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AHHoTanus

JucuuninuHa «AJJIUTUBHBIE TEXHOJOTMHM» BXOOUT B 00pa30BaTelbHYIO IMPOrpamMmy
BBICLIETO O0pa3oBaHMA — HporpaMMmy OakajaBpuara [0 HAIpPaBICHUIO TMOATOTOBKH/
cnenuanpbHoctd 27.03.01 «Cranpapruzanuss U MmeTposorusi» HampasieHHocTd «L{udposas
METPOJIOTHS U CTaHaapTH3alus». Jucunmirna peanusyercs kapenpoi « L.

JucuunnuHa HaueneHa Ha GOpMUPOBAHUE Y BBIITYCKHUKA CIIEAYIOIUX KOMIIETEHLIUM):

IIK-1 «CnocobeH mnpoBOAWTH aHAIU3 COCTOSIHUS METPOJIOTMYECKOro obOecrieueHus B
HOJpa3/IeIeHUH METPOIOTHUECKOM CITy>KObl OpraHU3aluu»

IIK-3 «CrocobeH ocymecTBiIsTh pPadOThl IO BBIABICHUIO U IPEJOTBPALICHUIO
HECOOTBETCTBUI MPOTYKIUHU MPEABIBIIEMbIM TPEOOBAHUIM)

ConepkaHne JUCHMIUIMHBI OXBaTbIBAET KpPyr BOIPOCOB, CBS3aHHBIX C OCHOBaMH
IPOEKTUPOBAHUS  TEXHUYECKUX M3JEIMM C TNPUMEHEHHMEM CpEICTB  aBTOMAaTH3aLUU
MPOEKTUPOBAHMS U JAJIbHEHIINM MPOU3BOJACTBOM C NMPUMEHEHHEM aJJINTUBHBIX TEXHOJIOTHH.
PaccmarpuBaroTcsi IpuMeHsIeMbIe B 3JIEKTPOIHEPTeTHKE MaTepHalibl U METO/ABI TTOCTOOPaOOTKH
U3IEINH.

[IperonaBanne IUCHMIUIMHBI TPEIyCMaTpUBaeT CieAyiomme (OpMbl OpTraHU3AINH
y4eOHOTOo mpoliecca: JeKIuH, 1aboparopHbie paboThl, caMOCTOATEIbHAs paboTa 00yJaroerocs.

[IporpaMMoii AMCHMIIIMHBI MPETyCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MTPOMEKYTOUHAS aTTecTaus B GopMe IK3aMeHa.

OO6mast TpyIOEMKOCTh OCBOCHUS JUCIUIUIMHBI COCTABISACT 4 3a4eTHBIX €AUHUIGI, 144
yaca.

S3bIKk 00y4YeHUS IO TUCIUIUINHE «PYCCKHIN



1. [lepeueHp MIaHUPYEMBIX PE3YNIBTAaTOB 00YUSHHS MO JUCLIUIUINHE

1.1.  Ilenwm nmpenomaBaHusi AUCIUTLIIAHbI

Lenpto npenonaBaHust sBISETCS MONTy4YeHUE 00YYarOIMMHICS HEOOXOIUMBIX 3HAHUH /s
MPUMEHEHUS aJAUTUBHBIX TEXHOJOTUH B MPOPECCHOHANBHON AEATEeIbHOCTH, 3HAKOMCTBO C
paznuuHbIMH  MetonamMu 3D medatw, WHCIONB3yeMBIMH MaTepuajaMd ¥ TOATOTOBKOU
YHOPaBISIOUIMX MPOrpaMM i ocyuiecTBieHus 3D neyartu B TeXHUYeCKo cdepe.

1.2.  JucuumnivHa BXOOUT B COCTaB dYacTh, (HOpPMUPYEMOM  y4acCTHUKAMU
o0Opa3oBareIbHBIX OTHOILEHUH, 00pa30BaTeIbHON MPOrpaMMbl BhICIIEr0 00pa3oBaHus (Hanee —
OIT BO).

1.3.  IlepedeHp MmIaHUPYEMBIX PE3yIbTaTOB OOYUYEHHUS MO JUCIUTIINHE, COOTHECEHHBIX
¢ IIaHUpyeMbIMU pesynbraramu ocBoerus OI1 BO.

B pesynbrare n3ydeHus AMCUUIIIMHBI OOyYaroOUIUiics NOJKEH 00JaaaTh CIENYIOMHUMU
KOMITETEHIUSAMH WIM MX 4YacTIMH. KOMIEeTeHIIN ¥ MHAMKATOPHI WX JOCTIKEHHS MIPUBEICHBI B
tabnuue 1.

Tabmuua 1 — IlepeyeHb KOMIIETEHIIMI M MHIUKATOPOB UX JIOCTIKEHUS

Kareropus (rpynna) | Kog u HanumeHoBanue | Kom m HauMeHOBaHWE WHIUKATOPA JOCTHXKCHHS
KOMITETCHITNHU KOMITETCHITUH KOMITETEHITUH
[1K-1 Crrocoben [1K-1.3.5 3HaTh 3Tanbsl IPOU3BOACTBA TUIIOBBIX
MIPOBOJUTH aHAJIU3 MPUOOPOB, U3TOTOBIIIEMBIX aJIUTUBHBIMU
COCTOSTHUSA METOJIaMH, METOJIMKY BBIOOpA IapamMeTPOB
METPOJIOTHYECKOTO aJIMTUBHBIX TEXHOJIOTHI
[Ipodeccronanpubie
oOecreueHus B [1K-1.B.4 BnageTh HaBBIKOM MPOBEACHUS
KOMIIETEHIINHA
MoJIpa3IeICHUN MOJITOTOBUTENBHBIX, TPOU3BOJICTBEHHBIX U
METPOJIOTHYECKON BCIIOMOTATEIbHBIX OTIEPAIMI MMPU U3TOTOBICHUHU
CITYKOBI TUTIOBBIX MPUOOPOB U KOMIUIEKTYIOIIHUX
OpraHu3aluu METOAAMU AAAUTHBHBIX TEXHOIOTUH
I1K-3 Crocoben
OCYIIECTBIISATH
paboTHI IO
BBISIBJICHUIO U [TK-3.V.6 yMeTh BBITIOJIHATH CTATUCTUYECKUI
[Ipodeccuonansubie
KOMIIETEHIIHH MIPEI0TBPAIICHUIO KOHTPOJIb KaueCTBa U3EJIHsI, MPOU3BOAUMOTO
HECOOTBETCTBUI METOJAMU aAAUTHBHBIX TEXHOIOT U
MPOIYKITUU
MIPEABSBISIEMBIM
TpeOOBaAHUIM
2. Mecto qucuumiauHsl B cTpykrype OI1

JlucuumniuuHa MOXKET 0a3upoBaThCs Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIMMHCS
MIPU U3yUYECHUU CIAEAYIOMMUX AUCIUTUTHH:

— «mKeHepHast 1 KOMIIBIOTEpHAs rpaduKay;

— «MHpOpMAIMOHHBIC TEXHOJIOTHIY;

— «MarepuanoBeeHUe.

3HaHUs, TOJYYCHHBIC MPU H3YYEHUU MaTepuana JaHHOW NUCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYEHUE, TaK U UCIIONIb3YIOTCS IPU U3YUECHUU JPYTUX JUCUUILIINH:

— «IIpon3BoaCTBEHHAS PEIAUILIOMHAS TPAKTUKAY; —

— «IToaroroBka K HpOIEAype 3aIIUTHl U 3alUTa BHITYCKHON KBAIH(DUKAIIMOHHON

paboThI.

3. O0beM U TPYAOEMKOCTh IUCIIUILTAHBI

JlanHbie 00 oOmIeM 0O0beMe IUCHHUIUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHUIOB yUeOHOM
paboThI IO TUCHUIUINHE (M pacpeiesieHUue 3TON TPYITOEMKOCTH IO CEMECTpaM) MPEICTABICHBI B
Tabsuie 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.  Ilpaktuueckue (ceMUHAPCKUE) 3aHIATUS
TeMbl mpakTUYECKUX 3aHATHH U UX TPYLOEMKOCTb IIPUBE/IEHBI B TabIuIe 5.

TaGJII/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTD

N3 Hux No
No | Tewmsl npakTuueckux | @opMbl MPAKTUYECKUX | TpPylmOEeMKOCTh, |MpakTHYECKOH [pa3zaena
/11 3aHATHI 3aHATHI (dac) MOATOTOBKH, | AWUCLHII

(gac) JIMHBI

8




Y4eOHBIM IJIAHOM HE TPETyCMOTPEHO

Bcero

4.4.  JlaboparopHble 3aHSITHS

TeMmbl 1abOpaTOPHBIX 3aHATUN U X TPYAOEMKOCTh MPUBEICHBI B TaOIHIIE 6.

Tabauna 6 — JIabopaTtopHbIe 3aHITHS U UX TPYIOEMKOCTh

N3 Hux Ne
e HaumenoBanme 1abopaTtopHbIX padoT TpyaOGMKOCTS, | NPAKTHUECKOI | pasieia
/1 (dac) MMOATOTOBKH, | AUCLIHUII
(dac) JINHBI
Cemectp 7
1 CpaBHUTENbHBIN aHAJIN3 CBOMCTB U TOUHOCTH MOJIENIEH. 4 4 1
2 Coznganune 3D-mMojieny ¥ MOATOTOBKA €€ K Mevary. 4 4 2
3 3amyck nedard Ha FDM nipunTepe 4 4 2
4 3amyck nedatu Ha SLA npunrepe 4 4 2
5 Wzyuenne ycrpoiicTBa 1 kKoMIOHEHTOB 3D-mpunTEpa. 4 4 3
6 CucreMa ynpasJieHHs aJIUTHBHON YCTaHOBKH 4 4 3
7 AHanu3 UCXOHOTO Marepuaia 4 4 4
8 Br16op marepuaina 4 4 4
9 Hrorosoe 3anstue 2 2 4
Cemectp 8
10 BrimosiHeHHE KOMILIIEKCA MOATOTOBUTEIILHBIX 4 4 5
MEPOTIPHUSITHI TIepeJT 3aITyCKOM YCTaHOBKH.
11 AHanu3 pe3ynbTaToB KOHTPOJISI U KOPPEKTUPOBKA 4 4 6
mapaMeTpoB
12 [MocTtobpaboTka m3menus 4 4 8
13 PacueT BpeMeHM U CTOMMOCTHU U3TOTOBJICHUSA AETaIN 4 4 9
14 | Pacder sxoHOMHUYECKOH 3(D(HEKTUBHOCTH OT BHEAPEHUS 4 4 10
AJTMTUBHOM YCTaHOBKH
Bcero 54

4.5.  KypcoBoe npoeKTHpoBaHNEe/ BHITOTHEHUE KypPCOBOM PabOThI

Y4eOHbIM MJIaHOM HE MPEeTyCMOTPEHO

4.6.  CamocrosTenbHas paboTa 00yyaromuxcs
Bunel camocrosaTenbHON pabOThI U €€ TPYI0EMKOCTh IPUBEIEHBI B Tabmuue 7.

Tabmnia 7 — Buasl caMoCTOATENLHON pabOTEI M €€ TPYIOEMKOCTE
Bunx camoctositensHOM paboThI BSIZEO’ Cemectp 7, yac Cemectp 8, yac
1 2 3 4
N3yueHue TeopeTuyecKoro marepuaia
13 11 2
qucuumnael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpadnueckue 3amauns (PI'3)
Brmmonnenue pedepara (P)
[ToaroroBka Kk TeKyeMy KOHTPOJIIO 6 5 1
ycuneBaemoctu (TKY)




Jomamnee 3agaaue ([13)

[TonroToBka K MPOMEKYTOUHOM

arrecraruu (11A) 7 > 2
Bcero: 26 21 5
5. [Tepedenp yueOHO-METOIUYECKOTO OOECIICUCHUS

JUISL CAMOCTOSATENIbHON PabOThl 00YHaIOIIUXCS 110 TUCIMITIMHE (MOJIYIIIO)
Y4eOHO-MeTOAUYECKHE MaTepualbl JJi CaMOCTOSTENbHON paboThl OOydaroIMXcsl yKa3aHbl B
n.a. 7-11.

6. [lepeueHb MEYATHBIX U JEKTPOHHBIX YUYEOHBIX U3TAHUI
[Tepedenp nmeyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3IaHHUN MPUBENICH B TaOnHIE 8.
Tabauna 8— IlepeueHb MeYaTHbIX M 3JICKTPOHHBIX YUSOHBIX U3IaHUN

KonunyecTBo 3K3eMILISIPOB B
Mudp/ oubnnoTexe
URL gﬁ)ec bubnaunorpaduyeckas ccplika (KpOME 21EKTOHHBIX
9K3EMILISIPOB)
Humkosckuit 1.B. OcHOBEI agIUTHBHEIX
TEXHOJIOTHH BBICOKOTO paspernieHus. M3-Bo
[Tutep, CII6, 2018, 348 ¢
Hosuxkos C.B., Pamazanos K.H. AnxnutuBHbIE
TEXHOJIOTUU: COCTOSTHUE U TIEPCTIEKTUBHI.
NzBo YTATY, Va, 2022, 75 c.
Anrtonosa B. C., Ocosckas 1. U.
ANITUTUBHBIC TEXHOJIOTHU: y4el. mocobue.
CII6.: BUID CII6 I'VIT T/, 2017. 30 c.
7. [lepeueHp 3EKTPOHHBIX 00PA30BATENBHBIX PECYPCOB
nH(}OPMAITMOHHO-TEJICKOMMYHHUKAITMOHHON ceTh « HTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBareIbHBIX pecypcoB

UH(POPMAITMOHHO-TEJICKOMMYHHKAIIMOHHOW ceTH «MHTepHeT», HEOOXOMUMBIX I OCBOCHHS
JTUCLUILTUHBI PUBEJICH B Ta0nuiie 9.

Tabnuua 9 — [Tepeuyenn AIIEKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB
MH()OPMAILIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTn « MHTEpHETY
URL agpec HanmenoBanue
https://support.ultimaker.com/hc/en-us CnpaBounsie marepuansl Ultimaker Cura
http://www.thingiverse.com/ [Tnardpopma s oomena STL moxpensimu
Thingiverse
https://tflexcad.ru/download/documentation/ | CipaBounsie matepuainsl T-Flex CAD

8. [lepeuenp MHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1.  IlepeueHr mnporpamMmMHOro obOecrmeyeHHs, UCIOIb3yEeMOT0 IpPHU OCYIIECTBICHUU
00pa3oBaTeIbHOTO Mpolecca Mo JUCIUTUINHE.
IlepedeHs ncnonp3yeMoro NporpaMMHOro odecrnedeHus npeacrasiex B Tadnue 10.

Tabmuma 10— ITepeuers mporpaMMHOro 00ecCIeUeHuUs

Ne i/t HaumeHnoBauue

He npenycmorpeno
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8.2.  Ilepeuenn UH(POPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIIONIb3YEMBIX npu
OCYIIECTBIEHUH 00pa30BaTEIHHOTO MPOIecca MO AUCIUIUINHE

[lepeuens ucnoab3yeMbIX HH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM IIPECTABICH B TaOIHIIE
11.

Tabnuna 11— Ilepeuens nHbOPMAILIHOHHO-CIIPABOYHEBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

0. MarepuanbHO-TEXHHYECKas Oa3a
CoctaB  MaTepHalbHO-TEXHHUYECKOH  0a3bl, HEOOXOOUMOW sl  OCYIIECTBICHUS
00pa3oBaTeIbHOTO MpoIlecca Mo TUCIUIUIHHE, PEICTaBlIeH B Tadbmuiel2.

Tabnuna 12 — CoctaB MaTepHAILHO-TEXHUIECKOH 0a3bl

Ne HanmenoBanue cocraBHON 4acTu Howmep aynuropun
n/m MaTepualbHO-TEXHUYECKON 0a3bl (pu HEOOXOAMMOCTH)
JlekumoHHas aynuropus 21-21
MynsTuMenniiHas JIEKIMOHHAS AyAUTOPUS 31-04
3 | CneumanusupoBannas Jadboparopust « HoBbix MocxkoBckuii mip. 149
IIPOM3BOJICTBEHHBIX TEXHOIOTHID) BA, ayn. 417
10. OneHouHble CpeACTBa ISl IPOBEIEHUS IIPOMEKYTOUHOM aTTeCcTaluu

10.1. CocraB OLUEHOYHBIX CPEACTBIJA MPOBEACHUS MPOMEKYTOUHOM aTTeCTalluu
00yJaroLuXxcs 1Mo TUCHUIUIMHE pUBeIeH B Tabnuie 13.
Tabmnna 13 — CocTaB OLEHOYHBIX CPEJICTB IS IPOBEIEHNS IPOMEKYTOUHOM aTTEeCTAllUN

Bu1 mpoMekyTOUHOM aTTeCcTalluu IlepeyeHb OIIEHOYHBIX CPEIACTB
DK3aMeH Cnucok BOpoCoB K 3K3aMEHY;
TecThl.
HuddepenurpoBaHHbIil 3a4ET Crnncok BOnpocos;
TecThl.

10.2. B kadecTBe KpUTEpPUEB OICHKA YpPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIUI 00yJaromuMucs NpuMeHsieTcs S5-0ajuibHas HIKaja OLEHKH COPMHUPOBAHHOCTH
KOMITETCHIINI, KOTOpasi mpuBeAcHa B Tabnuie 14. B TedyeHne cemecTpa MOXKET HCIIOIB30BATHCS
100-6amnbHas  mKajla — MOAYJIBHO-PEUTHMHIOBOM  CHCTEMbl ~ YHUBEpPCUTETa,  IpaBHIIa
UCIIOJIB30BaHMsl KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL

Tabmnnia 14 —Kpurepuu onieHKH ypoBHST ¢(h)OPMUPOBAHHOCTH KOMITETEHIIAMN

O1eHKa KOMIIETEHIINNA

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

— oOyyaronuiics TIyOOKO M BCECTOPOHHE YCBOMJI IPOTPAMMHBII

Marepual;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEIBHO U TPAMOTHO €TI0 H3JIaracr;
KOTIIHYHOY — ONUPAsCh Ha 3HAHHWS OCHOBHOM M JIOTIOJIHUTEIBHOU JIUTEPaTypBHl,
«3aYTCHO» TECHO TPHBSI3bIBAET YCBOCHHBIC HAyYHBIC TOJIOKCHUS C TIPAKTUIECKOM

JIESITSIIBHOCTRIO HATIPABJICHHS;
— yMeJ0 000CHOBBIBAET U ApTYMEHTHPYET BBIIBUTAEMbIC UM UJICH,
— J1eJIaeT BBIBOIBLI U 000OLICHUS;

11




O1eHKa KOMIIETEHIINNA

5-OayIbpHas HIKajaa

XapakTtepuctuka c(hOpMHUPOBAHHBIX KOMITETEHIUI

— CBO6OI[HO BJIQJICET CHCTEMOM CITEIIHATN3UPOBAHHBIX MOHITHH.

«Xopomo»
«3aYTCHO»

— 00y4JaroIuiicss TBEPIO YCBOWIJI MTPOTPaMMHBIN MaTrepua, rpaMOTHO U
M0 CyIIECTBY W3Jaraer ero, ONHUpasCh Ha 3HAHUS OCHOBHOM
JUTEPaTyphl;

— He JIOMYCKaeT CYIIECTBEHHBIX HETOUHOCTEHH;

— YBSI3BIBAET YCBOCHHBIC 3HAHHS C MPAKTUYECKON JIESITEIBHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAayUYHBIC MMOJTOKECHUS;

— JIeJ1aeT BBIBOABI M 0000IIEHNS;

— BJIQJIEET CHCTEMON CIIENHAIN3UPOBAHHBIX HOHITHH.

«YyAOBJICTBOPUTECIIBHO»

— oOyyaronuiicss yCBOWJI TOJIBKO OCHOBHOM IpOTrpaMMHBIA MaTepual,
[I0 CyLIECTBY H3JIAraeT €ro, ONUpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypsbl;

— JIONyCKAeT HECYIECTBEHHbIE OIIMOKU U HETOUHOCTH;

— WCIIBITBIBAECT 3aTPYJHCHHsS B IPAKTUYECKOM NPHUMEHEHUW 3HAHUI

«3aUTECHO»
HaIpaBJICHUS;
— c1abo apryMeHTHpYeT Hay4HbIE MTOJIOKEHUS;
— 3aTpyaHseTcs B (GOPMYITHMPOBAHUU BBIBOIOB U 000OIIICHUH;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHITUH.
— 00y4Jaromuiicss He YCBOWJ 3HAYUTENBHOW YAaCTH MPOTrPaMMHOTO
MaTepuana,
«HEYIOBJIETBOPUTENbH | — IOMYCKaeT  CYUIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  MpH

o»
«HE 3a4TCHO»

paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HalpaBJICHHH,

— UCTIBITHIBACT TPYJHOCTH B MPAKTUICCKOM IMPUMEHEHUH 3HAHHIA,
— HE MOXKET apTyMEHTHUPOBATh HAYYHBIE MOJIOKEHHUS;

— He (hopMyIHpPYET BBIBOIOB U 0000IIEHHUIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJJaHUS UJIM MHBIE MaTepHalIbl.
Bompocs! nis sx3ameHa npecTaBieHbl B Tadauie 15.

Tabnuna 15 — Borpock! aiist sx3ameHa

Kon

[Tepedenp BOMPOCOB TSI SK3aMEHA
MHIAKATOPpA

. SLA Meton
. FDM wmeton
. SLS Mmetoxn

03N LN KW

Pt e ek e e \O
NN bk~ W — O

. ®opmar STL

. Tpexmepnoe monenuposanue cpeacrsamu CAIIP
. KonBeprarus u nepenada JaHHBIX

. [IpoBepka u moaroroBka K padore

. [locoitHOE MOCTpOEHUE U3EIus

. Yianenue noaepkex u moctoopadboTka

. CTyneH4yaTocTh

. beicTpoe npoToTUnIMpOBaHUE [IK-1.3.5
. AIIMTHBHBIE TEXHOJIOTUU

. [IporoTunupoBanue

. XapaKTepUCTUKN IPOTOTHUIIA

. [llaru OGBICTPOTO NPOTOTUITUPOBAHUS
. TounocTh BoCctipon3BeieHUS

[\
—_— e —
\O OO0

[\
S

. YOpaBisrommue KOMaH bl [IK-1.B.4
. OpuenTanus nzaenus

. [lognepxuBaromiue CTpyKTypbl
. Busl penierok 3anosiHeHust
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21.
22.
23.
24.
25.

@OTONOIMMEPU3ALMOHHBIE MATEPUAIIBI

MexaHu3MBbI M CKOPOCTH pEaKIMi MOJIMMEPU3AIUN
Jlazepnas crepeonuTorpadus

MeToapl cCKaHUPOBAHMSI TIPU JIa3epHOM cTepeonuTorpaduu
HDOI_ICCC M3TOTOBJICHWA MHTCI'PAJIbHBIX MUKPOCXEM

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

TpeboBaHus kK MaTepuagaM B SHEPTEeTUKE

H3roropneHue MPOTOTHUIIOB C UCIIOJIB30BAHUEM HECCKOJIbKHUX MATCPHUATIOB

OuncTKa ¥ 3alUTa U3IETUN

[Ipouecc axcTpy3un

OOBeMHBIN pacxoj] ¥ CKOPOCTh TIeUaTH
Kpucramnmzanus u oxyiaxxaeHue

[[InprHa TUHUN ¥ TPOYHOCTH MIEPUMETPOB
Marepuaisl A1 3KCTpy3un

OcHactka g FDM neuatu

[IpononapHast m monepedHasi IPOYHOCTh

[TIK-3.Y.6

Bonpocs! ans nudd. 3agera npeacrasieHsl B Tadmume 16.
Tabmuma 16 — Bonpock! mis audd. 3adera

Ne
n/a

[Tepeuens BompocoB i audd. 3auera

Kon
HHIMKATOpA

1

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

KoMOuHT 1 0TKaThI

IledaTs C HECKOJIIBKUMU 3KCTpYAEpaMHu

Co3znanue TuThEBBIX GopM

Meto/bl OBICTPOrO MPOTOTUIIMPOBAHUS HA MTOPOILIKOBOM OCHOBE
Buasl noponikon

MakpOKMHETHKA CIIEKAHU

Teepnodasznoe cnexkanue

KunkodaszHoe ciekanue

XHWMHYECKOE CIIEKaHUE

DNEKTPOHHO-ITY4YEBOE IJIaBICHNE

Kunematuka 1BHKEHUS TOOBBI

CyOcTpakTHBHBIE TEXHOIOTHH OBICTPOTO MPOTOTHITUPOBAHUS
KonctpyupoBanue u nu3aiiH

CepuitHoe IPOU3BOACTBO MOJENIEN TP TOMOIIM aJAUTHBHBIX

TEXHOJIOTUHI

50.

CucteMa yrpasieHus 3D nedarpio

ITK-1.3.5

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

HarpeBatenbHble 31€MEHTHI
Okcerpyneps! Bouden u Direct

Hotend u Coldend

KanuGpoBka o60pynoBaHus

Linear advance

[ToBbIlIIEHNE KaYeCTBA MEYaTH
AJIUTHBHBIE TEXHOJIOTHH B SHEPTreTUKE
MocTbl M HaBUCaHUS

HedexTsl meuatn

Xumuueckue crnocodbl 00padboTku
Mexanundeckue crocoobl 00padoTKH
3aBUCUMOCTD TOJIIHUHBI CIIOS U CTEHKH OT COILIa
Hcnonp3zoBanue OarieH

PexxuM pasrnaxuBaHus

G-Kkon 151 cTapTa rneyaru

G-Ko1 Ui OKOHYAHWSI IeYaTu

[IK-1.B.4
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67. [11 JI-perynsatop TeMneparypsbl

68. OcHoBHble TpeboBanusi kK CAD-MonemnsimM, UCIIONb3YeMBbIX TS
aJJIUTUBHOTO TMPOU3BOCTBA

69. TBepaoTenbHasi KOHCTPYKTHUBHAsI TEOMETPHs?

70. KontypHoe npeacraBieHue?

71. B ueM 3akir04aroTCs TOCTOMHCTBA M HEJOCTaTKU (popmata
ASCII?

72. Kakum 00pa3oM OCyIIECTBISIETCS SKCIIOPT FT€OMETPHUECKUX
moneneii B popmar STL B coBpemennbix CAD-cuctemax?

73. B uem 3axitoyaetcs mpoOieMa n30bITOUHOCTH TAHHBIX MpU
ucnonszoBanuu STL unTepdeiica?

74. Kakue Tononornyeckue npoodaemMbl MOTYT HaOIIOAATHCS TIPU
MCTIOJTb30BaHUM TeOMETpHUecKuX Mojeneii B hopmare STL?

75. Kakue reomeTpudeckue npoodaemMbl MOTYT UMETh MECTO MIPH
HCIT0JIb30BAaHUHU T€OMETPUICCKUX Mojeieii B hopmare STL?

[1K-3.Y.6

[TepeueHr TeM JUII KypcOBOTO IMPOCKTHPOBAHWS/BBIMOJIHCHUS KypCOBOW pPabOTHI
npejcTaBiIeHbl B Tabuie 17.
Ta6muna 17 — [lepedeHs TeM JUIsi KYpCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHHS KYPCOBOH paOOTHI

Ne /i N
KypPCOBOI pabOTHI

[TpuMepHbIii IepedeHb TeM IJIsi KypCOBOTO MPOSKTUPOBAHUS/BBITIOIHEHHS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

BOHpOCBI JUIA HpOBeI[eHI/IH HpOMG)KyTO‘IHOfI arrecraliin B BHIAC TeCTI/IpOBaHI/IH
MpeICTaBIICHBI B Tabnuie 18.

Tabmuma 18 — [IpumepHbI HEpeueHb BOIIPOCOB ST TECTOB

Ne
n/a

[IpumepHBIii nepeueHb BONPOCOB ISl TECTOB

Konx
WHJIMKATOpa

1 mun. 3aodanue KOMOUHUPOBAHHO20 MUNA C BLIOOPOM OOHO20 BEPHO20 OMBEMA
U3 yemvlpex npeonodiCeHHbIX U 0O0CHOBAHUEM 8b1OOPA

Wncrpykuus: IIpounTaiite TEKCT, BBIOEpUTE NPAaBIIIBHBIN OTBET U 3alIMILINTE apIyMEHTHI,

000CHOBBIBAIOIITHE BEIOOP OTBETA

Kakoe MakcuManbHOE KOJIHYECTBO MAaTEPHATIOB MOXKET OBbITh
HCII0JIb30BAaHO NPH UCNOJb30BaHuN Polyjet Texnosornumn?

1)2

2)4

3)8

4) 16

IIK-1.3.5

Kak MoxHO fgesarb  pe3b0oBble OTBepCTHMA B JAETAJSX,
U3roTaBJIMBAEMbIX METOAAMM AJAMTHUBHBIX TEXHOJIOTHi?

1) BnauBars JlaTyHHbBIE pe3b0OBbIE BCTABKU.

2) [IpoextupoBarh pe3p0y B 1€TaH.

3) Hapesatb pe3p0y mociie ne4atu METYHKOM.

4) Bce BApMAHTBDI.

[IK-1.B.4

Yro HeoOxonumo caenarhb nepea 3D neuarbro?
1) OxnaauTh MevaTarouryro TOJIOBY.

2) Ob6ecneunTh aAre3MBHBIN CJI0H HA CTOJIE.

3) O6ecneunTs aare3uBHBIN CIOH Ha DKCTPYIEDE.

IK-3.Y.6
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4) BpyuHyro nepeIBHHYTb II€YaTAlOUIyl0 TOJOBY B JIOMAllIHEe
HOJIOKEHHE.

Kak Henab3si M3roToBUTH H3JeJiHe € HABHCAIOIIMMH 3JeMeHTaMU
ucnojn3ys FDM rexnosioruio?

1. C nomorisio CAITP no6aBuTh MOAAEPIKKHU MOJT HABUCAIOIITNE
AIIEMEHTHI.

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

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

[1IK-3.Y.6

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

U3 NPEONOANCEHHBIX U PA36EPHYMBIM 0DOCHOBAHUEM 8bIO0PA

Wncrpykuus: [IpounTaiite TeKCT, BEIOEpUTE NPAaBUIIbHBIE BADHAHTHI OTBETA U
3aIUIIATE apTYMEHTHI, 000CHOBBIBAIOIIHE BEIOOP OTBETOB

B kakom ¢opmare s3xkcnoprupyerca 3D monenb AJsi AaJibHeHIero
MU3rOTOBJICHUS] METOXAMHU A//IMTHBHBIX TEXHOJIOTHii?

1. STL.

2. STEP.

3.3DP.

4. CTL.

ITIK-1.3.5

Kakue u3 caeaywommx yrBep:kaeHuid o ¢porononumepHoii 3D-neuaru
BepHbI?

1. @oronoiMMepHas Ne4aTh UCMOJIb3YeT KUIKHE CMOJIbI, KOTOpbIe
3aTBepAeBaloT N0/ BO3eiCTBHEM YJIbTPadgnoieToBoro ceera.

2. Ins poronosmmepHoOii mevyaTu 0013aTeIbHO TPedyeTcs NMOMAePKKA
MoJeieil, TAK KaK MaTepHaJl He MOXKeT YIep:KuBaTh opmy
CaMOCTOSITEJIbHO.

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

4. cDOTOHO.HI/IMepHa.SI nevyaTb NOAXOAUT TOJIBKO IS CO3AaHUA KPYITHBIX
00bexTOB 00J1ee 100 KyOMYECKHM CAHTUMETPA.

IIK-1.B.4

Kaxkoe NnporpamMMHoe odecneueHue HCNOJIb3yeTCsl s
npoektupopanuss 3D Mogeau, ¢ HeJbI0 ee  JaJbHellIero
H3TOTOBJIEHHS METOXAMH AJJAUTHBHLIX TEXHOJIOTHii?

1. ELCUT.

2.SolidWorks.

3. SimInTech.

4. T-Flex.

[IK-3.Y.6

3ayeM NPOBOAUTH CTATHYECKUA AHAJIM3 U3eTusA?

1. Onpenenenne IEeKTPOMAarHUTHBIX XapaKTEPUCTUK U3/1ETIHSI.
2. BoisiBJIeHHEe MAKCUMAJIbHBIX HANPsKeHUH u AedopManmid.
3. Pacuer a’ponHaMUYE€CKUX CBOMCTB.

4. Be10op MaTepuaJa.

[IK-3.Y.6

3 mun. 3aoanue 3AKpblMOo2o muna Ha yCmAaHoeJeHue coomeeniCmeus

Wuctpyxius: [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K KaXK10# MO3UIIMK, JTaHHOU B
JIEBOM CTOJIOIE, MOJJOEPUTE COOTBETCTBYIOIIYIO IMTO3UITUIO B TIPABOM CTOJIOIE

CooTHecnTe MaTepuajbl U AJIMTUBHbIE TEXHOJIOTHH, B KOTOPBIX OH
HCIOJIb3yeTcs.

1. ®orononumepsl (SLA)

2. PLA (FDM)

IIK-1.3.5
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3. AmomuHMEBbIN nopomok (SLM)
4. PETG (FDM)

5. ABS (FDM)

6. Tutanosenii nopomokx (SLM)

10

CoorHecure TexHO10rHU 3D-n1e4aTH ¢ X ONMUCAHUSIMH.

Kareropuu:

A. FDM (Fused Deposition Modeling)

B. SLA (Stereolithography)

C. SLS (Selective Laser Sintering)

D. DLP (Digital Light Processing)

BapuaHTsl 0TBETOB:

1. Ucnionpk3yeT MoOpoIIKOBBIM MaTepuai, KOTOPBIi crieKaeTcs Ja3epoM st
co3/1aHusl OObEKTA.

2. OcHOBaHa Ha MOCJIOITHOM HaIlJIaBJICHUH TEPMOIUIACTHKA Yepes
IKCTPYIEP.

3. Ucnonp3yeT xKUAKYI0 (HOTOMOTUMEPHYIO CMOITY, KOTOpasi 3aTBEPAEBACT
07T BO3ACHCTBUEM YABTPA(PHOIETOBOTO CBETA.

4. IToxoxxa Ha SLA, HO UCTIOB3YET MPOEKTOP AJISI OAHOBPEMEHHOTO
OTBEP>KJIEHUS LIEJIOTO CII0S CMOJIBI.

IIpaBuJjbHbBIE OTBETHI:

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

[IK-1.B.4

11

CooTHecuTe MaTepHuaJbl ¢ TexHOJOrusiMu 3D-nevaru, 1JI KOTOPBIX
OHH MOJAXOAT.

Kareropuu:

A.PLA

B. ®orononumMepHas cmona

C. HeilsloHOBBIN OPOILIOK

D. Meramdeckuii mopoIiok
BapuaHTsl 0TBETOB:

1. FDM

2.SLA

3.SLS

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

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

[IK-3.Y.6

12

CooTHecuTe ITanbl AJINTHBHOIO MPOU3BOJACTBA C UX ONMUCAHUAMM.
Kareropuu:

A. Iloaroroska 3D-mMonenu

B. Ileuars

C. IlocTobpaboTka

D. Kontpons kauectBa

BapuanTs! 0TBETOB:

1. Hapeska monenu Ha ciiou u renepanus G-koua Jyisi IpuHTepa.

2. Ynanenue nonaepxkek, maudoBKa, MOKpacka Wik TeEpMooOpadboTKa
TOTOBOT'O U3/IETHSI.

3. [IpoBepka reoMeTpuu 1 MEXaHUYECKHX CBOMCTB FTOTOBOTO M3/IETIHSI.
4. ITocnoiinoe co3nanue 00bEKTa C UCIIOIB30BAHNEM BHIOPAHHOMN
TEXHOJIOTHUH.

IIpaBubHbBIE OTBETHI:

A-1, B4, C-2,D-3

[IK-3.Y.6

4 mun. 3aoanue 3aKpvlmoco muna Ha ycmarnoejienue NOCIe008aAMeNbHOCHIU
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MNuctpyknus: [IpounTailTe TEKCT U yCTAHOBUTE MOCIEI0BATEIBHOCTD.

3anumure COOTBCTCTBYIOIIYIO NOCIICAO0BATCIILHOCTD 6YKB CJICBA HAIIpaBO

13

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

BapuaHTs! 0TBETOB:

1. Harpes skcTpyaepa u miatgopMbl.

2. 3arpys3ka (uiamMeHTa B 3KCTpyZep.

3. Hapeska 3D-moznenu Ha ciou u reHeparus G-koza.

4. IlocnoliHo€e HaIUIaBJIEHUE MaTepHraa.

5. OxJnaxieHue TOTOBOTO U3JIEHsL.

6. YnaneHue noaaepKeK (eciiu OHU €CTh).

IlpaBuabnHas mocjeaoBaTeJbHOCTh: 3,1,2.4,5,6

IIK-1.3.5

14

PaccraBbTe 3Tanbl NOCTOOPA0OTKH U3/1€/IUsl, HATIEYATAHHOIO HA
SLA-npuHTepe, B NPaBUJIbHOM MOCJI€10BATEIbHOCTH.
BapuaHTbl OTBETOB:

1. ITpoMbIBKa MOZAENHN B U30MPOMMIOBOM CITUPTE.

2. Y®-0TBEpKI€HUE MOAECIIH.

3. Ynanenue nogaepxex.

4. InudoBKa MOBEPXHOCTH.

5. Hanecenue 3aIMTHOTO MTOKPBITHS.

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

[IK-1.B.4

15

PaccraBbre koMnonenTbl FDM 3D-nipunTepa B nmopsijike MX y4acTusi
B Ipolecce me4aru.

BapuaHTbl OTBETOB:

. DKCTpYHep.

. IITaroBrle aBUTraTeIn.

. [Inardopma amnst nevarw.

. HarpeBarenbHbIi 3JIEMEHT.

. JlaT4uK TeMneparypsl.

. Karymika ¢ ¢pumamenTom.

. Cucrema oxJIaXKJeHUsI.

IIpaBujbHas nocjiaenoBarejbHoOCTh: 6,1, 4, 5,2, 3,7

~N N BN

IIK-3.Y.6

16

IMocienoBaTeIbHOCTh J€WCTBUIl /JIsi TPOBEIEHHS] CTATHYECKOrO
anajaunia usaeans B SolidWorks.

. Co3manue ceTku

. [IpumeHeHne Harpy3ok

. Co3manue moxenu

. Haznauenue marepuaion

. Co3manue oruera

. [IpocmoTp pe3ynbTaroB

. Co3manne HOBOIO MCCIICIOBAHUS

. [Ipumenenune 3akperieHui

. 3amyck aHanu3a

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

O 0 1N DN K W~

[IK-3.Y.6

5 mun. 3aoanue omkpwimozo muna c pazeepHymviM 0meemom

WucTpykius: [IpounTaiite TEKCT U 3aNUIINTE Pa3BEPHYTHIA 00OCHOBAHHBINA OTBET
WJIM HATIUIITUTE TIPOITYIIEHHOE CIIOBO/CIIOBOCOYETAHNE

17

B aqanTHBHOM NPOU3BOACTBE /IUISI CO3AHMS M3/IEJIMi HCIOJIb3YeTCsl
MeTO/l MOCJI0HHOro .
(OTBeT: HApaNUBAHMSI)

IIK-1.3.5
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183 | OguH M3 caMbIX pacnpoCTPaHeHHbIX MaTepuaoB B agauTuBHoM | [1IK-1.B.4
NpPOM3BOACTBE — 3TO , KOTOpBIi HcHoab3yeTcs A
3D-neyarm.

(OTBeT: IJIACTHK)

19 | Jass  co3maHus  MeTa/LUIMYeCKUX  fAerateii B apgutuBHoM | [TK-3.V.6
NPOU3BOACTBE 4YacTO TMPHUMEHSETCS  TEeXHOJIOTHs
JIA3ePHOT0 CIeKAHUS.

(OTBeT: CeJTEKTHBHOIO)

20 | B axaunTHBHOM NMPOU3BOACTBE VIS CO3MAHUSI CJIOKHBIX TIK-3.V.6
reoMeTpudyeckux popm 4acTo HCHOJIb3yeTCsl
MO/IeJIMPOBaHHeE.

(OTBeT: TBEPAOTEILHOE)

[Tpumeuanue: Cuctema OIEeHUBAHHS TECTOBBIX 3aJaHUN.

1-it Tun. 3aganre KOMOMHUPOBAHHOTO THUIIA C BBIOOPOM OHOTO BEPHOTO OTBETA M3
YeTBhIPEX MPEATIOKEHHBIX 1 000CHOBAaHHEM BBHIOOpA CUUTAETCSI BEPHBIM, €CIIH MTPABUIIEHO
yKa3aHa nudpa u npuBeIeHbl KOHKPETHBIC apTyMEHTHI, HCTIOIb3YeMbIE TP BEIOOPE OTBETA.

[TonHOE coBmasieHne C BEpHBIM OTBETOM — 1 Oai.

HesepHslii oTBeT min ero orcyrcrsue — () 6auios.

2-ii TN, 3anaHre KOMOMHHPOBAHHOIO TUIA ¢ BLIOOPOM HECKOJIBKUX BAPHAHTOB OTBETA
U3 MPEJIOKCHHBIX M Pa3BEPHYTHIM 000CHOBAHHUEM BHIOOpA CUYMTAECTCSI BEPHBIM, €CJIH MMPABUIILHO
yKa3aHbl IU(PBI U IPUBEICHBI KOHKPETHBIE apIyMEHTBI, UCTIOJIb3yeMble ITPH BEIOOpE OTBETOB.

[TomHOE coBMaieHNe ¢ BEPHBIM OTBETOM — 1 Oas.

Ecnu nomymieHs! onmmOKy Uil OTBET OTCYTCTBYET — () 6aioB.

3-if Tun. 3anaHue 3aKphITOTO THUIIA HA YCTAHOBJIEHUE COOTBETCTBUSI CUMTAETCS BEPHBIM,
€CJIM YCTAHOBJIEHBI BCE COOTBETCTBUS (IIO3ULIMU U3 OAHOTO CTOJIOIA BEPHO COIIOCTABIIEHBI €
MO3UIMAMU JIPYTOro CTONOIA).

[TomHOE coBMaieHne ¢ BEpHBIM OTBETOM — 1 Oas.

HesepHnplii oTBeT Min ero orcyrcTBue — 0 6aios.

4-if Tun. 3anaHue 3aKPHITOTO THUIIA HA YCTAHOBIICHHUE MOCIEN0BATEILHOCTH CYUTACTCS
BEPHBIM, €CJIM TIPAaBWIIBHO yKa3aHa BCS MOCIIENOBATEIBEHOCTD ITUMD.

[TonHOE coBIazieHue ¢ BEPHBIM OTBETOM — 1 Gaint.

Ecnu nomymiens! ommOKY WK OTBET OTCYTCTBYeT — 0 Gasios.

5-ii Tin. 3aaHue OTKPHITOTO THIIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIU
OTBET COBMAJIACT C STAJIOHHBIM I10 COAEPKAHMIO U MOJTHOTE.

[IpaBunbHBIN OTBET 32 3a7aHKE OLEHUBAETCS B 3 Oasia.

Ecnu nonymena oqHa onmmoOKka\HETOUHOCTH\OTBET NPAaBUIIbHBINA, HO HE MOJIHBIN — 1 Gasur.

Ecnmu nomymieno 6onee 1 omuOKu\0TBET HEMPaBUIBHBIA\OTBET OTCYTCTBYeT — () GasioB.

[lepeyeHp TeM KOHTPOJBHBIX PAOOT MO AWUCHUILIUHE OOYYaIOLIUXCS 3a0YHON (POPMBI
oOydeHusl, mpeAcTaBiIeHbI B TabmuIe 19.

Tabauna 19 — IlepedeHb KOHTPOJIBHBIX pPaOOT

No i/ IlepeyeHb KOHTPOJILHBIX pabOT

He npexycMoTrpeHo

10.4. Meroguueckne  marepuaibl,  ONPENCISAIOIIAE  MPOLEAYpPhl  OLEHUBAHMS
UH/IMKAaTOPOB, XapaKTepU3YyIOIUX JTanbl (OPMHPOBAHUS KOMIIETCHLUH, COAepKarcs B
JOKaIbHBIX HOpMaruBHBIX akTax ['YAII, permamMeHTHpYHOIIMX TOPANOK W MPOLEAYpPY
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NPOBEJICHHS TEKYIIEro KOHTPOJIS yCIIEBAaEMOCTH M MPOMEXYTOUYHOM arTecTalnuu o0ydyaromuxcs
I'VAIL

11. MeTtoauueckue ykazaHus AJis1 00y4JaronIuxcsi IO OCBOCHHIO TUCIIUTITHHBI

11.1. Meroauyeckue yKazaHHs i OOydYalOUIMXCS [0 OCBOCHHUIO JIEKIIMOHHOTO
marepuana.

OcCHOBHOE Ha3zHau€HUE JIEKLMOHHOIO Marepuaja — JIOTUYECKH CTPONHOE, CHUCTEMHOE,
IyOOKOe M SICHOE H3JIOKeHHe ydyeOHOro Marepuaia. Ha3zHaueHue COBpPEMEHHOU JIeKIHH B
paMKax JAWCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(OPMAIMIO MO T€ME, a B OCBOCHHUH
(yHIaMeHTaNbHBIX MpoOJieM AUCHMIUIMHBI, METOAO0B HAay4yHOrO [O3HAHUS, HOBEWIIUX
JOCTH)KEHUI Hay4dHOH MbIcnu. B ydeOHOM mporecce JIeKIUsl BBIMOIHSAET METOI0JIOTHYECKYIO,
OpraHM3aIMOHHYI0 U MH()OPMaUMOHHYI0 QyHKUUU. JIeKius packpbiBaeT MOHATUHHBIN anmapar
KOHKPETHOM o0nacTu 3HaHuUs, e€ MpoOJieMbl, JaeT LEJIbHOE IMPEACTAaBICHHE O JUCIHIUIMHE,
MOKa3bIBAET B3aMOCBSI3b C IPYTUMH JTUCIUIUIMHAMHU.

[InaHupyeMble pe3ynbTaThl IPU OCBOSHUH 00YYarOIMMUCS JEKIIMOHHOIO MaTepuana;

- MOJyYE€HUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEAEIISIETCS UEIEBOM YCTAaHOBKOM K Ka’K10M KOHKPETHOU TEME;

- MOJTyY€HUE OIBITa TBOPUYECKON PabOThI COBMECTHO C MPETO/IaBaTENIEM;

- pa3BuTHE NpPO(PECCHOHATBHO-ICIOBBIX KauecTB, JIOOBHM K NpeAMETYy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBILILICHHUS.

- MOSIBJICHHE HEOOXOJUMOro HMHTEpeca, HEOOXOIUMOTrO Uil CaMOCTOSTEIbHOM
paboTHI;

- IIOJIyY€HUE 3HAHMW O COBPEMEHHOM YPOBHE Pa3BUTUS HAYKU U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OIMMDKaNWIINE TObL;

- HAyYUTHCSI METOAMYECKU 00palarbiBaTh Marepuai (BBLACIATH INIABHBIE MBICIH U
TIOJIO’KEHUS], TPUXOUTH K KOHKPETHBIM BBIBOZAM, MTOBTOPSITh UX B Pa3IMYHBIX (POPMYIHUPOBKAX);
- HOJTy4EeHUE TOYHOTO TOHUMAaHUS BCeX HEOOXOAMMBIX TEPMUHOB U MOHSATHIA.

JIeKIMOHHBI  Marepuasl MOXKET CONPOBOXKIATHCS JAEMOHCTpalMel CIalIoB U
UCITIOJI30BaHMEM  pa3aTOYHOrO MaTepualia IpH IPOBEAEHUM KOPOTKUX IHCKyCCHd 00
O0COOEHHOCTSX MPUMEHEHUS OTAEIbHBIX TEMATUK O TUCIUILINHE.

CrpyKTypa npeocTaBieHus JEKIIMOHHOIO MaTepraa:

- BBenenue B aiIuTUBHBIE TEXHOJIOTUH;

- TexHonoruu 1 mpouecchl aIAUTUBHOTO IIPOU3BOICTBA;

- OO6opynoBaHue aJis aJAUTHBHOTO MPOU3BOJCTBA;

- Pabota ¢ ucxonHbIMU MaTepuaIaMu;

- [TonroroBka ob6opynoBanus K padboTe;

- Kontposp nponecca aaIuTUBHOTO ITPOU3BOACTBA;

- Texunyeckoe 00CTyKUBaHHE U O€30MTACHOCTB;

- OO6paboTka u3nenuii;

- Odopmierne 1oKyMeHTalNN;

- WHTerpanus B Ipon3BOACTBO.

11.2. Meroauueckue ykazaHUS Ui OOyYaroIIMXCsl MO BBHIMOJTHEHHIO JTaOOPaTOPHBIX
pabor

B xone BeimonHeHus 1a00paTopHBIX pabOT 00yYaromIuiics JOHKEH yIiTyOuTh U 3aKPEIHUTh
SHAaHUA, IPAKTHYCCKUC HABBIKH, OBJIAACTDH COBpeMeHHOﬁ MGTOJII/IKOP'I U TEXHUKOU OKCIICpUMECHTA
B COOTBETCTBHHM C KBaJIW(UKAIMOHHOW XapaKTEpPUCTUKOW oOyuaromierocs. Brimonnenue
71a00paTOpHBIX pabOT COCTOMUT M3 AKCIIEPHUMEHTATBHO-TIPAKTHYECKOM, pacueTHO-aHATTUTHYECKOM
yacTel U KOHTPOJIBbHBIX MEPOIIPUSATHIA.
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Brimonnenne nabopaTopHbBIX paboT OO0y4aroIUMCS SIBISETCS HEOThEMJIEMOM YacTbhiO
W3yYeHHs] JUCIHIUIMHBI, ONpENeIsieMOl YYeOHBIM IUTaHOM, W OTHOCHTCS K CPEICTBaM,
00eCreYrBaONIUM pEIIeHHE CIEIYIONINX OCHOBHBIX 3a]a4 00y4aroerocs:

- MpHOOpETeHNE HABBIKOB HCCIICAOBAHMS IPOIECCOB, SIBICHUH U OOBEKTOB,
U3y4yaeMbIX B paMKax JaHHOM TUCIMIUIMHBI,

- 3aKperuieHue, pa3BUTHE U JCeTaTN3alHs TEOPETUICCKUX 3HAHUH, TIOTYYeHHBIX Ha
JEKIMSX;

- MOJTy4eHne HOBOW MH(POPMAIINH 110 H3y9aeMOH JUCIUTUINHE;

- npuoOpeTeHre  HaBBIKOB ~ CaMOCTOSTEIbHOH  paboThl € J1aOOpaTOpHBIM
00opynoBaHuEM U MTPUOOPaAMHU.

3ajanue v TpeOOBaHUS K MPOBEACHUIO J1a00PATOPHBIX PabOT

Crynentsl paszOuBatoTcs Ha moarpynmnbl, mo 3-4 uyenoBeka. [lepen mnpoBeneHueM
nabopaTopHO paboThl O0ydaromeMcs CIeTyeT BHUMATEIbHO O3HAKOMHUTHCS C METOIUYCCKHUMHU
yKa3aHUSMU 10 €€ BBINOJHEHUI0. B cooTBeTcTBUM C 3aJaHueM OOYyYaromuecs OJKHBI
IHOATOTOBUTH H€O6XO)II/IMBIC JAHHBIC, IIOJYYUTH OT IMpenoAaBaTCiid AOIYCK K BBIIIOJIHCHHUIO
nabopaTtopHOil pabOTHI, BBIMOTHUTH YKAa3aHHYIO MOCJIENOBATEIbHOCTh ICHCTBHUM, MONYYHUTh
TpeOyeMble pe3yabTaThl, OPOPMUTDH U 3ALIUTUTH OTUET MO JabopaTopHOH padoTe.

CrpykTypa ¥ ¢opma oTdeTa 0 1abopaTopHoit padote

Otuer o naboparopHoii paboTe [MOMKEH BKIIOYaTh B ce0s: THUTYIbHBIM JIHCT,
(OpMYITUPOBKY 3aJaHHs, TEOPETHUYECKHUE TIIOJIOKCHHS, WCIIONb3yeMble TIPH  BBITIOJTHEHUHN
naboparopHOi pabOThl, OMMCAHUE MPOIIECCa BHIMOIHEHUS J1a00paTopHON paboThl, NOTYYEHHBIE
PE3yNBTaThl U BBIBOJIBL.

TpeboBanus kK 0ohopMIIEHUIO OTYETA O JIAOOPAaTOPHOH padoTte

ITo xaxoil ynabopaTopHoil paboTe BBINONHAETCS OTHACNBHBIA OT4eT. TUTYIBHBINA JIUCT
opopmiiieTcs B COOTBETCTBMM C IIabmoHOM (0OpasiioM) mnpuBeleHHbIM Ha caifte ['YAII
(www.guap.ru) B paszznene «Cekrop HOPMaTHUBHOH JOKyMEHTalMmW». TeKCTOBbIE U rpadudeckue
MaTepuasibl 0OpMIIAIOTCS B cOOTBETCTBUU ¢ AeiicTByrommMu [[OCTamu u TpeboBaHHsIMHU,
npuBefeHHbIMU Ha caidte ['VAII (www.guap.ru) B paszmene «CekTtop HOpPMaTHBHOMN
JOKYMEHTALUN.

11.3. Metoauveckue yKazaHus i 00yHarOIINXCs M0 MPOXOXKIECHUIO CaMOCTOSTEIbHOM
paboThI

B Xoze BBITIOTHEHHS CaMOCTOSITEIILHOW PabOThI, OOYYArOMIMIICS BBITIONHSAET PaboTy 1O
3a[IaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE MperojaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTHsl.

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

B mporiecce BBIMONHEHUS CaMOCTOSTENBHON paboThl, y oOydaromerocs (GopMmupyercs
1esiecoodpa3zHoe IIAHUPOBAHUE Pad0YEro BpeMEHH, KOTOPOE TTO3BOJISICT UM Pa3BHBATh YMEHHUS U
HaBBIKM B YCBOGHHM W CHUCTEMAaTH3allUUd MPHOOpeTaeMbIX 3HAHHM, 00ECHeYynMBAET BBICOKHIA
YPOBEHb YyCIEBAEMOCTH B TMEPUOJ OOy4YEHHUs, MOMOTAaeT IMOJYYUTh HABBIKH ITOBBIIICHUS
pohecCHOHAIBHOTO YPOBHSIL.

MeroauueckuMu ~ MaTepualaMM, — HaNpaBSIOUIMMH  CaMOCTOATEIbHYIO  padoTy
00yyYarouxcs, sIBISITCS:

- y4eOHO-METOUYECKUIM MaTepual Mo JUCIUTIINHE.

11.4. Meroauueckue yka3zaHus i OOy4alolmUXCs 10 TPOXOXKICHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.
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Texymuii KOHTpOJIb YCIEBAEMOCTH IIPELyCMAaTpUBACT KOHTPOJIb KaueCTBAa 3HAHUU
00y4aroIMXcsl, OCYIIECTBISIEMOTO B TEUEHHE CEMECTpa C LEJIbI0 OLCHMBAHUS XO/a OCBOCHUS
JUCLIUTITIUHBL.

Cucrema OLIEHOK NIpPH NPOBEACHUU IMPOMEKYTOUHOM aTTECTAMM OCYIIECTBIIAECTCS B
COOTBETCTBUM ¢ TpeOoBaHusaMu [lonoxkenuit «O TeKylleM KOHTpOJE YCHEBAEMOCTH U
MpoMexXyTouHOU arrectanuu cryneHToB ['YAIIL, oOydaromuxcs MO HporpaMMbl BBICILIETO
oOpazoBanus» M «O MOIYIbHO-PEHTUHTOBOM CHCTEME OLEHKM KadecTBa y4yeOHOW paloThl
ctynentoB B ['YAII». [lpoBeneHue Tekymiero KOHTPOJIS YCHEBAEMOCTH OCYILIECTBISETCS C
IOMOIIbI0 TECTOB, NpPUBEACHHBIX B Tabmuue 18. OneHuBaHUWE TEKYIIEro KOHTPOJISA
YCIIEBa€MOCTH OLICHUBAETCSI IO cUcTeMe 3aueT/ He 3a4eT. [10moKUTeabHbII pe3ysIbTaT TEKyIIEro
KOHTPOJII ~ yCIIEBa€MOCTH  JIae€T CTYHACHTY JOMNOJHUTENbHBIA Oaiia Tpu  NPOBEACHUU
MIPOMEKYTOYHOM aTTeCTALNH.

11.5. Meroanueckue ykazaHus 1Jig 0Oy4arOIIKUXCs MO MPOXOXKACHUIO TPOMEKYTOUHON
aTTEeCTALUH.

[IpomexyrouHass  arrectauus  oOydaloolIuXcs  MPEIyCMaTpUBaeT  OLIEHUBAaHUE
POMEXYTOUYHBIX M OKOHYATENIbHBIX PE3yNbTaToB 00yueHHs 1o aucuuruinHe. OHa BKIIOYAeT B
ceost:

- 9K3aMeH — (opMa OLEHKM 3HAHUH, MOMyYeHHBIX OOy4yaroIIMMCs B IpoLecce
U3y4YeHUsl BCEH NUCUUIUIMHBI WIM €€ YaCTH, HAaBBIKOB CaMOCTOSATEIbHON padOThl, CHOCOOHOCTH
IPUMEHATh MX JUIsl PELIEHUS IPAKTUYECKUX 3aJady. OK3aMEH, KaK IpaBWJIO, IIPOBOIUTCS B
IepUoJ, HK3aMEHALIMOHHON CeCCUM W 3aBEpIIaeTCsl aTTeCTAlMOHHOW OLEHKOH «OTIMYHOM,
«XOpOLIOY», «yAOBIETBOPUTEIILHOY, «HEYINOBIETBOPUTEIBLHON.

- T epeHIMPOBaHHbIN 3a4eT — 3T0 (opMa OLEHKU 3HAHWM, IOJTyYEHHbIX
00y4aroMMcst IPU U3YyYeHUU JUCLUIUIMHBL, MIPU BBIOJHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIEA0BATEIbCKUX padOT U MPOXOXKACHUU MPAKTUK C aTTECTAIIMOHHOW OIIEHKOMN
COTIIMYHO», «XOPOILO», «yAOBIECTBOPUTEIBHO», «HEYJOBIETBOPUTEILHOY.

Cucrema OLIEHOK MpH MPOBEIECHUU IMPOMEKYTOYHOW AaTTECTAl[MM OCYLIECTBISETCA B
COOTBETCTBUM ¢ TpeOoBaHuaAMu [lonoxkennit «O TeKylleM KOHTpOJE YCHEBAEMOCTH U
IPOMEXYTOUHOM arTecTanuu cTyaeHToB ['YAII, oOyuwarommxcsi 1o nporpamMmbl BBICIIETO
oOpa3zoBanus» M «O MOIYIbHO-PEHTUHIOBON CHCTEME OLEHKH KadecTBa y4ueOHOW paloThl
ctynentoB B ['YAID». IlpomexyTouyHast arrecTanys OLIEHMBAETCS IO pPE3yJbTaraM TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

DK3aMeH MPOBOAMTCSA B YCTHOH (opme 1Mo OmiieTam, mpencTaBiIeHHbIM B Tabiume 15. B
cilyyae, €ClIM CTYAEHT M0 YBaKUTEIbHOW NPUYMHE HE BBIMOJHWI TpPeOOBaHMS TEKYILEro
KOHTPOJIS, €My MpEeAOoCTaBIsETCS BO3MOXKHOCTh CHaTh 3aJ0JDKEHHOCTH IO TPOIYIIEHHBIM
TemaM. DopMa poBeACHNS TPOMEKYTOYHON aTTECTALIMK — INCHMEHHAS.
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