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1. OBILME ITOJIOXXEHUS

1.1. @epepanpHBI  TrOCYJapCTBEHHBIN — 00pa3oBaTeNbHBIA ~ CTAHAAPT  BBICIICTO
obpazosanus (PI'OC BO) mo HampapjeHHIO MOATOTOBKH 09.04.01 «ubopMaTHKa H
BEIMECIATEbHAS TEXHUKA» (YPOBEHb MArMCTPATypBI) yTBEpXKIeH mpukasoM MuHHCTEpCTBA
o6paszoBanus 1 Hayku Poccuiickoit Qenepaliud OT 19 centsOps 2017 r. Ne 918.

1.2.  O6mactb TIpodEeCcCHOHATEHON  JEATENBHOCTH  BBIIYCKHHKOB, — OCBOMBIIMX
IporpaMMy MarkCTpaTyphl, BKIIOYaeT:

- 06 CBs3b, HHGOPMAIMOHHBIE H KOMMYHHKAIIMOHHBIC TEXHOJIOTUH (B cdepe
IIPOEKTHPOBAHUS, Pa3pabOTKH, MOJCPHH3AIMA  CPE/CTB BBIUMCJIATCIPHOM TEXHMKH H
HHGOPMAIMOHHBIX CHCTEM);

- 40 CxBO3HBIE BHIBI IPOPECCHOHANBHOM IEATCIFHOCTH B IPOMBIIUICHHOCTH (B
cepe HAYYHOTO DYKOBOJACTBA HAYYHO-HCCIENOBATENCKMMU M OIBITHO-KOHCTPYKTOPCKIMH
paspaboTKaMu B 0671acT! HHPOPMATHKU U BHMUCTHTEIBHON TEXHHUKH).

1.3.  Buasl npoeCCHOHATBHON JIEATEIBHOCTH, K KOTOPHIM TOTOBSTCS BBIILYCKHHKH,
OCBOMBIIHKE IIPOrPaMMy MaruCTparypsl:

- Hay4YHO-HCCIIE0BATENbCKAs.

1.4. Tlpu paspabOTKe ® peanu3aldyd MPOrpamMMbl  MarHCTPaTyphI MUOT
OpHEHTHpYETCsS. Ha KOHKPETHBIH BHJ (BHBI) po()eCCHOHAIBHON NEATENBHOCTH, K KOTOPOMY
(KOTOpBIM) TOTOBHTCA MAarucTp, HCXOAd U3 noTpeOHOCTEH pHIHKA Tpyda, HaydHO-
HCCIIEIOBATEIbCKUX H MATEPHAIbHO-TEXHUIECKAX PECypCOB OpraHu3alliHy.

1.5. BcTynuTenbHble WCIBITAHHA IIPH TIPHEME B MAaruCTparypy IO HAIPABICHHIO
09.04.01 «ladopMaTHKa U BEMUCIATEIbHAS TEXHAKAY, POBOASTCS B dopme cobece10BaHHs.

OCHOBHOM I€TBI0 BCTYIHTENHHOTO WCIBITAHHS SABJAETCS OTOOp abHTYpHEHTOB,
HamuboJlee MOATOTOBICHHBIX K IPOJOJDKEHHIO OOyYeHHs B MarucTpaType BBICIICIO y4eOHOro
3aBeqenns To HampasleHmio moxaroroBku 09.04.01 «MupopmaThka M BBIMUCIHTEIBHAL
TEXHUAKAY.

3agavaMy BCTYIIMTEIFHOTO UCIIBLITAHUS SBILIOTCS:

= OLICHKA YPOBHS 3HAHUH U yMEHHH B IIPOQECCHOHATLHOM o0nacty;

- BLISIBIICHAE CTENEeHH IIOATOTOBIEHHOCTH K IIPOJODKEHHIO OOydYeHHs B
MarucTparype.

Bompockl, BEIHOCUMEIE Ha cOOece0BaHHe, ONMPEIEISIOTC HacTosIIed IMporpaMMoM, B
OCHOBY KOTODO#i ITOMOKEHbI KBATA(UKAIMOHHBIC TPeOOBAHU, MPE/BABILIEMBIC K OakayiaBpaM, B
COOTBETCTBHE C (heJlepabHBIM TOCYIapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPTOM BBICIIETO
o6pa3oBaHus IO OJHOMMEHHOMY HAIIPABJICHHIO IOATOTOBKH 09.03.01 «udopmaThka H
BBIUMCIIATENIbHAS TEXHUKAY.

1.6. BerynurenpHOE HCHBITAHHE COAEPIKHT  OLCHKY 3gaHui aOWTypHeHTa II0
CIIEIYIOIIVMM JUCIMILIAHAM:

- AIMEHHCTPEPOBaHHE CeTell H COIPOBOIK/ICHAE IPOTPAMMHOTO 00ECIICTCHHS;

- AJITOpUTMBI B CTPYKTYPBI JAHHBIX;

- ApXHUTEKTypa MEKPOIIPOIIECCOPHBIX CHCTEM M CPEJICTB;

- 36panHble pa3aensl BEICHIEH MAaTeMaTHKA;

- OrnepanroHHBIE CHCTEMBI,

- OCHOBBI TPOrPaMMHIPOBAHHS Ha SI3bIKE BEICOKOTO YPOBHS,

- I[IporpaMMupyeMble JIOTHIECKAE HHTErPATbHBIE CXEMBIL,
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- [{udpoBast CXeMOTEXHHUKA,
- ONeKTPOTEXHHUKA,
- DIIEKTPOHUKA.

2. VUET VUHIVBUIYAJIbHBIX JOCTVKEHUN

Numusunyanssse gocrmxerns (V1) mocTymaromero B MarucTparypy HE ydHTBIBAIOTCH B
CBS3M C TeM, UTO Ha JAHHYI0 oOpa3OoBaTENbHYIO MPOrpaMMy BENETCS HabOp HCKIIOUHTENHHO
HMHOCTPAaHHOTO KOHTHHTeHTa. JIisi MOCTYNalomuX B TIPEAeiax KBOTBI [TpaBuTeIBECTBA
Poccuiickoit ®eneparnuu yuer U] Benercs Ha 3Tame IPOXOKICHU 0TOOPOYHBIX UCIIBITAHUHA B
IIpencraBuTenscTBe  PoccoTpy/HMYecTBA HA TEPPHTOPUM  CTPAaHBI IOZA<TH  JIOKYMCHTOB
aburyprenta. JUis IOCTymalomuX Ha OOy4eHHE IO JIOroBOpaM 00 oKazaHWHW IUIATHBIX
obpaszoBarenbHbIX yorryr yaet U] ue Bepercs.

3. TIOPSZIOK U PETJIAMEHT ITPOBEJIEHVS BCTYIIMTEJILHOI'O UCIIBITAHWA

3.1. Tlopsmok mpoBeneHus cobecen0BaHus

BeTymuTenbHbIE HCTBITAHUS IIPOBOAATCS B (popme cOOECeTOBAHMUS.

JlaTel, BpeMsi W ay[JUTOPHH IPOBEICHHSA BCTYHNHTEIBHBIX WCIBITAaHAN Ha3HAYAIOTCA B
cooterctBun ¢ «IIpaBuiamu mnpremMa B MarucTparypy QPenepanbHOTO TOCYAapCTBEHHOTO
ABTOHOMHOTO OGDa30BATENBHOTO YUPEHKACHHA BBICIETO OOpa3OBAHMS «HanpoHanbHBIA
FcClenoBaTebekuii  yHuBepcuTeT «MOCKOBCKHM HHCTHTYT 3J1eKTpOHHOM TexHHKM» B 2025
TOLY».

Bo BpeMs BCTYNHMTEJIBHOTO MCIBITAHHS I[OCTYHAIONEMy 3a[aeTcs II0  OJHOMY
TEOPETHYECKOMY BOIPOCY M3 TPEX Pa3/esioB IPOrpaMMbl BCTYIIHTCIBHBIX UCIIBITAaHAH (BCETO
TpY BOIpOCA) M JaeTcs BpeMs Ha IOATOTOBKY. JInd TOArOTOBKA BBIENEHO 45 MUHYT,
paspemeHo IOJIb30BaThCA JIOOBIMH MaTepHalaMHd, B TOM HHCIC COOCTBEHHBIMH 3aIIUCIMH
JNeKUud, y4eOHHKAMH, METOZMYECKHMH mocobusmMu K mp. McrmomnpsoaHue MOOHJIBHBIX
Tene(OHOB ¥ HHBIX CPEJICTB CBA3H HE JOITYCKaeTCH.

[Ipu OTBeTe OK3aMCHAIMOHHOW KOMHCCHEH MOXET OBITH 3aJaHO [0 Tpex
JIOTIOJIHATENBHBIX BOIIPOCOB B COOTBETCTBUM 00CYKIAEMOH TEMOH.

B xome cobecemoBaHMS IIOCTYIIAIOIIMM MOTYT OBITh TakOKe 3aJaHbl BOIPOCHL
HAIpaBICHHBIE HA YTOYHCHHE NPMYMH BHIOOpA OMNpECNCHHOH IPOrpamMMbl MarucTepCcKoH
II0JIFOTOBKH, Kpyra HHTEPECOB IIOCTYTAIOIIETO U eIl ero NOCTYIICHHS B MarucTpaTypy.

MaKcuMaTbHOE KOMMYECTBO OAUIOB, KOTOPOE MOXKET IONY9HTh MOCTYIAIOUHN IO
pesynbTaram cobeceioBaHus — 75 GalIoB.

DK3aMeHAIHOHHAS KOMUCCHS [0 IPHEMY BCTYIIMTENBHIX HCIBITAHNM B TEICHHE OIHOTO
JIHSL TIOCTIe TIPOBEJEHHs SK3aMEeHa OLECHHUBAET OTBETHI MOCTYNAKOMKX U NEPeAaeT MPOTOKOJIBL €
pe3yJbTaTaMy BCTYIHUTEIBHBIX HCIBITAHUH B IPHEMHYIO KOMHICCHIO.



4. TIEPEYUEHB BOITPOCOB, BBIHOCUMbIX HA BCTVYIIUTEJIBHBIE UCITbITAHIS],
[10 OCHOBHbBIM YYEBHbIM JWCLIUIIIMHAM

4.1. TeMmsl pa3menoB Ui cOOECETOBAHMS:

AJIMHHHECTPHPOBAHHE ceTell H CONPOBOKICHHE IIPOrPAMMHOI0 00ecHe eHH .

1. Crex mpotokonos TCP/IP u IP-anpecamus. Otanonnas momens OSI. OcHoser
MapIIpPyTH3AIHH | TPUHIAIG IOCTPOCHHUS TOICeTel. Y POBEHb [PHIOKCHHH 1 TPaHCHIOPTHBIA
ypoBeHb creka mpotokonos TCP/IP.

2. PacmipefieieHHBIE  CeTH M MapmipyTw3aropbl.  OCHOBEI paboTel ¢
MapmpyTusaTopamu. Hactpoiika Mapmpytusaropos. [lomydenue uHGopMaUd O COCEIHHUX
ycTpoiictBax. OTIIHYMe MapIIpyTU3aTopa OT KOMMYTaTopa.

3. CereBas Tomoyorus. Peer-to-peer u client-server MOJENM B3aMMOJICHCTBHAL
JlocToMHCTBA ¥ HELOCTATKH.

4. IPv4 u IPv6 anpecamus. [Ipuuunsl nospienus [Pv6. PasnencHue Ha IOJCETH.
®opmar u cTpykTypa IPv6-ampeca. Cokpamenue [Pv6-anpecoB. MexaHu3M MONy4eHHS [Pv6-
aJIpecoB.

5. BecmpoBoHas nepeaya JaHHBX. [IpHHIUITEI paboThl GECIIPOBOJHON CBA3H 5G,

JocTomHCTBa 1 Hemoctarkd., OTmmune 5G ot 4G. [Tepexoxn Ha 6G — OCHOBHBIE POOIICMBIL, MyTH
WX PELICHHS.

6. ITpotokon TpancroprHOoro yposHs UDP (ompeneneHue, HOPTHL, MHKAICYJISIAL,
dopMaT, MyJIBTHIUIEKCHPOBAHHE M JEMYJBTHIUIEKCHPOBAHKE), MPOTOKON TPAHCIOPTHOIO
yposass TCP (mOpTEI, YCTAHOBJICHHE COEIMHCHHMS, CETMEHTBI H NMOTOKH, METOJ CKOJNB3AMICIO
OKHA).

7. BesomacHOocTh B ceTsX. Anroputmbl ImudpoBanus. Ilomsartus aBTOpH3aluH,
wenTuduKammy 1 ayTenTuuKkanyy. [puamun pabotsr amroput™a Juddu-Xemmana. Cayx6a
SSH. Hacrpoiika ayTenTHuKanuy 110 Kmodam. [{udpossie noamucy. bpanamayspsr.

8. DNS. ITpocTpancTBo uMeH. JloMeHbI. JIOMEHBI BEPXHETO YPOBHSL. [lenerupoBaHue
W 30HBL PecypcHble 3amwcd. Bemymmii ¥ IIOMYMHCHHBIA CepBepa. KopHueBrie cepsepa.
KsmupoBaHnue pecypeHbix 3amuceii. Kammpyromuit DNS cepsep. PekypcuBHBIH 1 HUTEpaTUBHBIA
pexum paboTsl DNS cepsepa.

9. DHCP. Cnoco6br Bbimaum IP ampecoB. OyHKIMH H KOH(QHIypUpOBaHWE
npotokoma DHCP. Pasmuumst mexny mpotokomamu BOOTP u DHCP. Anroput™ paboThl
DHCP. DHCPv6.

10.  TIpokcm-cepsep. IlpuHUMI pabGOTHI, Ha3HAYEHHE, HPUMEPEL BHIBI IIPOKCH-
cepBepoB. Komupyrommit npoxcu-cepsep. O6paTHbI# Mpokcn-cepsep. OTIMIHA MEX/Ty HPOKCH-
cepsepoM 1 VPN. JIoCTOMHCTBA ¥ HETOCTATKK HUCIIOJIb30BAHMUS.

11.  BeG-ceprep. OTmmume mexy Nginx u Apache. Torstust URL, CRUD. Ilonstue
TIOJIe3HO} HArpy3Ku B oTBeTe mpokcu-cepsepa. Ctpykrypa HTTP-3ampoca. O6pabotka HTTP
3ampoca Be0-CEpBEPOM.

12. A/IMHHHCTPHpOBaHHE ONEparMoHHOM cucreMbl Linux. CuMBommdeckue u
JKecTKHe cchUikH. Uepapxusi ¢aitoBoit cucremsl. CTaHIapTHBIE TOTOKH BBOJ@/BBIBOJIA.
IepenanpaBieHus TOTOKOB. '

13. Bupryamusamus U KOHTeliHepmsamus. Docker — ompezielcHHE M HasHayCHHC.
OTnuuds KOHTeWHepa OT BHUpTyatsHON Mammubel MacTpyknmu Dockerfile. Menemkepst
BUPTYAIBHBIX MAIIMH — IPUMEPHI U Ha3HAYCHHE.
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14.  Opxkecrpanus koHTeliHepoB. Kubernetes — ompeneneHde # Ha3Ha4YCHHE.
Coorromrenne Kubernetes 1 Docker. I'aBHbIe KOMIIOHEHTBI apXUTeKTypsl Kubernetes. Y3en B
Kubernetes. IIpoctparcteo umeH B Kubernetes.

15. Pemosuropmit I10. Pacmpemenennas cucrema KoHTpons Bepeudt  Git,
IpEeHMYIIECTBa HCToNb30Banus. Pemenue mpobnems! merge conflict. Otmaams mexy git merge
u git rebase. Ormmums mexay GitLab u GitHub. Ormrums mexmy Git pull u Git fetch.
Hasnauenne 3anpoca Pull Request.

16.  Vmpasnenue KOHQHUIypalMsMH XOCTOB ¢ IOMOIIBIO Ansible. Anroput™ paGoTs 1
HasHauyenue Ansible. [Ipeqnaznadenve Qaiina HHBEHTapHU3aALUH.

17.  Omnpenenenne pensmonHodt CYBJ]. Muzmexc B 6ase JaHHBIX, BH/IBI HHEKCOB,
QITOPUTMEI, JIeXallie B OCHOBE MHAeKca. Tpamsakmms B Gasax mammbiX. CsoiictBo ACID.
AHOMAJTHH TIapayIeN-HOTO BRIOMHEHHs TpaH3akimid. Y poran u3omsamuu B SQL.

AJITOPATMBI H CTPYKTYPBI JaHHBIX.

1. [ToHATHE acMMNTOTHKH ajroputva. CpaBHEHHE acCHMITOTHK. P-moiHas 3axada.
NP-nonnas 3anava. [IppMepbl aCHMITOTHK aTOPUTMOB COPTHPOBKH U ITOHCKA.
2. JIuHAMU9eCKMe CTPYKTyphl JOaHHBIX. JluHammdeckuii MaccuB.  Comcok

(OImHOCBS3HBIA W JABYCBS3HBIM). BcTaBka B Havauo OJHOCBSI3HOTO CIHCKA, -BCTAaBKa B KOHEIl
OITHOCBSI3HOTO CIIMCKa. BecTaBka B Havalo ABYCBS3HOTO CIIMCKa, BCTaBKa B KOHEIl JBYCBS3HOIO
crmcKa. AcUMITOTHKA oneparuii. Odepenb, CTEK M HX pealu3alys ¢ HCIOJb30BaHUEM MacCHBa
U CIIACKA.

3. CoprupoBka. OCHOBHBIE aQIrOPUTMBI  COpPTHPOBKH. OmeHKa CIIOXKHOCTH
ANTOPHTMOB COPTHPOBKHU. BricTpas coprupoBka Xoapa. CoptupoBka BeraBkamu. COpTHPOBKA
BBIGOpOM. CopTHpoBKa MeToxoM Iy3bipbka. CoprupoBka ciusHueM. OIeHKa BpeMEHHOH
CJI0)KHOCTH aJITOPUTMA.

4. CroBapHBIE OIEpAlli ¥ WX DPean3alis ¢ MOMOMBIO Xem-QyHKimi. Meroast
moCTpoeHHs Xem-QyHKuud. XeIMpoBaHME C IeNodYKkaMH. XEMHMPOBAHME C OTKPBITOM
anpecanueii. J[BoitHOe xemmpoBanue. Xam-Tabnuna. IlonmmHOMHANbHOE XEIIMPOBAaHHE CTPOK.
Pacuer xelma mpou3BOJIBHOM OJACTPOKH.

S. JBOMYHEIE JIepeBbs IIOUCKA. Peanusanus CIOBapHBIX omepamuii: search (matitn),
insert (BcTaBuTh) 1 delete (yaamuts). Peanusanus oneparmii min (MHHEMYM), max (MakCHMyM),
pred (mpempimymmmit) u succ (cmemyromuii). IlocTtpoeHme NBOMYHOTO JIEpeBa IOMCKA.
C6anaHCHpPOBaHHBIE JBOMYHBIE JepeBbs. [HBapmaHTel BST, acMMNTOTHKa Omepanud Hax
JIEPEBOM.

6. ABJI-nepeBss. banancuposanue ABJI-nepeBbeB. Basoprie onepamuu Han ABJI-
JepeBbsaMHu (yIATATh JePeBO, MOUCK IO KIIOYy, MAHMMAIBHBIA KIIIOY, MAKCHMANbHBIA KITIOY,
BCTAaBHTH y3€JI, HCKIIOUHTE y3el) U ux peanusanus. Ilocrpoenne ABJI-nepesa. Kpacuo-4€pHoe
mepeBo. Ilouck B mmpuHy, B IiyOuHy. B-mepeso. B+ nepeso. Cpasuenue c¢ B-mepeBoM.
WuBapuanTsl B-IepeBa, acHMITOTHKA ONEPAIIAN HAM ICPEBOM.

7. Pexypcus. [Ipsmoii u 06paTHBIA X01 peKypcuH. CTeK BBI30BOB IIPH PEKYPCHH.
Pa36op BIpakeHHH. PeKypCUBHEBLA, HTEPAaTUBHBIH MOMCK ducen PuGoHawTdn. ACHMITOTHKA
anroputMoB. Crxatue nauubx. Kogsl Xaddmana. Kox I'pes.



ApXHUTEKTypa MHKPONIPOIIECCOPHBIX CPEACTB M CHCTEM.

L: O6o006meHHas CTPYKTYypa MHKPOIIpOIECCOpa. OO6mmit QITOPUTM
dyHKMOHEpoBaHKs.  KilacCHQHMKArs — apXUTEKTyp COBPEMEHHBIX — MHKPONPOUECCOPOB.
I[IpHHCTOHCKas ¥ TapBapicKas apXUTEKTypbl (DOHHEHMAHOBCKAC IPHHIMIBL MOCTPOCHI
KOMITBIOTEPHBIX CHCTEM.

2. Oprarmsanust cucteM BBOJa\BbIBOAA. COBMEIICHHOEC M BBIICTICHHOC aApecHOE
npocTpascTBo. CriocoGbl MOAKIIOUCHNE TIepru(epUiHBIX yCTPOHCTB. BrraucuTenbHas MalliHa
¢ KaHAJIBHOM CHCTEMO# BBOJIA\BBIBOJIA.

3. ApudmeTuko-norudeckre ycTpoiicta. OmpeneneHue, CTPYKTypa, MOAXOX K
npoektupoBanuio. Opranusanys ueneil mepeHoca B Mpelenax CeKIHH AJIY. HapamuBanwue
PaspAMHOCTH, CXeMa YCKOPEHHOTO IepeHoca. Permcrposoe AJIY ¢ paspsmHO — MOJYJBHOU
opraausanueif. CocTaB ¥ Ha3HaueHHE CHUTHANOB YIPABICHHS. Opranu3anyst Lemed 10 CABUTY U
IIepEHOCY IIPH TOCTPOSHUH BRIMUCIIMTEIbHBIX CHCTEM Ha OCHOBE AJIY ¢ pa3psimHO — MOTYJIBHOM
opraruzanueii. ©opMHUpoBaHKE HAOOPa OIEPALHH.

4. Apxurektypa cucreMsl Komamja. CHcTeMa KOMaHI | CIIOCOOBI  asipecalun
OIlepaH/ioB. YPOBHE aOCTpaKIM{ MPEACTAaBICHAS MHKPOMPOLECCOpa. ba3zoBble TIPHUHIMIIBI
IepeBojia TPOrPaMM C A3BIKOB BBHICOKOTO YPOBHA B MAIIMHHBIC KOIbL Kommunsamms,
TpaHCIISAIAS, acCEMOIMpPOBAHUE, KOMIIOHOBKA.

5. OCHOBHBIE ~DEXHMBl ()YHKIMOHHPOBAHMS MHKPOIPOLECCOPHOH  CHCTEMBL.
BBIIOTHEHHE OCHOBHOM IPOTpaMMbl, Bbi30B moxmporpamm. Crek. MeTon KOIBLEBBIX
peructpoB. O6paboTKa IpephIBaHuil 1 UCKIIOUeHAN. CHCTEMBI C IIUKIMYCCKIM OTIPOCOM. broxk
NPHOPUTETHBIX IIPEPHIBAHHHA.

6. Knaccudukarms cuctem mamstd. Vepapxms mamsitd.  CraTHueckas H
muaamuueckas O3Y. OpraHusamus CHCTEM MNaMATH B MHKPONPONECCOPHBIX —CHCTCMaX.
[IpUHIMITE! OpraHu3auy Kaur-namsati. Croco6s! 0ToOpaKeHHs IAHHBIX U3 03V B K3II-IaMATh.

7. CTpyKTypHBIE KOH(IUKTEL H CHOCOOBI HX MHHHMH3AIHH. KondmukTel 110
JAHHBIM, UX KIacCH(UKAIKs W TPUMEpPhl pealn3aliii MeXaHu3MoB UX 00xo0n0B. Cokpamenue
IOTeph HA BBINOJIHCHHE KOMAHJ MEPeXoia X METOABl MHHMMHU3ALHUH KOH(IIMKTOB 110
yIIPaBIICHHUIO.

8. O6MeH mHE(OpMaIMel MEXIy d>IeMEHTaMM B MHKDPOIPOIECCOPHBIX CHCTEMaX.
Opranu3anys IIHHOTo oO0MeHa. Bubl ¥ HepapXuy MHH. Metos! oBEIIIeHHS 3QHEKTUBHOCTH
TIIVH.

9. [ToTokoBoe  OesomacHoe  mporpammumposarue.  Cemadopsl.  IIpuMeps
pacIpe/ielieH s i OTPaHHYEHHUS IOCTYIIa K pecypcaM Ha OCHOBE ceMadopoB.
10.  Tloaxon K IPOEKTHPOBAHWIO OJHOTAKTHOTO, MHOTOTAKTHOTO M KOHBEHEPHOTO

nporeccopa Ha mpumepe apxutekTypsl RISC-V. CpaBHenme ¢ JpyTHMA IOAXOXaMH K
pean3anuy MUKPOapXUTEKTYPBL

H30panHble pa3fe/bl BhICHIe MATeMATHKH.

1. Marpuria ®  onpenenurens. CHcTeMa JMHEHHBIX —ypaBHCHHI. VYcmosue
coBMecTHOCTH. PyHIAMEHTAIbHAS. CHCTEMA PEIIEHAN OJHOPOJHOM CHCTEMBL. OOGimee pemeHue
HEOJHOPOTHOHM CHCTEMBEIL

2. DyHKIUKM OJHONA ¥ HECKONBKHX NECHCTBUTEIBHBIX IEPEMEHHBIX. [IpomsBonHas u
wactHele mpomsBonHble. Juddepennuan. Popmyna Teinopa. HaxoxmeHue SkcTpemyma H
YCIIOBHOTO DKCTpeMyMa QyHKIHH.



3. OnpeseneHHbIi  WHTerpan Pumama # ero cpodicta. MHTErpupyeMocTh
HEIIPEPHIBHBIX U KYCOYHO-HENPEePhIBHEIX QyHKuuiA. HecoOCTBEeHHbIE HHTErPATIBL

4. DyHKIUH KOMITJIEKCHOTO MIEPEMEHHOTO. HemnpepsIBHOCTB u
nuddepenmmupyemocts. Y cnosus Komu-Prvara. AHaTHTHIECKHE (GYHKIIMA ¥ UX CBOMCTBA.

5. TToHsTHE BBIYETA B M30IMPOBAHHOM 0c060H Touke. Bbruer B ycTpaHuMoR ocoboi
Touke. BOIUUCIeHHe BBYETa B IOMIOCce IepBoro ¥ m > 1 mopsaaka. OCHOBHasI Teopema O

BBIUETaX.

6. JuckpetHoe mpeobpazoBanue @Dypwe. brictpoe mpeobpazoBanus  Dypee.
Anroputm «6aboukay. Ormmune BII® ot AT1O.

7. ®ynxnuyu ainre6ps! Joruku. CoBeplueHHas NU3BIOHKTUBHAS HOpMallbHAL ¢dopma.
IIpencrapnenue QpyHKIHi B BUje MomuoMa JKerankuaa (cymnecTBOBaHME ¥ €JUHCTBEHHOCTD).

8. [MousTre MHOXecTBa. MOIMHOCTL MHOXKECTB. CUETHBIE MHOXKECTBA U MHOXECTBA

MOIMHOCTH KOHTHHYyM. Omepamuy Haj MHOXecTBamu. (DOpMYIBI JIOTHKH BBICKa3bIBaHUM.
VICTHHHOCTB H JOKHOCTH GOpMyJI Ha HabOpe IEPEMECHHBIX.

9. AJNTOpHTMBI, BEIMUCITAMBIE QYHKIMH, pPa3peIIIMbIC H IIEPEUUCITUMBIC MHOKECTBA.
Mamunst Teropunra. [ToctaHoBKa IpoOIEMbl OCTAHOBKH 1 €€ HEPa3peInuMOCTb.

10.  OpHCHTHPOBAHHBIE M HEOPHEHTHPOBAHHBIE IPabl. IEMEHTEI rpada, moarpadsl,
crioco6s! 3amanus rpados. Mzomopdusm rpados. CBI3HOCTS.

11.  Cers [Terpu. Mapkuposka cereii. Ilepexonsl, mo3uuyy. ABTOMaTHas CETh Iletpu.
[Toctpoenue rpadoB oneparui.

12. CnyyaitHple BENIMYMHBI W 3aKOHBI PaCIPEICICHHSL. OyHKIHSA H INIOTHOCTH
pacTpe/ie/ieHrsl BepOsTHOCTEH, X CBOHCTBA. UHMCIIOBBIE XapaKTEPUCTHKH CITyJaifHBIX BEJIMYMH.
HopMaJibHbIN 3aKOH PacIpeIeTICHUs ¥ €0 XapaKTEPUCTHKH.

13. YuciieHHbIe METOIbI pElIEHWs HelIHHEHHBIX ypaBHeHMH. MeTton IMXOTOMHH,
METOJ IIPOCTHIX HTepanuii, MeTox Xopi, MeTo HerotoHa. CKOPOCTh CXOMMMOCTH METO/IOB.

14. Uucnemnoe mubdepenrmpopanue. 3amada Komm st OGBIKHOBEHHOIO
nuddepeHnuansroro ypapaenus. Meron Dinepa, Jiinepa ¢ epecueToM, Penre-KyTThIL.
15.  IlocTaHOBKA 3a/aui MAIIMHHOTO 00y4eHus ¢ yauTeneM. Cxema paboThl HAUBHOTO

GaitecoBCKOro KiaccuduKaropa. AIroput™ 00ydIeHus, OMHOKH IpH 00y ICHUH, mepeoOydeHue.

OnepanuoHHbIE CHCTEMBL.

L. OnepalMoOHHBIE CHCTEMBL.  YIIPaBI€HHE IPOIECCaMHM, IUIAHUPOBAaHHE M
JUCIETYepH3alys [POLECCOB, B3AUMONEHCTBHE M CHHXPOHHM3AIMS IMPOLECCOB, TYIHMKOBBIC
cutyarmd. I'pad cocTosHm mpomnecca.

2. CTpyKTypa OIEpalMOHHOM  CHCTEMBL  SIIpo ONEPAIMOHHOM  CHCTEMEIL.
MOHOIHTHEIE cHcTeMBL. MHOTOypOBHEBBIE cHCTeMBL. Mukpospa. KineHT-cepBepHas MOACID.
OmnepanuoRHbIE CHCTEMBI PealbHOI0 BpeMeHH. IepeKmoueHre KOHTCKCTa.

3. I[Iporiecc 3arpy3Kd OIIEPAIMOHHONA CHCTEMBL BIOS, UEFI — HasHayeHWHe,
CXOJCTBA M OTIIHYHS. 3arpy3unk Ha mpumepe GRUB2.

4. [ToHSATHS OLEpAalMOHHONW cHcTeMBl. IIpomeccsl. AZIpecHBIE IPOCTPAHCTBA.
Opraamsanys mamsTy nponecca. CerMeHTHI TaMATH IPorecca.

5. BsammoGnokuposkr  (deadlock) B OmEpalMOHHOM  CHCTEME. Venopust
BOSHUKHOBGHHS ~ PECYPCHBIX  B3aMMOOIOKMpoBOK. OOHapyxeHHe H  MPEIOTBPAIICHHE
B3aMMOOIOKHPOBOK. ANTOPHTM OaHKHUpA.



6. ®@aitnoBele  cucTeMsl. Opranusarus ¢aitnoB, (QyHKnuE (ainoBOd CHCTEMEL
®daitnossie cucteMsl FAT, NTFS, ext3. Inode B Linux. [Tpasa gocryma x daiinam B Linux. sgid,
suid, sticky bit.

7. Vupasnenne auckamu. OCHOBHBIE CTpaTeTHMH yHpaBieHHs. IlyTH MOBBIICHUSL
HPOM3BOUTENBHOCTH qUCKOBBIX HakomuTeneil. RAIDO, RAID1, RAID3.

8. Knaccrdeckne 3a7aud  B3aMMOJEHCTBHSA MpOIECCOB. 3ajfada oOemaromux
¢dmrocodos. 3anaga UATATEIEH U IUCATEIICH.
9, I[TapamnensHoe mporpamMmmupoBanne. IToToku H mponeccsl. MHOTrOmOTOYHOCT.

AcuBXpoHHOCTh. [lO/IEpXKKA MHOTOIIOTOYHOCTH B sA3bIKax Iporpammuposanus C, Ct+t.
Ornvunms Mexry data race u race condition.

10.  BupryanbHas namsTh, Ha3HAYEHHE, OCHOBHBIE IPOOIEMEL. MeTo/IBI OpraHu3aiiy.
3agaun MeHeIpKepa BHPTyanbHOM maMsaTu. CTpaTerny pelleHHs 3aJavd 3aMCIICHHs CTPAHHIL
IIPY YIIPABJICHUH BUPTYaIbHOH HaMATEIO.

11.  Oneparmonnas cucrema Linux. Otauune ot Unix. JIMCTpuOYTHB OnepanioHHONR
cucteMbl. Ocob6ennocTr auctpubyTuBa Astra Linux.

12.  Cosmanme mponecca B OC Linux. Cucremusle Bb3oBH fork, exec. CocrosHue
npomecca. Ilpomecc-30MOM ¥ IpoIlecc-CHpoTa. IIpHYMHBI MOSIBICHWS, BIHSHHE Ha
IIPOU3BOIUTENBHOCTD CHCTEMBL

OCHOBBI IPOrpaMMHPOBAHHS HA SI3bIKE BEICOKOI'0 YPOBHSIL.

1. Kommumsanmss  mporpamMmbl.  Otamsl — KoMmmmamuu.  Ommumsa — Mexmy
KOMITHJIMPYEMBEIME ¥ MHTEPIPETHPYEMBIMH S3bIKAMHE IIPOrpaMMHpPOBaHus. [IpuBeinTe IpUMepsI
TaKUX S3bIKOB. JlMpeKTHBHI Iperporeccopa. Ommaaka mporpamMmbl. COOpka mporpamMmbl —
makefile, cmake.

2. BrimeneHne ¥ 0cBOOOXIEHHE JHHAMIYECKON TaMsATy B mporpamme. HasHauenue
dysxnuit malloc, free B s3pike C 1 UX OTIIHUKE OT OIepaTopoB new, delete B s3bike C++.
3. OcnoBel s3pik0B  mporpammupoBanuss C u CH++. IlepeMennrle, ykaszatend,

CCBUIKH. MacCHBEL, CTPYKTYPEI, OOBeIMHEHHS U OUTOBBIE 0. SIBHOE M HEABHOE IPHBEACHHC
THnoB. Tum auto.

4, VMHBle  ykasarenn. Ommmums  Mexnay  std:iunique ptr,  std::shared_ptr,
std::auto ptr. Vreuku mamsta. Omeparopsl new u delete. Monema mamstu. Bpemst xusuu
obnekta. Mmmoma RAIL

5. O6BEKTHO-OPHEHTHPOBAHHOE pOrpaMMupoBaHre. VHKancymsanus. YKasarelb
this. Cnenmanbusle MeTombl kiacca. CraTmdyeckue METOABI M CTaTHYECKHE JIaHHEBIC.
KoucrantHsle MeTobl. KoHCcTpykTOop KommpoBanus u mepemenienus B C++. Rvalue u lvalue.
HWcnomns3oBanue std::move.

6. OO6BEKTHO-OPUEHTUPOBAHHOE IPOrpaMMHUPOBAHUE. Hacnenosanue.
MHO0eCTBEeHHOE HacJIe0BaHuUE.
7. O6BEKTHO-OPHEHTHPOBAHHOE ITporpaMMupoBanne. CTaTHIeCKHil MOIHMMOPPH3M.

Junamudeckuii nomumopdmsm. Ileperpyska omepaTopoB, GyHKNWM. BupTyanbHblE METOMBI
KJiacca.

8. Cranpgapraas 6ubmmoreka Standard Template Library (KonTelinepsl, nrepaTopsl,
anroputMbl). bubmorexku Boost C++.



9. JIamMOna BelpaxeHns. OO6TacTH [PHMEHEHHA. DBbI30B JIMOMa-BBIPAKEHNS,
Ilepeaya mapameTpoB. Micnonb3oBanue JsiMO1a-BEIPKEHHS, KaK [apaMeTpa ¢bynxuuu. Crmcox
3axBara.

10.  Tlla6ions: B s3pike C++. la6mons! Gynkmuit. [leperpyska ma6nona. [TabioHbr
KJ1accoB. BapraTuBHbIHN MabIoH.

11. MHoromoTo4Hoe IporpaMmupoBanue Ha s3pike C++. Mutex, recursive mutex.
Mojtenu mamsiti. ATomapHsie oneparun. Std::future, std::promise. Kopyrunbr B C++.

12.  AHauu3 IPOM3BOIUTEIBHOCTH IIPOrpaMMBL. 3aKOH AMJANa, I'ycraBcoHa. OneHKa
USL. Biusinye UCIoIb30BaHUs BEKTOPHBIX HHCTPYKIUH Ha MPOU3BOAUTENBHOCTE IPOTPAMMBL.

13. UML muarpammel. JluarpamMma Kiaccos. /Jlmarpamma 06nexToB. Jlmarpamma
KOMIIOHEHTOB. J[rarpamMma IpeneieHToB. JluarpaMmma CoCTOSHHUA. Hasnaueane UML auarpamm.

14. Tlpusmumsr  SOLID. [lpuHUMI ~ €IUHCTBEHHOCTH  OTBETCTBEHHOCTH,

OTKPBITOCTH/3aKPBITOCTH.

15.  Tpunnumst SOLID. IlpuHIun IIOJCTaHOBKH Bapbaper Jluckos, pasaeneHU
uHTepENCOB, HHBEPCHH 3aBUCHMOCTH.

16.  ApXHTeKTypa IporpaMMHOro obecriedeHus. I'paHHUITb! pa3AeeHIs IPOrPaMMHBIX
5IeMEHTOB. MOHOIMTHBIE CHCTEMBI — JJOCTOMHCTBA X HEAOCTaTKU. JucTas apXUTEKTypa.

IIporpaMmMupyeMble JIOTHYECKHE HHTEr PAJIbHbIE CXeMBI.

1. O6mue (CHCTEMHBIE) CBOWMCTBA MHKPOCXEM [IPOTPaMMHUPYEMOM  JIOTHKU.
Krnaccuukanys TPOrpaMMEpPYEMBIX JIOTHYECKHX HHTETPANBHBIX CXEM IO apXHTCKTYpPHBIM
IIPHA3HAKAM, TI0 yPOBHIO HHTETPAIIMH, [0 KOTHYECTBY [IUKIIOB [IEPCIIPOrpaMMHUPOBAHHL.

2. [Ipusemute knaccudukammo nudpossx MC. Onumure 0COOCHHOCTH KaXKIOTO M3
IpHBeJIeHHBIX Kiaccos, moscauB poib TUIMC cpeny Hux. Onummre MapipyT IPOEKTUPOBAHUS
yctpoiicts Ha ocHoe IIJIMC.

3. [IporpaMmMupyeMble  IIOJNB30BAaTENeM  BEHTHJIBHBIE — MATPHIIEI (FPGA,
(YHKIHOHATBHbE OIOKH, CHCTEMa MEXKCOCIHHCHUH, OJIOKM BBOJIa-BBIBOJIA, CHCTEMHBIC
CBOIiCTBA). ,

4, Onmune IIJIMC CPLD or FPGA tummoB. CucremMa KOMMYyTalldH,
(GyHKIOHATbHBIE OJIOKH.

5. MapipyT aBTOMaTH3UPOBAHHOTO ITPOSKTHPOBAHHS yerpoiicts Ha ocHose IJIUAC.
OmumuTe IpoGIeMbl CONPSIKEHHOIO MIPOSKTHPOBAHUA CHCTEM Ha OCHOBE [INC.

6. Oxapakrepusyiite unrepdeiic JTAG: HasHayeHHME, UCTOPHSI BOSHMKHOBEHMA,
COCTaB CUTHAIOB. MeToJI IpaHUYHOI0 CKaHMPOBAaHUA IIPH IIOMOIIH untepdeiica JTAG.

7. Cucremsl Ha kpucramie (SoC), ompezeneHue, CTPyKTypa. [IpoGieMBl 1 METOIBI
IPOEKTUPOBAHUS CHCTEM Ha POrPaMMHUPYEMBIX KpUCTaJLIax.

8. Koucrpykmuu mukios u BersieHus B Verilog-HDL. OOBscHUTE OTIMHS, C
TOUKM 3pEHHS CHHTE3MPYEMOil allapaTyphl, YCIOBHOM KOHCTPYKIAA if ¥ KOHCTPYKIHMH
BETBJICHHs case. [IpuBeauTe MpUMep, HAPUCYHTE CXEMBI JNEMEHTOB, CHHTE3UPYEMBIX B TOM H
apyrom cityyae. OTiuume MexKTy GIOKUPYIOIIM 1 HeGIOKHMPYIOIUM IprcBanBaHueM B Verilog
HDL.



IudpoBas cxeMOTEXHHKA.

L. O6mme mooxeHus 0 Tpurrepax. Omnpenenenns. RS tpurrep. CunTe3 CTPYKTYp
RS tpurrepa B 6asucax U-HE u MJIN-HE. 3akoHbl QyHKIHOHHPOBAHHS. XapakTepHUCTHUECKHE
TaGmuipsl. BpeMeHHBIE MarpaMMb! paGoTsL. PasHoBraHOCTH RS TpHITEpOB.

2. CuHTE3 TIPOM3BOJBHBIX TPHUITEPHBIX YCTPOMCTB. CHHXPOHHBIE TPHITEDBL.
VHuBepcanbHble cMHEXpoHHEIE D- 1 JK-Tprrrepsl. AIroput™ paboTHI, BpEMEHHEIE THArpaMMbl,
XapakTepucTHIecKre Tabmupl. CHHTE3 TPUITEPHBIX ycrpoicTs Ha 6a3e D- mma JK- Tpurrepos.

3. Peructpsl. Ompenenenuss © Kiaccuukaiys. YHHBEPCANbHBIE —PETHCTPBL
[IpiMepEl CXeM, pealn3yeMbX Ha perucTpax. C/BHIOBEIE PETHCTEL CuHTe3 CTPYKTYpHI
cBUroBoro perucrpa Ha D- u JK- tpurrepax.

4. Cunres ctpykryp. IlomHsie rpadbl IEPeXon0B CIBATOBBIX PETHCTPOB. Jlemurenn
YaCTOTHI, IPOEKTHPYEMBIE Ha CABUTOBBIX perucTpax. KoibleBble CIETIHKA.

5. Ba3oBble CTPYKTYphl CUSTYMKOB: CUETYHMKA C MApaIICIbHbIM, CKBO3HBIM,
OCIIEI0BATEBHBIM H TPYIIOBEIM IIepeHocoM. CHHTE3 aCHHXPOHHBIX CUETIHKOB. IToka3aTp Ha
TpEMepe CHHTE3a JTI000T0 3-X MK 4-Xpa3psiIHOro CUETIHKA.

6. Hemmugparopsl. Kimaccudukanus u ONpEICICHHE. [ToBbmImeHre paspsaHOCTH
nemmpupyemoro ciosa. Jlemm@parop Kak MHOTO(QYHKIMOHANBHBI  Y3€IL. Peaymzanus
CeJIeKTOpa C HCIOJIb30BaHuEM JieImudparopa.

7. MyJIBTHIVIEKCOPEL. YDaBHEHHE MyIbTHILUIEKCOpA. YBEIMUCHHE DPaspsIHOCTH.
VHHBEPCATBHBINA CETEKTOP-MyIbTHILIEKCOP.
8. Cymmaropsl. Ompezienerne, KiaccupuKaiys 1 napamerpsl. Bubt OJTHOOUTHOTO

cymmaTopa. Hakarumusaromye CyMMaTOphI. Y BEIMYCHHE Pa3psATHOCTA CyMMHUPYEMBIX CJIOB.

DJIeKTPOTeXHHKA.

1. OCHOBHBIE TIOHATHS ANEKTPOTEXHUKH. DIEMEHTHI SIIEKTPHYECKHX LeTel. 3aKOHbI
Owma n npasmia Kupxroda. Pacuér mpocThix neneit IpH MOCTOSHHBIX TOKaX U HAMPHKCHHAX.

2. XapakTepUCTHKA W CBOMCTBA CHHYCOHJAIBHBIX CUTHAJIOB. M306paxeHue
CHHYCOUIANBHBIX (GYHKIHHA B BUIE BEKTOPOB M KOMIUICKCHBIX UHCesl. MruoBeHHasd, aKTHBHAAL,
peaKTHBHAs W IOJNHAas MOMHOCTb. OCOGEHHOCTH pacu€TOB IIEKTPHYCCKHUX mene Ipu
CHHYCOMIATBHBIX TOKAX M HAIPSOKCHUSX.

3. VpaBHEHHsT O METOAY KOHTYPHBIX TOKOB. MeToX Y3JIOBBIX NOTCHIHAJIOB.
YactoTtHbIe cBoiicTBa R, L, C IBYXIIOJIFOCHHKOB.
4. PasjioeHre HeCHHYCOMIATbHOM QYHKIMHA B TPUTOHOMETPHUICCKUN DAL, OO6mme

XapaKTEPUCTHKH HECHHYCOHMIAIBHBIX TOKOB, HAIPSKCHHH M DJIC. OcobeHHOCTH H3MEPEHHI
TIpY HECHHYCOMIATBHBIX CHTHaNaX. Pacuér MHMHEHHBIX Ieneil Ipd HECHHYCOUAAIBHBIX TOKaX,
nanpspkerusx 1 OJ1C.

5. Pe3oHaHc TOKOB. UacTOTHBIE CBOMCTBA MapajliebHOTO KOHTYpa. Pe3oHaHCHBIE
5 HEKTHI B CIIOXKHBIX IETSX, KIacCH(pUKAIs X IapaMeTphL.
6. VpaBHEHHS YETHIPEXTIOMOCHAKOB. JKBUBAICHTHBIE CXEMBI YETHIPEXTIOIIOCHHUKA.,

Coe/MHEHHs YETHPEXIOMOCHAKA. AKTUBHBI —9ETBIPEXTIOMIOCHHK.  XapaKTepHUCTHIECKUE
mapaMeTphl YeTHIPEXIIONIOCHHKA.

7. O6pazoBanue Tpéxdasupx nened JC 1 OCHOBHEIE obosnauenus. CoequHeHne
TpéxdasHol CHCTEMBI B 3B€3/y H TPEYTroJMbHEKOM. MommHoCTs B Tpéx(a3HBIX CHCTEMAX.
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8. Paspsn KaTymkd HHIYKTHBHOCTH Ha pe3UCTOp. Bxirodenwe KaTyIIKd
HMHIYKTHBHOCTH Ha MOCTOSHHOE HampspkeHHe. Bkmodenme nenouku RL Ha cuHycommambHOE
HaIpsOKEHHUE.

9. Paspsn kommeHcatopa Ha pesuctop. Bxmodenue nenoukn RC ma mocrosHHOE
Hanpspkerue. Brmodyenne nenodku RC Ha cuHycoMIanbHOE HAPSKEHHE.

10.  Ilepexomsble XapakTepUCTHKH Iiemd. Pacuér memedt mpu Bosgedicteum JJIC
MPOU3BOJILHON (OPMBL

11.  Tlpeobpasosanue Jlaraca. CsoiictBa mpeobpaszoBanus Jlammaca. Ilepexon ot
n300paxenus K opuraaany. OcoOCHHOCTH HHTErpaIbHOIO IpeodpasoBanus Oypre.

12.  IlpeoGpaszoBanme Jlammaca. IIpaBmia Kupxroda m 3axom Oma B omeparopHOA
dopme. ITepexon oT n300pakeHUSI K OPUTHHAILY.

J1eKTpOHHUKA.

1. [TpoBOAHKKH, MOIYIPOBOIHUKY Y IUIIIEKTPHKH. TBEpAOTENbHASA 3JIEKTPOHUKA.
Meroxn Yoxpanbckoro. p-n mepexon. BAX p-n mepexona. CMernenue p-n nepexoza. Juddysus
u npeiid B p-n mepexone. [lepexos MOIYIPOBOAHUK-METAL. [10myIIpoBOJHUKOBEIE TIPUOOPEL.
3aBHCHMOCTE COIPOTUBJIEHHS P-N IlepeXo/ia OT BHEMIHUX (aKTOpPOB.

2. Jlmon ¥ ero HasHadyeHWe B cxeMaX. Teoperwdeckas M peanbHas BAX muona.
[Ipsmoe u obpaTHOe cMmemenue mwoxa. O6macte mpobos muoma. Cxema omaHOGMa3HOrO
JIBYXIIOJIYIIEPHOHOTO  BHIIpsMuTeNsd.  MHTerpam  CpeIHEBBIIPSIMICHHOTO  BBIXOAHOTO
HaTPSKESHH.

3 Crabwmrpon. BAX wu HasHauenue crabmwmurpoHa. JluddepennunansHoe
compoTuBieHne  crabwimrpona. Cxema  BKmodeHHs crabmmutpona.  Koadduument
crabmmm3anud B cxeMme co crabmimmrporom. Crabumcrop M cxeMa BKIFOYeHHs. CBETOIMOL.
®otomuon. Onromapa. Bapukan. Tyrrensabli nuoa. TVS-muoxn.

4, Tpansucropsl. Kiaccuduxarus mo 0CHOBHEIM HapameTpaM. Knaccupuxanus mo
CTPYKType. BHIONAPHEIA TpaH3UCTOp: OOLIME CBENEHHS, BHYTPEHHSS CTPYKTypa, AHOAHAL
MOJIek, MOJIETs D0epca-Moina.

3. Tpamsuctopsl. Knaccudukarus mo ocHOBHBIM napamerpaM. Knaccuduxamus mo
ctpykrype. IloneBoli TpamsucTop: OOI(Ee CBEACHMS, YCTPOMCTBO M HPHMHIHUI paGOTHI
TPAH3HUCTOpa C 3aTBOPOM B BHAE P-N Iepexona. THIIOBHIE MEPENATOYHBIC XapaKTCPHCTHKH.
OCHOBHBIE XapaKTEPUCTHKH U3 CrenU(UKAIUK Ha II0JIEBOH TPaH3UCTOP.

6. PabGouas Touka Kackama Ha TpaH3ucTope. PakTOpEl, BIMAIONIME HA IIOJIOKCHHE
paboueii Touku. BapuanTsl ycTaHOBKH pabodeil Toukm. Crabmmmsamus pabodvedl TOYUKH.
Tepmoxommencanus. KomexkropHas crabunmsanus. OMUTTepHas crabmimsanus. HemunHeiHbie
nckaxxeHnus. Kackagnas cxema.

T Cxema ¥ HasHaueHue audQepeHIHAIBHOIO KacKana. PasHOBHIHOCTH CXeM H
HasHaueHMH  IupdepeHnuanbHbIX  KAacKaJoB, HMX  IIPEHMYIIECTBA W HEIOCTATKH.
uddepernuansrbii curnan. CundasHeii curHan. Pacuér xosddunuenta ycuienus mudod.
cocTaBIIsTIoNIER ¥ Ko3(dunuenTa ocnabieHns cuH(a3HOoH coCTaBIAIOMEH.

8. Veunurenb TOCTOSHHOTO ToKa. HasHadeHue. BapmaHTBI peanu3aiviv, HX
npeuMymiecTBa u Hemoctarkd. Jlpeiid mHyma. ToxoBoe 3epkano, BapHaHThl pPeaNH3alHH,
IPEeMMYIIeCTBa U HEJOCTATKU KaXI0H U3 pean3alivi.
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9. OneparuonHsii yeumutens. Onpeneneaue OY. OCHOBHBIC CBOACTBA HACANBHOTO
OVY. Bayrpennsas ctpykrypa OY. HasHadeHHe Kaxnoro u3 (yHKIHOHAIBHBIX 6710KOB B
crpykrype OY. Cxemsl Bkmouenus OY.

10.  Omneparmonnsni yewmutens. Onpenenerue OY. OCHOBHBIE CBOMCTBA HIEATBHOTO
OY. Cxempl Ha OY U peamsyemble HMH (OPMYIBl: HEMHBEPTHPYIOIIHUH YyCHIHTEN,
[OBTOPUTENb, HMHBEPTHPYIONMHA yCHJIATENb, CyMMaTOp, HHTETPaTop, mddepernmarop,
BBIYUTAOIIUYN YCHIIUTENb, Ipeobpa3oBaTellb TOK B HAPSDKCHHE.

11. OneparmonHsii ycumutenb. Onpenenerne OY. OCHOBHBIC CBOACTBA HICAIBHOTO
OY. Ormuns xapakTepuctuk peanbHoro OV ot maeansroro OY. BiusHHEe XapaKTEPHCTHK
peanproro OY Ha paboTy cxeMbl. Pa3HOBHAHOCTH ONIEPAIMOHHBIX YCUIHTEIIEH.

12.  JlumeiiHpli  cTabHnM3aTOP. OCHOBHBIE  XapaKkTEPUCTHKH  JIAHEHHOTrO
crabummzaTopa. WmmynbcHsle crabuimm3aTopbl. OCHOBHBIE XapaKTEPUCTHKH HMITYJIBCHBIX
crabum3aTopoB. IIpuMep mpocTeifinell CXeMbI THHEHHOro CTabuIM3aTopa HalpskeHns. Brmon
(OPMYITBI BBIXOJHOTO HAIIPSKEHHS.

13.  Kapra mepeqaToOuHBIX XapaKTEPHUCTHK IONEBBIX TPAH3HCTOPOB. CXeMbI
normueckux Bentwieli NOT, NAND, NOR, AND, OR, XOR Ha MOIE€BBIX TPaH3UCTOpax.
Ta6IHIbl HCTHHHOCTH M IIPHHIAN paboThl. Pacué€T mapamMeTpoB BEHTHILA.
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5. TIOKA3ATEJIM U KPUTEPVI OLIEHNBAHNA PE3VJIbTATOB
BCTYIIUTEJIbHBIX UCTIHITAHUNA

MaxkcumanpHo€e KOJIHIECTBO OAJIOB 32 OTBET Ha OJUH BOIIPOC COCTABJLICT 25 Oamios.

KpI/ITepI/IHMI/I OIICHKHA 3HAHUHU [0 OTBETaM Ha BOIIPOCEI ABJIIOTCA:

- IIOHMMAaHHC CYITHOCTH HU3JIaraMoro Mmarepualia,

- I'paMOTHOCTb HM3JIOKEHHSI CYTH BOIIpOCa, YMCHHC HCIOJB30BAaTh HAY4YHYIO H
ClIeNUaAJIbHYIO TCPMHUHOJIOTHIO ¥ BECTH AHAJIOT C KOMHCCHeﬁ;

14



- CIIOCOOHOCTD MILIIOCTPUPOBATH OTBET Ha TEOPETHUECKUH BOIPOC MPAKTHICCKUMHU
MIPUMEPaMHU.

OreHKa Ka)KJI0ro OTBETA OIPeIeNsieTcs CISAYIOMIM 00pa3oM:

Omenku 0T 23 10 25 6amioB CTaBUTCS aOUTYpUEHTY, B OTBETE KOTOPOTO NPHUBOIATCA
TIOJTHBIE CBEIECHHS II0 3aJaHHOMY BOIIPOCY, IEMOHCTPHUPYETCS BCECTOPOHHEE, CHCTEMAaTHICCKOC
¥ [Iy6OKOe 3HAHHE MaTephaia, MaTepyall H3JI0XKCeH JIOTHIHO, TIOCIEN0BATENBHO U HE TpedyeT
JIOTOJIHATENIBHBIX TOSCHEHHH, NAIOTCA OTBETHI HA BCE BOIPOCH WICHOB 3K3aMEHAIMOHHON
KOMUCCHH.

Onerku oT 19 10 22 GawioB cTaBUTCS aOUTYypHEHTY, B OTBETE€ KOTOPOTO MPHBOIATCS
OCHOBHBIE CBEJEHHS II0 3aJaHHOMY BOIIPOCY, HEMOHCTPUPYETCS IOJHBIC 3HAHWS MaTepHaia,
OTBET ChOPMYJIHPOBAH C HE3HAUMTEIHHBIME OIMMOKAMH Ha TEOPETHICCKUI BOIPOC, ¥ IOJIHOM
OTBeTe Ha JOIOJIHHUTEILHEIE BOIPOCHI 9K3aMEHAITMOHHON KOMUCCHH.

Omnenku ot 16 no 18 6amwros craBuTcs abUTypUEHTY, B OTBETE KOTOPOI'O IIPHBOJSATCS HE
[IOJIHBIE CBEJCHMS II0 3aJaHHOMY BOIIPOCY, JEMOHCTPHPYIOTCS Cilabble 3HAaHHS Y4eOHOTO
MaTepuana, HO B o0beMe, JOCTATOYHOM Ui JanbHeHimeld y4eObl B Marucrparype, MMEIOTCSA
3aTPyIHEHHS C OTBETAMH Ha JOIOJIHHUTEIBHbIE BOIIPOCH WIEHOB SK3aMEHAIHOHHOM KOMHUCCHH.

Ouenka 10 15 OamioB craBUTCS aOUTYpHEHTY, B OTBETE KOTOPOTO IMPHUBOMASATCS HE
[OJIHBIE CBEIEHHS II0 3aJaHHOMY BOIIPOCY, JEMOHCTPHPYIOTCS CYIIECTBEHHBIE MPOOENBI B
3HAHMSX, HAIAYHE 3HAYMTENBHBIX OIMMOOK B OTBETE, AOMTYPHEHT HE MOXCT Pa3bsCHUTH CYTH
COJepXKaHus TOrO, YTO OH IPEJCTaBHI B Ka4eCTBE OTBETa Ha BOIPOC, HE JAFOTCA OTBETHI HA
JIOIIOJIHUTEIBHbIE BOIPOCH WICHOB 3K3aMEHALMOHHON KOMUCCHH.

MaxkcuManbHas cyMMapHas OGabHas OLEHKAa OTBETa Ha COOECEOBAHMH COCTAaBISET 75
0aJioB.

WtoroBas  OIEHKa  a0OWTypueHTa  OIpEAeNsdeTcs  KOJUICTHAJIFHO — WICHAaMH
SK3aMEHAIIMOHHON KOMHCCHH Ha OCHOBAHHMH TI'OJIOCOBAHHS IPOCTBEIM OONBIIMHCTBOM. lIpH
PaBHOM YHCJIE TOJIOCOB IOJIOC IIpeiceaTe s ABISETCS PEIIAOIIIM.

Pe3ynbTaTsl POBEACHHS BCTYIHTENbHBIX HCIBITAHUH OIJIAIIAoTCS B ICHD IPOBEICHUSL
BCTYIHUTEIbHBIX MCIIBITAHIH 10 OKOHYaHUH COOECEN0BaHHUS.

[IpueM BCTYNHTENLHOrO HCOBITaHHS B Qopme coOecenoBaHUS.  IPOM3BOIUTC
5K3aMEHAIHOHHON KOMHCCHEH B COOTBETCTBHHM C PAcIMCAHHEM H CIMCKaMH aOHTypHEHTOB,
[TOIrOTOBIICHHBIMH TIPUEMHOM KOMHCCHEH.

Hupextop MO, pykoBoAHTENb
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