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AHHOTANUA

paboueii mporpaMMbl y4eOHOI U CHUNITHHBI
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HanpagiieHue moAroToBKU fakajaBpuara
38.03.02. «MeHexKMEHT»

1. Ileaun ocBOEHUS AU CHUNIUHBI

[enbro n3ydeHus: AUCHUTLTHHBL « CUCTEMBI UCKYCCTBEHHOTO MHTEIIIICKTa SIBIISIETCSl (JOPMUPOBAHUE
KOMIIETECHIIMH B 00JIACTH MPUMEHEHUS HHTEIUICKTYAIbHBIX HH()OPMAIIHOHHBIX CUCTEM JIJIS
penieHus mpodeccuoHAIBHBIX 3a/1a4.
3amauu QUCIUTUIMHBIL:
— O3HAKOMHUTH C COBPEMEHHBIMH 00JIACTSMH HCCIICTOBAHUS 110 UCKYCCTBEHHOMY MHTEIUICKTY H
cepamMu IPUIIOKEHHSI SKCIIEPTHBIX CUCTEM;
— TI03HAKOMHUTh C KOHICMIUSMH, COCTaBJISIFOIIMMH OCHOBY COBPEMEHHBIX CHCTEM
HCKYCCTBCHHOT'O MHTEIIJICKTA;
— H3JIOKUTh TEXHUYECKHWE T[MOCTAHOBKM OCHOBHBIX 3a/la4, pellaeMblX CHCTEMaMH
HCKYCCTBCHHOT'O MHTEIIJICKTA;
— TO3HAKOMHUTH C OCOOCHHOCTSIMH TIPAKTHUYECKOTO WCIOJIB30BAHUS HHTEIUICKTYAIbHBIX
WH(OPMAIMOHHBIX CHCTEM B 00J1acTH MH(POPMAITMOHHOM 0€30MacHOCTH.

Mecto nucunmiaunbl B cTpykrype OIIOII 6akanaBpuara

Jucuummza «CucTeMbl UCKYCCTBEHHOIO MHTEIIEKTa» B DKOHOMHUKE» BKIIIOUEHA B BapUATHBHYIO
yacTb ~ OCHOBHOM  INpoQeccHOHAIbHOM  00pa3oBaTeNbHONM  MNpOrpamMMbl  aKaJAeMHUECKOIO
OakanmaBpuata 1o HampasieHHto noarotoBku 38.03.04 «['ocynapcTBeHHOE M MYHHULUNAIBHOE

yIpaBJIeHUE», SBISETCSA TMCHUILIMHON MO BRIOOPY, M3ydaeTcs Ha 3 Kypce B 6 cemecTpe.
I[J'ISI OCBOCHHA NUCHUIJIMHBI CTYACHTBI UCIIOJIB3YIOT 3HAHHA, YMCHUSA U HABBIKU, Cq)OpMI/IpOBaHHI:;Ie

Ha TMpeablAylleM YpoBHE oOpa3oBaHMs. 3HaHUS M YMEHHUS, I[IOJIyYEHHbIE NpPU HU3YyUYEHUU
JUCIUIUIMHBI, HEOOXOAUMBI O0YyYarolMMcsl Ui OCBOEHHS NPO(eCcCUOHATIbHBIX KOMIIETEHIUN U
pelIeHns 3a/1a4 MEKIMYHOCTHOTO, MEKKYJIBTYPHOTO U TPO(ECCUOHATIBEHOTO B3aUMOIEHCTBUSL.

Pe3yabTaThbl 0CBOEHUS TUCHUILIUHBI (MOTYJIs1)

Kon u HNuauxaropsl JdeckpunTopsl
HAUMEHOBAaHHE
KOMIIETEeHIIUH

Yuuepcanbublie komnerenuuu (YK)

YK-1. Cnocoben YK-1.1. Ananusupyer 3a1ady, 3HaTth:

OCYLIECTBIISATh BBIJIEIISAS €€ 0a30BbIE COCTABIIAIOLIHE. OCHOBBI KPUTUYECKOTO aHaIN3a U
TIOUCK, CHHTEe3a HHPOPMALIUH.
KPUTUYECKUN Ymers:

aHaJIN3 BBIJIETIATH 0a3oBbIe
uH(popMaluuy, COCTAaBIISIIOLIME  TOCTaBJICHHBIX
MPUMEHSITh 3am1ad.

CUCTEMHBIN ITOIXO Baaagerb: MeTomaMu aHaliu3a U
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IJI pCIICHUA

CHHTE3a B pCHICHUHN 3a/a4.

MOCTABJICHHBIX
3a1a4

IMpodeccuonanbubie komnereHuuu (1K)
IIK- 6 3uaTh. MeTozbl pa3paboTKu
Cnocoben IK- 6.1. TToHMMaeT IPUHIIUIIEL OPHMIMHAIILHBIX aJITOPUTMOB U
UCIIOJIb30BaTh IPOrPaMMHBIX PELIEHUH ¢

3HaHHE OCHOBHBIX
METOJIOB
HCKYCCTBEHHOT'O
MHTEJIEKTA B
nocJeyomen
npodeCcCHOHAIbHON
JESITENBLHOCTH .

MIOCTPOCHUS U OCHOBHBIC METOIbI
CHCTEM MCKYCCTBEHHOT'O MHTEIUICKTA U
NPUMEHSET UX JUIs PEIICHUS 3a1a4
npoeCCUOHATIBHOM I TEITLHOCTH
IIK- 6.2. Uccnenyer HampaBiieHUs
MIPUMEHEHHS CUCTEM HCKYCCTBEHHOTO
WHTEIUICKTA IS Pa3IMYHbBIX
MpEeAMETHBIX 00J1acTeH;

IIK- 6. 3. BriOupaeT KOMILIEKCHI
METO/I0B U HHCTPYMEHTAIBHBIX
CPE/CTB UCKYCCTBEHHOT'O MHTEJICKTA
JUTSL PEeUICHUs IPOPECCUOHATBHBIX
3aj]]a4 B 3aBUCHMOCTH OT OCOOCHHOCTEH
MpeAMETHOM 00IacTH.

HCTIOJIb30BAHUEM COBPEMEHHBIX
TEXHOJIOTUH

YMeTb: CTaBUTH 337a4u U
aJalTHPOBATh METO/IbI M aITOPUTMBI
MAIIIMHHOTO O0YYEeHHS

BaaneTsb: MOCTaHOBKOM 3aj1a4 110
aJarTanyn Ui COBEPIICHCTBOBAHNIO
METOJOB U aJTOPUTMOB ISl pELIEHUS
KOMIUIEKCa 3a7a4 NpeIMETHOU
obmacTu

CTpyKTypa u cojep:KaHue TUCHUIIHHBI

4.1. CTpyKTYpa IMCHUILTHHBI

Buj yueoHoii padoThl Bcero IHopsinkoBbIii HOMEp
ceMecTpa

OO61mas TpyA0eMKOCTh TUCIHUTUIHHBI BCETO (B 3.€.), 72 72

B TOM YHUCIIE:

Kypcogoii npoekt (pabota)

AyIUTOpHBIE 3aHATHUS BCETO 54 54

(B akaj. yacax), B TOM YHUCIIE:

Jlexnun 18 18

[IpakTHueckue 3aHITHsI, CEMUHAPbI 18 18

JIaGopatopHble paboThI 18 18

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

TOM YHCIIE:
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KCP

DK3amMeH

OO01mmas TpyA0eMKOCTh TUCIIUTUTHHBI 72 72
AyIUTOpHBIE 3aHATHSI BCETO 32 32
(B akaj. yacax), B TOM YHUCJIE:

Jlexkuun 16 16

HpaKTI/IIIGCKI/IC 3aHATHUSA, CECMUHAPhI

JlabopaTopHbie paboThI 16 16
CamocrosTenpHas paboTa Bcero (B akaj. yacax), B 40 40
TOM YHCIIE:

KCP

DK3aMeH

OO0w1ast TpPyA0EMKOCTh IUCIUIIIIUHbI 72 72

4.2. Conep:xaHue QTUCUMILINHBI

Ne HauMeHoOBaHue MOAyJId, COAepKAaHUE
n/n
1 «BBejeHne B HCKYCCTBEHHBbIII HHTE/VIEKT W OCHOBHbIE MeTO/bl
MaIIMHHOTO0 00y4YeHHMs AJisl pA6GOThI C TAGJIMYHBIMHU JAHHBIMH»
Jleknyn
1.1- [OnuuoHanpHO: MaTeMaTHYECKUI JMKOe3 MO 3JIeMEHTaM MaTeMaTU4eCKON CTaTHCTUKHU,
1.5 JUHEWHOU anreOpbl 1 MaTEMAaTHYECKOT0 aHAIN3A. |

OcHOBHBIE 3aJjaud CHCTEM HCKYCCTBEHHOro wHHTeluiekTa. Krmaccuduxarms,
KJIacTepu3aIus, perpeccus. THITBI MAITUHHOTO O0yYEHUS: C yUuTeIeM, 0e3 yUuTens, ¢
YaCTUYHBIM MIPUBJICYCHUEM YUUTENS], 00yUCHHE C TIOJIKPEIUICHUEM.

Knaccupukanus wHa mnpumepe amroput™a K-Ommxaiimmx cocemeir (KNN)
[OnmuonansHO:  bBBICTpBIA  MOMCK  Omrkalmmx —coceneil.]. MeTpUKH — OIEHKHU
kinaccuukanuu: monHora, tounocts, Fl, ROC, AUC. BamumaiimoHHass ¥ TeCTOBas
BbIOOpKa. Kpocc-Banuaanus. Pabota ¢ kareropuanbHbIMH MIPU3HAKAMHU.

Perpeccus. Metpuku onenku perpeccuu: MSE, MAE, R2 - koaddumment
netepMmuHanuu. JInHelHas perpeccusi, MOJIMHOMHUANbHAs perpeccusi. [lepeoOydyenue u
perymnspusanus, rpedueBas perpeccus, LASSO, ElasticNet.

Jluneitaple Monmenu ans  kinaccupukanuu. [leprentpoH, JorucTudeckas
perpeccusi, MOJHOCBA3HbIE HEMPOHHBIE CETH, CTOXACTUYECKHUW T'PAJIMEHTHBIN CIYCK U
oOpaTHOe pacnpoCTpaHEHHE TpagueHTa. Perymspusanus JIUHEWHBIX  MOJeTei
KJIaCCU(UKALIUUU.

Kunacrepuzanus, k-means, k-means++, DBSCAN, arJioMmepaTuBHas
KJactepu3anus. MeTpUKH OIICHKH KIIaCTePH3aIlNH.

ANTOpUTMBI, OCHOBaHHBIC Ha TMPHUMEHEHUU pEIIAoNINX JepeBbeB. Kputepuu
pa3feneHus y3na: WHGOOPMAIMOHHBIA BBIMTPHINI, KpuTepuid JDkuHH. AHcCamOiam
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pelLIaloIIUX JePEeBbEB: CIydailHbIl Jiec, IpaJiueHTHbII OyCTHHT.

Meton omopHbIXx BekTOpoB. llpsimass u oOpatnas 3amada. OmnpeznencHue
OIIOPHBIX BEKTOPOB. S nepHBIN TPIOK.

HauBnblii OaiiecoBckuil Kiaccupukarop. MeToapl OIIEHKH paclpeeeHus
npu3HakoB. EM-anroputm Ha mpuMepe cMecH IayCCHaH.

Metoabl Oe3rpaJMeHTHON ONTHMHU3ALMU: ciaydaiHbiid mouck, hillclimb, orxuwr,
TCHETHYECKUI aJITOPUTM.

JlabopaTopHbie padoThI

JIP1.1 | Mertonsl pabotsl ¢ Tabnuuamu B Python. Arperanus u Bu3yanu3amnus
naHHbIX. [IpoBesieHne NepBUYHOrO aHaIN3a JAHHBIX.
JIP1.2 | cionp30BaHuE U CpaBHEHHUE aIrOPpUTMOB Kinaccupukarmm: kNN,

pemaromme ICPECBLEA U UX aHC3M6JII/I, JIOTUCTHUYCCKAA PErpecCusl.

JIP1.3 | Mcnionb30Banue U OLIEHKA allrTOPUTMOB perpeccur. [lon6op onTuManbHbIX
apaMeTPOB PErPECCUU
JIP1.4 | OnTuMu3anoHHble 3aaud U ux peweHus. [lonbop runeprnapameTpoB aaropurma c

IIOMOIIBO MCTOA0B OIITHUMMH3aIlUHU.

IIpakTuka

IIP1.1 | [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHaia
CamocrosiTesibHasi padoTa
CP1.1 | [IpopaboTka yueOHOr0 MaTepuana JEeKIHi
CP1.2 | [ToaroroBka K 1aOOpaTOPHBIM paboTaM
CP1.3 | IloaroroBka K pyOeXHOMY KOHTPOJIIO
CP1.4 | [Ipyrue BUJbI CAMOCTOSITEILHON pabOThI
2 Jlexun
2.1- | Heiiponnsle cetu. @yHKkuun omMOKM HEMPOHHBIX ceTeil n 00y4yeHue ¢
2.3 | IOMOIIbI0 OOPAaTHOTO pacpOCTpaHeHus rpaauenta. [loHsTre 63T4a U SMOXHU.

PaboTta ¢ u300pakeHUSAMHU C MOMOIIBIO HEWPOHHBIX ceTell. CBepTOuHbIE HEHPOHHBIE
ceru. Omepauuu cBepToK, max-pooling. IlomynspHble apXUTEKTypbl CBEPTOYHBIX
HeliponHbIx ceteil: AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpancdeproe oOyuenue.

OO6paboTtka TekcToB. PaboTa ¢ ecTeCTBEHHBIM SI3BIKOM C IOMOIIBI0O HEMPOHHBIX CETEH.
BexTopHsbie npencraBienus 1ist Tekcra: word2vec, skipgram,

CBOW, fasttext. PekyppentHsie Heliponnsie ceti, LSTM, GRU.

Tpanchopmepsr, BERT, GPT.

JlabopaTopHbie padoThl

JIP2.1 | Knaccudukanus n3o0pakeHui 1 TpaHcpepHoe 00yUeHHeE.
JIP2.2 | PabGoTa ¢ TekcTaMU M UX BEKTOPHBIMH NPEACTABICHUSIMU TEKCTOB.
IIpakTHKa
IIP | [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa
2.1
CamocrosiTesibHasi padoTa
CP2.1 | TlpopaboTka yuyeOHOTO MaTepuraa JICKITUH
CP2.2 | TlonroroBka k 1a60paTOpHBIM paboTam
CP2.3 | TlonroroBka kK pyOeKHOMY KOHTPOJIO
CP2.4 | JIpyrue BuIbI CAaMOCTOATEIBHON PabOTHI

«O0yueHune ¢ MOAKPEIIEHUEM

Jlekuun
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3.1- | IlonsATus arenTa, Cpebl, COCTOSIHUSA, ACHCTBUN U Harpaapl. OyHKIHSA

3.2 | nennoctu coctosiaus (Valuefunction) u pynkmwms kadectsa aeiicreus (Qfuntion).
OnTumu3zanus CTpaTeruy ¢ NIOMOIIbI0 MaKCUMU3aUUU (QYHKIUN [IEHHOCTH U KauecTBa.
Q-o0y4enue.

I'nmy6okoe ob0yuenue ¢ noakperuieauem. Deep Q-Networks, Actor-critic.

st yposust skcnieptrbiii: REINFORCE, A2C, PPO, DDPG.

JlabopaTopHbie padoThI

JIP3.1 | Ilpumenenue Q-Networks /is penieHus IpoCcThIX OKPYKEHHIA.

IIpakTuka

IIP | [IporpaMMHO-aJITOPUTMHUYECKOE OCBOECHUE MaTepUaia
3.1

OOpa3oBaTte/ibHbIE TEXHOJIOTHH

[Tpu moaroroBke O0akajlaBpOB UCIOJIB3YIOTCS CIEAYIOLME OCHOBHBIE ()OPMBI IPOBECHNUS
y4eOHBIX 3aHSTHI:
® HHTEPAKTUBHBIE JIEKLIUY;
® JIEKIMU-TIPECcC-KOH(pEpEeHINH;
® TPEHUHTU M CEMUHAPHI IO PA3BUTHIO MPOPECCHOHATHHBIX HABBIKOB;

® TpYMNIOBBIC, HAYYHBIE TUCKYCCUH, 1€0ATHI.

IIpu ocymecTBieHun 00pa30BaTENILHOrO MpoLecca MPUMEHSAIOTCS HH(OPMaIMOHHbIE
TE€XHOJIOIMH, HEOOXOAMMBIE IJI MOATOTOBKU NPE3CHTALIMOHHBIX MaTEpUajoB M MaTepUaloB K
3aHATHUSIM (KOMIIBIOTEPBI C MPOrpaMMHBIM 00€CIIEUeHUEM I CO3JaHMs U MO0Ka3a Mpe3eHTalu, ¢
JIOCTYIIOM B ceTb «VIHTEepHET», MOMCKOBBIE CUCTEMBI U CIPAaBOYHbIE, TPO(ECcCHOHANIbHBIE PECYPCHI
B cetu «HTEpHETY).

B By3e 000py10BaHbI MOMELIEHUS Ul CAMOCTOSATENbHOM paboThl 00yYaromuXcsl OCHAIIECHBI
KOMITBIOTEPHON TEXHUKOW ¢ BO3MOKHOCTBIO NMOJKIIIOYeHUs K ceTu «/HTepHeT» u obecreueHuem
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEy By3a.

Hcnoab3yemblie pecypcbl HHGOPMAIIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceT «Internet»;
HH(pOpMAIMOHHBbIE TEXHOJOTHH, IPOrPAMMHBbIE CPEACTBA U MH(OPMALIMOHHO-CIIPABOYHbIE
CHCTEMBI

ceTb «AHTEpHET»), HEOOXOAMMBIX /IJIsl OCBOEHUS] TUCIHILIMHBI

IIpuMepHBIil IEpeYeHb PECYPCOB CETH «MHTEPHET», PEKOMEHYEMBIX IIPH OCBOCHUM MOLYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenue B MammHHOe 00yuenue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Crnenmanu3zanus MamuHHoe 00y4eHHe U aHaIN3 JaHHbBIX 0T «MOCKOBCKUHM (HU3UKO-
texHuueckuid mHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma mist npoBeaeHus copeBHoBanui mo DataScience( https://www.kaggle.com )

Se-Library.ru [OnextponHblii pecypc]: Hayunas osnekrtponnas Oubmmorexka. — URL:
http://elibrary.ru/ (nara oopamenus 11.05.2018).
6.OnexkTpoHHO-OnONoTeunass  cucrema IPRbooks  [Dnextponnsiii  pecypc]. — URL:



https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/
http://elibrary.ru/
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http://www.iprbookshop.ru/ (mata o6pamenus 11.05.2018). — JlocTymm K CHCTEME COIJIACHO

npaswiam ObC u noroBopom ynusepcurera ¢ IbC.

DopMbI TEKYLIET0 KOHTPOJISI

1.

ISR S A

TecToBble 3a1aHus.

[IpuMepHBI€ TEMBI JOKJIA/I0B U BBICTYILICHUM.

KoHTposbHbIE BOIIPOCHL.

Bomnpocsl 1151 caMOnpoBEpKH.

IIepeyenp BOIPOCOB [UIsl MOATOTOBKH K 3a4€Ty

MeTtoauueckne peKkoMeHIaluu AJi1 00y4aroIuXcsl 10 OCBOEHUIO AUCLUIIINHBIL.

®opmMa MPOMEKYTOYHOTO KOHTPOJIA

3auer

Pa3zpaborumk: cr.npen. kapeapst «UCuT» Myp3zadexkosa M.U.
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