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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

Llenpro ocBOeHUS AMCHUILIMHEI «BBeleHHe B MCKYCCTBEHHBIH MHTEIEKT) SBIISCTCS
U3ydeHue CTyAeHTaMH S(P(GEKTUBHBIX AITOPUTMOB COBPEMEHHBIX CHCTEM HCKYCCTBEHHOTO
MHTEIJIEKTa, BKIIOYasi METO/IbI MAIMHHOTO U IIIyOOKOTO 00YYEHHs, a TaKKe MOTy4YEeHHE OIbITa
UX MPAKTUYECKOTO MPUMEHEHUS.

B npouiecce npenonaBanys AUCIHMIUIMHBI PEIIAIOTCS CIETYIONINE 3a/1a4H:

— O3HAaKOMJICHHE C METOJJaMU OOY4EHHSI C YUUTEIIeM;

— O03HaKOMJIEHHME C METOJlaMu 00yueHus 0€3 yUuTes;

— HW3y4YeHHUE AITOPUTMOB TITyOOKOTO 00y4eHus;

— NPaKTUYECKOE MCIIOJIB30BAHNUE AJITOPUTMOB MAIIIMHHOTO O0yUYEeHHS.

2. Mecto aucunnineebl B ctpykrype OIl 6akanaBpuara

JlanHasi NUCUUIUIMHA OTHOCHUTCA K JAMCLUMIUIMHAM YacTH, (OpMUPYEMOM y4daCTHUKaMH
00pa30BaTeNbHBIX OTHOIIECHUH.

OHa OCHOBBIBA€TCS HA 3HAHUSAX, OTYUYEHHBIX IIPU U3YyUYEHUU JUCLHUIUIMH MaTEMaTHYECKOTO,
€CTECTBEHHOHAYYHOI'0 IIMKJIAa U HUKJIA NPO(EeCCHOHAIBHBIX AUCHUILINH: «Teopust BeposTHOCTEN
Y MaTE€MaTUYeCKasi CTATUCTUKA» U «/[UCKpeTHas MareMaTukay.

3HaHUS U HaBBIKU, MOJTYYECHHBIE IPU U3YUECHUHU JAHHOW TUCLHUIUIMHBL, OyyT BOCTpEOOBaHbI
IpU U3yYEHUU AUCUUILIMHBI «CeTu CBSI3U», psAla AUCLUUIUIMH 110 BBIOOPY, MPHU BBINOJIHEHUU
KypCOBBIX M BBIIYCKHBIX KBaIM(PUKALMOHHBIX padoT, a TaKke B HOCIELyIOLEH TpynoBoH
JESTEIbHOCTH 00yYaIOMIUXCSL.

CrnenyeTr OTMETUTB CTPEMUTEIBHYIO AMHAMUKY IIOCTOSSHHOTO COBEPIICHCTBOBAHUS CUCTEM Ha
0a3e METOJOB MCKYCCTBEHHOIO HHTEIUIEKTa, 4YTO TpeOyeT OT mpolecca NpenojaBaHus
HOCTOSIHHOM 0pabOTKU U nepepaboTKH COOTBETCTBYIOLIMX Pa3/IeIIOB.

3. [lnanupyembie pe3yJibTaThl 00yUeHUs MO0 JUCHHUIINHE, COOTHECEHHbIE ¢ IVIAHUPYEeMbIMHA
pe3yJbTaTaMHi 0OCBOeHHs 00pa30BaTeIbHOI MPOrpaMMbl

[Tpouecc u3yueHus AMCHUIUIMHBI HANpaBiieH Ha (OpMHpOBAHHE CIEAYIOLUIUX 3JIEMEHTOB
kommnereHmii B cootBercTBUM ¢ PI'OC BO, OIl BO u npuobpereHus cleayoux 3HaHWM,
YMEHH, HaBBIKOB U (MJIM) OTbITA IEATEIbHOCTH:

Dopmupyemas
HNuaukaTop 1ocTHXKEeHUs
KOMIIeTeHIIUsI Ilepeyenn
KOMIETEeHIINU
(xox u IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHH s
(xoa u popmyTUpPOBKA)
(opmyanposka)
ITpodeccnonaJbHbIe KOMIIETEHIIUU
OIIK-3. nJ_OIIK-3.2. 3HaTth:
Crniocoben moHuMaTh | JleMOHCTpUpYeET YMEHHUE | — OCHOBHBIC HOIXOIbI B
TIPUHIIATIBI paboTHI | IPOEKTUPOBATH peuienue FICKYCCTBCHHOM MHTEIUIEKTE,
BPEMCHHbBIX KOHKPETHBIX q
COBpEME OHKpC . sala BKJTIOUAs 0OydeHHe ¢ yuuTenem, 6e3
WHPOPMALMOHHBIX npodeccnoHaNbHON
. VUUTEISI ¥  METONbl  TIyOOKOTO
TEXHOJIOTUHU n | ACATCIIBHOCTH, BBI6I/Ipa$I 6
HUCIIOJIb30BAaTh UX JIA | OIITUMAJIBHBIC CII0COOBI ux 0 yquHﬂ' o
peleHus 3aad | peleHus ¢ | — Meronsl HAcCTpOMKH IapaMeTpoB
npodeccnoHaIbHON HCTIOJIb30BaHUEM COBPEMEHHBIX anropurvoB MM,  takme  Kak
JIeATEIBHOCTH. UH(POPMAITHOHHBIX TEXHOJIOTHIA. peryispusanus, OIITUMMU3AITHS
TUIIEPIIAPAMETPOB u Kpocc-
BAJIMAALUSA.
— Ilpumepsl mpakTHYECKHX 3a1a4, TAe
metoab! UM u MammHHOro 00y4eHus




Ymern:
PeanusoBsiBate anroputmsel MU u
MAaIIMHHOT O o0yueHus c
HCIIOJIb30BaHUEM COBPEMEHHBIX

Baagerh HaBbIKAMM:

HaxXoAT 3G (PEeKTUBHOE MPUMEHEHHE
(koMTIIBIOTEpHOE 3peHue, 00paboTKa
€CTECTBEHHOTO A3BIKA,
PEKOMEH/IaTEIIbHBIC CHCTEMBI).

MHCTPYMEHTOB MPOrpaMMHUPOBAHUS
¥ MOJICITMPOBAHMSL.

HacTtpanBath W ONTUMH3UPOBATH
napaMmeTpbl MoJieleil MalluHHOTO U
ri1y0OKOro o0y4YeHHs.
AHanM3upoBaTh KOPPEKTHOCTh U
3¢ PEeKTUBHOCTH pabOTHI AITOPUTMOB
1, OIICHUBAaTh ux
MPOU3BOIUTENLHOCTh U TOYHOCTb.

[Toctpoenus, aHam3a u
MOJICTTUPOBAHUS CHCTEM
HMCKYCCTBEHHOTO  HWHTEJUIEKTAa U
MAIIMHHOTO O0yYeHUSI.
[Ipumenenuss wmeromoB MU mis
pelieHus TPUKIATHBIX 3aJad B
pPa3IMYHBIX 00JIACTSX.
HNutepnperanuu pe3yabTaTOB
pabotel  amroputmoB HUW  u
KOPPEKTUPOBKU MOJIEJIEN Ha OCHOBE
aHaJIN3a TaHHBIX.

4. O0beM, CTPYKTYPA U CO/iepKaHMe TN CIUTITIHHbI

OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3a4€THBIX enuHuIllbl, 108 akas. yacos.

OuyHO€ oTHEeIEHUE

n/n

Tembl (pa3nennl)
AUCHUILIHHBI,
HX coJep:KaHue

Cemectp

Buapl yueOHbIX 3aHATHIA,

®DopMBbI TEKYLIETO

BKJIIO4Yasi CAMOCTOATECJIbHYIO KOHTPOJIA YCIIEBAEMOCTH

paboTy CTY1eHTOB,
1 UX TPYI0EMKOCTh
(B akageMHYeCKHUX 4acax)

DopMa NPOMeKYTOYHOH
arrecTanuu
(no cemecmpam)

KonTakTHasi padoTa cam

JIEKLIAU

TMPAKTUYICCKUE

nabopaTopHBIE

KOHCYJIbTallu!

0oCTO

SATeI

bHas
pabd
ora

aTTECCTAllMOHHBIC
HUCIIBITAHUA




1 |BBeneHue B HCKYCCTBEHHBIM 2 2 3 |TectupoBanue, 3aJjaHue
WHTEIUIEKT: HCTOPHS, JUTSL CAMOCTOSITENTbHOM
IMOAXOAbI M 00JIACTH paboThI
MIPUMEHEHUS

2 |OcHOBHBIE METOMBI 3 3 3 |Tectuporanme, 3a/1aHne
00y4YeHUS C YIUTEIEeM: JUTSL CAMOCTOSITEITbHOM
JIunelinas u orucTudeckas paboThI
perpeccus

3 |O630p METONOB OOYIEHHUS 3 3 3 |Tectuporanme, 3a/laHne
0e3 yumuTens: KiIacTepu3arus JUTSL CAMOCTOSITEITbHOM
Y CHW)KEHHUE Pa3MEPHOCTH paboThI

4 |IIpencraBieHue 3HaHUH U 3 3 3 |TectupoBanue, 3a/laHue
paccyxnenue B U1 JUISL CAMOCTOSITEIbHOM

paboThI

5 |HeiipoHHbIE ceTu U UX 3 3 4  |TectupoBanue, 3a/laHue
npumenenue B N JIIL CaMOCTOATEIbHOM

paboTHI

6 |PexoMeHmaliMoOHHBIE 4 4 4 |TectupoBaHnue, 3aJjaHue
CHCTEMBI U IPUMEHEHHUE JUTSL CAaMOCTOSITENIbHOM
anroputmoB UN paboTHI

7 |KoMmnbroTepHOE 3peHUE B 4 4 4  |TectupoBaHue, 3a/laHue
NUN: anroput™msel 1 JII1 CaMOCTOATENIbHOU
TIPUIIOKEHUS paboThI

8 |OO6paboTKa ecTecCTBEHHOTO 4 4 4  |TectupoBanwme, 3a/laHue
s3pika (NLP) B U1 IUIST CAaMOCTOSTEIHHOM

paboThI

9 |['myOokoe oOydeHue u ero 4 4 4 |TectupoBaHnue, 3a/1aHue
poiib B pazsutuu NN JUJISL CAMOCTOSITEIbHOM

paboThI

10 |Ortuka u Oyayiee 5 4 4 4 |TectupoBaHnue, 3a/1aHue
HCKYCCTBEHHOTO MHTEIJIEKTa JUTSI CAMOCTOSITEITEHOM

paboThI
2 103 1,7 |3auer
Bceero 34 | 34 2 03| 37,7

COI[ep)KaHI/IC pa3acsioB JUCHUTIIIMHBI

Tema Nel
BBenenue B MCKYCCTBEHHBIH MHTEJIEKT: HCTOPUS, MOJAXOAbI U 00J1aCTH NPUMEHEHUs

Uro takoe uckycctBeHHbIH nHTEwIeKT (M)? Ucropuueckas crpaBka o pazsutuu MU.
OcHOBHBIE OJX0/bI K co3/ianuio MI: cuMBoIMYecKre CUCTEMBI, METO/Ibl 00Y4YEHHUs Ha IaHHbIX,
rubpuanbie cuctemsl. [Ipumepsl ucnonbs3zoBanus UM B paznuyHbix 00nacTaX: poOOTOTEXHUKA,
00paboTKa ECTECTBEHHOTO S3bIKa, KOMITbIOTEpHOE 3peHue. Pasnmmune mexay y3kum MU u oGmum
NU. O630p coBpeMeHHOTO cocTosTHUA TexHoyorui M1 u ux BnustHuS Ha 0OIIECTBO.

Tema Ne2
OcHoBHBIE MeTOABI 00y4eHHs ¢ yunuTeaeM: JInHelHAs U JIOTUCTHYECKAs] perpeccus

OO6mrast mocTtaHOBKa 3ajaud OOydeHUs ¢ yuutesieM. [loHsSTHE THUIOTE3bl, apamMeTpoB
MOJIEJI U CTOMMOCTHOW (PYHKIIMM Ha MpHUMepe 3aJauu JUHEHHON perpeccun. Vcmonp3oBaHue
METO/Ia TPAJUEHTHOTO CITyCKa ISl MUHAMM3AIMH CTOMMOCTHOW (yHKImH. MacmrabupoBaHnue
NpPU3HAKOB W HACTpoiika ckopoctu oOydenus. [locTtaHoBKa 3agaud  KiIacCHU(UKAIIHH.
Jloructruueckas perpeccus v €€ MpuMeHEHHUE 71 OMHAPHOW M MHOTOKJIACCOBOM KJIaCCU(PUKAIIHH.
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[Toaxons! "oauH poTuB Beex" U "oauH npoTuB ogHoro". Ilpumepsl HCIIOIB30BaHUS B PEAIbHBIX
3a7a4dax.

Tema Ne3
00630p MeT010B 00yUeHHUS 0€3 yUHTeIsi: KJIACTePU3alus U CHUKEHUE PA3MEePHOCTH

Uro Takoe oOyuenue 6e3 yuurtens? Knacrepuzanusa kak MeToa OOHApPY>KEHUSI CKPBITHIX
CTPYKTYp B JaHHBIX. ANTOpUTMBI Kiactepusauuu: K-cpeqHux, uepapxudeckas KiacTepusanus,
IUIOTHOCTHBIE METOMBI. 3aJjaua CHM)KCHUS pa3MEpHOCTHU: aHaIU3 riaaBHbIX KOMIOHEHT (PCA) u
CUHTYJISIpHOE paszioxeHue. Ilpumepsl NpUMEHEHHsS METOJOB KJIACTEpU3allMM U CHUYKEHUS
pPa3MEpHOCTH: CETMEHTAIMS KIIMEHTOB, aHAJIN3 OOJbIINX JIaHHBIX.

Tema Ned
IIpencraBienne 3HaHuii U paccyxaenune B U

Uro Takoe npeacTraBieHue 3HaHu? CUMBOIMYECKUE TIOIXO0/IbI K IPEACTABICHUIO 3HAHUI
B 1. Jlornueckne CHCTEMBI U UX POJIb B MOJEIMPOBAHUM PACCYKICHUH. JlepeBbs pelICHUIN KakK
CPEACTBO NMPUHATUA pelleHul. [Iprumep ucnonb3oBaHusA: IKCIEPTHBIE CUCTEMbl B MEIUILIMHE U
muarHocTrke. OrpaHMYeHUs] CHMBOJIMYECKIX METOJIOB M UX COYETaHUE C O0YUCHHEM Ha JaHHBIX.

Tema Ne§
Heiliponnble cetu u ux npumenenue B U

[Ipobnema HenuHeWHOH Kinaccudukanuu. Mogens OHONOTHYECKOro HelpoHa u e€
npeoOpa3oBaHue B HcKyccTBeHHble HelpoHHble cetH (MHC). Apxutekrypa HeHpOHHBIX ceTeit
OpsSMOTO  pacnpocTpaHeHus.  Pasznuunble  (yHKOMM — akTMBauuu:  curmomng, ReLU,
runepoonnyeckuit Tanrenc. I[lpumepst npumenenus MHC juig pacno3HaBanust 00pa3os,
00paboTKK peur, MPOTHO3WPOBAHUSI BPEMEHHBIX PsA0B. MHOrokmaccoBas KiacCHUpUKaIUs B
HNHC.

Tema Ne6
PexoMeHaauMoHHbIE CHCTEMbI U IPUMeHeHHe aaroputmos U

[TocTpoeHne peKoMeHIAaTeNbHBIX CHCTEM Ha OCHOBE KOJIJIAOOpPAaTHBHOM (QMIbTpalMM U
KOHTEHTHBIX peKoMeHJanuil. IIlpuMeps! ncnonb3oBaHus peKOMEHATENBHBIX cUcTeM: Amazon,
Netflix. [IpuHnunsl paboThl PEKOMEHJATENBbHBIX CHCTEM M HUX aJanTalus K pa3sHbIM
nojb3oBareisiM. [IpuMeHeHne alropuTMOB MAIIMHHOTO OOY4YeHHMs JUIsl YIydIIeHHs KadecTBa
peKOMEHIaluii. DTHYHBIE aCTIEKTHI UCTIOJIb30BAHUS JAHHBIX MOJIb30BATEIICH.

Tema Ne7
KomnbrorepHoe 3penue B UU: ajroput™Mel M NpHJI0KEHUS

OCHOBBI KOMIBIOTEPHOTO 3pEHHS. AJTOPUTMBI JETEKTUPOBAaHUS OOBEKTOB B H300paKEHHSX.
Anroput™m Buona-/[)xoHca ans oOHapyKeHUs JIUI[ NPHU3HAKH, UHTErpalbHbIE N300paXKeHUS,
Kackaz kiaccugukaropon, Oyctunr. Céprounsie HeilponHsle cetr (CHC) nist pacno3HaBaHus
00BEeKTOB B M300pakeHHsIX. [IpuMepbl MpakTHYeCKUX MPUMEHEHHUH: CUCTEMbI OE30MacHOCTH,
MeAMIIMHCKAs TMarHOCTUKA, aHAJIU3 BUJIEOTIOTOKOB.

Tema Ne8
Oo0padoTka ecrectBeHHOro si3bika (NLP) B UA



OcHoBBI 00paboTKu TekcTa U peun. [Ipencrasienne cioB B Buae Bektopos: Word2Vec, GloVe.
Monenu 11t pabOThI C OCIIEAOBATENFHOCTIME CIIOB: peKyppeHTHBIe HelipoHHbIe ceTd (RNN) u
ux pacmupenus (LSTM, GRU). [Ipumenenne NLP B yar-60Tax, cucremax nepeBoja TEKCTa U
rojocoBbix nomomrHuKax. [Ipumepsr: Google Translate, Siri, Alexa.

Tema Ne9
I'nyGoxkoe o0yueHue u ero pouasb B pazsutun U

OO6miast apxuTekTypa Ti1yOOKHX HEWpPOHHBIX ceTeil. CBEPTOUHBIC HEHPOHHBIC CETH IS
00paboTku n3o0paxkenuii. PekyppeHTHbIe ceTr st 00paOOTKH MOCIIE0BATeIbHOCTEH JaHHBIX.
ABTO’HKO/IEpHl W TEHEpaTUBHbIC Mojenu. [IpuMepbl NpHUMEHEHHS TIIyOOKOro OOYYCHHS:
aBTOIMJIOTHI, aBTOMAaTHYECKOE CO3/IaHUe M300pakeHMi, AUarHocTuka 3aboneBanuii. [Ipodiembl
oOyueHHsT TIIyOOKMX  Mojejei: TpeOOBaTeNbHOCTh K  BBIYHCIHUTEIBHBIM  pecypcam,
HEOOXO0IUMOCTh OOJBIIINX JTaHHBIX.

Tema Nel0
JTHKA U OyAyliee HCKYCCTBEHHOI0 MHTE/JIEKTA

Orudeckue Borpockl B MW ipeaB3siToCTh NaHHBIX, KOH(PHICHITUAITBHOCTD, TPO3PAYHOCTh
pemenuii. [Ipo6meMbl 1 BeI30BBI UcTonb30oBanus MU B peanpHbIX cucremax. Biausuue MU Ha
PBIHOK TpyAa, MOJIUTUKY U o011iecTBo. OOcysxaeHue HanpasieHui pazsutus MU: nckyccTBeHHbIN
obumii untemnekt (AGI), 6ezonacubiii M. Bzaumopeiicteue UM u yenoBeka B Oyayuiem:
KOTHUTUBHBIC IOMOILIHUKY, PACIIMPEHNE BO3MOKHOCTEN YEIOBEKA.

Cnncok J1abopaTopHbIX padboT

JIvHeiHas U TOTUCTUYECKAs PErpeCcCHsl.

MerTobl KJIacTepU3alMM U aHAIU3 IJIaBHBIX KOMIIOHEHT.

HetliponHnsbie cetu 1 ux o0yueHue.

[TocTpoeHne pekOMEeHIaTeNbHBIX CUCTEM.

KommbroTepHoe 3peHue: 1eTeKTHPOBaHNE 0OBEKTOB.

O6paboTka ectecTBeHHOTO s13b1Ka (NLP): BeKTOpHBIE IpECTaBICHUS CIIOB.
['myOokoe oOyueHue: cBEPTOUHBIE HEHPOHHBIE CETH.

NoUnARLND =

5. O0pa3oBaTe/ibHbIe TEXHOJIOTHH, B TOM 4YHCJ€ TEXHOJOTHH JIEKTPOHHOIO o0y4yeHHS M
AUCTAHIMOHHBIE 00pa30BaTelbHbIC TEXHOJIOIMH, HCIOJb3yeMble MPH OCYIIECTBJICHHH
00pa3oBaTeIbHOIO NpoLecca Mo JHCIUIIINHE

B mnpouecce 00ydeHHs COOTBETCTBYIOIIEH IUCLMIIIMHE HCHOIB3YHOTCA CIEIYHOIUE
00pa3oBaTebHbIE TEXHOJIOTHHU:

BBoaHass J1ekuusi — JaeT IEepBOE€  LEJIOCTHOE MPEJACTABICHHE O  JUCLHUIUIMHE
Y OPUEHTHPYET CTYAECHTA B CUCTEME W3Y4YEHMsI JNaHHOM AUCHUIUIMHBI. CTyIEHTBHl 3HAKOMSTCS
C Ha3HAUYEHHEM W 3aJladyaMM Kypca, €ro poJIbl0 U MECTOM B CHCTEME YYEOHBIX IUCIMILIUH
U B CUCTEME IOJATOTOBKM B LieioM. JlaeTcst KpaTkuil 0030p Kypca, UCTOPUS Pa3BUTHUS HAyKH
W IIPAaKTUKH, JOCTUKCHHUS B ITOU C(i)epe, HMCHA N3BCCTHBIX YUYCHBIX, U3JIaratoTCsA IMEPCIICKTUBHBIC
HampaBlieHus uccienoBaHuil. Ha 92Toil  JeknuM  BBICKAa3bIBAIOTCS  METOJUYECKHE U
OpTraHHu3allMOHHBIC 0COOEHHOCTH pa6OTBI B paMKax )I&HHOIZ JUCHHUIIIMHBI, a TAKXKE 1aCTCA aHaJIN3
peKOMeH1yeMOol yueOHO-MEeTOINYECKOM TUTepaTyphl.

AxaneMuyecKkast JIeKIus (WIN JEKIHs 00IIEero Kypca) — ocieloBaTeIbHOE U3JI0KEHHE
MarepHaia, OCyIIeCTBIIIEMOE IPEUMYIIIECTBEHHO B BHJIe MOHOJIOTa IpernoiaBaTens. TpeGoBaHus
K aKaJIeMUYECKOM JIEKIIMHM: COBPEMEHHBIN HAayUHbIN YPOBEHb M HACHIIIEHHAss HHPOPMATHUBHOCTD,



yOenuTeNnbHas apryMeHTalus, JOCTYIIHAs U MIOHATHAs peyb, YeTKas CTPYKTypa U JIOTUKA, HaJHuune
SPKUX TPUMEPOB, HAYYHBIX JI0KA3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

JlaGopaTopHasi pa6oTa — opraHu3anus yaeOHOi paboThl C peabHBIMU MaTepUaIbHBIMHU
U UHQOPMAIMOHHBIMU OOBEKTaMH, KCIEPUMEHTANbHAS Pad0Ta C aHAJIOTOBBIMH MOJIEISIMH
peabHbIX 00BEKTOB.

Kouncyabraumus — 3aHsrue nepeq MPOBEACHHEM HK3aMEHa, Ha KOTOPOM IPOBOAMUTCS
KOHCYJBTUPOBaHUE N0 U3YYEHHOMY MaTepuaiy, (opMaM 3alaHuii UTOrOBOTO KOHTPOJISl, OTBETHI
Ha BOIPOCHI CTYJICHTOB IO JUCIUILIUHE.

6. Ilepeyenb JMLIEH3MOHHOTO M (WJHM) CBOOOJHO PACHPOCTPAHSIEMOI0 IPOIPAMMHOIO
o0ecrneyeHusi, MCIOJb3yeMOI0 IIPH OCYLIEeCTBJIEHMH O00pa3oBaTe/IbHOr0 Ipolecca Mo
AUCUHHUIINHE

B mpomecce ocymectBiaeHus —o0pa3oBaTENBHOIO  Ipolecca IO JAUCLUIUIMHE
UCIOJIB3YIOTCS:

1 GOPMHUPOBAHUS MAaTEPUAJIOB AJIS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IIPOBEACHUS
IPOMEKYTOYHOM aTTeCTAINH, 7151 POPMUPOBAHUS METOJUICCKUX MATEPUAIIOB 110 TUCIUILTHHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. Illepedyenb coBpeMeHHBIX NPO(EeCCHOHANBHBIX 0a3 JAHHBIX W HMHMOPMANMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NPHU OCYLIeCTBJIeHUH 00pa30BaTeIbHOIO Npoiecca 1no
AUCUUIJIMHE (TPH HEOOXOAMMOCTH)

B mpouecce ocymectBieHuss 0o0pa3oBaTeNbHOrO  Ipolecca MO JUCHUIUIMHE
UCIIOJIb3YOTCA:

ABroMaTu3upoBaHHas OuOmmoreyHo-uHPOpMarmonHas cucrema «BbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHbr OCHOBHOW M  JIONOJHHUTEJNbHOM Yy4eOHOW JMTepaTypbl, pPecypcoB
NH(POPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOH ceTn «UHTepHeT» (IpM He00X0AUMOCTH),
PEKOMEHYeMBbIX /ISl 0CBOCHHUS IMCUHUILIHHbI

a) OCHOBHAasl JIUTEpPaTypa

1. 'enur A.X., MarseeB A.C. BpeneHue B  MaTeMaTHYECKyl0 TEOpHUI0  00ydYaeMbIX
pacIo3HalIUX CUCTEM U HEUTPOHHBIX ceTeil: yuebHoe nocodue. — CI16.: U3a-Bo C.-Iletepb.
yH-Ta, 2014.

0) 10MOJIHUTE/IBLHAS JIUTEpaTypa
2. Mecrenxkuit JLM. Marematuueckue MeTOIbl paclo3HaBaHUs OOpPa30B: Kypc JEKIMHA. —
M.: Hatmonansubsiit OTKpbITEI YHUBepcutet « THTYUT», 2008.

B) pecypcbl ceTH «HTepHET»:
OnexTpoHHas 6ubimoreka yueOHbIX MaTepuanoB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

9. MarepuabHO-TeXHHYeCKas 0a3a, He00XoAUMas VIl OCYLIeCTBJIeHHs 00pa30BaTe1bLHOIO
npouecca no AUCUMIINHE
MarepuanbHO-TeXHUYECKas 0aza, HeoOXoauMast JJIsi OCYIIECTBICHHUSI 00pa30BaTEIHLHOTO
npoliecca 1o JUCIUILIMHE BKII0YAET B CBOM COCTaB CHEIHMAIbHbIC TOMEICHHS:
— yueOHBbIe ayJJUTOPUU JAJIs IPOBEJCHUS 3aHATHH JEKIIMOHHOTO THUIIA;
— yueOHBbIe ayJJUTOPUU JJIs IPOBEJICHUS J1a00paTOPHBIX padoT;
— yudeOHbIe ayIUTOPUU AJISl IPOBEACHUSI TPYIIIIOBBIX U HHINBUAYaIbHBIX KOHCYJIbTALIUH,
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— yueOHBIE ayAUTOPUU Ui TPOBEACHHUS TEKYLIETO KOHTPOIS U IMPOMEKYTOUHOM
aTTecTaluu;

— TIOMEIICHUS JIJIsl CAaMOCTOSITEIbHOM paboThI;

— TIOMEIIEHHUS Il XpaHeHHs M TNPO(UIAKTUYECKOrO OOCITY)KMBAaHUS TEXHUYECKUX
CpeAcTB 00yUYeHHUs.

[Tomemenuss 111 caMOCTOSITENBHON pabOThl O0YYarOIIUXCs OCHALEHBI KOMIIBIOTEPHOMU
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHUsI K ceTH «MHTepHeT» M obecriedeHueM AocTyna B
AIIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEY OPraHU3aIUH.

Yucno nmocajoyHbIX MECT B ayJAUTOPHM ISl 3aHATHH JIEKIMOHHOIO TUIA OoJblIe MO0
PaBHO CIIUCOYHOMY COCTaBY I'PYMIIBI 00YYarOLIHXCS.

ABTOD:

JoueHt kadenpsl
IU(PPOBBIX TEXHOJIOTUH M MAIIMHHOTO O0YUYCHHS, K.T.H. B.B. Xpsmies




IMpuaoxenne Nel k padoyeil nporpaMme I CIUANINHbBI
«BBeeHne B MCKYCCTBEHHbIH HHTEJICKT»

DoHJ OLIEHOYHBIX cpeacre

AJIsl IPOBe/IeHUs TeKylleil U MPOMeKYTOYHOM aTTecTalliu CTY/AeHTOB
N0 AUCHUIIHHE

1. Tunosbie KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEPUAJIbI,

Heo0X0auMBbIe J1JISl OLleHKHM 3HAHUI, yMEHU i, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,

10.

11.

12.

13.

XapaKTepu3y0IHUX 3Tanbl JOPMUPOBAHNS KOMIIETEHIUH

1.1. KoHTpoJibHbIE 321aHNUsI U HHbIE MATEPUAJIbI,
HCIoJIb3yeMble B Npolecce TeKyuieil arrecTanuu

3agaHus AJ151 CAMOCTOATEIbHON padoThI

[Tpunymaiite mpumep aHaJIn3a JaHHBIX C UCIIOJIB30BAHUEM JIMHEWHOMN pPerpeccuu s
IIPOrHO3MPOBAHUS LIEHBI HEIBUKUMOCTH HAa OCHOBE OJHON NEPEMEHHOM (Hanpumep,
IUIOIAAb KBAPTHUPHI).

IIpuaymaiite mpuMep aHanu3a JaHHBIX C UCIIOJIB30BAaHUEM JIMHEHHOW PErpeECCHH CO
MHOYECTBOM II€PEMEHHBIX Ul IPOTHO3UPOBAHUS LIEHbI aBTOMOOMJISL HA OCHOBE
XapaKTEePUCTHK, TAKMX KaK MPoOer, BO3pacT U MOIIHOCTb JIBUraTelIs.

[Tpunymaiite npuMep aHaJId3a JaHHBIX C UCIIOJIB30BAHUEM JIOTMCTUUECKOM perpeccuu
JUTS KJIacCU(UKAIIK KIIMEHTOB 110 BEPOSITHOCTH TIOKYTIKH MPOIYKTa (OMHapHast
Kiaccudukanuys).

[Tpunymaiite mpuMep MHOTOKJIACCOBOM KJIacCU(UKALIUU C UCTIOIb30BAaHUEM I10/1X0/1a
«OJIMH IIPOTHUB BCEX» HA OCHOBE JIOTUCTUYECKOU PErpecCUy I IPOrHO3UPOBAHUS
BbIOOpPA CTYJIEHTOB MEXAY Pa3IMUHBIMU YHUBEPCUTETCKUMU IPOrpaMMaMH.
PazpaboraiiTe cTpyKTYpHYIO CXeMy AJIsl alrOpUTMa 00y4eHUs: HeHPOHHOMN CeTH MPsAMOTo
pacnpocTpaHeHus AJisl 3a]ja4l Paclio3HaBaHUS PYKOIUCHBIX LIUQD.

[Tpunymaiite mpumep 3aJauu, I1€ MOKHO UCIIOJIB30BATh PETYJIIPU30BAHHYIO JIMHENHYIO
perpeccuio A IpeoTBpaIleHHsl Tepeo0yUyeHus Ipy MPOrHO3UPOBAHUM PHIHOYHBIX 1IEH
aKINH.

IIpuaymaiite mpuMep UCIOJIB30BAHUS PETYIIAPU3ALNNA B HEUPOHHBIX CETAX JJIS PEILICHUS
npo0IieMbl iepeoOyueHus B 3a7aue KiIacCupuKaluu n300pakeHUH.

Paccuuraiite 3HaueHNe peryIsipu30BaHHON CTOMMOCTHOM (PYHKIMHU 1J11 MOJIETH
HENPOHHOM ceTH, I'ie Bce Beca paBHbI 1, a mapametp perynspuzauun — 0.1.
Paccunraiite onTUManbHbIe 3HAYEHUS TaPAMETPOB MOJEIIN JTUHEHHON PErPECCUH C
UCIIOJIb30BAaHUEM CTOXACTUYECKOI0 IPaJUEHTHOrO ciycka ¢ marom oOydenus 0.01 u
1000 uTepanusmu.

HailinguTe Hanmyummii napaMeTp peryisipu3alyy Ui MOJIMHOMHAIIBHOM pErpeccui ¢
MAaKCHMaJIbHOM CTEMEHBIO MOJMHOMA PABHOM 8, UCMOJIb3YSI METOJ KPOCC-BaTUAAIIH.
[Tpunymaiite npumep 3a1auu, B KOTOPOU UCIIONIb3yeTCs alnroput™ K-cpennux ans
CEerMEHTal KIIMEHTOB UHTEPHET-Mara3uHa Ha OCHOBE UX MOKYIATEIbCKOTO NOBEACHUS.
[Tpunymaiite mpumep NpUMEHEHUS aHAJIM3A IVIABHBIX KOMIIOHEHT JUIsl COKpAILEHUs
Pa3MEpHOCTH JAAHHBIX B 33/1a4€ PACIIO3HABAHUS JIULL.

[Tpunymaiite mpuMep UCHOIB30BAHUS CBEPTOYHON HEUPOHHOMN CeTH s KilacCU(pUKaUn
00BEKTOB Ha U300PAKEHUAX, TAKUX KaK aBTOMOOMIIN, 3JaHUS U IEPEBbSI.



1.2. Cniucoxk BONPOCOB U (MJIH) 32IaHUI 1JI IPOBEIeHUs] ATTeCTALUMN
Cnucok BOIpocoB K 3a4eTy

1. Yto Takoe UCKYCCTBEHHBIN MHTEIIEKT, MAIIMHHOE 00ydeHue, riayookoe odyuenue?
2. Ucropus passutus MU u ocHOBHBIE mOAX0ABI K co3aanuto M.

3. [Ipumepsl 3aaa4, pemaembie B obmactu MU (poboToTexHuka, 00paboTka
€CTECTBEHHOI'O 53bIKa, KOMIIBIOTEPHOE 3PEHHUE).

4. Yto Takoe 00yueHue ¢ yuuTesaeM 1 06e3 yuuress?

5. [Ipumepst 00ydeHHS ¢ TTOJAKPEIUICHHEM U YBOJIONMOHHOTO 00YyYCHUS.

6. O011ast MOCTaHOBKA 33/1a4H PETPECCHH.

7. Yrto Takoe THIIOTE3a, MapaMeTPhl MOJCIN U CTOUMOCTHAS (DYHKIIMS HA TIpUMEpPE
3a7a4M JIMHEHHOW perpeccuun’?

8. MuHUMH3AIMA CTOUMOCTHON (DYHKIIMU: HOPMAJIbHBIC YPAaBHEHUS U YHCICHHAS
ONTUMU3ALIHUS.

9. MeToa rpaiu€HTHOTO CIIyCKa U €ro IpUMEHEHHE.

10. MacmrabupoBanre IpU3HAKOB U HACTPOHKA CKOPOCTH O0yUYEHUSI.

11. O6mas mocTaHOBKa 3a1a4M KJIACCH(PHUKAIIHNH.

12. Jloructuueckas perpeccusi 1 €€ CTOMMOCTHAs (PYHKIIHSL.

13. I'panuiia NpuUHSATHS PELIEHUS B KJIACCU(PUKALINU.

14. MHorokiaccoBas KiacCu(uKalus: MOAX0Abl «OIUH MPOTUB BCEX» U «OJIUH MPOTUB
OJTHOTOY.

15. Yro takoe knactepuszanusa? [Ipumepsl ncnoab30BaHus.

16. Pa3HOBUAHOCTH aJlrOPUTMOB KJIACTEPU3ALIUH.

17. Anroputm K-cpennux: moctaHoBKa 3aauu, BBIOOp YKCIa KIACTEPOB.

18. MeToabl CHI>KEHUS Pa3MEPHOCTH: aHAJIU3 IMIaBHbIX KoMIIOHEHT (PCA).

19. ITpumepsl UCIIOJIB30BAaHUS aHAIU3A ITTaBHBIX KOMIIOHEHT.

20. Yro Takoe uckyccrsennsie Heripornsie cetu (MHC)?

21. ApxuTeKkTypa HEMPOHHOMN CETH MPSIMOTO PacpOCTPAaHEHUS.

22. Oynkuuu aktuBanuu: curmoua, ReLLU, runep6onuyeckuii TaHTeHC.

23. IlpuMepsl peanuzanuu JOrMUecKux onepauuid Ha ocHose MHC.

24. IIpo6iema HeMMHEHHON KilacCU(pUKALINH.

25. OGyuyeHne HEMPOHHBIX ceTeil: 0OpaTHOE paclpoCTpaHEHUE OLUIHOKH.

26. 'panuenTHas mpoBepKa.

27. Ilpo6iema cummerpuunocty BecoB MHC.

28. Perynspuzanus u npobsiemMa nepeoOydeHns B HEHPOHHBIX CETSIX.

29. Metoas! perynspuzanuu: L1 u L2.

30. Uto Takoe pekoMeHaaTeabHble cucTeMbl? [IpuMepsl X NCIOJIb30BaHUS.
31. [IpuHUMOBI KOJTA0OPATUBHOM (PUIBTPALIMK U KOHTEHTHBIX PEKOMEHJAlUM.
32. MeTo1bl OIICHKH TOYHOCTH PEKOMEHAIUH.

33. OCHOBBI KOMITBIOTEPHOT'O 3PEHHUSA: YTO ATO ¥ KaK OHO IPUMEHSETCH.

34. Anroput™m Buona-J>xoHca 171 1E€TEKTUPOBAHUS JIHI.

35. Ceéprounsie HelipoHHble ceTd (CHC) 1 ux posib B KOMIIBIOTEPHOM 3PEHUHU.
36. ApXUTeKTypa CBEPTOYHBIX HEMPOHHBIX CETEH: CBEPTOUHBIN CIIOU, MYJIIUHT,
IIOJIHOCBSI3HBIE CIIOM.

37. O6yueHue cBEPTOYHON HEUPOHHOM CETH.

38. IIpumeps! ucnonszoBauust CHC mis pacrio3HaBaHus H300paKeHUH.

39. O6paboTtka ecrectBeHHOTO s13b1Kka (NLP): ocHOBHBIE 3a/1aUu 1 TTOAXO/BI.
40. Bekropublie npencrasinenus cioB: Word2Vec, GloVe.

41. Pexyppenthsle HeiiponHble cetd (RNN) u ux pacmmpenus (LSTM, GRU).
42. Tlpumenenue NLP B yaT-60Tax U cucTemMax rnepeBoja TeKCTa.

43. ITIpumepsl ucnonbzoBanus NLP B peanbHbIX 3a/1a4ax.
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44.
45.
46.
47.

ApXHUTEKTypa rTyOOKHUX HEHPOHHBIX ceTel U €€ 0COOEHHOCTH.

[Tpobnema nepeoOyueHust B ITyOOKUX MOJEIISX.

ABTOSHKO/IEPHI M UX UCTIOJIB30BAHUE JUISI TPEIBAPUTEIILHOTO O0yUCHHUS.
[Tpumepsl npuMeHEHUs TITyOOKOTr0 00y4eHUs: aBTOMUIIOTHI, IUarHOCTHKA

3a00J1€BaHUIl.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

Bormnpochkl 3THKH B UICKYCCTBEHHOM HMHTEIIEKTE.

[IpenB3sTOCTh JAaHHBIX U CIIOCOOBI €€ ycTpaHeHus B anroputmax UN.

Uro Takoe koH(pUaECHITNATLHOCTH TaHHBIX B MU 1 kak e€ obecrieunTs?
[Tpo6eMbl Mpo3pavyHOCTH B 00BICHUMOCTH pemenuid NH.

Bnusane MU Ha 00111ecTBO: PUCKH U TIEPCTIEKTHUBEI.

Paznuune mexay y3kum u oomum M.

[IporHo3sl pa3BUTHSI UCKYCCTBEHHOT'O MHTEIIEKTa B Oy IyIIEM.

Poas U B poOOTOTEXHHUKE: IPUMEPHI UCIIOJIb30BAHUSI.

NN B 06paboTke OONBIINX TaHHBIX: TPUHIUIBI U TEXHOJIOTHH.

Metosl pacniapamenuBanus naHHbeix: MapReduce u apyrue TexHosnoruu.
CroxacTU4eCKHil rpaIeHTHBINA CITYCK B ero Moau(UKayH Jisl O0ydICHHSI Ha

OOIBIINX JaHHBIX.

59. OnnaiiH-00y4yeHue U ero NpUMEHEHHUE.
60. IIpumepsl ucnonszoBanus MU nis pemenus 3a1a4y B MeIuuHe, GUHAHCAX U IPYTHX
o0acTsX.
Kpurtepun oueHnBanusi 0TBETOB HA BONPOCHI OujIeTa
. Boicokuid
. IIpoaBuHYyTBII
. IloporoBblii ypoBeHb YPOBeHb
Kpurepuii YPOBEHb
(Ha «YA0BJICTBOPHUTEIBLHO») (Ha
(Ha «xX0OpoLI0»)
«OTJIMYHOY)
CooTBeTcTBHE Xotst 661 yacTUYHOE (HE [Tonnoe [Tonnoe
0oTBeTa OTHOCSLIEECS K BOIIPOCY HE
BOIIPOCY MOJITICKHUT MPOBEPKE)
Hauu4ue Nwmerorcs OTAEIbHBIE Mmuoro Ectp
NpUMepoB MIPUMEPBI MIPUMEPOB MPAKTUYECKH KO
BCEM
YTBEPXKICHUSIM
Coaep:xanue [TonsTuiinble BOmpochl U30keHbl ¢ | OTBeT moutu non- | McyepnbiBaro-
oTBeTa KJIaccu(PUKausIMu, TPOOJIEMHBIE C | HBIM, 0€3 OIMMOOK, | IIMIl OJHBII
MMOCTaHOBKOM poOIeMBbI U | HE XBATAET OTAEINb- | OTBET
W3JIOKEHHEM  Pa3JIMYHBIX  TOYEK | HBIX DJIEMEHTOB U
3penusi. lmerwTcs OMMUOKM WM | TOHKOCTEH
poOeIbI.

2. Onucanue mpoueaypbl BLICTABJICHHUS OLIEHKH

I/ISY‘IGHI/IG JUCHUIINIMHBI 3aKaHYMBACTCS 3a4YCTOM. HHH IMOATOTOBKM OTBETAa Ha BOIIPOC
Ounera 0TBOIUTCS HE MeHee 40 MUHYT.

O1rleHKa «3a4TE€HO» BBICTABIISCTCS, €CIM OTBET HA BOIPOC OWJIETa JIaH HE HUXKE, YeM Ha
IOPOTOBOM YPOBHE.

OlleHKa «HE 3a4TEHO» BBICTABIISCTCS, SCIIU OTBET Ha BOMPOC OWJIeTa JIaH HUXKE, YeM Ha
IOPOTOBOM YPOBHE.

11




Ipuiaoxenne Ne2 k padoyeil mporpamMme I CIUANINHbBI
«BBeeHne B MCKYCCTBEHHbIH HHTEJICKT»

MeToauuecKue YKa3aHusl AJd CTYACHTOB IO OCBOCHUIO TUCHUIIJINHBI

OnHO¥ U3 OCHOBHBIX (JOPM YCBOCHHUS y4eOHOTO MaTepraia o AucuuiuinHe « BBenenne B
HCKYCCTBEHHBI HMHTEIEKT)» SBISICTCS CaMOCTOATENbHAas paboTa CTyACHTa, MpHYeM
B JIocTaToyHO OoybiioM oOwveme. [Io BceM Temam NpeayCMOTPEHBI 3aJaHHs CaMOCTOSTEIbHON
paboThI, HA KOTOPBIX MPOUCXOAMT 3aKPEIUICHUE M3yUYEHHOTO MaTepuaia U OTpadOTKa HABBHIKOB
aHaJIM3a ¥ CHHTE3a CUCTEM Ha 0a3e METOJIOB HCKYCCTBEHHOTO MHTEIUICKTA.

W3ydyeHne MUCHUIUIMHBI 3aKaHuMBaeTcsl 3a4eToM. OICHKA BBICTABIISICTCS Ha OCHOBAHHH
YpOBHsI C(POPMUPOBAHHOCTH YKa3aHHBIX KOMIICTCHIIMH, KOTOPBIA OIICHUBACTCS KaK CPEIHSS
OIICHKA IO COBOKYITHOCTH MapaMeTPOB: OIICHKH 3a CaMOCTOSITENIbHBIC 3aJaHUS U OTBETHI Ha
BOITPOCHI OMJIETA.

OcBoWTh BOMPOCH TUCIHUILUIMHBI «BBeleHHe B HMCKYCCTBEHHBI HHTE/LIEKT)
CaMOCTOSITENIFHO ~ CTYACHTY JOCTaTOYHO CJOXHO. [locemeHne Bcex MNpemnyCMOTPEHHBIX
JICKITMOHHBIX 3aHATUN M 3aHSATUH IO BBITIOJHEHHUIO TAOOPATOPHBIX PA0OT SBISETCS COBEPIICHHO
HEOOXOUMBIM. be3 ymopHBIX W peryisipHbIX CaMOCTOSTENBHBIX 3aHATHH B TEYCHHUE CEMECTpa
CHaTh 3aYeT MPAKTHUECKU HEBO3MOXKHO.



