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Annoranus

JuciuniunHa «OCHOBBI MALIMHHOTO 0O0YyY€HUs» BXOJUT B 00pa30BaTeNIbHYIO POrpamMmy
BBICIIETO O0pa3oBaHMs — TMporpaMMmy OakajaBpuaTa 10 HANPABICHUIO MOJTOTOBKH/
cneruansHoctn 09.03.04 «Ilporpammuas mHxeHepus» HampaieHHOCTH «[IpoekrupoBanue
MPOTPaMMHBIX cucTeM». JlucuumuinHa peanusyetcs kadeapoit «Ned3y.

JlucruminHa HarelieHa Ha GOpMUpPOBaHKE Y BBIITYCKHHUKA CIEIYIOMINX KOMIESTEHITHIA:

IMK-1 «CrnocoGHOCTh MOAETHPOBATH, AHAIM3HPOBATH M HCIIOIH30BATH (HOpMaIIbHBIE
METO/Ibl KOHCTPYHUPOBAHUS IPOTPAMMHOI0 00ECTICUCHUS»

CopepxaHue TUCUUIUIMHBL OXBAaTHIBAET KPYT BOIPOCOB, CBA3AHHBIX C BO3MOKHOCTAMHU U
OTpaHWYCHHUSM  COBPEMEHHBIX  TEXHOJIOTMH  MAIIMHHOTO  OOYYeHHUs, OCOOCHHOCTSIMH
COOTBETCTBYIOIIUX aJTOPUTMOB, METOJIAMHU M CPEACTBAMU aHAIN3A JAHHBIX.

[MperomaBanre IUCHUIUTMHBI TIPETyCMAaTPHUBACT CIEAYIOIUE (OPMBI OpraHU3alUuU
yueOHOro mpolriecca: JIeKIUH, J1abopaTopHble paboThl, CaMOCTOsATENbHAs paboTa 00y4aroerocs.

IIporpaMMoil IUCLMIUIMHBEL MPENLyCMOTPEHBI CISAYIOUIME BBl KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAsI aTTecTalus B GopMe IK3aMeHa.

OOmas TpyIO0eMKOCTh OCBOCHHS JUCIUIUIMHBI COCTABIIACT 5 3aUeTHBIX ¢IUHUIIGI, 180
4acoB.

SI3bIK 00yueHHS M0 JUCLUIUIMHE «PYCCKUN»



1. TlepedeHp MIaHUPyEMBIX Pe3yabTAaTOB OOYUCHHUS MO TUCITUILTHHE
1.1. llenu npenoaaBaHUsl AUCLUIUINHBI
noayuenue 00yYAIOWUMUC HEOOXOOUMbIX 3HAHUL, YMEHUll U HABbIKO8 6 001acmu aHaiu3d
OAHHBIX U MAUWUHHO20 00YYEeHUsL.

npeoocmasgnenue 803MONCHOCMU 00YUAIOWUMCS PA3BUMb U NPOOEMOHCIPUPOBAMb HABLIKU 6
obnacmu UcnoIb308aHUs A3bIKA Npocpammuposanus Python ona pewenus 3aoau MawuHHO20
oOyuenus.

1.2. [ucuumiaumHa BXOAWT B  COCTaB  dYacTd, (HOpPMHUPYEMOW  Yy4aCTHUKAMH
00pa3oBaTeIbHbIX OTHOLIEHUH, 00pa30BaTENIbHON MPOrpaMMBbl BHICIIETO 0Opa3oBaHus (najnee —
OII BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yIbTATOB O0YUEHUS MO AUCLUIIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ynbratamu ocBoeHus OI1 BO.

B pesynbraTe nm3yueHHs OUCLUIUIMHBI OO0YYalOUIMHCs A0JDKEH 00lajaTh CleAyHIIUMU
KOMIIETEHIIMSMH WIX UX YacTAMU. KoMIeTeHIMy 1 MHAMKATOphl UX JOCTM)KEHUS IIPUBENICHBI B
Tabmure 1.

Tabmuna 1 — [lepeueHb KOMIETEHINI M HHANKATOPOB MX TOCTHXKEHUSI

Koo un
Kareropus (rpynna) Kon 1 HanmeHOBaHKE MHAMKATOPA JOCTHKEHUS
HAaUMEHOBaHUE
KOMIIETEHIINH KOMITIETEHIIUH
KOMIETEHINH
IMK-1 Cnoco6nocts | [TK-1.3.1 3HaeT OCHOBBI MOACITUPOBAHUS U
MO/JIEJIUPOBATh, (opMasibHBIE METOIbI KOHCTPYHPOBAHUS
aHAJIU3UPOBATH U HIPOrpaMMHOI0 00ecTeYeHUs
WCIIOJIb30BaTh [1IK-1.Y.1 ymeeT ucnonb3oBath GopMaIbHbIE
[Mpodeccronanpuble
(opmanbHbIE METO/bl KOHCTPYHUPOBAHMS IIPOrPAMMHOTO
KOMITETEHIUH
METO/bI obecnieueHus
KOHCTPYHPOBAHUS I1IK-1.B.1 Braaeet HaBbIKaMU MOJIETUPOBAHUS U
IpOrpaMMHOI0 (hopMasbHBIMU METOJAMU KOHCTPYHPOBAHUS
obecnieueHus OPOrpaMMHOI0 o0ecneyeHust

2. Mecro aucuumiuHbl B cTpyktype Ol

JucuunnuHa MokeT 0a3upoBaThcsa Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOIUMUCS
MIPU U3YUECHUH CIETYIOMINX TUCHUTUINH:

— «MaremaTrka. AHATUTHYECKas TeOMETpUS U IMHECHHAs anredpay,

— «Teopus BEpOATHOCTEI,

— «lIpukiagHas Teopus BEPOITHOCTEN U CTATUCTHKAY,

— «Marematuka. MaTeMaTU4YEeCKUN aHaIU3»,

— «OCHOBBI IPOrPaMMHUPOBAHUSY,

— «AJITOPHUTMBI M CTPYKTYPHI TAHHBIX).

3HaHuA, TOJyYEeHHbIE TPH H3YYEHUH MaTepuana JaHHOW IUCLUUIUIMHBI, WMEIOT Kak
CaMOCTOSITENIbHOE 3HaUYEHHUE, TaK U MOTYT UCIOJIb30BATHCS MPU U3YUYEHUHU APYTUX JUCIUIUIMH:

— «O0paboTKa IKCIIEPUMEHTATbHBIX JTaHHBIX),

— «CucTeMbl HCKYCCTBEHHOTO MHTEILICKTA.

3. OOBEM ¥ TPYJOEMKOCTh JIUCITUTUTAHBI
Janubsie 00 oOmeM o0beMe MUCHIUIUIMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboThI MO0 TUCIMIUTHHE (M pacIpeeNICHHEe 3TOH TPYAOEMKOCTH 110 CEMECTpaM) MpeCTaBICHBI B
Tadnue 2.

Tabmmma 2 — O6beM U TPYAOEMKOCTh AUCIUILTHHEI

TpynoeMKocTb 1o
Bun yae6Hoit paboTbl Bcero ceMecTpam
Neb




1 2 3
gg/ug:c) mpyooemKkocmas oucyunaunbl, 5/180 5/ 180
U3 Hux uacoe npakmuueckoii H0020no6KuU 34 34
Ayoumopnsie 3anamus, BCETo yac. 68 68
B TOM YHCIIE:

nekimu (JI), (gac) 34 34

npakTuueckue/cemunapckue 3anstus  (113),

(1ac)

naboparopusie padots (JIP), (dac) 34 34

KypcoBoii mpoekT (pabora) (KII, KP), (gac)

JK3aMeH, (Jac) 36 36
Camocmosmensnas paboma, Bcero (4ac) 76 76
Buo npomesrcymounoini ammecmayuu: 3auer,
mudd. 3auder, sk3amed (3ader, udd. 3au, OK3. OK3.
OK3.**)

I’ o
[IpuMmedanue:  kaHAUAATCKHUI SK3aMEH

4. CopeprxaHue JUCITUTUTHHBI
4.1. PacnpenencHue TPYAOESMKOCTH JUCIUTUTAHBI IO pa3JieyiaM U BUIaM 3aHSATHH.
Paznensl, TeMbl TUCIUTUIMHBI U UX TPYJAOEMKOCTh TIPUBEICHBI B TAOHIIE 3.

Ta6m/ma 3— Pa3z[em>1, TEMbI JUCHUILINHBI, UX TPYAOCMKOCTb

Pas eI, TeMbI AUCIIUILTAHBL Jlexumn | 113 (C3)| - JIP KIT CPC
’ (dac) (dac) (dac) (dac) (gac)
Cemectp 7
Paszen 1. Beeaenne u 6a30Bble KOHIECTIIMN 2 2
Paszen 2. PerpeccroHHBIN aHau3 4 4 9
Paznmen 3. AnropuT™MBI KiTaccu(pUKAIn 4 4 9
Paznen 4. Ouenka Mmojienelt MaliHHOTO 00y4YeHus 4 2 9
Paznen 5. ckyccTBeHHBIC HEHPOHHBIC CETH 4 8 9
Paznen 6. OOyuenue Ge3 yuutens 4 10
Pasznen 7. 'mybokoe oOy4eHue 4 6 10
Paznen 8. O6paboTka u aHATU3 TEKCTOB 4 4 10
Pasnen 9. PexoMeHnaTeapHble CHCTEMBI 4 4 10
Htoro B cemectpe: 34 34 76
Utoro 34 0 34 0 76

[IpakTHyeckas TOATOTOBKA 3aKJIIOYAE€TCS B  HEMOCPEACTBEHHOM  BBIMOJIHEHUU
o0yJarolmuMHCS  ONpPEACTCHHBIX  TPYAOBBIX  (YHKIMH,  CBS3aHHBIX C  Oyaymei
npogeccHoHaNbHOMN AesTeIbHOCTHIO.

4.2. CopepxaHue pa3feiaoB U TeM JEKIUOHHBIX 3aHITHM.
Copepxanue pa3iesioB M TeM JISKIIMOHHBIX 3aHITHIA MPHUBEICHO B Tadnuiie 4.

Tabnmma 4 — ComepxaHue pa3aesioB U TEM JICKITMOHHOTO IHKJIA

HOMep pas3acia Hazpanue u COACPIKAHUEC PA3JACIIOB U TCM JICKIITMOHHBIX 3aHITUH

1 Paszen 1. Beenenue u 6a3oBbie KOHIENINH. [Tonamue «MawunHoe
obyuenuey, obracmu npumenenusi MO, pabouue mecma 6 cghepe MO,
ucmopus MO, mepmurol u NOHAMUS (RPOCMPAHCMBO NPUSHAKOE, MEMOObL
00yuenus, 3a0ayu Knaccuguxkayuu, pespeccutt u op.)




Pazgen 2. Perpeccuonnsiit ananuz. MHK, epaduenmublii cnyck,
De2peccuoHHas MoOeb ¢ 0OHOU NEPEMEHHOU, MHOICECMBEHHASL Pe2PecCus]

Paznen 3. AropuT™MBbl KJIacCUQUKALUY. Jlozucmuueckas pespeccus,
aneopumm k-orudcatimux coceoetl, 0epesbs NPUHAMUS peuleHull,
2paoueHmubwlll Oycmune, MawuHbl ONOPHBIX BEKIMOPO8

Paznen 4. Ouenka Mojeneil MalIMHHOTO 00yUeHHS. Paziuunsle mempuru

OYEHKU PecPeCCUOHHBIX MOOeell U ANeOPUMMOS KIACCUDUKAYUU. accuracy,
precision, recall, ROC, AUC, MAE, MSE, R-squared, RMSE

Pazgen 5. UckyccTBeHHBIE HEHPOHHBIE CETH. [lonsimus 6UoI02U4ecKo20 U
UCKYCCMBEHHO20 HEUPOHOS, ANCOPUMM 0OPAMHO20 PACNPOCMPAHEHUS OUUOKU,
nepyenmpoH

Paznen 6. OGyuenwue 6e3 yuurensi. Knacmepuszayus ¢ noMowblo an2opumma
k-cpeonux, obyuenue no Xe60y, 6eposimnocmmule HelipoHbl, MAULUHbL
bonvymana

Paznen 7. 'myOokoe oOyuenue. Ceepmounvie neiiponnsie cemu (CNN), cemu
ooneou kpamxogpemennou namamu (LSTM), cenepamusHvie cocmszamenvHole
cemu (GAN)

Paznen 8. O6paboTka n aHATU3 TEKCTOB. Aneopumm word2vec, MauiuHHbLL
nepesod, apxumexmypa Tpancgopmep (K0OUposuuK-0eKoOupoSUIUK)

Paznen 9. PekxoMmeHnnaTenbHbIe CUCTEMBI. Quabmpayus Ha OCHOBE
cooepaicanus, KOIabopamuenas Quibmpayus, NOHAMue UHGOPMAYUOHHO20
ny3upsi

4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHSI
TeMbl IpakTHYECKUX 3aHATUH U UX TPYIO0EMKOCTb IPUBEACHBI B Ta0nMLE 5.

Tabnuna 5 — [IpakTHueckue 3aHATUSL U UX TPYIOEMKOCTb

N3 aux No
No | Tewmsbl npakTuueckux | Popmbl IpakTUYECKUX | TpPylOEMKOCTb, |MPAaKTHUYECKOM |pa3aena
/1 3aHATHH 3aHIATHI (qac) MOATOTOBKHM, | IUCITHII
(dac) JIMHBI
Y4eOHBIM MJIAHOM HE MPETYCMOTPEHO
| |
Bcero
4.4. JlabGopaTopHbIe 3aHITHS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTh IIPUBECHBI B Ta0OIHIIE 6.
Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb
N3 Hux No
Ne HarnMeHoBaHHe TaBOPATOPHBIX paGoT TpynoeMKOCTh, | IPAaKTUYECKOH | pa3aena
/11 (dac) IMOATOTOBKH, | AWCIIHI
(gac) JIMHBI
Cemectp 7

1 3nakomcTBO ¢ Jupyter Notebook 2 2 1

2 Perpeccuonnsiii anaiau3 B Python 4 4 2

3 AJNTOpPHUTMBI KiTacCH(DHUKAITIH 4 4 3

4 OrneHka MoJieneil MammuHHOTO 00yYeHHs 2 2 4

5 HckyccTBeHHbIE HEHPOHHBIE CETH 8 8 5

6 I'ny6Gokoe o0yueHune 6 6 7

7 O0paboTka 1 aHaIU3 TEKCTOB 4 4 8

8 PexoMenaarebHbIE CHCTEMBI 4 4 9

Bcero 34 34




4.5. KypcoBoe npoekTupoBaHue/ BHIOIHEHUE KypCOBOH pabOTHI
VY4eOHbIM IUTaHOM HE MPEyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaronmuxcst
Bunpsl camocTosiTenbHOM paboThl U €€ TPYI0EMKOCTh IPUBEACHBI B TabnuLe 7.

Tabmuna 7 — Busibl caMOCTOSTENbHOM paOOThI U €€ TPYI0EMKOCTh

o Bcero, | Cemectp 7,
Bun camocTosTenbHOM paboThI
qac qac
1 2 3
Nzydenne TeopeTHUECKOTO MaTepuaa 48 48
muctuinael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpadnueckue 3amaanus (PI'3)
Brimonnenne pedepara (P)
[ToaroToBka K TEKyIeMy KOHTPOJIIIO 13 13
ycneBaemoctu (TKY)
Homamnee 3amanue (13)
KonTponbabie pabotsl 3a04ankoB (KP3)
[ToaroroBka Kk MpoMeXyTOUHOU 15 15
arrecranuu (I1A)
Bcero:| 76 76

5. TepeueHnb y4eOHO-METOANICCKOTO 00CCIICUCHHUS
IUISL CAMOCTOSITEIIbHOM paboThl 00yJaromuXcs MO AUCIUILTHHE (MOIYITIO)
VY4eOHO-MeTOINUECKNEe MaTepHaNbl sl CAMOCTOSITEIbHON paboThl O0YJarOmIMXCsl yKa3aHbl B
m. 7-11.

6. IlepeueHp MEYATHBIX U STMEKTPOHHBIX YISOHBIX U3TAHUN
[MepeueHsb IEUATHBIX ¥ AJICKTPOHHBIX YUSOHBIX M3/IaHUH MPUBEICH B TaOIHIE 8.
Tabnmima 8— IlepedeHp MeYaTHBIX M JIEKTPOHHBIX YUSOHBIX W3IaHAN

Komuects
0
SK3EMILTIIPO
BB
UIL{LIIJHSE;)/G:C Bubmmorpaduueckas ccpuika 6“?;32(;;:1(6
JEKTPOHH
BIX

IK3EMILLIPO
B)

https://znanium.com/catalog/product/19 | [IpotoabsikoHoB, A. B. Anroput™msr
02689 Data Science u ux mpakTHyeckas
peanuzanus Ha Python : yueGHOe
nocooue / A. B. TIporoabsikonos, I1. A.
IIsmoB, B. E. CagoBHHKOB. - MOCKBa ;
Bomnorna : Uadpa-Umxenepus, 2022. -




392 c. - ISBN 978-5-9729-1006-9. -
Tekcr : anextponssi. - URL:
https://znanium.com/catalog/product/19
02689 (nmata oopamienus: 30.08.2022). —
Pexxum poctymna: mo mojamnucke.

https://znanium.com/catalog/product/12 | Kennexep, JI. Hayka o naHHbIX:

21800 6azoBbiii kype / [lxxon Kemnexep,
bpennan Tupnu ; nep. ¢ aHri.. -
Mocksa : Anprimaa [Tabmummep, 2020. -
222 c. - ISBN 978-5-9614-3170-4. -
Tekcr : anextponssIil. - URL:
https://znanium.com/catalog/product/12
21800 (mata obpamenus: 30.08.2022). —
Pexum noctyna: mo nojammcke.

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

Ilepeuenn 3JIEKTPOHHBIX 00pazoBaTeIbHbIX pecypcos UH(POPMALMOHHO-
TEIEKOMMYHHUKAIIMOHHON ceTn «lHTepHeT», HEOOXOAMMBIX Ui OCBOCHMS JUCLMIUINHBI
npuBezieH B Tabnuue 9.

Tabouma 9 — IlepedeHb 5SIEKTPOHHBIX OO0pa30BAaTEIbHBIX PECYpPCOB HHGPOPMALUOHHO-
TEJEKOMMYHUKaLIMOHHOM ceTH «MHTepHET»

URL aapec HaumenoBanue

http://www.machinelearning.ru/ MachineLearning.ru - [IpodeccuonanbHbiit
nH(OpPMaLMOHHO-aHATUTHYECKUH PECypc, MOCBSIICHHbIH
MaIIMHHOMY O0YYEHHUIO, pacCIIO3HABAaHHIO 00Pa30B U
MHTEJUICKTYaIbHOMY aHAIH3Y JTaHHBIX.

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. Ilepeuens nHPOPMAIMOHHBIX TEXHOJIOTHI
8.1. Ilepedyenp mnporpaMMHOr0 oOecHeueHHsl, HCIOJIb3YEMOIO MpPH OCYILECTBIECHUH
00pa3oBaTeIbHOIo MpoLecca Mo AUCHUIIHHE.
Ilepedenp Mcnonb3yeMOro NporpaMMHOro odecneyeHus npejacrasieH B Tadbauie 10.

Tabmuna 10— [lepeueHp mporpaMMHOTO 00ecTieUeHUs

Ne /it HaumenoBanue
1 Python 3.8 wnm Gonee mo3aHel Bepcuu (pacnpocTpaHseTcss CBOOOIHO)
2 Visual Studio 2012 wmu 6osiee mo3aHel Bepcuu (pacipoCcTpaHsIeTcss CBOOOIHO)
8.2. I[epeueHp MH(POPMAITTOHHO-CITPABOYHBIX CUCTEM,HCITOJTb3YEMBIX npu

OCYIIECTBIICHUH 00pa30BaTEILHOTO TpoIiecca Mo JUCIUILTNHE
[lepedyeHb HCIOMB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTaBICH B
Tabmme 11.

Ta6numa 11— [lepeyeHp HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne o/t Haumenosanue




‘ He npeagycmotpeno

9. MarepuanbHO-TeXHHUECKas 0a3a
CocraB MaTepHabHO-TEXHUYECKOW  0a3bl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeLHOTO MpoIecca M0 JUCIUTUIHHE, IPECTaBlicH B Tabuiel2.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHUYECKOM 0a3bl

Ne HanmenoBanne cocTaBHON 9acTH Howmep aynutopun
n/m MaTepUaTbHO-TEXHHYECKON 0a3bl (pr HEOOXOIUMOCTH)

MynbsTMe IuiiHAS JIEKIUOHHAS Ay IUTOPUS

2 | KoMmbloTepHsIil Kiacc

10. OueHouHble cpeacTBa AJIS MPOBEJECHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIA MPOBEACHUS MPOMEKYTOYHOM aTTecTaluu
o0ydJaromuxcs o AUCUUIIMHE IpUBeieH B Tabnuue 13.
Tabmuna 13 — CocTaB OIICHOYHBIX CPEJCTB I MPOBEACHHS MPOMEXYTOUYHOUN aTTeCTallMU

Bun HpOM@)KyTO‘-IHOﬁ ATTCCTall1 HepequL OLCHOYHBIX CPECACTB

DK3aMeH Cromcok BOIIPOCOB K IK3aMEHY;
TecTbl

10.2. B kadecTBe KpUTEpUEB OLEHKA YypPOBHA c(HOpMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEeHIINH 00yJalomMUMUCS TPUMEHseTCs S-0aipHas IIKajda ONeHKH c(HhOpMUPOBAHHOCTH
KOMIIETEHIINH, KOTOpast puBeieHa B Tabmuie 14. B Teyenne cemectpa MOXKET HCIIOIB30BATHCS
100-6ampHast  mKama — MOXIYJIBHO-PEHTHHTOBOW  CHCTEMBl ~ YHHBEpPCHTETa,  IpaBHia
UCIIOJIb30BaHUs KOTOPOM, YCTAHOBJIEHbI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6numa 14 —Kpurepuu onieHKH ypoBHS ¢POPMUPOBAHHOCTH KOMITCTCHIIHIA

OrieHKa KOMICTEHITUN

XapakTepucTrka c(hOpMUPOBAHHBIX KOMIIETCHIIAN
5-OayuTbHAs IIKaIa P P bop

— oOyyaronuiicss TIy0OOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepuan;

— YBEPEHHO, JIOTUYHO, MTOCIEA0BATEIBHO U TPAMOTHO €T0 U3JIaraer;

— OMMpasCh Ha 3HAHWA OCHOBHOM M JOMOJHUTENBHOW JHUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOEHHBIE Hay4YHbBIE TIOJIOKEHUSI C TPAKTHUECKOU
JIESITENIbHOCTHIO HAITPABJICHUS;

— yMeno 000CHOBBIBACT H aPTYMEHTHPYET BBIJIBUTACMbIC UM HJICH;

— JIeJIacT BBIBOJIBI M 0000IICHUS;

— cBOOOJIHO BJIAJICET CUCTEMOMW CICIIMATU3UPOBAHHBIX TIOHSATHH.

«OTJIMYHO»
<GaYTCHO»

— 00yJaroUIHiAcs TBEPO YCBOMII POTPAMMHBIN MaTepHall, TPaMOTHO H
[0 CYLIECTBY H3JaraeT €ro, ONUPasChb Ha 3HaHWSI OCHOBHOM
JUTEPATYPHL,

— HE JI0IyCKaeT CYLIECTBEHHbIX HETOYHOCTEN;

— YBSI3bIBAET YCBOCHHBIE 3HAHMS C IPAKTUYECKOH JESITEIbHOCTBIO
HaIlpaBJIEHUS;

— aprYMEHTHUPYET Hay4HbIE [1OJI0KECHHUS;

— JIeJTaeT BBIBOJIBI M 000OIICHNS;

— BIIAJIEET CUCTEMOMN CIIENNATIN3HPOBAHHBIX MTOHATHM.

«XOpOIIO»
<«GaYTCHOY

— 00y4arouuiicss yCBOMJI TOJbKO OCHOBHOM MpPOTrpaMMHBIA MaTepua,
MO CYIIECTBY H3JaraeT €ro, OMMWpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYypPHI;

— JIONyCKaeT HeCYLECTBEHHbIE OIIMOKU 1 HETOYHOCTH;

«YAOBJICTBOPUTCIILHO»
<GaYTCHO»




O1eHKa KOMITETEHITUHI

XapakrepucTika cOpMUPOBAHHBIX KOMITETEHIIMI
5-OayuTbHAs IIKaIa p p (bopamp

— UCHBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUHU 3HAHWU
HaNpaBJICHUS;

— cnabo apryMeHTHPYeT HaydHbIE TIOJI0KEHUS;

— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BBIBOJIOB H 0000IICHHIA;

— 9YaCTHUYHO BIAJCET CHCTEMOMN CIIEINATU3NPOBAHHBIX TOHSITHIA.

— o0ydJarouuiicss HE YCBOWJI 3HAYUTEIHHOH YacTH MPOTPaMMHOTO
MaTepuana;

— IOMYCKAaeT  CYIIECTBEHHbIE OMMOKM M  HETOYHOCTU  MpH
paccMOTpeHUH NMpo0OJieM B KOHKPETHOM HaIpaBlICHUH;

— UCHBITBIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HaHUIL;

— HE MOXET apryMEHTHPOBATh HAyYHbIE MOJIOKEHUS;

— He GOPMYJIUPYET BBIBOJIOB M 0000IIEHHIA.

«HEYIOBJICTBOPUTEIILHO»
«HE 3aYTCHO»

10.3. TunoBble KOHTPOJIbHBIE 33JaHUS WM UHBIE MAaTEPHAIIbI.
Bompocsr (3agaun) amnst 3x3aMmeHa npejcTaBieHbl B Tabmuie 15.

Tabmuua 15 — Bonpocsl (3a1aun) y1st SK3aMeHa

Ne i/t [lepeuens BompocoB (3a1a4) M1 SK3aMeHa Koz
MHJIKATOpa
1 Jia 3amaHHOrO HAbOpa JaHHBIX PEAIn30BaTh AITOPUTM IK-1.3.1
KIaccu()UKAIMK N0 YKa3aHHOMY B HA0Ope JaHHBIX MPH3HAKY
Ha si3bike Python
2 [TocTpouts perpeccuoHHYI0 MOAETH AJIS 33JaHHOT0 Habopa [K-1.¥.1
HKCIEPUMEHTAIBHBIX TAHHBIX
3 C ucnone3oBanueM makera tensorflow noarorosuts ommcanne | [1K-1.B.1
HEHPOHHOMW CETH U 3aIyCTUTh €€ 00yUCHUE Ha 3aJaHHOM
Habope JaHBIX
Bomnpocsr (3agaun) s 3auera / aud . 3auera npencranensl B Tadbaume 16.
Tabauna 16 — Bonpocs! (3agaun) s 3auera / qudd. 3agera
Ne m/mt [Tepedens BompocoB (3axay) ams 3aueta / nud¢. 3aueta Kon
MHJIKATOpa
VY4eOHbIM IUTaHOM HE MPEyCMOTPEHO

IlepeyeHnp TeM A KypcOBOrO NPOEKTHPOBAHMSA/BBINOIHEHUSI KypcOBOH paboOTh
npeacTaBieHsbl B Tabmuie 17.
Tabauua 17 — IlepeueHsb TeM Ui KypCOBOTO MTPOSKTHUPOBAHUS/BBIIOJHEHUSI KYPCOBOM pabOoThI

No 1/ [TpumepHBIii nepedeHs TeM ISl KypCOBOIO IPOEKTUPOBAHUS/BBITIOIHEHHS
B KypcoBoil paboTbl

Y4eOHBIM MIaHOM HE MPEAYCMOTPEHO

Bonpockl 1y mpoBeleHUS NPOMEXKYTOUHOW aTTeCTallud B BHUJAE TECTHPOBAHUS
npeacraBieHbl B Tabmuie 18.

Tabmuna 18 — IlpuMepHbIil IepedeHb BOMPOCOB ISl TECTOB

y Koz
Ne n/mt [TpumepHBIii nepedyeHb BOIPOCOB /ISl TECTOB
UHJIIKaTOpa
1 UTO M3 NepEeYUCIICHHOTO SIBJISICTCS AJITOPUTMOM KJlacCH(HKAITUH? IT1K-1.3.1
2 U3 yero cocTOUT UCKYCCTBEHHBIM HEHPOH? NK-1.Y¥.1
3 Kaxkue 13 nepeyncieHHbIX METPUK UCTIONB3YIOTCS AJI aHaJIn3a IIK-1.B.1
PEerpecCHOHHBIX MOJENEH?




IlepeyeHp TeM KOHTPOJBHBIX PAa0OT MO AMCUUILIMHE OOYYAIOLIMXCS 3a04HOW (OPMBI
o0ydeHus1, pesicTaBieHbl B Tabauie 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne n/m IlepeuyeHb KOHTPOJIBHBIX PadOT

He npenycMoTpeHo

10.4. Meroauueckue  MaTepualibl,  ONpEJENAIOUIME  HPOLEAYpbl  OLEHMBAHUS
MH/IMKAaTOPOB, XapaKTepU3YIOUIMX JTambl (OPMUPOBAHMSA KOMIIETEHIMH, coJepKarcs B
JOKaNbHBIX HOpMaTuUBHBIX akTtax [YAII, pernaMeHTHpYOIMX HOPSJIOK M MPOLERypy
MIPOBE/IEHUS TEKYILEro KOHTPOJIsl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluu 00y4aroluxcs
I'VAIL

11. Meroauveckue ykazaHus i 00ydaronIuXcs MO0 OCBOCHUIO JTUCIUILTAHBI

11.1. MeTonuueckue yka3zaHus Ui OOYy4YalOUIMXCS II0 OCBOCHHIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAYEHHUE JIEKIMOHHOTO MaTepHaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0oOKoe W SCHOE H3JIOKeHHe yueOHoro matepuana. Ha3HaueHue COBpEMEHHOW JIEKIUH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TEME, a B OCBOCHHH
(byHIaMEHTANBHBIX TMPOOJEM JAUCHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHHSA, HOBEUIIHNX
JOCTIDKEHUI HaydHOW MBICTH. B y4eOHOM mporecce JeKIHs BBITOIHIET METOIOJOTHUECKYIO,
OpTraHU3alMOHHYI0 ¥ HH()OPMAIMOHHYIO (QYHKIUH. JIeKIHs pacKpbhIBaeT MOHATUIHBIN ammapaT
KOHKPETHOW 00JacTH 3HaHMA, €€ MpoOJeMbl, AaeT LeJIbHOE IPEJICTaBICHUE O AMCLUIIMHE,
[IOKa3bIBAET B3aUMOCBSI3b C IPYIMMH JUCIUILIMHAMM.

ITnanupyemMble pe3ynbTaThl IPU OCBOCHUH 00yYalOIMMUCS JEKIIMOHHOTO MaTepuana;

— TOJY4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHWH, YPOBEHb
KOTOPBIX ONIPEAEINSIETCS LEIEBOM YCTAHOBKOM K KaXKJOM KOHKPETHON TEME;

— TOJY4YEeHHE ONbITa TBOPUECKON PabOTHI COBMECTHO C MPEINOIaBaTEelIeM;

— pa3BUTHE TpPO(ECCHOHAIBHO-IEJIOBBIX  KadecTB, JIOOBU K HpeAMETy M|
CaMOCTOSITEIEHOTO TBOPUECKOTO MBILUICHUS.

— TOSIBIICHHE HEOOXOIMMOT0 HHTEpEeca, HE0OXOIMMOTO JIJIsl CAMOCTOATEIBHON PabOTHI;

— TOJy4YeHHE 3HaHUM O COBPEMEHHOM YpPOBHE DAa3BUTHs HayKM M TEXHUKH H O
MPOTHO3€ UX Pa3BUTHA Ha OinKalIine To/bl;

— HAy4YUTbCA METOAMYEecKH oOpalaThiBaTh MaTephal (BBLACIATH TJIABHBIC MBICIH U
MOJIOKEHUS, MPHUXOJUTh K KOHKPETHBIM BBIBOJAM, [MOBTOPSTh HMX B  Pa3iIWYHbIX
(bopMyITHpOBKax);

— IOJyYeHHE TOYHOTO MOHUMAaHHUs BCEX HEOOXOIUMbBIX TEPMUHOB U MOHATHH.

JlekuMOHHBI MaTepuanl MOXET COINpPOBOXKIATbCS JAEMOHCTpalUedl ClaiiioB U
UCIOJIb30BaHUEM pa3[aTOYHOI'0 MaTepuana TIpU TNPOBEJCHUHM KOPOTKHX JHUCKyccHil 00
0COOEHHOCTSIX MPUMEHEHHsSI OT/IEJIbHBIX TEMATHK MO JUCLUIIUHE.

11.2. Meroauueckue ykazaHus Uil OOy4yaroIUXCs IO BBINOJHEHUIO Ja0OpaTOPHBIX
pabot

B xome BwmonHeHHs 1a00OpaTOpHBIX pabOT OOYYAIOUIMICA JOIDKeH YIrIyOuTh U
3aKpENUTh 3HAHMS, MPAKTHYECKWE HABBIKH, OBIAJECTh COBPEMEHHOW METOAMKOW M TEXHHUKOU
HKCIEPUMEHTAa B COOTBETCTBHM C KBAIM(UKAIMOHHON XapaKTEPUCTUKOW OO0yJaromerocs.
Brimonnnenne mabopaTopHBIX padOT COCTOUT M3 JKCIEPUMEHTAIBHO-TIPAKTUIECKON, pacyeTHO-
AHAJUTHUYECKOHN YacTell M KOHTPOJIBHBIX MEPONPUATHH.

Brimonaenne mabopaTOpHBIX paboT 0O0ydaromuMcs SBISETCS HEOTHEMIIEMON YacThIO
U3YYCHHS JUCLUIUIMHBI, ONpeAeNsieMOd ydeOHBbIM IUIAaHOM, M OTHOCUTCSI K CpEICTBaM,
00€CTIeYNBAOIINM PEIICHNE CIICAYIOINX OCHOBHBIX 33724 00y4JalOIIerocs:




— mpuoOpeTeHHe HaBBIKOB HCCIICAOBAaHHUS TIPOLECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIUILIHHEL;

— 3aKpeluleHHe, Pa3BHTHE W JETANU3alMs TEOPETUUSCKHX 3HAHWMU, MOJNYYEHHBIX Ha
TEKIHAX;

— MOJy4YeHHE HOBOW MH(OPMALIUH 110 NU3y9aeMOH JUCIUILIHHE;

— TpuoOpeTeHHE  HAaBBIKOB  CaMOCTOSTENbHOM  paboThl ¢ J1abopaTOpHBIM
000pyIoBaHUEM U IPUOOPAMH.

3aganue U TpeOOBaHUS K MPOBEJCHHUIO JIaO0OPATOPHBIX paboT
3aoanue u mpebosanue k npogedeHUIO 1AOOPAMOPHBIX PAOOM paZMewaemcs 8 cucmeme
nuunoeo kabunema I'VAIL

Crpyktypa u dhopMa oT4yeTa 0 1a00PaTOPHOM padoTe
® yenv pabomoi
3a0anue
peuuerue (UCXOO0HbIU KOO, paciemyl, 8bIKIAOKU U M.N.)
pe3yibmam binoJHeHUs: pabombl
6618000l

TpeboBanus k 0hopMIICHHIO OTYeTa 0 JTab0paTOpHOH pabdboTe

Omuem ogopmasiemes ¢ UChoIb308aHuem cucmemsl kKomnsvromeprot éepcmru LaTeX unu
peoaxmopos MS Word, OpenOffice Writer, Apple Pages u nooobuwix. Tumynvuwlii aucm
omuema pazmeujern Ha opuyuanrvrom caime I'VAIL. Omuem O0ondcer 6bimb SKCNOPMUpOBAH 8
dopmam PDF u 3aepyscen 6 nuunviii kabunem I'VAII.

11.3. MeTonuyecknue yKa3aHUs IS 00YYarOUUXCs 0 MPOXO0XKICHUIO CaMOCTOSATEIbHOM
paboThI

B xoje BBIMONHEHHS CaMOCTOSITENFHOW PabOThI, OOYUYAIONIMICS BBIMOIHIET padoTy IO
3aJIaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE MPEMNOJaBaTelis, HO 0e3 ero HemocpeACTBEHHOIO
y4acTHsl.

Jnsa oOywaromuxcsi o 3aoyHoi Qopme oOydeHHs, caMOCTOsTeNbHAas pabdoTa MOMKET
BKJIFOUATH B ce0s KOHTPOJIbHYIO PadoTy.

B mpornecce BbIMONHEHUST CaMOCTOATEIBHONW pabOTh, Yy 0oOydaromerocs QopMHUpYeTCs
nesaecoo0pa3Hoe TUIAHWPOBaHUE padodYero BpeMeHH, KOTOPOE MO3BOJISIECT UM Pa3BUBATh YMCHUS
Y HaBBIKH B YCBOCHWUHW W CHCTEMATH3allMM NPUOOPETACMBIX 3HAHHUM, 00CCIICUNBACT BBICOKHIMA
YPOBEHb YCIIEBAEMOCTH B TMEpHOA OOyUYCHHUS, ITOMOTAaeT TOIYYUTh HABBIKK TOBBIIICHUS
po¢eCCHOHATHHOTO YPOBHS.

MeTouvecKUMH ~ MaTepuallaMy,  HANpaBISIONIMMHM  CaMOCTOSITENIbHYI0O  paboTy
00yJaroNIuXCs SBISIOTCS:

—  y4eOHO-METOJAMYECKUI MaTepHrall 1o JUCIHUILINHE,

— METOJMYECKHE yKa3aHWs MO BBIMOJHEHHIO KOHTPOJIBHBIX paboT (i7si 00ydarommxcs
o 3204HOM (hopMe 00yUeHHUS).

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

Texkymuii KOHTPOJIb YCHEBAEMOCTH MPEIyCMaTPUBAET KOHTPOJb KadeCcTBa 3HAHHU
00yYaromuxcs, OCYIIECTBISIEMOTO B TEYCHHUE CEMECTpa C ILEJbI0 OICHMBAHHSA XO/a OCBOCHUS
JUCIUIITAHBL.

Texkyumii KOHTPOJh OCYIIECTBISIETCS C HUCHoNb3oBaHMeM LMS u  TexHomormit
MIPOBEACHUS DJIEKTPOHHOTO TECTHPOBAHUA. Pe3ynbTaThl YUMTBIBAIOTCA B WTOTOBOM DPEUTHHIE
CTYZIEHTA IO UTOTaM CEMECTPA.



11.5. MeTtomuveckue ykazaHusi AJsl OOYYarOIIUXCS MO MPOXOXKIACHHUIO MPOMEXKYTOUHOM
aTTecTaluu.

IIpomexxyrouHast ~ arrecTauuss  OOyyaroIIMXCs  NpPEeAyCMaTpUBaeT  OLIEHHBAHUE
MIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJlbTaTOB 00yueHMs 1o auciuiuinHe. OHa BKIIOYAeT B
ceOst:

— DJK3aMeH — (opMa OIEHKM 3HAHWA, MOJYYCHHBIX OOYYarOIUMCS B TIpOIECcCe
U3y4YeHHs BCeH AMCLUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSTENbHON paboThl, CIOCOOHOCTH
NPUMEHATh HX JUISl pelleHHs MPAaKTHYeCKHX 3aJay. ODK3aMeH, Kak IpaBHUJIO, MPOBOAMUTCS B
NEepUOoJ SK3aMEHAIIMOHHON CecCHM M 3aBepllaeTcsl aTTeCTALMOHHOW OIEHKOH «OTJIMYHOY,
«XOPOILOY, «yIAOBICTBOPUTEIBHOY, HEYJOBIETBOPUTEIHHO.



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




