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PaGouyas nmporpamma cocrasiena Ha ocHose ®I'OC BO - marucrpatypa mo
HanpasJeHuo noArotTosku 29.04.04 Texuosnorus XyI0XECTBEHHOH 00paboTKH MaTepHAIOB
(upukas Muro6prayku Pocenu ot 22.09.2017 1. Ne 969)
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Xy/0/KeCTBEHHOH 00pabOTKH MaTepHaloB
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-

Penensent:
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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kKadeapel  XynoKecTBEHHO 00pabOTKH MaTepHUaioB

[Iporokom ot 20 . Ne
3aB. kadenpoii C.A. I'aBpunkon

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kKadeapel  XynoKecTBEHHOI 00pabOTKH MaTepHUaioB

IIporokom ot 20 1. Ne

3aB. xadenpoit C.A. ?aBpI/IIIKOB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

L{enbto IUCHHUIUIMHBI SBJISIETCA MOJIy4€HUE HEOOXOJUMBIX KOMIIETEHUUHI B 001acTH
MIPOrpaMMHUPOBAHUS U JalIbHEHIIET0 MPUMEHEHHUS ITPH pa3pabOTKe YHPaBISIOIIUX IPOTrPaMM
JUIS IPOU3BOJICTBA XY/I0KECTBEHHO-TIPOMBIIIUIEHHBIX 00BEKTOB.

3anauu JUCIUIUINHBIL:

- U3YYHTH CIIEHUATU3UPOBAHHBIC S3bIKH IPOrPAMMHUPOBAHHUS, TPUMEHSIEMBIC B
ynpasieHuu crankamu ¢ YITY u angutuBHBIM 000pyAOBaHUEM;

- IPUMEHSTh CTaHJAPTHBIC S3bIKU IPOTPAMMUPOBAHUS JIJIsl CTAHKOB U (DYHKIIUU
cnenuanuzupoBanHoro CAM-niporpaMMHOro obecrnieueHust sl TeHepaly yIpaBsionux
MIpOrpaMM;

- IOJIYYUTh MPAKTUUECKHI OMBIT Pa3pabOTKK YHPABISIOIIUX IPOTPAMM ISl CO3aHUS
XYI0KECTBEHHO-TTPOMBIIIJICHHBIX O0BEKTOB;

- chopMHpOBATh CIOCOOHOCTH OIICHUBATh d()(PEKTUBHOCTD YIPABISAIOICH
MIPOrPaMMBI 110 KPUTEPHUSM TOYHOCTH, BPEMEHHU BHITIOJTHEHHS U pacxo/ia MaTepuaa,

2 MecTo qucHuIIMHBI (MOYJIsl) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnnza «HpopMalnoHHbIE U KOMITBIOTEPHBIE TEXHOJIOTHH B IPOSKTUPOBAHUN
U3JIENIUHI U3 pa3IMYHbIX MaTepHaioB» BXOAUT B 0053aTENIbHYIO YacTh Y4eOHOIO I1aHa
00pa3oBaTenbHON NPOTrPAMMBI.

Jis n3y4eHus JUCUUTUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, BIIAICHUS),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHUS TUCIUILTHH/ TPAKTUK:

HccnenoBanus B 001aCTH Xy10’)KECTBEHHOTO MaTepHalOBEICHHS

OcHOBBI U300pa3UTEILHON T'PAMOTHOCTH B POEKTUPOBAHUH XYy 105KECTBEHHO-
MIPOMBIILIEHHBIX U31ETUN

3HaHus (YMEHUs, BIa/IeHNUs ), TOTYYEHHbIE IPU U3yYEHUU JaHHOM TUCIUIUINHBI
OyayT HEOOXOAUMBI JJIsl U3YUYEHUS JUCIUILINH/TIPAKTHK:

Jn3aiiH-IpOEKTUPOBAHUE XY 0KECTBEHHO-TIPOMBIIIJICHHBIX U3ACIINN

TexHuUdeckast 3CTeTHKa U TU3aHH

Pa3paboTka u peanusanus NpOEKTOB B Xy10’KECTBEHHOM 00paboTKe MaTepHaioB

[TpousBoaCTBEHHAs - TEXHOJIOTHUECKas (IPOEKTHO-TEXHOJIOTHYECKasi) paKkTUKa

[ToaroToBka K mporenype 3aluThl ¥ 3allUTa BBIMTYCKHON KBaTM(DUKALIMOHHOM
paboThI

Pa3paboTka TexHMUECKOHN TOKYMEHTAIMH Ha XYA0KECTBEHHO-ITPOMBIIIIJICHHbIE
OOBEKTHI

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILVIMHBI (MOLYJIS) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHHu s

B pesynbrare ocBoeHUs AUCHUIITUHBL (MOoyiisl)  «MHpOpMalMOHHbIE U
KOMIIBIOTEPHBIE TEXHOJIOTUH B TPOEKTUPOBAHUU U3JIEIHNH U3 PA3IMYHBIX MAaTEPUAJIOB)
o0yyJaroImuiics 10HKeH o0s1afaTh CISAYIOIIMMU KOMIIETEHIIMSMU:

KO}] HHAUKaTopa HH}II/IK&TOP JOCTHXKEHUS KOMIICTCHIIN

OIIK-4 CnocoOeH y4acTBOBaTh B pa3pabOTKe MPHUKIATHBIX IPOrpaMM MIPU PELICHUH 33134
IIPOEKTUPOBAHMSI Xy10’KECTBEHHBIX MaTEPUAJIOB, XYA0KECTBEHHO-ITPOMBIIIJIEHHBIX
00BEKTOB M TEXHOJIOTUH MX M3TOTOBJICHUS

OIlIK-4.1 Biageer TUIIOBBIMU SI3bIKAMU IIPOTPAMMUPOBAHUS U COCTaBICHUS
ITOPUTMOB PacyeTOB IIPHU IPOEKTUPOBAHUH XYyJOKECTBEHHO-
IPOMBIIIJICHHBIX 00HEKTOB

OIIK-4.2 BrimonHseT 3a1aun mporpaMMHUPOBaHUS B 001aCTH POSKTUPOBAHUS U
TEXHOJIOTUH MMPOU3BOJICTBA XY I0’)KECTBEHHO-TIPOMBINIUICHHBIX OOBEKTOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

qHce:
— KOHTaKTHas pabora — 36,3 akaj. 4acos:

— ayauTopHas — 34 akaj. 4acos;

— BHeayauTopHas — 2,3 akKaJl. 4acoB;

— caMocTosITelIbHAsA paboTa — 72 aKaJl. 4acoB;

— B (popMe npakTuieckoil moarotoBku — 0 akaj. vac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

d)opMa aTTcCTaluu — 3K3aMCH

AynuropHas = o
KOHTaKTHas paboTa E z ®dopma TeKyIero
& =
5 B aKaJ. yacax 3] Bun KOHTPOJISI
Paszen/ Tema 3 (B axan ) EB y P Kox
g & © | camocTosiTeNBbHOM | ycmeBaeMOCTH U
JUCLUATUINHBI 3 [~ . | xomnerenyu
O S 5 paboThI MIPOMEKYTOUHOM
Tlek mab. | mpaKT. 2'S aTTeCTaluu
3aH. 3aH. | O &
1. SI3bIKM IPOTPaMMHUPOBAHUS
pu 1u(pPOBOM NPOU3BOACTBE
XY/10’KE€CTBEHHO-TIPOMBIIUICHHBIX
u3enui
[ToaroroBka k
MPAKTHIECKOMY,
3aHsTuo. [louck
JIOTIOTHUTENBHOMN
uH(popMaIHy 10
3a/laHHON Teme
1.1 PyuHoli crioco0 (pabota ¢ YcTHBIi orpoc
MPOrpPaMMHUPOBAHUS CUCTEM onbnrorpadmyec IpoBepka
aBTOMAaTH3alUU. SI3BIKH U 2 10 KHAM WHINBUIYaITbHBIX OIIK-4.1
NpOrpaMMHUPOBAHHUE B MaTepuanamu, MPAKTHIECKUX
cUcTeMax aBTOMaTH3alUU CIpaBOYHHUKAMH, 3alaHu’
3JIEKTPOHHBIMU
HUCTOYHUKAMH.
Brinmonuenne
WHIVBHAYaJIbHOT
0 TIPaKTUIECKOTO
2 3aJIaHus)
[Moaroroska k
MPaKTUIECKOMY,
3anartuio. [Touck
JOTOJTHUTENHHOM
nH(OpMAaIIH 11O
1.2 U3yueHue cTpyKTypsl bop " o
. 3aJJaHHOU TeMe YcTHbli orpoc
YIIPABJIAIOIIEH IPOTPaMMBI,
(pabota ¢ [TpoBepka
aJIFOPUTM COCTaBJICHUS OIIK-4.1,
12 10 | Oubnmorpaduuec | WHIAMBUAYATBHBIX
POTrPaMMBbl, IPHHLUIIBL OIIK-4.2
KAM MPAKTHIECKUX
pa6otsl G u M K0J0B B .
. MaTepHuaIamu, 3amaHul
yIpaBJISIOIIEH IporpamMmme
CIpaBOYHHUKAMH,
3JIEKTPOHHBIMU
HUCTOYHUKAMH.
Brimonnenune

WHAWBUAYAJIBHOT




O ITPAKTUIECKOTO

3aJaHHs)
HWroro no pazaeny 14 20
2. [IpuHUIUTIEL
IpOrPaMMHUPOBAHHUS CTAHKOB C
qIry
IToxroroBka k
PAKTHIECKOMY,
3aHsaTHIO. [Tonck
JIOTIOJTHUTENIbHOM
nHdopManuy 1o
2.1 Cranku c UITV. 3aJJaHHOU TeMe
ITpunuun paboTsl U (pabora ¢ VYcrHsblil onpoc
Ha3HaueHue. OCHOBHBIC o6ubnuorpagpuaec [IpoBepka
BU/IbI cTaHkoB ¢ YUITY. 2 6 KHUM WHAUBUAYAIbHBIX OIlK-4.1
IIporpammHuoe obecrieueHne Marepuagam, MPAKTHIECKUX
JUTsl pabOTHI HA CTaHKaX C CTIPaBOYHHUKAMH, 3amaHui
qIry 3IEKTPOHHBIMHU
HUCTOYHUKAMH.
Brinonnenue
WUHIIMBUYaJILHOT
0 TIPaKTUIECKOTO
3a/1aHus)
ITogroroska k
MPAKTHIECKOMY,
3ansTuio. [lonck
JIOTIOTHUTENBHOMN
UH(OPMAIHH 110
3a/1aHHOM TeMe
2.2 IloaroroBka (pabota ¢ VYerHbIl onipoc
YIIPABJISAIOMINX TIPOTPaMM oubnmmorpadmyec IpoBepka
s ctankos ¢ UITY ¢ 4 8 KHAM WHIUBUIYaITbHBIX OIIK-4.2
MOMOIIBIO MaTepHaIaMu, MPAKTUYECKUX
MPOTPaMMHUPOBAHUS CIPaBOYHHUKAMH, 3aJaHul
AJIEKTPOHHBIMHU
HUCTOYHUKAMH.
Brinmonsenue
MHIVBHAYaJIbHOT
0 TIPaKTUIECKOTO
3aJaHus)
IToaroroBka k
MPaKTUIECKOMY,
3anaruio. [Touck
JOTOJTHUTENHHOM
“HPOPMALIUH T10
3aJJaHHON TEeME
2.3 PaGota ¢ CAD/CAM (pabora c YCTHII onpoc
oubnuorpagpuiec [Iposepka
CHCTEMaMH TIpH
H3FOTOBIICHIM OGHEKTOB Ha 6 8 KUM WHAWBHUIYaJIbHBIX OIIK-4.2
crankax ¢ UITY MaTepHaIaMu, MPaKTHIECKNX
CIpaBOYHHUKAMH, 3alaHu’
ANIEKTPOHHBIMHU
UCTOYHUKAMH.
Brimonnenune
MHIUBHAYaIbHOT
0 IIPaKTHYECKOTO
3aJaHHs)
Hroro no paszaeny 12 22
3. [IpuHLIHUTIEL
nporpaMmmupoBanus 3d
IPUHTEPOB
3.1 OCHOBHBIE TEXHOJIOTUU 2 | 10 | IloaroroBka VYcTHBIM ompoc OIIK-4.1




aJIUTUBHOI'O IIPOMU3BOACTBA.

ITpunuun paboTsl U
Ha3HaueHue. OCHOBHBIE
Buzbl. [IporpamMmmuoe
obecrieueHue i paboThI

MIPaKTHIECKOMY,
3aHaTuio. [Torck
JIOTIOTHUATEILHOMN
uHpopMaIUy 10
3aJIaHHOM TeMe
(pabota c
oubnmorpaguuec
KUM
MaTepHuaJamH,
CIPaBOYHHKAMU,
3JIEKTPOHHBIMU
HCTOYHHKAMH.
Brimonaenne
WHAWBUIYAIEHOT
0 TMPAKTUIECKOTO
3a/1aHus)

IIposepka
WHAWBHUTYaJIbHBIX
MPAKTHYECKUX
3aJIaHUN

3.2 OcobennocTn

IToaroroBka k
NPaKTHYECKOMY,
3aHaTHIO. [Tonck
JIOIOIHUATEILHOMN
HHPOPMAITHH 1O

3aJJaHHOH TeMe

IpOrpaMMHUPOBAHUS IIPU (pabota c YerHblii onpoc.
pa3paboTKe yIpaBIsSIOIUX 6ubnuorpaduyec ITposepka
MpOrpaMM JJIsl Al JUTUBHBIX 4 10 KUM HWHAWBHyaJIbHBIX OI1K-4.2
CpPEZICTB CO3JaHuUs MaTepHuaIaMu, MPaKTUYECKUX
XYI0KECTBEHHO- CIPaBOYHHKAMH, 3aaHuit
MPOMBIIIJICHHBIX 00BEKTOB 3JIEKTPOHHBIMHA
HCTOYHUKAMHU.
Brimonnenue
HHIHUBUAYAIHHOT
0 MPAaKTUYECKOTO
3a/1aHuUs)
IToaroroBka k
MPaKTUIECKOMY,
3aHsaTuio. [Touck
JIOTIOJHUTEIbHOM
uH(popMaIHy 10
3aJlaHHOM TeMe
O IR
CHCTEMAMH TIpH 2 10 KAM WHIUBHAYAITBHBIX OIIK-4.2,
W3TOTOBJICHUH O0BEKTA NPHU OIlK-4.1
nomon 3d npunTepa MaTepHaIaMu, TPaKTHIECKNX
CIPAaBOYHHKAMH, 3alaHuit
3JIEKTPOHHBIMHU
HCTOYHHKAMHU.
Brinonnenue
HHIUBUAYAIHHOT
0 MPAaKTUIECKOTO
3aJIaHus)
Hroro no paszpeny 8 30
Hrtoro 3a cemecTp 34 72 9K3aMeH
Hroro o aucumruinHe 34 72 JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Peanuzanus KOMIETEHTHOCTHOTO MTOIX0[a IPEAYCMaTPUBAET UCIIOIB30BAHNE BYYeOHOM
MpollecCe AaKTUBHBIX M WHTEPAKTUBHBIX (OPM TMPOBEIACHUS 3aHITHA B COYCTAHUH
CBHEAYJUTOPHOW paboToil ¢ 1enblo (HOPMHPOBAHHS U Pa3BUTHI MPOPECCHOHATBHBIX
HaBBIKOBOOYUAIOIINXCSL.

[Tpu 00y4YeHUn CTY/ICHTOB cleyer OCYIIECTBIISAThH CIIETYIOIIHE
00pa30BaTeNbHBIETEXHOJIOTHH:

1. Tpaguunonneie  oOpa3oBaTeNbHBIE  TEXHOJOTHU OPUECHTUPYIOTCA  Ha
OpraHM3alUI00Pa30BaTEIBLHOTO MPOIIECCa, MPEINOIAraloNIyI0 MPSIMYIO TPAHCISAUI0 3HAHUN
OTITPEIIO1aBaTelIs K CTYACHTY (MpeuMyIIIECTBEHHO Ha OCHOBE

00BSICHUTENIbHO-WILTIOCTPATUBHBIX METOZOB O0YUICHHUS).

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

IIpakTHueckoe 3aHATHE, MOCBSIICHHOE OCBOCHHIO KOHKPETHBIX YMEHUN M HABBIKOBIIO
MIPEMIOKEHHOMY aITOPUTMY.

2. TexHonoruu NpoeKTHOro OO0y4eHHs — OpraHu3alus oOpa30BaTENILHOIO IMpolecca
BCOOTBETCTBUM C  QJITOPUTMOM  MOSTAllHOTO  pELIeHHs MNpoOJeMHOM  3ajaud WU
BBINOJIHEHUSY4€OHOT O 3a/laHusl. IIpoekr IIPEII0JIaraeT COBMECTHYIO
y4eOHO-1103HABATEIbHYIOACATEIbHOCTBIPYINBl  CTY/IEHTOB, HAINPAaBJIEHHYI0 Ha BBIPAOOTKY
KOHIIETILIMY, YCTAaHOBJEHME LeJeln 3anad, (GOpPMYIMPOBKY OXHMJIAEMbIX pPE3YJIbTaTOB,
OIIpECIICHUE TNPUHIMUIIOB M METOAUKPELIECHUS IOCTaBICHHBIX 3a]a4, IUIAHUPOBAHME XOZa
paloThI, MOMCK AOCTYIMHBIX HONTUMAIBHBIX PECYPCOB, MO3TAIHYIO PEANTHU3ALIUIO IIJ1aHa PadoThI,
IIPE3EHTALMIOPE3YIbTaTOB PaObOThI, UX OCMBICICHUE U PEPIEKCUIO.

6 YueOHO-MeTOAUYECKOE 0OOecTiedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOnM4UecKkoe M HH(pOpMALIMOHHOE 00ecnieYeHHe U CHMILTHHBI

a) OcHoBHasi IMTEpPaTYpA:

1. I'ne6os, U. T. OcHoBbl nporpammupoBanus ctankos ¢ UITY s ppeszepoBanus
JpeBeCHHEI : yaeOHoe mocodue s By3oB / . T. I'me6os, B. B. 'meboB. — 2-e u3m., crep.

— Cankr-IlerepOypr : Jlans, 2021. — 92 ¢. — ISBN 978-5-8114-7166-9. — Tekcr :
anekTpoHHsld  //  JlaHb : JJEKTPOHHO-OMOMmMoTeyHass  cucrema. —  URL:
https://e.lanbook.com/book/156405 (mara obparenus: 12.01.2026). — Pexxum

JOCTYTIA: TSl aBTOPHU3. TIOJIb30BATEIICH.

2. 3BoHIIOB, M. ®. Pa3paboTka ympaBJISIOMUX TporpamMmm s obopymoBanus ¢ UITY :
yueOHoe nocodue 11t By30B / Y. ®@. 3Bon1oB, K. M. MBanos, I1. I1. Cepebpennnkuii. — 5-e u3.,
crep. — Cankr-IlerepOypr : Jlans, 2025. — 588 c¢. — ISBN 978-5-507-53307-7. — Texkcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIHOTEeYHAs cucreMma. — URL:
https://e.lanbook.com/book/483056 (mara oGpamienus: 12.01.2026). — Pexum goctyma: ais
aBTOPHU3. MTOJIb30BATEICH.

3. 3yboBa, E. /1. UnpopmanmoHHbIe TEXHOIOTUHU B IPO(HEeCCHOHAIBHOM
JesITeNbHOCTH : yueOHoe nocobue 1 By3oB / E. JI. 3yboBa. — Cankr-IlerepOypr : Jlans,
2022. — 212 c. — ISBN 978-5-8114-9347-0. — TekcT : 21eKTpoHHBIi // JIaHb : 37IEKTPOHHO
-oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/254681(nata obparieHus:
12.01.2026). — Pesxum nocTyna: AJisi aBTOPH3. TOJIB30BATEICH. »



https://e.lanbook.com/book/156405
https://e.lanbook.com/book/254681

oubnuoreunas cucrema. — URL.: https://e.lanbook.com/book/507504 (nata oGparieHus:
12.01.2026). — Pexxum goctyma: s aBTOPHU3. TOIb30BaTEIICH.

0) JonosHuTebHAS JJUTEpaATypAa:

1. bekramos, JI. A. OcHoBBI TporpammupoBanust crankos ¢ YITY : yuebnoe nocodue / /1.
A. bekramos, A. M. BiacoB. — HWBanoso : UTDY, 2018. — 112 ¢. — Tekcr : a5ieKTpoHHbIH //
Jlanb : anexTpoHHO-OnOImoreunas cucrema. — URL: https://e.lanbook.com/book/154545 (nara
obpamenus: 12.01.2026). — Pexwum goctyna: uis aBTOPU3. MOJI30BATEICH.

2. Jlum, A. A. TlporpaMMupoBaHUE MPOMBIILICHHOIO OOOPYIOBaHHS aJTUTHBHOTO
MIPOU3BOJICTBA : yueOHO-MeTonnueckoe nocooue / A. A. Jlum, A. B. Kucnoa. — Mocksa : PTY
MUPDA, 2025. — 64 c¢. — ISBN 978-5-7339-2732-9. — Texkcrt : anexkTpoHHbli // Jlanp :
aJIeKTpOHHO-OMOmoreynas cuctema. — URL: https://e.lanbook.com/book/513022 (mata
obpamienus: 12.01.2026). — Pexxum goctyma: 1uis aBTOPH3. MOJIb30BaTEICH.

3. Cypuna E. C. Pa3paboTtka ynpapisroniux nporpamm Jyisi cuctemsl UITY : yuebHOE

nocooue st By30B / E. C. Cypuna ; Cypuna E. C. - 4-e uzn., crep. - Cankr-IlerepOypr : Jlans,
2025. - 268 c. - Knaura u3 komexun Jlans - UHxenepHo-Texandeckune Hayku. - URL:
https://e.lanbook.com/book/489419 - ISBN 978-5-507-50938-6. - nara obpamenus: 12.01.2026

B) MeToanuyeckue ykasaHus:

1. Kpacko, A. C. IlporpaMmMmupoBaHnue TOKapHbIX cTaHkoB ¢ YIIY
yuebHo-MeToauueckoe mocodue / A. C. Kpacko, H. C. bapanoBa. — Mocksa : PTY MUPDA,
2025, — 81 c¢. — ISBN 978-5-7339-2666-7. — Tekcr: »ayekTpoHHbIH // JlaHb
aJIeKTpOoHHO-OnOmoteynass cucrema. — URL: https://e.lanbook.com/book/507504  (mara
obpamienus: 12.01.2026). — Pexum goctyna: uis aBTOPH3. MOJIb30BATEINEH.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHuoe o0ecnieuenune

Haumenosanue .
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9 MaTepuajbHO-TeXHHUYECKOE o0ecredeHue TUCHUIIMHBI (MOTYJIs)

MartepruanbHO-TEXHHUECKOE 00CCIICUeHUE TUCITUTUTHHBI BKITIOYACT:

VYyeOHast ayuTopus, KOMIBIOTEPHBII Ki1acc.

[TomerieHue 17151 CaMOCTOSITENNEHOM pabOTHI 00YJaIOIIUXCSI:

[Tepconanbubie KoMITbIOTEPHI ¢ TakeTtoM MSOffice, Beixogom B IHTEpHET 1 €
JIOCTYTIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO CpEy YHUBEPCUTETA

Y4eOHble ayAUTOPUHU IS BHITIOTHEHHUS KypPCOBOT'O MTPOEKTUPOBAHMSI, TOMEILIEHUS IS
CaMOCTOSITENEHOM paboThl 0Oy4daromuxcs: [lepcoHanbHbIe KOMITBIOTEPHI C TAKETOM
MSOffice, Berxomom B IHTEpHET ¥ € TOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey YHUBEPCUTETA

[TomemeHus anst XpaHeHUs MPOPUIAKTUYECKOTO 00CITYKUBaHUS Y4€OHOTO
obopynoBanus lkadsl ans XxpaHeHUs: y4eOHO-METOAMYECKON JOKYMEHTAINH, Y4eOHOTO
00opynoBaHus U Y4eOHO-HATIISITHBIX TTOCOOMIA.

IIpunoxenue 1

Y4ebHO-MeToIn4YecKoe 00ecreueHue caMoCTOSITEIbHON paboThl 00yJatoIXCs

[To qucuunnune «MH popmMaoHHbIE U KOMIIBIOTEPHBIE TEXHOJIOTHH B IPOEKTUPOBAHUH
W3JIENMA W3 Pa3iIMYHBIX MaTepHalioB) MPEAYyCMOTpEHA ayauTOpHas W BHeEayJUTOpHas
camocTosTelbHas paboTa 00yJaromuxcs.

AynuTopHas  CcaMOCTOsTeNbHAas paboTa CTYJEHTOB MpEINojiaraeT BbIMOJHEHHUE
MPAKTUYECKUX padoT.

IIpumepHbIie ayaiuTOpHBIE NpakTHYecKue padorsl (AIIP):

Paznen 1.  S3BIkM  mporpaMMHUpOBaHHMS  OpU  LOUGPOBOM  MPOU3BOJACTBE
XYyJ0’KECTBEHHO-ITPOMBIIIJIEHHBIX U3/1ETUI.

Tema 1.1 PyuHoii cnocod nmporpaMMHUpPOBaHMsI CHCTeM aBTOMATH3auUM. S3bIKH M
NPOrpaMMHPOBAHHE B CHCTEMAaX AaBTOMATH3AIUH.

AIIPNel 3ananue Ha cpaBHeHue. CpaBHUTE IPUHITUIIBI pa0OTH YHUBEPCATLHOTO CTaHKA
u cranka ¢ UITY. BeigenuTe kintoueBbie peuMylnecTBa 1 Hepoctatku cucreM UITY. O6bscHuTe,
Kakyro poib B apxurektype UITY urpaer nporpamma ynpasierus (G-kom).

AIIPNe2 3aganume Ha CTPYKTYpHbIH aHaumu3. ONUIINTE KIACCUYECKYIO CTPYKTYPY
cuctemsl YITY, BbiienuB QyHKIMM CIEAYIOUIMX KOMIIOHEHTOB: MyJbT OIEpaTopa, KOHTPOJUIED,
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CEpBONPHUBO/IBI/IIIATOBBIE IBUTATENH, JATYMKU 00paTHOH cBsi3u . Kakyro nHpopmanuio nepeaaer
G-KoJl KaXKAOMY U3 3TUX KOMIIOHEHTOB?

AIIPNe2 Kaaccudukanus. [laiite xnaccuduxarmmio cuctem UIIY mo cnemyronmm
IpU3HAKaM: KOHTYp yIpaBjieHUs (Pa30MKHYTBINH, 3aMKHYTBIN ), KOJIMYECTBO YIIPABISIEMbIX OCEH,
TEeXHOJornuyeckoe HasHaueHue. I[lpuBenure npumepsl G-KOJIOB, XapaKTEPHBIX UIsI KaXKIOTO
KJ1acca.

Tema 1.2 U3ydeHue cTPYKTYpPbI YIIPaBJsSIIOLIEH POrPaMMbl, AJITOPUTM

COCTABJICHUSI MPOrpamMMbl, NPUHUMNBI padorel G 1 M KO0A0B B ymnpasJsitouiei
nporpamme.

AIIPNel Jlexommo3unus kaapa. Pazdepure npeaiokeHHbIN Kaap nporpamMmbl Ha G-Kojie
(manmpumep, N10 GO1 X50.0 Y-25.5 Z10.0 F500 S1500 MO03). Haiite onpenencHUe KaxkIoMy
anpecy (N, G, X, Y, Z, F, S, M) u 00bsICHUTE €r0 Ha3HaYCHHE.

AIIP Ne2 Yrenue u pa3dop. ['0ToByI0 mpocTyto mporpaMmy pa3ouTh Ha JOTHYECKHE OJIOKH
(MHMLIMaTM3aus, HacTpolika, 00paboTka, 3aBepiieHue). OOBSICHUTH HA3HAUYCHUE KaXKAO0T0 Kajapa
(ctpokn) u kaxaoro G/M-koma. HapucoBaTh OT pykH TpPaeKTOpHIO IBM)KEHHUS WHCTPYMEHTA,
OCHOBBIBAsSICh Ha KOJI€.

Pa3nea 2. [lpuHOunsl nporpaMMupoBaHus crankos ¢ YITY

Tema 2.1. Cranku ¢ YITY. ITpuniun pabotsl 1 HazHaueHne. OCHOBHBIC BU/IbI CTAHKOB C
YITY. IIporpammHuoe obecrieueHue 11t paboThl Ha cTankax ¢ YITY.

AIIPNel AHa/IM3 TEXHOJTOTHYHOCTH KOHCTPYKIMH JeTaju. [IpoananusupoBars:

- loctynmHOoCTh 00padoTKH. Bee My moBepXHOCTH JOCTYIHBI A1 HHCTpyMeHTa? Het nu
«CTIPSATAaHHBIX» KAPMAHOB, TPEOYIOIMIMX CHELMATIBLHOTO UHCTPYMEHTa?

- BuyTrpennue paaumycel. Panuycel ckpyrieHuil JOJDKHBI ObITh HE MEHBIIE paau yca
bpe3bl, KOTOPOit oHU OyIyT 00padaThHIBATHCS;

- BbicoTa cTeHOK M riyOMHa kapMaHoB. COOTHOIIEHHE BBICOTHI/TOJNIIUHBI CTEHKH.
CnumkoM TOHKHE U BBICOKHE CTEHKH MOT'YT BUOPUPOBATh U JIOMAThCSL.

- Hanmuue crangapTHBIX 3j1eMeHTOB. Eciiu B 1eTainu MHOTO OTBEpCTHi, a3oB, (acok -
UX pa3Mepbl JOKHBI COOTBETCTBOBATh CTAH/IAPTHOMY PEXYIIEMY UHCTPYMEHTY.

- Kpeniienue 3aroroBku. Kak u rae neranb OyaeT 3akperieHa Ha CTOJie CTaHKa?
OcTanyTcs J11 Clelibl OT KpPeIIeHUs! Ha TOTOBOM JieTann?

AIIPNe2 AHa/in3 TeXHOJOTHYeCKOro mpouecca.

Hana netansb (ueptex wim 3D-monens). [Ipoananu3upyiite 1 IpeasioKUTe ONTUMAIbHBIN
TEXHOJIOTHYECKUN MapuIpyT ee wu3roroBineHus. OOocHyiiTe BbiOOp Tuma cranka ¢ UYIIY,
MOCJIE0BATENbHOCTD ONEPALINA, BBIOOP PEXKYIIEro MHCTPYMEHTA U PEKUMOB pe3aHusl (CKOPOCTb,
nojaya, riryouHa).

Tema 2.2. [loaroropka ynpapJjsilOIMx NporpamMm st crankos ¢ YIIY ¢ nomomsio

NPOrpaMMHPOBAHHS.

AIIPNel IIporpammmupoBaHue IBHKeHUst MO TouykaMm. Ilo koopanHaram BepIIWH
npocToil (urypel, HampuMep TpPEyrojbHHKA, HamucaThb HPOTpaMMy, KOTOpas IepeMeIiaeT
MHCTPYMEHT IO 3TUM TOYKaM B pekume ObicTporo xona (G00) u B pexxume paboueil momayu
(G01).

AIIPNe2 [IporpammupoBanue 0a30BbIX TpaekTopuil. KoHTyp mnpsMOyronbHUKa
Hanucare mporpammy anst ¢pesepoBaHuss KOHTypa mnpsimoyroibHuka 100x50 mm. I'myOmna
pe3aHus - 2 MM.

AIIPNe3 MHorouHcTpyMeHTaIbHAas omnepaunus. OCBOUTh KOPPEKLHUIO HAa JIUHY U
paauyc MHCTpyMeHTa. HamucaTs mporpamMmy Juist H3rOTOBJICHUS MPOCTOM JIeTau, TPEeOYyIOIIeH:

UYepHooro (peszepoBanusi KOHTypa HHCTpyMeHTOM Nel.

CgeprieHus OTBEPCTUSI MHCTPYMEHTOM No2.

YucroBoro ¢gpezepoBaHusi KOHTYypa HHCTpyMeHTOM Ne3.

Tema 2.3. Pabora ¢ CAD/CAM cucrteMamMu NPU U3roTOBJIEHNH 00bEKTAa HA CTAHKAX C
iy

AIIP Nel. Pazpatorka YII 1yisi KOHKPETHOr0 00beKTa M0 peaibHOMY YepTe:Ky MJIH
3d mogenn.

B CAM-cucreme paspaborars YII: uepHOBYIO 00pabOTKY U YUCTOBYIO OOPaOOTKY.



[IpoBecTH TMONHYIO BUPTYyaJbH YIO CHMYJSAIUI0 OOpabOTKM M CreHepHpOBaTh
YIPABISAIOIUE KOJBI.

BrinosiHUTE M3A€IKE B MaTepUaAlIe.

ATIPNe2. Anaans koxa ot CAM-cucremal.

Cozpate mnpoctryto 3D-monmens B CAD-cucreme, crenepupoBarh i Hee YII B
CAM-cucreme. IlpoaHanu3upoBaTh IOJYYEHHBIM KOJ: KaK CHUCTeMa pealu30Bajia IOAXO[B,
OTBO/IbI, KaKH€ IMKJIBI MCIIOJIb30BaNIa, KaK MPUMEHWIAa KoMIieHcanno. CpaBHUTH C TeM, Kak Obl
BbI HAIIMCAJIM 3Ty IIPOrPaMMY BPYYHYIO.

Pa3znea 3. IloaroroBka ynpapisilomux NporpaMm /Ui CTaHKOB 3d NPHHTEpPOB C
NOMOIIbIO IPOrPAMMHPOBAHUS.

Tema 3.1. OcHOBHBIE TEXHOJIOTHH AJAUTHBHOIO nNpou3BoAcTBa. IlpuHuun padorsl un
HazHavyeHue. OcHoBHbIe BUBIL. [IporpamMmmHoe obecnieyenue 11 padoThI.

AIIP3Nel. Ananu3 orpanndyenuii. KakoBbl OCHOBHBIE TEXHOJOTMYECKUE OTPAaHUUYEHUS
(MUHUMaNIbHAs TOJIIIMHA CTEHKH, Yrojl cBeca, HEOOXOJUMOCTb MOJAEPIKEK, Ycajika) INpHu
IPOEKTUPOBAHUM JIETAIM JJIs pa3HbIX THUNOB nedyaT ? Kak 3T orpaHuveHus BIMSIIOT Ha
TEOMETPHIO JIeTann?

AIIPNe2. Ananu3 orpaHuveHmii U MyTeil MX MPeogoJIeHHUs:

HazoButre 3 OCHOBHBIX TEXHOJIOTMYECKUX OrPAHUYEHUS, MPUCYLIUX OOJIBIIMHCTBY
METOOB a//IUTUBHOIO IPOU3BOJACTBA (HAIpUMeEp, AHU3OTPOIUS CBOMCTB, CTYNEHYATOCTh
MIOBEPXHOCTEH, OCTAaTOYHble HampspkeHus). lIpemnoxure BO3MOXKHBIE NYTH MHUHUMHU3ALUN
KaXJI0T0 U3 3THX OIpaHUUYEHHH (Ha 3Tane NpOeKTUPOBAHUS, 1€YaTH WU TOCTOOPabOTKH).

Tema 3.2. Oco0eHHOCTH NpPOrpaMMHMpPOBaHHMsl NPH pa3padoTke YNPaBJISIOLIKX
NporpaMM Ui AJJAMTHBHBIX CPeICTB CO3JAHUS  XYJ0’KeCTBEHHO-TNIPOMBINLICHHBIX
00bEeKTOB.

AIIPNel. B3zaumocBsisb mapamerpoB YII m koHedyHoro pesyiabrara. Beidopars 3D
MoJeJb. Mcrons3ys cTaHIapTHBIN clancep:

- moxoOpaTh ONTUMAJbHYIO OPHEHTALMI0 MOJAEIM JUIi MHUHMMHU3ALUU BHIUMOMN
CTYIIEHYaTOCTH;

- HaCTPOUTh MapaMeTphl MOJAEPKEK (INIOTHOCTD, IIar) A1l MUHUMaJIbHOTI'O IOBPEKICHUS
MOJIENH;

- CPaBHUTH /IBa BaApUaHTA CJIAMCUHIa: C IIOCTOSIHHON M aJalTUBHOM TOJILIMHOM CIIOSI.

[Ipoananu3upoBaTh BpeMsl Ie4aTH U KaueCTBO MOBEPXHOCTH;

AIIPNe2. OnTtuMmu3anms NOMJAEP/KEK JIsl  CJOKHOIO 3JJIeMEHTa. YIpaBjieHHe
reHepanueii noaaep:xek Ha yposue G-xkozaa.

BriOpath mpocTyio Mozienb ¢ HaBUCaHUeM, Hanpumep, OykBa «T»). CrenepupoBars YII B
ciaiicepe ¢ aBTOMaTHYECKUMU MOIIEPIKKAMHU.

Pacnieuatate Monens. IIpoaHann3upoBath, CIOKHO JIM OBUIO YIQINTh MOJACPKKH, HE
MOBPEIWJIM T OHU TIOBEPXHOCTh MoJenu. V3MEeHWTh HAcTpOilKu clalicepa: CMEHHMTb THII
NONJEPKEK, YBEIUYUTHb PACCTOSIHME 7 MEXKAY BEpPXOM IMOAJEPKKHM W JHOM MOJEIN.
CrenepupoBatb HOBbIM (G-KOJI, pacriedaTaTb U CPaBHUTH PE3YJIbTAT.

ITocmoTpers B nomyuuBiieMcs G-KOJ€, KaK BBITISAAT Y4acTKH, OTBEYAIOIINE 3a MeYaTh
MOJIIEPIKEK.

Tema 3.3. Padora ¢ CAD/CAM cucreMaMu p¥ M3roTOBJICHUH 00BbEKTA NPU MOMOIIHA
3d npunrepa

AIIPNel. Moanpukanus roroBoii MoaesIn.

BriGpats nmpocTyro Mozaens. BHecTH B Hee u3MEeHEHHs, U3MEHUTDh pa3Mephl. PacreuataTh
JIBE BEPCHU: OBICTPYIO ¢ HU3KUM Ka4eCTBOM U JIeTaTU3UpOBaHHYI0. CpaBHUTH pe3yibTar.

IIpumepHbie HHAMBUAYAJbHBIE JoMamnHue 3aaanus (U13):

Paznen 1. S3pikm  nmporpaMMHpoOBaHusi NP OMPPOBOM  NPOHU3BOJACTBE
XY/A0KeCTBEHHO-TIPOMBILIVICHHBIX H3/1eJIHIA.

Tema 1.1 Pyunoil cmoco® mporpaMMHpOBaHUS CHCTEM aBTOMATU3alUUHU. SI3BIKM U
IIPOrPaMMUPOBAHNE B CUCTEMAX aBTOMATHU3ALINH.

N3 Nel M3yunTh JONOTHUTENBHYIO JUTEPATYPY U PACCMOTPETH CIIEIYIOIINE BOIIPOCHL:

YT0 Takoe cCHUCTEMA aBTOMAaTHU3alMu? 3agadyy 1 [EIH.



YpoBHM aBTOMaTH3aLuu (TIOJIEBOM, YPOBEHb YIPABIEHUS, YPOBEHb AUCIETUEPU3ALNH U
SCADA, yposens ERP).

OcCHOBHbBIE KOMIIOHEHTBI: JATYUKHU, UCIIOJIHUTEIbHbIE MEXaHU3MbI, KoHTposuieps! (ITJIK),
YyeJI0BeKO-MalInHHbIe nHTep¢eiicsl (APM, nanenu oneparopa), CHCTEMBI CBSI3H.

[IpuHIMIBI pPOOOTU3MPOBAHHOIO U PYYHOT'O NIPOTrPaMMHUPOBAHUS.

Uewm otnuyaercs nporpammupoBanue [1IJIK ot nporpammupoBanus [1K (UKIMIHOCTS,

JIETePMHUHU3M, paboTa B peaJbHOM BPEMEHH).

[ToHsATHE «pYyUHOrO» IPOrPaMMHUPOBAHUSA: HAIIMCAHUE KOJ]a BPYUH Y10,

KOH(HUTypHUpOBaHHE TOTOBBIX (PyHKIMOHATIBHBIX 0:10Kk0B (FBD) miun peneitabix cxem (LD).

Tema 2.2 M3yueHue CTpYKTypbl yIPaBISIOUIEH TPOTPAMMBbI, AJITOPUTM COCTABIICHUS

IIPOTrpaMMbl, TPUHLIUIBI padoThl G 1 M KOJI0B B yNpaBIIsIOLICH IpOrpamMmme.

N3 Nel M3yunTh 1ONOJHUTENBHYIO JIMTEPATYPY U PACCMOTPETH CIAEAYIOIINE BOIIPOCHI:

- ®opmar nansbix YII: M3yuenue crangaptHoro cunrakcuca (Hanpumep, no I'OCT nnu

ISO), ctpykrypsl kaapa, pazaenuteneil (Hanpumep, % B Hadyaje/KOHLE, ; - KOHEL| Kajipa).

- 3arosoBoK nporpaMmsl (nHUIManu3anus): Homep nporpammel

(mampumep, 01001, %1001). Ycranoska eaunui usmepenus (G20 - groimel, G21 -

MITIMETpBI). Beibop cuctemsr koopaunat (G54 - G59 - cmemenus paboun x Hynei).
Ormena

kommnencaiuii (G40 - ormeHa paguyca uHCTpyMeHTa, G49 - oTMeHa JUIMHBI MHCTPYMEHTA).

Brixmrouenne Bcex BcrmomorarenbHbIX (GyH kumi (MS - ocraHoB mmuHzmens, M9 -
BBIKJIFOUCHHE

oxJjaxaeHus). ¥YcranoBka abcomotHoro (G90) miu otHocutenbHoro (G91) pexxumon

IPOrpaMMUPOBAHUS.

- Teno nporpammsl (pabouas yacTs): [locnenoBaTeIbHOCTh TEXHOJIOTHYECKH X TTEPEX0I0B

(uepHOBBIE, YMCTOBBIE). UepeqoBaHue IBUKEHUH (ITO3UIIMOHUPOBaHKE, paboyas nojaya,

YCKOPEHHBbIE XOJbl) W  BCIOMOIaTelIbHBIX KOMaHJA (CMEHa HMHCTPYMEHTa, B
KJIIOYEHHUE/BBIKIIIOUCHHE

LIIUHJES U OXJIXKIEHUS ).

- 3aBepieHue nporpamMmsl: Bo3Bpar HHCTpyMeHTa B 0€30IacHOE MOJIOKEHHE

(manpumep, G91 G28 Z0 wmmm G53 Z0). OcranoB mmuuaens (MS), BbIkIroueHHE
OXJIaXKICHUS

(M9). Konern nporpammel (M30) unu Bo3Bpar k Hayaiy (M02).

Pazpen 2. llppHUMnbI nporpaMMupoBanus cTankos ¢ YITY

Tema 2.1. Cranku ¢ UITY. IIpuniun pa®oTsl 1 Ha3HaueHHe. OCHOBHBIE BU/IBI CTAHKOB C
qIry.

[IporpamMmMHoe obecnieuenue s paboThl Ha ctaHkax ¢ YITY.

N3 Nel M3yunTh JONOTHUTEIBHYIO JUTEPATYPY U PACCMOTPETH CIIEIYIOIINE BOIIPOCHL:

- Ucropus pa3sutus ctankos ¢ YITY: ot nepdosieHT 10 COBPEMEHHBIX CUCTEM.

- YcTpoiicTBO U KinaccuuKaus COBpeMeHHbIX cTaHkoB ¢ UITY.

- Copemennsie CAD/CAM cucteMbl: CpaBHUTENbHBIN aHAIU3 U 001aCTH TPUMEHEHUS.

- Pomp moctmporieccopoB B TexHomorumdeckoir 1enouke CAD/CAM. Hacrpoiika
MOCTIIPOLIECCOpA.

- Pexxymmit uncTpy™MeHT [uia ctad KoB ¢ UITY: Buabl ¢pes, cBepi, MIaCTUH, Te€OMETPUSI.

[IpaBuina BeIOODA.

- TexHonoruueckast ocHacTKa /s cTaH Ko ¢ UIIY: naTpoHsl, IaHryu, 1€IUTEIbHBIE

TOJIOBKH, CUCTeMBI cMeHbI HHCTpyMeHTa (ATS).

- [Ipucniocobnenus st 3akpersieHns 3arotoBok (Fixture): Mmexanuyeckue, BakyyMHbIE,

T'MJIPABINYECKUE TUCKH.

- OCHOBBI pe3aHMsI MaTEPUAIIOB: PEXKUMBI pe3aHus (CKOPOCTb, M0J1aua, rTyouHa),

CTOMKOCTh MHCTPYMEHTA.

- OcobeHHOCTH 5-0CceBOil 00pabOTKU: KHHEMATHKa CTAHKOB, CTPATETUH

IIPOrpaMMUPOBAHUS, KOMIIEHCALUS OTKJIOHEHHH.

- BoicokockopocTtHas o6padoTka (HSM): mpUHIUIIBI, TPEUMYIIECTBA U OTPAaHUUCHHUS.

- O6paboTka Ha cTaHKax TokapHoi rpymnisl ¢ UITY: ycTpoiicTBO, mporpaMMupoOBaHHUeE,



OCHACTKa.
Tema 2.2. Iloagroroska ynpasJsiloliax nporpamm JJjs crankon ¢ UITY ¢ nomompbio
NPOrpaMMHUPOBAHNS.

Tewma 2.3. Pa6ora ¢ CAD/CAM cuctemamMu IIpu U3roTOBICHUHA OOBEKTOB Ha CTAHKAX C
qIry

N3 Nel M3yunTh 1ONOTHUTENBbHYIO JIMTEPATYPY U PACCMOTPETH CIAEAYIOIINE BOIIPOCHI:
- Ponb 1 MecTo kaxaoi cucteMsl B enouke [IpoekrupoBanue - [loaroroska
MIPOM3BOJICTBA - M3roToBIeHHeE.

- [lonsarue ckBo3noro npoexktupoBanust (CAD/CAM-unTerpanus).

- ®opmatsr daitnioB qs oomena nanubivu (STEP, IGES, STL, Parasolid) u ux
0COOEHHOCTH.

- OcHoBHI s13b1Ka iporpammupoBanus Y11 (G-koapl 1 M-kozsr). UTeHHE 1 aHAIH3 MPOCTHIX
porpamm.

- CpaBHUTEbHBIN aHAIN3: TUIOCKOE (hpe3epoBanue, npoduibHoe ppesepoBanue, z-level
(0OpaboTKa 1Mo YpOBHSIM).

- Kpurepuu BoiO0Opa cTpateruu At MUHUMHU3AIUN BpeMEHU 00paOOTKU M CHUKEHUS
Harpy3Ku Ha UHCTPYMEHT.

- CTpaTteruu 4ucToBOM 00PabOTKH.

- Br16op u pacuer pe:kuMOB pe3aHus

- MopenupoBanue nporecca 00padbotku u Bepudukarus YII:

- lenu u MmeTonb! Bepudukaimu (CTOIKHOBEHUE HHCTPYMEHTA, 32)KHUMHBIX YCTPOMCTB,
IIPEBBILIEHUE XOJIOB).

- AHanM3 0CTaTOYHOTO MaTepHalia Moce YePHOBBIX OMepaInil.

Paznen 3. [lpuHuunsl nporpamMmmupoBanus 3d npuHTEpOB

Tema 3.1. OCHOBHBIE TEXHOJOTHH aITUTUBHOTO MPOoU3BOACTBA. [IpuHIIUI paboThI U
HazHaueHune. OcHOBHBIC BUJIBI. [IporpamMMmHOe obecrieuenne /st paboThI.

N3 Nel M3yunTh AONOTHUTENBHYIO TUTEPATYPY U PACCMOTPETH CIAEAYIOIIUE BOIPOCHI:
- Kinaccudukanus u coiicrBa Mmarepuanos s 3D-newaru: poTononumepst,
TEPMOIUIACTBI, METAIUNTMYECKHE CIIABbI, KOMIIO3UTHI, KEPAMUKA.

- B3anmocBs3b «Ipoliecc-CTpyKTypa-CBOMCTBAY B a/TUTUBHBIX TEXHOJIOTHSIX.

- CpaBHUTENBHBIN aHau3 TexHonorui 3D-nevaru nonumepos: FDM, SLA, SLS.
Kpurepun nns cpaBHEHUS: TOYHOCTh, MPOYHOCTh, CTOMMOCTB, CKOPOCTh, 00JIacTh

MMPUMCHCHUA.

yuer

- Metoast anmutuBHOTO Npon3BojicTBa MeTauioB: SLM, EBM, DED. IlepcriekTuBbl u
OTrpaHUUYEHUS.

- Marepuansl Ui aJIMTUBHOTO ITPOM3BOJICTBA: OT CTAHJIAPTHHIX TEPMOILIACTOB J10
(GYHKIIMOHATIBHBIX TPAJAUEHTHBIX U KOMIIO3UTHBIX MaTE€PUAIIOB.

Tema 3.2. OcoGeHHOCTH TPOrpaMMHUPOBaHUs IPU pa3padOTKe YIPABISIOMIUX IPOrpaMM
JUISL aTUTUBHBIX CPEACTB CO3JIaHMsI XYA0KECTBEHHO-TTPOMBIIIIEHHBIX 00BEKTOB.

N3 Nel M3yunTh TONOJHUTEIBHYIO JINTEPATYPY U PACCMOTPETH CIAEAYIOIIHE BOIPOCHI:

- Mcnonp30BaHue napaMeTpudeckoro u npoueaypaoro moaenuponanus (Grasshopper s
Rhino, Geometry Nodes B Blender) ans coznanust YII manpsimyto.

- l'enepanus G-kozga: cTpykTypa komas1, Mmoaudukanus G-koja Ui HECTaHIapTHBIX
3a/1a4.

Tema 3.3. Pabota ¢ CAD/CAM cuctemaMu npu U3rOTOBJICHUU 00beKTa Ipu nmomoutu 3d
IIpUHTEpa

N3 Nel M3yunTh JONOTHUTENBHYIO JUTEPATYPY U PACCMOTPETH CIIEIYIOIINE BOIIPOCHL:

- Tuner CAD-cuctem u ux npuMeHEHHE.

- IIpyHLIMIIBI IPOEKTUPOBAHNUS ISl AAIUTUBHBIX TEXHOJOTUM: ONT UMHU3ALUs TEOMETPHH,

TEXHOJIOI'MYCCKUX OI‘paHI/I‘-IeHI/If/’I.
- [IporpammsI-cnaiicepsl.

IIpunoxenne 2
OueHoYHbIE CPeICTBA /1JIsl IPOBeAeHUS MPOMEKYTOYHOM aTTecTaluu



a) [lnanupyemble pe3yJbTaThl 00y4YeHHsI U OLEHOYHbIE CPeCTBA /ISl MPOBEIeHUs
NMPOMEKYTOYHOI aTTeCTAlMU: OICHOYHBIE CPEICTBA 1O HHAWKAaTOpaM (opmupyeMoi(bIx)
xomnereHuuu(ui) npeacrasiaeHsl B POC k OOIL

0) Iopsinok mpoBegeHUs] NMPOMEKYTOYHOI aTTecTalMM, MOKA3aTeJd H KPUTEPUH

OICHUBAHUA:

HpOMe}I(YTO‘lHaH arrecragusa 1o AJUCHHUITIIIMHE «HH(bOpMaI_[I/IOHHBIe N KOMIIBIOTCPHBIC
TCXHOJIOTHUH B IIPOCKTUPOBAHNU M3 PA3JIMYHBIX MATCPUAIIOBY IIPOBOAUTCA B (I)OpMe OK3aMCHa.

OK3aMeH IIpOBOAUTCA B (bopMe KOMIIBIOTEPHOI'0 TECTUPOBAHMA.

Ha TCCTUPOBAHUU UCITOJIB3YIOTCA 3alaHUA CIICAYIOIINX TUIIOB

— 3aKPBbITEIC C BBI60pOM OJHOI'O OTBETA,

— 3aKPbITOT'O Ha YCTAaHOBJICHHUC ITOCJICAOBATCIbHOCTH
— 3aKpPBITEIC Ha YCTAHOBJICHUEC COOTBETCTBUA,

— OTKPBITHIE C Pa3BEPHYTHIM OTBETOM;

— KOMOMHHMPOBaHHBIE 331aHUs C BHIOOPOM OJHOTO OTBETa U 0OOCHOBAaHUEM BHIOOPA;
— KOMOMHUPOBaHHBIE 33JJaHUSI C BHIOOPOM HECKOJIBKHX OTBETOB M 00OCHOBAaHHEM BBIOOpA.

TecTupoBaHue MPOBOAUTCS B KOMIIBIOTEPHOM KJIACCE B COOTBETCTBUM C YTBEPKIICHHBIM
pacnncanueM. Tect BkimtouaeT 20 3amaHuid, u3 KoTopbix 10 3amanmii 6a30BOro ypoBHS
CJIOHOCTH, 7 — MOBBIIIEHHOTO0; 3 — BBICOKOTO. [IpoI0IKUTENBHOCTh TECTUPOBAHUS COCTABIISAET

1-1,5 gaca.

Kaxablid THII TECTOBOIO 3aIaHUSI MMEET CBOHU YKa3aHusl 1 KPUTCPUH ONCHUBAHUSA

VYka3aHus 1o OlleHUBaHUIO

Pe3ynbTat oneHuBaHus

3aI[aHI/IC 3aKpPBITOTO THUIIA C BLI60pOM OJJHOTI'O
BapHaHTa OTBETa CUHUTACTCA BCPHBIM, CCIIN
IMPaBUJIBHO YKa3aH OTBCT

[TonHOE coBnaszeHHEe C BEPHBIM OTBETOM
onieHuBaeTcs 1 OaioMm; HEBEpHBI OTBET WM
ero orcyrcrBue - 0 6ayioB

3ajaHue 3aKpBITOr0 THUIIA HA YCTAHOBIICHHE
COOTBETCTBUSI ~ CUMTAETCA  BEPHBIM, €CIH
MMpaBUJIBHO YCTAHOBJICHBI BCC COOTBETCTBUA
(mo3unuM W3 OJHOrO  CTOJOLA  BEpPHO
COIIOCTABJIEHBI C MO3UILUSMU JAPYTOT0)

[TotHOE COBMaJEHWE C BEPHBIM OTBETOM
orieHuBaetcs 1 0anom; HEBEpHBIH OTBET WM
ero orcyrcrBue - () 6amioB

3aI[aHI/Ie 3aKPBITOTO THUIIAa Ha YCTAHOBJICHHC
MOCJICAOBATCIIBHOCTU CHUTACTCA BEPHBIM, CCIIN
MMpaBUJIBHO YKa3aHa BCs IMOCIICAOBATCIBHOCTDH
CUUTACTCAd BCPHBIM, €CJIM IPaBUJIbHO YyKa3aHa
BCA ITOCJICAOBATCIIbHOCTD I_II/I(I)p

[TonmHOE coBmajgeHHE C BEPHBIM OTBETOM
olnleHuBaeTca | OauioM; eciu JOMYILIEHBI
OLIMOKH WM OTBET OTCYTCTBYeT - 0 6ayioB

3ananue KOMOMHHUPOBAHHOTO THUIIA C BHIOOPOM
OJTHOTO BEPHOTO OTBETAa U3 MPEIJIOKEHHBIX C
obocHOBaHHEM BBIOOpa OTBETAa CUYMTACTCS
BEPHBIM, €CIIM NPaBMWJIbHO YKa3zaHa muppa u
TIPUBEICHBI KOPPEKTHBIE apryMEHTHI,
UCIOJIb3yeMble IIPU BBIOOpE OTBETA

[TonHblli TpaBUIBHBII OTBET HA 3aJaHUE
olieHuBaeTcs 3 GayIaMu; ecCliv J0MyIIeHa OJJHa
OIIMOKa/HETOUHOCTH/OTBET MPAaBUIIbHBIN, HO HE
MOJIHBIN - 1 Gain, ecnu gonyieHo 601ee 0THOM
OILIMOKN/OTBET HENpPaBUIbHBIN/OTBET
0TCyTCTBYET - 0 GayIoB

3ananue KOMOMHHUPOBAHHOTO THUIIA C BHIOOPOM
HECKOJIBKUX BapHaHTOB OTBETa u3
NpEUIOKEHHBIX ¢ O0OCHOBaHMEM BbIOOpA
OTBETOB CUMTAETCS BEPHBIM, €CIU MPABUILHO
yKkazaHa LMdpa M NpUBEIEHBl KOPPEKTHBIE
apryMeHTBI, HCHOJb3yeMble TpU  BBIOOpE
OTBETA

[TonHblli TpaBUIBHBII OTBET HA 3a/laHHE
olileHuBaeTcs 3 GayIaMu; eCliv JI0MyIIeHa OJJHa
OIIMOKa/HETOUHOCTH/OTBET MPAaBUIILHBIN, HO HE
MOJIHBIN - 1 Gai, eciu gomyieHo 6o1ee 0THOMI
OIMOKU/OTBET HETIPaBUJIbHBIN/OTBET
oTCyTCTBYET - 0 6a/IoB

3amaHue OTKPHITOIO THIIA C Pa3BEPHYTHIM
OTBETOM CYUTAETCA BEPHBIM, €CIU OTBET
COBIIAJACT C OJTAJOHHBIM II0 COIEPKAHUIO U
MIOJIHOTE

[TonHpIi mpaBWIBHBIA OTBET Ha 3aJaHUE
olieHuBaeTcs 3 GayIaMu; ecliy JAOMyIIeHa OJJHA
OIIMOKa/HETOYHOCTH/OTBET MPABUIIBHBIH, HO HE
MOJTHBIN - 1 Gan, ecnu AomyIieHo 6osee oqHOMI
OIIMOKH/OTBET HENPaBUIbHBIN/OTBET




orcyTrcTByeT - 0 GamnoB. JlomyckaroTcst WHBIE
(GOpMYITHPOBKHM OTBETa, HE MCKaXAIOIIUE €To
CMBICIIA

Pe3yabTaThl TECTHPOBAHNS OLIEHUBAKTCS CJIEYIOIIMM 00pa3oM:

— Ha OLICHKY «OTJIMYHO» (5 6ayioB) — 00ydaromuiics JeMOHCTPUPYET BHICOKUH YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIETEHIUU(UIT), BCECTOPOHHEE, CUCTEMAaTUYECKOEe M TIyOOKOe 3HaHUE
y4eOHOTO Marepuana, CBOOOJHO BBINOJNHSAET 3aJaHus, CBOOOJHO ONEPUPYET 3HAHUSIMH,
YMEHUSIMH, MPUMEHSIET WX B CUTYallUAX TIOBBIIIEHHON M BBICOKOM CIOXXKHOCTHU. Pesynprar
tecTupoBaHus He MeHee 90% 0aIoB CBUAETEIBCTBYET O BEICOKOM YPOBHE C(HOPMUPOBAHHOCTH
KOMITETCHITHH(HA ).

— Ha OIICHKY «Xopomio» (4 6amia) — o0yJaromuiicss JAEMOHCTPUPYET CPEIHUN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYNTENIbHBIC OIMIMOKH, HETOYHOCTH, 3aTPYJHECHHUS IIPY AaHATUTHYECKUX OTIEPALUsX, IepeHoce
3HAaHUU ¥ YMEHHI Ha HOBBIE, HECTAaHAAPTHBIE CUTYyaluu. Pe3ynpTaT TecTupoBanus He Menee 75%
0aJUIOB CBHJIETEIBCTBYET O IMOBBIIICHHOM YPOBHE C(HOPMUPOBAHHOCTH KOMITETEHITHH(HH).

— Ha OLEHKY «YyIOBJeTBOPHUTEIbHO» (3 Oamna) — oOyyarouiuiicss IEeMOHCTPUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOJE TECTHPOBAHUS IOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOYyYarolIUiCs
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUU 3HAHUSMH M YMEHUSIMH IPU HX
nepeHoce Ha HOBbIe cuTyalnuu. Pesynbrar TectupoBanus He MmeHee 60% 0asioB CBUAETEIbCTBYET
0 6a30BOM ypoBHE c(HOPMUPOBAHHOCTH KOMIETEHINH(HH).

— Ha OLEHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oamna) — oOydaromuics AEMOHCTPUPYET
ciabble 3HAHWS MaTepuana, JOIYCKaeT CYIIECTBEHHBbIE OIIMOKK, HE MOXXET II0Ka3aTh
MHTEJUIEKTyaJbHbIE HaBBIKM DPELICHHs MPOCTHIX 3anay. Pesymprar TectupoBaHus menee 60%
0aJlJIOB CBUJIETENILCTBYET O HU3KOM YPOBHE C(POPMHUPOBAHHOCTH KOMIETEHIIMU(UH).




