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AHHOTALIMUA
paboyeii nporpaMmbl y4e0HON TUCHUNIMHBI (MOTYJIs)
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HanpasiieHue noaroroBku 6akajappuara

03.02-Un MAINVWOHHDLIC CUCTEMDbI W1 TCXH I'uu

1. Ilesin ocBOEHMSI AN CIMIIJIMHBI

Henbto u3yueHuss AUCHUIUIMHBI «CHCTEMBI HMCKYCCTBEHHOTO MHTEJUIEKTa» SIBISIETCA
dbopMupoBaHME€  KOMIIETEHIIMM B 00JacTM  NPUMEHEHUS  HHTEIUIEKTYalbHBIX
MH(OPMALIMOHHBIX CUCTEM IS pellieHus MpodeccuoHalbHBIX 3aa4.
3ajaun JUCHUILIINHBL:
— 03HAaKOMHUTh C COBPEMEHHBIMU 00JIACTAMU UCCIIEOBAHUS 110 HCKYCCTBEHHOMY
UHTEIUIEKTY U cepaMy MPHIIOKEHHSI SKCIIEPTHBIX CUCTEM;
— MMO3HAKOMHUTh C KOHIIENIUSAMH, COCTaBIISIFOLIUMHI OCHOBY COBPEMEHHBIX CUCTEM
HCKYCCTBEHHOI'O MHTEJIIEKTA;
— U3JI0KUTh TEXHUUYECKHE TOCTAHOBKU OCHOBHBIX 3a]1a4, PEIIAEMbIX CHCTEMAMHU
HCKYCCTBEHHOI'O MHTEJIIEKTA;
— IIO3HAKOMHUTb C OCOOCHHOCTSAMHU IPAKTUYECKOTO HUCIOJIb30BAHUS
MHTEJUIEKTYaIbHbIX HH()OPMALIMOHHBIX CUCTEM B 00JIACTH HH(OPMALIMOHHON
0€30MacHOCTH.

2. Mecrto qucuuimiinHbl B cTpykrype OIIOII 6akanaBpuara
[uxi1, K KOTOPOMY OTHOCHUTCS
mucrmmoinHa: b1.B.19 «CucteMebl
HCKYCCTBEHHOT'O MHTEJICKTa

Pe3yabTaTsl ocBoeHus qucuuiuinabl (MoayJst) b1.B.19_«CucreMpl HCKYCCTBCHHOLO
HHTCIICKTA»

Kon HaumeHoBanue Kon, HaumMeHOBaHHE HHAUKATOPA
AOCTH KEHMSI
Nnpo¢eccuoHANbHOM npogeccuoHaNbHOMI npogecCHOHAIBLHOI KOMIIETCHIHT
KOMIeTeHIN! KOMIIeTeHIIUU
CnocoOeH BbIBUTH IIK-11.1.Bribupaer 3HaTb:
NporpaMMHBbIE HanpaBJICHUS
€CTECTBEHHOHAYYHYIO 1aTGOPMEI CHCTEM pa3BUTHS
IK-11 CYIITHOCTB TPo0IeM, HCKYCCTBEHHOI'O CHCTEM
HHTCIUICKTA, HCKYCCTBEHHO
ro
BO3HUKAIOIIUX B XO/€ WHTEIUIEKTA;
METO/IbI
rpoeccroHaTbHON JEKOMITO3ULA
51
JIESITETTHbHOCTH B 00JIACTH pelaemMbIx
3a1a4 ¢
MOJIEIMPOBAHUS U aHAIU3a HCTIOJIb30BaHU
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HNCKYCCTBCHHBIX CUCTEM. HWHTCIIJICKTA,

MK-11.2.Y4yacteyer B | YMeTh:

IIPOBEACHUN OCYIIECTBJIIATH
JKCIIEPUMEHTAIBHON JIEKOMTIO3ZUITUIO
MIPOBEPKU pemaeMbIx 3amad  C
paboTococoOHOCTH HICIIOJIb30BaHUEM
CHCTEM UCKYCCTBEHHOTO
UCKYCCTBEHHOI'O WHTEIUIEKTA;
WHTEIJICKTa

Baanerb: HaBRIKAMH
JIEKOMITO3UIINH,
(hopManuzanum
MIPOIIECCOB U
00BEKTOB I

HCTIOJIb30BAHUS
HHTEIJICKTYaJIbHBIX
MPOrPaMMHBIX
pelieHui
4. | CTpyKTYypa H cofiepaKaHue TUCHUIIMHbI
4.1. CTpyKTYpa AUCHMILIMHBI (MOAYJISA)
Buj yuednoii pa6oThl Bcero IHopsakoBblil HOMep
ceMecTpa

OO0mas Tpy10eMKOCTh AUCLMITIIMHEL BCEro (B 3.€.), B 2 3.e. 6

TOM YHCIIE:

Kypcogoii mpoexT (pabota) HE MPETyCMOTPEHO

AyIuTOpHBIE 3aHATHS BCETO 54 54

(B akaJ. yacax), B TOM YHCJIC:

Jlexuun 18 18

[IpakTudeckue 3aHATHS, CEMIHAPHI 18 18

JlabopaTopHbIe pabOTHI 18 18

CamocrostensHast paboTa Bcero (B akaj. Jacax), B TOM 18 18

qucie:

KCP

3ader * *

OO0mast Tpy10eMKOCTh TUCITUTUINHBI 72 72

4.2. ConepxaHue TUCHMILINHBI
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«BBenenue B HCKyCCTBeHHbIﬁ HHTEC/IVICKT 1 OCHOBHBIC METOAbI MAIIIMHHOI'O oﬁyqe}mﬂ
IR | paﬁoTbl ¢ TA0JUYHBIMH JAHHBIMH

Jlekuuu

1.1-1.5

[OnmronanbHO: MaTeMaTUYECKUM JTIUKOE3 TI0 AJIeMEHTaM MaTeMaTUYECKON CTaTUCTUKH,
JMHENHOW anredpbl 1 MaTEMaTHYECKOT0 aHaIn3a. |

OcHOBHBIE 33]Ja4M CHCTEM UCKYCCTBEHHOTO MHTeuIekTa. Knaccudukanms,
KJIacTepHU3aIks, perpeccus. TUIbl MallTUHHOTO OOYYEHHMSI: C yUUTENeM, 0€3 YUUTENs, C
YaCTUYHBIM MPUBIICYCHUEM YUUTENSI, OOyUCHUE C TTOKPEIIIICHUEM.

Knaccudukanus va mpumepe anropurma k-0mmkaitmux cocenert (kNN) [OnmronansHo:
BricTphIil mouck Ommxaimx cocenei. |. MeTpuku olieHKH Ki1acCu(PUKaIUK: TOJTHOTA,
touHocTh, Fl, ROC, AUC. Banuaanuonnas u TectoBas BeiOopka. Kpocc-Banumanmsi.
PaboTa ¢ xareropruaabHBIMU IPU3HAKAMU.

Perpeccusi. Metpuxku onienku perpeccun: MSE, MAE, R2 - koadduiment nerepmuHaium.
Jluneiinas perpeccus, MOJTMHOMHANIbHAS perpeccust. [lepeoOyuenue u perymspusars,
rpebueBas perpeccust, LASSO, ElasticNet.

Jluneiinbie Monenu s kiaccudukanuu. [leprienTpoH, JorucTuyeckas perpeccus,
TTOJTHOCBSI3HBIE HEHPOHHBIE CETH, CTOXAaCTHYECKUI TI'PaIMCHTHBIN CITyCK B 0OpaTHOE
pacrpocTpaHeHHe TpaiueHTa. Perynspusamnus JMHSHHBIX MOJIeIeH KiIacCu(UKaIuum.
Knacrepusanus, k-means, k-means++, DBSCAN, ariomepaTiBHast KJacTepHU3alins.
MeTpuKH OLIEHKH KJIacTepU3alUu.

ANTrOpUTMBI, OCHOBaHHBIE HA IPUMEHEHUH PEIIAOIINX AepeBbeB. Kpurepun pasaenenus
y35a: UH(pOPMAIIMOHHBIN BBHIUTPHILI, KpuTepuit [kunu. AHcamOiu periarommx 1epeBbeB:
CITyJaiHBIN JIeC, TPaIMeHTHBIN OYCTHHT.

Merton onopubix BekTopoB. [Ipsmas u oO6paTHas 3anada. OnpeeneHne OmopHbIX
BEKTOPOB. S ACpHBII TPIOK.

HaupHbrii OaliecoBckuii KiaccupukaTop. MeToIbl OLIEHKH pacIpeeICHHS TIPU3HAKOB.
EM-anroputm Ha npuMepe CMeCH rayCcCraH.

Metoipl Ge3rpaiueHTHON ONTUMHU3ALNN: CITy4alHbIi nouck, hillclimb, oTxur,
TE€HETUYECKUN aJTOPUTM.

JlaGopaTopHbie padoThI

JIP1.1

Mertoap! paboTsl ¢ TabauamMu B Python. Arperanus u Buzyanusanus
naHHbIX. [IpoBeieHne NepBUYHOrO aHaIM3a JaHHBIX.

JIP1.2

CMOJIb30BAHUE U CPaBHEHUE aNropuTMoB Kiaccupukaruu: kNN,
pelaronme AepeBbest U MX aHcaMOIIH, JIOTHCTUYECKas! perpeccusl.

JIP1.3

Hcnonb3oBaHue U OIIEHKa aITOPUTMOB perpeccuu. [log6op onTuManbHbIX
[1apaMeTPOB PErpeccuu

JIP1.4

OHTI/IMI/IBE[I_[I/IOHHBIC 3aa4u U UX pCIICHUA. HO,Z[60p THUIICpIIapaMCcTpPOB ajiroOpUuT™Ma C
IIOMOIIIBIO METOJO0B OIITUMH3AllH.

IIpakTuka

I1P1.1

HpOFpaMMHO-aJIFOpI/ITMI/I‘{eCKOe OCBOCHHC MaTCpHalia

CamocrositesbHast pabora

CP1.1

[IpopaboTka yuebHOTO MaTepuana JeKInun
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CP1.2 [ToaroToBka k 1a00paTOPHBIM paboTam
CP1.3 [ToaroroBka Kk pyoeKHOMY KOHTPOJIIO
CP1.4 Jpyrue BUIBI CaMOCTOSTETLHON paboThI
2 Jlekuuu
2.1- Heiiponnsie cetn. @yHKIMN OIINOKN HEMPOHHBIX CETE U 00ydeHue ¢
2.3 MTOMOIIIBIO 0OPAaTHOTO pacrpocTpaHeHus rpaaneHTa. [lonsaTie 63T4a u AMmoxu.
Pa6ota ¢ n3006pakeHUsIMU ¢ TOMOIIbIO HEHPOHHBIX ceTeil. CBepTOUYHbIE HEHPOHHBIE CETH.
Onepanuu cBepToK, max-pooling. [TonmynsipHble apXUTEKTYPbl CBEPTOYHBIX HEHPOHHBIX
cereit: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancheproe oOyuenue.
O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM S3bIKOM C MIOMOIIbIO HEHPOHHBIX CETEH.
BextopHsbie npencTaBienus st Tekcra: word2vec, skipgram,
CBOW, fasttext. Pekyppentnsie Heliponnsie cetu, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlaGopaTopHblie padoThI
JIP2.1 | Knaccudukamus nzobpaxeHuit u Tpancepnoe oOydeHue.
JIP2.2 | PaGoTa c TeKCTaMHu ¥ MX BEKTOPHBIMU ITPEICTABIICHUSIMU TEKCTOB.
IIpakTuka
p [IporpamMMHO-aNrOpUTMUYECKOE OCBOCHUE MaTepuasa
2.1
CamocrosiTesqibHast padoTa
CP2.1 | [IpopaboTka yueOHOTO MaTepuraa JEeKIHi
CP2.2 | [loaroToBka k JlabopaTOpHBIM paboTam
CP2.3 | [ToaroroBka K pyoeKHOMY KOHTPOJIIO
CP2.4 | [Ipyrue BUJIBI CAMOCTOSTEIBHON PabOTHI
«O0yueHue ¢ MOAKPEIIICHUEM
3 Jlekuuu
3.1- [TonsiTHs arenTa, cpenbl, COCTOSIHUSA, AEUCTBUN U HAarpaipl. OyHKINS
3.2 nennoct cocrosiaust (Valuefunction) u gpynkuums kauectsa neiicteust (Qfuntion).
OnTuMu3anus cTpaTeruy ¢ MOMOIIbI0 MAaKCUMU3AMK (DYHKIMH [IEHHOCTU U KayecTBa. Q-
oOyueHue.
I'mybokoe o0yuenue ¢ mojakperieaneM. Deep Q-Networks, Actor-critic.
JUia yposHs skcneptHbIii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThl
JIP3.1 ITpumenenne Q-Networks 1151 perieHust IPOCTHIX OKPY>KEHHIA.
IIpakTuka
P [IporpaMMHO-aJIrOPUTMHUECKOE OCBOEHUE MaTepHala
3.1

CamocrositesibHast padora
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CP3.1 | [IpopaboTka yueOHOTO MaTepuaa JESKIun

CP3.2 | [loaroToBka K J1abopaTOpHBIM paboTam

CP3.3 | [loaroroBka Kk pyOeKHOMY KOHTPOJIIO

CP3.4 | [Ipyrue BUIBI CAMOCTOSITEILHON pabOThHI

Oo0pa3oBaTejibHbIE TEXHOJIOTHH

B nmponecce mnpenomaBanus Moayns HCHIONB3YIOTCA — CIEAYIOIIME METOJbL, CpEACTBA U

0OHOBIIIEMOE TIPU HEOOXOIMMOCTH IIPOrpaMMHOE oOecriedeHrne HHHOPMAITHOHHBIX TEXHOJIOTHN:

— e-mail mpemoxaBarens;

— DJIEeKTPOHHbIE Y41eOHO-METOANUECKHE MaTeprabl A1l 00eCIeYeHNs] CaMOCTOSATENbHON paboThI
CTY/IEHTOB;

— CITHCOK CaToB B cetn «HTEpHET» /IS MOWCKA HAYYHO-TEXHHUECKOW HH(POPMAIIUH 10 pa3jieiam
JUCUUIIINHBI;

—  MakKeThl MPHUKIAJHBIX IPOTrpaMM, Harpumep, pytorch.

Hcnoan3yemble pecypcbl HH)OPMAMOHHO-TEIeKOMMYHUKAIMOHHOM ceTH «Internet»; uHpopmMannoHHble
TEXHOJIOTHH, IPOTPAMMHBIE CPeJICTBA H HHGPOPMAIHOHHO-CIIPABOYHbIE CHCTEMbI

[IpumepHBbIil IepedeHb pecypcoB CETH «UHTEPHET», PEKOMEHIyeMbIX TPU OCBOCHUH MOAYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenwe B mamunHOE 00yuenue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Crnenmanuzarust MamumHHOE 00y4eHHE U aHAIU3 JaHHBIX OT «MOCKOBCKHI (PU3HKO -TEXHUYIESCKUI
uncrutyt» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma it npoBeaeHus copeBHoBanuii mo DataScience( https://www.kaggle.com)
JlocTym BO3MOXEH € JTI000r0 KOMITBIOTEPA, BKIIIOUEHHOTO B YHUBEPCUTETCKYIO ceTh MHrTY

IIporpammHoe oOecnieyeHue

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

AntusupycHoe ITO Kaspersky endpoint security
CrpaBouHo-nipaBoBas cucrema “I'apant”

®opMBbI TeKYIIero KOHTPOJIA

KOJ'IJ'IOKBI/IYMBI, TECTHI, J'Ia60paTOpHBI€ pa6OTLI 110 pa3aciaM AUCHUIIIMHBL

®opmMa NPOMEKYTOYHOT0 KOHTPOJIS

3auer



https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/
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