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1 Ilesn, 33124 U IVIAHUPYeMbIe Pe3yJbTAThI 00y4YeHUs M0 TUCIUIINHE

[leapt0 OCBOEGHMS JUCHUUILIMHBL «3aJayd IUIAHUPOBAHUS JIBIXKCHHSI H
HaBUTAIlMM B OECHHMJIOTHON POOOTOTEXHHKE» SBIsAETCS (OPMUPOBAHHUE CHUCTEMBI
3HaHWW, YMEHUN M HaBBIKOB B 0OJACTH OCHOB aJITOPUTMHU3ALMU U TMPHUKIATHOTO
IIPOTrPaMMUPOBAHMUS.

3ajauynd UCHMIUIMHBL. WM3YyYEHHE NPHUHIMIIOB IIOCTPOEHUS aJITOPUTMOB,
U3Y4YEHUE OCHOB AITOPUTMHYECKUX KOHCTPYKLHUH, U3Yy4EHHUE IPOLEIYPHOIO S3bIKa
nporpammupoBanus C, HU3ydeHHE METOJOB IMOCTPOEHHUS AITOPUTMOB U CTPYKTYP
JNAHHBIX, WCIOJB3YEMBIX MpPU pEUICHUU MNPUKIAAHBIX 3aJad B  Pa3IMYHBIX
IpEeIMETHBIX 00IacTAX ¢ mpuMeHeHneM DBM.

[Tnanupyemblie pe3yabTaThl O0yUEHUS CBSI3aHBI C TOCTHKEHUEM CIIOCOOHOCTEN
K pa3pa0oTke NporpaMMHOro oOecredeHusi B O00JIaCTH TOCTPOEHHUS CHCTEM
yIOpaBiICHUS MOOWIBHBIMH POOOTOTEXHUYECKUMHU CHCTEMaMH, B TOM YHUCIE
O€CIUIOTHBIMU TPAHCIIOPTHBIMU CPEICTBAMU, B YACTH MPOEKTUPOBAHUS aJITOPUTMOB
yhpasiieHHs ABrKeHueM. OCBOCHHBIE YMEHUS JIOJKHBI BKIIIOYaTh METO/BI IIOMCKA U
noa00pa METOJOB PELICHHUS 3a/1a4 MOCTaBICHHBIX 33]1a4 10 JIBUKEHUIO MOOUIIBHBIX
poOOTOB, MPOBOJAUTH AHAIIN3 U MOJEIMPOBAHNE BEIOPAHHBIX KOHIICTIIIHIA.

OOyuenue No AUCIHUIUIMHE «3aauMl IJIAHUPOBAHUS JIBI)KCHUS] 1 HABUTAIUU B
OecnmIoTHOM POOOTOTEXHUKE» HAIpaBiIeHO Ha (OPMHUPOBAHHE Y OOYYAIOIIUXCS
CJIEAYIOIINX KOMIIETECHIIH:

Koa m HauMeHOBaHHEe KOMIIETEHIIMH NHauKaTOpbI 1O0CTHXKEHUSA
KOMIIeTEeHIIUHU
VYK-2. CniocobeH yrpaBisTh YK-2.1. 3naer: MeTOIbl
MIPOEKTOM Ha BCEX ATAllax €ro yIIpaBJICHUS MPOCKTAMU; dTAITbI
’)KU3HCHHOT'O ITUKJIa JKM3HEHHOTO IIMKJIa ITPOCKTA

YK-2.2. Ymeert: pazpabaTbiBaTh
Y aHATM3UPOBATh ATbTCPHATHBHBIC
BapUAHTHI MPOCKTOB TSI TOCTHKCHUS
HAaMEUYEHHBIX PE3yJIbTAaTOB;
pa3pabaThiBaTh MPOEKTHI, ONIPEICIISTh
IIEJICBBIC ITAITbl 1 OCHOBHBIC
HarpaBJeHUs padoT

YK-2.3. Brageer: HaBbIKaMu
pa3paboOTKH MPOECKTOB B U30PaHHOM
npodeccuoHaIbHOU cdepe; MeTogaMu

o1leHKU 3((PEKTUBHOCTH NPOEKTa, a




TaK)ke MOTPeOHOCTH B pecypcax

[1K-1. ABToMarusanus u
MEXaHM3alUsl TPOU3BOJICTBEHHBIX
MPOIIECCOB MEXAHOCOOPOUYHOTO
MIPOU3BOJICTBA

UIIK 1.1. 3Haer: MeTOIbI
UCCIIEIOBAHUS U U3MEPEHHUS
TPYIOBBIX 3aTPaT; OCHOBBI
NICUXO(PU3NOIOTHH, TUTUEHBI U
SProHOMUKH TPYyAa; MPUHITUIIBI
BBIOOpA CPEJICTB aBTOMATHU3AIUN U
MEXaHM3aI[iM dTaIloB
MIPOM3BOJCTBEHHBIX MTPOIIECCOB,;
TEXHUYECKUE XapaKTEPUCTUKHU U
(GyHKIIMOHATBHBIE BO3MOKHOCTH
MPOTrPaMMHBIX CPEJICTB
aBTOMAaTH3allM1 U MEXaHU3aIuH
ATanoB MPOU3BOJCTBEHHBIX
MIPOIIECCOB; MOPSIOK U METOIbI
MIPOBEICHUS MATEHTHBIX
VCCIIEIOBAHUI; CPEJCTBA
TEXHOJIOTHYECKOTO OCHAIICHUS,
KOHTPOJIbHO-U3MEPUTEIIHHBIC
NpUOOPHI U UHCTPYMEHTHI;
HOPMATHUBHO-TEXHUYECKHUE U
PYKOBOJSIINE TIOKYMEHTHI 110
0OPMIICHUIO KOHCTPYKTOPCKOM
JIOKYMEHTAIIMU; BUJIbI KOHTPOJIS U
UCIIBITAHUM CPEJICTB aBTOMATHU3AIUU
1 MEXaHHM3allM1;, METO bl UCITBITAHUH,
MpaBUJIa U YCJIIOBUS BBITTOJTHEHUS
paboT; nmpaBuia pa3paboTKu
MIPOCKTHOM, TEXHUYECKOU,
TEXHOJOTMYECKON U
AKCILTyaTallMOHHOMN JJOKYMEHTALIMU

HUIIK 1.2. YMeeT: BBIIBIATH
MaTepualibHbIe U HHPOPMAITHOHHBIC
CBSA3U MEXIYy 000pyIOBaHUEM,
pabounMu MeCTaMu, CTPYKTYPHBIMHU
eJIMHUIIAMH TIOApa3/ICJICHUH,
MoIpa3ieICHUMHU OpraHu3alliH;

aHaJM3UPOBATh PE3YIbTAThI
3aMEepOB BPEMEHHU, BHITIOTHSATh




NATEHTHBIN MOUCK, 0030p Hay4YHO-
TEXHUYECKOU JIUTEepaTyphl 1O
CpelcTBaM U cUcTeMam
aBTOMATHU3AIMHA U MEXaHU3AIUH,
(bopMyIHpPOBATH MPEIOKEHUS IO
ABTOMATHU3AIIMU U MEXaHU3AI1H;
YCTaHABJIMBATh UCXOHBIEC JAHHBIC
JUTSl IPOBEJICHUS TPOCKTHBIX U
OMBITHO-KOHCTPYKTOPCKUX padoT;
BBIOMPATH MOJIEJIH CPECTB
aBTOMATHU3AIMKA U MEXaHU3AIIHH;
Ha3zHa4yaTh TPEOOBAHUA K CPEACTBAM
ABTOMATHU3AIIMKU U MEXaHU3AI1H;
0hOpPMIISTH TEXHUYECKOE 3a]aHNE;
0hOPMIISITE UHCTPYKIIMH TIO
AKCIUTyaTalu, TEXHUYECKOMY
00CITy>KUBaHUIO U PEMOHTY

HIIK 1.3. Baraaeer: meTonamu:
aHanu3a o00py/I0BaHMUS,
MPOTrPaMMHBIX CPEJCTB, CPEJCTB
TE€XHOJIOTUYECKOTO OCHAIICHUS,
CpPEACTB U3MEPEHUS, IPUEMOB U
METOJIOB PabOThI, MPUMEHSEMBIX MPU
BBITIOJIHEHUHU TTPOU3BOICTBEHHBIX
MIPOLIECCOB; OMPEACICHUS
MaTepUalibHbIX U MH()OPMAIIMOHHBIX
CBA3EH MeXay 000pyI0OBaHUEM,
pabourMu MeCTaMH, CTPYKTYPHBIMU
€IMHUIIAMH TTOAPA3ICIICHUH,
NOAPA3AEICHUSIMH OpraHu3aluu;
MIPOBEICHUS TATCHTHBIX
UCCJIeIOBAHUI; pa3pabOTKu
MPEIOKEHUM 110 BHEIPEHUIO
aBTOMATH3AlMKM U MEXaHU3AIUU
MIPOU3BOJICTBEHHBIX MPOIECCOB
MEXaHOCOOPOYHOTO MTPOU3BOJICTRA,;
cOopa UCXOTHBIX JAaHHBIX JJIS
MPOBEEHUS MPOEKTHBIX U OMBITHO-
KOHCTPYKTOPCKHX paboT;
COCTaBJICHUS TEXHUYECKHUX 3aJIaHUM




Ha pa3paboTKy CpeCTB
aBTOMaTH3alM{ U MEXaHU3aLUN
POM3BOJICTBEHHBIX MPOIIECCOB,;
TIOMCKa ¥ BHIOOPA IPOTPaMMHBIX
CPEICTB aBTOMATU3ALIUU
IIPOU3BOCTBEHHBIX MTPOLIECCOB,;
MOJIFOTOBKU TEXHUKO-
HKOHOMHYECKUX 000CHOBAHMIA
3¢ GEeKTUBHOCTH BHEPEHUS CPEICTB
aBTOMATH3alMH U MEXaHHU3alUN
HPOM3BOJICTBEHHBIX MPOIIECCOB,;
pa3pabOTKU MHCTPYKLHI 110
AKCIUTyaTallil U PEMOHTY CPE/ICTB

aBTOMAaTHu3alyi U MEXaHHU3allnun

2 MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucrurmiiHa ~ OTHOCHTCST K 4acTd,  (QOpMHUPYEMOW  ydaCTHUKaMHU
oOpa3oBaTenbHbIX OTHOIIEHUH, O6510Ka b1 «/lucimImmmHbl (MOTyITN ).
JucuumirHa B3aMMOCBSA3aHA JIOTUYECKHM WM COJEPKATEIbHO-METOAUYECKH CO

CHEAYIOINMU TUcHuIIinHaMu U npaktukamu OOIT:
e AHanu3 u 00paboTKa JaHHBIX,
e lIcKycCTBEHHbBIE HEUPOHHBIE CETH;
e Teopust aBTOMaTUUECKOTO yIIPABICHUS;
e CucTeMbl TEXHUYECKOIO 3peHUsI B OECTMIIOTHOW POOOTOTEXHUKE.
e YyeOHas (03HaKOMUTEbHAS) PAKTUKA;
e [Ipon3BoicTBEHHAs (TPOEKTHO-TEXHOJIOTNYECKAs) TPAKTHKA;
e [IpousBonacreennas (H1P) npakruka.

3 CTpykTypa U coiepKaHHue TUCUUIINHBI

OO6mas TpyI0eMKOCTh JHUCIMIUIMHBI COCTaBIIsAeT 4 3a4eTHBIX CIUHHMIIBI, T.C.
144 axanemudeckux yacoB (u3 HuX 90 yacoB — caMocTosATeNIbHAsS paboTa CTYJACHTOB).

Ha BTOpOM Kypce, B TpeTbeM CeMECTPE BBIACISICTCS 4 3a4eTHBIX SIUHUIIBI,
T.e. 144 akanemuueckux yaca (13 Hux 90 yacoB — camocTosiTebHas padoTa
CTYJICHTOB).

OO6mrast TpyIOEMKOCTh JHUCIUIUIMHBI COCTaBIisieT 4 3a4eTHbhIC €IWHUIIBI, T.C.
144 axanemmueckux yaca (u3 HuX 90 yaca — camocrosiTenbHas padoTa CTYJIECHTOB).



Paznensl nucuumuMHbl «3ajaud IUTAHUPOBAHMS JABM)KEHUS M HABUTALUS B
0ecruIOTHON pOOOTOTEXHUKE) U3YyUalOTCsl Ha IEPBOM Kypce BO BTOPOM CEMECTPE.

®opma pyOexHOro KOHTPOJIS 0 AUCLHUIIIIMHE — HK3aMEH.

Crpykrypa M cojepkaHue AUCUMILIMHBI «OCHOBBI Hay4dHOH pPaOOTBI» IO
CpOKaMm M BUaM paboThl oTpaxkeHbl B [Ipuiioxenun 1.

3.1. Bwuabl yueOHoii padoThl M TPY10eMKOCTH (110 (hpopMamM 00yUeHus1)
Ounas ¢popma o0yuenust

Ne Bup yueOHoI padoThI KoanuecTBo CemecTpbl
n/n 4acoB 2
1 AyaUTOpHBIE 3aHATUS o4 o4

B Tom gucie:
1.1 Jlexmun 18 18

1.2 CemuHapckue/mpakTUYECKUE

3aHITHS
1.3 | JlaGoparopHbie 3aHATHS 36 36
2 CamocrosiTenbHast paboTa 90 90

B TtoMm uucie:

2.1 BrImmotHEHHE CaMOCTOSATENBHBIX 86 86
MPAKTUYECKUX 3aHIATUI

2.2 | TectupoBanue 4 4
3 [TpomexyToUHas aTTeCTAIHS
DK3aMeH
Uroro: 144/4 144/4

3.1 TemaTu4yeckuii MJIaH U3YYEeHUs! TUCUUNINHBI
(mo popmam 00yueHmst)



Ounas Gopma oOydeHus

TpyaoemMkocTb, yac

AyautopHasi padora
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1 | Pa3gen 1. Moaeau ABHKEeHUS 32 4 8 20
KOJIECHBIX POOOTOB
1. | Tema 1. Tunsi po6oTOB. 9 1 2 6
1 | Kmaccnpukanus. IIpodsiemsbl
MOOWJIBbHOM POOOTOTEXHUKHU
1. | Tema 2. Tunbl miaccu M MOaeJIH 14 2 4 8
2 | nBH:KeHHsI poOOTOB
1. | Tema 3. BeposiTHOCTHBIE MO 9 1 2 6
3 | ABMIKeHHUSA
2 | Paznen 2. MapmipyTHas 53 7 14 32
AEeKOMIIO3M NS 1 IUIAHHPOBaHUeE
NyTH
2. | Tema 4. MeToabl 11 1 2 8
1 | iJIaHMPOBAHMS MYTH
2. | Tema 5. MapupyTHast 14 2 4 8
2 | J€eKOMIIO3HITHS
2. | Tema 6. AnroputMsl 14 2 4 8
3 | YaCTHYHOIO 3aNOJTHEHUS
2. | Tema 7. IlnanupoBanue 14 2 4 8
4 | nBUKeHUA
3 | Pa3znen 3. Jlokaausanus u 29 3 6 20
HaBHTaLMs
3. | Tema 8. BeposiTHOCTHBIE MO/I€JIH 7 1 2 4
1 | u3mepeHusi
3. | Tema 9. KapTupoBanue 11 1 2 8
2
3. | Tema 10. Jloxkajau3anus ¢ 11 1 2 8
3 | Hcmob30BaHUEM
HHPPACTPYKTYPHI
4 | Paznen 4. Busyanusanusi 16 2 4 10
ABH/KEHHS
4. | Tema 11. TexHnosaoruu 7 1 2 4
1 | Bu3yanusanmsi KapT
4. | Tema 12. Buzyanu3anus 9 1 2 6
2 | MApUIPYTOB ABUKEHHUS U
OKPY KeHHUsI




5 | Pa3nea 5. Peanu3zanus 14 2 4 8
HABUTAIMOHHBIX AJITOPUTMOB B
CTAHJAPTHBIX OMOJINOTEKAX

5. | Tema 13. Metoabl 7 1 2 4
1 | npeacraBJieHust
KapTorpauyeckKux u
MapIIPYTHBIX JaHHBIX B
cHCTeMaxX POOOTOTEXHUKHU

5. | Tema 14. CpencrBa padoTsl ¢ 7 1 2 4
2 | HABUTAUMOHHBIMH

uHCTpyMeHTamu B Robot

Operating System
Hroro 144 | 18 36 90

3.2 Coaep:xanue JUCHHUILTAHBI

Paznen 1. Moaenu IBHKEHHUS KOJECHBIX po00TOB

Tema 1. Tumbl poGotroB. Kiaaccupukaums. IIpodaembl MoOMIbLHOM
POOOTOTEXHUKH

BBengenne B JUCHUIUIMHY paccMaTpuBaeT MpoOJeMaTUKy oOecredeHus
JBIDKEHUS pPOOOTOB, BIMSHUE KOHCTPYKTHBHBIX OCOOEHHOCTEH Ha CBOOOIY
NepeMEeINIeHHH, CBSI3b TUIIOBBIX 33/1a4 ¢ IpodIeMamMu 00ecrieueHus OABMKHOCTH.

Tema 2. Tunbl miaccu 1 MoJieJiu IBUKEHUS POOOTOB

MoOuiibHbIE POOOTHI, KaK MPaBWIIO, CO3AAIOTCA Ha 0a3e KOJECHBIX IMIACCH.
CylllecTBye€T HECKOJIBKO OCHOBHBIX KHHEMATHYECKHUX CXE€M KOJIECHBIX IIIACCH,
KOTOPBIE ONPEAEISIOT OCOOEHHOCTH JBUKECHUS U TPACKTOPHUH.

Tema 3. BeposiTHOCTHBIE MO/€JIN ABHKECHUS

CpencrtBa yIpaBJICHUS JIBJKEHHEM, CEHCOpHbIE CUCTEMBI u
MO3UIIMOHUPOBAHUSA  CO3AAI0T MNOTPEIIHOCTAM B OLEHKE IEPEMEIICHHUS.
BeposaTHOCTHBIE MOJAENIH ABUKEHHS MPEIHA3HAYEHBI JUIsl OLEHKU BKJIaJa TeX WM
WHBIX YCIOBUW Ha paboTy aJropuTMOB YMpaBlICHUs, (QUIBTpPAIUM U OICHKE
KOPPEKTUPYIOIIHX MOMPABOK.

Pasznen 2. MapmpyTHas 1eKOMIIO3ULHUA U IVIAHUPOBAHUE IIYTH

Tema 4. MeToabl IVIAHUPOBAHUA NYTH

Cucrembl ynpaBi€HHS JBUKEHUEM MOOWIBHBIX POOOTOB TPAJAULIMOHHO
CTPOSITCA Ha OCHOBE CPEJICTB IJIaHUPOBaHMS MapuipyToB. IIpoGiema mocTpoeHus
ONTUMAJIBHBIX MAapIIPyTOB JBM)XKEHHS, MO3BOJSIONIUX OOXOJIWUTh MPEMNSTCTBUSA U
JOCTUTaTh LIEJIU MIPUBEJIA K BOZHUKHOBEHUIO OOJIBIIOrO YMCIIA CIIOCOOOB NOCTPOEHUS
MapIIpyTOB IIEPEMEILEHUS.

Tema 5. MapupyTHas 1eKOMIIO3ULIMS

10




OO6nactb mpenHa3HaAYeHHAs JUIsl JBUYKEHUST MOOUIIBHOTO poOOTa MOXKET OBIThH
BBIPKEHA B BHUJIE NPOCTPAHCTBA KOH(PUTYpalui, KOTOPOs OMPEEISIET BO3MOXKHBIE
noJsioxkeHus: podota. [IpocTpancTBO KOHGUTYpaALUil JOJKHO OBITH CTPYKTYPUPOBAHO,
YTOOBI B HEM MOKHO OBLJIIO MCIOJIb30BATh AITOPUTMBI TJIAHUPOBAHS ITYTH.

Tema 6. ANropuT™Mbl YACTUYHOTO 3ATOJTHEHUS

Bo MHOTMX cyTanmusax mOoCTpOSHHUE MOJTHOTO MPOCTPAHCTBA KOHPUTYpAIUi IS
MOCIICIYIOMIETO TMOUCKA MapIIpyTa SBJISETCS 3aTPpyJHUTENbHBIM. B 3TOM ciyuae
WCITOJIB3YIOTCSI METO/BI TOWCKAa MYyTH C OJHOBPEMEHHBIM (popMmMupoBaHHEM Tpada
BO3MOXHBIX COCTOSIHUA POOOTH3WPOBAHHOW CHCTEMBI. BOJBITMHCTBO MOAOOHBIX
METOJIOB MPUMEHSIOT BEPOATHOCTHBIE AJITOPUTMBI JIJISI AaHAIN3a EPEMEIICHUN.

Tema 7. IlnanupoBanue ABUKEHUS

JlokanpHOE IIJIaHMPOBAHHWE IIyTH 3aKJIIOYAETCS B aHAJIU3€ BO3MOYKHOCTHU
BBIMIOJTHEHHUSI HEOOXOJIMMBIX YIPaBISIOMIMX BO3JECUCTBUN Ha pabounMe CUCTEMBbI
poboTa ¢ 1enpl0 obecreueHus MepeMelleHus podoTa MO OIPEACICHHOMY paHee
Mapuipyty. [Ipu miaHupoBaHUU JBUKEHUS YUUTHIBAIOTCA KaK OCOOCHHOCTH CAMOI'0
MaOWJIBHOTO pO0OTa, TaK M XapaKTEPUCTHKU OKPYKEHUS, HaJIM4Yue JIOKAJIbHBIX
OPENATCTBUA M HEYYTEHHbIE MPH IUIAHUPOBAHMM MaplpyTa JONOJHUTEIbHbBIC
(bakTopsl (B TOM UKcCie A YIPOLEHUs: 00pabOTKH KapThl).

Pa3nean 3. Jlokaju3zanus 1 HABUTrauus

Tema 8. BeposiTHOCTHBIE MOAEJIN U3MEpPEHUS

PaboTa W3MEpHUTENBHBIX CHUCTEM POOOTOB, B MEPBYIO OYEpEAb JETEKTOPOB
PACCTOSIHUS, OMMCBIBAETCS] C MOMOILBIO BEPOSITHOCTHBIX MOJIENIEN, KaK B CJIEICTBHH
NOTPENIHOCTE JIaTYUKOB, TaK H B CHIy (U3HYECKUX OCOOEHHOCTEH uX
B3aMMOJICHCTBUS C OKpYKEHUEM poOoTa.

BeposTHOCTHBIE MOJENM TAaKXKE HCIOIb3YIOTCA JUIsl NPOBEACHUS aHAINA3a
pacIUIOKEHUsI OKPY)KAIOIIMX OOBEKTOB IO TMOJYYEHHBIM JIaHHBIM U OLIEHKE
HBOJIIOLIUY TIOJIOKEHUS U OKPYKEHHUs poOoTa.

Tema 9. KapTupoBanue

[IpeacraBnenne mHGOpManuu 00 OKPYKEHHH PoOOTa, MPEACTABICHUS €€ B
dbopme, ynoOHOW sl JaJbHEHIIEro HCMOJb30BAHUSI MPU HABUTALUU SIBISIETCS
MIPOIIECCOM MOJICTUPOBAHMS OKPYKAOIIECH Cpelbl, IMCHYEMOTO KapTHpOoBaHUEeM. B
poOOTOTEeXHUKE HanOOJIee MPUMEHUMBIMHE SIBJISTFOTCSI TOITOJIOTHYECKHE KAPThI, KAPTHI
MIPU3HAKOB M KapThl IPOXOIUMOCTH.

Tema 10. Jlokajm3anus ¢ MCMOJb30BaHUEM HH(PPACTPYKTYPHI

Hannuune o0coOEHHOCTEM OKpPYXEHHSI C HW3BECTHBIMH  MO3MIIMOHHBIMU
napaMeTpamH, HampuMmep, JIETKO JeTeKTHUPYEMbIX CEHCopaMu po0oTa TOYeK
MHTEpECa, MO3BOJISET BHINOIHUTh HABUTALIMOHHBIE 33]ja4M, TAKUE KaK JIOKAJIU3ALHIO,
pacdeT KOpuAO0pOB NIPOXOJAUMOCTH, ITOUCK MYTEBBIX TOUEK, KOPPEKLIUIO IBHIKECHHUS.

Pa3nen 4. Buzyainmsanus 1BUKEeHUsI
Tema 11. TexHoJsiornu Bu3yajau3auus KapT
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Meronbpl  BU3yaJIbHOTO  NpEACTaBlieHUs  HMHPOpPMAMKM O  CTPYKTYpe
IPOCTPAHCTBAa  JIOCTATOYHO  Pa3HOOOpa3Hbl, OTJIMYAIOTCA  Ha3HAYEHUEM U
JNOCTYIIHBIMU ~ CpPEeICTBAaMHU  BIDKyaiuzauuu. Jljig Bu3yalM3alud MOTYT OBITh
WCIIOJIb30BAaHbl CHUCTEMbI TaWJIOBOM, BEKTOPHOM U TpexXMepHOU Tpaduku, a Takxke
WHTEPaKTUBHbIC HHCTPYMEHTHI.

Tema 12. Busyanusanus MapumipyToB ABHKECHUS U OKPYKEHUS

PaGora cuctembl  ympaBieHHs ~ MOOWUJBHBIM  POOOTOM  ONEPUPYET
3HAYUTENbHBIM 00BEMOM HMH(OPMALMK U MPOMEKYTOUHBIX PE3yIbTaTOB 00pabOTKU
JNAHHBIX, KOTOpBIE TMOJIE3HO BKJIIOYAT B CHCTEMY BHU3yalIU3alMy JAHHBIX IS
IPEIOCTABICHUSI OMNEPaTOpy BO3MOXKHOCTH KOHTPOJISI TPUHUMAEMBIX pPOOOTOM
pElIEHN, OLIEHKM HCIPAaBHOCTHM CEHCOPHOM CHCTEMBl M  HCIIOJHUTEIBHBIX
MEXaHU3MOB, KOPPEKTHOI paObOThI MEPIENITUBHBIX aJTOPUMTOB.

Pazgen S. Peanu3anus HABUIalMOHHBIX AJTOPUTMOB B CTAHAAPTHBIX
ondamorTexax

Tema 13. Metoabl npeacrabBjieHusi KaprorpaguyecKuX U MapIPYTHBIX
JAHHBIX B CHCTEMAaX POOOTOTEXHUKHU

MoOuiibHbIE  pOOOTOTEXHUYECKHE CHUCTEMBI, 3aJICUCTBYIOIIHE CHUCTEMBbI
HaBUrauMMm W Kaprorpadpuu  MOpPEUMYLIECTBEHHO  OyayT  HMCIOJb30BaTh
CTaHJApPTU30BaHHBIE METOJbI TPEJCTaBJICHUsS KapTorpaduueckoil MHpoOpMaIluu, B
TOM YHCJIE MO TUIAHUPYEMBIM MapIIPyTaM.

Tema 14. CpeacrBa pa0doThl ¢ HABUTALIMOHHBIMHM HHCTPYMeHTaMHu B Robot
Operating System

Beenenue B8 ROS u peannsyeMbIM B Hell cHCTeMaM HaBUTAIIMU U YIIPABIICHUS
JBIDKEHWEM MoOWinpHOTO pobota. B moctymabix moaymsax ROS  umeercs
3HAYUTEIPHOE KOJIMYECTBO PEAJI30MAHHBIX HMHCTPYMEHTOB JUIsl  HAaBUTallUH,
KapTUPOBAHUS U IJITAHUPOBAHUS ABMXKEHUSI MOOUIIbHBIMU POOOTaMHU.

3.3 TemaTnka ceMUHAPCKUX/IIPAKTHYECKHUX U J1A00PATOPHBIX 3aHATHI

3.4.1 CemuHapcKkue/pakKTUUECKUE 3aHATHS

(HE mpoBoOASITCS).

3.4.2 JlabopaTopHbIe 3aHATUS

Cumynsatop MoouasHBIX podoToB IoTRobotWorld

HawuBHble (IPUMHUTHBHBIC) aJTOPUTMBI YIPABJICHHS JIBIKCHHEM MOOWIBHOTO
pobota

ANTOPUTMUYECKUN TTOUCK ITyTH. Bu3yanu3aiuys JaHHbIX B pOOOTOTEXHUKE

3.4 TemaTnka KypCOBbIX IPOEKTOB (KYPCOBBIX padoT)

He nmpenycmotpeno
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4  YyeOHO-MeTOoaAMYECKOE U HH(OPMAITUOHHOE 00ecTiedeHue

4.1 HopmatuBHble 10kyMeHTBbI 1 'OCThI

1. Ilpuxa3z MuHucTEepCcTBa TPyJa U COLMATBHOM 3auThl Poccuiickoii
®eneparmu ot 18 HOs1Opst 2013 1. Ne 6791 «O6 yTBepkaeHUN TPOHECCHOHATHFHOTO
cranaapra «lIporpammuct.

4.2 OcHoBHAasA JIUTEpaTypa

1. aomans Jlro, JIntons JIu, 13e Tan, lllyam By, Kan-JIrok ['oabe,
Pa3zpaboTka 6ecIMIOTHBIX TPAaHCTIOPTHBIX cpeAcTB / Hayd. pend. B. C. Sluenkos; mep.
c aur. I[1. M. Bomb6akoBoii. — M.: JIMK Ilpecc, 2022. — 246 c.: un.

2. @ununnoB C.A. PoboroTexnuka nis aerei u poauteneit. — CI10.: Hayka,
2013. 319 c.

4.3 lonoJHUTEIbHAS JIUTEPATypa

1. CkBopuos A.B., Cxuptinanze A.l'., Umsipp [I.A. [IpakTukym o
poGoToTexHuke: yaeOHuk — M.: U3natenbckuii neHtp «Axagemusi», 2013.—-319 c.

2. JTro B., Meroap! 1aHUPOBAHUS IIYTH B CPEZE C MPENATCTBUIMU (0030p) //
MaremaTtrka u MatemMatudeckoe MoaempoBanue. 2018; : 15-58

3. MypaBbunsbiii anroput™. Bukuneaus: Web-caiit. Pexxum gocryna:
https://ru.wikipedia.org/wiki/MypaBbunbIii_anroput™ (aata oopamenus 10.08.2023).

4.4 JneKTpoHHbIE 00pa3oBaTeibHbIe pecypchl

1. 5OP B pa3paboTke
2. https://academia-moscow.ru/e_learning/pum/ IIporpamMmmHO-yueOHBIC
Moaynu «M3narenbckuil HeHTp «AkaneMus». (narta oopamenus 10.08.2023)

4.5 JIMueH3M0HHOe U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe

obecrneyeHmne

1. Linux OS

2. Robot Operation System

3. LibreOffice

4. Microsoft VisualStudio Community Edition

5. Microsoft VisualStudio Code

6. PyCharm

4.6 CoBpemeHnHbIe podeccHoHANTbHbIE 0A3bI JAHHBIX U MHGOPMAIHOHHbIE
CIPABOYHbIE CHCTEMbI

1. https://ubuntu.com/blog/tag/ros2
2. https://roboticscasual.com/robotics-tutorials
3. https://github.com/Intelligent-Quads/ig_tutorials

5 MarepuaJIbHO-TEXHHYECKOE o0ecneuyeHue

Kowmmbrotepusie kinaccol kadenpsi: aya. [Ipl1411, TIp 2808.
13



Jlaboparopuu podororexauku: [1p1406, [Ip1407, I1p1408.

Obopyodosanue u annapamypa.:

- TPOEKTOp C KOMIIBIOTEPOM M TMOAOOPKOW MaTepHajioB ISl JIEKIUHA |
PAKTUYECKHUX 3aHATHH.

- CUMYJIATOPBI yueOHbIX poboToB Gazebo simulator.

- 1abopatopHbie HabOphI yueOHBIX poOoToB Lego Mindstorms NXT.

6 MeToauueckue peKoOMeHIAUMN

6.1 MeToanueckue peKOMEeHIAUH I MIPenoaBaTesisi 0 OPraHu3amuu
o0yueHust

OcHOBHOE BHHUMAaHHE NpPHU H3YUYCHHM AMCHMIUIMHBI «3aJaydl TUIAaHUPOBAHUS
JNBIDKCHUSI W HaBUramusi BOECHWJIOTHOM pPOOOTOTEXHUKE»  CIEAYET YAEHATh
W3YYCHUIO OCHOBHBIX TIOJIOXKCHWM ¥ TIOHSATHH, OCHOBAHHBIX HA WCIIOIH30BAHUU
MH()OPMAITMOHHOTO MOACIUPOBAHUS ATAINIOB KU3HEHHOTO IUKJIA U3/ICIIHS.

Jlns  akTUBU3alMU y4eOHOTO Tpollecca TMpU H3YUYCHUM JAUCIHUTLIAHBI
3¢ (HEKTUBHO IPUMEHEHHE MPE3CHTAIINH 110 Pa3TMIHBIM TEMaM JICKITHH.

JI1st mpoBeACHUS 3aHATUM 110 JUCHUIUIMHE UCTIOJIB3YIOTCS CPEICTBA OOYUECHUS:

- y9eOHHKH, TEKCT JICKITUH, MHGOPMAIMOHHbBIE pecypchl UHTepHETA;

- CIIPaBOYHbBIC MaTE€pUaJIbl U HOPMAaTUBHO-TEXHUYECKAs JOKYMEHTAIHSI.

Ha nepBom 3aHSATUM TO JUCHUIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYIEHTOB C
MOPSIIKOM €€ u3yueHus (Temamu Kypca, QopMaMu 3aHATHA, TEKYIIEro U
MIPOMEKYTOUYHOTO KOHTPOJIS), PACKPBITh MECTO U POJIb IUCUUILIMHBI B CHCTEME HAYK,
€e TMPAKTUYECKOE 3HAYEHUE, JIOBECTH JO CTYICHTOB TpeOoBaHus K ¢opme
OTYETHOCTH W MPUMEHEHHS BUJIOB KOHTPOJIs. BrimaroTcs 3amanust Juisi MOATOTOBKU K
CEMUHAPCKUM 3aHSATHUSIM.

[Ipy moATroTOBKE K CEMHHAPCKOMY 3aHSITHIO MO MEPEYHIO OOBSIBJICHHBIX TEM
npenojaBaresito  HeOOXOJAMMO YTOYHHTH IUIAH HX MPOBEJCHHUS, MNPOAyMaTh
GbOpMYJIIMPOBKM M COJIEpKAHUE yUE€OHBIX BOMPOCOB, BHIHOCUMBIX Ha OOCYXKIICHHE,
03HAKOMUTBCSI C IEPEUHEM BOIIPOCOB MO TEME CEMHUHApA.

B xome cemuHapa BO BCTYNHUTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYIO
3HQYMMOCTh TE€Mbl CEMHUHAPCKOTO 3aHSITHS, OMPEACIUTh MOPSAOK €ro MpOoBEACHUS,
BpeMs Ha 00CYyKJIeHHEe KaX10ro yueoHoro Bompoca. [Ipumensis ppoHTanbHBIN OMpoc
JIaTh BO3MOXHOCTh BBICTYITUTH BCEM CTYICHTAM, MPUCYTCTBYIOIINM Ha 3aHSATHU.

[lenecooOpazHo B  xo0/€ 3amUTHI  JabopaTOpHBIX pabOT  3aJaBaTh
BBICTYMAIONINM U ayJUTOPUHU JOIMOJHUTEIbHBIE U YTOUHSIONIUE BOMPOCHI C IEBIO
BBISICHEHHUS WX TIO3UIUH 10 CYIIECTBY 00CYKIAEMbIX MPOOIIEM.

Crnenyer mpeaocTaBUTh BO3MOXKHOCTh BBICTYIJICHUSI C MECTa B BHUJIE KPATKUX
COOOIIEHUH O MOATOTOBJICHHOMY 3apaHee BOIPOCY.

B 3akmrounTenbHOM YacTH CEMHHAPCKOTO 3aHSATHUSI CIIEAYyeT IOJBECTH €ro
UTOTH: JIaTh OIICHKY BBICTYIICHUH Ka)KIOTO CTYJEHTA U y4EOHOU TPYIIIBI B IIEJIOM.
PackpeITh MOJIOKUTEIBHBIE CTOPOHBI M HEAOCTATKU MPOBEICHHOTO CEMHUHAPCKOIrO
3aHATUA. OTBETUTH HA BOMPOCHI CTYACHTOB. BhIaTh 3a1aHus AJII CaMOCTOSTEIHLHOM
paboOThI MO MOATOTOBKE K CIICIYIONIEMY 3aHSATHIO.
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6.2 MeToanuyeckue yKa3aHus 1Jis1 00y4AIOIUXCsl M0 OCBOEHUIO JUCHMILTUHBI

CamocTtosaTenbHas paboTa sSBISETCS OAHUM U3 BUAOB yueOHBIX 3aHATUl. Llenp
CaMOCTOSITENILHOM pabOThl — MPAKTUYECKOE YCBOEHUE CTYIEHTAaMU BOIIPOCOB
aBTOMATH3AlMMA YIPABICHUS >KU3HEHHBIM ITMKJIOM H3JAENUs, PACCMAaTPHUBAEMBIX B
MIPOIECCEe U3YUCHUS TUCIUTUIUHBI.

AynuTopHasi camMoCTOsITeNlbHAs padoTa MO JUCIUIUIMHE BBIMONHIETCA Ha
y4eOHBIX 3aHATHUAX MO/ HETTOCPEICTBEHHBIM PYKOBOJCTBOM IPEIIOIaBATEINS U IO €TO
3aIaHHUIO.

BHeaynuTtopHass camocTosATeNbHas paboTa BBIMOIHIETCS CTYICHTOM IIO
3aJJaHUIO TIPETIoiaBaTelis, HO 06e3 ero HemoCPeACTBEHHOTO yYacTHS.

3agaum caMoCTOATEILHOM PadOTHI CTy/l€HTA:

- pa3BUTHE HABBIKOB CAMOCTOSITENIbHON y4eOHOM padoThI;

- OCBOCHHUE COJICPKaHUs JUCIUILTUHBL;

- yriayOJieHne collep:KaHus U OCO3HAHUE OCHOBHBIX MOHSATUH IUCIUTIINHBL;

- UCIONB30BaHWE MaTepuana, COOpPaHHOTO M TIONYYEHHOTO B  XOJE
CaMOCTOSITENIbHBIX 3aHATUHN 1151 93P (GEKTUBHOMN MOATOTOBKH K 3a4ETy.

Bujabl BHeayIUTOPHOIT caMOCTOSITeIbHOI padoThI:

- CAMOCTOSITEIBHOE U3yYEHUE OTACIBHBIX TEM TUCIUIUINHEI;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSATHUSIM;

- IOATOTOBKA K CEMUHApaM U MPAKTUUECKUM 3aHITHSIM;

- BBIIIOJIHEHUE TOMAILIHUX 3a/1aHui TI0 3aKPEIJICHUIO TEM;

- cocTaBlieHUE U 0(OpMIICHUE TOKJIAI0B I10 OTJCIBHBIM TEMaM IIPOrPaMMBI.

JUis BBINIOJIHEHUSI JIOOOTO BHUAA CAMOCTOSITENBHOM pabdoThl HEOOXOAMMO
IPOMTH CIEAYIOLINE ITAIbL:

- OTIPEJICJICHNUE 1IeJIN CaMOCTOSITENIbHOM pabOThI;

- KOHKpETHU3aIus TI03HABATEeILHON 3a/1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENIEHOM padoTe;

- BEIOOD aJIeKBaTHOTO crioco0a ASMCTBHSI, BEAYIIETO K PEIICHUIO 3a]a4H;

- TUTAHUPOBAHUE PA0OTHI (CAMOCTOSTENIEHON MM C TIOMOIIBIO TTPETIOaBATEIS)
HaJI 3a/1aHUEM;

- OCYUIIECTBIICHWE B TPOIIECCE BBHITIOJHEHHUS CaMOCTOATEIBHOW pPaOOTHI
CAMOKOHTpPOJS  (MMPOMEXKYTOYHOIO W  KOHEYHOI0) pe3yibTaToB paboThl U
KOPPEKTHUPOBKA BBIIOJIHEHUSI PaOOTHI;

- pednekcus;

- Ipe3eHTaINs padOTHI.

Borpocsl, BEIHOCHMBIE HAa CAMOCTOSATENbHYIO paboTy:
- [ImanupoBaHue TpaeKTOPUU PoOOTU3UPOBAHHON CUCTEMBI.
- PazpaboTka ocHacTKH poOOTH3UPOBAHHON CUCTEMBI

- HaBecHoe o6opyaoBaHue poOOTHU3UPOBAHHONW CUCTEMBI
- [Ipouierypsl cBapKy U pe3KH METAIUIOB C UCTIOIh30BaHUEM pOOOTOB
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7 ®DoHJ OLIEHOYHBIX CPEICTB

7.1 MeToAbl KOHTPOJIA M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHs

HaumenoBan
Ne [Ipencrasnenue
B ue
0 Kparkas xapakrepucrtuka OLICHOUHOTO
OLIEHOYHOTO
C OLIEHOYHOTO CPE/ICTBA cpenictra B ®OC
CpEnCTBa
Cucrema CTaHIAPTU3UPOBAHHBIX
3aJjaHuM, MMO3BOJISIONIAs
Tect douHa TecTOBBIX
1 aBTOMAaTHU3UPOBATH npouenypy -
(T) . 3a1aHUI
M3MEpPEHUs  YpOBHS  3HAHUN W
yMEHUI 00y4Jaromerocs.
CpencTtBo MHpOBEPKHM YMEHUU H 3aganus s
HaBBIKOB MPUMEHSTH IOJy4YCHHBIC 3aIUTHI
2 3JIP 3HAHUSA JUIS PELIEHUS PAKTUYECKUX 71a00paTOPHBIX
3aaa4 c IIOMOILIBIO paboT
WHCTPYMEHTAJIbHBIX CPEJICTB.

7.2 llIkana u KPUTEPUH OLIECHUBAHHUSA Pe3yIbTATOB 00yUYECHUSA

DopMa IPOMEKYTOYHOM aTTeCTALUN: IK3AMEH.
O0s3aTeILHBIMU YCJIOBUSIMHM TOATOTOBKH CTYACHTA K IPOMEXKYTOYHOH
aTTecTalMyu SBIISIETCS BBINOJHEHHE M 3alllUTa CTYJEHTOM Ja0OpaTOPHBIX padoT,

MPETYCMOTPEHHBIX pabouel mporpaMmmoil.

Ixana oueHNBaHUA

Onucanue

O1ianyHo

BrinonHensl Bce BUABI Yy4eOHOW pabOTHI, MPEIYCMOTPEHHBIC
paboueii mporpamMmoi. CTyIEeHT JEMOHCTPUPYET COOTBETCTBHE
3HaHWW, yMEHUH, HABBIKOB TMPHUBEACHHBIM B  Ta0IuIax
MoKasaresiei,  omepupyer  MNPHUOOPETEHHBIMH  3HAHUSIMH,
YMEHUSIMH, HaBBIKAMU, IPUMEHSIET UX B CUTYAIUSAX TOBBIIICHHON
CIOXHOCTHU. [Ipy 3TOM MOTYT OBITH JOMYIIIEHB HE3HAYUTEIbHBIC
OMMOKN, HETOYHOCTH, 3aTPYJAHCHHUS TPH  AHAITUTUYECKUX
onepauusx, NEpPeHOCe 3HAHWM W yMEHHW Ha  HOBBIE,
HECTaHJIapTHBIE CUTYAIUH.

Xopo1o

BoinmonHensl Bce BUIbl ydueOHOW pabOThl, NPETyCMOTPEHHBIE
yuyeOHbIM  TuIaHOM.. CTyIEeHT JI€MOHCTPUpPYET  HEIOJIHOE,
MIpaBWIBHOE  COOTBETCTBUE  3HAHMM, YMEHHUH, HaBBIKOB
MIPUBEJCHHBIM B Ta0NUIax IOKa3aTeneil, JIubo ecinu mpu 3TOM
ObUIN JIOMYIIEHBI 2-3 HeCyIeCTBEHHbIE OIIHOKH.

Y 10BNETBOPUTETBLHO

BrimonHeHnsr Bce BUABI Y4eOHOW pabOTHI, TPETYCMOTPEHHBIC
yaeOHbpIM 11aHOM. CTyAEHT JAEMOHCTPUPYET COOTBETCTBHUE
3HaHWH, B KOTOPOM OCBEIIIEHAa OCHOBHAs, HanOoiee BaKHAsI YaCTh
Marepuaia, HO MPU ATOM JOIMyIIeHa OJJHA 3HAYUTEIbHAs OITHOKa
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HUJIX HETOYHOCTS.

He Bemonmnen onuH wim Oojiee BUIOB Y4eOHOUM pabOTHI,
MPEAYCMOTPEHHBIX Y4eOHBIM TIaHOM. CTYIEHT IEeMOHCTPUPYET
HEIIOJIHOE COOTBETCTBHUE 3HAHHUH, YMEHUH, HaBBIKOB
MPUBEJICHHBIM B Ta0JIWIAaX  IOKa3aTelei,  JOIyCKAaroTCs
HeynosnersopurensHo .
3HAYUTCIIBHBIC OH_II/I6KI/I, HpOHBHﬁCTCSI OTCYTCTBI/IG 3HaHUMH,
YMEHUM, HAaBBIKOB IO PsAY IOKA3aTeNei, CTYyJEHT HUCIBITHIBACT
3HAYUTCIIBHBIC 3any,Z[HeHI/I$I HpI/I OHCpHpOBaHI/II/I 3HAHUIAMU U

YMCHHAMU IIPU UX MEPCHOCEC HA HOBBIC CUTYAallUH.

7.3 OneHo4YHbIE CPeCTBA

7.3.1 Tekymimii KOHTPOJIb
Texyiuii KOHTPOJIb BBITOJIHIETCS IyTEM BBIIIOJIHEHUS U 3AIUTHI
71a00paTOPHBIX PabOT, @ TAKXKE BBHIITOJIHEHUS U 3aIUTHI KypCOBOIO MTPOEKTA.

7.3.2 IIpome:xyTOYHAA aTTEeCTANUSA

[TpomMexxyTouHas aTTecTalusi MOKET MPOBOJIUTHCS B (hOpME TECTUPOBAHUS UITU
YCTHOTO 3K3aMeHa. J[omycK 10 MpOMEXKYTOUHOM aTTeCTAIIMK BBITIOJIHIETCS MOCTe
BBITIOJTHEHHUS pa0boT JIabOpaTOPHOTO MPAKTUKYMa B ITOJTHOM O0OBbEME.

HTtoroBoe oliecHWBaHUE BBHITTOJIHEHUS KYPCOBOTO MPOEKTA MPOBOIUTCS
HE3aBHCHMO OT ITPOMEXKYTOUHON aTTecTalluy (dK3aMeHa).
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IIpumep 3K3aMeHANMOHHOTO OMJI€TA /1JIsl YCTHOTO KOHTPOJIA
MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCHUMCKOM ®EJEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXIEHUWE BBICHIET'O OBPA3OBAHU A
«MOCKOBCKHWH NOJUTEXHUYECKHWIA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

dakynbrer MamMHOCTpOCHUS, Kadenpa «CMAPT-rexHonmorum»

JucturumHa «3ajauyl IUIAaHUPOBAHMUS IBV)KEHHSI M HABUTALIMH B OCCITMIIOTHON pOOOTOTEXHHUKE)
ObpazoBarenpHas nporpamma 27.04.04 YrpasneHue B TEXHUUYECKUX CHCTEMax ),

OIl becrmnoTHas poOOTOTEXHIKA

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OcHOBHBIC MOHATHS B 3a7a4axX MJIAHUPOBAHUS JBKEHUS. | 0OJIOHOMHBIE U
HETOJIOHOMHBIE€ CUCTEMBI. Y POBHU IJIAHUPOBAHUS U YIIPABIICHUS IBUKCHUEM.

2. Metoapl moMcKa MapuipyTa B ri1yOuHy, IIUPUHY, PUHITUIT <GKaJTHOTO TTOUCKaY,
MPUHITUI «XJIEOHBIX KpolIek», anroputm Jleiikctpel, A*. Anropurm D* mist kapt
C HETOJIHOM UH(pOPMAIIHEH.

YTBepkKIEHO Ha 3aceJaHuM KaQeaphl « _ » 202 I., IPOTOKOJ Ne

3as. Kadenpoit /

Bomnpocsl /151 IPOMeKYTOYHOI aTTecTalluM (3IK3aMeHA):

1. OcHOBHBIE IOHATHA B 33aJ1a4ax IJIAHUPOBAHUS ABHKEHUS. | 0JIOHOMHBIE U
HErO0JIOHOMHBIE CUCTEMBI. Y POBHHU INIAHUPOBAHUS U YIIPABJICHUSA JBUKCHUEM.

2. Kunematuka KoJecHbIX poOOTOB. THIBI IIACCH U MX BIUSHUE HA JBUKCHHUE.

3. BepositHOCTHBIE MOIenN ABHKEHUS. OLIEHKA IEPEMEILIEHUS] C YYETOM
BIUAIOMNX (PaKTOPOB. XapaKTep pacnpeneacHus omrO0K B 3aBUCUMOCTH OT TUIIOB
MPUBOJIA U CITIOCOOOB OPTraHU3ALMH JIBUKECHHUS.

4. Kaptuposanue. [IpencraBinenue 06bexToB. [ToHsaTue npoxoaumocTtu. Kapthl
MIPOXOIUMOCTH (3aHATOCTH).

5. [InanupoBanue myTy U ABMKEeHUS. [I[pocTpaHCTBO KOHpUTYpaITHii.
Oco0GeHHOCTH TOCTPOEHUS TPOCTPAHCTBA KOH(PUTYpALIUN 1J11 HETOJIOHOMHBIX
CUCTEM M CUCTEM CIIOKHOU (POPMBI.

6. Knerounas nexommnosunus kapt. IHTEpripeTaus KJIETOK NpH IBUKEHUU.
[TonuronanbHble ceTKU. MaplipyTHas J€KOMIIO3UIUS HA OCHOBE rpadoB.
[Ipumenenue rpadoB BUAUMOCTH, AMarpaMmmMbl BopoHoro.

7. Ilorarue Mappyra. JIBUyKEHHE O CeTKaM. YJIy4dllIeHHE KauyecTBa

MapuipyTa. MapiipyTHbI€ KapThl C IPeIBApUTEILHON 00paboTKON. OnTuMHU3aIms
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MapuipyTHbIX TpadoB. Cebuiku mpomycka y31oB. [lyressie Touku. [1locce myTeBbix
TOYEK.

8. Uepapxuueckue kapthl. KapTbl kpyroBoro o63opa. CsizaHHbIE
KOMITOHEHTHI. [loposkHbie KapThl. OCOOEHHOCTH UCTIOIB30BAHUS METOIOB
JEKOMITO3HUILIMHA B POOOTOTEXHHUKE.

9. Meroabl moucka MapuipyTa B ri1yOHUHY, IIUPUHY, IPUHLHUII <OKaJTHOTO
MOMCKAY, MPUHIUI «XJIEOHBIX KPOLIEK», anroput™ JlenkcTpel, A*. Anropurm D*
JUISL KapT ¢ HETOJHON nH(popMaluei.

10. MeTon noTeHUMANBHBIX TOJIEW B TOCTPOSHUH MyTH. CoueTaHue MeToaa
MOTEHIHUAJIBHBIX MOJIEW C IPYTUMHU UHCTPYMEHTAMU TUIAHUPOBAHUS MAPILIPYTA U
YIPaBJICHUS IBUKEHUEM.

11. BeposATHOCTHBIE AITOPUTMBI IIOUCKA ITYyTH B HENPEPHIBHOM IIPOCTPAHCTBE.
Mertonst PRM, RRT u ux passutue.

12. OnTumu3anus MapmpyToB B BEPOSTHOCTHBIX AJITOPUTMAX MOUCKA ITYTH.
OnTuMu3anys AJIMHBI IyTH, COKPAILlEHHE BPEMEHH ITOMCKA ITyTH.

13. IInaHupoBanue Myt poOOTOB aBTOMOOMIIbHOTO TUIAa. OCOOEHHOCTH
IUTAHUPOBAaHUS JBUXKEHUs. BiinsHue ocoOeHHOCTEN TOPOKHON NHPPACTPYKTYPHI.
[Mudposast Moaenb AOPOTH B 3a/1a4ax MJIAHUPOBAHUS IIyTH U YIIPaBICHUS
JBUKEHUEM.

14. [IpuMmeHeHnEe CUCTEM TEXHUYECKOTO 3PEHUSI B pOOOTOTEXHUKE

15. Ha3zHaueHue cucTeM TEXHUYECKOTO 3peHusl (IPUMEHUTENBHO K
pPOOOTOTEXHUKE U CMEKHBIM OTpacisiM). TUIIOBBIE 3a]Ja4ll CHCTEM TEXHUYECKOTO
3peHusl.

16. Peasin3anysi TEXHUYECKOTO 3pEHUS B CUCTEMAX YIIpPaBICHUS. ATIIapaTHbIE
Y IPOrPAMMHBIE KOMIIOHEHTBI CUCTEM TEXHHUYECKOIO 3peHHsI. CTPYKTYPHBIE CXEMBI
peanu3aluy CUCTEM TEXHUYECKOTO 3peHHsl. OCOOEHHOCTH CUCTEM KOMIIBIOTEPHOTO
3pEHUS.

17. Buasl BU3yanu3aiuu B CHCTEMAX TEXHUYECKOTO 3peHusl. NHCTpyMEHTBI
pucoBanus. [ I[pumenenue osepiies.

18. ITpunIMIIBI 00pabOTKH N300PAKEHUI B CHCTEMaX KOMITBIOTEPHOTO 3PEHHUS.

19. OcobeHHOCTH TPUMEHEHUSI CTATUCTUYECKOTO aHaIN3a N300paKeHn B
3aa4ax poOOTOTEXHUKHU. AHAIIU3 CIIEKTPa, aHAJIM3 MNIOTHOCTH, IPUMEHEHHUE JaHHbBIX
OMMKCATENIbHON CTAaTUCTUKU B 00pabOTKe N300paskeHUM /TSl 3a7a4 POOOTOTEXHUKH.

20. LIBeToBBIE MPOCTPAHCTBA U UX UCIIOJIb30BaHUE B poOoTOTEXHUKE. PaboTa ¢
[[BETOBBIMU TJIOCKOCTSMH, LIBETOBBIE KITFOUU.

21. lerextupoBaHue 00OBEKTOB Ha M300pakeHusx. [Ipumenenue metona
aHaJln3a 4YacTUIl B pOOOTOTEXHUKE.

22. Pacnio3HaBaHue CTPYKTYPUPOBAHHBIX O0BEKTOB HA N300PAKCHHH.
[Ipumenenne CTpyKTYpUPOBAHHBIX H300paxeHuit B podoToTexHuke. Jlokamm3anus ¢
MCITOJIb30BAHUEM MApKEPOB JIOMIOJIHEHHON PEAIBHOCTH.
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23. Ilouck mabmoHOB Ha M300pakeHnu. [IlpuMeHenne MeToaa MoucKa
11a0JIOHOB B pOOOTOTEXHHUKE.

24. HaBuranus v JIOKaJau3aIus C HCIIOJIb30BAaHHEM TEXHHUUECKOTO 3PEHHUSL.
TpebGyemoe 06opyT0BaHNE U METOJIBI €TO UCIIOJIb30BaHNUS (B KOHTEKCTE
TEXHUYECKOTO 3PEHHUS).
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