AHHOTAIIUA

padouyeil nporpaMMbl y4e0HOI TUCHMILIIUHBI
Bb1.B.22 CucremMbl HCKYCCTBEHHOT'0 HHTE/JIEKTA

HanpagJieHue MoAroTOBKM 0aKajaBpuara
38.03.04. «I'ocynapcTBeHHOE H MYHMIIUIIAIbHOE YIIPABJIEHH )

1. Ileam ocBOEHUS AU CIHUNIUHBI

[{enbro n3yueHus: AUCHUTITHHBI «CHCTEMBI HICKYCCTBEHHOT'O MHTEIIJICKTa SIBIISIETCSl (JOPMUPOBAHUE
KOMIIETECHIIMH B 00JIACTH MMPUMEHEHUS HHTEIUICKTYAIbHBIX HH()OPMAIIMOHHBIX CUCTEM JIJIS
perieHus mpodecCuOHANBHBIX 3a7ad.
3anaun TUCHUTUTUHBL:
— O3HAKOMHUTH C COBPEMEHHBIMH 00JIaCTSMH HCCIICTOBAHUS 110 UCKYCCTBEHHOMY MHTEJUICKTY U
chepaMu MPUIOKECHUS SKCIIEPTHBIX CUCTEM;
— TIO3HAKOMHUTh C KOHICMIHUSAMH, COCTABJISIIOIIUMH OCHOBY COBPEMEHHBIX CHCTEM
HCKYCCTBCHHOT'O MHTEIIJICKTA;
— H3JIOKUTh TEXHUYECKHUE T[MOCTAHOBKM OCHOBHBIX 3a/la4, pelIaeMbIX CHCTEMaMH
UCKYCCTBEHHOT'O MHTEILICKTA,
— TO03HAKOMHTH C OCOOCHHOCTSIMH TPAKTHYECKOTO WCIOJIB30BAHUS HHTEIUICKTYAIbHBIX
WH(OPMAIMOHHBIX CUCTEM B 00J1acTH MH(POPMAITMOHHOM 0€30MacHOCTH.

Mecro nucuumiaunbl B ctpykrype OIIOII 6akanaBpuara

I[I/ICIII/IHJII/IHa «CucreMsnl HNCKYCCTBCHHOI'O MHTCIIJICKTAa» B 3KOHOMMKC) BKJIIOUYCHA B BAPHATHBHYIO
4acTh ~ OCHOBHOM  Ipo¢ecCHOHAIBbHOW  00pa3oBaTeNbHOM  HpOrpaMMbl  aKaJeMHUYECKOTO
OaxanaBpuata 1mo HampasiieHHI0 1oaArotoBku 38.03.04 «['ocynapcTBEHHOE M MYHULUIAIbHOE

YIpaBJICHUECY, SABJIACTCA ﬂHCHHHHHHOﬁ 110 BLI60py, HU3y4acTCAa Ha 3 Kypce B 6 CEMECCTPC.
I[J'ISI OCBOCHHA NUCHUIJIMHBI CTYACHTBI UCIIOJIB3YIOT 3HAHWA, YMCHUA U HABBIKH, C(bOpMI/IpOBaHHI)Ie

Ha TPEIbIIYIIEM YpPOBHE O0Opa3oBaHUsA. 3HAHUS W YMEHHUs, TOJYYCHHBIE TPH H3yYECHUU
JTUCITUIIMHBI, HEOOXOAMMBI OOYYaromMMcs Jii OCBOEHUS MPOGECCHOHANBHBIX KOMIETEHIIMA U
pelIeHus 3a1a4 MeXJINYHOCTHOTO, MEKKYJIBTYPHOTO U TIPO(ECCHOHATLHOTO B3aUMOICHCTBUSI.

Pe3yibTaThbl 0CBOEHUS TUCUMILIUHBI (MO1YJIs1)

Kon n HNuaukaropsl Jeckpunropsl
HaMMEHOBaHUe
KOMIIeTEeHIIUN
YuauBepcanbhbie komnerenuun (YK)

YK-1. Cnocoben YK-1.1. Ananuzupyer 3a1aqy, 3HaTh:
OCYLIECTBIIATh BbIJIETISIS €€ 0a30BbIe COCTABIISIOININE. OCHOBBI KPUTUUYECKOTO aHAIM3a U
TIOMCK, cuHTe3a HHPOpMaIUH.
KPUTHYECKHUI Ymersn:
a”Ham3 BBIZIEIATH 0a30BELIE
uHpopmanuu, COCTABJISIFOIME  TOCTaBJIEHHBIX
MIPUMEHSATH 3a/1ay.
CUCTEMHBIN ITOIXO Baagern: MeromaMu aHaiu3a U
JUTSL pelleHus CHHTE3a B PELIEHUN 3a]1a4.
MOCTaBJIECHHBIX
3a/1a4




Ipodeccuonanbubie komnerenuuu (1K)

IIK- 6

Cnocoben
HCITOJIB30BaTh
3HAHUE OCHOBHBIX
METOJIOB
HCKYCCTBEHHOI'O
WHTEJUIEKTA B

TIOCIICAYOIICH MIPUMCHCHHUS CUCTEM MCKYCCTBCHHOI'O
HPO(beCCHOHaHBHOfI MHTCJUICKTa  AJI1 pa3jIMYHbIX
JESATCIbHOCTH . MPEIMETHBIX 00IacTel;

IIK- 6. 3.

MPEAMETHOM 00IacTH.

IIK- 6.1. [TonuMaeT IpUHIMIIBI
MOCTPOCHUS U OCHOBHBIE METO/IbI
CHCTEM MCKYCCTBEHHOT'O MHTEIUICKTa U
NPUMEHSIET UX JUIs PEIICHUS 3a1a4
poeCCUOHATIBHOM I TETLHOCTH
IIK- 6.2. ccrnenyeT HanpaBiIeHHUs

BeiOupaeT KOMIUIEKCHI
METOJO0B M HHCTPYMEHTAIbHBIX
CPE/ICTB UCKYCCTBEHHOTO MHTEIIEKTA
JUIsL pelieHnst Tpo(hecCHOHANbHBIX
3a71a4 B 3aBUCHMOCTH OT OCOOCHHOCTEH

3natb. MeToasl pa3paboTKu
OPUTHHAIBHBIX aJITOPUTMOB U
MPOTPAMMHBIX PELIEHUH C
KCIIOJIb30BAaHUEM COBPEMEHHBIX
TEXHOJIOTUI

YMeTb: cTaBUTH 3a4a9U U
aJanTUPOBATh METO/BI U AITOPUTMBI
MAaIIMHHOTO O0YYCHHUS

BuaageTb: mOCTaHOBKOM 3a1a4 I10
aJarTanyy Ui COBEPIICHCTBOBAHNIO
MCTOJ 0B 1 aJITOPUTMOB IJIA pCHICHU A
KOMILIIEKCA 3a/1a4 IPEeIMETHOM
obmactu

CTpyKTypa u cojep:KaHHe IUCHUIITHHBI

4.1. CTpyKTypa AUCHUIIMHBI

Buj yueoHoii padoThl Bcero IHopsinxoBbIii HOMEp
ceMecTpa

OO1w1ast TPyA0EMKOCTh AUCIUILIUHBI BCETO (B 3.€.), 72 72

B TOM YHUCIIE:

KypcoBoii npoekt (pabota)

AyIUTOpHBIE 3aHSATHUS BCETO 54 54

(B akaj. yacax), B TOM YHUCIIE:

Jlexumun 18 18

[IpakTrueckue 3aHITHsI, CEMUHAPbI 18 18

JIaGopaTopHble paboThI 18 18

CamocrosiTenpHast paboTa Bcero (B akaj. yacax), B 18 18

TOM YHCIIE:

KCP

OK3ameH

OO1m1ast TPy10€MKOCTh IUCIUIITUHBI 72 72

AyIUTOpHBIEC 3aHSATHUS BCETO 32 32

(B akaj. yacax), B TOM YHUCIIE:

Jlexnuu 16 16




IIpakTrueckue 3aHATHsL, CEMUHAPBI

JIaGoparopHbie paboThI 16 16

CamocrosiTenbHast paboTa Bcero (B akaj. dyacax), B 40 40
TOM YHCIIE:

KCP

DK3aMeH

OO01mmast Tpy10eMKOCTh TUCIIUTUTHHBI 72 72

4.2. Cogep:xanue JUCUMIIIMHBI

Ne HauMeHoBaHMe MOAYJIS, COAEpKaHUe
n/mo
1 «BBejeHne B HCKYCCTBEHHbIII HHTE/UVIEKT U OCHOBHbIe MeTO/bl
MaIIMHHOTO 06y4YeHHMs AJIs1 pa6oThl C TAGJIMYHBIMU JAHHBIMH»
Jleknyn
1.1- [OnuuoHansHO: MaTeMaTHYECKHU JTUKOe3 MO 3JIeMEHTaM MaTeMaTH4YeCKON CTaTUCTUKH,
1.5 JUHEHHOH areOpbl 1 MAaTEMATUYCCKOTO aHAIH3A. |

OcHoOBHbBIE 3aJjaud CHCTEM HCKYCCTBEHHOro wuHTeluiekTa. Kraccuduxarms,
KJIacTepu3anusi, perpeccus. TUNbl MaIIMHHOTO OOyUYEHUs: C YUUTENEeM, 0e3 yuuTels, C
YaCTUYHBIM MPUBJICYCHUEM YUUTENsI, 00YUCHHE C TIOJIKPEIICHUEM.

Knaccupukanus wHa mnpumepe amroputma K-Onmmxaiimux cocemeir (KNN)
[OnuuonansHO:  bBBICTpBIA  MOMCK  Omkalmmx — coceneld.]. MeETpUKH — OICHKHU
kinaccuukanuu: monHora, tounocts, Fl, ROC, AUC. BamumannoHHas ¥ TeCTOBas
BbIOOpKa. Kpocc-Banuaanus. Pabota ¢ kareropranbHbIMU MPU3HAKAMHU.

Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 - koaddumment
nerepmuHanuu. JluHeiHas perpeccusi, noauHoOMHUanbHas perpeccus. Ilepeobyuenue u
perymsipu3zanus, rpeoresas perpeccus, LASSO, ElasticNet.

Jluneiinple Mogenu ans  kiaccupukauuu. [lepuenTpoH, JgorucTuyeckas
perpeccusi, MOTHOCBI3HbIE HEHMPOHHBIE CETH, CTOXACTHMYECKHM TPAJMEHTHBINA CIIyCK U
o0paTHOe paclpocTpaHeHHWEe TpajgueHTa. Perymsipuszauus JUHEHHBIX  Mojeneit
KJIaCCU(UKALIUUU.

Kunacrepuzanus, k-means, k-means++, DBSCAN, arjioMmepaTuBHas
KJ1acTepu3anus. MeTpuku OIleHKHU KiacTepu3aluu.

ANTOpUTMBI, OCHOBAaHHBIE Ha INMPHMEHEHUHU DELIAIOIIMX JepeBbeB. Kpurtepuun
pasneneHus y3ia: WHOOPMAIMOHHBIM BBIUTPHINI, Kputepuit JDxuxHu. AHCamOIu
pelLIaroIInX IePeBbEeB: CIyYailHbIH Jiec, TpaJAUeHTHBIN OyCTHHT.

Meton omopubix BekTopoB. [Ipsmas u oOpatHas 3anada. OrmnpeneneHue
OTIOPHBIX BEKTOPOB. A IEPHBII TPIOK.

HauBHblit OaifecoBckuil kiaccupukarop. MeToapl OLIEHKH paclpeieleHus
npu3HakoB. EM-anroputM Ha nmpuMepe CMEeCH TayCCHaH.

Metoabl Oe3rpaJlMeHTHON ONTHMM3ANUU: ciydaiHbii mowuck, hillclimb, orxur,
T€HETUYECKHUN aJITOPUTM.

JlaGopaTropHble padoThbI

JIP1.1 | Metoas! paboTsl ¢ Tabnuuamu B Python. Arperanus u Buzyanusanus
JaHHbIX. [IpoBeieHne NEPBUYHOIO aHaIN3a JAHHBIX.

JIP1.2 | cnionb30BaHuE U CpaBHEHHE AITOPUTMOB Kinaccuukaru: kNN,

pemaromme ICPEBhEI U UX chaMGJ’II/I, JIOTUCTUYCCKAA pCrpeCcCus.




JIP1.3 | Mcnonp30BaHuE M OlIEHKA alTOpUTMOB perpeccuu. [Togbop onTuManbHbIX
1apaMeTPOB PErPECCUU
JIP1.4 | OnTuMu3alMoHHble 3a7aud U ux peweHus. [lonbop rumepnapamMeTpoB aaropurMa c
IIOMOUIbI0 METOJJOB ONTUMU3ALIMH.
IIpakTuka
I1P1.1 | TIporpaMMHO-aJIFOPUTMHYECKOE OCBOEHUE MaTepHalla
CamocrosiTesibHas padoTa
CP1.1 | [IpopaboTka yueOHOr0 MaTepuana JCKIHi
CP1.2 | [ToaroroBka K 1a0OpaTOpHBIM paboTaM
CP1.3 | [loaroroBka K pyOoe:KkHOMY KOHTPOJIIO
CP1.4 | JIpyrue Buabl CaMOCTOSITEILHOM pabOThHI
2 Jlexuun
2.1- | Heiliponnsie cetu. @yHKnu omrOKH HEHPOHHBIX ceTei U 00yUYeHue C
2.3 | IOMOIIBI0 OOPATHOTO PACIPOCTPaHEHUs rpaaueHTa. [loHsTre 63T4a U SMOXH.
Pabora ¢ u3zo0pakeHUsIMH C MOMOILIbIO HEUPOHHBIX ceTed. CBepTOUHbIE HEHMpPOHHBIE
cern. Omepanuu CcBepTOK, max-pooling. IlomynsipHble apXHTEKTYphl CBEPTOYHBIX
HeliponHsix cereid: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe o0ydenue.
OO6paboTtka TekcToB. PaboTa ¢ ecTeCTBEHHBIM SI3BIKOM C IOMOIIBIO HEMPOHHBIX CETEH.
Bektopnsle npeactaBienus st Tekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppentusie neiiponnsie ceti, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabopaTopHble padoThbI
JIP2.1 | Knaccudukarys nzo0paxkeHuit 1 TpaHcepHoe o0yueHue.
JIP2.2 | PabGoTa ¢ TekCTaMU M UX BEKTOPHBIMH MPEACTABICHUSIMU TEKCTOB.
IIpakTuka
ITP | IIporpaMMHO-aJIrOPUTMHYECKOE OCBOEHUE MaTepHalla
2.1
CamocrosiTebHas padora
CP2.1 | IIpopaboTka yyeOHOro MaTepuaa JeKIui
CP2.2 | IToaroToBka Kk 1a00opaTopHbIM paboTam
CP2.3 | IToarotoBka K pyoe:KHOMY KOHTPOJIIO
CP2.4 | [ipyrue BUJbl CAMOCTOSITENIbHON PabOTHI
3 «O0y4eHue ¢ MoJAKpernIeHueM»
Jlekumnu
3.1- | TlonsTus arenTa, cpefibl, COCTOSHUS, AeHCTBUI U Harpaabl. OyHKIUsS
3.2 | uennoctu cocrosuus (Valuefunction) u dpyukiust kadectsa aeicteus (Qfuntion).
OnTumMuzanust CTpaTeruy ¢ MOMOIIbI0 MaKCUMU3aUKM (QYHKIMH IEHHOCTH U KadecTBa.
Q-o0yueHme.
I'nmy6okoe obyuenue ¢ moakperieareM. Deep Q-Networks, Actor-critic.
Jns yposnst skenieptabiii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTropHbie padoThbI
JIP3.1 | Tlpumenenune Q-Networks /uist penieHns IpoCThIX OKPYKEHUH.
IIpakTuka
IIP | [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTEpHaa
3.1

OO0pa3oBaTte/ibHbIE TEXHOJIOTUH

[Tpu moaroTroBke GakalaBpOB UCHOJIB3YIOTCS CIEAYIOIINE OCHOBHBIE (POPMBI IPOBEACHUS

yUeOHBIX 3aHSTHH:

HHTCPAKTHUBHBLIC JICKIIUH




® JICKIIUU-TIpecC-KOH(DEPEHITNH;
® TPEHUHIU U CEMUHAPHI IO PA3BUTHIO TPOPECCUOHATBHBIX HABBIKOB;

® TI'PYIIIOBBIC, HAYUHBIC JUCKYCCHUU, ,I[e6aTBI.

[Ipu ocymecTBieHNH 00pa30BATEILHOTO IMpollecca MPUMEHSIOTCS WH(OOPMAIMOHHBIC
TEXHOJIOTUH, HEOOXOAHMMBIE JI MOATOTOBKU MPE3CHTAIIMOHHBIX MATEPHAJIOB W MAaTEPHAJIOB K
3aHATUSAM (KOMITBIOTEPHI C IPOTPAMMHBIM OOECIIEUCHUEM JJI CO3/IaHMs M MOKa3a MPE3CHTAINM, ¢
JIOCTYIIOM B ceTh «/IHTepHET», MOMCKOBBIE CHCTEMBI U CIPABOYHBIC, MTPOPECCHOHAIBHBIC PECYPCHI
B cetu «MHTEpHETY).

B By3e 000pynoBaHbI MOMEIICHUS ISl CAMOCTOSTEIIBHOW padOThl 00YJarONTUXCsl OCHAIICHBI
KOMIIBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO MOJKIIIOUEHUsSI K ceTn «MHTepHET» U obecredeHneM
JOCTYTIA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPElY By3a.

Hcnoab3yemble pecypcbl HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH «Internety;
HH(OPMANMOHHBbIE TEXHOJIOTHH, IPOTPAMMHBIE CPeIcTBa U MH(OPMAIHOHHO-CIIPABOYHbIE
CHUCTEMbI

ceTh «AHTEpHET»), HEOOXOAUMBIX /IJIS OCBOEHUSI I CUMIIIMHbI

[IpuMepHBIil IEpeUeHb PECYPCOB CETH KUHTEPHET», PEKOMEHIYEMbIX IIPU OCBOCHUH MOIYJISI
1. Open Machine Learning Course (https://mlcourse.ai)
2. Beenenue B mMammHHOe o0y4enue ot «Bioinformaticinstitutex»
(https://stepik.org/course/4852/promo )
3. Crenuanu3zanus MammHHOe 00yYeHHE U aHATIH3 JaHHBIX OT «MOCKOBCKHIA (hH3HUKO-
texHuueckuid mHCTHTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnatdopma s npoBeneHus copeBHoBanuii mo DataScience( https://www.kaggle.com )

Se-Library.ru  [Onextponnsiii  pecypc]: Hayunas onektponnas Oubnmorexka. — URL:
http://elibrary.ru/ (nata oopamenus 11.05.2018).
6.O1ekTpoHHO-0MOAMoTeyHass  cuctema  [PRbooks  [Onextponnsiii  pecypc]. —  URL:

http://www.iprbookshop.ru/ (mata oopamerus 11.05.2018). — JlocTym K CHCTEME COTJIACHO
npaswiaM ObC u noroBopom yHusepcurera ¢ IbC.

DopMbI TEKYLIET0 KOHTPOJIA
1. TecroBsie 3aanusl.
[IpuMepHBI€ TEMBI JOKJIAI0B U BBICTYIUICHUMN.
KoHTposbHBIE BOITPOCHL.
Bomnpocs! 1151 caMOnpoBEpKH.
IIepeyeHp BOIIPOCOB Ul IOATOTOBKH K 3a4€Ty
Metoanyeckre peKoMeHAauu JUIsi 00yJaroImuXcst 10 OCBOSHUIO AUCLUIUINHBL.

© 0k wh

®opma MPOMeKYTOYHOT0 KOHTPOJIS

3auyer

Pa3zpadorunk: cr.npen. kapeapst «ACuT» Myp3zabexkosa M.H.
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