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OHI/ICAHI/IEMHOKA3ATEJIEI7'I N KPUTEPUEB OHIEHUBAHUA
KOMIIETEHIIUU HA PA3JIMYHBIX 3TAITAX UX ®POPMUPOBAHUA,
OINMCAHHME HIKAJI OHEHUBAHUA

®onn oneHouHbIX cpeactB (POC) npegycMaTpuBaeT cleayroliee:

- ONMCaHWe KOMIUIEKca MoKa3aTeei — JECKPUIITOPOB OCBOCHHS KOMITETCHIIHI B BUJIE
pe3yIbTaTOB 00YUEHUS, KOTOPBIE CTYACHT MOXKET IPOJIEMOHCTPUPOBATH (

- (tabmmua 1). {1t KOHTPOJIS TOCTYKEHHS KQXK0TO M3 HUX TPETyCMOTPEHBI OIICHOYHbIE
CpeZAcTBa B BUJIEC BONIPOCOB, 3aJaHUN U T.1.;

- 0003HaueHHE KPUTEPHEB — MPABHJ MIPUHATHS PEIICHHS 1O OIEHKE JOCTUTHYTHIX
pe3yabTaToB 00y4eHUs ¥ C(HOPMUPOBAHHOCTH KOMITETEHIIUH.

Hampumep, B kadecTBe MIKaJIbl OleHWBaHMs puHUMaeTcs 100-0anpHas cucteMa ¢ BhIJICICHUEM

(rpamanueit) OLEHOK:

PeliTuHr Onenka Ha
3ayere
85-100
71-84 3aueT
60-70
0-59 He3zauer

TUMOBBIE KOHTPOJILHBIE 3AIAHUSI WJIM UHBIE MATEPHAJIDI,
HEOBXOJINMBIE JIUISI OLIEHKY 3HAHWI, YMEHWI M (MJIN) ONBITA
JNESITEJILHOCTH, XAPAKTEPU3YIOIIUE DTATIBI ®OPMUPOBAHMSI

KOMIMETEHILIUI B MIPOLIECCE OCBOEHUSI OBPA3OBATEJIbHOI

MMPOTPAMMBI

BbInyckHHK, OCBOMBIIMI 00pa3oBaTeNbHYIO IpOrpaMMy, JOJDKEH 00JanaTh
po(heCCHOHATLHBIMUA KOMITETCHIIMSIMY 110 TEMATHYSCKUM MOJTYJISIM TPOTPAMMBI:

Kon HanmenoBanue PesynbraTel 00ydeHus
TEMAaTHYECKOT'O
MOAYJIst
BBenenue B 3HaHus:
HCKYCCTBEHHBIN - TEOpPETHYECKHE OCHOBHI aHAJIN3a JAHHBIX U MAITUHHOTO
WHTEIEKT U oOy4eHus;
OCHOBHBIE METOEI - cneruduka paboThl AITOPUTMOB MAIITMHHOTO O0YYCHHS.
MAIIIHHOTO OOYYeHHs YmMmennsa:
TSt pabOoTHI € - TpPUMEHEHHE METOJ0B MAIIMHHOTO O0Y4YEeHHUS, TOATOTOBKA
TaOIUYHBIMHA JAHHBIX U UHTEPIIPETALMS PE3YIbTaTOB.
JaHHBIMHU HaBbIkH (ONBIT IEATEJILHOCTH):

- HHTepecyeTcsl HOBBIMU TPSHIIAMH B CBOCH
npodeCcCHOHATIBHOM OTPACIIH, PACCMATPUBACT UX C TOUYKH
3pEHHUSI IPUMECHEHUSI B CBOCH JICATCILHOCTH;

- OICHUBACT NPUMCHHUMOCTDb AJITOPUTMOB,
BO3MOXXHBICPUCKH U TIOCIESICTBHS ONTMOOK, HAXOIUT
ONTUMAJIIBHBICPCIICHUA JIA pa60“H/IX 3a1a4




CucreMsblI NITyOOKOTO
o0yueHus

3HaHUA:

MPUHLIUIBI 00yYeHUS U IPUMEHEHUS] HEPOHHBIX CeTel.
APXUTEKTYPHI IITyOOKUX HEMPOHHBIX CETEH, MPUMEHIEMBIX
B PELIECHUH MPAKTUYECKUX 3a1a4

CBSI3aHHBIX C aHAJIN30M M300paKEHUH U TEKCTOB;

YMmenus:

HACTpOWKa HEOOXOIUMOTO OKPY>KEHUs ISl paboThI ¢
HEUPOHHBIMH CETSIMU.

MPUMEHEHHE U 1000yUYeHUenpe100yIeHHBIX
HEUPOHHBIX CETEH M3 JOCTYITHBIX OMOIHOTEK

HaBbiku (ONBIT 1€SITETbHOCTH):

BJIa/Ie€T HABBIKOM MTPOBEEHUS MOJIHOIO LUK
BBIYHUCIIUTEILHOTO YKCIIEPUMEHTA, OTPAXKEHUS X0/1a
BBITMIOJTHEHUSI IPOEKTA U MOJyYEHUs Pe3yIbTaToB B
OoTueTax M JIOKYMEHTAallUH;

BJIaJIe€T HABBIKOM HCIIOJIb30BaHMSI CYILIECTBYIOLIIX
MPOrPaMMHBIX OMOTUOTEK U MOJIETICH, CO3TaHHUs
MPOTPaMMHBIX peau3aluii rTyO0OKUX HEHPOHHBIX CeTeH

OOyueHnue ¢
MOJIKPETUICHUEM

SHaHug:

TCOPCTUUCCKHUC OCHOBBI U aJITOPUTMBI O6y‘-I€HI/I$I C
IMOAKPCIIIICHUEM

IMPUMCHCHUC 06y‘-IeHI/I}I C MOAKPCIIJICHUCM JJI1
IMMPAKTUYCCKUX 3aaa4v.

YMmenuns:

BBIOOD U peanu3alus alrOpuTMOB O0yUEHUS C
HOJKPEIJICHUEM C YUeTOM CIeUupUKH 331241
aJianTanus U HacTpoWKa alropuTMOB O0yUEHUs C
HOJKPEIUIEHUEM I10]] OIIPEEICHHYIO CPEedy.

HaBpbiku (ONBIT 1€ TEJILHOCTH):

WHTEPECyeTCs HOBBIMH TPEHJIAMU B CBOCH
npodecCHOHATBHOM OTPACIH, pACCMATPHUBACT MX C TOUYKH
3peHus MPUMEHEHUS B CBOCH JIEATENLHOCTH;

BJIQJICCT HABBIKOM HCITOJIb30BaHUS CYIIECTBYFOIINX
MPOrpaMMHBIX OMOJIMOTEK U MOJIEIeH, CO3aHUs
MIPOrPaMMHBIX PeaTu3aIliii Ha OCHOBE aJrOPUTMOB
00y4YeHUs C TIOJKPETIICHUEM

CpeI[CTBa JUI OLICHKU PAa3JIMYHbIX ypOBHeﬁ (I)OpMHpOBaHI/Iﬂ KOMIIETEHITUH I10 KaTeropusim
«3HaTb», «YMCTb», «BJIAACTH» 00ecIeYnBaT paimn3anio OCHOBHBLIX IPUHIMUIIOB KOHTPOJIA,

TaKHuX KakK 00BEKTHUBHOCTD

MCKIUCHUIITIMHAPHOCTD.

n HC3aBUCHUMOCTD, MPAKTUKO-OPUCHTUPOBAHHOCTD,

C yderoM 3TOro KOHTPOJbHBIE BOMPOCH (3amaHus, 3amauu), Bxojsamme B POC, mns
Pa3IMYHBIX KATETOPUHA U YPOBHEW OCBOEHUS KOMIIETEHIIMI MOTYT UMETh CJIETYIOIIUN BA/L.

3HATDH
IIpumepsr:

1. Tunsr 3aJa4 MalllMHHOI'O O6y‘{eHI/I$I " KJIACChI AJITOPUTMOB, K HUM IPUMCHACMBIC.
OcHOBHBIE HaIpaBJICHUA pa3BUTUA I/ICCJ'IeJIOBaHI/Iﬁ B 00JIACTU CHCTEM HCKYCCTBCHHOT'O

HHTCIIJICKTA.

3. Teoperuueckne OCHOBBI AITOPUTMOB MAITMHHOTO O0YYEHHS.




YMETD IIpumepsnr:
[ToAroToBUTH JaHHBIE K UCTIOJIB30BAHUIO AJITOPUTMA MATMHHOTO O0y4EHHS.
2. OueHMBaTh Kau€CTBO PEIICHUN CHCTEM MAIIMHHOTO O0YYEHHUSI.
3. AantupoBaTh aITOPUTMBI MAIIMHHOTO 00YUEHUS K PELICHUIO MPaKTHUECKUX 3a/1a4.
BJIAJETDH
IIpumepsr:
Mertononorust pa3paboTKH peleHHH MAaIlIMHHOTO 00yYEeHHS.
[IpuMepsl IpakTHYECKOr0 MPUMEHEHHS apXUTEKTYP UCKYCCTBEHHOTO MHTEIIEKTA.
3. Mertonbl OHJIAiH TECTUPOBAHUS PEIICHUI MAIIMHHOTO 00y4YeHHUS.

—

N =

METOANYECKHE MATEPUAJIbL, ONPEAEJIAIOIIUE ITPOHEAYPBI
OLHEHMUBAHUA 3HAHUU, YMEHUU U (MJIN) OIIBITA AEATEJIBHOCTHU,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUSI KOMIETEHIIUIA

[Tpumepbl (MakeTbl) METOAWYECKMX MAaTEpUaJIOB, OIPEACINISIONINX MPOLEAYPbl OLICHUBAHUS
3HAaHUU, YMEHUH U (UJIM) OMbITA IEATEIbHOCTH

HanmeHoBanue Kparkas xapakrepucruka IIpencrasiienune
OLICHOYHOI 0 OLICHOYHOI'0 CpelacTBa OLICHOYHOI'0 CPeACTBa
cpeAcTBa B (hone
Tekymii KOHTPOJIb CpencTBo NpoBEPKU OCBOCHHMS Komrutekts! OnneToB
yCIIEBAEMOCTH YPOBHEH «3HATbY, KYMETh (3agaHuit)

KoMmuiekT 0M/1eTOB (IPUMEPHBI)
burer 1.
1.1 BaifecoBckuii kiaccudukarop. Ouenka npusHako (Gaussian, Bernoulli,
Multinomial). EM anroputm.
1.2 Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Ciy4aiiasiii jec.
2.2 Metpuueckuii knaccuduraropsl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccusi. LASSO, LARS. CART.

3.2 NepeBss pemenuil. MTHpopmannonsslii BeMrpsi. Ommnbdka kiaccudukanuy,
sHTponus, kpurepuid Jlxunu. [IpyHuHr.

buner 4.

4.1 TI'nmoGanbuelii nouck. Cmyuaitaeiii mouck. Gridsearch. CmyuaiiHoe
omyxxnanue. baiiecoBckasi OnTHMU3AITHS.

4.2 Jluneiinas perpeccus. [lonmHomuanbHas perpeccus. [ peOHeBast perpeccusi.

buner 5.
5.1 AdaBoost. ['pagneHTHBIN OYCTHHT PEUIAIONINX JIEPEBHEB.
5.2 Knacrepuzauus. AgglomerativeClustering. MeTpuku KinacTepu3anuu.

burner 6.

6.1. Ouenka kiaccupukamuu. IpdexruBHocTh 10 [Tapeto. Precision-Recall 1 ROC

kpusble. AUC.

6.2 Heitponnsie cetu. [lepuentponPo3en6narra. ObpaTHOE pacrpocTpaHeHHUE TPaIUeHTA.
OyHKIMK akTUBaNUU. Softmax.



buner 7.

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

7.2 MeTtoa ONOpHBIX BEKTOPOB. SAapa.

Ilepeyenns J1aGopaTopHBIX padoT (MPUMeEPHbIii)

O0mue pexoMeHIanMM K J1a00paTOPHBIM padoTaM: Ui Pa3HbIX YPOBHEH IIOATOTOBKU
CTYJEHTOB MO>KHO HCII0JIb30BaTh Pa3Hyo INTyOUHY peanu3aluu pemenus. Tak, s cTyAeHTOB
HETEXHUYECKUX CIEUAIBHOCTEN 3alaHue MOKET 3aKJII0YaThCsl B IPUMEHEHUH F'OTOBBIX
METOJIOB U3 OMOIMOTEK WIIM 3alI0JIHEHHEM MIPOITYCKOB B MPOrpaMMax, rje OoJiblias 4acTh
MOJrOTOBJICHA IperoiaBareneM. [ CTyAeHTOB TEXHMUYECKHUX CIIeUaIbHOCTE! 3a1aHue OyIeT
3aKJII0YAThCS B PeaIU3aluy aJITOPUTMOB 0€3 MCIIOJIb30BaHUS TOTOBBIX PELICHUH.

JIP1.1 Meronbl pabotsl ¢ Tabnuuamu B Python. Arperanus u Bu3yanuzauus JaHHBIX.
IIpoBeneHne NepBUYHOIO aHAIN3A JAHHBIX.

enu: n3ydenue MeToJ0B paboThl ¢ AaHHbIMH B Python u mpoBeneHue nepBUYHOIO
aHaJM3a JaHHbIX.

3amanme: 3arpysure gataceT B pandasgatadpeiim. BwiBeawTe OCHOBHBIE IMapameTphl
natacera. Omnpenenure, CKOJIbKO B JaTaceTe CIydyaeB OTCYTCTBHUS Ipu3HakoB. Onpenenwure,
CKOJIBKO IPU3HAKOB SBJISIOTCS KaTeropuaibHbIMU. Busyanusupyiite pacnpeneneHne npru3HaKkoB
10 KJ1accaM. Busyanusupyiite 3aBUCUMOCTb MEXy IPU3HAKAMHU.

JIP1.2 Hcnonp3oBaHHEe M CpaBHEHUE anropuTMoB kiaccudukanuu: kNN, pemaromue
JIEPEBbs U UX aHCaMOJIH, JIOTUCTUYECKAs! PErpeccusl.

Llenu: npuMeHeHHUE U OLIEHKa AJITOPUTMOB KJIacCH(UKaLUu.

3ananue:

Paznenute nmaracer Ha oOyd4aromuMil M BaJMJALMOHHBIA C COXpaHEHHUEM HpPONOpPLUI
kiaccoB. Kiaccupuuupyiite TOUku U3 maracera ¢ momMoibio anroputMoB kNN, moructuyeckoin
perpeccun, CART, ciyuaitHoro neca, CatBoost. [lonbepute nydiire napamerpsl airopuTMOB
CIIOMOIIIBIO BaJIMIallMOHHOM BBIOOPKHU. CpaBHUTE BpeMsl pabOThI aITOPUTMOB M 3aBUCUMOCTb OT
npenoOpaboTKU TaHHBIX.

JIP1.3 Hcnonb3oBaHue MU OLIEHKa alrOpuTMOB perpeccud. llogbop onTumanbHbBIX
[IapaMeTPOB PETPECCUM.

[enu: n3yveHue alropuTMOB PErPECCHUH.

3amanue:

[Ipumenurte MeTo1 IMHEHHOM perpeccuu JUisl pelieHus 3a1auu Ha fgaracere. Jo6aBbTe B
JlaTaceT MOJIMHOMUAJIbHbIE PU3HAKU. J[00aBisiiTe MpU3HAKH ITOKA HE yBUIUTE NepeoOyueHue
Ha BajupanronHomaaracere. [Ipumenure rpedueByto perpeccuto u LASSO, uToOb1 n30aBUTHCS
0T nepeoO0yyeHHUs.

JIP1.4 OnTuMu3anMoHHble 3a7a4i U UxX pemenus. [lon6op runepnapameTpoB airopurma ¢
MIOMOUIbI0 METOJJOB ONTUMH3ALUI

Lenu: u3yyeHue alrOpuTMOB peIIeHHUs] ONTUMU3ALMOHHBIX 3a/1a4.

3amanue:

1. OnTuMuU3MpyHTE [UIMHY MapuIpyTa B 331a4e KOMUBOSDKEPA C IIOMOIIIBIO aJITOPUTMOB

hillclimb, omxura u reHeTHYECKOTO aroOpuT™Ma. BBIBEIUTE MTOTYIUBIIUICS ITyTh U €TO

JUIAHY.

2. OnTuMM3UpyiTe TUIepHapaMeTpbl aJIropuTMa MAIIMHHOTO 0o0y4yeHusi (Ha BBIOOp) C

MIOMOIIBIO CIY4YaHOTO TOMCKa, MOUCKa Mo pemierke, aiaropurMa hillclimb, reneruueckoro
aJNropuTMa.



JIP2.1 Knaccuduxanms nzo0pakeHuit U TpaHcepHoe o0yueHHe.

enu: nzydyeHue MeTo10B rITyOOKOTO 00YUICHHS 1T paOOTHI C M300paKEHUSIMH.

3amanue:

3arpy3uTe JaTaceT W CO3JalTe WUTEpaTop JIA MOJICIH TIyOOKOro oOydeHus. 3arpy3ure
npenodyuennyo Ha ImageNetcBeprounyro ceth (AlexNet, VGG unu ResNet) u no6aBbTe K
backbonenonHocBs3HbIN cioil g o0yueHusi. O0yunTe HEHPOHHYIO CETh Ha, BU3yaJU3UPOBAB
rpaduk (QyHKIMK TOTEph Ha OOydyarolled W BaTMIAIMOHHON BBIOOpKE. Peamusyiite Momynb
MPUMEHEHUST HEHPOHHOM CETH K JIAHHBIM, POBEPHTE KaueCTBO OOYUYCHHS HA TECTOBOM BBIOOPKE.

JIP2.2 PaGota ¢ TeKkcTaMu M UX BEKTOPHBIMU MPEACTABICHUSIMH.
Ienun: nzydyenne Mozeel BEKTOPHOTO NPEACTABICHUS TEKCTOB.
3anaHue:
CkauaiiTe npenoOy4eHHbIe BeKTOpa A ciaoBaps. C moMoIbko 1000ro Kiaccugpukaropa
MammHHOTO 00yueHus (KNN, SVM, CatBoost) knaccuduiupyite TEKCTHI U3 aTacera Mo CymMMme
BeKTOpoB ci0oB. Kimaccuduuupyiite Tekctsl ¢ momouipio LSTM cetu.

JIP3. 1 IIpumenenne Q-Networks /uist perieHust IPOCThIX OKPYKEHUH.

[enu: u3ydyenue npruMeHeHUs 00yUYeHHUs C MOJKPEIICHUEM IS PELICHUH 3a/1a4 KOHTPOJIS.

3amanue:

OOyunTe MpOCTyIO MOTHOCBA3HYI0Q-ceTh AJis pemieHus okpykenus LunarLander.

[Tponetypsl olleHUBaHMS 3HAHUHM, YMEHUH, POPMBI U OpraHU3aIUs TEKYIIEro KOHTPOJIS
YCIEBAaEMOCTH U MPOMEKYTOUHON aTTeCTalluy 00y4Jaroluxcs

Texymuii KOHTPOJIb YCIIEBAEMOCTH U NPOMEXKYTOYHAS aTTECTALMs CTYIACHTOB BEACTCS B
coorBeTcTBUM € IlookeHneM O TeKyleM KOHTPOJIE YCIEBAEMOCTH H IPOMEKYTOYHOMN
aTTecTalluu 00pazoBaTeIbHON OpraHu3alun

Texkymnii KOHTPOJIb YCIIEBAEMOCTH

Moaynb nenutes Ha iBa 610ka. Kaxaplit 670K BKIIIOYaeT B ce0s1 M3y4eHUE 3aKOHYEHHOTO
paszzaena, yactu MonyJs.

Texymuit KOHTPOJIE IO MOIYIIO OCYIIECTBIISIETCS M0 KaJICHIApHOMY Yy4eOHOMY 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 CpPOKY, ITOCJE 4YEero
IpernoJjiaBaTesb MPOCTaBiIseT OalibHbIE OIEHKH, HaOpaHHBIE CTYIACHTOM IO pe3yjibTaTam
TEKYILEro KOHTPOJI yCIIeBaeMOCTH 1o Moyio.

KoHTponbHOE MEPONPUITHE CUNTAECTCSA BBIIIOJIHEHHBIM, €CIIM 33 HErO CTYJEHT IOJy4uIl
OLICHKY B Oajylax HEe HIKE MUHUMAJIbHOM OLIEHKH, YCTaHOBJIEHHON MpPOrpaMMoil MOIyJs Mo
JAHHOMY MEPOIPUITHIO.

CryneHTsl, He CIaBIIME KOHTPOJBHOE MEPONPHUATHE B YCTAHOBJIEHHBIM CpOK,
MPOJOIDKAIOT paboTaTh HajJ HUM B COOTBETCTBHE C MOPSJIKOM, NMPHUHATHIM 00pazoBaTeIbHOMN
OpraHu3anuei.

IIpome:kyTouHas arrecranus

®opMOil MPOMEKYTOUHOHM aTTECTALNU 110 MOTyIIIO SIBIISIETCS 3a4€T.

OnenuBanne Moayns Beaercs B cooTBercTBUU ¢ IlosojkeHneM o TekylleM KOHTPOJe
YCIEBAaEMOCTH U MPOMEKYTOYHON aTTeCTallu CTYJJEHTOB 00pa30BaTEIbHON OpraHu3alllu.

Hanpumep, MeTOAHKA OLIEHKH 110 PEHTHHTY

CTyneHT, BBIIIOJHUBIINI BCE MPEyCMOTPEHHbIE YUEOHBIM IJIAHOM 3aJjaHusl U CAABIINN
BCE KOHTPOJIBHBIE MEPOIPUATHA, IOJIy4aeT WMTOrOBYIO OLIEHKY 0 Moaynro 3a cemMecTp B
COOTBETCTBHUU CO CJIEAYIONIEH IKAJIOMN:

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




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

3a Bce 010k Moayiist, 1 0aJyIoB 3a MPOMEKYTOUHYIO aTTecTalio. MakCMMaabHOE KOJTMYECTBO
6a10B 32 Monynb B ceMecTpe yCTaHaBIUBa



