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MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuminasl "KoMneioTepHoe 3peHue" Mo HamnpapieHUIo MOAT0TOBKH (cnennansHocTr) 09.04.04
"[IporpaMmHast HHXKeHepHs" HapaBIeHHOCTH (TIpo¢wiIio) VICKycCcTBEHHBIH MHTEINIEKT U MHKeHepHus faHHbIX PTBOY cTp. 2
BO «Henl'V»

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Mofty1is)

4. O0beM TUCIUTUTUHBI (MOTYJIs)

5. CtpyKTypa u coJiepKaHue AUCHUIUIMHBI (MOIYJIs)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TuIoBbIE KOHTPOJIBHBIE BONIPOCHI U 3a4aHUs JUIsl TPOMEKYTOYHOM aTTeCTalluN
6.4. Kputepun onieHUBaHUS

7. YueOHO-MeTOaUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. IlepeueHb nHPOPMALTMOHHBIX TEXHOJIOTUH

8. MaTepuanbHO-TEXHUYECKOE 00ecTieueHrne JUCIUIUTMHBI (MOTYJIS)

9. Meroaunueckue ykazaHus JIJIsi OOy4arOIIMXCS 10 OCBOCHUIO TUCIMIUIMHBI (MOTYJIs)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI
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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma nucuuiuinasl "KoMnpioTepHOe 3peHue" 1o HampaBieHUI0 NOAroTOBKH (crenuaibHocTH) 09.04.04
"[IporpaMMHast HHXKeHepHs'" HallpaBIeHHOCTH (IIpo¢mro) VIcKycCTBEeHHBIH HHTEIIEKT U MHKeHepus faHHbX PTBOY cTp. 3
BO «Henl'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II:IO JAUCHUIUINHBI SABJIACTCSA U3YUCHUE U TOJTYYCHUEC MPAKTUYCCKUX HABBIKOB JJI1 pEHICHUS 3a/1a1 aHaJIn3a H306pa)l(eHPIﬁ " BHUJICO C
HCIIOH30BAHUEM TEXHOJIOTHI KOMITBFOTEPHOT'O 3pCHHUA. 3aga9n TACIUTIIAHBI: IMOJIYYCHHUEC MPAKTHICCKUX HAaBBIKOB PEIICHUA 3a1a4
Hpe)IO6pa6OTKI/I, aHajums3a I/1306pa>l(eHI/II71 " BUACO C UCIIOJIb30BAHUEM OMOJIMOTEK 1 I"J'Iy6OKI/IX HeﬁpOCGTeBLIX MOHeﬂeﬁ, IOJIyUCHUEC
HAaBBIKOB CO3JIaHUA Ha60p013 JITAHHBIX.

Pe3ynbraThl 00yueHHUs MO IUCIUILUTHHE HATIPABIICHBI HA TOCTIDKeHUE UHAUKATOPOB: [TK-6.1: PykoBOAMT MpoekTamu B 00J1acTH
CKBO3HOH IIU(PPOBOI CyOTEXHOJIOTHH «KOMIBIOTEPHOE 3pEHHEY

3HaeT: IPUHIUIBI IOCTPOEHHS CUCTEM KOMIIBIOTEPHOTO 3PEHMUS, METOIbI U IIOAXO0/bI K INIAHMPOBAHUIO U PEATHU3ALUU IPOEKTOB 10
CO3JJaHUIO0 CHUCTEM HCKYCCTBEHHOTO HHTEIUICKTa Ha OCHOBE CKBO3HOM LU(poBoi cyOTexHoI0ruH «KOMIIBIOTEpHOE 3peHUE);

YMeeT: pyKOBOAUTH MPOEKTAMH IO CO3/aHHIO, BHEAPEHHIO U MOJICPIKKE CUCTEM MCKYCCTBEHHOTO MHTEIUICKTa Ha OCHOBE CKBO3HOI
nudpoBoit cydoTexHoaornu «KoMmpoTepHOE 3peHHe)

ITK-6.2: PykoBOIUT NPOEKTaMH B 00J1aCTH CKBO3HOH 1IU(poBoii cyoTexHomorinu «O0paboTka eCTECTBEHHOTO S3bIKa

3Haer: IIPUHOUIIBI ITIOCTPOCHUA CUCTEM 06pa60TKI/I €CTCCTBCHHOTI'O A3BIKAa, METOABI U ITOAXOABI K INTAHUPOBAHUIO U pCATTU3alluN
IIPOCKTOB I10 CO3JaHUI0 CUCTEM UCKYCCTBEHHOT'O MHTCIJIEKTA HAa OCHOBE CKBO3HOM LIPIQ)pOBOI\/‘I Cy6TeXHOJ’IOFI/II/I «O6p360TI<a
€CTCCTBCHHOI'O A3bIKa»

YMeeT: pyKOBOIHUTH MPOEKTAMH 110 CO3IaHHIO, BHEIPEHHIO U IIOICPIKKE CHCTEM HCKYCCTBCHHOTO MHTEIUIEKTa Ha OCHOBE CKBO3HOM
mudposoit cyoTexHonorun «O0paboTKa eCTECTBEHHOTO A3bIKa

VmeeT npakTHYeCKHid OTBIT: HCIONIB30BaHMs CKBO3HOM ITU(POBOI cyOTeXHONMOTHH «Pacro3HaBaHle H CHHTE3 PEUn»; HCIIOIb30BAHMS
CKBO3HOH 1U(poBoii cyoTexHosorun «KomnbrorepHoe 3peHue» u/nimm «O0paboTka eCTEeCTBEHHOTO S3bIKa

ITK-7.1: CraBuT 3aga4u 10 pa3paboTKe WIN COBEPIIEHCTBOBAHUIO METOIOB U aITOPUTMOB AT PEIICHHs KOMILIEKCa 3a1ad
IpeIMeTHOI 00IacTn

3HaeT: KIacchl METOJAO0B U aJITOPUTMOB MAlIMHHOT'O O6y‘IeHI/IH;

VMeer: craBUTh 3aJa4u U paSpa6aTbIBaTb HOBBIC MCTOABI U AJITOPUTMBI MAIIMHHOT'O O6y‘iCHI/Iﬂ;

ITK-7.2: PykoBOAUT UCCIEA0BATENLCKOM IPYNIOH 110 pa3pabOTKe WM COBEPIIEHCTBOBAHUIO METOAOB U aITOPUTMOB AJISI PEIICHUS
KOMIIIEKca 3a/a4 MpeIMETHO obmacTu

3Haer: METOJAbI U KPUTEPUHN OLICHKH Ka4€CTBa Moneneﬁ MalllMHHOT O O6y‘-IeHI/I$I;

YMeer: onpenensaTb KpUTEPUH U METPUKH OLIEHKU Pe3yJIbTaTOB MOJICIIMPOBAHHUS NP MOCTPOCHUN CUCTEM UCKYCCTBEHHOTO
UHTEJUIEKTa B HCCllelyeMoil o0nactu

ITK-7.3: PazpabaTbiBaeT yHUPUIUPOBAHHBIE U OOHOBISIEMbIE METOJI0JIOTUH OIHCaHMUs, cOOpa U pa3METKH JaHHBIX, a TAKXKe
MEXAHU3MbI KOHTPOJLS 32 COONIOJIEHUEM YKa3aHHBIX METO0JIOI Ui

3HaeT: yHH(UIUPOBaHHbBIE M OOHOBIISIEMbIE METOIOJIOTUH OMUCAHNS, cOOpa M pa3METKH JaHHBIX, 8 TAK)Ke MEXaHH3MBI KOHTPOJIS 32
COOJIOJICHNEM YKa3aHHBIX METOI0JIOTHIA

Vwmeer: pa3pa6aTI>IBaTI) yHI/I(bI/IHI/IPOBaHHI)Ie H OOHOBJISICMBIC MCTOJ0JIOTHH OITMCAHMA, c60pa 1 pasMETKU JaHHBIX, a TAKXC
MEXaHU3MbI KOHTPOJIA 3a CO6J’IIOZICHI/ICM YKa3aHHBIX MCTO}IOJ’IOFHFI;

3HaeT: MaTeMaTHYECKYIO MOJIe]Ib HEHPOHA, TEXHOJIOTHH CO3/IJaHUs UCKYCCTBEHHBIX HEHPOHHBIX CeTel, METO/Ibl ONTUMU3ALINY,
perynspu3alyy 1 HopMalu3aluy NapaMeTpoB HEHPOHHOM ceTH U Ipouecca ee 00yueHUs; onpeielieHue 6a30BbIX 3aau MAIIMHHOIO
00y4eHus (OUCK MIa0I0HOB, KJIaccu(UKanus, KIacTepU3aus 1 IONCK aHOMAJIUI) 1 OCHOBHBIE aJITOPUTMbI UX PEIICHUS;

YMeer: ocylecTBIATh POpMaTHU3aIUIo 3a/1a4H, MOCTPOCHUE MAaTeMaTHYECKOI MOJIENH, OArOTOBKY 00yJarolero Habopa 1aHHbIX,
110100p TOMOJIOTUHU U CO3JIaHHE MCKYCCTBEHHON HEHPOHHOW CETH B COOTBETCTBUH C IIOCTABJICHHON 3a/1a4eid;

HNmeer HpaKTI/I‘IeCKI/Iﬁ OIIBIT: pEIIaTh OCHOBHBIC KJIACCHI 3aJa4 MECTOJaMHU U aJITOPUTMaMH MallIMHHOT'O 06y‘-IGHI/I$[; (I)OpMyJ'II/IpOBaHI/IFI u
peueHuA 3aga4 B 00J1aCTH MalTuHHOTO O6y‘ICHI/IH C UCIIOJIb30BAHUEM HCﬁpOCGTeBOFO noaxoaga

ITK-9.1: PykoBoaut pabotamu 1O OLIEHKE U BHIOOPY MOJIeNIeH HCKYCCTBEHHBIX HEHPOHHBIX CETEH U MHCTPYMEHTAIBbHBIX CPEICTB JIIst
peleHHs OCTaBICHHOM 3aauu

3HaeT: QyHKIMOHAJIBLHOCTh COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEJCTB U CUCTEM IPOTrPaMMHPOBaHUs B 00JIACTH CO3JIaHHUS MOJIeNei
HCKYCCTBEHHBIX HEHPOHHBIX ceTel

© ®I'bOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BICLIET0 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma nucuuminasl "KoMneioTepHoe 3peHue" Mo HamnpapieHUIo MOAT0TOBKH (cnennansHocTr) 09.04.04
"[IporpaMMHast HHXKeHepHs" HalpaBIeHHOCTH (TIpo¢wio) VIcKyccTBEHHBIH HHTEIIEKT U MHXeHepHs faHHbIX PTBOY cTp. 4
BO «Henl'V»

YMeeT: IpOBOIUTH OIICHKY M BBIOOP MOJIENIel HCKYCCTBEHHBIX HEHPOHHBIX CeTeil 1 MHCTPYMEHTANBHBIX CPEJICTB IS PEIICHUs 3a1a
MAaIIMHHOTO 00yUEeHHS;

YMeeT: IpUMEHSATh COBPEMEHHBIE HHCTPYMEHTAJILHBIE CPEJICTBA U CUCTEMBI IIPOrPAaMMHUPOBAHHUS JIJIs pa3pabOTKH U 00y4YeHUs
MO/IeTIel NCKYCCTBEHHBIX HEHPOHHBIX CETEH;

ITK-9.2: PykoBOAMT MPOEKTaMH 1O pa3pabOTKe CUCTEM HUCKYCCTBEHHOTO HHTEIIICKTa Ha OCHOBE MOJIENIei rTyOOKHX HEHPOHHBIX ceTei
1 HEYETKUX MOJIeNIeil U METOJIOB

3HaeT: IPUHIMIIBI IOCTPOECHUS MOAeNeH IITyOOKUX HEHPOHHBIX CeTell U ITyOOKOro MalllMHHOrO 00y4eHus (¢ MOAKpEIUICHUEM U 0e3);

VYwmeer: PYKOBOIWUTH BBIIIOJTHCHUEM KOJUIEKTUBHOM HpOCKTHOﬁ ACATCIBHOCTH IJIA CO3TaHUsA, ITOAACPIKKHA U UCITOJIB30BaHUA CUCTEM
HUCKYCCTBECHHOI'O MHTCJJICKTA Ha OCHOBE MoJienein l"J'Iy6OI(I/IX HCﬁpOHHLIX ceTell M HeYeTKUX MoJeiei u MCETOJO0B; pCajIn30BbIBATH
IIPOCKTHI 110 CO3JaHUI0 CUHTECTHYCCKUX HepCOHa)Keﬁ

Hmeer npakTHYeCKHUi ONBIT: UCTIOJIB30BaHHS HHCTPYMEHTAIBHBIME CPEACTBAMH O0YUYEHUS U pa3BepThIBAaHUS HEHPOCETEBBIX MOACIEH
1 pa3pabOTKH CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTa B 00IacTX pasroBopHoro MU u mHAyCTpHATBHOTO 3BYKa

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgem) OITOIT: b1.B.04

2.1 TpeOGoBaHus K MpeIBAPUTEIbLHOI MOATOTOBKE 00y4YaIOIIErocs:

3HaeT: IPUHIMIIBI TOCTPOEHHS MOENIeH IITy0OKUX HEMPOHHBIX ceTell U NTyOOKOro MAIIMHHOTO 00y4YeHus (¢ MOAKPEIUIeHHEM U 0e3)
YMeeT: CTaBUTH 3a/1a4d U pa3pabaThBaTh HOBBIE METOIBI 1 ATOPHTMEI MAIIHHOTO 00y4eHUS

3HaeT: KJIacChl METOJOB U alTOPUTMOB MAIIMHHOTO 00y9YeHHs, OCHOBHBIE METO bl MAITMHHOTO OOYUCHHUS M HX TOTOBBIE PeaTH3allii B
6ubmmnoteke sklearn s3pika Python Ymeer: peann3oBeIBaTh aJITOPUTMBI MAIIMHHOTO OOYYEHUSI U IPOU3BOAUTE X ONTHMAIIBHYIO
HacTpo#Ky IMeeT npaKTHYEeCKHH OIIBIT: aHAIIM3a, ONTUMH3ANNH 1 BATMAANNH MOJeTIeil MaIMHHOTO 00yYeHHs

3Haer: METOAbI U KPUTEPUHN OLICHKH Ka4€CTBa MoOJIeJIel MalTuHHOTO 06y‘I€HI/I$I VYwmeer: BBI6I/IpaTL, HNPUMCHATH U UHTETPUPOBATH
METOAbI U MHCTPYMCHTAJIILHBIC CPEICTBA CUCTEM HCKYCCTBECHHOI'O HHTCIVICKTA, KDUTCPUU UX Bb160pa 1 METObl KOMIUICKCUPOBAHUS B
paMKax CO3JaHUA UHTCTPUPOBAHHBIX FI/I6pI/IZ[HI>IX HWHTCJUICKTYAJIbHBIX CUCTEM PA3JIMYHOIO0 Ha3HAYCHU A

MammHHOE 00yueHHe

I'mybokwne HelpoHHEIE ceTH

Pa3paboTka MHTENIEKTyalbHBIX CUCTEM Ha s3bIke R

2.2 IucuMIIMHbI U NPAKTUKH, VIS KOTOPbIX 0CBOCHHE IAHHOM U CHUILUIMHBI (MOIYJIs1) HE00X0AMMO KaK MpealiecTByloIIee:

praBJ’IeHI/Ie MMPOCKTaMu B cd)epe HUCKYCCTBCHHOI'O MHTCJIJICKTA

3. KOMIETEHIUY OBYUYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIMTLIAHBI
(MOJYJIS)

ITIK-3: Crioco0eH pyKoBOIUTH MPOEKTAMH 110 CO3AHUIO, BHEIPEHHIO M MCIOJb30BAHUIO OHOI MJIM HECKOJIbKUX
CKBO3HBIX IM(PPOBBIX CyOTEXHOJIOTUI HCKYCCTBEHHOT0 HHTEJUIEKTA B MPUKJIAHBIX 00J1aCTSAX

3HaTh:

MIPUHLMIIBI TIOCTPOEHUS CHCTEM KOMITBIOTEPHOTO 3pEHHUS1, METO/IbI ¥ IIOAXO/IbI K ITIAHUPOBAHUIO M peasIU3alluu IIPOEKTOB 110 CO3JaHUI0
CHCTEM MCKYCCTBEHHOTO MHTEIUICKTa Ha OCHOBE CKBO3HOHM LU(POBO TexHOIOTHH «KOMIBIOTepHOE 3peHHe»

IIK-7: CnocodeH pa3padaTblBaTh U NIPUMEHSATh METO/ABI H AJITOPHTMbI MALIHHHOI0 00yYeHHs JJISl PelleHus 3a1a4

YMeTh:

pa3pabarbiBaTh YHU(PUIUPOBAHHBIE 1 OOHOBIISIEMbIE METO/I0JIOTHH ONUCAHU, cOOpa U pa3METKH JaHHBIX, 8 TAKKE MEXaHU3MbI
KOHTPOJISI 32 COOMIOAEHNEM YKa3aHHBIX METOHOIOT Ui

© ®I'bOY BO «Henl'V»
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Pabouas nporpamma nucuuruinasl "KoMnbioTepHOe 3peHue” 1o HampaBieHHIO TOATOTOBKH (crenuansHocTH) 09.04.04
"[IporpamMmHast HHKeHepH'" HAIlPaBICHHOCTH (PO o) VICKyCCTBEHHBIH MHTEIUIEKT U HHXeHepHs faHHbIX I BOY

cTp. 5

HHTE/JICKTA Ha OCHOBe HelipoceTeBbIX Mo/esiell H MeTOH0B

IK-9: Cnocoden PYKOBOAUTH MPOCKTAMM IO CO3JAHUI0, MOAACPIKKE KU HCIT0JIb30BAHUI0 CUCTEMbI HCKYCCTBEHHOI'0

YMeThb:

MIPUMEHSTH COBPEMEHHBIE HHCTPYMEHTAIBHBIE CPEICTBA M CHCTEMBI IPOrPaMMHPOBAHUS IS pa3pabOTKU U 00ydeHuUs Mozenel
HCKYCCTBEHHBIX HEHPOHHBIX CETeH

B pe3yabTaTe 0OCBOCHHUS JUCHUILIHHBI 00y4al0LIuiics 10/KeH

31

3HaTb:

3.11

«KommbroTepHoe 3peHue»

= IPUHIUAIIBI ITIOCTPOCHUA CUCTEM KOMIBIOTCPHOI'O 3pE€HMA, METOAbI U ITOAXOABI K INIAHUPOBAHUIO U p€aTn3allnn
IMPOCKTOB 10 CO3JaHUI0 CUCTEM UCKYCCTBEHHOI'O MHTCJIJICKTAa HAa OCHOBE CKBO3HOM HH(i)pOBOfI TEXHOJIOTUH

3.2|YmerTn:

3.2.1

MCXaHU3Mbl KOHTPOJIA 3a CO6J'I}OI[CHI/I€M YKa3aHHBIX MCTO)IOJ'[OFI/Iﬁ

- pa3pabareiBaTh YHU(DUIIMPOBAHHBIE U OOHOBIISIEMbIE METOIOJIOTHH OTIMCAaHUs, COOpa M pa3MEeTKU TaHHBIX, a TAKXKe

322

00y4eHus: Moziesiel HCKYCCTBEHHBIX HEHPOHHBIX ceTel

- IPUMEHATH COBPEMCHHBIC NHCTPYMCHTAJIbHBIC CPEACTBA U CUCTEMBI IPOIrPaAaMMUPOBAHUS IS pa3pa60TKM u

3.3

Baaners:

4. OFbEM JUCIHUIIIMHBI (MOIY.JIST)

O6uwasn TpyaoemMKocTb

43ET

YacoB 110 yueOHOMY IUIaHY :
B TOM YHUCIJIE :

ay/IUTOPHBIE 3aHATHUS :
caMocTosTeNbHas pabora : 85,5

KOHTakTHas pabora: 58,5

144

48 9K3aMEHBI 2

Buapr KOHTPOJIST B CEMECTpax:

HEHpOHHBIX ceTel ¢ npumeHeHnueM transfer learning. /IIp/

HKP: 10,5
5. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOJIY JIsT)
Kon HaumenoBanue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
| saHATHSA [ Kvpe

Pa3nen 1. BBenenne B KOMNbIOTEpPHOE 3peHUE

11 BBeznenue B KOMIIBIOTEPHOE 3peHKE. 3a1a4n aHaIU3a U 00paboTKU 2 2 JI1.1J11.2 J11.3J12.1
n3o0paxeHuii u Buzneo. Mcropus pa3BUTHS TEXHOJIOTHI KOMIIBIOTEPHOTO J2.2J12.3
3penus /JIex/ 21032

1.2 IlepBast 3amaua no pacno3zHaBaHHIO H300paxeHui Ha natacere MNIST ¢ 2 2 JI1.1 J11.2 J11.3J12.1
TIOMOIIIBIO Pa3JIMYHbIX apXUTEKTYp HEHPOHHBIX ceteit /IIp/ J2.2J12.3

21092

1.3 M3yuenne 0OCHOBHOM U JIOTIOJHUTENBHOM JIUTEPATYPhI IO KOMIIBIOTEPHOMY 2 6 JI1.1J11.2 J11.3J12.1

3penuto /Cp/ J2.2J12.3
D192

Pa3gen 2. CBepTOUHEBIC HEHHPOHHBIE CETH B 321a4aX KOMIBLIOTEPHOTO
3penns. Knaccupunxanus nzodpasxenuii. Transfer learning.

2.1 CBepToYHbIE HEHPOHHBIE CETH B 33Ja4aX KOMIIBIOTEPHOIO 3pEHUSL. 2 2 JI1.1J11.2 J11.3J12.1
Knaccudukauus nzodpaxenuii. Pa30op apxutektyp HeiiponHbix ceteid VGG, J12.2J12.3
Inception, ResNet, EfficientNet. Transfer learning. /JIex/ 01092

2.2 Pemenune 3agaun knaccuduxanys U300paxeHuil ¢ IOMOIIBIO CBEPTOUYHBIX 2 4 JI1.1J11.2 J11.3J12.1

J2.2712.3
01092
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2.3 W3zyuenre OCHOBHOM U JIOTIOJHUTENBHON JINTEPATYPBI IO KOMIIBIOTEPHOMY 2 12 | JI1.1J11.2 JI1.3J12.1
3penuto /Cp/ J12.2J12.3
0192
Paznen 3. IIpumenenne oudauorex OpenCV u Pillow
31 3nakoMmcTBO ¢ OpenCV. O6paboTka u3o0paxenuit /IIp/ 2 4 JI1.1J11.2 J11.3J12.1
J12.2712.3
01092
3.2 3nakomctBo ¢ Pillow /TIp/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2712.3
2132

3.3 W3y4yeHne 0CHOBHOM U TONOJIHUTEIBHON JIUTEPATYPhI 10 KOMIIBIOTEPHOMY 2 8 JIT.1J11.2 J11.3J12.1

spenuto /Cp/ J12.2J12.3
2132
Paznen 4. CermeHTanus n3o0paxeHuii u 1eTeKusi 00beKTOB

4.1 CermeHTanus n3o0pakeHuil u feTexus oobeKkToB. IlocTaHoBKa 33124 2 2 JI1.1J11.2 J11.3J12.1
cerMeHTaiuu u nereknuu. Pazoop apxutekryp FCN u Unet B 3agauax J12.2J12.3
cermeHTanuu. M3ydenne QyHKIMA NOTeph U1 3a71a4l CErMEHTALIUH. 3122
Pas6uparorcs ogHoctaauitieie (SSD, YOLO) u neyxcraauiinsie (FASTER
R-CNN, Mask R-CNN) netektopsl B 3a1a4ax AeTekiun. M3ydeHus GpyHKiuit
MoTeph B 3aj1aue Aerekiuu. /JIek/

4.2 Perienue 3aa4 cerMeHTAIMN H300paKEHHI U IETEKIIUH 0OBEKTOB C 2 4 JI1.1 J11.2 J11.3J12.1
[IPUMEHEHUEM Pa3INuHbIX apXUTEKTYp HEHpOHHBIX ceTeld. /I1p/ JI2.2J12.3

2192

4.3 U3ydenne 0CHOBHOM W JOMOIHUTENHLHOU JTUTEPATYPHI TI0 KOMITBIOTEPHOMY 2 8 JIT.1 J11.2 JI1.3J12.1

3penuto /Cp/ J2.2J12.3
2192
Pazgen 5. OcHoBBI co31aHNs HA0OPOB JAHHBIX

5.1 OcHOBBI co3/1aHKst HAOOPOB AaHHBIX H300paxeHuii. [TpenobpadboTka 2 2 JIL.1J11.2 J11.3J12.1
n300paskeHuil. IHCTpYMEHTBI pa3MeTKU 1aTaceTa U300paxeHHH. JI2.2J12.3
AyrmeHTanus gaHHbIX. /JIek/ D132

5.2 C6op, npenobpaboTka 1 pa3MeTka COOCTBEHHOTO JlaTaceTa ¢ N300payKeHUAMHU. 2 2 JIT.1 J11.2 JI1.3J12.1
Mp/ J2.2712.3

0192

53 N3ydeHne 0OCHOBHOM U JONOJIHUTEIBLHON JTUTEPATYPHI 0 KOMIBIOTEPHOMY 2 10 JIT.1J11.2 J11.3J12.1

3penuto /Cp/ J12.2J12.3
01092
Pazgen 6. Ilouck uzodpaxennii. Metric learning.

6.1 IMouck n3obpakenuii. [locraHoBKa 3a1a4n 0OyUEHUS [0 METPUKE IS 2 2 JI1.1J11.2 J11.3J12.1
CpaBHEHMS CXOKECTH JABYX U300paKeHNI U NOUCKa N300paKeHUH 1o J2.2J12.3
conepxanuto. Pa3bop gyHkimii noreps contrastive loss, triplet loss, arcface. 21032
/Jlex/

6.2 IMowuck uzobpaxenuii. Metric learning. O0y4eHue HeHpOCeTEBbIX MOJIETICH B 2 4 JI.1J11.2 J11.3J12.1

3agade pacrno3HaBanus auu. /I1p/

J2.2712.3
01092
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6.3 W3zyuenre OCHOBHOM U JIOTIOJHUTENBHON JINTEPATYPBI IO KOMIIBIOTEPHOMY 10 | JI1.1J11.2 J11.3J12.1
3penuto /Cp/ J12.2J12.3
21032
Pa3gen 7. PaciosHaBaHue TeKcTa HA H300paskeHUH
7.1 ITocTaHOoBKa 3a7a4K paclio3HaBaHUs TEKcTa Ha n3o0pakeHuu. Pa3oop 2 JI1.1J11.2 J11.3J12.1
anroputMoB CRNN, Attention OCR u Transformer OCR /JIek/ J12.2J12.3
21032
7.2 Pemenue 3agaun pacro3HaBaHUs TEKCTa HA H300PasKCHUH € IPUMEHEHUEM 4 JI1.1J11.2 J11.3J12.1
Pa3IMYHBIX MOAXOA0B U HelpoceTeBbIX apXuTekTyp /TIp/ J12.2J12.3
2132
7.3 W3yuenne OCHOBHOU U JIOTIOJHUTEIBHON JINTEPATYPBI IO KOMIIBIOTEPHOMY 11,5 |JI1.1J11.2 J11.3J12.1
spenuto /Cp/ J12.2J12.3
2132
Paznen 8. O6Hapy:keHne U TPEKUHT 00HEKTOB B BUA€OMOTOKE
8.1 OOHapyxeHHe U TPEKUHT 00BEKTOB B BUJICONOTOKE. Pa3bop anropurMon 2 JI1.1J11.2 J11.3J12.1
SORT, DeepSORT. /JIex/ J12.2712.3
2132
8.2 PaspaboTka penieHus i TETHPOBaHUS OOBEKTOB Ha BUJICO, TPEKUHTA 4 JI1.1 J11.2 J11.3J12.1
00BeKTOB B BHAconoToke. /TIp/ J12.2J12.3
D192
8.3 W3ydyeHne oCHOBHOM U TOMOIHUTENBLHON JTUTEPATYPhI 10 KOMIIIOTEPHOMY 10 JIT.1 J11.2 JI1.3J12.1
spenuto /Cp/ J12.2J12.3
D192
Paznen 9. Komnpeccust Moziesieii KOMIbIOTEPHOT0 3peHHUs
9.1 Komrmpeccust Mmoieneir KOMIbIOTEPHOTO 3PEHUS 2 JIT.1 J11.2 JI1.3J12.1
W3y4enus pa3nu4HbIX CIIOCOOOB ONTUMH3AIMU paOOTHI MOJEIICH: IPYHHHT, JI2.2J12.3
MepeHoc 3HaHuH, kBanTH3anus. /JIex/ 21932
9.2 [IpakTuka 1o ucclIeJOBaHUIO aJTOPUTMOB KOMITPECCHH MOJIEIECH JeTeKIIHH 2 JI1.1 J11.2 J11.3J12.1
00bexTOB Ha n300paxenuu /IIp/ J2.2712.3
01092
9.3 W3ydenne 0CHOBHOM W TOMOTHUTEILHON JIUTEPATYPHI 0 KOMITBIOTEPHOMY 10 JIT.1 J11.2 JI1.3J12.1
3penuto /Cp/ J12.2J12.3
01092
Paznen 10. Unas kontakTHas padota
10.1 |KoHucynpranuu u npoMexxyrounas arrecramus /MKP/ 10,5 [ JI1.1J11.2 JI1.3J12.1

J2.2712.3
0192

6. POHJ1 OHEHOYHbBIX CPEJICTB

6.1. IlepeyeHb BHI0OB OLCHOYHBIX CPeJCTB

Onpoc Ha JeKIuu
[Ipakruyeckas padora
DK3aMEHAIMOHHBIH TeCT

6.2. TunoBbIe KOHTPOJbHBIC 3a1aHUA U HHBIC MaTEePHUAJIbI 1/ Telcymeﬁ aTreCcTaluu
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I13-1. Pacnio3naBanue u3obpaxenuil Ha natacere MNIST ¢ momonbto HEHPOHHBIX ceTeil

I13-2. Kiraccuduxanus n300pakeHHid ¢ TOMOIIBIO CBEPTOYHBIX HEHPOHHBIX CETEH

[13-3. O6paborka n3o6paxenuii B OpenCV u Pillow

[13-4. CermenTanus n300pakeHUI M JETEKIUS OOBEKTOB

I13-5. Co3naHue cOOCTBEHHOIO JaTaceTa ¢ H300pakeHUsIMU

I13-6. OOy4eHue HeHpoCeTeBBIX MOAICIICH B 3a/1a4e pacO3HABaHUS JIUILI.

[13-7. Pacnio3HaBaHue TEKCTa HA U300paKECHUN

I13-8. Pa3zpaboTka peleHus sl TETHpOBaHUs 00BEKTOB Ha BUJE0, TPEKUHIA OOBEKTOB B BUJEOIIOTOKE
[13-9. HccnenoBanue aropuTMOB KOMIIPECCHH MOJIEIICH TETEKIIMU 0O BEKTOB Ha N300pasKEeHUN

6.3. TunoBble KOHTPOJIbHbIE BOMPOCHI U 3a1aHUS JIsI MPOMEKYTOUHOU aTTecTAlNU

1. 3apauu aHanu3a ¥ 00pabOTKU n300paskeHuil u Buaeo. Mctopus pa3BUTHS TEXHOJIOTUH KOMIBIOTEPHOTO 3pEHUS

2. CBepTOUHBIC HEHPOHHBIC CETH B 3a[jauaX KOMIbIOTEpHOTO 3peHus. Knaccupukaus nzodpaxenuii. Pa36op apxutektyp
HelipoHHbIX ceteil VGG, Inception, ResNet, EfficientNet. Transfer learning.

3. O6paboTka m3obpaxenuit OpenCV, Pillow

4. CermeHTanus U300pakeHUH U leTeKuus 00bekToB. ITocTaHOBKA 3a/1a4 CErMEHTAIMHU U neTekimu. Paz6op apxutektyp FCN u Unet
B 3ajlayax cerMeHTanuu. M3yuenne GyHKIUi moTeph i 3a1a4u cerMeHTaluu. oanocraauitaeie (SSD, YOLO) u AByXcTaauitHbIe
(FASTER R-CNN, Mask R-CNN) netexTops! B 3aga4ax AeTeKimu. M3ydenus GyHKIUi MOTeph B 3a/1a4e TETEKIHH.

5. OCHOBBI cO3/1aHuUs] HAOOPOB JTaHHBIX H300pakeHuit. [IpenoOpaboTka n300pakeHud. THCTpYMEHTHI pa3MEeTKH Jatacera
n300paskeHuil. AyrMeHTanus JaHHbIX.

6. ITouck nzo0pakenuii. [TocraHOBKa 3a1a4ut 00yUYCHHUS TI0 METPHKE JJIsl CPABHEHUSI CXOKECTH JBYX H300paKCHUH U TIOUCKA
n300paxkeHu# 1o conepxanuio. Pazdop ¢pyHkimii noreps contrastive loss, triplet loss, arcface.

7. TlocTaHOBKA 33J]a4 pacro3HaBaHUs TEKCTa Ha u3o0pakeHnn. Pa3zoop anropurmoB CRNN, Attention OCR u Transformer OCR
8. OGHapyxeHue U TpeKUHT 00beKTOB B BuseonoToke. Pa3dop anropurmos SORT, DeepSORT.

9. Kommpeccust Moneneit KoMnbloTepHOTo 3peHus. CriocoObl ONTUMU3AINHI PA0OTHI MOJIETIeH: IPYHUHT, IEPEHOC 3HAHHH,
KBaHTHU3aAIMS.

6.4. Kputepuu oneHuBaHus

[IpakTuueckoe 3aganue

3 GayIa: 3aJaHue BBIITIOJIHEHO MTOJIHOCTEIO,

2 Gasna: 3a/laHKe BBIMOJHEHO MOJHOCTHIO, HO JIOMYIICHBI He3HAYUTEIbHBIC OITUOKH, UITH 33J[aHie BBITIOHEHO Ooutee, ueM 50%,
1 Gayuta: 3a1aHKe BHIMOJHEHO MMOJHOCTHIO, HO AOMYILIEHBI CEPhEe3HbIC OMMOKHU, UK 3aJaHNe BBITIOJHEHO MeHee, yeM 50%,

0 6asuIOB: 3a/1aHKE HE BBINOJHEHO

Hroroserit TecT

KommbrotepHslii TecT cocTout u3 20 BOIPOCOB, MO3BOJISIONIMX OLEHUTH CHOPMUPOBAHHOCTH KoMmeTeHIid. Ha oTBeTsI oTBOIMTCS |
qac.

20 0amuT0B: 3aJaHKE MOJHOCTHIO BEIIIOJIHEHO 0€3 OmnO0K

1-19 GastoB: 3a1aHKE BBIMOIHEHO YaCTUYHO HMJIM BBIIOJHEHO C OUTHOKAMHU

0 0asuToB: 3a/laHKE HE BBINOJHEHO

7. YYHEBHO-METOANYECKOE 1 TH®OPMAINIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJY JIsT)

7.1. PexoMeHnyemas autepaTtypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc

JI1.1 |Au 2. C. [IporpamMMupoBaHrue KOMIBIOTEPHOTO 3peHHs Ha si3bike Python Mocksa : JIMK 9BC
(https://e.lanbook.com/book/93569) Ipecc, 2016

JI1.2 |Censanxun B. B. KommnbrorepHoe 3penne. AHanu3 1 00paboTka H300parkeHU: Cankr- [lerepOypr 3BC
yueOHOe ocoOue 1Jis By30B : Jlans, 2023
(https://e.lanbook.com/book/276455)

JI1.3 |Tépx M., I»Buc P. KommsrorepHoe 3penue. Ilepenossie MeTob! U rity0okoe o6yuenue |Mocksa : JJMK 9bC
(https://e.lanbook.com/book/314900) Ipecc, 2022
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BO «Henl'V»
7.1.2. JlonoHuTeIbHAS IUTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI2.1 |Tyndemnoy 4., I'my6okoe oOyueHHe Mocksa : JIMK 3BC
benmxuo 1., (https://e.lanbook.com/book/107901) Ipecc, 2018
Kypsumis A.
J12.2 |Knerte P. KommnerorepHoe 3penune. Teopus 1 alropuTMbl Mocksa : JIMK 9BC
(https://e.lanbook.com/book/131691) Ipecc, 2019
JI2.3 |Toymannen b. IporpammupoBanue GPU npu momormu Python u CUDA Mocksa : JIMK 9BC
(https://e.lanbook.com/book/179469) Ipecc, 2020

7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIHOHHOH ceTH ""UHTepHeT"

D1 |VYuuepcuterckas OMOIHOTEKA OHIAWH [DIEKTPOHHBIN pecypc] : aekTpoHHO-0ubmoTeynas cucrema (O6C) / 000
Jupexrmenua [Madaummunr http://biblioclub.ru

32 |JTanb [DnekTpoHHbIi pecypc] : anekTporHO-0nbmmoreunas cuctema (OBC) / uzgarenscto Jlans http://e.lanbook.com

7.3 Ilepeuenb MHGPOPMANIMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpammHoOe oGecneyeHue

Python
Python 3.7
LMS Moodle

7.3.2 IlpodeccronabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JIs1)
Jlns peanuzanuy AMCHUILINHBI HCHIONB3YIOTCS yueOHbIEe ayAUTOPUH JJIs IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH
CEMHMHApPCKOT0 TUIA, TPYNIOBBIX U MHIUBHUyaIbHbIX KOHCYIbTALMH, TEKYILEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTECTALMHU, a TAKKE
MTOMEIIEHHS U1l CAMOCTOSITEIIbHOW PabOTHI.

VueOHble ayAUTOPUH YKOMIUIEKTOBAHbI CIIEIUATN3UPOBAHHON MEOEIbI0 M TEXHUYECKUMU CPEACTBAMHU 00y4EHHS: 10CKa, apThl,
MyJNbTUMEAUIHOE U ayAn0000pyI0BaHHE.

Jlnst mpoBeieHust 3aHATHI JIEKIIMOHHOTO THIIA TIPEUIAraroTcsi HAOOPHI IEMOHCTPAMOHHOTO 000PYIOBAHMUS U YI€OHO- HATIISTHBIX
noco6uit: nudpoBsle 00pa3oBaTEIbHBIE PECYPCH, & TAKXKE UCIIOIb3YETCs HEPEHOCHOE U / WU CTAllMOHAPHOE MYJIbTUMEUIHOE
o0opynoBanue (3KpaH, HOYTOYK, IPOCKTOP, KOJIOHKH).

Jls ceMHHApCKUX 3aHATHH MCIIONB3YIOTCS AyIUTOPHH OCHAILICHHBIE OOBIYHOM JOCKOMW, MapTaMu, NEPEHOCHBIM MYJIbTHMEAUHHBIM 1
ayanoo0opynoBaHueM (B cilyyae HEOOXOIUMOCTH).

[TomerieHust 111 CaMOCTOSITENBHOM PabOThl 00YHAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM C MOJKIIOUEHHEM K CETH
"NuTepHeT" ¥ 00ecrieueHHEeM JI0CTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

9. METOAUYECKHUE YKA3AHUSA JJIA OBYYAIOIIUXCA 11O OCBOEHHUTIO JUCHUIIIMHBI (MOY JIS)

K mpomexyTo4YHOI aTTecTalui He0OXO MO TOTOBUTHCS II€JICHANPABICHHO, PETYIIIPHO, CACTEMAaTHYECKH H C MIEPBBIX THEH 00yIeHHS
o naHHou auctmiuinHe. [locse 3Toro y oOyuarorierocst JoKHO ¢hOPMHUPOBATHCS YETKOE MPEACTaBIeHHEe 00 00beMe U XapaKTepe
3HaHWI U YMEHHH, KOTOPBIMH HaZo OyAeT OBIaeTh Mo AucUUILTHe. CHCTEMaTHIeCKOE BBIMOJHEHHE YIeOHOH paboThl Ha JISKIHAX U
CEeMUHAPCKUX 3aHATHSX MO3BOJIUT YCIIEITHO OCBOUTH TUCUUILIMHY. [Ipu HammcaHWu KypcoBO# paboThl peKOMEHIYEeTCsl HauaTh
00CyKIeHNEe TEMBI U TIJIaHa KYPCOBOM paboThI B HAYale CeMecTpa ¢ HayIHBIM pykoBoauTeneM. Hamo OTBETCTBEHHO MOAXOAUTD K
TUTAHUPOBAHUIO BBITIOTHEHHUST KYPCOBOW paboTHI, COOMIONATh CPOKHU, aKTHBHO IOJIb30BATHCS HE TOJIBKO HAYYHOH JIMUTEPaTypoil, HO U
00s13aTeJIbHO IPUMEHATH HHYOPMAIHMIO peabHBIX NPeIIPUITHH, Ha HHGOPMAIUH O AATEIHHOCTH KOTOPBIX OCHOBAaHA JaHHAS
KypcoBas padora.

B CJiyqyac IpUMCHCHUA IIPU O6quHI/II/I JAUCHUIIIUHBI 9JICKTPOHHOI'O O6yLICHI/I$[, JAUCTAaHIIMOHHBIX 06pa3013aTeanbe TEXHOJIOTUH
oO01eHne 00yJaromuXCs U MPEnoAaBaTeNs OCYIIECTBISIETCS B PEXKIME PEalbHOTO BpeMEHH (OHJIAiH-JIeKHU (BeOUHAPEI), YaThl,
BUICO-KOH(EPEHIINH U JP.) HIIK OTJIOKEHHOTO BpeMeHH (cucTemMa AucTaHMoHHoro o0y4yenus Moodle, MS Office 365, hopymsl,
JNICKTPOHHAS MOYTa U JIP.).

BoJibIy o 94acTh BpeMEHH 00y4aroIIecst CAaMOCTOSITEILHO PabOTAOT ¢ y4eOHO-METOAHICCKUMH MaTepuaiaMu. CTyICHTHI HMEIOT
BO3MOKHOCTh KOHCYJIbTUPOBATHCS C TPEMOJaBaTeIeM [0 BCEM BOMPOCAM, BO3HHKAIOIIUM B X0JI€ CAMOCTOSATEIBHON pabOThI
MOCPEICTBOM 3JICKTPOHHO IOYTHI, COLHAIBHBIX CETEH U T.II.

Joctyn o0yyaromerocst K y4eOHbIM pecypcaM B PeXKUME OTIIOKESHHOTO BPEMEHH, CaMOCTOSTENEHON PaboThl OCYLIECTBILSIETCS Yepe3
ceth MIHTEpHET B yIOOHOM [UIsl HETO MECTE, BPEMEHHU U TeMIIE.

Ipu 00y4eHuH JIUII ¢ OrpaHHICHHBIMUA BO3MOKHOCTSIMH 3[I0POBbBS DJICKTPOHHOE O0YYCHHUE, TUCTAHIIMOHHBIC
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00pa3oBaTebHbIE TEXHOJIOTUH IIPELyCMaTPUBAIOT BO3MOXKHOCTD IIpUeMa-niepeiad MHPOPMAIMH B JIOCTYIHBIX UL HUX QopMax.
Peanu3zanust JUCIUILTHHBI C IPUMEHEHHEM JIEKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONIOTHI (1anee — D0,
JOT) ocymecTBisieTcs Ha ocHOBaHUU «[10JI0KE€HUS O peau3aluyi OCHOBHBIX U JIOTIOJIHUTEIBHBIX 00pa30BaTENIbHBIX IIPOTPAMM C
MIPUMEHEHUEM 3JIEKTPOHHOTO 00y9YeHHs 1 AUCTaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (helepaTbHOM TOCyJapCTBEHHOM
O10/KETHOM 00pa30BaTEIbHOM YUPEXKISHUU BBICIIEro 00pa3oBanus «YenssONHCKUII rocy1apCTBEHHBIH yHUBEpCUTETY, «[lomoxenus
0 MOpsiAKE 3a4eTa 00YyJaIoMUMHUCS [0 OCHOBHBIM IPO(ECCHOHAIBEHBIM 00pa30BaTeNIbHBIM NIPOrpaMMaM BBICIIEr0 00pa30BaHUs B
®I'BOY BO «Uenl'V» pe3yabTaToB OCBOCHHUS B OPTaHU3AIUX, OCYIIECTBISIOMIUX 00pa30BaTeIbHYIO IEATEIbHOCTD, YIeOHBIX
MIPEeMETOB, KypCOB, TUCUUIUINH (MOyJIel), NPAKTHK, TOMOJHUTEIbHBIX 00pa30BaTeIbHBIX IIPOTPaMM» IIOCPEACTBOM JIEKTPOHHON
uHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxop | T.I1.) IPH
peanu3anuu 00pa3oBaTesbHON AesaTenbHOCTH ¢ TpuMeHeHneM D0, IOT MoryT NpUMeHsATh KOMIOHEHTHI, HE BXOAAIINE B IIEPEYCHb
3JIEKTPOHHOM HHPOPMAIHOHHO- 00pa30BaATEIILHON CPEIIBI.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCHA C UHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbA

OcBoeHHe AUCIMIUIMHBI HHBAIMIAMHU U JIUIIAMHU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbsI OCYILIECTBIISETCS C UCIIOJIb30BaHUEM
CIELHATbHBIX TEXHUUECKUX CPEJCTB U IoJI0 HHPOPMALMOHHBIX TEXHOIOTHH, IPe0CTaBIseMbIX PecypcHbIM yueOHO-METOJUIECKUM
LEHTPOM 110 00yIEHHIO HHBAIMIOB U JIUI] C OTPAHNYEHHBIMH BO3MOKHOCTSAMH 3710poBbs Yenl'Y 1o 3anmpocy o0ydaromierocs.

1. Mo6unbHble crienuaibHble TEXHUYECKUE CPEJCTBA AJIs JIUL ¢ HApyLUIEHUSAMH 3pEHUS: IOPTATUBHBIM KOMIIBIOTEP C BBOJOM/BBIBOIOM
uipudTom Bpaiins ¢ cuarezatopom peun «ElBraile-W14J G2»; HOyTOyKH ¢ IporpaMMHO# 3kpaHHOTO qocTyna NVDA; aeKkTpoHHbIC
YBEIUYUTENH A1 yAAJIEHHOTO IPOCMOTpa; BUICOYBEJIMUUTENN IOPTATHUBHBIE; TU(IOILIeep; HU(POBbIE AUKTO(DOHBI.

2. MoOuipHBIE CrielHaNbHBIE TEXHHYECKUE CPENCTBA IUIS JIMI C HAPYIICHUSMH CIIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO IOJISI CO
BCTPOEHHOH coBMecTUMOCThI0 ¢ FM-ycrpoiictBamu; paguoxiaccsl «ConeT-PCM» ¢ mepenaTdukoM, 3aylIHBIM HHIYKTOPOM H
UHIYKIUOHHON IeTiel; cucreMa MHGOpPMalMOHHAs Ul ciabocibluanux nepeHocHas «Mcrok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; TOKYMEHT-KaMepa; NpOorpaMMHUpPyeMBIe CITyXOBBIE allapaThl MHINBHAYaJIHHOTO ITOJB30BaHMSI.

3. AccuctuBHbIe MH(GOPMALMOHHBIE TEXHOJOTHMHU: MPOTrpaMMHOE OOeclieYeHHE SKPaHHOrO JocTyna ¢ cuHTe3oM peun NVDA;
MPOTPaMMBI 3KPaHHOTO YBEJIWYEHHST; IPOrPaMMBbI pEYeBOT0 CHHTE3a TSI KOMIBIOTEPOB M HOYTOYKOB; IIPOrPaMMBbI PEUEBOTO CHHTE3a
JUIst MOOMJIBHBIX YCTPONCTB; 3KpaHHas KJIAaBUATYypPa; SKpaHHAs JIyIa.

IMpn HeoOXomMMOCTH ISl OOYYArOUIMXCS C HapyIICHUSIMH 3peHHs Ha pabounMx MecTax Ml MPOBENCHUS NMPAKTHYECKUX WU
1a00paTOPHBIX 3aHATHI YCTaHABJIMBAETCs CIELUAIBLHOE TPOrpaMMHOe obecriedyeHue (mporpamma peueBod HaBuraumu NVDA,
peueBble CUHTE3aTOPbl, SKPAaHHbIE JIYIIBI).

B yueOHple aymuropuu ob0ecreduBaeTCsi OECHPEMATCTBEHHBIH JOCTYN I OOy4aloIuMXCs MHBAIMIOB M OOY4YalOIUXCS C
OTpaHWYEHHBIMH BO3MOXKHOCTSMH 37I0pOBbs. B Kakmoi aymutopud, rae oOydaloTCs WHBAIWABI W JIMNA C OTPaHUYCHHBIMH
BO3MOJKHOCTSIMH 3/10POBBS, IPEIyCMAaTPUBACTCA COOTBETCTBYIOIIEE KOJMUIECTBO MECT [yl 0Oy4alOMUXCs ¢ YUeTOM HapyLIEHUH UX
3]10POBBSI.

Jlns ocBOGHUS IUCLUILUIMHBI MHBAJIUJIAM U JIMIAM C OIPaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBBSI NIPEAOCTAaBIIETCS JOCTYN K
HEeYaTHBIM UCTOYHUKAM, UMEIOLIMMCS B HaydHOH 6ubnuoTeke Yenl'V, ¢ HOMOIIBIO CHEMUANBHBIX TEXHUYECKUX CPEJCTB; JOCTYI K
9JICKTPOHHBIM HCTOYHUKAM, MPEACTABICHHBIM B (popMe SIEKTPOHHOTO JOKyMeHTa B ¢onae HayuHoil Oubmmorexu Yenl'VY wnmm
3JIEKTPOHHO-OMOINOTEYHBIX CHUCTEMAX, C MOMOUIbIO CIEHUATbHBIX TEXHHYECKHUX M IMPOrpaMMHBIX CpencTB (pabouee mecTo Uit
HE3psYero NOJb30BaTeNs C MPOTPaMMHBIM OOECIIeYeHHEM JKpPaHHOTO JOoCTyna ¢ cuHTe3oM peud NVDA, paGouee Mmecto ¢
KOMIIBIOTEPHBIM POJUIEPOM U KIaBHaTypoii Clevy ¢ G0NBIIIME KHOIIKAMU U ¢ pa3emsoNel KIaBUIIN HaKIaaKoOM).
VYuebHO-MeToAMUECKHE MaTepHanbl 11 00yJaromuXcesl U3 YMCIa MHBAIUIOB U JIMIl C OTPAHMYEHHBIMHU BO3MOXHOCTSIMU 310POBbS
MPEIOCTABISIIOTCS B OpMax, alaliTAPOBAHHBIX K OTPAHUYSHUSM UX 3I0POBbS U BOCTIPUATHS HH(POPMAIIUK:

JInist v ¢ HapyIIeHUSIMU 3peHMS:

- B IIEYATHOH (POpME YBEITMIECHHBIM IPUPTOM,

- B popMe IIEKTPOHHOTO JOKYMEHTa,

- B popme aynuodaiina,

- B meyaTHOH (opme mpudTom bpaiins.

Jlns nu ¢ HapyleHusAIMH ciryXa:

- B Ie4aTHOH (opme,

- B (pOopMe 3IIEKTPOHHOIO JOKYMEHTA.

Jlnis a1 ¢ HapyHIeHUs MU OTIOPHO-ABUIaTENbHOIO anapara:

- B IeyaTHoi opme,

- B (pOopMe 3IIEKTPOHHOIO JOKYMEHTa,
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- B opme ayauodaiina.

JlaHHBIA IepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTa 00YJarOLIHXCsl.

J11s1 THBAJIMIIOB M JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSl OCBOCHHUE TUCIUILIHHBI MOXKET OBITh YaCTHYHO WITH TIOJHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruid (Moodle, Adobe Connect Pro u mp.).

B 0CBOCHUM TUCIHWIUIMHBI WHBAUIAMU U JIUIAMH C OTPaHHMYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI HCIOJIB3YETCS WHIUBHIYyabHASL
pabora. Ilon MHAMBHIYaNBHOW pabOTOW MoOApasyMeBaeTcs JABe (OPMBI B3aUMOJCHCTBHS C NPEMONABATENeM: HHAWBHAYaTbHAS
yueOHast paboTa (KOHCYJIbTAIMK), T.€. JOTIOJHUTEIBHOE Pa3bsICHEHHE YUeOHOTO Marepuana U yriyOJeHHOe U3ydYeHHEe MaTepuala ¢
TeMH OOYYaIONIMMHKCS, KOTOpbIe B 3TOM 3aWHTEPECOBAHBI, W WHIUBHIyallbHas BOCHHTATeNbHas pabora. MHAMBHIyalbHbBIC
KOHCYJIbTallM HalPaBJICHbI HA HHIAUBHIYAIN3aHI0 O0YISHHS U YCTAHOBIEHHUIO BOCIUTATEIFHOTO KOHTAKTa MEXKAY IPerojaBaTeneM
1 00yJaIOMIUMCS HHBATUIOM HJIH O0YYAIOIIMMCS ¢ OTPAHHYCHHBIMH BO3MOXHOCTSIMHU 3I0POBBSL.

[Tpu npoBeieHNH IPOLEYPHI OLIEHUBAHUS PE3YIbTaTOB 00YUEHHS HHBAJIHUIOB H JIUII C OTPAaHUIEHHBEIMU BO3MOKHOCTSIMH 3JI0POBBSI 11O
JUCIUIUIAHE 00ECTeYMBACTCSl BBIMOJHEHHUE CIEAYIONIMX JOMOJHHUTENBHBIX TPEeOOBaHMHA B 3aBUCUMOCTH OT HWHIMBUAYaJTbHBIX
0COOEHHOCTEH, 00yUaroIInuXCs:

a) MHCTPYKIMS O MOPSIIKY TPOBEICHUS MPOLEAYPbl OICHUBAHUS MPEIOCTABIAETCS B MOCTYMHOH (hopMe (YCTHO, B MHCHMEHHOM
¢dopme, B muceMeHHOU Gopme tprdToM bpaiiis, yCTHO ¢ NCIONB30BaHUEM YCIIYT CYPONIEPEBOTUHKA);

6) moctymHas (opMa MPeIOCTaBICHUS 3aJaHUil OIEHOYHBIX CpeACTB (B me4yaTHO#H (opMe, B MedaTHOW (GopMe yBEITHYCHHBIM
mpudToM, B edatHOH dpopme mpudTom bpaiins, B Gopme 21eKTpOHHOTO JOKYMEHTA, 331aHHs 324U THIBAIOTCS] ACCUCTEHTOM, 3aaHHs
HPEIOCTaBIIAIOTCS C MCIIOIb30BaHUEM CYPIONIEPEBOMA);

B) JocTynHas (opMa MPeJOCTaBICHHSI OTBETOB HA 3a/aHMs (MMMCBMEHHO Ha Oymare, HAaOOp OTBETOB Ha KOMIIBIOTEPE, MHCHMEHHO
mpudroM Bpaiins, ¢ HCIOIb30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

[pu npoBeeHNN MPOLETYPHI OLIEHHBAHHS PE3YIbTaTOB 00yUYEeHNUs HHBAIMIOB U JIAI C OTPAHUYSHHBIMH BO3MOXKHOCTSMH 310POBBS
MpeyCMaTPUBACTCsI HCIIONB30BAHUE TEXHUUECKUX CPEJICTB, HEOOXOIUMBIX IM B CBSI3H C MX HHIMBUIYalbHBIMH OCOOCHHOCTAME. DTH
cpenctBa MOryT ObiTh mpemoctaBiieHbl YenlY WM MOTYT HCIHOJB30BaThCS COOCTBEHHBIC TEXHHYECKHE cpencTBa. Ilpu
HEOOXOMUMOCTH MHBAIKIAM H JIUIIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3[I0POBbS MPEIOCTABIISICTCS AOTIOTHUTEIBHOE BPeMst st
MOATOTOBKH OTBETA Ha 3aJaHMsl, IPOLeypa OLCHUBAHNUS PE3yIbTaTOB OOYUESHUS 110 TUCIUILTHHE MOXKET MPOBOAUTHCS B HECKOIBKO
ITAIoB.

IIpoBeneHne mpouenypbl OLEHUBAHUS PE3YNIbTATOB O0yYEHHS WHBAJIHIOB M JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBS
JAOITYCKA€TCs C UCIIOJIb30BaAaHUEM NUCTAaHIIUOHHBIX 06pa3OBaTC.]'IbeIX TEXHOJIOTHM.
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