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1. IHHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamMma AMCHUMIUIMHBI COCTaBJIeHAa Ha OCHOBe yueOHoro ruiana 44.03.05
[Tenarornyeckoe obpazoBanue mo npodmiaMm: «Marematuka», «®Pusuka» 2022 roga Hauana
MOJTOTOBKH.

IIpu peanmuzaumm 00pa3oBaTENbHON MPOrpaMMbl YHHBEPCHTET BIpPABE IPHUMEHSTh
JMCTaHIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

2. IHEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 11O
JUCIHUIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMU PE3YJIbTATAMU
OCBOEHUS OBPA30OBATEJIBHOM ITPOI'PAMMBI

2.1, Heau qucCUMNJINHBI

Henpto u3ydeHus: AUCHUIUIMHBI «TeXHUYECKOE KOHCTPYUPOBAHHE U POOOTOTEXHHUKAY
sBIsieTCs (POPMHUpPOBAHUE Y CTYINCHTOB KOMIICTCHIIMA, HEOOXOJMMBIX ISl OCYIICCTBIICHUS
NpoPECCUOHAIBHON ~ JICSITEIBHOCTA  O0JIaCTH  NPUMEHEHHUS  JIOCTHKEHUH  COBPEMEHHOMU
o0pa3oBaTenbHO pOOOTOTEXHUKH B OyayIIei Mmegarornyeckou aesiTeIbHOCTH.

2.2. 3aga4y JHCHUILIMHEI

e O3HaKOMHTBH O0YYAIOIIUXCS C BO3SMOKHOCTSIMA COBPEMEHHOM 00pa30BaTeIbHOM
POOOTOTEXHHKH.

e  ®DopMHPOBATH HABBIKU PAOOTHI C POOOTOTEXHHUECKUMH KOHCTPYKTOPAMH JIJIst
NPaKTUYECKOTO BOIUIOMICHUS TEOPETHUECKUX 3HAHUH 10 MaTeMaTuke, PU3MKeE,
uH(pOpMaTUKE.

e  ®opMHPOBATH HABBIKK NMPO(PECCHOHATBHOTO IMOAX0/1a K PEIICHHIO TEXHUYECKH CII0KHBIX
npooJieM.

2.3. 3nanus U ymeHus ody4aromerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS
JAMCIUTITHHBI

Koanbl
B pe3yabrare uzyuenust tucuuiimHbl « TexHnyeckoe KOHCTPYHPOBaHUe U P
OpPMHPYEMbIX
POOOTOTEXHUKA» CTYAEHT J0/IKEH 00/1a1aTh CJIeTyHOIIUMHA KOMIIeTeHIUAMM: PMAPY .
KOMIIeTeH il
IIpodeccnonabHbIEe KOMIIETEHIIUH IK-1

CriocobeH ocBauBaTh U UCIOJIb30BaTh TEOPETHUECKUE 3HaHUs U npakTHueckue | [1K-1
YMEHHMSI U HaBbIKU B IPEIMETHON 00JaCTH MPH pELICHUN

npodeccnoHaIbHBIX
3a/1a4
NHauKaTopbl 10CTHKEHUST KOMIIETEeH Uil
Konn HanmeHnoBanne nHaMKaTopa JOCTUKEHUSI YHUBEPCATbHON
HaWMEHOBAHHE KOMIIETEHIIUU
YHUBEPCAIbHOU
KOMIIETEHIIUU
K-1 [IK-1.1. 3HaeT CTpyKTypy, COCTaB U TUAAKTUYECKHUE €TNHUIIBI
peAMETHOM 001acTH (MPEnoaBaeMoro MpeIMeTa).
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Crniocoben [TK-1.2. YMeer ocymiecTBIATh 0TOOp yueOHOTO CONEePIKAHUS IS €T0

POEKTHpOBATh 1 | PCAIM3AIHMH B PA3IHIHBIX (hOPMax OOYUCHHS B COOTBETCTBHH C
tpeboBanusimu ®I'OC OO.

pean30BhIBATh

IIK-1.3. [IemoHCcTpHpyeT yMeHHE pa3padaTbiBaTh pa3IudHble (HOPMBI
BOCTITATEIIbHBIC .

y4eOHBIX 3aHATHI, TPUMEHSATH METO/IbI, TPUEMBI U TEXHOJIOTHH O0YICHUSsI,
IPOTPaMMBI,

B TOM 4HCJIC I/IH(I)OpMaLII/IOHHbIG.
HaIllpaBJICHHBIC Ha

pa3BUTHE
TBOPUYECKHUX
CII0COOHOCTEH u
CaMOCTOSATEIHLHOCTH
oOyyaromxcs,
dbopMupoBanue
TOJIEPAHTHOCTU U
HaBBIKOB
ITOBEICHHUS B
U3MEHAIoIeHCS
MOJIMKYJIbTYPHOU
cpene

IIpu npoBeneHuM ydeOHBIX 3aHATHH MO yueOHOM aucuuiuinHe «TexHuyeckoe
KOHCTPYUPOBaHHE U POOOTOTEXHUKA» pa3BUTHE y 00yUarOIIHUXCsl HAaBBIKOB KOMaH/IHOM paboTHl,
MEXJIMYHOCTHOW KOMMYHUKAIMM, HMPUHATHS PpEIIeHUH, JUIEPCKUX KadyecTB oOecredrBaeTCs
OopraHu3aneil NpOeKTHOH paboThl B MajbIX IpyINIax € MOCIEAYIOUIEH 3alIUTON TI'OTOBBIX
IPOEKTOB B (hopMe COPEeBHOBAHHMI MEXITy KOMaHAaMH., COACp)KaHuEe KOTOPHIX pa3paboTaHO HA
OCHOBE pE€3yJbTaTOB HAy4YHBIX MCCIEAOBAHUN, INPOBOJUMBIX YHHUBEPCUTETOM, C YYETOM
pekomeHanuii oprkomurera yemnuonaroB WorldSkills Russia, pernoHaibHBIX 0COOCHHOCTEH
npoheccuoHaNbHOM e TeIbHOCTH BBIITYCKHUKOB M MOTpeOHOCTEN padoTonareneil.

3. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

Hucuumumza OT/.B.01 «TexHuueckoe KOHCTpYUpOBaHHE U pOOOTOTEXHHKA» BXOIHUT B
pazznen «PT]J] Paxynsratusey OOII no Hampasnenuto noaroroBku 44.03.05 «Ilegarornueckoe
oOpa3oBaHUEY.

[Iporpamma Kypca mpennonaraeT HaJIW4YHe y CTYACHTOB 3HAHWH, YMEHHIA, HaBBIKOB,
chOPMHpPOBaHHBIX B  Tmpomecce  u3ydeHws  aucuuruimH:  «[IporpammupoBanuey,
«H(OopMaIIHOHHBIE TEXHOIOTUN.

3HaHUs, YMEHUS M MPAKTHUYECKHE HABBIKH, MPUOOPETCHHBIE CTYACHTAMH B PE3YJbTaTe
U3y4eHHs] JUCLUUIUIMHBL, MOTYT UCIOJb30BAaThCS MPH MNPOXOXKICHUU MPOU3BOJCTBEHHON
NPaKTUKHU, B abHEHIIEH MeJarorn4ecKoi 1esTebHOCTH.




4. CTPYKTYPA U COAEP/KAHUE JUCIUIIJIMHBI

Ounas gopma o0yueHus
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Temal. UcTopust pOOOTOTEXHUKH H 7 8
1. | maTdhopmMbl COBpEMEHHOM 2 2 4
POOOTOTEXHUKH.
Tema 2. PaGoTa ¢ HECKOIbKUMU 7 8
2. | CBETOIMOIaMU U OCHOBBI PaOOTHI C 2 2 4
OecraeqyHON MaKeTHOM muaTon
3 Tema 3. PaGota ¢ 0OBIYHBIM MOTOPOM 7 4 ) )
" | uepe3 apaiiBep MOTOpa
Tema 4. Pabota ¢ ceppomoTopom. Pabora | 7 8
4| ¢ marossmM MOTOPOM 4 4
5. | Tema 5. PaGoTa co cABUTOBBEIM 7 4 2 2
perucTpomMm
6 Tema 6. CriocoObI OCyIIIeCTBICHUS CBSI3U | 7 8 ) ) 4
" | UckpalS u kommbroTepa
7 Tema 7. JIBnxymascs iatdopma Ha 7 8 4 4
" | ocuose MckpalS
8. | Tema 8.0cHoBbI LabVIEW. 8 8 2 2 4
9. | Tema 9.0cHoBBI paboTsl ¢ myRIO 8 8 2 2 4
Tema 10. YnpaBieHue nBuratesieM. 8 | 12
10. 2 4 6
JBr>xeHue
11 Tewma 11. JIBWKEeHHS 110 TIOKA3aHUSIM 8 8 ) 5 4
'| rupockomna. JIBHXKEHHE 110 JTUHUU
Tema 12. YnpaBienue MOOHIEHBIM 8 8
12.| pobotom ¢ quddepeHTIaTHLHBIM 2 2 4
TIPUBOJIOM
13 Tema 13. YnpaBieHne MaHUITYISATOPOM 8 4 9 9
'| nns 3axBara 00OBEKTOB




14.| Tema 14. OcHOBBI MaIIMHHOTO 3pEHUS 8 | 12 2 4 6

15 [IpomexyTouHas aTTecTanus - 3a4ET 2

Hroro 108 18 36 |54
18 36 |54

4.1, Conepxanue THCHMILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Jlexnun
Tema 1. IlnaTrdpopMbl coBpeMeHHOI POOOTOTEXHUKH.

[Tnatdopma MckpalS u Espruino IDE. Co3nanue ckerueid. [Ipumepsl pabouux Moynien.
Tema 2. PazBuTne o0pa3zoBaTe/ibHOI po6oTOoTeXHUKHU B Poccuu.

Pa3BuTtHe poOOTOTEXHUKH B YCIOBHSX peanu3auuu HaluoHanbHONW TEXHOJIOTMYECKOM
VMHULIUATHUBBI.

Tema 3. Bo3amoxxnoctu cumyasitopa Tinkercad nuisi paspadoruuxa Arduino.

Omnwucanue natepgeiica THHKEPKA B peKUME pEAaKTUPOBAHUS.

Tema 4. PaGoTa ¢ ceppoMOTOpPOM.

Pabora ¢ miaroseiM mMotopom. Coznanue Manumyiasitopa. OCHOBBI 0€30MaCHOCTU TpPHU

paboTe ¢ CepBOIPUBOIOM.
Tema 5. PaGoTa co CABUTOBBIM PErHCTPOM.

PaGora c BeiBogOM HH(MOpManuu: cemucerMmenTHeie skpansl, LCD, TFT.
Tema 6. IloaroroBka cuensl B cumyasarope CoppeliaSim.

Coznanue moaenu podota B CAIIP. Co3nanue Moieny MoJMIoHa U UTPOBBIX 3JIEMEHTOB B
CATIP. Oxcnopt Mozenu podora B popmat URDF. UMnopt moaenu po6ora URDF B cumynstop.
HWmnopTt Monenu noiauroHa u UurpoBbix ameMeHToB B CAIIP. Yka3zanue cBOWMCTB U MapamMeTpoB
BCEX 0OBEKTOB B CUMYIISATOPE.

Tema 5. [loaroroBka v nNpoBeJeHNEe TUCTAHIUOHHBIX COPEBHOBAHUI 10 POOOTOTEXHHKE.

PazpaboTka mpaBuiI COpPEBHOBAHWMM Ui  JUCTAHIMOHHBIX COPEBHOBAaHHM 10O
pobororexHuke. Pa3paborka nambopaa A JUCTaHIMOHHBIX COpeBHOBaHUM. OpraHuzanus
TPAHCIISIUU COPEBHOBAHUM.

Tema 8. OcnoBbl LabVIEW

bazoBbie aneMeHThI: OKHO mpoekTa, VI, nuiesas nanenb, O0Jok-auarpamMma. [10ToKOBBII
OPUHLNI JaHHBIX, TUIbl JaHHBIX. MeToapl OTIaAKW M Moucka omuoOok. I[IporpamMmHbie
cTpykTypbl B LabVIEW. V3nb1 cBoiicTB. CTpyKTyphbl aHHBIX, MacCUBBl, (PYHKIUU PAOOTHI C
MacCHBaMHU, KJIACTEPHI, ONPEAEINTENN TUIIa. MOyIbHOCTH B IporpamMmmupoBanuu. [lepemenHnsie,
ouepenu. [IporpammupoBaHue NoCae10BaTENBHOCTEN, KOHEUHBIN aBTOMAT.

JlaGopaTopHbie padoThI
Jlaboparopnas padora 1:
Tewma 1. [IoHsATHE O KOHEYHBIX aBTOMATAaX.
HeoOxonumMo cobpaTh KOHEUHBIH aBTOMAT, KOTOPBI pean3yeT cleaAyrolue 1eHCTBUS:
e uunmanuzanus. Maunuanusupyercs Mmaccus U3 Bocbmu OyneBbIX HHIMKATOPOB.
e Brmonnenue. Bemmonusercs rupisHaa ot 0-oro snemMeHnTa K 7-oMy (mepes BKIIOYSHHEM
CJIEIYIOILETO JIEMEHTA, BBIKJIFOYAETCS IPEABIIYILNN).



Y4eOHbIe LeaH:
e CodopmupoBarh y 00yJaromuxcs IPeCTaBICHNE O KOHEUYHBIX aBTOMATaXx.
e O3HaKOMHTb C COBPEMEHHBIMU pOOOTOTEXHHUECKUMH HAOOpaMHU.
e PaccMmoTpeTh nmpakTHUECKUE 3a/1a41, KOTOPbIE MOTYT OBITh PEIIEHBI C TOMOIIBIO
POOOTOTEXHUKH.

JlabopaTopnas paGora 2:
Tewma 2. BBenenue B rpadguieckuii 36K mporpaMmmupoBanus G.

Coznanne BupryanbHoro mHcTpyMeHTta VI B LabVIEW. Co3manume 6a30Boro Koja,
WUTIOCTPUPYIOIIETO  HEKOTOpble  CBOWMCTBA IPOrpaMMHUPOBAaHUS [OTOKA  JaHHBIX  JIJIS
Oo3HaKoMmJIeHHsI ¢ Tpadudeckoil cpemori paspadotku LabVIEW. Coznmanue mnpocrtoro VI,
KOHBEPTUPYIOIIETO TeMIeparypy 1o mikaine @apenreiita B Temneparypy no mkaie Llenbcus.
Y4eOHble mean:

e CdopMupoBarh y 00y4aronuxcs IpeacTaBiIeHue 0 rpaQUuecKux S3bIKax

MpOrpaMMHUPOBAHUS.

e (O3HaKOMHTbH C COBPEMEHHBIMH CPEICTBAMU Pa3pabOTKH.

L4 PaCCMOTpCTI) IMMPAKTUYCCKUC 3a]a4r CO3JaHUsA KJIMMaTHYIECKOM CTaHIINH.

JlabopaTropnas padora 3:
Tewma 3. Pabota c ma610HaMu IPOEKTOB.
HccnenoBanue BUpTyasibHOro uHcTpymeHnTa Main.vi. Co3nanue NI MyRIO npoekra u3
nrabJioHa.
Y4eOHble meu:
e CdopMupoBath y 00yJaronuxcs npeacTaBieHue o Onbmorexax u QyHKIUAX.
e  O3HaKOMHTH ¢ OMOTMOTEKOM (DYHKIIHIA AJ11 KOHKPETHOTO MUKPOKOHTpOJIIEpa.
e PaccmoTpeTs mpakTHUECKHE 33/1a9l WHTETPALMU MUKPOKOHTPOJIJIEpA B CYIIECTBYIOMIYIO
cucTeMy

JlabopaTopnas padora 4:
Tema 4. Pazpabotka ycrpoiicta ¢ yuérom OC peaabHOro BpeMeHH.

Cozpanne Koma peallbHOTO BpEMEHM Il ucnoiaHeHus Ha ycrtpoictBe NI myRIO.
Hanucanue BUpTyanbHOI0 MHCTPYMEHTA I UCCIIEJOBAaHMSI BCTPOSHHBIX (DYHKIUI yCTPONUCTBA,
¢ nomotelo mabdnona npoexkra NI myRIO. Vcnons3oBanue npuiokeHneM KHOIKU U BCTPOEHHBIX
CBETOJINOMIOB.

YueOHble Heu:
e CdopmupoBaTh y 00ydaromuxcs npeacTaBieHne 00 OnepaoHHbIX CUCTEMaX
peaIbHOTO BPEMEHU.
e O3HaKOMHTB C COBPEMEHHBIMU cpesicTBaMU pa3padboTku aist OC peasbHOro BpeMEHH.
e PaccMmoTpeTh npakTHUECKUE 3a/1a4M CO3/1aHus 00paboTuMKa KOMaH/ B peKUME
peaNbHOrO BPEMEHH.

JlabopaTopnas pabora 5:
Tema 5. 3HaKOMCTBO € yCTPOMCTBOM IMPOrPaMMUPYEMBIX JIOTUYECKUX UHTETPATbHBIX CXEM.
Uccnenosanune NI myRIO ITJIMC.



YyeOHble HeIN:

CdopmupoBats y o0ydarommxcs npeacraBieHue o pabore FPGA
O3HaKOMHTB C COBPEMEHHBIMH cpesicTBaMu pa3padboTku aist FPGA.

PaccMoTpeTs pakTHUeCKHe 3aa91 YCKOPEHUsST 00pabOTKH KOMaH/I ¢ UCTIOIh30BAHUEM
FPGA.

JlabopaTopnasi paGora 6:

Tema 6. 3HaKOMCTBO C Pa3JIMIHbIMU crnocodamMu PEryaiupoBaHuA ,Z[BI/IFaTCJIeﬁ IIOCTOAHHOI'O TOKa

Pa6ora ¢ DC-moTOpOoM, BpaiieHne B 00€ CTOPOHBI.

YyeOHunbie HeIu:

Cdopmuposats y oOyuaromuxcs npeacrapieHue o padore LHNM.

O3HaKOMHUTH C COBPCMCHHBIMU THUIIAMU MOTOPOB, UCIIOJIL3YCMbIX B p06OTOTeXHI/I‘-IeCKOM
TBOpPYECTBE.

PaccMoOTpeTh MPakTHYECKUE 3aa4M YIPABICHHUS BPAIICHUEM C TIOMOIIBIO ITUPOTHO-
PIMHy.]'IBCHOﬁ MOAYJIALIUUA.

Jlaboparopnas pabora 7:
Tema 7. 3HaKOMCTBO ¢ MEXaHM3MaMH OTCJIEKUBAHUS CKOPOCTH U MOJIOKEHUS poOoTa

I/IsyquI/Ie IIpUHIOMUIIA pa6OTLI OIITUYCCKOI'0 JSHKOACpa HYTéM Bpalll€HUs KOJICCa,

06Hy.]'IeHI/Ie 3Ha4YCHUH Ha OHKOACPC.

YueOHBIE HEJH:

CdopmupoBath y o0yuaromuxcs npeacTapieHue 0 paboTe ONTUYECKUX IKOJEPOB.
O3HaKOMUTH C COBPEMEHHBIMH THIIAMHU YHKOJIEPOB, UCIIOJIb3YEMbBIX B
pOOOTOTEXHHUUECKOM TBOPUECTBE.

Paccmotpets mpakTuueckue 3a1aun pacyéra nponaEHHOTO MyTH C TTOMOIIIBIO
ONTUYECKOTO 3HKOJEPA.

JlabopaTopnas padora 8:
Tema 8 Bpaienue moropa myTéM noJjauu Ha HEro curHana. CunTeIBaHUE 3HAUYEHUS DHKOJEpA.

I/ISY‘IGHI/IG IIpUHIKIIa pa6OTI>I OINTHUYCCKOI'0 JSHKOJACpa Bpall€CHHEM KOJIECa, 3aIllnCb

3HAYECHUH C O9HKOACPA B MACCUB JaHHBIX.

YyeOubie HeIu:

CdopmupoBaTh y o0yuaromuxcs npeacTapieHue 00 yIpaBlIeHUH CKOPOCTHIO MOTOPOB.
O3HaKOMUTH ¢ popMysIaMu pacdéTa CKOPOCTH MO MOKa3aHUSAM SHKOJIEpa.

PaccmotpeTs mpakTHueckue 3a1aun yIpaBIeHHs] MOTOPOM Ha OCHOBAHUHM MOKa3aHUN
SHKO/Epa.

Jlaboparopnasi padora 9:
Tema 8. M3yuenue 6moka CpaBHenus. Hanmucanue Toruku BO3BpaIieHus Kojeca Mo 3HAaYeHUI0

9HKOZACpA.

3al[aHI/IC BCPXHUX U HUKHUX JIMMUTOB 3HAYCHUN OJIOKa JaHHBIX. CnocoOsl or PAHUYUCHUA

YaCTOThI BpalliICHUA I10 MMOJIy4YaCMbIM JTaHHBIM C 9HKOACpPA.



Y4eOHbIe LeaH:
e CodopmupoBarh y 00yJaromuxcs NpeACTaBICHNE O HIKHEM U BEpXHEM IIpesiene
3aJaHHBIX TTAPaMETPOB
e O3HaKOMHTbH C JIOTUKOH pabOThl BCTPOCHHBIX OJIOKOB JaHHBIX.
e PaccMmoTpeTh nmpakTHUECKUE 3a/1a41 YIIPAaBICHUSI MOTOPOM Ha OCHOBAHUU MTOKa3aHUI
JHKOZEPA.

JlaGoparopnas padora 10:
Tema 10. BoicunThiBaHUE U3MEHEHUS MPONUJEHHOIO IMYyTHU KOJIECOM MEXIY TEKYIIEH U
NpEbIAYIIEH UTEpALTUEH.
PaGora ¢ nuHamMuyeckuMu MaccuBaMu JaHHBIX. [loncy€r mpoiiieHHOTO paccTOsSHUS Ha
OCHOBAHUU MOJIYYCHHBIX JIAaHHBIX C HKOJIEpa.
Y4eOHble nean:
e CdopMupoBath y 00yJaronuxcs IpeacTaBIeHUEe O €IUHUIAX U3MEPEHHUSI.
e (O3HAKOMHTH C JOTHKOM MepeBo/ia eANHHULI, TOTy4aeMbIX ¢ SHKozepa B cuctemy CU.
e PaccMOTpeTh MPaKTUYECKUE 33/1a4U YIIPABICHUS MOTOPOM Ha OCHOBAaHUH MOKA3aHUM
SHKOEpa.

JlaGoparopnas padora 11:
Tewma 11. Onpenenenue n3MeHEHUs MPOLIEIUIETO BPEMEHN MEXKIY TEKYILEH U MpeAblIyIen
uTepanuei.
Pabora ¢ Taiimepamu. CHsITHE TIOKa3aHUN C SHKOJIEPOB.
YueOHbIe nean:
e CdopMupoBath y 00yJaronuxcs IpeacTaBIeHUEe O eAUHUIAX U3MEPEHHUSL.
e (O3HAKOMUTH C JIOTUKOH 3alUCU U XPAHCHHS 3HAYCHUHN B TAMSATH.
e PaccMOTpeTh MpakTHYECKUE 3a/1a4M YIIPaBIECHUS MOTOPOM Ha OCHOBAHHH IMOKa3aHUN
SHKOJIEPA.

JlabopaTopnasi paGora 12:
Tema 12. Pacuér Tekytieit ckopocTu kKoneca mo popmyiie.
®dopmynsl onpeaenenus paccrosiHus. KanuGposka Moayseit 00paboTKH pacCTOSHUA.
Y4eOHble Hean:
o CdopMupoBaTh y 00yJaronuxcs IpeaCcTaBIeHUe O eAUHUIAX U3MEPEHHUS.
e (O3HAKOMUTH C JIOTUKOH 3alUCH U XPAHCHHS 3HAYCHUHN B TAMSATH.
e PaccMoTpeTh MpakTUYECKHUE 33/1a4d YIIPABICHUS MOTOPOM Ha OCHOBAaHUHM MOKa3aHU
DHKOZEPA.

JlaGoparopunas padora 13:

Tema 13. Co3ganue IUKIIOB.

Wzyuenue ctpykrypsl Master&Slave. Co3nanue mukios: Lk, rie onpammBaercs TOIbKO
sHkojep. Llukna, rae mogaroTcs curHasibl Ha BpanieHue Mmotopa. Lluki, rae paccunteiBaeTcs
CKOpocTh Koneca. [{uki, rie Oyaer mpornucaHa OCHOBHAS JIOTHKA (KOHEYHBIA aBTOMAT).



YyeOHble LeIn:
e CdopmupoBaTs y 00ydaroImuxcs MPeACTaBICHIUE O HE3aBUCHMOM BBITIOJITHCHUH ITHKJIOB
B PEKHME PEATbHOT'O BPEMEHH.
e (O3HAKOMUTH C JIOTUKOH Nepe/layd NapaMeTpoOB U3 OJJHOTO IIUKJIA B JPYTOM.
e PaccMOTpeTh MpakTUYECKUE 3a/1a4Ml YIIPaBICHUS MOTOPOM HAa OCHOBaHUH MOKA3aHUM
SHKOJIEPA.

JlaGoparopHasi pabora 14:
Tema 14. U3yuuts npuniun padotsl PID — perymstopa.
dopMupoBaHKE YIpaBIAOMWNUX cUrHaioB. [loanep:xanue 3a1aHHOrO 3HaYEHUS BEJIMUNHBI.
Y4yeOnble nean:
e CdopMupoBarh y 00y4aronuxcs npeacTaBieHue o paboTe NponopIHuOHaIbHO-
UHTETpaIbHO-IU (D PEepeHITUPYIOIIETO PETrysITOpa.
e O3HaKOMHTH C JIOTUKOW PabOTHI yCTPOICTB ¢ 0OpAaTHOM CBS3BIO.
e PaccMoTpeTh npakTHdecKue 3a1auu ucnoisp3oBanus [IW/[-perymnsatopos B
pOOOTOTEXHHKE.

JlaGoparopHas pabora 15:
Tema 15. Pacmmpennbie BO3MOXHOCTH Hcnionab3oBaHus PID — perynstopos.

Pacmmpenue Bo3zmoxkHoctet pabotel ¢ PID — perynsitopom, rae Bxoa B PID — perynsarop
«Setpoint» OyIeT CKOPOCThIO, K KOTOPOH HE0OXOIUMO CTPEeMUThCA KoJecy, «Process Variabley -
TEKyIas CKOpPOCTh KoJieca, Mojada ¢ MOMOIIbIO JIOKAJbHOW TEePeMEHHOW 3HAYEHUSI C BBIXOZA
«Output» na lIIUM (PWM).

Y4eOHble Hmean:
¢ CdopMupoBath y 00y4aronuxcs mpeacTaBieHue o paboTe MponopIHoHaTbHO-
UHTETPATbHO-TU(PEPEHINPYIONIETO PETYIATOPA.
e (O3HaKOMHTH C JOTHKOHN pabOThl yCTPOUCTB ¢ OOPATHOM CBSA3BIO.
e PaccMoOTpeTh npakTH4eCcKue 3a1auu ucnonb3oBanus [11/[-perynsatopos B
POOOTOTEXHHUKE.

JlabopaTopnasi padora 16:
Tema 16. CopTUpOBIIKK IIAPUKOB.

PazpaboTka COpPTHpPOBIIMKA INAPUKOB C KCIIOJB30BAHHUEM I[BETHOH KaMmepbl M JBYX
CepBOJIBUTATENCH, KOTOPBIA aBTOMAaTHYECKH PAcCOPTHUPOBBIBAET IMOJHBIA OyHKEp MIApPUKOB TI0
KOHTEWHepaM, KaKABIi U3 KOTOPBIX COOTBETCTBYET ONPEIEIICHHOMY IIBETY.

Y4eOHble Hean:
e CdopmupoBaTs y 00ydaromuxcs MpeACTaBICHHE 0 paboTe MAITMHHOTO 3PEHUS.
e (O3HaKOMHTH C JOTHUKON pacrlo3HaBaHUsI 3apaHee 3aJaHHBIX 00pa3oB.
e PaccMoTpeTh MpakTHYECKHE 3a/1a4H UCTIOIb30BAHUS TEXHHYECKOTO 3PSHHS B
pPOOOTOTEXHHUKE.



S. HEPEYEHDb YYEBHO-METOJUYECKOI'O OBECIIEYEHUSA IS
CAMOCTOSTEJBHOHN PABOTHI OBYUAIOIINXCS O JUCHUILJIMHE

5.1. IlepedeHb auTEPATyPHI AJIS OPraHU3ALMH CAMOCTOSITEIbLHON PadoThI:

1. OcHOBBI OBICTPOTO POTOTUNIHPOBaHUs: yuyeOHoe ocobue / A H. [lonskos, A.U.
Cepatok, K. Pomanenko, W.I1. Hukutuna; MunucrepctBo o0pazoBaHus U Hayku Poccuiickoit
Denepanun, PenepaabHOE rocy1apcTBEHHOE OI0KETHOE 00PAa30BaTEIIBHOE YUPEKICHUE
BbICLIETO PO ecCHOHaNBHOr0 00pa3oBaHus «OpeHOyprcKuil rocy1apCTBEHHbIH YHUBEPCUTET».
- OpenOypr: OI'Y, 2014. - 128 c.; [Dnexkrponnsrii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259324

2. lonbix, FO.I'. Metponorus, ctangaptusanus u cepruduxanus. Lab VIEW: npaktukym

IO OIIEHKE Pe3yIbTaToOB U3MepeHuit: yueoHnoe nmocodue / FO.I'. T'onbix, T.M. TankoBuy,
MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoit @enepannu, Cubupckuii @enepanbHblii
yHuBepcureT. - KpacHospck: Cubupckuii penepanbueiii yausepcuret, 2014. - 140 c. ni., Tad.,
cxeM. - bubnuorp. B kH. - ISBN 978-5-7638-2927-3; [Onexkrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=364557

3. Eropos, O.J1. Mexanuka po6otoB: yueoHoe nocodue / O.J1. Eropos; MunuctepcTo

tpaHcnopta Poccuiickoit @enepannu, MoCKoBCKast ToCy1apCTBEHHAs! aKaJeMUs BOJHOTO
TpaHncnopta. - Mocksa: Aneraup-MI'ABT, 2007. - 224 c.: un., Tabm., cxem. - bubanorp. B KH.;
To ke [dnekrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=429843
4 Ceprees, A.1. KommnbroTepHOE yrpaBieHUEe MPOU3BOJCTBEHHBIM 000Dy I0BAHUEM:

yuebHoe mocooue / A.W. CepreeB; MUHHCTEpCTBO 00pa3oBaHus U HAyKu Poccuiickoit
Oenepanun, OepepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIIErO TPOo(hecCuOoHaNbHOr0 00pazoBanus «OpeHOYPrcKkuii rocy1apCTBEHHBIA YHUBEPCUTETY.
- OpenOypr: OpeHOyprckuii rocyapcTBeHHbIN yHuBepcurert, 2013. - 138 c: un., cxem., Taou. -
buGnuorp. B kH.; [Dnexkrponnsiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=270255

5.2. 3ajanus 1J151 CAMOCTOATEIbHOI padoThI:

3aganue 1

[TpaBuiia TeXHUKH 0€30MaCHOCTH MPHU pabOTe ¢ POOOTOTEXHUUECKMMH KOHCTPYKTOPAMHU.
3aganue 2

PaboTa ynpTpa3ByKoOBOIO AaT4MKa JaJIbHOCTH - B mosne 0630pa narumnka (Ha BHIOOP KOMaHIbl)
BBOJIUTCS MJIOCKAsl IUIACTHHA, IIPH 3TOM POOOT JIOJDKEH BBIIOJIHUTD 33JaHHOE JIBI)KEHUE,
Harpumep, ONpeAeICHHY0 HHIUKAIIO CBETOIMOJaMH Ha poOoTe.

3ananue 3

Pa6ota naruuka IR Sharp - B mosie 0630pa naT4yrika BBOJUTCS IJIOCKas IJIACTUHA, TIPU 9TOM
pOOOT JOIKEH BHITIOIHUATH 33/IaHHOE JIBIDKEHHE, HAIPUMEP, OTIPEIEICHHYIO WHANKAIINIO
CBETOAMO/IaMU Ha POOOTE.

3aganue 4

VYnpasienue MoOHIbHOCTHIO: [Ipo0iaeckoBblii Masiuok - PaboTocrnocoOHOCTh TPoOIeCKOBOTO
Masiuka HaOJIr01aeTcs B X0JIe MHOTOKPAaTHOTO (MUHUMYM 3 pasa) MOpraHus CBETOAHOAAMHU Ha
myRIO/pob6ore.
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3amanue 5

Pacno3nanue kamepoii cBerodopa - B mose 0030pa KaMmepbl BBOAUTCS CBETOPOP, POOOT T0JIKEH
pacrio3HaTh 3apaHee BRIOpaHHBIN IIBET U BHIOJHUTH UHINUKAIIUIO TIPU OOHAPYKEHUH.

3aganue 6

Pacnio3nanue kamepoi 1jBeTa KOHTEHHEpa - B 10Jie 0030pa KaMepbl IO0YEPEHO BBOJSATCS
KOHTEHHEPbI, POOOT IOJDKEH Paclo3HATh 3apaHee BHIOPAHHBIM LIBET U BBINOJIHUTh UHIUKALUIO
py oOHApYKEHUH.

3amanue 7

JIBmxeHune poboTa Brepes o NpsAMOM JMHUU — POOOT JOJDKEH MpoexaTh He MeHee | MeTpa, He
3a[ieBasi CTEHKH, JUIMHA KOTOPBIX OOJIbIIe KOpIiyca poOoTa, U I0JKEH OCTAHOBUTHCS, HE
BPE3aBIINCH.

3aganue 8

[ToBopot Ha 360 rpagycos B npoctpanctse 600 Ha 600 Mmm (+45°), He Iepecekast TMHUIO
TPaHMITBI KOJIECHOM 0a301.

3aganne 9

Cucrema yrpaBiieHUs1 00beKTaMi. ABTOHOMHBII PEKUM YIpaBieHUs. 3aXxBaT KOHTEeHHepa.
3aganne 10

Cucrema yripaBieHUst 00beKTaMU. ABTOHOMHBIHN pexxuM yrnpasieHusi: JloctaBka o0beKTa.
3aganue 11

Cucrema ympaBieHus oobekTamu: TeneynpapieHue B NpsMOil BUAUMOCTH: 3aXBaT KOHTEHHEPA.
3ananue 12

Cucrema yrpaBiieHust oobektamu. TeneynpasieHue B IpsaMoil BuguMocTu: JloctaBka oObeKTa.
3aganne 13

Cucrema yrpaBiieHust oobektamu: TeneynpasiieHue 6e3 npsMoi BUANMOCTHU. 3aXBat
KOHTEUHEpa.

3ananmue 14

Cucrema ympaBieHus oobektamu. TeneynpaieHue 0e3 npsMoi BuIuMocTu. JloctaBka
oOBeKTa.

3aganue 15

Cucrema pacniozHaBanusi 00bekToB Co3qanue Kiaccupukaropa 00bEKTOB, Ha OCHOBE
MOJy4aeMbIX C KaMepbl JaHHBIX.

6. ®OH/I OHEHOYHbLIX CPEACTB /JIAA ITPOBEAEHUSA TEKYIIEI'O
KOHTPO.I51, IPOMEXYTOYHOMN ATTECTAIIMA OBYYAIOIUXCS 11O
JUCIUIIVIMHE

@OH/I OLEHOYHBIX CPEACTB I IMPOBEACHUS TEKYLIETO KOHTPOJIA, IMPOMEKYTOYHOU
aTTECTalM IIPUBEJCH B IPUIOKECHUU.

7. NEPEYEHb OCHOBHOM U JONOJHUTEJIbHON YYEEFHON
JUTEPATYPBI, HEOBXOJUMOM JJIs1 OCBOEHUS JUCHUILINHBI

7.1. IlepeyeHb OCHOBHOM JINTEPATYpPbI

1. OcHOBBI OBICTPOTO MPOTOTUNIMPOBaHUs: yueOHoe mocodue / A.H. [lonsikos, A.U.
Cepuiok, K. Pomanenko, M.I1. Hukutuna; MunucrepctBo oopa3zoBanus U Hayku Poccuiickoit
Oeneparun, PenepaabHOE roCy1apCTBEHHOE 010 KETHOE 00pa30BaTEIbHOE YUPEKICHUE
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BBICIIIETO NMPO(ECCHOHATFHOTO 00pa3oBanus «OpeHOYPrcKuil roCyAapCTBEHHBIN YHUBEPCUTETY.
- OpenOypr: OI'Y, 2014. - 128 c.; To xe [Dnekrponnsii pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=259324
2. lonbix, FO.I'. Metponorus, ctangaptusanus u ceprudukamnus. Lab VIEW: npaktukym

0 OIIEHKE Pe3ybTaToOB U3MepeHuii: yueoHnoe mocodue / FO.I'. Tonbix, T.W. TankoBud ;
MuHnuctepcTBO 0Opa3zoBanus U Hayku Poccuiickoit @enepanuu, Cubupckuii denepanbHbIid
yHuBepcuTeT. - KpacHospck: Cubupckuii penepanbubiii yauepeuret, 2014, - 140 c.: wir., Tadu.,
cxeMm. - bubnuorp. B kH. - ISBN 978-5-7638-2927-3; To xe [DnexkrponHsIii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=364557.

3. Kympusinos, [Imutpuii BacunbeBnd. MHbOpMaIMOHHOE U TEXHOJIOTHUECKOE 0OECTIEYeHHE

npo¢eCCHOHATIBHOMN IeATEFHOCTH | YUEOHUK U MPAKTHUKYM JJIs PUKIIagHoro O6akanaspuata / /1.
B. Kynpusnos. — Mocksa : FOpaiit, 2019. — 255 c. — (bakanasp. [Ipuknagnoit kypc). - ISBN
978-5- 534-02523-1. - TekcT : HEeMOCPEACTBCHHBIH.

7.2. IlepeveHb 10NOJTHUTEIbHOM JIUTEPATYPbI:

1. Eropog, O.J1. Mexanuka po6otoB: yueoHoe nocodue / O.J1. Eropos; MunuctepcTo
Tpancnopta Poccuiickoit @eneparun, MockoBcKas rocy1apcTBEHHAsI aKaJIeMUs BOJAHOTO
TpaHcnopra. - MockBa: Ansraup-MI'ABT, 2007. - 224 c.: un., Tab:., cxeMm. - bubnmorp. B KH.;
To ke [dnekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429843
2 Ceprees, A.l1. KomnbpioTepHOoe yrnpaBieHHe POU3BOICTBEHHBIM 000pY10BaHUEM:

yuebnoe nocodue / A.W. Ceprees; MunmncrepcTBo 00pa3zoBaHus U Hayku Poccuiickoit
Oeneparun, OenepaabHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO PO ECCHOHATLHOTO 00pa3oBaHus «OpeHOYPIrcKHi rOCy1apCTBEHHBINH YHUBEPCUTETY.
- OpenOypr: OpeHOyprckuit rocyqapcTBeHHbIN yHuBepcuret, 2013. - 138 c.: ui., cxem., Tadm. -
buGnuorp. B kH.; To xe [DnexTponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=270255

8. IHEPEYEHBb PECYPCOB HH®OPMAIIMOHHO-
TEJJEKOMMYHUKAIIMOHHON CETU «AHTEPHET», HEOEXOJIUMBIX I
OCBOEHMUSA JUCIIUITJIMHBI

Bce oOyuarommecss yHuUBepcuTeTa OOECHEYEHBI  JOCTYIIOM K  COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JaHHBIX U UH(OPMALMOHHBIM CIPABOYHBIM CHCTEMaM.

8.1. CoBpemenHbIe IpodeccHOHANBbHBIE 0a3bI TaHHBIX:

1. [Toptan denepanbHBIX rOCy1apCTBEHHBIX 00Pa30BATENbHBIX CTAHAAPTOB BBICIIETO
obpazoBanwus: http://fgosvo.ru

2. ®enepanbueblii nopran "Poccuiickoe odpazoBanue: Www.edu.ru

3. Nudopmanmonnas cucrema "EnnHoe 0KHO A0cTyna K 00pa3oBaTelbHBIM pecypcam':
window.edu.ru

4. ®denepalbHbIi LIEHTP HHPOPMALIMOHHO-00pa30BaTeNbHBIX pecypcoB: fcior.edu.ru

5. ObC "YuuBepcuTerckas bubiamnoreka onnaita": hitp://biblioclub.ru

6. OBC «Jlauwy»: https://e.lanbook.com

8.2. UudopmanuoHHbIE CIPABOYHbIE CHCTEMBbI:

1. LabVIEW MakerHub. www.labviewmakerhub.com
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2. Teopus [Ammepka / Buku] http://wiki.amperka.ru/

8.3. DuleKTpOHHBIe 00pa3oBaTeIbHbIC PECYPCHI:

1. DUOCTITTY: http://dis.ggtu.ru/mod/assign/view.php?id=33228

9.  ONUCAHUE MATEPHAJILHO-TEXHUYECKOM BA3bI, HEOBXOIUMO¥
JUIS OCYIECTBJIEHUS OBPA3OBATEJLHOI'O MPOIIECCA IO
TACIHATIIAHE

Ayzll/ITOle/l IIporpammHoe o0ecnieuenue
- yuebnas aymutopus s mnposenacaus | Microsoft Windows 7 Home Basic OEM-
y4eOHBIX 3aHATHMH 1O JAUCLMIUIMHE, | BEPCHS.
OCHAILICHHAs! KOMITBIOTEPOM C BBIXOJIOM B | [TakeT oducHbix nporpamm Microsoft Office
HUHTEPHET, MYJIbTHMEIUAIIPOEKTOPOM; Professional Plus 2010, nuuiensus Microsoft
Open License Ne 49495707 ot 21.12.2011

- TOMENIeHHEe [ CaMOCTOSTENbHON
paboTel  00Y4YAIOIIMXCS, OCHAIIEHHOE
KOMITBIOTEPHOU TEXHUKOU c
BO3MOXXHOCTBIO TIOJKITFOUCHHSI K CETH
WNuTtepHer u obecneyeHHeM JOCTyHa B
AIEKTPOHHYIO UH(POPMAIMOHHO-
obpazoBarensuyro cpeay [TTY;

- CIICHUAJIM3UPOBAHHAA aAyAUTOpUA  OJIA
IIPOBEJIEHUS J1aOOpaTOpHBIX padboT Mo
JUCLUIIINHE,

OCHAIllCHHasT Ha0OpOM pEaKTHBOB U
1ab0paTopHOTO 000PYIOBAHUS.

10.0BYYEHHUE NHBAJINJAOB " JIUL C OT'PAHUYEHHBIMU
BO3MOXHOCTAMMU 310POBbSA

ITpu HeoOxoauMocTH paboyasi mporpaMma JTUCHMITIIMHBI MOXKET OBbITh aJjanTHPOBaHa s
oOecrieyeHus 06pa3OBaTCJ'H)HOFO Imponecca MHBAJIWAOB U JIMI C OrPaHNYCHHBIMU BO3MOXHOCTAMU
310poBbsl. [l aroro Tpebyercst 3asBIEHHE CTyIEeHTa (€ro 3aKOHHOTO IPEACTaBUTENS) H
3aKJII0YEHHE TICUXO0JIOro-Menuko-neaarornyeckoir komuccuu (IIMIIK).

ABTOp (COCTaBHUTEIIb): %ﬁ / cTapimuii mpernojjaBaTensb Kageapbl
=
HOJIHCh undopmaruku u ¢pusuxu 'yces ULE. /

IIporpamMmMa yTBepkIeHa
Ha 3acedaHuu Kaderpbl
UH(POPMATUKH OT «30» aBrycra 2022 r., mpotokoin Ne 1

74
<>

1.0 3aB. kadeapon nHGopmMaTUKH 1 PU3UKU I'mnesa A.B.
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1. WHIUKATOPBI JOCTUKEHUA KOMIETEHITAN

Kon n HanmMeHnoBaHue MHIMKATOPA TOCTUKEHUS YHUBEPCAIIBHON
HauMEHOBaHUE KOMITETEHIIUU
YHUBEPCAIbHOU
KOMITETEHIIUU

IK-1 [IK-1.1. 3HaeT CTpyKTYypy, COCTaB U AUAAKTUYECKUE €TUHULIBI
Criocoben IIPEIMETHOM 001acTu (MpenogaBaeMoro npeamera).
OCBAMBATE H [TIK-1.2. YMmeeT ocymecTBIsATs 0TOOP Y4eOHOTO COACpKaHUS ISl €r0
HCIIONB30BATS peau3aluy B pa3anyuHbIX (hopMax 00ydeHHs] B COOTBETCTBHUH C
TeopeTHHeCcKue tpeboBarussmu GI'OC OO.
SHAHNS 1 IIK-1.3. JlemoHCTpuUpYyEeT yMeHHE pa3pabdaThiBaTh pPa3IUYHBIE (OPMBI
[IPAKTHYECKHE y4eOHBIX 3aHATHI, IPUMEHSATh METO/IbI, IPUEMBI U TEXHOJIOTUU O0YUYECHHUS,
YMEHUS U HaBBIKU B | B TOM uKCJI€ MHOPMaLUOHHBIE.
MPEIMETHOM
oOnactu npu
pelieHun
poeCCHOHATBHBIX
3a1a4y

2. ONMCAHUE MMOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIIU HA PA3JIMYHBIX DTAIIAX UX ®OPMUPOBAHUSI,
OIIMCAHHME HIKAJI OHEHUBAHUA

Ornenka ypoBHsI OCBOSHHSI KOMIIETEHIIMI Ha Pa3HBIX 3Tanax uxX (OPMHPOBAHUS MPOBOIAUTCS HA
OCHOBE TU(PEepEeHIIMPOBAHHOTO KOHTPOIIS KAKIOTO TIOKA3aTelsi KOMIETSHIIMH B PaMKax
OLICHOYHBIX CPENCTB, IpuBeieHHBIX B POC.

OreHka «3a4Te€H0» COOTBETCTBYET MOBBILIEHHOMY UM 0a30BOMY YPOBHSM OCBOEHHUS
KOMIIETEHIIMH COTJIaCHO KPUTEPUAM OLIEHUBAHMSI, IPUBEICHHBIM B TaOIHIIE K
COOTBETCTBYIOLEMY OLIEHOYHOMY CPEZICTBY.

OneHka «He 3a4TEHO» COOTBETCTBYET IOKA3ATEI0 «KOMIIETEHLIUS HE OCBOEHA.

[Ipencrasne
Haunmenosa
Ne HUE
HHE Kparkas xapakrepucTuka
n/ OLIEHOYHOTO Kpurepun onieHnBanus
OLIEHOYHOTO OLIEHOYHOT'O CpeJICTBA
I CpezcTBa B
cpencTBa
¢bonme
1. | JlabopaTtop | TexHHKa O0y4eHHS, [lepeuens Kpurepuu oneHnBaHusA:
Has paboTa | mpejmoJiaratonas poekTupoBanue | yaboparopH | 1. 3amanms mabopaTopHOW pPabOTHI
(Tokazatens | peuieHns KOHKPETHOI 3a1aun. BIX 3aJaHui | BBIIIOJHCHBI TIPaBHJIBHO U B IIOJTHOM
KOMIICTEHII o0beme;

2. BCE DTalbl BBIIOJHEHUSA 3aJaHUN

uu

3 JIOCTATOYHO MOSICHEHBI;
«SHaHUE», 3. pabora oopmiIcHa aKKypaTHO.
«YMeHue») Orenka:

- OTIIMYHOY» CTaBUTCSI, €CIIH
BBITIOJTHEHBI BCE NIPHUBEACHHbIC
TpeboBaHus;

- «XOpOoUIo» CTAaBUTCA, €CJIU IPHU

peUICHUH 3a/1a4 JOIMYIICHBI
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HETOYHOCTH, paboTa BBIIIOJIHEHA
HEaKKypaTHO, OTCYTCTBYIOT
HEO0OXOIMMBIC TTOSICHEHHS PeILCHUS
3a11a4 JIM0O OHO W3 3aJaHuK
BBITIOJTHEHO HEBEPHO;

- «yJIOBIIETBOPHUTEIILHO» CTaBUTCS,
€CIIM NIPAaBUJILHO PELICHBI TOJILKO
MIOJIOBHMHA 3aJJaHui Ta0opaTopHOU
paboTsl 1 (W1K) padoTa BINIOJIHEHA
HEaKKypaTHO, OTCYTCTBYIOT
HE00XOIMMBIC TTOSICHEHHS PeILCHUS
3a/1a4, 3a1aHNs BEINIOJHEHB! HE B
MIOJTHOM 00BeMe.

Ecnu perreHo MeHee OJIOBUHEI
3agaHni TabopaTOpHOH PabOTHL,
7100 TTOJTHOCTBIO OTCYTCTBYET
3aIKCh TANoB PeUIeHus 3a1a4 (1aH
TOJIBKO OTBET 0€3 MOSICHeHMIA), TO 3a
KOHTPOJBbHYIO pabOTy BBICTAaBIIACTCS
OLICHKA «HEYAOBJICTBOPUTEIBHOY.

Pedepar
(Tokaszatelb
KOMIICTEHII
un
«YMeHue»)

[IponykT camocTosITENbHON
paboTHI, IpeaCTaBISIOINI cO00M
KpaTKOe M3JI0KEHHUE B MICEMEHHOM
BHJIC TTOMYYCHHBIX PE3yIBTATOB
TEOPETUYECKOTO aHaJIH3a
OTpe/IeNICHHON Hay4YHOH (yueOHO-
HCCIIeIOBATENIbCKON) TEMBI, TJ1e
PacKpBIBAETCS CYTh UCCIIETYEeMOM
MPOOJIEMBI, TPUBOAATCS Pa3IHMYHBIC
TOYKH 3PCHUS, a TAK)KE aBTOPCKHHA
B3I HA Hee.

TemaTuka
pedepatoB

Ouenka «OTIMYHO»: TTOKa3aHO
MMOHUMaHHE TEMEBI, YMEHUE
KPUTHIECCKOTO aHAIN3a
nHpopmanuu. Vicnonp3yercs
OCHOBHas JIUTEpATypa Mo npodieme,
JTAaHO TEOPETHYECKOEe 000CHOBaHUE
aKTyaJIbHOCTH TE€MBI, IIPOBEJICH
aHaJIK3 JINTEPATYPHI, TOKA3aHO
MPUMEHEHNE TEOPETUUECKUX
MOJIOKCHUH B IPO(eccCHoHaTFHON
NIESTeTFHOCTH, paboTa KOPPEKTHO
odopmiieHa (opdorpadusi, CTHIb,
IUTATHI, CCBUIKH | T.1.). M3n0xkeHue
MaTepHaia paboThl OTIHYACTCS
JIOTHYECKOM

MOCIIEZI0BATEIHHOCTHIO, HATMYUEM
WUTIOCTPATUBHO-aHATUTUIECKOTO
MaTepHaia (TaGIHIbl, AUarpaMMEI,
CXEMBI  T. JI. — IPU
HE00XO0IUMOCTH), CCHUTOK Ha
JTUTEpaTypHBIC 1 HOPMATHBHEIC
HACTOYHUKH.

Ouenka «Xopo1o»: NoKa3zaHo
MMOHUMaHHE TEMEBI, YMEHUE
KPUTHUYECKOTO aHAIN3a
nHpopmanuu. B padore
WCTIOJIb30BaHa OCHOBHAS JINTEPATypa
o Teme (MeToandeckast M HaydJHas),
JIaHO TeopeTuIeckoe 000CHOBaHNE
TEMBI, PaCKpPbITO OCHOBHOE
CoJIepXKaHUE TeMBI, padoTa
BBITNIOJIHEHA MPEUMYILECTBEHHO
CaMOCTOSITENBHO, COAEPKUT
MPOOIEMBI IPHMEHEHHUS

17




TEOPETUYECKUX ITOJIOKEHUH B
npo¢hecCHOHAIBHON EITEIBHOCTH.
Nznoxxenne matepuana paboTs
OTIIMYAETCSA JIOTHIECKOMN
HOCIIEI0OBATENIBHOCTIO0, HATMYHEM
WUTIOCTPATHBHO-aHAINTHYECKOTO
Marepuasa (TabJIULbl, T1arpaMmel,
CXEMBI U T. JI.- IPH HEOOXOUMOCTH),
CCBUIOK Ha JIUTepaTypHbIC U
HOpPMaTHBHBIC HCTOYHUKH. MIMetoTcst
HEJOCTaTKH, He HOCAIIUe
NPUHIHMIHAIEHOTO XapaKkTepa,
paboTa KOppeKTHO OPOpMIICHA.
OueHka «Y JOBIETBOPUTEIBHOY: HE
MOKa3aHO IIOHUMAaHHE TEMBI, yMEHHUE
KPUTHUYECKOTO aHaJIM3a
nndopmanuu. bubnuorpadus
OrpaHHYeHa, HeT JI0JKHOTO aHajIu3a
JUTEpaTypsl o npobiemMe, TeMa
paboThl pacKpbITa YaCTUYHO, paboTa
BBITIOJIHEHA B OCHOBHOM
CaMOCTOSITENIBHO, HE COACPIKUT
3NIEMEHTOB aHAJIM3a PEATBHBIX
npobiem. He Bce paccMaTpuBaeMble
BOIPOCHI H3JIOKEHBI JOCTAaTOYHO
riy0OKO, €CTh HapyLICHUS
JIOTHYECKOM IT0CIIeI0BATEIBHOCTH.
Onenka «HeynoBiaeTBOpUTETBEHO:
HE packpbiTa TeMa paboThl. Pabora
BBITIOJTHEHA HECAMOCTOSTENBHO,
HOCHT OITUCATENBHBIA XapakTep, ee
MaTtepHal H3JI0KeH HerpaMoTHO, 6e3
JIOTUYECKOH MOCIIeIOBATEIEHOCTH,
HET CCBUIOK HA JIUTePATypHbIC U
HOPMAaTHBHBIC UCTOYHHKH.

3aueTr

KoHnTponbsHOE MepomnpusTue,
KOTOPOE MPOBOAUTCS I10
OKOHYaHUU U3yUEHUS
JUCIUTUTAHBL.

Bomnpocs! k
3a4eTy

«3a4TeHO»:

3HaHUE TEOPHH BOIIPOCA,
MOHSITHIHO-TEPMUHOJIOTUIECKOTO
anmapara JUCIUILTUHBI (COCTaB U
coJiep)KaHue TOHATHH, UX CBA3EH
MEXy COOOH, UX CUCTEMY);
YMEHUE aHATTM3UPOBATh MPOOIIEMY,
CoJIepKaTeIbHO U CTHIUCTHUECKH
IPaMOTHO U3JIaraTh CyTh BOIIPOCA;
BJIaJICHIE aHATUTHICCKIM CIIOCOO0OM
W3JI0KEHHUS BOIIPOCA, HABBIKAMH
apryMeHTaIuny.

«He 3aureno»:

3HaHHE BONPOCa Ha YPOBHE
OCHOBHBIX MOHSTHH;

YMEHUE BBIJICIUTH TJIABHOE,
c(hOpMyITHPOBATEH BEIBOJIBI HE
MIPOJIEMOHCTPUPOBAHO;

BJIa/ICHHE HABbIKAMU apryMeHTaluu
HE IPOJAEMOHCTPHUPOBAHO.
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3. THUITOBBIE KOHTPOJIBHBIE 3ATAHUWSA W/HNJIN UHBIE MATEPUAJIBI JJISA
MPOBEJIEHUA TEKYIIETO KOHTPOJIA 3HAHUHA, TIPOMEXKYTOUYHON
ATTECTAIIAU, HEOBXO/JUMBIE JIJIsI ONEHKHA 3HAHWI, YMEHUI, HABBIKOB
N/NJNA ONIBITA JEATEJABHOCTHU, XAPAKTEPU3YIOIIUX OTAIIbI
®OPMHPOBAHUA KOMIIETEHIIMHA B TPOLIECCE OCBOEHUA
OBPA30BATEJIbHOM ITPOI'PAMMBL.

3.1. Texkymmii KOHTPOJIb.

TemaTruka pedeparTon
1. ABTOMaTHYeCKHE MEXKIUIAHETHbIC CTAaHIUH.
2. CoznaHue aBTOMaTHYECKUX 30HJIOB 110 MCCIIE0BaHUIO JIyHBI.

w

Hcnonb30Banne poOOTOTEXHUYECKMX KOHCTPYKIIUH IS TUKBUAAIIIH aBapHUid
TEXHOT€HHOI'0 XapakTepa.

Hccenenosanune Bo3MoxkHocTe Arduino.

HccnenoBanue Bo3moxkHocTel Mckpa.JS.

4

5

6. HccrnemnoBanue Bo3amoskHocTeit MyRioO.

7. Uccnenosanue Bo3moxuocreilt LEGO NXT.

8. HWccnenoanue BosmoxnHocteir LEGO MindStorm.

9. CaMocTosTeIbHOE CO3JaHe MOHTAKHOM IIaThI.

10. CnocoObI U3rOTOBJICHHS OTJIAJOYHBIX I1IAT.

11. CpaBHuUTEIbHBIN aHAJIN3 COPEBHOBAHUH 10 CHOPTUBHOM pOOOTOTEXHHUKE.
12. O630p KypcoB 1o poboTOTEXHUKE B MOCKOBCKOI 00JaCTH.

13. Pa3ButHe KOMIeTeHIMH «MoOuIpHas podoToTexHHKa» Ha yemmnuoHarax WorldSkKills.
14. O630p nOCTUKEHUI COBPEMEHHON POOOTOTEXHUKH.

15. Dtudeckue npoOIIeMbl CO3/IaHUSI HCKYCCTBEHHOTO WHTEIUICKTA.

16. CpaBHHTENBHBII aHAIN3 POOOTOTEXHUYECKUX KOHCTPYKTOPOB.

17. Ucropusi BOSHUKHOBEHUSI pOOOTOTEXHUKH.
Ilepeuennb 1aGopaTopHbIX padoT

JlabopaTopnas padora 1:
Tema 1. IToHsATHE O KOHEUHBIX aBTOMATaX.
Heo6xoanMo coOpaTh KOHEUHBIH aBTOMAT, KOTOPBINA peanu3yeT ciaelyromue 1eHCTBUS:
e Muunmmanuzauus. Mannmanusupyerca maccus u3 BocbMu OyseBbIX HHAMKATOPOB.
e Brinonnenue. Beimonusiercs rupasaaa ot 0-oro saneMeHTa K 7-omy (miepes] BKIIOYEHHEM
CJIETYIOILIETO JIEMEHTA, BBIKJIIOUAETCS PEbITyIINN).
[ ]
JlabopaTopnas padora 2:
Tema 2. Beaenue B rpaduueckuii a3b1k nporpaMmupoBanus G.
Coznmanne BuptyanbHoro uacrpymenta VI B LabVIEW B Windows. Co3nanne 6a30Boro
KOJla, WJUTIOCTPUPYIOIIETO HEKOTOphIE CBOWMCTBA MNPOrpaMMHUPOBAaHUS TOTOKA JAaHHBIX IS
o3HakomJIeHHsI ¢ Tpadudeckoil cpemorr paspadbotku LabVIEW. Coznmanue mnpoctoro VI,
KOHBEPTHUPYIOLIETO TeMIeparypy u3 mkainsl Papenreiita B mkany Llenscus.
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JlabopaTopnas padora 3:
Tema 3. PaboTa ¢ mabionaMu MpoeKTOB.

HccnenoBanme BupTyasibHoro nHctpymenta Main.vi. Co3nanue NI MyRIO mpoekra u3
mrabJioHa.

JlaGoparopnas padora 4:
Tema 4. Pazpabotka ycrpoiictBa ¢ yuétom OC peanbHOTO BpEMEHH.

Co3nganue KoJa peaibHOro BpeMeHU il ucnojHeHuss Ha ycrporictBe NI myRIO.
Hanucanue BUpTYyaabHOTO HHCTPYMEHTA JJIsl UCCIIEIOBAHMSI BCTPOSHHBIX (DYHKIMH yCTPOHCTBA,
¢ nomo1nkio madiaona mpoekta NI myRIO. Mcnonp3oBanne npuioKeHneM KHOTIKH U BCTPOSHHBIX
CBETOJINO/IOB.

JlaGoparopnas padora S:
Tema 5. 3HaKOMCTBO € yCTPOHCTBOM IIPOrPaAMMUPYEMBIX JIOTHUECKUX UHTETPAJIBHBIX CXEM.
UccnepoBanue NI myRIO IJINC.

Jlaboparopnas padora 6:
Tema 6. 3HAKOMCTBO C Pa3IMYHBIME CIIOCOOAMH PETYJIUPOBAHMS JBUTATEIICH MOCTOSHHOTO TOKA
Pa6ora ¢ DC-motopowm, BpamieHue B 00¢ CTOPOHBI.

Jlaboparopnas pa6ora 7:
Tema 7. 3HaKOMCTBO ¢ MEXaHU3MaMH OTCJIEKUBAHUS CKOPOCTH U MOJIOKEHUS poOoTa

N3ydyenne mnpuHiuna paboOThl ONTHYECKOTO »JHKOAepa MyTéM BpalleHUs KoJjeca,
oOHyIleHUE 3HAaYCHHI Ha YHKOIEpeE.

Jladoparopnas pabora 8:

Tema 8 Bpaienue Mmoropa myTéM NoJlauy Ha HETO CUTHajla U CYMTHIBAHUE 3HAUEHUS SHKOEpa.
N3ydenne npuHIUNa pabOTHl ONTHYECKOTO JHKOJEpa MyTEM BpalleHHs KoJieca, 3alich

3HAUEHUH C SHKOJIepa B MAaCCHB JIAHHBIX.

JlabopaTopnas padora 9:
Tema 8. M3yuenue 6moka CpaBHenus. Hanmucanue moruku Bo3BpaIleHHst Kojieca Mo 3HAYeHUIO
SHKOJEPA.

3ajaHre BEpXHUX M HWKHUX JJMMHUTOB 3HAUCHUM OJI0Ka JaHHBIX. CIOCOOBI OrpaHUYECHUS
YaCTOTHI BPAIICHUS IO MOJTy4aeMbIM JaHHBIM C SHKOJIEpa.

Jladoparopnasi padora 10:
Tema 10. BoicunThiBaHUE U3MEHEHUS TPOMJIEHHOTO MYyTH KOJIECOM MEXAY TEKYIIEH 1
MPEAbIAYIIENH UTEPALTUEN.

Pabora ¢ nuHaMuyeckuMU MaccuBaMu JMaHHBIX. [1oncY€T MpOAEHHOTO paccTOSHUS Ha
OCHOBAHUU MOJIYYEHHBIX JIAHHBIX C 3HKOJIEpa.

20



JlaGoparopHas padora 11:
Tema 11. Onpenenenue u3MEHEHU MPOIIEIIIET0 BpEMEHN MEXIY TEKYIEH U MpeablIyIen
uTepanuein.

Pabora ¢ Taiimepamu. CHATHE TIOKa3aHUN C SHKOJIEPOB.

JlaGoparopHasi padora 12:
Tema 12. Pacuét Tekymieit ckopocTu Kojeca o gopmyie.
®opmyibl onpeenenus paccrosiHus. KanuGposka Moayeit 00paboTKH paccTOSHUS.

JlabopaTopnasi paGora 13:

Tema 13. Coznanue HMKIOB.

N3zyuenne ctpykTypsl Master&Slave. Cozganue mukios: Luki, rae onpammBaercs TOJIBKO
sHKoJep. LMK, rae moJaroTcs CUTHANBI Ha Bpatienue Motopa. L{uki, rie paccuuTsiBaeTCs
cKopocTh KoJeca. Lluki, rae Oyaer nponucana OCHOBHAs JIOTMKa (KOHEYHbIN aBTOMAT).

JlaGoparopHas pabora 14:
Tema 14. U3yunts npuniun padotsl PID — perynsropa.
dopmMupoBaHUE YIPABIAONIMX cUrHanoB. [loanepxanne 3a1aHHOTO 3HAYCHUS BEJIMYMHBI.

Jlaboparopnas padora 15:
Tema 15. PacuimpenHbie BO3MOXKHOCTH uctionb3oBanus PID — perymnstopos.

Pacmmpenue Bo3zmoxkHocTelt pabotel ¢ PID — perynstopom, rae Bxoa B PID — perynsarop
«Setpoint» OyIeT CKOPOCThIO, K KOTOPOH HE0OXOIUMO CTpeMUThCA KoJiecy, «Process Variabley -
TeKyIlas CKOPOCTh KoJleca, Mojiaya ¢ MOMOIIbIO JIOKAIbHOW MepeMEHHOW 3HAaueHUsl C BbIXOAA
«Output» va lLIUM (PWM).

Jlaboparopnasi padora 16:
Tema 16. CopTUpOBIIMK IIAPUKOB.

PazpaboTka COpPTHpPOBIIMKA INAPUKOB C HCIOJH30BAHMEM IIBETHOM KaMepbl W ABYX
CepBOJIBUTATENCH, KOTOPBIA aBTOMATHYECKH PAcCOPTHUPOBBIBACT IMOJHBIA OyHKEp MIApPUKOB TI0
KOHTeHHepaM, KaXKAbIil U3 KOTOPBIX COOTBETCTBYET ONPE/IETIEHHOMY LIBETY.

B cryyae mpumeHeHus B 00pa30BaTeIbHOM MPOIIECCE AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TexHojorui ucnonszyercs DMOC I'TTY: http://dis.qggtu.ru/

3.2, [IpoMexxyTOYHAS aTTECTALUA

Bomnpocsl k 3auéty

Po6oToTexHuka B MCTOPUYECKOM aCIEKTE.

OcHoBHbIE HaNpaBJIeHUs] POOOTOTEXHUKHU.

JlocTHKeHMs] pOCCUICKUX YUEHBIX B 00JIACTH POOOTOTEXHUKH.

dopMHUpOBaHUE KOMIIETEHILIUH TOCPEACTBOM 00pa30BaTEIbHBIX KOHCTPYKTOPOB.
Hcnonb30BaHue KOHCTPYKTOPOB MO POOOTOTEXHUKE B MOACTHUPOBAHUN
npodeccuoHaIbHBIX 3aj1ay.

g bk wn e

o

Onucanue pa3auuHbIX GOpM 3aHIATUN O pOOOTOTEXHHUKE.
7. Cpenuduka 3aHATUN IO POOOTOTEXHUKE.
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8. Texnmka 6€30maCHOCTH B pOOOTOTEXHHKE.

9. JlaT4MKH U CEHCOPBI B POOOTOTEXHHUKE.

10. CymHocts noHsTHi «PoboToTexHNKa» U «TeXHNYeCKOe KOHCTPYUPOBAHUEY.

11. IMpuHIMIB GYHKIMOHUPOBAHHS KOHCTPYKTOPOB IO POOOTOTEXHUKE.

12. Pa3HOBHIHOCTH KOHCTPYKTOPOB IO POOOTOTEXHUKE.

13. O630p TexHomoruu LabVIEW.

14. KomnoHeHTHI KOHCTpYKTOpa Studica.

15. lonoaaurenbHbli Habop koHcTpykTopa WSR Mobile Robotics Collection.

16. Ucnonb30BaHne KOHCTPYKTOPA Kak cpeicTBO (POPMUPOBAHUS IKOJIOTHUECKOM KYIbTYpPHI.
17. DnemenTs! KOHCTpyKTOpa. Ha3zBanue neraneil u pasmepsl.

18. Buibl MOABMXHBIX COCTUHEHUHN B KOHCTPYKTOPE.

19. Buzbl HETIOABMKHBIX COSTMHEHUHN B KOHCTPYKTOPE.

20. CucremMbl MAITMHHOTO 3PEHUSI.

21. Pabora Moy HaBHraliu B KOHCTpyKTOope Studica.

22. Unrerpauus podororexuuku u 10T ycrpolicTs.

23. OTnu4ust MPOMBIIIIEHHBIX KOHCTPYKTOPOB OT 00pa30BaTEIbHbIX.

24. CtannapThl YKIAIKU 3JIEKTPUYECKON MTPOBOJKU B pOOOTOTEXHHUYECKOH T1aThopme.
25. OcOOEHHOCTH PA3INYHBIX THIIOB aKKYMYJISATOPOB.

B ciyyae nmpumeHeHHsS B 00pa30BaTeILHOM MIPOIIECCE TUCTAHITMOHHBIX 00pa30BaTeIbHBIX
TexHojorui ucnonezyercs DMOC I'TTY: http://dis.qggtu.ru/
Cxema cO0TBeTCTBHS THIIOBbIX KOHTPOJIbHBIX 32/IaHUI U OLlECHUBAEMbIX 3HAHM A, YMEHMH,
HABBIKOB M (MJ1H) ONBITA 1€ATEJIHLHOCTH, XaPaKTePU3YIOUIMX ITanbl opMUpOBaHUS
KOMIIeTeHIMii

ITokazarenu
Ne Popunpyemas chopmuposar Homep THIOBOTrO KOHTPOIBHOIO 3aJaHUS
KOMITETEHITHS HOCTH
KOMITETCHITUN
1 IK-1 K-1.1 Bompocs! k 3auery.
' Temartuka pedeparon
CrocoOeH ocBanBaTh U
HCITONB30BATh K-1.2 Bomnpocsl k 3auerty.
TEOPETUYECKNE 3HAHUS U JlabopaTopHbIie pabOThI
MPaKTUYECKUE YMEHUS U
HaBBIKU B IPEAMETHOM
0GIACTH TIPH pelieHHH K-1.3 JlaGoparopHble pabOTHI.
po¢eCCUOHATBHBIX
3a7a4
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