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1. Ilean ocBOEHMSI AUCHUILINHDBI

HCHBIO N3YUCHUA TUCHHUIIIIMHBI «CucreMsl HCKYCCTBCHHOI'O MHTCJJICKTAa» ABJIACTCA q)OpMI/IpOBaHI/Ie
KOMIIETCHIIMH B 00JIACTH MPUMEHEHUS HHTEIUICKTYAIbHBIX HHPOPMALMOHHBIX CHCTEM JUISl PEIICHUSI
npodeccHOHaIBHBIX 3aj1a4.
3a/1a41 TUCHUILUIAHBL:
— O3HAKOMHUTL C COBPCMCHHBLIMU o0J1acTIMHU HCCIICA0BaHUA MO0 UCKYCCTBCHHOMY HHTCIUICKTY U
cepamu IPHII0KEHHS IKCIEPTHBIX CHCTEM;
— HO3HAKOMUTH C KOHOCHIUAMHA, COCTABJIAOIIUMU OCHOBY COBPEMCHHBIX CUCTCM HCKYCCTBCHHO-
T'O MHTEJUICKTA;
— U3JIOKHUTh TEXHUYECKUE TIOCTAHOBKH OCHOBHBIX 33/1a4, PEIIACMBIX CHCTEMaMH HCKYCCTBEHHOTO
MHTEIUICKTA;
— HO3HAKOMHUTH C OCOOCHHOCTSIMH MTPAaKTHYECKOTO MCIOIb30BAHHS HHTEIUICKTYaIbHBIX HHpOpMa-
[IHOHHBIX CHCTEM B 00JacTH MH(OPMAIIMOHHOI O€30IT1aCHOCTH.

2. Mecto nucuunnHbl B cTpykType OIIOII 6akanaBpuara
[{uKI1, K KOTOPOMY OTHOCHUTCSI TUCIIUTLIMHA!

b1.B.07 «Cucrembl HCKYCCTBEHHOTO HHTEIIEKTA

3. Pe3yabTaThl 0CBOEHHS TUCHUILINHBI (MOAYJis1) «CHCTEMBI HCKYCCTBEHHOT0 MHTEJLIEKTa)
[Tporiecc n3ydeHus: AUCIMILIUHBI HAMIPABJICH HAa ()OPMUPOBAHHUE AJIEMEHTOB CIICAYIOIIUX KOMIIE-
teHuui B cootBeTcTBUM ¢ PI'OC BO no naHHOMY HaIpaBleHUIO:

Kon npodec-| HaumenoBanue npo- Koa, HanMeHOBaHMe HHANKATOPA 10CTHIKEHHS NPO-
CHOHAJLHON | (PECCHOHANBHON KOM- (deccnoHaIbHON KOMIIETEHIIUT
KOMIIeTeHIIN U NeTeHI NI
Cnocoben ucnonsso- | HK- 1.1. [Tonumaer npunimns! 3BHaTh, MeTos! pas-
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HOT'O MHTCJICKTA B I10- IpOrpaMMHBIX pelnie-
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MpeIMeTHON 001acTi




4. CTpyKTypa U cojJep:KaHUHe TUCHMILUIUHBI (Moayhasi) CucreMbl HCKYCCTBEHHOr0 HHTEJN-
JIeKTa
4.1. Crpykrypa nucuuiuinabl (MmoayJsi) CucreMbl HCKYCCTBEHHOI0 MHTE/LIEKTA
OO01mast TpyA0€MKOCTh JUCIUTIIMHBI COCTABIISECT 2 3a4ETHBIX SIUHUI], /2 YacoB.
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4.2. Cogepxanne TUCUMIIMHBI (MoayJasi) CHcTeMbl HCKYCCTBEHHOT0 HHTEJLJIEKTA



Ne n/m | HammeHoBaHue MOYJisl, CO/Iep:KaHNe Yacsl
1 «BBeeHHe B HCKYCCTBEHHbIl MHTE/JIEKT H OCHOBHbIE METOAbI MAIINH-
HOT'0 00y4eHNs i padoThl ¢ TAOJIMYHBIMU JAHHBIMUD)
Jlexkuun 10
1.1-1.5 | [OnuuoHanbHO: MaTeMaTHUYECKHH JIMKOE3 IO dJIeMeHTaM MaTeMaThuye- 10
CKOI CTaTUCTHUKH, JIMHEHHOW anredpbl 1 MaTeMaTHUEeCKOro aHalIK3a. |
OcHoBHbIE 337]auu CHUCTEM HCKYCCTBEHHOro MHTesuiekTa. Knaccuduka-
WS, KJIacTepu3aIysi, perpeccus. TUITbI MAIIMHHOTO OOYYCHHUS: C YUHUTE-
neMm, 0e3 yyuTels, C YaCTUYHBIM MPUBJICUCHUEM YUHUTENs, 00ydeHHe ¢
MIOJIKPETIIICHUEM.
Knaccudukarus Ha npumepe anroputma K-ommkaitmux cocemeir (KNN)
[OnmmonansHo: bBEICTpBHIA TOMCK Onmkalmux coceneil.]. Merpuku
OLIEHKH Kiaccu(uKaluu: moiaHoTa, TouHocts, FlI, ROC, AUC. Bamuaa-
IIMOHHAS U TecToBas BeIOOpka. Kpocc-Bamumanus. Pabora ¢ kareropu-
QJIbHBIMU MPU3HAKAMH.
Perpeccusi. Merpuku ouenku perpeccun: MSE, MAE, R2 - koaddumm-
eHT JeTepMuHanuu. JIuHeiiHas perpeccus, MOJIMHOMUATbHAS PErPECcCHs.
[TepeoOyuenre u perymspusanms, rpedHeBas perpeccusi, LASSO, Elas-
ticNet.
Jluneitapie Moaenu ais kinaccudukanuu. [leprentpoH, JorucTudeckas
perpeccusi, IOJTHOCBA3HbIE HEUPOHHBIE CETH, CTOXaCTUYECKUM TPaJUEHT-
HBI cnyck M oOpaTHOE pacHpocTpaHeHHe TpaaueHTa. Perymspuzanus
JTUHEHHBIX MOJIeTIel Ki1acCu(UKAIMUU.
Knacrepuzanus, k-means, k-means++, DBSCAN, ariomepatuBHast Kia-
cTepuzanus. MeTpuKH OIIeHKHU KacTepU3aluu.
AJNTOPUTMBI, OCHOBAaHHBIE HAa MPUMEHEHUU peIaronmX aepeBbeB. Kpu-
TepUH pazfeNieHus y3na: HHGOPMAIMOHHBIN BBIUTPHIII, KpUTepuit JKu-
HU. AHCaMOJM pEeNIaroIINX IEPEBbEB: CIIyYalHBIN Jiec, TPaIUCHTHBIN OY-
CTHHT.
Meton onopHbIx BekTOpoB. [Ipsimas u obpaTtHas 3anada. OnpezneneHue
OMOPHBIX BEKTOPOB. S I€pHBINA TPIOK.
Haugnerii 6aitecoBckuii knaccupuxkaTop. MeTopl OLIEHKU pacrpesese-
HUs npu3HakoB. EM-anroputM Ha npuMepe CMECH rayccHaH.
Metoabl Oe3rpaJueHTHON ONTUMU3AIMK: ClydaiHbiii mouck, hillclimb,
OT)KUT, TCHETUUYECKUN aITOPUTM.
JlaGopaTopHble paboThI 8
JIP1.1 | Metonsl paboTsl ¢ Tabaunamu B Python. Arperanus u Buzyanuzanus 2
naHHbIX. [IpoBeieHNe MEPBUYHOTO aHATN3a JTAHHBIX.
JIP1.2 | cmonb30BaHME U CpaBHEHHUE aNTOpUTMOB Kiaccupuranuu: kNN, 2
penaronye A1epeBbess U NX aHCaMOIIH, IOTUCTHYECKAst PErPECCHsL.
JIP1.3 | Mcnonb3oBaHue U OllEHKa alIropuTMOB perpeccud. [loabop omrumans- 2
HBIX
apaMeTPOB PErpeccuu
JIP1.4 | OntuMuzanvoHHbIe 3aa4u U uX pemeHus. [lonbop rumepmnapamerpos 2
aJIropuTMa C MOMONIBI0 METOAOB ONTUMH3AIUH.
IlpakTuka 10
ITP1.1 | IIporpaMMHO-aIrOpUTMHUYECKOE OCBOCHHE MaTepHala 10
CamocrosiTesbHast padoTa 8
CP1.1 | IlpopaboTka ydeOHOT0O MaTepuasa JeKIIUMi 2
CP1.2 | IloaroToBka K 1a00paTopHEIM paboTam 4
CP1.3 | IloaroroBka kK pyOeKHOMY KOHTPOJIIO 1




CP1.4 | JIpyrue BuIbI CAaMOCTOSTEIBHON PaObOTHI 1
2 Jlexkuuu 4
2.1- | Heiiponnsie cetu. OyHKIMH OMMOKN HEHPOHHBIX ceTel 1 00yueHHe ¢ 4
2.3 MOMOIIIbI0 OOPAaTHOTO pacmpocTpaHeHus! rpaaueHTa. llonsTie 63T4a U
SIOXHU.
Pabora ¢ n300paXeHUsMHU C IOMOIIBI0 HEHPOHHBIX ceTei. CBepTOUHbIE
HeliponHblie cetn. Onepanun cBepTok, max-pooling. [lomymnspHbie apxu-
TEKTYpBbI CBEpTOUYHBIX HelpoHHbIX cereil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancheproe oOyueHue.
O6pabotka TekcToB. PaboTa C €CTECTBEHHBIM SI3BIKOM C ITOMOIIBIO
HEHWPOHHBIX ceTeil. BekTopHble mpeacTaBieHUs s Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie Heliponnsie ceti, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlaboparopHbie padoThI 6
JIP2.1 | Knaccuduxkanus n3o0paxxeHuid u TpanchepHoe o0yueHue. 3
JIP2.2 | Pabota c TeKCTaMu U MX BEKTOPHBIMU MPECTABICHUSIMHU TEKCTOB. 3
IlpakTuka 4
P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOEHHUE MaTepuana 4
2.1
CamocrosiTesibHas padora 7
CP2.1 | [IpopaboTka yuebHOro MaTepuaia JeKIun 1
CP2.2 | [loaroroBka Kk 1a60paToOpHBIM paboTaM 4
CP2.3 | [loaroroBka K pyOe:KkHOMY KOHTPOJIIO 1
CP2.4 | JIpyrue BUJbl CAaMOCTOSITENILHON pabOThI 1
«O0ydeHue ¢ MoJKpernIeHuEeM»
3 Jlexknun 4
3.1- [TonsTHA arenTa, cpeapl, COCTOSIHUSA, ACMCTBUN U Harpaapl. OyHKIH
3.2 neHHoctu coctosHusa (Valuefunction) u ¢QyHKIUS KauecTBa AEWCTBUS
(Qfuntion).
OnTuMu3zanus CTpaTeruu ¢ MOMOIIBI0 MaKCUMM3AaLUU (QYHKIMHA IIEHHO- 4
CTH U KauecTBa. Q-oOyueHue.
I'mybokoe o0yuenue ¢ moakpernenuem. Deep Q-Networks, Actor-critic.
Jlia yposns 3kcneptHbiii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThl 4
JIP3.1 | Ilpumenenue Q-Networks nist pemenust npoCThIX OKPY>KEHUM. 4
IIpakTuka 4
1P IIporpaMMHO-aJITOPUTMHUECKOE OCBOEHUE MaTepHraia 4
3.1
CamocrosTenbHas pabora 3
CP3.1 | [IpopaboTka yueOHOro MaTepuasa JEeKIui 1
CP3.2 | [loaroroBka K J1a00paTOPHBIM paboTaM 1
CP3.3 | [loaroroBka K pyOe:KkHOMY KOHTPOJIIO 0,5
CP3.4 | lpyrue BUJbI CAMOCTOSITENILHON pabOThHI 0,5

5. Ob6pa3oBare/ibHbIE TEXHOJIOTHHI

B nporiecce npenogaBanus Moayiis UCIIONB3YIOTCS CIEIYIOIME METO/Ibl, CPEICTBA U OOHOBIIsAE-
MO€ TIPH HEOOXOUMOCTH MPOrPaMMHOE 0OecTieueHre MHPOPMAITMOHHBIX TEXHOJIOTHIA:
— e-mail npenonaBarens;



— DIJIEKTPOHHBIE Y4eOHO-METOAMYECKHUE MaTephasbl Uil 0OecreyeHUs] CaMOCTOSATEIbHOW pPabOThI
CTYJICHTOB;

— CHHCOK caiiToB B ceTH «/HTepHeT» /Ui MOKCKa HAyYHO-TEXHUYECKON MH(pOpMaluu 1o pa3aenam
JTCUUTLTAHBI;

—  MaKeThl IPUKJIAJHBIX IPOrpamMM, HarpumMep, pytorch.

6. YueOHO-MeTOqUYeCKOE ODecrieueHne CaMOCTOATEIbHOH padoThl cTyAeHTOB. OLeHOYHbIe
CpeAcTBa VI TEKYIIero KOHTPOJISi yCIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTaluy IO MTOram
OCBOEHHS JUCIUILINHDI.

Jliis obecriedeHns CaMOCTOSTENILHOM paboThl CTYACHTOB 110 Moy Tt c(hOpMHUPOBAH METOINIECCKHI KOM-
IUICKC, BKITIOYAIOIIHIA

B ce0sl ceayronue yaeOHO-MeTOINIECKIE MaTePHAIIBI:

1. [Tporpamma kypca.

2. Y4ueOHUKHU U yueOHbIE TOCOOUS.

3. Cniucok aipecoB caliToB B MH(YOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «HTepHeT» (nanee

— ceTb «/HTEpHET»), coleprKalluX aKTyaIbHYI0 HH(OopMaIHio 1o 6s1okam Moyss.

bubnuorpapuueckue cChlIKU Ha ydeOHbIE M3/1aHU, BXOASIINE B METOANYECKUN KOMITJIEKC, IPUBE/ICHBI B
nepeyHe OCHOBHOM M JIOTIOHUTEIHHON Y4eOHOI TuTepaTyphl, HEOOXOAMMOM JJist ocBoeHUs: Momyist (pa3-
nen 7).

K nonoiaHuTENEHBIM MaTepUataM TaKkke OTHOCUTCS IIepeueHb pecypcoB ceTH «HTepHeT», peKoMeHaye-
MBIX JUISI CAMOCTOSITENIbHOM paboThl mpu ocBoeHUH Moayis (pa3zaen 7). CTyIeHTHI MOTy4aroT JOCTYI K
yKa3aHHbIM MaTepualiaM Ha IIepBOM 3aHATHU 10 Moayiio.

7. YueOHO-MeTOAUYECKOE W MATEPUAJBHO-TeXHHYECKOe oOecnevyeHHe IMCHHUILIH-
HbI(MOIYJI51)

7.1. YueOHas iuTepaTtypa:

OcHoBHasl 1UTEPaTypa 110 MOLYJII0

1 Mammnnoe oOyyenue. Hayka u HCKycCcTBO MOCTPOSHHS AJITOPUTMOB, KOTOPBIE U3BJIEKAIOT
3HaHus U3 naHHbIX. [lerep ®nax. IMK Ilpecc. 2015.

2. TI'my6okoe obyuenue. [Torpyxenue B Mup HelipoHHbIX ceTelt Hukonenko Cepreit Mropesuuy,
Kanypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.

3. O6yuenue ¢ noakperuienueM / Carron Puuapn C, baptro Dunpro I'., JIMK Ilpecc, 2020.

Jlono/IHuTeIbHbIEe y4eOHble MaTepHaJibl
1. OcHOBBI UCKYCCTBEHHOTO HHTEIIEKTa : yueOHoe nocobue / E.B.boposckas, H. A. JlaBbiioBa. 4-¢
u3/1.,97eKTpoH. M.: JIabopaTtopus 3Hanui, 2020. 130 c.
HckyccTBeHHBIN HHTEIUIEKT ¢ ipuMepamu Ha Python. Jlxomml Ipatuk. Bumbsive. 2019.
3. TpuxnagHoe mammHHOE 00yueHue ¢ nomorpio Scikit-Learn, Keras u TensorFlow: konuemnimu,
WHCTPYMEHTHI i TEXHUKH JJIS1 CO3/IaHMsI HHTEITICKTYAIbHBIX CHCTEM , 2-¢ n3nanue. XKeponOpens-
eH. [lnanexktuka-Bunbsame. 2020.
Xenpuk bpunk, [I)xo3ed Puuapae, Mapk @esepond «MamuaHoe o0yueHuey, [Turep 2017,
Kak yunrcs mammna: PeBomronus B 06s1acTu HEHPOHHBIX ceTelt U TiryOokoro ooyuenus. SIH JlekyH.
Aneriuaa PRO. 2021.
6. I'pokxaem rmy6okoe ooyuenue. Duuapro Tpack. [Turep. 2019.
Oo0yuenne ¢ noakperieanem Ha PyTorch. Coopuuk penentos. FOcu Jlro. IMK Ilpecc. 2020.
8. https://spinningup.openai.com/en/latest/
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7.2. UaTepHeT-pecypchbl


https://spinningup.openai.com/en/latest/

[IpumepHBIil EpeYeHb PECYPCOB CETH «KUHTEPHET», PEKOMEHAYEMbBIX IPU OCBOCHUH MOIYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsegaenue B MammuHOE 00yueHue ot «Bioinformaticlnstitutex»
(https://stepik.org/course/4852/promo )
3. Crnenmanuzarus MammHHOe 00yueHHe U aHAIHU3 JaHHBIX OT «MOCKOBCKHUH (DU3UKO-TEXHUYESCKUI
unctuty» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s npoBeneHus copeBHoBanuii mo DataScience( https://www.kaggle.com )

7.3. IIporpaMmmHoOe obecnevyeHme:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
— Amnrusupycnoe 10 Kaspersky endpoint security
— CnpaBouHo-TipaBoBas cucrema “I'apant”

7.4. MaTepunabHO-TeXHH4YeCKOe o0ecrieyeHne
Onucanue MaTepHaJIbLHO-TEXHMYECKOH 0a3bl, HE0OXOAMMOM /15l U3YYEHUST MOTYJIA

[Tepeuenp MaTepraIbHO-TEXHUUECKOTO oOecnieueHus Moyis
Ne ni/m | Bup 3ansaruit Bun u HameHoBanue o0opy10BaHUS

1 JIek1roHHbIE AYI[I/ITOpI/II/I C MYJIBTHMC,Z[I/II;'IHLIMI/I cpeacrBaMu, CpeaACTBaMU 3BYKO-
3aHATUA BOCIHIPOU3BCACHNA U UMCIOIIUC BBIXOI B CCTh «HHTCpHeT». ITomemne-
HUA JJIA IPOBEACHUA ayJUTOPHBIX SaHHTHﬁ, O60py,Z[OBaHHBIe y‘Ie6H0ﬁ

2  |JlaGoparop- KommnbrorepHslii K1acc ¢ KOMIUIEKCOM IPOTPAMMHBIX CPEJCTB, I103BO-
Hbl€ PabOTHI JSIOIUX KaXJOMY CTYJEHTY pa3paldaThIBaTh POrpaMMHBIE peasin3a-
LMY IPAaKTUYECKUX 33/a4 B XOJ€ BBIIIOJHEHUS J1abOpaTOPHBIX paboT

3 |Camocrositens- |bubmmoreka, nMeronias padboune MecTa JUisi CTYACHTOB. AyIUTOPHH,
Has pabora OCHAIllEHHbIE KOMITBIOTEPAaMH € JOCTYNOM K ceTH «HTepHeT»

4  (IlpakTuka KomnbroTepHBbI KJIacC ¢ KOMIUIEKCOM MPOTPAMMHBIX CPEJICTB, ITO3BO-
JSIOMIMX KOKJIOMY CTYIEHTY pa3padaThiBaTh MPOrpaMMHbBIE peann3a-
UM TPAKTUYECKHUX 33/1a4 B X0JI€ BBHITIOJIHEHHUS JIAOOPATOPHBIX paboT



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

PaGouast mporpamma nucuurinHbl «CHCTEMBI HCKYCCTBEHHOTO MHTEIIEKTa» COCTaBIIeHa B CO-
otBetcTBUM ¢ TpeboBanusmu ®I'OC BO no nampasnenuto noarotoBku 45.03.01 dunonorus, yreep-
JKIEHHOTO MprKa3oM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit deneparuu ot «12» aBrycra

2020 r. Ne986, ¢ yueTom npumepHO iporpaMMbl yuebHoi nucturmnasl u3 [TOOIL.

[IporpamMmy coctaBuia:

cT.mpenoaBarenb kadeapsl «HbopManmoHHbIE CUCTEMBI U TEXHOJIOTUMY, K.IL.H. [Ilayxanosa P.A.

[Tporpamma omobpeHa Ha 3acenanuu kadeaps! «MHGOpMAIIMOHHBIE CUCTEMBI M TEXHOJIOTHI
ITporokon Nel0O ot «21» utons 2023 roxa.

[Tporpamma ogo6peHa YueOHO-METOAMYECKUM COBETOM (PHIIOIOTHYECKOTO (haKkynbTeTa
ITporokon Nel0O ot «26» utons 2023 rona.

[TporpamMmma paccMOTpeHa Ha 3acelaHuu Y 4e0HO-METOIMYECKOTO COBETa YHHBEPCUTETA
ITporokon Nel0O ot «28» utons 2023 rona.



CBeleHnsi 0 nepeyTBep:KIeHNH MPOrPaMMbI HA O4YepPeIHON y4eOHBbIH ro U perucTpauuu
H3MeHEeHU

VYuebubiii | Pemenue xaden- BHeceHnHble M3MEHEHUS [Tonnucs 3aB. Kaden-
roj pbI poit
(Ne mporoxoma, nmata)




