MHWHOBPHAYKU POCCHHA
deepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENEHOS YIPEHKICHHE BBICIIETO obpazoBaHUs
«HarmoHamsHBIH HCCTIeI0BATENbCKUM YHUBEPCUTET
«MOCKOBCKHH MHCTUTYT 3JIEKTPOHHOM TEXHUKH)

ITIporpamMma BCTYNHTEIbHbBIX HCIBITAHHIA
10 preMy B Maructpatypy B 2023 roxy
Kadenpbl IpoeKTHPOBAHUS 1 KOHCTPYMPOBAHHUsI HHTETPaTbHBIX MHKPOCXEM
no Hanpasiernio 09.04.01 «MrdopMaThKa U BEIYUCIUTENbHAT TEXHAKAY)
110 06pazoBaTeNpHOM mporpamme «JIuHrBECcTHIECKHE cpenctsa CAIIP CBEpXOO0IBIINX
HHTErPATBHBIX CXEM U CHCTEM Ha KPHCTAILIC»
(ounas dopma 0OyUeHHUS)

Mocksa 2022 r.



L. OBIIME ITOJIOXEHMA

1.1. @epmepambHBI TOCYIApCTBEHHBIM  00pa3oBaTeNbHBIA  CTAHZAPT  BBICIIECTO
obpazoBanus (®I'OC BO) mo Hampasnenmro mnoxarotoBku 09.04.01 «Mudopmarika u
BEIUMCIMTENbHAA TeXHHKa» (YPOBEHb MArMCTPATypHl) YTBEPKIEH IPHKa3oM MHHHCTEPCTBA
Haykd W Beicmero oOpasoBamus P® ot 19 cemrabps 2017 r. Ne 918 (¢ u3MeHeHWsIMH |
mononHeHusaMH oT 8 despas 2021 r. Ne 82 u mpukazom oT 26 Host6psa 2020r Ne 1456);.

1.2. O6macts mnpodecCHOHAIPHOW  NEATEIPHOCTH  BBIIYCKHHKOB,  OCBOMBIIHMX
IpOrpaMMy MarucTpaTypbl, BKIIOUaeT: peaiusaiuio KoHKypeHTocnocobrnoro CAIIP CBUC u
CuK ¢ HCIIONBE30BaHHEM SA3BIKOB IIPOTPAMMUPOBAHUS, MATEMATHYECKOTO M aTOPUTMUYECKOTO
ammapaTa, MOJENEH SJIEMEHTOB M COBPEMEHHBIX HMHCTPYMEHTAIBHBIX CPelCTB paspaborku 110
JUISL IPOEKTHPOBAHMS U TIPEICTABICHNS PE3YIIbTaTOB UCCIICIOBAHMN M3/ICTHI HAHOTIEKTPOHHUKH.

1.3. Bugsl mpoheccHoHaIbHOM AEATENBHOCTH, K KOTOPBEIM TOTOBSTCS BBITYCKHUKHY,
OCBOHBIIIHE TIPOTPAMMY MarucTpaTyphl:

- HaY9IHO-UCCIIEI0BATEIbCKAS;

- MIPOEKTHAS.

[Ipu pa3paboTKe W pealm3aldy IporpaMMbl MarucTpaTypsl MUIT opueHTHpyeTcs Ha
KOHKPETHBIN BUI (BHIBI) MPO(QECCHOHANBHON ISATEIPHOCTH, K KOTOPOMY (KOTOPHIM) TOTOBHUTCS
MarucTp, HCXOMs U3 MOTpeGHOCTEH phIHKA TPyZa, HayIHO-HUCCIEN0BATEIbCKUX U MaTepHalIbHO-
TEXHUYECKHX PECYypCOB OpraHHU3aliy.

1.4. BcerynurenpHbIE HCHBITAaHHS IIPA IIPUEME B MAarucTpaTypy MO HaIllpaBJICHUIO
09.04.01 «MHdopMaTHKa ¥ BEUUCIUTENbHAS TEXHUKAY, IIPOBOAATCS B hopme cobece10BaHusL.

OCHOBHOHM IIENBIO BCTYNHTEILHOTO HCIBITAHUS sBIETCA OTOOp abHTypHEHTOB,
Hambolee IOATOTOBIEHHEIX K IPOJO/DKEHHIO OOYYCHHsS B MAarMCTPaType BBICHIETO yd4eOHOTO
3aBefeHHs 1o Hampasienuro moarotoBku 09.04.01 «MHpopMaTuka ¥ BEMUCIHTEIbHAS
TEXHHAKAY.

3aauaMu BCTYIIUTEIHHOTO HCIIBITAHUS SIBJLIOTCS:

— OIleHKa YPOBHS 3HAHUM M yMEHUH B IpodeccHoHaTbHOR 00/1acTy;

- BBIBJICHHE CTEINEHHM MOATOTOBIEHHOCTH K NPOJODKEHHIO OOydYeHHS B
MarucTparype.

Bompockl, BBHIHOCHMEIE Ha cobecejoBaHHE, ONPENEIIIOTCS HACTOSMERH IpOrpaMMoi, B
OCHOBY KOTOPO# HOJIO0KEHEI KBATH()UKAIMOHHbIE TPeOOBaHHs, IIPEIbIBIAEMEIE K 6aKanaBpam, B
COOTBETCTBHH ¢ (eNepalbHBIM TOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM BBICIIETO
06pa3oBaHus O ONHOMMEHHOMY HampaBieHmio moxrotoskd 09.04.01 «Mudopmatuka u
BEIUHCITATENIbHAS TEXHUAKAY.

BCTyIHUTENBEHOE HCIBITAHAE COACPXKUT OLEHKY 3HaHWHM aOUTypHeHTa MO CIeTyHOIINUM
MOTyJIIM/ AU CITUTLINHAM:

- S3BIKH TIPOTPAMMEpPOBAHMS, CTPYKTYpPbl [aHHBIX M alrOPUIMEI 00paboTKH
JIAHHBIX;

- nporpammusie cpenctsa CAITP, aBromaTu3anus 31anos npoextuposanus MC.



2. VUYET UHIUBUJIY AJIGHBIX JOCTVDKEHUM

B cootBercTBHH ¢ IlpaBuminamu mpuéMa B (efepanbHoe ToCyIapCTBEHHOS aBTOHOMHOE
06pa3oBaTeIbHOE YUpEeXKIEHHE BBICIIEr0 00pa3oBaHMs «HalMOHATBHBIA HCCIICH0BATENBCKIH
yHEBepcuTeT «MOCKOBCKHH MHCTHTYT 3JIEKTPOHHOM TexHHKH» B 2023 rogy Ha ofydeHue IO
00pa3oBaTeNbHBIM IIPOrpaMMaM BEICHIETO 00pa3oBaHus — IPOrpaMMaM MaruCTparyphl
(ITpaBmna mpuéMa) IpH MOCTYIUICHHH Ha 00pa30BaTeIbHYIO MPOrpaMMy «ABTOMATH3HPOBAHHOE
npoektupoBanue cyoOMukpoHHEIX CBUC U cucTeM Ha KpUCTLIE) IO HAIIPABICHUIO 09.04.01
«VHbOpMaTHKA 1 BEUACTHTENbHAS TEXHAKAY YCTAHOBIICHE MAKCHMATBHEIE KOIMYECTBA Oaios
3a KaXXJI0€ WHIWUBHYAIEHOE JOCTHIKEHHE:

MakcuMaIbHOe KOJNMYECTBO OauIoB, KOTOPOE MOXeET MOMyYHTh IOCTYIAoIui 3a
HHIUBHAyaIbHEIE qocTrkeHns — 100 6aiios.

[Ipy TOCTYIIIEHWH B MaruCTPaTypy YYHTBIBAIOTCS WHIMBHIyalbHBIC JOCTHXKEHHUS 32
2020-2023 rT.

Ne JloKyMeHTBI [U1d

W Haumenosanue /| Onenka W]I MOATBEPKIASHUS HATUIMA
Ua
Kormst (unu noyIMHHKK
1. | Jwmruiom o BeiciieM o0pa30BaHHHU ¢ OTJIMYHEM 10 6ayuoB ( H )
JUIUIOMa
Io6enurens mnpoBogumoro MHOIT komkypca
TBOPYECKMX H MPOEKTHBIX pabdor 2023 r. mo
KU .04.01
7. | HANPABJICHIIO TOAroToR _09 _ 100 GaytoB Jurutom nobeauTens
«udopmaTuka B BEIYHCIMTE/IbHAS TEXHHUKa» B
obnactu mpoektuposanus HC u CeK ¢
ucnionb3oBanuem CAITP.
Ilpuzep  mposomumoro MHMOT  komkypca
TBOPYECKMX M MpOeKTHBIX pabor 2023 r. 1o
3 | HAmpaBIEHMIO MOITOTOBKH 09.04.01 75 Gamion .

«MudopMaTiKa U BBMKMCIMTENbHAS TCXHUKA» B
obnmactu  mpoektupoBanui HC m CeK ¢
ncnonb3oBanuem CAIIP.

ITobenuTens Me:xTyHapOIHOr0 WIH
Bcepoccuiickoro KOHKypca (BBICTABKH) Hay4YHBIX
U TBOpYeCKMX paboT, MexXIyHaponHOH WK
4. | BecepocCHHCKOM — CTYy[JEHYECKOHM  OJIUMITHAJIBI 100 6annos Jurutom obepuTens
(ueMmMoHaTa) MO TNPOMUIIO MAaruCTpaTypsl B
obmactu mpoektupoBannms HC u CeK ¢
ucnionp3oBanueM CAIIP.

Ipuzep wnu naypeaT MeXIyHapOOHOTO WK
Bcepoccuiickoro KOHKypea (BBICTAaBKH) Hay4HBIX
U TBOpYeckMX paboT, MexkIyHaponHOH WK

M . TUTOM TIpH3epa WK
5. | Beepoccuiickoif  CTyAE€HYECKOM — OMMMITHAIbBI 75 6annoB Mo PH3ep

Jaypeata
(yemmuoHaTa) MO HPOGMIO MarucTpaTypel B
obmactu mpoektupoBanms HMC um CeK ¢
ucronszosanueM CAIIP.
TTuceMeHHOE corjiacue OopraHu3aluu 0
MPEeIOCTABICHUU MeCTa INPAKTHKH C YKa3aHWuEM
pel P - Y TIucermo Ha
TEMATHKHA TPOQECCHOHATIBHOH IeATELHOCTH,
6. N 10 6ayuioB ourpansHOM G1aHKe
COOTBETCTBYIOIEH HANpPAaBICHUIO IIOATOTOBKH
OpraHu3aIix

09.04.01 «HubopMaTHKa ¥ BBMHCIHTEIbHASL
TeXHUKA»




[Iy6nukanpu 1O TeMaThke oOpa3oBaTelbHOM
HporpaMMbl ~ MarucTparypel B 007acTH
npoektuposanuss UC u CuK ¢ ucnons3oBaHueM
CAIIP:

7. | cTaths B COOpPHHKE TPYIOB KOH(DEPEHLIUH 10 2 6ayioB
cTaThd B COOPHHKE TPYHOB KOH(GEPEHLMM HIH
JKypHaste ¢ uHaekcarmel B cucteme PUHI
CTaThs B JKypHaJle, BIJIIOYEHHOM B IIEPEYEHBb
BAK

1o 10 6amnoB
Kcepokonus (TUTYIBHBIH
JIKCT, OTJIaBJICHHE, TEKCT
Ty OUKaIWK, BEIXOAHBIC
10 3 6aioB JIaHHEIE)

o 5 6awios

Hanuune  cepTH(HKATOB, IMOATBEPKIAOIINX
KBAUTH(QUKALMIO HEe HIKE 5 YPOBHA B paMKax
npogecCHOHATBHBIX CTaHJapTOB,
COOTBETCTBYIOIIMX 00pa3oBaTeIbHOM Mporpamme
B obnactu mpoekrupoBanuis HC u CeK ¢
ucrnonp3oBanueM CAITP

1o 10 6amnos Cepruduxar

Hanvume gummioma Wid — cepTUdHKATa O
JIOTIONTHUTENIEHOM obpa3oBaHHU (BrITIOUAs
OHJIaMH-KYpCHI) B obmactu npoektuposanus HMC
u CHK ¢ ucnons3oBanueM CAIIP

1o 10 6amnos JlurutoM Wi cepTH(UKaT

Vyactre B MexmyHapoIHOM WA
BceepoccuiickoM KOHKypce (BBICTaBKE) Hay4HBIX
U TBOpueckMX paboT, MexayHaponHoM wam | 1o 5 6aswios (1o 2
10. | Beepoccuiickoli  CTyAE€HYECKOM — OnuMITHAle Oana 3a 0IHO CeprudukaT yuacTHHKA
(deMIHoHaTE) 1O TPOQWIO MAarHCTPATYpsl B | MEPONPHSATHE)
obnactu mpoektupoBarmss HC um CeK ¢
ucnonp3oBanueM CAIIP

3. ITIOPAIOK U PETJIAMEHT ITPOBEJIEHV A BCTYIIMTEJIBHBIX HUCIIBITAHUM

3.1. Tlopsimok mpoBeneHus coOece10BaHUg

BeTynuTenbHEIE HCIBITAHES TPOBOAITCS B popMme cobecenoBaHmMs.

JlaThl, BpeMs M ayAWTOPHM IPOBEIEHMS BCTYIHTENbHBIX MCIBITAHAN Ha3HA4YaroTCsd B
cooTBeTcTBUH ¢ [IpaBunamu mpuéma.

Bo BpeMs BCTYIHUTEIHHOTO HCIBITAHHS IOCTYHAOINEMY 3a1aeTCsi TPH BOIIPOCA, B TOM
YHCclIe:

- JIBa BOIIPOCA, ONPEACIIIOIINE €T0 YPOBEHb TEOPETHYECKON IO OTOBKHU;

- BOIIPOC, CBSI3AHHEIH C OIIBITOM IIPAaKTHYECKOM IEATEIBHOCTH.

[Tepedens BOIPOCOB, OMPEIEIIIIOMUX YPOBEHb TEOPETUYECKOM IIOATOTOBKY, IPHUBE/ICH B
0. 4 mammoi IIporpammsel. JIJsi MOATOTOBKM BBEINENEHO 45 MHHYT, Pa3peIleHO IOJIB30BaTbCA
MOOBIMH  MaTephagaMM, B TOM 4YHCJe COOCTBEHHBIMM 3allMCAME JIEKIHH, y4eOHUKaMH,
METOIMYEeCKAMH TocobusMy ¥ 1mp. VMcmonbs3oBaHue MOOHIBHBIX TeNe(OHOB M HHBIX CPEICTB
CBSI3H HE JIOILyCKAETCs.

Ha cobecenoBanud MOIyT OBITH 3aJaHbl JOIONHHUTEIBHEIE BOMPOCHL, IPOSCHSAIOMNE
[IPaKTHYECKOE IPUMEHEHHE TEOPETHYECKUX 3HAHHUM.

B oTBeTe Ha BOIPOC, CBA3AHHEINA C OMBITOM IIPAKTHIECKOH AeATeNbHOCTH, NOIDKHA 6aTh
IIpecTaBleHa clieayrommas HHopManus:

- TlodyeMy BHI pelIUIN OCTYTIATE HA TAHHYIO 00pa30BaTeNbHYIO IPOrpaMmy?

- Uro B faHHOH IporpaMMe BBI3BAJIO y Bac HAHOONBIIME HHTEpEC?

- KaxuM mpoexToM BEI XOTeNH GBI 3aHAMAThCS B IIporiecce 00ydeHus ?

- KewM u rze BB InaHMpyeTe paboTaTh (BAIIK IIaHBI U OKUIAHMS)?
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B xome cobecemoBaHMs IIOCTYIAMOIMAM MOTYT OBITh TakKe 3aJaHbl BOIIPOCEH,
HalpaBlEHHLIE Ha YTOYHCHHWE IPUYMH BBHIOOpa OIpPEeTIEHHOH IPOTrpaMMBbl MaruCTepCKOH
[OJTOTOBKH, Kpyra HHTEPECOB ITOCTYIAOIIET0 U IIeJIeH €ro MOCTYIUICHHS B MAarUCTPaTypy.

MakcHMalbHOE KOJIMYECTBO Oa/lIoB, KOTOPOE MOXKET IONYy4YWTh IIOCTYHAFOLIMH II0
pesynbTataM cobeceioBaHUS — 75 6alIoB.

MaxkcuManpHOe KOJNIHYeCTBO 0OayuioB, HaOpaHHBIX IO COBOKYIIHOCTH BCTYNHTEIBHBIX
HCIBITAaHUN U MHAUBHIYAIbHBIX nocTrkeHud — 100 6amios.

DK3aMeHAIlMOHHAsS KOMUCCHS IO IPUEMY BCTYIIHTEIbHBIX HCIBITAHUN B TEYCHHUE OJHOIO
JIHS TIOCIIE MTPOBENCHUS 3K3aMEHa OIEHMBAST OTBETHI IOCTYIANOIIUX M MEPENAET IPOTOKOIBI C
pe3yJIbTaTaMy BCTYIHUTENbHbBIX HCIBITAHAHN B IPUEMHYIO KOMHCCHIO.

3.2.  Tlopsmox OIEHKW WHIMBUIYAIBHBIX JOCTHKEHUN

VHauBHoyalbHBIE JOCTHKEHHAS OLEHUBAIOTCA B JEHb MPOXOXKACHHS IOCTYIAIOIUM
BCTYIUTENBHBIX HCIbITaHUA. OIEHUBAIOTCA TONBKO IPEJCTABICHHBIC B 9K3aMEHAIMOHHYIO
KOMUCCHIO MH/IBHIyallbHEIE JOCTHKEHHUS B COOTBETCTBHH C PA3ZEIIoM 2.

B . 4, 5 u 10 Y]] yuuThBaroTCSI KOHKYPCHI U OJIMMIIMA/EI IT0 TEMATHKE HallpaBICHUA
momrotoBkr 09.04.01 «MHpopMaTuka ¥ BBMHUCIHTENBHAS TEXHHKA». OK3aMEHAIlMOHHOM
KOMHMCCHEN yCTaHaBIMBACTCS COOTBETCTBUE TEMATUKHM KOHKYPCA HIIH OJIMMIIMA/bI HAIIPABIIEHHUIO
ITOATOTOBKH MaruCTpaTyphL.

IIpu yuere m 6 UW]J] sx3aMeHAIlMOHHOM KOMMCCHEH yCTaHABIIMBACTCS COOTBETCTBHE
TEMaTHKH HOPOQECCHOHAIBPHOM JESTeNbHOCTH OpraHM3alliM  HAIpPaBICHHIO IIOArOTOBKH
MarucTparypsl.

DK3aMEHAIMOHHAs  KOMECCHS  OIEHMBAeT  IIPEACTABICHHBIE  HHIWBHIyaTbHBIC
JIOCTU/KEHMS B JIEHb [IPOBEICHUS BCTYIHUTENbHBIX HUCIBITaHUH M IEpeqacT MPOTOKONbI OLEHKH
HHJMBUIYAIbHEIX JOCTH)KEHHH BMECTE€ C IIPOTOKOIAMH pE3yIbTAaToB BCTYIMTEIBHBIX
HCTBITaHUH.

4. [TEPEYEHDB BOIIPOCOB, BEIHOCUMBIX HA BCTYIIUTEJIBHBIE UCIIBITAHKS,
I10 OCHOBHBIM YYEBHbLIM JIMCHUAITIIMHAM

4.1.  S3e1Ku npocpamMmMuposanus, CMpyKmypel OaHHBIX U Al20pUmMMbl 00pabomKYU OGHHBIX.

4.1.1. Ocuopuple momsTus OOIl: HacnemoBaHwWe, HHKANCYJIANHNA, NOITAMOPQHU3M,
aOCTpaKkTHBIA THI JAHHBIX. JIMHTBHCTHYECKHME KOHCTPYKIHH s3blka CH+ UL MOAACPKKH
00BEKTHO-OPUEHTUPOBAHHOIO KOJA.

4.1.2. Omucanue Kkiaccos 4 cTpykTyp B C++. Kpanmudukarops! noctyna. KoHCTpYKTOpPE!
M JECTPYKTOphI, cuHTakcuc omucaHusd. CHelnuanbHble BHABI KOHCTPYKTOPOB: KOHCTPYKTODBI
KOIIMPOBaHHUS, KOHCTPYKTOP IEPEMEIIICHMSL.

4.1.3. BupTyanusamus Kak OCHOBHOW MEXaHH3M aOCTPakIMH ¥ HOJAMOpQHU3Ma IpH
pa3paboTke O06BEKTHO-OPUEHTHPOBAHHOIO IIPOrPaMMHOTO Koja. Peammsanus abcTpakTHOTO
TUNAa JaHHBIX B C++.

4.1.4. 1labnoHBl Kak OIMH K3 MeXaHW3MOB mommMmopou3Ma. IllaGmoHHBIE KIIacchl,
mabnonHble QyHKIMH. Bubmmotexa cranmapTHex madmoHoB STL. OCHOBHBIE KOHTEHHEPHL:
std::vector, std::list, std::map, std::set.

4.1.5. OmpefeNieHre anropuT™Ma, CBOMCTBa M (opMBI 3amuceidl anroputMos.lloHsTHe
CIIOXHOCTH anroputMa. [lapaaurMsl pa3paboTKH ajrOpHTMOB.
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4.1.6. OCHOBHBIE CTPYKTYyphI JaHHBIX H WX pa3MelleHHe B NaMATH. lIpocTeie u
COCTAaBHBIE THIIBI JaHHBIX, MACCHBEI, CIIMCKH. Peanm3amnys rpagoB U IePEBLEB.

4.1.7. 3amaua copTupoBKU NaHHBIX. Kitaccupukanus aqropuTMOB COPTHPOBKH JTaHHBIX.
CopTHpOBKH BCTaBKaMH, BEIOOpOM, 0OMEHOM.

4.1.8. 3amaya copTHpOBKH HaHHBIX. Kitaccudukanus alropuT™MOB COPTHPOBKHU JAHHBIX.
[IpHHIMII TIOCTPOEHHsS QITOPUTMOB COPTHPOBKM «pasienddl H BuactByi». CopTHpoBKa
CIIAsSIHUEM, OBICTpast COPTUPOBKA.

4.1.9. O6paboTka CTPOKOBBIX [aHHBIX. IIOMCK Ha CTpOKax: METOA TIpyOOH CHIIEL
anroput™ Kuyra-Mopuca-IIparra.

4.1.10.3ama4a KOMIIDECCHH [JAaHHBIX. 7-MH OWUTHOE KOAMPOBAaHHE — IPHHIHI paboTEL,
obmactu npumenenus. Komuposanue Base64. Anroputv xomnpeccuu RLE.

4.1.11.3agaua KoMOpeccHH JaHHBIX. KoMmmpeccust ¢ HOTepsMH U 0e3 moTepb. AJTOPUTM
Xaddmana.

4.1.12.3ama4a KOMIIPECCHH NAHHBIX. BIIOYHBIE W IIOTOKOBBHIE ANTOPHUTMEL AJITOPHTM
LZW.

4.1.13. Komauausii uatepuperarop shell, Hasnadenne. Pexumsl paboTel. IIpurnamenue
KOMaHIHOH cTpoku. ITpocTeie komanms! shell, aprymeHTs (0653aTebHEIE ITAPAMETPEI, OIIHH),
KOJI BO3BpaTa. MeTacHMBOIIBI ¥ MX SKpaHUpPOBaHKE. I pynmoBsie CUMBOIBL. IIpHMepEl

4.1.14.Crangaptueiii  BBOA-BEIBON B shell. MexanusMel — IepeHaNpaBlICHUS.
IlepeHanpaBieHue BEIBOIA OMIHOOK, IOJCTAHOBKA CTPOKH, IOKyMeHTa. [IpiuMeps!

4.1.15. TIporpaMMupoBaHusl ¢ HCIOIb30BaHHEM bash. OCHOBHBIE KOHCTPYKIMH ML
peaNu3alluy [UKIOB, yCIoBUi, GyHKIui. OcobeHHOCTH pabOoThI C IEPEMEHHBIMH

4.1.16. Perynspusie BeipaxeHus. I IpuMepsl HCIIOIB30BaHHUS.

4.1.17.Komanmgsl maTepnperatopa cmd i paboTel ¢ (QalnaMH H KaTaloramu.
Hcnonb30Banue [UIAHHBIX UMEH (QaiinoB an‘pa60Te ¢ KomaH HO# cTpokoit Windows.

4.1.18.Drams! paboTEI KOMITUIIATOPA. BU/IBI aHAIM30B KOJIA.

4.1.19. Meronomnoruu pa3paboTKy IPOrpaMMHOI0 KOJa.

4.2.  Ipoepammmuvie cpedcmsa CAIIP, asmomamusayus smanoe npoexmuposanus HC.

42.1. Dramsl nOpoekTupoBamus, cmocoObl  kinaccupukamum MIC.  MapuipyTsl
mpoextupoBanus 11 VIC pa3sHBIX THIIOB.

42.2. CxeMOTEXHHUYECKMH »JTall IpoekTHpoBaHws. MeTtonsl (GOpPMHpOBAHHS Mar.
momeneit MIC: MKT, MVII, MIIC. KoMmoHeHTHBIE ¥ TOHONOTHYecKHe ypasHeHus. BAX
OCHOBHBIX ITOJTYIIPOBOJHUKOBBIX 3JIEMEHTOB.

4.2.3. CxeMOTeXHHYECKHH 3Tall TPOEKTUPOBaHMS. MeTonsl NpHBEICHHS BHAA Mart.
Momenu K CJIAY: anreGpamsanus W JuHeapu3anus MarteMmartmdeckux wmognener HC.
MpuoromaroBsie METOAB UHTETPHPOBAHU.

4.2.4. CxeMOTEXHHYECKHl 3Tall IPOEKTUPOBanMs. MeTopl pemenns MaT. mojened 1C
B Buge CJIAV: I'aycca, SIko6u, ['aycca-3einens.

4.2.5. Jlormueckuil sTam mnpoekTHpoBaHms. Kiraccuukarys HUQPOBEIX CXeM H HX
KOMIIOHEHTOB. MUHUMAIBHBIN JIOTHYECKHH OasHC.

4.2.6. Jlormueckmii OrTall IpOeKTHpoBaHHUA. llenM © MeTOObl MPOSKTHPOBAHUA
KOMOWHAIMOHHBIX cxXeM. OCHOBHEIE THUNBl KOMOMHAIMOHHBIX ~ CXeM: IMTH(PaTOpEL,
IemudpaTopsl, MYIETAILIEKCOPEL, IEMYIIBTAILIEKCOPEL. CyMMaToOphl: KIacCH()UKAIMsA X METO/IBI
MPOEKTUPOBAHHUA.



42.7. Jlorudeckuit 3Tan mpoekTupoBaHus. OCOOESHHOCTH MPOSKTHPOBAHUS IHAPPOBBIX
CBUC: pucku cbos, cocTszanus curaanoB. CHHTe3 KOMOMHAIMOHHBIX YCTPOKCTB 10 TabImie
HUCTHHHOCTH.

42.8. OCHOBBI JIOTHMYECKOTO IIPOEKTUPOBAHHUS IOCIEIOBATENPHOCTHBIX LH(PPOBBIX
cxeM. OCHOBHEIE THUIIBI ACHHXPOHHBIX W CHHXPOHHBIX TpPHITEPOB. BpeMeHa YCTaHOBKH H
yIepiKaHUsA B TPUITEPaX. PErHCTPBI CABHra, MX YCTPOHCTBO U GyHKIHOHHpOoBaHHKE., CUETIMKM
Ha PErMCTpax CIBUTA, UX YCTPOHCTBO U QYHKIIMOHUPOBAHHUE.

42.9. Merogel MopenupoBanus Imdpoex VC: CcKkBO3HOE M COOBITHAHOE
MozeupoBanue. [IoHsATHE HeTbTa-3a0EPKKH.

4.2.10. Tomonoruyeckuii sTam mpoekTupoBanus. OCHOBHBIE 3a/1a4H, PEIIacMBIEC Ha dTale
TOIONIOTHYECKOr0 IpoekTupopanms. IIpasuma Muna-Konsell. IlpuveHeHne Monm@ukanui
BOJIHOBBIX METOOB UL PEIeHHs 3aauu rI00anbHOM TpaCCUPOBKH.

4.2.11. Cratuctuueckue Meromsl aHanmm3a MC. Meron HauXyAwlero ciy4das H METOJ
Mounte-Kapmo.

4.2.12. Onucanve ¥ MOJEIUPOBAHUE CXEM HA TPAH3UCTOPHOM YPOBHE C HCIIOIb30BAaHUEM
sa3pika SPICE. CuHTakcHC, OCHOBHBIE KOHCTPYKIMH. MepapxXwdecKHi MOAXOJ K OIMHCaHHIO
YCTPOUCTB Ha TPAaH3UCTOPHOM YPOBHE.

4.2.13.0nucague W MOJEIHPOBaHWE IMPPOBBIX CXEM Ha OJTale JOTHYECKOTrO
IPOEKTHPOBaHUs C Hcmonb3oBaHHeM s3bIKoB VerilogHDL u VHDL:CHHTaKCHC, OCHOBHBIC
KOHCTPYKITHH.

4.2.14. KnaccupuKkanus IMHTBACTHYECKHX CPeACTB, Hcmonb3yeMbix B CAIIP: s3biku
paszpabotku CAIIP, s3p1ku aBToMatu3anuu 3anad CAIIP, s3biKu omucaHus CXeM Ha Pa3jIMYHbIX
JTarax MpOeKTUPOBAHUS.

4.2.15.1Iponecc  paspaborkur I10. Otamer sxm3HenHoro mumkima II0. Merozmsl
TECTHPOBAHUS IPOTrPaMMHOTIO KOJa.

4.2.16. TIporpaMmsl, TpeiHa3sHAYEHHBIE I KOMaHAHOM pa3paboTKu Koza.

4.2.17. TIpAHIANAATGHEIE OTIHYHS [HGPOBEIX M AHANOTOBEIX CXEM H OCOGEHHOCTH
CAIIP st mX IpOEKTUPOBaHUS.

4.2.18.1loHATHA JIOTHYECKOIO HYNIS M JIOTHYECKOH enuHUIbl. DH3HMYECKUH CMBICIH,
3HAYECHHUSL.

4.2.19. OTnuuve S3LIKOB ONMUCAHHWS W MOJCTMPOBAHHA IHMQMPOBHIX CXE€M OT S3BIKOB
OIIMCaHUS ¥ MOJICTTMPOBAHUS aHAIIOTOBBIX CXEM.

4.2.20. S3pxu Verilog HDL u VHDL. OcHOBHBIE COCTaBIISIONINE OMMCAHUS 3JIEMEHTOB.
Moymu, TOpTHL, HallpaBIEHUS CUTHAJIOB.

4.2.21.53pxku VerilogHDL. wuVHDL. Cursansl, NDEpeMEHHBIE W WX  THIBL
Hcnonp30BaHUE MACCHBOB M CKAJISIPHBIX THUIIOB JaHHBIX.

4.2.22. Vcnonp30BaHye HHCTPYKITHH assign B s3p1ke VerilogHDL.

4.2.23. Ucnions3oBanue uHcTpyknuwu always B si3bike Verilog HDL u processB si3bike
VHDL. Crrcok 9yBCTBHTEIBHOCTH IIPOLIECCOB.

4.2.24. CucteMuble QyHKIMH s3bIKa Verilog.

4225 3anepxku B szeikax VerilogHDL u VHDL. Vmwuranus HHEPIHMATBHOW H
TPaHCIOPTHOHU 3aIEPiKEK.

4.2.26. CtpyxrypHoe ommcanue cxeMm Ha sppikax VerilogHDL u VHDLua mpumepe
CXEMBI MYJIBTHILIEKCOPA.



4.2.27.TloBenerdeckoe ommcaHue cxeM Ha s3pikax VerilogHDL u VHDLEa mpumepe
CXeMBI MYJIbTHILIEKCOPA.

4.2.28. Onucanue Ha s3pikax VerilogHDL u VHDL CHHXpOHHBIX H aCHHXPOHHBIX CXEM.
Co3aHue U UCIONB30BAHHUE TECTOBOTO OKpYyKeHus Ha s3bikax VerilogHDL u VHDL.

4.2.29. TlpoextupoBanue 1udpoBeix CBUC Ha ocHoBe OHMONMOTEK CTaHIAPTHBIX
aneMeHToB (sueek). Tumooii coctap 6ubnuorexu KMOII aneMenToB.

4.2.30. KMOII Bentrima NAND (M-HE) u NOR (MWJIM-HE): sneMeHTHI, HX KOHCTPYKIIHSA
¥ QYHKIIMOHUPOBAHHUE.

42.31. luarpammel  gBowuHbiX pemmeHnit (BDD) u omepanum Ha HEX. /[pyrue
npencrasnenus bynebix ¢ymkuumi. IlocnenopaTensHO-IApaIebHEIE AHAarpaMMBbl IBOXYHBIX
pemennii (SP-BDD) u ux npumereHue B mpoekTrposadny Nudposbx KMOIT cxem.

4.2.32.11en1p 1 00mHMe IPUHIMAITE MUHAMU3AIMA OyIeBBIX QYHKITMH.

4.2.33. MaTteMaTHdIecKui anmapar Iy PeLIeHUs 3a1a4 KaHaIbHON TPaCCHPOBKH: Irpadsl
TOPU3OHTAIBHBIX U BEPTHKAIBHBIX OTPaHHYEHMH, OUepelb TPACCUPOBKH, PACKPHITHE IUKIIOB B
rpadax orpaHUYEHUH.

4.3.  Cnucok pexomeHo0yemuix UCHOYHUKOS
Ocnosnas:

4.3.1. babymkuHa n.A. [IpaxkTuKy™m o 00BEKTHO-OPUEHTHPOBAHHOMY
IIPOrPaMMEpPOBAHHUIO [DIeKTpoHHBLA pecypc] :Yueb.mocobue / MLA. babymkuna, C.M. Oxynos.
- 4-e m3p., anexTponHoe. - M. : Bunom. Jlabopartopus 3mammit, 2015. - 369 c. - Jloctynm K
3IIEKTPOHHOM BEPCHH KHUTH OTKPHIT Ha caiiTe http://e.lanbook.com/

4.3.2. Komnmaes B.J]. CTpyKTypEI B alropuTMbl 06paboTKY NaHHBIX: Yueb. nocobue / B.
II. Kongaes. - M.: PUOP : Uudpa-M, 2014. — 296 c.

4.3.3. Kpys P.JI. CIpyKTypsl HaHHBIX M IIPOEKTHPOBAHHE HPOrpamMM [DJIEKTPOHHBII
pecype] : Ilep. ¢ anr. : [Yue6. mocobue] / P. JI. Kpys. - 2-¢ u31., aneKTpoHHOE. - M.: brunOM.
Jla6opaTopus 3uanwmit, 2014. - 765 c. http://e.lanbook.com/view/book/66126/.

4.3.4, Tanen6aym D. CoBpeMeHHBIE OTIEpPAIMOHHbIE CHCTEMBI [DNEKTPOHHEI pecype] :
Ilep. ¢ anri. / O. Tanenbaym. - 3-e u3n. - CII6. : ITutep, 2013. - 1120 ¢

4.3.5. Bynax JI.A., Ilerpakos B.W. JlaGoparopHemi IpakTUKyM 1o Kypcy "PaszpaboTka
CAIIP" [Texcr] / II. A. Bynax, B. W. IlerpakoB; MunucTepcTBO 00pasoBanus U Hayku PO,
HarmoHanbHEL HecnenoBaTensekuil yausepeutet "MUDT". - M. : MUOT, 2015. - 52 c.

4.3.6. Mypomues J[.I0. Maremaruueckoe obecrniedenne CAIIP [Texct] : Vue6. mocobue
/ J1. JO. Mypomuies, Y. B. TropuH. - 2-e u3z., nepepad. u gom. - CII6. ; M. ; Kpacronap : Jlams,
2014 http://e.lanbook.com/view/book/42192/.

4.3.7. Kopuees B.W. UnrepakTuBHble rpadudeckue CHCTEMBI [DIEKTPOHHEIA pecype]
:Vue6.mocobue / B. Y. Koprees. - 3-e u3n., amekTporHoe. - M. : bunoM. Jlaboparopus 3HaHW,
2015. - 232 c. http://e.lanbook.com/view/book/8784/.

43.8. 1. H Bexnemumes [u np.]; Ilox pen. AJL IlepeepseBa MozenupoBanue
MHKPOIIPOIIECCOPHBIX CHCTEM Ha 0a3e IporpaMMUpPYEMBIX JOTHYECKHX MHTETPAIBHBIX CXEM C
ucrons3oBarueM Verilog HDL u CAIIP Quartus II [Teker] :. - M. : MUAOT, 2014. - 100 c.

439. A. B. Kopmysos, C. B. Tycee Mapmpyr mnpoextuposanus L[HC.
®usmueckuit cunTes [Teker] :Yueb.mocobue /; MunuctepcTBo 00pasoBaHus M Hayku PO,
HanuoHansHEL! ncelenoBaTensekui yausepeuter "MUDT". - M. : MUOT, 2015. - 72 c.
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4.3.10. Bubmno I1.H.OcHoBs! si3pika VHDL [Tekcr] / I1. H. bubuno. - 6-e m3a. - M. :
JIMBPOKOM, 2014. - 325 c. - (CucTeMBI IPOSKTUPOBAHH).

43.11.Tme6oB A. JI., Komoros H. A., Munneera A. A. MeTomsl MaTeMaTH4ECKOIO
monemuposanus B CAITP CBUC. Vue6.mocobue / A. JI. I'mebos, H. A. Kononos, A. A.
Munzeea ; MunncTepcTBO 06pa3oBanus u Hayku P®, HanmoHaNbHEIA HCCIIEN0BATENBCKHM
yauBepeuter "MUDT". - M. : MUDT, 2013. - 103 c.

43.12.B.M. TlerpakoB "ABToMarw3aius CXEMOTEXHHMYECKOro mpoexThpopanms MC"
Kypc nekmwit. — M.: MUOT, 2016. — 116 c.

Jononnumenvras.:

4.3.13. ®enorona E.JI. Uadopmaruka. Kype meximii: Yueb. mocobue / E. JI. GemoTosa,
A. A. ®enotos ; Per. JL.T. Tarapuna. - M.: ®opym : Uadpa-M, 2011. - 480 c.

4.3.14. Hukonaes B.T. IlpuknangHoe NOporpaMMHpPOBAHHME B HH)KEHEPHBIX pacdeTax
[Texcr] :Yue6.mocobme / B. T. Huxomae ; MunmcrepctBo obpasoBanusi u Hayku PO,
HanuoHansHbI HccIeoBaTenbeckuil yausepeuter "MUDT". - M. : MUOT, 2012. - 200 c.

4.3.15. Tlyxansckuit 1., HoBocensuesa T.51. IIpoexTupoBanre MudpOBBIX YCTPOUCTB.
Vue6uoe mocobue. - CII6. : Jlans, 2012. - 896 c. - http://e.lanbook.com/view/book/2776/.

4.3.16.J1. 1O. Ilumuaa OCHOBHEIE YCTPONCTBA MEGPOBOK MUKPOCXEMOTEXHHUKH [TeKkcT]
‘Vue6.mocobue. Y. 1 /; MummcrepctBo oOpazoBaHus u Hayku P®, HaruoHambHBIT
HccleoBaTenbckuil yausepeutet "MUIT". - M. : MUOT, 2013. - 212 c.

4.3.17.]1. YO. lIumuaa OCHOBHEIE ycTpokcTBa NTU(GPOBOM MUKpocXeMOoTeXHUKH [TekcT]
‘Vue6.mocobue. Y. 2 /; MunucrepctBo oOpasoBanus ¥ Hayku PO, HanmoHanbHbIA
HccnenopaTenbekuil yausepeuter "MUIDT". - M. : MUOT, 2013. - 84 c.

43.18.AB. Kopmymos, IL.C. Bono6yes, B.M. Jlpaxonos "lIpoexTupoBaHHE
sHeprosddexTuBHBX nUdpoBex cxem" M. MUOT, 2012 116 c.

5. TIOKA3ATEJIM 1 KPUTEPUM OLIEHUBAHV PE3YJIBTATOB
BCTVYIIUTEJIbHBIX UCIIBITAHUN

MakcHMaIbHOE KOTHUECTBO GAIIOB 33 OTBET HA OJIMH BOIIPOC COCTABILET 25 OallioB.

KpuTepusiMu OIIEHKY 3HAHUM 110 OTBETaM Ha BOTIPOCHI SIBJIIOTCSL:

- IIOHMMAaHHE CYIITHOCTH M3JIaraéMoro MaTepuaia;

- IPaMOTHOCTh H3JIOXKEHHSI CYTH BOIPOCA, YMEHHC HCIIONB30BaTh HAydHYIO H
CIIEIUAIBHYIO TEPMUAHOJIOTHIO W BECTH AUAJIOT C KOMHCCHEH;

= CII0COOHOCTH MIUIFOCTPHPOBATH OTBET HAa TEOPETUUECKHH BOIIPOC MPAKTHUESCKUMHU
IPHMEPAMHU.

OreHKa KaI0T0 OTBETA OMPENEIIETCs CISAYIOMUM 00pa3oM:

Omnenku oT 21 mo 25 GamioB cTaBUTCA aOUTYpHEHTY, B OTBETE€ KOTOPOTO MPHUBOIATCS
TIOJTHBIE CBEJICHHMS I10 3aJaHHOMY BOIIPOCY, JEMOHCTPHPYETCSA BCECTOPOHHEE, CHCTEMATHIECKOE
¥ rIy6GoKoe 3HaHHE MaTepHaa, MaTepuall M3JI0XKEH JTOTHYHO, MOCNE0BaTENbHO U He TpeOyeT
JOTIOJIHMTENBHBIX TOSCHEHMH, NAIOTCS OTBETHI Ha BCE BOIPOCHI WICHOB 3K3aMEHAIlMOHHOM
KOMUCCHH.

Omnenku oT 16 mo 20 GamioB cTaBUTCS aOUTYpPHEHTY, B OTBETE KOTOPOTO IPUBOIATC
OCHOBHBIE CBEJCHHS IO 3aJaHHOMY BOIIPOCY, AEMOHCTPHPYETCS IIOJHBIC 3HAHHUS MaTepHala,



oTBET cHOPMYIHPOBAH C HE3HAUYUTEIHHBIMU OIMHMOKAMH Ha TEOPETHYECKHH BOIIPOC, U IIOIHOM
OTBETE Ha JOIOJHUTEIBHBIE BOIIPOCH! 3K3aMEHALIMOHHON KOMUCCHH.

Omenku oT 11 g0 15 GamwioB cTaBUTCS aOUTYpPUEHTY, B OTBETE KOTOPOI'O IPUBOLSITCS HE
HONHBIE CBEJEHHS M0 3aIaHHOMY BOTPOCY, JIEMOHCTPHPYIOTCA cjabble 3HaHHA y4eOHOTO
MaTrepuaia, HO B o0beMe, JOCTaTOYHOM Ul JaibHeimedl y4e6bl B MarucTpaType, UMEIOTCS
3aTPyIHEHUS C OTBETAMH Ha JONIOTHUTEIHHEIE BOIIPOCH] WICHOB 3K3aMEHAIIHOHHON KOMUCCHH.

Omenku o 10 OamioB craBUTCA aOUTYypHUEHTY, B OTBETE€ KOTOPOIO IPUBOAATCI HE
HOJHEIE CBEJEHHS IO 3aJaHHOMY BOIPOCY, JEMOHCTPHPYIOTCS CYIECTBEHHBIE IPOOEIBI B
3HAHUSX, HaJIM4YKe 3HAYUTEIHHBIX OMIMOOK B OTBETE, a0UTYPHEHT HE MOXET Pa3bACHHUTEL CYTH
coIepyKaHus TOTO, YTO OH IIPEICTaBMII B KadeCTBE OTBETA HA BOIPOC, HE HAFOTCSA OTBETHL Ha
JIOTIOTHATENTFHBIE BOIIPOCH WIEHOB 3K3aMEHAIIMOHHOM KOMHCCHH.

MaxcumansHasd cyMMapHas OanbHas OI[eHKA OTBETa Ha cOOeceIOBaHUU COCTAaBIAET /35
Oasios.

UrtoroBas  oONeHKa  abMTypHeHTAa  ONpPENENSAETCS  KOIUIETHAIbHO  WICHAMH
SK3aMEHAIMOHHOM KOMMCCHM Ha OCHOBAHHMH TOJIOCOBAHMS IPOCTBIM OonbmmHCTBOM. llpn
PaBHOM YHCJIE TOJIOCOB I'OJI0C IPEACEAATENS ABIAETCS PEIIAOIIAM.

PesyneTaTel cobeceloBaHHS (QUKCUPYIOTCS IPOTOKONOM H IIOJIMCHIBAIOTCS BCEMH
YICHAMH KOMHUCCHH.

[IpueM BCTYIHMTENBHOTO WCHBITaHUS B (GopMe cobeceoBaHMs I[IPOU3BOIUTCS
5K3aMEHALHOHHOM KOMHCCHEH B COOTBETCTBHH C PACIHCAHHEM H CIIUCKaMH aOHMTypHEHTOB,
IIOATOTOBJICHHBIMU IIPHEMHON KOMHUCCHEH.

/ 3aB. xadenpoit IIKMC, . P
PYKOBOJIUTENIb MAaTUCTEPCKON IIPOrPaMMEL % //&&Z/— C.B. I'aBpunos
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