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1. Ile,ii 0OCBOEHHUSA AW CIIUILIAHBI

Llenbro n3ydeHus AUCHUIUIMHBI «CHCTEMa HCKYCCTBEHHOTO HHTEIUIEKTay SIBIISIETCS (POPMUPOBa-
HHE KOMIICTCHIIMH B 00JIaCTH MIPUMEHEHUS MHTEIUICKTYaIbHBIX HH()OPMAIIMOHHBIX CHCTEM IS
penieHus MpoeCcCHOHANBHBIX 33/1a4.
3asauu TUCUUIUINHBIL:
- 03HAKOMUTH C COBPEMEHHBIMHU 00JIACTSMH HCCIIEOBAHUS 110 HICKYCCTBEHHOMY MHTEIUIEKTY
U chepaMul IPUITOKEHHS IKCTIEPTHBIX CHCTEM;
- TO3HAKOMHUTH C KOHIEMIMSMH, COCTaBIISIONIMMHU OCHOBY COBPEMEHHBIX CHCTEM HCKYC-
CTBEHHOT'O MHTEJUICKTA,
- W3JIOKHUTh TEXHUYECKHE IMOCTAHOBKH OCHOBHBIX 3a/1a4, PEIIaeMbIX CHCTEMaMH HCKYC-
CTBEHHOT'O MHTEJUICKTA,
- TI03HAKOMUTH C OCOOEHHOCTSMH MPAKTHYECKOTO HMCIOIb30BAHHUS MHTEIUICKTYAIBHBIX HH-
(bopMaIMOHHBIX CHCTEM B 00J1aCTH HH(POPMALIMOHHOM 0€30MacHOCTH.

2. Mecto pucuuninnsl B ctpykrype OIIOII 6akanaspuara
[{uk1, K KOTOPOMY OTHOCHUTCS TUCLIMITIIMHA!
BXOJIMT B 4acTh, (popMupyemasi ydacTHUKaMH oOpazoBaTenbHbIX oTHomeHni b1.B.20 «Cuctema
HCKYCCTBEHHOI'O MHTEJIIEKTa

3. Pe3yabTaThl 0CBOEHHMS JUCUMILIMHBI (MoayJisi) «CrucTemMa UCKYCCTBEHHOTO MHTEIIICK-
Ta»

[Iponiecc M3ydeHUs TUCHUILIMHBI HAIpaBieH Ha (OPMHUPOBAHUE DJIEMEHTOB CICAYIOIIUX
komrereHiuit B coorBerctBuu ¢ ®I'OC BO no nanHoMy HanpaBieHUIO:

Kox mpodec-| HammenoBanue mpo- Koa, HanMeHOBaHUe HHANKATOPA I0CTUKEHUS NPO-
CHOHAJIBLHOM ¢eccuonabHOM (¢eccuoHaILHON KOMIIETEHITUH

KOMIIETeHI[U U KOMIETCHIIUHA




IIK-13

[MK-13. CriocobHOCTH
WCTIOJIb30BaTh 3HAHHE
OCHOBHBIX METOI0B UC-
KYCCTBEHHOT'O MHTEJICK-
Ta B MOCIEIYIOMIEH Mpo-
(heccroHaABHOMH JesI-
TCJIBHOCTH B KQUYECTBEC
HAYYHBIX COTPY/THHKOB,
rpenoaBareneii oopaszo-
BAaTCJIbHBIX OpraHHE}aHPIﬁ
BBICIIIEr0 00pa30BaHus,
WH)XEHEPOB, TEXHOJIOTOB

IIK-13.1. 3naeT meTonsl paspa-
OOTKHM OpUTHMHAJIBHBIX AJITOPUTMOB
Y IPOTPaMMHBIX PELeHHH ¢ UC-
MI0JIb30BAaHUEM COBPEMEHHBIX TEX-
HOJIOTUI

3HATH:

- METOJIbI pa3paboTKu
OpUTMHAJIBHBIX aJTo-
PUTMOB U TIPOrPAMM-
HBIX PELICHU C HC-
MMOJIb30BaHUEM
COBPEMEHHBIX TEXHO-
ITOrui

YMeTh:

- PUMEHSITH 3HAHUSA
OCHOBHBIX METOJIOB
NCKYCCTBEHHOrO UH-
Tennekra B
npodgeccrnoHarnbHOn
NeAaTenbHOCTU B Ka-
HeCcTBe Hay4HbIX CO-
TPYOHWUKOB,
npenogaesaTenen
oOpa3zoBaTenbHbIX
opraHnsaunm Bbic-
Lwero obpasoBaHus,
NHXXEHEepPOoB, TEXHO-
noros

Baagern:

- HaBBIKAMU pa3pa-
0OTKH MoJenei
[pEeACTABICHUS 3HA-
HUI

BHYTPH 3aJaHHOMI
MPOOJIEMHOM 00J1acTH|




I1K-14

I1K-14. CnocobeH BbI-
SIBUTh €CTECCTBEHHOHAYY-
HYIO CYIIHOCTb ITPO0JIEM,
BO3HMKAIOLIUX B XOJIE
npodecCHOHANTBLHON Jies-
TEJILHOCTH B 00J1aCTH
MOJICTUPOBAHUS U aHa-
JIM3a CJIOKHEIX €CTe-
CTBEHHBIX U UCKYCCTBEH-
HBIX CUCTEM

[IK-14.1. Bnageet HaBbIKaMu Jie-
KOMIIO3UIHH, (POpMAITA3ALIIN TIPO-
11€CCOB U OOBEKTOB JJISI UCITOJIB30-
BaHUS UHTEJUICKTYaJIbHBIX TIPO-
IrPaMMHBIX pEIIeHUH

[1K-14.2. Ucnombs3yer

3HAHUE OCHOBHBIX

METO/IOB

HCKYCCTBEHHOTO

WHTEIJICKTA B

nocieyroumei
podeCCHOHATEHOM
JIEATSIIbHOCTH

14.3. CriocoOeH BBISIBUTH MTPOOIIC-
MBI, BO3HUKAIOIIE B XOJ€ Mpo-
(heccrnoHaTBHON

JIESATEIbHOCTH, B 00JIACTH MOJICIH-
poBaHHA U

aHaJIM3a CIOXHBIX €CTECTBEHHBIX
Y UCKYCCTBEHHBIX CHCTEM

3HATH:

- COBPEMEHHbIE
poOJIeMBbl HCKYC-
CTBEHHOT'O MHTEIICK-
Ta U
MIPOCKTUPOBAHUS
MPUKJIATHBIX UHTEI-
NIEKTyaJIbHBIX CHCTEM
YMeTh:

- TI0JIb30BAThCS CBOH-
MH 3HAHHSAMU IS
pereHus
(byH/1aMEHTaJIbHBIX,
MPUKJIAIHBIX U TEX-
HOJIOTUYECKHUX 3a/1a4
MHXEHEPUU
Baaners:

- HaBBIKAMU JIe-
KOMIO3UIUH, (pop-
MaJTU3aIiy MPOoIeC-
COB

1 00BCKTOB JIJIS HC-
M0JIb30BaHUS UHTEN-
NEKTyaIbHbIX
[POTPaMMHBIX pellie-
HUH

4. CTpyKTypa U coJep:KaHue JUCUUIIIMHBI (MOXYJIS)
4.1. CTpyKTypa AUCHUIIMHBI (MOIYJIA)
O61mas TpyJ0€MKOCTh AUCHUILIMHBI COCTABISET 2 3a4ETHBIX €IUHUIL], 72 4acoB.




CKOW CTaTUCTHKH, TMHEHHON anreOpbl 1 MaTeMaTHUECKOTo aHAIIN3A. |
OCHOBHBIE 33/]a4i CUCTEM UCKYCCTBEHHOr0 uHTesuiekTa. Kiaccuduka-
1Us1, KJIacTepu3anus, perpeccus. TUrbl MalmMHHOTO O0YUYEHHS: C YUH-
TesieM, 0€3 yUuTes, ¢ YaCTUUHBIM IIPUBJICYCHUEM YUHUTENs, 00yueHHe ¢
MOJAKPETUICHUEM.

Knaccudukanus Ha npumepe anropurMa k-ommxkaitimumx coceneit (kNN)
[OnmmoHansHO: BeICTpHIil mouck Ommkaimux coceaei.|. MeTpuku
OIIEHKH KJIacCH(UKAIMK: TTOJTHOTa, TouHOCTh, F1, ROC, AUC. Banuna-
IIMOHHAs U TecToBast BeIOOpka. Kpocc-panmupaanus. Pabora ¢ kareropu-

Ne Buabl yuedHoii padoTbl, BKIIOYasI DopMbI TeKYyIET0
n/n CaMOCTOAITEIbHYI0 Pa0OTy CTYIEHTOB M| KOHTPOJISI yCIIeBAEMOCTH
TPYA0€MKOCTH (B 4acax) (no nedenam cemecmpa)
K C ®opma NPOMeKYTOYHOMH
OHTiﬁlKTHaﬂ aMOCTOSﬁlTeJ’[L- aTTecTaluu (no ceme-
padorta Hasi padoTa cmpam)
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SR B2 EE &R | RES |IEEE|EgeH
1 BBenenue B ickyccTBeH- | 5 |28 | 10 | 10 | 8 8 8
HBII UHTEIJIEKT U OCHOB-
HBIE METO/IbI MAIIIMHHOT'O
00y4eHus st paboThI ¢
TaOJIMYHBIMH TAHHBIMHU
2 |Cucremsl riy0okoro o0y-| 5 | 14| 4 | 4 | 6 6 6
YEeHUS
3 |O0yuenue c noakperie- | S | 12| 4 | 4 | 4 4 4
HHCM
Bceero 5 15418 | 18| 18 18] * | 2 |18
Kypcosas paboma
(npoexm)
Tloozomoska k sx3ameny
OO6mrast Tpy10€MKOCTh, B 5172]18 |18 | 18 18 2 | 18 | IIpomesxyTouHas aTre-
Jacax dopma
3ader *
3a4eT ¢ OlEHKOM
DK3aMeH
4.2. Cogepxanmne TUCUMILIMHBI (MOXYJIS)
Ne n/n | HaumeHoBaHue Moayns, cogepxaHue Yacbl
1 «BBeaeHMe B MICKYCCTBEHHbIN MHTEINEKT U OCHOBHbIE METOAbI
MaLWWHHOro oby4yeHus ans paboTbl ¢ TAGNUYHLIMU AAHHLIMUY
Jlekuum
1.1-1.5 | [OnumroHaIpHO: MAaTEMATHYCCKHM JTUKOE3 10 AJIeMEHTaM MaTeMaTHye- 10




aJIbHBIMH TPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 - koa¢d duru-
eHT JeTepMUHaluu. JInneitHas perpeccusi, MOJIMHOMUATbHASI pErPECCHsl.
[TepeoOyuenue u perymsipusanusi, rpednesast perpeccusi, LASSO, Elastic-
Net.

Jluneitaple Moaenmn i Kiaccudukanuu. [lepuenTpoH, IorucTHIecKas
perpeccus, TOJTHOCBA3HbIE HEUPOHHBIE CETH, CTOXaCTUYECKUH TPaIueHT-
HBII CITyCK U 00paTHOE paclpoCTpaHEeHUE TpaueHTa. Peryspusanus im-
HEHWHBIX MOJICIICH KITaCCH(UKAIIMHH.

Knacrepuzanus, k-means, k-means++, DBSCAN, arinomeparuBHast Kjia-
crepusanusi. MEeTpUKH OLEHKU KJIacTepU3alluu.

ANTOPUTMBI, OCHOBaHHBIE HAa TPHUMEHEHUH PEIIAIONINX JepeBbeB. Kpure-
pHUH pa3/esieHus y3ia: HHQOPMAMOHHBINA BBIMTPHILI, KpuTepuii J>kuHu.
AHCaMOJIH pemaronuX JePeBbeB: CIydallHbIN JIeC, TPATUCHTHBIN OY-
CTHHT.

Mertox onopHbIX BeKTOpOB. [IpsiMast u oOpartHas 3ama4da. OnpeneneHue
OTIOPHBIX BEKTOPOB. SII€pHBIN TPIOK.

HausHbrii GaliecoBckuii kimaccudukarop. MeTo bl OIICHKHU pacipeiese-
HUS Tpu3HakoB. EM-anroputm Ha mpuMepe CMecH rayccua.

MeTob1 6e3rpaueHTHON ONTUMHU3AINHN: CITyYaiiHbIN ouCK, hillclimb,
OT)KUT, TCHETUYECKUN aJITOPUTM.

JlaGopaTopHble padoThI 8
JIP1.1 | Metoasl paboThl ¢ Tabauiamu B Python. Arperanus u Bu3yanuzanus 2
nanHbIX. [IpoBeieHre NepBUYHOTO aHAIN3a JAHHBIX.
JIP1.2 | cronb30BaHME U CpaBHEHHE aNTrOopuTMOB Kiaccudukanuu: KNN, 2
pelaonre 1epeBbes U X aHCaMOJIu, IOTUCTHYECKAasi perpeccusl.
JIP1.3 | Mcnonws3oBaHME U OlIEHKA allrOpUTMOB perpeccuu. [Togbop onrtumarns- 2
HBIX
IapaMeTPOB PETPECCHH
JIP1.4 | Onrumu3anuoHHBIC 3a7a4n U ux pemrenus. [logdbop runepnapameTpos 2
QJITOPUTMA C MTOMOIILI0 METOJIOB ONITHUMHU3AIINH.
IlpakTuKa 10
IMP1.1 | TIporpaMMHO-aJITOPUTMHUYECKOE OCBOCHHE MaTeprasia 10
CamocTosiTeJibHAsi padoTa 8
CP1.1 | IlpopaboTka yaeOHOr0o MaTepurasa JeKIui 2
CP1.2 | IToaroroBka k 1abOpaTOpPHBIM paboTaM 2
CP1.3 | IToarotoBka K pyOe:KHOMY KOHTPOJIIO 2
CP1.4 | Jlpyrue BUaBI CAaMOCTOSITEILHON PAOOTHI 2
2 CucreMbl 1;1y00K0Or0 00yueHust
Jlexmm 4
2.1- | Heiiponnsle cetn. @yHKIMH OMHUOKHA HEHPOHHBIX CETEN U 00yUEHUE C 2
2.3 MOMOIIBI0 00PATHOTO pacIpoCcTpaHeHus rpaauenHTa. [lonstue 6314a U 2
ATIOXM.
PaboTa ¢ n300paXkeHUAMH C MOMOIIBIO HEHPOHHBIX ceTell. CBepTOYHbBIE
HelipoHHbIe ceTH. Onepanuu cBepTok, max-pooling. [lomynspHsie apxu-
TEKTYpbI CBEpPTOUHBIX HeHpoHHBIX ceTeii: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdepnoe odyueHue.
O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM S3BIKOM C MIOMOIIBIO HEM-
POHHBIX ceTeil. BekTopHble mpencTaBieHus st Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie Heliponnsie ceti, LSTM, GRU.
Tpancdhopmepsr, BERT, GPT.
JlaGopaTopHble padoThl 6
JIP2.1 | Knaccudukarus n3o0pakeHuid 1 TpaHchepHoe 0OyUIeHHeE. 4




JIP2.2 | PaboTa ¢ TEeKCTaMHM M MX BEKTOPHBIMHU IIPEICTABIICHUSIMU TCKCTOB. 2
IIpakTHka 4
1P IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepuaia 4
2.1
CamocTosiTeJibHAsi padoTa 6
CP2.1 | [IpopaboTka yueOHOTO MaTepraia JCKITHH 2
CP2.2 | [loaroroBka K JiaDOpaToOpHBIM paboTam 2
CP2.3 | [ToaroroBka K pyOeKHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BUIbI CAMOCTOSITEILHOM pabOThHI 1
3 OO0yueHue ¢ mogKpenIeHneM
Jlekuuu 4
3.1- | [lousTus areHTa, cpeibl, COCTOSHUS, NeUCTBUN U Harpaabl. DyHKIUSA 2
3.2 rieHHocTr cocrosHus (Valuefunction) u yHKIMS KauecTBa NEHCTBUS 2
(Qfuntion).
OnTuMu3aIus CTPATETUU C TIOMOIIBIO MAKCUMU3AIUU (PYHKIIHIA [IEHHO-
CTH U KauecTBa. Q-00ydcHHE.
I'my6okoe oO0yuenue ¢ nmoakperuieaneMm. Deep Q-Networks, Actor-critic.
Jns ypoBus skcnieptHbiii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHble padoThI 4
JIP3.1 | Ilpumenenune Q-Networks mist pemeHust IPOCTHIX OKPYIKEHHIA. 4
IMpakTHka 4
IIP 3.1 | IIporpaMMHO-aITOPUTMHUYECKOE OCBOSHHE MaTepHrasa 4
CamocTosiTenpHas pabora 4
CP3.1 | [IpopaboTka y4eOHOr0 MaTepHaia JEKIHM 1
CP3.2 | [Toaroroska K J1a0OpaTOpPHLIM padoTam 1
CP3.3 | [ToaroroBka K pyOeKHOMY KOHTPOJIIO 1
CP3.4 | JIpyrue BUIbI CAMOCTOSTEIBHOM paOOThI 1

5. O0pa3oBaTeibHbIE TEXHOJIOTHH
B mporecce mpenogaBanus Moayiisl HCIIONB3YIOTCS CIICAYIOIIAE METOIBI, CPEICTBA U 00-
HOBJISIEMOE TPU HEOOXOUMOCTH IIPOrpaMMHOE obecriedeHre HH(HOPMAIIMOHHBIX TEXHOJIOTHH:
" e-mail npenonaBaTens;
AIIEKTPOHHBIE YUEOHO-METOMUECKHE MaTePHAIIBI ISl 00eCTIeUeHUsI CaMOCTOSITENILHOM pado-
Thbl CTYJACHTOB,
CIIMCOK CalToOB B ceTu «MHTepHEeT» Ui MOMCKa HAYyYHO-TEXHUYECKON MHPOPMALIUU IO pas-
JcJIaM JUCIHHUIIIIUHBI,
MAKEThI MPHUKJIAJHBIX POrpaMMm, Harpumep, pytorch.

6. YueOHO-MeTOAMYECKOE 00ecTIeYeHHEe CAMOCTOSITEIbHON PadoThl CTYICHTOB.

[na obecneyeHnsi camocToaTenbHOM paboTbl cTyaeHToB No Moaynto cdhopmmnpoBaH MeTo-
ONYEeCKUN KOMMMEKC, BKOYaoLWnm

B cebs cnepyowme y4ebHO-MeToanYECKNE MaTepmansi:

1. MNMporpamma kypca.

2. Y4yebHukn n yyebHble nocobus.

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

— ceTb «MHTepHeT»), cogepxalimx akTyanbHyo nHgopmaumio no 6nokam Moayns.
Bubnuorpaduyeckme ccbifikn Ha y4ebHble n3gaHund, Bxogswme B METOANYECKNIA KOMMIIEKC,
npuBeAeHbl B NepeyHe OCHOBHOM M JONOSTHUTENBbHOM y4ebHOM nuTepaTypbl, HEO6X0ANMON
ansa ocsoeHusa Moayns (pasgen 7).



K mononHuTenbHbIM MaTepranam Takke OTHOCUTCS NepeyeHb pecypcoB ceTu «MHTepHeT,
pekoMeHayeMbIX A4S CaMOCTOosiTENbHOM paboTkl Npu ocBoeHun Moayns (pasgen 7). Cty-
AEHTbl Mony4atoT AOCTYN K yKasaHHbIM MaTepuanamM Ha nepBoM 3aHsTum no Moaynto.

7. YdeOHO-MeTOOMYECKOE H MAaTepHATbHO-TEXHHYECKOe olecrmevyeHne IHCHUILIN-

HbI(MOaYJIs1)

1.

2.

1.
2.

7.1. YueOHast iuTeparypa:

OcHoBHasl TUTEpPaTypa Mo MOAYJII0

MammaHaoe 00yuenne. Hayka n MICKyCCTBO IOCTPOEHHSI aITOPHUTMOB, KOTOPBIE U3BJIC-
KaroT 3HaHus u3 nanHeix. [lerep @nax. JIMK Ilpecc. 2015.

I'my0Ooxoe oOyuenue. [lorpyxxenue B Mup HelipoHHbIX ceTell Hukonenko Cepreii Urope-
BuY, Kagypun A. A. | Hukonenko Cepreit Uropesuu, Kagypun A. A.

Oo6yuenue ¢ noakperuieaneM / Catron Puaapn C, bapro Duapro I'., JIMK Ilpecc, 2020.

JlonoJiHUTeIbHbIE Yy4eOHbIe MATePHaJIbI

OCHOBBI UCKYCCTBEHHOT'0 UHTEIIEKTa : yueOHoe nocobue / E.B.boposckas, H. A. JlaBbioBa.
4-¢ uzn.,pnektpoH. M.: Jlaboparopust 3Hanwmii, 2020. 130 c.

HckyccTBeHHBIN HHTEIUIEKT ¢ TpuMepamu Ha Python. J[xommulIpatuk. Bunbsme. 2019.
[Tpuknagnoe mammHaHOE 00y4eHue ¢ momonipio Scikit-Learn, Keras u TensorFlow: koHmen-
[[UU, UTHCTPYMEHTHl U TE€XHUKH JJISl CO3/IaHUSI MHTEIJICKTYalbHBIX CHUCTEM , 2-€ U3JaHHe.
KepouOpenben. nanexktuka-Bunbsame. 2020.

Xenpuk bpunk, /[xo3ed Puuapne, Mapk depepond «Mammmanoe o0yuenue», [Turep 2017.
Kak yunrcst mammnHa: PeBomronust B 006JacTH HEHPOHHBIX CeTel M TIyOoKoro oOydeHus. SIH
Jlexyn. Ansniuna PRO. 2021.

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

O6yuenne ¢ moakperienueM Ha PyTorch. Coopuuk penentos. FOcu Jlro. JIMK Ilpecc.
2020.

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

7.2. UnTepHeT-pecypehbl

[IpuMepHBIii IepeyeHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX TP OCBOCHUN MOJTYJIS

Open Machine Learning Course (https://mlcourse.ai)
Beenenue B mammaHoe o0yuyenue ot «Bioinformaticlnstitute»

(https://stepik.org/course/4852/promo )

3.

Crneuunanusanus MammHHoe oOydeHre U aHalnu3 JaHHbIX 0T « MOCKOBCKUHM (PU3UKO-TEXHU-

yeckuit nHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)

4,

[Tnardopma s npoBeaenus copeBHoBanuii o DataScience( https:/www.kaggle.com )

7.3. IlporpamMHoOe oOecnieyeHue:
—  Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
— Microsoft Office 2007, 2010, 2016
— Awntusupycnoe [10 Kaspersky endpoint security
— CnpaBouyHo-ipaBoBas cucrema “I'apant”

7.4. MarepuajibHO-TeXHUYECKOe oOecredyeHue

Onucanue MaTepHaﬂLHO-TeXHH‘leCKOﬁ 633])[, He()ﬁXO):[I/IMOﬁ JJIA U3YyIECHHUA MOAYJIA

[lepeueHp MaTepUATLHO-TEXHUYECKOTO obecnieueHust Moty st

Ne /i1 | Bup 3ausTrii Bun v HanmeHoBaHME 000py0BaHUS



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

1 |JlekunoHHbIe Aynuropun ¢ MyJbTUMEIUWHBIMU CPEACTBAMMU, CPEJICTBAMU 3BYKO-
3aHSTUS BOCIPOM3BEICHUS 1 UMeIolue BBIX0l B ceTh «IHTepHeT. [lomee-
HUSL [T IPOBE/ICHUS ayAUTOPHBIX 3aHATHUI, 000py/1I0BaHHbIE yueOHOM

2 |JIaGoparop- KoMnbroTepHslii Kj1acC ¢ KOMIUIEKCOM ITPOrPaMMHBIX CPEJICTB, I03BO-
Hbl€ Pa0OTHI JSIFOLMX KaKAOMY CTYJICHTY pa3palOaThIBaTh POrpaMMHBIE pealn3a-
IIUM [IPAKTUYECKHX 33/1a4 B XO/I€ BBITIOJIHEHUS 1JaOOpaTOPHBIX padoT

3 |Camocrositens- |bubnmnoreka, nmeromas pabodre MecTa st CTyICHTOB. AYJIUTOpPUH,
Has pabota OCHAII[CHHBIE KOMIIBIOTEPAMH C IOCTYIIOM K ceTH «HTepHeT»

4  |IIpakTuka KomMnbroTepHslii KJ1acC ¢ KOMIUIEKCOM ITPOTrPaMMHBIX CPEJICTB, M03BO-
JSFOIMX Ka)KAOMY CTYJIEHTY pa3palaThIBaTh MPOrpaMMHBIE peain3a-
IIUH [IPAKTUYECKHX 33/1a4 B XOJI€ BBITIOJIHEHUS 1TaOOpaTOPHBIX padoT

6. OueHoYHBIE CpeacTBa VISl TEKYIIero KOHTPOJISA YCIeBaeMOCTH U NPOMEKYTOYHOM
aTTeCcTAlMH [0 HTOraM OCBOCHUSI IMCUUILIMHBI.

6.1. OIMCAHUE MIOKA3ATEJEA U KPUTEPUEB OLIEHVUBAHUS
KOMITIETEHIIUM HA PA3JIMYHBIX DTAIIAX UX ®OPMHUPOBAHUSI,
OIIMCAHHUE IKAJI OONEHUBAHUA

®onn oneHouHbIX cpeacTB (POC) mpeaycMaTpuBaeT Ciaeayrolee:

" ommcaHHe KOMIUIEKCA MOKa3aTeJieil — IECKPUITOPOB OCBOCHHS KOMIICTCHIIHIT B BUJIE pe-
3yJIbTaTOB OOYUYEHUS, KOTOPbIE CTYJACHT MOXKET MPOJEMOHCTPUPOBATH (
(tabmuma 1). {st KOHTPOJIS AOCTHXKEHHS KaXKA0TO U3 HUX MPEILyCMOTPEHBI OLICHOYHbIE
CpeJICTBa B BUE BOIIPOCOB, 33AaHUN U T.1I.;
0003HaueHNE KPUTEPUEB — IPABWII IPUHATHUS PEIICHUS 110 OLECHKE TOCTUTHYTHIX Pe3yJbTa-
TOB 00y4YeHUs U cPOPMUPOBAHHOCTU KOMIIETEHIIUH.

Hanpuwmep, B kauecTBe Kbl orieHnBaHus npuHUMaeTcst 100-0anpHas cuctema ¢ BbIZeICHHEM

(rpanarueit) OlEHOK:

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

6.2. THMIOBBIE KOHTPOJILHBIE 3AIAHUSI UJIM UHBIE MATEPHAJIDI,
HEOBXOJMMBIE /151 OIEHKHW 3HAHWI, YMEHWI 1 (MJTA) OTIBITA
JNESITEJIbLHOCTH, XAPAKTEPU3VIOIUE DTAIbI ®OPMUPOBAHUS
KOMIETEHILU B IPOLIECCE OCBOEHHUSI OBPA3OBATEJILHOI
MMPOTPAMMBI

BbimyckHMK, OCBOMBIIMII 00pa3oBaTelbHYIO IMPOrpaMMy, JOJDKEH 00JanaTh
npodeccrnoHaTbHBIMI KOMITETEHITUSIMU 110 TEMATHUYECKUM MOJIYJISIM IPOTPAMMBI:

Kon HaumenoBanue Pe3ynbrarel oOydeHms
TEMaTUYECKOTO
MOJYJIS




Beenenue B nckyc-
CTBEHHBIA UHTEIICKT
¥ OCHOBHBIE METO/IBI
MaIIMHHOTO 00y4eHHst
Uit paboTHI C Ta-
OJIMIHBIMU JTAHHBIMHU

3HanuA:

TEOPETUYECKUE OCHOBBI aHAJIN3A IaHHBIX U MAIIMHHOTO
o0yJeHUs;
crneurguka padboThl AITOPUTMOB MAIIIMHHOTO O0YYEHUSI.

Ymenus:

- NPUMEHEHHE METOJI0B MAIIIMHHOTO 00Y4YeHHUs, IOJrOTOBKa
JAHHBIX U UHTEPIIPETALMS PE3YIbTaTOB.

HaBbiku (ONBIT AeSITEJIbHOCTH):

- HMHTEpecyeTcs HOBBIMU TPEHIaMH B cBOei mpodeccro-
HaJIbHON OTpaciiy, pacCMaTPUBAET UX C TOUKU 3pEHUS
MIPUMEHEHUS B CBOEH I€ATEIBLHOCTH;

- OLEHUBAET MPUMEHUMOCTb AITOPUTMOB, BO3MOXKHBIEPH-
CKH M TOCTIE/ICTBUS OIMIMOOK, HAXOAUT ONTHUMAaJIbHBIEpeIIe-
HUs A1 pabouunx 3a1a4

Cucrembl [TyOOKOro
oOydeHus

3HanuA:

- NPUHLUUIBI O0YYEHHUs U IPUMEHEHNSI HEHPOHHBIX CETEH.

- apXUTEKTYphl IITyOOKHUX HEHPOHHBIX CeTel, MPUMEHIEMBIX
B PEILIEHUH NPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUH U TEKCTOB;

Ymenus:

- HAacTpoMKa HEOOXOAUMOTO OKPY>KEHUS JUIsl pabOThI ¢ He-
POHHBIMH CETSMH.

- IIpUMEHEHHE U 1000y4YeHnenpeao0ydeHHbIX
HEHPOHHBIX CeTel U3 TOCTYIHBIX ONOINOTEK

HaBbIku (ONBIT AeSITEJIbHOCTH):

- BJIaJICET HaBBIKOM IPOBEICHMS ITOJHOTO IIUKJIa
BBIYHMCIIUTEIIBHOTO KCIIEPUMEHTA, OTPAKEHUS XO/1a BbI-
IIOJIHEHUS IPOEKTA U MOTYUYEHUsI pe3yIbTaTOB B OTYETAX
U JOKyMEHTAlWH;

- BJIQJICET HABBIKOM HCIIOJb30BaHUS CYLIECTBYIOIIMX MPO-
IpaMMHBIX OMOIMOTEK U MOJEIeH, CO3AaHus IPOTrPaMM-
HBIX peanu3auii riryO0OKuX HEMPOHHBIX CETeH




OO0yuenue ¢
MOAKPCIUICHUEM

3Hanus:

- TEOPETUYECKHE OCHOBBI U AITOPUTMBI O0YUEHHUS € TIOJI-
KpEIJICHUEM;

- TpuUMeHeHue 00y4YeHUS C MOJKPEIIEHUEM TSl TIPaKTHIe-
CKHX 3aj1a4.

YMmenus:

- BBIOOp U peanu3alys alropuTMOB 00YUEHHS C TIOJIKpeI-
JIEHUEM C y4eTOM clieln(UKH 3a1a4u

- aJamnTaiys ¥ HacTpOHKa alrOpuTMOB OOYUYEHUS C MOJ-
KpEIUIEHUEM T10/] OIPEENIEHHYIO CpeLy.

HaBbIku (ONBIT AeSITEJIbHOCTH):

- WHTepecyeTCsl HOBBIMHU TPEHIIaMH B CBOEH Mpodeccro-
HaJIBHOW OTpaciiv, pacCCMaTPUBAET UX C TOYKHU 3PEHUS
MIPUMEHEHUS B CBOCH JI€ATEITLHOCTH;

- BJIaJ€eT HaBBIKOM HCMOJIb30BAaHUS CYLIECTBYIOIIUX MPO-
IpPaMMHBIX OMOJIMOTEK U MOJIENIeH, CO3IaHus TIPOTPAMM-
HBIX peaau3aluii Ha OCHOBE aJrOPUTMOB OOyUEHUS C
MOJIKPEIJIEHUEM

CpencrtBa A5 OLEHKH pa3InYHbIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMN MO0 KaTEerOpusiM
«3HATBY», «YMETb», BJIALECTb» OOECIEUMBAIOT PEATHU3ALUI0 OCHOBHBIX HPUHIUIIOB KOHTPOJI,
TaKUX KaKk OOBEKTHMBHOCTb M HE3aBUCUMOCTH, NMPAKTHKO-OPUEHTUPOBAHHOCTb, MEXIUCIUILIH-

HapHOCTb.

C y4eToM 3TOro KOHTPOJIbHBIE BOMPOCH (3a1aHus, 3a1a4n), sxoasmue B ®OC, mis pas-

JIMYHBIX KaTETOPUHA U YPOBHEW OCBOEHUSI KOMIIETEHIIUI MOTYT UMETh CJIEIYIOIUN BH/I.

3HATD Ilpu-
MepbI:

N —

HHTCIJICKTA.

Turnsr 3aJa4 MalllMHHOI'O o6yquI/m H KJIaCChl aJITOPUTMOB, K HUM IIPHUMCHSICMEIC.
OcHOBHBIE HaIpaBJICHUA Pa3BUTUA I/ICCJ'ICI[OBaHI/Iﬁ B 00JIaCTH CHCTEM HCKYCCTBECHHOI'O

3. Teopernueckre OCHOBbI aJITOPUTMOB MALTMHHOTO OOYUYEHHUS.




YMETD IIpumepsr:
[ToaroToBUTH NaHHBIE K MCIIOJIB30BAaHUIO aJITOPUTMA MAIIMHHOTO O0YYEHHSI.
OneHnBaTh KA4€CTBO PEIICHUH CHCTEM MAIIMHHOTO OOyYeHHUs.
3. ApmanTHpoBaTh aJrOPUTMbI MAIIMHHOIO O0YYEHUS K PEIICHHUIO TPAKTUYECKUX 3aj1ay.
BJAJIETD Ilpumepsbi:
Mertoponorust pa3paboTKH peleH!i MalllnHHOTO 00yUYEeHHUS.
. IIpuMepbl IPaKTUYECKOTO IPUMEHEHUS APXUTEKTYP UCKYCCTBEHHOIO MHTEIUIEKTA.
3. Mertoabl OHJIalH TECTUPOBAHUS PEIICHUI MAIIMHHOTO 00yUYeHHUs.

N —

N —

6.3. METOANYECKHUE MATEPHAJIbI, OITPEAE/ITIOIMUE ITPOLEAYPBI
OLEHUBAHWA 3HAHUHW, YMEHUHA U (MIH) OIIBITA JESTEJABHOCTH,
XAPAKTEPU3YIOIUE 3TAIIBI ®OPMUPOBAHUA KOMIIETEHLIUA

[Ipumepbl (MakeTbl) METOAUYECKHX MaTEpUalIOB, ONPEIEISIIOIIMX IMPOLETypbl OLIEHUBAHUS 3HA-
HUM, yMEHUI U (UJIK) OMbITA AESITEeIbHOCTH

HaumeHnoBanue Kparkas xapakTepucTHKa OLCHOY- IIpeacrasiienue
OLIEHOYHOI'0 HOI'0 CPeICTBa OLICHOYHOI'0 CPeACTBA
cpeacrBa B (poHIE
Texkywmui KOHTPOIIb CpencTBO NpOBEPKHU OCBOEHMS KomrutexTs! OmiieToB
YCIIEBAEMOCTH YPOBHEH «3HATh», KYMETh» KOMIIE- (3amaHuii)

KoMmuiekT 0us1€TOB (MpUMeEPHBIii)
buner 1.
1.1  baiiecoBckuii knaccudukarop. Ouenka npusznakoB (Gaussian, Bernoulli, Multinomial).
EM anropurm.
1.2 Knactepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Ancam6mu. Soft and Hard Voting. Bagging. City4aiinslii jiec.
2.2 Metpuyeckuit knaccuduraropsl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccusi. LASSO, LARS. CART.

3.2 [epesBss pemenuil. UndopmanoHHbIil BeIUTpbIl. Omubka KiiaccuUKalum, SHTPOMHS,
kpurepuil Jxuau. [IpyHuUHT.

burer 4.

4.1 TI'moGanbublii mouck. Cnywaiinelii nouck. Gridsearch. Curyuaiinoe Omyxnanue.baiie-
COBCKast OIITUMHU3AITHSL.

4.2 Jlunetinas perpeccus. [lonmnnomuansHas perpeccusi. 'peOHeBas perpeccus.

buer 5.
5.1 AdaBoost. ['pagrieHTHBIN OyCTUHT pelIalOINX I€PEBBEB.
5.2 Knacrepuzanus. AgglomerativeClustering. MeTpuku KiiacTepuzaluu.

burner 6.
6.1. Onenka knaccuduramuu. DpdektuBHOCTH 1o [lapero. Precision-Recall u ROC kpussbre.
AUC.

6.2 Heitponnsie cetu. IlepuentponPo3enbnarra. OOpaTHOe pacnpocTpaHEHHE TpaJueHTa.
Oyukiun aktuBaiuu. Softmax.

buner 7.



7.1 Jloxkamepubrii momck. HillClimb wu ero pasnoBumnoctn. Omxwur. ['enermueckuit
QITOPUTM.
7.2 MeTtop OTOpHBIX BEKTOPOB. SAapa.

6.4. Ilepeuensn J1adopaTOPHBIX PadoT (IPUMeEPHBII)

O0mme pekoMeHAAIMHU K J1a00PaTOPHBIM padoTaM: /JIs Pa3HbIX YPOBHEH MOJATOTOBKH CTY-
JICHTOB MO>KHO HMCIIOJIb30BATh PAa3HYIO IIIyOHHY pean3aiuu pemenus. Tak, Ui CTyAeHTOB HeTeXHU-
YECKUX CHeHHaHBHOCTeﬁ 3aIaHUC MOXKET 3aKIH0YaTbCAd B IPUMEHCHUH I'OTOBBIX METO/I0B U3 ouomno-
TCK WJIA 3aIlI0JIHCHUCM IIPOITYCKOB B IporpamMmax, rac 60.]1])]_]_[3.51 4acCTb MOATOTOBJICHA MPCIIOAABATCIICM.
JI71st CTYZICHTOB TEXHUYECKHUX CIIEIIMaIbHOCTEH 3a/1aHne OYy/IeT 3aKJIF0YaThCs B PeasU3aIluu alrOPHT-
MOB 0€3 UCITOJIb30BAHUS TOTOBBIX PEUICHHH.

JIP1.1 Metonsl pabotsl ¢ Tabnauuamu B Python. Arperanus u Busyanuszanus aanHbix. [Ipose-
JIEHUE IEPBUYHOIO aHAJIN3a JAHHBIX.

Henu: n3ydyeHue MeTooB paboThl ¢ JaHHBIMH B Python u mpoBeneHue nepBUYHOrO aHanIM3a
JTAHHBIX.

3ananue: 3arpy3ure natacer B pandasnatadpeiim. BeiBenuTe 0CHOBHBIE MapaMeTphl AaTaceTa.
Omnpenenure, CKONBKO B JaTACETE CIIy4aeB OTCYTCTBHS MpPHU3HAKOB. OINpenesnTe, CKOJIbKO IPU3HAKOB
SIBJISIFOTCSL KaTETOPUAJIBHBIMU. Busyanusupyire pacnpeleneHie IpU3HakoB M0 KiaccaM. Busyanusu-
pyHUTE 3aBUCUMOCTb MEK/ly IPU3HAKAMH.

JIP1.2 Ucnonb3oBaHue U cpaBHEHUE anroputMmoB Kiaccudukanuu: kNN, pemaromnue nepeBbs
U UX aHCAMOJIH, JTOTHCTUYECKasi PErpecCHsl.

Lenu: npuMeHeHNe U OLIEHKa allrOPUTMOB KJIaCCU(PUKALIUU.

3amanue:

Paznenute naracer Ha oOyd4aromuii ¥ BaJdMJAUMOHHBINA C COXpAaHEHHEM IPONOPLUI KIIACCOB.
Knaccudunupyiite Toukn u3 garacera ¢ nomoipto aaroputMoB kNN, joructuueckoil perpeccuw,
CART, cnyuaiinoro neca, CatBoost. [lonGepute nydmme nmapameTpbl aITOPUTMOB CTIOMOIIBIO BaJIH-
JanroHHOM BbIOOpKkU. CpaBHUTE BpeMs paOOThl alTOPUTMOB U 3aBUCUMOCTB OT NpeoOpadoTKU J1aH-
HBIX.

JIP1.3 Hcnonb30BaHUE U OLEHKA aJIFTOPUTMOB perpeccuu. [logdbop onTuManbHBIX MapaMeTpoB
perpeccum.

Henu: n3ydyeHue alropuTMOB PErpeccui.

3ananue:

[TpumenuTe MeTO JIMHEHHOM perpeccuu JUisl pelieHus 3a/1auu Ha garacere. JJobaBbTe B 1aTa-
ceT NMOJMHOMHUAJIbHbIE pU3HaKu. J[oGaBnsiiTe NpU3HAKHU ITOKA HE YBUUTE IepeoOydeHne Ha Baluja-
nnoHHoMatacete. [Ipumenure rpedHeBy0 perpeccuio 1 LASSO, uro6s1 n30aBUTHCS OT TIEpeodyUe-
HUSL.

JIP1.4 OnTuMu3aliMoHHble 33a4 U uX perieHus. [lonbop runepnapameTpoB ajiropurMa ¢ mo-
MOIIBIO0 METOJIOB ONTHMHU3ALIUT

Llenmu: n3yueHne anropuTMOB PELICHUS] ONTUMH3AIMOHHBIX 33/1a4.

3amanue:

1. OnTumu3upyiiTe ATMHY MaplIpyTa B 3a/1a4e KOMUBOSDKEpA C MOMOIIIbI0 anroputMoB hill-

climb, oT)KuTa ¥ TeHETUYECKOTO aNTOpUTMa. BEIBEIUTE MOTyYNBIIMIACS TTYTh U €T0 JUTHHY.

2. OntumMu3upyiTe runepnapaMeTpsl alropuTMa MallMHHOTO 00y4eHus (Ha BbIOOP) € MOMOIIBIO

CIIy4aifHOTO TIOMCKA, MOKCKa 1Mo pemeTke, anropurMa hillclimb, rerernyeckoro anropurma.

JIP2.1 Knaccuduxanms u3o0paxkeHuii 1 TpaHchepHOe 00yUdeHHeE.
Lenu: nzyueHre METO0B TITyOOKOTO 00YUYEeHHUS IJ1sl padOThI C M300PAKECHUSMHU.
3ananue:



3arpy3urte JaTaceT W CO3/JalTe UTepaTop I MOJACTH TIyOOKOro oO0ydeHHs. 3arpy3uTe mpeso-
OyuenHyto Ha ImageNetceptounyio cetb (AlexNet, VGG mnmmu ResNet) u nobGaBere Kk back-
bonemonHOCBs3HBIN cH0M i 00y4eHusi. OOyunTe HEHPOHHYIO CETh Ha, BU3yalHM3UpPOBaB TIpaduk
(GyHKLIMU oTepb Ha 00ydJaroleil 1 BanuJaluoHHOM BeIOOpKe. Peanusyiite Moy pUMeHeHUs Hell-
POHHOH CETH K JJaHHBIM, IIPOBEPHTE KA4eCTBO O0OYUYCHHUS Ha TECTOBOM BBHIOOPKE.

JIP2.2 Pabota c TeKcTaMu M UX BEKTOPHBIMU MpeacTaBiaeHusIMU. Llenu:
U3y4eHue MojieNiell BeKTOPHOTO MPEICTaBICHUS TEKCTOB. 3aJaHue:
CkauaiiTe npenoOy4eHHbIC BeKTOpa Ais ciioBaps. C TOMOIIBIO JTI000T0 Kiaccu(puKaTopa MaIiiH-
Horo oOyudenus (kNN, SVM, CatBoost) knaccuduiupyiite TEKCTbl U3 IaTaceTa Mo CyMMe BEKTOPOB
cioB. Kimaccudunupyiire Tekctsl ¢ momoibio LSTM cetn.

JIP3. 1 IIpumenenne Q-Networks amst pemeHus IpoCThIX OKPYKEHUIA.

Lenu: n3yyeHue npuMeHeHUs 00Y4EHHUS C MTOKPETUICHHEM JIS PEILICHUH 3a/1a4 KOHTPOJIS.
3ananue:

OOyunTe MPOCTYIO MOIHOCBA3HYI0Q-CceTh [UIsl pemeHus okpyxenus LunarLander.

[Tpouenyps! olleHWBaHUs 3HAHUHN, YMEHHH, (POPMBI U OpPTaHU3alMs TEKYIIEro KOHTPOJIA ycIie-
BAa€MOCTH U IPOMEKYTOUHOM aTTeCTallMi 00y4aroIuXCs

Tekyuuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEXYTOUYHAs aTTECTALMS CTYJCHTOB BEJETCSA B COOT-
BeTcTBHU C [lomokeHHeM O TEeKyIeM KOHTPOJE yCIIEBA€MOCTH U TMPOMEXYTOYHOW aTTeCTaluu 00-
pa3oBaTENbHON OpraHU3aluN

Texkyluili KOHTPOJIb YCIIEBAEMOCTH

Monyne nenutcst Ha Ba O1o0ka. Kaxkelii 6710k BKIIIOYaeT B ce0sl M3y4YeHHE 3aKOHYEHHOTO pa3-
Jena, yactu Mopyis.

Texyuwii KOHTPOJIb IO MOAYIIO OCYIIECTBIISIETCS O KalleHAapHOMY yueOHoMy rpaduky. Cpo-
K1 KOHTPOJbHBIX Meporpustuii (KM) u cpoku moaBeneHust ©TOroB o Moryiito 0ToOpakatoTcsi B pa-
00unx y4eOHBIX TIaHax Ha ceMecTp. CTyAEHT JOJKEH BBIMOJHUTH BCE KOHTPOJIbHBIE MEPOTPUSATHS,
npeaycMOoTpeHHble MoysieM K yKa3aHHOMY CPOKY, IOCJIE YeTo MPErnoAaBaTellb MPOCTABISAET OallIb-
HbIE OIICHKH, HaOpaHHBIE CTYJEHTOM II0 pe3yjbTaTaM TEKYIIero KOHTPOJs ycrneBaeMocTu no Moay-
0.

KoHTposibHOE MeponpuATHE CUUTAETCS BBHIITOJIHEHHBIM, €CJIU 32 HErO CTYACHT MOJYYUII OLICHKY
B 0ayulax He HIKE MUHUMAJIbHOW OLIEHKH, YCTAaHOBJIEHHOW MPOTpaMMOIl MOMYJIs IO JAHHOMY MEpO-
MPUATHUIO.

CrTyneHThl, HEe cIaBLIME KOHTPOJIBbHOE MEPONPUATUE B YCTAHOBIECHHBIN CPOK, MPOIOJIKAIOT pa-
00TaTh HaJl HUM B COOTBETCTBHE C MOPSAIKOM, IPUHATHIM 00pa30BaTEeNIbHOM OpraHu3aluen.

IIpome:xxyTouHas aTTecTanus

DopmMoii MPOMEKYTOUHOM aTTecTaliy o Mo1yInto SBJISIETCS 3a4€T.

OuenuBanue Mojyis BeaeTcst B COOTBETCTBUM € IlonokeHneM o TeKyleM KOHTpOJIe ycreBae-
MOCTHU U TIPOMEKYTOUYHOM aTTECTAIIMH CTYIEHTOB 00pa30BaTeIbHON OpraHU3aI1H.

Hanpumep, MeToaMKa OLIEHKH 0 PEHTHHTY

CtTyzeHT, BBIOJHUBIINI BCE MPETyCMOTPEHHbIE yUeOHBIM IJIAHOM 3aJlaHUSl U CAABIIUN BCe
KOHTPOJIBHBIE MEPONIPUSATHS, 110JIy4aeT UTOTOBYIO OLIEHKY 110 MO/yJIt0 3a CEMECTp B COOTBETCTBUU CO
CJICYIOLIEH IIKAIOM:

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

PefiTunr crynenTa mo MoyJsito 3a cCeMEeCTp OIpeesIsieTcsl Kak cyMMa 0allioB, MOJy4EeHHBIX UM 32 BCE
0s10ku Mosyiis, 1 6aJTOB 32 MPOMEXKYTOYHYIO aTTeCcTaruio. MakCHMaIbHOE KOJTUYECTBO 0aJlIoB 3a
Monynb B ceMecTpe ycTaHaBiauBaeTcsi paBHbIM 100
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CeeeHns 0 nepeyTrBep KACHNH NMPOrpaMMbl Ha OYepPeIHO y4eOHbIH IoJ U PerucTpanuu u3-
MEHEeHM

VYy4eOHbIit Pemenne xaden- BHecennble M3MeHEHUS [Toamucek 3aB. kaden-
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