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1. IlepeyeHb KOMIIETeHI M, ¢ YKa3aHHEM ITANOB NX GOPMHUPOBAHHS B Npolecce 0CBOCHHS
00pa3oBaTeJIbHOM NPOrPaMMbl

[TepeyeHb KOMITETEHIIUIT C YKa3aHHEM JTANoB UX (HOPMUPOBAHHS B IIPOLIECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

Kon HaunmenoBanue| WHaukaTop AJOCTHKEHUSA B pe3ynbpraTe 0CBOCHMS AUCLUIUIMHBI

KOMIIETEH| KOMIIETECHIUU KOMIIETEHIINHU 00yUarOLUICS 10JI5KeH

117071 (3axpennenHbllL 3
OUCYUNTUHOTL)
IIpodeccuonanbubie komnerenuu (1K)

TK-7 ICnioco0en IIK-7.1. [lonumaem 3HATDH: Kak MIPUMEHSTh METOJIBI
MCIOJIb30BATh | npuHyunsl nocmpoenus u  [pa3padOTKU OPUTUHAIBHBIX AJITOPUTMOB H
BHAHUE OCHOBHblE MeMOoObl [IPOrpaMMHBIX MPOJYKTOB C
OCHOBHBIX cucmem UCKYCCMEEeHHO020  |[ACTIOJIb30BaHUEM COBpPEMEHHBIX|
MeTO0/10B UHmMeNeKma u npumMeHsiem [T€XHOJIOTHI
MCKYCCTBEHHOTO| uX 015 pewenus 3a0a4 Y MeTh: BbIOMpATH COBpEMEHHBIE
MHTEIEKTa  B| npogeccuonanvhoil MHTEJUICKTYaJIbHBIE ~ TEXHOJOTHMU  JUIs]
mocjaenymwoueii | desmenvnocmu; [pereHust Mpo(ecCHOHAIBHBIX 3a/1a4.
npodgeccnoHaNb Bianers: HaBbIKAMU pa3paboTku
HOW [IPOrPaMMHOTO u anmnapaTHOro
[1es1ITeJIbHOCTH B oOecreyeHus MH(OPMALIMOHHBIX|
KauecTBe ABTOMATHU3HPOBAHHBIX CUCTEM JUISL
HAYYHbIX elIeHus MpodecCHoHabHBIX 3a/1a4.
COTPYAHMKOB, | [IK-7.2. Hccneoyem 3HATH: KaK  IPUMEHSTh METO/IbI
npenojaBarelie | Hanpagiexus npumeHenus [pa3paboTKU alrOPUTMOB U MPOTPAMMHOTO,
i cucmem UCKYCcCmeenHo20  [00ecTIedeH s B pamKax CUCTEM
00pa3oBaTeNbH | unmeniexma o MICKYCCTBEHHOI'O MHTEIIJIEKTA.
bIX PA3IUYHBIX npeOMemHblx  |YMETh: HCCIIEI0BATh ITOCTAaHOBKH
Opranu3anui obnacmeti; COBPEMEHHBIX  MpoOJeM  MaTeMaTHKH,
BbICIIIETO (U3MKH, DKOHOMUKM U  IPUMEHSET
o0pa3oBaHmus, [IPOrpaMMHOE obecrieyeHne
HH/KEHEePOB, H()OPMAIIMOHHBIX
TeXHOJIOTOB TEXHOJIOTHUH.

Bnaners: HaBbIKaMU COCTaBJICHMUS]]
[UIAHOBOM M OTYETHOM JOKYMEHTAlUH IIO|
YIIPaBJIEHUIO pOeKTaMu CO3/1aHUS
MH(POPMALIMOHHBIX CHCTEMHA  CTaIusAX

PKU3HCHHOI'O UKJIa

1IK-7.3. Buibupaem
KOMNAEKCbl MEMOO08 U
UHCMPYMEHMATIbHBIX
CpeOCcms UCKYCCMEEHHO20
unmeniekma OJis peulenus
npogheccuonanbHuIx 3a0ay
8 3a8UCUMOCU OM
ocobenHocmell
npeomemHoul ooracmu.

3HATh: COBPEMEHHBIE CUCTEMHBIE
[IpOrpaMMHBIE CPELCTBA, OIEPAIlMOHHBIE
CUCTEMBI, COBPEMEHHBIE OIEPAIIMOHHBIC U]
CCTEBBIC 000JI0YKH, COBpEMEHHBIC
CEPBHCHBIE MPOTPAMMBI.
YMeTh:MCI0JIb30BaTh COBpEMEHHBIC
CUCTEMHBIE IPOTPaAaMMHbBIE
CpeJICTBA: OIlepPAIlHOHHBIC
CUCTEMBI, OTIEPAlIHOHHBIC U
CeTeBBIC 000JT0YKH,
[IPOrpaMMBI.
BJ'Ia)IeTI):HaBBIKaMI/I HUCITOJIB30BaHUA
COBPCMCHHBIX CUCTCMHBIX

CEpPBHCHBIE,

[TPOrpaMMHBIX CPEJICTB!




OINCPAIMOHHBIX CUCTCM,

OIICPAalMOHHBIX H CETCBBIX O6OJ'IOLIGK,

CEPBUCHBIX IIPOTrpaMM.

2. [MacopT (poHIA OLIEHOYHBIX CPEICTB

No Kontponupyemsie pazaensl | Kon HaumenoBanue
/1 /TeMBI TUCIUTUINHBI KOHTPOJIUPYEMOU OIICHOYHOTO CPE/ICTBA
KOMIIETCHIINH

1 Tema 1.1. Beenenue B cucremsl | ITK-7 TECT

HCKYCCTBEHHOT'O MHTEJJIEKTa pe3eHTaIHs
pedepar

2 Tema 1.2.  Tepmunonorus | [1K-7 TECT

MAIIMHHOTO O0yYeHHS pe3eHTaIHs
pedepar

3 Tema 13. Bwusyammsamus | [IK-7 KOHTpOJIbHAs PaboTa
JaHHBIX pedepar

4 Tema 1.4. IlpoGnemarmka u | I[IK-7 TECT
TEXHOJIOTUU IKCIIEPTHBIX npe3eHTalus
cucteM. OCHOBBI CTATUCTUKHU pedepar

5 Tema 1.5. HeiipoHHbie ceTH. MMCbMEHHas padoTa
®yrypusm.  Heitponayku  u | [1IK-7 Npe3eHTaIHs
HelipoMmapkeTuHr.  Konnenuus KOHTpOJIbHAsI paboTa
CUJIBHOTO HCKYCCTBEHHOTO pedepar
WHTEJJIEKTa

6 Tema 1.6. Busyansnsriii | [IK-7 MIPE3EHTALNS
UHTEJUIEKT M KOMIIBIOTEPHOE KOHTpOJIbHAs paboTa
3peHue pedepart

7 Tema 1.7. Hcnonws3oBanue TECT
MCKyccTBEHHOro  mHTesuekra | IIK-7 IIpe3eHTalus
IUIsL peleHus 3a1a4 oopaboTKu pedepart
u HMHTEPIIPETAIINU
HCCIIEIOBATEeNbCKUX JAHHBIX




8 Tema 1.8. [Tpumenenue | [IK-7 nUCbMEHHas paboTa
HCKYCCTBEHHOI'O HHTEJJICKTa B pe3eHTaLHs
COLIMAJIbHOM IIPOCTPAHCTBE KOHTpOJIbHAs paboTra

pedepar

9 Tema 1.9. [Tporpammuoe | [TK-7 IIpE3EHTaLN
obecneuenne N st paGoThl KOHTpOJIbHAs paboTa
rOCYAAapCTBEHHOTO CIIYXKAILETO pedepar

10 Tema 1.10. IIpaxtuueckoe | ITK-7 nUCbMEHHas paboTa
MPUMEHEHHE HCKYCCTBEHHOT'O pe3eHTaLHs
UHTEIUIEKTa IIpU  PELICHUHU KOHTpOJIbHAs padoTa
npodeccCHoHABHBIX 3a7a4 pedepar

OHI/ICAHI/IEUHOKASATEJIEI?I N KPUTEPUEB OHEHUBAHMUA
KOMIIETEHIUU HA PA3JIMYHbIX OTAITAX UX ®POPMUPOBAHUAA,
OINUMCAHUME HIKAJI OUEHUBAHUSA

®onn oneHouHbIX cpeactB (POC) nmpeaycMaTpuBaeT cleayoliee:

— ONHMCaHWE KOMIUICKCA MoKa3aTeeil — JeCKPUIITOPOB OCBOCHUS! KOMITETCHIIUN B BUJIC
PE3yNbTAaTOB 00YUYEHUS, KOTOPHIE CTYACHT MOKET IPOAEMOHCTPUPOBATH (

— (tabmuua 1). [ns KOHTPOIS AOCTHXKEHUS KAXKI0T0 U3 HUX MPETyCMOTPEHBI OIEHOYHbBIE
CpeICTBa B BUJIE BOIIPOCOB, 3aIaHUM U T.1I.;

— 0003HAYCHHUE KPUTEPHEB — IIPABIII IPUHSITHS PEIICHUS MO OI[CHKE JTOCTUTHYTHIX
pe3yNnbTaToB 00y4YeHUS U C(POPMHUPOBAHHOCTH KOMIIETECHIIUH.

Hanpumep, B kauecTBe 1kaibl olleHnBaHus npuHuMaercs 100-0anbHast cucteMa ¢ BbIJEJIEHUEM
(rpaganueit) OLEHOK:

PedTHHT Onenka Ha 3a4eTe
85-100
71-84 3aueT
60-70
0-59 Hesauer

THUMOBBIE KOHTPOJILHBIE 3AJAHUSI UJI UHBIE MATEPHAJIBI,
HEOBXOJNMBIE /17151 OEHKW 3HAHW, YMEHW Y (MJTA) OTIBITA
JNESTEJIBLHOCTH, XAPAKTEPU3YIOIIUE DTATBI ®OPMUPOBAHUS

KOMIETEHILIUI B TPOLIECCE OCBOEHHUSI OBPA3OBATEJILHOI

MMPOTPAMMBI

BbInycKHHMK, OCBOMBILUI 00pazoBaTeIbHYIO nporpaMMy, JOJDKeH — oOnajgarhb
npodeccnoHanTbHBIMU KOMITETEHIIUSIMU 110 TEMAaTHYECKUM MOJIYJISIM ITPOTPAMMBI:



Kon HanmenoBanue PesynbraThl 00y4ueHus
TEMaTH4ECKOI 0
MOZYJIS
Bsenenue B 3HaHuA:
UCKYCCTBEHHBIH — TEOPETHUYECKUE OCHOBBI AHAIN3a JAHHBIX U MALLIMHHOTO

HWHTCIICKT U
OCHOBHBIC MCTOABI

oOy4eHus;
— crnenuduka paboThl AITOPUTMOB MAITUHHOTO O0yUYEHUSI.

MAIIIMHHOTO 00y4eHHUS
Ymenus:
JUTsl pabOTHI C
- MPUMEHEHHE METOJIOB MAIIMHHOTO O0YYEHHUS, TIOJIrOTOBKA
TaOJIMYHBIMU
AHHBIMH JAHHBIX U UHTEPIIPETAIUs pe3yIbTaTOB.

HaBbIkH (ONIBIT J€SITEJILHOCTH):

- UHTEpecyeTcs HOBBIMU TPEHAAMH B CBOEH
npodeccnoHALHOM OTPACiH, PACCMATPUBALET MX C TOUKH
3peHUs IPUMEHEHUS B CBOCH JIEITEILHOCTH;

- OIICHUBAET MPUMEHUMOCTH AITOPUTMOB, BO3MOKHbBIE
PHUCKH U TIOCIECTBHSI OIIMOOK, HAXOUT ONTUMANbHbIE
pelieHus i pabounx 3aaad

Cucremsbl [ITyOOKOTO 3HaHus:
oOyueHus - TPUHIHUIBI O0YYCHUS ¥ IPUMEHECHUST HeHPOHHBIX CETEH.

- apXUTEKTYpHI TITyOOKHUX HEHPOHHBIX CETEH, MPUMEHIEMBIX
B PELICHUU IPAKTUYECKUX 3a]1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUI U TEKCTOB;

Ymenus:
- HacTpoiKa HEOOXOJMMOTIO OKpPYKEHUs i paboThI C

HEUPOHHBIMH CETSIMH.
- NpUMEHEHHue U J000ydYeHHe Npeao0yUeHHBIX
HEHPOHHBIX ceTel U3 TOCTYNHBIX OUOINOTEK

HaBbIkHu (ONBIT AeSITEJIbHOCTH):
- BJIAJIEET HABBIKOM MPOBEAECHUS MOJHOTO IIMKJIA

BBIYHCIIUTENLHOTO KCIIEPUMEHTA, OTPAXKEHUS X0/1a
BBITIOJTHEHUS MIPOEKTA U MOJIYy4YEHHUs PE3YJIbTaTOB B
OTYeTax U JOKyMEHTAllUu;

- BJIQICET HABBIKOM HCIOJIb30BAHHUS CYIIECTBYIOIINX
IIPOrpaMMHBIX OMOJIMOTEK U MOZENeH, CO31aHus
MPOrpaMMHBIX peanu3anuil rTyOOKuX HEHPOHHBIX ceTei




OOyuenue ¢ 3HaHuA:
MOJIKPETUICHHEM - TEOPETUYCCKHE OCHOBBI U aJITOPUTMbI OOYUCHUS C

MMOAKPCIUICHUCM
- IPHUMCHCHUC O6y‘leHI/IH C IMOAKPECIIIICHUEM I
IMPaKTUYCCKHUX 3a1a4.

YMmenuns:
- BBIOOp ¥ peanu3alus alrOPUTMOB OOYYCHUS C

MOJIKPETIJICHHEM C YYETOM CHEIUPUKH 3a/1a4H
- ajamnTanus ¥ HacTpOHKa alrOpuTMOB OOYUYEHHUS C
MOAKPEIIEHUEM TIOJT ONIPEJIECICHHYIO CPENY.
HaBbIkH (ONIBIT 1€SITEJILHOCTH):
- HHTEPECYETCS HOBBIMHU TPEHIAMU B CBOCH

npoeCCUOHATLHON OTPACIIH, PACCMATPUBACT UX C TOUKU
3peHus IPUMEHEHUS B CBOCH JESITeIbHOCTH;

- BJIaJ€ET HaBBIKOM HMCIOJIH30BAHUS CYIIECTBYIOLIUX
MIPOrpaMMHBIX OMOIMOTEK U MOJIeJeH, CO3aaHMUs

IIporpaMMHBIX peaJ'II/ISaI_II/Iﬁ Ha OCHOBC aJITOPUTMOB

Cpencrsa aysi OLEHKH Pa3IMYHbIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMN 1O KaTErOpUsIM
«BHATb», «YyMETb», «BIAJETh» O0OECIEUMBAIOT pPEAM3aLUI0 OCHOBHBIX MPUHIMIIOB KOHTPOJI,
TakKMX  Kak  OOBEKTUBHOCTb U  HE3aBUCHMOCTD, IIPAKTUKO-OPUEHTUPOBAHHOCTD,
MEXIUCIUITIIMHAPHOCTD.

C yyeToM 3TOro KOHTPOJBHBIE BONPOCH! (3a1aHus, 3aaaud), Bxomsamue B POC, mns
pa3IUYHbIX KaTeropuil U ypoBHEH OCBOCHUS KOMIIETCHIIMIH MOTYT UMETh CICAYIOIUI BUI.

3HATDH

IIpumepnr:
1 Twunsl 33124 MalIMHHOTO 00YUYEHHS U KJIACChl AITOPUTMOB, K HUIM IIPUMEHSIEMBIE.
2. OcCHOBHbBIE HaNpaBJIEHUS pPa3BUTHS MCCIEIOBAHUH B OOJIACTM CHCTEM HCKYCCTBEHHOTO
UHTEJUIEKTA.

3. Teoperndeckne OCHOBBI AITOPUTMOB MAIIMHHOTO OOYUEHHUSI.



YMETD Ilpumepsr:

1 HOIIFOTOBI/ITL JAaHHBIC K UCITOJIb30BAHUIO AJITOpUTMA MAILIMHHOT'O 06yquI/1$1.

2. OHGHI/IBaTB Ka4deCTBO pemeHHﬁ CHUCTCM MAIIMHHOI'O O6yLIeHI/I5[.

3. A,HaHTI/IPOBaTB AJIT'OPUTMbI MAIIIMHHOI'O 06yqu1/1ﬂ K PCIICHUIO IIPAKTUYCCKUX 3a1a4.

BJIAJIETH
IIpumepni:

1 Metonomnorus pa3paboTKH pelIeHU MAIIMHHOTO O0y4YeHUSI.
[TprMepsl MPaKTUUECKOTO MIPUMEHEHUS apXUTEKTYpP UCKYCCTBEHHOT'O MHTEIIJICKTA.

N

3. Mertoapl OHJIalH TECTUPOBAHUS PEUICHUH MAITUHHOTO 00Yy4eHUsI.

METOAUYECKHE MATEPUAJIbL, ONPEAEJAIOIIHUE ITPOLHELYPbI
OLNEHUBAHWA 3HAHUHW, YMEHUU U (WIH) OIIBITA JESTEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIBI ®OPMUPOBAHUSA KOMIIETEHIIUU

[Tpumepsl (MakeTbl) METOJUYECKUX MAaTEpUANIOB, OIPEACIIAIOUINX MPOLEAYPhl OLIEHUBAHUS
3HaHWUW, yMEHUH U (MJIM) ONBITA AEATEIbHOCTU

HaumeHnoBanue Kparkas xapakrepucruka IIpeacrasiienue
OLICHOYHOI0 OLICHOYHOI'0 CPeICTBA OLICHOYHOI0 CPe/ICTBA
cpeacTrsa B doHge
Texymui KOHTPOIIb CpencTBo MpoBEpKH OCBOEHUS Komriektst OuiieToB
yCII€BAEMOCTHU YPOBHEH «3HATh», KYMETh)» (3amanuii)
KommnuiekT 0ni1eToB (mpuMepHbIii)
buiner 1.

11 BaitecoBckuii knaccudukarop. Onenka npusHakos (Gaussian, Bernoulli,

Multinomial). EM anroputwm.

1.2 Knacrepusarus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.

2.1 Aucam6iu. Soft and Hard Voting. Bagging. Cay4aiinsrii jiec.

2.2 Merpuueckuii kinaccudukaropsl. KNN. WKNN.

buner 3.

3.1 JIuneitnas perpeccust. LASSO, LARS. CART.
3.2 [epeBsbs pemenuil. UnpopmannoHHslil BeIUrpbIil. Omubdka kiaccudukanuy,
sHTponus, kpurepuid /[xunu. [IpyHuHr.

buner 4.

4.1 TnoGameubiii mouck. CywaitHenidi mouck. Gridsearch. Cyuaiinoe
Oyxnanue.baliecoBckas onmTUMHU3aIns.
4.2 Jluneiinas perpeccusi. [lommHoMuansHas perpeccusi. 'peOHeBas perpeccus.

buner 5.

51 AdaBoost. I'pagreHTHBIH OYCTHHT PEIIAIONINX JICPEBHEB.
5.2 Knacrepuzanus. AgglomerativeClustering. Metpuku KiacTepU3aliviH.

buner 6.




6.1. Ouenka kiaccudukanuu. IpdexruBHOCTh N0 [Tapero. Precision-Recall u ROC

kpussie. AUC.

6.2 Hetiponnsie cetu. [lepuentporPo3entmnarra. OOpaTHOE pacpoCTpaHEHUE TPATUCHTA.
Oyuknuu aktuBauy. Softmax.

buner 7.

7.1 Jloxanpubiii mouck. HillClimb u ero pasnoBumnoctu. Omxwur. ['eHeTmyeckuii
AJITOPUTM.

7.2 MeTo OonopHBIX BEKTOPOB. Spa.

ITepedenn 1a0opaTopHbIX padoT (IpHUMePHBbIii)

O01mue pekoMeHAaIUN K J1a00PATOPHBIM padoTaM: /1JI Pa3HbIX YPOBHEHN MOATOTOBKU
CTYACHTOB MOXHO MCITIOJIB30BAaTh PA3HYIO FJIy6I/IHy pcann3anuu peuICHUA. TaK, AJIs1 CTYACHTOB
HETEXHUYECKUX CIIEIUANTBHOCTEH 3a/1aHe MOXKET 3aKII0YaThCsl B IPUMEHEHHH TOTOBBIX
METOJIOB M3 OMOIMOTEK WIH 3aI0JTHEHUEM TIPOITYCKOB B MMPOTPaMMax, rie OOJbIIas 4acTh
MOJITOTOBJICHA MpernoaBaTeneM. [t cTyIeHTOB TEXHUYECKUX CHelUaIbHOCTeH 3a1anue Oyner
3aKJII0YATHCA B peaIn3alliy alirTOPUTMOB O€3 HCITOJIb30BAHUS TOTOBBIX PEIICHUH.

JIP1.1 Metonsl pabotsl ¢ Tabnuuamu B Python. Arperamnusi U Bu3yanu3anusi JaHHBIX.
[TpoBeneHue NEpBUYHOIO aHAIN3A IaHHBIX.

Llenu: m3ydeHue MeTonOB pabOThl ¢ JaHHBIMU B Python u mpoBeneHue nepBUYHOIO
aHaJIM3a JaHHBIX.

3aganue: 3arpy3utre naracer B pandasmartadpeiiM. BeiBeauTe OCHOBHBIC MapameTphbl
naracera. Ompenenure, CKOJIbKO B JaTaceTe Ciay4dacB OTCYTCTBHMsS Npu3HaKoB. Ompenenure,
CKOJIBKO MPHU3HAKOB SIBJIAIOTCS KaTeropuajlbHbIMU. Busyanusupyiite pacnpeneneHue npu3HaKoB
1o Kj1accaM. Buzyanusupyiite 3aBUCUMOCTb MEKIY IPU3HAKAMHU.

JIP1.2 Wcnone3oBaHue U cpaBHeHHEe anroputMoB kiaccubpukanuu: KNN, periarorrie
JIepeBbS M UX aHCAMOJIH, JIOTUCTHYECKAs! PEerpeCcCHsl.

Llenu: npuMeHEeHNE U OLIEHKA AJITOPUTMOB KJIACCH(PHUKALHH.

3amanue:

Paznenute nmaracer Ha OOydaroIMil M BaIMJAIMOHHBIA C COXpaHEHUEM MPONOPLUI
kiaccoB. Kimaccudurupyiite Touku U3 garacera ¢ nmomoriinpio anroputMoB KNN, morucruyeckoi
perpeccun, CART, ciyuaitHoro neca, CatBoost. [TonGepute nydire mapameTpsl aaropuTMOB
CTIOMOIIBIO BATHIAIIMOHHON BBIOOpKU. CpaBHHTE BpeMsi pabOTHI alTOPUTMOB M 3aBUCHMOCTH OT
npenoOpabdOTKU TaHHBIX.

JIP1.3 MHcnonwp3oBaHMe U OLEHKA aJroputMoB perpeccuu. llogbop onTuManbHBIX
apaMeTpOB PErpecCHi.

Llenu: u3ydeHue anropuTMOB PETPECCHH.

3ananue:

[TpuMenuTe MeTO TMHEHHON perpeccuu A pelieHus 3a1a4u Ha natacere. Jlo6aBbTe B
JlaTaceT MOJMHOMUANIbHBIE IPU3HAKU. J{00aBsiiTe MpU3HAKK MOKa HE YBUIUTE NepeoOyueHue
Ha BaJMaanmoHHoMIaTacete. [lpumennte rpedHeByto perpeccuro 1 LASSO, uToOb1 n30aBUTHCS
0T nIepeo0yyeHHUS.

JIP1.4 OnTMH3alMOHHBIC 3374 U UX pemieHus. [lonbop runepnapamMeTpoB airopuTma ¢
MOMOILBIO METOA0B ONTUMM3ALUN

[{enu: u3ydeHue aaropuTMOB PELIEHUS ONITUMU3ALMOHHBIX 3a/a4.

3aganue:



1 OntuMusupyiiTe [UIMHY MapIIpyTa B 3a/1a4e KOMHBOSDKEPA C TOMOIIBIO alrOPUTMOB
hillclimb, oTkura u reHeTHYeCKOro anrroput™Ma. BeIBeUTE MONYYUBIIHICS IIYTh H €r0
JUTHHY.
2. ONTUMU3MPYHTE THUMEpNapaMeTpbl AJITOPUTMa MAIIMHHOTO O0ydYeHHs (Ha BBIOOP) C
NIOMOIIBIO CIY4allHOTO TOMCKa, Moucka 1o pemietke, aiaropurMma hillclimb, renermueckoro
AITOPUTMA.

JIP2.1 Knaccudukanus nzo0pakeHuii 1 TpaHchepHoe o0ydeHue.

[{enu: u3ydeHre METOI0B TITyOOKOTO 00yUYEeHHUS ISl pa0OThI ¢ U300pAKEHUSIMHU.

3aganue:

3arpy3uTe JataceT W CO3/JaiTe UTEpaTop IS MOjAeIH riryOokoro oOyudeHHs. 3arpy3uTe
npenobydennyo Ha ImageNetcseprounyio ceth (AlexNet, VGG wimu ResNet) u no6aBbre K
backbonenonnocBs3Hbli cioii s 00yueHus. OOyuuTe HEHPOHHYIO CETh Ha, BU3YaJIH3HPOBAB
rpaduk QYHKIMU MOTEPh Ha OOydarolield W BalMJAIIMOHHON BBIOOpKe. Peanmsyiite Momyib
NPUMEHEHUS] HEHPOHHOM CETH K JTaHHBIM, ITPOBEPHTE KAUueCTBO OOYUEHHSI HAa TECTOBOW BBIOOPKE.

JIP2.2 PaboTa C TEeKCTaMH M UX BEKTOPHBIMH NPEACTABICHUSIMH.
Lenu: nzydeHnue Mojenelt BEKTOPHOTO MPEICTABICHUS TEKCTOB.
3ananue:
CkauaiiTe npenodydeHHbIe BeKTOpa Aiis cioBaps. C moMoIIbo M00oro kiaccudukaropa
marmuaHOoro ooyueHust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCThI U3 aTacera o CyMMe
BEeKTOPOB ci1oB. Knaccuduiupyiite Tekctol ¢ momouisio LSTM ceru.

JIP3. 1 Ilpumenenne Q-Networks st perieHus mpoCThIX OKPYKEHHUH.

[enu: u3ydyeHue npuMeHeHHs 00y4YeHUs C MOJKPEIICHUEM [T PELIeHUH 3a/1a4 KOHTPOJISL.
3ananue:

OOyunTe MPOCTYIO MOTHOCBA3HYI0Q-ceTh [UIs pelieHus okpyxenus: LunarLander.

[Tpouenyps! olleHUBaHMS 3HAHUM, YMEHUH, (POPMBI U OpraHu3alus TEKYIIEro KOHTPOJISA
yCIIEBaEMOCTH U IPOMEKYTOUHON aTTeCTalMyi 00y4YaroInuXcst

Texymuii KOHTPOJIb YCIIEBAEMOCTH U NMPOMEKYTOUHAsI aTTECTallls CTYACHTOB BEAETCS B
cooTBeTcTBUU ¢ [lonoxkeHMeM O TEKyleM KOHTPOJE YCIIEBAEMOCTH U IPOMEKYTOUHOU
aTTecTauny o0pa3oBaTeNIbHON OpraHu3aluu

Tekymuili KOHTPOJIb yCIIEBAEMOCTH

Monynp nenutcst Ha 1Ba 6s10ka. Kaxplii 010K BKiIIO4aeT B ce0sl U3ydeHHE 3aKOHUEHHOTO
paszznena, yactu Mozyss.

Texymuii KOHTPOJIb 0 MOYITIO OCYIIECTBIISETCS 10 KaJeHIapHOMY yaeOHOMY rpaduKy.
Cpoku koHTposbHbIX Meponpustuii (KM) u cpokum mnoxaseneHuss uTOoroB mno Moayiro
0oTOOpaXaroTcsi B paboumx ydeOHBIX IIaHaXx Ha cemecTp. CTyIeHT JOJKEH BBIMOJHUTH BCE
KOHTPOJIbHBIE MEPONPHUSATHA, MPENYCMOTPEHHbIE MOayleM K yKa3aHHOMY CpOKY, IIOCIIE Yero
npenojaBaTesb MPOCTaBiIsieT OalibHbIE OICHKH, HAaOpaHHBIE CTYAEHTOM IO pe3yJbTaTam
TEKYIIEro KOHTPOJIs YCIIEBAEMOCTH 110 Moayiiro.

KoHnTponbHOE MeponpusTHe CYUTAeTCs BBINOJIHEHHBIM, €CJIU 32 HETO CTYAEHT IMOJIYYrI
OLIEHKY B OajiyiaXx He HM)KE€ MHHHUMAJIBbHOM OIIEHKH, YCTAaHOBJICHHOH MpPOrpaMMoOi MOJIyMs IO
JTAHHOMY MEPOTIPUSTHIO.

CryneHTbl, HE CHAaBIIME KOHTPOJIBHOE MEPONPUATUE B YCTAaHOBIEHHBIM CpOK,
POJODKAIOT padoTaTh HAJl HUM B COOTBETCTBUE C IMOPSAKOM, MPUHATHIM 0O0pa30BaTeIbHOU
OopraHusanuei.

IIpomesxkyTouHast arrecTanus

DopMOH IPOMEKYTOUHOU aTTECTALMU 110 MOIYIIIO SIBIISETCS 3a4eT.

OuenuBanue Mopayinst Benercss B coorBeTcTBUUM ¢ [lojokeHrneM o TeKylleM KOHTpOJe
YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTECTAllMU CTYACHTOB 00pa30BaTeIbHOIN OpraHu3aluy.



HanpuMmep, MeTOAMKA OLIEHKH 110 PEHTHHTY

CTyaeHT, BBIMOJHUBIINN BCE IPEAYCMOTPEHHBIC YUeOHBIM TUIAHOM 3aJIaHUsI U CIIABIIUIN
BCE KOHTPOJIbHBIC MEPOINPHUATHUS, IMOJIY4aeT HUTOTOBYIO OLIEHKY Mo Moy 3a cemMecTp B
COOTBETCTBHUU CO CIEAYIOIIEH IIKaIOM:

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

Petitunr crynenta mo Moyito 3a ceMecTp OmpeenseTcs Kak cyMMa 0ayuioB, TOMyYEeHHBIX UM
3a Bce 06510k Moynst, v 0ajioB 3a MPOMEXKYTOUHYIO aTTecTalnio. MakcuManbHOe KOJTUYECTBO
6aitoB 3a Moaynb B ceMecTpe ycTaHaBiuBaeTcsi paBHbIM 100



