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1. Ilean ocBoeHUN TUCHUILIMHBI

Henbro n3yuenus qucurinHbl « CUCTEMBI HCKYCCTBEHHOTO MHTEIUICKTay SBISIETCS (JOPMUPOBAHUE
KOMITETCHIIMH B 00JIaCTH MPUMEHEHHS MHTEIUICKTYaTbHBIX HHPOPMAITMOHHBIX CUCTEM JUISI pEIICHUS
poeCCUOHANIBHBIX 3a/ay.
3agaun TUCITUTINHBI:
— O3HAKOMHTH C COBPEMEHHBIMH OOJIACTSIMH HCCIICIOBAHUS 1O MCKYCCTBEHHOMY HHTEIIEKTY M
chepaMu PHUIIOKEHUS IKCIIEPTHBIX CUCTEM;
— TIO3HAKOMHUTh C KOHIEMIMSIMH, COCTaBISIONIAMH OCHOBY COBPEMEHHBIX CHCTEM
HMCKYCCTBEHHOT'O MHTEIIJICKTA;
— U3JI0KUTHh TEXHUYECKUE MOCTAHOBKM OCHOBHBIX 3a/1a4, PEIIAEMbIX CHCTEMaMU UCKYCCTBEHHOTO
WHTEJUICKTA,;
— TO3HAKOMUTH C OCOOCHHOCTSIMH MPAKTHYECKOTO HCIOJIh30BAHUS HMHTEICKTYaIbHBIX
MH(OPMaILMOHHBIX CUCTEM B 001acTH MHGOPMAITMOHHON OE3011aCHOCTH.

Mecto mucuuniunbl B cTpykrype OIIOII 6akanaspuara

JucuummHa «CHucTeMbl UCKYCCTBEHHOI'O MHTEIUIEKTa» B 3KOHOMHUKE» BKIIIOYEHA B BapUaTUBHYIO
4acTh OCHOBHOH NpoQecCHOHAIbHON 00pa30BaTelbHOM MPOrpaMMbl akaJIeMHYECKOro OakanaBpuara
no HanpasiaeHutro mnoAarotoBku 38.03.04 «['ocymapcTBEHHOE W MYHHUIMIIAIBHOE YMPABICHUEY,
ABJISICTCA AUCLUUIUIMHOMN 10 BEIOOpY, M3y4aercs Ha 3 Kypce B 6 cemecTpe.

JlJ11 OCBOEHMSI IUCLUUILUIMHBI CTYAEHTHI UCIIONb3YIOT 3HAHUS, YMEHUS U HaBbIKU, C(HOPMUPOBAHHbBIE HA
IpeabAyIieM ypoBHE 00pa3oBaHUs. 3HAHHMS M YMEHUs, MOJTYYEHHBIE MPU M3YYEHUH IUCIHILIMHBI,
HEOO0X0UMBbl OO0YYaroIUMCs JUIsl OCBOEHHUS NPO(PECCHOHAIBHBIX KOMIIETEHLMH M pelleHus 3aj1ad
MEXITMYHOCTHOTO, MEXKYJIBTYPHOTO U IMPO(HECCHOHATFHOTO B3aUMOICHCTBUSI.

3. Pe3yabTaThbl 0CBOCHHS AUCHUNIMHBI (MOAYJIs) «CUCTEMBI HCKYCCTBEHHOTO UHTEIIEKTa)
[Ipomiecc wW3y4YeHHs MUCIUIUIMHBI HANpaBlieH Ha (OPMUPOBAHHE JJICMEHTOB CIICIYIOIINX
kommneTeHuit B cootBeTcTBUH ¢ ®I'OC BO 1o gaHHOMY HanmpaBJICHHIO:

Kon HaumenoBanmne Kon, HaumMeHOBaHMe MHAUKATOPA JOCTHIKEHUSA
npodeccrona| MPodeccHoHATLHOI NnpodeccHoHATLHON KOMIIETeHIMH
JILHOI KOMIIeTEHIIMH
KOMIIeTEHIINH
Cnooco0eH ITIK- 6.1. TTorumaer NPUHLMUIIEI BHATH: MeTozbl
HCITIOJIb30BAaTh 3HAHUC MOCTPOEHUS U OCHOBHBIE pa3pa60TKH
K-6 OCHOBHBIX METOJIOB METOMEI CHCTEM OPUTHHATEHBIX
HUCKYCCTBEHHOI'O AJITOPUTMOB U

HCKYCCTBCHHOT'O MHTCIJIJICKTA U
HWHTCIIJICKTA B

nocneayoeii MIPUMEHSIET UX ISl PEIICHUS gep;g{agfm
npodeccHOHANBHOM 3ana4 npodeccrnoHaIbHON OO SOBAHHEM
JIESITEILHOCTH . JIeSITeJIbHOCTH; oBpeMeHIbIX
TEXHOJIOT UM
K- 6.2. Hccnenyer [Ymers: CTaBUTH
HaIpPaBJICHUS IpUMeHeHns PANAUH B aJanTHpOBaTh
CHCTEM HCKYCCTBEHHOTQ [METOAb! H aIrOPHTMBI
AHTEILIEKTA i [MAIIHHHOTO o0yueHus

Pa3JIMIHBIX MPEAMETHBIX




o0Jacrei;

IIK- 6. 3.
KOMILIEKCBI METO/IOB M

Bribupaer

JUTSL peteHust

peIMETHON 00JIacTH.

HHCTPYMCHTAJIbHBIX CPCACTB
HNCKYCCTBCHHOI'O MHTCIIJICKTA

npodecCHOHaNbHBIX 33734 B
3aBHCHUMOCTH OT OCOOEHHOCTEH

Baagern:
IMOCTAaHOBKOM 3a71a4 I10
adalrTaluu Ujinu
COBEPIIICHCTBOBAHUIO
METOJOB U aJTOPUTMOB
TUTST pETIICHUS
[KOMILJIEKCA 3aa4
MpeaMeTHOH 00TIacTH

YK-1

'YK-1. Criocoben
OCYLLIECTBIIATH ITOMCK,
KPUTUYECKAW aHAIIN3
mH(pOpMaLuy,
IIPUMEHATh CUCTEMHBIN
MOJIXO/ JJISl PEIICHUS
MOCTaBJIEHHBIX 3a]a4

IBBIICIIASA €€ 0a3oBEIE
COCTaBJIAOIINC.

YK-1.1. Ananuzupyer 3az1auy,

3HaTh:
OCHOBBI
KPUTHUYECKOTO
aHajgu3a M CHHTE3Q
nH(popMaIuu.
YMeTh:
BBIJICIATE 0a30BbIC
COCTAaBJIAIOIIHE
IIOCTAaBJICHHBIX
3a7ad4.
Baanern:
METOJaMH aHaJIn3a
u CHHTE3a B
pEIICHUY 3a/1a4.

4. CTpyKTypa U coiepkaHHue JUCHMILINHBI (MOLYJIs1)
4.1. CTpyKTypa JIUCHUILIMHBI (MOXYJIA)

OO01mast TpyA0€MKOCTh TUCITUTUTHHBI COCTABIISET 2 3a4ETHBIX SMHUIL, 72 4acoB.
Ounas popma

Ne

n/n| HaumeHoBaHue pa3jiesioB

U TeM THCIHUTLTHHBI
(MmonyJist)

cemMecTp

Buabl yueOHoii pa6oThl, BKIOYAs
€aMOCTOSATEJbHYIO PA00Ty CTYICHTOB H
TPYAOEMKOCTH (B 4acax)

KonTakTHas
pa6ora

CamocTosiTeJIbHA
s1 paboTta

®DopMBI TEKYLIETo
KOHTPOJIl yCIIeBaeMOCTH
(no nedenam cemecmpa)
®opMa NPOMe:KYyTOTHOI
aTTecTanuu (no
cemecmpam)
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Beenenue B
MCKYCCTBEHHbIN
MHTEJJICKT U OCHOBHBIC 36 1101 10| 8 8
METOAbl MAILIMHHOTO
o0ydeHus ajst paboThI ¢
CucTeMbIrmy00koroodyd »ls5|ale 7
CHUS
OO0yueHue 143 | 4| 4 3
CIIOAKPEIUICHUEM
Bceero 72 | 18 | 18 | 18 18
Kypcosas paboma * | %
(npoexm)
Iloozomosxka k sK3ameny
OOm1as TpyJI0€MKOCTh, B IpomMexyToUHas
Jacax dopma
72 | 18 | 18 | 18 18 Y- *
3a4eT C OIEeHKOM
DK3aMeH

Ouno-3a04Has popma

n/n| HanMeHoBaHuUe pa3esioB

M TeM JUCIUILIHHDI
(MmoayJist)

cemMecTp

Buasbl yueoHoi padoThl, BKIOYas
CaMOCTOSAITEIBHYIO PA0OTY CTY/IEHTOB H
TPYAOEMKOCTH (B 4acax)

KonTakTHas
padoTa

CamocrosiTeJbHa
s1 padoTta

D opMBbI TeKYLIET0
KOHTPOJIAl yCIIeBAeMOCTH
(no nedensam cemecmpa)
dopma npoMe:KyTOUHOI
aTTecTamum (no
cemecmpam)
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BHCKYCCTBEHHBIMUHTEILIE
- 2| 6 6 14
HOCHOBHBIEMETOABIMAIIN
HHOT'000YyUYeHUS
CucTeMbIrmy00koroodyd » s 5 12
CHUS
OO0yueHue 24 |5 5 14
CIIOAKPEIUICHUEM
Bcero 72 | 16 16 40
Kypcosas paboma
(npoexm)
Iloozomosxka k sK3ameny
OO0mas TpyI0eMKOCTh, B TTpomexyToUHas
Jacax dopma
72 | 16 16 40 Y- *
3ader ¢ OLIEHKOU
DK3aMeH

4.2. Conep:xaHue TUCHHUILINHBI (MOIYJIs1)

Nen/m | HaumMeHOBaHMe MOAYJIA, COAEPKAHHUE Yacel
1 «BBeAeHHMEe B MCKYCCTBEHHbII HMHTE/UIEKT M OCHOBHbIE METO/bl
MaILIMHHOrO0 00y4YeHHUs AJis pa6oThl C TAGJIMYHBIMM JaHHBIMU»
Jleknum
1.1-1.5 | [OnmuoHanbHO: MaTeMaTUYECKUN JIMKOE3 o SJIEMEHTaM 10

MaTeMaTHYeCKOW CTATUCTUKHU, JIMHEHHON anredpbl U MaTeMaTH4ecKoro
aHajm3a. |

OcHoBHbIE 3aauu CUCTEM HCKYCCTBEHHOTO MHTEJJIEKTA.
Knaccudukanus, kmacrepusanusi, perpeccus. THUIBI MalIMHHOTO
oOydeHus: C yduTeneMm, Oe3 yYWTeNns, ¢ YaCTUYHBIM TPHUBIICUCHHECM
yuuTessi, 00y4eHHe ¢ MOJKPEIICHUEM.

Knaccudukanus Ha npumepe anroputMa k-Ommkaiimmx coceneit (kNN)
[OnmuonansHo: BeICTpBIN MoOMCK Omkalmux cocenend.]. Merpuku
OIICHKM KjaccuduKauu: mojHoTta, TouHocth, Fl, ROC, AUC.




Banmupannonnas u TectoBas BbIOOpka. Kpocc-Bammpmanus. PaGora c
KaTeropualibHbIMU MTPU3HAKAMHU.

Perpeccusi. Merpukun onenku perpeccun: MSE, MAE, R2 -
koddduLMeHT aerepMuHanuu. JIuHelHas perpeccus, MOJIMHOMHUATbHASL
perpeccusi. llepeoOyueHne u perymsipusanusi, rpeOHEBas perpeccus,
LASSO, ElasticNet.

Jluneiiaple Monmenu ms kinaccudukanuu. [leprenTpoH, JorucTuyecKas
perpeccusi, TIOJHOCBSI3HBIE  HEUPOHHBIE  CETH, CTOXAaCTUYECKUI
TPAIMEHTHBIA CIYCK M O00paTHOE pacHpoOCTpPaHEHHWE TpagueHTA.
Perymnsipuzanus TuHEHHBIX MOJIENIeH KiTacCU(PUKAITUHH.

Knacrepusanms, k-means, k-means++, DBSCAN, ariiomepaTuBHas
Kiacrepusanus. MeTpuKkH OLIEHKH KlacTepu3aluu.

ANTOPUTMBI, OCHOBaHHbIC HAa TPHUMEHCHHH PEIIAIONINX JCPEBHEB.
Kputepuu pasznenenust y3na: MHQOPMAIMOHHBIA BBIMTPBIII, KPUTEPHIA
Jlxuau.  AHcamMOnu  pemarolux — JIePeBbEB:  CIyYalHBIA  Jiec,
I'PaIMCHTHBINA OYCTHHT.

Meton omopHbIX BekTOpoB. [Ipsmas u obpatHas 3amava. OnpenencHue
ONOPHBIX BEKTOPOB. A I€pHBIN TPIOK.

Haunbrii OaifecoBckuid  Kiaccudukartop. Meroapl  OILICHKH
pacnpeneneHus npusHakoB. EM-aiaroputm Ha npumepe cMecu rayccua.

MeTtoapl O6e3rpaJlueHTHON ONMTHMM3AINK: CIy4JaiHbIi mouck, hillclimb,
OT)KUT, TCHETHYECKHI aJITOPUTM.

JlabopaTopHbie padoThl 8
JIP1.1 | Metozs! paboTsl ¢ Tabnuiamu B Python. Arperanus u Busyanusanus 2
naHHbIX. [IpoBeieHNe MepBUYHOrO aHAJIN3A JAHHBIX.
JIP1.2 | crionbp30BaHME U CpaBHEHHE aNropuTMoB Kinaccudukanuu: KNN, 2
pelarone AepeBbesi U UX aHcamOJIH, JJOTUCTHYECKAsl pErpecCHsl.
JIP1.3 | Ucnonws3oBaHue M OLEHKAa  alropuTMoB  perpeccud.  [lombop 2
ONTUMAJIbHBIX
MIapaMeTPOB PErPECCUH
JIP1.4 | Ontumu3alMoHHble 3a7a4u M uX pemeHus. [logbop rumeprnapameTpos 2
JICOPUTMA C TOMOUIBI0 METOJJOB ONTUMHU3ALIUU.
IIpakTHka 10
IIP1.1 | IIporpaMMHO-aIrOpUTMUYECKOE OCBOCHHUE MAaTEpUAJIA 10
CamocrosiTesibHasi padora 8
CP1.1 | IlpopaboTka yueOHOTO MaTepHaa JICKIHMi 1
CP1.2 | IlogroroBka K 1abopaTOpHBIM paboTam 5
CP1.3 | IloaroroBka K pyOeKHOMY KOHTPOJIIO 1
CP1.4 | JIpyrue BUIbI CAMOCTOSTEIHHOU PAaOOTHI 1
2 Jlexnuu
2.1- | Heiiponnsie cetu. OyHKIMM OMNOKN HEHPOHHBIX ceTel 1 00yueHue ¢ 5
2.3 MOMOIIIbI0 OOPaTHOTO pacmpocTpaHeHus TpaaueHTta. l[lonsTue OdT4a U

SMOXHU.

PaboTa ¢ n300pakeHUs MU C TIOMOIIbIO HEHPOHHBIX ceTeil. CBepTOYHbIE
HelpoHHble ceTu. Omepanuu cBepTok, max-pooling. IlomynspHsbie
apXUTEKTYPBI CBEPTOYHBIX HEHpOHHBIX ceTeid: AlexNet, VGG, Inception
(GoogLeNet), ResNet. TpancdepHoe oOyueHue.

O6paboTka TekcTOB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C IOMOIIBIO
HEUPOHHBIX ceTel. BekTopHbIe TpeacTaBieHUs Ui TekcTa: word2vec,
skipgram,

CBOW, fasttext. Pexyppentnbie Heitponnsie cetr, LSTM, GRU.
Tpancdopmepsr, BERT, GPT.




JlabopaTopHbie paboThl 6
JIP2.1 | Knaccudukanus nzodpakeHuii 1 TpancdepHoe oOydeHue. 3
JIP2.2 | Pabora c TeKCTaMH U UX BEKTOPHBIMH MPEICTABJICHUSIMH TEKCTOB. 3
IIpakTuka 4
1P [IporpamMmMHO-aIrOPUTMHYECKOE OCBOCHHE MaTepuralia 4
2.1
CamocrosiTesibHass padoTa 7
CP2.1 | IIpopaboTka yueOHOTO MaTepHaa JEKIHMA 1
CP2.2 | [loxroroBka K 1a00opaTopHbIM paboTam 4
CP2.3 | [loarotoBka K pyoe:KHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BUJIbI CAMOCTOSITENILHON pabOThI 1
3 «O0yueHue ¢ NOAKPEITICHUEM
Jlekumnu 3
3.1- | IlonaTus areHra, cpenbl, COCTOSIHUSA, NEUCTBUM U Harpaabl. OyHKIusA
3.2 nennoctu cocrosiHus (Valuefunction) m QyHKIMsa KadecTBa JIEHCTBHS
(Qfuntion).
OnTtuMu3anusi CTpaTerud C TOMOIIBIO MaKCHUMHU3alUUU  (PyHKIUIA 3
IIEHHOCTH U KadecTBa. Q-o0y4eHwue.
I'my6okoe obyuenue ¢ moakperuienneM. Deep Q-Networks, Actor-critic.
s yposus skcnieptHbiii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThl 4
JIP3.1 | Ilpumenenue Q-Networks i peleHns IpOCThIX OKPYKEHHH. 4
IIpakTHKa 4
np [IporpaMMHO-aITOpUTMUYECKOE OCBOCHHE MaTepuaa 4
3.1
CamocrositenpHas paboTa 3
CP3.1 | [IpopaboTka y4eOHOTrO MaTepuaa JeKIui 1
CP3.2 | TloaroroBka Kk j1ab0paTOpHEIM paboTam 1
CP3.3 | [loaroroBka K pyOe:KHOMY KOHTPOJIIO 0,5
CP3.4 | [Ipyrue BUJIbI CAMOCTOSITEIILHON pabOTHI 0,5

5. Ob6pa3oBaTe/ibHbIE TEXHOJIOTUH

B mpouecce mnpenomaBanust Moaynsi UCHOJB3YIOTCS — CIEIYIOUIUE METOJbI,

cpeicTBa |

0OHOBJIIsIEMOE TIPH HEOOXOTUMOCTH MPOTPaMMHOE 0OecTieueHre NHHOPMAIIMOHHBIX TEXHOJIOTHH:

— e-mail npenoaaBarens;

— DJIGKTPOHHBIE Y4€OHO-METOJNYCCKUE MaTepHaIbl JUISl OOCCIICUCHHS] CaMOCTOSITEIBHONW pPa0OTHI
CTY/ICHTOB;

—  CIIMCOK CalTOB B ceTH «VHTEpHET» IS OUCKA HAYYHO-TEXHUYECKOM MHPOPMAIIUU TI0 pa3zeiam
JICITUTUIAHEI;

— TIaKeTHI MPUKIIAIHBIX TPOrpaMM, Harpumep, pytorch.

6. YueOHO-MeTOANYeCcKOe oDecrnedeHHe CaMOCTOSITEIbHONH padoThl cTyAeHTOB. OueHoYHbIe
CpeIcTBa /UIA TEKYIIero KOHTPOJISA YCIeBAeMOCTHU,IIPOMEKYTOYHONH AaTTeCTAIMH MO HMTOram
OCBOEHUS TUCHUILINHBI.

Jlnst obecnieueHusi cCaMOCTOSTENILHON PadOTHI CTYyIEHTOB 10 Moyiro chopMUpOBaH METOAMYESCKUNA
KOMIUIEKC, BKIIFOYAIOIINHA

B ce0s cienytonme yueOHO-MeTOIMYEeCKUE MaTepUatbl:
1. IIporpamma Kypca.

2. Y4ueOHUKH U y4eOHBIC TOCOOHS.

3. Crnucok ajipecoB CaiToB B MH(OPMALIMOHHO-TEIEKOMMYHUKALIMOHHOU cetu «HTepHeT» (nanee
— cetb «HTEpHETY), CoepKaINX aKTyalbHYI0 HHpOpMaLUIo 1o 61okam Momys.



bubnuorpapudeckue CChbUTKU Ha yueOHbIC H3TaHUs, BXOAIIIME B METOANYECKUN KOMILJICKC, IPUBECHBI B
MepeYyHe OCHOBHOM M JIOTIOJHUTEIBHON YUEOHOM IMTepaTyphl, HEOOXOAUMOM /11 OCBOCHHS Mo Tyis
(paznmen 7).

K JOIOJIHUTCIIbHBIM MaTCpraiaM TAKKEC OTHOCUTCA NIEPEUYCHb PECYPCOB CCTHU ((I/IHTepHeT»,

PEKOMEHTy €MBIX JIJIsl CAMOCTOSTEIILHON paboThl Mpu ocBoeHUH Moy (pasnen 7). CTyAeHThI MOJTy4atoT
JOCTYII K YKa3aHHBIM MaTeprajiaM Ha IEPBOM 3aHATHH 110 MOIyITio.

7. Y4eOHO-MeTOAMYECKOE U MAaTepHAIbHO-TEXHUYECKOe ol0ecneyenune
AMCUUILIMHBI(MO1YJIfA)

7.1. YueOHas qurTeparypa:

OcHoBHast iuTEpPaTypa M0 MOAYJII0
1. MammunHoe 00y4yeHune. Hayka n MCKyCCTBO MOCTPOCHHUS aTOPUTMOB, KOTOPBIE U3BJICKAIOT
3HaHuA 3 naHHbIX. [lerep ®@nax. JIMK Ilpecc. 2015.
2. T'my6okoe oOyuenue. [lorpyxenue B Mup HeliporHbIX ceTeit Hukonenko Cepreit Uropesud,
Kanypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.
3.  OO6yuenue c noakperuieareM / Catton Puuapna C, bapto Duapro I'., IMK Ilpecc, 2020.

I[OHOJIHHTQ.]'H)HI)IC yqeﬁmﬂe MaTepualbl

1. OCHOBBI HCKYCCTBEHHOT'O HHTEJUIEKTA : yueOHoe mocooue / E.B.bopoBckas, H. A.
JaBbiioBa. 4-¢ u3a.,31aekTpoH. M.: JlTaboparopus 3nanuii, 2020. 130 c.

2. HUckyccTBennslil uaTeiwiekT ¢ npumepamu Ha Python. [xommulIparuk. Bunbsame. 2019.

3. [Ipuknagnoe mammHHOE OOyueHue c¢ momomibio Scikit-Learn, Keras m TensorFlow:

KOHLIETILINY, THCTPYMEHTBHI U TEXHUKH U CO3/1aHMSI MHTEIIEKTYaJbHbIX CUCTEM , 2-€ U3JaHUE.
KepouOpenben. nanextuka-Bunbsame. 2020.
4. Xenpuk bpunk, /[o3ed Puuapne, Mapk ®esepond «Mammuanoe odyderuey, [Tutep 2017.

3. Kak yuutcs mammna: PeBomonus B o0nacTi HEHpOHHBIX ceTell U rrybokoro oOyueHus. SH
Jlexyn. Ansrinaa PRO. 2021.

6. ['pokaem riry6okoe oOyuenue. Duapro Tpack. [Tutep. 2019.

7. O6yuenue ¢ nojakperienueM Ha PyTorch. Coopauk penentos. FOcu JIro. JIMK Ilpecc.
2020.

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

7.2. UnTepHET-peCcypChl

[TpumepHBIii IepeueHb PECypCOB CETU KMHTEPHET», PEKOMEHIYEMBIX MPU OCBOCHUU MOTYJIs
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenwne B MammHHOE o0yueHue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Cnenmanuzanus MammHHOE O0YUYCHHE U aHAINU3 TAaHHBIX OT «MOCKOBCKUHN (PU3HKO-TEXHUICCKHIA
unctuty™ (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma i npoBeneHus copeBHoBaHui o DataScience( https://www.kaggle.com )

7.3. IIporpaMmmHoOe obecnieyeHue
(TIpu ocyiiecTBIeHUH 00pPa30BATENLHOTO Mpollecca MPUMEHSIOTCS WH(OPMALMOHHBIE TEXHOJOTHUH,

HGO6XOJII/IMBI€ AJId  TOATOTOBKM TMPE3CHTAMOHHBIX MATCPHAIIOB W MATCPpHUATIOB K 3aHATHUAM

(KOMITBIOTEPHI ¢ MPOTPAMMHBIM 00€CIEYeHUEM IS CO3JIaHUsl M TIoKa3a MPe3eHTAllHid, ¢ JOCTYIOM B
cetb «VHTEpHET», TOWCKOBBIE CHUCTEMBI M CIpPaBOYHBIC, MPO(ecCHOHANLHBIE PECYpPChHl B CETH
«HTEepHETY).

B By3e 000pyJ0BaHBI MOMEMIEHUS JUISI CAMOCTOSITEILHOM PabOThl 00yYAONIUXCS OCHAIICHBI
KOMITBIOTEPHON TEXHHKOH C BO3MOXHOCTBIO MOJKIIOYEHHUsT K ceTu «HTepHeT» W obecrieueHuem


https://spinningup.openai.com/en/latest/
https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/

J0CTyIIa B 3JIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTENIbHYIO Cpely By3a. YHMBEPCHUTET obecrieueH
HEOOXOJUMBIM KOMIUJIEKTOM JIMIEH3UOHHOTO M CBOOOJHO pacHpOCTPaHSIEMOro MpPOrpaMMHOTO
obecrieueHus1, B TOM YHCJIe OTE€YECTBEHHOTO MTPOU3BOJICTBA.
Kaxnapiit oOyuaromuiics B TeueHHWE Bcero mepuoja oOydeHus oO0ecledeH WHAUBHUAYAIbHBIM
HEOTrpaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTeIbHON cpe/ie YHUBEPCUTETA
u3 mo00i TOYKH, B KOTOPOM HMMEETCS NOCTYyN K HH(OPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHON CETH
«/HTepHeT» KaKk Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter  oOecrieyeH — CIEIYIOIIMM  KOMIUIEKTOM  JIMIEH3UOHHOIO  MPOrpaMMHOIO
obecrieyeHusl.
1. JluneH3noHHOE MporpaMMHOe oOecTieueHne, ucronbzyemoe B arl'y
1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

1.2. Microsoft Windows server 2003, 2008, 2012, 2016

1.3. MicrosoftOffice 2007, 2010, 2016

1.4. [Iporpammusbrii kommiekc MMUC “Jlekanat”

1.5. [Iporpammusiii komekec MMUC “Busyansnast Ctyaus TectupoBanus”
1.6. [Tporpammusrii kommiekec MMHUC "ITJIAHBI"

1.7. [Iporpammusiit kommiexke MMUC "2JIEKTPOHHBIE BEJJOMOCTH"

1.8.  Iporpammusiii kommiekc MMIUC BEB-ITPMJIOXEHUE "TIPUEMHA S
KOMUCCUS-OHJIAVH"

1.9. [Iporpammusriit kommiexke MMUC "TIPUEMHA 1 KOMUCCHUA"
1.10.  IIporpammusiii kommiekc MMUC "BEJJOMOCTHU KA®EIPBI"
1.11.  1C 3apnnara u Kaapsl

1.12.  1C Kamus: pacuer 3apaOOTHOM IIaThI

1.13.  AnrtusupycHoellO Kaspersky endpoint security

1.14. CupaBouno-npaBoBas cuctema “I'apant”

1.15. 1C byxranrepus

7.4. MaTtepuajibHO-TeXHUYeCKoe o0ecredyeHue
Onucanne MaTepuaaIbHO-TEXHUYECKO# 0a3bl, HEOOXOMMOIi VI M3yUYeHHs MOTYJIsI

[lepeueHp MaTepuaTbHO-TEXHUYECKOTO obecneueHuss Moayns
Ne /11 | B 3assiTiit Bun u HaumeHoBaHUE 000pYAOBaHUS

1 |JlexuuoHHBIE Ayautopuu ¢ MyJbTUMEIUHHBIMU CPEICTBAMH, CPECTBAMU
3aHATUSA 3BYKOBOCIIPOU3BEACHUS U UMEIOIINE BBIXOI B ceTh «IHTEpHETY.
[Tomerienust 1t MPOBEACHUS Ay AUTOPHBIX 3aHATUH, 000pyI0OBaHHbIE




Jlaboparopusl  |KommnbroTepHbIi Ki1ace ¢ KOMILIEKCOM MPOTPaMMHBIX CPEICTB,
€ paboThl MO3BOJISIONINX KAXKJIOMY CTYJICHTY pa3padaThiBaTh MPOrPaMMHbBIE
peanu3auy MPaKTUIECKUX 3a/1a9 B XO€ BHITOJHEHHS 1Ta00paTOPHBIX

nalnm

CamocrositennsH |bubnuoreka, umeromas padboune Mecta AJis CTYJEHTOB. AyUTOPHH,
ast pabota OCHAIIIEHHBIE KOMIIBIOTEPAMHU C JOCTYIIOM K ceTu «HTepHeT»

[IpakTuka KommnbroTepHslii Ki1acc ¢ KOMILIEKCOM MPOTPaMMHBIX CPEJICTB,
MO3BOJISIFOIINX KaXKIOMY CTYACHTY pa3padaTbiBaTh MPOTrpaMMHbBIC
peanu3annuy MPaKTHYEeCKUX 3a7a4 B XOJI€ BBIMTOJIHEHHUS Ta00paTOPHBIX

nalRnm




Pabouast nporpamma coctasiieHa B cooTBeTcTBUH ¢ TpeboBanussMu @I'OC BO no HanpasieHuio
noaroroku 38.03.04.1'ocy1apCTBEHHOE U MYHUIIUTIAJIBHOE YIIPABJICHUE, YTBEPAKICHHOTO
npuka3oM MuHHCcTepcTBa 00pasoBanus u Hayku Poccuiickoit @eneparuu ot 13.08.2020 r. Ne1016

IIporpammy cocraBuiI:
Cr. mpen kadbeaps! «MudGOpMaIOHHBIE CUCTEMBI M TEXHOJIOTHN). Myp3abexkosa M.I.

ITporpamma ogo0peHa Ha 3acenanuu kadenps! « THpOopMalMOHHBIE CUCTEMbI U TEXHOJIOTHUI
nporokoi Ne 7 ot «11» mapra 2025 r.

[Mporpamma omoOpeHa Y4UeOHO-METOJNYECKAM COBETOM (haKysIbTeTa IKOHOMHKH W YIpPaBJICHUS
npotokoi Ne 7 ot «13» mapra 2025 r.



®OHJ] OEHOYHBIX CPEJCTB JUCHUILIVUHBI (MOLYJIST)

b1.B.20 CUCTEMbI HCKYCCTBEHHOI'O UHTEJUIEKTA

HampasiieHre moaroTroBku
38.03.04. «I'ocyaapcTBeHHOE H MYHHIIMIIAJbLHOE VIIPABJICHHE)

KBanudukamus BbITyCKHUKA
bakajasp

dopma o0ydeHus
Ounasn

Marac, 2025



IMacnopT ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHUILIAHE JJIEKTPOHHASI KOMMeEPUMs U
HU(PPOBbIC PLIHKU

No | KoHTponupyembie TEMbI KonTponupyem | JIpyrue oneHoYHbIE
I | JUCIHUILIAHBI BIC cpencTea
I KOMIIETEHIIUU
(MX 9acTH) Bun HanmenoBanue
1 | Benenue B uckycctBeHHbI nHTEUIEKT U | YK-1; T1IK-6 Tecr, TecThl,
OCHOBHBIC METOJIbI MAITUHHOTO O0YICHUS ompoc 3aaHus,
JUIsl paOOTHI C TAOJUYHBIMH TaHHBIMU KOJUIOKBUYM,
CEMHUHAPBI
2 | Cuctemsl r1y00OKOTO 00YyUEHUS VK-1; IIK-6 Tecr, Joknaael, acce,
ompoc CEMUHAPBI
3 | O0Gy4eHue ¢ OAKPEIIICHHEM VK-1; IIK-6 Tecr, 3aJjaHus, TECTHI,
3a/aya, | CEMHHApBHI,
onpoc JTOKJIA bl

OIMMCAHUE MMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIIUI HA PA3JIMUHBIX DTAIIAX UX ®OPMUPOBAHUS,
OIMMCAHUME HIKAJI OHEHUBAHUA

®onn oneHouHbIX cpeacTB (POC) mpeaycMaTpuBaeT Cieayolee:

— ONHUCaHWE KOMIUIEKCA MOKa3aTelieil — IECKPUIITOPOB OCBOCHUSI KOMITETCHIINH B BHJIE
pe3yabTaTOB 00yUEHUs, KOTOPBIE CTYIEHT MOKET MPOJEMOHCTPHPOBATH (

— (tabnmma 1). Iyt KOHTPOIIS TOCTHIKEHUS KXKIOTO U3 HUX MPEAYCMOTPEHBI OLIEHOYHBIE
CpEeICTBa B BUJIE€ BOIIPOCOB, 3a/IaHUH U T.11.;

— o0003HaueHHe KPUTEPUEB — IPpaBUJI NPUHATUA PCHICHUS 11O OLCHKE JOCTUTHYTBIX PE3YyJIbTAaTOB
o0y4yeHHs U CPOPMUPOBAHHOCTH KOMITETCHIIUH.

Hanpumep, B kauecTBe IMIKasbl olleHuBaHus npuHuMaercs 100-6anpHas cuctema ¢ BbIIeICHHEM

(rpamarueil) O1eHoK:

PeiTHHT Onenka Ha 3a4eTe
85-100
71-84 3aueT
60-70
0-59 Hezauer

TUMOBBIE KOHTPOJILHBIE 3AJAHUSI WJIN UHBIE MATEPHAJIDI,
HEOBXOJMUMBIE JIUISI OHEHKHU 3HAHWI, YMEHUI 1 (MJIH) OIIBITA
JIESTEJIBLHOCTH, XAPAKTEPHU3YIOIINE DTATIBI ®OPMUPOBAHUS

KOMINETEHLUI B IPOLIECCE OCBOEHUSI OBPA30BATEJILHOI

MMPOTPAMMEBI

BbinyckHMK, OCBOMBIIMII 00pa3oBaTelbHYI0 IPOrpaMMy, JOJDKEH 001anaTh
npodeccnoHaNTbHBIMU KOMIIETEHIIUSAMHE 110 TEMATUYECKUM MOIYJISIM ITPOTPaMMBI:



Kon HanmenoBanue PesynbraTel 00yueHus
TEMaTHYECKOT0
MOy JIsA
Beenenue B 3Hanun:
MCKYCCTBEHHBIN - TEOPETUYECKUE OCHOBBI aHAIIN3a IaHHBIX U

HUHTCIICKT U
OCHOBHBIC MECTO/IBI

MAaIIMHHOTO OOYYCHUS;
- cnenuduka paboThl ATTOPUTMOB MAIITHHHOTO

MAaIIMHHOIO 06yLIGHI/IH 06yquI/I .

Uit paboThI C YMenus:

TaOJIMIHBIMH - NpPUMEHEHHE METOJIOB MAallIMHHOIO 00Y4YeHHUsI, IOJArOTOBKa
MaHHBIMHA JAHHBIX U UHTEPIPETALUSA PE3YJILTATOB.

HaBbiku (ONBIT 1€ATEJILHOCTH):

- MHTEpeCcyeTcs HOBBIMHU TPEHJIAMU B CBOEH
pohecCuOHATBFHOM OTPACiIH, paCCMaTPUBAET UX C TOUKH
3pEeHUS IPUMEHEHHS B CBOEH JIEATEIBbHOCTH;

- OLEHHUBAET IPUMEHUMOCTE AJITOPUTMOB,
BO3MOXKHBIEPUCKHU U TOCIIEICTBUS OIINOOK, HAXOIUT
ONTUMATBHBICPEIICHUS T pabodnx 3a1a4

Cuctembl 11y0OKOTO 3Hanus:
oOyueHus - MPUHLUIBI O0YUYEHUS U MPUMEHEHHS HEHPOHHBIX CETeil.

- apXHUTEKTYpPbI IITyOOKUX HEUPOHHBIX CETEH, TPUMEHSIEMBIX
B PCIICHUH NPAKTHYSCKUX 3129
CBSI3aHHBIX C aHAJIM30M U300PKCHHUI U TEKCTOB;

Ymenus:

- HAcTpoWKa HEOOXOIUMOTO OKPY>KEHHUS JIJIsi PaOOTHI €
HEUPOHHBIMH CETSIMH.

- MpUMEHEHHE U JOOOy4YeHUenpen00yIeHHBIX
HEWPOHHBIX CETEH U3 JOCTYIMHBIX OMOINOTEK

HaBbiku (ONBIT AeSITEJIbHOCTH):

- BJIaJieeT HABBLIKOM MPOBEACHUS MOJHOTO KA
BBIYMCIIUTEIILHOTO SKCIIEPUMEHTA, OTPAXKEHHUS X0/1a
BBITIOJTHCHUS TIPOCKTA U MOJTYyUYEHHUS PE3yIbTaTOB B
OTYeTax U JIOKyMEHTAIINH;

- BJAJICET HABBIKOM HCITIOJIb30BAHHUS CYILIECTBYIOIINX
MIPOTrpaMMHBIX OMOJIMOTEK U MOJIEIICH, CO3/TaHuUS
MPOrPaMMHBIX peaau3anuil TTyO0OKuX HEHPOHHBIX CeTel




OOyueHue ¢ 3HaHuMA:

MO IKPETUICHUEM - TEOPETUYECCKHE OCHOBBI U AJITOPUTMBI O0yUCHUS C
MOJIKPEIUICHUEM;

- MIpUMEHEHHe 0OYYCHHUS C TIOJKPETUICHUEM st
MPAKTHYECKUX 3a/1a4.

Ymenus:

- BBIOOp W peayn3aius anropuTMOB 00ydeHUs C
MOJIKPEIUICHUEM C YISTOM CHECIH(PUKI 337291

- aJanTauMs U HaCTPOiika aIrOPUTMOB OOYUEHHUSI C
MOJKPEIUICHUEM TI0J] ONIPECIEHHYIO CPeay.

HaBbiku (ONBIT 1€ATEJILHOCTH):

- HMHTEpecyeTcsl HOBBIMHU TPEHAAMHU B CBOEH
po(hecCHOHATFHOM OTPACIIH, PACCMAaTPUBAET UX C TOUKH
3peHUs IPUMECHECHUS B CBOCH JCSITEITHHOCTH;

- BJIaJie€T HAaBBIKOM HCIIOJIb30BaHUS CYIIECTBYIOLIUX
MPOrPaMMHBIX OMOTHOTEK U MOJIENEN, CO3AaHUS
MPOTPaMMHBIX peaTr3aluii Ha OCHOBE aIrOPUTMOB
00y4eHusl C MOJKPEIIIEHUEM

CpenctBa sl OIICHKH PA3MYHBIX YpOBHEW (OPMHUPOBAHHS KOMIIETECHIMA MO KATErOpUsM
«3HATBY», KYMEThY, «BIIAJIEThY» 00ECIEYNBAIOT PEaTU3AIUI0 OCHOBHBIX MPUHIIMIIOB KOHTPOJISI, TAKHX
KaK 00bEKTHUBHOCTh U HE3aBUCHMOCTb, IPAKTUKO-OPHUEHTUPOBAHHOCTh, MEXKIUCIIUILTHHAPHOCTD.

C yueTroM ATOro KOHTPOJBbHBIC BOMPOCH (3amaHus, 3amauu), Bxomasaume B DPOC, mis
Pa3JIMYHBIX KAaTETOPUA U YPOBHEN OCBOEHHUSI KOMIIETCHIIMHA MOTYT UMETh CIETYIOIINN BU/I.

3HATH
IIpumepsnr:
Tunel 3a1a4 MaTUHHOTO 00YYEHUS U KIIACChI aJITOPUTMOB, K HUM NPUMEHSIEMbIE.
OcHoBHbIE HaMpaBJICHUS Pa3BUTHSI UCCIIEIOBAaHUI B 00JIACTH CUCTEM UCKYCCTBEHHOIO
MHTEJUICKTA.
3. Teopernyeckue OCHOBBI AITOPUTMOB MAILIMHHOTO OOYUYEHHUSL.
YMETD Ilpumepni:
[ToAroTOBUTH AaHHBIE K UCIIOJIB30BAHUIO AITOPUTMA MAITHHHOTO O0YYEeHHUS.
OreHrBaTh KQ4eCTBO PEIICHHUA CUCTEM MAITMHHOTO O0YYCHHSI.
AJTanTHPOBATh AITOPUTMBI MAIITUHHOTO OOYUYEHUS K PEIICHUIO MPAKTUUECKHUX 3a/1a4.
BJAJAETD Ilpumepsbr:
MeTtonomnorus pa3pabOTKu PEIIeHU MAIIMHHOTO O0y4YeHUSI.
[Tpumeps! MpaKTUUECKOT0 MPUMEHEHUS APXUTEKTYP UCKYCCTBEHHOTO WHTEJUICKTA.
3. MeTo/bl OHJIAiH TECTUPOBAHKS PEIICHUH MAaITUHHOTO O0YYCHHMS.

D=

W=

o —

METOANYECKHE MATEPUAJIbI, OIPEJAEJIAIOHMUE ITPOUEAYPbI
OIEHUBAHUSA 3HAHUU, YMEHUU U (MWJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE YTAIIBI ®OPMHAPOBAHUS KOMIIETEHIIUIA

[Tpumepsl (MakeThl) METOAMYECKUX MATEPHANIOB, OMPEICISIONINX IPOLETYPhl OLICHUBAHUS
3HaHUH, YMEHHUI U (MJIM) ONBITA IEATETLHOCTH

HaunmenoBanue Kparkas xapakrepucTuka IIpeacraBiienue
OLICHOYHOI'0 OLICHOYHOI'0 CPEACTBA OLICHOYHOI'0 CPE/ACTBA
cpeacTBa B (honne




Texyumii KOHTPOJIb CpencTBo mpoBepKHU OCBOCHUS KomrmiekTsl 6mieToB
YCIIEBAEMOCTH YPOBHEH «3HATHY», KYMEThHY (3agaHuii)
KommiexkTt OusieTroB (mpuMepHbIii)

buner 1.

1.1  BaiiecoBckuii kinaccudukarop. Onenka npuszHakoB (Gaussian, Bernoulli,
Multinomial). EM anropurm.

1.2 Knactepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

buer 2.
2.1 Ancam6au. Soft and Hard Voting. Bagging. CnyuaiiHblii jec.
2.2 Merpuueckuit kinaccupukatopsl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccus. LASSO, LARS. CART.

3.2 JlepeBbs pemenuid. H(GopMannoHHbIi BeIMTpEIT. Onmoka kiaccuukaimu,
sHTponus, kpurepud Jxunu. [IpyHuHr.

buner 4.

4.1 T'moGaneublii mouck. Cmywaiinblii mouck. Gridsearch. Crywaiinoe
omyxnanve.baiiecoBckast onTHMH3AITHS.

4.2 Jluneiinas perpeccus. [lommHOMHanbHast perpeccus. I peOHEBast perpeccusi.

buner 5.
5.1 AdaBoost. I'paguieHTHBIN OyCTUHT pelaromX AepEBbEB.
5.2 Knacrepuszanus. AgglomerativeClustering. MeTpuku KiacTepu3aliyu.

burner 6.

6.1. Onenka knaccuduxanuu. dPpdextuBHocThb 10 [lapeto. Precision-Recall u ROC kpussie.

AUC.

6.2 Heitponnsie cetu. IlepuentponPo3en6narra. OOpaTtHOE pacrnpocTpaHEeHHE TPaaUCHTA.
OyHKIMK akTUBaMU. Softmax.

buer 7.

7.1 Jlokampubid mouck. HillClimb wm ero pasHoBumHocTu. OTxur. [eHeTHuecKHid
QJIITOPUTM.

7.2 Meton onopHBIX BEKTOPOB. fAmpa.

Ilepeuennb 1a00paTOpPHBIX PadOT (MPUMEPHBIIT)

O0mume pekoMeHAANMH K JIa00OPaTOPHBIM padoTaM: JUIsl pa3HbIX YPOBHEH MOArOTOBKH
CTY/IEHTOB MOKHO MCIOJIb30BATh Pa3HYI0 MIyOUHY peanu3aluy pemeHus. Tak, s cTy/1eHTOB
HETEXHUYECKUX CIEUAIBHOCTEN 3alaHNue MOXKET 3aKI04YaThCs B IPUMEHEHUH T'OTOBBIX METO/I0B
13 OMOIMOTEK UITH 3aIl0JTHEHUEM IIpOIIYCKOB B IIporpaMmax, rac OombIas 4acTh IoArOTOBJICHA
npernoaBareneM. [ CTyAeHTOB TEXHUUECKHX CIIeLUATIbHOCTEN 3a/1aHe OyAeT 3aKII04aThCs B
pcaiu3anuu aJJropuTMOB 0€3 UCIIOJIB30BaHMS TOTOBBIX pemeHHﬁ.

JIP1.1 Metonel paboTsl ¢ Tabmuiamu B Python. Arperamus u Bu3yanm3anus JIaHHBIX.
[IpoBeneHKE MEPBUYHOTO aHAIM3A IAHHBIX.

[enu: u3yueHne MeTosi0B paboThI ¢ JaHHBIMU B Python u nmpoBeieHre mepBUYHOTO aHAIHA3A
JIAHHBIX.

3amanme: 3arpysure jgaracer B pandasparadpelim. BpiBemuTe OCHOBHBIC MapaMeTphbl
naracera. OnpeaenuTe, CKOJIBKO B IaTaceTe CIy4yaeB OTCYTCTBHS MPU3HAKOB. OIpenenuTe, CKOIbKO



IIPU3HAKOB SABIAIOTCS KaTerOpUalbHBIMU. Busyanusupyire pacnpeesieHue IPU3HaKoB 110 KIacCaM.
Busyanusupyiite 3aBUCHMOCTb MEXAY ITPU3HAKAMHU.

JIP1.2 Hcnonb3oBaHWe M CpaBHEHHE alIropuTMOB Kiaccudukanuu: kNN, pemraromnime
JIEPEBBS U UX aHCAMOJIH, JIOTUCTUYECKAsl PErpeccus.

[enu: mpuMeHEeHNE U OLIEHKA aIrOPUTMOB KiIacCU(PUKAIIH.

3amanue:

Paznenure naracer Ha oOydaronIuii ¥ BAMIANIMOHHBIA ¢ COXPAHCHHEM TIPOTOPIINN KIIaCCOB.
Knaccudumupyiite Touku u3 garacera ¢ momoipio anroputMoB kNN, JorucTuueckoi perpeccum,
CART, cnyuaitHoro neca, CatBoost. Ilogbepute mydmine mapameTpbl alrOpUTMOB CIOMOIIBIO
BaTUIAallMOHHONW BbIOOpKH. CpaBHUTE BpeMs pabOThl AITOPUTMOB H  3aBHCHMOCTH  OT
peaoOopadOTKH JaHHBIX.

JIP1.3 Hcnonp3oBaHWE U OIIGHKA anropuTMOB perpeccur. [logbop onTHUMaTbHBIX
apaMeTpPOB PETPECCHH.

[enu: n3ydeHue alropuTMOB PETPECCHH.

3amanue:

[IpumeHuTe METO IMHENHOM perpeccuu JUisl pelieHus 3a1aun Ha aaracete. JlobaBbTe B
JaTtaceT NOJTUHOMUATbHBIE TpU3HaKku. J{006aBnsaliTe MPU3HAKY MMOKA HE YBUIUTE Mepeo0yueHue Ha
Banupanmonnomaaracere. [Ipumenute rpedHeByr0 perpeccuto u LASSO, uTtoOb1 n30aBUTHCS OT
nepeoOydeHus.

JIP1.4 OntuMu3anuoHHbIe 33124l U ux pemieHus. [logbop rumepnapaMeTpoB aaropuTma c
MTOMOIIIBIO METOJIOB ONTUMHU3AIINHI

[enu: n3ydeHue alropuTMOB pEUICHHS] ONTUMHU3AIMOHHBIX 3a/1a4.

3amanue:

1. OnTuMU3UpYyITE ATUHY MapIIpyTa B 3a7a4€ KOMUBOSDKEpa C TOMOIIBIO aJITOPUTMOB

hillclimb, oTkura 1 reHeTHYECKOTO aNTrOopuT™Ma. BEIBEMTE MOMYyUYUBIIHIICS TyTh B €TO

JUIAHY .

2. OnTuMH3UpYHTE TUIEepImapaMeTpbl alropUTMa MAIIMHHOTO oOydeHus (Ha BBIOOp) C

MMOMOIIBIO CITyYalHOTO TIOMCKAa, MOHWCKa 1o pemerke, amroputma hillclimb, renerudeckoro
aJIropuTM™Ma.

JIP2.1 Knaccudukanus nzo0paxeHuii u TpanchepHoe o0yueHune.

[enu: n3ydeHne MeTo10B TITyOOKOTro 00ydeHus! Isi pabOThI ¢ M300pAKEHUSIMH.

3amanue:

3arpy3uTe AaTtaceT W CO3JaiiTe WTepaTop I MOJICIH TIyOOKOTO OOy4deHHs. 3arpys3ure
npenoOyuennyto Ha ImageNetcBeprounyro ceth (AlexNet, VGG mmu ResNet) m mo6aBeTe K
backbonenonHocBs3HbI cnoit st oOydeHus. OO0yuuTe HEMPOHHYIO CETh Ha, BU3YalIH3UPOBAB
rpaduk (GYHKIIUU TOTeph Ha OOydaromedl W BaIWJAIIMOHHON BEIOOpKe. Peamusyiite Momayinb
MPUMEHEHUS] HEMPOHHOM CEeTH K JaHHBIM, IIPOBEPHTE KaueCTBO 00YUYEeHUS Ha TECTOBOM BHIOOPKE.

JIP2.2 Pabora ¢ TeKCTaMU ¥ UX BEKTOPHBIMU IPECTABICHUSIMHU.
Lenu: n3ydyenue Mojienell BEKTOPHOTO MPEICTABICHUS TEKCTOB.
3agaHue:
Ckauaiite npego0ydeHHbIe BeKTopa i ciioBaps. C IMOMOIIBIO JIFOOOTro Kiaccu(pukaTopa
MaruHHOTO 00yueHus (KNN, SVM, CatBoost) knaccuduiupyiite TEKCTHI U3 1aTaceTa 1Mo CyMMe
BEeKTOPOB cioB. Knaccuduimpyiite Tekctsl ¢ momorisio LSTM cern.

JIP3. 1 ITpumenenune Q-Networks a1 penieHus MPOCTHIX OKPY KCHHIA.
[enu: nu3ydyenue mpuMeHeHus: OOy4YeHHUS ¢ IOJKPETUICHUEM TSl PEIIeHHH 3a1a4 KOHTPOJIS.
3ananue:



OOyunTe IPOCTYIO MOTHOCBA3HYIOQ-CeTh s perieHus okpyxeHus LunarLander.

[Ipouenypsl oleHUBaHUSA 3HAHUN, YMEHHH, (HOpPMBI U OpraHu3alus TEKYIIEro KOHTPOIS
YCIIEBAEMOCTH U MIPOMEXYTOYHOH aTTeCTalliy 00yJaromuxcs

Tekymmii KOHTPOJIb YCIIEBAEMOCTH M IIPOMEKYTOUYHAs aTTECTalus CTYIAEHTOB BEIETCA B
cooTBeTCcTBUM ¢ [10s10)KEeHNEM O TEKYIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXKYTOYHOU aTTecTaluu
00pazoBaTeabHON OpraHu3alu

Texkymuii KOHTPO/Ib yCIIEBAEMOCTH

Monynp nenutcs Ha aBa Oioka. Kaxapii 0610k BKIItOYaeT B ceOs M3yuyeHHe 3aKOHUEHHOTO
paznena, yactu Moayns.

Texymmii KOHTPOJIb 10 MO0 OCYIIECTBIISCTCS MO KaJleHAApHOMY y4eOHOMY TpaduKy.
Cpoku koHTposibHBIX Mepornpusituii (KM) u cpoku moaBeaeHHss HUTOroB 1o Momyio
oToOpaxkaloTcs B pabouynx ydeOHBIX miuaHax Ha ceMecTp. CTyHeHT JOMKEeH BBIMIOJHUTH BCE
KOHTPOJIBHBIE MEPOIPUATHS, INPEAYyCMOTpPeHHbIE MOAylneM K YKa3aHHOMY CpPOKY, IIOCIIE 4Yero
MpenojaBaTesb MPOCTaBiIsieT OalIbHbIE OLIEHKH, HaOpaHHBIE CTYJIEHTOM I10 pe3yjbTaTaM TEKYIIETro
KOHTPOJIA YCIEBAEMOCTH 0 MoyIto.

KoHTponbHOE MEPONPUATHE CUUTAETCS BBINOJIHEHHBIM, €CIIM 33 HEro CTYIEHT IOJIy4HJI
OLIEHKYy B Oaylax HE HI)KE MHUHUMAJIbHOW OIIGHKH, YCTAHOBJICHHON HpPOTPaMMON MOIYJsl IO
JAHHOMY MEPONPHUSITHIO.

CryneHTsl, HE cIaBLIME KOHTPOJIBHOE MEPONPUATHE B YCTAHOBIIEHHBIN CPOK, IPOJOIKAIOT
paboTaTh HaJ HUM B COOTBETCTBUE C MOPSAKOM, IPUHSTHIM 00pa30BaTeIbHON OpraHU3aIuei.

IIpomeskyTOoUHaAs aTTECTALMS

DopMOH IPOMEKYTOYHOU aTTECTALMU 110 MOIYIIIO SBIIETCS 3a4ET.

OuenuBanne Monyns Benercd B cOOTBETCTBMM C IloimojkeHuneM O TeKyIeM KOHTpOJIe
YCIEeBAaEMOCTH U MPOMEKYTOYHOM aTTeCTalluu CTYJJEHTOB 00pa30BaTEIbHON OpraHU3aIiy.

Hanpumep, MeToAMKA OLICHKHU 10 PEUTHHIY

CtyneHT, BBIMOJHUBIINMA BCE IPEAYCMOTPEHHBIE YUEOHBIM TUTAHOM 33/IaHUS M CIIABIINN BCe
KOHTPOJIBHBIE MEPOIPHUATHS, MTOITYYaET UTOTOBYIO OLEHKY O MOJyJIIO 32 CEMECTP B COOTBETCTBUU
CO CJIEYIOILEH IIKAJIOM:

PeiiTunr Ornenka Ha 3a4yeTe
85-100
71-84 3aueT
60-70
0-59 Hezauer

Pelitunr crynenta no Moyito 3a cemecTp onpezensercs Kak CyMMa 0auioB, IOJy4YEHHBIX UM 3a
Bce 0110k Moays, 1 6ajiioB 3a MPOMEXKYTOUHYIO aTTecTaluio. MakcCuMaabHOE KOJIHMYECTBO
6aoB 3a Moynb B ceMecTpe ycTanaBiauBaercsi paBHbIM 100
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