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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Opranuzanus U BeIEHUE TEXHOJIOTUYECKOI0 Ipoliecca CO3JaHUs U3IEIUN 10 KOMIBIOTEPHOI
(unpoBoil) Mosenn Ha yCTaHOBKAX JJISl lZIATUBHOTO MTPOU3BO/ICTBA.

1.2. 3agauy AUCHUILIUHBI

1. O3HaKoMIIeHHE C OCHOBHBIMU METOJIaMU a1 TUTUBHOTO U3TOTOBJIEHUS 3JIEKTPOHHBIX YCTPOMUCTB.
2. TlonyuyeHre HaBBIKOB MIPOBEACHUS JOBOJKU U GUHUIIHYIO 00paOOTKHU M3JIETui, CO3JaHHBIX Ha
YCTaHOBKAaX JJIsl aIUTUBHOTO MPOU3BOICTBA.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM#u 00pa30BaTEIbHBIX OTHOIICHHIH.

Monayns quctuiuine: Moayss npodecCHOHaIbHON MOATOTOBKY (major).

HNunexc nuctumaunel: b1.B.01./1B.01.07.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[TK-2. Cniocoben [1K-2.1. 3naer [TonumMaeT OCHOBHBIE TEPMUHBI B 00JIaCTH

UCII0JIb30BATh TEPMHUHOJIOTHIO B 00J1aCTH AJIEKTPOHMKH, BKIIIOYASI SJICKTPOHHBIE
COBpPCMCHHBIC SJICKTPOHUKHU U KOMITIOHCHTHBI, CXEMBI U IIJIaThI, @ TAKXKC 3HATh
JOCTHIKCHUS HAYKHU U HAHOJ3JICKTPOHUKH O HAHOTCXHOJIOTHAX, KOTOPBIC UCIIOJIB3YIOTCA
IIE€PEIOBLIE TEXHOJOTHHU B IIPOU3BOJICTBE AIEKTPOHHBIX YCTPOUCTB.
B IPO(ECCUOHATBHON [1K-2.2. YMeeT BBINOIHATH YMeeT ucnoiab30BaTh COBPEMEHHBIE
ACATCIIBHOCTH TPYAOBBIE IEHUCTBUS C JOCTHXKEHUS HAYKHU U NIEPENOBBIE TEXHOJIOT MU
HCITOJIb30BAaHNEM TP BBINIOJHEHNUHN TPYIOBBIX JE€HCTBUM B
COBPEMEHHBIX JOCTIKCHHM  |paMKaxX CBOeH MpoQeCcCHOHAITBHON
HayKH{ U NIEPEIOBBIX JESTEIBHOCTH. DTO BKIIOYAET B ce0sl yMEeHUe
TEXHOJIOTHI TIPU pEIICHUU paborathb ¢ 3D-nipuHTEpaMHu, CO3/IaHNE
3a/1a4 mpodeccruonanbHOM MOJIEIEN 1 MeYaTh U3JIeNA U3 Pa3InYHbIX
JIEATETbHOCTH MaTepualoB, a TAK)KE UCIIOIb30BAHNE

MIPOrPaMMHOT0 OOecTieueHus sl yIpaBiIeHUs
nporueccoM nevyatu. Kpome toro, 3Hakom ¢
MPUHLIMUIIAMU PaOOTHI PA3IUYHBIX
AIIEKTPOHHBIX KOMIIOHEHTOB U YMETh
MPUMEHSTH UX MPHU CO3/IaHUU 3JIEKTPOHHBIX
YCTPOMCTB

[1K-2.3. Bnaneer HaBbikamu | Brnazneer HaBbIKaMu YT€HHsI HAYUHBIX CTaTel
YTEHUS! HAyYHBIX TEKCTOB MO0 |U APYTUX MAaTEPUATIOB, CBA3AHHBIX C ATOU
npoduITo NpopeccuoHaIbHOM |001aCThI0. DTO BKIIOYACT B ce0s yMEHUE

ACATCIIbHOCTH (BBI,Z[CJI}ITB BBIACIIATH KIHOYCBLIC MOMCHTBI U KOHIICIILIMH,
CMBICJIOBBIC KOHCTPYKIHU [JIA |a TAKKC TIOHUMATh IMTPUHIUIIBL pa60TBI
IIOHHMMaHHA BCCIo TCKCTA, COBPCMCHHBIX TEXHOJIOTHUI U HAayYHBbIX

OOBSACHATH MPUHIUIIBI PAOOTHI | IOCTHKEHUN. YMeEeT OOBSACHATh CI0KHbBIE
OTHCHIBAEMBIX COBPEMEHHBIX |KOHIICTIIIUU IPOCTHIM SI3BIKOM, UTOOBI IpyTHE
TOCTKEHUI HAyKU U JIFOJI1 MOTJI TIOHSITh UX U UCIIOJIb30BaTh B
MEPEIOBBIX TEXHOJIOTHH) cBoeli padore.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4arommxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO padoTy 00y4aromuxcst

OO01mast TpyA0€MKOCTh JUCIUTUIMHBI COCTABIISAET 2 3a4STHBIX SUHHUII, 72 aKaJeMUIECKIX YacoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabnuie 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4SOHOM JIeITeIbHOCTH

Becero  |CemecTpsl
4acoB 2 cemecTp

Bunbt yueOHOM qesTebHOCTH

KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejieM, BCero 36 36
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHSA 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 36 36
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 14 14
[ToaroroBka Kk TECTUPOBAHUIO 12 12
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 10 10
Oo0mas TpyaoeMKoCTh (B 4acax) 72 72
Oo0mas Tpya0eMKoCcTh (B 3.€.) 2 2

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
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5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B
tadiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBL U BUABI YYCOHOH €ITEeIbHOCTH

Jlek. | IIpak. | Cam. Beero uacos dopmupyembie
HasBanus pa3nesnoB (TeM) TUCITUTITUHBI (6e3
3aH., 4| 3aH., 4 |pad., u sksamena) KOMIIETEHIINH
2 cemecTp
1 AnnutuBHOE TPOU3BOACTBO. OCHOBHBIE 2 6 6 14 [1K-2
0COOEHHOCTH M OTINYUS OT
TPAAUIIMOHHBIX METOJIOB
2 Knaccudukamus textomoruit 3D neyatu 4 - 6 10 I1K-2
3 IIporpammuoe obecnieueHue. Co3nanue 4 - 6 10 I1K-2
u oaroroska 3D-Monenu oObekTa
4 DkcTpy3uoHHBIE MeTo1bl 3D-nievatu 2 6 6 14 I1K-2
5 IlopomkoBsie meToabl 3D-neyaru 2 - 4 6 I1K-2
6 Crpyiinble metoasl 3D-neyatu 2 6 5 13 [1K-2
7 ®otononumepHas 3D-nevathb 2 - 3 5 [1K-2
Hroro 3a cemectp| 18 18 36 72
HUroro| 18 18 36 72

5.2. Conep:xanue pa3aesioB (TeM) IUCHUANINHBI

Copepxanue pa3aesioB (TeM) TUCHUTUINHBI (B T.Y. M0 JISKIUSIM) IPUBEICHO B Tadmuie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JICKIUSIM)

TpynoemMkocTb
HazBanus paznenoB | Coxeprkanue pa3ieioB (TeM) JUCITUTITHHBI dopmupyembie
(TeM) TUCHMIUTAHBI (B T.4. 1O JICKITHSM) (IeKUHOHHEIC KOMIIETEHILINHA
3aHATHSA), U
2 cemecTp

1 AngauTuBHOE Omnpenenenue aaIuTUBHBIX TEXHOJIOTHI 2 TIK-2
IIPOU3BOJICTBO. npousBoacTBa. Mcropus 3D-neyatn.
OcHoBHbIE Ob6nactu npumenenus 3D-nevatu
OCOOCHHOCTH U
OTJINYHS OT
TPAAUITHOHHBIX Hroro 2
METOH0B
2 Knaccudukanus DKCTPY3UOHHBIE METO/IbI IIEYATH. 4 T1IK-2
texHosioruil 3D neuatu |CtpyiiHble METO/BI I1€YATH

(Material/Binder Jetting).Ileuats MmeTogOM

dorononumepuzaruu. [leqats mytem

MOCJIOWHOTO criekaHus noporiika (Powder

Bed). Ileyats MeTO1IOM IIPSIMOTO TIOJIBOIA

snepruu (DED)

Htoro 4

3 IIporpamMmmHoe KomneroTepHoe mpoeKkTHpoBaHue: 4 [1K-2
obecreucHuUE. TBEPJOTEIIFHOE MOJCIUPOBAHNUE,
Cosznanue u MOJICIMPOBAHNE TTOBEPXHOCTH, CKAJITITHHT.
noaroroBka 3D-mozenu | 3D-ckaHupoBaHue U GOTOrpaMMETPUS.
o0BeKTa Oo6pabotka STL-daitnos. Cnaiicunr.

MoaenupoBanue B 3D-neyatu

Hroro 4
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4 DKCTpY3UOHHBIE Meron nanecenus pacmiasa (FDM). 2 [1K-2
MeTo bl 3D-neuatu CogeTsl 110 npoekTHpoBaHuio B FDM.
OnexrpocnuaHUHT (EHD/MEW)
Hroro 2
5 IlopouikoBsie MeToAbl | CeneKkTUBHOE Ja3epHoe criekanue. CoBeThl 2 [1K-2
3D-neyatu o npoektupoBanuio B SLS. SLS u
SLM/DMLS. CoBeTsbl 110 MIPOESKTUPOBAHHIO
B SLM / DMLS. ITocto6paboTka.
CrutaBneHue 351eKTpoHHbIM ImyukoM (EBM)
Hroro 2
6 CTpyiiHbIE METOJIbI Crpyiinas neyatb. COBETHI IO 2 [1K-2
3D-neyatun MPOEKTUPOBAHUIO B CTPYyHHOM neuatu. 3D-
neyats DOD u NPJ. 3D-neuats
ces3ytouM (BJ). CoBeTsl 1o
MPOEKTUPOBaHUIO B BJ
Hrtoro 2
7 ®orononuMepHast Crepeomurorpadus (SLA) u mpoekirmoHHas 2 [1K-2
3D-neuath neyath (DLP) [Tocto6padoTtka B SLA 1
DLP. CoseTsl o mpoekTupoBanuio B SLA /
DLP. IleyaTp ¢ HCHIOJIB30BAHUEM
HENPEPBIBHOTO XKHUIKOT0 UHTEpdeiica u
JPYTUE METO/IbI OBICTPOM MeYaTh METOAOM
crepeonurorpadun. [IByxdoToHHAs
nazepHas nmutorpadus (2PP)
Hroro 2
Hroro 3a cemectp 18
Uroro 18
5.3. lIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmuma 5.3. — HaumeHoBaHue NpakTUUYECKUX 3aHATUN (CEMHHAPOB)
HaumenoBanue
Hazpanus pa3nenos (tem) . dopmupyembie
JEE—— MPaKTUYECKUX 3aHATUI TpynoemMKocTs, 4 KOMITCTCHITHH
(cemHnHapoB)
2 cemecTp
| AnauTuBHOE TPOU3BOACTBO. Brenenue B 3D-neuats 6 [1K-2
OcHOBHBIE 0OCOOEHHOCTH U
OTJINYUS OT TPATULUOHHBIX Uroro 6
METO/IOB
4 DkcTpy3uoHHbIe MeTobl 3D- | DKCTpy3ust MaTepuarna. 6 [K-2
[e4aTu [Tonmumepuszanus
Hroro 6
6 Ctpyiinbie metonbl 3D-neuatn |Ctpylinas 3D-nevyath 6 ITK-2
Uroro 6
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

He npenycMoTpeHo y4eOHBIM IIaHOM
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5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

Taosuie 5.6.

Tabmuia 5.6. — Bujbl caMoCTOATEIbHOU PabOThl, TPYIOEMKOCTh B (HOPMHPYEMbIE KOMIICTCHIIUN

HaszBanus pasnenos | Buael camocrostensHol | TpynoeMkocTs, | Popmupyemsble
(TeM) TUCIUTLINHBI paboThI q KOMIIETEHIINHT POpMbI KOHTPOIIA
2 cemecTp
1 AnggutuBHOE [ToaroroBka K 3auery ¢ 2 I1K-2 3a4éT C OIICHKOMI
MIPOU3BOJICTBO. OLICHKOM
OcHoBHbIE IloaroroBka k 2 I1IK-2 TectupoBanue
0COOEHHOCTH U TECTUPOBAHUIO
OTJIHH3 OT Beinonnenue 2 IK-2 [pakTuueckoe
TpaIHIHOHHBIX IPAKTUYECKOTO 3a1aHus 3a/laHne
METOJIOB Vitoro 6
2 Knaccudukanus ITogroroska k 3auery ¢ 2 I1K-2 3auéT C OLEHKOMI
TexHosoruit 3D OLIEHKOM
1eyaTh Brimonnenue 2 [K-2 [IpakTrueckoe
MPAKTUYECKOTO 3a/TaHHS 3a/laHne
ITonroroBska K 2 I1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
3 IIporpammHuoe ITonroroBka K 3a4eTy ¢ 2 [K-2 3a4éT ¢ OlEeHKOU
oOecrieyeHue. OIICHKOM
Cosnanve n Brinosnnenue 2 [1K-2 [IpakTHueckoe
noaroroska 3D- MIPaKTUYECKOTr0 3aJaHus 3a7aHue
MoJieN 00beKTa [HoaroroBka K 2 IK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
4 DKCTPY3UOHHBIE [ToaroroBka K 3a4ery ¢ 2 [1K-2 3a4€T C OLICHKOM
meTonsl 3D-mmeyatu OLICHKOH
Brinosninenue 2 [1K-2 [IpakTrueckoe
MPAKTUYECKOTO 3aJaHusl 3a/laHue
ITonroroBka k 2 [K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
5 IlopowkoBslie ITogroroska k 3auery ¢ 2 I1K-2 3auéT C OLEHKOMI
MeToanl 3D-euat | OLIEHKOH
ITonroroBka k 2 [K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 4
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6 Ctpyiinbie meTonbl |[loaroToBka k 3a4eTy ¢ 2 [K-2 3auéT ¢ OlEeHKOU
3D-neuatu OLICHKOM
Brimonnenue 2 [1K-2 [IpakTrueckoe
MPAKTHYECKOT0 3aJaHus 3aJjaHue
ITogroroska k 1 I1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 5
7 ®orononumepHas  |[loaroroBka k 3a4dery ¢ 2 [1K-2 3a4€T ¢ OLEHKOMN
3D-neyats OLICHKOH
ITogroroska k 1 I1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 3
Hroro 3a cemectp 36
Hroro 36

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,

M BHJOB 3aHATHII

CooTBeTcTBHME KOMIETEHUIHH, (GOPMUPYEMBIX MPU U3YUYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH

MIPEJCTABICHO B TaOJIUI]

es5.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHBI, U BUIOB

3aHATHI
dopmupyemsble Bunsl yueOHoM nesrenbHOCTH
@OpMBI KOHTPOJIA
KOMIIETEHIIMU Jlek. 3an. |IIpak. 3an. |Cam. paO.
[IK-2 + + + 3ayéT c oneHkoi, [IpakTuueckoe

3aganue, TectupoBaHue

6. PeiiTunroBasi cucremMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS TIPEICTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamibHbIE OLIEHKH

N . | MakcumanbHbIi Oamn
MakcumanbHbII MaxkcumanbHbIN
3a MePUOJ MEKIY Bcero 3a
DopMBbI KOHTPOJISI 6amn Ha 1-yr0 KT ¢ OaJi 3a IepuoI
2KT u Ha xKoHe1 CEeMECTp
Hayana cemectpa | mexay 1KT u 2KT
cemecTpa
2 cemecTp
3a4éT C OLIEHKOH 0 0 0 0
[IpakTrueckoe 3a1anue 40 20 20 80
TectupoBaHnue 0 0 20 20
Htoro makcumyM 3a 40 20 40 100
nepuo.
Hapacratomum utorom 40 60 100 100
6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[TepecueT 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B Tabmuie 6.2.
Tabnuia 6.2 — Ilepecuer 6aIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
Bamnibl Ha naTy TEKyIIero KOHTPOIs OneHka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK 4
Ot 60% 10 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK 3
7
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. 3D Texnonoruu: Yuebnoe noco6ue / B. A. Cemurnazon - 2023. 192 c. [DnekTpoHHBIH pecypc]:
— Pexxum moctyna: https://edu.tusur.ru/publications/10373.

7.2. JlonoiHUTEIbHAS JIUTEpaTypa

1. AaIUTHBHBIE TEXHOJIOTHH MPOU3BOJICTBA YCTPOMCTB PaIMOICKTPOHUKH: YueOHoe mocodue / B.
HN. Tyes - 2020. 91 c. [DnexTpoHHbI# pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/9302.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0Co0ust

1. PaaByn, b. 3D-neuars. [lpaktuueckoe pykoBOACTBO : pykoBoacTBo / b. Paasyn, @. odep, b.
I'appar ; nepeBon ¢ anrnuiickoro M. A. Palitmana.. — Mocksa : JIMK Ilpecc, 2020. — 220 c.
[DnexTpoHHEI pecypc]: — Pexxum gocryma: https://e.lanbook.com/book/140567.

2. Hoszgpesatsix, 1. O. Opranuzanus caMoCTOSTEIbHON paboThl: Y4eOHO-METOAMYECKOE ITocoone
/ 1. O. Hoznpesatbix, b. @. Ho3apesateix. — Tomck: TYCVYP, 2018. — 23 ¢. [DnekTpoHHEIH pecypc]:
— Pexxum noctyna: https://edu.tusur.ru/publications/7867.

7.3.2. YyeOHO-MeTOANUYECKHE MOCOOUS I JINIY
C OFpaHl/[‘leHHl)IMl/l BO3MOKHOCTAMH 3}]Op0Bbﬂ U UHBAJIUA0B

Y4eOHO-MeTOINYECKUE MAaTEPHAIIBI IJIsI CAMOCTOSITEIBHON U ayIUTOPHOI pabOThl 00yJarOIIUXCs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSI M HHBAJIUOB MPEJIOCTABISIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPHSTHS HHPOPMAIINH.

Jst U ¢ HApyIeHUsIMU 3PEeHMA:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1e4aTHOW (hOpMe YBEIMICHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st U1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI
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1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. Peno3utopuii ¢ rotoBeiMu 3D-mogensmu https://free3d.com/ru/3d-models,
https://3ddd.ru/3dmodels..

3. CooOmectBo BiaaenbieB 3D-npuntepos https://3dtoday.ru/.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS y9eOHOH TPYIBI, 000pYyI0OBaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0US, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1JIsl NPAKTHYECKUX 3aHATHIl

YueOHo-HayuHas nabopaTopust HUGPOBON AIEKTPOHUKH: yueOHAs ayAUTOpPUS AJ MPOBEICHHS
3aHATUHN JIEKIIMOHHOTO THUIA, y4yeOHas ayIuTOpHS NI MPOBEACHUS 3aHATUN MPAKTUYECKOTO THIIA,
MOMEIIeHUe AJsl MPOBEICHUs T'PYNIOBBIX U MHAMBUIYAIbHBIX KOHCYJIbTAlUil, MOMEIICHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIIEHUE ISl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepinanna ynuua, a. 47, 228/1 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

Hcrounuk nutanus nocrossuaoro Toka DP831A .Rigol 4 mir.

Mownutop 27" 3 .

Monutop MSI 27" Pro MP271 4 wir.

Ocmnorpad uudposoit MSO5104.Rigol 4 .

Cucremuslii 6110k 1 2 mir.

Cuctemnslii 6ok AMD Ryztn 7 5 .

[Tanens uHTEpaKTHUBHAS CO BeTpanBaeMmbiM [1K

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security 10 pist Windows;

- Mathworks Matlab;

- Microsoft Office 2019;

- Microsoft Windows 10 Pro;

YyeOHo-HayuHas nabopaTopust UGPOBON AIEKTPOHUKH: yueOHAs ayAUTOpPUS AJs MPOBEICHHS
3aHATUHN JIEKIIMOHHOTO THUIA, y4yeOHas ayIUTOpHS NI MPOBEACHUS 3aHATUN MPAKTUYECKOTO THIIA,
MOMEIIeHUEe Al MPOBEICHUS T'PYNIOBBIX U WHAMBUIAYAIbHBIX KOHCYJIbTAlUil, MOMEIICHUE IS
MPOBEJECHUS TEKYIETr0 KOHTPOJS U MPOMEXKYTOYHOM aTTecTaluu, MOMEIIEHUE AJIsi CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas ob6macte, T. Tomck, Bepinanna ynuua, a. 47, 228/2 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

Ncrounuk nutanus nocrostaaoro Toka DP831A.Rigol 7 mit.

Ocmnorpad uudposoit MSO5104.Rigol 7 .

Mownutop 27" 1 .

Momnutop MSI 27" Pro MP271 14 wir.

Cucremusrii 6ok 1 1 .

Cuctemnslii 610k AMD Ryztn 7 14 mt.

Jlocka MarHUTHO-MapKepHas

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- Adobe Acrobat Reader;
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- Google Chrome;

- Kaspersky Endpoint Security 10 mgns Windows;
- Mathworks Matlab;

- Microsoft Office 2019;

- Microsoft Windows 10 Pro;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaOIMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX GopmMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIIUHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)

CornacoBaHa Ha noptane Ne 81729 10



1 AnnutuBHoe nipou3BoacTBo. |[1K-2 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
OcHOBHBIE OCOOEHHOCTH U 3aueTa C OLEHKOM
OTJINYMA OT TPaAUIIMOHHBIX [IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
METOOOB 3aJ1aHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
2 Knaccudukanus rexnonornii | [1K-2 3auét c ouenkoit  |IlepedyeHb BompocoB st
3D neuatu 3a4eTa ¢ OLCHKOM
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 [IporpammHuoe obecnieuenue. |I1K-2 3auét c ouenkoit  |Ilepedenp BompocoB st
Co3nmanue u moaroroska 3D- 3a4yeTa ¢ OLIEHKON
MoJIeNH 00BEKTA [IpakTuyeckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
4 Dxcrpy3uonnsie metoasl 3D- |TTK-2 3a4ét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist
reyaTu 3a4era ¢ OLEHKON
IIpakTryeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/1aHNe
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 IopouikoBsie MmeToAbl 3D- T1IK-2 3a4éT C OIlEHKOH [lepeuenb BOIIPOCOB 115t
eyaTu 3a4yeTa ¢ OLIEHKON
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
6 Crpyiinble metoasl 3D- [K-2 3auét c ouenkoit  |IlepedyeHp BOmpocoB st
reyaTu 3a4eTa ¢ OLCHKOM
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
7 ®orononumepHas 3D-nevars |11K-2 3auét c ouenkoit  |Ilepedenp BompocoB st
3a4eTa ¢ OLIEHKON
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JTMCIATIINHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka banner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00yUYeHUs
3HATh | YMETh | BJIAJICTh

CornacoBaHa Ha noptane Ne 81729 11



2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Yro u3 nepeunciennoro HE sBnsieTcss 0coOeHHOCTHIO TexHONIOTHN 3D-meyatu?
A) Bo3M0>XKHOCTh KACTOMU3HPOBATh TU3alH
b) YBenuuenue unciia 0Txoa0B
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B) Bo3M0XHOCTB OllepaTUBHO BHOCUTh U3MEHEHHUS B MpoLiecce MPON3BOACTBA
I') Yopoienne morucTuku
2. Kakue metonbl 3Dnedatu Hanbosiee IMpoKo pacipoCcTpaHeHbI?
A) DKCTpY3HMOHHBIE
b) Ctpyiinbie
B) [Tocnoiiabie TOPOITKOBEIE
I') [TyTreM psiMOTO TIOJIBEICHHSI SHEPTUU
3. Kakas ocobennocts HE siBisieTcst o0mielt 1yist CTpyHHOTO 3KCTPY3HOHHOTO METO/Ia TIeYaTH?
A) Ilocnoiinoe mocTpoeHue
b) OnHopoaHast CTpyKTypa UTOTOBOTO U3ICTHUS
B) OrpanuvenHbiii BHIOOp MaTepuaioB
I') Bricokast BA3KOCTh MaTEpHAIOB
4. BpiOepuTte nMpaBWIbHBIN MEXaHU3M Iporiecca GOTOMoTMMEPU3aun?
A) Ilonumep 3acThIBaeT BBUAY JIOKAJIbHOTO OXJIAXKICHUS
b) [Tomumep 3acThIBaeT MO BO3ICHCTBUEM TLTa3MBbI
B) [Tonumep 3acThIBaeT Mo BO3ICHCTBHEM CBETA
I') [Tomumep 3acThIBAaET MPH BHICOKOW TEMITEpaType
5. 3a cdyer 4yero odecrieynBaeTcs BBICOKAst TOYHOCTh MeToga SLA-megaTu?
A) JlnrHa MOTMMEPHBIX IIETOYEK
b) Mansrii pa3zmep Ja3epHOTO IsATHA
B) [1oBbIIeHHAs TOYHOCTH IEPEMEIICHHH JIA3EPHOTO JTyda
I') Xumuaeckuii cocTaB MOJMMEPHOIN CMOJIBI
6. Kakoii meton 3D-nieyatu 1aeT BO3MOKHOCTh Me4aTaTh HE TOJIBKO Ha MJIOCKON MOBEPXHOCTU?
A)yMJ
b) SLA
B) SLS
') EBAM
7. Yrto nu3 HmxenepeurcieHHoro HE sBisieTca 4acThio KOMIBIOTEPHOTO MPOEKTUPOBAHUS?
A) TBepaoTenbHOE MOICTUPOBAHUE
b) [ToBepxHOCTHOE MOACTIUPOBAHNE
B) 3D-ckanupoBanue
I') CxannTunr
8. Kakwue ¢pusnueckue acnextsl nporeaypsl 3D-neuatn HE moryT 661Th cMOAEIMpOBaHbI?
A) TemriepaTypHOe pacnpeeacHue
b) dedbopmarum
B) Omum6ka npu nepeMenieHny nevaTaroIiei roJIoBKI
I') Xumudeckue B3aMOICHCTBHS BHYTPH HAIlEUYaTaHHOTO 00BEKTa
9. Kako#t ucrtounuk sHeprun HE ncnonb3yeTcd ais nmedyaTtd B MOPOMIKOBBIX AJJIUTHUBHBIX
TEXHOJIOTHUSX?
A) Jlazep
b) dyrosoii pa3psina
B) DnexTpoHHbIN Ty4OK
I') Uctounuk Teria
10. B yem otnuuue CTpyHHOM OT IKCTPY3MOHHOM neyaTu?
A) IIpu SKCTpYy3HOHHOM TTeYaTH MaTepras BbIAABIMBACTCS M3 COIUIA, KaK 1MacTa, B TO BpeMs KaK
IIpU CTPYHHOM MeyaTH MaTepHal OCaXKAaeTCs OTAEIbHBIMU KaIlIsIMHU.
b) B otiuume oT 3KCTpy3MOHHOM MeYaTy CTPYWHAs O3BOJISIET IeYaTaTh MeTalllaMu.
B) B oTiinune oT SKCTpY3MOHHOM M€YaT B CTPYWHOM MeYaTH MaTepruall OCaXAAeTCs B )KUJIKYIO
cpeny.
I') B cTpyiiHo#i meyaTu, B OTJIMYUHU OT SKCTPY3HMOHHOW, MCMOJB3YETCS pacliaBICHHBIN
bumameHT.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

1. OnucaHue ycTaHOBKHU.
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[Tpunnun padoTel TexHOMOTHH 3D-MeuaTy.
Pa3penienne u ckopocTh nevaTH.

JoctynHble MaTepuabl evaTy.

['eomeTpuyeckue orpaHuYeHHs] METO0B MEYATH.
Kommepueckue u «HayuHbie» MeToabl 3D-meyatu.

SARNATE el N

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

O3HakoMIIeHHE ¢ TApKOM 000pyIoBaHUs aAIuTUBHOTO nponsBoacTsa B LIKII "Ummynbc".
3D-cxkaHupoBaHUE.

CrnaiicuHr.

3anyck 3D-neuatn Ha FDM-nipunTepe.

M3rorosieHue NeYaTHOM IJIaThl HA CTPYWHOM IIPUHTEDE.

Nk W=

9.2. MeTonnueckne peKOMeHIalUA

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acCHEKTaM
y4eOHOW AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIpOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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