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1. OBIIUE ITOJIOXKEHWA

1.1. @emepanbHBI  TroCyJapCTBEHHBINA 00pa3oBaTeNpHEIl  CTaHIApPT  BBICIIETO
obpasosarus (PT'OC BO) 1o * HaNpaBICHAIO TIOATOTOBKH 09.04.01 «1udopmaruka ¥u
BEIYMCIIHTEIbHAS TEXHUKAa» (YPOBEHb MAruCTPaTyphl) YTBEPKICH MPHKasoM MunucTepcTBa
o6pazoBanus 1 Hayku Poccuiickoi Desiepaiiuyt Ot 19 centsa6ps 2017 T. Ne 918.

12. O6macts 1mpodecCHOHAIBHOM — JEATENBHOCTH — BBIIYCKHHKOB, — OCBOMBIIHX
IpOrpaMMy MarucTpaTypsl, BKIIOYACT:

- 06 Cps3p, MHGOPMAIKOHHBIE M KOMMYHHKAIIHOHHBIC TEXHOJOIHH (B cdepe
IIPOEKTUPOBAHMs, pPa3pabOTKK, MOJEPHU3ANUN  CPE/CTB BEIUMCIUTEIGHON TEXHHMKH H
MH(OPMAIOHHBIX CHCTEM);

- 40 CxBo3HBIE BHIB HPOPECCHOHAIBHON NEATEIHHOCTH B IPOMBIIITICHHOCTH (B
chepe HaydHOTO PYKOBOJICTBA HAYYHO-HCCICHNOBATEIBCKAMA H OIIBITHO-KOHCTPYKTOPCKAMU
paspaboTkamy B 0677aCTH HHPOPMATHKHE K BBIYHCIIATENBHON TEXHUKH).

1.3. Buzmsl mpodeccHOHANbHOM NEATENBHOCTH, K KOTOPBHIM TOTOBATCA BBIITY CKHUKIL
OCBOMBILIKE [TPOTPaMMy MarucTparyphl:

- Hay9YHO-HCCIIEI0BATENIBCKAS.

1.4. Tlpm paspaboTke ¥ pealM3alld [POrpaMMBl  MarHCTPaTypel MUDT
OpHEHTUPYEeTCS Ha KOHKPETHBIA BHI (BuiBI) TPOQECcCHOHANBHOM JESATENBHOCTH, K KOTOPOMY
(KOTOpBIM) TOTOBHTCS MArHCTp, HCXOZi U3 noTpebHOCTE pBIHKA TpyZJa, HaydHO-
HCCIIEIOBATENBCKAX U MaTePHAIBHO-TEXHAYCCKUX PECYPCOB OpraHu3alliy.

1.5. BcerynurenbHble HCIBITAHWS IIPH NPUEME B MAarucIparypy IO HaITPaBJICHHUIO
09.04.01 «VlrpopMaTHKa ¥ BEMUCIUTENbHAS TEXHUKAY, IIPOBOJATCA B dopme cobecenoBaHus.

OCHOBHOM [ENBI0 BCTYNHTEIBHOIO HCIBITAHUA SBIICTCA oT0Op abUTypHUEHTOB,
HamboJiee MOATOTOBICHHBIX K IPOJODKEHHIO OOYYCHWs B MAarkCTparype BBICIICIO y4e0HOTO
saBefleHMs TO HampasleHmro moxrorosku 09.04.01 «HpopMaTHKa M BBYHCIATEIbHASL
TEXHUKAN.

3aauaMy BCTYIMTEIBHOTO MCIIBITAHUS ABJIAIOTCS:

- Ol[eHKA YPOBHS 3HAHUI U YMEHUH B PO(YeCCHOHANBHOH obnacTH;

- BLISBICHAE CTCICHM TIOATOTOBICHHOCTH K IPOJODKEHHMIO OOydeHHA B
MarmcTparype.

Bompockl, BEIHOCHMBIE Ha COOECeZIOBAHUE, ONPEACTIAIOTCA HACTOAIIEH IpOrpaMMOH, B
OCHOBY KOTOPOH [OJIOXKEHE! KB (HUKAIOHHBIE TpeGoBanmys, IpeIbABIIEMbIe K OaKanaBpam, B
COOTBETCTBHH C (eepalbHbIM TOCYIapCTBEHHBIM O0pa30BATENBHBIM CTAHAAPTOM  BLICIICTO
o6pazoBaHusl IO OJHOMMEHHOMY HAIPABJICHUIO IOATOTOBKH 09.03.01 «Hudopmaruka u
BBIUMC/IATEIbHAS TEXHUKAY.

1.6. BceTynuTenbHOE MCIBITAHHE COIACPKHUT  OLCHKY 3HaHuii aOuTypuUeHTa IO
CJIEAYIOIIUM JTUCIUILIAHAM:

- AJIMUHHACTPHPOBAHHE CETeH U CONPOBOXKICHUE IPOTPAMMHOT0 obecrieueHus;

- AJTOPUTMBI U CTPYKTYPHI TaHHBIX;

- ApXMTEKTypa MUKPOIPOIIECCOPHBIX CHCTEM U CPCAICTB;

- 36pannbie pa3aels! BRICIIEH MaTeMaTUKH,

- OmnepanrOHHBIE CHCTEMBI,

- OCHOBBI IPOrPAMMHPOBAHUA HA A3BIKE BEICOKOTO YPOBH,

- [IporpaMMApyeMBbIe JTOTHYECKUE HHTET PATIbHBIE CXEMBL;
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- [IuppoBas CXeMOTEXHHUKA,
- DEeKTPOTEXHUKA,
- DIeKTPOHUKA.

2. VYET UHIVUBUY AJIBHBIX IIOCTI/DKEHI/Iﬁ

WnumBrayansHble gocTixenus (JI) mOCTYymaiomero B MarucTparypy, yKasaHHBIC B
mr 2-5, MOryT omeHHBathcs cymmapHo B 100 6asios. O6mas cymMMa HHIHBHIyalTbHBIX
mocTxerui B . 1, 10-14 MoryT oneHUBaThCA CyMMapHO B 25 6aoB.

MakcuMaabHOe KOJIMYECTBO OaIoB, KOTOPOE MOXET IIOIYy4UTh [IOCTYTAOMUA 3a
MHIMBALyaTbHEIE HocTiKeHns — 100 Gaos.

IIpy IOCTYILIEHMH B MArMCTPaTypy Y9UTHIBAIOTCH MHIMBHUIYATbHBIC NOCTIKCHHA 3a
2022-2025 rT.

Ne MakcuMalTbHbIN JIOKyMEHTHI [UIs
HanMeHOBaHHE MHIWBUALYAJIBHOIO TOCTIKCHHS
/T Gawiza U]  poxreepkaenus Hamuans U]
1 Haymmupe mumuioma (6akanaspa, CHELMANKCTA) C 10 Gamros Komnus (My1d MOUTHHHKK)
' OTJINYHEM JHILUIOMA
[o6enurens nposogumoro MHUMOT xakaroHa
2. M PORC . 100 6asios JurutoM mobeauTens
SoC Design Challenge (basic +)
Tpuzep mpoBomumoro MHUDT xakarona SoC
3. pu3ep TPOBOA . 75 6amnoB JlurutoM mpusepa
Design Challenge (basic +)
Tlo6enureins IIPOBOAMMBIX MUDT
4, A DOBOILIMETS 100 6amoB JTuriom nobeauTers
TEeXHOJIOTHYECKHX copeBHOBaHUi «Paguodect
ITpuzep nposoaumbix MHUOT TeXHOIOrMYECKHX
3. pU3ep TPOBOX 75 6annos Juriom npusepa
copepHoBanuii «PagrodpecT»
IMo6enurens nposomumoro MHUOIT  koHKypca
6. TBOPYECKHMX U TIPOEKTHEIX PaGoT 1o mIpoQmiIo 40 6anoB JluruioMm mobeauTes
HaIpaBJICHUs TIOArOTOBKH
IIpusep mpoBomgumoro MHOT  xomkypca
7. TBOPYECKHX M TIPOEKTHBIX PaGoT mo mpodmmo 25 6asuioB JlurioM mpu3sepa
HaIpaBJICHUs IOArOTOBKH
TTo6enurens Me:xITyHapOHOT'O WU
BcepoccHickoro KOHKypea (BHICTABKH) HaYIHBIX
8. ¥ TBOpUeckMX paboT, MexXIyHapoIHOH WK 40 6annos JluruioM mobeauTes
BcepoCCHHCKOW  CTYJIEHYECKOM  ONIMMITMAIb
(4eMIMOHATa) IO MPO( IO MArkCTPaTyphl
[Ipusep wix jaypeaT MexITyHapoOIHOro HIH
Bcepoccuiickoro KOHKypca (BbICTaBKH) Hay9THBIX
3 JTurioM mpu3epa Wid
9. ¥ TBOpUYeCKHX paboT, MexIyHapoqHOH WIH 25 6annos Lavpeara
BcepocCUiCKOM  CTYIEHYECKOH  OJTMMITHAIbL yP
(4eMIUOHATa) IO IPOQHUITIO MAarkCTPaTyphl
[IuceMeHHOE  COrJlacMe  OpraHusaimum O
MPEIOCTaBICHAM MeCTa MPAKTHKH C yKa3aHHEM ITucsMo Ha opULIEATIEHOM
10. L P Y 10 6asutoB bt

TeMaTHKH TNpO(eCcCHOHABHON AeATENbHOCTH,
COOTBETCTBYIOIIEH HAITPABJICHHUIO MOArOTOBKH

GIlaHKe OpraHU3aluH
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Ne MaxkcuMaTbHbIA JIoKyMeHTBI /IS
HanMeHOBaHHE HHIMBUITYATBHOTO TOCTIKEHHSA
/1 Gamwiza UJ[  fonreepxaenus Hamaawst M/
Hanuure HaydHBIX ITyOJIMKaMid MO TEMATHKe
2y y = 10 20 6ayioB
HanpapJenui moxroToskyu wiu PU/L:
- omyONMKOBaHHBIE  HAyyHble ~ CTaTbH B
elEH3MPYEMBIX  JKypHAIAX,  BXOAJIIKMX B
PeLCH3HPY yP ’ . no 10 6amios
MeKIyHapoiHble 0a3bl IMTHPOBAHMU Web of
Science u Scopus .
Kcepoxkomust (THTYJIBHBIH
- OmnyOJMKOBaHHbIE HAYYHBIC CTATBH B BEIyLIHX
o 10 6ayuioB JIACT, OTJIaBJICHUE, TEKCT
11. | peueH3UpyeMBIX KypHAJIaX U3 MEPETHA BAK
1y GIMKaIHH, BHIXOHBIC
- omy6nuKOBaHHBIE ~CTaTbl B JKypHaJaX, JR———
BKJTIOUEHHBIX B PocCHiCKMI HHIEKC Hay4qHOIO 10 3 GayioB
muruposanus (PUHLI)
- OryGJIHKOBaHHBIE TE3UCEI 10 2 Gayuios
- [IATEHT TI0 TEMATHKe HAIpaBJICHHs MIOArOTOBKH no 10 6amios
Hamuume cepTH(UKATOB, MOATBEPIKIAIOLINX ne G6onee 10
KBaMH(HKALMIO He HIKe 5 YpPOBHA B pamKax 6aJuIoB,
12. | mpodeccroHaTbHBIX CTaHAapToB, | 10 5 6awios 3a Ceptuduxar
COOTBETCTBYIOIIHX 06pa3oBaTeNIbHON Ka Kb
mporpamMmme cepTu(HUKAT
He Gonee 10
Haguume pumioMa WM cepruukara o 6asos,
JOTIONIHUTENIHOM ~ OOpasoBaHuM  (BKmodad | [0 5 6anos 3a
13. " . . JTUTIoM Wik cepTUdHKAT
OHJIaMH-KYpchl) B 00JIaCTH, COOTBETCTBYIOLICH Ka)KIbIi
o6pa3oBaTebHOM MporpamMme JTATUIOM WA
cepTudUKAT
YyacTue B MexIyHapOoJHOM WA He Gonee 10
BcepoccHiickoM KOHKYpce (BBICTaBKe) HaydHBIX 6asnnos,
14. | u TBopueckux pabor, MeKITyHApOAHOH WM | HO 2 6autoB3a | CepTudHKaT y4acTHUKA
BcepoccHiicKOl  CTY[IEHYECKOH — ONTUMIIMaze KaKIbIHA
(aemmuoHaTe) MO MPOGUITIO MAarHCTPaTyphI cepTuHUKaT

HHXKC

I/IHI[I/IBI/II[yaJIBHBIC JOCTHKEHUS OICHHBAIOTCA B JOE€Hb MOPOXOXKICHHUS IIOCTyIaromuM
BCTYIIATEIIBHBIX uchpiTaguil. OIEHHUBAIOTCA TOJBKO IIpEACTABICHHBIC B 3K3aMEHAIlMOHHYIO
KOMHKCCHIO HHAUBUIYaJIbHBIC JOCTHIKCHHAA B COOTBETCTBHH C pa3aciioM 2.

B mm. 8, 9 u 14 UJI yunuTsIBarOTCA KOHKYPCHI H ONIMMITHANBI TI0 TEMATHKE HaIpaBJICHH
mogrotoBkx  09.04.01 «VHpopmaThka ¥ BBEMYMCIUTCIBHAT TEXHUKA. DK3aMeHaIOHHOR
KOMUCCHE]i YCTaHABIMBAETCS COOTBETCTBAE TEMATHKH KOHKYPCA HIIH OJIMMIIHA/B] HaIPaBICHMIO
HOATOTOBKH MaruCTPaTyphl.

IIpu yuere m. 10 W] 9K3aMEHAITMOHHON KOMHCCHEH yCTaHaBIHMBAcTCA COOTBETCTBHC
TeMaTHKA [pO(EeCcCHOHAILHON —JEATENBHOCTH ~OpraHM3allii  HAMPABJICHHUIO ITOJITOTOBKH
MarucTparypsl. '

ITpu yuete 1. 12 W]I yuuTHIBarOTCA cepTH(UKATEI, IOATBEPHKAAIOIINC KBATH(PUKALUIO HE

5 ypoBHI B paMmKax

o6pa3oBaTeIbHON IporpaMMme.

npodeccHOHANBHBIX

CTaHAapTOB,

COOTBETCTBYIOIIUX

3a Bce HHIUBUIYAIBHBIE JTOCTUXCHUSI m.12 MoxeT OwITh BeIcTaBIeHO He Oomee 10
0aJJIoB CyMMapHO.



[pu yuere 1. 13 HJ[ ydurhlBacTCA HAIMIHe JIHUIIOMa  HIH ceprudukara o
JIOTIONHUTENLHOM — 00pa3oBaHHU B 00/IacTH HMHXKEHEPHBIX HAyK, COOTBETCTBYIOIIMX
HarpasyieHHocTH [Ipoduiist MarucTparyphl.

KomMmuccrel yCcTaHABIMBAECTCS COOTBETCTBUC 06J1aCTH NPEJICTABICHHOTO CepTAdHKATa O
JIOTIOTHUTETEHOM 00pa30BaHAHU HAPaBICHHOCTH MaruCTpaTyphlL.

3a Bce MHIUBUAyaIbHBIE JOCTIDKCHHA II. 13 MoxeT OBITH BhicTaBleHO He Oomee 10
0aJlJIOB CyMMapHO.

DK3aMCHAIMOHHAS  KOMHCCHS  OLCHHBAET  IPEACTABICHHBIC — HHIMBUIYyaJILHBIC
JIOCTHKEHHUS B JICHb IIPOBEIEHUS BCTYIMTENbHBIX UCIIBITAHUN M IepelacT IMPOTOKONbI OLCHKH
MHAMBHIYAIbHBIX JOCTIDKEHMH BMecTe€ C IPOTOKOJIAMH pE3YNBTATOB  BCTYIHTEIBHBIX
WUCIIBITAHHH.

3. TIOPSI[JOK Y PETJIAMEHT ITPOBEJJEHMAA BCTYIIUTEJIbHOT' O UCIIITAHWA

3.1.  Ilopsmox MPOBENEHHS cobeceoBaHuUs

BerynurenpHbIe HCIBITAHNS IPOBOIATCS B dopme cobece10BaHMS.

JlaThl, BpeMsl M ayJUTOPHH MPOBEACHHS BCTYIMHTCIBHBIX WCIBITAHAN Ha3HAYaAIOTCS B
cooTBeTcTBHH ¢ «lIpaBuiaMu IIpEeMa B MarucTparypy denepabHOTO TOCYAapPCTBEHHOIO
aBTOHOMHOTO 00pa30BaTeIbHOIO  YUIPEKICHUS  BBICIIETO obpazoBanus  «HanuoHANTBHBIHA
HCCIIeIOBATENBCKAN YHABEPCUTET «MOCKOBCKHH HHCTUTYT 3JeKTpoHHOM TexHuKH» B 2025
TOIy ».

Bo BpeMs BCTYIUTEIBHOTO HCIBITAHHS MOCTYIAIOMEMY 3a[acTed 0 OJHOMY
TEOPETHUECKOMY BOIPOCY U3 TPEX Pa3/EN0OB MPOrpamMMBbl BCTYNMTENBHBIX HCIBITAHUH (BCEro
TPH BOIpPOCA) M JaeTcss BpeMsA HAa IIOATOTOBKY. Jl7ss TOATOTOBKH BBIIENEHO 45 MHHYT,
paspelieHo IOJIB30BaThCA JHOOBIME MaTepualaMy, B TOM HHCIC COOCTBEHHBIMH 3aIUCAMHU
JeKnuii, y4eOHHKaMH, MCTOIUYECKUMHU mocobusmu ¥ 1p. VIcmonb3oBaHHE MOOHIBHBIX
TeneOHOB ¥ MHBIX CPEJICTB CBSA3H HE JOIYCKACTCA.

IIpu oTBETE OSK3aMEHAIMOHHOM KOMHCCHEe#H MoOXeT OBITh 3aJaHo 0 TpeX
JIOTIOJTHATENBHBIX BOIIPOCOB B COOTBETCTBUH o0cyKaaeMoi TEMOH.

B xome cobecefoBaHHS TOCTYNAIONMM MOTYT OBITh TakkKe 3af@Hbl BOMPOCHL
HalpaB/ieHHBIE HA YTOYHEHHE IPUIUH BBIOOpa OIIPEZENICHHOM ITPOrpaMMBI MarucTepCKon
II0/ITOTOBKH, KPyr'a HHTEPECOB IOCTYIAOIIETO U IENel ero MOCTYIIICHUA B MarucTparypy.

MakcuMaabHOe KOJIMYECTBO OajioB, KOTOPOE€ MOXET IOJIydUuTh MOCTYMAIOIUN 110
pesynsTaram codecenoBanus — 75 6aos.

MaKcUMaIbHOE KOJNMYECTBO OaIOB, HAOpPAaHHBIX 10 COBOKYIHOCTH BCTYIHTEIbHBIX
MCIBITAHMH U MHIUBHIYaTbHBIX JocTIKeHHH — 100 6aios.

DK3aMeHAIHOHHAS KOMUCCHS [0 IPHEMY BCTYIHTEIBHBIX UCIBITAHAN B TEUCHAE OJHOTO
JTHS TIOCIIe IPOBEICHHs 9K3aMeHa OIIEHHBACT OTBETHI MOCTYIAIOMMX M [EPeIacT MIPOTOKOIIBI €
pe3yNIbTaTaMHA BCTYIIHTENBHBIX UCIBITAHAH B IPHEMHYIO KOMUCCHIO.



4. HEPE‘—IEHI) BOITPOCOB, BBIHOCUMBIX HA BCTVYIIMTEJIbHBIE WCIIBITAHNMA,
10 OCHOBHBIM YUEBHBIM TUCLIMITTIMHAM

4.1. TeMsl pa3jienoB LI cOOECETOBaHHUS:

AJIMAHHCTPHPOBAHHE ceTell H COMPOBOKICHHE MPOrpaMMHOI0 o0ecrneyeHHus.

1. Crex mporokxonos TCP/IP u IP-ampecanus. JTalOHHAsA MOJCIB OSI. OcHOBHI
MapIIPyTH3AIMH | IPAUHIKIE TOCTPOSHHUS IIOJCCTEH. Y poBeHb MPHIIOKEHH U TPaHCTIOPTHBIHA
ypoBeHb creka mporokosios TCP/IP.

2, PacrpeneneHHble  CETA W MapHIpyTH3aTOPBL OcHOBEI  paboTBl €
MapmpyTu3aropamu. Hacrtpoiika MapmIpyTH3aTOPOB. TMonyuyenne WHGOPMAIMH O COCECIHHX
yerpoiictBax. OTHUHe MapIIpyTH3aTOpa OT KOMMYTaTOpa.

3. Cerepas Tomoyorus. Peer-to-peer u client-server Mojenu B3aHMOJCHCTBHS.
JIOCTOWHCTBA U HEJIOCTATKH.
4. IPv4 u IPv6 ampecanus. [Ipwauusr mossienus IPv6. PasnencHue Ha MONCETH.

®opmar u crpykrypa IPv6-anpeca. CokpaimeHue [Pv6-ampecoB. Mexanusm monydenus [Pvo-
aJIpECOB.

5. BecrpoBoyiHas mepeiada JaHHbIX. [IpHHIMIIEL pabotel GecripoBoHOH cBa3u 5G,
noctomHcTBa u Hepoctatkd. Ormmame 5G ot 4G. Ilepexon Ha 6G — oCHOBHBIE TIPOOIEMBL, IIYTH
HX PEIICHHS.

6. IIpoToxon TparcmopTHoro yposHs UDP (ompexenenue, MOPTHI, HHKAICYJIAIHA,
dopmar, MyJIHTHIUIEKCAPOBAHUE H JIeMYIBTAIUIEKCHPOBAHKE), ITIPOTOKON TPAHCIOPTHOTO
ypoass TCP (mOpTHI, YCTAHOBJIEHHE COSNMHEHHS, CETMCHTBI M IIOTOKH, MCTOX CKOJIB3SIIIETO
OKHA).

7. BesomacHOCTh B cersix. Anroputmbl mupposanus. [loHATHS aBTOpU3ALUH,
WIeHTH(hUKANNHA ¥ ayTeHTHQHKanmy. [[prHnmm pa6otsl anropur™a Judpu-Xemmana. Cmyx0a
SSH. Hactpoiika ayTeHTH(QHKAIMHA [0 KIIOIaM. LT poBbie mOAMHCH. bpaHaMaydphIL.

8. DNS. IIpocTpatcTBo uMeH. JloMeHbI. JIOMEHBI BEDXHETO yPOBHS. JlenerupoBaHue
¥ 30HBEL Pecypcuble 3amucu. Benymmit u MOMUIMHEHHEI cepBepa. KopHeBbie cepBepa.
KaImpoBaHHe pecypCHBIX 3amuceit. Kommpyrommmi DNS cepsep. PexypcHBHEIH 1 HTEPATHBHBIH
pexum pabotsr DNS cepsepa.

9, DHCP. Croco6s Bbimaum IP ampecoB. DyHKIMHM ¥ KOHQUIypEpOBaHHE
npotokoisa DHCP. Pasnmumst Mexay OpOTOKONaMU BOOTP u DHCP. Ausroput™ pabOThI
DHCP. DHCPv6.

10.  ITpoxcu-cepsep. IIpuHImmm paOOTHL, Ha3HAYCHHE, IPUMEPEL Bugsr mpoxcu-
cepBepoB. Kammpyromuit mpokcu-cepsep. OOpaTHBIN POKCA-CEPBEP. OTnu4uns MEXIy IIPOKCH-
cepsepoM u VPN. JIocTOMHCTBA M HEJOCTATKA HUCIIOIBE30BAHMU.

11.  Be6-cepep. Ommaume mexay Nginx u Apache. IlomsaTus URI, CRUD. Ilonsarue
IIOJIe3HOH HArpy3KH B OTBETE IpoKcH-cepsepa. CIpyKTypa HTTP-3ampoca. O6padorka HTTP
3ampoca BeO-CepBEPOM.

12.  AZMHHHECTPHPOBAaHWE OIEPAIlMOHHON CHCTEMBI Linux. CuMBoOIMYeCKHE U
secTkae cchuikd. Mepapxus GaitioBoit cucrembl. CTaHIAapTHBIE MOTOKH BBOJIa/BBIBOJIA.
[epeHanpaBiIeHUs IOTOKOB.

13. Bupryammzanus M KOHTCWHEpU3aIWi. Docker — ompeAciicHHE H Ha3Ha4YCHMHE.
OTuaus KOHTeWHepa OT BHPTyalbHOM MammHbl. HHCTpyKIUH Dockerfile. Menemkepsl
BHPTYaIBHBIX MaIlIHH — IPUMEPHI ¥ HA3HAUCHHUC.
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14.  Opxkectparusd KOHTCHHEPOB. Kubernetes — ompeneneHne ¥ Ha3HA4YCHUC.
Coorromenne Kubernetes n Docker. ['aBHBIC KOMIIOHEHTEI apXHTEKTYPBI Kubernetes. Y3en B
Kubernetes. [IpocTpanctso umeH B Kubernetes.

15.  Pemosuropmit [10. PacnpenenenHas cucTeMa —KOHTPOIA pepemit  Git,
IpEerMYIIECTBA HCIIOIb30BaHNUs. Pemenne npo6emsr merge conflict. OTamarsa MEXIY git merge
u git rebase. OTnHIHA MEXIY GitLab u GitHub. Ormmams mexay Git pull n Git fetch.
Hasuagenue 3ampoca Pull Request.

16.  YmpapieHue KOHUTYPAIHAMH XOCTOB C TIOMOIIBIO Ansible. Anroput™ paGoTHI i
Hasnauenue Ansible. IIpennasnadenue Qaiina HHBEHTAPHU3AMH.

17. Omnpenenenne PESIIHOHHON CVYB]l. Unnexc B 6a3e JaHHBIX, BHIbI MHICKCOB,
QJITOPHTMBI, JEXallue B OCHOBE HHJCKCA. Tpansaknus B 0a3ax HaHHBIX. CsoiictBo ACID.
AHOMAJINH ITapaJUIEIbHOTO BBITOITHEHUS TpaH3aKnui. Y pOBHU U30JIAINY B SQL.

AJIrOpUTMBI H CTPYKTYPBI JaHHBIX.

1. [MomsiTHe acMMIOTOTHKH anroputMa. CpaBHEHHE aCHMITOTHK. P-monHas 3amadva.
NP-ronHas 3a1a4a. [IpuMepbl aCHMITOTHK aITOPUTMOB COPTUPOBKH U IIOUCKA.

2. JluHaMudecKHe  CTPYKTYPhl — JQHHBIX. Jlumammaeckuii  MaccuB.  CImcok
(oIHOCBS3HBIA M JBYCBs3HBIH). BeTaBka B HAdallo OIHOCBSI3HOIO CIIMCKA, BCTaBKa B KOHEI]
OJIHOCBSI3HOTO CITMCKA. BcTaBKa B Ha4ajo JBYCBI3HOIO CIIMCKA, BCTaBKa B KOHEI] JBYCBS3HOI'O
crucKa. ACHMIITOTHKA omepanuii. Odepe/ib, CTEK M HX Peau3alys ¢ HCI0/Ib30BaHACM MaccHuBa
U CIIHCKa.

3. CoprupoBka. OCHOBHBIC —aITOPUTMBI  COPTHPOBKH. OneHkKa CIIOXHOCTH
ANTOPHTMOB COPTHPOBKH. BBICTpas COpPTHPOBKA Xoapa. CopTupoBKa BCTaBKaMH. CopTHpOBKa
BEI6OpoM. COpTHPOBKAa METOIOM IIy3bIPbKa. Copruposka cnugaueM. OIeHKa BpEeMEHHOHI
CJI0)KHOCTH aJITOPUTMA.

4. CrioBapHBIE ONCpallyl M WX peanu3anus ¢ IOMOIIBIO xem-(yuKkui. MeToas!
nocTpoeHust  Xem-QyHKIMA. XemHMpoBaHME C  IETOUKAMH. XemupoBanue € OTKPBITOH
anpecarpeil. JIBoiiHOE XSIUPOBAHUEC. Xom-taonuna. [1oJTMHOMHAIBHOE XEIMUPOBAHUE CTPOK.
Pacuer xeIa IpOU3BOIBHOM MOJCTPOKH.

3. JIBOMYHEBIE JIepeBbs TOKMCKa. Peanu3anus CIOBApHBIX omepanuii: search (HaiTH),
insert (BcTaBuTh) U delete (ynamuts). Peamusanis omeparuii min (MEHAMYM), Max (MakcuMyM),
pred (mpemplmymmi) © succ (cnenyromuit). ITocTpoeHHE MBOUTIHOTO J€peBa ITOMCKA.
COaTaHCHpPOBAHHBIE IBOUYHBIC IEPCBBI. Wupapuantel BST, acuMnToThKa ormepanui Haj
JISPEBOM.

6. ABJI-zepesbs. Banarcuposanue ABJI-nepesbes. Basossle onepamuu Hajg ABJI-
nepeBbsaMHU (YIAIUTH AEPEBO, MOUCK II0 KIHOYY, MUHAMAJIBHBI KIIFOY, MAaKCAMAaJIBHBIA KITIOY,
BCTABHUTD y3€J1, HCKIIOUNTH y3€i) U MX Pean3aris. I[TocTpoenne ABJI-nepea. KpacHo-4€pHOe
nepeso. Ilowck B mMpHHY, B rry6uny. B-mepeso. B+ zepeBo. CpasHenue ¢ B-mepeBoM.
VlaBapuaHTHl B-NiepeBa, aCHMITOTAKA omnepaiyii Hajl J€PCBOM.

7. Pexypcus. [IpsMoit 1 0OpaTHBIM XOI PEKYPCHH. CTeK BBI30BOB IIPH PEKYPCHUH.
Pa36op BhIpaXeHHH. PexypCHBHBIA, UTEPATUBHBIA IIOUCK YHCET dubonaudu. ACHMITOTHKA
anroput™oB. CxkaTue JaHHBIX. KOzbI Xabpdmana. Kox I'pest.



ApXHTEKTypa MHKPOIPOLIECCOPHBIX CPELCTB H CHCTEM.

1. O6o6menHnas CTPYKTypa MHKPOIIPOLIECCOPA. OO6mui aJTOPUTM
dyHkimormpoBanys.  Kmaccudukarusi — apXUTEKTyp — COBPEMCHHBIX MHKPOIIPOIIECCOPOB.
[IpuHCTOHCKAs ¥ TapBapfCKasd AapXWTEKTYphL donHetMaHOBCKHAE TPHHIMIIEI TTOCTPOCHHUS
KOMIIBIOTEPHBIX CUCTEM.

2. OpraHu3anys CHCTEM BBOZA\BBIBOJIA. CoBMEIIEHHOE U BBIICICHHOE aJpecHOE
npocTpascTBo. Croco6s! OJKITIOYeHNH TeprdepriHBIX yCTPOHCTB. BhraucmTebHas MalliHa
¢ KaHATBHOH CHCTEMO# BBOJIa\BBIBOIA. }

3. ApH)METHKO-JIOTHIECKAE yCTPOUCTBA. OnpepeneHne, CTPYKTypa, MOAXOA K
npoekTHpoBanuio. OpraHmsanys Iened IMepeHoca B Ipejelax cexquu AJIY. HapammBaHue
Pa3pAHOCTH, CXEMa YCKOPEHHOTO MepeHOoca. Peructposoe AJIY ¢ paspsmHO — MOZXYIBHOH
opraamsamumeii. CocTaB U Ha3HAYCHHE CUTHATOB YIIPABJICHIS. Opranu3arys Ienei mo CIABUry u
IIepEeHOCY MPH IIOCTPOSHHH BEIMUCIHTEIBHBIX CHCTEM Ha OCHOBC AJIY ¢ paspsaHO — MOTyIbHOH
opranusanued. PopMUPOBAHUE Habopa oIepalyi.

4. Apxutektypa cucreMsl Komamn. CucreMa KOMaHI H CIIOCOOBI  anpecalun
OmepanjoB. YPOBHH a0CTpaKuuy IMpPeICTAaBICHUS MHKPONPOLECCOopa. Ba3zoBble TIPHHIMIIEI
IepeBofa TPOrpaMM C S3BIKOB  BBICOKOTO YPOBHA B MAIIHHHBIC koxel. Kommwiraius,
TPaHCISIMS, aCCEMOIMPOBAHHE, KOMIIOHOBKA. ,

5. OCHOBHBIE PEXHUMBI  (QYHKIIMOHUPOBAHUS MMKpPOIIPOLECCOPHON  CHCTEMBIL.
BEIDOTHEHWE OCHOBHOM IIPOTrpaMMBEI, BBI30B  IIOANPOrpaMM. Crex. Mertoa KOIBICBBIX
peructpos. OGpaboTKa npepbIBaHUH 1 AcKIogeHnit. CHCTEMBI ¢ IUKIHYECKUM OIIPOcoM. Biok
IIPHOPHUTETHBIX IPEPHIBAHAMA.

6. Knaccupukarusd CHCTEM  IaMATH. Wepapxust mamaru. Crarmyeckad ¢
nunampaeckas O3Y. Opramuszanus CHCTEM IaMATH B MHKPOITPOLIECCOPHBIX CHCTEMaX.
TTpYHIAITEL OPTaHU3AIIH KIII-TIAMSTH. Croco6bI oToOpaskenus JaHHBIX 13 O3V B KIII-IaMATh.

7. CTpyKTypHBIE KOHQIMKTBl H crioco6sl mX MuHHMH3Anuu. KOHQIMKTHI IO
JAHHBIM, UX KIaccH(UKalys ¥ IPAMEPHl peanu3alii MCXaHH3MOB HX 06xom0B. CokpalieHne
IoTeph Ha BHIIONHEHHE KOMAHJ Iepexoia M METO/EI MHHAMHA3alMd  KOH(QJIMKTOB TIO
yIIPaBIICHHIO.

8. O6Men mH(OpMAaIUEll MEXTy SIEMEHTaMH B MHKPONPOLECCOPHBIX CHCTEMAX.
OpraHu3anys MXHEOT0 0OMeHa. BuIbl 1 HepapXui IMIHH. MeTop! moBbIIEHHUS ) HEeKTHBHOCTH
TIIHH.

9. [lotokoBoe  0Oe3omacHoe  IPOrpaMMHUPOBAHHC. Cemadopsr.  IIpumepsl
pacIIpeieNIeH s ¥ OTPAaHAICHIS IOCTYTA K pecypcaM Ha OCHOBE cemaopoB.

10. Tlomxox K HPOEKTHPOBAHHIO OIHOTAaKTHOIO, MHOTOTAKTHOTO H KOHBEHEPHOTO
mporeccopa Ha MPEMEPEe apXUTCKTYPhI RISC-V. CpaBHeHHME C IpYTrHMH IIOAXOAaMH K
peanu3ayui MUKPOAPXUTEKTYPBbL.

M36pannble pa3/iesbl Bbicmeil MATeMaTHKH.

1. Marpuna u oupenemurens. Cucrema JMUHEHHBIX ypaBHEHHH. Y CIlOBHE
coBMecTHOCTH. QOYHIaMEHTABHAS CHCTEMA PELICHAN oxHOpoaHOM cucTeMbl. Oblee pemeHne
HEOJHOPOIHOM CHCTEMBIL.

2. OYHKIMA OIHOM M HECKONBKUX JECHCTBUTE/IBHBIX MEPEMCHHDIX. [TpousBogHas U
yacTHBIe mpomsBomuble. Jlnpdepenuuan. Popmyna Teiinopa. Haxoxnenue sKCTpeMyma H
YCIIOBHOIO 9KCTpeMyMa (YHKIIHH.



3. OmpefeneHHbi WHTErpan PuMaHa ¥ €ro  GBOHCTBA. HuTerpupyeMocTh
HeNpepbIBHBIX U KYCOYHO-HENpephBHBIX yHKImi. HecoOCTBEHHEIE HHTEIPATIBL. '

4, OyHKINHT KOMILIEKCHOTO MIEPEMEHHOT0. HemnpepbBHOCTE n
TG PepeHIEPYEMOCTD. Vemopus Komu-Pumana, AHaUTHYECKHE QYHKIIMA U HX CBOMCTBA.
5. [MoHsTHE BbYETA B U30JIUPOBAHHON 0COOOM TOUKE. BrIueT B yeTpaHHMOi ocoboi

TOYKE. BBIUMCIICHHE BhIYETAa B IIOJIIOCE IIEPBOrO M m > 1 ImopAaKa. OcHoBHAas TE€OpEMa O

BBIUETAX.

6. JluckperHoe mpeoOpasoarme Dypbe. bsicTpoe npeobGpasoBanus  Dypbe.
Auroput™ «6a6oukay. Otmrune BII® ot IIIO.

7. Oynkmun anreGpsl goruky. CoBeplieHHas IU3BIOHKTHBHAS HOPMaIbHAS bopma.

IIpencraBnenne QyHKIMiA B BHIe ToMMHOMA JKerankuHa (CyIIeCTBOBaHUE U SANHCTBEHHOCTB).

8. [MonsitHe MEOXecTBa. MOIMHOCTL MHOXKeCTB. CUéTHEIE MHOXECTBAa ¥ MHOXKCCTBA
MOINHOCTH KOHTHHYYM. Omepauuu Hax MHOXecTBamd. DopMyINbl JIOTHKH BLICKa3bIBaHUH.
VICTHHHOCTH ¥ JIOKHOCTH (popMyJT Ha HabOpe NEPEMCHHBIX.

9. AJITOPHTMBI, BEMHUCIMMEIE QYHKIMH, Pa3peliMBbIe I IIEPEIUCIMMBIC MHOXKECTBA.
Maruuss! Trropuara. [TocTaHOBKA TPOGIEMBI OCTAaHOBKH U €€ HEPA3PEIIMMOCTB.

10.  OpHEHTHPOBAHHBIE U HEOPHEHTHPOBAHHBIE IPABL. DNEMEHTHI rpada, moarpads,
crnoco0b! 3ananus rpadgos. M3omopdusm rpados. CBSI3HOCTB.

11. Cers [lerpu. MapkupoBka ceteit. [Tepexosipl, TO3UIMA. ABTOMATHAS CETh ITerpu.
IMoctpoenue rpad)oB OIEpaIHii.
12.  CnyuaifHple BEIMYMHLI M 3aKOHBI PACIPENCICHUSL. @OyHKIHS H IJIOTHOCTH

pacrpeeneHus BepOSITHOCTEH, BX CBOHCTBA. UHNCIOBEIE XAPAKTEPUCTHKH CIIyIaiHbIX BE/IAIHH.
HopMabHbI 3aKOH PacIpeIe/ICHUs U er0 XapaKTEPUCTHKH.

13.  YnuceHHBE METONBI PENICHHs HEJIMHEHHBIX ypaBHeHHH. Merox IHXOTOMHH,
METOJI IPOCTEIX HTepalmi, MeTox Xops, MeTos HproroHa. CKOpOCTh CXOMMOCTH METOJIOB.

14.  Unucnenmoe ubbepennupopanne. 3agada Komm st OOBIKHOBEHHOTO
nuddepernraTbHOrO ypapHeRu. MeTox Ditepa, Diinepa ¢ nmepecuetoM, Penre-KyTThi.

15.  TlocTaHOBKA 3a/a4y MALIKHHOTO 00ydenus ¢ yuuteneM. CxeMa paboThl HAUBHOTO
GaiieCOBCKOTO KIacCH(pUKaTopa. AJTOpPHTM 00Y4eHHS, OMMOKY IIPH 00y4CHUH, nepeoOydeHue.

OnepanuoHHbIE CHCTEMBL.

1. OmnepanuoOHHbIE CHCTEMBL. ~ YIIPaBJeHHE MPOIEccaMu, IUIAHAPOBAHMC —H
JUCIIeTYepH3allds POLECCOB, B3aMMONEHCTBHE U CHHXPOHM3ANMS IPOLECCOB, TYIHKOBDIC
cutyanun. ['pad cocTosHu# mporecca.

2. CIpyKTypa OIIEpAl[HOHHOM  CHCTEMBL  S1mpo OIlEpPallMOHHON  CHUCTEMBI.
MOHOIMTHBIE CHCTeMBEL. MHOTOYpPOBHEBBIE CHCTEMBL. Mukposapa. KineHT-ceppepHas MOJICIb.
OmepanroHHbIE CHCTEMBI PeaTbHOTO BpeMeHH. [IepeKmodenne KOHTEKCTa.

3. [Ipomecc 3arpy3kd OIEPAlMOHHOM CHCTEMBL BIOS, UEFI - Ha3HadeHWE,
CXOJICTBa U OTiIMuHs. 3arpy3unk Ha npumepe GRUB2.

4. [ToHSTHSL OIEpAIMOHHOM CHCTeMEL IIporecchl. AJpecHBIE IIPOCTPAHCTBA.
Opranu3anus namsTd nporecca. CerMeHTsI HaMATH Iporecca. ,
5. BsaumoGmokupoBku  (deadlock) B ONEpalMOHHOM  CHCTEME. YcnoBus

BO3HMKHOBEHHS PECYpCHBIX  B3auMoOnokmpoBok. OOHapyxeHHE U MPEAOTBPAIICHHE
B3aMMOOIOKAPOBOK. ANTOPUTM GaHKMpA.



6. ®aitiossie cucTembl. Oprammsanust (aiinos, QyHKIHHA ¢baiinoBoil CHCTEMBL
®aitnossie cuctems FAT, NTFS, ext3. Inode B Linux. IIpaBa foctyma K daitnam B Linux. sgid,
suid, sticky bit.

7. Vupasnenue puckaMu. OCHOBHBIC CTPATCrHH YIPABIICHMS. ITyTi MOBBHIICHU
IPOU3BOIUTEILHOCTH TUCKOBBIX naxormureneit. RAIDO, RAID1, RAID3.

8. KiaccHdecKde 3afaud  B3aUMOJICHCTBHS IpPOIECCOB. 3anava obenaromux
dunocodos. 3anaua duTaTeICH U [UcaTeseH.

9. [TapajtenpHOE IPOTrPaMMHPOBAHHE. IToToxu H mporecckl. MHOrOIOTOYHOCTD.
ACHHXPOHHOCTB. lloJiepikka MHOIOIOTOYHOCTH B S3BIKAX nporpammupoBarus C, CH++.
Ormmuus Mexy data race u race condition.

10.  BupryansHas namaTh, Ha3HAYECHHUE, OCHOBHbIC npoGieMbl. MeTo/bl OpraHu3alKH.
3ajaun MeHe[Kepa BHPTYalbHOM IaMATH. CrpaTeruy pelleHHs 3a1aud 3aMEIICHHS CTPAHHI
IIPH YIIPABJICHUHM BUPTYaJbHOH HaMAThIO.

11.  Oneparmonnas cuctema Linux. OTomue ot Unix. JIucTpuOyTHB ONEPalHOHHOM
crcremsL. Ocobernoctd macTpuOyTrBa Astra Linux.

12.  Cosmanme mponecca B OC Linux. CHCTEMHBIE BBI3OBEI fork, exec. CocrosHHE
mpomecca. IIpormecc-30MOH M IPOLECC-CHPOTA. [IpyuueBl  MOSBIEHMS, BIHMAHME Ha
HPOM3BOIUTEIBHOCTD CHCTEMBL.

OCHOBBI IPOrPAMMHPOBAHHS Ha A3bIKE BHICOKOI'0 ypOBHil.

i KoMmwism@st ~ OpOrpaMMbl.  OJTambl  KOMITHJIIIHH. Ommmuus ~ MEXITY
KOMTIA/IAPYEMBIMY ¥ HHTEPIPETHPYEMBIMH S3BIKAMH [IPOTPaMMHUPOBAHHA. [TprBeUTE IPUMEPEI
TaKHX A3bIKOB. JIMpeKTHBBI Iperponeccopa. OTnanka IporpaMMBL COopka HpOrpaMMbl —
makefile, cmake.

2. BhIIe/IeHre B 0CBOOOK/IEHHE THHAMUIECKOH IaMATH B IPOrpamMMe. Hasnauenue
dyskmmi malloc, free B a3pike C 1 HX OTIMYHE OT ONEPATOPOB new, delete B si3pike C++.

3. OcuoBbl s3bkoB mporpammupoBanus C m CtH+. IlepeMeHHBIE, yKa3aTeld,
cCBUIKE. MAacCHBbl, CTPYKTYpbl, O0BbETMHEHAs i OUTOBBIEC MO SIBHOE M HESIBHOE IIPUBEICHHE
tunos. Tum auto.

4. VMmuple ykazatemu. OTiudgms  MEXKIY std::unique ptr,  std::shared ptr,
std::auto_ptr. Yteuxkn mamatd. OmepaTopsl new H delete. Mozgenu maMsaTH. Bpems XH3HA
o6bexra. Mmoma RAIL

5 OGBEKTHO-OPHEHTHPOBAHHOE POTPAMMHUPOBAHHUE. MHKancynsamusa. YKasarelb
this. CrenuanbHsle MeTomsl Kiacca. CTaTAYeCKHe METOABI M CTATHHCCKUC JTAaHHEIE.
KomucranTHble MeToabl. KOHCTPYKTOp KOIMPOBAHUA M MCPEMCIICHUS B C++. Rvalue u lvalue.
Hcnonp3oBanue std::move.

6. OOBEKTHO-OPUEHTHPOBAHHOE IIpOrpaMMHUpPOBAHUE. Hacnenosanue.
MHOX€ECTBEHHOE HACJIEI0BaHUE.

7. OGBEKTHO-OPUEHTHPOBAHHOE TPOrPAMMUPOBAHHUC. Crarudeckuil momuMopdusM.
Junamuyeckuil mommmopdusm. Ileperpyska onepaTopos, ¢ynxuuii. BupTyanbHbIC METOIBI
KJlacca.

8. CranpaprHas 6ubmmoreka Standard Template Library (KonteiiHepbl, ATEPATOPEL
anroput™el). bubmorexu Boost C++.
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9. JIambma Belpaxenus. OOmacTd IPUMEHEHUS. Be3oB  1AMO1a-BBEIPAKECHHS,
mepejiaua rapaMeTpos. MICIonp30BaHke MG Ia-BEIPaXKEHHS, KaK mapameTpa QyHKIHH. Crcok
3axBarta.

10.  1lla6mons! B s3bike C++. IlaGmons! Gpysknuid. [leperpyska mabmnona. [11abmoHbI
KJ1accoB. BapraTuBHBIA Ma6IIOH.

11. MHOTOIIOTOYHOE MPOrPaMMHPOBAHUE Ha SI3BIKE C++. Mutex, recursive mutex.
Moyenmu mamsTe. AToMapHsie omepanuy. Std::future, std::promise. Kopyruasl B C++.

12.  AHanu3 DpOM3BOJUTEIHLHOCTH MPOrPaMMBI. 3axon Ampaina, I'ycraBcoHa. OneHka
USL. BimsiHie BCTIOIB30BaHMs BEKTOPHBIX HHCTPYKIMH Ha IPOU3BOMUTEIILHOCTD IPOrpaMMBL.

13. UML pumarpammsl Jluarpamma Kiaccos. Jlmarpamma o0nexToB. Jlmarpamma
KOMTIOHEHTOB. J[MarpaMma mperesieHToB. JlnarpaMma cocrosiami. Haznauenne UML nuarpamm.

14. [TprHIMIIEL SOLID. [TpuHIUI €IMHCTBEHHOCTH OTBETCTBEHHOCTH,
OTKPBITOCTH/3aKPBITOCTH.

15.  Tpwamumsr SOLID. ITpuHIMO IIOICTaHOBKH bap6apbr  JInckoB, pa3acIeHUA
uHTep(eiCoB, THBEPCUY 3aBHCHMOCTH.

16. ApXUTEKTypa IpOrpaMMHOTIO obecreuenus. I'paHuIsl pasfaeneHus IporpaMMHBIX

3JIeMEHTOB. MOHOJIMTHBIE CUCTEMBI — JOCTOMHCTBA M HEIOCTATKH. Yucras apXUTEKTYypa.

IIporpaMMupyeMbIe JIOTHIeCKHEe HHTErpaIbHBIC CXEMbIL.

1. O6ume (cUCTeMHBIE) CBOMCTBA MHKPOCXEM HpOrpaMMHUpPYEMON  JIOTHKH.
KnaccuduKamus TPOrpaMMHpPYEMBIX JIOTHYECKHX HHTCrPaIbHBIX CXCM IO apXUTEKTYPHBIM
IpH3HAKaM, T10 YPOBHIO HHTETPAIUH, [0 KOIUICCTBY [IUKJIOB IIEpeporpaMMHUPOBAHUS.

2. IIpuBeauTe KiaccHQUKauiO H(POBBIX WC. Onumute 0COOCHHOCTH Ka)X/10Iro U3
IPHUBEICHHBIX KJIACCOB, IIOSCHUB POJIb [UIVIC cpenu Hux. ONMIIKTE MapmpyT IPOCKTHPOBAHUA
yerpoiicts Ha ocHoBe ITJIMC.

3 [IporpaMMupyeMble  [OJb30BATeNieM — BEHTHIBHBIC — MATPHIBI (FPGA,
(yHKIMOHAIBHEIE OJIOKH, CHCTEMA ME)KCOeTMHEeHnH, OJOKKM BBOJA-BHIBOJA, CHCTCMHBIC
CBOMCTBA).

4. Ommuue IDJIMC CPLD or FPGA tumos. CucreMa KOMMYyTAllUH,
GyHKIHOHATHHEIE OJIOKH.

5. MapmpyT aBTOMaTH3MPOBAaHHOTO IPOCKTHPOBAHHUA yerpoiicts Ha ocHoBe TIVC.
Onumute Ipo6IeMbl CONPSHKEHHOTO MPOSKTHPOBAHMS CHCTEM Ha OCHOBE TJINC.

6. Oxapakrepusyiire unteppeiic JTAG: HazHAUCHHC, HMCTOPHL BO3HUKHOBEHHUS,
COCTaB CUTHAIOB. MeToI IpaHUYHOr0 CKaHUPOBAHUS TIPY TIOMOIIH untepdeiica JTAG.

7. Cucrems! Ha kpuctawte (SoC), omnpesieneHue, CTpyKTypa. ITpoOneMbl ¥ METOBI
IIPOEKTHPOBAHMS CHCTEM Ha IPOTrPaMMHUPYEMBIX KpHCTajUIAX.

8. KOHCTpYKIMH IHUKIOB W BETBICHHSA B Verilog-HDL. OOBsAcHUTE OTIMYMSA, C
TOYKM 3pEHUs. CHHTE3HpYeMO# ammapaTypel, YCIIOBHOH KOHCTpYKIHH if M KOHCTPYKIHH
BeTBJICHHA case. [IpHBeJUTE TIpAMEp, HAPUCYHTE CXEMBI 3JIEMEHTOB, CHHTC3HPYCMBIX B TOM H
KpyroM ciydae. OTmiane MEXAY OIOKHPYHOIIM 1 He6IOKUPYIOMHM TiprcBanBanueM B Verilog
HDL.
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IMudpoBas cxeMOTEXHHKA.

1. OGume mosoxenus o Tpurrepax. Omnpenenenus. RS Tpurrep. CuHTE3 CTPYKTYP
RS tpurrepa B 6asucax U-HE u WJIU-HE. 3akoHs! QyHKIMOHHPOBAaHUS. XapaKTepHCTAIECKHE
Ta6yMEL. BpeMeHHEIE uarpaMMbl paboThL. PasHOBAIHOCTH RS Tpurrepos.

2. CyHTe3 MPOM3BOJNBHBIX TPHUITEPHBIX YCTPOHCTB. CHUHXpPOHHBIE TPHUITEPEL
VHuBepcaTbHble CHHXPOHHBIE D- 1 JK-TpUrTepHL. Anroput™ paboThl, BPDEMEHHBIC THarpamMMBbl,
xapakTepucTHaeckre Tabmuipl. CHHTE3 TPUITCPHBIX ycrpoiicts Ha 6ase D- wii JK- Tpurrepos.

3. Peructpel. OmpeneneHus H KIaccupuKanus. YHHBCPCAIBHBIC ~PETHCTPBL
[IpuMepsl CXeM, pealM3yeMbIX Ha PETrHCTpax. CnuroBsle peructpbl. CHHTE3 CTPYKTYpPBI
caBuroBoro perucrpa Ha D- u JK- Tpurrepax.

4. Cunre3 cTpyKTyp. IlonHbIe Tpadbl MEpexoI0B CABUIOBBIX PEIACTPOB. Henurenn
YaCTOTHI, IPOEKTUPYEMBIE Ha CIBUTOBBIX PETACTPaXx. KonbleBble CUETYHKH.

5. Ba3oBble CTPYKTYpHl CUETUMKOB: CUETUUKH C TIAPAUICTBHBIM, CKBOSHBIM,
I0CTIeI0BATENBHEIM M TPYNIOBEIM IepeHocoM. CHHTE3 aCHHXPOHHBIX cyétunkoB. [lokazaTe Ha
IpEMepe CHHTE3a 060r0 3-X WK 4-XpaspsiHOTo CUETUMKA.

6. Jemudparopsr. Krmaccumpukaims M ONpPEICICHHC. [ToBeIIICHHE Pa3psSaHOCTH
nemmdpupyemoro cinosa. Jlemudparop Kak MHOrOGYHKIMOHANBHEIH y3el. Peanmusamus
CeJIEKTOpa C UCTIOJIB30BaHIEM Jeu(paTopa.

1 MyIbTHILUIEKCOPEL. Y PaBHEHHE MYJIBTHILIEKCOPA. VBenuueHne pa3psaIHOCTH.
VHHBEPCAIBHBIN CENEKTOP-MYIBTUILTIEKCOP.

8. Cymmaropsl. OnpenerneHue, xraccuyKams ¥ mapamMeTpbl. Buasl OJIHOOUTHOTO
cymmaropa. Hakannmsaromme cyMMaTOpBL. VBenHUeHHE PaspsIHOCTH CYMMHUPYEMBIX CIIOB.

DIEeKTPOTEXHHKA.

1. OCHOBHbIE OHSTHS 3EKTPOTEXHHUKH, DIEMEHTHI dIEKTPUYICCKUX IETIEH. 3aKoHbI
Owma u npasmia Kupxroda. Pacuér mpoCThIX LeNel NPy MOCTOSHHBIX TOKaX 1 HaIPDKEHUAX.

2. XapakTepuCTHKH W CBOWCTBA CHHYCOM/ANBHBIX CHIHAJIOB. N3o00paxkenue
CHHYCOHIATBHBIX (QYHKIHH B BAIE BEKTOPOB M KOMILICKCHBIX THCEIL. MrHoBeHHAs, aKTUBHAS,
peakTHBHas M TIOJNHAs MOIIHOCT. OCOGEHHOCTH pAacyéToB JIIEKTPHYECKHUX LEMed IpH
CHHYCOUIQJIbHBIX TOKaX W HaIIPSIKCHUAX.

3. VpaBHEHHS IO METOAY KOHTYPHBIX TOKOB. Merton Y3JOBBIX IIOTCHIIHAJIOB.
YacrtoTtusle cBoiicTBa R, L, C AByXIIOJIFOCHUKOB.

4. PaznoxeHne HeCHHYCOMIAIbHOH (QyHKIMA B TpuroHOMeTprYecKuit psn. Obmme
XapaKTEPUCTAKK HECHHYCOUNAIBHBIX TOKOB, nanpsoxernit 1 DJIC. OcoGeHHOCTH H3MEPEeHHH
IIPM HECHHYCOHAIBHBIX CHTHAIaX. Pacuér JIMHEWHBIX Ielell MpH HECHHYCOHIABHBIX TOKaX,
HanpsokeHusx 1 OJIC.

5. Pe3onanc TokoB. YacTOTHBIC CBOMCTBA IIapajlIeIbHOTO KOHTYpa. Pe3onancHbIE
3 GEKTHI B CIOKHBIX IETAX, KIACCH(HKAIMS 1 [1apaMCTPBL.

6. VpaBHEHHS 9ETHIPEXTIOMOCHIKOB. JKBUBAICHTHBIC CXCMBI YETHIPEXTIOIIOCHHUKA.
CoeqMHEHHAsT YETHIPEXTIONIOCHAKA. AKTHBHBIA  JETBIPEXTIONIOCHUK. XapakTepuCTHIECKHE
HapaMeTphl YETBIPEXTIOMIOCHUKA.

7. O6pazopanne Tpéxdasupx nenedt DC 1 OCHOBHBIC o6o3naueHus. CoeqMHCHAE
Tpéx(hazHoU CHCTEMBI B 3BE3/1y U TPEYTOTbHUKOM. MOoOIIHOCTE B TPEX(}Pa3HBIX CHCTEMAX.
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8. Paspsii KarymK¥ HHAYKTHBHOCTM Ha pE3UCTOp. BKmodueHHe KaTylIKH
HHIyKTHBHOCTH Ha IIOCTOSHHOE HaNpsDKeHHe. BKIIOYEHHE IEMOYKH RL Ha CHHYCOHMIAJIBHOE
HampsOKEHHUE.

9. Paspsy KoHIeHCAaTOpa Ha PE3UCTOp. BKIOUCHHE HEHNOYKH RC na moctosHHOE
Hanpsokenue. BrioueHne nenodku RC Ha CHHYCOMANIBHOE HAPSDKCHHE.

10.  IlepexomHBle XapaKTEPHCTHKA HeNH. Pacuér mencd Ipu BO3ACHCTBHH 3C
[IPOU3BOJIBLHOH (QOPMEL

11.  TIpeo6pasopanme Jlamnaca. ColicTea mpeoOpasosanus Jlammaca. [Tepexon ot
n300pakenus Kk opuruHary. OcoGeHHOCTH HHTETPAIBLHOTO npeobpazoBanus Oypee.

12.  Ilpeo6pasopanme Jlaraca. IIpasmna Kupxropa u sakon Oma B oImepaTopHOi
dopme. ITepexo 0T H300paKEHHUsI K OPUTHHAITY.

D/1eKTPOHHKA.

1. I[IpOBOJHUKY, TIOJNYIPOBOIHAKA M JUINEKTPUKH. TBEpPHOTEIbHAS JIIEKTPOHUKA.
Metox Yoxpansckoro. p-n mepexod. BAX p-n nepexozna. CMeIIeHHe p-n TIEpexoza. Muddys3usa
u fpeiid B p-n mepexoze. Ilepexon MOTYMPOBOAHAK-MeTalll. IIomynpoBoHAKOBBIC TpHOOPEL
3aBHCHMOCTH COIIPOTHBJICHHS P-N IIEPEX0Jia OT BHEIMHKX (aKkTOpOB.

2. Jlwox W ero Ha3HaueHWe B cxeMax. Teopermdeckas W peanbHas BAX nuona.
[Ipsmoe u obpartHOoe cMemenue mauona. OOmacTh npoGosi muoma. Cxema ogHO(A3HOTO
JBYXIIONYIEPHOIHOTO  BBIIpAMHTENs.  VIHTerpan  CpeIHEBBIIPSIMICHHOIO  BBIXOXHOTO
HaIpsDKEHUS.

3. Cra6mwmrpon. BAX wu mHasHaueHme crabmmutpona. Jlupdepennuanbroe
compotuBieHne  crabmwmrpona. (Cxema  BKIIOYCHHA crabmwmrtpona.  Koaddumuent
crabmnm3aimu B cxeMe co crabmiumrponoM. CrabucTop M CXeMma BKIIOYCHHS. Caeroauos.
®oroaunox. Omronapa. Bapukan. TyrHensHbIH guox. TVS-auor.

4. Tpausucropsl. Kitaccupuxanys M0 OCHOBHBIM IIapaMETPaM. Knaccudpukanus 1o
CTPYKType. BHIONSDHBIA TpaH3MCTOp: OOMME CBEJCHMSA, BHYTPEHHSS CTPYKTypa, HHOJHAL
MOIEJIb, MOJIENH D0epca-Moiuia.

S. Tpansucropsl. Kiaccubukarys mo ocHOBHBIM mapameTpam. Kiaccuukarus mo
cTpykType. IlonmeBodf TpaH3WCTOp: OOIIME CBEACHWS, YCTPOHCTBO M MPHHIMI paboThI
TpaH3UCTOpa C 3aTBOPOM B BHJIE P-n Hepexoja. THIOBBIC MEPENATOYHBIC XapaKTCPUCTHKH.
OCHOBHBIE XapaKTEPHCTHKH U3 CICIU(UKAIINA Ha [OJIEBOX TPAH3UCTOP.

6. Pa6ouwas Touka Kackana Ha TpaHzucrope. PaxToOphl, BIMAIOMUE HA IOJIOKCHHC
paboueil Touku. BapHaHTBI yCTAaHOBKM pabodeil TOYKH. Crabunusanus pabodeidl TOYKH.
Tepmoxommencanys. KourekTopaas crabummsaius. OMUTTEpHAS crabumm3anus. Hemunennse
uckaxenns. KackagHas cxema.

7. . Cxema m HasHaueHHe mu(epeHIHaTbHOro Kackana. PasHOBHTHOCTH CXeM H
HasHaueHWH  Ju(QepeHIMaNbHBIX  KAacKagoB, MX  IPEHMYyIMECTBA W HEIOCTATKH.
Tuddepenmuansupiit curdan. CuadasHbii cursan. Pacuér koaddumpenta ycueHus audd.
cocTaBsroNIe 1 K03 puImuenTa ocaabieHus CHH(pa3HON COCTABISIOMICH.

8. VCeWwInTenh IOCTOSHHOrO TOKa. HasHaueHuwe. BapuanTel peanusalyi, uX
npenMymectBa W HepoctaTku. [lpeiid mymsa. ToxoBoe 3epkayo, BapHaHTBI peaTH3alHH,
IPEHMYIIECTBA U HEAOCTATKH KaXKIO} U3 pean3alui.
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0. OneparuoHHbL ycHmuTeNb. OpeeeHne OVY. OcHOBHEIE CBOMCTBA HICATBHOTO
OY. Buytpennsis crpykrypa OV. HasmaueHue Kaxjaoro us3 (yHKIMOHATBHEIX OJIOKOB B
crpykrype OY. Cxemsl Bmrogerus OY.

10.  OmnepanuoHHbIH yeuauTens. OnpenencHue OY. OcHOBHBIE CBOICTBA HACATBHOTO
OY. Cxempl Ha OV ® peammsyemble HMH (OPMYIBL HEHHBEPTHUPYIOIIUH yCHIUTENb,
IOBTOPHTENb, HMHBEPTHPYIOMMHA YCHINTENb, CyMMAaTop, WHTETpatop; i depeHnuaTop,
BEIUMTAIONIAN YCHINTENb, IIpeoOpa3oBaTesb TOK B HAIIPKCHUE.

11.  OmneparuonHsit ycunurens. OnpeneneHne OV. OcHOBHBIE CBOMCTBA HJI€ATIBHOTO
OY. Orimunst xapakTepucTuk peanbHoro OY OT HACATBHOIO OY. BiusHue XapakTepHUCTHK
peansHoro OY Ha paboTy cxeMbl. Pa3HOBAIHOCTH ONICPAIlHOHHBIX YCHUIIATEIIEH. ‘

12.  Jlumedmeimi  crabmmmzatop.  OCHOBHBIC — XapaKTCPHCTHKH JIHEHHOTO
crabmim3aropa. VIMIyIbCHBIE CTaOMIIM3aTOPEL OCHOBHBIE XapaKTEPUCTHKH HMITYIbCHBIX
crabmm3aropos. IIpuMep IpoCTeiinelt CXeMBI THHEHHOTO crabum3aTopa HanpspKeHus. BeBox
(dopMyIIBI BEIXOJHOTO HalPSDKEHHS.

13. Kapra TepefaTOYHBIX XapakTCPUCTHK IOJNEBBIX  TPAH3HCTOPOB. CxeMEl
noruueckux Bentmwieir NOT, NAND, NOR, AND, OR, XOR Ha moIeBBIX TPaH3UCTOPaX.
Ta6HIBl HCTUHHOCTH M IPHHIHAI paboThL. PacyéT mapaMeTpoB BEHTHILA.
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5. TIOKA3ZATEJIM 1 KPUTEPUU OLIEHUBAHN PE3YJIbTATOB
BCTYIIUTEJIbHBIX UCIIHITAHUI

MakcHMaTbHOE KOJIMIECTBO OAJLIOB 33 OTBET HA OJIMH BOIIPOC COCTABIIAET 25 GailioB.

KpuTepusMu OLeHKH 3HAHHI II0 OTBETAM Ha BOIIPOCHI SIBIIAIOTCS:

- MOHMMAHKE CYIIHOCTH U3JIaraéMoro Marepuala;

- IPaMOTHOCTh HM3JIOXKCHHS CYTH BOIIPOCA, YMCHHE HCIONb30BaTh HAydHYIO H
CHEIHATBHYIO TEPMAHOJIOTHIO U BECTH JTUAJIOT C KOMHICCHEH;
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- CIIOCOBHOCTH MJLTFOCTPHPOBATh OTBET Ha TEOPETHYECKUN BOIIPOC MPAKTHICCKUMH
[IPAMEPaAMH.

OlleHKa KaKIIOTO OTBETa OIpPEIENSeTCs! ClIeyFOIiM 00pasoM:

Onenku oT 23 10 25 6aUIOB CTaBHTCA aOWTYyPHEHTY, B OTBETC KOTOPOrO MPUBOJATCA
[IOJIHBIE CBEJICHHS MO 3aJaHHOMY BOIIPOCY, IEMOHCTPUPYETCS BCECTOPOHHES, CHCTCMATHYIECKOC
¥ [Iy6OKOe 3HAHWE MaTepHaia, MaTepual H3I0XKEH JOTHTHO, TOC/Ie/I0BATEIBHO 1 He Tpedyer
JIOTIOJHATEIBHBIX MOSCHEHUH, JAIOTCA OTBETHI Ha BCC BOIPOCHL WICHOB HK3aMEHAIMOHHON
KOMFCCHUH.

Omnenxu ot 19 1o 22 6awioB cTaBUTCS a0MTypUEHTY, B OTBETE KOTOPOTO HMPHUBOMATCH
OCHOBHEIC CBEJEHHS IO 3aJaHHOMY BOIPOCY, JEMOHCTPUPYETCS IIOJNHBIC 3HAHUS MaTepuaia,
oTBeT cOPMYIIIPOBAH C HE3HAYHTENBHBIMA OLIMOKAMHA Ha TEOPETHUCCKUI BOIIPOC, U MOTHOM
OTBETE Ha JIOTOHATEIHHbIE BOIPOCH! 3K3aMEeHAIIHOHHON KOMHCCHH.

Onenxu ot 16 o 18 6amwios cTaBuTcs aOUTypUEHTY, B OTBETE KOTOPOTO IMPUBOATCS HE
HOJHBIE CBEICHHS TIO 3aJAHHOMY BOTPOCY, AGMOHCTPHPYIOTCS ClIa0ble 3HAHHS y4eOHOro
MaTepuana, HO B o0beMe, JOCTATOYHOM [l NalbHEHIIEH yueObl B MarucTparype, MMEIOTCA
3aTpy/IHEHUS C OTBETAMH Ha JIOTIOJHATEIBHBIE BOTIPOCHI “WICHOB 9K3aMEHAIIMOHHOM KOMMCCHH.

Onenka 10 15 Gamio craBuTcs aOUTYPHEHTY, B OTBET€ KOTOPOIO MPHUBOMATCH HE
[OJIHBIE CBEIEHHS IO 3aJaHHOMY BOIIPOCY, IEMOHCTPHUPYIOTCS CYIICCTBCHHBLIC mpobersl B
3HAHMAX, HAJIMYHE 3HAYHTEBHBIX OIIMOOK B OTBETE, a0MTYPUEHT HE MOXKET pasbiACHHTL CYTH
COJIep’KaHHS TOTO, YTO OH IPEICTABAJI B KadeCTBE OTBETA HAa BOIPOC, HE JIAIOTCA OTBETHI Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI YWICHOB IK3aMEHAIHOHHOM KOMHCCHHL.

MakcHMATbHAs CyMMapHas GaibHas OLEHKa OTBETA Ha COOSCENOBAHMH COCTABIACT 75
6asoB.

Wroropas  OIEHKAa  aOUTypHeHTa  OIpelenseTcs  KOIErHalbHO — “UICHAMH
>K3aMEHAIHOHHON KOMACCHA HA OCHOBAHME TOJOCOBAHMS IPOCTHIM OOIBITHHCTBOM. [Tpu
PaBHOM YHCIIE TOTIOCOB TOJIOC MPEICeaTeNs ABJISETCS PCIIAIONIIM.

Pe3ynbTaThl TPOBEICHHS. BCTYIUTETbHBIX MCIBITAHUH OTJIAMArOTCs B JACHD HPOBE/ICHI
BCTYITHTEITHHBIX UCIIBITAHMI IO OKOHYaHHH COOECEIOBAHUL.

[IpreM BCTYIMTENHHOrO MCHOEITaHHS B  (opme cobeceoBaHUsA IIPOH3BOJUTCS
HK3aMEHAIIMOHHOM KOMMCCHEW B COOTBETCTBHM C PACIHCAHHEM H CIHCKAMH aOUTYypUEHTOB,
[OIrOTOBJICHHBIMH IIPHEMHOM KOMUCCHEH.

JMupexrtop Uucturyra MIICY,
PYKOBOJMTEIb MarkCTEPCKO TPOTPAMMBI
«In(popManHOHHO-YIIPABIISIOIIE 1
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