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«3apyoOexnas ¢puiaonorus. HeMenkuii A3bIK ¥ JUTEPATYPA»

1. Ilean ocBoeHMST AMCHMIIJIMHBI

L[em)}o HN3YUCHUA TUCHUIIIIUMHBI «CucteMsl HNCKYCCTBCHHOT'O MHTCIIJICKTa» ABJISACTCSA (i)OpMI/IpOBaHI/Ie
KOMIIETEHIIMU B O0JIACTH MPUMEHEHHS HHTEIUIEKTYalbHBIX MH()OPMAIIMOHHBIX CUCTEM JJISl PEIICHUS
npodeccuoHaIbHBIX 3ajay.

3anauu AUCHUITNHBL

= O3HAKOMHUTH C COBPCMCHHBIMU o0nacTIMu HCCIICAOBAaHUA IO HMCKYCCTBCHHOMY HHTCIUICKTY W

C(I)epaMI/I TPUITOKCHUSA SKCIICPTHBIX CUCTCM;

= MIO3HAKOMUTH C KOHLOCTIINUAMHU, COCTABIIAOINNUMU OCHOBY COBPEMCHHBIX CUCTEM HCKYCCTBCHHOTO

HHTCIIJICKTA,

= HU3JIOKUTHh TCXHUYCCKHUE IMMOCTAHOBKMU OCHOBHBLIX 3aJjad, pC€IIAa€MbIX CUCTEMaMU HCKYCCTBCHHOTO

HHTCIIJICKTA,

- TO3HAKOMHUTb C OCOOEHHOCTSIMHU MPAKTUYCCKOr0  HCIIOJIb30BaHUA  HMHTCIUICKTYaJIbHBIX

UH(QOPMALMOHHBIX CUCTEM B 001acTH MH(POPMAITMOHHON 06€30acHOCTH.

2. Mecto aucunmuiuibl B cTpykrype OIIOII 6akanaBpuara
[[uxi1, K KOTOPOMY OTHOCHUTCS TUCLHUIIIINHA!
b1.B.06. «CucteMbl HCKYCCTBEHHOTO MHTEIIJIEKTa

Pe3yabTarhl 0CBOCHUS IMCHUILIMHBI (MOAYJIs1) «CHCcTeMbl HCKYCCTBEHHOIO MHTELICKTAY

Kon HaunmenoBanue Kon, HauMeHOBaHUE HHAMKATOPA JOCTUKEHUS
npogeccuoHaANbHO npogeccuoHaNbHOMI npogeccHOHANBbHON KOMIIeTeHIIUT
KOMIETeHI MU KOMIIETCHIIMH
Crioco0eH MCIoIb30BaTh 3HAHNE IIK- 9.1. [Touumaer 3HaTh: MeTop!
OCHOBHBIX METOZI0B TIPUHIHUIIEI IIOCTPOCHUSA U pa3paboTku
K-9 HUCKYCCTBCHHOI'O MHTCJICKTA B OCHOBHBIC METOAbI CUCTEM OpUTHHAIIBHBIX

IOCTICIYOLICH HCKYCCTBEHHOT'O AJICOPUTMOB U
npodeccroHaIbHON UHTEIUIEKTA U IPUMEHSCT MIPOTPAMMHBIX PEIICHUN
ACATCIBbHOCTH B Ka4€CTBEC UX A7 peuIeHus 3a1a4 C UCHOJIb30BAHUEM
Hay4YHBIX COTPYHUKOB, npodeccuoHATBHON COBPEMEHHBIX
IpenoaBarenei TESTENBLHOCTH; TEXHOJIOTHI
00pa3oBaTeNBHBIX OpTaHU3AIIHA
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BBICILIEr0 00pa30BaHMs,
WHXXEHEPOB, TEXHOJIOTOB.

K- 9.2.
HAaNpPaBJICHUS
MIPUMCHCHHS
I/ICKyCCTBeHHOFO
HUHTCIUICKTAaJIsA paanqux
TIPEIMETHBIX 00JIaCTeH;

Uccnenyer

CUCTEM

YMeTh: craButh 3amaun
W aJlalTUPOBaTh METO/BI
u AJITOPUTMBI
MAaIIMHHOTO O0yYeHHUs

K- 9. 3. Bribupaer
KOMIIJIEKCBHI METOJ0B U
MHCTPYMEHTAIbHBIX
CPEJICTB UCKYCCTBEHHOTO
WHTEIJIEKTA JUIS PEICHUS
npoecCHOHANTBHBIX 3a7a4
B 3aBHCUMOCTHU OT
0coOeHHOCTEH TTpeIMEeTHON
obuactu.

Biagers: nocranoskoit
3a71a4 110 aJanTaluy UK
COBEPILEHCTBOBAHMIO
METOJIOB U &JITOPUTMOB
JUISL PELIEHMS] KOMILIEKCA
3a/1a4 NpeAMETHON
obnactu

CTpyKTYpa U cojiep:KaHHe TUCHUNINHBI

4.1. CTpyKTypa IMCUUIJIMHBI (MOIYJIs1)

Buja yueoHoii padoThI Bceero IMopsiakoBblii HOMep
cemMecTpa

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

TOM YHCIIE:

Kypcosoii mpoekrt (padboTa) HE IPEAYCMOTPEHO

AynuTOpHBIE 3aHATHSI BCETO 54 54

(B akaj. yacax), B TOM YHCIIE:

Jlexknuu 18 18

ITpakTHueckue 3aHsTHsI, CEMUHAPBI 18 18

JlaGopaTopHble pabOThI 18 18

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

qrCcIe:

KCP

3auer * *

OOmas Tpy10eMKOCTh TUCUHTUINHBI 72 72

4.2. Cogep:xanue JTUCUMIITHHBI

«BBepeHue B HCKyCCTBeHHbIﬁ UHTEeNJNIeKT " OCHOBHbI€ MeTOoa bl

1
MaLUMHHOIo obyyeHuna gna pabotbl C TAONNYHBLIMU AAHHBIMUY
Jleknuu
1.1-1.5 [OmmmonanpHO: MaTeMaTHYECKUN JTUKOE3 IO 3JIEMEHTaM MaTeMaTHISCKOU CTaTUCTHKH,

TUHEHON anredpsl 1 MAaTEMATHYECKOTO aHAIIK3A. |
OcHOBHBIE 33]a41 CUCTEM HCKYCCTBEHHOTO MHTeIUIekTa. Kimaccudukars,
KJIacTepu3alus, perpeccus. TUIBI MAIIMHHOTO OOyUYeHUSs: C yuuTenem, 0e3 yuuress, ¢
JaCTUYHBIM MTPHUBJICYCHUEM YUIHUTENS, O0OYUICHHE C TIOIKPETUICHUEM.
Knaccugukarus Ha npumepe anropurma k-ommkaiimux coceneit (kKNN) [OnuuoHanbHO:
BEICTpEIi Touck Oymkaimmx coceeid. . MeTprKu OlleHKH KIIaCCU(UKAIINN: TTOJTHOTA,
touHocTb, Fl, ROC, AUC. BanunanuonHnas u TectoBasi Beioopka. Kpocc-panuaanmsi.
Pabora ¢ kaTeropuaabHBIMU TPU3HAKAMHU.
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Perpeccusi. Merpuku onienku perpeccun: MSE, MAE, R2 - xoa¢dduiuenT aerepMuHaIym.
Jluneiinas perpeccus, moJiMHOMUanbHas perpeccus. Ilepeobyuenue u perymnspusarus,
rpebneBas perpeccus, LASSO, ElasticNet.

JIuneitHble Moaenu i kiaccupukanuu. [lepuentpon, soructTuyueckas perpeccus,
MIOJIHOCBSI3HBbIE HEMPOHHBIE CETH, CTOXaCTUYECKUH TPaIuEHTHBIN CITyCK U 00paTHOE
pacripocTpaHeHue rpajueHTa. Perynspuzanys TMHEHHbIX MoJiesiel KilacCU(pUKaUNU.
Knacrepuzanus, k-means, k-means++, DBSCAN, arinoMepatuBHas KJIacTepH3aIvsl.
MeTpuKH OLIEHKH KJIacTepU3aliu.

ANropuTMBI, OCHOBaHHbIE Ha IPUMEHEHHUH peIlaoLMX AepeBbeB. Kpurepuu pasaenenus
y351a: ”HQPOPMALMOHHBINA BBIMIPHIL, KpuTepuil JLkuHu. AHCaMOIM pelaroIinX 1epeBbeB:
CIIy4aiHbIH Jiec, TpaIuEHTHBINA OYCTHUHT.

Merton onopHbIxX BeKTOpoB. Ipsimas u oOpartHas 3aia4a. OnpeaeneHne onopHbIX
BEKTOPOB. S IepHBIN TPIOK.

HauHblit OaliecoBckuil knaccudukarop. MeToibl OLIEHKH pacipeesieHus IPU3HAKOB.
EM-airoput™m Ha npuMepe CMECH rayCCHaH.

Mertoap! 6e3rpaIMeHTHON ONTUMU3AIIMH: CIIyYaiHbINA mouck, hillclimb, omxwur,
T€HETUYECKUN aJITOPUTM.

JlabopaTtopHbie padoThI

JIP1.1

Mertoab! paboTsl ¢ Tabaumamu B Python. Arperarust u Bu3yanu3arust
naHHbIX. [IpoBe/ieHrne IepBUYHOrO aHAJIN3A JAHHBIX.

JIP1.2

CTOJIB30BaHUE U CPaBHEHHE aIrOpUTMOB Kinaccuurarmm: KNN,
pelaroIue 1epeBbes U UX aHCaMOJIH, JOTHCTHYECKasi PErpeccHsl.

JIP1.3

Hcnonb30BaHue U oLeHKa anroputMoB perpeccun. [logdop onTuManbHbIX
1apaMETPOB PETPECCUU

JIP1.4

OnTuMH3aIMoHHBIC 33/1a4d U UX pemieHus. [logbop runepnapamMeTpoB aaroputMa ¢
MIOMOIIBI0 METOAOB ONTUMM3ALIMH.

IlpakTHka

I1P1.1

[TporpaMMHO-aJITOPUTMHYECKOE OCBOCHHE MaTepHasa

CamocrosiTesibHasi padoTa

CP1.1

[IpopaboTka yueOHOro MaTepuaia JeKIui

CP1.2

[ToaroroBka k J1abopaTopHBIM paboTam

CP1.3

[ToaroroBka k pyOexxHOMY KOHTPOJIIO

CP14

Jpyrue BUIbI CaMOCTOSITENIHON paOOThI

Jleknun

2.1-
2.3

Heiiponnsie cetn. @yHKINH OMNOKN HEHPOHHBIX ceTel U 00ydeHue ¢

MIOMOILBI0 OOPATHOTO pacipocTpaHeHus rpaaueHTa. [lonsatie 6314a u smoxu.

Pabota ¢ n300pakeHUAMH C IOMOIIIbIO HEHPOHHBIX ceTell. CBepTOYHbIC HEHPOHHBIE CETH.
Omneparuu cBepTOK, max-pooling. [TomysipHbIE apXUTEKTYPBI CBEPTOYHBIX HEHPOHHBIX
cereii: AlexNet, VGG, Inception

(GooglLeNet), ResNet. Tpancheproe oOydenue.

O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3bIKOM C TIOMOIIbIO0 HEHPOHHBIX CETEH.
Bexropnblie npeacraBienus ais Tekcra: word2vec, skipgram,

CBOW, fasttext. Pexyppentnsie neiiponnsie cetr, LSTM, GRU.

Tpanchopmepsr, BERT, GPT.

JlaGopaTopHbie padboThl

JIP2.1

Knaccudukanus nzobpaxeHuit u TpanchepHoe oOyUueHHe.
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JIP2.2 | PaboTa c TeKCTaMH U X BEKTOPHBIMH IMPEJICTABICHUSIMUA TEKCTOB.

IIpakTuka

np [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepraia
2.1

CamocrosiTesibHasi padora

CP2.1 | I[IpopaboTtka yueOHOTO MaTepHaa JCKIUN

CP2.2 | [loaroroBka k 1abopaTopHbIM paboTam

CP2.3 | [loarotoBka K pyOeKHOMY KOHTPOJIO

CP2.4 | [Ipyrue BUIbI CAMOCTOSITENILHOM pabOTHI

((O6yquI/Ie C MMOAKPCIUICHUEM)

3 Jlexkuuu
3.1- ITonsTHA arenTa, cpelbl, COCTOSIHUSA, ACUCTBUN U Harpaabl. OyHKIMA
3.2 nenHoctu cocrosHus (Valuefunction) u dyHkius kagecta neiicteus (Qfuntion).
OntuMu3zanyst CTpaTeruu ¢ MOMOIIbIO MaKCUMHU3AMK (PYHKIMHA IEHHOCTH U KadecTBa. Q-
oOyueHue.

I'myGokoe o0yuenue ¢ nmonkperuienneM. Deep Q-Networks, Actor-critic.
Hns yposnst skcnieptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaGopaTopHbie padoThl

JIP3.1 | Ilpumenenue Q-Networks assi perieHust mpocThIX OKPYKESHHUH.

IIpakTuka

P [IporpaMMHO-aNTOPpUTMUYECKOE OCBOCHHE MaTepHana
3.1

CamocrosiTeibHas padora

CP3.1 | [IpopaboTka yueOHOTO MaTepuaia JeKIui

CP3.2 | [loaroToBka k 1ab0paTOpHBIM paboTam

CP3.3 | [loaroroBka K pyOeKHOMY KOHTPOJIIO

CP3.4 | Jlpyrue Buabl CaMOCTOSITEIIBHONU PaOOThI

Oo6pa3oBaTebHbIE TEXHOJOTUHN

B mpouecce mnpenonaBanus Moayns  HMCHONB3YIOTCS  CIHEAYIOIIUME METOMABI, CpEACTBa U

0OHOBIIsIEMOE TIPU HEOOXOAMMOCTH IPOTpaMMHOE oOecrieueHre HH(POPMALIMOHHBIX TEXHOIOTHHA:

- e-mail npenogaBaTens;

- DJIGKTPOHHBIE Y4YE€OHO-METOIMYECKHE MaTepuanbl il 00eCHeueHHs] CaMOCTOSATENLHOW paboThI
CTYJCHTOB;

- CIHCOK CaiiToB B ceTH «VHTEpHET» Il MOMCKA HAYYHO-TEXHUYECKOW MH(OPMAILIUU TI0 pa3aenam
JUCIUILTUHBL;

- MaKeThl MPUKJIAAHBIX IPOTpaMM, Harpumep, pytorch.

Hcnoab3yembie pecypchl HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH «Internet»; nundopmManuoHHbIe
TEXHOJIOTHH, IPOTPAMMHBIE CPEACTBA M HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

http://window.edu.ru DnekTpoHHas Oubnuoreka oHnaiiH «EauHOE OKHO K 00pa3oBaTeIbHBIM
pecypcam»
http://school-collection.edu.ru «O6pa3zoBarenbHslii pecypc Poccuim»

http:/www.edu.ru ®enepasibHblii 00pa30BaTEIbHBINA MOPTAT: YUPEKICHUS, IPOrPaMMBbl, CTaHAAPTHI,
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BVY351, Tecter EID, T'HA

http://fcior.edu.ru @enepanbHblii HeHTp HHYOPMAITMOHHO-00pa3oBaTenbHBIX pecypcoB (PLIMOP)
http://rvb.ru Pycckas BupTyanpHas OuOIHOTEKA

http://ruslit.ioso.ru KaGuHeT pycckoro si3plka U JIMTepaTypbl

http://ruscorpora.ru HarmonanbHbIi KOPILyC pyCCKOTO SI3bIKa

http://elibrary.ru/defaultx.asp Hayunas snextponnas 6ubmmoreka «e-Library»
http://www.iprbookshop.ru DnektponHo-6ubanoreunas cucrema IPRbooks

https://lib.inggu.ru DnexTporHo-6ubaroTeunas cucrema Uurl'y

WNudopmanmonno-npaBoBas cuctema «['apant» — CeteBast Bepcus, JOCTYITHA CO BCEX KOMITBIOTEPOB B
KopriopatuBHoOM cetu Uarl'Y

IIporpammHuoe obecnevyenne

VYHuBepcutreT oOecredyeH  CIeIyIOIUM  KOMILIEKTOM  JIMLIEH3UOHHOTO  MPOrpaMMHOI0
obecrieueHuUsI.
1. JluueH3noHHOE NMporpaMMHOE obecrieueHue, ucnoiabdyemoe B Uurl'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. IIporpammusiit kommieke MMUC "TIJIAHBI"
1.6. ITporpammusiii kommiekc MMUC "9JIEKTPOHHBIE BEJJOMOCTHN"
1.7. TIporpammHsiii komrmieke MMUC "BEJJOMOCTHU OHJIAMH"
1.8. ITporpammusii kommaekc MMUC «PITJ] OHJIATTH»
1.9. YHuBepcanbhblil cratuctruueckuii naker STADIA
1.10. AutuBupycnoe I10 Kaspersky endpoint security
1.11. CopaBouno-npaBoBas cuctema “T'apant”
2. INTERNET-1ieHTp cBOOOAHOTO JOCTYIIA IIPH YUTAILHOM 3aj1e OMOINOTEKH.

DopMBbI TEKYIIEr0 KOHTPOJIA

KoJT0KBHYMBI, TECTHI, JTA0OpAaTOPHBIE paOdOTHI 110 pa3jiesiaM JUCIUILTHHEI

®opMa NMPOMEKYTOYHOT0 KOHTPOJIS

3auer

Pa3zpaGorumk: cr.npenogaBarennb kadeapsl «MH(popManmoHHbIE CHCTEMBbI M TEXHOJIOTHIY,
k.1LH. [Ilayxanosa P.A.



https://lib.inggu.ru/

