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1. [lesiu OCBOEHUSA AW CHUNIUHBI

Heabto n3ydennst nuctuiuimabl 51.0.04.02 «CucteMbl HCKYCCTBEHHOTO MHTEIICKTAY SIB-
nsiercst GOPMHUPOBAHUE KOMITCTCHIIMU B 00J1aCTH MPUMEHEHUS! HHTEIUICKTYaIbHBIX HH(OpMAIIU-
OHHBIX CHUCTEM ]ISl pelieHust MpodecCnOHABHBIX 3a/1ad.

3agaun qTUCHMIJIMHBI:

— O3HAaKOMHTH C COBPEMEHHBIMU OOJIACTSMHU UCCIICIOBAHMSI 110 UCKYCCTBEHHOMY MHTEJUICK-

Ty U cepaMu MPIIOKESHHSI SKCIIEPTHBIX CHCTEM;

— TMO3HAKOMUTH C KOHIICTIIIUSMH, COCTABJISIFOIIMMH OCHOBY COBPEMEHHBIX CHCTEM HCKYC-

CTBEHHOT'O MHTEJIICKTA;

— WM3JIOKUTh TEXHWYECKHE TIOCTAHOBKM OCHOBHBIX 3a/1a4, PEHIaeMbIX CHCTEMaMH HCKYC-

CTBCHHOT'O MHTEIUICKTA;

— MO3HAKOMUTH C OCOOCHHOCTSIMH MPAKTUYECKOTO HCIIOH30BAHMS HHTEIUICKTYAIbHBIX HH-

(hopMaITMOHHBIX CUCTEM B 00J1aCTH MH(OPMAITMOHHONW O€301TaCHOCTH.

2. Mecto mucuuniimHbl B cTpykType OIIOII 6akanaBpuara
Hukn, k kotopomy otHocutcs nuctuiuiHa: b1.0.04.02. «Cuctembl MCKYCCTBEHHOTO HMH-
TEIUICKTa»

3. Pe3yabTaThl OCBOCHHMS AUCHHUILIMHBI (MOaYJisi) «CHCTEeMBbI HCKYCCTBEHHOTO MHTEJI-
JIEKTa»

[Iponiecc M3yueHUs] TUCHUILIMHBI HAMpaBlieH Ha (OPMUPOBAHUE DJIEMEHTOB CJIEAYIOIIUX
komnereHuil B coorserctBum ¢ ®I'OC BO no nanHOMy HanpaBlIeHUIO:

Kox npodec-| HaummeHnoBanue nmpo- Ko, HauMeHOBaHHe HHANKATOPA AOCTHKEHUSI TPO-
cuonajnbHoii | deccuoHaIbLHOH KOM- (peccnonanbHOM KOMIIETEHIIUH
KOMIIETeHIIHH neTeHIHH
Cnoco6en ncnonp3o- | MK-9.1. [Tonumaer npuniunel 3HaTh. MeTons! pas-
BaTh 3HAHUE OCHOBHBIX | [ocTpOEHHS M OCHOBHBIE METO- [PAOOTKH OPHTHHATb-
MK-9 METOJI0OB UCKYCCTBEH- HEIX aITOPUTMOB U

Abl CUCTEM HCKYCCTBECHHOI'O

HOT'O MHTEJUIEKTA B T10- §
MHTEIUIEKTA U IPUMeEHseT ux [ POTPaMMHBIX pelie

cienyrome mpodec-
CHUOHATILHOU JesTelNb-
HOCTH B KaUeCTBE
HAYYHBIX COTPYIHH-
KOB, IIpenoaaBaresen
00pa30BaTENbHBIX Op-
TaHHU3alHN BBICIIETO
o0pa3oBaHUs, UHKEHE-
POB, TEXHOJIOTOB.

JUIs pellieHus 3a1a4 npodeccu-
OHAJILHOM JICSITEIILHOCTH,

HUN C UCIIOJIL30BAaHUEM
COBPEMEHHBIX TEXHO-
IToruu

IIK-9.2. Uccnenyer Hampas-
JCHHUS [PUMEHEHHS CHUCTEM
HCKYCCTBEHHOTO HWHTEJUIEKTa
JUIs  pa3MuHBIX HpeaMeT-
HBIX00JIaCTEH;

'YMeTh: CTaBUTL 3aja-
YA U aJanTUpPOBaTh
METOAbBl U aJTOPUTMBbI
MAaIIHHHOTO O0YYEeHHS

IK-9. 3. Bri6upaet kom-
IJIEKCHI METO/IOB ¥ HHCTPYMEH-
TAJIbHBIX CPEJICTB HCKYCCTBEH-
HOT'O WHTEJUICKTA JIJISl PEIICHUS
npoeCCHOHATIBHBIX 33/1au B
3aBUCHMOCTHOT OCOOCHHOCTEM
MpeIMETHOM 00J1acTH.

Baagerb: mocTaHOB-
KOI 3a7a4 IT0 ajarTa-
1082050501051 COBepHIeH-
CTBOBAHUIO METOJIOB U
QITOPUTMOB TSI perie-
HHUSI KOMIIICKCA 3a1a4
MpeIMEeTHON 00J1acTh




4. CTpyKTypa M coJep:KaHUe NUCHUILIMHBI (MoayJjs) CHCTeMbl MCKYCCTBEHHOIO0 MH-
TeJlIeKTa

4.1. Ctpykrypa gucuunaunbl (MoayJas) CHCTeMbI HMCKYCCTBEHHOI0 MHTEJLJIEKTA

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THBIE €AMHUIIBI, /2 YacOB.

No Buabl yueGHoii padoThl, BKJIIOYAs ca- DopMbI TEKYLIET0 KOH-
n/n MOCTOSITEJILHYIO PA0OTY CTYIEHTOB M | TPOJIsi ycrieBaemoctH (1o
TPYA0EMKOCTh (B 4acax) Helenam cemecmpa)
K C ®opma NPOMeKyTOYHOI
OHT‘;KTHaﬂ aMOCTOSﬁlTeJIB- arrecTanuu (no cemecm-
paoora Hasi paooTa paM)
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BBenenue B HCKyCCTBEH-
HBIM UHTEJJIEKT U OCHOB-
HBIC METO/[bI MALIUHHOTO | © 10816 8
o0yd4eHust 11t paboThI ¢
TaOJIMYHBIMH JTAHHBIMU
4
CucreMsl r1y0OKOro 6 4 6 8
oOyueHus
OO0yueHue ¢ moIKperuIe- 444 8
HUEM
Bcero 16 | 16 | 16 24
Kypcosas paboma (npo-
exm)
ITloozomoska k sxk3amery
OO6mmas Tpy10eMKOCTh, B [pomexxyToUyHast aTTe-
gacax dopma
72116 | 16 | 16 24 3aaer *
3aueT ¢ OLUEHKOI
Ox3aMeH

4.2. Copepxanue TUCUMIIMHBI (MoayJsi) CHCTeMbI HCKYCCTBEHHOI0 MHTE/LICKTA

Nen/m | HamMeHOBaHMe MOAYJIAA, COAEepPKaHUE Yacsel

1 «BBeJeHNe B MCKYCCTBEHHbIN UHTEJ/JIEKT U OCHOBHbIE METO/bI Ma-
IIMHHOT'0 00Y4Y€eHMA AJIsA pab0Thl C TAGJIMYHBIMU JAHHBIMH»

JleKuuu 10




1.1-15

[OnuoHanpHO: MaTeMaTUYeCKUH JMKOE3 MO JJIeMEeHTaM MaTeMaTHye-
CKOM CTaTUCTHKH, TMHEHHOU alreOpbl 1 MaTEMaTHYECKOTO aHAIIN3A. |
OcHOBHBIE 33724l CHCTEM HCKYCCTBEHHOTrO MHTeekTa. Knmaccuduka-
1usl, KJacTepusalus, perpeccusi. TUNbl MalIMHHOTO OOYYEHHUSA: C yUuTe-
aeMm, 0e3 yuuTens, C YaCTUYHBIM IPUBJICUYECHUEM YUMTENS, 00yUeHHUE C
MOJIKPEIIJICHUEM.

Knaccugukaius va npumepe anropurma K-ommkaiimux coceneit (KNN)
[OnumoHansHO:BBICTPBI  TIOWCK  OMmKaWmmx cocenei.]. MeTpuku
OllICHKU Kiaccuukanuu: noiaHota, Tounocts, Fl, ROC, AUC. Banuna-
IMOHHAsA U TecToBas BbIOOpka. Kpocc-Bammpanusa. Pabora ¢ kareropu-
TBHBIMU TIPU3HAKAMH.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 - ko3¢ dunu-
eHT JeTepMuHanuu. Jlunelinas perpeccus, NOJIMHOMUAIbHASL PETPECCHSL.
[TepeoOyuenre u peryispusaius, rpedneBas perpeccus, LASSO, Elas-
ticNet.

Jluneitnble Mogenu ans kinaccudukanuu. [lepuentpon, gorucruyeckas
perpeccusi, IOJHOCBS3HBIE HEUPOHHBIE CETH, CTOXACTHYECKUM I'PAUEHT-
HBI CIYCK W OOpaTHOE paclpocTpaHeHue TpaaueHTa. Perymspuzanus
JUHCWHBIX MOJICJICH KiTacCU(UKAIUNH.

Knacrepusanus, K-means, k-means++, DBSCAN, arinomepaTuBHas Kja-
cTepu3anusi. METpUKH OLEHKU KJIacTepU3aluu.

ANTOPUTMBI, OCHOBaHHbIE HA MPUMEHEHMH DPEUIAloIIUX JepeBbeB. Kpu-
TEpPUU pa3AeieHUs y3Ja: HTHPOPMAMOHHBIN BBIUTPHILI, KpuTtepuil [xu-
HU. AHCaMOJIM pelarouX AepeBbeB: CIy4yalHbli JieC, TpalueHTHBINA Oy-
CTHHT.

Meton onopHbix BekTOpoB. [Ipsimas u obpaTHas 3amava. OnpeneneHue
OIIOPHBIX BEKTOPOB. fIIEPHBII TPIOK.

HauBHnblil 6ailiecoBckuii kiaccudukarop. MeTopl OLIEHKH pacrpejerne-
HUS IpU3HAKOB. EM-ajiropuT™ Ha mpuMepe CMECH rayCCHaH.

Mertoapl Ge3rpaqMeHTHON ONTHMU3AIMK: CiydaiHeiid mouck, hillclimb,
OT)KUT, TCHETHYECKUN aJITOPUTM.

10

JlabopaTopHbie paboThl

JIP1.1

Mertoab! paboTsl ¢ Tabnuuamu B Python. Arperauus u Busyanuszanus
naHHbIX. [IpoBeieHre NepPBUYHOTO aHAIN3A JAHHBIX.

N

JIP1.2

CMOJIb30BAHUE U CPABHEHHUE aIrOpUTMOB Kinaccupukarmu: kNN,
pelIaroye AepeBbes U X aHCAaMOJIU, JIOTUCTUYECKAsl PErPecCHsl.

JIP1.3

Hcnonp30BaHne U OIIEHKA alropuTMoB perpeccuu. Ilonbop ontumans-
HBIX
apaMeTPOB PErpeccuu

JIP1.4

OntuMu3anMoHHbIe 3aa4i U uX pemieHus. [lonbop rumeprapameTpos
aJTOPUTMa C TIOMOIIBI0 METOZIOB ONITUMH3AITUH.

[y

IIpakTuka

11P1.1

ITporpaMMHO-aIrOpUTMHYECKOE OCBOCHUE MaTepHasa

CamocrosiTebHas paGora

CP1.1

[TpopaboTka yuyebHOrO MaTepuana JeKIui

CP1.2

[ToaroroBka K 1a00paToOpHBIM paboTaM

CP1.3

IToaroroBka k py6e>1<HOMy KOHTPOJIKO

CP14

Jlpyrue BUJbI CaMOCTOSITENIbHONW PabOTHI

Jleknuun

2.1-
2.3

Heiiponnsie cetn. @yHKIUU OMIMOKN HEUPOHHBIX ceTel U 00ydeHue ¢
MOMOIUIbI0 OOPAaTHOTO pachpocTpaHeHUs: rpanueHta. [lonstue 63Tya M
SMOXHU.

PaboTa ¢ n300pakeHUSIMU C TIOMOIILI0O HEHPOHHBIX ceTeil. CBEpTOYHBIC
HelpoHHbIe ceTr. Onepanun CBEpTOK, max-pooling. [lonmynsipHeie apxu-

BB B[N0




TEKTYpHI CBEpTOUYHBIX HelipoHHBIX ceTeit: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe oOydeHwme.
OOpabotka TekcToB. PaboTa C €CTECTBEHHBIM S3BIKOM C ITOMOIIBIO
HEHpPOHHBIX ceTell. BekTopHble mpejacTaBieHus s Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pekyppentnsie Heliponnsie cetu, LSTM, GRU.
Tpancdhopmepsr, BERT, GPT.
JlaGopaTopHblie padoThbI 6
JIP2.1 | Knaccudukanus nzo0paxkeHnii u TpaichepHoe o0ydeHue. 3
JIP2.2 | PaGora c TeKkCTaMH M UX BEKTOPHBIMH IPEJICTABICHUSIMH TEKCTOB. 3
IIpakTuka 4
P [IporpaMmMHO-aITOPUTMHYECKOE OCBOCHHE MaTepuasa 4
2.1
CamocrosiTesibHasi padorTa 8
CP2.1 | [IpopaboTka yueOHOr0 MaTepuana JEeKIHi 2
CP2.2 | [loaroroBka K 1a0OpaTOpHBIM paboOTaM 4
CP2.3 | IloaroroBka K pyOeKHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BUJbl CAaMOCTOSITEILHON pabOThI 1
«OO0y4ueHune ¢ MOJAKPETIICHUEM
3 Jlekuun 4
3.1- IlonsTHA arenTa, cpelpl, COCTOSIHUSA, AEUCTBUM U Harpaisl. OyHKIH
3.2 neHHoctu cocrosaus (Valuefunction) m ¢yHKIms KauecTBa IeHCTBHA
(Qfuntion).
OnTumuszanusi CTpaTeruy ¢ MOMOIIbI0 MAaKCUMM3AlUK (QYHKUIUN LIEHHO- 4
CTH U KauecTBa. Q-o0yueHue.
['ny6okoe oOyuenue ¢ noakperiearneM. Deep Q-Networks, Actor-critic.
s yposns skcneptHblil: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie paboThl 4
JIP3.1 | Ilpumenenue Q-Networks Ju1st pelieHHsI TPOCTBIX OKPY>KEHHH. 4
IIpakTHKa 4
1P IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa 4
3.1
CamocrositenpHas paborta 6
CP3.1 | [IpopaboTka yueOHOTO MaTepraia JEeKIHi 2
CP3.2 | [loaroroBka K 1ab0opaTopHBIM paboTaMm 1
CP3.3 | [loaroroBka K pyo€KkHOMY KOHTPOJIIO 2
CP3.4 | [Ipyrue BUJbl CaMOCTOSITEILHON pabOThI 1

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B mpomecce npenomaBanust Moayist UCTIONB3YIOTCS CIEAYIONNE METOMBI, CPEACTBa U 00-
HOBJISIEMOE MPU HEOOXOJMMOCTH ITPOrpaMMHOe obecrieueHre HH(POPMAIIMOHHBIX TEXHOJIOTHIA:
— e-mail nmpenogaBarerns;
— DJIEKTPOHHBIE y4eOHO-METOJMUYECKUE MaTepuallbl /Uil OOECIeYeHHs CaMOCTOSTENIbHONW pa-
OOTHI CTYJIEHTOB;
—  CIIMCOK CaliTOB B ceTH «HTEepHET» JUIs MOUCKA HAYYHO-TEXHUUECKOW MH(POPMAIIMH 10 pa3-
JeTiaM TUCTIATLITIHEI;
—  MaKeThl MPUKIATHBIX IPOTrpaMM, Harpumep, pytorch.

6. YueOHO-MeTOIMUECKOE OOecrevyeHue CcaMoCTOSITeIbHON padoTsl cryaeHToB. Oue-
HOYHBbIE CPeICTBA /IS TEKYIIero KOHTPOJs YCIeBaeMOCTH, MPOMEXKYTOYHON aTTecTanuu
10 UTOraM OCBOEHHS TUCIHUILIUHBI.



s obecriedeHns CaMOCTOSITENTLHOM paboThl CTYACHTOB TI0 Moy o c(hOpMHUPOBAH METOTNIECCKHIA
KOMIIIEKC, BKITFOYAFOIITUHN

B ce0s cleayronre yaeOHO-MeTOINISCKUE MaTePHAITBI:

1. Ilporpamma Kypca.

2. Y4yeOHuKH U ydeOHbIE TOCOOUS.

3. Cnucok aipecoB caToB B MH(GOPMAITMOHHO-TEJIEKOMMYHUKAMOHHOM ceTu «HTepHeT» (nanee
— ceTb «VHTEepHET»), colepKalX aKTyalbHyI0 HHpopMarmio 1o 6aokam Moays.
bubnuorpagpuyeckue ccbUik Ha yueOHbIe U3/1aHus, BXOASIINE B METOAMYECKUN KOMILIEKC, TIPUBE-
JICHBI B TIEpEYHE OCHOBHOM M JIOTIOJIHUTEIBHON Y4eOHOM JTUTepaTyphl, HEOOXOAMMOH JIJIsi OCBOSHHUS
Monyns (pazmen 7).

K nononHuTensHbIM MaTepualiaM TakkKe OTHOCUTCS IepedeHb pecypcoB ceTH «HTepHeT», peko-
MEH/TyEeMBIX JIJIsl CAMOCTOSATENIbHON paboTh! ipu ocBoeHur Moyt (pasnen 7). CTyeHTsl MOoIydaoT
JOCTYTI K YKa3aHHBIM MaTepHajiaM Ha [IEPBOM 3aHATUH 110 Mozyto.

7. YueOHO-MeTOAHYECKOEe U MAaTePHAIbHO-TEXHHYECKOEe oOecnevyeHHe TUCHMILIU-
HbI(MOIYJ151)

7.1. YueOHasi iuTeparypa:

OcHoBHasl 1UTEpaTypa N0 MOAYJI0

1 Mammnnoe o6ydyenue. Hayka u HCKyCCTBO MOCTPOCHHUS aITOPUTMOB, KOTOPbIE H3BIIe-
KaroT 3HaHus U3 naHHbIX. [lerep ®nax. IMK Ilpecc. 2015.

2. T'my6okoe oOyuenue. [lorpyxenue B mup HeliponHbix cereid Hukonenko Cepreit Urope-
Bud, Kagypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.

3. Oo6yuenue c noakperuienueM / Carron Puuapn C, bapro Dunpro I'., JIMK Ilpecc, 2020.

I[OHOJIHI/ITGJILHBIE y‘leﬁﬂble MaTepHuaJlbl

1 OCHOBBI HCKYCCTBEHHOTO MHTEIIEKTA : yueOHoe nmocobdue / E.B.boposckas, H. A. [la-
BbIJIOBA. 4-€ u3/.,51eKTpoH. — M.: JIabopatopus 3nanuii, 2020. 130 c.

2. HckyccTBeHHBIN MHTEIUIEKT ¢ pumepamu Ha Python. [ixxomml Ipatuk. Bunbsime. 2019.

3. [MpuksiagHoe MamuHHOE 00ydeHue ¢ momomsio Scikit-Learn, Keras u TensorFlow:

KOHIICTIIINH, HHCTPYMEHTBI M TEXHUKH JIJIST CO3JIaHUSI MHTEIUIEKTYaIbHBIX CUCTEM , 2-€ U3/1a-
Hue. XepouOpenbeH. [Inanektuka-Bunbsame. 2020.

4. Xenpuk bpunk, [xo3zed Puuapae, Mapk desepond «MammnaHoe odydenue», [lurep
2017.

o Kak yunrcs mammna: PeBostoniust B 001acTH HEUPOHHBIX ceTeW U IIyOOKOro 00y4YeHHU .
Su Jlekyn. Ansninaa PRO. 2021.

6. I'pokaem rimy6okoe oOyuenue. Duapro Tpack. [Turep. 2019.

1. OoOyuenue ¢ noakperuiennem Ha PyTorch. Coopuuk penentos. Ocu Jlo. JIMK
IIpecc. 2020.

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

7.2. AuTepHeT-pecypchl

Ha3Banmue pecypca Cceblaka/noctyn

DrexkTpoHHas Oubanoreka omnaii «ExnHoe okHO K 00- http://window.edu.ru

pa3oBaTeIbHBIM pecypcam»»

«Obpa3oBatenbHbIN pecypc Poccum» http://school-collection.edu.ru

denepanbHbIi 00pa3oBaTENbHBIN MOpPTAN: yupexaenus, | http://www.edu.ru
nporpammsl, crannaptel, BY3b1, Tectsl EI'D, TUA

®denepalbHbIi IEHTP HH)OPMAIIMOHHO- http://fcior.edu.ru
obpazoBarenbHbIX pecypcoB (DIIMOP)

Pycckas BupTyanbHast OHOIHOTEKA http://rvb.ru



https://spinningup.openai.com/en/latest/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/

KabuHeT pycckoro si3pika U JINTEPaTyPhl http://ruslit.ioso.ru

HanmoHanbHBIN KOPITyC PyCCKOTO S3bIKA http://ruscorpora.ru

Hay4nas snekrponnas Oudianoreka «e-Library» http://elibrary.ru/defaultx.asp
DnexTpoHHO-0nbmmoreyHas cucrema [PRbooks http://www.iprbookshop.ru
DekTpoHHO-0MOIMoTeuHast cuctema Uurl'yY https://lib.inggu.ru/
NudopmarmonHo-1paBoBas cucrema «l apant» CereBast Bepcusi, OCTYITHA CO BCEX

KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'y

7.3. IlporpammHoe o0ecnievyeHme:

yHI/IBepCI/ITCT obecrnieueH CJICAYIOIUM KOMIIJICKTOM JIMIICH3WOHHOTI'O ITPOrpaMMHOT0

obecrieueHusl.

1. JluneH3uoHHoe mporpamMmmHoe obecredeHue, ucrnoiabzyemoe B Muarl'y:

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
MicrosoftOffice 2007, 2010, 2016
1.4. ITporpammusrii komieke MMUC “Busyanbnas Ctyaust TectupoBanus”
1.5. [Iporpammusiii komnexke MMUC "I[1IJTAHBI"
1.6. [Tporpammusrit kommneke MMUC "SJIEKTPOHHBIE BEJJOMOCTH"
1.7. TIporpammuErii kommeke MMUC "BEJIOMOCTU OHJIAMH"
1.8. ITporpammuerii kommieke MMUC «PTTT OHJIAWH»
1.9. YauBepcanpHbiii ctatuctudeckuii maket STADIA
1.10. AntuBupycnoelIOKasperskyendpointsecurity
1.11. CnpaBouHo-nipaBoBas cucrtema “T'apant”
2. INTERNET-uenTp cBoOOIHOTO JOCTYNA MPH YUTATILHOM 3ajie OUOINOTEKH.

1.1.
1.2.
1.3.

7.4. MaTtepuajJbHO-TeXHHYeCKOe o0ecnieyeHue
Onucanne MaTepuaIbHO-TEXHHYECKOH 0a3bl, HEOOX0AMMOM /151 M3YUYEHUS MOAYJIA

[Tepeuens MaTepraIbHO-TEXHHUECKOTO oOectieueHus Momys

Ne i/t

Bun 3ansaruit

Bua u HauMeHOBaHUE O60pyI[OBaHI/IH

1

JleknnnoHHbBIE
3aHATUS

AyauTopuu ¢ MyJIbTUMEAUUHBIMUA CPEACTBAMU, CPEICTBAMH 3BYKO-
BOCIIPOM3BENICHUS U UMEIOIIME BBIXOJ B ceTh «MHTEpHETY. [Tomenie-
HUS JJIs IPOBEJICHUS ayAUTOPHBIX 3aHATHI, 000pyI0BaHHBIE YI€OHOM



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

JIabopatop-
HbIe pabOTHI

KoMmnproTepHslii K1acc ¢ KOMIUIEKCOM IIPOIPaMMHBIX CPEJCTB, M03BO-
JSIOMIUX KKIOMY CTYICHTY pa3padarbiBaTh IPOrpaMMHbIE peain3a-
UM [TPAKTUYECKHX 33124 B XOJI€ BBITIOJIHEHUS JIAOOpaTOPHBIX padoT

Camocrositens- |bubnuoreka, uMmeroias padoune Mecta JUis CTYyAEHTOB. AyIUTOPHH,
Has pabora OCHAILICHHBIE KOMIIBIOTEPAMH C AOCTYNIOM K ceT « A HTepHET»
IIpakTrka KoMnbroTepHslii Kj1acc ¢ KOMILUIEKCOM IIPOTPaMMHBIX CPEICTB, I103BO-

JSIOMIUX KaKIOMY CTYJCHTY pa3padarbiBaTh IPOrpaMMHbIE peain3a-
[[UU TIPAKTUYECKUX 3a/1a4 B XOJI€ BBITIOJTHEHUS JIAOOPATOPHBIX padoT




Ipunooswcenue 1 PIT

MUHHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30OBAHUS POCCUMCKOM ®EJIEPALIIN
OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIOJ KETHOE OBPA3OBATEJIbBHOE
YYPEXXJIEHHUE BBICHIEI'O OBPA30OBAHUSA
«AHTYUHICKUA TOCYTAPCTBEHHBI YHUBEPCUTET»

®OH/JI OIEHOYHBIX CPEJICTB TUCHUATIJINHBI
51.0.04.02 CHCTEMBI MICKYCCTBEHHOT'O MHTEJJIEKTA

Hanpasnenue noarotoBku
45.03.01 @unonozusn

HampaiieHHOCTB
«Omeuecmeennasn gunonozusn. Pycckuit a3vik u 1umepamypa

KBanudukanus BEITyCKHUKA
bakanaep

dopma 00ydeHus
Ounasn

Marac, 2025



ONMCAHUE IMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIUM HA PA3JIMUHBIX DTAITIAX UX ®OPMUPOBAHMWSI,
OINUCAHHME HIKAJI OHEHUBAHUA

®onn oneHouHBIX cpeacTB (POC) nmpeaycMaTpuBaeT cleayroliee:

— OIHCaHue KOMIUIEKCA MoKa3aTeJeil — IeCKpUITOPOB OCBOECHUSI KOMIIETEHIIUI B BUJIE pe-
3yJIbTATOB O0Y4YEHHS, KOTOPbIE CTYACHT MOXET MPOJAEMOHCTPUPOBATH

— (tabmuua 1). J{ns KOHTPOJIA JOCTUKEHHS KaXKI0TO U3 HUX IPETyCMOTPEHBI OLIEHOUHBIE
CpeICTBa B BUJI€ BOIIPOCOB, 3a1aHU U T.11.;

— 0003HaUYeHUE KPUTEpPHeB — IIPABHJI IPUHSITHS PELICHHUS IO OLIEHKE JTOCTUTHYTHIX PE3YibTa-
TOB 00yueHUs U CHOPMHUPOBAHHOCTU KOMITETCHIINH.

Hanpumep, B kauecTBe mkaibl olieHnBaHus npuHuMaercs 100-0anbHast cucteMa ¢ BbIJICIICHUEM

(rpagarueit) OLIEHOK:

Peiituar | Onenka Ha 3a4dere
85-100
71-84 3aueTr
60-70
0-59 Hezauget

TUINOBBIE KOHTPOJILHBIE 3AIAHUSA WJIN WHBIE MATEPUAJIBI,
HEOBXO/JUMBIE JJI51 OUEHKHU 3HAHMIL, YMEHU U (MJIN) ONIBITA
NEATEJbHOCTH, XAPAKTEPA3YIOIIUE DTAIBI ®OPMUPOBAHUS

KOMITETEHLIUI B MTPOLIECCE OCBOEHHUSI OBPA30OBATEJBHOM

IMTPOTPAMMEI

BrinyckHUK, OCBOMBIIMI 00pa3oBaTelbHYI MPOrpaMMy, JIOJDKEH 00JanaTh
npodeccnoHaTbHBIMI KOMITETEHITUSIMU 10 TEMATHYECKUM MOJIYJISIM MTPOTPaMMBI:

Kon HanmenoBanue Pe3synbTarsl 00yueHus
TEMaTHYECKOTr 0
MOy
BBenenue B uckyc- 3HaHus:
CTBEHHBI MHTEJIEKT | — TEOPETUUECKHE OCHOBBI aHAIN3a JAHHBIX U MALINHHO-
¥ OCHOBHBIE METO/IbI ro oOy4eHus;
MAILIMHHOIO O0ydeHus | — crienuka pabOTh! AITOPUTMOB MAILIMHHOTO 00y4e-
JUTst paboTHI ¢ Ta0- HUAL
JUYHBIMU JaHHBIMU YMenus:

- NpUMEHEHHE METOJIOB MAIIMHHOTO O0YYEHHUS, TIOJrOTOBKA
JAHHBIX U HHTEPIIPETAIHS PE3YIHTaTOB.

HaBbIKH (ONBIT J€eSITEJILHOCTH):

- WHTEepecyeTcs HOBBIMHU TPEHAaMH B CBOEH mpodeccro-
HaJIbHOM OTpacCiM, pACCMaTPUBAET UX C TOUKHU 3PEHUS
MIPUMEHEHUS B CBOCH JIEATEILHOCTH;

- OLICHMBAET NPUMEHUMOCTh AITOPUTMOB, BO3MOKHBIEPHC-
KM U TIOCTIEACTBHSI OIIMOOK, HAXOAUT ONTHMAaJIbHBIEpeIe-
HUs A1 pabouux 3aaa4




CucTeMbl TITyOOKOTO
oOy4eHus

3HAHUA:

MIPUHIUIBI 00YYeHHs ¥ IPUMEHEHUS HEHPOHHBIX CETEH.
ApXHUTEKTYpPHI IITyOOKUX HEUPOHHBIX CETEH, MPUMEHIEMBIX
B PELICHUU PAKTUYECKUX 3a]1a4

CBSI3aHHBIX C aHAJIM30M M300paKEHUHN U TEKCTOB;

Ymenuns:

HACTpOWKa HEOOXOAUMOTO OKPYKEHUS [Tt paboThI ¢
HEHPOHHBIMHU CETSIMH.

MPUMEHEHHE U I000y4YeHUENpea00yIeHHBIX
HEHPOHHBIX CETEH M3 JTOCTYIMHBIX ONOINOTEK

HaBbIkH (ONBIT J€eSITEJILHOCTH):

BJIa/I€€T HABBIKOM IPOBEICHHUS MTOJIHOTO IIUKIIA
BBIYHUCIIUTEIBHOTO 3KCIIEPUMEHTA, OTPAXKEHUS X0/1a BbI-
TIOJIHEHUS IPOEKTA U MOIYYCHUS PE3YJIbTaTOB B OTYETAX
Y TOKyMEHTAIUH;

BJIaJI€ET HABBIKOM HCIIOJIb30BAHUS CYILIECTBYIOIIUX MPO-

IpPaMMHBIX OMOIHOTEK U MOJIeNel, CO3/1aHus TIPOTpaMM-
HBIX peanu3anuil rTy00KuX HEHPOHHBIX CeTei

OObyuenue ¢
MOJIKPETUICHHEM

3Hanug:

TCOPCTUUCCKHUEC OCHOBBI U aJITOPUTMBbIL 06yqu1/151 C 11011~
KPCILVICHUEM

IIPUMCHCHUC O6y‘ICHI/I$[ C MOAKPCIINICHHUEM JJIA ITPAKTHUYC-
CKHX 3aaa4.

YMmenus:

BBIOOp M peanu3aliysi aaropuTMOB 00YUYEHHUs C MOAKpen-
JIEHUEM C y4eTOM clienu(UKH 3a1a41

ajlanTanys U HacTpoiika aJropuTMOB 00yUYEeHHS ¢ TIOJ-
KPEIJICHUEM I10]1 OIIPEJCIICHHYIO CPELy.

HaBbikHu (ONBIT AeSITEJILHOCTH):

MHTEpeCyeTcs HOBBIMU TPEHIaMu B CBOEH mpogdeccuo-
HaJIbHOW OTpacili, pacCMaTPUBAET UX C TOUKU 3PEHHUS
MIPUMEHEHUS B CBOEH EATEIbHOCTH;

BJIa/IEET HABBIKOM HCIIOJIB30BAHMSI CYILIECTBYIOIIMX IIPO-
IrpaMMHBIX OMOJIMOTEK U MOJIeIeH, CO3AaHUsI TPOTPAMM-
HBIX peajln3aliii Ha OCHOBE aJITOPUTMOB 0OYUEHUS C
MOJIKPETIIICHUEM

CpC,Z[CTBa AJIs1 OLICHKH PAa3JIMYHbIX ypOBHCfI (I)OpMPIpOBaHI/IH KOMIIETEHITUIM I10 KaTer OopHuAM
«3HAaTb», «YME€Tb», «BJIAACTH» 00ecrneynBaroT peain3anuo OCHOBHBIX IMPUHIIUIIOB KOHTPOJIA,
TaKUX KaK OOBEKTHBHOCTH U HE3aBUCUMOCTD, IMPAKTHKO-OPUCHTUPOBAHHOCTb, MCKIAUCIUILIN-

HapHOCTb.

C ydeToM 3TOro KOHTPOJIbHBIE BOIPOCH! (3adaHus, 3ajaun), sxoasaume B DOC, mis pas-
JIMYHBIX KATETOPHUI U YPOBHEW OCBOEHUS KOMIIETEHIIUI MOTYT UMETh CJICYIOLIUN BH/I.

3HATDH
IIpumepsr:

=

Tunel 3aga4 MallIMHHOTO 06y‘-IeHI/I$I " KJIaCChI aAJITOPUTMOB, K HUM IPUMCHACMBIC.

2. OcHOBHBIE HAaNPABJICHUS PA3BUTHS UCCIICIOBAHUN B O0OJIACTH CUCTEM UCKYCCTBEHHOTO

HWHTCIIJICKTA.

3. Teopernyeckrne OCHOBBI AJITOPUTMOB MAIIIMHHOTO O0yYEHUSI.




YMETD IIpumepsnr:
IToaroTOBUTH NaHHBIE K MCIIOJIB30BAaHUIO aJITOPUTMA MAIIMHHOTIO O0YYEHHUS.
OrneHnBaTh KA4€CTBO PELICHUH CUCTEM MAIIMHHOTO OOYyUEHHS.
3. AnanTHpoBaTh aJTOPUTMbI MAIIMHHOIO OOYYEHHS K PELICHUIO IPAKTUUECKUX 3a/a4.

-

BJIAJETD IIpume-
phbI:
1 Merononorus pa3pabOTKu pelIeHUH MAITUHHOTO 00y4eHUsI.
2. Ilpumepbl NIpakTUUECKOTO NPUMEHEHUS aPXUTEKTYP UCKYCCTBEHHOTO MHTEIIIEKTA.

3. Metoabl OHJIalH TECTHPOBAHUS PEIICHUI MAIIMHHOTO O0YUCHHS.

METOAUYECKHE MATEPUAJIbL, ONPEAEJAIOUIHUE ITIPOLUEILYPbI
OLNEHUBAHMSA 3HAHUHW, YMEHUU U (WJIX) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbBI ®OPMHUPOBAHUSA KOMIIETEHIIUA

[Tpumepsl (MakeThl) METOAMYECKUX MAaTEPHANIOB, OMPEACISIONUX MPOLEAYPHI OLICHH-
BaHUs 3HAHUN, YMEHUH U (WIH) ONbITA 1E€ATEIbHOCTH

HaumenoBanue Kparkas xapakTepuCcTHKA OLEHOY- IIpeacrasiienue
OLICHOYHOI0 HOI'0 CPeICTBa OLICHOYHOI0 CPeACTBA
cpeacrsa B GoHe
Texymui KOHTPOJIb CpencTBo NpoOBEPKU OCBOEHMSI KommuiexTs! Onneros
yCIIEBAEMOCTH YPOBHEH «3HATh», KYMETh)» KOMIIE- (3aanmii)

KommiekT OuseroB (mpuMepHbIi)

buner 1.

11 BaitecoBckuii kinaccugukarop. Orenka npusHakos (Gaussian, Bernoulli, Multino-
mial). EM anroputm.

1.2 Knacrepusarus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Crny4aiinsrii jiec.
2.2 Metpuueckuii kiaaccudukaropsl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 lepeBss pemenuil. UnpopmannoHHbIi BeIMrpbIi. Omubdka kiaccudukanmu, 3H-
Tponus, Kpurepuii Jxunu. [IpyHuHr.

buner 4.

41 Tnobanpubiii mouck. CoywaitHenid mouck. Gridsearch. Cmyuaitnoe Omyxna-
Hue.baiiecoBckas onTuMH3anus.

4.2 Jluneiinas perpeccus. [lonmnnomuansHas perpeccus. I peOHeBast perpeccusi.

buner 5.
5.1 AdaBoost. I'paqreHTHBINOYCTHHT PEIIAIOIIHNX JICPEBbEB.
5.2 Knacrepuszanus. AgglomerativeClustering. Metpuku kiiactepu3anu.

burner 6.
6.1. Onenka kinaccudukaruu. Ipdextusaocts o I[Tapero. Precision-Recall u ROC kpu-

Boie. AUC.



6.2 Heiiponnsie ceru. [leprentponPo3enbnarra. OO6paTHOE pacpoCTpaHEHUE TPATUCHTA.
Oyukiun aktuBaun. Softmax.

buner 7.

7.1 Jlokanpubiii mouck. HillClimb u ero pasnoBumnoctu. Omxwur. I'eHeTHYeCKHiA
QJITOPUTM.

7.2 MeToJ1 OOpHBIX BEKTOPOB. S pa.

Ilepeuyens J1abopaTOpHBIX padoT (IPUMepPHBbI)

O0mume pexoMeHIaLMH K J1a00pPaTOPHBIM padoTaM: Ul pa3HbIX YPOBHEH MOATOTOBKU
CTY/IEHTOB MOKHO MCIIOJIb30BATh Pa3HYIO MIYOUHY peanu3aluy pemeHus. Tak, A1 cTy1eHTOB
HETEXHUYECKUX CIIEHUATbHOCTEN 3aJaHNE MOKET 3aKJIF0UaThCsl B IPUMEHEHUHU IT'OTOBBIX METO-
JI0B U3 OMOJIMOTEK MM 3alIOJTHEHUEM MPOIYCKOB B IpOrpaMMax, e 0oJiblias 4acTh HOArOTOB-
JeHa npenozasareneM. s CTyIeHTOB TEXHUYECKUX CIELUAIBHOCTEN 3aaHne OyaeT 3aKIIo-
4aThCs B peasln3alluy aJIrOpUTMOB 0€3 UCIOJIb30BaHUs TOTOBBIX PELICHUH.

JIP1.1 Mertoasl pabotel ¢ Tabiuuamu B Python. Arperanus v BU3yanu3aiusi JaHHBIX.
[IpoBenenune nepBUYHOrO aHaIM3a JAHHBIX.

Llenu: u3ydenne MeTo0B paboThl ¢ JaHHBIMU B PYthOn u mpoBeneHue nmepBHYHOIO aHa-
JIM3a JaHHBIX.

3amanue: 3arpy3ute naracet B pandasmaradpeiiM. BriBeanTe OCHOBHBIE MapaMeTphl Ja-
tacera. OnpenenuTe, CKOJBKO B 1aTaceTe CIydaeB OTCYTCTBUA Mpu3HakoB. Onpeaenure, CKOJb-
KO IPHU3HAKOB SIBJIAIOTCS KaTeropualibHbIMU. Busyanusupyite pacnpeiesneHue MPU3HAKOB IO
Ki1accaM. Buzyanusupyite 3aBUCUMOCTb MEXY HPU3HAKAMH.

JIP1.2 Ucnonb3oBanue u cpaBHeHUE anroputMoB kiaccudukarmu: KNN, peratormue jie-
PEBbs U UX aHCAMOJIH, JIOTUCTUYECKAasl perpeccusl.

[enu: npuMeHeHNe U OLIEHKa aJITOPUTMOB KJIaCCU(PUKALIUU.

3amanue:

Pa3znenute naracer Ha oOyyaromuii ¥ BaJdUJIalMOHHBINA C COXpaHEHHEM MPOMOPIMMA Kiac-
coB. Knaccuduuupyiite Touku u3 garacera ¢ nomoinsio anroputmMoB KNN, norucruueckoit pe-
rpeccun, CART, ciyuaitnoro neca, CatBoost. [logbepure mydinme mapameTpbsl alIrOPHUTMOB
CIIOMOIIbIO BaIMJAIIMOHHOM BbIOOpKU. CpaBHHUTE BpeMs pabOThl aITOPUTMOB U 3aBUCUMOCTH OT
pe100paboOTKU JaHHbIX.

JIP1.3 Wcnonp30BaHuE M OLIEHKAa aJrOpUTMOB perpeccuu. Ilogbop ontumanbHbIX mapa-
METPOB PETPECCUM.

Lenu: u3ydeHue aaropuTMOB PETPECCHH.

3amanue:

[IpumenuTe MeTo 1 TMHEWHOM perpeccuu JUls pelieHus 3a1a4u Ha qatacere. Jlo6aBbTe B
JaTaceT MOJUHOMUANIbHBIE IPU3HAKU. J{00aBsiiTe MpU3HAKU MTOKA HE YBUIUTE IepeoOyueHue
Ha BaanmonHoMaaTacere. [Ipumennre rpedHeByro perpeccuto u LASSO, uro0b1 n30aBUTHCS
OT IIepeo0yUeHusI.

JIP1.4 OnTiMu3anoHHbIe 3312491 U UX perieHus. [logbop runepnapaMeTpoB aroputMa ¢
MIOMOIIBIO METO/IOB ONITUMH3ALIUH

Lleny: n3yueHHne anropuTMOB PELICHUS ONITUMH3AIMOHHBIX 33/1a4.

3ananue:

1 OnTuMu3upyiTe JUTMHY MapuipyTa B 3aJa4e KOMHBOSDKEPA C TIOMOIIBIO AJITOPUTMOB

hillclimb, omkura u renerTrueckoro anropur™a. BeiBeuTe MONMYUHUBIIHIACS MYTh M €TI0

TUTUHY.

2. OnTuMH3NpYITE runepnapameTpsl alropuTMa MallMHHOTO oOydeHusi (Ha BbIOOp) € MO-

MOUIBIO CIY4allHOTO TOHMCKa, Moucka mo pemerke, airoputma hillclimb, renernyeckoro anro-
pHUTMa.



JIP2.1 Knaccudukamms n3o0paxeHuii 1 TpanchepHoe o0yUueHue.

[enn: u3ydeHne METOI0B TITyOOKOTO 00yUeHUS 7St pabOTHI C U300pAKESHUSIMHU.

3anganue:

3arpy3uTe JaTtaceT M co3JaiTe UTepaTrop I MOJENU TIyOokoro oOyueHHs. 3arpy3uTe
npenoOydyennyro Ha ImageNetcseprounyio cets (AlexNet, VGG mau ResNet) u mobaBsTe K
backbonenonHocBs3HbIi cioii st 00ydeHus. OOy4nTe HEWPOHHYIO CETh Ha, BU3yalU3UPOBAB
rpaduK (QYHKIUU MOTEPh Ha OOYYAIOIICH W BaTWAAMOHHOW BhIOOpKe. Peammsyiite Momyib
MPUMEHEHHUS] HEHPOHHOM CETH K JaHHBIM, TPOBEPHTE KAUYECTBO 0OYUEHHSI HAa TECTOBOW BBIOOPKE.

JIP2.2 Pabora ¢ TeKCcTaMu U UX BEKTOPHBIMU MPEACTABICHUSIMHU.
[enu: nuzydyenue Mojenell BEKTOPHOTO MPEICTaBICHUS! TEKCTOB.
3anaHue:
Ckauaiite npeioOyueHHbIe BeKTOpa sl ciioBaps. C MOMOIIbIO JH000ro Kiaccudukaropa
marmmaHOoro ooyuenust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCThI U3 1aTaceTa Imo CyMme
BeKTOPOB cioB. Knaccudunupyiite Tekctsl ¢ momoiursio LSTM certu.

JIP3. 1 Ilpumenenue Q-Networks mis pemeHuns mpocThiX OKPYKEHHI.

Henu: u3yyenne npuMeHeHus: 00y4eHUsI ¢ TIOJKPEIUICHUEM ISl PEIICHUH 3a/1a4 KOHTPOJISL.
3ananue:

OOyuuTe MPOCTYIO MOTHOCBA3HYI0Q-ceTh st pereHust okpykenus LunarLander.

[Ipouenyps! onieHUBaHUS 3HAHUM, YMEHUH, (OPMBI U OpraHU3aLUs TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTalMy 00yJyaroInuxcst

Texymuil KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUHAsL aTTECTalUsl CTYyI€HTOB BEIETCS B
cooTBeTcTBUH ¢ [losokeHneM 0 TeKyleM KOHTPOJIE YCIIEBAEMOCTH M IIPOMEXYTOUHOM aTTecTa-
UM 00pa30BaTENbHON OpraHU3alnuu

Texkymuii KOHTPOJIb yCIIEBAEMOCTH

Monynb nenutcs Ha 1Ba 6o0ka. Kaxapiil 670K BKIIIOYaeT B ce0sl M3yuyeHUe 3aKOHYEHHOTO
pasnena, yactu Monyns.

Texymumii KOHTPOIb IO MOAYII0 OCYILIECTBIIETCS MO KaleHJapHOMY yuyeOHOMY rpaduKy.
Cpoku koHTposibHBIX MeponpusaTiii (KM) un cpoku noaseneHust UToros no Mogymo oroOpaxa-
10TCA B pabouyux yuyeOHbIX IIaHax Ha cemecTp. CTYJEHT JOJKEH BBINOJIHUTH BCE KOHTPOJIbHBIE
MEpOINPHUATHS, IPEAYCMOTPEHHBIE MOylIeM K YKa3aHHOMY CPOKY, IIOCJIE YEro IMpernojaBaTeib
MPOCTaBJISIET OaJJIbHBIE OLIEHKH, HaOpaHHBbIE CTYJEHTOM IO pe3yJbTaTaM TEKYIIEro KOHTPOJIS
ycrneBaeMocTy 1o Moayio.

KoHTposnbHOE MeponpusATHE CUUTAETCS BBIIOJIHEHHBIM, €CJIM 32 HETO CTYACHT IOJIY4HII
OLIEHKY B OaiyaXx He HI)Ke MUHMMAJbHOM OLIEHKH, YCTaHOBJIEHHOW MpPOrpamMMoil MOAyns 1o
JAHHOMY MEPOIPUATHIO.

CryneHThl, HE CAABIINE KOHTPOJIBHOE MEPONPUSATUE B YCTAHOBJIEHHBIN CPOK, IPOZOJI-
XKaroT paboTaTh HAJl HUIM B COOTBETCTBUE C MOPSIKOM, MPUHATHIM 00pa30BaTeIbHON OpraHusa-
UEH.

IIpomeskyTouyHasi aTrecTanus

DopMOi1 MPOMEKYTOUHOM aTTECTALMU 110 MOIyIIIO ABIIAETCS 3a4eT.

OuenuBanne Mojyinst BeneTcsi B COOTBETCTBUU C llonokeHHMEM O TEKyleM KOHTpPOJIe
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAllUU CTYAEHTOB 00pa30BaTEIbHON OpraHn3aIiH.

Hanpumep, MeToaMKA OLIEHKHU 110 PEHTHHTY

CryneHT, BBIMOJHUBIINN BCE MPEAYCMOTPEHHbIE YUEOHBIM TUIAHOM 33JJaHUs U CIIABIIUN
BCE KOHTPOJIbHBIE MEPONPHATHS, NOJydaeT UTOTOBYIO OLIEHKY IT0 Moaynto 3a ceMecTp B COOT-
BETCTBHUH CO CIEAYIOLIEH IIKAJION:

PelitTunr OuneHka Ha 3a4eTe
85-100 3a
71-84 e




60-70
0-59 Heszauer

Pelitunr crynenta no Moyiio 3a ceMecTp onpesensercs Kak cyMma 0ajuioB, HOTy4YEeHHBIX UM
3a Bce 0110ku Moayrs, 1 0aijioB 3a IPOMEXKYTOUHYIO aTTecTalio. MakcuMaabHOE KOJTUYECTBO
O6ayoB 3a Moaysb B ceMecTpe ycTaHaBIMBaeTcsl paBHbIM 100



