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AHHOTaAUA

Hucuummna «COBpeMEHHBIE TEXHOJIOTHH Pa3pabOTKH MPOTPaMMHOTO OOECTIeUCHHS
BXOJIMT B 00pa30BaTENIbHYIO IPOrPaMMY BBICIIET0 00pa30BaHMsI — IPOTrPaMMy MarucTpaTypsl o
HampaBieHuto noarotoBkw/  cmenmansHocTH  09.04.03  «IlpuknamHas — uHQOpPMATHKaA»
HanpasiieHHOCTH «HpopMarmonHas chepay. JucnurmnmHa peanmmuzyercs kadeapoi «Ned 1y,

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBIMTYCKHHUKA CIEIYIOUINX KOMITETCHIIAHN |

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 «CrocoOeH mpUMEHSTh Ha TNPAKTHKE HOBBIC HAYYHBIC HMPUHIUIBI U METOIBI
HCCIIE0BaHUN

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

OIIK-6 «CnocoOeH wucciaenoBaTh COBPEMEHHBIE MPOOJIEMBI W METOIbl TPHUKIATHOU
MH(OPMATUKU U Pa3BUTHUSI THPOPMAIITMOHHOTO OOIIECTBA»

Conepxanne UCHUIUTMHBI OXBaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C pa3pabOTKON
AITOPUTMUYECKOTO W TPOTPaMMHOTO OOECIeUeHHUs] Ui peIIeHUs 3ajad, OTHOCSIIUXCS K
o0yacTu MalIMHHOTO OOy4YEHHUSI.

[IperoraBanue MUCHMIUIMHBI TIPEIyCMaTpUBaeT clieayromue (OpMBbI  OpraHH3aluu
y4eOHOTO Tpolecca: JleKyuu, J1abopamopHvle pabomvl, CaMOCMOSMenvHas paboma
ooyuarwe2ocs.

[TporpaMMoii TUCHMITIMHBI TPETYCMOTPEHBI CIEIYIOIUE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTecTanus B popme IK3aMeHa.

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

S3bIK 00y4YEeHUS 110 AUCIUIUIMHE «PYCCKHUH »



1. TIlepeueHb MIAHUPYEMBIX PE3YABTATOB OOYUCHHS 110 UCHIUTLIIIHE
1.1. [enu npenoaaBaHust JUCHUIUIHHBI

OCHOBHOI

3ajayedl  U3y4CeHMS
IMPAKTUYCCKUX HABBIKOB

NUCHUIIIINHEI

SBJISICTCS  IIOJIy4YEHHE YMEHUM U

pa3paboTKU aNrOPUTMHUECKOTO M MPOTPAMMHOTO OOECIICUCHHUS;
MPEJOCTaBICHNE BO3MOXKHOCTU OOYYAIOIIMMCS DPa3BUTh WU MPOJAEMOHCTPUPOBATH HABBIKH B
o0acti pabOTHI C MHCTPYMEHTAJIBHBIMHU CPEICTBAMH Pa3padOTKH MPOTPAMMHOTO 00ECTICYCHUSI.
dopMHpOBaHHE W PA3BUTHE Y CTYACHTOB CHOCOOHOCTEH IMOCTAaHOBKM M pEUICHUs 3a/ad,
OTHOCSIIIUXCS K TEXHOJIOTUH pa3padOTKU MPOTPaMMHOTO oOecredeHusi Oasupyercss Ha
COBPEMEHHBIX METOJIaX paclo3HaBaHUs 00pPa30B U MAITUHHOTO OOYUCHHS.

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 MUCIUILIMHBI OOYYaIOUIMIiCS JOJDKEH 00JalaTh CIIeXyIOITIMHE
KOMIETEHIMSAMH MM UX 9acTsIMHU. KoMIeTeHIIMM 1 WHAWKATOPBI UX TOCTUKCHHUS TIPUBE/ICHBI B

tabnuue 1.
Tabnuna 1 — I[lepeyeHs KOMIETEHIIMI U UHIUKATOPOB MX JIOCTHKEHUS
Kareropus (rpynna) Kon n HanmeHoBaHue Ko 1 HauMeHOBaHNE HHIUKATOPA
KOMIIETEHITUN KOMMETEHITUN JOCTHKEHHST KOMITETCHITUN
OIIK-2 Cnocoben
pa3pabaThiBaTh
OpHUTHHAIIbHBIE
aﬁro TMEL OIIK-2.3.1 3HaTh COBpEMEHHBIE
. orp AMMHLLE WHTEJUICKTyaJIbHbIE TEXHOJOTUHN JITsI
cpez[}:)TBa B ToM petenus npodecCUoOHANTBHBIX 3a7a4
6 p ’ OIIK-2.Y.1 ymeTs 000CHOBBIBATH BHIOOD

Ob6menpodeccuoHaIbHBIE | YUCIE C

KOMITETEHIIHH N COBPEMEHHBIX NHTEJUIEKTYaJIbHbIX
COBDEMEHHEIX TEXHOJIOTHI U TPOTPaMMHOM Cpeibl TIpU
I/IHTI;J'IJ'IGKT ATBHELX pa3paboTke OpPUTHHAIBHBIX POTPAMMHBIX

Y CPEICTB AJIsl peieHus NpoecCHOHaIbHBIX
TEXHOJIOTUH, s
3a1a4y

peuieHus
npodeccunoHaNIbHBIX
3a1a4

O6menpodeccrnoHambHbIE

KOMIICTCHIIUHA

OIIK-4 Cnocoben
MIPUMEHSTh Ha
MPAKTUKE HOBBIE
Hay4YHbIC TPUHIIUATBI
1 METOJIbI
HUCCIIENOBaHUN

OIIK-4.B.1 BiazeTh HaBBIKAMU
MIPUMEHEHHUSI HOBBIX HAYYHBIX IPUHITUIIOB
Y METOJIOB UCCIIEAOBAHUS IS PEIICHUS
poeCCHOHANIBHBIX 3a/1a4

ObmenpodeccnoHanbHbIe

KOMIICTCHIIT

OIIK-5 Cnocoben
pa3pabaThIBaTh U
MOICPHU3UPOBATH
IPOTPaMMHOE U
anrmapaTHoe
oOecrieueHue
UH(POPMAIMOHHBIX U
ABTOMAaTH3WPOBAHHBIX
CHUCTEM

OIIK-5.3.1 3HaTh COBpEMEHHOE
MPOrpaMMHOE U arnapaTHoe o0ecreueHne
UH(GOPMAIMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM

OIIK-5.Y.1 ymeTps MOJIEpHU3UPOBATH
IPOTrpaMMHOE U arnmnapaTtHoe o0ecreyeHne
UH(POPMALIMOHHBIX U
aBTOMAaTU3UPOBAHHBIX CUCTEM JUIS
peteHust npodeccuoHalIbHBIX 3a/1a4
OIIK-5.B.1 BnaseTs HaBbIKaMH pa3pabOTKH
IIPOrPaMMHOTO U aNIapaTHOro
obecnieueHHs HH(GOPMAIIMOHHBIX U
ABTOMAaTU3UPOBAHHBIX CUCTEM VIS




pemenus npodecCHoHaABHBIX 3a1a4

OIIK-6 Criocoben

UCCIIEIOBATh OIIK-6.Y.1 ymeTh NpoBOANUTh aHAJIN3

COBpPEMEHHbIE COBPEMEHHBIX METOJIOB M CPEJICTB

npoOIeMBbl K METOBI | HH(POPMATUKY /ISl pEIICHHSI TPUKIIATHBIX
Oo6menpodeccnoHanbHBIE p . Gop P p

NPUKIIATHOM 3a[a4 Pa3IUIHbIX KJIACCOB
KOMIETEHIUH

UHPOPMATUKU U OIIK-6.B.1 BnageTp HaBbIKaMU

pa3BUTHSA UCCIIEIOBAHUS TPOOJIEM B METOJIOB

UH(POPMALMOHHOTO NPUKIIAHON HHOPMATHKH

oOmiecTBa

2. Mecro mucturuinHb B cTpykType OI1

JucturnauHa MoKeT 6a3upoBaThCsl Ha 3HAHUSX, PaHee TPUOOPETEHHBIX 00YyUaAIOIIMMUCS
MIPU U3YYCHHUH CIICTYIONIUX TUCIUATIIAH:

— «MaremaTu4ecKue METO bl U MOJCIN MPUHATHS PEIICHUI,

— «MeTo10710THsl U TEXHOJIOTHUS MTPOSKTUPOBAHUS HHHDOPMAITMOHHBIX CUCTEM,

— «Ymnpasnenune UT-npoekrammy,

— «MuadopmarmoHHOE 00IIECTBO U MPOOIEMBI MPUKIIATHON HHHOPMATHKI.

3HaHUA, TOJYYCHHBIC TPH HM3YUYEHWH Marepuana JaHHOW IJUCIUIUIMHBI, UMEIT Kak
CaMOCTOSITEIPHOE 3HAYCHHE, TaK M MOTYT UCIIOJIB30BAThCS MIPH U3YyUECHUH JAPYTHX JUCITUTIINH:

— «/HTEpHET-POTPAMMHUPOBAHUE,

— «ApXHTEKTypa MPEINPHUATHH U HHOOPMAIIMOHHBIX CHCTEM,

— «Cratuctuyeckas o0paboTka HHGOPMAIHI.

3. O0BeM U TPYTOEMKOCTh JUCIUIUIAHBI
Jlanubie 00 oOmieM oO0beMe AUCIUIUIMHBI, TPYAOEMKOCTH OTACIBHBIX BHIOB Y4eOHOM
paboTHI 1O JUCHIHUILIHHE (M PAaCIIPEICIICHIE dTOM TPYAOEMKOCTH 10 CEMECTpaM) MPEICTaBICHBI B
Tabiuue 2.

Tabmuia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIHBI

TpynoemMKocTb 1o
Bun yue6noit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocma oucyunIuHbl, 5/ 180 5/ 180
3E/ (1ac)
U3 Hux uacoe npakmuyecKkoil n0020mMoeKu
Ayoumopnuie 3anHamus, BCETo yac. 24 24
B TOM YHUCIJIE:
nekmuu (JI), (dac) 12 12
npakTudeckue/ceMunapckue 3ausatus  (113),
(dac)
naboparopusie padotsl (JIP), (yac) 12 12
KypcoBo# npoekT (pabora) (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 AUCLHUIUIMHbI
4.1. Pacnpenenenue TpyJOEMKOCTH JUCLHUIUIMHBI IO pa3fesiaM M BUJaM 3aHATHI.
Paznensl, TeMbI AUCHUIIIMHBI U UX TPYIO0EMKOCTh ITPUBEICHBI B Ta0IuUIE 3.

Tabnuna 3 — Paznesnbl, TeMbl TUCIMILIMHBL, UX TPYIOEMKOCTh

Paznenbl, TeMBI JUCIUILIMHEI Jexunn | 113 (C3) P KII CpC
(gac) (gac) (uac) (uac) (uac)
Cemectp 2
Pazaen 1. OtimmunrensHble 0COOEHHOCTH Pa3paboTKu
MPOrpaMMHOT0 0OeCTieueHHUs IS pellieHns 3a1a4 1 10
MAaIlIMHHOI'O O6yquHﬂ, THUIIOBBLIC 3aJa4l MAaIlIMHHOI'O
00y4eHMSI.
Paznen 2. OcHOBHBIE apXUTEKTYPBI 00yIaeMBbIX 1 12
HNCKYCCTBCHHBIX HCUPOHHBIX CCTCU.
Paznen 3. AnropurMmuueckoe o0ecreueHue 1 o5

KOHTPOJIHUPYEMOro o0yUYeHHUsI U caMOOpTaHU3aIHH.

Paznen 4. CoBpeMeHHBI€ S3BIKH TPOrPaMMHUPOBAHUS U
HUHCTPYMCHTAJIBHBIC CPECACTBA MOJACIIMPOBAHUA U 2 2 30
pa3paboTKH MPOrpaMMHOTO OOecTieueHu s s 3a/1a9
MAaIIMHHOTO 00yUYeHUsI.

Pa3nen 5. CoBpeMeHHBIE TEXHOJIOTHHU Pa3pabOTKH
MIPOrpaMMHOT0 00ECTIEYEHHS Ha IPUMEPE PEIICHHS

3a/1a4 pacro3HaBaHust 00pPa30B C UCIIOIB30BAHUEM 7 10 70

s3bIKa TIporpamMmupoBanus Python u 6ubnuorexu

TensorFlow.

Hroro B cemecTpe: 12 12 147
Hroro 12 0 12 0 147

[IpakTHyeckass TONrOTOBKA 3aKIIOYAETCSl B HEMOCPEICTBEHHOM  BBIIOJIHCHUH
OOyJarOIMMHUCA ~ OMPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX €  Oyaymieu
po(hecCHOHATEHON IESATEIEHOCTHIO.

4.2. CopnepxkaHue pa3/IesioB U TEM JICKITMOHHBIX 3aHITHIA.
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATUI MPUBEACHO B TaOIuUIIE 4.

Tabnuna 4 — Copepxanue pa3aesioB U TEM JICKIIMOHHOTO ITUKJIa

HOMep pasaciia HazBanme n COACPKAHUE Pa3aCIOB U TEM JICKITHOHHBIX 3aHATHH

Omauyumenvhovle 0COOEHHOCMU PA3PAOOMKU NPOSPAMMHO20 0becneyerus 0
peuienus 3a0ay MAuHHO20 00VUeHUs, MUNosvle 3a0a4t MAWUHHO20 00YYeHUs.

OCHOBBI MAallIMHHOT'O O6y‘IeHI/IH. Hpe,I[CTaBJ'IeHI/Ie JaHHBIX U IIPU3HAKHU,

1
MeTpukKH pacctosHus. Kareropun mammaHoro ooydenus. [Ipumepst
MPUKIATHBIX 33124 MAIIMHHOTO 00y4yeHwus. [IpoOiaemMbl MalIMHHOTO O0y4YeHHS
Jlextust MpOBOAMTCS B MHTEPAKTUBHOM (hopMme: Oecena ¢ JeMOHCTpAIUel CIaiIoB.

2 OcnosHvie apxumexmypul 00y4aemblX UCKYCCTNBEHHBIX HEUPOHHBIX Cemell.

dopManbHBINA HEHPOH. MHOTOCIOMHBIE HEHPOHHBIE CETH,
CaMOOPraHU3yIOLUecss HEUPOHHBIE ceTH. PasBuTre Mozeliel HEMPOHHBIX
ceTell 1 METOJIOB UX OOYyUCHHMS.

Jlex1ust MpOBOAMTCS B MHTEPAKTUBHOU (popMme: Oecena ¢ AEMOHCTpAIIHed CIIaiJIoB.

3 Aneopummuyeckoe obecneyenue KOHMPOIUPYEMO20 00YUEHUs U CAMOOPAHUIAYULL.




ABTOMATH4YCCKad KJIaCTCpu3alus.

naHHbIX. [IpuMephl pereHns MPUKIaIHbIX 3a7a4 - Kiaccupukamnms u

OOyuenue ¢ yunreneM u 6e3 yuuress. MeTo 00paTHOTO pacpoCTpaHEHUs
OIIIMOKH. AJIFOpI/ITMBI caMOOpraHu3alum. MeTOI[I/IKI/I IIOATrOTOBKH MCXOAHBIX

JIek1us IpOBOAMTCS B MHTEPAKTUBHOM (hopMe: Oecena ¢ IEMOHCTpaIUeH CllaiijoB.

00yueHusl.

CO@peMeHHble A3BIKU NPOCPAMMUPOBARUS U UHCMPYMERMATIbHblE cpedcmea

MoOenuposanus u pazpabomKu npocpamMmHo2o obecnederus: 0sl 3a0a4 MAUUHHO20

4 O030p pOrpaMMHBIX CPEICTB JIJIS PEIICHUS 33124 MAIIMHHOTO 00yJICHHUS.

buonuorexun TensorFlow, Theano, Torch.

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

OUOJIMOTEKN.

MCTOJUKE aallTUBHOI'O pE30HaHCa.

3¢ hexTUBHOCTH.

Notebook. Pabora ¢ Tumamu nqanubix, 6ndimoreka NumPy.

Haznauenue u Bo3moxkHoctn oubimorekn TensorFlow, ycranoBka

npu3HakoB. TexHoJoruu NporpaMMHON pa3paboTKu OMHAPHBIX U
5 MHOTOKJIACCOBBIX KJIACCU(UKATOPOB.

(uIbTpOB U clloeB MoABBIOOPKU. O0ydYeHHe KiIaccudukaTopa, orieHKa

Cospemennble mexHoIo2uU paspadomKu npoSPamMmHo20 06ecneyenus Ha npumepe
Ppeulenust 3a0ay MauuHo20 06y4eHuUst ¢ UCNOIb30BAHUEM S3bIKA NPOSPAMMUPOBAHUS
Python u 6ubruomexu TensorFlow.

OcHoBsl mporpammupoBanus Ha Python. Ycranoska Python, padoTa ¢ Jupiter

Pemenne MPUKIIaJHBIX 3a1a4 KJ'IaCCI/I(l)I/IKaHI/II/I JaHHBIX. HpOGKTI/IpOBaHI/Ie

Pemenne nmpukiagHbIX 3a/1a4 aBTOMAaTHYECKON KIIAaCTEPU3aIINsl TaHHBIX.
TexHomoruu nMporpaMMHO# pa3paboTKK pa3OUEeHUs MacCHBA JAHHBIX 110

Texnonoruu riryookoro oOydeHus Ha 6a3e CBepTOUHBIX ceTel. Peamuzanms
cBepTouHoii cetu B TensorFlow. [loaroroBka HCXOIHBIX JaHHBIX, CO3/IAaHUE

Jlexminu IpOBOIUTCS B HHTEPAKTHUBHOHN opMe: Oecenma ¢ JeMOHCTparel claaiaoB.

4.3. Tlpaktuueckue (CEMHUHAPCKHE) 3aHATHS
TeMbI IpaKTHUECKUX 3aHATHI U X TPYJAOEMKOCTh IIPUBE/ICHBI B TAOJHUIIE 5.

Ta6Jmua 5-— HpaKTI/I‘IeCKI/Ie 3aHATHUS U UX TPYAOCMKOCTb

No
n/a

TeMbI MPaKTUYECKUX
3aHATUU

DopMBbI IPAKTUYECKUX
3aHATUH

TpyrnoeMKoCTb,
(uac)

N3 Hux
[IPaKTUYECKOU
MOATOTOBKH,
(dac)

No
pasznena
JIACIIATI

JIMHBI

Y4eOHbBIM MIIaHOM HE MPETYCMOTPEHO

|

Bcero

4.4, JlabopaTopHbI€ 3aHATHS




Tembl 1a00OPaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh IPUBEICHBI B TAOIUIIE 6.

Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynOCMKOCTE, | IPAKTHICCKOH | pasiesa
/1 (gac) MMOJATOTOBKH, | JMCITHII
(gac) JIMHBI
Cemectp 2

1 | TexHonoruu pa3BepThIBaHUs IPOIPAMMHBIX 1 4
cpencte Python u TensorFlow.

2 | TexHOJOTHH UCTIOIB30BAHUS 000TOUKH 2 4
Python. 6u6imorexu NumPy

3 | TexHONOTHS MPOTPAMMHON peaTu3aIiu st 3 5
pereHus 3a/1a4n Kiaccu(GUKaIy TaHHBIX
METOJIOM KOHTPOJIHPYEMOTO 00yIEeHHUS C
ucnoss3oBanueM Python u TensorFlow.

4 | TexHOJIOTUH MPOTPAMMHON peann3anuu 3 5
pa3dueHust MacCHBa JIaHHBIX Ha KIIaCTEPHI C
ucnoss3oBanueM Python u TensorFlow.

5 | TexHONOTHH TPOTPAMMHON Pa3pabdOTKH 3 5
TTyOOKOTO OOYYEHHS CBEPTOUYHON CETH C
ucnosb3oBanueM Python u TensorFlow.

Bcero 12

4.5. KypcoBoe nmpoeKTupoBaHUE/ BBHITIOJHEHHE KypCOBOH pabOTHI

Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrositenpHas paboTa 00yJarommxcs
Bunpl camocTosATENBbHOM paboThI U €€ TPYI0EMKOCTh IPUBEICHBI B Ta0uIe 7.

Tabnuna 7 — Buapl caMOCTOSTENBHOM PaOOTHI M €€ TPYI0EMKOCTh

N Bcero, | Cemectp 2,
Bun camocrosiTenbHO paboTh
yac yac
1 2 3
W3ydeHue TeopeTH4eckoro Marepuana
75 75
mucruruael (TO)
KypcoBoe npoextupoanue (KI1, KP)
Pacuerno-rpaduyeckue 3aganus (PI'3)
Odopmnenue otueros (JIP) 42 42
[ToaroTroBka K TeKyIiemMy KOHTPOJIIO 15 15
ycneBaemoctH (TKY)
Howmamrnee 3aganue (J13)
KonTpoashsle paboTs 3a04HHKOB (KP3)
[ToaroroBka K MpoOMEXyTOUYHOMN
15 15
atrecraiuu (ITA)
Bcero: | 147 147




5. I[lepeueHnb y4eOHO-METOIUIECKOTO 0OECIICUCHUS
JUISL CaMOCTOSITENIBHOM PabOThl 00YYAIOIIUXCS 110 TUCLHUILTUHE (MOJIYITIO)
VY4eOHO-METOAMYECKUE MaTepHalibl Ul CaMOCTOSTEIbHONW PabOThl OOY4YaIOIIMXCS yKa3aHbI B
m.a. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUH
[lepedyeHp nevaTHBIX U AIEKTPOHHBIX YIEOHBIX W3/IaHUI MPUBEICH B TaOIuUIE 8.
Tabmunua 8— IlepeueHp MEYaTHBIX U JIEKTPOHHBIX YIEOHBIX M3IaHUH

KomuecTso 3x3eMIUIIpOB B
Hlucpp/ bubmmorpaduyeckas ccpuika Ondmmorexe
URL anpec (KpoMe 371EeKTPOHHBIX

AK3EMILISIPOB)

https://znanium.com/c | K.JI.ITeapo, B.Puuapt [loctpoenue
atalog/document?id=3 | cuctem MaIIMHHOTO OOYYEHHS Ha SI3BIKE
41080 Python: mpaktudeckoe mocooue/ -M.:
JMK Tlpecc, 2016, -302 c.

https://znanium.com/c | 3naronoasckuii [I.M. OcHOBBI
atalog/document?id=3 MporpaMMHUpOBaHuUs Ha s3bike Python:
41232 VYueonnx/ -M.: IMK Ilpecc, 2017, -
284 c.

https://znanium.com/c | Pamka C. Python u MarmmHHOe

atalog/document?id=3 | oOyueHue: mpakTHIECKOE MTOCOOHeE/ -
41047 M.: IMK Ilpecc, 2017, -418 c.

7. IlepedeHpb dJIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
WH(POPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHOM ceTn «HTepHEeT»
[epeuenn AIIEKTPOHHBIX 00Opa3oBaTeNbHBIX pecypcoB UH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTH «M HTepHeT», HEOOXOMUMBIX JUISI OCBOCHHS JTUCIHILIHHBI
npuBeieH B Tadnwuiie 9.

Tabmuuma 9 — IlepedeHb SIIEKTPOHHBIX OO0pa30BATEIBHBIX PECYPCOB HH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

URL aapec HaumenoBanue
http://Ims.guap.ru/ Cucrema auctaHMOHHOTO 00yueHus 'Y ATIL
http://regstands.guap.ru/db/docs/gost_7.32- | TIpaBuia oopMiIeHHS TEKCTOBBIX TOKYMEHTOB 110
2017.pdf I'OCT 7.32 — 2017.
http://lib.aanet.ru/ Onekrponnsie pecypesl ['YAIL

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. Ilepedyenp mporpaMMHOTO OOECMEUYEeHUs, HCIOJIb3YeMOT0 MpPHU OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOTO MPOTPAMMHOTO OOecTieueHus npeacTasieH B Tadbmure 10.

Tabnuua 10— ITepeyens nporpaMMHOro oOecreyeHus

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. HepequL I/IH(bOpMaI_[I/IOHHO-CHpaBOLIHBIX CUCTCM,UCIIOJIB3YCMbIX npu
OCYIICCTBJICHUU 06pa30BaTCJIBHOFO rnmpounecca no JMCHUIIIINHE



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

[lepeyeHb HCMONB3YeMbIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTABICH B
tabmuue 11.

Tabmuna 11— Ilepedyens nHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne o/ HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB MarepHallbHO-TEXHMUYECKOM  0a3bl, HEOOXOAUMOW Il  OCYIIECTBJICHUS
00pa30BaTEILHOTO MpoIiecca Mo TUCIUILINHE, TPEACTaBIICH B Tadmuiel 2.

Tabnuma 12 — CocTaB MaTepuabHO-TEXHUIECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepHaIbHO-TEXHUUECKON 0a3bl (mpu HEOOXOMMOCTH)

1 MynbTUMeaHiTHAs JIEKIUOHHAS ayIUTOPUS

CrienmanusupoBaHHas abopatopust

10. OueHo4YHBIE CpeACTBA IS MPOBEICHUS IPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OIICHOYHBIX CPEJACTBIUISL TMPOBEACHUS MPOMEKYTOUYHON aTTeCTaINH
oOyJaroniuxcs 1Mo JUCIUTUINHE TpUBeIeH B Tabmuie 13.
Tabmuia 13 — CocTaB OIEHOYHBIX CPEACTB JIIS TIPOBEACHUS TPOMEKYTOTHOHN aTTeCTaI[il

By npomexyTo4yHoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPENICTB
DK3aMeH Crnucok BOIIPOCOB K AK3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
3amaum;
TecTsl.

10.2. B kadecTBe KpUTEPHEB OIICHKA YPOBHSI C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMITIETEHIMI 00y4yaronMMucs MpUMeHsieTcs S-0ajuibHasl MIKana OLEHKU CPOPMHPOBAHHOCTU
KOMIIETEHIIN, KoTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET HCIOJIB30BATHCS
100-6annpHas  miKaja  MOJIYJIbHO-PEHTHMHTOBOM  CHUCTEMBl ~ YHUBEpPCHTETa,  IpaBuiia
WCII0JIb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnmuna 14 —Kpurepun orieHkun ypoBHsI CHOPMHUPOBAHHOCTH KOMIETEHITUN

OI_[eHKa KOMIICTCHIIMI

XapakreprcTika copMUPOBAHHBIX KOMITIETEHIINI
5-0amubHad 1mKkana P P (opwipo

— oOydarouuiics TriyOOKO U BCECTOPOHHE YCBOWJI IPOrPaMMHBIH
MarepHai;

— YBEPEHHO, JIOTUYHO, [10CJIE0BATEIbHO U IPAMOTHO €0 M3J1araer;

— ONUPAsACh HA 3HAHMS OCHOBHON M JONOJHMUTENBHOM JIUTEpaTyphl,

COTIIMYHOY o
GATTCHOND TECHO MPHBSI3bIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHHSI C TIPAKTUICCKOM
NeSITeNbHOCTHIO HAPaBJICHHUS;
— yMeno 000CHOBBIBAET M ApTYMEHTHPYET BbIJBUTAEMbIE UM UJIEH;
— JIeJIaeT BBIBOJBI M 00O0OIIEHHUS
— CBOOOJTHO BJIQJICET CHCTEMOM CIIECIIUATU3UPOBAHHBIX MOHSATHH.
— o0yy4aromuiicss TBEpI0 YCBOWII MPOTPAaMMHBIN MaTepuai, TPaMOTHO U
MO0 CYIIECTBY U3JaraeT €ro, Onupasch Ha 3HAHUS OCHOBHOU
«XOPOILIO» JUTEpaTyphl;
«3a4TEHO) — HE JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBA3bBIBACT YCBOCHHBIC 3HAHHA C HpaKTquCKOﬁ ACATCIbHOCTBIO
HaITpaBJICHUS,




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— apryMEHTUPYET HayYHBIE TIOJIOKEHUS;
— JIeJIAeT BBIBOBI U 000OIIEHHUS;
— BJIQJICET CHCTEMOU CIIeUaTN3UPOBAHHBIX TIOHATHH.

«YIIOBJICTBOPUTEITLHO
«3aYTCHO»

— o0Oyyarouuiicss yCBOWJI TOJbKO OCHOBHOW NpOTpaMMHBIN MaTepua,
II0 CYIIECTBY M3JaraeT €ro, ONHMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYpHI;

— JIONyCKaeT HeCYIECTBEHHBIC OTMOKNA U HETOYHOCTH;

— WCTBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM INPUMEHEHUHM 3HAHHM
HaMpaBJICHUS;

— cJ1ab0 apryMeHTHPYET Hay4yHbI€ MOJI0KEHHUS,

— 3aTpyaHsieTcs: B GOpPMYIMPOBAaHUHU BBIBOJIOB M 0000IICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIUATN3UPOBAHHBIX MOHITUH.

«HEYJIOBJIETBOPUTEITHHOY
«HE 3aYTCHO»

— o0yJaronuiics He YCBOWI 3HAYUTEILHOW YacTH MPOTPaAMMHOTO
MaTepHuana;

— JIONTyCKAaeT  CYIIECTBCHHBIE  OMMMOKM W  HETOYHOCTH TP
paccMOoTpeHUH Mpo0IeM B KOHKPETHOM HaIPaBIICHUHY;

— UCTIBITBIBACT TPYAHOCTH B IPAKTHYECKOM MPUMEHCHHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJI0KEHHUS;

— He (OPMYIUPYET BBIBOJIOB M 000OIICHHUI.

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHHSI WM WHBIE MaTePHAIIbI.
Bomnpocsr (3amaun) asis sKk3amMeHa mpeIcTaBlIeHbl B Tadnuie 15.

Tabmuma 15 — Bornpocs! (3amaun) 11s SK3aMeHa

Ne i/t [Tepedenn BompocoB (3a1a4) sl IK3aMeHa Kon
WHAMKATOpa

1 MarmmunHoe oOydeHus — HarpaBJIeHUEe Pa3BUTH OIIK-4.B.1
HCKYCCTBEHHOTO MHTEJJIEKTa

2 OcCHOBHBIE 33J]Ta4¥l MAIITUHHOTO O0y4YEHUS. OIIK-4.B.1

3 MeToauky MOATOTOBKHA UCXOOHBIX JAHHBIX I MAIIMHHOT'O OIIK-4.B.1
00y4eHHMS.

4 OCHOBHBIE TIOJIOKEHUSI TEOPUU UCKYCCTBEHHBIX HEUPOHHBIX OIIK-4.B.1
cereit (MHC)

5 Mertonast 00ydenuss MHC «c yuutenem» u «0e3 yIuTes». OIIK-4.B.1

6 AJTOopuT™M 00pAaTHOTO PACTIPOCTPAHEHHS OIMHUOKH. OIIK-6.B.1

7 Br16op dynkuuu noteps npu 00ydeHuu u GopMUpOBaHUE OIIK-6.VY.1
MaTpPHUIIBI HETOYHOCTEIA.

8 Anroputmsl 00ydeHust camoopranuszyrounuxcst MTHC. OIIK-6.B.1

9 TexHonoruu nporpaMMHOM peajin3aliii MHOTOCJIOMHBIX OIIK-2.3.1
HNHC.

10 TexHonoruu NporpaMMHON peain3auu OIIK-2.3.1
camoopranusyromuxcss MHC.

11 TexHosornu nmporpaMMHoil peanuszanuu ceeprounbix MHC. OIIK-2.3.1

12 Oco0OeHHOCTH HCTIOIb30BaHMs si3bIka Python st pemieHust OIIK-5.V.1
3aJja4 MallMHHOTO O0Yy4EeHusl.

13 Hcnonb3oBaHue crienualIn3ipoBaHHbIX OHOINOTEK OIIK-2.V.1
TensorFlow, Theano st pemenus 3a1a4 MallimHHOTO
oOyueHus

14 TexHOJIOTUH UCIIOIB30BAHUS CIIELIUAIIN3UPOBAHHBIX OIIK-5.B.1
o0nayHbIX pecypcoB i pa3padotku MHC u pemenus 3agay




MAaITMHHOTO OOyUYEHHUSI.

15 CpaBHUTENBHBIN aHAIU3 IPOrPaMMHBIX cpeAcTB s pemienus | OINK-5.3.1
3aJa4 MallMHHOTO O0y4eHus

Bormpockr (3amaun) i 3aueta / mud . 3adera npencTaieHsl B Tabnwie 16.
Tabmuma 16 — Bonpocs! (3agaun) mns 3adera / qudd. 3agera

Kon

Ne o/t Ilepeuens BonpocoB (3amay) mid 3auyera / nudd. 3adera
p P (sap21) 1 upd HHIUKATOPa

Y4eOHBIM IJIAaHOM HE IPETYCMOTPEHO

[lepeuenr TeM JUIsI KypCOBOTO TNPOEKTUPOBAHUS/BBINOIHEHUSI KypcOBOW pabOThI
MpeACTaBJICHBI B Ta0mwuie 17.
Tabnuma 17 — Ilepeyens TeM i KypcOBOTO IPOEKTUPOBAHUS/BBIIOJHEHHS KypCOBOM pabOThI

Ne /i [IpumepHbIil nepedeHpb TeM A7 KypCcOBOTO MPOEKTUPOBAHUS/BBITIOTHEHNS
B KypcoBOH pabOThI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bonpocel mns  mpoBeneHUs MPOMEKYTOUHOM AaTTECTAllMd B BHUJIE TECTUPOBAHUSA
mpeJicTaBjIcHBI B Tabmuie 18.

Tabmuma 18 — [IpumepHbIil TepedeHbh BOMPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIil nepedeHb BOITPOCOB ISl TECTOB
WHJMKATOpa

[lepeyeHr TeM KOHTPOJBHBIX PabOT MO JUCIUIUIMHE OOy4JarOIMMXCS 3a0YHOM (POpPMBI
00y4eHwus1, IpeacTaBIeHbl B Tadymie 19.

Tabnuma 19 — [lepeyeHb KOHTPOIBHBIX PaOOT

No /i [TepedyeHb KOHTPOJIBHBIX PaOOT

He npenxycMmoTtpeno

10.4. Meroauueckue  Marepualibl,  ONPEACISAIONINEe  MPOUEAYphl  OLICHUBAHHS
WHIUKATOPOB, XapaKTepU3YIOLUX JTarbl (OPMHUPOBAHUS KOMIIETEHIIMH, coAepxkarcs B
JIOKaNbHBIX HOpPMAaTUBHBIX akTax [ YAIl, periaMeHTUpyIOIUX MOPSAOK U MPOLExypy
MIPOBEJICHUS TEKYIIEro KOHTPOJI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00ydaronuxcs
I'VAIL

11. Meroauueckue ykazaHUs A5l 00y4aroUIuXcs 10 OCBOSHHUIO AUCIUTIIHHBI

11.1. Meroauueckue YyKa3aHus JUis OOy4YalOUmIMXCSd II0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuaa.

OcHoBHOM 3afauedl H3y4eHHUS [OUCHUIUIMHBI SIBJISETCA TOJNyd€HUE YMEHHH U
MPAKTUYECKUX HABBIKOB pPa3pabOTKU aJrOPUTMUYECKOTO U TPOTPaMMHOTO OOecTeueHUs;
MPEIOCTABICHHE BO3MOXKHOCTH OOY4YalOIUMCsl Pa3BUTh U TMPOJEMOHCTPUPOBATH HABBIKU B
obnactu paboThl C THCTPYMEHTAIBHBIMU CPEJICTBAMU Pa3pabOTKU MPOrPAMMHOTO O0eCTIeUeHUSI.

dopmMupoBaHUE U Pa3BUTHE y CTYJEHTOB CIIOCOOHOCTEN MOCTAHOBKU U PEIICHUS 3aj1ad,
OTHOCSIIIIMXCS K TEXHOJOTHH pPa3pabOTKU TMporpaMMHOro obecriedeHus Oa3upyeTcss Ha
COBPEMEHHBIX METOJaX PacliO3HaBaHUs 00pa30B U MAIIMHHOTO O0yJYEeHHUS.

OcHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepuajia — JOTUYECKU CTPOMHOE, CUCTEMHOE,
ryboKoe W SICHOE HW3NIOKEHUEe ydeOHOro marepuana. HasHaueHWe COBpEMEHHOW IJIeKIIMHU B




paMKax TUCHMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALIMIO 1O TEME, a B OCBOCHHH
(GyHIaAMEHTAIBHBIX TPOOJeM JUCHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHMS, HOBEHIIHMX
JTOCTIKEHUH HaydHOH MbIcau. B yyeOHOM mporiecce JEeKIHs BBINOJHAET METOJ0JIOTHYECKYIO,
OpraHu3alMoOHHYI0 U HH(pOpManOHHYI0 QyHKIHMH. JIEKIHs pacKpbIBaeT NOHATHUIHBIA anmapat
KOHKPETHOW oO0nacTu 3HaHusA, €€ mpoOJeMbl, JaeT IeNbHOE MNPEACTaBICHHUE O AUCIUILIUHE,
MTOKa3bIBAaET B3aUMOCBS3b C APYTUMU JUCLUILIMHAMH.

[InanupyemMble pe3ynbTaThl IPU OCBOCHUHU 00yJarOUTMMUCH JIEKIIMOHHOIO MaTepuaa:

— TOJy4eHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHbIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEIEISIETCS LENEBOM YCTAHOBKOU K KaX 10U KOHKPETHON TEME;

— TOJy4eHHE OIIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOJIaBaTENIEM;

— pa3BuTHE TPOPECCHOHATBHO-/ICIOBBIX  KadyeCcTB, JIIOOBH K TpEAMETY U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHUSI.

— TOsIBJIEHHME HEOOXOAMMOI0 UHTEpeca, HEOOXOIMMOTO JIJIsl CAMOCTOSITENIbHOM paboTHI;

— TOJy4eHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHSl HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH Ha ONrKaiiime rofpl;

— Hay4YMTbCS METOJMYECKH 00padaTbiBaTh MaTepuai (BBIACNIATH TIJIaBHBIE MBICIU U
MOJIOKEHUSI, MPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPATh HX B  Pa3IUYHBIX
(bopMyITUpOBKax);

— TOJy4eHHe TOYHOTO MOHUMAaHHUS BCeX HEOOXOIMMBIX TEPMUHOB U MOHATHI.

JIeKIMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS  JIEMOHCTpAallMed CIauoB U
WCIOJIb30BAHMEM Ppa3/laTOYHOrO0 Marepuajla MpU TPOBEAECHUU KOPOTKUX JUCKYyCCUM 00
O0COOEHHOCTSX MPUMEHEHMSI OTAETBHBIX TEMATUK 10 TUCHUIUIMHE.

CrpykTypa npeiocTaBieHUs JEKIMOHHOTO MaTepuaa:

—  Pazoen 1. «Omauuyumenvhvie 0COOEHHOCMU PA3PAOOMKU NPOSPAMMHO20 0becneyeHus 0l peueHus
34044 MAWUHHO20 0OYYeHUs], MUNOBbLE 3a0a4l MAWUHHO20 00yuenusy. PaccMaTpuBarOTCs
BOIIPOCHI, KACAIOIIMECS OCHOB MAIIMHHOTO 00YYCHUS, TPEICTABIICHUE TAHHBIX, BBIJICIICHHS
MIPU3HAKOB UCIOJIB30BAHUS METPUK paccTosiHus. JlaeTcs nmpeacTaBieHne 00 OCHOBHBIX
KaTerOpHUsAX MAIIMHHOTO 00YYEHUsI, paCCMaTPHUBAIOTCS MPUMEPHI MPUKIIATHBIX 3a/1a4
MAIlIMHHOTO 00YYEeHHS ¥ TTPOOIeMbI MAIIMHHOTO 00YUYEHUSI.

— Pazoen 2. «OcrosHbie apxumexkmypbl 06y4aempix UCKYCCMEEHHbIX HeupoHHbix cemetiy. JlaeTcs
MPEACTABICHUE O OMOJIOTHYECKHX OCHOBAX MCKYCCTBEHHBIX HEMPOHHBIX CETEH, BBOAUTCS
noHsTHe (popmManbHOTO HeMpoHa. PaccMaTpuBarOTCsl TUIIOBBIE CTPYKTYPBI ~-MHOTOCIOMHBIE U
CaMOOPTaHU3YIOIINECsS HEUPOHHBIE CETH U CBSI3b C METOJAaMH MX OOY4YCHHUSI.

— Pazoen 3. «Anzopummuueckoe obecneuenue KOHMPOIUPYEMO20 0OYYEHUS U CAMOOPSAHUIAUUUY.
PaccmaTpuBaroTcs MeToauueckue 0COOCHHOCTH OOYUEHHSI: C YUUTENIEM U 0e3 yUUTes.
[ToapoGHO paccMaTpuBaeTCst AITOPUTM 0OOPATHOTO PACIPOCTPAHEHUS OIIMOKH M aJITOPUTMBI
camoopranuzanuu. OCBemarTcs METOAUYECKUE BOIIPOCHI IIOATOTOBKU UCXOAHBIX JAHHBIX U
paccMaTpUBAIOTCS IPUMEPHI PEIICHUSI TPUKIIAIHBIX 3a/1a4 KJIacCU (PUKAIUU U
ABTOMATUYECKOW KJIaCTePU3AIUU.

—  Pa3zoen 4. «CogpemenHbie s3bIKU NPOSPAMMUPOBAHUS U UHCMPYMEHMATbHbIE CPEOCEA
MOOeNUPOsanUss U pa3pabomKu nPOSPAMMHO20 obecneyeHus s 3a0a4 MAWUHHO20 00YYeHUs .
Jlaetcs 00630p MpOTPaMMHBIX CPEACTB IS PEIICHUs 3a/1a4 MAITUHHOTO OOYyUeHUs U
ouobauorek TensorFlow, Theano, Torch.

—  Paszoden 5. «Cospemennvle mexHor02uu paspabomxu npoepamMmHo20o obecnedeHus Ha npumepe
pewenus 3a0ay MawuHo20 00Y4eHUs C UCHONb308AHUEM A3bIKA npoepammuposanus Python u
oubnuomexu TensorFlowy. PaccMaTpuBaroTCs MPAKTUUYECKUE BOIIPOCHI TEXHOJIOTUH
pa3paboTKU MPOrPaMMHOTO 00ECTIeUSHHUS:



— VYcranoska Python, pa6ora c Jupiter Notebook., ocHOBBI mporpamMmmupoBanus Ha Python,
paboTa c TMIIaMu JaHHBIX, OubOnroTeka NumPy;

— VYcranoska Oubanorexku o6uonuoreku TensorFlow , ee Ha3HaueHUE U BO3MOXKHOCTH;

— TexHONMOrUM MPOrpaMMHOM pa3zpaboTKK OMHAPHBIX U MHOTOKJIACCOBBIX
Kiaccu(ukaTopoB. Penienne npukitagHpIX 3a1a4 KIacCH(PUKAINN JAHHBIX, TPOSKTHPOBAHNE
MIPHU3HAKOB.

— TexHONIOTUH MPOTPAMMHO pa3paboTKu pa3OMeHHs MacCUBa JAHHBIX 110 METOIUKE
aJIaTHBHOTO pe30oHaHca. Pemenne npukiagHbiX 3ajad aBTOMATHIECKOH KITacTepU3aIlyst
JTAHHBIX.

— Texnonoruu riryobokoro o0ydenus Ha 0a3e CBEpTOYHBIX ceTel. Peanmm3ammst cBepTOYHOIMA
cetu B TensorFlow. IloaroroBka HCXOIHBIX AaHHBIX, CO3aHKUE (PUIBTPOB U CIOEB
noaBeIOOpKU. O0yueHue kinaccudukaropa, oreHka 3GPEeKTUBHOCTH.

11.2. Metoauueckie yKa3aHus Uil OOydarolMXCs IO YYacTHIO B CeMuHapax (e
npeoyCMOMmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroauueckne yKa3aHWs Ui OOYYaIOUIMXCS MO TPOXOXKACHUIO TMPAKTHYECKHX
3aHATHH (He npedycmompeno yuebHbiM NAAHOM NO OAHHOU OUCYUNIUHE)

11.4. Meroauueckue yka3zaHus Ui OOYyYaroIIMXCS MO BBINOJHEHUIO JabOpaTOPHBIX
paboT (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xoxe BwImonmHeHWs 1a0OpaTOPHBIX pabOT OOy4arouuics TOJDKEH YriIyOuTh H
3aKpeNUTh 3HAHUS, MPAKTUYECKHE HABBIKW, OBJAJIETh COBPEMEHHOW METOIMKON M TEXHHUKOM
HKCIEPUMEHTa B COOTBETCTBHUM C KBAIU(DUKAIIMOHHON XapaKTEpUCTHUKON 00ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 3KCIIEPUMEHTAIBHO-TIPAKTHYECKON, pacuyeTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOTIPUSATHI.

BrimonHenne mabopaTopHBIX pabOT 0O0yJaromuMcs SIBISIETCS HEOTHhEMJIEMOW YacThIO
W3YYEHUS JUCIHUIUIMHBI, ONpenesiseMoi ydeOHBIM IUIaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBarOINM pPEIIeHUE CIEAYIOUUX OCHOBHBIX 3a/1a4 00y4aroerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA IMPOIECCOB, SBIEHUI U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIUILINHBL,

— 3aKperuieHue, Pa3BUTHE U JIeTAlM3alMsl TEOPETUUYECKUX 3HAHHM, IMOJIyYEHHBIX Ha
JEKIUSAX;

— TOJy4eHHe HOBOM MH(OpMAaLNK [0 U3y4aeMOU AUCLIUILIIHNHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENBHOW  paboTel ¢ 1abOpaTOPHBIM
o0opynoBaHueM U PUOOPaMH.

3ajlanue u TDC6OBaHI/I${ K IIPOBCACHHNIO Ha6ODaTODHLIX Da6OT

Jlabopamopuas paboma Nel
Texnonoruu ycranoBku cpenctB  Python wu  Tensorflow mom — pa3indHbIME
OTIEpAIlMOHHBIMHU CHCTEMaMHU.

Jlabopamopnas paboma Ne2
TexHonorMM WCHONB30BaHUS OOOJIOYKH $I3bIKA MporpamMMupoBaHusi Python, cpembt
Jupiter Notebook, 6ubarorexk NUmPy u TensorFlow.

Jlabopamopnas paboma Ne3

Texnomorus HpOFpaMMHOﬁ peamsann Jjid pClICHUA 3aJa4n KJ'IaCCI/I(bI/IKaL[I/II/I JaHHBIX
MCTOJAOM KOHTPOJIHUPYEMOI'O O6y‘-ICHI/ISI C UCIIOJIb30BAHUEM A3bIKa MTPOTpaMMHUPOBAHUA Python B



obmaunoi cpenae Google Colab. BapuanTel MCXOAHBIX JaHHBIX COACPIKATCS B METOAMYCCKHX
yKa3aHHUsX K BBIIIOJTHEHHIO JTa00PaTOPHOM PabOTHI.

Jlabopamopnas paboma Ne4

TexHoJIOTHMH TIPOrpaMMHOW peaiu3alui pa3OMeHHs MacCHBa JAHHBIX Ha KJIAacTephl C
UCIIOJIb30BAHUEM sI3bIKA ITporpaMMupoBanus Python. BapuaHTel HCXOMHBIX JAHHBIX COJCPIKATCS
B METOJJMUYECKUX YKa3aHUSIX K BBIIOJIHEHUIO JIAOOPATOPHOU PabOTHI.

Jlabopamopuas paboma Ne5

TexHoJIOTMH TPOTrPaMMHOM pa3pabOTKU TpOLEAYp MIyOOKOro OOYydYeHHs CBEPTOUHOM
CEeTH C MCHOJIb30BaHMEM si3biKa mporpamMupoBanus Python u TensorFlow B oGnaunoii cpene
Google Colab. BapuaHTbl HMCXOIHBIX JAaHHBIX COJCPIKATCS B METOJIUYECKHX YKa3aHUAX K
BBITIOJTHEHUIO JTA00PaTOPHOU pabOTHI.

Crpykrypa u dhopMma otdera 0 1a00paTtopHOii padbore
— TuryneHsli aHUCT.

— Conepxanue.

— lesnb KypcoBOro NpOEKTUPOBAHHSI.

— Bapuanr 3ananus

— Tlopsimok BeITOMTHEHNUS PaOOTH B COOTBETCTBUE C MHAWBUYAIbHBIM 33/1aHUEM

— CxpuHIIOTHI BRINONMHEHHBIX B Excel 3amanmii ¢ mosicHeHneM, KakuM IMEHHO 00pa3oM ObUIH
WCTIOJIb30BaHbl BCTPOEHHBIE (DYHKIIMK MPOIIeccopa.

— BrIBoas! mo nponenanHoii padote.
— CIHUCOK HCTIONTb30BaHHOM JTHTEPATYPHI.

TpeboBanus k oopmIIeHIIO OTYETA O JIaOOpaTOPHO paboTe

Otuer o mabGopaTopHOH paboTe ohOpMIISETCS B COOTBETCTBHH C TpPEOOBAaHUSMHU IO
oopmnenmro TekcToBIX HoKyMeHTOB 1o ['OCT 7.32-2017. Be3ycinoBHBIM TpeOOBaHHUEM K TEKCTY
oT4eTa SBIAETCS COONIONEHUE MPaBHJ T'PAaMMATHKH M CHHTAKCHCA PYCCKOro s3bika. Dopmyssl,
BKJIIOYaeMbIe B TEKCT, PACCMATPHUBAIOTCS KaK YaCTH NPEATIOKEHHUS, Ha HUX PacIpOCTPAHSIOTCS
OOILIETPUHSATHIE 3HAKN TPEIHHAHUS.

Jlis Habopa TekcTa peKOMEeHIyeTcsl ueoiib3oBath mpudT Times New Roman, pasmep — He
6onee 14 myHKTOB, 6€3 BBIIEICHUS U C BBIPABHUBAEM I10 IIUPHHE.

B coorBerctBum ¢ T'OCT 7.32-2017 Bxito4eHHbIE B pabOTy CTpaHMIIBI TEKCTa,
WUTIOCTpAIMK, TaONWIBl W PAaCHeyaTKH C KOMIIbIOTEpa JOJDKHBI COOTBETCTBOBAaTh (opmary A4
(210*297 MM) ¢ cobmoaeHreM CIEAYIONIMX pa3MepoB ToJeH: mpaBoe He MeHee 10 MM, BepxHee U
HIwKHee He MeHee 20 MM, 1eBoe He MeHee 30 MM.

CrpaHHIbl C TEKCTOM CJEIyeT HyMepoBaTh apaOCKuMH IM(paMu, coONronas CKBO3HYIO
HyMEpaIHio 1o BceMy TeKCTy. Homep CTpaHHIIBI MPOCTABISETCS B HWKHEW YacTH JIUCTA B LIEHTpPE
0e3 TOUKM B KOHLIE. TUTYIBHBIN JIMCT BKIIOYAIOT B OOIIYI0 HYMEPALHIO CTPAHUI] padOTHI, HO HOMEP
CTpaHMIIBI HA HEM HE MPOCTABIISIETCS.

WnmocTpanust JOIKHBI pacrioyiaraThCsi HEMOCPEACTBEHHO IIOCIE TEKCTa, B KOTOPOM OHHU
YVIIOMHHAIOTCSl BIIEPBBIE, WM Ha cJlexyrouleid crpanune. MIumocTpanud HMET CKBO3HYIO
HyMEpaIHio, MOT'yT UMETh Ha3BaHHs M MOSCHSIOIINE JaHHbIE (TOAPUCYHOUHBIE MOANUCH). Homep u
Ha3BaHUE IMMOMEIIAIOT HIDKE WIUTIOCTPALUHM B cepeauHe cTpoku (Hampumep, «Puc. 1 — CxpuHIIOT
TaOJHIIBI C BHIMOIIHEHHBIM 3aJlaHueM»). Homep ¥ Ha3BaHHME WILIIOCTPALMU BBIMOJHSETCS mpudToM
(1 pazmMepoM) OCHOBHOTO TEKCTA.

Ha Bce wmroctpanuu JODKHBI OBITH CHENAaHBl CCBUIKM B TEKCTE JIO TEPBOTO IMOSBICHHS
pucyska. [Ipu ccbuike crieayer mucarth ciioBo «PUCYHOK» ¢ yKazaHHEM ero HoMepa.

[IpaBuna opopmienus OuOMMOrpahUIEecKux CCbUIOK PErIAMEHTUPYIOTCS B COOTBETCTBUU C
I'OCT P 7.0.5 2018. Ccbulku Ha HMCTOYHHMKH CIIEAYEeT YKa3bIBaTh IIOPSIKOBHIM HOMEPOM B
KBaJPaTHBIX CKOOKaX MO CIHCKY MCTOYHHUKOB. CBeleHUs 00 MCTOYHUKAX CIEAYeT pacmojaraTh B
MIOPSIZIKE TIOSIBJICHUSI CCBUTOK Ha ICTOYHUKH B TEKCTE PabOThI 1 HyMEpOBaTh apaOCKuMu HUu(ppaMu.




11.5. Meroauueckue yKazaHus s OOYYAIOIIMXCS IO IPOXOXKAECHHUIO KypCOBOIO
MPOCKTUPOBAHUS/BBINIOJIHEHHUSI KYPCOBOM pabOThl (He npedycmompeHo yueOHbiM HAAHOM NO
OaHHOU oucyuniune)

11.6. Meroauueckue ykazaHHs Ui 0OyJaroUUXcsl MO MPOXOXKICHUIO CaMOCTOSITEIbHOM
paboThI

B xoze BBITIONHEHUS CaMOCTOSTEIBHONW pa0OThI, 0OYUYAIONTUICS BBIMIOJHSIET paboTy 1O
3aJIaHUI0 U IIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0€3 ero HernocpeCTBEHHOIO
y4acTusl.

Jnst oOyyaromuxcss 1Mo 3a04HOH (opme 0oO0ydeHusi, CaMOCTOsITeNbHas paboTa MOXKET
BKJIIOYATh B C€0s1 KOHTPOJIBbHYIO PaboTy.

B mpomecce BBIMOJHEHUS CaMOCTOSTENLHONW paboThI, y oOydaromerocst GopMHpYeTCs
1enecooOpa3Hoe MiIaHUpOBaHUE pabOYero BpeMeHH, KOTOPOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMATH3allUU NMPUOOpETaeMbIX 3HaHHM, 0OecreunBaeT BBICOKUMN
YpPOBEHb YCIEBAEMOCTH B MEpUOJ OOY4YEeHHs, MOMOTaeT MOJYYUTh HABBIKU IOBBIIIECHUS
po¢heCcCHOHANTBHOTO YPOBHSI.

MetonuueckumMi ~ MaTepuajgamMH,  HalpaBiSIONIMMU  CaMOCTOSITENbHYIO  paboTy
00yJarOIINXCSISIBIISFOTCS:

—  y4eOHO-MEeTOIMYECKHU MaTepual Mo AUCLIUILIIUHE,

— METOJIUYECKHE YKA3aHHs IO BBITIOJHEHUIO KOHTPOIBHBIX PabOT (11 00yJaronuxcs
10 3a04HOM hopme 0OyueHus).

11.7. Meroaudeckue yKazaHWs JJIg OOYyYaIOMIUXCA 1O TMPOXOXKJACHHUIO TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MNPEAyCMATPUBAET KOHTPOJb KadecTBa 3HAHUMU
oOyyaronuxcs, OCyIIECTBISIEMOTO B TEUEHHE CEMECTpa C LIEJIbI0 OLIEHUBAHUSA XOJa OCBOCHHUS
JTUCHUIUIAHBI.

11.8. Meroanveckue ykazaHUs JUIsl OOYYAIOIMIMXCS MO MPOXOXKICHUIO MPOMEKYTOUHON
aTTeCTaluu.

[Ipomexyrounas  arTectanus  OOydaloIIUXCsl  MpeAyCMaTpuMBaeT  OIICHMBAHHE
MIPOMEXYTOYHBIX U OKOHYATEIbHBIX PE3ylIbTaTOB 00y4eHHUs Mo AucuuiuinHe. OHa BKIIIOYAeT B
ceost:

— o9Kk3aMeH — (opma OLIEHKM 3HaHUM, NOJYyYEHHBIX OOydalolmUMCi B IPOLECCE
M3YYEHHUS BCEH NUCHUIUIMHBI WIA €€ YaCTH, HaBbIKOB CaMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
MPUMEHATh MX Ui PEIIeHUs MPaKTUYECKUX 3aJay. OK3aMeH, Kak IpaBujio, MPOBOAUTCA B
MEepPHOJT SK3aMEHAIIMOHHOM CECCHM W 3aBEpIIAeTCsl AaTTECTAllMOHHOM OIICHKOM «OTIHYHOY,
«XOPOILIOY, «YAOBIECTBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

Cucrema OIIEHOK MpPH MPOBEIECHUU MPOMEKYTOUHON AaTTECTAIlMH OCYILECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusmu [lonoxennii «O TekylieM KOHTPOJIE YCHEBAEMOCTH U
MPOMEXYTOUYHOM arTecTanuu CcTyAeHToB [ YAII, oOydaromuxcss 1Mo HporpamMmbl BBICHIETO
obpazoBanus» U «O MOAYIBbHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa y4eOHOW paboThI
cTyneHToB B ['YAID».



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
Kadenpsl

IToamuce
3aB.
Kadeapoit




