMBIINX
MPOrpaMMy MarucTparyphl, BKIFOYAET:

—40 Ckso3Hble BU/IBI TPO(ECCHOHATBHOM JIESTENBHOCTH B MPOMBIILIEHHOCTH (B chepe
HAy4YHOTO  PYKOBOJCTBA  HAy4YHO-UCCIEOBATEIHCKAMH W  ONBITHO-KOHCTPYKTOPCKHMH
pa3paboTkamu B 001acTH HHPOPMATHKY U BEIYHCIHTEILHOM TEXHUKH).

1.3. Bunel npogeccHoHaIbHON JEATENbHOCTH, K KOTOPBIM TOTOBSTCS BBITYCKHUKH,
OCBOMBIIHE IPOTPaMMy MarucCTpaTyphl:

—IIpoexTnas

1.4. BerynuTensHble MCIBITaHWS IIPH [IPUEME B MardcTparypy IO HampaBiIeHHIO
nogroroBkn  09.04.01 «Mudopmatuka ¥ BEMHCIHTENbHAs TEXHHUKA», HAIPABIEHHOCTH
(mpoduimo) «BerUCTATENBHBIE CHCTEMBI U 3JIEKTPOHHAS KOMIIOHEHTHAs 06a3a», IPOBOIATCS B
dhopme cobeceoBanusl.

OCHOBHOI1 I1€7IbI0 BCTYIIMTEIBHOTO HCIBITAHUSL SBISETCS OTOOp aOUTYpPHEHTOB, HauboIIEE
IIOJITOTOBJIEHHBIX K IPOJIODKEHUIO 00Y4YEeHUS B MarucTpaType BICHIEr0 YYeOHOT0 3aBeIeHHs 110
HanpasieHuto noaroroBku  09.04.01 «Mudbopmatika W  BBMHCIMTENIbHAS TEXHHUKAY,
«BpraucuTenbHbIE CUCTEMBI U 3JIEKTPOHHAS] KOMIIOHEHTHAas 6a3ay.

3aauaMy BCTYIIUTEILHOTO UCIIBITAHUS SIBIISIFOTCS:

—OIIeHKa YPOBHs 3HAHUI M YMEHUH B IpodecCHOHaIbHOM 001acT;

—BBISBIICHUE CTEIIEHH ITOJITOTOBJIEHHOCTH K IIPOIOIDKEHHIO 00y4IeHUS B MATHCTPAType.

Bonpocsl, BelHOcHMBIE Ha cofeceOBaHUE, OMPENENIAIOTCS HACTOSINEH IPOrpamMMoH, B
OCHOBY KOTOPO# 110J10KeHBI KBaTH(DHKAIMOHHBIE TPeOOBaHHS, IPEABIBISIEMBIE K OaKaiaBpaMm, B
COOTBETCTBHM C (elepaJbHBIM TOCYAApCTBEHHBIM OOpa30OBaTENBHBIM CTAHIAPTOM BBICIIETO
oOpa3zoBanus 110 OJHOMMEHHOMY HampapieHuio moarotoBkd 09.03.01 «Mudopmatuka u
BBIUMCIIHTEIbHAS TEXHUKA.



2, YYET UHJIUBUY AJIBHBIX JOCTYDKEHUN

B coorserctBun ¢ IlpaBunamu mpuéMa B MarucTparypy IpH TIOCTYIUICHHH Ha
00pa3oBaTeNbHYIO NPOrpamMMmy «BBIMHCIHTENBHBIE CHCTEMbI M 3IEKTPOHHAS KOMIIOHEHTHAS
Gasa» yCTaHOBIEHO CIEIyIOmEe MaKCHMAaIbHOE KOJIMYECTBO OalioB 3a HHIMBHIyaJbHBIE
noctmwxenusa (UJ1):
- MaKCHMAallbHOE KOJHMYECTBO OalIoB, KOTOPOE MOXET MOJYy4YHTh mocTynaromuit 3a U] B
cymme — 50 H6aoB.
- MaKCUMaJIbHOE KOJTHYECTBO Oa/uioB, KOTOPOE MOJKET MOIYyYWTh MHOCTYNAOmui 3a
onpenenennyo kareropuro W] n(vmm) 3a onpenenennsiit Bug W] ykazano B Tabimue 1.

Tabnuua 1 — Yuumesleaemoie uHOUBUOYANbHbIE OOCHUNCEHUA

Tun OKYMEHTBI
Ne Hoxy Onenka
i Bug U1 HOATBEPKAAMIHX | JIA NOATBEPKAeHHS
JOKYMEHTOB sanuns U]
Kareropus «/luniiom o npodeccHoHAILHOM 00Pa30BAHNH ¢ OTJIHYHEM HJIH Meaaabio» (10 6auioB
Heobxomumo
Hanuyue nqumioma ¢ oTinHamem, NPEeIOCTaBUTh CKaH-
COOTBETCTBYIOILEr0 HATIPABICHHIM KOITHIO WJIH
Juriom Gakanaspa ¢
noarotoeku 09.03.01 i ¢ororpadum muueBoro
OTIINY
L «HupopmMaTHKa U BEIYUCITUTEIEHAS passopora auruioM o |10 6ayutos
JIMmioM crienuaiiucTa ¢
TeXHHKa», a Takke YI'CH 11.03.00 o BBICILIEM 00pa30BaHUH,
OTIIMHYH
DneKTpOHHKa, paiUOTEeXHHKA H a TaKKe BCEX CTPaHHI]
CHUCTEMBI CBS3H TPHIOKEHUS K
JTUILIOMY
Kareropus «Haiuuue J0n0JIHATEIbHON0 00pa30BaHKsi, COOTBETCTBYIOMIET0 106
aJ1J10B
KOHKYPCHOMY npodH/io»
OKYMEHT 0 HaJIHYHH Heobxomumo
L i He Oonee 5
JIOTIONTHUTEJILHOTO MPe/IOCTaBUTh CKaH-
Hanuuue cepruduxaros o 6asioB,
2 obpa3oBaHus, KOITHIO WJTH
JIOMOTHUTENBHOM 00pazoBaHUH no 1 Gamry|
COOTBETCTBYIOLIETO ¢dororpaduio
3a OJTUH
KOHKYPCHOMY NPOQHITIO ceprutukara
Heobxomumo
JIoKyMeHT 0 HaJIMYMK | TIPeNOCTaBUTh CKaH-
He Ooree
. N JOTIONTHUTETEHOTO KOITHIO HJIH
Hanuuue npolineHHol nporpaMMel 10 6asoB,
3. oOpazoBanus, dortorpadmio
TIOBBILICHHS KBaTU(bUKALHH o 2 Ganna
COOTBETCTBYIOLIETO YIOCTOBEPEHHS O
3a OIHO
KOHKYPCHOMY NPODHITIO TIOBBIIICHHH
KBaJIM(DUKALIUH




Heobxomumo
NPeJIOCTaABUTH CKaH-
JIOKYMEHT 0 HaJIH4YHH KOITHIO MJTH He DoJee
Hanwyue npoiineHHONH nporpaMMbl JOMOJIHATENBHOTO | doTtorpaduro quruioma |10 6amios,
npodeccHOHATBHON obpasoBaHus, 0 npodeccHOHANBHOK mno 5
EepEenoAroOTOBKH COOTBETCTBYIOILETO [IEPETIOATOTOBKE, @ | OauioB
KOHKYPCHOMY MPOGHIO | TaK»Ke BCEX CTPAHHMI] | 3a OJIMH
TIPHIIOKEHHUS K
JUILTOMY
Kareropns «Cay:x6a no6poBoabuem B 30ue CBO» 25 6as10B
JokymeHnr,
HOATBEPICIAIOHTHH Heobxommumo
IPUHAUISKHOCTb K
I MPEeAIOCTaBUTh CKaH-
KOITHIO WA
Vyactue 8 CBO I ¢dortorpaduio 25 Gannos
BOGHHYIO ciiyx0y 110
MOOMIU3AIIUH HITH FORMETSS
3aKJTIOYMBIINE KOHTPAKT, . ——
(axt yuactus 8 CBO
[IPH YCIIOBHH MX Y4aCTHA
B CBO
Kareropus «IIpoune 1ocTHREHHAD 50 6as10B
ITo6enuTess, pU3ep WIH Jaypear

- HmxeHepHOro XakaroHa
SoC Design Challenge;

- MexIyHapogHOTO WK Heobxonumo
Bceepoccuiickoro koHkypca IIpeI0CTaBUTh CKaH-
(osuMIIHaIbI, BBICTABKH) KOIIHIO MJTH
Hay4YHBIX U TBOPUECKHX dbororpaduro
paboT, Bcepoccuiickuii JIOKyMeHTa (IUIioma, 10 40
HMH>KEHEPHBIH KOHKYPC; IToprdonuo rpaMoTEI, Gt
MEXKTyHapOIHON WK ceprudukara),
Beepoccuiickoi MOATBEPIKIAFOLIETO
CTYIeHYECKOM OJIUMITHA/IbI COOTBETCTBYIOIIHUA
(uemnuoHara) CTaTyc B OJIMMITHAZE

- Konkypca TBOpUeckux u WX KOHKYpCe
npoekTHIX pabor MUDT;

COOTBETCTBYIOLIHX
obpa3oBaTesbHOM NporpamMmMe
Heob6xogumo
NPe/IOCTaBUTh CKaH-
KOTIHIO WITH

PexomennarensHoe mucsMo oTorpaduio
Hupexropa [TALII MUDT Tepxdomme pexf)bmewzz':;bnmom A).Cammon

MUCHEMA C TIOJITHCEIO

nupektopa [THUII u

neyareio MHUOT




IMuceMeHHOE coracue
OpraHU3aLMH O IPEIOCTaBICHHH
MecTa MPaKTHKH C YKa3aHHEM

Heobxonumo
TIPEIOCTABHTE CKaH-
KOITHIO WX

8. " IMoprdonuo 5 GastoB
TEMaTHKH NPO(ECCHOHATBHOM ¢otorpaduio
JEeSATENBHOCTH, COOTBETCTBYOIIEH ITMCEMEHHOT'0 COTJIacHs
obpa3oBaresIbHOM ITporpaMme OpraHu3alMu

Heobxomumo
NpeJOCTaBHTh CKaH-
O4Hoe yyacTHe B Hay4HO-
TEXHUYECKUX KOH(DEepeHIMIX, ROPUIC N

9. IToprdonuo ¢ororpaduro 2 Ganna

COOTBETCTBYIOLIEE
" JIOKyMEHT
obpazoBaTesIbHO# IporpaMme *
MOATBEPKAAIOLIErO
OYHOE y4acTHe
Hanuuue Hay4dHBIX ImyOIHMKaIHid,
COOTBETCTBYIOLIUX
o6pa3oBaTebHOM Mporpamme:
- omybIMKOBaHHBIE HAyYHBIE
CTaTBH B PEeLICH3HPYEMBIX
JKypHasax, BXOJSIIUX B
Me apojHbie 6a3bl
FyHap ; Heobxomumo
uuTupoBanus Web of Science u
NPEeJOCTaBUTh CKaH-
Scopus
KOITHIO WITH
- omybIuKOBaHHBIE HAYYHBIE
¢ororpaduro
CTaThbH B BEAYLIHX
ciemyromux ctpanul | 1o 20
10. PELICH3HPYEMBIX JKypHasax H3 IToprdomuo
cOopHuKa: 6anioB
nepeuns BAK
THUTYJILHBIH JTUCT,
- onyOIMKOBaHHBIC CTATHH
. OIJIABJICHHE, TEKCT
KOH(epeHIHi B peLieH3UPyeMbIX
myOIMKaIuH,
cOOpHHKAX, BXOASIIHX B
BBIXOJIHBIE JJAHHBIE.
MeKTyHapoHble 6a3bl
uutuposanus Web of Science u
Scopus
- OnyOIMKOBaHHBIE CTATHH B
JKypHaJlaX, BKIIOYSHHBIX B
Poccuiickuii HHAEKC HAYYHOTO
uutupoBanus (PUHII)
Pesynbrar uHTE/IEKTYaIbHOU
JIesITeJIbHOCTH TI0 TeMaTHKe
00pa3oBaTeaLHOMN POrpaMMBI: Heobxonumo
- MareHT Ha u300peTeHue NPEIOCTABUTE CKaH- 710 20
11. 3 [Toptdonuo KOITHIO HJIH
IIaTeHT Ha TOJIE3HYI0 prd GUIABEH
MOJIEJTH ¢ororpaduio
- mporpamma OBM nareHTa

- rtonoyorua UMC

[Tpu mocrymieHuu B Maructparypy yuurtsiBarorcs U] 3a 2023-2026 rr.




B 1.6 y4uTHIBaIOTCS KOHKYPCHI, U OJIMMITHA[BI 10 TEMAaTHKE HAIpaBJICHHS IOATOTOBKH
09.03.01 «Mudopmaruka U BBMHUCIUTENBHAS TexHuka», a Takke YI'CH 11.03.00
«ONEeKTpOHMKA, PaJMOTEXHUKA U CUCTEMbI cBa3u». Komuccuelt ycTaHaBmuBaeTcs Clieayrolee
cooTBeTcTBHE (Tabm.2):

Tabruya 2 — Hauucnenue 6a1106 3a KOHKYPCHbIE MEPONPUANUA

M Craryc Cratyc «IIpuzep»/
«ITobexuTesb» «JIaypear»
Husxenepusiit xakaton SoC Design Challenge 40 6ammos 20 bamnmor

MesxayHapoaHsii wiu Beepoccuiickuii KOHKYpC (BBICTaBKa)
HAy4HBIX H TBOPYECKHX paboT;

Bceepoccuiickuii HHKEHEPHBIH KOHKYPC; 20 6amos 10 6annos
Mesxaynapoasas wid Beepoccuiickas CTyIeHYECKas
oNIMMIMaja (4eMIMOHAT)

KoHkypc TBOpueckux U npoekTHeix padbor MUST no

= = 30 GammoB 15 Gannos
COOTBE‘«TCTB)J!OU.IE«H DﬁpaBOBaTCJIBHOH nporpamme

[Ipr HaMMYUH KOHKYpCa, HETIOAXO/SAINEro MOJ{ yKa3aHHbIE ITyHKTHI B Tabi.2, KOMUCCHS
CaMOCTOATEIbHO HauucisgeT Oamnsl. CyMMapHO 3a yyacThe B KOHKYpCax M OJMMIIMaaX MOXHO
noJryuuTh He 6onee 40 H6asios.

B 1.7 pexomenmarensHOe muchbMo aupekropa ITUIIL MMOT moxer OBITH MOIYYEHO
[ocJie MoJayd B 9K3aMEHAI[MOHHYIO KOMHCCHIO MOTHBAIIMOHHOTO IMHCHMa OT IOCTYIAIOLIETro,
XapaKTEePUCTUKU OT PYKOBOAUTEIS IPAKTUKH U3 uKcia npeanpustaii naptaepos [THIII, a Taxxke
0 pe3yibTaTaM cobeceIOBaHHs /10 BCTYHMUTENBHBIX MCHbITaHMU ¢ aupexkropom ITUII MUOT.
Jatsl cobecenoBanmii pa3melaioTcs Ha caiite Abiturient.ru

B 1.8 muceMeHHOe coriiacue OpraHu3aluu O MeCTe IIPAKTUKU IIPeIoCTaBiIseTcs Ha
ouupansHOM OJIaHKE 32 MOANKCHIO PYKOBOJIUTENIS OpraHU3aluy (WM HadalbHUKA OTJENa) U C
meyarelo. B cornmacuu JODKHO OBITH yKa3aHO HalpaBlIeHWE IIOATOTOBKM W Ha3BaHHUE
o0pa30BaTeIbHON NpOrpaMMBI, Ha KOTOPYIO IIOJAeTcs COrjlacue, IpPUBEACHA IUIaHHpyeMas
TeMaTHKa MCCIIeI0BaHUs aOUTYPHUEHTa, a TAK)KEe Ha3HAYCHHBIH KOHCYJILTAHT OT OpraHu3alliH.

B 1m.10-11 yumrTeBaroTcs paboThl IO TeMaruke HampasieHus mnojaroroBku 09.03.01
«Mupopmatuka u BbMUCIUTENbHAs TexHuka», a Takke YI'CH «11.03.00 Onexrponuxa,
PAZIMOTEXHUKA M CHCTEMBI CBS3H». Balllel HensdrTcs HpONOPIHOHATEHO KOJIWYECTBY aBTOPOB
pabot. KoMuccuei ycranaBimBaeTcs clieiyromee cooTBeTcTBre (Tabm.3):

Tabauya 3 — Hauucnenue 6417106 3a KOHKYPCHblIE MEPONPUAMUA

YiEasanns Basw MaxkcumaabHBIIH
fann

KYPHAJTBI, BXOAIIHME B MeX/IyHapoaHble 6a3pl nutupoanus WoS u Scopus | 20 20
BeIylHe peleH3upyemble KypHaisl u3 nepeuns BAK (K1, K2) 20 20
cOopHHKH KOH(DEPEHIIMH, BXOAAIIHME B MEXKyHapOAHbIE 6a3bl IMTUPOBAHUS 10 20
WoS u Scopus

BeAylIKE pelieH3upyeMble xKypHaibl u3 nepeyns BAK (K3) 10 20
KypHaisl, BkItodeHHsle B PHHI] 3 10

HeonyOiukoBaHHble Marepuallbl oLeHuBaroTcs Kak «0 OawtoB». CymmapsHo 3a
ITyOIHKAIAH MOXKHO Oy49uTh He 6oitee 20 6aos.

W]l oneHUBaIOTCS SK3aMEHAIIMOHHON KOMMCCHEH B JIEHB IPOXOXKICHHUS IOCTYIArOIIHM
BCTYIHTENLHBIX HCIbITanuil. OnenuBarorcs (aitner W]I, 3arpy’keHHBIE IIOCPEICTBOM CEpBHCA
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«ITocrynnenue B By3 omnaitH» (mopran «locyciyr») He mO3jHEe YeM 3a CYTKH JI0
BCTYIHTEIHHOTO HCIIBITAHHS.

3. ITOPAJOK U PEI'JIAMEHT ITPOBEJEHN S BCTYIIUTEJIBHBIX UCITbITAHUM

BerynuTenbHble HCIBITaHUS IPOBOAATCS B hopMe cobece0Banus.

JlaTbl, BpeMs M ayIWTOPHH IPOBEICHUS BCTYIHTEIHHBIX WCILITAHMNA HA3HAYAIOTCS B
cootBercTBHH C «llpaBumamMu mpuema B Marucrparypy DemepaabHOro rocCyAapCTBEHHOIO
aBTOHOMHOIO 00pa3’oBaTeNbHOTO YUpeXIEHHsS Bhiciiero obpazoBanus «HammoHamsHEIM
UCCIIEJIOBATENECKUM YHUBEPCHTET «MOCKOBCKMI HHCTHTYT SJIEKTPOHHON TexHHKH» B 2026
TOIY».

Bo BpeMs BCTYNHMTENBHOTO UCHBITAHHUS IOCTYIAIOMEMY 3a1aeTcs II0  OIHOMY
TEOPETHYECKOMY BOIIPOCY M3 TPEX PAa3lElIOB IPOrpaMMbl BCTYIHTENBHBIX HCIBITAHHN (BCETO
TPH BONPOCAa) M [AeTCi BpeMs Ha IOATOTOBKY. JIms NOATOTOBKH BBIIENCHO 45 MHUHYT,
paspemeHo IOJIb30BaThCs JIOOBIMEH MaTe€pHaliaMHd, B TOM YHCJIE COOCTBEHHBIMH 3allMCAMHU
neKnuid, ydeOHMKaMH, METOIAMYECKAMH IMOCOOMSMEH Hu 1p. Vcnonb3oBaHue MOOMIBHBIX
TeNe(OHOB U UHBIX CPEJICTB CBSA3U HE JIOTYCKASTCS.

[Tpu oTBeTE SK3aMEHAIIMOHHON KOMHCCHEH MOXKET OBITh 3a/IaHO 0 TPEX JOMOJHHTEIBHBIX
BOIIPOCOB B COOTBETCTBUU 00CYK/1aeMOM TEeMOH.

B xone cobecenoBaHMs IOCTYHNAIOIIMM MOTYT OBITh TakXKe 3a/laHbl  BOIMIPOCH,
HalpaBJeHHBIE HAa YTOYHEHHWE INPHYMH BHIOOpA OIpPENeNCeHHOW MNpPOrpaMMBI MarucCTepPCKOM
IIOJITOTOBKH, KpyIra HHTEPECOB ITOCTYNAOMIEro U LeJel ero MOCTYIUIEHHS] B MarucTparypy.

MakcumanbHOE KOJIMYECTBO 0ayioB, KOTOPOE€ MOXKET IOJIYYHTh IIOCTYIAIOIIHM 110
pesynbraTam cobecenoBanusi — 75 6aioB (1o 25 6108 3a BOIIPOC).

MakcumanpHOe KoimdecTBO 0ayuioB, HaOpaHHBIX 110 COBOKYIIHOCTH BCTYIIMTEIIBHBIX
WCIBITAaHUA M HHIMBUHIyaIbHBIX JOCTHKEHMM — 125 Gaios.

OK3aMeHalMOHHAs KOMHUCCH 10 IPUEMY BCTYIHTEIbHBIX UCHBITAHUM B TEYEHHE OJHOTO
JIHsA TOCJIE€ IPOBEIECHH 3K3aMEHa OIEHHBAeT OTBETHI IOCTYNAIONIUX M MEPENaeT MPOTOKOJIbI C
pe3yabTaTaMU BCTYNUTEIBHBIX UCIBITAHUN B IIPHEMHYIO KOMHCCHIO.

OK3aMEHAMOHHAs KOMHUCCHSA 110 IIPHEMY BCTYIHTENIBHBIX HCIBITAHHM B TCUCHHE OHOTO
IHS II0CIE€ IIPOBEJEHHS COOECEOBaHUS OIEHHBACT OTBETHl IMOCTYNAOIMX W IepeJacT
IIPOTOKOJIBI C Pe3yJIbTaTaMU BCTYIIUTEIHBIX HCIBITAHUH B [IpHEMHYIO KOMHCCHIO.

4. COAEPXAHUME BCTYTIMTEJIBHOI'O UCIIBITAHUA
4.1. TeMsl pazzienos i cobeceoBaHUS 10 Mporpamme «BerducIUTEIBHBIE CHCTEMBI
1 3JIEKTPOHHAs KOMIIOHEHTHas 6a3a»

AJMHHHCTPHPOBaHHE ceTell U CONPOBOKIAEHHE POrPAMMHOI0 0fecnedeHusl.

L. Crex nporoxonoB TCP/IP u IP-agpecanus. Dtanonnas monens OSI. OcHOBEHI
MapIIpyTH3AIUA W IPUHIMIIEI IOCTPOCHHUS MOACETeH. Y POBEHD IPUIIOKEHUH H TPaHCIOPTHHIH
YpOBEHb cTeka nmpotokosioB TCP/IP.

2 Pactipenienennsle  cetd u  MapmpyTtuzatophl.  OcHOBEI  paGoTel €
Mapmpyrtu3aTopamu. Hactpoiika mapmpytuszaropo. IlonyueHune uHHGOPMAIMH O COCENHUX
ycTpoiicTBax. OTauune MapmpyTu3aTopa 0T KOMMYTaTopa.

. CereBas Tomosorus. Peer-to-peer m client-server Mojenun B3auMOIEWCTBUS.
JlocTOMHCTBA U HEJIOCTATKH.



4. IPv4 u IPv6 angpecanus. Ilpuuuner noseinenus IPv6. Pasnenenue Ha moiceru.
@opmat u crpykrypa IPv6-anpeca. Cokpamenue IPv6-anpecoB. Mexannsm noiydenus I[Pv6-
aJIpecoB.

3; becnposoauas nepenada nanHsiX. [IpuHIUNE! paboTel GecnpoBoHOM cBA3n 5G,
nocrouncTBa U HepocTatku. Ormmane 5G ot 4G. Ilepexon Ha 6G — OCHOBHBIE IPOGIIEMBI, IyTH
UX pElICHHUS.

6. ITporokon TpancmoprHoro ypoHs UDP (ompenernerue, mopThl, HHKANCYJISIUS,
¢dopmMar, MyJIBTHIUIEKCHPOBAaHHE M JEMYJIbTHIUIEKCHPOBAHHE), HPOTOKOJ TPAaHCIOPTHOIO
ypoBHst TCP (mOPTBL, yCTaHOBJICHHE COCAMHEHUS, CEIMEHTHI M IIOTOKH, METOJ CKOJIB3SIIEro
OKHa).

% be3onacHOoCTe B ceTax. ANTopuTMbl ImudpoBaHus. [IOHATHS aBTOPH3ALUH,
unenTadukanyy 1 ayrenTudukanuy. [Ipunmun padots anmroput™a Jluddu-Xemmana. Ciyxba
SSH. Hacrtpoiika ayreHTudHKanuy no kmodaM. [{udpossie moanucu. bpanamayspsl.

8. DNS. IlpoctpancrBo umeH. Jlomensl. JloMeHBI BepXHEro ypoBHs. JlelnerupoBanue
u 30HBL PecypcHple 3anucu. Benymuit u nomumueHHBIH cepBepa. KopHeBele cepeepa.
Ksmmposanue pecypcHbix 3anuceid. Kommpyromuit DNS cepep. PexypcuBHBINA U HTEpaTHBHBIN
pexumM pabotsl DNS cepsepa.

9. DHCP. Cnocober Beimaun I[P ajgpecoB. @yHKIMM HM KOHPUrypHpOBaHHE
nporokona DHCP. Pasmuumsa mexnmy nporokonamu BOOTP u DHCP. AnroputMm paboTsl
DHCP. DHCPv6.

10. ITpoxcu-cepsep. IlpuHnmn paboTel, Ha3HaYeHHE, IpUMeEpbl. Buasl Npokcu-
cepsepoB. Kamupyromui mpoxkcu-cepsep. OOpaTHBI npokcu-cepsep. OTIHYHS MEXAY IIPOKCH-
cepBepoM 1 VPN. JIocTOMHCTBA U HEIOCTATKH HCIIOJIB30BaHU.

11, Beb6-cepsep. Otmune mexay Nginx u Apache. Iloratus URI, CRUD. Ilonstue
NOJIE3HOM Harpy3ku B oTBeTe mpokcu-cepepa. Ctpykrypa HTTP-3ampoca. O6pabotka HTTP
3arpoca BeO-CepBepoM.

12. AIMUHHCTpHpOBaHHE oOIEpanoHHOM cucTeMsbl Linux. CumBoiudeckue u
xecTkue ccbuikd. Hepapxus daiinoBoit cuctemel. CTaHmapTHbIE IIOTOKH BBOJA/BBIBOA.
IlepenanpaBneHus NOTOKOB.

13. Bupryamusanus u xonrteitHepusanusa. Docker — onpeneneHwe W HasHA4YeHHUE.
Otnuyus KoHTeHHepa 0T BuUpTyanbHOH MamuHbl. Muctpykumu Dockerfile. Menemxeps
BUPTYaJIbHBIX MAallMH — IPUMEPbI 1 HAa3HAYCHUE.

14. Opkecrpanus koHteiHepoB. Kubernetes — omnpenencHne ©u  Ha3HAYCHHE.
Cootnomenue Kubernetes m Docker. I'maBHBIe KOMIIOHEHTEI apxuTekTypsl Kubernetes. V3en B
Kubernetes. [IpoctpancTso umen B Kubernetes.

15, Penosuropuit  I1O. Pacmpenenennas cucreMa KoHTpons Bepcud — Git,
IPEUMYIIECTBA UCNoNb30Banus. Pemenue npobnemsl merge conflict. Otnuums Mexay git merge
u git rebase. Ormuuua mexay GitLab m GitHub. Ormumums mexay Git pull u Git fetch.
Haznagenue 3amnpoca Pull Request.

16. Yipasnesue KOHGHUTIypaUusIMH XOCTOB ¢ TOMOIIEI0 Ansible. Anroput™ paboTE 1
HasHaueHue Ansible. [Ipennaznauenue daiina MHBEHTAPU3AIHH.
17, Omnpenenenne pensuuonHoi CYBJl. Munexc B 0a3e MaHHBIX, BHIBI HHIEKCOB,

aNTOPUTMEI, JIeXKallie B OCHOBE HWHJIEKca. Ipan3akims B 0Oazax manHeX. CsoiictBo ACID.
AHOMAaJIMM NTapajUIEIbHOIO BBIIIOJIHEHUS TPaH3aKIKUK. Y poBHHU u3ossiuu B SQL.



AJNTropHTMBI H CTPYKTYPBI AaHHBIX.

1. Ilonsarne acuMnToTHKH anroputMma. CpaBHEHWE acHMMNTOTHK. P-monHas 3amava.
NP-nonnas 3anaqa. [Ipumeps! acUMOTOTHK aIrOPUTMOB COPTHPOBKHU M IIOUCKA.
2. Jlunamuyeckue  CTPYKTypbl JaHHbIX. JluHamudeckwit MaccuB. CHHCOK

(omHOCBA3HBIA M JBYCBS3HBIM). BcTaBka B Hayano OJHOCBA3HOTO CITMCKA, BCTaBKa B KOHEI[
OJTHOCBS3HOT'O CIMCKa. BeraBka B Havaso JBYCBSI3HOTO CIIMCKA, BCTaBKa B KOHEI[ JBYCBA3HOIO
cnucka. AcuMnToTHka onepanuii. Ouepesb, CTEK U UX pead3alns ¢ UCIOJI530BaHHEM MacCHBa
U CIIHCKA.

3. CoptupoBka. OCHOBHBIE QITOPHTMBI  COPTHPOBKH. OIEHKA CIIOKHOCTH
aJITOPUTMOB COPTUPOBKH. bricTpast coprupoBka Xoapa. CopTupoBka BcTaBKamu. COpTHpPOBKA
BeIOOpoM. CopTupoBka MeTofoM my3bipbka. CopTupoBka ciusaHeM. OIleHKa BpeMEHHOM
CJIOJKHOCTH JITOPUTMA.

4. CroBapHble onepanyu ¥ MX peaju3anusl ¢ MOMOIBI0 Xem-(yHkiuid. Metoast
IOCTPOCHMs XeH-QpyHKIUH. XemupoBaHHE C IMENoYKamMH. XEHMIHpPOBaHWE C OTKPHITOM
anpecanuen. J[polinoe xemmposanue. Xam-tabmuna. [lonMHOMHAIBHOE XEIIHPOBAHHE CTPOK.
Pacuer xema mpou3BOIBHOM TOACTPOKHU.

5. JiBouuHble NepeBhs Moucka. Peanu3zaius ClIOBapHBIX omepalldit: search (HaitTh),
insert (BctaButh) U delete (ynamuTs). Peamazamus onepanuit min (MUHEMYM), max (MakCUMyM),
pred (mpemprymmit) u succ (cmemyromuit). IlocTpoeHuwe [JBOMYHOTO JepeBa IIOHCKA.
C6anancupoBaHHble [BOWYHBIC JepeBbsi. IuBapuantel BST, acumnrornka omepanmii Haj
JIEpEBOM.

6. ABJI-nepesps. banancuposanue ABJI-nepeBbeB. bazoBeie onepanuu Han ABJI-
JepeBbsiMH (YIAIUTh IEPEBO, MOUCK M0 KIFOYY, MUHHMAIBHBIN KITHOY, MAKCUMAJIBHBIN KITHOY,
BCTaBUTb y3€Jl, HCKIIIOUHTE y3ei) U uX peanusanus. [Tocrpoenne ABJI-nepeBa. KpacHo-u&pHoe
nepeso. Ilomck B mmpuHy, B rioyomny. B-mepeBo. B+ nepeBo. CpaBHenue ¢ B-mepeBom.
WuBapuanTsl B-nepeBa, acHMOTOTHKA ONl€palid HaJl JepEBOM.

7. Pexypcus. IIpsamoi u obpatubii Xox pexypcuu. CTEK BBI3OBOB IIPH PEKYpPCHH.
Pa3bop Beipakenuil. PexkypcuBHBIN, WTepaTUBHBIN Nouck ducen Pubonayun. ACHMNITOTHKA
anroputMmoB. Crxatue naunbix. Koasr Xaddmana. Kox 'pes.

ApXHTEKTYpa MHKPOIIPOLECCOPHBIX CPEICTB H CHCTEM.

 £F O6o6mennas CTpYKTypa MHKpOIIpOIeccopa. OOmmii AITOPHTM
¢bynkuunonupoBanus. Kiaccubukamuss apxXUTEKTyp COBPEMEHHBIX MHKPOIIPOIECCOPOB.
[IpuncToHCKass W TapBapjcKas apXUTeKTypbl. (DOHHEHMAHOBCKHE HPUHIMIIBI I[TOCTPOCHHS
KOMITBIOTEPHBIX CHCTEM.

2. Opranuzanus cucteM BBOJa\BEIBoJAa. COBMEIIEHHOE M BBIICIICHHOE aapecHOE
npoctpancTBo. CrocoOb! moaKmoueHuit nepudepuifHeIX yCTpoicTB. BeruuciutensHas MaliHa
C KaHAJIBHON CHCTEMOI BBO/Ia\BBIBOIA.

3. Apudmetuxo-jorudeckue ycrpoiicrsa. OmnpezneneHue, CTPyKTypa, HOIXOJ K
npoextupopanuio. OpraHuszanus Ieneil mepeHoca B npexenax cexiuu AJIY. HapammBanue
pa3psAOHOCTH, CXe€Ma YCKOpPEHHOro IepeHoca. PeructpoBoe AJIY ¢ paspsagHO — MOIYJIBHOM
oprarmu3armeid. CocTaB U HazHaueHHUE CUTHAIOB yrparieHus. Opranu3anus nenei 1mo caBury u
MEPEHOCY PU MOCTPOSHHH BEMMUCIUTEILHEIX CUCTEM Ha ocHOBe AJIY ¢ pa3psaHO — MOIYIBHOM
opranuzanueil. @opmupoBanue Habopa onepanui.

4. ApxurekTypa cucTeMbl komana. CucremMa KOMaHJ M CIOCOOBI ajpecaluu
ONEepaHNIOB. YPOBHH aOCTpaKIMHU IIPeJCTaBICHUS MHKpoIponeccopa. ba3oBble IIPHHIIMUIIBI
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IIepeBoZla TMPOrpaMM C S3BIKOB BBICOKOTO YPOBHS B MalOMHHBIE KOABL KoMmmnsmwms,
TpaHCIALHS, acceMONIUpoBaHe, KOMIIOHOBKA.

b OcHOBHBIE peXUMBI  (YHKIHOHHPOBAHUS MHUKPOIPOLECCOPHOM  CHCTEMBL
BhIOSIHEHHE OCHOBHOW MpPOrpaMMBL, BBI30B mojmporpamm. Crek. MeTox KOJBLEBBIX
peructpoB. O6paboTka npepbBaHui ¥ UCKIFOUeHUH. CHCTEMBI ¢ IUKINIeCKHM orpocoM. Briok
IPHOPUTETHBIX IIPEPBIBAHHH.

6. Knaccuduxamus cucrem mnamsatd. HWepapxus mnamsata. Cratwdeckas |
nuaamudeckas O3Y. Opranum3anus CHCTEM TaMsITH B MHKPOIPOIECCOPHEIX CHCTEMaX.
[TpuHIMIBI Opranu3auy Kam-naMaTi. Crioco6s! oTobpaxenus naHHbX u3 O3Y B K3II-NaMsATh.

T CrpykTypHble KOH(IUKTHI ¥ CcrnocoObl uX MuUHUMH3aIMH. KoHQMIKTH 10
JaHHBIM, UX KiaccubuKalmus ¥ MpUMepsl peann3anuii MexaHu3MoB ux 00xonoB. Coxparenue
MOTeph HA BBIIOJHEHHE KOMAHJ Iepexofa W MeTOAbl MHHUMH3AIMH KOH()IHMKTOB IO
yTPaBJICHUIO.

8. Obmen wmHbOpManueld MeXAYy SJIEMEHTaMH B MUKPOIIPOIECCOPHBIX CHCTEMaX.
Opranu3zarus IUHEHOr0 oOMeHa. Buzpl u nepapxuu muH. MeTtozp! noBsnueHus ) HEeKTHBHOCTH

IOIHH.

9. [TorokoBoe  GeszomacHoe  mporpammupoBanue.  Cemadopsl.  IIpumepst
pacrpeaeneHus i OrpaHHYeHHUs IOCTyIa K pecypcaMm Ha OCHOBE ceMadopoB.

10. [Togxon K MPOEKTHPOBAHHIO OJHOTAKTHOIO, MHOTOTAKTHOTO M KOHBEHEpPHOIO

mpoueccopa Ha mnpuMepe apxurekrypbl RISC-V. CpaBHeHue ¢ ApyrHMu HOAXOHaMHM K
pean3aiuid MUKPOAPXUTEKTYPHI.

W306pannbie pa3e/ibl BhICHIEH MaTeMaTHKH.

1. Marpunia u onpepenuresnb. CucreMa JIMHEHHBIX YPaBHEHHWH. Y CJIOBHE
coBMecTHOCTH. DyHIAMEHTaIbHASL CUCTEMa PEIIeHUi OOHOPOAHOM cucTeMbl. O0Iiee pemenue
HEOIHOPOIHON CUCTEMBL.

2. OYyHKIUU OTHOM U HECKOJIbKHX JIEHCTBUTENBHBIX NepeMeHHbIX. [Ipou3BoaHas u
yacTHble mpou3BoaHble. Juddepennuan. Dopmyna Teitnopa. HaxoxmeHue skcTpemMyma H
YCIIOBHOT'O SKCTpeMyMa (YHKIIHH.

3. Onpenencunpii  wHTerpan Pumanma u  ero cpoiictBa. Murterpupyemocts
HETIPEPBIBHBIX U KyCOYHO-HeNpephIBHBIX QyHKIMi. HecoGcTBeHHBIE HHTETpAIBL
4. QyHKnuu KOMIIJIEKCHOTO NIEPEMEHHOTO. HenpeprsHoCTh 7§

nuddepernupyemocts. Ycnosua Kommu-Pumana. Anammtudeckue QyHKIHH U BX CBOHCTBA.

3 [ToHsTHE BBIYETA B M30JIMPOBAHHOM 0co00M Touke. BErder B ycTpaHuMoit ocoboi
Touke. BeramcieHue BBIYETAa B IOJIOCE mepBoro ¥ m > 1 mopsaka. OcHOBHas Teopema O
BbIYETaX.

6. Huckpernoe mpeoOpasoBanne @ypre. brictpoe mpeobpazoBanms @ypse.
Anroput™ «6abouxay. Otnuaue bIIO ot JII1D.

y Oynkiun anredps! noruku. CoBepleHHas TA3BIOHKTHBHAA HOpMalbHas GopMa.
[Ipencrasienue QyHKImit B Buae nmonuHoMa JXerainkuHa (CyIIecTBOBaHHE U €JMHCTBEHHOCTB).

8. [Tonsitre MHOXeCTBA. MOIHOCTh MHOXKeCTB. CUETHBIE MHOYKECTBA H MHOXECTBA
MOINHOCTH KOHTHHYyM. Omnepanuu Hag MHOXecTBamMH. DOpMyIbl JIOTHKH BbICKa3bIBAHUH.
MCcTHHHOCTE U TOKHOCTE hopMyJT Ha Habope ImepeMeHHBIX.

9. AJITOPUTMBI, BEIYUCIIMMBIE (QYHKIIMY, PAa3PEIIUMbIE U IIEPEUUCITMMbIE MHOXKECTBA.
Mammnas: Teropunra. IloctanoBka mpoO1eMel OCTAaHOBKH H €€ Hepa3pelIuMOCTh.
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10. OpueHTHpOBaHHbIE U HEOPHEHTUPOBAaHHEBIE Tpadbl. DneMeHTH rpada, moarpadser,
cnoco6r! 3aanus rpagos. Mzomopdusm rpados. CBA3HOCTE.

11. Certs Ilerpu. Mapxkupogka cereit. [Ilepexosl, mo3uiuu. ABToMaTHas ceTh IleTpm.
[Toctpoenue rpadoB onepaiuii.
12. CrnygaiiHple BEIMYMHBI M 3aKOHBI pacnpeneneHus. OYHKIUA H I[UIOTHOCTH

pacrpeneneHus BeposSTHOCTEH, UX CBOMCTBA. UHCIOBBIE XapaKTePUCTHKH CIIyYaiHBIX BEIAYHH.
HopMmanbHbI 3aKOH paclpe/ieieHust U ero XapaKTePHCTHKH.

13. YucneHHBIE METOMBI pEIleHHs HEIMHEHHBIX ypaBHEHMU. MeToi IHUXOTOMHH,
METO/I IPOCTHIX uTepauii, Merox xopa, Merox Herotona. CKOPOCTH CXOAUMOCTH METOOB.
14. Uucnennoe muddepentuponanue. 3amaua Komm Ui  0OBIKHOBEHHOTO

nuddepennnansHoro ypasaeHusa. Meron Ditnepa, Ditnepa ¢ nepecuerom, Perre-KyTTeL
15. [TocraHoBKa 3a/1a9K MAIIUHHOTO 00ydeHus ¢ yunteieM. Cxema paboThl HAUBHOTO
OattecoBckoro Kinaccupuxaropa. ANroput™ o0ydeHus, omuoOKy 1pu 00ydeHHH, TepeoOydeHuUE.

OnepanuoHHbIE CHCTEMBL.

1. OnepaumoHHBIE CHCTEMBL. YIpaBlIeHHE IIpoleccamMH, IIJIAHUPOBaHHE U
JUCIIETYEPH3allUs [POLIECCOB, B3aMMOJEHCTBHE M CHHXPOHH3AIUS IPOIECCOB, TYNHUKOBBIE
curtyaruu. ['pad cocrosauit nponecca.

2. Crpykrypa OIepallMOHHOH CHCTeMBL. SIIpo  OIepallMOHHOH  CHCTEMBL
MononuTHEIE cucTeMbl. MHOrOypoBHEBEIe cucTeMbl. Mukposapa. KimmenT-cepBepHas Mozeb.
OnepanoHHbBIE CHCTEMBI PEAIBHOT0 BpeMeHH. [lepekirodeHne KOHTEKCTa.

3. [Tpouecc 3arpy3ku omnepanuonHoit cucrembl. BIOS, UEFI — Haznauenue,
CXOJICTBA U OTJIMYHsL. 3arpy3uuk Ha npumepe GRUB2.
4, [Tonstist omepanuoHHOM cucTeMbl. [Ipomecchl. AJpecHBle MHPOCTPAHCTBA.

Opranu3zaius namsata nporecca. CerMeHThI NaMsITH IPOIecca.

5. Bzaumob6mokupoku  (deadlock) B omepanuoHHOH —cucTeMe. Y CIOBHA
BO3HHKHOBEHHSI PECYPCHBIX  B3aUMOONIOKHpPOBOK. OOHapykeHHe M  MpeJOoTBpallcHUE
B3aUMOOIOKUPOBOK. ANropuT™ GaHkupa.

6. @aittoBbie cucteMbl. Opranuzanus (aitnos, ¢yHkuuu (aidIoBOd CHCTEMBL.
®aitnossre cuctembl FAT, NTFS, ext3. Inode B Linux. IlpaBa noctyna k daitiam B Linux. sgid,
suid, sticky bit.

y & Vopasnenune mauckamMu. OCHOBHEIE CTpaTeruy ynpasieHHs. IIyTH HOBBIIICHHSA
IPOHU3BOAUTENBHOCTH AUCKOBBIX HakonuTesned. RAIDO, RAID1, RAID3.

8. Knaccuueckne 3amadu  B3auMOJCHCTBHS IIpolleccoB. 3agada oberaromux
¢durocodos. 3anava yurarenei ¥ nucaTeIeH.

9. [TapannensHoe nporpamMupoBanue. Iloroku u mponeccsl. MHOTOIOTOYHOCTS.
AcunxpoHHOCTh. [lojepkka MHOTONOTOYHOCTH B s3bIKax mporpammupoBanus C, C++.
Ortnuyus Mexnay data race u race condition.

10. BupTtyaibHas naMsTh, Ha3HAYCHHE, OCHOBHEIE Mpo0aeMbl. MeTOBI OpraHu3alyiH.
3amaun MeHeKepa BUPTyalbHOW mamsTH. CTpaTeruu pelneHHs 3aJadd 3aMeIICHUs CTPaHHUI]
[IPH YIIPABJIICHUU BUPTYAIbHOM aMATBIO.

YL, Omneparponnas cucrema Linux. Otimuune ot Unix. JIuCcTpuOyTHB OnepaniioOHHOM
cucremsl. OcobennocTH aucTpuOyTuBa Astra Linux.

12. Coznanme mponecca B OC Linux. Cucremusie Be3oBhl fork, exec. CocrosHue
mpouecca. Ilpomecc-3oMOm u  mpomecc-cupora. [IpHYMHBI IOSBISHHS, BIHMSHHE Ha
IIPOU3BOUTENBHOCTh CHCTEMBI.
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OcHOBEBI IPOrpaMMHPOBAHHSA HA S3bIKE BHICOKOT0 YPOBHS.

1. Kommunsanus  mporpamMmbsl.  Otambl  KoMmwisimuw.  OTiM4ms  MexIy
KOMITUJIUPYEMBIMH B HHTEPIIPETHPYEMBIMH A3bIKaMH IIporpaMMupoBanus. IIpuBequTe npuMeps
TakuX s3bIKOB. JlMpekTHBEI Ipenponeccopa. Otiagka mporpamMmbel. CGOpka TporpaMMbl —
makefile, cmake.

2. Briienenue u ocBoboKIeHHEe THHAMHYECKOM MaMsTH B mporpamme. Haznauenue
¢yuxuuii malloc, free B si3pike C 1 UX OTIIHYHE OT OnepaTropoB new, delete B s3p1ke C++.
3. OcHoBbl s3pik0B  TporpammupoBanusi C u C++. IlepemenHble, yka3zarel,

CCBUIKM. MacCHBEI, CTPYKTYPEI, OOBEIMHEHHS U OUTOBBIE MOJSL. SIBHOE M HESIBHOE NMPHUBEICHHE
tunoB. Tum auto.

4, VYmuple ykasatemd. Ommmums  mexnay  std::unique ptr, std::shared ptr,
std::auto_ptr. Yreukn mamsaru. Oneparopsi new u delete. Momenu mamsatu. Bpems xu3Hu
obbwexrta. Mmmoma RAIIL

5 OO6BeKTHO-OPHEHTHPOBAHHOE IIpOrpaMMUpoBanne. WHKancynsnus. Ykasarensb
this. CnenuansHele Meroasl kiacca. CraTHYeCKHe METOABI W CTATUYECKHE aHHBIE.
Koncrantasie Mmetonpl. KoHcTpykTop KonupoBauus u mnepememenus B C++. Rvalue u lvalue.
Hcnomnp3oBanue std::move.

6. O6BeKTHO-OPHEHTHPOBAHHOE IporpaMMHpOBaHUE. Hacnenopanue.
MHOKeCTBEHHOE HaclleZIOBaHHE.
s OOBEKTHO-OPUEHTUPOBAHHOE IIporpaMmupoBanue. Cratudeckuit noaTuMOpGhU3M.

Junamuueckuit nmomumopdusMm. [leperpyszka omeparopos, ¢yHkuuii. BupryanabHble MeTOIBI
KJiacca.

8. Crangaptras 6ubimoreka Standard Template Library (KonTeliHepsl, HTEpaTOPEI,
anropuT™el). bubmmorexku Boost C++.
9. JIambpma BeIpaxenus. OOnactu npumeHeHus. Bp3oB 1sMOpa-BeIpaKeHHUs,

nepezava nmapameTpon. Mcnons3oBanue asiMO1a-BeIpaxkeHus, kak mapamerpa Gpyaxknun. CIucok
3axBaTa.

10. [ITa6nons! B s3eike C++. [labmonsr ¢pynkiuiit. Ileperpyska mabmona. [1labmons
KiaccoB. BapuaTtuBHsbIi mabiioH.

11, Mpuoronoro4Hoe nporpaMmupoBaHue Ha s3bpike C++. Mutex, recursive mutex.
Mognenu mamsatu. Aromapusie onepauuu. Std::future, std::promise. Kopyruss: 8 C++.

12. AHaJM3 TIPOU3BOAUTEIBHOCTH IIporpaMmbl. 3akoH Ampaana, ['ycraBcona. Omenka
USL. Bimusnue ucnonb30BaHus BEKTOPHBIX HHCTPYKIUH Ha IPOH3BOUTEIEHOCTD IPOTPaMMEIL.

13. UML pumarpammel. Jluarpamma kiaccoB. [lmarpamma o0bekToB. J[narpamma
KOMIIOHEHTOB. Jluarpamma npenezieHToB. J{uarpamma cocrostauii. Hasgauenue UML quarpamm.

14. [Tpunnuns SOLID. [TpuHIIO e THUHCTBEHHOCTH OTBETCTBEHHOCTH,
OTKPBITOCTH/3aKPBITOCTH.

15. [Mpuanuner SOLID. ITpunmun noxctaHoBku bapOaper JIuckoB, pasneieHHs
uHTepdeiicoB, HHBEPCHH 3aBHCUMOCTH.

16. ApXHTEKTypa IpOrpaMMHOro obecredennd. [ paHuIBl pa3ielieH s IPOrpaMMHBIX
3JIEMEHTOB. MOHOJIMTHBIE CHCTEMBI — JOCTOMHCTBA U HEIOCTATKH. UHCTast apXUTEKTYpa.
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IIporpammupyembie JOrHYecKHe HHTErpaJibHbIe CXEMBI.

| O6mue (cuCTeMHBIE) CBOMCTBA MHMKPOCXEM IPOTPAMMHPYEMOR  JIOTHUKH.
Knaccudukanuss nporpaMMHpYEMBIX JIOTHYECKHX MHTETPAJBbHBIX CXEM IO apXHTEKTYpPHBIM
IpU3HAaKaM, [10 YPOBHIO HHTEIPAIMH, 110 KOJIHYECTBY IIUKIIOB MEPEPOrPaMMUPOBAHHSL.

2 [Tpusenure xnaccudukanuio mudppobix MUC. Onunmre 0cOOEHHOCTH KaXI0ro U3
IIPUBEJIEHHBIX Kj1accoB, MosicHUB poib [TJIMC cpenn Hux. Onummre MapmpyT IPOESKTHPOBAHHS
yctpoiictB Ha ocHoBe IIJIMC.

3. [TIporpammupyeMbie  monb3oBaTesieM — BeHTHJIbHBIE — Marpuiesl  (FPGA,
(byHKIHOHATBHBIE OIIOKH, CHCTEMAa MEXCOCIUHEHHHA, OJOKH BBOJA-BBIBOJA, CHCTEMHBIE
CBOMCTRBA).

4. Otmmune [IUJIMC CPLD or FPGA tumoB. CucremMa KOMMYTAIIHH,
(yaxuuonansHbIE OJIOKH.

2 MapupyT aBTOMaTH3MPOBAHHOTO IIPOSKTUPOBaHHS YCTpoiicTB Ha ocHose [1JIVC.
OnuouTe mpobaeMsl CONPUKEHHOTO NPOSKTHPOBaHus cucteM Ha ocHose [TJIMC.

6. Oxapaxrtepusyiite unTepdeiic JTAG: HazHayeHHE, HUCTOPHS BO3HHKHOBEHHS,
COCTaB CHrHATOB. MeTox IPaHAYHOI0 CKaHUPOBAHHUS IIpU oMoy uHTepdeiica JTAG.

7. Cucrems! Ha kpuctaiuie (SoC), onpenenenue, cTpykrypa. I[Ipobnemsr 1 METOIBI
IPOEKTHPOBAHUSA CHCTEM Ha MPOrPAMMHUPYEMBIX KPHUCTAILIAX.

8. Konctpyknuu 1mukioB U BerBieHHS B Verilog-HDL. OOBscHHTE OTIHMYHA, C

TOYKH 3pPEHHS CHHTE3UPYEMOW anmaparypsl, YCIOBHOM KOHCTpPYKIHMH if W KOHCTpYKIMH
BeTBJICHUS case. [IpuBenuTe mpuMep, HApPUCYHTE CXEMBI 3JIEMEHTOB, CHHTE3HPYEMEIX B TOM H
apyrom ciydae. OTimaue MexIy OJTOKUPYIOIUM ¥ HeOIOKUPYIOIMM IpucBanBanueM B Verilog
HDL.

OcHoBbl HHPPOBOI CXEMOTEXHHKH.

1. O6mume nonoxenus o tpurrepax. Omnpenenenus. RS tpurrep. CunTe3 CTpyKTyp
RS tpurrepa B 6aszucax U-HE u UJIM-HE. 3akorbl pyHKIHOHMpOBaHUA. XapaKTePUCTHICCKHE
tabnunpl. Bpemennbie quarpammel padotsl. PasnoBuanoctu RS tpurrepos.

2. CuHTE3 TIPOM3BONBHBEIX TPUITEPHBEIX YyCTpoicTB. CHHXpPOHHBIE TPUITEPHL
YHuBepcaibHble cHHXpoHHBIE D- 1 JK-Tpurrepsl. Anroput™ paboThl, BpeMEHHEIE AUarpaMMEl,
XapakrepucTuueckue Tabiubl. CHHTE3 TPUITepHBIX yeTpoicT Ha 6aze D- wnu JK- Tpurrepos.

3 Peructpel. Omnpenenenuss u kiaccubukanus. YHHBEPCAIbHBIE PETHCTPEL
[Ipumepsr cxem, peanm3yeMbIX Ha perucrpax. CnsuroBeie peructpbl. CHHTE3 CTPYKTYpPEI
caBuroBoro perucrpa Ha D- u JK- tpurrepax.

4, Cunre3 crpykryp. [lonabie rpadsl nepexomoB CABUIOBBIX PErHCTPOB. JlemuTend
YaCTOTBHI, POEKTUPYEMbIe Ha CABUIOBEIX peructpax. Kobnessle cHéTIUKH.
3 Ba3oBeie CTPYKTYphl CUETUHMKOB: CYETYMKM C TNapaUIeIbHBIM, CKBO3HBIM,

MOCJIEIOBATENILHBIM U TPYIIOBBIM IepeHocoM. CHHTe3 acHHXPOHHBIX cYéTUHKOB. [lokazarh Ha
IIpEMepe CHHTe3a JT000ro 3-X Mimn 4-Xpa3psIHoro cyéTauKa.

6. Hemmdparopsr. Knaccuduxanus u omnpezenenue. lloBblmeHne pa3psaHOCTH
nemmdpupyemoro cioBa. Jlemmpparop kak MHOroQyYHKIMOHAJIBHBIH y3en. Peanmzanus
CeJIEKTOPA C MCTIONIb30BaHKEM JetmudpaTopa.

7. MynbTHIUIEKCOPEL. YpaBHEHHE MYJIbTHILICKCOpA. YBEIWYCHHE pPa3psIHOCTH.
YHUBEPCATBHBIH CEIEKTOP-MYIIbTHILIIEKCOP.
8. Cymmaropsl. Onpenenenue, kiaccudukanus U napaMerpsl. Bugbl 0lHOOUTHOTO

cymMaropa. HakamiuBaionye cyMMaToOpsl. Y BEIMYCHUE Pa3psAAHOCTH CyMMHPYEMBIX CIIOB.
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JIEKTPOTEXHHKA.

1. OcHOBHBIE IOHATHUS ANEKTPOTEXHUKH. DJIEMEHTEI DJICKTPHYECKUX IeTel. 3aKOHBI
Owma u npasuia Kupxroda. Pacyér npocThiX 1eneil Ipy MOCTOSHHBIX TOKAX M HAIIPSDKCHUAX.
2 XapakTepuCTHMKM M CBOMCTBA CHHYCOUJAIBHBIX CHUTHaIOB. M306paxeHue

CHHYCOUZIAIbHBIX (DYHKIHH B BHIE BEKTOPOB M KOMILIEKCHBIX YWcell. MrHOBEHHAs, aKTUBHAS,
peakTHBHAs M THOJHAA MOIHOCTE. OCOOEHHOCTH pAcd€TOB SIEKTPHYECKUX Ileleil IpH
CHUHYCOHIATBHBIX TOKAX U HAIPSIKEHUSIX.

3 YpaBHEeHHsT 110 METOJy KOHTYPHBIX TOKOB. MeTOJX Yy3J10BBIX IIOTCHIIMAJIOB.
Yacrotrbie cBoiictea R, L, C 1ByXIIOIIOCHHKOB.
4, PasnoxxeHne HECHHYCOMAANBEHON (QYHKIHH B TpUroHOMeTpHdeckui psa. OOmume

XapaKTePHUCTHKH HECHHYCOHIANBHEIX TOKOB, HampspkeHuH H DJIC. OcobenHocTH H3MepeHHi
[IPH HECHHYCOHJAIBHBIX CHIHaTaX. PacuéT NMHEHHBIX NeneH NpH HECHHYCOHIAIBHBIX TOKAaX,
HanpspkeHusx 1 O/1C.

D Pe3zonanc TokoB. YacTOTHEIE CBOMCTBa Iapa/uIeIbHOrO KOHTypa. PesoHaHCHEBIE
3G (GEKTHI B CI0KHBIX HETX, KTaccuuKanus U napaMeTpsl.
6. YpaBHEHHS YETBHIPEXIIOIOCHUKOB. DKBUBAJICHTHBIE CXEMBbI YETBHIPEXTIOMOCHUKA.

Coe/iHEHHST YETBHIPEXTOMIOCHAKA. AKTHBHBIM YETHIPEXIONMIOCHUK. XapaKTepUCTHYECKHE
I1apaMeTphl YETHIPEXIIOIOCHHKA.

b O6pazoBanue Tpéxdazubix neneit DJIC u ocHoBHBIe 0003HaueHuss. CoequHeHHE
Tpéxdha3HOM CHCTEMEI B 3B€3/ly M TPEYTOIbHUKOM. MOIHOCTE B TPEX(Pa3HBIX CHCTEMAX.

8. Paspsn KaTymkd HWHIYKTHBHOCTH Ha DPE3UCTOp. BrilodeHWe KaTyIIKH
HH/IyKTHBHOCTH Ha IIOCTOSHHOE HampspKeHHe. Bkimouenue remouku RL Ha cuHycouaanbHOE
HaIpsOKECHHUE.

9. Paspsin koHIeHcaTopa Ha pesucrop. Brmouenune nemouku RC Ha mocTosHHOE
HanpspkeHue. Bxmouenue nenouxu RC Ha CHHYCOMIATIbHOE HaIpPsKEHHUE.

10. [Tepexonubie XapakTepucTHKU Ienu. Pacuér memeidt npum Boszeicteuu OJIC
IIPOH3BOJILHOK (OPMBEL

11. [TpeobpaszoBanue Jlammaca. CsoiictBa mpeobpaszoBanusi Jlamaca. Ilepexox or
u300pakennst K opuruaany. OcoOeHHOCTH HHTErpalibHOTO ITpeobpazoBanus Pypee.

12: [TpeoGpaszoBanue Jlammaca. [IpaBuina Kupxroda u 3akon Oma B omepaTOpHOMH
dopme. [lepexon oT H300pakeHUA K OPUTHHAITY.

DJIEKTPOHUKA

1. [TpoBOAHUKH, MOIYIPOBOJHUKH M IHAIEKTPUKH. [BEpAOTENbHAS 3JICKTPOHHUKA.
Mertox Yoxpanbckoro. p-n nepexon. BAX p-n nepexona. Cmemenue p-n nepexoza. Juddysus
u japeiid B p-n mepexoze. Ilepexon momynmpoBogHuK-MeTawmI. [IomynmpoBoHUKOBEIE IPHOOPSL.
3aBHCHMOCTE COIPOTHBIIEHUS P-N IIepexo/ia OT BHEIIHUX (PaKTopoB.

2. Jlnol u ero Ha3HA4YEeHHE B CXeMmaxX. leopernyeckas W peanbHas BAX nuona.
IIpsmoe u oOparHoe cmemenue auoma. O6macte mpobos muoma. Cxema onxHO(DA3HOTO
JIBYXIIOJIYIIEPHOAHOTO  BBIIpSAMHTENS.  MHTErpanm  CpeJHEBHIIPSMIIEHHOTO  BBIXOJHOIO
HaTPSDKEHHSI.

3 Crabwmrpos. BAX wu wnHasHadenwe crabunmurpona. Jluddepennuansuoe
conporupieHue crabwimmrpona. Cxema  BrmodeHus —crabumarpona.  Kosdduiment
crabummszanuu B cxeMe co crabwmurpoHoM. Crabuctop u cxema BiinodeHHs. CBeTOIHOI.
@otoauoa. Onronapa. Bapuxan. Tynnensnsni auox. TVS-auon.
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4. Tpanmsucropsr. Knaccudukanus mo ocHoBHEIM napamerpaM. Knaccudukamus mo
CTpyKType. bumomsapHslii TpaH3uCTOp: OOINME CBENCHUS, BHYTPEHHSS CTPYKTYpa, JUOIHAS
MojieNb, Mojienb D6epca-Moina.

3, Tpanzucroper. Knaccuduxamnus no ocHoBHbIM napamerpaMm. Knaccudukamus mo
crpykrype. lloneBoit TpaH3ucTOp: OOINME CBEOCHHS, YCTPOHCTBO M TPHHIMI pPabOTHI
TpaH3HWCTOpa C 3aTBOPOM B BHJE p-n mepexoja. THIOBBIE NEepeAaTOYHBIE XapaKTEPUCTHUKH.
OCHOBHBIE XapaKTEePUCTHKH U3 CHEeNU(UKAIIH Ha TOJICBOH TPAaH3UCTOP.

6. Paboyast Touka kackama Ha TpaH3ucTope. PakTOphl, BIHAIOIIME HA IOJOXKECHHE
paboueit Touku. BapuanTel ycTaHoBKM pabouedt Touku. Crabunmzamus pabouell TOUKH.
Tepmoxommencaius. Komnekropuas crabumusarust. OMUTTepHas cTabumu3anus. HenuHeiHbie
uckaxenus. Kackamanas cxema.

T Cxema u HasHauyeHue muddepeHIManbHOr0 Kackana. Pa3sHOBHIHOCTH CXeM H
Ha3HaueHWd  auddepeHIUaTbHBIX  KacKaZoB, HX  I[PEHMYIIECTBA M HEJOCTATKH.
Juddepennnansupiii curtan. Cundasueii cursan. Pacuér xosddunuenta ycunenus nudod.
cocTaBsromIei u koaddunuenTa ociiabinenus cudaszHoi cocTaBIIOMEH.

8. Yeumurenb NOCTOSHHOro Toka. Hasmauenue. BapuauTtbl peanuzamuu, HX
npeaMyinectsa W Hemoctarkd. Jpeiid Hyms. ToxoBoe 3epkano, BapuaHTBl pealU3alldH,
[IPEUMYIIECTBA U HEAOCTATKH KAXKIOH U3 peanu3aliii.

9. Onepannonnsii yemmmrens. Onpenenenne OY. OcHOBHBEIE ¢BONHCTBA HACAIHLHOTO
OY. Buyrpennss crpykrypa OY. HasHadenume Kaxaoro u3 (QyHKIHOHAIBHBIX OJIOKOB B
crpykrype OVY. Cxemsl Bkmouenus OV,

10. Oneparumonssmi yeunutenb. Onpeneneraue OY. OCHOBHBIC CBOMCTBA HICATILHOIO
OY. Cxempt Ha OY u peamusyemMble HUMH (OpMyJIBl: HEHMHBEPTHPYIOIIUN YCHIHMTENb,
MOBTOPUTENb, WMHBEPTHPYIOIIHHA YCHJIMTENb, CyMMArop, HHTErparop, AuddepeHnuarop,
BBIYUTAIONIHH YCHUIIUTEb, Ipeodpa3oBaTeNh TOK B HAIPSOHKEHHE.

11. Oneparronnsiii yeumutens. Onpeaenenne OY. OCHOBHBIE CBOMCTBA HEATBHOTO
OVY. Ormuyus xapakTepucTuk peanpHoro OY ot uaeansHoro OVY. BiusaHHe XapaKTEpHCTHK
peanpHOoro OV Ha paboty cxembl. Pa3HOBHIHOCTH ONEPAMOHHBIX YCHIUTEICH.

12. JIunennbIit crabunuzarop. OcHoOBHEBIE XapaKTEPUCTUKHA JIMHEHHOTO
crabunmzaropa. MmmynbcHble crabumu3aropbl. OCHOBHBIE XapaKTEPHUCTUKH HMMILYJIBCHBIX
crabunuzaTopos. [IpuMep mpocreiiimeit cxeMbl TMHEHHOTO cTabuin3aTopa HanpsHKeHus. BeiBoj
(hopMyIIbI BBIXOAHOTO HAIPSIKEHUS.

13. Kapra mnepefaTOYHBIX XapakTEpUCTHK IIOJIEBBIX  TpPaH3UCTOPOB. CxeMmsl
normyeckux BeHTmiie NOT, NAND, NOR, AND, OR, XOR Ha moieBsIX TpaH3UCTOpAX.
Tabmuisr KCTUHHOCTH ¥ MpUHIMIT paboThl. Pacyér napamMeTpoB BEHTHIIS.
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A28,

3. [TOKA3ATEJIM 1 KPUTEPUU OLIEHUBAHWS PE3YJIbTATOB
BCTYIIMTEJIbHBIX UCIIEITAHUIA

MakcumanbHOe KOIH4YecTBO OALIOB 3a OTBET Ha OJJUH BOIIPOC cocTaBisieT 25 6amios.

KpureprusMu OlleHKH 3HAHHWN IO OTBETaM Ha BOIPOCHI SBJIAIOTCS:

- MOHUMAaHKE CYIIHOCTH U3JIaraéMoro Marepuaa;

- IrpaMOTHOCTh H3JI0XKEHHUsS CYTH BOIPOCA, YMEHHE HCIOIb30BaTh HAYYHYI0 H
CHCIMATBHYIO TEPMUHOJIOTHAIO ¥ BECTH JHATIOT ¢ KOMHUCCHEH;

- CIOcOOHOCTh HILTIOCTPUPOBATh OTBET HAa TEOPETHUECKUH BONPOC MPAKTHIECKUMH
MIpUMEpPaMH.

OrneHKa KaXx10r0 OTBETa ONPEeAEseTCs CIeyIOIMIM 00pa3oM:

Onenku ot 23 1m0 25 Ga)UIOB CTaBUTCS a0HTYPHUEHTY, B OTBETE KOTOPOTO MPUBOIATCS
MTOJTHBIE CBEJCHHUS 110 3aJ]aHHOMY BOIIPOCY, JEMOHCTPUPYETCS BCECTOPOHHEE, CHCTEMAaTHYECKOe
u nIy0oKoe 3HaHHWE MaTephaia, MaTephal H3JI0KEH JIOTHYHO, IIOCNIEI0BaTebHO H He Tpedyer
JIOTIOJTHATENIBHBIX TOSICHEHUM, NAlOTCS OTBETHl HAa BCE BOIPOCHl WICHOB 3K3aMEHAIlMOHHOH
KOMHCCHH.

Ounenku ot 19 mo 22 6amnoB cTaBUTCS aOUTYpHEHTY, B OTBETE KOTOPOTO MPUBOIATCS
OCHOBHBIEC CBEICHHS IO 3a/JlaHHOMY BOIIPOCY, JEMOHCTPUpYETCS IIOJIHBIE 3HAHHS MaTepHana,
otBeT chOpMyIHPOBaH ¢ HE3HAYMTEILHBEIMU OMMOKAMH Ha TEOPETUUYECKUI BOIPOC, U MOIHOM
OTBETE Ha J[OMOJHUTEIbHBIC BOIPOCH] 3K3aMEHAIITMOHHONW KOMUCCHH.

Ouenku ot 16 no 18 GawioB cTaBUTCS aOUTYPHEHTY, B OTBETE KOTOPOrO NPUBOISTCS HE
IOJIHBIE CBEJCHHS MO 3aJaHHOMY BOIIPOCY, JAEMOHCTPHPYIOTCsA cialbie 3HaHHS Y4eOHOTro
Marepuaiga, HO B 00beMe, AOCTATOYHOM JUIS HajibHeimeit yueObl B MarucTpaType, HMEIOTCS
3aTPyAHEHHS C OTBETAMH Ha JOMOJIHUTEIBHBIE BOIPOCH YWICHOB 9K3aMEHAIMOHHON KOMUCCHH.

Onenku gm0 15 GaioB craBuTCsS aOUTYypHEHTY, B OTBETE€ KOTOPOIO NPHBOAATCS HE
IIOJIHBIC CBEJICHWS MO 3aJaHHOMY BOIPOCY, JAEMOHCTPHPYIOTCA CYIIECTBEHHBIE NpOoOenbl B
3HAHMSX, HAIAYHE 3HAYUTEIBHBIX OIMHMOOK B OTBETE, aOHMTYPUEHT HE MOJKET Pa3bsICHUTH CYTH
COJIEpKaHHUsl TOTO, YTO OH IIPEJCTAaBUII B KauyecTBE OTBETAa HA BOIPOC, HE JAFOTCS OTBETHI Ha
JIOTIOJIHUTEIbHBIE BOIPOCH! WICHOB SK3aMEHAlMOHHON KOMUCCHH.

MaxkcumanbHas cymMMapHas OajgpHas OLEHKa OTBeTa Ha cobece0OBaHHHU COCTABIISIET 75
6aJioB.

WtoroBas  oneHka  aOWTypHEHTa  ONpeNeNsercs  KOJUIETHANbHO  4WICHaMH
9K3aMEHAI[MOHHOW KOMHCCHH Ha OCHOBAaHHHM TOJIOCOBaHHUS NpOCThbIM OosbmmHcTBOM. I[lpn
PaBHOM YHCJIE I'OJIOCOB I'OJIOC MPEACECAaTEs ABISCTCA PEINAOIIMM.

PesynbTaThl POBEICHHUS BCTYIUTEIBHBIX HCIBITAHUI OIJIALIAIOTCS B I€Hb IMPOBECHUA
BCTYIHUTEbHBIX UCIBITAHHI 110 OKOHYaHHH cOOece0BaHUs IOCPEICTBOM BBICTABICHUS OalIoB
B CITMCKM IIOCTYTIAIONINX, Pa3MEIeHHBIX Ha caiite abiturient.ru, a Taxxe nmocpeactesom EINTTY.
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IIpuéM BCTYNHUTENBHOIO HCIBITAHMS IIPOM3BOIUTCA 3K3aMEHAIMOHHOW KOMHCCHEH B
COOTBETCTBHH C pACIMCAHHEM H CIHCKaMH aOUTYPHUEHTOB, HOATOTOBIECHHBIMH IIpuémHOM
KOMHCCHEH.

JHupexrtop Uuctutyra ITNIII,
PYKOBOIMTENb MAaTHCTEPCKOHM IIPOrpaMMBbl
«BBIYrCITHTEIEHBIE CHCTEMBI B

3IEKTPOHHAs KOMIOHEHTHAs 6a3ay il = A.JL TlepeBep3eB
Havansuuk gaboparopun HAJI BTuBC & /Z
Wncruryra [THIIT %’"‘(/ J1.B. Kanees
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