AHHOTAIMS TUCHUATUIMHBI (MOTYJIS)

Bb1.0.26 CucreMbl HCKYCCTBEHHOI0 HHTEJLJIEKTA

HanpagJieHue noAroToBKu 0aKajiaBpuara
09.03.02 UudopManuoHHbIE CHCTEMbI H TEXHOJOTNHU

HanpasJsieHHOCTH (MPOdHIb NOATOTOBKH)

HepcneKTI/IBHLIe HHg}OpMa!!I/IOHHLIe TEXHOJIOIrumn

1. Ilean ocBOeHHS AU CIUILIMHBI

[lenbto wu3yyeHus: AUCHUIUIMHBI «CHCTEMBl HCKYCCTBEHHOTO WHTEIJIEKTa» SIBIISETCS
dopMupoBaHHE  KOMIETEHLIMH B  o0JacTh  NPUMEHEHUS  UHTEJUIEKTYalbHBIX
MH(POPMALIMOHHBIX CHUCTEM JUIs pellieH s TPO(eCCUOHANBHBIX 3a/1a4.
3aauy JUCIUIUINHBIL:
— O3HAKOMUTh C COBPEMEHHBIMU 00JIACTSIMHU UCCIIEJOBAHUS 110 HICKYCCTBEHHOMY
UHTEJUIEKTY U cepaMu MPUII0KEHUS SKCIIEPTHBIX CUCTEM;
— [M03HAKOMUTh C KOHLIETIIUSAMH, COCTABJISIOLMMHU OCHOBY COBPEMEHHBIX CUCTEM
HCKYCCTBEHHOI'O MHTEIJIEKTa;
— U3JI0KUTh TEXHUUYECKUE TIOCTAHOBKU OCHOBHBIX 3a/1a4, PEIIAEMbIX CUCTEMAMU
HCKYCCTBEHHOI'O MHTEIIJIEKTA;
— TII03HAaKOMUTb C OCOOEHHOCTSMHU MPAKTUYECKOTO HCIOJIb30BaHUS
MHTEJJIEKTYalbHbIX HH()OPMALIMOHHBIX CUCTEM B 001acTH MH(GOPMALIMOHHON
0€30MacHOCTH.

2. Mecto aucuuninnsl B crpykrype OIIOII 6akanaBpuara
[ukin, k koTopomy oTHOcHTCS nuctumuinHa: b1.0.26 «CuctemMbl HCKYCCTBEHHOTO
WHTEJUICKTa

PesyabTaTsl ocBoeHus qucHuInHbl (MoayJs) b1.0.26 «CucremMbl HCKYCCTBEHHOIO

HHTEJIEKTAY
KOH HaumenoBaHnue KOZI, HAUMCHOBAHUC HHAUKATOPA NOCTUKECHUSA
npogeccnoHaNbHOM npogeccuoHaNbHOM npodeccHoOHAIBLHON KOMIIETEHIINH
KOMIIETCHIIMHU KOMIIETCHIIUH
CriocoOeH BBISIBUTD I1K-11.1.Brioupaer 3HaTh:
€CTECTBEHHOHAYYHYIO [porpaMMHBIE HaIpaBIICHUS
CYIITHOCTB TIPO0IIEM, 1aThOpMbl  CHUCTEM| Pa3BUTHS CHCTEM
K-11 BO3HUKAIOLIUX B XOZ€E MCKYCCTBEHHOTO HCKYCCTBEHHOTO
npodeccnoHanbHON MHTEIICKTA, MHTEJUIEKTA; METO/Ib]
IMesTeNIbHOCTH B 00IaCTH
JIEKOMTIO3HIINN
MOJIETTMPOBAHMS 1 aHATTN3a
CII0XKHBIX €CTECTBEHHBIX U PCITACMBIX 3a11at €
MCKYCCTBEHHBIX CHCTEM. HCTIOJIE30BaHNEM
HCKYCCTBEHHOTO




HWHTCIIJICKTA,

IMK-11.2.Y4acTByet B | YmeTh:
[IPOBEIECHUH OCYILIECTBIIATD
KCIIEPUMEHTATIbHOM JIEKOMITO3HLINIO
pOBEpKH pemaeMbIXx 3amad  C
[paboTOCIIOCOOHOCTH HCIIOJIb30BAaHUEM
CHCTEM  MCKYCCTBEHHOTO | MCKYyCCTBEHHOIO
MHTEIUICKTA. UHTEJUIEKTA;
Bnapersb: HaBbEIKaMU
JIEKOMITO3HLINH,
(dhopManuzanuu
MPOIIECCOB U
00BEKTOB IS
WCTIONIb30BaHHS
WHTEJUIEKTYaIbHBIX
MPOTrPaMMHBIX
peuieHui.
CTpyKTypa u coaepKaHue AUCIUTIIMHBI
4.1. CTpyKTypa IMCUMILIMHBI (MOXYJISA)
Bup y4eOHoii padoTbi Bcero IHopsinkoBblil HOMepP
cemMecTpa
OO0mas TPy I0eMKOCTh JIUCIIUILIMHBI BCEro (B 3.€.), B 2 3.e. 6
TOM YHCIIE:
Kypcooii mpoekt (padora) HE TIPEyCMOTPEHO
AyIuTOpHBIE 3aHATHS BCETO o4 o4
(B akan. yacax), B TOM YHUCIIE:
Jlexmun 18 18
[IpakTHdeckne 3aHATHS, CEMUHAPHI 18 18
JlaboparopHsie paboTHI 18 18
CamocrosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 18 18
qucie:
KCP
3auer * *
OO6mur1ast TPyT0EMKOCTE AUCIIATLTAHBI 72 72

4.2. Conep:xaHue TUCHHMILINHBI

1

JIS pa00ThI ¢ TAOJUYHBIMH TAHHBIMID)

«BBC)]CHHC B I/[CKyCCTBeHHI)Iﬁ HHTEJVIEKT U OCHOBHBIC ME€TOAbI MAILIMHHOI'0 Oﬁy‘leHHﬂ

Jlekuuu




1.1-15 [OnmuoHalIbHO: MaTEMaTUUECKUH JIMKOE3 110 3JIeMEHTaM MaTeMaTH4YeCKOl CTaTUCTUKHY,
JMHEHHOU anreOpbl 1 MaTEMaTHYECKOTO aHAIIN3A. |
OcCHOBHBIE 331a4M CUCTEM UCKYCCTBEHHOT0 MHTeIekTa. Knaccudukanus,
KJactepusanus, perpeccus. TUIbl MAIIMHHOTO OOYYEHUS: C YUUTENIeM, 0€3 yUUTEs, C
YACTUYHBIM [IPUBJICYEHUEM YUUTEIIs, 00Yy4EHHUE C MOIKPEIIICHUEM.
Knaccudukanus va npumepe anropurma k-ommkaiimmx coceneit (KNN) [OnipoHansHo:
BricTphIii monck Onmmxaimmx coceei.|. MeTpuku oneHKH KiacCu(pUKAIMK: TIOJIHOTA,
touHocTb, Fl, ROC, AUC. Banunanmonnas u TectoBas BeiOopka. Kpocc-Banumanusi.
Pabota ¢ kaTeropuajibHbIMU IPU3HAKAMHU.
Perpeccus. Merpuku onienku perpeccun: MSE, MAE, R2 - ko dunmenT nerepMiuHanum.
JIuneitHast perpeccusi, moJuHOMUaNIbHas perpeccus. IlepeoOydyenue u perysspusanus,
rpebHeBas perpeccusi, LASSO, ElasticNet.
Jlunelinpie Moaenu Ui knaccupukanuu. [lepuenTpoH, JorucTiuueckas perpeccus,
IIOJTHOCBSI3HbIE HEHPOHHBIE CETH, CTOXAaCTHUECKUI IPaJJUeHTHBIN CITyCK U 0OpaTHOE
pacnpocTpaHeHue rpajueHTa. Perynspu3saius THHSWHBIX MOJIEICH KiIacCU(DUKAIIUHN.
Knacrepusanus, k-means, k-means++, DBSCAN, ariiomepaTuBHas KJIacTePH3alUs.
MeTpuku OLEHKH KJIacTepU3aLUu.
ANTOpUTMBI, OCHOBAHHBIE HAa IPUMEHEHHUHN PEIIAIOUX AepeBbeB. Kpurepun pasnenenus
y3J1a: ”HPOPMALIMOHHBIA BBIMTPHIII, KpuTepuil Jkuan. AHCaMOIH peraromux 1epeBbeB:
CilydaiiHbIH JieC, IpaJAMeHTHBIN OyCTHHT.
Meton onopubix BekTopoB. [Ipsimast u obpaTHas 3aaaya. OnpezeneHue onopHbIX
BEKTOPOB. S IEpHBIN TPIOK.
HaugHnerit OaiiecoBckuii kiaaccupukaTop. MeTo1bl OLIEHKH pacipeereHus] TPU3HAKOB.
EM-anroputm Ha mpuMepe CMeCcH rayCCHaH.
MeTtoab1 6e3rpaueHTHON ONTUMU3ALINN: CTYyYaifHbIN Touck, hillclimb, omxwur,
TEHETUYECKUI AJITOPUTM.
JlabopaTopHbie padoThl

JIP1.1 Mertoab! paboTsl ¢ Tabauuamu B Python. Arperanust u Bu3yanu3arus
naHHbIX. [IpoBeieHne NepBUYHOTO aHaIM3a IaHHBIX.

JIP1.2 CMOJIb30BAHUE U CPaBHEHHE aITrOPUTMOB Kinaccuukaruu: kNN,
pelaronye AepeBbest U X aHCaMOJIU, JIOTUCTHYECKAsl pErpeccHsl.

JIP1.3 Vcnonb30BaHue U OLIEHKA allrOpUTMOB perpeccuu. [1on6op onTuManbHbIX
MapaMeTpoB PErpeccuu

JIP1.4 OnTuMu3almoHHbIe 33a4K U X petienus. [logbop runepnapaMeTpoB airoputma ¢
MOMOUIBIO0 METOJOB ONTUMH3ALIMH.
IIpakTuka

I1P1.1 [IporpaMMHO-aJITOpPUTMHYECKOE OCBOEHUE MaTepHraia
CamocrosiTesbHast padoTa

CP1.1 [TpopaboTka yueOHOTO MaTepuaia JEeKIHi




CP1.2 [ToaroroBka k 1abOpaTopHbIM paboTam
CP1.3 [TonroroBka K pyoeKHOMY KOHTPOIIIO
CP1.4 Jlpyrue BUIBI CAMOCTOSITEIBHON paboThI
2 Jlekuun
2.1- Hetiponnsie cetn. @yHKIIMM OMMOKM HEHPOHHBIX ceTel 1 00yUYCHHE C
2.3 MOMOIIBI0 00PaTHOTO paclpocTpaHeHus rpagueHTta. [lonstue 63Tya 1 SMOXH.
Pabota ¢ n300pakeHHusIMH ¢ TTOMOIIbIO HEHPOHHBIX ceTeil. CBepTOUHbIE HEHPOHHBIE CETH.
Omnepanuu cBepToK, max-pooling. [TonmymsipHbIe apXUTEKTYpBI CBEPTOUYHBIX HEHPOHHBIX
cereli: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdepnoe odyuenue.
O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C TIOMOIIBIO0 HEUPOHHBIX CETEH.
Bekropusie npeacraBienus s Tekcra: word2vec, skipgram,
CBOW, fasttext. Pekyppentnbie Heliponubie cetu, LSTM, GRU.
Tpanchopmeps, BERT, GPT.
JlabGopaTropHblie padoThI
JIP2.1 | Knaccudukanus nzobpaxenuii u TpanchepHoe o0OyueHue.
JIP2.2 | PaGora c TeKCTaMU U UX BEKTOPHBIMU IPEICTABICHUSIMH TEKCTOB.
IIpakTuka
1P [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia
2.1
CamocrosiTesbHast padoTa
CP2.1 | IIpopaboTka yueOHOTO MaTepHaia JEKIIUMA
CP2.2 | [loaroroBka K 1abopaTopHbIM paboTam
CP2.3 | [loaroroBka K pyoeKHOMY KOHTPOJIIO
CP2.4 | Jlpyrue BUabl CAMOCTOSTEIIBHONU PaOOTHI
«O0y4eHue ¢ MoJKpernieHueM»
3 Jlexknun
3.1- [TonsTus arenra, cpenbl, COCTOSIHUSA, NeUCTBUN U Harpaasl. DyHKIHs
3.2 ueHHoctu cocrosiHus (Valuefunction) u ¢pynkuus kauectsa neficteus (Qfuntion).
OnTumu3anus CTpaTeruy ¢ MOMOIIbI0 MAKCUMHU3aUU (PYHKIIMI IEHHOCTH U KadecTBa. Q-
obydeHwue.
I'my6okoe obyuenue ¢ moakperuienueM. Deep Q-Networks, Actor-critic.
Jlsa yposns 3kcneptHbiii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTopHbie paGoThI
JIP3.1 [Tpumenenne Q-Networks 17151 perieHus IPOCTBIX OKPY>KEHUH.
IIpakTuka
1P IIporpaMMHO-aITOPUTMHYECKOE OCBOCHUE MaTepHalla
3.1

CamocrosiTesibHas padora




CP3.1 | [IpopaboTka yueOHOTO MaTepuaia JEeKIHi

CP3.2 | [loaroroBka K J1abOpaTopHBIM paboTam

CP3.3 | [ToaroroBka Kk pyOexHOMY KOHTPOIIIO

CP3.4 | [Ipyrue BUIBI CAMOCTOSITEIIBHON PabOTHI

Oo6pa3oBaTebHbIe TEXHOJOTHI

B nmpomecce mnpenonaBanuss Moaynas HCHONB3YIOTCA — CIEAYIOIIME METONbI, CpEeAcTBa U

00HOBIISIEMOE TIPHU HEOOXOJUMOCTH ITPOrpaMMHOE 0OecIiedeHIe NH()OPMAITMOHHBIX TEXHOJIOTHIA:

— e-mail mpenonaBaTerns;

— DJIEKTPOHHbIE Y4EOHO-METOANUECKHE MAaTEPUAIIbl Il 00ECIIEUEHHs] CaMOCTOATEIbHON PadOThI
CTY/ICHTOB;

— CIIHCOK CalTOB B ceTH «MHTEepHET» I MOMCKa HAYYHO-TEXHUYECKOW HH(DOPMAIIUH 110 pa3jeiiaM
TV CLUTIIIUHBI;

— MaKeThl MPHUKJIAAHBIX IPOrpaMM, HarrpumMep, pytorch.

6. | Uconb3yemble pecypcbl HH(OPMANHMOHHO-TeJIEKOMMYHHKAIMOHHO# ceTn «Internet»; nHdopManuoHHbIE
TeXHOJIOTHHU, IPOrPaMMHbIe CPeIcTBA H HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

[IpuMepHBIii IEpeYeHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX IIPH OCBOCHUH MOYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwue B MammHHOE 00yueHue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Cnenmanmzanus MammHaHOE 00y4eHHE U aHAIH3 TAaHHBIX OT «MOCKOBCKHIA (PU3UKO-TEXHHUECKHI
unctutyt» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma mais npoBeneHus copeHoBanuii mo DataScience( https://www.kaggle.com)
JlocTyn BO3MOKEH C JTH000r0 KOMITbIOTEPa, BKIFOUEHHOTO B YHUBEPCUTETCKYIO ceTh MHrTY

7. | IlporpaMMHoOe odecnevyenue

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

Microsoft Office 2007, 2010, 2016

Antusupycuoe I10O Kaspersky endpoint security
CnpaBoyHo-nipaBoBas cucteMa “I'apant”

8. | ®opMBbI TEKYIEr0 KOHTPOJISI

KOJ'IJ'IOKBI/IYMBI, TECTHI, J'Ia60paT0pHLIe pa6OTBI 110 pa3acjiaM OUCHUIIINHBI

9. | ®dopma NpoMeKYTOUHOTO KOHTPOJIS

3auer

Pa3zpaboTumk: crapmmii npenogasateinb kadenpsl «MHGOpMaMOHHBIE CUCTEMBI U TEXHOJIOTUN
MypzabekoBa M.1.


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

