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1. Ilein 0CBOECHHSA AW CIIUILINHBI

Llenpto wm3ydeHuss uCHMIUIMHBI «CHCTEMBI HCKYCCTBEHHOTO HMHTEIICKTa»  SIBISCTCS
(dbopmMHpoBaHKE KOMIIETEHIIMA B OOJIACTH NMPUMEHEHUS MHTEIUICKTYAIbHBIX MH()OPMALMOHHBIX
CHCTEM JJIs peleHus MPO(PECCHOHANBHBIX 331a4.

3aiauu TUCUUIUIMHBIL

O3HaKOMHUTb C COBPEMEHHBIMU OOJACTSIMH HCCIEAOBaHUSA 110 HCKYCCTBEHHOMY
MHTEIUICKTY U chepaMul IPUIIOKEHUS SKCIIEPTHBIX CUCTEM;

MO3HAKOMUTh C KOHIICTILUSAMH, COCTaBISIOIMIMMU OCHOBY COBPEMEHHBIX CHCTEM
HCKYCCTBEHHOT'O MHTEJUICKTA;
U3JI0KHUTh TEXHHUYECKHUE
HCKYCCTBEHHOT'O MHTEJICKTA;
— TO3HAKOMHUTH C OCOOCHHOCTSIMH IPAKTUYECKOTO HCIIOIb30BAHUS HMHTEIUICKTYAIbHBIX
MH(GOPMAIIMOHHBIX CHCTEM B 00J1aCTH MHPOPMALIMOHHON O€30MacCHOCTH.

IMOCTAHOBKHM OCHOBHBLIX 3aJda4, PpCIIacMbIX CUCTECMaMU

2. Mecto mucunnyimibl B crpykrype OIIOII 6akanaBpuara
[uki, K KOTOPOMY OTHOCUTCS JUCLMILINHA!
b1.OJl.«Cucrembl HCKYCCTBEHHOTO NHTEIIEKTa»

3. Pe3yabTaThl

WHTCIIJIICKTa»

O0CBOCHUSA

JUCIHHUINLTHHBI

(MmonyJis)

«CucremMbl

HCKYCCTBCHHOI'O

[Ipouiecc u3yyeHUs MUCHUILUIMHBI HampaBlieH Ha ()OPMHUPOBAHHE AIIEMEHTOB CIEIYIOIIMX
komreteHiuil B coorBercTBuu ¢ GI'OC BO no nanHOMy HampaBJIeHUIO:

Kon HanmenoBanue Kon, HanMeHOBaHHe HHIUKATOPA JOCTH/KEHHSA
npodeccuona| MpodeccHoHaIbHON npogeccuoHaIbLHON KOMIIEeTEHIIUN
JILHOl KOMIIETEHIIN T
KOMIIeTeHIIUH
Cnocoben K- 1.1. [TonumaeT npuHIKITL 3HATH. MeTo !
M CII0JIb30BATh 3HAHUC MOCTPOEHUSI 1 OCHOBHBIE pa3paboTku
ITK-10 OCHOBHBIX METOJIOB METO/Ibl CUCTEM OPUT'MHATIBHBIX

AJITOPUTMOB U

MICKYCCTBEHHOI'O HCKYCCTBEHHOI'O MHTEJJIEKTA U
IPOrpaMMHBIX

MHTEJUIEKTa B MPUMEHSET UX JUI PeLIeHUs porpam:

v o [PCHICHUU C
MOCIEAYOLEN 3a7a49 IpoQecCHOHaTbHOM
o IMCII0JIb30BAHUECM

npodeccuoHanbHOM JIESATENLHOCTH,
COBPEMEHHBIX

NEesITeIbHOCTH B N
TCXHOJIOI'H1

Ka4eCcTBE HAYIHBIX

COTPYAHHUKOB, K- 1.2. Uccnenyer |Ymern: CTaBHTH

HpeHOILaBaTeHCﬁ HaHpaBJIeHI/ISI HpI/IMeHeHI/IH 3agavu U aJaliTUPOBAThH
MCTOAblI H aAJITOPUTMBI|

0GpasoBaTebHBIX CUCTEM HCKYCCTBEHHOTO 5 p

N HHTEJUIeKTa TSt MAIIMHHOTI'0 OOYUCHUA
OpraHu3aluil BBICILIETO
Pa3INUHBIX
oOpa3oBaHus, .
MIpeIMETHBIX00JIacTel;
HIKEHEPOB, TEXHOMOTOB [TK_1 3. Bpibupaer Biagern:

KOMIUIEKCBI METOIOB U
MHCTPYMEHTAIbHBIX CPEICTB
HCKYCCTBCHHOI'O MHTCJIJICKTA
IJId pCUICHU A
npo¢eCCHOHANTBHBIX 33]1a4 B

IMOCTAaHOBKOM 3aJ1a4 I10
A A TALIKY UK
COBEPIICHCTBOBAHHIO
METOJOB U aJIrOPUTMOB
IS peTIeHUs
KOMILJICKCA 33134




MPEAMETHOM 00JIaCTH.

3aBUCUMOCTHOT OCOOEHHOCTEN [IPeIMETHOMH 00nacTu

4. CTpykTypa M coep:KaHue TUCHHIIMHBI (MOTYJIs1)
4.1. CTpyKTypa JTUCHUNJIMHBI (MOIYJISA)
OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTaBISIeT 2 3a4ETHBIX €IUHUIL, /2 4acoB.

Ounas popma o0ydeHust

No Bunbl yuedHoii padoTsl, BKII0OYAA DopMBbI TEKYLIET0
n/n CaMOCTONITENIbHYIO Pa0OTy CTYAEHTOB M| KOHTPOJISI YCIIEBAEMOCTH
TPY/A0EMKOCTD (B 4acax) (no neoensam cemecmpa)
K C ®dopmMa POMeKYTOUHOM
OHT;KTHaﬂ aMocTongem)Ha aTTecTaiuy (10
paGora s1 paGora cemecmpan)
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U TeM JUCHUNIHHBI . i
— ] 15}
MOJLYJISA) 2 = . [t 2 |=
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Bseznenue B
VCKYCCTBEHHBIN
WHTEJUIEKT U OCHOBHBIE 5 28110 10 | 8 8 8
METO/IbI MAaIlIMHHOTO
o0ydeHus 11t paboThI ¢
TaOJIMYHBIMH TAHHBIMU
CucreMbIry0okoroodyd | g |14 | 4 | 4 | 6 7 7
CHUS
OOyuenne 5 12| 4| 4 | 4 3 3
CIIOJIKpEIIEHUEM
Bcero 54 |18 | 18 | 18 18 18
Kypcosas paboma
(npoexm)
Tloozomoska k sx3amery
OO01mas Tpy10eMKOCTh, B IpomexyTodaHas
Jacax dopma
72 118 | 18 | 18 18 3 *
ayer
18 -
3aueT ¢ OLeHKOU
OK3ameH




OuHo-3204Has ¢popma o0yueHust

Ne Bunnbl yueOHoii padoThl, BKIIOYAA DopMBI TEKYLIET0
/i CaMOCTOSITEIbHYIO Pa0OTY CTY/IEHTOB H| KOHTPOJISI yCIIeBaeMOCTH
TPYA0eMKOCTh (B Yacax) (no neoenam cemecmpa)
K C ®dopma IPOMeKYTOYHOM
OHTiﬁlKTHafl aMOCToﬁﬂTeJILHa aTTecTammu (no
padora s1 padoTa cemecmpan)
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Bsenenue B
HCKYCCTBGHHBIﬁ
MHTCJIJICKT 1 OCHOBHBIC 5 12 4 4 4 28 28
MCTOAbI MAIIMHHOI'O
o0y4eHust 11t paboThI ¢
TaOJIMYHBIMU JaHHBbIMH
CucteMsl r1y00oKoro 5 612 2 2 12 12
oOydeHust
OOyuenue ¢ 5 612 22 8 8
IMOAKPCIVICHUEM
Bcero 2418 | 8| 8 48 48
Kypcosas paboma
(npoexm)
Iloozomoska k ak3ameHy
OO01mas Tpy10eMKOCTh, B [TpomexyTouHas
Jacax dopma
7218 | 8|8 48
3auer *
48 -
3auer ¢ OLEHKOH
OK3aMeH




3aounas ¢popma o0yueHust

No Buabl yueoHoii padoThl, BKIIOYAs DopMBbI TEKYLIET0
n/n CaMOCTOSATEIbHYIO PaGoTy CTYIEHTOB H | KOHTPOJISI yCIIeBaeMOCTH
TPYA0EMKOCTh (B Yacax) (no neoenam cemecmpa)
®opmMa NPOMEKYTOTHOI
KonTakTHasn CamocrosiTeIbHA aTTecrauuy (1o
padora s1 pabora cemecmpanm)
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Bgenenue B
MCKYCCTBEHHbIN
MHTEJIJICKT MU OCHOBHBIC| 5 2| 2 22 2 120
METOIbI MAaIlIHHOTO
oOy4deHust it paboThHI C
TaOJIMYHBIMM TaHHBIMU
2
CucTeMbl FHY6OKOFO 5 2 21 1 20
o0yueHus
OOyuenue ¢ 5 21 1 | 20
IMOJIKPETUICHHUEM
Bcero 4 4 60
Kypcosas paboma (npoexm)
Ilooeomoska k 3auemy 4 4
OOmrast TPyIOEMKOCTh, B [TpomexyTOYHAast
gacax Dopma
72| 4 4 64 4
3ader *
60 _
3a4eT ¢ OLEHKOU
OK3amMeH
4.2. ConepxaHue TMCUMILTHHBI (MOTYJIs)
Ne n/m HaumeHoBaHMe MOYJIs1, CO/IePKAHUE q
achbl
1 «BBeieHle B MCKYCCTBEHHbIII MHTENJIEKT U OCHOBHbIE MeETO/bI
MAIIMHHOTO 00y4eHUs Il Pa00ThI ¢ TAOJTUYHBIMH JTAHHBIMI»
Jlexkuuu 10
1.1-15 [OnumoHanbHO: MaTeMaTHYeCKUI JMKOe3 o anemenTam | 10
MaTeMaTHYECKOM CTATUCTHUKH, JMHEHHOW anreOpbl M1 MaTeMaTHYeCKOro




aHanmsa. |

OcHOBHBIE 33J]aYll  CHUCTEM HCKYCCTBEHHOI'O  HMHTEJUIEKTA.
Knaccudukanums, xnacrepuszanus, perpeccus. TUIB MaIIMHHOTO
oOyuyeHMsl: € yduTeneM, Oe3 yuuTens, ¢ YaCTHUYHBIM IPUBJICUYCHUEM
yuuTens, 00ydeHue ¢ NOJKPENICHUEM.

Knaccudukanus Ha npumepe aaroputma K-Ommkaimmx cocenei
(KNN) [OmnmumonansHO: BeICTpBIf  TOMCK — ONMKAWIIMX — COCEICH.].
MeTtpuku OleHKH KiaccubuKaIiu: moaHoTa, TouHocts, FI, ROC, AUC.
Bamupnanmonnass u tecroBas BbiOOpka. Kpocc-Bammmanus. Pabota c
KaTeropuallbHBIMH MPU3HAKAMH.

Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 -
KOd(pUIMEHT neTepMHuHANUU. JIMHEHHas perpeccusi, MOJIMHOMHUATbHAS
perpeccusi. IlepeoOyueHne W peryisipusaius, rpeOHEBas perpeccus,
LASSO, ElasticNet.

Jlunetinple  Moxmenm ans  kiaccudukanuu.  [lepuenTpow,
JIOTUCTUYECKAass  pEerpeccusi,  IOJHOCBA3HBIE  HEHUPOHHBIE  CETH,
CTOXAaCTHYECKHIA TPAaJUEeHTHBI CIHYCK W OOpaTHOE pachpoCTpaHEHHE
rpaguenTa. Perymspusanus THHSHHBIX MOeeH Ki1accuuKaIuum.

Knacrepuzanus, k-means, k-means++, DBSCAN,
arjioMcpaTuBHaA KJIIaCTCpU3al M. MeTpI/IKI/I OLCHKHU KJIACTCpU3allUu.

ANTOpUTMBI, OCHOBAHHBIE Ha IPUMEHEHUH PEIIAIOLINX 1EPEBBEB.
Kpurepun pasznenenust ysna: MH(OOPMALIMOHHBIA BBIMIPBHILI, KPUTEPUN
JUkuHu.  AHcamMOaM — pellalolMX — JIepeBbEB:  CIy4aHbIM  Jec,
I'paAUEHTHBIN OYCTHHT.

Meton omnopubix BekTopoB. IIpsimMas u oOparHas 3anadga.
Omnpenenenne onOpPHBIX BEKTOPOB. S 1epHBIN TPIOK.

HauBHblil  OaifecoBckuii  kiaccudukatop. MeToasl  OlEHKU
pacrpeneneHust npu3HakoB. EM-anroputM Ha npuMepe CMeCH rayCCuaH.

Metoasl  0€3rpaiMeHTHON ONTHUMM3AIMK: CIYYalHBIA TOMCK,
hillclimb, oxur, reneTHYeckuii aTrOPUTM.

JlabopaTopHbie padoThl

JIP1.1 Mertoas! paboTsl ¢ TabauamMu B Python. Arperaius u Buzyanu3amus
JnaHHbIX. [IpoBeeHNE NEPBUYHOIO aHAIN3A TAHHBIX.

JIP1.2 CTOJIb30BAHUE U CPABHEHUE aIroOpuTMOB Kiaccupukanun: kNN,
pelarolue 1epeBbest 1 UX aHcamMOJIH, TOTUCTHYECKAs PErpeccHusl.

JIP1.3 Hcnonb3oBanne W  OlEHKa  alroputMoB  perpeccuu.  I[logbop
ONTUMAJIbHBIX
[IapaMeTPOB PErPECCUU

JIP1.4 OnTuMu3anmoHHble 3a1aud U ux perieHus. Ilogbop rumepnapameTrpos

aJIropuTMa € MOMOIIIbIO METOJOB OIITUMHU3AIIUH.




IpakTnka 10
mpr1.1 [IporpaMMHO-aITOPUTMHYECKOE OCBOCHHE MaTepurala 10
CamocrosiTeibHas paGora 8
CP1.1 [IpopaboTka yueOHOTO MaTepHana JISKIIHii 2
CP1.2 [ToaroToBka K J1abopaToOpHBIM padoTaM 4
CP1.3 [ToaroToBka K pyoeKHOMY KOHTPOJIIO 1
CP14 Hpyrue BUIbI CaMOCTOSTEILHON pabOThI 1
Jleknuu 4
2.1-2.3 Heiiponnsie cetn. @yHKIIUN OMMOKN HEHPOHHBIX CeTel 1 00ydeHHe ¢ 4
HOMOILBI0 O0paTHOrO pacnpocTpaHeHusi rpaaueHTa. IlonsTue 63T4a M
SMOXH.
Pabora ¢ u3o0pakeHusIMU € MOMOIIBI0O HEUPOHHBIX ceTell. CBepTOUHbIE
HelipoHHele cetu. Omepauuu cBepToK, max-pooling. IlomyssipHbie
ApXUTEKTYpHI CBEPTOUHBIX HEHPOHHBIX ceTei: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe o0ydenue.
OO0Opabotka TekcToB. PaboTra C ©CTECTBEHHBIM S3BIKOM C ITOMOIIBIO
HEHpOHHBIX ceTell. BekTopHble mpejacTaBieHus s Tekcra: word2vec,
skipgram,
CBOW, fasttext. PexyppenTthsie HeliponHsie ceti, LSTM, GRU.
Tpancopmepst, BERT, GPT.
JlabopaTopnbie padoThl 6
JIP2.1 Knaccugukarus nzobpaxenuit 1 TpanchepHoe oOyueHue. 3
JIP2.2 PaboTa ¢ TekcTaMu M X BEKTOPHBIMU MPEACTABIECHUSMHI TEKCTOB. 3
IIpakTuka 4
I1P2.1 [IporpaMMHO-aJITOPUTMHUECKOE OCBOEHUE MaTepHraia 4
CamocrositeibHas padora 7
CP2.1 [IpopaboTka yueOHOTO MaTepHraia JEKIIHi 1
CP2.2 [Tonroroska k 1abopaTOpHBIM paboTam 4
CP2.3 [TonroroBka k pyoe:KHOMY KOHTPOJIO 1
CP24 Hpyrue BUIbI CaMOCTOSTEIHLHON pabOThI 1
«O0y4eHue ¢ MoAKperICHuEM»
3 Jexuun 4
3.1-3.2 [lonsTusa arenTa, cpenbl, COCTOSIHUSA, AEUCTBUM U Harpaabl. OyHKIUA 4




neHHoctu cocrostuus (Valuefunction) m ¢yHKuMS KadecTBa IEHCTBHA

(Qfuntion).

OnTuMu3anuss CTpaTerMd C  IOMOINBI0 MaKCHMH3alUud  (DyHKI[H
[IEHHOCTH U KadecTBa. Q-o0yueHme.

I'ny6okoe obyuenue ¢ nmoakpemicaueM. Deep Q-Networks, Actor-critic.

Hns yposus skeneptHblii: REINFORCE, A2C, PPO, DDPG.

JlabopaTopHbie paGoThI 4
JIP3.1 [Tpumenenue Q-Networks 1mst peleHus MPOCTHIX OKPYKCHHIA. 4

IIpakTuka 4
Inp 3.1 IIporpaMMHO-AJITOPUTMHYECKOE OCBOEHUE MaTEpHaia 4

CamocTtosTenbpHas paboTta 3
CP3.1 [TpopaboTka yuyebHOro MaTepuana JeKIui 1
CP3.2 [ToaroroBka k 1abopaTopHbIM paboTam 1
CP3.3 [ToaroroBka K pyOe:KHOMY KOHTPOIIIO 0,5
CP34 Jpyrue BUIbl CaMOCTOSTENBHON pabOThI 0,5

5. O6pa3zoBare/ibHbIe TEXHOJIOTHHU
B mporecce mpenomaBanus Moaysst HCIONB3YIOTCS CICIYIONIME METOIBI, CPEACTBA H
OOHOBIIIEMOE TP HEOOXOAUMOCTH IPOrPaMMHOE obecIieueHre HH(HOPMAIMOHHBIX TEXHOJIOTHI:
— e-mail npenonaBarerns;
—  DIIEKTPOHHBIE Y4eOHO-METOJMUYCCKHE MaTepHalbl JUIS O00ECICUEHHsS CaMOCTOSTEIBHOM
paboThI CTYICHTOB;
— CIHCOK calToB B ceTh «VHTepHET» s MOUCKAa HAYYHO-TEXHHUYECKOH HH(POPMAIMU IO
paseniaM JUCIUTLIHHEI,
—  MaKeThl PUKIIAJHBIX IPOrpamMM, Harpumep, pytorch.

6. YueOHO-MeTOAMYeCKOe o0ecnedyeHHEe CAMOCTOSITEIbHOH PaldoThl  CTY/JAEHTOB.
OuneHo4yHble CpPeACTBA /ISl TeKYyUIero KOHTPOJISI  yCIeBaeMOCTH,IPOMEKYTOYHOI
aTTecTAalMHU 110 HTOraM OCBOEHUS! TMCIUIIMHBI.

Jlnst obecrieyeHus: cCaMOCTOSATENBHOM PadOThI CTYIEHTOB IO Moayito c(hOpMUPOBAH METOANYECKUI
KOMILJIEKC, BKITFOYAFOIIUI

B ce0s cieayroniie yae0HO-MEeTOINIECKUE MaTePHAITBI:

1. IIporpamMma kypca.

2. YuebHUKH U yueOHbIe mocoousl.

3. Cricok asipecoB calToB B MH(GOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTn «IHTepHEeT)» (naee
— ceTb «MHTEepHETY), coepKannx akTyalTbHyr0 HHpopmammto mo 61o0kam Momys.
bubnuorpadudeckue cchlTku Ha ydeOHbIC U3AaHUs, BXOSIINE B METOAMYESCKII KOMILIEKC,
MIPUBE/ICHBI B TIEPEYHE OCHOBHOMW U JIOTIOJHUTEIBHOHN YUeOHOM TUTEpaTyphl, HEOOXOAMMOM ISt
ocBoenust Moyt (paszaen 7).

K nononHuTENbHBIM MaTepHazaM Takke OTHOCUTCS NIepedeHb pecypcoB ceTH «HTepHeT»,
PEKOMEH/IYEeMBIX JIJISl CAMOCTOSTEIbHOM PadoThl ipu ocBoeHnr Moyis (pasznen 7). CTyaeHTh
MOJIYYaloT AOCTYH K YKa3aHHBIM MaTepualiaM Ha IIepBOM 3aHATHU 10 Moayitio.



7. Y4eOHO-MeTOAHYECKOE " MaTepHaJIbHO-TEXHUYECKOe olecrieyenue

AU CHUIJIMHBI(MOLYJIs)

1

2.

3.

N

7.1. Y4eOHas muTeparypa:

OcHoBHasi TUTEPaTypa N0 MOIYJII0

Mammnnoe o6ydenue. Hayka 1 HCKYCCTBO OCTPOEHUS aJITOPUTMOB, KOTOPBIE
W3BJIEKalOT 3HaHUs 13 naHHbiX. [lerep @max. JIMK Ilpecc. 2015.

I'nmy6okoe obyuenue. [lorpyxxenne B mup HelipoHHbIX ceTeit Hukonenko Cepreit
Hropesuu, Kanypun A. A. | Huxonenko Cepreii Uropesuu, Kanypun A. A.

Oo6yuenue ¢ noakperieaneM / Carron Puuapn C, bapro Duapro I'., JIMK Ilpecc, 2020.

JlonosHUTeIbHBIE y4eOHbIe MATEPHAJIbI

OCHOBBI UICKYCCTBEHHOT'O MHTEIJIeKTa : yueOHoe rnocooue / E.B.boposckas, H. A. JlaBbi10Ba.
4-¢ uzn. pnextpoH. M.: Jlaboparopus 3uanmii, 2020. 130 c.

VckyccTBEHHBIN HHTEIUIEKT ¢ ipumepamu Ha Python. Jixxomml Ipatuk. Bumbsime. 2019.
[Mpuknagnoe MmammHHOe O0OyueHue ¢ mnomoinpio Scikit-Learn, Keras u TensorFlow:
KOHIEMIUN, WHCTPYMEHThl M TEXHUKHU JUIS CO3/IaHUSA HMHTEJUIEKTYAJIbHBIX CHCTEM , 2-€
nuznanue. XKeponOpenbeH. J{uanexktuka-Bunbsame. 2020.

Xenpuk bpunk, Jl>xo3ed Puuapne, Mapk @esepoind «Mammaaoe ooydenney, [Tutep 2017.
Kak yuntcs mammna: PeBosronust B 001acTy HEHPOHHBIX ceTel U riryOokoro odyueHus. SH
Jlexyn. Anpninaa PRO. 2021.

I'pokaem rmy6okoe ooyuenue. Dunapro Tpack. ITurep. 2019.

O6yuenune ¢ moakpericanem Ha PyTorch. Coopuuk penentoB. FOcu Jlro. IIMK Ilpecc.
2020.

https://spinningup.openai.com/en/latest/

7.2. UHTEpHET-pecypChl

Ha3Banmue pecypca Cceblaka/noctyn

OnekTpoHHass OubOnmoreka onnaiiH «EamHoe okHO K | http://window.edu.ru
00pa3oBaTEeIBLHBIM PECypCcaM»

«Obpa3oBatenbHbIN pecypc Poccun» http://school-collection.edu.ru

denepanbHblii 00pa30BaTEIbHBIA MOPTAN: yupexaeHus, | http://www.edu.ru
nporpammel, ctrannaptel, BY 361, Tectel EI'D, THA

denepanbHbIi LEHTP uHopmarmonHo- | http://fcior.edu.ru
obpazoBatenbHbIX pecypcoB (PIINOP)

Pycckas BupTyanbHast OnbaroTexa http://rvb.ru

KabuHeT pyccKoro si3bIKa U JINTePaTyphbl http://ruslit.ioso.ru

HanmoHaneHBIH KOPITyC PyCCKOTO S3bIKA http://ruscorpora.ru

ExxenenenbHuk Hayku W oOpaszoBanus lOra Poccuwm | http://old.rsue.ru/Academy/Archive
«AKageMus» s/Index.htm

Hayunas snexktponHas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0nbMoTeuHas cucrema [PRbooks http://www.iprbookshop.ru

DJIeKTPOHHO-CIIPAaBOYHAs CHCTeMa JOKYMEHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHpoOpMUO»

WNudopmannonno-npaBoBass cuctema «Koncynprant- | CeTeBast Bepcusi, JOCTYIIHA CO BCEX
ILJIIOC)» KOMIIBIOTEPOB B KOPIIOPATUBHOM

cetu Uarl'y



https://spinningup.openai.com/en/latest/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/

DeKTpoHHO-0MOIHoTeuHast cucteMa «HOpaiT» https://www.biblio-online.ru

Open Machine Learning Course https://mlcourse.ai

BBenenue B MalmmHHOE O0yYCHHE OT https://stepik.org/course/4852/prom
«Bioinformaticlnstitutey o

Crenuranu3arus MaimnHHOe 00y4eHre v aHanu3 AaHHbix | https://ru.coursera.org/specializatio
0T «MOCKOBCKHIA (PU3UKO-TEXHUYICCKHIA HHCTUTYT» ns/machine-learning-data-analysis
[Tnardopma 11 MPOBECHUS COPEBHOBAHUH 110 https://www.kaggle.com

DataScience

7.3. IlporpammHoe o0ecrieyeHmne

JInieH3snOHHOE MPOrpaMMHOE o0ecrieueHune, ucrnonb3lyemoe B Uarl'y

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.
1.8.

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

Microsoft Windows server 2003, 2008, 2012, 2016

MicrosoftOffice 2007, 2010, 2016

[Iporpammusiii komreke MMUC “Jlexanatr”

[Iporpammusiit komiiekc MMUC “Busyansnas Ctynus TectupoBanus™
[Tporpammusrit komreke MMUC "TIJTAHBI"

[Iporpammusiii komieke MMUC "3JIEKTPOHHBIE BEJJOMOCTH"
[Iporpammubiii  kommieke MMUC  BEB-IIPUJIOKEHUE  "IIPUEMHAS

KOMUCCUS-OHJIAMH"

1.9.

1.10.
1.11.
1.12.
1.13.
1.14.
1.15.

[Tporpammusrit komneke MMUC "TIPUEMHASI KOMUCCUA"
[Iporpammusiit kommeke MMUC "BEJIOMOCTU KA®E/IPbI"
1C 3apnnata u Kaapsl

1C KamuH: pacueT 3apabOTHOM MJIaThl

AnTtuupycnoel IO Kaspersky endpoint security
CnpaBouHo-nipaBoBas cucrema “KoHcynpTanT”

1C byxranrtepus

7.4. MaTtepunajJbHO-TeXHHYeCKoe o0ecnieyeHue

Onucaumn

(¢ MaTepI/IaJ'leO'TeXHI/['leCKOﬁ 6331)1, H606XOHHMOﬁﬂﬂﬂ U3YyYCHUA MOIYJIsA

[Tepeuens MaTepraIbHO-TEXHUUECKOTO oOecrieueHust Moyis

Ne n/m | Bup 3anstuit Bun u HaumeHoBaHHE 000PYAOBaHUS

1 |JlekunoHHble  |AyAUTOPUH C MYJIBTUMEAMHHBIMU CPEACTBAMH, CPEJICTBAMU
3aHATUA 3BYKOBOCIPOU3BEICHUS 1 UMEIOIINE BBIXO/ B ceTh «HTEepHET».

[Tomerienust 171t MPOBEJCHUS ayJUTOPHBIX 3aHATUH, 000PYIOBaHHbIE

2 |JlaGoparopubl  |KoMIblOTEpHBIH Ki1acc ¢ KOMILJIEKCOM IMPOTPaMMHBIX CPEJICTB,
e paboThI MO3BOJISIOMINX KXKIOMY CTYJIEHTY pa3padaTbiBaTh IPOrpaMMHbIE

pea3alin NPpaKTUICCKUX 3a/la4 B XO/JI€ BBITTIOJTHCHU A Ha60paT0pHBIX

naAnT

3 |CamocrositensH |bubmmoTeka, nMerorias pabodre MecTa JUisi CTYACHTOB. AyIUTOpHH,
ast pabora OCHAILIEHHBIE KOMIIBIOTEPAMH C JIOCTYIIOM K ceTH «/HTepHET»

4  |[IpakTuka KoMnbroTepHsIii KJ1acc ¢ KOMILUIEKCOM IPOTPAMMHBIX CPEJICTB,

MO3BOJISIIOIIMX KaXIOMY CTYACHTY pa3pabaThiBaTh MPOrpaMMHbIE
peanu3anyy IPakTUYECKUX 3a/1a4 B XOI€ BBIMOJIHEHU JJAOOPaTOPHBIX

nalRnm



https://www.biblio-online.ru/
https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://stepik.org/course/4852/promo
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Pabouas mporpamma quctuminHbl «CUCTEMBI HCKYCCTBEHHOTO MHTEJUICKTa» COCTaBJIIeHA B
cootBercTBUU ¢ TpeboBanusasmu @OI'OC BO mno wHampaiaeHnuto mnoarotoBku 21.03.01
HedTerazoBoe neno npouiab NOATOTOBKH «IDKCIUTyaTalus U 00CIY)KMBaHUE TEXHOJIOTHYECKUX
00BEKTOB  HEe(TErasoBoro MPOU3BOJACTBA», YTBEPXKIEHHOTO MpHUKazoM MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoii ®@eneparuu ot «09» deppans 2018 r. Ne96 , ¢ yuemom
npogheccuonanvrvix cmanoapmos 19.003 «Cneyuanucm no o0OCIYICUBAHUIO U PEMOHMY
Heghme3a800CcK020 000PYO08aAHULY, YMEEPAHCOeHHbIll npukazom Munucmepcmea mpyoa u
coyuanvrou 3awumul Poccutickoti @edepayuu om 21 nosops 2014 2. N 927u (3apecucmpuposan
Munucmepcmeom wcmuyuu Poccutickou ®@edepayuu 8 dexabpa 2014 2., pecucmpayuonHwlli
N 35103), ¢ usmenenuem, enecennvim npuxazom Munucmepcmea mpyoa u coyuarbHOU 3aUUmbl
Poccuiickoi @edepayuu om 12 dexabpsa 2016 2. N 727u (3apecucmpuposan Munucmepcmeom
tocmuyuu Poccutickou @edepayuu 13 anseaps 2017 2., pecucmpayuonnwiti N 45230); 19.026
«Cneyuanucm no mexHu4ecKoMy KOHMPONIO U OUACHOCMUPOBAHUIO 0OBEKMO8 U COOPYHCEHUL
Heghme2a306020 KOMNIEKCA», YMBEPAHCOeHHbIU npukasom Munucmepcmea mpyoa u coyuanbHou
sawyumel  Poccutickou  ®Dedepayuu om 10 mapma 20152 N 156n (3apecucmpuposan
Munucmepcmeom rwcmuyuu Poccutickoti @edepayuu 1 anpens 2015 e., pecucmpayuonnwiii
N 36685);19.053  «Cneyuarucm no  ouacnocmuke  0060pYO0SAHUS — MALUCMPATLHO0
mpybonposooa Hegmu u HemMenpooyKmosy, ymeepiucoeHuvlll npuxasom Munucmepcmea
mpyoa u coyuanvHou 3awumsl Poccutickoii ®edepayuu om 19 anpens 2021 2. N 253u
(3apecucmpuposan Munucmepcmeom rwcmuyuu Poccutickou @Pedepayuu 21 man 2021 2.,
pecucmpayuoHHbli N 63552); 19.055 «Cneyuanucm no 9KCHAYamayuu
Heghmenpodykmonepexkauusaoujeli. CManyuu MasucmpaibHo2o mpyoonpoeooa Hegpmu u
HeghmenpooyKkmosy, ymeepicoenHulil npukazom Munucmepcmea mpyoa u coyuanbHOU 3auumol
Poccuiickoii @edepayuu om 19 uiona 2017 2. N 584n (3apecucmpupoean Munucmepcmeom
tocmuyuu Poccutickout @edepayuu 11 cenmsops 2017 2., pecucmpayuonnvii N 48139).

[IporpamMmy cocTaBuI
dapruesa 3viapdusa CyaranrupeeBHa / /

[Tporpamma omoOpena Ha 3acenanuu Kadeapsl  HMHbDOPMAIIMOHHBIE CHCTEMbBI M TEXHOJIOTUI

[Mporokom Ne 9  or« 21 » wmas 2024 rtonma

HporpaMMa o;[06peHa qu6HO-MCTOIlI/I‘-ICCKI/IM COBCTOM HHXXCHCPHO-TCXHUYCCKOTO MHCTUTYTA

[Tporokon Ne 9 ot «22» mas 2024 rona


http://ivo.garant.ru/document/redirect/70818242/0
http://ivo.garant.ru/document/redirect/71587966/178
http://ivo.garant.ru/document/redirect/71587966/0
http://ivo.garant.ru/document/redirect/70943552/0
http://ivo.garant.ru/document/redirect/71741818/0
http://ivo.garant.ru/document/redirect/71764752/0

CBeneHusi 0 nmnepeyTBep:KIeHUM MNPOrpaMMbl HAa oO4YepeaHOH Y4eOHbI 10X M
perucTpanuu u3MeHeHuil

YyeOHbIil Pentenue BHecennrsle u3MeHeHUS IToamuce 3aB.

roJ kadenpsl kadempoit
(Ne mporoxoina, nara)




®OHJI OHEHOYHbBIX CPEACTB AJIs1 IPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIUU OB YUYAIOIINUXCS
11O MOAYJIIO « CUCTEMbI HCKYCCTBEHHOI'O HUHTEJIVIEKTA»



OHI/ICAHI/IEMHOKASATEJIEI?I N KPUTEPUEB OLIEHUBAHMUSA
KOMIIETEHIIUU HA PA3JIMYHbBIX OTAITAX UX ®POPMUPOBAHUA,
OINMCAHUME HIKAJI OHEHUBAHUA

®ounn oneHouHbIX cpeactB (POC) npeaycMaTpuBaeT cleayoliee:

— OIHCaHue KOMIUIEKCa MoKa3aTeeil — JECKPUITOPOB OCBOEHUSI KOMIIETEHIIN B BUJIE
PE3yNIbTaTOB 00YUYEHUS, KOTOPBIE CTYACHT MOKET IPOAEMOHCTPUPOBATH (

— (tabnuua 1). [Ins KOHTPOIS JOCTUKEHUS KQXKAO0T0 U3 HUX MPETyCMOTPEHBI OLEHOYHbIE
CpEICTBa B BUJE BOIIPOCOB, 3a/1aHUM U T.[1.;

— 0003HaUYECHHUE KPUTEePHeB — IIPABHUII IPUHATUS PEILICHUS MO OIICHKE JOCTUTHYTHIX
pe3yNbTaToB 00y4YeHUS U CPOPMUPOBAHHOCTH KOMIIETCHIIUH.

Hanpumep, B kauecTBe 1kaibl olleHuBaHus puHuMaercs 100-0anbHast cucteMa C BbIIEJIEHUEM

(rpagarueit) OLEHOK:

PeiiTunr Ouenka Ha
3auyerte
85-100
71-84 3auer
60-70
0-59 Hezauer

TUMOBBIE KOHTPOJILHBIE 3AJAHUSI NJIN UHBIE MATEPHAJIBI,
HEOBXOJMMBIE JIJ151 OEHKW 3HAHW, YMEHW 1 (MJTA) OTIBITA
JNESTEJIBLHOCTH, XAPAKTEPU3YIOIIUE DTAMBI ®OPMUPOBAHUS
KOMIETEHILUI B MIPOLIECCE OCBOEHHUSI OBPA3OBATEJILHOI
IMPOTPAMMBI

BbimyckHMK, OCBOMBIIMIA 00pa3oBaTelbHYIO IpOrpaMMy, JIOJDKEH 00J1a1aTh
npodeccnoHaTbHBIMU KOMITIETEHIIUSMU 10 TEMAaTHUECKUM MOAYJISIM IPOTPaMMBbI:

Kon HaumenoBanue PesynbraThl 00y4ueHus
TEMaTH4ECKOI0
MOJLYJISI




Bgenenue B
HUCKYCCTBEHHBII
WHTEIJIEKT U
OCHOBHBIE METOJIBI

3HaHuA:

— TEOPETUYECKHE OCHOBBI aHAIN3a JAHHBIX U MALLIMHHOTIO
o0yJeHus;

— crnenuuka paboThl ATTOPUTMOB MAIIMHHOTO 00Y4EHHS.

MAIIIMHHOTO 00y4eHHUS YMeHus:

A7 pabOTHI C - NPUMEHEHHE METOJIOB MAIIMHHOTO O0YYEHHUS, TIOJIrOTOBKA
TaOJIMYHBIMH JAHHBIX U UHTEPIIPETALUS PE3YIbTATOB.

JaHHBIMH HaBbIkH (ONIBIT 1€SITEJILHOCTH):

- UHTEpecyercs HOBBIMU TPEHAAMH B CBOEH
npodeccnoHaATLHOM OTPaCiH, pACCMATPUBALT MX C TOYKH
3pEHUs IPUMEHEHUS B CBOEH JIEATEIIbHOCTH;

- OLIEHMBAaET IPUMEHUMOCTH AIITOPUTMOB,
BO3MOYXHBICPHUCKH U TTOCIICACTBHUS OMTHOOK, HAXOAHUT
ONTUMAaJIbHBIEPEIICHUS A pabounx 3aaa4

Cucremsbl [ITyOOKOTO 3HaHus:
oOyueHus - NPUHLHUIBI 00yYEeHUs U IPUMEHEHUs] HeHPOHHBIX CeTeH.

- apXUTEKTYpHI TITyOOKHUX HEHPOHHBIX CETEH, MPUMEHIEMBIX
B PELICHUU PAKTUYECKUX 3a]1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUHN U TEKCTOB;

Ymenus:

- HacCTpoiiKa He0OXOJAUMOTO OKPYKEHUS JUIst paboThI ¢
HEUPOHHBIMU CETSIMHU.

- NpUMEHEHHUE U JoOOydeHHenpea00yUEeHHBIX
HEHPOHHBIX ceTell U3 TOCTYNHBIX OUOINOTEK

HaBbIkHU (ONBIT AeSITEJILHOCTH):

- BJIAJICET HABBIKOM MPOBEACHMSI ITOJHOTO LKA
BBIYHCIIUTENLHOTO KCIIEPUMEHTA, OTPAXKEHHS X0/1a
BBITIOJIHEHUS MIPOEKTA U MOJIyYE€HHUS PE3YIbTAaTOB B
oTYeTax U JOKyMEHTAllUH;

- BJIQICET HABBIKOM HCIOJIBb30BAHHUS CYIIECTBYIOIINX
MPOTPaMMHBIX OUOIHOTEK B MOJIEJIEH, CO3TaHmsI
MIPOrpaMMHBIX peanu3anuil rTyOOKuX HEHPOHHBIX ceTei




OOyuenue ¢
MOJIKPEIUICHHEM

3HAHUA:

TECOPECTUUCCKHUE OCHOBBI U aJITOPUTMBL 06y‘leHI/IH C
MMOAKPCIUICHUCM

IIPUMEHECHUC O6y‘leHI/IH C IMOAKPECIIIICHUEM I
IMPAaKTUYCCKHUX 3aad.

Ymenuns:

BBIOOp M peanu3alysi aIropuTMOB O0YUIEHUS C
MOJIKPEIJICHUEM C YUETOM CHelU(DUKU 3aauu
aJlanTanys U HaCTPOiKa aJropuTMOB OOyUCHHS C
MIOKPEIUICHUEM I10J] OIIPEICIICHHYIO CPENy.

HaBbIkH (ONBIT 1€SITEJILHOCTH):

HMHTEpECyeTCs HOBBIMU TPEH/IaMU B CBOEH
npoeCCUOHATBHON OTPACIIH, PACCMATPUBACT UX C TOUKU
3peHus IPUMEHEHUS B CBOCH JESITeTbHOCTH;

BJIAJICET HABBIKOM HCIOJIb30BAHUS CYIIECTBYIOIINX
MIPOrpaMMHBIX OMOIMOTEK U MOJIeJeH, CO3aaHUs
MPOTrPaMMHBIX pealn3aluii Ha OCHOBE AJITOPUTMOB
0o0yueHusl C MOJKPETIEHUEM

Cpencrsa Ayl OLCHKH Pa3IMYHbIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMN 1O KAaTErOpUsIM
«BHATb», «YyMETb», «BIAJETh» O0OECIEUMBAIOT pPEAM3aLUI0 OCHOBHBIX MPUHIMIIOB KOHTPOJI,
TaKuX KaK 00BEKTUBHOCTD u HE3aBUCUMOCTb, IIPaKTUKO-OPUEHTUPOBAHHOCTb,
MEXIUCUUIIIINHAPHOCTb.

C yderoM 3TOro KOHTPOJIbBHBIE BOMPOCHI (3amanusi, 3amauu), Bxoasmme B POC, mis

Pa3JIMIHBIX KaTeFOpI/Iﬁ u ypOBHeﬁ OCBOCHHS KOMIIETCHIINI MOTYT UMCTb CJ'IGI[YI-OH_II/Iﬁ BU.

3HATDH
IIpumepnr:

Twunel 3aaa4 MallIMHHOI'O 06yqu1/151 M KJIaCChI aJITOPUTMOB, K HUM IPUMCHACMBIC.
2. OcHOBHBIE HaITpaBJICHUA pa3BUTUSA I/ICCJ'ICI[OBE[HI/II\/'I B 00JIaCTH CUCTEM HCKYCCTBCHHOI'O

HWHTCIIJICKTA.

3. TeopeTI/Iqecxne OCHOBBI AJITOPUTMOB MAIIMHHOT'O 06yquI/151.




YMETD Ilpumepsr:
1 TloaroTroBUTH JaHHbIE K UCIOIb30BAHUIO AITOPUTMA MALTMHHOTO 00y4EHUsI.
OreHnBaTh KAYeCTBO PELICHUH CUCTEM MAIIMHHOTO OOYUeHHS.
3. AnanTupoBaTrh alrOPUTMbI MAIMHHOIO OOYYEHUS K PEIIEHUIO IPAKTUYECKUX 3ajiad.
BJIAJETD IIpumepsbr:
1 Merononorus pa3paboTKU peLIeHUH MAIIMHHOIO 00y4EHUsl.
IIpuMepsl IPAKTUYECKOr0 MPUMEHEHUS aPXUTEKTYP UCKYCCTBEHHOI'O NHTEIUIEKTA.
3. Mertoabl OHJIalH TECTUPOBAHUS PELICHUH MALIMHHOTO 00y4eHHUs.

N

N

METOIAYECKHUE MATEPUAJIBL, ONPEAEJAIOIIUE ITPOONELYPBI
OIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUS KOMIIETEHIIAM

[Tpumeps! (MakeTbl) METOAMYECKUX MATEPUAJIOB, ONPEACIAIOLUMX MPOLEAYPbl OLIEHUBAHUS
3HaHUM, yMEHUI U (WJIK) OIbITA AEATENbHOCTH

HaumeHoBaHme Kparkas xapakrepucruka IlpencraBienne
OLICHOYHOI0 OLIEHOYHOI'0 CpeICcTBA OLICHOYHOI'0 CPeICTBA
cpeacrsa B hoHzge
Texkylui KOHTPOIIb CpencTBo IpoOBEpKHU OCBOEHUS KomruiekTs! OuiieToB
yCIIEBAEMOCTH YPOBHEH «3HATh», YMETh» (3amanHuii)

KommnuiekT Ouj1eToB (IpUMepPHbIii)
buner 1.
11 baiiecoBckuii kaaccupukatop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
1.2 Knacrepuszamus. KMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6imu. Soft and Hard Voting. Bagging. Cnyuaiinsiii jiec.
2.2 Merpuueckuii kinaccuduraropsl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 [lepeBbs pemenuil. UnpopmannoHHslil BeIUrpsiml. Omubdka kiaccudukanuy,
sHTponus, kpurepuid /[xunu. IIpyHuHr.

burner 4.

4.1 TnobaneHbiit mouck. Cryuaiinbiii mouck. Gridsearch. Cryuaiinoe
omyxnanue.baliecoBckas onTUMHU3aIus.

4.2 Jluneiinas perpeccus. [lonnnomuanbHas perpeccus. ['peOHeBas perpeccusi.

burer 5.
5.1 AdaBoost. I'pareHTHBIH OYCTHHT PEIIAIOIINX IEPEBhEB.
5.2 Knacrepuzanus. AgglomerativeClustering. Merpuku kinactepu3anum.

burner 6.

6.1. Onenka kaaccudukanun. ddpdexkruaocts 1o [Tapero. Precision-Recall 1 ROC kpussie.

AUC.

6.2 Hetiponnsie ceru. [lepuentporPo3zenOinarra. OOpaTHOE paclpoCTpaHEHHE TPaIUucHTA.
Oyukiuu aktuBanuu. Softmax.



buner 7.

7.1 Jloxanpubiii momck. HillClimb u ero pasuoBumnoctn. Omkur. ['eHeTHyeckuii
QITOPHUTM.

7.2 MeTtop onopHBIX BEKTOPOB. Sapa.

Ilepeyennb 1adopaTOpPHBIX padoT (MPUMEPHDbI)

O01mue pekoMeHAaIUN K JIA00PATOPHBIM padoTaM: /1Ji Pa3HbIX YPOBHEH MOATOTOBKU
CTYACHTOB MOXHO MCITIOJIB30BATh PA3HYIO FJIy6I/IHy pcain3anuu pCuICHHUA. TaK, AJIL CTYACHTOB
HETEXHUYECKUX CIIEIUANIBHOCTEH 3a/1aHne MOXKET 3aKJII0YaThCsl B IPUMEHEHUH FOTOBBIX METOJIOB
U3 OMOIMOTEK WM 3aMIOJTHEHUEM TPOITYCKOB B IPOTrpaMMax, Iie OoJIbIIas 4acTh MOArOTOBIICHA
npernojaasareneM. JJis CTyIeHTOB TEXHHUUECKUX CIIeUaIbHOCTEN 3a7jaHne OyIeT 3aKII04aThCs B
pea3anuu aaropuTMOB 0€3 HCIIOIB30BAHMS TOTOBBIX PEIICHUH.

JIP1.1 Metonsl pabotel ¢ Tabiauumamu B Python. Arperamus u BU3yanu3anus JTaHHBIX.
[TpoBeeHue NEpBUYHOIO aHAIN3A IaHHBIX.

Llenu: u3yueHue MeTo10B pabOTHI ¢ TaHHBIMU B PythOn u npoBeieHre epBUYHOTO aHAIN3a
JTAHHBIX.

3amganue: 3arpy3ure jgaracer B pandasgaradpeiiM. BeiBequTe OCHOBHBIC MapameTphbl
nartacera. Onpenennure, CKOJIBKO B JaTaCETE CIIy4aeB OTCYTCTBUS NPU3HAKOB. OIpenenuTe, CKOIbKO
IIPU3HAKOB SIBJISIFOTCS KaTeropuaibHbIMU. Busyanusupyiite pacpenenenyue Npu3HakoB M0 KJaccaM.
Busyanusupyiite 3aBUCUMOCTb MEXKAY PU3HAKAMH.

JIP1.2 Wcnonb3oBanue u cpaBHeHHe anroputMoB kiaccupukanuu: KNN, pemmaromme
JIepEeBBS 1 UX aHCAMOJIH, JIOTUCTHYECKAs! PerpecCHsl.

Llenu: npuMeHEeHNE U OLIEHKA AJITOPUTMOB KJIACCU(PHUKALHH.

3ananue:

Paznenute naracer Ha oOyyaromuii ¥ BaJIMIALMOHHBINA C COXpaHEHUEM MPOITOPIUI KJIACCOB.
Knaccudummpyiite Touku u3 naracera ¢ nomoinsko anroputMoB KNN, jorucrudeckoi perpeccum,
CART, cnyuaiitHoro neca, CatBoost. IloxGepute nyuimme mnapamMeTpsl — aIrOPUTMOB
CTIOMOIIBIOBATHIAIIMOHHON BBIOOpKH. CpaBHHTE BpeMsi pabOThl aJTOPUTMOB M 3aBUCHUMOCTH OT
npenoopaboTKU JaHHBIX.

JIP1.3 MHcnonp3oBaHWe M OIEHKAa alroputMoB perpeccud. Ilogbop onTumanbHBIX
HapaMeTpOB PErPecCUi.

Llenu: u3ydyeHue aropuTMOB PETPECCHH.

3amanue:

[TpuMeHnuTe MeTO TMHEHHON perpeccuu A pelieHus 3a1auu Ha natacere. Jlo6aBbTe B
JlaTaceT MOJIMHOMHUANbHBIEC IPU3HAKK. J|00aBIsiiiTe MpU3HAKHU TTOKa HE YBUIUTE IepeoOyueHre Ha
BanuannoHHoMaaracere. [Ipumenure rpedHeByro perpeccuto 1 LASSO, uyToObl n36aBUTHCS OT
nepeooy4eHus.

JIP1.4 OntuMuzanuonHble 3a1a4u U uxX pemenus. [logbop rumepmapaMeTpoB aaroputMa
TIOMOIIBIO METO/IOB ONITUMH3ALIUH

Llenu: n3yueHue aJropuTMOB PEIICHHUS ONTUMH3AIIMOHHBIX 3a/1a4.

3amanue:

1 OnTUMU3UpYHTE JJTUHY MapiipyTa B 3a7a4e KOMHBOSDKEPA ¢ TOMOIIIBIO aITOPUTMOB

hillclimb, omxura u renerndyeckoro anroputma. BeiBenure nonyuuBIuniics nyTh U €ro

JUTUHY.

2. Onrtumm3HpyiiTe TUIEepHapaMeTpbl alropuTMa MAIIMHHOTO OO0ydeHHs: (Ha BBIOOp) C

MOMOIIPIO  CIIy4aifHOTO TOWCKa, MOWcKa Mo perretke, amroputma hillclimb, renerudeckoro
AITOpUTMA.



JIP2.1 Knaccudukanus nzo0pakeHuii 1 TpaHchepHoe o0ydeHue.

Llenu: n3yyeHne METOI0B TIIYOOKOTO 00y4eHus A7l paboThl C N300paKEHUSIMH.

3agadue:

3arpy3ure JaTaceT M CO3JalTe UTEpaTop Ui MOJEIM INIyOOKOro oO0ydeHus. 3arpy3ure
npenooydyennyo Ha ImageNetcseprounyio cerb (AlexNet, VGG wmun ResNet) u mobaBeTe K
backbonenonnocBszHeiii crol anst oOyuenus. OOydnMTe HEHPOHHYIO CETh HA, BHU3YaJIH3HPOBAB
rpaduk (QyHKIMM TOTEph Ha OOydarolmled M BalWAAIMOHHON BbIOOpKe. Peamusyiite Momynb
NPUMEHEHUS] HEHPOHHOM CETH K JaHHBIM, ITPOBEPHTE KAUeCTBO OOYUEHHSI HA TECTOBOW BBIOOPKE.

JIP2.2 PaboTa c TeKCTaMu M UX BEKTOPHBIMU NPEACTABICHUSIMH.
[enu: nzydeHnue Mojenell BEKTOPHOTO MPEICTaBICHUS TEKCTOB.
3anaHue:
CkauaiiTe npenoOydeHHble BEeKTOpa i cioBaps. C MOMOIIbIO JII000ro KiaccuukaTopa
marnuaHOoro ooyueHust (KNN, SVM, CatBoost) kinaccuduumpyiite TEKCThI U3 aTacera o CyMMe
BEKTOpOB ciioB. Kimaccudunupyiite TekcThl ¢ momompo LSTM cetu.

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

[enu: n3ydyenne npuMeHeHs1 00y4eHHUs C OAKPEIUICHUEM IS PEIICHHH 3a/1a4 KOHTPOJISL.
3ananue:

OOyuuTe MPOCTYIO MOJHOCBA3HYI0Q-ceTh /s pereHus okpyxenus LunarLander.

[Tporerypsl OleHMBAaHUS 3HAHWN, yMEHUH, (OPMBI M OpPraHU3aIMs TEKYIIETO KOHTPOJISI
yCIIEBaEMOCTH U IIPOMEKYTOUHON aTTeCTallMy 00yYaroIIuXCsl

Texylmuii KOHTPOJIb YCIIEBAEMOCTH U IMPOMEXKYTOUHAs aTTECTallUsl CTYIAEHTOB BEAETCS B
cooTBeTcTBUM C [lonokeHneM O TeKyIleM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTalluu
o0pa3oBaTesbHOI OpraHu3anuu

Texymmii KOHTPOJIb yCIIeBAaeMOCTH

Mopnyne nenurcs Ha fBa Osioka. Kaxapiii 00k BKItOYaeT B ceOs U3ydeHHE 3aKOHUEHHOIO
paszena, yactu Monyis.

Texymuii KOHTPOJb TT0 MOIYII0 OCYIIECTBISIETCA MO KaJeHAapHOMY yueOHOMY TpaduKy.
Cpoku koHTponbHbIX Meponpusatuii (KM) wu cpoku mnoaseaeHuss uToroB mno Mojuymto
OoTOOpakaroTcsi B pabounx yueOHBIX IUiaHax Ha cemecTp. CTYIEeHT [OJDKEH BBIMOJIHUTH BCE
KOHTPOJIbHBIE MEPONPUATHS, NPeAyCMOTpeHHble MonylneM K yKa3aHHOMY CpOKY, IOCIE 4Yero
npenoaaBaTesb MPOCTaBiIsieT OallIbHbIE OLIEHKH, HAOpaHHBIE CTYIEHTOM I10 Pe3yJIbTaTaM TEKYILEro
KOHTPOJISI ycrieBaeMocTH 1o Monyito.

KoHTponbHOE MeponpusaTue CUUTAETCS BBINOJIHEHHBIM, €CJIM 3a HEro CTYJICHT IMOIY4HI
OLIEHKY B 0Oa/ulax HEe HI)K€ MUHUMAJIbHOM OIIEHKH, YCTQHOBJICHHON HpOrpamMMoil MoOIyss IO
JTAHHOMY MEPOTIPUSTHIO.

CryneHTsl, He CIaBIIMEe KOHTPOJIbHOE MEPOINPHUITHE B YCTAHOBIEHHBIN CPOK, MPOJIOIIKAIOT
paboTaTh HaJl HUM B COOTBETCTBHE C TOPSAAKOM, IPUHIATHIM 00pa30BaTeIbHON OpraHu3anueil.

IIpomexyTouHas aTTeCTALUS

DopMOI MPOMEKYTOUHON aTTECTALIMH 110 MOYIIO SIBISIETCS 3a4eT.

OuenuBanue Monyna Benercs B cooTBeTcTBUM ¢ [lonoxkeHneM O TEKyleEM KOHTpPOJE
yCIIeBAa€MOCTH M MPOMEKYTOYHON aTTeCTalllu CTYJEHTOB 00pa30BaTeIbHON OpraHu3alnu.

HanpuMmep, MeToAHKA OLIEHKH 110 PEHTHHTY

CryneHT, BBITIOJHUBIINNA BCE TTPEYCMOTPEHHBIC YUSOHBIM TUIAHOM 3aJ[aHUs U CIaBIINHA BCE
KOHTPOJIbHBIE MEPOIIPHUSTHUS, TIOTYYaeT UTOTOBYIO OLIEHKY 110 MoOyiio 3a ceMecTp B COOTBETCTBHH
CO CJIeAYIOIIEN IKAJIOU:

PeliTunr Onenka Ha 3auyere
85-100 3auer
71-84 ©




60-70
0-59 Heszauer
PefiTunr crynenTa mo Moaysiro 3a ceMecTp OnpeenseTcst Kak cymMmma 0ajiioB, MOIyYeHHBIX UM 32
Bce 010k Moayns, 1 GajsioB 3a IPOMEKYTOUHYIO aTTecTaluio. MakcuMaabHOE KOJIUYECTBO
6aiutoB 3a Moaynb B ceMecTpe ycTaHaBiauBaeTcst paBHbIM 100




