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1. e ocBOEHMSI AUCHMIIJIMHBI

Lenbro n3yueHust TUCIMIUTHHBI « CHCTEMBI HCKYCCTBEHHOTO MHTEIUIEKTa SBISIETCSl (POPMHPOBA-
HUE KOMIETEHIIMH B 00JaCTH MPUMEHEHUS] MHTEIICKTYJIbHBIX HH()OPMAITMOHHBIX CUCTEM IS
petneHus MpoeCCHOHATBHBIX 3a/1ad.
3amaun AUCIUITHBL
— 03HAKOMHUTH C COBPEMEHHBIMHU 00JIACTSMU HCCIIEIOBAHUS 10 UCKYCCTBEHHOMY MHTEIIJICK-
Ty ¥ cepaMH IPUIIOKEHHUS SKCIICPTHBIX CHCTEM;
— TO3HAaKOMHTH C KOHLEHIMSIMHU, COCTABIISIOUIMMU OCHOBY COBPEMEHHBIX CHCTEM HCKYC-
CTBEHHOTO MHTEJUICKTA;
— W3JI0KUTh TEXHWYECKHE MOCTAHOBKH OCHOBHBIX 3a/1ad, PEIIaeMbIX CHCTEMaMH HCKYyC-
CTBEHHOT'O MHTEJUICKTA;
— TIO3HAaKOMHTH C OCOOCHHOCTSIMH TPAKTHYECKOTO HCIOIh30BAHUS HWHTEIUICKTYaTbHBIX
MH(POPMALMOHHBIX CUCTEM B 007acTH MH(POPMAITMOHHON O€30MaCHOCTH.

2. Mecro aucuumiiuHbl B cTpykrype OIIOII 6akanaBpuara
[ukin, K KOTOPOMY OTHOCUTCS TUCHUHUILIINHA!
b1.0O/l. «CucteMbl HCKyCCTBEHHOTO MHTEIIJICKTa

3. Pe3yJbTaThl OCBOCHUS IUCHUILIMHBI (MOAYJIsA) «CUCTEMBI HCKYCCTBEHHOTO MHTEIICK-
Tay

[Iponiecc m3yuyeHUsT AMCHUIUIMHBI HAMpPaBJICH HAa (POPMUPOBAHUE DJIEMEHTOB CIIECIYIONIUX
komneTeHui B coorsercTBur ¢ ®I'OC BO 1o 1aHHOMY HanpaBiIeHUIO:

Kox mpodec-| HammenoBanme mpo- Kon, HanMeHOBaHNEe HHIAUKATOPA JOCTHKEHHS MPO-
CHOHAJILHOM (eccuonanbHoM (eccnonanbHON KOMIIETEHIIUN
KOMIIETEHIHH KOMIETEHIHH
CnocoOeH BBISIBUTH IIK-2.1.Beibupaer  mporpamMm- (3HAaTh: HanpaBieHHs
CCTECTBEHHOHAYYHYIO | HBIC mIaTOpMbl CHUCTEM HCKYC- [pa3BUTHs CHCTEM HC-
IIK-2 CYLIHOCTb ITPOOIIEM, CTBEHHOT'O HHTEIICKTa; KYCCTBEHHOTO HHTEII-

YTouHHMTE | BO3HHUKAIOIIMX B XOJE
HOMep N0 | TpoecCHOHATBHOM
VUY.IUIAHY | IeSTENbHOCTH B
clielMaib- | 00JIACTH MOJEINPOBa-

lTeKTa; METObI JIe-
KOMITO3UIIAY PeTlia-

CMBIX 3aJa4 C UCIIOJIb-

HOCTHU, HA | HUSI ¥ aHAJIHU3a CJI0XK- 3OBaHUCM MCKYCCTBCH-
KOTOPOM HBIX €CTCCTBCHHBIX U HOI'O MHTEIIICKTA,
Beaercs HWCKYCCTBEHHBIX CH- IIK-2.2.V4actByeT B npoBene- |YMeThb: OCyLIECTBIATH

cnum CTEM. HUU SKCIIEPUMEHTAJILHOMN IEKOMIIO3UIIMIO  pela-|

MPOBEPKH  pa0OTOCIIOCOOHOCTH [eMBIX 33734 C HCIOJIb-
CHCTEM HCKYCCTBEHHOTO HHTEN- [30BaHHEM HCKYCCTBEH-

JeKTa HOT'O UHTEJUIEKTA,;
Baagersb: napprkamu
IMEKOMIIO3UIINH,

hopmanuzanuu
MPOIIECCOB U OOBEKTOB
IMUTSE NCTIONTb30BAHHS
MHTCIIJICKTYaJIbHBIX
MpPOTrpaMMHBIX perlie-
1302071




4. CTpyKTYypa U coaepkaHue TUCUMILIIMHBI (MOXYJIs)
4.1. CTpyKTYypa IMCHUILIHNHBI (MOAYJIs1)
OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUII, 72 4acoB.

n/n

Buan! yue6Hoii padoThl, BKIIOYAA CAMO-

CTOSITEJILHYIO Pa00Ty CTy1IeHTOB M TPY-
J0eMKOCTh (B 4acax)

®opMBbI TeKyLIEr0
KOHTPOJISl yCIIEBA€MOCTH
(no nedenam cemecmpa)
dopmMa MPoOMeKYTOTHOIH

4.2. Coapep:xanue TUCUMIIMHBI (MOXYJIs1)

Konnﬁucnum CaMOCTogTeJ'll)- aTTeCTaNMM (1o cemec-
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CTaOJIMYHBIMHTAHHBIMH
CucTeMbIrIyO0KOro- RERK 7
oOyueHus
OOy4eHue crioIKperie- alala 3
HUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma
(npoexm)
Iloozomosxka Kk sK3ameHy
OO6mrast Tpy10eMKOCTh, B ITpomeKyTOUHAs at-
Jacax dopma
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HaumeHoBaHue Moayna, copep>XxaHue
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«BBepeHue B MCKyCCTBEHHbIﬁ UHTENJIEKT U OCHOBHbIE
MeToAabl MALLUUHHOIO 06yqum| ana paGOTbI c Tabnuu-
HbIMU O AdHHbBIMK>»

Jlekuum

10

1.1-1.5

[OnuuoHaIbHO: MaTeMaTHYECKUH JTUKOE3 10 3IeMEHTaM MaTeMaTHue-
CKOM CTaTUCTHKH, TMHEHHOHN anreOpbl 1 MaTEMaTHUECKOTO aHAIIN3A. |
OcHOBHBIE 33/1a4H CUCTEM UCKYCCTBEHHOTO MHTEUIeKTa. Kiaccuguka-
LS, KJIacTepu3alys, perpeccus. THIIbI MallIMHHOTO OOy4YeHUs: ¢ yuu-
TeseM, 0€3 YUUTeNsl, C YaCTUYHBIM TPUBJICYCHUEM YUHUTEINS, O0yUCHHE C
MOJIKPEIICHUEM.

Knaccudukarus va npumepe anropurma k-ommkaiimmx coceneit (kKNN)
[OnmonanbHO: BeIcTphIit mouck Ommkaimux coceneil.|. Metpuku
OIICHKH KJIaccu(UKaIMU: MOTHOTa, TouHoCTh, F1, ROC, AUC. Banmna-
IIMOHHasl U TecToBas BbIOOpKa. Kpocc-Banunanus. Pabora ¢ kateropu-
aJIbHBIMU MPU3HAKAMH.

Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 - ko3¢ duru-
€HT JAeTepMHUHALMU. JInHEelHas perpeccus, MOTMHOMHUAIIBHASI PErPECCHsL.
[Tepeobyuenue u perymnspusanus, rpeOHeBas perpeccusi, LASSO, Elastic-
Net.

Jluneitnble Moaenu Ui kinaccudukanuu. [lepuenTpoH, JoructTuyeckas
perpeccusi, NOJHOCBS3HbIE HEHPOHHBIE CETH, CTOXaCTUYECKUI TPaJUECHT-
HBIH CITyCK U OOpaTHOE paclpoCTpaHeHue rpajueHTa. Perynspusanus am-
HEHHBIX MOeIeH Kiaccu(uKaIimm.

Knacrepuzanus, k-means, k-means++, DBSCAN, arnomepaTtuBHas kia-
cTepuzanys. MeTpuku OLIeHKH KJlacTepu3aluu.

ANTOpuUTMBI, OCHOBaHHbIE Ha IPUMEHEHUH pEIlAoIMX AepeBbeB. Kpure-
pUH pa3zieneHus y3na: HH)OpMaIMOHHBIN BBIMTPHIII, KpUTEpHi JKUHU.
AHcaMmO0u pelaromux JepeBbeB: CIyYaiHbli Jiec, rpaiueHTHbINH Oy-
CTHHT.

Merton onopHbIx BeKTOpoB. IIpsimas u oOpatHas 3ana4da. OnpezneneHue
OTIOPHBIX BEKTOPOB. S I€PHBIN TPIOK.

HauBHblii OaliecoBckuii kiaccuduxatop. MeTo bl OIIEHKH paciipeaese-
HUS IpU3HAKOB. EM-anroputm Ha mpuMepe CMECH rayCCcuaH.

MeTtob1 Ge3rpaJueHTHON ONTUMU3ALIMU: CITyYaiHbIi ouck, hillclimb,
OTKUT, TEHETUYECKUI aJITOPUTM.

10

JlabopaTropHbie padoThl

JIP1.1

MeTtonpl paboTsl ¢ Tabnumamu B Python. Arperamus u Busyanuzamms
naHHbIX. [IpoBeieHNe MEPBUYHOTO aHAN3a TAHHBIX.

JIP1.2

CIIOJIb30BAaHUE U CPAaBHEHUE aJITOPUTMOB Kilaccuukanuu: kNN,
pelIaroye AepeBbes U X aHCaMOJIU, JIOTHCTUYECKasl PErpeccHsl.

JIP1.3

Hcnonp3oBaHue 1 OIIEHKA aNropuTMOB perpeccuu. [logbop onTumans-
HBIX
apaMeTpPOB PErpeccuu

JIP1.4

OnTuMHU3aIMOHHBIC 3a/1a4u U ux perneHus. [logdop runepnapaMeTpos
JITOPUTMA C IOMOIIBIO METOJIOB ONITHMHU3ALUH.

ITpakTuka

10

I1P1.1

[IporpaMMHO-aIrOPUTMHYECKOE OCBOEHHE MaTepuaia

10

CamocrosiTesbHas padoTa

CP1.1

[IpopaboTka yueOHOTO MaTepHaia JEKIUMA

CP1.2

[ToaroroBka k 1ab0paTopHBIM paboTam

CP1.3

IToaroroBka K pyoexHOMY KOHTPOJIIO

CP14

Jlpyrue BUIIbI CaMOCTOSITEILHON pabOThI

=t =N |00




2 Jleknun 4
2.1- Heiiponnsie cetn. @yHKIMN OMIMOKY HEHPOHHBIX ceTel U o0ydeHue ¢ 4
2.3 MOMOIIIbIO 0O0OPaTHOTO pacnpocTpanenus rpaaueHTa. [lonsatue 63T4a u

STIOXH.

Pabora ¢ n300pakeHUsIMHU C TIOMOIIBIO HEHPOHHBIX ceTeil. CBepTOUHbIE

HeliponHsle cetu. Onepanuu cBepTok, max-pooling. [lomynsapHsie apxu-

TEKTYpBI CBEpTOUYHBIX HeilipoHHBIX ceTeil: AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpancdepnoe oOyueHue.

O6paboTtka TekcToB. PaboTa ¢ €cTeCTBEHHBIM 3bIKOM C TIOMOIIbIO HEM-

POHHBIX ceTeil. BekTopHbIe mpencTaBieHus 1ist Tekcra: word2vec,

skipgram,

CBOW, fasttext. Pexyppentnsie Heliponnsie cetu, LSTM, GRU.

Tpanchopmepsr, BERT, GPT.

JlaGopaTopHbie padoThI 6
JIP2.1 | Knaccuduxanus nzo0pakeHuit 1 TpaHchepHoe o0yUueHHe. 3
JIP2.2 | Pabora ¢ TekcTaMu U UX BEKTOPHBIMU MPECTABICHUSIMU TEKCTOB. 3

IlpakTuka 4

1P [IporpaMmMHO-aNTOPUTMHUECKOE OCBOCHHE MaTepuaia 4
2.1

CamocrosiTeJibHas padora 7
CP2.1 | [IpopaboTka yueOHOro MaTepuaia JeKIun 1
CP2.2 | [ToaroroBka K 1a60paToOpHBIM paboTaM 4
CP2.3 | [loaroroBka Kk pyOexHOMY KOHTPOIIIO 1
CP2.4 | [Ipyrue BUJIbI CAMOCTOSITEIBHON pabOThI 1

«O0yueHue ¢ MoAKperyIeHueM

3 Jekmun 4
3.1- | IlonaTus areHra, cpeasbl, COCTOSIHUS, NEUCTBUM U Harpaabl. OyHKIuUs
3.2 neHHoctu coctosinus (Valuefunction) u pyHKIusS KauecTBa JeiCTBUSA

(Qfuntion).
OnTumu3aus CTpaTeruy ¢ MTOMOIIbI0 MAKCUMHU3AIUU (QYHKITHH [IEHHO- 4
CTH U KauecTBa. Q-o0yueHue.
I'my6okoe o0yuenue ¢ moakpemienueM. Deep Q-Networks, Actor-critic.
Jns ypoBust skcnieptHbiii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTtopHbie padoThI 4
JIP3.1 | Ilpumenenue Q-Networks 11st perieHus npocThIX OKPYKEHUH. 4
IIpakTukKa 4
np [IporpaMMHO-anrOpUTMHYECKOE OCBOEHHE MaTepHana 4
3.1
CamocTosiTe1bHAs1 padoTa 3
CP3.1 | IIpopaboTka yueOHOro MaTepuasa JEeKIui 1
CP3.2 | IloaroroBka K Ja0OpaTOPHBIM paboTam 1
CP3.3 | IloaroroBka K pyOeKHOMY KOHTPOJIIO 0,5
CP3.4 | [Ipyrue BUIbI CAaMOCTOSITEILHON pabOThI 0,5

5. O0pa3oBaTenbHbIC TEXHOJIOTHH

B mpouecce npenonaBanus Moyt HCIIONB3YIOTCS CIIEAYIONIMNE METOJBI, CPEICTBA U 00-
HOBJIsiEMO€ MPU HEOOXOMMOCTH POTrpaMMHOe oOecrieueHre HHPOPMALMOHHBIX TEXHOIOTUHA:
— e-mail mpenoaBarens;



—  DJIGKTPOHHBIE Y4eOHO-METOANYECKHE MaTepuaibl JUIsl 00eCcledeHHs CaMOCTOSTEIbHON pa-
OOTHBI CTYJIEHTOB;

— CIIMCOK caiiToB B cetu «lHTepHET» AN MOMCKA HAYYHO-TEXHHYECKOH HH(pOpManuu IO
paszenam JUCIUIIIHHBL;

—  TMaKeThl MPUKIAAHBIX POrpaMM, Hapumep, pytorch.

6. YueOHO-MeTOaUUYECKOEe ODecledyeHne CaMOCTOAITeIbHONH padoThl cTyAeHTOB. Oue-
HOYHBbIE CPeACTBa JJIA TeKyUIero KOHTPOJSl yCIeBaeMOCTH,IIPOMEKYTOYHON aTTecTaluu
10 UTOraM OCBOEHHS TUCHUILINHBI.

Onsa obecnevyeHns camoctoaTenbHOM paboTbl CTyaeHTOB No Moagynto
chopMmpoBaH METOANYECKMNI KOMMJIEKC, BKJOYAOLWUN

B cebsa cnepywowme yyebHo-meToanyeckne Mmatepuansl:

1. NMporpamma Kypca.

2. Y4eObHnKn n y4ebHole nocobus.

3. Cnncok agpecoB CauToB B MHPOPMALMOHHO-TEIEKOMMYHUKALVWOHHON CeTHr
«NHTepHeT» (nanee

- CceTb «MIHTepHeT»), coaep>Xallnx akTyasibHY MHMOopMaLmMio no 6aokam
Moayns.

bubnunorpaduyeckune cCblIKM Ha y4ebHble nsgaHus, Bxogsawme B MeToaNYECKUN
KOMMAEeKC, npuBedeHbl B nepevyHe OCHOBHOW U AOMNOJIHNTENIbHOW y4ebHOomn
nnTepaTypsbl, Heobxognmonm gna ocsoeHns Mogynsa (pasgen 7).

K DOMONHUTEsIbHbIM MaTepunasiaM TakXXe OTHOCUTCA NepevyeHb pecypCcoB CeTu
«MIHTepHeT», peKoMeHAyeMbIX A1 CAMOCTOATEeNIbHON paboTbl Npn 0CBOEHUN
Moaynsa (pasgen 7). CTyAeHThbl NosayYyaoT AOCTYN K YKa3aHHbIM MaTepuasiaM Ha
rnepsoM 3aHaTuK no Moaynio.

7. Y4eOHO-MeTOAHYECKOe ) | MaTepuAJIbHO-TEXHHUYECKOe odecmeueHue
AMCUUIIMHBI(MOIYJIs1)

7.1. YueOHasi iuTeparypa:

OcHoBHasl TUTEPaTypa M0 MOLYJII0

1. MamuHHOe oOyuenue. Hayka 1 HCKyCCTBO OCTPOEHHSI alTOPUTMOB, KOTOpPbIE U3BJIe-
KaroT 3HaHus U3 naHHbIX. [lerep ®nax. AMK Ilpecc. 2015.

2. T'myGokoe obyuenue. [lorpyxxenue B mup HeilpoHHbIX ceteit Hukonenko Cepreii Urope-
Bu4, Kagypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.

3. OO6yuenue ¢ noakpemienueM / Carron Puuapn C, bapro Dupapro I'., JIMK Ilpecc, 2020.

JlonoTHUTe IbHbIE y4eOHble MaTepHAaJbl

1. OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTA : yueOHoe mocooue / E.B.boposckas, H. A. JlaBbino-
Ba. 4-¢ u3A.,2nekTpoH. M.: JlabopaTtopus 3unanwuii, 2020. 130 c.

2. MHckyccTBeHHBIH HHTEIUTEKT ¢ ipuMepamu Ha Python. [[xommlIpatuk. Bunbsme. 2019.

3. Tlpuknagnoe wmammHHOe oOyueHue c mnomorbio Scikit-Learn, Keras u TensorFlow:
KOHUEMNINH, UHCTPYMEHTBI U TEXHUKH JIJISl CO3/1aHUSI MHTEIJIEKTYaJIbHBIX CUCTEM , 2-€ U3/ia-
Hue. JKepoHOpenbeH. J{nanexktuka-Bunssame. 2020.

4. Xenpuk bpunk, Jlxxozed Puuapne, Mapk ®@eBepond «MarmmuHOe 00ydyenue», [Tutep 2017.

5. Kak yuurcs mammna: PeBomrorust B 061acTu HEWPOHHBIX ceTed U rmyOokoro oOyueHus. SH
Jlexyn. Ansnimaa PRO. 2021.

6. I'poxaem rimy6okoe o0yuenue. Duapro Tpack. ITurep. 2019.

7. OO6yuenue c noakpervienueM Ha PyTorch. Coopuuk peuentos. KOcu Jlro. JJMK Ilpecc.
2020.



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

7.2. UnTepHET-pecypchl

[IpumepHBIii IepeueHb PECYpPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX IIPH OCBOCHUH MO/TYJIs
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenue B MammnHoOe oO0ydenue ot «Bioinformaticlnstitute» (https:/stepik.org/course/

4852/promo )
3. Crnenmanu3zanus MammHHOE 00y4YeHHE U aHAIN3 JaHHBIX OT « MOCKOBCKUH (PU3UKO-TEXHH-

yeckuid nHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)

4. Tlnardopma miis mpoBeneHus: copeBHoBanuii nmo DataScience( https:/www.kaggle.com )

7.3. IlporpammHoe odecrnieyeHue:

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

— Microsoft Office 2007, 2010, 2016

— Antusupycnoe [10 Kaspersky endpoint security

— CnpaBouHo-1IpaBoBas cucrema “I'apant”

7.4. MartepuajibHO-TeXHHYeCKoe o0ecrnieyeHne
Onuncanne MaTepuaIbHO-TEXHUYECKON 0a3bl, HCOOXOAMMONAIA U3yYeHUSI MOAYJIsS

Hepequb MaTCpPpUAIIbHO-TCXHUYCCKOI'O obOecrieueHHst MOILYJ'IH

Ne ni/mt | Bup 3ansiTuit Bun u HameHoBaHue 000py10BaHUS
1 |JlekumonHble AyauTtopuu ¢ MyJIbTUMEIUMHBIMUA CPEACTBAMU, CPEICTBAMU 3BY-
3aHATUA KOBOCIIPOM3BEICHU U UMEIOIINE BBIXOA B ceTh «HTepHEeT. [Iome-
IICHUS JUIsl [IPOBEJICHUS ay TUTOPHBIX 3aHATHI, 000pyJ0BaHHbIE yueO-
2 |Jlaboparop- KomnbroTepHbIil Kjlacc ¢ KOMIIJIEKCOM MTPOTPaMMHBIX CPEJICTB, TTO3BO-
HbIE pabOThI JSTFOINX KaXKIAOMY CTYJICHTY pa3palaThIBaTh MPOrpaMMHBIE pean3a-
IIUM [IPAKTUYECKUX 3a/1a4 B XOJI€ BBIIIOJIHEHUS JJAOOPATOPHBIX padoT
3 |Camocrostens- |bubnnoteka, umeromas paboune Mecta Ajsl CTyJIeHTOB. AyAUTOPHUH,
Has paboTa OCHAILICHHBIE KOMITBIOTEPAMHU C TOCTYNOM K ceTh «IHTepHeT»
4  |IIpaxTuka KoMImbroTepHslii KJ1acC ¢ KOMIUIEKCOM ITPOIPaMMHBIX CPEJICTB, II03BO-
JSIIOIIMX KaKIOMY CTYJIEHTY pa3padaTbIBaTh IPOrpaMMHBIE peannsa-
IIUM [IPAKTUYECKUX 3a/1a4 B XOJI€ BBIIIOJIHEHUS JJAOOPaTOPHBIX padoT



https://stepik.org/course/4852/promo
https://stepik.org/course/4852/promo

Pabouas mporpamma JTUCHMIUIMHBI « » COCTaBJICHAa B COOTBETCTBUHU C TPeOOBaHU-
svu @I'OC BO no HampaBlieHUIO TOJATOTOBKU , YTBEP>KJIEHHOTO ITpuKa3oM Mu-
HUCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepauu oT « » r.Ne .

IIporpamMmMy coctaBui:

/ /
[Tporpamma ogoOpena Ha 3acenanuu Kadeapbl
[Tporokon Ne OT « » 20 roma
3aB. kadeapoii /
(moamnucs) (®.1.0.)
[IporpamMma onobpeHa YueOHO-METOJUUECKHM COBETOM
(dakynbpTeTa/HHCTUTYTA
pOTOKOJ Ne 0T« » 20  roma
[Ipencenarens YueOHO-METOIMIECKOTO cOBETa (haKyIbTeTa / /
(Toammch) (®.1.0.)

[Tporpamma paccMOTpeHa Ha 3acejaHuy Y 4eOHO-METOIMYECKOr0 COBETa YHUBEPCHTETA
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CeeeHns 0 mepeyTrBepKIeHNH NMPOrpaMMbl Ha OYepeIHOi y4eOHbIH roJ U perucrpa-
MU U3MEHEeHU
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®OH/I OHEHOYHBIX CPEACTB AJIAA IIPOBEJEHUA TEKYIIETI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEKYTOUYHOM ATTECTAIIUU OBYYAIOIINUXCS
IO MOAYJIO « CUCTEMbI HCKYCCTBEHHOI'O HHTEJUUIEKTA)>



OHI/ICAHI/IEUHOKA3ATEJIEI7I N KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIIUU HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUA,
OIMMCAHHME HIKAJI OOUEHUBAHUA

®onp oueHouHbIX cpeacTs (POC) mpeaycMaTpuBaeT cleayolee:

— OIMCaHue KOMILIEKCa MoKa3aTelel — JECKPUIITOPOB OCBOCHUS KOMIIETEHLIUN B BUJIE
pe3yNIbTaTOB 00YUYEHHsI, KOTOPbIE CTYAEHT MOKET IPOAEMOHCTPUPOBATS (

— (tabmuua 1). [Ing KOHTPOIS TOCTHXKEHUS KQXKI0TO U3 HUX MPEAyCMOTPEHBI OLIEHOYHbIE
CPEICTBa B BUJE BOIIPOCOB, 3a1aHUH U T.1.;

— o00o03HaueHUE KpUTepHeB — IIPABIII IPUHATHS PEILICHUS MO OIIEHKE JOCTUTHYTHIX pe3yJibTa-
TOB 00yuUeHHs U CHOPMHUPOBAHHOCTH KOMITETCHIINH.

Hanpumep, B kauecTBe mIKanbl olleHnBaHus npuHuMaercs 100-6anbHas cuctema ¢ BbIACIEHUEM

(rpapanmeit) OIEHOK:

PeliTHHT Onenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Hesauger

THUMOBBIE KOHTPOJILHBIE 3AIAHUSI NJIM UHBIE MATEPHAJIDI,
HEOBXOJINMBIE JIUISI OLIEHKY 3HAHWI, YMEHWI M (MJIV) ONBITA
JNESTEJILHOCTH, XAPAKTEPU3YIOIIUE DTATIBI ®OPMUPOBAHMS

KOMIMNETEHLIU B IPOLIECCE OCBOEHHUSI OBPA3OBATEJIBHOI

MMPOTPAMMBI

BhimyckHMK, OCBOMBIIMI 00pa3oBaTelbHYIO IpOrpaMMy, JIOJDKEH 00JIafaTh
npohecCHOHaTbHBIMUA KOMITETEHIIMSIMU 110 TEMATUYECKUM MOJIYJISIM ITPOTPaMMBI:

Kon HanmenoBanue PesynbraTel 00y4deHus
TEMATHYECKOT'O
MOy JIsS
BBenenue B uckyc- 3HaHuA:
CTBEHHBIN MHTEUIEKT |— TEOPETHYECKHE OCHOBBI aHAJIN3a JAHHBIX ¥ MAIIMHHOTO
1 OCHOBHBIE METOIbI oOy4eHus;
MAILIMHHOTO O0Y4eHMs |~  crenuguka paGoThl AJITOPUTMOB MAITUHHOTO 00YYEHHSI.
1Tt paboTHI ¢ Tab- YMeHUs:
JIMIHBIMH JTaHHBIMH - NIPUMCEHEHHE METOJ0B MAlIMHHOI'O 06yquI/m, MOArOTOBKA

JTAHHBIX U MHTEPIPETAIHs Pe3yJIbTaTOB.

HaBbIku (ONBIT AeSIT€ILHOCTH):

- HMHTEpeCcyeTcs HOBBIMHU TPEHIaMH B CBOeH Ipodeccro-
HAJTBHOW OTpacIiv, paCCMaTPUBAET UX C TOUKHU 3PCHUS
IIPUMEHEHUS B CBOCH JICITEIIBHOCTH;

- OLIGHUBAET MPUMEHUMOCTh AITOPUTMOB, BO3MOXKHBIEPHC-
KH 1 TIOCJICAICTBUS OIMUOOK, HAXOWT ONTUMAaJIbHBICPEIIIe-
HUS A1 pabouunx 3a1a4




CrcTeMbI ITyOOKOro 3Hanus:

o0yueHwUs - TIPUHIMIBI OOYYSHUS] ¥ IPUMEHEHHUS] HEHPOHHBIX CETEH.

- apXHUTEKTYphI NTyOOKUX HEUPOHHBIX CETEH, MPUMEHSIEMBIX
B PEIICHUH MPAKTHUECKUX 33124
CBSI3aHHBIX C aHAJIN30M M300paKEHUH U TEKCTOB;

Ymenus:

- HACTpoO¥Ka HE0OXOAUMOTO OKPY>KEHUS JJIsl paboThI ¢ HEMl-
POHHBIMH CETSMHU.

- NpHUMEHEHHE U 1000yUYeHUenpea00yIeHHBIX
HEUPOHHBIX CETEH M3 JOCTYITHBIX OMOIHOTEK

HaBbiku (ONBIT 1€SITETbHOCTH):

- BIIaJICET HaBBIKOM MPOBEICHUS ITOJHOTO LUK
BBIYUCIUTEIHHOTO KCIIEPUMEHTA, OTPaYKEHHSI X0/1a BbI-
MOJTHEHHUST IPOCKTA U TIOJTYYCHUS Pe3yJIbTaTOB B OTYETaX
Y JOKYMEHTAIIWH;

- BIIaJIe€T HABBIKOM HCIOJIb30BaHMSI CYIIECTBYIOIINX
MPOrPaMMHBIX OMOTUOTEK U MOJIETICH, CO3TaHHUs
MPOTPaMMHBIX peau3aluii rTyO0OKUX HEHPOHHBIX CeTeH

OOyueHnue ¢ 3HaHus:

MOJIKPEIUIEHUEM - TEOpeTUYEeCKHE OCHOBBI M aJITOPUTMBI O0YUEHUS C MOJI-
KpEIUICHUEM;

- IpuMeHeHHe 00yueHHs ¢ OJKPEIUICHUEM JUTsl TPaKTHde-
CKHX 3a/1a4.

Ymenus:

- BBIOOp W peanusanys alropuTMOB 00y4YEeHHUS € TIOJI-
KPEIJICHUEM C YUEeTOM CHeun(UKU 3a7auu

- ajamnTanus ¥ HacTpOMKa ajJropuTMOB OOyUYEHUS C MOA-
KPEIUIEHUEM T10/] OTPEACIIEHHYIO CPELLY.

HaBpbiku (ONBIT 1€ TEJILHOCTH):

- HHTepecyeTcsl HOBBIMHU TPEHJaMH B CBOEH mpodeccuo-
HaAJILHOM OTpaciiy, pacCMaTPUBAET UX C TOUYKH 3PEHUS
IIPUMEHEHMS B CBOEH JIEATEIIBHOCTH;

- BJIaJIeeT HaBBIKOM HCMOJIb30BaHUS CYLIECTBYIOIINX
pOTrpaMMHBIX OUOIMOTEK U MOJETIeH, CO3TaHHs
IPOrpaMMHBIX pean3aliil Ha OCHOBE aJrOpUTMOB
00y4YeHHs C OAKPEIUIEHUEM

CpenctBa ajist OIIEHKH Pa3IMYHbIX YPOBHEW (POPMUPOBAHUS KOMIIETEHITUHN 110 KaTErOpHsiM
«3HATh», YMETbY», «BIAJICTh» OOCCIICUUBAIOT pPEATH3AIMI0 OCHOBHBIX MPUHIIUIIOB KOHTPOJIA,
TaKMX KaKk OOBEKTMBHOCTh W HE3aBHCHUMOCTH, MPAKTUKO-OPHUEHTHPOBAHHOCTh, MEXKIMCIIUATLIN -
HapHOCTb.

C ydeTom 3TOTO KOHTPOJIBHBIE BOMPOCH (3a7aHus, 3aaaun), Bxoasamme B DOC, mis pa3-
JUYHBIX KaTErOpU U YPOBHEW OCBOEHHUS KOMIETEHIIMI MOTYT UMETh CJICTYIOLIUN BU/I.

3HATD Ilpu-

MephbI:
Tunel 3a71a4 MAIMHHOTO 00YYEHUS 1 KJIACCHI AJITOPUTMOB, K HUM MPUMEHSIEMBIE.
OcHOBHBIE HaMpPaBIECHU Pa3BUTHS UCCIICIOBAHUI B 00JIACTH CUCTEM UCKYCCTBEHHOTO
MHTEIJICKTA.
3. Teoperudeckre OCHOBBI AJITOPUTMOB MAIITHHHOTO O0YYCHHS.

N —



YMETD IIpumepsbr:
. IloaroToBuTh JaHHBIE K UCIOIB30BAHUIO AITOPUTMA MAILIMHHOTO O0YUYEeHHUS.
OneHuBaTh Ka4eCTBO PELICHUH CUCTEM MAIIMHHOTO 00y4YEeHHUS.
3. AnantupoBaTth aIrOPUTMbl MAIIMHHOTO OOYYEHUS K PELICHUIO MPAKTUUYECKUX 3a/1a4.
BJIAJETD Ilpumepsr:
. Merononorus pa3paboTKu peleHuil MalllmHHOTO 00yYeHHUS.
. IIpumepsl IpaKTUYECKOTO NPUMEHEHUS aPXUTEKTYP UCKYCCTBEHHOTO MHTEJUIEKTA.
3. Meroibl OHJIAMH TECTUPOBAHUS PEUIEHUIH MAaTMHHOTO 00y4EHUSs.

N —

N —

METOAAYECKHE MATEPUAJIbL, ONPEAEJIAIOIIHUE ITPOHEAYPBI
OLHIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJBHOCTU,
XAPAKTEPU3YIOIIUE 3TAIIbl ®OPMUPOBAHUS KOMIETEHIIUIA

[Tpumepsl (MakeThl) METOAMYECKUX MATEPHANIOB, OMPEACNSIONIUX MPOLEAYPhl OIICHUBAHUS 3HAHUA,
YMEHUH U (WIH) OIBITA IEATETLHOCTH

HaumenoBanue Kparkas xapakrepucTHKa OLIEHOY- IIpeacraBienue
OLIEHOYHOI0 HOI'0 Cpe/ICTBA OLICHOYHOI'0 CpeJCTBa
cpeacTBa B (honae
Tekyumit KOHTPOJIb CpencTBo NpoBEPKH OCBOCHHMS Komruiektsr 6uneros
yCIEBAEMOCTHU YPOBHEHN «3HATHY, KYMETh) KOMIIe- (3amanuit)

KommnuiexkT Onj1eToB (MpUMepPHbIii)
buner 1.
1.1  BaiiecoBckuii knaccudukatop. Onenka npusHakoB (Gaussian, Bernoulli, Multinomial). EM
QJITOPUTM.
1.2 Knactepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Ancam6mu. Soft and Hard Voting. Bagging. Cryuaiinsiii jiec.
2.2 Metpuyeckuii kinaccuguraTopbl. KNN. WKNN.

buner 3.

3.1 Jlunetinas perpeccusi. LASSO, LARS. CART.

3.2 JlepeBbs pemenuii. MHGopMannoHHbIH BIMTpshI. Ommoka KiiaccuOUKaIuy, SHTPOIH,
kpurepuil Jxunau. [IpyHuHr.

buner 4.

4.1 T'moGanbupiii mouck. Coyuaiinbeiii mouck. Gridsearch. Cnyuwaiinoe Omyxnanue.baiiecos-
CKasi OIITUMU3AIINS.

4.2 Jluneiinas perpeccusi. [lonmnHomuanbHas perpeccus. [’ peOHeBast perpeccusi.

burer 5.
5.1 AdaBoost. ['panueHTHBIN OYCTHHT PEUIAIONINX JIEPEBHEB.
5.2 Knacrepuzanus. AgglomerativeClustering. MeTpuku KiacTepu3aiim.

burner 6.

6.1. Ouenka knaccudpukanuu. IpdexruBHOCTh TI0 [Tapeto. Precision-Recall 1 ROC kpussbie.

AUC.

6.2 Hetipounsie cetu. IlepuentponPo3entnarra. OOpaTHOe pacmpocTpaHEHHE TpaJUCHTA.
OyHKIMU akTUBalUU. Softmax.



buner 7.

7.1 Jloxkanbubiii mouck. HillClimb wu ero pasnoBuanoctu. Omxur. ['enHermueckuit
QJITOPUTM.

7.2 Meton OonopHBIX BEKTOPOB. Anpa.

Ilepeyennb J1abopaTopHbIX padoT (MPUMEPHBI)

O0mume pekoMeH AN K J1a00paTOPHBIM padoTaM: Ul Pa3HbIX YPOBHEHN IMOATOTOBKU CTYIEH-
TOB MOKHO HCIIOJIh30BaTh Pa3HYIO TIIyOHHY pealu3aliy pemenns. Tak, I CTy/IeHTOB HETEXHHYECKIX
CIeLMaJIbHOCTEH 3a/laHle MOXKET 3aK/II0UaThCs B IPUMEHEHUH TOTOBBIX METO/I0B M3 OMOIMOTEK M 3a-
MIOJIHEHUEM MPOIYCKOB B IIpOrpaMMax, rjie 0osbliasi yacTh MOATOTOBJIEHA MpenoaaBareneM. s cry-
JICHTOB TEXHUYECKUX CHEeLUAbHOCTEH 3aanue OyIeT 3aK/II0YaThCsl B pealn3aluy alrOpUuTMOB 0e3 H1c-
10JIb30BAaHNUS TOTOBBIX PEIIEHUH.

JIP1.1 Metonsr pabothl ¢ Tabnumamu B Python. Arperanust u Bu3yanu3sanus naHHbix. [IpoBene-
HUE NIEPBUYHOTO aHAJIN3a JAHHBIX.

Henu: n3yuenue MeTon0B padbOTHI C JaHHBIMU B Python u mpoBeneHne nepBUYHOTO aHATN3a JaH-
HBIX.

3amanme: 3arpysurte jgaracetT B pandasparadpeiliM. BriBeanTe OCHOBHBIE TapameTphl JaTacera.
Onpenenure, CKOJIBKO B JAaTaceTe CIy4aeB OTCYTCTBUS NpHU3HAKOB. Ompenenure, CKOJIbKO MPU3HAKOB
SIBJISIFOTCSL KaTerOpUaibHbIMU. Busyanuszupyire pacnpeneneHue npu3HakoB Mo KiaccaM. Busyanusupyii-
T€ 3aBUCUMOCTb MEXAY TPU3HAKAMHU.

JIP1.2 Ucnonb30BaHue U CpaBHEHHE alrOpUTMOB Kiaccudukaruu: KNN, pernaromme AepeBbs U
UX aHCcaMOJIY, JIOTUCTUYECKasi perpeccusl.

[{enu: mpuMEeHEHHE U OLIEHKA allTOPUTMOB KIIACCU(PUKAIUH.

3amanue:

Paznenure nmaracer Ha oOydaromui U BaTWIAIMOHHBIA C COXpaHEHHUEM MPOIMOPLHUN KIIacCOB.
Knaccupumupyiite Touknm w3 matacera ¢ momouipio anroputMoB kNN, nmormctudeckoil perpeccuw,
CART, cnyuaiinoro neca, CatBoost. [logbepute myurire napameTpsl alrTOPUTMOB CIIOMOIIBIO BaTHa-
UOHHOW BBIOOpKHU. CpaBHUTE BpeMs pabOThI aJITOPUTMOB M 3aBUCUMOCTD OT MPe100pabOTKH JaHHBIX.

JIP1.3 Mcnonb3oBaHKWe U OLIEHKA alropuTMoB perpeccuu. [lonbop onTumanbHBIX MapaMeTpoB
perpeccum.

[{enu: n3ydeHue alropuTMOB PErPECCHUH.

3ananue:

[IpumenuTe MeTo1 IMHEHHOU perpeccuu JUisl pelieHus 3a/1auu Ha fgaracere. JJobaBbTe B JaTacer
MOJIMHOMHAJIbHBIE NTpU3HaKy. [lo0aBisiiTe MPU3HAKY [TOKA HE YBUUTE NIepeoOyyeHHe Ha BaJIMIAI[MOH-
Hommatacere. [Ipumenure rpedHeByto perpeccuto 1 LASSO, 94To0bI N30aBUTHCS OT MEepeoOyUeHUSI.

JIP1.4 OntumMu3anonsbie 3a1aun U ux perieHus. [logdbop runepnapaMeTpoB ajJropuTMa ¢ mMoMo-
I1bI0 METOJIOB ONTUMH3ALNU

[lenu: n3y4yeHne arOPUTMOB PEIICHHSI ONTUMHU3AIIMOHHBIX 3a/1a4.

3amanue:

1. OnTumMu3HpyiTe JIMHY MapIIpyTa B 33/1a4¢ KOMUBOSDKEpa ¢ TIOMOIIBIO anroputMoB hillclimb,

OTXKMra ¥ TeHeTHYECKOTo alropuTMa. BreiBeure nomyYuBLIIMCS YTk U €r0 AJTUHY.

2. OnTuMH3UpYITE TUIEepHapaMeTpbl aIfOpUTMa MAIIMHHOTO O0y4yeHHs (Ha BBIOOP) C MOMOLIbIO

CIIy4aifHOTO TIOMCKa, TTOKCKa 10 pemieTke, anroputMa hillclimb, renetndyeckoro anropurMma.

JIP2.1 Knaccuduxanus nzo0pakeHuit U TpaHcepHoe o0yueHue.
Lenu: nzyyenue MeTo10B NIyOOKOT0 00y4YeHHs A pabOThI C H300paKEHUSMH.
3ananue:



3arpy3uTe JataceT W co3JaiTe UTepaTtop AJS MOJAEIHM INTyOOKoro oOydeHus. 3arpys3ure mpeao-
Oyuennyto Ha ImageNetcBeprounyto cetb (AlexNet, VGG unu ResNet) u no6asete k backbonenosnno-
CBSI3HBIN C110H 17151 00y4eHus. OOyunTe HEHPOHHYIO CeTh HA, BU3yalM3UPOBaB rpaduk (QyHKIUU OTEPh
Ha oOyyaronieil u BaJuAallMOHHON BbIOOpKe. Peanusyiite MOIysib IPUMEHEHUS] HEHPOHHON CEeTH K JIaH-
HBIM, IIPOBEPHTE KAYECTBO 0O0yUEHHsI HAa TECTOBOW BBIOOPKE.

JIP2.2 Pa0oTa ¢ TeKCTaMu 1 UX BEKTOPHBIMU IpeAcTaBieHUsIMHU. Llemu:
M3y4EHHUE MOJIeNIel BEKTOPHOIO MIPEICTABICHUS TEKCTOB. 3aaHHe:
CkauaiiTe npenoOy4eHHble BeKTOpa A1 ciaoBaps. C moMouibio Jr000ro kiaccupuKaTopa MaliuH-
Horo o0y4denus (kNN, SVM, CatBoost) knaccupunupyiite TEKCThI U3 AaTaceTa 1Mo CyMMe BEKTOPOB
cioB. Knaccuunupyiite Tekctsl ¢ nomousio LSTM cetn.

JIP3. 1 Ilpumenenue Q-Networks /uis perieHus IpOCThIX OKPYKEHUH.

[enu: u3ydyeHue npuMeHeHUs: 00yUYeHHUs C MOJIKPEIICHUEM JUIsl PELICHUH 3a/1a4 KOHTPOJIS.
3amanue:

OOyuuTe MpocTyo NOTHOCBA3HYI0Q-ceTh A1 peweHus okpyxenus LunarLander.

[Ipouenyps! olleHuBaHuUs 3HAHUM, YMEHUH, (POPMbI U OpraHu3alusl TEKYLIEro KOHTPOJIsl ycleBa-
€MOCTH U IPOMEKYTOYHON aTTeCTalluu 00y4aroImuxcs

Texymuii KOHTPOJIb yCIIEBAEMOCTH M MPOMEXKYTOUHAsl aTTeCTallsl CTYJECHTOB BEAETCA B COOT-
BeTcTBUU C [loj0kKeHneM o TeKyleM KOHTPOJE YCIEeBaeMOCTH U IIPOMEKYTOUHON aTTecTaluu oopas3o-
BATEJIbHOM OpraHU3aliH

Texymuii KOHTPOJIb yCIIeBaeMOCTH

Monyns genutcs Ha aBa 6y10ka. Kakpril 6510k BKITIOYaeT B ce0s1 M3yUeHUE 3aKOHUYCHHOTO pas3fie-
na, yactu Monys.

Texyuwmii KOHTPOJIb 10 MOIY/II0 OCYIIECTBIISETCS 10 KajleHJapHOMYy yueOHoMy rpaduky. Cpoku
KOHTpOJIbHBIX MeponpusaThii (KM) u cpoku mojBeieHrs: UTOroB 1o Moyt 0ToOpakaroTcsi B paboumnx
y4eOHBIX MaHax Ha cemecTp. CTyJEHT JOJKEH BBIIOJIHUTH BCE KOHTPOJIbHBIE MEPOIPUSTUS, TPEIy -
CMOTpeHHbIe MOy/IeM K yKa3aHHOMY CPOKY, IOCJIE YETro MPeroiaBaTellb MPOCTaBIseT OaJljIbHbIE OLCH -
KU, HaOpaHHbIE CTYJIEHTOM I10 pe3yJibTaTaM TeKYyIIero KOHTPOJIA ycreBaeMocTu 1o Moyito.

KoHTponbHOE MEpONpUATHE CUUTAETCS BBIIIOJIHEHHBIM, €CIIU 32 HETO CTYJEHT IOyl OLICHKY B
Oayutax He HMYKE€ MUHHUMAJIbHON OLEHKH, YCTAHOBJICHHOM MPOrpaMMON MOAIYJIS 10 JAaHHOMY MEPOIpHUs-
THUIO.

CryneHTsl, HE CIaBIIME KOHTPOJIbHOE MEPOIPHUITHE B YCTAHOBJIEHHBIM CPOK, IMPOJOJIKAIOT pa-
00TaTh Ha/l HUIM B COOTBETCTBHUE C MOPSIKOM, IPHUHATHIM 00pa30BaTEeIbHONW OpraHU3aIleH.

IIpomexxyTouHasi aTTecTALMA

DopMOii MPOMEKYTOUHOM aTTeCTallMi 10 MO0 SBIIETCS 3a4erT.

OnenuBanne Mopayins Benercss B cOOTBETCTBUU ¢ [loioxkeHneM o TeKylleM KOHTpOJe ycleBa-
€MOCTH U IIPOMEXYTOYHOH aTTECTAallMU CTYIEHTOB 00pa30BaTeIbHON OpraHU3aliH.

Hanpumep, MeToanKka OlleHKH M0 PeHTHHTY

CTyneHT, BBITIOJHUBIIMK BCE MPEAYCMOTpPEHHbIE YYEOHBIM IUJIAHOM 33/JaHUS U CHABIIMA BCE
KOHTPOJIbHBIE MEPONPUATHUS, TIOTYyYaeT UTOTOBYIO OLIEHKY 10 MoyIiio 3a CEMECTpP B COOTBETCTBUU CO
CJIEYIOLLEH IIKAJION:

PeiiTunr Ornenka Ha 3ayeTe
85-100
71-84 3aueT
60-70
0-59 Hesauer

Peiitunr crynenra mo Mozy:mo 3a ceMecTp onpeesnsieTcsi Kak cyMMa 0ajlioB, MOJTy4YEHHBIX MM 3a BCe
6ok Mopys, u 6aIoB 3a MPOMEKYTOUHYIO aTTecTaluio. MakcuManbHOE KOJMYEeCTBO OaIoB 3a
Monaynb B ceMecTpe ycTaHaBiauBaeTcs: paBHbIM 100






