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1. IIEJIM OCBOEHUA

Lenp w3ydeHUs MUCHUIUIMHBI — CQOPMUPOBATH y CTYAEHTOB 3HAHUS O COBPEMEHHBIX HEHPOCETEBBIX CTPYKTypax, HX
IIPUMEHEHUH B CUCTEMaX MAIIMHHOTO 3PEHUS U HABBIK BHEIPEHUS B PEAJIbHBIC IPOMBIIITICHHBIC CUCTEMBL.

3a1auu U3y4eHHs JUCLUILINHBL:

1. O3HakOMHUTH OOYYAIOIIUXCA C METOAOJOTHEH IMpoLexyp, HEOOXOAUMBIX AN IMOATOTOBKU CPEAbl Ul Pa3BEPTHIBAHUS
HENUPOCETEBBIX AITOPUTMOB.

2. O3HakOMHTb OOY4YalOIIMXCS C OCHOBHBIMUH COBPEMEHHBIMH CTPYKTYpaMH HEHPOHHBIX CeTeil M crmocodaMu HX
MIPOEKTHPOBAHUSL.

3. HayunTs oGyuaromuxcst paboTaTh B crenpann3upoBanusix |DE 1o npoekTinpoBaHuio HEHPOHHBIX ceTeil.

4. HayunTh o0ydaronumxcsi HHTETpHpoBaTh HelipoceTeBble Mogenu B ACYTII.

2. MECTO B CTPYKTYPE OBPA30BATEJIbBHOU NTPOI'PAMMBI

Huka (paznen) OIT: | B1.B

2.1 TpeGoBaHusi K NpeJBaAPUTEIbHOM NOAT0TOBKE 00y4aI0LIUXCH |

2.1.1 | Teopus aIrOPUTMOB U CTPYKTYP JAHHBIX

2.1.2 | MoaenupoBaH#e MPOLECCOB U CHCTEM

2.1.3 | HeiipoceTeBbie CHCTEMBI

2.2 JMCUUNJIMHBI M IPAKTHKH, VI KOTOPBIX 0CBOEHUE JaHHOW THCIHILIMHLI HE00X0UMO KaK
npeauiecTBYIoLee:

2.2.1 | MammuHHOE 00yYeHHUE

2.2.2 TToaroroBka K mpolieIype 3allKThl U 3aIIUTa BBITYCKHOH KBaIM(HKAIIMOHHON pabOThI

3. AHAUKATOPBI ®OPMUAPOBAHNSI KOMIETEHLIWIA,
COBMEIIEHHBIE C PE3YJIbTATAMM OBYYEHHUS MO JUCHUTIIAHE
(VK-2; ONIK-5; OMK-9; MK-1)

OIIK-5: Cnioco6en pa3pabaTbiBaTh AaHAJTUTHYECKHE H YHCJIEHHbIEe METOAbI IPU CO3IAHUH MATEMATHYECKHX Mo/IeJIei
MAalIMH, IPUBO/IOB, 000PY10BaHHs, CHCTEM, TEXHOJIOTHYECKHX NPOLIECCOB

3HaTh: OIIK-5-31: 3uars 6a30Bbic cliou OHOIMOTEKH Keras uist IpOeKTHPOBAHUS HEHPOCETEBBIX CTPYKTYP
OIIK-5-32: 3HaTh cCOBpeMEHHbIE HEHPOCETEBbIE CTPYKTYPHI IJIsl CErMEHTAINH, ICTEKTHPOBAHMS OOBEKTOB,
ABTOHKOJIEPOB.

YMmern: OIIK-5-Y1: YMeTh BEIONpATh U UCIIONIB30BATh CTPYKTYPY HEHPOHHO CETH IJIs CErMEHTalni 00bEKTOB Ha
1300paKeHUN

OIIK-5-Y2: YMeTs BBIOUpPATh U UCIOIB30BATh CTPYKTYPY HEHPOHHOM CETH AL JETEKTHPOBAaHUA 00BEKTOB Ha
n300paKeHUN

OIIK-5-Y2: YMeTs BRIOUpPATh U HCIOIB30BATh CTPYKTYPY HEHPOHHOM CETH s MPOSKTHPOBAHMUS aBTOIHKOIepa

YK-2: CnocofeH HHTerpupoBaTh 3HAHUS W MPUHAMATDH PelIeHHsI B CJIOKHBIX CHTYaMsIX, (OPMYJIHPOBATDH CYKIEHUS
HA OCHOBE HeMoJIHOI MJIM OTPAHUYEHHOI MHPOpPMaLMH, YIPABJIATH MPOEKTOM HA BCeX ITANAX ero JKU3HEHHOr0 NHMKJIA

3HaTh: VK-2-31: 3HaTh OCHOBHBIE IIPUHIIMIBI Pa0OTHI Ha sI3bIKE porpaMmupoBanus Python ¢ HelipoHHBIME ceTsIMU
YK-2-32: 3HaTh TUIIOBBIE CTPYKTYpPHI HEHPOHHBIX CETeH
YK-2-33: 3HaTh METO/BI U aJITOPUTMBI O0YUEHHS THIIOBBIX CTPYKTYP HEHPOHHBIX ceTei

YmeThb: YK-2-Y1: YMeTs 00y4aTh CHHTE3UPOBAHHYIO HEHPOHHYIO CETh MOCPEACTBOM THIIOBOTO AITOPUTMa 00YUIEeHUs

IIK-1: Cioco6HOCTH:

NPOBOIMTH AHAJIU3, CHHTE3 U ONTHMHU3AIHUIO NIPOLECCOB ABTOMATH3ALMH, YIIPABJIEHUS NPOU3BOACTBOM, :KH3HEHHBIM
IMKJIOM NPOAYKIUHU U ee KA4eCTBOM HA OCHOBe IP00/JIeMHO-OPHEHTUPOBAHHBIX METO/10B, B TOM YHCJIe, METO0B
HMCKYCCTBEHHOI'0 HHTEJLJIEKTA

MPOBOMTHL MaTeMaTHYeCKoe Mo/ieJIHPOBAHHUe NMPOLIecCOB, 000PYA0BAHMS, CPeJICTB U CHCTeM aBTOMATH3AIINH,
KOHTPOJIsl, IMaTHOCTHKH, HCIILITAHUI ¥ YIPABJICHHUS C HCIO/Ib30BAHHEM COBPeMEeHHBIX TeXHOJIOTHii HAYYHBIX
uccae10BaHui

pa3padatbiBaTh cTpyKTYpy ACYTII (ACVYII), opranusanuonnoe, uHGpopManuoHHOE, ATTOPUTMHYECKOE U
NporpaMMHoe ofecre4eHne cpecTB U CHCTeM aBTOMATH3AalUU M YIIPABJICHUS

BBINOJHATh AHAJIN3 COCTOSIHUSA M AHHAMHUKH (PYHKIIMOHUPOBAHHS CPeCTB H CHCTEM aBTOMATU3ALUU, KOHTPOJIH,
JUATHOCTUKH, HCTIBITAHUI U YNIPABJIEHUs KA4eCTBOM NPOAYKLIHH, METPOJOrH4eCKOro 1 HOpMATUBHOIO 00ecnevYeHust
NMPOU3BOJCTBA

YMmerhb: [K-1-Y1: YMeTs NOAKIIOYATh BUACOKAMEPY W CHUMATh C HEEe BUICOMOTOK JJISI MOCIEAYIOmIei 00paboTKH
[IK-1-Y2: YMmers paboTaTh B CHEIUATHM3HPOBAHHBIX MPOTPAMMHBIX CpeJlax Uil MPOEKTUPOBAHUS HEHPOHHBIX
ceTell M HeMPOCETEBBIX CHCTEM MPOMBIIIICHHOTO 3peHHS

Bianers: [1K-1-B1: BnageTs HaBBIKOM HCIIOJIb30BAHUS IPOrPAMMHBIX CPEACTB U HABBIKAMHU NIPUMEHEHUSI COBPEMEHHON
BBIYMCIIUTEIBHON TEXHUKH JUIs pa3pabOTKH i MOJACIUPOBAHNS HEHPOCETEBBIX CHCTEM.
[TK-1-B2: Bnageth HaBBIKOM HHTETPUPOBATh HeiipocereBble Moean B ACYTIL

OIIK-9: Cnoco0en mpeAcTaBJIsITh Pe3yJbTaThl HCCJIeJOBAHUS B 00J1aCTH MAIINHOCTPOEHHs B BH/le HAYYHO-
TeXHHYECKHX 0TYeTOB U MyOJIHKALMIi, HHTeTPUPOBATH 3HAHUS U NPHHAMATDH PelIeHUS B CJI0KHBIX CHTYaIHsX,
(opmysMpoBaTh CykK/IeHHs HA OCHOBE HEMOJHOM WJIM OrPaAaHUYEeHHOH HH(pOpMaLMu, BKIIOYAS COUMAIBHYI0
THYECKYI0 OTBETCTBEHHOCTh

3HaTh: OIIK-9-31: 3uars Hayunsle 6a3bl qanHbix: PUHL, Scopus, Web of science

OIIK-9-32: 3Hath snmekTpoHHO-61bmoTeunbie cucteMsbl (OBC): anekrponnyto 6udmorexy HUTY «MUCuC»,
IEKTPOHHYI0 OUONHOTEUHYIO cucTeMy «Y HuBepcuterckas oubdnmnorexka» ONLINE,

Hay4HYI0 3JIeKTpoHHYI0 Oubnnoreky eLIBRARY.RU, google scholar.




Ymerh: OIIK-9-Y1: YMmeTs ucnonb3oBath B cepe cBoeit npodeccHoHanbHOil AesTeNbHOCTH pecypesl github.
4. CTPYKTYPA U COAEP)KAHHUE
HaumeHnoBaHnue Jlureparypa
Kon KoumnyecTBo U
pa3iesioB U TeM /BUJ Cemectp Komnerenuuu IIpumeuanue
3aHATHSA 4acoB 3JIEKTPOHHbIE
3aHATHA/
pecypcbl
Paznen 1 2 Tekyumit
KOHTPOJIb:
YCTHBIH ompoc,
TECT, KypcoBast
pabota
11 Hacrpotika paboueit 2 8 OIIK-5-31, J1.1, Texymuit
cpesl /mp/ OIIK-5-32, 1.2, KOHTPOJIb:
VK-2-31, 13, YCTHBIH 0mpoc
IK-1-Y1, 14,
OIIK-9-V1 J2.1,
122,
23,
J3.1,
J133
1.2 Hacrpoiika okpyxeHus 2 4 OIIK-5-31, 1.1, Texymumit
quist pabotet Ha GPU /mip/ OIIK-5-32, J11.2, KOHTPOJIb:
VK-2-31, 1.3, YCTHBI 0mpoc
IK-1-Y1, 14,
OIIK-9-V1 J2.1,
122,
23,
J3.1,
J33
1.3 2 8 OIIK-5-31, J1.1, Texymuit
OIIK-5-32, JI1.2, KOHTPOJIb:
OIIK-5-V1, J13, YCTHBIH 01Ipoc,
VK-2-31, JI1.4, TeCcT
CerMeHTanus 00bEKTOB VK-2-32, J12.1,
/mp/ YK-2-33, 122,
VK-2-Y1, 23,
IK-1-¥2, J3.1,
OIIK-9-31, J33
OIIK-9-32
1.4 JlerexTupoBaHue 2 8 OIIK-5-31, J1.1, Texymuit
00BeKTOB /mIp/ OIIK-5-32, 1.2, KOHTPOJIb:
OIIK-5-Y2, 13, YCTHBIH 01Ipoc,
VK-2-31, J11.4, TeCcT
VK-2-32, J2.1,
VK-2-33, 22,
VK-2-Y1, 23,
IK-1-¥2, J3.1,
OIIK-9-31, J33
OIIK-9-32
15 BriBog Mozeneit B 2 6 TIK-1-V1, JI1.1, Texymunit
production /mp/ IK-1-V2, 1.2, KOHTPOJIb:
[IK-1-B1, J11.3, YCTHBIN OTIPOC
IK-1-B2, 14,
OTIK-9-V1 J2.1,
122,
23,
J3.1,
J133
1.6 ABTO3HKOAEPEI /TIp/ 2 6 OIIK-5-31, JT1.1, Texymuit
OIIK-5-32, J11.2, KOHTPOJIb:
OIIK-5-V¥3, J11.3, YCTHBII Ompoc,
VK-2-31, JI1.4, TECT
YK-2-32, 2.1,
VK-2-33, 122,
YK-2-V1, J12.3,
[K-1-Y2, J3.1,




OIIK-9-31, JI13.3
OITK-9-32
1.7 IToaroroska K 2 68 OIIK-5-31, 1.1, Tekyumit
BBITIOJTHEHHIO OIIK-5-32, J11.2, KOHTPOJIb:
MPaKTHYECKUX 3aHATHH, OIIK-5-VY1, JI1.3, YCTHBII onpoc,
KypcoBoii pabote /cp/ OIIK-5-Y2, 14, KypcoBas pabora
OI1K-5-¥3, J2.1,
VK-2-31, J12.2,
VK-2-32, J12.3,
VK-2-33, JI3.1,
VK-2-V1, J13.2,
TIK-1-V1, JI3.3,
TIK-1-¥2, J134
TIK-1-B1,
TIK-1-B2,
OI1K-9-31,
OI1K-9-32,
OIIK-9-V1
1.8 2 36 OIIK-5-31, JI1.1,
OI1K-5-32, J1.2,
OIIK-5-VY1, J1.3,
OIlK-5-¥2, J114,
OI1K-5-Y3, J2.1,
VK-2-31, J12.2,
VK-2-32, J12.3,
Yacel Ha KOHTPOJIb VK-2-33, J13.1,
/KoHTpoJib/ VK-2-V1, J13.2,
TIK-1-Y1, JI13.3,
TIK-1-¥2, J13.4,
TIK-1-B1, 2.1,
TIK-1-B2, D.2,
OIIK-9-31, 2.3
OI1K-9-32,
OIIK-9-V1

5. ®OHJ1 OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpocsl /st CaMOCTOSITEJIbHOI MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLEHKOi)

5.1.1. IlepeyeHb KOHTPOJIBHBIX BONPOCOB, HCMOJIB3YeMBIX MPH (JOPMHPOBAHNH IK3aMeHANIMOHHBIX ONJIeTOB
(MpOMesKyTOUYHBbII KOHTPOJIb yCIIEBAEMOCTH)

Pazgen 1.

1.

Hactpoiika paboueii cpeas! (OIIK-5-31, OIIK-5-32, YK-2-31, I[IK-1-V 1, OIIK-9-V 1)
a. Co3zmaHue OKpyXeHHs
b. Cosmanue mpoekra B pycharm
c. Pasmemenune npoekra Ha github
Hacrpoiika okpyskenus aist padotst Ha GPU (OITK-5-31, OIK-5-32, YK-2-31, TIK-1-V1, OIIK-9-V 1)
a. CootsetctBue Bepewuii tensorflow, pytorch, python, cuda, cudnn
b. Vcranoska VisualStudio community (Desktop development with C++) wim
c. Hacrpoiika nyTeii k marikam cudnn
d. 3amyck npoekra Ha GPU
CermenTtanus 06bekToB (OI1K-5-31, OI1K-5-32, OIIK-5-V 1, YK-2-31, YK-2-32, VK-2-33, YK-2-V1, [1K-1-¥2, OI1K-9-31,
OITK-9-32)
a. 3makoMmcTBO ¢ Gubnmorekoit Segmentation models
b. Pasmerka dororpaduii moa cerMeHTAIHIO
C. Opranu3zanms Koja AJs 3aITycKa CerMeHTalun
d. I'enepaTop moaauu nmotoka daiiaos 1y o6ydenus Ha Yield
e. OOydeHue ceTH I CETMEHTalu 00BEKTOB
f. TectupoBaHue ceTu. Pa3meTka TeCTOBOro n300paxeHus
g. CermeHTanus pacTeHUH Ha U300paKEHUN
JetexkTupoBanue 00bekToB (OIK-5-31, OIIK-5-32, OIIK-5-Y2, YK-2-31, VK-2-32, YK-2-33, YK-2-V 1, [1K-1-Y2, OIIK-9-
31, OITK-9-32)
Hcropust pa3BuTHs MoAeel Juis 1eTeKTUPOBaHHUS OOBEKTOB
Konuennus Yolo
Bunsl pazmerok
Pa3merka doTorpaduii nox gereKTHpoBaHue

oo oTw




Hacrpoiika npoexra mist Yolos
OOyuenue ceTu
TectupoBaHue cetu
. HderextupoBanne nudp Ha H300paKCHUU
5. BwsBox mozeneii B production (TK-1-Y1, MK-1-Y2, IK-1-B1, [IK-1-B2, OIK-9-V 1)
a. CobeM BuzieonoToka ¢ kamepbl. Packanposka. CO0pKa KaJpoB B BHIEO
b. Hurerpanus notoka ¢ kamepsl 8 HC mpoekr
C. 3amyck Momenu Ha GecIuiaTHOM cepBepe ¢ momorsio oubnmorek flask u request
d. Docker-konTeitneps.
e. Docker. Co3nanme kouTeiinepa st Web-npunosxenus.
6. AsrtosrKOAepH! (OIIK-5-31, OIIK-5-32, OIIK-5-Y3, YK-2-31, VK-2-32, YK-2-33, VK-2-V1, [IK-1-Y2, OIIK-9-31, OIIK-9-
32)

SQ = o

Bunas! aBTOHKO1IEpOB

Peanmzanus 1-d, 2-d, LSTM aBrosHKOIEpOB.

IMoaxon K BEISBICHUIO aHOMAITHIA B CHTHAJIE Ha 0a3e aBTOIHKOAEpa
OmpeneneHue Opaka B U300paXKeHUSX IITPUXKOJIOB.

oo oTe

5.1.2. [lepevyeHb KOHTPOJBHBIX MPAKTHYECKHX 32/1aHMI{, HCII0JIB3yeMbIX NP (POPMHPOBAHUHU IK3aMeHAIMOHHBIX ONJIETOB
(IpOMesKyTOUYHBII KOHTPO./Ib YCIIEBAEMOCTH)
(YK-1-31, VK-1-32, [IK-1-V1, TIK-1-B1)

e. Hamucate nporpaMmy, peaqu3ymoly0 HEMPOHHYIO CETh NMPSIMOT0 PaclpoCTpaHEeHus ¢ 3 BXoJdamu, 1- M
CKPBITBIM CJI0€M, 2 BBIXOJAHBIMU HelipoHamMu. DYHKIIMSA aKTUBAIMH B CKPBITOM CJIO€ IIOPOTOBasi, B BEIXOJHOM
JIMHEHHasl.

f. Hanmcats mporpammy, peani3yronlyr0 HEHPOHHYIO CETh MPSIMOTO PACIPOCTPAHCHUs ¢ 5 BXodamu, 1- M
CKPBITBIM CJI0€M, 2 BEIXOJAHBIMH HelipoHaMu. DyHKIIMS aKTUBAIIMH B CKPBITOM CJI0€ IIOPOTOBasi, B BHIXOTHOM
JIMHEHHasl.

0. Hamucars mporpamMmy, peaqu3ylonlyto HEHPOHHYIO CETh MPSIMOrO pacnpocTpaHeHus ¢ 3 BXodamu, 1- M
CKPBITBIM €J10€M, 4 BEIXOAHBIMH HelipoHamMu. DyHKILKS aKTUBALMK B CKPBITOM CJI0€ IIOPOrOBasi, B BEIXOJIHOM
JIMHENHasl.

h. Hamucats nporpamMmy, peanu3ymolyl0 HEHPOHHYIO CETh MPSMOrO pachpocTpaneHus ¢ 1 Bxogamu, 1- M
CKPBITBIM CJI0€M, 2 BBIXOAHBIMH HelipoHamu. DyHKLKS aKTUBALMK B CKPBITOM CJI0€ IIOPOroBasi, B BEIXOJIHOM
JIMHEHasl.

i. Hamucars mporpamMmy, peanu3yroly0 HEHPOHHYIO CETh MPSMOTO PACIPOCTPaHEHUS C 3 BXomamu, 1- M
CKPBITBIM CJ10eM, 4 BEIXOJAHBIMU HelipoHaMu. DYHKIIHS aKTUBAIMH B CKPBITOM CJIO€ IIOPOTOBasi, B BEIXOJHOM
JIMHENHasl.

HamucaTte nporpamMmy, pealn3yroLyr0 HEHPOHHYHO CEThb
CKPBITBIM CJIO€M, 2 BBIXOJHBIMH HeWpoHamu. DyHKIUSA
TaHI'€HC, B BBIXOJAHOM JINHEHHASL.

MPsIMOTO PACIpPOCTpaHeHus ¢ 3 BXoaamu, 1- M
aKTHUBAllMd B CKPBITOM CJIO€ THUMNEPOOTUYEKUN

k. Hamucatp mporpaMmy, peaju3yrOIIyl0 HEHPOHHYIO CETh NPSAMOrO PACIPOCTPAHEHUS C 5 BXomaMmu, 1- M
CKPBITBIM CJIOEM, 2 BBIXOAHBIMH HeifipoHamH. DyHKIMS aKTHBAIMK B CKPBITOM CJIO€ THIIEPOOIMUCKHH
TaHT€HC, B BEIXOJJHOM JIMHEHASI.

|.  Hamucate nporpamMmy, pealu3yroIyl0 HEHPOHHYIO CETh MPSMOro PaclpoCTpaHeHHs ¢ 3 BXoxamu, 1- M
CKPBITBIM cJIoeM, 4 BBIXOAHBIMH HeifipoHamH. DyHKIMS aKTHBAIMK B CKPBITOM CJIO€ THIIEPOOTMUCKHH
TaHI'€HC, B BBIXOJHOM JINHEHHASL.

m. Hanwmcats mporpamMmy, peanu3yIoIyl0 HEHpOHHYIO CeTh NMPSAMOTO paclpocTpaHeHHus ¢ 1 BxomamH, 1- M
CKPBITBIM CJIO€M, 2 BBIXOJIHBIMH HeWpoHamH. DYHKIHSA aKTUBAIlMM B CKPHITOM CIIO€ THUIEPOOINYEeKHH
TaHI'€HC, B BBIXOJHOM JIMHEHHAS.

n. Hanmcats mporpamMmy, peanu3ylOIyl0 HEHPOHHYIO CETh MPSAMOTO paclpoCTpaHeHHA ¢ 3 BXoaamu, l- M
CKPBITBIM clI0eM, 4 BBIXOJIHBIMH HelpoHamu. DyHKIMS aKTHBAIlMM B CKPHITOM CIIO€ THUIEPOOIHICKHHA
TAHTEHC, B BEIXOJJHOM JINHEHHAas.

0. Hamucare nporpammy, peanusyrouly:0 HEHPOHHYIO CEThb INPSIMOI0 PacHpOCTpaHEHHs ¢ 3 BXoJaMmu, 1- M
CKPBITBIM CIIO€M, 2 BBIXOJHBIMU HelipoHamMu. DYHKIUS aKTUBALUM B CKPBITOM CJIO€ CUTMOMJAJIbHAs, B
BBIXOJIHOM JIMHEITHas.

p. Hamucate nporpammy, peanusyoUly:0 HEHPOHHYIO CEThb HPSIMOIO PacHpOCTpaHEHHs ¢ 5 BXoJamu, 1- M
CKPBITBIM CIIO€M, 2 BBIXOJHBIMU HeilpoHamMu. DYHKIUS aKTUBALMM B CKPBITOM CJIO€ CUTMOMJAlIbHAs, B
BBIXOJHOM JIMHEHHAS.

g. Hamucate mporpammy, peanm3yronIyl0 HEHPOHHYIO CETh MPSIMOTO PAaCIpOCTPaHEHHUsS ¢ 3 BXogamH, 1- M
CKPBITBIM cJI0eM, 4 BBIXOJHBIMHU HeiipoHamu. OYHKIUS aKTHBAIlMM B CKPBITOM CJIO€ CHTMOWJANIbHAs, B
BBIXOJHOM JIMHEHHAS.

r. Hammcats mporpamMmy, peann3ylOmIyl0 HEHPOHHYIO CETh NMPSAMOTO pacmpocTpaHeHHs ¢ | Bxomamu, 1- M
CKPBITBIM CIIO€M, 2 BBIXOJHBIMU HeilpoHamMu. DYHKIUS aKTUBALMM B CKPBITOM CJIO€ CUTMOMJAlIbHAs, B

BBIXOJHOM JINHEHAas.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
. Kaxwue npeumymiectsa naetr npumeHerne Docker-konreitnepa?
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.

S. Hamnucate nmporpaMmy, peanu3yrollyl0 HEMPOHHYIO CETh MPSIMOI0O pPaclpoCTpaHeHus ¢ 3 Bxojamu, 1- M
CKpPBITBIM cJI0eM, 4 BBIXOIAHBIMU HelpoHamu. DyHKIMS aKTHBAIMM B CKPHITOM CJIO€ CUTMOUAANbHAs, B
BBIXOZIHOM JIMHEIHHAasI.

t. Hamnucats nporpammy, peaau3ymouyo peKyppeHTHYI0 HeIpOHHYIO CeThb ¢ 3 BXOJaMH, |- M CKPBITBIM CIIOEM,
4 BBIXOAHBIMH HelipoHaMu. DyHKIUS aKTHBALMK B CKPBITOM CJIO€ CUTMOUIAJIbHAS, B BBIXOTHOM JINHEHHAS.

u. Hamucats nporpammy, peaausyrollyo peKyppeHTHYI0 HEHPOHHYIO CeTh ¢ 5 BX0OJaMH, |- M CKPBITBIM CIIOEM,
4 BBIXOAHBIMH HeWpoHaMu. DyHKIUS aKTHBAILIMH B CKPBITOM CJIO€ CHTMOUIATIbHAS, B BBIXOIHOM JIMHEHHASL.

V. HammcaTs nporpammy, peanu3yronyro HEHPOHHYIO ceTh ceTh Xondmiaa ¢ 40 BXOIHBIMH HEHPOHAMH.

5.1.3. IlepeueHb TeCTOBBIX BONPOCOB U 3aJaHUi{, HCIIOJb3YyeMBbIX IPH OlleHKe 3HAHUIT 00y4aloIUXCsl HA YIK3aMeHe
(MPOMEKYTOUHbIH KOHTPOJIb yCIIEBAEMOCTH)

[Tonstue Heipon. Ero Marematuyeckast MOAENb.

HeiiponHas cets.

CBo¥CTBa CUTMOMJATIbHON (DYHKITMN aKTHBALUH.

HeraTuBHBII acrieKT CUTMOHMIANEHOH (QyHKIHUH.

O6nactu npumenenus HC.

OpHocnoitabie U MHOTOCHOMHBIE HC.

HckyccrBennnie Hetiponnsie cetu (MHC). [locrouncrsa u Hemocratku HOC u MHC. [IpeumyiectBa oobenqunenns HOC u
HHC.

Uro HazeBaeTcs o0yuenuem HC?

Mertozapl 00y4eHus ceTei.

O00cHOBaTh JOCTOMHCTBA M HEJJOCTATKK MeTooB o0yuenust HC.

Uro HaswiBaeTcs nepeodyuennem HC?

Cnocoonocth HC k 0606menuto. Kak ¢ TeueHrneM mporecca 00ydeHnss H3MEHSIOTCS ONIMOKa 00ydeHUs u onrbOKa 0000IIeH s,
Kakwue tpu napagurmel o0yuenus HC cymiectByroT?

K kaxoii napagurme o0ydenuss HC u mouemy OTHOCHTCSI METO OOPaTHOTO pacpOCTPaHESHHUs OIIHOKH?
IIpu KaKuX ycIoBHUSIX 00yUYSHHS MOXKET BO3HHKHYThH TaKOE SBJICHUS Kak «cTynop ooydenuss HCy, «mepeodydenne HC»?
ANTOopUTM peanu3anydi METoa OOPaTHOTO PACHPOCTPAHEHHUS OMINOKH.

CBolicTBa MeTo1a 0OPaTHOTO PACTIPOCTPAHEHHS OIIUOKH.

Yrto Takoe okpyxeHue?

Kakue npenmyiecTsa gaeT KOHIENIHs 0QOpMIISHHS IIPOEKTa Yepe3 CO3/1aHNe OKPYIKEHHs?

B uem npenmymectBo ucnons3osanust GPU npu padore ¢ HC?

Uro takoe CUDA?

Yro takoe Cudnn?

IMocnenoBarensHOCTH KOHGUTYpUPOBaHHs OKpyxkeHus nox GPU?

Uro Ha3bIBaeTCs CETMEHTANNeH?

Buasl cermenTanun?

Kakue cetn pemaror 3aaqy cerMmeHTanun?

Uro Takoe cBepTOUHAasi HEMPOHHas CETh ?

OO0yueHHe CBEpTOYHOM HEHPOHHOM CeTH.

Buns ciioeB cBepTouHoii cetu?

Kaxkne BU/IBI CBEPTOUHBIX CETEH UCMONB3YIOTCS AT AETEKTHPOBAHUS ?

UeM xapakTepu3yeTcs 3agada JeTeKTHPOBAHUS 00BEKTOB?

Uro Takoe cepuanuzanus?

®dopwmar BeBoga cetu Yolo 5.

Opranuzarums ooMeHa nHdopmaruu yepes 6udiamorexu flask u request.

UYro naseiBaercst Docker-konreiinepom ?

KakoBa cTpykTypa ceTn aBTo3HKOoAepa’?

Kaxkne BuBI aBTO3HKOIEPOB BBI 3HaeTE?

Uro Takoe JATeHTHBIHA CIIOH, KaKyl0 ()YHKIIUIO OH BBIITOJIHSET?
[puntmn npeobpa3zoBaHust HHPOPMAIHU B aBTOPHKOZEPE.
Uro Ha3biBaeTCsl 00yJaroiel BRIOOPKOii?

B KakoM COOTHOIIIEHHHU IEIUTCs 00ydJaroias BEIOopka?
Ha xakue yactu nenurcs oOydaromiasi BHIOOpKa, PUYHHEL?
Heraruenble acniekTs! iepeodyueHus HC?

Dddexr 0606meHuss HC?

Uro takoe Dropout.

Uro takoe Dense.

Yro Takoe 1D-convolution layer.

Yro Takoe 2D-convolution layer.

st gero ucnosbdyercst Gan cetb.

5.2. IlepeueHb padoT, BHINOJIHSEMbIX N0 THCIHILIHHE

B npouecce n3yuenust aucuuminHbl «HelipoceTeBble TEXHOJIOTHM B NMPUKIAAHBIX 33[a4ax» OOYYaroUIMHCS TODKEH BBIIOJIHHTH H

3alMTUTh.
5.2.1. IPAKTUYECKUE PABOTHI:




5.2.1.1. Tlpakruueckoe 3austre Ne 1 (OITK-5-31, OIIK-5-32, YK-2-31, [1K-1-V 1, OIIK-9-V1)
Tema: Hactpoiixa paboueii cpenpl

Bompocst st 3amutsr (OITK-5-31, OIK-5-32, YK-2-31, [1K-1-V 1, OIIK-9-V 1)

B dem nocrouncTBa s3bika Python?

Kaxkne ects npenmyIecTa B mpoektipoBannu Ha Python B cpene Google Colaboratory.

Uro Takoe OKpyKeHue?

Kakne npenmyecTsa gaeT KOHIENIUs 0QOPMIIEHHS IIPOEKTa Yepe3 CO3AaHNe OKPYKEHUS?

5.2.1.2. TIpaktuueckoe 3austue Ne 2 (OITK-5-31, OIIK-5-32, YK-2-31, [1K-1-V 1, OIIK-9-V 1)
Tema: Hactpoiika okpysxenust 1t pabotsl Ha GPU

Bompocst st 3amutsr (OITK-5-31, OIK-5-32, YK-2-31, [1K-1-V 1, OIIK-9-V 1)

B dem npeunmytectBo ucnons3zosanust GPU npu padore ¢ HC?

UYro Takoe CUDA?

Yro takoe Cudnn?

[MocnenoBaresHOCTS KOHGUTYpHPOBaHHS OKpyxkeHus nox GPU?

5.2.2.3. Tlpakruueckoe 3ausrue Ne 3 (OITK-5-31, OIIK-5-32, OIIK-5-V 1, YK-2-31, VK-2-32, YK-2-33, YK-2-V1, [1K-1-¥2, OIIK-9-
31, OIIK-9-32)

Tema: CermeHTanust 0ObEKTOB

Bomnpocst st 3amursl (OITK-5-31, OTK-5-32, OIIK-5-V 1, YK-2-31, YK-2-32, VK-2-33, YK-2-V1, [IK-1-V2, OIIK-9-31, OIIK-9-
32)

Y10 Ha3LIBaETCI CErMeHTaIen?

Bubr cermenTarpu?

Kakue cetr pemiaror 3a1a4y cerMeHTaImm?

5.2.2.4. TIpaktuueckoe 3ausrue Ne 4 (OITK-5-31, OITK-5-32, OIIK-5-Y2, YK-2-31, VK-2-32, YK-2-33, YK-2-V1, [1K-1-¥2, OIIK-9-
31, OIIK-9-32)

Tewma: JlerekTupoBanue 0OBEKTOB

Bomnpocst st 3amursl (OITK-5-31, OIK-5-32, OIIK-5-Y2, YK-2-31, YK-2-32, VK-2-33, YK-2-V1, [IK-1-V2, OIIK-9-31, OIIK-9-
32)

Uro Takoe cBepTOUHAasi HEHMpPOHHas CeTh ?

OO0yueHHe CBEpTOYHOM HEHPOHHOM CETH.

Bunei ciioeB cBepTouHoii cetu?

Kakne BUIBI CBEPTOUHBIX CETEH UCHONB3YIOTCS AT ACTEKTHPOBAHUS ?

UeM xapakTepusyeTcs 3a7ada JeTeKTUPOBAHUS 00OBEKTOB?

5.2.2.5. TIpakruueckoe 3austue Ne 5 (I[MK-1-V 1, TIK-1-Y2, TIK-1-B1, 1TIK-1-B2, OIIK-9-V 1)
Tema: BeiBog Mozeseii B production

Bomnpocsr s 3anmrer (ITK-1-V 1, 1TIK-1-Y2, I1K-1-B1, I[1K-1-B2, OITK-9-V1)

UYro Takoe cepuammnzanms?

®opmar BbIBoja ceT Y0lo 5.

Oprannzanus ooMeHa nHpopmanun yepe3 oubnmoreku flask u request.

UYro uaseiBaercst Docker-koureitnepom ?

Kakue npeumyiectsa gaet npumenenne Docker-konreiinepa?

5.2.2.6. Ipaktuueckoe 3austre Ne 6 (OITK-5-31, OIK-5-32, OIK-5-Y3, VK-2-31, VK-2-32, YK-2-33, YK-2-V1, I1K-1-V2, OIIK-9-
31, OIIK-9-32)

Tema: ABTO3HKOEPBI

Bomnpocsr mis 3auuts! (OIIK-5-31, OIIK-5-32, OIIK-5-¥3, YK-2-31, YK-2-32, VK-2-33, YK-2-V1, T[IK-1-¥2, OIIK-9-31, OIIK-9-
32)

KaxkoBa cTpykTypa cetn aBTo3HKOAEpa?

Kaxkne BuBI aBTO3HKOAEPOB BBI 3HaeTE?

Uro Takoe JATEHTHBIHA CIIOH, KaKyl0 (DYHKIIUIO OH BBIITOJIHSET?

[Mpunin npeobpa3oBanust HHGOPMAIMU B aBTOIHKOJIEPE.

5.2.4. Kypcosast pa6ora (OIIK-5-31, OIIK-5-32, OIIK-5-V 1, OIIK-5-Y2, OIIK-5-Y3, YK-2-31, VK-2-32, YK-2-33, YK-2-V1, [1K-1-
V1, IIK-1-V2, TIK-1-B1, TIK-1-B2, OIIK-9-31, OIIK-9-32, OIIK-9-V 1)
Tema: VccnenoBanne 3¢ GpekTHBHOCTH pabOThl aBTOIHKOICPOB.
3amganue:
1. O6yunTh HEHPOHHYIO CETh aBTORHKOJIEP ONTHMHU3HPOBAB 3aJaHHYIO BAPUAHTOM CTPYKTYDY.
2. CpaBHUTB pe3ynbTaT UX pabOTHI Ha TECTOBOH BEIOOPKE.
3. [ToaroToBUTH JaHHBIE  TPOTECTHPOBATH HA HEHPOHHBIX CETSAX.
Bomnpocst mis 3amutel (OITK-5-31, OIK-5-32, OIIK-5-VY 1, OTIK-5-¥Y2, OIK-5-¥3, YK-2-31, YK-2-32, YK-2-33, YK-2-V1, IIK-1-
V1, 1IK-1-V2, TIK-1-B1, TIK-1-B2, OIIK-9-31, OIIK-9-32, OIIK-9-V 1)
KakoBa cTpykTypa ceTH aBTO3HKOAepa?
Kaxwue BUbI aBTO9HKO/IEPOB BbI 3HaeTe?
[osicauTts cyTh cTpykTyphl SimpleRNN.
[MpenmymectBo cetn SimpleRNN otHOCcHTenBHO cetr Dense.
IMpenmymectBo cetrt LSTM otrOcHTenmsHO cetrr SimpleRNN.
Opranuzarnys aBTO’HKOiepa AT BOCCTaHOBIeHH 1-D maHHBIX.




Opranu3zanys aBTO’HKOAEpa A BOCCTaHOBIEHU 2-D naHHBIX.

5.2.5. JlomomHUTEIbHBIC BOIPOCH /s YCTHOTO OMPOCa B paMKax mpuema padot m.a. 5.2.1.,5.2.2., 5.2.4.

51. Ilonstue HelipoH. Ero maremarnueckas MOJETb.

52. HeiipoHnHas ceTb.

53. CpoiicTBa CHrMOMIATIBHON (DYHKITNN aKTHBAIHH.

54. O6nactu npumenenus HC.

55. Opnocnoiiasle 1 MHOrocaoitHbie HC.

56. Uckyccreennsie Heliporubie cetu (MHC). [loctonnctsa u Hemoctatku HOC u MHC. TpenmymiectBa o6beaunenns HIC u
HHC.

57. Uro Ha3zwiBaeTcs o0yuenuem HC?

58. Merojp1 00y4eHHs ceTeil.

59. O0GocHOBaTh TOCTOMHCTBA U HEJOCTATKU MeTOI0B 00y4eHuss HC.

60. Yro HazeBaercs nepeodydennem HC?

61. Cnoco6nocts HC k 0606mieHmt0. Kak ¢ TedeHneM mporiecca 00y9IeHUS] H3MEHSFOTCS OIIMOKa 00YYICHUS U ONIHOKa 0000IIeHUs.

62. Kakue tpu napagurms! o0ydenus HC cymectByroT?

63. K kakoi mapagurme o6ydennss HC u mouemy OTHOCHTCSI METO OOPaTHOTO PacIpOCTPAHEHHUS OIIHOKN?

64. TIpu KakuX yCIOBHSAX OOYUIECHHUS MOKET BOSHUKHYTh TAKO€ SBJICHHS Kak «CTymop obydenuss HCy», «mepeobyduenne HC»?

65. ANTopuTM peanu3alii MeTo1a 0OPaTHOrO PacipOCTPAHEHHUS OITHOKH.

66. CgoiicTBa MeTO/1a 0OPATHOTO PACTIPOCTPAHECHHS OLINOKH.

5.3. OueHoOYHbIE MaTePHAJIbl, HCII0JIb3yeMble IIsl IK3aMeHa (onmucaHue OMJIeTOB, TECTOB H T.IL.)

DK3aMeHaIMOHHBIN OMJIET BKIIIOYAeT B cedsl (yHAaMEHTAIBHBIH TEOPETHYECKUH BOIPOC M MPUKIAIHON TEOPETHYECKUil BOIPOC U3
YCTaHOBJIEHHOTO IIepeYHsI KOHTPOJIBHEIX BOIIPOCOB, HCIIOJB3YEMBIX IPH (OPMHPOBAHHH SK3aMEHALOHHBIX OWJICTOB IPH OLCHKE
3HaHHH OOYYaloUIMXCS Ha 3K3aMEHE 10 TeMaM, HM3JIOKEeHHBIM B paszgene 1 mamnoit PII/l, a Taxke mpakTudeckoe 3aJaHHE H3
YCTaHOBJIGHHOTO IEpEeYHs KOHTPOJIBHBIX 3aJaHMI, HCIOIBb3YeMBIX NpH (POPMHUPOBAHHUM SK3aMEHAI[MOHHBIX OWMIIETOB NPH OLEHKE
3HaHUH 00YYaIOUIMXCS Ha 9K3aMEHe 110 TeMaM, H3JI0KEHHBIM B pazaene 1 nannoit PIT/I.

[Tpumep 3x3ameHanMOHHOTO OMeTa:

MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIUU
CTAPOOCKOJIbCKHI TEXHOJIOTMYECKUII MHCTUTYT um. A.A.Yrapoa
(pumran) GpenepalbHOrO TOCYTAPCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEILHOTO YUPEKACHHS
BBICIIETO 00pa3zoBaHus « HarmoHAIBHEIN HCCIIe0BaTEIBCKUI
TexHoJorndeckuii yausepcutrer « MUCHUC»

Kadenpa «ABTOMaTH3MpOBaHHBIX U MH(OPMALMOHHBIX cucTeM yrpasieHus uM. 10.1. Epemenko»
15.04.04 - ABTOMaTH3aIM TEXHOIOTHIECKHUX IPOIECCOB U MPOU3BOICTB
Ipoduns — CHCTEMBI aBTOMAaTH3UPOBAHHOTO aHAIIN3a, 00paOOTKY JaHHBIX H YIIPABICHUS

Jucnunmna «HelpoceTeBble TEXHOIOTHY B IPUKJIAHBIX 33/1a4ax»

3K3AMEHAIIMOHHBIA BUJIET Ne 1
1. Cocras 6ubnnoTekn Segmentation models.
2. 3ajaua neTeKTUPOBaHUS 00BEKTOB Ha (oTorpadum.
3. 3apaua.

DK3aMeHaTop J.A. Tlonenienko

VYr1BepxaeHo Ha 3acenanuu kapenapst AUCY um. H0.11. Epemenko
IMporokomom Ne_ ot 2023 .

W.o. 3aBenyromero xkadenpoit AUCY um. }0.U. Epemenko J.A. Tlonenienko

Bunetsr B OymaxxHoM Buje xpansarcs Ha kapenape AVICY um H0.1. Epemenko 1 yTBepKIeHbI ee 3aBeIyIOIIIM (MIIH 3aMECTHTEIIEM 3aB.
kabenpoii).

5.4. MeToaMKAa OLEHKH OCBOCHHS IUCHUIINHBI

Ne Buna Kputepunii Onenka
n/n OLICHOYHOI 0
CpeAcTBa
1. TecrupoBanue 1o om 86% npasunvruix omsemosl 86 — 100 bainos «OTmaHO»
TeMaM 00 85% npasunvhvix omeemos/ 66 — 85 b6ainos «Xopomoy
H3y9aeMBbIX 00 65% npasunvhvix omeemos/ 51 — 65 bannos «VY IOBJIETBOPUTEILHOY
}ll/IpC?Ifsj:llSIl:[bI 00 50% npasunvnvix omeemos/ ) — 50 bannog «Heyuoxsn::sopmenbﬂ
2. YcrHsIi 3Kcnpecc OOydJaromuiicss yBEpeHHO, JIOTHYECKH  CBSI3HO,
OIIpOC IO MaTepHanaM | JUHAMHUYHO, TPAMOTHO OTBEYAeT HA ITOCTABICHHBIC «BauTeHOY
MPaKTUIECKUX BOIIPOCHL. JleMOHCTpHpyeT abCOIIOTHOE MOHMMAaHHE

3aHATHH TeMbl  O0OCY)KJaeMOW  NpeAMeTHOil  obiacTw,




JOCTATOYHO  MOJIHBIE ~ 3HaHMA B oObeMe
HPOCIYIIAHHOTO  TEOPETHYEeCKOro  Marepuala.
I'paMOTHO BIafeeT M  aJCKBAaTHO  HCIOJb3yeT
TEPMHUHOJIOTHIO PEIMETHOH 001acTH.

OOyvaromuiics  He  BEPHO  HMHTEPIPETHPYET
MIOCTaBJICHHBIE BOIIPOCEHL, HE BIIa[eeT TePMHUHOIOTHEH
IpeIMEeTHOH o0JlacTH, HE TIOHUMaeT CYIIHOCTH
obcyxnaemMoit MpOOIEMBL. HesnsrHo,
HEBPa3yMHUTEIIBHO, HEYBEpPEHHO, HEBEPHO
(dopMyIHpyeT OTBETHl Ha JONOJHHUTEIBHBIC |
HaBOJSILME BOIIPOCH! H/WIIM HE OTBEYACT HA HUX.

«He 3auTeHo»

Brmonnenue u
3aIIUTa KypcoBOH
paboTh

OO0yJaromuiics caMOCTOSTEIBHO BBITIONHSCT TOJHOC
U apryMEHTHPOBAHHOE pEIIeHUE WHAMBUIYAITbHBIX
3aJlaHdH, He JIOMyCTUB OIUOOK. [1pu 3ammTe 3axaHmii
OTBEYAeT Pa3BEPHYTO M HCUEPIBIBAIOIIE HA BCE
BOIIPOCHIL.

«OTINYHO»

OOyuaromuiics ~ NPaKTUYECKH  CaMOCTOSATENHHO
BBITOJIHSACT MOJIHOE PEIICHUE 33aJaHUH, HO HE MOXET
apTyMEHTHpOBAaTh CBOE peuieHue. IIpu  3amure
3a/laHUi IOIyCKaeT He3HAUYUTEIbHBIC HETOYHOCTH.

«Xopoiio»

OO0yuaroImuiics B LIeJIOM IIPAaBHIBHO pEIlaeT 3a/laHue,
HO HE MOXKET apryMEHTHPOBaTh CBoe pemreHue. [Ipu
3alUTe  3a]aHUM  JONYyCKAaeT  3HAYMUTENIbHBIC
HETOYHOCTH.

OOyuaromuiics NpaBWIBHO  IOHHMAaeT  CHocod
peIlIeHHs 3aJaHUl, HO JOIyCKaeT OIMOKU NpH HX
peiieHun. 3aJaHHMe BBIIOJHEHO YacTH4HO. Ilpu
3alUTe  33JaHUH  JOMYCKAaeT  3HAYUTENIbHBIC
HETOYHOCTH.

«YILOBJIeTBOpI/ITeJILHO»

OOy4Jaromuiicsi He MOXKET PELIUTh 3aJaHHe.

«HeyﬂOBHeTBOpI/ITCHBH
o»

DK3aMeH

Komnerennuu OIIK-5; YK-2; TIK-1; OIIK-9
c(hOpMHPOBAHEI.

OO0yuarommuiics IeMOHCTPUPYET:

- IIIyOOKWe 3HAHUS COJEPIKaHUS N3YIeHHON
JUCLMIUTIHBI BO B3aHMOCBSI3U C IPYTUMHU
JUCLMTUTUHAMH;

- CIIOCOOHOCTB HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS
HPY BBIMOJHEHUH MPAKTHYECKUX 3aJaHui;

- apTyMEHTHPOBAHHBIE, HCUSPIBIBAIOIINE OTBETHI Ha
BCE BOIPOCHI 110 OMIIETY, a TAKXKe JOTIOIHUTEIbHbIE
BOIIPOCHI 3K3aMEHATOPa;

- YMEHHE BBIMOIHATE H 000OCHOBBIBATH PEIICHHE
NPaKTUYECKUX 33/IaHUI BEICOKOTO YPOBHS
CJIO’KHOCTH;

- HaJTM4YKe COOCTBEHHOI 000CHOBaHHOM ITO3UIIUH 110
00Cy’K1aeMbIM BOIIPOCaM;

- cBOOOTHOE UCIIOTB30BAaHNE B OTBETaX HA BOTIPOCHI
MaTepranoB PEKOMEH/1I0BaHHON OCHOBHOM U
JIOTIOJTHUTENIbHON JINTepPaTypBhL.

«OTIYHO»

Kommnerennuu OIIK-5; VK-1; I1K-1; OIIK-9
c(hOopMHUPOBaHBEI.

OOy4Jaromuiics: JeMOHCTPUPYET:

- 3HAHUE OCHOBHBIX TEPMHUHOB IO COJCPIKAHHIO
M3Y4YCHHON THCIMILTHHBI;

- TBEpJIbIC 3HAHHS TEOPETHUECKOTO MaTepHaa;
- YMEHHUE J]aTh YETKHE OTBETHI HA IOCTABICHHEIC
BOTIPOCHI;

- YMEHHUE pelIaTh MPaKTHIeCKUe 3aJaHus;

- BJIajIcHHEe OCHOBHOI! JTINTEepaTypoH,
PEKOMEHI0BaHHOM NMPOrpaMMOi AUCIMILIUHBI.
JlonyckaroTcst He3HaYNTENbHbIe HETOYHOCTH B
OTBETAaX Ha TEOPETUYCCKUE BOTPOCHI U TIPH
BBIITOJTHEHUH MTPAKTHYECKIX 3aIaHHH.

«Xopouio»




Kommerenmuu OIIK-5; YK-2; TIK-1; OIIK-9
c(hOopMHUPOBaAHBIL.

OO0yuaromuiics AeMOHCTPUPYET:

- 3HAHUS TEOPETUYECKOT0 MaTepHala 0 H3y4eHHOIt
JCIHIUTIHE,

- HETIOJIHBIE OTBETHI HA OCHOBHBIE BOIIPOCEL,
JIOIyCKasi OIIMOKY B OTBETE; HEAOCTATOTHOE
NOHUMAaHHUE CYIIHOCTH M3JIaraeéMbIX BOIPOCOB;

- HETOYHBIC OTBETHI HA JIOIOJIHUTEIbHbIE BOIIPOCHI;
- YMEHHE BBIIIOJIHATD IPAKTHYECKHE 3a1aHUs 03
rpyOBIX OIHNOOK;

- HCAOCTATOYHOC BJIaJICHHUEC JIPITCpaTypOﬁ,
peKOMeHZ[OBaHHOﬁ nporpaMMoﬁ JUCHHITIIMHBIL.

«YZ[OBJ'IGTBOPI/ITGJ'IBHO»

c(hOpMHPOBAHHI.

Marepuaia,

Komnereniuu OIIK-5; YK-2; TIK-1; OITK-9 ne

OO0yuaromuiics JeMOHCTPUPYET:
- CyILIECTBEHHBIE POOEIBI B 3HAHUAX Y4EOHOTO

- IPUHIUNHUATBHBIE OLIMOKY NIPU OTBETE Ha
OCHOBHBIE BOIIPOCHI OMIIeTa, OTCYTCTBHE 3HAaHHH 1
MOHVMAaHWsI OCHOBHBIX TEPMUHOB U OTIPE/ICICHHH;
- HETIOHUMaHHe CYIITHOCTH JIOMOTHUTEIBHBIX
BOIIPOCOB B paMKax 3aJaHui Ouiera;

- OTCYTCTBHE HaBBIKa MIIH CYIECTBEHHbIE OMMOKH
HPH BBIMOTHEHUH MPAKTHYECKUX 3aJaHHUMH;

- He3HaHHE JTUTEPATYPhl, PEKOMEHI0BaHHOH
IpOrpaMMOil IUCIUIIIMHBL.

«HeyﬂOBHeTBOpI/ITCHBH
o»

6. YYHEBHO-METOJUYECKOE 1 HH®OPMALIMOHHOE OBECIIEYEHUE JUCHOUITIJIMHBI

6.1. PexomeHnjyemasi JquTeparypa

6.1.1 OcHoBHasl 1uTEpPaTYpa

Oo6o3nauenn ABTOpBI, 3arnaBue Bubaunorexa HUznarennbcTBo,
e COCTaBUTEJIH roj
J1.1 Hlomre I'mybokoe oOyueHue HTBE CTU HUTY MUCuC CII6.: IMurep,
®dpancya Ha Python 2021
J11.2 T'opbauenko, WHTennexryanbHbIe 3BC [Opaiir [caiiT]. — URL: Mockaa :
B. . CHCTEMBI: HEUETKHE https://urait.ru/bcode/492483 WznarenscTBO
CHCTEMBI U CETH : IOpaiir, 2022.
y4eOHoe mocodue st
BY30B
JT1.3 beccmepthbili, | Cuctemsl OBC Opaiir [caiit]. — URL: Mockaa :
n A. HCKYCCTBEHHOTO https://urait.ru/bcode/490657 U3 natenscTBo
UHTEJJIEeKTA | IOpaiir, 2022.
y4eOHoe mocobue st
BY30B
J14 D, A. CHUMBOJIMYECKHH 3BC [Opaiir [caiiT]. — URL: Mockaa :
Hosukos HCKYCCTBEHHBII https://urait.ru/bcode/451447 W3narenscTBo
WHTEIUICKT: IOpaiit, 2020
MaTeMaTHYeCcKHe
OCHOBBI
Hpe/ICTaBICHUS
3HaHWH : yueOHOe
nocobue 1y1s By30B
6.1.2 JlonoiHUTeIbHAS JIMTEpPaTypa
Oo6o3naueHn ABTOpBI, 3arnaBue bubauoreka H3naTesanbeTBO,
e COCTaBUTEJIH roj
2.1 B. U. WHTemiekTyalibHble 9bC KOpaiir [caiit]. — URL: Mockaa :
[opGayeHko, CHCTEMBI: HEUETKUE https://urait.ru/bcode/453629 W3parenscTBo
b.C. CHCTEMBI U CETH : FOpaiit, 2020
Axwmeros, O. yueOHOe mocodue ais
10. Ky3HeroBa | By30B
J12.2 CraHkeBHY, WuTennexryanbHble 3BC [Opaiir [caiiT]. — URL: Mockaa :
JLA. CHCTEMBI B https://urait.ru/bcode/489694 M3narenscTBo
TEXHOJIOTHH . IOpaﬁT, 2022.
YyueOHUK U

IPAaKTUKYM JJIsl By30B



https://urait.ru/bcode/492483
https://urait.ru/bcode/490657
https://urait.ru/bcode/451447
https://urait.ru/bcode/453629
https://urait.ru/bcode/489694

7123 Beccmepthsiii, | Cuctemsl OBC IOpaiir [caiit]. — URL: Mockaa :
h A. UCKYCCTBEHHOTO https://urait.ru/bcode/494434 HW3narenscTBO
MHTEJUICKTA Opaiit, 2022.
y4eOHoe mocobue st
Cpe/IHero
npodeccHOHANEHOTO
00pazoBaHus
6.1.3 MeTtoauueckue pa3padoTKu
O06o3HaucHUE ABTODBI, 3aryaBue Bubnuoreka HznarenscTBO,
COCTaBHUTEIIH roj
J13.1 ILA. Heiipoynpasnenne | HTb CTU HUTY MUCHUC Crapsrii Ockon :
Ionemenko, : METOJI. YKa3aHHUs CTHU HUTY
K BBIIIOJIHEHUIO MHUCUC,
PaKTHYECKUX benpam: 2024
3aHATUN
J13.2 TTonemenko Heiipoynpasnenue HTB CTU HUTY MUCHUC Crapsiit Ockorn,
AA. : METOJI. YKa3aHHs CTH HUTY
K BBITIOJTHEHUIO depamb
KypCOBOUW paboThlI. MHUCHC, 2024
J133 HLA. HeiipoceTeBsle LMS Moodle
Honemenko CHUCTEMBL
Meronuueckue
yKa3aHus K
BBITIOJIHCHHUIO
HPaKTHIECKUX
3aHATHI
134 AA. HeiipoceTeBble LMS Moodle
Honemenko CHCTEMBIL.
Metoauueckue
yKa3aHus K
BBIITOJTHEHHIO
KypCOBOH pabOTHI
6.2. IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTu «HTEpHET»
2.1 https://neural-university.ru/
2.2 https://www.kaggle.com/competitions
2.3 https://habr.com/ru/
6.3. IlepeueHb MPOrpaMMHOro odecreyeHunst
1. 1 Microsoft Windows
1.2 Microsoft Office
I3 Python 3.6 (CBo6osHO pacpocTpaHsieMoe ITPOrpaMMHOE o0ecriedeHune)
1. 4 Kaspersky Endpoint Security
6.4. Tlepevenb HHPOPMANMOHHBIX CHIPABOYHBIX CHCTEM H MPO(ecCHOHATBHBIX §a3 TaHHbIX
JJIeKTpPOHHbIe 00pa3oBaTebHble pecypebl (JOP):
ni - LMS Canvas (nmpukaz HUTY «MUCuC» Ne 387 o.B. ot 05.06.2018 r. «O npuMeHeHNH B y4eOHOM IpoIiecce
30P» https://Ims.misis.ru/
n.2 - Hayunas snexrponnas 6ubnuoreka eLIBRARY.RU: http://elibrary.ru/
.3 - ®enepanbHblii mopTan «Poccuiickoe oGpasosanuey: http://edu.ru
. 4 - OTkpbITOE 0OpaszoBanue: http://openedu.ru
ns - Poccuiickas rocynapcTBeHHast oubmroreka: http://www.rsl.ru
n.6 - DOnekrponHo-0ubmMoTeynas cucrema (IbC) «YHuBepcurerckas oubnuorexa oraita»: http://biblioclub.ru
n7 - Dnexrponnas 6ubmmoreka HUTY «MUCuCy: http://elibrary.misis.ru
U8 - YuuBepcutetckas unpopmamuonnas cucrema POCCHUS: https://uisrussia.msu.ru/
.9 - DnextponHas 6ubnmoreka PI'B: nucceprarmn: http://diss.rsl.ru/?menu=disscatalog/
H. 10 - aHanMTHYecKas Oa3a (nHIekchl uTupoBanus) Web of Science https://apps.webofknowledge.com
W 11 - aHATUTHYeCKas 6a3a (MHICKCHI IUTHPOBaHus) Scopus https://www.scopus.com/
n. 12 - Haykomerpuueckas cucrema InCites https://apps.webofknowledge.com
7. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJINHBI
7.1 Aynurtopus Ne408

«Y4eOHast ayquropus. MyabTuMeauiiHas»
[lepeuens 0OcHOBHOTO 000pPYJOBAHUS, YI€OHO-HATIIAHBIX TOCOOMIA
. [19BM;



https://urait.ru/bcode/494434
https://neural-university.ru/
https://www.kaggle.com/competitions
https://habr.com/ru/
https://habr.com/ru/
https://habr.com/ru/
http://elibrary.ru/
http://edu.ru/
http://openedu.ru/
http://www.rsl.ru/
http://biblioclub.ru/
http://elibrary.misis.ru/
https://uisrussia.msu.ru/
http://diss.rsl.ru/?menu=disscatalog/

. MyJIbTUMEAUNHBIA IPOEKTOP;

. JIOCKa MarHUTHO-MapKepHas;

. CTeH[ «Tabnuia MeHeneesay;

. CTEH]| «COEIIMHEHHS S U P SJIEMEHTOBY;

. creH] «coeauHenus d u f aneMeHToBY;

. CTEHJI «3JIEKTPOJIHBIC TOTSHIHAIIED).
7.2 Aynuropus Ned06

«JIaGopaTopusi NPUKJIAJHOIO NPOrPAMMHPOBAHHUS
[lepeueHs 0OCHOBHOTO 000pYIOBaHMUS, Y4€OHO-HATIISIHBIX TTOCOOMIL:
e  MOHHTOD - 9mT.;
®  [EpPCOHAJIBHBINA KOMIBIOTEP - OIIT.;
®  TIPOEKTOp;
®  DKpaH HACTCHHBIN;
®  YCHJIMTENb-PACIIPENCIUTENb,;
KOMILJIEKT yueOHOI Mebenn Ha 25 MOCaJOYHbIX MECT.

7.3 Aynuropust Ne306
«Ilomemenne 1Jist CAMOCTOSATEIbHON Pa0OThI 00y4AIOLIUXCSI»
[lepeyens 0OCHOBHOTO 000pPYIOBaHMS, YI€OHO-HATIISAHBIX TIOCOOHI:
TIPOEKTOD;
JOCKa;
9KpaH HAaCTEHHBIH;
KOMIIBIOTEp — 6 IIT.;

. KOMILIEKT yueOHOI Mebenn Ha 20 yenoBek.
B nomermenny st caMOCTOSITENBHON pabOThI 00yJaIOIIUXCS UMEETCS
MOJIKITFOUeHHUE K ceTH «HTepHeT» 1 TOCTYI B JNEKTPOHHYIO
HMH(OPMAITMOHHO-00pa30BaTEIbHYIO CPEly OpPraHU3allHH.

8. METOAUYECKUE YKA3ZAHUA JJIA OBYYAIOIIUXCA IO U3YYEHHUIO TN CHUITJIMHBI

st ycnerrHoro ocBoeHust quciuiuinael "' HefipoceTeBble TEXHOJIOTHH B MIPUKIAMHBIX 33a4ax " B cemecTpe 2
oOyuaromemycst HCOOXOIIMO:

1. ITocemars Bce BUABI 3aHATHHA.

2. OT4eTH! 10 MPaKTHYECKUM paboTaM PEeKOMEHIYeTCs BBIIOJIHATH ¢ Hcroib3oBanueM MS Office, nomyckaercst BEIIOIHSTE B
PYKOIIMCHOM BHJIE.

3. AKTHBHO paboTaTh ¢ Hay4YHBIMK Oa3aMu B ceTH MHTepHeT.

4. KauecTBEHHOE OCBOCHHE JUCIMILUIMHBI BO3MOKHO TOJIBKO ITPU CHCTEMATHIECKOH CaMOCTOSITENIbHON paboTe, 9To
MO/JIEPKUBAETCS CUCTEMOM TEKyIlel aTTecTaluu.

KOHTPOJIb KAYECTBA OCBOEHUSI JUCHUIIJIMHBI

OrneHKa KadecTBa MOATOTOBKH OOYYArOIIMXCsl MPOBOIUTCS C IENbI0 KOHTPOIS OCBOCHHUS OOYYAIOMIUMECS COBOKYIMHOCTH
KOMIIETCHLUH (JacTeil KOMIIeTeHIMi) Ha ATane U3y4YeHUs JaHHOW NUCLUILTUHBL. OCBOEHUE KOMIIETCHIMH XapaKTepU3yIOTCs
OIpEEICHHBIMH 3HAHUSAMH, YMEHUSMH U HaBBIKAMH, OMBITOM IPO(ECCHOHAIBHON JIEITEIbHOCTH, KOTOPBIE OLIEHUBAIOTCS KaK
B IIpoLiecCe M3YYeHHUS AUCLIUILIMHBI (TEKYIIUi KOHTPOJb YCIIEBAEMOCTH), TaK M IO 3aBEPICHUH M3yUYEeHUs! TUCIUIUINHBI TPU
MIPOBEACHUN TPOMEKYTOUHOI arTecTanuu oOydaromuxcs. JliIs NpoBeJEHWsS TEKYIIEero KOHTPOJI YCHEeBAeMOCTH H
MIPOMEKYTOYHOM aTTECTAINid 00yJIatoIUXCs COPMUPOBAHBI OLICHOYHBIE CPEJICTBA.

Texkymmii KOHTPOJIb yCIIeBaeMOCTH

Texymmii KOHTPOJb yCIIEBAEMOCTH 00YYArOIIIXCS [0 AUCIUIUINHE TPOBOIUTCS B opMe:

- YCTHBIN ONPOC Ha TPAKTHIECKUX 3aHATHAX, JTAOOPATOPHBIX PadOTax M JEKIHOHHBIX 3aHITUAX;

- TECThI 10 IIEPBOMY pa3fiely U3ydaeMol TUCLUILIUHBI,

- IOMaIllHee 3aJjaHue 110 Pa3/eiy 2, BBITOIHIEMOE 00YYarONIMMHUCS CAMOCTOSTENIBHO.

[To pe3ynbTaTaM BBIMOIHEHUs JOMAIIIHET0 3a1aHus ooy4atonecs opopmistior otuetsl (mo [OCT 7.32-2017 Oruer o
Hay4YHO-MCCIIEI0BATENIBCKOM paboTe).

CTpyKTYpHBIMH 3JIEMEHTaMH OTYETA [0 JOMAITHEMY 33aJaHUIO SIBISIOTCS:

- TUTYJIGHBIH JIACT;

- collepKaHuE;

- HOMep BapuaHTa, GOpMYIUPOBKY 3aJaHUs U NCXOIHBIC TaHHEIC;

- He0OXOIUMBbIE CXeMBI (UCXOHbIE U TPOMEKYTOUYHBIE);

- mporpaMma oOyuYeHHs! U TECTUPOBAHUsI HEWPOHHOM CETH C MPEA0CTaBICHUEM PE3yIbTaTOB 00YUEHHUS U TECTUPOBAHHUS;

- BBIBOIBI 10 IIPOJICNIAHHON paboTe;

- CIICOK HUCTIOJIb30BaHHBIX HCTOUYHHKOB;

- IPHJIOKEHHSL.

TpeboBannus k otdery orpaxkensl B [OCT 7.32-2017 Otuer 0 Hay4HO-HCCIEN0BATENBCKOM padoTe.

IIpome:xyTOoUHasl aTTECTALUSA

YueonpiM anom OIIOIT BO mo quciurnHe npexycMaTpiBaeTcs MPOMEXyTOYHas aTTecTalus B popMe Tecta Bo 2
cemectpe. [IpomekyTouHast aTTecTalys IPOBOANUTCS C LIENbIO OLIEHKH Ka4eCTBa OCBOCHHS 00YYAIOIMMHKCS COICPIKaHUS
JucIUIUTHHBL. [Ipu MpoBeASHUH MPOMEKXYTOYHON aTTeCcTaluy 00YJarOLIHMICs IEMOHCTPUPYET 3HAHHS, YMEHUSI U HABBIKH,




MpuoOpETEHHBIE B IIPOLIECCEe U3YUCHUS TUCLUILTHBI, KOTOPBIE XapaKTepU3yIOT Pe3yIbTaT OCBOSHHS COBOKYIHOCTH
KOMIIETCHLUH (JacTell KOMIETEeHIMI) Ha dTalle U3y4eHHUs JaHHON TUCLUIUINHEIL.

PesynpTaTel 00y4eHuUs 0 AUCHUIUIMHE, XapaKTEPU3YIOIIIEe OCBOCHUE COBOKYITHOCTH KOMITETEHIIMH (YacTH KOMIIETEHIUH),
MIPU IPOBEICHUH IPOMEKYTOUHON aTTECTAIlMK OLECHUBAIOTCA MO YeThIpeX OaIbHOI cucTeMe.

Cucrema OlleHUBAaHUS PE3YJIbTATOB OCBOEHUSI TUCIIMITIIMHBL

[Mopsimok, onpenensoIui IpoIeayphl OIICHUBAHHS 3HAHHUN, YMCHUH, HABBIKOB | (HJIH) OIBITA JCSITEILHOCTH,
XapaKTEePH3YIOIINX YPOBEHb C(OPMUPOBAHHOCTH KOMITCTCHITHIA, onpeieneH B [Tonoxenun «O TeKyIIeM KOHTPOJIE
YCIEBAEMOCTH M MIPOMEKYTOTHOU aTTECTAIIMU O0YJAOIINXCS, TEKYIEM KOHTPOJIC MTOCEIICHHS 00YJIaIONIMMUCS &y TUTOPHBIX
sansatuid B HUTY MUCHC 11 239.09- 18, Bbimyck 2».




