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[TepedeHb MIaHUPYEMBIX PE3YJIBTATOB O0YUYSHHMS 10 JUCLUIUIMHE (MOYJI0), COOTHECEHHBIX C
IUITAHUPYEMBIMH Pe3yJIbTaTaMH OCBOEHUS 00pa30BaTeIbHOIN MpOrpaMMbl

MecTo TUCUMIIIMHBI B CTPYKTYPE OCHOBHOM MPO(eCcCHOHANbHOM 00pa3oBaTeabHOM POrpaMMbl
BBICIIET0 00pa30BaHUs

CrpyKTypa U cofiepKaHue TUCIUILTIHBI

Bunpt yueOHoI paboThI U TPYI0EMKOCTH (110 hopMam 00yUdeHus)

Ounast popma o0ydeHUS

TemaTuyeckuii m1aH U3ydeHUs! AUCIUIUTHHBI (110 popMamM 00ydeHus)

Ounas dhopma oOydeHust

Copneprxanue JUCHUIUIMHBI

TemaTnka ceMUHApCKUX/TIPAKTUYECKUX U JJAOOPATOPHBIX 3aHATUI

YuebHo-MeToIuuecKoe 1 HHPOPMaLMOHHOE obecrieueHue

OcHoBHas 1uTeparypa

JlononHuTenbHAs IUTEpATypa

DJeKTpOHHBIE 00pa30BaTeNbHBIC PECYPCHI

JInueH3noHHOE U CBOOOTHO PAaCIpOCTPaHIEMOE IPOTpaMMHOE oOecrieueHue

CoBpemeHHbIe TpodheccCHoHAIbHBIE 0a3bl TaHHBIX U MH(POPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI
MarepuanbHO-TEXHHUECKOE 00ecTIeYeHne

MeTtoanueckue peKOMeHIaluu

MeTtoanueckie peKOMEHIANH JUTsI ITPETIOIaBaTellsl TI0 OPTaHU3aIul 00yIeHUs
Mertoandeckue yka3zaHus i 00y4aromuxcs N0 OCBOCHUIO JUCIIUIUIMHBI

CperncTBa ajanTtaiuy MperoiaBaHus JUCIUILIMHBI K TOTPEOHOCTSIM 00y4arouXcst UHBAINUOB U
JIMIL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBBSI

@DOH/ OLICHOYHBIX CPE/ICTB

MeToap! KOHTPOJIS U OLEHUBAHUS PE3YIIbTATOB O0YUYCHHUS

[Ikana u KpUTEpUN OLIEHUBAHUS PE3YIIHTATOB O0yUCHHS

OneHouHBbIE CpesicTBA

Texkymuii KOHTPOJIb Ha J1Ta0OPATOPHBIX 3aHATHUSIX

[TpomexyTouHas aTTecTanus (IK3aMeH)

[TpuMepbl HHANBHUTYaTbHBIX 3aJaHUH KYPCOBBIX IPOEKTOB



1 IlepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s MO IMCUMUILINHE (MOAYJII0), COOTHECEHHBIX C

IJIAHUPYEMBIMHU PE3yJdbTaTaMHU OCBOCHUS 06pa30BaTeJ’le0ﬁ nporpaMmmal

BbInTyCKHUK, OCBOUBILUI JUCHUILIHHY, H0JKEH 00J1a/1aTh CISAYIOIMMU KOMICTEHIUSIMU:

KOMIIeTeHIINH

Kox v HanmenoBanue

NuaukaTopsbl J0CTHKEHUST KOMIETEeHINH

OIIK-8. Cnocoben

pa3pabaTrbiBaTh aTOPUTMBI U
POrpaMMBbl, IPUTOIHBIC IS
MPAKTUYCCKOro MPUMCHCHHUA

OIIK-8.1 3HaTh OCHOBHBIE PUHIIUIIBI U METOBI Pa3pabOTKH
ITOPUTMOB, KaK CTPOUTCS AJICOPUTM, TOHUMATh
MCIOJIb3YEMBIN S3bIK IPOTPAMMUPOBAHHUSL.

OIIK-8.2 YMmeTb NOHMMAaTh HAIIMCAHHBIE AITOPUTMBI B Pa3HBIX
BUJAaX: B OJIOK-CXeMax, B MPOTPaMMHOM KOJI€, TEKCTOBBIM
BHJIOM.

OIIK-8.3 BimageTs HaBBIKOM HalMCaHMA KOJla, METOJAAMH,
HEOOXOTUMBIMH TS Pa3pabOTKH aJITOPUTMOB H IIPOTPaMM,
MPUTOJIHBIX I TPAKTUYECKOT0 MPUMEHEHUSI.

IIK-3. Ciocoben

U IIPOEKTUPOBATH

paspabaTbIBaTh TPeOOBAHUS

IIporpaMMHOC obecrieueHme

[1K-3.1 3HaTh OCHOBHBIC MPUHIIUITHI HATTMCAHUS
MIPOrPaMMHOT0 KOJia, allTOPUTMA.

I1K-3.2 Ymerb onepupoBaTh KOMaHJaMH SI3bIKa
MPOrpaMMHUPOBAHUS U TTUCATh KOJI, pa3padaThIiBaTh alllOPUTM,
HEOOXOIMMBI JIJISl PEILICHUS TIOCTABJICHHOM 3a1a4H.

[1K-3.3 Biaznets HaBbIKaMU PEICHUS TOCTABJICHHBIX 33]1a4,
3HAHUSMH 00 UCIIOJIE3YEMOM SI3BIKE ITPOTPAMMHUPOBAHHSL.

IIK-5. Ciocoben

cucTeMBI Ha 0ase

POOOTOTEXHUKHU

pa3pa6aTHBaTb " NPpUMCHSITH

TEXHOJIOTHI UCKYCCTBEHHOTO
WHTEJJIEKTA U OECITMIOTHOMN

I1K-5.1 3HaTh OCHOBHBIE IPUHIUIBI 00paOOTKU N300pakeHU
Y IPUMEHEHUS TEXHUYECKOTO 3PEHUS B CUCTEMAX
aBTOMAaTHU3aI1H.

[1K-5.2 YMmeTb pa3pabaTeiBaTh alrOPUTMBI OJTYUEHUS U
00paboTKy n300paxeHuit 1 (GOpMUPOBAHUSI YIPABIISIOLIUX
KOMaH/] Ha OCHOBE Pe3yJIbTaTOB 00pabOTKH U300paKeHUH.
[1K-5.3 Bnaners HaBbIKaMH pa3paO0TKHU MHTEIIEKTYyaTIbHbIX
MPUJIOKEHUN C MHTETPUPOBAHHBIMU (QYHKIUSIMHU
TEXHUYECKOT O 3pEHMUSI.

2  MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI MPporpaMMbl

Hucuumnuza «CucteMbl TEXHUYECKOTO 3PEHHS B aBTOMAaTU3MPOBAHHBIX CHUCTEMax» OTHOCUTCS K
mucuuruinHam  6a3oBoit wactu (broka 1) ocHOBHON o00pa3oBaTenbHON mNporpamMMmbl OakalaBpHara;
m3ydaercsi BO 4 cemectpe. JlucnumimHa OasupyeTcs Ha CIENYIOMUX 3HAHUSAX W HaBBIKaX,
PUOOPETEHHBIX MTPH OCBOSHUM JUCLUIUINH:

- [Iporpammuoe oGecrnieuenne pabouero MecTa oneparopa;

- [IporpammupoBaHie U OCHOBBI AJITOPUTMH3ALUY;

- [IporpammupoBanue U adropuTMHU3aIMS Ha S3bIKaX BBICOKOTO YPOBHS;

- [IpoexTrpoBaHue aNrOpUTMOB CUCTEM YIPABICHUS

- MaremaTtnueckuil aHaIN3;

- Jluneiinas anre6pa;

- Teopus BeposiTHOCTEN M MaTeMaTH4ecKasi CTaTUCTUKA.

3  CrTpykTypa H coep:KaHHe JUCIHUIIHHDI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIIACT 6 3aueTHbIe enuHuIIbI (216 yaca).



3.1 Buasbl yueOHOii padoThl M TPYA0eMKOCTH (110 popmMaM 00yUeHuUs1)
3.1.1 Ounas ¢popma o0yueHust

No Bun yaeOHO# paboThI KonnuectBo yacoB CemecTpsl
1/ 4
1  |AynuropHbie 3aHATHUS 108 108

B ToMm uucie:

1.1 |Jlekuun 36 36

1.2 |CemuHapckue/mpaKkTHYECKUE 3aHITUS

1.3 |JlIabopaTopHbIe 3aHATHS 72 72

2  |CamocrosTenpHas paboTa 108 108
B Tom uucie:

2.1 |IlogroroBka K MPaKTHYECCKUM 3aHITHIM 72 72

2.2 |TectupoBaHue 18 18

2.3 |BpimonHeHue KypcoBOTO POCKTa 36 36

3  |IIpomexxyTo4yHas aTTecTarus

33.H_II/ITa KYpCOBOI'O ITPOCKTA

DK3aMeH

Uroro: 216/6 216/6

3.2 TemaTuueckuii NJaH U3y4eHus TUCUUIIMHBI (110 popMam 00ydeHusT)
3.2.1 Owunas ¢popma o0yueHust
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1 |Tema 1. [lonaTue «3peHue» B LIMPOKOM 4 6 12
CMBICIIE, KaK HHCTPYMEHT TIOJTY9ICHUS
pa3nmyHOi HHpOopMaI 00 OKpyKaroIeM
mupe. OCHOBBI ONITHYECKUX cucteM. Kamepa
O6ckypa. YCcTpoiCTBO COBPEMEHHBIX
M(POBBIX Kamep.
2 |Tewma 2. lIBeTOBBIC MPOCTPAHCTBA. 4 6
[TpeoOpazoBaHus 1IBETOB.
3 |Tema 3. CtpykTypHas oOpaboTka 4 6




n3o0pakeHuit. [I[pumenenue madI0HOB npu

noucke 00beKTOB. [IMKCeIbHOE COTIOCTABIICHHUE
nzo0paxenuii. [IpeobpazoBanme n300pakeHMIA
C UCIOJIb30BAaHUEM CTPYKTYPHOU (UIIbTPALINH.

Tema 4. Peanuzanus cHCTEM TEXHUYECKOTO
3penust Ha ocHoBe OpenCV. PaboTa ¢ mamsiThio
1 IpeoOpazoBaHue IIBETOBBIX MPOCTPAHCTB.
Jlorudeckue onepaTopsl 0 00paboTKe
M300paXKeHUIA

12

Tema 5. JIuneiinbie GuUIBTPHI HA OCHOBE
JVICKPETHOH IByMEPHOM CBEPTKHU. A 1po
¢GbmIbTpa ¥ HOPMUPOBKA (QUIIBTPALINH.
Peanuszanus nporpaMmsl pacrio3HaBaHUs JIULA
YeJI0BEKA C UCIOIb30BaHUEM
KJ1acCU()UKATOPOB.

12

Tema 6. AHanu3 KOHTYPOB.
CrpykTypHupoBaHHble H300pakeHus. JleTexus
pazMeTrku. OnpeneneHue nojI0KeHus,
JIOKAJIM3alysl B IPOCTPAHCTBE.

12

Tema 7. CTpyKTypupOBaHHbBIE MAPKEPHI.
Omnpeneenue no3bl. Anroputm POSIT. ARKIt u
ArUco B 3ajayax opueHTAIIUHU U JIOTIOJTHEHHON
peambHOCTH. AHAIN3 TPACKTOPHH JBHKECHUSI.
I'eomerpuueckue ocobennoct. Kannbposka
N300paKeHusl.

12

Tema 8. AHanu3 0coOOBIX TOYEK.
JlerekTrpoBaHue JTMHUHN U 0a30BbIX HUTYD
METOAOB. AHAJIN3 ONTHYECKOTO TIOTOKA.
CrepeopeKOHCTPYKLIHUS.

12

Tema 9. [lonsiTue «knaccupukaTtop» B
pacrio3HaBaHuM 00pa3oB. Mcmons3oBanme
HEeHpOCeTEeBbIX TEXHOJIOTUI B pacliO3HABAaHUH
00pa3oB.

12

Hroro

36

54

108

3.3 Conep:xkaHue TUCHUTLTHHBI

Tema 1. [TonsiTHE «3peHUE» B HIIMPOKOM CMBICIIE, KAK HHCTPYMEHT MOJIY4EHUS Pa3Iu4HON HH(pOpMaUU
00 oxpyxaromeM Mupe. OcHOBBI onThueckux cucreM. Kamepa OOckypa. YCTpoHCTBO COBpEMEHHBIX

U(PPOBBIX Kamep.

Tema 2. I[BeToBbIe npocTpaHcTBa. [IpeoOpa3oBanus 1BETOB.
Tema 3. CrpykrypHas obOpaboTka u3oOpaxeHuid. [IpuMeHeHHe MmabIOHOB NpPU IMOMCKE OOBEKTOB.
[TukcenpHOE comocTtaBiaeHne wu3o0paxeHnuid. [IpeoOpazoBaHre W300paKEHH C HCIOIL30BAHHEM

CTPYKTYPHOU (pusbTparmu.




Tema 4. Peanmszanms cucreM TexHHuYeckoro 3peHus Ha ocHoBe OpenCV. PabGora ¢ mamsThio H
npeoOpa3oBaHue IIBETOBBIX MPOCTpaHCTB. Jlornueckue oneparopbl 0 00padoTKe N300pakeHnu

Tema 5. Jluneilineie ¢GUIBTPHI HAa OCHOBE JIUCKPETHOW ABYMEpPHOW CBEpTKU. Sapo ¢uibTpa u
HOpMUpPOBKa (punbTpanuu. Peanuzanus nporpaMmbl pacrio3HaBaHUs JIMIA YEJIOBEKa C MCIOJIb30BaHUEM
KJIacCU(UKATOPOB.

Tema 6. Ananm3 KoHTYpoB. CTpyKTypUpOBaHHbIE M300pakeHus. Jlerekmus pasmerku. OmpeneneHue
II0JIO’KEHUS, JIOKAJIN3alUsl B IPOCTPAHCTBE.

Tema 7. CrpykrypupoBanHbsie Mapkepbl. Onpeneenue mo3sl. Anroputm POSIT. ARKit u ArUco B
3a/la4yaX OpUEHTALMU U JONOJHEHHON pealbHOCTH. AHanIM3 TPacKTOpuMU JBHKeHUs. ['eomerpuueckue
ocobenHocTu. KannbpoBka n300pakeHus.

Tema 8. Ananmu3 ocoObIx Touek. JlerekTupoBaHMe JTHMHUNA W 0a30BbIX (UTYp METOAOB. AHaIu3
ONTUYECKOT0 MOTOKAa. CTepEeOpEeKOHCTPYKIIHS.

Tema 9. [lonstne «kiaccupukarop» B pacro3HaBaHUU 00pa3zoB. Vcmonb30BaHHWE HEHWPOCETEBBIX
TEXHOJIOTHI B pacrio3HaBaHUHU 00Pa30B.

3.4 TemaTuka ceMHHAPCKHUX/MPAKTHYECKHX U JIA0OPATOPHBIX 3aHATHI

Jlabopamopno-npakmuueckue padomut

JlaboparopHo-ipakTuueckass padora Ne 1. OcBoeHue 0a30BBIX HMHCTPYMEHTOB OOpaOOTKH U
BU3YaJIU3aI[MIF MACCHBOB JIAHHBIX

JlaGopaTopHo-nipakTruyeckas padora Ne 2. ba3oBbie TpUHIIUIIEI 00paOOTKK M300paKEHUH U TTOMCKA 30H
UHTEpeca

JlaboparopHo-nipakTryeckas padora Ne 3. bazoBbie MPUHIMITBI TTOWCKA MTA0JIOHOB HA H300pPaKECHUH.

JlaboparopHo-nipakTuueckas pabora Ne 4. O6paboTka H300pakeHUN C HUCIOJIB30BaHUEM OHOIMOTEKU
OpenCV

Jlabopamopuvie padomul (c UHOUGUOYAILHBIMU 3A0AHUAMU)
JlaboparopHnas pabota Ne 1. Ananu3 reomerpuueckoi GopMbl Gpuryp u Tpanpopmains n300paxeHui
JlaGopatopHas pabota Ne 2. [Touck cTpyKTypHBIX OOBEKTOB U 3ajJjaua MO3UIIUOHUPOBAHHS 00BEKTa

Jns mpoBeneHHsT 1a0OpaTOpHBIX paboT TpeOyeTcs KOMIBIOTEPHBIM Kilacc.  OObENeHHBIM B
JIOKaJIbHYIO CETh C BBIX0I0M B MHTEpHET. KOMIBIOTEPHI JOIKHBI OBITH 00BETUHEHBI JIOKATEHOW CETHIO.
Heo6xonum BbIxos B rioOanbHyto ceTh MHrepHer. TpeGyemoe mporpamMmHoe obOecredeHueMm:
komnwisitop Visual Studio, mnatpopma .NET wmnm Mono, TeKcTOBbI penakTop, O(UCHBIM maker
LibreOffice, .

KomnbroTepHbIil KJ1acc JOKEH UMETh BO3MOKHOCTh OOHOBJICHHS M YCTAHOBKH JIOTIOJTHUTEITLHOTO
CBOOOJIHO PACIPOCTPaHIEMOr0 MPOrpaMMHOI0 0OecIIeYeHusl.

3.5 TemaTuka BONPOCOB /ISl CAMOCTOSAITEIbHOT0 U3yYeHHUSs

* 3ydyeHue TEHJIEHIMHM NPUMEHEHUS pPa3IMYHbIX S3BIKOB MPOTPAMMHUPOBAHMUSA TPU pEIICHUH
Pa3HbIX IPAKTHUECKUX 3a/a4.

* Uzyuenue cpen pa3paboTKH, CUCTEM YIIPABICHHS BEPCHIMHU.

* 3yueHne MeTO/10B KOJJIEKTUBHOMN pa3pabOTKH.

* M3yuenue cpeacTB aBTOMaTU3MPOBAHHOTO TECTUPOBAHUS TPHIIOKEHUH.

3.6 Temaruka 3aJaHuii HA KypPCOBO€e MPOEKTHPOBAHHE

* [IpoexktpoBanne W pa3pabOTKa MPOTPAMMHOTO OOECHEYCHHUS C HCIOIb30BAHHEM JHArpaMMm
COCTOSIHUU
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4.1

1.

Y4eOHO-MeTOAMYecKOe U HHGOPMALIMOHHOE 0O0ecriedeHue
OcHoBHasi JInTeparypa

O6paboTka n300pakeHUI B aBUAIIMOHHBIX CUCTEMaX TEXHUYECKOTO 3peHHs [ DJIEKTPOHHBIN pecypc]

N3narensctBo @usmatiut 2016 r. http://www.knigafund.ru/books/208934

2.

3.
4

4.2

4.3

o

4.4

abswn

o

Teopust u pacdeT ONTHUKO-3JEKTPOHHBIX NPUOOPOB: YyUeOHUK [DIEKTPOHHBIN pecypc| SIKyIIeHKOB
1O. T". Jloroc 2011 r. http://www .knigafund.ru/books/178652

Tanenbaym ., Octun T. Apxurektypa kommnsiotepa. — CII6.:ITutep, 2013.

VYcaues, 10.E. BeiuncnutenbHble MalllMHbI, CETU M CUCTEMBI TEICKOMMYHUKALUNA. [DJIEKTPOHHBIN
pecypc] / FO.E. Ycaues, U.B. Uurupéra. — Dnekrpon. nan. — I[lensa : [lensI'TVY, 2014. — 307 c.
— Pesxxum mocryna: http://e.lanbook.com/book/62577 — 3ari. ¢ skpaHna.

JlonosHUTEIbLHAS JTUTEpPaTypa

ONTUKO-3JIEKTPOHHBIC CIEASANIME W TPHUIEIbHBIE CHCTEMBL: Yy4eOHOE mocoOue [DIeKTPOHHBIN
pecype] Bapckwuii A. T'. Jloroc 2013 r. http://www.knigafund.ru/books/187006

Tpoencen. D., C# u mnardpopma .NET. bubnaunoreka nporpammucta. — CII6.: [Tutep, 2004. —796
C.: UL

bpeuka, /.M. AnroputMbl MAaIIMHHBIX BBIYHUCICHHUI: Yy4eOHO-METOJMYECKOE I0ocoOue.
[DnekTpoHHbIN pecypc] — DnekTpoH. gadH. — Omck : OMI'Y, 2014. — 64 c. — Pexum gocryna:
http://e.lanbook.com/book/75387 — 3aru. ¢ skpaHa.

OxkynoB, C.M. AJroput™Mbl KOMIBIOTEpHOU apumeTuku. [DnekTponHslii pecype] / C.M. Okynos,
C.M. JlIsunun, O.A. Ilectos, E.B. PazoBa. — DnexkrpoH. naH. — M. : U3narensctBo "JlabopaTopus

~ 1

3Hanuii", 2015. — 288 c¢. — Pexum nocryna: http://e.lanbook.com/book/66112 — 3aru. ¢ skpana.

DJIeKTPOHHBIE 00pa3oBaTe/bHbIE PeCypChl

[Tnatdopma nudposoro odpazoBanust Mocnonurexa (DOP): — CucteMbl TEXHUYECKOTO 3pEHUS B

ABTOMATU3UPOBAHHBIX CUCTEMAX YIIpaBJICHUA —
https://online.mospolytech.ru/local/crw/course.php?id=12945
https://habrahabr.ru/

https://tproger.ru/tag/c-language/
https://prog-cpp.ru/c/

JIMIeH3u0HHOoEe U CBOOOIHO pacnpocrpansieMoc nmporpammMmHoO¢C odecneyeHue

Microsoft Windows 10, Microsoft Visual Studio Professional 2017 - Microsoft DreamSpark,
subscriber id: 1204033694.

Cpena paspaborku Microsoft VisualStudio ¢ ycranosnenusim si3sikom C#

OducHnsrit maker Libre Office wim Microsoft Office

bubimorexka OpenCV u naker OpenCVSharp

CYBJ MSSQL 2008 (http://www.microsoft.com/sqlserver/ru/ru/default.aspx)

CoBpeMeHHble TnpodecCHOHANBbHBIE 0a3bl JaHHBIX W HMH(OPMALMOHHbIC CIPABOYHbIE
CHCTEMBI

CnpaBouHo-nipaBoBast  cucteMbl  «KoHcymbrantllmoc: HexomMmepueckass WHTEPHETBEPCHS»
https://www.consultant.ru/online/

OdunmanbHBII HHTEpHET-IOPTaN MpaBoBOi HH(popMaruu http://pravo.gov.ru

Poccuiickas HarmoHanpHast Oubauoreka http://www.nlr.ru

OBC «YHuBepcuteTckas 0ubanoreka onnaiiH» https://biblioclub.ru/index.php



o

Enunoe okxHO noctyna k oOpasoBarenbHbIM pecypcam Dexepanbubiii noptait http:/window.edu.ru
Hayunas snektponnas 6ubnuoreka http://www.elibrary.ru
7. Poccuiickas rocygapcTBeHHas bubnmnoreka http:/ www.rsl.ru
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5 MarepuajibHO-TEXHHYECKOE o0ecrieyeHne

1. KoMmnbIOTepHBIE KIIACChI C OCHAIIEHHWEM: CTOJbBI, CTYJbs, ayJUTOpPHAs JIOCKAa, HCIIOJIb30BaHUE
MIEPEHOCHOT0 MYJIbTUMEIUIHHOIO KOMIUIEKCa (MIEPEHOCHOM MPOEKTOP, EPCOHATBHBIN HOYTOYK).

2. llepcoHalbHBIE KOMIBIOTEPHI, MOHUTOPBI, MBIIIKH, KIIaBUATyphl. Pabodee mMecTo mpemnoaBaTens:
CTOJI, CTYIL.

3. Aynurtopus i CaMOCTOSITEIBHON paOOTEHI.

4. bubmnorexa, YMTAJbLHBIHN 3aI.

6 Meroguueckue peKOMeHAAUNHU
6.1 MeTtoauuyeckue peKOMeHAANMH JIsl PeNoiaBaTeisi 0 OPraHU3aluu 00yYeHust

1. Ilpu noxAroroBKEe K 3aHATHAM CIEAyeT NpPEIBApUTENIbHO NpopadoTaTh MaTepuan 3aHATHS,
IIPEYyCMOTPEB €ro Nojady TOYHO B OTBEJEHHOE Ul ATOro Bpems 3aHsaTus. Cieayer NoAroToBUTH
HEOOXO/MMBIE MaTepHajbl — TEOPETUYECKHE CBEACHUS, 3a1aun U ap. [Ipu mpoBepeHun 3aHATHSA
cllelyeT KOHTPOJIMPOBAThH [10/1ady MaTepualla U pellleHHe 33JaHui ¢ yueTOM y4eOHOro BpeMEHH,
OTBEACHHOIO JUIS 3aHATHS.

2. Ilpu mpoBepke paOOT M OTYETOB CIEAYET YUYMTHIBATh HE TOJIBKO HPAaBUJIBHOCTH BBIOJHEHUS
3aJlaHui, HO U ONTUMAJIbHOCTh BHIOPAHHBIX METOJIOB PEILLEHUS, IPABHUIBHOCTD BBIMOJIHEHUS BCEX
€ro I111aros.

3. Ilpm opraHm3anmuyd W TPOBEICHHUS HK3aMEHOB B MPAKTUKO-OPHEHTUPOBAHHOH (Qopme cremyeT
UCIOJIb30BaTh YTBEPXkKACHHBIE Kadeapoir MeTtonnueckue peKoMeHJalHH.

6.2 MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxca 0 OCBOCHHIO JTUCHMIIJIMHBI

[Tonyuenue yrayOneHHBIX 3HAHUW TIO JUCHUIUIMHE JOCTUTAETCS 3a CUeT aKTUBHOU
CaMOCTOSITENTFHOW paboThl oOyuaromuxcs. Bwigensemble dYachl I1e1ecoo0pa3HO HCIOIB30BaTh IS
3HAKOMCTBAa C y4eOHOM M HAy4yHOW IUTEepaTypod Mo mpobiieMaM JUCHUIUIMHBI, aHalu3a HayYHBIX
KOHLEIILIHM.

[Ipomexxyrounast arrectanus oOydaromuxcs B (opme 3auera MPOBOAMUTCS MO pe3yJbTaTaM
BBITIOTHEHUSI BCEX BHUAOB Y4YeOHOU paboOThI, NPETyCMOTPEHHBIX YYEOHBIM TIUJIAHOM IO JIaHHOM
JTUCHUTIIHHE (MOIYIIO), TP 3TOM YYHUTBHIBAIOTCS PE3yJbTaThl TEKYIIErOo KOHTPOJISI yCIIEBAEMOCTH B
TedeHne cemectpa. OIeHKa CTeNeHH TOCTIKEHHUS 00yUYaroIMMUCS TIAHUPYEMBIX pPe3yIbTaToB 00y4YeHUS
M0 TUCIUIJIMHE TPOBOJAMUTCS MPENOAaBaTEIEM, BEAYIIIMM 3aHATHUS MO0 JUCHUIUIMHE METOJAOM SKCIEPTHOM
oneHku. [lo uroraM mpoMeKyro4yHOM arTecTalMy MO JUCLUIUIMHE BBICTABISAECTCS OLEHKA «OTIMYHOY,
«XOpPOUIO», «YAOBJIETBOPUTEIBHO» NN «HE YAOBIETBOPUTEIBHOM.

K mpoMexyTouHO# aTTecTanuu AOMYCKAIOTCS TOJNBKO OOydYaroluecs, BBHIIOJHUBIINE BCE BUIBI
y4aeOHON pabOoThI, TPETYCMOTPEHHBIE pabodeil mporpaMmMoil 1mo aucuuruimie «CUCTEMBI TEXHUYECKOTO
3pEHUS B aBTOMAaTU3UPOBAHHBIX CUCTEMAX).

7  ®oH/ OlIEHOYHBIX CPECTB
7.1 MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

[Tokazarenem OIlCHMBAHUS KOMIIETCHIIMH Ha pPA3IMYHBIX JTamnax WX (GopMHpOBaHUS SIBISIETCA
JTOCTIKEHHE 00yUYaIOIMUMHUCS TUIAHUPYEMBIX PE3YJIbTATOB 00yUYEHUS 110 AUCIUIUTMHE (MOIYJIIO).

Kputepum onieHuBaHus
3 | 4 | 5
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OIIK-8CnocobeH pa3zpabaTbIiBaTh aITOPUTMBI M TPOTPAMMBI, IPUTOTHBIE ISl TPAKTHYECKOTO

IIPUMEHEHUS
3HATH: OOyuaromuiics OOyuaromuiics OO0yyaromuiics OO0yyaromuiics
OCHOBHBIE JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
NIPHHLHIBL 1 MOJTHOE OTCYTCTBUE | HEIMOJHOE YaCTUYHOE MOJTHOE
METOJIBI 3HAaHUH OCHOBHBIX | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
paspaBoTKH XapaKTepHCTHK, 3HaHWH OCHOBHBIX 3HaHUI OCHOBHBIX 3HaHWI OCHOBHBIX
obnacreit XapaKTepHUCTHK, XapaKTePHUCTHK, XapaKTepHUCTHK,
AllTOPUTMOB, KaK | 11y yimeHeHus oOnactei obnacreit obnacreit
CTPOHTCH MOy NPUMEHEHUS NPUMEHEHUS OpUMEHEHUS
aJITOPUTM, YIpaBICHUS U MoAyJei Moayiei Moayiei
MOHUMATh CHCTEM Pa3UYHbIX | yIpaBlIeHUS H yhOpaBiIeHUsT U yIpaBiCHHUS H
HCTIONB3Y MBI THIIOB, COCTaBa, CHCTEM Pa3lUYHbIX | CHCTEM Pa3MUYHBIX | CUCTEM Pa3IMYHBIX
S3BIK CTPYKTYPHI, THIIOB, TIPHHIMIIOB | THIIOB, COCTaBa, THIIOB, COCTaBa,
HpOrpaMMHpOBaH NPUHIUIIOB OpraHu3aInu CTPYKTYPHI, CTPYKTYPHI,
OpraHu3aIun BBIYMCIIUTEIBHBIX MPUHIIMIIOB TPUHIIUIIOB
ui BBIYHCIIUTEIBHBIX CeTel M MPUHIUIIOB | OpraHU3alUH OpraHM3aIu
CeTel M MPUHIHUIOB | Mepeadyd JaHHBIX | BBIYUCIUTEIBHBIX BBIYHCIIUTEIBHBIX
nepefadyd AAHHBIX | B HUX JIONyCKArOTCA | ceTel M NIPUHLMIIOB | CETEH U IPHUHIIUIIOB
B HUX. 3HAYUTENbHBIC nepeAayd JaHHBIX | Tepelavyd JaHHBIX B
OIIMOKHU, B HUX. Hux. CBOOOIHO
MIPOSIBIISICTCS Jonyckatorcst orepupyet
HEIOCTaTOYHOCTh HE3HAUUTEIIbHEIE nproOpeTeHHBIMH
3HAHWH, TIO Py OLIHOKH, 3HAHUSMH.
rnokasaTeliei, HETOYHOCTH,
o0y4Jaronuiics 3aTpyIHEHHS TIPU
UCTIBITBIBACT AQHAJTUTHYECKUX
3HAYUTEIbHBIE orepanusx.
3aTpyIHEHHS TIPU
OTIEPUPOBAHHH
3HAHUSMH TIPH UX
MepeHoce Ha HOBbIC
CUTYallUH.
yMeThb: OOyuatomuiicst He Obyuatommuiics OOyuaromuiics OO0yuarormuiics
MOHMMATh ymMmeeT JIE€MOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
HaTMCaHHbIE MOJIb30BATHCS HETIOHOE YaCTUYHOE MOJTHOE
ATTOPHTMBI B WHCTPYMEHTAIBHBI | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
DaSHEIX BEIAX: B MH CpeJICTBaMH CIIEZIYOLIHX CIIENYOLIHX CIIE/IYHOLIHX
OC, wucmonp30BaTh | YMEHMIA: YMEHHUIA: YMEHHIH:
Gnok-cxemax, B KOMaH/Ibl MOJIb30BATHCS MOJIb30BATHCS MOJIb30BATHCS
HPOrpaMMHOM yIIpaBJICHHS MHCTPYMEHTAJILHBIM | HHCTPYMEHTAJIBHBIM | HHCTPYMEHTAJIbHBIM
KOJE, TEKCTOBBIM | CHCTEMOM, u cpeacteamu OC, | u cpeactBamu OC, | u cpeactBamu OC,
BHJIOM. HACTpaWBaTh HCTOJB30BaTh WCTIOJIb30BaTh WCIIOJIb30BaTh
CeTeBbIE CEPBHUCHL. | KOMaHJIbI KOMaH/Ibl KOMaH/Ibl
yIIpaBJICHUS yIIpaBJICHUS yIIpaBJICHHS
CHCTEMOM, CHCTEMOH, CHCTEMOM,
HACTpauBaTh HACTpauBaTh HACTpauBaTh
CETEBbIE CEPBHCHL. | CETEBBIE CEPBHUCHL. | CETEBBIC CEPBUCHI.
HomyckaroTcst VMeHust 0CBOCHEI, CBo0oaHO
3HAYHUTEILHBIC HO JIOITYCKAIOTCSI orepupyeT
omuoKwy, HE3HAYUTEIIbHbIE nproOpeTEHHBIMU
MIPOSIBIISICTCS omunoOKH, YMEHUSIMH,
HEJIOCTaTOYHOCTh HETOYHOCTH, HNPUMEHSET UX B
YMEHHUH, 1O psLy 3aTpyAHEHHS TIPH CHUTYaIHsAX
moKasareJet, AHATUTHYECKUX MOBBIIICHHOM
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obyJaronuics ornepanusix, CIIOKHOCTH.

HCTIBITHIBACT nepeHoce yMeHUi

3HAYHUTENTbHBIC Ha HOBBIE,

3aTpyAHEHHS TIPU HECTaHIapTHBIC

OTIEPUPOBAHUH CUTYaIIUH.

YMEHUSMHU TIPU UX

MePEHOCE Ha HOBBIC

CHUTYaIHH.
BJIAJETh: OOyuaromuiics He OOyuaromuiics B OO0yyaromuiics OO0yyaroruiics B
HABBIKOM BJIaJIcCT HABBIKAMH | HEMOJHOM O0BbEME | YaCTUYHO BJIaJieeT | TOJHOM OObheMe
HAIMCAHUS Koja, | TIOMIEPHKKH BJIaJICCT HABBIKAMH | HaBBIKAMU BJIaJIeeT HABBIKAMHU
METOIaMH, pa60TOCHOC06HOC”£ TIOJIJIEPIKKH MOIICPKKA MOIICPIKKA
HeoGxoaumenvy | 1 BPIIMCTHTEIbHOM pa6OTOCHOCO6HOC’£ pa6OTOCHOCO6HOC”£ pa60Tocnoco6Hovcm

MAIllWHbI B Y BBIYHCIIUTEIIGHON | M BBIYUCIUTEIBHON | BBIYHCIUTEILHON

A pa3pa60TKH Imporecce ec MalllUHbI B MalllrHbI B MalIvHbI B
AIrOpUTMOB U SKCILTyaTallly, npolecce ee nporecce ee nporecce ee
IIporpamMm, HaBBIKAMH SKCILTyaTalluu, OKCINTyaTalluH, SKCINTyaTallHu,
NPUIOAHBIX [UIsi | HACTPOUKH HaBBIKAMHU HaBBIKAMU HaBBIKAMU
TIPAKTHYECKOTO KOMIIbIOTEPA JUIS HaCTPOMKHU HACTPOUKH HACTPOMKHU
TIPUMEHEHTS. paboThI B CETH U KOMIIBIOTEpA JIJIs KOMITBIOTEPA JIISI KOMITBIOTEPA JIJISI

MIPOBEPKHU Ka4eCTBa
CBSI3U MEX]Y
KOMIIBIOTEPAMHU.

paboTHI B ceTH U
MIPOBEPKHU KayeCTBa
CBSI3H MEXKIY
KOMITBIOTEPAMU.
Honyckatores
3HA4YUTCIIbHBIC
OIIMOKHU,
MIPOSIBIISIETCS
HEJ0CTaTOYHOCTh
BIIQ/ICHUS
HaBBIKAMHU TI0 PSTY
MoKa3areyeu.
OO0yuaromuiics
WCTIBITBIBAET
3HAYUTEIbHBIC
3aTpyQHEHUS [IPH
MIPUMEHEHU T
HaBBIKOB B HOBBIX
CUTyallusiaX.

paboTHI B ceTn U
MIPOBEPKHU KadeCcTBa
CBSI3U MEXTY
KOMITBIOTEPAMH.
HaBbiku 0CBOCHBI,
HO JIOITyCKAIOTCA
HE3HAYUTEbHbIC
OIINOKH,
HETOYHOCTH,
3aTpyAHEHUS IPU
AHAIUTUYECKUX
OTIepAIHSIX,
[IEPEHOCE YMEHUN
Ha HOBBIE,
HECTaHJapTHbIE
CUTYaIH.

paboTHI B ceTH U
MPOBEPKHU Ka4yeCTBa
CBSI3M MEXKIY
KOMITBIOTEPAMHU.
CBoboHO
MPUMECHSICT
MOJTy4YeHHbBIE
HaBBIKU B
CUTYaIUsIX
MOBBIICHHOMN
CJIO)KHOCTH.

IIK-3 Cnocooen

paspadaTeiBaTh TPeOOBaHNS U MPOECKTHPOBATH IPOrpaMMHoOe o0ecriedeHue

3HaTh OCHOBHBIE
TIPUHIHITBI
HaIlUCaHUs
MIPOrPaMMHOIO
KOJIa, aITOPUTMA.

OO0yuaromuiics
JEMOHCTPHPYET
MIOJIHOE OTCYTCTBHE
3HAHUM NPUHLUIIOB
HaIUCaHUs
MIPOrpaMMHOI0
KOJIa, COCTaBJICHUS
aJITOPUMTOB,
MIPOEKTHPOBAHUS
MIPOrPaMMHOTO
oOecrnieueHus

OO0yuaromuiics
JIEMOHCTPHPYET
HETIOTHOE
COOTBETCTBHE
3HAHUU TPUHITUIIOB
HaITHCAHHS
IIPOrpaMMHOI0
KOJIa, COCTaBJICHUS
AITOPUMTOB,
MIPOCKTUPOBAHUA
IIPOrpaMMHOI0
obecrieueHus
Honyckarotcs
3HAYHUTEIbHEIE
OIIINOKH,

OOyuatomuiics
JIEMOHCTPHUPYET
HYaCTUYHOC
COOTBETCTBHE
3HaHUH OCHOBHBIX
MPUHIIUTIOB
HaITuCaHUs
MPOrPaMMHOTO
KOJIa, COCTaBJICHHS
aIITOPUMTOB,
IIPOCKTHUPOBAHUA
MPOrPaMMHOTO
obecrieueHus
Jlomyckarorcs
HE3HAYUTEIHHBIC

OOyuaromuics
JIEMOHCTPHUPYET
[IOJIHOE
COOTBETCTBHUE
3HAHUHM OCHOBHBIX
MPUHIIUITOB
HaIlTuCaHUus
MPOTPaMMHOTO
KOJIa, COCTaBJICHUS
aJrOPUMTOB,
HpOCKTI/IpOBaHI/IH
MPOrPaMMHOTO
obecrieueHus.
CB006011HO
onepupyeT
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MIPOSIBIISICTCS OmNOKH, nproOpEeTEHHBIMU
HEI0CTaTOYHOCTh HETOYHOCTH, 3HAHUSAMH.
3HaHWMH, 110 pAAY 3aTpyIHEHUS TIPU
moKasareJet, AHATUTHYECKUX
oOyJarouiics oTeparusx.
HCHBITHIBAET
3HAYUTENIbHBIC
3aTpyIHEHHS IpU
OIIEpPUPOBAHUU
3HAHUSIMU TIPH UX
nepeHoce Ha HOBbIC
CUTYyaLluH.
YMmeTs OObyuaromuiicst He OOby4aromuiics OO0yuaromuiics OO0yuaromuiics
OTIEPUPOBAThH yMeeT JEeMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPHUPYET
KOMaHJaMH MOJIb30BATHCS HETIONHOE YaCTUYHOE MOJTHOE
SI3BIKA WHCTPYMEHTAJIBHBI | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
MPOTPaMMHUPOBAH | MU CpEICTBAMH CIIEAYIOIINX CIEIYIOMINX CIIEIYIOIINX
WSl ¥ IUCaTh KOJ, | pa3paboTku YMEHUI: YMEHUI: YMEHUI:
pa3pabateIBaTh MIPOTPaMMHOI0 M10JIb30BATHCS M0JIb30BATHCS MOJIb30BATHCS
ITOPUTM, obecrieyeHusl, He HHCTPYMEHTAIBHBIM | HHCTPYMEHTAJIBHBIM | HHCTPYMEHTAIbHBIM
HCO6XOI[I/IMI)I JJIsA IMMOKa3bIBA€T YMCHUA | U CPCACTBAMU n CpCACTBaMU u CpCACTBaMU
pemieHus MIPOEKTUPOBAHUS pa3paboTku pa3paboTku pa3paboTku
MIOCTaBJICHHON QITOPUTMOB U MIPOTPaMMHOTO MIPOrPaMMHOTO MIPOrPaMMHOT0
3a1a4Hu. MIPOrHAMMHOT'0 obecreueHus, He obOecrieueHns, He obOecrieueHus, He
O6CCHC"IGHI/I$1 JUIsL IMOKa3bIBACT YMCHUA | IIOKA3bIBACT YMCHHSA | IMOKA3bIBACT YMCHU A
00pabOTKH JaHHBIX | MPOEKTHPOBAHUS MIPOEKTUPOBAHUS MIPOEKTUPOBAHUS
" pcajin3aliuu AJITOPUTMOB 1 AJIrOPUTMOB U AJITOPUTMOB 1
CHUCTEM MIpOrHaMMHOT'0 IIpOrHaMMHOr0o IIpOrHaMMHOT0
YIpaBJICHUS. o0ecriedeHust uis oOecrieyeHus ISt oOecrieyeHust ISt
00paboTKM MaHHBIX | 00pabOTKM JAaHHBIX | 0OPaOOTKU AaHHBIX
U peasn3aiiu W pean3aiyn W pealn3aiyn
cUCTEM CUCTEM CUCTEM
yIpaBieHHUS. yIpaBIICHUSL. ynpasiieHus.CBobox
Homyckarorcs ‘YMeHMsI OCBOEHBI, HO OIlepupyeT
3HAYUTEIIbHBIE HO JOILyCKarOTCs nproOpeTeHHBIMH
omuoKHy, HE3HAYUTEIIbHbIE YMEHUSIMH,
MIPOSIBIISICTCS OLNOKH, MPUMEHSET UX B
HEJOCTAaTOYHOCTDH HCTOYHOCTH, CUTyalusax
YMEHUH, 10 pAay 3aTpyIHEHHS IPU MIOBBIILICHHOM
MoKasareJet, AHATUTHYECKUX CJIOKHOCTH.
oOyJaronuiics omepanusx,
HCIIBITBIBACT IIEPEHOCE YMEHUI
3HAYUTEJIbHBIC Ha HOBBIE,
3aTPYJHEHUS IIPU HECTaHIApTHBIE
OITEpUPOBAHUU CUTyaInH.
YMEHHUSIMH IIPU UX
nepeHoce Ha HOBbIE
CUTYallUH.
Brnagets OObyuaromuiics He OO6yuaromuiics B OO6yyaromuiics OO6yuaromuiics B
HaBBIKAMHU BJIaJICET HABBIKAMH | HEMOJHOM 00beMe | YaCTHUYHO BiaJeeT | MOJHOM oObeMe
peIICHUA peIICHUA BJIaACC€T HABbIKAMU HaBbIKaMH PCUICHUA | BJIaJICCT HaBbIKaMU
IIOCTABJICHHBIX IIOCTAaBJICHHBIX peIICHUA IIOCTABJICHHBIX pPEeHICHUA
3aja4, 3HAHUSIMM | 337124 Ha MOCTaBJICHHBIX 3a7a4 Ha MOCTaBJICHHBIX
00 BBIOPaHHOM SI3BIKE | 3a]a4 Ha BBIOPaHHOM SI3bIKE | 3a7a4 Ha
UCIIOJIb3YEMOM [IPOrPaMMUPOBAaHUS | BBIOPAHHOM SI3bIKE | IIPOIPaMMUPOBAHMSA | BEIOPAHHOM SI3BIKE
SI3BIKE , TOATOTOBKH H MPOTPaMMHUPOBAHHUS | , TOJTOTOBKU MPOTrpaMMHUPOBAHUS
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MPOTPaMMHUPOBAH | YTCHHS , TOATOTOBKHU H YTEHUS , MOITOTOBKU U
usl. MpOrpaMMHOMN YTEHUS MPOrpaMMHOMN YTEHUS
JOKYMEHTAIIHH. MPOTpaMMHON JIOKYMEHTAIHH. MpOrpaMMHON
JOKYMEHTAIIHH. HaBbiku 0CBOCHBI, JIOKYMEHTAIHH.
JHormyckatoTest HO JIOTTYCKAIOTCS CBoboaHO
3HAYUTEIHHBIC HEe3HAYHUTEIHHBIE MPUMEHSET
OIIINOKH, OINOKH, MOJTyYCHHBIC
MIPOSIBIISICTCS HETOYHOCTH, HaBBIKU B
HEJ0CTAaTOYHOCTh 3aTpyIOHEHHS MTPH CUTYaIUIX
BIIaJICHUS AHATUTHYECKUX TOBBIIICHHOM
HaBBIKAMHU T1I0 PSIy | omepanusix, CJI0)KHOCTH.
[OKa3aTeNeH. MEPEHOCE YMEHUI
OOby4aromuiics Ha HOBEIE,
HCTBITHIBAET HECTaH/JapTHBIE
3HAYUTEIHHBIC CUTYaIUH.
3aTpyJHEHHS MIPH
MNPUMCHCHUHU
HAaBBIKOB B HOBBIX
CUTYaIHIX.

IIK-5. Cnocooen

pa3padaTbIBATh M NIPUMEHSTH CUCTEMbI Ha 0a3e TEXHOJIOTHl HCKYCCTBEHHOT 0
WHTE/UIEKTAa H 0eCIIUJI0THOH POOOTOTEXHUKH

3HaTh OOyuaromuiics OO6yuarommuiics OObyuaromuiics OO0yuaromuiics
OCHOBHBIE JeMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPHUPYET
TIPHHIIATIBL TOJIHOC OTCYTCTBHE | HEMONHOE YaCTUYHOE HOJIHOE
06paboTKN SHaHW NPUHLATIOB | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
W30GpasKeHIii 1 00paboTKu ) 3HAHUH 06pa§0TK1/1 3HaHW OCHOBHBIX 3HaHUI OCHOBHBIX
n300paKeHUH 1 n300paKeHUH 1 NPUHIIUIIOB TPUHIIUIIOB
IIPUMEHEHHUS
MIPUMEHEHUS MIPUMEHEHUS 00paboTku 006paboTku
TEXHIICECKOro TEXHUIECKOTO TEXHUYECKOTO N300pakeHNH 1 N300pakeHNH 1
3pCHI B 3pEHHSI B CHCTEMAaX | 3pEHHsI B CUCTEMax | MPUMEHEHUS MPUMEHCHUS
CHUCTCMax ABTOMATHU3AIIA ABTOMATH3AIUU. TEXHUYECKOTO TEXHUYECKOTO
aBTOMAaTHU3aIlu. JomyckatoTcst 3pEHHUS B CUCTEMAX | 3PEHHUSA B CHCTEMAX
3HAYHUTEIIbHBIC aBTOMATH3aIIUH. aBTOMATHU3AIIH.
omuoKH, Jonyckatorcst CB000oIHO
TPOSIBIISIETCSI HE3HAYNTEIbHBIC orepupyeT
HEZ0CTAaTOYHOCTh OIINOKH, nproOpeTEHHBIMH
3HaHWMH, TI0 Py HETOYHOCTH, 3HaAHUSIMH.
noKazaTeJeH, 3aTpyAHEHHS TIPH
oOydarommuiics AQHAJTUTHYECKUX
HCTIBITBIBACT orepanusx.
3HAYUTEIIbHBIE
3aTpyJHEHHS TIPH
OTIEPUPOBAHUH
3HAHUSMH TIPH UX
nepeHoce Ha HOBbIE
CHTYAIHH.
Ymethb OOyuarouiics He OO0yuaromuiics OO0yyaromuics OOyuaromuics
paspabaTeiBaTh | YMEeT JEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
alITOPUTMBI pa3pabaTbIBaTh HETIOJTHOE YaCTUYHOE MOJTHOE
MOMydeHHs 1 ITOPUTMBI COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
06paGOTKH MOJTYYCHUS U CIIEAYIOMIHX CIIEAYHOIIHX CIIEAYHOIIHX
N 00paboTKu YMEHUIA: YMEHHUI: YMEHHUIL:
M300pakKeHUH 1 .
n300paKeHUH 1 pas3pabatbiBaTh paspabaTeIBaTh paspabaTeIBaTh
(bopmuposarus (bopMupoBaHus AT OPUTMBI QITOPUTMBI AT OPUTMBI
YUPABISIOMINX | yypapigiommx MOJTYYCHUS U HOJTYYCHUS U HOJTYYCHUS U
KOMaHJl Ha KOMaHJ1 Ha OCHOBE | 00pabOTKH 00paboTKu 00paboTKu
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OCHOBE pe3ynbTaTOB M300paXKeHU! U M300pakeHu! U M300paKeHUN 1
PE3YIIBTATOB 00paboTKH (hopmupoBaHUS dhopMHupOBaHUS dhopMupoBaHUS
06paboTKH N300paKeHUH. YIPaBISIONINX YIPaBISIOMINX YIIPaBISIOMINX
M306paKeHHI. KOMaH]] Ha OCHOBE | KOMaHJ Ha OCHOBE | KOMaHJ Ha OCHOBE
pe3yJIbTaToB pe3yIbTaTOB pe3yIbTaTOB
00paboTKH 00paboTKH 00paboTKH
M300paKCHUM. M300paKCHHUH. M300paKCHH.
JHormyckatoTest ‘YMeHust OCBOEHHI, CBoboaHO
3HAYUTEIIbHBIC HO JIOITyCKAaIOTCS oTnepupyeT
omuoKHu, HE3HAYUTEIIbHbIE nproOpeTeHHBIMU
MIPOSIBIISICTCS OmMnoOKH, YMEHUSIMH,
HEIOCTaTOYHOCTh HETOYHOCTH, NPUMEHSET UX B
YMEHUH, 10 Py 3aTpyIHEHUS TIPU CUTYyalusix
[IOKA3aTeIIEH, AHAITUTUYECKUX MOBBILLIEHHOU
o0yJarommuiics orepanusx, CIIOYKHOCTH.
UCTIBITBIBACT HepeHoce yMEeHHH
3HA4YUTCIIbHBIC Ha HOBBEIC,
3aTpyJHEHHS TIPH HECTaHIapTHBIC
OTICPHUPOBAHHUI CHUTYaIHH.
YMEHHUSIMU IIPU UX
MepeHoce Ha HOBBIC
CHTYAIHH.
Bnaners OOyuatommuiicst He OOyuatomuiics B OObyuaromuiics OO0yyarommiics B
HABBIKAMU BJIaJICeT HABBIKAMH | HEMIOJHOM O0BbEME | YaCTHUYHO BiIaJeeT | MOJHOM OObeMe
paspaGoTKH pa3paboTku BJIaJICET HABBIKAMU | HaBBIKAMHU BJIaJIeeT HaBBIKAMU
MHTE/UIeKTyatp | MHTCIIEKTYATbHbIX pa3paboTku pa3paboTku pa3paboTku
HBEIX MIPUITIOKCHHHU C I/IHTCHHCKTYEUIBHI)IX I/IHTeJ'IJ'IeKTy\a'JI])HI)IX I/IHTGHJ’ICKTY?JH)HLIX
o HUHTCTPUPOBAHHBIMU | IMMPUIIOKCHHHU C IIPUIIOKCHHNU C IMPUITIOKCHHNU C
MIPUWIOKEHUN C
GyHKIHAME MHTETPUPOBAHHBIMH | HHTETPUPOBAHHBIMU | HHTETPUPOBAHHBIMU
MHTCIPUPOBAHH | 1oy ypyeckoro GyHKIUSAME GyHKIUSIMH GYHKIUSIME
bIMH 3pEHHSI. TEXHUYECKOTO TEXHUYECKOTO TEXHUYECKOTO
(yHKImSIMEI 3pEHHUS. 3penus. HaBbiku 3penusi. CBOOOAHO
TCXHUYICCKOI'O HomyckaroTcst OCBOCHEI, HO MIPUMEHSET
3peHI/I$I. 3HAYUTCIIbHBIC JO0IMyCKaroTCA IMOJTY4YCHHBIC
OIHI/I6KI/I, HE3HAYNUTCIIbHbIC HaBbIKU B
TPOSIBIISIETCSI OLIHOKH, CHUTYaIHsX
HEJOCTAaTOYHOCTDH HCTOYHOCTH, MOBBIIIIEHHON
BJIaACHUA 3aTpyAHCHUA IIPU CJIOKHOCTH.
HaBBIKaMU T10 PAIY | aHAINTHYECKUX
MoKa3aTese. orepanusx,
OObyuaromuiics MepeHoce yMeHu!
UCTIBITHIBAET Ha HOBBIE,
3HAYUTEJIbHBIC HECTaH/IapTHBIE
3aTPYJHEHUS IIPU CHUTYaLluH.
MIPUMCHCHNHU
HaBBIKOB B HOBBIX
CUTyalusiax.
7.2 IIkaja v KpUTEPHUH OLIEHUBAHUS Pe3YJIbTATOB 00y4YeHUsI
Kpumepuu oyenku omeema na skzamene
HIkasa oueHnBaHus Onucanue
Omauyno Buvinonnenvt  6ce  6uovi  yuebnoti pabomovl, npedycmompeHHvle
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paboueti npoepammori. Cmyoenm OeMoHCmpupyenm coOmeemcmaeue
3HAHULL, YMeHULl, HABbIKO8 NPUBCOCHHbIM 8 MadIuyax noxazameinel,
onepupyem npuoOpemenHbIMU 3HAHUAMU, YMEHUIMU, HABBIKAMU,
NpUMeHsiem Ux 8 CUmMyayusx nosvlueHHoU ciodcHocmu. [lpu smom
mo2ym Ovlmb 0Onyujervl He3Hauumenbhvle OWUOKU, HemoYHOCMU,
3ampyoHeHUs npu AHATUMUYEeCKUX ONepayusix, nepeHoce 3HAHUull u
VMEeHULL Ha HOBble, HeCMAHOAPMHbLE CUMYAYULL.

Xopowo

Bvinonnensvt  6ce 6udvl  yueOHOU pabomvl, NPeOyCMOMpeHHble
yueonvim — naanom.  Cmyoenm — OeMoOHCmpupyem  HenoHoe,
npasuibHoe  COOMEEMCmeue  3HAHUL,  YMeHUll,  HABbIKOS
npUBeOeHHbIM 8 MaOIUYax noxasameneil, 1bo eciu npu Smom oviiu
donywenvl 2-3 nHecywecmseeHuvie OUUOKU.

Yooenemeopumenvrno

Buvinonnenvt  6ce  6uovi  yuebnoli pabomovl, npedycmomperHvle
yueonvim naawom. Cmyoenm OeMOHCmpupyem COOmMEemcmeue
3HAHUL, 8 KOMOPOM OCBEUeHA OCHOBHAS, HAUDOIee 8ANCHASL YACHb
mamepuana, Ho npu IMOM OONYWeEeHA 0OHA 3HAYUMENbHASL OWUOKA
U HEMOYHOCMb.

Heyooenemsopumenvho

He evinonnen o00un unu Oonee 6udo8 yueOHou pabomel,
npeodycmMompennvix yueOHvim naanom. Cmyoenm OeMoOHCmpupyem
HeNnoiHoe coomeemcmeaue 3Hanull, YMeHul, Ha8bIKO8 NPUBEOCHHbIM 6
mabnuyax nokasamenei, OONYCKAMC 3HAYUMENbHble OWUOKU,
NPOAGIAEMC OMCYMCMEUEe 3HAHULL, YMEHUll, HABLIKO8 NO POy
nokazamenet, cmyOeHm UCnblmvléden 3HAYUmenbHble 3ampyOHeHUs
npU ONepUpoOBaHUlU 3HAHUAMU U YMEHUAMU NPU UX NepeHoce Ha
HOBble CUMyayuu.

Kpumepuu ouyenku padomot odyuarouiezoca npu 3aujume Kypcoeozo npoeKkma

IIkana oueHNBaHHUA

Onucanune

Omauuno

Buvinonnenst 6ce 3adauu, npedycmompeHuvie UHOUBUOYATbHBIM
3a0anuem Ha Kypcosoe npoexmuposeanue. B mexcme pabomul u 6o
8peMsl 3auumyvl CmyOeHm 0eMOHCIMPUpyem coOmeemcmeaue 3HaHul,
YMenull, HABbIKO8 NPUBEOCHHbIM 8 Mmabauyax nokazamenel,
onepupyem npuoOpemeHHbiMU 3HAHUAMU, YMEHUAMU, HABBIKAMU,
npUMeHsAem Ux 6 CUMyayusax nogbleHHOU croxcHocmu. Ilpu smom
Moz2ym Obimb OONyWeHbl He3HaA4YUmenbHble OWUOKU, HEeMOYHOCMU,
3ampyoHeHus npu AHATUMUYecKUX Onepayusx, nepeHoce 3HaHuu u
YMeHULl Ha HOBble, HeCMAHOAPMHbLE CUMYAYUU.

Xopowo

Buinonnenvt  6ce 3a0auu, npedycmompenmvie UHOUBUOYATLHBIM
3a0anuem Ha Kypcogoe npoekmuposanue. B mexcme pabomol u 60
epems 3awumsl cmyoeHm Buinonnenvt 6ce 6udvl yuebnot pabomeol,
npedycmompennvie yueOHvim nianom. Cmyoenm OemoHCcmpupyem
HeNnoiHoe, NpaguibHoe COOMEEeMCmeue 3HAHUL, YMeHUU, HABbIKOS
npueedeHHviM 6 mabauyax noxazamerneti, 1OO eciu npu 3Mom ObLIU
oonyujennvl 2-3 HecyujecmeenHvle OUUOKU.

Yooenemsopumenvro

Buvinonnenwvt 6ce 3adauu, npedycmompeHuvie UHOUBUOYATbHBIM
3a0anuem Ha Kypcosoe npoekmuposanue. B mexcme pabomor u 60
8peMsL 3awumsl CmyOeHm OeMOHCIPUpyem cOOmeemcmesue 3HaAHul,
6 KOMOpOM O0C8eujeHa OCHOBHAs, Haubolee 6adCHAs YACMmb
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mamepuana, HO npu MOM OONYWEHA 0OHA 3HAYUMETbHASL OUWUOKA
WU HeMOYHOCMb.

He ewvinonnen ooun unu Oonee 6u008 yuebHOU pabomul,
NPeOYCMOMPEHHBIX  3A0A4aMU  KYPCoB020 NpOeKmuposanus. B
mekcme pabomvl U 80 8peMsL 3aWUMvl CMYOEeHN 0eMOHCIpUpyem
HeNnoiHoe coomeemcmeaue 3Hanull, YMeHUl, HA8bIKO8 NPUBEOCHHbIM 6
Heyoosnemsopumenvro | mabauyax noxazamenetl, OONYCKAIOMCSA 3HAYUMENbHblE OWUOKU,
NPOAGNAEMC OMCYMCMEUEe 3HAHUL, YMEHUll, HABLIKO8 NO POy
nokazamenetl, cmyOeHm UCnblmoleaen 3HAYUMeNIbHbLE 3aMpPyOHeHUs
npU ONEepUpOBaAHUU 3HAHUAMU U YMEHUAMU HNPU UX NepeHoce Ha
HOBble CUMYayulU.

Kpumepuu ouenku padbomot 00yuarouiezoca Ha 1a00pamopHvIX 3aHAMUAX

IIkana oueHNBaHUA Onucanne

Bvinonnenvt  6ce npakmuueckue 3a0auus, NHpeoyCMOMpeHHble
NPAKMUYEeCKUMU 3AHAMUAMU, 00yUalowuiicss 4emko u 06e3 ouubox

Omauuno
omeemusl Ha 6ce KOHMPOIbHbIe S0NPOCHL, AKMUBHO pabOmMal Ha
NPAKMUYECKUX 3AHAMUSIX.
Bvinonnenvt  6ce  npakmuueckue 3a0aHus, NPeOyCMOMpPEHHble
NPAKMUYECKUMU 3AHAMUAMY, 00VUAIOWULICS C KOPPEKMUPYIOWUMU
Xopowio 3aMeuanusMu  npenooasamesisi OmMeemunl HA 6ce KOHMPObHble
80NPOCHL, OOCMAMOYHO AKMUBHO pAOOMAL HA NPAKMUYECKUX
SAHAMUSIX.
Buvinonnenvt  6ce  nmpakmuueckue 3a0anus, NpeodyCMOMpPeHHble
NPAKMUYECKUMU ~ 3AHAMUAMU € 3AMEUAHUAMU  NPenooasamelis,
Yooesnemeopumenvno

05)/'461}01/1/;1/!1/70}2 omeemusl Ha 6Ce€ KOHmMpPOJbHblE B0NpPOCbL C
3amedaHuAMU.

06)/”61}01/1/;1/!120}1 He 6blNOJIHUTL uiau 6blNOJIHUN HenpasuibHO
npakmuvieckue 3a()aHuﬂ, npedycmompeHHbze npakmudeckumu
3aAHAMUAMU, cmydeHm omeemusl HA KOHMPOJbHbIE 60NPOCHL C
oWUOKAMU UNIU He OMEemul Ha KOHRMPOJIbHblE 80NPOCHI.

Heyoosnemsopumenwvho

Kpumepuu OUECHKU mecmupoeanus

TecTupoBaHUE OLIECHUBAECTCA B COOTBETCTBHM C MPOLIEHTOM IPABUIIBHBIX OTBETOB, JaHHBIX
CTYICHTOM Ha Bompocbl Tecta. CTaHIapTHas IIKajda COOTBETCTBUSA PE3YJIbTATOB TECTHPOBAHUSA
BBICTaBJISIEMON OAJUILHOM OLIEHKE:

HIkana oueHnBaHus Onucanue
Omauyno Cesviue 85% npasunvHbix omeemos (6KI0UUMENbHO),
Xopowio Om 70 % 0o 84,9 % npasunvhvix omeemos;

Yooenemsopumenvno | Om 55 % 0o 69,9 % npasunbrvix omeemos;

Heyoosnemeopumenvro | Menee 54,9 % npasuivhsix omeemos.

7.3 OueHoYHbIE CpeaCcTBA
7.3.1 Tekymuii KOHTPOJIb HA JIA00PATOPHBIX 3AHATHSAX
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Ilpumep 3a0anus mexkyuezo KOHmMpona:

=

ANTropuTM AETEKIHUH JOPOKHOIO 3HaKa C MHOI'OLIBETHOM LIBETOBOM CXEMOM.

2. Ilpumenenne OpenCV mnpu pabore ¢ uzoOpakeHusmMu. Tumbl naHHbiX. [lonmydeHue u mokas
n300pakeHuil. 3arpy3ka u coxpaneHue n3odpaxenuii. DopmupoBanue Buneodaiina. Pucopanue Ha
HM300paKEHUIX

3. IIpumenenue OpenCV npu 006paboTke nzodpaxenuii. [IpeodpazoBanus. [[BeToBbIE IPOCTPAHCTBA.
Beienenue koHTypoB. Beruucienue napamMmeTpoB KOHTYpPOB

4. Pabora c¢ mabnonamu wu3o0pakenuid B OpenCV. JlerekTupoBaHHE HOPOXKHBIX 3HAKOB U
PEKOHCTPYKIMS OKPYKEHHUS IIPU U3BECTHBIX ITapaMeTpax KaMephl U IeTEKTUPYEMbIX OObEKTOB.

5. MW3Bieuenue mHpoOpMaMU O CTPYKTYpUpOBaHHBIX H300paxkeHmsx B OpenCV. JlerekTupoBaHHe
MHOTr0yrojisHUKOB. [lepcnexTuBHas nedopmarus.

6. MW3Bieuenue mHpOpManuMU O CTPYKTYpHBIX Mapkepax B OpenCV. BroluncieHne MOJOXKEHUS H
OpHeHTalMu Mapkepa. M3BieueHne KoIupoBKU. MeToabl KOJUPOBAHHUS M XpPaHEHUs KOJOBOH
nHpopmanuu. CrimpasibHasi pa3BepTKa B CETOYHBIX IA0JIOHAX.

7. Tlpumenenue kackanoB B OpenCV JlerekTupoBaHUE JIMIl U INPUMEHEHUE IpPHU JAECTEKTUPOBAHUU
OpyTrux oOBEKTOB.

8. Peammuszauusa crepeopexkoHcTpykuuu B OpenCV. PaboTta ¢ kapramu IIyOMHBI M PEKOHCTPYKLUS
OKpY>KEHHS.

9. Metoasl KJIAaCTEpHOro aHajlu3a Mpu o0paboTke m3oOpakeHuil. Meton k-means u ymnpoleHHbIe
MeToAbl Kiactepu3anuu. OrpaHWYeHHsS TPUMEHEHHUS KIACTepH3allMd B 337a4aX TEXHUYECKOTO
3peHHsI B pOOOTOTEXHUKE.

10. HerextupoBanue AOpokHOW pa3meTkd. OceBbie U cTon-mUHUU. CTPYKTYpHBIE OOBEKTHI
(memexoiHbIE MEPEXO0/Ibl U CTPEIIKH)

11. TIpumMeHeHHE TEXHUYECKOTO 3peHHs B MOOMIBHOM poOoTOTeXHUKE. [[OMCK 0OBEKTOB M HAaBUT AL

7.3.2 TlpomexyTouHasi aTTecTanus (IK3aMeH)
Ipumep 3K3amenayuonnozo ounema

MUHHNCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNMCKON OEJIEPAIINN
DOEJAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXJIEHWE BBICLIET'O
OBPA30BAHUIA
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

]
dakynbrer HHPOpMaUMOHHBIX TexHONOTHH, Kadenpa CMAPT-rexHONMOrNMM

JucnuminHa: CHCTEMBI TEXHUUECKOTO 3pEHHUS B aBTOMATHU3MPOBAHHBIX CUCTEMAX
O6pazoBarenpHas nporpamma: Kubeppusnueckue cucrems! (YIpaBieHHE B TEXHUYECKHX CHCTEMAX)

BUJIET Ne 1
1. [TIlpumeHeHHMe YaCTHBIX CTPYKTYpHBIX IIA0JOHOB M KacKaJoB MPH aHaIW3e H300pakeHUi.

JleTekTHpoBaHUE UL HA U300PAKEHUAX.

2. Ilpumenenue OpenCV mpu pabote ¢ uzoOpaxkeHusMu. Tumnbl AaHHBIX. [lonydeHue W mMoOKa3
n300pakeHui. 3arpy3Kka u coxpaHeHue nzoopaxenuii. @opmupoBanue Buneodaiina. PucoBanue Ha
M300paKEHUSX.
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. Kadbenpoii /

Mpumep 3adaHuli pybexcHo20 KOHMPOAA (3K3ameHd)

[TonsiTre «3peHue» , Kak MHCTPYMEHT MOJIyYEHUs pa3InyHONM nH(OpMaluu 00 OKpYKaroIlleM MUpeE.

. OcOOGEeHHOCTH BOCTIPHATHSI CEHCOPHOW MH(POPMALIUH.

. OCHOBBI ONITHYECKUX CUCTEM.

. Crioco0 xpaneHus n3o0pakeHus. [[BeToBbIe MpoCTpaHCTRA.

. O6mue noustus uudpoBoit 00pabOTKU CUTHANA.

. JInnelinbie cucremsl. @ynkuus Jupaka. UMmynbcHas XapakTepUCTUKA JIMHEHHON CUCTEMBI.

. UMnynbcHOE pa3iioskeHue CurHaia.

. Onpenenenue CBEPTKH AJIsl HEIIPEPHIBHOIO U AUCKPETHOrO ciiydyaeB. CBepTKa CUTHala ¢ UMITYJIbCHON

XapaKTePUCTUKON TMHEHHON CUCTEMBI.

. JIuneiiHple PUIBTPHI HA OCHOBE TUCKPETHOM JTBYMEPHOI CBEPTKH.

. Slnpo ¢bunbTpa U HOPMUPOBKA (PUITBTPALIUU.

. Huzkouactotusiii puneTp (pasmeitue [aycca).

. Beicokouactorusiii punbtp (punbtp ['abopa).

. Beigenenue rpanuil npu moMoIy AUCKPETHOU rpou3BoaHOM (hunbTp Coberns).
. Pemenue npoGiem cBepTKHU Ha Kpasix u300pakeHus. MeananHbIi QUiIbTp.
. Jlornueckue onepaiuu ¢ curHaiom. Onepary MOpQoIOTHu.

. MeTonbl KOppeKLUH SpKOCTU U KOHTPACTHOCTH N300paskeHHH.

. [lonsiTne «pacrno3znaBanue oOpa3oBy».

. AJITOpUTMBI TIOMCKA TPAHUI] HA U300paKEHHH.

. [Ipeobpa3zoBanue Xaapa, Mopiie, «MEKCUKaHCKas UIATIAY.

[TonsiTHE «KITaccUpUKATOP» B paclo3HaBaHUH 00pa30B.

Knaccudpukarop AdaBoost. Kackansr Xaapa.

. Ucionb3oBaHue HEHPOCETEBBIX TEXHOJIOTMI B pacliO3HaBaHUU 00pa30B.

. [TpobnemsI peanu3aiuy U pacnapaieIiBaHNe BEIYUCIICHUH.

. Crepeospenue. bunokymsipHoe coBMmenienne nzoodpaxennid. Koppemsuusi.
. ConpoBOX/ICHHE C UCTIOIH30BAHUEM JIMHEWHBIX TMHAMUYECKUX MOJIEICH.

7.3.3 Tlpumepbl HHAMBHAYAJbHBIX 32JaHUI KYPCOBBIX IPOEKTOB

1

II

2
p

3
H

4

. CucremMa mpoCTpaHCTBEHHOM CTEPEOPEKOHCTPYKIIMU OKPYKEHHsI poO0Ta ¢ BOZMOKHOCTHIO
pOrpaMMHOM KOPPEKIMU PACIION0KEHU KaMep 10 aHann3y AR-MeTku.

. MeToz aHanu3a CTpyKTypbl BUPTYaJIbHOTO JJAOMPUHTA C TOCTPOSHUEM KapThl MapIIpyTa ABHKEHUS
o0ora.

. CucreMa aHanm3a KOPPEKTHOCTH CUMTAHHOU Tpa)UdecKoil CXeMbl HA OCHOBAHHH U3BECTHOTO
abopa cxem-111a0JI0HOB

. Cucrema cUNTHIBaHHS JOPOXKHBIX 3HAKOB U IMOCTPOCHUSA KAPTHI UX PA3SMCIICHUA
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