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1. [lesiu OCBOEHUSA AW CHUNIUHBI

Lenbto n3yueHus: AMCUUIIINHBI «CUCTEMBI HICKYCCTBEHHOI'O MHTEIIEKTa» SBIISAETCS

(dbopMHpOBaHHE KOMIIETCHIIMY B 00JIACTH IPUMEHEHMSI HHTEIUIEKTYaJIbHBIX HH(OPMAIIMOHHBIX
CHCTEM JUIsI pereHust MPo(eCCHOHAIBHBIX 3a/1a4.
3a1a4uy JUCLUIUINHBL:

— O3HAaKOMUTHL C

MHTEIUIEKTY U cepaMy MPUIIOKEHHS SKCIIEPTHBIX CUCTEM;

— IIO3HAKOMHUTHb C KOHLCIILHUAMU,

HCKYCCTBCHHOI'O MHTCJIJICKTA,

— H3JO0XHUTb TCXHHYCCKUC

HCKYCCTBEHHOT'O MHTEJICKTA;
— TIO3HAKOMHUTh C OCOOEHHOCTSMH MPAKTUYECKOTO WCIOIb30BAHUS WHTEIUICKTYaTbHBIX
MH(POPMAIMOHHBIX CHCTEM B 00J1acTH HHPOPMAIIMOHHOM 0€30MacHOCTH.

INOCTAaHOBKHM OCHOBHBIX

COCTABJAIOIIUMU  OCHOBY

3aad,

2. Mecto mucuuniimHbl B cTpykType OIIOII 6akanaBpuara
[{ukJ1, K KOTOPOMY OTHOCHUTCS TUCHMILINHA: B51.B. 14 «CHCTEMBbI HICKYCCTBEHHOTO HHTEIIJICKTA

3. Pe3yabTarhl

HHTCIIJIICKTa»

O0CBOCHUSA

JTUCIHUIIINHBI

(MmomyJin)

«Cucremsl

COBpPCMCHHBIMU o01acTIMH HCCIICAOBAHUA TI0 HUCKYCCTBCHHOMY

COBPCMCHHBIX CHCTEM

peuracMblX CHCTECMAMH

HCKYCCTBCHHOI'O

[Iponiecc u3yueHUsT TUCHUILIMHBI HAMpaBlieH Ha (OPMUPOBAHUE DJIEMEHTOB CJIECAYIOIIUX
komnereHuil B coorsercTBu ¢ ®I'OC BO 1o naHHOMY HanpaBJIeHUIO:

Kon HanmenoBanue Kon, HanMeHOBaHMe HHANKATOPA JOCTHKCHHSA
npogeccuona| mnpodgeccHoOHAIBHOMN Npo(ecCHOHATBHOM KOMIICTCHIIHH
JIbHOM KOMIIeTeHIINH
KOMIICTCHIIMH

K -15 Criocoben TIK- 15.1. [Touumaer 3HaTh. MeToabl

MCII0JIb30BaTh 3HAHUE
OCHOBHBIX METOJIOB
HCKYCCTBEHHOTO
WHTEJUICKTa B
MOCIEAYIOIIEN
npodecCuoHATIbHON
JEATETbHOCTH B
KaueCTBE HaYYHBIX
COTPYAHUKOB,
MpernoaBarenein
00pa3oBaTeNbHBIX
OpraHU3aIi BBICIIETO
o0Opa3oBaHus,
WHXKEHEPOB,
TEXHOJIOTOB.

NPUHIAITBL TTOCTPOEHHS 1 pa3paboTku
OCHOBHBIE METOJIbI CUCTEM OPHUTMHAIBHBIX
UCKYCCTBEHHOIO MHTEJIEKTa 1 [WITOPHTMOB 1
IIPUMEHSIET UX JUIs peruenns | POrPaMMHBIX
o [PCICHUH C
3a/1a4 PO eCCHOHATBLHOM
. MCIIOJIb30BAHUEM
ACATCIBHOCTH, COBpEMEHHBIX
TEXHOJIOTHI
IIK- 15.2. Uccnenyer YMeTh: CTaBHTH

HaIlIpaBJICHUAS MPUMCHCHMUS
CHUCTEM HUCKYCCTBCHHOI'O
HNHTCIIJICKTA

PA3JIMYHBIX IPEAMCTHBIX
oOJacreii;

TS

3a1aud U aJanTHPOBATH
METOABl W aJTOPHUTMB]
MaIIHHHOTO O0YYCHHS

K- 15. 3. BeiOupaer
KOMIIJIEKCBHI METOZIOB U
WHCTPYMEHTAJILHBIX CPEJICTB
HCKYCCTBEHHOT'O MHTEJICKTA
JUTSL PEIICHUS
npo¢eCCHOHANTBHBIX 33]1a4 B
3aBHCUMOCTH OT 0COOEHHOCTEM
MIPEAMETHOM 00JIACTH.

Baanern:
IMMOCTAaHOBKOM 3a7a4 I10
aganTanuyd Win
COBEPIICHCTBOBAHHIO
METOJOB U aJIrOPUTMOB
IJIST peleHust
KOMILJIEKCA 3a1a4
MpeIMETHON 001acTH

4. CTpykTypa M coaep:KaHue TUCHHMIIMHBI (MOTYJIs1)
4.1. CTpyKTypa JTUCHUIIMHBI (MOIYJISA)



OO0mast TpyA0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3a4ETHRIX eUHUIL, /2 9acoB.

No Bunbi yueoHoii padoTsl, BKIOYAA DopMBbI TEKYLIET0
n/n CaMOCTOSITEJILHYIO pa00Ty CTYACHTOB M| KOHTPOJISA YCIIeBAeMOCTH
TPYA0EMKOCTh (B 4acax) (no neoensam cemecmpa)
K C ®opmMa IPOMeKyTOYHOI
OHTiﬁlKTHaﬂ aMOCTOﬁflTeJILHa aTrecTanuu (no
pabora 51 pabora cemecmpan)
)
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Bsenenue B
WCKYCCTBECHHBIN
WHTEJUIEKT U OCHOBHBIC 10110 8 8
METObl MAIIMHHOT'O
oOyueHus 17151 paboThI C
_r~ _
CucremMsl rIy0OKOT0O 414 6 7
oOydeHust
OOyuenue ¢ 44 4 3
MOAKPETUICHUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma
(npoexm)
Tloozomoska k sK3ameHy
OO6mrast TpyI0EMKOCTh, B [MpomexyTounast
Jacax dopma
72 |18 | 18 | 18 18 3 *
aqyeT
3ader ¢ OIEeHKOM
DK3aMeH
4.2. ConepxxaHue TMCUMILTHHBI (MOTYJIs)
N HaumeHnoBaHue MOaYJIfA, COAEPKAHNE q
n/n achbl
«BBeieHHe B MCKYCCTBEHHbIH MHTEJJIEKT W OCHOBHbIE METObI
MAIIMHHOTO 00y4YeHHs 1JIsl pa00ThI ¢ TAOJHYHBIMHU TAHHBIMH))
Jlexkunu 1
0
1| [OnmuonaIbHO: MaTeMaTUYeCKUI JMKOe3 o 3JIEMEHTAM 1
1-1.5 | maTemMaTH4yecKOW CTAaTUCTHKU, JIMHCHHOW anreOphl M MaTeMaTHYECKOTO 0

aHanmsa. |
OCHOBHBIC 3aadyu CUCTEM HCKYCCTBCHHOI'O HNHTCIIJICKTA.




Knaccudukanus, kimactepuszamus, perpeccus. THIBI MalIMHHOTO
oOydeHus: ¢ yuyuTelneM, Oe3 yuuTess, ¢ YaCTUYHBIM IPHUBJICUYCHUEM
yuuTensi, 00y4eHue ¢ MOJKPEIIICHUEM.

Kraccudukaius Ha nmpumepe anroputMma K-Ommkaifimmx coceeit
(KNN) [OmnmumonansHO: BeICTpBIf  TOMCK  OJNMKAWIIMX — COCEICH.].
MeTtpuku OleHKH KiaccuUKaIuK: moaHoTa, TouHocts, FI, ROC, AUC.
Bamupnanmonnass u tecroBas BbiOOpka. Kpocc-Bammmanus. PabGota c
KaTeropuajibHbIMU MTPU3HAKAMMU.

Perpeccusa. Merpuku onenku perpeccun: MSE, MAE, R2 -
KoddumeHT nerepMuHanuu. JluHelHas perpeccusi, MOJIMHOMUATIbHAS
perpeccusi. IlepeoOyuenne u perynsipusanus, rpeOHeBas perpeccus,
LASSO, ElasticNet.

Jlunetinple  Moxenu ans  kiaccudukanuu.  [lepuenTpow,
JOTUCTUYECKAs] ~ perpeccus,  IOJHOCBS3HbIE  HEHPOHHBIE  CETH,
CTOXACTUYECKUI TpaJUEeHTHBIM CIYCK M OOpaTHOE pacnpoCTpaHEHHE
rpaguenTa. Perynspusamus TuHEHHBIX MoeNel KiaccuuKaIumm.

Knacrepuzanmus, k-means, k-means++, DBSCAN,
arJioMepaTHBHas Kiactepusanus. MeTpuKu OLIEHKU KJIaCTEPU3ALINH.

ANTOpUTMBI, OCHOBaHHbIE HA IPUMEHEHUU PEILAOLINX JIE€PEBLEB.
Kputepuu pasnenenus ysna: WHOOPMALMOHHBIA BBIMTPHIII, KPUTEPUN
Jlxuau.  AHcamMOiIM  pelIalolIUX  JIEPEBBEB:  CIYYalHBIA  JIiec,
rpagueHTHBIA OYCTHHT.

Meton omnopubix BekTopoB. Ilpsimas u oOparHas 3anadga.
OrnpeneneHne ONOpHBIX BEKTOPOB. S AEpHBIN TPIOK.

HauBHblil OaifecoBckuil  kinaccudukatop. MeToapl  OLIEHKH
pacnpeneneHus npu3HakoB. EM-anroputm Ha npuMepe CMecH TayCCUaH.

Meroasl 0€3rpaJlMeHTHON ONTUMM3AIMW: CIIyYalHBIM TOHUCK,
hillclimb, omxur, reneTnyeckuii aTropuT™.

Jlaboparopubie padoThl

MeTtonbl paboTsl ¢ Tabauiamu B Python. Arperanus u Buzyanuzanus

P1.1 JaHHbIX. [IpoBeeHNE NEPBUYHOIO aHAIN3A TaHHBIX.
CIIOJIb30BAaHUE U CpaBHEHUE allrOPUTMOB Kilaccupukanuu: kNN,
P1.2 peliapye AepeBbes U X aHCaMOJIU, JIOTUCTUYECKAasl perpeccusl.
Hcnonp3oBaHne W OLEHKa  alropuTMoB  perpeccuu. Ilogbop
P1.3 ONTHUMAJIbHBIX
IapaMeTPOB PETPECCUU
OnTtuMu3anmoHHble 3a1aud U ux pemteHus. Ilogbop rumepnapamerpos
P1.4 aJIropUTMa C IOMOIIBIO METOJ0B ONTUMHU3ALIUH.
IIpakTuka
[TporpaMMHO-aITOPUTMHUYECKOE OCBOCHHE MaTepuaa
P1.1
CamocrosiTejibHas padoTa
[TpopaboTka yuyebHOrO MaTepuana JeKIui
P1.1
[ToaroToBka k 1abopaTopHbIM paboTam
P1.2
[ToaroToBka kK pyoexHOMY KOHTPOJIIO
P1.3
Jpyrue BUIbI CaMOCTOSTEILHON pabOThI
P14
Jleknuu
Heiiponnsie cetn. @yHKIIUN OMMOKN HEHPOHHBIX ceTell U 00yueHHe ¢
1- MOMOIIIBI0 00paTHOTO pacnpocTpaHeHusi rpaaueHTa. llonsTue 63T4a M




OIIOXH.

3 Pabora ¢ n300pakeHUsIMHU C IMOMOIILI0 HEUPOHHBIX ceTell. CBepTOUHBIC
Heliponnele cetd. Omepanuu CcBepTOK, max-pooling. IlomymsipHbie
ApXUTEKTYphI CBEPTOUHBIX HEHPOHHBIX ceTei: AlexNet, VGG, Inception
(GoogLeNet), ResNet. TpanchepHoe oOyueHHeE.

OO6pabotka TekcToB. PaboTa C eCTECTBEHHBIM S3BIKOM C IOMOIIBIO
HEHPOHHBIX ceTel. BekTopHble mpeacTaBieHUs s Tekcta: word2vec,
skipgram,
CBOW, fasttext. Pekyppentnsie Heliponnsie cetu, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlaboparopHblie padoThl 6
Jl Knaccuduxkanus nzo0paxenuit u tpancheproe oOydueHue. 3
P2.1
Jl PabGoTa ¢ TekcTaMu ¥ UX BEKTOPHBIMH MPEACTABICHUSIMU TEKCTOB. 3
P2.2
IIpakTuka 4
Il [IporpaMMHO-aITOPUTMHYECKOE OCBOEHUE MaTepHalia 4
P
2
!
CamocrosiTesibHas padora 7
( ITpopaboTka yuyebHOro MaTepuana JeKIui 1
P2.1
( IToaroroBka k 1a6OPATOPHBIM paboTaM 4
P2.2
( IToaroroBka Kk pyOexHOMY KOHTPOJIIIO 1
P2.3
( dpyrue BUIBI CAMOCTOSITEIHLHON paOOTHI 1
P24
«OO0yueHue ¢ MOAKPEIIEHUEM»
3| Jexkuuu 4
3| ITonsaTHUs areHra, cpesibl, COCTOSAHUSA, 1eHCTBUIA U Harpaabl. OyHKIUs
1- neHHoctu coctostHus (Valuefunction) m ¢yHKIMs kauecTBa JeHCTBHSA
3| (Qfuntion).

2 OnTumuzanus CTpaTerMd € TIOMOIIbI0 MaKCUMH3alUU  (YHKIMH 4

[IEHHOCTH M KadecTBa. Q-o0ydeHue.

I'nmy6okoe obyuenue ¢ moakperieareM. Deep Q-Networks, Actor-critic.

Js yposnst skenieptabiii: REINFORCE, A2C, PPO, DDPG.

JlaGopaTopHblie padoThI 4
Jl Tlpumenenune Q-Networks /uist pemieHrs MpOCThIX OKPYKEHUH. 4

P3.1

IIpakTuka 4

Il TIporpaMMHO-aIrOpUTMHUYECKOE OCBOCHHUE MaTepuaa 4
P

3

!

CamocrosiTenbHas pabora 3
( IlpopaboTka yueGHOrO MaTepuasa JeKIHi 1
P3.1
( IToaroroBka K J1ab0OpaToOpHBIM paboTam 1
P3.2
( IToaroroBka K pyoe>XKHOMY KOHTPOJIIO 0
P3.3 9
( JIpyrue Bubl CaMOCTOSITEIbHON pabOThI 0




| P34 | | 5 |

5. OOpa3oBare/ibHbI€ TEXHOJIOTHHU
B mpouecce mpenopaBaHuss Mojyisi HCHOJB3YIOTCS CIEAYIOIIME METOJbI, CpeACTBa H
0OHOBIIsIEMOE MPH HEOOXOAMMOCTH IPOrpaMMHOE oOecrieueHre HHPOPMALIMOHHBIX TEXHOIOTHHA:
— e-mail npenogaBarens;
— DJIGKTPOHHBIE Y4eOHO-METOAMYECKHE MaTepHajbl JUIsi OOECIEYeHHS CaMOCTOSTEIbHON
paboThI CTYICHTOB;
— CIIMCOK caiToB B cetu «MHTepHET» Ui MOMCKA HAayYHO-TEXHWYECKOH WH(pOpManuu IO
pazaenaM JUCHUILTUHBL,
— TaKeThl IPUKIIAJHBIX IPOrpamMM, Harpumep, pytorch.

6. YueOHO-MeTOaHYECKOe o0ecnedyeHHEe CAMOCTOSITEIbHOH PadoThl  CTY/JAEHTOB.
OuneHoyHble CcpeacTBa I TeKYIIero KOHTPOJIA  YCHeBaeMOCTH,IIPOMEKYTOUYHOM
aTTecTalMH 10 HTOraM OCBOEHHUSI IUCIUILIHHBI.

Jnst obGecriedeHus: caMOCTOATENbHOM paboThl CTyIeHTOB 0 Momyimto c(hopMUpOBaH METOANYECKHUN
KOMIIJICKC, BKIOYAIOIIHIA

B ce0s creayronie yaeOHO-MeTOINYECKUEe MaTePHAIIBI:

1. IIporpammMma kypca.

2. YueOHUKHU U yueOHbIe TocoOusl.

3. Cncok azipecoB caiiToB B MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «/HTepHeT» (nanee
— ceThb «HTEpHETY), CollepKAIIUX aKTyalbHYIO HH(pOpMaIHio o 61okamM Momys.
Bubnuorpaduyeckne cchliku Ha yuyeOHbIC U3AaHUs, BXOSIINE B METOAMYECKHIA KOMILIEKC,
NIPUBECHBI B IEPEYHE OCHOBHOMW U JIOTIOJHUTEIBHON Y4eOHOH TUTepaTyphl, HEOOXOIUMOM ISt
ocBoeHust Moayns (paszaen 7).

K nononHuTenbHBIM MaTepuazaM Takke OTHOCUTCS IiepeueHb pecypcoB ceT «VHTepHeT»,
PEKOMEHIYEMBIX ISl CAMOCTOSITEIEHOM paboThI pu ocBoeHnr Moy (pa3zaen 7). CTyaeHTs
MOJIY4a0T AOCTYIH K YKa3aHHBIM MaTepuaiaM Ha IepBOM 3aHATHH 110 Moayiio.

7. YueOHO-MeTOAMYECKOE " MaTepHAJIbHO-TeXHHYECKOe ob0ecrieyenune
AU CHUIIMHBI(MOIYJIf)

7.1. Y4eOnas quTeparypa:

OcHoBHasi TUTepaTypa mo MOIY.J110

1 MammunaHOe 00y4yenne. Hayka u HCKycCTBO IMTOCTPOSHHS AITOPUTMOB, KOTOPBIE
U3BJIEKAIOT 3HaHUs U3 naHHbIX. [lerep @nax. [IMK Ilpecc. 2015.

2. T'mybokoe obyuenwue. [lorpyxenne B Mup HelpoHHBIX cetell Hukomnenko Cepreit
Uropesuy, Kagypun A. A. | Hukonenko Cepreit Uropesuy, Kagypun A. A.

3. OOyuenue ¢ moxkperuienneM / Carron Puuapn C, bapro Duupro I'., IMK Ilpecc, 2020.

JlonosHUTe/IbHBIE y4eOHbIe MATePHAJIbI
1. OcHOBBI HCKYCCTBEHHOT'0 UHTEIIEKTa : yueOHoe nocobue / E.B.boposckas, H. A. JlaBbiioBa.
4-¢ u3z.,pnexktpoH. M.: JlabopaTopus 3uanuit, 2020. 130 c.
HckyccTBeHHBIN MHTEIUIEKT ¢ puMepamu Ha Python. [ixommlIpatuk. Bunbsime. 2019.
3. Ipuxmagnoe wmamuHHOe O00ydeHue ¢ momormipio Scikit-Learn, Keras u TensorFlow:
KOHLENIMN, UHCTPYMEHTbl M TEXHUKM JUIS CO3/IaHUS MHTEJUIEKTYaJIbHBIX CHCTEM , 2-€
m3nanue. XKepouOpenbeH. J(nanektuka-Bunbsme. 2020.
Xenpuk bpunk, J[xo3ep Puuapne, Mapk ®esepond «Mamuaaoe odyuenuey, [Tutep 2017.
Kak yunrcs mammna: PeBomronust B 00s1acTé HEHPOHHBIX ceTeil U riyOokoro oOydeHus. SH
Jlexyn. Anmpimaa PRO. 2021.
6. I'poxaem rmy6okoe obyuenue. Dunpro Tpack. ITurep. 2019.

N
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7. OO6yuenue ¢ nomkperuieHueM Ha PyTorch. Coopuuk peuentoB. HOcu Jlo. JIMK Ilpecc.
2020.
8. https://spinningup.openai.com/en/latest/

7.2. UHTEpHET-pecypchl

[IpuMepHBIii IEpEeYeHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX IIPU OCBOCHUH MOMYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenue B MammuHOe 00yuenue ot «Bioinformaticlnstitutey
(https://stepik.org/course/4852/promo )
3. Crnenmanu3zanus MammHHOe 00y4eHHEe U aHAIN3 JJAaHHBIX OT «MOCKOBCKHN (PU3UKO-
texunyeckuii uaCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma mist npoenenus copesHoBanuii mo DataScience( https://www.kaggle.com )

7.3. IlporpammHoe obecnieyeHue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
— Microsoft Office 2007, 2010, 2016
— Awntuupycuoe [10 Kaspersky endpoint security
— CnpaBouyHo-TIpaBoBas cucrema “I'apant”

7.4. MaTtepuajnbHO-TeXHHYeCKoe o0ecreyeHue
Onucanne MaTepHaJIbHO-TEXHMYECKOU 0a3bl, HEOOXOAMMOM Il U3YYEeHUSI MOTYJIs

HepequL MaTCpUuaJIbHO-TCXHUYCCKOI'O obecrieueHus MOI[y.]'IH

Ne n/m | Bun 3ansthii Bun n HaumeHoBaHue 000py10BaHUS

1 |JlexuuoHHBIE Aynutopuu ¢ MyJIbTUMEIUUHBIMU CPEACTBAMHU, CPEICTBAMU
3aHATUA 3BYKOBOCIPOU3BEACHUSA U UMEIOLINE BBIXOX B ceTb «IHTEpHETY.
[TomerieHus Ass IPOBEACHUS AyAUTOPHBIX 3aHITUI, 000pyI0BaHHBIE

2 |JlaGoparopubl  |KoMIblOTEpHBIH Ki1acc ¢ KOMILJIEKCOM MPOTPaMMHBIX CPEJICTB,
€ paboThI MO3BOJISIFOIIMX KaXJIOMY CTYAEHTY pa3pabaThiBaTh IPOrpaMMHBbIE
pean3aluy MpaKTHUYECKUX 3a/1a4 B X0/I€ BBIIOJIHEHHUS 1a00paTOPHBIX

nalnr

3 |CamocrositensH |bubanoreka, nmeromas pabodrie MecTa AJsl CTyI€HTOB. AyJIUTOpUH,
ast pabora OCHAILIEHHbIE KOMIIBIOTEPAMH C AOCTYIOM K ceTH «HTepHeT»

4  |IlpakTuka KoMmnproTepHslil KJ1acc ¢ KOMIUIEKCOM IIPOIPaMMHBIX CPEJICTB,
MO3BOJISIOMINX KXKIOMY CTYJIEHTY pa3padaTbiBaTh IPOrpaMMHbIE
peanu3aly MPaKTUYECKUX 3a/1a4 B XOJI€ BBITOJIHEHUS J1aOOPaTOPHBIX

nalar

HporpaMMa oz[o6peHa Ha 3aCCJaHHuHA Ka(benpm «I/IH(bOpMaL[I/IOHHBIC CHUCTCMBI U TCXHOJIOTHH»


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

[IporpamMmy coctaBuina:

crapuuil npenoaasaress kabeapsl «ACuTy, Myp3zabekosa M.U.
(momkHoCTb, ©.1.0.)

[TporpamMma oobpeHa Ha 3acenanuu Kadeapbl «ATPOHOMUS
ITporokon Ne 9 ot « 21» mas 2024 rona

[Tporpamma oo0pena YueOHO-METOAMUECKON KOMUCCUEH arpOMHXKEHEPHOTo (aKyIbTeTa
[Tpotokon Ne 3 ot «_22 » mast 2024 rona




POH/J OHEHOYHbLIX CPEACTB AJIS TPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA
YCIEBAEMOCTH U IPOMEXXYTOYHOM ATTECTAILIMU OB YYAIOIIINXCS
IO MOAYJIIO « CUHCTEMbI HCKYCCTBEHHOI'O UHTEJIVIEKTA»

OHI/ICAHI/IEMHOKABATEJIEI?I N KPUTEPUEB OLIEHUBAHMUSA
KOMIIETEHIIUU HA PA3JIMYHbIX OTAITAX UX ®OPMUPOBAHMUAA,
OIIMCAHUME HIKAJI OUEHUBAHMUSA

®onn oneHouHbIX cpeactB (POC) nmpeaycMaTpuBaeT cleayoliee:

— ONHMCaHWE KOMIUICKCA MoKa3aTeJeil — IeCKPUIITOPOB OCBOCHUSI KOMITETCHIIUN B BHJIE
PE3yNIBbTaTOB 00y4YEHUS, KOTOPHIE CTYACHT MOKET IPOACMOHCTPUPOBATH (

— (tabnwuma 1). st KOHTPOIS TOCTUKECHUS KaXKIOTO U3 HUX MPEIYCMOTPEHBI OIICHOUHBIC
Cpe/cTBa B BHJIC BOIIPOCOB, 3aJJaHUN H T.]1.;

- O603H3‘I€HI/I€ KPUTEPUEB — I[IPABUJI IPUHATHA PCUHICHUA 110 OUCHKE JOCTUTHYTBIX
pe3yNIbTaTOB 00y4YeHUS ¥ C(POPMHUPOBAHHOCTH KOMIICTCHIIHH.

Hanpumep, B kauecTBe IIKabl ollcHUBaHus npuHuMaeTcs 100-0aibHas cuctemMa ¢ BhIICIICHUEM

(rpagarueit) OLIEHOK:

PedTuHr OneHka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Heszauer

THUITOBBIE KOHTPOJIBHBIE 3ATAHUSA NI UHBIE MATEPHUAJIBI,
HEOBXO/JMMBIE JIJIs1 ONEHKHA 3HAHWI, YMEHUH U (MJIW) ONIBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIIUE 3TAIIBI ®OPMUPOBAHUA

KOMIIETEHIIUM B MTPOIIECCE OCBOEHUS OBPA30OBATEJBHOM

ITPOI'PAMMBbI

BrinyckHUK, OCBOMBIIHMI 00pa3oBaTelbHYI MPOrpaMMy, JIOJDKEH 00Janath
npodeccrnoHaTbHBIMU KOMITETEHITUSMU 10 TEMATHUYECKUM MOJIYJISIM IIPOTPAMMBI:

Kon HanmenoBanue PesynbTarsl 00yuenus
TEMaTU4YECKOro
MOZYJIS




Bgenenue B
HUCKYCCTBEHHBII
WHTEIJIEKT U
OCHOBHBIE METOJIBI

3HaHuA:

— TEOPETUYECKHE OCHOBBI aHAIN3a JAHHBIX U MALLIMHHOTIO
o0yJeHus;

— crnenuuka paboThl ATTOPUTMOB MAIIMHHOTO 00Y4EHHS.

MAIIIMHHOTO 00y4eHHUS YMeHus:

A7 pabOTHI C - NPUMEHEHHE METOJIOB MAIIMHHOTO O0YYEHHUS, TIOJIrOTOBKA
TaOJIMYHBIMH JAHHBIX U UHTEPIIPETALUS PE3YIbTATOB.

JaHHBIMH HaBbIkH (ONIBIT 1€SITEJILHOCTH):

- UHTEpecyercs HOBBIMU TPEHAAMH B CBOEH
npodeccnoHabHOM 0Tpacau, pacCMAaTPUBACT UX C TOYKU
3pEHUs IPUMEHEHUS B CBOEH JIEATEIIbHOCTH;

- OLEHMBAaET IPUMEHUMOCTb AIITOPUTMOB,
BO3MOYXHBICPHUCKH U TTOCIICACTBHUS OMTHOOK, HAXOAHUT
ONTUMAaJIbHBIEPEIICHUS A pabounx 3aaa4

Cucremsbl [ITyOOKOTO 3HaHus:
oOyueHus - NPUHLHUIBI 00yYEeHUs U IPUMEHEHUs] HeHPOHHBIX CeTeH.

- apXUTEKTYpHI TITyOOKHUX HEHPOHHBIX CETEH, MPUMEHIEMBIX
B PELICHUU PAKTUYECKUX 3a]1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUHN U TEKCTOB;

Ymenus:

- HacCTpoiiKa He0OXOJAUMOTO OKPYKEHUS JUIst paboThI ¢
HEUPOHHBIMU CETSIMHU.

- NpUMEHEHHUE U JoOOydeHHenpea00yUEeHHBIX
HEHPOHHBIX ceTel U3 TOCTYIHBIX ONOINOTEK

HaBbIkHU (ONBIT AeSITEJILHOCTH):

- BJIAJICET HABBIKOM MPOBEICHMS IIOJHOTO LKA
BBIYHCIIUTENLHOTO KCIIEPUMEHTA, OTPAXKEHHS X0/1a
BBITIOJIHEHUS MIPOEKTA U MOJIyYE€HHUS PE3YIbTAaTOB B
oTYeTax U JOKyMEHTAllUH;

- BJIQICET HABBIKOM HCIOJIBb30BAHHUS CYIIECTBYIOIINX
MPOTPaMMHBIX OUOIHOTEK B MOJIENIEH, CO3TaHmsI
MIPOrpaMMHBIX peanu3anuuil rTy00KuX HEHPOHHBIX ceTel




OOyuenue ¢
MOJIKPEIUICHHEM

3HAHUA:

TECOPECTUUCCKHUE OCHOBBI U aJITOPUTMBL 06y‘leHI/IH C
MMOAKPCIUICHUCM

IIPUMEHECHUC O6y‘leHI/IH C IMOAKPECIIIICHUEM I
IMPAaKTUYCCKHUX 3aad.

Ymenuns:

BBIOOp ¥ peanu3alysi aIrOpuTMOB O0YUYEHUS C
MOJIKPEIJICHUEM C YYE€TOM crelu(UKU 3a1aun
aJlanTanys U HaCTPOiKa aJropuTMOB OOyUCHHS C
MIOKPEIUICHUEM I10J] OIIPEICIICHHYIO CPENy.

HaBbIkH (ONBIT 1€SITEJILHOCTH):

HMHTEpECyeTCs HOBBIMU TPEH/IaMU B CBOEH
npoeCCHOHATLHON OTPACIIH, PACCMATPUBAET UX C TOUKU
3peHus IPUMEHEHUS B CBOCH JESITeTbHOCTH;

BJIAJICET HABBIKOM HCIOJIb30BAHUS CYIIECTBYIOIINX
MIPOrpaMMHBIX OMOIMOTEK U MOJIeJeH, CO3aaHUs
MPOTrPaMMHBIX pealn3aluii Ha OCHOBE AJITOPUTMOB
0o0yueHusl C MOJKPETIEHUEM

Cpencrsa Ayl OLCHKH Pa3IMYHbIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMN 1O KAaTErOpUsIM
«BHATh», «yMEThb», «BIJAZETh» OOECIEUMBAIOT PEAIN3ALNI0 OCHOBHBIX HPUHIMIIOB KOHTPOJI,
TaKuX KaK 00BEKTUBHOCTD u HE3aBUCUMOCTb, IIPaKTUKO-OPUEHTUPOBAHHOCTb,
MEXIUCUUIIIINHAPHOCTb.

C yderoMm 3TOro KOHTPOJIbHBIE BOMPOCH (3amanus, 3anayu), Bxoasmme B OPOC, mis

Pa3JIMIHBIX KaTeFOpI/Iﬁ u ypOBHeﬁ OCBOCHHS KOMIETEHIIUH MOTYT UMCTb cnez[yfomnﬁ BU.

3HATDH
IIpumepnr:

Twunel 3aaa4 MallIMHHOI'O 06yqu1/151 M KJIaCChI aJITOPUTMOB, K HUM IPUMCHACMBIC.
2. OcHOBHBIE HaITpaBJICHUA pa3BUTHUS I/ICCJ'IGI[OBaHI/Iﬁ B 00JIaCTH CHCTEM HCKYCCTBCHHOI'O

HWHTCIIJICKTA.

3. TeopeTI/Iqecxne OCHOBBI AJITOPUTMOB MAIIMHHOT'O 06y"ICHI/IH.




YMETD Ilpumepni:
[ToaroToBUTH NaHHBIE K UCIOIB30BAHUIO AITOPUTMA MALTMHHOTO O0Y4EHUSI.
OneHnBaTh KAYECTBO PELICHUH CUCTEM MAIIMHHOTO OOyUYEeHMSL.
3. AmanTHpoBaTh aNTrOPUTMbI MAIIMHHOTO O0OYYEHUS K PEIICHHUIO TPAKTUYECKUX 3aj1ad.

BJAJAETD Ilpumepsi:

1 Merononorus pa3pabOTKu PeUICHUH MAITUHHOTO O0Y4EHUSI.
[TprMepsl MPaKTUYECKOr0 MPUMEHEHHS aDXUTEKTYP UCKYCCTBEHHOI'O MHTEIIIEKTA.
3. Metoabl OHJIalH TECTHPOBAHUS PEIICHUH MATHHHOTO 00YyUeHHUSI.

N =

N

METOAUYECKHE MATEPUAJIbL, ONPEAEJAIOIIHUE ITPOLHELYPbI
OLNEHUBAHWA 3HAHUHW, YMEHUHU U (WIH) OIIBITA JEATEJABHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbBI ®OPMHUPOBAHUSA KOMIIETEHIIUA

[Tpumepsl (MakeThl) METOAMYECKUX MAaTEpPHAJIOB, ONPEACISAIONUX MPOLEAYPhl OLIEHUBAHUS
3HAHUM, YMEHUI U (UJIN) OTBITA IEATEIbHOCTH

HaumenoBanue Kparkas xapakrepucruka IMpencraBiieHue
OLICHOYHOI 0 OLICHOYHOI'0 CPeCTBA OLICHOYHOI0 CPe/ICTBA
cpeacTsa B doHge
Texkymui KOHTPOJIb CpencTBo poBEPKH OCBOEHUS KommnekTs! Ouneros
yCIIEBAEMOCTHU YPOBHEH «3HATh», KYMETh)» (3amanuii)

KommuiekT 0ui1eToB (MpuMepHbIii)
buner 1.
11 BaiiecoBckuii kiaccudukarop. Onenka npusnakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
1.2 Knacrepuszarus. KMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6u. Soft and Hard Voting. Bagging. Cayuaiinsiii jiec.
2.2 Metpuueckwuii knaccudukaropsl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccus. LASSO, LARS. CART.

3.2 epess pemenuii. UadopmannoHHslil BeIUTpsiir. Omudka kiaccudukanmy,
sHTponHus, kpurepui lxunu. IIpyHuHr.

buner 4.

4.1 TnoGanpubii mouck. CyuaitHenid mouck. Gridsearch. Cryuaiinoe
onyxnanue.baiiecoBckas onTuMuzanus.

4.2 Jluneiinas perpeccus. [lomnHoMuansHas perpeccus. ' peOHeBast perpeccus.

buner 5.
51 AdaBoost. I'pagueHTHBIH OYCTHHT PEIIAIOIINX JICPEBHEB.
5.2 Knacrepusanus. AgglomerativeClustering. Metpuku kiactepu3anu.

buner 6.

6.1. Ouenka kinaccudukanuu. IpdexkruBHocTh N0 [Tapero. Precision-Recall u ROC kpussie.

AUC.

6.2 Heiiponnsie ceru. [lepuentponPosenOnarra. OOpaTHOe pacnpoCTpaHEHHE TpajueHTa.
Oyukiuu aktuBanuu. Softmax.

buner 7.



7.1 Jloxanpubiii momck. HillClimb wu ero pasmoBuanoctn. Omkur. I'eHeTHUECKHIA
AITOPUTM.
7.2 MeTton onopHBIX BEKTOPOB. Sapa.

Ilepeyennb JJadopaTOpHBIX padoT (MPUMEPHbIA)

O0mue pekoMeHIAUMH K J1a00paTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEHN IOATOTOBKU
CTYZCHTOB MOKHO HCIIOJIb30BATh PAa3HYIO MIYOUHY peanu3aluy pemenus. Tak, A1 cTy1eHTOB
HETEXHUYECKUX CIIEHUAIbHOCTEN 3a/1aHne MOYKET 3aKJII04YaThCsl B IPUMEHEHUH F'OTOBBIX METOJIOB
13 OMOIMOTEK WM 3aMIOJTHEHUEM TPOITYCKOB B IIPOTrpaMMax, Iie OoJbIIas 4acTh MOArOTOBIICHA
npenojasareneM. /s CTy1IeHTOB TEXHUUYECKHX CIIELUAIbHOCTEN 3a/1aHKe OyIeT 3aKIr04aThCs B
peanu3alyy aropuTMOB 0€3 UCTIOIB30BAHUS TOTOBBIX PEIICHHIA.

JIP1.1 Metonsl pabotel ¢ Tabiauumamu B Python. Arperamus u BU3yanu3anus JTaHHBIX.
[TpoBeneHue NepBUYHOIO aHAIN3A IaHHBIX.

Llenu: u3yueHne MeToI0B pabOThI ¢ TaHHBIMU B PythOn u npoBeeHne epBUYHOTO aHAIN3a
JTAHHBIX.

3amganue: 3arpy3ure jgaracer B pandasgaradpeiiM. BbiBequTe OCHOBHBIC MapameTphl
nartacera. Onpenennure, CKOJIBKO B JaTaCETE CIIy4aeB OTCYTCTBUS NPpU3HAKOB. ONpenenuTe, CKOIbKO
IIPU3HAKOB SIBJISIFOTCS KaTeropuaibHbIMU. Busyanusupyiite pacrpeneneHyue Npu3HakoB M0 KJIaccaM.
Buzyanusupyiite 3aBUCUMOCTb MEXAY NPU3HAKAMH.

JIP1.2 HWcnonws3oBanue u cpaBHeHHe anroputmoB kiaccubukanuu: KNN, permarorime
JIepeBbS M UX aHCAMOJIH, JIOTUCTHYECKAs! PEerpecCHsl.

[{enu: mpuMEeHEHHE U OLIEHKA aJITOPUTMOB KJIaCCH(PHUKAIUH.

3ananue:

Pasznenute natacer Ha oOydaronuil ¥ BAIUJAIMOHHBIN C COXpaHEHHEM MPOTOPIIHIA KJIaCcCOB.
Knaccudumupyiite Touku u3 naracera ¢ nomoinsko anroputMoB KNN, joructudeckoi perpeccum,
CART, cayuyaitnoro neca, CatBoost. Ilogbepute nydiiue mapaMmerpbl ajirOpUTMOB CIOMOIIBIO
BAIMJAIIMOHHON BbIOOpKH. CpaBHUTE BpeMs pabOTHl AITOPUTMOB H  3aBUCHMOCTH  OT
npenoopaboTKU JaHHBIX.

JIP1.3 Hcnonp3oBaHWe M OIEHKAa alroputMoB perpeccud. Ilogbop onTumanbHBIX
HapaMeTpOB PErPecCUi.

Llenu: u3ydeHue anropuTMOB PETPECCHH.

3amanue:

[TpuMeHnuTe MeTO/ TMHEHHON perpeccuu A pelieHus 3a1aun Ha natacere. Jlo6aBbTe B
JlaTaceT MOJIMHOMHUANbHBIC IPU3HAKU. J|00aBIsiiiTe MpU3HAKHY TTOKa HE YBUIUTE IepeoOyueHre Ha
BanuannoHHoMaaracere. [Ipumenure rpedHeByro perpeccuto 1 LASSO, uyTo0Obl n36aBUTHCS OT
nepeooy4eHus.

JIP1.4 OntuMuzanuonHble 3a1a4u U ux pemienus. [logbop rumepmapaMeTpoB aaroputMa c
TIOMOIIBIO METO/IOB ONITUMH3ALIUH

Llenu: n3yueHue aJropuTMOB PEIICHHS ONTUMH3AIIMOHHBIX 3a/1a4.

3amanue:

1 OnTUMU3UpyHTE JJTUHY MaplIpyTa B 3a7a4e KOMUBOSDKEpa C TIOMOIIIBIO aJlTOPUTMOB

hillclimb, omxura u renerndyeckoro anroputma. BeiBenure nonyuuBIuniics nyTh U €ro

JUTUHY.

2. Onrtumu3HpyiiTe TUIEepHapaMeTpbl alropuTMa MAIIMHHOTO OO0ydeHHsl (Ha BBIOOp) C

MOMOIIBIO  CIIy4aifHOTO TOWCKa, MoWcka mo pemierke, amroputMma hillclimb, renerudeckoro
aITOpUTMA.

JIP2.1 Knaccuduxamms nzo0paxkeHuit 1 TpanchepHoe o0ydeHue.



[enu: nzydeHne METOI0B TIIyOOKOTO OOYyUeHHMsI 1711 pabOThI ¢ M300paKECHUSIMH.

3amanue:

3arpy3uTe naraceT M CO3/JaiTe UTepaTop Il MOJEIH TIyOOKOro oOydeHHs. 3arpysuTte
npenooydyennyro Ha ImageNetceeprounyio cetb (AlexNet, VGG wiun ResNet) u mobGaBbTe K
backbonenonHocBsa3HbIA c0i s 00ydeHus. OOydnuTe HEHPOHHYIO CEeTh Ha, BU3yaIW3UPOBAB
rpadpuk (yHKIMM MOTeph Ha oOyyaromed W BalIWJAlMOHHON BBIOOpKe. Peammsyiite Monyib
MPUMEHEHUS] HEUPOHHOM CETH K JaHHBIM, IPOBEPHTE Ka4eCTBO 00YUEHHUs Ha TECTOBOM BHIOOPKE.

JIP2.2 PaGora ¢ TekcTaMy U X BEKTOPHBIMH MPECTaBICHUSIMHU.
enu: n3ydeHre MoieNield BEKTOPHOTO MPEICTABICHUS TEKCTOB.
3anaunue:
Ckauaiite npenoOy4eHHbIe BeKTOpa isi cioBapsi. C moMoIbio t000ro kiaccudukaropa
marmnuaaoro ooyuenust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCTHI U3 JaTacera Imo CyMMe
BeKTOpOB ci10B. Kitaccuduuupyiite Tekctsl ¢ nomorbio LSTM cetn.

JIP3. 1 Ilpumenenune Q-Networks s pereHus mpoCcThiX OKPYKESHUH.

Llenu: n3ydyeHue npuMeHeHns1 00y4eHUs ¢ MOAKPEIUIEHUEM JUIsl peIieHNH 3aa4 KOHTPOJIS.
3ananue:

OO0y4nTe IPOCTYIO NONHOCBI3HYI0Q-CceTh 1Isl pelieHus okpyxkenus: LunarLander.

[Tponienypsl OLeHMBAaHUS 3HAHUN, yMEHUH, (GOPMBI U OpraHu3alMs TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAllUU 00ydaroIuXCst

Texylmuii KOHTPOJIb YCIIEBAEMOCTH M IIPOMEXYTOUYHAsl aTTECTalsl CTYINEHTOB BENETCS B
cootBeTcTBUM ¢ [[0710KEHNEM O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOYHOU aTTECTALIUU
o0pa3oBaTebHONW OpraHu3au

Texkyumuii KOHTPOJIb yCIIeBAEeMOCTH

Monyne nenutcs Ha 1Ba Onoka. Kaxaplii 650k BKIIOYaeT B ce0sl M3ydeHUE 3aKOHUEHHOTO
paszznena, yactu Mopyis.

Tekymuil KOHTPoab M0 MOJYNI0 OCYILECTBISIETCS MO KaJleHJapHOMY y4yeOHOMY rpaduky.
Cpoku koHTpodbHBIX Meponpusituii (KM) wu cpoku mnojaBeneHuss WUTOroB mno Mogymito
oroOpakatoTcsi B pabouux y4yeOHBIX MiaHax Ha cemecTp. CTyOeHT JOJKEH BBIIOJIHHUTH BCE
KOHTPOJIBHBIE MEPOIPUATHS, NPEAYCMOTpPEeHHbIE MOAyJIeM K yKa3aHHOMY CpPOKY, IIOCJIE 4YEro
IpernoJiaBaTesb NPOCTaBiIsieT OaJUIbHbIE OLIEHKH, HAaOpaHHBIE CTYJEHTOM I10 pe3yJIbTaTaM TEKYILIEro
KOHTpOJIA yCIeBaeMocTu 1o Moayio.

KoHTponbHOE MepONpUATHE CUHUTAETCS BBINOJHEHHBIM, €CJIM 3a HEro CTYIEHT IOJIY4HJ
OLICHKY B Oajjax He HW)XK€ MHHHMAaJIbHOM OILIEHKH, YCTAHOBJIEHHOM HporpaMMoil Monyins IO
JAHHOMY MEPOIIPUATHIO.

CryneHThl, HE ClIaBIIME KOHTPOJIbHOE MEPONPUITUE B YCTAHOBIIEHHBIN CPOK, MPOJIOJIKAIOT
paboTaTh HaJl HUM B COOTBETCTBHE C IMOPSIKOM, IPUHATHIM 00pa30BaTeIbHON OpraHu3alien.

IIpome:kyTouHas arrecranus

DopMOH IPOMEKYTOUHOU aTTECTALMU 110 MOIyIIIO SBISAETCS 3a4eT.

OuenuBanue Moayna Benercss B cooTBeTcTBUM ¢ [lonokeHneM O TeKylleM KOHTpOJie
yCIIEBaEMOCTH U MTPOMEKYTOUHOM aTTECTAIlMM CTYJACHTOB 00pa30BaTeIbHOM OpraHu3alny.

HanpuMmep, MeToAMKA OLIEHKH 110 PEHTHHTY

CryneHT, BBINOJIHUBIIMNA BCe MIPEYCMOTPEHHBIE YUeOHBIM IJIAHOM 3aJ[aHUs U CAABILINH Bce
KOHTPOJIBHBIE MEPOTIPHSTHS, OJIy4aeT UTOTOBYIO OLIEHKY 110 MOJyJIIO 32 CEMECTP B COOTBETCTBUHU
CO CIEeAYIOLIEN IIKAJIOW:

PeiiTunr OneHka Ha 3a4eTe
85-100
71-84 3aueT
60-70
0-59 Hezauer




Pefitunr crynenTa mo Moayiio 3a cemecTp onpezensercs Kak cymma 0aioB, MOJYyYEHHBIX UM 3a
Bce O5oku Moynsi, 1 0aJioB 3a MPOMEKYTOYHYIO aTTecTaluio. MakcCuMalbHOE KOTUYECTBO
6ayutoB 32 Moyb B ceMecTpe ycTaHaBiIuBaeTcsl paBHbIM 100



