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AHHOTaIUs

Jucuumnnuaa «OCHOBBI MAallIMHHOTO O0YYEHHs» BXOJUT B 00pa30BaTEIbHYIO IPOrpaMmMy
BBICIIETO O0pa3oBaHWsi — TMporpamMMmy OakalaBpuara IO HAMPABJICHUIO MOATOTOBKH/
crenuainbHoctd 09.03.04 «IIporpammuas uHx’eHepus» HarpabieHHOCTH «lIpoekTupoBanue
MPOrpaMMHBIX cUCTeM». Jluciuruimaa peanusyercs kaheapoit «Ned3y,

JucuunnuHa HalejneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMIIETEHIIUN

IMIK-1 «CrocoOHOCTH MOJEIMPOBaTH, AHAIW3UPOBATh M HCIOJIL30BaTh (HOpMabHBIC
METO/Ibl KOHCTPYHUPOBAHUS IPOTrPAMMHOT0 0OECIICUEHUS»

[IK-6 «['0TOBHOCTHh MCIHOJIB30BAaTh 3HAHUE OCHOBHBIX METOJOB HCKYCCTBEHHOTO
MHTEJJIEKTa B TIOCIEeAYIONIeH MpodeccnoHaIbHOM IeATEeIbHOCTH

Coneprxanue AUCHUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSA3AaHHBIX C BOSMOXKHOCTSIMU U
OTPAaHUYEHUSIM  COBPEMEHHBIX  TEXHOJOTMH  MAIIMHHOTO  OOydYeHHs, OCOOEHHOCTSMU
COOTBETCTBYIOIIMX aJITOPUTMOB, METOJIAaMU U CPEACTBAMHU aHAJIN3a JAHHBIX.

[IpenogaBanne AMCUUIUIMHBI MpeAycMaTpuBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOro MmpoIiecca: JIEKIUH, J1abopaTopHbIe padOThI, CAMOCTOSTENIbHAS PaboTa 00YJIarOIIEeTOCH.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJIS: TEKYIIMI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOTHASI aTTECTAIUs B (hOpMe IK3aMEHA.

OO0miasi TpyAOEMKOCTh OCBOEHUS JMCLUMUILUIMHBI COCTaBISET S5 3aueTHBIX enuHull, 180
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YyUEHUS IO TUCITUILINHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
nOJLYYeHUue 00YYAIOWUMUCS HeOOXOOUMbBIX 3HAHUL, YMEHUl U HABbIKO8 6 001acmu aHaiu3d
OAHHBIX U MAUUHHO20 0OYUEHUSL.

npeoocmasienue 803MONCHOCIU 00YYAIOWUMCS PA36UMb U NPOOEMOHCMPUPOBAMb HABLIKU 6
obracmu UCnONb308aAHUA A3bIKA Npocpammuposanusi Python ona pewenus 3aoay MauluHHO20
00yueHusl.

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (opmMupyemMond  ydaCTHUKaAMH
00pa30BaTe/bHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICILIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHS IO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYyYaIOUIMiicS AODKEH 00JanaTh ClIeTyIOIUMHU
KOMIIETEHIMSIMH WM WX YacTaMu. KoMneTeHIMN U MHAUKATOPbl UX JOCTHKEHUS TPUBE/ICHBI B

Tabauie 1.
Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHAUKATOPOB UX JTOCTHKCHUS
Kareropus (rpymnma) Konn Kon n nanmMeHoBaHue UHIMKATOPA JOCTUXKEHUS
HaVMEHOBaHHE
KOMIIETEHI[UHA KOMIIETEHIIUN
KOMIIETEHIIUHA
I1K-1 CiocobHOCTE [TK-1.3.1 3Ha€T OCHOBBI MOJICTTUPOBAHUS U
MOJCIIUPOBATh, (hopManbHbIe METOIbI KOHCTPYHUPOBAHUS
aHaJIM3UPOBATh U POrpaMMHOTO 00eCTIeUeHHUs
HCIIOJIB30BaTh [IK-1.V.1 ymeeT ucnonp3oBaTh GopMaibHbIE
[TpodeccuonanbHble
dbopmasibHbBIE METO/Ibl KOHCTPYUPOBAHUS MPOTPAMMHOTO
KOMIIETEHIIUH
METO/IbI oOecrieueHus
KOHCTPYHUPOBaHUS [1IK-1.B.1 BnageeT HaBbIKaMU MOJCIIUPOBAHUS U
IPOrpaMMHOTO (hopMaIbHBIMU METOJJAMU KOHCTPYHUPOBAHHUS
oOecrieyeHus MIPOTPaMMHOTO 00€CTICUeHUS
TIK-6.3.1 3HaTh MaTeMaTHYECKHUE METOIBI
HCKYCCTBEHHOT'O MHTEJJIEKTa U 00paboTKH
AHHBIX
T1K-6.3.2 3HaThL OCHOBHBIE METO/IBI, MOJEIIH U
IIK-6 T'oToBHOCTH JIBI, MOII
AIrOPUTMBbI HCKYCCTBEHHOTO MHTEJIEKTA U
HCIIOJIB30BaTh
o0JacTy UX MPUMEHEHUS
3HaHWE OCHOBHBIX
METOJIOB [IK-6.Y.1 yMeTb NpuMEHATbh METO/Ibl, MOJENIH U
[Ipodeccuonanbubie ITOPUTMBI HCKYCCTBEHHOTO MHTEJUIEKTA MPHU
HCKYCCTBEHHOTO
KOMIIETEHITUH MPOEKTUPOBAHUHU U Pa3pabOTKe CHEIHAIBHOTO
HHTEJUIEKTA B
. MIPOrpaMMHOT0 O0ecTieueHus
nocJyeyrouein
o [IK-6.Y.2 ymeer cTaBUTbH 337a41 U BBIIOJIHATh
poQeCCHOHAIBHON
MPOSKTUPOBAHUE CUCTEM UCKYCCTBEHHOTO
JIeATETbHOCTH
HHTEJICKTA
TIK-6.B.1 BnameTs HaBBEIKAMH HCITOJIL30BaHUS
WHCTPYMEHTAILHBIX CPECTB pa3padOTKH CUCTEM
HMCKYCCTBEHHOTO MHTEJIEKTA

2. Mecro nucummuiaHsl B cTpykrype OIl
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IIPU U3YYECHHUH CIIEYIONIUX TACIUIUINH:
— «MaremMaTHka. AHAIMTHYECKas Te€OMETPHUs U JIMHEHHas anredpay,

— «MarekmaTtuka. MaTeMaTHUYeCKH aHAINu3y,
— «Teopus BepoSITHOCTEH»,




— «IIpuknamHas TeOpHs BEPOITHOCTEH M CTATUCTHUKAY),

— «OcHOBHI OporpaMMUupPOBaAHUA»,
— «AIITOPUTMBI U CTPYKTYPHI JAHHBIX ).

3HaHI/I${, INOJIYYCHHBIC IIpHU H3YUCHUHW MaTtepuajia HaHHOﬁ JUCHUIIIINHBI, MMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT UCIIOJIb30BATHCA IMPU U3YUCHUHN APYIUX OUCHHUILIINH:
- ((O6Da6OTKa OKCIICPUMCHTAJIBHBIX TaHHBIX),

— «CucTeMBl HCKYCCTBEHHOT'O HMHTCJIJIICKTA»,

— «MHTeINIEKTYaIbHBIM aHAIM3 JaHHBIX METOJJAMH MaIIHHHOT'O 06V‘I€HI/I${>>.

3. OOBEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM O0beMe JUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILINHE (M paclpeielieHnue 3TOH TPYAOEMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B

Tabiuue 2.

Tabmuna 2 — O6beM U TPYI0EMKOCTh TUCIUIITNHbI

TpynoemMkocTs 1o

Bun yuebHoit paboTbl Bcero ceMecTpam
Ne6
1 2 3

Oowan mpyooemKocmep oucCyunIuHbL, 5/ 180 5/ 180
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 34 34
AyoumopHhuie 3anamus, BCETo vac. 68 68
B TOM YHCIIE:

nexumn (JI), (gac) 34 34

npakTudeckue/cemunapckue 3anatus (I13),

(uac)

nabopaTtopHbie paboTsl (JIP), (uac) 34 34

KypcoBoii npoekT (padota) (KII, KP), (4ac)

9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 76 76
Buo npomesxcymounoit ammecmayuu: 3a4er,
mudd. 3auer, sk3amen (3auer, Judd. 3auy, OK3. OK3.

Dk3.**)

ek o
[IpuMeuaHue:  kaHAUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI

4.1. Pacnpenenenue TpyI0€MKOCTH JTUCLUUILIMHEI IO pa3JeiaM U BUAAM 3aHATHH.

Pa3Z[€J'II>I, TEMBI IUCHUIIJIMHBI U UX TPYAOCMKOCTh IIPUBCACHLI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pa3iesnbl, TeMbI TUCIUTITHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (dac) (dac) (dac)
Cemectp 6
Pazznen 1. Beenenue u 6a30Bbie KOHIICTIIIUH 2 2
Paszen 2. PerpecCHOHHBIN aHATU3 4 4 6
Paznen 3. Anroputmsl kinaccudukanyum 4 4 10
Paznen 4. Ouenka Mozeneil MalIMHHOTO O0Y4YeHUs 4 2 10
Pazzen 5. VickyccTBeHHbBIC HEHPOHHBIE CETH 4 8 10
Paznen 6. AnropuT™Mbl KilacTepu3aldu 4 10
Pazgen 7. AacamOiu Moneneit 4 6 10




Paznen 8. O0paboTKa U aHAINU3 TEKCTOB 4 4 10

Pasnen 9. PexoMeHmaTenbpHbIe CUCTEMBL 4 4 10
Hroro B cemectpe: 34 34 76
Hroro 34 0 34 0 76

00yJaroIuMucs

HpaKTI/I‘-IeCKaSI MMOoATOTOBKA  3aK/JIIO4YacTCd B HCIIOCPCACTBCHHOM  BBIIIOJIHCHUUN

ONpeAeNeHHbIX  TPYOOBBIX  (PYHKUIMIA,  CBSI3aHHBIX C  Oymyuiei

po(heCcCHOHATBHOHN NEeATeIbHOCTBIO.

4.2. CopepxaHue pa3iesioB U TEM JIEKIIMOHHBIX 3aHATHH.
Copepxanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MPUBEACHO B Ta0OIHIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

Paznen 1. Beenenue n 6a3oBble KOHUENIMU. [lonamue «Mawunnoe
obyuenuey, oonacmu npumenerus MO, pabouue mecma 6 cgpepe MO,
ucmopusa MO, mepmunbl u NOHAMUSA (NPOCMPAHCMEO NPUSHAKOB, MENOObL
o00yueHus, 3a0a4u Kiaccugurayuu, peepeccuu u op.)

Paszpen 2. Perpeccuonnslil ananus. MHK, epaduenmuulii cnyck,
Pe2pecCUOHHAs MOOCIb C OOHOU NEPEMEHHOL, MHOJICECMBEHHAS Pe2PeCCUsL

Paznen 3. Anroput™Msel KiIaccuQUKaALUU. Jlocucmuyeckas pespeccus,
aneopumm k-Onudicatiwux coceoell, Oepesvbs NPUHAMUSL PeuieHUl],
2padueHmublil OyCmuHe, MAUUHbL ONOPHBIX 8EKMOPO8

Paznen 4. Ouenka mojeneit MaImMHHOTO O0yUeHUS. Pasauunvie MempuKu
OYEHKU pecpeCcCUOHHbLX Mooeieti u aneopummoes K/zaccuqbukauuu: accuracy,
precision, recall, ROC, AUC, MAE, MSE, R-squared, RMSE

Paspnen 5. MckyccTBEHHBIE HEMPOHHBIE CETH. [lonamus 6U0I02u4ecKozo u
UCKYCCMBEHH020 HEUPOHO8, AneopUumm 0Opamto2o pacnpocmpanenus OumuoKu,
nepyenmpon

Paznien 6. AMropuTMBI KJIaCTEPU3AINH. K-CDeOHUX, CAMOOP2AHU3YIOUUECS
xkapmol Koxonena, uepapxuueckas xnacmepuszayus, DBSCAN, BIRCH

Paznen 7. Aucambnu Mmozeneit. hreeune, Oycmune, ciyuatitblii iec,
CMeKuH2

Pasnen 8. O0paboTka 1 aHaIU3 TEKCTOB. Cmamucmudeckue aizopummbl,
aneopumm word2vec, MauuHublll nepesoo

Paznen 9. PekomennatenbHble CUCTEMBL. Puibmpayusi Ha 0CHOGe
co0epacanus, KoiIabopamuenas Guibmpayus, NOHAmue UHQOPMAYUOHHO2O
ny3vips

4.3. Tlpaktuyeckue (CEeMUHAPCKUE) 3aHITUS
TeMmbl MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh IPUBEACHBI B TabaH1IE S.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

Templ mpakTHYEeCKUX
3aHATUN

N3 Hux Ne
@opMBI IPAKTUYECKUX | TpylnOeMKOCTh, |IPAaKTUYECKOH |pa3jaerna
3aHATUN (gac) MOATOTOBKH, | AMCLIUII
(gac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTb PUBECHBI B TabmuIe 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1a00paTopHbIX paboT TpyaOEMKOCT®, | MPAKTHHECKOH | paszeiia
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 6
1 3HakoMcTBO ¢ Jupyter Notebook 2 2 1
2 Perpeccuonnsiii ananus B Python 4 4 2
3 AJTOPUTMBI KJIacCU(UKAITUN 4 4 3
4 OrneHka MoJieNiell MaITMHHOTO 00Y4eHUs 2 2 4
5 HckyccTBeHHBIE HEHPOHHBIE CETU 8 8 5
6 ANTOpPUTMBI KJIaCTEPU3ALUU 6 6 7
7 O0paboTKa 1 aHAJIU3 TEKCTOB 4 4 8
8 PexoMeHnmaTenbHBIE CHCTEMBI 4 4 9
Bcero 34 34

4.6. CamocrosTenbHas padoTa 00yJarouxcs
Bunpl camocTosiTenbHOM paboThI U €€ TPYJOEMKOCTh ITPUBEACHBI B TabaHIe 7.

Tabmmua 7 — Bugsl caMocTosTeNNbHON PabOTHI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3ydeHne TeopeTHuecKoro MmaTepuania
42 42
qucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beimonnenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 17 17
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
Kontposbnble pabotsl 3a04HKKOB (KP3)
IToaroToBKa K MpOMEKyTOYHOU 17 17
arrectanuu (I1A)
Bcero: 76 76

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

5. TlepedyeHb y4eOHO-METOANIECKOTO 00ECIICUCHHS

JUISL CAMOCTOSTEITLHON PabOThI 00YUYAIOIINUXCS 110 AUCITUTUTHHE (MOTYJTIO)

Y4eOHO-METOAMUECKNE MaTepHalbl JIJIsI CAMOCTOSITENIbHON pabOThl OOYYaroIIMXCsl YKa3aHbI B
oo 7-11.

6. IlepeueHb nevaTHBIX U SJIEKTPOHHBIX YYEOHBIX U31aHUN

Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUM

HepequL NEYATHBIX U 3JICKTPOHHBIX y‘le6HBIX U3IaHui IIPUBCJICH B Ta6JII/II_[e 8.




udp/
URL agpec

bubnuorpaduyeckas ccpiika

Komgects
0
AK3EMILIAPO
BB
OoubIMoTeKe
(kpome
JICKTPOHH
BIX
AK3EMILIIPO

B)

https://znanium.com/catalog/product/19
02689

ITporonpskoHoB, A. B. Anropurmsl
Data Science u X MpaKTHYECKas
peanu3anus Ha Python : yueOnoe
nocooue / A. B. IIpotoassikonos, I1. A.
[Isw1oB, B. E. CagoBHukoB. - MockBa ;
Bonorna : Uadpa-Unxenepus, 2022. -
392 c. - ISBN 978-5-9729-1006-9. -
Tekct : anexkrponnbiid. - URL:
https://znanium.com/catalog/product/19
02689 (nara obpamenus: 30.08.2022). —
Pexxnm octyma: 1o noanucke.

https://znanium.com/catalog/product/12
21800

Kemnexep, 1. Hayka o nanHbIX:
6azoBbiit kKype / JIxxon Kennexep,
bpennan TupHu ; miep. ¢ aHrI.. -
Mocksa : AnbnirHa [Tabmumep, 2020. -
222 c. - ISBN 978-5-9614-3170-4. -
Teker : anexrponHsid. - URL:
https://znanium.com/catalog/product/12
21800 (nata obpamenus: 30.08.2022). —
Pexxnm noctyma: 1o noanucke.

004
A5l

Anmaitnus, 3. MamHHOe 00y4eHue :
HOBBIN UCKYCCTBEHHBIH UHTEIUIEKT / .
Anmaitnus. - M.: Anbniuna [Tabmumep :
Touka, 2017.

7. IlepedeHb 31EeKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOM cetn «IHTepHEeT»

[Tepeuens AIIEKTPOHHBIX
TeHCKOMMYHHKaHHOHHOﬁ CCTHU
npuBeseH B Tabmuie 9.
Tabmmma 9 -

o0pa3oBaTeNbHBIX
«HTEpHETY,

pecypcoB

TCHCKOMMYHHK&HHOHHOﬁ CCTHU ((I/IHTepHCT»

UH(pOPMAaIMOHHO-
HEOOXOJUMBIX JIII OCBOCHHS JUCIUTUTIHBI

[lepeueHp 31EKTPOHHBIX 00pa30BaTENbHBIX pPECcypcoB HHGOPMALMOHHO-

URL anpec

HanmenoBanue

http://www.machinelearning.ru/

MachineLearning.ru - [IpodeccronanbHbIit
MH(OPMaLMOHHO-aHAIUTUYECKHI pecypc, MOCBALICHHBIN
MAaIIMHHOMY OOy4Y€HHI0, paclio3HaBaHUIO 00pa3oB U

WHTEJUIEKTYAIbHOMY aHaJIN3y 1aHHBIX.




https://www.deeplearningbook.org/ | The Deep Learning textbook - a resource intended to help
students and practitioners enter the field of machine

learning in general and deep learning in particular.

8. IlepeueHb HH(OPMAITIOHHBIX TEXHOJIOTHIA
8.1. Ilepeyenr mporpaMMHOTO OOECIIEYECHHUS, HCIOJIB3YEMOr0 IPH OCYIIECTBICHUHU
00pa30BaTENILHOTO MpoIEcca M0 JUCIUILIHHE.
[Tepeuenp nuCMoNB3yeMOro NPOrpaMMHOTO oOecnieueHHs npeacTaBieH B Tadbmuie 10.

Tabmuna 10— [lepeueHs nporpaMmMHOTo 0O6€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUITTHHE

[lepeyeHp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

1. Anaconda c unTeprperatopom si3eika Python Bepcun 3.10 nm 6onee HOBO
2. Jupyter Notebook.

9. MarepuanbHO-TeXHUYECKasl 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOrO Mpoliecca 10 AUCHUILINHE, IpeAcTaBieH B Tabnuuel?2.

Tabmuma 12 — CoctaB MaTepuaIbHO-TEXHUUECKOM 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (Tipu HEOOXOMMOCTH)

MynsTuMeanitHas TEKIMOHHAS ayAUTOPHUSI

2 | KoMnbproTepHBIN Ki1acc

10. OueHouHbIE Cpe/ICTBA AJIs IPOBEACHUS MPOMEKYTOUYHON aTTeCTallun
10.1. CoctaB OIEHOYHBIX CPEACTBUIA TPOBEACHHMS MPOMEXKYTOUHOW aTTecTaluu
00ydJaronuxcs mo IMCUUILTMHE TTPUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHs IPOMEKYTOYHOH aTTeCTalluu

Bug npoMmexxyTouHOM aTTecTaiuu ITepedeHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOMpoCOB K IK3aMEHY;
TecThl.

10.2. B kauecTBe KpHUTEpUEB OLEHKU YpPOBHSI C(HOPMHPOBAHHOCTU (OCBOEHHS)
KOMIIETEHIIMH 00ydJaroluMMHCs MPUMEHseTCsl S-0ajulbHas MIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETeHIIMH, KOTopas MpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-6amnpHass  mKana — MOJYJIbHO-pPEHTHMHIOBOM  CHUCTeMbl  YHMBEpPCHTETa,  IpaBUIIa
WCITOJIb30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun ouieHKH ypoBHS C(HOPMHUPOBAHHOCTH KOMITETEHIIUH




Or1eHKa KOMITETEHITUHN

5-OayutbHAd LKA

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHIUI

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIIEJOBATEILHO M TPAMOTHO €r0 U3JIaraer;

— OIrpasACb Ha 3HAHUA OCHOBHOHN H HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

«OTIINYHON o
GauTeHOY TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIeATEITLHOCTBIO HAIIPABJICHUS,
— yMeso 000CHOBBIBAET U apTyYMEHTUPYET BBIJBUTAEMBIC UM HJICH,
— JIeJIaeT BBIBOJIBI U 000OIEHHUS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, rpaMOTHO H
10 CYIIECTBY W3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPaTypHI,
ODOLLOY — HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKOH JESITeIThbHOCTHIO
«GAYTCHO»
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BIIQJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHATHH.
— o0yy4aroluiicss YCBOMJI TOJIBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHHOY .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHMA
«BGaYTCHO»
HaIlpaBJICHUS,
— cJ1abo apryMEHTHPYET HaydHBIC ITOJIOKCHHS,
— 3aTpyAHsieTcs B (OpMYJIUPOBaHUHU BbIBOJIOB U 0000ILIEHNUI;
— YaCTHYHO BJIAJCET CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHITHIA.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOIO
MaTrepuania;
— JIONyCKaeT  CYIIECTBCHHBIE  OMMUOKM W  HETOYHOCTH  TPH
«HEYIOBJIETBOPUTEIIHLHOY ;
paccMOTpeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3aYTCHO»

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNHN 3HAHUH;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;
— He QOpMYIHMPYET BHIBOJAOB U 000OLIECHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHbIE MaTEpUAIIbI.
Bomnpocs! (3agaun) ass sK3aMeHa npecTaBieHbl B Tadauie 15.

Tabmuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne n/mt Ilepeuenp BonpocoB (3a7au) i FK3aMeHa Koz
MHAMKATOpa

1 Jl1st 3amanHOTO HAOOpa JAHHBIX PEATM30BaTh AITOPUTM IK-1.3.1,
KJ1accu(UKALMU 110 YKa3aHHOMY B Habope AaHHbIX npusHaky | [1K-6.Y.2,
Ha si3p1Ke Python I1K-6.3.1

2 ITocTpouTh perpeccCHoHHY0 MOJIENb IS 33JaHHOT0 Habopa [IK-1.V.1,
OKCIEPUMEHTAJIbHBIX TaHHBIX I1K-6.3.2

3 C ucnosp3oBanueM nakera tensorflow rmoarorosuts onucanue | I1K-1.B.1,
HEHPOHHOM CeTH M 3alyCTUTh ee 00yUeHHEe Ha 3aJJaHHOM [IK-6.Y.1,
Habope TaHHBIX TIK-6.B.1

Bomnpocs! (3agaun) quis 3adera / nug . 3auera npeacrasieHs! B Tadnuue 16.
Tabmmma 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Ne m/m [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3adera

Kon
WHJUKATOpa




‘ Y4eOHbIM MJIaHOM HE IPEIYyCMOTPEHO ‘

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOIHEHUSI KYypCOBOM pabOThI
npeJcTaBieHbl B Ta0nue 17.
Ta6mmma 17 — [lepedenp TeM 11 KypCOBOTO POSKTUPOBAHMS/BBITIOJIHEHHSI KyPCOBOIM paOOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO IPOEKTUPOBAHUS/BBITIOIHEHHS
} KypCOBOM paboThl

Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO

Bompocsl 11 mpoBeneHHMsT TPOMEXKYTOYHOM aTTecTallii B BHJIE TECTUPOBAHUS
Mpe/ICTaBJICHBI B TaOymie 18.

Ta6ymma 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

y Koz
Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa
1 UTO 13 NepEeUYNCIIEHHOTO SIBISIETCS aITOPUTMOM Kiaccudukarmm? I1K-1.3.1
2 W3 yero cocTouT NCKYCCTBEHHBIN HEHPOH? [IK-1.V.1
3 Kakue n3 nepeuncineHHbIX METPUK UCIIONIb3YIOTCS JUIsl aHAJIU3a IIK-1.B.1
PErpecCUOHHBIX MoJienen?

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
o0yueHus, npecTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuasbl,  ONPEACNAIOIIME  IMPOLEAYypbl  OLEHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX dSTanmbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Meronuueckue ykazaHus sl O0y4arOIIMXCs 10 OCBOCHHUIO TUCIUTIITUHBI

11.1. Meronnyeckue yKazaHus i1 OOy4arOIIMXCS IO OCBOEHHUIO JIEKIIHOHHOIO
Marepuana.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE H3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIuU B
paMKax JIUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMEHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrOo IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (PYHKIMU. JIEKIusl pacKpbIBAaeT MOHATUHHBIN ammapar
KOHKPETHOW 0o0yiacTH 3HaHus, €€ MpoOJieMbl, AAeT LEIbHOE NPEACTaBIECHUE O AUCLUILINHE,
MTOKAa3bIBAECT B3aUMOCBS3b C APYTMMU AUCIUIUIMHAMM.

[TnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaloMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUW, YpPOBEHb
KOTOPBIX OINPEIEIISETCS LEIIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBaTEIIEM;

— pa3BuUTHE MNPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HIpeaMeTy U
CaMOCTOSATEIBHOI'O TBOPYECKOTO MBIIIJIEHUS.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;




— IOJy4CHUE 3HAHUU O COBPEMEHHOM YPOBHE pPa3BUTUS HAYKM M TEXHUKU U O
IIPOTHO3€ UX Pa3BUTH Ha OJMIKaMIINeE TObI;

— Hay4yuTbhCS METOJMYECKHM 00padarbiBaTh MaTepuasl (BBIACIATH TJABHBIC MBICITH H
IIOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3iIU4HBIX
bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHA.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCIOJIb30BAaHUEM PA3aTOYHOIO MaTepuajlia IpU IPOBEIEHUH KOPOTKHX JUCKYCCHH 00
O0COOEHHOCTSX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUINHE.

11.2. Meronnyeckue ykasaHus Ui OOY4YarOIIMXCsl IO BBITOJHEHHIO JaOOpaTOPHBIX
pabor

B xozme BeImomHEHHS J1a0OpPAaTOPHBIX paboOT OOy4aromMHCS [OJDKEH YIrIyOuTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

BeinonHenue 51abopaTtopHbBIX paboT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOM 4YacThIO
U3yYeHHs] JTUCHMIUIMHBIL, OIpeNeisieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CIeyoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TNpHOOpeTeHHWE HAaBBIKOB HCCIEAOBAHHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE M JETalN3alMs TEOPETUYECKUX 3HAHWM, IIOJyYEHHBIX Ha
JEKLUSAX;

— TOJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH JTUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOH  paboTel ¢ 1abopaTOpHBIM
000py/TI0BaHUEM U TPUOOPAMH.

3ajaHue U TpeOOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT
3aoanue u mpebosanue Kk npogedenuio 1a60pamopHvIX pabom pasmeuwjaemcs 8 cucmeme
auunozo kabunema I'VAIL

Crpykrypa u hopma oTuera o 1abopaTopHOU paboTe
® yenv pabomul
3a0aHue
peuieHue (UCXOOHbIU KOO, paciuemsl, 8bIKIAOKU U M.N.)
pe3ynbmam 8blNOIHEeHUsL pabombl
66180001

TpeboBanus k ohopMIEHUIO 0TYETA O TaOOpaTOpHOU paboTe

Omuem oghopmnsiemcs ¢ ucnonrv3osanuem cucmemul KomnvromepHot eepcmiu LaTeX unu
peoaxmopos MS Word, OpenOffice Writer, Apple Pages u nooo6uuvix. TumynbHwuili aucm
omuema pasmewjen Ha oguyuanrorom catime I'VAIL. Omuem Oondicern Obimb IKCHOPMUPOBAH 8
¢opmam PDF u 3aecpyoicen 6 nuunwiii kaburnem I'VAIL

11.3. Meronnyeckue ykazaHus IJs 00y4aromuXcs MO MPOXOKICHHIO CaMOCTOSITENEHOM
paboTHI

B xoze BBIIOTHEHUS CaMOCTOSATENBHONU pabOThI, OOYUYAIOUIUIICS BBIMIOIHSAET paboTy MO
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBareis, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

st oOydaroruxcsi 1Mo 3a04HOM ¢dopMe OOyYeHHSs, CaMOCTOATENbHAass paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOIBHYIO paboTy.



B mporiecce BBIMOTHEHHSI CaMOCTOSITENIbEHON paboThl, Yy oOydaromierocst (GhopMUpyeTcs
nenecooOpa3Hoe IIaHupOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKA B YCBOGHHUW WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECTeUMBAaET BBICOKUMN
YPOBEHb YCIIEBAGMOCTH B TIEpUOJ OOYUYEHHs, IIOMOTAeT TIIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00ydJarouuxcs SBISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 10 TUCIHUILIHHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (ig 00ydyaromuxcs
10 3204HOM (hopme 0OyueHUs ).

11.4. Metonuueckre yKa3zaHus s OOYy4alOIUXCS MO TPOXOXKICHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPEAyCMaTpUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHHUE CEMECTpa C IIeJIbI0 OLEHUBAHUSA XO/a OCBOCHUs
JUCLUIUINHBI.

Texymuii KOHTPOJB OCYWIECTBIISIETCA C Hcnosnb3oBanueM LMS wu  TexHonorui
IIPOBEJCHUS 3JIEKTPOHHOTO TECTHUpPOBaHUS. Pe3ynbTaTbl y4MTHIBAIOTCS B MTOIOBOM pEHTHHIE
CTYJEHTA 10 UTOI'aM CEMECTPA.

11.5. Meronuveckue ykazaHusi JUisi 00y4YaroIIUXCsl IO MPOXOXKICHUIO TPOMEXYTOYHON
aTTeCTaIlUH.

[IpomexxyTounass  arrecranust  OoOy4arOIIMXCS  NPEAyCMAaTpUBAcT  OLCHHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O0Y4YeHHs MO muciuruiiHe. OHa BKIIIOYAET B
cebs:

— 9K3aMeH — (opma OILEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIMMCS B IIPOIECcCce
W3YYCHUS BCCH TUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
NPUMEHATh WX JJIsS pElICHUS MPAaKTHYECKUX 3a7ad. JK3aMeH, Kak MPaBWIIO, MPOBOJMUTCS B
MepHo] SK3aMCHAIIMOHHOW CECCHMHM U 3aBEPIIASTCS AaTTECTAIIMOHHOW OIICHKOW «OTIMYHOY,
«XOPOIIIOY», «YAOBIETBOPUTEIHHOY, KHEYAOBIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Ionmmuce
3aB.

kadempoit




