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OINMCAHME MOKA3ATEJIEV U KPUTEPUEB OLIEHUBAHUS

KOMIIETEHIIU HA PA3JIMYHBIX DTAIIAX UX ®OPMUPOBAHMUSI,

OIIMCAHUME HIKAJI OHEHUBAHUA

®onn oneHouHbIX cpeactB (POC) npeaycMaTpuBaeT CleayroIee:

— OIHMCaHue KOMIUIEKCA MoKa3aTeJieil — JECKPUIITOPOB OCBOEHUSI KOMIIETEHIIUM B BUJIE
pe3yNbTaToOB 00yUYeHUs, KOTOPBIE CTYACHT MOKET IPOAEMOHCTpUpOBaTh (Tabnuna 1).

—  JIns KOHTPOJIS JOCTUKEHHSI KXKI0TO U3 HUX IPEyCMOTPEHbI OLIEHOYHBIE CPEJICTBA
B BU/JIE BOIIPOCOB, 3aJJaHUI U T.1.;

— 0003HaUYeHUE KPUTEpPHeB — IIPABHJI IPUHSITHUS PELICHHUS 110 OLIEHKE TOCTUTHYTHIX
pe3yNbTaToB 00yUYeHUs U CPOPMUPOBAHHOCTH KOMIIETEHIIHIA.

Hanpuwmep, B kauecTBe HIKanibl orieHnBanus npuHuMaetcs 100-6anpHas cuctema ¢ BhlIeIeHUEM

(rpagarueii) OLEHOK:

BplTyCKHUK,

PeliTHHT Onenka Ha
3auere
85-100
71-84 3auer
60-70
0-59 Hesauer

THUITOBBIE KOHTPOJIBHBIE 3ATAHUA UJIN UHBIE MATEPHUAUJIDI,

HEOBXOJUMBIE JIJIsI OHEHKHA 3HAHWI, YMEHUI U (MJIN) ONIBITA
AEATEJIBHOCTH, XAPAKTEPU3YIOIIUE OTAIIbI ®OPMUPOBAHUA

KOMIIETEHIIUM B ITPOIIECCE OCBOEHUS OBPA3OBATEJIBHOM

ITPOI'PAMMBbI

OCBOHUBIIMHI O6pa30BaTeJ'ILHYIO ImporpamMmmy, JOJIDKCH O6J'Ia,[[aTB

HpO(beCCI/IOHaHI)HI)IMI/I KOMIICTCHIHUAMMU 110 TEMATUYCCKHUM MOAYJISIM ITPpOTpaMMBbI:

Kon HanmeHnoBanue PesynbraThl 00y4yeHus
TEMAaTHYECKOTO
MOAYJIA
Bsenenue B 3HaHun:
HCKYCCTBEHHBIN — TEOPETHYECKHE OCHOBBI aHAIN3a JaHHBIX U MAILIMHHOTO
UHTEJUIEKT U o0yueHus;
OCHOBHBIC METO/BI — cneuuduka paboThl AITOPUTMOB MALIMHHOTO O0YUEHUS.
MAIIIMHHOTO OOYYeHUS Vmenust:
Jutst paboThI € - TpUMEHEHHUE METO0B MAIIMHHOTO O0YYEHHS, TOITOTOBKA
TabJIMYHBIMH JAHHBIX U MHTEpIpPETAalMs pE3yJIbTAaTOB.
JaHHBIMHA HaBbiku (ONBIT JeSITeILHOCTH):

- MHTEpecyeTcs HOBBIMHU TPEHAAMH B CBOEH
npodeccuoHanbHOM OTPACIH, paCCMAaTPUBAET UX C TOUKU
3peHUsI IPUMEHEHUS B CBOEH I€SITEIbHOCTH;

- OIICHWBAET MPUMEHHUMOCTH aJTOPUTMOB,
BO3MOYKHBIEPUCKH U TIOCIIEJICTBUS OITMOOK, HAXOIUT
ONTUMAaIbHBIEPEIICHUs 11 pabounx 3a1a4




Cucremsl TITyOOKOro
o0y4eHus

3HaHud:

NPUHLIUIB 00yYEeHHS ¥ IPUMEHEHUS! HSHPOHHBIX CETEH.
APXUTEKTYPhI TITyOOKUX HEUPOHHBIX CETEH, MPUMEHIEMBIX
B PELLIEHUU IPAKTUYECKUX 3a1a4

CBSI3aHHBIX C aHAJTM30M W300pa’KEHHUI U TEKCTOB;

Ymenus:

HAacTpoOlKa HEOOXOIMMOTO OKPYKEHUs JUIsl pabOoThI C
HEUPOHHBIMH CETSIMH.

IPUMEHEHHE U 1000ydYeHUenpea00ydeHHbIX
HEHPOHHBIX CEeTeH U3 TOCTYMHBIX OMOINOTEK

HaBbiku (ONBIT J€eSITeJILHOCTH):

BJIAJICET HABBIKOM IIPOBEACHUS IMOJHOTO LIMKJIA
BBIYHMCIIUTEIIBHOIO SKCIIEPUMEHTA, OTPAKEHUS X01a
BBITIOJIHEHUS TPOEKTA U MOJYYEHUS PE3YyJIbTATOB B
OTYEeTax U JOKYMEHTAIUH;

BJIQZICET HABBIKOM HCIIOIb30BaHUS CYIIECTBYIOIINX
MPOrPaMMHBIX OHOJIMOTEK U MOJIENe, CO3IaHUS
MIPOTrpaMMHBIX pean3aluii rTyOOKUX HEMPOHHBIX CETeH

OO0yuenue ¢
MOJKPETIIICHUEM

3HaHus:

TCOPECTUYCCKHUEC OCHOBLI U aJITOPUTMBbI O6y‘leHI/Iﬂ C
MOAKPCIIIICHUEM

IMPUMCHCHHC O6y‘leHI/I${ C IIOAKPCIICHUEM JIA
MPAKTUYCCKUX 3aaad.

YMmeHnus:

BBIOOD U peanu3alus alropuTMOB 00YUYEHHUS C
MOJKPENJICHUEM C YUYeTOM Celn(PUKHU 3a/1aun
aJlanTanys U HacTPOMKa aropuTMOB O0YUEHHUS C
MOJIKPEIJIEHUEM 0] OIPEICIICHHYIO CPELY.

HaBbiku (ONIBIT J€eSITEILHOCTH):

MHTEPECYeTCs. HOBBIMU TPEH/IaMU B CBOEH
npodecCHOHATBLHON OTPACiIi, PACCMATPUBAET UX C TOUKH
3peHus IPUMEHEHUS B CBOEH IS TEIIbHOCTH;

BJIa/IEET HABBIKOM HCIIOJIb30BAHHUS CYIIECTBYIOLINX
MPOTrpaMMHBIX OMOIHOTEK B MOJIENEH, CO3TaHMs
IIPOrPaMMHBIX peajn3aluii Ha OCHOBE aJrOPUTMOB
00y4eHHUs ¢ OJKPEIIEHUEM

CpenctBa /Ui OLIEHKU Pa3IMYHBIX YPOBHEN (POPMUPOBAHUS KOMITETEHIMH 110 KaTEropusaM

«3HaTb», «YMCTb», «BJIAACTH» 00ecIeYnBaoT peain3aliii0O OCHOBHBIX HNPHWUHOWUIIOB KOHTPOJIA,

TaKuX Kak 00BEKTHUBHOCTD

MEKIUCIUTIIIMHAPHOCTD.

n HC3aBUCHUMOCTbD, MMPAKTUKO-OPUCHTUPOBAHHOCTD,

C yderoM 3TOro KOHTPOJIbHBIE BOMPOCH! (3a1aHus, 3anauyu), Bxoasmue B POC, mns
Pa3INYHBIX KATETOPUI M YPOBHEN OCBOCHHSI KOMIETEHIIMI MOTYT UMETh CIEIYIOIINNA BHUI.

3HATD
IIpumepsr:

=

Turer 3aJa4 MallIMHHOTI'O O6y‘IeHI/IH " KJIAaCChl AJITOPUTMOB, K HUM ITPUMCHSACMBIC.

2. OcCHOBHBIE HaNpaBJICHUS PA3BUTHS UCCIEOBAHHUM B 00JIACTH CUCTEM UCKYCCTBEHHOTO

HUHTCIJICKTA.

3. Teopernueckre OCHOBBI AJITOPUTMOB MAIIMHHOTO O0YUYEHHUS.




YMETD Ilpumepsi:
[ToaroToBUTH NaHHBIE K UCIOIB30BAHUIO AITOPUTMA MALTHHHOTO 00yYEHUS.
OrneHUBaTh KA4E€CTBO PELICHUN CHCTEM MALTMHHOTO O0YYEHUSI.
3. ApantupoBaTh alrOPUTMbI MAIIMHHOTO 00YyYEHHs K PEILICHHUIO IPAaKTUUECKUX 3a/1a4.

BJIAJETD Ilpumepsbi:

1 Merononorus pa3pabOTKu PEUICHUH MAITUHHOTO 00y4eHUsI.
[TprMeprl MPaKTUYECKOTO IPUMEHEHHSI APXUTEKTYP UCKYCCTBEHHOI'O MHTEIIEKTA.
3. Mertoabl OHJIalH TECTUPOBAHUS PELICHUH MAIIMHHOTO 00y4eHUsl.

N o

N

METOAAYECKHUE MATEPUAJIBL, ONPEAEJISIIOINUE HIPOLELY PbI
OIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUAE 3TAIIbI ®OPMUPOBAHHUSA KOMIIETEHITAN

[Tpumeps! (MakeThl) METOIMYECKUX MAaTEPUAJIOB, OIPEAEIIAIOIINX IPOLIETyPbl OLIEHUBAHUS
3HaHUM, yMEHUH U (WI1) OIbITA AEATEIbHOCTH

HaunmeHnoBanue Kparkas xapakrepucruka IIpeacrasiienue
OLICHOYHOI0 OLICHOYHOI0 CPeACTBA OLICHOYHOI0 CpPeCTBA
cpeiacTBa B oHue
Texymui KOHTpOJIb CpencTBo IpoBEpPKU OCBOEHUS KommiekTs! 6uneToB
yCIIEBAEMOCTH YPOBHEW «3HATh», «YMETH) (3amanuii)

KommiekT OusieToB (MpuMepHbIi)
buner 1.
baiiecoBckuii knaccudukarop. Onenka npusnakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
Knacrepusanus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
Ancam6mu. Soft and Hard Voting. Bagging. Ciyuaiinblii nec.
Merpuueckuii kiaccuduraropbl. KNN. WKNN.

buner 3.
JIuneitnas perpeccusi. LASSO, LARS. CART.
Jepesbs pemennii. UTupopmanmonsslii Beiurpsiil. Ommlka kiaccuuKkaiuu,
sHTponus, kpurepui Jxkunu. [IpyHuHr.

buner 4.
I'moGanbHbIi nouck. Ciydaiineiii nouck. Gridsearch. CiyuaiiHoe
onmyxnanue.baliecoBckasi ONITUMU3AIINSL.
Jluneiinas perpeccus. [lonmmHoMuanbHas perpeccus. ['pedHeBast perpeccusi.

buner 5.
AdaBoost. I'paaneHTHBII OyCTHHT pEIIaonuX 1epPEeBbEB.
Knactepuzanus. AgglomerativeClustering. MeTpuku Kinactepu3anum.

buner 6.

6.1. Ouenka knaccudukanuu. IppextuBHocTh 1o [Tapero. Precision-Recall u ROC kpuskbie.
AUC.

6.2 Heitponnsie cetu. IlepuentponPo3entnarra. O6paTHOE pacpocTpaHeHHe IPaUeHTa.
@yHKIMY akTUBaMK. Softmax.

buner 7.



Jlokanpubiii  mowmck. HillClimb u ero pasmoBumnoctn. Omxkur. I'eHeTHueckuit
AITOPUTM.
Metoa onopHBIX BEKTOPOB. S pa.

Ilepeuennb J1adopaTOPHBIX padoT (MIPUMEPHDbII)

O0mme pekoMeHIAIUM K J1a00paTOPHBIM padoTam: JJis Pa3HbIX YPOBHEW MTOATOTOBKU
CTYZECHTOB MO>KHO HCIOJIb30BATh PAa3HYIO IIIyOMHY peanu3anuu pemeHus. Tak, Ui CTyeHTOB
HETEXHUYECKUX CIIEUAIbHOCTEN 3a/1aHne MOYKET 3aKJII04YaThCsl B IPUMEHEHUH F'OTOBBIX METOJIOB
u3 OUOINOTEK WM 3all0JTHEHUEM MPOITYCKOB B IIpOrpaMmMax, rje 0oJiblias 4acTh MOATOTOBJIEHA
npenojasareneM. s CTyI€HTOB TEXHUYECKUX CHELMAIbHOCTEN 3aaHue OyIeT 3aK/II04aThCs B
peanu3ayy aIropuTMOB 0€3 UCIIOIb30BaHUS TOTOBBIX PELLICHUM.

JIP1.1 Metoas! paboTsl ¢ Tabnumamu B Python. Arperanus n Bu3yanu3amus JaHHBIX.
[TpoBeneHne NEpBUYHOIO aHAIN3A IaHHBIX.

Ilenu: nzyuenue MeTo 0B paboThI ¢ 1aHHBIMU B Python u npoBeneHue nepsuyHOro aHaau3za
JTAHHBIX.

3amanme: 3arpy3ure naracer B pandaspatadpeiiM. BriBenuTe OCHOBHBIE IapameTpbl
naraceta. OnpenenuTe, CKOJIbKO B laTaceTe clyyaeB OTCYTCTBHs MpU3HaKoB. Onpeaenure, CKOJIbKO
IIPU3HAKOB SBJISIOTCS KaTeropuabHBIMU. Busyanusupyiite pacnpesesieHne Npu3HakoB M0 KJlaccaM.
Busyanuzupyiite 3aBUCHMOCTb MEXAY NPU3HAKAMH.

JIP1.2 Hcnonbp30BaHME M CpaBHEHHE alroputMoB kiaccudukamuu: kNN, pemaromue
JIEPEBbSI U UX aHCaMOJIN, JTIOTUCTUYECKAsl PETPECCHUSI.

Llenu: npuMeHeHUe U OLIEHKA AJITOPUTMOB KJIACCU(PHUKALHUH.

3ajanue:

Paznenute natacer Ha oOyyaromuii U BAJIMAALMOHHBIN ¢ COXpaHEHHEM MPONOPLUI KI1acCOB.
Knaccugumupyiite Toukn 3 garacera ¢ mOMOIIbI0 aropuTMoB KNN, JIOTHCTHUECKOW perpeccuu,
CART, cnyuaitHoro neca, CatBoost. IlogOepure nydire napaMeTpbl aarOpUTMOB CIOMOILBIO
BaMJaUMOHHONW BbIOOpkH. CpaBHUTE BpeMs padOThl aNrOpUTMOB U 3aBUCUMOCTH  OT
npenoopaboTKU JaHHBIX.

JIP1.3 Hcnonp3oBaHHME M OLIEHKa anroputMoB perpeccuu. Ilogbop onTHManibHBIX
[IapaMeTPOB PETPECCHH.

[{enu: u3yyeHue aaropuTMOB PETPECCUU.

3ananue:

[TpumenuTe MeTOI JIMHEWHOM perpeccuu JUisl pelieHus 3a1auu Ha fgaracere. JJo0aBbTe B
JlaTaceT MOoJIMHOMUANbHbIe TpU3HaKU. J[00aBisiiTe Npu3HaKy MOKa HE YBUAUTE NepeodydeHue Ha
BanuaanmonHomaaracere. [Ipumenure rpedueByto perpeccuro 1 LASSO, uToOb1 n130aBUTHCS OT
nepeooydeHus.

JIP1.4 OntuMuzanvoHHbIE 3a/1aud U ux pemieHus. [logbop rumnepnapaMeTpoB anropuTMa C
MTOMOIIIBIO METOJIOB ONITUMHU3AIIH

[{enu: u3yueHne anrOpUTMOB PELICHUS ONITUMHU3AIMOHHBIX 3a/1a4.

3ananue:

1 Ontumu3upyiTe IIMHY MapuipyTa B 3aJja4e KOMHBOSDKEPA C TTIOMOIIIBIO aJITOPUTMOB

hillclimb, omxura u reHeTHdeckoro aroput™ma. BeiBe1uTe MOTYyUHUBIIHIACS MYTh U €T0

JUTHHY .

2. OnTUMU3HpYHTE THUIepHapaMeTpbl alropuTMa MAIlMHHOTO OoOydeHHs (Ha BBIOOP) C

MOMOIIBIO CIY4YailHOTO TMOWCKa, TOWCKa MO pemieTke, aiaroputMa hillclimb, renernueckoro
ajropuTMa.

JIP2.1 Knaccudukamnms n3oopaxeHuii u TpanchepHoe o0yUueHue.



[enu: n3yueHne METOI0B TIIyOOKOTO O0Yy4ECHHUS i1 pabOThI C M300paKECHUSIMH.

3aganue:

3arpy3uTe JataceT W CO3JalTe WUTepaTop s MOJETH TIyOoKoro oOydeHHs. 3arpysuTe
npenodydennyo Ha ImageNetcBeprounyio cerb (AlexNet, VGG umum ResNet) u mo6aBpTe K
backbonenonHoCBs3HBI cllol 11 00yueHuss. OOy4uTe HEHPOHHYIO CETh HAa, BU3YyAIM3HWPOBAB
rpadpuk (yHKIMM MOTeph HAa oOOydaromied W BalMJAIIMOHHOW BbIOOpKe. Peanmmsyiite MoIyib
MPUMEHEHUS HEHPOHHOM CEeTH K JaHHBIM, IPOBEPhTE KauyecTBO 00yUEHHUs HAa TECTOBOM BHIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMU ¥ UX BEKTOPHBIMH MTPEACTABICHUSIMHU.
[lenun: nzydeHue Moienei BEKTOPHOTO IIPEICTABICHUS TEKCTOB.
3anaunue:
Ckauaiite ipeoOydeHHbIe BeKTopa isl cioBaps. C MOMOIIbIo JTF000T0 KiaccuukaTopa
mamuHHOTO 00y4eHus (KNN, SVM, CatBoost) kiraccuduiupyiite TEeKCThI U3 1aTaceTa Mo CyMMe
BEKTOpOB ci10B. Kimaccudunupyiite Tekctsl ¢ momonipio LSTM cetn.

JIP3. 1 [Ipumenenue Q-Networks it penieHust IpOCThIX OKPYKEHUH.

Lenu: n3ydenue mpruMeHeHUs] 00y4EHUS C MOAKPEIUICHUEM ISl PEIICHHUH 33]1a4 KOHTPOJIS.
3ananue:

OO0yuuTe NMpocTyro NOTHOCBI3HYI0Q-CceTh /i peieHus okpyxenust LunarLander.

[Tpouenypsl olleHWBaHUS 3HAHUM, yMEHM, (GOPMBI U OpraHU3alUs TEKYIIEro KOHTPOIS
YCIIEBACMOCTH M IIPOMEKYTOUHON aTTECTAUN 00yJaIONTUXCS

Texkyuii KOHTPOJIb yCIIEBAEMOCTH W NMPOMEXKYTOUYHAsl aTTeCTalus CTYJIEHTOB BEAETCS B
cOoOTBeTCTBUU C [10710K€HMEM O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U TPOMEKYTOUYHOM aTTECTALUH
0o0pa3oBaTenbHOI OpraHu3aluu

Texkyuuii KOHTPOJIb YCIIEeBAEMOCTH

Monynpe nenutcs Ha ABa Onoka. Kaxaelii 610Kk BKIIOYaeT B ce0sl M3yuyeHUE 3aKOHYEHHOTO
paszznena, yactu MoayJs.

Texyumwii KOHTPOJIb IO MOMAYIIO OCYIIECTBISETCS MO KaJICHIApHOMY ydeOHOMY rpaduky.
Cpoxku koHTponbHBIX Meponpustuii (KM) wu cpoku mnoaBeneHuss HTOroB mo Mogymto
oToOpaxaroTcsi B pabounx y4yeOHbIX MaHax Ha cemecTp. CTyNEHT JOKEH BBIMOJIHUTH BCE
KOHTPOJIbHBIE MEpOIPHUATHS, MPEAYCMOTpeHHblE MoaylieM K YyKa3aHHOMY CpOKY, ITOCJIE Yero
MpenoaaBaTeNb MPOCTaBIsIeT OalIbHbIE OIEHKH, HAOpaHHBIE CTYIEHTOM IO Pe3yJbTaTaM TEKYIIEro
KOHTPOJIS yCIIeBaeMOCTH 110 Moyto.

KoHTposibHOE MeponpusTHE CUMTAETCS BBIIOJIHEHHBIM, €CJIM 33 HEro CTYAEHT IMOIYy4ui
OIICHKY B Oa/iax HEe HUX€ MHHUMAJIbHOM OIICHKU, YCTAHOBJIEHHON MNpOTpaMMON MOJIYJS IO
JTAaHHOMY MEPOIIPUSTHIO.

CryneHTsl, He CHAABIITHE KOHTPOJIHLHOE MEPONPHUATHE B YCTAHOBIEHHBIN CPOK, MPOJIOJIKAIOT
paboTaTh HaJl HUIM B COOTBETCTBUE C MOPSAKOM, MIPUHSITHIM 00pa30BaTeIbHON OpraHu3aIueil.

IIpomeskyTouHas arrecTauus

DopmMOI TPOMEKYTOUHOU aTTeCTAlMU 110 MO0 SBIISIETCS 3a4ET.

OuenuBanue Moaynga Benercss B COOTBETCTBUMU C [lojiokeHHEM O TEKyIIeM KOHTpOJe
YCTIEeBAaeMOCTH M MPOMEKYTOYHON aTTeCTallUU CTYJEHTOB 00pa30BaTEIbHON OpraHU3alllu.

HanpuMmep, MeToAMKA OLIEHKH 110 PEHTHHTY

CryneHT, BBITIOJIHUBIIIMKA BCE MTPEAYCMOTPEHHBIE YUEOHBIM TUTAHOM 3aJaHUS U CIIABIINN BCE
KOHTPOJIbHBIE MEPONIPUATHS, MOJIYYAET UTOTOBYIO OLIEHKY IO MOYIIIO 3a CEMECTP B COOTBETCTBHU
CO CJIeAYIONIEN IKAJIOU:

PeliTunr Onenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Hesauer




Peiitunr crynenTta mo Moayiio 3a ceMecTp onpezensercs Kak cymma 0ajuioB, MOJIYyYEHHBIX UM 3a
Bce Osoku Mopynsi, 1 0aJTOB 32 MPOMEKYTOUHYIO aTTeCTaIli0. MakCUMalIbHOE KOJTMYECTBO
6ayutoB 3a Moy B ceMecTpe ycTaHaBiIuBaeTcsl paBHbIM 100



