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AHHOTaAUA

Hucuummna «COBpeMEHHBIE TEXHOJIOTHH Pa3pabOTKH MPOTPaMMHOTO OOECTIeUCHH S
BXOJIMT B 00pa30BaTENIbHYIO IPOrPaMMY BBICIIET0 00pa30BaHMsI — IPOTrPaMMy MarucTpaTypsl o
HampaBieHuto noarotoBkw/  cmenmansHocTH  09.04.03  «IlpuknamHas — uHQOpPMATHKaA»
HanpasiieHHoCTH « HpopMarnmonHas chepay. JucuurmnmHa peanmmuzyercs kadeapoi «Ned 1.

JucuuiuivHa HaneneHa Ha (GOpMUpPOBAHKE Y BBITYCKHHUKA CIIETYIONTUX KOMITETECHITHN

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

OIIK-4 «CrocoGeH mpUMEHSTh Ha TPAKTHKE HOBBIC HAYYHBIC MPUHIUIBI U METOJbI
HCCIIE0BaHUN

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

OIIK-6 «CnocoOeH wuccinenoBaTh COBPEMEHHBIE TPOOJIEMBI W METOIbI TPHKIATHOMN
MH(OPMATUKU U PA3BUTHUS HHPOPMAIIMOHHOTO 00IIECTBaY

Conepxanne UCHUIUTMHBI OXBaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C pa3pabOTKON
AITOPUTMUYECKOTO W TPOTPaMMHOTO OOECHedeHHUs Ui peIIeHUs 3ajad, OTHOCSIIUXCS K
o0yacTy MalIMHHOTO OOy4YEHHUSI.

[IpemoraBanue MUCHMILIMHBI TIPEAYCMATPHBACT CIEAYIOMHE (HOPMBI OpraHU3aIUN
y4eOHOTO Tpolecca: JleKyuu, J1abopamopHvle pabomvl, CaMOCMOSMenvHas paboma
ooyuarowe2ocs.

[TporpaMmo#i TUCHMITIMHBI MPEIXYCMOTPEHBI CIETYIONINEe BHIBI KOHTPOJS: TEKYIIHHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTecTanus B popme IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHUS JIUCIUILIMHBI COCTaBIsAeT S5 3adeTHBIX exuHuI], 180
4acoB.

S3bIK 00y4YEeHUS 110 AUCIUIUIMHE «PYCCKHUH »



1. TlepeueHb MIaHUPYEMBIX PE3yAbTATOB 0OYUEHUS IO IUCLIUILIUHE
1.1. [enu npenoaaBaHust JUCHUIUIHHBI

OcHoBHON 3ajmauell  U3ydyeHUS

IMPAKTUYCCKUX HABBIKOB

JUCHUIINIMHBL  ABJIACTCA  IIOJTYUCHUC yMeHI/IfI n

pa3paboTKU aNrOPUTMHUECKOTO M MPOTPAMMHOTO OOECIICUCHHUS;
MPEJOCTaBICHNE BO3MOXKHOCTH OOYYalOMIMMCS Pa3BUTh M IPOJEMOHCTPHPOBATH HAaBBHIKU B
oOiacti pabOTHI C HHCTPYMEHTAJIBHBIMHU CPEIICTBAMH Pa3padOTKU MPOTPaMMHOTO 00ECTICUECHHS.
@®opMHpOBaHUE W DPAa3BUTHE Y CTYACHTOB CHOCOOHOCTEH MOCTAaHOBKM M pEHICHUS 3ajad,
OTHOCSIIIMXCS K TEXHOJIOTUM pPa3padOTKH TPOTrpaMMHOTrO oOecriedeHus: Oaszupyercs Ha
COBPEMEHHBIX METOJIaX Pacro3HaBaHUs 00pPa30B M MAIIMHHOTO OOYYECHHUSI.

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 AUCHUILTUHBI O0YYarOUIUIiCS TOJDKEH 00JIafaTh CIEAYIOIIMMA
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 JOCTHKEHUS] KOMIIETEHIUU
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 pereHus NpohecCUOHaIbHBIX
KOMIIETEHIIUU HCITOJIb30BAaHNEM sazay
COBPEMEHHBIX
p OIIK-2.B.1 BiageTs 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
KOMIICTCHIUH

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 arnmnapaTtHoe o0ecreyeHne
UH(POPMALMOHHBIX 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 npodeccHoHabHBIX 33124
OIIK-6 Criocoben
UCCIIEIOBATh OIIK-6.Y.1 ymeTs NpoBOJANUTh aHAJIN3
COBpPEMEHHBIE COBPEMEHHBIX METOJIOB M CPEJICTB
poOJIeMBbl K METOBI | HH(POPMATUKY /ISl PEIICHHSI 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:

— «MaremaTu4ecKkue METO bl U MOJCIN MPUHATHS PEIICHUI,

— «MeTo10710T Ul U TEXHOJIOTUS MMPOSKTUPOBAHUS HH(OOPMAITMOHHBIX CUCTEM,

— «Ynpasnenne UT-npoekrammy,

— «MuadbopmarmoHHOE 00IIECTBO U MPOOIEMBI MPUKIIATHON HHHOPMATHKI.

3HaHUA, TOJYYCHHBIC TPH HM3YyUYEHWHU Marepuana JaHHOW IJUCIUIUIHMHBI, UMEIT Kak
CaMOCTOSITEIPHOE 3HAYCHHE, TaK M MOT'YT UCIIOJIB30BAaThCS MIPH U3yYEHUH APYTUX JUCITUTIINH:

— «ApXHTEKTypa MPEINPHUATHH U HHOOPMAIIMOHHBIX CHCTEMY,

— «Cratuctuyeckast o0paboTka uHGOpMAIII,

— «OnTUMU3aIys TPUHATUS PEIICHUA B YCIOBHUSX HEOTIPEICICHHOCTI.

3. O0BeM U TPYTOEMKOCTh JUCIUIUIAHBI
Jlanubie 00 oOmieM 00beMe TUCIUIIIMHBI, TPYAOEMKOCTH OTAEIBHBIX BHIOB y4eOHOM
paboTHI IO JUCHUIUIHHE (M PacIpeIeiICHIE dTOM TPYAOEMKOCTH 0 CEMECTpaM) MPEICTaBICHBI B
Tabiuue 2.

Tabmuma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIHBI

TpynoemMKocTb 1o
Bun yue6noit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocma OUCUUNIUHDBL, 5/ 180 5/ 180
3E/ (1ac)
U3 Hux uacoe npaxmuueckoil n0020Mo6KuU
Ayoumopnule 3auamus, BCETo yac. 24 24
B TOM YHUCIJIE:
nekruu (JI), (dac) 12 12
npakTuueckue/ceMunapckue 3ansatus  (I113),
(dac)
naboparopubsie padoTsl (JIP), (dac) 12 12
KypcoBoi npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (dac) 147 147
Buo npomesicymounoit ammecmayuu: 3ayer,
midd. 3ager, sk3amen (3auer, dudd. 3au, OK3. OK3.
DK3.%%*)

Fx

[Ipumedanue: kaHmUMAATCKHI SK3aMEH




4. ConeprkaHue AUCLUUIUIMHBI
4.1. Pacnpenenenue TpyIO0EMKOCTH AUCUUILIMHBI IO pa3JesiaM U BUIaM 3aHSATHIM.
Paznienbl, TEMBI AUCHUIIIMHBI U UX TPYIOEMKOCTh IPUBEACHBI B Tabuie 3.

Tabnuna 3 — Paznesnbl, TeMbl TUCIMILIMHBL, UX TPYIOEMKOCTh

Jlekuuu | 13 (C3)| JIP KII CPC

Paspgenel, TeMbl JUCHMIIIMHEI (uac) (aac) (1ac) (dac) (dac)

Cemectp 2

Pazaen 1. OtimmunrensHble 0COOEHHOCTH Pa3paboTKu
COBPEMEHHOTO IIPOrPaMMHOr0 00eCIICYCHUS IS
peuicHu 3aaa4 MalllMHHOT'O O6y‘-ICHI/ISI, THUITIOBBIC
3aJla4¥l MaIIMHHOTO 00yYeHUs

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

Tema 2.1. Tunossie ctpyktypsl MHC 1 pemaemblie
3aJauu.

Tema 2.2. Cnoco6s1 odyuenns UHC, popmupoBanue
00y4YaroluX ¥ TECTOBBIX MAaCCUBOB JIAHHBIX.

Tema 2.3. CriocoObI KOHTPOJIS KadecTBa 00ydeHusI.

Paznen 3. Anroputmudeckoe o0eciedeHre Iporeayp
ooyuenus MHC.

Tema 3.1. Aaroput™ 06paTHOrO pacrpocTpaHeH s 1 25
OIITHOKH.

Tewma 3.2. Anroputmsr o0yaenus ceeprounsix MHC.

Pa3nen 4. CoBpeMeHHBIE S3BIKH TPOrPAMMHUPOBAHHS U
MHCTPYMEHTAJIbHBIE CPEJICTBA pa3pabOTKU 5 5 30
IPOrpaMMHOT0 00eCIIeUeHus [UIsl 3a1a4 MAIMHHOTO
o0ydeHus.

Pa3zaen 5. CoBpeMeHHBIE TEXHOJIOTHH Pa3padOTKH
MPOrpaMMHOT0 00ECTIeUeHUs Ha TPUMeEpe pelieHuUs
3a7a49 pacro3HaBaHUs 00pa30B U paHKUPOBAHUS v 10 70
ANbTEPHATHB C UCTIOb30BAaHUEM SI3bIKA
nporpaMMupoBaHus Python u criennann3upoBaHHBIX
OnOIHOTEK.

Hroro B cemecTpe: 12 12 147

Hroro 12 0 12 0 147

[IpakTrueckass TOATOTOBKA 3aKIIOYAETCSs B  HEMOCPEACTBEHHOM  BBIMIOJHEHUHU
OoOy4arouMMuUCs  OMNpPEAEJCHHBIX  TPYAOBBIX  (DYHKIUH, CBSA3aHHBIX C  Oymymei
poheCCUOHANTBHON JIEATEIHHOCTHIO.

4.2. CopnepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI.
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATUI PUBEACHO B TaOIHIE 4.

Ta6Jmua 4 — Conepx(aHHe pa3AaciioB U TCM JICKHHMOHHOT'O ITUKJIA

Howmep
HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI
paszaena
1 Omauuumenvruvle 0cobeHHOCmU paspadomKu nPOePAMMHO20 obecnedeHus: Oisl peueHus

30044 MAWUHHO20 00YYeHUs, MUNosble 3a0aul MAUUHHO20 00YYeHUs.

OCHOBBI MAITUHHOTO O6y‘IeHI/IH. HpeI[CTaBJ'IeHI/Ie JAaHHBIX U IIPU3HAKU, MECTPUKU
PacCTOSAHUS. KaTCTOpI/II/I MAalIMHHOI'O 06y‘-ICHI/ISI. HpI/IMepBI NPUKIIAAHBIX 3a1a4




MaIrmHHOTro 00yueHus. [IpoOieMbl MaMHHOTO 00yYeHUs

Jlek1us IpOBOAMTCS B MHTEPAKTUBHOM (hopMe: Oecena ¢ IEMOHCTpaIHeH ClaioB.

2 OcHo8Hble NONOXNCEHUS MEXHONIOUU 06ylla€]l/lblx UCKYCCMBEHHbLX HeﬁpOHHblx cemell
(MHC).

®opMmanbHbII HEUPOH, MHOTOCJIOHBIE HEMPOHHBIE CETU. 3a/1aun
KIaccu(UKaAINK U KJIaCTEPHU3ALNHU, CTPYKTYpa 00ydaromiel BEIOOPKH.
KonTponupyemoe obyueHne u camoopranuzanus. OyHKIHS MOTeph U MaTpuIia
HETOYHOCTEH KaK CPeJCTBA KOHTPOJIS KadecTBa 00y4IEHHs.

Jlek1us IpOBOAMTCS B MHTEPAKTUBHOM (hopMe: Oecena ¢ IEMOHCTpaIUeH CllaiijoB.

3 Aneopummuyeckoe obecneuerue npoyedyp ooyuenus HHC.

Anroput™ oOpaTHOTO paclpoCTpaHEHUsI OIIUOKHU, AITOPUTMbI CBEPTOUYHBIX
CJI0€B. ANTOpPUTMBI cCaMOOpraHu3anuu. [Ipumeps! pemenns NpuKIagHbIX 3a/1a4
KJIacCCU(UKALIMU U KIacTepU3aluu.

Jlek1us IpOBOJAMTCS B MHTEPAKTUBHOM (hopMe: Oecea ¢ AeMOHCTpalMel CiaiiioB.

4 Cogpemennbie A3bIKU RPOSPAMMUPOBAHUS U UHCTNPYMEHMANbHbIE CPe0CmEd
Pazpabomru RpOCPAMMHO20 0becneyenus 05 3a0ay MAUUHHO20 00YYeHUsL.

ITporpaMMHbIe CPECTBA TS PEIICHHS 3a/1a4 MAITHHHOTO 00yYCHHS.
Cnenunanu3upoBanHbiii 001a4nbIii cepsuc Google Colab, 6ubnmorexn
TensorFlow, Theano u ap.

JIeKIus IPOBOAMTCS B MHTEPAKTUBHOM (hopMe: Oecena ¢ IeMOHCTpalKel cliaioB.

5 Cospemennble mexHoI02ulU paspabomKy npoSPamMmHo20 0becneyenus Ha npumepe
peuteHust 3a0a4 pacno3Ha8anusi 00PA308 ¢ UCNONb30BAHUEM S3bIKA NPOSPAMMUPOBAHUS
Python u cneyuanusuposanmvix Gubnuomex.

OcHoBHI s13b1Ka MporpammupoBanus Python. Ycranoska Python, padoTa B cpene
Jupiter Notebook, Tumbl mannabix, Oubnuoreka NumPy. Haznauenue u
BO3MOKHOCTH OubmnoTeku TensorFlow, ycraHoBKka OMOIMOTEKH.

Pemenue npukianneix 3aqa4 kiaccuukanuu ganHbiX. [IpoektupoBanue
npu3HakoB. TeXHOJIOTruU NporpaMMHON pa3pabOTKu OMHAPHBIX U
MHOTOKJIACCOBBIX KJIACCH(PUKATOPOB.

Pemenne IMIPUKIaJHBIX 3aJa4 MHOT'OKPHUTCPUATIbHOI'O PAHXKXHUPOBAHUA
AJIbTCPHATHUB. TexHonoruu HpOFpaMMHOﬁ peaiu3anuu ajJlropurmMma
PaHXXHUPOBAHHA HAa OCHOBC MCTO/Jld HCUCTKOI'O IIPCAIIOYTCHU .

TexHonoruu riry0bokoro o0y4eHus: Ha 6a3e CBEpTOUHBIX cereil. Peanmn3anus
cBeprouHoii cetu B TensorFlow. [ToaroroBka MCX0MHBIX TAaHHBIX, CO3/IAHHUE
¢bunbTpoB U cnoeB noABbIOOpKU. OOydeHue KiaccupuKaTopa, OleHKa

3¢ heKTUBHOCTH.

Jlex1ust MpOBOAMTCS B MHTEPAKTUBHOM (hopMme: Oecena ¢ JeMOHCTpaIHeH ClIali/IoB.

4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATUSL
TeMbl npakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTh IPUBEICHBI B TAOIUIIE 5.

Ta6Jmua 5-— HpaKTI/I‘-IeCKI/IC 3aHATUSA U UX TPYAOCMKOCTD




N3 Hux Ne
Ne | Tewmbl npaktuueckux | @opmbl NpaKTUUECKUX | TpydoEeMKOCTh, |MPaKTUYECKOM |pas3aena
/1 3aHATUHN 3aHATUHI (dac) MMOJATOTOBKH, | TUCITHII
(dac) JIUHBI
Y4eOHBIM IIaHOM HE MPETYCMOTPEHO
|
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUH M UX TPYJOSMKOCTh ITPUBEACHBI B TA0IHIIEC 6.
Tabnuia 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTE, | PAKTHIECKOH | pasena
/11 (dac) MOJATOTOBKH, | JIMCITHII
(gac) JINHBI
Cemectp 2
1 | Texnomnoruu pa3BepThIBAHUS MPOTPAMMHBIX 1 4
cpeactB Python u TensorFlow
2 | TexXHOJOTHH WCIIOB30BaAHMS 000JOUKH S3bIKA
nporpammupoBanus Python, cpenst Jupiter 2 4
Notebook, 6u6imorexk NumPy u TensorFlow.
3 | TexHONOTHS MPOTPAMMHOM peaTu3aIiy st
perieHus 3a1auu Kiaccu()UKaum JaHHBIX 3 5
METO0/I0M KOHTPOJUPYEMOTO O0YUEeHHUS C
ucroabp30BanuemM Python.
4 | TeXHOJOTHH MPOTPAMMHOMN pean3aIiuu
ANTrOpUTMa PAH)KUPOBAHUS ATLTEPHATHB C 3 5
HCIoJb30BanneM Python.
5 | TexHonoruu nmporpaMMHO# pa3zpaboOTKH
MpoLeayp riyooKoro o0y4eHusi CBEpTOUHOM 3 5
CETH C UCIOJIb30BaHueM Python u
TensorFlow.
Bcero 12

4.5. KypcoBoe npoeKTupoBaHUE/ BBHITIOJTHEHUE KypCOBOU PabOTHI

Y4eOHBIM MJIAHOM HE IIPETYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bupl caMocTOsATENBbHOM pabOThI U €€ TPYI0EMKOCTh IPUBEICHBI B Ta0HIIE 7.

Tabnuia 7 — Buabel camocTosTensHON paboThl M €€ TPYA0EMKOCTh

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

W3ydeHne TeopeTHIeckoro Marepuana
mucturuHel (TO)

Kypcosoe npoexrupoanue (KII, KP)




PacuerHo-rpaduueckue 3ananus (PI'3)

Brimosnenue pedepara (P)

[ToaroroBka K TeKyIeMy KOHTPOJIIO
ycnieBaemoctu (TKY)

Jomamuee 3ananue (J13)

KonTposabubsle paboTsl 3a0uHuKOB (KP3)

[ToaroroBka K IpOMEXyTOYHOMN
arrecranuu (I1A)

Bcero: 147 147

5. [lepeueHnb y4eOHO-METOIUIECKOTO 0OCCIICUCHHUS
JUIS CaMOCTOATEIBHON pabOThI 00YJarOMMUXCS IO JUCITUIUINHE (MOYIIO)
Y4eOHO-MeTOAMYECKNEe MaTepUaibl JUIsl CaMOCTOSITENbHON pabOThl 00YyYaroIIMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MEYATHBIX U AIMEKTPOHHBIX YUECOHBIX H3TaHUH
[lepedyeHpb neYaTHBIX U DIEKTPOHHBIX YIEOHBIX N3/IAaHUIA MPUBEICH B TaOIuUIE 8.
Tabmuma 8— IlepeueHp MeYaTHBIX U JIEKTPOHHBIX YICOHBIX H3IaHUH

Kommuectso
SK3EMILISPOB B
UI;LII_HSQII;/ec bubnuorpaduueckas ccplika 61/121;)(;::1@
TEKTPOHHBIX
HK3EMILISIPOB)
https://znanium.c | K.JI.ITeapo, B.Puuapt ITocTpoenune cucteM MammnHHOTO
om/catalog/docu | oOydenus Ha s3b1ke Python: nmpakTuueckoe mocoodue/ -M.:
ment?id=341080 | JIMK Ilpecc, 2016, -302 c.
https://znanium.c | 3maromonbckuii J[.M. OCHOBBI TPOrpaMMHUPOBAHUS HA
om/catalog/docu | s3bike Python: YueGuuk/ -M.: JIMK Ilpecc, 2017, - 284
ment?id=341232 | ¢
https://znanium.c | Pamka C. Python u mamiaHOE 00ydeHHE: TPAKTHIECKOE
om/catalog/docu | mocobue/ -M.: JIMK Ilpecc, 2017, -418 c.
ment?id=341047
Tonmaues C.I'. TexHonoruu nporpaMMHOM peanu3anuu 5
HeHpoceTeBbIX Moenel : yueoHoe nocooue/ CII6 : Uzn-
Bo ['VAII, 2022. - 138 c.

7. TlepeueHb IMEKTPOHHBIX 00pA30BATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIICKOMMYHHUKAIIMOHHOU ceTn «HTepHeT»
[Tepeuenn IJIEKTPOHHBIX 00pa30BaTEIIbHBIX pecypcoB uH(GOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTH «MHTepHEeT», HEOOXOMUMBIX JUISI OCBOCHHS JIUCIIMILIHHBI
npuBeieH B Tadnwiie 9.

Tabmuuma 9 — IlepedeHb SIIEKTPOHHBIX O00pa30BaTEIBbHBIX PECYPCOB HMH(POPMALUOHHO-
TENeKOMMYHHUKAIIMOHHOU ceTr «MHTepHeT»

URL agpec HanmeHnoBanue
http://Ims.guap.ru/ Cucrema quCTaHIMOHHOTO 00yueHus 'Y AT

http://guap.ru/guap/standart/prav_main.shtml | TIpaBuia odopmIeHHS TEKCTOBBIX JOKYMEHTOB I10
I'OCT 7.32 — 2001, ’'OCT 2.105-95.

http://lib.aanet.ru/ Onektponnbie pecypebl ['YATL



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

8. Ilepedenb MHPOPMALTMOHHBIX TEXHOJIOT UM
8.1. [lepeyeHb MPOrpaMMHOTO OOECHECUYCHHUS, HCIOIB3YEeMOTO IPH OCYIIECTBICHUU
00pa30BaTeNFHOTO Ipolecca Mo AUCIUIIINHE.
[lepedyeHp UCIONB3yEeMOTO MPOTPAMMHOTO oOecrieueH s rpeacTasieH B Tadmuie 10.

Tabnuma 10— [TepeueHs mporpaMMHOTO 0OECIICUCHIS

Ne o/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(POPMAIIMOHHO -CTIPABOYHBIX CUCTEM,HCII0Ib3yEMbIX npu
OCYIIECTBICHUN 00pa30BaTEILHOTO MIPOIIEcca MO TUCIUIUINHE

[lepeyenp wCMONB3yeMbIX HH(POPMALNMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
tabnuue 11.

Tabmuna 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /11 HaunmenoBauue

He npenycmoTtpeno

9. MarepuanbHO-TeXHHYECKas 6a3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOUW [UIi  OCYIIECTBIICHHS
00pa30BaTEIILHOTO MpoIiecca Mo TUCIUILINHE, TTPECTaBIIeH B Tadmuiel 2.

Tabmuna 12 — CocraB MaTepraIbHO-TEXHUYECKON 0a3bl

No HaunmeHnoBanue cocTaBHOM 4acTu Howmep ayautopuu
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 JlexiMOHHAS ayAUTOPUS

MynbTUMeaHiTHAS JIEKIIMOHHAS Ay IUTOPUS

10. OueHo4YHBIC CpeACTBA IS MPOBEICHUS IPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OIICHOYHBIX CPEJACTBIUIS IMPOBEACHUS IPOMEXKYTOYHON aTTeCTaIMH
00yJaroIuXcsi 0 TUCHUTIIMHE TTPUBECH B Tabnuie 13.
Tabmuia 13 — CocTaB OIEHOYHBIX CPEACTB JUIS IPOBEACHUS MTPOMEKYTOUHOM aTTeCTAIK

By npomexyTo4HOM aTTecTanum ITepedeHb OIICHOYHBIX CPEJICTB
OK3aMeH Cnucok BOIIPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaum;
TecThl.

10.2. B kadecTBe KpHUTEpUEB OLIEHKH YpPOBHA CQOPMUPOBAHHOCTU (OCBOCHHS)
KOMIICTCHIIMI O0Yy4YalolIMMHKCS TPUMEHSETCS S-0ajulbHasi IIKaJia OICHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KoTopas npuBeaeHa B Tabnuie 14. B TeyeHne cemecTpa MOXKET HCIOJIB30BATHCS
100-6annpHas  miKama  MOJYJIbHO-PEHTHMHTOBOM  CHUCTEMBI ~ YHUBEpPCHTETa,  IMpaBuiia
WCIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIINM JIOKATHHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnuma 14 —Kputepun onieHk ypoBHS ¢(HOPMUPOBAHHOCTH KOMITETEHITUI

Or11eHKa KOMITETEHITNN

XapakTepucTuka copMHUpPOBAHHBIX KOMITETEHIUIH

5-0ambHad 1mkana




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 — OMUPAsCh HA 3HAHWS OCHOBHON M JOTOJHHUTEIBHOU JIATEPATYPBI,
GaTCHOY TECHO INPHBS3BIBAET YCBOCHHBIC HAYYHBIEC TIOJIOKEHHS C TPAKTHIECKOM
JeATEIbHOCTHIO HAIIPABIICHHUS,
— yMenio 000CHOBBIBAET M APTYMEHTHPYET BBIIBUTAEMBIC UM HJICH;
— JIeJIaeT BBIBOIBI U 000OIIEHHS;
— cBOOOJTHO BJIAJICET CHCTEMOH CIIENMAIN3UPOBAHHBIX TOHATHH.
— 00y4arouuiicss TBEpPI0 YCBOMII POTPAMMHBIA MaTepuall, TpaMOTHO U
M0 CYIIECTBY W3JaraeT ero, ONUpasCch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;
«XOpOIOD — HE JIOMCKAaeT CYIIECTBEHHBIX HETOYHOCTEH; }
— YBSI3BIBACT YCBOCHHBIE 3HAHHUA C TNPAKTUYECKON ESATEITHHOCTHIO
<«GAYTEHO»
HaTpaBJICHUS;
— apTYMEHTHUPYET HAyJYHBIE TTOJI0KEHUS;
— JIeJIaeT BBIBOJIBI U 00OOIICHHS;
— BJIAJICET CHCTEMOH CIIEMAIN3UPOBAHHBIX TOHATHIA.
— o0yyarouuiicss yCBOWJI TOJbKO OCHOBHOW MpOTpaMMHBIN MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, ONMWpascCh Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPATYPHI;
— JIOTTyCKaeT HECYIIECTBEHHBIC OMNOKN H HETOYHOCTH;
«yIOBJIETBOPUTEITHHO .
GATOHOY — WCTIBITBIBACT 3aTPYJHECHUS B TNPAKTHUYECKOM NPUMEHEHWW 3HAHUH
HaTpaBJICHUS;
— cnabo apryMeHTHPYET HayJHBIC MOJIOKEHHS,
— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 0000IICHUH;
— YaCTUYHO BJIA/ICET CUCTEMOM CeMaTN3UPOBAHHBIX TOHSITHH.
— oOydJaronuiicss HE YCBOWJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOIO
Marepuana;
— IONyCKAaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  MpH
«HEYIOBJIETBOPUTEIILHOY .
e SATICHOY paccMoTpeHuH po0ieM B KOHKPETHOM HalpaBlICHUY; 5
— UCTIBITHIBAET TPYAHOCTH B IPAKTUYECKOM NIPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEeHTUPOBATh HAYUHBIE MOJI0KEHHUS;
— He (OPMYIMPYET BHIBOJIOB M 000OIICHUIA.
10.3. TunoBble KOHTPOJIBHBIC 3aJAHHS HJIK MHbIE MaTepUAIIbI.
Bomnpocsr (3amaun) a1 sK3aMeHa mpeIcTaBlIeHbl B Tadnuie 15.
Tabmuma 15 — Borpocs! (3amaun) s SK3aMeHa
Kon
Ne n/m [Tepeuens BompocoB (3a1a4) AJis SK3aMeHa
WHANKATOpa
1 MaiunaHoe 00y4eHHs — HallpaBJICHUE PA3BUTHS OIIK-2.3.1
UCKYCCTBEHHOTO MHTEJIJICKTa
2 OcHOBHBIE 33]]a41 MAIIMHHOTO O0y4YCHHUSI. OIIK-2.V.1
3 MeTtoanku IoAroTOBKHU UCXOAHBIX JAHHBIX I MAlllMHHOI'O OIIK-2.B.1
o0yueHusl.
4 OcHOBHBIE TIOJIOKEHUS TEOPUHU UCKYCCTBEHHBIX HEMPOHHBIX OIIK-4.B.1
cereit (MHC)
5 Mertoap! 00yuenuss MHC «c yuutenem» u «06e3 yUuTems. OIIK-5.3.1
6 AJropuT™M 00paTHOTO PACIPOCTPAHEHUs] OUTHOKH. OIIK-5.V.1
7 Br160p ¢yHk1mu noreps npu 00y4eHuu 1 GopMupoBaHue OIIK-5.B.1
MaTpHIlbl HETOUHOCTEH.
8 Anroputmbl 00ydenust camoopranusyromnuxcst MHC. OIIK-6.VY.1
9 TexHosornu nmporpaMMHoi peanuszanuu MHorocsoasix 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/ I1epeuens BonpocoB (3axad) mis 3adera / nudd. 3adera
p p (3anaq) 1 apd UHIHKATOpa

Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

[lepeyenp TeM g KypCOBOTO IPOEKTUPOBAHMS/BBINIOIHEHUS KypCOBOH pabOTHI
MpeACTaBJICHBI B Ta0mwuie 17.
Tabmuna 17 — IlepeueHp TeM Ij1si KypCOBOTO MPOEKTHPOBAHNS/BBITIOITHEHHUS] KYPCOBOHM pabOThHI

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

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bonpocsl mns  mpoBeneHUST TMPOMEXKYTOUHOM aTTECTAllMM B BHUJIE TECTUPOBAHUSA
mpeJicTaBiIcHbl B Tabmuie 18.

Tabmuna 18 — [lpumepHbIii mepedeHb BOMIPOCOB ISt TECTOB

Kon

Ne n/mt [IpuMepHBIil nepedeHb BOITPOCOB ISl TECTOB
WHJMKATOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOy4aromuxcs 3a04HON (OpPMBI
oOydeHus1, Ipe/ICTaBICHbI B Ta0me 19.

Tabnmuma 19 — [lepeyerp KOHTPOJIBHBIX PaOOT

No /i [lepevyeHb KOHTPOJIBHBIX PAOOT

10.4. Mertoauueckue MaTepHuabl, OTIPEICTISIONINE MIPOTICTYPhI OLICHUBAHUI
WHIUKATOPOB, XapaKTePU3YIOMUX I3Tambl (HOPMHPOBAHUS KOMIICTCHIIMMA, COJACpXKaTcs B
JIOKAJIBHBIX HOPMATHBHBIX akTax [ YAII, periaMeHTHUPYIOIIUX TOPSIOK W IPOLEAYPY

IMPOBCACHUA TCKYILIECTO KOHTPOJIA YCIIEBAECMOCTHU U HpOMC)I(YTO‘IHOﬁ arrecrauuu 06yqa10mnxc;1
I'VAIL

11. Meroauveckue ykazaHus JjIs1 00YJArOIIUXCsI IO OCBOSHUIO JTUCITATIIINHBI

11.1. Meroauueckue YyKazaHusi Ui OOYYalOIIMXCS IO OCBOGHHUIO JIEKIIMOHHOI'O
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 HaydyHOH Mblcau. B yueOHOM mpornecce JeKIMs BBINOIHAET METOJ0JI0IHYECKYIO,
OpraHu3allMOHHYI0 U MH()OpMaLMOHHYI (QyHKIMH. JIeKIus pacKkpbIBaeT NOHATUIHBIN anmapat
KOHKpETHOM oO0nacTu 3HaHusA, €€ MpoOJieMbl, JaeT LEeIbHOE MpEeACTaBICHUE O AUCLUIUIMHE,
ITOKAa3bIBAET B3aUMOCBS3b C APYTUMU JUCLUIIMHAMH.

IInanupyemMble pe3yabTaThl NP OCBOCHUH 00yYarOIMMUCS JIEKIIMOHHOTO MaTepraa;

— TIOJy4eHHE COBPEMEHHBIX, LEIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEAEIAETCS LEIEBON YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— TIOJIy4YEHHE OTBITa TBOPUYECKOI pabOThl COBMECTHO C IIPETOIaBaTelNeM;




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

— TIOSIBJICHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO /ISl CAMOCTOSITEIILHOW pabOThI;

— TOJy4YeHHE 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKH U TEXHUKH H O
MIPOTHO3€E UX Pa3BUTH HA OJIMKAKIINE TOIBL;

— HAy4dTbCSl METOJAMYECKH oOpadaThiBaTh Marepuasl (BBIICIATH TJIABHBIE MBICTU U
MOJIOKEHHUS, TMPUXOJUTh K KOHKPETHBIM  BBIBOJIAaM, TOBTOPSATh HMX B  Pa3IUYHBIX
(bopmynHupoBKax);

—  TOJY4YeHHE TOUYHOTO MOHUMAHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSITHIA.

JIeKUIMOHHBI MaTepual MOXET COIPOBOXKIATbCSA  JIEMOHCTpalMed CIaioB U
WCIIOJIb30BAHUEM pa3IaTOYHOrO0 Marepuaja TMpU TPOBEACHUH KOPOTKHX JUCKYyCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTJEIHHBIX TEMATHK 110 AUCIUTUIHHE.

CTpyKTypa NpeaocTaBiaeHUs JICKIIMOHHOTO MaTepHaa:

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

3a0a4  MAUWUHHO20 06yueHu;z, Mmunoevie 3a0a4u  MAUUHHO20 O6y'{€H1/lﬂ. PaCCManI/IBaI'OTCﬂ
BOIIPOCHI, KacaroIlUecs OCHOB MAIIMHHOTO OOy4eHUs, IPEICTABICHNUE JaHHbIX, BBIJCICHUS
MIPU3HAKOB HCIOJIb30BaHUs METpUK paccTosiHus. Jlaetcst mpexacraBieHue o0 OCHOBHBIX
KAaTeropusx MAaIIUHHOTO OOy4YeHHs, pPAacCMaTPHUBAIOTCS MpPHUMEpPbl NPUKIATHBIX 3a7ad
MalIMHHOTO 00y4eHHUs U MpoOIEeMbl MATUHHOTO O0yUYEHUSI.

— Pazoen 2. OcHosHble NON0JCEHUS MEXHOL0SUU O00VHAEMbIX UCKYCCMBEHHbIX HeUpOHHLIX 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 OOpPAaTHOTO PacCHpOCTPAaHEHUS OIIMOKH U aJIrOPHUTMBI
camoopranuzanuu. OCBemarTcss METOIUYECKUE BOITPOCHI MOATOTOBKH MCXOJIHBIX JAHHBIX U
paccMaTpuBalOTCS  TPUMEPHl  pEIICHUS NPUKIAAHBIX  3a7ad  Kjaccuukanmuu U
ABTOMAaTUYECKOM KJIaCTepU3allMid U MHOTOKPUTEPUAIBHOTO PAHKUPOBAHUS aJIbTEPHATHUB.

— Pazoen 4. Cospemennvle s3bIKU NPOSPAMMUPOBGAHUS U UHCMPYMEHMATIbHbIE CPEOCMEA PA3pAOOmMKU
npozpammno2o obecnedwenus Ons 3a0ay mawiunno2o obyuenus. JlaeTcs 0030p MPOTPaMMHBIX

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

— Pazoen 5. CospemenHvie mexHoa02UU paA3pabOOMKU HPOSPAMMHO20 o0DecneueHus Ha npumepe
peuleHus 3a0ay pacno3HABAHUsl 00pPA306 ¢ UCNOAb308AHUeM S3blKa npocpammuposanuss Python u
cneyuanuzuposannvlx 6ubnuomex. PaccMaTpUBAKOTCS TPAKTUYECKUE BOIPOCHI TEXHOJIOTHU
pa3paboOTKK MPOTPAMMHOTO 00CCIICUCHHS:

— Vcranoska Python, pabota ¢ Jupiter Notebook., ocHOBBI mporpamMmupoBanus Ha Python,
paboTa ¢ THIIaMH JaHHbIX, OubanoTexka NumPy;

— VYcranoBka oubmuoreku o6monuoreku TensorFlow , ee Ha3HaUeHUE U BO3MOXKHOCTH;

— TexHonmorum  mpOrpaMMHOM  pa3pabOTKM  OMHAPHBIX W MHOTOKIJIACCOBBIX
KknaccupuKkaTopoB. Perienre mpukiIagHbIX 3a7a4 KiacCu(UKalUU JaHHBIX, TPOCKTHPOBAHNE
MPU3HAKOB.

— TexHonmoruum  MPOTrpaMMHON  pa3pabOTKU  QJITOPUTMA  MHOTOKPUTEPHUATBHOTO
paHmXHpOBAHUS allbTEPHATUB. PerieHne MpuKIaIHbIX 3324 PaHKUPOBAHUSL.



— Texnomorun riaybokoro oOydeHHss Ha 0a3e CBEpPTOUYHBIX ceTeil. Peamm3arus
cBeprouHoit cetu B TensorFlow. IToaroroBka MCXOQHBIX AaHHBIX, CO3/1aHUE (DUIBTPOB U CIOEB
noaBbIOOpKU. OOydeHue knaccuduraTopa, oreHka 3PPEeKTUBHOCTH.

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

11.3. Meroauueckue yKa3aHusl Ui OOy4aIONIMXCS IO IMPOXOXKICHUIO MPAKTHUYSCKUX
3aHATUH (YUueOHbIM NAAHOM HE NPedyCMOMPEHO)

11.4. Meroauueckne yKa3aHHs JUIS OOYYaIOIIMXCS IO BBITOJHEHHIO JTa0OpaTOPHBIX
paboT (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xone BeimonHeHHs 1a00paTOpHBIX paboOT oOOyyaroUIUiics [OJDKEH YriyOuTh U
3aKpENUTh 3HaHUS, NMPAKTUYECKHE HABBIKM, OBJAJ€Th COBPEMEHHOW METOJUKON M TEXHUKOM
9KCIEPUMEHTa B COOTBETCTBHUM C KBAIM(PUKAIIMOHHON XapaKTEPUCTHKOM 0Oydaromerocs.
Boinosnnenue nabopaTopHbIX pabOT COCTOUT U3 3KCIIEPUMEHTAIBHO-TIPAKTUYECKON, pacuyeTHO-
AHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

Boinosnnenue nabopaTopHeIX paOOT 0Oy4aroUIUMCS SBIISETCS HEOTHEMJIEMOW YacTbIO
W3Y4YEeHUS JUCIHUIUIMHBI, ONpenesnseMold y4eOHBIM IUITAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIMM pelIeHre CIEAYIOUUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEJOBaHMSI IPOLIECCOB, SBICHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBL,

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

—  TIOJyYeHHE HOBOW MH(POPMAIIMH 110 U3y9aeMOU TUCIUTUINHE;

— TpuoOpeTeHHWe  HaBBIKOB  CaMOCTOATENBbHON  pabOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3aganue 1 TpeOGOBaHMS K IIPOBEACHUIO Ja00paTOPHBIX padoT

Jlabopamopuas paboma Nel
Texnonormn ycraHoBku cpeactB  Python w  Tensorflow monm — pasnmuvHbIME
OTIEPAIIMOHHBIMHA CUCTEMaMH.

Jlabopamopuas paboma Ne2
TexHOJIOTHH UCIIOJB30BaHUsSI O0OJIOUKH sI3bIKa IporpamMmmupoBanusi Python, cpemsr
Jupiter Notebook, 6ubmmorexk NumPy u TensorFlow.

Jlabopamopuas paboma No3

TexHooTHs TPOrpaMMHOM peali3aliuy Ul PEIICHHS 3a/1aud KIacCH(UKAIMK JaHHBIX
METOJIOM KOHTPOJHPYEMOIo 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  MporpaMMHON  peanu3aluy  alroputMa  MHOTOKPUTEPHAIBHOTO
PaH)XUPOBaHHS aJbTEPHATHB C MCIOJIB30BAHUEM sI3bIKa MporpamMmupoBanus Python. BapuanTer
HCXOJIHBIX JAHHBIX COJEP)KATCsS B METOJUYECKUX YKa3aHMUAX K BBINOJIHEHUIO JIaOOPaTOpHOU
paloThI.

Jlabopamopnasa paboma Ne5
TexHonoruu mporpaMMHON pa3pabOTKH MpOLEAyp IITyOOKOro OOy4eHHs CBEPTOUHOM
CEeTH C MCIOJIb30BaHHMEM si3bIKa mporpammupoBanusi Python u 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.

— Ilesnb KypcoBOro NpOEKTUPOBAHMS.

— Bapuanr 3ananus

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

— CKpHHIIOTHI pe3y/IbTaTOB BBINOJIHEHHBIX 331aHUH C TOICHEHUEM, KAKUM UMEHHO 00pa3oM
OBbUIN MCIIOJIb30BAHBI OMOINOTEYHbIE (DYHKIIUH.

— BriBoas! mo nponenanHoii padore.
— CHOHCOK HUCIOJIb30BAHHBIX HCTOYHHUKOB.

TpeboBanus k opopMIIEHUIO OTYETA O JIaOOpaTOPHOU paboTe

Otuer o mabGopatopHoii pabore odOpMIIEeTCS B COOTBETCTBUU C TPEOOBAHUSIMH TIO
opopmiieHNI0 TeKCTOBBIX AOKyMeHTOB 1o I'OCT 7.32-201. Be3ycnoBHbIM TpeOOBaHHEM K TEKCTY
oT4eTa SBJIAETCS COONIOIEHHE IMPaBHJ TPaMMAaTHKH M CHHTAKCHUCA PYCCKOro s3bika. Dopmyisbl,
BKJIIOYaeMbIe B TEKCT, PACCMATPHUBAIOTCA KaK YacTH NPEAJIOKEHHUS, Ha HUX PACIPOCTPAHSIOTCS
OOLIECTIPUHSATHIC 3HAKH MPEITHHAHHSL.

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 KOMIIbIOTEpa JOJDKHBI COOTBETCTBOBAaTh (opmary A4
(210*297 MM) ¢ cobmoaeHreM CIeAYIONINX pa3MepoB MoJel: mpaBoe He MeHee 10 MM, BepxHEe U
HIwkHee He MeHee 20 MM, 1eBoe He MeHee 30 MM.

CrpaHuIbl ¢ TEKCTOM CJEeIyeT HyMepoBaTh apaOCKkuMu mu(paMu, cOONI0OIas CKBO3HYIO
HyMEpaIio 1o BceMy TeKCTy. Homep cTpaHHIIBI IpOCTaBIsSeTCS B HIKHEW 4acTH JIMCTa B LEHTPE
0e3 TOUKM B KOHIIE. TUTYIBHBIN JIMCT BKIIOYAIOT B OOIIYI0 HYMEPAIHIO CTPAHUI] pabOTHI, HO HOMEP
CTpaHMIIBI HA HEM HE MIPOCTABIISIETCS.

WnmocTpanust JOIDKHBI pacrioyiaraThCsi HEMOCPEACTBEHHO TIOCHE TEKCTa, B KOTOPOM OHH
YVIIOMHHAIOTCSl BIIEPBBIE, WM Ha CJleaylomeld crpaHune. MImocTpalud MMEIT CKBO3HYIO
HyMEpaIuio, MOT'yT UMETh Ha3BaHMs U MOSCHSIOIINE JaHHbIE (TOAPUCYHOUHBIE MoAnuch). Homep u
Ha3BaHHE IMOMENIAIOT HUXE WILTIOCTPAlMU B cepeanHe cTpoku (Hampumep, «Puc. 1 — CxpunHiior
TaOJIHIIBI C BHIMOJIHEHHBIM 3a/laHieM»). Homep M Ha3BaHHME WILTIOCTPAIMU BBIMOIHACTCS MIPUPTOM
(1 pa3mMepoM) OCHOBHOT'O TEKCTa.

Ha Bce wmroctpanuu JODKHBI OBITH CHENAaHBI CCBUIKM B TEKCTE 10 TEPBOTO IMOSBICHHS
pucyska. IIpu ccbuike crnemyer nucarth ciioBo «PUCYHOK» ¢ yKazaHHEM ero HoMepa.

[IpaBuna opopmienus 6uOnuorpaduIeckux CChUIOK PEriIaMeHTUPYIOTCS B COOTBETCTBUU C
I'OCT P 7.0.5 2008.Ccpbuiku Ha HMCTOYHUKH CIEIYET YKa3blBaTh MOPSAJKOBHIM HOMEPOM B
KBaJPaTHBIX CKOOKaX MO CIHCKY MCTOYHHUKOB. CBeneHHs 00 MCTOYHHMKAX CIENyeT pacroiaratb B
MOPSIZIKE TIOSIBJICHUSI CCHUTOK Ha ICTOUYHUKH B TEKCTE PabOThl U HyMEpPOBaTh apaOCKUMU I ppamu.

11.5. MeTtoauyeckue yKazaHHs I OOYdYarOIIUXCS IO MPOXOXKICHHIO KypCOBOTO
IIPOEKTUPOBAHUS/BBITIOHEHUST KYpCOBOM DPabOThl (He npedycmMompeHo yY4eOHbIM NAAHOM 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.



Jiis oOydarommxcsi o 3a04HOM ¢GopMe 0OydeHHs, caMOCTOsATEIbHas padoTa MOXKET
BKJIFOUATh B Ce0s1 KOHTPOJIBHYIO PadoTYy.

B mporiecce BBIMOTHEHUS CaMOCTOSITENBHON paboThl, y obOydaromerocs GopMUPYETCs
1enecooopa3Hoe MIaHUPOBAHUE PAbOYEro BPEMEHH, KOTOPOE MO3BOJIICT UM Pa3BHBATh YMEHHUS
W HAaBBIKM B YCBOCHHHU MU CHUCTCMATHU3AllUU HpI/IO6peTaeMBIX 3HaHI/If/'I, 06ecnqu/IBaeT BBICOKHUH
YPOBCHL YCIICBACMOCTU B IICPUO[ O6y‘-IeHI/I$I, ImoMoracT IOJY4YUTb HABBIKK TIOBBIIICHUA
podecCHOHAILHOTO YPOBHSL.

MeToauyecKMMH ~ MaTepualiaMd,  HANpaBISIONIMMHU  CaMOCTOSTENBbHYIO  paboTy
00yUaIOITUX CSSIBIISTFOTCSI:

- y‘Ie6HO-MeTOILH‘-IeCKHI71 Marepuajl Mo AUCHUIINIMHEC B COOTBCTCTBYIOIICM KYPCC B
LMS u yge6HOM nocoouu (Tab:1.8);

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

Texkymuil KOHTPOJb YCHEBAEMOCTH IIPEAyCMAaTPUBAET KOHTPOJIb KadeCcTBA 3HAHHUU
oOyJaromuxcs, OCyIIECTBISIEMOrO B TEUEHUE CEMECTpa C LIEIbI0 OLCHUBAHUS XOJa OCBOCHHUS
JUCLUIUIAHBIL.

11.8. Meroauueckne yKa3aHHs JUIsI OOYJAFOIIMXCS MO TMPOXOKICHUIO TPOMEKYTOUHOM
aTTeCTallMH.

[IpomexxyTounast ~ aTTecTamsi  OOyJaromuXcsi  MpeaycMaTpUBaeT  OIEHHUBAHHE
MPOMEXYTOYHBIX M OKOHYATEJIBHBIX PE3yJIbTaTOB 00yueHus mo aucuumuinae. OHa BKIIOYAET B
ce0s.

— »9K3aMeH — QopMa OIIEHKM 3HAHWM, TOJYyYEHHBIX OOydJaronuMcs B TIpoIecce
W3Yy4YEeHUS BCEH AMCIUIUIMHBI MJIM €€ YaCTH, HAaBBIKOB CaMOCTOSITEILHON PabOThI, CIIOCOOHOCTH
MPUMEHATh UX IS PEIICHHUS TMPaKTUYeCKHX 3ajad. JK3aMeH, KaK IMPaBWIO, MPOBOJUTCS B
MEepUOJT HK3aMEHAIMOHHOM CECCHUM W 3aBEPUIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHO,
«XOPOIIOY, «YIOBICTBOPUTEIBLHOY, «HEYIOBIECTBOPUTEILHO.

— 3ader — 3T0 (hopma OIEHKH 3HAHWMU, MOJTYYCHHBIX OOyJAIOIIUMCS B XOJE U3YUYCHHS
y4eOHOW MUCIUIUIMHBI B IIEJIOM MJIM TPOMEKYTOUHAs (110 OKOHYAaHUU CEMECTpa) OIleHKA 3HaHUI
00yJaroIMMcs IO OTACIBHBIM pa3feiiaM AUCITUIUIMHBI ¢ aTTECTAIIMOHHON OIEHKOM «3a4TEHO)
WM «HE 3aYTECHOY.

— muddepeHIIMpOBaHHBIN 3a4eT — 23T0 (¢dopMa OIEHKH 3HAHWH, IOJTYYCHHBIX
00yJaroIuMCcs TIPU U3YYCHUH IHMCUUIUIMHBI, TIPU BBHIITOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HUCCIEA0BATEIIBCKUX PA0OT M MPOXOKACHUN ITPAKTHK C aTTECTAIIMOHHOM OLIEHKOM
COTIUYIHOY, «XOPOIIIOY, «YIAOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIHLHOY.

Cucrema OIICHOK TPH TPOBEICHUM TPOMEKYTOYHOW aTTeCTalli W IPOXOKICHUH
TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH OCYIIECTBISETCS B COOTBETCTBUM C TpeOOBaHHUSIMHU
[Tonoxennii «O TekymieM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAllMU CTYIEHTOB
I'VAIL o6y4aromuxcsi Mo mporpaMMbl BhICIIETO 00pa3oBaHus» U «O MOAYIBbHO-PEHTHHIOBOM
CUCTEeMeE OIIEHKHU KadecTBa yueOHOU paboThl cTyaeHToB B 'Y AID.



JIuct BHECEHHUSI U3MEHEHUH B pab04yto MporpaMMy JAUCIUILTAHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




