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[ncumnanHel (cneunann3mpoBaHHbIN)

NHTennektyanbHaa 06paboTka gaHHbIX

Cucrembl UCKYCCTBEHHOIro MHTen/1eKTa

NpoeKkTupoBaHMe cUCTEM Ha KpUcTanne

KomnbloTepHbIi NPaKTUKYM
«UHCTpyMeHTanbHble cpeacTBa
NPorpamMmmunpoBaHUA»

CuctemHoe nNpoeKTMpoBaHue LMPpPoBbIX YCTPOUCTB




UHTennektyanbHaa o6paboTKa gaHHbIX

(bbiBWAA: JIMHrBUCTUYECKOE U NporpaMmmHoe obecneveHune AC,
https://www.hse.ru/edu/courses/292683067)

[ou,. KnbiwmHcku 3.C., https://www.hse.ru/staff/klyshinsky
Nou. Boctpukos A.B., https://www.hse.ru/org/persons/47634218

MawunHHoe obyyeHne (Knaccudukauma u  Knactepmsaums [AaHHbIX, MOJIHOCBA3AHHbIE U
rMybuHHble HEMPOHHbIE CETWU), MeTOoAbl BU3yanM3auMU AaHHbIX, MeToAbl 06pabOTKN TEKCTOB,
meToabl 06paboTKku n3obparkeHun.

MaTepuan usyyaerca ¢ NpMMeHeHMeM A3blka nporpammmpoBaHua Python n HanucaHHbIX Ans
Hero 6bubnuorek.

BeinyckHble kBanuukaumoHHble paboTel cTyaeHTOB

Baxaaaspuam

Apcamakoea A. V. «\VogenupoBaHne RU3HEHHOMO UMKNA WHHOBAUWMOHHOA TEXHONOMMA Ha OCHOBE TEKCTOBLIX AaHHbIX®.
MOCKOBCKMIA MHCTUTYT ANEKTPOHUKWA W MaTemaTnkn um. A H. TuxoHoea, 2020

MazuH M. A. «PaspaboTka nporpammHoro obecneyeHna 018 W3BNEYEHNMA MMEHOBAHHBIX CYLWIHOCTEA W3 TEKCTOR Ha
eCTeCTBEHHOM A3biker. MOCKOBCKWHA MHCTUTYT 3MNeKTPOHUKK W Matematkm um. A H. TuxoHoea, 2020

OxankuHa A B. «BeigeneHne nonMcemMudHbIX cnoB 13 rpadia CBA3HOCTY COCEHWX CNOB TeKCTax» . PakynsTeT ryMaHWTapHbIX
Hayk, 2020

JNlorvH H. B. e«lTnatdhopma Ans oUeHKW 3HAHWA aHrMUACKOro A3bIKa C MCNONbL30BaAHWEM KOPNYCHOro Matepuana». GakynsreT
ryMaHuTapHeIX Hayk, 2020

bBapanoe A M. «CucTenma aBTOMaTMYECKON PA3METKN HAYYHEIX CTaTed» MOCKOBCKWA MHCTUTYT 3NEKTPOHWKN U MATEMATKA MM
A H. TuxoHoea, 2020

KonyaraHoea K. M. «[lporpaMmHas cUcTeMa ONA aHanwaa CXoOCTBa TeM WHOCTPAHHEIX HOBOCTHEIX caiToe? . MOCKOBCKMA
WHCTUTYT 3NEKTPOHWEM U mMatematuk . A H. TuxoHoea, 2019


https://www.hse.ru/edu/courses/292683067
https://www.hse.ru/staff/klyshinsky
https://www.hse.ru/org/persons/47634218

CucTtemMbl UCKYCCTBEHHOIO UHTEN/IEKTa
(https://www.hse.ru/edu/courses/339551114)

Nou. Tonopkosa A.C., https://www.hse.ru/org/persons/47632715

[AvcumnavHa BKAoYaeT B cebs pacCMoTpeHMe OCHOBHbIX BOMPOCOB COBPEMEHHOM TEOPUU U
MNPAKTUKM MOCTPOEHUA UHTENNEKTYa/IbHbIX CUCTEM, PACCMATPUBAIOTCA BOMPOCHI NpeacTaB/ieHUs TGnopKoEa o
3HAHWUIM, MNOCTPOEHMA MEXaHU3MOB BbIBOAA, W3YYEHWE JIOTMKM npeaukatoB 1-ro nopAasaka,

aBTOMATUYECKOE NPUHATME PeLLIEHUN, OCHOBAHHOE Ha 3HAHUAX U PaCCyXAEHMUAX.

Mopozoe A. A «llccnenoeadne npobnemsl MCNONL30BAHWA PE3YNETATOR aHanu3oe ykalateneid LLVM npuMeHUTENLHO K
ApxUTEKTYpE SNLOpyCcy MOCKOBCKMA MHCTUTYT SNEKTPOHUKK KM MaTeMaTUKM UM. A H. TuxoHoea, 2020

Kowekapee . A. «Pa3padoTka nporpammHoro obecned4eHns AnNA KPpequTHOMD CKOPWHIa Ha OCHOBE DaHKOBCKWX TpaH3aKkuWuA
knueHTa». MOCKOBCKMIA MHCTUTYT 3NEKTPOHWEKM U Matematukn um. A H. Tuxonoea, 2020

NywwHa E. B. «Pa3padoTka nporpamMMHOro komnnekca ana obpaboTkM, aHanuaa U CTPYKTYPUPOBAHWMA PennUKaLWOHHBIX
nocnegoeatensHocTed JAHK w1 PHK, nonyJYeHHsIX NyTem ceKkBeHMpoBaHMA» . MOCKOBCKWA WHCTUTYT SNEKTPOHUKA W MATEMAaTHKN

. A H. TuxoHoea, 2015

Kynukoe M. A. «lccneqoeadne 1 pa3paboTka nporpaMmMHOre KOMNMNeKca ANA adanuia M Bu3yannaaun MHpOopMAaLWOHHBIX
MOBOAOE B COUMANEHLIX ceTAX: . MOCKOBCKUA MHCTUTYT 3NEKTPOHWUEW M MaTtemaTtukn um. A H. TuxoHoea, 2018

3aebaAnoe A. B. «Mlccnenoeanne v pa3paboTka MeTOL0B pacno3HaBaHuA 0Dpa3oe ANA CHHXPOHHOIO Nepeeona C A3biKa
#ecToe». MOCKOBCKMA MHCTUTYT 3NEKTPOHUEM W MaTtemaTtukn um. A H. Tuxodoea, 20158

HawpamupoB A. H. «VlccnefoeadHie METOOOE CErmMeHTalUnn MaobpakeHnity . MOCKOBCKUA MHCTUTYT SNEKTPOHUKN U MaTEMaTHKW
. A H TuxoHoea, 20158


https://www.hse.ru/edu/courses/339551114
https://www.hse.ru/org/persons/47632715
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YyebHO-NpoeKTHaA naboparopua CUcTeMm aBTOMATU3UPOBAHHOIO NPOEKTUPOBAHUSA

MpoeKkTupoBaHue cuctem Ha Kpuctanne CuctemHoe npoeKkTupoBaHue LUPPOBbIX YCTPOUCTB
Verilog, Modelsim, MIPS apxutekTypa ‘

Undpoeon cuHTe3

Uvdposas cxemorexHuka

HPS (ARM saapo), copt-npoueccop NIOS I,

Lndposas " MNpaktuyeckmn kypc
P PR RE RO N Rt obpaboTKa 3ByKa u rpadpuKkn Ha NJINC,
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KomnbloTepHbIii NpakTUKYMm

«UHCTpyMmeHTaNbHbIe cpeacTBa NPOrpaMMUpPOBaHUAY
(AC) Bepudunkauma npoektos: SystemVerilog, DPI (C++)

Pa3paboTKa undposbix NnpoeKToB Ha Matlab

Pa3paboTka annapaTtHbix peannsaunit MHC: Ha Verilog,
Quartus Prime, Waveform moaennpoBaHue, TenzorFlow+Verilog, openVINO, openCL Ha ogHoniaTHOM

Ha3Ha4YeHWe NMHOB, NpPocTbie NpoekTbl, DE10-lite KOMMNblOTEPE
MHoroagepHsble BbluncantenbHbole cuctemsl Ha MNJIAC

MpoasuHyTblie nnatbl NMJINC, Raspberry Pl 4, JetsonNANO, Intel
NEURAL Compute Stick 2




KM «MHCTpyMmeHTanbHble cpeacTsa nporpammuposaHua» (AC)

(https://www.hse.ru/edu/courses/339559498)

Ct. npen. Pomanosa WU.WU., https://www.hse.ru/staff/iromanova

Pabota B CAIP Intel Quartus Prime, pa3paboTtka npocTbix UMPPOBbLIX CUCTEM B CXEMHOM

penakTope, Bepudbukauma cpeacteamm Quartus Prime, 3HakomcTso ¢ MJTUC.

Kypc gononHsaeTt ancumnamuy: NpoeKkTnpoBaHMe CUCTEM Ha KpUcTanne.

Mpumepbl Tem NpaKTUYECKnX pabor:

e CbHopka nornyeckomn GyHKLUMM B CXEMHOM pedaKTope.
*  MwuHummn3sayma normyeckon pyHkumm. CAHD, CKHO.
* Pa3paboTKa aewmndpatopa agpeca.

e Pa3paboTKka cymmaTtopa.

e [IpOEKTUPOBAHNE KOHBEMEPHOIO YMHOXUTENA.

* [lpoeKTnpoBaHMe nNpocToro yctponcraea Ha MNJIUC.

PaboTbl BbINONHAKOTCA B OCHOBHOM Ha nnaTtax DelO-lite
https://www.terasic.com.tw/cgi-bin/page/archive.pl?
Language=English&No=1021
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https://www.hse.ru/edu/courses/339559498
https://www.hse.ru/staff/iromanova
https://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&No=1021
https://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&No=1021

MpoeKkTupoBaHMe cUCTEM HA KpUcTanne
(https://www.hse.ru/edu/courses/339566536)

[ou. PomaHos A.HO., https://www.hse.ru/staff/a.romanov

Acc. AmepukaHos A.A., https://www.hse.ru/org/persons/207900559
Acc. NNexkHeB E.B, https://www.hse.ru/org/persons/207913081

OcHoBbl Verilog, onucaHue 6a30Bbix UMPpPoOBbIX 6/0KOB (MynbTUNAEKCOPbI, wudpaTopbl, AJY,
undposble aBTomaTbl M T.4.) Ha HDL, pa3paboTka codpT-npoueccopoB Ha npumepe apxutektypbl MIPS
(OAHOTaAKTHbIN, MHOTOTAKTHbIN, KOHBENEPHbIM NpoLeccop)

OCHOBHOWM NMyTb CO34aHMUA 3aKa3HbIXx MMKpocxem (ASIC) oT npoeKkTa, 4,0 KOHEeYHOro Ymna.
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Uudposan cxemorexHmka

" MNpakTnyeckmm Kypc
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https://www.hse.ru/edu/courses/339566536
https://www.hse.ru/staff/a.romanov
https://www.hse.ru/org/persons/207900559
https://www.hse.ru/org/persons/207913081

CuctemHoe npoeKTupoBaHue LudpoBbIX YCTPOICTB
(https://www.hse.ru/edu/courses/339554959)
[lpenogaBaTenu: Te Xe.

flBnaeTcs npoaoKeHnem TpeKa crnew,. AUCUMNAKH C 3 Kypca.

MpoaBuHyTbin Verilog, 0cobeHHOCTM oOpraHmM3auum NamsaTU BbIYUCAUTENbHBLIX CUCTEM, KaK
YCTPOEH K3W B npoueccope, ocobeHHOCTU pa3paboTKM NPOMbIWNIEHHbIX COPTAPOLLECCOPHbIX
anep, Intel NIOS Il, HPS (ARM sapo B M/INC), ocobeHHOCTM pa3paboTKm NporpaMmHO-annapaTHbIX
KOMMNAEKcoB KaKk CucTema Ha Kpuctanne.

[MpaKTUKKM codep:KaT paboTbl No AopaboTtke n moguduraumm schoolMIPS/schoolRISCV aaep,
pabota ¢ NIOS I[I/HPS Ha npoasuHyTbix nnatax Del-Soc/Del0-Standart/Del0-Nano u wux
NPOrpaMMUPOBaAHNE, NOAK/IOYEHNE MOHUTOPA, MbiliK, MK-nynbTa K nnatam, paboTta ¢ BHELLIHEWN
namaTtbio DDR, 06paboTKa 3ByKa U BUAEO.



https://www.hse.ru/edu/courses/339554959

BbicOKOypOBHEBOE U MMUTALLMOHHOE MogeNnnupoBaHue LnudpoBbIX CUCTEM
(https://www.hse.ru/edu/courses/339557910)
[lpenogaBaTenu: Te Xe.

flBnaeTcA 3aBeplleHMEeM TPeKa cnew,. AUCUUNINH € 3 Kypca.

SystemVerilog, Bepudukauma npoektoB ¢ wucnonb3doBaHmem Direct Programming Interface K
A3blKaM BbICOKOro ypoBHS, Pa3zpaboTka umdposbix npoeKkToB Ha Matlab,
Pa3paboTka 601blIMX NPOEKTOB Ha NpPUMepe annapaTHbiX peannsauni UHC:

Ha Verilog, TenzorFlow+Verilog, openVINO, openCL Ha ogHONNaTHOM KOMMbOTEPE,
Pa3paboTka MHOrosigepHbIX Bbl4MCAUTENbHbIX cucTemM (CeTn Ha KpucTtanne)

Ncnonb3ytotca npoasuHyTtble naatbl MJINC, Raspberry Pl 4, JetsonNANO,
Intel NEURAL Compute Stick 2.



https://www.hse.ru/edu/courses/339557910
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https://miem.hse.ru/edu/ce/cadsystem

ynn CA” P AnnapaTHo-nporpammHoe obecneueHue (712, 714)

O6opyaoBaHue Ha FPGA:

* OtnagouHble nnaTtbl DelO-Lite, DEO-CV, Del0O-nano, Del-Soc, De-10-standart, DE4, C5P, Mapcoxoa n nepudepua (Kamepbl, gMcnaen, moaynm
pacwmpeHus, ...) (~100 wr.)

* OkxonopoboTtotexHuka: A-Cute Car, cepBomoTOpHbIe Habopbl.

Pob6oToTexHuKa:

* Pobotbl DarWIN-OP2, DarWIN-Mini, NAO.

e CobcTBEHHbIE NPOTOTUMbI YCTPOMUCTB.

MuKponpoueccopHoe U MUKPOKOHTpOAepHOe 06opyaoBaHue:

 RASPBERRY PI 3/4 (10+ wr.), CubieBoard (1 wrt.).

*  KomnnekTtbl Arduino UNO, Leonardo (aatymKkn, cepBonpuBOAbl, pacxoAHble maTepuansl, NaaTbl, rpadudeckme AnCnien, KonecHbole NaaThpopmbl)
(20 wr).

* [lnatbl oT MunaHgp n HTL, Mogaynb.

*  O6opynosaHue gna MHC: Neural Stick 2, Jetson NANO, OpenVINO u ap.

YuebHble Habopbl ANA LWKONbHUKOB:

* baszoBbI U pecypcHbit Habopbl LEGO MINDSTORMS EV3 (no 5 wrt.).

*  DNEeKTPOHHbIN KOHCTPYKTOP 3HATOK (5 wT.).

BcnomoratenbHoe obopypoBaHue: VI MHOTIO 4ero ,ﬂ,py roro...
* [asnbHadA ctaHuma Lukey-868 (2 wrT.).
* Undposon ocumnnorpad SIGLENT SDS1102CML+. Bce B BallemM paCI'IOpH)KEHMM

* [eHepaTtop curHanos SIGLENT SDG1032X.

e T[lopTaTMBHble ocuuanorpadbl, MyabTUMETPbI.

*  AKKymMynAaTopbol.

3/ nevarb:

* 1 nonynpodeccnoHanbHbiM 3[1 npuHTEpP M Apyroe obopyaoBaHue.
HeupouHtepdeicoi:

* Emotiv Insight, NeuroSky MindWave, Brain Link.



MPOEKTDI

Haquble: CeTU Ha KpuUcTtanne, Knaccudmkauma TeKCToB, HeuMpouHTepdeuncobl
I'IporpaMMHo-annapaTH blé: pobotbi, 3[1-npuHTepbl, Apyrue paspaborTkm
lMporpammHble: UHC, o6paboTka TeKCTOB M ap.

YyacTtue B KOHKYpPCaX: YMHMUK, CTAPT, Innovate FPGA (Intel) u 1.n.

KOH(I)epEHLI,MM: ApPMEHCKOro, poccMmnckue u mexxayHapogHoie (Scopus, IEEE, BAK)

Pabora ANA CTyAeHTa: MNrAC, Hay4yHbIA acCUCTEHT, y4ebHbIN aCCUCTEHT



MPOEKTDI

2020-2021 yuyebHbIV ropa;:

PoboT rekcanoz

Pa3paboTKka cTeHga Aas yaaneHHou paboTtbl c obopyaoBaHneEMm
Pa3paboTka aBTOMATU3NPOBAHHOIO KJ1aCCUPUKATOPA KOPOTKUX TEKCTOB
BblcOKOypoBHEBOE MOAE/IMPOBaHMeE ceTen Ha Kpuctaane (HAP)

N MHOro-mHoOro gapyrux...

2019-2020 yuebHbii1 roa;:

[MIporpamMmHO-annapaTHbIM KOMNJIEKC A5 PAaCNO3HaBaHMA 3MOLIMOHA/IbHOIO COCTOSIHUA YeN0BeKa
[MporpamMmHO-annapaTHbIM KOMNJIEKC A1 PAaCNO3HaBaHMA SMOLMIM N0 BblPaXKEHUIO JINLLA YEeN0BEKA
Cucrtema ANCTaHLMOHHOIO ynpasaeHus poboTom

ABTOMATM3MPOBaHHAA CUCTEMA YYETA U BblAa4YU MaTepUaabHbIX LEHHOCTEN

AHTponomopdHbIN poboT Ha base MJINC

2018-2019 yuyebHbii1 roa;

NHTennektyanbHaga cuctema Ha ocHose [J1IUC: 3D npuHtep
NHTennekTyanbHbI¥ akBapuym Ha 6a3e MNJANC

N3yuyeHue BoamoxkHocTten pobotoB NAO n Darwin OP2



https://cabinet.miem.hse.ru/#/project/354/
https://cabinet.miem.hse.ru/#/project/358/
https://cabinet.miem.hse.ru/#/project/371/
https://cabinet.miem.hse.ru/#/project/355/
https://miem.hse.ru/edu/ce/cadsystem/Face_Recognition_FPGA
https://miem.hse.ru/edu/ce/cadsystem/Face_Recognition_Python
https://miem.hse.ru/edu/ce/cadsystem/Remote_Robot_Control
https://miem.hse.ru/edu/ce/cadsystem/RFID
https://miem.hse.ru/edu/ce/cadsystem/Antropo_Robot
https://miem.hse.ru/edu/ce/cadsystem/3d_printer
https://miem.hse.ru/edu/ce/cadsystem/aqarium
https://miem.hse.ru/edu/ce/cadsystem/Big_Robots
https://miem.hse.ru/edu/ce/cadsystem/Big_Robots
https://miem.hse.ru/edu/ce/cadsystem/Big_Robots
https://miem.hse.ru/edu/ce/cadsystem/Big_Robots

YEMY YYAT HA CNELUUANTUSALNUN AC?

Y Hac He y4yaT NporpaMmmmnpoBaHuto. Bbl U TaK AO/IXKHbI 3TO YMETb.
[MporpammumcT 6e3 NoHMMaHuA Toro, rae 6yaet paboTaTb €ro NPorpamma — He Camblih IYYLLINIA MPOrPaMMMUCT.

Mbl y4MM TOMY, KaK YCTPOEH npoueccop 1 ntobasa umdposasa cuctema M3sHyTpu. Kak co3aatb BbIYUCAUTENBHYIO

cucTemy, Kotopas byaet apdeKkTMBHO paboTaTb € Ballel Nporpammon, U Nporpammy, Kotopasa byaeT 6bicTpo
paboTaTb Ha Ballel annapaType.

Mbl HE Y4MM KOHKPETHbIM HOBbIM PPENMBOPKAM, HO Mbl Y4UM HOBEMLLNM TEXHONOIUAM, TAKUM KaK
BbICOKOMNPOM3BOAUTE/IbHbIE FETEPOreHHbIE BbIYUCAEHUA, CUCTEMbI Ha KPUCTANNE, CETU HA KPUCTANNIe, HEMPOHHbIe

CeETU N NX anrnapartHblie peaandaunm m 1.4.

Bbl cmorkeTe yBUAETb pe3ynbtaT paboTbl Ballen NporpaMmbl He TO/IbKO Ha 3KpaHe KOMMNbHOTEPA UAM MOOUIBHOTO
TenedoHa, HO 1 KaK GYHKLUMOHNPOBAHME eAMHOIo NPOrpPaMMHO-aNMnapaTHOro KOMNaeKca.

Bbl y3HaeTe, 4to Takoe coBpemeHHble CATP 1 UMK NpoekTMPOBaHMA COBPEMEHHOW annapaTypbl.
Bbl y3HaeTe, 4em Ha camom gesie 3aHMMaeTca KomnaHua Intel, n yto Takoe fabless, yto Takoe Bepudpumkauma n HDL.

Mbl Hay4MM Bac He TONIbKO NPOrPaMMUPOBaTb, HO U CAETaeM U3 BaC BbICOKOK/IACCHOIO UHKeHepa.



AE Bbl CMOMXETE PABOTATb MNOCNE CNELUWMANTUSALUN AC?

e yrogHo, rae HYXXHbl NPOrpPamMmmMUCTbl U CNELUaNnUCTbl N0 KOMMNbIOTEPHOMY 060PYA0BAHUIO HAUMHAA OT
BeAyLWuX LLeHTPOB pa3paboTku U 3akaHuuBaa 6aHKamu. Bce 3aBUCUT OT BallMX NpeanoYuTeHUA.

Mbl xoTMM, 4TObbI Bbl paboTanu: B nepenosbix dpabnec komnaHuax B Poccum u 3apybexxkom. KomnaHuax, Kotopble
pa3pabaTbiBalOT NepeaoBble NPOrpaMMHO-annapaTHblie pelwenna. Hanpumep, 3To KOMNaHWUKU, rae y»Ke paborator
Hawwu BbINYCKHUKMU: Intel, Samsung, IVA tech, HTU Moaynb, PKK 3Hepruna, MUCT, AHaekc u ap.

Mpegnonaraerca, 4TO Ayywume BbINYCKHUMKKM cheunannlaumm AC npogosmkat obyyeHuMe Ha COOTBETCTBYHOLLEMN
cneunanusaumm B maructpatype, obyyeHme B KOTopon noctpoeHo Ha 6aze AO «MUCT» (9nbbpyc) no npuHumny
50/50 — NoNOBUHY BpeMEHU CTyAeHTbl opuumanbHo ¢ 3/n pabotator B8 MLCT, a ocTanbHOe Bpems OCBauBalOT
crneuymanbHble ANCUUNINHDBI TaM Xe U Ha 6a3ze MUIM. TpoeKT n BKP ToxKe BbinonHAtoTca B MILCT.

MUCT — rnobanbHaAd poccMiMCKas KOMMaHWA, CheuManu3npylowasca Ha pa3paboTke yHMBEpPCasibHbIX
MWKPOMNPOLLECCOPOB, MUKPOKOHTPO/NEPOB, YNPABAAKLWUX BbIYNCANTE/IbHBbIX KOMMAEKCOB, ONTUMUIUPYIOLLUX U
ABONYHbIX KOMMUNATOPOB N OMepPaLUOHHbIX CUCTEM.

Hanbonee nssectHa 6narogapa csoen paspabotke: dnbbpyc.

[pyron Tpek obyvyeHua B marucrTpaTtype: akageMuyecKas Marmctpatypa, Koraa CTyAeHT noaydaeT CTUNEHAMIo,
COM3MEPUMYI0 CO cpeaHen 3/n, NONOBMHY BpemeHM pabotaeT B MMM M 3aHMMaeTcAd HayyYHbIMWU
nccnegoBaHUAMM, @ OCTa/IbHOE BpemMsa — YYUTCA.
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Monecckuit Ceprent HUKonaesny
DoueHT: [lenapTamMeHT KOMMNbIOTEPHOM
NHXXEHEPUU

AKagemMmunyecKum pykoBoauTesb
obpasoBaTtenbHOM Nporpammbl
NHPopMaTUKa M BblYMCANTENBHAS
TEXHWUKA

MouTa: spolessky@hse.ru

https://www.hse.ru/org/persons/4763
JNlexxHes EBreHnn Bnagumuposuy 4210

AcnunpaHT, aCCUCTEHT, CTaXKep-
uccnepoBartenb: YyebHaa s1abopatopumsa cUCTEM
aBTOMATU3UPOBAHHOIO NPOEKTUPOBAHUA
Mouta: elezhnev@hse.ru
https://www.hse.ru/org/persons/207913081
BbinycCKHMK MNDM

PomaHoB AnekcaHgp HOpbeBuy
DoueHT: JenapTaMeHT KOMMNbOTEPHOM
NH}KEHEPUU

MouTta: a.romanov@hse.ru
https://www.hse.ru/staff/a.romanov

PykoBoguTtens cneymuanusaumm

AmepuKaHoB AnekcaHap AneKkcaHApoOBUY
ACCUCTEHT, aCMUPaAHT, CTaXKep-uccnegosatenb:
YuebHasa nabopaTopus cUCTEM
aBTOMaTU3NPOBAHHOIO NPOEKTUPOBAHMUS
Mouta: aamerikanov@hse.ru
https://www.hse.ru/org/persons/207900559
BbinyCKHMK MU3M

3yHuUH Bnagumup Buktoposuuy
UHKeHep: YyebHaa nabopaTtopums cuctem
aBTOMAaTU3NPOBAHHOIO NPOEKTUPOBAHMUS
MoyuTa: vzunin@hse.ru
https://www.hse.ru/staff/vzunin
BbinycKHUK cneumanusaynm s 2020 .



https://miem.hse.ru/edu/ce/
https://miem.hse.ru/edu/ce/
mailto:a.romanov@hse.ru
https://www.hse.ru/staff/a.romanov
https://www.hse.ru/staff/a.romanov
https://www.hse.ru/staff/a.romanov
https://miem.hse.ru/edu/ce/cadsystem/
https://miem.hse.ru/edu/ce/cadsystem/
mailto:aamerikanov@hse.ru
https://www.hse.ru/org/persons/207900559
https://miem.hse.ru/edu/ce/cadsystem/
https://miem.hse.ru/edu/ce/cadsystem/
mailto:elezhnev@hse.ru
https://www.hse.ru/org/persons/207913081
https://miem.hse.ru/edu/ce/cadsystem/
https://miem.hse.ru/edu/ce/cadsystem/
mailto:vzunin@hse.ru
https://www.hse.ru/staff/vzunin
https://miem.hse.ru/edu/ce/
https://miem.hse.ru/edu/ce/
https://miem.hse.ru/edu/ce/
https://www.hse.ru/ba/isct/
https://www.hse.ru/ba/isct/
https://www.hse.ru/ba/isct/
mailto:spolessky@hse.ru
https://www.hse.ru/org/persons/47634210
https://www.hse.ru/org/persons/47634210

	Специализация �АВТОМАТИЗИРОВАННЫЕ �СИСТЕМЫ
	Дисциплины (общий блок)
	Дисциплины (специализированный)
	Слайд номер 4
	Слайд номер 5
	Слайд номер 6
	Слайд номер 7
	Слайд номер 8
	Слайд номер 9
	Слайд номер 10
	Слайд номер 11
	Слайд номер 12
	Слайд номер 13
	Слайд номер 14
	Слайд номер 15
	Слайд номер 16
	Слайд номер 17
	Слайд номер 18
	Слайд номер 19

