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9.llenn u 3apaum y4e6HON ANCLUNIIUHbI

Llernibto npenogaBaemMon AUCUUMNINHBI SIBNISIETCA O3HAKOMSIEHNE CTYAEHTOB C
dbun3n4eckMMn NpMHUMNamMm, nexalummm B OCHOBE aganTUBHBLIX TEXHOSMOMNIA, a TaKkke MeToaamm
MOAENNPOBaHMSA N NPOEKTMPOBAHNS AeTarnen C y4eTOM CBOMCTB UCNOSb3yeMbIX MaTepmarnos.

OcHoesHoU 3adadyell ANCUNNINHBI ABNSETCS NOAroTOBKA CTYAEHTOB A5 PELLUEHUST HAayYHO-
nccnenoBaTenbCKUX N HAyYHO-TEXHMYECKUX 3a4ay agauTUBHbBIX TEXHOOMMIN C NPUMEHEHNEM
KOMMbIOTEPHOIO MOAENMPOBAHUS.

B pesynbTate nsyyeHus Kypca CTygeHT OOITKEH:

3HaTb:

obLwme NpuHUMNLI agaANTUBHOIO NPON3BOACTBA;

Knaccudurkauuio obopyaoBaHusa U MaTepuanos agaMTUBHOMO NPOM3BOACTBA;

aBTOMAaTU3NPOBAHHbIE CUCTEMbI NPOEKTUPOBAHUS.

yMeTb:

NPOBOANTbL KOHCTPYKTOPCKYIO NOArOTOBKY aaAnTUBHOIO NPON3BOACTBA;

peanu3oBbiBaTb NPOM3BOACTBO N34ENNI METOAOM MOCIIOMHOMO CMHTE3a

NPUMEHATb aBTOMaTU3NPOBaHHbIE CUCTEMbI MPOEKTUPOBAHUS B aAANTUBHBIX TEXHOMOIMSAX

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OOIT:

OvcumnnuHa B1.B.05 NHpopmaLMOHHbIE CUCTEMbI B aAOUTUBHBIX TEXHOSIOMMAX OTHOCUTCA K
yacTtu, hopMupyemMon ydacTHuKamm obpasoBaTesibHbIX OTHOLWeHU 6a3oBoro 6roka b1.

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIIMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBbIKW), COOTHECEHHble C NNlaHUPyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEeHLUAMU) U UHAUKATOPAMU UX OOCTUKEHURA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) MnaHnpyemble pesynbTatsl
KOMMNeTeHLMN oby4yeHus
MK-2 | CnocobeH BbINOMHATb MnK-2.1 3HaeT MeToabl U 3HaTtb: MeToabl 1 cpeacTBa cbopkm
WHTerpaumio cpeactea cbopku u W MHTErpauumn nporpaMmmMHbIxX
NPOrpaMmHbIX WHTEerpaumm MOZYNEN N KOMMOHEHT, METOAbI U
Moaynen un nporpaMMHbIX Mogyrnen n | cpeactea Bepudukalmm
KOMMOHEHT, KOMMOHEHT, MeToAabl U paboToCnoCOBHOCTUN NPOrPaMMHbIX
BbINOMHATb cpencTtea Bepudmkaumnm NpoayKTOB
Bepudmkaumo paboTtocnocobHocTH YMeTb: NpUMeHATb MeTOAbI 1
nporpamMmmHbIxX NporpaMmmHbIX NPOAYKTOB | cpeacTBa COOpPKU U MHTErpauum
NpPOAYKTOB NporpaMmHbIX MOAYIEN U
KOMMOHEHT, MeTOoAbl U CpeacTBa
Bepudmkaumm pabotocnocobHOCTH
NporpaMmHbIX NPOAYKTOB
BnapeTb: HaBbikaMy NPYMEHEHNSA
MEeTOAO0B 1 CPEeACTB COOPKU U
WHTErpaLmm nporpaMmmHbIX
MOZYNEN N KOMMOHEHT, METOA0B 1
CpeAacTB BepudmrKaumm
paboToCnoCOBHOCTUN NPOrPaMMHbIX
NPOAYKTOB
MK-3 | CnocobeH BbINOMNHATL MK-3.3 ObecneunBaet 3Hatb: Tunosble NC B
paboTbl N0 CO34aHUI0 pa3paboTky K COOTBETCTBMM C TpeOOBaHMSAMMU
(MogudmkaLmm) n TectuposaHue VC Ha YMeTb: BbINOMNHATL pa3paboTky 1
COMNPOBOXAEHMIO 6ase Tvnoson MIC B TectupoBarue VIC Ha bGa3se
WHPOPMALIMOHHbIX COOTBETCTBUN C Tvnoson NC B cOOTBETCTBUM C
cucTem TpeboBaHMAMU TpeboBaHMAMM
BnapeTb: HaBblkaMun pa3paboTku u
TecTtupoBaHus NC Ha 6ase
Tvnoson NC B cOOTBETCTBUM C
TpeboBaHnsiMn
MK-3.5 HacTtpausaeTt 1 3HaTb: OMepaunoHHYH0 CUCTEMY,
yCTaHaBnvBaeT CYB[, npuknagHoe MO,




OMnepaunoHHYI0 CUCTEMY,
CYbBL, npuknagHoe 0O,

Heobxoaumoe Ans
dyHKUnoHnposaHusa NC

Heobxoaumoe ans
dyHKUnoHnpoBaHus NC

YMeTb: HacTpamBaTb U
yCTaHaBnMBaTb OMNepaurOHHY0
cuctemy, CYB[, npuknagHoe MO,
Heobxogmmoe ans
dyHKUMoHnpoBaHusa NC

BnapeTb: HaBblIKaMn HACTPOWNKN U
YCTaHOBKW OnepaLOHHON
cuctembl, CYB[, npuknagHoro MO,
Heobxoaumoro Ans
dyHKUnoHnposaHusa NC

MK-3.6 PaspabatbiBaeT u 3HaTtb: anroputMbl o6MeHa
peanusyeT anropuTMbl AaHHbIMy mexay NC n
obMeHa faHHbIMW MeXay | CYLeCTBYHOLLMMN CUCTEMaMM
UC n cywecTsyowmmm BesonacHocTH
cucrtemamu YmeTtb: paspabartbiBaTh U1
6e3onacHoCTH peanunsoBbIBaTb anropuTMbl
obmMeHa gaHHbIMKn mexay MC u
CYLLECTBYOLLMMY CUCTEMAMMU
BesonacHocTn
BnapeTb: HaBblkaMu pa3paboTku 1
peanusauum anroputMoB obmeHa
AaHHbIMKU mexay NC u
CYLLEeCTBYOLUMUN CUCTEMAMU
BesonacHocTn
12. O6bem gucumnnuHbl B 3a4eTHbIX eguHuyax/yac. — 2/ 72.
Popma NnpoMeXxyToyHon aTTecTaumm _3ader
13. TpyaoemkocTb No BuAam y4yebHomn paboTbl
TpygoemKkocTb
Bug yyebHor paboTbl Bcero Mo cemectpam
6 cemecTp
AyOMTOPHbIE 3aHATUSA 48 48
nekuunu 32 32
B TOM YuMCre: npakTuyeckme
nabopaTtopHbie 16 48
CamocTonATenbHasa paboTa 24 24
dopma NpomMeXXyTO4YHON aTTecTaLumn — 3avet
WToro: 72 72

13.1. CopepxaHue QUCLUUNIVHDI

n/n HanmeHoBaHue pa3gena
CopepxaHue pasgena aMCUnninHbl
OVUCUMMNUHDI
1. Nekuun
1.1 OCHOBHble MOHATUS,, TEPMUHbI K onpegenenunsa. MNpeoMeT u 3agayn

O0wme NpyHUMMbI
agAaMTUBHOMO NPOM3BOACTBA

ancuunnudel. Victopnst cosgaHna U pasBuTMS CpedcTB aBTomMaTusauum
NOArOTOBKW M OLEHKU MPOEKTHOW, paboyen 1 akcnnyaTaumMoHHON
OOKYMeHTauun. ANroputMbl MPUMEHEHUSA BbIYUCNUTENBHOW TEXHUKU B
NPOEKTHOWN AeATEeNnbHOCTY

WHXeHepa. OcHoBHble dyHKUMN " orpaHu4eHus cucrtem
aBTOMAaTU3MPOBAHHOW MOATOTOBKM AoKymeHTaumun. O6wasa KoHuenuus
apAMTMBHOMO npomssoAcTBa AOAWTUBHOE NPOU3BOACTBO Kak pasBuTue
KOHUenuum ObicTporo npotoTunupoBaHus. OnpegeneHve n 6a30BbiN
TEXHONOIMYECKMN  npouecc  agavTuBHoro npoussogctea.  OcCHOBHbIe




aTanbl npousBoacTBa  AeTtanem npupaLleHnem. OcobeHHOCTH
MCMonb3oBaHUA geTanen, npousBedeHHblXx aaauTuBHo. CpaBHeHue
agavTMBHOTO  npou3BoacTBa M obpaboTkm  pesaHumem ¢ UITY.
Knaccudmkauus npoueccoe agaMTUBHOIO NpowsBoacTBa. HanpaBneHus
pasBuUTMS TEXHONOMMA agAuMTUMBHOIO MpousBoAacTBa. Peanusaums u
aHanm3 MnPOEKTHbIX peLlleHnd MeTOAOM aAAWMTMBHOIO Mpou3BOACTBA
Anroputm  BblOOpa npouecca agOuMTUBHOIO  MPOM3BOACTBA  ANS
onpegeneHHon 3agaun. OueHka CTOMMOCTM MNPSAMOro  LMdpPOBOro
npounssoactBa. OcoBGEHHOCTM  KOHCTpyupoBaHuMs  detanen  Ans
npon3BoAcTBa nytem nobaBneHus marepwuana. CospaHne,
pefakTMpoBaHuMe 1 NO3MUMOHUPoBaHNe B paboydein 3oHe dannos STL.

1.2

Knaccudmkaums
obopynoBaHusa n
MaTepuanoB agauTUBHOIO
npon3BoACTBa

O6opynosaHue apauTtuBHoro npoussoacTtea: 3D npuHTep, 3D ckaHep,
aTtoman3ep (OCHOBHbl€ KOMMOHEHTblI M COCTaBHble YacTu obopyaoBaHUS
afanTUBHBIX — TexHonormn). CBsA3b UM pusmyeckne  NpuHUUNGI
B3aMMOENCTBUSI MPOrPaMHbIX, 3MEKTPOHHbIX WU MeXaHWYeCKMX YacTten
obopynoBaHusa. MaTepuanbl agguTMBHOIO MNPOW3BOACTBA:  MeTan,
nonumep, Ouonornyeckne martepuansbl  (OCHOBHble  PU3NYECKME
CBOWCTBa, hopma, pasmep, TeKy4ecTb U T.4.)

1.3

TexHonornm 6eICTporo
NPOTOTUNUPOBAHNSA

dotononumepusaumsa.  Wctopua m pasButve  OTONONUMEPOB.
KoHdpurypauunm npoLeccos dhoTononumepusaunm: BEKTOpHOE
CkaHUpoBaHWe, npoeuvpoBaHne TpadpapeTa, ABYXdOTOHHblE MOAXOAbI.
OnvcaHve npuMMEeHsieMblX MaTepuarioB W MNpPOLECCOB. JKCTPy3wus.
OcaxpeHve. OnucaHve COCTaBHbIX YacTewW npouecca: 3arpyska
mMaTtepuana, CKWKeHWe, 3KCTPy3usl, 3aTBepaeBaHue, KOHTPOMb MO3uULMU.
OnncaHve pasnuyHbIX CUCTEM W YCTAHOBOK, WCMOSb3YIOLINX MeTOoAbl
SKCTPY3uM Ans agauTUBHOTO Npou3BOACTBA. JlamuHupoBaHue. CnekaHune
nopoLUKoBon noanoxky. OnucaHue npouecca NaMmUHUPOBAHUS NINCTOBbIX
matepuanos. OnucaHue npouecca n3dbupaTernbHOro fa3epHOro CnekaHus.
Knaccudmkaumsa npoueccoB cnekaHnsi. 0cobeHHOCTM paboTbl C MOPOLLKOM
Ansa cnekaHwus. lNpouecckl nevatu

Pa3BuTre neyatu kak npouecca agauTtMBHOro npoussogctea. OnucaHuve
npouecca, ero npevMyLliecTsa n HegoctaTku. Bua kanenb. TexHonorus
TpexmepHon neyatun. PekomeHgaumm no  Bbibopy  agouTUBHOWM
TEXHOMOormm. MeTogabl oTtbopa. Moaxoabl K  onpegeneHunto
LuenecoobpasHoCcTu. YnpasneHne u NnnaHMpoBaHne NpovM3BOACTBOM.

1.4

KoHcTpykTOpCckas
NnoAroToBKa agAWTUBHOTO
npon3BOACTBA

OcobeHHoCcTUN KOHCTPYMpOBaHUSA pertanen ans aaanTUBHOIO
npoussofcTea. MNapameTpuyeckoe 1M npsiMmoe MogenupoBaHune. TOYHOCTb
3KCropTa reoMeTpuy4eckux AaHHbIxX B oopmar stl.

1.5

TeopeTuyeckue
OCHOBbI Npoun3BoaCcTBa
n3genvi MeTogaom
NMOCMNOWHOro CUHTE3a

TexHonorn4yecknin MNpouecc W CranCuHr Onsi U3roTOBIIEHUS U3Oenun.
KoHTponb KkadecTBa roToBOro Msgenusi C WUCMNOSfib30BaHMEM HOBEMWLIUX
Hay4HblX MeETOAOB W MNoAxo4oB, B TOM 4uUCre C  MCMONb30BaHUEM
WMHOPMALMOHHBIX cucTeMm. PuHMLLIHAA gopaboTka M3genui, NonyYeHHbIX
MEeTOJOM NOCIOMHOIo CUHTE3a. JKcnnyaTaumsa agauTUBHbLIX YCTAaHOBOK

1.6

ABTOMaTM3NPOBaHHbIE
CUCTEMbI MPOEKTMPOBaHUS
(nporpamma Komnac)

Knaccel n Bugsl CAD n CAM cuctem, mx BO3MOXHOCTU M MPUHLUNGI
yHKUMOHNpPOBaHUA HasHayeHne nporpaMmbl. Tunbl [OKYMEHTOB B
Komnace. (4eptex, cdparmeHT, getanb). OCHOBHblE CnOcoObl CO3gaHus
yepTexen. bubnmotekn anemeHtToB. OCHOBHblE onepauun Npu cos3gaHum
anemMeHToB YepTexen. OCHOBHbIE MPMEMbI MOCTPOEHUS YEpPTEXA.

1.7

Mporpamma Komnac (3D
MoOenupoBaHue)

OcHoBHble cnocobbl co3gaHus petanen. Onepaumu npu  Co3gaHWm
getanewn (BblgaBnvsaHve, BpalleHue, knuHemaTtuka). OCHOBHbIE onepauun
no cevyeHusam. BbligeneHnve obbektoB. YganeHue obbektoB. OTMmeHa u
noBTOp KOMaHA. Mcnonb3oBaHue BcrnomMoraTenbHbIX NOCTpoeHwun. Beopg
BCMomoraTternbHONn MNpsMOM 4Yepe3 fABe Touyku. BBoa BcnomoraTensHow
napannensHon npsimon. [lpocTaHoBka pa3mepoB. BBoa NMHEWMHbIX
pasmepoB. BBoA nMHENHbIX pasMepoB C YMpaBleHWEM HaAMUCbIo U
3agaHveM napameTpoB. Beoa yrnosbix pasmepos. Beoa AvameTparnbHbIX
pasmepoB. BBoa paauvanbHbix  pasmepoB.  [locTpoeHue  dpacok.
MoctpoeHne  ckpyrneHuin. CummeTpusa  ob6bekToB.  [MocTpoeHue
3epKanbHOro u3obpaxeHus. Mcnonb3oBaHue BMAOB. YnpasreHue
Bugamu. lsmeHeHve napameTpoB Buaa. [octpoeHne vYepTexen nnockux
getanewn. YcedeHue v BolpaBHUBaHNE 06BHEKTOB. TUNOBON YepTex geTanu
«Ban». TloBopotr ob6bektoB. [edopmauus obbektoB. [locTpoeHune
nnaBHbix kpmBbIX (KpuBble Besbe). LLTprxoBka obnactu.




2. JlabopaTopHble 3aHATUA

2.1

Knaccudmkaums
obopynoBaHusa n
MaTepuanos agauTUBHOIO

JlabopaTtopHas pabota 1. [lporpammupoBaHMe KOHTponsiepa Ha 6ase
Arduino.
JlabopaTtopHas pabota 2. C6opka nabopatopHoro 3D npuHTepa.

nponssoacTea (OCHOBHbIE
KOMTMOHEHTbI U COCTaBHbIE
YyacTtn obopynoBaHus

aaaMNTUBHBIX TEXHOOINI)

2.2 JlabopaTtopHas pabota 3. [MocTpoeHne reomeTpnyeckux NPUMUTUBOB
JlabopaTtopHas pabota 4. TpexmepHOoe MOAENNPOBAHNE CMOXHbLIX TeN C
NpPUMeHeHNeM ornepaLmm BblaaBnMBaHUS.

JlabopaTopHasa paboTa 5. TpexmepHoe MoOennpoBaHME CIOXHbIX Ten C
NPUMeHeHNeM onepaLmm BpaLleHus.

JlabopaTtopHasa pabota 6. TpexmepHoe MoaennpoBaHne ¢ NPMMEHEHNEM
KMHEMaTM4YeCKon onepaunn.
JlabopatopHas paboTta 7.
cbopoyHoro nsgenus B 3D.
JlabopaTtopHas paboTta 8. N3roToBneHne MakeTHOro n3gennsa ¢ NoOMOLLbO
3D nevartn.

Mporpamma Komnac (3D
MoAennpoBaHue)

CosgaHue [oOKymeHTa cneuudukauui

13.2. Tembl (pasaenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Bugpl 3aHATUI (KONMYECTBO YacoB)

Ne HanmeHoBaHue TeMbI

CamocTosATenbHas
n/n (pasgena) oucumnnmHel

pa6oTa Bcero

Jlekumn MpakTuyeckme | JlabopaTopHble

O0uwme NpyHUMMbI
1 | agauTmnBHOro 4 2 6
npon3BoACTBa

Knaccudumkauusa
obopynoBaHusa n
MaTepuanoB agauTUBHOMO
npou3BoOACTBa

TexHonornm GeICTporo
NPOTOTUNUPOBAHUS

KoHcTpykTOpCKas
4 | noaroTtoBKa agAuTUBHOIO 4 1 5
npon3BoACcTBa

TeopeTunyeckne OCHOBBI
npousBoACTBa U3aenuii
MeTO40M NOCONHOro
CUHTEe3a

ABTOMaTM3NpPOBaHHbLIE
6 | cucTembl NPOEKTUPOBAHUS 6 1 7
(nporpamma Komnac)

Mporpamma Komnac (3D 6 10 10 26
MogenupoBaHue)

WToro: 32 16 24 72

14. MeToaun4yeckue ykasaHus ansi oby4arowmxcsi No 0CBOEHUIO0 AUCLUNIIUHBI

Mpn Mcnonb3oBaHUM OUCTAaHUMOHHBLIX 0OpasoBaTerNlbHbIX TEXHOMOMMA M 3NEKTPOHHOMO
obyyeHnsi BbLIMNOMHSATL BCE YyKasaHuWs npenogaBaTerneln, BOBpeMs nogkntoyatbess K online
3aHATUSIM, OTBETCTBEHHO MOAXOAUTL K 3a4aHMsAM AN CaMOCTOSATENbHON paboThl.

BHeayauTopHasi camocTosiTenbHasi paboTta cTyAeHTOB BKMto4YaeT npopaboTKy MaTepuanoB
NeKUunin, n3yyeHne pekomeHaoBaHHOW nuTepaTypbl, NOArOTOBKY K labopaTopHbIM pabGoTtamM 1 ux
3almTam, NoAroToBKYy K YCTHOMY ONpOCy MO FEKUMOHHOMY MaTtepuany. YyebHo-meToauyeckoe
obecrneyeHne camMocTosiTENbHONW pPaboTbl — pekoMeHOoBaHHas nporpammoli nuTepaTypa U




KOMMMEKT nporpamMm-reHepaTopoB NHOuBUAYyarnbHbIX  3a4aHun Ha NUCbMEHHbIe
CaMOCTOSATESbHbIE PabOThI.

CamoctosTenbHas paboTa B ayauToOpuMM BbINOMHAETCA NO4 HenocpeacTBEHHbIM
PYKOBOACTBOM rMpenogasatend Ha nabopaTopHbIX 3aHATUAX, MPU3BaHHbIX obecneynTb
BbIOOPOYHOE MCMONb30BaHWE NEKUMOHHOrO mMaTtepuana gns 6onee rnybokoro nsyyenuna. Ons
NnoBbIlWEHNss 3(PPEKTUBHOCTN PYKOBOACTBA MpU  MpoBedeHUn 1iabopaTopHbIX 3aHATUMN,
AEMOHCTPUPYIOLLMX CNOCOBHOCTL MNPOrpamMMMpoOBaHUA  KOHTponnepa Ha 6ase Arduino,
COMpPSKEHUS COCTaBHbIX YacTen nabopatopHoro 3D npuHTepa, a Takke AEeMOHCTPUPYIOLLMX
BapuaHTbl UCMOSMb30BaHWS aBTOMATU3UPOBAHHbLIX CUCTEM MNPOEKTUpOBaHus U npuemoB 3D
MOAENMPOBaHUA [ONS  peLlleHns COOTBETCTBYIOLUMX MpaKkTUYeCKMX 3ajad, Heobxogumo
ccbinaTtbCsl Ha Martepuanbl feKuMi, MnokasbiBasi MecTO pellaeMbix 3agad B obwem nnaHe
nsnoxeHus. insa obecneyeHnsa Kaxgoro CTyaeHTa MHANBUAYaASNbHBIM KOMMSIEKTOM U3 YeTbipex
o6a3aTenbHbIX 4Ns BbINOSIHEHUA 3a4ad, MMeeTcsa Habop 3agaHnin COOTBETCTBYOLLEro obbema.
[MpoBepka pe3ynbTaToB  BLINOMHEHWS  paboTbl  BKMOYaeT TpeboBaHWA  BO3MOXHOM
MacLUTabMpyemMoCTn NPUNOXKEHUA Ha KOMMYECTBO NapanmenbHbIX NPOLEecCOoB, AOCTUXKEHUS
MaKCMMarnbHOro napannenusama u paBHOMEPHOro pacrnpegeneHns BblYUCIINTENTbHOW HarpysKku,
a Takke Xopowero CTUIs MOAENUPOBaHUA B MNpefoCTaBEeHHbIX aBTOMaTU3MPOBAHHbLIX
cucTemMax NpoekTUpoBaHus. [leMoHCTpaLms BbINONHEHHOro nabopaTopHOro 3agaHns BKAOYaeT
obsi3aTenbHy0 NPoBepky PYHKUMOHUPOBAHUSA OTAENbHbIX COCTaBHbIX YacTen nabopaTopHOro
agavTmeBHoro obopyoBaHus, peanvM3oBaHHOIO C UCMONb30BaHMEM MPeaoCcTaBneHHoN yYyebHon
mMatepuanbHon 6asbl  (Arduino u Heobxogumble MoOAynu), C MPUMEHEHMEM OCHOB
NporpaMMMpOBaHNS  KOHTPOMSEpoOB, a Takke MNPOBEPKY MNPaBUIbHOCTM  MOCTPOEHUSN
TpexMepHbIX MOAENen CroXHbIX Ten, 4TO noapasymMeBaeT uCnosib3oBaHue yyebHoro 3D
npuHTEpAa.

YyuTbliBaa pasHULy TeMroB BbINOSIHEHUS WHAMBMAOYASbHbIX 3a4aHuKn, npenogasBaTtesib
obecneynBaeT BbIMOMHEHWE CTyAeHTaMu AOMOMHUTENbHbLIX 3aaHun (00Wwmx Ona CTyOeHTOB,
peLUMBLLUNX OCHOBHYIO 3a4a4y) C Lernbio yrinybneHHoro nsydyeHus matepuana.

CamocToaTenbHaa paboTa CTydeHTa npu U3ydeHuu gucumnivHbl «HdopMaumoHHbIEe
CUCTEMbI B aAANTUBHbLIX TEXHOMOMMSX» BKIOYaeT B cebs:

N3yyeHne TeopeTU4ecKon YacTtum Kypca — 8 yacos
NnoaroToBKy Kk nabopaTopHbIM 3aHATUSM — 8 yacos
HanucaHuMe oT4eTOB No nabopaTopHbiM paboTam — 8 yacos
nTOro — 24 yacos

15. lMepeyeHb OCHOBHOMW WU [OOMNOSNIHUTENbLHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

Heo6XxoAuMbIX AN OCBOEHUA ANCLUNIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n McToYHMK

MpeobpaxeHckas E. B. TexHonoruu, matepuansl n 060pyaoBaHue aganTuBHbIX NPOU3BoACTB. YacTb 1:
1. | YueGHoe nocobue / NpeobpaxeHckas E. B., boposuk T. H., BapaHoa H. C., MWMP3A - Poccuiickuin
TexHonornyeckuin yausepcutet, 2021.— 173 c. (3BC JlaHb https://e.lanbook.ru/book/182474)
MpeobpaxeHckas E. B. TexHonoruu, matepuansl n 060pyaoBaHue agauTUBHbIX NPOM3BOACTB. YacTb 2:
2. YuyebHoe nocobue / MNpeobpaxeHckas E. B., 3yes B. B., MbiweuknH A. A. MUP3A - Poccuiicknia
TexHonornyeckui yumsepcutet, 2021.— 164 c. (3BC JlaHb https://e.lanbook.ru/book/182471)

Becenoga (0. B. NpoMbIWneHHbIN AM3aiH 1 npoMbiwneHHas rpadguvka. Metoabl co3gaHvs NpoToTUNOB U
3 mopenein: yuebHoe nocobue / Becenoga tO. B., JlocuHckas A. A., JloxkuHa E. A., HoBocnbupckun

| rocynapCTBeHHbIV TeXHUYecknin yHuBepcuTeT, 2019.— 144 c. (3BC NaHb
https://reader.lanbook.ru/m/book/152256#1)

Boposckuii A.C. lNporpammupoBaHme MUKpokoHTponnepa Arduino B MHOPMaLMOHHO-YNPaBRAsOLLNX

4. | cuctemax: y4ebHoe nocobue, OpeHbyprckuin rocyaapcTBeHHbIN yHuBepeuteT, 2017.— 113 c. (OBC JlaHb
https://e.lanbook.ru/book/110615)

Lenuxos E. C. NprvMeHeHne nporpammHo-annapaTtHbix cpeacTs Arduino npu pa3paboTtke
aBTOMAaTM3NPOBAHHbLIX CUCTEM CBETOBOW MHAUKALMM 1 BbiBOAA nHpopmaumn. B 2 4. Y. 1: YyebHoe
nocobue, Lenuxos E. C., OpeHbyprckuii rocyaapcTBeHHbIl yHuBepeuTeT, 2019.— 127 c. (OBC JlaHb
https://e.lanbook.ru/book/159885)

6. | Oy6kos N.C. PeleHne npakTMyeckmx 3agay Ha 6ase TEXHONOrMn MHTEpHeTa Belen: yyebHoe nocobue /



https://reader.lanbook.ru/reader/book/152256#92

Oy6kos W.C., Ctawesckuii MN.C., AkoBuHa WN.H., HoBocnburpckuin rocy4apCTBEHHbIN TEXHUYECKUIA
yHuepcuteT, 2017.— 80 c. (3BC JlaHb https://reader.lanbook.ru/m/book/118206#1)

By4yenbHukoBa, T. A. OcHoBbl 3D MogenvpoBaHus B nporpamme Komnac : yyebHo-meToamnyeckoe nocobue /
T. A. ByyenbHukoBa. — TiomeHb : TAY CeBepHo ro 3aypanbsi, 2021. — 60 ¢. — TeKCT : 3NeKTPOHHbIN //
JNaHb : anekTpoHHO-6ubnnoTeyHasa cuctema. — URL: https://e.lanbook.com/book/179203 (pnata
ob6paweruns: 02.03.2022). — Pexwvm gocTyna: Ans aBTopua. Nofib3oBaTtenen.

JTykanuyk C.A. KOMIMAC-Ipadmk n KOMIMAC-3D Bepcuu 6-nntoc - 13: npaktudeckoe nocobue ans sy3os /
8. | Nykanuyk C.A., Bantuiickuii rocyfapCTBEHHbIV TEXHUYECKUI YHBEpCuTeT «BoeHmex» nvenn ..
YctuHoBa, 2012.— 77 c¢. (BBC JlaHb https://reader.lanbook.ru/m/book/63713#2)

Abpocumos C.H. OcHoBbl komnbloTepHol rpacukm CATMP usgenuin mawmHoctpoeHns (MCAD): yuebHoe
9. nocobue ans By3oB / AbpocvumoB C.H., BanTuinckmin rocyjapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET
«BoeHmex» numenn O.9. YctuHoBa, 2014.— 206 c. (3BC JlaHb https://reader.lanbook.ru/m/book/63672#1)

6) gononHuTenNbHasa nuTeparypa:
Ne n/n McTouHUK

1 [opyHoB A.W. AOAnTUBHBIE TEXHONOMMKN 1 MaTepunansl: yyebHoe nocobue / A.W. NopyHoB. — KasaHb:
© | KHUTY-KAW, 2019.— 56 c. (OBC JaHb https://reader.lanbook.ru/book/144008#3)
Tpodmmos A.B. KoMNbloTEpHbIE TEXHOMOMMM B MaLLMHOCTPOEHUU. AOANTUBHBIE TEXHOMOMMKN: Y4yebHoe
2. | nocobwue ana ctygeHtoB / A.B. Tpocdumos n ap., Caxkr-MNetepbypr: CM6IMMTY, 2019.-72 c. (3BC NaHb
https://reader.lanbook.ru/m/book/120060#2)
Kapaces B. B. ABTomaTn3npoBaHHble MHOPMaLMOHHO-yNpaBnsaoLwmne cuctemMsl: YuebHoe nocobue,
3. | Kapaces B. B. PsasaHckuii rocyaapCTBEHHbIV paguoTexHmdeckmin yHiusepcuteT, 2013.— 64 c. (3BC JlaHb
https://e.lanbook.ru/book/168010)
'nnbuH E. C. PaspaboTka nsamepuTtenbHbIX CUCTEM C NPUMEHEHNeM KoHTpornnepos Arduino: OrnekTpoHHoe
4. | yyebHo-meTognyeckoe nocobue / FnnbuH E. C., Yenenes B. ., TonbaTTUHCKMI rocyAapCTBEHHbIN
yHnBepcuteT, 2016.— 48 c. (OBC JlaHb https://e.lanbook.ru/book/140062)
Kyopssues, E. M. KOMMAC-3D. NpoektupoBaHue B MmawumHocTpoeHun / E. M. KyapsBues. — Mockga :
OMK TMpecc, 2009. — 440 c. — ISBN 978-5-94074-480-0. — TeKCT : 3NeKTPOHHbIN // JlaHb : 3NeKTPOHHO-

= 6ubnunoteyHas cuctema. — URL: https://e.lanbook.com/book/1308 (aata obpaweHuns: 02.03.2022). —
Pexuvm goctyna: ans asTopus. nonb3oBaTtenen.
Kyapssues, E. M. KOMIMAC-3D. MogenupoBaHue, NpOEKTUPOBaHME U pac4eT MexaHudeckux cuctem / E.
6 M. Kyapssues. — Mocksa : MK lNpecc, 2008. — 400 c. — ISBN 978-5-94074-418-4. — TekcT :

3NEKTPOHHbIV // laHb : anekTpoHHO-OMbnunoTeyHas cucrema. — URL: https://e.lanbook.com/book/1303
(nata obpawenuns: 02.03.2022). — Pexum gocTyna: ansi aBTopus. nonb3oBaTtenen.

Kyopssues, E. M. KOMMAC-3D V10. MakcMmanbHO nonHoe pyKOBOACTBO : PYKOBOACTBO : B 2 Tomax / E.
M. Kyapssues. — Mocksa : MK lNpecc, [6. r.]. — Tom 1 — 2008. — 1184 c¢. — ISBN 978-5-94074-428-
7. | 3. — TekKcT : aneKTpOoHHbIN // NlaHb : anekTpoHHO-6nbnmnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/1304 (aata obpalyenus: 02.03.2022). — Pexum gocTyna: aAns asTopus.
nonb3oBaTenen.

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduunanbHblie peCypebl MHTEPHET)*:
Ne n/n Pecypc

8. | https://lanbook.com — OBC «JlaHb»

9. | https://biblioclub.ru — 3BC «YHunBepcuTeTCKas Gubnmoreka oHManH»

10. | www.iprbookshop.ru — 3bC «IPRbooks»

16. MepeyveHb y4eGHO-MeTOAMYECKOrO 06ecneyeHUs Ans cCaMoCTOATeNIbHON paboThl

Ne n/n McTOoYHUK
1. | http://www.lib.vsu.ru — 3oHanbHasa Hay4Has 6ubnuoteka BI'Y
2. | http://wmww.moodle.vsu.ru
3. | https://elibrary.ru — HayyHas anekTpoHHas 6ubnmoteka

17. OGOpasoBaTesfibHble TEXHONIOMMU, MUCNONb3yeMble nNpu peanusauum y4ebHOMU
AUCLUMNINHBLI, BKNOYash AUCTaHUUOHHble oOpasoBaTtenbHble TexHonoruun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe 0Oy4eHue):

B yuebHOM npouecce wucnonb3ylTca cnegywowme obpasoBaTenbHble TexHororun. [lo
obpasoBaTtenbHbiM hopMam: nekunn; nabopaTopHble 3aHATUSA; UHOMBUAYANbHbIE 3aHATUSA. [1o
npeobnagarowmum Metogam u  npuemam  oby4veHus: OB6bACHUTENbHO-UNMOCTPATUBHbIE
(o6bsACHeHMe, nokas3—aemMoHCTpaums y4ebHoro matepmana u gp.); akTuBHble (aHanua y4yebHom
N Hay4YHOW NTepaTypbl, COCTaBNEHNE CXEM N OP.) U UHTEPAKTUBHbIE, B TOM YUCIIE U rPYNNoBbie
(B3aMmHOe obyyeHue B (hopMe MNOLrOTOBKM M OOCYyXAEHUs A0KNagoB); MHOPMAaLMOHHbIE;


https://reader.lanbook.ru/reader/book/118206#70
https://reader.lanbook.ru/reader/book/63713#281
https://reader.lanbook.ru/reader/book/63713#281
https://reader.lanbook.ru/reader/book/63672#80
https://reader.lanbook.ru/reader/book/63672#80
https://reader.lanbook.ru/reader/book/63672#80
https://lanbook.com/
https://biblioclub.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/

KOMMbIOTEPHbIE; MynbTUMeaunHble (paboTa C canTamu akageMU4ecKux CTPYKTYp, HayyHo-
nccrnenoBaTenbCKMX opraHnsaumin, aNeKTPoHHbIX bnbnmnoTek n ap., paspaboTka npeseHTaumn,
coobuieHnn n goknagos, paboTa ¢ 9NEeKTPOHHbIMK 0ByYaroLwmUMm nporpaMmMmamn u 1.0.).

18. MaTepMaﬂbHO-TeXHquCKOE obecne4yeHne AUCLUNIUHDbI:

JNNaBopaTtopus KOMMbIOTEPHBIX TEXHONOrMN Kadeapbl OU3nKN TBEPAOro Tena n HaHOCTPYKTYP,
cBobogHo pacnpoctpaHsiembln naket KOMIAC-3D (Y4yebHas Bepcusi) (nab. 19)

O6yuatowmi Habop Arduino, y4ebHbin 3D npuHTep (nab. 25)

Peanusauma gucuunivHbl C MNPUMEHEHUEM 3NEKTPOHHOTO OOYYeHWss M OUCTAHUMOHHbIX
obGpasoBaTenbHbIX  TEXHOMOMMN  OCyLLecTBNsSeTcsa 4Yepe3 obpasoBaTenbHbIM  nopTan
"ONEeKTPOHHLIN YHNBepcuTeT BIY"

19. OueHo4HbIe cpeacTBa ANns NPoBeAEeHUA TEKYLeNn U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEeHKM 0cBOeHMS obyyatowmnmmncs y4ebHoro matepurana onpeaensercs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHLI:

MupukaTop(bl)
Ne HaunmeHoBaHue pasgena K
omneTeHuuns (1) OOCTUXEHUsI OueHouyHble cpeacTBa
n/n AVCUMNINHBI (MOAynNs) KOMMETEHLMN
1. Obuine npuHUMe MK-2 MNK-2.1 YcTHas becepna
agaMTUBHOMO NPOM3BOACTBA
Knaccudumkauusa MK-2 MnK-2.1
2. | obopygoBaHusa n matepuanos JlabopatopHas paboTta 1, 2
anaUTUBHOTO MPOM3BOACTBA MK-3 MK-3.3
3. Texxonorum GeicTporo MK-2 MK-2.1 YcTHas 6ecepa
NPOTOTUNUPOBAHNS
4 KoHcTpyKkTOpCcKkasi noarotoBka K-3 AK-3.5 YcTHas Gecena
agaMTUBHOMO NPOM3BOACTBA
TeopeTuyeckne OCHOBbI MK-2 MK-2.1
5. | npoussoacTBa usgenvi YcTtHas becega
METOAOM MOCIIONHOrO CMHTE3a Mk-3 MKk-3.6
ABTOMaTM3NPOBaHHbIE
6. | cMCTeMbl NPOEKTUPOBAHNSA MK-3 MK-3.5 YcTHasa 6ecena
(nporpamma Komnac)
Mporpamma Komnac (3D MK-2 MK-2.1 )
7. MOZENMpOBaHE) k-3 MK-3.3; MK3.6 JlabopaTopHas pabota 3-8
MpomexyToyHasi aTTecTauus YcTtHas 6ecefa,
chopma KOHTpons — 3a4eT npakTudeckme 3agaHusi

20 TunoBble OLEHO4YHbIe CcpeAcTBa M MeToAMYEeCKUe MaTepuanbl, onpegensioLwume
npoueaypbl OLeHUBaHUA

20.1 TeKywWwMn KOHTPOJb YCNEeBaeMoCTH

TeKyLLl,I/II7I KOHTPOJ1b yCrneBaeMoCTH No ANCUUNnIinMHe ocyLllecTBiAeTCcd C NOMOLLbIO cneayrowmnx
OLEHOYHbIX CpeacTB. OT4EeTbl O BbINOJIHEHUN na6opaToprlx pa60T.

MNepeyeHb TeM nabopaTopHbIX paboT

JTabopaTtopHas paboTta 1. NporpammmnpoBaHme KOHTponnepa Ha 6a3e Arduino.



JTabopaTopHas pabota 2. C6opka nabopatopHoro 3D npuHTepa.

JTabopaTtopHas paboTta 3. [ocTpoeHne reoMmeTpudecknx NpUMMTUBOB

JTabopaTopHas paboTta 4. TpexmepHoe MOOENNPOBAHNE CIOXHbLIX Ten C MNPUMEHEHNEM
onepauun BblaaBnnMBaHus.

NabopaTtopHas pabota 5. TpexmepHoe MOLENMPOBAHUE CROXHbIX Ten C MNPUMEHEHNEM
onepaunn BpaLLeHns.

JTabopaTopHas paborta 6. TpexmepHoe MogenMpoBaHWe C MNPUMEHEHUEM KUHEMATUYECKON
onepauun.

INabopaTtopHas pabota 7. Co3gaHne AoKymeHTa cneundumkaumi cbopovHoro nagenms B 3D.
JTabopaTopHas paboTta 8. MN3rotoBneHne MakeTHOro n3genus ¢ nomoubio 3D nevatn.

[nsi TeKywero KOHTPOssi yCneBaeMOCTU WUCMONb3yeTCs YCTHbIN OMpoC, OTYETbl O XoAe
BbINONHEHMS NabopaTopHbIX paboT, Ha OCHOBE KOTOPbIX BbICTaBNSETCS 3a4eT.

CooTHOLLIEHNE NoKasaTenen, KpUTeEPUEB U1 LKasbl OLEHMBaHUS pe3ybTaTtoB 06yYeHus.

YpoBeHb
cdopmmpoBaH Lkana
Kputepun oLeHnBaHnsi KOMMNETEHLMI HOCTH OLEHOK
KOMMeTeHUun

O6yyarowuiicss B NOMHOW Mepe BnageeT MNOHATMWHBLIM annapaTom
AaHHON 0bnactn Hayku (TeopeTu4eckMMM OCHOBaMW AMCLMMSMWHBI), MOBbLILIEHHbI
cnocobeH wnnCcTpMpoBaTb OTBET npuMepamu, dakTamu, AaHHbIMU YDOBEH 3a4TeHo
Hay4HbIX WCCNedoBaHWWA, NPUMEHATb TeopeTuveckne 3HaHus And
BbIMOSIHEHNSI TECTOB PELUEHMS MPaKTUYECKUX 3aday Npy BbINOMHEHUN
nabopartopHbIx paboT

Obyvarowminca BnageeT MOHATUMHBIM annapaTtom AaHHoOW obnacTtu
Haykn (TeOpeTu4ecKMMM OCHOBaMW  OUCLUMMSWHLI),  AONycKaeT BasoBbin 3a4TeHo
He3HauuTemnbHble OWMNOKN NPpW BbINOMHEHUN TECTOB U NabopaTopHbIX YypOBEHb
3agav

Obyuvarowuincd  BnageeT YacTUYHO TeopeTMYEeCKMMM  OCHOBaMu
OVCLUMNAWHBI, dparMeHTapHO cnocobeH NpoxoauTb TeCcTUpOBaHWE U
BbIMONHATb NabopaTopHble 3agaHns

HeynosneTtsoputensHoe BbIMONHEHNE TECTOBbIX 3adaHun.
O6yyarowuincss  4EMOHCTPUPYET  OTPbIBOYHbIE,  (hparMeHTapHble He 3a4TeHo
3HaHWsA, gonyckaeT rpybble OoWnBKM Npu BbINOMHEHWN MPAKTUYECKUX
3agad nabopartopHbIx paboT

[Moporosbin 3a4yteHo
YPOBEHb

20.2 NMpomexyTo4yHasa aTrecTauums

MpomexyToyHas aTTecTauust No AUCUMNINHE OCYLLECTBNSIETCS C MOMOLLbIO CreayLLInX
OLIEHOYHbIX CPeaCTB:

OnucaHue TeXHONOrnM NpoBeAeHUsS NPOMEXYTOYHOM aTTecTauum

I‘IpomemyTquaﬂ aTTectTaumsa no AgucumnivHe — 3a4et. B npunoxeHume K Junnomy
BHOCUTCA OUEHKa 3a4meHo.

[na oueHnBaHusA pe3yrnbTaTtoB o6yqum;| Ha 3a4yeTe UCNOJIb3yeTCA — «3a4YTeHO», «He
3a4YTEeHO».

OueHka ypOBHSI OCBOEHMSI AMCLUUMNIMHBI «HOpMaUMOHHbIE cUCTEMbI B agAUTUBHbIX
TEXHOIOMMSIX» OCYLLIECTBIISIETCS NO CrneayloLWwmnm nokasaTensam:
- KAYECTBO M CBOEBPEMEHHOCTb BbINONIHEHUS NabopaTopHbIX paboT;



- MOJIHOTa OTBETOB HA BOMPOCbI KOHTPOJ1IbHO-U3MEPUTESNIbHOIO MaTepuana,

- MOJIHOTAa OTBETOB HA OONOJTHUTENbHbIE BOMPOCHI

CooTHOLLEHNE NokasaTenewn, KPUTEPMEB U1 LUKasbl OLLEHUBaHWS pe3ynbTaToB 06yYeHus.

YpoBeHb
cchopmumpoBaH Lkana
KpuTepun oueHmBaHs KOMNeTeHuni HOCTH OLEHOK
KOMMeTEeHUUn
OGyyaowuincs B NOMHOW Mepe BnageeT MNOHATMWHBLIM annapaTtom
AaHHON obnactn Hayku (TeopeTu4eckMMu OCHOBaMW AMCLMMMMWHBI), MOBLILLEHHbI
cnocobeH wnncTpMpoBaTb OTBET npumepamun, dakTamu, SaHHbIMU YDOBEH 3a4TeHo
Hay4HbIX WCCNedoBaHWWA, NPUMEHATb TeopeTuveckne 3HaHus And
BbINOMHEHNSI TECTOB PEeLUEHUs MpaKTUYEeCKMX 3agay Npu BbINOMHEHUN
nabopaTtopHbIX paboT
O6yyaowmnca Bnageet MNOHATUMWHBIM annapaToMm AaHHoW obnacTu
Haykm (TeoOpeTM4ecKMMM OCHOBaMW  AUCLMNMWHBI),  JOnyckaet Basosbin 3a4TeHo
He3HayMTenbHbIE OWMBKM NPW BbIMNONIHEHWMU TECTOB U fTabopaTopHbIX YpOBEHb
3agav
Obyvarowuinca  BnageeT YacTUYHO TeopeTMYEeCcKMMM  OCHOBaMu n y
ONCUMNINHBI, (bparMeHTapHO CrnocoBeH NpoxXoauTb TeCTMpPOBaHWE U Oporosbiit 3auTeHo
BbIMONHATEL NabopaTopHble 3a4aHus ypoBeHb
HeynosneTtsoputensHoe BbIMNONHEHNE TECTOBbIX 3adaHun.
O6yyaowuincss  AEeMOHCTPUPYET  OTPbIBOYHbIE,  (hparMeHTapHble He 3a4TeHo

3HaHWsA, gonyckaeT rpybble OWMNOKM NpW BbINOSHEHWU MPAKTUYECKUX
3agad nabopartopHbix paboT




