MUHHCTEPCTBO OBPA3SOBAHMS 1 HAYKA MYPMAHCKOM OBJACTHU
T'OCYJIAPCTBEHHOE ABTOHOMHOE ITPO®ECCHUOHAJILHOE
OBPA30BATEJLHOE YYPEKIEHUE MYPMAHCKOM OBJACTH
«MYPMAHCKHWIA THIY CTPUAJBHBINA KOJLIEIK>

_VIBEPKIAIO

[OOKYMEHT MOAMNUCAH
3NEKTPOHHOW NOAMUCHIO

Ceptudwmkart:
533B1EO80OFFESEA3126CDB4A9145DDB469A5A91B
Bnapeneu: CemeHoBa CBeTnaHa AnekcaHapoBHa
DencteuteneH: ¢ 03.03.2021 oo 03.06.2022

JononHuTebHas NpoeccHoHaTIbHASI TPOrpamMMma
noBbImenns Kpanupukanun «Pazputue 3D TexHOI0rHii B

00pa30BaTeJbHBIX OPraHA3aAMHAX»

r. Mypmanck, 2021



PaccmoTpena Ha 3acenaHuu
METOINYECKOU KOMUCCHUU

CBapKUA U METAII000PAOOTKH

IIpotoxon Ne 9 ot «28» urons 2021 r.

PykoBomurens == /Onpkud B.A./

PazpadoTtuuk: TAIIOY MO «MUK»

CoracoBano

3aB. oTnenegueM MuT

Koxemskuua T.B.



1. Ilesn u 3an0a4yu peajH3alldH NPOrPaMMBI

JlomonHUTENbHAS IpohecCHOHATbHAS MMPOrpaMMa MOBBIIICHU KBAIU(QUKALUKA
«Passutre 3D TexHONOTHH B 00pa3oBaTeNbHBIX OpraHM3allWIX» HallpaBieHa Ha
bopMHUpOBaHKe TPENCTABICHUA O COBPEMEHHBIX TEHISHIMIX B 00JIacTH
MO/IEIMPOBAHUS U IPOU3BOICTBA, 3HAKOMCTBO C KOHIlemIuel Gabpuk OymayImero.

3anaun:

e [lo3HakOMHTE C KOHIEMIMeH Gadpuk OymyIiero.

® 3YYUTh OCHOBBI MUPOBOTO TPEHIa, HalpaBlIeHUs Ha pa3Butve MHaycTpun
4.0
® O03HAaKOMHUTBCS C OCHOBHBIMM BHAamMu 3D TeXHONOTMM MW IIPOBECTHU
CpaBHUTENBHBIN aHAIN3 SKOHOMUYECKOH 11eTIeCO000Pa3sHOCTH €€ IPUMEHEHU .
2. TpeboBanust k pesyabraTam oOy4deHusi. Il1aHmpyemble pe3yabTaThl
o0y4eHus
2.1 B pesynbraTe 0OCBOCHUS JUCHUILTAHEI 00yJalOIMUIACS TOKEH 3HATh:
® pa3IuyYHble BapUaHThl MpUMEHeHHs 3D-medaTth: OT BU3YaIbHBIX
MakeToB 10 3D-meyatu.
e ocHoBHbIe Buab!l 3D-meuatu (FDM, SLA, SLM).
® OCHOBHI SKOHOMHYECKOHN 1enecoo0pa3HOCTH MIPUMEHEHUS
aJIUTUBHBIX TEXHOJIOTHUM.
® [IpEeHMMYyINEeCcCTBa U HeAOCTAaTKH 3D TeXHOJIOru B CpPaBHEHUH C
TPaIUIIMOHHBIMU BUAAMU 00paObOTKU U CO3aHUS U3LCIUN.
2.2 O0yuaromuics J0HKEH YMeThb:
e pcnonb3oBath cuctemy CI1O B 0Opa3oBarebHOM IpoIEcce.
® CpaBHMBATH CTOMMOCTH U3TOTOBJICHUS AeTanel Ha (ppe3epHOM CTaHKE
1 MetonoM 3D meyatu.
2.3 TpeboBaHus K pe3yiabTaTaM OCBOCHHS IPOTPAMMEI

B pamkax wusydenus nporpammsel «Passutme 3D TexHoyoruii B
00pa30BaTeIbHBIX OpraHW3alusIx» OOydaromuiics NOJDKHBI IIOHMMAaTh OCHOBEI
MHPOBBIX TPOMBIIUIEHHBIX TPEHOB, UHUIIMATUBEl U IPOrPaMMBI, HalpaBJIeHHBIE
Ha passutue Wumyctpuu 4.0; pa3duparscs B KOHUIENIUAX (abpuk Oynymero u
IIEpCIIeKTHBAaX MPUMEHEHUS aIIUTUBHBIX TEXHOJIOIHH.

3. CopepxaHue NporpamMmmal
KaTteropuss ciymmareieil: Iemarorudyeckue pabOTHHKH  CTOPOHHHX
00pa3oBaTeNbHBIX OpraHU3alliid, COTPYIHHKH IIPOM3BOJCTB, BBIIOIHAOIINE
paboTy B chepe aATuTHBHOIO IPOU3BOJCTBA.
TpymoeMkocTh 00y4denus: 16 akaneMU9IecKux Jac.
dopma 0oOyueHHS: O4YHas C  HCIOIb30BaHMEM  IHCTAHIIMOHHBIX

O6p330BaTeJILHI>IX TEXHOJIOTUU U SJIEKTPOHHOTO O6y‘IeHI/IH.



3.1. Y4eOHubIi J1aH

Ne HaumeroBanme MOLyIcH Bcero, B ToM uncie B mucTaHIl. dopme
ak.gac. JIEKII. | IIPAKT. 3aHATHS
1 2 3 4
| [MrpoBsie MpOMEBIIIICHHELS 4 2 2

TpEHIBI

) 4 2 2
Konnenmnus gabpuk 6ymymero

3 |ADIUTUBHBIE TEXHOJIOTHHI 6 4 2

4. [roromas aTTecTanus 2 2
NTOI'O: 16 8 8

3.2. Kasennapublii yueOHbI# rpadguk (mopsaok MoayJiei)
[Tepuon oOydeHust HaumenoBanue pasnena, MOy
(mam, HEMETH)*

1 Henens MupoBBI€ IPOMBIIIIIEHHBIE TPEHIBI
2 Henens [Kornenmnus dpadpuk Oymymiero
3 Henens AT TABHBIE TEXHOJIOTHH

TouHBI TOPSIOK peaTn3aliy pa3aeioB, MOIYIEH (IUCIUILINH) 00y9IeHHs ONpeeieTCs B
[PACITUCaHUM 3aHATHHI

3.3ConeprkaHue yueOHbIX IPOrpaMM AUCHHUILUINH, MOAYJIeil, y4eOHo#
NPaKTHKH:
Moayab 1: MupoBble IpOMBIIUIEHHbIE TPEHABI.

1. DTtams! npoMsliieHHO#H peBosrormy. Industrie 4.0. Kinayc I11Ba6: YerBepTas
TIPOMBIIIIEHHAS PEBOITFOLINS. (JIEKITV)

2. Ilpombrmnennsie  peBomrormu B moHuManuu ILI.  IlleapoBuiikoro.
(mpakTH4ecKoe 3aHATHE)

Moayas 2: Kornenmus $hadbpuk Oyry1mero.

1. CoBpeMeHHbIE TEXHOJIOTWYECKHE TPEHAbl U IPENIOCBUIKM, BEyIIHE K
co3manmio  ®abpuk  byaymero. KirodeBele — TpeHIOBI — pPa3sBUTHA
BBICOKOTEXHOJIOTUYHOM TIPOMBIIIIIECHHOCTH. (JISKIIH)

2. Tpenzasl B 06JaCTH IPOU3BOICTBA U OTpebIeHNs. MalikepCcKue MacTEPCKHUE.
(IpakTUYecKoe 3aHATHE)

Moayas 3: AIQUTUBHBIE TEXHOJIOTHH.

1. O630p CyLIECTBYIOIIMX TEXHOIOTHI. AXIUTHBHEIE TexHOJIOoruH! (3D-1evars).
I'uOpHIHBIE TEXHOIOTHH. (JIEKLIKSA)

2. DkcrpysuonHas nedatb (FDM). Peska u cxiewBanme mucToB (LOM).
Crepeomutorpadus (SLA). @otonoiauMepusalnys ¢ NPUMEHEHHEM COIICI
(PolyJet). Tlpumenenue kies I CBSI3BIBAHMA IIOPOIIKOBOIO MaTepHhaa
(Binder Jetting). Jlaseproe crekanue (SLS). Jlaseprnoe nnasnenue (SLM,
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EBM, DMLS, DMLM). ITpsmas Harutapka Metamua (DMD). (1exms)
3. Pemrenvie IPOM3BOACTBEHHBIX 3alad Ha BHUPTYalbHOM aIIUTHBHOM
IIPOM3BOICTBE. (IPaKTHYECKOE 3aHATHE)

HTorosasi aTTecTalus IPOBOIAUTCS B GOpMe IPaKTHIECKOH paboTHI, B XO€
KOTOPO¥ 00YJAaIOIIHIACS JOIKEH BBIIIOJIHUTS paboTy Hall KOMILUIEKCHBIM 3aJaHHEM:
1. PemuTs TeCT HAa 3HAHWE OCHOBHBIX aAIUTUBHBIX TEXHOJIOTH.

2. PemmuTh IpUKIIaIHYIO 33249y C BBIOOPOM TUIIA IPOU3BOICTBA, B 3aBUCUMOCTH
OT MOTpeOHOCTEN 3aKa3unKa.

IIpumep TECTOBBIX 3aJaHUN UTOTOBOU aTTECTAlUU:

1. B xakoM Bue MPOU3BOACTBCHHBIX TEXHOJIOTHIH MaTepyan U He qo0aBiseTcs,
U He ynaisercs?

BriGepute oquH 0TBET:

a. B TpaH3UTHBIX

b. B dbopmaTuBHBIX

c. B MynpTUIITUKATUBHBIX

d. B popmatHbix

2. K kaxoif rpy1ime TeXHOJIOTUNY OTHOCUTCS JINThE?

Bribepute oIuH OTBET:
a. K ¢popmMaTUBHBIM TEXHOJIOTHAM
b. K cyGcTpakTHBHBIM TEXHOJIOTHAM

c. K afiuTUBHBIM TEXHOJIOTUAM

3. CymecTByroT Ii (pe3epHBIE CTAHKH C aBTOMAaTHYeCKOd (He pydHOH)
3aMeHo# (pe3 Bo BpeMs 00paboTKU U3Aenus?

Bribepute oquH OTBeT:
a. Jla, cyImecTByoT

b. HeT, HO CKOpO JOJDKHBI BBIWTH Ha PHIHOK JUI MHTEIPAllK C IIPOrPaMMO
WNunyctpusa 4.0

c. Het u He mmanupyrorcs

4. Jnsa dpezepoBaHus TpeOyeTCs 3ar0OTOBKA, B KOTOPOH. ..

Bri0epure oqvH OTBET:

a. Marepualia MEHbIIE, 9€M B (bPIHaJ'ILHOM U3aCIIun



b. MaTepuana MOXeT OBITh Kak GOJbIIe, TaK ¥ MEHBIIE, YeM B QHHAIBHOM
5131 (h1%051

. MaTepuaa 0olblre, 4eM B QUHATBHOM U3JEIUU

5. K xakoii rpyrmre TexHoJaorui otHocuted 3D-negats MeTamioM?

BribepuTte ouH OTBET:
a. K cy6cTpakTUBHBIM TEXHOJIOTUSIM
b. K popmaTUBHBIM TEXHOIOTHIM

c. K aqIuTHBHBEIM TEXHOJIOTUIM

6. 3D-medats NpoBOAUTCS HA...

BriGepute oquH oTBET:
a. 3D-mmmactruHax
b. 3D-Monensax

c. 3D-ckaHepax

5 S B T

d. 3D-npunTepax

7. K xako#t rpyrmnme TeXHOJOTUY OTHOCUTCS TOUCHUE?
BriGepute oquH OTBET:

a. K cyOCTpakTUBHEIM TEXHOJIOTUSIM
b. K popmMaTUBHEIM TEXHOIOTHUAM

c. K agguTHBHBIM TEXHOJIOTUSIM

8. K xaxoif rpyIie TeXHOJIOTHI OTHOCUTCS pe3pboobpaboTka?

Bribepurte ouH OTBET:
a. K anIuTHBHBIM TE€XHOIOTHAM
b. K cyOcTpakTUBHBIM TEXHOJIOTHAM

c. K dbopmMaTUBHBIM TEXHOIOTHSIM

9. Kakux mpou3BOJICTBEHHBIX TEXHOJIOTUH He ObIBaeT?

Bribepute oquH oTBeT:

O
~ a. ®opMaTHBIX

CyOTpaKkTUBHBIX

F
b. AnannTUBHBIX
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C. ATUTUBHEIX

d. CyOTpakTUBHBIX
®opMaTHBIX

10.K xaxoii rpyIe TeXHOJIOrul oTHocuTca 3D-neqats noaumepamu?

Bribepute oquH OTBET:
a. K anIuTBHBIM TEXHOJIOTHSIM
b. K cybcTpakTHBHBIM TEXHOIOTUSM

c. K ¢opMaTHUBHEIM TEXHOIOTHIM

Kurou k tecty

2 3 4 5
d a a c c d a b b a
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4. MaTepHa/IbHO-TeXHHYECKHeE YCJIOBHS peaTu3alHu MPOrpaMMbl
4.1 KagpoBoe o0ecnieyeHue peaau3ald NPOrpaMMabl.

O6pazoBaTenpHbIi porecc 110 IIporpamme obecnieunBaeTcs
IIEarOTMYECKUMH KaJipaMH, HMEIOIIMMH CpedHee CIIeLUaTbHOE WU BhICIIEE
oOpa3oBaHue, COOTBETCTBYIOIIEE IIPOGIIIIO TPOTPAaMMBI HJIH OTIBIT AESITEIHOCTH B
COOTBETCTBYIOLIEH npodeccroHaIbHOK chepe U CHUCTEMaTH4YECKU
3aHUMAIOINMMHUCS HAYYHO-METONUIECKOHN NESITENBHOCTEIO.

4.2 MaTepHua/jbHO-TeXHHYECKHE YCJI0BHS peau3alliid NPorpaMMbl

BT 3aHSTHI HanmenoBanue o6opymoBanusl,

HaumMenoBaHye noMemenus IPOrpaMMHOT0 0becnedeHHs
1 2 3
Mactepckas mo komnereHnuu |[Ipaktiaeckue paboTtsl |[KoMIBIOTEPE! 1 MOHUTOPEI (IIPOIIECCOp
«PeBepCHBHBIH HHKHHAPUHT» x86-64, 3.0 I'Ty /DDR-3 16 GB/HDD,

BHuneokapTa ¢ 8§ I'b mamstu
(TTo3BOJISIOIIAsT TOAKIIFOYUTE 2
MoHuTOpa). [Ipoextop. CTob! U Kpecio
o¢ucHrle. CucTemMa AUCTaHITMOHHOIO
o6yuenus Pycckuit Moodle 3K.

Mactepckast mo komnereHnuy |[IpakTraeckue paboTel |[KOMIOBIOTEPE 1 MOHHUTOPH! (TIPOLIECCOP

«mxenepusri nuzaitn CAD» x64, 3.0 I'Tu /DDR-3 32 GB/HDD ,
Buneokapra ¢ 16 I'b  mamsamm
(mo3BoIIsIFOmIast MIOIKJTFOYUTH 2

MouuTOpa). [IpoekTop. CTomer u Kpecial
oducHere. IIporpammuoe obecmedeHue
AutoCAD




4.3Y4e0HO-MeTOAMYecKOe 00ecnieYeHre MPOrpaMMbl
1. Aramupzsa W. P. Tperbs mnpowmsblimenHas peBomronus: Hagamo. - URL:
https://republic.ni/biz/l 009644/
2. Pobepr JIx. I'opnon. Bau3 ¢ Beprmnsl. - URL:
https ://www.imf.org/extemal/russian/pubs/ft/fandd/2016/06/pdf/gordon.pdf
3. Kiayc I1IBa6. YeTBepTasi NpOMBIIITIEHHAS PEBOJIIOLIHS.
4. Ilorpebunckas B.A. Bropas npomsinuienHas peBosmrorus. - URL:
https://cyberleninka.rU/article/n/vtoraya-promyshlennaya-revolyutsiya
5. Ilemposunxuii ILI.. HoBas mpoMBbllIeHHas PEBOJIIOIHS YKe MPOM3OLIIA. -
URL: wiki.runet-id.com/media/files/abl4318bb0a4189d4e4a21d8c55¢c44a5/3789-
03.pdf
6. HanmonanpHas TexHomormueckas wHHnuatuBa. - URL: http ://www.nti203 5
ru/nti/
7. HamwonanbHas TexHoJormdyeckas wuuuimathba. «TexsHer». - URL:
http://www.nti2035.ru/technology/technet

5. Ouemca Ka4decTBa OCBOCHHSA MPOrpaMmbI

Hroropas arTecTaliyd 1o mporpamMMme IpearojiaracTcs B Q)opMe KOMIIJIICKCHOTI'O
3aJaHusl. I[J'ISI OLCHKH PpPE3YJbTAaTOB OCBOCHHA CIYyHIATCIECM BCEU IIporpaMMmaI
IIPOBOJUTCA 3aHATHE B (1)OpM€ BBIIIOJIHEHUS U IIPEACTABICHUA HHIUBUIYAJIbHBIX
IMPOU3BOACTBCHHEBIX 3a4a4 U TecTa.

ITo pE3yjpTaTaM BBLINIOJIHEHUS HHIWUBUIAYAIBHBIX ITPOM3BOIACTBCHHBIX 3a1ady,
BBICTABJSIFOTCS OTMETKH II0 IISTHOAJIBHOM CHCTEME (((OTJII/I‘—IHO)), «XOopomIo»,
«YAOBJICTBOPUTEIIBHOY, «HCyI[OBJIeTBOpI/ITeJIBHO»).
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