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AHHOTaUs

JucuumnuHa «AJIUTUBHOE IMPOU3BOJICTBO» BXOAMUT B OOPa30BATENbHYIO MpPOrpaMmy
BBICIIETO OOpa3oBaHUs — IMporpammy OakanaBpuaTta mo HampasieHuto noaroroBku 13.03.02
«ONeKTpOodHEepPreTuKa U JJIEKTPOTeXHUKa» HampasieHHocTH «l{udpoBas sHepreTuxay.
Juctummaa peanu3yercs kadempoid «No32y.

JucuumninuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETSHIIHIA:

[1IK-4 «ApnuTuBHOE IPOU3BOJICTBOY»

CopepxaHue ITUCHUIUIMHBI OXBAaThIBA€T KPYI' BOIMPOCOB, CBS3aHHBIX C OCHOBAaMHU
MPOCKTUPOBAHUS 3JICKTPOTEXHUUYECKOW M DIIEKTPOMEXaHUYECKON MPOJYKUUU C MPUMEHEHUEM
CPEICTB aBTOMAaTH3allMU IMPOEKTUPOBAHMS U JAIbHEUIIMM MPOU3BOJCTBOM C HPUMEHEHUEM
aJJIUTUBHBIX TEXHOJIOTHI. PaccmaTpuBaloTcs NpUMEHsIEMbIE B AJIEKTPOIHEPIETUKE MaTEpHAIbl U
METO/Ibl TOCTOOPAOOTKH H3IEITHIA.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro Impoliecca: JEeKIIH, J1adopaTopHble paboThl, caMOCTOsITeNbHAs padoTa 00y4aroIIerocs.

[Iporpammoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAMCIUIUIMHBI COCTaBIsET 4 3a4eTHBIX enuHulbl, 144
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS IO JUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[enpro mpenoaBaHus SABISICTCS MOMydYeHUE 00YYAIOIIMMHUCS HEOOXOIUMBIX 3HAHUN JJIst
NPUMECHCHUS aJTATUBHBIX TEXHOJIOTHH B MPOPECCHOHAIBHON JEATEIBHOCTH, 3HAKOMCTBO C
paznuuHbiME  MeTofamu 3D mewyatw, WCIONB3yeMBIMH MaTepUalaMH ¥ TOJTOTOBKOM
YIPABJISAIONUX IPOTrPaMM JUIs OCyIiecTBIIeHUs 3D meyaTu B 3JCKTPOIHEPIETHKE.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHOIN MpOrpaMMBbl BBICIIIET0 00pa3oBaHus (janee —
OII BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUCHHUS 10 JUCIHUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIONUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Konn
Kareropus (rpynna) Kon u HauMeHOBaHWE UHIMKATOPA JOCTUKEHUS
HauMEHOBaHHE
KOMIIETEHIIUHA KOMIIETEHIIUHA
KOMIIETEHIIUUA

[1IK-4. /1.1 BeiOupaet 060pyI0BaHKe aJAUTUBHOTO
MIPOU3BOJICTBA U MCXOIHBIC MAaTEePUAIIbI JJIs
U3TOTOBJICHHS 00BEKTOB MPOo(dhecCHOHATBEHOM
JIeATETLHOCTH U3 KOMITO3UIIMOHHBIX MaTepUaIoB
aJJIMTUBHBIMH METO/IaMU

[1K-4. /1.2 aHanu3upyeT NCTOUHUKU SHEPTUU U
buznueckue BICHHUS, IPOUCXOIAIINE B XO/I€
M3TOTOBIICHHSI 0OBEKTOB MPOHECCHOHATLHON
[Tpodeccuonansupie | [IK-4 AgnutuBHOE | IEATEIHHOCTH M3 KOMIIO3UIIMOHHBIX MAaTEpUAJIOB
KOMITETCHIINH MIPOU3BOICTBO aJITUTUBHBIMU METO/IaMH

I1K-4. JI.3 BBINOJIHSET pacyeThl U
IIPOEKTUPOBaHHE 0OBEKTOB MPO(ECCUOHATIBLHON
JIeATETbHOCTH, U3TrOTABIMBAEMBIX METOIAMHU
aJTUTUBHBIX TEXHOJIOTH, C UCIIOIH30BaHUEM
CHUCTEM aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS.
[1K-4. JI.4 BEIOJIHSET CTATUYECKHI aHAIU3
MOJIEJIN U3/1eIns, TPOU3BOAUMOr0 METOJaMHU
aJJIMTUBHBIX TEXHOJIOTHA.

2. Mecro nuctutuiiHbEL B cTpykType OI1

JucuunimHa MoXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHHUH CIEAYIOIUX JUCUUTUIAH:

— «UMHxeHepHas U KOMIbIOTEpHAS rpaduxay;

— «MHpopMaIMOHHBIE TEXHOTIOTHI,

— «MarepuasnoBeneHue»,

— «TeopeTnueckue OCHOBBI AIEKTPOTEXHUKN,

— «lIpoMbllIEHHAS SJIEKTPOHUKA.

3HaHUs, TMOJYyYEHHbIE NpPU M3YyYEHWHM Marepuana JaHHOM AMCHMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BATHCS TPU U3YUEHUH IPYTUX TUCIUIIINH:

— «lIpou3BoaCTBEHHAs MPEIAUILUIOMHAS IPAKTUKAY,

— «lloaroroBka K mTpolleaype 3allUThl W 3alUTa BBIMYCKHOW KBaTM(UKAITMOHHON
paboTHI».




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne9
1 2 3
Oobwan mpyooemKkocmsp oucyunaIuHwl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 17 17
AyoumopHhuie 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 74 74
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

£

IIpumeuanue: xkaHaumaTCKUil SK3aMeH

4. CopepxaHue JUCIUTIIUHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Pasgennl, TEMBI TUCIIUTUIMHEI Hexumm | 113 (C3) P KII CPC
ACTEL, et (dac) (dac) (uac) (dac) (gac)
Cemectp 9
Pasnen 1. BBegenue B aqIuTUBHbBIE TEXHOJIOTHA
Tewma 1.1. OOmivie TepMUHBL, KIacCH(pHUKAIHAS
aIAUTUBHBIX TEXHOJIOTHH.
Tema 1.2. OCHOBBI aBTOMATH3aAIIUN TTPOIIECCOB. 4 15

Tema 1.3. O000mIeHHAs cXeMa oTepalyii Mpu
MPOTOTHITUPOBAHUU.

Tema 1.4. Cneunduka paboThl Ha pa3HBIX
YCTPONCTBAX aJIMTHUBHBIX TEXHOJIOTHII.

Pasnen 2. OCHOBBI aTUTUBHBIX TEXHOJOTUIA

Tema 2.1. ®oTonoauMepHU3aIMOHHBIE MATEPHUATTBL.
Jlazepnas crepeonuTorpadusi.

Tema 2.2. JIyueBble CUCTEMBI TPOTOTUITHPOBAHUS.
MeTo/16I TPOTOTUITMPOBAHUS Ha MOPOIIKOBOW OCHOBE.
Tema 2.3. TpeGoBaHus K IPUMEHAEMBIM MaTepHaiaM 6 4 25
B QJIEKTPOIHEPTETUKE, TPUMEHAEMBIX AJIS
W3rOTOBJIEHUSI KOMIIOHEHTOB aNlapaToB 3alllUThl U
npeobpazoBaTesnei.

Tema 2.4. DTamsl TEXHOJIOTUIECKOTO IIpoIiecca
W3TOTOBJIEHUS] MHTETPAIbHBIX MUKPOCXEM.




Paznen 3. [IpuMeHeHHe afAUTUBHBIX TEXHOJIOTHI B
3IEKTPOIHEPTETUKE

Tema 3.1. Bei6op MaTepranoB, KOHCTPYUPOBAHUE U
JW3aiiH.

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

Tewma 3.3. IlpuMeHeHre MPOTOTUIIUPOBAHUS B
MAIIMHOCTPOCHUH U ICKTPOIHEPTETHKE.

Tema 3.4. AHann3 ¥ IIaHUPOBAHUE, TIPOU3BOJICTBO
OCHACTKH B ITPOMBIIIUICHHOCTH.

Paznen 4. [TocTtoOpaboTka u3nenui, mocie
M3TOTOBJICHHS METOAAMH aITUTUBHBIX TEXHOJIOTHIA.
Tema 4.1. ITocTrobpaboTKa dIEKTPOTEXHUICCKHUX ) 9

. . 14
W3IETNI ociIe TPUMEHEHUS aTUTUBHBIX TEXHOJIOTHA.
Tema 4.2. TeXHOIOTUH OYUCTKU M 3aLIUTHI U3ACIHS IS
JlaJbHEHIIEeH SKCILTyaTallkH.
HUroro B cemectpe: 17 17 74
Utoro 17 0 17 0 74

[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 3aHSATHII.
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 BBeneHue 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, (OTOMOTUMEPHU3ANMOHHBIE MaTepHanbl, Jia3epHas
cTepeonuTorpadusi, JIyueBble CUCTEMbl MPOTOTHITUPOBAHUS, METOABI MPOTOTHIIMPOBAHUS HA
MOPOLIKOBOM OCHOBE, TPeOOBaHHS K NPUMEHSEMBIM MaTepuajaM B 3JEKTPOIHEPreTHKE,
MPUMEHSIEMBIX JJIS1 W3TOTOBJIECHHUS KOMIIOHEHTOB allllapaToB 3alllUThl M IpeoOpa3oBaTese,
3Talbl TEXHOJOTHYECKOT0 IPOLECCa U3rOTOBJIEHUSI MHTETPAJIbHBIX MUKPOCXEM.

3 [IpumeHenne aAUTHUBHBIX TEXHOJOTHH B  3JIEKTPOIHEPreTHKE, BHIOOp MaTepHasoB,
KOHCTPYMpPOBAaHME U AM3aiiH, moAroroBka 3D Moxaeneil, MOATOTOBKA YHPABISIOMUX MPOTrPaMM,
[IPUMEHEHUE NPOTOTHIIMPOBAHUS B MALIMHOCTPOCHMHM U AJIEKTPOIHEPrE€TUKE, aHAIU3 U
IIJIAHUPOBAHKE, ITPOU3BOICTBO OCHACTKU B IPOMBIIIJIEHHOCTH.

4 [loctobpaboTka wu3menuii, mOCIE W3TOTOBICHHUA METOAaMH JIUTHUBHBIX TEXHOJOTHH,
MOCcTOOpaboTKa ANMEKTPOTEXHUUYECKUX HM3AETHI T0Ce MPUMEHEHHS aJIUTHBHBIX TEXHOJIOTHA,
TEXHOJIOTHH OYUCTKHU M 3aIUTHI W3S IS JaTbHEUIIEH SKCIUTyaTallru.

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

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATHUSA 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 IPUBEACHBI B Ta0IHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux

No HauMeHOBaHHE 1aGopaTopHBbIX paGoT Tpynoemkoctb, | mpaktudeckou | Ne pasnena

n/n (uac) IIOATOTOBKH, | JUCLMILIMHBI
(dac)
Cemectp 9

1 KaymmbpoBka anguTHBHON YCTaHOBKH 4 4 2

2 [Teuatr Ha FDM nipunTepe 4 4 3

3 ITewats Ha LCD npunTepe 2 2 4

4 3D ckanupoBaHHe U3IETUSL 3 3 4

5 PeBepcuBHBIN HHXKMHUPUHT 4 4 4

Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI

Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

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

. Bcero, | Cemectp 9,
Bun camocrositensHOl paboThl
qac qac
1 2 3

W3ydeHue TeopeTHuecKOro MaTepuanina

34 34
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO 20 20
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
IToaroroBka K MpoMeXyTOYHOU

20 20
atrectauuu (ITA)

Bcero: 74 74

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroImuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHON padOThl 00yJaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeUaTHBIX U DJEKTPOHHBIX y4eOHBIX M3IaHUI MMPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

MIudp/
URL agpec

bubnuorpapuyeckas ccpuika

KommuecTso 3k3eMIuIsipoB B
oubnmiorexe
(KpoMe JIEKTPOHHBIX SK3EMILISIPOB)

nmkosckuii M1.B. OCHOBEI aiIUTUBHEIX
TEXHOJIOTHI BBICOKOTO pa3pemieHus. 13-Bo
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IMurep, CIIO, 2018, 348 c.

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

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 Tadsmie 9.

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

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

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

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUILIIHHE.
[Tepeuenp nUCTONIB3yeMOTr0 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 Mpollecca Mo JUCIUILTHHE

[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
CoctaB MaTepuHaTbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW JUIsI  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, 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
MynsTuMeanitHas TEKIMOHHAS Ay AUTOPHUS 31-04

8




3 | CneumnanusupoBanHas 1adoparopus «HoBbIx 417
MMPONU3BOJACTBCHHBIX TEXHOJIIOTHI)

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CocraB OIIEHOYHBIX CPEACTB IS IPOBEICHHS NPOMEXKYTOUYHOH aTTeCTaluu
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl POBEJCHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

OK3aMeH Crucok BONpPOCOB K dK3aMEHY;
IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YalONIUMUCS TMPUMEHSETCS S-0aTbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBeeHa B Tadumie 14. B TeueHne cemMecTpa MOXKET HCIOIB30BAThCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBl ~ YHUBEpCUTETa,  IpaBHia
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJLHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepucrvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayuipHad mIKama paKTep (bopvmp

— oOyuaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKECHHS C MPAKTHYCCKON
JIESITCIIBHOCTBIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
<(Ga4YTCHO»

— 00y4YaroIuiicss TBEPIO YCBOWJI MPOrPAMMHBIA MaTepuall, TPaMOTHO
M, TO CYIIECTBY, H3JIaraeT ero, OMHUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

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

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM CTelUaaIn3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIN MaTepual,
[0 CYIIECTBY, M3JaraeT €ro, Onupasch Ha 3HAHUS TOJIbKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— MCTIBITBIBACT 3aTPyJHEHHs] B TNPAKTHUECKOM NPUMEHEHHWH 3HAHUHN
HaIpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIe€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss HE YCBOWJI 3HAYUTEIHHOW 4YacTH MPOTPaMMHOTO
MaTrepuana;

— JIOMYCKAeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH poOIeM B KOHKPETHOM HalpaBlIeHUH;

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHIS,

— He (JOpMYJIHPYET BHIBOJAOB M 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»




10.3. TunoBble KOHTPOJILHEIC 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bompocsr 1yist sk3amMeHa npeacTaBieHsl B Tadbmuie 15.

Ta6muma 15 — Borpocs! i1 9k3aMeHa

Ne Kon
IlepedyeHs BOIPOCOB ISl IK3aMeEHa
/o WHIUKAaTOpa
1 1. beicTpoe npoToTHNIMpOBaHKE [K-4. 1.1
2. AJIMTUBHbBIE TEXHOJIOTUN
3. [TporoTunupoBanue
4. XapakTepUCTUKH MTPOTOTHUIIA
5. [laru 66ICTPOr0 TPOTOTHUITMPOBAHUS
6. TouHOCTH BOCIIPOU3BEICHUS
1. SLA meton
8. FDM wmeron
9. SLS meton
10. TpexmepHoe moaenupoBanue cpeacrsamu CAITP
11. KonBeprauus u nepegaya JaHHbIX
12.  TIpoBepka u mMOArOTOBKA K paboTe
13. [TocnoitHOE OCTpOEHUE U3AETUS
14. VY naneHue noaaepikeK U mocroopadboTka
15. CryneHyaTocThb
16.  ®opmar STL
17. Ynpasistomme KOMaH bl
18. OpueHTanus u3aenus
19.  TloaupepkuBaromme CTPYKTYpBI
20. Bubl pemeTox 3anojHeHus
21.  ®oTomnoiMMepU3aMOHHBIC MaTEPHAIIBI
22.  MexaHU3MBbI U CKOPOCTHU PeaKIUii MOIUMEPHU3AIIH
23.  Jlazepnas crepeonuTorpadus
24.  Mertoabl CKaHUPOBAHUSA MIPH JA3€PHOM cTepeonuTorpaduu
25.  Ilpormecc M3roTOBICHHUS HHTETPATHHBIX MUKPOCXEM
2 | 26. TpeGoBaHus Kk MaTepuajgaM B SHEPIeTHUKE IK-4. ]1.2
27.  HsroroBieHHE MPOTOTHUIIOB C UCIIOIH30BAHUEM HECKOJIBKHX
MaTepHaloB
28.  OumcTka ¥ 3amuTa U3Ienui
29.  IIpouecc skCcTpy3uu
30.  OObBemHBIN pacxoa U CKOPOCTH MEYaTH
31. Kpucrannuzanus u oxynaxiaeHue
32.  UlupuHa TUHWIA ¥ TIPOYHOCTH IEPHUMETPOB
33.  Marepuansl A5 3KCTPY3UU
34.  Ocuacrtka st FDM newarn
35.  IIpomonbHas u nomnepeyHasi IPOYHOCTb
36.  KomOWHT 1 OTKAaTBI
37.  IleyaTh ¢ HECKOJIBKUMH IKCTPYAECPAMU
38.  Cosznanue TUTHEBBIX (PopM
39.  Mertoabl OBICTPOTO MPOTOTUITUPOBAHMS HA MIOPOIIKOBOW OCHOBE
40.  Buasl mopomnikos
41.  MakpOKHMHETHKA CIIEKaHUs
42.  TeepmodasHoe criekaHue
43.  KuaxodasHoe criekaHue
44,  XuUMUYECKOE CTICKaHHE
45.  DneKTpOHHO-JIy4yeBOE IUIaBJICHUE
46. KuHemaTmKa TBM)KEHUS TOJIOBHI
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47.  CyOcTpaKkTHBHBIC TEXHOJIOTHH OBICTPOTO MPOTOTUITHPOBAHUS

48.  KoucrtpyupoBaHue U AU3alH

49.  CepuitHO€ TPOU3BOJCTBO MOJIEJICH MPU MOMOIIM aAAUTUBHBIX
TEXHOJIOTUH

50.  Cucrema ynpasienus 3D neuaTsio

51.  HarpeBaTenbHbI€ 371EMEHTHI [K-4. ]1.3
52.  Dxkcrpynepsl Bouden u Direct

53.  Hotend u Coldend

54.  KammubpoBka 000pymoBaHHS

55.  Linear advance

56.  IloBbllieHHEe KayecTBa MeYaTH

S57.  AnIuTUBHBIE TEXHOJIOTMH B SHEPIETHKE

58.  MocThl U HaBUCAHUS

59.  Jledekrtsl meuatn

60.  Xwumudeckue crocoObl 00pabOTKH

61.  Mexanuueckue crocoos 00paboTKu

62.  3aBUCHMOCTbH TOJIIUHBI CJIOS U CTEHKH OT COILIa

63.  Hcmonp3oBanue OamieH

64.  Pexum pasriakuBaHUS

65.  G-xop s crapra rnevyatu

66. G-xox U1t OKOHYAHUS [IeYaTh

67. I[IN/J-perymnstop Temreparypsl

68.  OcnoBHuble TpeboBanus k CAD-MoaensM, HCIOIb3YEMbIX IS
aJTUTHBHOTO MTPOM3BO/ICTBA

69.  TsepaorenbHas KOHCTPYKTHBHAsI T€OMETPHS?

70.  KontypHoe nmpeacrapieHue?

71. B ueMm 3akmrouaroTcs TOCTOMHCTBA U HepocTaTku popmara ASCII?
72.  Kakum 00pa3oM OCYIIECTBISETCS IKCIIOPT T€OMETPHIECKUX
mozaeneit B popmar STL B coBpemennsix CAD-cuctemax?

73. B dewm 3akimovaercs npoGiieMa H30bITOYHOCTH JTaHHBIX MTPH
ucnonb3oBanuu STL nnrtepdeiica?

74.  Kakue Tononoruyeckue npodieMbsl MOT'yT HaOIH0JaThCsl IPU
UCIOJIb30BAHNU I€OMETPUYECKUX Moaeneil B popmare STL?

75.  Kakue reomerpuyeckue npoodieMbl MOT'YT UMETh MECTO MPH
HCIOJIb30BAHUHU I€OMETpUYECKUX Mozeneil B ¢opmare STL?

76.  Kakue OCHOBHBIE XapaKTEPUCTHKHU ONpeAeNsoT opueHTanmto neramu | [1K-4. J1.4
IIPU €€ MOCTPOEHUH AJIUTUBHBIMU METOIaMH?

77.  Kakue (pyHKIMU BBINOJHAET NOAJEPIKKA JETANU IPU €€ IOCTPOSHUHN
aJTUTUBHBIMHM MeTOZaMu?

78. N3 xakux (pyHKIIMOHATBHBIX 30H COCTOUT MOJJEPKKA IeTaau?
79.  Kakue BuAbI NOAJEPKHUBAIOIUX CTPYKTYP UCHOIB3YIOTCS IPU
MOCTPOSHHH AeTaNel aJlJTATUBHBIMUA METOaMu?

80.  Kakum o0Opa3oM ocymiecTBIseTCs pa3pe3ka MOJIENN Ha CI0U

OJIMHAKOBOM TOJIIIMHBI TTPH TIOJITOTOBKE K MMOCTPOSHUIO a/ITUTHBHBIMU
MeTOdaMU?

81.  Kakum 00pa3oMm ocymiecTBIsIETCS y4eT TPeOOBaHUH JOMYCKa PU
BBIUUCIIEHUH KOHTYPOB CEUEHHI MoJienn?

82.  Ha uem oCHOBaH aNTrOpUTM HICHTU()UKAIIUN BHEITHUX W BHYTPEHHUX
KOHTYpPOB MoAenun?

83.  Kakue atamsl BKIIIOYaeT B ce0s Mporeaypa aIanTHBHON pa3pe3kn
MO/IEJIN Ha CJIOU MEePEMEHHON TOIIIUHBI?

84.  Kakum 00pa3oM MpoM3BOAMTCS T€HEPAIS TPACKTOPUH JBIIKEHHSI
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MHCTPYMEHTA IPU MCHOJIb30BaHUU PACTPOBOTO CKAHUPOBAHUS?

85.  Kakum 00pa3oM MpoU3BOAUTCS T'€HEPALUS TPACKTOPUNA ABHIKEHHS
MHCTPYMEHTA IPU MCIOIb30BAaHUU TIEPUMETPHUECKOTO CKAaHUPOBAHUS?
86.  Kakum 00pa3oM MpoOU3BOAMTCS T'€HEPAUS TPACKTOPUNA ABHKEHHS
MHCTPYMEHTA IIPU HCIIOJIb30BaHUN HAIIPABICHHOTO CKAHUPOBAHUS?

87. B kakux cimydasix UCIIOJIb3YIOTCS 3Ur3aroo0pa3Hble TPACKTOPUU
MHCTPYMEHTA IPU IIOCTPOCHUHU MOJIeIeii?

88. B kakux cimydasx HCIIOJIb3YeTCs OCTPOYHOE CKAHUPOBAHHE MIPU
MOCTPOEHUH MOJIEIICH?

89.  OcnoBsl aBTOMaTH3a1MK nporecca bI1

90. OO6o6menHas cxema oneparuit npu bIT

91.  TpeOoBaHUS K SJIEKTPUUECKUX allapaTaM.

92.  Tpebopanus k uzonsaropam BJIIDII.

93.  Mertoabl NPOBEPKHU H3OISIUU

94.  Metoabl U3rOTOBJIEHUS MOJTYIIPOBOIHUKOBBIX ITpeoOpa3oBareiei.
95.  Hcnonb30BaHUE aJIUTUBHBIX TEXHOJIOTUI B SHEPTETUIECKOM
MaIIMHOCTPOCHUU

96.  MarHuTHas IPOBOJMMOCTH MAaTEPUAIIOB B SHEPTETUIECKUX
yCTaHOBKax

97.  ®eppuTOBBIC MaTEPUAITBI

98.  IloBepka 3IEKTPOTEXHHUYECKOTO 000PYIOBAHNS, BHIITOJTHEHHOTO
METOJIaMH a/ITATUBHBIX TEXHOJIOTHH

99.  CeneKTHBHOCTP aNmapaToB 3aIIUTHI

100. ApauTHBHBIC TEXHOJOTMU B M3TOTOBJICHUH IUIAT ITpeoOpazoBaTeleil.

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/m [Tepeuens BompocoB (3a1a4) ans 3a4dera / qudd. 3ayera

Kon
WHIUKAaTOpa

Y4eOHBIM MJIAHOM HE IPETYyCMOTPEHO

[lepeuenp TeM nis KypCOBOTO IPOEKTUPOBAHUS/BBIIOJHEHUS KYpCOBOW pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii epedeHb TeM Il KypCOBOI'O MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcOBO#l pabOThI
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bompocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.
Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB Il TECTOB

. Kon
Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 Tecr 1. TepmuHOnOrUs IK-4. 1.1

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

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

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

4. BeiOpatb 0JJH BEpHBIH OTBET. UTO Takoe aJIMTHBHBIC TEXHOJIOTHH?
5. BeibpaTh ouH BepHbIil oTBeT. UTO Takoe npoToTumn?

6. BoiOpate o1H BepHbIil 0TBET. YTO TaKOe MPOTOTUITUPOBAHUE?
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7. BwiOpaTh Bce BepHbIE OTBETHL. Kakue acnekThl XapakTEepU3YIOT
MIPOTOTHI?

8. Be1Opath ouH BepHBI 0TBET. UTO Takoe BUPTYaJbHBINA TPOTOTHUIT?

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

10. BeiOpate Bce BepHBIC OTBETHL. [l 4Yero ciaykar HpPOTOTHIBI B
IIPOM3BOJICTBEHHOM Ipoliecce?

Tect 2. MeTonbl aBTOMaTU3aIMU IPOU3BOICTBA

1. BeiOpars oaun BepHbIil oTBeT. [[na kakoi Texnosoruu 3D-neudaTtu
XapakTepHa nojaya merauia’?

2. BoiOparps oauH BepHbI oTBeT. Kakoe MakcMMallbHOE KOJIMYECTBO
MaTepUajoB MOXKET ObITh HCIOJb30BAHO MpPH HCIOJIb30BaHUU Polyjet
TEXHOJIOTHH?

3. BoeiOpare onuH BepHBIM OTBEeT. Kak CKOpOCTh medaTd BIMSET Ha
KauecTBO nevyaTu?

4. BoeiOpath oauH BepHBI oTBeT. Kakoe CBOMCTBO XapakTEepHO IS
mactuka ABS?

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

6. BeiOpatb oauH BepHBIi 0TBeT. Kakoe yrBepxkaeHue sepHoe?

7. BeiOpaTh ouH BepHBI 0TBET. UTO HE00X0MMO, YTOOBI TIPOBECTH
CTaTUYECKUU aHanu3?

8. BeiOpaTb oauH BepHbIi 0TBET. Kakue 35eMeHTbI 3J1eKTpOIpruBO/ia He
M3TOTaBIMBAIOT METOJIAMHU aJAUTUBHBIX TEXHOJIOTHI1?

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

TIK-4. 1.1

Tect 3. [lopsaok aelicTBU IPU NPOTOTUIIUPOBAHUU

1. BoiOpate oaun BepHbli orBeT. Kakyio Ttounocts umeer FDM
TEXHOJIOTHS?

2. BroiOpate omun BepHbiii oTBeT. Kakyro TtowyHOCT, uMeeT SLS
TEXHOJIOTHS?

3. BeiOpats oauH BepHblil oTBeT. Kakyro TounocTs umeer SLA
TEXHOJIOTHS?

4. BpiOpaTh oaMH BepHBIH OTBeT. Kak MOXHO JenaTh pe3bOOBbIE
OTBEPCTHSl B JETalsX, HW3rOTABIMBAEMBIX METOJAMH aJJUTHUBHBIX
TEXHOJIOTUI?

5. BeiOpatb oauH BepHBIH oTBeT. UTO HEoOxomuMmo caenath nepen 3D
1eqyarbro?

6. BoiOpars oauH BepHbI oTBeT. Kakum o0pa3oM MOXKHO YBEIHYUTh
IIPOYHOCTH Aetanu npu 3D nedarn?

7. BwiOpate oawH BepHBIM oTBeT. Kak MOXHO COEIUHUTH 2
HarieyaTaHHble AeTanu?

8. BriOparh onuH BepHBIM OTBEeT. B yem mpoliieMa meyaTH KpyTribIx
neranen?

9. BriOpatb oguH BepHBIN oTBeT. Kakum 00pa3zom nmpu npoeKTHPOBAHUN
JeTanel cleayeT yYUThIBaTh TEMIIEPATypPHOE paclIupeHre MaTeprana’?
10. Beibpate onuH BepHbIi oTBeT. Kak ynansiercs noguepxkka uz PVA?

MK-4.]1.2

Tect 4. OGopynoBaHue s AJIUTUBHBIX TEXHOJIOTUI

1. BriOpars onuH BepHbI OoTBeT. B kakom ¢opmare goikHa OBITH
COXpPaHEHa MOJIENb JUIS IeYaTH?

2. Broibpate Bce BepHble oTBeThl. Kakune CAIIP wucnonesyror ans
coznanus 3D moneneii?

3. BriOpats onuH BepHbI oTBeT. Kakas tonmmna cioeB nepsoro SLS

[K-4. ]1.2
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npuHTepa’?

4. BpiOpaTh Bce BepHbIe OTBeTHl. M3 uero cocrosu1 mepBbiii SLS
npuHTep?

5. BeiOparte ouH BepHBIN OTBET. B KakoMm BHe ipecTaBieHa oOpaTHas
cBs3b niepBoro SLS npunTepa ocu Z?

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

7. BoiOpaTth Bce BepHble OTBeThl. Ha Kakue Tpymnmbsl MOKHO Pa3OuTh
BapHaHThl IPUMEHEHHUS OBICTPOTO MPOEKTUPOBAHNUSA?

8. BeiOpaTh o1H BEpHBIM OTBET. YUTO TaKO€ CTYIIEHYaTOCTh?

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

10. Bo16path oquH BepHBIN oTBeT. Kakas camass MenjieHHas TEXHOJIOTHS
neyaTtu?

Tect 5. Ouncrtka u 3amuTa U3aeINl

1. BeiOpats oquH BepHbIit oTBeT. Yem pactBopsiercss ABS?

2. BeiOpaTts oauH BepHblii oTBeT. [lon Bo3aeilicTBueM 4ero c aeTanu
yaanstoTes (HOTOMOIMMEPHBIC CMOJTBI?

3. BeiOpath onuH BepHbI oTBeT. Uem pactBopsiercs PLA?

4. BeiOpats oquH BepHbIi oTBeT. Yem pactBopsiercss PETG?

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

6. BeiOpath oguH BepHbBIH oTBeT. Kakue ecth MeTOAbl MOCTOOPaOOTKH
U3aenni?

7. BeiOpath oiuH BepHbIi 0TBeT. Kakoe yTBepkaeHnue BepHO?

8. BeiOpatb omuH BepHbli oTBeT. Kak TecTHpoBaTh KOPILyC
ABTOMATHYECKOTO BBIKJIFOYATEIIS, MIPOU3BEICHHOTO METOJ0M
aITMTUBHBIX TEXHOJIOTHIA?

9. BeiOpate oauH BepHBIM OTBeT. UTO HEOOXOIMMO JUIsl yaajdeHUs
u3zenus co crona?

10. Boi6pats oquH BepHbIi 0TBET. Kakoe yTBepkaeHue HeBepHO?

TIK-4. 1.3

Tect 6. AIAUTUBHBIE YCTAHOBKH

1. BeiOpaTe oauH BepHBIil 0TBET. B kakom dopmate sxcnioptupyercst 3D
MOJENb JUIS JAJbHEWINEr0 M3TOTOBJIEHUS METOAAMM aJJWTHUBHBIX
TEXHOJIOTUI?

2. BeiOpare onuH BepHbIl oTBeT. Kakoe mporpamMMHoe oOecrieueHue
ucnosp3yeTcst Il mnpoekTupoBaHus 3D Monenw, ¢ 1menpo  ee
JAJIbHENIIETO U3TOTOBIIEHUS METOJAMH aIITUTUBHBIX TEXHOJIOTUI?

3. BriOpaths oguH BepHbI OTBeT. Kak Henb3s M3rOTOBUTH H3JEIHE C
HAaBHCAIOLIUMU 3JIeEMEHTaMU Hcnonb3yro FDM texnonoruto?

4. BpiOpatb oauH BepHbIl oTBeT. Kak paccuntarh HeoOXoaumoe
3all0JIHEHUE W3JEMsl, W3TOTaBIMBAEMOIO METOJAaMHU  aJJAUTHBHBIX
TEXHOJIOTUI?

5. BeiOparb oguH BepHbli oTBeT. Kakue mpenmyiiecTBa U3roTOBIEHUS
MOJIMMEPHBIX ~ MarHUTOB  SLS  TexHosormeil B  DHEPreTHYECKOM
MaIIMHOCTPOEHUU?

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

7. BoiOpate oauH BepHbIi oTBeT. Kak mnpoucxoautr mneuyath SLA
TEXHOJIOTUEN?

8. BoiOpate omuH BepHbli oTBeT. Kak mpoucxomut neuars SLS
TEXHOJIOTUEN?

9. BeiOpatb onuH BepHbIil oTBeT. Kakne maTtepuanibsl He IPUMEHSIOTCS B

TIK-4. 1.3
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aJlTUTUBHBIX TEXHOJIOTHSX?
10. BriOpate omuH BepHblii oTBeT. Kakue mnpaBmia sKCIUTyaTaruu
KUIKUX poTonosumepon?

7 Tect 7. W3roroBieHue OOBEKTOB dJIeKTpodHepreTuku Meronamu | [IK-4. J1.4
aJIUTUBHBIX TEXHOJIOTH

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

2. BpiOpath onuH BepHBIH OTBeT. UTO HEOOXOAMMO CjenaTh Iepen
BBEJICHUEM B OKCIUIyaTallMI0 HHEPrOyCTAHOBOK C  3JIEMEHTAMH,
W3TOTOBJICHHBIMU JITUTUBHBIMU TEXHOJIOTUSIMU?

3. BoeiOparbe onuH BepHBIH OTBeT. KTO mMpUHUMAaET B DKCILTyaTarHio
AJIEKTPOTEXHUYECKOE 000pynoBaHme?

4. BeiOpaTh oauH BepHbI oTBeT. Kakne TpeboBaHKE MPEabIBISIOTCS K
NEKTPUYECKUM BBIKJIFOYATEISIM?

5. BeiOpats oguH BepHbiii oTBeT. Kakue nedextbl obpasyrorcs mpu
MOBBIIICHUU TEMIIepaTypbl Marepuaia BO BpeMsl CIEKAaHHS IMOPOLIKA
metogoM SLS?

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYarOIIUXCsl 3a09HOU (hOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Metoauueckue  Marepuainbl,  ONPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIUH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyHOIIMX HOPANOK MU IPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTaluy O00y4JaroIInuXCs
I'VAIL

11. Meroaudeckue yka3aHus A 00y4JaIOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

[enpro mpenogaBaHus ABISETCS MOJYYCHHE 00YJarOUTUMHUCS HEOOXOIUMBIX 3HAHHH IS
MPUMEHEHHUS aJJIMTUBHBIX TEXHOJOTUH B MPOGECCHOHATHHON IeATEIbHOCTH, 3HAKOMCTBO C
pa3iuuHbIMM  MeTodamMu 3D medatw, UCHOJIB3YyeMBbIMH MaTepuajiaMd W MOATOTOBKOM
VIOPABJISIIONIUX TPOrpaMM ISl ocyliecTBiIeHus: 3D meuatd B AJIEKTpPOIHEpPreTHKe. 3ajadyamMu
JTUCIUTIIMHBL  SIBISETCS (OPMHUPOBAHHE Y OOYYAFOIIMXCS TOHMMAHHUS TPHHIIMIIOB pabOThI
000pyI0OBaHUs, TMPUMEHSEMBIX B aJJUTHUBHBIX TEXHOJIOTHSX, (OpMUpOBaAHHE KOMIIETEHIIWH,
MO3BOJISAIONICH TPOU3BOAWTH pacdyeT M IPOCKTUPOBAHUE OOBEKTOB DJIECKTPOIHEPTreTUKH C
WCIIOJIb30BAHUEM HOBBIX IPOU3BOJICTBEHHBIX TEXHOJIOTHH, (OPMUPOBAHHE KOMIICTCHIINH,
MO3BOJISIONICH MPUMEHSATh Pa3HbIe TUIBI AJIUTUBHBIX TEXHOJIOTUN, MaTEpUaIbl U MPOrPaMMHOE
obecrieueHne sl UCTIOIB30BaHUS QIIMTUBHBIX TEXHOJIOTUH, (OPMHUPOBAHUE Y OOYUYAIOIIUXCS
CIIOCOOHOCTH OCYIIECTBICHHS TEXHHUKO-KOHOMHUYECKOTO 00OCHOBAHUS TPOEKTOB.

11.1. Meroauueckue ykasaHMs A OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYEHME JEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE W3JIOKEeHHEe y4eOHOoro Martepuana. HasHaueHne COBpEMEHHOW JIEKIWH B
paMKax JIUCIMIIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUHU
dyHIaMEeHTATFHBIX TPOOJEeM JUCHHIUIMHBI, METOJOB HAyYyHOTO ITO3HAHHS, HOBEUIIHX
JOCTHDKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpPTraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (YHKIWHU. JIEKIUsT pacKphIBAaeT MOHITUHHBIN armmapar
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KOHKPETHOW o0yacTH 3HaHuUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
NIOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUILINHAMU.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMMMUCS JIGKIIMOHHOTO MaTepraa;

— T[IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIIIECHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTEIbHON pabOThI;

— T[OJlyueHHE 3HAaHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

— HayuyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACIATH TJIABHBIE MBICIU U
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH MX B  Pa3JIMYHBIX
bopmynHupoBKax);

— IOJIy4eHHE TOYHOI'O IOHUMAHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIATHCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM PA3/aTOYHOI0 MaTepualla IpH IPOBEIEHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK 0 JUCIUTUIMHE.

CrpyKTypa Ipe/1ocTaBiIeHUs JEKIIHOHHOTO MaTepuaa:

— Bsenenue B ajIuTHBHBIE TEXHOJIOTHH,

—  OCHOBBI aJIUTUBHBIX TEXHOJIOTHUH;

— IlpumeHeHue aaIMTUBHBIX TEXHOJIOTUH B SJIEKTPOIHEPTETHKE,;

— IlocrobpaboTka OOBEKTOB AIIEKTPOIHEPTETHUKHU, IIOCIE H3TOTOBICHUS METOJAMH
AITUTHBHBIX TEXHOJIOTHIA.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCS IO BBIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xoxe BeIONHEHHS Ja0OpPaTOPHBIX paboT OOydYarOmMKCS [OJDKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKON
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydarolerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YacTed U KOHTPOJIBHBIX MEPOIIPUATHH.

BeinonHenue 51ab0paTopHBIX PabOT 0O0y4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
o0ecreynBaroIluM pelIeHue CIeIyIoIUX OCHOBHBIX 33a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA IMPOLECCOB, SBJIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PAa3BUTHE U JETAN3alldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— T[pHOOpeTeHHe  HaBBIKOB  CaMOCTOSITEIbHOW  paboThl ¢ J1a0opaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00paTOPHBIX PadoT

CryaenTtsl pa3OuBaroTCsi Ha monarpymnmel, mo 3-4 demoBeka. Ilepen mpoBeneHHEM
n1abopaTopHOi pabOTHl 00yJaroIIeMcs ClIeyeT BHUMATEIbHO 03HAKOMUTHCS C METOJAMYECKUMHU
YKa3aHUSMH TI0 €€ BBINMOJTHEHUI0. B cooTBeTCTBHM C 3amaHueM OOyd4aromuecs IOJKHBI
MOJATOTOBUTh HEOOXOIUMBIE TaHHBIC, MOJIYYUTh OT MpPEmojaBaTelNis JOMYCK K BBHITIOJTHEHHIO
nabopaTOpHON pabOTHI, BHIMIOJHUTH YKA3aHHYIO MOCJIEI0BATEILHOCTh JEHCTBUN, MOTYyYUTH
TpeOyemble pe3yabTaThl, O(POPMHUTH U 3aMUTUTH OTYET MO JabopaTopHOil paboTe.
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Crpykrypa u hopma oTueTa 0 1abopaTopHOM padboTe

Otyer o maboparopHOii paboTe MOMKEH BKIOYaTh B Ce0s: TUTYJIBHBIA JIHCT,
(GOpMYyIUPOBKY 3aqaHus, TEOPETUYECKHE TOJIOKEHUS, HCIIONb3yeMbIe IIPH  BBINOJHCHUH
nabopaTopHOil paboTHI, OMMCAHKUE MPOIecca BHIOIHEHHS J1a00paTOPHOM PabOThI, TIOJTYYCHHBIC
PE3YIbTAThI U BBIBOJIBI.

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja0bOpaTOPHOH paboTe

ITo xaxmoit mabopaTopHOil pabOTE BHIMOJHAETCS OTACIbHBIN OTYeT. TUTYIBHBINA JUCT
opopmisieTcss B COOTBETCTBHM C I1a0ioHOM (oOpa3iom) mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pazaene «CekTop HOpMaTUBHOI JIOKyMEHTaluny». TeKCTOBbIe U TpaduiecKue
MaTepuaibl 0pOpMIISIIOTCS B cooTBeTcTBHH ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIMU  Ha caiite ['YAII (www.guap.ru) B pasnmene «CeKTop HOPMaTHBHOM
JIOKYMEHTAIUN».

11.3. Meroauueckue yKazaHus JUIsi 0OyJalOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM PpabOThl, 00yJarOUIUiicsl BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpEnoiaBaTelisi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepual Mo JUCLUILINHE;

11.4. Meroauueckue yka3zaHus Uil OOy4yarOIIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTHU

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TE€UEHHE CEMECTpa C ILIENbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUINHBI.

Cucrema OILEHOK IpH MPOBEIECHUU IMPOMEKYTOUYHOW aTTECTAllMU OCYIIECTBISETCS B
cooTBeTCTBUM C TpeboBaHusMu [lonokeHuit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
POMEXYTOUHOM arTectanuu cTyAeHToB ['YAII, oOydarommuxcs Mo mporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOW CHCTEME OIICHKM KadecTBa Y4eOHOW paboThI
ctyneHToB B ['YAII».

IIpoBeneHne TeKyIero KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBIISIETCA C IOMOIIBIO TECTOB,
npuBeJeHHBIX B Tabmuie 18. OleHnBaHuE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH OIEHUBAETCS IO
cucreMe 3auet/ He 3aueT. [1oJ0XKUTeNbHBIN pe3yIbTaT TEKYIEro KOHTPOJIs YCIeBaeMOCTH JaeT
CTYJEHTY JOIOJHUTEIbHBIN OaJUl TP MPOBEIEHNUN TIPOMEKYTOUHON aTTECTALUH.

11.5. Metoauyeckue ykazaHus Jjisi OOYYarONIUXCS MO MPOXO0KICHUIO MPOMEXYTOTHOM
aTTecTaluuu

[IpomexxyTounast ~ aTTecTamsi  OOyJarOmIUXCs ~ MPEAyCMaTpuUBaeT  OICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB OOy4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYalOIIUMCA B IMPOIECCe
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PaboThl, CIOCOOHOCTH
MPUMEHATh WX JJIs pPEHIeHUs MPaKTHUECKUX 3a7ad. DK3aMeH, KaK MPaBUIIO, MPOBOJHUTCS B
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NEpUOJ SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIUAETCsl aTTECTAllMOHHOM OLIEHKOM «OTJIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTENBHO», «HEYAOBIECTBOPUTEIBHOY.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTECTAlMU OCYLIECTBIIAETCS B
coOTBEeTCTBUM C TpeboBaHusMH Ilonoxkenuit «O TeKylleM KOHTpOJE YCIEBAEMOCTU U
OpOMEXyTOuHOU arrectauuu cTyfaeHToB ['YAII, oOywaromuxcs TO NpOrpaMMbl BBICIIETO
oOpazoBanusi» U «O MOIYJIBHO-PEUTUHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
crynentoB B 'Y AIy.

IIpomexyTouHas arrecTalus OLIEHUBAETCS 110 Ppe3ylbTaTaM TEKYLIEro KOHTPOJIA
yCIIEBaeMOCTH. ODK3aMEH MpPOBOIUTCS B YCTHOH (opMe mo Owmieram, MpeICTaBICHHBIM B
tabmuue 15. B ciyuae, eciu CTyZeHT 110 yBaKUTEIbHOW NPUYMHE HE BBIIOIHMUI TpeOOBaHUSA
TEKYIIEro KOHTPOJS, €My IIPEJOCTaBIsAETCS BO3MOXXHOCTb CHATh 3aJ0JDKEHHOCTH IIO
nponymeHHsiM TemaM. @opma poBeneHUs IPOMEKYTOUYHOM aTTECTALIMK — TUCbMEHHAS.
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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

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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