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8. YuebBHbIn roa: 2024-2025 CemecTp(bl): 6



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llernibto npenogaBaemMon AUCUUNANHBI SBNISIETCA O3HAKOMISIEHNE CTYAEHTOB C
PU3MYECKMMUN NPUHLMNAMMU, NEeXalLMMM B OCHOBE afANTUBHBIX TEXHOMOMI, a Takke MeToaamu
MOAENNPOBaHUS N NPOEKTMPOBAHNS AeTaren C y4eTOM CBOMCTB UCMOSb3yeMbIX MaTepuarnos.

OcHoesHoU 3adadyell ANCUNNINHBI ABNSETCS NOArOTOBKA CTYAEHTOB A1 PELLUEHUS HAayYHO-
nccnenoBaTenbCKUX N HAyYHO-TEXHMYECKNX 3a4ay aaauTUBHbBIX TEXHOOMIN C NPUMEHEHMEM
KOMMbIOTEPHOIO MOAENNPOBAHUS.

B pesynbTate nsyyeHus Kypca CTyaeHT JOJDKEH:

3HaThb:

o6Lwue NpuHUMNLI aaaNTUBHOIO NPON3BOACTBA;

Knaccudurkauuio obopyaoBaHusa n matepuanos agaMTUBHOMO NPOM3BOACTBA;

aBTOMaTU3NPOBAHHbIE CUCTEMbI MPOEKTUPOBAHUS.

yMeTb:

NPOBOANTbL KOHCTPYKTOPCKYIO NOAroTOBKY aAAnTUBHOIO NPON3BOACTBA;

peann3oBbiBaTb NPON3BOACTBO U3AENMA METOAOM NOCNONHOIO CUHTE3a

NPUMEHATb aBTOMaTU3NPOBaHHbIE CUCTEMbI NPOEKTUPOBAHUS B aAANTUBHbLIX TEXHOMOMMAX

10. MecTo y4yebHOM AncUMNIUHbLI B cTpyKType OOI:

OucumnnuHa b1.B.05 NHpopmaumoOHHbIE cUCTEMbI B aAaUTUBHBIX TEXHOSMOMMAX OTHOCUTCH K
yacTtu, hopMupyemMon y4acTHuKamm obpasoBaTefibHbIX OTHOLEHM 6a3oBoro 6roka b1.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIIMHE/MOAYMO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NMMIaHUpPyeMbIMU pe3yribTaTaMX OCBOEHUS o6pa3oBaTesfibHOM
nporpamMmmMbl (KOMAEeTEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HasBaHue Koa(bl) WuaukaTop(bl) MnaHnpyemble pesynbTaTsl
KOMMeTeHL MK oby4eHus
MK-2 | CnocobeH BbINOMHATb MnK-2.1 3HaeT MeToabl U 3HaTtb: MeToabl U cpeacTBa cOopku
WHTerpaumio cpencTtea cobopku W MHTEerpauumn nporpaMMHbIX
nporpamMmmHbIX NHTEerpaumu MOZYIEeN N KOMMOHEHT, MeToAbl 1
Moaynen un nporpaMmMHbIX Mogyrnen n | cpeactea Bepudukalmm
KOMMOHEHT, KOMMOHEHT, MeToAabl U paboToCnoCOBHOCTUN NPOrPaMMHbIX
BbINOMHATb cpencTtea Bepudmkaumnm NpoayKTOB
Bepudmkaumo paboTtocnocobHocTH YMeTb: NpUMEeHsiTb MeTOAbI 1
nporpamMmmHbIxX nporpamMmmHbIX MPOOYKTOB | cpeAcTBa COOPKMU U UHTEerpaumm
NpPOAYKTOB NporpaMmHbIX MOAYNEN U
KOMMOHEHT, MeTOoAbl U CpeacTBa
Bepudmkaumm pabotocnocobHOCTH
NporpaMmHbIX NPOAYKTOB
BnapeTb: HaBbikaMy NPUMEHEHMS
METOAO0B 1 CPeACTB COOPKUN U
WHTEerpaumm nporpaMmmHbIX
MOZYren N KOMMOHEHT, METOL0B U
CpeAacTB BepudmKauum
paboToCnoCOBHOCTUN NPOrPaMMHbIX
NpoAyKTOB
MK-3 | CnocobGeH BbINOMHATH MK-3.3 ObecneunBaet 3HaTb: Tunosbie IC B
paboTbl N0 CO34aHUI0 pa3paboTky K COOTBETCTBMM C TpeOOBaHMSAMMU
(MogudmkaLmm) n TectupoBaHue NC Ha YMeTb: BbINOMNHATL pa3paboTky u
COMNPOBOXAEHMIO 6ase Tvnoson MIC B TectupoBarue VIC Ha bGa3se
WHPOPMALIMOHHbIX COOTBETCTBUN C Tvnoson NC B cOOTBETCTBUM C
cucTem TpeboBaHMAMU TpeboBaHMAMM
BnapeTb: HaBblikaMun pa3paboTku u
TecTtupoBaHus NC Ha 6ase
Tunoson NC B cooTBETCTBUM C
TpeboBaHnsiMn
MK-3.5 HacTpansaeT n 3HaTb: OnepaunoHHYI0 CUCTEMY,
yCTaHaBnvBaeT CYB[, npuknagHoe MO,




OMnepauNoHHYIO CUCTEMY,
CYb[, npuknagHoe O,

Heobxoaumoe Ans
dyHKUnoHnposaHusa NC

Heobxoaumoe ans
dyHKUMoHMpoBaHus NC

YMeTb: HacTpamBaTh U
yCTaHaBnMBaTb ONEePaLOHHYIO
cuctemy, CYB[, npuknagHoe MO,
Heobxogmmoe ans
dyHKUMoHMpoBaHusa NC

BnapeTb: HaBblkaMn HACTPONKY U
YCTaHOBKW OnepauroHHON
cuctembl, CYB[, npuknagHoro MO,
HeobxoamMmoro ans
dyHKUnoHnposaHusa NC

MK-3.6 PaspabatbiBaeT u 3HaTb: anropuTmbl o6MeHa
peanusyeT anropuTMbl AaHHbIMy mexay NC n
obmMeHa fJaHHbIMU Mexay | CyLLeCTBYHLWUMM cUCTEMaMMU
UC n cywecTtByoWwmmMm BesonacHocTH
cucTeMamu YMeTb: paspabatbiBaTth U
6e3onacHoCTH peanunsoBbIBaTb anropuTMbl
obmMeHa gaHHbIMKu mexay C u
CYLLECTBYIOLMMY CUCTEMAMMU
BesonacHocTn
BnapeTb: HaBbikamun pas3paboTku u
peanusauum anroputMoB obmeHa
AaHHbIMKU mexay NC u
CYLLECTBYIOLLMMU CUCTEMAMM
BesonacHocTn
12. O6bem gucunnuHbI B 3a4eTHbIX egnHuuyax/yac. — 2/ 72.
Popma NpomMeXyTo4yHon aTrectaumm _3adet
13. TpymoeMKocTb No Buaam y4yebHon paboTbl
TpygoemkocTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
6 cemecTp
AyOMTOPHbIE 3aHATMSA 48 48
nekuunu 32 32
B TOM YuMCre: npakTuyeckme
nabopaTtopHbie 16 48
CamocTonATenbHasa paboTa 24 24
dopma NpoMeXyTOYHO aTTecTaumum — 3a4et
WToro: 72 72

13.1. CopepxaHue gUCLUUNINHDI

n/n HanmeHoBaHue pa3gena
CopepxaHue pasgena gUCUUnivHbl
OUCLIMMNINHbI
1. Nlekuun
1.1 OcCHOBHble MOHATUSA, TEPMUHbI W onpeaeneHusa. lNMpeomeTr n 3agadn

O0wme NpyHUMMbI
agAaMTUBHOMO NPOM3BOACTBA

ancuunnudel. Victopnst cosgaHna U pasBuTMS CpedcTB aBTomMaTusauum
NOArOTOBKW M OLEHKU MPOEKTHOW, paboyen 1 akcnnyaTaumMoHHON
OOKYMeHTauun. ANroputMbl MPUMEHEHUS 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 npou3soacTtBa  getanen npupaLleHnem. OcobeHHOCTH
MCNONb30BaHMs OeTanen, npou3BeneHHbIX aaauTueHo. CpaBHeHue
agavTMBHOTO  npou3BoacTBa M obpaboTkm  pesaHumem ¢ UITY.
Knaccudumkaums npoueccoB aganTMBHOIO npoussogctea. HanpaeneHus
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. OcoBGEeHHOCTM  KOHCTpyupoBaHuMs — getanen  Ans
npou3BoaCTBa nytem pobaeneHus marepuana. CospgaHue,
pefakTMpoBaHMe 1 NO3MUMOHUPoBaHNe B pabo4den 3oHe dannos STL.

1.2

Knaccudmkaums
obopyanoBaHusa n
MaTepuanoB agauTUBHOIO
npon3BoACTBa

O6opynoBaHue apgautuBHoro npoussoacTtea: 3D npuHTep, 3D ckaHep,
aTtoman3ep (OCHOBHbl€ KOMMOHEHTblI M COCTaBHble YacTu obopynoBaHWUS
afanTUBHBIX — TexHonormn). CBsA3b UM pusmyeckne  NpuHUUNGI
B3aMMOENCTBUSI MPOrPaMHbIX, 3NEKTPOHHbIX WU MeXaHWYeCKMX YacTten
obopyanoBaHusa. MaTepuanbl agAuTMBHOIO MNPOW3BOACTBA:  MeTan,
nonumep, Ouonornyeckne martepuansbl  (OCHOBHble  PU3NYECKME
CBOWCTBa, hopma, pasmep, TeKy4ecTb U T.4.)

1.3

TexHonornn BeiCcTporo
NPOTOTUNUPOBAHNSA

dotononumepusaumsa.  Wctopua um pasButve  HOTONONUMEPOB.
KoHdurypauunm npoLeccos hoTononumepusauum: BEKTOpHOEe
CkaHUpoBaHWe, npoeuvpoBaHne TpadpapeTa, ABYX(OTOHHblE MOAXOAbI.
OnvcaHve npuMMEeHsieMblX MaTepuarioB W MNpOLECcCOoB. JKCTPy3wus.
OcaxpeHve. OnucaHve COCTaBHbIX YacTeW npouecca: 3arpyska
mMaTtepuana, CKWKeHWe, 3KCTPy3usl, 3aTBepaeBaHue, KOHTPOMb MO3ULMU.
OnncaHve pasnuyHbIX CUCTEM W YCTAHOBOK, WCMOSb3YIOLNX MeTOoAbl
SKCTPY3uM Ans agauTUBHOIrO NpouM3BOACTBA. JlamuHupoBaHue. CnekaHune
nopoLuKkoBon noanoxku. OnucaHue npouecca NamUHUPOBAHUS NIMCTOBbIX
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 npevMyLlecTsa n HegoctaTku. Bua kanenb. TexHonorus
TpexmepHon neyatu. PekomeHgaumm no  BbibOpy  agouTUBHOWM
TEXHOMOormm. MeTogabl oTtbopa. Moaxoabl K  onpegeneHunto
LuenecoobpasHoCcTu. YnpasneHne u NnnaHMpoBaHne NpovM3BOACTBOM.

1.4

KoHcTpykTOpckas
NnoAroToBKa agAWTUBHOTO
npon3BOACTBA

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

1.5

TeopeTuyeckue
OCHOBbI Npoun3BoaCcTBa
n3genvi MeTogaom
NMOCMNOWHOro CUHTE3a

TexHonorn4yecknin MNpouecc W CrauCuHr Ofs M3roTOBIIEHUS U3Oenun.
KoHTponb KkadecTBa roToBOro Msgenusi C WUCMNOSfib30BaHMEM HOBEMWLIUX
Hay4yHbIX MeTOAOB W MNoAxodoB, B TOM 4ucre C MCMONb30BaHUEM
WMHOPMALMOHHBIX cucTem. PuHMLLIHAA gopaboTka M3genui, NonyYeHHbIX
MEeTOJOM NOCIOMHOIo CUHTE3a. JKcnnyaTaumsa agauTUBHbLIX YCTaHOBOK

1.6

ABTOMaTM3NPOBaHHbIE
CUCTEMbI MPOEKTMPOBaHUS
(nporpamma Komnac)

Knaccel n Bugsl CAD n CAM cuctem, mx BO3MOXHOCTU M MPUHLUNGI
YHKUMOHNPOBaHUA HasHauyeHve nporpaMmbl. Tunbl [OKYMEHTOB B
Komnace. (4eptex, cdparmeHT, getanb). OCHOBHblE CNOCOOLI CO3naHus
yepTexen. bubnmnortekn anemeHtoB. OCHOBHbIE onepauun Npu cos3gaHum
anemMeHToB YepTexen. OCHOBHbIE MPMEMbI MOCTPOEHUS YEpPTEXA.

1.7

Mporpamma Komnac (3D
MoOenupoBaHue)

OcHoBHble cnocobbl co3gaHus petanen. Onepaumu npu  Co3gaHWm
getanewn (BblgaBnvsaHve, BpalleHune, 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 NMHENHbIX
pasmepoB. BBoA nMHENHbIX pasMepoB C YMpaBfleHUWEM HaAMUCbio U
3agaHveM napameTpoB. Beoa yrnosbiX pasmepos. Beoa AvameTpanbHbIX
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 Beabe). LLTprxoBka obnacrw.




2. JlabopaTopHble 3aHATUA

2.1

Knaccudmkaums
obopynoBaHusa n
MaTepuanos agauTUBHOIO

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

nponssoacTea (OCHOBHbIE
KOMTMOHEHTbI U COCTaBHbIE
YyacTn obopynoBaHus

aaaMNTUBHBIX TEXHOOINI)

2.2 JlabopatopHas pabota 3. [MocTpoeHne reomeTpnyeckux NPUMUTUBOB
JlabopaTtopHas paboTta 4. TpexmepHOe MOAENMPOBAHNE CHOXHbLIX TEN C
NPUMEeHeHNEM ornepaLmm BblaaBnMBaHUS.

JlabopaTtopHasa paboTa 5. TpexmepHoe MoOennpoBaHME CIOXHbLIX Ten C
NPUMeHeHNeM onepaLmm BpaLleHus.

JlabopaTtopHasa paborta 6. TpexmepHoe MoAennMpoBaHne ¢ NPMMEHEHNneM
KMHEMaTM4YeCKon onepaunn.
JlabopatopHas pabGoTta 7.
cbopouHoro nsgenus B 3D.
JlabopatopHas paboTta 8. N3roToBneHne MakeTHOro n3gennsa ¢ NoOMOLLbO
3D nevartn.

Mporpamma Komnac (3D
MoAennpoBaHue)

CosgaHue [oKymeHTa cneuudukauui

13.2. Tembl (pasaenbl) QUCUUNIMHBI 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
obopyanoBaHusa n
MaTepuanoB agauTUBHOIO
npou3BoOACTBa

TexHonornn BeICcTporo
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. MeTogu4yeckne ykasaHus Ans ob6y4arowmxcs No 0CBOEHUIO AUCLUNIINHDI

Mpy ucnonb3oBaHUN OUCTAHUMOHHbIX OBpa3oBaTeErNbHbLIX TEXHOMOTMA U 3NEKTPOHHOIO
oby4yeHuss BbINOSMHATL BCE YyKasaHWs npenogasBaTenei, BOBpeMsi noakntodatbes k online
3aHATMSAM, OTBETCTBEHHO NOAXOAUTbL K 3aA4aHUsIM AN CAMOCTOSITENbHON paboThl.

BHeayamTopHas camocTosiTenbHas paboTa CTyAeHTOB Bko4aeT npopaboTky MaTepuanos
NEeKUUA, N3y4yeHne peKkoMeHA0BaHHOW NUTepaTypbl, NOATOTOBKY K NabopaTopHbIM paboTtam u nx
3awmTam, NoAroToBKY K YCTHOMY OMpPOCY MO NEKUMOHHOMY maTtepuany. YuyebHo-meToamyeckoe
obecneyeHne camoCTOSITENbHON paboTbl — PEeKOMeHAOBaHHas NporpamMmon nutepaTtypa W




KOMMMEKT  Mnporpamm-reHepaTopoB  WHAMBUAYamnbHbIX  3a4aHun Ha  MUCbMEHHbIE
camocToATenNbHbIE PpaboThl.

CamocTtositenbHaas pabota B ayguTopuu BLINOSMHAETCA No4 HEnocpeacTBEHHbIM
PYKOBOACTBOM MpenogaBatend Ha nabopaTopHbIX 3aHATUNAX, Mpu3BaHHbIX obecneynTb
BbIOOPOYHOE MCMONb30BaHME NEKUMOHHOIO MaTepmana gns 6onee rnybokoro uadydexus. [Ang
noBbIlWeHNss 3(PPEKTUBHOCTN PYKOBOACTBA MNpu MpoBeOeHUN 1abopaTopHbIX 3aHATUN,
AEMOHCTPUPYIOLWNX CNOCOBHOCTL MpOrpamMMuMpoBaHUA  KOHTponnepa Ha ©6ase  Arduino,
COMpPSKEHUsT COCTaBHbIX YacTten nabopatopHoro 3D npuHTEpa, a Takke AEMOHCTPUPYHOLLMX
BapuaHTbl UCMONb30BaHUSA aBTOMATU3MPOBAHHbIX CUCTEM MPOEKTMpoBaHMS W npuemoB 3D
MOAENNPOBaHMA ONs  peELUeHUs COOTBETCTBYIOLUMX MNPaKTUYECKMX 3ajadv, Heobxogmmo
cCbiaTbCA Ha MmaTepuanbl NeKuuMn, nokasbiBasi MecTO pellaemblXx 3agady B oOuwem nnaHe
nanoxeHus. [lns obecneyeHnsa Kaxgoro CTyaeHTa MHAMBMAYANbHbIM KOMMSIEKTOM U3 YeTbIpex
obs3aTenbHbIX AN BbINOMHEHUSA 3a4ad, umeeTcsa Habop 3agaHui COOTBETCTBYOLLEro obbema.
MpoBepka pe3ynbTaTOB  BbINOMHEHWS  paboTbl  BKMNOYaeT TpeboBaHWA  BO3MOXHOM
MacLTabmMpyeMoCcTM NPUMOXKEHMST HA KOMMYECTBO NapanmenibHbiX MpOLEeCcCOoB, AOCTMKEHUS
MaKCMManbHOro napannenMama u paBHOMEPHOro pacrnpeaeneHns BblYUCIIUTENbHOW HarpysKku,
a TakkKe Xopowero CTuns MOAENWpPOBaHWS B MNPEeAOCTaBIEHHbIX aBTOMAaTU3MPOBAHHbIX
cucTemMax NpoekTupoBaHus. [leMOoHCTpaLmsa BbINOIHEHHOIO NabopaTopHOro 3agaHns BKAOYaeT
ob6sA3aTenbHy0 NPOBEpPKY (PYHKLUMOHMPOBAHMSA OTAENbHBIX COCTaBHbIX YacTen nabopaTopHOro
afaMTMBHOMO 060pyaoBaHMs, peanmM3oBaHHOrO C UCMONb30BaHMEM NMPeaoCTaBeHHON y4ebHon
mMatepmanbHon 6asbl  (Arduino u Heobxogumble MoOAynM), C MPUMEHEHMEM OCHOB
NporpaMMMpoBaHNS  KOHTPOMSEPOB, a Takke MNPOBEPKY MNPaBUIIbHOCTM  MOCTPOEHUSA
TPEXMEPHbIX MOAENEN CIOXHbIX Ten, 4YTo nogpasymeBaeT WCNONb3oBaHWe yyebHoro 3D
npuHTEpa.

YuntbiBass pasHuLy TEeMMNOB BbIMOMHEHWUS WHAMBUMAYaNbHbIX 3a[4aHUKW, npenogaBaTenb
obecneumBaeT BbINOSIHEHME CTyAEHTaMU OOMNOMHUTENbHbLIX 3adaHui (0OWmXx ANs CTYOEHTOB,
PeLUMBLLUNX OCHOBHYIO 3a4auy) C Lenbto yrinybneHHoro nsyvyeHma marepuvana.

CamocTtosiTenbHaa paboTa CTygeHTa npyu U3yYeHUM AUCUUMMHBbL «NHOpMaLMOHHbIE
CUCTEMbI B aAANTUBHbLIX TEXHOMOIMSX» BKIOYaeT B cebs:

n3y4yeHne TeopeTMYeCcKon YacTn Kypca — 8 yacos
NoAroTOBKY K TaGOpaTOPHbIM 3aHATUAM — 8 yacos
HanncaHue oT4eTOB Mo NnabopaTopHbIM paboTam — 8 yacos
nTOro — 24 yacos

15. lMepeyeHb OCHOBHOM WU [AOMNOJSIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

Heob6xoAuMbIX ANSt 0OCBOEHUS AUCLUUNMNNHbI

a) OCHOBHas nuTeparypa:

Ne n/n McToYHMK

MpeobpaxeHckas E. B. TexHonoruu, matepuansl n 060pyaoBaHue aganTUBHbBIX NPOU3BOACTB. YacTb 1:
1. | YueGHoe nocobue / NpeobpaxeHckas E. B., boposuk T. H., BapaHoa H. C., MWP3A - Poccuiickui
TexHonornyeckuin ynusepcutet, 2021.— 173 c. (3BC JlaHb https://e.lanbook.ru/book/182474)
MpeobpaxeHckas E. B. TexHonoruu, matepuansl n 060pyLoBaHue agauTUBHbBIX NPOM3BOACTB. HYacTb 2:
2. YuyebHoe nocobue / MNpeobpaxeHckas E. B., 3yes B. B., MbiweuknH A. A. MUPOA - Poccuiicknia
TexHonornyecku ynnsepcutet, 2021.— 164 c. (3BC JlaHb https://e.lanbook.ru/book/182471)

Becenoga 0. B. NpoMbIWneHHbIN AM3aiH 1 npoMbilwneHHas rpadguvka. MeToabl co3gaHvs NpoToTMNOB U
3 mopenein: yuebHoe nocobue / Becenoga tO. B., JlocuHckas A. A., JloxkuHa E. A., HoBocnbupckun

| rocyaapCTBEHHbIV TeXHUYeCcKkMn yHuBepcuteT, 2019.— 144 c. (3BC NaHb
https://reader.lanbook.ru/m/book/152256#1)

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

4. | cuctemax: yuebHoe nocobue, OpeHbyprckmin rocyaapcTBeHHbIN yHuBepcuteT, 2017.— 113 c. (OBC JlaHb
https://e.lanbook.ru/book/110615)

Lenuxos E. C. NprmMeHeHne nporpammHo-annapaTtHbix cpeacTs Arduino npu pa3paboTke
aBTOMAaTM3UPOBAHHbLIX CUCTEM CBETOBOW MHOUKALMM 1 BbiBOAA nHpopmaumn. B 2 4. Y. 1: YyebHoe
nocobue, Lenuxos E. C., OpeHbyprckuii rocyaapcTBeHHbIl yHuBepcuTeT, 2019.— 127 c. (OBC JlaHb
https://e.lanbook.ru/book/159885)

6. | Oy6koe N.C. PelweHne npakTuyeckmx 3agay Ha 6ase TexXHONOrMm nHTepHeTa Belen: yuebHoe nocobue /



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

Oy6kos W.C., Ctawesckuii MN.C., AkosuHa N.H., HoBocnburpckmit rocyapCTBEHHbIN TEXHUYECKUIA
yHuepcuteT, 2017.— 80 c. (3BC JlaHb https://reader.lanbook.ru/m/book/118206#1)

ByuyenbHukoBa, T. A. OcHoBbl 3D MogenvpoBaHus B nporpamme Komnac : yuebHo-meToamnyeckoe nocobue /
T. A. ByyenbHukoBa. — TtoMeHb : FTAY CeBepHo ro 3aypanbsi, 2021. — 60 ¢. — TeKCT : 3NeKTPOHHbIN //
JNaHb : anekTpoHHO-6ubNMnoTeyHasa cuctema. — URL: https://e.lanbook.com/book/179203 (pnata
obpaweruns: 02.03.2022). — Pexwvm gocTyna: Ans aBTopua. Nofib3oBaTtenen.

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

AbpocumoB C.H. OcHoBbl koMnbtoTepHon rpacukm CAINP nagenun mawmHoctpoenust (MCAD): yuebHoe
9. nocobue ans By3oB / AbpocvumoB C.H., BanTuinckmin rocyqapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET
«BoeHmex» umenn O.9. YctuHoea, 2014.— 206 c. (3BC JlaHb https://reader.lanbook.ru/m/book/63672#1)

6) gononHuWTenNbHasa nNuTeparypa:
Ne n/n McTouHUK

1 [opyHoB A.W. AOAnTMBHBIE TEXHONOMMKN U MaTepunansl: y4ebHoe nocobue / A.W. NopyHoB. — KasaHb:
© | KHUTY-KAW, 2019.— 56 c. (BBC JaHb https://reader.lanbook.ru/book/144008#3)
Tpocmmos A.B. KoMmnbioTepHble TEXHONMOMMN B MaLLMHOCTPOEHUN. AQANTUBHbIE TEXHONOrmMn: Y4yebHoe
2. | nocobwue ana ctygeHtoB / A.B. Tpodmmos n ap., Caxkr-MNetepbypr: CM6IMMTY, 2019.-72 c. (3BC NaHb
https://reader.lanbook.ru/m/book/120060#2)
Kapaces B. B. ABTomaTn3npoBaHHble MHOPMaLMOHHO-YMpaBnsoLwmne cuctemMsl: YuebHoe nocobue,
3. | Kapaces B. B. PsasaHckui rocyfapCTBeHHbIN paguotexHudecknii yHnsepcuteT, 2013.— 64 ¢. (3BC JlaHb
https://e.lanbook.ru/book/168010)
'nnbuH E. C. PaspaboTka nsameputenbHbIX CUCTEM C NMPUMEHEHNeM KoHTpornnepos Arduino: OnekTpoHHoe
4. | y4ebHo-meToanyeckoe nocobue / FnnbuH E. C., Yenenes B. ., TonbATTUHCKMI rocyaapCTBEHHbIN
yHuBepcuteTt, 2016.— 48 c. (OBC JlaHb https://e.lanbook.ru/book/140062)
Kyopssues, E. M. KOMIMNAC-3D. NpoektupoBaHue B MalumHocTpoeHun / E. M. Kyapsasues. — Mocksa :
OMK TMpecc, 2009. — 440 c. — ISBN 978-5-94074-480-0. — TeKCT : 9MEeKTPOHHbIN // JlaHb : 3NeKTPOHHO-

= 6ubnunoteyHas cuctema. — URL: https://e.lanbook.com/book/1308 (aata obpaweHuns: 02.03.2022). —
Pexuvm goctyna: ans asTopus. nonb3oBaTtenen.
Kyapssues, E. M. KOMINAC-3D. MogenupoBaHue, NpOEKTUPOBaHME 1 pacyeT MexaHu4eckunx cuctem / E.
6 M. Kyapssues. — Mocksa : MK lMpecc, 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. KOMIMNAC-3D V10. MakcumanbHO nonHoe pykoBOACTBO : PYKOBOACTBO : B 2 Tomax / E.
M. Kyapssues. — Mocksa : MK lMpecc, [6. r.]. — Tom 1 — 2008. — 1184 c¢. — ISBN 978-5-94074-428-
7. | 3. — TekKcT : aneKTpoHHbIN // NlaHb : anekTpoHHO-6nbnmnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/1304 (aata obpalyenus: 02.03.2022). — Pexum gocTyna: aAns asTopus.
nonb3oBaTenen.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (ouumnaneHble pecypcbl 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. NMepe4vyeHb y4eOHO-MeTOANYECKOro obecneyvyeHns AN CaMoOCTOATENIbHOW PaboTbl

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

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble MNpu peanusauunm y4ebHOM
AUCLUMNSINHBI, BKNKOYasi [AUCTaHUUOHHbIe oOpa3oBatenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe 06y4YeHue):

B yueGHOM npouecce wucnonb3ylTcA cnegywwme obpasoBaTenbHble TexHonornn. [lo
obpasoBaTtenbHbIM popMaM: nekumm; nabopaTtopHble 3aHATUS; MHAMBUAYaNbHbIE 3aHATMS. 1o
npeobnagarwumMm Metogam U npuemam 00y4veHus: O0ObSACHUTENbHO-UNMCTPATUBHbIE
(obbACHeHMe, nokas—aeMoHCcTpaumsa y4ebHoro matepmana n gp.); akTuBHble (aHanms3 y4yebHom
N Hay4YHOW NUTEpaTypbl, COCTaBNEHNE CXEM U OP.) U MHTEPAKTUBHLIE, B TOM YMCIE U rPYNMnoBbie
(B3aumHoe oby4veHne B bopmMe noaroToBkM M OBCYXOAEHWs O0KNagoB); MH(OPMALUOHHBIE;


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; MyNbTUMEAUNHbIE (paboTa C caWTaMuM akageMUYEecKUX CTPYKTYp, Hay4Ho-
nccnenoBaTenbCKUX OpraHn3aunin, aNeKTPOHHbIX 6ubnunoTtek n ap., paspaboTka nNpeseHTauun,
coobLleHnn n aoknagos, pabota ¢ aNeKTPOHHLIMK 0ByYaroLWMMK NporpaMmmMamMmm u T.n.).

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHne AUCLUNIINHDI:

JTabopaTopunst KOMNBLIOTEPHLIX TEXHOMOMMN Kadeapbl U3MKM TBEPAOro Tena M HaHOCTPYKTYP,
cBoboaHo pacnpocTpaHsemsi naket KOMIMAC-3D (YuebHas Bepcus) (nab. 19)

O6yuyatowmmr Habop Arduino, y4ebHbin 3D npuHTep (nab. 25)

Peanusauua gucumnivHbl C MNPUMEHEHWEM 3fIEKTPOHHOIO OOy4YeHUss U AUCTAHUMOHHbBIX
obpasoBaTenbHbIX  TEXHOMOMMN  OCyLlecTBNseTcsa 4Yepe3 obpasoBaTenbHblM  nopTan
"ONEeKTPOHHLIN YyHUBepcuTeT BIY"

19. OueHo4YHble cpeacTBa Ans nposeneHusA TeKyI.I.l,eVI n HpOMe)KyTO'-IHOI;I aTtTecTtauum

Mopsiaok oLeHkM ocBoeHus obyyarowmmmncs y4ebHoro MaTepurana onpeaensieTcs
CoAepXXaHNeM crieaQyrLmMx pasaenos ANCLUNINHDIL

MupukaTop(bl)
Ne HaunmeHoBaHue pasgena K
omneTeHuuns (1) OOCTUXEHUsI OueHouyHble cpeacTBa
n/n AVCUMNINHBI (MOAYns) KOMMETEHLMN
1. Obuine npuHUMe MK-2 MNK-2.1 YcTHas becepna
agaMTUBHOMO NPOM3BOACTBA
Knaccudumkauusa MK-2 MnK-2.1
2. | obopynoBaHusa n matepunanos JlabopatopHas paboTta 1, 2
anaUTUBHOTO MPOM3BOACTBA MK-3 MK-3.3
3. Texxonorum GeicTporo MK-2 MK-2.1 YcTHas 6ecepa
NPOTOTUNUPOBAHNS
4, KoHCTpYKTOpCKAs NOArOTOBKa MK-3 MK-3.5 YcTHasa becena
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 TuvnoBble OLEHOYHbIE cCpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpeaensroLwume
npoueaypbl oLueHUBaHUSA

20.1 TeKywWwMn KOHTPOSb yCNeBaemMocTu

TeKyI_I_I,I/lﬁ KOHTPOJ1b yCneBaemMoCTu Nno gucumniinHe oCyLecTBIAaeTCA C NOMOLLbIO crneayrowmnx
OLEHO4YHbIX CpeacCTB: OTYETbI O BbINMOJIHEHUN na6opaToprlx pa60T.

Mepe4vyeHb TeM nabopaTopHbIX padoT

JlabopaTtopHas paboTta 1. NporpammmpoBaHne koHTponnepa Ha 6a3e Arduino.



JTabopaTtopHas paboTta 2. Cbopka nabopaTtopHoro 3D npuHTepa.

JTabopaTopHas paboTta 3. [locTpoeHne reoMeTpn4ecknx NPMMNUTUBOB

JTabopaTtopHas pabota 4. TpexmepHOoe MOAENUPOBaHNE CIIOXKHbLIX Ten C NPUMEeHEHNeEM
onepauuun Bbl4aBnMBaHUS.

JTabopaTopHas pabota 5. TpexmepHoe MOLENUPOBAHNE CROXHbLIX TeN C MNPUMEHEHNEM
onepauun BpaleHus.

JTabopaTopHas pabota 6. TpexmepHoe MogenMpoBaHMe C MNPUMEHEHNEM KMHEMATUYECKON
onepauuu.

JTabopaTopHas pabota 7. CosgaHne JokyMeHTa crneundumkauun cbopodHoro nagenus B 3D.
JTabopaTopHas paboTta 8. MN3roToBneHMe MakeTHOro n3genus ¢ nomoubo 3D nevartn.

[ns TeKywero KOHTPOssi ycrneBaeMOCTU WUCMONb3yeTCs YCTHbIA OMpOC, OTYETbl O XOAe
BbINONTHEHMS NabopaTopHbIX paboT, Ha OCHOBE KOTOPbIX BbICTaBNSIETCS 3a4eT.

CooTHOLLEeHME NoKasaTeneun, KpUtepmeB U LWKasbl OUeHNBaHUA Pe3yribTaToB 06yqu|/|;|.

YpoBeHb
cdopmmpoBaH Lkana
Kputepun oLeHnBaHnsi KOMMNETEHLMI HOCTH OLEHOK
KOMMeTeHUun

O6yyarowuiics B NOMHOW Mepe BnageeT MNOHATMWHBLIM annapaTtom
AaHHON 0bnactn Hayku (TeopeTu4eckMMM OCHOBaMW AMCLMMSMWHBI), MOBbLILIEHHbI
cnocobeH wnnCcTpMpoBaTb OTBET npuMepamu, dakTamu, AaHHbIMU YDOBEH 3a4TeHo
Hay4HbIX WCCNeJoBaHWWA, NPUMEHATb TeopeTuveckne 3HaHus And
BbIMOSIHEHNSI TECTOB PELUEHMS MPaKTUYECKUX 3aday Npy BbINOMHEHUN
nabopartopHbIx paboT

Obyvarowuinca BnageeT MOHATUMHBIM annapaTtom AaHHoW obnacTtu
Haykn (TEOpeTMYecKMMM OCHOBaMW  OUCLUMNMWHLI),  AOnyckaeT BasoBbin 3a4TeHo
He3HauuTemnbHble OLWMNOKN NpK BbINOMHEHUN TECTOB U NabopaTopHbIX YPOBEHb
3agav

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

HeynosneTtsoputensHoe BbIMONHEHNE TECTOBbIX 3aaHui.
O6yyarowuincss  AEeMOHCTPUPYET  OTPbIBOYHbIE,  (hparMeHTapHble He 3a4TeHo
3HaHWsA, gonyckaeT rpybblie OoWnBKN Npu BbINOMHEHWN MPAKTUYECKUX
3agad nabopartopHbIx paboT

[Moporosbin 3a4yteHo
YpOBEHb

20.2 NMpomexyTo4yHan aTrectauus

MpomexxyToyHas aTTecTaums No AUCUUMNIIMHE OCYLLECTBNSETCS C MOMOLLbIO CrieayrLmnx
OLIEHOYHbIX CPEeaCTB:

OnucaHne TexHonormu npoeeneHus I'IpOMe)KYTO‘-IHOVI atrTectTauumu

HpomemyTquaﬂ artrectauma no gucuunnuHe — 3adeT. B npunoxeHune K guniomy
BHOCUTCA OUEHKa 3a4meHo.

Ons oueHVBaHWS pes3ynbTaToB OOy4eHUs Ha 3aveTe WCMOMb3yeTCs — «3aYTEHO», «He
3a4TEHOY.

OueHka YPOBHA OCBOEHUA AOAUCLUNITNHDbI ((MH(bOpMaLI,I/IOHHbIe CUCTEMbI B agOUTUBHbIX
TEXHONOIMNAX» OCYLLECTBIAETCA MO crnefyrLwnM nokasaTtendam:
- Ka4eCTBO N CBOEBPEMEHHOCTb BbINMOJIHEHUA na60paTopr|x pa60T;



- MOJIHOTA OTBETOB Ha BOMPOCHbI KOHTPOJIbHO-U3MEPUTESIbHOIO MaTepumana;,

- MOJIHOTa OTBETOB Ha A0NOJIHUTEN1bHblEe BOMPOChHI

CoOTHOLLEHME noKasaTenen, KpUTepmeB U LLKalbl OUEeHNBaAHNUA Pe3yribTaTOB O6y‘-IeHI/IFI.

YpoBeHb
cchopmumpoBaH Lkana
Kputepun oueHnBaHnsi KOMNETEHL I HOCTHU OLEHOK
KOMMeTEeHUUn
OOyvarowuinca B NOMHOM Mepe BriageeT MOHATUMHBIM annapaToMm
JaHHoM obnactm Haykum (TeopeTMyYecKMMW OCHOBaMW OUCLIMMINHDI), MOBLILLEHHbI
crnocobeH UNMIOCTPUPOBaTbL OTBET NpvMepamu, daktaMmu, OaHHbIMU YDOBEH 3a4TeHo
Hay4HbIX WUCCMegOBaHUW, MNPUMEHSATb TEOpeTUYEeCKNe 3HaHWs Ans
BbINOMTHEHNS TECTOB pELUEeHUsA NMpakTUYeCcKMxX 3agay npu BbINOMHEHUU
nabopaTtopHbIX paboT
O6yyaowmnca Bnageet MNOHATUMWHBIM annapaToMm AaHHoW obnacTu
Haykn (TeoOpeTu4ecKMMM  OCHOBaMW  AMCLMMNNWHBI),  Aonyckaet Basosbin 3a4TeHo
He3Ha4YuTenbHble OLWMOKN NPU BbINOMHEHUM TECTOB U nabopaTopHbIX YpOBEHb
3agav
Ob6yvaowunca Bnageet YacTUYHO TEOPETMYECKMMU  OCHOBaMU n o
ONCUMNINHBI, (bparMeHTapHO CrnocoBeH NpoxXoauTb TeCTMpPOBaHWE U OporosbIit 3auTeHo
BbINOMHATE NabopaTopHble 3agaHns ypoBEHb
HeynoBneTBopuTensHoe BbINOSHEHNE TECTOBbIX 3agaHnn.
OOyyvarowuinca  AEMOHCTPUPYET  OTPbIBOYHbIE,  (dparMeHTapHble He 3a4TeHo

3HaHWsA, fonyckaeT rpyoble OWMNOKN NpW BbINOSHEHWU MPAKTUYECKUX
3agad nabopartopHbix paboT




