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IMacnmopT ¢oHIa OLEHOYHBIX CPEICTB MO ANCHUIINHE
HU(pPOBbIE PLIHKU

DJIeKTPOHHAsE KOMMeEPIHS U

Neo | KoHTponupyembie TEMbI KonTponupyem | lpyrue oneHoOYHbIE
I | JUCHUILIAHBI 130 cpencTBa
1| KOMIICTCHIIMH
(MX yacTH) Bun HaumenoBanue
1 | BBeneHue BUCKYCCTBEHHBIMMHTEIIJICKT VK-1; IIK-6 Tecr, TecTsl,
HMOCHOBHBIEMETO IIMAIIIMHHOT 000y YSHHUSI onpoc 3a7aHus,
JUTSIpaOOThI CTA0TMYHBIMUIAHHBIMHU KOJUIOKBUYM,
CEMUHAPBI
2 | CuctembIriny00KOroo0yueHus VK-1; IIK-6 Tecr, Joxmanpl, scce,
onpoc CEMUHAPBI
3 | OOy4eHue CrIoKpeIICHHEM VK-1; IIK-6 Tecr, 3aJ1aHus, TECTHI,
3a/1a4a, | CEMHHAapHI,
onpoc JTOKJIAJTbI

OIMCAHME IOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIAM HA PA3JIMYHBIX 3TAIIAX UX ®OPMUPOBAHMUSI,
OIIMCAHHUE IIKAJI OOUEHUBAHUA

®onp oneHouHbIX cpencTB (POC) mperycMaTpuBaeT cieryronee:

— ONHUCaHUE KOMILJIEKCa MoKa3aTesei — J1eCKPUIITOPOB OCBOCHUS KOMIIETEHLIUH B BUJIE
pe3ynbTaToB 00yUeHUsl, KOTOPbIE CTYAEHT MOXKET IPOJEMOHCTPUPOBATH (

— (tabmuma 1). st KOHTPOIS TOCTHKEHUS KaXIOTO U3 HUX MPEIYCMOTPEHBI OIICHOUHBIE
CpeZCTBa B BUJIE€ BONIPOCOB, 3aJaHUN U T.1.;

— 0003HaUYeHNHE KpUTepHeB — IPABIII IPUHATHS PEILIEHUS IO OLIEHKE TIOCTUTHYTHIX
pe3yabTaToOB 00y4eHUs U CHOPMUPOBAHHOCTH KOMITETEHIIUH.

Hampumep, B kauecTBe 1ikasibl olleHuBaHus npuHuMaercs 100-0anbpHasi cucteMa ¢ BbIICICHUEM

(rpaganueit) OLEHOK:

PediTHHT Onenka Ha 3a4eTe
85-100
71-84 3aueTr
60-70
0-59 Hezauer

TUMOBBIE KOHTPOJILHBIE 3ATAHMSI NJI UHBIE MATEPHAJIDI,
HEOBXOJMMBIE JIJISI OEHKW 3HAHWI, YMEHWI 1 (MJTA) OTIBITA
JTESTEJILHOCTH, XAPAKTEPU3YIOIIUE DTATIBI ®OPMUPOBAHUS

KOMIIETEHLUI B IIPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
MMPOTPAMMEI

BrInmyckHUK, OCBOMBIIHNI 00pa30BaTEIbHYIO

nporpaMMy, JIOJDKeH —00JaiaTh

HpO(i)eCCI/IOHaJ'II)HI)IMI/I KOMIIETCHOUAMUA 11O TEMATHYCCKUM MOOYJIAM POTrpaMMBbI:




Kon HaumenoBanue PesynbraTel 00y4deHus
TEMaTH4ECKOTrO
MOAYJIS
Bsenenue B 3HaHuA:
HCKYCCTBCHHBIN — TEOpPETHUUYECKUE OCHOBBI aHAIN3A JAHHBIX U MAILIMHHOTO
WHTEJUIEKT U 00y4eHus;

OCHOBHBIC METO/bI

— cnenuduKa padoThl AITOPUTMOB MATUHHOTO O0yUYEHUS.

MAILIMHHOI'O 06y‘-I€HI/ISI YMenus:
AJ1s1 paboThI € - TPUMEHEHHE METOOB MAIIMHHOTO O0yYEHHUSI, TOJArOTOBKA
TaOJIMIHBIMH JAHHBIX U UHTEpHpPETALUs pe3yJIbTaTOB.
JaHHBIMHA HaBbiku (ONBIT AeSITEJIbHOCTH):
- HHTEPECYETCS HOBBIMU TPEHJIAMH B CBOEH
Mpo)eCCHOHAIBHON OTPACIIH, pACCMATPUBACT MX C TOUKH
3pEHMS IPUMEHEHHUS B CBOEH JEATEIbHOCTH;
- OIIEHUBAET NPUMEHUMOCThH AITOPUTMOB,
BO3MO>KHBIEPUCKH U TTOCIIEACTBHSI OIIMOOK, HAXOAUT
ONTHMAJIbHBICPEIICHUS /TSl padounX 3a1a4
Cucrempl riTyOOKOrO 3HaHun:
00yueHus - TPUHUMUIBI 00YYEHHUS U IPUMEHEHUSI HEHPOHHBIX CETEH.

- apXUTEKTYphl IITyOOKHUX HEMPOHHBIX CETEeH, IPUMEHAEMBIX
B PEILLIEHUU MPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIN30M U300paKEHUN U TEKCTOB;

Ymenus:

- HacTpoWKa HE0OXOJUMOTO OKpYKEHUs I paboThI €
HEUPOHHBIMH CETSIMU.

- [pUMEHEHHE U J100OydYeHuenpeao0ydeHHbIX
HEHUPOHHBIX CeTel U3 JOCTYIHBIX OMOINOTEK

HaBbiku (ONBIT J€eSITEILHOCTH):

- BJAJEET HABBIKOM MPOBEICHHUS ITOJTHOTO UK
BBIUHCIIUTEIBHOIO SKCIIEPUMEHTA, OTPAKEHMSI X011
BBITIOJTHEHUS IPOEKTA U MOJIy4YEHHUs PE3YJIbTAaTOB B
oTueTax U JOKyMEHTAIWH;

- BJIAJICET HABBIKOM MCIIOJIb30BaHUs CYIECTBYIOIINX
IPOTrpaMMHBIX OMOIMOTEK U MOJETIeH, CO3TaHUs
IIPOrpPaMMHBIX peaau3aluil rTyO0OKUX HEHPOHHBIX ceTel




OO0yuenue ¢ 3HaHun:

MOJIKPETIIICHUEM - TEOpPETUYECKHE OCHOBBI M aJITOPUTMBI OOYUCHUS C
MOIKPETICHUEM;

- mpuMeHeHHe O0yUYeHHsI C TIOAKPEIUICHUEM IS
NPAaKTUYCCKHX 3a/1a4.

Ymenus:

- BBIOOp M peanu3aiys aaropuTMOB 00yUYSHHS C
MOJIKPEIICHUEM C YYETOM CIenn(DUKA 3aa9u

- ajanTaiys U HacTPOHKa aJropUTMOB OOyUEHUS C
TIOJIKPETUICHUEM T10]] OTIPE/ICIICHHYIO CPe/Ly.

HaBbiku (ONbIT JeATEIbHOCTH):

- WHTepecyeTcs HOBBIMH TPCHIAMH B CBOCH
npoeCCUOHATLHON OTPACIIH, PACCMATPUBACT UX C TOUKU
3pEHUs IPUMECHEHHSI B CBOCH NI TEIIBHOCTH;

- BJIAACCT HABBIKOM HMCIIOJIb30BaHHA CYHICCTBYIOIIUX
POTPaMMHBIX OMOJIMOTEK U MOJIEIICH, CO3TaHHMSI
POTrPAaMMHBIX pean3aliii Ha OCHOBE aJITOPUTMOB
00yueHHsI C TIOJKPEIIICHUEM

CpencrBa Ay OLCHKH Pa3IMYHBIX YPOBHEH (POPMHUPOBAHHS KOMIIETCHIIUH 110 KaTEropusiM
«3HATBhY, «YMETbY», «BIAJCTh» 00ECIECUMBAIOT PEAIM3alMI0 OCHOBHBIX MPHUHIIUIIOB KOHTPOIIS,
TakKUX  Kak O00BEKTUBHOCTD U HE3aBUCUMOCTb, MIPaKTUKO-OPUEHTUPOBAHHOCTD,
MEXIUCIUIIIIMHAPHOCTb.

C yd4eTroM 3TOro KOHTPOJIbHBIE BOMPOCH (3amanusd, 3amaun), Bxoasmue B DOC, mus
pa3IMYHBIX KATETOPHU U YPOBHEN OCBOEHHUS KOMIIETEHIIUN MOTYT UMETh CJIEYIOLIUN BU/I.

3HATDH
IIpumepsnr:
1 Twumnel 3a1a4 MaIMHHOTO 00YYEHMSI U KJIACCHI ITOPUTMOB, K HUM ITPUMEHSIEMBIE.
2. OCHOBHBIE HaNpaBJICHUS PA3BUTHUS UCCIIEIOBAHHUI B 00JIACTH CHCTEM UCKYCCTBEHHOTO
MHTEJJIEKTA.
3. Teopernyeckne OCHOBHI ANITOPUTMOB MAITUHHOTO O0yUEHUSI.
YMETD Ilpumepsr:
1 TloAroToBUTH AaHHBIE K HCIIOIB30BAHUIO AITOPUTMA MAIIIMHHOTO O0yYEHUSI.

2. OneHnBars Kau4eCTBO pEIIeHUI CUCTEM MAIIMHHOTO O0yYeHHUS.

3. AnanTupoBaTh aJTOPUTMbI MAIIMHHOTO OOYYEHUS K PEIICHHUIO TPAKTUYECKUX 3aj1au.
BJIAIETDH
Ipumepsr:

1 Metononorus pa3paboTKH pelIeHn MAaIlIMHHOTO 00y4YeHusl.
[TprMepsl MPaKTUYECKOrO MPUMEHEHHSI ADXUTEKTYP UCKYCCTBEHHOI'O MHTEIIIEKTA.
3. Mertoap! OHJIalH TECTUPOBAHUS PEIICHUH MAITMHHOTO O0YyYeHUSI.

N

METOAAYECKHUE MATEPUAJIBL, ONPEAEJAIOHIHUE ITIPOLELYPbI
OLNEHUBAHWA 3HAHUHW, YMEHUHU U (MIH) OIIBITA JESTEJIBHOCTH,
XAPAKTEPU3YIOIIUE O3TAIIBI POPMHUPOBAHUA KOMIIETEHIIUA

[Tpumepsl (MakeThl) METOAMYECKUX MATEPHANIOB, OMPEIENAIOIINX IPOLETypbl OLEHUBAHUS
3HaHWW, YMEHUH U (MJIM) ONIBITA AEATEIbHOCTU



HaumeHnoBanue Kparkas xapakTepucTuka IIpencrasiienue
OLICHOYHOI0 OLICHOYHOI'0 CPEACTBA OLICHOYHOI0 CpPeICTBA
cpeacrsa B oHnae
Texkymui KOHTPOJIb CpencTBo IpoBEpKH OCBOEHUS Komruiekts! OuneToB
yYCIEBAEMOCTHU YPOBHEH «3HATh)», KYMETH» (3amanuii)

KommuiekT 0ui1eToB (MpuMepHbIii)
buner 1.
11 BaiiecoBckuii kinaccugukarop. Onenka npusnakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
1.2 Knacrepuszamus. KMeans, kMeans++, MeanShift, DBSCAN.

burner 2.
2.1 Aucam6im. Soft and Hard Voting. Bagging. Ciyuaiinsiii jiec.
2.2 Merpuueckuii knaccuduraropsl. KNN. WKNN.

buner 3.

3.1 JIuneiinas perpeccus. LASSO, LARS. CART.

3.2 epess pemenuii. UahopmanroHHbil BRIUTphIL. OmunoKa Kiiaccu(puKamnmy,
sHTponus, kputrepui />xunu. [IpyHuHr.

buner 4.

4.1 TnoGanpublii nouck. Ciyuaitaelidi mouck. Gridsearch. Cuyuaiinoe
omyxnanue.baliecoBckas onTuMuU3anus.

4.2 Jlunerinas perpeccusi. [lommHOMuanpHas perpeccusi. ' peOHeBas perpeccus.

buner 5.
5.1 AdaBoost. I'paareHTHBIH OYCTHHT PELIAIONINX JI€PEBHEB.
5.2 Knacrepusanus. AgglomerativeClustering. Metpuku kiactepu3anu.

buner 6.

6.1. Onenka kiaccudukaruu. dpdextuBHOCTh 10 [Tapero. Precision-Recall u ROC

kpussle. AUC.

6.2 Hetiponnsie cetu. [lepuentporPo3entmarra. OOpaTHOE pacpoCTpaHEHUE TPATUCHTA.
Oynkiuu aktuBaiuu. Softmax.

buner 7.

7.1 Jlokaneuenii mouck. HillClimb u ero pasnoBumHoctu. Omxur. ['eHeTHuecKwii
AIITOPUTM.

7.2 MeToJ OnOpHBIX BEKTOPOB. Smpa.

Ilepeyensb J1adopaTOpHBIX padoT (MIPUMEPHbIA)

O0mme pekoMeHIaUMH K J1a00paTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEHN IOATOTOBKU
CTYJ€HTOB MO>KHO MCIOJIb30BaTh Pa3HyIO INIyOUHY peanu3aiuu pemenus. Tak, [Uis CTyAeHTOB
HETEXHNYECKUX CIIEUANBHOCTEN 3a/1aHNE MOKET 3aKIII0YaThCsl B IPUMEHEHUH TOTOBBIX
METOJI0B M3 OMOIMOTEK WIIM 3aII0JTHEHUEM IIPOIYCKOB B MPOTrpaMMax, rie 0oJblias 4acTh
MOJrOTOBJIEHA ITpernoiaBaTeneM. [t CTyIeHTOB TEXHUUECKUX CIIeUalIbHOCTE! 3a1anue Oyaer
3aKJII0YaThCS B Pean3alliy alfOPUTMOB 0€3 UCIIOJIb30BaHUs TOTOBBIX PEIICHUH.

JIP1.1 Metonsl pabotel ¢ Tabnuiamu B Python. Arperamust U Bu3yanu3anusi JaHHBIX.
[TpoBeneHne NEPBUYHOIO aHAIN3A JaHHBIX.



[lenu: u3yuyeHue MeTONOB pabOThI ¢ JaHHBIMH B PythOn u mpoBeleHHE MEPBUYHOTO
aHaJIn3a JaHHBbIX.

3aganue: 3arpysute nmaracer B pandasmartadpeiiM. BeiBeauTe OCHOBHBIC MapameTphI
natacera. Omnpenenure, CKOJIbKO B JaTaceTe CiIy4yaeB OTCYTCTBHMS Ipu3HaKoB. Ompenenure,
CKOJIBKO MPU3HAKOB SIBJIAIOTCS KaTeropualbHbIMU. Busyanusupyiite pacnpeneneHue npu3HaKoB
0 KJ1Iaccam. Busyanus3upynre 3aBUCUMOCTb MEXAY IPU3HAKAMH.

JIP1.2 Hcnonk3oBanue M cpaBHeHHE anroputMmoB kinaccudukanuu: KNN, perrarorime
JIepeBbs M UX aHCaMOJIM, JTIOTUCTUYECKAs! PerpecCHsl.

Llenu: mpuMEHEHUE U OLIEHKA AJITOPUTMOB KJIACCH(HUKAIIUH.

3ananue:

Paznenure naracer Ha OOyyaromMii W BaJUJAMOHHBIA C COXpPAaHEHUWEM MPONOPIHA
xiaccoB. Kimaccupuuumpyiite Touku u3 naracera ¢ nomouipto anroputmMoB KNN, sorucrudeckoit
perpeccun, CART, ciyuaiinoro neca, CatBoost. IToxGepute mydire mapameTpsl aaropuTMOB
CIIOMOIIbIO BaIMJIALIMOHHON BbIOOpKU. CpaBHUTE BpeMs pabOThl AJIFOPUTMOB M 3aBUCUMOCTb OT
npeno0pabOTKN JaHHBIX.

JIP1.3 MHcnonp3oBaHWe M OLEHKA aJrOPUTMOB perpeccuu. llogbop onTUMalbHBIX
apaMeTPOB PETPECCHH.

Llenu: u3y4eHue anropuTMOB PETPECCHH.

3ananue:

[TpumenuTe MeTO JINHEHHOM perpeccuu JUlsl pelieHus 3a1a4u Ha fgaracere. J{o0aBbTe B
JlaTaceT MOJIMHOMUANbHBIE IpU3HaKU. Jlo0aBisiiTe MpU3HaKy MOKa HE yBUIUTE IepeoOydeHune
Ha BaJMaanMoHHomaatacete. [lpumennte rpedneByro perpeccuro 1 LASSO, uToOb1 n30aBUTHCS
0T nIepeoOyUYeHHUS.

JIP1.4 OntuMu3alMOHHbIC 3a/1a4k U KX petieHus. [Ton0op rumnepnapaMeTpoB airopuTMa ¢
TIOMOIIBIO METOJIOB ONITUMH3AIIUH

Lleny: n3yueHne anropuTMOB PEIICHNS ONITUMH3ALMOHHBIX 33/1a4.

3amaunue:

1 OntuMu3upyiTe JIMHY MapIIpyTa B 33/1a4€ KOMHBOSDKEPA C IOMOIIBIO alTOPUTMOB

hillclimb, omxura u renerndeckoro anroputma. BeiBenuTe Nomy4nBIIMACS MYTh U €T0

JUTHHY.

2. OnTuMH3upyHTEe TUIEepHapaMeTpbl aNropuTMa MAaIIMHHOTO 00ydeHust (Ha BbIOOp) C

HOMOIIBIO CIyYaifHOrO TOKCKa, moucka mo pemietke, amropurma hillclimb, renernueckoro
ATOPUTMA.

JIP2.1 Knaccudukanms nzodpaxxeHnii u TpanchepHoe ooyueHue.

Llenu: n3yyeHre METOA0B IIIyOOKOro 00y4eHus Al paboThl ¢ H300paKEHUSIMH.

3amanue:

3arpy3uTe JaTtaceT U COo3/aifTe UTEpaTop s MOJAEIM IIyOOKOro oOydeHus. 3arpy3ure
npenooydennyo Ha ImageNetcseprounyio ceth (AlexNet, VGG umu ResNet) u go6aBbTe K
backbonenomHocBs3HbIH cioii s 00yueHus. OOyunuTe HEHPOHHYIO CETh Ha, BU3YalM3HMPOBAB
rpadpuxk QyHKIMH ToTeph Ha oOyuarolledl M BaJduJalMOHHON BbIOOpKe. Peamusyiite Momynb
PUMEHEHUS] HEHPOHHOM CETH K JaHHBIM, TPOBEPHTE KaUYeCTBO 00yUEHHs Ha TECTOBON BBIOOPKE.

JIP2.2 PaboTa ¢ TEeKCTaMU M UX BEKTOPHBIMU MPEACTABICHUSIMU.
[enu: n3ydyenrne Moiesield BEKTOPHOTO MPEICTABICHUS TEKCTOB.
3agaHue:
Ckauaiite npenoOydeHHbIe BeKTOpa Jytst ciioBapsi. C MOMOMIBIO JTF0O0T0 KitaccudukaTopa
mammHHOTO 00yueHus (KNN, SVM, CatBoost) kinaccudurmpyiite TEKCTHI U3 1aTaceTa o CyMme
BEKTOpOB ci10B. Kitaccudummpyiite TekcTsl ¢ momorpio LSTM cetn.



JIP3. 1 Ilpumenenne Q-Networks st pemeHus mpocThiX OKPYKEHUH.

Lenu: u3y4yeHue npuMeHeHus 00yUYeHHUs C MOJIKPEIICHUEM IS PELIeHUH 3a1au KOHTPOJISL.
3ananue:

OOyunTe MPOCTYIO MOJHOCBA3HYI0Q-CceTh 11 pemreHus okpy»xenus LunarLander.

ITponieryps! olieHUBaHUs 3HaHUM, yMEHUH, (GOPMBI U OpraHU3alMs TEKYIEro KOHTPOJIs
YCIIEBaEMOCTH M MTPOMEKYTOUYHOM aTTeCTAIlK 00yUYarOIIUXCS

Texylmuii KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOYHAsl aTTECTAlUs CTYIEHTOB BEJETCS B
coorBercTBUM C IlomokeHMeM O TEKylmeM KOHTPOJE YCIEBAEMOCTU M IPOMEXKYTOYHOU
aTTecTaluyu oOpa3oBaTeIbHOW OpraHU3alu

Tekymuii KOHTPO/Ib YCIIEBAEMOCTH

Monynbs nenutes Ha Ba 61o0ka. Kax bl 670K BKIItOYaeT B ce0sl U3yueHHE 3aKOHUEHHOTO
paszaena, yactu MoayJs.

Tekymuilt KOHTPOJIL IO MOIYJII0 OCYLIECTBIIAETCS 110 KAJIEHIAPHOMY Y4eOHOMY IpaduKy.
Cpoxku koHTposbHbIX Mepornpustuii (KM) u cpoku mnonaseneHuss uToroB mo Mojayiito
oToOpakatoTcsi B pabouux yueOHbIX IU1aHax Ha cemecTp. CTyIEHT JOJDKEH BBIIOJHUTH BCE
KOHTPOJIBHBIE MEPONPHUATHS, IPELyCMOTPEHHbIE MoOayneM K YKa3aHHOMY CPOKY, IOCJIE 4ero
IpernojiaBaTesb MpOCTaBiseT OalibHble OLEHKH, HaOpaHHbIE CTYJEHTOM II0 pe3yJbTaTraM
TEKYILEro KOHTPOJISL YCIIEBAEMOCTH 110 Moayiito.

KOHTponbHOE MEPONPUITHE CUUTAECTCS BBIOJHEHHBIM, €CIIM 32 HErO CTYIEHT IOJIyYH
OLICHKY B Oajulax He HM)K€ MUHUMAJIbHOW OLIEHKH, YCTAHOBJIEHHOM NpOrpaMMoON MOJIyJisd IO
JAaHHOMY MEPOIIPUSATHIO.

CryneHTbl, HE CHAaBIIME KOHTPOJIBHOE MEpOINPUATUE B YCTAHOBJIEHHBIH CpOK,
IPOJOJDKAIOT paboTaTh HaJl HUM B COOTBETCTBUE C HOPSAKOM, HPUHATHIM 00pa30BaTeNIbHON
OpraHu3aIUen.

IIpomexyTounasi arrecTanus

DopMOI IPOMEKYTOUHON aTTECTALMK 110 MO0 SIBISIETCS 3a4eT.

OuenuBanue Mopayns Benercs B cOOTBETCTBHM ¢ [lonokeHMeM O TEKylieM KOHTpPOJE
YCIEBAaEMOCTH M MPOMEKYTOUHON aTTeCTallUU CTYJEHTOB 00pa30BaTEIbHON OpraHu3alltu.

Hanpumep, MeToAHKA OLIEHKH 110 PEHTHHTY

CtryzeHT, BBINOJHUBIINN BCE MPEAYCMOTPEHHbIE YUEOHBIM IJIAHOM 3aJIaHUS M CHABLIMM
BCE€ KOHTPOJIBHBIE MEPOIPUATHSA, IOJy4aeT HMTOrOBYIO OLIEHKY 10 Monymnro 3a cemectp B
COOTBETCTBUU CO CIEAYIOIIEH IIKAIOM:

PeiiTunr Onenka Ha 3a4erte
85-100
71-84 3aueTr
60-70
0-59 Hezauer

Peittunr cryaenTa mo Moay:iro 3a ceMecTp onpeensieTcsi Kak cymma 0alijioB, MOTYyUYEHHBIX UM
3a Bce 0s1ioku Mojtyiis, u 6ajuioB 3a MPOMEXKYTOUHYIO aTTecTalno. MakcuManbHOE KOJIUYECTBO
6ayutoB 3a Moyib B ceMecTpe ycTaHaBiIuBaeTcst paBHbIM 100

[IporpamMmy coctaBui:
Cr.mpen . Mypzabekxoa M.U.
(momxnocts, ©.1.0.)







