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AHHOTaIUs

JucuumiuHa  «AJJUTHBHBIE TEXHOJIOTMM B AJIEKTPO3HEPIETUKE)»  BXOAMT B
o0Opa3oBaTellbHyI0 MpOrpamMMy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HaNpaBJICHUIO MOATOTOBKY/ crieranbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HaIPaBJIECHHOCTH «DJIEKTpOMexXaHuKay. JluciumuinHa peanusyercs kadeapoid «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOUINX KOMITETCHIIUNA:

I[IK-5 «CrocoOHOCT,  ydacTBOBaTh B  MPOSKTHPOBAHUM  MOACICH  OOBEKTOB
npoeCCHOHATIBHON  JEATENILHOCTH M HM3TOTOBJICHUH TPOTOTHUIIOB C  HCHOJIb30BAHHUEM
aJJIMTUBHBIX TEXHOJIOTHII»

CopepxaHue TUCLHUIUIMHBI OXBAaTbIBa€T KPYI' BOINPOCOB, CBSI3aHHBIX C OCHOBAMHU
MPOSKTUPOBAHUS alIapaToB peJIeHHOM 3alMThl M aBTOMAaTUKM M InpeoOpazoBareneit
AJIEKTPO3HEPTUH C NPUMEHEHUEM CpPEJICTB aBTOMATHU3ALMM IMPOECKTHUPOBAHUS U JalbHEUIIUM
MIPOU3BOJICTBOM C MPUMEHEHUEM aUTUBHBIX TEXHOJOTHH. PaccmaTpuBaloTCs npuMeHseMbie B
AIIEKTPOIHEPTETUKE MATEPHAIBI U METOJIBI TOCTOOPAOOTKH U3 ICITHIA.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOro Ipoliecca: JEKIUH, IPaKTUYECKUE 3aHITHSL, CAMOCTOsITENIbHAs pad0oTa 00y4aroIIerocs.

[IporpaMMoii NUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOUINE BHABI KOHTPOIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OO6masi TpyA0EMKOCTh OCBOEHUS AMCIMILTUHBI COCTaBIseT 4 3a4eTHhIX eAuHHIbI, 144
yaca.

S13pIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUIA.



1. TlepedeHb IIIAHUPYEMBIX PE3yJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Llenpio mpenogaBaHus SIBISETCS MOJTy4YeHHUE OOYdYaIOIMIMMUCS HEOOXOAMMBIX 3HAHUHU IS
IPUMEHEHUs aJJAUTUBHBIX TEXHOJOIMH B NPOPECCHOHATBHON AEATENbHOCTH, 3HAKOMCTBO C
pa3nu4yHBIME  MeTogamu 3D mewatd, HCHIONB3yeMBIMH MaTepualiaMd M TOATOTOBKOW
YIpPaBJIAOLMX IPOrpaMM AJIs ocyliecTBiIeHHs 3D nevatu B 3J€KTPOIHEPreTUKE.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 0Opa3oBaHus (Jajiee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0yUEHHs 110 AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydYaroUuiicsa AOKEH 00jaiaTh CeIyOLIUMU
KOMIIETEHIIMSIMU HJTM UX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIIETEHIMHA U HHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymnma) Kon u Kon n nauMeHnoBaHue WHIUKATOPA JOCTHKEHUS
HaUMEHOBaHHUE
KOMIIETEHIINH KOMIIETCHIINH
KOMIIETEHIINH
ITK-5.J1.1 Be1OupaeT o0opynoBaHUE aTUTHBHOTO
MIPOU3BOJICTBA U HCXOJIHBIE MAaTEPUAIIbI IS
M3TOTOBIICHHS 00BEKTOB MPO(HECCHOHATEHON
NEeSITeIbHOCTH U3 KOMITO3UIIMOHHBIX MaTEPHUAJIOB
ITK-5 CnocobHOCTh p
aJIUTUBHBIMU METOJIaMU
y4acTBOBATh B
[IK-5./1.2 aHanu3upyeT UCTOYHUKHU SHEPTUU U
MIPOCKTUPOBAHUH
" (u3nueckre SBICHUS, POUCXOIAIINE B XOJIC
Mojiesieil 00beKTOB .
. | U3rOTOBIEHUS 0OBEKTOB MPOdecCHOHAIBHOM
poQeCCHOHAIBHON
[Ipodeccuonanbubie NESATEILHOCTH U3 KOMITO3UIIMOHHBIX MaTepUaioB
JESTEIIbHOCTH U
KOMIIETEHIINH aJTMTUBHBIMHI METO/IaMU
W3TOTOBJICHUH
[TK-5./1.3 BBITIOJHSIET pacyeThl 00bEKTOB
MPOTOTHUIIOB C .
npodeccroHaNbHOI 1eATeTbHOCTH,
HCIIOJIb30BaHUEM
M3TOTaBIMBAEMBIX METO/IAMH aJTUTUBHBIX
aJIMTUBHBIX 9
. TEXHOJIOTH, C UCIIOIb30BAHUEM CUCTEM
TEXHOJIOTHI
ABTOMATU3UPOBAHHOTO MMPOCKTUPOBAHUS
[TK-5.J1.4 BBIOTHSAET CTATUYECKUIN aHAIN3
MOJIEJIA U3JCIINS, TPOU3BOIUMOTO METOIaMU
aJIMTUBHBIX TEXHOJIOTH

2. Mecro nucuumaussl B ctpykType OI1

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPY U3YYECHHUH CIENYIOIINX AUCIUTIINH:

— «Mudopmarukay;

— «UMHxeHepHas U KOMIBIOTEpHAs rpadukay;

— «H}popMalnOHHbIE TEXHOJIOTUNY,

— «MarepuanoBeneHue;

— «Teoperndeckne OCHOBBI DIEKTPOTEXHUKI,

— «[IpompblnuieHHas 3IEKTPOHUKAY,

— «ONEKTPUYECKHE MALLIUHBIY;

— «DIeKTpUYECKHEe U ANEKTPOHHBIE annapaTh»,

— «OCHOBBI peJIEHON 3aIUTHl U ABTOMATUKH».

3HaHMs, TOJYy4YEHHBbIE NPU U3YYEHUU MaTepuana AaHHOM IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HKE, TAK U MOT'YT MCIIOJIb30BaThCS MPU U3YUYEHUU IPYTUX TUCHUIUINH:




— «lIpon3BoaCTBEHHAS IPEIAUTUIOMHAS TPAKTHKAY,
— «llogroroBka K mpoleAype 3alIUTHl W 3allUTa BBHITYCKHOW KBaTH()HUKAIIMOHHOM
paboThI».

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEeM O0BbeMe JUCHUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4COHOMH
paboThI 1O TUCIUILTHHE (M pacrpeie]ICHUe 3TOH TPYAOEMKOCTH TI0 CeMeCTpaMm) MpPeCTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh JIUCIUILITMHBI

TpynoeMKocTh 1o

Bun yueGHO#I paboThI Bceero cemMecTpaM
Ne7
1 2 3

Oowan mpyooemKocmp OuCyuUnIUHbLL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 34 34
AyoumopHnuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:

nexmu (JI), (gac) 17 17

I(IpaK)TquCKHe/ceMHHapCKI/Ie sansarus  (113), 34 34

qac

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoii mpoekTt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (4ac) S7 o7
Buo npomesxcymounoi ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, dudd. 3auq, OK3. OK3.
OK3.*%*)

* Kk
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3jeiaM U BUaM 3aHITHIMA.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, UX TPYAOEMKOCTh

Jlexrum | 113 (C3)| JIP KII CPC

Pazgensl, TeMBI TUCITUTIIMHEI (uac) (qac) (4ac) (qac) (qac)

Cemectp 9

Pasnen 1. Begenue B aqIuTUBHEBIE TEXHOJIOTHHA
Tewma 1.1. OOmiuie TepMUHBL, KIacCH(pHUKAIHAS
aJTUTUBHBIX TEXHOJIOTHA.

Tema 1.2. OCHOBBI aBTOMATH3aLIMH TPOIIECCOB. 4 10 6
Tema 1.3. O0o01IeHHas cxemMa onepanui npu
MPOTOTUTTUPOBAHUH.

Tewma 1.4. Cnennduka paboThl Ha pa3HbIX
YCTPOMCTBAX aJ/IMTUBHBIX TEXHOJIOTHUH.




Pasnen 2. OCHOBBI aJTUTUBHBIX TEXHOJOTHNA

Tema 2.1. ®oTonoauMEpH3aITMOHHBIC MATEPHAITBI.
Jlazepnas crepeonuTorpadusi.

Tewma 2.2. JIyueBbie CUCTEMBI POTOTUITHPOBAHUSI.
MeToabl TPOTOTUNTMPOBAHUS HA TTOPOIIIKOBO OCHOBE.
Tema 2.3. TpeGoBaHus K IPUMEHAEMBIM MaTEPHAIAM 6 8 15
B DJICKTPOIHEPTETHKE, TPUMEHIEMBIX JJIs
W3TOTOBJICHUS KOMIIOHEHTOB allapaToB 3allUThl U
peoOpa3oBaTeIICH.

Tema 2.4. DTansl TEXHOJIOTHYECKOTO IIpoliecca
W3TOTOBJICHUS. MHTETPATIbHBIX MUKPOCXEM.

Paznen 3. [IpuMeHeHHE aqINTUBHBIX TEXHOJIOTHI B
3JIEKTPOIHEPreTUKE

Tema 3.1. Bei6op MaTepranoB, KOHCTPYUPOBAHUE U
JV3aiiH.

Tema 3.2. ITogroroska 3D Mojeiiel, HOArOTOBKA
YIPaBISIOLINX IPOrPaMM.

Tewma 3.3. IlpuMeHeHre MPOTOTUITUPOBAHUS B
MAIIMHOCTPOEHHUH U 3JIEKTPOIHEPTETHKE.

Tema 3.4. Ananu3 u IaHUPOBAHUE, IPOU3BOJICTBO
OCHACTKH B IPOMBIIILICHHOCTH.

Pasnen 4. [TocroOpaboTka u3nenuii, mocie
W3TOTOBJICHUS] METOJIAMHU aJIZITATUBHBIX TEXHOIOTHH.
Tewma 4.1. ITocTo6pabOTKa AIEKTPOTEXHUIECKUX ) 8

" . 16
HU3ACJINU I10CJIC HpI/IMCHCHI/IH AAJIUTUBHBIX TCXHOJIOI'MH.
Tema 4.2. TeXHOJIOTHHA OYNCTKH U 3aIATEI U3IETIHS I
JIAJIbHE I SKCIITyaTaluy.
HUroro B cemecTpe: 17 34 57
Hroro 17 34 0 0 57

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarolMMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO IUKJIA

Howme
p H33BaHI/Ie 58 conepmaHHe paS,)ICJ'IOB U TEM JICKIIMOHHBIX 3aHATUNU
pazaena
1 BBenenue B aJITUTHBHBIC TEXHOJOTHH, OOIIME TEPMHUHBI, KiacCH(HKAIMs aJJIUTHBHBIX

TEXHOJIOTHH, OCHOBBI aBTOMAaTH3allMU TIPOIIECCOB, OOOOIIEHHAas cxema oOlepanuil mpu
NPOTOTHIIMPOBAHUH, crieli(uKa paboThl HA pa3HBIX YCTPOHCTBAX aAIUTHBHBIX TEXHOJIOTHH.

2 OCHOBEBI AJJUTUBHBIX TeXHOHOFHﬁ, (l)OTOHOJ'II/IMepI/BaL[I/IOHHLIC Marcpualibl, JiazepHas
CTCpeOJ’II/ITOI‘paq)I/ISI, JIYYEBBIC CUCTEMBI MPOTOTUIIMPOBAHUA, METOAbI IIPOTOTUIIMPOBAHUSA HA
HOpOH.IKOBOfI OCHOBC, Tp€60BaHI/I$I K MNPUMCHACMBIM MaTcpuajlaM B 3BJICKTPOIHCPICTHUKE,
MMPUMCHSCMBIX IJIA U3TOTOBJICHHA KOMIIOHCHTOB alllapaTOB 3alIUThl U npeo6pa30BaTeneI7I,
9Tallbl TEXHOJOT'MYCCKOT'O MPONECCa U3TrOTOBJICHUA MHTETPAJIbHBIX MUKPOCXEM.

3 [lpuMeHeHre aAJUTUBHBIX TEXHOJIOTHH B 3JEKTPOIHEPTeTHKE, BHIOOp MaTepHaloB,
KOHCTpYMpOBaHME W JAu3ailH, mnoxaroroBka 3D Mopenei, MNOArOTOBKA YNPaBIIAIOIINX
IporpamMM, HIPUMEHEHUE IPOTOTUIIMPOBAHMS B MAIIMHOCTPOCHHHU M 3JIEKTPOIHEPrETUKE,
AHAJIU3 U IUIAHUPOBAHUE, IPOU3BOACTBO OCHACTKH B MPOMBIIICHHOCTH.

4 [TocToOpaboTka wW3AenWiA, TOCIE W3TOTOBICHUS METOAAMH QIIUTHBHBIX TEXHOJIOTHA,
mocTo0pabOTKa ANEKTPOTEXHUUESCKUX M3ACIUHN MOCIe MPUMEHEHHS aJIMTUBHBIX TEXHOJIOTUH,




| TCXHOJIOTHM OYHMCTKHU M 3allUTHI U3CTINA JIs1 L[anLHeﬁmeﬁ OKCILTyaTalluH.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYJAO0EMKOCTb

U3 Hux Ne
No | Tembl npaktrdeckux | ®opMbl IpakTUYECKUX | TpPymOEeMKOCTb, |IPaAKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCLIMII
(gac) JIMHBI
Cemectp 9
1 Br16op angauTuBHOM Pacuerno- 2 4 1
YCTaHOBKHU rpadudeckas pabora
2 | Ucroynuku sHepruu PacuetHo- 2 4 2
aJJTATUBHBIX rpadudeckas pabora
YCTaHOBOK
3 NzrorosneHue PacueTHo- 2 4 2
00BEKTOB rpadudeckas paborta
AIEKTPOIHEPTETUKHU
merogom FDM
4 [TpousBocTBa Pacuyerno- 2 4 3
9JIEMEHTOB rpaduyeckas pabora
ANEKTPUUYECKUX
MAIIHH METOIaMHU
aITUTUBHBIX
TEXHOJIOTHI
5 [IpousBocTBa Pacuyerno- 2 4 3
AJIEMEHTOB rpaduueckas padbota
ANMEKTPUUYECKUX
MAIIHH METOIaMHU
aITUTUBHBIX
TEXHOJIOTHI
6 Hactpoiika neyatn PacuetHo- 2 4 3
KopIyca rpadudeckas pabora
ABTOMATUYECKOTO
BBIKJTFOYATEIS
7 Hactpoiika neuaru PacuetHo- 1 2 3
Kopmyca rpaguyeckas paborta
ABTOMATHYECKOTO
BBIKJTFOYATEIS
8 Keiic «Bueapenue Pacuerno- 2 4 4
a/1TMTUBHBIX rpaduueckas pabota
TEXHOJIOTUH B
MIPOU3BOACTBEHHBIN
IPOIIECC)
9 Keiic «Bueapenue PacueTHO- 2 4 4
aITATUBHBIX rpaduueckas pabota
TEXHOJIOTHH B
MIPOU3BOACTBEHHBIN
TPOIIECC)
Bcero 17 34




4.4. JlaGopaTopHbIE 3aHATHS

Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYIAOSMKOCTh IPUBEACHBI B TaOIHIIE 6.

Tabmmua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

U3 Hux No
Ne TpymoeMKOCTD, | IIPAKTUYESCKON | pa3jena
HaunmenoBanue 1abopaTopHbIX paboT pya > | TP pasit
/o (dac) MOJTOTOBKH, | IHMCIIHI
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYPCOBOH PabOThI

VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronIxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYJAOSMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabmuua 7 — Bugsl caMoCTOSTENIbHON PadOTHI M €€ TPYIOEMKOCTb

N Bcero, | Cemectp 7,
Bun camocrosTennbHO#M paboThI
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
40 40
qucuuriiael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIEMy KOHTPOJIIO 7 7
ycneBaemoctu (TKYVY)
Homamnee 3amganue (13)
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU
10 10
artecrauuu (ITA)
Bceero: 57 57

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM pabOThl 00YUAIONIUXCS TTO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeTOINYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. [lepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B TabmuIle 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHM

Komiuectso 3k3eMIusipoB B

MIudp/
URL agpec

bubnuorpapuyeckas ccpuika

OnoImoTEKE
(KpOMeE AJIEKTPOHHBIX AK3EMILISIPOB)

Iumxosckuii M1.B. OCHOBBI aiIUTHBHBIX
TEXHOJIOTHI BBICOKOIO pa3perieHus. 13-so
[Tutep, CII6, 2018, 348 c.




Hosukos C.B., Pamazanos K.H. AngnutuBHbIe
TEXHOJIOTHH: COCTOSIHUE U MepCIeKTUBbL. U3-
Bo YI'ATY, Yda, 2022, 75 c.

Amnrtonosa B. C., Ocosckas U. 1.
AZITUTHBHBIE TEXHOJIOTUHU: y4e0. mocodue.
CII6.: BUID CIIo I'VIT T, 2017. 30 c.

7. IlepeyeHb AMEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOM ceTu «HTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS TUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJEKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL anpec HaumeHnoBanue
https://support.ultimaker.com/hc/en-us CrpaBounbie MaTepuaiibl Ultimaker Cura
ttps://www.thingiverse.com/ [Tnatdopma mis oomena STL moxpensimMu

Thingiverse
https://tflexcad.ru/download/documentation/ | CripaBounsie marepuans T-Flex CAD

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHM
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEUEHUs, HCIOIB3YEeMOTO0 TPH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca MO TUCIUILINHE.
[lepeuens UCHOIB3yEMOI0 MPOrPAMMHOTO OOecrieueHus mpeacrasieH B Tadbnuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHMS

No /1t HanmenoBanue
1 Ultimaker Cura
2 T-Flex CAD
8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCII0Ib3YEMBIX npu

OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE
[lepeuenr UCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 JlexuumOHHAS Ay AUTOPHUS 21-21

KommnbroTepHslit Kitacc 31-04
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10. Onenounsle cpencTBa sl MPOBEACHHS IPOMEKYTOUYHOUN aTTeCTAIlK
10.1. CoctaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTeCTalluu

Buj npomMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaloNIUMUCS MPUMEHSETCS S5-0a/ThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KoTopas mpuBejeHa B Tadumie 14. B TeueHune cemMecTpa MOXKET HCIOIB30BAThCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJI30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuua 14 —Kpurepuu olieHKH YpOBHS chOPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutpHad mIKaa paKTep (bopvmp

— oOyuaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIHHOW JIMTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOKCHHS C TIPAKTUYCCKOM
JIESITCIIBHOCTBIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOO/IHO BJIAJIEET CHCTEMOM CIIENHMATN3UPOBAHHBIX MOHATHIA.

«OTIIMYHO»
<(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaTPaBIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHH.

(XOPOLIO»
GaduTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHPasCh HA 3HAHUS TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;

— 3aTpyaHsieTcs B (OPMYIHMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJEET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0OyJaromuiicss HEe YCBOWJI 3HAYUTEILHOM 4YacTH TPOrpaMMHOTO
Marepuana,

— JIOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TIpH
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HapaBICHUY;

— UCTIBITHIBACT TPYAHOCTH B IPAKTHYECKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYIHUPYET BHIBOJOB U 000OIICHHIA.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.




Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

11

Ne Kon
[lepeuenp BonpocoB (3aa4) A IK3aMEHa
/a WHIUKAaTOpa

BricTpoe npoToTunupoBanue K-5. /1.1

2. AJIUTUBHBIE TEXHOJIOTUU

3. [IporoTunupoBanue

4. XapaKkTepuCTUKU MIPOTOTUIIA

S. [ITaru ObICTPOro MPOTOTUIIUPOBAHUS

6. TouyHOCTH BOCTIpOM3BECHUS

7. SLA meton

8. FDM meron

9. SLS meton

10. Tpexmepnoe moaenupoBanue cpeacrsamu CAIIP

11. KonBeprauus u nepegaya 1aHHbIX

12.  IIpoBepka u mOJArOTOBKA K paboTe

13. [TocnoiiHOE ToCcTpOEHNE U3AETUS

14. VY nanenue noaaepikek U mocroopadboTka

15. CryneH4yaTocThb

16. ®dopmar STL

17. VYnpapnsromue KOMaH bl

18. OpueHralus u3aenus

19.  TlognmepxuBaromme CTPyKTYpHI

20. Bupl perreTok 3anoiHeHUs

21.  doTonoNMMMepU3aMOHHBIC MATEPHAIIBI

22.  MexaHU3MBbI U CKOPOCTH peaKLUi MOTUMEPU3AIHH

23.  Jlazepnas crepeonuTorpadus

24.  Meroabl CKaHUPOBAHUS MPU Ja3epHOI cTepeoauTorpaduu

25.  Tlporecc 3roTOBICHNS HHTETPATHLHBIX MEKPOCXEM

TpeboBaHMs K MaTepuaiaM B SHEPreTHKe IK-5./1.2

27.  M3rotoBneHHE MPOTOTHIIOB C UCTIOIH30BAHNEM HECKOIBKHUX
MaTepHaoB

28.  OuuncTKa ¥ 3a11UTa U3ICITHi

29.  Ilpomuecc 3kcTpy3un

30.  OObBeMHBIN pacxoa U CKOPOCTh IeYaTu

31. Kpucrannmzauus u oxyaxiaeHue

32.  IllupuHa IWHWIA U TPOYHOCTH MIEPHMETPOB

33.  Marepuansl A5 3KCTPY3UU

34.  Ocnacrka g FDM neuatn

35.  IIpomonbHas u nomnepeyHasi MPOYHOCTb

36.  KomOWHT M OTKaThI

37.  IleyaTh c HECKOIBKUMHU IKCTPYAECPaMH

38.  Cosznmanme MUTHEBBIX (hopMm

39.  Metoapl OBICTPOro MPOTOTUIIMPOBAHUS HA TIOPOIIKOBOM OCHOBE
40.  Buasl TOpOMIKOB

41.  MaxkpoKHHEeTHKa CIICKaHHs

42.  TeepnodaszHoe crieKaHHe

43.  XKuakogaszHoe criekaHue

44.  Xummuueckoe criekaHue

45.  DIeKTpOHHO-ITy4eBOE IJIABICHUE

46.  KunHemaTHKa TBM)KEHUS TOJIOBBI

47.  CyOcTpaKTHBHBIE TEXHOJIOTHH OBICTPOTO MPOTOTUIIUPOBAHUS
48.  KoHCTpyHpOBaHWE W JU3aHH
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49. CepuiiHoe TPOU3BOACTBO MOJENIEH MPU MOMOIIU aJAUTUBHBIX
TEXHOJIOTHI

50.  Cucrema ympasnenus 3D ne4arbio

52.  HarpeBarenbHbIC 3JIEMEHTHI IK-5.1.3
Okcrpynepsl Bouden u Direct

53.  Hotend u Coldend

54.  KamuGpoBka o0opynoBaHus

55.  Linear advance

56.  IloBbleHNe KayecTBa MeYaTH

57.  AAIUTHBHBIC TEXHOJIOTUU B SHEPreTUKE

58.  MocThsl 1 HaBUCAHHS

59.  JledbexTs meuatu

60.  Xwummueckue criocoObl 00pabOTKU

61.  Mexanuueckue crocodbr 00padOTKH

62.  3aBHCHMMOCTH TOJIIMHEI CJIOSI M CTEHKHU OT COIUIA

63. Hcnonb3oBaHue OalieH

64.  PexuM pasriaxuBaHHUSA

65. G-kop niist ctapTa nevaru

66.  G-xoj U1t OKOHYAHHS TIEUaTH

67. IIU/-perynstop TemmepaTypsl

68. OcHosuble TpeboBanus k CAD-MoesM, UCTIOIB3YEMBIX JITIS
aITUTUBHOTO NIPOU3BO/ICTBA

69.  TBepmoTenbHast KOHCTPYKTHBHAS T€OMETPHSI?

70. KontypHoe npencrasienue?

71. B yewm 3akimo4aroTcs JOCTOMHCTBA U HEIOCTATKH (popmara
ASCII?

72.  KakuMm 00pa3oM OCYHIECTBISETCS IKCIIOPT TEOMETPHIECKUX
mopeneit B popmat STL B coBpemennbix CAD-cucremax?

73. B uewm 3akimrovaercs npodiiema n30bITOYHOCTH JTaHHBIX MIPH
ucnonb3oBanuu STL unrtepdeiica?

74.  Kakue Tononoruyeckre npodieMbl MOTYT HaOIIOAaThCs IPU
UCIOJIb30BaHUU F€OMETpUIEcKUX Moenei B popmare STL?

75.  Kakue reomerpuyeckue npoodaeMbl MOTYT UMETh MECTO IIPU
UCIOJIb30BaHUU F€OMETPUUECKUX Mosenei B popmare STL?

76.  Kakue 0OCHOBHBIE XapaKTEPUCTHKHU ONPEACIISIOT OPUEHTAIINIO [K-5./1.4
JIeTaJIM MIPU €€ MOCTPOECHUH aJIUTUBHBIMU METOIaMU?

77.  Kakue (pyHKIIUU BBINOJHAET NOJJEPHKKA AETAIH MIPU €€
HNOCTPOCHUH aJATUTUBHBIMU METOAAMU ?

78. W3 xakux (pyHKIIMOHAIGHBIX 30H COCTOUT MOAIEPKKA IETaITN?
79.  Kakue BUbI NOAJCPKHUBAIOIUX CTPYKTYP UCIOIB3YIOTCS TPU
MMOCTPOEHUH JIETANICH aITUTUBHBIMUA METOIaMH ?

80.  Kakum o0pa3om ocymiecTBIseTCs pa3pe3ka MOJENN Ha CII0U

OJIMHAKOBOM TOJIIIMHBI ITPU TTOJATOTOBKE K MOCTPOSHUIO a/ITUTUBHBIMH
meTomamMu?

81.  Kakum 00pa3om OCyIIeCcTBISIETCS yUeT TPEOOBAHUH JOITYCKa PU
BBIYUCIICHUH KOHTYPOB CEYEHUN MOJIenu?

82.  Hauem OCHOBaH aJTrOpUTM HICHTU(UKAIIUN BHEITHUX H
BHYTPEHHUX KOHTYPOB MOAEIH?

83.  Kakue sTamsl BKITIIOYaeT B ce0sl MPOLeAypa alaiTHBHON pa3pe3Ku
MO/JIENIN Ha CJIOM NEePEMEHHON TOIIIUHBI?

84.  Kakum 00pa3oM MpOU3BOAMTCS TEHEPAIUS TPACKTOPHUI IBIKEHHS

HHCTPYMCHTA ITPH UCIIOJIB30BAHUUN pACTPOBOTO CKaHI/IPOBaHI/IH?
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85.  Kakum 00pa3oM npou3BOAUTCS TeHEPAIUs TPACKTOPUI ABHKECHHS
MHCTPYMEHTA P UCIIOIb30BaHUH ITEPUMETPHUYECKOTO CKAHUPOBAHMS?
86.  Kakum 00pa3om nmpoU3BOAMTCS T€HEPAIUS TPACKTOPUNA ABHKEHHS
MHCTPYMEHTA IPU MCIOIb30BaHUN HAIIPABIEHHOTO CKAHUPOBAHMS?

87. B xakux ciydasx HCIOJIb3YIOTCS 3UI3aroo0pa3Hble TPACKTOPUHU
MHCTPYMEHTA P MIOCTPOCHUH MOJIeIIeii?

88. B kakux ciydasx HCIIOJIb3YeTCsl IOCTPOUYHOE CKAHUPOBAHHUE TIPU
MOCTPOEHUH MOJIEIICH?

89.  OcnoBsl aBTOMaTH3aMK mporecca bI1

90. O0600mmenHas cxema onepanuii mpu bI1

91. TpeboBaHUs K 2JEKTPUUECKUX allapaTaM.

92. TpeboBanus k uzonstopam BJIDIL.

93.  Mertoabl IPOBEPKH U30JISALUN

94.  Metoxbl U3rOTOBJICHHS HOIYIIPOBOIHUKOBBIX ITpeoOpazoBareneii.
95.  Hcmonp30BaHuE aJIUTUBHBIX TEXHOJIOTHI B SHEPTETUIECKOM
MAaIIMHOCTPOCHUU

96.  MarHuTHas NPOBOJUMOCTh MAaTEPHAIIOB B YHEPT€TUIECKUX
yCTaHOBKaxX

97.  deppuTOBBIC MaTEPUAIIBI

98.  IloBepka A/IEKTPOTEXHUYECKOTO 000PY10BAHUS, BBITOJTHEHHOTO
METOAAaMH aITATUBHBIX TEXHOJIOTHIA

99.  CeneKTUBHOCTDH aNIapaToB 3aIIUTHI

100. AnauTHBHBIC TEXHOJIOTHH B U3TOTOBJICHHUH TLIAT
npeoOpa3oBaTeei.

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Tabnuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Ne /it [Tepeuens BompocoB (3agau) 11 3aueta / nudd. 3auera

Kon
WHAMKATOPA

Y4eOHbBIM MJIAHOM HE IPeAYCMOTPEHO

IlepeyeHp Tem Ui KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — IlepeyeHp TeM JuIsi KYPCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM paOOTHI

Ne i/t

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS
KYpCOBOi1 pabOThI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

BOHpOCLI AJid - IIPOBCIACHUSA HpOMe}KYTOqHOﬁ arrecrallun B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuma 18 — [IpumepHBIi TepedeHb BOIIPOCOB JUIsI TECTOB

. Kon
Ne n/m IIpuMepHBIii epedeHps BOIIPOCOB ISl TECTOB
WHIMKaTOopa
1 Tecr 1. TepmuHOnOrUs MK-5.J1.1

1. BeiOparb oauH BepHbli  oTBeT. YTo Takoe  ObicTpoe
IPOTOTUITUPOBAHUE?

2. BeiOpats oaun BepHbIit oTBeT. UTo Takoe FreeForm Fabrication?

3. BwiOpath omumH BepHblii oTBeT. Uto Takoe Layer-based Additive
Manufacturing?

4. BeiOpatb 0JJH BepHBIH OTBET. UTO Takoe aJIMTHBHBIC TEXHOJIOTHH?
5. BeibpaTh o1H BepHbIil oTBeT. UTO Takoe npotoTumn?
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6. BeiOpath oauH BepHbIi 0TBeT. UTO Takoe MpoTOTUITMPOBAHHE?

7. BpiOpath Bce BepHble OTBEeThl. Kakue acmekThl XapaKTepu3yOT
pOTOTHUI?

8. Be1Opath oiuH BepHBIN 0TBET. UTO Takoe BUPTYaJbHBIN TPOTOTUIT?

9. BriOpath Bce BepHbIe OTBETHI. J{J1s1 yero HykHa texnosorust bI1?

10. BeiOpate Bce BepHBIC OTBETHL. [l 4Yero ciaykar NpPOTOTHIBI B
IIPOU3BOJICTBEHHOM ITpolLiecce?

Tect 2. MeTonbl aBTOMaTU3alMU IPOU3BOICTBA

1. Beibpars oaun BepHbIil oTBeT. [[ng kakoi Texnosoruu 3D-neudaTtu
XapakTepHa nojaya merauia?

2. BoiOparps oauH BepHbli oTBeT. Kakoe MakcMMallbHOE KOJIMYECTBO
MaTepUajoB MOXKET ObITh HCIOJIb30BAHO MpH HCIONIb30BaHUU Polyjet
TEXHOJIOTHH?

3. BoeiOparbs onuH BepHBIA OTBeT. Kak CKOpOCTh IMedaTd BIMSET Ha
KauecTBO MevyaTu?

4. BpiOpatb onuH BepHBIM oTBeT. Kakoe CBOMCTBO XapakTepHO IJis
mactuka ABS?

5. BoiOpate oauH BepHbIi oTBeT. Kakoil MaTepuan u3 mepeyrcieHHBIX
erie He 1ocTymneH s 3D-nevaru?

6. BeiOpatb oguH BepHbIi 0TBeT. Kakoe yrBepxkaeHue BepHoe?

7. BeiOpaTh ouH BepHBI 0TBET. UTO HE00X0MMO, YTOOBI TIPOBECTH
CTaTUYECKUU aHaIu3?

8. BeiOpaTb oauH BepHbIi 0TBET. Kakue 35eMeHThl 3J1eKTPOIpuBO/ia He
M3TOTaBIMBAIOT METOJIAMHU aJAUTUBHBIX TEXHOJIOTH1?

9. BeibpaTh 01uH BepHbIil 0TBeT. Kak BBIUMCIUTD TOJIIIUHY CTEHOK
n3nenus, ¢ momompo CAITP?

Tect 3. [lopsaok aelicTBU TPU MPOTOTUIIHMPOBAHUU

1. BeiOpate onuH BepHbli oTBer. Kakyto TouHOCT MMeer FDM
TEXHOJIOTHS?

2. BpiOpate oauH BepHbIi oTBeT. Kakyio TOYHOCTH HMeeT
SLSrtexnonorus?

3. BeiOpats oauH BepHblil oTBeT. Kakyro TouHocTh uMeeT SLA
TEXHOJIOTHS?

4. BpiOpaTh oaMH BepHBIH OTBeT. Kak MOXHO JenaTh pe3bOOBbIE
OTBEPCTHSl B JETalsX, H3TOTABIMBAEMBIX METOJAMH aJJUTHUBHBIX
TEXHOJIOTUI?

5. BeiOpath oguH BepHbIA oTBeT. UTO HeoOxoaumo craenarb nepen 3D
1eqyarbro?

6. BoiOpars oauH BepHbIl oTBeT. Kakum o0pa3oM MOXHO YBEIMUYUTh
IIPOYHOCTH Aetanu npu 3D nedarn?

7. BwiOpate omwH BepHBIA oTBeT. Kak MOXHO COEIUHHUTH 2
Hare4yaTaHHble aeTann?

8. BriOpath onuH BepHBIM OTBEeT. B yem mpoliieMa meyaTH KpYyTibIxX
neranen?

9. BriOpatb onuH BepHBIN oTBeT. Kakum 00pa3zom npu npoeKTUPOBaHUU
JeTanel cleayeT yYUThIBaTh TEMIIEPATypPHOE paclIupeHre MaTeprana’?
10. Beibpats onuH BepHbIi oTBeT. Kak ymamsiercs noauepxkka uz PVA?
Tect 4. OGopynoBaHue s aJIUTUBHBIX TEXHOJIOTUI

1. BriOpars onuH BepHbIi OoTBeT. B Kkakom ¢dopmare nomkHa OBITH
COXpaHeHa MOJENb IS IeyaTu?

2. BeiOpate Bce BepHble oTBeThl. Kakue CAIIP wucnone3yroT s
coznanus 3D monenei?

MK-5.71.2
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3. Boibparb oaun BepHbid oTBeT. Kakast Tommmna cioeB nepsoro SLS
npuHrepa’?

4. BriOpath Bce BepHBbIE OTBeThl. M3 dYero coctosii mepBbiii SLS
npuHrep?

5. BeiOparte oiuH BepHBIN OTBET. B Kakom BHe TpeAcTaBiIeHa oOpaTHas
cBs13b niepBoro SLS npunTepa ocu Z?

6. BeiOpate Bce BepHble OTBeTHl. Kakue mpoOieMbl He BO3HUKAIOT MPU
WCIIOJIb30BAHUU AJTUTUBHBIX TEXHOJIOTHi1?

7. BoiOpaTth Bce BepHble OTBeThl. Ha Kakue TpyINIbl MOXHO pa3OoHTh
BapHaHThl IPUMEHEHUS OBICTPOTO MPOEKTUPOBAHUSA?

8. BeiOpaTb o1H BEpHBIM OTBET. UTO TaKo€ CTYIIEHYaTOCTh?

9. BriOpare oauH BepHbIH oTBeT. Kakasi camasi ObIcTpasi TEXHOJOTHS
neyaTtu?

10. Bo16path oquH BepHBIN oTBeT. Kakas camast MenjieHHas TEXHOJIOTHS
neyaTu?

Tect 5. OuncTKa U 3aUTa U3IEITHH

1. BeiOpats oqus BepHbIil oTBeT. Yem pactBopsiercs ABS?

2. BeiOpaTts oauH BepHblii oTBeT. [lon Bo3aeilicTBuUeM 4ero c aeTaiu
yAAISoTCs (POTOIOIMMEPHBIC CMOJTBI?

3. BeiOpath onuH BepHbI oTBeT. Uem pactBopsiercs PLA?

4. BeiOpats oquH BepHbIi oTBeT. Yem pactBopsercs PETG?

5. BeiOpatb ogun BepHbiif oTBeT. Kak ynansercs PVA ¢ neranu?

6. BeiOpath onuH BepHbIH oTBeT. Kakue ecth MeTOAbl MOCTOOPaOOTKH
U3aenni?

7. BiOpath oiuH BepHbIi 0TBeT. Kakoe yTBepkaeHue BepHO?

8. BwiOpatb oauH BepHbi oTBeT. Kak TecTupoBaTh KOpPIYC
ABTOMATHUYECKOTO BBIKJIFOYATEIIS, MIPOU3BEICHHOTO METOJ0M
aJIUTUBHBIX TEXHOJIOTUNA?

9. BwiOpate omuH BepHBIM OTBeT. UTO HEOOXOIMMO JUIsl yaajdeHUs
u3/enus co crona’?

10. BeiOpatb oquH BepHbIi 0TBET. Kakoe yTBepkaeHue HeBepHO?

Tect 6. AIAUTUBHBIE YCTaHOBKHU

1. BeiOpaTs oauH BepHBIi oTBET. B kakom dopmate sxcrioptupyercs 3D
MOJENb ISl JaJbHEWIIEro W3rOTOBJIEHUS METOJaMU aJJAMTHUBHBIX
TEXHOJIOTHI1?

2. BoiOpate onuH BepHblii oTBeT. Kakoe mporpammHoe oOecrnedeHue
UCTIONB3yeTCsl s  mpoektupoBanus 3D  Mogenu, ¢ 1enpio ee
JaNbHENIIEro U3rOTOBJIEHUS METOJaMU aJIMTUBHBIX TEXHOJIOTUNA?

3. BriOpatbs onuH BepHbI OTBeT. Kak Henb3s M3rOTOBUTH W3JEIHE C
HaBHCAIOUIMMU 3JIEMEHTaMH UcnoJib3yto FDM TexHomoruto?

4. BpiOpatb oauH BepHbIi oTBeT. Kak paccuntarh HeoOXoaumoe
3aloJIHEHWE M3JENUs, W3rOTABIMBAEMOTO METOAaMHU  aJAUTHUBHBIX
TEXHOJIOTUI?

5. BeiOpath oquH BepHbI 0TBeT. Kakue mpeumyiecTBa U3rOTOBICHUS
MOJIMMEPHBIX ~ MarHUTOB  SLS  TexHosormeil B  DHEPreTHYECKOM
MaIIMHOCTPOEHUU?

6. BeiOpate omuH  BepHbIi  oTBeT. Hegocratku — m3menus,
nsrorasiausaemoro FDM TtexHonorueii:

7. BoiOpate oauH BepHbId oTBeT. Kak mpoucxomut medatb SLA
TEXHOJIOTUEN?

8. BeiOpate oauu BepHblii orBeT. Kak mnpoucxoaut mnedats SLS
TEXHOJIOTUEN?

TK-5.]1.4
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9. Boibpatb oguH BepHbIii oTBeT. Kakne MaTepuasbl He IPUMEHSIIOTCS B
aJlTUTUBHBIX TEXHOJIOTHUSIX?

10. BriOpats onuH BepHbli oTBeT. Kakue mnpaBuia 3KcIulyaTaluu
KUIKUX poTonoanumepon?

4 Tect 7. W3roroBneHne OOBEKTOB JIeKTpodHepreTukn Meronamu | [TK-5.J1.3
aJIUTUBHBIX TEXHOJIOTHI

1. BeiOpath 0/1uH BepHBIN OTBET. 3aueM MPOBOAUTH CTATUYECCKHIA aHAIIN3
n3nenua?

2. BwiOpath oauH BepHBIH OTBeT. UTO HEOOXOAMMO cAenaTh mepen
BBEJICHUEM B OKCIUIyaTallMI0 HHEPrOyCTAHOBOK C  3JIEMEHTAMH,
W3TOTOBJICHHBIMU aJTUTUBHBIMU TEXHOJIOTUSIMU?

3. BoeiOparbe onuH BepHBIH OTBeT. KTO NMpUHUMAaET B AKCILTyaTarHio
AJIEKTPOTEXHUYECKOE 000pynoBaHme?

4. BeiOpaTh oauH BepHbI oTBeT. Kakne TpeOoBaHME MPEAbIBISIIOTCS K
ANEKTPUYECKUM BBIKJIIOUATENSIM?

5. BoiOpates oaun BepHblii oTBeT. Kakme nedexTtsl oOpaszyrorcs mnpu
MOBBILIEHUN TEMIIEpaTyphl MaTepualla BO BpeMsl CIIEKaHMs MOpPOLIKa
metogoMm SLS?

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PadbOT

He npeaycmoTtpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACISAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMUX dSTanbl (HOPMUPOBAHHS KOMIICTCHLIMH, COAEpIKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLINHBI
(Huoice npueoosmces pekomenoayuu no cocmasieHuo 0aHHo2o0 paszoena)

11.1. Meroauueckue ykazaHMs A OOy4aroIuXcs TI0 OCBOEHHIO JIEKIIHOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe U SCHOE U3JIoKeHue yueOHoro marepuana. HasHaueHume cCOBpEeMEHHOW JIeKIMM B
paMKax JIUCIMIIJIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUHU
byHIaMeHTalIbHbIX Mpo0JeM JUCHMIUIMHBI, METOJO0B HAY4YHOIO IIO3HAHHUS, HOBEHIINX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (GYHKUMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIIOJIy4YEHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YPOBEHb
KOTOPBIX OIPEEISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TOJy4YyeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaATENEM;

— pa3BuUTHE MNpPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HpeaMeTy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;
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— TIONlyYeHHE 3HAHUI O COBPEMECHHOM YPOBHE Da3BUTHs HAayKd M TEXHHKA H O
IPOTHO3€ MX Pa3BUTHUS HA OJMKAUIINE TOJIbI;

— HAYYUThCS METOJIUYECKH 00padarhiBaTh Marepual (BBIICISATH TVIABHBIC MBICIU H
HOJIOKCHUsI, TPUXOIUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TOJyYeHHE TOYHOTO IOHMMAaHHsI BCEX HEOOXOJAUMBIX TEPMHHOB U ITOHSTHIA.

JIeKUMOHHBI MaTepual MOXET COIPOBOXKIATHCS —JAEMOHCTpAlMed CIalIoB U
UCIIOJIb30BAHUEM Pa3/laTOYHOTO MaTephaja IpPH MPOBEACHHUH KOPOTKHX JHUCKYCCHH 00
0COOCHHOCTSIX IIPUMEHEHHS OT/ICIIbHBIX TEMATHK 110 JUCIHILUINHE.

CrpyKTypa NpeaocTaBIeHUs JEKINOHHOTO MaTepHaa;

— BBezenue B alIUTUBHBIC TEXHOJIOTUH;

— OCHOBBI aJIUTHBHBIX TEXHOJIOTHH;

— IlpumeHeHHe alIUTUBHBIX TEXHOJIOTHI B JICKTPOIHEPIETUKE;

— TlocrtoOpaboTka OOBEKTOB 3JICKTPOIHEPIETUKH, IOCIE H3TOTOBICHUS METOIAAMH
AJITATUBHBIX TCXHOJIOTHIA.

11.2. MeTtoguveckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUSCKUX
3aHSATHH.

[TpakTHdeckoe 3aHSATHE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aluu y4eOHOTrO
mpolecca, 3aKII0Yaronasicsl B BHITOTHEHUN 00y4alOIIMMUCS 1O PYKOBOJICTBOM IpenoaBaTens
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOCHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS TSI 00YYAOIIEroCs SBISCTCS MPUBUTHE 00YIAFOIIHMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yabTaThl IPYU OCBOCHUH 00yUYAIONTUMCS PAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, paclIMpeHue M JeTalu3alus 3HAHUM TpH PEIICHUH
KOHKPETHBIX 3aJ1ay;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYEeHHsS KOHKPETHOW Yy4yeOHOMU
JHUCIUTLINHEL

— BBIpA0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 3aTaHHI;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaJbHON (popm
o0OyueHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUYCCKUX 3aHITUN

1. Bce cTymeHTHI JTOJKHBI OBITh O3HAKOMIJICHBI C TEMaMH TPAKTHUYECKUX 3aHATHH,
MPUBEICHHBIMH B Ta0IHIIE 5.

2. ITlpakTuueckuwe 3aHATHS I€JIeCOOOpPAa3HO MPOBOAUTH IO TeMaMm, MPEeABAPUTEIBHO
M3YYCHHBIMH CTYICHTaMU Ha JIEKIHUSIX WA CAMOCTOSTENBHO.

3. C menbto MoBbImeHus 3P(HEKTUBHOCTH MPAKTHYSCKUX 3aHATUH HEOOXOAMMO U3YICHUE
KOKIOW TEMBI COMPOBOXKIATh pEIICHUEM 3a7ad. Tembl MPaKTUYECKHX 3aHITHH U HOMepa
3aJIaHUI TPUBEJICHBI B TA0JIHIIE 5.

11.3. MeToauyueckue yKazaHus ISl OOYJAIOIIUXCS IO TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJIaHAI0 U TIPH METOJMYECKOM PYKOBOJICTBE IMpEMNoaaBaTelisi, HO 0€3 ero HemocpeACTBEHHOTO
y4acTusl.

Jlnst oOydvaronuxcsi 1Mo 3a04HOM ¢GopMe OOyYeHHSs, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBHYIO paboTy.
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B mporiecce BHIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (hopMupyercs
nenecooOpa3Hoe IIaHUpPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
Y HaBBIKA B YCBOGHHUW W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECTICUMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HANpaBJSIOIIMMH  CaMOCTOSITENBHYIHO — paboTry
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKHIA MaTepHal Mo JUCIUILINHE;

—  METOJMYECKHE YKa3aHUS IO BBHIMOTHCHUIO KOHTPOJIBHBIX pa0boT (A1 00ydaromuxcst
1o 3a049HOU (popme oOydeHwHs).

11.4. Metoauyeckue yKa3aHUsA I OOYYArOIIUXCS IO TPOXOXKICHUIO TEKYIIETOo
KOHTPOJISI YCTIEBaeMOCTH.

Texymmii KOHTPOJb YCHEBAGMOCTH NIPEIyCMaTpUBAaeT KOHTPOJh KayecTBa 3HAHUU
00yJaromUXCsi, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IIECJbI0 OICHUBAHMS X0Jlda OCBOCHUS
TUCIHTIIIHHEL

Cucrema OIEHOK IPH MPOBEICHUU IMPOMEKYTOYHOW aTTECTAlMU OCYIIECTBISACTCS B
cooTBeTCTBUU ¢ TpeboBanusMu [lonoxenuit «O TekyleM KOHTPOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTecrauuu cTyAeHToB ['YAII, oOydaromuxcs 1Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa yueOHOW paboThl
crynentoB B 'Y AIy.

[IpoBeneHue TEKyHIEro KOHTPOJS YCIIEBAEMOCTH OCYIIECTBISIETCS C IOMOIIBIO
MPAKTUYECKUX paboT, TpHUBEIEHHBIX B Tabmuie 5. OICHUBaHWE TEKYIIETO KOHTPOJIS
yCIIEBA€MOCTH, OIICHMBAeTCI MO CcHUcTeMe 3aueT/ He 3a4eT. lloNmoXKuUTeNnbHBINH pe3ynbTaT
TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH JAaeT CTYACHTY IOMOJTHHUTEIBHBIM Oayul MpU MPOBEIACHUU
MIPOMEKYTOUYHOH aTTECTAIUH.

11.5. Metoauueckue yka3zaHus A 00y4arolIuXcs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTeCTaIUH.

[IpomexyTouHas  arTectanus  OOydYalOmIMXCS — MpeAycMaTpUBaeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YJIbTATOB OOy4eHHS 1O AuciuIuinHe. OHa BKIIIOYAET B
ceos:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B Ipolecce
W3Yy4YEeHUsI BCEHW MMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEILHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pElIeHUs MPAKTHUUECKUX 3a7ad. OJK3aMEH, Kak IPaBWIIO, MPOBOJMUTCS B
MEepUoJ, SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOPOLIOY, KYAOBJIETBOPUTEIBLHO», «HEYIOBIETBOPUTEIHHOY.

[TpomexyTouHas aTTecTalus MPOBOJUTCS 110 BOIPOCaM, IPUBEIEHHBIM B Tabnuie 15.

Cucrema OLEHOK NpH TMPOBEACHUU IPOMEKYTOUHOM AaTTeCTAllMM OCYIIECTBISAETCS B
cooTBeTcTBUU ¢ TpeboBanusimu [lomoxkennit «O TekylieM KOHTPOJE YCIIEBA€MOCTH U
MPOMEXKYTOUHON arTectanuu CcTyAeHToB ['YAII, oOy4arommuxcsi MO MporpamMmbl BBICHIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa ydeOHOH paldoThI
crynentoB B 'Y AIIy.
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