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Annoranus

JuctmrHa «OCHOBBI MAIIMHHOTO O0YYEHUs» BXOAHUT B 00pa30BaTEIILHYIO IPOrpaMMy
BBICIIETO O0Opa30BaHMs — TporpamMmy OakajiaBpuaTa IO HANPABICHWIO IOJATOTOBKH/
cnenpanbHoctn  02.03.03  «Marematndeckoe — obecrieueHHE W AJAMHUHHCTPHPOBAHUE
WH(POPMAIMOHHBIX CUCTEM» HampaBiIeHHOCTH «CHCTEMHBIH aHau3 B WHGOPMAIMOHHBIX
TeXHOJOTHsIX». Jluctmmnna peanusyercs kadeapoit «Ned3y,

JlucuMIinHa HaleJeHa Ha (POPMUPOBAHUE Y BHIMYCKHUKA CIICTYFOIIAX KOMITCTCHITHIA:

I[IK-2 «CmocobeH WuCHONB30BaTh OCHOBHBIE METOABI W CPEACTBA aBTOMATH3AIHNH
MPOCKTUPOBAHUS, pEAW3ally, WCHBITAHWA ¥  OIGHKHM KadecTBa TMPHU  CO3JaHUU
KOHKYPEHTOCIIOCOOHOTO TIPOTPaMMHOT0 MPOJIYKTa W MPOrPAMMHBIX KOMIUIEKCOB, a TaKXe
CIOCOOCH WCIIOJIB30BaTh METOJBI U CPEJICTBA aBTOMATH3AINU, CBSI3aHHBIE C COMPOBOXKICHHUEM,
AIMUHUCTPUPOBAHUEM MW MOJCPHHM3AIMEH MPOTPAMMHEIX TPOAYKTOB W  TPOTPAMMHBIX
KOMIIJIEKCOBY

[IK-3 «CnocobeH wHCMONB30BaTh 3HAHWSA HAMPAaBICHUN Pa3BUTHS KOMITBIOTEPOB C
TPaJIMIIMOHHON (HETPAJUIIMOHHON) apXUTEKTYpOU; COBPEMEHHBIX CHUCTEMHBIX MHPOTPAMMHBIX
CPEJICTB; ONEPaIMOHHBIX CHCTEM, OMEPAIMOHHBIX U CETEBBIX 000JI0UEK, CEPBUCHBIX MPOTPaMM;
TeHJCHIIMHU pa3BUTHS (QYHKIUH W apXUTEKTyp MPOOJIEMHO OPUEHTHPOBAHHBIX MPOTPAMMHBIX
CHUCTEM U KOMIUIEKCOB B TPO(ECCUOHATHLHON ACSITETLHOCTHY

ConeprxkaHne AUCHMILIMHBI OXBAaTHIBAET KPYT BOIMPOCOB, CBSI3aHHBIX C BO3MOYKHOCTSIMU H
OTPAaHMYCHUSIM  COBPEMEHHBIX  TEXHOJOTHH  MAaIIMHHOTO  O0y4YeHWs, OCOOEHHOCTAMHU
COOTBETCTBYIOIIMX aJIrOPUTMOB, METOJAMHU U CPEJICTBAMH aHAJIN3a NaHHBIX.

[IpenogaBanvie AUCHUIUIMHBI TpeAycMaTpuBaeT cieayiomme (GopMbl OpraHH3aIUH
y4eOHOT0 MpoIecca: JICKIHH, JJabopaTOpHBIC PA0OThI, CAMOCTOSTEIIbHAS PaboTa 00yUaroerocs.

[IporpamMmmMo#i AUCHHMIUIMHBI TPEIYCMOTPEHBI CIEMYIONINE BUIBI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCTIICBAEMOCTH, MPOMEKYTOUHAS aTTeCTallus B (hopMe IK3aMeHa.

OO0mas TpyAOEeMKOCTh OCBOCHHS JUCIUIUTMHBI COCTABIISACT 4 3aUeTHBIX CIUHUIIGI, 144
gaca.

S3p1K 00yUYEHUS IO AUCIUILTHHE «PYCCKHIN.



1. TlepedeHp MIaHUPYEMBIX Pe3yabTAaTOB OOYUCHHUS MO TUCITUILTHHE
1.1. llenu npenoaaBaHUs AUCLUIUIAHBI
noJayuenue 00YYAIOWUMUCT HEOOXOOUMbIX 3HAHUL, YMEHUll U HABbIKO8 6 001acmu aHaiu3d
OAHHBIX U MAUWUHHO20 00YYEeHUsL.

npeoocmasgnerue 803MONCHOCMU 00YUAIOWUMCS PA3BUMb U NPOOEMOHCIMPUPOBAMb HABLIKU 6
obnacmu UcnoIb308aHUs A3bIKA Npocpammuposanus Python ona pewenus 3adau MawuHno20
oOyuenus.

1.2. [ucuuniauHa BXOAWT B  COCTaB  dYacTd, (HOpPMHUPYEMOW  Yy4aCTHUKAMH
00pa3oBaTeIbHbIX OTHOILIEHUH, 00pa30BaTEIbHON MPOrpaMMbl BHICIIETO 0Opa3oBaHus (naiee —
OII BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yIbTATOB O0YUEHUS MO AUCLUUIINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ynbratamu ocBoeHus OI1 BO.

B pesynbraTe n3yueHHs QUCLUIUIMHBI O0YYalOLIMHCs A0JDKEH 00lajaTh CleAyHIIUMHU
KOMIIETEHIIMSIMU WIX UX YacTAMU. KoMIeTeHIMy 1 MHIUKATOphl UX JOCTM)KEHUS IIPUBENICHBI B
Tabmure 1.

Tabmuna 1 — [lepeuyeHb KOMIETEHIMI ¥ HHANKATOPOB MX JTOCTHXKEHUSI

Kareropus (rpynna) | Kon u HaumeHoBanue Kon 1 HanmeHoBaHne nHAMKATOPA
KOMIIETEHIIMH KOMIIETEHINH JOCTHXECHHSI KOMIIETCHIIUH

TIK-2 Cnocoben
HCIIOIb30BAaTh
OCHOBHBIE METOJBI U
cpezcTBa
aBTOMATH3ALUH
POEKTUPOBAHHS,
peanu3aruu,
UCIIBITAHUN U OLIEHKU

I1K-2.3.1 3HaeT coBpeMeHHbIE PHUEMBI PaOOTHI
KayecTBa MpH CO3AaHUU

C MHCTPYMCHTAJIbHBIMU CPCICTBAMU,

KOHKYPEHTOCIIOCOOHOTO
NOJJEPKUBAIOLIMMHU CO3JaHUE TPOrPaMMHBIX
IIPOrPaMMHOI0
S IIPOAYKTOB U IPOrPaMMHBIX KOMIUIEKCOB, UX
pony COIPOBOXIEHUS U aIMUHUCTPUPOBAHUS
[MpodeccronanpHbIe | MPOTPAMMHBIX
IIK-2.VY.1 ymeeT npuMeHSTh HA IPAKTHKE
KOMITETEHIUH KOMIUIEKCOB, a TaKXe
COBPEMEHHBIE METO bl PabOTHI C
cnoco0eH
UHCTPYMEHTaJIbHBIMU CPEICTBAMM,
MCIOJIb30BaTh METObI
1 CpencTBa NOJJEPAKUBAIOLIIMMHU CO3JaHUE TPOrPaMMHBIX
p MPOAYKTOB U MPOTrPaMM-HBIX KOMIUIEKCOB, UX
aBTOMAaTHU3ALMH,
COIMPOBOXACHUE U aJI-MUHUCTPUPOBAHHE
CBSI3aHHBIE C
COIIPOBOXICHUEM,
aIMUHHUCTPUPOBAHUEM
Y MOJCpHH3AMEN
MPOrpaMMHBIX
MPOAYKTOB U
MPOrpPaMMHBIX
KOMILIEKCOB

IT1K-3 Crocoben
WCIIOJIb30BaTh 3HAHUS
HarpaBJICHUH Pa3BUTHS
[MpodeccronanbHbIC | KOMITBIOTEPOB C

[IK-3.Y.2 ymeeT ucnonb30Bath B
npodeccHOHaNBHOM NesITeNIbHOCTH
COBPEMEHHBIE CUCTEMHbIE IPOrPaMMHbIE

KOMIICTCHIIHU TPaTUIIMOHHOM
. CpEJICTBA, ONIEPAIMOHHBIE CHCTEMBI U
(HeTpaAMIIMOHHON )
. 000JI0YKH, CEPBUCHBIE TIPOTPAMMBI
aApXHUTEKTYpOU;

COBPEMCHHBIX




CUCTEMHBIX
MPOTPaMMHBIX CPEJICTB;
OTIEePAIUOHHBIX CUCTEM,
OTepaIMOHHBIX U
CETEBBIX 000JI0YEK,
CEPBHUCHBIX MTPOTPaAMM;
TEHJICHIINN Pa3BUTHS
(GYHKIUH ¥ apXUTEKTYP
npoOIeMHO
OPUCHTUPOBAHHBIX
NPOTrPaMMHBIX CUCTEM
1 KOMILIEKCOB B
npodecCHOHATBHOM
JEATCIILHOCTH

2. Mecro aucuumivHbl B cTpyktype Ol

I[I/IC]_II/IHJ'H/IHEI MOXET 6a3I/IpOBaTI>C}I Ha 3HAaHUAX, paHEC l'IpI/IO6p€TeHHBIX 06y‘{a}OH_II/IMI/ICSI
pUu U3y4CHUU CIICAYIOIUX OUCHUIIIINH:

«AnanuTHyecKas reoMeTpys ¥ JIMHEHHAs anreopay,
«MaTteMaTHISCKUM aHaIu3,

«Teopus BepoITHOCTEIN»,

«IIpuknagHas TSCOpHS BEPOITHOCTEH U CTATHCTHKA,
«MaTteMaTHISCKUM aHaIu3,

«OCHOBBI MPOrPaMMUPOBAHUS,

«AJTOPUTMBI M CTPYKTYPBI JIAHHBIX).

3HaHI/I}I, MOJYYCHHBIC IIpU H3YUYCHUH MaTcpHalia JIaHHOM JUCHUIIIIMHBI, HUMCIOT KakK
CaMOCTOATCJIbHOC 3HAYCHUEC, TAK U MOT'YT UCIIOJIb30BATHCA P U3YUCHUU APYTUX OUCHUIIIINH!

«O0paboTKa IKCIEPUMEHTAIBHBIX JAHHBIXY,
«CHCTEMBI HCKYCCTBEHHOTO MHTEIICKTA.

3. O06BeM U TPYA0EMKOCTh JUCLUIUINHBI

Janubie 00 oOmieM o0beMe MUCHHUIUIMHBI, TPYJOEMKOCTH OTICIBHBIX BHIOB Y4eOHOMH
paboThI 1O TUCIMIUTMHE (M PAacTpeeNICHHE ITOM TPYJAOSMKOCTH 110 CEMECTpam) Npe/ICTaBICHbI B
Tabuie 2.

Tabmmma 2 — O6beM U TPYAOEMKOCTh JUCIIUILTHHEI

TpyIoeMKOCTh 10

Bun yae6noit paboTbl Bcero ceMecTpam
Ne6
1 2 3

Oobwasn mpyooemKocmb oucyuniunwl, 4/ 144 4/ 144
3E/ (dac)
H3 nHux uacoe npakmuueckoii n0020moeKu 34 34
Ayoumopnsie 3anamus, BCETo yac. 68 68
B TOM YHCIIE:

nekimu (JI), (gac) 34 34

npakTuueckue/cemunapckue 3anstus  (I13),

(gac)

naboparopusie pabotsl (JIP), (uac) 34 34

KypcoBoii mpoekT (pabota) (KII, KP), (1ac)

JK3aMeH, (Jac) 36 36

Camocmosimensnas paboma, Bcero (4ac) 40 40




Buo npomescymounoi ammecmayuu: 3ader,
madd. 3ager, sk3amen (3auer, Hudd. 3au, JK3. JK3.
OK3.*%)

%k
[Ipumeyanue: KaHAMIATCKUI K3aMeEH

4. CopeprxaHue JUCIUTUIMHBI
4.1. PacnpeneneHue TPyAOEMKOCTH TUCIUIUTAHBI IO pa3/iesiaM U BUIaM 3aHATHH.
Paznensl, TeMbl IUCIUTUIMHBL U UX TPYJAO0EMKOCTh IPUBEJICHBI B TabuIe 3.

Tabnmia 3 — Paznensl, TeMbI TUCIUTUINHBL, UX TPYAOEMKOCTh

Pa3zzenbl, TeMbI TUCIUTUIAHBL Jexwmn | 113 (C3)| - JIP K CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 7
Paznen 1. Beenenue u 6a30Bble KOHLIEIIIUN 2 2

Paznen 2. PerpeccroHHBIN aHAIN3 4 4 5
Paznmen 3. AnropuTMBI KITaccu(pUKAIAN 4 4 5
Paznen 4. Orerka Mojienieit MaIMHHOTO 00 yUYEHMSI 4 2 5
Pazgen 5. ckyccTBeHHBIE HEHPOHHBIE CETH 4 8 5
Pa3znen 6. O6yuenue 6e3 yuurens 4 5
Paznen 7. 'my6okoe oOyueHwe 4 6 5
Paznen 8. O6paboTka 1 aHATU3 TEKCTOB 4 4 5
Pa3nen 9. PekomMeHnaTenbHbIE CHCTEMBI 4 4 5
Hroro B cemecTpe: 34 34 40
Hroro 34 0 34 0 40

[IpakThueckass TMOATOTOBKA 3aKJIIOYAETCSi B  HEMOCPEACTBEHHOM  BBIMOJIHEHUU
OOyJaromUMHCS  ONpPEACTCHHBIX  TPYAOBBIX  (YHKIHHA,  CBS3aHHBIX C  Oyaymei
poQeCCHOHATBHON NeSTETHHOCTHIO.

4.2. ConepxaHue pa3JeiaoB U TEM JEKIIMOHHBIX 3aHITHM.
Coneprxanne pa3/IeloB U TeM JEKIIMOHHBIX 3aHATHI MPHUBEICHO B Ta0mwuie 4.

Ta6jmua 4 — Conepma}me pPasaciioB U TCM JICKIIMOHHOI'O TWMKJIa

Howmep paznena HasBaHune u conepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHN

1 Pasznen 1. Beenenue u 6a3oBble KOHIENUUU. [Tousamue « MAuUHHOe
obyuenuey, obracmu npumerenusi MO, pabouue mecma 6 cghepe MO,
ucmopus MO, mepmunul u nOHAMUs (NPOCMPAHCMEO NPUSHAKOG, MENMOObL
00yuenus, 3a0ayu Knaccuguxkayuu, pespeccut u op.)

2 Paznen 2. Perpeccuonnsiit ananus. MHK, epaduenmmuvlii cnyck,
pezpecCcuoHHas MO()eJlb Cc OC)HOIZ I’lepeMeHHOﬁ, MHOMHCECMBEHHASA pecpecCusl
3 Paznen 3. AropuT™MBbl KJIacCUQUKALUY. Jlozucmuueckas pespeccus,

aneopumm k-orudcaiimux coceoetl, 0epesbs NPUHAMUS peuleHull,
2paoueHmubwlll Oycmune, MawuHbl ONOPHBIX BEKIMOPOS

4 Paznen 4. Ouenka Moeneil MalIMHHOTO 00yUeHHSA. Paziuunsle mempuru

OYEHKU pecpecCUOHHbIX MOOeell U aleOPUMMO8 KIACCUDUKAYUU: ACCUracy,
precision, recall, ROC, AUC, MAE, MSE, R-squared, RMSE

5 Pazgen 5. UckyccTBeHHBIE HEHPOHHBIE CETH. [loHsimus 6U0I02U4ecko2o u
UCKYCCMBEHHO20 HEUPOHOS, ANCOPUMM 0OPAMHO20 PACNPOCMPAHEHUS. OUUOKU,
nepyenmpoH

6 Paznen 6. O0yuenue 6e3 yuurensi. Knacmepusayus ¢ noMousio arzopumma
k-cpeonux, obyuenue no Xe60y, 6eposimnocmmule HelipoHbl, MAULUHbL
bonvymana

7 Paznen 7. 'myOokoe oOyuenue. Ceepmounvie neiiponnsie cemu (CNN), cemu




ooneou kpamrogpemennou namamu (LSTM), cenepamusnoie cocmszamenvbHole

cemu (GAN)

8 Paznen 8. O6paboTka u aHAU3 TEKCTOB. Aneopumm word2vec, MauuHHblil
nepesod, apxumexmypa Tpancgopmep (K0OUposuuK-0eKoOupoSUIUK)

9 Paznen 9. PekoMennarenbHbIE CUCTEMBI. Quabmpayusi Ha 0CHO8e

nyswips

coodepoicanus, KoanabopamueHas Quibmpayus, noHsmue UHGOPMayuoHHo2o

4.3. TIlpaktuueckue (CEMUHAPCKUE) 3aHATH
TeMbl MpakTHYECKHUX 3aHATUI U UX TPYTOEMKOCTb IPUBEACHHI B Ta0bnHIe 5.

Tabauua 5 — [IpakTuyeckue 3aHITUS U UX TPYAOEMKOCTh

N3 aux Ne
No | Tewmsl npaktndeckux | PopMbI IPaKTUYECKUX | TpPyIOEMKOCTb, |MPAaKTHUECKOM [pazaena
n/m 3aHATUI 3aHATUI (gac) MOATOTOBKH, | THCIIMIT
(uac) JIMHBI
Y4eOHbIM MJIAHOM HE MPETYCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIe 3aHATHUSL
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTh TIPUBEICHBI B TAOIHIIE 6.
Tabnuna 6 — JlabopaTopHble 3aHATHS U UX TPYAOEMKOCTb
N3 Hux No
Ne HanmenoBanue nabopaTopHbIX padoT TpynoeMKOCTS, | MPAKTHHECKOH | pasena
n/m (dac) MMOATOTOBKH, | JUCITUI
(dac) JIUHBI
Cemectp 7

1 3nakomMcTBO ¢ Jupyter Notebook 2 2 1

2 Perpeccuonnsiii ananu3 B Python 4 4 2

3 AJNTOpPHUTMBI KiTacCH(DHUKAITAN 4 4 3

4 OrneHka Moieneil MamuHHOTO 00ydeHHs 2 2 4

5 HckyccTBeHHBIE HEHPOHHBIE CETH 8 8 5

6 I'ny6Gokoe o6yueHune 6 6 7

7 O0paboTKa ¥ aHAIKU3 TEKCTOB 4 4 8

8 PexoMmeHnnaTenbHbBIE CHCTEMBL 4 4 9

Bcero 34 34

4.5. KypcoBoe npoekTHpoBaHUE/ BHIMOJIHEHUE KyPCOBOW pabOTHI
Y4eOHBIM IUTAHOM HE MPEyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaromuxcs
Buzpl caMmocTosITenbHOM paboThI U €€ TPYIOEMKOCTh IPUBEACHBI B Tabiuie 7.

Tab6mmna 7 — Busibl caMOCTOSTEIBHON pa0OThI U €€ TPYJI0EMKOCTh

Bunx camocrositenpHOM paboThI

Bcero,
yac

Cemectp 7,
qac




1 2 3
W3yueHne TeopeTHIecKoro MaTepuaa 3 3
muciumiauasl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3amxanus (PI3)
Brinonnenue pedepara (P)
IToaroToBka K TeKyIieMy KOHTPOJIIO 3 3
ycneBaemoctu (TKY)
Homamnee 3apanue (13)
KonTponbasie pabotel 3a04ankoB (KP3)
[ToaroToBka K MPOMEKYTOUHOU 5 5
arrectauuu (I1A)

Bcero: 40 40

5. Ilepeuens y4eOHO-METOINYECKOTO 0OECIIEYEeHNS
JUTS CAMOCTOSITENIEHOM paboThl 00ydatoUTUXCs MO JUCIUIITNHE (MOJIYIIIO)
Y4eOHO-MeTOIMYECKHE MaTepuaibl JJis CaMOCTOSITENIbHON PabOThl OOyYaroONIMXCsl YKa3aHbl B
n.a. 7-11.

6. IlepedeHb nMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3aHUN
IlepedeHb neyaTHBIX M AIEKTPOHHBIX YUEOHBIX U3/JaHUN NpUBEAEH B TabuuIe 8.
Tabmuna 8— IlepedeHs NMevaTHBIX M DJICKTPOHHBIX YUCOHBIX U3AaHUN

Komyects
0
AK3EMILTSIPO
BB

Ludp/ bubnuorpadudeckas ccbuika OubmoTeKe
URL agpec (xpome
JNICKTPOHH

BIX
SK3EMILTIIPO
B)

https://znanium.com/catalog/product/19 | IlporoneskoHos, A. B. Anroputmsl
02689 Data Science u ux nmpaxTudeckas
peanuzanus Ha Python : yueGHOe
nocobue / A. B. IIporoabsikonos, I1. A.
ITenoB, B. E. CanoBHukoB. - MockBa |
Bonoraa : Uagpa-Unxenepus, 2022. -
392 c. - ISBN 978-5-9729-1006-9. -
Tekcr : anextponsslil. - URL:
https://znanium.com/catalog/product/19
02689 (nara oopamenus: 30.08.2022). —
Pexxum ocTymna: mo nmoarnucke.

https://znanium.com/catalog/product/12 | Kennexep, [I. Hayka o nannbIx:

21800 6azoBbiii kype / [lxxon Kemnexep,
bpennan Tupnu ; nep. ¢ aHri.. -
Mocksa : Anbnuna [abmumep, 2020. -
222 c. - ISBN 978-5-9614-3170-4. -
Tekcr : anextponnsii. - URL:




https://znanium.com/catalog/product/12
21800 (mata obpamienus: 30.08.2022). —
Pexxum ocTymna: mo nmoarnucke.

004 AnmaiinuH, 3. MammuHHOe 00y4YeHHe : 3

A5l HOBBIH UCKYCCTBEHHBIN MHTEIIEKT / 3.
Anmmaiinun. - M.: Aneniuna [Tabnvmep :
Touxa, 2017.

7. TlepedeHb 31€KTPOHHBIX 00pa30BaTENBLHBIX PECYPCOB
MHPOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOU ceTH «HTepHeT»

[lepeuenn 3JIEKTPOHHBIX 00pazoBaTeIbHBIX pecypcoB UHPOPMALTMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «lHTepHeT», HEOOXOAMMBIX MJsi OCBOCHHS JAWCLHUIUIMHBI
npuBeeH B Tabnmme 9.

Tabmuma 9 — IlepedeHb DIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpCOB HWH(POPMALMOHHO-
TEJICKOMMYHHKAMOHHON ceTn «HTepHEeT»

URL anpec HaumenoBanue

http://www.machinelearning.ru/ MachineLearning.ru - I[IpodeccnonanbHblii
nH(OpPMaLMOHHO-aHATUTUYECKUH PECypc, MOCBSIICHHbIH
MAaIIMHHOMY O0Y4€HHIO, pacliO3HAaBAaHUIO 00Pa30B U
MHTEIUICKTYyaJIbHOMY aHAIHU3Y JaHHBIX.

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 HHPOPMAIIMOHHBIX TEXHOJIOTHI
8.1. IlepedyeHp mporpaMMHOrO oOecHeueHHs, HCIOJIb3YEMOIO MpPH OCYILECTBIECHUH
00pa3oBaTeIbHOIo MpoLecca Mo AUCLHUIIIMHE.
Ilepeuens Mcnonb3yeMoro nporpaMMHOro odecreyeHus npejacrasieH B Tadbauie 10.

Tabauma 10— IlepeueHp mporpaMMHOTO 00ecTieueHHUs

Ne o/ HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMAITTOHHO-CITPABOYHBIX CHCTEM,UCITIOJIb3yEeMbBIX pu
OCYIIECTBIECHUU 00pa30BaTEIHLHOTO MPOIECCa MO TUCIUTITNHE

[lepeuens UCMONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM MPEJACTABICH B
Tabmie 11.

Ta6numa 11— [lepeyeHp MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TexHHUECKas 6a3a
CoctaB  MaTepualIbHO-TEXHHYECKOM 0a3bl, HEOOXOAMMOW Uil  OCYIIECTBJIECHUS
00pa3oBaTeabHOro Mpolecca Mo AUCHUILIMHE, IpeicTaBiIeH B Tabaunel?2.

Ta6muna 12 — CocTaB MaTepHaTbHO-TEXHUICCKOM Oa3bl




No HanmMeHnoBaHne cocTaBHOM 4acTH Howmep aynutopun
n/m MaTepHaIbHO-TEXHUYECKON 0a3bl (mpu HEOOXOAMMOCTH)

MynbTUMeniHAs JTEKIIMOHHAS Ay JUTOPUS

2 | KoMmbloTepHsIil Ki1acc

10. OueHouHble cpeAcTBa I IPOBEACHUS POMEKYTOUHOM aTTecTaluu
10.1. CocTaB OLIEHOYHBIX CpPEACTB MAJsi NPOBEACHHUA IPOMEXYTOUHOM aTTecTaluu
00yJaromuxcs Mo AUCHUIUIMHE TPUBeIeH B Tadmuie 13.
Tabmuna 13 — CocTaB OLICHOYHBIX CPEACTB I MPOBEACHHSI MPOMEXYTOUYHOM aTTecTaluu

Buzx npomMexXyTO4YHON aTTecTaluu [IepeyeHp OLICHOYHBIX CPEJICTB

DK3aMeH Cromcok BOIpOCOB K dK3aMEHY;
TecTbl

10.2. B kadecTBe KpUTEpUEB OLEHKA YypPOBHA c(HOpMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00yJalomMUMHUC TPUMEHsETCS S-0aipHas IIKajda OLEHKH c()hOpMUPOBAHHOCTH
KOMIIETEHIIN, KOTOpast puBeieHa B Tabmuie 14. B Tedenne cemectpa MOXKET HCIIOIB30BATHCS
100-6ampHas  mKama ~ MOIYJIbHO-PEHTHHTOBOW  CHCTEMBl ~ YHHBEpPCHTETa,  IpaBHia
UCIIOJIb30BaHUs KOTOPOHM, YCTAHOBJIEHbI COOTBETCTBYIOLIUM JOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6numa 14 —Kpurepuu onieHKH ypoBHS ¢POPMUPOBAHHOCTH KOMITCTCHIIHIA

OrieHKa KOMIIETCHIMH X .
N — apakTepUCTHKa chOPMUPOBAHHBIX KOMIICTCHITHI
— oOyyaronuiicss TiIy0OOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepHa,
— YBEPEHHO, JIOTUYHO, MTOCIEA0BATEIBHO U TPAMOTHO €T0 U3JIaraer;
COTIHOY — OMMpasiCh HAa 3HAHUA OCHOBHOW W JOMOTHUTEIHHOU JIATEPATYPBI,
GAUTCHOY TECHO MPUBS3bIBAET YCBOEHHbIE HAyYHbIE TIOJOKEHUS C MPAKTHUECKOU
JIeATEeTbHOCTBIO HAIIPaBICHUS;
— yMeno 000CHOBBIBACT M aPTYMCHTHUPYET BBIJIBUTACMbIC UM HJICH;
— JIeJTaeT BBIBOJLI M 000OIIEHHUS
— cBOOOJIHO BJIAJICET CUCTEMOMW CICIIMATU3UPOBAHHBIX TIOHSATHH.
— 00yJaroUIHiAcsl TBEPJO YCBOMII MPOTPAMMHBIN MaTepHall, TPAMOTHO H
M0 CYWIECTBY W3Jaraer ero, ONHUpPasCh HAa 3HAHUS OCHOBHOMU
JTUTEPATYPHI,
(XOpOIIIOY — HE JIOMYCKAET CYIIECTBCHHBIX HETOYHOCTEW; 5
— YBA3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTUYECKOH AESITENbHOCTHIO
«3AYTCHO»
HaIpaBJeHUs;
— apTyMEHTUPYET Hay4HbIE MOJIOKEHUS;
— JIeJTaeT BBIBOJLI M 0000IIEHHUS
— BJIAJICET CUCTEMOM CHEIUAIM3UPOBAHHBIX MOHATHH.
— 00y4JarOUIHiACsl YCBOWJI TOJHKO OCHOBHOW MPOTPAMMHBIA MaTepHal,
[0 CYIIECTBY H3JIAracT €ro, OMUPasCh HA 3HAHUSA TOJBKO OCHOBHOM
JTUTEPATYPHI,
— JIOMYyCKaeT HeCYIIECTBEHHbIE OMIMOKH U HETOYHOCTH,
«YJIOBJIETBOPUTEIIHLHOY o
GATTOHOY — UCTIBITBIBACT 3aTPyAHEHUS B MPAKTUYECKOM TNPUMEHEHHMHU 3HAHHUI
HaIpaBJIeHUs;
— c1abo apryMEHTHUPYET Hay4YHbIE TIOJOKEHUS;
— 3aTpyaHseTcs B (OpPMyIHPOBAHUH BBIBOJIOB M 000OICHUH;
— YAaCTHYHO BJIAJICCT CHCTEMON CIICIMAIM3UPOBAHHBIX TTOHATHA.




O1eHKa KOMITETEHITUHI
5-OayuTbHAs IIKaIa

XapakTepHrcTHKa c(h)OpMUPOBAHHBIX KOMIETCHIIMH

— O0Oy4YaroUMiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOTrPaMMHOIO
MaTepuana;

— JIONyCKaeT  CYIIECTBCHHbIC  OMMWOKKM HW  HETOYHOCTH  TIPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAINpaBJICHUU;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUICCKOM IPUMCHCHUH 3HAHMUIA;

— HE MOXET apryMEHTUPOBATh HAYYHBIC MTOJIOKCHHUS;

— He (OPMYIIUPYET BEIBOJIOB U 0000IIECHHHA.

«HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJIBHBIC 3aJaHUSI UJIU UHBIE MATEPHAIIBL.
Bompocsr (3agaun) ans sx3aMeHa npeacTaBiieHsl B Tabaune 15.

Tabmuua 15 — Bonpocsl (3a1aun) y1st SK3aMeHa

Ne m/mt [Iepeuens BonpocoB (3a7a4) A 3K3aMeHa Koz
UHJIIKaTOpa
1 s 3ananHoro Habopa NaHHBIX Peann30BaTh aIrOPUTM IK-2.3.1
KJaccu(UKaIUy 10 YKa3aHHOMY B HaOOpe JaHHBIX MTPU3HAKY
Ha si3pike Python
2 [TocTpouTh perpeccHoOHHYI0 MOJIEb IS 33/IaHHOTO Habopa [IK-2.V¥.1
9KCHEPUMEHTAIbHBIX JJAHHBIX
3 C ucnonb3oBanueM nakera tensorflow noarorosuts onucanue | [1IK-3.Y.2
HEMpPOHHOM CEeTH U 3aIlyCTUTh €e 00y4YeHUe Ha 3alaHHOM
Habope JTaHBIX
Bomnpocs! (3agaun) s 3auera / aud . 3auera npencranensl B Tadbmume 16.
Tabmmma 16 — Bonpocs! (3agaun) s 3aueta / qudd. 3agera
Ne i/ [Tepeuens BompocoB (3aaau) juis 3auera / nudd. 3auera Koz
MHJIMKATOpa
Y4eOHBIM [JTAHOM HE MPEAYCMOTPEHO

[lepeyenr TeM A KypCcOBOTO TPOCKTHPOBAHMS/BBITIONHEHUS KYpCOBOH pabOTHI
peCcTaBiIeHBI B Tabmwmie 17.
Tabaumna 17 — [lepedeHb TeM Uit KypCOBOTO MPOSKTHPOBAHUS/BBIIIOIHEHUSI KYPCOBOM pabOTHI

Ne /i [TpumepHBIii IepedeHb TeM sl KypCOBOTO TPOSKTUPOBAHHS/BBITIOTHEHHS
3 KYPCOBO# paboThl

Y4eOHBIM IUTAHOM HE TPEyCMOTPEHO

Bompocsr s mpoBenieHHST TMPOMEXKYTOYHOM aTTeCTalli B BUJE TECTHPOBAHUSA
MpeCTaBiIeHBI B Tabmwmie 18.

Tabmuna 18 — IlpumMepHbIil IepedeHb BONPOCOB ISl TECTOB

y Koz
Ne n/mt [TpumepHBIii nepedyeHb BONPOCOB /s TECTOB
UHJIMKaTOpa
1 UTto 13 nepeurcIeHHOrO SBISICTCS aITOPUTMOM Ki1acCU(UKaInu? I1K-2.3.1
2 W3 yero cocToUT UCKYyCCTBEHHBIA HEHPOH? IIK-2.V¥.1
3 Kaxkue n3 nepedncieHHbIX METPUK UCTIONB3YIOTCS AJI aHaJIu3a [IK-3.Y.2
pPErpecCHOHHBIX Mozenen?

IlepeyeHb TeM KOHTPOJBHBIX PAa0OT MO AMCUUILIMHE OOYYAIOLIMXCS 3a04HOW (OPMBI
o0y4eHus1, pesicTaBieHbl B Tabauie 19.

Tabnuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

| Ne /it | [IepeueHp KOHTPOJIBHBIX paboT




| He npeaycmoTpeno

10.4. MeTonuueckue  Marepualibl,  ONpPENEJSIIOIIKME  MPOLEAYPHl  OLECHHBAHHS
WHIMKATOPOB, XapaKTEPH3YIOUIMX JTambl (HOPMUPOBAHMS KOMIIETECHIIMH, COJEpXKarcs B
JIOKANbHBIX HOpMaTuBHBIX aktax [ YAIl, periaMeHTHpYIOIIMX TOPSAOK H MPOLELYPY
MIPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOYHOM aTTeCTalluyd 00YJarOIIIXCs
I'YAIL

11. Meroauveckue yka3aHus i 00ydaronIuXcs M0 OCBOCHUIO JTUCIUILTAHBI

11.1. Meroauueckue yka3aHus i1 OOyyaroIIMXCS [0 OCBOGHUIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAUEHHUE JIEKLMOHHOIO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0okoe U sICHOe H3JIOoKeHHe yueOHoro marepuaina. HasHaueHue cCOBpeMEHHOH JieKUuM B
paMKax JUCIMIUIMHBI HE B TOM, 4TOOBI MOJYyYUTh BCIO MH(OPMAIMIO MO TEME, a B OCBOCHHU
GbyHAaMEHTaIbHBIX MPOOJEeM JAWCUMIUIMHBI, METOJOB HAy4YHOrO IIO3HAHMs, HOBEHIIMX
JOCTHKEHUH HayyHOU MbIciu. B ydueOHOM mporecce JeKIHs BBINOIHIET METOJ0JOTHYECKYIO,
OpraHu3allMOHHYI0 M MH(OPMALMOHHYIO (QYHKIMH. JIeKIMs pacKpblBaeT MOHATUIHBIN anmapaT
KOHKPETHOH 00JacTH 3HaHMA, €€ IMpoOJeMbl, AAaeT LeJIbHOE IPEJICTaBICHUE O AMCLUIIMHE,
[IOKa3bIBAET B3aUMOCBSI3b C IPYIMMH JUCLUILIMHAMM.

[lranupyemMble pe3ynbTaThl IPU OCBOCHUH 00YUYAIOMMMUCS JCKIIHOHHOTO MaTepraa;

— TIOJIydeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aHMOCBS3aHHBIX 3HAaHHW, YpPOBEHb
KOTOPBIX ONPEAENSIETCS LEIEBOM YCTAHOBKOM K KaXKJOM KOHKPETHON TEME;

— IIOJy4YEHHE OIbITa TBOPUYECKON pabOThl COBMECTHO C IPENOoAaBaTelieM;

— pa3BuTHE TNPO(ECCHOHATBHO-IEIOBBIX  KadecTB, JIOOBH K  TOpeaMeTy |
CaMOCTOSITEIBHOT'O TBOPYECKOTO MBIIIJICHUS.

— TOSIBIICHHE HEOOXOIMMOT0 HHTEpEeca, HEOOXOIUMOTO JIJIsl CAMOCTOATEIBHON PabOTHI;

— TIOJIydeHHE 3HAHWM O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM W TEXHUKHM U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIVKaWIINE TO/BI;

— HAy4yuTbCid METOAMYECKM oOpalaThiBaThb MaTepuall (BBLAEIATH IJVIABHBIE MBICIH U
MIOJIOKEHUS, IPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IU4HBIX
(hopMyInHupoOBKax);

— MOJy4YeHHE TOYHOTO MOHUMAHHMS BCEX HEOOXOIUMBIX TEPMUHOB M MTOHATHH.

JIEKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCS JIEMOHCTpPALMENd CHalgoB U
WCTIONB30BAaHUEM pa3[aTOYHOTO MaTepuana TIpH TPOBEJCHHHM KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHSI OT/ICIbHBIX TEMATHK IO JUCIUTUTAHE.

11.2. Meroauueckue ykazaHUs Ui OOydaromuXCs MO BBHIMOJHEHHUIO JTa0OpaTOPHBIX
pabot

B xome BwmonHeHWs 1a00OpaTOpHBIX pabOT OOYYAIOUIMICA JOIDKeH YIrIyOuTh U
3aKpeNHTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHON METOJUKONW M TEXHMKOMH
JKCHEPUMEHTAa B COOTBETCTBUM C KBAIM(UKAIMOHHON XapaKTepHUCTUKOW 00ydarouierocs.
Beinonnenue n1abopaTopHbIX pabOT COCTOMT U3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
aHAJIMTUYECKON yacTel ¥ KOHTPOJIBbHBIX MEPONIPUATHI.

Beinonnenue 1abopaTOpHBIX paboT 0OyyaromuMCs SIBISETCS HEOThEMJIEMON YacThlO
U3y4YeHHs] JUCLUIUIMHBI, ONpeAensieMOoll yueOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00ecreynBaOLIMM PELICHNE CIEAYIOIUX OCHOBHBIX 3a7a4 00y4aloIerocs:

— mpuoOpeTeHHe HaBBIKOB WCCIICOBAaHHUSA IIPOLECCOB, SBICHHH H OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW AMCLUIUIMHBI;

— 3aKperuieHue, Pa3BUTHE M JAETalu3alusl TEOPETHYECKHX 3HAHUHM, MOJyYEHHBIX Ha
JEeKIMAX;



— TONy4YeHHE HOBOW MH(POPMALIUH 110 NU3y9aeMOH JUCIUILIHHE;
— npuoOpeTeHHe  HAaBBIKOB  CaMOCTOSTENIBHOM  paboThl ¢ J1abOpaTOpPHBIM
00opyoBaHUEM U IPUOOPAMH.

3ajanue 1 TpeOOBaHU K IPOBEACHUIO J1a00PAaTOPHBIX PadOT
3aoanue u mpebosanue k npogedeHUIO 1AOOPAMOPHBIX PAOOM PA3MEWACMCsl 8 CUCIEME
auuno2o kabunema I'VAIL

Crpykrypa u dhopMa oT4yeTa 0 1a00PaTOPHOM paboTe
® yenv pabomol
3a0anue
peuterue (UCXOO0HbIU KOO, paciembyl, 8bIKIAOKU U M.N.)
pe3yibmam ebinoJHeHUs: pabomol
6616000l

Tpe6oBanus kK 0pOpPMIIEHHUIO OTYETA O JIabopaTopHOil paboTe

Omuyem oghopmasemcs ¢ UCHOTb308aAHUEM cUCTHeMbl KomnblomepHot eepcmiu LaTeX unu
pedaxmopos MS Word, OpenOffice Writer, Apple Pages u nooobuwvix. Tumynvuwiii aucm
omyema pasmewier Ha oguyuanvrom catime I'VAIl. Omuem Oondicern O6bimb IKCNOPMUPOBAH 8
dopmam PDF u 3aecpyscen 6 nuunwiii kabunem I'VAII.

11.3. MeTtonuueckue ykazaHus AJis8 00y4YarOUIMXCs MO MPOXOKACHUI0 CaMOCTOSTEILHOM
paboThI

B xoze BBIMONHEHHS CaMOCTOSITENFHONW PabOThI, OOYUYAIONIMICS BBIMONHIET padoTy IO
3aJIaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE MPEMNOJaBaTelis, HO 0e3 ero HemocpeACTBEHHOIO
y4acTusl.

Jns oOywaromuxcsi 1o 3aouHod Qopme oOydeHHs, caMOCTOsTeNbHAas pabdoTa MOMKET
BKJIFOUATH B ce0s KOHTPOJIbHYIO PadoTy.

B mpornecce BbIMONHEHHST CaMOCTOATEIBHONH pabOTh, Yy 0Oydaromerocs QopMHUpYeTCs
nejaecoo0pa3Hoe TUIAHMPOBaHUE paboUuero BpeMeHHU, KOTOpOe MO3BOJIIET UM Pa3BUBATh YMEHHUS
W HaBBIKM B YCBOGHHUHM W CHUCTEMaTH3aIlMM NMPUOOpPETaeMbIX 3HAHHWM, 00ECTIeUYnBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B TEpUOJ OOy4YEHHs, MOMOTaeT TMONYYUTh HABBIKK TOBBIIICHUS
mpodheccHOHaTBLHOTO YPOBHS.

MeToauveckUMH ~ MaTepHallaMi,  HANpaBISIONIMMH ~ CaMOCTOSITETIbHYI0O — paboTy
00yJaroNIuXCs SBISIOTCS:

—  y4e0HO-METOUYECKHAN MaTepHa 10 JUCITUTLINHE;

—  METOJMYCCKHEC YKa3aHWs 1O BBITIOJHCHUIO KOHTPOJBHBIX paboT (i 00ydaronmxcs
0 3a09HOU (popMe 00yUeHNS).

11.4. Meromuueckue yka3zaHHA I OOYYaIOUIMXCS IO MPOXOKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCHEBAEMOCTH MPEIyCMaTPUBAET KOHTPOJb KaudecTBa 3HAHHU
00yYaromuxcs, OCYIIECTBIIEMOTO B TEYCHHUE CEMECTpa C IHEJbI0 OICHMWBAHMS XO/a OCBOCHUS
JUCLUIIINHBL.

Texkyuuii KOHTPOJb OCYIIECTBISIETCS C HUcHoib3oBaHueM LMS wu  TexHomorwuii
IIPOBEJICHUS JJIEKTPOHHOIO TECTUPOBAaHUA. Pe3ynbpTaThl yUMTHIBAIOTCS B UTOTOBOM DPEWTHHIE
CTYJEHTa 10 UTOr'aM CEMECTpa.

11.5. MeTtonuueckue ykazaHusi AJsl OOYYaroIIUXCs MO MPOXOKIACHHUIO MPOMEXKYTOUHOM
aTTecTaluu.



[MpomexxyTouHast ~ aTTecTanusi  OOydyarOIIMXCS  NPEAyCMaTpUBacT  OLICHHUBAHUE
MPOMEKYTOYHBIX M OKOHYATEIbHBIX PE3yJIbTaTOB 00ydeHHs 1o aucimiuinHe. OHa BKIIOYAET B
ceos:

— o9K3aMeH — (opMa OICHKM 3HAHWH, MOJYYEHHBIX OOydJalomuMcs B TIpoliecce
W3yUYCHHs BCCU JMCIUILTMHBI MM €€ YaCTH, HAaBBIKOB CAaMOCTOSITSILHON pabOThl, CIIOCOOHOCTH
NPUMEHSATh MX JUISl PEIICHHS MPAaKTHYCCKHX 3aj1ad. DK3aMEH, Kak IPaBHJIO, MPOBOJMTCS B
MEpUOJT SK3aMEHAIIMOHHON CECCHM M 3aBepIIacTCs aTTECTAIMOHHOW OICHKOH «OTJIMYHOY,
«XOPOIIIOY, KyTOBICTBOPUTEILHOY, KHEYIOBICTBOPHUTEIHHOY.



Jluct BHECeHUs U3MEHEHHH B pabovyIo NporpaMmy AUCLUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadenpoit




