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1. [losicHUuTEIbHAA 3aAIMCKA

1.1. Lenp u 3aga4un QUCHUILIAHBI

Lenu oOucyunnunvl: oOydyeHHWE CIyIIaTele COBPEMEHHOMY MAaTeMaTU4YeCKOMY S3BIKY,
CTHJIIO KOMITBIOTEPHOTO MOJECITUPOBAaHUSA B POOOTOTEXHUKE W TPHOOPETEHHE Yy CTY/ACHTOB
HaBBIKOB ~ MAaTEMaTUYECKOI'O0  MOJEIMPOBAHMS €  HCIOJb30BAHHMEM  COBPEMEHHBIX
BBIUMCIIUTEIBHBIX CPECTB.

3adauu Oucyunaunvl: OCcBOoeHHE Oa30BBIX MATEeMATUYECKUX MOHSATHI POOOTOTEXHUKH U
HABBIKOB, JIC)KAIUX B OCHOBE IPYIMX MATEMATHUYECKUX MUCIUIUIMH W HEOOXOIUMBIX IS
nojiyueHus: TpeOyeMbIX KOMIETeHUUH B o00nacTd HHPOPMATHKH, NPOrpaMMHUpPOBAHUS U
MaTEeMaTU4YeCKOro MOJICITUPOBAHMUS.

1.2. ®opMupyemble KOMIIETEHIIMH, COOTHECEHHBIE C IUIAHUPYEMBIMH pe3yJibTaTaMu O0y4YeHUS
110 JTUCLMILINHE:

Koanbl Conep:kanue KoMIeTeHI U Ilepevenn IUVIAHUPYEMbIX
KOMIIETEHIX pe3yJabTaToB o0yueHust no
" JUCHHILIMHE
OK-2 CIIOCOOHOCTBIO BBICTpanBaTh U | 3HaTh:
peaan30BhIBATH MEPCIEKTUBHBIC ® OCHOBHEIC IIOHATHS B 00JIaCTH
JIMHUN MHTEJJIEKTYaIbHOTO, CECOPUKHU POOOTOB
KYJIBTYPHOTO, HPaBCTBEHHOTO, | YMETh:
¢duzudeckoro M MPodecCHOHATBLHOTO ® pemarh TUIIOBBIE 3a7a4d 10
CaMOpPa3BUTHUS u IPOrPaMMHUPOBAHUIO u
CaMOCOBEPIIICHCTBOBAHUS MOJICJIMPOBAHUIO POOOTOB
OIIK-7 TOTOBHOCTBIO nepepadaThiBaTh | 3HATH:
Oonpie 00BeMbl HH(pOpMaLMKM U ® OCHOBHBIE NOHATHA B 00JIaCTH
BBIYJICHATH IJ1aBHOE (ananu3 CEHCOPUKHU POOOTOB
uH(pOopMaInn) ® OCHOBHBIC MIPUMEPBI

IMOCTPOCHUA CCHCOPHBIX CUCTEM
HWHTCJUICKTYAJIbHBIX pO6OTOB

YMers:
® YCTaHaBJIMBATb nporpaMmy
MOJIETUPOBaHUsl pOOOTOB Ha
npumepe ROS nim Gazebo
[1K-26 CIOCOOHOCTBIO  CTaBHTh  3aJaud | 3HATh:
UCCIICIOBaHMs, BBIOMpPATb  METOJbI ® OCHOBHbIE IpUMEpPbI
IKCTIEPUMEHTATBHOM paboTHI, MOCTPOEHHSI CEHCOPHBIX CUCTEM
UHTEPIPETHPOBATh M  TPEJCTABIAThH poboToB
pe3yIbTaThl HAYYHBIX UCCIICTOBAHHUN ® OCHOBHBIE DJIEMEHTHI TEOPUHU
UHTEIJUIEKTYaJIbHBIX pOOOTOB
YMers:
® yCTaHaBIHMBATh nporpaMmy
MOJICIUPOBAaHUS POOOTOB Ha
npumepe ROS unu Gazebo
® pemiaTh THUMOBBIE 3a/Ja4d  T10
IPOrpaMMHUPOBAHUIO U

MOJIETTUPOBAHUIO POOOTOB




1.3 MecTo AUCHHUILNINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Hucrunnuaa «CeHcopuka poOOTOB» BXOJIUT B COCTaB BapuaTUBHOW dactu Onoka bl
JUCLHUIUIMH TI0 BBIOOPY y4eOHOTO TUIaHa.

Jis  OCBOEHMs  JUCLUIUIMHBI ~ HEOOXOAMMBI  3HAHUSA, YMEHMs U BIaJeHUs,
c(OpMHPOBAHHBIE B XOJE HW3YYEHHUS CIEAYIOMIMX JIUCHUIUIMH M TPOXOXKICHHUS MPAKTHUK:
«Teopuss BEpOATHOCTEH W CIy4YalHBIX IIpOLECCOB», «Teopus aaropuTMOB M CIOXKHOCTU
BBIYUCIICHUI», «MarteMaTnueckas Jorukay, «Teopus rpadosy, «MHpopMaTuKa», «AHTIHHCKHMA
A3BIKY.

B pesynbraTe OCBOCHHMS AWCHUILUTUHBI (POPMHUPYIOTCS 3HAHUS, YMEHHUS W BIIAJCHUS,
HEOOXOAUMBIE AN U3Y4YCHMs] CHENYIOUX JUCHMIUIMH W IPOXOXKIEHUS  IPAKTHK:
WuTemiekTyanbHble poOOThI, IPEAAUIUIOMHAS TPAKTUKA.

2. CTpyKTYpa JUCUMILIIUHBI
CTpyKTypa TUCHUIIMHBI 1J151 04HOH (pOopMBbI 00yUeHUs1

O0mas TpynoEMKOCTh AUCIUIUTHHBI COCTABISET 3 3.€., 108 4., B ToM umcne koHTaKkTHas paboTa
oOyuaromuxcs ¢ npenogasareiieM 30 4., camocTosTenbHas padoTa 00yJaromuxcs 78 .

Buzsl yaeOHOM paboThI DopmsI
(B uacax) TEKYIIETO
KonraktHas w
s \ KOHTPOJIS
Ne Paznen s Z E % yCIIEBAEMOCTH,
/1 | JUCHUILIMHBL/ TEMBI o %53’ w| &5« ;E % g dopma
é‘ = s = E é E X s 5 'Q| MPOMEKyTOYHOM
% % % é § ch; § é § % g arTecTalnyu (1o
Ol |0 | Eo| SHo|E & | O g cemecmpan)
1 Brenenue Bl 2 |1 3 12 OrneHka
CCHCOPHKY BBITIOJTHCHWSI
MPAKTHYECKHUX
3aJaHuN
2 [Tpocteie n 2 |1 3 12 | Onenka
KOMIUIEKCHBIE BBITIOJTHEHUS
TATYNKH MPAKTUICCKHIX
3aJlaHu i
3 TexHuueckoe 2 |2 3 12 | Ouenka
3peHue. BBITIOJTHEHUS
bazoBbie 3amauu u MPAKTHICCKHIX
METOIbI 3aJlaHuN
Kontponbhas
pabota
4 Texanueckoe 2 |4 3 14 | Ouenxka
3peHue. BBITIOJTHEHUS
CpaBHeHue MPAaKTHYECKUX
n300pakeHU I 3aJaHuN
5 TexHnueckoe 2 |2 3 14 | Ouenka
3penue. OOydeHue BBITIOJTHCHUS
KacKaJoB 3aJJaHuH 10
MOJICTTUPOBAHUIO
6 Opuenranmonusie | 2 | 2 3 14 KontponbHas
CEHCOPHI U3a1auu pabota -




cobeceoBanue
Htorosas 2 3a4eT ¢ OLIEHKOH
aTTecTalus
HATOTO 12 18 78

3. Coaep:xkanue JUCHUINIMHBI

Nen/t | HammenoBanue Coneprxanue paszena
pazziena ITUCUMILUIMHBI

1 Beenenue B | Tumbl CEHCOPOB B CEHCOPHOM MmojcucTeMe podoTa.
CEHCOPUKY. 3anauricencopHoi nHGopmaruu. Ou3nueckre OCHOBBHI.

[Ipumep - ynbrpa3Byk. ¥Y3-nokaiusi.

2 IIpocTeie U | JlaT4uKu ABMIKEHUS: aHAJIOTOBBIN, ITU(GPOBOM. DHKOIED.
KOMILJIEKCHBIE JlaTunky BHEIIHEHN cpezpbl: BOJBI U METalIa.

JaTYUKU. Merautonckarenu. JlaTuuk 3amaxa.
Tennosuzop. Komnac.

3 Texnunueckoe 3penne. | OOpaboTka Gporo/Buneon3odpaxkenus. OOImIME TPUHIIHIIBL.
bazoBeie  3amaun W | JloKalbHBIC OIEPATOPHI, BHIICICHUE KOHTYPA.

METO/BL. Boiaenenue reomerpudeckux Gpuryp Ha n300pakeHHUU.
IIpeoOpa3zoBanne Xada. Pacno3HaBaHue mNpSIMBIX JTHHUH,
KpYTOB.

4 TexHnueckoe 3peHue. | Meronbl cpaBHEHUS 1O KIIIOYEBBIM ToukaM (features
CpaBHeHue matching).Beigenenue Kit04YeBbIX TOUYCK, TECKPUIITOPOB,
U300paXKeHHIH. CpaBHEHUE.

Meroast SURF, SIFT u ux coBpeMeHHbIC MOAUDUKAITIH.
[IpeumyiiecTBa 1 HEAOCTATKU 3TUX METO/IOB.
Hcnosib30BaHne B HABUTALIUH.

5 Texnuueckoe 3penue. | IIpumenenue kackagoB Xaapa Ui paclio3HaBaHUs JIUL,
OOy4deHue KacKaJloB. 3HAKOB M JPYTUX OOBEKTOB.

6 OpueHTalnOHHbIE Wnes unepuumanbHON HaBUTaLMU: MUHU-TUPOCKOII,
CEHCOPBI U 3aJa4H. aKceJIepoMeTp, HHKIMHOMET.

3amaun OpHEHTAllMM — CYMCJICHHWE IYyTH, BBIOOp MaplipyTa,
KOHTPOJIb MapuIpyTa.

4. Oo6pa3oBaTe/ibHble TEXHOJOTHHU
B naHHOM qucHUIUIMHE UCTIONB3YIOTCA ClIEAYIOUIMe HH(POPMAIIMOHHbBIE TEXHOJIOTHH.

e [lpenonaBarenb WK MOATOTOBUBIINN JTOKIAJ (MM KpaTKoe COOOLIEHUE) CTYAEHT MOTYT
IIPECTaBUTh U3y4aeMblil MaTEpPHUAJI IIOCPEACTBOM JIEMOHCTPALUU IPE3EHTALINN.

e (OOpameHuss K IMpeAcCTaBICHHbIM B ceTH VIHTepHeT-pecypcaM MO MOJEIUPOBAHUIO
POOOTOTEXHUYECKUX CUCTEM U CPEICTBAM MOJAETUPOBAHHUS.

e DIIeKTpOHHasl IMo4uTa U Jpyrue cpeacrtBa VHTEpHET HCHOIB3yeTcs CTyIEHTaMH JUIs
OOIIIEHUS C MPEero1aBaTeNeM.

5. OueHka NJIAHUPYeMBbIX Pe3yJIbTATOB 00y4YeHHUs!
5.1. Cucrema orieHUBaHUA

dopmMa KOHTPOJIA Makc. KoJM4ecTBO 0a/1J10B
3a oauny|Bcero
padorty

Texymuii KOHTPOJIb:
- onpoc 5 6annos 30 b6annos




- yuacmue 8 OUCKYCCUU HA ceMunape |5 6annog 10 6annos
- KoHmpoavHas paboma (memwt 1-3) 10 b6annos 10 b6annos
- KoHmpoavHas paboma (memwl 4-5) 10 6annos |10 6annos
[TpomMexyTodHast aTTecTalus 40 6annos
9K3aMeH
Hroro 3a cemectp (Qucyuniuny) 100 6annos

9K3aMCH

[Tonmy4yeHHBI COBOKYNHBIA pe3yjbTaT KOHBEPTHUPYETCS B TPAJULMOHHYIO LKAy OLIEHOK U B
IIKATy OICHOK EBpomeiickoil cucTeMbl TiepeHoca W HakoruieHus: kpeautoB (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBUU C TaOIUIICH:

100-6anbraz TpaauunoHHas 1mKana Wiara
mIKaga ECTS
95-100 A
8304 OTJIMYHO B
68 — 82 XOpOIIIO 3a4TEHO C
56 — 67 D
5055 YJIOBJIETBOPUTEIBHO E
20— 49 FX
HEYOBJIETBOPUTEIILHO HE 3aUTEHO
0-19 F
5.2 Kputepun BBICTaBICHHS OLIEHKHU TI0 JUCITUTIINHE
Banasl/ Ouenka no | Kpurepun ounenku pe3yJbTatoB 00y4deHHMs 110
kana AUCUHMILINHE AUCLHMILIAHE
ECTS
100-83/ «OTIIUYHOY/ BrictaBisiercs oOydaromeMmycsi, €cid OH TIy0oko U
A,B «3a4TEHO MPOYHO  YCBOWJI TEOPETUYECKUH U  MNPAaKTUYECKUH
(oTsIn4HO)»/ MaTepHuall, MOXKET MPOJIEMOHCTPUPOBATh ATO Ha 3aHATHUIX
«3aYTCHO U B X0JI€ TIPOMEXYTOYHOH aTTECTAIlNH.
OOyuaronuiics HMCUEpIBIBAONIE U JIOTMYECKH CTPOMHO
u3NaraeT y4yeOHbI MaTepual, yMeeT YBS3bIBATh TEOPHIO C
NIPAKTUKOM,  CHpaBiISeTCs C  pELICHHEM 3a1a4
poeCCHOHATTFHON HAIPABIEHHOCTH BBICOKOTO YPOBHS
CIIO)KHOCTH,  HpPaBUIbHO  OOOCHOBBIBAET  NPUHSATHIE
peIeHHS.
CBobonHO OpUEHTHpYETCA B yueOHOi u
npoheCCHOHATTLHOMN JINTEPATYPE.
OreHKa 1o AMCIUIUIMHE BBICTABISIFOTCS 00ydJaromeMycs ¢
y4€TOM  pPE3yJIbTaTOB  TEKyLUEd M  IIPOMEKYTOUHOH
aTTeCTAIIHH.
Komnerennuu,  3akpervi€éHHble 32  JUCLUIUIMHOM,
c(OpMUPOBAHBI HA YPOBHE — «BBICOKUI».
82-68/ «XOPOIIO»/ BrictaBnsiercss  oOydwaromemycsi, €ClId  OH  3Haer
C «3a4TEHO TEOPETHUYECKUN M TNPAKTHUYECKUI Marepuai, rpaMOTHO U
(xopo10)»/ [0 CYIIECTBY H3JIaraeT €ro Ha 3aHATUAX U B XOJe
«3aYTEHO» MIPOMEKYTOUHOM aTTECTAINH, HE JTOMYCKasi CYIECTBEHHBIX
HETOYHOCTEH.
OOyyvaromuiics NpPaBUIBHO NPHUMEHSET TEOPETUUYECKHE




MIOJIOKEHUS NP PEIICHMHM  IPAKTHUYECKHX  3a7ad
npoeCCUOHATLHON  HAINpPaBIEHHOCTH pPa3HOTO YPOBHS
CJIO’KHOCTH, BJIaIeET HEOOXOIUMBIMH JUISl 3TOTO HaBBIKAMU
U IIpUEMaMU.

JIOCTaTO4YHO XOpOILIO OpUEHTUPYETCd B Y4eOHOH u
npoeCCUOHATLHON JINTEPATYPE.

OrneHka N0 AMCLUUILIMHE BBICTABISIIOTCA O0ydaromeMycs ¢
y4€TOM  pe3yJbTaTOB TEKylIled M  IIPOMEKYTOUYHOH
aTTECTaLlUN.

Komnierennuu, 3aKpEIUIEHHBIE 32  JUCLUIUIMHOM,
c(OpMHPOBAHBI HA YPOBHE — «XOPOILUIIY.

67-50/ «yZIOBJIETBOPU- BricraBnsiercs oOyuaroneMycs, eciid OH 3HaeT Ha 0a30BOM
D,E TEJbHOY/ YPOBHE TEOPETHMYECKMM M IPAKTHUYECKHH Marepual,
«3a4TEHO JIOMYCKAeT OT/EJbHBIC OIMMOKM NMPH €ro HM3JI0KEHUH Ha
(ynoBnerBopu- 3aHATHAX U B XOJI€ IPOMEKYTOYHOU aTTECTALNH.
TEJBHO)»/ OOyuaromuiics UCHBITHIBAECT ONpEACIEHHbIE 3aTPYAHECHUS
«3a4TEHO» B NIPUMEHEHUM TEOPETUUYECKUX IMOJIOKEHUM NPU PELICHUU
MPAaKTUYECKHX 3a1a4 MPo(ecCHOHANTBHON HAIPaBICHHOCTH
CTaHIapTHOIO YPOBHS CJIO’KHOCTH, BIIAJICET
HEOOXOAUMBIMU JUIi 3TOro 0a30BBIMH HAaBBIKAMH U
MpUEMaMHU.
JIeMOHCTpUpYET JOCTAaTOYHBIM YpOBEHb 3HAHHS Yy4eOHOUH
JIUTEPATYypPHI 110 IUCLUIIIMHE.
OrneHka Mo AMCHUILIMHE BBICTABISIOTCS 00y4aromeMycs ¢
y4€TOM  pe3yJabTaToOB TEKyIIEd U  INPOMEKYTOYHON
aTTeCTalUu.
Komnerennuu,  3akpennéHHsle  3a  AMCLUIIIMHOM,
c(OPMHPOBAHBI HA YPOBHE — «IOCTATOUHBINY.
49-0/ «HeyJoBIeTBOpUTE | BricTaBiseTcst oOyuwatomiemycs, €cid OH HE 3HaeT Ha
F.FX JBHOY/ 0a30BOM YpPOBHE TEOPETUYECKUH U  TNPAKTUYECKUUN
HE 3a4TEHO MaTepuan, JAONyCKaeT TIpyOble OIIMOKM TpU  €ro

M3JI0KEHUM Ha 3aHATHAX M B XOJ€ IIPOMEKYTOUYHOH
aTTeCTaluu.

OOyuaromuiics HCIBITHIBAET CEPbE3HBIE 3aTPYAHEHHS B
IIPUMEHEHUH TEOPETUYECKUX IOJOKEHUN IPU PELICHUU
MPaKTUYECKUX 3a]1a4 Mpo(eccHOHAIbHON HAaPaBIEHHOCTU
CTaHIAPTHOIO  YpPOBHSA  CIIOXKHOCTH, HE  BIAICET
HEO0OXOIMMBIMHU ISl 3TOTO HaBBIKAMU U TIPUEMaMHU.
JleMoHCTpUpyeT  (parMeHTapHble  3HaHMS  y4eOHOM
JIUTEPaTypHl 110 AUCLUILIVHE.

OneHka Mo AMCUUIUIMHE BBICTABISIOTCS O0ydaromeMycs ¢
y4€TOM  PE3yJIbTATOB TEKyHIEH M  MPOMEXYTOUYHOU
aTTeCTaluu.

KomnereHun Ha ypoBHE «I0CTAaTOYHBINY, 3aKPETUIEHHBIE
3a AMCUUIUINHON, HE C(OPMHUPOBAHBI.

5.3. OueHouHble cpeacTBa (Marepuanbl) I TEKYIIErO KOHTPOJS  yCIIEBA€MOCTH,
MIPOMEKYTOUYHOM aTTECTAIIMH 00YYArOIIUXCS IO JUCIUILTHHE

®OOC mis mpoBeneHHs] MPOMEKYTOYHOW aTTeCTAIlMU IO TUCHUIIINHE COCTOWT W3 4

pasienos:




1 pasnen. IlepeueHb KOMITETEHIIMIA C yKa3aHMEM JTamoB UX (opMUpOBaHHS B Tpoliecce
OCBOEHUS 00pa30BaTeNbHOM MPOrpaMMBbl;

2 pazgen. OmnucaHue Mmokasaresiel U KpUTEpPUEB OLIEHWBAHUSA KOMIIETCHLUUN Ha Pa3UYHbBIX
sTamax ux (OpPMHUPOBAHWSI, OTTMCAHHUE IITKAT OI[CHUBAHWS;

3 pazgen. TumoBble KOHTPOJBHBIC 3aJaHWs] WM HWHBIE MaTepHalbl, HEOOXOIUMBIC IS
OLICHKM 3HaHUM, YMEHUH, HABBIKOB M (WJIM) OIbITA JIEATEIbHOCTH, XapaKTEPU3YIOUIUX ATAIlbl
(dbopMUPOBaHUS KOMITETEHITHI B MPOIIECCE OCBOSHUSI 00Pa30BaTEILHOM MPOTrPAMMBEI;

4 paznen. MeTtoauueckre MaTepHalbl, ONpEAENsIolrue MpOoLeIypbl OLECHUBAHUS 3HAHUM,
YMCHH, HABBIKOB W (WJIM) OIBITA JEATEIBHOCTH, XapaKTePU3YIOMIMX 3Tarbl (OPMHUPOBAHUS
KOMIIETECHIINH.

JUia  kxaxmoro pesyiapbrata OOy4eHHS 1O JUCHUIUIMHE (MOAYNIO) WIM TPAKTUKE
OTIPEICIISIOTCS TIOKA3aTeNId W KPUTCPUU OICHUBAHUS CHOPMHUPOBAHHOCTH KOMIIETEHIIMI Ha
pa3IMYHBIX dTanax ux (GOPMUPOBAHMUSI, IIKAIBI U MPOLIETYPhl OLICHUBAHUSI.

OneHoYHBIE CPEJICTBA, COOTBETCTBYIOIME KOHKPETHBIM 3TanaM (OpMUPOBAHUS KOMITETEHIUI

Kon Onucanue 3TanoB
KoMIIeTe HaunmMeHoBaHMe OLIEHOYHBIX CPEICTB
(hopMupoOBaHUS KOMIIETEHIIUH
HIIUH
e 3HaThb:
OCHOBHBIE  TIOHSTHUS B
obacTu CEHCOPUKH
MHTEJUIEKTYalTbHBIX
poOOTOB;
® OCHOBHBIE PUMEPBI
TOCTPOCHUS  CEHCOPHBIX | o
CUCTEM TecpTH
WHTEJUIEKTYaTbHBIX .
] Y Brimmonnenue MIPAKTHYECKHUX 3a/laHuit
po0OTOB; Jauer
® OCHOBHEIC METO/TBI
MPOrPaMMHUPOBAHUS
poOOTOB;
® OCHOBHbIE AIIEMEHTBI
TEOpUH
OK-2, P
WHTEJUIEKTYaTbHBIX
OIIK-7, N
TOB.
TK-26 P
e VYMeTh: YCTaHaBIMBATh
MPOrpaMMy
MOJIETTUPOBaHUsl POOOTOB
Ha mnpumepe ROS wnmm | Beimonnenue MPAKTUYECKHUX 3aaHui
Gazebo; KonTponbHas pabora 1
® peliarh TUIIOBBIE 3aJaud | 3a4eT
M0 MPOTPAMMHPOBAHUIO H
MOJIETUPOBAHUIO POOOTOB
Baaaers:
! AKTHBHOCT,  pabOTBI Ha  CEMHHAPCKUX
® OCHOBHBIMH 3JIEMCHTAMH
TIpaBJICHUS POOOTAMU; SAMATHAX
yrp p 6 ’ Bremonnenue MPAKTHYECKHUX 3a/laHui
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porpaMmax 3auer
MOJICIIMPOBAHUS POOOTOB




KonTpouabsnas padora 1

CeHcopsl poOOTOB - pU3HUECKUE TPUHITUIBI PA0O0THI, KJIacCHUUKAIUs, TPHUMEPHI.
[TonsiTHE O cUCTEMAaX TEXHUYECKOIO 3peHHus. JIoKanbHbIe onepaTopsl Hal MaTpuLEen
SpKoCTH HanpuMmepe Orneparopa BbACIECHUS KOHTYPa «CKadyKa I'paJMeHTa IPKOCTHU.
MeTo/ BbIJIeI€HHS LIBETOKOHTPACTHON MOJIOCHI

n300pakeHNH.3a/1a4 MHOTOJTY4YEBOH MEJICHTalluH.

JlanbHOMEpHBIE cCUCTEMBL. MaTpula JaJbHOCTEN, €€ UCII0JIb30BaHUE IS
TUTAHUPOBAHUSABIKCHUS POO0Ta. MeTo/ BBIJCIICHUS TPETSATCTBUN IO

HOPMAaJISIM K TIOBEPXHOCTH.

[TpuHnum paboThl CUCTEMBI TEXHUYECKOTO ciyxa. AHanu3 3aaa4 jist CTC.

NuaauBuayaabHbIA MPOEKT:

COopka HeCI0XKHOM AIMEKTPOHHOMN TUIATHI CHCTEMbI HABUTAIIUU MOOMIIBHOTO pOOOTa.

&

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

KOHTpO.]'[l)HLIe BOIIPOCHI K 3a4Y€TYy

CeHcopbl  po0OOTOB - (u3HUECKHE TNPUHLUIBI PadOTHI, KiacCUPUKALINS,
IPUMEPHI.

[TonATHE O cHCTEMax TEXHHYECKOro 3peHHs. JIOKalbHBIE OmepaTropbl Ha
MmaTpullel spkocTu Ha npumepe Ormeparopa BbAEICHHUS KOHTYypa «CKauka
rpaJleHTa SPKOCTH.

Merton BblJIe/IeHUS LIBETOKOHTPACTHOMN MOJI0CHI H300PaKEHUH.

3ajaun MHOTOJTy4€BOM TEJICHT AN,

JlanbHOMEpHBIE cUCTeMbl. MaTpuna JAanbHOCTEH, €€ HCIOJIb30BaHUE IS
IUTAHUPOBAHMS JBMKCHUST poOoTa. MeToA BBIIENEHUS TPEMSTCTBUH 110
HOpMaJISIM K TIOBEPXHOCTH.

[TpunHumn paboThl CUCTEMBI TEXHUYECKOTO ciayxa. AHanu3 3anad juist CTC.
OcCOo0eHHOCTH paclpOCTpaHEHHUsT aKyCTHMUECKHX BOJH: peBepOeparusi, IIyMbl,
3aTyxaHWe, aKyCcTH4ecKas TeHb. AKyCTHYecKas TMeJjeHranus (JrydeBoe
npuOIIMKEHuE).

OCHOBHBIE NTOHATHS U YpaBHEHUs HEPA3pBIBHOCTH, Jijiepa) B 3a7a4e JABHKCHHS
U/ICTBHOTO ra3a. AKYCTHYECKOe-TIpUOIMKEHHE.

[Taccu po6oTa, o0mIMe NOHATHUS: IBUTATENb, PEAYKTOP, 1aTUUK, TIPUBOI.
[TonsiTrie 00 MEKTPOHHBIX YCTPOICTBaX pOOOTOB.

COopka HECI0KHOM 7EKTPOHHON IIATHI.

DKCHEpUMEHT ¢ pOOOTOM.

[ToaroroBka, coop 1 06paboTKa JTaHHBIX.

[TonsiTue 06 7eMEHTaX CTaTUCTUKH, Tpaduueckas oopadboTka.

CeHcopuKa KBaJIpOKONTEPOB.

3peHue, JanbHOMEPHI.

Metoauka poBeeHUs HKCIIEPUMEHTA.

DJIEeKTPOIBUTATENb TIOCTOSHHOTO TOKA C IOCTOSHHBIMH MarHuTaMu. [lonHble u
COKpAIlleHHbIE YpaBHEHUS IBM)KEHUS. AHAJIUTHUECKOE pEIIeHUe, MOHATHE 00
YCTaHOBHBIINXCS PEeXKHMaX, O TyCKOBOM TOKE.

KavecTBeHnHOe HccieioBaHNe ABUKEHUS (BPAILlEHUs) U CBOWCTB ABUraTedIs.
IlonsstTme o  pexume  ynpasinenus IIMUM.  JIByxuntepBasibHas  u
YeThIpEeXUHTEepBAIbHAS MO/IEJIH. AHanuTH4ecKOe peleHue JUIst
IByXUHTEepBaIbHONW Mozenu 1M,

3aaua o ABMKEHHH KoJieca Ha TUIOCKOCTH ¢ TpeHueM. JInHelHbIi pa3roH kojeca
MOCTOSIHHBIM MOMEHTOM. OCHOBHBIE CBOICTBA.



6. YueOHO-MeTOAUYeCKOe U MH(OPMAIITUOHHOE 00ecredyeHue U CIUTIIUHbI

6.1. Crnucok UCTOYHHMKOB U JUTEPATYpPhI
a) OcHoBHas JUTEpPaTypa

1. A. C. IOmenko. Ynpapinenue poOOTaMHu C UCIOIb30BAHUEM HEUYETKOW JIOTHKH:
cocrosiHue u mpobnemsl. / HoBoctu mckyccrBeHHoro unrtemiekra. — 2006. —
Nel.

2. A. C. IOmenko. MHTEMIEKTYya IbHOE IUIAHUPOBAHKE B ICATEILHOCTH poOOTOB. //
Mexatponuka. — 2005. — Ne3. — ¢.5-18.

3. BoiiroBuu, U. JI. VHTEMWIEKTYyanpHbIe CEHCOPHI : ydeOHOoe mocobue / WM. JI.
Botitouu, B. M. KopcyHnckuii. — 2-e u3n. — Mocksa : UHTYUT, 2016. —
1164 c. — ISBN 978-5-9963-0124-9. — Texkct : snekrponnsiid // Jlaup :
AIIEKTPOHHO-OUOIHOTEUHAS cUcTeMa. — URL:
https://e.lanbook.com/book/100608.

4. T'ypo B.B. MukporpoieccopHble cucteMbl: YueOHoe mnocobue. - Mockaa:
00O "Hayuno-uznarensckuii uentp MH®PA-M", 2016. - 336 c. - ISBN 978-5-
16-009950-7
http://znanium.com/bookread2.php?book=462986

0) lonoJiIHUTeIbHAS JIUTEPATypa
1. Thomas Breuer, Geovanny R. Giorgana Macedo, Ronny Hartanto, Nico
Hochgeschwender, Dirk Holz,Frederik Hegger, Zha Jin, Christian Miiller, Jan
2. Paulus and Michael Reckhaus, et al. Johnny: An Autonomous Service Robot for
DomesticEnvironments. // Journal of intelligent & robotic systems. Volume 66,
Numbers 1-2.
3. Tlarpymesa T.H. Cencopuka. CoBpeMeHHbIC TEXHOJIOTHH MHKPO- H
HAHOAJIEKTpOHUKHU: Y4yeOHoe nocobue - M.: HUL] MH®PA-M; KpacHosipck: Cubupckuit
denep. yu-T, 2014.- 260 c.: 60x90 1/16. - (Bricuiee o6pazosanue). (1) ISBN 978-5-16-
006376-8 http://znanium.com/bookread2.php?book=374604

B) Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEIeKOMMYHUKANMOHHOH ceTu '"'UHTepHer",
HEeOO0XOAUMBIX /1J151 OCBOEHMS IH CHUTLITUHBI

1. https://ru.wikipedia.org/wiki/MoOUIbHBI pOOOTOTEXHUYECKUN KOMILJIEKC

2. http://lwww.ras.ru/news/shownews.aspx?id=f5c75bcf-2fa5-40e6-b067-4492f0c5ab22
3. http://postnauka.ru/video/34424

4. http://www.prorobot.ru/13/zrenie-robotov.php

5. http://neuronus.com/stat.html

6. https://ru.wikipedia.org/wiki/MIlckyCCTBEHHBI HMHTEIJIEKT

7. https://ru.wikipedia.org/wiki/MHoroarenTHas_cucrema

6.2 Ilepeuens B/l u UCC

Ner HaunmenoBauue
/Tt

1 | MexnayHapoausie pedepaTuBHble HaykKomeTpudeckue b/, mocTymHbie B paMkax
HalMOHAILHOM nmoanucku B 2019 r.

Web of Science

Scopus

2 | Ilpodeccuonanbubie momHOTEeKCTOBBIE B/], MOCTymHBIE B paMKax HAaIlMOHAIBHOM



http://znanium.com/bookread2.php?book=462986
http://znanium.com/bookread2.php?book=374604
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%B0%D0%B3%D0%B5%D0%BD%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0

nonmucku B 2019 r.

Kypuaner Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals

XKypuansr Taylor and Francis

3 | [Ipodeccuonanbubie noaHoTeKcTOBBIE B/

JSTOR
W3 nanus mo oOIIeCTBEHHBIM U TYMaHUTAPHBIM HAyKaM
OnekTpoHHas oubimoreka Grebennikon.ru

4 | KoMnploTepHbIE CLIPABOYHBIE IIPABOBBIE CHCTEMBI

Koncynsrant Ilmtoc,

I'apant

7. MaTepI/IaJIbHO-TeXHI/I‘{eCKOC odecrneyeHnue AUCHHUIIIIMHBI

3aHATHUS IPOBOJAATCS B KOMIIBIOTEPHOM Kilacce aya. 606, pacroiaoKeHHOM IO ajipecy
125993, Mockea, Muycckas na., 0. 6, cmp.3, B COOTBETCTBUU ¢ nipriioxkeHueM (Tabmuna 4)
paccmarpuBaemont OII.
DTOT KOMITBIOTEPHBIN KJIACC OCHAIIIECH
® JJOCTATOYHBIM KOJMYECTBOM OOBEIUHEHHBIX B JIOKAIBHYIO CETh pa00OYUX CTAHITUH,
® MeAMANPOCKTOPOM U IKPAHOM,
® MAapKEpHOM JOCKOW,
® MEJIOBOU JOCKOI.
B xitacce uMerOTCS BO3MOKHOCTH
® TOJKIIIOYEHHUS HOYTOYKa K MEAUANPOEKTOPY,
® OJIHOBPEMEHHOTO JOCTyMa B IHTEpHET /IS IPerio1aBaTeis U CTYICHTOB.

8. Obecnieuenue o00pa30BaTeJbHOr0 Tpomecca Jsi JHUIl € OrpaHUYEHHBIMHU
BO3MO’KHOCTSIMM 310POBbS 1 HHBAJIN/I0B

B X0[4€ peajindaiuu IUCHUIIIMHBI UCITOJIB3YIOTCA CICAYIOMIUEC TOIMOJIHUTCIILHBIC
METOJBI O6y‘-I€HI/I$[, TCKYHICTO KOHTPOJIA YCICBACMOCTH U HpOMe)I(yTOqHOﬁ aTTecrainuu
O6y‘laIOH_[I/IXC$I B 3aBUCHUMOCTH OT UX HHAUBUIYAJIbHBIX 0COOCHHOCTEI:

® IS CJETbIX U CITA00BUISIINX:

- JIeKIMH O(OPMIIAIOTCS B BUJE AJIEKTPOHHOTO JIOKYMEHTA, JIOCTYIHOTO C HOMOIIbIO
KOMIIBIOTEpA CO CTEIUATN3UPOBAHHBIM MPOTPAMMHBIM 00€CIICUeHUEM;

- INHUCBMCHHBIC 3aJaHHs BBIIIOJIHAIOTCA Ha KOMIIBIOTEPE CO CICHUATIU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM, T MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- obecrnieunBaeTCsl MHIWBUIyAIbHOE paBHOMEPHOE ocBerieHue He meHee 300 Jrokc;

- Q7S BBITIONHEHUS 3aJaHUsl TMPH HEOOXOJUMOCTH TMPEAOCTABISECTCS YBEITHYHUBAIOIICE
YCTPOMCTBO; BO3MOXKHO TaKKe UCII0JIb30BaHHE COOCTBEHHBIX YBETMUMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEIMUEHHBIM IPU(TOM;

- 9K3aMEH U 3a4€T MPOBOASATCS B YCTHOU (pOopMe MU BBIMOIHSIIOTCS B MUCbMEHHOM (hopMe Ha
KOMIIBIOTEPE.

® IS TNIYXUX U cIa0O0CIbIIIaIX:

- Jekuuu Oo(OpMIISIOTCS B BHUJIE JJIEKTPOHHOTO JOKYMEHTa, JUOO0 TPeaoCTaBIseTCs
3BYKOYCHJIMBAIOIIIAs anmaparypa HHANBUIYaTLHOTO TTOJIH30BAHNUS,



- MUCHbMEHHBIE 3aJJaHUs BBITIOJIHAIOTCS Ha KOMIIBIOTEpE B MUCHbMEHHOM (hopMme;

- 9K3aMeH M 3a4éT MNpOBOAATCA B NHUCbMEHHOW (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TeCTUPOBAHMUS.

® I JIUI] C HApyLIEHUAMHU OIIOPHO-ABUIaTEeILHOTO anmapara:

- JeKIUH O(OPMISIIOTCS B BHJE AJIEKTPOHHOIO JOKYMEHTa, JOCTYHHOI'O C IOMOIIBIO
KOMIIbIOTEpA CO CHELMATM3UPOBAHHBIM IIPOrPAMMHBIM 00€CIICUEHUEM;

- TMCbMEHHBIE 3a/laHusl BBIIIOJIHAIOTCS HA KOMIIBIOTEPE CO CHELHATIU3UPOBAHHBIM
IIPOrpaMMHBIM 00€CIIEUCHUEM;

- 9K3aMeH M 3a4€T MPOBOAATCS B YCTHON (hOpMeE MUIIH BBITIOIHSIOTCSA B TUCHbMEHHOU (hopMme Ha
KOMIIBIOTEPE.

[Ipy HEOOXOIUMOCTH NPEIYyCMATPUBACTCS YBEIMUYCHHE BPEMEHU [UIS TOJATOTOBKU
OTBETA.

[Ipouenypa  mpoBeneHHs  IPOMEXKYTOUHOM — arrecTaluu  JUIsl  O0ydarommxcs
YCTAQHABJIMBAaETCSI C Y4€TOM HX HMHIMBUAYAJIBHBIX ICUXO(U3MYECKHX OCOOEHHOCTEH.
[TpoMexyTouHast aTTeCTalus MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

IIpu npoBeneHUH MpOLEAYpPbl OLEHUBAHUS PE3yJbTaTOB OOyUeHHs IpeaycMaTpUBAeTCs
UCTIOJIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C HHIUBUAYAJIbHBIMHU
0COOEHHOCTSAMH O0ydYaroIuxcs. DTH CPeJICTBA MOTYT ObITh IPEJOCTaBIIEHbl YHHUBEPCHUTETOM,
WJIM MOTYT UCII0JIb30BaThCs COOCTBEHHbIE TEXHUUECKHUE CPENICTBA.

[IpoBenenue mpoueaypbl OLEHMBAHUS  PE3YJIbTaTOB OOyYeHHUs JIOIyCKaeTrcs ¢
MCIIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHM.

ObecnieunBaeTcs 10CTyl K MHGOPMAlMOHHBIM U OUOIHOrpadUyecKuM pecypcam B CETH
WuaTepHer st Kaxkaoro oOydaromierocs B ¢GopMmax, aZanTHPOBAHHBIX K OTPaHUYCHUSM HX
3JI0POBbsI U BOCHIPUATHUS MH(DOpMAIUK:

® IS CJENbIX U CIIa00BUASIINX:

- B ICYaTHON (pOpMe yBEITUUYEHHBIM HIPUPTOM;
- B (hopme 31EKTPOHHOTO TOKYMEHTA;

- B popme ayauodaiina.

® Ui TIyXUX U cl1a0O0CIbIIIAIINX:

- B IeyaTHOH popme;

- B (hopme 371eKTPOHHOTO TOKYMEHTA.

® s 00Y4YaIOUIMXCS C HApyIIEHUSIMU OTIOPHO-/IBUTATEJILHOTO arnnapaTta:
- B Ie4aTHoM (opme;

- B (hOpMe IIIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina.

VYyeOHble ayAUTOPUH Ul BCEX BUAOB KOHTAKTHOW M CaMOCTOATENbHON paOoThl, HaydHas
O0uOIMOTEeKa W MHBIE NOMEUICHUs NIl O0y4YeHHs] OCHAIIEHbI CIelHaIbHbIM 000py/JI0BaHUEM U
y4eOHBIMU MECTaMHU C TEXHUYECKMMHU CPEACTBAMHU O0YUEHUSI:

® JUIS CJIENBIX U CI1a00BUISIINX:

- YCTPOMCTBOM Uil CKaHUPOBaHMs U uTeHus ¢ kamepoir SARA CE;

- mucrieeM bpaiinst PAC Mate 20;

- npuntepoM bpaitns EmBraille ViewPlus;

® Ui TIyXUX U CIa0O0CIbIIIAIINX:

- aBTOMATHU3MPOBAaHHBIM pPA0OYMM MECTOM JUIs JIIOJEH C HapylIeHHeM cliyxa |
¢J1a00CIIBIIIAIINX;

- AKyCTUYECKHH YCUIIMTENb U KOJIOHKH;

® i 00y4aroluXCcs ¢ HapyIIEHUSIMH OIIOPHO-/IBUTATEIILHOTO arapara:
- IEPEABIKHBIMU, PETYIUPYEMbIMH 3proHoMuueckumu napramu CH-1,
- KOMITBIOTEPHOM TEXHUKOMU CO CIIeUaTbHBIM IPOrPaMMHBIM 00€CIIEUEHUEM.



9. MeToau4eckue MaTepuaJbl

9.1. [Inanbl cEeMUHAPCKUX 3aHATUN

Tema 1. (3 4.) BBenneHne B CEHCOPUKY

L]env 3ansamuii: yCBOUTH OCHOBHBIE MOHSATHUS CEHCOPUKH.
®dopma npoBeAeHUS —
o0cyxaenue, onpoc.Bonpocst
JU1s1 OOCYKJICHUS:
Yro Takoe ceHcopuka poooToB?

Kakue BUIBI CEHCOPOB UCIOIB3YIOTCS B POOOTOTEXHUKH?

KOHTpOJIBHBIC BOIIPOCHI:

1. Yto Takoe ceHcopuka poOOTOB.
Bunael cencopos.
[Tprmepsl ceHCOPOB HA U3BECTHBIX pOOOTAX.

Mo

[TepBble 3xcIepUMEHTHI. Y 3-1anbHOMED, €ro ocodeHHocTH. Mcnonb3oBanue B
KadecTBeOamrepa 6€301MacHOCTH.

CIHCOK HCTOYHHUKOB U JIMTCPATYPBhI:

1. W. BoiiroBuy, B. Kopcynckuii. UnTennekryansubie cencopbl. M.: bunom.
JlaGoparopussHanuii, Cepusi: OcHOBBI HHPOpMAIMOHHBIX TexHonoruii. 2009
r., 624 c1p.

2. A. C. IOmenko. YnpasieHue poooTaMH ¢ UCIIOJIb30BaHUEM HEUETKOM
JIOTUKHU: COCTOSIHUE U TIpo0OIieMbl. // HOBOCTH MCKYCCTBEHHOTO
unteuiekta. — 2006. — Nel.

3. A. C. IOmenko. MHTeIEKTYyaIbHOE TUNIAHKPOBAHUE B ICATCILHOCTH pOOOTOB. //
Mexatponuka. — 2005. — Ne3. — ¢.5-18.

4. Typos B.B. MukpornpoleccopHbie cucteMmsl: ¥Y4eOHoe nocobue. - Mocksa:

00O "Hayuno-uznarensckuii ieatp MHO®PA-M", 2016. - 336 c. - ISBN 978-
5-16-009950-7http://znanium.com/bookread2.php?book=462986

MaTCpI/IaJILHO'TeXHI/I‘ICCKOG oOecrieueHne 3aHITHA: aKaJICMHUYCCKas ayIuTOpHU:l.

Tema 2. (3 u.) [IpocTbie 1 KOMITIEKCHBIE TATYUKH

L]env 3ansamuii: y3HaTh O MPOCTHIX U KOMIUIEKCHBIX TaTYMKAX U UX OTIIMYHUSX.
®dopma mpoBeCHUS —
oOcyxnenue, onpoc.Bonpocst
JU1s1 OOCYKJICHUST:

I'ne MPUMCHAIOTCS NPOCTHIC 1 KOMIIJICKCHEBIC I[aT‘-II/IKI/I?



http://znanium.com/bookread2.php?book=462986

KoHTpoJIbHBIE BOIIPOCHL:

1. Yewm orimmuyaroTcs MMPOCTBIC OT KOMINJICKCHBIX JaTYUKOB.
HpI/IMeHeHI/Ie IMPOCTBIX U KOMIIJICKCHBIX JTaTYUKOB.

CrucoK HCTOYHHUKOB U JINTEPATYPHI:
1. W. BoiitoBuu, B. KopcyHnckuii. IHTemiekTyanbable ceHcopbl. M.: bunowm.
JlaboparopussHanuii, Cepusi: OcHOBBI HHPOpMALUMOHHBIX TexHonorui. 2009

r., 624 cTp.

2. A. C. IOmenko. YnpasieHue poO0TaMH ¢ UCIIOIb30BaHUEM HEUETKOM
JIOTUKHU: COCTOSIHUE U TIpoOIieMbl. // HOBOCTH MCKYCCTBEHHOTO
untesuiekta. — 2006. — Nel.

3. A. C. IOmenko. MuTemiekTyaapHOE TUITAHUPOBAHUE B JICATEILHOCTH
pobotoB. //MexaTtponuka. — 2005. — Ne3. — ¢.5-18.
4. Tlarpymesa T.H. Cencopuka. CoBpeMeHHbIE TEXHOJIOTUU MUKPO-

HAHOAJIEKTPOHUKH: YueOHoe nmocodue - M.: HUL] MTHO®PA-M; Kpachosipck:
Cubupckuii gpenep. yu-t, 2014.

- 260 c.: 60x90 1/16. - (Bsiciee oopazosanue). (1) ISBN 978-5-16-006376-8
http://znanium.com/bookread2.php?book=374604

MaTepI/IaJIBHO-TGXHI/I'-ICCKOG oOecrecucHHE 3aHITHSA: AKaJICMHUYCCKas ayJuTOpPUs.

Tema 3. (3 u.) Texuuueckoe 3peHue. ba3oBbie 3a1a4n U METOBI

L]env 3anamuii: TO3HAKOMUTBCS C OCHOBAMH TEXHUYECKOTO 3PEHUS.
®dopma npoBeaeHUs —
oOcyxnenue, onpoc.Bonpocst
JUIsL OOCYXKJIEHUS:
Ha uem ocHOBaHO TeXHUYECKOE 3peHue?
KoHTpoJIbHBIE BOITPOCHL:

bazoBbIe 331a4M TEXHHYECKOTO 3PECHUSI.

OCHOBHBIE METO/Ibl TEXHUYECKOT'O 3PEHHUS.

Cucrema TB-kamepsl Kak ceHCOp.

Hcnoms3zoBanue oubnmmorexkn OpenCV st paboThI ¢ BUICOKAMEPOIA.

o

CIHCOK HCTOYHHUKOB U JIMTCPATYPHI:

1. W. BoitroBuu, B. Kopcynckuii. UnTennexryanbhble ceHcopbl. M.: bunowm.
JlaGopatopus 3nanuii, Cepus: OCHOBBI HH(POPMAIIMOHHBIX TEXHOJIOTHH.
2009 r., 624ctp.

2. T'ypor B.B. MukpomnporieccopHbie CHCTEMBI: YUeOHOe mocooue. -

Mocksa: OOO"Hayuno-uznarenbckuii nieatp MHO®PA-M", 2016. - 336



http://znanium.com/bookread2.php?book=374604

c. - ISBN
978-5-16-0099507 http://znanium.com/bookread2.php?book=462986

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHON cetu «HTepHEeT»:
1. http://opencv.org/

MaTepI/IaJ'IBHO-TCXHI/I‘l€CKOC obecreyeHue 3aHATHA: AKaI[eMI/I‘ICCKaH AyIAUTOPHA.

Tema 4. (3 4.) Texuuueckoe 3penne. CpaBHEHHE U300pAKCHH.

Lenv 3anamuil: TO3HAKOMUTB CO CIIOCOOAMH CPaBHEHUS N300PAKEHHA.
®opma mpoBeleHUST — OOCYXKIEHHE, H3yuyeHUE [OKyMEHTalluu, IpakTuyeckas paborta ¢
CUCTEMOM Ha KOMIIbIOTEPE, pa3pad0TKa MHAMBUAYAIBHOIO IIPOEKTA.

Bonpocsr 11t 06cyxnenus:
Kak M0>XHO cpaBHHBATh /1Ba
n3o0paxkeHus1? KoHTposibHBIS
BOITPOCHI:
1. 3apaun. MatemaTrueckue MOJIEIU CPaBHEHUS
n300paxeHnit ClIMCOKUCTOYHUKOB M JIUTEPATYPHI:

1. N. BoiitoBuy, B. Kopcynckuii. UnTennexryanbHble ceHCopbl. M.: BuHoM.
JlaGoparopussHanuii, Cepusi: OcHOBBI HHPOpMAMOHHBIX TexHonorui. 2009
r., 624 ctp.

MarepuaabHO-TEXHHUECKOE OOECIICUYCHUE 3aHSTHS: AxkaneMudeckas ayJuTOpus,
BHJICOITPOEKTOP, HOYTOYK.

Tema 5. (3 u.) Texunueckoe 3penue. O0yueHne Kackai0B

L]env 3auamuii: y3HaTh O KaCKa/lax U UX UCIOJIb30BAHUU JUISl paclio3HaBaHUs OOBEKTOB.
dopma npoBeIeHus —
o0cyxaenue, onpoc.Bornpocst
JU1s1 OOCY>KJICHUS:

Kak o0Opasen MokeT momMo4b B pacro3HaBaHUU oOpaza’?

KoHTpoJIbHBIE BOITPOCHL:

1. PacnosznaBanue no o6pasiy. Kackanger Xaapa.
2. OOyueHune kKackaja Ha OCHOBE Habopa oOpasIoB.
3. Hcnonp3oBaHue 00y4eHHOTO Kackajia AJis paclo3HaBaHUs OObEKTOB.

CIHCOK HCTOYHHUKOB U JIMTCPATYPHI:

5. W. Boiitouu, B. Kopcynckuii. UaTemiekTyanbable ceHCopbl. M.: bunowm.
JlaGopatopusasHanuii, Cepusi: OcHOBBI HHPOpPMALMOHHBIX TexHonorui. 2009
r., 624 cTp.

6. A. C. IOmenko. YnpasieHue podoTaMH ¢ UCIIOJIb30BaHUEM HEUETKOM
JIOTUKHU: COCTOSIHUE U TpoOIieMbl. // HOBOCTH MCKYCCTBEHHOTO



http://znanium.com/bookread2.php?book=462986
http://opencv.org/

unureuiekra. — 2006. — Nel.

7. A. C. IOmenko. UHTen1ekTyanbHOE IUIAHUPOBAHKE B JEATEIILHOCTH
po6otoB. //Mexarponuka. — 2005. — Ne3. — ¢.5-18.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOM cetu «HTepHEeT»:

1. http://opencv.org/

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOC 00€CIICUCHHEC 3aHATHA: AKaJICMHUYCCKas ayJUTOPH:.

Tema 6. ( 3u.) OpueHTaLIMOHHBIE CEHCOPHI U 3a7a4u

Uejlb 3aHAMUL. TTO3HAKOMUTBCS C OCHOBAaMHU TEXHUUECKOTO 3pCHUH.

dDopMa IIPOBCACHUA — O6CY)KI[CHI/IC, OIIpoC, CaMOCTOATCIbHOC N3YUCHHUEC KAXKIBIM
CTYACHTOMOJHOI'O U3 CEHCOPOB, C IOAKIOYCHHUEM €I'0 K KOMIIBIOTEPY, IIPUMEPAMU

IMPUMCHCHUA.

[Ipumepsl CEHCOPOB: TMPOCKOI, aKCEIEPOMETp, AATUYMK TEMIEpPATypbl, AATYUK BIAXKHOCTH,
JIaTYUK OCBELICHHOCTH, TaliMEp, EMKOCTHOM JaTYUK

Bompocs! qiist 06cyxnenus:

B yem oco0eHHOCTH pa3iIMYHBIX CEHCOPOB?

KoHTpoJIbHBIE BOIIPOCHL:

1. Onucanue paboOThI CEHCOPOB.
CucoK HCTOYHUKOB U JIUTEPaTyphI:

1. W. BoiiroBuu, B. Kopcynckuil. UnTennexkryanbnble ceHcopbl. M.: bunowm.
Jlaboparopus 3nanumii, Cepusi: OCHOBBI HHPOPMAIIMOHHBIX TexHonoruii. 2009 r.,

624ctp.

2. T'ypos B.B. MuxkpormporneccopHblie cucteMsl: YueoHoe nocodue. - Mocksa: OOO
"Hayuno-uznarensckuit nearp MHOPA-M", 2016. - 336 c. - ISBN 978-5-16-
009950-7 http://znanium.com/bookread2.php?book=462986

MarepuanbHO-TEXHUYECKOE 00eCTIeueHNE 3aHATHS: AKaJeMUYecKas ayIuTOpHs.

9.2 MeToanyeckue yKa3aHUA I 00y4AIOMIMXCS 110 OCBOCHHUIO IV CHUTIIHHBI

HanmenoBanue Kon- | Bonpocsl Ajist u3y4eHust Jlureparypa

pasjaena BO

AUCHHUILIMHBI 4acoB

Beenenue 12 Tunel ceHCOPOB B CEHCOPHOM 1 1. Boiitosu. B.

CEHCOPHKY. nojcucreMe podora. 3anaquu N ’
CEHCOPHOU HH(pOpMAIUH. Kopcyncxuit.
dusnueckue ocHOBEL [Ipumep - | VHTEWIEKTyanbHbIC

yIBTpa3ByK. Y 3-JOKaIus.

ceHcopel. M.: bunowm.
JlaGopaTopus 3HaHUl,
Cepusi: OCHOBBI
UH(OPMAIIMOHHBIX
texHojoruii. 2009 r., 624
CTp.



http://opencv.org/
http://znanium.com/bookread2.php?book=462986

2. A. C. IOmenko.
YmpasneHnue poboTamu ¢
HUCIIOIb30BAHUEM HEUETKOM
JIOTUKH: COCTOSIHHE U
npo6aemsl. // HoBocTu
HUCKYCCTBEHHOTO
nHTenekTa. — 2006, — Nel.,

3. A. C. IOmenxo.
NuTtemnexktyanbHoe
IUTAHUPOBAHKE B
JESATEIBHOCTH POOOTOB. //

4, MexaTpoHHKa. —
2005. — Ne3. — ¢.5-18.

5. I'ypos B.B.
MukpornpoueccopHsie
CHCTEMBI: YUeOHOE
nocobue. - Mocksa: OO0
"Hayuno-u3garenbckuit
uentp MHOPA-M", 2016. -
336 c.

[Ipoctrie
KOMIUIEKCHBIE
JATYUKU.

12

JaTauku ABMXKEHUS:
aHAJIOTOBBIH, IU(POBOI.
DHkojep. JlaTuuky BHEITHEN
Cpenbl: BOAbI U METaJIA.
Merannouckarenu. JlaTuuk
3amaxa.

Tennosuzop. Kommnac.

1. H. Boiitosnu, B.

Kopcynckuii.
WHTennexryanbHble
ceHcopel. M.:  buHOM.
JlaGopatopus 3HaHUH,
Cepus: OcHOBBI
UH(POPMALIMOHHBIX
texuoJjiornii. 2009 r., 624
CTp.

2. A. C. IOmeHko.
VYmpasrnenue pobOoTamMu C
HCMOJIb30BAHUEM HEYETKOU
JOTUKU:  COCTOSIHUE U
npobnemel. //  HoBoctu
UCKYCCTBEHHOT'O
naTeruiekra. — 2006. — Nel.
3. A. C. IOmeHko.
HNHTtennexkryanbHOE
TUTAHUPOBaHUE B
NeSATeTbHOCTH POOOTOB. //
Mexatponuka. — 2005. —
Ne3. —¢.5-18.

4. [Tarpymesa  T.H.
Cencopuka. CoBpeMEeHHbIE
TEXHOJIOTHM  MHKPO- H
HaHO3JICKTPOHUKH:
YuyebHoe mnocobue - M.:




HUIL NH®D®PA-M;
Kpacnosipck:  Cubupckmuii
denep. yu-1, 2014.

- 260 c.: 60x90 1/16. -
(Bricmiee o6pa3oBanue).

TexHnueckoe 12 O6paboTka 1. W. BoiitoBuu, B.
3pcHHE. (hoTo/BUIEON300pAKEHUS. KopcyHckuid.
basoBble 3amauu U OO01m¥e MPUHIIKIIHL. HNuTtemnexryanbHbie
METO/IBI. JIOKabHbIE ONEPATOPEI, CEHCOPBI. M.: Bunowm.
BBIZIETICHHE KOHTYA. Jlaboparopus 3HAHUH,
Briaenenue reoMeTpru4ecKux Cepust: OcHoBbI
¢buryp Ha U300paKCHUH. MH()OPMAITMOHHBIX
IIpeoOpazoBanue Xada. | rexnonoruii. 2009 r., 624
Pacnio3naBanue npsSMbBIX JTUHUH, | CTP.
KpPYTOB. 2. ['ypoB B.B.
MuxkpornpoueccopHsie
CUCTEMBI: YuebHoe
nocobue. - Mockea: OOO
"HayuHo-u3narenbckuit
nentp UHOPA-M", 2016. -
336 c.
Texuuueckoe 14 Merto/ibl CpaBHEHUS 10 1. . BoiitoBuu, B.
spenue. CpaBHEHHE KIIF0OUeBbIM ToukaM (features Kopcynckuid.
M300paKeHUH. matching).Beinenenne HHTennexTyanbHble
KJTFOUEBBIX TOYEK, ceHcopsl. M.:  bunowm.
JIECKPUIITOPOB, CPaBHEHUE. Jlaboparopust 3HAHUMH,
Meronbl SURF, SIFT u Cepust: OcHoBbl
UX COBPEMEHHBIE HH(OPMALHOHHbIX
texaonoruii. 2009 r., 624
Moau(UKAIIH. op.
[IpeumyiecTBa u
HEJIOCTATKH ATUX
METO/IOB.
Hcrnons30BaHKne B HAaBUTAIUH.
TexHuueckoe 14 [Tpumenenne kackagoB Xaapa 1. N. BoiitoBuy, B.
3pcHHC. JUI pacTIO3HABAHUS JINLL, 3HAKOB | KopCyHCKUIA.
OOy4eHne KackaIoB. U IPYyTUX 0OBEKTOB. VHTenneKTyanbHble
ceHcopel. M.:  buHOM.
JlaGopatopus 3HaHUH,
Cepus: OCHOBBI
MH(OPMAITMOHHBIX
texaogorui. 2009 r., 624
CTp.

2. A. C. IOmenko.
VYmpasinenue pobOoTamMu C
HUCIIOJIL30BAHUEM HEYETKOM

JIOTUKU:  COCTOSIHUE U
npobnembl.  //  HoBoctu
HCKYCCTBEHHOTO

unreuiekta. — 2006, — Nel.
3. A. C. IOmeuko.




HNuTennexryanbHoe

TUTAHUPOBAHUE B
NEeATeTbHOCTH pPOOOTOB. //
Mexatponuka. — 2005. —

Ne3. — ¢.5-18.
OpueHTalMOHHbIE 14 Wnes naepumanpHOit 1. H. BoiitoBuy, B.
CEHCOPHI U 337a4H. HaBUTAIMH: MUHU-TUPOCKOTI, KopcyHckuii.
aKcelIepoMeTp, HHKIMHOMETP. HurennexkryanbHbe
3aj1aun OPHEHTAIMU — CYUCIEHUE | CEHCOpel.  M.:  bunom.
yTH, BbIOOp mapuipyta, | JJaboparopus 3HaHU,
KOHTPOJIb MapuIpyTa. Cepus: OcHoBEI
MH()OPMAITMOHHBIX
texHojiornii. 2009 1., 624
CTp.
2. I'ypos B.B.
MuxkpornpoueccopHsie
CUCTEMBI: YyeOHoe

rmocobue. - Mocka: OOO
"HayuHo-u3narenbckuit
nentp UHOPA-M", 2016. -
336 c.

9.3 Nubie MaTepuasl




AHHOTAIUA JTUCHUIIJINHBI

Hucnunnmna «CeHcopuka poOOTOBY» SIBISIETCS JUCIHUIUIMHOM 10  BBIOOpY
BapuaTtuBHOW wyactu Onoka b1.B.JIB.2 yueObHoro mimaHa 1O HaNpaBJICHUIO
noxarorosku 45.04.04
«MHTemeKTyaabHble CUCTEMBI B TYMaHUTApHOU cpeney. JUCIuIUIMHa peanu3yeTcs Ha
OtneneHUM  WHTEIUICKTYalbHBIX  CHUCTEM B  TyMaHuTapHoil  cdepe  YHII
MHTEJUIEKTYaJIbHOMPOOOTOTEXHUKH.

[lenn JUCHUIUIMHBL: TIO3HAKOMHUTH CTYACHTOB C MAaTeMaTHUYECKUMU MOJACISAMU U
QITOPUTMaMH COBPEMEHHON TEOPUH YIPaBIIEHUS Ha OCHOBE MH(OPMAIIMN C CEHCOPOB. 3a7auu:
OCBOGHHE OCHOBHBIX METOJIOB pELIEHUS 3a1ad yIpaBieHHs, IOCTPOCHHUS aJrOPUTMOB
ONTUMAJILHOTO YIIPABJICHHS HA OCHOBE HH(POPMALIUU C CEHCOPOB.

JucnunivHa HanpasjieHa Ha (GOPMUPOBAHHE CIEAYIOIIMX KOMIETEHIIUI:

e OK-2 CcmnocoOHOCTBIO BBICTpaMBAaTh W PEAIHM30BBIBATH EPCHEKTHBHBIC JTHMHUU
MHTEJJIEKTYaJIbHOTO, KYJIBTYPHOTO, HPaBCTBEHHOTO, (buznueckoro u
po(heCcCHOHATILHOTO CAaMOPa3BUTHS U CAaMOCOBEPILIEHCTBOBAHUS;

e OIIK-7 roroBHOCTBIO mepepadaThiBaTh OoMbIINe 00beMbl MH(DOPMALIMKM U BHIUICHATH
IJ1aBHOE (aHaIu3 uH(pOpMaIun);

e [IK-26 cmocoOHOCTBIO CTaBUTh  3aJaud  HUCCIICJOBaHMs, BbIOUpPATb  METOJbI
AKCIEPUMEHTAIbHONU pabOThl, MHTEPIPETUPOBATH U MPEJCTABIATH PE3YIbTATHl HAYUYHBIX
HUCCIIEIOBAHUN.

B pe3ynbraTe 0CBOGHUS TUCLMITIIMHBI 00YYatOLIHiCs JOIKEH:
3HaTh:
® OCHOBHBIE [TOHATHUSA B 00JIACTU CEHCOPUKH MHTEJUIEKTYyaJIbHBIX POOOTOB;
® OCHOBHBIC IIPHUMEPBI IIOCTPOCHUS CCHCOPHBIX CUCTEM MHTCIUICKTYalIbHbIX pO6OTOB;
® OCHOBHBIE METO/Ibl POrPAMMHUPOBAHUSI POOOTOB;
® OCHOBHBIC DJICMCHTHI TCOPHUH MHTCIUICKTYalIbHbIX pO6OTOB.
YMers:
® yCTaHaBIMBaTh MPOrpaMMy MojeIupoBaHus po6oToB Ha npumepe ROS nnu Gazebo;
® perIaTh TUIOBBIE 33/1a4H MO IPOrPAMMHUPOBAHUIO U MOJIETMPOBAHUIO POOOTOB).
BraneTs:
® OCHOBHBIMHM JIEMEHTAMH YIPaBJIEHUs POOOTaMU;
® HaBBIKaMH pabOTHI B MPOrpaMMax MOJIECITUPOBAHHS POOOTOB.

Paboueit mporpamMmoii MpeayCMOTPEHBI CIAEAYIOIINE BUABI KOHTPOJIS: TEKYIIUNA KOHTPOJIb
ycreBaeMoCTH B (hopMe KOHTPOJIBHBIX paboT, 1abopaTOPHBIX 3aJaHUii, UTOTOBAsI aTTeCTallus B
dbopme 3adera ¢ OIEHKOM.

OO01mas TpyA0€MKOCTh OCBOEHUS TUCHHUIIIIMHBI COCTABISET 3 3a4ETHBIX STUHUIIBL.



Ilpunosxcenue 2

JIUCT UBMEHEHUI
No | Texkcr akTyanuzanuu uiau npuiaraemeii kK PII nokymenr, Hara No
COZIEPIKAILNI U3MEHEHHUS MPOTOKOJIA
1 | TIlpunoxxenne Nel 08.06.2020 Ne6

ITpunoxxenue k aucty usmeneHui Nel

1. Crpykrypa nucuuniaussl (K. m.2 Ha 2020 r.)
OO01mas TpyI10EMKOCTh AUCIUIUIMHBI COCTABISET 3 3.€., 114 4., B TOM 4Kcie KOHTaKTHas paboTa
oOyuaroruxcs ¢ npenogasarenem 30 4., camocrosTensHas paboTta obyqaromuxcs 84 4.

Bunsr yue6HOI paboThI Dopmr
(B uacax) TEKYIIETO
KonraktHas -
S . KOHTPOJISI
Ne Paznen = E E % yCIIEBaEMOCTH,
0/11 | AUCLUILIMHBL/TEMBI o § w| &« ;E % g dopma
§ = g = E § E 5 S | §'Q| NpOMEKYTOUHOH
21 g | & SE| SE| 28| ¢ &1 arrecrauuy (no
S|E |8 | 5] 25|25 |Sg ceneempan
1 Bsenenue B| 2 |1 3 14 Orenka
CCHCOPHUKY BBITTOJIHEHHUSI
PaKTUYECKHUX
3aaHui
2 [IpocTeie u 2 |1 3 14 | Ouenka
KOMIUICKCHBIC BBITTOJTHEHHSI
JTaTYUKA PaKTUYECKUX
3aJaHuN
3 TexHuueckoe 2 |2 3 14 | Ouenka
3peHue. BBITTOJTHEHHSI
bazoBeie 3amaun u PaKTUYECKUX
METObI 3aJaHIH
KoHnTponbsHas
pabora
4 Texunueckoe 2 |4 3 14 | Oueunka
3peHmue. BBITTOJTHCHHSI
CpaBHeHue PaKTUYCCKUX
n300pakeHui 3aJaHAN
5 Texunueckoe 2 12 3 14 | Oueunka
3penne. OOydeHHE BBITIOJTHCHH S
KacKaJioB 3aJJaHHid TI0
MOJICTTUPOBAHUIO
6 Opuentauuonssle | 2 | 2 3 14 KonTtponbHas
CEHCOPBI U3aJaun paborta -
cobeceoBaHNe




HUtorosas 2 3a4eT ¢ OIEeHKOMI
aTTecTanus

HUTOTO 12 18 84

2. Obpa3oBaTesbHble TeXHOJIOTMHU (K 1.4 Ha 2020 r.)

B mepuon BpeMEHHOTro MPHOCTAHOBICHUS MOCCHICHUS OOYYAIOIIUMUCS MOMEIICHUN U
tepputopun PITY. nns opranusanuu ydeOHOro mpolecca ¢ HPUMEHEHHEM 3JIEKTPOHHOTO
oOydeHUsT W JUCTAHIMOHHBIX O0pPa30BATEIBHBIX TEXHOJIOTUH MOTYT OBITh HCIIOJIB30BAHBI
cienyomue o0pa3zoBaTelibHbIE TEXHOJIOTHH:

— BUJICO-JICKLIUH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIBHOTO BPEMEHH;

— DJICKTPOHHBIC YUCOHUKH, yUeOHBIC MOCOOUS, HAYIHBIC U3/IaHUS B PJICKTPOHHOM BHUJIC H
JOCTYT K HHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM;

— CHCTEMBI IJI 3JIEKTPOHHOTO TECTUPOBAHUS,

— KOHCYJIBTALIMH C UCITIOJIb30BAHUEM TEJIEKOMMYHUKAIIMOHHBIX CPE/ICTB.

3. llepevens B u UCC (k n. 6.2 na 2020r.)

Ne HaumenoBanue
1/
I
1 | MexnayHnapoaHbie pedepaTtuBHbIE

HaykoMmeTrpuueckue b/, mocTymHble B pamkax
HaMOHAJILHOM noamucku B 2020 r.
Web of Science
Scopus
2 | IlpodeccuonanbHble  MOTHOTEKCTOBbIE  BJI,
JOCTYIIHBIC B paMKax HaHI/IOHaJ'IBHOI\/’I IIOAITNUCKU
B 2020 r.
XKypuaner Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
XKypuaner Taylor and Francis
3 | [IpodeccronabHbBIC MOTHOTEKCTOBBIC B/]
JSTOR
M3pmanmst mo  OOIIECTBEHHBIM U
T'yMaHUTapHBIM HayKaM
DneKTpoHHas oubnuoTeka
Grebennikon.ru
4 | KomnbrotepHbie CIIPaBOYHEBIE MIPaBOBBIE
CHUCTEMBI
Koncynsrant Imroc,
l'apanT




4. CoctaB nporpammuoro obecnevenus (I10) (x m. 7 ma 2020 r.)

Nent Haumenosanue 110 [IpousBoguTens Crioco6
/i pacnpocTpaHeHus
(nuyensuonnoe unu
c60000HO
pacnpocmparsiemoe)
1 Adobe Master Collection CS4 Adobe JIUIEH3HOHHOE
2 Microsoft Office 2010 Microsoft JIMLEH3UOHHOE
3 Windows 7 Pro Microsoft JIALIEH3UOHHOE
4 AutoCAD 2010 Student Autodesk CBOOOIHO
pacupoCTpaHsIeMOe
5 Archicad 21 Rus Student Graphisoft CBOOOIHO
pacupoCTpaHsIeMOe
6 SPSS Statisctics 22 IBM JIMLIEH3UOHHOE
7 Microsoft Share Point 2010 Microsoft JIMLEH3UOHHOE
8 SPSS Statisctics 25 IBM JIALIEH3UOHHOE
9 Microsoft Office 2013 Microsoft JIMLIEH3UOHHOE
10 | OC «Anbt ObpazoBanue» 8 000  «ba3zanpT | TMIIEH3UOHHOE
CIIO
11 Microsoft Office 2013 Microsoft JIUIEH3HOHHOE
12 Windows 10 Pro Microsoft JIMLIEH3UOHHOE
13 | Kaspersky Endpoint Security Kaspersky JIMLIEH3UOHHOE
14 Microsoft Office 2016 Microsoft JIUIEH3HOHHOE
15 | Visual Studio 2019 Microsoft JIMLIEH3UOHHOE
16 | Adobe Creative Cloud Adobe JIUIEH3HOHHOE
17 Zoom Zoom JINLIEH3UOHHOE




