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AHHOTaAUA

Hucuummaa «COBpeMEHHBIE TEXHOJIOTHH Pa3pabOTKH MPOTPaMMHOIO 00ecreueHHs»
BXOJIMT B 00pa30BaTENIbHYIO IPOrPaMMY BBICIIET0 00pa30BaHMsI — IPOTrPaMMy MarucTpaTypsl o
HampaBieHuto noarotoBkw/  cmenmansHocTH  09.04.03  «IlpuknamHas — uHQOpPMATHKaA»
HanpaBieHHoctn  «lludpoBas aHanMTMKAa TPOU3BOJACTBEHHBIX CHCTEM». JlucrumimHa
peanmuzyercs kapenpoit «Ned 1.

JucuuiuivHa HaneneHa Ha (JOpMUPOBAHKE Y BBITYCKHHUKA CIETYIONTIX KOMITETEHITHN

OIIK-2 «CnocobeHn pa3pabaThiBaTh OpPWUTHHAJIBHBIE QITOPUTMBI W MPOTPAMMHBIE
CpeACTBa, B TOM YHCJIE C MCIIOJF30BAaHHEM COBPEMEHHBIX WHTEIUICKTYaIbHBIX TEXHOJOTHH, IS
pemreHus mpo(ecCHOHAITBHBIX 3a/1a9»

OIIK-4 «CrocoOeH mpHUMEHSTh Ha TNPAKTHKE HOBBIC HAayYHBIE NMPUHIMIIBI U METOJBI
HCCIIE0BAHUIN

OIIK-5 «CnocobeH pa3pabaTbiBaTh M MOJEPHU3MPOBATH MPOrPAMMHOE U arllapaTHOE
oOecrieyeHre NHPOPMAMOHHBIX ¥ aBTOMAaTH3UPOBAHHBIX CHCTEM»

OIIK-6 «CnocoOeH wuccienoBaTh COBPEMEHHBIE MPOOJEMBI U METOJbI MPHUKIAIHOMN
MH(OPMATUKU U Pa3BUTHUS HHPOPMAIIMOHHOTO 00IIECTBaY

Conepxanne JUCHUIUTMHBI OXBaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C pa3pabOTKON
AITOPUTMUYECKOTO W TPOTPaMMHOTO OOECHedeHUsl Ui peIIeHUs 3ajad, OTHOCSIIUXCS K
o0yacTy MalIMHHOTO OOyYEHHUSI.

[IpermoraBanue MUCHMILIMHBI TIpEIyCMaTpUBaeT clieayromue (OpMbI  OpraHH3aluu
y4eOHOTO Tpolecca: JleKyuu, J1abopamopHvle pabomvl, CaAMOCMOSMeNvHas paboma
ooyuarowe2ocs.

[IporpaMmoii TUCHMITIMHBI TMPEIXyCMOTPEHBI CIETYIONINEe BHIBI KOHTPOJS: TEKYIIHHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUYHAS aTTecTaus B popme IK3aMeHa.

OO6mrasi TpyAOEMKOCTh OCBOCHHS AMCIMIUIMHBI COCTaBJIsAET 5 3adeTHBIX eauHuIl, 180
4acoB.

S3bIK 00yUYEHUS IO AUCIUIUIMHE «PYCCKHUH »



1. TlepeueHb MIaHUPYEMBIX PE3yAbTATOB 0OYUEHUS IO IUCLIUILIUHE
1.1. [enu npenoiaBaHus AUCIUIUIMHBI

OcHoBHON 3ajmauell  U3ydyeHUS

IMPAKTUYCCKUX HABBIKOB

JUCHUIINIMHBL  ABJIACTCA  ITOJYYCHHC yMeHI/IfI n

pa3paboTKU aNrOPUTMHUECKOTO M MPOTPAMMHOTO OOECIICUCHHUS;
MPEJOCTaBICHNE BO3MOXKHOCTH OOYYalOMIMMCS Pa3BUTh M IPOJEMOHCTPHPOBATH HAaBBHIKU B
oOacti pabOTHI C HHCTPYMEHTAILHBIMU CPEICTBAMH Pa3padOTKU MPOTPAMMHOTO 00ECTICYCHHUS.
@®opMHpOBaHUE W DPAa3BUTHE Y CTYACHTOB CHOCOOHOCTEH MOCTAaHOBKM M pEHICHUS 3ajad,
OTHOCSIIIMXCS K TEXHOJIOTUM pPa3padOTKH TPOTrpaMMHOTrO oOecriedeHus: Oaszupyercs Ha
COBPEMEHHBIX METOJIaX PACIO3HaBaHUs 00Pa30B M MAIIMHHOTO 0OYUCHHSI

1.2. JlucuuruiiHa BXOJIUT B COCTaB 00s3aTeIbHON YacTH 00pa30BaTeIbHON POTPAMMEI
BhICIIero oOpasoBanus (nanee — OIT BO).

1.3. TlepedeHb MmIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynbraTe M3ydeHUs AUCHUILIMHBI OOYYarONMIUIiCS MOJDKEH 00JIafaTh CIeAYIOIUMHU
KOMIETEHIMSAMH MM UX 9acTsIMHU. KoMIeTeHIIMM 1 WHAWKATOPBI UX TOCTUKCHHUS TIPUBE/ICHBI B

tabnuue 1.
Tabmuna 1 — [lepedyenb kKOMIETEHIMI U UHAUKATOPOB UX JTOCTHKEHUS
Kareropus (rpynna) Kon n HanmeHoBaHue Ko 1 HauMeHOBaHNE HHIUKATOPA
KOMITETEHITHI KOMIIETEHIUHI JOCTHYKEHUS] KOMIIETeHIIUU
OIIK-2.3.1 3HaTh COBpEMEHHBIE
OIIK-2 Cnocoben p
MHTEJJIEKTYaJ IbHbI€ TEXHOJIOTHH JUTS
pa3pabaThiBaTh
perieHus npodeccuoHalbHbIX 3a7a4
OpUTHHAJIbHBIE
OIIK-2.Y.1 ymeTb 000CHOBBIBaThH BHIOOP
ITOPUTMBI U
COBPEMEHHBIX UHTEIIEKTYaTbHBIX
MIpOrpaMMHBbIE . .
TEXHOJIOTMH U POTPAaMMHOMN Cpebl TPU
CpencTBa, B TOM
pa3paboTke OpPUTHHAIBHBIX TPOTPAMMHBIX
Ob6menpodeccuoHaIbHBIE | YUCIIE C
CPEICTB AJIsl peleHus NpodecCHOHaIbHBIX
KOMIIETEHIIUU HCITOJIb30BAaHNEM sazay
COBPEMEHHBIX
p OIIK-2.B.1 BnageTs HaBBIKAMH pa3pabOTKH
WHTEJUIEKTYaJIbHbIX
. OPHUTMHAJIBHBIX ITOPUTMOB 1
TEXHOJIOTUH, 15
IIPOTrPaMMHBIX CPEACTB, B TOM YHUCJIE C
peuieHus
HCIIOJIb30BAHUEM COBPEMEHHBIX
npodeccuoHaNIbHBIX .
saxay MHTEJUIEKTYaJbHbIX TEXHOJIOT UM, 115

penieHus npodeccuoHalbHBIX 3a1a4

O6menpodeccrnoHambHbIE
KOMIIETCHIIUU

OIIK-4 Cnocoben
MIPUMEHSITh Ha
MPAKTUKE HOBBIE
Hay4YHbIE TPUHIUIIBI
1 METOJIbI
HUCCIIENOBaHUN

OIIK-4.B.1 BiageTh HaBBIKAMU
MIPUMEHEHHUSI HOBBIX HAYYHBIX TIPUHITUIIOB
1 METOJIOB UCCIIEAOBAHUS IS PEIICHUS
poeCCHOHAIIBHBIX 3a/1a4

ObmenpodeccuoHanbHbIe
KOMTICTCHITUH

OIIK-5 Cnocoben
pa3pabaThIBaTh U
MOJIEPHU3UPOBATh
IPOTPaMMHOE U
anrmapaTHoe
oOecreueHue
UH(POPMAIMOHHBIX
ABTOMAaTH3UPOBAHHBIX
CHCTEM

OIIK-5.3.1 3HaTh COBpEMEHHOE
IPOrpaMMHOE U arnmnapaTtHoe o0ecreyeHue
UH(POPMALIMOHHBIX U
aBTOMAaTH3UPOBAHHBIX CUCTEM

OIIK-5.Y.1 ymeTs MOJEPHU3UPOBATH
IPOTrpaMMHOE U ammnapaTtHoe o0ecreyeHue
UH(POPMALIMOHHBIX U
aBTOMAaTU3UPOBAHHBIX CUCTEM JUIS
peleHust npodeccuoHaNbHBIX 3a1a4
OIIK-5.B.1 BnaieTh HaBbIKaMH pa3pabOTKH
IIPOrPaMMHOTO U anIapaTHOTro
obecnieyeHHst HH(GOPMAIMOHHBIX U




ABTOMATH3UPOBAHHBIX CUCTEM JUIS
pemeHus npodeccHoHAIBHBIX 3a/1a4
OIIK-6 Criocoben
UCCIIEIOBATh OIIK-6.Y.1 ymeTs NpoBOJANUTh aHAJIN3
COBpPEMEHHBIE COBPEMEHHBIX METOJIOB M CPEJICTB
npoOJIeMBl K METOBI | HHPOPMATUKY /ISl pEIICHUS] TPUKIIATHBIX
Oo6menpodeccnoHabHBIC p . bop P p
NPUKIIATHOM 3a[a4 Pa3IUYHbIX KJIACCOB
KOMIETEHIUH
UHPOPMATUKU U OIIK-6.B.1 BnageTp HaBbIKaMU
pa3BUTHSA UCCIIEIOBAHUS TPOOJIEM B METOJIOB
UH(POPMALIMOHHOTO NPUKIAHON HHPOPMATHKH
oOmiecTBa

2. Mecro muctutuivHb B cTpykType OI1
JucturnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YJYAIOITUMUCS
MIPU U3YYCHHUH CIICTYIONIUX TUCIUATIIAH:
— «MaremaTu4ecKrue METO bl U MOJCIIU MPUHATHS PEIICHUI,
— «MeTo10710T Ul U TEXHOJIOTHUS MTPOSKTUPOBAHUS HHHOOPMAITMOHHBIX CUCTEM,
— «Ynpasnenne UT-npoekrammy,
— «MuadbopmarmoHHOE 00IIECTBO U MPOOIEMBI MPUKIIATHON HHHOPMATHKI.

3HaHI/I5[, IMOJIYYCHHBIC IIPpHU H3YUCHHUH MaTcpualia )IaHHOI\/II JUCHUIIIIMHBI, UMEKOT KakK
CaMOCTOATCIIPHOC 3HAYCHUE, TaK U MOT'YT UCIIOJIB30BAaThLCA MMPU U3YUCHUHN APYIUX OUCHHUILINH

— «ApXUTEKTypa MpeanpUsITHI U HHOOPMALIMOHHBIX CUCTEMY,

— «MaremaTu4eckue METOJbl U MHCTPYMEHTAJbHBIE CPEACTBA MOJIEPKKH NPHUHITHUS
pELICHUI,

— «MHTennekTyalbHbIi aHaTU3 OOJIBIINX JAHHBIXY.

3. O0BeM U TPYIOEMKOCTh JUCIUIUIAHBI
Jlanubie 00 oOmieM oO0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHJIOB y4EOHOM
paboTHI IO AUCHHUILIHHE (M PacIpeIeiICHIE dTOM TPYAOEMKOCTH 0 CEMECTpaM) MPEICTaBICHBI B
Tabiuue 2.

Tabmuma 2 — O6beM U TPYJ0EMKOCTh JTUCITUTIIUHBI

TpynoemMKocTb 1o
Bun yue6noit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmap OUCUUNTIUHDL, 5/ 180 5/ 180
3E/ (4ac)
U3 Hux uacoe npaxmuueckoil n0020Mo6Ku
Ayoumopnule 3auamus, BCETo yac. 34 34
B TOM YHUCIJIE:
nekuu (JI), (dac) 17 17
npakTuieckue/cemunapckue 3ansatus (I13),
(dac)
naboparopusie padotsl (JIP), (yac) 17 17
KypcoBo# npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 54 54
Camocmoamenvnan paboma, Bcero (dac) 92 92
Buo npomesxcymounoii ammecmayuu: 3ader,
mudd. 3ader, sk3ameH (3auer, [dudd. 3au, JK3. OK3.
DK3.%%*)




*%

[Ipumedanue: xaHmUAATCKHIT SK3aMEeH

4. ConeprkaHue AUCLHUIUIMHBI
4.1. Pacnpenenenue TpyIO0EMKOCTH JUCUUILUIMHBI IO pa3fesiaM U BUIaM 3aHSATHIM.
Paznernsl, TeMBI AUCHUIIIMHBI H UX TPYIOEMKOCTh IPUBEACHBI B TabuIIe 3.

Tabnunua 3 — Pa3nensl, TeMbl IUCIUILIMHBI, UX TPYAOEMKOCTh

Pazpnensl, TeMbl TUCITATIIINHBI Texunn | 113 (C3) JIP K11 CPC
’ (gac) (gac) (uac) (uac) (uac)
Cemectp 2

Pazaen 1. OtimmunrtensHble 0COOEHHOCTH Pa3paboTKU
COBPEMEHHOTO TIPOrPaMMHOr0 00eCIIedeHUs ISt 5
peuieHu 3aaa4 MallMHHOI'O O6y'—IeHI/I$I, THUITIOBBIC
3aJ1a4¥l MaIlIMHHOTO 00Y4eHUs

Paznen 2. OcHOBHBIE MTONOXKEHUS TEXHOIOTHU
00y4aeMbIX HCKYyCCTBEHHBIX HEHPOHHBIX ceTel
(MHC).

Tema 2.1. Tunossie cTpyktypbsl MHC 1 pemraembrie
3aJauu.

Tema 2.2. Cnoco6s! odyuenns MUHC, popmupoBanune
00y4aromux 1 TECTOBBIX MACCHBOB JITAHHBIX. 2
Tema 2.3. CriocoObl KOHTPOJSI KauecTBa 00y4eHHsI. 1

N B

Paznen 3. AnroputMudeckoe odecreueHre Iporeyp
ooyuenus MHC.

Tema 3.1. Anroput™ 06paTHOTO pacIpoCTpaHEHUS
OIITNOKH. 2
Tema 3.2. Anroputmer o0yderus cBeptodasix MHC. 2 5

(6]

Pa3zpaen 4. CoBpeMeHHBIE SI3bIKH TPOrPAMMHUPOBAHUS U
WHCTPYMEHTAIBHBIC CPENICTBA Pa3pabOTKU 2 5 20
MPOrpaMMHOT0 00ECTICUSHHST IS 33124 MAITHHOTO
o0ydeHus.

Pa3znen 5. CoBpeMeHHBIE TEXHOJIOTUH Pa3padOTKH
MPOrpaMMHOT0 0OECTIeUeHHUs Ha TPUMEPE PEIICHUS
3aJa4 pacro3HaBaHus 00Pa30B U PAHKUPOBAHUS 6 12 48
ANbTEPHATHB C UCIIONB30BAaHUEM SI3bIKA
nporpaMMupoBaHus Python u criennann3upoBaHHBIX
OnOIHOTEK.

Hroro B cemecTpe: 17 17 92

Hroro 17 0 17 0 92

[IpakTrueckass TOATOTOBKA 3aKIIOYAETCSs B  HEMOCPEICTBEHHOM  BBINOJHEHUHU
oOy4arouMMuCsi  OMNpEAeJCHHBIX  TPYAOBBIX  (YHKIUNA, CBSA3aHHBIX ¢  Oy;ymiei
poheCCUOHANTBHON JIEATETHHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TE€M JIGKIIMOHHBIX 3aHSATHI.
CogepxaHue pa3esioB U TeM JICKIIMOHHBIX 3aHATHIA IPUBEACHO B Ta0muIie 4.

Ta6Jmua 4 — Conepx(aHHe pa3aciioB U TCM JICKHHUOHHOT'O ITUKJIA

Home
p Ha3BaHI/Ie 158 COI[ep)KaHI/Ie pa3,[[eJ'IOB 1 TEM JICKIIUOHHBIX 3aHATUNU
paszzaena
1 Omauuumensviuvie 0COOEHHOCMU PA3PAOOMKYU NPOSPAMMHO20 0becnedeHUs OJis peuleHus,
3004y MAWUHHO20 00YUeHUsl, MUNosble 3a0a4 MAUUHHO20 00YYEeHUs.




OcHoBBI MamIMHHOTO 00y4eHus. [IpeacTaBnenue TaHHBIX U PU3HAKH, METPUKU
paccrosiaus. Kateropun MammnHoro oOydenust. [Ipumepsl mpuKIaaHbIX 33124
MamuHHOTO 00y4enus. [Ipo6iaembl MamHHOTO 00yYEeHUs

Jlek1us IpOBOAMTCS B MHTEPAKTUBHOM (hopMme: Oecena ¢ IEMOHCTpaNHeH ClaioB.

OcHoBHbIC NONONCEHUSL MEXHON02UU 00YHAEMbIX UCKYCCMEEHHbIX HelpouHblx cemel (MHC).

dopmanbHBII HEHPOH, MHOTOCIIONHBIE HEHPOHHBIE CeTH. 3a/1a4i KiIacCu(DUKAIIIH U
KJIaCTEepU3alNH, CTPYKTypa oOydaroiel BbiOopku. Kontponupyemoe oOyuenue u
camoopranuzauud. DyHKIUSA NOTEPh U MaTpHIla HETOYHOCTEH KaK cpeacTBa
KOHTPOJISI Ka4ecTBa 0OyUCHHS.

JIek1us IPOBOAMTCS B MHTEPAKTUBHOM (hopMme: Oecea ¢ IeMOHCTpaIMEH Cllali 0B,

Aneopummuyeckoe obecneyenue npoyedyp ooyuenus HHC.

Anroput™ oOpaTHOTO pacpoCTpaHEHHsI OIIMOKU, aITOPUTMBbI CBEPTOUYHBIX CIIOEB.
AnroputMsl camoopranuzanuu. IIpumeps! pelenns NpuKIa HbIX 3a1a4
KJIacCU(UKALMU U KIacTepU3aluu.

JIeKIus IPOBOAMTCS B MHTEPAKTUBHOU (hopMme: Oecena ¢ IeMOHCTpaIuel CliaiiioB.

Cogpemennbie A3bIKU RPOSPAMMUPOBAHUS U UHCTNPYMEHMANbHble CPe0Cm8d pa3padomKu
NPOSPAMMHO20 0becheueHust OJisl 3a0aY MAUWUKHO20 00YYeHUs.

[IporpamMHBIe cpencTBa ISl PEIICHUs 3a7]a4 MAITMHHOTO OO YJICHHS.
Cnenunanu3upoBaHHbiii 00ma4nblii cepBrc Google Colab, 6ubnuorexu TensorFlow,
Theano u ap.

JIeKITis IPOBOAMTCS B MHTEPAKTUBHOU (hopMe: Oecena ¢ IeMOHCTpaluel claios.

Coepemennble mexHoi02uu papadomru NPOSPAMMHO20 0DeCnedeHus Ha NpuUMepe PeuleHus
3a0a4 pacno3Haeans 06pPaA306 ¢ UCNOAb308AHUEM A3bIKA Npocpammuposanus Python u
CReYUanuU3UPOBAHHLIX OUOIUOMEK.

OcHoBHI s13b1Ka MporpammupoBanus Python. Ycranoska Python, padoTa B cpene
Jupiter Notebook, Tumbl 1annabpix, Oudnroreka NumPy. Haznauenue n BO3MOKHOCTH
oubmuotexku TensorFlow, yctaHoBKka OMOIMOTEKH.

Pemenne npukiaaHbixX 3a1a4d KiaccupuKanuu AanHbiX. [IpoektupoBanue
pu3HaKkoB. TexXHOIOTHU IporpaMMHON pa3paboTKH OMHAPHBIX U MHOTOKJIACCOBBIX
KJ1acCU(UKATOPOB.

Pemenue MNPHUKIIAIHBbIX 3aa49 MHOTOKPUTCPUAIIbHOI'O PAHXKUPOBAHUA aJIbTCPHATHUB.
TexHonoruu HpOFpaMMHOﬁ peaiu3anuu aJiropuTMa paH>KUpOBaHUA HAa OCHOBC
METOAAa HCYCTKOI'O IIPCAIIOYTCHUA.

Texnonoruu riayookoro o0ydeHus Ha 0a3e CBEPTOUHBIX ceTel. Peannzarms
ceeprouHoit cetu B TensorFlow. IToaroroBka HCX0MHBIX TaHHBIX, CO3JaHHUE
(GWIBTPOB U ci0eB NoABBIOOpKH. O0yueHne KiaccupuKaTopa, OLeHKa

3¢ hEeKTUBHOCTH.

Jlex1ust MpOBOAMTCS B MHTEPAKTUBHOM (hopMme: Oecena ¢ IeMOHCTpanuei Clanos.

4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATUSL




TeMbl pakTHUECKUX 3aHATHIA U UX TPYJOEMKOCTh IPUBEICHBI B TAOIUIIE 5.

Tabnuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tewmbl npaktuueckux | @opmbl NPAKTUUECKUX | TpydOoEMKOCTh, |MPaKTUYECKOM |pas3aena
/1 3aHSATUHN 3aHSATHHI (gac) MOJATOTOBKH, | TMCITHII
(gac) JIMHBI
Y4eOHBIM MJIAaHOM HE IPETYCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYJOEMKOCTh IPUBEACHBI B TA0NHUIIE 6.
Tabnuia 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynOeMKOCTE, | PAKTHIECKOH | pasyena
n/m (uac) MOATOTOBKH, | JTUCLUII
(gac) JIMHBI
Cemectp 2
1 | TexHonoruu pa3BepThIBaHUS MPOrPAMMHBIX 5 4
cpexactB Python u TensorFlow
2 | TexHOJOTHH UCTIOIB30BAHUS O00IOUKH SI3bIKA
nporpammupoBanus Python, cpenst Jupiter 3 4
Notebook, 6ubmmorexk NumPy u TensorFlow.
3 | TexHonOTHS MPOrPaMMHOM peau3aru s
pelieHus 3a1a4M KiaccuuKauy TaHHBIX 4 5
METO0/I0M KOHTPOJUPYEMOTO 00yUEeHHUS C
Hcroabp30BanuemM Python.
4 | TeXHOJOTHH MPOTPAMMHON pean3aIuu
ITOPUTMa PAHKUPOBAHUS AIBTEPHATUB C 4 5
ucnosb3oBanuem Python.
5 | TexHonoruu nporpaMMHOMN pa3pabOTKU
MpoLeayp ri1yooKoro 00y4eHusi CBEpTOUHOM 4 5
CETH C UCIOJIb30BaHueM Python u
TensorFlow.
Bcero 17

4.5. KypcoBoe mpoekTupoBaHue/ BBIIOIHEHHE KYPCOBOM pabOThI

V4eOHBIM IUIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00ydaroIXCs
Bunpsl camocTosATenbHOM paboThl U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabnuia 7 — Bunasl camocTosTensHON paboThl U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositenbHOM paboThI
qac qac
1 2 3




N3yuenue TeopeTnueckoro marepuana
qucturuael (TO)

KypcoBoe npoextupoanue (KI1I, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimosnnenue pedeparta (P)

[ToaroToBka K TeKymemy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

KonTposabuble paboTsl 3a0uHUKOB (KP3)

[ToaroroBka Kk IpOMEXyTOYHOMN
arrecrauuu (I1A)

Bceero: 92 92

5. Ilepeyenn yueOGHO-METOIUUECKOTO OOECTICUCHMS
JUTSI CAMOCTOSTENIbHOM PabOThI 00YJAIONTUXCS TI0 TUCIUILTAHE (MOIYIIIO)

Y4eOHO-MeToAMYEeCKnEe MaTepUasbl JUIsl CaMOCTOSITENIbHON paboThl 0OydaroluXcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MEYATHBIX W ANEKTPOHHBIX YUEOHBIX H3TaHUH
[lepedyeHp meUaTHBIX U DIEKTPOHHBIX YICOHBIX W3/IAaHHI MPUBEICH B TaOIUIlE 8.
Tabmuna 8— IlepeueHp MeYaTHBIX W AIIEKTPOHHBIX YICOHBIX H3IaHUHA

Komuectso
SK3EMILISPOB B
Ugll_nig)/ec bubnuorpaduueckas ccplika 61/121510(1);:@
AIIEKTPOHHBIX
AK3EMILISIPOB)
https://znanium.c | K.JI.ITeapo, B.Puuapt ITocTpoenue cucteM MammnHHOTO
om/catalog/docu | oOGydenus Ha s3b1ke Python: nmpakTuueckoe mocodue/ -M.:
ment?id=341080 | JIMK Ilpecc, 2016, -302 c.
https://znanium.c | 3marononbckuii J[.M. OCHOBBI IPOrpaMMHUPOBAHUS HA
om/catalog/docu | s3bike Python: YueGuuk/ -M.: JIMK Ilpecc, 2017, - 284
ment?id=341232 | ¢
https://znanium.c | Pamka C. Python u mammiaHOE 00ydeHHE: TPAKTHIECKOE
om/catalog/docu | mocobue/ -M.: JIMK Ilpecc, 2017, -418 c.
ment?id=341047
Tonmaues C.I'. TexHonoruu nporpaMMHON peanu3anuu 5
HelipoceTeBbIX MoJenel : yuebnoe nocoodue/ CIIO6 : U3n-
Bo ['VAII, 2022. - 138 c.

7. TlepeueHb MEKTPOHHBIX 00pA30BATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIICKOMMYHHUKAIIMOHHOU ceTn «HTepHeT»

[Tepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(GOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTu «VHTepHeT», HEOOXOAMMBIX s OCBOCHHUS JUCIHILTUHBI
npuBesieH B Tabnuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX 00pa30BaTENbHBIX pPECYpCcOB HH(OPMAIIMOHHO-
TeJIeKOMMYHUKaIMOHHOU ceTn «HTepHeT»

URL anpec HaumenoBanue

http://Ims.guap.ru/ Cucrema auctaHiimonHoro ooyuyenus ['Y AT

http://guap.ru/guap/standart/prav_main.shtml | TIpaBusa oopmiieHUs] TEKCTOBBIX TOKYMEHTOB I10



https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c

I'OCT 7.32 — 2001, 'OCT 2.105-95.

http://lib.aanet.ru/ Dnextponnsie pecypesl 'Y AIL

8. Ilepedenr MHPOPMALTMOHHBIX TEXHOJIOT U
8.1. [lepeyenp TpPOTpaMMHOTO OOECHEUEHHs, MCIOIB3YEMOTO TMPH OCYIIECTBICHUH
00pa30BaTEILHOTO MPOIIEcca MO AUCIUILINHE.
ITepeuenp nCONIB3yeMOT0 IPOrPaMMHOTO oOecnieueHus peacTaBieH B Tabmune 10.

Tabnuma 10— [Tepeuens mporpaMMHOTO 0OECIICUCHUS

Ne o/t HaumenoBanue

He npenycmotpeno

8.2. IlepeueHn WH(OPMAITHOHHO-CITPABOYHBIX CUCTEM,HCIIOJTh3yeMbIX npu
OCYIIIECTBIICHUH 00pa30BaTEIHHOTO MPOIlecca 10 JUCITUTUTHHE

[Tepeuens WCTONB3YeMBIX HWH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTABICH B
Tabauie 11.

Tabnuma 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycMoTtpeno

9. MarepuanbHO-TeXHHYECKas 6a3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOUW JUIi  OCYIIECTBIICHHS
00pa3zoBaTeNbHOTO MpoIiecca 1Mo JUCITUIUIMHE, TIPeACcTaBieH B Tadnuiel 2.

Tabmuma 12 — CoctaB MaTepHabHO-TEXHUUECKOU 0a3bl

No HaunmeHnoBanue cocTaBHOM 4acTu Howmep ayautopuu
/T MaTepUuaIbHO-TEXHUYECKON Oa3bl (Ip1 HEOOXOTUMOCTH)

JlekimoHHas aynutopust

MynbTUMeAniHAs JEeKIMOHHAS ayAUTOPUS

10. OueHo4YHBIC CpeACTBA IS MPOBEICHUS IPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OIIEHOYHBIX CPEACTBIUIS MPOBEACHHUS IPOMEXKYTOYHON aTTeCTallHH
00yJaroIuXcsi o TUCHUTIIMHE TTPUBECH B Tabnuie 13.
Tabmuia 13 — CocTaB OIEHOYHBIX CPEACTB JUIS IPOBEACHUS MTPOMEKYTOUHOM aTTeCTAIMK

Bun npomexxyTouHOI arTecTanuu ITepedeHb OIICHOYHBIX CPEJICTB
OK3aMeH Crrcok BOIPOCOB K 9K3aMEHY;
DK3aMeHallMOHHbIE OUIETHI;
3amaum;
TecThl.

10.2. B kadecTBe KpHUTEpPHEB OLIEHKH YpPOBHS COHOPMHUPOBAHHOCTU (OCBOCHMS)
KOMIETEHIMI 00ydJarouuMucs NpUMeHseTcsl S-0ajulbHas LIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIMH, KoTopas npuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BAThCA
100-6annpHast ~ miKaja  MOAYJIBHO-PEMTHHIOBOM  cHCTeMbl ~ YHUBEpPCHUTETa,  IMpaBUIIa
UCTOJIb30BAHUS KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
I'VAIL

Tabnuua 14 —Kpurepun onieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIETEHIIUI




O1ieHKa KOMIIETEHIIMH X .
R A T— apaKTeprCTHKa C(hOPMUPOBAHHBIX KOMITETEHIIMI
— oOy4aronuiics TJIyOOKO W BCECTOPOHHE YCBOWJ TPOrPaMMHBII
MaTepual;
— YBEPEHHO, JIOTUYHO, ITOCIIE0BATEIBHO M IPAMOTHO €0 M3JIaraer;
COTIIHOY — ONHPAsCh HA 3HAHMS OCHOBHOH M JOIOTHHUTCIBHON JHMTEPAaTypHI,
GaTCHOY TECHO INPHBS3BIBAET YCBOCHHBIC HAYUHBIC MOJIOKEHUS C MPAKTHUECKON
JeATEIbHOCTHIO HAIIPABIICHHUS,
— yMenio 000CHOBBIBAET M APTYMEHTHPYET BBIIBUTAEMBIC UM HJICH;
— JIeJIaeT BBIBOIBI U 000OIIEHHS;
— cBOOOJTHO BJIAJICET CHCTEMOM CTIIEIMATM3UPOBAHHBIX MTOHSITHIA.
— 00y4aroLuiicss TBEPI0 YCBOMII IPOTPAMMHBIA MaTepHrall, TPaMOTHO U
M0 CYIIECTBY W3JaraeT ero, ONUpasCch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;
(XOpOTIO» — HE JIOMCKAaeT CYIIECTBEHHBIX HETOYHOCTEH; }
— YBSI3BIBACT YCBOCHHBIE 3HAHHUA C TNPAKTUYECKON ESATEITHHOCTHIO
<«GAYTEHO»
HaTpaBJICHUS;
— apTYMEHTHUPYET HAyJYHBIE TTOJI0KEHUS;
— JIeJIaeT BBIBOJIBI M 00OOIICHHUS
— BJIAJICET CHCTEMOH CIIEMAIN3UPOBAHHBIX TOHATHIA.
— o0yyarouuiicss yCBOWJI TOJbKO OCHOBHOW MpOTpaMMHBIN MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, ONMUpPasch Ha 3HAHUS TOJILKO OCHOBHOM
JTUTEPATYPHI;
— JIOITyCKaeT HECYIIECTBEHHBIC OINOKH U HETOYHOCTH;
«yIOBJIETBOPUTEITHHO .
GATOHOY — WCTIBITBIBACT 3aTPYJHECHUS B TNPAKTHUYECKOM NPUMEHEHWW 3HAHUH
HaTpaBJICHUS;
— cnabo apryMeHTHPYET HayJHBIC MOJIOKEHHS,
— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 0000IICHUH;
— YaCTMYHO BJIAJICET CUCTEMON CHEIMATM3UPOBAHHBIX MMOHATHH.
— oOydJaronuiicss HE YCBOWJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOIO
MaTepuana;
— JIOMyCKaeT  CYIIECTBEHHblE  OWMOKM W  HETOYHOCTH  IpHU
«HEYJIOBJIETBOPUTEIILHO .
e SATICHOY paccMOTpPEHUH ITPOOIEM B KOHKPETHOM HallpaBJICHUH; 5
— MCIIBITHIBAET TPYIHOCTH B MPAKTUUECKOM IPUMEHEHNH 3HAHUH;
— HE MOKET apryMeHTHPOBATh Hay4YHbIE [10JIOKEHMS;
— He (OPMYIMPYET BHIBOJIOB M 000OIICHUIA.
10.3. TunoBble KOHTPOJIbHBIE 3alaHUSI UM UHBIE MaTE€pPUaIbI.
Bomnpocsr (3amaun) a1 sK3aMeHa mpeIcTaBlIeHbl B Tadnuie 15.
Tabmuma 15 — Bornpocs! (3amaun) s SK3aMeHa
Kon
Ne ni/m [Tepeuens BompocoB (3a1a4) Ui SK3aMeHa
MH/IMKaTopa
1 MamuHHoe 00y4eHus — HalpaBJIeHUE pa3BUTHUS HCKYCCTBEHHOIO OIIK-2.3.1
UHTEJUIEKTa
2 OcHOBHBIE 337]a4¥ MAIIMHHOTO O0yYEeHHSI. OIIK-2.V.1
3 Metoauku IOArOTOBKU UCXOAHBIX JAHHBIX I MAIIWMHHOIO OIIK-2.B.1
o0yueHusl.
4 OcHOBHBIE TIOJIOKEHUSI TEOPUHU UCKYCCTBEHHBIX HEUpOHHBIX ceTell | OIIK-4.B.1
(MHC)
5 Mertoap! 06yuenuss MHC «c yuurenem» u «06e3 yUuTensy. OIIK-5.3.1
6 AJropuT™M 00paTHOTO PACIPOCTPAHEHUS] OUTHOKH. OIIK-5.V.1
7 Br160p (yHKIIMU noTeps npu 00ydeHuu 1 GopMUpOBaHHe OIIK-5.B.1
MaTpUIbl HETOYHOCTEH.
8 Anroputmsl 06yuenust camoopranusytomuxcs MHC. OIIK-6.VY.1
9 TexHosornu mporpaMMHo# peannszauuu MHorocsonsix MHC. OIIK-6.B.1




Bormpocs! (3amaun) s 3aueta / mud . 3adera npenctaBieHsl B Tabnuie 16.
Tabnuma 16 — Bonpocs! (3agaun) mist 3adera / qudd. 3auera

Kon

Ne i/ ITepeuens Bompocos (3amau) mis 3adera / nudd. 3adera
p p (3ana4) 1 andd UHIHKATOpa

Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

[lepeyenp TeM g KypCOBOTO IPOEKTUPOBAHMS/BBINIOIHEHUS KypCOBOH pabOTHI
MpeACTaBJICHBI B Ta0mwuie 17.
Tabmuna 17 — IlepeueHp TeM JUIsi KypCOBOTO ITPOSKTHPOBAHUSI/BBITIOJIHEHHSI KYPCOBOM PabOTHI

Ne /i [TpumepHBIil TepeyeHp TeM IS KYpCOBOTO IIPOSKTUPOBAHUS/BBITIOJIHEHHS
j KypcoBOH pabOThI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bomnpocsl mng  mpoBenaeHUs NPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHUS
mpeJicTaBiIcHbl B Tabmuie 18.

Tabmuna 18 — [IpumepHbIil mepedeHb BOMPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIil nepedeHb BOITPOCOB ISl TECTOB
WHJMKATOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOy4aromuxcs 3a04HON (OpPMBI
oOydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabnmuma 19 — [lepeyerp KOHTPOJIBHBIX PaOOT

No /i [lepedyeHb KOHTPOJIBHBIX PAOOT

He npexycMmoTtpeno

10.4. Mertoauueckue MaTepHuabl, OTIPEICTISIONINE MIPOTICTYPhI OLICHUBAHUI
WHIUKATOPOB, XapaKTePU3YIOMUX I3Tambl (HOPMHPOBAHUS KOMIICTCHIIMMA, COJACpXKaTcs B
JIOKAJIBHBIX HOPMATHBHBIX akTax [ YAII, periaMeHTHUPYIOIIHX TOPSJI0K W HPOLEAYPY

IMPOBCACHUA TCKYIIECTO KOHTPOJIA YCIIEBACMOCTU U HpOMeX(YTOqHOﬁ aTTcCTallun O6y‘IaI-OH_II/IXC$I
I'VAIL

11. Meroauveckue ykazaHus JjIs1 00YJArOIIUXCsI IO OCBOSHUIO JTUCITATIIINHBI

11.1. Meroauueckue YyKa3aHus [Uid OOYYalOUIMXCS 10 OCBOCHMIO JIEKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHME JIEKIMOHHOTO MaTepHuaja — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOoOKoe U SCHOE H3JI0KEeHHE yueOHOro marepuana. HasHaueHune COBpEMEHHOH JieKUuu B
paMKax TUCLMIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALUIO 10 TEME, a B OCBOCHUU
(GyHIaMEHTaJIBHBIX NpOOJIeM JUCHMIUIMHBI, METOJIOB HAay4yHOrO II03HAHMSA, HOBEWIIMX
JOCTH)KEHUHM HaydHOH Mblcau. B yueOHOM mporecce JeKIMs BBINOJHAET METOJ0JI0IHYECKYIO,
OpraHu3allMOHHYI0 U MH()OpMaLMOHHYI (QyHKIMH. JIeKIus pacKkpbIBaeT NOHATUIHBIN anmapat
KOHKPETHOW 0O0NacTH 3HaHusA, €€ NpoOJeMbl, JaeT LeJbHOe MpEeACTaBICHUE O AUCLUILIMHE,
MOKa3bIBAET B3aUMOCBSA3b C IPYTUMHU AUCHUILUTHHAMU.

IInanupyemMble pe3yabTaThl NP OCBOCHUH 00yYarOIMMUCS JIEKIIMOHHOTO MaTepraa;

— TIOJy4eHHE COBPEMEHHBIX, LEIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEAEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJ1I0M KOHKPETHOU TEME;

— IIOJIy4eHHE OTBITa TBOPUYECKOI pabOTHI COBMECTHO € IPEMNO/IaBaTesieM;




— pasBuTHE NPO(PECCHOHAIBLHO-ICTIOBBIX  Ka4ecTB, JIIOOBM K  TPEAMETY W
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHUSI.

— TIOSIBIICHHE HEOOXOAMMOTO MHTEpeca, HEOOXOIMMOTO JJIsi CAMOCTOSITEIILHOW paOOTHI;

— TOJY4YeHHE 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
MIPOTHO3€E UX Pa3BUTH HA OJIMKAKIINE TOIBL;

— HAy4dTbCSl METOJAMYECKH oOpadaThiBaTh Marepuasl (BBIICIATH TJIABHBIE MBICTU U
MOJIOKEHHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPATh WX B  PA3JIHYHBIX
(bopmynHupoBKax);

—  TOJY4YeHHE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMHUHOB M MIOHATHMA.

JIeKUIMOHHBI MaTepual MOXET COIPOBOXKIATbCSA  JIEMOHCTpalMed CIaioB U
WCIIOJIb30BAHUEM pa3IaTOYHOrO0 Marepuaja TMpU TPOBEACHUH KOPOTKHX JUCKYyCCHH 00
0COOEHHOCTSIX MPUMEHEHUS OT/IEIbHBIX TEMATHK 110 JUCITUTUIHHE.

CTpyKTypa NpeaocTaBieHUs JICKITMOHHOTO MaTepuana:

—  Pazoen 1. Omauuumenvhvle ocobennocmu paspadomxu NPOSPAMMHO20 obecneueHus: Oisi PeueHUs

3a0a4  MAUWUHHO20 06yueHu;z, Mmunoevie 3a0a4u  MAUUHHO20 O6y'{€H1/lﬂ. PaCCManI/IBaI'OTCﬂ
BOIIPOCHI, KacarollUecs OCHOB MAIIMHHOTO OOy4YeHUs, IPEICTaBICHUE JaHHbBIX, BbIACICHUS
MIPU3HAKOB HCIOJIb30BaHUS METPUK paccTosiHus. Jlaetcs mpexacraBieHue o0 OCHOBHBIX
KAaTeropusx MAaIIUHHOTO OOy4YeHHs, pPAacCMaTPHUBAIOTCS MpPHUMEpPbl NPUKIATHBIX 3a7ad
MalIMHHOTO 00y4eHUs ¥ MpoOIeMbl MATUHHOTO 00Yy4EHUS.

— Pazoen 2. OcHosHble NONOJICEHUS MEXHOLO2UU O00VHAEeMbIX UCKYCCMBEHHbIX HEeUPOHHBIX cemell
(MHC). Iaetcst mpeacTaBiieHre 00 OCHOBAaX MCKYCCTBEHHBIX HEMPOHHBIX CETEH, BBOIUTCS
noHsTHE POpMalIbHOTO HelpoHa. PaccMaTpuBaroTCs TUIIOBBIE CTPYKTYPBI - MHOTOCJIOMHBIE U
CaMOOPTaHU3YIONTNECS HEUPOHHBIE CETH U CBSI3b C METOJAMH X OOY4ICHHUSI.

— Pazoen 3. Ancopummuuecxkoe obecneuenue npoyedyp obyuenuss HMHC. PaccMarpuBaroTcs
METOJMYECKHEe OCOOCHHOCTH oOydeHms: C yuutenem u 0e3 yuutens. [lomgpoOHo
paccMaTpuBaeTCs aITOPUTM OOpAaTHOTO PACHpOCTPAHECHHsS] OHIMOKA U alTOPUTMBI
caMmoopranuzanuu. OCBemarTcss METOIUYECKHUE BOMIPOCHI TOATOTOBKUA MCXOJHBIX TaHHBIX U
paccMaTpuBalOTCS  TPUMEPHl  pEIICHUS NPUKIAAHBIX  3a7ad  Kjaccuukanmuu U
ABTOMAaTUYECKOM KJIaCTepU3allMid U MHOTOKPUTEPUAIBHOTO PAHKUPOBAHUS aJIbTEPHATHUB.

— Pazoen 4. Cospemennvle s3bIKU NPOSPAMMUPOBAHUSL U UHCMPYMEHMATbHbIE CPEOCMEA PA3PAOOMKU
npozpammno2o obecnedwenus 0as 3a0ad mawiunno2o obyuenus. JlaeTcs 0030p MPOTpaMMHBIX

CPEICTB Il PEIICHMs 3aja4 MamuHHOTO oOydeHuss u Oubmmorexk TensorFlow, Theano,
Torch.

— Pazoen 5. CospemenHvlie mexHoa02UU pa3pabOmMKU HPOSPAMMHO20 0DecneyeHus Ha npumepe
peuteHus. 3a0ay pacno3HAanusi 00pPaA306 ¢ UCNOAb308AHUeM S3blKA npocpammuposanus Python u
cneyuanuzuposannvlx 6ubnuomex. PaccMaTpUBAKOTCS TPAKTUYECKUE BOIPOCHI TEXHOJIOTHU
pa3pabOTKU MPOrPaMMHOTO 0OECIICUCHHS:

— VYcranoska Python, pa6ota c Jupiter Notebook., ocHOBBI nporpammupoBanus Ha Python,
paboTa ¢ THIIaMH JaHHbIX, OubanoTexka NumPy;

— VYcranoBka oubmuoreku o6monuoreku TensorFlow , ee Ha3HaUeHUE U BO3MOXKHOCTH;

— TexHonmorum  mporpaMMHOM  pa3pabOTKM  OMHApHBIX W MHOTOKIIACCOBBIX
KnaccupuKaTopoB. Perienre mpukiIagHbIX 3a7a4 KiacCupUKaIlMU JaHHBIX, TPOEKTUPOBAHHE
MPU3HAKOB.

— TexHonmoruum  MporpaMMHON  pa3pabOTKH  adropuT™Ma  MHOTOKPHUTEPHUAIBHOTO
paHXHpOBaHUS allbTEPHATUB. PellieHne MpuKiIaIHbIX 3324 PAaHKUPOBAHHUS.



— Texunonoruu rmy0okoro ooyueHust Ha 6aze CBepTOUHBIX ceTeil. Peannsanus cBepTouHON
cetu B TensorFlow. IloarotoBka WMCXOJHBIX [aHHBIX, cO3/JaHue (UIBTPOB U CIIOCB
noaBbIOOpKH. OOydeHne KiaccupuraTopa, oreHka 3PPEeKTUBHOCTH.

11.2. Meroauueckue yka3zaHus JJisi 0OydalomuXcs M0 YYaCTHIO B CEMHHApaX (yueOHbIM
NAAHOM He NPedyCMOMPEHO)

11.3. Meroauuecknue yKa3aHusl JUIi OOy4YaIONIMXCS IO IMPOXOXKICHUIO MPAKTUYCCKUX
3aHATUH (YUeOHbIM NAAHOM HE NPedyCMOMPEHO)

11.4. Meroauueckre yka3aHHs Ui OOYYaIOIIMXCS IO BBITOJHEHHIO JTa0OpaTOPHBIX
paboT (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xone BeimonHeHHs 1a00OpaTOpHBIX pabOT OOyyaroUIUiics [OJDKEH YriyOuTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKU, OBJAJIETh COBPEMEHHOW METOIUKON M TEXHHKOM
JKCIEPUMEHTa B COOTBETCTBHUM C KBAIM(PUKAIMOHHON XapaKTEPUCTHKOM 0Oydaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKON, pacuyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJBHBIX MEPOIIPUATHH.

Boinonnenue nabopaTtopHeix paOOT 0Oy4yaroUUMCSl SBIISETCS HEOTHEMJIEMOW YacTbiO
W3Y4YEeHUS JUCIHUIUIMHBI, ONpenesiseMOold y4eOHBIM IUTAaHOM, M OTHOCUTCS K CpEICTBaM,
ofecreunBarOIMM pelIeHre CIEIYIONUX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TmnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA MPOIECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIHUILINHBL,

— 3aKperuvieHue, Pa3BUTHE M JleTalu3alMsl TEOPETUUYECKHX 3HAHWM, MOJyYEeHHBIX Ha
JIEKIUSAX;

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 N3y9aeMOU TUCIHUILINHE,

— TpuoOpeTeHHWe  HaBBIKOB  CAaMOCTOATENBHOM  pabOThl ¢ JTaOOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3aganue 1 TpeOGOBaHUS K IIPOBEACHUIO Ja00paTOPHBIX padoT

Jlabopamopuas paboma Nel
Texnonorun ycraHoBku cpenctB Python wu  Tensorflow mon  pa3nuuHbIMU
OTIEPAIIMOHHBIMHA CUCTEMaMH.

Jlabopamopuas paboma Ne2
TexHOJIOTHH UCIOJB30BaHUsT 00O0JOYKHM s3bIKa mHporpammupoBanus Python, cpemsr
Jupiter Notebook, 6ubmmorex NumPy u TensorFlow.

Jlabopamopuas paboma No3

TexHOJoTHs TPOrPaMMHOM pealii3aluy IS PEIICHHS 3a/1aud KiIacCU(UKAIUU JTaHHBIX
METO/IOM KOHTPOJHPYEMOI0o 00yUYEeHHUs C UCIOJIb30BAaHUEM s3bIKa IporpaMMupoBanus Python B
obmaunoii cpene Google Colab. BapuanTel MCXOMHBIX JaHHBIX COAEPIKATCS B METOAMYECKHX
yKa3aHUSAX K BBIMOJIHEHHIO TAO0OPaTOPHOI pabOTHI.

Jlabopamopnas paboma Ne4

TexHonmoruu  NporpaMMHOM  pealM3alud  aJroputMa  MHOTOKPHUTEPHAIBHOTO
PaH)XMPOBaHHS aJbTEPHATHB C UCIIOJIb30BAHUEM sI3bIKa MpOTrpamMMmupoBanus Python. BapuanTer
HCXOJIHBIX JAHHBIX COJEP)KATCS B METOJUYECKUX YKa3aHUAX K BBINOJIHEHUIO JIaOOPaTOpHOU
paloThI.

Jlabopamopnasa paboma Ne5
TexHonoruu mporpaMMHON pa3paOOTKH MpoLEAyp TIyOOKOro oOydeHHs CBEPTOYHOM
CEeTH C MCIOJIb30BaHMEM si3blKa mporpammupoBanus Python m TensorFlow B oGmaunoii cpene



Google Colab. BapuaHTbl HMCXOIHBIX JaHHBIX COJCPIKATCS B METOJIUYECKHX YKa3aHUAX K
BBITIOJTHEHUIO JIA0OPATOPHO PabOTHI.

Crpykrypa u dpopMa oTuera o0 JabopaTopHoil padore
— TuTynbHBIA JHCT.

— Cognepxanue.

— Ilesb KypcoBOro MpOEKTUPOBAHMUS.

— Bapuanr 3ananus

— Tlopsnok BeIOMTHEHUS PabOTHI B COOTBETCTBUE C MHAWBUYaIbHBIM 33/1aHUEM

— CKpHHIIOTHI pe3y/IbTaTOB BBINOJHEHHBIX 331aHUH ¢ TOICHEHUEM, KAKMM UMEHHO 00pa3oM
OBbUIN MCIIOJIb30BAHBI OMOINOTEYHbIE (DYHKIIUH.

— BrIBoas! o nponenanHoil padote.
— CHOHCOK HUCIOJIb30BAHHBIX HCTOYHHUKOB.

TpeboBanus k opopMIIEHUIO OTYETA O JIaOOpaTOPHOU paboTe

Otuer o mabGopatopHoii pabore odOpMIIEeTCS B COOTBETCTBUU C TPEOOBAHUSIMH TIO
opopmiieHnt0 TeKcToBbIX AOKyMeHTOB o I'OCT 7.32-201. be3ycnoBHbIM TpeOOBaHHEM K TEKCTY
OT4eTa SBJIAETCS COONIONEHUE TMPaBHJ T'PAMMAaTHKH M CHHTAKCHCA PYCCKOro s3bika. Dopmyssl,
BKJIIOYaeMbIe B TEKCT, PACCMATPHUBAIOTCA KaK YacTH NPEAJIOKEHHUS, Ha HUX PACIPOCTPAHSIOTCS
OOLIETIPUHSATHIC 3HAKH NPETTHHAHHS.

Jlns Habopa TekcTa peKoMeHIyeTcst ncnonb3oBath mpudT Times New Roman, pazmep — He
6onee 14 myHKTOB, 6€3 BBIIEIECHUS U C BBIPABHUBAEM I10 HINPHHE.

B coorBerctBum ¢ I'OCT 7.32-2001 BkiroueHHble B pPadOTy CTPAaHHUIBI TEKCTa,
WUTIOCTpAIMK, TaONWIBI W PACHEYaTKH C KOMIBbIOTEpa JOJDKHBI COOTBETCTBOBaTh (hopmarty A4
(210*297 MM) ¢ cobmoeHreM CIIEAYIONINX pa3MepoB ToJei: mpaBoe He MeHee 10 MM, BepxHee U
HIwkHee He MeHee 20 MM, 1eBoe He MeHee 30 MM.

CrpaHuIbl ¢ TEKCTOM CJEeIyeT HyMepoBaTh apaOCKuMu mHdpaMu, coONronas CKBO3HYIO
HyMEpaIio 10 BceMy TeKCTy. Homep cTpaHHIIBI MPOCTABISAETCS B HWKHEW YacTH JINCTAa B IIEHTpE
0e3 TOUKM B KOHIIE. TUTYIBHBIN JIMCT BKIIOYAIOT B OOIIYI0 HYMEPAIHIO CTPAHUI] pabOTHI, HO HOMEP
CTpaHMIIBI HA HEM HE MIPOCTABIISIETCS.

WnmocTpanyst JOMDKHBI pacrioyiaraTbCsl HEMOCPEACTBEHHO IIOCNEe TEKCTa, B KOTOPOM OHH
YIIOMHHAIOTCSl BIIEPBBIE, WM Ha cJlexylouieid crpanune. MIumocTpaun HMET CKBO3HYIO
HyMEpaIuio, MOT'yT UMETh Ha3BaHMs U MOSCHSIOIINE JaHHbIE (TOAPUCYHOUHBIE MoAnuch). Homep u
Ha3BaHHE IMOMENIAIOT HUXE WILTIOCTPAlMU B cepeanHe cTpoku (Hampumep, «Puc. 1 — CxpuHIor
TaOJIMIBI C BHIMOJIHEHHBIM 3aJaHueM»). Homep 1 Ha3BaHME WILIIOCTPALMU BBIMOIHETCS mpudToM
(1 pa3mMepoM) OCHOBHOT'O TEKCTa.

Ha Bce wmroctpanuu JODKHBI OBITH CHENAaHBI CCBUIKM B TEKCTE 10 TEPBOTO IMOSBICHHS
pucyska. [Ipu ccbuike crnemyer nucarh cioBo «PHCYHOK» € yKa3aHHEM ero HoMepa.

[IpaBuna opopmienus 6uOMMOrpaUIECcKux CCbUIOK PErIAMEHTUPYIOTCS B COOTBETCTBUU C
I'OCT P 7.0.5 2008.Ccpbuiku Ha HMCTOYHUKH CIEIYET YKa3blBaTh MOPSAJKOBHIM HOMEPOM B
KBaJPaTHBIX CKOOKaxX IO CIHUCKY MCTOYHHUKOB. CBeneHHss 00 MCTOYHHMKAX CJEIyeT pacrojaraTh B
MOPSIIKE TIOSIBJICHHUSI CCHUTOK Ha ICTOUYHUKH B TEKCTE PabOThI M1 HyMEpOBaTh apaOCKUMH LU paMu.

11.5. MeTtoauyeckue yKazaHHs I OOYdYarOIIUXCS IO MPOXOXKICHHIO KypCOBOTO
POCKTHPOBAHUS/BBIMOIHEHHUST KypCOBOIl pabOThl (He npedycMompeHo yueOHbIM NIAAHOM NO
OaHHOU Oucyuniume)

11.6. MeTtoauyeckue yka3aHus JUIs 00yYalOMINXCs 110 MPOXOKICHUIO CaMOCTOSATEIBHOM
paboThI

B X07€ BBITIOJTHEHHS CaMOCTOSATENLHON PadOThI, 0OYYaIOIIUIICS BBIOJIHAET PabOTy IO
3aJaHUI0 ¥ TIPYU METOJUYECKOM PYKOBOJCTBE TpErojaBareis, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTHsl.



Jis oOydarommxcsi o 3a04HOM (GopMe 0OydeHHs, CaMOCTOSATENbHas padoTa MOXKET
BKJIFOUYATh B C€0SI KOHTPOJIBHYIO PaboTy.

B mporiecce BBIMOTHEHUS CaMOCTOSITENBHON paboThl, y obOydaromerocs GopMUPYETCs
1enecooopa3Hoe MIaHUPOBAHUE PAbOYEro BPEMEHH, KOTOPOE MO3BOJIICT UM Pa3BHBATh YMEHHUS
W HAaBBIKM B YCBOCHHHU MU CHUCTCMATHU3AllUU HpI/IO6peTaCMBIX 3HaHI/If/'I, O6eCHe‘-II/IBaCT BBICOKHUH
YPOBCHL YCIICBACMOCTU B IICPUO[ O6y‘-IeHI/I$I, ImoMoracT IOJY4YUTb HABBIKK TIOBBIIICHUA
podecCHOHAILHOTO YPOBHSL.

MeToauyecKMMH ~ MaTepualiaMd,  HANpaBISIONIMMHU  CaMOCTOSTENBbHYIO  paboTy
00YYaIOITUX CSSIBIISTFOTCSI:

- y“Ie6HO-MeTOILI/I‘-ICCKI/Iﬁ Marepruail Mo AUCHUIINIMHE B COOTBCTCTBYIOIIEM KYpPCE B
LMS u yge6HOM nocooun (Tab:1.8);

11.7. Meroauueckrue yka3zaHus s OOydarolmuXxcs 10 MPOXOXKIECHUI0 TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH IIPENyCMAaTPUBAET KOHTPOJIb KauyecTBA 3HAHUMI
oOyyJaromuxcs, OCyLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLCHUBAHUS XOJla OCBOCHUS
JUCLUIUIAHBIL.

11.8. Meroauueckne yKa3aHHs JUIsI OOYJAFOIIMXCS MO TMPOXOKICHUIO TPOMEKYTOUHOM
aTTeCTallMH.

[IpomexxyTounast ~ aTTecTamsi  OOyJaromuXcsi  MpeaycMaTpUBaeT  OIEHHUBAHHE
MMPOMEXKYTOYHBIX M OKOHYATEIBHBIX PE3yJIbTaTOB 00yueHus mo aucnumuinae. OHa BKIIOYAET B
ce0s:

— »9K3aMeH — QopMa OIIEHKM 3HAHWM, TOJYyYEHHBIX OOydJaronuMcs B TIpoIecce
W3Yy4YEeHUS BCEH AMCIUIUIMHBI MJIM €€ YaCTH, HAaBBIKOB CaMOCTOSITEILHON PabOThI, CIIOCOOHOCTH
MPUMEHATh WX IS PEIICHUS MPAaKTHUYECKUX 3a1ad. DK3aMEH, KakK MPaBUIIO, TMPOBOAMWTCS B
MEepUOJT SK3aMEHAIMOHHOW CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHO,
«XOPOIIOY, «YIOBICTBOPUTEIBLHOY, «HEYIOBIECTBOPUTEILHO.

— 3a4der — 3T0 (hopma OIEHKH 3HAHWU, MOTYYCHHBIX OOYJAIOIUMCS B XOJE U3YUCHHS
y4eOHOW MUCHIMIUIMHBI B IIEJIOM WJIM TPOMEKYTOUHAs (TI0 OKOHYAaHWU CEMECTpa) OlleHKa 3HAaHUU
00yJaroIMMcs IO OTACIBHBIM pa3feiiaM AUCITUIUIMHBI ¢ aTTECTAIIMOHHON OIEHKOM «3a4TEHO)
WM «HE 3aYTECHOY.

— muddepeHIIMpOBaHHBIN 3a4eT — 23T0 (¢dopMa OIEHKH 3HAHWH, IOJTYYCHHBIX
00yJaroIUMCs TPU U3YYCHHUH IUCUUIUIMHBI, TIPH BBITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy9HO-HUCCIEA0BATEIIBCKUX PA0OT M MPOXO0KICHUU ITPAKTHK C aTTECTAIIMOHHOMN OLIEHKOM
COTIUYIHOY, «XOPOIIIOY, «YIAOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIHLHOY.

Cucrema OIICHOK MPH MPOBEICHUM TPOMEKYTOUHON aTTECTAllMd M TMPOXOKICHUU
TEKYIIET0 KOHTPOJS YCIEBAaEMOCTH OCYIIECTBISIETCS B COOTBETCTBHH C TpeOOBaHUSIMU
[Tonoxennii «O TekymieM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAllMU CTYIEHTOB
I'VAIL o6y4aromuxcsi Mo mporpaMMbl BhICIIETO 00pa3oBaHus» U «O MOAYIBbHO-PEHTHHIOBOM
CHCTEeMeE OIICHKHM KadecTBa yueOHOM paboThl cTyaeHTOB B ['Y Ally.



JIuct BHECEHUS U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamuces BHecHIEro
H3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOJHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
Kkaenpsl

Ioamuce
3aB.
Kadenpoi




