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Conep:xanue

Lenu, 3a1a4n U MJIaHUPYEMbIE PE3yJIbTaThl OOYUYEeHHUSI 10 JUCITUTUIHE
MecTo TUCHUILTMHBI B CTPYKTYpE 00pa30BaTEIbHON IPOTrpaMMBI
CrtpykTypa u coepx’aHue JUCLUILIAHBI
Bunbl yue6HOM paboThl U TPYA0EMKOCTb

Temarnueckuit IIaH U3y4YEeHUS JUCIUILTUHBI (110 GopMaM 00ydeHMS)
ConepxaHue TUCHUILINHBI

TemaTuka ceMMHAPCKUX/TIPAKTUUECKUX U Ja0OPATOPHBIX 3aHATHIM
TemaTuka BOIPOCOB JJIs1 CAMOCTOSATEIBHOTO U3YUECHUS
VY4eOHo-MeToinyecKkoe U HH(POPMaLMOHHOE 00ecrieueHne
Hopmartusnabie nokymenTsl 1 I'OCThI

OcHoBHas nuTeEpaTypa
JlonoJIHUTENbHAS TUTEPATYpa

DneKTpOHHbIE 00pa30BaTENIbHBIE PECYPCHI
JIM1IEH3MOHHOE U CBOOOTHO PacIpoOCTPaHsIeMOE IPOrpaMMHOE 0OeCTIeUeHUE
CoBpemeHnHbIe TpodeccroHanbHbie 0a3bl JaHHBIX U HH(GOPMAIIMOHHBIE
CIIPABOYHBIE CUCTEMBI
MatepuaabHO-TEXHUYECKOE 0OecTieueHUE

Meronnueckre peKOMEH1alnun
Meroanueckre peKOMEHIalluy JUIsl PErnoAaBaTesl 10 OpraHu3alui 00y4yeHUs
MeTtoauueckue yka3aHust sl 00y4aronuxcsi 0 OCBOCHUIO TUCIUIIINHBI
CpencTBa aganTaiuy NpernojaBaivs JUCUUIUIMHBI K TOTPEOHOCTAM
00y4aronIuxcsi MHBAJIMUJIOB U JIMI] C OTPaHUYEHHBIMU BO3MOXKHOCTAMHU
310pOBbs

@OH/I OLIEHOYHBIX CPEJCTB
MeToabl KOHTPOJISL U OLICHUBAHUS PE3YJIHTATOB 00yUYEHUs

[IIkana ¥ KpUTEPUU OLICHUBAHUS PE3YJILTATOB O0YUCHUS

[Ipunoxenue 1

[Tpunoxenue 2



1 Ilesn, 3a1a4u U VIAHUPYeMbIe Pe3yJabTATHI 00y4eHHs 10 TUCUUILINHE

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

3ajmauynd JUCUMIUIMHBL. WM3YyYEHHE NPUHLUIIOB IIOCTPOCHHS aJITOPUTMOB,
U3Y4YEHUE OCHOB AITOPUTMHYECKUX KOHCTPYKIMM, U3y4EHHE MPOLEIYPHOTO S3bIKa
nporpammupoBanus C, HU3ydeHHE METOJOB IMOCTPOEHHUS AITOPUTMOB U CTPYKTYP
JNAHHBIX, WCIOJB3YEMBIX MpPU pEUICHUU MNPUKIAAHBIX 3aJad B  Pa3IMYHBIX
IpeIMETHBIX 00IacTAX ¢ mpuMeHeHneM DBM.

[Inanupyemble pe3yiabTaThl OOYUYEHHSI CBSI3aHbI C IOCTHKEHUEM CIIOCOOHOCTEN
K pa3pa0oTke NporpaMMHOro oOecredeHusi B O00JIaCTH TOCTPOEHHUS CHCTEM
yIOpaBiICHUS MOOWIBHBIMH POOOTOTEXHUYECKUMHU CHCTEMaMH, B TOM YHUCIE
O€CIUIOTHBIMUA TPAHCIIOPTHBIMU CPEJICTBAMH, B YACTH IPOEKTUPOBAHUS aJTOPUTMOB
yhpaBiieHUs JBHKeHHEeM. OCBOCHHBIE YMEHMS JTOJKHBI BKIOYaTh METO/bI IIOMCKA U
noa00pa METOJOB PELICHHUS 3a/1a4 MOCTaBICHHBIX 33]1a4 10 JIBUKEHUIO MOOUIIBHBIX
poOOTOB, MPOBOJAUTH AHAIIN3 U MOJEIMPOBAHNE BEIOPAHHBIX KOHIICTIIIHIA.

OOyueHue No AUCIUIUIMHE «3a/layil IJIAHUPOBAHUS JIBIXKCHUS U HABUTAIUU B
OecnmIOTHOM POOOTOTEXHUKE» HANpaBiIeHO Ha (OpPMHUpPOBAHHE y OOYYaIOUIUXCS
CIEAYIOIINX KOMIIETEHIINH:

Koa m HauMeHOBaHHEe KOMIIETEHIIMH NHauKaTOpbI 1O0CTHXKEHUSA
KOMIIETeHIIUHU
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 aHAIM3UPOBATh AIbTCPHATHBHBIC
BapUAHTHI MPOCKTOB TSI TOCTHYKCHUS
HAaMEUYCHHBIX PE3yJIbTATOB;
pa3pabaThiBaTh MPOEKTHI, ONIPEICIISTh
IIEJICBBIC ITAITbl 1 OCHOBHBIC
HarpaBJeHUs padoT

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

olleHKH (P (HEKTUBHOCTH MPOEKTA, 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
MIPOU3BOJCTBEHHBIX MTPOIIECCOB,;
TEXHUYECKUE XapaKTEPUCTUKHU U
(GyHKIIMOHATBHBIE BO3MOKHOCTH
MPOTrPaMMHBIX CPEJICTB
aBTOMAaTH3allM1 U MEXaHU3aIuH
ATanoB MPOU3BOJCTBEHHBIX
MPOIIECCOB; MOPSAIOK U METOIbI
MIPOBEICHUS MATEHTHBIX
VCCIIEIOBAHUI; CPEJCTBA
TEXHOJIOTHYECKOTO OCHAIICHUS,
KOHTPOJIbHO-U3MEPUTEIIHHBIC
NpUOOPHI U UHCTPYMEHTHI;
HOPMATHUBHO-TEXHUYECKHUE U
PYKOBOASIINE TIOKYMEHTBI 110
0OPMIICHUIO KOHCTPYKTOPCKOM
JIOKYMEHTAIIU; BUJIbI KOHTPOJIS U
UCIIBITAHUM CPEJICTB aBTOMATHU3AIUU
1 MEXaHHM3allM1;, METO bl UCITBITAHUH,
MpaBUJIa U YCJIIOBUS BBITTOJTHEHUS
paboT; nmpaBuia pa3paboTKu
MIPOCKTHOM, TEXHUYECKOU,
TEXHOJOTMYECKOU U
AKCIUTYaTallMOHHOW TOKYMEHTAllUU

HUIIK 1.2. YMeeT: BBIIBIATH
MaTepualibHbIe U HHPOPMAITHOHHBIC
CBSA3U MEXIYy 000pyIOBaHUEM,
pabounMu MeCTaMu, CTPYKTYPHBIMHU
eJIMHUIIAMH TIOApa3/ICJICHUH,
MoIpa3AeICHUSIMHU OpTraHK3allluH,

aHaJM3UPOBATh PE3YIbTAThI
3aM€pOB BPEMEHU; BBITIOJIHSATH




NATEHTHBIN MOUCK, 0030p Hay4YHO-
TEXHUYECKOU JIUTEepaTyphl 1O
CpelcTBaM U cUcTeMam
aBTOMATHU3AIMKM U MEXaHU3AIUH,
(bopMyIHpPOBATH MPEIOKEHUS IO
aBTOMATHU3AlIMKU U MEXaHU3allUH;
YCTaHABJIMBATh UCXOHBIEC JAHHBIC
JUTSl IPOBEJICHUS TPOCKTHBIX U
OMBITHO-KOHCTPYKTOPCKUX padoT;
BBIOMPATH MOJIEJIH CPECTB
aBTOMATHU3AIMK U MEXaHU3AIlUH,
Ha3zHa4yaTh TPEOOBAHUA K CPEACTBAM
aBTOMATHU3AIIMKU U MEXaHU3allUH;
0hOPMIISITH TEXHUYECKOE 3aaHUE;
0hOPMIISITE UHCTPYKIIMH TIO
AKCIUTyaTalu, TEXHUYECKOMY
00CITy>KUBaHUIO U PEMOHTY

HIIK 1.3. Baraaeer: meTonamu:
aHanu3a o00py/I0BaHMUS,
MPOTrPaMMHBIX CPEJCTB, CPEJCTB
TEXHOJIOTUYECKOTO OCHAIICHUS,
CpEACTB U3MEPEHUS, IPUEMOB U
METOJIOB PabOThI, MPUMEHSIEMBIX MPU
BBITIOJTHEHUHU MTPOU3BOJICTBEHHBIX
MPOLIECCOB; OMPEACICHUS
MaTepUalibHbIX U MH()OPMAIIMOHHBIX
CBA3EH MeXay 000pyI0OBaHUEM,
pabourMu MeCTaMH, CTPYKTYPHBIMU
€IMHUIIAMH TTOAPA3ICIICHUH,
NOAPA3AEICHUSIMH OpraHu3aluy;
MIPOBEICHUSI TATCHTHBIX
WCCJIeIOBAHMUI; pa3pabOTKu
MPEIOKEHUM IO BHEIPEHUIO
aBTOMATH3AlMKM U MEXaHU3AIUU
MIPOU3BOJICTBEHHBIX MPOIECCOB
MEXaHOCOOPOYHOTO MTPOU3BO/JICTBA,
cOopa UCXOTHBIX JAaHHBIX JJIS
MPOBEEHUS MPOEKTHBIX U OMBITHO-
KOHCTPYKTOPCKUX padoT;
COCTaBJICHHS] TEXHUYECKUX 3aJlaHUM




Ha pa3paboTKy CpeICTB
aBTOMaTH3alM{ U MEXaHU3aLUN
IPOM3BOJICTBEHHBIX MPOIIECCOB,;
TIOMCKa ¥ BBIOOPA MIPOTPaMMHBIX
CPEICTB aBTOMATU3ALIUU
MIPOU3BOACTBEHHBIX MTPOLIECCOB,;
MOJIFOTOBKU TEXHUKO-
HKOHOMHYECKUX 000CHOBAHMIA
3¢ GEeKTUBHOCTH BHEPEHUS CPEICTB
aBTOMATH3alMH U MEXaHU3ALUN
IPOM3BOJICTBEHHBIX MIPOIIECCOB,;
pa3pabOTKU MHCTPYKLIHA 110
AKCIUTyaTaIllil U PEMOHTY CPE/ICTB

aBTOMAaTHu3alyi U MEXaHHU3allnun

2 MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucrurmiiHa ~ OTHOCHTCST K 4acTd,  (QOpMHUPYEMOW  ydaCTHUKaMHU
oOpa3oBaTeabHBIX OTHOIIIEHUH, OJ10Ka b1 «/lucuumivHbl (MOTyIn ).
JlucuuminHa B3aMMOCBS3aHA JIOTMUECKH U COJIEPKATEIbHO-METOJANYECKH CO

CHEAYIOINMU TUcHuIIinHaMu U npaktukamu OOIT:
e AHanu3 u 00paboTKa JaHHBIX,
e VIcKyCCTBEHHBIE HEMPOHHBIE CETH;
e Teopus aBTOMAaTUYECKOTO YIIPABJICHUS,
e CucteMbl TEXHUYECKOTO 3pEHHs B OECTMIIOTHOM POOOTOTEXHUKE.
e YyecOHas (03HaKOMUTEbHAS) PAKTUKA;
e [IpounsBoacTBEHHAS (ITPOCKTHO-TEXHOJIOTUYECKAs ) TPAKTHKA;
e [IpousBonacteennas (H1P) npakTuka.

3 CTpykKTypa u cofiepKaHue TUCHUIINHBI

OO6mrast TpyJ0EMKOCTh MUCIUIUIMHBI COCTAaBISET 4 3a4eTHBIX €IUHHUIIBI, T.C.
144 akanemudeckux yacoB (u3 HuX 90 yacoB — camocTosTenbHas paboTa CTYIEHTOB).

Paznenbr muctumauebl «3amaddl IIAHUPOBAHMS JIBIOKCHHUS W HaBUTAIUS B
0ecUI0THOM POOOTOTEXHUKE) U3YyUalOTCS Ha BTOPOM Kypce B TPEThEM CEMECTpE.

dopma pyOe kHOTO KOHTPOJIS O AUCIUTIIIMHE — YK3aMEH.

CTpykTypa U cojepKaHUE NUCIMIUIMHBI «3a1aqyu IIaHUPOBAHUS JABMIKCHUS U
HaBUTAIMs B OCCTIIMIIOTHOM POOOTOTEXHUKEY» TIO0 CPOKAM U BUIAM paOOThI OTPAKEHBI
B [Ipunoxenuu 1.



3.1. Buasbl yueOHoii padoThI U TPYA0eMKOCTH (110 (hopMam 00yUeHMsT)
Ounas ¢popma o0yueHust

Ne Bup yueOHoI padoThI KoanuecTBo CemecTpbl
n/n 4acoB 2
1 AyIUTOpHBIC 3aHATHS 54 54

B TtoMm uuncie:

1.1 Jlexknuu 18 18

1.2 | CemuHapckue/paKTUYECKUE

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

B TtoMm uuncie:

2.1 BrinosiHeHHE caMOCTOATEIBHBIX 86 86
MPAKTUYCCKUX 3aHITHH

2.2 | TectupoBanmue 4 4
3 [TpomexxyTOoUHas aTTeCTAIHS
DK3aMeH
Uroro: 144/4 144/4

3.1 TemaTnuyeckuii NJIaH U3y4eHHUsT TUCHUTIIMHBI
(o popmam 00y4eHmst)




Ounas Gopma oOydeHust

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
MOOWJIbHOW POOOTOTEXHUKHU
1. | Tema 2. Tunsl maccu ¥ MoaeIU 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 | JeKOMIIO3HIUS
2. | Tema 6. AnropurMsl 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. Jloxaau3anus ¢ 11 1 2 8
3 | HCmoab30BaHUEM
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
OKPYKeHHUsI




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 Mo/1eJ IBUKEHUS POOOTOB

MoOunibHbIE POOOTHI, KaK MPaBHIIO, CO3AAIOTCA Ha 0a3e KOJECHBIX LIACCH.
CyliecTByeT HECKOJIBKO OCHOBHBIX KHHEMAaTHUYECKHMX CXEM KOJIECHBIX IIIACCH,
KOTOPBIE ONPEAEISIIOT OCOOEHHOCTH IBUYKEHUS U TPAEKTOPHIA.

Tema 3. BeposiTHOCTHBIE MO/€JIN ABHKECHUS

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

Paszpen 2. MapmipyTHasi 1eKOMIIO3UIUA U IVIAHUPOBAHUE Iy TH

Tema 4. MeToabl IVIAHUPOBAHUA IIYTH

Cucrembl ynpaBi€HHS JBUKEHUEM MOOWIBHBIX POOOTOB TPAJAULIMOHHO
CTPOSITCA Ha OCHOBE CPEJICTB IJIaHUPOBaHMS MapuipyToB. IIpoGiema mocTpoeHus
ONTUMAJIBHBIX MAapUIPyTOB JBW)XEHHS, MO3BOJSIOIIUX OOXOIWUTh MPENATCTBUS U
JOCTUTaTh LIEJIN MIPUBEJIa K BOZHUKHOBEHUIO 0OJIBLIOTO YMCIAa CLIOCOOOB IMOCTPOEHMSI
MapLIPYTOB IIEPEMEILICHUS.

Tema 5. MapupyTHasi AeKOMIIO3M LU

10




OO6nacTe npenaHa3HAuYCHHAS Ui IBUXKEHUS MOOUJIBLHOTO po0OTa MOXKET OBITh
BBIPOKEHA B BHUJIC IPOCTPAHCTBA KOH(PUTYpAIUi, KOTOPOS ONPEACIISICT BO3MOXKHBIC
oJIOKEHUS poOoTa. [IpocTpaHCTBO KOHGUTYpAIIHiA IOJDKHO OBITh CTPYKTYPHUPOBAHO,
4TOOBI B HEM MOYKHO OBIJIO UCITOJIB30BATh arOPUTMBI IIAHUPOBAHS ITYTH.

Tema 6. ANropuT™Mbl YACTUYHOTO 3ATOJTHEHUS

Bo MHoOrux cyranusx nocTpoeHue MOJHOrO MPOCTPAHCTBA KOHDUTYpaluid 1Jis
MOCIICYIONIETO TMOUCKA MAapIIpyTa SIBJISETCS 3aTpyJHUTENbHBIM. B 3TOM ciyuae
WCITOJIB3YIOTCSI METO/BI TOWCKAa MYyTH C OJHOBPEMEHHBIM (popMmMupoBaHHEM Tpada
BO3MOXHBIX COCTOSIHUA POOOTH3WPOBAHHOW CHCTEMBI. BOJBITMHCTBO MOAOOHBIX
METOJIOB IPUMEHSIOT BEPOATHOCTHBIE AJITOPUTMBI JISl aHAIN3A IEPEMEILICHU .

Tema 7. IlnanupoBanue ABUKEHUS

JlokanpHOE IIJIAaHMPOBAHWE IIyTH 3aKJIIOYAETCS B aHAJIU3€ BO3MOXKHOCTHU
BBIMIOJTHEHHUSI HEOOXOJIMMBIX YIPaBISIOMIMX BO3JECUCTBUN Ha pabounMe CUCTEMBbI
poboTa ¢ 1enpl0 obecreueHus MepeMelleHus podoTa MO OIPEACICHHOMY paHee
Mapupyty. [Ipu miiaHupoBaHUU ABUKEHUS YUUTHIBAIOTCS KaK OCOOEHHOCTH CaMoOro
MaOWJIBHOTO pO0OTa, TaK M XapaKTEPUCTHKU OKPYKEHUS, HaJIM4Yue JIOKAJIbHBIX
OPENATCTBUA M HEYYTEHHbIE MPH IUIAHUPOBAHMM MaplpyTa JONOJHUTEIbHbBIC
(bakTopsI (B TOM UHCIE A1 YOPOILIEHUs 00paOOTKU KapThI).

Pa3nean 3. Jlokaju3zanus 1 HABUTrauus

Tema 8. BeposiTHOCTHBIE MOAE/IN M3MEpPEHHUS

PaboTa W3MepHUTENbHBIX CHUCTEM POOOTOB, B MEPBYIO OYEpEdb JETEKTOPOB
PACCTOSIHUS, OMMCBIBAETCS C MOMOILBIO BEPOSITHOCTHBIX MOJIENIEH, KaK B CJIEICTBHU
NOTPENIHOCTE JaTYUKOB, TaK W B CHIY (PU3MUECKHMX OCOOCHHOCTEH HX
B3aMMOJICHCTBUS C OKpYKEHUEM poOoTa.

BeposATHOCTHBIE MOJENM TAaKXKE HCIOIb3YIOTCA JUIsl NPOBEACHUS AaHAINA3a
pacIUIOKEHUsI OKPY)KAIOIIMX OOBEKTOB IO TMOJYYEHHBIM JIaHHBIM U OLIEHKE
HBOJIIOLIUY TIOJIOKEHUS U OKPYKEHHUs poOoTa.

Tema 9. KapTupoBanue

[IpencraBienne uHbopMauu 00 OKPYKEHUM poOOTa, MPE/CTAaBICHUSI €€ B
dbopme, ynoOHOU isi JaJbHEHIIEro HCMOJIb30BAHUSI MPU HABUTALUU SIBISIETCS
MPOIIECCOM MOJICIUPOBAHUS OKPYKAIOIIECH Cpelibl, UMEHYeMOro KapTupoBaHuem. B
poboTOTEeXHUKE HanOoJIee TPUMEHUMBIMU SIBJISIFOTCS TOTIOJIOTHYECKHUE KapThl, KAPThI
MIPU3HAKOB U KapThl MPOXOIUMOCTH.

Tema 10. Jlokaim3auusi ¢ MCMOJIb30BaHUEM HHPPACTPYKTYPHI

Hannuune o0coOEHHOCTEM OKpPYXEHHSI C HW3BECTHBIMH  MO3MIIMOHHBIMU
napaMeTpamH, HampuMmep, JIETKO JeTeKTHUPYEMbIX CEHCopaMu po0oTa TOYeK
MHTEpECa, MO3BOJISET BBIIIOIHUTh HABUTALIMOHHBIE 33/1a4l, TAKUE KaK JIOKAIU3ALHIO,
pacdeT KOpUAOpPOB NIPOXOAUMOCTH, TOUCK MYTEBBIX TOUEK, KOPPEKLUIO IBHIKEHHUS.

Pa3znen 4. Buzyaauszauus 1BUKeHUS
Tema 11. TexH0J10THUH BU3YyAJIM3ALMS KAPT
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Meronbpl  BU3yaJIbHOTO  NpEACTaBlieHUs  HMHPOpPMAMKM O  CTPYKTYpe
IPOCTPAHCTBA  JIOCTATOYHO  Pa3HOOOpa3Hbl, OTJIMYAIOTCA  Ha3HAYEHUEM U
JOCTYIIHBIMU ~ CpPEICTBAaMHU  BIDKyasnzanuu. Jljigs BU3yalM3allid MOTYT OBIThH
WCIIOJIb30BAaHbl CHUCTEMbI TaWJIOBOM, BEKTOPHOM U TpexXMepHOU Tpaduku, a Takxke
WHTEPaKTUBHbIC UHCTPYMEHTHI.

Tema 12. Busyanusanus MapumipyToB ABHKECHUS U OKPYKEHUS

PaGora cuctembl  ympaBieHHs ~ MOOWUJBHBIM  POOOTOM  ONEPUPYET
3HAYUTENbHBIM 00BEMOM HMH(OPMALMK U MPOMEKYTOUHBIX PE3yIbTaTOB 00pabOTKU
JAHHBIX, KOTOpBIE MOJIE3HO BKJIIOYAT B CHCTEMY BHU3yaJM3alUWMM JaHHBIX JUIS
IPEIOCTABICHUSI OMNEPAaTOPy BO3MOXKHOCTH KOHTPOJISI MPUHUMAEeMbIX poOOTOM
pElIEHN, OLIEHKM HCIPAaBHOCTHM CEHCOPHOM CHCTEMBl M  HCIIOJHUTEIBHBIX
MEXaHU3MOB, KOPPEKTHOI paObOThI MEPIENITUBHBIX aJTOPUMTOB.

Pazgen S. Peanu3zaunus 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 TPEACTaBICHUS KapTorpaduueckodl uHpoOpMaiuu, B
TOM YHCJIE MO TUIAHUPYEMBIM MapIIPyTaM.

Tema 14. CpeacrBa pad0Thl ¢ HABUTAIIMOHHBIMHM HHCTPYMeHTaMHu B Robot
Operating System

Beenenne B8 ROS u peannsyeMbIM B Hell cHCTeMaM HaBUTAIIMU U YIIPABIICHUS
NBIDKEHWEM MoOWimpHOTO pobota. B moctymabix moaymsax ROS  umeercs
3HAUNUTEJIPHOE KOJIMYECTBO PEAJ30MAHHBIX HMHCTPYMEHTOB JUI  HAaBUTALMH,
KapTUPOBAHUS U TUIAHUPOBAHUSA JIBUXKEHUS MOOWIBHBIMUA POOOTaAMHU.

3.3 TemaTnka ceMUHAPCKUX/IPAKTHYECKHUX U J1A00PATOPHBIX 3aHATHIA

3.4.1 CemuHapcKkue/pakKTUUECKUE 3aHATHS

(HEe mpoBoASITCS).

3.4.2 JlabopaTopHbIE 3aHATUS

Cumynstop MoomibHBIX pob6oToB [0TRobotWorld

HawuBHble (IPUMHUTHBHBIC) aJTOPUTMBI YIPABJICHHS JBH)KCHHEM MOOWIBHOTO
pobota

ANTOPUTMUYECKUN TTOUCK MTyTH. Bu3yanu3anus TaHHBIX 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 10kyMeHTbI 1 OCThbI

1. Ilpuxa3 MunucrepcTBa TpyAa U COLMaNbHOM 3amnThl Poccuiickon
®eneparmu ot 18 HOs10ps 2013 1. Ne 6791 «O6 yTBepkaeHNN TIPOHECCHOHATHEHOTO
cranaapra «lIporpammuct.

4.2 OcHoBHAasA JIUTEpaTypa

1. aomans Jlro, JIntons JIu, 13e Tan, lllyam By, Kan-JIrok ['oabe,
Pa3zpaboTka 6ecMIOTHRIX TPAaHCHOPTHBIX cpeAcTB / Hayd. pen. B. C. Sluenkos; nep.
c aur. I[1. M. Bom6akoBoii. — 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 [.A. IIpakTukym 1o
poboToTexHuke: yaeOHuK — M.: U3narenbckuii nentp «Akamemus», 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_anroputm (nata oopamenus 10.08.2023).

4.4 JneKTpoHHbIE 00pa3oBaTeibHbIe pecypchl

1. DOP B pa3zpaboTke
2. https://academia-moscow.ru/e_learning/pum/ IIporpamMmmHoO-yueOHBIC
Moaynu «M3narenbckuil HeHTp «AkaneMus». (narta oopamenus 10.08.2023)

4.5 JIMueH3u0HHOe U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe
obecrieueHue
1. Linux OS
2. Robot Operation System
3. LibreOffice
4. Microsoft VisualStudio Community Edition

5. Microsoft VisualStudio Code
6. PyCharm

4.6 CoBpemeHHbIe podeccHOHATbHbIE 0a3bI JAHHBIX U MHPOPMAIUOHHbIE
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

Kowmmprotepasie kinacchl kadenpsr: aya. [Ipl1411, TIp 2808.
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Jlaboparopuu podororexauku: [1p1406, [Ip1407, I1p1408.

Obopyodosanue u annapamypa.:

- TPOEKTOp C KOMIBIOTEPOM M TMOAOOPKOW MaTepuajoB IS JICKIUH |
PAKTUYECKHUX 3aHATHH.

- CUMYJIATOPHI yueOHbIX poboToB Gazebo simulator.

- 1abopatopHbiec HabOpsI yueOHBIX poOoToB Lego Mindstorms NXT.

6 MeToauueckue peKoOMeHIAUMN

6.1 MeToanueckue peKOMEeHIAUH I MIPenoaBaTesisi 0 OPraHu3amuu
o0yueHust

OcHOBHOE BHUMAaHHE NpPHU H3YYCHHM AMCHMIUIUHBI «3aJaydl TUIaHUPOBAHMS
JNBWKEHUS W HaBUTalMs BOECHWIOTHOM pOOOTOTEXHUKE»  CIEAYET YACNATh
U3YYCHHUIO OCHOBHBIX TMOJIO)KEHWH W TOHSTHI, OCHOBAHHBIX Ha WCIIOJIb30BAHUU
MH()OPMAIMOHHOTO MOJEIUPOBAHUS 3TANIOB )KM3HEHHOTO LIUKJIA U3IETIHSI.

JUiss  akTUBM3allMM Y4eOHOro TMpolecca MNpu HW3YYEHUU JAUCLMILIAHBI
3¢ (HEeKTUBHO MPUMEHEHHUE MPE3CHTAIINH IO PA3TUYHBIM TEMaM JICKIIHA.

JIist mpoBeeHUs 3aHATHI MO JUCHUIUIMHE UCTIONB3YIOTCA CPEACTBA OOYUECHHUS:

- yUeOHUKH, TEKCT JIEKIUH, HHPOpMAIIMOHHBIE pecypchl HTepHeTa;

- CIIPaBOYHbBIC MaTE€pUAJIbl U HOPMATUBHO-TEXHUYECKAs JOKYMEHTAIHSI.

Ha nepBom 3aHSATUM TO JUCHUIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYIEHTOB C
MOPSIIKOM €€ u3yueHus (TemMaMu Kypca, (GopMaMH 3aHITH, TEKYIIero u
MIPOMEKYTOUYHOTO KOHTPOJIS), PACKPBITh MECTO U POJIb IUCUUILIMHBI B CHCTEME HAYK,
ee TMpaKTUYECKOEe 3HAYeHUe, JOBECTH JO CTYIEHTOB TpeOoBaHus K ¢dopme
OTYETHOCTH W MPUMEHEHHS BHJIOB KOHTPOJIs. BrimaroTcs 3amanust 1uisi MOATOTOBKU K
CEMHHAPCKUM 3aHATHSM.

[Ipyn mOAroTOBKE K CEMHHAPCKOMY 3aHATHIO MO MEPEUYHIO OOBSIBICHHBIX TEM
NpernoJaBaresito  HeoOXOAMMO YTOYHHWTh IUJIaH HX MPOBEAEHUS, MPOAYMATh
GbOpMYJIIMPOBKM M COJIEpKAHUE yUE€OHBIX BOMPOCOB, BHIHOCUMBIX Ha OOCYXKIICHHE,
O3HAKOMUTHCS C IEPEYHEM BOMPOCOB IO TEME CEMHHApA.

B xome cemuHapa BO BCTYNUTEIBHOM CIIOBE€ PAaCKPBITh MPAKTHYECKYIO
3HAYMMOCTh TE€Mbl CEMUHAPCKOTO 3aHSTHS, ONPEACNIUTh MOPSIAOK €ro MPOBEICHUS,
BpeMs Ha 00CYyKJIeHHEe KaX10ro yueoHoro Bompoca. [Ipumensis ppoHTanbHBIN OMpoc
JIaTh BO3MOXHOCTh BBICTYITUTH BCEM CTYACHTaM, MPUCYTCTBYIOIINM Ha 3aHSATHU.

IlenecooOpazHo B  xo0zA€ 3amUTHl  JabopaTOpHBIX pabOT  3aJaBaTh
BBICTYTAIOIINM M ayJUTOPUHU JOTMOJHHUTEIBHBIE U YTOUHSIIONINE BOMPOCHI C IEIBIO
BBISICHEHHSI X TMO3UIIMIA MO CYIIECTBY 00CYKIAaeMbIX MPOOIeM.

Crnenyet mpeaocTaBUTh BO3MOXKHOCTh BBICTYIUICHUS C MECTa B BHUJIE KPaTKUX
COOOIICHHI 10 MOATOTOBIEHHOMY 3apaHee BOMpOcCYy.

B 3akimiounTenbHOM YacTH CEMUHAPCKOTO 3aHATHUS CIEAYeT MOABECTH €ro
UTOTH: aTh OIICHKY BBICTYIUICHHIA Ka)KJOTO CTyIEHTa M Y4eOHOU TpyIIBI B LIEJIOM.
PackpbITh MOJIOKUTENBHBIE CTOPOHBI M HEIOCTATKH MPOBEACHHOTO CEMHHAPCKOIO
3aHsATHs. OTBETUTH HA BOMPOCHI CTYJEHTOB. BhiaTh 3a1aHus JUisl CaMOCTOSTENbHON
paboThI IO MOATOTOBKE K CIEAYIOMIEMY 3aHSITHIO.
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6.2 MeToanuyeckue yKa3aHus 1Jis1 00y4AIOIUXCsl M0 OCBOEHUIO JUCHMILTUHBI

CamocTosaTenbHast paboTa SBISETCS OAHUM U3 BUAOB yueOHBIX 3aHsaTuil. Llenp
CaMOCTOSITENILHOM pPabOThl — TMPAKTUYECKOE YCBOEHHE CTYIEHTAaMU BOIIPOCOB
aBTOMATH3AlMMA YIPABICHUS >KU3HEHHBIM ITMKJIOM H3JETHsS, pacCMaTpUBAeMbIX B
MIPOIECCEe U3YUCHUS TUCIUTUIUHBI.

AynuTopHasi camMoCTOsITeNlbHAs padoTa MO JUCIUIUIMHE BBIMONHIETCA Ha
y4€OHBIX 3aHATUSX O] HEMOCPEICTBEHHBIM PYKOBOJICTBOM MPENOAaBaTEeNs U MO €ro
3aJIaHuIO.

BueaynutopHast camocrtosiTesibHasi paboTa BBIMNOJHIETCS CTYJIEHTOM IIO
3aJIaHUIO TperogaBaTessi, HO 0€3 ero HeMmoOCPEACTBEHHOTO YYacTHsl.

3agaum caMoCTOATEILHOM PadOTHI CTy/l€HTA:

- Pa3BUTHE HABBIKOB CAMOCTOSITEIIbHON yueOHOM paboThI;

- OCBOCHHUE COJICPIKaHUs JUCIIUILTUHBL

- yrayOsieHne coiep KaHus U OCO3HaHNUE OCHOBHBIX TIOHATUH AUCHIUTUIIHHE;

- UCIONB30BaHWE MaTepuana, COOpPaHHOTO M TIONYYEHHOTO B  XOJE
CaMOCTOSITENTbHBIX 3aHATUH AJ1s1 9PPEKTUBHOM MOATOTOBKH K 3a4ETY.

Bujabl BHeayIUTOPHOIT caMOCTOSITeIbHOI padoThI:

- CAMOCTOSITEIBHOE U3yYEHUE OTACIBHBIX TEM TUCIUIUINHEI;

- IOITOTOBKA K JIEKIIMOHHBIM 3aHATHUSIM;

- IOATOTOBKA K CEMUHApaM U MPAKTUUECKUM 3aHITHSIM;

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

- cOCTaBJIeHUE U 0(hOpPMIIEHUE JTOKIAI0B MO OTJEIbHBIM TEMaM IIPOTPAMMBI.

JUis BBINIOJIHEHUSI JIOOOTO BHUAA CAMOCTOSITENBHOM pabdoThl HEOOXOAMMO
IPOMTHU CIIEAYIOLIME ITAIIBI:

- OTIpEJICJICHHUE 1IeJIU CaMOCTOSITENIbHOM paboThI;

- KOHKpETHU3aIus TI03HaBaTeILHOM 3a/1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENILHOM padoTe;

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

- TUTAHUPOBAaHUE PAOOTHI (CAMOCTOSTENILHON MM C TIOMOIIBIO TIPETIOIaBaTes)
HaJI 3a/1aHUEM;

- OCYUIIECTBIICHWE B TPOIIECCE BBHITIOJHEHHUS CaMOCTOATEIBHOW pPaOOTHI
CAMOKOHTpPOJISL  (MMPOMEXKYTOYHOTO M  KOHEYHOIO0) pe3yibTaToB paboThl U
KOPPEKTHUPOBKA BBIIOJIHEHUSI PaOOTHI;

- pednekcus;

- Ipe3eHTaus padOTHI.

Bormpocel, BBIHOCHMBIE HA CAMOCTOATENBHYIO PabOTy:
- [ImanupoBaHue TpaeKTOPUU PoOOTU3UPOBAHHON CUCTEMBI.
- PazpaboTka ocHacTKH poOOTH3UPOBAHHON CUCTEMBI

- HaBecHoe 06opyaoBaHue poOOTHU3UPOBAHHONW CUCTEMBI
- [Ipouierypsl cBapKy U pe3KH METAIUIOB C UCTIOIh30BaHUEM pOOOTOB
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7 ®DoHJ OLIEHOYHBIX CPEICTB

7.1 MeToAbl KOHTPOJISAA ¥ OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHA

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
W3MEpPEHUs  YPOBHS  3HAHUN W
yMEHU# 00y4Jaromierocs.
CpenacTtBO MNpPOBEPKA YMEHUH U 3anaHus s
HaBBIKOB TPUMEHSTH TOJy4YCHHBIC 3aIUTHI
2 3JIP 3HAHUSA JUIS PELIEHUS PAKTUYECKUX 71a00paTOPHBIX
3aaa4 c IIOMOIIBIO paboT
WHCTPYMEHTAJIbHBIX CPEJICTB.

7.2 llIkana ¥ KPUTEPHH OLICHUBAHMS Pe3y/1bTaTOB 00y4eHUs

DopMa IPOMEKYTOYHOM aTTeCTALUN: IK3AMEH.

O0s3aTe/ILHBIMU YCJIOBUSIMHM TOATOTOBKHM CTYACHTa K IPOMEKYTOYHOM

aTTecTalMy SBJISIETCS BBINOJIHEHWE M 3alluTa CTYIEHTOM JabopaTOpHBIX padoT,

MPETYCMOTPEHHBIX pabouel mporpaMmmoii.

[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 CHUTYAIUSIX MOBBIIICHHOM
CIOXHOCTHU. [Ipy 3TOM MOTYT OBITH JOMYIIIEHB HE3HAYUTEIbHBIC
OmMUOKH, HETOYHOCTH, 3aTPYJAHCHHUS TPH  AHATUTUYECKHUX
omepanusx, MEpeHOCe 3HAaHWM W yMEHUW Ha  HOBBIE,
HECTaHJIaPTHBIC CUTYAIUH.

Xopo1o

BoimonHensl Bce BUIBI y4eOHOM pabOThl, MpPETyCMOTPEHHBIE
y4yeOHbIM  TuIaHOM.. CTYAEHT JI€MOHCTPUPYET  HEMOJHOE,
MIpaBWIBHOE  COOTBETCTBUE  3HAHMM, YMEHHUH, HaBBIKOB
MIPUBEJCHHBIM B Ta0NUIax IOKa3aTeneil, JIubo ecinu mpu 3TOM
ObUIN JIOMYIIEHBI 2-3 HeCyIeCTBEHHbIE OIIHOKH.

Y 10BNETBOPUTETBLHO

BrimonHensr Bce BUABI y4eOHOW pabOTHI, TPEIYCMOTPECHHBIC
yaeOHpIM 11aHOM. CTyIeHT JAEMOHCTPUPYET COOTBETCTBHE
3HaHWH, B KOTOPOM OCBEIIIEHAa OCHOBHAs, HanOoiee BaKHAsI YaCTh
MaTepuaia, HO IPHU ATOM JOMyIIeHa OJHA 3HaYUTeNIbHas OlIOKa
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HUJIX HETOYHOCTS.

He Bemomnen onuH wim Oojiee BUIOB Y4eOHOUW pPabOTHI,
MPEAYCMOTPEHHBIX Y4eOHBIM IIaHOM. 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 IOKA3aTENEH, CTYIEHT HCIBITHIBACT
3HAYUTCIIBHBIC Sany,Z[HeHI/IH HpI/I OHGPI/IpOBaHI/II/I 3HAHUSIMU H

YMCHHAMU IIPU UX MEPCHOCEC HA HOBBIC CUTYAallUH.

7.3 OneHo4YHbIE CPeCTBA

7.3.1 Tekymuii KOHTPOJIb
Texymmii KOHTPOJIb BBIITOIHAETCS IIyTEM BBIIIOJIHEHUS U 3aLIUThI
71a00paTOPHBIX PadOT, a TAKXKE BBHITOJHEHUS U 3aIIUTHI 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 oliecHMBaHKE BBITTOJIHEHUSI KYpPCOBOTO MPOEKTA MPOBOUTCS
HE3aBHCHMO OT ITPOMEXKYTOUHON aTTecTalluy (dK3aMeHa).
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IIpumep 3K3aMeHANMOHHOTO OMJI€TA /1JIsl YCTHOTO KOHTPOJIA
MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCHUMCKOM ®EJEPALIMN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUYPEXIEHUWE BBICHIET'O OBPA3OBAHU A
«MOCKOBCKHWH NOJUTEXHUYECKHWIA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

dakynbrer MamMHOCTpOCHUS, Kadenpa «CMAPT-rexHonmorum»

JucturumHa «3ajaunl IUIAaHUPOBAHMUS IBV)KEHHSI M HABUTALIMH B OCCITMIIOTHON pOOOTOTEXHHUKE)
ObpazoBarenpHas nporpamma 27.04.04 YrpasneHue B TEXHUUECKUX 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 IIJIAHUPOBAHUS M YIIPABIICHUS IBUKECHHUEM.

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

3ag. Kadenpoii /

Bomnpocsl /151 IPOMeKYTOYHOI aTTecTalluM (3IK3aMeHA):

1. OcHOBHBIE IOHATHSA B 3aJla4ax IJIaHUPOBAHUA IBUKEHUA. ['0JIOHOMHBIE U
HETOJIOHOMHBIE CUCTEMBI. Y POBHU IIJIAHUPOBAHUS U YIIPABIICHUS JBUKECHUEM.

2. Kunematuka xojieCHbIX poOOTOB. THIIBI IITACCH M MIX BIUSHUE HA JBUKEHUE.

3. BeposatHocTHBIE MOJIeNH IBUAKEHHS. OLIEHKAa IEPEMENICHUS C YUETOM
BIUSIONIMX (haKTOPOB. XapaKkTep pacupeiesieHus OMO0K B 3aBUCUMOCTH OT THUIIOB
MIPUBO/JIA U CIIOCOOOB OpraHU3aIluu JBUKCHHUS.

4. Kaptuposanue. [IpencraBinenue 00bekToB. [TonsaTre npoxoaumocTtu. KapThl
MPOXOJUMOCTH (3aHSTOCTH).

5. [InanupoBanue myTy U ABMKEeHUS. [I[pocTpaHCTBO KOHpUTYpaITHii.
Oco0eHHOCTH TTOCTPOSHUS IPOCTPAHCTBA KOH(MUTYpAILIUA JJTsI HETOJIOHOMHBIX
CUCTEM M CUCTEM CIIOKHOU (POPMBI.

6. Knerounas nexkomnosuius kapt. UHTEpnpeTanus KIETOK MPHU ABUKCHUU.
[TonuronanbHble ceTKU. MaplipyTHas J€KOMIIO3UIUS HA OCHOBE rpadoB.
[Ipumenenue rpadoB BUAUMOCTH, AMarpaMmmMbl BopoHoro.

7. llonsitne Mapuipyra. JIBUKEHUE 110 CETKAM. Y Ty4llIeHUE KauyeCcTBa

MapmpyTa. MapipyTHbI€ KapThl ¢ IPeIBApUTEIBLHON 00paboTKoN. OnTHMU3aIus
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MapupyTHbIX TpadoB. Ccbliku npomycka y3ioB. I[lyressie Touku. [llocce myTeBbIx
TOYEK.

8. Uepapxuueckue kaptbl. KapThl kpyroBoro o63opa. CsizaHHBIE
KOMIOHEHTHI. JlopokHbIe KapThl. OCOOEHHOCTH UCIIOIB30BAaHUS METO/IOB
JEKOMITO3HUILIMHA B POOOTOTEXHHUKE.

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

10. MeTox noTeHIMAIBHBIX MOJIEH B TOCTpoeHuu yTu. Couetanue MeTona
NOTEHIMAJIBHBIX MOJIEN C IPYTMMHA HHCTPYMEHTAMU IUIAHUPOBAHUS MapuIpyTa 1
YIPABJICHUSI IBUKCHHUEM.

11. BeposATHOCTHBIE AITOPUTMBI IIOUCKA ITYyTH B HENPEPHIBHOM ITPOCTPAHCTBE.
Meronet PRM, RRT u ux passurue.

12. OnTumu3anus MapmpyToB B BEPOSTHOCTHBIX AJITOPUTMAX MOUCKA ITYTH.
OnTuMu3anys JJIMHBI MyTH, COKPAIlEHHE BPEMEHH IMOMCKa MYTH.

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. [IpumeHeHnEe CUCTEM TEXHUYECKOTO 3pEHUS B pOOOTOTEXHUKE

15. HazHaueHue cucTeM TEXHUYECKOTO 3peHus (MPUMEHUTENBHO K
pPOOOTOTEXHUKE U CMEKHBIM OTpacisiM). TUIIOBbIE 3a]Ja4ll CHCTEM TEXHUYECKOTO
3peHusl.

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

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

18. ITpuHIMIIEI 00paOOTKN N300PAKEHUI B CUCTEMaX KOMITBIOTEPHOTO 3PCHHUSI.

19. OcobeHHOCTH TPUMEHEHUS CTATUCTUYECKOTO aHAIN3a N300paKeHU B
3aa4ax poOOTOTEXHUKHU. AHAIIU3 CIIEKTPa, aHAJIM3 MNIOTHOCTH, IPUMEHEHHUE JaHHbBIX
OMMHCATENILHON CTAaTUCTHKU B 00pabOTKe N300paykeHU JTsl 3a7a9 PpOOOTOTEXHUKH.

20. LlBeToBbIE TPOCTPAHCTBA U UX UCIIOIb30BaHKE B poOoTOTEXHUKE. PadoTa ¢
[[BETOBBIMU TJIOCKOCTSMH, LIBETOBBIE KITFOUU.

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

22. Pacrio3HaBaHUE CTPYKTYPUPOBAHHBIX O0BEKTOB HA N300paKEHUMU.
[IpumeHeHue CTPyKTypUPOBAHHBIX N300paxeHuit B poOdoToTexHuke. Jlokanuzanus ¢
MCIIOJIb30BaHNEM MAapKEPOB JONOJHEHHOU PEaIbHOCTH.
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23. Ilouck mabmoHOB Ha M300pakeHnu. [IlpuMeHenne MeToaa MoucKa
11a0JIOHOB B pOOOTOTEXHHUKE.

24. HaBuranus v JIOKaau3allys ¢ HCIIOIh30BAaHINEM TEXHHUECKOTO 3PCHHSL.
TpebGyemoe 06opyT0BaHNE U METOJIBI €TO UCIIOJIb30BaHNUS (B KOHTEKCTE
TEXHUYECKOTO 3PEHHUS).
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