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Pabouas nporpamma nucuuIuinHbl «CUCTEMbl HCKYCCTBEHHOTO MHTEIEKTa» COCTABICHA
B cooTtBeTcTBUU ¢ TpeboBanusmMu @I'OC BO no nanpasienuto noarotoku 45.03.01 ®dunono-

rus, npopuinb «3apyoexxHas ¢unonorus. Hemeukuii si3pIk ¥ TUTEpATypay», YTBEPHKACHHOTO MPH-
Kka30M MuHucCTepcTBa HayKu U Bbicuiero oopa3zoBanus Poccuiickoit @eneparuu ot «12» aBrycra
2020 r. Ne 986

[Iporpammy cocTaBuiI:

K.II.H. JOIICHT Kaglzegmm ((HH!I!O[!M&!!HOHHI)I@ CUCTEMBI U TEXHOJIOTHH))

IIlayxamnoBa P.A.

[Tporpamma omobpeHa Ha 3acenanuu kadeapsl « MHbhopMaloHHBIC CUCTEMBI M TEXHOJIOTUIY

[Tpotokon Ne8 ot «27» anpeins 2026 rona.

[Tporpamma ono6pena Ha 3acexanuu Y MK MuctutyTa USuP
[Tpotokomn Ne8 ot «27» anpenst 2025r.



1. [lesiu OCBOEHUSA IUCIUTIIUHBI

Heabro nzyuenuss aucuurmiauibl 51.0.03.02 «CucTeMbl HCKYCCTBEHHOIO MHTEIICKTa» SIB-
nsieTcss OPMHUPOBAHUE KOMITIETCHIIMH B 00JIACTH TPUMEHEHHUS MHTEIUICKTYaIbHBIX HH(pOpMAaIH-
OHHBIX CHUCTEM ]IS pelieHus MpodeccHOHANbHBIX 3a/1a4.

3apaum QM CHUIIHHBI:

- O3HAKOMHTH C COBPEMEHHBIMU O0JIACTSIMH MCCIEAOBAHUS 110 UCKYCCTBEHHOMY UHTEIICKTY

U cepaMu IPHIIOKEHUS YKCIIEPTHBIX CUCTEM;

- MO3HAKOMHUTH C KOHIIEMIUSMHU, COCTABISIONIMMU OCHOBY COBPEMEHHBIX CHUCTEM HCKYC-

CTBEHHOT'O MHTEJICKTA;

- U3JI0XKUTh TEXHUYECKHE MOCTAHOBKM OCHOBHBIX 3aJlad, PEIIaeMbIX CHCTEMaMH HCKYC-

CTBEHHOT'O MHTEJICKTA;

- MO3HAKOMUTH C OCOOEHHOCTSMHU MPAKTUYECKOTO UCTIOIb30BAHUSI MHTEIEKTYaIbHBIX HH-

($hOopMaITMOHHBIX CUCTEM B 00JaCTH MH(OPMAITMOHHON 0€30TTaCHOCTH.

2. Mecto pucunminnsl B ctpykrype OIIOII 6akanaspuara
Huxn, k kotopomy otHOocutcs aucuuruimHa: b1.0.03.02. «CucteMbl UCKYCCTBEHHOTO WH-
TCJUICKTAa»

3. Pe3yabTaThl OCBOCHUS] IMCUMILIHHBI (MOAYas1) «CHCTeMbl HCKYCCTBEHHOI0 MHTeEJI-

JEKTa»

[Tponiecc u3y4yeHHs NUCLMILIMHBI HANpaBieH Ha (OPMHPOBAHUE 3JIEMEHTOB CIIEAYIOIIUX
komneTeHui B coorserctBur ¢ ®I'OC BO 1o nanHOMY HanpaBlIEHUIO:

Konx npodec- HaumenoBanue Kon, HauMeHOBaHNe HHAMKATOPA J0CTHKEHHS NPodecCHOHATLHOI
CHOHAJILHOM npogeccHOHAIbHOMI KOMIIeTeHIIMH
KOMIIeTEeHIIHH KOMIIeTeHII U
Cnocob6en ucnone- | IK-11.1. ITonumaer npuHIMObl 3HATH: MeToab! pa3paboTKy OpH-
30BaTh 3HAHUE IIOCTPOEHHS U OCHOBHBIE METO/IbI [[MHAIBbHBIX aITOPUTMOB U IIPO-
K-11 OCHOBHBIX METOJ0B

HCKYCCTBEHHOT'O HH-
TEJJICKTA B TIOCIICITY-
IoIeH mpodeccro-
HAJIBHOW JICSITEIBHO-
CTH B KQ4eCTBe
HAYYHBIX COTPYIHHU-
KOB, TIPEII0/1aBa-
Tenei obpazoBa-
TEJHHBIX OpPraHu3a-
LIUHA BBICIIETO 00-
pa3oBaHUsl, HHXKeE-
HEPOB, TEXHOJIOTOB.

CUCTEM UCKYCCTBCHHOI'O MHTCII-
JICKTA U MPUMCHACT UX JJISA pCHICH
HUS 33724 podeccuoHanbHOM
NeSITeIbHOCTH;

TPaMMHBIX PEIIeHUN C HCITOIB30-
BaHHEM COBPEMEHHBIX TEXHOJIOTHI

IIK-11.2. Vccnenyer Hanpasie-
HUS TMPUMEHEHHSI CHUCTEM WHC-
KYCCTBEHHOT'O MHTEJIJICKTA 1Sl
pPa3IMYHBIX — MPEAMETHBIX00JIa-
CTEH;

'YMeThb: CTaBUTbH 3aJa4d M aJalTHu-
pOBaTh METOABI M AJTOPHUTMBI Ma-
MIMHHOTO O0YYeHUS

IIK-11. 3.
KOMIIIEKCBI METOZI0B Y HHCTPY-

Bribupaer

MEHTAJILHBIX CPEJCTB UCKYC-
CTBEHHOT'O MHTEJIJICKTA TSI pe-
mieHust Tpo(ecCuoHaNbHBIX 3a-
a4 B 3aBHCUMOCTHOT OCOOEHHO-
cTel mpeIMETHON 00JIacTH.

ByiageTh: MOCTaHOBKOM 3a/1a4 I10
aTanTaIy Wik COBEPIICHCTBOBA-
HUIO METOZIOB U allTOPUTMOB JIJIS
[pETICHISI KOMIUIEKCa 3a1a4 mpe-
METHOM 00J1acTH

Ob6menpodeccnonanbupie komnereHun (OIIK) u nHAMKATOPBI UX JOCTHIXKEHUS:




OIIK-7

WNudpopmanmon-
HO-KOMMYHHKa-
[UOHHBIEC TEX-
HOJIOTUU ISt
npogeccro-
HaJILHOU Jed-
TETHBHOCTH

OIIK-7

CriocoGeH NoHUMaTh
MIPUHITUTIBI COBPEMEH-
HBIX HH()OpPMAIHOH-
HBIX TEXHOJIOTUH H
MCIIOJIb30BATh UX IS
peIeHw s 3a/1a4 po-
(dheccruoHaIpHOMU Je-
SITEITBHOCTH

OIIK-7.1. I1pu pemenun 3ana4y
npodeccHoHaIbHON AeATEIFHOCTH
MCTIOJIb3YET COBPEMEHHbIE HH(]OP-
MAalMOHHBIC TEXHOJIOTHU U IOHU-
MaeT MPUHIUIIBI KX paOOThI

OIIK-7.2. OpueHTupysch Ha 3a-
naun mpohecCuOHANBEHOM e TelNb-
HOCTH, 000CHOBAHHO BBHIOMpPAET
COBpeMeHHbIe HH(OPMALIMOHHBIE
TCXHOJIOTUHU

OIIK-7.3. Biageer HaBbIKamMu
[IPUMEHEHUS COBPEMEHHBIX UH-
(hopMaITMOHHBIX TEXHOJIOTUH IS
pelieHus 3aaad npodeccruoHab-
HOH JeITeNbHOCTH

3HATh:

- IPOIIECCHI, METOIbI MIOUCKA,
cOopa, XpaHeHHUs, 00pabOTKH,
Mpe0CTaBICHHs, PacIpoCcTpa-
HeHUs WHPOPMaIIUK U CITOCOOBI
OCYIIECTBIICHUS TAKUX MTPOIIEC-
COB ¥ MeTO0J10B (MH(DOpPMAITNOH-
HbIE TEXHOJIOTHH);

-JIOTUKY TIOCTPOCHUS U TIPHUH-
[UTBl QYHKIIMOHUPOBAHUS
COBPEMEHHBIX S3BIKOB IIPOTPaM-
MUPOBAHUS U SI3bIKOB paOOTHI C
0azaMu TaHHBIX, CPEJI paszpa-
00TKM MH()OPMAITMOHHBIX CHU-
CTEM H TEXHOJIOTHH, TPHHITHITHI
pa3paboTKu alrOpUTMOB U
KOMITBIOTEPHBIX ITPOTPAMM;

-COBPEMEHHBIE S3bIKU TIPOTrpaM-
MHUPOBAHUS U S3BIKU PAOOTHI C
0a3zaMu TaHHBIX, CpEJIbl pa3pa-
00TKHM MH()OPMAIMOHHBIX CH-
CTEM M TEXHOJIOTHIl

Ymern:

- BBIOMPATH S3BIKU MTPOTPaM-
MHUPOBAHUS U S3BIKU PAOOTHI C
0a3zaMu TaHHBIX, CpEJIbl pa3pa-
00TKHM MH()OPMALIMOHHBIX CH-
CTEM H

- IPUMEHSTH COBPEMCHHBIE
SI3BIKH IPOTPAMMUPOBAHHUS JIJISI
pa3pabOTKu OPUTHHAIBHBIX aJl-
FOPUTMOB U KOMITBIOTEPHBIX
MPOrpaMM, TIPUTOTHBIX JIJIS
MPAKTUYECKOr0 MPUMEHEHHUS,
BecTH 0a3bl JJAHHBIX U HHPOpMa-
[MOHHbIE XPAHUIIUINA, TPUME-
HSITh COBPEMEHHBIC TIPOTPaMM-
HbIC Cpe/ibl pa3padoTKu HHpOP-
MAITMOHHBIX CUCTEM M TEXHOJIO-
THIA;

- YUTATh KOJIbI MPOTPAMMHBIX
MPOIYKTOB, HAITMCAHHBIX Ha
OCBOCHHBIX SI3BIKaX IMPOTPaM-
MUPOBaHUs, 1 BHOCUTH Tpebye-
MBbIC U3MCHCHHS,

- aHaJIM3UpoBaTh mpodeccuo-
HAJIBHBIC 33/1a4H, pa3padaThIBaTh
noaxonsmue U T-pemenus;

- CaMOCTOSITEIbHO OCBAMBATh
HOBBIE 1JIs1 C€0sl COBpEMEHHbIE
SI3BIKH IPOTPAMMHPOBAHUS H
SI3BIKK PAOOTHI ¢ 0a3aMH TaHHBIX,
Cpenbl. pa3paboTKu HHPOpMAIIH-
OHHBIX CUCTEM M TEXHOJIOTHIA.




Baanern:

-HaBBIKAMH pa3pabOTKU OPHUTH-
HAJIBHBIX aHFOpI/ITMOB 148
KOMIIBIOTEPHBIX MPOrpamM, MpHU-
COOHBIX IJIA HpaKTI/I‘ICCKOFO
MPUMEHEHUS,

-HaBbIKaAMHU OTJIAadKU U TECCTU-
[POBaHMS TPOTOTUIIOB TPOTrPaAMM-
HO-TCXHUYCCKUX KOMIIJICKCOB
3aad.

4. CTpyKTypa H colepkaHue TUCUUIIMHBI (Moayjasi) CucTeMbl HCKYCCTBEHHOIO MH-
TEeJJIEKTA
4.1. CTpykTypa qucuuiinabl (MoayJisi) CucreMbl MCKYCCTBEHHOI0 MHTENJIEKTA

O6H_[a${ TPYAOCMKOCTb JUCHHUILIJIMHBI COCTABJISACT 2 3a4ETHBIX CIAWHUIIL, 72 4acos.

n/n

CaMOCTOSAITEILHYIO pa0oTy CTYI€HTOB H| KOHTPOJISI yCIIEeBAeMOCTH

Buabl yueoHoii padoThl, BKJIIOYas DopMBI TEKYLIEro

TPYA0€MKOCTH (B 4acax) (no nedenam cemecmpa)

DopmMa IPOMEKYTOYHOM

KOHT?ﬁlKTHaﬁ CaMOCTOSﬁITeJIb- aTTecTAINH (10 ceMe-
padorta Hasi padoTa cmpam)
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BBenieHne B HCKYCCTBEH-
HBI UHTEJJIEKT U OCHOB-
HBIC METO/{bI MAIIHHHOTO | © 81816 10
oOyueHus 1715 paboThI ¢
Ta0JIMYHBIMU JAHHBIMHU
Cuctembl rmy6okoro o0y-| ¢ 4 46 ]
YCHUS
OO0yuenue ¢ moKperuie- 4144 6
HHEM
Bcero 16 | 16 | 16 24
Kypcosas paboma
(npoexm)




Iloozomoska Kk 3K3ameHy

OO0mas TpyI0eMKOCTh, B
qacax

IIpomexxyTounas arre-

dopma

72 | 16 | 16 | 16 24 3
agyer

3ader ¢ OLEHKOM

DK3aMeH

4.2. Conep:xanue TMCUMILIMHBI (MOayJ1s1) CHCTEMbl HCKYCCTBEHHOI0 MHTE/JIEKTA

Ne n/n

HanmeHoBaHue moaynsa, cogepxaHue

Yacbl

1

«BBegeHne B NCKYCCTBEHHbIA MHTENJIEKT U OCHOBHbIe MeToAbl
MAaLLUMHHOIro 0by4yeHus ansa paboTbl ¢ TAGNNYHBIMU JAHHBIMUY»

Jlekuunn

1.1-1.5

[OmmmonanpHO: MaTeMaTHYECKHM JUKOE3 IO 3JIEeMEHTaM MaTeMaThde-
CKOM CTaTUCTUKH, JIMHEHHOM anreOpbl 1 MATEMaTUYECKOTO aHaIu3a. |
OcHOBHBIE 3a7ja4l CHUCTEM HMCKYCCTBEHHOTO HHTeuiekTa. Kiaccuduka-
IUsl, KJ1acTepu3aiusi, perpeccusi. THITBI MAIMHHOTO OOYYCHHS: C y9H-
TeneM, 6e3 yduTensi, C YaCTHUHBIM MPHUBJICYECHUEM yUUTENsl, 00ydeHue ¢
MOAKPETUICHUEM.

Knaccudukanust Ha nmpumepe anroputma k-ommkaimux cocenerd (KNN)
[OnumonansHO: BBICTPHIN MOKCK ONMKaWIuX coceneit.|. MeTpuku oneH-
KM Kjaccudukanuu: moiaHora, TouHocts, Fl, ROC, AUC. Banmunanuon-
Hast ¥ TecToBas BbIOOpka. Kpocc-Bamumanumsi. Pabora ¢ kareropuaibHbI-
MU TpU3HAKAMHU.

Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 - koaddumu-
eHT JeTepMuHanuu. JInHeliHas perpeccus, NOJTMHOMUATIbHAS PErPecCHsl.
[Tepeobyuenue u perynsipusanms, rpedHeBas perpeccus, LASSO, Elastic-
Net.

Jluneitaple Monenu i kiaccudukanuu. [leprenTpoH, JOrUCTHYSCKAS
perpeccus, MOJTHOCBSA3HbIE HEHPOHHBIE CETH, CTOXaCTHUECKUN TPaIueHT-
HBIH CITyCK U 00paTHOE pacipocTpaHeHHe rpajueHTa. Perynspusamus au-
HEWHBIX MOJICJICH KITaCCH(UKAIIIHH.

Knacrepuzanus, k-means, k-means++, DBSCAN, arnomepaTuBHas Kia-
crepuzanusi. METpUKH OLEHKU KJIacTepU3alllu.

ANTOPUTMBI, OCHOBaHHBIC HA IPUMEHEHHUH PENIA0NUX IepeBbeB. Kpute-
pHUM pa3aeneHus y3na: HHQOPMAIIMOHHBIM BBIMTPHILI, KpuTepuid J>KuHU.
AHcaMOJIM pelamuX JePeBhEeB: CIYYalHBIN Jiec, TPaJAHCHTHBIA Oy-
CTHHT.

Meton onopHbIX BekTOpoB. [Ipsimast u obpatHas 3amada. OnpeneneHue
OTIOPHBIX BEKTOPOB. SIIepHBIN TPIOK.

HauBHbiii GaiiecoBckuii kmaccuduratop. MeToapl OIEHKH pacmipeserie-
HUS pu3HakoB. EM-anroputm Ha mpuMepe cMecH rayccua.

MeTtoapl OG€3rpalMeHTHON ONTHMH3AIMK: Ciay4dailHbld mouck, hillclimb,
OTKUT, TCHETUYECKUN aITOPUTM.

JlabopaTopHble padoThl

(=2}

JIP1.1

Mertoapl paboTsl ¢ Tabauiamu B Python. Arperanus u Busyanuzanus
JnaHHBIX. [IpoBe/ieHre IEPBUYHOTO aHAIN3a TAHHBIX.

JIP1.2

CIIOJIb30BAaHUE U CPaBHEHHUE aNTrOpUTMOB Kinaccubukarmu: kNN,
pelaronye IepeBbest U MX aHCaMOJIH, JJOTHCTUYECKAast PErPecCHsl.

JIP1.3

Hcnonb3oBaHue U OleHKa alroputMoB perpeccuu. [lonbop onrumarns-
HBIX
apaMeTpOB perpeccun




JIP1.4 | Ontumu3anuoHHble 3a1aud U ux pemienus. [logbop rumnepmapameTpoB 1
QJITOPUTMa C IMTOMOIILI0 METOJIOB ONITHMHU3AIINH.
IlpakTuka 8
IIP1.1 | [IporpaMMHO-aJITOPUTMHYECKOE OCBOECHHE MaTepuaia 8
CamocTosiTesibHasi padoTa 10
CP1.1 | IIpopaboTka yueOHOro MaTepuaia JeKIun 2
CP1.2 | IToaroroBka k 1ab0paTOpPHBIM paboTaM 4
CP1.3 | IToaroroBka K pyOe:KHOMY KOHTPOJIIO 2
CP1.4 | Jlpyrue BHablI CAMOCTOSITCIBHON PabOThI 2
2 Jlekuun 4
2.1- | Heiiponnsie cetr. DyHKIMH ONMTMOKHA HEHPOHHBIX CETEH M 00yUeHHUE ¢ 4
23 MTOMOIIBI0 OOpPaTHOTO paclpocTpaHeHus rpaaueHra. [loHsTue 63Tya M
AIOXHU.
Paborta ¢ n300pakeHUsIMU € MMOMOIIBI0 HEUPOHHBIX ceTell. CBepTOUHbIE
HelipoHHbIe ceTu. Onepanuu cBepToK, max-pooling. IlonynspHeie apxu-
TEKTYpBI CBEpTOUHBIX HelpoHHBIX ceTeit: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeprnoe o0yueHue.
O0paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C TIOMOIIBIO HEWi-
pPOHHBIX ceTell. BekTopHble mpeacraBieHus i TekcTa: word2vec,
skipgram,
CBOW, fasttext. Pexyppentasie Heiiponnsie ceti, LSTM, GRU.
Tpanchopmepsl, BERT, GPT.
JlaGopaTopHble padoThI 6
JIP2.1 | Knaccudukanus n3o0paxkeHuii 1 TpaHchepHoe 00yUeHHUE. 3
JIP2.2 | Paborta c TeKCTaMU U MX BEKTOPHBIMU MPEACTABICHUSIMU TEKCTOB. 3
IIpakTnka 4
P [TporpaMMHO-aNTOPUTMHYECKOE OCBOCHHE MaTepHaa 4
2.1
CamocTosiTesibHasi padoTa 8
CP2.1 | [IpopaboTka yueOHOTrO MaTepuaa JESKIHi 2
CP2.2 | [ToaroroBka K JiabOpaTopHbIM paboTam 2
CP2.3 | [ToaroroBka K pyOeKHOMY KOHTPOJIIO 2
CP2.4 | JIpyrue BUIbI CAMOCTOSITEIHBHOM paOOTHI 2
«O0yueHue ¢ MOAKPETIICHUEM
3 Jlexkuuu 4
3.1- [TonsiTust arenTa, cpepl, COCTOSIHUSA, NEUCTBUN 1 Harpaabl. OyHKIHS
3.2 ueHHoctu coctosHus (Valuefunction) u QyHKIMs KayecTBa AEUCTBUS
(Qfuntion).
OnTuMu3aIms CTpaTeruu ¢ TMOMOIIBI0 MaKCHUMH3AIMH (QYyHKIUN [IEHHO- 4
CTH ¥ KadecTBa. Q-o0yueHwHe.
I'my6okoe obyuenue ¢ nonkpemienneM. Deep Q-Networks, Actor-critic.
Jns yposus skcnieptHbii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHblie padoThl 4
JIP3.1 | Ilpumenenne Q-Networks mist pemeHust IPOCThIX OKPYIKCHHIA. 4
IpakTnka 4
1P IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepuaia 4
3.1
CamocTosiTenbpHas padoTa 6
CP3.1 | [IpopaboTka yueOHOTr0 MaTepHaia JEeKIUM 2
CP3.2 | [Toaroroska K J1a00OpaTOpPHLIM padoTam 2
CP3.3 | [TogroroBka K pyOe:KHOMY KOHTPOJIIO 1
CP3.4 | JIpyrue BUIbI CAMOCTOSTEIBHOM paOOThI 1

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU




B npouecce npenonaBanust Moysst UCIIONB3YIOTCS CIEIYIOIIUE METOAbBI, CPEACTBA U 00-
HOBJISIEMOE PU HEOOXOUMOCTH IpOrpaMMHOE obecriedeHre HHHOPMAIIMOHHBIX TEXHOJIOTHH:
" e-mail npenonasatens;
AIIEKTPOHHBIE YYEOHO-METOAMYECKHE MaTepHalIbl ISl 0OeCTIeueHUsI CaMOCTOSITENIbHOM pabo-
ThI CTY/IEHTOB;
CIIUCOK caiiToB B ceTH «MHTepHEeT» Ui MOMCKAa HAYYHO-TEXHUYECKOW MH(OpMAIMK MO pa3-
JieNiaM TUCIUILITUHBI;
MaKeThl MPUKIIATHBIX IPOrpaMM, Harpumep, pytorch.

6. YuedHO-MeTOAMYECKOE oO0ecmeuyeHne CaMoOCTOSTeIbHOM paﬁon CTYACHTOB. One-
HOYHbBIEC CPEACTBA IJHA TEKYLIEro KOHTPOJIA yCnmeBaeMOCTH, l'lpOMe)KyTO'—lHOﬁ aTTeCTalluu
o UTOraM OCBOCHUSA JUCHUIIJIMHBI.

[nsa obecneyeHnsa camoctoaTenbHOM paboTkl cTyaeHToB No Mogynto cdopMupoBaH MeTo-
JNYEeCKUN KOMMMEKC, BKOYaoLWnm

B cebs cnepyowme yyebHo-MeToanYECcKNne maTepumansi:

1. MNMporpamma kypca.

2. Y4yebHukun n y4ebHble nocobus.

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

— ceTb «/HTepHeT»), cogepxalmx akTyanbHy nHgopmaumio no 6nokam Moayns.
Bubnuorpaduyeckme ccbifikn Ha y4ebHble n3gaHund, Bxogswme B METOANYECKUIA KOMMIIEKC,
npuBeAeHbl B NepeyHe OCHOBHOM M JONOSTHUTENBbHOM y4ebHOM nuTepaTypbl, HEO6X0ANMON
ansa ocsoeHus Moayns (pasgen 7).

K gononHutTenbHbIM Matepmanam Takke OTHOCUTCSA NepedeHb PecypcoB ceTu «IHTEpHET,
pekoMeHayeMbIX A5t caMoCToATENbHOM paboTbl Npy ocBoeHnn Moayns (pasgen 7). CTy-
AEHTbI MONyYarT AOCTYN K YKa3aHHbIM MaTepuanam Ha nepBom 3aHaTum no Mogynio.

7. Y4eOHO-MeTOAUYECKOE W MAaTePHAJIbHO-TEXHHYECKOe o0ecmevyeHHe TUCUHMILIN-
HbI(MOIYJIs1)

7.1. YueOHast iuTeparypa:

OcHoBHasl TUTEpPaTypa M0 MOAYJII0

1. MamunHoe o6yueHue. Hayka v HCKycCcTBO MOCTPOEHUS aIrOPUTMOB, KOTOPbIE H3BJIe-
KatoT 3HaHus u3 gaHHex. [letep @nax. JIMK Ilpecc. 2015.

2. T'my6okoe o6yuenue. [Torpyxenue B mup HeilpoHHbix ceteit Hukonenko Cepreit Urope-
Bu4, Kagypun A. A. | Hukonenko Cepreit Uropesuu, Kagypun A. A.

3. OOyuenue ¢ nonkperienueM / Carron Puuapn C, bapto Duapro I'., AMK Ilpecc, 2020.

JlonoJIHUTeIbHbIE Y4eOHbIe MATePHaJIbI

1. OcCHOBBI HCKYCCTBEHHOT'O HHTEIUIEKTA : yueOHoe nocobue / E.B.boposckas, H. A. [laBbiioBa.
4-e u3x.,pnekTpoH. — M.: Jlabopatopus 3nanwmii, 2020. 130 c.

2. HWckyccTBeHHBINH HHTEIUIEKT ¢ puMepamu Ha Python. [bxommlIpatuk. Bunbsme. 2019.

3. IlpuknagHoe mammHaHOE 00yueHue ¢ momoiisio Scikit-Learn, Keras u TensorFlow: konmern-
LMW, UHCTPYMEHTbl U TEXHUKU ISl CO3JAAHUSl MHTEIEKTYaJIbHBIX CHCTEM , 2-€ U3JIaHuE.
KepouOpenben. uanexktuka-Bunbsame. 2020.

4. Xenpuk bpunk, Jxo3ed Puuapne, Mapk ®esepond «Mammnanoe ooydenue», [Tutep 2017.

5. Kak yunrcs mammHa: PeBosmonys B 001acTH HEMPOHHBIX ceTel W TIIyOOKoro oOyueHus. SH
Jlexyn. Ansnuna PRO. 2021.

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

7. OOyuenue c moakperuiearnemM Ha PyTorch. Coopauk peunenrtoB. HOcu JIro. JIMK Ilpecc.
2020.

8. https://spinningup.openai.com/en/latest/
7.2. UnTepHeET-pecypcehl


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

Ha3Banue pecypca

CebLika/noctyn

DnekTpoHHas OMOIMoTeKa OoHMaH « EquHoe OKHO K 00-
pa3oBaTEebHBIM pecypcam»

http://window.edu.ru

«O6pazoBatenbHbIi pecypc Poccun»

http://school-collection.edu.ru

®enepanbHbI 00pa30BaTENbHBIN TOPTA: YUPEKICHHS,
nporpammel, crannaptel, BY3b1, Tectel EI'D, THA

http:// www.edu.ru

denepanbHbIi IEHTP UHPOPMAITMOHHO-00pa30BaATEh-
HBIX pecypcoB (PLINOP)

http://fcior.edu.ru

Pycckas BupTyanbHas Oubauoreka

http://rvb.ru

Kabuner pycckoro si3plka U JIMTepaTyphbl

http://ruslit.ioso.ru

HannoHanpHBbIM KOPITYC PyCCKOTO SI3bIKA

http://ruscorpora.ru

Hayunas snexkrponnast 6ubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnekTpoHHO-O0nOMMoTeuHas cuctema IPRbooks

http://www.iprbookshop.ru

DnexTpoHHO-0nbnuoreyHas cucrema Uurl'y

https://lib.inggu.ru/

WNudopmannonHo-mpaBoBas cucrema «l'apant»

CereBas Bepcusi, JOCTyIIHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOM
cetu Uurl'y

7.3. IlporpammHoe o0ecnieueHue:

yHI/IBepCI/ITeT obecrneueH CJICAYIOIUM KOMIIJICKTOM JIMIICH3WOHHOT'O ITPOrpaMMHOT0

oOecreueHus.

1. JluueH3noHHOE MpOorpaMMHOE obecrieueHue, ncnoiabpdyemoe B Uarl'y:
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. IIporpammusiii kommieke MMUC “Busyansnas Ctynus TectupoBanus”

1.5. IIporpammusbiii kommiekc MMUC "ITJIAHBI"

1.6. TIporpammusiii komiuieke MMHC "SJIEKTPOHHBIE BEJOMOCTH"
1.7. Ilporpammusbiii kommiekc MMUC "BEJJOMOCTHU OHJIANH"

1.8. TIporpammHslii komiuzekec MMUC «PITJ] OHJIAMH»

1.9. YuuBepcanpHblii cratuctuyeckuil naket STADIA
1.10. AatuBupycnoe I10 Kasperskyendpointsecurity
1.11. CopaBouno-npaBoBas cucteMa “I'apant”

2. INTERNET-11eHTp cBOOOHOTO JTOCTYyTIA TIPH YUTATBLHOM 3ajie OMOIMOTEKH.

7.4. MarepuajJbHO-TeXHHYECKOE oOecredyeHue

Onncanne MaTepuaIbHO-TEXHNYECKOIl 0a3bl, HEOOX0IMMOIi 1JIs1 M3yYeHHUS MOy

HepequL MaTCpUaJIbHO-TCXHUYICCKOI'O oOecrieueHust MOI[YJ'IH

Ne /1 | By 3anstuii

Bun u HanmeHoBaHue 000py10BaHuUs

1 JIekIoHHbBIE
3aHATUS

AyauTopuu ¢ MyJIbTUMEANMHBIMYA CPEICTBAMH, CPEACTBAMU 3BYKO-
BOCIIPOU3BEICHUS U UMEIOIIKE BBIXOA B ceTh «MHTepHeT». [ToMere-
HUS JJI IPOBEIEHUS ayJUTOPHBIX 3aHATHI, 000pyA0BaHHbIE yUeOHOM



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/

Jlaboparop-
HBIE PaOOTHI

KomnbrorepHslii Ki1acc ¢ KOMIUIEKCOM MPOrPaMMHBIX CPEJICTB, MTO3BO-
JSFOIIMX KaKIOMY CTYJCHTY pa3padaTbiBaTh IPOrpaMMHBIE peain3a-
[IUU MPAKTUYECKUX 33/1a4 B XOJI€ BBITIOTHEHHUS TA00OPATOPHBIX padboT

Camocrostens- |bubanoreka, nmeromias paboune Mecra JJis CTYJIEHTOB. AyIUTOpHH,
Has paboTa OCHAIIICHHbIE KOMITBIOTEPAMHU C IOCTYNOM K ceTH « IHTepHeT»
[IpakTuka KommproTepHbIi KJIacC ¢ KOMIUIEKCOM MTPOTPAMMHBIX CPEICTB, ITO3BO-

JSIFOIIMX KaKIOMY CTYJCHTY pa3padaThiBaTh IPOrpaMMHBIE peain3a-
IIUU MPAKTUYECKUX 33/1a4 B XO/I€ BBITIOJHEHHUS TA00OPATOPHBIX padboT




[Ipunoxenue PII

MWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJAEPAIIANA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/JI/KETHOE OBPA3OBATEJIbBHOE
YYPEXXIEHHUE BBICHIEI'O OBPA30BAHUSA
«MHT'YIICKHI TOCYJAPCTBEHHBI YHUBEPCUTET»

®OH/I ONEHOYHbLIX CPEJACTB IMCHUITJIMHbI
51.0.03.02 CUCTEMbI UCKYCCTBEHHOI'O UHTEJJIEKTA

HarmpaBnenue noaroroBku
45.03.01 ®unonorus

Hanpasnennocts
«3apyobexnas ¢puiosiornsa. Hemenkuii A3bIK U JUTEPaATypPay

KBanudukanus BbITyCKHUKA
bakanaep

dopma oOydeHuUs
Ounasn

Dol OIIEHOYHBIX

CpEICTB P.A. lllayxanoBa, K.Il.H., CTapIiliui MPENoaaBaTeb
paspaboTtaH

PexomenzoBan K yTBEp)KICHUIO Ha 3acenaHuu kadeapsl «VHPpopMannoHHbIe CH-
CTEMBI ¥ TEXHOJIOTU

npoToko: 3aceganust Ne6 ot 03 mapra 2025 r.

3aB. kadenpoii «HpopMaMOHHBIE CUCTEMBI U TEXHOIOTHH I.T.H.,
npodeccop M.X. Maiscaros



Marac, 2025

ONMCAHME MOKA3ATEJIEM U KPUTEPUEB OIIEHUBAHUSI
KOMITIETEHIIUM HA PA3JIMUHBIX DTAIIAX UX ®OPMHUPOBAHUSI,
OIIMCAHHME IKAJI OONEHUBAHUA

®onn oneHouHbBIX cpeacTB (POC) mpeaycMaTpuBaeT ciaeayrolee:

" ommcaHHe KOMIUIEKCA MOKa3aTeJieil — IECKPUITOPOB OCBOCHHS KOMITCTEHIIHIT B BUJIE pe-
3yJIbTATOB O0YUYEHHs, KOTOPbIE CTYJIEHT MOXKET ITPOAEMOHCTPHPOBATh
(tabmuua 1). s KOHTPOIIS JOCTUKEHUS KaXKI0T0 U3 HUX IIPEyCMOTPEHBI OLIEHOUHBIE
CpEeJCTBA B BUJI€ BONPOCOB, 3aJaHUH U T.1.;
0003HauCHNE KpUTEPUEB — IPABWII IPUHATHUS PEIICHUS 110 OLEHKE TOCTUTHYTHIX Pe3ybTa-
TOB 00y4eHUs U C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Hanpuwmep, B kauecTBe mIKaibl orieHnBaHus npuHUMaeTcst 100-0anpHas cuctema ¢ BhIZICTICHHEM

(rpamarueii) ONEHOK:

Peiitunr | Onenka Ha 3adere
85-100
71-84 3ayer
60-70
0-59 Heszauer

TUMOBBIE KOHTPOJILHBIE 3AIAHMSI NJIM UHBIE MATEPHUAJIBI,
HEOBXOJMMBIE /151 OEHKHW 3HAHWI, YMEHWI 1 (MJTA) OTIBITA
JNESITEJIbHOCTH, XAPAKTEPU3VIOIUE DTAIbI ®OPMUPOBAHUS

KOMNETEHLU B MPOLIECCE OCBOEHHUSI OBPA3OBATEJILHOI

IMPOTPAMMBI

BoimyckHHMK, OCBOMBIIMII 00pa3oBaTelbHYI0 IPOrpaMMy, JOJDKEH 00JanaTh
npodecCrnoHATEHBIMI KOMITETEHITUSIMU 110 TEMATHUYECKUM MOJIYJISIM IPOTPAMMBI:

Kon HaumenoBanue Pe3ynbrarel oOydeHms
TEMaTUYECKOTO
MOJYJIS




Bgenenue B uckyc-
CTBEHHBIN UHTEIIJICKT
1 OCHOBHBIC MECTObI
MAITMHHOTO 00YYEHHS
Tt paboTHI C Ta-
OJIMYHBIMU TAHHBIMHU

3HaHus:

TEOPETUYCCKUE OCHOBBI aHAJIM3a JIAaHHBIX U MAIIMHHOTO
o0OydeHus;
cnenuduka paboThl AITOPUTMOB MAIITMHHOTO O0YUYCHHS.

YMenus:

- TPUMEHEHHE METOJ0B MAIIMHHOTO O0yYEHHUSI, TOATOTOBKA
JAHHBIX U UHTEPIPETAIHSI Pe3yIbTaTOB.

HaBbiku (ONBIT AeSITEJIbHOCTH):

- HMHTEpeCcyeTcs HOBBIMU TPEHIaMH B CBOEH Mpodeccro-
HaJLHOM OTPaCiIM, pACCMAaTPUBACT UX C TOUYKHU 3PEHUS
MIPUMEHEHUS B CBOCH JIEATEIHHOCTH,

- OIICHUBAET MPUMEHUMOCTH AJITOPUTMOB, BO3MOKHBIEPH-
CKH | TIOCTICICTBUS OIIMOOK, HAXOAUT ONTHMAaJIbHBIEpEIIe-
HUSA JJIs paboumXx 3a1a4

CucreMblI rTyOOKOro
oOy4eHus

3HanuA:

- NPUHLHUIBI O0YYEeHHUs U IPUMEHEHUsI HEUPOHHBIX CeTel.

- apXUTEKTYphl ITTyOOKHUX HEHPOHHBIX CETeH, MPUMEHIEMBIX
B pPEIlIEHUH MPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUI U TEKCTOB,;

Ymenus:

- HAcCTpo¥Ka HEOOXOAUMOTO OKPY>KEHUS JUIsl pabOoThI ¢ Hei-
POHHBIMH CETSIMH.

- MpHUMEHEHHE U 1000yUYeHUenpea00ydeHHBIX
HEHPOHHBIX CeTeH U3 JOCTYIMHBIX ONOINOTEK

Hagbiky (ONBIT AeATEJIBHOCTH):

- BJIaJI€ET HaBBIKOM IPOBEICHHMS TOJHOTO KA
BBIYHMCIIUTEIIBHOTO KCIIEPUMEHTA, OTPAKEHUS XO/1a BbI-
MIOJIHEHUS IPOEKTA U MOITYUYEHHsI pe3yIbTaTOB B OTYETAX
U JOKyMEHTAlNH;

- BJIJICET HaBBIKOM HCIIOJIb30BaHUS CYLIECTBYIOIIMX MPO-
IpaMMHBIX OMOIMOTEK U MOJIeNIeH, CO3AaHus TPOTrPaMM-
HBIX peaju3aluil T1y00KuX HEHPOHHBIX ceTel




OOyuenue ¢ 3Hanus:

MOJIKPETICHHEM - TEOpPETHYECKHE OCHOBBI U aJITOPUTMBI OOYUYCHHUS C TTO/I-
KpeTICHHEM;

- IpuMeHeHHe 00yUYeHHUs C TIOJKPETUICHUEM JUTsl TPaKTHYe-
CKHUX 3aJ1au.

Ymenus:

- BBIOOp M peanu3aiys aaropuTMOB 00yUEHHS ¢ TIOAKpEI-
JICHHEM C YYeTOM Crenn()UKA 3a1a9u

- ajanTanys U HacTpOKa alrOPUTMOB OOYyUEHUS C MOJ-
KPETUICHUEM I10]T OTIPEICIICHHYIO CPETy.

HaBbiku (ONBIT 1€ATEILHOCTH):

- WHTEpecyeTCs HOBBIMHU TPEHIIAMH B CBOCH Mpodeccro-
HAJIBHOW OTpaciii, pacCMaTPUBACT UX C TOUKU 3PECHUS
MIPUMEHEHUS B CBOCH JEATEIILHOCTH;

- BJIaJIeeT HaBBIKOM HCIIOJIb30BAaHUS CYIIECTBYIOLIUX IPO-
IPaMMHBIX OMOJIMOTEK U MOJCIICH, CO3/ITaHHUs TPOTPAMM-
HBIX pealu3aliii Ha OCHOBE AJITOPUTMOB OOyYEHUS C
MOJIKPETICHHEM

CpencrtBa A5l OLEHKH Pa3InYHBIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMI MO0 KaTErOpUsIM
«3HaTh», «YMETbY», «BJAJETh» OOCCIEUMBAIOT PEATU3ALUI0 OCHOBHBIX MPHUHIIMIIOB KOHTPOJIS,
TaKUX KaKk OOBEKTHMBHOCTb M HE3aBUCHUMOCTH, NMPAKTHKO-OPUEHTUPOBAHHOCTH, MEXKIUCIIHUILIH-
HApHOCTb.

C y4eToM 3TOro KOHTPOJIbHBIE BOIPOCH! (3a1aHus, 3a1a4n), Bxoasmue B ®OC, mid pas-
JINYHBIX KaTerOpui U ypOBHEW OCBOCHUSI KOMIIETEHIIMI MOTYT UMETh CIEAYIOUIUNA BU.

3HATD Ilpu-

MepblI:
Turel 3a1a4 MaIIMHHOTO OOYYEHHUS U KJIACCHI AITOPUTMOB, K HUM IIPHUMEHSEMBIE.
OcHOBHbIE HaNpaBJICHUS PAa3BUTHSI UCCIIEIOBAaHUIN B 00JIACTH CUCTEM UCKYCCTBEHHOTO
HHTEIJIEKTA.
3. Teopernyeckrue OCHOBBI AITOPUTMOB MAIITUHHOTO O0YUYEHUSI.

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



