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OIIUCAHME MOKA3ATEJIEV 1 KPUTEPUEB OLIEHUBAHUS
KOMITIETEHIIUM HA PA3JIMYHBIX 3TAIIAX X ®OPMUPOBAHMSI,
OINMCAHHME HIKAJI OHUEHUBAHMUA

®onn oneHouHbIX cpeacTB (POC) mpeaycMaTpuBaeT Cleayoliee:

- OIKMCaHHUE KOMIUIEKCa MoKa3aTeJieil — JECKPUIITOPOB OCBOEHUSI KOMIIETEHIIUN B BUJIE
pe3yNbTaTOB 00YUYEHHsI, KOTOPBIE CTYAEHT MOXKET MPOJAEMOHCTPUPOBATH (

- (trabmuua 1). JImst KOHTPOIISL JOCTHKEHUS KaXKIOTO U3 HUX MPEyCMOTPEHBI OIIECHOYHBIS
CpeJICTBa B BUJE BOIIPOCOB, 3aJ1aHUHN U T.[1.;

- o0o3HaueHUE KpUTepHeB — IPABIII MPUHATHUS PELLEHUS M0 OLIEHKE TOCTUTHYTHIX
pe3ynbTaToB 00y4YeHHs U C(HOPMHUPOBAHHOCTH KOMITETEHITUH.

Hampumep, B kauecTBe MIKaibl olleHnBaHus nmpuHuMaercs 100-0anpHas cuctemMa ¢ BbIIACIICHUEM

(rpagarueil) OleHOK:

PeliTUHT Onenka Ha
3auere
85-100
71-84 3aueTr
60-70
0-59 Hezauer

TUMOBBIE KOHTPOJILHBIE 3AJAHUSI UJI UHBIE MATEPHAJIDI,
HEOBXO/IUMBIE J1J151 OLIEHKHU 3HAHUI, YMEHUI U (MJIA) ONIBITA
JNESTEJIBHOCTH, XAPAKTEPU3YIOIIUE DTAIIBI ®OPMUPOBAHMS

KOMIETEHLUIA B MIPOLIECCE OCBOEHUSI OBPA3OBATEJIBHOI

MMPOTPAMMBI

BrimmyckHuk, ocBouBIIMI 00pa3oBaTelbHYH0 TpOrpaMMmy, JOJDKEH o0anath
npodecCHOHaNTbHBIMU KOMITETEHIIHSMH 110 TEMATUYECKUM MOJIYJISIM ITPOTPAMMBI:

Kon HaumenoBanue Pesynbrarel o0ydeHwmst
TEMaTUYECKOTO
MOy JIS




Bgenenue B
UCKYCCTBEHHBIN
WHTEIIEKT U
OCHOBHBIE METObI
MAIIMHHOTO O0Y4EeHUS
11 paboThI C
TaOINMYHBIMHA
JaHHBIMA

3HAHUA:

TEOPETUYECKHE OCHOBBI aHAIM3a TAHHBIX H MAITMHHOTO
o0yueHus;
crienuduka paboThl AITOPUTMOB MAITMHHOTO O0YYEHHSI.

YMmenus:

MPUMCHCHUEC MCTOJ0B MAILIMHHOT' O O6y‘{eHI/I$I, IIOATOTOBKA
AaHHBIX U UHTCPHOPCTALUA PE3YJIbTATOB.

HaBbiku (ONBIT AeSITEJILHOCTH):

MHTEpecyeTcs HOBBIMU TPEHIaMU B CBOEH
npodeccHOHaIbHON OTPACiIi, pACCMATPUBAET UX C TOUKU
3peHUsl IPUMEHEHUS B CBOEH JESITEIbHOCTH;

OLIEHNBAET IPUMEHUMOCTD aJITOPUTMOB,
BO3MO>KHBIEPUCKHU U TOCIIEACTBUS OLIMOOK, HAXOAUT
ONTUMAJIbHBIEPELIeHUs A/ pabouMX 3a/1au

CucremblI ITyOOKOrO
00yueHus

3HaHUA:

MIPUHIUIIBI 00yYEHHsI U TPUMEHEHUSI HEHPOHHBIX CETEH.
apXUTEKTYpPbI ITyOOKMX HEUPOHHBIX CeTel, TPUMEHSIEMbIX
B PELLIEHUH MPAKTUYECKUX 3a/1a4

CBSI3aHHBIX C aHAJIM30M H300paKEHUI U TEKCTOB;

YMmenus:

HACTpOHKa HEOOXOIUMOT0 OKPY>KEHHS U1 pabOThI €
HEUPOHHBIMH CETSIMH.

IpPUMEHEHHE U 1000ydYeHUenpe100ydeHHbIX
HEHUPOHHBIX CeTel U3 JOCTYMHbBIX OMOINOTEK

HaBbiku (ONBIT AeSITEJILHOCTH):

BJIQJICET HABBIKOM IIPOBEJICHHUS MIOJIHOTO IIUKJIA
BBIYHMCIIUTEIBLHOIO DKCIIEPUMEHTA, OTPAKEHUS X012
BBIITOJIHEHMSI IIPOEKTA U MOJIYyYEHUS PE3YJIbTaTOB B
oT4YeTax U JOKyMEHTalUN;

BJIa/I€€T HABBIKOM HCIIOJIB30BAHMS CYIIECTBYOLINX
IPOTPaMMHBIX OUOIMOTEK U MOAETIEH, CO3TaHUs
IIPOrPaMMHBIX peaau3anuil T1yO00KuX HEHPOHHBIX CeTel

OO0yuenue ¢
MOKPEIUICHUEM

3HaHuA:

TCOPECTUYCCKHUEC OCHOBLI U aJITOPUTMBI O6y‘IeHI/I$I C
MMOAKPCTIIICHUEM ;

IIPUMCHCHUC O6y‘leHI/I${ C MOAKPCIUICHHUEM JIA
MPAaKTUYCCKUX 3aaa4d.

YMmenus:

BBIOOp ¥ peanu3alys aIrOpUTMOB O0YUIEHUS C
MOJKPENJICHUEM C YyU4eTOM Celn (UK 3a1a4u
ajanranyus ¥ HacTpoWKa aJropuTMOB 00y4€eHHs C
MOAKPEILIEHUEM IO OIIPEIEIICHHYIO CPENy.

HaBbIku (ONIBIT J€SITeJILHOCTH):

MHTEpecyeTcs HOBBIMH TPEHJIaMU B CBOEH
po(hecCHOHATBHOM OTPaCiIM, pAaCCMATPUBAET UX C TOUKH
3peHHs IPUMEHEHHUS B CBOCH JeSITeIbHOCTH;

BJIQJICET HABBIKOM HCIOJIb30BAHUS CYIIECTBYIOIINX
MPOrPaMMHBIX OHOJIMOTEK U MOJIeJIeH, CO3aaHus
MPOTrpaMMHBIX pean3aliii Ha OCHOBE AJITOPUTMOB
o0ydeHusl C MOAKPETNICHUEM




CpeznctBa 7151 OLICHKU PA3IMYHBIX YPOBHEH (GOPMUPOBAHUS KOMIIETEHIMNA MO KaTETOPHIM
«3HATBY», «YMETb», «BIAJETh» 00ECHEUMBAIOT PEATU3ALUI0 OCHOBHBIX IPUHIUIIOB KOHTPOJI,
TakuX  Kak 00BEKTUBHOCTh 51 HE3aBUCUMOCTb, IIPaKTUKO-OPUEHTUPOBAHHOCTD,
MEXKIUCIUIUITMHAPHOCTb.

C ydeTroM 3TOro KOHTpPOJIbHBIE BOMPOCH! (3afaHus, 3agauun), Bxoxasume B POC, mns
Pa3IMYHBIX KATETOPUNA U YPOBHEN OCBOCHHS KOMIIETEHIIUN MOTYT UMETh CJIETYIOIIUN BH/I.
3HATH
IIpumepsr:

1. Tunsl 33724 MaIIMHHOTO OOYYEHUS M KJIACChI aJITOPUTMOB, K HUM IIPUMEHSIEMBIE.
2. OcHoBHbIE HaNpaBJICHUs Pa3BUTHS UCCIIEIOBAaHUI B 00JIaCTH CHCTEM UCKYCCTBEHHOTO
MHTEJUIEKTA.
3. Teopernueckrie OCHOBBI aJITOPUTMOB MALTUHHOTO OOYUYEHHUSL.
YMETD IIpumepsnr:
[ToAroToBUTH JaHHBIE K UCTIOJIB30BAHUIO AJITOPUTMA MATMHHOTO 00Yy4EHHS.
2. OueHMBaTh KQu€CTBO PEIICHUN CHCTEM MAIIMHHOTO O0YYEHHUSI.
3. AantupoBaTh AITOPUTMBI MAIIMHHOTO O0YUEHUS K PELICHUIO MPaKTHUECKUX 3a/1a4.
BJIAJETD
IIpumepsr:
Mertoponorust pa3paboTKH peleHHH MAaIlIMHHOTO 00yUYeHHUS.
[IpuMepsI IpakTHYECKOr0 MPUMEHEHHS apXUTEKTYP UCKYCCTBEHHOTO MHTEJIEKTA.
3. Meroabl OHJIAiH TECTUPOBAHUS PEIICHUI MAIIMHHOTO 00y4YeHHUs.

—

N =

METOJIMYECKHAE MATEPHAJIBI, ONTPEJEJISTIOIINAE TTPOIEYPBI
OLIEHMBAHWSI SHAHUI, YMEHUI1 ¥ (WJIH) OIIBITA JEATEJLHOCTH,
XAPAKTEPHU3VIOIIME DTAIBI ®OPMUPOBAHUS KOMIETEHIHA

[Ipumepsl (MakeThl) METOAMYECKUX MATEPHAJIOB, OMNPEACNSIONUX MPOLEAYPhl OLICHUBAHUS
3HAaHUHU, YMEHUH U (UJIM) ONbITA AEATEIbHOCTH

HaumeHnoBanue Kparkas xapakrepucruka IpencraBiienune
OLICHOYHOI 0 OLIEHOYHOI'0 CPeCTBA OLICHOYHOI'0 CpPe/ICTBA
cpeacTBa B doHnue
Texkymui KOHTPOJIb CpencTBO NpOBEPKU OCBOEHMS KommuiekTs! 6u1eToB
YCIIEBAEMOCTHU YPOBHEH «3HAThY, «YMETh (3aganuii)

KommnuiekT 0uiieToB (mpuMepHbIii)
buner 1.
1.1  BaitecoBckuii knaccudukarop. Onenka npuszHakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
1.2 Kiacrepusanms. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Ancamb6mu. Soft and Hard Voting. Bagging. Cryuaiinslii sec.
2.2 Metpuueckuii knaccuduratopsl. KNN. WKNN.

buner 3.

3.1 JIuneiinas perpeccus. LASSO, LARS. CART.

3.2 NepeBss pemenuii. MTapopmMannonHbiii BEIUrpeIi. Omuodka kiaccuukanmy,
sHTponus, kpurepuil J>xunu. [IpyHuHr.

buner 4.



4.1 T'moGanbuelii mouck. Cmyuaitaeiii mouck. Gridsearch. CrmyuaitHoe
onmyxnanue.baliecoBckas onmTuMH3aIus.
4.2 Jluneiinas perpeccus. IlonunomuansHas perpeccus. [ pedneBas perpeccusi.

buner 5.
5.1 AdaBoost. I'pagrieHTHBINI OYCTUHT pelIaroIuX JI€PEBHEB.
5.2 Knactrepuzauus. AgglomerativeClustering. MeTpuku KiacTepu3aiuu.

buner 6.

6.1. Onenka knaccudukanuu. IpdextuBHocTs 1o [lapero. Precision-Recall u ROC

kpusble. AUC.

6.2 Heitponnsie cetu. [lepuentponPo3en6marra. ObpaTHOE pacrpocTpaHeHHE TPAIUCHTA.
OyHKIMK akTUBaNUU. Softmax.

buner 7.

7.1 Jloxanbubiii mouck. HillClimb u ero pasHoBuanoctu. OTxur. ['eHeTnueckuit
AJIITOPUTM.

7.2 MeTtoa ONOpHBIX BEKTOPOB. Sapa.

Ilepeyenn J1a0opaTopHBIX PadoT (MPUMeEPHbIii)

O0mue pexoMeHIanMM K J1a00paTOPHBIM padoTaM: Ui Pa3HbIX YPOBHEH IIOATOTOBKU
CTYJEHTOB MO>KHO HCIIOJIb30BaTh Pa3HyI0 INTyOUHY peanu3aluu pemenus. Tak, s cTyAeHTOB
HETEXHUYECKUX CIEUAIIBHOCTEN 3alaHue MOKET 3aKJII0YaThCsl B IPUMEHEHUH F'OTOBBIX
METOJIOB U3 OMOIMOTEK WIIM 3alI0JIHEHHEM MIPOITYCKOB B MPOrpaMMax, rje OoJibliasi 4acTh
MOJrOTOBJIEHA IpernoaBareneM. [ CTyAeHTOB TEXHMUECKHUX CIIEeUaIbHOCTEN 3a1aHue OyIeT
3aKJIIOYAThCS B PeaIn3alluy aJIFTOPUTMOB 0€3 HCIOJIb30BaHUS TOTOBBIX PELICHUH.

JIP1.1 Meronbl pabotel ¢ Tabnuuamu B Python. Arperanus u Busyanuzauus JaHHBIX.
IIpoBeneHne NepBUYHOIO aHAINU3A JaHHBIX.

[enu: nzydyenue MeToJ0B paboThl ¢ AaHHbIMH B Python u mpoBeneHue nepBUYHOIO
aHaJM3a JaHHbIX.

3ananue: 3arpysute nartacer B pandaspatadpeiiM. BpiBeauTe OCHOBHBIE HapaMeTpbl
natacera. Omnpenenure, CKOJIbKO B JaTaceTe CIy4yaeB OTCYTCTBUS Ipu3HakoB. Onpenenwure,
CKOJIBKO IPU3HAKOB SBJISIOTCS KaTeropuaibHbIMU. Busyanusupyiite pacnpeneneHue npru3HaKkoB
10 KJ1accaM. Busyanusupyiite 3aBUCUMOCTb MEXy IPU3HAKAMHU.

JIP1.2 Hcnonp3oBaHHE M CpaBHEHUE anropuTMoB kiaccupukanuu: kNN, pemaromue
JIEPEBbs U UX aHCaMOJIH, JIOTUCTUYECKAs! PErpeccusl.

Llenu: npuMeHeHUE U OLIEHKa AJITOPUTMOB KJIacCH(UKaLnu.

3anaHue:

Paznenute maracer Ha oOyd4aromuMil M BaJMJALMOHHBIM C COXpaHEHHUEM MpPONOpPLUi
kiaccoB. Kiaccupunupyiite TOUku U3 maracera ¢ momMoibio anroputMoB kNN, moructuyeckoin
perpeccun, CART, ciyuaitHoro neca, CatBoost. [lonbepute nydiire napamerpsl alropuTMOB
CIIOMOIIIBIO BaJIMIalIMOHHOMN BBIOOpKU. CpaBHUTE BpeMsl pabOThI aITOPUTMOB M 3aBUCUMOCTb OT
npenoOpaboOTKU TaHHBIX.

JIP1.3 Hcnonp3oBaHMEe U OIIEHKA alrOpUTMOB perpeccuu. llogbop onTuManbHBIX
MapaMeTPOB PETPECCHH.

Lenu: n3y4eHue alropuTMOB PErPECCHH.

3aganue:



[TpumenuTe MeTO TMHEHHON perpeccuu s pelleHus 3a1a4u Ha jatacere. /J[o0aBbTe B
JlaTaceT MOJIMHOMUAJIbHBIC Tpu3HaKku. Jl00aBIsiiTe MPU3HAKY TTOKA HE YBUAUTE MepeoOyUueHne
Ha BaJHMIanMoHHoMaraceTe. [Ilpumenute rpedneByto perpeccuto u LASSO, uToOb! M30aBUTHCS
OT nepeodyueHusl.

JIP1.4 OntuMu3anMoHHbIe 3a1a4u U UX pemeHus. [logdop runeprnapamMeTpoB airopuTma ¢
ITOMOUIBI0 METOJOB ONTUMH3ALUN

[enu: u3yyeHue anropuTMOB PELLICHUS] ONITUMU3ALMOHHBIX 3a/1a4.

3amanue:

. OnTuMu3KpyiiTe IIMHY MapIIpyTa B 3aa4€ KOMUBOSDKEPA C TOMOIIBIO AJITOPUTMOB

hillclimb, oTxura 1 reHeTHYECKOTO aIropuT™Ma. BhIBeIUTE MOMYYUBILUICS IIyTh U €T0

JUTMHY .

2. OntumusMpyiTe THUIepnapameTpbl ajiropuTMa MAIIMHHOTO oOy4yeHHs (Ha BBIOOp) C

MOMOUIbIO CIy4YalHOTO TOWCKa, MOWCKa Mo pemierke, anroputma hillclimb, renermueckoro
aJIropuTMa.

JIP2.1 Knaccuduxanms nzo0pakeHuit u TpaHcepHoe o0yueHHe.

enu: nzydyeHne MeTo10B rITyOOKOTO 00YUICHHS I paOOTHI C M300paKEHUSIMH.

3amanue:

3arpy3uTe JaTaceT W CO3JaiTe WUTEpaTop IS MOJICIH TIyOOKOro oOydeHHus. 3arpy3ure
npenodyuennyto Ha ImageNetcBeprounyro ceth (AlexNet, VGG unu ResNet) u no6aBbTe K
backbonenonHocBs3HbINM cioil g o0yueHus. O0yunTe HEHPOHHYIO CETh Ha, BU3yaJU3UPOBAB
rpaduk (QyHKIMK TOTEph Ha OOydyarolled W BaTMIAIMOHHON BBIOOpKE. Peamusyiite Momynb
MPUMEHEHUST HEHPOHHOM CETH K JIAHHBIM, POBEPHTE Ka4eCTBO OOYUYCHHS Ha TECTOBOM BBIOOPKE.

JIP2.2 Pabota ¢ TekcTaMu U UX BEKTOPHBIMU TpecTaBieHusMU. Llenu: nzydyenne moaenei
BEKTOPHOTO MPEACTABICHNS TEKCTOB. 3a/laHuE:!

Ckauaiite mpenoOyueHHbIe BeKTOpa AJis ciaoBaps. C momMombko 1r000ro Kiaccudpukaropa
mammHHOro ooyuenus (KNN, SVM, CatBoost) kinaccuduuupyiite TeKCTh U3 AaTacera 1o CyMMe
BEKTOpPOB cioB. Knaccuduiupyiite Tekctsl ¢ nomouisio LSTM cern.

JIP3. 1 IIpumenenue Q-Networks asist perieHus IpoCThIX OKPY>KEHHI.

Llenu: u3ydyeHne NpUMEeHEeHUs! 00yUeHHUS ¢ MOAKPEIUICHUEM JUTs PeILICHUH 3a1a4 KOHTPOJIS.
3aganue:

OOyuuTe MPOCTYIO NOTHOCBA3HYI0Q-ceTh I penieHus okpyskeHus: LunarLander.

[Tponetypsl olleHUBaHMS 3HAHUHM, YMEHUH, POPMBI U OpraHU3aIUsl TEKYIIEro KOHTPOJIS
YCIEBAaEMOCTH U MPOMEKYTOUHON aTTeCTalluy 00y4YarouXcs

Texymuii KOHTPOJIb YCIIEBAEMOCTH U NPOMEXKYTOYHAS aTTECTALMs CTYIACHTOB BEACTCS B
cooTBeTcTBUM € IlookeHneM O TeKylleM KOHTPOJIE YCIEBAEMOCTH M IPOMEKYTOYHOMN
aTTecTalluu 00pazoBaTeIbHON OpraHu3alun

Texkymnii KOHTPOJIb YCIIEeBA€MOCTH

Moaynb nenutces Ha Ba 61o0ka. Kaxaslit 670K BKITIOYaeT B ce0s1 M3y4eHUE 3aKOHYEHHOTO
paszzaena, yactu MoayJs.

Texymuit KOHTPOJIE IO MOIYJIO OCYIIECTBIISETCS M0 KaJICHIApPHOMY y4eOHOMY Tpaduky.
Cpokun koHTponbHBIX Mepomnpustuid (KM) u cpoku mnoaseneHus uUTOroB mno Momysro
oroOpaxaroTcs B paboumx y4yeOHBIX IUIaHax Ha cemecTp. CTYyAEHT JOJDKEH BBITIOJIHUTH BCE
KOHTPOJIBHBIE MEPONPHUATHSI, MPEyCMOTPEHHbIE MoayneM K YKa3aHHOMY CPOKY, ITOCJE 4YEero
npernojiaBaTesb MPOCTaBiseT OalibHBbIE OIEHKH, HaOpaHHBIE CTYIACHTOM IO pe3yjbTaTam
TEKYILEro KOHTPOJIs YCIIEBaeMOCTH 110 Motyo.



KoHTponbHOE MEPONPUITHE CUMTAECTCSA BBIIIOJIHEHHBIM, €CIM 33 HErO CTYJEHT IOJy4uIl
OLICHKY B Oajylax HEe HIKE MUHUMAJIbHOM OLIEHKH, YCTaHOBJIEHHON MpPOrpaMMoil MOIyJsl MO
JTAHHOMY MEPOTPUSATHIO.

CryneHTsl, HE CJaBlIME KOHTPOJIbHOE MEPOIpPHUITHE B YCTAHOBJICHHBIM CpOK,
MPOJOIDKAIOT paboTaTh HajJ HUM B COOTBETCTBHE C MOPSJIKOM, NMPUHATHIM 00pazoBaTeIbHOMN
OpraHu3anuei.

IIpomexxyTouHast aTTecTanus

®opMOil MPOMEKYTOUHOHN aTTECTALUU 110 MOTyIIIO SIBIISIETCS 3a4€T.

OnenuBanne Moayns Beaercs B cooTBercTBUU ¢ IlosojkeHneM o TekylleM KOHTPOJE
YCIeBAaEMOCTH U MPOMEKYTOYHON aTTeCTallu CTYJEHTOB 00pa30BaTEIbHON OpraHu3alllu.

Hanpumep, MeTOAHKA OLIEHKH 110 PEHTHHTY

CTyneHT, BBIIIOJHUBIINI BCE MPETyCMOTPEHHbIE YUEOHBIM IJIAHOM 3aJjaHusl U CAABIIUN
BCE KOHTPOJIBHBIE MEPOIPHITHS, IOJYy4aeT WUTOTOBYIO OLEHKY 1o Moaynro 3a ceMecTp B
COOTBETCTBHUU CO CIEAYIONIEH IKAJIOMN:

PeiiTunr Onenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Hezauer

Pelitunr crynenTa mo Moyiiio 3a ceMecTp OmpeesaeTcsi Kak cymMMa 0ayuioB, OTYYSHHBIX HM
3a Bce 0s10ku Mosyiis, 1 0aiioB 3a IPOMEXKYTOUHYIO aTTecTaliio. MakcuManbHOe KOJTHYECTBO
0amtoB 32 MoyJb B ceMecTpe ycTaHaBnuBaeTcs paBHbIM 100
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