MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXIAIO
[Ipopexrop o YP
Cenuenko I1.B.
«26» 06 2024 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
AJJUTUBHBIE TEXHOJIOI'MA B DJIEKTPOHUKE

YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHHue - MATHCTPaTypa
Hampagiienne noarotoBku / cnenuaibHOCTh: 11.04.04 D/IeKTPOHNKA M HAHOJJIEKTPOHUKA

HampasieHHOCTS (Mpodwib) / crienuaim3anys: JIeKTPOHNKA, HAHOYIEKTPOHHKA U MUKPOCHCTEMHAs
TeXHUKA

dopma 00yUueHUS: OUHASA

@axkynbreT: [lepenoBasi MHKeHepHAasl HIKOJIA «JIEKTPOHHOE NPUOOPOCTPOCHHE U CHCTEMBbI CBA3M
(ITA 1)

Kadenpa: nepenoBasi nn:kenepHas mkosa (ITALL)

Kypc: 2

Cemectp: 3

VYueOnbIil man Habopa 2023 roga (MHAWBUAYANBHBIA yueOHbIH tutaH, rp. 933-M1-unnl)

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIl esTenbHOCTH 3 cemecTp Bcero Enynunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
CamocTtosarenbHas pabora 36 36 4acoB
OO0mmas TpyJ0€MKOCTh 72 72 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 2 2 3.¢.

DopMbI IPOMEKYTOUHOM aTTeCTALIU Cemectp
3a4er ¢ OICHKOM 3

IOKyMeHT MOAIIMCAaH ITPOCTO 3JIeKTPOHHOI MTOAMMCHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 26.06.2024

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoBaHa Ha noptane N2 81723



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.01.12.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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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[1K-2. Cnocoben [1K-2.1. 3naer 3HaeT pU3NUECKUe MPUHLIUIBI PAOOTHI,

HCIIOJIB30BAaTh TCPMHHOJIOTUIO B O6HaCTI/I KOHCTPYKIHWIO, TCXHHUYCCKUC

COBpPCMCHHBIC SJICKTPOHUKHU U XapaKTCPUCTUKHU, ITPpaBHUJIa TCXHUYCCKOI'O

JOCTHIKCHUS HAYKHU U HAHOJ3JICKTPOHUKH O6CJIy>KI/IBaHI/I$I YCTAaHOBOK JIs1 aIAUTUBHOT'O

NEepCAOBBIC TCXHOJIOTMHA IMPONU3BOACTBA

B IPO(ECCUOHATBHON [1K-2.2. YMeeT BBINOIHATH YMeeT BBITIOTHATE paOOThI 10 TEXHHYECKOM

ACATCIBHOCTH TPYAOBBIE IEHUCTBUS C IKCIUTyaTaIlu, OOCTY>KUBAHHUIO U PEMOHTY
HCITOJIb30BAaHNEM aJIUTUBHBIX YCTAHOBOK M BCIIOMOTaTEIbHOTO

COBPEMEHHBIX JOCTI)KEHUN  |000py10BaHUS
HAyKH U MepPeI0BbIX
TEXHOJIOTHI TIPU pEIICHUU
3a/1a4 mpodeccruonanbHOM
JESITEIIbHOCTH

[1K-2.3. Bnraneer HaBeikamu | BnajeeT HaBbIkamu onpesieieHus 3a1a4 U
YTEHUS HAyYHBIX TEKCTOB 10 | HEOOXOAUMBIX HCTOYHUKH ITOMCKA
npoduo npodpeccuoHaIbHOM [ MHPOPMALIMKU; aHATU3UPOBATh aKTyalbHbIE
JeSITeIbHOCTH (BBIICIIATH aJTUTUBHBIE TEXHOJOTHH U TEHJCHLIUU UX
CMBICJIOBBIE KOHCTPYKLIUU JUIS | pa3BUTHSA

MOHUMAaHMsI BCErO TEKCTa,
OOBSICHATH PUHIMIIBI paOOThI
OIHCBHIBAEMBIX COBPEMEHHBIX
JOCTHKCHUM HAYKU U
HepeOBbIX TEXHOIOTUI)

4. O0beM IMCOMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mast TpyA0eMKOCTh JUCIUTUIMHBI COCTABISAET 2 3a4CTHRIX SUHHUII, 72 aKaJeMUIECKIX YacoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabnuie 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH

Beero |Cemectpsl

Bunbl yueOHOI e TenbHOCTH
4acoB |3 cemecTp

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHS 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCH, B T.4. KOHTAKTHAsl 36 36
BHeayIMTOpHAasi padoTa 00y4awIIMXcs ¢ nmpemnoaaBaresjieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 14 14
IToaroroBka K TECTUPOBAHUIO 14 14
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 8 8
OO0mas TpyaoeMKoCTh (B 4acax) 72 72
Oo0mas TpyaoeMKocTh (B 3.e.) 2 2

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH
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Jlek. | Ilpak. | Cam. Beero wacos dopmupyembie
HasBanus paznenos (TemM) JUCIUILIMHBI (e3
3aH., 9| 3aH., 9 |pad., q KOMIIETEHITHN
JK3aMeHa)
3 cemecTp
1 AnnutuBHOE PoU3BOACTBO. OCHOBHBIE 2 - 4 6 [TK-2
OCOOCHHOCTH M OTJIMYHS OT
TPaJULIMOHHBIX METO/IOB
2 Kiaccudukanwms rexronoruit 3D nevarn 4 6 6 16 I1K-2
3 IIporpammuoe obecnieuenne. Co3nanue u| 4 12 6 22 [1K-2
nmoaroroska 3D-Mozenu oObekTa
4 DkcTpy3uoHHBIE MeToibl 3D-neyatu 2 - 6 8 [1K-2
5 [lopomkoBbie MeToAb! 3D-neyatu 2 - 4 6 [1K-2
6 CtpyitHbie MeTo bl 3D-nieyaTn 2 - 6 8 [1K-2
7 ®orononumepHas 3D-neuaTth 2 - 4 6 [1K-2
Utoro 3a cemectp| 18 18 36 72
Utoro| 18 18 36 72

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIINHBI (B T.Y. IO JICKIIHSIM)

TpynoemMkocTb
HasBanus paznenoB | Coaeprkanue pa3eioB (TeM) JUCITUTITMHBI dopmupyembie
(TeM) TUCIMIUTAHBI (B T.4. TIO JICKITHSIM) (nexmOHHbIe KOMIICTCHITUH
3aHATHUSA), U
3 cemecTp

1 AqnutusHOE Omnpenenenue aJIUTUBHBIX TEXHOJIOTHI 2 TIK-2
MIPOU3BOJCTBO. npousBoacTBa. Mcropus 3D-neyatu.
OcHoBHbIE O6nactu npumenenus 3D-neuatn
0COOCHHOCTH H
OTIIUYHS OT
TPaIUIIUOHHBIX Hroro 2
METOJI0B
2 Knaccudukarnus DKCTPY3HUOHHBIE METO/IbI II€YATH. 4 [1K-2
texHonoruit 3D nevyatu |CTpyiiHbIE METOABI IEYATH

(Material/Binder Jetting).Ileqats MmeTo1OM

dorononumepuzanuu. [leyats mytem

MOCJIOWHOTO criekaHus moporika (Powder

Bed). Ileyats MeTO10M TIPSIMOTO TIO/IBOIA

sneprun (DED)

Hroro 4

3 IIporpamMmmHoe KomnproTepHoe mpoeKkTHpOBaHuUE: 4 [IK-2
oOecrieyeHue. TBEPAOTENBHOE MOJIEITMPOBAHUE,
Coznanue u MOJICTTUPOBAHUE TIOBEPXHOCTH, CKAJITITUHT.
noarotoBka 3D-monenu | 3D-ckanupoBaHue U GOTOTpaMMETPHSI.
00BeKTa O6padotka STL-¢aiinos. Cnaiicusr.

MopenupoBanue B 3D-nieuaru

Htoro 4
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 IlopomkoBbie MeTOAbI | CeNeKTUBHOE JlazepHOE criekanne. CoBETHI 2 I1K-2
3D-nevarn 1o npoexkTuposanuto 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-
negats DOD u NPJ. 3D-nevars
ces3ytouM (BJ). CoBeTsl 1o
MPOEKTUPOBaHUIO B BJ
HUroro 2
7 doTonoaumMepHas Crepeonutorpadus (SLA) u nmpoekunoHHas 2 [K-2
3D-nevars nevats (DLP) [TocTto6pabotka B SLA u
DLP. CoseTsl o mpoekTupoBanuio B SLA /
DLP. IleuaTs ¢ uCnoyib30BaHuEM
HETPEPBIBHOTO KUIKOTO HHTEpdeiica n
Jpyrue MeTo/ibl OBICTPOM MeYaTh METOI0M
crepeonurorpadun. [IByxdoToHHAs
nazepHas nmutorpadus (2PP)
Hroro 2
Hroro 3a cemectp 18
Utoro 18
5.3. lIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHue npakTu4ecKuX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabauma 5.3. — HaumeHoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (Tem) HanmeHnoBaHue npakTU4eCKUX dopmupyemble
. TpynoemkocTs, 4
JUCIIUIINHBI 3aHATUN (CEMHHAPOB) KOMIIETEHIIUH
3 cemecTp
2 Knaccudukanus texronoruii |Beegenue B 3D-neuath 6 [1K-2
3D neuatu Utoro 6
3 IIporpammuoe obecnieuenue. |CrpyitHas 3D-nedathb 6 [1K-2
Cosznanne u noaroroska 3D- | [TpoekTuposanue mns 3D- 6 I1K-2
MOJIeJIM 00BEKTA feyatu
Hroro 12
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHUSA

He npenycMoTpeHo y4eOHBIM IIIaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycmoTpeHo y4eOHbIM M1aHOM

5.6. CamocTosiTesibHas padora
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmuma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN
HasBanns paznenos | Buasl camocrostensHon | Tpynoemkocts, | @opmupyemblie
(TemM) TUCUIMIUTAHBI paboThI q KOMIIETEHIINU POpMbI KOHTPOIIA
3 cemecTp
1 AgnutuBHOE [ToaroroBka k 3auery ¢ 2 I1IK-2 3a4éT ¢ OLEHKOU
MIPOU3BOCTBO. OLICHKOM
OcHOBHbIE
0COBEHHOCTH H IToaroroBka x 2 T1K-2 TectupoBanue
OTJIIYHS OT TECTUPOBAHUIO
TPaAUIIMOHHBIX itoro 4
METO/IOB
2 Kiaccudukanus [ToaroroBka k 3adery ¢ 2 [K-2 3auéT ¢ OLEHKOU
texHosoruit 3D OLIEHKOM
nevaTu Brinonnenue 2 [1K-2 [IpakTrueckoe
MPaKTUYECKOTO 3aaHus 3aJlaHne
IToaroroBka k 2 [1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
3 IIporpamMmmHoe [ToaroroBka K 3a4eTy ¢ 2 [1K-2 3a4€T ¢ OLEHKOI
obecrieueHue. OLIEHKOM
Coznanue u Brinonnenue 2 IIK-2 IIpakTueckoe
noaroroska 3D- HPAKTHYECKOTO 3aJaHMs 3aaHNe
MoJieN 00BbeKTa [ToaroToBKa K 2 IK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
4 DKCTpy3UOHHBIE [ToaroroBka k 3auery ¢ 2 [1K-2 3a4éT ¢ OLEHKOU
MeToabl 3D-neuatn OIICHKOH
Brinosinenue 2 [K-2 [IpakTrueckoe
MPAKTUYECKOTO 3aJaHus 3a1aHNe
IToaroroBka x 2 I1K-2 TectupoBanue
TECTUPOBAHUIO
Htoro 6
5 IopoukoBeie [ToaroroBka k 3adery ¢ 2 [K-2 3auéT ¢ OLEHKOU
Meroasl 3D-nieyatn | OIlEHKOM
IToaroroBka x 2 I1K-2 TectupoBanue
TECTUPOBAHUIO
Htoro 4
6 Crpyiinbie metonbl |IloaroroBka k 3adery c 2 [K-2 3auéT ¢ OLEHKOU
3D-neuatu OLIEHKOM
Brinonnenue 2 [1K-2 [IpakTrueckoe
MPaKTUYECKOTO 3aaHus 3aJlaHne
IToaroroska k 2 I1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
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7 ®orononumepHas  |IloaroroBka Kk 3ayery ¢ 2 [K-2 3auéT ¢ OlEHKOM
3D-neuath OLIEHKOM
[ToaroroBka k 2 [1K-2 TectupoBanue
TECTUPOBAHUIO
Htoro 4
Uroro 3a cemectp 36
Hroro 36

5.7. CooTBeTcTBHE KOMIIETEHUMH, (DOPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/I0B 3aHATHI

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NHUCIUILIUHBI, U BUIOB 3aHSATUN
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUOB

3aHATUI
dopmupyemble Bunp! yueOHoM aedrenbHOCTH
DOopMBI KOHTPOJIA
KOMIICTCHIINH Jlek. 3aH.|IIpak. 3an. |Cam. paO.
ITK-2 + + + 3auér ¢ oneHkou, [IpakTuueckoe
3ananue, TectupoBaHue

6. PeiiTuHroBasi cucreMa /IJisi OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOpM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHBbIi Oasmt
MaxkcuManbHbBIN MaxkcuManbHbBIN
3a IEPUOA MEXKITY Bcero 3a
DopMBbI KOHTPOJIA 6amn Ha 1-yio KT ¢ 0asut 3a mepuo;y
2KT u Ha koHeIn CEMECTP
Hayana cemectpa | mexnay 1KT u 2KT
cemecTpa
3 cemecTp
3auéT c OLEHKOMN 0 0 0 0
[TpakTHueckoe 3agaHue 40 20 20 80
TectupoBanue 0 0 20 20
HToro MakcumyM 3a 40 20 40 100
HEPUOL
Hapacraromum utorom 40 60 100 100

6.2. Ilepecuer 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecdet 6aIoB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bamibl Ha JaTy TEKyLIero KOHTpOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUITMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cymMMBbl 6amiioB B TPAJUIIMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTABICH B TaOIHUIE
6.3.
Tabmuma 6.3 — Ilepecuer cymMmbl 6AJIOB B TPAIUIIMOHHYIO U MEXTyHAPOAHYIO OLICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. AnMTUBHBIE TEXHOJIOTUU IPOU3BOJCTBA YCTPOUCTB PAJANO3ICKTPOHUKH: YueOHOoe nocobue / B.
H. Tyes - 2020. 91 c. [DnexTpoHHbI# pecypc]: — Pexxum nocrtyna: https://edu.tusur.ru/publications/9302.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. TlepcneKTHUBHBIE TEXHOJIOTHU MPOU3BOACTBA MPOAYKIIUH: Y deOHO-MeToIuueckoe mocoodue / 1.
A. Exumosa, E. C. Cunoruna, C. A. Jlomosckas, B. A. Cepsikos - 2020. 152 ¢. [DnekTpoHHBIN pecypc]:
— Pesxxum mocrtyna: https://edu.tusur.ru/publications/9344.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKUE MOCOOUs

1. PaaByn, b. 3D-nevars. [Ipaktuueckoe pykoBoACTBO : pykoBoacTBo / b. Paasyn, ®@. odep, b.
IappaT ; mepeBon ¢ anrnuiickoro M. A. Paiitmana.. — Mocksa : IMK Ilpecc, 2020. — 220 c. — ISBN
978-5-97060-738-1. [DnexkTpoHHbIi pecypc]: — Pexxum noctyna: https://e.lanbook.com/book/140567.

2. Hoznpesartsix, J[. O. Opranuzanus caMoCTOSITENbHON padoThl: YU4eOHO-METOAUYECKOE TT0co0He
/ 1. O. Hoznpesatbix, b. ®@. Ho3apesateix. — Tomck: TYCVYP, 2018. — 23 ¢. [DnekTpoHHEIH pecypc]:
— Pesxxum nocryna: https://edu.tusur.ru/publications/7867.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI5 JIUIX
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0OB

Y4ebHO-MeTOAMUECKHEe MaTepUalbl Il CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALINH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe Tpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3ydeHWW NMCUUIUIMHBI PEKOMEHAYETCS 00pamarhcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrnedyeHre JUCHUIITTHHbI

8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I
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https://edu.tusur.ru/publications/9302
https://edu.tusur.ru/publications/9344
https://e.lanbook.com/book/140567
https://edu.tusur.ru/publications/7867
https://lib.tusur.ru/ru/resursy/bazy-dannyh

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0OYHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOM M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

Jlaboparopus rpynmnoBoro npoektHoro odydenus (I'TIO): yueOHas ayauTopus Uisl MPOBEICHHS
3aHATUN NPAKTUYECKOrO TUIA, yueOHast ayIUTOPHs AJs MPOBEIACHUS 3aHATUH 1abOpaTOPHOTO THUIIA,
MOMEIICHHUE /IS IPOBEICHHS IPYNIIOBBIX U WHAWBUIYaTbHbBIX KOHCYNbTalmif; 634050, Tomckast o6macTsb,
r. Tomck, Jlenuna npocnexr, a. 40, 122 ayx.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- I'eneparop curnanos AFG-3021;

- I'eneparop curnanos PROTEK 93120;

- Ocminorpag RIGOL DS 1042 C;

- Ocumnorpag HPSS;

- N3mepurens ummuranca E7-14;

- OgHokaHaabHBIA UcTOUYHUK mUuTanusg PSP-2010 - 6 mT.;

- JIuneitnplii nctounuk nmuTanns HY3003;

- Uctounuk muranusg GW Instec GPD-73303D - 2 mir.;

- [MastmpHbiii koMiieke 3 B 1 Quick 702;

- 3D Ilpunrep Picaso 3D Designer X;

- Iunamometp cxarusi-pactspkenus nudposoit Mereon 03500,

- Cuctema NeoRecCap;

- APM MoOHTa)XHHKa paauoanmnapaTypsl - 6 mrT.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security 10 minst Windows;

- Microsoft Windows;

- OpenOffice;

8.3. MaTepI/IaJ'II)HO-TeXHI/I'-IeCKOC U IIporpaMmmMHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPBHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 OOecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mgns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuajJIbHO-TeXHHYECKOE 00ecrevyeHne TUCHMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
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BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISCTCS C UCTIOJIB30BAHUEM CPEIICTB OOYUCHUS OOIIEro U CIECIMaIbHOTO Ha3HAYCHHUSI.

[Ipu 3aHATHSIX ¢ OO0YYAIOIIMMHUCS C HAPYHMIEHHAMH CJYyXa MPEIYyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHWJIMBAIOIICH ammapatrypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenavyn yueOHoi HHPOPMaIUU B TOCTYITHBIX (popMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
JUTsL 00YYAIOIIUXCSl ¢ UHBAMHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBl. YueOHas ayauTOpHs, B
KOTOpPOH 3aHUMAIOTCS 00ydYaroluecsi ¢ HapylIeHHEM cliyxa, 000py0BaHa KOMIIBIOTEPHON TEXHUKOM,
ayJMOTEXHUKOM, BUICOTEXHUKOM, SJICKTPOHHOM JJOCKOM, MyJIbTUMEIUHHON CUCTEMOIA.

[Ipu 3aHATHAX ¢ OOYyYAMOIIMMKCS C HAPYIIEHUSIMHU 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHKE B
JEKIIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOKHOCTH MPOCMOTpPA yAAJIICHHBIX O0BEKTOB (HAIpPUMED,
TEKCTa Ha JOCKE HJIM CJIaiijla Ha SKpaHE) MPH MOMOIIM BUICOYBEIUUUTEIEH 11 KOM(POPTHOTO
MPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarONMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTEJbHOTO ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMAIMU M APYrHe TEXHUYCCKHE CPEICTBA
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
JOJIeH ¢ MHBAJIMTHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3YyYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JJIsl TEKYIIer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmia 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 AgautuBHoe npousBoactBo. |I1K-2 3a4éT C OLIEHKOH Ilepeuenb BOIIPOCOB 15t
OcHoOBHBIE OCOOEHHOCTH U 3a4eTa ¢ OLIEHKON
OTJINYHA OT TPaAUIHOHHBIX TectupoBanue IIpuMepHBIil IepeyeHb
METOZI0B TECTOBBIX 3aJaHUN
2 Knaccudukarus texaomoruii |[1K-2 3auér c onenkort | [lepeuens BompocoB 1yist
3D nevatun 3a4eTa ¢ OI[EHKOM
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 IIporpammuoe obecnieuenue. |I1K-2 3auét c onieHkol  |[lepedenn BOIpOCOB 1Jist
Co3pganue 1 noaroroska 3D- 3a4eTa ¢ OLIEHKON
Mozien 00beKTa IIpaxTrueckoe TeMbl IPaKTUYECKUX 3aJaHUN
3a/laHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 Dxcrpy3nonHbie MmeToabl 3D-  TTK-2 3ayét c onieHkoil  |[lepedenn BOMpOCOB 1Jist
eyaTu 3a4eTa C OLEHKOMI
IIpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/1aHKe
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
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5 IopouikoBsie MeToabl 3D-
nevyaTu

[K-2

3a4éT C OLEHKOH

[Iepeuyens BonpocoB i
3a4eTa ¢ OLCHKON

TectupoBanue

[IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN

6 Crpyiinble metoasl 3D- [1K-2 3auér c ouenkoil  |IlepedyeHb BonpocoB s
reyaTtu 3a4era ¢ OLCHKON
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3alaHNN
7 ®orononumepHas 3D-nevats |11K-2 3auét c ouenkoil  |IlepedyeHb BonpocoB s

3a4yeTa C OLIEHKON

TectupoBanue

[IpumepHBIil nepeueHb
TECTOBBIX 3aaHUI

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYECHHS IO

JTUCLUILINHE
®opmynupoBka TpebOBaHUM K CTeeHH C(HOPMHUPOBAHHOCTH
Orenka Bbannet 33 OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIIETBOPUTENHHO) | MAKCUMAIbHOMU | UJIM ()parMeHTapHBIE YMEHHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYIHO (dbparmeHTapHbBIC
OCBOEHHOE IPUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCUMaJbHOM 3HAHUA CHUCTEMATHYECKU | CUCTEMATHUECKOe
CYMMBI 0aJioB OCYIIECTBIISIEMOE pUMEHEHNe
yMEHHue HABBIKOB
4 (xopor1io) ot 70% 1o c(OopMHpOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHENIHOEe, HO
MaKCUMaJbHON OTIENbHBIC coJiepKaIue coJiepKarye
CYMMBI 0JUIOB | TIpOOJIeMbI 3HAHUS OTJeNIbHBIC OTJENIbHBIC
poOeITbl yMEHUE POOEITBI
MIPUMCHECHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbie | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJIbHOW | cHCTEMaTHYECKHe yMEHHE CHUCTEMaTHYeCKoe
CYMMBbI 0aJI0B 3HAHUA PUMEHEHHE
HaBbIKOB

[Ikana KOMIJIEKCHOW OLIEHKH CPOPMUPOBAHHOCTH KOMIIETECHIMI MpHBeieHa B Tabmuie 9.3.

Tabmuia 9.3 — Illkana KOMITIEKCHOM OIIEHKH CHOPMUPOBAHHOCTH KOMITETEHITHI

Ornenka

cDOpMYJ'II/IpOBKa Tpe6OBaHI/II71 K CTCIICHU KOMIICTCHIIMH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Yto u3 nepeuncnennoro HE siBnsercs ocoberHocThio TeXHOMOTHU 3D-nievatn?
A) B03MOXXHOCTh KACTOMU3HPOBATh TU3aH
b) YBennuenue yncia 0TX010B
B) Bo3M0XHOCTB OllepaTUBHO BHOCUTH U3MEHEHHUS B MTpoLiecce MPON3BOACTBA
I') Yopomenne morucTuku
2. Kakue metoasl 3Dnedatu Hanbosee MIMPOKO pacHpOCTPaHEHbI?
A) DKCTpY3HOHHBIE
b) Crpyiinbie
B) IocnoiiHble MOPOLIKOBBIE
I') [Tyrem mpsiMOro Mo/ABeI€HUS IHEPTHUH
3. Kakas ocobennocts HE sBnsiercst o0rieit 1uist cTpyHHOT0 3KCTPY3MOHHOT'O METO/Ia IeyaT?
A) IlocnoiiHoe mocTpoeHue
b) OgnopoaHas cTpyKTypa UTOIOBOTO M3AEIus
B) OrpanuuenHslil BBIOOp MaTepuana
I') CrpyiiHoe mocTpoeHue
4. BpiOepuTte npaBWIBHBIN MEXaHU3M Iporiecca GOTOMOTUMEPU3ATAN?
A) Ilonumep 3acThIBaeT BBUAY JIOKAJIbHOTO OXJIAXKIEHUS
b) [Tonumep 3acThIBaeT MO BO3AEUCTBUEM ILIa3MBbI
B) ITonumep 3acThIBaeT MoJ| BO3/ACHCTBUEM CBETa
I') [Tonmumep 3acThIBaET MO BO3AEHCTBUEM TEILIA
5. 3a cuer 4yero obecreunBaeTCs BEICOKAst TOUHOCTH MeToza SLA-meyatu?
A) JlnuHa MoIMMEpHBIX IeToYeK
b) Maublii pazmep nazepHoOro natHa
B) IloBblilieHHAst TOYHOCTH MEPEMEIIECHUH JIa3epHOTO JIyda
I') Manslit mar
6. Kakoii meton 3D-neyatu 1aeT BO3MOKHOCTh Me4aTaTh HE TOJIBKO HA TJIOCKON MTOBEPXHOCTU?
A)yMJ
b) SLA
B) SLS
I') EBAM
7. Uro u3 HmwxkenepeunciaeHHoro HE sBisieTcs yacTbio KOMIBbIOTEPHOTO MPOEKTUPOBAHUS?
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A) TBepaoTenbHOE MOICTUPOBAHUE
b) [ToBepxHOCTHOE MOACITUPOBAHNE
B) 3D-ckanupoBanue
I') CxannTunr

8. Kakwue ¢pusnueckue acnextsl nporeaypsl 3D-neuatn HE moryT O661Th cMOACIMpOBaHBI?
A) TemriepaTypHOe pacnpeeacHue
b) dedbopmarum
B) Omn6ka npu nepeMenieHny nevaTaroIiei roJIoBKI
I') Xumudeckue B3aMOICHCTBHS BHYTPH HAIlEUYaTaHHOTO 00BEKTa

9. Kako#t ucrtounuk sHeprun HE ncnonb3yeTcd Ais nmedyaTd B MOPOMIKOBBIX aJJIUTHUBHBIX
TEXHOJIOTHUSX?
A) Jlazep
b) dyrosoii pa3psina
B) DnexTpoHHBIN TydOoK
I') Uctounuk Teria

10. B yeM oTimumue CTpyitHO# OT 3KCTPY3UOHHOM MevaTu?

A) Ipu 5KCTpy3MOHHOM MeYaTH MaTepuall BbIABIMBACTCS U3 COILIA, KaK 1acTa, B TO BpeMs Kak
IIpU CTPYHHOM MeyaTH MaTepHal OCaXAaeTCs OTAEIbHBIMU KaIlIsIMHU.
b) B otiudme oT SKCTpy3MOHHOM 1MeYaTu, CTpyHHAs MO3BOJIAET MeYaTaTh METaIaMH.
B) B oTiimune oT SKCTpY3MOHHOM M€YaT B CTPYWHOM MeYaTh MaTepruall OCaXAaeTCs B )KUJIKYIO
cpeny.
I') B oTiiume oT SKCTPY3MOHHOW MeYaTH B CTPYHHOM NeYaTH MaTeprajl 0CaXXIaeTcsl B Ta30BYIO
cpeny.

9.1.2. IlepeyeHb BONPOCOB /ISl 324€Ta C OLEHKOMH

. OnucaHue ycTaHOBKHU.

. [punnun padots! Texnonoruu 3D-nevyaru.

. Paspemenue u ckopocTs neyaTu.

. JoctynHble MaTepuabl Ie4aTy.

. 'eomeTpuueckne orpaHuuEHUsI METOJOB I1€YATH.

. Kommepueckue u «Hayunsie» metoasl 3D-nevaru.

AN DN B~ WN =

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUI

n

. O3HaKoMIIeHHE ¢ TTapKOM 000pyI0BaHUs aaauTUBHOTO Mpon3BoAcTBa B LIKIT "Mmmynsc".
. 3D-cxkaHnupoBaHue.

. CnaiicuHr.

. 3anyck 3D-neuatn Ha FDM-npuntepe.

. 3roroBneHne neyaTHOM MiiaThl HA CTPYWMHOM MPUHTEPE.

DN AWK —

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramlileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporuecca.

Hauatp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOU JIuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
HAy4YHO-IONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHalbl, IOCBSLICHHBIE PAa3JIMYHBIM acCIEeKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP Marepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
WHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIIEISAs OCHOBHBIE UJEU; HA OCHOBAaHUHU
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HU3YyUYCHHOT'O COCTaBHUTh TC3UCHI. OcBouB Mart€puall, MOMNbITaTECA COOTHECTH TCOPUIO C IMMpUMEpaMU U3

MIPaKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00y4YeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpoOcam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUSIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

IIpeuMy1ieCTBEHHO POBEPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa npeoCTaBICHIs OTBETOB HA 3aJJaHHS, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U MHBAIUIOB 10 AUCHUILIMHE TPEIyCMAaTPUBACT MPEeAOCTaBlIeHnEe HHPopManuu B GopMax,
a/IalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbSI U BOCIIPHATHS HHPOPMAIIUH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUIaTeIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIIOB.
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