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Pabouas mporpamMma TUCIHMITIIHMHBI (MOIYJISl, TPAKTHKH) aKTyaJH3UpOBaHA



1. HEJIN ¥ 3ATAYY OCBOEHUA TUCIUIVIMHBI (MOAYJIA, IPAKTUKHN).

B THII TPAKTUKMN. CII b 1 ®OPMA (®OPMBbI) EE MTPOBEJTEHWA
Ienbro U3y4eHus: JUCLUIUINHBL SBISAETCS: U3yUYEHUE CUCTEM U METOL0B TPEXMEPHOIO MOACIMPOBAHUS Ul IPUMEHEHUS B
a/UIMTHBHBIX TEXHOJIOTUSX, BBIPAOOTKA YMEHHMI pelaTh HHKEHEepHbIE 3aJa4l TpauuecKuMy Coco0aMy C UCTIONb30BaHUEM
COBPEMEHHBIX CHCTEM, pa3padaThBaTh KOHCTPYKTOPCKYIO M TEXHHUYECKYIO TOKYMEHTAIIHIO C HCIIOJIF30BAaHHEM COBPEMEHHBIX
UH()OPMAMOHHBIX TEXHOJIOTHH.

2. MECTO JUCIUMIIVIMHBI (MOAYJIsA, IPAKTUKH) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMABbI

IMukn (paznen) OIT: | b1.0

2.1 | TpeOoBaHus K NpeIBaAPUTEILHOI MOAT0OTOBKE 00y4Yal0IIerocs:

2.1.1 | [IpenmrecTBYOIUMHA KypCcaMH, Ha KOTOPBIX HEITOCPEACTBEHHO 0a3UPyeTCs QUCIHUIUIAHA SBISTIOTCS

2.1.2 | MeTpoorus, CTaHAapTU3AINSA U CepTH(HHUKALINA

2.1.3 | IlpukinagHas MeXaHUKa

2.2 | JucummianHbl (MOAYJIM) M MPAKTHKH, JI1 KOTOPbIX 0CBOEHHE JAHHOI TMCUUNIUHBI (MO1Y./1) HE00X0AUMO KaK
npealecTByoIee:

2.2.1 KOMHeTeHHI/II/I, HpI/IO6p€TeHHLIe B IMPOLECCE N3YUCHUA JUCIHUIIIINHBI, TOTOBAT CTYJICHTOB K OCBOCHUIO JTUCIUILIIINH!:

2.2.2 | Texnomoruu udpoBOro MPOU3BOJCTBA IS TIOIMMEPHOI OTpaciu

2.2.3 | TloaroToBKa K MpOIeaype 3alUThl U 3aIlIUTa BRITYCKHON KBATH(UKAITHOHHON padoThI

2.2.4 | udpoBble CHCTEMBI YIIPABICHAS XHUMUKO-TEXHOIOTHYSCKUMH TTPOIIECCaMU

2.2.5 | O0mas xuMu4decKas TEXHOJIOTHS

2.2.6 | ludposoe mopenupoBaHue IPOIECCOB U AMAPATOB XUMHIECKOH TEXHOJIOTUI

2.2.7 | OCHOBBI TEXHOJIOTMYECKOTO OPOKEPCTBA U YIPABICHUS III(PPOBBIM ITPOESKTOM

2.2.8 | LludppoBusamust ”HHOBAIIOHHOH NEATEIFHOCTH U HH)KCHEPHBIX PEIICHUH

3. KOMINETEHIIAN OBYYAIOIIETOCSI, ®°OPMUAPYEMBIE B PE3VJIbTATE OCBOEHMS JUCIUTIINHBI
(MOJLYJISI, TIPAKTUKH)

OIIK-4.1: Cnioco6eH o0ecnieunBaTh NMPOBEIEHNE TEXHOJIOTHYECKOT0 NMPOIecca B COOTBETCTBUHU € PErjIaMeHTOM, HCIOJb3Ysl
TeXHUYECKHe CPeCTBA IS KOHTPOJISI MapaMeTPOB TEXHOJIOTHYECKOT0 MPoIecca, CBOWCTB ChIPbS H FOTOBO MPOIYKIIMU

Pe3ynbraTsl 00y4eHus: 3aHaeT Kak 00eCcIIeunBaTh IIPOBEACHUE TEXHOIOTHYECKOTO MIPOIIECCAa B COOTBETCTBUH C PETIIAMEHTOM,
UCTIONIB3Ys TEXHUYECKUE CPEACTBA AJIsl KOHTPOJI IapaMeTPOB TEXHOIOTHUECKOrO IPOLECCA, CBOMCTB ChIPbs U TOTOBOM
OPOLYKLMHU

OIIK-4.2: Baageer HaBbIKaMi H3MeHEHHs mapaMeTpoB TEXHOJOIHIECKOIo nmpouecca npu uSMCHCHUH CBOMCTB CbIpbsd

Pesynbratel 00yueHus: Brianeer HaBbIKaMU U3MEHEHHMS TapaMeTPOB TEXHOIOTMUECKOTo Mpolecca IPH U3MEHEHUH CBOICTB ChIPbA

OIIK-4.3: Baaneer aaropurMoM NpuMeHeHHs] XHMHYeCKHX T€XHOJIOTHii, CTIeNHAJH3HPOBAHHOTO 000PY/IOBAHUS M W3/1e/THIi
MPH pellieHNH NPodecCHOHATBHBIX 3a/1a4.

Pesynbrarsl oOyuenus: Bnaneer anroputMoM npuMeHEHHs! XUMHUYECKHX TEXHOJIOTHH, CHIEIHAIN3HPOBAHHOTO 000PYJOBAHHS 1
W3/IENUH TIPU pelIeHuH TPOQEeCCHOHANBHBIX 3a1ad.

ITIK-3.3: YMmeeT IpoBOAMTL AaHAJN3 MHHOBALUI B cepe XUMHYECKOI NPOMBILIJIEHHOCTH H HU(POBBIX TEXHO10T Uil

PeSyJ’ILTaTLI O6y‘-IeHI/I$[Z VYmeer MIPOBOAUTH aHAJTIN3 I/IHHOBaI_[I/Iﬁ B cd)epe XHUMHYCCKOH MMPOMBINUICHHOCTH U HI/I(i)pOBBIX TCXHOJIOTHH

4. CTPYKTYPA, COAEP)KAHUE U ®OPMbI KOHTPOJISA JTUCHUIIJIMHBI (MOAYJIsA, ITIPAKTUKH)

Kon HaumeHoBaHue pa3aeioB U TeM /BU 3aHATHSA/ Cemectp / | HacoB | KommnereHiy ®opma
3aHATHSA Kypc U KOHTPOJISA
(HammenoBaun

ue
OLIEHOYHOT'0
cpencTBa)

Pazgen 1. [IpenMer A1TUTHBHBIE TEXHOJIOTHH B MOJHMEPHOM
oTpaciu




1.1

3amayn ¥ MECTO B MOJATOTOBKE WH)KEHEPOB. VIcTOpHs pa3BUTHS
JUCHUTUTAHBL. AJTUTUBHBIC TEXHOJIOTHH B MOJUMEPHOI OTpaci,
kak ocHoBa pazutus CAITP. Knaccudukarms cuctem
ABTOMATH3MPOBAHHOTO MPOEKTUPOBAHMUS, KPATKas
XapaKTepUCTHKA

(Pro/ENGINEER, T-FLEX CAD, Inventor, CITPYT, Mechanical
Desktop, Solid Works, AutoCAD, MiniCAD, NanoCAD,
KOMITAC-3D, Ultimaker CURA).

/Jex/

0.5

OIIK-4.1

DK3aMeH

Paznen 2. Cucrema nanoCAD

2.1

Oo6mrue cBenenus. Pabounii cron. [TaHemu HHCTPYMEHTOB.
OcHoBHbIEe KOMaHAEI cucTeMbl nanoCAD. /Jlex/

0.5

OIIK-4.1

DK3aMeH

2.2

JlabopatopHnast Ne 1.

Co3ngaHue cpensl As BRIIONHEHUS rpa(UIecKiX JOKyMEHTOB B
cucreme nanoCAD.

KomaHe! co31aHus TPIMUTHBOB.

Komanner opopminenns geprexa. CiryxeOHbIC KOMaH/IBL.

/J1ab/

OIIK-4.2
OIIK-4.3

Oruer o
nmabopaTopHoit
pabore

23

[Toxnroroska k oTyery 1o abopatopHoii padote Ne 1.
OCHOBHBIC KOMaH/IBL.

Beinonuenue ueprexeil B cucreme nanoCAD.

/Cp/

32

IIK-3.3

KouTponbHas
pabota

24

TpexmepHoe mozaenupoBanue B cucteMe nanoCAD. Touka
3penust. Tpu Tuma TpexMepHbIX MOZIENel — KapKacHEIe,
TTOBEPXHOCTHBIE, TBEPIOTENbHBIE. OTIMYNE TBEPAOTEIFHOH
MOJIETH OT aKCOHOMETPHUECKOro prcyHKa. Jlornueckue
oneparuy. PeraktupoBanue TpexMepHbIX Mozenei. /Jlex/

0.5

OIIK-4.1

DK3aMeH

2.5

Jlabopatophas Ne 2.

TpexmepHoe monenupoBanue B cucreme nanoCAD. BeimonHenue
TPEXMEPHO MOJIENT Ha OCHOBE TBEPOTEIbHBIX TPUMHUTHBOB C
MTOMOIIIBIO OTiepanuii 00beANHECHHS, BRIYUTAHHS U [ICPECCUCHUSI.
IMonroroska nugposoit monenu B cucteme Ultimaker CURA mist
MIPOM3BOJICTBA HA aJIMTHBHBIX YCTAaHOBKaX (37 MpHUHTEpax).
/T1a6/

OIIK-4.2
OIIK-4.3

Otuer o
nabopatopHoOi
pabote

2.6

IMoxnroroBka k oTyery 1o 1abopatopHoi padote Ne 2.
TBepaoTenbHBIC MPUMHTHBEI U JIOTHUECKHE ONEpaIii, Kak OCHOBA
(dhopmupoBanus Monenn. Cxema co3aHusI TBEPAOTEIHHON MOIEITH
IEeTallu.

/Cp/

32

IIK-3.3

KonTponbHas
pabora

Pazgen 3. Cucrema KOMITIAC-3D

3.1

Oo6mue cBenenus. Pabounii cron. HacTpolika ccTEMBI.
OcHoOBHBIE IpHEeMBI co3anms n300paxenns. Cion B KOMITAC-
3D. /JIex/

0.5

OIIK-4.1

DK3aMeH

32

KomaHnzp! co3nanust n(puMUTHBOB. KoMan b1 o opmiteHus
KOHCTPYKTOPCKHX TOKYMEHTOB. KOMaHIbI peakTHpOBaHHSI.
Bosmoxkaoctr nmapamerpusanui B KOMITAC-3D. /JIex/

OIIK-4.1

DK3aMeH

33

Jlabopatopnas Ne 3.

Pa3paboTka 1 BEIIOIHEHHUE YepTexeil JeTanel B cucreMe
KOMITAC-3D.

®dopmMupOBaHKE TEOMETPUIECKUX 00pa30B C UCTIOIH30BAHUEM
BCIIOMOTaTEIbHBIX TUHUH. BrinonHeHne uepTexeit neraneil.
/J1a6/

OIIK-4.2
OIIK-4.3

Otuer no
nmabopaTopHOi
pabote

34

IMoxnroroBka k oT4ery 1o abopaTopHoii padote Ne 3.
Brimonnenue yeprexeit neraneit B cucreme KOMITAC-3D ¢
HCIIOIb30BAHUEM BCIIOMOIaTEIbHbIX JTHHUM.

/Cp/

32

OIIK-4.1
IK-3.3

KonTponbHas
pabora

3.5

OcHoBsl TpexmepHoro mopenuposanus B KOMITAC- 3D. Ockwus,
OCHOBHBIE OIlepalnH, 1epeBo Mozaenu. Peraktuposanue
TpexMepHoi Mogenu. [Tapamerpudeckas monens. Co3naHue
aCCOLMATUBHBIX BUIOB. /JIex/

DK3aMeH




3.6 JlabopaTopHast Ne 4. 3 2 OIIK-4.2 Ortuer no
Cosznanne mojenei aeraineit B cucreme KOMITAC-3D. OIIK-4.3 J1a00paTOPHOM
DopMHUpPOBaHHE TBEPIOTEILHBIX MOJIENEH ¢ TIOMOIIIBIO 3CKU30B U pabote
omnepanuii. I[TonroroBka nudposoit moxenu B cucreme Ultimaker
CURA 15 mpou3BOACTBA HA aJJIMTUBHBIX YCTaHOBKaX (31

TIpUHTEpax).
/J1ab/

3.7 IMonroroBka k ot4yery 1o 1abopatopHOi padore Ne 4. 3 34 IK-3.3 KonrtponbHas
Mogenupoanue neraneit B KOMITAC- 3D. Dcku3 u onepanus pabora

Kak ocHOBa (hopmupoBaHus Mojend. OCHOBHBIC TPeOOBaHHS K
ACKU3aM. XapaKTePUCTHKH OCHOBHBIX OEpaIIHi.

/Cp/
3.8 Dk3ameH /Ox3aMen/ 3 4 OIIK-4.1 DK3aMeH
OIIK-4.2
OIIK-4.3
TIK-3.3

[Ipumeuanne. @opMel KOHTPOIA: DK — 9K3aMeH, K- koHTponbHas pabota, Ko- KoHTponsHEI onpoc, C3- cemecTpoBoe 3ananue, 3-3a4et, OI1
-OTYeT M0 MPaKTHKE.

5. ®OHJ] OIEHOYHbBIX CPEJCTB

OrneHOUHBIE CpENCTBa IUIAHHPYEMBIX pe3yJbTaTOB OOYYEHHs TpeAcTaBieHbl B BHIE (OHIOB oOreHouHbIX cpeacts (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAJbHBIM HOPMATHBHBIM akToM yHuBepcutera. @OC Moxer OBITh NpeAcTaBIeH B
[TpunoxxeHnu K pabodyeii mporpamme.

KoHTposbHBIE BOIPOCHI TS POBEJCHUS TEKYIIEr0 KOHTPOJIS ¥ MPOMEXYTOYHONW aTTECTAIUY 110 UTOTaM OCBOCHHMS JUCIIUTUTAHBL:
KonTposbHble BOIIPOCH! K 9K3aMEHY:

OIIK-4. Crocoben obecreunBaTh MPOBEICHHE TEXHOIOTMYECKOTO IpoLecca, HCHONb30BaTh TEXHHUYECKHE CPEACTBAa AJISi KOHTPOJS
MapaMeTpoB TEXHOJOTHYECKOrO TMpollecca, CBOHCTB ChIPphS M TOTOBOM MPOMYKIIMH, OCYIIECTBJIATH HW3MCHEHHE IapaMeTpOB
TEXHOJIOTUIECKOTO MpoIecca MPU H3MEHEHUH CBOMCTB CHIPhS

1. IIpenmer «AnAUTUBHBIE TEXHOJIOTUM B IOIUMEPHOI OTPaCin».

2. PactpoBasi, BekTopHas (pakTanbHas rpaduka.

3. OCHOBHBIC HaIPaBJICHUS TPUMEHEHUST KOMITBIOTEPHOH TpaduKi.

4. CAIIP, kax OCHOBa pa3BUTHsl KOHCTPYKTOPCKOM NESATENbHOCTU.

5. [IpeumymectBa ucnonn3oBanust CAIIP mo cpaBHEHHUIO C TPaJUIMOHHBIMU pa3pabOTKaMu.

6. NanoCAD — yHuBepcalIbHBIH MakeT nporpamMm (0oOIue CBeIeHHS).

7. BBon xoopamHaT. MupoBas cucrema koopauHat. [Tonb3oBaTenbekas cucTeMa KOOpAWHAT.

8. IIpaBuio npaBoi pyKH.

9. Komangp! coznanus npumutusos (JIMHUS, TIPAMAS, JIYY, MYJIBTU-JIMHUA).

10. Komangs! cozganus npumurtusos (IIOJIMJIMHUA, AYTA, KPYT, DJUIUIIC).

11. Komangsr cozganns npumutueoB (KOJIBLIO, MHOTOYTOJIBHUK, CHJ'[AI71H, TEKCT).

12. Komangs! cozganust npumutuBoB (BJIOK, ITBJIOK).

13. Komangsr opopmnenus yeptexeii (IIITPUX, PASMEPBI).

14. Komannsr penakTupoBaHus (OCHOBHBIE CBOMCTBA).

15. Komause! penaxtuposanus (COTPU, TIEPEHECH, KOIIMPY M, [IOBEP-HU, 3EPKAJIBHO, MACIIITAB).
16. Komangsr penakrupoBanusi (MACCHUB, OBPEXD, PASOPBU, VIJINHU, ®ACKA, [TOJOBUE).
17. Komangs! penakrupoBanus (COIIPAIN).

18. PenaxrtupoBanue NONUIMHUN.

19. CrnyxeOHble KOMaH/IbI (CHOPL CETKA, HIAT, OPTO).

20. Cnyxeonbie komauasl (ITPUBSIKU, TIOKAXHU, JTUMUTHI).

21. Pa3paboTka u BeIONIHEHHE depTexel aeraneil B cpeae NanoCAD.

22. Pa3paborka u BBIONHEHHE depTexkel cOopounbIx enuHHUI] B cpene NanoCAD.

23. IIpoctpancteo MOJIEJIN/ JIUCTA.

24. TpexmepHOE KOMIBIOTEPHOE MOEIHPOBAaHNE, KaK CIECIHaIbHOE HAIIPaBICHHE KOHCTPYKTOPCKOH NEATEIBHOCTH.
25. Komannma T3PEHUS (criocoOs! 3aiaHus TOUKH 3PEHHS).

26. OTnnune TpeXMepHOil KOMIIBIOTEpPHOH MOJENH OT aKCOHOMETPHUYECKOTO HM300pasKeHUs.

27. Tunbsl IpOCTPaHCTBEHHBIX MOJENEH.

28. KapxacHple Mozenu, crioco0B! TTOCTPOEHHS.

29. IToBepXHOCTHBIE MOJEIH, CIIOCOOBI ITOCTPOCHHSI.

30. TBeprorenbHbIE MOJAECTH, CITOCOOBI TOCTPOCHHUS.

31. IpenMymecTBa TBEpAOTEIBHBIX MOJIENIEH 10 CPAaBHEHHIO C IPYTUMH THIIAMH.

32. Komanns! cozmanust BepaorensHbix npumutuBoB (ITPU3MA, KIJIIMH, KOHYC, HUJIMHAP, COEPA, TOP).
33. Komanapl co3ganusi TBEpAOTENbHBIX MOZAEIEH BBIJABIMBAHHUEM U BpaIllCHHEM.

34. Jlornueckue onepanuu (OB BEIMHEHUE, BBIYUTAHUE, [TEPECEUEHUE).

35. Cxema (hopMHpPOBaHHS TPEXMEPHBIX MOJEIEH CIOXKHBIX (OpM.

36. Komanns! peraktupoBanust TpexmepHsix 006ekToB(3D-IIOBEPHU, 3D-MACCHUB, 3D-3EPKAJIO).
37. Komanasr (CEUEHUE, PA3PE3).




38. Busyanuzanus TBepAOTENIbHON MoJeNu.

39. Hctounuku ceera. Komanasr CBET, MATEPHUAJL

40. KOMITAC-TPA®UK. O6mue cBeneHus. OCHOBHBIE ITOAIIPOTPAMMEL.

41. Pa6ounit cron KOMITAC-TPA®UK.

42. OcnoBuble mnpuembl paborsi B KOMIIAC-3D (maHens CBOMCTB OOBEKTOB, pPEAAKTHPOBAHHE I'€OMETPUYECKUX
HNPUMHTHBOB, TEOMETPHUUYECKUI KalIbKyJIATOD).

43. AxtuBHbple okHa B KOMITAC-3D.

44. Cnou 8 KOMITAC-3D.

45. I'mobanpHblie U JoKanbHbIe npuBs3kn B KOMITAC-3D.

OIIK-4. CrocobGeH obecrieunBaTh NPOBEICHHE TEXHOJIOTHYECKOTO IIPOIIECcCa, MCIIONb30BaTh TEXHHUUYECKHE CPENCTBA JUIl KOHTPOII
[IapaMeTPOB TEXHOJIOTMYECKOIO IIPOLECcCa, CBOHCTB ChIpbS W TIOTOBOM NIPOLYKLMH, OCYLIECTBIISITh H3MEHEHHE I1apaMeTpOB
TEXHOJIOTUYECKOr0 MPOoLECcca IIPYU U3MEHEHUU CBOMCTB ChIPbs

46. Komangs! coznanus npumutuBoB B KOMITIAC-3D, B cpaBHHMTENbHONW XapaKTEpPUCTHKE C aHAJIOTMYHBIMM KOMaHJaMU B
cpene NanoCAD.

47. Komanael pemaktupoBanusi U odopmieHuss deptexedr B KOMIIAC-3D, B CpaBHUTEIbHOH XapaKTEPUCTHKE C
aHaJOrMYHBIMU KoMaHaamu B cpene NanoCAD.

48. ITapamerpuszanus B nporpamme KOMITAC-3D.

49. Tpexmeprnoe monenuposanue B KOMITAC-3D.

50. AxTHUBHOE OKHO TpexmepHoro moxenupoBanus B KOMITIAC-3D.

51. Criocobsr otobpaxkenus:t mogenu B KOMITAC-3D

52. JHepeBo moctpoenuss 8 KOMITAC-3D.

53. Ocku3z B KOMITAC-3D.

54. OcHoBHble onepanuu B KOMITAC-3D

55. Accouunatusabie Buabsl B KOMITAC-3D.

56. [Mapamerpuueckas monens B KOMITAC-3D.

57. BapuanuonHas 1 uepapxuueckas napaMeTpH3aIys.

58. MognenupoBanue coopounsix equaul] B KOMITAC-3D.

59. C6opka «CBepxy-BHH3», «CHU3Y-BBEepX», « CMEIIaHHBINA CIIOCO0».

60. ComnpspkeHue. Y CIOBHS MPH HATIOKEHUHU COTIPSIKCHHUS.

61. MopemupoBanue cOOpOK.

62. ITpoexTupoBanue crenupUKAIIA.

63. DkcnopT (aiinoB TpexmepHbIX 006ekTOB B popmaT STL u3 nporpamm NanoCAD u KOMITAC-3D.

64. Ultimaker CURA —mporpamma-cinaiicep (0o0Iue cBeJACHU).

65. Hacrpoiika mporpammel-cmaiicepa Ultimaker CURA g cozmanmst ympasitomeid nporpammsl (GCODE) ¢ memnbro
MPOU3BOJICTBA BUPTYAIBHOI MOJIENHU HA aJANTHBHOM 000pyRoBaHHH (31 IPUHTEpE).

66. Marepuainbl, HCIONb3yeMble B aJUIMTUBHOM INpou3BoacTBe. OCHOBHBIC BHIBI IUIACTHUKOB ((HMIAMEHTOB) M HX
TEXHHIECKUE XapaKTEPHCTHKH.

67. INoxroroBka agmuTHBHOTO 00OpyMOBaHMSA (31 MPHHTEPA) IUIA MIPOU3BOJCTBA BHPTYaIbHBIX MOIENEH.

B paMKax OCBOCHHUA OUCHUIIINHBI ((AI[III/ITI/IBHI)IC TCXHOJIOTUHU B HOHHMepHOﬁ OoTpacjam» HCHOJB3YIOTCA CICAYIOINEC KPUTECPUU
OILICHUBAHUA 3HAHHI CTYAEHTOB I10 OLICHOYHBIM CPEACTBAM:

CTyZIeHT B pe3ynbTaTe BEIITOTHEHHS U CIA9X OIIEHOYHOTO CPEICTBA MOKET ITOTYIUTh CIISTYIONIHE OIICHKH.

OmingHO

[ToaHOCTBIO M IPABUIIBHO BBIIIOIHEHO, U O(OPMIICHO 3aaHHE.

I[Ipu oTuére CTYIEHT Jall MONHbIE ¥ IpaBmIbHbIE 0TBETHI Ha 90-100% 3a1aBacMBbIX BOIIPOCOB 11O TeME PAOOTHI.

Xopouio

IoaHOCTBIO M C HEOONBIINMH HETOYHOCTSIMHU BBITIOTHEHO U O(OPMIICHO 3aaHUE.

ITpu oTuére CTYAEHT Jaj HE MOJHBIE U C HEOOJBLIMMHU OMIMOKAaMU OTBETHI Ha BCE 3a/laBaeéMble BOIPOCH! 10 TeMe pabOTHI WM IO
IIPaBUIbHBIX OTBETOB cocTaBmia 70 — 89%.

Y I0BIETBOPUTEIIBEHO

He monHocThIO ¥ ¢ OIIMOKaMU BBIITOJIHEHO U 0(hOPMIIEHO 3a/1aHUe.

IIpu oru€Te CTyIEHT fHayl He IMOJNHBIE OTBETHl M HE HAa BCE 33/laBaéMble BOIPOCHI IO TeMe paboThl. Jlons NpaBWIIBHEIX OTBETOB
coctaBuia 50 — 69%.

HeynosnersopurensHo

CTyZIeHT He BBIIOIHUI 3aJaHue. Jomst mpaBUIbHBIX OTBETOB cocTaBuia MeHee 50%.

OHeHI/IBaHI/Ie KOMHeTeHHI/Iﬁ IIpU U3YyYCHUHN JUCITUTIIINHBL ((AI[}II/ITI/IBHBIG TCXHOJIOTUU B HOHHMepHOﬁ oTpacin»

Ucxons u3 100-6ayibHOM (MATHOAUIEHON) CHUCTEMBI OICHMBAHUS CHCTEMBI OIICHKH YCIICBAEMOCTH CTYIIEHTOB, B XOJE OCBOCHHS
M3y4aeMOU JUCIUIUINHBI CTYIEHT MOJIYYaeT HTOTOBYIO OIIEHKY, IO KOTOPOH OIICHUBACTCSI YPOBEHb OCBOCHUSI KOMIICTEHIIUH.

90-100 6anoB (OTIMYHO) MOBHIIEHHBIH YPOBEHb

CTyIeHT JEeMOHCTPHpPYET C(OPMHPOBAHHOCTH KOMIIETCHIMH Ha TMOBBIIICHHOM YPOBHE, OOHApy>XHBaeT BCECTOPOHHEE,
CHCTEeMaTHYecKoe ¥ TJIyOOKOoe 3HaHHEe YYEeOHOro MaTrepHajia, YCBOMJ OCHOBHYIO JHTEpaTypy M 3HAKOM C JIONOJHHTEIBHOH
JTUTEpaTypol, pPEKOMEHIOBAHHOW TPOTPAMMOM, YyMeeT CBOOOJHO BBIMONHATh MPAKTUYECKUE 3aJaHusl, MPEayCMOTPEHHEIE
OporpaMMoii, CBOOOJHO OMEPHPYET NPHOOPETEHHBIMU 3HAHHSAMH, YMEHHSMH ¥ HABBIKAMH, HPUMEHSIET HUX B CHTYalUsIX




MOBBILIEHHOM CII0KHOCTH.
76-89 6amnoB (xopoio) 6a30BbIi ypOBEHb
CTyneHT NeMOHCTpHPYeT C(HOPMHPOBAHHOCTH JHUCHHUILIMHAPHON KOMIIETEHIM Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHHS, YMEHHS H
HaBBIKM OCBOEHBI, HO JIOMyCKAIOTCSl HE3HAYUTENbHBIE OIMMOKH, HETOYHOCTH, 3aTPyAHEHHS TPH aHATUTHYECKHX OIEpaIisX,
MepeHOCce 3HAHUI, YMCHHUIT M HABBIKOB Ha HOBBIC, HECTAHAAPTHBIC CUTYaI[HH.
61-75 6amnoB (yI10BICTBOPUTEIBHO) TIOPOTOBBIA YPOBEHb

CTyneHT IeMOHCTpHpYeT C(OPMHPOBAHHOCTE KOMIICTGHIMI Ha IIOPOTOBOM YpPOBHE:

B XOJE€ KOHTPOJIBHBIX MEPOIPUATUIL

JIOIyCKAlOTCAd 3HAYMTENbHBIE OLIMOKH, MPOSBIAETCS OTCYTCTBHE OTHCIBHBIX 3HAHUM, YMEHHUH, HABBIKOB MO KOMIETCHIIHSM,
CTY/I€HT WCIBITHIBACT 3HAUMTENbHBIC 3aTPYAHEHUS IIPU ONEPUPOBAHMU 3HAHUSIMHU, YMEHUSIMU M HaBbIKAMH IPH HX MEPEHOCE Ha
HOBBIE CUTYaIlH
0-60 6anyoB (HEYXOBIETBOPUTENEHO) YPOBEHb OCBOCHHS KOMIETCHITHI HIKE IIOPOTOBOTO

Komnerenunu e copmupoansl. [IposiBisieTcss HEAOCTATOUHOCTD 3HAHUH, YMEHHI, HABBIKOB.

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA,

IMPAKTUKHW)

6.1. Pexomenayemasi iuTepaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue WznarenscTBo, DneKTpOHHBIH agpec

JI.1 |Bacunbesa T.1O. Kommnrerorepnas rpaduka.3D-MonenupoBanue ¢ MUCHC, 2013 http://e.lanbook.com/bo

MTOMOIIBIO CUCTEMBI aBTOMATU3UPOBAHHOTO oks/elemeeent.php?
npoekTupoBaHus AutoCAD (351eKTpOHHBIH pll id=47484
pecypc): 1abopaTOPHBIi MPAKTUKYM

JI.2 | Cropuak, H. A. [u np.] |Pa3paboTka u BEIIONHEHUE YepTEkKeH qeTanei B Bomnrorpan: [b. u.], |http://library.volpi.ru

cucrteme KOMITAC-3D [DnexTponHbIi pecypc] : 2017
METOIMYIECKUE YKa3aHHS K BBITTOITHEHHIO
nabopaTopHoit paboTs! - http://library.volpi.ru

JL3 |Kab6nos, B. @., AJIUTUBHBIE TEXHOJIOTHH B IPOU3BOCTBE Bonrorpan: http://lib.volpi.ru
CuHbKOB, A. B. MOJIMMEPHBIX U3JENU [DNEeKTPOHHEIN pecypc]: Bonrl TV, 2018

yaeOHoe ocobwue - http://lib.volpi.ru

J.4 | Cunskos, A. B., Texnomnorus 3D ckanupoBanus u 3D megatn Bomxckwit, 2019 http://lib.volpi.ru
Trimkesuy, B. H. [DnexTpoHHBIH pecypc]: y1eOHO-METOANIECKOE

nocodwue - http://lib.volpi.ru

JI.5 | Cropuak, H. A., Hmxenepras rpaduka [ IIeKTpoHHBIH pecypc]: BonrI TV, 2021 http://lib.volpi.ru
Teimikesuy, B. H., y4eOHoe nocobwue - http://lib.volpi.ru
Cunnkos, A. B.

JI.6 | Cropuak, H. A,, WmxenepHas rpaduka [DIeKTpoHHBIH pecypc]: Bomxckuid, 2021 Pexxum noctyna:
Temkesuy, B. H.., yueOHuK - Pexxum moctyma: http://lib.volpi.ru http://lib.volpi.ru
Cunnkos, A. B.

6.2. Ilepeyennb pecypcoB MH(pOPMAIIHOHHO-TeJIEKOMMYHUKALMOHHOI ceTH ""UHTepHeT"

31 | Caiir 6ubmmorexkn BITN(prman) BorrI TY

D2 | DnekTpoHHO-OMOMMOTeYHasI cucteMa «JIaHby

23 | DnekTpoHHO-OMOMHOTeYHast cuctema Bonr[ TY

D4 | DnekTpoHHas oubauoTeka KOpaiir

6.3 IlepeueHb MPOrpaMMHOI0 o0ecedeHust

6.3.1.1 | MS Windows XP Pro nuuensus Ne 41300906

6.3.1.2 | MS Office 2007 numenzust Ne42095897

6.3.1.3 | Kommac 3D V16 nmunensus KA/[-14-0703

6.3.1.4 | AutoCAD 2015 cBobomHas akaxeMA9ecKast TAICH3U

6.3.1.5 | Komnac 3D LT cBoOonnas akageMHUuecKas JINIICH3H

6.3.1.6 [ NanoCAD cBoOoaHas akagemMuyeckas JULEH3Us

6.3.1.7 | Ultimaker CURA cBoOoaHas akageMuuyecKas JULCH3US

6.4 Ilepeuenb nHGPOPMALHOHHBIX CIIPABOYHBIX CHCTEM H JIEKTPOHHBIX 0u0anoTeuHbIX cucteM (IBC)
6.3.2.1 | MaopMaIimoHHO-TIONCKOBAs cucTeMa (heepaTbHOr0 rocy1apCTBEHHOTO yupexaeHus «DenepanbHblil HHCTUTYT
MIPOMBILIICHHOH coOcTBeHHOCTH (OecmuiaTHbIi goctym) — url: https://www . fips.ru/elektronnye-servisy/
6.3.2.2 | B nua(opMaIimoHHO- TOMCKOBOW CHCTEME BO3MOXKEH MOUCK 10 H300peTeHHsIM, pedepaTaM NaTeHTHBIX JOKYMEHTOB Ha

PYCCKOM W aHTJIUICKOM SI3bIKaX, EPCIIEKTUBHBIM H300PETEHHSIM, TTOJIE3HBIM MOJEISIM, TOBAPHBIM 3HAKaM,
00NIEN3BECTHRIM TOBAPHBIM 3HAKaM, HANMEHOBAHUSIM MECT IMIPOUCXOXKIICHHS TOBAPOB, MTPOMBIIICHHBIM 00pa3iam,
nporpamMmam it 9BM, 6azam TaHHBIX, TOMOJIOTHSIM UHTETPAIbHBIX MUKPOCXEM, KITaCCU(PHUKATOpaM B JOKyMEHTaM
oduuMaNbHBIX OIOJUIETeHEH 3a MOCIeIHUN MecsI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAYJIA,

INPAKTUKH) /OBOPYJOBAHUE




7.1 | [TomerneHus A1 IPOBEICHNUS JICKIIMOHHBIX, TA00PaTOPHBIX 3aHATHH YKOMIUICKTOBAHBI HEOOXOANMOIL
CIeNATU3UPOBAaHHOMN yueOHON MeOenblo, yueOHOM TOCKOM M TEXHUYECKUMH CPEICTBAMU JJIsl IPEICTABICHUS YUeOHOM
nHpOpPMaNUK cTyeHTaM. JlabopaTopHble pabOThI MPOBOIATCS B KOMIIbIOTEpHOM Kitacce 3-412. [lepeueHb 000pya0BaHHS:
KOMITBIOTEPHI — 13 IIT., KOMIUIEKT IUTAKAaTOB, MOAGNH JIeTalIe M COOPOYHBIX IMHHUI], yCTAHOBKA aIINTHBHOTO
mpou3BojcTBa (31 mpuHTep) — 1 mwT.

7.2 | [TomereHue U1 CAMOCTOSTEIIFHON PabOTHI CTYICHTOB OCHAIIICHO ABYMS KOMIIBIOTEPAaMH C JOCTYIIOM B MIHTepHeT s
paboThI B 3JIEKTPOHHON MH(POPMAIIIOHHO-00pa30BaTeIbHOM Cpee By3a.

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIINXCSA IO OCBOEHUTIO JUCHUIIJIMHBI (MOAYJIA,
ITPAKTUKHW)

OCHOBHBIMH BUJIaMH 3aHATHI 1O TUCIUILIMHE SBIIIOTCS ayIUTOPHBIC 3aHATHS: JICKIINH, TabopaTopHbIe 3aHTHs. Takxke
IpeyCMOTPEHA CaMOCTOATeNbHAs padoTa.

YkazaHus K OpraHM3aI[iy KOHTAKTHOH (ayAUTOpHOI) paboTHI:

HW3noxeHne IEKIMOHHOTO MaTepHaia OCYIIECTBISICTCS] COMIACHO YYeOHOMY TIOCOOUIO, JOCTYITHOMY B JICKTPOHHOM BHJIC Ha caiTe
OuOMMOTEeKN HHCTUTYTA. PeKoMeHTyeTcs B ciIydae MpoITycKa JISKIIMOHHOTO 3aHATHS 00PAaTUTHCS K COOTBETCTBYIOIIEMY pa3lely B
MoCOOHH IO KypCy.

IIpakTryeckue paboThl MPOBOIATCS C UCIIOIB30BAHUEM METOIMUECKUX yKa3aHUl (cOOpHUKa 3aAaHui U1t 1a00paTopHBIX pador),
Takke pasmerieHHbIX B DYMK/. PekoMeHmyeTcs B ciydae MpoIycka JJabopaTopHOi paboThl COrTIacOBATh BAPHAHT KOMILIEKTA
3aJIaHUI K 1abopaTopHOH paboTe C MmperojaBaTeinemM.

[paBuiia n mpueMbl KOHCIIEKTUPOBAHUS JICKIUH

KoHcnekTrpoBaHne JEKINH PEKOMEHAYETCSI BECTH B CIICIIHAIBEHO OTBEACHHON JUIS 3TOTO TETPAIH, KaXKIBIH JHCT KOTOPOIl JOIDKEH
UMETbh 10N (4-5 ¢M) U JOTIOTHUTEIBHBIX 3aIHCEH.

B xoHCHEKTE peKOMEHyeTC sl 3aIMChIBAaTh TEMY U IUIaH JICKIMIH, PEKOMEHyEMYIO JINTEpaTypy K TeMe. 3aIlUCH pa3/iesIoB JICKIUH
JIOJDKHBI IMETh 3ar0JI0BKH, T0/[3ar0JIOBKH, KpacHbIe CTPOKH. Ha3BaHHbIE B JIGKIIMH CCBUIKM Ha NIEPBOUCTOYHHUKH HAJI0 TIOMETUTH Ha
TOJISAX, YTOOBI IPH CaMOCTOATEIHHOH paboTe HAWTH M HCIIONB30BaTh MX. B KOHCIIEKTE TOCIOBHO PEKOMEHIYETCS 3aIICHIBATD
TOJBKO OTIPEAENCHHUs IIOHATHH, KaTETOPUi U T.1I. FIHOE N3I0XKEHHOE JIEKTOPOM JIOJKHO OBITh 3aIIMCAHO CBOMMH CIIOBAMHU.
Pexomentyercst BBIpabOTaTh U UCIIONB30BaTh JIOIyCTHMBbIE COKpAIEHHs! Hanboliee PacpoCcTPaHEeHHBIX TEPMUHOB U IIOHATHI.

B KOHCIIEKT pekOMeHyeTcs 3aHOCUTD BCE, UTO MPeIojaBaTellb MUMIET Ha JOCKE, a TAKXKe PEKOMEHTyeMble (POPMYJIBI, CXEMBL,
TaOJIHITBI, TMATPAMMEI U T. 1.

Meroaudeckre ykazaHus K OpraHW3allii CaMOCTOSITENILHON paboThI

ITpremMbl pabOTHI C OCHOBHOM W TOTIOTHUTEEHON JINTEPATY PO

Ocoboe MecTo cpeu BUIOB CAMOCTOSTEIBHOM paboThl 3aHMMAaeT paboTa ¢ INTepaTypoi, IBISIOMAsicS OCHOBHBIM METOIOM
CaMOCTOSITENIFHOTO OBJIAJICHUS 3HAHUAMHU. V3ydeHne muTepaTyphl - MPOLECC CIOXKHBIN, TPEOYIOLIMH BEIPAOOTKH OIpeIeIEHHBIX
HaBBIKOB. [ToaTOMY Ba)kHO Hay4nTCsS paboTaTh ¢ KHATOH. [lepedeHs 1 00BeM TUTEPATyPhI, HEOOXOAUMOM AJIS N3yUCHUS
JUCIUILIMHBL, ONIpeAesieTcs pabodeii mporpaMMoii TUCIUIIIMHEL H IPUBEIECH B COOTBETCTBYIOMIEM paszene pabodeil mporpaMMel
JUCHUIIUHBL

Bcro nmurepaTypy MOXHO pa3JeinTh Ha y4eOHUKH U ydeOHbIC TOCOOUS, OPUTHHAIIbHBIC HAyYHbIE MOHOTpa(uuecKiue HCTOUHUKH,
Hay4YHBIC ITyOIMKAaINH B TIEPUOANIECKOH redaTh. V3 HUX MOKHO BBIISIUTH JIUTEPATYPy OCHOBHYIO (PEKOMEHIYEMYTO),
JOIOJIHUTENBHYIO U JIUTEPATypPy Ul YIIIyOIeHHOTO N3yUYeHUs TUCIUILUINHEIL.

CaMOKOHTpPOIIb

CaMOKOHTPOJIb 3HAHUH, IOMYYEHHBIX YUAIIUMUCS TIPY U3YUCHUH pa3iernoB (OCBOCHUE TEOPETHUECKOTO MaTepHala, BEITOTHEHNE
MPAaKTUYECKUX 3aJaHUI) PEKOMEHIYETCs OCYILECTBISTH C IIOMOIIBIO OIIEHOYHBIX cpeaAcTB « KOHTpobHbIE BONPOCk» U « TecToBbie
BOMPOCHI», IPEACTaBICHHBIX B DOH/IE O1IeHOYHBIX cpeAcTB U B YOMK/I.

Meroaudeckue peKOMEHAAINH IO 00YUIEHHIO JIHI] C OTPAHUYEHHBIMH BO3MOXHOCTSIMH 3/{0POBbS I HHBATHIIOB

CTyzieHTbI ¢ OrpaHHYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSI UMEIOT CBOM CIieL(HUUECKIE 0COOCHHOCTH BOCIIPHUATHS, epepaboTKu
Mmarepuana. [Togbop u pa3paboTka yuyeOHBIX MATEPHAIOB VIS TAKMX CTYACHTOB MPOU3BOANUTCS C YUIETOM TOTO, YTOOBI
MPEIOCTABITE 3TOT MaTepHall B Pa3IMYHbIX (popMax Tak YTOOB! HHBAIUABI C HAPYIIEHHSIMH CIIyXa MTOIydanu HH(POPMAIHIO
BU3YaJIbHO, C HAPYIICHUSAMH 3peHUs - ayananbHo. [IpenycMoTpeHo B ciiydae HeOOXOJUMOCTH CO3/IaHUE TEKCTOBOM BEPCUH JII0OOTO
HETEKCTOBOT'O KOHTEHTA JIISl €0 BO3MOXHOI'O IPe00pa3oBaHus B aJbTEPHATUBHBIC (DOPMBI, YAOOHBIE IS PA3INIHbBIX
TIOJTB30BaTeNeH, aNbTePHATHBHYIO BEPCHIO MEIHAKOHTEHTOB, BO3SMOXKHOCTh MaCIITA0MPOBAHNUS TEKCTa U M300pakeHHH Oe3 rmoTepn
Ka4ecTBa, JOCTYIHOCTb YIPABJICHUs KOHTEHTOM C KJIaBUATYPHI.

Oco0EHHOCTH MPOBEICHHS TEKYIIECH U IIPOMEKYTOYHOM aTTECTALMHU JUISl JIMI] C OTPAHMYCHHBIMHU BO3MOXHOCTSIMHU 3JI0POBBSI U
WUHBAJIHIOB.

Jlist ocymiecTBICHNS IPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUHOH aTTeCTaIllui YKa3aHHBIX 00yJarOmuxcs,
co3zatorcst POH/IBI OLIEHOYHBIX CPEACTB, aANTUPOBAHHbIC Ul MHBAINIOB M JIML C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3710POBbS 1
TIO3BOJISIFOLLME OLICHUTh JOCTIDKEHNE UMH 3aINIaHUPOBAHHBIX B OCHOBHOH 00pa30BaTeIbHOI IpOrpaMMe Pe3yJIbTaTOB 00yUYEHHS U
YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETCHIINIA, 3asBIICHHBIX B 00pa30BaTEILHON IIporpaMme. Takie OIeHOYHBIE CPEICTBA
CO3JIAI0TCS 10 Mepe HEOOXOAUMOCTH C y4ETOM pa3IUuHbIX Ho30soruil. @opma IpoBeieHns TeKyIei aTTecTaliuy JUIs JIUII C
OrpaHUYECHHBIMH BO3MOXKHOCTSIMH 3/J0POBbsI M MHBAJIM/IOB yCTAHABINBACTCS C YYETOM WHIUBUIYAJIBHBIX HCUXO(MH3NIECKUX
oco0eHHOCTeH (YCTHO, MICEMEHHO Ha OyMmare, MMCbMEHHO Ha KOMIIBIOTEpE, B (hopMe TecTHpOBaHus 1 T.11.). [Ipn HeoOXoxumocTi
TaKUM CTyICHTaM 00ECIEIHBAIOTCSI COOTBETCTBYIOIINE YCIOBHS IPOBEICHHS 3aHATHI 1 aTTECTAINH, B TOM YHCIIE
HPEOCTaBISAETCs JONOJTHUTEIBHOE BPEMst [UIs TOATOTOBKH OTBETA HA 3a4€Te MIIU HK3aMeHE.




