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1. OBLIME IIOJIOXEHUA

1.1. @epepanbHBI TrOCYJAapCTBEHHBIM  0Opa30BaTENBHBIA  CTaHIAPT  BBICIIErO
obpazosanuss (®I'OC BO) mno wnampasmenmio mnoarotoBku 09.04.01 «Mudopmaruka u
BLIUMCIIATENNbHAS TEeXHHMKA» (YpOBEHb MarucTpaTypbl) YTBEpXKIEH IpukazoM MunucrepcTBa
obpa3oBanus 1 Hayku Poccuiickoit @enepanuu ot 19 centsadps 2017 r. Ne 918.

1.2. OG6macte 1npodeCCHOHATBHOM  NEATEIBHOCTH  BBIIYCKHHKOB, OCBOMBILIHX
IIPOrpamMMy MarucTpaTypsl, BKIIOYAET:

- 06 Css3p, wHPOpPMANMOHHBIE W KOMMYHHUKAIMOHHBIE TexHoJoruu (B cdepe
MIPOEKTHPOBAHMS, pPa3pabOTKH, MOAEPHU3AIMKM CPEICTB BBIUMCIUTENBHOH TEXHUKH H
HH(POPMALIMOHHBIX CHCTEM);

- 40 CkBO3HBIE BHIBI MPO(ECCHOHAILHOM NEATENFHOCTH B IPOMBIIIICHHOCTU (B
chepe HayIHOTO PYKOBOJCTBA HAyYHO-HCCIENOBATENBCKUMH U OIBITHO-KOHCTPYKTOPCKHMH
paspaboTkaMu B 067acTH HHGOPMATHKYA U BEIYHACIUTEIIFHOM TEXHUKH).

1.3. Buner npodeccuoHanbHOR IESTEIBHOCTH, K KOTOPBIM T'OTOBSTCS BBIIYCKHUKH,
OCBOUBIIIAE TPOrPaMMy MarucTparypsl:

- HAY4YHO-HCCIIeI0BaTEIbCKAs.

1.4. Tlpu paspaboTKke W peajw3aldd [OporpaMMbl  Marmerparypsl MUOT
OpPHEHTHpPYETCsS. Ha KOHKPETHBIM BUA (BHABI) IPO(ECCHOHATBHOH OESATENBHOCTH, K KOTOPOMY
(KOTOpBIM) TOTOBHTCS MAarucTp, HCXOAs U3 TOTPeOHOCTEH pBIHKA TpyAa, HaydHo-
HCCJIeTOBATENIbCKUX U MaTepUAThHO-TEXHUYECKUX PECYPCOB OpPraHU3alHH.

1.5. BcrynurenpHBIE HCOBITAHHS IPU IpUEME B MarucTparypy IO HalpaBJIEHHIO
09.04.01 «MupopMaTHKa ¥ BEMUCITUTENbHAS TEXHUKAY, IPOBOIATCS B hopMe cobece0BaHMs.

OCHOBHO#M IEJIBIO BCTYIHTEIBHOTO WCIBITAHUS SBISIETCS OTOOpP abUTypHEHTOB,
HanboJjee MOArOTOBIIEHHEIX K MPOJOJKEHUIO OOyYeHHs B MarucTpaType BBICIIEr0 y4eGHOIOo
3aBefienuss 1o HampaBieHuro moarotoBku 09.04.01 «Mudopmatuka M BBEIYUCIUTENLHAS
TEXHUKA.

3amayaMy BCTYIUTENFHOTO UCIBITAHUS SBILIIOTCS:

- OllIeHKa YPOBHS 3HAHUI U yMEHUH B IpodeccuoHanbHOM ob1acTu;

- BBIABIEHHE CTEIEHH [OATOTOBIEHHOCTH K IPONO/DKEHHIO OOydeHHs B
Marucrparype.

Bompocsl, BEIHOCHMEIE Ha cOOeceOBaHHUE, ONPENENSIOTCS HACTOALIEH IpOrpaMMoi, B
OCHOBY KOTOPOIi TI0JIOEHBI KBaTU(pHUKaMOHHBIE TpeOOBaHUs, IIPENbABIIEMEIE K OaKanaBpaM, B
COOTBETCTBUH C (helepaibHBIM TOCYAapCTBEHHBIM 0O0pa30BaTENbHBIM CTAHAAPTOM BBICIIETO
00pa3oBaHMs II0 OJHOMMEHHOMY HampapieHuro moarorosku 09.03.01 «Mudopmaruka u
BBIUHCIIATENbHAS TEXHUKA).

1.6. BcTynuTenbHOE WCIBITAaHHE COINCPXKUT OLEHKY 3HAHHM aOMTypueHTa II0
CIIEIYIOIIIM JTUCITUILIMHAM

= AIMMHHCTPHPOBAHKE CETeH M COIPOBOXKACHUE IIPOrPaMMHOI0 0OECIIEUCHHST,

= ANTOPUTMBI H CTPYKTYPHI JAHHBIX;

- ApXHUTEKTypa MEKPOIIPOIIECCOPHEIX CHCTEM U CPENCTB;

= V36panHble pa3iensl BEICIIEH MaTeMaTHKH;

= OmnepanroOHHBIE CUCTEMBI;

— OCHOBBI IIPOTPaMMHPOBAHUS Ha SI3BIKE BEICOKOTO YPOBHS,

- [TporpaMMEpyeMBIe JIOTHUECKAE HHTErPATIbHEIE CXEMBEI,
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= [MudpoBas cxeMOTEXHUKA;
- ONEeKTPOTEXHUKA;
— OJIEeKTPOHHKA.

2. VUET UHIWBUIYAJIbHBIX JIOCTVDKEHUA

Numusunyansasie noctrxenus (M) moctymaromero B MarucTpaTypy HE yYUTBIBAIOTCS
B CBSI3M C T€M, 4TO Ha JaHHYIO 00pa3oBaTeNbHYIO IpOrpaMMy BeAeTCS HaOOp HMCKIIOYUTEIBHO
HHOCTPAHHOTO KOHTHHreHTa. J[msg mocTymarommx B TIpenenax KBoThl IlpaBuTtenscTBa
Poccuiickoit ®enepariu yuer V] Begercs Ha dTane MpOXOXKACHUS OTOOPOUYHBIX HCIIBITAHHM B
[IpencraButenscTBe PoccoTpyqHuuecTBa Ha TEPPUTOPHUH CTPaHBl IOAAYd  JOKYMEHTOB
abutypueHTa. [l mOCTymaromumx Ha OOy4eHHe IO JOoroBopaM 00 OKa3aHMM IUIATHBIX
oOpazoBareNnbHEIX yeryr yueT W/] He BeneTcs.

3. IOPANOK U PEI'JIAMEHT ITPOBEJIEHV BCTYIIMTEJIBHOI'O UCIIBITAHMA

3.1. Ilopsmox mpoBeneHus coOECeT0BaHUS

BeTynuTenpHbIe UCTIBITaHMSI IPOBOISTCS B (hopMe cobeceoBaHuUs.

JlaTel, BpeMsi U ayAUTOPUH IMPOBEICHHS BCTYHMHUTENIBHBIX HCIBITAaHWM Ha3HA4alOTCS B
cootBercTBUH ¢ «IIpaBuimamu mpuema B Maructparypy PeneparpHOro IoCyIapCTBEHHOIO
ABTOHOMHOT'O 00pa30BaTEeNIbHOTO YUpEXAEHUs BhIciiero oOpasoBaHus «HamuoHanbHbIM
UCCIIE0BATEIbCKUN YHUBEPCUTET «MOCKOBCKHH WMHCTHTYT JJIEKTPOHHON TeXHHMKH» B 2022
TOIY .

Bo BpeMs BCTYIHTEIBHOTO WCHBITAHHS IIOCTYMAIOIIEMY 3aJaeTcsi II0 OJHOMY
TEOPETHYECKOMY BOIIPOCY M3 TPEX Ppa3/elioB IIPOrpaMMbI BCTYIMTENBHBIX HCIBITAaHHUN (BCETO
TPH BONpOCa) W JaeTcs BpeMs Ha IMOArOTOBKY. JIg IOATOTOBKM BBINENCHO 45 MHHYT,
pa3peleHo II0JIB30BaThCs TIOOBIMH MaTepHaliaMH, B TOM HYHCIE COOCTBEHHBIMH 3allHCAMHU
JeKIui, ydJeOHHKAaMM, METOJAWYECKMMH IIOCOOMSMH M Ip. Vcnomp3oBaHHE MOOMIIBHBIX
TeJIe()OHOB U MHBIX CPENCTB CBSI3U HE JOILyCKAETCs.

[Ipy oTBeTe SK3aMEHAIMOHHOW KOMMCCHEH MOXeT OBITh 3aJaHo JO Tpex
JOIIOJIHUTENHHEIX BOIIPOCOB B COOTBETCTBUH 00CYKJaeMOi TEMOMH.

B =xome cobecemoBaHUsA TIOCTYHAIOIIMM MOTYT OBITH TakXKe 3aJaHbl BOIIPOCHI,
HalpaBjeHHbIE HAa YTOYHEHHE IPHYMH BHEIOOpa ONpPENETIEHHOH IPOrpaMMBI MarMCTEpPCKOM
IIOATrOTOBKH, KPyTra HHTEPECOB IOCTYIIAIOIETO U LeNel ero IOCTYILIEHHS B MarCTPaTypy.

MaxcuManbHOe KOJHYECTBO OaJlIOB, KOTOPOE€ MOXET IOIY4YHTh IIOCTYHAIOIIMH II0
pe3yibTaTaM cobecenoBanus — 100 6amos.

DK3aMeHalMOHHAs KOMUCCHSI TI0 TIPHEMY BCTYIHTENBHBIX HCIBITAHUN B TEYEHUE OJHOIO
IHs IOCIIE MPOBEICHUS SK3aMeHa OICHUBAECT OTBETHI IOCTYMNAIOMIMX M IEPENAET IMPOTOKOIBI C
pe3yJbTaTaMi BCTYIHUTEIbHBIX HCIBITAHUN B IPUEMHYIO KOMMCCHIO.

4. TIEPEYEHBL BOITIPOCOB, BBIHOCUMBIX HA BCTYIIUTEJIbHBIE MUCITBITAHN,
[10 OCHOBHbBIM VUEBHbIM JHUCITUITJIIMHAM

1.1.  TemsI paszmenoB s cobeceoBaHUs 10 MporpaMMe «BerauciuTeNbHas TEXHAKA B
HAYYHBIX UCCIIEJOBAHUIX )



AJMMHHCTPHpPOBAHME CETEH M CONMPOBOKIEHHE IPOrPAMMHOI0 0becreyeHnsl.

1. Crex mportokosnoB TCP/IP u IP-anpecarus. OrtanonHas monens OSI. OcHOBEI
MapIIpYTU3alMKA ¥ IPHHIAIEL IOCTPOSHHUS TIOACeTeH. YPOBEHh IPUIOKEHUH ¥ TPAHCIIOPTHBIH
ypoBeHs cTeka mpotokonoB TCP/IP.

2 Pacmpenenennsle  ceté W Mapmpytusatopsl.  OcHOBEI  paboTel  ©
MapmipyTusaropamu. Hacrpoiika Maprupytusatopos. ITomydenme umH(OpMamuu O COCEOHHX
ycrpoiicTBax. OTiImgre MapiIpyTU3aTopa 0T KOMMYTaTopa.

3. CereBas Tomojorus. Peer-to-peer m client-server MOIENH B3aMMOIEHCTBHIL.
JIOCTOMHCTBA U HEJOCTATKH.

4. IPv4 u IPv6 anmpecamus. Ilpuumesl nossienus [Pv6. Paszgenenune Ha moiceTw.
dopmar u crpykrypa [Pv6-agpeca. Coxpamenue IPv6-anpecoB. Mexanusm monydenus: [Pvo-
aJipecoB.

5. BecnpoBommas mepenada maHHBIX. [IpuHIMNE paboTsl OecpoBogHOR cBasH 5G,
noctouHcTBa U HepoctaTkd. Ommmume 5G ot 4G. Ilepexon Ha 6G — OCHOBHBIE IIPOOIJIEMBI, IIyTH
UX peIleHus.

6. [Tpotoxon TpancmoptHOro ypoHs UDP (ompenenenue, IOPTHI, HHKAICYJISITHS,
dopmar, MyIbTHIUIEKCHPOBAaHHE M JIEMYJIBTUIIEKCHPOBAHHE), IPOTOKON TPAHCIOPTHOTO
ypoBHss TCP (IOpPTHI, YCTAHOBJICHHE COEIMHEHHUS, CETMEHTHI M IOTOKH, METOM CKOJB3SIIETO
OKHA).

7. BesomacHocTs B ceTsx. Aunroputmbl mu¢poBaHusa. IIoHATHA aBTOpU3AIMH,
unentaduKanyuy U ayrentudukammu. [Ipuamun pabotst anroputMa Juddu-Xemmana. Cuyxda
SSH. Hactpoiika ayrentudukanmy 1o kmodaMm. Iudpossle noanucu. bpanamayspsl.

8. DNS. ITpoctparcTBo uMmeH. JloMeHbI. JloMEHbI BEpXHETO ypoBHs. [lenernpoBanue
U 30HBL PecypcHble 3amucu. Bemymumii u moguuHEeHHBIM cepsepa. KopHeBble cepBepa.
Kammuposanue pecypcHbix 3amuceil. Kamupyromuit DNS cepsep. PexypcuBHBIN 1 HTEpaTUBHBIA
pexum paboTsl DNS cepsepa.

9. DHCP. Crnoco6sl Beimaun IP  ampecoB. DyHKImE H KOHQOHUIYPHPOBAHHE
npotokona DHCP. Pasmuuns mexay mporokonamu BOOTP um DHCP. Anroputm pabots
DHCP. DHCPv6.

10.  TIlpokcu-cepsep. IlpuHimn paboTHI, Ha3HAYCHWE, IPUMEPHL Buuel mpokcu-
cepeepoB. Kammpyronmii npoxcu-cepsep. O6paTHEIH Ipokcu-cepsep. OTinuyms Mex 1y IPOKCH-
cepBepoM ¥ VPN. JlocTOHHCTBA U HEJTOCTATKH MCIIOJIB30BAHHUS.

11.  Be6-cepsep. Otmmune mexxay Nginx u Apache. ITorstus URI, CRUD. Ilousatue
II0JI€3HOH Harpy3ku B oTBeTe mpokcu-cepsepa. Ctpykrypa HTTP-3ampoca. O6pa6orka HTTP
3ampoca BeO-CEpBEPOM.

12. AIMHHHCTpHpOBaHHe oOmmepannoHHOH cucTeMbl Linux. CuMBONMYeCKHE U
JECTKHE CCHUIKM. Hepapxus ¢aitiosoii cucrembl. CTaHAapTHBIE IIOTOKH BBOIA/BBIBOJA.
[TepenarnpaBiaeHUs IIOTOKOB.

13.  Bupryammsanuss @ KoHTeiiHepm3amus. Docker — ompezencHie U HasHa4YCHHE.
Omunst KOHTeHHepa OT BHpTyambHOM Mammsel VHcrpykmum Dockerfile. Menemkepst
BHPTYaJIbHBIX MAIH — IPUMEPL] ¥ Ha3HAYCHHE.

14.  Opxectpamus KoHTeifHepoB. Kubernetes — ompeneneHue U Ha3HaYCHHE.
Cootnomenne Kubernetes u Docker. I'ltaBHble KOMIOHEHTHI apXxuTekTyphl Kubernetes. Yzern B
Kubernetes. ITpoctpancTBo uMeH B Kubernetes.



15.  Penmosmropmii IIO. Pacmpenmenennas cuctema KoHTpons Bepcui — Git,
IIpeUMyIIECTBA HCIIONIB30Banusl. Penenne npobiemsl merge conflict. OTmuams mexny git merge
u git rebase. Ormmums mexny GitLab um GitHub. Ormuams mexay Git pull m Git fetch.
Hasnayenwue 3ampoca Pull Request.

16.  VmpasieHue KOHQUIYpaUsIME XOCTOB C IIOMOIIBI0 Ansible. AnroputM paboTsl U
nasHayenue Ansible. [Ipennaznadenue ¢aiiia HHBEHTapHU3aLHH.
17. Omnpenenenne pemsuonHoit CYBJI. Munexkc B 6a3ze maHHBIX, BUIBI MHIEKCOB,

QJITOPUTMBI, JIeXalllue B OCHOBe WHAeKca. TpaH3akuus B 6asax maHHBIX. CpoiictBo ACID.
AHOMaJIMK apajUIeIbHOTO BRIIOJHEHUS TpaH3aKIui. Y poBHHU u3oaun B SQL.

AJITOPHTMBI H CTPYKTYPBI JaHHBIX.

1. ITorsTHe acuMnTOTHKH anroputMa. CpaBHEHHE acHUMITOTHK. P-monHas 3amava.
NP-nonnas 3agava. [IpuMepsr aCHMITOTHK AJITOPUTMOB COPTUPOBKH U IIOKCKA.
2, JluHamuueckue  CTPYKTYpbl JgaHHBIX. JluHammueckuit MaccuB.  Crmcok

(OMHOCBS3HEIA W IBYCBSI3HBIN). BcTaBka B Hadalo OQHOCBS3HOIO CIMCKA, BCTABKA B KOHEII
OJIHOCBSI3HOTO CITHCKa. BCTaBka B HAYaJl0 IBYCBSI3HOTO CIIMCKA, BCTaBKa B KOHEI[ JABYCBSA3HOI'O
crucka. ACHMITOTHKA omeparuii. Odepenp, CTEK U UX pealu3anys C UCIOJIb30BaHUEM MaCcCHBa
U CIIHCKA.

3, CoptupoBka. OCHOBHBIE QJITOPHIMBI COPTHPOBKH. OIlEHKAa  CIOXHOCTH
AJITOPUTMOB COPTHPOBKH. bricTpas coptupoBka Xoapa. CopTHpoBka BcTaBKamu. CopTHpOBKa
BoibopoM. CoprtupoBka MeromoM my3slpbka. CoprupoBka cnusHuHeM. OIeHKa BpeMEHHOH
CJIOYKHOCTH aJITOPUTMA.

4. CroBapHBIE OIEpaldyl W WX peald3alds C IIOMOLIBbI0 Xem-GyHKImHA. MeTonsl
IOCTpOeHHs Xem-pyHKIuHA. XeImupoBaHHE C LeENoYKaMHd. XeEIMPOBaHME C OTKPBITOH
ampecareii. J[BoitHoe xemmpoBanue. Xam-Tabnuna. IlonmuHoMMaNEHOE XEIIMPOBAHUE CTPOK.
Pacuer xeIma mpou3BOIbHOM OACTPOKH.

2 JIBoWYHEIE JIEPEBBS MOMCKA. Peanmm3amnysi CIIOBapHBIX olepanmii: search (HaiTH),
insert (BctaBuTh) U delete (ynamuts). Peamuzanus onepanuii min (MUHEMYM), max (MakCHMyM),
pred (mpempimymmmit) m succ (caemyrommi). IlocTpoeHwe HBOMYHOrO JepeBa IMOKCKA.
COanancupoBaHHBle JBOWYHBIE IepeBbs. MuBapmanTel BST, acuMmroThka omepanuid Haj
JIEPEBOM.

6. ABJI-nepebsi. banancupopanne ABJI-nepeBbeB. baszoprie omepanmu Hagy ABJI-
NepeBbaMHE (YIAIUTh JepeBO, HOMCK IO KIOYy, MUHMMAIBHBIA KIIXOY, MAKCHMAalbHBIA KIIHOY,
BCTAaBUTh y3€Il, HCKIIFOUUTH y3en) U ux peanusanus. Iloctpoenne ABJI-nepesa. Kpacno-u€proe
nepeso. Ilowck B mmpuuy, B IiiybuHy. B-mepeBo. B+ nmepeo. Cpasuenue ¢ B-mepeBom.
WuBapuanTs! B-iepeBa, aCHMITOTHKA OIE€Palil Hall IEPEBOM.

7. Pexypcust. IIpssmoit u o6patHBIi Xon pekypcud. CTeK BLI3OBOB IIPH PEKYPCHH.
Paz6op BeIpaxeHuid. PeKypCHBHEIN, MTepaTHUBHBIM IOMCK uucen PuboHau9X. ACHMIITOTHKA
anroputMoB. Crxatue manubx. Kompl Xadbdmana. Kox I'pes.

ApPXHTEKTypa MUKPOIIPOLECCOPHBIX CPEACTB H CHCTEM.

1: O606mmeHHas CTPYKTypa MHUKpOIIpOIeccopa. O6muit JITOPUTM
pyuaximonuposanus. Kiaccudukanmss —apxXWTEKTYp COBPEMEHHBIX — MHKPOIIPOIIECCOPOB.
[IpuHCTOHCKAsT W TapBapAcKas apXUTeKTyphl. (DOHHEHMAHOBCKHE IPUHIMIBI ITOCTPOCHHA
KOMITBIOTEPHBIX CUCTEM.



2 Oprasmszarust cucteM BBOAa\BbIBoja. COBMEIIEHHOE M BBIIEIEHHOE aIpecHOe
npocTpaHcTBO. CriocoObI NOIKIFOYEHUH nepu(epHifHbIX YCTpOocTB. BrrancmuTensHas MamnHa
C KaHATBHOM CHCTEMOM BBOIA\BEIBOA.

3. Apudmetuko-norudeckue yctpoiictBa. OmpeneneHue, CTPYKTypa, MOAXOA K
npoextupoBanuio. OpraHusanus nened nepeHoca B mpenenax cexkuuu AJIY. HapamuBanue
paspsIHOCTH, CXeMa yCKOpeHHOro mepeHoca. PermctpoBoe AJIY ¢ pa3psmHO — MOIYIBHOM
opranuzanueii. CocTaB U Ha3HAYEeHUE CUTHAIOB yIpaBiieHHs. OpraHu3anus menei mo CABUry u
IIEPEHOCY IIPU IOCTPOCHUH BBIYUCIUTEIBHBIX CHCTEM Ha 0cHOBe AJIY ¢ paspsiHo — MOAYJILHOM
opranuzanueii. Dopmuposanue Habopa onmeparuii.

4, ApxuTtexTypa cucTeMbl KomaHn. CHcTemMa KOMaHI M CIIOCOOBI ajpecanun
OIlepaHfoB. YPOBHU aOCTpakIMM IIPEACTABICHHUS MHKPOIpOIleccopa. ba3oBble IPHUHITAIIBI
IIepeBo/la IpOrpaMM C S3BIKOB BBICOKOTO YPOBHS B MAIODWHHBIE KOABL KOMIIHIIAIHS,
TPaHCILIIMSL, acceMOIMpOBaHue, KOMIIOHOBKA.

5. OcHOBHBIE peXHMBI (YHKIIMOHHUPOBAHHS MHKPOIPOIECCOPHOM  CHCTEMEL.
BrImosiHEHHE OCHOBHOM IIpOrpamMMbl, BBI3OB moamporpamm. Crtek. MeTox KOJNBIEBBIX
peructpoB. ObpaboTka npeprBaHu# U UCKIIOUeHUH. CHCTEMBI ¢ IIUKIMYECKHM onpocoM. Birok
MIPHOPHUTETHBIX MIPEPHIBAHMUI.

6. Knaccupuxanus cuctemM mnamsaru. Hepapxus mnamstua. CraTudeckas u
muHamudeckas O3Y. OprasEuzamus CHCTEM IaMSITH B MHKPOIPOIECCOPHBIX CHCTEMaX.
ITpuaiune! opragu3anuy Kom-naMatu. Croco6s! oTobpaxenus naHHbX U3 O3Y B K3II-TIaMSTh.

#. CrpykTypHBIE KOHGIMKTEL ¥ CcHOCOOBI MX MuHUMH3AUH. KOH(IMKTBI MO
JAHHBIM, UX KJIacCHUKaIUsI U IPUMEpHl pealu3alii MexaHu3MoB ux 00xomoB. CokpaiieHue
IIOTeph Ha BHIIOJIHEHHE KOMaHJ Ilepexojla M METOAbl MUHHMH3AIHUHA KOH(IHUKTOB IIO
YIIPaBJICHHUIO.

8. OOMeH uHbpOpManuelr MEXHy 3JEMEHTaMH B MHKPOIIPOIIECCOPHBIX CHCTEMaX.
Opranuzanust IUHAEOr0 o6MeHa. Bus! u uepapxun muH. MeToas! HOBBIIEHUS 3()PEKTHBHOCTH
IITHH.

9. IlotokoBoe  Oe3zomacHoe  mporpammupoBanume.  Cemadoprr.  I[Ipumepsr
pacrpeneseHus ¥ OrpaHHYeHuUs TOCTYIIa K pecypcaM Ha OCHOBE ceMadopoB.

10.  Ilomxon K NpPOEKTHPOBAHHIO OJHOTAKTHOTO, MHOTOTAKTHOTO M KOHBEWEPHOTO
mporieccopa Ha npumepe apxutekTypsl RISC-V. CpaBHeHue ¢ ApyruMHu TOIXOJaMH K
peau3anui MUKPOapXUTEKTYPBL

N36pannbie pa3aenbl BhICHIel MATeMaTHKH.
1. Marputa wu ompepenutens. CucremMa JUHEHHBIX ypaBHEHHH. Y CIIOBHE
coBMecTHOCTU. DyHIaMeHTallbHAas CHUCTeMa pelleHui OAHOpoaHON cucTeMbl. OOIIee peneHue

HEOJHOPOIHON CHCTEMEL
2 OyHKIHH OJHOM M HECKOJNBKUX JEHCTBUTENBHBIX IepeMeHHBIX. [Ipon3BogHas u

yacTHble mpousBomuble. Jluddepenmuan. @opmyna Teitmopa. HaxoxxneHue skcTpeMyMa H
YCIIOBHOTO 3KCTpeMyMa (hyHKIIUH.

3. Omnpenenennbrit wuHTerpanm Pumana u ero cBoiictBa. IHTerpmpyemocTsb
HEIPEePhIBHBIX H KyCOYHO-HENPEePHIBHBIX QyHKIMi. HecoOCTBEHHBIE HHTETrPaIBL.
4. OyHKIII KOMILJIEKCHOTO [IEPEMEHHOT 0. HenpeprBHOCTH u

madpepennupyemocts. ¥Ycnosus Komu-Prumana. Ananurideckre QyHKIIUHA U X CBOKWCTBA.



5. [TousiTve BEIUETA B H30JMPOBAHHOM 0c000i Touke. Bbruer B ycTpanumoit ocoboit
Touke. BBIUMCIIEHHE BBIYETAa B IOJIFOCE IepBoro u m > | mopsaxa. OcHOBHas TeopeMa O

BBIUETaX.

6. JuckperHoe mnpeobpazoBanue Pypre. brictpoe npeobOpasoBanus Dypse.
Anroput™ «6aboukay. Otiaumuue BII® ot JAI1D.

7 @ynkin anredps! oruky. CoBeplIeHHAs TU3BIOHKTHBHAS HOpMalbHas (Gopma.
[Tpencrasnenue ¢pyHKuil B Bune noauaoMa JKerankuna (CyIiecTBOBaHNE U €IUHCTBEHHOCTE).

8. ITonstue MHOXecTBa. MomHocTs MHOXeCTB. CUETHBIE MHOXECTBA M MHOXKECTBA

MOIIHOCTH KOHTHHyyM. Omneparuu HaJ MHOXecTBaMd. DOpMYINBI JIOTHKH BBICKA3bIBAHUH.
VIcTUHHOCTH U JIO)KHOCTH (hopMyJI Ha Habope IepeMEHHBIX.

9. ANTOpUTMBI, BEIYUCIUMBIE (QYHKIIUH, pa3pelIuMble U IEPEUNCIUMbIE MHOXKECTBA.
Marmmuusl Teropunra. [TocTanoBKa MPoGIEMBI OCTAHOBKH U €& Hepa3pelInMOCTb.

10.  OpueHTHpOBaHHBIE U HEOPHUEHTHUPOBAHHBIE Ipadbl. DIEeMEHTHI rpada, moarpadsl,
crocoOrI 3amanus rpados. Mzomopdusm rpagos. CBSI3HOCTE.

11.  Certs Ilerpu. MapxupoBka cereii. Ilepexonsl, mo3unuu. ABromarHas ceTh llerpu.
[Toctpoenue rpadoB oneparuii.

12.  CnydaiiHple BeIMYHMHBI ¥ 3aKOHBI pacnpenencHus. @DyHKIHS U IUIOTHOCTH
pacmpeneneHus BEPOSTHOCTEH, X CBOMcTBa. UHCIOBbIE XapaKTEPUCTHKH CIYJaiHbIX BEJIHYHH.
HopmanbHbIA 3aK0H pacipeeNieH s ¥ €r0 XapaKTePUCTHKY.

13. UucnenHble METOIBI DPELICHUs HENWHEHHBIX ypaBHeHmWiH. Metox IumxoTroMuwy,
METO/I IIPOCTBIX UTEparuii, METO1 Xopa, MeTor HptoToHa. CKOPOCTH CXOMMOCTH METOIOB.

14.  Yucnemnoe muddepenuupoanue. 3amawa Komm st  0OBIKHOBEHHOT'O
muddepenmansaoro ypasHeHus. Meton Oiinepa, Diinepa ¢ nepecyerom, Perre-KyTThl.

15.  TlocraHoBKa 3amaul MAaITMHHOTO 00y4eHus ¢ yaureneM. CxeMa paboTEl HAUBHOT'O
OaifecoBckoro kiaaccupukaropa. AIroputM oO0ydeHus, OImubKy npu 00ydeHuH, nepeodydeHue.

OmnepannoHHbIe CHCTEMBI.

1. OmneparyioHHBIe CUCTEMBL.  YIpaBJI€HHWE IIpoIleccaMy, IIIAaHHUPOBAHUE W
TUCIIETYEpU3aIUs MIPOIECCOB, B3aMMOJEHCTBHE U CHHXPOHHM3ALUS IIPOLIECCOB, TYNHKOBBIE
cutyarmu. ['pad cocrossHMi mporecca.

2. CTpykTypa ONEpallMOHHOH CHCTEMBL  SIIpo  ONEepalMoOHHOH  CHUCTEMBL
MoHonuTHBIE CHCTeMBbl. MHOTOYpOBHEBBIE CHCTEMBL. Mukposinpa. Kiment-cepBepHas MOJENb.
OmneparrioHHBIE CHCTEMBI PEaTbHOTO BpeMeHH. [lepexiroueHue KOHTEKCTa.

3. IIpouecc 3arpy3ku omepanuoHHOW cuctembl. BIOS, UEFI — Ha3znauerwue,
CXOJICTBa U oTiIHuus. 3arpy3uuk Ha npuMmepe GRUB2.

4. [Tonstus omeparmoHHOM cucTteMbl. IIporeccsl. AfpecHBIE IIPOCTPAHCTBA.
Opranuzanus namsaTy nporecca. CerMeHTsI IaMsTH IIpoLecca.

5. BsaumoOmokupoBku  (deadlock) B omepamuoHHOM — cucTeMe. Y CIOBHA
BO3HHUKHOBEHHSI PECYPCHBIX  B3auMOOJOKHpOBOK. OOHapyxeHHE M  IpeIoTBpallcHHe
B3aUMOOJIOKHPOBOK. ANITOPUTM OaHKHpA.

6. ®daitnoBeie cucteMbl. Oprammsanus ¢aiinoB, ¢yHKIHE (aHIOBOH CHCTEMBL
®daitnossle cuctemsl FAT, NTFS, ext3. Inode B Linux. IIpaBa moctymna x ¢aitnam B Linux. sgid,
suid, sticky bit.

7. VYupasnenwe muckamu. OCHOBHBIE cTpaTerwmu yipapieHus. [lyTv ImOBBIIEHHS
IPOU3BOIUTENFHOCTH MUCKOBBIX HakonuTeneidl. RAIDO, RAID1, RAID3.



8. Knaccuyeckue 3amaum  B3aMMOJEHUCTBHSA IPOIECCOB. 3afjada 00eTaromux
¢dumrocodon. 3amaya ynrarenei ¥ nucarTeyen.

9, [MapamensHoe mporpamMMupoBanue. [loToku u mpomecchl. MHOIOIOTOYHOCTE.
Acunxponnocts. Iloamepkka MHOTOINOTOYHOCTH B s3bIKax IporpammupoBaHus C, Ci+.
Otnmuuns Mexny data race u race condition.

10.  BuptyanpHas namsTh, Ha3HaYCHHE, OCHOBHBIE IIPOOIEMBI. METOABI OpraHu3aliHm.
3amaun MeHeKepa BUPTyalnbHOM mamsaTH. CTpaTerwy pelueHus 3aJa4yd 3aMELICHHs CTPaHMI
IIPY YIIPaBIIEHUHU BUPTYaJIbHON IIAMSTHIO.

11.  Omepanuonnas cucreMa Linux. Otmuume ot Unix. ucTpuOyTHB onepariioHHON
cuctemsl. OcobenHOCTH MUCTpUOyTHBa Astra Linux.
12. Cosmanme mporecca B OC Linux. Cucremusie Be3oBHI fork, exec. CoctosiHue

mporecca.  [Iporecc-30MOM W mporecc-cupota. [IpWdYuHBI  MOSBIEHHUS, BIMSHHE Ha
MPOU3BOAUTEIBHOCT CHCTEMBL.

OcHOBBI MPOrpaMMHPOBAHUS HA A3bIKE BHICOKOI'0 YPOBHSI.

1. KoMmumsuss  mporpammbl.  OTambl KoMOownimuu.  OTimuus — MExXAy
KOMIIIAPYEMBIMH M HHTEPIPETUPYEMBIMH SI3bIKaMU IIporpaMMHpoBaHus. IIpuBeanTe mpuMepsl
TakuxX SI3BIKOB. JlupekTuBHl mpenponeccopa. Otmanka mporpamMMbl. COopka IporpaMmel —
makefile, cmake.

2. Brinenenne u ocBoOOXKIEHIE TUHAMUYECKOH MamMsITH B mporpamme. HazHauenue
dyukmmit malloc, free B s3p1ke C ¥ UX OTIHYHE OT oneparopoB new, delete B s3p1ke C++.
3. OcHoBbl s3bIKOB TnporpammupoBanuss C um C++. IlepeMeHHBIE, yKa3aTend,

CCBUIKH. MacCHBBI, CTPYKTYPBI, O0bETUHEHUS U OUTOBEIE IOJI. SIBHOE U HESIBHOE IIPHBEICHUE
TunoB. Tum auto.

4. Vmuple  ykaszatemu. Ommmums  mexay — std:iunique ptr, std::shared ptr,
std::auto_ptr. Vreukn mamsatu. Omeparopsl new u delete. Momenu namstu. Bpems sxuseu
obowexTa. Umnoma RAIL

3 OO6BEeKTHO-OPHEHTHPOBAHHOE IIpOrpaMMuUpoBaHue. MHKancymsamus. Yxasareisb
this. Coenmanbuele MeTompl Kkiacca. CraTHueckwe METOIBI U CTaTUYECKUE JaHHEBIE.
KoncranTusle Meroasl. KoHcTpykTOop KomupoBanus u nepeMernenus B C++. Rvalue u lvalue.
Hcnonp3oBanue std::move.

6. OOBEKTHO-OPUEHTUPOBAHHOE IIpOrpaMMHPOBaHUE. HacnenoBanue.
MHOXECTBEHHOE HACJIEJIOBAHUE.

7. OOBEKTHO-OpHEHTHPOBAHHOE MporpaMmmupoBanye. CTaTHYECKUH ITOIHMOPOH3M.
Junamuueckuit mojauMopdusM. Ileperpys3ka omeparopoB, (GyHKImHA. BupTyanpHble MeTOIBI
KJacca.

8. Cranpapraas 6ubmmorexa Standard Template Library (KonTeliHEpE], HTEPATODEL,
anroputMbl). bubmmorexku Boost C++.
9. JIambaa Belpaxkenus. OOnacTH DpuUMeHEHHS. BbI30B  J1IMOZa-BBIpaXKEHUS,

nepegaya mapamMeTpoB. Vcronbp3oBanue JIMO1a-BEIpaKeHH, Kak napamerpa ¢yHxiun. CIucok

3axBara.
10.  la6noss! B a3bike C++. Iabnous! yukiwmii. Ileperpyska mab6nona. [lla6mons!

KJIacCOB. BapuaTHBHBIN I1a0JIOH.
11.  M=HoromoTouHoe IporpammupoBanue Ha si3pike C++. Mutex, recursive mutex.

Mogenu namara. Atomapusie oneparuu. Std::future, std::promise. Kopyruner 8 C++.
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12.  AHanu3 mpow3BOJUTEIEHOCTH IporpamMMsel. 3akoH Ampana, I'ycraBcona. Ouenka
USL. Biusiiue WCIOb30BaHMsl BEKTOPHBIX WHCTPYKIUH Ha IPOU3BOJUTEIBHOCTD IIPOrPAMMBL

13.  UML puarpammelr. [Juarpamma kiaccoB. Jlmarpamma oOBekToB. [lumarpamma
KOMIIOHEHTOB. Jluarpamma nperenieHToB. J{uarpamma cocrossauii. Hasnauenne UML auarpamm.
14. ITpunHIUnB! SOLID. [TpuaIun €IUHCTBEHHOCTH OTBETCTBEHHOCTH,

OTKPBITOCTH/3aKPHITOCTH.

15.  IIpuamuner SOLID. Ilpunnun noacranoBku bap6apsl JIMCKOB, pasneneHus
uHTep(eficoB, UHBEPCUHU 3aBUCUMOCTH.

16.  ApxurexTypa IporpaMMHOr0 obecrieueHus. [ paHuUIbI pa3aeieHus MPOrpaMMHBIX
9JIEMEHTOB. MOHOJUTHEIE CUCTEMEI — JIOCTOMHCTBA H HEJOCTATKU. UHCcTas apXUTEKTypa.

IIporpaMmmupyempble JJOrH4ecKHe HHTErpaJibHbIE CXeMBbI.

1. Ob6mue (cuCTeMHBIE) CBOMCTBA MHKPOCXEM IIPOrpaMMHUPYEMOI  JIOTHKH.
Knaccuduxanuss mporpaMMUpPyEMBIX JIOTHYECKHX HHTETPAIBHBIX CXEM II0 apXUTEKTYPHBIM
IpHU3HAKaM, II0 YPOBHIO HHTETPAITHH, II0 KOJIMYECTBY LIUKIIOB ITEPEPOrpaMMHPOBAHHS.

2. ITpusenute xraccudukaryro nudpossx MC. Onumure 0cOOEHHOCTH KaXXI0r0 U3
IPUBEACHHBIX KIaccoB, moscHUB poitb ITJIVC cpenu Hux. OMUIIHTE MapiIpyT IPOSKTUPOBAHUS
ycTpoitcTB Ha ocHoBe [1JIVC.

3. IIporpaMmMmupyemsle  moib3oBaTeneM  BeHTWIbHBle — MaTpullbl  (FPGA,
GyHKIMOHATBHEIE OJOKH, CHCTEMa MEXCOEAWHEHWH, OJIOKH BBOJA-BBIBOJA, CHCTEMHBIE
CBOMCTBA).

4. Otmuuwe IIJNIMC CPLD or FPGA Tumos. Cucrema KOMMYTallHH,
G yHKITMOHAJIbHEIE OJIOKH.

3. MapimpyT aBTOMaTH3MpOBAaHHOI'O IPOEKTUPOBAaHUA ycTpoicTB Ha ocHose IIJIMC.
Onummre mpo6aeMbl CONMPsDKEHHOTO IPOEKTUPOBaHus cucteM Ha ocHoe I1JIMC.

6. Oxapakrepu3syiite untepdeiic JTAG: HasHayeHHWE, HUCTOPHS BO3HUKHOBEHUS,
COCTaB CUTHAJIOB. MeTo/] rpaHIYHOTr0 CKaHUpOBaHuUs npu nomonwm uarepdeiica JTAG.

7. Cucremsl Ha kpuctaie (SoC), onpenenenue, crpykrypa. [IpobGieMbl U METOIBI
MIPOEKTHPOBAHISI CUCTEM Ha IPOTrPaMMHUPYEMBIX KpUCTaUIaX.

8. KoucTpyknuu mukiaoB u BerBieHus B Verilog-HDL. OObsicHuTe OTIHYHUA, C

TOUKHM 3pEHHUS CHHTE3MPYEeMOW amnmapaTypbl, YCIOBHOM KOHCTpyKIHMM if M KOHCTPYKIMH
BeTBIIEHHs case. [IpuBenuTe MpHMeEp, HAPUCYHTE CXEMBI 3JIEMEHTOB, CHHTE3UPYEMBIX B TOM U
npyrom ciydae. OTinrdue Mexxay OJOKHPYIOIMM U HeOJOKUPYIOIUM IIpHcBauBaHueM B Verilog
HDL.



Hudposas cxemoTexHHKA.

1. O6mue monoxenust o tpurrepax. Onpenenenus. RS tpurrep. CunTe3 CTpykTyp
RS tpurrepa B 6aszucax M-HE u NJIN-HE. 3axoHb! GyHKIIMOHUPOBaHHUS. XapaKTEPUCTUIECKHE
Tabnuubl. Bpemennsle nuarpaMMel paboThl. PasHoBuaHocTH RS Tpurrepos.

2. CuHTe3 TPOM3BOIBHBIX TPUITEPHBIX YCTPOUCTB. CHHXPOHHBIE TPHUITEPHIL.
YHuBepcanbHble cUHXpoHHBIE D- 1 JK-TpHrrepsl. AnroputM paboTsl, BpEMEHHEIE JHArPaMMBL,
XapakTepuctudeckue Tadmunbl. CHHTE3 TPUITEPHBIX YCTpo#cTB Ha 6aze D- mimu JK- Tpurrepos.

3. Peructpel. Omnpenenenuss u Kiaccupukamus. YHHBEPCATbHBIE PETHCTPEL
[Ipumepsl cxeMm, peanu3yeMbIx Ha peructpax. CaBuroBbie perucTpbl. CHHTE3 CTPYKTYpHI
caBUroBoro peructpa Ha D- u JK- Tpurrepax.

4. Cuntes ctpykryp. [lomHble rpadsl nepexonoB CABUTOBBIX PETUCTPOB. [enurenn
YacTOTHI, IPOEKTUPYEMBbIE Ha CABUTOBBIX perucTpax. KonbleBbie CUETINK.
< 8 ba3oBBle CTPYKTYyphl CUETYMKOB: CUETUMKH C IIapajUIeNbHBIM, CKBO3HBIM,

[IOCTIeI0BATEIbHBIM M IPYNIIOBEIM IlepeHocoM. CHHTE3 acCHHXPOHHBIX C4ET4UMKOB. Ilokazate Ha
IpUMepe CHHTe3a JIF000ro 3-X WK 4-Xpa3psAHOTO CUETUHKA.

6. Hemudparoper. Kiaccupuxamuss u omnpenenenue. [IoBBIIEHHE pa3psaHOCTH
nemudpupyemoro ciosa. JlemmbpaTtop Kak MHOTOQYHKIMOHAJIBHBIA y3en. Peamuzanus
CeJIeKTOpa C UCIOIb30BaHUEM eI (paTopa.

[ MynpTUnIeKcopsl. YpaBHEHHE MYJIbTHUIUIEKCOpA. YBEIWMYEHHE pPa3psSIAHOCTH.
VHUBEpCANbHBINA CEIEKTOP-MYJIBTHILIEKCOD.

8. Cymmatopsl. Onpenenenue, kiacCupUKanys U MapameTpbl. BUabl oqHOOUTHOTO
cymmaropa. HakannuBaromye cyMMaTopsl. Y BEIMYEHUE Pa3psAAHOCTU CyMMUPYEMBIX CJIOB.

DNeKTPOTEeXHUKA.

1% OcHOBHBIE IOHATHUS 3JIEKTPOTEXHUKU. DIIEMEHTHI SJIEKTPHUECKUX IIeTel. 3aKOHBI
Owma u npasmia Kupxroda. PacuéT mpocTsIX menei mpu MOCTOSHHBIX TOKaX M HAIPSIKSHUSX.

2, XapakTepUCTUKH ¥ CBOWCTBA CHHYCOHJATBHBIX CHTHAIOB. I300paxeHue
CHHYCOHJAIBHBIX (YHKITUH B BHJIE BEKTOPOB M KOMIUIEKCHBIX YHCeJl. MTHOBEHHAs, aKTHBHAS,
peakTHBHAs H TMOJNHAS MOIMHOCTh. OCOOEHHOCTH pacu€TOB JJIEKTPUYECKUX Memed Ipu
CHHYCOUIATBHBIX TOKAX W HAMPSKCHUSX.

3, VpaBHEHHS IO METOAY KOHTYPHBIX TOKOB. MeETOA Y3JI0BBIX IIOTEHIIHAJIOB.
YactoTtrsre cBoiicTBa R, L, C AByXIOTIOCHUKOB.
4, PasnmoxeHre HECHHYCOMTAIBHON (YHKIIUH B TPHUTOHOMETpHUECKU# psa. OOrmue

XapaKTEPUCTUKHA HECHMHYCOMIAIBHBIX TOKOB, HampspkeHud u OJ[C. OcobeHHOCTH H3MEpeHUi
IpH HECHHYCOMAAIBHBIX CUTHajaX. Pacuér nuHEHHBIX Ilenel Ipu HEeCHHYCOHAAIBHBIX TOKaX,
HanpspreHusx u DJ1C.

5. Pe3onanc TokoB. UacTOTHBIE CBOMCTBAa IapaJUIEIFHOTO KOHTypa. Pe3oHaHCHBIE
3¢ (EKTHI B CIOXKHBIX IETSIX, KIaCCU(PHUKAIMS U IapaMeTpBL.
6. YpaBHEHUS YETHIPEXTIOMIOCHUKOB. DKBUBAIEHTHBIE CXEMBI YETBIPEXIIOIIOCHUKA.

CoenuHEHHsT YETHIPEXTIONIOCHUKA. AKTHBHBIM YETBIPEXIIONMIOCHUK. XapaKTEPUCTHYECKHE

mapaMeTphl YeTHIPEXTIOMIOCHUKA.
(8 Ob6pazoBanue Tpéxdazupx nemneit 3J[C u ocHoBHBIE 0003HaueHus. CoequHEHNE
Tpéx(hasHoil CHCTEMBI B 3B€3/ly ¥ TPEYTOJLHUKOM. MOIIHOCTE B TpEX(azHBIX CHCTEMAX.
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8. Pazpsn xaTymxu HMHAYKTUBHOCTH Ha pe3UCTOp. BximroueHwe KaTyIIKu
UHAYKTUBHOCTU Ha IIOCTOSIHHOE HampspkeHHe. Bxmouenwe nemouyku RL Ha cuHycoumaibHOE

HaIpsDKEHUE.

9. Paspsin xonnmeHcaTtopa Ha pesuctop. Bxmouenue nemoukum RC Ha mocTosHHOE
HanpspkeHue. Bxmogenue nenoukn RC Ha curyconnanpHOE HAPSHKSHHUE.

10. IlepexonHple xapakTepucTUKM Ienu. Pacuér memedt mpu BosaeiictBuum D]J[C
IIPOU3BOJILHOM (OPMEL.

11.  IlpeobGpasoBanue Jlammaca. CpoiicTBa mpeoOpazoBanms Jlammaca. Ilepexom ot
n300paxkeHus K opuruHary. OcoOeHHOCTH HHTETpaIbHOTO IpeobpasoBanus Dypre.

12.  Ilpeobpasopanue Jlammaca. [IpaBuma Kupxroda m 3axon Oma B omepaTOpHOM

¢dopme. Ilepexon oT n300paykeHUs K OPUTHHAIY.

JJIeKTPOHHKA.

1. IIpoBOOHMKY, HOITYNPOBOAHUKA M IUAJICKTPUKH. TBEpHOTEIbHAS DIIEKTPOHHKA.
Meton Hoxpansckoro. p-n nepexoa. BAX p-n nepexoma. Cmemenue p-n nepexona. Jubdysus
u npeiid B p-n nepexone. Ilepexon momympoBogHHK-MeTalT. [10MyIIpOBOHUKOBEIE IPUOOPEL
3aBHCHMOCTb COIIPOTHBIIEHHUS P-N IIepexo/ia OT BHEITHUX (PaKTOPOB.

2. Juon u ero HazHaueHHe B cxeMmax. leopermueckas m peanbHas BAX mwona.
IIpsmoe u obpatHoe cmemeHne paumoxa. OOmacte mnpobos muoma. Cxema omHOGMA3HOTO
IOBYXIIOJIyIIEPHOJHOIO  BBIIpAMHUTEN.  VHTerpanm  CpefHEBBIIPSIMIIEHHOTO  BBIXOIHOTO
HaIpsDKEHUSL.

3. Crabumurtpor. BAX wu HasHaueHue crabmwmmrpona. Jluddepennuanpaoe
compoTuBieHHe  crabmmuTpoHa. Cxema  BkIIoueHHs  crabwimutpona.  Kosddunment
crabunu3alvd B cxeMme co crabuauTpoHoM. Crabuctop M cxema BkOueHHs. CBETOIMO.
®oroauox. Onronapa. Bapukan. Tyranensusiit nuoa. TVS-auon.

4. Tpansucropsl. Kiraccudukarus mo ocHOBHEIM napamerpaMm. Kimaccubukanus 1mo
CTpyKType. BumnossipHBIi TpaH3uCTOp: OOINME CBEAEHUS, BHYTPEHHSS CTPYKTypa, IHOMIHA
MoJelb, MoJienh Dbepca-Moimna.

5. Tpanmsucropsr. Kiraccudukarms mo ocHOBHBIM IapameTpaM. Kimaccubukanus mo
ctpykrype. IloneBoii TpaH3ucTOop: o0OIIUME CBEAEHHUS, YCTPOWCTBO M IPHHIUI pPabOTHI
TPaH3UCTOpa C 3aTBOPOM B BHJIE p-n Iepexofa. TWHOBBIE NepelaTOYHbIE XapaKTEPUCTHKH.
OCHOBHBIE XapaKTEPUCTHKY U3 CIENU(HUKAIUY Ha ITOJIEBOH TPaH3KUCTOP.

6. Pabouas Touka Kackajma Ha TpaH3ucTope. DakTOpHl, BIUSIOIIHE Ha ITOJIOXKEHHE
paboueil Touku. BapmanTel ycTaHOBKM paOouelf Touku. Crabmmmsarus pabodell TOUKH.
Tepmoxomnencanus. KosmnekropHas crabunmsanus. OMUTTepHas ctabmimmsanus. HenuHeitHbIe
uckaxeHus. Kackanzas cxema.

7. Cxema um HazHauenwme muddepeHmansHOrO Kackama. PasHOBHAHOCTH cXeM H
HazHaueHUH  aupepeHIMaTbHBIX  KackagoB, MX  IIPEHMYIIecTBAa M HEIOCTAaTKH.
Huddepenmmanpupii curHan. Cungasueii cursan. Pacuér xosddunumenta ycmnenus mudod.
COCTaBILIIONIEH 1 ko3¢ dunuenTa ocinadbieHus CuH(a3HONH COCTABILIIOIEH.

8. VYcunurens DocTOSHHOTO Toka. Hasnauenwe. BapuaHTBl peanu3anuu, WX
mpeuMyInecTBa M HemoctaTku. Jlpeiid mHymsa. TokxoBoe 3epkano, BapHaHTHl pealH3alliiH,
IPEUMYIIECTBA U HEAOCTATKU KaXKI0H U3 pean3aIui.
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9. Onepanmonnsii yeumurens. Onpeneneare OY. OcHOBHBIE CBOWCTBA HAEAIBHOIO
OVY. Buyrtpennsas crpykrypa OY. HasmaueHme Kaxmoro u3 (QyHKIMOHAIBHBIX OJIOKOB B
ctpykrype OY. Cxemsl Bmodenus OY.

10. Omnepanmonnsni yeumutens. Onpeneneare OY. OCHOBHBIE CBOWCTBA UAEAIBHOIO
OY. Cxempr Ha OY ® peamuzyemMble HUMU (OPMYJBI: HEUHBEPTUPYIOMHUN YCHIUTENb,
MIOBTOPHUTENb, WHBEPTUPYIOUIMHA YCHIUTENb, CyMMAaTop, HHTErparop, xudgepeHuarop,
BEIYHUTAIOIIUN YCHIIUTENb, Pe00pa3oBaTellb TOK B HAIPSDKEHUE.

11. Onepamuonneit yermmutens. Oupenenenue OY. OcHOBHBIE CBOMCTBA UIEAILHOTO
OVY. Otnuuus xapakTepucTuk peanbHoro OY ot uneansHoro OY. BimsiHue XapaKkTepHCTHK
peanbrOoro OV Ha paboTy cxeMbl. Pa3HOBUIHOCTH ONEPAIMOHHBIX YCHIUTEIEH.

12.  Jlune#HsIit cTabunu3arop. OcHOBHBIE  XapaKTEpUCTHKH  JIMHEHHOTO
crabunuzaropa. MmmynecHbie crabmmm3aTopbl. OCHOBHBIE XapaKTEPHUCTHUKHA HMITYJIHCHEIX
cTabmnuszatopoB. [IpumMep mpocreiiimeit cxeMbl JIMHEHHOTO CTaOMIH3aTOpa HANPsDKEHU. BeiBoa
(hopMyJIBI BEIXOJHOTO HAIPSDKEHHUS.

13. Kapra mnepenaTouHBIX XapaKTEpUCTHK IIOJIEBBIX TPaH3UCTOPOB. (Cxemsl
noruuecknx BeHTHIeH NOT, NAND, NOR, AND, OR, XOR Ha moyeBbIX TpaH3UCTOpax.
Tabmunbl HCTUHHOCTH U IPHHIHI paboThl. Pacuér mapamMeTpoB BEHTHIIA.

Coucok peKOMeHAYeMbIX HCTOYHUKOB:
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2 Tanenbaym 3., Yazepomnn [I. Komnbiorepasie cetu. S-¢ uzn. - CII6.: [Tutep, 2013.
- 960 c.

3 Mapxkenos A. A. Beenenue B TexHonoruu konrteitHepoB u Kubernetes-M.: [IMK
IIpecc. —2019.
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5. ITIOKA3ATEJIM U KPUTEPUIM OLIEHVIBAHM PE3VJIbTATOB
BCTYIIUTEJIbHBIX UCITBITAHUU

MaxcumalibHOE KOJIMYeCTBO OaIOB 32 OTBET Ha OJMH BOIIPOC COCTaBIIIET 25 OaoB.

Kpurepusmu olieHKY 3HaHUM 110 OTBETaM Ha BOIIPOCHI SIBJIIFOTCSL:

— IIOHMMaHHEe CYITHOCTH H3JIaraeMoro Marepuaa;

- IrPaMOTHOCTh H3JIOXKEHHWS CYTH BOIIPOCA, YMEHHE HCIIOJIB30BaTh HAYYHYIO HU
CIEeIUAIbHYIO TEPMUHOJIOTHIO U BECTU JUATIOT C KOMUCCHEH;

- CIIOCOOHOCTH MIIIFOCTPUPOBATH OTBET Ha TEOPETHYECKHUI BOIPOC MPAKTHICCKHMHU
IIpUMEpPaAMH.

OrneHka Ka)KI0T0 OTBETA OIPEAeNsIeTCs CIeAYIOIUM 00pa3oMm:

Onenku ot 23 1o 25 6amnoB cTaBUTCS a0UTYPHUEHTY, B OTBETE€ KOTOPOTO IPHUBOMISITCS
IIOJIHBIE CBEIEHUS I10 3a/laHHOMY BOIIPOCY, JEMOHCTPHUPYETCS BCECTOPOHHEE, CHCTEMATHIECKOE
U IIyOOKO€e 3HaHUE MaTepualia, MaTepral U3JIOKEH JIOTUYHO, MOCIIeIOBATeIbHO U He TpedyeT
JOTIOJHUTENBHBIX IOSCHEHUM, NAIOTCS OTBETHl HAa BCE BOIPOCHI WIEHOB 3K3aMEHAI[MOHHOM
KOMUCCHH.

Ounerxu ot 19 mo 22 6amnoB cTaBUTCS aOUTYPHEHTY, B OTBETE KOTOPOTO IPHUBOMSATCS
OCHOBHBIE CBEJEHHUS II0 33JaHHOMY BOIIPOCY, IEMOHCTPUPYETCs IIOJHBIE 3HAHHS MaTepuaa,
OTBeT cOpPMYJIMPOBAH C HE3HAYUTEILHEIMHU OIMHOKAMU Ha TEOPETHYECKHM BOIPOC, M IIOTHOM
OTBETE Ha JOIOJHHUTEIbHBIE BOIIPOCH SK3aMEHAIIMOHHON KOMUCCHH.

Ouenxu o1 16 o 18 6amoB craBUTCS aOUTYpPHEHTY, B OTBETE KOTOPOTO IPUBOIITCS HE
IIOJIHBIE CBEICHMS II0 3aJaHHOMY BOIIPOCY, INEMOHCTPUPYIOTCS clabble 3HaHUS y4eOHOro
MaTepuana, Ho B 00beMe, JOCTATOYHOM s JaibHeHIned ydeObl B Maructparype, UMEIOTCS
3aTpyIHEHUS C OTBETaMHU Ha JOIIOJHUTEIBHBIE BOIIPOCH] WICHOB 3K3aMEHAIMOHHONH KOMUCCHH.

Ouenku no 15 GaywioB craBUTCS aOUTYpPUEHTY, B OTBETE KOTOPOTO IIPHUBOIATCS HE
IIOJIHBIE CBENEHHUs IO 3alaHHOMY BOIPOCY, JEMOHCTPUPYIOTCS CYIIECTBEHHBIE IpoOensl B
3HAHUSX, HATHYNE 3HAYUTEIHHBIX OIIHOOK B OTBETE, AOUTYPHEHT HE MOXET Pa3bsICHHUTH CYTH
COJIep)KaHUsI TOTO, YTO OH IPEACTABWI B Ka4eCTBE OTBETa HA BOIIPOC, HE JAIOTCS OTBETHI Ha
JIOTIOJTHUTENbHEIE BOIIPOCHI WICHOB SK3aMEHAIIMOHHON KOMHUCCHH.

MaxkcumanpHas cymMMapHas OanbHasl OIlEHKa OTBETa Ha COOECeOBaHHUU COCTABISIET 75
GaJoB.

WUroroBass  omeHka  aOWTypWeHTa  ONpENesieTcsl  KOJUIETHAJIbHO  4YWICHAMHU
9K3aMEHAITMOHHOW KOMHCCHH Ha OCHOBAaHMHM T'OJIOCOBAaHHS IPOCTHIM OonbimmHCTBOM. [Ipm
PaBHOM YHCJIE FOJIOCOB T'OJIOC MPEACENATENS SIBISETCS PEIIAIOIITIM.

Pe3ynpTaThl mpoBeIeHNs BCTYIUTEIBHBIX UCIBITAHUH OrJIaIaroTcs B ACHb IIPOBEICHUS
BCTYITATEIBHBIX UCIIBITAHUN TI0 OKOHYAHUU cOOECeI0BaHusI.

[IpueM BCTYNMTENHHOTO MCHBITAaHHS B (opme cobOecemoBaHMs IIPOU3BOJUTCS
9K3aMEHAITHOHHOM KOMMCCHEH B COOTBETCTBHH C pACIMCAaHHEM W CIIHCKaMH abUTypHEHTOB,

MOATrOTOBJIEHHBIMU IIPUEMHON KOMUCCHEHN. >
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