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1. He.]'ll/l OCBOCHHUSA NUCIHUITINHBI

Lenbro nzyueHus: TucMILIMHb « CHCTEMBI HCKYCCTBEHHOTO MHTEIUICKTa SBISIETCS
(dbopMHpOBaHKE KOMIIETCHIIMU B 00JIACTH MPUMEHEHHS HHTEIUIEKTYaIbHBIX HH(OPMAIIMOHHBIX
CHCTEM JIJIs peIeHust MPo(eCCHOHAIBHBIX 3a/1a4.
3amaun AUCIUTUTUHBL:
— O3HAKOMHUTH C COBPEMEHHBIMHU 00JIACTAMHU UCCIICAOBAHUS MO0 UCKYCCTBEHHOMY MHTEIIICKTY
U cpepamu IPUIIOKEHHUS IKCTIEPTHBIX CHCTEM;
— TO03HAKOMHUTH C KOHIICTILIHUSAMH, COCTaBJISIIOIIMMH OCHOBY COBPEMEHHBIX CHCTEM
MCKYCCTBEHHOT'O MHTEIICKTA;
— UBJOXKHUTh TEXHUUYECKUE IIOCTAHOBKM OCHOBHBIX 3a/1a4, PpEHIAEMBIX CHUCTEMaMHU
MCKYCCTBEHHOT'O MHTEIICKTA;
— TIO3HAaKOMHUTb C OCOOCHHOCTSMH TMPAKTUYECKOTO HCIIOJIb30BAHMUS HMHTEIICKTYaIbHbIX
MH(POPMALMOHHBIX CHCTEM B 00J1aCTH HHPOPMALIMOHHOM O€30MacHOCTH.

Mecto qucunminnsl B ctpykrype OIIOII 6akanaspuara

I[I/ICL[I/IHJII/IHEI «CucreMsbl HCKYCCTBCHHOI'O MHTCJIJICKTAa» B SKOHOMHUKCE)» BKIIFOYCHA B BAPUATUBHYIO
4acTh OCHOBHOM NpOoQecCHOHAIbHON  00pa3oBaTeNbHOM  HPOTpaMMbI  aKaJIEMHUYECKOTro
OakanaBpuaTa 1o HampasieHHio noarotoBku 38.03.01. «Dxonomukay, npoduins Byxranrepckuii
y4eT, aHaJlu3 U ayJuT, SBIISETCS NUCLMIUIMHON MO BBIOOPY, M3ydaeTcs Ha 3 Kypce B 6 cemecTpe.
I[HSI OCBOCHHA  OUCHUIIIIMHBI CTYACHTBI HMCIIOJIB3YIOT 3HAHWA, YMCHUA U  HABLIKH,

c(hOpMHUPOBAHHBIC HA MPEABIAYIIEM ypOBHE 00pa3oBaHUs. 3HAHWS U YMEHUS, MOJyUYEHHBIC TPU
VM3YYCHUH JIUCUUIUIMHBI, HEOOXOIUMBI OOYydYalOmUMCSl JUIsl OCBOCHHUS TMPOPECCHOHATHHBIX
KOMITETEHIIMA M pPEIIeHUs] 3a/1ad MEXINIHOCTHOTO, MEXKKYIbTYPHOTO M TPO(ECCHOHATLHOTO
B3aNMMOICHCTBHS.

Pe3yJ’[LTaTBI OCBOCHMA TUCHHUIIIMHBI (MO[[y.TIﬂ)

Kon n Nuaukaropsl Jeckpunropsl
HAUMEHOBaHUe
KOMIIETEHIIUH

YuauBepcanbhbie komnerenuuu (YK)




YK-1. Criocoben
OCYILIECTBJISATh
IIOWCK,
KPUTHYECKUI
aHaJIu3
uHpopManuy,
MIPUMEHSATD
CHCTEMHBIHN IMOAX0
JUTSL peleHust

YK-1.1. AHanusupyer 3aaauy,
BBIIEIISA €€ 0a30BbIE€ COCTABIISIOLIME.

3HaTh:
OCHOBBI KPUTHUYECKOTO aHan3a
U CHHTE3a HH(pOpMaIUH.
YMerh:
BBIJICIIATE 0a30BEIC
COCTaBIISIOIIME ITOCTABJICHHBIX
3aja4.
Baaaerb: MeTogaMu aHalnM3a U

CHHTC3a B pCUHICHUH 3a1aY.

MOCTaBJICHHBIX
3a1a4

IIpodeccuonanbubie komnerenuun (I1K)
K- 6 3HaTh: MeTobl pa3paboTKu
Cnocoben IIK- 6.1. [TonMMaeT IPUHIMIIEL OPUTHHAIILHBIX AITOPUTMOB H
HUCIIOJIB30BAaTh MPOTPaMMHBIX PEUIEHUHN €

3HAHUE OCHOBHBIX
METOJIOB
HCKYCCTBCHHOI'O
HHTCJIJICKTA B
MOCIEAYOLIEH
npodeccrnoHaIbHOM
ACATCIIBHOCTH .

IMOCTPOCHUA U OCHOBHBIC MCTObI
CHUCTCM HCKYCCTBCHHOI'O MHTCJUICKTA U
IMPUMCHACT UX IJIA pCIICHUSA 3a1a4d
npodecCHoHABHOM IeATETbHOCTH
K- 6.2. Viccnenyet HanpaBieHUs
MPUMCHCHUA CUCTEM HUCKYCCTBCHHOI'O
HHTCJIJICKTAa AJIA Pa3JINYHbIX
MPEIMETHBIX 00IaCTel;

IK- 6. 3.

MCTOOOB U UHCTPYMCHTAJIbHBIX

BriOupaer KOMITTIEKCHI

CPEJICTB UCKYCCTBEHHOT'O HHTEIUICKTA
JUISL peLIeHus: TpoQecCHOHATBHBIX
3aj71a4 B 3aBUCIMOCTH OT OCOOCHHOCTEH
MPeIMETHOM 00JIaCTH.

KCIIOJIb30BaHUEM COBPEMEHHBIX
TEXHOJIOTuH

YMeThb: CTaBUTH 3aJ1a4d U
aJanTUPOBATH METOIBI U AITOPUTMBI
MAIIMHHOTO 00Y4YeHHS

Baaaerb: moCcTaHOBKOM 3a4ad I10
aanTaIuy Ui
COBEPLIEHCTBOBAHUIO METOJIOB U
aJTOPUTMOB JUJISl pELICHUS
KOMIUIEKCa 3a7a4 MpeIMETHOU
obnactu

CTpyKTypa u copepkaHue AUCHUILTHHBI

4.1. CtpykTypa IMCHHIIJIHHBI

Buj yueOHoii padoThl Bcero IopsaxkoBbIiH HOMEP
cemecTpa
OO01mmast TpyA0eMKOCTh TUCHIUTUIHHBI BCETO (B 3.€.), 72 72
B TOM YUCIIE:
KypcoBoii nmpoekt (pabota)
AvyauropHble 3aHSITHS BCETO
YAUTOP 54 54
(B akaj. yacax), B TOM YHUCJIE:
Jlexuun 18 18




[IpakTrueckue 3aHATHsL, CEMUHAPBI 18 18

JIaboparopHbie pabOTHI 18 18

CamocrosiTenbHast padboTta Bcero (B akaj. yacax), B 18 18

TOM YHCJIE:

KCP

OK3amMeH

OO01mmas TpyA0eMKOCTh TUCIIUTUTHHBI 72 72

AynuTOpHBIE 3aHATHSI BCETO 32 32

(B akaj. yacax), B TOM YHUCJIE:

Jlekuun 16 16

[TpakTudeckue 3aHITHSI, CEMUHAPHI

JIaboparopHbie pabOTHI 16 16

CamocrosiTenbHasi paboTta Bcero (B akaj. yacax), B 40 40

TOM YHCJIE:

KCP

OK3amMeH

OO01mmas TpyA0eMKOCTh TUCIUTUTHHBI 72 72
4.2. ConepxxaHue QJMCUUILITUHBI

HaumeHoBaHue MoAyJd, CoAepiKaHue

«BBegeHnue B HCKYCCTBeHHbIﬁ HHTEJIVIEKT MU OCHOBHBI€ METO/bl
MAaIlIUuHHOTI O 06y‘{EHl/lﬂ AJIA paﬁoTbI C TaGJIMYHBIMHA AAHHBIMH»

JleKuuu

1.1-
1.5

[OnmuoHanpHO: MaTeMaTHYECKH JIMKOE3 I10 DJIEMEHTaM MaTeMaTH4YeCKOn
CTaTUCTHKH, JTUHEHHOHN anreOpbl 1 MAaTEMaTHYECKOTO aHAIIN3A. |

OcHOBHbIE 3a/1auu CUCTEM HCKYCCTBEHHOT'O WHTEJUICKTA.
Knaccudukanus, knactepusanus, perpeccus. TUIBI MalTMHHOTO OOYYEeHHS: C
yuutenaeM, 0e3 yduTens, ¢ YaCTHYHBIM TPUBICYCHHEM YYHUTEIs, OOYUCHHE C
MOAKPEIUICHUEM.

Knaccudukanus va npumepe anroputma k-onmmxkaitmmx coceneid (kNN)
[OnuuonanbHO: BBICTpBIA MOUCK Onkalimux cocenei.|. MeTpuku OLIEHKH
knaccupukanuu: mnonHota, ToyHOCTh, Fl, ROC, AUC. BammupmanuonHas u
TectoBass  BbiOOpka. Kpocc-Bammmanus. PaGora ¢ kareropuajibHBIMU
MIPU3HAKAMU.

Perpeccuss. Merpuku ouenku perpeccun: MSE, MAE, R2 -
kodddunmenT aerepmuHanuu. JIMHEWHas perpeccHs, MOJMHOMHAIbHAS
perpeccus. IlepeoOyuenne u perynspusanusi, rpedHeBas perpeccus, LASSO,
ElasticNet.

Jluneitaple Monenu ans knaccudukanuu. [leprentpon, JorucTudeckas
perpeccusi, IMOJHOCBA3HBIE HEUPOHHBIE CETH, CTOXAaCTUYECKUN T'paJUeHTHBIN
CIOyCK M 00paTHOE pacnpoCTpaHEHHE TIpajaueHTa. Perynspuzanuss JTUHEHHBIX
MojieTieH KiraccuuKaIum.




Knacrepuzanus, k-means, k-means++, DBSCAN, arnomeparuBHas
KJIacTepusanys. MeTpUKHU OLICHKHU KIIACTEPU3aLAH.

ANTOpUTMBI, OCHOBAaHHBIE HAa TMPUMEHEHMM pPEILAIOLIUX JEPEBbHEB.
Kpurepun pasznenenus ys3na: nuHGOPMAIMOHHBIN BBIUTPHII, KpUTepuid JKUHH.
AncaMmOu pemaromux AepeBbeB: CIyYaiiHbIi Jiec, TpalueHTHbIH OyCTHHT.

Metona onopHbIXx BekTOpoB. IIpsimast u oOpaTtHast 3amada. OnpeneneHue
OIIOPHBIX BEKTOPOB. S IEPHBIN TPIOK.

HauBnblii ~ OaliecoBckuid  kimaccudukarop.  MeTonsl  OLCHKH
pacrpenesieHus pu3HakoB. EM-anropurM Ha mpumepe CMeCH rayCCHaH.

MeTtoapl 6€3rpaJIMeHTHON ONTHUMM3AIMH: CIyYalHbIN MOMCK, hillclimb,
OTKUT, TEeHETUYECKUIN aJITOPUTM.

JlaboparopHbie padoThl

JIP1.1 | Meronsl pabotsl ¢ Tabnuuamu B Python. Arperanus u Bu3yanu3amnus
naHHbIX. [IpoBe/ieHne NepBUYHOrO aHaIM3a JIaHHBIX.
JIP1.2 | cionb30BaHue U CpaBHEHHUE aIrOpUTMOB Kinaccupukanmm: kNN,
pelaronye AepeBbest U MX aHCaMOJIU, JIOTHCTUYECKAst PErpPecCHsl.
JIP1.3 | Mcnonb30Banue 1 OLIEHKA allrOPUTMOB perpeccur. [1on6op onTuManbHbIX
11apaMeTPOB PErpeccuu
JIP1.4 | OntuMu3anvionHeie 3amaun W ux pemeHus. [logbop rumepnapaMerpoB
QJITOPUTMA C MIOMOIIBIO METO/I0B ONITUMHU3ALINH.
ITpakTuka
ITP1.1 | TIporpaMMHO-aJIFOPUTMHUECKOE OCBOEHUE MaTepralla
CamocrosiTesbHasi padora
CP1.1 | TIpopaboTka yueOHOr0o MaTepuana JEeKIun
CP1.2 | TToaroroBka K J1aO0paTOPHBIM paboTam
CP1.3 | TloaroToBka K py0E€KHOMY KOHTPOJIIO
CP1.4 | [Ipyrue BUIBI CAMOCTOSITEIHHON paOOThI
2 Jlexuuu
2.1- | Heiiponnsie cetu. OyHKIMM OIIMOKH HEHPOHHBIX ceTeil 1 00yueHHe ¢
2.3 | mOMOIIBIO 0OPAaTHOTO pacHpoCTpaHeHus rpaareHTa. [lonarue 63T49a 1 SMOXU.
Pabora ¢ wu300paXeHHAMH C TOMOINBIO HEHpPOHHBIX ceTeil. CBepTOYHBbIC
Heiiponnbie cetu. Onepanuu cBepToK, max-pooling. [lomynsapHble apXUTEKTYpbI
cBepTouHBIX HelipoHHbIX cereil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpauncdeproe oOyueHue.
Oo6pabotka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C ITOMOIIBIO HEHPOHHBIX
cereil. BexkTopHble npencTaBneHus i Tekcta: word2vec, skipgram,
CBOW, fasttext. Pexyppentnsie neiiponnsie ceti, LSTM, GRU.
Tpancdopmepst, BERT, GPT.
JlabopaTropHblie padoThl
JIP2.1 | Knaccudukanmst n3o0pakeHui u TpancepHoe 00yUIeHHeE.
JIP2.2 | PaboTa c TeKCTaMH U MX BEKTOPHBIMH MPEJICTABICHUSIMH TEKCTOB.
IIpakTuka
IIP | [IporpaMMHO-aJITOPUTMHUECKOE OCBOCHUE MaTepraia
2.1
CamocrosiTesibHast padora
CP2.1 | IlpopaboTka yueOHOTO MaTepraia JeKIUuH
CP2.2 | [lonroroBka K Ja00paTOpHbIM paboTam
CP2.3 | TloaroroBka kK pyOoeKHOMY KOHTPOJIIO
CP2.4 | JIpyrue BBl CAMOCTOSITENILHOM paObOTHI
3 «O0yyeHne ¢ MOAKPEIIICHUEM»

Jlexkunn




3.1- | IloHsATusA arexra, cpeibl, COCTOSIHUS, ASHCTBUI U Harpaabl. OyHKINS

3.2 | mwennoctu coctosHus (Valuefunction) u QyHKUIMS KayecTBa JIEHCTBHSA
(Qfuntion).

OnTtuMuzanusi CTpaTerud C MOMOUIbI0 MAaKCHUMHU3AlUM (PYHKIUI LEHHOCTH U
kaudecTBa. Q-o0yueHue.

I'my6okoe o0yuenue ¢ nmoakperiearnem. Deep Q-Networks, Actor-critic.

s yposust skeneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaboparopHbie padoThl

JIP3.1 | Ilpumenenune Q-Networks it penieHns IpOCTBIX OKPYKSHUH.

IIpakTuka

IIP | [IporpaMMHO-aJITOPUTMHYECKOE OCBOCHUE MaTepraia
3.1

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

[Ipu moaroroBke 6akataBpOB MCIOIB3YIOTCS CIEAYIONINE OCHOBHBIE (hOPMBI IPOBEICHHUS
yueOHBIX 3aHATHI:
*  MHTEPAaKTUBHBIC JICKIIUH;
*  JIEKIUHU-TIpECC-KOH(EPEHIINH;
* TPEHHHTH U CEMHHAPHI 110 PAa3BUTHUIO MPO(PECCHOHATBHBIX HABBIKOB;

* TpYIIOBBIC, HAYYHBIE TUCKYCCUH, 1€0ATHI.

[Ipu ocymecTBiIeHHH 00pPa30BaTENBHOIO IMpoOIecca MPUMEHSIOTCS HH(POPMAIMOHHBIC
TEXHOJIOTMH, HEOOXOAMMBIC IJI MOATOTOBKU NMPE3ECHTALMOHHBIX MATEPHAIOB U MaTEpUaTIOB K
3aHATHUAM (KOMITBIOTEPHI C TIPOTPAMMHBIM 00ECIICUeHUEM JJIs CO3JIaHus U TTOKa3a MPE3EeHTAIH, C
JOCTYTIOM B ceTh «ITHTEpPHET», TOMCKOBBIC CUCTEMBI U CIIPABOYHBIE, MPOPECCHOHATBHBIE PECyPCHI
B cetu «IHTEpHETY).

B By3e o00opynoBaHbl TOMENICHUS JJIsi CAMOCTOSATEIBHOW pabOThl O00yYarOIIUXCS
OCHALIEHbl KOMIIBIOTEPHOM TEXHHMKOM C BO3MOXKHOCTBIO MOJKIKOYEHUsS K cetu «MHTepHeT» u
obecrieueHreM JOCTyTa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly BY3a.

Hcnoan3yemblie pecypcbl HHGOPMAIIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTH «Internety;
HH(popMALIOHHBbIE TEXHOJOTHH, IPOrPAMMHBIE CPEACTBA U HH(POPMALMOHHO-CIIPABOYHbIE
CHCTEMBI

ceTb «AHTEpHET»), HEOOXOAMMBIX /IJISI OCBOCHUS JUCIHIJIMHBI

[TpumepHBIi IepedeHb PECypCOB CETH «MHTEPHET», PEKOMEHYEMbIX P OCBOCHUU MOTYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenwue B MammHHoOe 00y4enue ot «Bioinformaticlnstitutex»
(https://stepik.org/course/4852/promo )
3. Crnenmanu3zanust MammHHOe 00y4YeHHEe U aHAIN3 JaHHbBIX OT «MOCKOBCKUH (PU3UKO-
texanueckuid mHCTHTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s mpoBeneHus copeBHoBanuii mo DataScience( https://www.kaggle.com )

Se-Library.ru [Dnektponnbiii pecypc]: Haydnas osnektponnas Oumbmmoreka. — URL:
http://elibrary.ru/ (nara obpamenus 11.05.2018).

6.OnekTpoHHO-OMOMMOTeuHass cuctema [PRbooks  [Omekrponnsiii  pecypc]. — URL:
http://www.iprbookshop.ru/ (mara obpamenus 11.05.2018). — ocTyn K CHCTEME COTJIACHO

npaswiaM ObC u noroBopom yHusepcurera ¢ bC.




(I)OpMLI TEKYLIECT0 KOHTPOJIA

1.

AR

TecToBele 3a1aHMs.

IIpuMepHBIe TEMBI JOKJIAI0B U BBICTYIUICHUM.

KoOHTpoOJIbHBIE BOIIPOCHI.

Bomnpocs! 17151 caMOnpoOBEPKHU.

IlepedyeHs BOIPOCOB I OATOTOBKH K 3a4€Ty

MeTtoanyeckie peKOMEHAAUH ISl 00yYaIOIIMXCs 10 OCBOCHUIO AUCITUTITUHBI.

(I)opMa MPOMEKYTOYHOI'0O KOHTPOJIsA

3auer

Paszpaborumk: cr.npen. kapeapst «UCuT» Myp3zabexkosa M.H.




