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PabGouas mnmporpamMma AV CHUIITIMHBL «CucreMa MCKYCCTBEHHOT'O MHTEIUIEKTAa) COCTaBJICHA B

coorBercTBUM ¢ TpedoBanusmMu ®I'OC BO mno nampaBnenuto noarotoBku WHpopmarmoHHbIE
CUCTEMBI U TEXHOJIOTUH.

[Tporpammy coctaBui: ct. npenoa. kadeapst UCuT, / AzueBa K.X../

[Tporpamma onoOpena Ha 3acenanuu kadeaps! «MHbopMallnOHHBIE CUCTEMBI U TEXHOJIOTHI)
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[Ipencenarens Y4eOHO-METOAMYECKOTO COBETAa YHUBEPCUTETA /Xamarynsros I1.B./
(moamuce) (®.U.0.)




1. Ilean ocBOEHMSI AUCHUILINHDBI

Lenbro n3ydeHus: AUCHUTITHHBI «CHCTEMBI HCKYCCTBEHHOTO MHTEIUICKTa) SBISETCS POPMHUPO-
BaHHE KOMIICTCHIIMH B 00JIaCTH MPUMEHEHHS HHTEIUICKTYIIbHBIX HH)OPMAIIHOHHBIX CUCTEM
JUTSI pelIeHus TPO(hecCHOHANBHBIX 3a/1ad.
3anaun TUCHUTUTAHBL:
— O3HAKOMHWTH C COBPEMEHHBIMH OOJIACTSIMHU MCCIICIOBAHUS 110 UCKYCCTBEHHOMY WHTEIUICK-
Ty U chepamMmu IPHUIIOKECHHS IKCIICPTHBIX CUCTEM;
— MO3HAKOMUTH C KOHIICTIIUSMHU, COCTABISIONIMMH OCHOBY COBPEMEHHBIX CHCTEM HCKYC-
CTBEHHOT'O MHTEJICKTA;
— HM3JIOKUTh TEXHUYECKHE MOCTAHOBKM OCHOBHBIX 33Jad, PEIIacMbIX CHCTEMAaMU HCKYC-
CTBEHHOT'O MHTEJIICKTA;
— TO3HAKOMHUTH C OCOOCHHOCTSIMH MPAKTUYCCKOTO MCIIOJIb30BAHMS WHTECIUICKTYAJIbHBIX HH-
(GhOpMAaITMOHHBIX CUCTEM B 00J1aCTH MH(OPMAITHOHHON O€301IaCHOCTH.

2. Mecto nucuunuHbl B cTpykType OIIOII 6akanaBpuara
[{uki, K KOTOPOMY OTHOCUTCS AUCLIUTIIIMHA:
b1.0/1. «CucteMbl HICKyCCTBEHHOT'O MHTEILIIEKTa

3. Pe3yabTaThl OCBOCHHS TUCHHUIIMHBI (MOAYJs1) «CUCTEMBI UCKYCCTBEHHOT'O MHTEIICK-
Ta»

[Ipomecc W3ydeHHUs MUCHUILIMHBI HAMpaBiIeH Ha (HOPMHPOBAHHE SJIEMEHTOB CJICIYIOIIMX
koMmrereHuii B coorBerctBur ¢ ®I'OC BO no naHHOMY HanpaBlIeHUIO:

BO3ZHUKAIOIINX B X0
npo¢ecCuOHAITBHON
JesITeIbHOCTH B 0011a-
CTH MOJCITUPOBAHUS U
aHaJlM3a CJIOKHBIX
€CTECCTBECHHBIX U UC-

Kon mpodec-| HammeHoBaHHe nmpo- Kon, HamMeHoOBaHHE HHIUKATOPA TOCTHKEHHUS MPO-
CHOHAJILHOII | (PECCHOHANBHON KOM- (deccuoHaIbHON KOMIIETEHIIUT
KOMIIETeHLINU neTeHI NI
CnocoOeH BBISIBUTh IIK-7.1.Beibupaer  mporpamm- [3HATh: HAIIPaBIICHUS
€CTECTBEHHOHAYYHYIO | HBIE MiatdOpMbl CHCTEM MCKYC- [pa3BHUTHS CHCTEM HC-
TIIK-7 CYIIHOCTB ITPOGIIEM, CTBEHHOT'O MHTEJUIEKTA, KyCCTBEHHOTO MHTEJI-

ITEeKTa; METO/IbI IEKOM-
MO3UIIAN PEIIaeMbIX
3aJa4 C UCIIOJIL30BaHU-
€M UCKYCCTBEHHOTO
MHTEIIJICKTA,

IIK-7.2.Y4acTByeT B mpoBene- [YMeThb: OCYLIECTBIATH
HUU DKCHEPUMEHTAIBHOM Mpo- [ICKOMIIO3UIUIO pellla-
BEPKH PpabOTOCIOCOOHOCTH CH- [EMBIX 33734 C MCIIOJIb-
CTE€M UCKYCCTBEHHOI'O MHTEJUIEK- [30BAHHEM HCKYCCTBEH-

KYCCTBCHHBIX CUCTCM.

Ta

HOT'O MHTEJJICKTA;
BJ1ageTh: HaBBIKAMU

IMEKOMIIO3ULINH, (Hop-
MaJTH3aIHH TTPOIECCOB
1 00BEKTOB IS HC-
MOJIb30BAHUS HHTEII-
ITeKTyaJbHBIX TIPO-

TpaMMHBIX PEIICHUMN




4. CTpyKTYypa H cojiep:KaHue TUCIUIITTHHBI (MOTYJIs1)
4.1. CTpyKTypa IMCHUILIMHBI (MOLYJIs1)
OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTABIISET 2 3a4ETHBIX SIUHUI], /2 YacoB.

Ne Bunbl yueoHoi padoThl, BKIIOYAA ca- DopMBbI TEKYLIET0 KOH-
n/n MOCTOSITEJILHYIO PA0OTY CTYIEHTOB H | TPOJIsi yerieBaemoctu (1o
TPYA0eMKOCTh (B Yacax) Hedenam cemecmpa)
K C DopMa IPOMeEKYTOYHOM
OHTaAKTHas aMOCTOATEb- aTrecTanuu (l’l0 cemecm -
padora Has padoTa pam)
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Sl g 2 8 Heg B HES gEEEEFagH
BeeneHnue BUCKYCCTBEH-
HBIMMHTEJIEKT HOCHOB-
HBIEMETOIBIMAILIMHHOT O- 10110 8 8
oOyueHus IsIpaboThI
CTaOJIMYHBIMUTAHHBIMH
- 4
CHUCTEeMBITITYOOKOT000Y 4 6 7
YECHUS
OOy4eHue croKperie- 44 2 3
HUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma (npo-
exm)
Iloozomoska k Ik3ameHy
OO6mmas Tpy10eMKOCTh, B [poMexyTOoYHast aTTe-
gacax dopma
72 | 18 | 18 | 18
3ager *
18 -
3ageT ¢ oLeHKOoH
DK3aMeH
4.2. Copep:xanue TUCUMILIIMHBI (MOXYJIS)
Nen/m | HammeHoBaHue MO1YJIsl, COJlep:KaHNe Yacsl
1 «BBeeHne B MCKYCCTBEHHBIN MHTE/UIEKT M OCHOBHbIE MeTOAbI MalllUH-
HOT0 00y4YeHHs Ui pa00Thl ¢ TAOJUYHBIMH TAHHBIMH
Jlexkunu 10
1.1-1.5 | [OnnuoHanbHO: MaTeMaTHYECKHH JIMKOE3 IO JJIeMEHTaM MaTeMaTHye- 10




CKOMW CTATUCTUKH, TUHEHHOHN aJireOphl 1 MaTEMaTHYECKOTO aHAIN3A. |
OcHOBHBIE 33/1a4l CUCTEM HCKYCCTBEHHOTro HMHTeiiekTa. Kiaccugpuka-
1us, KJactepusanus, perpeccus. TUIlbl MAIIMHHOTO OOYYEeHHUS: C yUHuTe-
neM, 6e3 yuuTens, ¢ YaCTHYHBIM NPHUBICYCHUEM YUUTEIs, 00ydeHue ¢
MOAKPEIICHUEM.

Knaccudukanus va npumepe anropurma K-ommkaitimux coceaeir (KNN)
[OnuuonanbHo: BeICTpBI MOMCK Ommkalmux coceaeit.]. MeTpuku
OLICHKU KJaccu(UKaluu: MoaHoTa, TouHocth, FlI, ROC, AUC. Bamuna-
LMOHHAsE U TecToBasi BeIOOpka. Kpocc-Bamumanus. Pabora ¢ kareropu-
QJIbHBIMU NPU3HAKaMH.

Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 - ko3¢ dunm-
€HT JeTepMuHalMU. JIMHeHas perpeccusi, OJIMHOMUAIIbHAS PErpeCcCHsl.
Ilepeobyuenne u perynspusanusi, rpedneBas perpeccus, LASSO, Elas-
ticNet.

Jluneitnple Mmopenu ans kiaccudukanuu. [lepuentpon, noructuyeckas
perpeccusi, IOJHOCBSA3HBIE HEMPOHHBIE CETH, CTOXACTHYECKUM I'PaIUEHT-
HBI CIycK W OoOpaTHOE paclpocTpaHeHue TpaaueHTa. Perymspuzanus
JMHENHBIX MOJIeNeH Kiaccu(pUKalunu.

Knacrepuzanus, k-means, k-means++, DBSCAN, arinomepatuBHast Kia-
cTepu3anus. MeTpuky OLleHKHU KlacTepU3aluu.

ANTOpUTMBI, OCHOBAHHBIE HA MPUMEHEHUU pelIaroluX aepeBbeB. Kpu-
TEpUU paszeNieHust y3Jia: HHPOPMALMOHHBIA BBIUTPHII, KpUTepHi [IKu-
HU. AHCamMOmH pelaronmxX AepeBbeB: CIydyallHbIi JeC, rpaIueHTHBINA OY-
CTHHT.

Merton onopHbIx BekTOpoB. IIpsmas u oOparHas 3ajgauva. OnpeneneHue
ONOPHBIX BEKTOPOB. S IEPHBIN TPIOK.

Haunblil GaiiecoBckuii knaccudukatop. MeTopl OLIEHKH pacrpejee-
HHS TPU3HAKOB. EM-anroputM Ha mpuMepe CMECH rayCCuaH.

Meroapl Ge3rpaHeHTHON ONTHMHU3AIMK: CilydaiHblid mowuck, hillclimb,
OT)KUT, TeHETUYECKUI aJITOPUTM.

JlabopaTopHbie padoThl 8
JIP1.1 | Metonsl paboTsl ¢ Tabnumiamu B Python. Arperamus u Buzyanuzanus 2
nanHbIX. [IpoBeeHne NEpBUYHOrO aHAIN3a IaHHBIX.
JIP1.2 | cronp30oBaHME U cpaBHEHUE aNropuTMoB Kiaccupukanuu: kNN, 2
pelaromye 1epeBbes U MX aHCaMOJIU, JJOTHCTUYECKasl PErpeccHsl.
JIP1.3 | Mcnonb3oBaHue U OlLIEHKA alropuTMoB perpeccuu. [Tonbop ontumans- 2
HBIX
I1aPAMETPOB PETPECCUH
JIP1.4 | OntuMuzanvoHHbIe 3aa4u U uX pemeHus. [lonbop rumepmnapamerpos 2
JITOPUTMA C MIOMOIIBI0 METOJI0B ONITUMHU3ALINH.
IlpakTuka 10
ITP1.1 | IIporpaMMHO-aJIrOPUTMHYECKOE OCBOCHHE MaTepHasa 10
CamocrosiTesbHast padora 8
CP1.1 | IlpopaboTka yueOHOTO MaTeprasa JCKIun 2
CP1.2 | IloaroToBka K 1a00paTopHbIM paboTam 4
CP1.3 | IloaroroBka kK pyOeKHOMY KOHTPOJIIO 1
CP1.4 | JIpyrue BuIbI CAaMOCTOSATEIBHON PaObOTHI 1
2 Jlexkuuu 4
2.1- | Heiiponnsie cetu. @yHKIMM OMINOKM HEHPOHHBIX ceTel 1 00yueHHe ¢ 4
2.3 MIOMOIIIbI0 OOPaTHOT'O pacmpocTpaHeHus rpaaueHTa. IlonsTie 63T4a M

3MOXU.
PaboTa ¢ n300paxeHUsIMHU C OMOIIBIO HEHPOHHBIX ceTel. CBepTOUHbIE




HelipoHHBIe ceTu. Omnepanuu CBEpPTOK, max-pooling. Ilomymnspabie apxu-
TEKTYpbI CBEPTOUHBIX HeiipoHHbIX cereil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeprnoe o0ydeHue.
OOpaboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C ITOMOIIBIO
HEHpOHHBIX ceTeil. BekTopHble mpeacTaBieHus s Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie neiiponnsie ceti, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlaboparopHblie padoThI 6
JIP2.1 | Knaccudukanus n3o0paxkeHuil 1 TpanchepHoe oOydeHue. 3
JIP2.2 | PaboTa ¢ TeKCTaMH M MX BEKTOPHBIMU IIPEJICTABIICHUSIMU TEKCTOB. 3
IIpakTuka 4
P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOEHHUE MaTepuana 4
2.1
CamocrosiTesibHasi padoTa 7
CP2.1 | [IpopaboTka yueOHOrO MaTepraia JeKIun 1
CP2.2 | [loaroroBka K 1abOpaTopHbIM paboTaM 4
CP2.3 | [loaroroBka K pyOeKHOMY KOHTPOITIO 1
CP2.4 | llpyrue BUIBI CAMOCTOSITEIIBHON pabOThHI 1
«OO0yueHue ¢ NOAKPEIIICHUEM
3 Jlexuun 4
3.1- | IloHaTus areHra, cpepl, COCTOSIHUS, IEHCTBUHN U Harpabl. OyHKIUS
3.2 ueHHoctu coctosHusa (Valuefunction) u ¢yHKIMS KauecTBa ACHCTBUS
(Qfuntion).
OnTuMu3aus CTpaTerud ¢ MOMOIIBI0 MaKCHMH3AaIUU (DYHKIMHA IIEHHO- 4
CTH M KauyecTBa. Q-o0ydeHue.
I'ny6okoe o0yuenue ¢ moakperuieHrueM. Deep Q-Networks, Actor-critic.
s yposast akcnieptHbIii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTopHble paboThI 4
JIP3.1 | ITpumenenue Q-Networks Juist perieHHsI TPOCTBIX OKPY>KEHUH. 4
IIpakTHKa 4
1P [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia 4
3.1
CamocrosiTesibHas padora 3
CP3.1 | IIpopaboTka yueOHOTO MaTepHaia JCKIHMA 1
CP3.2 | TloaroToBka K 1a00paTOpPHBIM paboTam 1
CP3.3 | [loaroroBka K pyOe;KHOMY KOHTPOJIIO 0,5
CP3.4 | JIpyrue Buabl CaMOCTOSITEIBHONW PabOTHI 0,5

5. Oopa3oBaTe/ibHbIE TEXHOJIOTHHU
B nporecce npenoaaBanusi Moyinsi UCTIONB3YIOTCS CIEAYIOIINE METObI, CPEACTBa U 00-
HOBJIISIEMOE MPH HEOOXOMMOCTH IPOTpaMMHOE o0ecrieueHre HHPOPMALIMOHHBIX TEXHOJIOTUH:
— e-mail npenogaBarens;
— DJIEKTPOHHbIE y4eOHO-METOAMUYECKHE MaTepHalibl JJsl 00ecreueHHs] CaMOCTOSATEIbHOW pa-
OOTBI CTY/JICHTOB;
—  CIIMCOK CalTOB B ceTu «MHTEpHET» A MOUCKA HAyYHO-TEXHUYECKON HH(OpMAINH 110 pas3-
JieJIaM JUCLIUILINHBL,
— TaKeThl NPUKJIAJHBIX IPOrpamMM, Harpumep, pytorch.



6. YueOHO-MeTOAUUYECKOE OOecrieyeHHe CaMOCTOSITeJIbHOW padoThl cTyaeHToB. Olne-
HOYHBbIE CPEJACTBA /JIsi TEKYILIEro KOHTPOJIsSI yCIeBaeMOCTH,IIPOMEKYTOYHON aTTecTaluu
10 UTOTraM OCBOEHHS TUCIUIIUHBI.

Jna obecriedeHns caMOCTOSITENbHOM paboThl CTYAEHTOB 0 Moyiio chOpMUPOBAH METOIUUYECKHIA
KOMILJIEKC, BKIIOYAIOIINI

B ce0s ceayronue yaeOHO-MeTOINIECKIEe MaTePHAIIBI:

1. [Tporpamma kypca.

2. Y4eOHUKHN U y4eOHBIC TTOCOOHS.

3. Cnmcok azpecoB callToB B HHGYOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTH «/HTepHeT» (nanee
— cetb «HTEpHETY), ColepKAIINX aKTyaIbHYI0 HH(OpMAIHIo 1Mo 6siokam Moyss.
bubnuorpaduueckue cchUiki Ha ydeOHbIE U3IaHUS, BXOAAIIUE B METOAMYECKUN KOMILIEKC, IPUBE-
JICHBI B TIEpEYHE OCHOBHOM M JIOTIOJIHUTENBHON yueOHO TuTepaTyphl, HEOOXOAUMOM /71l OCBOSHUS
Monyns (paznen 7).

K nomonHuTenbHBIM MaTepHaiaM TaKKe OTHOCUTCS MepeueHb pecypcoB cetu «MHTepHET», peKo-
MEHIYEMBIX JIJIsl CAMOCTOSATEIBHON paboThl pu ocBoeHnu Moayns (pasaen 7). CTyAeHTHI OJIydatoT
JIOCTYT K YKa3aHHBIM MaTepuallaM Ha IIEpBOM 3aHATUH 10 MoyIto.

7. Y4eOHO-MeTOAMYeCKOe W MAaTepHAJLHO-TEXHHYeCKOe olecreyeHue TUCHUILIU-
HBI(MOYJIs1)

7.1. YueOHas iuTeparypa:

OcHoBHasl J1UTEpaTypa 1o MO1y.I10

1 MammnHoe o6yueHue. Hayka 1 HCKYCCTBO TOCTPOEHUS AJITOPUTMOB, KOTOpPbIE U3BJIe-
KaroT 3HaHMs u3 naHHbIX. [lerep @nax. IMK Ilpecc. 2015.

2. T'myGokoe obyuenwme. [Torpyxenne B Mup HeipoHHBIX ceteil Hukomnenko Cepreii Mro-
pesuy, Kanypun A. A. | Hukonenko Cepreit Uropesuu, Kanypun A. A.

3. OOyuenue ¢ nogkperuienuem / Carron Puuapn C, bapto Dunpro I'., JIMK Ilpecc, 2020.

JlonoJIHUTeIbHBIE Yy4eOHbIe MAaTepHaJIbl
1 OCHOBBI HCKYCCTBEHHOTO UHTEIIEKTa : yueOHoe nocobue / E.B.boposckas, H. A. Jla-
BBIZIOBA. 4-¢ U31.,37eKTpoH. M.: JIaGoparopus 3nanuii, 2020. 130 c.
HckyccTBeHHBIN HHTEIUIEKT ¢ ipuMepamu Ha Python. Jixomml Ipatuk. Busbsame. 2019.
3. [MpuknagHoe mammHHOE 0OyueHue ¢ momoinbsio Scikit-Learn, Keras u TensorFlow:
KOHUENINY, UHCTPYMEHTBI U TEXHHUKH JJIS CO3JAHUS MHTEJUIEKTYaJIbHBIX CUCTEM , 2-€ W3-
nanue. XKeporOpenben. J{nanexkruka-Buibsame. 2020.

N

4. Xenpuk bpunk, J[xo3ed Puuapae, Mapk desepond «MamunHoe oOyueHue», Ilurep
2017.

5. Kak yunrcst mammna: PeBosronust B 061acTi HEHPOHHBIX CeTel U IITyOOKOro 00ydeHHUsI.
Sn Jlexyn. Anmsniuaa PRO. 2021.

6. ['pokaem riay6okoe odyuenue. Duapro Tpack. [Turep. 2019.

1. O6yuenue ¢ moakperuienuem Ha PyTorch. Coopuuk penenros. Ocu Jlro. JIMK
ITpecc. 2020.

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

7.2. UuTepHeT-pecypehbl

[IpumepHBIil NEpeUYeHb PECYPCOB CETU KMHTEPHET», PEKOMEHIYEMbIX ITPU OCBOCHUH MOIYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsegaenue B MammuHOE 00yueHue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )



https://spinningup.openai.com/en/latest/
https://mlcourse.ai/
https://stepik.org/course/4852/promo

3. Crnenmanu3zanus MamuHHoe 00ydeHre U aHAINu3 JaHHbBIX OT «MOCKOBCKUH (PHU3HKO-
texHnyeckuit mHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma aist npoBeneHus copeBHoBaHui o DataScience( https://www.kaggle.com )

7.3. IIporpammHoe obecnieueHue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
— Amnrusupycnoe 10 Kaspersky endpoint security
— CunpaBouHo-nipaBoBas cuctema “I'apant”

7.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue
Onucanne MaTepuaILHO-TEXHUYECKOIi 0a3bl, HEOOXOIMMOIIIA U3YyUYEeHUs] MOTYJIsf

[lepeuenp MaTepraIbHO-TEXHUUECKOTO oOecneueHus Moyis

Ne /11 | Bup 3ansaruii Bun u HanmeHoBanue o0opy10BaHUS

1 JIekiroHHbIe Ay,I[I/ITOpI/II/I C My.]'IbTI/IMe,Z[I/II‘/'IHLIMI/I cpeacrBaMu, CpeaCTBaMu 3BYyKO-

3aHATUA BOCIHIPOU3BCACHNA U UMCIOIIUC BBIXO B CCTh «HHTCpHeT». ITomemne-

HUA JJIA IPOBEACHUA ayJUTOPHBIX SaHHTI/Iﬁ, 060py,Z[OBaHHBIe y‘Ie6H0ﬁ
~ _

2  |JIaboparop- KomnbroTepHslii K1acc ¢ KOMILIEKCOM IMPOTPaMMHBIX CPEJICTB, [103BO-
HbIE PabOTHI JSIFOIIUX KOKIOMY CTYACHTY pa3padaTbiBaTh MPOrPaMMHEIC peain3a-
LMY MPAKTUYECKUX 3a/1a4 B XOJI€ BBIIIOJHEHUS JTa0OpaTOPHBIX paboT

3 |CamocrosTtens- |bubmmoreka, uMeromias paboune MecTa /Ui CTYACHTOB. AyJTUTOPHUH,
Has pabora OCHAIIICHHbIE KOMIIBIOTEPAMH C JIOCTYIIOM K ceTH «HTepHeT»

4  |IlpakTuka KoMIbroTepHslii KJ1acC ¢ KOMIUIEKCOM ITPOrPaMMHBIX CPEJCTB, I03BO-
JSIFOIIMX KaKIOMY CTYAEHTY pa3padarbIBaTh IPOrpaMMHBIE pealin3a-
LIUY NTPAKTUYECKUX 3aJ1ay B X0JI€ BHIIIOJHEHUS J1a00paTOPHBIX paboT



https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/

PabGouas mporpamma JUCHUIIIUHBI « » COCTaBJIeHAa B COOTBETCTBUU C TPEOOBAHU-
svu @I'OC BO 1o HanpaBieHUIO MOATOTOBKU , YTBEPKIECHHOI0 TpUKa3oM MuHU-
crepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepanuu oT «  » r.Ne .

IIporpammy cocraBuiI:

/ /
[Iporpamma ogoOpeHa Ha 3ace1annu Kadeapsl
[TpoTokom Ne OT « » 20 ropma
3aB. xadeapoit /
(moamuce) (®.1.0.)
[Tporpamma os100peHa YueOHO-METOAUUECKUM COBETOM daxynbTe-
Ta/MHCTHUTYTA
MpOTOKOJ Ne 0T« » 20 roma
[Ipencenarens YueOHO-METOIUYECKOTO COBETa (haKyabTeTa / /
(oamck) (®.1.0.)

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN Y‘-IC6HO'MCTOI[I/I‘IGCKOFO COBCTAa YHUBCPCUTETA

poTOKOJ Ne OT « » 20 T

[Tpencenarens YueOHO-METOIUYECKOTO COBETA YHUBEPCUTETA / /
(moxmuck) (®.1.0)




CaeleHns 0 mepeyTBepKAeHHMH MPOrpPaMMbl HA O4YepelHOli yueOHBIH roJ U perucrpa-
MU U3MEHEeHU i

YueOHbIi
rox

Pemenue xaden-
pBI

(Ne mporoxkora, mata)

BHecennble M3MeHeHU

[Moamuck 3aB. kaden-
pou




®OHJ OHEHOYHbLIX CPEACTB AJIA ITPOBEAEHUA TEKYIIEI'O KOHTPOJIA
YCIEBAEMOCTH U IPOMEXYTOYHOM ATTECTAILIMU OB YYAIOIIIUXCS
IO MOAYJIIO « CUCTEMbBI HCKYCCTBEHHOI'O UHTEJIVIEKTA»



OHI/ICAHI/IEQHOKA?.ATEJIEI‘/'I N KPUTEPUEB OLIEHUBAHUSA
KOMIIETEHIIUU HA PA3JIMYHbBIX OTAITAX UX ®POPMUPOBAHUA,
OINMCAHUME HIKAJI OHEHUBAHUA

®onn oneHouHbIx cpeacts (POC) nmpeaycMaTpuBaeT cieayoliee:

— oIHcaHue KOMIUIEKca MoKa3aTeeil — IECKpUITOPOB OCBOCHUS KOMIIETEHIIUI B BUJIE pe-
3yJlbTaTOB O0yUEHUs, KOTOPbIE CTYACHT MOXKET IPOJAEMOHCTPUPOBATH (

— (tabnuua 1). ns KOHTPOIS JOCTHKEHUS KaXA0T0 U3 HUX MPETyCMOTPEHBI OLIEHOYHbIE
CpEICTBa B BUJIE€ BOIIPOCOB, 3a/1aHUM U T.[1.;

— o00o03HaUYCHHE KpUTEepPHeB — IPABIII IPUHATHS PEILICHUS MO OIICHKE JOCTUTHYTHIX Pe3yJbTa-
TOB 00y4YeHUs! U CPOPMUPOBAHHOCTH KOMIETEHIIUH.

Hanpuwmep, B kauecTBe mIKanibl orieHnBanus npuHuMaercst 100-6anpHas cuctema ¢ BblIeIeHUEM

(rpagarueii) OLEHOK:

PeidTuHIr Onenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Hesauer

TUMOBBIE KOHTPOJILHBIE 3AJAHUSI UJIU UHBIE MATEPHAJIBI,
HEOBXOJMMBIE J1J151 OEHKW 3HAHW, YMEHW 1 (MJTA) OTIBITA
JNESITEJILHOCTH, XAPAKTEPU3VIOIIUE DTAIBI ®OPMUPOBAHUS

KOMIETEHIU B TPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI

MMPOTPAMMBI

BLIHYCKHI/IK, OCBOMBIIHHN 06p330BaTCJ'ILHYIO porpammy, JOJIZKCH O6J'Ia,I[aTB
HpO(beCCI/IOHaIH)HI)IMI/I KOMIIETCHIHUAMU 110 TCMATHYCCKUM MOOYJIAM IIPOTpaMMBbI:

Kon HaumenoBanue PesynpraThl 00y4yeHus
TEMaTH4ECKOI 0
MOJTyJIs
Beenenue B uckyc- 3HaHus:
CTBEHHBIN MHTEJIEKT | — TEOPETUYECKHE OCHOBBI aHAJIN3a JTAaHHBIX U MALTMHHO-
Y OCHOBHBIE METOIbI ro oOy4eHus;
MaLIMHHOTO O0Y4eHHs - crneurguka padoThl AITOPUTMOB MAILIMHHOTO 00yye-
11 paboThI ¢ Tad- HUSL
JMYHBIMHU JTaHHBIMU YMenus:

- NpUMEHEHHE METOJI0B MAIIMHHOTO 00Y4Y€HHUs, TIOJrOTOBKa
JAHHBIX U UHTEPIIPETALMS PE3YIbTaTOB.

HaBbIkHU (ONIBIT AeSITEJILHOCTH):

- HHTepecyeTcs HOBBIMHU TPEHJaMH B CBOEH Ipodeccuo-
HaJIbHOM OTPaciM, paCCMaTPUBAET UX C TOUKHU 3PEHUS
IIPUMEHEHUS B CBOEH IEATEIIBHOCTH,

- OLICHMBAET NPUMEHUMOCTh AJITOPUTMOB, BO3MOKHBIEPHC-
KU 1 TIOCTIEACTBUS OIMOOK, HAXOJUT ONTHMAlIbHBIEpEIIe-
HUs 11 pabouux 3aaa4




CucTeMbl TITyOOKOTO
oOyJeHus

3HAHUA:

MPUHLMIBI 0OYYEHUS U IPUMEHEHUS! HEHPOHHBIX CETEH.
ApXHUTEKTYpPHI IITyOOKUX HEUPOHHBIX CETEH, MPUMEHIEMBIX
B PCIIEHUU NPAKTHYECKUX 3a1a4

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 IIPOBEICHHUS MTOJIHOTO IUKIIA
BBIYHUCIIUTEIBHOTO 3KCIIEPUMEHTA, OTPAXKEHUS X0/1a BbI-
TIOJIHEHUS IPOEKTA U MOIYYCHUS PE3YJIbTaTOB B OTYETAX
U JOKyMEHTAIUU;

BJIaJI€ET HABBIKOM HCIIOJIb30BAHUS CYILIECTBYIOIIUX MPO-

IpPaMMHBIX OMOIHOTEK U MOJIeNel, CO3/1aHus TIPOTpaMM-
HBIX peanu3aluil TTyOOKUX HEUPOHHBIX CeTel

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 peanu3aiys aaropuTMOB 00yUYeHHUs C MOJAKpeI-
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 HCITIOJIB30BAHUS CYLLIECTBYIOIIMUX IIPO-
IrpaMMHBIX OMOJIMOTEK U MOJIeIeH, CO3AaHUsI TPOTPAMM-
HBIX peajln3aliii Ha OCHOBE aJITOPUTMOB 0OYUEHUS C
MOJIKPETIIICHUEM

Cpe,Z[CTBa AJIs1 OICHKH PAa3JIMYHbIX ypOBHCfI (I)OpMPIpOBaHI/IH KOMIIETEHITUH 10 KaTCropusiaM
«3HAaTb», «YME€Tb», «BJIAACTH» o0ecrneynBaroT 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 KATETOPUI U YPOBHEW OCBOEHUS KOMIIETEHIIUI MOTYT UMETh CJICTYIOLIUN 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. Teoperndeckre OCHOBBI AITOPUTMOB MAITUHHOTO OOYUEHHS.




YMETD Ilpumepsr:
1 TloaroToBUTH JaHHBIE K UCIOJIb30BAHUIO AITOPUTMA MALIMHHOTO O0OyUYEeHHUS.
OrneHnBaTh KAY€CTBO PELICHUN CUCTEM MAIIMHHOTO OOYUCHHS.
3. AnanTupoBaTrh alrOPUTMbI MAIMHHOIO OOYYEHUS K PEIICHUIO IPAKTUYECKUX 3ajiau.
BJIAJETD IIpumepsbr:
1 Merononorus pa3paboTKy pelIeHUH MAIIMHHOTO 00y4€eHusl.
IIpuMepsl IPaKTUYECKOrO PUMEHEHHS apXUTEKTYP HCKYCCTBEHHOT'O UHTEIUICKTA.
3. Mertoabl OHJIalH TECTUPOBAHUS PELICHUH MALIMHHOTO 00y4eHHUs.

N

N

METOIAYECKHUE MATEPUAJIBL, ONPEAEJAIOIIUE ITPOONELYPBI
OIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUS KOMIIETEHITAM

[Tpumepsl (MakeTbl) METOAMYECKUX MATEpPUAJIOB, ONPEACIAIOLIUX MPOLEAYPbl OLIEHUBAHUS
3HAHUM, yMEHUH U (UJIK) OTbITA AEATEIbHOCTH

HaunmenoBanmne Kpartkasi xapakTepucTHKA OLIeHOY- IIpeacrasienue
OLICHOYHOI'0 HOI'0 CpeCTBa OLICHOYHOI0 CPEACTBA
cpeacrsa B hoHzge
Texymmii KOHTPOJIb CpencTBo IpoOBEpKHU OCBOEHUS KomriekTs! OmiieToB
yCIIEBAEMOCTHU YPOBHEH «3HAThY», KYMETh)» KOMIIE- (3amanHuii)

KommnuiexkT Ouj1eToB (IpUMepPHbIii)
buner 1.
11 baiiecoBckuii kaaccupukatop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
1.2 Knacrepusarus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6imu. Soft and Hard Voting. Bagging. Cnyuaiinsiii jiec.
2.2 Merpuueckuii kinaccudukaropsl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccust. LASSO, LARS. CART.

3.2 lepeBbs pemenuil. UndopmannoHHbIi BeIUTpbIl. Omudka kiaccuukamnuu, SHTpo-
nus, kpurepuil JLxkuan. [IpyHuHT.

burer 4.

41 TnoGanpubiii mouck. Ciydaiineii mouck. Gridsearch. Cnydaiinoe Omy»xna-
Hue.baliecoBckas ONITUMU3AIIISL.

4.2 Jluneiinas perpeccusi. [lonnnomuanbHas perpeccus. [ peOHeBas perpeccusi.

burer 5.
5.1 AdaBoost. I'pagneHTHBINH OYCTHHT PENIAIONINX JI€PEBHEB.
5.2 Knacrepuzanus. AgglomerativeClustering. Merpuku kinactepu3anum.

burner 6.

6.1. Onenka knaccudukanun. ddpdexkruaocts 1o [lapero. Precision-Recall  ROC kpussie.

AUC.

6.2 Heiiponnsie ceru. IleprientpornPo3enonarra. OOpaTHOE pacnmpocTpaHEHHWE TpadeHTa.
Oyukimy aktuBanuu. Softmax.



buner 7.

7.1 Jloxanpubiii momck. HillClimb u ero pasmoBumnoctn. Omkur. ['eHeTHyeckuii
QITOPHUTM.

7.2 MeTton onopHBIX BEKTOPOB. Sapa.

Ilepeyennb JadopaTOpHBIX padoT (MIPUMEPHbI)

O01mue pekoMeHAaIUN K JIA00PATOPHBIM padoTaM: /1JI Pa3HbIX YPOBHEHN MOATOTOBKU
CTYACHTOB MOXHO MCITIOJIB30BAaTh PA3HYIO FJIy6I/IHy pcaim3anuu peuICHHUA. TaK, AJI1 CTYACHTOB HEC-
TEXHUUYECKUX CIIEMATbHOCTEHN 3ajaHie MOXKET 3aKJII0UaThCSl B IPUMEHEHUHU TOTOBBIX METO/IOB U3
6H6JII/IOTCK HJIN 3aII0JIHCHUCM IIPOITYCKOB B IIpOrpamMmax, rie 60.]1}3]_[12151 4aCTb NOATOTOBJICHA IIPC-
nojiaBatesieM. J[js cTy/IeHTOB TeXHUYECKUX CIelHaIbHOCTeH 3a1aHue OyIeT 3aKI0uaThCs B peau-
3aIiH aJITOPUTMOB 0€3 HCITOJIb30BAHMSI TOTOBBIX PEIICHHIM.

JIP1.1 Metoasl paboThl ¢ TabauimamMu B Python. Arperanus v Busyaiau3aius JaHHbiX. [Ipo-
BeJICHHE NMEPBUYHOTO aHAIIM3a JaHHBIX.

[lenu: uzyueHre MeTO10B pabOTHI ¢ JaHHBIMU B Python u mpoBeneHre MepBHYHOIO aHATH3a
JAHHBIX.

3amanue: 3arpy3ure aataceT B pandasparadpeiiMm. BeiBennTe 0OCHOBHBIC TapaMeTphl 1aTace-
ta. OnpenenuTe, CKOJIbKO B 1aTACETE CIIy4aeB OTCYTCTBUSA NMPU3HAKOB. ONpenenure, CKOJIbKO Mpu-
3HAKOB SIBISIIOTCS KaTeropualbHbIMHU. Busyanusupyiite pacripeielieHne MPU3HAKOB IO KJIACCaM.
Busyanusupyiite 3aBUCUMOCTb MEXAY IPU3HAKAMHU.

JIP1.2 Ucnonb3oBanue u cpaBHeHue anroputmMoB kiaccudukanuu: KNN, pemaromme nepe-
Bbsl M X aHCAMOJIH, JTOTUCTUYECKAs! PEerpeCCHsl.

Llenu: npuMeHEHNE U OLIEHKA AJITOPUTMOB KJIACCH(PHUKAIIUH.

3amanue:

Paznenute naracer Ha oOy4aromuil ¥ BaJUIAMOHHBINA C COXpaHEHUEM MPOMOPIMA KIIACCOB.
Knaccuduimpyiite Touku u3 naracera ¢ nmomoinsto anroputMoB KNN, jgoructudeckoi perpeccum,
CART, cayuaiinoro neca, CatBoost. IlogOepure nyumine napameTpsl alrOPUTMOB CIIOMOIILBIO Ba-
IuAauuoHHON BeIOOpKH. CpaBHUTE BpeMsl paObOThl aITOPUTMOB U 3aBUCUMOCTH OT MpeoOpadboTKu
JTAaHHBIX.

JIP1.3 Hcnonb30BaHue U OLIEHKA alrOpUTMOB perpeccuu. Ilog0op onTuMaabHBIX MapameT-
POB perpeccuy.

Llenu: u3ydyeHue anropuTMOB PETrPECCHH.

3amanue:

[TpuMeHnuTe METO TMHEHHON perpeccuu AJs pelieHus 3a/1aun Ha naTtacere. Jlo6aBbTe B 1a-
TaceT NOJMHOMHUAIIbHBIE PU3HaKH. J[00aBIsiiTe MPU3HAKK ITOKA HE YBUIUTE NIepeoOyUyeHNe Ha Ba-
munanoHHomaatacete. Ilpumenure rpedHeByto perpeccuio 1 LASSO, utoOsl n30aBUTHCS OT Iepe-
00yJeHUsI.

JIP1.4 OntuMuzanuonHble 3a1a4u U uX pemenus. [logbop rumepmapaMeTpoB aaropuTMa
MOMOIIBIO METOAO0B ONTUMH3AIUN

[lenu: n3ydeHne alrOpUTMOB PEIICHHSI ONITHMHU3AIIMOHHBIX 3a/1a4.

3amanue:

1 OnTuMHU3UpyHTE IIMHY MapIIpyTa B 3aJjaue KOMHBOsDKEpa ¢ oMoIbio anroputmos hill-

climb, oTxura u reHeTUYECKOTO aNropuT™Ma. BEIBEIUTE MOTYYUBIINNACS TYTh U €T0 JUTHHY.

2. OnTUMU3HpPYHTE TUNIEPIapaMeTPhl AJITOPUTMA MAITMHHOTO 00y4YeHUs1 (Ha BBIOOp) C IMTOMO-

IIBIO CITYYallHOTO MOKCKa, MMOKCKa 110 pemetke, anropurMa hillclimb, renernueckoro anropurma.

JIP2.1 Knaccuduxkamms nzo0pakeHuit U TpaHchepHoe o0ydeHHe.



Llenu: n3yyeHne METOI0B TIIyOOKOTO 00y4eHus A7l paboThl C N300paKEHUSIMH.

3aganue:

3arpy3uTe JaTaceT W CO3JailTe WUTEpaTop I MOJEIHU TIIYyOOKOro oOy4deHHs. 3arpy3uTe
npenooydyennyro Ha ImageNetcseprounyro cets (AlexNet, VGG unu ResNet) u nobasste k back-
bonenonHoCBA3HBIN cnoit s 00y4deHusi. O0y4nTe HEHPOHHYIO CETh HA, BU3yaIIM3UPOBAB IpapuK
¢GyHKUMU 1OTeph Ha oOywarollell M BaJMJAllMOHHOM BbIOOpKe. Peanusyiite Moayiab NMpUMEHEHHUs
HEHPOHHOM CEeTH K TaHHBIM, IIPOBEPHTE KAa4eCTBO OOYUECHHUS HA TECTOBOI BBHIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMu M UX BEKTOPHBIMH TIpeJcTaBIeHusIMHE. Lle-
JIM: U3y4eHHE MOJIeNiel BEKTOPHOTO MPEICTaBICHUs TEKCTOB. 3a/1a-
HHE:
CkauaiiTe npenodydeHHble BeKTopa 1is cioBaps. C moMOIIbIo JII000ro KiaccudukaTopa Ma-
mmmHHOoro 00yuenus (KNN, SVM, CatBoost) kinaccuduimpyiiTe TeKCThI U3 AaTacera Mo CyMMe BeK-
TopoB cioB. Knaccupunupyiite Tekctsl ¢ momorisio LSTM certn.

JIP3. 1 Ilpumenenne Q-Networks st perieHus mpoCThIX OKPYKCHHUH.

Lenu: n3ydyenue npuMeHeHUs1 00Y4YEeHHUS C TIOAKPEIICHUEM I PEIICHHUH 3a/1a4 KOHTPOJISL.
3ananue:

OOyuuTe MPOCTYIO MOJHOCBA3HYI0Q-ceTh /1S pereHus okpyxenus LunarLander.

[Iponerypsl OleHMBAaHUS 3HAHWK, YMEHUH, (OPMBI M OpPraHU3aAIMs TEKYIIETO KOHTPOJIS
yCIIEBaEMOCTH U IIPOMEKYTOUHOM aTTecTalMy 00y4YaroIuXcst

Texkylmuii KOHTPOJIb YCIIEBAEMOCTH U ITPOMEXKYTOUHAs aTTECTallMsI CTYAEHTOB BEJETCS B CO-
orBeTcTBUU C [loso’keHMEM O TEKyllleM KOHTPOJIE yCIIEBAEMOCTH U IPOMEXYTOYHOM aTTECTALUU
o0pa3oBaTesbHOI OpraHu3anuu

Tekymuili KOHTPOJIb yCIIEBAEMOCTH

Mopnyne nenurcs Ha 1Ba Oyoka. Kaxnapiii 0710k BKItoyaeT B ceOs M3ydeHHE 3aKOHUEHHOIO
paszznena, yactu Mozyss.

Texymuii KOHTPOJb 0 MOIYII0 OCYIIECTBIISIETCS MO KaJeHAapHOMY yueOHOMY TpaduKy.
Cpoku KoHTposbHBIX Meponpusthii (KM) u cpoku mojasezeHus UTOroB o Mojtyio oToOpaxaroT-
csl B paboumnx y4eOHbIX MaHax Ha ceMecTp. CTYAEHT 0JKEH BBIIOJIHUTH BCE KOHTPOJIbHBIE MEPO-
IPUSTHS, IPEAYCMOTPEHHBIE MOyJIeEM K yKa3aHHOMY CPOKY, ITOCJIE YETO IPENoAaBaTesb IpoCTaB-
nseT OalibHbIE OLICHKH, HAOpaHHbBIE CTYAEHTOM I10 pe3yjibTaTaM TEKYIIEro KOHTPOJsS YCIEeBaeMo-
¢ty 1o Moayito.

KoHTponbHOE MeponpuaTHe CUMUTAETCSl BBINOJHEHHBIM, €CJIM 3a HEro CTYAEHT IOJIY4HJI
OLIEHKY B Oaijax He HWX€ MUHUMAJIbHOW OLIEHKH, YCTAaHOBJIEHHOW MPOrpaMMOil Moyl Mo JaH-
HOMY MEpONPUATHIO.

CryneHThl, HE CIaBIIME KOHTPOJIbHOE MEPONPHUITHE B YCTAHOBIIEHHBIN CPOK, IMPOIOJIKAIOT
paboTaTh HaJl HUIM B COOTBETCTBUE C MOPSAKOM, IPUHSITHIM 00pa30BaTeIbHON OpraHU3aIuei.

IIpomexxyTouHast aTTecTanus

DopMOI MPOMEKYTOUHON aTTECTALMK 110 MOYIIIO SIBISIETCS 3a4eT.

OuenuBanue Monyns Benercss B COOTBETCTBHM € I1osi0)keHnEM 0 TeKyIleM KOHTpOJIe ycIe-
BAa€MOCTH U IPOMEKYTOUHOM aTTeCTalllM CTyI€HTOB 00pa30BaTeIbHON OpraHU3alIiH.

Hanpumep, MeToAHKA OLIEHKH 110 PEHTHHTY

CTyneHT, BBIIOJHUBIINN BCE MPEAYCMOTPEHHBIE YUeOHBIM IJIAHOM 33JaHUS U CIIaBLINIl BCe
KOHTPOJIBHBIE MEPONIPUSTHS, ITOJIy4aeT UTOTOBYIO OLIEHKY 110 MOyito 3a ceMecTp B COOTBETCTBUH
CO CJIeAYIOIIEN IKAJIOU:

PeiiTunr Onenka Ha 3a4eTe
85-100
71-84 3adgeTr
60-70
0-59 He3zauer




PefiTunr crynenTa mo Moysro 3a ceMecTp OnpeenseTcst Kak cyMMa 0ajuioB, MOJIyYeHHBIX UM 32
Bce O10ku Moyiist, u 6ajioB 3a MPOMEKYTOYHYIO aTTecTaluio. MakCuManbHOE KOJIMYECTBO Oall-
70B 32 Moayib B ceMecTpe ycranapiuBaeTcs: paBHbiM 100



