MMUHHUCTEPCTBO HAYKH U BBICIHEI'O OBPA3OBAHUSA P®
®I'BOY BO «MHI'YIICKUM I'OCYJAPCTBEHHBI YHUBEPCUTET»
OUTAAJ ®TBOY BO «(MHT'YIHICKH I'OCYIAPCTBEHHBIN YHUBEPCUTET»
ATPOUHXEHEPHBII ®AKYJIBTET
KA®EJPA «AI'POHOMMS U MCX»

COI''TACOBAHO YTBEPXIAIO
PykoBoauTens 00pa3oBaTebHON POTrPaMMBI Jlekan arpouHXEHEpHOTO (pakynbpTeTa
/ A 1O. JleiimoeBa /| M..YxaxoB
oT «28» anpens 2026r. ot «30» anpesns 2026r.

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI (MO YJIA)

b1.B. 08 Cucrembl HCKYCCTBCHHOI'O MHTCJIJICKTA

Hanpasnenue noarorosku (OakanaBpuar)
35.03.04 ArpoHomus

Hampasnennocts (mpoduib MOATOTOBKH)
I1,10100B0O1IIEBOICTBO

KBanuduxarus BeimycKHUKa
bakaJjaBp

dopma o0yueHHs
Ounasn

Ha3zpans, 2026r.



1. [lesiu OCBOEHUSA AW CHUNIUHBI

Henpro u3yuenust TucUUIIMHBI «CUCTEMbI HCKYCCTBEHHOTO UHTEIIEKTA SBIISICTCS

(hopMUpOBaHKE KOMIIETEHIIUN B 00JIACTH MPUMEHEHHUS HHTEIICKTYAIbHBIX HH()OPMAITMOHHBIX
CUCTEM JUTsl pelIeHus TPOo(eCcCHOHABHBIX 33]1a4.
3aa4n TUCLHIIINHBL:

— O3HAaKOMUTHL C

MHTEJUIEKTY U cepaMy MPUIIOKEHHS SKCIIEPTHBIX CUCTEM;

— IIO3HAKOMHUTHb C KOHLCIILHUAMU,

HCKYCCTBCHHOI'O MHTCJIJICKTA,

— H3JO0XHUTb TCXHHYCCKHMC IIOCTAHOBKM OCHOBHBIX

HCKYCCTBEHHOT'O MHTEIICKTA,
— TIO3HAKOMHUTh C OCOOCHHOCTSMH IPAKTUYCCKOTO WCIOIB30BAHUS HHTEIUICKTYaTbHBIX
MH(POPMAIIMOHHBIX CHCTEM B 00J1aCTH MHPOPMAIIMOHHOH 0€30MacHOCTH.

COCTAaBJIAIOIIMMHU  OCHOBY

3aja4,

2. Mecto mucuuniimHbl B cTpykType OIIOII 6akanaBpuara
[{ukJ1, K KOTOPOMY OTHOCHUTCS TUCIMILINHA: B51.B. 14 «CHCTEMBbl HCKYCCTBEHHOTO HHTEIIJICKTA

3. Pe3yabTarhl

HHTCIJIICKTa»

O0CBOCHUSA

JTUCIHUIIINHBI

(MmomyJin)

«Cucremsl

COBpPCMCHHBIMU o0nacTIMH HCCIICAOBAHUA TI0 HUCKYCCTBCHHOMY

COBPCMCHHLIX CHCTCM

peuracMbIX CHCTEMAMMU

HCKYCCTBCHHOI'O

[Iponiecc M3yueHUs] TUCHUILIMHBI HAMpaBiieH Ha (OPMUPOBAHUE DJIEMEHTOB CJIEAYIOIIUX
komneteHiuil B coorBerctBuM ¢ ®I'OC BO no nanHOMy HamnpaBlIeHUIO:

Kon HaunmenoBanue Kon, HanMeHOBaHMe HHANKATOPA NOCTHKCHHS
npogeccuona| mnpodgeccHoOHAIBHOMN Npo(ecCHOHATBHOM KOMIICTCHIIHH
JIbHOM KOMIIeTeHIINH
KOMIICTCHIIMH

K -15 Criocoben TIK- 15.1. [Touumaer 3HaTh. MeToabl

MCIIOJIb30BaTh 3HAHUE
OCHOBHBIX METOJ/IOB
HCKYCCTBEHHOTO
WHTEJUICKTa B
MOCIEAYIOIIEN
npodecCHOHATbHON
JIEATETbHOCTH B
KaueCcTBE HAyYHBIX
COTPYAHUKOB,
MpernoaBarenein
00pa3oBaTeNbHBIX
OpraHU3aIi BBICIIETO
o0Opa3oBaHus,
WHXKEHEPOB,
TEXHOJIOTOB.

[PHHIIATIBL TOCTPOCHUS U pazpaboTku
OCHOBHBIE METOJIbI CUCTEM OPHUTMHAIBHBIX
HCKYCCTBEHHOTO MHTEJUIeKTa 1 [T OPUTMOB I
NIPUMEHSET UX JUTA perenns | PO PaMMHBIX
o [PCICHUH C
3a/1a4 mpoheCcCHOHATBHOMI
. MCITIOJIB30BaHUECM
JEATENBHOCTH; COBDEMEHHBIX
TEXHOJIOTHH
IIK- 15.2. Uccnenyer YMeTh: CTaBHTH

HaIlIpaBJICHUAS MPUMCHCHMUS
CHUCTEM HUCKYCCTBCHHOI'O
HNHTCIIJICKTA

PA3JIMYHBIX IPEAMCTHBIX
oOJacreii;

JUTS

3a1aud U aJanTHPOBATH
METOABl W aJTOPHUTMB]
MaIIHHHOTO O0YYCHHS

IIK- 15. 3. BriOupaer
KOMIUIEKCBHI METOOB U
MHCTPYMEHTAJIbHBIX CPEICTB
HCKYCCTBEHHOT'O MHTEJUICKTA
JUIA peH_IeHI/IH
npodeCCHOHANTBHBIX 33]1a4 B
3aBHCUMOCTHU OT 0COOEHHOCTEM
MIPEAMETHOM 00JIaCTH.

Baanern:
IMMOCTAaHOBKOM 3a7a4 I10
aganTanuyd Win
COBEPIICHCTBOBAHHIO
METOJOB U aJrOPUTMOB
IJIST peleHust
KOMILJIEKCA 3aa4
MpeIMETHON 001acTH

4. CTpykTypa M coaep:KaHue TUCHHMIIMHBI (MOTYJIs1)
4.1. CTpyKTypa JTUCHUIIMHBI (MOIYJISA)



OO01mas TpyA0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3a4ETHRIX SIUHUIL, /2 9acoB.

No Bunbi yuedHoii padoThl, BKII0OYAA DopMBbI TEKYLIET0
n/n CaMOCTOSITeJILHYI0 pa0d0Ty CTYACEHTOB H| KOHTPOJISA YCIIeBAeMOCTH
TPYA0EMKOCTH (B 4acax) (no neoensam cemecmpa)
K C ®opma NPOMeKyTOIHOI
OHT;KTHaﬂ aMOCTOﬁﬂTeJIbHa aTrecTanuu (no
pabora 51 pabora cemecmpan)
=
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Bsenenue B
VWCKYCCTBEHHbIN
WHTEIJIEKT U OCHOBHBIE 10710 8 8
METO/bI MAIIMHHOTO
o0ydeHus 11t paboThI ¢
CucremMsl rIy0OKOT0O 414 6 7
oOydeHust
OOyuenue ¢ 44 4 3
MOAKPETUICHUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma
(npoexm)
Tloozomoska Kk sK3aMmeHy
OO6mas Tpy10eMKOCTh, B [pomexyTouHast
Jacax dopma
72 |18 | 18 | 18 18 3 >
aqyeT
3ader ¢ OIeHKOMI
DK3aMeH
4.2. ConepxxaHue TMCUMILTHHBI (MOTYJIs)
N HaumeHoBaHMe MOYJISA, COAEPKAHNE q
n/n achl
«BBe/leHUe B MCKYCCTBEHHbIIi MHTEJIEKT U OCHOBHbIE METO/bI
MAIIMHHOTO 00y4eHUs Il pa00Thl ¢ TAOJUYHBIMH JTAHHBIMU»
Jlexkunu 1
0
1| [OnmuonaIbHO: MaTeMaTUYeCKUI JIUKOE3 1o 3JIEMEHTAM 1
1-1.5 | maTeMaTH4YeCKOW CTAaTUCTHKHU, JIMHEHHOW anreOphl M MaTeMaTHYEeCKOTO 0

aHanmsa. |
OCHOBHBIC 3aadyu CUCTEM HCKYCCTBCHHOI'O HNHTCIIJICKTA.




Knaccudukanus, kiactepuszamusi, perpeccus. TUNBI MaIIMHHOTO
oOydeHus: ¢ y4yuTelneM, Oe3 y4MTeNs, C YaCTHMUHBIM IPUBJICUYCHHUEM
yuuTensi, 00ydeHue ¢ OJKPETIICHUEM.

Kraccudukaius Ha nmpumepe anroputMma K-Ommkaifimmx coceeit
(KNN) [OmnmumonansHO: BeICTpBIf  TOMCK — OJNMKAWIIMX — COCEICH.].
MeTpHku OleHKH KiaccuUKaI|K: MoaHoTa, TouHocTh, FI, ROC, AUC.
Banmupanmonnass u tecroBas BbiOOpka. Kpocc-Bammmanus. PabGota c
KaTeropralibHbIMH MPU3HAKAMU.

Perpeccusa. Merpuku onenku perpeccun: MSE, MAE, R2 -
KoddumeHT nerepMuHanuu. JluHelHas perpeccus, MOJIMHOMUATIbHAS
perpeccusi. IlepeoOyuenne u perynsipusanus, rpeOHeBas perpeccus,
LASSO, ElasticNet.

Jlunetinple  Moxmenm  ans  kiaccudukanuu.  [lepuenTpow,
JIOTUCTHYECKas  pPerpeccusi,  IOJHOCBS3HBbIE  HEHpOHHBIE  CETH,
CTOXAaCTHUYECKHI TPaJUeHTHBIH CHOYCK M OOpaTHOE pPacnpoCTpaHEHHE
rpaguenTa. Perynspuszamnus TuHEHHbIX MoeNel KiaccuuKaIumm.

Knacrepuzanmus, k-means, k-means++, DBSCAN,
arfioMepaTUBHAas Kjactepusanus. MeTpuKku OIIeHKHU KilacTepu3aluu.

AJNTOPUTMBI, OCHOBAaHHBIC Ha IPUMEHEHUH PEIIAIOIINX JIEPEBHEB.
Kputepuu paznenenus ysna: WHOOPMALMOHHBIA BBIMTPHIII, KPUTEPUN
Jlxuau.  AHcamMOiIM  pelIalolIUX  JIEPEBBEB:  CIYYalHBIA  JIiec,
IpaJueHTHBINA OYCTHHT.

Meton omnopubix BekTopoB. Ilpsimas u oOparHas 3anadga.
Omnpenenenne onOpHBIX BEKTOPOB. S IepHBIN TPIOK.

HauBHblil  OaifecoBckuil  kiaccuduxatop. MeToasl  OLEHKH
pacnpeneneHus npu3HakoB. EM-anroputm Ha npuMepe CMecu rayCcCuaH.

Meroasl 0€3rpaJeHTHON ONTUMM3AIUU: CIIyYallHBIM TOUCK,
hillclimb, omxur, reneTnueckuii aTropuT™.

Jlaboparopubie padoThl

MeTtonbl paboTsl ¢ Tabauiamu B Python. Arperamus u Buzyanuzanus

P1.1 JaHHbIX. [IpoBeeHNE NEPBUYHOIO aHAIN3A TaHHBIX.
CIIOJIb30BAaHUE U CPAaBHEHUE allTOPUTMOB Kiaccupukanuu: kNN,
P1.2 peliapye AepeBbes U X aHCaMOJIU, JIOTUCTUYECKAasl perpeccusl.
Hcnonp3oBaHne W OLeHKa  anroputMoB  perpeccu.  [logbop
P1.3 ONTUMATBHBIX
1apaMeTPOB PErPECCUU
OnTuMu3anmoHHble 3a1aun U ux pemienus. [logbop runepnapameTrpos
P1.4 aJIropUTMa C IOMOIIBIO METOJ0B ONTUMHU3ALIHAH.
IIpakTuka
[TporpaMMHO-aITOPUTMHUYECKOE OCBOCHHE MaTepuaa
P1.1
CamocrosiTejibHas padoTa
[TpopaboTka yuyebHOTrO MaTepuana JeKIui
P1.1
[ToaroToBka k 1a00paTopHBIM paboTam
P1.2
[ToaroToBka K pyoexxHOMY KOHTPOJIIO
P1.3
Jpyrue BUIbI CaMOCTOSTEILHON pabOThI
P14
Jleknuu
Heiiponnsie cetn. @yHKIIUN OMMOKN HEHPOHHBIX ceTel 1 00yueHue ¢
1- MOMOIIIBI0 00paTHOTO pacnpocTpaHeHus rpaaueHTa. IloHsTne 63T4a M




OIIOXH.

3 Pabora ¢ n300pakeHUsMHU C IMOMOIILI0 HEUPOHHBIX ceTell. CBepTOUHBIC
Heliponnele cetd. Omepanuu cBepTOK, max-pooling. IlomyssipHbie
ApXUTEKTYpHI CBEPTOUHBIX HEHpOHHBIX ceTell: AlexNet, VGG, Inception
(GooglLeNet), ResNet. Tpauncheproe oOyueHue.

OO6pabotka TekcToB. PaboTa C eCTECTBEHHBIM S3BIKOM C IOMOIIBIO
HEHPOHHBIX ceTel. BekTopHbIe TMpeacTaBieHHs I TekcTa: word2vec,
skipgram,
CBOW, fasttext. Pekyppentnsie Heliponnsle cetu, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlaboparopHblie padoThl 6
Jl Knaccudukanus uzo0pakeHuit 1 TpancepHoe o0yueHue. 3
P2.1
Jl PabGoTa ¢ TekcTaMu U UX BEKTOPHBIMH MPEACTABICHUSIMU TEKCTOB. 3
P2.2
IIpakTuka 4
Il [IporpaMMHO-aITOPUTMHYECKOE OCBOSHUE MaTepHalia 4
P
2
!
CamocrosiTesibHas padora 7
( ITpopaboTka yuyebHOro MaTepuana JeKIui 1
P2.1
( IToaroroBka Kk 1a00paToOpHEIM paboTam 4
P2.2
( IToaroroBka Kk pyOexHOMY KOHTPOJIIO 1
P2.3
( dpyrue BUIBI CAMOCTOSITEIHLHON paOOThI 1
P24
«OO0yueHue ¢ MOAKPEIIEHUEM»
3| Jexkuuu 4
3| [lonsTus arenTa, cpenbl, COCTOSHUSA, AEUCTBUN U Harpaabl. OyHKINSA
1- neHHoctu coctostHus (Valuefunction) m ¢yHKuMsa kadecTBa J1€HCTBHSA
3| (Qfuntion).

2 OnTumuzanus CTpaTerud C TOMOINBIO MaKCHUMH3aUUH  (QYHKIMH 4

[IEHHOCTH M KadecTBa. Q-o0ydeHwue.

I'nmy6okoe obyuenue ¢ moakperieareM. Deep Q-Networks, Actor-critic.

Jns yposnst skenieptabiii: REINFORCE, A2C, PPO, DDPG.

JlaGopaTopHblie padoThI 4
Jl Tlpumenenune Q-Networks /uist pemieHrs MpOCThIX OKPYKEHUH. 4

P3.1

IIpakTuka 4

Il TIporpaMMHO-aIrOPUTMHUYECKOE OCBOCHHUE MaTepuasa 4
P

3

!

CamocrosiTenpHas pabora 3
( ITpopaboTka yueOHOTO MaTepuaa JeKIHi 1
P3.1
( IToaroroBka K J1a00OpaToOpHBIM paboTam 1
P3.2
( IToaroroBka K pyoe>XKHOMY KOHTPOJIIO 0
P3.3 9
( Jlpyrue Bubl CaMOCTOSITEIbHON pabOThI 0




| P34 | | 5 |

5. OOpa3oBare/ibHbI€ TEXHOJIOTHHU
B mpouecce mpenomaBanuss Mopyssi HCIONB3YIOTCS CIEAYIOIIUE METOJbI, CPEICTBa U
0OHOBIIsIEMOE MPH HEOOXOAMMOCTH POTrpaMMHOE oOecTieYeHre NHPOPMALMOHHBIX TEXHOJIOTHIA:
— e-mail npenogaBarers;
— DJIGKTPOHHBIE Y4eOHO-METOAMYECKHE MaTepHuajbl JUIsi OOECIEYeHUs CaMOCTOSTEIbHON
paboThI CTYICHTOB;
— CIIMCOK caiiToB B cetn «MHTepHET» Uil MOMCKA HAayYHO-TEXHWYECKOH WH(pOpMaIMU IO
pazaenaM JUCHUILTUHBL,
— MaKeThl IPUKIIAJHBIX IPOrpamMM, Harpumep, pytorch.

6. YueOHO-MeTOaHYECKOe o0ecnedyeHHEe CAMOCTOSITEIbHOH PadoThl  CTY/JAEHTOB.
OuneHoyHble CcpeacTBa I TeKYIIero KOHTPOJIA  YCHeBaeMOCTH,IIPOMEKYTOUYHOM
aTTecTal{H 10 HTOraM OCBOEHUSI TUCIUTILIMHBI.

Jnst obGecriedeHus: caMOCTOATENbHOM paboThl CTyIeHTOB 0 Momyimto c(hopMUpOBaH METOANYECKHUNA
KOMIIJICKC, BKIOYAIOIIUI

B ce0s creayronire yaeOHO-MeTOINYECKUEe MaTePHAIIBI:

1. IIporpamma kypca.

2. YueOHUKHU U yueOHbIe TocoOusl.

3. Cncok aipecoB callToB B MH)OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH «HTepHeT» (nanee
— ceTb «HTEpHETY), ColepKAIIMX aKTyalbHYIO HH(OpMAIHIO 1o Osokam Moyss.
Bubnuorpaduyeckne cchliku Ha ydyeOHbIC U3AaHUs, BXOSIINE B METOAMYECKHII KOMILIEKC,
MIPUBECHBI B IEPEYHE OCHOBHOW M JIOTIOJHUTEIBHOMN yUeOHOM IuTepaTypsl, HEOOXOAMMOM 1Ist
ocBoeHust Moayns (paszaen 7).

K nononHuTeNnbHBIM MaTepuataM Tak)ke OTHOCUTCS IlepeueHb pecypcoB ceT «VHTepHeT»,
PEKOMEHIYEMBIX ISl CAMOCTOSITEIbHOM paboThI pu ocBoeHnn Momyss (paszaen 7). CTyaeHTs
MOJIY4a0T AOCTYI K YKa3aHHBIM MaTepualiaM Ha IIepBOM 3aHATHH 10 Moayiio.

7. YueOHO-MeTOAMYECKOE " MaTepHaTbHO-TeXHHYECKOe ob0ecrieyenune
AU CHUNIMHBI(MOLYJIf)

7.1. Y4eOnas qureparypa:

OcHoBHasi TUTepaTypa mo MOIY.J110

1 MammaHOE 00y4yeHne. Hayka u HCKycCTBO MTOCTPOCHHS allTOPUTMOB, KOTOPBIE
n3BJIEKatOT 3HaHus U3 naHHbIX. [lerep ®nax. IMK Ilpecc. 2015.

2. T'mybokoe obyuenwue. [lorpyxenne B Mup HelpoHHBIX cetell Hukomenko Cepreit
Uropesuy, Kagypun A. A. | Hukonenko Cepreit Uropesuy, Kagypun A. A.

3. OO6yuenue ¢ moakperutenneM / Carron Puuapn C, bapro Duupro I'., IMK Ilpecc, 2020.

JlonoJiHUTeIbHbIE Y4eOHbIe MATePHAJIbI
1. OcHOBBI HCKYCCTBEHHOT'0 UHTEIIIEKTa : yueOHoe nmocobue / E.B.boposckas, H. A. JlaBbiioBa.
4-¢ u3n.,onexktpoH. M.: JlabopaTopus 3uanuit, 2020. 130 c.
2. HckyccTBeHHBIN MHTEIUIEKT ¢ puMepamu Ha Python. [ixommlIpatuk. Bumbsime. 2019.
3. IpukmagHoe wmamuHHOE 00ydenue ¢ momormipio Scikit-Learn, Keras u TensorFlow:
KOHIICTILIMY, MHCTPYMEHTBl W TEXHUKU IJISi CO3JAHHS HMHTEIJICKTYAJIbHBIX CHCTEM , 2-€
m3nanue. XKepouOpenbeH. J(nanexktuka-Bunbsime. 2020.
Xenpuk bpunk, J[xo3ep Puuapne, Mapk ®esepond «Mamunaoe 0b6yuenuey, [Turep 2017.
Kak yunrcs mammna: PeBomronust B 00s1acTé HEHPOHHBIX ceTeil U riyOokoro oOydeHus. SH
Jlexyn. Anmpimaa PRO. 2021.
6. I'poxaem rmy6okoe o0ydenue. Dunapio Tpack. [Turep. 2019.

SANE



7. OO6yuenue ¢ nomkperieHueM Ha PyTorch. Coopuuk peuentoB. HOcu Jlro. JIMK Ilpecc.
2020.
8. https://spinningup.openai.com/en/latest/

7.2. UHTEpHET-pecypchl

[IpuMepHBIii IEpeYEHb PECYPCOB CETH «UHTEPHET», PEKOMEHIYEMBIX IIPU OCBOCHUH MOAYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenue B MammuHOe o0yuenue ot «Bioinformaticlnstitutey
(https://stepik.org/course/4852/promo )
3. Crnenmanu3zanus MammHHOe 00y4eHHEe U aHAIN3 JJAaHHBIX OT «MOCKOBCKHN (PU3UKO-
TexHuueckuit mHCTHTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma mist nposenenus copeBHoBanuii mo DataScience( https://www.kaggle.com )

7.3. IlporpammHoe obecnieyeHue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
— Microsoft Office 2007, 2010, 2016
— AwntuBupycuoe [10 Kaspersky endpoint security
— CnpaBouyHo-TIpaBoBas cucrema “I'apant”

7.4. MaTtepuajnbHO-TeXHHYeCKoe o0ecreyeHue
Onucanne MaTepruaIbHO-TEXHUYECKOHN 0a3bl, HEOOXOAMMOM 1JIs1 M3YYEeHHUS MOLYJIsI

Hepequb MaTCpPUAIIbHO-TCXHUYCCKOI'O obecrieueHUs MOI[y.]'IH

Ne n/m | Bun 3ansthii Bun n HaumeHoBaHue 000py10BaHUS

1 |JlexuuoHHBIE Aynuropuu ¢ MyJIbTUMEIUWHBIMU CPEICTBAMHU, CPEICTBAMU
3aHATUA 3BYKOBOCIPOU3BEACHUSA U UMEIOLIKE BBIXO B ceTb «IHTEpHETY.
[TomeneHus ass IPOBEACHUS AyAUTOPHBIX 3aHITUI, 000pyI0BaHHBIE

2 |JlaGoparopubl  |KoMIbloTepHBIH Ki1acc ¢ KOMILJIEKCOM NMPOTPaMMHBIX CPEJICTB,
€ paboThI MO3BOJISIFOIIMX KaXJIOMY CTYAEHTY pa3pabaThiBaTh IPOrpaMMHBbIE
pean3aluy MpaKTHUYECKHUX 3a/1a4 B X0/I€ BBIIOJIHEHHUS 1a00paTOPHBIX

nalnr

3 |CamocrositensH |bubanoreka, nmeromas pabodre MecTa sl CTyIeHTOB. AyJIUTOpUH,
ast pabora OCHAIIIEHHbIE KOMIIBIOTEPAMH C AOCTYIIOM K ceTH « HTepHeT»

4  |IlpakTuka KoMnproTepHslil KJ1acc ¢ KOMIUIEKCOM IIPOIPaMMHBIX CPEJICTB,
MO3BOJISIOMINX KXKIOMY CTYJIEHTY pa3padaTbiBaTh IPOrpaMMHbIE
peanu3aly NPakTUYECKUX 3a/1a4 B XOJI€ BBIMOJIHEHUS J1aO0OPaTOPHBIX

nalar



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/

[IporpamMma onobpena Ha 3acenanuu kadeaps! «MHDoOpMaMOHHBIE CUCTEMBI M TEXHOJIOTUI
[IporpamMmy coctaBuina:

crapuvii npenoaasareiis kabeapsl «ACuTy, Myp3zabekosa M.U.
(momkHoCTb, ©.1.0.)

[Iporpamma ono6pena Ha 3aceganuu kadeapsl «Arponomus 1 MCX»
IIporokosn Ne 8 ot «28» anpena 2026 roga

[TporpamMma oobpeHa YueOHO-METOIUIECKONH KOMUCCHEH arpOMHKEHEPHOTo (haKyiIbTeTa
[Tporokon Ne 3 ot « 30 » anpenst 2026 rona



POH/J OHEHOYHbLIX CPEJACTB AJIS1 IPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA
YCIEBAEMOCTH U IPOMEXXYTOYHOM ATTECTAILIMU OB YYAIOIIINXCS
IO MOAYJIIO « CUHCTEMbI HCKYCCTBEHHOI'O UHTEJIVIEKTA»

OHI/ICAHI/IEMHOKASATEJIEI?I N KPUTEPUEB OLIEHUBAHMUSA
KOMIIETEHIIUU HA PA3JIMYHbIX OTAITAX UX ®OPMUPOBAHMUAA,
OIIMCAHUME HIKAJI OHEHUBAHUA

®onn oneHouHbIx cpeacts (POC) nmpegycMaTpuBaeT cieayoliee:

— ONHMCaHWE KOMIUICKCA MoKa3aTeeil — IeCKPUIITOPOB OCBOCHUSI KOMITETCHIIUN B BHJIE
PE3yNIbTaTOB O0YUYCHHS, KOTOPBIE CTYICHT MOXKET MPOJAEMOHCTPUPOBATH (

— (tabawuma 1). s KOHTPOIS TOCTHIKECHUS KQXKIOTO U3 HUX MPEAYCMOTPEHBI OLICHOYHbBIE
Cpe/cTBa B BHJIC BOIIPOCOB, 3aJJaHUN H T.]I.;

- O603H3‘I€HI/I€ KPUTEPUEB — I[MPABUJI IPUHATHA PCUHICHUA 110 OUCHKE JOCTUTHYTBIX
pe3yNIbTaTOB 00y4YeHUS ¥ C(POPMHUPOBAHHOCTH KOMIICTCHIIHH.

Hanpumep, B kauecTBe Kbl OllcHUBaHus npuHuMaeTcs 100-0abHas cuctema ¢ BhIIeICHUEM

(rpagarueit) OLIEHOK:

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

THUITOBBIE KOHTPOJIBHBIE 3ATAHUSA NI UHBIE MATEPHUAJIBI,
HEOBXOJUMBIE JIJIs1 ONEHKHA 3HAHUM, YMEHUHA U (MJIW) ONIBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUA

KOMIIETEHIIUM B MTPOIIECCE OCBOEHUS OBPA30OBATEJBHOM

ITPOI'PAMMBbI

BrinyckHUK, OCBOMBIIHMI 00pa3oBaTelbHYI MPOrpaMMy, JIOJDKEH 00JanaTh
npodeccrnoHaTbHBIME KOMITETEHITUSIMU 110 TEMATHYECKUM MOJTYIISIM MIPOTPAMMBI:

Kon HanmenoBanue Pe3ynbTarsl 00yueHus
TEMAaTU4YECKOIro
MOZYJIS




Bgenenue B
HUCKYCCTBEHHBII
WHTEIJIEKT U
OCHOBHBIE METOJIBI

3HaHuA:

— TEOPETUYECKHE OCHOBBI aHAIN3a JAHHBIX U MALLIMHHOTIO
o0yJeHus;

— crnenuuka paboThl AITOPUTMOB MAIIMHHOTO 00YYEHHS.

MAIIIMHHOTO 00y4eHHUS YMeHus:

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

JaHHBIMH HaBbIkH (ONBIT J€eSITEJILHOCTH):

- MHTEpecyeTcs HOBBIMU TPEHAAMH B CBOEH
npodeccnoHaBbHOM 0Tpacu, pacCMAaTPUBACT UX C TOYKU
3pEHUs IPUMEHEHUS B CBOEH JIEATEIIbHOCTH;

- OLIEHMBAaET IPUMEHUMOCTD AJITOPUTMOB,
BO3MO>KHBIEPUCKH H MOCJICJCTBHUS OUTMOOK, HAXOIUT
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 M300paKEHUMN U TEKCTOB,;

Ymenus:

- HacTpoiKa HEOOXOJMMOTO OKPYKEHUs 1Jis paboThl C
HEHPOHHBIMU CETSAMHU.

- NpUMEHEHHUE U JoOOydeHHenpea00yUEeHHBIX
HEHPOHHBIX ceTel U3 TOCTYNHBIX OUOINOTEK

HaBbIkHU (ONBIT AeSITEJIbHOCTH):

- BJIAJICET HABBIKOM MPOBEACHMUSI ITOJIHOTO LUK
BBIUHCIUTENLHOTO KCIIEPUMEHTA, OTPAXKEHHS X0/1a
BBITNIOJIHEHUS IPOEKTA U MTOJIyYEHHUS PE3YJIbTAaTOB B
OTYeTax U JJOKyMEHTAllUH;

- BJIQICET HABBIKOM HCIOJIb30BAHHUS CYIIECTBYIOIINX
MIPOTPAMMHBIX OUOIMOTEK M MOJIEIICH, CO3TaHmsI
MPOrPaMMHBIX peanu3aluil rTyOOKuX HEHPOHHBIX ceTei




OOyuenue ¢
MOJIKPEIUICHHEM

3HAHUA:

TECOPECTUUCCKHUE OCHOBBI U aJITOPUTMBbL O6y‘leHI/I5[ C
MMOAKPCIUICHUCM

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

Ymenuns:

BBIOOp M peanu3aliysi aIrOpuTMOB O0YUIEHUS C
MOJIKPEIJICHUEM C YUETOM CHelU(DUKU 3ajauu
aJlanTanys U HaCTPOiKa aJropuTMOB O0yUYECHHS C
MIOKPEIUICHUEM I10J] OIIPEICIICHHYIO CPENy.

HaBbIkH (ONBIT J€eSITEJILHOCTH):

HMHTEpECyeTCcs HOBBIMU TPEH/IaMU B CBOEH
npoeCCHOHATTLHON OTPACIIH, PACCMATPUBACT UX C TOUKH
3peHus IPUMEHEHUS B CBOCH JESITeIbHOCTH;

BJIAJICET HABBIKOM HCIIOJIb30BAHUS CYIIECTBYIOIINX
MIPOrpaMMHBIX OMOIMOTEK U MOJIeJeH, CO3aaHUs
MPOTrPaMMHBIX pealn3aluii Ha OCHOBE AJITOPUTMOB
0o0yueHusl C MOJKPETIEHUEM

Cpencrsa Ayl OLCHKH Pa3IMYHbIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMN 1O KAaTErOpUsIM
«BHATh», «YMETb», «BIAAETh» O0ECIEUMBAIOT pEaU3alMl0 OCHOBHBIX MPUHIMIIOB KOHTPOJI,
TaKuX KaK 00BEKTUBHOCTD " HE3aBUCUMOCTb, IIPaKTUKO-OPUEHTUPOBAHHOCTb,
MEXIUCLHUIIIINHAPHOCTb.

C yderoM 3TOro KOHTPOJIbHBIE BOMPOCH (3amaHus, 3anayu), Bxojasmme B OPOC, mis

Pa3JIMIHBIX KaTel"OpI/Iﬁ u ypOBHeI\/’I OCBOCHHS KOMIIETCHIINI MOTYT UMCTb CJ'IG)IyTOH.IPIfI BU.

3HATDH
IIpumepnr:

Twunel 3aaa4 MallIMHHOI'O 06yqu1/151 1 KJIaCChI aJITOPUTMOB, K HUM ITPUMCHACMBIC.
2. OcHOBHBIE HaITpaBJICHUA pa3BUTHUS I/ICCJ'IG,I[OBaHI/Iﬁ B 00JIaCTH CHCTEM HCKYCCTBECHHOTI'O

HWHTCIIJICKTA.

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




YMETD Ilpumepni:
[ToaroToBUTH NaHHBIE K UCIIOIB30BAHUIO AITOPUTMA MALTHHHOTO 00Y4EHUSI.
OneHnBaTh KAYECTBO PELLICHUN CUCTEM MAIIMHHOTO OOyUEeHMSL.
3. AmanTHpoBaTh aNTOPUTMbI MAIIMHHOTO OOYYEHUS K PEIICHUIO TPAKTUYECKUX 3a/1a4.

BJAJAETD Ilpumepsi:

1 Merononorus pa3pabOTKH peUICHUH MAIIUHHOTO O0Y4EHUSI.
[TprMeprl MPaKTUYECKOr0 MPUMEHEHHS aDXUTEKTYP UCKYCCTBEHHOI'O MHTEIIICKTA.
3. Metoabl OHJIalH TECTUPOBAHUS PEIICHUH MATHHHOTO 00YyUeHHUS.

N =

N

METOAUYECKHE MATEPUAJIbL, ONPEAEJAIOIIHUE ITPOLHELYPbI
OLNEHUBAHWA 3HAHUHW, YMEHUU U (WIH) OIIBITA JESTEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbBI ®OPMHUPOBAHUSA KOMIIETEHIIUA

[Tpumepbl (MakeTbl) METOAMYECKMX MAaTEpUANIOB, OIPEIENIAIONMX MPOLEAYpPbl OLIEHUBAHUS
3HaHWUW, yMEHUH U (UJIM) ONBITA AEATEIbHOCTU

HaumenoBanue Kparkas xapakrepucruka IMpencraBiieHue
OLICHOYHOI 0 OLICHOYHOI'0 CPeCTBA OLICHOYHOI0 CPe/ICTBA
cpeacTsa B doHge
Texkymui KOHTPOJIb CpencTBo poBEPKH OCBOEHUS Komriekts! OuiieToB
yCII€BAEMOCTHU YPOBHEH «3HATb», KYMETh» (3amanuii)

KommuiekT 0uiieToB (MpuMepHbIii)
buner 1.
11 BaiiecoBckuii kiaccudukarop. Onenka npusnakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
1.2 Knactepusarus. KMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6u. Soft and Hard Voting. Bagging. Cay4aiinsrii jiec.
2.2 Metpuueckwuii knaccudukaropsl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccus. LASSO, LARS. CART.

3.2 epess pemenuii. UadopmannoHHslil BeIUTpsiir. Omudka kiaccudukanmy,
sHTponus, kpurepui lxunu. [IpyHuHr.

buner 4.

4.1 TnoGanpubiii mouck. Coyuaitneiidi mouck. Gridsearch. Cnydaiinoe
omyxnanue.baiiecoBckast onTUMU3aLus.

4.2 Jlunerinas perpeccus. [lommHOMHambHAsS perpeccus. [ peOHeBas perpeccus.

buner 5.
51 AdaBoost. I'pagueHTHBIH OYCTHHT PEIIAIOIINX JIEPEBHEB.
5.2 Knacrepusanus. AgglomerativeClustering. Metpuku kiactepu3anu.

buner 6.

6.1. Ouenka kinaccudukanuu. IpdexkruBHocTh N0 [Tapero. Precision-Recall u ROC kpussie.

AUC.

6.2 Heiiponnsie ceru. I[lepuentponPosenOnarra. OOpaTHOe pacnpoCTpaHEHHE TpajueHTa.
®ynkun aktuBanun. Softmax.

buner 7.



7.1 Jlokanpubiii momck. HillClimb u ero pasmoBumnoctn. Omkur. ['eHeTHyeckuii
AITOPUTM.
7.2 MeTton onopHBIX BEKTOPOB. Sapa.

Ilepeyennb 1adopaTOpPHBIX padoT (MPUMEPHbI)

O0mue pekoMeHIAUMH K J1a00paTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEH IOATOTOBKU
CTYACHTOB MOKHO HCIOJIb30BATh PAa3HYIO MIYOUHY peanu3aluy pemenus. Tak, A1 cTy1eHTOB
HETEXHUYECKUX CIIEUAIbHOCTEN 3a/1aHue MOYKET 3aKJII04YaThCsl B IPUMEHEHUH F'OTOBBIX METOJIOB
13 OMOJIMOTEK WM 3aMIOJTHEHUEM TPOITYCKOB B IPOTrpaMMax, Iie O0JIbIIas 4acTh MOArOTOBIICHA
npenojasareneM. /s CTy1IeHTOB TEXHUUYECKHX CIIELUAIbHOCTEN 3a/1aHKe Oy1eT 3aKI04aThCs B
peanu3alyy aropuTMOB 0€3 UCTIOIb30BaHUS TOTOBBIX PEIICHHIH.

JIP1.1 Metonbl pabotel ¢ Tabiuumamu B Python. Arperamus u BU3yanu3anus JIaHHBIX.
[TpoBeneHue NepBUYHOIO aHAIN3A IaHHBIX.

Llenu: u3yueHue MeToI0B pabOThI ¢ TaHHBIMU B PYthOn u npoBeieHre MepBUYHOTO aHAIN3a
JTAHHBIX.

3amganue: 3arpy3ure jgaracer B pandasgaradpeiiM. BeiBequTe OCHOBHBIC MapameTphl
naracera. Onpenennure, CKOJIBKO B JaTaceTe CIIyd4aeB OTCYTCTBUS NPU3HAKOB. ONpeneanTe, CKOIbKO
IIPU3HAKOB SIBJISIFOTCS KaTeropuaibHbIMU. Busyanusupyiite pacipenenenyue Npu3HakoB M0 KJIaccaM.
Buzyanuzupyiite 3aBUCUMOCTh MEXAY NPU3HAKAMH.

JIP1.2 Wcnonb3oBanue u cpaBHeHHe anroputMoB kiaccupukanuu: KNN, pemmaromme
JIepEeBbS M UX aHCAMOJIH, JIOTUCTHYECKAs! PEerpecCusl.

Llenu: npuMeHEeHUE U OLIEHKA AJITOPUTMOB KJIACCU(PHUKALHH.

3ananue:

Paznenute naracer Ha oOy4aroImuil U BaJUIALUOHHBINA C COXpaHEHUEM MPOIIOPIMIA KJIACCOB.
Knaccuduimpyiite Touku u3 naracera ¢ nmomoinsio aaroputMoB KNN, jgoructudeckoi perpeccum,
CART, cnyuaiinoro neca, CatBoost. IloxbGepute ny4imme mapameTpsl aJIrOPUTMOB CIIOMOIIBIO
BaJIMJaUMOHHONW BbIOOpKH. CpaBHUTE BpeMsi pabdOThl aIrOPUTMOB M 3aBHUCHUMOCTh  OT
npenoopaboTKU JaHHBIX.

JIP1.3 UHcnonp3oBaHWe M OIEHKa alropuTMoB perpeccuu. Ilogbop onTuManbHBIX
HapaMeTpOB PErPeCcCUi.

Llenu: u3ydeHue alropuTMOB PETPECCHH.

3amanue:

[TpuMeHnuTe MeTO TMHEHHON perpeccuu A pelieHus 3a1aun Ha natacere. Jlo6aBbTe B
JlaTaceT MOJIMHOMHUANbHBIC IPU3HAKU. J{00aBsiiiTe MpU3HAKHY TTOKa HE YBUIUTE IepeoOyueHre Ha
BanuannoHHoMaaracere. [Ipumenure rpeOHeByto perpeccuto 1 LASSO, uyTo0Obl n36aBUTHCS OT
nepeooy4eHus.

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

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

3amanue:

1 OnTUMU3MpYHTE JTHHY MaplIpyTa B 3aa4e KOMUBOSDKEpa C TIOMOIIIBIO AITOPUTMOB

hillclimb, omxura u renerndeckoro anroput™a. BeiBemuTe NONMydUBIIUICS TYTh U €TI0

JUTUHY.

2. Onrtumu3MpyiiTe TUIEpHapaMeTpbl alropuTMa MAIIMHHOTO OO0ydeHHst (Ha BBIOOp) C

MOMOIIBIO  CIIy4aifHOTO TOWCKa, MOoWcKka Mo perretke, amroputma hillclimb, renerudeckoro
AITOpUTMA.

JIP2.1 Knaccuduxkamms nzo0pakeHuit U TpaHchepHoe o0ydeHHe.



[enu: nzydeHne METOI0B TIIyOOKOTO OOyUeHHsI 1711 pabOThI ¢ N300paKEHUSIMH.

3amanue:

3arpy3uTe naraceT M CO3/ailTe UTepaTtop I MOJEIH TIIYOOKOTO OoO0ydeHus. 3arpy3ure
npenooydyennyo Ha ImageNetceprounyio cerb (AlexNet, VGG wiun ResNet) u mobGaBbTe K
backbonenonHocBsa3HbIi c0it s 00ydeHus. OOydnuTe HEHPOHHYIO CEeTh Ha, BU3yaIW3UPOBAB
rpadpuk (yHKIMM MOTeph Ha oOyyaromed W BaIMAALMOHHON BBIOOpKe. Peammsyiite Monmynb
MPUMEHEHUS] HEUPOHHOM CeTH K JaHHBIM, POBEPHTE KaUeCTBO OOYUEHHS HA TECTOBON BHIOOPKE.

JIP2.2 PaGora ¢ TekcTaMy U MX BEKTOPHBIMH MPEICTABICHHUSIMH.
I{enu: uzydyeHne Mozesiel BEKTOPHOTO IPECTABICHUS TEKCTOB.
3anaunue:
Ckauaiite npenoOy4eHHbIe BeKTopa /uist cioBapsi. C moMoIbo 1000ro kiaccudukaropa
marmnuaaoro ooyuenust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCTHI U3 JaTacera Imo CyMMe
BEKTOpoB ci1oB. Kitaccuduuupyiite TekcTsl ¢ nomorubio LSTM cetn.

JIP3. 1 Ilpumenenune Q-Networks s perieHus mpoCcThiX OKPYKESHUH.

Llenu: n3ydyeHne NpuMeHeHUs: 00y4EeHUs ¢ MOAKPEIUIEHUEM JUIsl peIlieHnH 3a1a4 KOHTPOJIS.
3ananue:

OO0y4nTe IPOCTYIO NONHOCBSI3HYI0Q-CceTh Il pelieHus okpyxkenus: LunarLander.

[Tponienypsl OLleHMBAaHUS 3HAHUN, yMEHUH, (GOPMBI M OpPraHU3alMs TEKYIIEro KOHTPOJISA
yCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTalluu 00y4yarounuxcs

Texylmuii KOHTPOJb YCIIEBAEMOCTH M IIPOMEXYTOYHAs aTTECTallMsl CTYINCHTOB BENETCS B
cootBeTcTBUM ¢ [[07105KEHNEM O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTECTalluu
00pa3oBaTebHON OpraHu3aIlu

Texkyumuii KOHTPOJIb yCIIEBAeMOCTH

Monyne nenutcs Ha 1Ba Onoka. Kaxaplil 670K BKIIOYaeT B ce0sl M3ydeHUE 3aKOHUEHHOTO
paznena, yactu Mopyis.

Texkymuii KOHTpoab M0 MOJYNI0 OCYILECTBISIETCS MO KaJleHJapHOMY y4yeOHOMY Tpaduky.
Cpoxu koHTponbHBIX Meponpustuii (KM) wu cpoku mnonaBeneHuss HUTOroB no Mopymito
oroOpaxkatoTcsi B pabouux y4yeOHBIX miaHax Ha cemecTp. CTyIOeHT JOJKEH BBIIOJIHHUTH BCE
KOHTPOJIBHBIE MEPOIPUATHS, MPEAYCMOTpPEHHbIE MOAyJIeM K yKa3aHHOMY CpPOKY, ITOCJIE 4YEro
IpernoJiaBaTesb MPOCTaBiIsIeT OaJUIbHbIE OLIEHKH, HaOpaHHbIE CTYJIEHTOM I10 pe3yiIbTaTaM TEKYILEro
KOHTPOJI YCIIEBAEMOCTH 110 Moayito.

KoHTponbHOE MEpONpUATHE CUHUTAETCS BBIOJHEHHBIM, €CJIM 3a HEro CTYACHT IOJIy4HJI
OLICHKY B Oajjax He HW)XK€ MHHHMAaJbHOM OILIEHKH, YCTAHOBJIEHHOM NHporpaMMoil Monyis IO
JAHHOMY MEPOIPUATHIO.

CTyneHThl, HE ClIaBLIME KOHTPOJIbHOE MEPOIPHUITHE B YCTAHOBJIEHHBIN CPOK, MPOJOJIKAIOT
paboTaTh HaJl HUM B COOTBETCTBHE C MOPAIKOM, IPUHATHIM 00pa30oBaTeIbHON OpraHu3anuei.

IIpomesxkyTouHasi arrecTanus

DopMOH IPOMEKYTOUHOU aTTECTALMU 110 MOIYIIIO SBJISETCS 3a4eT.

OuenuBanue Mopayns BeneTcss B COOTBETCTBUU C [loNOKeHHMEM O TEKylleM KOHTpOJe
YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAIlMU CTYACHTOB 00pa30BaTeIbHOM OpraHu3alny.

HanpuMmep, MeToAMKA OLIEHKH 110 PEHTHHTY

CryneHT, BBINOJIHUBIIMNA BCe MIPEYCMOTPEHHBIE YU€OHBIM IJIAHOM 3aJ[aHus U CIaBILINHA Bce
KOHTPOJIBHBIE MEPOTIPUSTHS, IOJIy4aeT UTOTOBYIO OLIEHKY 110 MO0 32 CEMECTP B COOTBETCTBUU
CO CIEeAYIOLIEN IIKAJIOW:

PeiiTunr OneHka Ha 3a4eTe
85-100
71-84 3aueT
60-70
0-59 Heszauger




Pefitunr crynenTa mo Mojyiio 3a cemecTp onpezesnsercs Kak cymma 0aioB, MOJTYYEHHBIX UM 3a
Bce Osoku Mopynsi, 1 0aJUToB 3a MPOMEKYTOUHYIO aTTEeCTaINi0. MakCUMallbHOE KOTUYECTBO
6ayutoB 32 Moys B ceMecTpe ycTaHaBimuBaeTcst paBHbIM 100



