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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnermmanbHOCTH) 09.03.02 MHPOpMAIMOHHBIE CUCTEMBI U TEXHOJIOTHH

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO TTM COI'JTACOBAHO A.H. I'puropnes
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa TpaHcnOpTHO-TEXHOJIOTUYECKUX MALINH

(HammMeHoBaHUe Kadeaphl)
17.02.2023 poToKoIT Ne 6

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO A.N. ITaBnoB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)

kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI'JTACOBAHO A.N. ITaBnoB

(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO A.A. Menskos

(M1.0. ®amunus)

Okcnept(sl): Makapos /I.E., Bexymuit unxxeHep-koucTpykTop AO «Mapuiickuit
MAIIMHOCTPOUTEIIBHBIN 3aBOJI

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 06.03.2023 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

]_[CJ'IBI-O OCBOCHHA IUCHUIINIMHBI ABJIACTCA AOCTHXKCHHUC INNIAHUPYEMBIX PE3YJIbTAaTOB O6yLIeHI/I$I,

cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. IIK-1 [MK-1.1 Ocymiecreasier  |3Hanms: [1K-1.2 - YyacTByer B mpoBeeHnun
CrocobHOCTh  |cocTaBlieHHE BBIYHCIIUTEIBHBIX YKCIIEPUMEHTOB C
IIPOBOAUTH MaTeMaTHYECKHUX MCII0JIb30BaHNUEM CTAHJIAPTHBIX IPOTrPAMMHBIX
HCCJICIOBaHMS  |Mojerneld poOoTOB, X ITAKETOB C LIEJIBIO UCCIENOBAHNA MATEMATHYECKUX
Ha BCEX JTANax |[OJCHCTEM M OTAENBHBIX [MOZAEIEH POOOTOTEXHMIECKUX CHCTEM
YKU3HEHHOTO s1eMeHTOB U Moxynelf, |ymenus: I1K-1.3 - CrnocoGen paspabarsiBaTh

OUKJIa U3CJ11A

BKJTIOYast
uH(pOpMalMOHHbIE,
AIIEKTPOMEXaHUICCKHE,
TUIPABINYECKHE,
AIIEKTPOTHIPABINYECKHE,
3JIEKTPOHHBIE YCTPOWCTBA
U CpeJCcTBa
BBIUMCIUTEIHHOM
TEXHHUKHU

IKCIIEPUMEHTAIBHBIC MAKEThI YITPABIISIOIIHX,
MH(POPMALMOHHBIX M UCTIOTHUTEIBHBIX MOIYJICH
pPOOOTOB M IPOBOAUTH UX IKCIIEPUMEHTAIILHOE
UCCIIeJOBaHHE C IPUMEHEHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUN

HaBbikn: [1K-1.4 - CnocoGeH yyacTBOBaTh B
MIPOBE/ICHUY MIPEIBAPUTEIBHBIX HUCTIBITAHUI
COCTaBHBIX YacTel OMBITHOr0 0Opasua podora 1o
BBIJJAHHBIM IIPOTpaMMaM U METOJIMKaM U BECTH
COOTBETCTBYIOIINE )KYPHAIIbl HCITBITAHUN

2. TIK-2 [1K-2.1 Criocoben sHanms: [1K-2.2 - YyactByer B pa3paboTkax

CrocoOHOCTh  |BBIMIOJIHATH pa0OTHI MO |(MOAM(UKALNAX) UHPOPMALMOHHBIX CUCTEM IS

BBITTOJTHATH CO3JIaHUIO ylpaByieHUs1 poOoTaMu

paboThI 1O (Monu¢puKaumn) u ymenusi: [1K-2.3 - CniocoGeH pa3pabareiBaTh

CO3JIaHUIO COITPOBOXKICHHIO AKCIIEpUMEHTAIbHBIE MAKETHI ISl YIPaBICHHUS

(MoaupuKanuu) |HHGOPMAIIMOHHBIX poboTaMu U B3aUMOAEHCTBUS pOOOTOB €

u cUCTeM JUIsl yIpapjieHus |AH(POPMAIMOHHON Cpenoi

COIPOBOXKJEHU |poboTaMu u HaBbIku: [1K-2.4 - Cnioco6GeH y4acTBOBaTbh B

{0} B3aUMOJICUCTBUSI pOOOTOB [[IPOBEICHNUHN NTPEABAPUTCIIBHBIX HUCTIBITAHU N

MHPOPMAIMOHH |C HH(OPMALMOHHOMI WH(POPMAIIMOHHBIX CHCTEM IS YIIPABICHUS

BIX CUCTEM Cpeloi, B TOM YHUCIIE C poboTaMu ¥ B3aUMOJIEUCTBHS pOOOTOB C
IpUMEHEHHEM MH(OPMALIMOHHON CPEIOi, B TOM YHCIIE C
H€I>'IDOC6TGI>'I MMPUMCHCHUCM HerOCCTeﬁ

3. 11IK-4 [1K-4.1 Cnocoben sHanms: [1K-4.2 - OcymectBisieT pa3paboTKy

CrocoOHOCTh  |MPOM3BOIUTH PACUETHI U |KOHCTPYKTOPCKOM U MPOEKTHOH JOKyMEHTalUuH

BBITTOJTHATH IPOCKTHPOBAHUE MEXaHUYECKUX, HIEKTPUUECKUX U IJEKTPOHHBIX

paboThI 10 OT/IENILHBIX YCTPOUCTB M |Y3J10B POOOTOB B COOTBETCTBHH C UMEIOIIUMUCS

CO3JIaHUIO MOJICKCTEM pOOOTOB C CTaHJIAPTaMH U TEXHHYECKUMH YCIOBHIMHU

HOBBIX 00pa31oB [ucnonb3osanueM cpeacts |[ymenus: I1K-4.3 - CnocoGeH BBIIOIHATE OTIaKy

pOOOTOTEXHHKH, |aBTOMATHKH, POTPaMMHO-aIMapaTHBIX KOMIUIEKCOB, B TOM YHCIIE

KOMIIOHEHTOB U |M3MEPHUTEIHLHOM 1 coJiepKalX HEMPOCeTH, U UX CONPSIKEHUE C

MOJICUCTEM BBIYUCITUTETLHON TEXHUYECKUMHU 00BbEKTaMH B COCTaBE pOOOTOTEXHUKHU

pOOOTOTEXHMKH |TeXHUKM B cooTBercTBHU |HaBbIKH: [1K-4.4 - Criocoben yuacTBoBaTh B

C TCXHUYCCKUM 3aJJaHUEM

OATOTOBKE TEXHUKO-3KOHOMHYCCKOT'O 000CHOBaAHHS

MIPOEKTOB CO3/IaHUS POOOTOB, X MOJICUCTEM H
KOMIIOHEHTOB




4. IIK-5 [1K-5.1 Criocoben 3Hanus: [1K-5.2 - OcymectBisier pazpaboTky
CriocoGHOCTD  |BBIMIONIHATH PabOTHI 0 |IOKYMEHTALUU 110 JUArHOCTUKE U HACTPOMKe

BBITNOJHATH JTUArHOCTHKE U POTPaMMHO-aNNapaTHBIX CPEJCTB, CETEH U

paboThI 1Mo HACTPOMKE NPOrpaMMHO- |MH()OKOMMYHHKAIMH, B TOM YUCIIE UCKYCCTBEHHBIX
00CTyKMBaHUIO |aIlllapaTHBIX CPE/ICTB, Helpocereit

nporpaMMHO-  |ceTelt u ymenusi: [1K-5.3 - CiocoGeH BBINONHATH
anmapaTHbIX MH(POKOMMYHHKALUii, B |AMarHOCTHKY M HACTPOMKY IPOrpaMMHO-aIapaTHbIX
CPEICTB, CETEH U |[TOM UmCIIE CPEICTB, ceTel 1 TH(POKOMMYHHUKAIUH, B TOM YHCIIE
WH(POKOMMYHHUK |MCKYCCTBEHHBIX UCKYCCTBEHHBIX HEUPOCETEM

anui HelpoceTeit HaBbikm: [1K-5.4 - CnocoGeH ydacTBOBaTh B

JUArHOCTHKE M HaCTPOMKE MPOrpaMMHO-aNIapaTHBIX
CpeZCTB, ceTel U NH(OKOMMYHUKAIUI, B TOM YHCIIE
HUCKYCCTBEHHBIX HEHpOceTen

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucuuminHa OTHOCUTCS K YacTH, (POpMUPYEMOI ydaCTHUKaAMHU 00pa30BaTeIbHbIX OTHOLLIEHUI
OIIOIL

JucnurnuHa siBIseTcs 0053aTeIbHON

Jins  nponomkeHus  (GopMUpOBaHMS — 3aABICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
NPEIIECTBYIONNX AUCUUIUIMH: DnekTporexuuka u anekrponuka (I1K-1), OcHoBbl pa3paboTku
KOMIIOHEHTOB MexaTpoHuku u pobororexHuku (IIK-1), OcHOBBI pa3pabOTKH KOMIIOHEHTOB
mexatpoHuku u poOotorexHuku (IIK-2), DOnekrporexnuka u snekrponuka (I1K-4), OcHoBbl
pa3pabOTKW KOMIIOHEHTOB MeXaTpoHUkH M pobororexHuku (I1K-4), DOnekrporexHuka u
anektponuka (IIK-5); mpaktux: IlpomsBoacTBeHHast mpakTuka. TexHonoruueckas (IPOEKTHO-
TexXHoJormueckas) mnpaktuka (paccpemorouenHasi) (I1K-2), IlpousBoiacTBeHHass MpakKTHKA.
TexHonornueckas (mpoekTHo-TexHosorndeckas) npakruka (I1K-4), IlpouzBoacTBeHHast IpaKTHKA.
TexHonornueckas  (MPOEKTHO-TEXHOJOTHYECKas) mpakTtuka (paccpemorouennas)  (IT1K-5),
[IpousBojcTBeHHAs MpakTUKa. TexHonmornueckas (MpoeKTHO-TeXxHomornyeckas) npakruka (I1K-5)
N3yuaemass JOUCHMIUIMHA SBJISIETCS OCHOBOM JJIsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITCTCHIIMI B CJEYIOIIMX TUCHUILIMHAX: Teopusi aBTomMarudeckoro ympasienus (I1K-1),
OCHOBBI TPOEKTUPOBAHUSI aBTOMATU3UPOBAHHBIX U poboToTexHuueckux cucreM (IIK-1), OcHoBbl
IIPOEKTUPOBAHUS aBTOMATHU3HPOBAHHBIX M POOOTOTEXHHMYECKHX CUCTEM (TIK-2),
MHTemIeKTyalbHOe yIIpaBieHHe POOOTOTEXHUYECKHMMHU KoMmIiuiekcamu u cuctemamu (I1K-2),
OCHOBBI TIPOCKTUPOBAHUS ABTOMATH3UPOBAHHBIX U pobOoToTexHmueckux cucrem (I1K-4),
[udpossie ycrpoiicTBa u MukpomnpoueccopHas texuuka (I1K-4), MaremiektyanabHOe yrpaBieHHe
poboroTexHuueckuMu Komruiekcamu U cucremamu (I1K-4), HckyccTBeHHBI HWHTEIIEKT B
o0paboTke wu300pakeHuit u pacrno3HaBanun o6pazoB (IIK-4), Iludpossie yctpoiictBa u
mukporporeccopHas Texauka (IIK-5), MHTemiekTyanbHoe ynpaBieHne poOOTOTEXHUUECKHUMHU
komiuiekcamu M cucreMamu (IIK-5); mnpakrtuxax: IlpomsBoacTtBeHHas mnpaktuka. HaydHo-
uccienoBarenbckas padbora (I1K-1), IIpousBoacTBennas mpaktuka. HaydHo-umccriemoBarenbckast
pabora (IIK-2); rocymapcTBeHHONH HTOroBoi arrectanMu B (opme: BuimonHeHue W 3amuTa
BbIMYCKHOM  kBanuduxanuonHoit padorsr (I1K-4), BreimosHeHne u  3ammra  BBITYCKHOM
kBauukannoHHoit padotel (I1K-1), Beimonnenue u 3ammuTa BBITYCKHONH KBalW(UKALMOHHON
pa6otsl (ITK-2), BeimonHeHue u 3amura BeITYCKHON KBamudukaimonHoit padots (ITK-5)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jis popMupoBaHUS 3asBICHHBIX KOMIIETCHLUH HCIOJIb3YIOTCS METOJOJOTMYECKUE TE€XHOJIOTUH,
peanu3yronme JesATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.




OCHOBHBIMU CTPAaTETMYECKUMHU TEXHOJIOTHSMU SABISIOTCS: JIEKLIMOHHBIE 3aHATUS, MPAKTUYECKUE
3aHSTHSL, IPOLIEAYPBI CAMOOOYUEHUS

Ha noctuxeHue KOHKPETHBIX IieJel 0O0ydeHus HamnpaBieHbl IPUMEHSEMblE TaKTHUECKHUE
TEXHOJIOTUH: 3a/IaHUsl, KJIACCUYeCKas JIEKIHs, IpoOIeMHast JISKIUs

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

S cemecTp
N Komnuectso | @opmupyemslie
Bunsl ¥ TeMbl 3aHATHIA
4acoB KOMIIETEHIIMH

MoOuibHbIE POOOTHI 56 IK-1, ITK-2,

I1K-4, IIK-5
Jlexwmst. Knaccugukaimst MOOUIBHBIX POOOTOB 2
[Tpaktuyeckoe 3ansatue. HazeMHble MOOMIIBHBIE POOOTBHI, JIETAOLIHE 2
MOOWJILHBIE POOOTEL
Jlexuust. becnuioTHRIE TEXHOJIOTHH 2
[TpakTuyeckoe 3ansTue. becnunoTHble MeXaHUYECKHE 2
TPAHCIIOPTHHIE CPEACTBA
Jlexuust. Jlokanu3anus 6eCIMIIOTHBIX TPAHCTIOPTHBIX CPEJICTB 2
ITpaktuyeckoe 3anstue. CpeacTBa JOKaNIU3aluu OECITMIOTHBIX 2
TPaHCIIOPTHBIX CPENCTB (JInJapsbl, paaapsl, Buaeokamepsl, GPS,
uHeplmanbHble cuctembl, HD - kapThl)
Jlexuus. AnropuTMbl IUTAHUPOBAHMSI ITYTH MOOMIIBHBIX POOOTOB 2
IIpakTrueckoe 3ansaTue. [IporaosupoBanue u MapmpyTus3anus 2
OECIUIOTHBIX TPAHCIOPTHBIX CPEJICTB
Jlexuus. becnunoTHBIE JIeTAarOIIME anmnapaThbl 2
[TpakTrueckoe 3aHsATHE. Y CTPOUCTBO KBaAPOKONTEPA 2
Jlexuus. Apxurektypa cucreMsl bITJIA 2
[TpakTueckoe 3anstue. [lonernsiil kouTposep bITIIA 2
Jlexuus. FPV-kamepa BITJIA 2
[TpakTrueckoe 3ansaTue. AnmnapatHoe odopynoBanue bITJIA 2
3aaHus A CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
pedepara
1. AIropuTMBI BOCIIPUSITHSI OKPYXKAIOLIEeH cpeibl MOOMIBHOTO
pobora
2. Knuentckue cucteMbl MOOUITBHBIX POOOTOB
3. OGnaynble mIaTGOpMbI U1 yIpaBlieHUs] MOOUIBHBIMH POOOTaMH
4. Hasuramus BITJTA
5. CucteMsl ynpaBiieHUs! OECIMIOTHBIM aBTOMOOMIIEM
6. Cucremsl ynpaBieHUsI MOOMJIBHBIM POOOTOM B OTpaHUYEHHOM
IIPOCTPAHCTBE
7. PazpaboTka MoOUIbHON TIaT(HOPMBI
8. MHTeNIeKTyallbHOE YIIpaBIeHue MOOUIbHBIM POOOTOM 28
DJleKTpOMeXaHHYeCKHE MPUBOAbI MOOWJIbHBIX POOOTOB 46 IK-1, ITK-2,

[1K-4, I1K-5
Jlexuusi. ACHHXPOHHBIE U CHHXPOHHBIE JIEKTPOJBUTaTENN 2
[IpakTnueckoe 3ansaTe. KOHCTpYKIMA aCHHXPOHHBIX U 2
CUHXPOHHBIX 3JIEKTPOABUraTENEH
Jlexuust. DIEKTpUYECKUE IBUTATEIH TOCTOSIHHOTO TOKa 2




IIpakTnueckoe 3ansaTue. KOHCTpyKIUA IBUTATENECH TOCTOSTHHOTO
TOKA

.HGKI_[I/ISI. BCCKOJIJIGKTOPHBIC JABUI'aTCIIM IIOCTOSIHHOI'O TOKaA

HpaKTI/ILIGCKOC 3aHATHUC. anaBneHI/Ie 6CCKOJ'IJ'I€KTOpHBIMI/I
JABUTATCIIAMHA ITOCTOAHHOI'O TOKA

Jlexus. CepBOINpUBOIbI

[IpakTrueckoe 3angaTue. KOHCTpyKIUS U yIpaBJIeHUE
CEpPBONPHUBOIAMHU

Jlexuus. lllaroseie nBUTaTEIN

IIpakTrueckoe 3ansaTue. KOHCTpYKIMS U yIIpaBiIeHUE IarOBBIMU
JBHraTEIAMU

3agaHus U1 CAaMOCTOSITENIbHOU PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
pedepara

1. DnekTpuYecKkre MPUBOIBI B MEXaTPOHHBIX TEXHOIOTHAX

2. YacToTHOE ¥ BEKTOPHOE YIPaBJICHHE aCHHXPOHHBIMU
AIIEKTPOABHUTATEIISIMH

3. PerynsaTopbl ckopocTH BpaleHUs! 0E€CKOIIIEKTOPHBIX
AIIEKTPUUYECKHX JBUTATEICH OCTOSTHHOTO TOKA

4. JIaTUYUKH 3JIEKTPOHHBIX CUCTEM aBTOMAaTHYECKOTO YIPABICHUS
5. O6nacTy NpUMEHEHUs YaCTOTHO-PEryJIUPYEMOTO
AJIEKTPOTIPHBOAA

6. YacToTHBII Ipeodpa3oBaTeab Ha JOTHYECKUX DIIEMEHTAX

26

DJIeKTPOHHBbIE YCTPOHCTBA MOOMJIBHBIX POOOTOB

44

Jlexuusa. MuxpokonTposepsl, npoueccopsl, [IIJIMC, TTJIIK

[TpakTueckoe 3ansaTue. CTpyKTypa MUKPOKOHTpOJIIEpa

Jlexuus. BzanmonencTBre npouneccopa ¢ ycTpoiMcTBaMy BBOA-
BBIBOJIA

[Tpaktuyeckoe 3anstue. CTpyKTypa IporpaMMsl JUIs
MHUKPOKOHTPOJLIIEpa

Jlexius. KoMIOHEHTBI AIEKTPOHHBIX CXEM (ITUOJIBI, TPAH3UCTOPHI,
TUPHUCTOPHI, CAMUCTOPHI, IEHUCTOPHI, BAPUCTOPHI, CTAOUITUTPOHHI,
KOMIIApaTOPbl, ONEPaIlMOHHBIC YCUIUTEIIN)

IIpakTrueckoe 3ansaTue. J[paiBepsl 11 yIIpaBICHUs
IEKTPUYECKUMU MalllUHAMU

Jlexuus. OcHOBHBIE oniepaTopsl ApyHHO

[Ipaktuueckoe 3anstue. [IporpaMmmupoBanne u ynpaBieHHe
MOOHMIILHBEIM POOOTOM

3agaHus Ui CaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBHITIOJIHEHUE
pedepata

1. KomOuHanoHHbIe U OCJIE0BaTeIbHOCTHBIE IIU(PPOBBIE
YCTpOMCTBA

2. UuTtepdeiicsl nndpoBbIX YCTPOKCTB

3. PannanbHbIe M BEKTOPHBIE TPEPHIBAHUS B IU(POBBIX
YCTpPOMCTBAX

4. Bunpl uudpoBoii namatu

5. Ananoro-umdpoBoe npeodpazoBaHue

6. ludpo-ananororoe npeodpazoBaHme

7. IonetHsbii koHTposiep BIIJIA

8. TpaH3uCTOPHBIE CXEMBI VIIPABICHHUS

28

[K-1, T1K-2,
[1K-4, TIK-5

PoboToTexHnYecKHe KOMILIEKChI M CHCTEMbI

34

[K-1, T1K-2,




[1K-4, I1IK-5

Jlexius. PoOOTH3MpOBaHHBIC TEXHOIOTHUECKUE KOMIUIEKCHI U 2
ABTOMAaTHYECKUE JTUHUU

[Ipaktrueckoe 3ansatue. IIporpammupoBaHue NpOMBIILIEHHOTO 2
pobora

Jlexnust. CUCTEMBI yIpaBJICHUS POMBIIIJICHHBIMUA POOOTaMU 2
[IpakTuueckoe 3ansaTre. Kimaccudukanys u XxapaKTepuCTUKA 2

ABTOMATHU3MPOBAHHBIX ITIOTOYHBIX JIMHUAM

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHCIIE BBITIOJTHEHUE
pedepara

1. Kakue npenmyIecTBa UMEIOT IIOTOYHBIE TPOU3BOICTBEHHBIE
JMHUM TIepeT APYTUMH (hopMaMu OpraHu3aliy IPOU3BOICTBA?

2. CoctaB ¥ OCHOBHBIE (DYHKIIMH CHCTEMBI yIIPABICHUS
IPOMBIIUICHHBIX POOOTOB.

3. Kak kinaccuuuupyroTcs CHCTEMBI yIIPaBICHUS
IPOMBIIICHHBIMU pOOOTaMu?

4. Kak pa3genstoTcst pa3indHble MPOU3BOICTBA 10 CEPUIHOCTH U
KaKue IPH 3TOM BO3HUKAIOT OCOOEHHOCTH MCIOIb30BaHHUS
IPOMBIIIIEHHBIX POOOTOB? 26

WNHas koHTakTHas paboTa: 0

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

N3yueHune AMCLUIUIMHBI PEKOMEHJYEeTCS HayaTh C O3HAKOMJIEHUsS ¢ pabodell IporpaMmoii, ee
CTPYKTYpOl ¥ COIEp)KaHHEeM pa3JeNioB. YUeOHBI Marepuan CTPYKTYpUPOBaH, H3ydUCHHE
JIVICTIATUTHHEI OCYIIECTBIISETCS B TEMAaTUIECKOH MIOCJIEIOBATEIHFHOCTH.
3aHAITHS JIEKIIMOHHOTO THINA JJAIOT CHUCTEeMAaTU3WPOBAaHHBIE 3HAHMA 10 JUCLHMILUIMHE
KOHIIEHTPUPYIOT BHUMaHUE Ha HauboJjiee CI0KHBIX M BaXKHBIX BOMpocax. Bo Bpemst JEKIIMOHHBIX
3aHSATHI PEKOMEH/IyeTCsl BECTH KOHCIIEKTHPOBAaHUE y4eOHOro MaTepuaa; oopamarh BHUIMaHUE Ha
(GOpMYITMPOBKM M KaTErOpWH, PpACKPHIBAIOIIAE CYTh NPOOJIEMBI, SIBICHHUS WM IPOIECCa;
3a(huKCUpOBAThH BBIBO/IbI u HpaKTUYECKHe pPEKOMEH 1Al H.
[Noaroroska K 3aHSTHAM CEMHUHAPCKOT0 THIIA BKJIIOYAeT O3HAKOMJICHUE C
IUIAaHOM TPAKTHYECKOrO 3aHATUS; pabOTy C KOHCIEKTOM JIEKIUH, BBINOJHEHHE JIOMAIHEro
3agaHus, paboTy ¢ y4eOHONl M y4yeOHO-METOAMYECKON JUTEpaTypoil, HAyYHbIMU H3JIaHUSMU U
DIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypCaMH, PEKOMEHJOBAHHBIMU pabodell mporpaMMmoit
JUCLUTUIMHBL.

CopneprxaHue caMoOCTOSAITEILHOI PadoThI onpeaensieTcs pabodyeld NporpaMMoN JTUCIMILIMHBI,
OIICHOYHBIMH ¥ METOJMYECKUMH MaTepuaiaMi, 3aJaHUSIMH W YKa3aHUSIMH MPEoiaBaTels.
CamocrosTenpHass paboTa MOXET OCYIIECTBIATHCS B ayJAWTOPHOW W BHEAYIUTOPHOH (opmax.
D¢ eKTUBHBIM CpPEACTBOM OCYILIECTBICHHUSI CaMOCTOSATENBHOM pPaOOTHI SIBISETCS 3JIEKTPOHHAs
UH(POPMALMOHHO-00pa3oBaTebHasl Cpela YHUBEPCUTETa, KOTOpas oOecrneduBaeT AOCTYN K
oOpa3oBaTenpHOW  mporpamMme, pabOouell  mporpamMme  JUCHMIUIMHBL, K  DJIEKTPOHHBIM
OMOIMOTEYHBIM CHCTEMaM, PO EeCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIMOHHBIM CIIPABOYHBIM
cCHCTEMaM.

M3yueHne TUCIMITIIMHBI BKIIIOUAET BBITIOJIHEHNE MIOATOTOBKY pedepata. [Ipn Hanucanue pedepata
HEOO0XO/IMMO O3HAaKOMHUTBCS C BO3MOXHOM TEMaTWKOH pedepaToB M COrjacoBaTh BHIOOp ¢
MIPETo/IaBaTeIIeM. O6Bem pedepara 10 - 15 CTpaHMI] dbopmara A4,
[lepromuvHOCTE TpOBENCHHS, (POPMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OIICHUBAHUS
xoJa OCBOCHHS JTUCLUTUTMH MIPEICTaBIICHBI B paboueit porpaMMme.

= v o EakaS 2

Pasznen 6. MATEPHUAJIBHO-TEXHUYECKOE 41 YYEBHO-METOJINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI



6.1. YueOHO-MeTOMUECKOE 0OECIIEUEHNE

KomnuectBo
AK3EMIUISIPOB MEYATHBIX

Nefe CHnucok UCIoJIb3yeMOH JTUTEPATYPhI U3/IHUH, UMEIOUWXCS B
n/m OuOJIHNOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MIHTEpHET
YYEBHbBIE, YYEBHO-METOAMYECKUWE 1 HAYUYHBIE U3JJAHUA
1. [KOpeuu, E. U. OcHoBbl poboTtorexHuku [Tekcr] : [yueO. 9
nmocobue Jisg CTYJASHTOB BY30B IIO HAIpaBJICHHUIO TIOJIOT.
quIioMup.  crienuanuctoB 652000 "Mexarponuka U
pob6ororexnuka" (cmenuambHocTh 210300 "PoGoThl W

pobororexn. cuctemsl")] / E. U. KOpeBuu. 2-¢ m3a. CIIO.:
BXB-Iletepoypr, 2005. 401 c. ISBN 5-94157-473-8.
DK3eMILISIPLL: Bcero 9.

2. |dobpubopm, . 3. OcHoBbl poboToTexHHKH Ha Lego®
Mindstorms® EV3 [DnekrponHbiii pecypc] yuebnoe | https://e.lanbook.com/book/2
nocobue / Noopubopmy JI. D.,ApremoB K. A.,Yenunckuii C. 06798
A.boboB A. A. 2-e u3na., ucnp. u non. Caukr-IletepOypr:
Jlanb, 2022. - 108 ¢. ISBN 978-5-8114-4551-6.

3. |/BanoB, Bmagumup  KoHcranTHMHOBMY.  YmpaBiieHHE 15/
JBIKCHUEM MexaTpoHHbIX cucteM [Tekct] : yaebHOe mocobue |https://portal.volgatech.net/bo

JUIS CTYIEHTOB HampaBicHus moarotoBku 15.04.06 -|oks/lvanov_Upravieniye dvi

"MexarpoHuKa U pobOTOTEXHHKA", MporpaMmma Maructparypsi | zheniyem_mekhatronnykh_si
"ITpoekTHpOBaHKE u aBTOMaTH3aIHsI yrpagiieHus [ sStem_uchebnoye posobiye 2
MexatpoHHbIMU cucTemamu" / B. K. MIBanoB; MuHnucrepcTso 020.pdf
HayKd W BbIciiero oOpa3oBanusi Poccuiickoit denepanuu,
OI'bOY BO "TToBoMmKCKUI roCyapCTBEHHBIN
TexHoNorMuecknii yuusepeurer". Momkap-Omna: IIT'TY, 2020.
- 116 c. ISBN 978-5-8158-2187-3. Dk3emmgpsl: Bcero 15.

4. |buapa, P. VY. Mansle OeciiiIOTHBIE JI€TaTENbHBIE AllIaPaTHhI:
Teopusl U mpakTHKa [DnekTponHslit pecype] / buapn P. V., |http://e.lanbook.com/books/el
MaxJIsiin T. V. Mocksa: Texunochepa, 2015. - 312 ¢. ISBN| ement.php?pll_id=76159
978-5-94836-393-6.

DJIEKTPOHHBIE OGPA30OBATEJIBHBIE PECYPCBHI
1. |Hayunas snextponnas 6ubmmorexka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snextponHas 6ubimoreka «KubepieHnHKa» http://cyberleninka.ru

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHne

NeNe | Aynutopuu nns npose- | IlepeueHb ocHOBHOTo 000pyAOBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHSATHH, oOecrieueHne
CaMOCTOSATEIbHON pabo-
ThI ¥ IPOBEJICHUS T'OCY-
JTapCTBEHHON UTOTOBOM
aTTeCTalluu
1. 147 (1) Komrutekc-TpeHaxkep 1o  u3yueruro|Microsoft Windows
ycTpoiicTBa U ocymectsienuto|Enterprise, CrpaBouHas
CEpBUCHOTO o0cITy’)KUBaHUs [IpaBoBast cucreMa
IIPOMBILIEHHBIX poboToB (1),|"KoncynbTant [Troc",
Kommiekt yuebHo-nabopatopaoro|Microsoft Office
obopynoBanus "JlaTauKu Standard, Areat Dr.Web,




POOOTOTEXHHYECKUX KOMILIEKCOB"
(D), Kowmriekr yaeOHo-
J1a60paTOPHOTO 00OPYIOBAHKS POOOT-
manunyistop (1), Komnerorep CPU
D 820/2*512mb/80Gb+MonuTop
LCD BenQ 19" knaB.mbiib,koBp (1),

JlaGopaTopHbIii KOMILIEKC
"IIpoMblllIzieHHas ~ aBTOMaTUKa U
MPOrPaMMUPYEMBIT JIOTUYECKUI

koHTposuiep" (1), Monurop 17" LCD
PROVIEW VA-796KN (1), Hoytoyk
ASUS X550CC i3-3217/4G/500G
15,6 "HD (1), Cucrem.0moxk Cel
D352/256Mb*2/160Gb/DVD-
RW/FDD  knaB.mbimb.koBp. (1),
Vuebnwiit  kommiekc MPS 202
"MexaTtponuka.bazoBbiii" (1),
KommiekT yue6HOH Mebenn (1)

Kommnekr T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
JJIA pemeHI/m OCHOBHBIX
IIOJIB30BAaTCIbCKHUX 3aJa4

2. 215 (I1)

Kononku SVEN 2.0 STREAM Mega
R (1), Kommieke mab. aBTOMATH3HP.
"Neramu  MmammH-niepenaun” (1),
JlaGopaTtopHsblii cTon ¢ smukamu (7),
[Tpoektop Mymbprumenuitaeiii Hitachi
CP- RX93 (1), DxpaH HacTEHHBIH
pysonnsiit 200x200 cwm (1), Kommekr
yueOHoit mebenu (1)

Microsoft Windows
Enterprise, CnpaBouHas
paBoOBast crucrema
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Areatr Dr.Web,
Komriekt T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
AJil pCHICHUSS OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHHA JUCLHUIUIMHBI) ®OHJ OIEHOYHbBIX

CPEJICTB

Kpurepun onieHuBaHMs HHAUKATOPOB TOCTHXKEHUS KOMITETEHIIMI HAIIpaBlIeHbI HA:
- YCBOCHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO

paboueii mporpammoii;

- YMCHHUC wH3JIaraTb MaTcpual (‘-IGTKOCTB, TpPaMOTHOCTb HM3JIOKCHUA MaTepuajlia, TOYHOCTb H
IMOJIHOTA BOCIIPOMU3BCACHUS y‘-IC6HOl“0 MaTCpI/IaJ'Ia);
- YMCHHUC IPUMCHATH TCOPETUUCCKHUE 3HAHUA IIPU PCIICHHUU IMPAKTUICCKUX Sa)IaHHﬁ.
IMxana OLICHUBAHUA IIPCACTABIICHA HUXKC.

YpoBeHb
c(OpPMHPOBAHHOCTH [Mkana
Kpurepun onennBanus
JJIEMEHTOB OLICHUBAaHHUS
KOMIIETCHIIUU
IToporosslii OOyuaronuiicss WMeeT 3HaHWA OCHOBHOIO MaTepualia,| yAoBIeT-
YPOBEHBb IIPOSABIIIET YMEHHUE JIOTUYHO €ro H3Jlararb, HO MOJKET| BOPHUTEIBHO
JOIyCKaTb ~ HETOYHOCTM B U3JIOKCHUM  MaTrepuaia,
HE/I0CTaTOYHO IPaBUIIbHBIE (POPMYIUPOBKHU, UCIIBITHIBAET




3aTPYAHCHU S B BBIIIOJITHCHUH IMTPAKTUYCCKUX Sa,Z[aHI/If/'I.

[IpoxBunyteiii  [OOyuarommiicss TBEpAO 3HAET NPOTPaMMHBIA MaTepHai,| XOpOIIOo

YPOBEHb U3JIaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, IPABUIIBHO
IIPUMEHSET TEOPETUYECKUE TIOJOKEHUS IIPU  PEIICHUU
MPAKTUYECKUX BOIPOCOB W 3aj]ad, BIAJEET HEOOXOAWMBIMU
HAaBBIKaMU U IPUEMaMU UX BBIIOIHECHHUS

Bricokuii ypoBenp [OOyuarommuiicsi riryOOKO W TNPOYHO YCBOWJ MPOTPAMMHBIM|  OTIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIAeT UCYEPIIBIBAIOIINE OTBETHI HA IIOCTABJICHHBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCSA TEOpHUS C IPAKTUKOW, IPU ITOM
oOyJaroImuiicss He  3aTpyAHAETCS C  OTBETOM  IIpH
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIIpaBiIseTCsl  C
3aJlayaMy, BONPOCAMHM M JPYTMMHU BUJAMU IIPUMEHEHUS
3HaHUH, TOKa3bIBa€T 3HAKOMCTBO C MOHOrpaduyeckoi
JUTEpPaTypo, NEPUOJNYECKHUMM W3JAHUSIMH, IIPABUIIBHO
O00OCHOBBIBACT NPUHATHIE pEIIECHHUs, CBOOOJHO BIIAACET
Pa3HOCTOPOHHMMM  HAaBBIKAMM, IIPUEMAMHU  BBINOJHEHUS
IIPAKTUYECKUX paboOT

7.1. Tekymiuii KOHTPOJIb YCIIEBAEMOCTHU

Texymuii KOHTpOJIb YCHEBAEMOCTU OOecreuuBaeT OLCHHMBAHHE XO0/la OCBOEHUS JUCIUILIMHBI
(MozyJIsl) U MPOU3BOAMUTCS C IPUMEHEHUEM TEXHOJIOIMU PEHTHUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AMCHMUIUIMHBL. [lOpSAOK COCTaBIEHMS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEJEHHUs HpPOLENypbl OLEHUBAHHUA BUAOB JIEATEIBHOCTH  OOydaroIuxcs,
HAlpaBJIEHHBIX Ha OCBOCHHE 3HAHWUN, YMEHHH, HaBBIKOB W/ WM ONbITA JESATENBHOCTH, IO
HaKOIUTEJIbHOW cucTeMe B OamiaX ycTaHaBiMBaeTcsl nojoxeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»

7.2. IlpomexyTouHast aTTecTalus 00y4arouxcs
[TpomexyTouHast arTecTalusi o0yJyaroUIMXcs HallpaBJIeHa Ha OIICHUBAHHUE Pe3yJbTaTOB OOy4EHHUS
10 JUCUUIUIMHE (MOYJII0) U IPOBOJUTCS C UCIIOJIB30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHWi U3 ©0a3bl (OHAA OIEHOYHBIX CPEACTB IO
00pa3oBaTeNbHOI MporpamMmme.

bunet Ne O
1. Knaccudpukauma mobuabHbix poboTos
2. CepBOnpunBOAbI B MEXATPOHHbIX YCTPOMCTBAX

3. CTpyKTypa MMUKPOKOHTpOAIEPa

Mpumepbl TECTOBbIX 3a4aHNM
Bonpoc 1
OWwKMBKM CNYTHMKOBOM HAaBUTALMM CBA3AHHbIE C U3MEHeHMeM OpbuT CNYTHMKOB Ha3blBaKOTCA:
Ownbkm apemepus,
OWNBKM NO3NLMOHUPOBAHUA

OwWwmnbKM 3BosOLUUN




OWNBKM CUHTYNAPHOCTH
Bonpoc 2

NoHocdepHan 3aaeprKa cuctembl GNSS MmoxKeT AaTb OWMBKY B onpeaeneHUmM MecTono0KeHus
becnnnoTHoro asTomobunsa:

Bonpoc 3

Ha pucyHKe npeacTaBieH NPUHLMN paboTbl

KnHematunueckoro pexkuma GNSS
KnHeTtnyeckoro pexxmma GNSS
MoTeHumanbHoro pexknuma GNSS
[eocTtaymoHapHoro pexmnma GNSS
Bonpoc 4

BusyanbHaa ogomeTpua 370 -

MeToZ OLEHKM ABUNKEHMUSA TPAHCMOPTHOrO CPEeACTBA C MOMOLLH0 aHAN3a BXOAHbIX AaHHbIX C OLHOW UK
HECKO/IbKUX Kamep

MeToA, OLUEeHKN ABUMKEHMA TPAHCMOPTHOIO CPEACTBA C MOMOLLbIO aHaNM3a BXOAHbIX
AaHHbIX GPS NnpYeMHM1Ka U MHepLmMaibHOW HaBUTaLMOHHOM CUCTEMbI

MeToZ OLEHKM ABUNKEHMUSA TPAHCMOPTHOrO CPEeACTBA C MOMOLLI0 aHANN3a BXOAHbIX AaHHbIX C Pagapos U
nvaapos

MeToz, oueHKM ABUKEHUA TPAHCNOPTHOrO CPeaCcTBa NoCpeAcTBOM Angapa u HD-kapt
Bonpoc 5

MWHUMM3ALMA NOTPELLIHOCTEN KONECHON O40METPUM OCYLLLECTBAAETCA C MOMOLLbIO:
Bcemu nepeuncieHHbIMU cnocobamm

BcnomoraTenbHbIX KONec U npuLena ¢ SHKoAepamm

Mpuuena c aHKoZepamum

CucTeMaTmMyeckomn KannbpoBKM

Bonpoc 6

TUNUYHBIN MOAYNb UHEPLMANbHAA HAaBUTALLMOHHAA CUCTEMbI COCTOMUT:

M3 Tpex 4ONONHUTENbHbIX AATYMKOB, Pa3MELLEHHbIX Ha TPEX OPTOrOHA/IbHbIX OCAX

M3 yeTbipex AOMNONHUTENIbHbBIX 4AaTYMKOB, PAa3MELLEHHbIX HA TPEX OPTOrOHA/IbHbIX OCAX



M3 yeTblpex 4OMNONHUTENbHbIX AAaTYMKOB, Pa3MeLLeHHbIX Ha ABYX OPTOrOHaIbHbIX OCAX

M3 aBYX AONONHUTENbHbBIX AAaTYMKOB, Pa3MELLEHHbIX Ha ABYX OPTOrOHa/IbHbIX OCAX

Bonpoc 7

HalianTte npaBuibHOE yTBEPKAEHME:

JNInpap no npuHLMNYy AeNCTBMA aHANOTUYEH pasapy, HO BMECTO PaAMOBOIH UCMO/b3YET Ia3epHbIe y4n

JInaapbl UCNOb3YIOT PaAMOBOJIHbI, HTOBbI ONpeaeMTb PacCTOAHNE 40 O6BEKTOB Y TPAEKTOPUIO UX
OBUXKEHUA

JNlnpap — ycTpoincTeo onpegensioLLee NosoKeHne 6ecnMnoTHMKa Ha KapTe BM/IOTb 10 €ro KoopAuHaT
JNnaap Hy»KeH 4To6bl pa3nnyaTh LBeTa cBeTodopa, pacno3HaBaTb AOPOKHbIE 3HAKKU, PA3METKY U Nt0Ael
Bonpoc 8

CKONbKO B aBTOHOMHbIX aBTOMOOUAAX MOKET HbITb YpOBHel HecnmaoTHoOCTU:

6

5

4

3

Bonpoc 9

Kak pacwudposbiBaeTtca abbpesnatypa ROS?

OnepaumoHHana cuctema ana poboTos

Pob6oTtusnposaHHan obcayKmeatowan cucrema

Cuctema Ana NOBTOPHOTO CTapTa npoueccopa

MpepocTaBneHne cny*Kbbl MMeH

Bonpoc 10

[na noKanmsaumm MosKHO UCNo/ib30BaThb cBA3KY GPS/IMU. [na o6beamMHeHUs NpeumyLLecTs AB8YyX
CeHCopoB 06bIYHO UCMO/b3YIOT:

®dunbtp KanmaHa
KapTy gmcnapaHTHOCTM
®dunbTp YacTUL,

CBEPTOYHYO HEMPOHHYIO CETb

[TepeueHs BOMPOCOB I MPOBEIEHUS IPOMEKYTOUHOM aTTECTALIUU

1. Kakne ocHOBHBIE JaTUMKU U CEHCOPBI IPUMEHSAIOTCS B ABTOHOMHBIX HAa3€MHBIX
TPAHCIIOPTHBIX CPENCTBAX?

2. UYro takoe HD-kapThl, 17151 4eT0 ¥ KaK OHU CO3/Iat0TCSI



10.

11.

12.

13.

14.

15.

16.

17.

UYro takoe CAN-1mmHa 1 mpuHIAI e padoThHI?

Uro Takoe INS u s gero Heobxonuma e€ narerparus ¢ cucreMoit GNSS B aBTOHOMHBIX
Ha3eMHBIX TPAHCIIOPTHBIX CpecTBaX?

Ot 4ero u Kakue BO3HUKAIOT MIOTPEITHOCTH MPH JIOKATN3AIMN aBTOHOMHBIX HAa3€MHBIX
TPAHCIIOPTHBIX CPEJCTB IIPU UCII0JIb30BaHNUU cucTeMbl GNSS?

HYTI/I " CPCACTBA NOBBIICHUS TOYHOCTHU JIOKAJIU3AlIUN aBTOHOMHBIX HA3CMHbBIX
TPAHCIIOPTHBIX CPEACTB

Jlokanu3anus aBTOHOMHBIX Ha3€MHbIX TPAHCIIOPTHBIX CPEJICTB C OMOIIbI0 auaapa u HD-
KapT

OcCHOBHBIC AJITOPUTMBI I MapuIpyTu3allvii aBTOHOMHBIX HAa3€MHBIX TPAHCIIOPTHBIX
CpCaACTB

YcTpolcTBO KBaAPOKIITEPA

Kaxkue naTunku ucnosb3yrorcst Ha 6opTy BITJIA?

Apxutekrypa cucremsl BIIJIA

[TonerHpiit kouTposiep BIIJIA

Yro takoe FPV 1 kakue TeEXHUUECKUE CPe/ICTBA UCIIONB3YIOTCS ISl €€ pean3aliu
VYerpoiictBo BITJIA camornerHoro tumna

TpeboBanus k apronunoty auas BITJTA

Kakue ocHOBHbBIE JaTYMKU U CEHCOPHI puMeHstoTcs Ha BITJIA?

Kondurypauus annaparypsl 11 ynpasieHust bITJIA



