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AHHoTanus

JucuuninuHa «AJJIUTUBHBIE TEXHOJOTMHM» BXOOUT B 00pa30BaTelbHYIO IMPOrpamMmy
BBICIIETO O0pa3oBaHUsA — MporpaMMmy OakajaBpuara T[0 HAMpaBICHUIO TOATOTOBKH/
cnenquanbHocTd  13.03.02  «OnexkTposHepreTuka M 3JIEKTPOTEXHUKa»  HAIPaBIEHHOCTH
«udposas suepretuxay. ucuuminna peanusyercs kapeapoi «Dy».

JucuunnuHa HaueneHa Ha GOpMUPOBAHUE Y BBIITYCKHUKA CIIEAYIOIUX KOMIIETEHLIUM):

I[IK-4  «CnocoGHOCT  ydacTBOBaTb B  IPOEKTUPOBAHMU  MoJeledl  0OBEKTOB
npoecCUOHAIIBHON ~ JIEATEJIbHOCTH M U3TOTOBJIEHUM MPOTOTUIIOB C  HCIOJB30BAaHUEM
aJINTUBHBIX TEXHOJOTUI»

ConepkaHve JUCHUIUIMHBI OXBAaThIBAET KpPYr BOIPOCOB, CBSI3AHHBIX C OCHOBaMHU
INPOCKTUPOBAHMS  TEXHUYECKUX M3IEIMA C TPUMEHEHHWEM CpEACTB  aBTOMAaTHU3aluu
IPOEKTUPOBAHUS M JAJIbHEMIIUM MPOU3BOJICTBOM C MPUMEHEHUEM aJJUTHUBHBIX TEXHOJOTHUH.
PaccmarpuBaroTcsi IpUMeHsIeMbIe B 3JIEKTPOIHEPreTHKE MaTepHalibl U METO/bl MOCTOOPaOOTKH
W3JIEIU .

[IpenogaBanue AUCHMILIUHBI TpeayCMaTpUBAeT cJeaylompe (QopMbl OpraHU3aIUU
y4e0HOT0 TIpoliecca: JISKIUH, J1abopaTopHbie paboThI, cCaMOCTOSTEIbHAs padoTa 00yJaroerocs.

[IporpaMMoit AMCHUIIIMHBI MPETyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, ITPOMEKYTOUHAs! aTTecTalus B GopMe 3K3aMeHa.

OO0mas TpyIOeMKOCTh OCBOCHHUS TUCIUIUIMHBI COCTABIsIeT 4 3aueTHBIX €AUHULBI, 144
yaca.

S3bIK 00y4YeHHsI 10 AUCHUTIIMHE «PYCCKUN»



1. [TepeueHb MIAaHUPYEMBIX PE3yAbTATOB OOYUYCHHUS MO TUCITUTUINHE
1.1.  Ilenwm nmpenomaBaHusi AUCIUTLIIAHbI
Lenpio mpenogaBaHus SIBISETCS MOTYYSHHE OOYYarOMIMMHUCS HEOOXOAUMBIX 3HAHUN ISt
MPUMEHEHUS QJIUTUBHBIX TEXHOJOTHHA B MPO(ECCHOHATBHON NEATeTbHOCTH, 3HAKOMCTBO C
pasnuuHbIMU  MeTogaMu 3D mewatd, HWCMONb3yeMbIMH MarepuallaMd M MOJTOTOBKOM
YIPABISIFONTUX MPOTPaMM JJIs1 ocyliecTBieHus 3D medary B TeXHUYECKOU cdepe.

1.2.  JlucuumiaumHa  BXOAMT B  COCTaB  dYacTd, (opMUpyeMOil  ydyaCTHHKaMHU
o0Opa3oBareIbHBIX OTHOILEHUH, 00pa30BaTeIbHON MPOrpaMMbl BhICIIEr0 00pa3oBaHus (Hanee —
OIT BO).

1.3.  IlepedeHp MmIaHUPYEMBIX PE3yIbTaTOB OOYUYEHHUS MO JUCIUTIINHE, COOTHECEHHBIX

C IIaHupyeMbIMHU pesynbraramu ocsoeHus Ol BO.
B pesynbrare n3ydeHus AMCUUIIIMHBI OOyYaroOUIUiics NOJKEH 00JaaaTh CIENYIOMHUMU
KOMIETEHIUAMH WM MX YacTAMH. KoMIeTeHInu U MHIUKATOpbl UX JOCTUIKEHUS MPUBEJCHBI B

Tabmite 1.

TaGJII/II_Ia 1-— HepequL KOMIIETEHIIUN 1 MHIUKATOPOB MX HOCTHXXCHUA

Kareropus (rpymnmna) | Kox u naumenoBanue | Kox v HaumeHOBaHHE MHAMKATOPA JOCTUKCHUS
KOMIETEHIINH KOMIIETCHLIUT KOMIETEHIINH
I1K-4./1.1 Be1OUpaeT 00opyaoBaHKUE aiTATHBHOTO
IIPOM3BOACTBA U UCXOAHbBIE MaTepHalIbl s
M3TOTOBJIEHUS! 00BEKTOB PO ecCHOHAIBHOM
esATEJIbHOCTU U3 KOMIIO3UL[MOHHBIX MaTepUaioB
TIK-4 CriocoGHocTs | H p
aJJIMTUBHBIMU METOJJaMU
y4acTBOBaTh B
I1K-4.J1.2 aHanu3upyeT UCTOYHUKHU SHEPTUH U
POEKTUPOBAHUHI
. buznyeckue BICHUS, IPOUCXOAIINE B X0
MoJiesie 00BbEKTOB .
., | m3rotoBneHus1 0OBEKTOB NPOPECCUOHATEHON
npodeccuoHanbHON
[Tpodeccuonanbubie NEeSTeIbHOCTH U3 KOMIIO3UIIMOHHBIX MaTepHalioB
JIESITEIIbBHOCTHU U
KOMIIETEHIIH aJITUTUBHBIMHA METOIaMHU
M3TOTOBJICHUU
[TK-4.J1.3 BBINOJTHSAET pacyeThl U
IIPOTOTHUIIOB C .
MIPOEKTHUPOBAHUE OOBEKTOB MPO(ECCHOHATEHON
HCIIOJIb30BaHUEM
JeSITeIbHOCTH, U3TOTaBIMBAEMBIX METO/IaMU
aJTATUBHBIX .
. aJITUTUBHBIX TEXHOJIOTUH, C UCTIOJIb30BAaHUEM
TEXHOJIOT Ui
CUCTEM aBTOMAaTHU3MPOBAHHOTO MPOEKTUPOBAHUS
[TK-4.]1.4 BBITIOTHSAET CTAaTHYECKUIN aHAIN3
MOJIEJIH U3JENHSL, TPOU3BOAMMOIO METOIaMU
QJIMTUBHBIX TEXHOJIOTUI
2. Mecto qucuumiauHsl B ctpykrype OIT

JlucuuiuinHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YYaIOITIMHCS
IIPpU U3YUYCHHUHU CICAYIOIMUX OUCIHHUILINH

- «HXEeHepHas: U KOMITBIOTEpHAs TpaduKay;

- «MH(popMaIMOHHBIE TEXHOJIOTHIY;

- «MarepuanoBecHHE.

3HaHI/I$I, MOJIYYCHHBIC HPpHW HN3YYCHHU Marcpurajia HaHHOﬁ JUCHUIIIINHBI, UMCIOT KaK
CaMOCTOSITEIIFHOE 3HaYCHUE, TaK M UCIIOJIB3YIOTCS TIPU H3YYCHUU IPYTUX TUCIUTUIHH:

- «IIpon3BoCTBEHHAS MPEAAUIIIIOMHAS TIPAKTUKAY; —

- «ITonmroroBka K mpoleaype 3allluThl W 3alIUTa BBITYCKHOW KBaJTU(PUKAIIMOHHON
paboThb.

3. OObeM U TPYIOEMKOCTh AUCIUILTUHBI
JlanHbie 00 o0mieM oObeMe IUCHUILIMHBI, TPYAOEMKOCTH OTACIbHBIX BHIOB Y4EOHOM
paboThI IO TUCHUIUIMHE (M pacupeesieHue 3TON TPYIO0EMKOCTH 0 CEMECTpaM) MPEACTABICHBI B
Taodauie 2.




Tabmumna 2 — O0beM U TPYAOEMKOCTh JUCIUTIINHBI

. TpynoeMKoCTh 0 ceMecTpam
Bun yuebHo# paboThl Bcero No Neg
1 2 3 4
Oowaa mpyooemrxocmsp oucuyunaunwt, 3E/ (dac) | 4/ 144 2/ 72 2/ 72
U3 Hux uacoe npaxmuueckoit n0020mMoeKu 54 34 20
Ayoumopnpwie 3anamus, BCEro 4ac. 91 51 40
B TOM YHCJIC:

nekuuu (JI), (gac) 37 17 20

npaktuyeckue/ceMunapckue 3ansatus (113),

(gac)

nabopatopHbie padotsl (JIP), (1ac) 54 34 20

KypcoBoli mpoekT (padora) (KII, KP), (1yac)

HK3aMeEH, (4ac) 27 27
Camocmoamenwvnas paboma. Bcero (4ac) 26 21 5
Buo npomescymounoi ammecmayuu: 3auert, | Judd. OK3.
mudd. 3auver, sk3amen (3auer, [dudd. 3aq, 3au., Judd. 3au.

DK3.**) DK3.

s -
HpI/IMeanI/Ie: KaHAUJIATCKHUU 9K3aMEH

4. ConepxaHue TUCIUIIIUHBI
4.1.  Pacnpenenenue TpyqO€MKOCTH IUCLIMIUIMHBI IO pa3jeiaM U BUAaM 3aHITHIM.
Pa3znenbl, TeMbl JUCITUTUTMHBI U KX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 3.

TaGJ’II/II_Ia 3 - Pazaenpl, TEMbl JUCHUILIMHBI, UX TPYIOEMKOCTh

Pa3znensl, TeMBI JUCIIATLIAHBI Hexw | 113 (C3) P KII CPC
ACIIEL JRHCLL (uac) (gac) (uac) (gac) (uac)
Cemectp 7
Paspnen 1. Beenenue B aaIuTUBHBIE TEXHOJIOTHHA
Tema 1.1. Hcropus pa3BUTHA  aAAUTHBHBIX
TCXHOJIOTHUH.
Tema 1.2. [TpuHIMIBI TOCTOMHOTO 3 4 5
(hopmoobOpazoBaHUsL.

Tema 1.3. CpaBHeHUE TPAIUITMOHHBIX U aAUTHBHBIX
METOJIOB IIPOU3BOICTBA.
Tema 1.4. Kinaccuduxanus aqquTUBHBIX TEXHOJIOTUI

Paznen 2. TexHONOTHH U POLECCHI aITUTUBHOTO
MIPOU3BOJICTBA

Tema 2.1. IIpunnunsl paboTsl yctanoBok: FDM, SLA,
SLS, DMLS, EBM, LMD.

Tema 2.2. TToAroTOBKA 3JIEKTPOHHON MOIEITH 8 12 6
Tema 2.3. Dtanbl afIMTHBHOTO TpoOLIEcca: MOATOTOBKA,
IevaTh, MoCcToOpadboTKa.

Tema 2.4. Anann3 omuOOK IpH aIUTHBHOM
IPOM3BOJICTBE U CIIOCOOBI HX YCTPAHEHHUSL.

Paznen 3. O6opynoBanue i alAUTUBHOTO
MIPOM3BOJICTBA

Tema 3.1. KOHCTpYKTHUBHBIE 0COOCHHOCTH PA3THMIHBIX
YCTaHOBOK.

Tema 3.2. CucteMbl IoAayu U HAHECEHUSI MaTepuaa. 3 8 5
Tema 3.3. CucTeMBI KOHTPOJIS U aBTOMAaTH3aITHN
mporiecca.

Tema 3.4. D1eMeHTHI ONTHYECKOTO KOHTPOIS U
JMArHOCTHKH.




Paznen 4. Pabota ¢ ncxogHbIMU MaTepHalaMu

Tema 4.1. Knaccudukamuss HCXOTHBIX MaTepHaNoB]
IIOJIMMEPBI, METAJUIbI, KEPAMHKa, KOMIIO3UTHL.

Tema 4.2. Meronbl aHamu3a XUMUYECKOTO COCTaBa MU
IpaHyJIOMETPHUH.

Tema 4.3. [loaroToBKa NOPOLIKOB: IPOCYIIKA,
MIPOKaJTMBaHUE, TOMOTEHU3AIUS

Tema 4.4. Ounprpanys 1 OUUCTKA KUAKUX
(hOTONOINMEPOB

10

Hroro B cemecrpe:

17

34

21

Cemectp 8

Paznen 5. [loaroroBka 00opyaoBanus K pabore

Tema 5.1. PernmamMeHT MOArOTOBKY YCTaHOBKH K pabore.
Tema 5.2. YcTaHOBKa TEXHOJIOTHYECKOU TUIATHOPMEI U
3arpaBKa MaTepuaoB.

Tema 5.3. BusyansHas 1 aBTOMaTu3upoBaHHasA
MIPOBEpKa y3JI0B

Tema 5.4. [Ilopsagok 3arpy3kud  yOpPaBIISIOIIAX
IporpaMm

Paznen 6. Kontposns mpouecca aqguTUBHOTO
TIPOM3BOICTBA

Tema 6.1. Mertonsl BHU3YaJIbHOTO 17
ABTOMAaTU3UPOBAHHOTO KOHTPOJIA.

Tema 6.2. CucTeMbI OITUYECKOTO U TEMIIEPATYPHOTO
KOHTPOJIS

Tema 6.3. JlaTunKy MOJOKEHUSA U BUACOHAOIIONCHUE
Tema 6.4. Peakuuss Ha OTKJIOHEHHUS U aBapUHHBIC
CUTYaIlHH

Paznen 7. Texuundeckoe 00cIy:KUBaHUE U 6E30IACHOCTH
Tema 7.1. ExxelHEBHOE M TUTAHOBOE TEXOOCITY)KUBAHUE.
Tema 7.2. IIpuMeHeHe CPEACTB UHAUBUIYAIbHON U
KOJIJIEKTUBHOM 3aIlMThI

Tema 7.3. besomacHast pabota ¢ 00OpyIOBaHHEM IO
JABJICHUEM U BHICOKUMHU TEMIIEPATypPaMH.

Tema 7.4. CAaHUTapHO-TUTHCHINYCCKUE TPEOOBAHUS

Paznen 8. O6paboTka u3nenuit

Tema 8.1. YnaneHue ocTaTOUHBIX MaTepHasoB.

Tema 8.2. MeTobl IeCKOCTPYHHOM 1 aOpa3uBHOM
00paboTKH

Tema 8.3. TepmooOpaboTKa 1 MexaHHUYeCKast JOPadOTKA
W3JENNN.

Tema 8.4. KOHTpoIs KauecTBa TOTOBBIX ACTaICH

Paznen 9. Odopmitenne qOKyMeHTaIIAN

Tema 9.1. OCHOBBHI J1€7T0PON3BOJICTBA Ha
MIPOM3BOACTBEHHOM y4YacTKe

Tewma 9.2. PacueT BpeMeHU U3rOTOBJIEHUS U3/ICIIHS.
Tema 9.3. BHeceHne MaHHBIX B KYpPHAJIbl U OTYETHBHIE
(dhopMBI.

Tema 9.4. Pabora ¢ CAD/CAE-cuctemamun u
O(HUCHBIMH MPOTPAMMAaMH.




Paznen 10. MaTerpanus B mpou3BOACTBO

Tema 10.1. BcTpanBaHue aiiWTUBHBIX IPOLECCOB B
o011ee MPOU3BOACTRO.

Tema 10.2. IlpumeHEeHHWE aITUTUBHBIX TEXHOJOTHH B
Pa3IUYHBIX OTPACIISX. 2 4
Tema 10.3. OKOHOMHYECKAs 3¢ (EeKTUBHOCTH
ncnonp30Banusg 3D-medat.

Tema 10.4. IlepcriekTUBBI pa3BUTHS aAAAUTHUBHBIX
TEXHOJIOTHUH.

Hroro B cemecTpe: 20 20 5

Hroro 37 0 54 0 26

[IpakTnueckass NOArOTOBKA 3aK/IIOYAETCS B  HEMOCPEICTBEHHOM  BBIIOJIHEHUU
oOyyarouMMHCs  OIpeNeJeHHbIX  TPYAOBBIX  (YyHKUMH,  CBA3aHHBIX ¢  Oyxmyei
npogeCcCHOHATEHON AEATENbHOCTBIO.

4.2.  CopepxaHue pa3liesioB U TEM JICKIIMOHHBIX 3aHSATHIA.
ConeprkaHue pa3iesoB U TEM JIGKIIMOHHBIX 3aHSATUH MPUBEICHO B TabmuIe 4.

TaGJ’II/II_Ia 4 — CO,Z[Cp)KaHI/Ie pasgcioB U TEM JICKIIMOHHOI'O ITUKJId

Homep

Hasanwne u COACPIKAHUEC pa3acIOB U TEM JICKIIMOHHBIX 3aHATUH
pasaciia

1 Paznen 1: Beenenue B alIUTUBHBIC TEXHOJIOTHUU

[TonsiTHE AAAUTUBHOTO MPOU3BOACTBA.

Knaccudukarnus agmuruBabix texHonoruii: FDM, SLA, SLS, DMLS, EBM, LMD u
Ap.

[Tpuntun nocnoitHoro GopMooOpa3oBaHUs.

[IpeumytiecTBa U HENOCTATKH AITUTUBHBIX METOAOB MEPE]] TPAIUIIUOHHBIMHU.
O06mactT  TpUMEHEHUS  AJAUTHUBHBIX  TEXHOJOTMH  (aBHANMs,  MEIMIIMHA,
MaIIuHOCTPOCHHE H JIP.).

2 Paznen 2: TexHonoruu v mpoIEecCchl aJyIMTUBHOTO MPOU3BOJICTBA

[Toaroroska rudposoit mogenu: CAD — STL — cnaiicusr.

Drarbl aJYIATHBHOTO TIPOIIecca: MOATOTOBKA, Ie4YaTh, TOCTOOpaboTKa.
Ocob6ennoctu paznuunbix TexHojoruii: FDM, SLA, SLS, DMLS, EBM, LMD.
AHanu3 TUIUYHBIX OIIMOOK MPHU MPOU3BOJCTBE U CIIOCOOBI UX YCTPaHEHHUS.
KoHTponb kauecTBa Ha BCeX CTaIUAX.

3 Paznen 3: YerpoiicTBo 000pynoBaHus 1S ITATUBHOTO TPOU3BO/ICTBA
KoHCTpyKTHBHBIE 0COOCHHOCTH YCTAHOBOK JIJISI Pa3HBIX TEXHOJIOTHIA.
CucreMsbl 10/1a41 ¥ HAHECEHUS MaTepHarna.

CucreMbl KOHTPOJIS U aBTOMATH3AIMH TTpoIiecca.

OJeMEHTHI ONITUYECKOTO M TEMIIEPATypPHOTO KOHTPOJIS.

Pabora cucreM 3a1mmnTel U 0€30IIaCHOCTH.

4 Paznen 4: McxonHble MaTepuaibl Jyisl aJIUTUBHOTO IPOU3BOACTBA

Knaccudukamuss UCXOAHBIX  MaTepuUanoB: TOJIHMEpHI, MeETaUlbl, KepaMuKa,
KOMIIO3HUTBHL.

XUMHUECKUN cOCTaB U (pU3HUECKre CBOMHCTBAa MaTepHasoB.

Merto/bl aHaIM3a TPAHYJIOMETPUH, HACBIITHOM TNIOTHOCTH, TEKYYECTH MOPOLIKOB.

ITonroroBka MOpoOMKOB: IPOCYLIKA, IPOKAJIUBAHUE, TOMOT€HU3ALIUS.




QunpTpanys U OYNCTKA KUAKUX (OTOMOIMMEPOB.

5 Paznen 5: TlogroroBka o0opyaoBaHus kK padore

[TonroroBka pabouero Mecta 1 000pyIOBaHHUS.

YcTaHOBKa TEXHOIOTUYECKOH IIIaTGOPMBI M 3alpaBKa MaTEPHAIOB.
BusyanbHast 1 aBTOMaTH3MpPOBaHHAS TIPOBEPKa Y3JI0B.

3arpy3ka ynpasisoIluX IporpamMM U apaMeTpoB MEyYaTH.
[TpoBepka cUrHaJIM3alUU U CUCTEM 0€30MacCHOCTH.

6 Paznen 6: Kontpoub nporiecca ajANTUBHOTO MPOU3BOJCTBA
MeTO)II)I BU3YAJIbHOI'O 1 aBTOMAaTHYC€CKOI'0 KOHTPOJIA.
CucreMbl ONTHYECKOTO, TEMIIEPATYPHOTO U BUIAEOKOHTPOJIS.
JlaTuuKy OJIOKEHUS M IPYTUE U3MEPHUTEIBHBIC yCTPOUCTBRA.
Peakiusi Ha OTKJIOHEHHSI U aBaApUITHBIC CUTYAIIHH.
KoppekTupoBka nmapamMeTpoB B peajbHOM BPEMCHHU.

7 Paznen 7: Texunueckoe oOcaykKMBaHUE U OE30MIACHOCTh

EsxeHEBHOE U IIJIAHOBOE TEXOOCTyKUBAaHUE 000PYIOBAHHUS.
IIpuMeHeHne cpencTB UHANBUAYAJIbHON U KOJUIEKTUBHOM 3alIUTHI.
Pabora c o6opynoBaHueM 1o JaBI€HUEM U BBICOKUMU TEMIIEpaTypamH.
CaHuTapHO-TUrMeHHYeCcKre TpeOOBaHuUs.

UpesBbIyaiiHble CUTyallMd U MEPBI 10 UX NIPENOTBPALLECHUIO.

8 Paznen 8: [locneneuarHas 06paboTKa U3AEIHIA

YnaneHue 0CTaTOYHbIX MaTepUAIOB.

MeTo/bl TECKOCTPYIHOM, aOpa3uBHON U XUMHUECKOH 00pabOTKH.
TepmooOpaboTKa U MexaHUYECKasl T0padoTKa.

KoHTpoms KauecTBa TOTOBBIX JCTAlCH.

YTunusanus oTxom0B.

9 Paznen 9: Odopmienne JOKyMEeHTAITUH

Buibl pou3BOICTBEHHON JOKYMEHTAIIUH.

Pacué€r Tpy10EMKOCTH U3rOTOBIICHUS U3IEIIHSL.

Brecenmne MaHHBIX B )KYpHAIBI U (HOPMBI OTYETHOCTH.

Pa6ora ¢ CAD/CAE-cucremamu 1 0(UCHBIMH ITPOTPaMMaMHU.
CocraBiieHre TEXHOJIOTHUECKUX KapT U aKTOB KOHTPOJIS.

10 Paznen 10: MaTerpanust aiiuTUBHBIX TEXHOJIOTHUI B TPOU3BOJCTBO
BceTpanBanue aaiuTHBHBIX TPOIIECCOB B MPOU3BOJCTBEHHBIC IICTTOYKH.
[Tpumenenue 3D-nieyaTu B pa3IuvHBIX OTPACIIAX.

DxoHOMUYeCcKas 3PPEKTUBHOCTH UCIIOIB30BAHUS aIUTUBHBIX TEXHOIOTHH.
HepCHeKTI/IBLI paBBI/ITI/ISI AAAUTHUBHOI'O HpOI/ISBO,Z[CTBa.

Bnusiaue 3D-nieyaty Ha JTIOTUCTUKY U CKJIAJCKOE XO35IMCTBO.

4.3. TIlpaktuyeckue (CeMHHAPCKUE) 3aHATHUS
Tembl MpaKTUYECKUX 3aHATUH U UX TPYAOEMKOCTh IMPUBEIEHBI B TAOIHUIIE 5.

Tabmuna 5 — [IpakTrnyeckue 3aHATUS U UX TPYIOEMKOCTD

N3 Hux No
Ne | Tewmsl npaktuueckux | ®opmel npaktudeckux | TpymoemkocTs, .
. . MPaKTUYECKOH | pazaena
n/n 3aHATHH 3aHATHH (Jac)
JIACITUIT

8




IIOATrOTOBKH, JIMHBI
(gac)

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlaboparopHble 3aHATUS

Tembl 1a0OpaTOPHBIX 3aHATHH U UX TPYAOEMKOCTh PUBEICHBI B TAOIHUIIE 6.

Tabmuia 6 — JIabopaTopHbIE 3aHITHSI U UX TPYIOEMKOCTE

N3 Hux No
No HanMeHoBaHHE 1aG0paTopHbIX paGoT TpynoeMKOCTb, | MPaKTUYECKOM | pa3aena
n/m (qac) MOATOTOBKH, | AUCIIMII
(gac) JIMHBI
Cemectp 7
1 CpaBHUTENBHBIN aHAJIN3 CBOUCTB M TOYHOCTH MOJIEIICH. 4 4 1
2 Cosznanne 3D-Moneny 1 NOAroTOBKa €€ K IeYaTH. 4 4 2
3 3anyck nedatu Ha FDM npunrepe 4 4 2
4 3amyck mevyaty Ha SLA nipuHTEpe 4 4 2
5 W3yuenne ycTpoiicTBa U KOMIIOHEHTOB 3D-npuHTepa. 4 4 3
6 Cucrema ynpasieHHs aJ/TUTUBHOMN yCTaHOBKU 4 4 3
7 AHaM3 UCXOTHOTO MaTepraia 4 4 4
8 Bri6op marepuaina 4 4 4
9 HroroBoe 3aHsaTHE 2 2 4
Cemectp 8
10 BrimonHeHne kKoMIuIeKca MoArOTOBUTEIBHBIX 4 4 5
MEPOIPUITHHA IIEPEJT 3aYCKOM YCTAHOBKH.
11 AHanu3 pe3ynbTaToB KOHTPOJIS U KOPPEKTUPOBKA 4 4 6
apaMeTpoB
12 ITocTobpaboTka u3nenus 4 4 8
13 Pacuer BpeMeHM U CTOUMOCTH U3TOTOBJICHUS JE€TaTN 4 4 9
14 | Pacuer sxoHOMHYECKOH 3((HEKTUBHOCTH OT BHEIPEHHS 4 4 10
AJUTMTHBHOMN YCTaHOBKH
Bcero 54

4.5.  KypcoBoe nmpoekTupoBaHue/ BEIIOTHEHHE KYPCOBOI paOOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronuXxcs
Bunasl camocTosTenbHOM paboThl U €€ TPYA0EMKOCTh IPUBEIEHBI B Ta0nuIe 7.

Tabmuma 7 — Buasl caMoCTOSTEILHON PaOOTHI U €€ TPYI0EMKOCTh
o Bcero,
Bun camocrositenbHOM paboThI ac Cemectp 7, yac Cemectp 8, yac
1 2 3 4
N3yuenune TeopeTnyecKoro Marepuana 13 1 5

JquciuiuiHeel (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuerno-rpaduaeckue 3amanms (PI'3)

Brinoanenue pedepara (P)




[TonroroBka K TeKylieMy KOHTPOJIIO 6 5 1
ycneBaeMmoctu (TKY)
JlomamHee 3aganue (/13)
IToaroroBka Kk mpoMeXyTOYHOU 7 5 ’
arrectauu (1TA)
Bceero: 26 21 5
5. [Tepedenp yueOHO-METOIMYECKOTO OOECIICUCHUS

JUTSL CAMOCTOSITEIHbHON Pa0OTHI OOYYAIOIIUXCS M0 TUCHUTUTHHE (MOIYIIO)
Y4eOHO-METOIUYCCKHUE MATEPHABI I CaMOCTOSTEIIbHON PaboThl OOYyYarOIIMXCS YKa3aHbI B
o.o. 7-11.

6. [lepeyeHb MEYATHBIX U DJEKTPOHHBIX YUYEOHBIX U3TaHUI
[Iepedenp nmeyaTHBIX U JIEKTPOHHBIX YU€OHBIX M3IaHHUN MPUBEICH B TaONHIIE 8.
Tabmuia 8— [lepedueHb NeUaTHBIX U DIIEKTPOHHBIX YUEOHBIX U3IaHUI

KonnuecTBo 3K3eMILTSIPOB B
[udp/ OnoOIMoOTEeKE
URL i{%ec bubnuorpadudeckas ccpiika (KPOME S1eKTPOHHBIX
JK3EMILISIPOB)
Iumkosckuit 1.B. OCHOBEI aJTUTHUBHBIX
TEXHOJIOTUM BBICOKOTO paspereHus. M3-Bo
[Tutep, CII6, 2018, 348 ¢
Hosuxkos C.B., Pamazanos K.H. AxnutuBHbIE
TEXHOJIOTUU: COCTOSTHUE U TIEPCTICKTUBEI.
N3Bo YTATY, Yaa, 2022, 75 c.
Amnrtonosa B. C., Ocosckas 1. U.
AJIUTUBHBIE TEXHOJIOTUU: yueb. mocodue.
CII6.: BUID CII6 I'VIT T/, 2017. 30 c.
7. [TepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(GOPMAIIMOHHO-TETIEKOMMYHHUKAIIMOHHOU ceTu «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeIbHbIX pecypcoB

UH(POPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceT «V/HTepHEeT», HEOOXOMUMBIX JUII OCBOCHUS
JTUCHUILTUHBI PUBEICH B Ta0muiie 9.

Tabmura 9 - [Tepeuenn AIIEKTPOHHBIX o0pa3oBarebHbBIX pecypcoB
MH(OPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «IHTepHeT»

URL anpec Haumenosanue
https://support.ultimaker.com/hc/en-us CnpaBounsie marepuansl Ultimaker Cura
http://www.thingiverse.com/ [Tnardpopma miist oomena STL monensimu

Thingiverse
https://tflexcad.ru/download/documentation/ | CipaBounsie matepuainnl T-Flex CAD

8. [lepeuens MHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1.  TlepeueHbp MpPOTpaMMHOTO OOECIIEUYCHHS, HCIIOJIB3YeMOIr0 IMPU OCYIIECTBICHUU
00pa3oBaTeIbHOTO Mpolecca Mo JUCIUTUINHE.
[Tepedenp HCTIOIB3YEMOTO MPOTPAMMHOTO oOecTieueHus npeacTanieH B Tadmute 10.

Tabmuna 10— I[Tepedens mporpaMMHOTO 00€CTICUCHHST
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Ne i/t HaumenoBanue

He npenycmotrpeno

8.2.  Ilepeuenn UH(GOPMAITMOHHO-CIIPABOYHBIX CUCTEM,UCIIONIb3YEMBIX npu
OCYIIIECTBICHNU 00pa30BaTEILHOTO Mpoliecca MO AUCIUTIINHE

HepequL HCIIOJIb3YyCMBbIX I/IH(i)OpMaI_II/IOHHO—CHpaBO‘IHBIX CUCTEM IIPCACTABJICH B Ta6n1/1ue
11.

Taonuna 11— Ilepeuens nHGOPMALIMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaunmenoBanue

He npenycmotrpeno

9. MarepuanpHO-TeXHUYECKas 0a3a
CoctaB  MaTepualdbHO-TEXHHYECKOW  0a3pl, HEOOXOAUMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeIpHOrO MpoIlecca Mo AUCIUILUIMHE, IPEACTaBICH B Tabmuiel?2.

Tabnuna 12 — CoctaB MaTepUaIbHO-TEXHUIECKON 0a3bl

No HaumeHnoBanue coctaBHOM 4acTH Homep aynutopuu
/1 MaTepUaTbHO-TEXHUIECKON 0a3bl (Ipu HEOOXOAUMOCTH)
JIexkmoHHas ayquTopus 21-21
MynsTuMenuiiHas JEKIMOHHAS ayTUTOPHUSI 31-04
3 | CnenmnanusupoBannas naboparopust «HoBbIx MockoBckuii nip. 149
MIPOM3BOICTBEHHBIX TEXHOJIOT U BA, ayn. 417
10. OneHovHbIe CpeACcTBa ISl MPOBEIECHUS TPOMEKYTOUHOM aTTeCTalluu

10.1. CocraB OLEHOYHBIX CPEACTBUIA IPOBEACHHUS IPOMEXKYTOUHOM arTecTaluu
00yJaroIuxcs 1Mo TUCIHUILIMHE TPUBEIeH B Tabmuie 13.
Tabnuna 13 — CocTaB OLEHOYHBIX CPEJCTB ST IPOBEAEHHS IPOMEKYTOUHOM aTTeCTallii

By npoMexxyTouHOM aTTecTau IlepeueHb OLIEHOYHBIX CPEACTB
DK3aMeH Cnucok BOIPOCOB K 9K3aMEHY;
TecTsl.
JudbdepenunpoBaHHbIi 3a4éT Cnucok BOTIPOCOB;
TecTsl.

10.2. B kadecTBe KpUTEPUEB OLEHKA YpPOBHSI C(HOPMHPOBAHHOCTU (OCBOCHUA)
KOMITETEHIMI 00ydarolmuMucs NpUMeHseTcsl 5-0ajuibHas MIKaia OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIMI, KOTOopasi npuBeaeHa B Tabnuue 14. B TeueHne cemecTpa MOXKET HCIOIB30BATHCS
100-6amnpHass  ImKajga  MOAYJIBHO-PEHTHHTOBOM  CHCTEMbl ~ YHHMBEPCHTETa,  IpaBHIIA
VCIIOJIb30BaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMATUBHBIM AKTOM
['VAIL

Tabnuna 14 —Kpurepnn orieHKH ypoBHSI chOPMUPOBAHHOCTH KOMIETEHIINH

O11eHKa KOMIIETEHIINT

XapakTepuCTUKa C(OOPMUPOBAHHBIX KOMIICTCHITUHN
5-0ayIbHas 1IKajia P p (bopmnp

— oOyyatomuiicss IIyOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBII
Mmarepua;

«OTIIMIHO» — YBCPCHHO, JOTHUYHO, ITOCJICIOBATCIbHO U I'PaMOTHO CI'o U3J1aract,

«Ba4YTCHO»
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O1eHKa KOMIIETEHIINNA

XapakrepucTtrka c(hOpMAPOBAHHBIX KOMIIETECHIIMNA
5-OayIbpHas HIKajaa P p (bopmmp

— ONMHpasCh Ha 3HAHUSA OCHOBHOW M JIOMOJHHUTEIBHON JIMTEpaTyphl,
TECHO TIPHBSI3BIBACT YCBOCHHBIC HAYYHBIC MTOJIOKCHHSI C MPAKTHICCKON
JIESITEIIbHOCTRIO HATIPABIICHHS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTHPYET BBIIBUTAEMbIE UM UJICH,

— JenaeT BBIBOABI M 0000IIEHNS;

— ¢BOOOHO BJIAIEET CHCTEMOM CIIENMATN3HPOBAHHBIX TOHSITHH.

— o0yJaronuiicst TBEPIO YCBOUI MPOTPAMMHBIN MaTepuai, TPaMOTHO U
10 CYH_[eCTBy u3jgaracr €ro, OHI/IpaﬂCL Ha 3HaAHUs 0CHOBHOI71
JUTEPATYPHI;

— HE JIOMYCKaeT CYNICCTBEHHBIX HETOYHOCTEHH;

— YBSI3I)IB3,CT YCBOGHHI)IC 3HAHUA C HpaKTH‘IGCKOfI NCATCIIBHOCTBIO
HaHpaBJICHI/ISI;

— apryMEHTUPYET Hay4YHbIC TIOJIOKEHHS,

— JieJ1aeT BBIBOABI M 0000IIEHNS;

— BIIQJICET CUCTEMOM CITEIMAIM3UPOBAHHBLIX TOHITHH.

«XOPOIIO»
«3a4TCHO»

— o0ydarouuiicss yCBOMJI TOJILKO OCHOBHOW HMPOTPaMMHBIA Marepual,
[I0 CyLIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUA TOJIBKO OCHOBHOM
JIUTEPATYPBI;

— JIOIyCKAeT HeCYIECTBEHHbIE OMUOKH U HETOUHOCTH;

«YIIOBJIETBOPUTEIILHO .
— UCIBITBIBACT 3aTPYJHCHUs B IPAKTUYECKOM IPUMEHEHUU 3HAHUI

«3aYTEHO»

HaIpaBJICHUS;
— c11a00 apryMEeHTUPYET HayUYHbIE ITOJIOKEHHUS;
— 3aTpynHsAeTCs B (GOPMYIMPOBAHUH BBIBOIOB M 0000IICHNUI;
— YaCTUYHO BJaJIC€T CUCTEMOH CIIEIMAIN3UPOBAHHBIX NOHITHH.
— o0ydaronuiicss He YCBOWJ 3HAYMTENbHOM YacTH MPOrpaMMHOIO
MaTepuania,

«HEYIOBJIETBOPUTENbH | — IOMYCKA€T  CYLIECTBEHHbIE  OIMMOKM W  HETOYHOCTU  IpH

o» paccMOTpPEHHUH MTPOOJIEM B KOHKPETHOM HalpaBJICHUH;
«HE 3aYTCHO» — UCTIBITHIBAET TPYAHOCTH B IPAKTUUECKOM IIPUMEHEHUY 3HAHU;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC MOJIOKCHHS;
— He HOPMVIIMPYET BHIBOIOB U 000OIIIEHUA.

10.3. TumnoBble KOHTPOJIbHBIC 3aJAHUS WJIM UHBIE MaTEPUAJIbI.
Bompocs! nis sx3ameHa npecraBieHsl B Taonauie 15.

Tabnuma 15 — Borpock! aiist sx3ameHa

Ne Kon
[lepedenb BOpoCoOB ISl 3K3aMEHA
/1 WHIUKATOpa

1 . beicTpoe nmpoToTUnpoBaHue IK-4./1.1
. AITUTUBHBIE TEXHOJIOTHH

. IIporoTunuposanue

. XapaKTEepUCTUKHU MTPOTOTHUIIA

. Ilaru ©pICTPOro NPOTOTUMHMPOBAHUS
. TouHOCTB BOCTIPOU3BENCHUS

. SLA MeTox

. FDM meton

. SLS meToxn

03N N KW

\O

2 10. Tpexmepnoe moaenupoBanue cpeacrsamu CAITP [1K-4./1.2
11. KonBepranus u nepenada JaHHbIX

12. IlpoBepka 1 MOArOTOBKa K paboTe

13. IlocnoiitHOE NOCTPOEHUE U3ETHS

14. Ynanenue noaaepkek u mocroopadboTka
15. Ctynenyaroctsb

16. ®opmat STL

12




17. Yopasnstoiue KOMaH bl
18. OpueHTanus u3aenus

19. IlognepxuBarommiye CTpyKTYyphl

20. Buapl pemeTok 3anoaHeHUs

21. ®oTononuMepu3aMOHHbIE MaTEPUAIIB

22. MexaHu3Mbl U CKOPOCTH PEAKIUA MOTUMEpU3aIIUN

23. JlazepHas crepeonuTorpadus

24. MeToabpl CKaHUPOBAHMS TIPH JIa3€pHOM CTepeouTorpauu
25. Ilponiecc U3roTOBIEHMSI UHTErPAIbHBIX MUKPOCXEM

26. TpeOoBaHUs K MaTepuaiaM B YHEPTEeTHUKE

27. N3rotoBneHne MpOTOTUIIOB C UCTIOIH30BAHUEM HECKOIBKUX
MaTepuajioB

TIK-4.]1.3

28. OuuncTKa U 3aIuTa u3AeIun

29. Ilpouecc 3KCTpy3uHn

30. OO0beMHBII pacxox U CKOPOCTh MeYaTu

31. Kpucrannuzaius U oxJIaKJIeH1e

32. lllupriHa TMHUN U TPOYHOCTH IEPUMETPOB
33. Marepuaisbl 151 SKCTPY3UU

34. Ocnactka miiga FDM neuatu

35. IlpononpHas ¥ monepeyHasi MPOYHOCTh

TK-4.]1.4

Bonpocs! ans nud¢. 3auera npeacrasieHsl B Tadauue 16.

Tabmuma 16 — Borpocs! mist audd. 3adera

No

/m

[Tepeuens BonpocoB s qudd. 3auera

Kon

HHIHKATOpa

1

36. KomOUHT 1 OTKaThI

37. Ileuath ¢ HECKOJIBKUMHU SKCTPYyAEpamMu

38. Coznanue MuTheBBIX (hopM

39. MeToas! OBICTPOTO IPOTOTUITUPOBAHUS HA TTOPOIITKOBOW OCHOBE
40. Buas! nopoIKoB

41. MakpoKrHETHKA CIIEKaHUS

42. TeepnodazHoe crieKaHue

43. KunkodaszHoe criekaHue

44. XuMHUECKOE CIIEKaHUe

45. DIeKTPOHHO-JIY4eBOE MIJIaBICHHUE

MK-4.71.1

46. KunemaTuka JBM>KCHHUS TOJIOBEI

47. CyOCTpaKTUBHBIE TEXHOJIOTHH OBICTPOTO MPOTOTUITUPOBAHMS
48. KoHncTpyupoBaHue U 1u3aitH

49. CepuiiHO€ TPOU3BOACTBO MOJCIICH MPHU MOMOIIHU aITUTUBHBIX
TEXHOJIOT UM

50. Cucrema ynpasienust 3D neyaTbio

51. HarpeBarenbHbIE 3JIEMEHTHI

52. Dkcrpynepsl Bouden u Direct

53. Hotend u Coldend

54. KanubpoBka 000pyaIOBaHUS

MK-4.]1.2

55. Linear advance

56. [loBblllIeHHE KayecTBa Me4YaTu

57. AnuTUBHBIE TEXHOJIOTUU B SHEPIE€TUKE
58. MocCThl U HaBUCaHUS

59. Jleexrrl neuarn

60. XuMuueckue crnoco0bl 00paboTku

61. MexaHndecknue criocoObl 00paboTKH

TK-4.]1.3
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62. 3aBUCUMOCTBH TOJIIIHMHEI CJIOS M CTEHKH OT COIlIa
63. lcnonp3oBanue OameH

64. PexxuM pasmiakuBaHus

65. G-KoJ A1 cTapTa ImevyaTu

66. G-xoj 171 OKOHYAHUS [1eYaTu

67. [II-perynsarop TeMneparypsl

68. OcHoBHbIe TpeboBaHus kK CAD-MoemsimM, HCITONIb3YEMBIX TS
aJTMTUBHOTO MTPOU3BOJICTBA

69. TBepaoreabHast KOHCTPYKTUBHAS T€OMETpUs?

70. KontypHoe npeacTaBieHue?

71. B 4eM 3akIi04al0OTCs TOCTOMHCTBA M HEIOCTATKU (hopmara
ASCII?

72. KakuM 00pa3oM OCyIIeCTBISETCS SIKCIOPT TE€OMETPUUYECKUX
moneneit B popmar STL B coBpemennbix CAD-cucremax?

73. B yem 3akiodaeTcs npodiaemMa n30bITOYHOCTH JAHHBIX TPU
ucnonb3oBanuu STL unTepdetica?

74. Kakue Tononoruyeckue npooieMbl MOTYT HaOMIOAThCs IPU
HCITOJIb30BAaHUU T€OMETPUIECKUX Mojeieit B opmare STL?

75. Kakue reomerpuyeckue npodaemMpbl MOTYT HMETh MECTO TTPH
HCIIOJb30BaHUH TEOMETPUUICCKUX Moneler B hoopmare STL?

TK-4.]1.4

Tabmauna 17 — Ilep

[lepeyenp TeM Ui KypcOBOTO IPOSKTHPOBAHMUS/BBIOJIHEHHS KYpPCOBOH pPabOTHI
npeacTaBieHbl B Tabnuue 17.

€UeHb TEM JIJIsl KYPCOBOTO NPOSKTUPOBAHUSI/BBITIOTHEHHS] KYPCOBOW pabOThI

Ne /ot N
KYPCOBOM PabOTEI

[IpumepHBIii nepeueHs TeM ISl KYpCOBOTO MPOEKTUPOBAHUS/BBITTIOTHEHUS

Y4eOHbIM MJIAaHOM HE MPEAYCMOTPEHO

Bompockl i1 mpoBeNeHUsS TPOMEKYTOYHOM aTTecTalldd B BUJAEC TECTHPOBAHUS
Mpe/CcTaBlIeHbl B Tabnuie 18.

Tabmuna 18 — [IpumepHEBI HEpedyeHb BOIIPOCOB IS TECTOB

Ne . Kon
[TpumepHbIil mEpedeHb BOIPOCOB ISl TECTOB
/11 HWHJIMKaTOpa
1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM OOHO20 BEPHO20 OMBEMa
U3 uemvipex npeosoNHCeHHbIX U 0O0CHOBAHUEM 8bIOOPA
Wnctpykuus: IlpounTaiite TeKcT, BbIOepUTE MPaBUIIBHBIN OTBET U 3alHIINTE apTyMEHTHI,
000CHOBBIBatOLINE BEIOOP OTBETA
1 | Kakoe MakcuMajbHOE KOJH4YECTBO MaTepuasioB MoxeT ObiTh | [IK-4./1.1
HCI0JIb30BAHO NPHU Mcnob3oBanum Polyjet rexnosornu?
1)2
2)4
3)8
4) 16
2 IK-4.]1.2

(V)

U3roTaBJIMBAaEeMbIX MeTOAAMHU A/IMNTHBHBIX TE€XHOJIOTHIi
1) BnauBath naTyHHBIE pe3b0OBBIE BCTABKH.

2) IlpoexTupoBaTh pe3pdy B JeTAIH.

3) Hape3sats pe3n0y mociie me4atu METYUKOM.

4) Bce BapMaHTLI.

Kak wmoxHO [ejnarb pe3b00oBble OTBEpPCTUSI B JIeTAJAX,
"

14




Yrto HeoOxoqumo caenarhb nepea 3D neuarbro?

1) OxnaauTh MevaTarouryro TOJIOBY.

2) O0ecnieunTh AAre3MBHBII CJI0H Ha CTOJIE.

3) OGecrieunTh aAT€3UBHBIN CIION Ha IKCTPYIEPE.

4) BpyuHyro nepeIBHHYTh II€YaTAlOUIyl0 TOJOBY B JIOMallIHEE
MIOJIOKECHHE.

TIK-4.]1.3

Kak Heiab3si M3roToBUTH H3JeJiHe € HABHCAIOIIMMH 3JeMeHTaMU
ucnojb3yss FDM Texnosioruio?

1. C momorpio CAIIP 106aBUTh MOMIEPIKKH O] HABUCAIOIIIHE
AIIEMEHTHI.

2. [ToBepHYTH JIeTaNb TaK, YTOOBI HE OBUIO HABHUCAIOIINX 3JIEMEHTOB.

3. Ucnoab30BaTh METAJINYECKHUI MOPOIIOK B Ka4eCTBE MOAIepPIKeK.
4. Ucnionb30BaTh ciaiicep i MOCTPOEHUE UCKYCCTBEHHBIX MOAIEPIKEK.

TIK-4.]1.4

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOILKUX 8APUAHIOE OMEEemad

U3 NPEONOANCEHHBIX U PA36EPHYMBIM 0DOCHOBAHUEM 8b100PA

Wncrpykuus: IIpounTaiite TEKCT, BEIOEpUTE NPAaBUIIbHBIC BADHAHTHI OTBETA U
3aIUIIATE apTYMEHTHI, 000CHOBBIBAIOIIE BEIOOP OTBETOB

B kakom ¢opmare s3kcnoprupyerca 3D monenb AJsi AajibHeHIero
U3TOTOBJICHUS] METOXAMHU A/ IMTHBHBIX TEXHOJIOTHii?

1. STL.

2. STEP.

3.3DP.

4. CTL.

TIK-4.]1.1

Kakue u3 caeaywommx yreep:kaeHuid o ¢poronoaumepHoii 3D-neuaru
BepHbI?

1. ®oTonoIMMepHasi Ne4aThb UCHOJIb3YeT KUAKHE CMOJIbI, KOTOpPbIe
3aTBepAeBaloT N0/ BO3leiCTBHEM YJIbTPadgnoaeToBoro ceera.

2. Ins poronosmmepHoOi mevyaTu 0013aTeIbHO TPedyeTCs MOIIePKKA
MoJeJ1el, TAK KaK MaTepHaJl He MOXKeT YAep:KuBaTh (hpopmy
CaMOCTOSAITEJIbHO.

3. ®oTonoumMepHbie 3D-NPUHTEPBI MOTYT CO31aBATh 00bEKTHI €
BbICOKOI JeTajiu3anueil U NiaJKoil mNoBepXHOCTHIO.

4. (DOTOHOHI/IMepHaSI neyaTb NOAXOAUT TOJIBKO IS CO3AaHUA KPYITHBIX
00bekToB Oosiee 100 KyOMUECKNM CAHTUMETPA.

TIK-4.]1.2

Kakoe NporpaMMHoe odecrneueHune HCMOJIb3yeTCsl s
npoektupopanuss 3D Mogeau, ¢ HeJb0 ee  JaJbHellIero
H3TOTOBJIEHHS METONAMH AJJAUTHBHLIX TEXHOJIOTHii?

1. ELCUT.

2.SolidWorks.

3. SimInTech.

4. T-Flex.

TIK-4.]1.3

3ayeM NPOBOAUTH CTATHYECKMIA AHAJIM3 U3eJTUusA?

1. Onpenenenue 3eKTPOMAarHUTHBIX XapaKTEPUCTUK U3/1ETIHS.
2. BoisiBJIeHHEe MAKCUMAJIbHBIX HANPsKeHUH 1 AedopManmid.
3. Pacuer a’sponrHaMHU4E€CKUX CBOMCTB.

4. Be10op MaTepuaJa.

TIK-4.]1.4

3 mun. 3aoanue 3AKpblMOo2o muna Ha yCmAaHoeJ1eHUue coomeeniCmeus

Huctpyxius: [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K KaXKT0# MO3UIIMK, TaHHOU B
JIEBOM CTOJIOIE, MOJOEPUTE COOTBETCTBYIOIIYIO IMTO3UITUIO B TIPABOM CTOJIOIE
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CooTHecuTe MaTepuajbl U aJIMTUBHbIE TEXHOJIOTHH, B KOTOPbIX OH
HCIOJIb3yeTcs.

1. ®otononumepsl (SLA)

2. PLA (FDM)

3. AmomuHMEBbIN nopomok (SLM)

4. PETG (FDM)

5. ABS (FDM)

6. Tutanoswii mopommok (SLM)

TK-4.]1.1

10

CootHecute TexHoa0rnu 3D-nmeyaTn ¢ MX OMUCAHUSIMH.

Kareropuu:

A. FDM (Fused Deposition Modeling)

B. SLA (Stereolithography)

C. SLS (Selective Laser Sintering)

D. DLP (Digital Light Processing)

BapuaHTsl OTBETOB:

1. Mcnonp3yeT MOpoIIKOBBIM MaTepua, KOTOPbIi crieKaeTcs Ja3epoM st
co3/1aHusl OObEKTa.

2. OcHOBaHa Ha MOCJIOITHOM HallJIaBJICHUH TEPMOIUIACTHKA Yepe3
IKCTPYIEP.

3. Ucnonb3yeT xUAKyI0 (HOTOMOTUMEPHYIO CMOITY, KOTOpasi 3aTBEPCBACT
07T BO3ICHCTBUEM YIABTPA(PHOIETOBOTO CBETA.

4. IToxoxxa Ha SLA, HO UCIIONB3YET MPOEKTOP JIsI OAHOBPEMEHHOTO
OTBEP>KJICHUS LIEJIOTO CJI0S CMOJIBI.

IIpaBuJbHbBIE OTBETHI:

A-2, B-3, C-1, D-4

MK-4.]1.2

11

CooTHecuTe MaTepuaJbl ¢ TexHoaorusaMu 3D-neyaru, 11 KOTOPBIX
OHU NOIXOIST.

Kareropuu:

A.PLA

B. ®orononumepHas cmoina

C. HeitsloHOBBIN OPOILIOK

D. Meramndeckuii mopoIok
BapuaHTsl 0TBETOB:

1. FDM

2.SLA

3.SLS

4. DMLS (Direct Metal Laser Sintering)
IIpaBuJbHbBIE OTBETHI:

A-1, B-2, C-3, D-4

TIK-4.]1.3

12

CooTHecuTe 3Tanbl AJYINTHBHOIO MPOU3BOJACTBA C UX ONMUCAHUAMM.
Kareropuu:

A. Iloaroroska 3D-mMonenu

B. Ileuars

C. IlocTobpaboTka

D. Kontpons kauectBa

BapuanTsl 0TBETOB:

1. Hapeska monenu Ha ciiou u renepanus G-kozia Jyisi IpUHTEpa.

2. Ynanenue nonaepxkek, nudoBKa, MOKpacka Wik TepMooOpadoTka
TOTOBOT'O U3/ETHS.

3. [IpoBepka reoMeTpUU U MEXaHUYECKHUX CBOMCTB FOTOBOTO M3/IETHSI.
4. ITocnoiinoe co3nanue 00bEKTa C UCIIOIB30BAHNEM BHIOPAHHOMN
TEXHOJIOTHH.

TIK-4.]1.4
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IIpaBu/bHBIE OTBETHI:
A-1, B4, C-2, D-3

4 mun. 3aoanue 3aKpvlmoco muna Ha ycmarnoejieHue NOCEe008AMEeNbHOCTIU

MNHuctpykuus: IIpounTailTe TEKCT U yCTAHOBUTE MOCIEI0BATEIBHOCTD.

3anumure COOTBETCTBYIOIIYIO NOCIICA0BATCIILHOCTD 6YKB CJICBAa HAIIpaBO

13

Paccrasbre 3Tansl padorsl FDM 3D-npunTepa B npaBHJIbLHOM
10CJ1e/10BaTeJIbHOCTH.

BapuaHTbl OTBETOB:

1. Harpes skctpynepa u miaropmsl.

2. 3arpy3ka (uiamMeHTa B 3KCTpyZep.

3. Hapeska 3D-Monenu Ha ciiou u renepanus G-koza.

4. IlocnoliHoe HalUIaBJIEHUE MaTepHuaa.

5. OxnaxieHue roTOBOIrO U3CIIHS.

6. YnaneHue noaiaepKeK (eciiu OHU €CTh).

IlpaBuabHas mocjieaoBaTeJbHOCTD: 3,1,2.4,5, 6

TK-4.]1.1

14

PaccraBbTe 3Tanbl NOCTOOPA0OTKH U3/1€/IUsl, HATIEYATAHHOIO HA
SLA-npuHTepe, B NPAaBUJIbHOM MOCJI€10BATEILHOCTH.
BapuaHTsl 0TBETOB:

1. ITpoMbIBKa MO B U30MPOIMIOBOM CITUPTE.

2. Y®-0TBepKI€HUE MOAECIIH.

3. VYnanenue nogaepxex.

4. lnuoBKa MOBEPXHOCTH.

5. HaneceHnue 3aIUTHOTO MTOKPBITHS.

IlpaBuabHas nocjaenoBareJabHocTh: 1,3, 2,4, 5

TK-4.]1.2

15

PaccraBbre koMnonenTbl FDM 3D-npunTepa B nmopsijike MX y4acTusi
B Mpoliecce me4aru.

Bapuantsl 0TBETOB:

. DKCTpYHep.

. [lTaroBele ABUTATENH.

. [Inmarpopma it meuaTu.

. HarpeBarenbHbIi 3JIEMEHT.

. JlaTuuk Temneparypsl.

. Karymka ¢ punamentom.

. Cucrema oxJIaXxKJIeHusl.

IIpaBuibHasi mocjea0BaTeJbHOCT: 6, 1,4, 5, 2,3, 7

NN R W

TIK-4.]1.3

16

IMocaenoBaTeIbHOCTh JeWCTBUH /1Jisi TPOBEIEHHS] CTATHYECKOIO
anagan3a m3aeiansa B SolidWorks.

. Co3manue ceTku

. [IpumeHeHne Harpy30Kk

. Co3nanue monenu

. Haznauenue marepuaon

. Co3nmanue oruera

. [IpocMoTp pe3ynbTaToB

. Co3nanne HOBOIO MCCJICIOBAHUS

. [IpuMeHeHue 3akperieHui

. 3ammyck aHanu3a

IlpaBuabHas nocjaenoBareJabHocTh: 3,7,4,8,2,1,9,6,5

O 00 IO\ DN B W=

TIK-4.]1.4

5 mun. 3aoanue omxpwimozo muna c pazeepHymvimM 0meemom

Wnctpykuus: [IpounTaiite TEKCT M 3aMUIIATE Pa3BepHYTHIH 0OOCHOBaHHBINH OTBET
WY HATMIIUTE OPONYIICHHOE CIOBO/CIOBOCOYETAHUE
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17 | B aiAuTHBHOM NPOW3BOACTBE JJIA CO3MaHUs u3aeauil ucnoabsyercs | [1K-4.J1.1
MeTO/I MOCJI0IiHOr0 .
(OTBET: HApANIMBaHKSA)

183 | OguH M3 caMbIX pacnpoCTPaHEHHbIX MaTepuadoB B agauTuBHOM | [TK-4.]1.2
NpPOM3BOACTBE — 3TO , KOTOpBIiH HcHoab3yercs A
3D-neyarm.

(OTBeT: IJIACTHK)

19 [ das  co3maHmss  MeTra/uiMyeckumx  Jerajeid B agautuBHoM | [1K-4.]1.3
NPOM3BOJACTBE YACTO MNPHUMEHNAETCHA  TeXHOJOTHsl
JIa3€PHOI0 CIeKAHUS.

(OTBeT: CeJTEKTHBHOIO)

20 | B axauTHBHOM NMPOU3BOACTBE /LIS CO3MAHUSI CJA0KHBIX [1K-4.]1.4
reoMeTpu4ecKux popM 4acTo UCHOIb3yeTCs
MoO1eJIMpOBaHue.

(OTBeT: TBEPAOTEILHOE)

[Tpumeuanne: CucTteMa OLIEHUBAHUS TECTOBBIX 3aJIaHUIA.

1-it Tun. 3aganre KOMOMHUPOBAHHOTO THIIA C BBIOOPOM OHOTO BEPHOTO OTBETA M3
YeThIPEX MPEATIOKEHHBIX 1 000CHOBAaHHEM BBHIOOpA CUMTAETCSI BEPHBIM, €CIIH MTPABUIIEHO
yKa3aHa nudpa u npuBeeHbl KOHKPETHBIC apTyMEHTHI, UCTIONIB3YEeMbIe TP BEIOOPE OTBETA.

[TonHOE coBmajieHHe C BEPHBIM OTBETOM — 1 Oai.

HesepHblit oTBeT miu ero orcyrcrsue — () 6asios.

2-ii THN. 3anaHre KOMOMHHPOBAHHOIO TUIA C BELIOOPOM HECKOJIBKUX BAPHAHTOB OTBETA
U3 IPEAJIOKEHHBIX U Pa3BEpHYThIM OOOCHOBAaHMEM BbIOOpA CUMTACTCSI BEPHBIM, €CJIM IIPABUIIBHO
yKa3aHbl IU(PBI U IPUBEICHBI KOHKPETHBIE apIyMEHTBI, UCTIOJIb3yeMbIe ITPH BEIOOPE OTBETOB.

[TostHOE CcOoBMazieHUE C BEPHBIM OTBETOM — 1 Gasu.

Ecnu nomymieHs! omuOKH WM OTBET OTCYTCTBYeT — () Gasios.

3-ii TMN. 3ajaHue 3aKPhITOro TUIA HA YCTAHOBIIEHUE COOTBETCTBUS CUUTAETCS BEPHBIM,
€CJIM YCTaHOBJICHBI BCE COOTBETCTBUS (TMIO3ULIMU U3 OJJHOTO CTOJIOIAa BEPHO COMOCTABIICHHI C
MO3UIUSMHE JIPYTOTO CTONIONA).

[TomHOE coBMaieHne ¢ BEpHBIM OTBETOM — 1 Oas.

HesepHnplii oTBeT Min ero orcyrcrBue — 0 6aios.

4-i1 THN. 3anaHue 3aKphITOTO THUIIA HA YCTAHOBJIEHUE MOCIEN0BATEIbHOCTH CUUTAETCA
BEPHBIM, €CJI IIPABUIIBHO yKa3aHa BCs MOCIIEI0BATEIIBHOCTD HUMD.

ITonHOE coBmazieHue ¢ BEpHbIM OTBETOM — | Gasnt.

Ecnu nonymiens! omiOKU Uil OTBET OTCYTCTBYET — () 6asuioB.

5-if Tun. 3asaHue OTKPHITOTO TUIIA C PA3BEPHYTHIM OTBETOM CUHUTAETCSl BEPHBIM, €CIIU
OTBET COBMAJIAET C ATAJIOHHBIM TI0 COACPIKAHUIO M MOTHOTE.

[IpaBunBHBIN OTBET 32 3a7jaHKE OLIEHUBAETCs B 3 Oasia.

Ecmu nomynieHa oiHa ommOKa\HETOYHOCTH\OTBET MPABWILHBIN, HO HE TIOJTHBIN — 1 Oas.

Ecmu nomymieno 6osee 1 ommOKu\OTBET HEMIPaBUIIBHBIN\OTBET OTCYTCTBYET — () OaJIIIOB.

[lepeyeHp TeM KOHTPOJBHBIX PAOOT MO AUCHUILIUHE OOYYaOLIMXCS 3a04HON (POPMBI
o0yueHus, IpeicTaBIeHb! B Tadnue 19.

Tabauna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne i/im IlepeyeHb KOHTPOJLHBIX PAOOT

He npexycMmorpeHo
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10.4. Meroauueckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHHWBAaHUSA
WHIMKATOpOB, XapaKTEepHU3YIOLIUX dTanbl (OPMUPOBAHUS KOMIETEHIIMH, COAepKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, peniaMeHTHUpyIOLMX TOPSAOK U MPOLENYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJISl yCIEBAEMOCTH U MPOMEXYTOYHOW aTTeCTallMi 00ydaroluXxcs
I'VAIL

11. Metoaudeckre yka3zaHus JUisl O0y4JaroUXCsl IO OCBOSHUIO TUCIIMIUIAHBI

11.1. Mertoauveckne ykazaHus Il OOYYaIOIIUXCS IO OCBOCHHUIO JICKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHHUE JIEKIIMOHHOIO MaTepuajia — JIOTUYECKU CTPOMHOE, CHCTEMHOE,
IyOOKOE M SICHOE H3IIOKEHHe ydeOHOro Marepuaia. Ha3HaueHWE COBPEMEHHOW JICKIHH B
pamMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(GOPMAIUIO MO TEME, a B OCBOCHUU
(yHIaMEHTaNbHBIX MPOOJIeM AWCIMUIUIUHBI, METOJOB HAy4YHOTO I[IO3HAHUS, HOBEHIIUX
JNOCTIKEHUI HayuyHOM MbIciu. B ydueGHOM mpolecce JeKIHs BBIMTOIHSAET METOAO0JIOTHYECKYIO,
OpraHHU3AIMOHHYI0 U MH(DOpPMaMOHHYI0 QyHKIUU. JIEKIus pacKphIBaeT MOHATUWHBIN anmapar
KOHKpETHOM oOnacTu 3HaHuA, €€ mpoOieMbl, AAeT IeJIbHOE MPEACTaBICHUE O TUCIUILIMHE,
MOKa3bIBAE€T B3aUMOCBS3b C JPYTUMU JUCIUIUIMHAMM.

[InanupyeMble pe3yabTaThl IPU OCBOSHUH 00YYAIOIIMMUCS JEKIIMOHHOIO MaTeprana:

- MOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OINPEIEIAETCS UEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOM TEME;

- MOJTyYEHHUE OIBITa TBOPYECKOM PabOThl COBMECTHO C MPEToAaBaTeieM;

- pazBuTHe NPOPECCHOHATBHO-JENOBbIX KauecTB, JIIOOBHM K MpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILJICHHUS.

- MOSIBJICHHE HEO0OXOIMMOTO HHTEpeca, HEOoOXOIUMOTO i CaMOCTOATEIbHON
paboTsr;

- MOJIydeHUE 3HAHUN O COBPEMEHHOM YpPOBHE DPa3BHUTHs HAyKH M TEXHUKH U O
MIPOTHO3€ WX PA3BUTHUS HA ONMMKANUIITHE TOIBL;

- Hay4YUThCS METOAUYECKH 00pabaThiBaTh MaTepHall (BBIACIATH IJIABHBIE MBICTH U
MOJIOKEHMSI, TPUXOAUTHh K KOHKPETHBIM BBIBOAAM, MTOBTOPSTH UX B PA3MTUYHBIX (POPMYTHPOBKAX);
- MOJIyYeHUE TOYHOTO TOHUMAHHUS BCEX HEOOXOMMMBIX TEPMUHOB U TTOHSATHH.

JIeKIMOHHBIN  MaTepuas MOXET CONPOBOXKIAThCS JEMOHCTpalMed CclaioB U
WCTIONB30BAaHUEM PA3AaTOYHOrO Marepuaja TpH TMPOBEACHUU KOPOTKUX JAWCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUS OTACTBHBIX TEMATUK 0 TUCITUTUINHE.

CTDVKTVDa MIPEIOCTABICHUS JICKIIMOHHOTO MaTepuana:

BBenenue B aaiuTUBHBIE TEXHOJIOTUH;

- TexHOoIOTHH 1 MPOIIECCHI AIIUTUBHOTO MPOU3BO/ICTBRA;

- O6opynoBanue 11l aJJUTHBHOTO IPOU3BOICTBA;

- Pabota ¢ ucxogHpIMH MaTepuaIamMu;

- [TonroroBka o6opymoBanus K padboTe;

- KonTpomns nporiecca aaiuTUBHOTO MMPOU3BOICTBA;

- TexHuueckoe oOCIykuBaHUE U 0€30MaCHOCTb;

- O6paboTka u3aenuii;

- OdopmieHne JOKyMEHTAIUH;

- WHTerpamnus B IpOU3BOICTBO.

11.2. Meroauueckue yka3zaHUs Uil OOy4aroIIMXCsl MO BBINOJIHEHHUIO JaOOPAaTOPHBIX
pabor

B xone BeinonHeHus 1a00paTopHbIX paboT 00ydaromuiics JOHKEH yIITyOUuTh U 3aKPENUTh
3HAHUS, IPAKTUYECKHUE HABBIKY, OBJIAJETh COBPEMEHHON METOAMKON U TEXHUKOW 3KCIIEpUMEHTA
B COOTBETCTBHMM C KBaJIM(UKALMOHHONW XapaKTepUCTUKOW oOyuaromierocsi. BrinonHenue
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71a00paToOpHBIX pabOT COCTOMUT M3 HKCIEPUMEHTATBHO-TIPAKTUYECKOM, pacueTHO-aHATUTUYECKOI
4acTeH U KOHTPOJIBHBIX MEPOIIPUATHI.

Brimonnenne nabopaTopHBIX paboOT OOyYaroLIUMCS SIBISETCS HEOThEMJIEMOM YacTbhiO
W3y4YeHUs JUCUUIUIMHBI, ONpenesnseMod ydeOHBIM IIJJaHOM, M OTHOCHUTCS K CpEACTBaM,
00eCTeYrBAONIUM pEIIeHHE CIEAYIONINX OCHOBHBIX 33a]a4 00y4aroerocs:

- MpUOOpEeTeHNE HABBIKOB KCCIEIOBAaHUS MPOLECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JAHHOMN JIHUCLUIUIMHBI;

- 3aKperyieHNe, pa3BUTHE U JeTalIu3alus TEOPETUUECKUX 3HAHUH, MMOTyYeHHBIX Ha
JEKIUSAX;

- MOJTy4YeHrEe HOBOM MH(POPMAIINH 110 U3y4aeMOW JUCIUILINHE;

- npuoOpeTeHre  HaBBIKOB ~ CaMOCTOSTEIbHOH  paboTel € J1aOOpaTOpPHBIM
00opynoBaHUEM U MTPUOOPAMHU.

3ajanuie v TpeOOBaHUS K MPOBEACHUIO J1a00PATOPHBIX paboT
Crynentsl pasOuBatoTcs Ha moarpynmnbl, mo 3-4 uyenoBeka. llepen mpoBeneHueM

nabopaTopHOi paboThl OO0yyaromeMcs CIeIyeT BHUMATEIbHO O3HAKOMHUTHCS C METOIUYCCKIUMHU
yKa3aHUsIMU 110 €€ BBIOJHEHHI0. B COOTBETCTBUM C 3ajaHUeM OOyYarolUecs JOJKHBI
IIOATOTOBUTD H€O6XO)II/IMBIC JAHHBIC, IIOJYYUTH OT IMpPEnoAaBaTCiid AOIYCK K BBIIIOJIHCHHUIO
naboparopHOi pabOTHI, BBHINOJHUTH YKa3aHHYIO IOCJIEI0BAaTENbHOCTh ACUCTBUM, MOIYYHUTH
TpeOyeMble pe3yabTaThl, OPOPMUTH U 3ALIUTUTH OTUET MO JabopaTopHO padoTe.

TPYKTYDPA U Ma OTYET TOPHOM T

Otuer o mabopaTopHOW paboTe MOKEH BKJIIOUaTh B Ce0S: THUTYAbHBIA JIHCT,
(hOpMYITHPOBKY 3aJaHHS, TCOPETHUCCKHE ITOJIOKEHUS, HCIIOJIb3yeMble TIPH BBITIOJTHCHHH
nabopaTopHOii pabOThI, OMUCaHUE TPOIECCa BHITOIHEHHsI J1a00paTOpHON paboThl, TOTYyYEHHbBIS
PE3yABTATHI U BBIBOIBI.

Tpeboranus Kk 0QOPMIICHHUIO OTYETA O J1a00PATOPHOM paboTe

ITo xaxoil ynabopaTtopHOil paboTe BBINOIHAETCS OTHACNBHBIA OT4eT. TUTYIBHBIN JIUCT
opopmiiieTcs B COOTBETCTBMM C IIabmoHOM (0OpasiioMm) mnpuBeleHHbIM Ha caifte ['YAII
(www.guap.ru) B paszznene «Cekrop HOPMaTHUBHON JOKyMEHTalMmW». TeKCToBbIE U rpadudeckue
MaTepuasibl 0QOpMIIAIOTCS B COOTBETCTBUU ¢ AeiicTByommMu ['OCTamu u TpeboBaHHSIMHU,
npuBefeHHbIMU  Ha caidte ['VAII (www.guap.ru) B pasmene «CekTtop HOpPMaTHBHOMN
JOKYMEHTALUN.

11.3. Metoauveckue yKazaHus i 00yHarOIINXCs M0 TMPOXOXKIECHUIO CaMOCTOSATEIbHOMN
paboThI

B Xoze BBITIOTHEHHS CaMOCTOSITEIILHOW PabOThI, OOYYArOMIMICS BBITIONHSAET PaboTy IO
3a[IaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE TperojaBaTelisi, HO 0e3 ero HemnoCpeICTBEHHOTO
y4acTHsl.

s obydaromuxcs 1Mo 3a04HOM (opMe OOydeHHs, caMOCTosATelNbHas padoTa MOXKET
BKJTIOYATh B CE0SI KOHTPOJIBLHYIO padoTy.

B mpoliecce BBIMONHEHUS CaMOCTOSTENBbHON paboThl, y oOydaromerocs (opmupyercs
1esiecoodpa3Hoe IIAHUPOBAHUE Pad0Yero BpeMEHH, KOTOPOE TTO3BOJISIET UM Pa3BHBATh YMEHHUS U
HaBBIKM B YCBOGHHM W CHUCTEMAaTH3allUU MPHOOpEeTaeMbIX 3HAHHM, O0ECIeYynBAET BBICOKHIA
YPOBEHb YCHEBAEMOCTH B TMEPUOJ OOYy4YEHHUs, MOMOTaeT IMOJYYUTh HABBIKM ITOBBIIICHUS
pohecCuOHAIBHOTO YPOBHSIL.

MetoauueckuMu ~ MaTepuaiaMM, — HaNpaBsSIOUIMMH  CaMOCTOATEIbHYIO  padoTy
00yyYarouxcs, siBISIOTCS:

- y4eOHO-METOUYECKUIN MaTepual 1Mo JUCIUTIINHE.

20



11.4. Meroauueckue YyKazaHus A OOydYaIOUIMXCS [0 TPOXOXKAECHUIO TEKYIIEro
KOHTPOJISL yCIIEBAEMOCTH.

Texymuii KOHTPOIb YCIEBAEMOCTH IIPEIyCMAaTpUBAECT KOHTPOJIb KadueCTBAa 3HAHUU
00y4aroIuXcsl, OCYIIECTBISIEMOTO B TE€UEHHE CEMECTpa C LEJbI0 OLEHMBAHUS XO/a OCBOCHUS
JUCLIUTITIUHBL.

Cucrema OLIEHOK NIpPH NPOBEACHUU IMPOMEKYTOUHOM aTTECTAMM OCYIIECTBIIAECTCS B
COOTBETCTBUM ¢ TpeOoBaHusaMu [lonoxkenuit «O TeKylleM KOHTpOJE YCHEBAEMOCTH U
MpoMeXYyTOUHOU arrectanuu cryneHToB ['YAIIL, oOydaromuxcs MO HporpaMMbl BBICILIETO
oOpazoBanus» M «O MOIYIbHO-PEHTUHTOBON CHCTEME OLEHKH KadecTBa y4ueOHOW paloThl
ctynentoB B ['YAII». [IpoBeneHue Tekymiero KOHTPOJIS YCHEBAEMOCTH OCYIIECTBISETCS C
IIOMOIII0  TE€CTOB, NpPUBEACHHBIX B Tabmuie 18. OneHuBaHUWE TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH OLICHUBAETCSI IO cUcTeMe 3aueT/ He 3a4eT. [10moKUTEeabHbIN pe3ybTaT TeKyIIEro
KOHTPOJII ~ yCIIEBA€MOCTH  JIae€T CTYHACHTY JONOJHHUTENbHBIA Oaiia mpu  NPOBEACHUU
MIPOMEKYTOYHOM aTTeCTALNH.

11.5. Meroanueckue ykazaHus 1Jig 0O0y4aroIUXCs MO MPOXOKACHUIO TPOMEKYTOUHON
aTTEeCTALUH.

[Ipomexyrounass  arrectauus  OoOydalooIIUXCs  MPEIyCMAaTpUBAaeT  OLIEHUBAaHUE
IPOMEXYTOUYHBIX M OKOHYATENIbHBIX PE3yNbTaToB 00yueHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceost:

- 9K3aMeH — (opMa OLEHKM 3HAHUi, MOMyYyeHHBIX OOyyaroIIMMCs B IpoLEecce
U3yUYEHUsl BCEH NUCUUIUIMHBI WIM €€ YaCTH, HaBBIKOB CaMOCTOATEIbHON padOThl, CHOCOOHOCTH
IPUMEHATh MX JUIsl PELUEHUS IPAKTUYECKUX 3aJady. OK3aMEH, KaK IpaBWIO, IIPOBOIUTCS B
NEepUoJ, HK3aMEHALIMOHHON CeCCHUM U 3aBEepIIaeTCsl aTTeCTAlMOHHOW OLEHKOH «OTIMYHOY,
«XOpOLIO», «yAOBIETBOPUTEIILHOY, «HEYINOBIETBOPUTEIBHON.

- i epeHIIMPOBaHHbIN 3a4eT — 3T0 (opMa OLEHKM 3HAHWM, IOJTyYEHHbIX
o0y4JaromMcst IpY U3Yy4eHUU JUCLUIUIMHBL, IPU BBIOJHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIEA0BATEIbCKUX padOT U MPOXOKACHUN MPAKTUK C aTTECTAIIMOHHOW OIIEHKON
COTIINYHO», «XOPOILO», «yAOBIETBOPUTEIBHO», «HEYJOBIETBOPUTEILHOY.

Cucrema OLIEHOK MpH TPOBEIECHUU IMPOMEKYTOYHOW aTTECTAlMM OCYLIECTBISETCA B
COOTBETCTBUM ¢ TpeOoBaHuaAMu [lonoxkennit «O TeKylleM KOHTpOJE YCHEBAEMOCTH U
IPOMEXYTOUHOM arTecTanuu cTyjaeHToB ['YAII, oOyuwarommxcsi 1o mnporpamMmbl BBICIIETO
oOpazoBanus» M «O MOIYIbHO-PEHTUHIOBOM CHCTEME OLEHKH KadecTBa y4yeOHOW paloThl
ctynentoB B ['YAID». IlpomexyTouHast arrecTanys OLIEHMBAETCS IO pPE3yJIbTaraM TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

DK3aMeH MPOBOAMTCSA B YCTHOH (opme 1Mo OumiieTam, mpencTaBieHHbIM B Tabiume 15. B
cilydae, €ClIM CTYIACHT M0 YBaKUTEIbHOW NPUYMHE HE BBINOJHWI TpPeOOBaHMS TEKYILEro
KOHTPOJIS, €My MpEeAOoCTaBIsAETCS BO3MOXKHOCTh ClaTh 3aJ0JKEHHOCTH IO TPOIYIIEHHBIM
TemaM. DopMa poBeACHNS TPOMEKYTOUYHON aTTECTALIMU — INCHMEHHAS.
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JIuct BHECEHMS U3MEHEHUH B pabouyro NporpaMmy AUCHUILUINHBI

Jlara BHECEHUS

. Hata u Ne
U3MCHCHUU N
N N . IIPOTOKOJIA IToanuce 3as.
JIOTIOJTHEHUIA. CozeprxaHue U3MEHCHUH U TONIOTHEHU N
3aceaHus kadenpoi
IToanuce BHECHIETO
Kadeapsl
N3MCHCHUA
Axryanuzauus PIT/1 2022 roga
18.06.2025 npuéma, B CBs3M ¢ ydactueM ganHou OIl | 18.06.2025 ..
. 0.4.Conénas
Kynamesa A.E. B HOBOW MOJIENI MHKEHEPHOTO npotokoi NelO

00pa3oBaHus

12.
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