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OHHCAHHEuHOKA3ATEJIEﬁ N KPUTEPUEB ONEHUBAHUSA
KOMIIETEHIIUU HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUAA,
OIMMCAHHME HIKAJI OHEHUBAHUA

®onp oneHouHbIX cpencTB (POC) mperycMaTpuBaeT cieryronee:

— OIMCaHUe KOMILJIEKCA MOKa3aTelel — JECKPUIITOPOB OCBOCHUS KOMIIETEHIIUN B BUJIE
pe3yNIbTaTOB 00yUYEHUs], KOTOPbIE CTYACHT MOKET MPOJAEMOHCTPUPOBATS (

— (tabmmua 1). [{ng KOHTPOIS TOCTHXKEHUS KaXKI0TO U3 HUX MPEAyCMOTPEHbI OLIEHOYHbIE
CPEICTBa B BUJE BOIIPOCOB, 3a1laHUM U T.1.;

— o00o03HaueHUE KpUTepHeB — IPABIII IPUHATHS PEILICHUS 10 OLIEHKE IOCTUTHYThIX
pe3yabTaToB 00y4eHus U ¢(hOPMUPOBAHHOCTH KOMITETECHIIUH.

Hanpumep, B kauecTBe mIKaibl olleHnBaHus npuHuMaercs 100-6anbHas cuctema ¢ BbIACTIEHUEM

(rpamanmeit) OIlCHOK:

PeiTUHT Onenka Ha
3auere
85-100
71-84 3aueTr
60-70
0-59 Heszauer

THUITOBBIE KOHTPOJIBHBIE 3ATAHUSA NJIM UHBIE MATEPUAUJIbBI,
HEOBXOJUMBIE /151 ONEHKHW 3HAHUM, YMEHUH U (UJIA) ONBITA
JAEATEJIBHOCTU, XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUSA

KOMIIETEHIIUM B TPOIIECCE OCBOEHUS OBPA3OBATEJBHOM

INPOT'PAMMBI

BrImTyCKHUK, OCBOMBINIHMI 00pa3oBaTelbHYI) TpOrpaMMy, JIOJDKEH 00JanaTh
pohecCHOHATLHBIMU KOMIETSHIIMSIMY 110 TEMAaTUIECKUM MOJYJISIM TPOTPAMMBI:

Kon HaumenoBanue Pesynbratel 00yueHus
TEMaTUYECKOTO
MOAYJIs
Brenenue B 3HaHus:
HCKYCCTBEHHBIN — TEOpPETUYECKHE OCHOBBI aHAJIN3a JAHHBIX U MAIIMHHOTO
WHTEIUJICKT U o0yueHus;
OCHOBHBIC METOJIbI — cneuuduka paboThl AITOPUTMOB MAIIMHHOTO O0YYEHUSI.
MAITIMHHOTO O0YYeHUSI YMeHus:
HJIA pa60TBI Y - TpPUMEHEHHE METO0B MAIIMHHOTO O0y4EeHHsI, TOATOTOBKA
TaOJIMIHBIMH JAHHBIX U UHTEpHOpPETaLUs pe3yJIbTaTOB.
JaHHBIMUA HaBbiku (ONBIT J1€ATEJIbHOCTH):

- HHTepecyeTcsl HOBBIMHU TPEHJIaMH B CBOEH
po¢heCCHOHATTLHON OTPACIIH, PACCMATPUBACT UX C TOUKU
3peHUs] IPUMEHEHUS B CBOCH JIEATEILHOCTH;

- OIICHHMBAaeT MPUMEHUMOCTH aJITOPUTMOB,
BO3MOXHBICPUCKH U TOCIEICTBUS OLIMOOK, HAXOAUT
ONITHMAJTBHBICPETICHHUS IS pab0vHX 32124




CrcreMblI ITyOOKOTO
o0yJeHus

3HaAHUA:

MPUHLIUIBI 00YYSHUS] U IPUMEHEHUS] HEPOHHBIX CETEH.
APXHUTEKTYPHI IITyOOKUX HEMPOHHBIX CeTel, MPUMEHSIEMBIX
B PELICHUH NPAKTUYECKUX 3a1a4

CBSI3aHHBIX C aHAJIN30M M300paKEHU U TEKCTOB,;

YMmenus:

HACTpOWKa HEOOXOIUMOTO OKPY>KEHUS JUIst paboThI ¢
HEUPOHHBIMH CETSIMH.

MPUMEHEHHE U 1000yUeHUENpea00yIeHHBIX
HEUPOHHBIX CETEH M3 JOCTYITHBIX OMOIHOTEK

HaBbIkH (ONBIT /I€SAITEILHOCTH):

BJIa/IeeT HABBIKOM MTPOBEIEHUS MOJTHOIO LUK
BBIYHMCIIUTEILHOTO SKCIIEPUMEHTA, OTPAXKEHUS X0/1a
BBITMIOJTHEHUSI POEKTA U MOJyYeHHUs pe3yIbTaToOB B
OTuUeTax M JIOKYMEHTallUH;

BJIaJIC€T HABBIKOM HCIIOJIb30BaHUSI CYIIECTBYIOLIIX
MPOrPaMMHBIX OMOTMOTEK U MOJIENEH, CO3TaHUS
MPOTPaMMHBIX pean3ainii rTyO0OKUX HEHPOHHBIX CeTel

OO6yuenue ¢
MOJIKpETUICHHEM

Suanus:

TCOPCTUUCCKHUEC OCHOBBI U aJITOPUTMBI O6y‘-I€HI/I$I C
IMOAKPECTIIICHUEM

IMPUMCHCHUC 06yquI/151 C IMOAKPCIINICHUEM JJIA
IMPAKTUYCCKUX 3aaa4Y.

YMmenuns:

BBIOOD U peanu3alus aNropuTMOB 00yUYEHHUS C
HOJKPETIJICHUEM C YUeTOM ClelupUKH 3a1a4H
aJlanTanus U HacTpoiKa aJropuTMOB 0OyUeHUs C
HOJKPEIUIEHUEM I10]] OIIPEEICHHYIO CPEey.

HaBpbiku (ONBIT 1€ TEJILHOCTH):

MHTEPECYETCsI HOBBIMU TPEHAAMH B CBOEH
poecCHOHATILHOM OTPACIIM, PACCMATPUBAET UX C TOUKH
3peHUs IPUMEHEHUS B CBOEH JIESITEIbHOCTH;

BJIAJICET HABBIKOM MCIIOJIb30BAHUS CYIIECTBYFOIINX
MPOrpaMMHBIX OMOJIMOTEK U MOJIEIEH, CO3TaHUS
MPOTPaMMHBIX pean3alliii Ha OCHOBE aJITOPUTMOB
00y4eHUs C TIOJKPETIICHUEM

CpeI[CTBa JUI OLICHKU Pa3JIMYHBIX ypOBHeﬁ (I)OpMI/IpOBaHI/IH KOMIIETEHITUH T10 KaTCropuiamM
«3HaTb», «YMCTb», «BJIAIACTH» 00eCIIeYnBaroT pcannsanuio OCHOBHBLIX IMPUHIMUIIOB KOHTPOJI,

TaKHuX KakK 00BEKTHBHOCTD

MCKIUCTUITIIMHAPHOCTD.

u HC3aBUCUMOCTD, MMPAKTUKO-OPUCHTUPOBAHHOCTD,

C yderoMm 3TOro KOHTPOJBbHBIE BOMPOCHI (3a1aHus, 3amauu), Bxojsamue B ®OC, mns
Pa3IMYHBIX KATETOPUM U YPOBHEN OCBOECHHS KOMIIETEHIIUN MOTYT UMETh CJIETYIOIINN BH/I.

3HATDH
IIpumepsr:

1. Tunsr 3aJa4 MalllMHHOT'O O6y‘{eHI/ISI " KJIACChI AJITOPUTMOB, K HUM IPUMCHACMBIC.
OcCHOBHBIE HaITpaBJICHUA pa3BUTUSA I/ICCJ'IC)IOBaHI/Iﬁ B 00JIaCTH CHCTEM HUCKYCCTBCHHOI'O

HHTCIIJICKTA.

3. Teoperuueckrie OCHOBBI aJITOPUTMOB MAITUHHOTO OOYUYECHHUSL.




YMETD Ilpumepsnr:
HO}IFOTOBI/ITI) JAaHHBIC K UCITOJIB30BAHUIO aJITOPUTMAa MAIlIMHHOT'O O6y‘-IeHI/I$I.
2. OueHuBaTh KaUY€CTBO PEIICHUN CHCTEM MAIIMHHOTO 00Yy4EHUs..
3. AnantupoBaTth aIrOPUTMbI MAIIMHHOTO OOYyYEHUS K PELICHUIO MPAKTUUECKUX 3a/1a4.

—

BJIAJETDH
IIpumepsr:
1. Meronosnorus pa3paboTKH peleHHi MaIIMHHOTO 00yYeHHUS.
2. IIpumepsl IPaKTUYECKOrO MPUMEHEHHNS apXUTEKTYP UCKYCCTBEHHOIO MHTEIIEKTA.

3. Meronbl OHJIAtH TECTUPOBAHUS PEIICHUI MAIIMHHOTO 00yUYeHHUS.

METOANYECKHE MATEPUAJIbL, ONPEAEJIAIOIIHUE ITPOIELYPbI
OLHEHMBAHUA 3HAHUU, YMEHUU U (UJIN) OIIBITA AEATEJBHOCTMU,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUS KOMIETEHIIUIA

[Tpumepbl (MakeTbl) METOAMYECKHX MAaTEpUalIOB, OIPEACNISIONINX MPOLEAYPbl OLICHUBAHUS
3HaHUN, YMEHUH U (UJIM) OMbITA IEATEIbHOCTH

HanmeHoBanue Kpartkas xapakrepucruka IIpeacrasiieHue
OLICHOYHOI 0 OLICHOYHOT'0 CpeacTBa OLICHOYHOI'0 CPeACTBa
cpeAcTBa B (hone
Tekyuuit KOHTPOJIb CpencTBo NpoBEPKH OCBOCHHMS Komrutektsl OnieToB
yYCIIEBAEMOCTH YPOBHEH «3HATbHY», KYMETh (3agaHuii)

KoMmuiekT 0M1€TOB (IPUMEPHBI)
burer 1.
1.1 BaifecoBckuil knaccuduxarop. Ouenka npusnakon (Gaussian, Bernoulli,
Multinomial). EM anroputm.
1.2 Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Ancam6mu. Soft and Hard Voting. Bagging. Cryuaiinbiii jiec.
2.2 Metpuueckuii knaccuduraropbl. KNN. WKNN.

buner 3.

3.1 Jlunetinas perpeccusi. LASSO, LARS. CART.

3.2 NepeBbs pemenuil. MTHpopmannonsslii BeMrpeim. Ommoka kiaccupukanum,
sHTponus, kpurepuid /[xunu. [IpyHuHr.

buner 4.

4.1 TI'moGanbuelii mouck. Cmywaiinelii nouck. Gridsearch. Ciyuwaiinoe
omyxxnanue.baiiecoBckast onTUMH3AIHSI.

4.2 Jluneitnas perpeccus. [lonmHomuanbHas perpeccus. [ peOHeBast perpeccusi.

buner 5.
5.1 AdaBoost. ['pagneHTHBIN OYCTHHT PEUIArONINX JIEPEBHEB.
5.2 Knacrepuszauus. AgglomerativeClustering. MeTpuku KiacTepu3aliii.

burner 6.

6.1. Onenka knaccudukamnuu. IpdextuBHocts 1o [lapero. Precision-Recall u ROC

kpusble. AUC.

6.2 Heitponnsie cetu. [lepuentpornPo3zenbnarra. ObpaTHOE pacrpocTpaHeHHE TPaUeHTA.
OyHKIMM akTUBAaUU. Softmax.



buner 7.

7.1 Jloxanbubiii mouck. HillClimb u ero pasnoBugHoctu. Omxur. ['eHeTHueckuit
AJITOPUTM.

7.2 MeTtoa ONOpHBIX BEKTOPOB. Sapa.

Ilepeyennb J1abopaTopHbIX padoT (MPUMEPHBIT)

O0mue pexoMeHanMM K J1a00paTOPHBIM padoTaM: 1JIs pa3HbIX YPOBHEHN IOATOTOBKU
CTYJEHTOB MO>KHO HCIIOJIb30BaTh pa3Hylo INyOuHy peanu3zanuu pemenus. Tak, 1uist CTy1I€HTOB
HETEXHUYECKUX CIIEHUAIBHOCTEN 3a/laHe MOKET 3aKJII0YaThCsl B IPUMEHEHUH F'OTOBBIX
METOJIOB U3 OMOIMOTEK MIIM 3aII0JTHEHUEM MIPOITYCKOB B IporpamMmax, rje Oosblias 4acTh
MOJrOTOBJIEHA IpernoiaBaTeneM. st CTyZIeHTOB TEXHUUECKUX CIeUaIbHOCTe! 3a1anue Oyaer
3aKJII0YAThCS B PeaIM3alliy aJITOPUTMOB 0€3 MCIIOJIb30BaHNUS TOTOBBIX PELICHUM.

JIP1.1 Meronbl pabotel ¢ Tabnmuuamu B Python. Arperauusa u Bu3yanuzauus JaHHBIX.
IIpoBenenue nepBUYHOrO aHAIN3a IaHHBIX.

enu: m3ydyenue MeTo0B paboThl ¢ JaHHbIMH B Python u mpoBeneHue nepBUYHOIO
aHaJM3a JaHHbIX.

3amanue: 3arpysute gataceT B pandasgatadpeiim. BriBeauTe OCHOBHBIE MapaMeTphI
naracera. Ompenenure, CKOJIbKO B JaTaceTe CiaydaeB OTCYTCTBHS Ipu3HakoB. Ompenenure,
CKOJIBKO IIPU3HAKOB SBJIIIOTCS KaTeropuajabHbIMU. Busyanusupyiite pacrpeneneHne Ipu3HaKkoB
10 KJ1accaM. Busyanusupyiite 3aBUCUMOCTb MEXKy TPU3HAKAMHU.

JIP1.2 Hcnonb3oBaHHEe M CpaBHEHHE anropuTMoB kiaccupukaumu: kNN, pemaromue
JIEPEBbs U X aHCaMOJIU, JIOTUCTUYECKAs! PErpeccusl.

Llesnu: npuMEeHEHUE U OLIEHKA AITOPUTMOB KJIACCHU(HKALUH.

3ananue:

Paznenute nmaracer Ha oOydwaromuii M BaJdMJALMOHHBIA C COXpaHEHHUEM MPONOpPLUi
kiaccoB. Kiaccupuuupyiite TOUku U3 1atacera ¢ moMoIbio anroputMoB kNN, moructuueckon
perpeccun, CART, ciyuaitHoro neca, CatBoost. [lon6epute siyunie nmapamerpbl alropuTMOB
CIIOMOIIIbIO BaJIMIallMOHHON BbIOOPKHU. CpaBHUTE BpeMs pabOThI AITOPUTMOB M 3aBUCUMOCTH OT
npenoOpaboTKU TaHHBIX.

JIP1.3 Hcnonp3oBaHuE M OLIEHKa aJrOpuTMOB perpeccuu. llogbop onTumanbHbBIX
[1apaMeTPOB PErPECCUM.

[lenu: n3ydeHue alropuTMOB PErPECCHH.

3amanue:

[IpumenuTe MeTo1 IMHEHHOM perpeccuu Uil pelieHus 3a1a4u Ha fgaracere. Jo0aBbTe B
JlaTaceT MOJIMHOMUANIbHBIE pU3HAKU. Jlo0aBsiiTe MpU3HaKyU MOKa HE YBUAUTE NepeodydeHue
Ha BasinganoHHoMaaracere. [Ipumenure rpedneByto perpeccuto 1 LASSO, utoObl n30aBUTHCS
0T nepeo0yyeHHUS.

JIP1.4 OnTuMu3anmoHHble 3a7auu U ux pemenus. [lonbop runepnapameTpoB airopurma ¢
MIOMOUIbI0 METOJIOB ONTUMH3ALUU

Lenu: u3yyeHune alrOPUTMOB pEIIeHUs] ONTUMU3ALMOHHBIX 3a/1a4.

3ananue:

1. OnTuMuU3MpyiTE JUIMHY MapuIpyTa B 3371a4e KOMUBOSDKEPA C TOMOIIIBIO aITOPUTMOB

hillclimb, omxura u rereTrnueckoro aaroput™Ma. BeiBeIuTe MOyYUBIIUIACS ITyTh U €TO

JUIAHY.

2. OnTuMu3upyiTe TUIepHapaMeTpbl ajJropuTMa MAIIMHHOIO o0y4yeHus: (Ha BBIOOp) C

MOMOIIBIO CIYy4YalHOrO TOWCKa, MOUCKa Mo pemierke, anroputma hillclimb, renermueckoro
aJIropuTM™ma.



JIP2.1 Knaccuduxarnus uzo0pakeHuit 1 TpaHcdepHoe 00yUueHHe.

enu: nzyyeHue METOI0B IIyOOKOTO O0YUCHHUS I paOOTHI C H300paKECHUSIMH.

3amanue:

3arpy3ure JaTaceT W CO3JaiTe MUTEpaTop I MOJICIH TIyOOKOro oOydeHus. 3arpy3ute
npenodyuennyo Ha ImageNetcBepTounyro ceth (AlexNet, VGG umn ResNet) u no6aBbre K
backbonenonHocBs3HbIN cioil g o0yueHusi. O0yunTe HEHPOHHYIO CeTh Ha, BU3yaJU3UPOBAB
rpaduk (QyHKIMM TOTEph Ha OOydyarolledl W BaIMJAIMOHHON BBIOOpKEe. Peamusyiite Momynb
MIPUMEHEHUS! HEMPOHHOM CeTH K TaHHBIM, IPOBEPHTE KaUeCTBO OOYUEHHS Ha TECTOBOW BHIOOPKE.

JIP2.2 PaGoTa ¢ TeKCTaMU M UX BEKTOPHBIMU MPEACTABICHUSIMH.
[enu: nzydyeHue Mozeiell BEKTOPHOTO NPEACTABIECHUS TEKCTOB.
3anaHue:
CkauaiiTe nmpeno0y4deHHbIe BeKTOpa A ciaoBaps. C momoripio Jr000ro kiaccupukaTopa
MamuaHOTo 00yueHus (KNN, SVM, CatBoost) knaccuduimpyiite TEKCTHI 3 AaTaceTa o CyMMe
BEKTOpOB cJ0B. Kimaccupuuupyiite Tekctsl ¢ nomoribio LSTM cetw.

JIP3. 1 IIpumenenue Q-Networks /uist perieHus MPOCThIX OKPYKEHUH.

[enu: u3yvyenue npuMeHeHUs 00yUYeHHUs C MOJKPEIJICHUEM [T PEeLIeHUH 3a/1a4 KOHTPOJISL.

3amanue:

OOyunTe MpocTyo MOJTHOCBA3HYI0Q-ceTh AJis peuieHus: okpyxenus LunarLander.

[Tponetyps! olleHUBaHMS 3HAHUHM, YMEHUH, (POPMBI U OpraHU3aMs TEKYIIEro KOHTPOJIS
YCIEBAaEMOCTHU U MPOMEKYTOYHON aTTecTalluy 00y4daromuxcst

Texynuil KOHTPOJIb YCIIEBAEMOCTH U IPOMEXKYTOYHAs aTTECTALU CTYJCHTOB BEACTCS B
cootBeTcTBUM € [looxkeHneM O TeKylleM KOHTpOJIE YCIIEBAEMOCTH W IPOMEKYTOUYHOMN
aTTecTalvu 00pazoBaTeIbLHON OpraHu3aluu

Texkymuii KOHTPOJIb yCIIEBAEMOCTH

Monynb nenutces Ha Ba 610ka. Kaxapiit 670K BKIIIOYaeT B ce0s1 M3ydeHUE 3aKOHYEHHOTO
paszzaena, yactu MomyJs.

Texymuit KOHTPOJIb IO MOJYITIO OCYIIECTBIISETCS M0 KaJleHAApHOMY yueOHOMY TpaduKy.
Cpokn koHTponbHbIX Mepomnpustuii (KM) u cpoku mnoaseaeHus WTOroB mno Momaysto
oroOpaxkatoTcst B pabounx y4yeOHBIX IUIaHax Ha cemecTp. CTYIEHT JOJDKEH BBIIIOJIHHUTH BCE
KOHTPOJIBHBIE MEPONPHUATHS, MPETyCMOTPEHHbIE MoayneM K yKa3aHHOMY CpPOKY, ITOCJIE YEero
IpernoiaBaTeNlb MpOCTaBiseT OalibHbIE OICHKH, HaOpaHHBIE CTYIEHTOM IO pe3yjbTaTam
TEKYILEro KOHTPOJISl YCIIEBAeMOCTH 110 Moyo.

KoHTponbHOE MEpONpUITHE CUNTAETCS BBIIIOJIHEHHBIM, €CIIM 32 HErO CTYAEHT MOJy4Yns
OLICHKY B Oajylax HE HIKE MUHUMAJIbHOM OLIEHKH, YCTaHOBJIEHHOM HpPOrpaMMoOi MOAYJs IO
JAHHOMY MEPOIPUATHIO.

CryneHTsl, He CIaBIIME KOHTPOJBHOE MEPONPHUATHE B YCTAHOBJIEHHBIM CpOK,
NPOJOIDKAIOT paboTaTh HaJ HUM B COOTBETCTBHE C MOPSJIKOM, NMPHUHATHIM 00pazoBaTeIbHOMN
OpraHu3aluei.

IIpomeskyTounas arrecranus

DopMOii MPOMEKYTOUHOM aTTeCTAlMKU 0 MOTyIIIO SIBJISIETCS 3a4eT.

OnenuBanne Mopyns Beaercs B cooTBeTcTBUU ¢ IlonojkeHneM o TeKylleM KOHTpOJe
YCIeBAaEMOCTHU U MPOMEKYTOYHON aTTeCTalll CTYJIEHTOB 00pa30BaTEIbHON OpraHn3alllu.

Hanpumep, MeTOAHKA OLIEHKH 110 PEHTHHTY

CryneHT, BBIIIOJHUBIINI BCE MPETyCMOTPEHHbIE YUEOHBIM IJIAHOM 3aJaHusl U CAABIINN
BCE KOHTPOJIBHBIE MEPOIPUATHSA, IOJIYy4aeT WMTOrOBYIO OLEHKY 0 Moayiro 3a cemMecTp B
COOTBETCTBHUU CO CIEAYIONIEH IKAIOMU:

PeidTuHr Onenka Ha 3a4yeTe
85-100
71-84 3auer
60-70




| 0-59 | Hezauer
Pelitunr crynenta no Moayito 3a ceMecTp onpesensercs Kak cymma 0ajuioB, MOJIYyYEHHBIX UM

3a Bce 010k Moayiis, ¥ 0asioB 3a MPOMEKYTOUHYIO aTTecTalio. MakcuManbHOE KOJTUYECTBO
6am10B 32 Monynb B ceMecTpe yCTaHaBIMBa



