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Conep:xanue

Lenu, 3a1a4u ¥ MIAaHUPYEMbIE PE3yIbTaThl 00YUESHHS 110 AUCIUILTHHE
MecTo TUCHUIIINHBI B CTPYKTYPE 00pa30BaTENbHONU MTPOrPaMMBbI
CrpykTypa u coep:KaHue JUCLUILINHBI
Bunbl yueOHOM pabOThl U TPYAOEMKOCTh
Temarnueckuit miaH U3y4eHUs! TUCHUIUTMHEI (110 popmam oOyueHus)
ConeprxaHne AUCIUILINHBI
Tematuka ceMUHAPCKUX/TIPAKTUUYECKUX U JTA0OPATOPHBIX 3aHITUN
TemaTuka BOIPOCOB 11 CAMOCTOSITEIIbHOTO U3yUEHUS
VY4eOHo-MeToInYecKoe U UHPOPMAIIMOHHOE 00ecieueHIe
Hopmartusnubie noxkymenTsl u [ OCThl

OcHoBHas JiTeparypa
JlonoHUTENBHAS IUTEPaTypa
DJeKTpOHHBIE 00Pa30BaATEIbHBIE PECYPCHI
JIM1IEH3MOHHOE U CBOOOIHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00ecTIeUeHNe
CoBpemenHble npodeccuoHatbHble 0a3bl JAHHBIX U HHPOPMAITUOHHBIC
CIIPABOYHBIE CUCTEMBI
MarepuanbHO-TEXHUUYECKOE 00eCTIeUeHNne
Meroanueckue peKkoMeHIaluu
Meroanueckue peKkoMEeHIauu ISl pernoAaBaTeis M0 OpraHu3aluy 00y4eHus
MeTtoauueckue ykazaHus 1J1s1 00y4aroIMXcsl 0 OCBOSHUIO TUCIUILITUHbBI
CpencTBa aganTaiuu NpenojaBaHus JMCUUIUIMHBI K TOTPEOHOCTAM
0Oy4aroIuXcsi UHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXXHOCTSAMU
3JI0pOBbS
@DOH/T OIIEHOYHBIX CPEJICTB
MeTo 161 KOHTPOJIS U OLIEHUBAHUS PE3yIbTaTOB O0yUYCHHUS
[IIkana u KpUTEepUU OLICHUBAHUS PE3YJIbTATOB OOYUECHUS

[Tpunoxenue 1

[Tpunoxenue 2



1 Ilesn, 3a0a4M ¥ IVIAHMPYeEMbIe pe3yJabTaThl 00y4YeHUsI 110 JUCUMILIMHE

[leapt0 OCBOEHHMS JUCUMIUIMHBI «3ajladyd [UIAHUPOBAHUS JBWXKCHUS U
HaBUTAIIMM B OECHHMJIOTHON POOOTOTEXHHKE» SBISAETCS (OPMUPOBAHHUE CHUCTEMBI
3HaHWW, YMEHUW M HAaBBHIKOB B 00JACTH OCHOB aJITOPUTMHU3ALUU U MPHUKIATHOTO
IPOrpaMMHPOBAHUS.

3amaun  AUCHMIUIMHBL HM3yYEHUE TMPHUHIMIIOB TOCTPOSHUS aJTOpPUTMOB,
U3YYEHUE OCHOB QJITOPUTMUYECKHX KOHCTPYKIIMH, M3yYEHUE MPOIEAYPHOTO S3bIKa
nporpammupoBanus C, U3ydyeHHE METOJOB IMOCTPOCHHUS ATOPUTMOB M CTPYKTYD
JAHHBIX, UCTIOJB3YEMBIX ITPU PEIICHUH MTPUKIAIHBIX 337a4 B Pa3IMYHbIX IPEIMETHBIX
obJactsx ¢ npuMeHeHueM SBM.

[Inanupyemsblie pe3ynbTaThl OOYYEHHs CBSI3aHbI C TIOCTUKEHUEM CIIOCOOHOCTEN
K pa3paboTke MNpOrpaMMHOTO oOOecrieueHusi B 00JacTH TOCTPOCHUS CHUCTEM
yIOpaBICHUSI MOOWIBHBIMH POOOTOTEXHUYECKHUMH CHCTEMaMH, B TOM YHCTE
O€CIUIOTHBIMU TPAHCIIOPTHBIMU CPENICTBAMU, B YACTH IMPOEKTUPOBAHUS aJITOPUTMOB
ynpaieHus JBuxKeHreM. OCBOCHHbBIE YMEHMSI JOJDKHBI BKJIFOUYATh METOAbI MIOMCKA U
no/100pa METOAOB pEIICHUs 3a/lay MOCTaBICHHbIX 3a/1ad M0 ABMKEHUI0 MOOMIIBHBIX
poOOTOB, IPOBOANUTD AHAIN3 U MOJIEIIMPOBAHNE BEIOPAHHBIX KOHLIECHIIHUIA.

OOyuenue No AUCIUIUIMHE «3a/layil IAHUPOBAHUS JIBHXKCHUSI 1 HABUTAIIUU B
OecnmmIoTHOM POOOTOTEXHMKE» HaIpaBiIeHO Ha (OPMHUPOBAHHUE Y OOYUYAIOIIUXCS
CHEAYIOIINX KOMIIETEHIINM:

Koa m HamMeHOBaHHe KOMIIETEHIIMM NHaukaTopbl J0CTHKEHUS
KOMIIETeHIIUHU
YK-2. Cnioco6eH ynpaBisTh YK-2.1. 3naer: MeTO1bI
MIPOEKTOM Ha BCEX ATAIaX €ro YIIPaBJICHUS TPOEKTAMU; STaIlbI
’)KM3HEHHOTO IIUKJIa KU3HEHHOTO LIMKJIA POEKTa

YK-2.2. ¥Ymeer: pa3zpabatbiBath
Y aHAJIM3UPOBATh AIbTCPHATUBHBIE
BapUAHTHI MPOEKTOB IS TOCTHUKECHUS
HAaMEUEHHBIX PE3YJIbTATOB;
pa3padaThIBaTh IPOCKTHI, ONIPEICIATh
IIEJICBBIC 3TAITBl 1 OCHOBHBIE
HarpaBJjeHust paboT

YK-2.3. Biageer: HaBbIKaMHu
pa3pabOTKH MPOEKTOB B U30paHHOMN
npodeccruonanbHoM chepe; MeTogaMu
o1eHKH 3(PHEKTHBHOCTH MTPOCKTA, a




TaK)Xe MOTPeOHOCTH B pecypcax

IIK-1. ABTOMaTus3anus u
MEXaHM3alUsI TPOU3BOICTBEHHBIX
MIPOIIECCOB MEXaHOCOOPOUHOTO
MIPOU3BOICTBA

HUIIK 1.1. 3naer: meTOoabI
UCCIICIOBAHUS U U3MEPECHUS
TPYAOBBIX 3aTPaT; OCHOBBI
MCUX0(U3NOJIOTUH, TUTUEHBI U
SProHOMUKH TPYAa; MPUHIUIIBI
BBIOOpA CPEJICTB aBTOMATU3AIIUN U
MEXaHM3aI[iM dTaIlOB
MIPOU3BOJICTBEHHBIX MPOIIECCOB;
TEXHUYECKUE XapaKTePUCTUKHU U
(GyHKIIMOHATBHBIE BO3MOKHOCTHU
MPOTPaMMHBIX CPEJICTB
aBTOMAaTH3allMy M MEXaHHU3alluu
ATaNoB MPOU3BOACTBEHHBIX
MIPOIIECCOB; MOPSTO0K U METOBI
MIPOBEICHUSI MATEHTHBIX
WCCIICIOBAHUI; CPEJCTBA
TEXHOJIOTMYECKOTO OCHAIIICHUS,
KOHTPOJIbHO-U3MEPUTEIHHBIC
MPUOOPHI U HHCTPYMEHTHI;
HOPMATUBHO-TEXHUYECKHUE U
PYKOBOJSAIINE TOKYMEHTBI 110
0(OPMIIEHUIO KOHCTPYKTOPCKOM
JIOKYMEHTAIIUH; BUJIbI KOHTPOJIS U
WCIIBITAHUM CPEJICTB aBTOMATU3aLIUU
1 MEXaHU3aI[UH; METObI HCIILITAHUH,
MpaBuja U YCIOBUS BHITIOJHECHUS
paboT; mpaBuia pa3padoTKu
MPOECKTHOM, TEXHUYECKOM,
TEXHOJOTMYECKON U
AKCIUTYaTallMOHHOW JOKYMEHTAIIUU

HUIIK 1.2. YMmeer: BBISIBIATH
MaTepualibHbIe U MHPOPMAITMOHHBIC
CBSI3M MEX1y 000pyI0BaHUEM,
pabouuMu MeCTaMH, CTPYKTYPHBIMU
€MHULIAMU TI0/Ipa3ieICHUH,
MOApPA3AEICHUSIMHI OpraHu3aluu;

AHAJIM3UPOBATh PE3YIbTATHI
3aMepOB BPEMEHHU; BBITIOJIHSATh




MATEHTHBIN MOUCK, 0030p HAYYHO-
TEXHUYECKOU JINTepaTyphl MO
CpeACTBaM U CHCTEMaM
aBTOMATH3allMU U MEXaHU3alUu;
bopMynIupoBaTh NPEIOKESHHUSI 10
aBTOMAaTHU3allMU U MEXaHU3AIINH;
yCTaHaBJIMBATh UCXO/IHbBIC JAHHBIC
JUTSl TIPOBEJICHUS TPOCKTHBIX U
OTIBITHO-KOHCTPYKTOPCKUX padoT;
BBIOMpATh MOJIEH CPEJICTB
aBTOMATH3alMU U MEXaHU3aluu;
Ha3Ha4yaTh TPEOOBAHUS K CPEJICTBAM
aBTOMAaTHU3alMHA U MEXaHU3AIINH;
0(QOpPMIISITH TEXHUUECKOE 3a/1aHHCE;
0(QOPMIISITH UHCTPYKITUH TIO
AKCIUTyaTalK, TEXHUIECKOMY
00CITy’)KUBaHUIO U PEMOHTY

HIIK 1.3. Baaaeer: MeTogaMu:
aHanu3a o00py0BaHUS,
MIPOTPAMMHBIX CPEACTB, CPEACTB
TEXHOJIOTUYECKOTO OCHAIIEHUS,
CPEACTB U3MEPEHUS, IPUEMOB U
METOJI0B pabOThI, TPUMEHSIEMBIX MPU
BBITIOJTHCHUH TTPOU3BOACTBEHHBIX
MPOLIECCOB; OMPEAEICHNUs
MaTepHaNTbHBIX 1 HHPOPMAIIMOHHBIX
CBsI3EH MEXTy 000pYOBAaHUEM,
pabouyuMu MeCTaMu, CTPYKTYPHBIMH
SAVMHUIIAMU TIOJIpa3/IeICHUH,
MoApa3AeIeHUsIMHI OpTraHU3allnu;
MIPOBEICHMS MMATCHTHBIX
UCCJIEI0BAHUI; pa3pabOTKu
MPEIJIOKEHUH 110 BHEIPEHUIO
aBTOMATHU3AIMHA U MEXaHU3AINH
MPOU3BOJICTBEHHBIX MPOLIECCOB
MeXaHOCOOPOYHOTO TPOU3BOJICTBA;
cOopa UCXOAHBIX JAHHBIX JJIs
MPOBEICHUSI POCKTHBIX U OMBITHO-
KOHCTPYKTOPCKHX paboT;
COCTABJICHMSI TEXHUUECKUX 3aaHuI




Ha pa3paboTKy CpeiCTB
aBTOMATH3AlMU U MEXaHU3ALUU
MIPOU3BOJICTBEHHBIX MPOIIECCOB;
MOMCKa U BBIOOpA MPOrPaMMHBIX
CPEICTB aBTOMAaTU3ALIUN
IIPOM3BOJICTBEHHBIX MPOIIECCOB;
HOJTOTOBKU TEXHUKO-
HKOHOMUYECKUX 00OCHOBAaHUI
3¢ (HEeKTUBHOCTH BHEAPEHUS CPENICTB
aBTOMATH3AIMU U MEXaHU3AlUU
MPOM3BOJICTBEHHBIX MPOIIECCOB;
pa3pabOTKu UHCTPYKIUI 1O
HKCIUTyaTallil U PEMOHTY CPEJICTB
aBTOMATH3AlMU U MEXaHU3aLUU

2 MecTo TUCHHUIJIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl

JlucuumimHa ~ OTHOCHUTCS K = 4YacTH,  (OpMUPYEeMOMl  ydacTHUKaMHU
oOpa3oBaTeNnbHbIX OTHOIIEHUH, O6510Ka b1 «/luciMIuHbl (MOTYITN ).
JucunmirHa B3aUMOCBSI3aHA JIOTUYECKH U COJIEPKATEIbHO-METOJUYECKH CO

CHEAYIOINMU TuciuIinHaMu U npaktukamu OOIT:
e AHanu3 1 00paboTKa TaHHBIX;
e lIcKycCTBEHHbBIE HEHPOHHBIE CETH;
e Teopust aBTOMaTUYECKOTO YIIPABIICHUS;
e CrcTeMbl TEXHUYECKOTO 3pEHUs B OECTMIIOTHOM POOOTOTEXHUKE.
e YyecOHas (0O3HAKOMUTENIbHAS ) IPAKTHKA,
e [IpousBocTBeHHAs (POEKTHO-TEXHOJIOTNYECKAs ) IPAKTHKA,
e [IpousBonacreennas (HUP) npaxruka.

3 CTpykTypa u cojep:KaHue JUCHUTINHBI

OO6mrast TpyJI0EMKOCTh JNUCIMIUIMHBI COCTaBIsIeT 4 3a4ETHBIX €IUHUIIBI, T.C.
144 akanemuueckux yacoB (u3 HUX 90 yacoB — caMOCTOSITeNIbHAS pab0Ta CTY/ICHTOB).
Pazpenbr mucnunnuabl «3aqaddl MJIAHUPOBAHUS JIBIDKCHUS W HABUTAIUS B
0ecUI0OTHON POOOTOTEXHUKE» U3yUaloTCsS Ha BTOPOM KYpCE B TPETHEM CEMECTpe.
dopma pyOEKHOTO KOHTPOJIS MO TUCIUTLTUHE — SK3aMEH.
CtpykTypa U coaepx’aHue AUCHMIUIUHBI «3aaud MJIAaHUPOBAHUS JBMXKCHUS U
HaBUTalMs B OECIMIIOTHOM POOOTOTEXHUKE» 110 CPOKAM U BUIaM pabOThI OTPAKEHbI B
[Tpunoxenun 1.



3.1. Bwuasbl yueOHoli padoThl M TPy10eMKOCTH (110 GopMaM 00yUdeHH)
Ounas ¢popma o0yueHust

Ne Bup yueOHoM padoThI KosmuectBo CemecTpsl
n/n 4acoB 2

1 AyaUTOpHBIE 3aHATHS 54 54

B Tom uncie:
1.1 Jlexuun 18 18
1.2 | CemuHapckue/pakTUYECKHE
3aHSITUS

1.3 | JlaGopaTopHble 3aHSATHS 36 36

2 CamocrosTenpHas paboTta 90 90

B TtoMm uuce:

2.1 BrinostHeHE CAaMOCTOSATETLHBIX 86 86
MPAKTUYECKUX 3aHIATUI

2.2 | TecrupoBanue 4 4
3 [TpomexxyToUHas aTTeCTAIHS
DK3aMeH
Hroro: 144/4 144/4

3.1 TemaTuueckuii MJIaH U3y4eHUs TUCHUTNINHBI
(o popmam 00y4eHmst)




Ounas ¢popma oOyueHus

TpyaoemMkoCTb, 4ac

AynuTopHasi paéora

2
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1 | Pazmen 1. Moaeiu ABMKeHUS 32 4 8 20
KOJIECHBIX POOOTOB
1. | Tema 1. Tunsl po6oTOB. 9 1 2 6
1 | Knaccuduxanus. Ilpodaemsbl
MOOMJILHO POOOTOTEXHUKH
1. | Tema 2. Tunsl maccu ¥ MoOJaeJIu 14 2 4 8
2 | xBM:KeHHs1 pOOOTOB
1. | Tema 3. BepoAITHOCTHBIE MOIEJIH 9 1 2 6
3 | aBMIKeHHA
2 | Pa3nen 2. MapumpyTHasi 53 7 14 32
AeKOMIIO3UIHS ¥ IJIAHUPOBAHHE
MyTH
2. | Tema 4. MeToanl 11 1 2 8
1 | naaHMpoBaHus MyTH
2. | Tema 5. MapupyTHasn 14 2 4 8
2 | JeKOMIO3UIHS
2. | Tema 6. ATTOpuTMBI 14 2 4 8
3 | 4aCTHYHOIO 3aM0THCHHUHA
2. | Tema7.[lnanupoBanue 14 2 4 8
4 | nBMKeHMS
3 | Pa3znen 3. Jlokajau3anus u 29 3 6 20
HABHTALMS
3. | Tema 8. BeposiTHOCTHBIE MO/I€JTH 7 1 2 4
1 | usmepenust
3. | Tema 9. KapTupoBanue 11 1 2 8
2
3. | Tema 10. Jlokajau3auus ¢ 11 1 2 8
3 | HCIIOJIb30BAHUEM
HH}PACTPYKTYPHI
4 | Pa3nen 4. Buzyanu3zanus 16 2 4 10
JABHIKECHUS
4. | Tema 11. Texnosiorun 7 1 2 4
1 | Bu3yanu3anus KapT
4. | Tema 12. Busyanausanus 9 1 2 6
2 | MAapUIPYTOB ABUKEHUSI U
OKPYKeHHUsI




5 | Pazagea 5. Peanuszanus 14 2 4 8
HABMTAIMOHHBIX AJITOPUTMOB B
CTAHAAPTHBIX OUOJIMOTEKAX

5. | Tema 13. Metoabl 7 1 2 4
1 | npeacraBieHust
KapTrorpaguyecKkux u
MApPIIPYTHBIX JaAHHBIX B
CHCTEMAX POOOTOTEXHUKH

o

Tema 14. CpeacrBa padoTsl ¢ 7 1 2 4
2 | HABUTALIUOHHBIMH
nHcTpyMenTamu B Robot
Operating System

Hroro 144 | 18 36 90

3.2 Conep:xaHue TMCUMILTHHBI

Pasznen 1. Moaeu a1BuKeHHUsI KOJIECHBIX PpOOOTOB

Tema 1. Tumbl poOotoB. Kiaaccupurkanms. IIpodaembl MOOHIbHOIM
POOOTOTEXHUKH

BBengenne B JIUCHUIUIMHY paccMaTpuBaeT MpoOJeMaTUKy oOecredeHus
NBIDKEHUS POOOTOB, BIMSHUE KOHCTPYKTHBHBIX OCOOEHHOCTEHl Ha CBOOOIY
NepeMEIIICHH, CBSA3b TUIIOBBIX 3aJ1au ¢ IpoliieMamMu o0ecriedeHus MOBUKHOCTH.

Tema 2. Tunbl maccu 1 MojIeJIM IBHKEeHHsI pOOOTOB

MoOuiibHbIE POOOTHI, KaK MPaBWIIO, CO3JAIOTCA Ha 0a3e KOJIECHBIX IIACCH.
Cy1iecTByeT HECKOJIBKO OCHOBHBIX KHHEMATHUECKUX CXEM KOJIECHBIX IIIACCH, KOTOPBIC
OTIPEJIEIISIIOT OCOOEHHOCTH JIBHXKEHUS M TPACKTOPUH.

Tema 3. BeposiTHOCTHBIE MO/1€/TH ABHKEHHST

CpencTsa yrpaBieHus IBUKEHUEM, CECHCOPHBIE CUCTEMBI U TO3ULIMOHUPOBAHUS
CO3/IaI0T MOTPEUTHOCTSM B OLICHKE NTepeMeNieHUs. BEposSITHOCTHBIE MOJIENIN ABUKEHUS
npeHa3HavYeHBI JUIsl OLICHKW BKJIaJia T€X WJIM WHBIX YCIOBUU Ha pabOTy aJrOpUTMOB
yrIpasiieHusl, UuiabTpaluy U OlEHKE KOPPEKTUPYIOIIUX MTOMPABOK.

Pa3znen 2. MapupyTHasi 1eKOMIO3MIHUA W IVIAHUPOBAHUE ITYTH

Tema 4. MeToabl IVIAHUPOBAHUA NYTH

Cucrembl ympaBieHUS JBUKEHHEM MOOWJIBHBIX pPOOOTOB TPaAUIIMOHHO
CTPOSITCA Ha OCHOBE CPEJCTB IJIaHUPOBaHUS MapuipyToB. IIpoGnema mocTpoeHus
ONTUMAJIBHBIX MapIIPyTOB JBWXEHHS, MO3BOJSIONIMX OOXOJUTH MPEMSITCTBUS U
JIOCTUTaTh 1IEJIU MIPUBENAa K BOSHUKHOBEHHUIO OOJIBIIOrO YHUCiIa CIIOCOO0B MOCTPOCHMUS
MapLIPYTOB IIEPEMEIICHUS.

Tema 5. MapmpyTHasi 1eKOMIIO3H M

10




ObnacTp mpenHa3HaueHHas ISl ABMXKEHHUS MOOMJIBHOTO poOOTa MOMKET OBbITh
BbIp@X€HAa B BHUJIE€ MPOCTPAHCTBA KOH(UTYpALMiA, KOTOPOS OMPEIENSIET BO3MOXKHBIC
noJyioxkeHust podota. [IpocTpancTBO KOHGUTYpaILHii TOKHO OBITH CTPYKTYPHUPOBAHO,
4TOOBI B HEM MOXHO OBLIIO MCIOIH30BATH AJITOPUTMBI IIJTAHUPOBAHS ITYTH.

Tema 6. AITOPUTMBI YACTHYHOTO 3AMOJTHEHUS

Bo mMHOTHX cyTamusx mocTpOeHUE MOTHOTO MPOCTPAHCTBA KOH(PUTYpAIUi 71
MOCJEAYIOMIETO MOMCKA MApILIPyTa SBJISIETCA 3aTPYAHUTEIbHBIM. B 3TOM ciydyae
UCIIOJIB3YIOTCS METO/Ibl TOMCKA MyTH C OJHOBPEMEHHBIM (popmMupoBaHHeM Tpada
BO3MOYHBIX COCTOSIHUM POOOTHU3UPOBAHHOM CHUCTEMBI. BOJBIIMHCTBO MOJO0OHBIX
METOJ0B IIPUMEHSIOT BEPOATHOCTHBIC AJITOPUTMBI VISl aHAJIN3a MIEPEMEICHU.

Tema 7. [l1anupoBaHue ABHKEHHUS

JlokanpHOE IUIAaHMPOBAHUE IIYTH 3aKJIIOYAETCs B aHAIM3€ BO3MOXKHOCTH
BBITIOJTHEHHUSI HEOOXOIMMBIX YTPABJISAIONINX BO3ACHCTBHI Ha pabOyue CHCTEMBI
po0oTa ¢ Henpl0 o0ecreyeHus MNepeMelleHrus poOoTa MO OINPEACIICHHOMY paHee
Mapuipyty. [Ipu miaHupoBaHUU JBWKEHHS YUUTHIBAIOTCA KaK OCOOCHHOCTH CamMoro
MaOWIBHOTO PO0OTa, TaK W XapaKTEPUCTHUKU OKPYKEHHUS, HaJU4ue JIOKATbHBIX
OPENSITCTBUA M HEYYTEHHBbIC MpHU IUIAHUPOBAHUU MapIIpyTa JIOMOJHUTEIbHBIC
(bakTopsI (B TOM YHCIE A1 YOPOILIEHUs 00paOOTKU KapThI).

Pa3nen 3. Jlokajau3auusi 1 HABUT AU

Tema 8. BeposiTHOCTHBIE MO/1€/IM H3MEPEHHS

Pabora m3MepuTeIbHBIX CHCTEM pPOOOTOB, B IEPBYIO OYepeab JACTECKTOPOB
PACCTOSIHUS, OTMCHIBAETCSI C TTOMOIIBIO BEPOSITHOCTHBIX MOJIENIEH, KaK B CJIEJICTBHH
MOTPENIHOCTe JIaTYMKOB, TaK W B CHIY (PU3MUYECKHMX OCOOCHHOCTEH HX
B3aMMOJICUCTBHS C OKPY)KCHHEM po0OoTa.

BeposTHOCTHBIE MOJENN TaKKe WCIOIB3YIOTCS I TIPOBEICHUS aHaImM3a
PaCIUIOKEHUS OKPYKAIOIMNUX 00BEKTOB 10 MTOJTYYCHHBIM JaHHBIM U OIICHKE dBOJTFOIIHH
MOJIOKEHUS U OKPYKEHUST poOoTa.

Tema 9. KapTupoBanue

[IpeacraBnenne unpopmanuu 00 OKpy>KeHHH poOOTa, MPEJCTABICHHUS €¢ B
dbopme, ymoOHOW nJsi AAIBHEWINET0 WCIOIb30BAHUS TPU HABUTAIIUU SIBIISCTCA
IPOLIECCOM MOJICITUPOBAHUS OKPYXAIOIIeH Cpelibl, HIMEHYeMOro KapTUpoBaHuEM. B
poOOTOTEXHUKE Han00JIee TPUMEHUMBIMH SIBJISIFOTCS TOTIOJIOTUYECKUE KAPThI, KAPTHI
MPU3HAKOB M KapThl IPOXOIUMOCTH.

Tema 10. Jlokaau3zanusi ¢ MCNO0JIb30BAHUEM HHPPACTPYKTYPHI

Hannmune o0coOEHHOCTEH OKPYXEHHS C HW3BECTHBIMH IO3UIIMOHHBIMU
napaMeTpamu, HalpuMep, JeTKO IeTEKTUPYEMbIX CEeHCOpaMH po0oTa TOUEK HHTEpEca,
MO3BOJIIET BBIMOJIHUTh HABUTAIMOHHBIE 3a/layM, TaKWe KakK JIOKaJIM3aIHio, pacyer
KOPHIOPOB MPOXOAUMOCTH, IOUCK MYTEBBIX TOUEK, KOPPEKIIHIO IBUKEHUSI.

Pasznen 4. Busyanau3anusi 1BHKeHU S
Tema 11. TexHos0orum BU3yaau3amusi KapT
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Meronpl  BU3yaJIbHOTO  TIPEACTaBJICHHUS UWHGOpPMAIMM O  CTPYKTYype
MIPOCTPAHCTBA TOCTATOYHO PA3HOOOPA3HBI, OTINYAOTCS HA3HAYCHUEM B JTIOCTYITHBIMH
CpeACTBaMHM BIOKyanu3anuu. JJisi BU3yaau3aiuu MOTYT ObITh UCIIOJIb30BaHbI CUCTEMBI
TalJIOBOM, BEKTOPHOM M TpexMepHOW rpaduku, a TakKe HWHTEPaAKTHUBHBIC
UHCTPYMEHTHI.

Tema 12. Buzyaju3auusi MAapmipyToB ABHKEHHUS U OKPYKeHUsI

PaboTa cuctemsl yripaBieHUs MOOMIBHBIM POOOTOM OMEPUPYET 3HAYUTEIHHBIM
00BeMOM HH(pOpMAIUU U MPOMEKYTOUHBIX PE3YJIHTATOB 00paOOTKH TaHHBIX, KOTOPHIE
MOJIE3HO BKJIIOYAT B CUCTEMY BU3YyaJIM3alMK IaHHBIX VIS IPEIOCTABJICHUS OIlepaTopy
BO3MOYKHOCTH KOHTPOJII NMPUHUMAEMBIX pOOOTOM pElIeHUH, OIEHKA HCIPABHOCTU
CEHCOPHOM CHCTEMbl U HCIOJHHUTENIbHBIX MEXaHU3MOB, KOPPEKTHON paboThI
NEePIENTUBHBIX aJTOPUMTOB.

Pazgen 5. Peanm3aumsi HABUTAalMOHHBIX AJTOPUTMOB B CTAHJAAPTHBIX
OuoIMoTEeKAaX

Tema 13. Metoabl npeacTaBjieHUusi KapTOrpa@uyecKux M MapHIPYTHBIX
JAHHBIX B CHCTEMAaX POOOTOTEXHUKH

MoOuiapHbIE  POOOTOTEXHMYECKHE CHUCTEMBI, 3aJCHCTBYIOIINE CHCTEMBI
HaBUTAllMd W KapTorpaduu  MIperMyIIeCTBEHHO OyIyT  HCIOJIB30BaTh
CTaHJapTU30BaHHBIC METOIbI ITPECTaBIICHUS KapTorpadhuueckoi nHpopmaIuu, B TOM
YHUCIIe N0 TUIAHUPYEMbIM MapIIpyTaM.

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

Beenenne B ROS u peannsyembiM B HEW CHCTEMaM HaBUTALlMU U YNIPABJICHUS
JIBIDKEHUEM MOOWIbHOTO poborta. B goctymHeix Moxaynsx ROS  umeercs
3HAQUUTENBHOE KOJUYECTBO PEAN30MAHHBIX HMHCTPYMEHTOB JUIsl  HAaBUTallUH,
KapTUPOBAHUS U INITAHUPOBAHUS ABMXKEHUSI MOOUIIbHBIMU POOOTaMHU.

3.3 TeMaTnka ceMMHAPCKUX/IPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1 Cemunapckue/IpakTUUECKHUE 3aHITHS

(HEe mpoBoASITCS).

3.4.2 JlabopaTopHbIE 3aHITUS

Cumynstop MoOmibpHbIX pobotoB I0TRobotWorld

HauBHble (IpUMUTUBHBIC) alTOPUTMBI YIIPABICHUS BIKEHUEM MOOUIHLHOTO
pobota

AnroputMudeckuil mouck myTu. Busyanuzanus JaHHBIX B POOOTOTEXHUKE

3.4 TemaTuka KypcoBbIX IPOEKTOB (KypCcOBBIX padoT)

He nmpexycmotpeno
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4  Y4yeOHO-MeTOoAUYecKOe M MHGOPMAILMOHHOE 0O0ecnedeHue

4.1 HopmatusHbie 1okyMeHThI U 'OCThbI

1. Tlpuka3z MunucTepcTBa TpyAa U COLMAIBHOM 3aluThl Poccuiickoii
®eneparmu ot 18 HOa0ps 2013 1. Ne 6791 «O6 yTBepkaAeHNHN MPOPECCUOHATBHOTO
cranaapra «IIporpammucty.

4.2 OcHOBHAas1 TUTEPaATYypAa

1. lTaomauns Jro, JIutons JIu, [13e Tan, lyam By, XKan-JItok ['ogsbe,
Pa3paboTka OeCIIIOTHBIX TPAHCIIOPTHBIX cpeAcTB / Hayd. pea. B. C. SnenHkos; mep.
c aur. I[I. M. Bom6akoBoii. — M.: JIMK Ilpecc, 2022. — 246 c.: un.

2. ®unmnnmos C.A. Pob6otorexnuka mis neteit u poauteneit. — CI16.: Hayxka,
2013.319c.

4.3 lonoJHUTeIbHAS JJUTEPaTypa

1. CkBopuos A.B., Cxuptnanze A.I'., Umbips [I.A. IIpakTukym no
poboToTexHuke: yaeOHuk — M.: U3natenbckuii neHtp «Axagemus», 2013.—-319c.

2. JTIro B., MeTop! IIaHupOBaHus IyTH B Cpeie ¢ MpensTcTBUsIMU (0030p) //
MaremaTtrka u MatemMatuueckoe MoaempoBanue. 2018; : 15-58

3. MypaBbunsIii anroput™m. Bukunenus: Web-caiit. Pexxum noctymna:
https://ru.wikipedia.org/wiki/MypaBbpuHBIH anroput™ (1ata ooparienus 10.08.2023).

4.4 JieKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypChl

1. 0P B pa3paboTke
2. https://academia-moscow.ru/e_learning/pum/  TIporpamMmMHo-y4eOHBIC
Moayiu «M3narenbckuil HeHTp «AkaneMus». (nara oopamenus 10.08.2023)

4.5 JIuieH3M0HHOe ¥ CBOOOHO paCIPOCTPaHsieMoe MPOrpaMMHOe
o0ecreyenme
1. Linux OS
2. Robot Operation System
3. LibreOffice
4. Microsoft VisualStudio Community Edition

5. Microsoft VisualStudio Code
6. PyCharm

4.6 CoBpemeHHbIe podeccuoHATIbHBbIE 0a3bl JAHHBIX U HH(POPMALIMOHHBIE
CIPABOYHbIE CHCTEMbI

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

5 MarepuajabHO-TEXHHYECKOEe ODecrnevyeHne

Komnerotepusie kinaccsl kadenpst: aya. [Ipl411, ITp 2808.
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https://ru.wikipedia.org/wiki/Муравьиный_алгоритм
https://academia-moscow.ru/e_learning/pum/
https://ubuntu.com/blog/tag/ros2
https://roboticscasual.com/robotics-tutorials
https://github.com/Intelligent-Quads/iq_tutorials

JIaboparopuu pobotorexuuku: [Ip1406, [Ip1407, ITp1408.

Obopyodosanue u annapamypa:

- TPOEKTOp C KOMITBIOTEPOM M TMOAOOPKOW MaTepuajoB HJs JIKIHH H
MPaKTUYECKUX 3aHSITHM.

- CUMYJISITOpHI yueOHbIX poboToB Gazebo simulator.

- 1abopatopHbie HAOOPHI YueOHBIX poOooToB Lego Mindstorms NXT.

6 MeToauueckue peKOMeHIAUH

6.1 MeToanueckue peKOMeHAAIUM ISl IPENoJaBaTe s 0 OPraHu3anun
00y4eHust

OcHOBHOC BHHMAaHHE TpPH H3YYCHHH IUCIUIUIMHBI «3a1add TIAHUPOBAHUS
JBIKEHUS Y HABUTAIIMs BOSCTIMIIOTHOM POOOTOTEXHUKE» CIEAYET YACHIITh N3YUCHHUIO
OCHOBHBIX  TIOJIOKEHHUH U  TOHATHUM, OCHOBAaHHBIX HA  HCIOJIb30BaHUU
MH(OPMAITMOHHOTO MOJICIIMPOBAHUS ITANIOB )KM3HEHHOTO ITUKJIA U3JIETTHSI.

JUist  akTUBU3AIMM  Y4eOHOro TMpolecca TMNpU HW3YYEHUU JIUCIUILIUHBI
3¢ (HEKTUBHO IPUMEHEHHE MPE3EHTAIUNH 0 Pa3TUIHBIM TeMaM JICKITHA.

J1J1st TpoBeieHM s 3aHATUI TI0 JUCITUTUTMHE UCTIONB3YIOTCS CPEICTBA OOYUCHHUS:

- y4eOHHKH, TEKCT JIEKINA, HH(OPMAITMOHHBIC pecypchl IHTepHeTa;

- CIIPaBOYHbBIC MAaTEPHUAIIBI 1 HOPMATUBHO-TEXHUUECKAs TOKYMEHTALIHSL.

Ha nepBom 3aHATHU MO JUCHUIUIMHE HEOOXOJAMMO O3HAKOMHTH CTYACHTOB C
MOPSIIKOM €€ wu3ydeHus (TemaMu Kypca, (GopMaMH 3aHSITHH, TEKYIIEro W
MIPOMEKYTOUYHOTO KOHTPOJIS), PACKPBITh MECTO U POJIb JUCIUIUIMHBI B CHCTEME HayK,
ee MPaKTHIECKOEe 3HaYEHUE, IOBECTH JI0 CTYJACHTOB TPEOOBaHUS K JOpME OTUECTHOCTH
Y PUMEHEHUSI BUJIOB KOHTPOJIA. BrimaroTces 3a1aHus 411 TOATOTOBKH K CEMHUHAPCKUM
3aHSITHSIM.

[Ipy MOATOTOBKE K CEMHUHAPCKOMY 3aHSTHIO 10 TEPEUYHIO OOBSIBICHHBIX TEM
MpernoiaBaTesito  HEOOXOAMMO YTOYHHTHh IUJIaH WX MPOBEACHUS, MPOIAYMATh
GbOpMYJIMPOBKU M COJIEpKaHUE y4eOHBIX BOMPOCOB, BHIHOCUMBIX Ha OOCYXJCHUE,
O3HAaKOMHTHCS C TIEPEYHEM BOIIPOCOB IO TEME CEMHUHApa.

B xome cemmHapa BO BCTYMUTEIBHOM CJIOBE PACKPBITh MPAKTHYECKYIO
3HAYMMOCTh TE€Mbl CEMUHAPCKOTO 3aHSTHsI, ONPEACIUTh MOPSIAOK €ro MPOBEICHUS,
BpeMs Ha 00CYyKJIeHHEe KaXXI0ro yueOHoro Bompoca. [Ipumensst GppoHTaIbHBIN Ompoc
JIaTh BO3MOXHOCTh BBICTYITUTH BCEM CTYICHTAaM, MPUCYTCTBYIOIINM Ha 3aHSATHU.

[{enecooOpa3Ho B X0/1e 3alTUTHI Ta00OPATOPHBIX padOT 3a/1aBaTh BHICTYHAIOIUM
U ayIUTOPHUH JIOTIOJIHUTEIbHBIE M YTOYHSIONINE BOIPOCHI C IETbI0 BBISCHEHUS UX
MO3UIINH TI0 CYIIECTBY 00CYKIaeMBbIX MPOOIIEM.

Crnenyer mpeaocTaBUTh BO3MOYKHOCTh BBICTYIUICHHS C MECTa B BHJEC KPaTKUX
COOOILIEHHH! 110 TOArOTOBIEHHOMY 3apaHee BOIPOCY.

B 3akimrounTenbHON YaCTH CEMUHAPCKOTO 3aHATHUS CIIEAYET ITOBECTH €0 UTOTH:
JIaTh OLEHKY BBICTYIIJIEHUH KaXI0r0 CTY/IEHTa U y4eOHOM rpyIbl B 1e7I0M. PackpbITh
MOJIOKHUTEIIbHBIE CTOPOHBI M HEIOCTATKA MPOBEICHHOTO CEMHUHAPCKOTO 3aHSTHS.
OTBeTUTH Ha BOMIPOCHI CTY/ICHTOB. BhIIaTh 3a1aHust 151 CAMOCTOSITEIBHON PaOOTHI TIO
MOJITOTOBKE K CIEAYIONIEMY 3aHSTHIO.
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6.2 MeToauueckune YKazaHnud J1Jis1 oﬁyqamumxca M0 OCBOCHUIO JUCIUITIJINHBI

CamocTtosiTenbHas padboTa SBISETCS OJHUM M3 BHJIOB YUCOHBIX 3aHATUH. lenn
CaMOCTOSITeILHOM pPabOThl — TMPAKTUYECKOE YCBOCHHE CTYJCHTAaMH BOIIPOCOB
aBTOMATHU3alUKM YOPABJICHUSA >KU3HEHHBIM IHMKJIOM H3JEIHs, pacCMaTpUBAEMbIX B
MPOIIECCE U3YUYCHHUS TUCIUTLIINHBI.

AyauTopHasi caMOCTOSATENIbHAas paboTa MO JUCHMIUIMHE BBIMOJHSIETCA Ha
Y4€OHBIX 3aHATHUIX MO/ HEMOCPEACTBEHHBIM PYKOBOJICTBOM IMPENOAABATEIS U 110 €r0
3aJIaHHUIO.

BueayautopHas caMmocTtosTellbHas padoTa BBINOIHSAETCS CTYACHTOM IO
3aJIaHUIO TPETIojIaBaTelisl, HO 0€3 ero HelmoCPEACTBEHHOTO yUacTHs.

3agaum caMoCTOSATEIbHOM PA0OTHI CTY/IEHTA:

- Pa3BUTHE HABBIKOB CAMOCTOSITEIILHON yueOHOM paboThI;

- OCBOEHHUE COJICp>KAHUS JUCLIUILINHBI,

- YyIIIyOJIeHUE COIep>KaHUs U OCO3HAHUE OCHOBHBIX MOHSATUN JUCIUTUINHBL

- HUCTOJIb30BaHUE MaTepuaia, COOpPAaHHOTO U TOJYYEHHOTO B  XOJe
CaMOCTOSITETIbHBIX 3aHITUH 111 9P(HEKTUBHOM MOJTOTOBKU K 3aUETy.

Buabl BHeayIuTOPHOI CAMOCTOATEIbHOM PadoThI:

- CAaMOCTOSTEIBHOE U3YUYCHHUE OTACIBHBIX TEM JUCIUIIIAHBL;

- MOJITOTOBKA K JICKIIMOHHBIM 3aHATHSAM;

- MOJATOTOBKA K CEMUHApaM 1 MPAKTUYECKUM 3aHATHUSIM;

- BBITIOJTHEHHE IOMAITHUX 3a/IaHUM 110 3aKPETUICHUIO TEM;

- cocTaBiIeHUE U O(popMIICHHE JTOKJIAI0B IO OTACIBHBIM TeMaM IIPOTrPaAMMBI.

JIs  BBIMTOJTHEHUsST JIIOOOTO BHJIA CaMOCTOSITEIIBHOW PabOThI HEOOXOIUMO
IPOMTHU CIIEAYIOLIME TAIIBI:

- OTIpeieNIeHUE IIeJIM CaMOCTOSTEILHON PaboThI;

- KOHKpETH3allis MO3HABATEJILHOM 3a/1auu;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITEIbHON PadoTe;

- BBIOOp a/IEKBATHOTO CIIOCO0a JIEHCTBHUSI, BEIYIIETO K PEIICHUIO 33/1a4H;

- IJITAaHUPOBaHKE PaOOTHI (CAMOCTOSTEIIHFHOM HIIH ¢ TIOMOIITBIO TIPETIO1aBaTEs)
HaJl 3aJJaHUEM;

- OCYIIECTBIICHWE B TMPOIECCE BBHIMOJHEHUS CaMOCTOSTEIHHOU PabOThHI
CaMOKOHTPOJS  (IPOMEKYTOYHOTO W  KOHEYHOTO) pE3yJbTaToB pabOThl U
KOPPEKTUPOBKA BHITIOTHEHHUS paOOThI;

- pediekcus;

- Ipe3eHTalus paboThl.

Borpockl, BBIHOCUMBIC Ha CAMOCTOSTEIBLHYIO paboTy:
- [ImanupoBaHue TpaeKTOpPUH POOOTHU3NPOBAHHOM CUCTEMBI.
- Pa3zpaboTka ocHacTKu pOOOTH3UPOBAHHOMN CUCTEMBI

- HaBecnoe o6opynoBanue poOOTH3MPOBAHHON CHCTEMBI
- [Iporteypsl CBapKU M PE3KH METAJLIOB C HCITOJIb30BAaHHEM POOOTOB
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7 ®oHJ OLEHOYHBIX CPECTB

7.1 MeToAbl KOHTPOJISI 1 OLlEHUBAHMS Pe3yJbTATOB 00y4eHust

HaunmenoBan
No [IpencraBnenue
- ue
0 Kpatkas xapakrepucruka OLEHOYHOTO
OIICHOYHOTO
C OLICHOYHOTO CPEJICTBA cpenctBa B DOC
CpencTBa
Cucrema CTaHAAPTU3UPOBAHHBIX
3aJlaHUM, MO3BOJISTIONIAS
1 Tecr aBTOMATU3UPOBATh IPOLIEAYPY ®onp TeCTOBEIX
(T) . . 3aIaHUN
WU3MEpPEHUs YPOBHS 3HAHUN U YMEHUIN
oOydJaromerocs.
CpencTBo TPOBEPKH YMEHUU W 3ananus s
HABBIKOB TPUMEHSTH IOJy4YEHHbIE 3aIUTHI
2 3J1P 3HAHMS IS PEIICHUS] TPAKTUYECKUX 1ab0paTOPHBIX
3a/1a4y c MIOMOIIIBIO pabot
WHCTPYMEHTAJLHBIX CPEJICTB.

7.2 llIkana ¥ KpUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00y4eHHA

DopMa IPOMEKYTOYHOM ATTECTALMU: IK3AMEH.

O0s3aTe/ILHBIMU YCJIOBUSIMM MOATOTOBKHM CTYJEHTa K IPOMEKYTOYHOM

aTTecTalMy SBJISIETCS BBINOJHEHHE M 3allUTa CTYJEHTOM Ja0OpaTOpPHBIX padoT,

MPETYCMOTPEHHBIX pabouel MporpaMmmoil.

HIxaJja oneHNBaHUA

Onucanue

OT1ianyHO

BrimonHeHsl Bce BUIBI Y4eOHOW pabOTHI, MPEIyCMOTPEHHBIE
paboueit mporpamMmoi. CTyIEHT JIEMOHCTPUPYET COOTBETCTBUE
3HaHWW, YMEHUH, HAaBBIKOB NPHUBEIEHHBIM B  TabIMIaAX
MoKa3aresiei, OoTmepupyeT  MPUOOPETEHHBIMU  3HAHUSAMH,
YMEHHSIMH, HABBIKAMH, IPUMEHSET UX B CUTYAIUSX TOBBIIICHHON
cnoxHoCcTH. [Ipyu 3TOM MOTYT OBITH HOMYIIECHBI HE3HAYUTEILHBIC
OMMOKK, HETOYHOCTH, 3aTPyOHEHHs] TIPpU  aHATHUTHYECKUX
omepanusix, TEepeHoce 3HaHWM U yYMEHHHA Ha  HOBHIE,
HECTaH/IapTHBIE CUTYaIUH.

Xopomuio

BrimonHeHBI BCe BHUIBI YUeOHOW pabOTHI, MPEIYCMOTPECHHBIC
yaeOHbpIM  M1aHoM.. CTymeHT JAEMOHCTPUPYET  HEMOJHOE,
MPaBWIbHOE  COOTBETCTBHME  3HAHWUW, YMEHHH, HaBBIKOB
MPHUBEICHHBIM B Ta0NMIIAX IMOKa3aTeneil, 0o eclu Mpu STOM
OBLITH TOMYIIEHBI 2-3 HECYIIECTBEHHBIE OIITHOKH.

Y 10BIETBOPUTETHLHO

BoimmonHensl Bce BUIbl yueOHOW pabOThI, MpPEeayCMOTpPEHHBIE
yueOHbIM MIaHOM. CTYyIEeHT JAEMOHCTPUPYET COOTBETCTBHE
3HAaHUH, B KOTOPOM OCBEIlIEHAa OCHOBHAsI, HanboJiee BaykHas 4acTh
MaTepuaia, HO MpU 3TOM JOMYyIlleHa OJHa 3HaYUTeIbHas OInOKa
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NI HCTOYHOCTD.

He BeimmonHen oauH uiau Oosnee BHUIOB Yy4eOHOH paboThI,
IPEIYCMOTPEHHBIX Y4eOHBIM IuIaHOM. CTYIEHT AEMOHCTPHPYET
HETOJIHOE COOTBETCTBHE 3HAHUN, YMEHUI, HABBIKOB IIPUBEICHHBIM
B Ta0nuIax Mmokasarelsiel, OMyCKaloTCA 3HAYUTEIbHbIE OLUIUOKH,
HeynosnerBopurensHo . N
MPOSIBIISIETCS. OTCYTCTBUE 3HAHWI, YMEHUN, HABBIKOB MO PALY
MOKa3aTesei, CTy/IeHT UCIIBITHIBAET 3HAUUTEIbHbIE 3aTPyJHEHUS
IpU ONEPUPOBAHUM 3HAHUSIMHU U

YMCHUSAMHU IIPU UX IIEPCHOCE HA HOBBIC CUTYallUU.

7.3 OueHo4YHbIEe CpPeICTBA
7.3.1 Texkymmii KOHTPOJIb
Texyiuii KOHTPOIb BBHITIOIHACTCS ITYTEM BBITIOJHEHHUS U 3aIIUTHI
71a00paTOpPHBIX pabOT, a TAKKE BBIMIOJHEHHUS U 3aLIUThl KYpCOBOTO IMPOEKTA.

7.3.2 Ilpome:kyTOYHAS aTTeCTALUA

[IpomexyTOodHAs aTTeCTAs MOKET IMTPOBOIUTHCS B (DOPME TECTUPOBAHUS WITH
YCTHOTO 3K3aMeHa. J[omycK 10 MPOMEKyTOYHON aTTeCTallUU BBITIOJIHICTCS MOCIIe
BBITIOJTHEHHSI pabOT J1abopaTOPHOTO MPAKTUKyMa B IIOJTHOM 00OBEME.

HToroBoe olieHNBaHUE BBHIMOJIHEHHUS KypPCOBOTO IIPOEKTA MTPOBOIUTCS
HE3aBUCUMO OT IPOMEKYTOUHOM aTTecTalnu (9K3aMeHa).
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IIpumep 3x3aMeHALIMOHHOT0 OMJIETA AJIsl YCTHOI0 KOHTPOJIA
MUHUCTEPCTBO OBPA30OBAHMS U HAYKHU POCCUNCKOM OEJIEPALIIN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXXJIEHWE BBICIIEI'O OBPA3SOBAHUA
«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUH IMMOJINTEX)

®akynpTeT MammHOCTpOCHU, Kapenpa «CMAPT-TexHomormm»

JucturumHa «3aJauyl INIaHWPOBaHUS ABMKEHUS M HABUTALIMH B OECIIMIIOTHOI pOOOTOTEXHHUKE
Oo0pasoBarenpHas nporpamma 27.04.04 YrpasieHUe B TCXHUUECKUX CUCTEMAX),

OII becniunoTHas poOOTOTEXHUKA

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBINA BUIET Ne 1

1. OcHOBHbIE MOHATHS B 33/1a4aX [JIAHUPOBAHUS IBUKEHUS. [ 0OJIOHOMHBIE U
HErOJIOHOMHBIE CUCTEMBL. Y POBHH IIJIAHUPOBAHMS U YIIPABIICHUS JBUKEHUEM.

2. MeTopl MoMCKa MapuipyTa B IIyOUHY, IUPUHY, IPUHIHUI «OKaJHOTO IOUCKaY,
HNPUHIUN «XJIEOHBIX KPOLIEK», anropuT™ JlerlkcTpol, A*. Anroputm D* s kapr
C HEeMoJIHOW uHpOpMaIUEH.

VY TBepiKIeHO Ha 3acefaHuH Kadeapsl «_ » 202 r., IpoTOoKOI No

3ag. Kadenpoii /

Bomnpocs! 11t NpoMe:KyTOYHOM aTTecTalu (AK3aMeHa):

1. OcHOBHBIE MOHATHUSA B 33]]a4aXx MJIAHUPOBAHMS IBH>KEHUS. ['0OTOHOMHBIE U
HErOJIOHOMHBIE CUCTEMBI. Y POBHU IUIAHUPOBAHUS U YIIPABIICHUS IBUKEHHUEM.

2. KunemaTuka KoiecHbIX poO0TOB. THIIBI IIacCH M UX BIMSHHUE HA ABH)KCHHUE.

3. BepositTHocTHBIE MOZENN JBUKEHUA. OlLIeHKa MepeMEILEHUs C YYeTOM
BIUSIOIINX (PAKTOPOB. XapakTep pacrnpeesieHus OIMO0K B 3aBUCUMOCTH OT TUIIOB
MPUBOJIA U CITIOCOOOB OPTraHU3ALMH JIBUKECHHUS.

4. Kaptuposanue. [Ipencrapnenue o0bektoB. [lonstue npoxoaumoctu. KapTe
MPOXOJUMOCTH (3aHSATOCTH).

5. [InanupoBanue mytu u ABmxkeHUs. [IpocTpaHcTBO KOHBUTYpaIUii.
Oco0eHHOCTH MOCTPOEHUS MPOCTPAHCTBA KOH(PUTYpALMiA AJ11 HETOJIOHOMHBIX
CUCTEM M CUCTEM CIIOKHOU (POPMBI.

6. Knerounas nexomnosunus kapt. IHTepnpeTanus KIeToK Npyu ABUKEHUU.
[TonmuronansHble ceTKU. MapuipyTHas JEKOMIIO3ULMS Ha OCHOBE TpagoB.
ITpumeHneHue rpagoB BUIUMOCTH, 1UarpaMMbl BopoHoro.

7. ITonsitue Mapuipyra. JIBuxkeHue 1o ceTkam. YJIydllleHHe KauecTBa

MapmipyTa. MapuipyTHbI€ KapThl ¢ IPEIBAPUTEITLHON 00paboTKo. OnTrMU3anus
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MapuIpyTHbIX rpadoB. Ccbuiku npomycka y3io0B. [lyreBbsie Toukn. [llocce myTeBbIx
TOYEK.

8. Uepapxuueckue kapTbl. KapTbl kpyroBoro o03opa. CBsizaHHBIE
KOMIIOHEHTHI. JlopoxHbIe KapThl. OCOOEHHOCTH UCIIOJIB30BaHUS METOI0B
JEKOMIIO3HUIIMU B POOOTOTEXHUKE.

9. Metoasl moucka MapuipyTa B TIyOUHY, ITUPUHY, IPUHITUI «KaTHOTO
MOMCKa», MPUHIUIT «XJIEOHBIX KPOLIEK», alroput™ Jleikerpsl, A*. Anroputm D*
JUTSL KapT ¢ HETIOJTHOW WH(OpMAaITHEH.

10. MeTo OTEHIIHAIBHBIX MOJIEH B ocTpoeHuu myTu. CoueTaHne MeToa
NOTEHUUAIbHBIX MOJIEN C IPYTUMHU UHCTPYMEHTAMU TUIaHUPOBAHUS MapIIpyTa U
yIPaBJICHUS IBHKEHUEM.

11. BeposTHOCTHBIE QJITOPUTMBI IOUCKA ITyTH B HEMPEPHIBHOM IIPOCTPAHCTBE.
Meronet PRM, RRT u ux passurue.

12. OnTumu3anms MapuIpyToB B BEPOATHOCTHBIX aITOPUTMaX MOMCKA MTyTH.
OnTuMu3aIys IIUHBI TyTH, COKPAIICHHEe BPEMEHH MOMCKa MyTH.

13. IlnanupoBanue myTu poOOTOB aBTOMOOMIILHOTO TUTa. OCOOEHHOCTH
IUTAHUPOBAaHUS ABUKEHUA. BiusiHre 0cOOEHHOCTEN TOPOKHOM HHPACTPYKTYPHI.
[MudpoBast Mozenp TOPOTH B 3a7a4ax IIAHUPOBAHUS IyTH U YTIPABICHUS
JIBUKEHUEM.

14. TlpuMeHeHne CucTEM TEXHUYECKOTO 3pEHHS B POOOTOTEXHUKE

15. HaznaueHue cucteM TEXHUUYECKOTO 3peHUsI (IPUMEHUTETHHO K
POOOTOTEXHUKE U CMEKHBIM OTpacsiM). THUITOBBIE 3a/1a4l CHCTEM TEXHHUECKOTO
3pEHUSL.

16. Peanu3zanusi TEXHUYECKOTO 3pEHUS B CUCTEMAaX YIpaBiieHUs. AmapaTHbIe
U IIpOTpaMMHbI€ KOMIIOHEHTBI CUCTEM TEXHUYECKOT0 3peHusi. CTpyKTYpHBIE CXEMBI
pealin3alyy CUCTEM TEXHUUECKOro 3peHust. OCOOEHHOCTH CUCTEM KOMIBIOTEPHOTO
3pEeHMUSL.

17. Bunbl BU3yaau3auu B CUCTEMaX TEXHUIECKOTO 3peHusi. UHCTpyMEeHTHI
pucosanus. [Ipumenenue osepies.

18. Ilpunuunsr 06paboTKU N300pAKEHUN B CICTEMaX KOMITBIOTEPHOTO 3PEHUSI.

19. OcoGeHHOCTH TPUMEHEHHUS CTATUCTUIECKOTO aHAIN3a N300PKCHUI B
3aa4ax poOOTOTEXHUKHU. AHAJIN3 CIIEKTPa, aHATU3 TUIOTHOCTH, IPUMEHEHHE JaHHbBIX
OIMMHCATENIbHON CTAaTUCTUKU B 00pabOTKe N300paKeHUM /TSl 3a7a9 POOOTOTEXHUKH.

20. LIBeToBBIE MPOCTPAHCTBA U UX UCIIOJIb30BAaHUE B poOOTOTEXHHKE. PaboTa ¢
I[BETOBBIMHU TUIOCKOCTSIMH, IIBETOBBIC KITFOUH.

21. JletexTupoBanue 00ObEKTOB Ha U300pakeHusX. [[puMenenue meroaa
aHaJIM3a 4YacTULl B POOOTOTEXHUKE.

22. PacniozHaBaHue CTPYKTYPHUPOBAHHBIX 00BbEKTOB Ha U300payKEHHH.
[TpuMmeHeHne CTpyKTYpUpPOBaHHBIX N300pakeHn B poOoToTeXHUKE. JIokanu3anus ¢
UCIOJIb30BAaHUEM MAapKEPOB JTOMOJHEHHON PeaTbHOCTH.
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23. Ilouck mabnoHoB Ha n300pakeHuu. [I[pumeHeHne MeTo1a MoMUCKa
m1abJIOHOB B pOOOTOTEXHUKE.

24. HaBuranus 1 JIOKJIU3alus C UCTIOIb30BAHUEM TEXHUYECKOTO 3PEHUSI.
Tpebyemoe o6opya0BaHNE U METOIBI €T0 UCIOIB30BAHUS (B KOHTEKCTE
TEXHUYECKOTO 3PECHU).
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