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AHHOTaUs

JucuumnuHa «AJIUTUBHOE IMPOU3BOJICTBO» BXOAMUT B OOPa30BATENbHYIO MpPOrpaMmy
BBICIIETO0 OOpa3oBaHUs — IMporpammy OakanaBpuaTta mo HampasieHuio noarotoBku 15.03.06
«MexaTpoHuka u  poboToTexHHKa»  HampasieHHocTH  «l{udpoBoit  MHKUHHUPHUHT
POOOTOTEXHUYECKUX KOMIUIEKCOBY. Juciuminaa peanusyercs kagenpoit «Ne32».

JucuumiuHa  He  ABIsSETCS  00sI3aTENIbHOM  HpU  OCBOEHUM  OOydarolmuMmcs
o0pa3oBaTeNbHONW MPOrpaMMbl M HaIlpaBlieHa Ha YriyOleHHOe (OPMHPOBAHUE CIETYIOLIMX
KOMIIETECHIINH .

I[IK-2 «CnocobeH TpOBOAWTH pAaCYETHBIE ©  KOHCTPYKTOPCKHE pabOThI  TIO
MPOEKTUPOBAHUIO M CO3AAHUI0 POOOTOTEXHHMYECKHX CHUCTEM M KOMILJIEKCOB C UCIOJIb30BAaHUEM
CpeAcTB U(PPOBOTO HHKUHUPUHT A

CopepxaHue JTUCHUIUIMHBI OXBAaThIBA€T KPYI' BOINPOCOB, CBS3aHHBIX C OCHOBAaMHU
INPOCKTHPOBAHUS POOOTU3MPOBAHHONW M MEXAaTPOHHON NPOAYKIMH C TPUMEHEHHUEM CpEICTB
aBTOMAaTHU3AIMK IPOEKTUPOBAHUS U TaJbHEHIIUM MPOU3BOICTBOM C IPUMEHEHHEM aJITUTUBHBIX
TEXHOJIOTUH. PaccMaTpuBaioTCsi MpHUMEHsSEMble B POOOTOTEXHHMKE MaTepHajabl U METOJIbI
MOCTOOPaOOTKH M3/IEITHIA.

[IperoaBanyie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro Impoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pa00Ta 00y4aroIIerocs.

[TporpaMMoil TUCHMIIMHBI MPETyCMOTPEHBI CIEAYIOIINE BHUABI KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mas TpyIOeMKOCTh OCBOCHHS IUCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

SA3bIK 00yUYeHUs 10 AUCIUIUINHE «PYCCKUIY.



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS O JUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[enpro mpenoaBaHus SABISICTCS MOMyYeHUE 00YYAIOIIMMHUCS HEOOXOIUMBIX 3HAHUM JJIst
NPUMECHCHUS aJTATUBHBIX TEXHOJIOTHH B MPOPECCHOHAIBHON JEATEIBHOCTH, 3HAKOMCTBO C
paznuuHbiME  Metofamu 3D mewarw,
YIPABJISIONUX IPOTrPaMM JUIs ocymiecTBiieHus 3D meyaTu B poOOTOTEXHHKE.

1.2. JlucuumnuHa SBISICTCS

(baky/IbTaTUBHON JUCHUIUIMHON  TIO

HCIIOJIB3YEMbIMU  MaTCpHUalaMu U HOI[I‘OTOBKOﬁ

HaIpaBJICHUIO

00pasoBarebHOM ITporpamMMsl Beiciero oopasoanus (panee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 10 JUCIHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYaIOUIMicS AODKEH 00JaiaTh CIeTyIOIUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabmuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnma) Konu Kon n nanmMeHnoBanne UHIMKaTOpaA JOCTUXKEHUS

HAMMCHOBaHHUE
KOMIIETEHIUN KOMITETEHLINU
KOMITETEHIIUU
[1K-2.3.1 3HaeT METOMKH pacyeTa 1

I1K-2 Cnocoben MIPOCKTUPOBAHUS OCHOBHBIX XapaKTECPUCTHK
MIPOBOJIUTH POOOTOTEXHHUYECKUX CUCTEM U KOMILIEKCOB
pacyeTHbIe U [TIK-2.V.1 ymeeT ocymiecTBIsATh MOJCIUPOBAHHE
KOHCTPYKTOPCKHE MIPOIIECCOB U NMPOEKTUPOBAHUE OOBEKTOB
paboThI IO PO eCCUOHATBHON JIEATETLCHOCTH C
MIPOCKTUPOBAHUIO U WCIIOIb30BAHUEM CUCTEM KOMIIBIOTEPHOTO

[IpodeccuonanbHbie

KOMIIETEH I CO3JaHHIO MMPOCKTUPOBAHUS U ITU(YPOBOTO MHKMHUPHUHTA
pobororexunueckux | [IK-2.V.2 ymeer npou3BoauTh pacyer
CHCTEM U rapaMeTpPOB U BBIOOP JIEMEHTOB
KOMIIJIEKCOB C POOOTOTEXHHUYECKUX CUCTEM U KOMILIEKCOB
HCIOJIb30BaHUEM [1K-2.B.1 BnageeT HaBbIKaMU OIIPEICICHUS
cpencTB MUGPOBOTO | TEXHUYECKUX XAPAKTEPUCTUK DIIEMEHTOB,
WHXUHUPUHTA BXOJIAIIUX B COCTaB POOOTOTEXHUUECKUX CHCTEM

1 KOMIIJICKCOB.

- ((HH(bOpMaHHOHHBIe TECXHOJIOTUUN»,

2. Mecro nucturuinHbEL B cTpykType OI1
JucuuniuHa MoXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CHEAYIOIUX AUCLIUIUINH:
— «HMHxeHepHas U KOMIbIOTEpHAS rpadukay;

— «MarepuanoBeneHue,
— «Teopernyeckrue OCHOBBI PJEKTPOTEXHUKHN»;

- ((HpOMLIH_IJ'IeHHaH QJICKTPOHHKA».
3HaHI/ISI, IMMOJIYYCHHBIC IIpU H3YUCHUHU MaATCpuajia JaHHOM

JUCHUIIIINHBI, UMCIOT KakK

CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BAThCS IPU U3YYEHHUH IPYTUX TUCIUIIINH:
— «lIpou3BoACTBEHHAs MPEIAUILUIOMHAS IPAKTUKAY,
— «lloaroroBka K mTpoleaype 3alUThl W 3alUTa BBIMYCKHOW KBaTM(UKAITMOHHON

paboTHI».

Tabaure 2.

3. O0BeM H TPYAOEMKOCTh JUCITUTUTAHBI
JlanHple 00 o0meM o0beMe AMCHUILUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI 1O TUCHUIUIMHE (M pacipelelieHne 3TOW TPYJOEMKOCTH IO CEMeCTpaMm) Mpe/ICTaBIeHbI B




Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHbI

TpynoeMKkocTs 1o
Bun yuebnoit pabotsl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKocma oucyunIuHbl, 2/ 72 2/ 72
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 10 10
AyoumopHhuie 3aHamus, BCEro 4ac. 20 20
B TOM YHCIIE:
nexiuu (JI), (dac) 10 10
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 10 10
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 52 52
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
DKz **) 3au.

*x

IIpumeuanue: xkaHaumaTCKUil Sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3nensl, TEMBI JUCLIUIIIAHEI Hexwmm | 113 (C3) 1P KII CPC
ACTEL, et (gac) (gac) (gac) (gac) (aac)
Cemectp 8
Pasnen 1. BBegenue B aqIuTUBHbBIE TEXHOJIOTHA
Tewma 1.1. OOmivie TepMUHBL, KIaccHpUKAHS
AITUTUBHBIX TEXHOJIOTH.
Tema 1.2. OCHOBBI aBTOMATH3AIIMN TTPOIIECCOB. 2 10
Tewma 1.3. O600mIeHHAs cXeMa oTepalyii Mpu
MPOTOTUTTUPOBAHUH.

Tema 1.4. Cnennduka paboThl Ha pa3HBIX
YCTPOWCTBAX a/I/TATUBHBIX TEXHOJIOTH.

Pasnen 2. OCHOBBI aTUTUBHBIX TEXHOJIOTUNA
Tema 2.1. ®oTonoauMepHU3aITMOHHBIE MATEPHUATTBI.
JlazepHast ctepeonuTorpadus.

Tema 2.2. JIydyeBble CUCTEMBI IPOTOTUIIUPOBAHMUSL.
MeTo1bI TPOTOTUTTUPOBAHUS HA TIOPOIITKOBOM OCHOBE. 3 ) 17
Tewma 2.3. TpeboBaHus K MPUMEHIEMBIM MaTepHaiaM
B pPOOOTOTEXHHKE, IPUMEHSIEMBIX JJIs1 U3TOTOBJICHUS
KOMITOHEHTOB POOOTH3UPOBAHHBIX KOMILIEKCOB.
Tema 2.4. DTamsl TEXHOJIOTUIECKOTO IIpoliecca
M3TOTOBJICHHUSI MHTETPATHHBIX MUKPOCXEM.




Paznen 3. [IpuMeHeHre afAUTUBHBIX TEXHOJIOTHI B
poOOTOTEXHUKE

Tema 3.1. Bei6op MaTepranoB, KOHCTPYUPOBAHUE U
JW3aiiH.

Tema 3.2. ITogroroska 3D Mojeiiel, HOArOTOBKa 3 )
YHPaBISIONINX TIPOTPaMM.

Tewma 3.3. IlpuMeHeHre MPOTOTUIIUPOBAHUS B
MAaIIMHOCTPOCHUHU U POOOTOTEXHUKE.

Tema 3.4. AHanm3 ¥ IIaHUPOBAaHUE, TIPOU3BOICTBO
OCHACTKH B ITPOMBIIIUICHHOCTH.

15

Paznen 4. [TocTtoOpaboTka u3nenui, mocie
W3TOTOBJICHUS] METOJJAMHU aJIZTATUBHBIX TEXHOIOTHH.
Tema 4.1. ITocTroOpaboTKa H3ACIIAM ITOCIIEC TPUMEHEHHUS ) 6
ATATUBHBIX TEXHOJOTHHA.

Tewma 4.2. TeXHOIOTUHM OYNUCTKU M 3aITUTHI U3ACITHS s
JlaJbHEHIIeH SKCITyaTalkH.

10

Hroro B cemecTpe: 10 10 52

Hroro 10 0 10 0 52

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCs B  HEMOCPEJICTBEHHOM  BBIMOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH, CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.
Tabnuna 4 — ConepkaHue pa3iejoB U TeM JICKIIMOHHOTO IHKJIA

Howmep
Ha3Banue u copepxanue pa3aenoB U TeM JEKIIMOHHbBIX 3aHATUN
paszena
1 BBenenue B aJJUTUBHBIC TEXHOJOTHH, OOIMME TEPMHUHBI, KiIacCU(UKALUSA aJTUTHBHBIX

TEXHOJIOTHH, OCHOBBI aBTOMAaTH3allMM IPOLECCOB, OOOOIIEHHAs cXeMma ONepanuid IpH
IPOTOTHIIMPOBAHUH, clielirKa paboThl HAa Pa3HBIX YCTPOHCTBAX aIMTUBHBIX TEXHOJOTHH.

2 OCHOBBI ~ aJIINTUBHBIX TEXHOJOTHH, (OTOMOTUMEPHU3ANNOHHBIE MaTepHanbl, Jia3epHas
cTepeonuTorpadusi, JIyueBble CUCTEMbl MPOTOTHITUPOBAHUS, METOABI MPOTOTHIIMPOBAHUS HA
MOPOLIKOBOM OCHOBE, TpeOOBaHHS K MNPUMEHSEMBIM MaTepuasaM B POOOTOTEXHHKE,
MPUMEHSIEMBIX JJIS1 W3TOTOBJIECHUS KOMIIOHEHTOB allapaToB 3allUMThl U IMpeoOpazoBaTese,
3Talbl TEXHOJOTHYECKOT0 IPOLECCa U3rOTOBJIEHUSI MHTETPAJIbHBIX MUKPOCXEM.

3 [IpuMeHeHHe  AAJUTUBHBIX  TEXHOJOTMH B  pPOOOTOTEXHUKE, BHIOOp  MaTEepHasIOB,
KOHCTPYHPOBAHUE U AM3aiiH, MOAroToBKa 3D Mojenei, HOAroTOBKa yNpaBISIOIIUX IPOrpamm,
MPUMEHEHHUE MPOTOTUIUPOBAHMS B MAIIMHOCTPOCHWHU U POOOTOTEXHHKE, aHaIu3 U
IJIAHUPOBAHUE, IPOU3BOJCTBO OCHACTKHU B TPOMBIIIIJIEHHOCTH.

4 [loctobpaboTka wu3menuii, mOCIE W3TOTOBICHHUA METOAaMH JIUTHUBHBIX TEXHOJOTHH,
MocToOpaboTka MEXaHWYECKMX W3JENUN TOoclie TPUMEHEHUs aJUTHBHBIX TEXHOJIOTHH,
TEXHOJIOTHH OYUCTKHU U 3AIUTHI W3S IS JaTbHEUIIEH IKCIUTyaTallru.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpakTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUYECKUX | TpPYyJOEMKOCTh, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUH (uac) MIOATOTOBKH, | AUCIUI

(gac) JIMHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero \ \ \




4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanne 1abopaTopHbIX padboT TpynoeMKOCTS, | MPAKTHUECKOH | pasnena
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 8
1 KanmuOGpoBka ajiuTUBHON YCTaHOBKH 2 2 2
2 Iledats Ha FDM npunTepe 2 2 3
3 [Teuats Ha LCD npunTepe 2 2 4
4 3D ckaHupoBaHHE U3 ICIHS 2 2 4
5 PeBepcuBHBIN HHKUHUPUHT 2 2 4
Bcero 10 10

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaronuxcs
Bunsl camoctosiTensHON paboThI M €€ TPYI0EMKOCTh PUBEIEHBI B TabnuLe /.
Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrositensHOl paboThl
qac qac
1 2 3
W3ydeHue TeopeTHuecKOro MaTepuanina
17 17
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO 15 15
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
IToaroroBka K MpoMeXyTOYHOU
20 20
atrectauuu (ITA)
Bcero: 52 52

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS

JIJISL CAaMOCTOSITEILHOM pa6OTBI o6yqafouu/1xc;1 10 JTUCHHUITIIMHE (MOI[y.TIIO)

Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHON padOThl 00yJaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHp NMe4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

MIudp/
URL agpec

bubnuorpapuyeckas ccpuika

KommuecTso 3k3eMIuIsipoB B
oubnmiorexe
(KpoMe JIEKTPOHHBIX SK3EMILISIPOB)

nmkosckuii M1.B. OCHOBEI aiIUTUBHEIX
TEXHOJIOTHI BBICOKOTO pa3zpemieHus. 13-so

7




IMurep, CIIO, 2018, 348 c.

Hosukos C.B., Pamazanos K.H. AgnutuBHbie

TEXHOJIOTMH: COCTOSIHUE U NIEPCIIEKTUBBI. M3~
B0 YI'ATY, Va, 2022, 75 c.

Amnrtonosa B. C., Ocosckas U. 1.

AIITUTHBHBIE TEXHOJIOTHUHU: Y4e0. mocodue.
CII6.: BUID CIIo I'VIT T, 2017. 30 c.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX MJIi OCBOCHHUS JIUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmua 9 — IlepedeHb SICKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB  HH(OPMAIMOHHO-
TEJICKOMMYHHKAIIMOHHOMN ceTH «HTepHEeT)

URL aapec HaumeHnoBanue
https://support.ultimaker.com/hc/en-us CrpaBounbie MaTepuaiisl Ultimaker Cura
ttps://www.thingiverse.com/ [Tnarpopma mis oomena STL monensimu

Thingiverse
https://tflexcad.ru/download/documentation/ | CripaBounbie matepuanst T-Flex CAD

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMbIX pu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoliecca MO AUCIUILTUHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo IUCIUIUTHHE, IPeCTaBiIeH B Tabmuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKON 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH)
1 JlexuuMOHHAs ayAUTOpUS 21-21
MynsTUMeniTHAS JTEKIIMOHHAS ayIUTOPUS 31-04

8




3 | CneumnanusupoBanHas 1adoparopus «HoBbIx 417
MMPONU3BOJACTBCHHBIX TEXHOJIIOTHI)

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CocraB OLIEHOYHBIX CPEACTB MJIS IPOBEICHHS IPOMEXKYTOYHOH aTTeCTaluH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl POBEJCHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHblii 3a4€T Crmcok BompocoB K audd.3auéry;
IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OreHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia PaKIep (bopup

— oOyuaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHbBIN
MaTepHa;

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

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKCHHS C TIPAKTUYCCKOM
JESITSIILHOCTHIO HAIPABJICHHS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yJaromuicss TBEPIO YCBOMII MPOrPaMMHBIN MaTepHuall, TPaMOTHO
M, TIO0 CYIIECTBY, HW3JlaraeT ero, ONUpasCh HAa 3HAHHWS OCHOBHOU
JTUTEPaATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIQJICET CHCTEMOH CIIeMATN3NPOBAHHBIX TTOHSITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYLIECTBY, M3JIara€T €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOWU
JTUTEpaTypHl;

— JIOIyCKAeT HeCYIIECTBEHHbIEC OIIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM IMPHUMEHECHHH 3HAHUU
HallpaBJICHUS;

— c1abo apryMeHTHPYeT HayuHbIe MOJI0KECHHUS,

— 3arpynaHsieTcs: B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«yZIOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0yyJaromuiics He YCBOMJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
MarepHaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCIIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHHUS;

— He QOpMYJIMPYET BHIBOJAOB U 0000LICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»




10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3amaun) asis sK3aMeHa mpeICTaBIeHb B Tabuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/t [Tepeuyens BonmpocoB (3a1a4) 115 IK3aMeHa Kon
WHJIMKaTopa
Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO
Bomnpocs! s qudd. 3auera npeacrasieHsl B Tadmuie 16.
Ta6mmma 16 — Boripocs! st iudd. 3auera
iﬁl [Tepeuens BompocoB st nudd. 3auera I/IHILII/I<I?£FOpa
1 1. bricTpoe nmpoToTUnupoBaHue [1K-2. 3.1
2. AJTUTUBHBIE TEXHOJIOTUU
3. [IpoToTunupoBanue
4. XapaKTepUCTUKU IIPOTOTUIIA
5. [laru OBICTPOrO TPOTOTHITMPOBAHUS
6. TouyHOCTH BOCIIPOM3BEICHUS
7. SLA MeTon
8. FDM meton
9. SLS meton
10. Tpexmepnoe monenupoBanue cpeacrsamu CAIIP
11.  KonBepTauus ¥ rnepeava JaHHBIX
12.  IlpoBepka u MOATOTOBKA K paboTe
13. [TocoliHOE TOCTpOSHUE U3 IS
14.  VYnpaneHue nmoanepkek U mocrodpadboTka
15.  CryneHuaTtocTh
16.  dopmar STL
17. Yrpasistomue KoMaH Ibl
18.  OpwuenTanus u3aenus
19.  TloanepxuBaromue CTpyKTYpHI
20.  Bwujasl pemeTok 3anoaTHEHUS
21.  doromnosMMepr3alMOHHbIE MaTepHAIbI
22.  MexaHU3MBI U CKOPOCTH PEAKIUN TOTMMEPH3aIIN
23.  Jlazepnas crepeonuTorpadus
24.  Mertoabl CKAaHUPOBAHUS NPH JIA3€PHON cTepeoauTorpadpuu
25.  Ilpormecc M3roTOBICHHUS HHTETPATHHBIX MUKPOCXEM
2 26.  TpebGoBaHMs K MaTepuaiaM B pOOOTOTEXHUKE [K-2. V.1
27.  H3roroBneHHe MPOTOTHUIIOB C UCHOIb30BAHUEM HECKOJIBKHX
MaTepHaJloB
28. OuHnCTKA U 3aIIUTa U3IEITHI
29.  IIpomecc sKCTpy3uH
30.  OOBeMHBII pacxoa U CKOPOCTb M€YaTH
31. Kpucrannmzanus u oxmaxacHue
32.  UlupuHa TUHUHA U TPOYHOCTH IEPUMETPOB
33.  Marepwuansl st SKCTPY3UA
34. Ocnactka mig FDM neuatn
35.  IIpomonbHas u morepeyHasi MPOYHOCTh
36.  KomOuWHT 1 OTKaThI
37.  IledaTh c HECKOIBKUMH IKCTPYACPAMHU
38.  Co3znanue TUTHEBBIX (POPM
39.  Mertoabl OBICTPOTO MPOTOTUITUPOBAHMS HA TIOPOIIKOBOI OCHOBE
40.  Buasl nopomnikos
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41.  MakpoKHHETHKA CTICKaHUS

42.  TeepnodasHoe criekaHue

43, Kunkodaznoe ciekanue

44,  XuMHYECKOE CIIEKaHuE

45.  DJIEKTPOHHO-TY4Y€BOE IUIABICHUE

46.  KuHeMmaTuka JBUKCHUS T'OJOBBI

47.  CyOcTpaKkTHBHBIE TEXHOJIOTHH OBICTPOTO MPOTOTUITHPOBAHUS
48.  KoucrtpyupoBaHue U AU3alH

49.  CepuitHO€ TPOU3BOJCTBO MOJIEJIEH MPU MOMOIIU A IUTUBHBIX
TEXHOJIOTHI

50.  Cucrema ynpasienus 3D neuaTsio

ol. HarpeBaTenpHble 371EMEHTBI [K-2. V.2
52.  Dxkcrpynepsl Bouden u Direct

53. Hotend u Coldend

54.  KammubpoBka 000pymoBaHHS

55.  Linear advance

56.  IloBbllIeHHEe KauecTBa MeYaTH

57.  AnauTuBHBIE TEXHOJIOIMU B pOOOTOTEXHHUKE

58.  MocThl U HaBUCAHUS

59.  Jledekrtsl meuatn

60.  Xwumudeckue crocoObl 00pabOTKH

61.  Mexanuueckue crocoob 00padboTKH

62.  3aBUCHMOCTbH TOJIIUHBI CJIOS U CTEHKH OT COILIa

63.  Hcmonp3oBanue OamieH

64.  Pexum pasriaxuBaHUS

65.  G-xop s crapra rnevyatu

66. G-xox 11 OKOHYAHUS [IeYaTh

67. I[IN/J-perymnstop Temreparypsl

68.  OcnoBHble TpeboBanus k CAD-MoaensaM, HCIOIb3YEMbIX IS
aJTITHBHOTO MTPOU3BO/ICTBA

69.  TsepaorenbHas KOHCTPYKTHBHAsI T€OMETPHS?

70. Kontypnoe nipeacrasnenue?

71. B 4ewm 3akmrogaroTcs 1ocTOMHCTBA U HenocTtatku (popmara ASCII?
72.  Kakum 00pa3oM OCYIIECTBISETCS IKCIIOPT T€OMETPHICCKUX
mozaeneit B popmar STL B coBpemennsix CAD-cuctemax?

73. B uem 3akitouaercs npo6siema U30bITOUHOCTH IaHHBIX MTPU
ucnons3zoBanun STL unrepdetica?

74.  Kakue Tonosoruueckue npooieMsl MOTYT HaOII01aThCs IPH
HCI0JIb30BaHUHU TeoMeTprudeckux Mozenei B popmarte STL?

75.  Kakue reomerpuueckre mpodieMbl MOTYT UMETh MECTO MPH
HCII0JIb30BAaHNUHU TreoMeTpruyeckux Mozenei B popmate STL?

76.  Kakue OCHOBHBIE XapaKTEPUCTHKH OMPEACIISIOT OPUEHTAIINIO [K-2. B.1
JIETaly TIPU €€ TIOCTPOSHUH aITUTUBHBIMUA METOIaMU?

77.  Kakue (hyHKIMU BBINOJHAET NOAJEPKKA JETalIU IPU €€
MMOCTPOCHUHU AJIUTUBHBIMHA METO1aMu ?

78. N3 xakux (QyHKIIMOHAIBHBIX 30H COCTOMT MOJAEP)KKA IeTamu?
79.  Kakue BUIBI TOAEPKUBAIONIUX CTPYKTYP UCIONIB3YIOTCS TIPH
MOCTPOEHUH JIETAJIEH aITUTUBHBIMA METOIaMU?

80.  Kakum o0pa3om ocymiecTBIsIeTCs pa3pe3ka MOJIENIN Ha CII0U

OJIMHAKOBOM TOJIIIMHBI TTPH TIOJITOTOBKE K MOCTPOSHUIO a/ITUTHBHBIMU
MeTOdaMu?

81.  Kakmm 00pa3oMm ocymiecTBIsieTcs y4eT TpeOOBaHUH JIOMYyCKa IPU
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BBIYHCJICHUY KOHTYPOB CEUECHUN MOJENH?

82. Ha yem ocHOBaH anroput™ UACHTU(DUKAIINHA BHEITHUX U
BHYTPEHHHUX KOHTYPOB MOAETH?

83.  Kakue sTamnsl BKIIIOUYAET B ce0s POIeaypa aJanTHBHOU pa3pe3Ku
MOJIETIH Ha CJIOM MTEPEMEHHON TOJIIIUHBI?

84.  Kakum 00pa3oM MpOU3BOAMTCS T'€HEPALUS TPACKTOPUNA ABHKEHHS
MHCTPYMEHTA IPU MCIOJIb30BAaHUU PACTPOBOTO CKAHUPOBAHUS?

85.  Kakum 00pa3om mpou3BOAMTCS TEHEPAIUS TPACKTOPUNA ABIKECHHS
MHCTPYMEHTA IPU MCIOIb30BAaHUU TIEPUMETPHUECKOTO CKAaHUPOBAHUS?
86.  Kakum 00pa3oM MpoOHU3BOAMTCS T€HEPAIUS TPACKTOPUNA ABHKEHHS
MHCTPYMEHTA IPU MCIOJIb30BAaHUN HAIIPABIEHHOTO CKAHUPOBAHUS?

87. B kakux cimydasix UCIIOJIb3YIOTCS 3Ur3aroo0pasHble TPACKTOPUU
MHCTPYMEHTA IPU IIOCTPOCHNUU MOJIeIIeii?

88. B kakux cimydasx HCIIOJIb3YeTCs OCTPOYHOE CKAHUPOBAHHE TIPU
MOCTPOEHUH MOJICIICH?

89.  OcnoBsl aBTOMaTH3a1MK mporecca bI1

90. O06o06menHas cxema onepanuii mpu bI1

91.  Mertoabl H3TOTOBJICHUS TOIYIIPOBOAHUKOBBIX MPE0Opa3OBaTEICH.
92.  Hcnonp30BaHWE aJAUTUBHBIX TEXHOJIOTUI B MAIIMHOCTPOCHUH
93.  MaruuTtHas NpoOBOJMMOCTh MaTepHAJIOB B pOOOTH3MPOBAHHBIX
yCTaHOBKax

94,  deppuTOBBIC MaTEPUAIIBI

95.  IloBepka 3JEKTPOTEXHHUYECKOTO 000PYIOBAHNS, BHIITOJTHEHHOTO

METOJaMHU aJIIUTUBHBIX TEXHOIOT UM

96.  CeleKTHBHOCTb anmapaToB 3aIIUTHI
97.  AnuTHBHBIC TEXHOJIOTHHU B U3TOTOBJICHHUH ILJIAT
npeoOpa3oBareei.

[lepeuenr TeM nns KypCOBOTO MPOEKTUPOBAHUS/BBIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwuie 17.
Tabnuna 17 — Ilepeyers TeM Uit KypcOBOTO POEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM paObOTHI

Ne /i [TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS
j KypCOBOH paboThI
Y4eOHbIM MJIaHOM HE PEYyCMOTPEHO
BOHpOCBI AJi1 MPOBEACHHUA HpOMe)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Tabnuie 18.
Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsi TECTOB

y Kox
Ne n/nt [TpuMepHBIii epedeHb BOPOCOB [Tl TECTOB
WHIMKaTopa
1 Tecr 1. TepmuHOnOrUs [1K-2.3.1

1. BeiOpatb oauH  BepHbli  oTBeT. YrTo Takoe  ObicTpoe
IIPOTOTUNIHPOBaHKE?

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

3. BwiOpath omumH BepHbli oTBeT. Urto Takoe Layer-based Additive
Manufacturing?

4. BeiOpath 0J1H BEpHBII OTBET. YTO Takoe aJTUTUBHbIE TEXHOIOTHUH?
5. BeiOpath oauH BepHBbIi 0TBeT. UTO Takoe mpoToTHUI?

6. BeiOpath oa1H BepHbIi 0TBeT. UTO Takoe MpOTOTUITMPOBAHHE?

7. BwiOpaTh Bce BepHbIE OTBETHL. Kakume acmeKkThl XapakTepU3yIOT
IpOTOTHI?

8. BeiOpath ofiiiH BepHBIi 0TBET. UTO Takoe BUPTyaIbHBIA IPOTOTHUIT?
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9. BriOpath Bce BepHBIC OTBETHI. J{71s1 yero HykHa TexHosorus bI1?
10. BeiOpate Bce BepHbIE OTBETHL. JlJisi 4ero ciykaT HPOTOTHIBI B
IIPOM3BOJICTBEHHOM ITpoliecce?

Tect 2. MeToibl aBTOMATU3AIMU POU3BOJICTBA

1. BeiOpatbe onuH BepHbId oTBeT. [ kakoi TexHosiormu 3D-medaru
XapakTepHa rnojada metayuia?

2. BeiOparbe oguH BepHBIM oTBeT. Kakoe MakcMMalbHOE KOJUYECTBO
MaTepHUaIoB MOXXET OBITh HMCIOJB30BAHO MpPH HCHoNb30BaHuUU Polyjet
TEXHOJIOTHH?

3. BwiOpate oguH BepHBId OTBeT. Kak CKOpOCTh TedaTd BIUSET Ha
KadecTBO neyaTu?

4. BpiOparb onuH BepHbIM oTBeT. Kakoe CBOMCTBO XapakTepHO Ui
mactuka ABS?

5. BoiOpatb oaun BepHbIil oTBeT. Kakoil Marepuan u3 mepedrciIeHHBIX
enie He goctymnel it 3D-nevatu?

6. BeiOpath ofuH BepHBIN 0TBET. Kakoe yrBepxkaeHue BepHOe?

7. BeibpaTh ouH BepHBIi 0TBET. UTO HE00X01MMO, YTOOBI IPOBECTH
CTaTUYECKUI aHaIn3?

8. BeiOpath oauH BepHBbIi 0TBET. Kakue 31eMeHThI 37IeKTPONPUBOIa HE
M3TOTaBIMBAIOT METOJIAMU AU TUBHBIX TEXHOJIOTHIA?

9. BeibpaTh ouH BepHbIil 0TBeT. Kak BEIYUCIUTH TONIIUHY CTEHOK
u3genus, ¢ momompo CAITP?

IK-2. 3.1

Tect 3. [Topsinok aelcTBUM MPU MPOTOTUITUPOBAHUH

1. Bwibpare oaun BepHbiii orBer. Kakyio TtouHocts umeer FDM
TEXHOJIOTHUs?

2. BwiOpate oaumH BepHbId oTBeT. Kakyio TtouHOCTH HMeeT SLS
TEXHOJIOTHUs?

3. BeiOpats oaus BepHbIil oTBeT. Kakyro Tounocts umeer SLA
TEXHOJIOTHUs?

4. BwiOpate onuH BepHBIM OTBeT. Kak MOXHO [enaTh pe3b0OBBIC
OTBEpPCTHSI B JE€TalsX, M3rOTABIMBAEMBIX METOAAMHU aJJAUTHBHBIX
TEXHOJIOTHI1?

5. BwiOpath oguH BepHbI oTBeT. UTO HeoOxomumo caenaTh nepen 3D
nevyaTbio?

6. BoiOpats oauH BepHbI oTBeT. Kakum 00pa3oM MOXKHO YBEIMUYUTH
MPOYHOCTH AeTanu npu 3D neuarn?

7. BbiOpats onuH BepHbIi oTBeT. Kak MOXHO COEIUHUTH 2
HareyaTaHHbIE 1eTanu?

8. BwiOpath onuH BepHBI OTBeT. B yem mpolOiieMa meyaTH KpYTibIxX
neranen?

9. BriOpatb oauH BepHBIN oTBeT. Kakim 00pa3om mpu mpoeKTUPOBAHUU
neTanei cieAyeT yYUThIBaTh TEMIIEPAaTypHOE pacIlIupeHre Marepurana’?
10. BoiObpatb oiuH BepHbIii oTBeT. Kak ynansercs nojgaepxkka uz PVA?

[IK-2. V.1

Tect 4. O60opynoBaHue AJis aAUTUBHBIX TEXHOJIOTHI

1. BoiObpath oauH BepHBI OoTBeT. B kakoM ¢opmate nomkHa OBITH
COXpaHEeHa MOJENb IS IeyaTu?

2. BeiOpate Bce BepHble oTBeThl. Kakue CAIIP wucmonssyroT mis
cosmanus 3D monenen?

3. BoiOparb oaun BepHbIi oTBeT. Kakas Tommmna cioeB nepsoro SLS
npuHTEpa?

4. BpiOpaTh Bce BepHble OTBeThl. M3 uero cocrostn mepBbiii SLS
pUHTEP?

[K-2. V.1
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5. BeiOpath oiuH BepHBIN OTBET. B KakoM Bue mpencTaBieHa oOpaTHas
cBs13b iepBoro SLS npunTepa ocu Z?

6. BoiOpats Bce BepHble oTBeThl. Kakue mpoGieMbl He BO3HUKAIOT MPHU
WCIIOIb30BAaHUU aJTUTUBHBIX TEXHOJIOTHI1?

7. BpiOpaTth Bce BepHble OTBeTHl. Ha Kakue Tpymimbl MOXXHO pa3OuTh
BapUaHTHI IPUMEHEHUS OBICTPOTO MPOSKTUPOBAHUS?

8. Be1Opath ouH BepHBIi 0TBET. UTO Takoe CTYIeHYaTOCTh?

9. BeiOparh onuH BepHBIM oTBeT. Kakas camas ObIcTpas TEXHOJIOTHS
reyatu?

10. BoiOpatb oquH BepHbIi oTBeT. Kakas camas MensieHHas TEXHOJIOTHS
reyaTu?

Tect 5. Ouncrtka u 3amuTa U3l [K-2. V.2
1. BeiOpaTh onun BepHbIi oTBeT. Uem pactBopsiercs ABS?

2. BbiOpats oauH BepHbli oTBeT. Ilon Bo3aelicTBUEM 4ero ¢ JeTaiu
yaansitores (OoTonoIuMepHbIe CMOJIBI?

3. BeiOpats oaun BepHblil oTBeT. Yem pactBopsiercst PLA?

4. BeiOpaTh onuH BepHbIH oTBET. Uem pactBopsiercs PETG?

5. Beibpath oquH BepHblil oTBeT. Kak ynansercsa PVA ¢ neranu?

6. BeiOpath oauH BepHbiil oTBeT. Kakue ects mMeToabl mocToOpabOTKU
u3nenuin?

7. BeibpaTh oquH BepHbIil oTBeT. Kakoe yTBepkaeHue BepHO?

8. BeiOpatb oauH BepHbli oTBeT. Kak TecTHpoBaTh KOpILyC
ABTOMAaTUYECKOIO BBIKJIFOYATEIIS, MIPOU3BEICHHOT O METOA0M
a1 IUTUBHBIX TEXHOJIOTU?

9. BoiOpate onuH BepHBIA OTBET. UTO HEOOXOAMMO Ui yAaIeHUS
u3zenus co crona?

10. BriOpate onuH BepHbIN 0TBeT. Kakoe yTBepkieHne HEBEPHO?

Tect 6. AIIUTUBHBIE YCTAaHOBKHU [IK-2. B.1
1. BoibpaTh onuH BepHBIN 0TBET. B kakoMm opmare skcrioptupyercs 3D
MOJIE€Nb JUISl JANbHEWIIEro M3rOTOBJIEHUS METOAAMM  aJIUTUBHBIX
TEXHOJIOTHi1?

2. BoiOpate onuH BepHblii oTBeT. Kakoe mporpammbHoe oOecnedeHue
UCHONIB3yeTCsl Il mpoekTupoBaHus 3D  Moxmenw, ¢ uenpo  ee
JaJIbHENIIEr0 U3rOTOBJIEHUSI METOJaMH aITUTUBHBIX TEXHOJIOTUI?

3. BoiOpatbs oauH BepHbIM 0oTBeT. Kak Henb3s M3rOTOBUTH H3JENIUE C
HaBHCAIOIIUMU AJIEMEHTaMH HcToib3yto FDM TexHomoruio?

4. BwiOpath onuH BepHbIi oTBeT. Kak paccuutaTh HeoOXxoanmoe
3allOIHEHWE W3JeNMsl, W3rOTaBIMBAEMOIO METOJAMHU  aJJIMTUBHBIX
TEXHOJIOTHi1?

5. BoiGpath oquH BepHbIil oTBeT. Kakue nmpeumyiiecTBa U3roTOBICHUS
IIOJINMEPHBIX MarHUToB SLS TeXHONOrMeW B MaIMHOCTPOEHUU?

6. BeiOpate omuH  BepHbIi  oTBeT. Hegocratku — w3menus,
nsrorasiausaemoro FDM TtexHonorueii:

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

8. BeiOpate omun BepHbI oTBeT. Kak mpoucxomut medarh SLS
TEXHOJIOTHEH?

9. BeiOpatb onuH BepHbIi oTBeT. Kakue maTtepuanbsl He MPUMEHSIOTCS B
aJIUTUBHBIX TEXHOJOTUSIX?

10. BriOpate onuH BepHbli oTBeT. Kakue mnpaBuia 3SKcCILTyaTalluu
KUAKUX (HOTOMOIMMEPOB?

Tectr 7. MWsrotoBnenme 00BeKTOB pobororexHnkn Metomamu | [1K-2. B.1
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aJIUTUBHBIX TEXHOJIOTHI

1. BeiOpath 0J1uH BepHBIN OTBET. 3aueM MPOBOAUTH CTATUYCCKHUIA aHAIIN3
n3nenua?

2. BpiOpaTh oauMH BepHBIH OTBET. UTO HEOOXOAMMO CAENaTh Iepen
BBeleHHMEM B 3kcmutyatauuto PTC ¢ sneMeHTaMu, WM3rOTOBJICHHBIMU
aJIUTUBHBIMU TEXHOJIOTUSIMU?

3. BoeiOparbe onuH BepHBIH OTBEeT. KTO mMpUHUMAET B AKCILTyaTarHio
MeXaTpoHHOEe 000opyaoBaHue?

4. BeiOpaTh oauH BepHbI oTBeT. Kakue TpeOoBaHME MPEIbABISIOTCA K
OpUBOAaM  POOOTOB,  M3rOTOBJIEHHBIX  METOAAMU  AJIUTHBHBIX
TEXHOJIOTUI?

5. BeiOpatre onun BepHblii oTBeT. Kakume nedexTsl o0pa3yroTcs mpu
MOBBIIICHUU TEMIIepaTypbl Marepuana BO BpeMs CHEKAHHMS IMOPOLIKA
MeTosoM SLS?

[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JdTanbl (OPMUPOBAHUS KOMIETEHIIMM, coaepxarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUIsi 00y4aroUXCsl 10 OCBOCHUIO IUCIUIIIUHBI

Lenbto npenonaBanus SBISIETCA NOJyYEHUE 00yYarOIIUMUCA HEOOXOAUMBIX 3HAHUN JJIs
OPUMEHEHHS aJJIUTUBHBIX TEXHOJOTMH B NPOPECCHOHATBHON AEATENbHOCTH, 3HAKOMCTBO C
paznuuHbIMH  MeTogamMu 3D meuaTH, MCHONB3yeMbIMH MaTepualaMM M MOATOTOBKOM
YIPaBIAIONMX OporpaMMm Ui ocymectBieHuss 3D meuatm B poOoToTexHHKe. 3ajauamu
JUCLUIUIMHBL  ABJIsI€TCS (OpMUPOBaHHE Yy OOydYarolUXCsl MOHUMAaHHUS TPUHIUIOB pPabOThI
000pyI0BaHUs, MPUMEHSEMBIX B aJJINTUBHBIX TEXHOJOTUSAX, (OpPMHUpOBaHME KOMIIETEHIIUH,
MO3BOJIAIONIEH MPOU3BOAUTH pacdeT U NPOEKTUPOBAHHE OOBEKTOB POOOTOTEXHUKH C
UCIOJIb30BAHUEM HOBBIX TPOM3BOJCTBEHHBIX TEXHOJOIMH, (OPMUPOBAHHE KOMIIETEHIIUH,
MO3BOJIAIONIEH IPUMEHSTH Pa3Hble TUIIbI aJIMTUBHBIX TEXHOJOTHI, MaTepHabl U IPOrPaMMHOE
oOecrieyeHne JJIsl UCHOJIb30BAHUS aIMTUBHBIX TEXHOJIOTUH, (GOpMHUpPOBaHUE Y OOyYarOUINXCS
CIOCOOHOCTH OCYIIECTBICHUSI TEXHUKO-I)KOHOMHUYECKOTO0 00OCHOBAHHUS IIPOEKTOB.

11.1. MeTtoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuania.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIOKEeHHE ydeOHoro marepuana. HasHaueHne COBpEMEHHOHM JIEKIIMU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpMAIMIO 10 TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HayuyHOM MbIciu. B yueOHOM mporecce JIEKIUs BBIOIHSAET METO/I0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0ylacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYAIOUTMMUCS JIEKIIMOHHOTO MaTepuara;
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— TIOJIy4YEHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

— pa3BuTHE NPO(PECCHOHANBLHO-IEIOBBIX  KAdecTB, JIIOOBU K  TOpEeaIMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOsBIJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailline Tofbl;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JleKMOHHBI MaTepuad MOXET CONPOBOXKAATHCS JIEMOHCTpaluMed ClaiJoB U
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATUK I10 IUCHUIUIUHE.

CrpyKTypa npeiocTaBieHusl JEKIHOHHOIO MaTepuaa:

— BBenenue B alTUTUBHBIC TEXHOJIOTHH;

— OCHOBBI aIJIUTUBHBIX TEXHOJIOTUH;

— llpumeHeHue aiTUTUBHBIX TEXHOJIOTUN B POOOTOTEXHUKE;

— Ilocrobpabotka o0bexkToB PTC u MexaTpoHUKH, MOCIE H3TOTOBJICHUS METOJaMU
aJIMTUBHBIX TEXHOJIOTHH.

11.2. Metoauueckue yka3aHusi A7 OOydYaroOlUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

B xozpe BbInoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromuics JOJDKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHON XapaKTEpPUCTHKONW 0O0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoeinonHenue nabopaToOpHbIX pabOT 00ydaroIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOW JUCIUIUINHBI;

— 3aKpeIUIeHHe, pPa3BUTHE W JETAIM3alUs TEOPETHUYECKMX 3HAHWH, TOJTYYEHHBIX Ha
JCKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH 110 U3y4aeMON AUCLUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00OpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajianue u TpeOOBaHUs K MPOBEACHUIO Ja00OPATOPHBIX PadoT

Crynentsl pa3OuBarOTCsi Ha moAarpymmbl, o 3-4 dyenmoBeka. Ilepen mpoBeneHueM
nmabopaTopHON pabOTHl O0yUYaAOIIEMCsI CJIETyeT BHUMATEIBHO 03HAKOMHUTHCSI C METOIUIECKUMHU
YKa3aHUSIMHU 110 €€ BBIMIOJIHEHHI0. B COOTBETCTBUMU C 3aJaHWeM OOydYaroluecs TOJKHBI
IIOATOTOBUTH HCO6XO}II/IMBIG JAaHHBIC, TOJY4YUTHb OT MNpPEmoAgaBaTcCiid JOMYCK K BBIIIOJIHCHUIO
nabopaTopHOl PabOTHI, BBHIMOIHUTH YKAa3aHHYIO IOCIEI0BATEbHOCTh JCUCTBHMA, IMOITYYHUTh
TpeOyemble pe3yabTaThl, OOPMHUTH U 3aLUTUTH OTUET MO JabopaTopHOil paboTe.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM paboTe
Otuer o mnabopaTopHOW paboTe [ODKEH BKIIOYATh B Ce0S: TUTYIBHBIM JIHCT,
(GOpMYIMPOBKY 3aTaHUs, TEOPETUYCCKHE IOJIOKEHUS, WCIOIb3yeMble IPU BBITOJHEHUH
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n1abopaTopHOil paboThI, ONMKCaHKUE MPOIecca BHITOTHEHHS J1a00paTOpHO pabOThI, TOTYYEHHBIE
PE3YJIBTAaThl ¥ BHIBOMBI.

TpeboBanus k ohopMIIEHUIO OTYETA O JJAbOpaTOpHOU paboTe

[To xaxmoit abopaTopHOU pabOTE BBHIMOITHICTCS OTACIBHBIM OTYeT. TUTYIHHBIA JHCT
obopmiieTcss B COOTBETCTBUH ¢ IabsoHOM (oOpasmom) mnpuBeAcHHbIM Ha caiite ['VAII
(www.guap.ru) B pasaene «CeKTop HOPMaTUBHOUN TOKyMEHTalUn». TeKCTOBBIC U TpaduIecKue
Marepuanbl oGOpPMIISIFOTCS B COOTBETCTBUU ¢ jAecTByrommumMu ['OCTamu u TpebGoBaHUSAMU,
npuBeeHHbIMU  Ha cailte [T'YAIl (www.guap.ru) B paszgene «CekTop HOpPMAaTUBHOM
JOKYMEHTAIUN.

11.3. Meroauueckue ykazaHus JUIsi OOyYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPENojiaBaTelisi, HO 0e3 ero HernocpeCTBEHHOTO
YUYaCTHS.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (GhopMHUpYyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
U HaBBIKM B YCBOGHHWH W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHUH, 00ECIEYMBACT BBICOKUMN
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOydYCHHsI, IIOMOTACT IOJYYUTh HABBIKH TTOBBINICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 10 TUCIUILTUHE;

11.4. Metoauueckre yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsl, OCYLIECTBISIEMOI0 B TEUEHUE CEeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUINHBI.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOYHON aTTeCTalMd OCYLIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxkennit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
OpoMeXXyTouHOW artrectauuu cTyfaeHToB ['YAII, oOywaromuxcs MO NporpaMmbl BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4eOHOW paboThl
ctyneHtoB B 'Y AIy.

[IpoBeneHne TEKymero KOHTPOJISI YCIEBAEMOCTH OCYLIECTBISETCS C IOMOUIBIO TECTOB,
npuBeJeHHbIX B Tabmuie 18. OneHnBaHue TEKYIIEro KOHTPOJIS YCIEeBA€MOCTH OLIEHUBAETCS 110
cucteme 3auet/ He 3aueT. [1o0KuTenbHbIA pe3yabTaT TEKYIIEro KOHTPOJISI YCIIEeBAeMOCTH J1aeT
CTYAEHTY JONOJHUTEIbHBIN OaJl1 MPH MPOBEACHUHU MPOMEXYTOUHOM aTTeCTalllu.

11.5. Metoauueckue yka3zaHus Al 00y4arolIuxcs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTecTaluu

[IpomexyTouHas  aTTectanus  oOydaroluxcs — MpeAycMaTpuUBaeT  OIICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOy4eHHS 1O AuciuiuinHe. OHa BKITIOYAET B
ceost:

— muddepeHIMpoBaHHBIA 3a4eT — 23TO (opMa OIEHKH 3HAHWH, TIOTy4YEeHHBIX
00ydJaronuMcs Mpy U3YYCHUH JUCIUIUIMHBI, TIPU BBITTOJHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HUCCIIEIOBATENHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIHHOY, «HEYI0BIETBOPUTEIHLHO.

Cucrema OLEHOK IpPH MPOBEACHUU MNPOMEKYTOUHOM aTTeCTallUd OCYIIECTBISETCS B
coOTBeTCTBUU C TpeboBanmsmu [lomoxkernit «O TeKkymeM KOHTPOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arTectanuu CcTyAeHToB ['YAII, oOy4arommuxcss MO MporpamMMbl BBICHIETO
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oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIIGHKM KadecTBa Y4eOHOW paboThI
ctyaeHToB B 'Y AID».

[IpomexxyTouHasi aTTecTalysl OLIEHUBACTCA IO pe3yibTaTaM TEKYIIEro KOHTPOJIS
yCIIeBAaeMOCTU. DK3aMEH MPOBOIUTCS B YCTHOW ¢opme Mo Ouiietam, NpPEICTaBICHHBIM B
tabmuue 15. B cioydae, ecnu CTyIEHT MO YBAKUTEIBHON NMPUYMHE HE BBIMNOJHUI TPeOOBaHUS
TEKYIIEro KOHTPOJS, €My MPEIOCTaBIsSeTCS BO3MOXXHOCTh CHaTh 3aJ0JDKEHHOCTH IO
nponyieHHbIM TeMaM. dopMa npoBeaeHUS TPOMEKYTOUHOM aTTeCTAI[H — IMChMEHHAS.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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