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Pabouas nporpamma aucuuiuinHbl « CUCTEMbI UCKYCCTBEHHOIO MHTEIUIEKTa» COCTaBJIEHA
B cooTBeTcTBUM ¢ TpeboBaHusaMu @I'OC BO no nanpasieHuto noarotoku 45.03.01 ®dunono-
rus, npoduib «3apyOexHas ¢unonorus. OpaHIly3cKuil A3bIK U JTUTEPATypa», YTBEPHKACHHOTO

npuka3oM MUuHHCTEpCTBA HAyKH M BhICIIero oOpa3zoBanus Poccuiickoit @enepanuu ot «12)» aB-
rycra 2020 r. Ne 986

[Iporpammy cocraBuiI:

K.II.H., CTEl[}HII/IfI H[!CHOZ]aBaTCJH) Kagheggpm <<I/IH§120[2M3!!I/IOHHI’IG CUCTCMBI U TCXHOJIOTHUI»
[ITayxanosa P.A.

[Tporpamma onobpeHa Ha 3acenanuu kadeapsl « MHhopMalnoHHBIC CUCTEMBI M TEXHOJIOTUI

[Ipotokon Ne 8 ot «27» anpensa 2026 rona

[IporpamMma onoOpena Ha 3aceganuu YMC unctutyTa «/HOCTpaHHBIE SI3BIKM U PErMOHOBEIE-

HUe»_poTokoa Ne 8 oT «27» anpens 2026 rona



1. Ile,ii 0OCBOEHHUSA AW CIIUILIAHBI

Heabto nzyuenus: gucuuminabl b1.0.03.02 «CucteMbl HCKYCCTBEHHOTO MHTEIIEKTAaY SIB-
nsieTcsi JOPMUPOBAHUE KOMIIETCHIIMK B 00JIACTH TIPUMEHEHUSI MHTEIUICKTYaIbHBIX HH(pOpMAIIH-

OHHBIX CHUCTEM JIJIS PEIeHNUs MTPO(ECCHOHABHBIX 3a/1a4.
3amaum QUCHUILTHHBIL:
- 03HAKOMHTD C COBPEMEHHBIMH O0JIACTSIMH UCCIICAOBAHUS [0 UCKYCCTBEHHOMY HHTEJICKTY
U cepaMu MPIIIOKEHUS IKCIIEPTHBIX CUCTEM;
- MO3HAKOMUTH C KOHIICHIUSIMHU, COCTABISIFOIIMMH OCHOBY COBPEMEHHBIX CHCTEM HCKYC-
CTBEHHOT'O MHTEJUICKTA,
- W3JIOKHUTh TEXHHYECKHE IOCTAHOBKH OCHOBHBIX 3aJa4, PEIIacMbIX CHCTEMaMH HCKYC-
CTBEHHOT'O MHTEJUICKTA,
- MMO3HAKOMUTH C OCOOCHHOCTSIMU MPAKTUYECKOTO HMCIOJIb30BAaHHSI UHTECIUICKTYaIbHBIX HH-
(bopMaIMOHHBIX CHCTEM B 00J1aCTH HH(POPMALIMOHHOM 0€30MacHOCTH.

2. Mecto qucuuniaunbl B cTpykrype OIIOII 6akanaBpuara
Hukin, k kotopomy otHOocutcs aucuurimHa: b1.0.03.02. «CucteMbl UCKYCCTBEHHOTO MH-
TEJICKTA»

3. Pe3yabTaTrbl OCBOCHUS AUCUUILIMHBI (MOayJis1) «CHCTEMbI HCKYCCTBEHHOI0 MHTEJI-

JICKTA»

[Ipouecc u3yuyeHUs] TUCHUILUIMHBI HAMpaBiieH Ha (OPMHUPOBAHHE HIIEMEHTOB CIIEAYIOLINX
komrereHiuit B coorBerctBuu ¢ ®I'OC BO no nanHoMy HanmpaBieHHIO:

Kon mpodec- HanmeHoBaHue Kon, HauMeHOBaHNEe HHAMKATOPA J0CTHKEHHUS NPOodecCHOHATBLHOI
CHOHAJILHOM npogeccuoHaNbHOMI KOMIIeTeHIM U
KOMIIeTeHIMH KOMIEeTEeHINHU
CnocoGen ucnonps- | MK-11.1. [Toaumaer npuanune 3HaTh: MeTosl pa3paboTKu opHu-
30BaTh 3HAHUE IIOCTPOEHHS U OCHOBHBIE METO IbI [[IHAIbHBIX AITOPUTMOB U [IPO-
K-11 OCHOBHBIX METOJ0B

HCKYCCTBEHHOT'O WH-
TEJJICKTA B TIOCIIETY-
1o1el mpodeccuo-
HAJILHOU JIeATENbHO-
CTH B KQUeCTBe
HAYYHBIX COTPYIHH-
KOB, TIPEIo/1aBa-
Tenei obpazoa-
TeJbHBIX OpPraHu3a-
IIAH BBICIIETO 00-
pa3oBaHUs, MHXKe-
HEPOB, TEXHOJIOTOB.

CHCTEM UCKYCCTBEHHOT'O MHTEJI-
JICKTA U MPUMCHSACT UX JIs1 pCIHICH
HUS 327124 TPO(ECCUOHATTBHOM
JIeSTEIbHOCTH;

CPAMMHBIX PEIIEHUH C UCIOIb30-
BaHUEM COBPEMEHHBIX TEXHOJIOTHH

IIK-11.2. Vccnenyet Hampaniie-
HUA MNPUMCHCHUA CHCTCM HC-
KYCCTBEHHOT'O MHTEJICKTA IS
pasIM4HBIX MPEIMETHBIX00IIA-
CTEH;

'YMeTh: CTaBUThH 3a1a4d W ajallTH-
[POBaTh METOMBI M aNTOPUTMBI Ma-
[IIMHHOTO O0Y4YCHHUS

IIK-11. 3.
KOMIUIEKCBI METOZ0B U UHCTPY-

Brioupaer

MEHTaJIbHBIX CPEICTB UCKYC-
CTBEHHOT'O MHTEIUIEKTa JJIs pe-
HIeHus Mpo(eCcCHOHANBHBIX 3a-
a4 B 3aBUCHUMOCTHOT OCOOEHHO-
cTeil mpeaAMeTHOH obacTu.

Baagerb: NOCTaHOBKOM 3a7a4 I10
aanTaly Ui COBEPIICHCTBOBA-
HUO0 METOOB W aJITOPUTMOB JIJIS
[PEIICHIS KOMILIEKCa 3a1a4 mpe-
METHOM 00J1acTH

Obémenpodeccnonanbupie komnereHuuu (OIIK) u nHAMKATOPBI UX JOCTHIKEHUS:




OIIK-7

Wudpopmannon-
HO-KOMMYHHKa-
[IIOHHBIE TEX-
HOJIOTHH JIJIsI
npocdeccuo-
HaJBHOM Jies-
TEJIbHOCTU

OIIK-7

CnocoOeH NOHUMATh
[TPUHIIAITE COBPEMCH-
HBIX HH()OPMAIHOH-
HBIX TEXHOJIOTHH 1
MCIIOJIB30BaTh UX JUJIS
[pEIICHHUS 3a]1a9 IPO-
(dheccuoHanbHOMU Je-
SITETLHOCTH

OIIK-7.1. I1pu pemenun 3ana4y
podecCHOHATEHOM IeATETFHOCTH
MCTIOJIb3YET COBPEMEHHbIE HH(pOP-
MaI[OHHBIE TEXHOJIOTUHU 1 ITOHU-
MaeT MPUHLUIIBI UX paObOThI

OIIK-7.2. OpueHTHpysCh Ha 3a-
nmaun mpodeCCUOHATBLHOM IeITeIb-
HOCTH, 0OOCHOBAaHHO BBIOMpAET
COBpEMEHHBIC MH(POPMAITMOHHBIC
TEeXHOJIOTUHI

OIIK-7.3. Biageer HaBbIKaMU
MPYMEHEHHNS COBPEMEHHBIX UH-
(hOpMaIMOHHBIX TEXHOJIOTHH st
pereHus 3a1a4d npodeccruonanb-
HOM JeSITeIbHOCTH

3HATL:

- IIPOLIECCHI, METOIbI TIOMCKA,
cOopa, XpaHeHust, 00padOTKH,
Mpe0CTaBICHHs, PacIpocTpa-
HEHUS HTHPOPMAIMHU U CIIOCOOBI
OCYILIECTBIIEHUS TAKUX MPOLIEC-
COB M METO/10B (MHPOpPMAIOH-
HbIE€ TEXHOJIOTHH);

-JIOTUKY TIOCTPOCHUS U TIPHUH-
MBI QYHKIMOHUPOBAHUS
COBPEMEHHBIX SI3BIKOB IIPOTpaM-
MUPOBAHHUS U SI3bIKOB paOOTHI C
0a3zaMu TaHHBIX, CPe/ paszpa-
00TKH MH(POPMAITMOHHBIX CH-
CTEM M TEXHOJOTHH, TPUHIIUITHI
pa3pabOTKH aTOPUTMOB H
KOMIBIOTEPHBIX IPOTPAMM;

-COBPEMEHHBIE S3bIKU IIPOTrpaM-
MUPOBAHUS U S3BIKU PAOOTEHI C
0azaMu TaHHBIX, CPEBI pa3pa-
00TKM MH()OPMAITMOHHBIX CHU-
CTEM U TEXHOJOTHUU

Ymers:

- BBIOMPATH S3BIKU MIPOrpaM-
MUPOBAHUS U S3BIKU PAOOTHI C
0azaMu TaHHBIX, CPEBI pa3pa-
00TKM MH()OPMAITMOHHBIX CHU-
CTEM U

- IPUMEHSTH COBPEMECHHBIE
SI3BIKH POTPAMMUPOBAHUS [
pa3pabOTKN OPUTMHAIBHBIX ajl-
FOPUTMOB U KOMITBIOTEPHBIX
MPOrpaMM, IPUTOTHBIX JIJIS
MPAKTHIECKOTO TPUMEHCHUS,
BECTH 0a3bl JaHHBIX U UHPOPMA-
[TUOHHBIC XPAHMUITUIIA, TIPUME-
HSITh COBpEMEHHBIE TIPOrPaMM-
HbIE Cpe/bl pa3padoTKu nHPOP-
MAI[MOHHBIX CUCTEM U TEXHOJIO-
THIi;

- YUTATh KOJIBI TPOTPAMMHBIX
MPOYKTOB, HAITMCAHHBIX Ha
OCBOGHHBIX SI3BIKaX MPOTpam-
MUPOBaHUsI, U BHOCUTH TpeOye-
MBbIE U3MEHECHUS,

- aHAJIM3UPOBATH Mpodeccuo-
HaJbHBIC 331a4H, pa3padbaTbIBaTh
noaxonsgimue U T-pemenus;

- CaMOCTOSITEIbHO OCBAMBATh
HOBBIC JIJIs1 C€0s1 COBPEMEHHBIE
SI3BIKH IPOTPAMMHPOBAHUS U
SI3BIKK PAOOTHI ¢ 0a3aMH TaHHBIX,

cpeanl. pa3paboTKu HHpOpMaIu-




OHHBIX CUCTEM U TEXHOJIOTHH.

Baagern:

-HaBBIKAMH pa3pabOTKU OPUTH-
HAJIbHBIX aJ'IFOpI/ITMOB nu
KOMITBFOTEPHBIX TIPOTPAMM, IPH-
COOHBIX IJIA npaKTqucxoro
MPUMEHEHNS,

-HaBbIKAMHU OTJIAOKU U TECCTU-
[POBaHUS MIPOTOTHUIIOB IIPOTPAMM-
HO-TCXHUYCCKUX KOMIIJICKCOB

Bamad.

4. CTpyKkTypa M colep:KaHue NTUCHMILUIMHBI (Moay.si)) CHCTeMbl MCKYCCTBEHHOIO0 MH-
TeJ1eKTa

4.1. CTpykTypa (ucuuiInHbl (MoayJisi) CHCTeMbl HMCKYCCTBEHHOI0 HHTENJIEKTA

OO61mas TpyJ0eMKOCTh JUCIUTIINHBI COCTABISET 2 3a4ETHBIX CTUHUI], 72 4acoB.

n/n

Buasbi yueOHoli padoThl, BKIOYAS
€aMOCTOSITeIbHYIO Pa0oTy CTYeHTOB U

TPYA0EMKOCTb (B 4acax)

DopMBbI TEKYLIETO
KOHTPOJISl yCIIeBAeMOCTH
(no nedenam cemecmpa)

DopmMa IPOMEKYTOYHOM

KonrakTHas CamocrosTe/n- aTTecTAINH (10 ceme-
pa6ora Hasi padoTa cmpam)
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Cuctembl rimy0okoro o0y-| ¢ 41 46 ]
YeHUS
OO0yueHue ¢ moKperuie- 4l a4 6
HHEM
Bcero 16 | 16 | 16 24
Kypcosas paboma
(npoexm)




Tloozomoska k sx3ameny

OO6mrast TpyT0EMKOCTh, B
yacax

IIpomexyTouHas aTre-

®opma

72 |16 | 16 | 16 24 3
auer

3ayeT ¢ OLEHKOH

DK3aMeH

4.2. Copep:xanmne TUCUMILIMHBI (MOxyJis1)) CHCTEMbI HCKYCCTBEHHOI0 HHTE/JIEKTA

Ne n/n

HaumeHoBaHue Moayns, cogepxaHue

Yachbl

1

«BBegeHne B UCKYCCTBEHHbIN MHTENNEKT U OCHOBHble MeTOoAbl
MaLWWUHHOro oby4yeHus ansi paboTbl ¢ TAGNUYHLIMM AAHHLIMUY

Jlekuum

1.1-1.5

[OnnuoHaNpHO: MaTeMaTUYEeCKUH JMKOe3 Mo 3JIeMeHTaM MaTeMaThde-
CKOM CTaTUCTUKH, TMHEHHON anreOpbl 1 MaTEMAaTHYECKOTO aHAIN3A. |
OcHOBHBIE 3aJ]auld CHUCTEM HMCKYCCTBEHHOTo HHTesuiekTa. Kiaccuduka-
1Usl, Kjactepusanus, perpeccus. THUIbI MAlIMHHOTO OOYYEHMS: C Y4H-
TeneM, 0e3 yuuTensi, C YaCTUUHBIM MPUBJICYEHUEM yUUTENsl, 00ydeHue ¢
MOJIKPEIIEHUEM.

Knaccudukanust Ha mpumepe anroputma k-ommkaiimux cocenerd (KNN)
[OnmonansHO: BeICTpBIN MOMCK ONmxkamux coceneil.|. MeTpuku oneH-
KM Kiaccudukanuu: moiaHora, TouHocth, Fl, ROC, AUC. Banmunanuon-
Has U TecToBas BeIOOpKa. Kpocc-Banumanus. Pabora ¢ kareropuaibHbI-
MU [TPU3HAKAMU.

Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 - koaddunu-
€HT JeTepMuHanny. JInHeHas perpeccusi, MOJIMHOMHUAIBHAS PErpecCHsl.
[Tepeobyuenue u perynsipusanus, rpedHesas perpeccus, LASSO, Elastic-
Net.

Jlunelinple Moaenu uia kiaccudukamuu. IlepuentpoH, norucrudeckas
perpeccusi, NOJHOCBSI3HbIE HEUPOHHBIE CETH, CTOXAaCTUYECKUI TPaIUEHT-
HBII CITyCK U 00paTHOE paclpocTpaHeHue rpajuenTa. Perynspusanus nu-
HEWHBIX MOJICJICH KITaCCU(UKAIIIH.

Knactepuzanus, k-means, k-means++, DBSCAN, arnomepaTuBHas kia-
crepusanusi. MeTpUKH OLEHKU KJIacTepu3alluu.

ANTOpUTMBI, OCHOBaHHBIE HAa IPUMEHEHHNH peIaouX 1epesbes. Kpure-
pHUM pa3zaenieHus y3ia: MHQOPMAIMOHHBIM BBIMTPHILI, KpUTepuid JKuHU.
AHcamOnM pelaroImux IepeBbeB: CIyYallHBIN JieC, IpaJHueHTHBINA Oy-
CTHHT.

Metoxa onopHbIx BekTopoB. IIpsimast u obpatHas 3amada. OnpezneneHue
OIIOPHBIX BEKTOPOB. S I€pHBII TPIOK.

HauBHnblil 6aliecoBckuii kiaccudukarop. MeToapl OLIEHKU paclpeene-
HUS IpU3HAaKOB. EM-aJiropuT™ Ha mpuUMeEpe CMECH rayCCUaH.

MeTtoapl 6e3rpaAMeHTHON ONTHMM3AIMK: ciay4yailHbld mouck, hillclimb,
OT)KUT, FTEHETUYECKUN aJITOPUTM.

JlaGopaTopHbie padoThl

(=2}

JIP1.1

Mertoapl paboTsl ¢ Tabnuiamu B Python. Arperanus n Busyanuzamus
JnaHHbIX. [IpoBeieHre IEPBUYHOTO aHAIN3a JIAHHBIX.

N

JIP1.2

CTIOJIb30BaHUE U CPaBHEHHE aITOPUTMOB Kiraccuurarmm: KNN,
pelIaloIIye AepeBbes U MX aHCaMOJIU, JOTMCTUYECKAas PErpeccHsl.

JIP1.3

Hcnonb3oBaHue M OLEHKA alroputMoB perpeccuu. Ilonbop onrumarns-
HBIX
IapaMETPOB PETPECCUU




JIP1.4 | OnrumuzanuoHHble 3a1auyd U ux pemienus. [logbop rumnepmapameTpoB 1
QIrOpUTMa C MOMOIIBI0 METOJ0B ONTUMHU3AIUH.
IIpakTHKA 8
IIP1.1 | [IporpaMMHO-aITOPUTMHIECKOE OCBOCHHE MaTeprasa 8
CamocrosiTesibHas padoTa 10
CP1.1 | IIpopaboTka yueOHOrO MaTepHaia JCKIHMA 2
CP1.2 | IloaroroBka K 1abOpaTOpPHBIM paboTaMm 4
CP1.3 | IToaroToBka K pyOe:KHOMY KOHTPOJIIO 2
CP1.4 | Jlpyrue BUabl CAMOCTOSITEIIBHON PabOThI 2
2 Jlexkuun 4
2.1- | Heiiponnsie cetn. @yHKIMH OMHUOKHA HEHPOHHBIX CETel U 00yUeHUE C 4
2.3 MOMOUIbI0 OOpAaTHOTO pacHpocTpaHeHusi rpaauveHta. [lonstue 63Tya U
AMOXH.
PaboTa ¢ m300pakeHUsIMHU C TIOMOIIBI0 HEHPOHHBIX ceTeld. CBepTOUHbIE
HelipoHHble cetu. Omnepanuu cBepToK, max-pooling. [lomynspusie apxu-
TEKTYphI CBEpTOUHBIX HelipoHHBIX ceTeit: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancheproe oOyueHwue.
OO6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3bIKOM C TIOMOIIBIO HEil-
POHHBIX ceTei. BekTopHbie mpeacTaBieHHs sl Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie Heliponnbie ceti, LSTM, GRU.
Tpauncdopmepsr, BERT, GPT.
JlaGopaTopHble padoThl 6
JIP2.1 | Knaccudukanus n3o0pakeHuid 1 TpaHchepHOe 00yUSHHE. 3
JIP2.2 | Pabora ¢ TekcTaMu 1 X BEKTOPHBIMH ITPEACTABICHUSIMH TEKCTOB. 3
IIpakTuKa 4
ap [IporpaMMHO-aITOPUTMUYECKOE OCBOCHUE MaTepralia 4
2.1
CamocTosiTeJbHasi padoTa 8
CP2.1 | IIpopaboTka yueOHOro MaTepualia JCKIUH 2
CP2.2 | [logroroBka K 1ab0OpaToOpHBIM paboTam 2
CP2.3 | [logroroBka K pyOe:KHOMY KOHTPOJIIO 2
CP2.4 | JIpyrue BUAbI CAMOCTOSITSILHONW PAOOTHI 2
«O0yueHue ¢ MOJIKPEITICHUEM)
3 Jlekuuu 4
3.1- [TonsTus arenra, cpenbl, COCTOSIHUSA, NEUCTBUI U Harpaabl. OyHKIHS
3.2 neHHoctu cocrosiHug (Valuefunction) n ¢yHKIMS KauecTBa JEHCTBHSA
(Qfuntion).
OnTuMu3aIms CTpaTeruu ¢ MOMOIIBI0 MaKCUMM3AIHKU (QYyHKIUN [IEHHO- 4
CTH U KauecTBa. Q-00ydcHHE.
I'my6okoe o0yuenue ¢ moakperieaneM. Deep Q-Networks, Actor-critic.
Jlst ypoBus skcneptHbelii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTopHbie padoThI 4
JIP3.1 | Ilpumenenune Q-Networks s peleHus IPOCThIX OKPYKCHHIA. 4
IIpakTnka 4
1P [TporpaMMHO-aNTOPUTMHYECKOE OCBOCHHE MaTepHaa 4
3.1
CamocrosiTenpHas padbora 6
CP3.1 | [IpopaboTka yueOHOIro MaTepuaa JSKIHi 2
CP3.2 | [ToaroroBka K JiabOpaTOpHBIM padoTam 2
CP3.3 | [ToaroroBka K pyOeKHOMY KOHTPOJIIO 1
CP3.4 | JIpyrue BUIbI CAMOCTOSITEILHOM pabOThI 1




5. O0pa3oBaTebHbIE TEXHOJIOTHH
B nponecce nmpenogaBanus Moayiist HCIIONB3YIOTCS CIIEAYIOIINME METOABI, CPEACTBA U 00-
HOBJISIEMOE MPU HEOOXOJUMOCTH IpOrpaMMHOe obecriedeHre HHHOPMAIIMOHHBIX TEXHOIOTHH:
" e-mail npenonasatens;
AIIEKTPOHHBIE YUYEOHO-METOIMYECKHE MaTepHaIIbl Isl 00eCTIeueHUsI CaMOCTOsITeNIbHOM pabo-
ThbI CTYJACHTOB,
CIIUCOK caiiToB B ceTH «HTepHET» Ui MOMCKAa HAYYHO-TEXHUYECKOW HH(OpMAIIHH 10 pa3-
JA€JIaM NJUCHUIIIIUHBI,
MaKeThl MPUKIATHBIX IPOrpaMM, Harpumep, pytorch.

6. YueOHO-MeTOUYeCKOEe O0ecreyeHHe CaMOCTOSITeJbHOM padoThl cTyaeHTOB. Ole-
HOYHbIE CPeICTBA JJIfl TEKYLIEro KOHTPOJIA YCIeBaeMOCTH, IPOMEKYTOYHOH aTTeCTAlluMn
110 UTOraM OCBOEHMS TUCIHUILIUHBI.

[ns o6ecneyeHns camocTosATenbHOM paboTbl cTyaeHToB no Moaynto chopmMmpoBaH MeTo-
ANYECKMIA KOMIMIEKC, BKIHOYAMOLLMIA

B ceba cnepytowme y4ebHo-MeToanYeckne matepmansi:

1. MNMporpamma kypca.

2. Y4yebHukun n y4ebHble nocobus.

3. Cnucok agpecoB canToB B UHPOPMaLMOHHO-TENEKOMMYHUKALMOHHON ceTu « NHTepHeT»
(nanee

— ceTb «VIHTepHeT»), coaepXaLlmx akTyanbHy nHopmauyuto no 6nokam Mogynsi.
Brubnuorpaduyeckue ccbinkn Ha y4ebHble n3aaHus, BXxogsime B METOOUYECKUA KOMIIEKC,
npvBeAeHbl B NepeyYHe OCHOBHOWM U AONOSNHUTENBHON y4eOHOoN nutepaTypbl, HEOOXOANMOM
ansa ocesoeHus Moayns (pasgen 7).

K oononHutenbHbIM MaTepuanamM Takke OTHOCUTCS NepeveHb PecypcoB ceTh « IHTEpHET,
pekoMeHayeMbIX A5t caMocToATeNbHON paboTel Npu ocsoeHnn Mogyns (pasgen 7). Cty-
AEHTbI NONyYaloT JOCTYN K YyKa3aHHbIM MaTtepuanam Ha nepBom 3aHaTum no Mogynto.

7. YueOHO-MeTOAUYECKOE U MAaTePHAJIbHO-TEXHHYECKOe o0ecmevyeHue ITUCUHMILIU-
HbI(MOYJI51)

7.1. YueOnas quteparypa:

OcHoBHasl TUTEpaTypa o MOAYJII0

1. MamunHoe oOyuenue. Hayka v UCKycCTBO MOCTPOECHUS aIrOPUTMOB, KOTOPBIE H3BJIe-
KaroT 3HaHus U3 naHHbIX. [lerep ®nax. IMK Ilpecc. 2015.

2. TI'my6okoe obyuenwue. [Torpyxenne B Mup HeiipoHHBIX ceTeit Hukonenko Cepreit Urope-
Buy, Kagypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.

3. OO6yuenue c noakperieanem / Carron Puuapn C, bapto Duapro I'., IMK Ilpecc, 2020.

JlonosiHuTE/IbHBIE Y4eOHbIe MATEPHUAJIbI

1. OcCHOBBI HCKYyCCTBEHHOTO MHTEIUIEKTA : yueOHoe nocodue / E.B.boposckas, H. A. [laBbinoBa.
4-¢ u3x.,3nekTpoH. — M.: Jlabopatopus 3nanwmii, 2020. 130 c.

2. MHckyccTBeHHbIH HHTEIUIEKT ¢ TpuMepamu Ha Python. [bxomml Ipatuk. Bunbsime. 2019.

3. IlpuknagHoe mammHHOE 00yueHue ¢ momoiisio Scikit-Learn, Keras u TensorFlow: konmen-
[IUHM, UHCTPYMEHTHI M TEXHUKHU JJIS CO3JaHUsI MHTEJUICKTYaJbHBIX CHUCTEM , 2-€ U3JaHuE.
KepouOpeinben. Jnanexkruka-Bunbsame. 2020.

4. Xenpuk bpunk, Jlxxozed Puuapne, Mapk ®@esepond «Mammunoe odydenue», [Tutep 2017.

5. Kak yuurcs mamuHa: PeBosmonus B 001acTH HEHPOHHBIX ceTel W TiTyOoKoro oOydueHus. SH
Jlexyn. Anpninna PRO. 2021.

6. I'pokaem riy6okoe oOyuenue. Duapro Tpack. [Turep. 2019.

7. Ob6yuenue c¢ nonkpemienueM Ha PyTorch. Coopuuk penenroB. FOcu JIro. JIMK Ilpecc.
2020.

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


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

7.2. UnTepHeT-pecypehbl

Ha3Banue pecypca

Ccbuika/noctyn

OnextpoHHas OubauoTeka onnaiH «EnnHoe okHO K 00-
pa3oBaTeNbHBIM pecypcam»

http://window.edu.ru

«O6pazoBatenbHbIi pecypc Poccun

http://school-collection.edu.ru

®enepalibHbIN 00pa30BaTENbHBIN MOPTAI: YUPEKICHHUS,
nporpammel, ctangaptel, BY3s1, Tectel EI'D, A

http:/www.edu.ru

denepanbHbIi HEHTP HHGOPMALIMOHHO-00pa30BaTEIhb-
HbIX pecypcoB (PLIMIOP)

http://fcior.edu.ru

Pycckas BupTyanbHas Oubmuoreka

http://rvb.ru

KaOunert pycckoro s3blka U IUTEPATyphl

http://ruslit.ioso.ru

HannoHanpHBIM KOPITYC pPyCCKOTO SI3bIKa

http://ruscorpora.ru

Hayunas anekTponHas 6ubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp

OnexkTpoHHO-01OMMoTeyHast cuctema IPRbooks

http://www.iprbookshop.ru

DnexTpoHHO-0nbIuoTeyHas cucrema Uarl'y

https://lib.inggu.ru/

WNudopmannonHo-mipaBoBas cucrema «l'apant»

CeteBasi Bepcus, JOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOMN
cetu Uurl'y

7.3. IlporpammHoe odecnevyeHme:

YHI/IBepCI/ITeT obecrieueH CJICAYIOIUM KOMITJICKTOM JIMICH3UOHHOT'O ITPOrpaMMHOT0

obecreueHus.

1. JluueHzuoHHOE mporpaMMHOe obecreueHue, ucnoiabzyemoe B Murl'Yy:
1.1.Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

1.2.Microsoft Windows server 2003, 2008, 2012, 2016
1.3.Microsoft Office 2007, 2010, 2016

1.4. IIporpammusiit kommieke MMUC “Busyanbsnas Ctynus TectupoBanust”

1.5. ITporpammusiii kommiekc MMHUC "ITJIAHBI"

1.6. TIporpammusiit komiuieke MMHC "SJIEKTPOHHBIE BEJOMOCTH"
1.7. ITIporpammusiii kommuiekc MMHUC "BEJIOMOCTHU OHJIAMH"

1.8. TIporpammHsiii komiuzekc MMUC «PITJ] OHJIAMH»

1.9. YauBepcanbHblii cratuctuueckuil maker STADIA
1.10. AatuBupycuHoe I10O Kasperskyendpointsecurity
1.11. CopaBouHno-nipaBoBas cucrteMa “I"apant”

2. INTERNET-uenTp cBo60JHOTO JOCTYyNHa MPU YUTAIBHOM 3ajie OMOINOTEKH.



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://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru
https://lib.inggu.ru/

7.4. MarepuajJibHO-TeXHHYECKOEe oOecriedyeHue
Onucanne MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMMO A1l U3yUeHUs] MOYJIsl

Hepequb MaTCpruaJIbHO-TCXHUYCCKOI'O obOecrieueHHs MOI[YJ'IH

No /i | Bup 3austuit

Bun u HanmeHoBaHKE 000pyI0BaHUS

1 Jlex1imoHHbBIE
3aHATHS

Aynuropuu ¢ MyJbTUMEIUHHBIMU CPEACTBAMHU, CPEJICTBAMU 3BYKO-
BOCIIPOM3BEEHUS U UMEIOIIUE BBIXOX B ceTh «HTEpHET». [lomere-
HUS U1 IPOBEJCHUS Ay AUTOPHBIX 3aHIATHI, 000pyA0BaHHbIE y4eOHOM

2 |JlabGopartop-
HbIE PabOTHI

KommbroTepHslii Kj1acc ¢ KOMIUIEKCOM ITPOrPaMMHBIX CPEJICTB, T03BO-
JSFOLIUX KaXKAOMY CTYJICHTY pa3palOaThIBaTh MPOrpaMMHBIE peain3a-
IIUM MPAKTUYECKUX 3a/1a4 B X0/I€ BBIIIOJHEHUS 1JaOOpaTOpPHbBIX padboT

3 CaMoCTOITENE-
Has pabora

bubnuoteka, nmeroas padoure MecTa sl CTYIAEHTOB. AyTUTOPHH,
OCHAILEHHBIE KOMIIBIOTEPAMH C JOCTYNOM K ceTH «HTEepHET»

4 |IIpakTuka

KommbroTepHslii Kj1acc ¢ KOMIUIEKCOM MTPOTrPaMMHBIX CPEJICTB, M03BO-
JSFOIUX KaXKAOMY CTYJICHTY pa3palaThIBaTh MPOrpaMMHBIE peain3a-
U MPAKTUYECKUX 3a/1a4 B XO/I€ BBITIOJHEHUS 1JaOOpaTOpPHBIX padboT




Cgenenusi 0 nepeyTrBep:KIeHUU MPOrPaMMbI HA OYepeaHOli yUeOHbIH IoJl U perucTpa-

IIMY U3MEHEeHHIl

YueOHbIi Pemenue xadenpol BnecenHbie u3meHe- ITonmucs 3aB.kaden-
TOJI (Ne mpoTokota, nara) HUSI poi




[Tpunoxxenune

MHWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
OEJEPAJIBHOE 'OCYAJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIBHOE
YUYPEXKJIEHUE BBICHIETI'O OBPA3OBAHUA
«AHTYIHICKUA TOCYJAPCTBEHHBI YHUBEPCUTET»

®OH/ ONEHOYHBIX CPEACTB JUCIIUITJINHbI
51.0.03.02 CUCTEMbI UHCKYCCTBEHHOI'O UHTEJUIEKTA

HarmpaBnenue noaroroBku
45.03.01 ®unogorus

Hanpasnennocts
«3apyoOexkHas ¢puiaoaorus. PpaHuy3cKMid A3bIK M JUTEPATYPA)

KBanudukanus BbIITyCKHHKA
bakanaep

®opma 00yueHust
Ounasn

Marac, 2026

OHI/ICAHI/IEUHOKA3ATEJIEI71 N KPUTEPUEB OLIEHUBAHMUSA
KOMIIETEHIIUU HA PA3JIMYHbIX 3TAITAX UX ®POPMUPOBAHUA,
OIIMCAHMUE HIKAJI ONEHUBAHUSA

®onn oneHouHbIX cpeacTB (POC) mpeaycMaTpuBaeT ciaeayrolee:

" omnmMcaHue KOMIUIEKCA MOKa3aTeJIeii — JeCKPUIITOPOB OCBOCHHS KOMIICTEHIIHIT B BUJIE Pe-
3yJIbTATOB O0YUYEHHS, KOTOPbIE CTYJICHT MOXKET MPOAEMOHCTPHPOBATH
(tabmuma 1). JIns KOHTPOJIS JOCTHXKEHHSI KaXKI0TO M3 HUX MPEyCMOTPEHBI OIICHOYHBIC
CpeJCTBA B BUJI€ BONIPOCOB, 3aJaHUN U T.1.;



0003HauCHHE KPUTEPUEB — NIPABUII IPUHSATHUS PEIICHUS 110 OIICHKE IOCTUTHYTHIX Pe3yJibTa-
TOB 00y4eHUs ¥ CHOPMUPOBAHHOCTH KOMITETEHITHIA.
Hanpumep, B kauecTBe Kbl OllCHUBaHUs TpuHUMaeTcs 100-0anbHas cucTemMa ¢ BBIJCIICHUEM
(rpagarueit) OlEHOK:

Pelitunr | Onenka Ha 3adeTe
85-100
71-84 3auer
60-70
0-59 Hezauer

TUMOBBIE KOHTPOJILHBIE 3AIAHUS WM WHBIE MATEPHAJTBI,
HEOBXOJIMMBIE J1J151 OEHKW 3HAHW, YMEHWU 1 (MJTA) OTIBITA
NESATEJILHOCTH, XAPAKTEPU3YIOINUE DTAIBI ®OPMUPOBAHUSA
KOMINETEHINI B TPOIECCE OCBOEHUS OBPA3OBATEJILHOM
ITPOTPAMMBI

BBITyCKHUK, OCBOMBIIMI 00pa3oBaTENbHYI0 MPOrpaMMy, JOJDKEH 00JanaTh
npodeccrnoHaTbHBIMU KOMIIETEHIIUSIMU 10 TEMATHUYECKUM MOJYJISIM IIPOTPaMMBbI:

Kon HanmenoBanue PesynbTarsl 00yuenus
TEMaTHYECKOTO
MOJTyJIs
BBenenue B nckyc- 3HaHus:
CTBEHHBIN UHTEIIJICKT TEOPETUYECKHE OCHOBBI aHATN3a TaHHBIX U MAITUHHOTO
¥ OCHOBHBIC METO/IbI 00y4eHus;
MAIIIMHHOTO O0YYeHHST cnenuduka paboThl AITOPUTMOB MAIIIMHHOTO O0YYCHHS.
U1t paboTHI C Ta- Ymenus:
ONMYHBIMU JAHHBIMH |- TIPUMEHEHHE METOJI0OB MAlTMHHOTO O0YUYEeHHsI, TOITOTOBKA

JAaHHBIX U HHTCPIPETALUA PE3YIbTATOB.

HaBbIiku (ONBIT AeSITEJIbHOCTH):

- HHTepecyeTcs HOBBIMHU TPEHIIaMH B CBOEH mpodeccuo-
HaJILHOM OTpaciIM, paCCMaTPUBAET UX C TOUYKHU 3PCHUS
MIPUMCHCHUS B cBOEU JACATCIIBHOCTH,

- OIICHUBAET MPUMEHUMOCTH AJITOPUTMOB, BO3MOKHBIEPH-
CKH U ITIOCIICACTBUA OH_II/I6OK, HaXOoAUT ONITUMAJIbHBICPCIIC-
HUSA JUIS pabovmX 3a/1a4y




Cucrembl [TyOOKOro 3HaHus:

oOyueHus - NPUHLUIBI O0YYEeHHUs U IPUMEHEHUSI HEUPOHHBIX CeTEH.

- apXUTEKTYphl IITyOOKHUX HEHPOHHBIX CeTel, MPUMEHIEMBIX
B PEILIEHUU MPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUH U TEKCTOB,;

Ymenus:

- HAcTpoiKa HE0OXOAUMOTO OKPY>KEHUS JUIsl pabOoThI ¢ Hel-
POHHBIMU CETSIMH.

- NpUMEHEHHE U 1000ydYeHuenpea00ydeHHbIX
HEHUPOHHBIX CETEeH U3 JOCTYIHBIX ONOINOTEK

HaBbIku (ONBIT AeSITEJILHOCTH):

- BJIaJICET HaBBIKOM IPOBEACHMSI TOJHOTO KA
BBIYHMCIIUTEIIBHOTO KCIIEPUMEHTA, OTPAKEHUS XO/1a BbI-
MIOJIHEHUS IPOEKTA U MOTYUYEHUsI pe3yIbTaToOB B OTUETAX
U JOKyMEHTAlWH;

- BJIQJICET HABBIKOM HCIIOJb30BaHUS CYLIECTBYIOIIMX MPO-
IpaMMHBIX OMOIMOTEK U MOJelel, CO3AaHus IPOrpaMM-
HBIX peanu3aluil T1y00KuX HEHPOHHBIX ceTel

OO6yueHue ¢ 3Hanus:

MOAKPEIICHUEM - TEOPETUYECKHE OCHOBBI U AITOPUTMBI O0YUEHHUS C TIOI-
KpEIUICHUEM;

- MpUMEHEeHHe 00Y4YEeHHs C MOAKPEITICHHUEeM ISl paKTHye-
CKHX 33/1a4.

Ymenus:

- BBIOOp U peanusaiys alrOpuTMOB 00y4YEHHUS C IOJIKpeI-
JICHUEM C y4eTOM crieuu(puku 3a1auu

- aJanTaius U HacTpOMKa alropuTMOB OOYUYEHUS C MOJ1-
KpEIUIEHUEM MO/l ONIPEACIIEHHYIO Cpey.

HaBbIku (ONIBIT J€SITEJILHOCTH):

- HMHTEpecyeTcs HOBBIMU TPEHIaMH B cBoei mpodeccro-
HaJIbHOM OTpaciii, pacCMaTPUBAET UX C TOUKHU 3PEHUS
MIPUMEHEHUS B CBOEH 1€ATEIBbHOCTH;

- BJIaJICET HaBBIKOM HCIOJIb30BAaHUS CYLIECTBYIOIIUX MPO-
IrpaMMHBIX OMOJIMOTEK U MOJIENe, CO3AaHUS TPOTPAMM-
HBIX peau3aliii Ha OCHOBE AJITOPUTMOB OOyYEHUS C
MOAKPETUICHUEM

Cpencrta a5l OLEHKH Pa3IMYHBIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMI MO KaTErOPUsIM
«3HATBY», «YMETb», «BIAJETb» OOECIEUMBAIOT PEATHU3ALUI0 OCHOBHBIX HMPUHIUIIOB KOHTPOJI,
TaKUX KaK OOBEKTHMBHOCTh M HE3aBUCHUMOCTH, NMPAKTHKO-OPUEHTUPOBAHHOCTH, MEKIUCIIUILIH-
HapHOCTb.

C y4eToM 3TOro KOHTpPOJIbHBIE BOIPOCH! (3a1aHus, 3a1a4un), sxoasmue B POC, mid pas-
JIMYHBIX KaTErOpUH U YPOBHEH OCBOEHUSI KOMIIETEHLUI MOTYT UMETh CIIEIYIOLIUI BU.

3HATD Ilpu-

MepbI:
Turbl 3a1a4 MaIIMHHOTO OOYYEHHUS U KJIACCHI AITOPUTMOB, K HUM NIPHMEHSEMBIC.
OcCHOBHbIE HalpaBJIEHUs pa3BUTHS UCCIIEJOBAHUI B 00JaCTH CHCTEM MCKYCCTBEHHOTO
UHTEJJIEKTA.
3. Teopernyeckrue OCHOBBI AITOPUTMOB MAIIMHHOTO OOy4EHHUS.

N —



YMETD IIpumepsbi:
HOZ[FOTOBI/ITI) JAaHHBIC K UCITOJIb30BAHHUIO aJITOpUTMA MAIIIMHHOT'O 06yqu1/151.
2. OrieHrBaTh Ka4€CTBO PEIICHU CHCTEM MAIIMHHOTO 00y4YeHusl.

—

3. AnanTtupoBaTrh aIrOpUTMbl MAIIMHHOTO O0YYEHHUS K PELICHUIO MPAKTUYECKHUX 3a7a4.
BJIAJETD IIpume-
phi:

1. Mertononorus pa3pabOoTKH peleH!i MallnHHOTO O0YYeHHUS.

2. Ilpumepsl MpaKTUYECKOTO MPUMEHEHUS APXUTEKTYP UCKYCCTBEHHOTO MHTEIIEKTA.
3. MeTo/bl OHJIAHH TECTUPOBAHMS PEIICHUH MAITHHHOTO 00yYEHUSI.

METOAAYECKHE MATEPHUAJIBL, ONNPEAEJISIOIUE IPOLIELYPbI
OINEHUBAHUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbBI ®OPMUPOBAHUS KOMIIETEHIIA

[Ipumepbl (MakeTbl) METOJUYECKUX MaTEpUANIOB, OMNPEICNSIOIINUX IMPOLELYphl OLIEHU-
BaHUs 3HAHUN, YMEHUH U (WJIH) OMbITA AEATEILHOCTH

HaunmenoBanue Kparkasi xapakTepucTHKA Oll€eHO0Y- IIpencraBienue
OLIEHOYHOI'0 HOI'0 CpecTBa OIIEHOYHOI0 CPe/ICTBa
cpeacTBa B (hoHe
Texyuuii KOHTPOJIb CpenctBo mpoBEpKU OCBOCHUS KomriekTs! 6uneToB
YCHIEBAEMOCTH YPOBHEW «3HATHY, KYMETh) KOMIIE- (3a1aHMiN)

KommnuiekT Onj1eToB (MpUMepPHBIii)

buner 1.

1.1 BaitecoBckuii kiaccudukarop. Ouenka npusnakoB (Gaussian, Bernoulli, Multino-
mial). EM anroputm.

1.2 Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Ciy4aiiHblii jec.
2.2 Metrpuueckuii kimaccuduraropsl. KNN. WKNN.

buner 3.

3.1 JIuneiinas perpeccusi. LASSO, LARS. CART.

3.2 JepeBss pemenuil. MapopmannonHblii Berpeim. Omuodka knaccudukanum, SH-
Tponus, kputepuid [xuuu. [IpyHuHr.

buner 4.

4.1 TnobGameubrii mouck. Ciydaiinerii mouck. Gridsearch. CrnyuwaitHoe OmyxnaHwue.
BbaiiecoBckas onTumuzanus.

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

buner 5.
5.1 AdaBoost. I'pamreHTHBII OyCTHHT PEIIAIOIINX ACPEBHEB.
5.2 Knacrepuszanus. AgglomerativeClustering. MeTpuku Ki1acTepu3alii.

burer 6.

6.1. Ouenka knaccuduxauu. IddexruBHocTh 1o [1apeto. Precision-Recall 1 ROC kpu-
Boie. AUC.



6.2 Hetiponnsie cetu. [lepuentpon Pozen6narra. O6paTHOE pacrpocTpaHeHHE IPaIHeHTa.
OyHkuM akTUBauy. Softmax.

bumer 7.

7.1 Jlokampubii mouck. HillClimb wu ero pasHoBumHocTu. OTxur. I'eHeTHmueckuit
QJIITOPUTM.

7.2 Metoa OnopHBIX BEKTOPOB. Sapa.

Ilepeuyennb J1adbopaTOPHBIX PadOT (MIPUMEPHbIH)

O0mme pexoMeHanMN K J1a00paTOPHBIM padoTaM: 1JIs Pa3HbIX YPOBHEHN IOATOTOBKU
CTYJEHTOB MO>KHO MCIIOJIb30BaTh Pa3HyIo INTyOuHy peanu3anuu pemenus. Tak, s CTyAeHTOB
HETEXHUYECKUX CIIEHUAIBHOCTEN 3aJaHUE MOKET 3aKJI0YaThCsl B IPUMEHEHUH F'OTOBBIX METO-
JI0B U3 OMOJIMOTEK WM 3aIll0JIHEHUEM IPOIYCKOB B IIPOrpaMMax, rae 0oJibiiasi 4acTh HOATOTOB-
JieHa npenoaasareneM. s cTyIeHTOB TEXHUYECKUX CHEeLUaNbHOCTEH 3ajanne Oy et 3aKiito-
4aThCsl B pea3aly aJropuTMOB 0€3 UCII0Ib30BAHMSI TOTOBBIX PELICHUI.

JIP1.1 Metoab! pabotsl ¢ Tabnuuamu B Python. Arperanus u Bu3yanuzanus JaHHbBIX.
IIpoBenenne nepBUYHOrO aHANN3a JaHHBIX.

Henu: nzydyenune meto 0B paboThl ¢ AaHHBIMU B Python u npoBeneHue nepBUYHOroO aHa-
JM3a TaHHBIX.

3amanue: 3arpy3uTe naracet B pandasgartadpeiim. BeiBeuTe OCHOBHBIE TTapaMeTphl JaTa-
ceta. Onpenenure, CKOJIBKO B 1AaTAaceTe CIydaeB OTCYTCTBMsI NPU3HAKOB. Ompenennre, CKOIbKO
MIPU3HAKOB SBIIAIOTCS KaTeropuaibHbIMU. Busyanusupyiite pacnpeaeneHre Npu3HaKoB MO Kiac-
caM. Buzyanusupyiite 3aBUCUMOCTb MEXAY NPU3HAKAMH.

JIP1.2 Ucnonb30BaHue U cpaBHEHHUE anropuTMoB kinaccudukanuu: kNN, pematonue ae-
PEBbs M X aHCAMOJIH, JIOTUCTHYECKAs! PETPECCHSI.

[{enu: mpuMEHEHHE U OLIEHKA alTOPUTMOB KJIaCCHU(PUKAIUH.

3ananue:

Paznenute nartacer Ha oOydvaromuii M BaTWIAIMOHHBIA C COXPAaHEHHEM MPOMOPLUN
kiaccoB. Knaccudumupyiite Toukn U3 garacera ¢ moMoibio anroputMoB kNN, moructudeckoi
perpeccun, CART, cnyuaitnoro neca, CatBoost. [TonGepure nydiue mapameTpsl aaropuTMOB
CTIIOMOIIIBIO BaTMIAIIMOHHON BBIOOpKH. CpaBHHUTE BpeMs pa0OThI aJITOPUTMOB U 3aBUCHMOCTh OT
npeaoOpabOTKK TaHHBIX.

JIP1.3 Vcnonp30BaHue M OLEHKA alropuTMOB perpeccuu. [logdop onTuManbHbIX mapa-
METPOB PETPECCHHU.

Llenu: u3y4eHue alrOpUTMOB PErPECCHH.

3ananue:

[TpumenunTe MeTO IMHEWHON perpeccuy Al pelIeHus 3a0auu Ha natacere. JJo6aBbre B
JaTaceT MOJMHOMUAIbHBIC TpU3HaKu. JloOaBIsiiTe MPU3HAKY TIOKA HE YBUAUTE MepeodyyueHne
Ha BanuIanMoHHomaaTacete. Ilpumennte rpedHeByto perpeccuto u LASSO, uToOb! n30aBUTHCS
OT nepeodyyeHUs.

JIP1.4 OntuMu3alMoOHHbIE 3a/1a4u U X pemienus. [longdop runepnapamMeTpoB aaroputMa ¢
MTOMOIIBI0 METOJIOB ONTUMHU3AIIUU

Lenu: n3yyeHrne arOPUTMOB PEIIEHUS] ONTUMHU3AIMOHHBIX 3a/1a4.

3anganue:

1. OnTuMu3Mpy#TE JUIMHY MapuIpyTa B 337a4e KOMUBOSDKEPA C TIOMOIIBIO aJITOPUTMOB

hillclimb, oTura ¥ reHeTHYECKOT0 aaropuTMa. BEIBEIUTE MOMTYYHBIIHICS IyTh U €T0

TUTUHY.

2. OnTuMu3HNpyiiTe TUnepnapaMeTpbl alropuTMa MAlIMHHOTO 00y4eHus (Ha BBIOOpP) C MO-

MOIIBIO CITY4YaHOTO TOMCKa, TIOMCKA Mo pemietke, anroputMa hillclimb, renernueckoro anro-
puTMa.



JIP2.1 Knaccudukarus nzo0paxeHnuii u TpanchepHoe o0ydeHue.

Llenu: n3yueHne METOAOB TITyOOKOTO O0YUYCHHUS st paOOTHI C H300paKCHUSIMH.

3ananue:

3arpy3ute JataceT W CO3JalTe MTEpaTop IS MOJEIU TIyOOKOro oOy4eHHus. 3arpys3urte
npeaoOyuennyto Ha ImageNetcBeprounyro ceth (AlexNet, VGG wmm ResNet) u no6aBbte K
backbonenomHOCBs3HBIN coi 1 o0ydeHus. OOyunTe HEHPOHHYIO CETh Ha, BU3YaJTU3HPOBAB
rpaduk GyHKIIMH TIOTEPh Ha 00YYaIOIIe 1 BAIMIAIIMOHHON BRIOOpKE. Peanu3yiite Moayb pu-
MEHEHUSI HeHPOHHOM CETH K JaHHBIM, TPOBEPHTE KAUECTBO OOYUEHHSI HA TECTOBOM BBIOOPKE.

JIP2.2 Pabota ¢ TekcTaMu U X BEKTOPHBIMH MPEICTaBICHUSIMHU.
[enu: nzydyeHue moaeieid BEKTOPHOTO MPEACTABIEHUS TEKCTOB.
3amanue:
CkauaiiTe mpe1oOy4eHHbIC BeKTOpa AJist ciioBapst. C TOMOIIBIO JTF000T0 KilacCH(pHUKaTOpa
MamuHHOTo 00yueHus (KNN, SVM, CatBoost) kmaccuuimpyiTe TEKCThI U3 1aTaceTa Mo CyMMe
BEKTOpOB cjoB. Kimaccudumumpyiite Tekctsl ¢ momonipio LSTM cetw.

JIP3. 1 IIpumenenne Q-Networks asist permeHust MpoCThIX OKPYKEHUH.

[enu: u3ydyeHue npuMeHeHus 00yUYeHHUs C MOJKPEIJICHUEM [T PELICHUH 3a/1a4 KOHTPOJISL.
3aganue:

OOyunTe MPOCTYIO MOTHOCBA3HYI0Q-CeTh 17151 perieHus okpyxenus LunarLander.

[Ipouenypsl oneHUBaHUS 3HAHUM, YMEHUH, (JOPMBI U OpraHU3alusl TEKYIIEro KOHTPOJISI
yCIIEBAEMOCTH U MPOMEKYTOUHOMN aTTECTallU O0yUarOLUXCs

Texynuil KOHTPOJIb YCIIEBAEMOCTH U IMTPOMEXKYTOUHASI ATTECTALUSI CTYIAEHTOB BEAETCS B
cooTBeTcTBUM C [lookKEHNEM O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEXKYTOUHOM aTTecTa-
MU 00pa30BaTeIbHON OpraHu3aluu

Texkyumuii KOHTPOJIb yCIIEBAEMOCTH

Monyne nenutcs Ha aBa O1oka. Kaxxapiit 6510k BKITtoUaeT B ce0s U3ydeHHe 3aKOHYEHHOTO
paszzaena, yactu MoayJs.

Texymmii KOHTPOJIb IO MOTyITI0 OCYIIIECTBIIICTCS TI0 KaJICHIAPHOMY y4eOHOMY rpaduKy.
Cpoku koHTponbHbIX MeponpusTuil (KM) u cpoku nonsenenus utoros no Moayinto oTodpaxa-
I0TCA B pabouyux yuyeOHbIX MIaHaxX Ha ceMecTp. CTyIEeHT OJIKEH BBIIOJHUTH BCE KOHTPOJIbHbBIE
MEpPOIPUATHSL, PEAYCMOTPEHHbIE MOAyIEM K yKa3aHHOMY CPOKY, IIOCJIE Yero IperoaaBaTeib
MPOCTaBJIsIeT OaJlsIbHBbIE OLIEHKH, HaOpaHHBbIE CTYJEHTOM IO pe3yJbTaTaM TEKYIIEro KOHTPOJIs
ycreBaemMocTu 1o Monyio.

KoHTposibHOE MepOnpHUsATHE CUUTAETCS BBINOJIHEHHBIM, €CJIM 32 HETO CTYACHT MOJIYYHII
OLIEHKY B 0aJlTlax HEe HM)KE MUHUMAJIBHOM OIICHKH, YCTAaHOBJICHHOM MPOrpaMMOi MOAYJIS O JJaH-
HOMY MEPOIPUATHIO.

CryneHThl, HE CIaBIINE KOHTPOJIbHOE MEPOINPUATUE B YCTAHOBIEHHBIN CPOK, ITPOJOJIKA-
10T pabOTaTh HAJ HUM B COOTBETCTBUE C MOPSAKOM, IPUHATHIM 00pa30BaTeIbHON OpraHU3aIfei.

IIpomexxyTouHast aTTecTanusA

DopMOoii MPOMEKYTOUHOU aTTeCTalMi 0 MOIyIO SBIISIETCS 3a4eT.

OnenuBanne Mojyns BeneTcst B cOOTBETCTBUU C llonojkeHueM o TeKylleM KOHTpOJIe
YCIEBAaEMOCTHU U MPOMEKYTOYHON aTTeCTallUU CTYIEHTOB 00pa30BaTEIbHON OpraHu3alllu.

Hanpumep, MeTOAMKA OLIEHKHU 110 PEHTHHTY

CryneHT, BBINOJHUBIINN BCE MPEIYyCMOTPEHHbIE YU€OHBIM IIJIAHOM 3aJaHUs U CHABLIMMA
BCE KOHTPOJIbHBIE MEPONPHUATHUS, IIOJYyYaET UTOTOBYIO OLIEHKY 110 Moay:iro 3a ceMecTp B COOT-
BETCTBHH CO CIICIYIOIICH IIKAJIOM:



PeldTuHr Onenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Hezauer

Peittunr ctynenta mo Moaynro 3a ceMecTp omnpeneseTcss Kak cymma 0aijioB, MOTYyUYECHHBIX UM
3a Bce 0s10ku Mosynis, 1 0asioB 3a IPOMEXKYTOUHYIO aTTeCTaluio. MakCuManbHOE KOJIMYECTBO
6aioB 3a Moayms B ceMecTpe ycTaHaBiuBaeTcst paBHbIM 100



