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AHHOTANUA

padouyeil nporpaMMbl y4e0HOI TUCHUILIIUHBI

Bb1.B.16. CucTeMbl HCKYCCTBEHHOI0 MHTEJJIEKTA

Hanpasiienue noarorosku 6axkasaspuara 45.03.01 ®uJioJiorus
«OteuecTBeHHas puiioiorus. Pycckuii I3bIK U JIUTEPATYPA)

Paspaﬁqumc: CT.nmpenoaaBaTe/ib Ka(l)e)lpbl ((I/IH(I)OpMaIII/IOHHBIe CHUCTEMbI 1 TECXHOJIOTHH),

k.ILH. [IlayxanoBa P.A.

1. Ilean ocBOeHMSsI AU CHMILIMHBI

Heabio u3yvyeHus qUCHUIIMHB «CHCTEMBI HCKYCCTBEHHOI'O HHTEIICKTa) SIBJIIETCS (POPMUPOBAHUE
KOMIICTCHIINHU B O6HaCTI/I HpI/IMeHeHI/IH I/IHTCJIJIGKTyaJH)HI)IX I/IH(i)OpMaIII/IOHHI)IX CUCTEM I peI_HeHI/ISI
podeccHoHaIbHBIX 3a/1ad.

3agaum JMCHUILIMHDI:

— O3HAaKOMHUTh C COBPEMEHHBIMHU OOJIACTSIMM MCCIIEJOBAHUS 10 MCKYCCTBEHHOMY HMHTEJUIEKTY U
chepaMu MPUIIOKESHUS IKCIIEPTHBIX CUCTEM;

— [03HAKOMUTh C KOHILIEMLHUAMH, COCTABIISIOIIMMU OCHOBY COBPEMEHHBIX CUCTEM HUCKYCCTBEHHOI'O
UHTEIUIEKTA;

— HU3JI0KUTHb TCXHUYCCKUC IMOCTAHOBKH OCHOBHBLIX 3aJa4, pCIIACMbIX CUCTEMaMU HCKYCCTBCHHOI'O
UHTEIUIEKTA;

— IO3HAKOMHUTb C OCOOEHHOCTSIMH IMPAKTUYCCKOro  HUCIOJBb30BAHUSA  HMHTCIIJICKTYaJIbHbIX
MH(OPMALIMOHHBIX CUCTEM B 00J1acTH HHPOPMAITMOHHOMN 0€3011aCHOCTH.

2. Mecrto aucunminnsl B ctpykrype OIIOII 6akanaspuara

[uki, K KOTOPOMY OTHOCHUTCS AUCLMILINHA!
b1.B.16. «CucreMbl HCKYCCTBEHHOTO MHTEIUIEKTa»

3. PESyJ'lI)TaTbI OCBOCHUA NUCIHHUITINHBI (MO}IyJ’[ﬂ) «Cucrembl HCKYCCTBCHHOI'O HHTCJIJICKTA»

Kon HaunmenoBanue Kon, HauMeHOBaHUE HHAMKATOPA JOCTUKEHHUS
npogeccuoHaIbLHOM npodeccHoHaIbLHOM npodeccHoHAIBLHON KOMIIETEHIHH
KOMIIETEHIIM U KOMIIETEHIIM U
CrocobeH MCIoIb30BaTh 3HAHKE IIK- 9.1. [Touumaer 3Hatb: MeTosl
OCHOBHBIX METOJIOB MIPUHIUIIBI HOCTPOECHUS U pa3zpaboTku
nK-9 HCKYCCTBEHHOI'O MHTEJUIEKTA B OCHOBHBIE METOJIbI CUCTEM | OPUTMHAJIBHBIX

nocJyeayoumen HCKYCCTBEHHOTO aJITOPUTMOB U
npodecCHoHaNbHOI HUHTEJUIEKTA U IIPUMEHSET MPOrpaMMHBIX pEeIIeHUH
JIeATEIIbHOCTH B Ka4eCTBE WX JJIS pELIeHUs 3214 C WCIOJIb30BaHUEM
Hay4YHBIX COTPYIHUKOB, po¢heCCHOHATBHOM COBPEMEHHBIX
npenojaBaTenen JEATENBHOCTH; TEXHOJIOTUH

06p330BaT€J'ILHLIX OpFaHH3aHHﬁ

BBICHICTO O6paSOBaHI/I${,

OK- 9.2. Hccnenyer YMerhb: CTaBUTH 3a1adu
HWH)KEHEPOB, TEXHOJIOTOB.

HanpaBJICHUA " agarnTupoBaTb METOIbI
MIPUMECHCHUA CHCTEM u AJITOPUTMBI
HUCKYCCTBECHHOT'O MAIIMHHOTO O6y‘IeHI/IH

HUHTCIIJICKTA
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K- 9. 3. Bri6upaer Buagers: mocTaHOBKOM
KOMIIICKCBI METO10B U 3aJa4 I10 aganTanuy nujin
UHCTPYMECHTAJIbHBIX COBEPIICHCTBOBAHUIO
CPEJICTB HCKYCCTBEHHOTO METO/IOB U AIITOPUTMOB
WHTEIJUICKTA JJIs1 PEIICHUS AU pEUICHUS KOMILICKCa
npodecCHOHATBHBIX 3a/1ad | 33184 IPEMETHOM
B 3aBHCHMOCTH OT obmacTn
0CcoOEHHOCTEH peAMETHON
obmacTu.
4. | CTpyKTYypa U coiepKaHue TUCIUNINHBI
4.1. CTpyKTypa AMCUMIIHHBI (MOIYJISA)
Bun yuedHoii paGoTsi Bcero IMopsinkoBbIii HOMeP
cemecTpa

OO0mas TpyI0eMKOCTh JUCITUILIMHBI BCEro (B 3.€.), B 2 3.e. 6

TOM YHCIIC:

Kypcosoii mpoekt (padora) HE TIPEIyCMOTPEHO

AyIUTOpHBIE 3aHSATHS BCETO 54 54

(B akaj. yacax), B TOM UYHCJIE:

Jleknun 18 18

[IpakTHueckue 3aHsATHS, CEMUHAPBI 18 18

JlaboparopHsie paboTHI 18 18

CamocTosTelbHas paboTta Bcero (B akaj. 4acax), B TOM 18 18

qHCIe:

KCP

3auer * *

OO0mas TpyI0eMKOCTh AUCIUTUTHHEI 72 72

4.2. ConepxaHue TMCHUILINHBI

1
AJ1s1 padoThl ¢ TAOJTUYHBIMHU JAHHBIMID)
Jleknuu
1.1-1.5 [OnmuoHaIpHO: MaTEMATHYECKUM JTUKOE3 10 AJIEMEHTAaM MaTEMaTHYECKOW CTAaTUCTHKH,

JMHENHOMN anredpsl 1 MaTEMaTUYECKOTO aHaIu3a. |
OCHOBHBIE 331a4M CUCTEM UCKYCCTBEHHOro MHTEeKTa. Knaccudukanus,

YaCTUYHBIM IIPUBJICUCHUCM YUUTCIIA, 06y‘-ICHI/Ie C MMOAKPCIVICHUECM.

Pabora ¢ karer OpHAJIbHBIMHA ITPpHU3HAKAMHU.

rpebneBas perpeccust, LASSO, ElasticNet.
Jlunelinble Moaenu Ui kinaccupukanuu. [lepuenTpoH, JorucTuuecKas perpeccus,
MOJTHOCBSI3HbIE HEMPOHHBIE CETH, CTOXaCTUYECKUH IpaIneHTHBIN CITyCK U 00paTHOE

MeTpI/IKI/I OLICHKU KJIACTCPpHU3allH.

CITy4alHBIH Jiec, TpaIueHTHBIN OYCTHHT.
Metox onopHbIX BeKTopoB. [IpsiMas u oOpatHas 3a1a4a. OnpeneneHue OnopHbIX

«BBenenue B HCKyCCTBeHHLIﬁ HHTEC/IVICEKT U OCHOBHbIC ME€TOAbI MAILIMHHOI' O 06yqemm

KJIacTepu3anus, perpeccus. THUIbI MAIIMHHOTO O0YYEHUS: C yUUTeIeM, 0€3 yuuTens, ¢

Knaccudukanus na npumepe anropurMa k-omkaiimux coceneit (kNN) [OnunonansHo:
BricTphlit mouck Ommkaimux coceneit.]. MeTpuku oLeHKH K1acCU(pHUKaAIMU: TOJTHOTA,
touHocTh, Fl, ROC, AUC. BanuaanmonHas u TectoBasi Beioopka. Kpocc-panumanmsi.

Perpeccusi. Metpuku ouenku perpeccun: MSE, MAE, R2 - koadduument gerepmuHaium.
Jlunelinas perpeccusi, moJMHOMUanbHas perpeccus. [lepeoOyuenue u perynspusarus,

pacrpocTpaHeHue rpajueHTa. Perynspusanys JMHEHHbIX MoJeNel KIacCu(pUKaIMUN.
Knacrepuzanus, k-means, k-means++, DBSCAN, arinomepatuBHast KiiacTepu3ausl.

ANTOpUTMBI, OCHOBaHHBIC HA IPUMEHEHUH PEIAOIUX AepeBbeB. Kpurepuu pasaeneHus
y3J1a: ”HPOPMALIMOHHBIM BBIMTPHILI, KpuTepuil Jkuau. AHcamOan peraromux 1epeBbes:
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BEKTOPOB. Sl I€pHBbIN TPIOK.

HausHerii OaliecoBckuit kimaccudukatop. MeToIbl OIICHKH pacIipeIeICHHsI TIPU3HAKOB.
EM-ajiroput™ Ha npuMepe CMECH rayCCHaH.

MeTtoibl 0€3rpaueHTHON ONITUMU3AIMH: CIyJaifHbIi Touck, hillclimb, oTxkwur,
T€HETUYECKUN aJITOPUTM.

JlaboparopHbie padoThI

JIP1.1

Metonsl paboTsl ¢ Tabnuuamu B Python. Arperanus u Busyanu3anus
naHHbIX. [IpoBeeHre NEPBUYHOIO aHAM3a JIAHHBIX.

JIP1.2

CIIOJIb30BAaHUE U CPAaBHEHUE allTOPUTMOB Kiaccupukanuu: kNN,
pelarume 1epeBbes U UX aHCaMOJIH, JJOTHCTHYECKasl PerpecCHsl.

JIP1.3

HMcnonp30BaHue U OLIEHKA alITOPUTMOB perpeccur. [1on6op onTuManbHbIX
apaMeTPOB PErpeccuu

JIP1.4

OHTI/IMI/IBaHI/IOHHHe 3aJla4y U UX pCIICHUA. HO,I[60p TuneprapamMeTpoB ajropurma €
IIOMOIIBIO METOJ0B OIITUMHU3AIIUHU.

IIpakTuka

I1P1.1

ITporpaMMHO-aIrOPUTMHYECKOE OCBOCHUE MaTepHaa

CamocrosiTesibHas padora

CP1.1

[TpopaboTka yueOHOTro MaTepHaa JICKIUi

CP1.2

[ToaroroBka k 1a0OPATOPHBEIM paboTaM

CP1.3

IToaroroBska k py'6e)KHOMy KOHTPOJIIO

CP14

Jpyrue Bupl caMOCTOSTENbHON pabOThI

Jleknnn

2.1-
2.3

Heiiponnsie cetn. yHKIMM OMMOKK HEHPOHHBIX ceTell 1 00yueHue ¢

MOMOIIbI0 OOPaTHOTO paclpocTpaHeHus rpaauenta. [lonstue 631ya 1 sm0XH.

PaboTta ¢ n300pakeHUsAMH C MOMOIIBIO HEHPOHHBIX ceTell. CBepTOUYHbIC HEHPOHHBIE CETH.
Omnepanyu cBepTOK, max-pooling. [TonymsipHbie apXUTEKTYphI CBEPTOUYHBIX HEHPOHHBIX
cereii: AlexNet, VGG, Inception

(GooglLeNet), ResNet. Tpaucheproe oOyueHue.

O6paboTtka TekcToB. PaboTa ¢ ecTeCTBEHHBIM A3BIKOM C TIOMOIIBI0 HEMPOHHBIX CETEH.
BexTopHsbie npencraBnenus it Tekcra: word2vec, skipgram,

CBOW, fasttext. PexyppenTthsie HeliponHbie ceti, LSTM, GRU.

Tpanchopmepsr, BERT, GPT.

JlabopaTopHbie paboThl

JIP2.1

Knaccugukaius n3odpaxenuit 1 TpancepHoe o0ydeHue.

JIP2.2

PabGoTa ¢ TekcTaMu U UX BCKTOPHBIMU MPCACTABICHUAMU TCKCTOB.

IpakTuka

1P
2.1

HpOI‘paMMHO-aJII‘OpI/ITMI/I‘-ICCI(OC OCBOCHHC MaTCpHualia

CamocrosiTeibHas padora

CP2.1

[TpopaboTka yuyebHOTrO MaTepuana JeKIui

CP2.2

[ToaroToBka K 1a00paTOpHBIM paboTaM

CP2.3

[TonroroBka K pyOe;KHOMY KOHTPOJIIO

CP2.4

Jlpyrue Bubpl CaMOCTOSITENIbHON pabOThI

«OO0yueHune ¢ MOJKPEIIEHUEM»

Jleknuu

3.1-
3.2

ITonsATHs areHTa, Cpenbl, COCTOSIHUSA, ACUCTBUN U Harpaasl. OyHKIMs
neHHoctu cocrosHus (Valuefunction) u ¢pynakius kagecta aeiicteus (Qfuntion).
OnTuMu3aIus CTPaTEruy ¢ MOMOIIBIO MAaKCUMU3AIMK (DYHKIIMKA IIEHHOCTH M KauecTBa. Q-
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obOydeHwue.
I'my6okoe o0yuenue ¢ nmoakpermienneMm. Deep Q-Networks, Actor-critic.
Jns yposust skeneptabiii: REINFORCE, A2C, PPO, DDPG.

JlaboparopHbie padoThI

JIP3.1 ITpumenenue Q-Networks 1t pereHust IpoCThIX OKPY)KSHHIA.

IpakTnka

np [IporpaMMHO-aITOPUTMHYECKOE OCBOCHHE MaTepurasa
3.1

CamocrosiTesbHasi padoTa

CP3.1 | [IpopaboTka yueOHOTrO MaTeprana JeKIui

CP3.2 | [loxroroBka K 1a00paTOpHBIM paboTam

CP3.3 | [loaroroBka Kk pyOoeKHOMY KOHTPOJIIO

CP3.4 | [Ipyrue BUAbI CAaMOCTOSITEIILHOM paOOThHI

S. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B mporecce mnpernonaBaHus Monyis HCHOJB3YIOTCS  CICHYIONIME METOABI, CPEICTBA H
OOHOBIIsIEMOE ITPH HEOOXOANMOCTH IPOrpaMMHOE oOecTieueHre HH(POPMAMOHHBIX TEXHOIOTHI:
— e-mail mpemogaBarerns;
—  DIIEKTPOHHBIE Y4eOHO-METOJMUYECKHE MaTepHalbl sl 00eCleUeHHs CaMOCTOSTEIbHOH paboThI
CTYIICHTOB;
— CIHCOK CaiiToB B ceTu «VHTepHET» A MOMCKa HayYHO-TEXHUYECKOW MH(OpMALUU Mo pazaenam
JMCIUILTHHBL;
—  TaKeThl NPUKIAJHBIX TIPOrpaMM, Harpumep, pytorch.
6. | Ucnoan3yemble pecypchbl HH(POPMAIIMOHHO-TEJIeKOMMYHUKAIIHOHHOM ceTH «Internet»; mHpopManmoHHbIe
TEXHOJIOTHH, TPOrPAMMHBIE CPEICTBA U HH(OPMAIHOHHO-CITPABOYHbBIE CHCTEMBI
http://window.edu.ru DnekTpoHHas Oubnuoreka onnaiiH «EnnHOe OKHO K 00pa3oBaTeIbHBIM
pecypcam»
http://school-collection.edu.ru «O6pa3oBarenbHbIii pecypc Poccum»
http://www.edu.ru ®@enepanbHblii 00pa30BaTENBFHBIA MOPTAN: YUPEKACHUS, TIPOTPAMMBI, CTaHIAPTHI,
BVY3E1, Tecter EI'D, THA
http://fcior.edu.ru denepanbhblii eHTp HHGOPMAIIMOHHO-00pa3oBaTenbHBIX pecypcoB (PLIMOP)
http://rvb.ru Pycckast BupTyanpHas Oubauoreka
http://ruslit.ioso.ru KaGuHeT pycckoro si3blka U JINTepaTypbl
http://ruscorpora.ru HaruoHanbHbIH KOPITyC PYCCKOTO SI3bIKa
http://elibrary.ru/defaultx.asp Hayunas snextponHnas 6ubnuoreka «e-Library»
http://www.iprbookshop.ru DnektponHo-6ubauoTeunas cucrema IPRbooks
https://lib.inggu.ru DrekrporHO-OMOMOTeUHAast cuctema UaTTY
Wudopmarmonno-npaBosas cucrema «[ apant» — CereBasi Bepcusi, JOCTYITHA CO BCEX KOMITBIOTEPOB B
KopniopatuBHo# cetu UHrT'Y
7. | IIporpaMMHoOe obecrieyeHHe



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
https://lib.inggu.ru/
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YHuBepcuTeT 00eCleueH CIEAYIOIMUM KOMIUIEKTOM JIHIICH3HOHHOTO MPOrPaMMHOTO
o0ecreyeHus.
1. JluueH3noHHOE porpaMMHOE oOecrieueHue, ucnoiab3yemoe B MHrl'Y:
1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2. Microsoft Windows server 2003, 2008, 2012, 2016
1.3. Microsoft Office 2007, 2010, 2016
1.4. IIporpammusbiii komiiekc MMUC “Busyansnas Ctynus TectupoBanus™
1.5. ITporpammusrii kommiekc MMUC "TIJIAHBI"
1.6. IIporpammusiit kommiekc MMHUC "QJIEKTPOHHBIE BEJIOMOCTHN"
1.7. TIporpammabiit komrieke MMMC "BEJIOMOCTU OHJIAMH"
1.8. TIporpammablit kKomriekc MMUC «PTI1JT OHJTAVH»
1.9. YauBepcanbhbiii cratuctuueckuit maket STADIA
1.10. AntuBupycnoe I10 Kaspersky endpoint security
1.11. CnpaBouHo-nipaBoBas cuctema “I'apant”
2. INTERNET-uenTp cBO60JHOTO JOCTYyMA MIPH YATATHHOM 3ajie OUOINOTEKH.

8. | ®opMbI TEKYyLIEr0 KOHTPOJIS

KonokBryMBl, TeCTBI, JAOOpaTOpHBIE Pa0OTHI 110 pa3liesiaM TUCUUILUIMHBL

9. | ®opMa NPOMEKYTOUHOT0 KOHTPOJISA

3auer




