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1. MEPEYEHb KOMIIETEHIUI, ®OPMUPYEMBIX JTAUCIHUILIMHON

Kon HaumeHoBanue Kon, HauMeHOBaHNE HHAMKATOPA J0CTHKEHUS
obdmenpodecc| odienpodeccHoHAIbH o0menpodgeccuoHAIbLHON KOMIIETCHIMHU
HOHAJILHOI oii KOMIleTEeHIINH
KOMIIEeTeHIIHU
OIIK-5 Cnocoden monumarb | OIIK-5.1. IMpuMeHsTs |3HATH: OCHOBHBIC
NPUHIUNBI Pa00ThI | OCHOBHBIC CpaBOYHEIE |[YMeETh! co0oaaTh
COBPEMEHHBIX 3HaHUS, MpaBHia TEXHUKH
HHPOPMANMOHHBIX | modeccHOHaNbHbE —Ga3bl [0€30MACHOCTH u
TEeXHOJIOT Uil 1 JIAHHBIX, TpeOOBaAHMS TUTMEHU
HCIOJIB30BATH MX WH()OPMAITMOHHOH ICCKHUC peKOMeHAanuu
JJISA pelleHud 3aa4 | 06e30macHOCTH, HNpUHIUMNEI (TPU HCII0JIE30BAHHH
npodeccHoHaANLHON | aHaTM3a HHPOPMALMK; cpencts MKT;
AeSITeILHOCTH Baagers: HaBBbIKAMU
UCTIOJIb30BAHUS
COBPEMEHHBIX
WH(GOPMAITMOHHBIX
TEXHOJIOIUi U1
peuieHus
poheCCHOHANTBHBIX
3a7ad.

OIIK-5.2.  Hcnosnb3yer
COBPEMEHHBIE
nH(pOpPMaIMOHHbBIE
TEXHOJIOTUHI TUIS
CaMOpa3BUTHA 51
npoQeCCHOHAILHON
JESITENIbHOCTH, u

JIETIOBOT'0 OOIICHHUS;

3HATb. COBpEMEHHbBIE
cpencTa WH(HOPMAITMOHHOTO
oOMeHa, 00eCIIeunBaroIne
ornepanuu 1o coopy,
XPaHEHNI0, HAaKOIUICHUIO,
o0padoTke,
POIYLIMPOBAHUIO, TIepeade
1 MCTIOJIb30BAHHIO
nH(OpMaIH, a TAKXKE
BO3MOYKHOCTB JJOCTYTIA K
MH(OPMAIIOHHBIM pecypcam
KOMITBIOTEPHBIX CETEH;

YMeTh: co0II01aTh
MpaBwiia TEXHUKHU
0e30IMacHOCTH 5
TATHUEHUYECKHUE

PEKOMEH Al K npu
WCIOJIb30BAHUN  CPE/ICTB
UKT; HUCIIOJIL30BaTh

6a30BbIe 3HAHUS W YMEHHUE
VIpaBIATh, HHpOpPMAIUen
JUIst peuenus
MCCIIeIOBATENLCKUX 3a/ay,;
Baanern: HaBBLIKAMU
3 PEeKTUBHOTO
MIPUMEHEHHUS
MH(POPMAaTMOHHBIX
00pa30BaTeIbHBIX

pecypcoB B y4ueOHOI

JACATCIBHOCTH.




OIIK-5.3. Bnaneer [3marh: ocHOBHEIE
KYJIbTypOH TpeOOBaHHs
oubnmorpaduyeckux HCIIOJIb30BAHNS
HCCIIEIOBaHUI u |onbamorpaduaeckux
(dhopMHupOBaHHS JTAHHBIX;
oubarorpaguyecKux YMeTn: coOmonaTh
CIIUCKOB. rpaBuiia 0hOpMITCHUS
OnoIorpad MIECKOro
CIIHCKa,
Baaners: HaBBIKAMM
UCTIOJIb30BaHUS
COBPEMEHHBIX
WH()OPMAITMOHHBIX
TEXHOJIOTUH U KYJIBTYPOH
oubnmorpapuueckux
HCCIEIOBAaHUM.
Kon HaunmeHoBaHue Koa, HanmMeHOBaHUE HHIUKATOPA JOCTH/KEHHSA
npogeccuona| mnpodeccHoHAILHOM npogeccHoOHATBHON KOMIIETEHIMH
JIbHOM KOMIETEeHINU
KOMIIETeHIINH|
IIK-13 Crnocoben IIK- 13.1. [Torumaer 3uath. Metost

KOMIIJICKCEI METO 0B U
HHCTPYMCHTAJIbHBIX CPEACTB
HCKYCCTBCHHOI'O MHTCJIJICKTA
JUIS pEeLIeHUs
npodeccHOoHANBHBIX 33724 B
3aBUCUMOCTH OT OCOOEHHOCTEH
peIMETHOM 00JIacTH.

UCIIOJIL30BATh 3HAHUE | MPHUHIUITBI TOCTPOEHHS U [pa3paboTKu
OCHOBHBIX METOI0B OCHOBHBIE METOABI CUCTEM OPUTMHAJIbHBIX
UCKYCCTBEHHOIO UCKYCCTBEHHOIO UHTELIeKTa 1 (/1T OPUTMOB H
HWHTCIICKTA B IPUMEHSIET UX [Is peruenuss | PO PaMMHBIX
9] o CIIICHUMH C

MoCJIeIyIoen 3aja4 nmpodeccuoHaIbHON P
- O(I)CCCHOHaHBHOﬁ eATENBHOCTH: MCIIOJIb30OBAHUEM

P A > COBPEMEHHBIX
JEATEIIbHOCTH B X HOIO M
KaueCTBE HAYyYHBIX K- 13.2. Vccnenyer |YMers: CTaBHTh
COTPYIHHKOB, . HaIlpaBJICHUS MpUMEHEHUS Bagadyu U aJaliTUPOBATDH
npernojiaBaTeneit

g 5 CHCTEM UcKyccTBeHHOro MCTOARL H aHGmpHTMH
00pa3oBaTEIbHBIX

p . WHTEJUIeKTa IS MAIlIMHHOT'O0 OOYYUCHU
OpraHu3alMil BBICIIETO
Pa3IMUHBIX MPEAMETHBIX
oOpazoBaHus, ..
obacreii;
WH)XEHEPOB
POB, IK- 13. 3. BsiOupaer Baagers:

TEXHOJIOTOB.

MOCTAaHOBKOM 3aJ1a4 IO
aJiarTaluy Uik
COBEPILIEHCTBOBAHUIO
METOA0B U aJ'IFOpI/ITMOB
IJIST peTIeHUS
KOMILJIEKca 3a1a4
MpeIMeTHON 001acTi

2. OIEHUBAHUE BBINIOJTHEHUS IPAKTUYECKUX 3AJIAHUI

4-6anabHas
IIKaJa
(ypoBeHBb
OCBOEHMSI)

IHoka3zaTean

Kpurepun




OT1an4HO
(TIOBBILIIEHHBIH
YPOBEHD)

Xopomuio
(6a3oBbIi
YPOBEHB)

VY 1OBIETBOPUTEID
HO
(moporoBbIit
YPOBEHB)

Heynosnersopure
JBHO
(YpoBeHb He
chopMUpOBaH)

1.TlomHOoTa BBIDOJIHE-
HUS MPAKTUYECKOTO
3aJaHMA;

2. CBOEBPEMEHHOCTb
BBITIOJIHEHMS 3a/1aHUS;

3.IlocneroBaTebHOCTD
u paIMoHaIbHOCTh
BBITTOJIHEHMS 3aJ]aHNs,;

4. CaMOCTOSITEILHOCTD
peleHus;

5.ut.m.

Crynentom 3aJaHue penieHo
camocrosiTensHo.  [lpu  3TOM  cocraBieH
NPaBUJIBHBIA aJITOPUTM PEIICHUS 33aaHHs, B
JOTHYECKUX PACCYXJCHHSIX, B BbIOOpE
(hopMyn U pelIeHUH HET OMIMOOK, MOJIYYCH
BEPHBII OTBET, 3a71aHue peLIeHo
paIMOHATBEHBIM CITIOCOOOM.

CTylneHTOM 3a7laHue PEIIeHO ¢ MOACKA3KOM
npenoaasarend. Ilpu 3ToM  cocTtaBieH
MPABWIbHBIN aJITOPUTM PEIICHUA 3a/IaHUs, B
JIOTUYECKOM PaCCY>KJIECHUU U PEIICHUU HET
CYIIIECTBEHHBIX ONIMOOK; MPABUIILHO CIEIaH
BBIOOp GopMysl I pelICHHs;  eCTh
O0OBSCHCHHE PEIICHUS, HO 3aJaHue PEIIeHO
HEPAMOHAIBHBIM CIIOCOO0M WIIH JIOMYIICHO
He OoJiee JBYX HECYIIECTBEHHBIX OLIMOOK,
MOJIy4E€H BEPHBIN OTBET.

Crynentom 3a/IaHue pEIICHO c
nmoJICKa3kaMu Tpenoaasatens. [Ipu sTom
3aJaHUC IIOHATO HpaBI/IJII)HO, B JIOTHYECCKOM
paccyXJI€HUU HET CYIIECTBEHHBIX OIIUOOK,
HO JOMYIICHBI CYIIECTBEHHBIC OIIMOKH B
BbIOOpEe GopMyn MU B MaTEeMaTHYECKUX
pacdeTax; 3aJlaHU€ PEIIEHO HE TMOJIHOCTHIO
WU B OOIIEM BHUIE.

CTy,HeHTOM 3a1aHUC HE PCUICHO.

3. COOTBETCTBHUE U3YYAEMBIX PA3JIEJIOB, PE3YJIBbTATOB OBYYEHUSA U
OIEHOYHBIX CPEJICTB

Ne | Kounrpoaupyembie pasiennbi

n/n

Koa xonTpom-

HaumeHnoBanue oleHOYHOI 0

(TeMbI) IUCHUIIIHHBI* pyemMoi KoMmie- cpeacTBa
TeHIUM (UJIU ee
YacTH)
1. [Beenenue B MCKYCCTBEHHBII OIIK-5, TIK-13 CobecenoBanue,
WHTEJUIEKT ¥ OCHOBHBIE METOJIBI
MaIIMHHOTO O0Y4YeHUs JUIs
2. |Cuctemsl riryookoro o0yuenust | OIIK-5, T1K-13 CobecenoBanue,




3. OO0yueHue ¢ MoAKpeIICHUEM OIIK-5, TIK-13 CobecenoBanue,

4. OHUEHOYHBIE CPEACTBA JJIAA TEKYIIETI'O KOHTPOJIA
YCIIEBAEMOCTHU U TIPOMEXXYTOYHOM ATTECTALIUH

KommuiekT 0ui1eToB (mpuMepHbIii)

buner 1.

11 BaitecoBckuit knaccudukarop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.

1.2 Knacrepuszamus. KMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6iu. Soft and Hard Voting. Bagging. Ciydaiinsiii jiec.
2.2 Metpuueckuii kiaccudukaropsl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccust. LASSO, LARS. CART.

3.2 JlepeBss pemenuil. Unpopmannonusiid BeIMrpsinl. Ommbdka Kiaccuuxaimm,
sHTponus, kpurepuid [xunu. [IpyHuHr.

burner 4.

4.1 TnobaneHbiit mouck. Cryuaiinbiii mouck. Gridsearch. Cryuaiinoe
omyxnanue.baliecoBckas onTUMHU3aIUs.

4.2 Jluneitnas perpeccus. [lonnHoMuanbHas perpeccusi. [ peGHeBast perpeccusi.

burer 5.
5.1 AdaBoost. I'pasneHTHBINH OYCTHHT PEIIAIONINX JIEPEBHEB.
5.2 Knacrepusanus. AgglomerativeClustering. MeTpuku kiacTepu3anum.

burner 6.

6.1. Onenka kinaccudukaun. dpdexruBHocTh N0 [Tapero. Precision-Recall u ROC

kpusslie. AUC.

6.2 Hetiponnsie cetu. [lepuentporPo3entmarra. OOpaTHOE pacpoCTpaHEHUE TPATUCHTA.
Oyukiuy aktuBanuu. Softmax.

burer 7.

7.1 Jlokaneueiii mouck. HillClimb u ero pasnoBumHoctn. Omkur. [eHeTHuecKwii
AIITOPUTM.

7.2 MeToJ1 OOpHBIX BEKTOPOB. Spa.

ITepedenn 1a0opaTopHbIX padoT (MpHUMepPHBIii)

O0mue pexkoMeHIAUMH K J1a00paTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEHN IOATOTOBKU
CTYAEHTOB MOKHO HCIOJIb30BATh PAa3HYIO [NIYOUHY peanu3aluy pemenus. Tak, A1 cTy1eHTOB
HETCXHHUYCCKHUX CHGLII/IaHBHOCTeﬁ 3aaHUC MOXKCT 3aKJIIOYaThCs B IPUMCHCHHUU I'OTOBBIX
METO0B 13 ONOJIMOTEK WIN 3alI0JHEHUEM MIPOITYCKOB B IPOrpaMMax, rae 0oJiblias 4acTh



MMOATOTOBJICHA NPCIIOAABATCIICM. I[JISI CTYACHTOB TCXHUYCCKUX CHGHH&HBHOCTGﬁ 3aJaHuC 6yz[eT
3aKJII04YaTbCA B pCain3allii aJilrOpUTMOB 0e3 UCIOJIb30BaHNs TOTOBBIX peH.IeHHfI.

JIP1.1 Meroasl pabotel ¢ Tabmuiamu B Python. Arperanus u BH3yanu3anus JaHHBIX.
[IpoBeaeHne NEPBUYHOTO aHANIM3A IAHHbIX.

[lenu: w3ydyeHne MeTOA0B pabOTHI ¢ JaHHBIMH B Python u mpoBemeHHe MEPBHYHOIO
aHanu3a JaHHbBIX.

3aganue: 3arpysurte garaceT B pandasmaradpeiiMm. BeiBeIuTe OCHOBHBIC IMapaMETPhI
natacera. Ompepenure, CKOJIBKO B JlaTaceTe CIydaeB OTCYTCTBUS Npu3HakoB. Omnpenenure,
CKOJIbKO TTPU3HAKOB SIBJISIFOTCS KaTeropuaibHbIMH. Buszyannsupyiite pacnpeneneHne npru3HaKoB
o KJ1Iaccam. Busyanuzupyire 3aBUCUMOCTb MEXK1Y ITPU3HAKAMHU.

JIP1.2 Hcnonk3oBanue U cpaBHeHUEe anropuTmoB kiaccuduranuu: KNN, perrarorime
JIepeBbs M UX aHCaMOJIM, JTIOTUCTUYECKasi PErpeccHsl.

Llenu: mpuMEHEHNE U OIIEHKA AJITOPUTMOB KJIACCH(HKAIIHH.

3amanHue:

Paznenute naracer Ha oOyyaroluii M BalMJALUMOHHBIA C COXPAaHEHUEM IPOMOPLMMA
kiaccoB. Kiaccupuuumpyiite Touku u3 naracera ¢ momoupbio anroputmMoB KNN, soructudeckoit
perpeccun, CART, ciyuaiinoro seca, CatBoost. Ilogbepure mydmme mapaMeTpsl alrOpUTMOB
CIOMOIIbIO BaIMJIAIIMOHHOM BbIOOpKU. CpaBHUTE BpeMsi paOOThI aITOPUTMOB M 3aBUCUMOCTb OT
npeno0pabOTKN JaHHBIX.

JIP1.3 MHcnonp3oBaHWe M OIEHKA aJrOpUTMOB perpeccuu. [logbop onTUMambHBIX
apaMeTpPOB PETrPECCHUH.

Llenn: n3y4eHune aropuTMOB PErPECCHH.

3anaHue:

[TpumeHnuTe MeTO JIMHEHHOM perpeccuu JUisl pelieHus 3a/1auu Ha fgaracere. Jo0aBbTe B
JlaTaceT MOJIMHOMUANbHbIE TpU3HaKU. J[00aBisiiTe MpU3HaKU MOKa HE YBUAUTE NepeodydeHue
Ha BaJMaanMoHHomaTacete. [lpumennte rpedueByro perpeccrro u LASSO, uToOb1 n30aBUTHCS
0T nepeo0yyeHHUs.

JIP1.4 OnTiMu3anoHHbIe 33/1a41 ¥ UX pemenus. [londop runepnapaMeTpoB anroputma ¢
TIOMOIIBIO METOJIOB ONITUMH3AIIUH

Lleny: n3yyeHne aaropuTMOB PEIICHHS ONTUMH3AMOHHBIX 33/1a4.

3amanue:

1 OnTuMu3NpyHTE ATHMHY MapUIpyTa B 3a7a4e KOMHUBOSDKEpA C TIOMOIIBIO allTOPUTMOB

hillclimb, omxura u renerndeckoro anroputma. BeiBemuTe MONMyYUBIIUICS TYTh U €TI0

JUTUHY.

2. OnTumu3upyiiTe THUIepHapaMeTpbl alropuTMa MAalIMHHOTO o0ydeHusl (Ha BbIOOp) C

NIOMOIIBI0 CIY4alfHOTO TOMCKa, MoWcKa mo pemretke, anropurma hillclimb, renermueckoro
AITOpUTMA.

JIP2.1 Knaccudukanus nzodpaxenuii u TpanchepHoe o0ydeHune.

Llenu: n3yyeHne METO10B TIIyOOKOTO 00y4eHus 17l paboThl C N300paKEHUSIMH.

3aganue:

3arpys3uTe JataceT W CO3JaiTe UTepaTop JUIsl MOJENM TiyOoKoro oOyueHUs. 3arpy3uTe
npenooydyennyo Ha ImageNetcseprounyio ceth (AlexNet, VGG wimu ResNet) u no6aBbTe K
backbonemnonnocBs3HbIi cioii s 00ydeHus. OOyuuTe HEHPOHHYIO CETh Ha, BU3YaJIH3HPOBAB
rpaduk (QyHKIIMM TOTEeph Ha OOydaromed W BaluJAIMOHHOW BBIOOpKe. PeanmmsyiiTe MomyInb
IPUMEHEHUS] HEHPOHHOM CETH K JaHHBIM, ITPOBEPHTE Ka4eCTBO 0OYUCHHS Ha TECTOBOW BBIOOPKE.



JIP2.2 PaboTa ¢ TeKCTaMu U UX BEKTOPHBIMU IPEACTABICHUSIMU.
Lenu: nzydenue Mojenell BEKTOPHOTO MPEICTaBICHUS TEKCTOB.
3anaHue:
CkauaiiTe npenodydeHHble BEeKTOpa is cioBaps. C MOMOIIbIO JII000ro KiaccuukaTopa
maruaHOro 00yueHust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCThbI U3 1aTacera o CyMMe
BEeKTOpOB ciioB. Kimaccudunupyiite TekcTsl ¢ momompo LSTM cetu.

JIP3. 1 Tlpumenenne Q-Networks s perreHust poCThIX OKPYKEHHUI.

[enu: n3ydyeHue npuMeHeHs1 00y4YeHHUs ¢ MOAKPEIUICHUEM IS PEILICHH 3a/1a4 KOHTPOJISL.
3ananue:

OOyuunTe MPOCTYIO MOJHOCBA3HYI0Q-ceTh /s perieHus okpyxenus LunarLander.

[Tponerypsl OLleHUBaHMS 3HAHUHM, YMEHUH, (POPMBI U OpraHU3aAIMs TEKYIEro KOHTPOJISI
yCIIEBaEMOCTH U IIPOMEKYTOUHON aTTeCTalMy 00y4YaroIuXCs

Texkymuii KOHTPOJIb YCIIEBAEMOCTH U NPOMEKYTOUHAsI aTTECTALUs CTYACHTOB BEJETCS B
coorBercTBUU ¢ [lonoxkeHnemM O TEKylleM KOHTPOJE YCIIEBAEMOCTH U IPOMEKYTOYHOM
aTTecTauuu o0pa3oBaTebHON OpraHu3aluu

Texymmii KOHTPOJIb YCIIEBAEMOCTH

Monynb nenutcst Ha aBa O0y1oka. Kax el 6510k BKIIIOYaeT B ce0s M3ydeHne 3aKOHUYCHHOTO
paszzneina, yactu Mozyss.

Tekymuit KOHTPOIIB 110 MOIYIIO OCYIIECTBIISICTCS 110 KAIEHIAPHOMY Y4eOHOMY TpaduKy.
Cpoku KoHTposbHBIX Meponpusatuii (KM) u cpoku mnoxaseneHus utoroB mno Monymto
oTOOpakaroTcsi B pabounx ydeOHbIX IIaHax Ha cemecTp. CTyIeHT JOHKEH BBINOIHUTH BCE
KOHTPOJIBHBIE MEPONPUATHSA, IIPELYCMOTPEHHbIE MOyleM K YKa3aHHOMY CpOKY, IIOCJIE 4ero
npenojaBaTelib MPOCTaBiIsieT OalibHbIE OICHKM, HaOpaHHbIE CTYAEHTOM IO pe3yibTaraM
TEKYILEro KOHTPOJIs YCIIEBAEMOCTH 110 Moayiro.

KoHTponbHOE MeponpHsITHE CUUTAETCS BBIIOJIHEHHBIM, €CJIU 32 HErO CTYAEHT IMOJIyYn
OLIEHKY B OajiaXx He HM)K€ MMHHUMAJIbHOM OIIEHKH, YCTAHOBJICHHOH MpOrpaMMoi MOJIyJs IO
JTAHHOMY MEPOTIPUSTHIO.

CryneHTbl, HE CHaBIIME KOHTPOJBHOE MEPONPUATUE B YCTAaHOBIEHHBIM CpOK,
IPOJODKAIOT padoTaTh HAJl HUM B COOTBETCTBUE C TMOPSAKOM, NMPUHATHIM 00pa3oBaTeIbHOU
opraHusanuei.

IIpome:xxyTouHasi aTTecTanus

DopMOH IPOMEKYTOUHOU aTTECTALMU 110 MOIyIIIO SBISAETCS 3a4€T.

OuenuBanue Mojyns Benercs B cooTBeTcTBUM C [lonoxeHHeM O TeKylleM KOHTpOJe
yCIIEBaEMOCTH U ITPOMEKYTOUHOM aTTECTAllMM CTYACHTOB 00pa30BaTEIbHOM OpraHu3aluy.

HanpuMmep, MeToAMKA OLIEHKH 110 PEHTHHTY

CryneHT, BBIOJHUBIINN BCE MPEAYCMOTPEHHBIE YUeOHBIM IIJIAHOM 3a/laHUs U CHIaBIIMK
BCE€ KOHTPOJIBHBIE MEPOIPHUATHS, IOJYYaeT HMTOrOBYHO OLEHKY N0 Moaymro 3a cemecTp B
COOTBETCTBUU CO CIEAYIOLIEH IIKAIOM:

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

Pelitunr crynenta mo Moayiio 3a ceMecTp onpezensercs Kak cymma 0aioB, MOTYyYEHHBIX UM
3a Bce 0sioku Moyiist, 1 6a7UI0B 32 TPOMEXKYTOUHYIO aTTeCcTaluio. MakCuManbHOE KOJIUYECTBO
6ayutoB 3a Moynbs B ceMecTpe ycTaHaBinuBaeTcs: paBHbIM 100.



