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|. OPTAHU3AIIMOHHO-METOIMYECKUIA PA3JEJI

eab u3y4yeHus1 AMCHUIIHHBI:

[lenbro poBeeHUS JAaHHOW CHENMATIBHOW JUCIUILIUHEI SBJISIETCS MOJyYeHue 0a3o-
BbIX 3HAHHU M OCBOCHHUE CTYAECHTAMH OCHOBHBIX MPUHIIUMIIOB U MPAKTUYECKUX HABBIKOB
MMPOEKTUPOBAHUS CUCTEM MCKYCCTBEHHOTO MHTEIUIEKTA U YIIPABICHUS IIMPOKOrO0 Ha3HA4e-
HUS; MPOBEACHUE aHAM3a CYMIECTBYIONIUX MPOOJIeM, CITOCOOOB WX PEIICHUS U TEPCIeK-
TUBHBIX HANpPaBJICHUN Pa3BUTHS; OCBOCHHUE TEOPETUUYECKUX OCHOB IMPOCKTUPOBAHUS CH-
CTEM MCKYCCTBEHHOIO MHTEJUJIEKTAa, U3YYEHUE PA3JIMYHBIX MOJIXO0J0B K MPOEKTUPOBAHUIO
CHUCTEM HMCKYCCTBEHHOT'O HHTEJUICKTa, NMPUOOPETEHHE HABBIKOB MPOCKTUPOBAHUS CHUCTEM
HMCKYCCTBEHHOT'O MHTEIICKTa C UCTOJIb30BaHUEM (DYHKIIMOHAJILHOTO U OOBEKTHOTO MOIXO0-
JIOB.

3axayu M3y4yeHus: AUCUMIIUHBI:
OcHOBHOI1 3a7aueil npenoaaBaHusl JaHHOW JUCUUILUIMHBL SBIsieTCsl (GOpMHUPOBAHUE TIPE-
CTaBJEHUS 00 OCHOBHBIX KOHLIEMIMIX M METOJAX MPOEKTUPOBAHUS CUCTEM HCKYCCTBEH-
HOTO MHTEJUIEKTA JIJIs1 00pabOTKH MHPOPMALIUU U YIPABIICHHUS.
OpueHTupys MpenoiaBaHue NPOEKTUPOBAHUS CUCTEM Ha o0ecnieueHre PyHIaMEeHTAIbHOU
IIOATOTOBKH, PEAJIN30BATH B IIOJHOM MEPE COOTBETCTBYIOIINE 3a0a4n:
e M3YYUTbh YPOBHM aHAJIM3a NPOEKTHBIX PELICHUN;
e 3HATh METOBI IOCTPOCHHUS CUCTEM MUCKYCCTBEHHOI'O UHTEIUIEKTA U AJITOPUTMBI aHA-
JM3a Ha MaKpOypOBHE;
e 3HATh METOBI IOCTPOCHHUS CUCTEM MUCKYCCTBEHHOI'O UHTEIUIEKTA U aJITOPUTMBI aHA-
JIM3a Ha MUKPOYPOBHE;
e 3HATh METOBI IOCTPOCHHUS CUCTEM MUCKYCCTBEHHOI'O UHTEIUIEKTA U AJITOPUTMBI aHA-
7n3a Ha PYHKIMOHAIBHO-JIOTUYECKOM YPOBHE;
e 3HATh METOJbI NOCTPOEHHUS CUCTEM MCKYCCTBEHHOIO UHTEIIEKTA U AJITOPUTMBI aHA-
JIM3a Ha CUCTEMHOM YPOBHE;
e yMeTh (OopMyNHpOBaTh 3a7ady, BBIACISITb UCXOJHBbIE JAAHHBIE M PE3YJbTAThl BbI-
NOJIHEHUS MTPOLEAYP, IPUHUMATh PEIUICHUE MO MCHOJb30BAHUIO TOM WJIM MHOW MO-
JIeJId, pa3padaTbiBaTh MaTEMaTUUECKNE MOJIEIIH aHAIN3a,;
e HMETh NPEJCTABIECHUE O MPOrPAMMHOM OOECIIEYEHUU METOJIOB aHAJIN3a;



Mecto aucuumiannbl B cTpykrype OIIOIIL: peanusyercs B pamkax 00s13aTeIbHOM

yacTtu 050oka b1 (Mmoxynb 2 «IIpeaMeTHo-coiep KaTeIbHbBIN ).

Ilnanupyembie pe3yJabTaThl 00YUYEHHUs 110 JUCHUIIMHE:

Kon NHaukaTopsl 10CTHKEHUS Ilnanupyemsblie pe3yJbTaThl 00yYeHHSs
KOMIIETEeHIIUH KOMIIeTeHIIHH 10 JMCIHUNJIHHE
3HaTh: 3Haer:
- COBpPEMEHHbIE HH(OPMAIMOH- | - MIPUHIIUIIBI K METOAbI UCIIOIb30BaHUS COBpE-
HO-KOMMYHHUKAITMOHHBIE W WH- | MCHHBIX HHPOPMAIIHOHHO-
TEJUIEKTYaJIbHbIE ~ TEXHOJIOTHH, | KOMMYHUKAIIMOHHBIX U UHTEIUIEKTyaIbHbIX
WHCTPYMEHTAIBLHBIE CPEJIbI, IPO- | TEXHOJOTHIA TSI MOCTPOCHUS TPOTPAMMHO-
rPaMMHO-TEXHUYECKHE iaT- | annapaTHeIX KomuiekToB NN
dbopmbl anst perieHust mpodec-
CHOHAJIbHBIX 3a/1a4.
YMeTs: YmerTs:
- 000CHOBBIBATh BBIOOp | - 00OCHOBBIBATh BIOOP M aHAJIM3UPOBATH MH-
COBpEMEHHBIX WH(OPMAIMOHHO- | (hopMaIuio B 06acT pa3paboTKy U BHEApe-
KOMMYHHKAITMOHHBIX U | HUS IPOrPaMMHO-aINapPaTHBIX KOMIUIEKCOB
MHTEJUIEKTyAJIbHBIX TeXHonoruu, | N
OIIK-2 pa3pabareiBaTh  OpUTHMHAJIbHBIC
MpOrpaMMHBIE  CPEICTBA IS
pemieHus  npodeccroHaNbHBIX
3a/1a4.
Bnaners: Bnaners:
-HaBbIKAMU Pa3pabOTKU OPHUTH- | - HABBIKAMU Pa3pabOTKH MPOrpaMMHOT0 oOec-
HaJTbHBIX IPOrpaMMHBIX | TIEUeHHU JUid peanusanuu cuctem MU
CPEIICTB, B TOM YHCJI€ C HCIONb-
30BaHHEM COBPEMEHHBIX  HH-
dhopmarmoHHo-
KOMMYHHKAITUOHHBIX M WHTEN-
JIEKTYyalIbHBIX TEXHOJOTHH, s
pemieHns  npodeccroHaTbHBIX
3a/1a4.
3HaTh: 3Haer:
- COBPEMEHHOE MPOTrpaMMHOE U | - COBPEMEHHOE IPOTPAMMHOE U alMapaTHOE
anmnapaTHoe obecrieueHue | obecriedyeHne KOMIUIEKCOB HCKYCCTBEHHOTO
MH()OPMAITMOHHBIX U | UHTEIJIEKTA.
ABTOMATHU3HPOBAHHBIX CHCTEM.
YMeTs: Ywmeer:
- MOJEPHHU3UPOBATh MPOTPAMM- | - MOJAEPHU3UPOBATH MPOTPAMMHOE U arlmapat-
OIIK-S5 HOE U ammapaTHoe o0ecrieueHne | Hoe 00ecredeHrne KOMITJIEKCOB HCKYCCTBEHHOTO

MH(OPMALIMOHHBIX U aBTOMATH-
3UpOBaHHBIX CUCTEM JJIs pellle-
HUs TpoeCCHOHATIBHBIX 3a/1a4.

HUHTCIIJICKTA.

Bnaners:

- HaBBIKAMH pPa3pabOTKH TMpo-
rPaMMHOI0O Y aIIapaTHOro
obecrieueHrss THPOPMAITMOHHBIX
U aBTOMATU3UPOBAHHBIX CHUCTCM
JUIsl pemieHusi npodeccruoHab-

Bnaneer:

- HaBBIKAMHU Pa3pabOTKHU MPOTPAMMHOTO H arl-
HapaTHOI‘O OGGCHG‘-IGHI/ISI aBTOMaTI/I3I/IpOBaHHbIX
CHUCTEM ISl peHIeHHUs] MPOQPECCHOHAIBHBIX 3a-
ag.




HBIX 3aJ1a4.

OIIK-6

3HaTb:

- anmaparHble CPEJICTBA U IUIAT-
¢dopmbl  MH(DPACTPYKTYpBl HH-
(OpMAIIMOHHBIX ~ TEXHOJOTHIHA,
BUJIbI, HA3HAYCHUE, APXHUTEKTY-
Py, METOBI pa3pabOTKU U aJIMU-
HUCTPUPOBAHUS  MPOrPaAMMHO-
anmapaTHbIX KOMIUIEKCOB 00b-
eKkTta Tpo(ecCHOHANBLHOU Jes-
TEJBHOCTH.

3Haer:

- ”H(OPMAIIMOHHBIE TEXHOJIOTHUH ISl OPTaHH-
3aruu cuctem N

- METOJIbI Pa3padOTKH U aIMUHUCTPUPOBAHUS
cuctem N

YMers:

- aHAJIM3HUPOBaTh TEXHUYECKOE
3alanne, paspadaTbiBaTh M OIl-
TUMHU3UPOBATh  MPOTPAMMHBIN
KOJ| JJisl pelleHus 3axad obpa-
00TKM HMHPOPMAIIMK W aBTOMa-
TU3MPOBAHHOTO  MPOEKTHUPOBA-
HUSI.

Ywmeer:

- aHAJIM3UPOBATh U pelIaTh 3a/1a4 B 00JIaCTU
noctpoenus cucrteM N

- pa3pabaTbIBaTh MPOTrPaMMHbBIE PELICHUS CH-
crem M1

Bnaners:

- HaBBIKAMH COCTABJICHHS TE€X-
HUYECKOW JOKYMEHTAIUH 110 UC-
MOJIb30BAHUIO U HACTPOMKE KOM-
IIOHEHTOB IIPOrPaMMHO-
aIrapaTHoro KOMIUIEKCA.

Bnaneer:

- HaBBIKAMU JJOKYMEHTUPOBAHUS (YHKIIUO-
HaJlbHBIX BO3MOXKHOCTEM cuctem M

- HaBBIKAMU COCTABJICHUSI OTYETOB O MPO/JIE-
JaHHOM pabote

€ YKa3aHMEM KOJHMYEeCTBA YACOB, BbIICJECHHbIX HA KOHTAKTHYIO padoTy 00y4aoumuxcs

Il. COAEP’KAHUE U OFBEM JIUCLHUIIJINHBI

¢ nmpenoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHII) 1 HA CAMOCTOSATEILHYI0 padoTy

Ounas popma o0yueHust




HaunmeHoBaHue pa3aejioB U TeM

Bceero

AyIUTOpHBIE 3aHATHSA

JK

m3

Jb

Cam.pao.

Pa3znen 1. OcHOBHbIE NOHSATHS U
THIIBI CHCTEM UCKYCCTBEHHOI'O
HHTEJLJIEKTA.

94

4

90

OCHOBHBIE IPUHIIUITEI IOCTPOCHHE
MaTeMaTHIeCKUX Mojeiei. [ToHs-
THE 3HaHUW. Monenu 3Hanui. VH-
JKCHEpUS 3HAHUI.

47

45

JleknapaTHBHOE IPOrPaMMHpPOBa-
Hue. Jlornueckue S3pIKU MPOrpam-
mupoBanusi. DopManbHOE onuca-
HHE pe3yNbTaTa paboThl IPOTrpaM-
Ma.

47

45

Pazgen 2. AIropuT™Msbl HCKYyC-
CTBEHHOI'0 HHTEJLIEKTA.

186,7

14

18

154,7

3agaua ri1o0anbHONH ONTUMHU3AIINAHN.
DBpUCTHYECKUE ATOPUTMBI ONTH-
MH3ALUH.

66

50

Annpokcumanus. Mojenu uckyc-
CTBEHHOTO HHTeuIeKkTa. O0yueHue
¢ yuutenem. O0ydeHue 6e3 yuaute-
1151. OByUeHHE C TTOJIKPEIICHHEM.

66

50

3amaun KIaccupUKanuy, KIacTepu-
3allUH ¥ PErPeCcHU B HCKYCCTBEH-
HOM HHTeJUIeKTe. [IpetuKTHBHAs
AQHATUTHKA.

72,7

54,7

Hpomeofcymotma}z ammecmayus

Oxzamen - 0,3

HUmoeo 3a 1 cemecmp

288

18

18

2427

B T.4. IpaKTHYCCKas NoAroToBKa

Paznen 3. UHcTpyMeHTA/ILHBIE
CpelCcTBa H annapaTHoe odecre-
YyeHHe HCKYCCTBEHHOTO MHTeJI-
JIeKTa.

206,7

18

18

134,7

Posb BBIYHCIHUTENBHBIX CPEICTB
JUTSL PeaTH3aI[iH CUCTEM UCKYC-
CTBEHHOI'0 MHTEJUIEKTa. BeIauciu-
Tenu oberero HazHaueHus. Crenu-
ATM3MPOBAHHBIC BHIYHCITUTEIIH.

57

40

KoHremnys BeraucnuTenei ¢ Mac-
COBBIM IMapajuienu3MoM. Marpuy-
HBIE ¥ HeWPOMOpPQHEIE TPOIIECcCO-

pBL

53

40

UcnonszoBanne GPU mnsa mapan-
JIENBHBIX BhIUucIeHud. CTaHIapThI
OpenCL, CUDA. Kernel-based
POrpaMMHPOBAHUE.

53

40

IIporpamMmHBIE CTEKHM MNapauieib-
HBIX BBIUMCIEHUN. bubnuoreku mis
napauIeIbHBIX BBIYHCIIEHHH.
YcKOpeHHe MaIMHHOTO O0YYEHHSL.

437

14,7

Hpozweofcymotmaﬂ ammecmayus

Oxkzamen - 0,3

Hmoeo 3a 2 cemecmp

170,7

18

18

134,7

HUTOI'O:

468

36

36

3774

O4Ho-3a04Hasi GopMa 00yUYeHUSsI He peanusyemcs.

3aounas popma ne peanuzyemcs.

I11. OEHOYHBIE MATEPHAJIBI JJISI TPOBEJAEHWS TEKYIIIEA U
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MMPOMEXYTOUYHOM ATTECTAIIMNA OBYYAIOIIIUXCA MO JUCIUIIINHE

Texkymuid KOHTPOJIb

Tekymias aTTecTausi IpoBOJUTCS B opMe KOHTPOJIbHOM paboThl, TecTa, pedepara,
TBOPYECKOTO 3aJaHus, Kelca U ap.

Al:

Urto Takoe HEHpOHHAs CETh?

- + DTO MaTeMaTH4YeCcKass MOJIeIb, IMUTUPYIOIIAs padoTy OMOJIOTHYECKUX HEUPOHOB.
- DTO cucTeMa, COCTOSIIAs UCKITFOUUTEIIHHO U3 allllapaTHBIX KOMIIOHEHTOB.

- D10 HabOp aNTOPUTMOB JIJISl aHAIIN3A TEKCTOB.

- D10 crocobd 00paboTKU N300pAKEHUN.

A2:

Kaxkue Tunbl 00yueHus UCIIONIb3YIOTCS B MAIIMHHOM 00y4YeHUU?

- + OOyueHue ¢ yuutesnem, o0ydeHue 6e3 yuuressi, 00ydeHHe ¢ MOAKPEIUICHUEM.
- Tonbko OOyueHUE C yUUuTEIEM.

- Tonbko oOyueHue 6e3 yuuTers.

- Tonpko 00yUeHHUE C TOAKPETIIICHHUEM.

A3:

Kaxk Ha3bIBaeTcs npoiecc MUHMMU3ALUK OIMOKU MOJIETU IpU 00y4YeHun?
- Perpeccus.

- OnTumusanus.

- + O6paTHOE pacpOCTPaHEHUE OLITUOKH.

- Anmpoxcumanusi.

Ad4:

Kaxoit s13b1k TporpaMMUpOBaHUS Yallle BCET0 UCTIOIb3YETCS A pa3padOTKU CUCTEM HC-
KYCCTBEHHOI'O MHTEJIJIEKTa?

- JavaScript.

- C++.

- Python.

- + Bce BhIIenepeynciIeHHOe MOKET HCTOIb30BaThes, HO Python siBnsiercs Hanbosee mo-
MyJISPHBIM OJ1aroiapsi OOMIUPHON dKOCUCTEME OMOIMOTEK U MHCTPYMEHTOB.

A5:

Urto Takoe rirybokoe oOyueHue?

- Metoa paboThl ¢ OOIBIIMMH TaHHBIMHU.

- Cioco0 onTUMH3aIMKA MOJIETICH.

- + [Moakmacc MalMMHHOTO O0yUYEHUS, KOTOPBIN MCTOIb3YeT MIyOOKHe HEHPOHHBIE CETH
JUTSL U3BJICYEHMSI IPU3HAKOB U3 HEOOPaOOTaHHBIX TAHHBIX.

- AJITOPUTM KJIACTEPU3AIIHH.



AG:

Jlns kakux 3a71a4 00bIvHO npuMeHseTcs Meto K-ommkaitmmx coceneid (KNN)?
- Knaccudukanms.

- Knacrepuzamus.

- Perenepariust JaHHBIX.

- + Bce BhIIIEIEpEYNCIICHHOE.

AT:

UYro Takoe cBepTouHas HelipoHHas ceTh (CNN)?

- Tun HEeMpPOHHOM CeTH, UCTIONB3YEMBIN i paOOTHI C BPEMEHHBIMH PSIaMH.

- Heiiponnas ceTs, mpumensiemast 1151 00pabOTKH €CTECTBEHHOTO SI3bIKA.

- + Tun HepOHHOM ceTH, MHUPOKO UCIOJIb3YEMBIN ISl 00paOOTKU N300paKeHHU U BUAEO.
- Heitponnas cetb, paboTtaronias ¢ TaOJIUYHBIMU JaHHBIMU.

A8:

Urto takoe TensorFlow?

- bubnmoTeka 1151 paboThI ¢ U300PAKEHUSAMH.

- Cucrema yrnpaBiieHUs! 0a3aMu JaHHBIX.

- + OTkpbITasg OUOIMOTEKA JIJIsT MAIIMHHOTO 00y4eHus oT Google.
- UHCTpYMEHT 1)1l BU3YyaIu3alluy JTaHHbBIX.

A9:

UYrto takoe PyTorch?

- OpeitMBOPK U1 BEO-pa3paboTKu.

- bubnmoreka s paboThI ¢ TpadUKOH.

- + OTkpbITHH PpeMBOPK 115 TIIyOOoKOoTO 00yueHus ot Facebook Al Research.
- [TakeT U1 CTATUCTHYECKOTO aHAJIN3a JaHHBIX.

Al0:

Yro takoe nepenactpoiika (fine-tuning) B koHTEKCTE MAIIMHHOTO O0YYCHHUS?

- [Iporiecc ynydiieHrus NpoOU3BOAUTEILHOCTH MOAEIHU ITyTEM U3MEHEHUS TUIleprapaMeT-
pOB.

- [Ipouiecc ynaneHust U30BITOUYHBIX TapaMETPOB MOJICIIH.

- + [Iporiecc aganTanyu NpeaBapuTeIbHO 00YUEHHOM MOJIeNIM K HOBOM 3a7a4ue myTeM J0-
MOJTHUTEILHOIO 00yUEeHHS HAa HOBBIX JIAaHHBIX.

- [Iponiecc TecTUpOBaHUS MOJIEIN HA PA3INYHBIX HAOOpaxX JTaHHBIX.

IIpumepHas Tematuka pedeparon

Bot circok BO3MOXKHBIX TeéM pedepaTos o nucuuiuinne «lIporpamMmmHo-anmnaparHble
KOMILIEKCHI UCKYCCTBEHHOI'O UHTEIIIIEKTa:

1. Mcropus pa3BUTHA UCKYCCTBEHHOTO MHTEJUIEKTA: OT MEPBBIX UJIEH 10 COBPEMEHHBIX
JTOCTHKECHUU



2. ApXUTEKTypbl HEHPOHHBIX CETEW: CPABHUTEIbHBIN aHAIN3 U IPUMEHEHNE

3.

MCTO,ZIBI MAallIMHHOT'O O6y‘{eHI/I}I: KJ'IaCCI/I(I)I/IKaHI/IH, perpecCusd, KIIaCTCpu3anusa

4. I'mybGokoe o0yueHue: MPUHIUIIBI, METOABI U IPUMEPHI IPUMEHEHUS

5.

O6pa60TKa CCTCCTBCHHOI'O sA3bIKAa C MCITIOJIB30BaAHUCM MCTOI0B nn

6. KoMnproTepHOE 3peHNE: OCHOBBI 1 COBPEMEHHBIE MOIXO0/IbI

7. llpumenenue M B MenuinHe: AUarHoCTHKA 3a00JIeBaHU U TTEPCOHATU3UPOBAHHAS
MEIHMIIMHA

8. Otuka u 0e301macHOCTh UcnoJib3oBaHus MIM: BEI30BBI U IEPCIIEKTUBBI

9. UuctpymenTsl 1 OnbnmoTexu ams paspadotku MMU-cuctem: 0630p U cpaBHEHHE

[IpomerxyTouHas arrecTanys o0y4yaroMuXcsl OCYLIECTBIsIETC B (hOpMeE 3K3aMEHOB C

HCIIOJB30BAHUCM CIICAYIOMIUX OLCHOYHBIX MATCPUAJIIOB!

W

WD

9.

Bomnpocsl k 3k3aMeny
(1 cemecTp, ouHas popMa 00y4UeHHUs)

. OnummuTe 0OCHOBHEBIC IIPUHOUIIBI IIOCTPOCHUA MAaTCMATHUCCKHUX MOIIGJIGﬁ M 3Tallbl OTOTO

Imponccca.

. ,[[aﬁTe OIIPCACIICHUC ITOHATHUIO "3HaHMA" B KOHTEKCTE HHXKCHCPHH 3HAHUU.
. Hepe‘{HCHHTe CYIICCTBYIOIINC BHUIbI MOI[GJICﬁ 3HAaHUU U oxapaKTepmyﬁTe UX 0coOeH-

HOCTH.

. CpaBHUTE NEKIAPATUBHOE IPOTPAMMHUPOBAHUE C UMIIEPATUBHBIM U MOSICHUTE OTINYMS.
. Pa3bsicHuTE JIOrMKYy paboThl JOTHYECKUX SI3BIKOB TPOrPaMMHUPOBAHMUS.
. IlpencraBpTe (popmanbHOE OMMCaHUE pe3yibTaTa padOTHI MPOrPaMMBbI B JIEKJIApaTH B-

HOM IMOAXOJIC.

. Oxapaktepu3yiiTe 3aj1auy rJ100a1bHON ONTUMHU3AIMN U OOOCHYNUTE €€ BaXKHOCTb.
. [IpuBeauTe mpuMep 3BPUCTUUYECKOrO aITOPUTMA ONTUMHU3ALMKU U MOSICHUTE €r0 MpPHUH-

AT PaOOTHI.
OnpenenuTe, 4TO TaKOe anPOKCUMAITUS, U TIOKAKUTE CBSA3h C MOJEISIMHU HCKYCCTBCH-
HOT'O MHTEJIJICKTA.

10. Packpoiite paznuuus Mexay o0ydeHueM ¢ yuuTeaeM, 00ydeHuemM 0e3 yuuTess u o0y-

YCHHUCM C IIOAKPCIINICHUCM.

11. YkaxxuTe CymHOCTh 3aJ1a4¥ KJIacCU(PUKAIMKI B UICKYCCTBEHHOM MHTEIUICKTE.
12. O0BsicHUTE, UTO TaKOE KJIacTepU3allvs, 1 HA30BUTE U3BECTHBIC BaM METOIbI €€ peasu-

3a1uHu.

13. IosscHUTE MOHATHE PETPECCUU B KOHTEKCTE HCKYCCTBEHHOTO MHTEIIJIEKTA.
14. OObgcHUTE, UTO TaKOE MPEAUKTUBHASI aHATUTUKA, U MPUBEIUTE MPUMEPHI €€ UCTIOJb-

30BaHUs B OM3HECE.

15. TlepeurcnuTe OCHOBHBIE KOMIIOHEHTBI CUCTEMBI UCKYCCTBEHHOTO MHTEIIJICKTA.

16. Pacckaxkute 0 pojii METAO3HAHUS B CUCTEMaX UCKYCCTBEHHOTO MHTEIIEKTA.

17. Onpenenure 3HaueHne Oa3bl 3HAHUI B CUCTEMAaX UCKYCCTBEHHOTO MHTEIJIEKTA.

18. Ykaxxute orpaHU4eHMs KJACCUYECKOT0 TOJIX0/1a K CO3/IaHUIO SKCIIEPTHBIX CHCTEM.
19. V310%1TE€ OCHOBHBIE MPUHITUIIBI TOCTPOCHUS OHTOJIOTHIA.

20. Onucarb reHETUYECKUN aNTOPUTM U OOBSICHUTD €r0 MEXaHU3M PaOOTHI.
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21. IlpoBectu paznuune Mexay 0alieCOBCKOM CEThIO U HEHPOHHOM CETHIO.

22. Boigenuts npo0sieMbl, BO3HUKAIOIINE MpU paboTe ¢ OOJbIIMMU 00beMaMHU JaHHBIX B
MOJIEJISIX UCKYCCTBEHHOI'O UHTEJUICKTA.

23. O0bsAcHUTH sABiIeHUE overfitting ¥ MPeAIoKUTh CIIOCOOBI €r0 NPEJOTBPAIICHNUS.

24. PaccMoTpeTh MpeMMYyIIECTBA HCIOIb30BaHUSI aHCAMOJIEBBIX METOJOB B MAIIMHHOM
0Oy4eHUHU.

25. OnucaTth METOA IPAIUEHTHOTO CITyCKA U €r0 NPUMEHEHUE B 00YyYEHUN HEHPOHHBIX Ce-
TEM.

26. YkazaTh Mepbl KaueCcTBa, UCIOIB3YEMBIE /IS OIICHKU TOYHOCTH KIACCH(PUKATOPOB.

27. CpaBHUTH JIMHEHHYIO U HETMHEUHYIO PETPECCHUIO.

28. OnpenenuTh BpEMEHHBIE PSAIbl U OMHCATh METOABI UX 00pabOTKH B MOJENSIX HCKYC-
CTBEHHOT'O MHTEJIEKTA.

29. IlepedyncauTh METOJbI YMEHBIIECHUS Pa3MEPHOCTH JAHHBIX B 3a/ayaX MAIIMHHOIO
oOyJeHus.

30. Iloka3zaTh, KakuM 0Opa30M MOKHO OLIEHUTh Ka4e€CTBO KJacTepU3alluu.

Bomnpocsl k 3k3aMeny
(2 cemecTp, ouHas popMa 00y4eHUs1)

1. [Ipoananu3upyiTe poJb BEIYMCIUTENBHBIX CPENCTB B PEATU3AUU CUCTEM UCKYCCTBEH-
HOT'O MHTEJUIEKTA.

2. OxapakTepu3yiuTe OCHOBHBIE CBOMCTBA YHUBEPCAIBHBIX BBIUMCIUTENICH U UX IPUMEHE-
HUE B CUCTEMAaxX UCKYCCTBEHHOI'O MHTEIUIEKTA.

3. CocraBpTe MEPEUYEHDb CHENUATU3UPOBAHHBIX BBIYMCIUTENEH W ONUIIUTE UX OTINYH-
TEJIbHBIE YEPTHI.

4. PackpoiiTe KOHUEMINIO BBIUUCIUTENICH C MACCOBBIM MapaJIJIEIM3MOM U MPEICTABbTE €€
PAKTUYECKYIO PEATHU3ALUIO.

5. OueHnrte NpenMynIecTBa MaTPUUYHBIX ITPOLIECCOPOB I BBINOJIHEHUS ONEPALMHA B CH-
CTEMaX MCKYCCTBEHHOT'O MHTEJUIECKTA.

6. OnumwuTe apXUTEKTYpPHBIE OCOOCHHOCTH HEHPOMOPQHBIX MPOIECCOPOB U CEphl UX
IPUMEHEHUS.

7. O0bsicaute 3¢ dexTuBHOCTh Tpaduueckux mnpoieccopoB (GPU) anga mapanmienbHbIX
BBIYMCJIEHUN B CUCTEMAX UCKYCCTBEHHOI'O MHTEJICKTA.

8. CpaBaute cranaaptel OpenCL u CUDA, ucnone3yemsie sl IPOrpaMMUPOBAHUs Ha
GPU, u BbII€INTE UX KIIFOYEBBIC PA3TUYMSL.

9. Onummure, uro Takoe kernel-based mporpammupoBaHue, U NPOAEMOHCTPUPYHUTE €ro
IIPUMEHEHHUE B KOHTEKCTE MAPAJIJIENbHBIX BBIYUCICHUMN.

10. Ilepeuncante OCHOBHBIE MPOrPaMMHBIE CTEKH IS TAPAJUIEIbHBIX BBIYMCICHUN U MO-
SCHUTE UX NPEIHA3HAYCHHUE.

11. BeibepuTte HECKOJIBKO MOMYJSPHBIX OMOMHOTEK Uil MapauIeTbHBIX BBIYUCICHUN U
00OCHYITE MPUYMHBI KX TOMYJISIPHOCTH.



12. TlokaxuTe, KaK CIEUATU3NPOBAHHOE 00OPYI0BaHHE YCKOPSET MPOLIECCHl MAITHHHOTO
oOyJeHus.

13. IIpowmiumrocTpupyiiTe OCHOBHBIE NpenmyiiecTBa ucnonb3zoBanuss GPU nepen CPU s
3aJ]a4 MalIMHHOTO OOy4YEHUS.

14. Onumumre apxurekrypy coBpeMeHHbIX GPU n 00bscHUTE, KaK OHA aJallTUPOBaHA JJIs
NapaJJIeIbHBIX BBIYMCICHUN.

15. Haiinure u npoaHaJM3UpylTe OCHOBHBIE TPYIHOCTH, BOSHHUKAIOUIUE MPU pa3pabOTKe
IpOrpaMMHOT0 oOecTieueHus s mapasuiedbHbIX Beiuncienuit Ha GPU.

16. U3yunrte pynkuun 6ubnrorek tuna cuDNN u cuBLAS u onieHuTe ux BKJIaJ B yCKO-
peHue TiTyOOKHX HEHPOHHBIX CETEH.

17. Onpenenure MeToNbl pacupeneiaeHuss Harpy3ku Mexay sapamu GPU npu BeimosHe-
HUU NapaJlJIeIbHBIX BRIUUCIECHUH.

18. O6bsicaute konuenuuo SIMT (Single Instruction Multiple Threads) u e€ Bomuioie-
Hue B apxutektypax GPU.

19. IlpencraBpTe MEXaHW3MBl YIPaBICHUS NAMSATHIO B MApaUICJIbHBIX BBIYMCIICHUSIX Ha
GPU.

20. Ipennoxute NOAXOABI U1l MOBBIIEHUS 3()PEKTUBHOCTH MapaJlIeIbHOTO IPOrpaMMHU-
poBanus Ha GPU.

21. PaccmoTpuTe B3auMozeicTBHe MeXIy LieHTpalbHbIM mporeccopoM (CPU) u rpadu-
yeckuM mpoiieccopom (GPU) B enunol cucreme.

22. Ouenure (paxTopsl, BAUSIOMME HA BbIOOp Mexay ucnonb3zoBanueM CPU n GPU nns
peneHns OnpeaeaEéHHON 3a/1a4l B CHCTEME NCKYCCTBEHHOTO MHTEIIIEKTA.

23. Onpenenure OrpaHUYEHHUs, cBsA3aHHble ¢ npuMeHeHneM GPU mid mapannenbHbIX BbI-
YUCJICHUM, U IPEAJIOKUTE IyTH UX 00X07a.

24. OueHuTte NMOTEHLIMAN MporpaMmmupyeMbix BeHTHIbHbIX MaTpull (FPGA) B cucremax
MCKYCCTBEHHOTO MHTEJIIEKTA.

25. Ilpennoxute NepCreKTUBHBIE HANIPABJICHMS PA3BUTHS BBIUNCIUTEIBHOW TEXHUKHU JUIS
CHUCTEM MCKYCCTBEHHOI'O MHTEIIEKTA.

|V.IIEPEYEHB JIUTEPATYPBI, HEOEXOJIUMOM JIJIsI OCBOEHMUSI JIUC-
IUIIJINHBI

4.1. OcHoBHasI JIUTEPATYypa
1. 3aeopynvko, FO. A. UckyccTBeHHBIM UHTEIUICKT. MHKeHepus 3HaHul : yaeOHOe TI0CO-

oue s By3oB/ FO. A. 3aropyneko, I'.b.3aropynsko. — MockBa: W3gaTenbcTBO
Opaiit, 2024. — 93 c. — (Briciiee oOpazoBanue). — ISBN 978-5-534-07198-6. —
Texct : anextponHblt // OOpazoBarenbHas mmiaatgopma HOpaitt [caiit]. — URL:

https://urait.ru/bcode/540987 (nata obpamienus: 01.09.2024).
2. beccmepmmuniit, M. A. VIckycCTBEHHBIN MHTEIUICKT. BBe/IeHHE B MHOTOAreHTHbBIEC CHCTe-

MBI . yueOHuk s By3oB/ WM. A. beccmepthbiii. — Mocka : M3gatenscTtBo IOpaidt,
2024. — 148 c. — (Bricmee obOpazoBanme). — ISBN 978-5-534-20348-6. — TekcT
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anekTpoHubii  //  OOpaszoBatenbHas 1uiarpopma  FOpaitt  [caiit]. —  URL:
https://urait.ru/bcode/557988 (nata obpamenus: 01.09.2024).

4.2. lonoJiHUTEIbLHAS JIUTEPATYpPAa
1. beccmepmuniii, M. A. CucteMbl UCKYCCTBEHHOTI'O MHTEJUIEKTA : ydyeOHOE mocoOue
s By3oB / M. A. beccmepTHblil. — 2-¢ u3a., ucnp. U gon. — Mocksa : M3narenscTBo
Opaiit, 2020. — 157 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-07467-3. —
Texcr : anextponnstii / IBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451721 (mara
obpamenus: 01.09.2024).

V.HEPEYEHb PECYPCOB UH®OPMAIINOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXOJUMBbIX
JJIA OCBOEHUSA INCHUIIJIMHBI

Ne
Cceblika Ha HaunmenoBanue pa3padoTku B
nn o . JocTrynHocTh
HH(OPMaLIMOHHBIH pecypc 3JIEKTPOHHOI opme
HNHdpoypok: 06pazoBaTenbHbIH HH-
TepHeT-IpoeKT Poccuu. Briouaer:
1. https://infourok.ru/ KOHCTICKTBI YPOKOB, MPE3CHTALIMM, CB0OOHBII AOCTYIT
TECTHI, BUACOYPOKH U PYTHE MaTe-
pHaIBI [0 IPeIMETaM IIKOIbHON
MIPOTPaMMBI.
Poccuiickoe o0pa3zoBanune: Meje-
pajbHbIi noptaJ. Bkialoyaer CB0OOHBIN KOCTYII
CCBUIKH Ha MOPTAJIBl U CAlThl 00pa3o-
http://edu.ru/ BaTEIbHBIX YYPEXKIECHUH; TocCynap-
2. CTBEHHBIE O00pa30BATENLHBIE CTaH-
JAapTbl; HOPMATHUBHBLIC JTOKYMCHTHI;
KaTaJior 3KCKYypCHMH U 00ydYaroumx
MIPOrpamMM.
HNudopmarnka [D1eKTpOHHEIIH pe-
3. wwwe.intuit.ru/studies/courses cype] : oTkphiITHIC HHTEPHETRYPCHI CB0OOHBIN KOCTYII
«MHTYHTY //HaMOHATIBHBINA OTKPHI-
Tl yHUBepcuTeT «MHTYyHT?
VI.COBPEMEHHBIE [TIPO®PECCHUOHAJIBHBIE BA3bI JTAHHBIX
N THOOPMALIMOHHBIECITPABOYHBIE CUCTEMBbI
Ne CcbliIKka Ha HanmeHoBaHMe pa3paGoTKH B 3JIEKTPOH-
. . JocrynHocTh
nn uHGpOpMaNMOHHBII pecypc Hoii opme
DNeKTPOHHO-OMOIMOTeYHAs Perucrpanus uepes nro-
cuctema (ObC) 00l YHUBEPCUTETCKUI
YHuBepcuterckast OnbIMoTeKa oH- KOMIIBIOTED.
JIafH B nanbhelimem npeno-
1. http://www.biblioclub.ru CTaBJISICTCSI HEOTPAHUYCH-
HbIA UHAWBUTyaTbHbBIN
JOCTYM U3 JI00O0H TOYKH,
B KOTOPOU UMEETCA J10-
CTyn K cetu MHTEpHET
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Poccutickuit uadopmarmonasiii mop- | CBOOOAHBIN TOCTYII
2. www.elibrary.ru Tax B 00JIACTH HAYKH, TEXHOJIOTHH,
MEIUIIUHBI 1 00pa30BaHuUs

O6pazoBarensHas mardopma FOpaiit — Perucrpanus uepes nro-
00pa3oBaTenbHbBIN PeCypc, JEKTPOH- | 00N YHHBEPCUTETCKUN
Hast OubInoTeEKa U HHTCPHCT-MAra3nH, | KOMIIBIOTCP.

IJie YUTAIOT U MOKYIAIOT JIEKTPOH- B nanbueiimem npeno-
HBIC U TICYaTHBIC YICOHUKH aBTOPOB CTaBJISIETCS HEOTPAHUYECH-
3 https:/furait.ru/ — npenojaBaTese BEAYILIX YHH- HBIN I/IH,I[I/IBI/II[yaJ'IUBHHﬁ
BEPCUTETOB JJI BCEX YPOBHEM Mpo- JOCTYII U3 JII000H TOUKH,
deccronanbHOro 00pazoBaHus, a B KOTOPOI UMeeTcs J10-
TaKKe MOJIb3YIOTCS BUACO- U ayIHO- cTyn K cetu MHTepHeT

MaTepuaiaMu, TECTUPOBAHHUEM U Cep-
BHCaMHU JJIS1 ITPENIOJABATEINEH, J10-
CTynHbIMU 24 yaca 7 1HEH B HEJIEIO.

VII. JUHEH3UOHHOE U CBOBOJIHO PACITPOCTPAHSEMOE
INPOI'PAMMHOE OBECIIEYEHHUE
[Ipu peanuzanuu yyeOHOW AUCUUIUIMHBI IPUMEHSETCS CIEAYIOIIEe JIUILEH3MOHHOE U CBO-
00JIHO pacIpoCTpaHsIEMOE TPOTPAMMHOE 00ECIICUCHHUE:
- Microsoft Windows;
- LibreOffice;
- Google Chrome / Mozilla Firefox
- VurtualBox
- SciLab / Xcos

ViIl. OBGOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUYEHMUAI,
HEOBXOJIUMBIE J1JIs1 OCYIECTBJIEHUS OBPA3OBATEJIBHOI'O
MPOLECCA 1O JMCIUIIVIMHE

Y4eOHbIe 3aHATHS POBOAATCS B ayIUTOPHUIX, YKOMILICKTOBAHHBIX CIICIIAATHU3UPO-
BaHHOM MeOeIbIO, B TOM YHUCIIC CTAIMOHAPHBIMH HJIA ITEPCHOCHBIMH TEXHUYCCKHUMH CPE/JI-
cTBaMu 00y4eHus (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocTosiTennbHast paboTa MPOBOIUTCS B KAOMHETAaX, OCHAIIICHHBIX KOMITBIOTCPHOM
TEXHHKOW C BO3MOXKHOCTBIO MOAKIIOUCHUS K ceTh «HTepHeT» 1 o0ecneueHneM TocTyna
B QJICKTPOHHYIO WH()OPMAIIMOHHO-00pa30BaTEIIbHYIO Cpely YHUBEPCHUTETA.
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