umesn A, B. H.nnnnena

MunnctepcTBo 06pazoBanus U Hayku UensOuHCcKo 0b1acTH

I"'ocynapcTBeHHOE Or0/)KeTHOE NpodeccHoHanbHOe 00pa3oBa-
TeJIbHOE yUpeKIeHHe
«YensOUHCKUI roCyJapCTBEHHBIH NPOMBILLIEHHO-TYMaHHTap-
HBIM TeXHUKYM UMeHH A.B. SIxoBinesa»

' OOKYMEHT NOAMNMCAH
QNEKTPOHHOW MOAMUCHIO

T: 766C537386377E929C44595066DBD11F

Bani ICOBUY
BUTEnNeH: ¢ 16.05.2022 po 09.08.2023

AOINOJIHUTEJIBHAS IPO®PECCUHOHAJIBHASI OBPA3OBATEJIBHAS
INPOI'PAMMA INIOBBIIIEHUS KBAJIM®UKAIIAA

«3D MOJAEJIUPOBAHHUE»

o cnenuaJlbHOCTHU

15.02.03 Texuudeckas KCILTyaTalds THAPABIAYECKHX MAIIMH, [HIPOIPHBOIOB H

HAPOIMMHEBMOABTOMATHKH

YenabuHck
2022r



OIOBPEHA YTBEPXJIAIO
Ha 3acenanun 3 KTOpa 10 IIpaKkTHKe
HK I".H. JIxobueHko

I[Iporokom Ne « 30 % pbryeme  2042r
« » 20 T o

Paboyasi mporpaMMa JOMOTHUTENBHOMN MPO(ecCHOHATBHOM TPOrpaMMBl TIOBBIIEHHMS KBAIHpUKAIIH
«3D- moaenupoBanue»

paspaborana ¢ yuetom Tpebosanuit ®I'OC cpemnero obmero obpasosanus. PI'OC cpeanero
npodreccuonansHoro odpasoBanus U npoduia npohecCHoHaTbHOro 00pasoBaHus, B COOTBET-
CTBHMH C IIPHMEPHOIl JOMOTHUTENbHON NpodecCHOHaTBHON POrpaMMON MOBBIIECHUS KBanpHKa-
uH «3D- MOJEIHPOBaHKE» 11 TpodeccnoHalkHBIX 0OpazoBaTeNbHbIX opranusaunit 2021 r.
1 pabounM y4eOHBIM IIAHOM 110 crelranbiocTd 15.02.03 Texunyeckas SKCITyaTallls IMIpaB/IH-
YeCKMX MAIIHH, THAPONPHBOIOB H THAPONHEBMOABTOMATHKH, yTBEPKIEHHBIM IUPEKTOPOM Texmu-
KyMa.

ABTOD:

Ilstnosa JL.W.— npenogasatens [BITOY «UI'TII'T um. A.B. SIkoBieBa»



COJIEP)KAHUE

MMACHIOPT PABOYEN HPOTPAMMBI YYEBHOIM
JUCLUIINHbBI

CTPYKTYPA u COJIEP’)KAHUE YYEBHOM
JUCHUIINHBI

YCIOBHS PEA/IM3ALINA PABOYEN ITPOTPAMMBI
YYEBHOU JUCIUITJIMHBI

KOHTPOJ/Ib M1 OLHEHKA PE3YJIbTATOB OCBOEHMUSA
YYEBHOU JUCIUAITJIMHBI

CcTp.

10



1 HACIIOPT JOHOJHUTEJbHON NPOPECCUOHAJIBHON
IPOT'PAMMOBI HOBBIIIEHUS KBAJTU®UKAIINHA «3D-
MOJIEJVUPOBAHUE»

1.1 ObaacTh NpUMEHEHUs] IPOrPaAMMbI
JlononHuTenbHas npogeccuoHallbHasi MPOrpaMMa MOBBIICHHUS KBATU(PUKALIUN
«aBTOMAaTU3UPOBAHHBIE CUCTEMBI MPpOeKTUpOoBaHusA» [Ipennasnauena s
JOTIOTHUTENIbHON OJITOTOBKHU CTYJIEHTOB clieluanbHocTel no cnenuaibHoctam CIIO
15.02.03 Texuuueckas 3KCIUTyaTalusi TUAPABINYECKUX MAIIWH, TUAPONPUBOIOB U
TUIPOITHEBMOABTOMATHKH .

JlonoaHUTENbHAS npodeccroHagbHas oOpazoBaTtesbHas nporpaMma
UCTIONB3YeTCS B JOIMOIHUTEIBHOM MpodeccnoHaIbHOM 00pa3oBaHUH (B MporpamMmax
TIOBBIIICHUST KBATH(DHUKAIIMN U TEPETOATOTOBKH) M TPOGECCHOHATBHON MOATOTOBKE
pabOTHUKOB B 00JacTH MalIMHOCTpoeHus rpynn cneuranbHocTed  15.00.00
«Metamryprus, MalliHOCTPOCHUE, MaTEPUAIIOO0pabOTKa.

1.2. MecTo JOMOJHUTENBHOW TPOPECCUOHATILHOW TIPOrpaMMbl B CTPYKTYpe
OCHOBHOHM mpodecCHOHATIBLHOM 00pa30BaTeJILHOH TMPOrpaMMbl: OTHOCUTCS K
JOTIOJIHUTENIBHBIM ~ NMPO(ECCHOHAIIBHBIM ~ IIpOrpaMMaM, CBsf3aHa C OCBOEHHEM
npodeccuoHaIbHBIX KOMIETEHIUH 110 BCEM MPOGECCHOHATBHBIM MOJTYJISIM, BXOIAIIIAM
B CIIELIMAIBHOCTH.

N3yuenne JTOTIOJIHUTEIIbHOM npodeccruoHaIbHOM IPOrpaMMBbl
«aBTOMATU3UPOBAHHBIE CHUCTEMBbI MPOEKTUPOBAHUS» CIOCOOCTBYET (POPMHUPOBAHUIO
001X U MPOPECCUOHATIBHBIX KOMIIETEHITUH.

1.2.1 Ilepeyenn o6mux komnerenuuii (OK):

OK 1. [ToHnMaTh CYIIHOCTh M COITMATIBLHYIO 3HAUUMOCTh CBOCH OyyIiel npodeccum,
MPOSABJIATH K HEW YCTOMYHUBBIA HHTEPEC.

OK 2. Opranu3oBsiBaTh COOCTBEHHYIO JEATEILHOCTH, BRIOUPATh TUIIOBBIE METOIBI U
CIIOCOOBI BHITIOTHEHUS MPO(ECCHOHANBHBIX 3a/1ad, OLEHWBAaTh UX 3(PPEKTUBHOCTHh U
Ka4ecTBO.

OK 3. [IpuHuMaTh pelieHus: B CTaHJAPTHBIX U HECTAHIAPTHBIX CUTyallUAX U HECTH 3a
HUX OTBETCTBEHHOCT.

OK 4. OcymiecTBiaTh MOMCK W HCIOJb30BaHWE HHGOPMAIIUHA, HEOOXOMUMOUN I
(G ()EKTUBHOTO BHINIOTHEHUSI MPO(PECCHOHANBHBIX 3aaad, NPOo(hecCHOHATBLHOTO W
JUYHOCTHOTO Pa3BUTHSL.

OK 5. MHcnonp3oBaTh HWH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
poecCHoHaNbHOM NESITEIEHOCTH.

OK 6. Paborath B KOJUIEKTHBE M KoMaHjae, dh(HEKTUBHO OOIMATHCA C KOJIJIETaMH,
PYKOBOJICTBOM, MTOTPEOUTEISIMHU.

OK 7. Bpatb Ha ce0s OTBETCTBEHHOCTH 32 pabOTy UJIE€HOB KOMaH]Ibl (MIO{YMHEHHBIX),
pEe3yAbTAT BHIIOTHEHUS 3aJaHUN.

OK 8. CamocTosATeNnbHO ONpeAeNsaTh 3aJauyd MNpodeCcCCHOHATBHOTO W JUYHOCTHOTO
pa3BUTHA, 3aHUMAThCA CcaMOOOpa30BaHUEM, OCO3HAHHO IUJIAHUPOBATH MOBBIIICHUE
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KBJIU(DUKALIUH.
OK 9. OprieHTHpOBATHCS B yCIOBUSAX YACTOM CMEHBI TEXHOJIOTHI B PO ECCHOHATBHON
NEATEIbHOCTH.

1.3. Heau u 3agaum JAONOJHUTEJbHOUH mpodeccHOHAIBLHOH 00pa3oBaTeJbHOM
NporpamMmbl — TPeOOBaAHUSA K Pe3yJIbTATAM OCBOEHMS JUCHMILIUHBI.

B pe3ynbTare u3ydenus o0s3aTeabHON YacTh Mpo(ecCHOHaIBbHOTO y4eOHOro UK
oOyyaromuiics mo oouenpodecCUOHATbHON TUCITUTUIMHE JOJIKEH

yMeTh:

BBITIOJIHSITh TpauiecKre N300paKeHUsI TEXHOJIOTHYECKOTO 000pyI0BaHUS U
TEXHOJIOTMYECKUX CXEM B MAIIMHHOM Tpaduke;

BBITIOJIHSITh YEPTEKHU TEXHUUECKUX JeTajel B MallIMHHOW rpaduke;

BBITIOJIHSITh YEPTEKH U CXEMBI;

BBIIIOJTHATH MOJICIN JICTAJIEH;

0OPMIISITH TEXHOJIOTHYECKYIO U KOHCTPYKTOPCKYIO TOKYMEHTAIIMIO B COOTBETCTBUU C
JEUCTBYIOIIE HOPMATUBHO-TEXHUYECKON IOKYMEHTAILIUEN;

3HATh:

WHCTPYMEHTBI aBTOMATU3UPOBAHHBIX CUCTEM MPOEKTUPOBAHMS;

IIpaBuJjia MOCTPOEHUS MOJIEJIEH JIETAJICH;

npaBujIa CO3/aHusi COOPOK;

npaBuiia ohOpPMIICHUS YEPTEKEH;

crocoObl TPaUIECKOro MPEICTABICHUS TEXHOJIOTHIECKOT0 000PY/I0BaHUS U
BBITIOJTHEHHS TEXHOJOTHUYECKUX CXEM;

TpeboBaHus cTaHAapTOB EMUHON cHCTEMBI KOHCTPYKTOPCKOM JOKYMEHTAIMH (1ajee -
ECKJl) u Epunoii cuctembl TexHUUeckod pokymeHTauuu (maimee - ECT/) k
0(OPMIICHHIO U COCTABIICHHUIO YEPTEHKEH U CXeM

1.4 Konn4yecTBO YaCOB HA OCBOEHHE MPOTPaMMbl  THCIUMIHHBI:
MaKCUMaJIbHOM ydeOHOM Harpy3ku oOydaromerocs 110 dacoB, B TOM uuncie:
o0si3aTenbHOM ayauTopHOU yueOHoM Harpy3ku 110 gacos.



2 CTPYKTYPA U OJJEPKAHUE YYEBHOMN JUCIUIIJIAHBI

2.1 O0bem yueOHO# AUCHUIIMHBI K BUAbI Y4eOHO# padoThI

Bua yyeOHoM padoThI

O0neM yacoB

IMPAKTUYICCKHUC 3aHATHA

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 110
Oobs13aTesibHAs ayIMTOPHAas yueOHasi HAarpy3Ka (Bcero) 110
B TOM YHCJIE:

110

CamocTosiTesibHasi padoTa o0yuyarouierocs (Bcero)

B TOM 4YHUCJE: OKOHYaTelabHOE O(OPMIIEHHE MNPAKTUYECKHUX
3allaHuii; paboTra CO  CHOpPaBOYHOM M JIONOJHUTEIBHOU
JUTEpaTypOi; MOArOTOBKA JOKJIA0B, I0100p MaTepuana

Uroroas arrecranus B hopme nuddepeHirpoBanHoro 3adera Bo |l cemectpe




2.2 TemaTu4yeckuii IJIaH U cojiepxkaHue yueOHoil qucuumiaudbl Y01 3D-moae1upoBaHue U OCHOBBI MPOTOTHNIMPOBAHUS

HaunmenoBanmue pasaesna u teM | Cogep:kanue yueOHOro MaTepuaJia, JjadoparopHblie padoThbl, NPAKTUYECKHE 3aHATHS, O0beMm | YpoBeHb
CcaMoCTOsITe/IbHAsA padoTa o0yuaoumxcs, KypcoBasi pabora (poeKT) 4acoB | OCBOEHUS
(ecnu npedycmompennt)
BBenenue. I[IpaBuia TexHuKH 06€30MACHOCTH NPHU PadoTe B KOMIBITEPHOM KJacce. 2 1
Hcnonb3zoBanue nporpammuoii cpeast «kKOMITIAC 3D LT» B npodeccuoHaibHOM
JAesiTeJIbHOCTH.
Pazgea 1. OcHoBHbIe MOHATUA U MHTep(elic mporpammbl «KKOMITAC)
Tema 1.1 U3yueHune oCHOB Conep:xxanue yueOHOro marepuaja
TEXHMYIECKOTO TCpHeHNsH Cnoco0b1 npoenupoBanusi. PacnoJio:xkenne BUJI0B Ha YepTesKe. 8 3
OcHOBHBIE CBeICHUSI 0 HAHECEHUH Pa3MepoB.
Tema 1.2 3nakomMcTBO € Conep:xanue y4yeOHOro MmaTepuaja
OCHOBAMM NPOTOTUIIHPOBAHUS = = 2
Pacuupennbiii anaan3 tpedoBanuii. llesn npororunupoBanus. 8
Kaaccupukanusi npoToTHIOB: TOPU3OHTAIBHBIN, BePTHKAJIbHBII,
0IHOPA30BbIii, IBOJTIOIUOHHBbINH, 0yMaKHBIH, PACKAIPOBKA.
Tema 1.3 3nakomcrBo ¢ cucteM, Coaep:xxanue yueOHOro MmaTepuaJia
KOMITIAC-3D 8 2
[] 7




OcHOBHbBIE IOHATHS., 3AIIYCK POrPaMMBbl.

Ha3nauyenue rpapuyeckoro pegakropa «kKOMITIAC-3D LT».
OcHoBHbIE 3JIeMeHThI pa0do4yero OKHa MporpaMmel.

3nakomcTBoO ¢ nanejasivMu «k KOMITAC 3D LT». /lepeBo nocTpoenmuii.

Paznen 2. MoaenupoBaHue Ha MJI0CKOCTH

Tema 2.1 JlokymenT — UepTex. Conep:xxanue yueOHOro Marepuaja 12
HNHcTpyMeHTA/IbHBIE MIAHEJIH.
Co3naHue T0KYMeHTa YepTex, BbIoop madaoHa (A3). Hacrpoiika qunuii. U300paxkenn;
OCHOBHBIX BH/IOB JIeTAJIU 3a7aHusi 1ro mopsiika cJja0KHOCTH, 3aMoJJHeHHe OCHOBHOI HAIMN
yeprexa, 3arnojiHeHue cneuupuKanumn.
Tema 2.2 JlokymeHT — JleTaJjib. Conep:xxanue yuyeOHOro marepuaja 12
HNHcTpyMeHTA/ILHBIE TIAHEJIH.
Co3naHue 10KyMEHTA [1eTajib, BLIOOP madjaoHa. BbIOOp KoopaAuHAT MOCTPOEHUS,
reoMeTpuyecKme NOCTPOeHus1, Packu u CKpyrJjaeHus.
Tema 2.3 ®opmoobpasyommue Conep:xaHue y4eOHOro MaTepuaja 12

onepaunu. Onepanus
BreipaBiausanmue.

Bp10op koopauHAT, MOCTPOEHUE KYONM4YeCKOH (pUTypbI, BHIOOP MJIOCKOCTH- ICKHU32,
BbIIaBJIMBAHUE reOMeTPUYeCKUX (JOPM Ha IJIOCKOCTH Ky0a.

IIpocTtanoBka pa3mepoB U 0003HAYeHUI (JIMHelHbIEe pa3Mephbl,

AUaAMeTPaJIbHbIEe H paauajbHbie). CoXxpaHeHue AepeBa NOCTPOeHU M, IKCIIOPT UTOr0BOi
moaesm ¢purypsi B STL -popmar.




Tema 2.4 ®@opmoolpasyromme

Conepxxanue yueOHOro Marepuaja

onepaunu. Onepauus Bpamenue.

Br100op KoopAMHAT, IOCTPOECHHE OPTOTOHAIBLHOIO IA0JIOHA /1eTa/IU, IPUMeHeHue QYHK
BpallieHHe, Peodpa3oBaHue OPTOrOHANBLHOI0 nocTpoeHust B 3D mogens. Coxpanenne Jep
NOCTPOeHM i, IKenopT uTorosoii 3D moaenu ¢urypsl B ST L-dopmar..

Tema 2.5 ®opmoobpasyomme
onepanuu. Kunemarnueckas

Conep:xxanue yueOHOro Marepuaja

onepanusi. Onepanusi o ceyeHus )

Jcku3, 100aBjIeHHe/yAa/leHHe MaTepuaia, Oy/ieBble ONepanuy, co31aHue JUCTOBOIO Te
AeTajb-3aroropka. IlepeMenenne 3cku3a B10JIb POU3BOJILHOI KPUBOH (TpaeKTopust
onepauuM-TpexMepHbIil 31eMeHT). Habop 3¢kn30B (ceueHuil) B NPOCTPaHCTBE-TPEXMEPHb
3JIEMEHT.

Tema 2.6 Co3ganue CJI0KHBIX
nerajeii, 3D-moxaeeii.

Conep:xanue y4eOHOro martepuaja

Komanabl mocTpoeHnsi MAacCHBOB TPeXMEPHBIX 3JIeMEHTOB JeTaJeil. Komanaa coopka.
CoxpaHeHue JepeBa NOCTPOEHUI, IKCNOPT UTOroBoii 3D moxenu purypoi B STL -popmar

Pa3zpea 3. 3D neuarts.

Tema 3.1 3 D neuartn.

Conepxxanue y4eOHOro Marepuasa




Ilepenoc crepeo aurorpadpuueckoro (STL) ¢aiina B nporpammy Repetitive-host V 1.6
HACTPONKA MeYaTH -napamMeTpbl.

Conepxxanue yueOHOro Marepuasa 10 2
YerpoiicrBo, npunuun padorsl 3D npunrtepa Felix 2.0, Felix 3.0. Pacxoanbie maTepng
AJIs mevaTu, Buabl miactuka PLA, ABS u ux reMneparypHble XapaKTepHCTHKH.

Coaep:kaHue yueOHOT0 MaTepuajia 10 3
3D neuarts aeranau 1 ro nopsiaka. Iloct o0padoTka, nokpacka, Cymka.
Hrorosas padora. 2
JAudpepeHiupoBaHHbIN 3a4eT 2
HUTOro: 110
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3.1MartepuajbHO-TeXHUYeCKOe o0ecrieueHne

Peanuzauus JOII «3D -monenupoBaHue» OCYIIECTBISETCS B y4eOHOM KaOuHETe
«KommnbrorepHas rpaduka».
O6opynoBaHue yueOHOTrO KaOMHETa:

1.MapxkepHnass nocka — 1 mrt.

2. ntepaktuBHas qocka — 1 mi;

3. IIpoekTop

4. Pabouuii cTon npenoaaatens 1 1mr;

5. UnnuBuayanbHble yueOHble cTONBI — 14 miT;

6. KoMmmnbroTepHble Kpecia ajisi CTyJIeHTOB — 25 1IT;

7. APM mnpenonaBaTelnsi: KOMIBIOTEp MPENOJaBaTeNs C MPOrPaMMHBIM
obecneuenunem (MS Office Word, MS Office Excel, Web-o603peBarenu (Internet
Explorer, Google Chrome, Kommac 3D, AutoDesk Inventor), JOKaJbHas
KOMIIBIOTEpHAsl CETh U II00anbHas ceTh MIHTEepHET);

8. MeToauyeckne yKka3aHus K BBITIOJTHEHUIO TpadudecKkux pador;

9. YeptékHbIC U N3MEPHUTEIHLHBIC HHCTPYMEHTHI;

10. Moaenu reoMeTpUIECKUX TET;

11. O6BéMHEIC MOAETH;

12. Mopaenu u oOpasIfel AeTajiell U COOPOYHBIX €IUHMIL JJISI BHITIOJHCHUS
rpaduueckux pador;

13. I3smMepuTenbHble HHCTPYMEHTBI
Texuuueckue cpeacta 0OydeHUs:

- KOMITBIOTEP C BBIXOJIOM B ceTh IHTEpHET;

- BUJICOIIPOEKTOP;

- BKpaH JUIsl IPOEKTOPA;

[IporpamMmmHoOe oOecrieueHme

1. Cucrema aBToMaTH3upoBaHHOTO mMpoektupoBanus Kommac 3D V9, V12,
V14,

2. CucreMa aBTOMaTH3MPOBAHHOTO POCKTUpOBaHus ABTokan 14. 15.

3. TecroBas 0001049Ka, TECTOBBIC 3a/IaHHS TIO TEMAM:

- cpena pazpabotku Kommac,

- Ha0op ynpakHeHui «I'eoMeTpusi»,

- HaOop 3amannii «A30yka Kommacy

4. 3aganus i1 BBIIOJHEHUS

3.2. UudopmannonHoe odecneyeHne 00yueHus

Ilepeyenbr y4eOHBIX wu3naHuii, HWHTepHeT-pecypcoB, TONMOJHUTEIbHOM
JINTEPATYPHI
OcCHOBHBIC HCTOYHHKHU:

1. Agepun B.H. Komnbsrotepnas unxkenepnas rpadguka: Yue0. nocooue

M.: Akagemus, 2013.

Bpoackuit A.M. NmxenepHas rpaduka (Meramioodpadotka): Yued. M.: Akanemus, 2012.

Bbponckuit A.M., ®aznynun 3.M., XanauaoB B.A.. UwxkenepHas rpaguxa M.: Akagemus,
2012.



2. COOpHUK ypayKHEHHH TS YTCHHS YePTEKEH 10 MHIKEHepHOM rpaduke: Y4ed nocooue/ b.
I". Muponos, E.C. ITandwiosa.- M.: Akagemus, 2011.
3. OnexTpoHHbIN ydeOHUK «A30yka Kommnacy», Ackon, 2013

JlonoJHUTeIbHbIEe HCTOYHUKH:

1.  Boromo6os, C.K. Uepuenue: Yued. i CpeTHUX CIICIUATBHBIX YYCOHBIX 3aBEICHUN,
2-e uzn. / C.K. borosmo6oB. — M.: MammHoctpoenue, 2005.

2.  Bwmnenonbckuit U.C. Texundeckoe uepuenue: Yue6. / W.C. BeimrHenmonbekuid. —
M.: Bricmiag mkoua, 2005.

3. Tloremkun C. Mmxenepnas rpaduka. [Ipocro u gocrymuo. M:. Jlopu. 2008.

4.  DnexrponHslii yueOHNK «Kommnac — rpadux», Ackon, 2000.

HNuTepHeT pecypcesl:

1. www.edu.ascon.ru — caiitT KOMIaHuu ACKOH

2. https://autocad-lessons.ru/samouchitel-inventor/ - camoyuuTenb, aBTOp 3MHOBLEB.

3. https://cadinstructor.org/cg/inventor/ - ypoxu mo AutoDesk Inventor

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA
JAOINOJHUTEJIbHON NPO¢eCCHOHATBHOU POrPaMMbl NOBBILLIEHUSA
kBanuukanuu «3D mogeaupoBanue»

KoHTponb U olleHKa pe3yslbTaTOB OCBOEHHUS MPOrPaMMbl OCYIIECTBISETCA
npernojaBareieM B Tpoliecce mpoBeneHus mnpaktuueckux 3aHsatuil ([13), u
muddepenumpoanHoro 3ayeta (/13), a Takke B MpoIecce BHITIOJIHEHUS CTYIeHTaMU
rpadudeckux padboT U 3alUThl CAMOCTOSITEIbHON PaOOTHI.


http://www.edu.ascon.ru/
https://autocad-lessons.ru/samouchitel-inventor/
https://cadinstructor.org/cg/inventor/
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