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OIMMCAHME MMOKA3ATEJENA U KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIIUM HA PA3JIMYHBIX 3TAIIAX UX ®OPMUPOBAHUS,
OIIMCAHME HIKAJI ONEHUBAHUA

®ony onenounbx cpeacts (POC) npeaycMaTpuBaeT Cieayromiee:

- ONHCaHWe KOMIUIEKca MmoKa3aresieil — IeCKPUIITOPOB OCBOCHUS KOMITCTEHIIUM B BH/IE
pe3yJabTaToB 00yYEHHUs, KOTOPBIE CTYICHT MOKET IPOAEMOHCTPUPOBATS (

- (tabmwuma 1). JIyist KOHTPOJISE JOCTHKCHHUS KaKI0TO U3 HUX MPEAYCMOTPEHbI OLICHOYHbIE
CpeJICTBa B BUJE BOIIPOCOB, 3aJaHUM U T.1I.;

- o0o3HaueHue KPUTEPUEB — IIPABUJI IPUHATUA PCUHICHUA 110 OLICHKE JOCTUTHYTBIX
pe3yIbTaToB 00y4eHUs U CPOPMUPOBAHHOCTH KOMITETEHITHH.

Hanpumep, B kauecTBe mKaisl orieHnBanus npuanMaercs 100-0anpHast cuctema ¢ BbIICTICHUEM

(rpanarmeii) OICHOK:

PedTHHT Onenka Ha
3ayere
85-100
71-84 3aueT
60-70
0-59 Hezauer

THUITOBBIE KOHTPOJIBHBIE 3AJTAHUS NJIM UHBIE MATEPHAJIBI,
HEOBXO/IUMBIE JJ151 OIEHKU 3HAHWM, YMEHUH U (UJIN) OITBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIIHUE 3TAIIbI ®OPMHUPOBAHUA

KOMIIETEHIIU B ITIPOIIECCE OCBOEHUSI OBPA3OBATEJBLHOM

IMPOI'PAMMBbI

BbinyckHUK, OCBOMBLIMI 00pa3oBaTeNbHYIO Iporpammy, JOJDKEH oOnajarh
podeCCHOHAIbHBIMUA KOMITETCHITUSIMU TI0 TEMATHUYECKUM MOJYJISIM MIPOTPAMMBI

Kon HanmenoBanue PesynbpTarsl 00yueHus
TEMaTUYECKOI0
MO 1yJIs
Bsenenue B 3HaHuA:
UCKYCCTBEHHBIN - TEOPETUYECKHUE OCHOBBI AHAIN3A JAHHBIX U MAIIMHHOIO
WUHTEJUIEKT U oOy4eHus;
OCHOBHBIC METO/bI - cnenuduka paboThl aATOPUTMOB MAIIMHHOTO OOYyUYEHHUS.
MAITIMHHOTO 00 YJCHHS YMeHus:
A7 paboTHI € - TPUMEHEHHE METOJIOB MAIIMHHOTO O0y4YEeHHs, TOJArOTOBKA
TaOJIUYHBIMH JaHHBIX ¥ HHTEPIPETALHS PE3YIHTATOB.
JAHHBIMHU HagBbikn (oNbIT AeATEILHOCTH):

- MHTEpeCcyeTcs HOBBIMU TPEHAAMU B CBOEH
podeccroHalbHOM 0TPaciay, pacCMaTPUBAET UX C TOUKH
3pEHHUs IPUMEHEHUS B CBOEH IEATEIBbHOCTH;

- OLICHMBAET IPUMEHUMOCTD AITOPUTMOB,
BO3MOYHBIEPUCKHU U MOCJIEACTBUS OLIMOOK, HAXOAUT
ONITUMATbHBIEPELICHUS A1l pab0ounX 3a/1a4




CucreMbl TITyOOKOro
oOydeHus

3HaHug;

NPUHLIUIBI 00yYEeHUs U IPUMEHEHHS HeHPOHHBIX CeTell.
apXUTEKTYpPbI ITyOOKUX HEMPOHHBIX CeTel, MPUMEHSIEMbIX
B PELICHUU MPAKTUYECKUX 3a1a4

CBSI3aHHBIX C aHAJIM30M U300paKEHUI U TEKCTOB;

YmMmenus.

HacTpoiika He00X0AUMOT0 OKPYKEHUs Ui paboThl ¢
HEWUPOHHBIMH CETSMH.

MIPUMEHEHHE U 1000yYeHHenpea00yyeHHbIX
HEHWPOHHBIX CETeH U3 TOCTYIHBIX OMOINOTEK

HaBbiku (ONBIT 1€ATENHHOCTH):

BJIaJICET HABBIKOM IIPOBEACHMS ITOJTHOTO ITUKJIIA
BBIYHMCIUTEIBHOTO SKCIEPUMEHTA, OTPAKEHHS X012
BBINIOJIHEHUS IPOEKTA U MOJTy4YEHUs PE3YIbTaTOB B
OTueTax U JJIOKYMEHTALIUH;

BJIa/ICET HaBBIKOM HMCIIOJIb30BaHUS CYLLIECTBYIOLIMX
MPOTrPAMMHBIX OMOIMOTEK U MOJIENCH, CO3aHUs
NIPOTPaMMHBIX peayin3aluil rTyOOKUX HEHPOHHBIX CETEH

OO0yuenue ¢
0 IKPETIIICHUEM

3Hanus.

TEOPETUYECKHE OCHOBBI U AITOPUTMBI OOYIECHHS C
MOAKPETIJICHHEM;

MpUMEHEeHHEe 00yUeHUS C MOJKPETIEHUEM IS
MPaKTUYECKUX 3a]1a4.

YMmenus:

BBIOOp U peanu3anus aaropuTMOB OOyUEHHUS C
MOAKPETIJICHUEM C YYETOM CIIeHn(UKH 3a/1a4u
aJlanTanys U HaCTPOIKa alrOpuTMOB OOyIEHUS C
HNOJKPEIJICHUEM O] ONIPEACICHHYIO CpEeay.

HaBpiku (ONbIT 1eSITEILHOCTH):

HUHTEPECYETCs HOBBIMU TPEH/IaMU B CBOEH
npo(heccuoHaIbHON OTPACIIH, PACCMATPUBAET X C TOUKU
3peHUs IPUMEHEHUS B CBOEH JESATENBHOCTH,

BJIa/IEET HABBIKOM HCII0JIb30BAHUS CYLLECTBYIOIUX
IIPOrpaMMHBIX OMOIMOTEK U MOZENeH, CO3TaHus
IIPOrpaMMHBIX PEAIM3aLui HA OCHOBE aJITOPUTMOB
00y4eHus ¢ MOAKPEIUIEHUEM

CpencrBa AJis OIIEHKU pa3IMyHbIX YpOBHEH (JOpPMUPOBAHMS KOMITETEHIIUN MO KaTeTOPHsIM
«GHATBb», «YMETb», «BIAJETh» 00ECIEUUBAIOT pEATH3ALUI0 OCHOBHBIX IPHUHIMIIOB KOHTPOJI,

TaKuXx KakK 00BEKTUBHOCTD

MCKIUCHUIIIIMHAPHOCTD.

n HE3aBHCHMOCTBD, MMPAKTUKO-OPUECHTHUPOBAHHOCTD,

C ydeTtoM 3TOr0 KOHTPOJIbHBIC BOTPOCHI (3amanus, 3amauu), Bxomsmme B ®POC, mis
Pa3JIMYHBIX KATETOPUA U YPOBHEW OCBOEHUSA KOMIIETEHIIMM MOTYT UMETh CIAEAYIOUIUIA BUL.

3HATDH
IIpumepsi:

Tumel 33124 MaIMHHOTO OOYYEHHUS U KJIACChl AITOPUTMOB, K HUM ITPHUMEHSIEMBIE.
2. OCHOBHBIEC HAaNPABJICHUS PA3BUTHUS HCCIETOBAHUN B 00JIACTH CHCTEM HCKYCCTBEHHOTO

HUHTCIJICKTA.

3. TeOpeTI/I‘leCKI/IC OCHOBBI AJITOPUTMOB MAIlTMHHOT'O 06yLICHI/I${.




YMETD Ilpumepst:
[ToaroToBUTH NaHHBIE K UCIIOIB30BAHUIO AJITOPUTMA MAIIMHHOTO OOYYCHHS.
OneHuBaTh Ka4eCTBO PELICHUH CUCTEM MAITMHHOTO OOy4YeHUsI.
3. AnanTupoBaTh aNrOPUTMbI MAIIMHHOTO O0YYEHHS K PELICHUIO IPAKTUUYECKUX 3a71ay.
BJIAJETD IIpumepsr:
Mertononorus pa3paboTKH pelIeHHH MalIMHHOTO 00Y4YeHUs.
ITprMephl MPaKTUYECKOTO MPUMEHEHUS aPXUTEKTYP UCKYCCTBEHHOI'O UHTEIIIEKTA.
3. Meronbl OHJIaliH TECTUPOBAHNUS PEIIEHUI MAIIMHHOTO O0yUYEeHHUS.

N =

N =

METOAUYECKHE MATEPHAJIbI, ONPEAEJIAIOINUE ITPOLELY PbI
OLUEHUBAHUSI 3BHAHUHU, YMEHUU U (UJIN) OIIBITA JEATEJBHOCTMH,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUS KOMIETEHIIAIA

[Mpumepsl (MakeTbl) METOMMYECKUX MATEPHATIOB, OMPEACISIONINX TPOLEAYPHI
OLICHUBAHWSI 3HAHUW, YMEHHI U (WJIN) OTIBITA IESITETBHOCTH

HaumeHnoBanue Kparkas xapakrepucTHKA IIpeacrasiienue
OLICHOYHOI'0 OLICHOYHOI'0 CpeACcTBA OLICHOYHOI'0 CpeacTBA
cpeacTBa B (honpe
Texkymui KOHTPOJIb CpencTBo MpoBEPKH OCBOEHUS KommiekTs! OuneroB
YCIIEBAEMOCTHU YPOBHEH «3HATBHY», KYMEThY (3aaHuii)

KommiekT 01/1eToB (MpHUMEPHbIA)

buner 1.

11 baiiecoBckuii kaaccudukartop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anroputwm.

1.2 Kiracrepuszarus. KMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Auncam6iu. Soft and Hard Voting. Bagging. Ciyuaiinbiii Jiec.
2.2 Merpuyeckuii kiaccugpuratopsr. KNN. WKNN.

burner 3.

3.1 Jluneitnas perpeccusi. LASSO, LARS. CART.

3.2 [lepeBss pemenuil. UndopmanoHHbIi BeIMTphIi. Omubdka KiaccuGuKamm,
sHTponus, kpurepu /Lxunu. IIpyHunr.

burner 4.

4.1 Tnobanpubii mouck. Caydaiiueiii mouck. Gridsearch. CrygaitHoe
onyxnanue.baiiecoBckast ONTUMU3AIHSL.

4.2 Jluneninas perpeccusi. [lommHoMuanbHas perpeccus. [ peOHeBast perpeccus.

burner 5.
5.1 AdaBoost. I'pagueHTHBIH OYCTHHT PEIIArOIINX CPCBHEB.
5.2 Knacrepusanus. AgglomerativeClustering. Metpuku kiactepu3anum.

burner 6.
6.1. Ouenka kiaccudukarmu. IpdexruBHocTs 1o [Tapero. Precision-Recall 1 ROC kpussie.

AUC.



6.2 Heitponnsie ceru. Ilepuentpon Posen6aarra. OOpaTtHOE pachpocTpaHeHHE TpaIreHTa.
®dynkiuyn aktuBanuu. Softmax.

buner 7.

7.1 Jlokanwueiii momck. HIlIClimb wu ero pasHoBumHoctu. Omxur. ['eHeTnueckuit
AJITOPUTM.

7.2 MeTtoj ONOpHBIX BEKTOPOB. Spa.

Ilepeuyennb JadopaTopHbIX padoT (MPUMEPHbIi)

O01mue pekoMeHAAIMN K J1a00PATOPHBIM PadoTaM: [IJ1 pPa3HbIX YPOBHEU MOJTOTOBKHU
CTYACHTOB MOJXHO MCIIOJIB30BAaTh PA3HYIO FJIy6HHy peanmsanuu pCuICHHUA. TaK, AJ1d CTYACHTOB
HETCXHUYCCKUX CHGHHaHBHOCTeﬁ 3aJJaHUEC MOXKET 3aKIIIOYAThECA B IPUMCHCHHWH I'OTOBBIX METOA0B
A3 OMOJHMOTEK WMIIH 3aII0JIHEHUEM IIPOIMYCKOB B MMporpamMmax, rae OoJIbIIas YacTh IIOATOTOBJICHA
MMpernoaaBaTcICM. I[J'I?I CTYACHTOB TCXHUYCCKUX CHCIII/IaHI)HOCTCfI 3aJaHuc 6yI[€T 3aKJII0YaThCA B
peanu3aluu alropuTMOB 0€3 UCTI0JIb30BAHUS TOTOBBIX PEIICHUH.

JIP1.1 Metoapl pabothl ¢ Tabmuiamu B Python. Arperanus u Bu3yanu3anus JIaHHBIX.
[IpoBeaeHue NEPBUYHOIO aHAN3A TAHHBIX.

[lenu: nzyueHne MeTo10B pabOTHI ¢ TaHHBIMU B PythOn u mpoBejicHre EpBUYHOTO aHAIKM3a
JTAHHBIX.

3ananue. 3arpy3ute jgaracer B pandaspmaragpeiiM. BeiBeauTe OCHOBHBIC MapaMeETphI
natacera. OnpeaenuTe, CKOJIbKO B 1aTACETE CIy4aeB OTCYTCTBUS MPU3HAKOB. ONpeenTe, CKOJIbKO
MIPU3HAKOB SBJISIOTCS KaTeropuaibHbIMU. Busyanusupyiite pacipeneneHye Mpu3HakoB MO Ki1accaMm.
BuzyanusupyiiTe 3aBUCHMOCTD MEXIy TPU3HAKAMHU.

JIP1.2 Wcnonb3oBaHWe ¥ CpaBHEHHE anroputMmoB kinaccuduramuu: KNN, perraromnme
JEepEeBbs U X aHCAMOIIH, JIOTUCTUYECKAs. PETPECCHsL.

Llenu: npuMEHEHNE U OIICHKA aJTOPUTMOB KJIaCCH(DUKAIIUH.

3ananue:

Pa3nenure naracer Ha oOyyarouIuii ¥ BaIUJAMOHHBIN C COXpaHEHUEM MTPOMOPLIUNA KIIACCOB.
Knaccudunupyiite Touku U3 naracera ¢ momoinbio aaroputMoB KNN, jgoructudeckoi perpeccuq,
CART, cmyuaitnoro neca, CatBoost. [Toxbepute mydmme mapameTpbl aITOPUTMOB C ITOMOIIBIO
BAIMJAIIMOHHON BbIOOpKH. CpaBHUTE BpeMs paOOTBHl aIrOpUTMOB M 3aBUCHMOCTH OT
npenoopaboTKU JaHHBIX.

JIP1.3 MHcnonw3oBaHue M OIGHKa alroputMoB perpeccud. Ilogbop onTumanbHbIX
apaMeTpPOB PErpecCu.

Llenu: u3ydeHue alropuTMOB PErPECCHH.

3amaHue:

[TpumenuTe METOT IMHEWHOM perpeccuu i pelieHus 3a1aun Ha nartacere. J[06aBbTe B
JaTaceT MOJMHOMHUAIbHBIC TpU3HaKu. JJoO6aBnsiiTe MpU3HAKY MTOKa HE YBUAMUTE MepeoOydeHrne Ha
BaJIUIAITMOHHOM AaTaceTte. [Ipumenute rpedbueByto perpeccuto u LASSO, uToOb1 n36aBUTHCS OT
nepeoOyveHHS.

JIP1.4 OntuMu3anmoHHble 3a1a4u U UX pemenus. [logbop rumeprmapaMeTpoB aaroputMa
MTOMOIII0 METOOB ONTHMH3AIIHN

Lenu: u3ydeHne aIrOPUTMOB PEIICHHUS ONTHMHU3AIHOHHBIX 3a/1a4.

3amanue:

1. OnTumMusupyiTe JUTMHY MapIipyTa B 3a/1a4e KOMHBOSDKEpA ¢ TIOMOIIBIO aJITOPUTMOB

hillclimb, oTxura u reneTryeckoro airopurma. BeiBenUTE MONYYUBIIHNACS TYTh U €0

JUTHHY.



2. OnTUMH3HpYWTE THUIEpIapaMeTpbl alropuTMa MalIMHHOTO oOy4deHus (Ha BBIOOD) C
NOMOIIBIO CIIy4ailHOTO TOWCKA, TOWCKa Mo pemierke, amroputMa hillclimb, renermueckoro
aNroOpUTMa.

JIP2.1 Knaccudukamnus n3odpaxeHuit 1 TpanchepHoe oOydeHue.

Llenu: u3ydeHrue METOA0B TIIyOOKOTO 00ydeHUsI T pabOThI ¢ H300paKCHUSMHU.

3aganue:

3arpy3uTe JaTaceT W CO3JalTe WTEpaTop I MOJENH TIIyOOKOro oOydeHHs. 3arpy3uTte
npeaoOyuennyro Ha ImageNetcseprounyio cets (AlexNet, VGG mmm ResNet) u npobaBbre K
backbonemontocBsi3ubiii croit s oOyderus. OOyunTe HEHPOHHYIO CETh HA, BHU3YyalIM3MPOBAB
rpadguk ¢GyHKIMM MOTEeph Ha oOyyaromied M BaJIMJAIMOHHON BbIOOpKe. Peanusyiite monyinb
NPUMEHEHHs] HEHPOHHO# CeTH K JAaHHBIM, TIPOBEPHTE Ka4eCTBO 00YUEHHsI Ha TECTOBOW BHIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMU M UX BEKTOPHBIMH MPEICTABICHUSMH.
[enu: nzyuenue Mozenel BEKTOPHOTO MPEACTABICHUS TEKCTOB.
3aganue:
Ckayaiite npeoOy4eHHbIE BEKTOpa 11 cinoBapsi. C MoMOIIbIo J1I000ro Kiaccugpukaropa
mammHaOoro 00yuenust (KNN, SVM, CatBoost) kiaccuduipyiite TEKCThI M3 aTacera Mo CyMMe
BEKTOPOB cioB. Kiaccuduuupyiire TekcTsl ¢ nomoibio LSTM cetn.

JIP3. 1 IMpumenenue Q-Networks mist pemeHus mpocThIX OKPYKEHHH.

Llenu: u3ydeHue npuMeHeHust 00y4eHHsI C MOJAKPEINICHUEM /ISl PEIIeHHUH 3a/1a4 KOHTPOJIS.
3ananue:

OOyuunTe MPOCTYIO MOJHOCBA3HYI0Q-ceTh It pemeHus okpykerus LunarLander.

[Tponienypsl oLeHUBaHMUSA 3HAHWM, yMeHUH, (GOpPMBI U OpraHu3alMs TEKYLIEro KOHTPOJIs
yCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTecTaly 00yJyaromuxcs

Texyluii KOHTPOJb YCIIEBAEMOCTH M IPOMEXKYTOUYHAsl aTTECTallUs CTYAEHTOB BEICTCA B
cooTBeTcTBUM C [losokeHneM o TeKkylieM KOHTpOJIE YCIIEBaeMOCTH U MPOMEKYTOUHOM aTTecTaluu
oOpa3oBaTeNnbHON OpraHu3aluu

Texkyummii KOHTPOJIb YCIIEeBAEMOCTH

Monynbs nenutcs Ha aBa Osoka. Kaxplii 070K BKiIO4aeT B ce0sl M3yuyeHUE 3aKOHYEHHOTO
pasnena, yactu Moayns.

Texymuit KOHTPOJb M0 MOJyImI0 OCYIIECTBISIETCS MO0 KaJeHJapHOMY yd4eOHOMY rpaduky.
Cpoku koHTponbHBIX Mepornpusituii (KM) wu cpoku moaBeAeHUS HTOroB 1o Moyiro
otoOpaxkatoTcst B pabounx y4eOHBIX IUIaHax Ha ceMecTp. CTyIeHT JOJDKEH BBINIOJIHUTH BCE
KOHTPOJIbHBIE MEpONPUATHUS, NPEAYCMOTPEHHbIE MOIyldeM K YKa3aHHOMY CpPOKY, IOCJIE 4Yero
IpernoiaBaTesb NPOCTaBisieT OaJUIbHbIE OLIEHKH, HAaOpaHHBIE CTYJEHTOM I10 pe3yJabTaTaM TeKYIIEero
KOHTPOJIs ycrieBaeMocTu 1o Moysro.

KoHTpoIbHOE MEpONPUATHE CUUTAETCS BBIIIOJHEHHBIM, €CIIM 33 HEr0 CTYAEHT MOJIy4YuIl
OLICHKYy B Oajulax He HI)KE€ MUHUMAJIbHON OILIEHKH, YCTAHOBJICHHON NHpOrpamMMoOil MOAyns IO
JAHHOMY MEPOIPHUATHIO.

CryneHTsl, HE cIaBIIME KOHTPOJIBHOE MEPONPUATHE B YCTAHOBIIEHHBIA CPOK, IPOJOJDKAIOT
paboTaTh HaJl HUIM B COOTBETCTBHE C MOPSIIKOM, IPUHATHIM 00pa30BaTEIbHON OpraHu3alieH.

IIpomeskyTouHAast aTTecTALMS

®opMoil MPOMEKYTOUHOH aTTecTalny 1o Mo Iymto sSIBIIsE€TCA 3a4erT.

OuennBanue Monayns Beaercss B COOTBETCTBHM C [lojokeHMEM O TeKylleM KOHTpPOJE
YCIIEBAEMOCTH M MPOMEKYTOUHON aTTECTAllUU CTYACHTOB 00pa30BaTeIbHON OpraHU3auu.

Hanpumep, meToanka OlleHKH N0 PeiiTHHTY

CryneHT, BBIIOJIHUBIINN BCE MPEAYCMOTPEHHBIE YUEOHBIM IIJIAHOM 3aJIaHUS U CAABIIHMNA BCe
KOHTPOJIbHBIE MEPOIIPUSATHS, MOTy4aeT UTOTOBYIO OLIEHKY T0 MoJTysto 3a ceMecTp B COOTBETCTBUU
CO CJIEAYIONICH IMIKAJIOM:

| PeiiTunr | Ounenka Ha 3a4ere |




85-100
71-84 3aueT
60-70
0-59 Hezauer

PeiituHr crynenta mo Moyito 3a cemecTp onpeaessieTcss Kak cyMma OaJljioB, MOJYYCHHBIX UM 32
Bce 010ku Moyiist, 1 0aJjioB 32 MPOMEKYTOUHYIO aTTeCTaIi0. MakCUMalIbHOE KOJTUYECTBO
OamoB 3a Moaynb B ceMecTpe ycTtaHaBiauBaetcs paBHbiM 100



