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1. Ilesiu ocBOEHUSA TMCIUNIUHBI

Lenpro uzydeHus TUCHUTUIUHBI «CHCTEMbI UICKYCCTBEHHOTO MHTEIIEKTay SBIIICTCS (popMHUpoBaHHE
KOMIIETEHITUM B O0OJACTH TPUMEHEHHS HWHTEIUICKTYalbHBIX HH(MOPMAIMOHHBIX CHUCTEM IS
penieHus mpodecCuOHAIBHBIX 3a/1a4.
3ajaun AUCIUTUIMHBL:
— 03HAKOMUTH C COBPEMEHHBIMU 00JIACTAMH MCCIICIOBAHUS 110 UICKYCCTBEHHOMY UHTEIIJICKTY U
chepaMu MPWIOKECHHST SKCIIEPTHBIX CHCTEM;
— MO3HAKOMUTH C KOHIEMIUSIMH, COCTABISIOIMIMMH OCHOBY COBPEMEHHBIX CHCTEM HCKYCCTBEH-
HOT'O MUHTEJUICKTA;
— UBJI0KUTHh TEXHUYECKHE TTOCTAHOBKM OCHOBHBIX 3a/1a4, PEIIAEMbIX CHCTEMaMU UCKYCCTBEHHOTO
WHTEIUICKTA;
— MO3HAKOMUTH C OCOOCHHOCTSIMH MIPAKTUYECKOTO MCIIOIB30BAHMS WHTEIUICKTYalIbHBIX HH(pOpPMa-
[IUOHHBIX CUCTEM B 007aCTH MHMOPMAITMOHHON 0€30MaCHOCTH.

2. Mecto nucuumiannsl B ctpykrype OIIOII 6akanaBpuara
]_II/IKJ'[, K KOTOPOMY OTHOCUTCA JUCHHUIIJIMHA:
b1.O/J1. «CucteMbl HCKYCCTBEHHOTO UHTEIIJIEKTA

3. Pe3yabTaThl 0CBOEHHS TUCHMILTHHBI (MOayJis1) «CHCTEMBI HCKYCCTBEHHOTO MHTEIICKTa)
[Ipouecc n3yyeHus: TUCUUIUIMHBI HapaBieH Ha (OPMHUPOBAHME AIIEMEHTOB CIIEAYIOUINX KOMIIEe-
teHumit B cootBeTcTBHH ¢ PI'OC BO no nanHOMY HanpaBJIeHUIO:

Kon HaunmeHoBaHue Kon, HanmMeHOBaHHEe WHANKATOPA TOCTHKEHUSI
obmenpodec-| 00uenpodeccuonatb- o0 enpogeccHOHAILHON KOMIETEeHHH
CHOHAILHOI HOIi KOMIeTeHIUH
KOMIETEHIN Y
OIIK-7 Cnocoden nmonumatp | OIIK-7.1 IIpumensTs |3HATH: OCHOBHEIE
MPUHIMIBI pA00THI | OCHOBHBIC CPAaBOYHBIC 3HA- TpeOOBaHHS
COBpPEMEHHBIX Husl, TogeccHoHaNbHbIe [MHPOPMALMOHHON 0e3-
UH(OPMAITHOHHBIX 0a3el JaHHBIX, TpeOOBaHHUS |ONIACHOCTH, B TOM 4YHCJIC
TEeXHOJIOTHil 1 HC- UH(POPMAITHOHHON 0e3- |IA  3aIIKMTBI  TrOCyHap-
[0J1b30BaTh UX JJISl | OIMACHOCTH, TIPHHIMIBI |CTBCHHOM TaifHbL,
pelneHus 3a1a4 NPo- | ananu3a HHGOpMAITHH; Ymerb: coOmopate mpa-
(eccHoHAILHOI Jes- | | BWJIa TEXHHUKH Oe30macHo-
TEeJIbHOCTH CTH u
TUTHUCHHU-
Yeckue PEKOMEH TaIiK
npu UCTOJIb30BAHUH
cpenctB UKT;
Baaners: HaBBIKAMU
UCTOJIb30BaHHUS
COBPEMEHHBIX
WHGOPMAITUOHHBIX TEXHO-
JIorui Ut
peleHus npoecCuOHANb-
HBIX 33]1a4.
OIIK-7.2 Hcnonb3yer |3HaTh: cOBpeMEHHBIE Cpell-
COBPEMEHHBIE cTBa MH(POPMALMOHHOTO 00M¢
nH(GOPMAIIMOHHBIE TEX- |Ha, 00eCIeYrBarOLIKe Olepa-
HOJIOTUU JJI1 CaMOpa3-  |LUH 10 cO0py, XpaHEHHUIO,
BUTHS W Tpodeccro- [HaKoreHHro, 06padoTke,
HAJILHOM JIEATENILHOCTH, |IPOAYIMPOBAHUIO, Eperade




U JEJI0BOTO OOIIECHHS; M UCIOJh30BAHUIO HH(pOpMa-
LMK, a TAKXKE BO3MOXKHOCTh
JOCTyTa K HHPOPMAITHOHHBIM|
pecypcaM KOMITbIOTEPHBIX
CeTel;
YMeTh: coONIONaTh mpa-
BHUJIa TEXHUKU 0€30I1aCHO-
CTU U TUTUCHUYECCKUC pe-
KOMEHIAIMU [IPU UCTIOJIb-
3oBaHuu cpencts  UKT;
HCIIOIL30BaTh 0a3oBEIE
3HAHUS U YMEHHUE YIIpaB-

JIATh

pelieHus Uccles1o-
BaTENIbCKUX 3ajJau; Bia-
AeTh: HaBbIKamMu 3 ¢ex-
TUBHOI'O IIPUMCHCHU A
WH(POPMAITMOHHBIX 00pa3o-
BaTEJbHBIX PECYPCOB B
yueOHO e TENTbHOCTH.

uHpopManuen IS

OIIK-7.3. Brnaneer |3mare: ocHOBHBIE
KYJIbTYpOi 0n6- |TpeGoBaHus UCTIONB30-
auorpapuuecKux Uccie- |Banus oubiamorpaduye-
JOBaHUN W (OPMHUPOBA- |CKUX JAHHBIX;
HUs ~ Oubnuorpadude- |Ymernb: coOmoaaTh MpaBu-
CKUX CIIMCKOB. sa ohopmiieHus: Ouo-
JuorpaduUecKoro Crmcka;
Baapers: HaBBIKAMH HC-
HOJIb30BAHUSI  COBPEMEH-

HBIX

TEXHOJIOTUH U KYJIbTYypoOu
oubarorpauIeCKUx  HMc-
CIEIOBaHUM.

UH()OPMAITHOHHBIX

Konx npodec- | HammenoBanue mpo- Ko, HauMeHOBaHH e HHAMKATOPA T0CTHKEHHS IPO-
CHOHAJIBHOI deccuonanbHoOM ¢eccuoHATIBLHONH KOMIIETEHIIUHT
KOMIIETeHIINH KOMIIETCHIIUUN
Crnoco6en ucnonb3o- | IIK- 10.1. Tlonumaer npuHIm- [3HaTh: Meroas! paspa-
BATh 3HAHWE OCHOBHBIX | 11 jocTpoeHNs U OCHOBHBIE — |OOTKH OPUTHHAIBHBIX
IIK-10 METOJIOB HCKYCCTBEH-

HOT'0 MHTEJUICKTA B I10-
cleayrolei npogeccu-
OHAITLHOM JIeSITENIbHO-
CTH B KaueCTBE Hay4-
HBIX COTPYJHUKOB,
npernoaBaresnei oopa-
30BaTEIbHBIX OPraHu-
3anui BbICIIEro 00pa-
30BaHMsI, NHKEHEPOB,

TCXHOJIOT'OB.

METO/Ibl CUCTEM MCKYCCTBEH-
HOT'O MHTEJIEKTa U MPUMEHSET
uX JJIs peuieHus 3aaad npodec-
CHUOHAJILHOM NI TEIbHOCTH;

aJTOPUTMOB H
MPOrPaMMHBIX pellre-
HHH C UCTOJb30BAaHUEM
COBPEMEHHBIX TEXHO-
JIOTUH

IIK- 10.2. Vccnenyet Hampas-
JCHUS TIpUMEHEHUs CHCTEM
HCKYCCTBEHHOT'O MHTEJJIEKTa

JUIS pa3TUYHBIX MPEAMETHBIX
obOmacTeii;

YMeTb: craBUTH 3374
YM ¥ aJAlTHPOBATH MeH
TOABI W  AITOPUTMb
MAIIMHHOTO 00yYeHHUs

IIK- 10. 3. BriOupaer
KOMILIEKCHI METOJIOB U
UHCTPYMEHTAJIBHBIX CPEICTB
UCKYCCTBEHHOT'O UHTEJJIEKTa
JUIsL pelIeHus npodeccruoHab-

Baaners: nocranos-
KOIi 3aj1a4 110 aanTa-
UM WIH
COBEPIIEHCTBOBAHUIO
METO/IOB H aJITOPUTMOB
IS peleHus




HBbIX 3a1a4 B 3aBUCUMOCTHU OT
0COOEHHOCTEH MPEeIMETHOM
obmactu.

METHOU 00J1acTH

KOMILICKCA 3a4a4 HNPCa-

4. CTpyKTYypa M coJep:KaHHe JUCHUTLIHHBI (MOAYJI5)
4.1. CTpyKkTypa IMCUHMIJIMHBI (MOAYJIfA)
OO0mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISICT 2 3aU€THBIX SIUHUII, /2 YacOB.

n/n

Buanbl yue6Hoii pa6oThl, BKJIIOYas caMo-
CTOSITEJIbHYIO Pa0oTy CTYACHTOB M TPY-

JI0eMKOCTH (B 4acax)

D opMBI TeKYIIET0

KOHTPOJISI yCIIEBAEMOCTH

(no nedenam cemecmpa)

®opMa NPOMeKYTOTHOMH

KonTakTHasn CamocTosiTes1b-
aTTecTAlMK (O cemecm-
pabora Hasi padora pam)
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BBeneHne B HCKyCCTBEH-
HBIM MHTEJUICKT U OCHOB-
HBIC METOJIBI MAITMHHOTO 101 10| 8 8
00y4eHus 1711 paboThHI C
TaOJUYHBIMM TaHHBIMU
Cucremsl TI1y00KOTO A 4| 6 7
00y4eHUS
OO6yuenue ¢ a4l ala 3
MO JIKpETLIe- HUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma
(npoexm)
Tloozomoska k ax3ameny
OOr11ast Tpy10eMKOCTb, B [IpoMexyTOdHas at-
Jacax dopma
72|18 | 18| 18 3ager *
18 ™
3a4ger ¢ OLEHKOI
DK3aMeH

4.2. ConepsxkaHue JMCUUILIMHBI (MOTYJI51)



HarmeHoBaHMe Moaynsa, cogeprKaHue

Yacsbl

«BBegeHue B UCKYCCTBEHHbIM UMHTENJIEKT M OCHOBHbIe
MeToabl MAalUMHHOIro oby4yeHusa ana pa6ortbl ¢ TabaMy-
HbIMM OAHHbIMM>

Jlekyumm
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1.1-1.5

[OnmroHanbHO: MaTeMaTHYCCKHM JTUKOE3 10 3JIEMEHTaM MaTeMaTH4e-
CKOM CTaTUCTUKH, JIMHEHHOU anreOpbl 1 MaTEMaTUUYECKOIO aHaIu3a. |
OcHOBHBIE 331a4H CUCTEM HCKYCCTBEHHOTO MHTEIUIeKTa. Kimaccuduka-
1us, Kiacrepusanus, perpeccus. TUNbl MallMHHOTO OOYYEHUS: C Y4H-
TesneM, 0e3 yuuTesl, ¢ YaCTUYHBIM MPUBJICUEHUEM YUUTENS, 00ydeHue ¢
MOAKPETIIICHUEM.

Knaccugukanus Ha npumepe anroputMma k-ommkaimux coceneit (kNN)
[OnmmonanbHo: BeICTphINE moOWCK  Omkamux cocenei.]. MeTtpuku
OlleHKH KJaccudukaiuu: nmoiaHora, TouHocts, Fl, ROC, AUC. Bammina-
LIMOHHAsA U TecToBas BbIOOpka. Kpocc-Bamumanus. Pabora ¢ kareropu-
THHBIMU TIPU3HAKAMH.

Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 - xoadduru-
€HT JeTepMHUHAaNMK. JIMHENHas perpeccusi, NOJIMHOMHUAIbHAS PErPECCHS.
[lepeoOyuenne wu perynspusanusi, TpeOHeBas perpeccus, LASSO,
Elastic- Net.

Jluneiinpie Monmenu mis kinaccudukanuu. [leprienTpoH, JOrUCTHYECKas
perpeccusi, HOJIHOCBSI3HbIE HEMPOHHBIE CETH, CTOXaCTUYECKUN T'PaJUEHT-
HBIM cIyck M oOpaTHOE paclpoCTpaHEeHUEe IpaaueHTta. Perymspuzanus
JIU- HEWHBIX MoJieNel Kiaccu(uKalunu.

Knacrepusanus, k-means, k-means++, DBSCAN, ariomepaTuBHast Kia-
crepu3anus. METpUKH OLIEHKHU KJIAaCTEPU3ALIMH.

ANTOpUTMBI, OCHOBaHHBIE HAa IPUMEHEHUH pEHIalOUIUX JIEPEBbEB.
Kpure- pun paznenenus ysna: nHGOPMAIIMOHHBINA BBIUTPHIII, KPUTEPHI
JikuHaU.  AHcaMOnM  pemIaroImmMX — JIEPEBbEB:  CIYYalHBIA  Jiec,
IpaJueHTHBINA Oy- CTUHT.

Meton onopHbix BekTopoB. [Ipsimas u obpatHas 3agaua. Onpenenenue
OIOPHBIX BEKTOPOB. A NEpHBIN TPIOK.

Haunbiil GaitecoBckuii kiaccudukaTop. MeTopl OIICHKH pacrpeserie-
HUs Ipu3HaKoB. EM-ajiroput™ Ha npumepe CMecH rayccuaH.

Mertoapl Ge3rpaJueHTHON ONMTHMHU3AIMK: ciydaiiaeiii momck, hillclimb,
OT)KHI, TCHETUYECKUI aJTOPUTM.
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JlaGopaTopHblie padoThI

JIP1.1

Mertoiel paboThl ¢ Tabaumamu B Python. Arperanus u Busyann3arust
naHHbIX. [IpoBeIcHIE IEPBUYHOTO aHAIM3a JAHHBIX.

N| G0

JIP1.2

CIOJIb30BAaHUE U CpaBHEHHUE ATOPUTMOB Kitaccuukanuu: kNN,
pelapre AepeBbess U UX aHCaMOIIU, JIOTUCTUYECKAasi perpeccusi.

JIP1.3

Hcnonbs3oBaHue M OLIEHKAa alrOpUTMOB perpeccuu. [logbop onrtumans-
HBIX
I1apaMeTPOB PErPECCUU

JIP1.4

OHTI/IMI/BaHI/IOHHHe 3alaui U UX PCIICHUA. HO,I[60p runeprapaMmeTpoB
AITOPUTMA C TIOMOIIBIO METONOB OINITUMU3AIINH.

IIpakTuka

11P1.1

HpOFpaMMHO'aJ'IrOpI/ITMI/I‘{eCKOG OCBOCHUC MaTCpUajia

- -

CamocrosiTesbHast pabora

CP1.1

[IpopaboTka yaeOHOTO MaTepuana JeKIuit

CP1.2

ITonroToBka K 1ab0paTopHBIM paboTam

CP1.3

IToaroropka k pY6C)KHOMy KOHTPOJIIO

CP1.4

Jlpyrue BUbI CAMOCTOSITETTLHON paboThI




2 Jleknun 4
2.1- | Heiiponnsie cetn. @yHKIIMM OMNOKN HEHPOHHBIX CeTel 1 00yUueHHE ¢ 4
2.3 MOMOIIBI0 00PaTHOTO pacmpocTpaHeHus rpaaueHTa. [lonsaTue 6314a u

SMOXH.

PaboTa ¢ n300pakeHUsIMH € TIOMOLIbIO HEUPOHHBIX ceTeil. CBepTOYHbIE

HelipoHHble ceTu. Onepaimu cBepTok, Max-pooling. TlonynspHeie apxu-

TEKTYpHI CBEpTOUHBIX HelipoHHBIX cereil: AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpanchepnoe oOyuenue.

OO0paboTka TekcToB. PaboTa ¢ €CTeCTBEHHBIM SI3BIKOM C ITOMOIIBIO HEM-

pPOHHBIX cereil. BekTopHble mpencraBieHus Juisi Tekcra: Word2vec,

skipgram,

CBOW, fasttext. Pexyppentnsie neriponnsie cetu, LSTM, GRU.

Tpaucdopmepst, BERT, GPT.

JlabopaTopHble padoThI 6
JIP2.1 | Knaccuduxkanus nzoopaxenuit u Tpanceprnoe oOyueHue. 3
JIP2.2 | PaboTa ¢ TeKCTaMu U UX BEKTOPHBIMU MIPEICTABICHUSMH TEKCTOB. 3

IIpakTuka 4

1P [IporpaMMHO-aNrOpUTMHYECKOE OCBOCHUE MaTEpHUaIIa 4
2.1

CamocrosiTesbHas padoTa 7
CP2.1 | [IpopaboTka yueGHOTO MaTepHraia JEKIIUMA 1
CP2.2 | [loaroroBka k 1a00opaTopHBIM paboTam 4
CP2.3 | [loaroroBka Kk pyoe:KHOMY KOHTPOJTIO 1
CP2.4 | /Ipyrue BuJbI CAaMOCTOSITENIBHOM pabOTHI 1

«O0yueHue ¢ NoAKPETIICHUEM

3 Jlekuuu 4
3.1- [TonsiTusa arenra, cpebl, COCTOSIHUSA, NEUCTBUN 1 Harpaabl. yHKIuA
3.2 nennoct cocrostaus (Valuefunction) u ¢yskius kauectBa aeiicTBUS

(Qfuntion).
OnTumMu3anusi CTpaTeruu ¢ MOMOIIbI0 MAaKCUMU3ALUU (PYHKIUNA IIEHHO- 4
CTH U KadecTBa. Q-00ydyeHue.
I'ny6okoe o0yuenue ¢ moakperuiennem. Deep Q-Networks, Actor-critic.
st yposus axcniepTHbIin: REINFORCE, A2C, PPO, DDPG.
JlaGopaTopHblie padoThI 4
JIP3.1 | Ilpumenenue Q-Networks mis pereHus mpoCcThIX OKPYKCHHIA. 4
IMpakTuka 4
np [IporpaMMHO-anropuTMHUYECKOE OCBOCHUE MaTepuraa 4
3.1
CamocTtosarenbHas paboTta 3
CP3.1 | [IpopaboTka yueOHOTO MaTepuana JeKInun 1
CP3.2 | IloarotoBka k 1abopaTopHbIM paboTam 1
CP3.3 | IlogroroBka K pyoe:KkHOMY KOHTPOJIIO 0,5
CP3.4 | [Ipyrue BUIbI CAaMOCTOSITEIBHOM paObOTHI 0,5

5. Odpa3oBaTeibHbIE TEXHOJIOTHHU
B mpouiecce npenonaBanuss Moayns UCIONB3YIOTCS CIEAYIOUIUE METO/bI, CPEACTBA U OOHOBIIS-
eMoe MPH HEOOXOIMMOCTH MPOTPaMMHOE o0ecrieueHrue NHHOPMAITMOHHBIX TEXHOJIOTHil:
— e-mail nmpenonaBarens;
— DIEKTPOHHBIE YIeOHO-METOAMYECKUE MaTeprabl sl 00eCreYeHNs] CaMOCTOSTETHHON paboThI
CTYJCHTOB;



— CHHCOK CaToB B ceTu «VMHTepHET» IS MOMCKA HAyYHO-TEXHHUUECKON MH(OpMALIMU 0 pa3ienam
JUCLIUIUTUHBL;
— MaKeThl MPUKJIAJHBIX IPOrpaMM, Hanpumep, pytorch.

6. YueOHO-MeTOAMYeCKOe OfecrieyeHHe CaMOCTOSITeIbHOM padoThl cTy1eHTOB. OueHoYHbIe
CpeCTBa JJIsl TeKylIero KOHTPOJS YyCIeBaeMOCTH,IIPOMEKYTOYHOH aTTecTAUMH IO HTOram
OCBOCHHMS TUCHUIIHHBI.

Ana obecnevyeHna caMoCcTosTeIbHOM paboTbl CTYAEHTOB Mo Moay/ito chopMMpoBaH
MEeTOAMNYECKMIM KOMMJIEKC, BKJ/IHOYAOL MM

B ceba cneaywouwme y4yebHo-MeToAUYECKME MaTepmalbl:

1. NMporpamMma Kypca.

2. YYEOHMKMN 1 yyebBHble Nocoobums.

3. CNM1COK aapecoB calToB B MH(POPMALMOHHO-TE/IEKOMMYHMKALMOHHOM CEeTH
«HTepHeT» (aanee

- ceTb «MHTEepHeT~»), coaepKalwmx akTyasibHYy0 MHpOopMaumio no 6,1o0kamM Moayns.
Buéanorpadpmyeckme CCbisIKM Ha yY4ebHble M34aHMA, BXOAALWME B METOANYECKUMA
KOMMJIEKC, NPpUBEAEHbI B NepeyHe OCHOBHOM M AOMOJIHUTENIbHOM YY4e6HOM
IMTepaTypbl, HE06X0AMMOM A/ ocBoeHMa Moaynsa (pasaen 7).

K Aono/IHMTEeNIbHbIM MaTepMasiaM TaKXKe OTHOCUTCA NepeyvYeHb pecypcoB ceTH
«MHTEepHeT», pEKOMEHZYEMbIX A1 CAMOCTOATE/IbHOM PaboTbl MPU OCBOEHUMU
Moayna (pasgen 7). CTyaeHTbl NOy4aroT AOCTYN K YKa3aHHbIM MaTepuasiaM Ha
nepBoM 3aHATMM No Moayito.

7. Y4eOHO-MeTOAHYECKOEe U MATEePHAJIbHO-TEXHHYECKOe obecneyeHue TUCIUIIMHBI(MOTY-
Jast)

7.1. YueOHasi iuTepaTypa:

OcHoBHas1 JInTepaTypa no MoayJio

1. Mamunnoe oOyuenue. Hayka 1 HCKyccTBO OCTPOEHUS aITOPUTMOB, KOTOPBIE
M3BJICKaIOT 3HaHuA U3 JaHHbIX. [letep @nax. JIMK Ilpecc. 2015.

2. TI'mybokoe oOyuenue. [lorpyxenue B mup HelipoHHBIX ceTeit Hukonenko Cepreit
Hropesuu, Kagypun A. A. | Hukosnenko Cepreii Uropesuy, Kagypun A. A.

3. O6yuenue ¢ noakperutenuem / Carron Puuapn C, Bapro Duapro I'., IMK IIpecc, 2020.

JdonmosiHuTeIbHBbIE YUeOHbIE MATEPHAJIbI
1. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa : yueOHoe nmocobue / E.B.bopoBckas, H. A. JlaBbinoBa. 4-
e u3.,nekTpoH. M.: JlabopaTtopus 3uanui, 2020. 130 c.
HckyccTBeHHBINM HHTEILIEKT ¢ mpuMmepaMu Ha Python. [[xomulIpatuk. Bunbsame. 2019.
3. Ilpuknagnoe mamuHHOe oOyueHue ¢ nomomibio Scikit-Learn, Keras u TensorFlow: xonuenumy,
WHCTPYMEHTBl U TEXHUKH JJISl CO3JaHMsI MHTEJUIEKTYalIbHBIX cUCTeM , 2-¢ u3nanue. KepouOpe-
nbeH. J{manektuka-Bunbsame. 2020.
Xenpuk bpunk, [Ixxo3ed Puuapne, Mapk ®esepond «Mammmnanoe odyuenue», [Iurep 2017.
Kak yuntcs mammna: PeBostorus B 001acTH HEHPOHHBIX ceTel U ri1y0okoro ooyueHus. Sx
Jlexyn. Ansninaa PRO. 2021.
6. I'poxaem rirydokoe oOyuenue. Duupro Tpack. [Turep. 2019.
O6yuenue ¢ noakperuieanem Ha PyTorch. Coopuuk perentos. Ocu JIro. JIMK Ilpecc. 2020.
8. https://spinningup.openai.com/en/latest/

o & n
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7.2. AuTepHeT-pecypcehl



[IpuMepHBIi IEpeYeHb PECYPCOB CETH «MHTEPHET», PEKOMEHAYEMBIX IIPH OCBOCHUM MO
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenwue B MamuHHOe 00ydenue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/ promo )
3. Crnenmanuzanusi MammnaHoe 00y4eHre U aHAIN3 JaHHBIX OT «MOCKOBCKUH (PU3HKO-
texuudeckuit nactuTyT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s nposeaeHus copeBroBanuii mo DataScience( https://www.kaggle.com )

7.3. TlporpamMMHoOe oGecrieyeHue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
— Microsoft Office 2007, 2010, 2016
— Antuupycuoe 10 Kaspersky endpoint security
— CnpaBoyHo-nipaBoBas cucrema “T'apant”

7.4. MartepuajbHO-TeXHHYeCcKOe o0ecnieyeHne
Onucanue MaTepuaabHO-TeXHNYECKOH 0a3bl, HEOOXOAUMOI/IJIA U3yYeHHUS MOYJIAA

[Tepedyens MaTepraTbHO-TEXHUYECKOTO 0OecTieueHust Moayrst

Ne n/n| Bup 3ansituit Bun n HaumeHnoBanue o0opy0BaHUs

1 |JlexuuoHHbIE AymauTopun ¢ MyJbTUMEINHHBIMUA CPEICTBAMH, CPEICTBAMHU 3BY-
3aHATUSA KOBOCIPOU3BEACHHS U UMEIOIIUE BbIX0O B ceTh «HTepHET. [ToMe-
LIEHUS JUIs IPOBENIEHUS ayAUTOPHBIX 3aHATHI, 000py10BaHHBIE yueo-

2 |Jlabopatop- KomnproTepHsIil K1acc ¢ KOMILUIEKCOM ITPOTPAaMMHBIX CPEACTB, O3BO-
HbIE pabOTHI JSIONINX KaXJA0OMY CTYIEHTY pa3pabaThiBaTh MPOTrpaMMHbIE peain3a-
LMY IPAKTUYECKUX 3a/1a4 B X0/I€ BHIMIOIHEHUSI Ta00OPaTOPHBIX padoT

3 |Camocrositens- |bubnuoreka, nMeronias paboure Mecrta AJis CTYJICHTOB. AyIUTOPHH,
Has pabora OCHAIIIEHHBIC KOMITBIOTEPAMH C JJOCTYIIOM K ceTH « HTepHeT»

4 |IIpakTuka KoMmmbroTepHblii KJ1acc ¢ KOMIUIEKCOM IIPOTPaMMHBIX CPEICTB, MO3BO-
JSIONINX KaXJA0OMY CTYIEHTY pa3pabaThiBaTh MPOTrpaMMHbIE peain3a-
[IUU MPAKTUYECKUX 3a/1a4 B X0JI€ BHIMOJIHEHUS Ja00paTOpHBIX paboT



http://www.kaggle.com/

Pabouast mporpamma IUCIMIUIMHBI COCTaBIIEHA B COOTBETCTBUU ¢ TpeboBanmsimu OI'OC
BO mno wnanpasnenuto mnoarotoBku 06.03.01 Buosiorus, upodunsb «OOmas OHOIOTH

(ypoBeHb BbICIIETO OOpa3oBaHUs), YTBEPKICHHOIO MpUKa3oM MuHHCTEpCTBAa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot «7» _asrycta 2020 1. Ne 920

[Iporpammy cocraBuiI:
K.p-m.H., morieHT  KokypxaeBa P.M-b.
(momxHOCTH, ®©.1.0.)

[Iporpamma onoOpeHa Ha 3aceaHuM Kadeapsl «buosorusa»
IMpotokon Ne 9 ot «21» wmrons 2023 roxa

[Tporpamma o100peHa YueOHO-METOIUIECKUM COBETOM (haKyJIbTeTa YKOHOMUKH W YIIPABIICHUS
[Tporokos Ne 9 ot «23» utons 2023 roga

[IporpamMma paccMoTpeHa Ha 3aceflaHud Y 4e0HO-METOAMYECKOr0 COBETa
yHuBepcuteta [Iporokon Ne 10 ot «28» utons 2023 rona



Caelennsi 0 nmepeyTBep:KIeHUN NMPOrPaMMbl HA OUYepeIHOIl y4eOHbIN rojl U perucrpa-
A U3MEHEeHUu !

VYuebublii | Pemenue xaden- BueceHnHble M3MEHEHUS [Tonmuce 3aB. Kaden-

roj pBl poi
(Ne mpotokorna, nata)

®OH/J OHEHOYHbBIX CPEIACTB AJIA TIPOBEJEHUSA TEKYIIETO
KOHTPO.I1 YCIEBAEMOCTHA U TPOMEXYTOYHOM ATTECTAIIUA
OBYYAIOIIUXCH ITO MOAYJIIO « CUCTEMbBI UCKYCCTBEHHOI'O
HUHTEJIVIEKTA»

OIIMCAHHUE HOKA?.A"EEJIEfI N KPUTEPUEB OLIEHUBAHUSA
KOMIIETEHIIUU HA PA3JIMYHBIX 3TAITAX UX
OOPMHUPOBAHMUA, OIIMCAHHUE HIKAJI OHEHUBAHUA

®onx oneHounbiX cpeacts (POC) npemycMaTpuBaeT CIeayroIIee:

— OITMCaHWE KOMITJIEKCA MOKAa3aTeeil — JECKPUIITOPOB OCBOCHHUSI KOMITETCHIINN B BHJIE
pe3y/IbTaTOB OOYUYCHHUS, KOTOPBIE CTYACHT MOKET MPOIEMOHCTPUPOBATH (

— (tabnuma 1). J{st KOHTPOJIST TOCTUKEHUS KAXKIIOTO U3 HUX TPETYCMOTPEHBI
OIICHOYHBIE CPEJICTBA B BHJIC BOIIPOCOB, 33aHUH U T.11.;

— 0003Ha4YcHHE KPUTEPHEB — MMPABWII IPUHATHS PEIICHHS IO OIICHKE JOCTHTHYTHIX PE3yibTa-
TOB 00y4eHHS U C(HOPMUPOBAHHOCTH KOMIICTCHITHIA.

Hanpumep, B kadecTBe IIKaJIbl olicHHBaHus npuHuMaetcs 100-0anbpHast cuctema ¢ BbIICICHHEM
(rpanmarueit) OIeHOK:

Peiirunr Onenka Ha 3a4eTe
85-100
71-84 3aueT
60-70
0-59 Hezauger

THUITOBBIE KOHTPOJIBHBIE 3ATAHUA NJIM UHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE JIJIs1 OLIEHKHA 3HAHWI, YMEHUH U (UJIN)
OIIBITA JEATEJBHOCTHU, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMHUPOBAHUA KOMIIETEHIIUI B TPOIIECCE OCBOEHUA
OBPA3OBATEJIbHOM NPOI'PAMMBI

BbIMycKHUK, OCBOMBIIMH 00pa30BaTeNbHYIO MpOrpamMMy, JOJDKEH oOianaTh
npoheccHOHATbHBIMU KOMITETEHIIUSAMH 0 TEMAaTHUYECKUM MOYJISIM IIPOTpaMMBbI:




Kon

Haunmenosanue
TEMATUYECKOTO
MOJLYJISt

PesynbTarsl 00OyueHus

BBenenue B uckyc-
CTBEHHEBIN HHTEIIEKT
1 OCHOBHBIC MCTObI
MAIIMHHOTO O0y4EeHUs
I paboThI ¢ Tab-
JIMYHBIMHU JaHHBIMH

3Hanus:

— TEOpEeTHYECKHE OCHOBBI aHAJIN3a JaHHBIX U
MaIIMHHOTO 00y4YEHUs;

— crenuduka paboThl ATOPUTMOB MAITUHHOTO OOYYEHUSI.

Ymenus:

- NPUMEHEHHE METOJI0OB MAILIMHHOIO 00y4YeHus,
MOJrOTOBKA JAHHBIX U UHTEPIPETALUs PE3YIbTATOB.

HaBbiku (ONBIT AeSITEJIbHOCTH):

- HMHTEpecyeTcsl HOBBIMU TPEHAaMHU B CBOEH mpodeccuo-
HaJIbHOM OTpAciy, pacCMaTPUBAET UX C TOUKHU 3PEHUS
IPUMEHEHHUS B CBOEH NEATENBHOCTH;

- OLIEHUBAET NPUMEHUMOCTh AITOPUTMOB, BO3MOKHbIEpHC-
KU ¥ IOCIIEACTBUSI OIINOO0K, HAXOAUT ONTUMAalIbHbIEpelIe-
HUS IS pabodnx 3a1aq

Cucrembl ITy00KOro
00y4eHUs

3Hanus:

- NPUHIMIEI 00yYSHUS U MPUMEHECHUS HEUPOHHBIX CETEH.

- apPXUTEKTYPHI ITyOOKHUX HEHPOHHBIX CETEH,
MPUMEHSIEMbIX B PEIICHUU MPAKTHUECKUX 3334
CBSI3aHHBIX C aHAJIM30M U300paKeHUN U TEKCTOB;

Ymenus:

- HACTpOWKa HEOOXOIUMOTO OKPYKEHHUS JIsl pabOTHI ¢ HEH-
POHHBIMU CETSIMH.

- TpUMEHEHHUE U JOOO0ydeHUEnpea100yIeHHBIX
HEUPOHHBIX CETEeU U3 JOCTYIMHBIX
OnbIMoTEK

HaBbiku (OnBIT J1€ATEIbHOCTH):

- BJIaJieeT HaBBIKOM MPOBEICHHUSI MOJTHOTO IIUKIa
BBIYHUCIUTENILHOTO SKCIIEPUMEHTA, OTPAXKEHHS X0/1a BbI-
MOJIHEHUS TIPOEKTA U MOJIy4YeHUS Pe3yIbTaTOB B OTYETAX
U JOKYMEHTAIINH;

- BJIaJIC€T HAaBBIKOM HCIOJIb30BAHUS CYIIECTBYIOIINX
MPOrpaMMHBIX OMOIHOTEK U MOJIeJIeH, CO3aaHus
MPOrPaMMHBIX peaan3anuil rTy00KUX HEUPOHHBIX CETeH




OO0yuenue ¢ 3HaHuA:

IO/IKpEIIEHUEM - TEOPETUYECKHE OCHOBBI M JITOPUTMBI 0Oy4EHHS C IO~
KpEIUICHUEM;

- NpUMEHEHHUE 00Y4EHHUs C MOJKPEIICHUEM /IS IPAKTU4e-
CKHUX 3a/1ad.

YMmenus:

- BBIOOp M peanu3alnys alropuTMOB 00yUEeHHUs C MO
KPETJICHHEM C YIE€TOM CHEIU(PHUKH 3a1a4n

- aJanTauMs 1 HacTpOMKa alropuTMOB OOY4YEeHHUS C MOA-
KPEIUIEHUEM I10]1 OTIPEECIICHHYIO Cpeay.

HaBbiku (ONBIT AeSITEJIbHOCTH):

- HMHTEpecyeTcsl HOBBIMU TPEHAaMHU B CBoe mpodeccuo-
HaJIbHOM OTpaciiyd, pacCMaTPUBAET UX C TOUKU 3PEHUS
IPUMEHEHHUS B CBOEH JEATEIbHOCTH;

- BJIaJICET HAaBBIKOM HCII0JIb30BAHNUS CYIIECTBYIOIIUX
MPOTrpaMMHBIX OMOJIMOTEK U MOJIENeH, CO3IaHus
MPOrpaMMHBIX peau3aluii Ha OCHOBE aJiTOPUTMOB
00y4eHus ¢ OJIKpPEIICHUEM

CpencTBa A5 OLIEHKH pa3IMYHbIX YPOBHEH (GOPMHUPOBAHUS KOMIETEHLIUN IO KATETOPUSIM
«3HATh», «YMETbY», «BIIAZIETh» O0ECIEUYUBAIOT PEATU3ALNI0 OCHOBHBIX MPUHIUIIOB KOHTPOJIS,
TaKUX KaKk OOBEKTUBHOCTh M HE3aBUCHUMOCTb, MPAKTHUKO-OPUEHTHPOBAHHOCTh, MEXKAUCUHUILIH-
HapHOCTb.

C y4eToM 3TOTr0 KOHTPOJBHBIE BOTIPOCH (3a1aHus, 3a1aun), Bxosaiue B POC, mis pas-
JINYHBIX KaTETOPUU U YPOBHEU OCBOCHUS KOMIETEHIIMI MOTYT UMETh CIETYIOIIUNA BU/L.

3HATD Ilpu-
Mephbl:
Tunsl 3a1a4 MAIIMHHOTO O0YYEHUS U KJIACCHI AITOPUTMOB, K HUM ITPUMEHSIEMBbIE.
2. OcHOBHbIE HaMpaBJICHUS PA3BUTUS UCCIIEIOBAHUI B 00JIaCTH CHUCTEM
HCKYCCTBEHHOT'O MHTEJUIEKTA.
3. Teopernueckrue OCHOBBI aJITOPUTMOB MAIIUHHOTO O0Yy4EHUS.

=



MuHHCTepCTBO HAYKH U BhIcIIero odpaszosanust Poccuiickoi
®enepannu PI'bOY BO «MArymckmii
rocyJ1apcTBeHHbINH YHUBepcuTeT» CHCTEMbI 16 /37
HCKYCCTBEHHOI'0 HHTeJLIeKTA

YMETD Ilpumepsbr:
1. TloaroToBHUTH NaHHBIE K HCIIOJIH30BAHHIO AITOPUTMA MAITHHHOTO OOyUeHUSI.
2. OreHUBaTh KQ4€CTBO PEIICHUN CUCTEM MAlTMHHOTO O0y4YeHUsI.

3. AnantupoBaTh aNTOPUTMBI MATMHHOTO OOYYEHHS K PELICHUIO TPAKTUYECKUX 3a/1a4.
BJIAZAETD Ilpumepsr:

Mertoosorus pazpabOTKH pelieHnii MalllMHHOTO 00yYeHHUS.

[IpuMepsl IpakTHUECKOTO IPUMEHEHHS APXUTEKTYP UCKYCCTBEHHOTO MHTEIUIEKTA.

3. Mertozpl OHJIaliH TECTUPOBAHUS PEIICHUI MAIIMHHOTO O0y4YeHUSI.

N =

METOJINYECKHE MATEPUAJIBI, OITPEJEJSIONIUE ITPOIIETY PHI
OLIEHUBAHWS 3HAHU, YMEHHWI U (WJIN) ONTBITA
NESATEJbHOCTH, XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUSA
KOMIIETEHIIUI

[Tpumepst (MakeThl) METOAMYECKIX MAaTEPUATIOB, OMPEACIISIONINX MPOIIEAYPHl OIIECHUBAHMS 3HAHUN, YMEHHUH U
(wH) omBITa IEATETLHOCTH

HaumeHnoBanu Kpartkas xapakrepucTuka IIpeacraBiienue
€ OLIECHOYHOI'0 OlIeHOY- HOT'0 CpelCcTBa OLICHOYHOI'0 CpeACcTBa
cpeacTBa B one
Tekyiuii KOHTPOJIb CpenctBo mpoOBEPKH OCBOCHHUS Komruiektsl OmiteToB
yCIIEBaeMOCTH YPOBHEH «3HATHY, KyMETh) (3amanuii)
KOMIIE-

KommiekT 0uj1eTOB (MpUMMeEpPHbIi)

buner 1.
1.1 baiiecoBckwii knaccupukarop. Onenka npusHakos (Gaussian, Bernoulli, Multinomial). EM anro-

PHTM.
1.2 Kimacrepusamus. KMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6iu. Soft and Hard Voting. Bagging. Ciny4aiinbrii jiec.
2.2 Metpuueckuii kiaaccudrraropsl. KNN. WKNN.

buner 3.
3.1 JIuneitnas perpeccus. LASSO, LARS. CART.
3.2 epeBbs permenuii. MaGopManoHHBIN BRIMTPHIIL. OmuoKa KiiaccuGUKaIuy, SHTPOIH,

kpurepuit Lxunu. [IpyHuHr.

burner 4.
4.1 TI'moGanbhblii nouck. Ciyuaitasiii mouck. Gridsearch. Cryuaitnoe 6myxnanue.baiiecoBckas ontu-

MU3aIUsL.
4.2 JIuneiinas perpeccus. [lonuHoMuanbHas perpeccus. I'peGHeBast perpeccusi.

buner 5.
5.1 AdaBoost. I'paaneHTHBIN OYCTHHT pPEHIAIONINX AePEBHEB.
5.2 Knacrepuszamus. AgglomerativeClustering. Merpuku kinactepuzanuu.

burner 6.
6.1. Onenka knaccupukanuu. IpdexruHocts 1o [Tapero. Precision-Recall u ROC kpussie. AUC.

6.2 Heiiponnsie cetu. [lepuentpornPo3enbnarra. O6paTHOe pacnpocTpaneHue rpaaueHTa. OyHKIUN aKTU-
Baruu. Softmax.

buner 7.
7.1 JloxanbHbII IOHUCK. HillClimb 51 €ro Pa3HOBUIHOCTH. Orxur. I'enernueckuii

AITOPUTM.



7.2 MeTo]1 OTIOpHBIX BEKTOPOB. Spa.

Ilepeuens 1aGopaTopHBIX padoT (MPUMEPHBIIT)

O01mme pekoMeHIAUM K J1a00PaTOPHBIM padoTam: [UIsl pa3HbIX YPOBHEW NMOATOTOBKH CTYJEHTOB
MO>KHO MCIOJIB30BaTh Pa3HYI0 INIYOMHY pealn3anuu pereHus. Tak, A1 CTyJJeHTOB HETEXHUYECKUX
CHELMAILHOCTEN 3a/1a- HUE€ MOKET 3aKJIF0YaThCsl B IPUMEHEHUU T'OTOBBIX METO0B U3 OMOIMOTEK NN
3aIl0JIHEHHEM TPOITYCKOB B ITPOTpaMMax, I/ie OOJIbIIas YacTh MOArOTOBIICHA MperoaaBareneM. [ cTyaeHToB
TEXHUYECKUX CIIELUaIbHOCTEN 3ajaHie OyeT 3aKII04YaThCsl B pealn3aluy alrOPUTMOB O€3 HCII0Ib30BaHU
TOTOBBIX PEIICHUN.

JIP1.1 Metoast paboThsl ¢ Tabiuuamu B Python. Arperanust u Bu3yanu3sanus JaHHbIX. [I[poBeeHue nepBud-
HOT'O aHajnu3a JaHHbBIX.

Llenu: u3ydeHne MeETOIOB pabOTHI ¢ JaHHbIMH B PythOn u mpoBejieHHe MEPBUYHOTO aHATU3a JIaHHBIX.

3amanue: 3arpy3urte naracet B pandasparadpeiim. BeiBeauTe ocHOBHBIE MapameTpsl qataceta. Onpenenure,
CKOJIBKO B JaTaceTe CiIy4aeB OTCYTCTBUS NMpu3HaKoB. OmpenenuTe, CKOJIBKO NMPU3HAKOB SIBISIFOTCS KaTEropHalb-
HbIMU. Busyanusupyiite pacnpeneneHue Npu3HAKOB 0 KiaccaM. BusyannsupyiTe 3aBUCHMOCTh MEX]Y NpPHU3HA-
KaMH.

JIP1.2 VWcnonws3oBaHue U cpaBHEHUE anropuTMmoB knaccupukanuu: kNN, pemaromue nepeBbs U UX aH-
camOJIH, IOTUCTUYECKAsI PETPECCHSL.

Hemu: MIPUMEHEHNE u OTIEHKa aJITOPUTMOB

knaccudukanuu. 3agaHue:

Pazgenure garacer Ha oOydaromuii ¥ BaTUAAMOHHBINA C COXpaHEHHEM Tpornopiuii kinaccoB. Kiaccudurm-
pyiTe TOYKH W3 jJaracera ¢ rnmomoibio anroputMoB kNN, morucrtuueckoit perpeccun, CART, cimydaiiHoro neca,
CatBoost. Ilogbepute nydmme mapameTpbl aJITOPUTMOB CTIIOMOIIBI0 BAJMIAIMOHHONW BBIOOpKU. CpaBHUTE BpeMs
paboTHI aJITOPUTMOB U 3aBUCUMOCTH OT NMPeoOpaboTKH JaHHBIX.

JIP1.3 Mcnonp30BaHue U OTIEHKA aITOPUTMOB perpeccuu. [1o100p onTUMaIbHBIX TapaMETPOB PETPECCHUH.

enu: u3ydeHue alropuTMOB PErpeccui.

3amaunue:

[IpumenuTe MeTo1 TMHEWHOM perpeccuu JUisl pelieHus 3a1a4u Ha qatacere. JJ06aBbTe B Jaracer
MOJIMHOMUAJIbHBIE MTpu3Haku. Jlo6aBisiiTe mpU3HAKU MOKA HE YBUIUTE MepeoOydeHre Ha BaIUJAI[MIOHHOM/IaTaceTe.
[Ipumenure rpedueByro perpeccuio 1 LASSO, 4To0bl H30aBUTHCS OT IEPEOOYUCHUSI.

JIP1.4 OnTiMH3alMOHHBIC 3a7a4 U uX pemieHus. [logbop runepnapaMeTrpoB aaropuTMa ¢ IMOMOIIBI0 METO-
JIOB ONITUMH3AIIH

[enu: nzydeHne alrOPUTMOB PEIICHUSI ONTUMU3AIMOHHBIX 3a/1a4.

3agaHue:

1. OnTumusupyiiTe UIMHY MapuIpyTa B 3a/1ade KOMHBOsDKEpa ¢ IOMOIIbIO anroputMoB hillclimb, oTxwura u

TCeHETUYECKOTO allrOpUTMa. BBIBEIMTE NOTYUYHMBIIUICS ITYTh U €T0 JUINHY.

2. OnTUMU3UPYHTE TUIIEpHIapaMeTphl allrTOPUTMa MAlTHHHOTO 00y4eHus (Ha BHIOOP) C TIOMOIIBIO CITy4aifHOTO

MOMCKa, TOKCKa 1o pemnietke, anropurMa hillclimb, renernyeckoro anropurma.

JIP2.1 Knaccuduxkarus n3obpaxxeHuil u TpancdepHoe oOyueHue.

Ilenu: wu3ydeHne MeTOAOB IIyOOKOoro oOydeHHMs i paboOThl  C

n300pakeHUsAMH. 3aJaHKE:

3arpy3uTe JaTtaceT M CO3/aiTe UTepaTop Ul MOJIENIU TIyOOKOro oO0ydeHus. 3arpy3urte npeaoOydyeHHYIo Ha
ImageNetcBeprounyto cets (AlexNet, VGG unu ResNet) u no6assre k backbonenosiHocBs3HbIN cinoit i 00yue-
Hus. O0yunTe HEHPOHHYIO CETh Ha, BU3YaJU3UPOBaB rpaduk (GyHKIMHU MOTEph Ha oOydarolle U BaluJallMOHHON
BbIOOpKe. Peanusyiite Moaynb mpUMeHEHHs HEMPOHHOW CETH K JaHHBIM, NPOBEPbhTE KAaueCTBO OOYYEHHUs HA Te-
CTOBOM BBIOODKE.

JIP2.2 PaboTa ¢ TEeKCTaMH M HUX BEKTOPHBIMH TpejacTaBieHusMH. Llemu:
U3yYeHHEe MOJIeIel BEKTOPHOTO MPECTAaBICHNS TEKCTOB. 3aJaHHe:
Ckauaiite mpenoOydeHHbIe BeKTOpa Jjs cioBaps. C MOMOIIBIO JII000Tro KilacCu(pUKaTopa MalInHHOTO
obyue- Hus (KNN, SVM, CatBoost) kinaccudumpyiite TEKCTBI U3 JaTacera Mo CyMMe BEKTOPOB CIIOB.



Knaccudumupyiite Tekctsl ¢ momoiisio LSTM cern.

JIP3. 1 [Tpumenenue Q-Networks st pemieHuns mpoCcThIX OKPY:KEHHH.

Lenu: n3yueHne npuMeHeHNs: 00y4SHHS C TIOAKPEIUICHUEM JUTS peIIeHUH 3a/1a4 KOHTPOJIS.
3anaHue:

OOyuuTe MPOCTYIO MOJTHOCBA3HYI0Q-CETh IS pelieHus okpyxenus LunarLander.

[Ipouiemypsl OlleHMBAHUS 3HAHWN, YMEHHH, (OPMBI U OPraHU3AIUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
IIPOMEXYTOUHOM aTTeCTalluu 00yyYaroUuXcs

Texkymuit KOHTPOJIb YCIIEBAEMOCTH U MPOMEXKYTOUHAsI aTTECTALlUsl CTYAEHTOB BEIETCS B COOTBETCTBUU C
[TonoxeHneM o TEKyIleM KOHTpPOJIE YCIIEBAEMOCTH U IPOMEXYTOUHOM aTTecTaluy 00pa30BaTEIbHON OpraHu3aluu

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH

Monyne aenutcst Ha nBa 6moka. Kaxaplil 6110k BKItoyaeT B ce0sl U3ydyeHHe 3aKOHUYEHHOTO pasjiena, 4acTu
Moyis.

Texymuii KOHTpoJIb MO MOIYaI0 OCYIIECTBISIETCS IO KajeHAapHoMy YydyeOHomy rpaduky. Cpoku
KOHTpOJIb- HbIX Meponpusatuil (KM) u cpoku nojiBezieHust UTOros no Mo tysto oToOpakaroTcs B pabouux yueOHbIX
1aHax Ha ceMecTp. CTYAEHT JOJIKEH BBINOJIHUTH BCE KOHTPOJIbHBIE MEPONIPUATHUS, IPETYCMOTPEHHBIE MoaylieM K
yKa3zaH- HOMY CpPOKY, IIOCJI€ Yero IpernojaBaTelb MPOCTaBIsSIET OaJUIbHbIE OIEHKH, HaOpaHHbIE CTYAEHTOM IO
pe3ysbTaTaM TeKYIIEro KOHTPOJIS yCIeBaeMOCTH 1o Moayio.

KoHTponpHOE MeponpHsTHE CUMTAETCS BBITIOJHEHHBIM, €CITU 32 HETO CTYAEHT IOJIy4ns OLIEHKY B Oajuiax He
HUKE MUHUMAJIbHOW OII€HKH, YCTAHOBJIEHHOW MPOrpaMMOM MOIYIIsl IO JaHHOMY MEPOTIPUSTHIO.

CryneHTsl, HE CIaBUIME KOHTPOJIbHOE MEPONPUATHE B YCTAHOBJIEHHBIH CPOK, MPOJOJIKAIOT paboTaTrh Hal
HUM B COOTBETCTBUE C MOPSJIKOM, IPUHATHIM 00pa30BaTeIbHON OpraHu3aueil.

IIpomeskyTOYHAA aTTECTALUA

DopmMol MPOMEKYTOUYHOM aTTecTaluy o Moaysto SIBISETCS 3a4eT.

OnenuBanue Mojyss BeneTcst B COOTBETCTBHM ¢ [lojioykeHHMEM O TeKyIleM KOHTpPOJIE YCIEeBAaeMOCTU U
MIPOMEXYTOYHOM aTTeCTalllu CTYJEHTOB 00pa30BaTeIbHON OpraHu3aliy.

Hanpumep, MeTOAUKA OLIEHKH 10 PEHTHHTY

CryneHT, BBINOJHUBIIUHN BCE MPEIyCMOTPEHHbIE YUeOHBIM [UIAHOM 33JaHUS U CIABUINM BCe KOHTPOJIbHBIE
MEPOTPUATHS, MOIy4aeT UTOTOBYIO OIICHKY 10 MOIYIIo 32 CEeMEeCTp B COOTBETCTBHH CO CIICAYIOLICH IIKaIOM:

PeiiTuHr Onenka Ha 3a4yeTe
85-100
71-84 3aueTr
60-70
0-59 He3auer

Pelitunr crynenta no Moyimio 3a ceMecTp olpeaenseTcst Kak cyMMa 0ajuioB, OJIy4YEHHBIX UM 3a Bce OJI0KH
Moy, u 6a110B 3a IPOMEKYTOUHYIO aTTecTallio. MakcuMallbHOE KOJIMYeCTBO 0ajlioB 3a Moyl B ceMecTpe
ycTaHaBiuBaeTcs paBHbiM 100
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IIporpammy cocraBuia:
Cr. npenogasarens kadeapsl HHOOPMATUKU U

COBPEMEHHBIX HHOOPMAIIMOHHBIX TEXHOJIOTHH - AsneBa XK. X.
(aomxkHoctb, ®.1.0.)

[Iporpamma omnoOpena Ha 3acenanuu kadenpsl «MHubopmaTrka»
ITpotoxon Ne_6 ot «03» mapra 2025 rona

ITporpamma onoOpeHa Ha 3acenanuu kapeaps! «buosorus»
ITporokon Ne_7 ot «13» mapta 2025 roma

ITporpamMma o1o0peHa Y4ueOHO-METOUIECKUM COBETOM XHUMHKO-OHOJOTUYECKOTO (PaKyabTeTa
ITporokon Ne 6 ot «_18 » mapra 2025 rona



MuHHCTepCTBO HAYKH U BhIcIIero odpaszosanust Poccuiickoi
®enepannu PI'bOY BO «Marymckmii
rocy/IapcTBeHHBINH YHHBepcuTe CHCTeMBbI
HCKYCCTBEHHOI'0 HHTeNIeKTA

20/37

CBeJeHMA O MepeyTBEePKAEHUH NPOrpaMMbl Ha OYepeJHOM

y4eOHBbIN Iro/Ji U perucTpanyuu u3sMeHeHUn

Y4yebHbIH
rog,

PeweHun
e
Kadeap

bl
(Ne npoTtokona, gata)

BHeceHHble n3meHeHunA

Mopnuck 3a..
Kadeapoi
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