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1. Ilean ocBOeHMST AMCHMIIJIMHBI

HeJ’IBIO HN3YUCHUA TUCHUIIIIUNHBI «CucteMsl HNCKYCCTBCHHOT'O MHTCIIJICKTa» ABJISACTCSA (i)OpMI/IpOBaHI/Ie
KOMIIETEHIIMY B O0JIACTH MPUMEHEHHS HHTEIUIEKTYalbHBIX MH()OPMAIIMOHHBIX CUCTEM ISl PEIICHUS
npodeccuoHaIbHBIX 3a7ay.

3amaun AUCHUIINHBL:

= O3HAKOMHUTH C COBPCMCHHBIMU o0nacTIMu HCCIICAOBAaHUA IO MCKYCCTBCHHOMY HHTCIUICKTY W

C(I)epaMI/I TPUITOKCHUSA SKCIICPTHBIX CUCTCM;

= MIO3HAKOMUTH C KOHOCTIINUAMHU, COCTABJIAOINMMU OCHOBY COBPEMCHHBIX CUCTEM HCKYCCTBCHHOTO

HUHTCIIJICKTA,

= HU3JIOKUTHh TCXHUYCCKHUE IMMOCTAHOBKU OCHOBHBLIX 3aJia4d, pC€IIAa€MbIX CUCTEMaMU HCKYCCTBCHHOTO

UHTEJJIEKTa,;
- TIO3HAKOMHTh C OCOOCHHOCTSIMH TPAKTUYECKOTO  HCIOJIH30BAHUS
UH(QOPMALMOHHBIX CUCTEM B 001acTH MH(POPMAITMOHHON 6€30IacHOCTH.

2. Mecto aucunmiuibl B cTpykrype OIIOII 6akanaBpuara
[[uxi1, K KOTOPOMY OTHOCHUTCS TUCLUIIIINHA!
Bb1.B.06. «CucteMbl HCKYCCTBEHHOTO MHTEIIJIEKTa

Pe3yabTarhl 0CBOCHUS IMCHUILIMHBI (MOAYJIs1) «CHCTEeMbI HCKYCCTBEHHOI0 MHTEJLIICKTAY

HHTCIIICKTYAJIbHBIX

Kon HaunmenoBanue Kon, HauMeHOBaHUe HHAMKATOPA JOCTUKEHUS
npodeccnoHATbHOMI npogeccHoHAIbLHOM npodgeccHoHaNbLHON KOMIIETEH UM
KOMIIETEeHIHH KOMIETEHIHH
Crioco0eH MCIoIb30BaTh 3HAHNE IIK- 9.1. [Touumaer 3HaTh: MeTop!
OCHOBHBIX METOZI0B TIPUHIHUITEI IIOCTPOCHUSA U pa3paboTku
K-9 HUCKYCCTBCHHOI'O MHTCJUICKTA B OCHOBHBIC METOJbI CUCTEM OpUTHHAIIBHBIX

HOCIeYOIeH HCKYCCTBEHHOI'O AJITOPUTMOB U
poQeccHoHaTbHOM HMHTEIIJICKTa U IPUMEHSIET MIPOrPaMMHBIX peIIeHHUH

JIeATENbHOCTH B KQUeCTBE
HAay4YHBIX COTPYIHHUKOB,
npernojaBarenei

00pa3oBaTENbHBIX OPraHM3aALNH

WX JUIS PEUICHUS 33124
npodeccnoHaTbHOM
JeSITeTIbHOCTH;

C HCITIOJIb30BaHHEM
COBpPEMEHHBIX
TEXHOJIOTUI




BBICILIEr0 00pa30BaHMs,
WH)KEHEPOB, TEXHOJIOTOB.

K- 9.2.
HaNpPaBJICHUS
MIPUMEHCHHS
HCKYCCTBEHHOTO
HUHTCIJUICKTAaJIsA paanqux
MpeIMETHBIX 00acTel;

Uccnenyer

CUCTEM

YMerb: craBuTh 3aJ1aun
U aJanTUPOBAaTh METOIBI
u AJITOPUTMBI
MAaIIMHHOTO 00y4YeHHUs

K- 9. 3. Bri6upaer
KOMIUICKCBI METOIOB U
HWHCTPYMEHTAIBHBIX
CPEJICTB HCKYCCTBEHHOTO
WHTEIJIEKTA JUIsl PeIeHHUs
podeCCHOHANBHBIX 33134
B 3aBUCHUMOCTHU OT
0coOeHHOCTEH TTpeMEeTHON
obmactu.

Baapers: nocranoBkoit
3a/1a4 110 aJanTaliy Wi
COBEPIIIEHCTBOBAHHUIO
METOJIOB U alrOPUTMOB
IUTSE PELICHHS KOMILJICKCA
3aa4 MpeAMETHOMN
obnactu

CTpyKTYpa U cojiep:KaHHe TUCIUNJINHBI

4.1. CTpyKTypa TMCIHUIJIHHBI (MOXYJIs1)

Buj yuedHoii padoTsl Bcero IHopsakoBbIil HOMEpP
cemMecTpa

OO0mmas TpyI0eMKOCTh AUCITUILTHHBI BCETO (B 3.€.), B 2 3.e. 6

TOM YHCJIE:

Kypcosoii mpoekrt (paboTa) HE IPEAYCMOTPEHO

AyAUTOpHBIE 3aHITHSI BCETO 54 54

(B akaj. yacax), B TOM YHCIIE:

Jlexknuu 18 18

ITpakTHyeckue 3aHsTHsI, CEMUHAPBI 18 18

JlaGopaTopHbIe pabOTHI 18 18

CamocrosiTensHas paboTa Bcero (B akaj. 4acax), B TOM 18 18

YHCIe:

KCP

3auer * *

OO6mas Tpy10eMKOCTh TUCUHTUINHBI 72 72

4.2. Cogep:xanue JTUCUMIITHHBI

«BBepeHue B MCKYCCTBEHHbIﬁ UHTeNNeKT U OCHOBHbIe MeTOoa bl

1
MaLUMHHOIo obyyeHusa pnsa paboTbl C TAOANYHLIMU AAHHBIMUY
Jleknuu
1.1-1.5 [OmmmonanpHO: MaTeMaTHYECKUN JTUKOE3 IO 3JIEMEHTaM MaTeMaTHISCKOU CTaTUCTHKH,

TUHEHON anredphsl 1 MAaTEMATHYECKOTO aHaIK3A. |
OcHOBHBIE 33/1a41 CUCTEM HCKYCCTBEHHOTO MHTeIUIekTa. Kimaccuduxarms,
KJIacTepu3alus, perpeccus. TUIBI MAIIMHHOTO OOyUYeHUs: C yuuTenem, 0e3 yuuress, ¢
YaCTUYHBIM MIPUBJICYEHUEM YUUTENS], 00yUEHHE C MOJIKPEIUIEHUEM.
Knaccugukarus Ha npumepe anropurma k-ommkaitmux coceneit (kKNN) [OnuuoHanbHO:
BEICTpEIi ouck Oymkaimmx coceneid. . MeTprKu OlleHKH KIIaCCU(UKAIIAN: TTOJTHOTA,
touHocTb, Fl, ROC, AUC. BanunanmonHnas u TectoBasi Beioopka. Kpocc-panuaanusi.
Pabota ¢ kaTeropuasbHBIMU TIPU3HAKAMH.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 - ko3¢ duimenT aerepMuHanuu.
Jluneiinas perpeccusi, noIMHOMHUalbHas perpeccus. [lepeoOyuenue u perymnspusanus,
rpeOHeBas perpeccusi, LASSO, ElasticNet.

JluneitHbie Moaeny Ui Kiaccupukanun. [lepuenTpoH, JorucTuyeckas perpeccus,
MOJTHOCBSI3HBIE HEMPOHHBIE CETH, CTOXaCTHYECKUH TPaIMEHTHBIN CITyCK U 00paTHOE
pacmpocTpaHeHre TpajiueHTa. Perynsapusanus THHEHHBIX MOJIENIeH KITaCCU(PUKAITUUH.
Kiacrepusanms, k-means, k-means++, DBSCAN, ariiomepaTuBHas KJ1acTepy3aliysl.




MeTpuKH OLIEHKH KJIacTepU3aliu.

ANropuTMBI, OCHOBaHHbIE Ha IPUMEHEHHUH peIlaoluX AepeBbeB. Kpurepuu pasaenenus
y351a: ”HQPOPMALMOHHBINA BBIMIPHIL, KpuTepuil JLkuHu. AHCaMOIM pelaroIinuX 1epeBbeB:
CIIy4aiHbIH Jiec, TpaIueHTHBINA OYCTHUHT.

Merton onopHbIX BeKTOpOB. IIpsimas u oOpatHas 3aia4a. OnpeneneHne onopHbIX
BEKTOPOB. S IEpHBIN TPIOK.

HauBHblii OaliecoBckmil knaccuduxarop. MeTobl OLIEHKU paciipeieieH s IPU3HAKOB.
EM-ajiroput™m Ha mpuMepe CMECH rayCCHaH.

MeTtoab1 Ge3rpaJueHTHON ONTUMU3ALIUN: CIy4YaiHbIi ouck, hillclimb, otTxwur,
T€HETUYECKUH aITOPUTM.

JlaGopaTopHbie padoThI

JIP1.1 Mertonb! paboTsl ¢ Tabaumamu B Python. Arperamust u Bu3yamu3arst
naHHbIX. [IpoBeieHue mepBUYHOIO aHANIK3a IaHHBIX.
JIP1.2 CIIOJIb30BAaHUE U CPAaBHEHHUE aJITOPUTMOB Kiaccupukauuu: kNN,
pelIaroIue 1epeBbes U MX aHCaMOJIH, JOTMCTHYECKasi PErpecCHsl.
JIP1.3 Hcnonb30BaHue U oLieHKa alnroputMoB perpeccun. [logbop onTuManbHbIX
IapaMETPOB PETPECCUU
JIP1.4 OnTuMu3aIMoHHBIC 3a/1a4d U UX pemieHus. [logbop runepnapamMeTpoB aaroputMa ¢
MIOMOUIbI0 METOJIOB ONTUMU3ALIMH.
IIpakTuka
IP1.1 [IporpaMMHO-aITrOPUTMHUYECKOE OCBOCHUE MaTepuraa
CamocrosiTebHas padora
CP1.1 ITpopaboTka yueOHOro MaTepuasa JeKIuil
CP1.2 [ToaroroBka K J1abopaTopHBIM padoTam
CP1.3 [ToaroroBka k pyOexHOMY KOHTPOIIIO
CP14 Jpyrue BUIbI cCaMOCTOSITEIBHOM PaOOTHI
2 Jlekunu
2.1- Heiiponnsie cetn. @yHKIMH OMNOKN HEHPOHHBIX CeTel M 00ydeHue ¢
2.3 MOMOIIbIO OOPATHOTO pacnpocTpaHeHus rpaauenta. [lonsrue 6314a u SmoXu.
Pabora ¢ n300pakeHUsAMH C TOMOIIIBIO HEHPOHHBIX ceTell. CBepTOYHBIC HEHPOHHBIE CETH.
Onepanuu cBepTok, max-pooling. [TomynspHble apXUTEKTYpbl CBEPTOUHBIX HEHPOHHBIX
cereii: AlexNet, VGG, Inception
(GooglLeNet), ResNet. Tpancheproe oOydenue.
O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C TIOMOIIBIO0 HEHPOHHBIX CETEH.
BexTopnble npencraBnenus st Tekera: word2vec, skipgram,
CBOW, fasttext. Pexyppentnsie neiiponnsie cetr, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabopaTtopHblie pa6oThI
JIP2.1 | Knaccudukanus n300pakeHuid U TpanchepHoe 00yUdeHue.
JIP2.2 | PaboTa c TekcTaMu M UX BEKTOPHBIMH NPEACTABICHUSIMU TEKCTOB.
IIpakTuka
1P [IporpaMMHO-aIrOPUTMHYECKOE OCBOEHUE MaTepHala
2.1
CamocrositebHas padora
CP2.1 | [IpopaboTka yueOHOro MaTepHuaa JEKIHii
CP2.2 | [loaroroBka k 1abOpaTOpHBIM paboTaM
CP2.3 | [loaroroBka K pyOe:KHOMY KOHTPOJIIO
CP2.4 | Ipyrue BUIbI CAMOCTOSITENILHOM paOOTHI
«O06y4eHue ¢ MoJAKperieHueM»
3 Jlexkuuu
3.1- [TonsiTust arenta, cpebl, COCTOSIHUSA, NEUCTBUN U Harpaabl. DyHKIMS
3.2 neHHoctu coctossiaus (Valuefunction) u ynkius kadectBa aeiictsus (Qfuntion).




OnTrMHU3aIHs CTPATErWH C MIOMOIIBIO MaKCUMU3AIMK (YHKIMIA [ICHHOCTH U KadecTBa. Q-
oOyueHwue.

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

Js yposust skenieptHbiii: REINFORCE, A2C, PPO, DDPG.

JlabopaTtopHblie padoThI

JIP3.1 | Ilpumenenue Q-Networks 11 pemieHust IpoCTbIX OKPY>KEHUH.

IIpakTuka

np [IporpamMMHO-aNTrOpUTMHUYECKOE OCBOCHUE MaTepurala
3.1

CamocrosiTesibHast padoTa

CP3.1 | I[IpopaboTka yueOHOrO MaTepuana JeKIui

CP3.2 | [loaroroBka K gabopaTopHbIM paboTam

CP3.3 | [loarotoBka K pyOe:KHOMY KOHTPOJIIO

CP3.4 | [pyrue BUIbI CAMOCTOSTENLHOM paOOTHI

3. Oo0pa3oBaTebHbIE TEXHOJIOTUH
B npomecce mpenonaBanuss Moaynas HMCHONB3YIOTCS — CIEAYIOIIME METOJbI, CpEICTBA U
00OHOBIIsIEMOE TIPU HEOOXOMMOCTH IpOrpaMMHOe obecriedeHre HH(HOPMALIMOHHBIX TEXHOJIOTHIL:
- e-mail npenogaBaTerns;
- DJEKTPOHHBIE Y4eOHO-METOJUYECKHE MaTepuaibl s 0OecledeHHs] CaMOCTOSITeNIbHON paboTh
CTYCHTOB;
- CIHCOK caiiToB B ceTH «VHTepHeT» Il MOMCKa HaAyYHO-TEXHUYECKOW MH(pOpMallMU MO pa3jaenam
JVCLIUTUIAHBL,
- MaKeThl NPUKJIAJHBIX IPOTrpamMm, Hanpumep, pytorch.
6. | Hcnoab3yemble pecypchbl HHGOPMALIMOHHO-TEJIEKOMMYHUKALIMOHHOI ceTu «Internet»; nngopmanuoHHblie
TCXHOJOI'MH, ITIPOTrPAMMHBIC CPEICTBA U I/l]-[(l)OpMaIIHOHHO—CHpaBO'-lHLle CUCTEMbI
http://window.edu.ru DOnextpoHHas Oubmuoreka onnaitH «EguHOE OKHO K 00pa3oBaTEIbHBIM
pecypcam»
http://school-collection.edu.ru «O6pa3oBarenbHsIii pecypc Poccum»
http:/www.edu.ru ®enepaibHbIii 00pa30BaTEIbHBINA MOPTAT: YUPESIKICHUSI, TPOTPAMMBI, CTaHAAPTHI,
BY3w1, Tecter EI'D, THA
http://fcior.edu.ru @enepanpHblii eHTp HHOOPMAITIOHHO-00pa3oBaTenbHBIX pecypcoB (PLIMOP)
http://rvb.ru Pycckas BupTyanpHas OubauoTexa
http://ruslit.ioso.ru KaGuHeT pyccKoro si3plka 1 JINTepaTyphl
http://ruscorpora.ru HarmonanbHbIH KOPITyC pyCCKOTO SI3bIKA
http://elibrary.ru/defaultx.asp Hayunas snektponnast Oubnnoreka «e-Library»
http://www.iprbookshop.ru Dnexrponno-6ubnuoreunas cucrema IPRbooks
https://lib.inggu.ru DnexTporHo-6ubIHMOTEUHAs cuctema UurlY
HNudopmannonno-mnpasoBas cucrema «l'apant» — CereBast BepcHsi, JOCTYITHA CO BCEX KOMITBIOTEPOB B
KopriopatuBHoi cetu Uarl'yY
7. | IlporpamMHoOe o0ecniedeHue



https://lib.inggu.ru/

VYHuBepcuTeT oOOECleYeH  CIEeIYIOIMM  KOMIUIEKTOM  JIMLIEH3UOHHOTO  MPOrpPaMMHOI0
o0ecreyeHusI.
1. JluueH3noHHOE MporpaMMHOe obecredeHue, ucnoiszyemoe B UHrl'Y:
1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2. Microsoft Windows server 2003, 2008, 2012, 2016
1.3. Microsoft Office 2007, 2010, 2016
1.4. IIporpammusiii kommieke MMUC “Busyansnas Ctynus TectupoBanust”
1.5. ITporpammusiii kommiekc MMUC "ITJTAHBI"
1.6. ITporpammusiii kommiekc MMUC "9JIEKTPOHHBIE BEJJOMOCTHN"
1.7. Ilporpammusbiii kommiekc MMUC "BEIOMOCTU OHJIAMH"
1.8. ITporpammusit kommaekc MMUC «PITJ] OHJIATIH»
1.9. YHuBepcanbHblil cratuctruueckuii naker STADIA
1.10. AntuBupycnoe I10 Kaspersky endpoint security
1.11. CopaBouno-npaBoBas cuctema “T'apant”
2. INTERNET-1ieHTp cBOOOJHOTO JOCTYTA MPU YUTAITHHOM 3aj1¢ OMOIHOTEKH.

DopMbI TEKYIIEr0 KOHTPOJIA

KommokBruyMmsl, TeCTHI, JIAO0OpaTOpHbIe pabOTHI IO pa3zesiaM AUCITUILTHHBI

@opMa MPOMEKYTOYHOT0 KOHTPOJIS

3auer

Pa3paboTunk: cr.npenoaasarenb kadgeapbl «AndpopManuoHHble CUCTEMbI M TEXHOJIOTHI,
k.1.H. [llayxasosa P.A.




