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OOmue cBegeHNs 0 MporpamMmme

Pabouast mporpamMmma AUCHUIUIMHBI (MOIYJIsS) cocTaBieHa Ha ocHoBe TpedboBanuiit ®I'OC
BO no HampaBieHusIM MOATOTOBKHU (CHEUATBHOCTSIM):

KOI[ U HAaMMCHOBAHUC HAIIPABJICHHUA ITOATOTOBKH

[ara u Homep npuka3za MunoOpHayku Poccun
(cieruanbHOCTH)

44.04.01 Ilemarornueckoe oOpa3oBaHHe

npoduib: McKycCTBEHHBIM HHTEIIEKT, «22» (enpans 2018r. Ne 126

g poBas cpeia 00pa3zoBaTeNbLHOM
OpraHH3aIuH

Caenenus o pazpaboTunke(ax) mporpaMMal:

BEHEIUKTOB MAKCHM WMJIbUY, TEHEPAJIBHBIN JUPEKTOP
OO0 «MAJUJIEHOM TEXHOJIOKUC

(®UO, yueHas crenieHb, y4eHOE 3BaHKE, JOJKHOCTh, MECTO PAOOThI)

JIArMHOBA OJIbI'A KOPBEBHA, 3ABEYIOIIUI KA®EIPOU MATEMATUKU U
NH®OPMATUKU, KAH/I.ITIEJ.HAYK, JTOIIEHT

(®UO, yueHas crenieHb, y4eHOE 3BaHHE, JOJKHOCThb, MECTO PAOOTHI)

KAIMMHIEBA OJII'A AJIBBEPTOBHA, JIOLIEHT KA®EPbl MATEMATUKU 1
NH®OPMATHUKU, KAH/I.TEXH.HAVYK, JIOLIEHT

(®UO, yueHas creneHb, y4eHOE 3BaHKE, JOJKHOCTh, MECTO PAOOTHI)

Pabouast mporpamMmma AMCHMIUIMHBI (MOJYJIsI) pacCMOTpeHa Ha 3acelaHuu Kadeapbl H
PEKOMEHJ0BaHA K YTBEPKICHUIO

MATEMATUKN 1 THOOPMATUKHU

HaMMCHOBAHHEC Kaq)e,[[pbl

Ot 11.10.2021, mpoTtokomn Ne3.

3aBenyrommuii kadgeapoii

11.10.2021 % 0.10. JIsrunosa

JaTa moJAnucaHus MHOJITUCH 1.0. ®amunus




Pabouass mporpamma AUCHMIUTUHBI (MOJIYJIsl) pacCMOTpEeHa Ha 3acelaHuu Kadeapbl U
PEKOMEHI0BaHa K YTBEPKIECHUIO

KADE/IPA IIEJATOI'MKHN 1 AKMEOJIOI' A JIMYHOCTHU

HaNMEHOBaHHE Kadenprl

Ot 13.10.2021, npoTokoa Ne3.

3aBenyrommii kageapoii

13.10.2021 e Boponiosa A.B.
JaTa IMoaIHUCaHUs MHOJITHCH 1.0. ®amunus
IIEPEYTBEPX/IEHO
Ot 3.04.2023, mpotokos Ne9.
3asenyromui kadeapoii
3.04.2023 e Boporosa A.B.
JaTa moANKUCaHus MHOAIKUCH N.0. Gamunus



Conep:xkanue

Mecto nucuuIiuHbl (MOAYJs1) B CTPYKTYpe 00pa3oBaTeIbHOM
IPOrpaMMBbl

[Inanupyemsblie pe3yabTaTbl O0yUYeHHs 110 AUCIUIUTMHE (MOIYJIIO)

O0beM JUCIMIUTUHBI (MOYJIS1) B 3a4€THBIX SAMHUIIAX C YKA3aHUEM
KOJIMYECTBA aKaJeMUYECKUX YacOB, BBIJICIICHHBIX HA KOHTAKTHYIO paboTy
oOydJaronuxcsi ¢ mpemnoaaBaTeseM (1o BUAaM YIeOHBIX 3aHATHIA) U Ha
CaMOCTOSITENIbHYIO pabOTy 00yYaronuxcs

ConeprxaHnue QUCHUIUIMHBI (MOIYIS), CTPYKTYPHUPOBAHHOE 110 TEMaM
(pa3nenam) ¢ ykazaHUEM OTBEICHHOTO Ha HUX KOJIUYECTBA
aKaJIEeMHYECKHUX YacoB

@OoHJ OLIEHOYHBIX CPEJICTB I POBEACHUS TEKYILEH U IIPOMEKYTOUHOU
aTTecTaluy O0y4aroluXcs M0 AUCUUIUIMHE (MOTYJIIIO)

YuebHo-MeToaudecKkoe 1 HHPOpMAITMOHHOE 00€CTICUCHUE TUCITUTIITNHBI
(Momyist)

MarepuanbHO-TEXHUUYECKOE 00ECIIEUeHUE TUCIUTITUHBI (MOTYJIs)

Oco0eHHOCTH peanu3alyi AUCITUTIINHBI 1J11 UHBAJTUIOB U JIUI] C
OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 30POBbSA
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1 MecTo nMcUMILIMEBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

CornacHo yueOHOMY IiaHy quciumuiiHa «KoMmbpioTepHoe 3peHue U HEHpOHHBIE CETH» BXOJUT B
MOyIib «VICKYCCTBEHHBIN MHTEIUIEKT» M U3y4aeTcst BO 2 U 3 ceMecTpax mpu 09HOU (opMe 0O0ydeHHs; B
3 u 4 cemecTpax npu 3a04Hoi Gopme oOyueHus. HeoOxomumoit 6a30il miisi M3ydeHUs TUCIUATITAHBI
SIBJISIIOTCS  3HAHUS, TMOJYYEHHBbIE NPU U3YYCHUHU JUCHUIUIMH METOJO0JOTHYECKOTO MOJIYJS, a TaKKe
TUCHUILTUH «MeToAbl HCKYCCTBEHHOTO MHTEIIeKkTa» U «O0paboTKa JaHHBIX C UCIOJIb30BaHUEM S3bIKa
porpaMMupoBaHus Moayist «MCKyCCTBEHHBIN UHTEILIICKT.

B xoze u3ydyeHust AUCUMILIMHBI MAaruCTPAHT MOJy4YaeT OCHOBHBIE 3HAHUS O KOMIIBIOTEPHOM 3PEHUH,
MeToJIaX 00pabOTKH U aHAJIN3a H300paKEHUH, HEUPOHHBIX CETSIX U MOJIX0JaX K UX O0YUCHHIO.

[lonydyeHHble 3HAHUS, YMEHUS U HABBIKM BOCTPEOOBAHBI NMPU OCBOCHUU MOCIEAYIOUIUX JUCHUIUIMH
JAHHOTO MOJYJsl, B XOA€ TMPOU3BOJCTBEHHOW TPAKTUKHM U TPU TMOJATOTOBKE BBIMTYCKHOMU
KBTI (UKAITMOHHON PabOTHI.

2 Ilnanupyembie pe3yabTaThl 00y4eHHA MO0 JMCHMUILINHE (MOIYJIIO)

JlucuuiiuHa HarpaBjieHa Ha JOPMUPOBAHUE CIETYIOIINX KOMIETEHIUH BBIITYCKHUKA:

Komnerennuu, popmupyemsie B pe3ysibraTe
OCBOEHUS AMCUUILINHBI (MOJTYJIs)

HMHIuKkaTOphl TOCTHKEHUS KOMITCTCHITHHA

OIIK-10. Crnocoben ucciienoBath
COBpEMEHHBIE ITPOOJIEMBI M METOJIbI
MH()OPMATHUKH, UCKYCCTBEHHOT'O HHTEIIJICKTA
1 Pa3BUTHS HHPOPMAIIMOHHOTO O0IIECTBa,
M (HPOBON IKOHOMHUKH.

NOIIK 10.1 Hccnenyer coBpeMeHHBIE TIPOOIEMBI
UH(POPMATUKH, UICKYCCTBEHHOTO UHTEIIIEKTA U
pa3BuTHS HHOOPMAIMOHHOTO 00IecTBa, U(POBOU
HKOHOMHUKH.

NOIIK 10.2 ITpoBoauT aHaIn3 COBPEMEHHBIX
METOIOB U CPeICTB MH(POPMATHKHU U
MCKYCCTBEHHOTO MHTEJUIEKTA [ PEIICHHS 3324
npoecCHOHATILHOM 1eATEIbHOCTH.

[TIK-11. CriocoGeH pyKOBOAUTH MPOEKTAMHU
CO CTOPOHBI 00Pa30BATEIBLHON OpraHU3aIuu
10 CO3JJaHUIO, MOJIEPKKE U
HCIIOb30BAHUIO CUCTEMBI HCKYCCTBEHHOTO
MHTEJJIEKTa Ha OCHOBE HEHPOCETEBBIX
MOJ€eJIe U METO/OB.

NIIK11.1 PykoBoauT paboTamu 1Mo OLIEHKE U
BbIOOpY MoJIeNIell HICKYCCTBEHHBIX HEMPOHHBIX ceTei
1 UHCTPYMEHTAJIbHBIX CPEACTB JUIsl pEIICHHUS
MIOCTaBJIEHHBIX 3a/1a4 CO CTOPOHBI 00pa30BaTEIbHON
OpraHu3aLUH.

NIIK11.2 PyKOBOOUT CO3JaHUEM CUCTEM
HCKYCCTBEHHOI'O MHTEJJIEKTa Ha OCHOBE MOJIesIeN
HCKYCCTBEHHBIX HEHPOHHBIX CETEH U
MHCTPYMEHTAJIBHBIX CPEJICTB CO CTOPOHBI
00pa3oBaTeNbHON OpraHU3aIIH.

NIIK11.3 PykoBOOUT MpoeKTaMHu 0 pa3paboTKe,
CHUCTEM HCKYCCTBEHHOT'O MHTEJJIEKTAa HA OCHOBE
Mojieiel rTyOOKMX HEHPOHHBIX CETe U HEUETKHUX
MoJiesIell 1 METOJIOB CO CTOPOHBI 00pa30BaTeIbHON
OpraHu3alMH.

[TIK-13. Crioco6eH pyKOBOAUTH MPOEKTAMHU
CO CTOPOHBI 00Pa30BATEIHLHON OpraHU3aIuU
10 CO3/IaHUIO0, BHEJJPEHUIO H
MCIOJIb30BAHUIO OJTHOM HITH HECKOJIBKHX
CKBO3HBIX TU(POBBIX TEXHOJIOTHI
HCKYCCTBEHHOT'O MHTEJIIEKTa B IPUKIIATHBIX

HIIK13.1 Pemaer npuknaaHbie 3aJ1a44 U PEATU3YET
MIPOEKTHI B 00JIACTH CKBO3HOU IU(PPOBOIA
TEXHOJIOTMH «KOMITBIOTEPHOE 3PEHUE» CO CTOPOHBI
o0pa3oBaTeNnbHOI OpraHu3alny.




oOJacTax.




3 O0bemM auUCHUILUIMHBI (MOAYJsl)) B 3a4YeTHBIX EIMHMIAX € YKAa3aHHEM KOJUYECTBA aKaJeMHYECKHMX YaCOB,
BbIJICJICHHBIX HA KOHTAKTHYI0 PpPadoTy o00y4YalImuxcsi ¢ mnpenogaBarejeM (M0 BHAAM Y4YeOHbIX 3aHATHI) M Ha
CaAMOCTOSITEJILHYI0 PA00TYy 00y4AKOIUXCS

OYHas
thopma oOyaeHU
HaumenoBanue Cemect | Kon-so | Kom-Bo | CamocrositenbHa AynutopHas pabora KP | KIT | Kp pil| ®dopma

JUCIUTUIUHBI (MOIYJIST) p 3aUeTHBl | YacoB, s paborta, yac. MIPOMEKYTOUHON
C YKa3zaHUEM pa3acjioB X BCEro Bcero U3 HUX: arrecraluu

JJIEMEHTOB eJIMHH

( ) AR, (Ox3ameH / 3auer)

BCETO J JIP I13
KommbrorepHoe 2,3 7 252 196 56 28 28 Dk3ameH - 3
3peHue U HEUPOHHbIE cemMecTp
ceTH
3a04Hast
hopma oOydeHuUs
HaumenoBanue Cemect | Koa-so | Kon-Bo | CamocrositenbHa AynutopHas padora KP | KIT | Kp pil| ®opma

JUCTIATUTHHBI (MOZYJIS) p 3a4eTHBI | YacoB, s paborta, gac. MIPOMEKYTOYHOU
C YKa3zaHUEM pa3acjioB X BCEro Bcero U3 HUX: arrecraluu

3JIEMEHTOB eJIMHH

( ) FUTHHLL, (Ox3ameH / 3ayer)

BCETO I JIP 3

KommeroTepHoe 3,4 7 252 224 28 12 16 Dk3aMeH - 4
3peHHE ¥ HEHPOHHBIC ceMecTp
ceTH




4 Conepmaﬂne AUCHUIIJIMHBI (MOIly.]'Iﬂ), CTPYKTYPHPOBAHHOC€ 110 TEMaM (paszle.naM) C YKa3aHUEM OTBCACHHOI'0 HA HUX
KOJIHYIECTBA AKAACMHUYCCKHUX YaCoB

Ounas popma o0yueHnust

HanmenoBanue HasBaHue TeMBI C KpaTKUM COACPKAHUEM Bunsl 3aHsTH, Yackl Camocrosrens | Bceero
JTUCITUTUTAHBI (MOIYJIS) C Has paborTa, 4acoB
yKa3aHHEM Pa3JeyioB JI JIP 113 | B ToM uucie ¢ 4achl
(271eMEHTOB) MIPUMEHEHUEM
/HaMEHOBaHHE pa3/erna 90
JUCIUILTAHBI
1. OcHoBHI KomnbrotepHoe 3peHne u mpobiema MHoroodOpasus | 12 12 - 12 56 80
KOMITBIOTEPHOTO HECTPYKTYpPHUPOBAHHBIX JTAHHBIX. 3anaun
3peHHS KOMIIBIOTEPHOTO 3peHusi. [IpobiiemMbl M HX perieHusl.
[Ipu3naku Ha wu300pakeHUsX, cBepTka. (OCHOBBI
o0paboTkn m300pakeHuit. [lerekTop yrimoB Xappuca.
[IpeobpazoBanms N300PaKCHHMN: romorpadumu,
neopMUpOBaHUE H300pPAKEHUM, CO3JaHUE IMaHOpaM.
Knacrepuzauus U300paXKeHU: KJ1acTepH3anus
MetonoM K-cpemHux, mepapxudeckas KilacTepH3alus,
crniekTpasibHas kiactepuzaius. Ilouck uzobpaxeHui.
Knaccudukanmss u3o0pakeHHii 10  COJEPIKaHUIO.
CermenTanus uzobpaxenuit. OpenCV.
2. OOpaboTka WHCTpyMEHTHI sl pa3METKH M ayrMEHTAllud JaHHBIX. | 8 4 - 8 o4 66

IOATOTOBKA JAHHBIX

Metoabl OLEHKM TOYHOCTH o0O0ydeHus. Tumel u
¢bopMaTel HAOOPOB JaHHBIX, MOMYJSIPHBIE OTKPHITHIE
MHCTPYMEHTHI Uil pa3MeTKH, cepBuc kaggle. I[Toaxombt
K yBennyeHuto HabopoB naHHbIX. CVAT s
MOJITOTOBKM CBOEro Habopa JaHHBIX Uil OOYy4eHHs.
CKOJIBKO JOMKHO OBITh  JaHHBIX JUISI TIOJYYCHHS
BBICOKOM TO4YHOCTH mnpu oOydenuu. IoU, mAP wu
JIpyrue METPUKM OLIEHKHM TOYHOCTH  OOydeHus




HEHUPOHHBIX CETEH.

3. Heiiponnslie ceTn

OOyueHue HEHPOHHBIX CETEd HW WX OCHOBHBIC
apxurektypel.  Ilepcentpon.  Teopema  baiieca,
GbyHKIUM OWMOKU W peryispuzanuu. [ paaueHTHbINA
cnyck u ¢(yakoun aktuBaiuu. Kak oOywaroTcs
HelpoHHbIEe ceTH. OCHOBHBIE APXUTEKTYPHI.

CBepTOouHBIE U PEKYPPEHTHBIE HEWPOHHBIE CETH.
AJlanTUBHBIE BapUAHTbl HEMPOHHBIX ceTell. OCHOBHBIE
CIIOM CBEPTOYHBIX HEUPOHHBIX CETEW: CBEPOYHBIN,
MMOHMKEHUSI PA3MEPHOCTH U MOJHOCBA3HBIN ciiou. Sapo
cBepTkd. OCHOBHbBIE apXWUTEKTypbl. llpumeHeHue
CBEPTOUYHBIX HEHPOHHBIX CE€Tel. ABTOKOIUPOBILUKH.
O6pabotka nocnenosarenbHocTel. HeilponHble ceTu ¢
namsaTeio. PacmpocTpaHenue OmmMOKHM M apXUTEKTypa
RNN. LSTM ceru. IlpuMeHeHue CBEpTOYHBIX
HEUPOHHBIX ceTel. HeueTkne Monenu u METOIBI.

Hosrlie APXUTEKTYPHI " PUMEHEHHS.
WuTennekryanbHast o0paboTka TeKCTOB. PexkypcuBHBIE
HEHpPOHHBIE CeTH W  CHHTAaKCHYECKHHA  pa30op.
Heiiponnsie cetu TpaHchopmepsl. CoBpeMeHHbIE
apXUTEKTyppl M  Oyayliee  HEMpPOHHBIX  CETeH.
[Topoxnaronyie MoAeIM M COCTA3aTelIbHBIE CETH.
I'mybokoe  oOydeHme ¢  TOAKPEIUVICHHEM U
HelpoOaliecoBCKUE METOIBI.
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252




3aounas ¢popma o0yueHus

HanmenoBanue Ha3BaHue TeMbl C KpaTKUM COAECpKAHUEM Bunbl 3aHsTHIA, Yackl Camocrositens | Bceero
JUCHUTUTUHBI (MOYJIS) C Has pabora, 4acoB
yKa3aHUEM Pa3JIeioB JIP | 13 | B Tom 4ucie ¢ 4ackl
(311€MEHTOB) IIPUMEHEHUEM
/HaMMEHOBaHME pasjelia 20
TV CLIUTUTAHBI
1. OcHoBHI KomnbroTepHoe 3peHne u mpobiemMa MHOrooOpasus 6 - 6 64 82
KOMITBIOTEPHOTO HECTPYKTYpPHUPOBAHHBIX JTAHHBIX. 3anaun
3peHus KOMIIBIOTEPHOTO 3peHusi. [IpobiiemMbl M HX perieHusl.
[Ipu3naku Ha wu300pakeHUsX, cBepTka. (OCHOBBI
o0paboTku m300pakeHuit. [lerekTop yrimoB Xappuca.
[IpeobpazoBanms N300paKCHHMN: romorpadumu,
neopMUpOBaHUE H300pPAKEHUM, CO3JaHUE IMaHOpaM.
Knacrepuzanus U300paKeHUIA: KJIacTepu3alus
MetosoM K-cpennux, mepapxuueckas KiacTepusalus,
CHeKTpalibHas Kiactepu3anus. [louck wu300pakeHU.
Knaccudukanuss u3o0paxkeHUd MO  COAEpIKaHUIO.
CermenTanus n3zoopaxenuit. OpenCV.
2. OOpaboTka WNHcTpyMeHTH! Uil pa3METKH M ayTMEHTAlluu JaHHbIX. 2 - 2 62 68
MOJIrOTOBKA JAHHBIX | MeToJbl OLEHKM TOYHOCTH oOOy4yeHus. Tumbl u
dbopmarbl HAOOPOB MAHHBIX, TMOMYJISAPHBIE OTKPBITHIE
MHCTPYMEHTHI I pa3MeTkH, cepBuc kaggle. I[Toaxombt
K yBenunyeHuto HabopoB naHHbIX. CVAT s
MOJITOTOBKM CBOEro Habopa JAaHHBIX Uil OOYy4eHUs.
CKOJIBKO JOMKHO OBITh  JaHHBIX JUISI TIOJYYCHHS
BBICOKOM TO4YHOCTH mpu oOydenuu. IoU, mAP wu
Ipyrue METPUKH  OICHKH TOYHOCTH  OOydYeHUs
HEUPOHHBIX CETEH.
3. Heiiponnsie cetu OOydeHre HEMpPOHHBIX CeTe M HMX OCHOBHbBIE 8 - 4 98 114
apxurekrypel.  Ilepcentpon.  Teopema  baiieca,

10




¢byHkuuu omMOKM W perymspusanuu. ['paaueHTHbIH
cnyck ¥ ¢QyHkouu aktuBaiuu. Kak oOywaroTcs
HeHpOoHHBIE ceTH. OCHOBHBIE aPXUTEKTYPHI.

CBepTOYHBIE M PEKYpPEHTHbIE HEHUPOHHBIE CETH.
AnanTuBHBIC BapHaHThl HEUPOHHBIX ceTeil. OCHOBHbBIE
CJIOM CBEPTOYHBIX HEHUPOHHBIX CETEH: CBEPOYHBIMH,
ITIOHMKEHUS PA3MEPHOCTH U IIOJHOCBA3HBIN CIIOU. Sapo
cBepTkd. OCHOBHBIE apXUTEKTyphl. llpumeHenue
CBEPTOUYHBIX HEHUPOHHBIX CeTell. ABTOKOIUPOBIIUKHU.
O6pabotka nocnenoBarenbHocTel. HelipoHHsie ceTu ¢
namsTei0. PacmpocTpaneHne OmMOKH W apXHUTEKTypa
RNN. LSTM ceru. IlpumeHeHune CBEPTOUYHBIX
HEHWpPOHHBIX ceTell. HeueTkue moxenu u MeTobl.

Hosble APXUTEKTYPHI u IPUMEHEHMSL.
WNuTennexryanpHas o6paboTka TeKcToB. PekypcuBHbIE
HEHpOHHbIE CeTM W  CHHTAKCHYEeCKHH  pa3bop.
Heiiponnbie cetu Tpancopmepsl. CoBpeMeHHBIE
apXUTEKTyppl M  Oyayliee  HEMpPOHHBIX  CETEH.
[lopoxxnaromue MOAENM U COCTS3ATENIBHBIE CETH.
I'mybokoe  oOydeHme ¢  TOAKPEIUVICHHEM U
HelpoOaliecoBCKHE METOIBI.

Hroro

12

16

12

224

252
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5

DoH/ OLEHOYHBIX CPEACTB A NPOBEACHUS TeKYLIed U IMPOMEKYTOYHOU

arrecTauuy 00y4arOIIMXCs MO0 JUCHUILIMHE (MOTYJIIO)

5.

1 TIlepeyeHb OlIEHOYHBIX CPEICTB

Komnereniuu

Nuaukaropel JOCTUXEHUS
KOMIETEHIUH

OueHouHble CpeCcTBa

OIIK-10. Cnocoben
HCCIICIOBAaTh COBPEMECHHBIE
MPOOJIEMBI i METOJIbI
MH(pOpPMATHKH,

HCKYCCTBCHHOI'O MHTCJIIJICKTA

Y Pa3BUTHSA
MH(POPMAIIMOHHOTO
obmecTBa, U poBoi
SKOHOMHUKH.

NOIIK 10.1 Uccnenyer
COBPEMEHHBIE TIPOOIIEMBI
UH(POPMATUKH, HCKYCCTBEHHOTO
UHTEIJICKTA ¥ Pa3BUTHS
MH(POPMALIMOHHOTO 001IIeCTBa,
1 (PPOBOI IKOHOMHKH.

NOIIK 10.2 ITpoBoauT aHanus
COBPEMEHHBIX METOJIOB U
cpeacTB HHPOPMATUKH U
MCKYCCTBEHHOT'O MHTEJUICKTA ISt
peleHus 3a1a4
npodeccuoHaIbHON
NEeSITETTHHOCTH.

1. 3aganus A1 BHIIOJHEHHS
J1a00paTOPHBIX padoT.

2. 3amanus It
CaMOCTOSITEIIbHON PabOTHI.
3. Bompocs! k 3K3aMeHy.

[IK-11. Criocoben
PYKOBOJIUTH IMPOCKTAMH CO
CTOPOHBI 00pa30BaTEIHLHON
OpraHu3aIH [0 CO3/IaHuIo,
MOJIZICPIKKE U
WCIIOJIb30BAHUIO CHCTEMBI

HCKYCCTBCHHOI'O MHTCIIJICKTA

Ha OCHOBE HEMPOCETEBBIX
MOJIEJIEM U METOJIOB.

HWIIK11.1. PykoBomut paboramu
0 OIIEHKE U BBIOOpY Mojemnei
HCKYCCTBCHHBIX HEHPOHHBIX
ceTell U MHCTPYMEHTAIbHBIX
CPEJICTB AJIsl PEeLEHUs
MOCTaBJIEHHBIX 3a7a4 CO
CTOPOHBI 00pa30BaTEILHOM
OpTraHH3aIIH.

UIIK11.2. PykoBoaut
CO31aHUEM CUCTEM
HCKYCCTBEHHOI'O MHTEJIJIEKTa Ha
OCHOBE MO/JIEJIEH HCKYCCTBEHHBIX
HEWPOHHBIX CETEeW 1
WHCTPYMEHTAIBHBIX CPEICTB CO
CTOPOHBI 00pa30BaTEILHOM
OpTraHHU3aIIH.

NIIK11.3. PykoBoaut
IPOEKTaMHU MO pa3paboTKe,
CUCTEM UCKYCCTBEHHOTO
WHTEJJIEKTa Ha OCHOBE MOeNei
1yOOKUX HEMPOHHBIX ceTell U
HEYETKHX MOJIETIEN U METOJI0B CO
CTOPOHBI 00pa30BaTEILHOMN
OpTraHM3aIIH.

1. 3aganust 11 BBITOJTHCHUS
J1a00paTOPHBIX padoT.

2. 3amanus Uit
CaMOCTOSITENIbHOM pabOTHI.
3. Bompocs! k 5K3aMeny.

ITIK-13. Criocoben
PYKOBOJHUTH MPOEKTaAMH CO
CTOPOHBI 00Pa30BATEIHHOM
OpraHM3aINH 110 CO3/IaHUIO,

UIIK13.1. Pemaet npukiaaHbie
3a/1auy U peann3yeT NPOEKTHI B
o0nactu ckBO3HOU UG POBOI
texHosoruu «KoMmnbrorepHoe

1. 3amanus 1715 BRIIOJTHEHUS
71a00paTOPHBIX PadoOT.

2. 3amaHus s
CaMOCTOSITENIbHOM PabOTHI.
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BHEJPCHHUIO U 3pEHHUE» CO CTOPOHBI 3. Bompocsl k 5Kk3aMeny.
MCTOJIB30BAHUIO OJHON MM | 00pa3oBaTeIbHOI OpraHu3aluy.
HECKOJIBKUX CKBO3HBIX
IU(POBBIX TEXHOJIOTUI
UCKYCCTBEHHOT'O MHTEJIEKTA
B IIPUKJIAIHBIX 00JIACTSIX.

5.2 TunoBble KOHTPOJbLHbIE 3aJaHUs W  MeTOAWYECKHE  MAaTepHuaJbl,
onpeaeJsOIIde NPoUeIypbl OUEHMBAHUSA 3HAHUI, YMEHHWiIl, HABBIKOB U (MJIM)
ONbITA JEeSATEJIbHOCTH, XaPAKTEPHU3YOIIUX ITanbl (OPMUPOBAHUA KOMIIETCHINH

OOpa3upbl 3a1aHui 1J151 CAMOCTOSITEIbHON PadoThI:

[To uTroraM camMOCTOATENHHOW PAOOTHI CTYICHT TOTOBHUT OTYET, BKIIOYAIONIMI B ceOs OTBETHI Ha
BONIPOCHI U pEIlIeHUE 3aJlaHuM, MpPEeJUIaraBIIMXCs K BBIIOJHEHHUIO B XOJI€ CaMOCTOSITEIIBHON PalOTHI.
OTuer caaercst MPEnoAaBaTeNio B AIEKTPOHHOU (opMme.

3agaHus IS CaMOCTOSAITEIbHOM padoThl MO pasjenay AUCHUIIMHBI «OCHOBBI KOMIBHTEPHOIO
3PeHHsI»:

N3yuure TEOpHIO U NPEICTABbTE KPATKUI KOHCIIEKT 110 TEME:
bubnuoreka PIL. Co3nanne MUHHATIOP.

bubnnoreka PIL. KonupoBanue u BctaBka o0iacTei.
bubnuoreka PIL. I3meHeHune pa3mepa U MoBOPOT.
bubmmoreka Matplotlib. PucoBanme ToYek v MpsIMbIX JIMHUH.
bubnuorexa Matplotlib. THTepakTHBHOE aHHOTUPOBAHHKE.
[Taker NumPy.

Pa3mbITHE N300paKEeHUH.

JlokanbHble JECKPUITOPHI U300pakEeHUH.
ITpeoOpa3oBanus N300paKeHUH.

0. MHOTOBHI0Basi TEOMETPHSI.

1. OcHoBHBIE MOAXO0/IBI K KIacCU(PUKALUHN U300paskeHU.

. BapunanrionHnbeie MeTO/1bl CETMEHTALINN N300paKEHHI.

13. OcuoBsl OpenCV.

RROooo~NoOR~wNE

[EY
N

3agaHus QUi CAMOCTOSAITEJIbHOM padoThl Mo pasjeny AUCHUILIMHBI «O0padoTka M MOATOTOBKA
AAHHBIX»:
1. Pa3merka nannbix B uHctpymente CVAT.
2. Pa3paboTtka nporpaMmMHOro ooecredeHus ais 3kcrnopra faHHbiXx u3 CVAT.
3. ToxroroBka oTueTa ¢ ONMHUCAHHEM OCHOBHBIX METPUK OIIEHKHA TOYHOCTH HEHPOHHBIX CEeTeH s
00paboTKH N300pAKEHUH.

3agaHus AJ151 CAaMOCTOSITEIbHOM PadoThI O pa3aenay JucuuInHbl «HelipoHHbIe ceTn»:
|. I3yunTe TeopuIo U MpeAcTaBbTe KPATKUH KOHCIEKT 110 TeME:
1. Beenenue B HelipoHHBIE ceT. [IpocTas mporro3upytromas MamuHa. [Ipoctoit kinaccudukarop.
2. Heiiponsl. PactipocTpanenne curHaioB 1o HEHpOHHOI ceTH.
3. Ucnonp30BaHne MaTpUYHOTO YMHOXKEHHS B HEHPOHHOM CETH C TPEMSI CIIOSMHU.
4. IoaroroBKa JaHHBIX: BXOHbIE 3HAUYCHMSI; BHIXO/IHIE 3HAUEHUS; CITydaiiHble HaualbHble 3HAYCHUS
BECOBBIX KO3(PPUIIEHTOB.
5. KoppekTrpoBka BecoBbIX KO3 (HUIIMEHTOB B Ipoliecce 00yUeHUs HEMPOHHON CEeTH.
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6. ObpaTHOE pacpoOCTpaHEHHUE ONTHOOK.

7. Onucanue 0OpaTHOTO PacpPOCTPAHEHUS OMIMOOK C TIOMOIIBI0 MATPUYHON anreOpsbl.

8. Ucmnonb3oBaHue rpaJUEHTHOTO CIycKa Jisl OOHOBIIEHUS BECOBBIX KO3 (PUIIMEHTOB.

9. [NonroToBka JaHHBIX: BXOAHbIC 3HAYCHHUS; BEIXOTHBIC 3HAUCHHS; CITy4allHbIe HauaIbHbIC 3HAYCHUS
BECOBBIX KO3 (HUIIMEHTOB.

10. HegocTaTtku HEHPOHHBIX CETEH.

11. CepToUyHBIC HEUPOHHBIC CETH.

12. PekyppeHTHbIE HEHPOHHBIE CETH.

13. Cocrsa3aTenbHbIe HEUPOHHBIC CETH.

. I3yunte kypc ML START «MamumHHOE 00y4eHue»:

https://youtube.com/playlist?list=PLrSH_ggigfrIXzHj8aLKj1cjPfwORqlxy

Oo0pa3ubl 3agaHuil 17151 BBINOJHEHUS HA J1a00paTOPHBIX padoTax BO 2 cemecTpe:

1. Pabora ¢ ocHoBHBIMH makeTaMu Python miist 06padoTku n3obpaxenuii: PIL, Matplotlib, NumPy,
SciPy.

HaxoxaeHne cooTBETCTBEHHBIX TOUEK B M300paKEHUSAX HCIIONb3Ys JETEKTOp YIJIOB Xappuca.
[IpeoOpaszoBanue n300paxkeHuii: romorpadun, AepopMrupoBaHme, CO3IaHIE TAHOPAM.
Knactepuzanuus n3zo0paxkeHuil 1 kiiaccupukanus n300paxeHui.

CermeHTtanust U300pa>keHUM.

Ocnosublie ¢pyHkiuu OpenCV.

ok~ wnN

OO0pa3ubl Tem J1adopaTopHbIX padoT B 3 cemecTpe:

1. TloaroroBka HaGopa AaHHbIX HHCTpyMeHTOM CVAT.
2. Heiiponnsie ceTu.

3. CBepTouHbIC HEUPOHHBIC CETH.

4. PexyppeHTHbIE HEPOHHBIE CETH.

JlabopaTopnas padora «Iloagroroska Hadopa nanHbIX HHCTpyMeHTOM CVAT»

1. Pa36uts BuIeO Ha Kaapbl (MOKHO UCOIB30BaTh ffpmeg, cienyer BoicTaBiATh fps = 30).
2. Tlpowiaure perucrpanuto B uHCTpyMeHTe CVAT.
[Tocne peructpanuy U aBTOPU3ALUY MOSIBUTCS TUTYJBHBINA 3KpaH «Tasks», e oToOpakeHbl Bce
TEKYIUE 3a/1a41 10 pa3MeTKe. M3HauanbHO CITUCOK ITyCT, TO3TOMY HEOOXOMMO CO3/IaTh 3a/1auy ¢
HYXHBIM (aiiyioM A7 pa3MeTKu:
3. Haxwmurte kHOTKY “+ Create new task”.
4. Jlanee HEOOXOAUMO ClIENATh CIEAYIOIIEE:
a. BBecTu HauMeHOBaHUE 3a/1a4u.
b. Jlo0aBUTH OOBEKT, KOTOPHI HEOOXOIMMO PA3METHUTb.
c. B mone “lables” naxxats kHonky “Add lable”.
d. 3arem B mone “label name” BBecTH uMs 17151 00beKTa. BbIOpaTh 1IBET, HAXKATH KHOIKY
“Done”.

e. Jlanee HeoOXxoauMO BbIOpaTh (hailiibl, HA KOTOPBIX OyJET MPOUCXOAUTH pa3MeTKa.
f. Tlocne 3arpy3ku (aiiiioB Ha cepBep HaKUMaeM KHOMKY «Sumbity.
g. Ilocne co3panus 3agaunl B BEPXHEM IIPABOM YIUTy MOSIBUTCS COOOLIEHNE O TOM,UTO

3a7a4a OblIa co3aHa.
OTKpbIBaeM CO3JIaHHYIO 33/1a4y HaKaB Ha KHOMIKY «Openy.
ITocne mosBIEHNs OKHA C IETAISIMM 3aJa4H, HakuMaeM Ha «Job #...»
OTKpbIBaeTCS OKHO pa3MeTYHKa.
Pa3meuaem HEOOXOAMMOE KOIMUYECTBO JAHHBIX MOIB3YSICh MOAPOOHBIM PYKOBOJICTBOM I10
CVAT.
9. Tlocne pa3MeTku HEOOXOUMO UMIIOPTUPOBATH PA3METKY:
a. Haxmmaem «Menuy.

©ONo O
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b. B nosBuBmemcs meHio BeiOMpaem «Export as a datasety — «COCO 1.0»

Bonpocsl aas 3ammThl J1abopatopHoii  padorsl mo Teme «lloaroroBka HaGopa JaHHBIX
uHcTpymentom CVAT

1. Merobl ayrMEeHTallUU IaHHBIX.

2. Yo Takoe BaTUIANMOHHBIA HAOOP TaHHBIX?

3. Kakoe cooTHoIIeHue aydIiie BCEro BhIAEPKUBATh Y TECTOBOTO M 00ydJaromiero Habopa JaHHBIX ?
4. Ocnosuble uHCTpyMeHTH B CVAT 1 pa3MeTKy JaHHBIX JUIst 00ydeHHs IeTeKTopa?

5. B kakue popmaThel BO3MOXKHO IKCTIOPTUPOBATh HaHHbIe B CVAT?

JlaGoparopHnas pabora «HeiliponHnbie ceTm»

1. Ilycts x o6o3HauaeT BXogHOU BekTOp (X1, X2, ..., Xn), a y 0003Ha4aeT BBIXOAHOH BekTop (Y1, y2,
..., yn). [lycte W 1 W’ 0003Hauar0T Beca KOJUPOBIIHMKA U JIEKOJIEPOBIIUKA COOTBETCTBEHHO. Kakoii
MOKET OBITh (PYHKIMSI CTOMMOCTH Uil O0y4eHHS STOH HEUPOHHOH ceTu?

2. Hcnonb3ys Python u Tensor Flow moctpoiiTe kackaaHblii aBTOKOIUPOBIIIHK.

Omnpenenute Kiacc aBTOKOAUPOBIIKKa ((aitn autoencoder.py)
class Autoencoder:

def init (self, input_dim, hidden_dim): <—— WHuuManu3upyer nepemeHHbie

def train(self, data): <—— 006yyenue Ha 6a3e faHHbIX

def test(self, data): <«—— 06yyeHne Ha HOBBIX JaHHbIX

PeaHHSYﬁTe KOHCTPYKTOD, MMOKa3aHHLIN B JIUCTHHTE:

3apaer HaGop faHHbIX BXOJHOTO CROA Onpepgenser Beca n Ko3gduLUHeHTLI cmeLyeHHA B obnacTh
HWMEH, KOTOpbIe KM MOXHO c0001aTh, KpOMe BeCoBbIX
import tensorflow as tf ko3 duyMeHTOB W KO3PPHLMEHTOB CABUTA AEKOAMPOBILMKA

import numpy as np

class Autoencoder:
def init  (self, input _dim, hidden_dim, epoch=258,
learning_rate=0.001):
self.epoch = epoch -w—— Yucnoywknos obyuenus
self.learning_rate = learning_rate -«—— [unepnapamerp Mogyns onTMMHU3aLKK

- x = tf.placeholder(dtype=tf.float32, shape=[None, input_dim])

with tf.name_scope('encode'): B —
weights = tf.Variable(tf.random normal{[input dim, hidden dim],
dtype=tf.float32), name='weights"')
biases = tf.Variable(tf.zeros([hidden dim]), name='biases')
encoded = tf.nn.tanh(tf.matmul(x, weights) + biases)
with tf.name_scope('decode'): -
weights = tf.Variable(tf.random normal([hidden_dim, input_dim],
dtype=tf.float32), name='weights"')
biases = tf.Variable(tf.zeros([input_dim]), name='biases')
decoded = tf.matmul(encoded, weights) + biases

Beca u ko3 dpmumenThI
self.x = x

CMELLEeHHA KOJWPOBLLMKA

self.encoded = encoded Tepematmiiie h 3a s o i
MeTofa AAWTCA B 3TON

self.decoded = decoded obnacTh uMeH

self.loss = tf.sgrt(tf.reduce mean(tf.square(tf.subtract(self.x,
self.decoded)))) -4—— Onpegensersatparel npeobpasosaHna
self.train op =
tf.train.RMSPropOptimizer(self.learning rate).minimize(self.loss)
self.saver = tf.train.Saver()

OnpepenaeT MoAyNb cOXpaHeHHA, 4ToGbl
COXPAHATH NapameTpbl MOJeNH, Nocne Toro
Kak npouecc oGyyenun Gbin 3agepuweH

BuiGupaer mogyne
ONTHMH3ALWK
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Omnpenenure METO Kiacca train, KOTOPBIN MOJYYUT HAOOP TaHHBIX U B MPOIECCE OO yICHHS,
WCIIOJIB3YS 3TH JaHHBIE, BBIJACT MApaMETPhI ISl MUHUMH3AINH [TOTEPb.

WrepaTHBHO BBINONHART ONpeANEHHOR YHCNO
YHKNOB, 33/JaHHBIX B KOHCTPYKTOpE Haumnaer ceanc
def train(self, data): TensorFlow W Whwuw-
num_samples = len(data) anusnpyer Bee nepe-
with tf.Session() as sess: MEHHbIE
sess.run(tf.global_variables_initializer())
- for i in range(self.epoch):
for j in range(num_samples):
~| 1, _ = sess.run([self.loss, self.train_op],

feed_dict={self.x: [data[j]]})

if 1 % 10 = 9: }‘
print('epoch {0}: loss = {1}'.format(i, 1))
self.saver.save(sess, './model.ckpt')
self.saver.save(sess, './model.ckpt')

Npoyecc oGyyenna HeWpOHHON ceTH Coxpanner nomyuenHbie 8 IH!3!’"“b-
no 3NeMeHTam JaHHBIX BLINOANA- TaTe 00yueHHA napameTpbl B pain
eTcA no ofjHoi BbiGopKe 3a pa3

Buisogn ownbky npeobpasosa-
HuA yepes kamable 10 ywknos

CO3I[31>1TC METO[ test, KOTOpBIfI MO3BOJIMT BaM OLICHUTH aBTOKOJAUPOBIIHK Ha HOBBIX JaHHBIX.

3arpymaer napameTpbi,

def test(self, data): nonyueHKbie B Xofie oGyyeHuA

with tf.Session() as sess:
self.saver.restore(sess, './model.ckpt')
hidden, reconstructed = sess.run([self.encoded, self.decoded],

feed_dict={self.x: data}) -e—— [lpeoGpa3syer BXOfHbIE laHHbIE

print('input', data)

print('compressed’, hidden)

print('reconstructed’, reconstructed)

return reconstructed

Co3naiiTe HOBBIH (hailsl oA Ha3BaHMEM main.py U BOCTIOJIb3yiTech KiaccoMm Autoencoder, Kak
MTOKA3aHO B CJIEAYIOLIEM JINCTUHTE:

from autoencoder import Autoencoder

from sklearn import datasets

hidden_dim = 1

data = datasets.load iris().data
input_dim = len(data[@])

ae = Autoencoder(input_dim, hidden_dim)
ae.train(data)

ae.test([[8, 4, 6, 2]])

3anyck QYHKIMY train BeIAET OTII0YHYIO HHPOPMALIUIO O TOM, KaK YMEHBUIAKOTCS MOTEPH 38
smoxu. OyHKIHMS test MOKa3pIBaeT HHPOPMAIIUIO O MPOIECCe KOTUPOBAHUS U JICKOIUPOBAHHSL:
(*input’, [[8, 4, 6, 2]])
('compressed', array([[ ©.78238308]], dtype=float32))
("reconstructed', array([[ 6.87756062, 2.798381@9, 6.25144577,
2.23120356]], dtype=float32))

CoxMUTE YETBIPEXMEPHBIN BEKTOP JI0 BEKTOPA OAHOM Pa3MEPHOCTH U 3aT€M JEKOIUPYHUTE €ro
00paTHO B YETHIPEXMEPHBIN BEKTOP C HEKOTOPOH MoTepel JaHHBIX.

Bonpocs! quis1 3ammTsl 1adopatopHoii padorsl mo Teme «Heiiponnbie ceTn»

1. TlpuBenurte nmpuMep MPOCTOM MPOrHO3UPYIOIIEH MAITHBI.
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J1ao
1.

2.

[TpuBenuTe mpuMep MPOCTOro KiIacCUPUKATOPA.

Yro Takoe «Helpon»? Kak mporcxoauT paclipoCTpaHEHNE CUTHAJIOB 110 HEMPOHHOM ceTn?

Kak ucnonb3yercs MaTpu4yHOE YMHOKEHUE B HEPOHHOM CETH C TPEMS CIOSMU?

Kakum 00pa3oM ocymiecTBIseTCs MOArOTOBKA JAHHBIX B MPOEKTAX ¢ HEMPOHHBIMU CETAMU?

Kak ocymecTBiseTcsi KOppeKTHPOBKA BECOBBIX K03(h(puLimeHToB B npouecce 00yueHust HeHpOHHOMH
cetu?

B yem 3akitogaercs cyTh MeTOJ]a «00OPaTHOIO pacIpOCTPaHEHUs OLIUOOK»?

Kak onmcats 00paTHOE pacpocTpaHeHHe OMNOOK ¢ ITOMOUIBI0 MATPUYHOM anreOpbi?

B yem 3aknroyaercs CyTh METOA «TPAZUEHTHOTO CITyCKa»?

. Kak ucronp3yercst METOI TPAAMEHTHOTO CITYCKa it OOHOBJICHHS BECOBBIX KO3 (HUIINEHTOB?

. Uro Takoe aBToKOMpOBIIKK? Kak CBsA3aHBI MEXKIy COOON aBTOKOIUPOBIIMKNA U HEUPOHHBIC ceTH?
. [IpuBenuTe MpuMep NPUMEHEHHS aBTOKOAUPOBIIUKA.

. Uto Takoe «mmakeTHoe o0yueHue»?

. Kak ocymectBisiercs pabota ¢ n300pakeHusIMuU?

opaTopHas pa60Ta mo TeMe «CBepTO‘leIe HeﬁPOHHBIe ceTnm»

3arpy3ute Habop ganHbiXx CIFAR-10 ¢ caiita www.cs.toronto (edu/~kriz/cifar-10- python.tar.gz). B
aToMm Habope coaepxkarcsa 60 000 n3o0pakeHuil, paBHOMEPHO pacnpeneieHHbIX o 10 kareropusim,
9TO MPEACTABISET JOCTATOYHO OOJNBINON pecypc misd 3amad kinaccudukarnmu. [lomecture daiin c
M300paXEeHUSMU B pad0UyI0 TUPEKTOPHIO.

3arpy3ka uzoOpaxenuit u3 ¢aiima CIFAR-10 B Python, ams storo momectute kom B aiin
cifar_tools.py:

import pickle

def unpickle(file):

3.

-

4.

fo = open(file, 'rb')

dict = pickle.load(fo, encoding="'latinl"')
fo.close()

return dict

[IpoBenuTe OYMCTKY HAOOpa TaHHBIX:

lpeo6pazyer usobpameHue B OTTEHKH
Ceporo ocpeHeHHEM HacbILEHHOCTH UBeTa

import numpy as np MepecTpanBaet faHHbie B MaTpuLly
32 x 32 c TpeMA KaHanamu
def clean(data):
imgs = data.reshape(data.shape[@], 3, 32, 32)

grayscale_imgs = imgs.mean(1)

cropped_imgs = grayscale_imgs[:, 4:28, 4:28] 06pesaer usobpanenue
img_data = cropped_imgs.reshape(data.shape[@], -1) 32 x 32 & u306panenme
img_size = np.shape(img_data)[1] 24 % 24

means = np.mean(img_data, axis=1)
meansT = means.reshape(len(means), 1)
stds = np.std(img_data, axis=1)

stdsT = stds.reshape(len(stds), 1)
adj_stds = np.maximum(stdsT, 1.0 / np.sqrt(img_size))
normalized = (img_data — meansT) / adj_stds

\ Hopmanuzyer MHTEHCMBHOCTH NUK-
return normalized

Cenos nyTem BbIYUTAHUA CpeiHero
W leneHnA Ha (peaHeKBagpaTuye-
CKOe OTKNOHeHne

CoxpanuTte Bce nzo0paxkenust u3 Habopa nanHbeix CIFAR-10 u 3amycTute GyHKIUIO OYUCTKH.
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def read_data(directory):
names = unpickle('{}/batches.meta’.format(directory))['label_names']
print('names', names)

data, labels = [], []
for i in range(1, 6):
filename = '{}/data_batch_{}'.format(directory, i)
batch_data = unpickle(filename)
if len(data) > @:
data = np.vstack((data, batch_data['data']))
labels = np.hstack((labels, batch_data['labels']))
else:
data = batch_data['data’]
labels = batch_data['labels’]

print(np.shape(data), np.shape(labels))

data = clean(data)
data = data.astype(np.float32)
return names, data, labels

5. CdopmupyiiTe BEIOOPKY HECKOJIBKUX N300paKeHH U3 Habopa JaHHBIX U BU3YAIIU3UPYHUTE UX:

import cifar_tools

names, data, labels =\
cifar_tools.read_data('your/location/to/cifar-18-batches-py")

6. BrmonHUTe BU3yaHM3aIo n300pakeHHd U3 Habopa TaHHBIX:
import numpy as np
import matplotlib.pyplot as plt

import random
Mpeobpasyer nzobpamexua

def show_some_examples(names, data, labels): A0 HeobxoaUMOro YnCna CTPOK
plt.figure() u cron6uoB
rows, cols = 4, 4
random_idxs = random.sample(range(len(data)), rows * cols)
for i in range(rows * cols):

plt.subplot(rows, cols, i + 1) Cnyyaiinbim 06pasom BbiGupaer
j = random_idxs[i] u306paxeHus u3 Habopa fJaHHbIX,
plt.title(names[labels[j]]) 4T06bI UX MOXHO GbIN0 NoKasaTb

img = np.reshape(data[j, :], (24, 24))
plt.imshow(img, cmap='Greys_r')
plt.axis('off")
plt.tight_layout()
plt.savefig('cifar_examples.png')

show_some_examples(names, data, labels)

7. OtkpoiiTe HOBBIN (aiin conv_visuals.py. UHunmanusupyite ciydaitHeiM o6pazom 32 ¢uibTpa.
OTO MOXHO cAenarh, 3afaB nepemeHHyro W pasmepom 5 x 5 x 1 x 32, IlepBele aBa uucia
COOTBETCTBYIOT pazmepy uibtpa. [locnennee yncno paBHo uncny cBepTok (32). Eqununa B pasmepe
NEPEMEHHOI COOTBETCTBYET Pa3MEPHOCTH BXO/a, MOTOMY 4TO (GyHKIHUs conv2d crocoOHa BHIMOIHATh
CBEpTKY H300paKE€HH C HECKOJBbKHMH BXOJIaMH (B TMpHMepe BHUMAaHHE YAEISAETCS TOJIBKO
1300pakeHUIO B TpaJlaliUsiX Ceporo, NOITOMY KaHall OMH). B cienyromem aMCcTUHTE MOKa3aH Mpolece
noJiydeHus: pUIbTPOB:
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OHPEAEHHQT AOCTaTOYHOE YUCNO CTPOK U cron6uoB,

0 y
ytobbl nokasartb 32 pparmenTa (puc. 9.4) NPEAEAET TENSOP

npepcTaBnAwLLNi cy-

W = tf.Variable(tf.random_normal([5, 5, 1, 32])) HaliHble unLTpb

def show_weights(W, filename=None):
plt.figure()
> rows, cols = 4, 8
for i in range(np.shape(W)[3]):

BusyanbHo npepcTaBnsAeT Kaxayio
matpuuy unsTpos

img = W[:, :, @, i]
plt.subplot(rows, cols, i + 1)
plt.imshow(img, cmap='Greys_r', interpolation='none')
plt.axis('off")
if filename:
plt.savefig(filename)
else:
plt.show()

8. M3MeHuTe KOA MpeablIyIIero JUCTUHTA ISl TeHepupoBaHus 64 GuiabTpoB pazmepom 3 X 3.

9. Hcnonp3yiiTe ceaHc, Kak IIOKa3aHO B CJIEAYIOIIEM JIMCTUHIE, W C IIOMOILIBIO OIIEpaTopa
global variables initializer ~BBINOJIHUTE WHULMAIN3ALMIO BECOB. 3aTeéM BBI3OBUTE  (PYHKIHUIO
show_weights ast Bu3yanu3anuu cirydaitHeIX (pUiIbTPOB:

with tf.Session() as sess:
sess.run(tf.global_variables_initializer())

w_val = sess.run(w)
show_weights(W_val, 'step®_weights.png')

10. OnuimuTe AeMOHCTPALUIO MPOLEAYPBI CBEPTKHU:
def show_conv_results(data, filename=None):

plt.figure()

rows, cols = 4, 8

for i in range(np.shape(data)[3]):
img = data[@, :, :, i] -<«—— QopmaTeH3opa OTANYALTCA OT NPHUBEAICHHON B INCTHHIe 9.6
plt.subplot(rows, cols, i + 1)
plt.imshow(img, cmap='Greys r', interpolation='none")
plt.axis('off")

if filename:
plt.savefig(filename)

else:
plt.show()

11. Hanumwre Bu3yanusanuio CBEPTKU:
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raw_data = data[4, :]

r‘aw_irpg = np.reshape(raw_data, (24, 24)) Beper u3o6paxenme us Habopa

plt. '_Flgur'e O . Aannbix CIFAR v Bu3yanusmupyer ero

plt.imshow(raw_img, cmap='Greys_r')

plt.savefig('input_image.png') Onpepenser BXoAHoi TeH30p ANA
u3o6paxenun pasmepom 24 x 24

x = tf.reshape(raw_data, shape=[-1, 24, 24, 1])

b = tf.variable(tf.random_normal([32]))

conv = tf.nn.conv2d(x, W, strides=[1, 1, 1, 1], padding='SAME')
conv_with_b = tf.nn.bias_add(conv, b)

conv_out = tf.nn.relu(conv_with_b)

Onpepensaet punbr-
Pbl M COOTBETCTBYH-
e napameTpbi

with tf.Session() as sess:
sess.run(tf.global_variables_initializer())

conv_val = sess.run(conv)
show_conv_results(conv_val, 'stepl_convs.png') BbinonHAeT ceepTky

print(np.shape(conv_val)) BbiGpaHHoro
uzobpaneHna

conv_out_val = sess.run(conv_out)
show_conv_results(conv_out_val, 'step2_conv_outs.png')
print(np.shape(conv_out_val))

12. JlomycTuM, Mbl XOTUM TNPUMEHUTH MOJBBIOOPKY C OINpeNeeHHEM MaKCUMalIbHOTO
3HaueHus: u3o0paxkeHus pasmepom 32 x 32. Ecnau pasmep okHa 2 X 2, a JJiMHA 1ara 2, HaCKOJbKO
00JIbIIUM OYJET MOIYUHBILIEECs TOCTE MOABBIOOPKH U300paKkeHHE?

13. [Tpumenute ¢pyHKIHIO Maxpool s TOABBIOOPKH CBEPHYTHIX N300paskeHMIA:

k =2

maxpool = tf.nn.max_pool(conv_out,
ksize=[1, k, k, 1],
strides=[1, k, k, 1],
padding="SAME")

with tf.Session() as sess:
maxpool_val = sess.run(maxpool)
show_conv_results(maxpool_val, 'step3_maxpool.png')
print(np.shape(maxpool_val))

14. HactpoiiTe Beca cBepTOUHOM HEHPOHHOU CETH:
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import
import
import
import

names,

numpy as np

matplotlib.pyplot as plt
cifar_tools 3arpyxaert Habop
tensorflow as tf AAHHbIX

data, labels =\

cifar_tools.read_data('/home/binroot/res/cifar-10-batches-py")

X

tf.placeholder(tf.float32, [None, 24 * 24]) OnpepgenseT BXOAHbIE U BbIXOAHbIE

y = tf.placeholder(tf.float32, [None, len(names)]) nepemeHHble-3anonHuTeny

Wl = tf.variable(tf.random_normal([5, 5, 1, 64])) Hcnonb3yer 64 cBepTKM € OKHOM
bl = tf.Variable(tf.random_normal([64])) pasmepom5 x5

W2 = tf.Variable(tf.random_normal([5, 5, 64, 64])) Wcnonb3yer eute 64 cBepTKN
b2 = tf.Variable(tf.random _normal([64])) COKHOM pazmepom 5 X 5

W3 = tf.Variable(tf.random_normal([6*6*64, 1024])) BeoAuT nonHocBA3HbIA

b3 = tf.Variable(tf.random_normal([1024])) cnoi
W_out = tf.variable(tf.random_normal([1624, len(names)]))
b_out = tf.Variable(tf.random_normal([len(names)]))
Onpepenser nepemeHHble ANA
NOMHOCBA3HOTO IMHEHHOrO CNoA
15. Omnpenenute BCIIOMOTATENbHYIO (YHKIHIO ISl BBIOJHEHHUS CBEPTKH, J00aBbTE HWJICH

CMELIeHUs, a 3aTeM J100aBbTe (DYHKIMIO aKTUBALMK. BMmecTe 3TH Tpu mmara oopa3yroT CIIOM CBEpTKU

CCTH:

def conv_layer(x, W, b):
conv = tf.nn.conv2d(x, W, strides=[1, 1, 1, 1], padding='SAME")
conv_with_b = tf.nn.bias_add(conv, b)
conv_out = tf.nn.relu(conv_with_b)
return conv_out

16. 3apaiiTe cioit max-pool, onpenesnus Apo U pa3Mep Liara:
def maxpool_layer(conv, k=2):
return tf.nn.max_pool(conv, ksize=[1, k, k, 1], strides=[1, k, k, 1],
padding="SAME")

17. Co3znaiite MoaHY MOJIETh CBEPTOUYHON HEHPOHHOM CETH:
CrpouT nepBblit CNoii CBEpTKM
CrpouT BTOPOI COA W NoABbIGOPKH C onpepeneHnem
MaKCMManbHoOro 3HayeHuA
def model():

]

maxpool_reshaped = tf.reshape(maxpool out2, [-1,
W3.get_shape().as_list()[@]])

local = tf.add(tf.matmul(maxpool reshaped, W3), b3)
local_out = tf.nn.relu(local)

out = tf.add(tf.matmul(local_out, W_out), b_out)
return out

18.

x_reshaped = tf.reshape(x, shape=[-1, 24, 24, 1])

conv_outl = conv_layer(x_reshaped, W1, bl)

maxpool_outl = maxpool_layer(conv_outl)

norml = tf.nn.lrn(maxpool_outl, 4, bias=1.0, alpha=0.001 / 9.0,
beta=0.75)

conv_out2 = conv_layer(norml, W2, b2)
norm2 = tf.nn.lrn(conv_out2, 4, bias=1.0, alpha=0.001 / 9.0, beta=0.75)
maxpool_out2 = maxpool_layer(norm2)

(TPOMT WTOroBble
NONHOCBA3HDbIE CNOU

3amaiiTe PyHKIMIO CTOMMOCTH, KOTOPYIO TpeOyeTcss MUHUMU3UPOBaTh. Bocmonb3yiiTech
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dbynkumeir softmax cross entropy with logits u3 OuGnmoreku Tensor Flow, omumcanue kotopoii
MOKHO HaiiTu B opunmanbHoi nokymenranuu (http://mng.bz/8mEk):

model_op = model()

cost = tf.reduce_mean( <«—— 3apaer Kpocc-3HTpONMiiHYIO GYHKUMIO NOTEpb
tf.nn.softmax_cross_entropy_with_logits(logits=model_op, labels=y)

)

train_op = tf.train.AdamOptimizer(learning_rate=0.001).minimize(cost)

correct_pred = tf.equal(tf.argmax(model_op, 1), tf.argmax(y, 1))
accuracy = tf.reduce_mean(tf.cast(correct_pred, tf.float32))

Onpepgenser onepatop o6yuenus
ANA MHHUMU3aLUKM GYHKUMK NoTepb

19. [IpoBeauTe HHUKIMYECKUH Tepedop BceX H300paKeHUM HEOOJbIIMMU TAKETaMH IS
oOyuenusi HelpoHHoi cetu. Co BpeMEHEM Beca HAYHYT MEIJICHHO CXOJIUTHCS K JIOKAIBHOMY
OIITUMYMY, YTO ITO3BOJIMT TOYHO PACIIO3HATDH I/1306pa)KeHI/I${ 10 O6y‘laIOH_II/IM JaHHBIM:

with tf.Session() as sess:
sess.run(tf.global _variables_initializer())
onehot_labels = tf.one_hot(labels, len(names), on_value=1l., off_value=80.,
axis=-1)
onehot_vals = sess.run(onehot_labels)
batch_size = len(data) // 20@
print('batch size', batch_size)
for j in range(®, 1000): <=«—— Lluknnyecku BbinonHAeT 1000 3nox
print('EPOCH', j)
for i in range(®, len(data), batch_size): =—— 06yyaerceTb NaKkeTamu
batch_data = data[i:i+batch_size, :]

batch_onehot_vals = onehot_vals[i:i+batch_size, :]
_, accuracy_val = sess.run([train_op, accuracy], feed_dict={x:
batch_data, y: batch_onehot_vals})
if i % 1000 == @:
print(i, accuracy_val)
print('DONE WITH EPOCH')

Bonpocs! 1uis1 3amm el 1a00paTOpHOI padoThl o Teme «CBepTOYHbIC HEHPOHHBIE CETH»

1. Tlpu peuieHnn Kakux 3ajay BbIABISIOTCS HEAOCTATKH HEHPOHHBIX ceTei?

2. Kakum oOpa3om paboTaet cBepToUHasi HEHPOHHAS CETh?

3. Jlns pemieHus Kakux 3aj/1ad UCIOJb3YIOTCSl CBEPTOUYHbIE HEHPOHHbIE CeTH?

4. Kak ocymecTBisiercs 00padoTKa n300pakKeHHI C UCTIOIB30BAaHIUEM CBEPTOUYHBIX HEUPOHHBIX
ceren?

5. Kaxkue Bo3MoxkHOCTH npeocTaBisieT ondauoreka Tensor Flow 11t pa3paboTku cBepTOUHON
HEWpOHHOU ceTn?

6. Kak nmoBeicuTh 3()()eKTHBHOCTH CBEPTOYHOIN HEHPOHHOH ceTn?

Bomnpocsl k 3k3ameny:

OcHoBbI 00pab0TKH N300paskeHNi. OCHOBHBIE HHCTPYMEHTHI.

OcHoBbl 00padoTku n300pakenuit. [lpumenenne NumPy u Matplotlib.

OcHoBbl 00paboTKH n300pakeHniH. OuncTKa U300paskeHUI OT IIYMOB.

JlokanbHble JeCKpUNTOPHI N300pakeHuil. Jlerekrop yrios Xappuca.

JlokanbHble neckpuntopsl nzoopaxenuid. SIFT.

JlokanpHBIE TECKpUNITOPHI M300pakeHuil. ComocTaBiieHne n300paKeHU C TeOMETKaMH.
I'omorpagumu.

JebopmupoBanre n300paxeHUH.

NN E
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9. Co3znanue maHnopam.

10. DnunonsipHas reoMeTpusl.

11. MHoOTrOBUI0BasI PEKOHCTPYKITHSI.

12. CrepeonzoOpaxeHus.

13. Knacrepusanus nzo0paxeHuii. OCHOBHBIC METO/IBI.

14. OnuiuTe anropuT™M Kiactepusanuu MerooM K-cpeanux.

15. CrexTpanbHas KiacTepu3aliusi.

16. BaifecoBckuii KitaccupuKaTop.

17. CermenTanus uzobpaxeHuii. OCHOBHBIC METO/IBI.

18. O6padotka Buneo B OpenCV.

19. Tpaccuporka B OpenCV.

20. UckyccTBeHHBIC HEHPOHHBIE CETH, (DYHKIIMH aKTUBAIMH, TOMOJIOTHS CETH, KOJIUYECTBO CIIOEB,
HarpaBJIeHUE epeMelieHus HHPOPMALIMU, KOJIUYECTBO Y3JI0B B CJIOE.

21. Peanu3anus MCKyCCTBEHHBIX HEMPOHHBIX ceTeil Ha si3pike Python (Ha ocHOBe aHanM3a
JTOKYMEHTAIUU Pa3pabOTIMKOB).

22. nTerpauus alropurMa ¢ mporpammoii Ha sizpike Python. Ilpumeps! ncnonp3oBanus
HCKYCCTBEHHBIX HEHPOHHBIX CeTel.

23. O0y4eHne NCKYCCTBEHHOM HEHPOHHOM CETH METOJIOM 00paTHOTO PaCIPOCTPAHEHUS OLUIHOKH,
I'PaJIUEHTHBIHN CITyCK.

24. Peanuzanus 00paTHOTO pacCpOCTPaHEHUS OMIMOKM M TPaJHMEeHTHOTO CIycKa Ha si3bike Python (Ha
OCHOBE aHaJIM3a JJOKyMEHTAIMK pa3paboTunukoB). [IpuMepsl ncnoab3oBaHus MeToa 0OpaTHOTO
pacrpocTpaHeHUs OUTHOKH.

25. Beenenue B HelipoHHble ceTu. [IpocTas mporHo3upyromias MalirvHa.

26. IIpocroii knaccudukraTop.

27. Hetiponsl. PactipocTpaHeHrne CUTHAIOB 110 HEHPOHHOM CETH.

28. Vcnonp30BaHrE MATPUYHOTO YMHOXKEHHS B HEHPOHHOM CETH € TPEMSI CIIOSMHU.

29. [loaroroBka JaHHBIX: BXOJHbIC 3HAYCHUS; BBIXO/IHbIC 3HAUEHUS; CIydyaliHble HaualbHble 3HAYCHUS
BECOBBIX KOO PHUIIMEHTOB.

30. KoppekTupoBka BecoBbIX KO3 (hHUIIMEHTOB B Ipoliecce 00yueHus: HEHPOHHON CeTH.

31. O6paTHOE pacTpocTpaHeHHE OINOOK.

32. Onucanue 0OpaTHOTO PaCIPOCTPAHEHUS OMIMOOK C TTOMOLIbI0 MATPUYHOMN anreOpsl.

33. Ucnonp3oBaHre TPaIUEHTHOTO CITyCKa JJIsi OOHOBJICHHUSI BECOBBIX K03 (HUITMEHTOB.

34. I[loaroToBKa JaHHBIX: BXOJAHbIE 3HAYCHUS; BEIXOIHBIC 3HAUEHMS; CIy4aliHble HauaJIbHbIe 3HAYSHUS
BECOBBIX KO3(PPUIIMEHTOB.

35. ABTOKOJMPOBILUKH.

36. [IpuMeHeHre aBTOKOAMPOBITHKOB.

37. IlakeTHOE OOYyUEHUE.

38. OcHOBHBIE TOHATHUS O0YYEHUS C TMOJAKPEIUIEHUEM: areHT; TIOJIUTHKA; CTPATETHs; BHITO/A.

39. ®yHK1HUS BBIFOJbl. PeKypcHBHBIN yueT BBITO/ OYAyIIUX 1eHCTBUMA.

40. TTpumenenne oOydeHMs ¢ IOJKPETIIICHUEM.

41. Peanuzanus oOyyeHUs C MOAKPEIUICHUEM.

42. HemocTaTku HEMPOHHBIX CETEH.

43. CBepTOUYHBIC HEHPOHHBIE CETH.

44. TlpuMeHeHue CBEpTOUYHbBIX HEHPOHHBIX CETEH.

45. TloBbienue 3(pPpeKTUBHOCTH CBEPTOYHON HEMPOHHOMU CETH.

46. HeyeTkne MOJeTT 1 METOJIBI.

YPOBHH OICHKH KOMITETCHIIMIA ClieAyronue: 0a30Bblii — 55-69 Gaios, moseimeHHbrid — 70-100
6amoB. [IpernonaBarens NPOBOJUT CUCTEMATUUECKUN KOHTPOJIb 3HAHUI CTYIEHTOB, OPUEHTHPYSICh Ha
nepeyeHb BOMPOCOB I IPOBEIEHUS 3a4eTa/sK3aMeHa.

Kpurtepun onenkn 1a00paTopHbIX padoT 3aHATHII/CAMOCTOAITEILHONH PA00THI CTyIeHTA
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— 5 6annoe BBHICTABISACTCS CTYICHTY, €CIM paboTa BBITIOJHEHA CaMOCTOSITEIBHO W IOJIHOCTBIO
BEPHO; MPEJICTaBICH OTYET, COJCp KALIUM pe3yibTaThl BBITOJHEHHUS 33daHUN pabOTHl U OTBETHl HA
BOMPOCHI JUIS TOJATOTOBKH/3AIUTHI JIAOOPATOPHOH pabOThl; CTYAEHT AaHAIM3HPYET pe3yJbTaThl,
IMMOJIYYCHHBIC B XOAC BLIITOJTHCHHUA pa60TbI, AcJ1acT BBIBOBI.

— 4 oanna BBHICTABIACTCS CTYACHTY, €Cld paboTa BBINOJIHEHA CaMOCTOSTEIBHO, B IIEJIOM
MMpaBHUJIbHO, HO HMMCIOTCA HCKOTOPLIC HCTOYHOCTH B BbIIIOJHCHHUHU SaﬂaHI/Iﬁ WM OTBE€TAax Ha
KOHTPOJIbHBIE BOIIPOCHI; MIPEJCTABIICH OTYET, COJNCPIKAIINN Pe3yJIbTaThl BBITIOJHEHUS 3a1aHU H OTBETHI
Ha BOMPOCHI ISl MOJITOTOBKH/3AIIUTHl Ja0OpAaTOPHOH pPabOTHI; CTYIEHT aHATU3UPYET pE3yIbTaThl,
TIOJTyYCHHBIC B XOJI€ BHIIOJIHEHUS paOOTHI, IENIACT BHIBOIBI.

— 3 60anna BBICTABISETCA CTYJEHTY, €CIM padoTa BBHINOJHEHAa CaMOCTOSATEIbHO, B IEJIOM
NPaBUIbHO, HO MMEIOTCS HEKOTOPhIE HETOYHOCTH B BBINIOJHCHWUW 3aJIaHUN WM OTBETax Ha
KOHTPOJIBHBIC BOHNPOCHI; MNPCACTABJICH OTYCT, coz[epncamnﬁ PE3YyJIbTAaThl BBIIIOJHCHUA 3aI[aHI/II71
nabopaTopHOl pabOTBl M OTBETHl HA BOIPOCHI I MOJArOTOBKH/3AIIUTHI JIAOOPATOPHOW pPabOTHI,
CTYACHT HUCHBITBIBACT 3aTPpyAHCHHUA IIPH IMPOBCACHHUH aHaliu3a pe3yJIbTaTOB, IOJIYYCHHBIX B XOJC
BBINOJIHEHUS J1TA0OPAaTOPHOH paboThI, U (HOPMYITHPOBKE BHIBOJIOB.

— 2 fanna BHICTABISETCA CTYJICHTY, €CIHM CTYIEHT HE IO KOHI[A CIIPaBHJICS C 33J1aHUEM, HE COBCEM
BEPHO OTBETHJI Ha BOIPOCHI ISl TIOATOTOBKHU/3AIIMTHI JJa00OpaTOPHOI pabOThI, OTHAKO OPOPMHII OTUET
0 pe3yabTaTtaM paboThI.

— 1 6ann BBICTABIIACTCS CTYACHTY, €CIIU CTYJCHT HE JIO KOHIIA CIIPABHIICS C 3a/IaHUEM, HE COBCEM
BEPHO OTBETHJI HA BOMPOCHI JIJIsi MMOATOTOBKH/3aIIUTHI TaOOPaTOpHOH paboThl, HE O(GOPMHI OTYET I10
pe3yabTaram paboThl.

— 0 fannoe BHICTABIACTCS CTYIEHTY, €CIHM CTYJCHT HE CIIPABHJICS C 33JaHHEM, HEBEPHO OTBETHII
Ha BOIIPOCHI JIJIS IOATOTOBKHU/3aIIUTHI JTA00PATOPHOM PabOTHI.

KpnTepml OICHUBAHUA YCTHOI'O OTBETA CTYACHTA HA 3a4€T€, IK3aMCHE

OTBeT Ha 3aueTe 1 SK3aMeHe oleHuBaeTcs ucxoas u3 40 6annoB (MakKCUMyM).

3aueTHBII M HSK3aMCHAIIMOHHBIA OWJIET CONEPKUT TEOPETHYCCKUI BOMPOC U IMPAKTUUYECKOE
3aJlaHue, TPernojaBaTeilb MOXET 3aJaBaTh JOIOJHUTENbHbIE BOMPOCHL. [IoNHBIM OTBET HA OCHOBHOI
BOIIPOC OIICHUBAETCs MakcUMyM B 20 6ajutoB, mpemnoiaraeT CBOOOIHOE U3JI0KEHHUE (HE YTEHHE) BCETO
HE00XOIMMOT0 MaTepuana, OTBEThl CTyJeHTa Ha YTOYHSIOIINE BOMPOCHI, €CITU OHU ecTh. [IpaBUIIbHBII
OTBET Ha JOMOJHUTEIBHBIM BOMPOC OIICHUBAETCS MakCUMyM B 5 OamioB. [IpaBuibHOE BBIMOSHEHWE
MPAKTUYECKOT0 3aaHus olleHnBaeTcs B 20 6asios.

5.3 Hlkana m KpUTEepUU OLEHUBAHUS KOMIETEHUHM HA Pa3jIMYHBIX 3TAaNax MX
(popmupoBanus

[Ixama oneHMBaHUSA KOMIICTCHIINM:

Onenka B 100-6ampHOM Onenka B 5-Tu 6ayIbHON YpoBeHb chopMUPOBAaHHOCTH
1IKane IKane KOMIIETEHIHH
HEYJIOBJIETBOPUTENBHO (HE .
0-54 Gamnos A P ( HEIOCTaTOYHBIN
3a4TEHO)
55-69 OamioB YIOBJIETBOPUTENILHO (3a4T€HO) | 0a30BbIi
70-85 GamnoB XOpo1Io (3a4TeHO)
MTOBBIILICHHBIN
86-100 Gamos OTJIIMYHO (3a4TEHO)

Kpurepun onieHMBaHus KOMIIETEHIMN:
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HNHanKaTopbl 10CTHKEHUS

KpnTepnn OLlCHUBAHUS KOMIETeHIHIi

HOMICTCHIUH Henocratounpiii Ba3oBblii ypoBeHb IloBbIIEHHBI YPOBEHb
YPOBEHb
HOIIK 10.1 Uccnenyer | He 3Haet 3HaeT coaepKaHue, OTJINYHO 3HAET
COBpEMEHHBIC CoJiepKaHue, OOBEKTHI U CYOBEKTHI | CONIEpIKaHUE,
poOJIEMBI 00BEKTHI U CYOBEKTHl | HHPOPMAIIMOHHOTO 00BEKTHI U CYyOBEKTHI
UH(POPMATUKH, UH(POPMAITMOHHOTO o01iecTBa MH(POPMAIIMOHHOTO
HCKYCCTBEHHOTO oOmiecTBa u udpoBoit oOmiecTBa u
WHTEJUIEKTA ¥ PA3BUTHS | IUPPOBOI 9KOHOMHKH, KpUTepru | mu(poBoii
MH(OPMALILOHHOTO SKOHOMMKH, 3¢ eKTUBHOCTH SKOHOMHKH,
ob1ecTBa, HUppPoOBOH KpUTEpUH (YHKIIMOHUPOBAHUS KpUTEpUH
SKOHOMUKH. s dexTuBHOCTH nH(})OPMaAITMOHHOTO s dexTuBHOCTH
(yHKIMOHMPOBaHUS | OOLIECTBa, (yHKIIMOHUPOBAHUS
MH(OPMALIMOHHOTO TEOPETUUECKHE UH(GOPMaLMOHHOTO
oO1ecTna, poOIeMBbI oO1ecTna,
TEOPETUYECKHE UH(GOPMATUKH, TEOPETUUECKHE
POOIIeMBI UCKYCCTBCHHOTO IpOOIeMBI
nH(pOPMATUKH, UHTEIJICKTA, UH(GOPMATUKH,
HCKYCCTBEHHOTO COBPEMEHHBIC UCKYCCTBCHHOTO
WHTEJJICKTA, METO/IbI, CPEJICTBA, UHTEIJICKTA,
COBPEMEHHBIC CTaHIAPTHI COBPEMEHHBIC
METO/IbI, CPEJICTBA, UHGOPMATUKHU IS METO/IbI, CPEJICTBA,
CTaHIaAPTHI pEIICHUS IPUKITAIHBIX | CTAHIAPTHI
UH(MOPMATUKH IS 3a/1a4 pa3Iu4HbIX UHGOPMATUKHU IS
pelIeHus KJIACCOB; ITPaBOBBIC, penIeHus

MIPUKJIAIHBIX 33724
Pa3IMYHBIX KJIACCOB;
MIPaBOBbIE,
SKOHOMUYECKHE,
COLIMAJIbHBIE U
TICUXOJIOTHYECKHE
aCIeKThl
nH(pOpMaTHU3aAIII
NEeSATETbHOCTH
OpraHU3aIMOHHO-
SKOHOMUYECKUX
CUCTEM

He ymeer npumensaTs
IIPU pPELIeHNUH 3a7a4
npodeccCuoHaIbHON
JeSITebHOCTH
KpUTEPHUH

3¢ (HEeKTHBHOCTH
(YHKIIMOHUPOBAHUS
MH(POPMAIIMOHHOTO
oOmiecTBa u
ndpoBoit
YKOHOMUKH;

CTPYKTYPY

SKOHOMHYECKHE,
COLIMAJIbHBIE U
IICUXOJIOTHYECKUE
ACTEKTBI
UH(pOpMaTHU3aLUU
NeSITeNIbHOCTH
OpraHHU3alOHHO-
SKOHOMMYECKUX
CUCTEM

YMeer NpuMeHATh
MIPH PEUICHNH 33124
npodeccuoHaIbHOM
JeSITeTbHOCTH
KPUTEPHUH

s dexTuBHOCTH
(YHKIIMOHMPOBAHUS
HMH(}OPMALIMOHHOTO
o01ecTBa u
nudpoBoi
HYKOHOMHUKH;
CTPYKTYpY
UHTEIUIEKTYaJIbHOT O
KaIuTaa, MeTOIbI
OLIEHKHU

IPUKJIAHBIX 3a/1a4
Pa3IUYHbIX KJIACCOB;
IIPaBOBbIE,
SKOHOMMYECKUE,
COLIMAJIbHBIE U
MICUXOJIOTHYECKHE
ACIIEKTBI
nHpopmaTuzau
JESATEIIBHOCTH
OpraHHU3aIOHHO-
9KOHOMMUYECKUX
CUCTEM

Ha BricOKOM ypOBHE
IPUMEHSIET TIPH
peleHnn 3aaa4
npodeccuoHaIbHOM
JeSITeTbHOCTH
KpUTEPHUH

s dexTuBHOCTH
(YHKITMOHUPOBAHUS
MH(}OPMALIMOHHOTO
o01ecTBa u
nudpoBoi
9KOHOMHKH;
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HHTEJUICKTYaJIbHOTO
KaIuTaia, METOIbI
OLICHKH

3¢ HEeKTHBHOCTH

s exTuBHOCTH

CTPYKTYpY
HMHTEIUIEKTYaJIbHOTO

KamuTajia, METOIbI
OIICHKU
s dexTuBHOCTH

NOIIK 10.2. [IpoBogut
aHaJIu3 COBPEMEHHBIX
METOIOB U CPENICTB
MH(POPMATUKH H
HCKYCCTBEHHOT'O
MHTEJJIEKTa JJIs
perieHus 3a1a4
npodeccnoHanbHOM
JeSATeIbHOCTH

He 3naer cocras
COBPEMEHHBIX
METOJIOB ¥ CPE/ICTB
WH(POPMATHKH,
MIePEIOBBIC METOIBI
HCKYCCTBEHHOTO
WHTEJUIEKTA JJIsI
peleHus 3a1a4
npodeccrnoHabHOI
JeSITeTbHOCTH

He ymeer npoBoauTh
aHaJIN3 COBPEMEHHBIX
METOJIOB U CPEJCTB
UHPOPMATUKH U
HCKYCCTBEHHOT'O
MHTEJUICKTA IS
peleHus
MPUKIIAAHBIX 331324
Pa3IMYHBIX KJIACCOB

3HaeT cocraB
COBPEMEHHBIX
METOJIOB U CPE/ICTB
nH(pOpMaTHKH,
MePEIOBBIC METOIBI
UCKYCCTBEHHOTO
WHTEJUIEKTa JJIs
peleHus 3a1a4
npodeccrnoHaIbHOI
JeSITeIbHOCTH

YMeer nNpoBOJUTH
aHaJIM3 COBPEMEHHBIX
METOJIOB U CPE/ICTB
UHPOPMATUKH U
MICKYCCTBEHHOTO
MHTEJJIEKTa IS
peLIeHUs TPUKJIIaTHBIX
3a7a4 pa3IuuHBIX
KJIacCOB

OTaAn4HO 3HaeT
COCTaB COBPEMEHHBIX
METOJIOB U CPE/ICTB
nH(pOpMaTHKH,
MePEIOBBIC METOIBI
MCKYCCTBEHHOTO
WHTEJUIEKTA JJIs
peleHus 3a1a4
npodeccrnoHabHOM
JeSITeIbHOCTH

Ha BbICOKOM ypOBHE
yMEEeT MPOBOHTH
aHaJIN3 COBPEMEHHBIX
METOJIOB M CPEJICTB
uH(pOpMaTUKH U
UCKYCCTBCHHOTO
WHTEJUICKTA JUISI
penIeHus
NPUKJIAIHBIX 3a/1a4
Pa3IUYHBIX KJIACCOB

UIIK11.1. PykoBoaut
paboTami 10 OLIEHKE U
BBIOOPY MoOJIeneit
HCKYCCTBEHHBIX
HEUPOHHBIX CETEU U
MHCTPYMEHTAIBHBIX
CPEIICTB JIJIsl PEIICHHS
MOCTaBJIEHHBIX 3a/1a4 CO
CTOPOHBI
o0pa3oBaTenbHOM
OpraHu3aIuy.

He 3naer
(YHKIIMOHATILHOCTH
COBPEMEHHBIX
WHCTPYMEHTAIBHBIX
CPENICTB M CUCTEM
MpOrpaMMHUpPOBaHUs B
00J1aCcTH CO3JTaHUs
Mojeen
HCKYCCTBEHHBIX
HEUPOHHBIX CETEH.

3Haer
(YHKIIMOHATILHOCTD
COBPEMEHHBIX
UHCTPYMEHTATBHBIX
CPENICTB M CUCTEM
IpPOrpaMMHUPOBAHUS B
00J1acTH Co3IaHus
MoJeei
HCKYCCTBEHHBIX
HEHUPOHHBIX CETEM.

JemoHCcTpHpyeT
ri1y0oKOoe 3HaHue U
MMOHUMaHHe
(YHKIIMOHATIBHOCTH
COBPEMEHHBIX
UHCTPYMEHTAJIbHBIX
CPEICTB U CUCTEM
IpOTrpaMMHUPOBaHUS B
00J1aCTH CO3IaHUs
MoJeei
HCKYCCTBEHHBIX
HEHPOHHBIX CETEM.

He ymeer npoBoauts
OLIEHKY U BBIOOp
MoZeIen
HCKYCCTBEHHBIX
HEUPOHHBIX CETEU U
WHCTPYMEHTAITBHBIX
CPEICTB JJIsl pEeLICHUS
3a/1a4 MalIMHHOTO
o0Oy4eHusl.

YMeeTr NpoBOIUTH
OLIEHKY U BBIOOp
Mozenen
HCKYCCTBEHHBIX
HEUPOHHBIX CETEU U
MHCTPYMEHTAJIbHBIX
CPEICTB JJIsl pELICHUS
3a/1a4 MalIuHHOTO
oOyueHus B
CTaHJapTHOU
CUTYallUH.

YMeeTr NpoBOIUTH
OLIEHKY U BBIOOp
Mozenen
HCKYCCTBEHHBIX
HEUPOHHBIX CETEU U
HMHCTPYMEHTAJIbHBIX
CPEICTB JJIsl pELIECHUS
3a/1a4 MalIuHHOTO
oOyueHus: B HOBOU
WY HECTaHAApTHOU
CUTYallUH.
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He ymeeT npuMeHsITh
COBpEMEHHBIC
WHCTPYMEHTAJIbHBIC
METOJIbI M CPEJICTBA
o0y4eHust Mojienei

YMeeT npuMeHsTh
COBPEMEHHBIE
UHCTPYMEHTAJIbHBIC
METOJIbI M CPEJICTBA
oOydeHust Mojienei

YMeeT npuMeHsTh
COBPEMEHHBIE
UHCTPYMEHTAJIbHBIC
METOJIbI M CPEJICTBA
oOy4eHust Mojenein

HCKYCCTBEHHBIX HCKYCCTBEHHBIX HCKYCCTBEHHBIX
HEUPOHHBIX CETEH. HEUPOHHBIX CETEH B HEUPOHHBIX CETEH B
CTaHIApTHOU HOBOW WJIH
CUTYAaLIMH. HECTaHJapTHOU
CUTYaIl1H.
HIIK11.2. PykoBoaut He 3naer npunnunel | He 3HaeT npuHIUIIBI JleMoHCcTpHpYyET
CO3/IaHUEM CUCTEM IIOCTPOEHHUSI CUCTEM IIOCTPOEHHUSI CUCTEM rIyOOKOe 3HAHUE U
HCKYCCTBEHHOI'O HCKYCCTBEHHOI'O HCKYCCTBEHHOI'O IIOHUMaHUe
MHTEJJIEKTA HA OCHOBE | MHTEIJIJIEKTA Ha WHTEJUJICKTa HA OCHOBE | MPUHIIMIIOB
Mozelen OCHOBE HCKYCCTBEHHBIX MOCTPOEHUS CUCTEM
HCKYCCTBEHHBIX HCKYCCTBEHHBIX HEHPOHHBIX CETEH, HCKYCCTBEHHOTO
HEWPOHHBIX CETEH U HEWPOHHBIX CETEH, METO/Ibl M IOAXO/bl K | UHTEJJIEKTA Ha
WHCTPYMEHTAIBHBIX METO/bI U IOAXOABI K | TUIAHUPOBAHUIO U OCHOBE
CPENICTB CO CTOPOHBI [JIAHUPOBAHUIO U peann3alry MPOEKTOB | UCKYCCTBEHHBIX
o0pa3oBaTeNbHOM peanmnzanun 10 CO3/IaHUI0 CUCTEM | HEMPOHHBIX CETEM,
OpraHu3alyu. MIPOEKTOB 110 HCKYCCTBEHHOI'O METOJIOB U MOAXO0B
CO3/IaHUIO CUCTEM UHTEIJIEKTA. K IJTAHUPOBAHUIO U

HCKYCCTBEHHOTO peanu3annuy IpoeKToB
MHTEJUIEKTA. 10 CO3JaHHUIO CUCTEM
HCKYCCTBEHHOI'O
MHTEJUICKTA.
He ymeer YMeer pyKOBOIUTH YMeer pyKOBOIUTH
PYKOBOJHTH BBIIIOJIHEHHEM BBIIIOJIHEHHEM
BBITIIOJTHEHUEM KOJUIEKTUBHOMN KOJUIEKTUBHOMN
KOJUIEKTUBHOU MIPOEKTHOMN MIPOEKTHOMN
MIPOEKTHOMI JEeATEIbHOCTH IS JEeATEIbHOCTH IS
JEeATEIBbHOCTH IS CO3JaHus, OAJIEPKKN | CO3[IaHUs, TOANECPKKH
co3JaHus, Y UCIIOJIb30BaHUs Y UCIIOJIb30BaHUs
MOAJICPKKH U CUCTEM CUCTEM
HCIIOIb30BaHUS UCKYCCTBEHHOI'O UCKYCCTBEHHOIO
CUCTEM MHTEJUIEKTA HA OCHOBE | MHTEJIJIEKTA Ha
HCKYCCTBEHHOI'O UCKYCCTBEHHBIX OCHOBE
MHTEJUIEKTa Ha HEHWPOHHBIX CETEN B HUCKYCCTBEHHBIX
OCHOBE CTaHJapTHOU HEHPOHHBIX CETEH B
HCKYCCTBEHHBIX CUTYalLH. HOBOH WJIH
HEUPOHHBIX CETEH. HECTAHAAPTHOMN
CUTYallMH.
NIIK11.3. PykoBoaut He 3HaeT npuHnunel | 3HaeT NPUHLUIIBI JemoHcTpUpyeT
MIPOEKTaMH 110 MIOCTPOCHHUSI MOZIeNIel | MOCTPOEHUsl MoJieNiel | TIy0oKoe 3HaHUE U
pa3paboTke, cucTeM rITyOOKMX HEMPOHHBIX | ITyOOKUX HEHPOHHBIX | MOHUMAaHUE
HCKYCCTBEHHOT'O ceTeil u riry0boKkoro ceTeil u riryooKkoro MIPUHINIIOB

HWHTEJIJICKTa HAa OCHOBE
MOJIeJIeH TITyOOKUX
HEUPOHHBIX CETEU U
HEUEeTKNX MoJeJiel 1
METOJIOB CO CTOPOHBI

MaIIHHHOTO
oOyJeHwus.

MaIIHHHOTO
o0yJeHwusI.

IIOCTPOEHUS MOJIEIIEH
II1yOOKUX HEMPOHHBIX
ceTeit ¥ 1yOOKOTro
MAaIIMHHOTO
o0yueHwusl.
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o0Opa3oBaTenbHOI
OpraHH3aInH.

He 3naeT moaxoanl K
MIPUMEHCHUIO
MOJEeJIeH Ha OCHOBE
HEYETKOM JIOTUKHU B
CHCTEMAX

3HaeT NoaXO0abI K
MIPUMEHCHHIO
MOJIEJIC Ha OCHOBE
HEYCSTKOMU JIOTUKHU B
CHCTEMAX

JleMoHCcTpHpYyET
IyOOKO€ 3HAHUE U
IIOHUMAHHUEC ITIOAXO0A0B
K IPUMEHEHHUIO
MOJIEJIEN Ha OCHOBE

HCKYCCTBEHHOT'O HCKYCCTBEHHOI'O HEYETKOH JIOTUKHU B
MHTEJJIEKTA. MHTEJIEKTA. cUCTEMax
HCKYCCTBEHHOI'O
MHTEJIEKTA.
He ymeer YMeeT pyKoBOAUTH YMeeT pyKoBOAUTH
PYKOBOIUTH BBIIIOJTHEHUEM BBIIIOJTHEHUEM
BBIITOJIHEHUEM KOJUIEKTUBHOM KOJUIEKTUBHOM
KOJUIEKTUBHOU IIPOEKTHOMN IIPOEKTHOMN
MIPOEKTHOMI JEeATEIbHOCTH ISl JEeATEIbHOCTH ISl
JESTEIbHOCTH JUISl CO3/1aHHUs, NOAJEPKKU | CO3AAHMSL, TOAEPIKKU
co3JaHusl, Y UCIIOJIb30BaHUS Y UCIIOJIb30BaHUS
MOJIEPKKU U CUCTEM CUCTEM
WCIIOJIb30BAHUS HCKYCCTBEHHOI'O HCKYCCTBEHHOI'O
CUCTEM MHTEJIJIEKTA HAa OCHOBE | MHTEJIJIEKTa Ha
HCKYCCTBEHHOT'O MoJieel rTyOOKHuxX OCHOBE MoOJIeNei

MHTEIIEKTa Ha
OCHOBe MoJenei
rITyOOKMX HEMPOHHBIX

HEUPOHHBIX CETEU U
HEYETKUX MOJIeNeH 1
METOJIOB B

[I1yOOKHUX HEMPOHHBIX
ceTeil U HeYeTKUX
MOJIeJIel U METO/IOB B

CeTell U HeYEeTKHUX CTaHJapTHOU HOBOW WJIH
MOJIENIEN U METO/IOB. | CUTYyalUH. HECTaHJapTHOU
CUTYaIlUH.

UIIK13.1. Pemaer He 3naet npunnunsl | 3HaeT NPUHIUTIBI JemoHCcTpHpYyeET
MIPHUKJIaIHbIE 3a/1a4H U MIOCTPOCHHUS CUCTEM MOCTPOCHHUS CUCTEM ri1yOoKoe 3HaHUE U
peanu3yeT NpOoeKTHl B KOMITHIOTEPHOTO KOMITBIOTEPHOTO MOHUMaHUE
o0JacTu CKBO3HOU 3peHusi, METOAbI U 3peHusi, METOAbI U MPUHIIAIIOB
u(PpoOBOM TEXHOJIOTUU | TTOJIXOJBI K TTOJXOBI K TTOCTPOCHHUS CUCTEM
«KomneroTepHoe MJIAHUPOBAHUIO U MJIAaHUPOBAHUIO U KOMITBIOTEPHOTO
3pEHUE» CO CTOPOHBI peanuzanuu peann3aiuy MPOEKTOB | 3pEHUs, METO/IOB U
o0pa3oBaTenbHOM MIPOEKTOB 11O 10 CO3/IaHMI0 CUCTEM | MTOAXOAOB K
OpraHM3alMH. CO3/IaHUIO CUCTEM HCKYCCTBEHHOTO TJITAHUPOBAHUIO U

HCKYCCTBEHHOTO
WHTEJIJICKTa Ha
OCHOBE CKBO3HOM
uudpoBoi
TEXHOJIOTHH
«KomnerotepHoe
3pEHULY.

MHTEJUIEKTa HA OCHOBE
CKBO3HOM 1TU(POBOIA
TE€XHOJIOTUH
«KommbrorepHoe
3peHue».

peanu3anuy NpoeKTOB
10 CO3JaHHIO CHCTEM
HCKYCCTBEHHOTO
HHTEJJICKTa Ha
OCHOBE CKBO3HOM
uudpoBoi
TEXHOJIOTHH
«KommbrorepHoe
3pPEHULY.

He ymeer pemats
3aJ1a4M I10
BBITIOJTHEHHUIO
KOJUICGKTUBHOM
MPOEKTHOM
JIeSITeIbHOCTH AJIS
CO3JIaHUs,
TIOJIEPKKHU U

YwMeer pemiars 3a1auu
10 BBITIOJIHEHUIO
KOJUJTEKTUBHOM
MPOEKTHOMN
JIEATEIIbHOCTH IS
CO3J1aHUS, IOAJICPIKKHU
Y UCTIOJIb30BAHUS
CHUCTEM

YwMeer pemiars 3a1auu
10 BBITIOJIHEHUIO
KOJUJTEKTUBHOM
MPOEKTHOMU
JIEATEIIbHOCTH ISl
CO3J1aHUS, IOAJICPIKKHU
Y UCTI0JIb30BAHUS
CHUCTEM
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HCIIOIL30BaHUS HCKYCCTBEHHOTO HCKYCCTBEHHOTO
CHCTEM HMHTEJIJIEKTAa HA OCHOBE | MHTEJICKTA Ha
HCKYCCTBEHHOI'O CKBO3HOU ITU(PPOBOI OCHOBE CKBO3HOHU
HHTEJIJIEKTa Ha TEXHOJIOTHH udpoBoit
OCHOBE CKBO3HOHU «KomnerorepHoe TEXHOJIOTUHU
nudposBoi 3pEHHE» CO CTOPOHBI «KomnbroTepHoe
TEXHOJIOTHU 3aKa34yuKa B 3pEHHE» CO CTOPOHBI
«KommbrorepHoe CTaHJIapTHOU 3aKa3yrKa B HOBOM
3pEHHE)» CO CTOPOHBI | CUTYallUH. WJT HECTaHAapTHOU
3aKa34MKa. CUTYaIIVH.

6 Y4yeOHO-MeTOAMYECKOEe M HHMOPMANMOHHOE o0ecrneyeHre IUCIUILIHHbBI

(MoayJist)

6.1 IlepeyeHb OCHOBHOII U IOMOJTHUTEIBLHON YUeOHOM JTUTEPATYPbI, HEOOXOAMMOI

JJISI OCBOCHHUS JUCUHUIJIMHBI (MOYJIs)

OcHoBHas JIMTEpaTypa:

1. Censaukun, B. B. Pemenne 3a1a4 KOMIbIOTEpHOTO 3peHUs: yueOHoe mocoodue : [16+] /
B. B. Censukun. — Taranpor : FOxHbil denepanbabiii yauepcuret, 2016. — 93 c. : cxem.,

tabn. — URL: https://biblioclub.ru/index.php?page=book&id=493304

2. Kemnexep, [I. Hayka o nanusix: 6a3oBsiii kypce : [16+] / [1. Kennexep, b. Tupnu; nayd. pen. 3.

MawmenbsipoB ; iep. ¢ anrii. M. benoronosckoro. — Mocksa : Anbrimaa [Tabmumiep, 2020. — 224

c. : cxeM., tabi. — URL: https://biblioclub.ru/index.php?page=book&id=598235
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JlonoJIHUTeIbHAS JTUTepaTypa:
1. Kpyruxos, B. H. Ananu3 nannsix : yaueonoe noco6ue / B. H. Kpyrukos, B. B. Memeukun. —

Kemeposo : KemepoBckuii rocygapcTBeHHbIN yHUBepcuTeT, 2014. — 138 ¢. : w1, —
URL: https://biblioclub.ru/index.php?page=book&id=278426
2. Tlponybnukos, A. B. MareMaTu4eckie METOIbI pacrio3HaBaHUsl 00pa30B : yueOHOE MOCOOHE :
[16+] / A. B. IIpony6uukoB. — OMck : OMCKHIA TOCYyIapCTBEHHBIN YHUBEpCHUTET UM. D. M.
Joctoesckoro, 2020. — 110 ¢. — URL.: https://biblioclub.ru/index.php?page=book&id=614061
3. Heiipoundopmaruka: kypc / Harmonanbusiii OTkpeiThiii YHuepeurtet "MHTYUT". — Mocksa
: Uarepuer-Yuusepcurer Unpopmannonnsix Texnomoruit (MHTYUWT), 2007. — 297 c. : cxewm.
— URL: https://biblioclub.ru/index.php?page=book&id=234530

6.2 IlepeyeHb HHGPOPMALMOHHBIX TEXHOJIOTHH, MCHOJb3yeMbIX NPH H3yYEeHUH
AUCUMILTHHBI, BKJIKYasi NPOrPaMMHOe o0ecredeHue

1. OC cemeiictBa Microsoft Windows.

2. OpenCV.
3. Python. Jupyter notebook.
4. Microsoft Office.
5. Mozilla Firefox.
7 MarepuajibHO-TeXHH4YECKO0e o0ecneyeHne JUCHUILIMHBI (MOYJIs)

Jl11a ocyiecTBieHus: 00pa3oBaTeIbHOrO Mpoliecca Mo TUCIUILIMHE (MOIYII0) HEOOX0oArMa CIeAyoas
MarepualbHO-TeXHUYECKas 0aza:

O6opynoBaHHbIE yueOHbIE KAOMHETHI, [lepeueHb OCHOBHOTO 000pY10BaHUS
OOBEKTHI s TPOBEACHUS
MPAKTUYECKUX 3aHITUI
HaumenoBanue Anpec
VYuebnas ayautopus 1| CoBeTckuii Buneonpoeximonnas anmnaparypa:
MIPOBECHUS 3aHATUI mp., 8, 619. - npoekTop Optoma DW318e (cranmoHapHblif).
JIEKIIMOHHOI0 THIIA, - uarepaktuBHas gocka Classic Solution CS-IR-96Ts
3aHATUNA CEMUHAPCKOI0 kommbioTeps AMD Ryzen 3 PRO 3200G 3.31' T
THUIIA, KypPCOBOTO (15 mr.) c nogkaroueHueM k cetu HTepHeT u obecriedeHnemM
MIPOEKTHUPOBAHUS JOCTYTIA B AJIEKTPOHHYIO HH()OPMAIIOHHO -00pa30BaTeIbHYIO
(BBITIOJIHEHUSI KYPCOBBIX cpeny;
paboT), TPYNNOBBIX U -HaOOPBI YUCHUYECKOM Mebenu Ha 15 mocagouyHbIX MeCT
WHIUBUIYaIbHBIX
KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIA,
IIPOMEKYTOUYHON
aTTecTaluu.
KomnsrorepHslii kinace
(momereHue JUISt
CaMOCTOATEIILHON
paloThI).
VYuebnas aynuropus as CoBETCKHI BuneonpoekunonHas amnmaparypa:
MPOBEACHUS 3aHATUM mp., 8, 616. -HacTeHHbIH Skpan Screen Media Economy, gopmar 203x203.
JICKITHOHHOTO THIIA, -npoextop Beng 612C DLP, SVGA (800x600)
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3aHATHI CEMUHAPCKOTO
THUIIA, KypCOBOIO
IIPOEKTUPOBAHUS
(BBIIIOJIHEHHUSI KYPCOBBIX
paboT), rPyNIOBBIX U
WUHIVBUAYAJIbHBIX
KOHCYJIbTallUH,
TEKYIIEero KOHTPOJI,
IIPOMEKYTOYHOU
aTTeCTallUu.
KommnsrorepHslii kinace
(momerexnue st

(cTartmoHapHbIit),

KoMMbIoTepsI (14 mT. 171s CTyIeHTOB, | mT. AJis
npenozgasatens): Intel Core 15-9400F 2.9 I'T -10 mir.;
PentiumDual E2200 2.2 I'T'11 — 5 1rr. ¢ NOAKIFOYEHUEM K CETH
WNuTepHeT u o0ecnieueHrueM 10CTyIa B AJIEKTPOHHYIO
nH(OPMALIMOHHO-00pa30BaTENbHYIO CPEY;

-HoyTOYK Delllnspiron (mepenocHoi);

- Be6-kamepa Canon FC-120 (mepenocHas)

-Ha0OpHI yUeHHUECKOI MeOenn Ha 14 mocaqouyHbIX MECT,
paboyee MecTO MpernogaBaTes

CaMOCTOATEIILHON

paboThI).

VYuebnas aynuropus aisa| CoBETCKHI BuneonpoekuronHas amnmaparypa:

IIPOBECHUS 3aHATUI mp., 8, 402. -poeKInOoHHBIH 3Kpan Diplomat AV (1:1) 60/60 152*152
JIEKIIMOHHOI'O THUIIA, MW

3aHATUN CEMUHAPCKOI0 -poeKTop Ansi (CTallmOHAPHBII)

THUIIA, KyPCOBOTO -HOYTOYK Acer (IepeHOCHOI)

IIPOEKTUPOBAHUS -xkommbiotepsl Intel C2D E8400 3.00 Ty -25 mr. mist
(BBITIOJIHEHUST KYPCOBBIX CTYJICHTOB C TOJKIIIOUeHHEM K ceTu HTepHeT u

paboT), rPyNIOBHIX U 00€eCTIeYeHNEM JIOCTYIIA B AJIEKTPOHHYIO HHPOPMAIIMOHHO-
WHIUBUAYaIbHBIX 00pa3oBaTeNnbHYIO Cpeay;

KOHCYJIbTAIIUH, - Be6-xkamepa Canon FC-120 (nepenocHast)

TEKYIIET0 KOHTPOJI, -Ha0OpbI yUeHHUYECKOI MeOenu Ha 54 mocaJouHbIX MecTa,
IIPOMEXYTOUYHOMN pabodee MecTo IpenogaBaTelis, J0CKa, Mel.

aTTecTaluu.

KommnsrorepHslii kinace

(momereHue s

CaMOCTOATEIILHON

paboThI)

Komnbrotepnsiit kinacc | CoBeTckuii BuneonpoekimonHas annaparypa:

(TTomerneHne s mp., 8, 614. - mpoexktop NEC NP40 (NP40G) DLP 220 ANSI

CaMOCTOSITENTbHON
paboThI)

(mepeHocHoOi).

- KoMIUIeKe «AkTuBHbIH kpan» - ACTIVE board 78

- komnbroTep Celeron 2.4 I'T1y -14 1T, 11 CTYASHTOB €
MOJKIIIOUeHueM K cetu IHTepHeT u o0ecrieueHrneM 10CTyma B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPENy;

- rpaduueckas CTaHIuS;

- HabOPbI yUeHHYeCcKoi Mebenu Ha 15 mocaJouHbIX MECT.
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8 Oco0eHHOCTH peayu3anMu JUCHUILIMHBI (MOAYJS)AJsl UHBAJIUAOB M JIHUI[ C
OrpaHUYeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI

8.1. O0mmii pazaen

Opranu3zanus 00pa3oBaTEIbHOIO IpoLecca JIML ¢ UHBAIMAHOCThIO 1 OB3, moMuMo yka3aHHBIX B
paznene «OO01Ie cBeIeHus 0 MPOrpaMMe» IOKYMEHTaX, CTPOUTCSA B COOTBETCTBUE C:
- O@enepanbHbIMH  TpeOOBaHMAMU K OpraHU3alMK 00pa30BaTENBHOTO Ipolecca s OO0ydeHHUs
unBanuaoB u jul ¢ OB3 B mpodeccroHalbHBIX 00pa30BaTENbHBIX OPraHU3alMAX, B TOM YHCIE
ocHameHuto oOpaszoBatensHoro mnpouecca (ITucemo MunucrepcTBa oOpazoBanust u Hayku PO,
JlemapTaMeHT TOCYyIapCTBEHHOM MOJUTUKH B cepe moaroroBku padounx kaapos u JI1O ot 2013 r.,
No06-2412BH); - MeToanuecKUMU pPEeKOMEHJAIUSMUA [0 OpraHU3aluu 00pa30BaTEILHOTO IMpoIecca
i ooyuenust uuBanuoB U Jul ¢ OB3 B 00pa3oBarenbHBIX OpPraHU3alUAX BbICIIEr0 00Opa3oBaHMsl, B
TOM YHCJIe OCHAIIEHHOCTH 00pa3oBaTeNnbHOro npoiecca (MuHucTepeTBO 00pa3oBanus U Hayku PO, ot
08.04.2014 1., NoelAK-44/05BH) - Ilpukazom PocoOGpnamzopa ot 12.03.2015 r. Ne 279 B uactu
saronHeHns ChopaBku «O Hamuuuu y 1po(decCHOHANBbHOW 00pa3oBaTelIbHON  OpraHu3aluy,
o0pa3oBaTeNnpHOM  OpraHW3alMd  BBICIIETO  O00pa30BaHUs, OpraHU3allid,  OCYIIECTBIISIOLICH
00pa3oBaTEeNbHYIO0 JESATEIBHOCTh 0 HporpaMmaM MpOo(pEeCCHOHATBFHOTO OOyUYeHHsI, CHEIHaIbHBIX
yCIOBUI A ToNydyeHus: 00pa3oBaHusl 00yUYaIOUIUMUCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 37]0POBbsI
(ITpunoxenue 13) - UnnuBuayansHOM nporpaMmoit peaduinranuu uasanuga (UI1P).

8.2. Ocobennoctu npemnoagaBaHuss AUCHUIVIMHBL JJIsI HHBAJUA0B M JHI € OrpaHMYCHHBIMH
BO3MOKHOCTHAMMU 310POBbA

CJIABOBUJISIIME CTYIEHTEI

1. CHGHI/IaHBHHG MpeaoCTaBJICHUC O6pa3OBaTeJII>HOFO KOHTCHTA B TCKCTOBOM JJICKTPOHHOM

yCJI0BUA, dopmare, MO3BOJAIOLIEM IMEPEBOJUTH IUIOCKONEYATHYIO HHGPOpMAlMIO B

obecrieynBaeMble | ayAHaIbHYIO GOpMY;

B nporecce | BOSMOKHOCTh ~ MCHOJIb30BaTh  WMHAMBHMJYyalbHblE YCTpOWCTBA U  CPEACTBA,

IIpenogaBaHus MO3BOJIAIOIIME AJaNTUPOBAaTh MaTepHallbl, OCYLIECTBIATh NPUEM U Ieperady

JMCLUTUIMHBI UHPOPMALIUU C YYETOM MHIUBHUIYaJbHBIX OCOOEHHOCTEH M COCTOSHUS 370POBbS
CTYJCHTA,

[IPENOCTABIEHUE BO3MOXHOCTH IPEAKYPCOBOTO O3HAKOMIICHHUS C COJEPKAHUEM
yu4eOHOW JUCHUUIUIMHBI W MaTepuajJoM MO Kypcy 3a CYET pa3MelleHus
UHpOPMaLIUU Ha KOPITOPATUBHOM 00pa30oBaTeIbHOM MOpPTAJIE;

UCIIOJIb30BaHUE UYETKOTO M YBEIMUYEHHOro IO pa3Mepy IpudTa U rpaduyueckux
00BEKTOB B MYJIbTUMEIUNHHBIX NPE3CHTALIUAX;

UCIIOJIb30BAaHUE HHCTPYMEHTOB  <«JIyNa», «IPOXKEKTOp» TMpu padoTe ¢
UHTEPaKTUBHOU JOCKOM;

03BYUYMBaHNE BU3YaIIbHOM MH(OpMAIMH, IPEICTAaBICHHON 00yJarolMMcs B X0/
3aHATHUH;

o0ecrieyeHHe pa3/laTOUYHBIM  MaTepuaioM, JIyOnupyromuM  UHGOpPMaIUIo,
BBIBOJIMMYIO Ha DKpaH;

HaJIMYue MOANUCEH W ONMUCAHHUS y BCEX HCHOJIb3yEMbIX B Ipoliecce O0ydeHHs
PUCYHKOB M MHBIX I'padMuecKux OOBEKTOB, YTO AT BO3MOXKHOCTh NEPEBECTH
MMUCbMEHHBIA TEKCT B ayIHAIbHBIMH,

oOecrieyeHne 0co0Or0 PEYEeBOrO peXHUMa IMpENoJaBaHUs: JIEKIUU YUTAIOTCA
ITPOMKO, pa300p4yMBO, OTUETIMBO, C May3aMH MEXAY CMBICIOBBIMU OJIOKaMu
uHpopManuy, oOecriedyrBaeTcsi THTOHUPOBAHKE, TTOBTOPEHHUE, aKLEHTHPOBAaHUE,
npoduIaKTUKa pacCenBaHNs BHUMaHUS;

MUHMMH3ALMsl BHEIIHEro IIymMa W oOecreyeHHe CHOKOWHOW —ayauaibHOU
00CTaHOBKU,
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BO3MOKHOCTh BECTH 3allMCh Y4eOHOH MH(OpMAIMK CTyJeHTaMU B YAOOHOH s
HUX (opme (aynmanbHO, ayaMOBH3YaJlIbHO, B BHJAE IIOMETOK B 3apaHee
MOATOTOBJICHHOM TEKCTE).

YBEJIMYCHUE JOJIM METOJOB COLMAIBHON CTHUMYJSIuU (oOparieHre BHUMAaHHS,
amneuIAys K OrpaHHYEHHSIM 110 BPEMEHH, KOHTaKTHBIE BUABI pabOT, TPYIOBBIE
3aJaHus U JIp.) HA IPAKTUYECKUX U JTa0OPAaTOPHBIX 3aHATHUIX;

MUHHMH3UPOBAHUE 33/1aHUH, TPEOYIOUIMX aKTUBHOE MCIIOJIBb30BaHUE 3PUTEIHLHON
HaMATH U 3pUTEITLHOTO BHUMAaHWUS,

OPUMEHEHHE TIOATAIMHOW CHCTEMBbl KOHTPOJsS, Oojee YacThlii KOHTPOJIb
BBINIOJTHEHUSI 3aJJaHUH [l CAMOCTOSITETIbHOM PabOTHI

2.
AnanTanoHHEIe
51
BCIIOMOTaTEIbHBI
e TEXHOJIOTHH,
HCIIONIb3yEMbIE B
rpoiiecce
MPEnoIaBaHus
JUCHHUILIMHBI

TexHomoruu  O3ByYMBaHUS  TEKCTa: o0ecreynBaOTCs  NMPUMEHEHUEM
KOMIIBIOTEPHBIX ~ MPOTPaMM, MPEJOCTABISIONUX BO3MOXKHOCTH O3BYYMBATh
IUIOCKOTIEYaTHYI0 MH(OPMALUIO (IIporpamMma «CHHTE3aTOp peum», «IIporpamma
SKpaHHOTO JOCTyNa JJisi YTEHUs C DJKpaHa», «IIporpamma ONTHYECKOTO
pacrio3HaBaHusA TeKcTa»). OCHOBHBIE (DYHKIMH TPOTpaMM pEUeBOrO JIOCTYIIA:
03ByUHMBaHHE HH(OpPMAIMKM, BBOJAUMON C KIABUATYpHI, aBTOMAaTHUYECKOE
O3BYYMBAHHE TEKCTOBOM HMH(OPMAIUK, BBHIBOIUMONW HA OKpaH JAPYTHMH
nporpaMMamMu; 4YTeHue (QparMeHTOB OHKpaHa IO KOMaHIaM I0JIb30BaTels;
OTCJI)KMBaHUE N3MEHEHUI Ha 3KpaHEe U OIMOBEIIEHNUE O HUX M10JIb30BaTEs.
TexHnonoruu 3J10pOBbECOCPEIKCHHUS: o0ecrneunBaroTCs MPUMEHEHUEM
MHTEPAKTHBHBIX JOCOK C (YHKIHEH «IIPOKEKTOpa» M «IYIbD»; COOJIIOICHHEM
TpeOOBaHUIN K SKpaHHOMY TEKCTy (OOJbIIMI pa3Mep SJIEMEHTOB YIIPABIICHUS;
YETKUN Kypcop; YETKHE I'PAaHULBl MEXJY JIEMEHTaMU; BO3MOXKHOCTh pabOThl B
OTpaHUYEHHOM 00JIaCTH HKpaHa; MPEHMYIIECTBO K HCIOJIb30BAHUIO MOJAIBHBIX
OKOH, TI03BOJISIIOLIUX NEPEXOIUTh APYT K ApYyry 0e3 3akpbITus npeasiayuiero. Bo
BpeMsl TIPOBEACHMS 3aHSATUS YUYUTHIBAECTCSA JOMYCTHMasl MPOJOLKUTEIHHOCTh
HEIPEPBIBHON 3pUTEIILHON HArPy3KH

TexHonoruu  JUCTAHIIMOHHOTO  OOy4YeHHs:  00eCle4yMBAIOTCS  HAIMYUEM
KOPITIOPATHBHOTO 00pa30BaTEILHOTO MOpTajia, CO3MAHHOTO pa3padoTYMKaMu Ha
wiatdopme Sakai. O6pa3zoBarenbHBIN MOpTaN npeaocTanisieT cryaentam ¢ OB3 u
MHBAJINIHOCTbIO BO3MOKHOCTD BBINIOJIHATH PA3JIMYHbIE ONEPaIUU:

[I0JIy4aTh BapUAHTHI 3aJaHUN U OTIIPABJIATH BBIIIOJHEHHBIE;

y3HaBaTh PE3yJIbTaThl BHIMOJIHEHHBIX paOOT ¥ 3HAKOMUTHCS C PELIEH3UEN Ha HUX;
[OJy4yaTh pPAa3IMYHYI CHPaBOYHYIO HMH(OpMAIUIO, Kacamollylocs Y4eOHOro
mporecca M TOCBUIaTh  COOOLIEHMs — NpenojaBaren]io W JIoOoOMy U3
aJMMHHCTPATOPOB;

OTNPABJIATh MaTepUaibl, OTHOCALIMECS K NUCLUUIUIMHAM TEKYIIEro cemecTpa, a
TaK)K€ OTYETHI 110 IPAKTUKE U Apyrue Qailibl;

UMETh JMCTaHIMOHHBIM JOCTYH K HH(GOpPMAIMOHHBIM pecypcaM: y4eOHBIM U
y4e0HO-METOIMYECKUM MaTepuaiaM, pacliiCaHUIO 3aHATUN U T.1.;

3aJaBaTh BONPOCHI IPENOJABaTeN0 IO €ero ydyeOHOM IUCHUIUIMHE, MOJy4aTb
KOHKPETHYI0O  MH(QOpMAIMI0 1O TEeM WIM HUHBIM  y4yeOHBIM  W/WiIK
OpraHM3al[MOHHBIM BOIIPOCaM,

MPOXOJUTh TECTUPOBAHUE, BBIMOJHSAA 33aJaHUS Ha BbIOOP MpPaBHIIbHBIX OTBETOB,
YCTaHOBJIEHHE  COOTBETCTBMSI,  3allOJJHEHME  IPOIMYCKOB,  yCTAHOBIJICHHE
UCTUHHOCTU WJIM JIO)KHOCTH, a TakKe JaBaThb pa3BEPHYTbIE OTBETHl Ha
MIOCTaBJIEHHBIE BOIIPOCHI.

Jis  CTyneHTOB, HE UMEIOUIMX BO3MOXKHOCTH IIOCEUIaTh OYHBbIE 3aHATHUS,
OCYILIECTBISIIOTCA OHJIANH-KOHCYJIbTHpOBaHHE. KoHcynbTanum mpeanonarator
JOTIONTHUTEIBHBIA pa30op y4eOHOro MmaTepuana M BOCIOJHEHHE MIpOoOesoB B
3HAHUSX CTYACHTOB.

TexHomornM WHAMBUAYATU3ANNK OOYYEHHs: 00ECTIEUHBAIOTCS BO3MOXHOCTHIO
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IPUMEHEHUS WHAMBUIYAIbHBIX YCTpoOMCTB M cpenacts, [IK, yuérom Ttemmos
paboThl ¥ YTOMIISIEMOCTH, IPEAOCTABICHUEM JONOJHUTEIbHBIX KOHCYJIbTALUH.

3. Anantanus | B xo/1e mpoBeeHNs MPOMEKYTOYHON aTTECTAUN TPEyCMOTPEHO:
MpOLEaYPHI - TOperbsBICHHE 00YYarOIIMMCS MEeYaTHBIX U (WJIN) 3JIEKTPOHHBIX MaTEpHUAaOB B
MIPOBEICHUS dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM HX 370POBbS;

MIPOMEXYTOUHOM | - BO3MOXHOCTb IOJIb30BATbCS MHJMBUIYaJbHBIMU YCTPOICTBAMH M CPEICTBaMH,
aTTecTaluu MO3BOJIIOIIMMHU  Q/IAlITUPOBATh MaTepUaibl, OCYIICCTBIATh MPUEM W Iepenady
MH(pOpPMALIUU C YIETOM HX WHIAUBUAYAIBHBIX OCOOCHHOCTEH;

- YBEJIMUEHUE MPOJIOJDKUTEIILHOCTH MIPOBEICHUS aTTECTaIlUH;

- BO3MOXXHOCTh MPUCYTCTBHSI aCCUCTEHTA U OKa3aHUS UM HEOOXOJIMMOI MOMOIIHN
(3aHATH pabouyee MeECTO, MEpEeNBUTATbCS, MPOYUTATh U O(GOPMHUTH 3aJaHue,
00IIaThCS C MTPENO/IaBATEIIEM).
4. http://lumcvpo.ru/about-project - ®dexepanbHblii MOPTAT BBICHIETO 00pa30BaHMUs
JlonoJHUTENBLHOE | CTYJAEHTOB C MHBAIMIHOCTHIO 1 OB3
uHdopmarmonno- | https://www.chsu.ru/fakultety/ffkis/rc - Caiir PL| nognepxku oOyyaromuxcsi ¢
METOINYECKOE OB3 u paboraromux ¢ 3Tol Kareropueit i Y'Y
obecrieucHue http://nvda.ru/ - [Mporpamma IKPaHHOTO JIOCTyIIa «NVDA

(NonVisualDesktopAccess)» («Cunrezatop peuu») s MepeBojia MUCbMEHHOMN
peYH B YCTHYIO

CTYAEHTHI C HAPYIHEHUAMUM OIIOPHO-IABUI'ATEJIBHOI'O AIIIIAPATA (mamomoOunbHbIE
CTY/ICHTBI, CTY/IEHTbl, UMEIOLIME TPYIHOCTH IEePEIBUKEHUS U NTATOJOTUI0 BEPXHUX KOHEUHOCTEH)

1. CneumanbHble
yCJIOBUH,
o0ecneunBaeMbIe
B mporecce
[IPEIo1aBaHus
JIACIIMIUTHHBI

BO3MOXXHOCTh MCIIOJIb30BaTh CHEIMAJIbHOE MPOrpaMMHOE oOecreyeHue u
cneranbHoe 06opyaoBanue, npeaocrapisiemoe no JuHud @CC 1 mo3BoJIAIONIEe
KOMITIEHCHPOBATh JIBUTATEIBHBIN e(DEKT (KOJISICKU, XOAYHKH, TPOCTH U JIp.);
MPEIOCTaBIEHUE BO3MOXKHOCTH MPEIKYPCOBOTO O3HAKOMIICHHUS C COJEp:KAaHUEM
y4eOHOM JNUCHMIUIMHBI M MaTepHaioM MO Kypcy 3a Cu€T pa3MelleHUs
uH(pOpMaIlMK HAa KOPIOPATUBHOM 00pa30BaTEIbHOM MOPTAJIE;

MPUMEHEHHUE JIOMOJIHUTEIBHBIX CPEJICTB aKTUBU3ALUK TIPOLIECCOB 3aIIOMUHAHUS U
MOBTOPEHHS;

OTI0pa Ha OTPEJICIICHHBIC U TOUHbBIC TTOHSITHS;

MCIIOJIb30BaHUE JUIsl WILTIOCTPALMUA KOHKPETHBIX IPUMEPOB;

MIPUMEHEHNE BOIIPOCOB I MOHUTOPUHTA TTIOHUMaHUS;

pasjienieHre u3y4aeMoro Mareprana Ha HeOOobIIe TOTHYeCcKre OJI0KH;
YBEIUYCHUE JOJW KOHKPETHOTO MaTepuasia W COOJIOJICHUE TMPUHIIUNA OT
MIPOCTOTO K CIIOKHOMY IIPpHU 00BSICHEHUU MaTepuaa;

HaJM4re YETKON CHUCTEMBI U aJlTOPUTMA OPraHU3allMi CaMOCTOSITEIbHBIX padoT 1
MIPOBEPKU 33aaHUI ¢ 00s3aTeNbHON KOPPEKTUPOBKOM 1 KOMMEHTapUSIMH;
YBEJTUYCHHUE JIOJU METOJOB COIMAIBHON CTUMYNALHNH (0OpalleHne BHUMAaHUS,
amneNysus K OrPaHUYeHHSIM TI0 BPEMEHU, KOHTaKTHbIE BHUJIBI pa0dOT, TPYMIIOBHIE
3aIaHus  JIp.);

obecrnieueHrne OECIpenATCTBEHHOTO JOCTYIA B MOMEIICHUS, a TaK)Ke MpeObIBaHUS
HUX;

HaJM4he BO3MOXKHOCTH MCIOJIb30BaTh UHMBHIyallbHbIE YCTPOWCTBA U CPEACTBA,
MO3BOJISIONINE OOECTICUNTh peATN3alUi0 JPTrOHOMUYECKHX TMPUHIUIIOB |
KoM(popTHOE MpedbIBaHNE Ha MECTE B TEYCHHE BCETO Meproja yueon! (IIOCTaBKH,
CreNMaIbHbIE TOXYIIKH H JIP.).

2.
AnanTanoHHEIe
H
BCIIOMOTATEIIHHBI
e TEXHOJIOTHH,

TexHonmoruu 3JI0pOBbECOEPEIKEHUS: o0ecreunBaroTCs COOJII0ICHUEM
OpTONECANYECKOIO PEKHUMaA (I/ICHOJ'H)SOBaHI/Ie XOOAYHKOB, MHBAJIWAHBIX KOJACOK,
TPOCTH), PETYSIPHON CMEHOW TOJIOKEHHS Tela B IENsIX HOpMalU3allid TOHYyCa
MBILII] CIIUHBI, MPO(YUIAKTUKON YTOMIISIEMOCTH, COOJIOIEHHE SPrOHOMHYECKOTO
pexnMa u o0ecreyeHHeM apXHUTEKTYPHOM JTOCTYIHOCTH cpenbl (OKpy)Karoliee
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http://umcvpo.ru/about-project
https://www.chsu.ru/fakultety/ffkis/rc
http://nvda.ru/

UCIIOJIb3yEMbIE B
nporecce
MpenoiaBaHus
JUCIUILTAHBI

IPOCTPAHCTBO, PACIOI0KEHNE YUeOHOTO HHBEHTAPsI U 000pYyI0BAHHUS ayIUTOPHIMA
o0ecrieunBalOT BO3MOXKHOCTh JIOCTyNla B TOMELIEHUH U KOM(OPTHOTO
HaXO0XJCHUS B HEM).

HUKT TtexHosOrMM: obecrieueHbl BO3MOXKHOCThIO mpuMmeHeHust [IK wu
CHENHATM3UPOBAHHBIX WHAUBUIYAIbHBIX KOMIBIOTEPHBIX CPEICTB (CIeUAIbHBIC
KJIaBUATYphl, MBIIIK, KOMIBIOTEPHAsI MporpaMma «BUPTYyalbHasl KIaBHATypa» M
Ap.).

TexHonoruu  JUCTAHIIMOHHOTO  OOy4YeHHsS:  00eCle4yMBAIOTCS  HAIMYUEM
KOPITIOPATHBHOTO 00pa30BaTEIILHOTO TMOPTaja, CO3JAaHHOTO pa3padOTYMKaMU Ha
matdopme Sakai. OOpazoBaTeNbHBIN MOPTANI MpeaocTaBisieT cryaeHTam ¢ OB3 u
MHBAJIUIHOCTbIO BO3MOKHOCTb BBIIIOJIHATD PA3JINYHBIE ONEpaLUU:

MOJIy4aTh BAPUAHTHI 33/IaHUI U OTIIPABJISTH BBIIIOJHEHHBIE;

y3HaBaTh PE3yJIbTaThl BBIIIOJIHEHHBIX Pa0OT U 3HAKOMUTBCS C PELIEH3UEN HA HUX;
MoJIyyaTh pa3IMuHyI0 CIPaBOYHYIO HUHGOpPMAIMIO, Kacarollyrcs Yy4eOHOro
mporiecca M TOCBUIATh  COOOLICHHMS  TPEnojaBaTelr0 U JIIoOoMy U3
aJIMHUHHCTPATOPOB;

OTIPABJIATh MaTepuaibl, OTHOCAIIMECS K JUCLUIUIMHAM TEKYIIEro cemecTpa, a
TaKXe OTYETHI 110 MPAKTHKE U APYyrue (Haiibr;

UMETh JIMCTAaHIMOHHBIM JOCTYym K HH(OPMALMOHHBIM pecypcaM: y4eOHBIM U
y4e0HO-METOIMYECKUM MaTepuaiaM, pacluCaHuIO 3aHIATUH U T.11.;

3aJaBaTh BOIMPOCHI MPENOAABATENI0 MO €ro y4yeOHOW AMCUUILUIMHE, MOIy4aTh
KOHKPETHYI0O  HMHGpOpMAIMIO 1O TeM WIM  HMHBIM  Y4eOHBIM  W/WIK
OpTraHU3aI[MIOHHBIM BOIIPOCaM,

POXOJUTh TECTHPOBAHUE, BBHIMOJHSS 33JaHUS HAa BHIOOP MPAaBHIBHBIX OTBETOB,
YCTaHOBJIEHHE  COOTBETCTBHS,  3allOJHEHHE  IMPOMYCKOB,  YCTaHOBJICHHE
UCTUHHOCTU WJIM JIO)KHOCTH, a TaKKe JaBaThb pAa3BEPHYTbIE OTBETHl Ha
MOCTaBIICHHBIE BOIPOCHI.

Jis  CTyneHTOB, HE HMMEIOUIMX BO3MOXKHOCTH IIOCEUIaThb OYHBbIE 3aHATHUS,
OCYIIECTBIISIIOTCA OHJIAH-KOHCYNbTHpoBaHHe. KoOHCynbTalluu MpeAnonararoT
JOTIONIHUTENbHBIA pa30op y4eOHOro MmaTepuana M BOCIOJIHEHHUE IPOOEoB B
3HAHUSX CTYACHTOB.

TexHonornn HMHAUBUAYyaIU3aUU OOy4YeHUsS: 00€CIEeYMBAIOTCS BO3MOXKHOCTBIO
NPUMEHEHHUs HHIUBUAYaAJIbHBIX YyCTpoiicTB M cpeacts, [IK, yuérom TemmoB
pabOThl ¥ YTOMIISIEMOCTH, IPEIOCTABICHUEM JOMOJHUTEIbHBIX KOHCYJIbTAIUH.

3. Ananranus
MPOIIeYPHI
MIPOBEACHUS
IIPOMEKYTOYHON
aTTecTalu

B xone npoBeaeHus MPOMEXYTOUHOM aTTeCTAlluU IPELYCMOTPEHO:

- TIpeIbsBICHHE 00YJaroIMMCs MEeYaTHbIX U (WJIN) 3JIEKTPOHHBIX MaTEpHUaJIOB B
(dopmax, aJanTHPOBAHHBIX K OTPAaHUYEHUSAM UX 37J0POBbS;

- BO3MOYKHOCTb I0JIb30BaThCsl MHAWBUyaJIbHBIMU YCTPONCTBAMH U CPECTBaMH,
MO3BOJIAIOIIMMHU aIallTUPOBATh MaTepUaibl, OCYIIECTBIATh NMPUEM M Iepenady
MH(}OpPMaLIUU C YIETOM MX UHIUBUAYAIBHBIX OCOOEHHOCTEH;

- YBEJIMUEHUE NPOIOJKUTEIIBHOCTH ITPOBEIEHUS aTTECTALlUN;

- BO3MOXHOCTh MPUCYTCTBUSI ACCUCTEHTA U OKa3aHUS UM HEOOXOJIMMOI MOMOIIHN
(3aHATH pabouee MeCTO, MEpelBUraThbCs, MPOYUTATh U OGOPMUTH 3a/JaHUE,
o01IaThCs ¢ MpenojaBaTesieM).

4.
JlonoJgHUTENbHOE
MH(OPMALIMOHHO-
METOINYECKOE
o0ecrnieueHue

http://lumcvpo.ru/about-project - ®denepanbHblii MOPTAT BBHICHIET0 00Opa3OBaHUS
CTYJIEHTOB ¢ MHBANMAHOCTHIO 1 OB3

https://www.chsu.ru/fakultety/ffkis/rc - Caiir PI] mommepku oOydaromuxcs ¢
OB3 u paboratomux ¢ 3Toi kareropueit auim YI'Y

CTYJAEHTBI C HAPYIIEHUSAMMU CIIYXA (cnabocnplmariye, mo3JTHOOTIOXIINE)
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1. CneumaiabHbIE
yCIIOBUS,
obecreunBaeMbIC
B mporecce
MIPEToaBaHMs
JIACIIMIUTHHBI

IpeoCTaBlieHHe 00pa3oBaTEIbHOIO KOHTEHTa B TEKCTOBOM 3JIEKTPOHHOM
dbopmare, MO3BOJISIIOIIEM  TEPEBOJUTH ayauaibHyl0 (GopMy JEeKIHH B
TUIOCKOTNIEYATHYIO HH(POPMAITHIO;

HAJIMYUE BO3MOXKHOCTU HKCIIOJNB30BaTh WHAMBHAYAJIbHbIE 3BYKOYCHIIMBAIOIINE
YCTPOMCTBA M CYpAOTEXHHUECKUE CPEACTBA, MO3BOJISIOUINE OCYIIECTBIATh MPUEM
U nepenady “H(OpMalMK; OCYIIECTBIATh B3aUMOOOPATHBIN MEPEBO] TEKCTOBBIX
u ayauodaiinoB (OJIOKHOT JUIsi PEYeBOTO BBOJAA), a TaKXkKe 3alHUCh U
BOCIPOU3BEICHUE 3PUTETIHLHON HHpOpMaIUU.

HAJIMYME CUCTEMBI 3aJaHHi, 00ECHEeUMBAIOMINX CHUCTEMAaTU3aIlUI0 BepOAIbHOTO
MaTepuaia, €ro cXxeMaTH3alUuIo, MepeBOl B TAOIMIIbI, CXEMbl, OIOPHBIE TEKCTHI,
rJ10CCapuil;

HAJIMYUE HAIJISIIHOTO COMPOBOXKIIEGHUS H3Yy4aeMOro marepuaia (CTPYKTYpHO-
JIOTUYECKHE CXEMBbI, TaOMUIbl, rpaduKku, KOHIEHTPUPYIOIUE W 0000IIaroIme
uH(pOpPMAaIIHIO, OTIOPHBIE KOHCIIEKTHI, Pa3/1aTOUHbII MaTepuan);

HaJIM4Me YETKOW CUCTEMBI U aJrOpPUTMa OPTaHU3AIMH CAMOCTOSTEIBHBIX PadOT U
MIPOBEPKU 3aJjaHUi ¢ 00s3aTeNbHON KOPPEKTUPOBKOI 1 KOMMEHTapUSIMH;
oOecrieyeHne TIPAKTUKK ONEPEKAIONMIer0 YTEHHUs, KOrjJa CTYICHTHI 3apaHee
3HAKOMSTCSI C MAaTepHaJiOM M BBIJCIAIOT HE3HAKOMBIE M HETIOHSTHBIE CIIOBA U
(dbparMeHThl;

0COOBI peyeBOi peKUM pPabOTHI (OTKA3 OT JUIMHHBIX ()pa3 M  CIOKHBIX
NPEJIOKEHUH, XOpoIlas AapTUKYIALUS, YETKOCTh W3JI0KEHUS, OTCYTCTBHUE
JMIITHUX CJIOB; MOBTOpeHHE (Ppa3 6e3 N3MEHEHHUS CIIOB U MOPSIKA UX CIICAOBAHMS,
o0OecrieueHre 3pUTENLHOTO KOHTaKTa BO BpeMs TOBOPEHHsS W 4YyTh Ooliee
MEJJICHHOTO TeMIIa PeYH, UCIIOJIh30BAHNE €CTECTBEHHBIX )KECTOB U MHUMUKH);
4yéTKOoe COONIOZICHHE AQITOpUTMa 3aHATHS U 3aJaHuil JUIsi CaMOCTOSITEIbHOMN
pabotbl (Ha3bIBAHME TEMBI, MMOCTAHOBKA IIEJIM, COOOIIEHME M 3aluCh IIaHA,
BbIJICJICHHE OCHOBHBIX TOHATUH M METOJOB HX HW3YYCHHS, yKa3aHUE BHJIOB
JeSITETLHOCTH CTYJICHTOB U CIIOCOOOB IMPOBEPKHU YCBOCHHUSI MaTepHalia, CIOBapHas
pabora);

coOuoieHre TpeOOBaHUH K IPEAbIBISEMBIM y4eOHBIM TEKCTaM (pa30MBKa TEKCTa
HA YaCTH; BBIJICJICHHE OMOPHBIX CMBICIOBBIX IMYHKTOB; UCIOIb30BAaHNE HATISTHBIX
CpENCTB);

* MUHMMM3AIIHs BHEITHUX IITYMOB ;

IPEIOCTaBIEHUE BO3MOKHOCTH COOTHOCHTH BepOalNbHBIM U TpaduyecKuit
MaTepuai; KOMIUIEKCHOE WCIIOJIIb30BaHUE TMHCBMEHHBIX M YCTHBIX CpPEICTB
KOMMYHHKAITUH ITPU padoTe B TPYIIIIE;

COUeTaHWe Ha 3aHATUSAX BCEX BHJOB pPEUEBOM JAESITENbHOCTH (TOBOpPEHUS,
CIIyIIAHMSI, YTEHUS, IMChMa, 3PUTEIHHOT0 BOCIIPUSATHS C JIMIIA TOBOPSIIIIETO)

2.
AnantannoHHEIe
H
BCIIOMOTATEIIHLHBI
e TEXHOJIOTHH,
HCMOJIb3yEMbIE B
rnpouecce
MpenoiaBaHus
JIVCITUTIIIMHBI

TexHoMOrMM  aKTHBM3allUM  PEYEBOMl  JEATEIbHOCTH:  00eCHeuuBarOTCS
COONIOZICHUEM PEKUMa CIyXO-3pUTEIBLHOTO BOCHPUATUS PEUYH, UCIOJIb30BAHUEM
pasIMYHBIX BHUJOB KOMMYHUKAIlMM; AaKTHBH3allMel BCEX CTOPOH U BHUIOB
CJIOBECHOM peun (ycTHasi, MUCbMEHHAs).

TexHonOrMM NepeBo/ia YCTHON pedyd B MHCbMEHHYIO: 00eCeyeHbl ClelualbHbIM
nporpaMMHbIM oOecnieueHueM (mporpamma «KoMmmyHuKatop»), a ajis oOpaTHOM
CBSI3U - KOMIIBIOTEPHBIA CHHTE3aTop peud. [IporpamMmMbl MO3BONIAIOT pacro3HaTh
peub U MEepPEeBOANTH €€ B MHCbMEHHYIO ()OPMY WIIH HA PYCCKHI KECTOBBIN S3BIK.
HabpaHHbIil TeKCT 03BY4HBaeTCsI KOMIBIOTEPHBIM CUHTE3aTOPOM PEUH.
TexHONOTHH  JUCTAHIIMOHHOTO  OOYYeHHWs:  OOECTIeYMBAIOTCS  HAIHYHEM
KOPIIOPATUBHOTO 00pa30BaTEIbHOTO MOPTaja, CO3JAaHHOTO pa3padOTYMKaMU Ha
matdopme Sakai. ObpazoBaTenbHBINA MOPTANT MpeaocTaBisieT cryaentam ¢ OB3 u
MHBAJIUIHOCTHIO BOBMOKHOCTD BBIIIOJHATH Pa3IMYHbIE ONEepPaIIH:

M0JTy9aTh BApUAHTHI 33/1aHUH M OTIIPABIISITH BHIIOJTHEHHBIE;
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y3HaBaTh Pe3y/IbTaThl BHIMOJHEHHBIX PA0OT M 3HAKOMUTHCS C pElieH3HEl Ha HUX;
MoJIy4aTh pa3IUYHYI CIPAaBOYHYI0 MH(POPMAIMIO, Kacaroulylocs Yy4eOHOro
mporecca H - MOChUIaTh — COOONICHHsSI MPENOoJaBaTeNio M JIOOOMy W3
aJIMAHUCTPATOPOB;

OTIIPABIISATH MAaTE€PHAJbl, OTHOCAILIMECS K JUCIUIUIMHAM TEKYILEro ceMmecTpa, a
TaKXe OTUYETHI 110 MPAKTUKE U Apyrue (hauisl;

UMETh JMCTAaHIMOHHBIM JOCTYH K HH(GOPMAIMOHHBIM pecypcaMm: Y4eOHBIM U
y4eOHO-METOIUYECKUM MaTepHaIaM, paClCaHUIO 3aHATHHA U T.11.;

3aJaBaTh BOMPOCHI IPENOJABATENI0 IO €ero y4eOHOW IUCHUIUIMHE, MOJIy4aTb
KOHKPETHYI0O  MHGpOpMAIMIO 1O TeM WIM  HHBIM  Y4eOHBIM  W/WIHK
OpraHu3alMOHHBIM BOIIPOCaM B MUCHMEHHOM (hopme,

NPOXOJIUTh TECTHPOBAHUE, BHIMOJHSS 33JaHUs HAa BHIOOP MPABHIBHBIX OTBETOB,
YCTQHOBJICHHE  COOTBETCTBHUS,  3alOJIHEHHE  IPOIYCKOB,  YCTaHOBJICHUE
UCTHHHOCTH WJIM JIO)KHOCTH, a TakKXe JiaBaThb pa3BEPHYTHIC OTBETHl Ha
MIOCTaBJICHHBIE BOIIPOCHI.

Jnis  cTyneHTOB, HE UWMCIOIIUX BO3MOXXHOCTH TIIOCEIIaTh OYHBIC 3aHSATHS,
OCYILECTBIISIIOTCS  OHJIAH-KOHCYJIbTUpOBaHHE. KOHCYlIbTallMu TpEenonaraoT
JIOTIONIHUTENIbHBIA pa30op y4eOHOro MmaTepuana M BOCIOJIHEHUE NIPOOENoB B
3HaHUSX CTY/ICHTOB.

TexHonoruu HMHAUBUAYyaIU3aUUU OOy4yeHHUs: 00eCIeYMBAOTCS BO3MOKHOCTBIO
NPUMEHEHHUST WHIUBUAYAJIbHBIX YCTPOMCTB M cpeactB, [IK, yu€rom Temmos
paboTHI ¥ yTOMIIIEMOCTH, MTPEIOCTABICHUEM JIOTIOTHUTEIILHBIX KOHCYIbTALIUH.
TexHoNOrMKM BU3yadM3alMH: OOCCIICUMBAIOTCA  TyOJIMPOBAaHUEM ayIHaIbHOU
uHpOpMaLUN 3pUTEIbHOM, MPUMEHEHHEM CpEACTB MPOTPAMMHOTO U
METOJMYECKOr0 O00ECIeUeHHs] HAISTHOCTH O0Yy4eHHUs (MyJIbTUMEIUWHAs cpena
JUI W3JIOKEHUS W HarjsIHOTO OTOOpaykeHUs WH(POpMAalud, WHTEPaKTHBHBIC
JTOCKH).

3. Anantanus | B xome npoBeneH s IPOMEKYTOUHOMN aTTECTAIUHU MTPEIYCMOTPEHO:
IPOLIEAYPHI - MpexbsiBICHHE 00YYAIOIIUMCS TIEYaTHBIX U (MIJIM) DJIEKTPOHHBIX MATEPHAJIOB B
POBEICHUS bopmMax, aTanTUPOBAHHBIX K OTPAHMUYCHUSAM HUX 37I0POBbS;

MPOMEXKYTOYHOH | - BO3MOKHOCTH IT0JIb30BATHCS WHAWBHIYAJIbHBIMUA YCTPOUCTBAMHU M CPEICTBAMH,
aTTeCcTaIlH MO3BOJIAIOIINME QIalITUPOBATh MAaTepPHasbl, OCYIICCTBIATL MPUEM U Mepeaady
UH(GOpPMAIIMHK ¢ YyIETOM MX HHIMBHIYAIBHBIX 0COOCHHOCTEM
- YBEIMYEHHUE MTPOTOJKUTEILHOCTH MPOBEICHHS ATTECTAIINH;

- BO3MOKHOCTh MPUCYTCTBHUS aCCHCTEHTA W OKa3aHHUs UM HEOOXOJUMOM MOMOIIH
(3aHsATH pabouee MeCTO, NEPeaBUTaThCs, MPOYUTaTh M OG(OPMUTH 3aJlaHUE,
00IIAThCS C MPENOIaBaTENIEM).
4. http://umcvpo.ru/about-project - ®dexnepasbHblii MOPTaNT BBICHIETO OO0pa30BaHUSI
JlomomHUTENBHOE | CTYAEHTOB C MHBATHAHOCTHIO 1 OB3
uHdopmarmonno- | https://www.chsu.ru/fakultety/ffkis/rc - Caitr PL] nmommep ki oOydaromuxcsi ¢
METOINYECKOE OB3 u paboratomux ¢ 3Toi kareropueit nmu Y'Y
obecrieueHne https://speechpad.ru/ - TIporpamma «Speechpad» («PedeBoii OIOKHOTY) IS

IIEPEBO/IA YCTHOM peyy B MUCBMEHHYIO

http://nvda.ru/ - IIporpamma HKPaHHOTO JocTymna «NVDA
(NonVisualDesktopAccess)» («CuHTe3aTop peun») sl TepeBoja MUChbMEHHOMN
peuu B yCTHYIO

http://www.surdophone.ru/ TIporpamma «Cypmodon» aas nmepeBoaa yCTHON pedn
B JKECTOBYIO

CTYJEHTBI C HAPYHIEHMAMMU PEUM (JIUIT ¢ HapymieHUsIMHA peyn)

1. ChoenmansHble
yCIIOBUS,

HaJIMYue BO3MOKHOCTH HCIOJIb30BaTh UHAUBHIyalIbHbIE YCTPONCTBA U CPEJICTBA,
MO3BOJISIIOIIME OCYIIECTBISITh MPUEM U nepeady HHGOpMaIHH;
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obecrieynBaeMbIe
B nporecce
MPETOAABAHUS
JUCIUTITHHEI

HaJIMYUE CUCTEMbI 3aJlaHHid, 00ECHECYMBAIOUIMX CHUCTEMATHU3ALMI0 BepOaIbHOTO
MaTrepHaia, ero CXeMaTH3aluio, MePeBO] B TaOIHIBI, CXEMBI, OIOPHBIC TEKCTHI,
rJ10CCapuil;

HaJMYHe HATJISIHOTO COMPOBOXKACHHS H3y4aeMOro MaTepralia;

HaJIMuue YETKOW CUCTEMBI U QIFOPUTMa OpPraHu3allii CaMOCTOSTEIbHBIX PadOT U
IPOBEPKH 3aaHHi C 00513aTeIbHOM KOPPEKTUPOBKOW 1 KOMMEHTAPHSIMH;
oOecrieueHre TMPAKTUKUA OIEPEKAMNIET0 YTCHUs, KOTJa CTYJICHTBHI 3apaHee
3HAKOMSTCSI C MaTepUalioM ¥ BBIICISIOT HE3HAKOMBIC M HEMOHSTHBIC CIIOBA M
(dparMeHTsr;

IPEIOCTAaBICHHE BO3MOYKHOCTH COOTHOCHUTH BepOaJbHBIH U TpaduuecKuil
Marepuall; KOMIUIEKCHOE HKCIOJIb30BaHHE NHChMEHHBIX M YCTHBIX CPEICTB
KOMMYHHKAIHHU [IPU paboTe B rPyIIe;

COYCTAHME Ha 3aHATUSAX BCEX BHJOB pPEYCBOH JCATEILHOCTH (TOBOPCHHS,
CIIYIIAHHMs1, YTCHHS, TIChMa, 3PUTEILHOTO BOCIPHSTHSI C JIMLA FOBOPSIIETO).

2.
AnanTanoHHEIe
51
BCIIOMOTaTeIbHEI
e TEXHOJIOTHH,
UCIIOJIb3YyeMBbIE B
rpoiiecce
MPEnoIaBaHus
JHUCHHUILIMHBI

TexHONOTMM  aKTHBH3AallMM  PEYEBOM  JCATEIBHOCTH:  OOECIIEUHBAIOTCS
COOJIIOJICHHEM PEeXHMMa CIYXO-3pUTEIbHOIO BOCHPUATHS PEUYM, MCIIOJIb30BaHHEM
pPa3IUYHbIX BHUAOB KOMMYHHMKAallMM; aKTMBH3alM€il BCeX CTOPOH M BHJOB
CJIOBECHOI peun (yCTHas, MMCbMEHHas!).

TexHONOTMHM  JUCTAHIIMOHHOTO  OOy4YeHHs:  OOECHEeYMBAIOTCS  HATHMYUEM
KOPIIOPATUBHOTO 00pa30BaTEIbHOTO MOPTaja, CO3JaHHOIO pa3padOTYMKaMU Ha
wiardopme Sakai. OOpa3zoBarenbHBIN OpTAT MpeaocTarisieT cryaeHram ¢ OB3 u
MHBAJIMIHOCTBIO BO3MOKHOCTD BBIIIOJIHATD PA3JIMYHbIE ONEPALIMN:

[10JIy4aTh BapUAHTHI 33JaHUH U OTIIPABIISITH BBIIIOJHEHHBIE;

y3HaBaTh Pe3y/bTaThl BBIIOJIHEHHBIX PA0OT U 3HAKOMUTbHCS C pELieH3HEH Ha HUX;
NOJyYaTh Pa3IMYHYI0 CHPaBOYHYI0 HMH()OpPMAIUIO, KaCAroIIylocs Y4eOHOTro
mpoliecca M IOCBUIIaTh  COOOLIEHMs — NpenojaBarei]io W JIoOOMy U3
aJIMMHHCTPATOPOB;

OTNPABJIATh MaTEpUaibl, OTHOCALIMECS K IUCUUIUIMHAM TEKYLIEro cemecTpa, a
TaK)Xe OTYETHI 110 MPAKTHKE U APYyrHue (Haiibr;

UMETh JMCTAaHLIMOHHBIM JOCTYH K HH(GOpPMALMOHHBIM pecypcaM: y4eOHbIM U
y4e0HO-METOIMYECKUM MaTepualiaM, pacliiCaHuIO 3aHATUN U T.1.;

3aJaBaTh BONPOCHI IPENOJaBaTeNI0 MO €ro y4eOHOH IUCHMIUIMHE, IMOJy4yaTh
KOHKPETHYI0O  MHQOpMAIMI0 1O TE€M WIM HUHBIM  y4eOHbIM  W/WUIHU
OpraHU3alMOHHBIM BOIIPOCaM B MUCbMEHHOM (hopme,

IPOXO/UTh TECTHUPOBAHUE, BBIMOJIHASA 33JaHUs HAa BHIOOP MPAaBUIBHBIX OTBETOB,
YCTAaHOBJIEHHE  COOTBETCTBMS,  3allOJHEHHE  IPOMYCKOB,  yCTAHOBJIEHHE
WUCTUHHOCTM WJIM JIO)KHOCTH, a TaKKe JaBaTb pPAa3BEPHYTbIE OTBETHI Ha
MIOCTaBJIEHHBIE BOIPOCHI.

Jlig  CTyneHTOB, HE HMMEIOUIMX BO3MOYKHOCTH IIOCEUIaTb OYHBIE 3aHATHSA,
OCYIIECTBISIIOTCA OHJIalH-KOHCyNbTUpoBaHWE. KoHcynbTanum mnpeanonarator
JIOTIOJTHUTENBHBIN pa30op yd4eOHOro marepuaja M BOCIOJHEHHE NPOOENoB B
3HAHUSX CTYACHTOB.

TexHONOrMM WHAMBHUIYyaIU3allUd OOy4YeHHs: OO0eCHeuMBAOTCS BO3MOXKHOCTBIO
IIPUMEHEHNs WHIUBHUIYAJIbHBIX YCTpOWCTB M cpeacts, [IK, ydérom TtemmnoB
paboThI ¥ YyTOMIISIEMOCTH, IPEOCTABICHHUEM JOMOTHUTEIBHBIX KOHCYIbTAIUM.
TexHonorun BU3yanu3alMU: OOECTIEUUBAIOTCA  JyOJUMpOBaHUMEM ayquallbHON
uHpopMaun 3pUTENIbHOM, TPUMEHEHUEM CPEACTB  IPOTrPaMMHOIO U
METOJMYECKOr0 00€CIeUeHHsI HATJITHOCTH 00y4deHus (MylIbTUMEIUiHAs cpea
JUIS M3JIOKEHUS W HarJsIHOTO OTOOpaskeHHs MH(POpPMAalMU, HHTEPAKTHBHBIC
JIOCKH).

3. Ananranus
MIPOIICTYPHI

B xoze npoBeneHust MPOMEKYTOUHOM aTTECTAI[UU IIPETYCMOTPEHO:
- TIpelbsBICHHE 00yJaroNIMMCsl MeYaTHbIX U (WJIN) 3JIEKTPOHHBIX MaTEpHUaJIOB B
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MIPOBEICHUS dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM UX 370POBbS;

MIPOMEKYTOYHOW | - BO3MOXKHOCTD ITOJIb30BaThCs WHAMBHIYATbHBIMH YCTPOWCTBAMH M CPEIICTBAMH,
aTTecTaluu MO3BOJIIOIIMMHU  Q/IAITUPOBATh MaTepUaibl, OCYIIECTBIATh MPUEM H TEpeaady
UHPOPMAIIUHU C YUYETOM MX UHIUBUAYAITBHBIX OCOOCHHOCTEH
- YBEJIMUEHUE MPOJIOJDKUTEIILHOCTH MIPOBEICHUS aTTECTaIlUH;

- BO3MOXXHOCTh MPHUCYTCTBUS aCCUCTCHTa M OKa3aHHs UM HEOOXOJIMMOMN IMOMOIIN
(3aHATH paboyee MeECTO, MEpPeNBUTATHCSA, NMPOUYUTATh U O(OPMUTH 3aJaHHE,
00IIaTHCS C MTPENO/IaBaTEIIeM).
4. http://lumcvpo.ru/about-project - ®dexepaibHblii MOPTAT BBICHIETO 00pa30BaHUs
JlonoJIHUTENBHOE | CTYJAEHTOB C MHBAIUIHOCTHIO 1 OB3
uHdopmarmonno- | https://www.chsu.ru/fakultety/ffkis/rc - Caiir PL| nognepxku oOydaromuxcsi ¢
METOINYECKOE OB3 u paboraromux ¢ 3Toi Kareropueit mui Y'Y
obecrieyeHne https://speechpad.ru/ - TIporpamma «Speechpad» («PeueBoii OJIOKHOTY) st

NepeBoJia YCTHON pevr B TUCHbMEHHYIO

http://nvda.ru/ - ITporpamma 9KPaHHOTO JIOCTyTIa «NVDA
(NonVisualDesktopAccess)» («CuHTe3aTop peun») sl MepeBoja MUChbMEHHOMN
pevH B YCTHYIO

CTYAEHTHBI C UTHBAJIMAHOCTBIO [I0 COMATUYECKOMY 3ABOJIEBAHUIO (3a6oneBanus

SHJIOKPUHHOMH, LEHTPAJIbHOW HEPBHOM UM  CEpPAEYHO-COCYIUCTOH CHUCTEM, OHKOJIOIMYECKHE
3a00JIeBaHNUs)
1. CneuunanbHble | IpeAOCTaBlIeHHE OOpPa30BaTEIbHOIO KOHTEHTa B TEKCTOBOM 3JIEKTPOHHOM
yCJIOBHS, dbopmare;
obecrieyrBaeMble | BO3MOXKHOCTb ~ MCIIOJIb30BaTh MHAMBHJyalbHbIE YCTpOWCTBA U  CpEACTBA,
B IIpoLIecCe | MO3BOJISIOLINE aJalTUPOBAaTh MaTepUajbl, OCYLIECTBIATh NPUEM U Iepeaavy
IIPEroiaBaHus UHGOpPMALUU C YYETOM MHIMBHUIYaJIbHBIX OCOOCHHOCTEH U COCTOSHUS 370POBbs
JUCLIUILINHBI CTYJCHTA,
IPEJOCTaBIEHNE BO3MOXKHOCTU IPEJIKYPCOBOIO O3HAKOMJICHHS C COJEp)KaHUEM
yu4eOHOW JUCUMIUIMHBI M MaTepuajJoM MO Kypcy 3a CY€T pa3MelleHus
UHPOPMAaLMU HA KOPIOPATUBHOM 00pa30BaTEIbHOM HOPTAJIE;
BO3MOXXHOCTbh BECTH 3alUCh Y4eOHOM MHpOpManuu CTyJeHTaMH B YAOOHOW IS
HUX ¢opme (ayauaiabHO, aylMOBH3yalbHO, B BHJE I[IOMETOK B 3apaHee
MOATOTOBJICHHOM TEKCTE).
OpPUMEHEHHE TIOATAITHOW CHCTEMbl KOHTPOJs, ©Oolee YacTblii KOHTpPOJIb
BBITIOJTHEHU S 3a/1aHU JJI1 CAMOCTOSITENIbHOM paboThl,
CTUMYJIUDOBAaHHE BBIPAOOTKM Yy CTYJEHTOB HAaBBIKOB CaMOOpIaHU3allMU U
CaMOKOHTPOJIS;
HaJIMYME Tay3 JJIs OTJbIXa U CMEHbI BUIOB JESATEIBHOCTH 110 XOAY 3aHATHS.
2. TexHonornu axkTUBHU3ALMM UHTEIJIEKTYaJbHOW AESTENbHOCTU: 00eCredynBarOTCs
AJanTanoHHbIe | CPEACTBAMHU MPOIPAMMHOIO M METOAMUYECKOro obecredeHus o0pa3oBaTeIbHOTO
u mpouecca,  YBEIMUMBAIOIIME HH(OPMALMOHHYIO  ILIEHHOCTb  MaTepHalioB,
BCIIOMOTATENbHbl | CTUMYJIMPYIOIINE aKTUBHOCTh CTYJICHTOB B IepepaboTke MH(OpMaIUH.

e TEXHOJIOTHH,
UCIIOJIb3yEMbIE B
npouecce
MpenoiaBaHus
JIACITUTUTUHBI

TexHonoruu 310poBbecOEpexkeHUS: 00ECIeUNBAIOTCS YEpPEAOBAHUEM pPEXHUMa
TpyZAa U OT/bIXa, COOIIOAEHUEM SPrOHOMHUYECKUX M TUTUEHHUUYECKUX TPeOOBaHMMA
K YCJIOBUSIM YMCTBEHHOTO TPYZa U MPOIOJDKUTEIBHOCTH HETIPEPHIBHON HATPYy3KH.
TexHONOrMM  JUCTAHIIMOHHOTO  OOy4YeHHus:  OOecCneyuBarOTCs  HaJIUYHEeM
KOPIOPaTUBHOTO 00pa30BaTEIbHOrO MOpTaia, CO3/JaHHOTO pa3paboTYMKaMH Ha
iatdopme Sakai. O6pazoBaTenbHBINA OPTAJ MpeaocTaBiseT cryaeHTaMm ¢ OB3 u
WHBAJIUIHOCTHIO BO3MOKHOCTH BBITIOJTHSATH PA3JINYHbIC OTIEPAIIHN:

MOJIy4aTh BApUAHTHI 33/1aHUHM U OTIIPABISATH BHIIIOJIHEHHBIE;

y3HaBaTh PE3y/IbTATHl BBITOJHEHHBIX PA0OT M 3HAKOMUTHCS C pEICH3NeH Ha HUX;
NOJyYaTh Pa3IMYHYI CHPaBOYHYIO HMH(OpMAIMIO, Kacamollylocs y4eOHOro
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mporiecca M TOCBUIaTh  COOOIICHUs ao0oMy U3
aJIMUHUCTPATOPOB;

OTIPABJIATh MaTepuaibl, OTHOCAIIMECS K IUCLUIUIMHAM TEKYIIEro ceMmecTpa, a
TaKXe OTUYETHI 110 MPAKTUKE U Apyrue (anisl;

UMEThb JMCTAaHIMOHHBIM JOCTYH K HH(GOPMAIMOHHBIM pecypcaM: Y4eOHBIM U
y4eOHO-METOJMYECKUM MaTepHaIaM, paClMCAHUIO 3aHATHH U T.1.;

3a7jaBaTh BOINPOCHI IIPENOJABATENI0 IO €ro y4eOHOW AUCLHUIUIMHE, I0JydaTh
KOHKPETHYIO  HMH(pOpMAalMIO 1O TeM MWIM HUHBIM  y4eOHbIM  W/WIH
OpraHM3aLMOHHBIM BOIIPOCaM,

IPOXOJUTh TECTUPOBAHUE, BBINOJIHASA 33JaHUS HAa BHIOOP IPABUIIBHBIX OTBETOB,
YCTAaHOBJIEHHE  COOTBETCTBMSI,  3allOJJHEHME  IPOIYCKOB,  yCTAHOBIJICHHE
UCTMHHOCTM WM JIO)KHOCTH, a TakXe JaBaTb pa3BEPHYTble OTBETHl Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

JUis  CTyIeHTOB, HE HUMEIOIUX BO3MOXHOCTH IIOCEIaTh OYHbIC 3aHATHS,
OCYILECTBIIIIOTCS.  OHJIAMH-KOHCYNbTUpOBaHUe. KoHCynbTanuu npeanonararor
JIONIOJIHUTENBHBIN pa30op ydyeOHOro marepuaia M BOCIIOJIHEHHE IPOOEIOB B
3HAHUSX CTYACHTOB.

TexHonoruu HMHAUBUAYAIU3ALUM OOydyeHUs: OO0ECIEUMBAIOTCS BO3MOKHOCTBIO
OPUMEHEHHUs HHIUBUAYaJIbHBIX yCTpoilcTB M cpeacts, [IK, yuérom TtemmoB
paboThl ¥ YTOMIISIEMOCTH, IPEIOCTABICHUEM JOMOJIHUTEIbHBIX KOHCYJIbTAIUH.

npenoaaBaTero u

3. Ananranus | B xone nmpoBeieHust mpoMeKyTOYHOM aTTeCTally MPEeyCMOTPEHO:
MPOIIETyPBI - TIpeAbsBICHHE O0YYArOIIUMCS MEYATHBIX M (WJIN) JICKTPOHHBIX MAaTEpPHUaIoOB B
MIPOBEICHUS dbopMax, aqanTHPOBAHHBIX K OTPAHUYCHHSIM HX 370POBbS;

MPOMEKYTOUYHOW | - BO3MOXKHOCTB I10JIb30BaThCS MHIMBHIYyaTbHBIMH YCTPOWCTBAMH M CPEIICTBAMH,
aTTecTaluu MO3BOJIIOIIMMHU Q/IAlITUPOBATh MAaTEPUAJIbl, OCYIICCTBIATh NMPUEM W Iepenady
UHPOPMAIIUH C YUYETOM MX UHIUBUAYAITBHBIX OCOOCHHOCTEH
- YBEJIMUEHUE MPOJIOJDKUTEIIBHOCTH MTPOBEICHUS aTTECTaIlUH;

- BO3MOXXHOCTh MPHUCYTCTBUS ACCUCTCHTA M OKa3aHMsI UM HEOOXOJMMOMN MOMOIIN
(3aHATH paboyee MeECTO, TMEpeNBUTATHCSA, NPOYUTATh W O(OPMUTH 3alaHHE,
00IIaThCS C MTPENO/IaBaTeIIeM).
4. http://lumcvpo.ru/about-project - ®enepanbHbIii OPTAT BBICIIET0 00pa30BaHUS
JlomoHUTENbHOE | CTYACHTOB C HHBAIUIHOCTHIO 1 OB3
uHdopmarmonno- | https://www.chsu.ru/fakultety/ffkis/rc - Caiir PL| nomnepxku oOydaromuxcsi ¢
METOJINYECKOE OB3 u paboTrarouux ¢ 3Toi kateropueit jauin Y'Y
obecrieueHue
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