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AHHoTanus

JucuuiinHa «AJJIMTUBHBIC TEXHOJOTHH» BXOTUT B 00pa30BaTCIbHYIO IPOTPaAMMY
BBICIIETO O0pa3oBaHUsA — MporpaMMmy OakajaBpuara T[0 HAMpaBICHUIO TOATOTOBKH/
cnenquanbHocTd  13.03.02  «OnexkTposHepreTuka M 3JIEKTPOTEXHUKa»  HAIPaBIEHHOCTH
«OHepreTUYeCcKue ANEKTPUIECKUE MAIIMHbDy. Jluciuminna peanusyetcs kadenpoii « Ay,

JuctumninHa HareneHa Ha OpMUPOBAHHE Y BBIITYCKHHUKA CIICTYIOITNX KOMIETEHITUH:

[IK-4 «AnauTUBHOE POU3BOJCTBO

ConepkaHne JTUCIUIUIMHBI OXBAThIBAET KPyr BOMPOCOB, CBSI3aHHBIX C OCHOBaMHU
NPOSKTUPOBAHUS  TEXHHYECKUX M3JICIMH ¢ TNPUMEHEHHEM CpEICTB  aBTOMAaTH3aIluU
POSKTUPOBAHUS W JAJTBHEHITUM IPOW3BOJICTBOM C TMPUMEHEHUEM aJTATUBHBIX TEXHOJOTHH.
PaccmarpuBaroTcs npuMeHsieMble B 3JIEKTPOIHEPTETHKE MaTepHalibl U METOABI MOCTOOPaOOTKH
W3JICIINHI.

[IpenogaBanue AUCHMILIUHBI TpPEIyCMaTpPUBAET CIeaylompe (QopMbl OpraHU3aIUU
y4e0HOTO TIpoliecca: JSKIUH, T1abopaTopHbie paboThI, cCaMOCTOSTEIbHAS padoTa 00yJaroIerocs.

[IporpaMMoit AMCHUIIIMHBI MPETyCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTeCTalus B popMe IK3aMeHa.

OO0mas TpyIO€MKOCTh OCBOCHHUS TUCIUIUIMHBI COCTABIsIeT 4 3aueTHBIX €IUHULBI, 144
gaca.

S3bIK 00y4YeHHsI 10 AUCHUTIINHE «PYCCKUN»



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 ¥ MHIMKATOPOB UX JTOCTHKEHUS

Kon un
Kareropus (rpynmna) Kox n HauMeHOBaHME HHANKATOPA JTOCTHKECHUS
HaAaMMCHOBAHNC
KOMIIETEHIIU T KOMIIETEHIIN U
KOMIIETEHIINHN

[TK-4.J1.1 BeIOMpaeT u HacTpauBaeT 000PyIOBaHHE
aJIMTUBHOTO MTPOU3BOJICTBA U UCXOHBIC
MaTepuabl 1Sl U3TOTOBJICHUS OOBEKTOB
npodecCuOHAIBHOM 1eATeNbHOCTH U3
KOMITO3UITMOHHBIX MaTepPUAIOB aIUTUBHBIMHU
METOAAMHU

[1IK-4.J1.2 aHanu3upyeT UCTOYHUKU SHEPTUU U
(u3nueckue ABICHUS, IPOUCXOAAIIUE B XOE
U3TOTOBIICHUS 0OBEKTOB MPO(ecCHoHaTHLHON
JESTEIbHOCTH U3 KOMIIO3UIIMOHHBIX MaTepHalioB
aJJIMTUBHBIMHI METOJIaMU

[TK-4.J1.3 BBINOJIHSAET pacyeThl U MPOCKTUPOBAHUE
00BEKTOB MPO(eCCHOHANBHOMN IeATeIbHOCTH,
U3TOTaBIMBAEMbIX METOJAMU aJITUTUBHBIX
TEXHOJIOTUH, C UCIIOJIb30BAHUEM CUCTEM
aBTOMAaTU3MPOBAHHOTO POEKTUPOBAHUS
[1K-4.]1.4 BBIMOTHSAET CTAaTUYSCKUIN aHAINU3
MOJIENIN U3JENHNS, TPOU3BOAUMOI0 METOIaMHU
aJIMTUBHBIX TEXHOJIOTUI

[T1K-4./1.5 pa3paboTka TEXHOJIOTHUECKON
JIOKYMEHTAI[UU Ha MPOLECChl U3TOTOBICHUS
U3/eNnii Ha 000pYIOBaHUH AJAUTUBHOTO
IPOU3BOJCTBA

[Ipodeccuonansusie | [TK-4 AnmutuBHoe
KOMITETEHIIUU IIPOU3BO/ICTBO

2. Mecto qucummiaussl B cTpykrype Ol

JucuuiuinHa MoXeT 6a3upoBaThCsl Ha 3HAHUAX, paHee NIPUOOPETEHHBIX 00y4atoLMMUCS
IPU U3YYEHUU CIEAYIOIINX AUCHUIUINH:

- «MHxKeHepHas U KOMIIBIOTEpHas rpadukay;

- «MH(popMaMOHHbIE TEXHOJIOTHIY;

- «MarepuanoBeeHUE».

3HaHUA, IOJYyYEHHBbIE IPU HM3YyYEHUM Marepuaja JaHHOM TUCLUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIBHOE 3HaU€HUE, TaK U UCIOJIb3YIOTCS MPU U3YUEHUH IPYTUX JUCLUIUIMH!

- «IIpon3BojCTBEHHAs NPEAAUIIIIOMHAs IPAKTUKA»; —




- «IToaroToBKa K MpPOIEAYypE 3aIIUTHI U 3alUTa BHIMTYCKHOW KBAIH(DUKAIIMOHHON

paboThI».

3. O0beM u TPYAOEMKOCTh TUCIUILTAHBI
Jlanapie 00 o0meM oO0beMe MUCHUIUIHHBI, TPYIOEMKOCTH OTIENBbHBIX BHUIOB Y4eOHOM
paboThl O AUCHHUIUIMHE (M pachpeiesieHue 3TOM TPYI0EeMKOCTH [0 CEMECTpaM) MPEeACTaBIEHBI B

Tabsuie 2.

Tabmuma 2 — O0beM U TPYI0EMKOCTh JTHCITUTIINHBI

o TpymoeMKOCTh IO ceEMeCTpaM
Bun yuebHoit paboTbl Bcero No7 NeS
1 2 3 4
Oowas mpyooemkocms oucyunaunsl, 3E/ (vac) | 4/ 144 2/ 72 2/ 72
H3 nux uacoe npakmuueckoi no020moeKu 54 34 20
AyoumopHnbie 3auamus, BCETo 4ac. 91 51 40
B TOM YHCJIE:

snexnuu (JI), (gac) 37 17 20

npaktuueckune/ceMunapckue 3ausatus  (113),

(dac)

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

KypcoBoii npoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 27 27
Camocmoamenvhas paboma, Bcero (dac) 26 21 5
Buo npomexcymounoi ammecmayuu: 3auet, | udd. OK3.
mudd. 3auetr, sk3ameH (3auer, Hudd. 3aq, 3au., Hudd. 3au.

DK3.% %) DK3.
IpuMeuanue: = KaHaMAATCKUiT HK3aMeH
4. Copeprkanue JUCHUTIIUHBI

4.1. PacnpeneneHue TPyIO€MKOCTH JUCUUIUIMHBI 10 pa3/iesiaM U BUJAM 3aHATHIA.
Paznenpl, TeMbl IUCHUIUIHHBI M UX TPYAOEMKOCTh MPUBEACHBI B TabHIIe 3.

Tabmuna 3 — Pa3nensl, TeMbl JUCIUIIIAHLI, UX TPYAOEMKOCTD

Paznenbl, TeMbl TUCIUTIIHMHBI Jesagm | 113 (C3)] - JIP KII CPC
ACTIEL AUCIL (gac) (uac) (gac) (uac) (gac)
Cemectp 7
Pasznen 1. BBenenne B aqguTHBHBIE TEXHOJIOTHNA
Tema 1.1. Hcropus  pa3BuUTHS  aJAIUTHBHBIX
TEXHOJIOTHH.
Tema 1.2. [IpuHINTIBI TOCTIOWHOTO 3 4 5
(hopMooOpazoBaHwmsL.

Tema 1.3. CpaBHeHUE TPAOUIMOHHBIX U aJAUTHBHBIX
METOIIOB IIPOM3BOICTRA.
Tema 1.4. Knaccudukanus aJIuTUBHBIX TEXHOJIOTHIA

Paznen 2. TexHONOrUM U MPOLECCH aJIATUBHOTO
MIPOM3BOJICTBA

Tema 2.1. IIpunnumnsr pabotsl yctanoBok: FDM, SLA,
SLS, DMLS, EBM, LMD.

Tema 2.2. IToAroToBKa IEKTPOHHON MOIEITH 8 12 6
Tema 2.3. Drtarel aiIuTHBHOTO MPOIIECcca: TOATOTOBKA,
neyarb, mocToopadoTKa.

Tema 2.4. AHau3 OmMMOOK MPH aATUTUBHOM
MPOM3BOJCTBE U CIIOCOOBI MX YCTPAHEHHS.




Paznen 3. O6opynoBanue ist aJJIUTUBHOTO
MPOU3BOJICTBA

Tema 3.1. KoHCTpYyKTHBHBIE OCOOEHHOCTH PAa3INIHBIX
YCTaHOBOK.

Tema 3.2. CucteMbl IOJaYu U HAHECEHUS MaTepuaa.
Tema 3.3. CucteMbl KOHTPOJIS U aBTOMAaTH3aLuU
mporiecca.

Tema 3.4. D1eMeHTHI ONTHYECKOTO KOHTPOJIS U
JIMAarHOCTUKH.

Paznen 4. Pabora ¢ HCXOMHBIMH MaTepHATIaAMH
Tema 4.1. Knaccudukaiuss HCXOIHBIX MaTepHasIOB]
MOJIUMEPHI, METAJUIBI, KEPAMUKA, KOMIIO3UTHIL.
Tema 4.2. MeTtoasl aHain3a XHMHUYECKOIO COCTaBa M
TPaHyJIOMETPHH.

Tema 4.3. [1oaroToBKa MOPOIIKOB: MPOCYIIIKA,
MPOKAIUBAHUE, TOMOT€HUBALIMS

Tema 4.4. OunabTpanvs U OYUCTKA XKUIKUX
(oronoaumMepos

10

Hroro B cemectpe:

17

34

21

CemMecT

Pazmen 5. [TomroTroBka 000pya0BaHHS K paboTe

Tema 5.1. PermamMeHT MOITOTOBKU YCTAaHOBKH K padoTe.
Tema 5.2. YcraHOBKa TEXHONOTMYECKOW IUIaT(GOpMBI U
3arpaBKa MaTepUaoB.

Tema 5.3. BusyanbHas 1 aBTOMaTu3upOBaHHAS
MIpOBEpKa y3J0B

Tema 5.4. TIlopsaok 3arpy3kud  yOpaBIISIOIIHUX
IPOrpaMm

Paznen 6. KouTpoms mporiecca auTHBHOTO
MIPOU3BOJICTBA

Tema 6.1. MeTtoab! BHU3YaJbHOTO U
aBTOMAaTHU3UPOBAHHOTO KOHTPOJIA.

Tema 6.2. CucTemMBbl ONITHYECKOTO U TEMIIEPaTypHOTO
KOHTPOJIS

Tema 6.3. JIaTunKU TOJIOKEHHUS U BHICOHAOIIONCHUE
Tema 6.4. Peakumsi Ha OTKJIOHECHHUS U aBapUHHBIC
CUTYaIUU

Paznen 7. Texanueckoe oGCmykuBaHue U 6€30TMACHOCTD
Tema 7.1. EskeqHEBHOE ¥ IIAHOBOE TEXOOCITY)KHBAHHE.
Tema 7.2. [lpuMmeHeHNE CPEACTB HHAUBUIYAIBHON U
KOJUICKTUBHOM 3aIUTHI

Tema 7.3. bezomacHast pabora ¢ 00OpymOBaHHEM IIO]]
JaBJICHHUEM U BBICOKUMM TEMIICpaTypaMu.

Tema 7.4. CaHUTapHO-TUTHUEHUYCCKIE TPEOOBaHHS

Paznen 8. O6pabotka uznenuit

Tema 8.1. YnaneHue ocTaTOYHBIX MaTEPUATIOB.

Tema 8.2. MeToabl eckoCTpyiHOM 1 aOpa3uBHON
00paboTku

Tema 8.3. TepmooOpaboTka 1 MexaHHYecKas JopaboTKa
H3JENHN.

Tema 8.4. KoHTpoJIbL KaUueCTBA TOTOBBIX AETAJIEN




Paznen 9. OdopmiieHre TOKyMEHTAIUH

Tema 9.1. OCHOBBI 1€TONPON3BOJCTBA HA
IIPOM3BOACTBEHHOM y4YacTKe

Tema 9.2. Pacuet BpeMeHHU U3TOTOBIICHUS U3/IEIISI.
Tema 9.3. BHecenne NaHHBIX B KYpPHAJIbl U OTUETHBIE
(hopmBL.

Tema 9.4. Pabora c¢ CAD/CAE-cuctemamun u
O(HUCHBIMY IIPOTPAMMAMH.

Paznen 10. UnTerpamus B mpou3BOACTBO

Tema 10.1. BcTpauBaHue aaJWTUBHBIX MPOIECCOB B
o0b11ee IpOU3BOACTBO.

Tema 10.2. IlpumeHeHHe aITUTUBHBIX TEXHOJOTHH B
Pa3IUYHbBIX OTPACTISIX. 2 4
Tema 10.3. OKOHOMHYECKAs 3 PEKTUBHOCTH
HCHOJIb30BaHus 3D-neuaru.

Tema 10.4. IlepcnexkTuBBl pa3BUTUS aAAUTHUBHBIX
TEXHOJIOTHH.

Hroro B cemectpe: 20 20 5

Hroro 37 0 54 0 26

IIpakTrueckass MOATOTOBKA 3aKIIOYAE€TCS B HENOCPEACTBEHHOM  BBIIIOJIHEHUU
oOyyarouIMMHCsT ~ OMNpENEeJeHHbIX  TPYAOBBIX  (YyHKUMH,  CBA3aHHbIX ¢  Oyxyiuei
npogeCcCUOHATBEHON AEATENbHOCTBIO.

4.2.  CogepsxaHue pasaeiaoB U TeM JIEKIIMOHHBIX 3aHATUMN.
ConeprxaHue pa3elioB U TeM JICKIIHOHHBIX 3aHSATHI MPUBEICHO B TAOIUIIE 4.

Tabmuna 4 — ConepxaHue pa3AesioB U TEM JICKIIMOHHOTO MK

Howmep
HasBanue u COACPIKAHUC PAa3ACIIOB U TEM JICKIIMOHHBIX 3aHATHUA
pasnena

1 Pasnen 1: Beenenue B aqiUTUBHEIE TEXHOJIOTUU

[TonsiTHEe aAAUTUBHOTO MPOU3BOJICTRA.

Knaccudukarnus agautuBaeix texHonoruii: FDM, SLA, SLS, DMLS, EBM, LMD u
ap.

[TpuaIM TOCTONHOTO (HOPMOOOPA30BAHUS.

[Ipeumy1iecTBa U HENOCTATKY AITUTUBHBIX METOAOB MEPE] TPATUIIUOHHBIMHU.
O6mactu  TpUMEHEHUs AQIIUTUBHBIX  TEXHOJOTHH  (aBUaAlMA,  MEIUIIMHA,
MalIuHOCTPOCHHE H JIP.).

2 Paznen 2: TexHonoruu u mpoueccsl aJAUTHUBHOTO POXU3BOJICTBA

[ToaroroBka udposoit mopenu: CAD — STL — cnaiicunr.

Dranbl aJANTUBHOTO MPOIlecca: MOATOTOBKA, e4aTh, HTOCTOOpaboTKa.
Ocobennoctu paznuunbix Texnonoruii: FDM, SLA, SLS, DMLS, EBM, LMD.
AHaIM3 TUMYHBIX OIMUOOK IPH MPOU3BOJICTBE M CIIOCOOBI HX YCTPAHCHHS.
KonTpons kauecTBa Ha BCEX CTAIUAX.

3 Paznen 3: YerpoiicTBO 000pya0BaHUS I aTATHBHOTO TIPOU3BO/ICTBA
KoHcTpyKTHBHBIE 0COOEHHOCTH YCTAHOBOK JIJISI PA3HBIX TEXHOJIOTHA.
Cuctembl IOIaYM U HAHECEHUS MaTepHana.

CuctemMbl KOHTPOJIS U aBTOMAaTU3allUU MPoIlecca.

OJEMEHTHI ONITUYECKOTO M TEMIIEPATypPHOTO KOHTPOJIS.

Pabora cucteM 3ammTEl 1 0€3011aCHOCTH.




Pa31[eJ1 4: I/ICXOI[HBIG MaTtcpualibl U1 aJAUTUBHOTO IPOU3BOACTBA

Knaccmbnxaunﬁ HCXOOHBIX MaTcpualioB: MMOJIMMEPHI, MECTaJlJIbI, KEpaMuKa,
KOMIIO3HUTHI.

XUMHUYECKUN COCTaB U (PU3NUECKUE CBOWCTBA MaTepHaoB.

Mertozp! aHaIM3a rPaHyIOMETPUH, HACBIITHOM IJIOTHOCTH, TEKYyYE€CTH ITOPOLIKOB.
[ToaroToBKa NOPOLIKOB: MPOCYIIIKA, MPOKATUBAaHUE, TOMOTCHU3ALIUS.

@unpTpanys U OYUCTKA KUAKUX (OTONOIMMEPOB.

5 Paznen 5: IToaroroBka o6opynoBanus kK pabote
[ToaroroBka pabouero mecra u 000pyIOBaHUS.

YcTaHOBKA TEXHOJIOTHYECKOM IIaTGOpMBI U 3aIpaBKa MaTepUaoB.
BusyanbHasi u aBTOMaTu3upoBaHHas IPOBEPKA Y3II0B.

3arpy3ka ynpaBJSIFOIIUX IPOTPaMM U [TapaMeTPOB MeYaTH.
[TpoBepka cUrHaIM3aUU U CUCTEM O€30MaCHOCTH.

6 Paznen 6: Kontpoub nporecca aJAUTUBHOTO MPOU3BOJCTBA
Merto/bl BU3yaJIbHOTO U aBTOMATUYECKOTO KOHTPOJIA.

CucTtemMbl ONITUYECKOTO, TEMIIEPATYPHOTO U BUACOKOHTPOJIS.
JlaTuuku moN0KEHU U JPyTrue U3MEpUTENIbHbIC YCTPOUCTBA.
Peakuys Ha OTKIIOHEHUS M aBapUHBIE CUTYaLIMH.
KoppektupoBka napamMeTpoB B peaJlbHOM BPEMEHH.

7 Paznen 7: Texuuueckoe oOcmyKuBaHUE U O€30MACHOCTh
E>xeTHeBHOE U TUTAHOBOE TEXOOCTY)KUBAHUE 000PYIOBaHUS.
IIpuMeHeHne cpencTB UHAUBUAYAJIBHON U KOJUIEKTUBHOM 3alUTHI.
PaGora ¢ o6opynoBaHueM MO TABICHHEM U BEICOKHMH TEMIIEPATypaMHu.
CaHHTapHO-THTUEHUYECKUE TPEOOBAHUSI.

UpesBbIvaitHbie CUTYaIlMH U MEPHI TI0 UX TIPEIOTBPAILICHHUIO.

8 Paznen 8: [locneneuarnas oOpaboTka n3nenui
VYnaneHue oCTaTOYHBIX MaTEPUAIIOB.

Metozbl NECKOCTPYHHOM, aOpa3uBHON 1 XUMUUYECKOH 00pabOTKH.
TepmooOpaboTka U MexaHHYecKas 10padoTKa.

KoHTponb kauecTBa roTOBBIX JeTajeH.

YTunuzauus 0TX010B.

9 Paznen 9: Odopmienne qOKyMEeHTAITUH

Buasl npon3BOACTBEHHON TOKYMEHTAIWH.
Pacuér Tpy1o€MKOCTH U3rOTOBIICHUS U3/ACIIHS.
BHeceHne qaHHBIX B KypHaJbl U ()OPMBI OTUETHOCTH.
Pa6ora ¢ CAD/CAE-cucremamu 1 0(pUCHBIMH ITPOrpPaMMaMHU.
CocraBiieHle TEXHOJIOTMUECKUX KapT U aKTOB KOHTPOJIS.
10 Paznen 10: MHTerpanus aqAuTUBHBIX TEXHOJIOTUN B MPOU3BOACTBO

BCTpaI/IBaHI/Ie AOAJJUTUBHBIX ITPOLECCCOB B MPOU3BOACTBCHHBIC LICIIOYKH.
[Ipumenenue 3D-neyatu B pa3iM4HbIX OTPACIIX.

OxoHOMUYecKasi 3PPEeKTUBHOCTH UCIIOJIb30BAHUS A IUTUBHBIX TEXHOIOTUH.
[TepcrieKTUBBI Pa3BUTHS A JUTHBHOTO IPOU3BO/ICTBA.

Biustnue 3D-neyatu Ha JOTUCTUKY U CKJIAJICKOE XO35UCTBO.

4.3.

[IpakTHueckue (CeMUHAPCKUE) 3aHITHS




Tembl IpakTUUECKHUX 3aHATUN U UX TPYOEMKOCTb IPUBEACHBI B TabHIIE 5.

Tabmuma 5 — [IpakTudyeckne 3aHATHS U UX TPYIOEMKOCTh

N3 anx No
Ne | Tewmspl npaktrueckux | PopMbl IpakTUYECKUX | TpyaoeMKOCTb, |IPaKTUYECKOH |pasnuena
/1 3aHATHI 3aHATHHI (uac) MOJATOTOBKH, | AUCIIAI
(4ac) JINHBI
Y4eOHBIM IIaHOM HE TPETyCMOTPEHO
I
Bceero
4.4.  JlaboparopHble 3aHITHS
TeMbl 1aGOpaTOPHBIX 3aHATUN U X TPYAOEMKOCTh MPUBEICHBI B TaOIHIIE 6.
Tabmuia 6 — JlJabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTh
N3 Hux No
1-11\/&;1 HaunmeHnoBanue 1abopaTtopHbIx padboT TPYJI(():;ZI;OCTB, Hﬁg;;g::}:}f;’l/l I;iiielfi
(dac) JINHBI
Cemectp 7
1 CpaBHUTENbHBIN aHAJIN3 CBONCTB U TOUHOCTH MOJIEIEH. 4 4 1
2 Coznanmne 3D-Mojieny ¥ MOATOTOBKA €€ K MevaTH. 4 4 2
3 3amyck nedat Ha FDM nipunTepe 4 4 2
4 3amyck nedatu Ha SLA npunrepe 4 4 2
5 Nzydenne ycTpoiicTBa 1 KOMIIOHEHTOB 3D-nipuHTEpa. 4 4 3
6 Cucrema ynpaieHUs aJAUTUBHON YCTaHOBKU 4 4 3
7 AHanu3 UCXOJHOTO Marepuaia 4 4 4
8 Br16op marepuaia 4 4 4
9 Urorosoe 3ansarue 2 2 4
Cemectp 8
10 BrImonHeHne KoMIIeKCca MOATOTOBUTEIBLHBIX 4 4 5
MEPOTIPHUATHI IepeJT 3aITyCKOM YCTaHOBKH.
11 AHanu3 pe3ynbTaToB KOHTPOJISI U KOPPEKTUPOBKA 4 4 6
apaMmeTpoB
12 IMocTtobpaboTka u3nenus 4 4 8
13 Pacyet BpeMeHU ¥ CTOMMOCTHU M3TOTOBJICHUS JIETAIH 4 4
14 | Pacuer sxoHOMHYECKOI 3((HEKTHBHOCTH OT BHEIPECHUS 4 4 10
aJUTMTUBHOHN YCTaHOBKHU
Bcero 54

4.5.
Y4eOHBIM MJIAaHOM HE MPETyCMOTPEHO

4.6.

CamocrosrenbHas paboTa 00yyaronmxcs

KypcoBoe npoektupoBaHue/ BbIMOIHEHUE KypCOBOM paboThI

Buapl camocTosiTennbHON paboOThI U €€ TPYAO0EMKOCTh NMMPUBEEHBI B TAOIUIIE 7.

Tabmuia 7 — Buasl caMoCTOATENLHON pabOTEI U €€ TPYIOEMKOCTE
o Bcero,
Bunx camocrosTensHOM paboThI qac Cemectp 7, yac Cemectp 8, yac
1 2 3 4




N3yueHue TeopeTnyecKoro marepuaia
13 11 2

nucturuael (TO)
Kypcooe npoekrupoBanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brmonnenue pedepara (P)
[ToaroroBka Kk TeKymeMy KOHTPOJIIO 6 5 1
ycneBaemoctu (TKY)
JlomamHee 3aganue (/13)
[ToaroroBka Kk MpoOMEKYTOYHOMN 7 5 )
arrectanuu (1TA)

Bcero: 26 21 5

5. [Tepedenp yueOHO-METOIMYECKOTO OOECIICUCHUS

JUTSL CAMOCTOSTEIHbHON PaOOTHI OOYYArOIIUXCS 110 TUCIUTUTHHE (MOIYIIIO)
Y4eOHO-METOUYCCKHUE MATEPHAIBI JJII CaMOCTOSTEIIbHON paboThl OOYyYArOIIMXCS YKa3aHbI B
o.o. 7-11.

6. [lepedeHp nmeyaTHBIX U SIEKTPOHHBIX YUEOHBIX M31aHHUH
[lepeueHb MeyaTHBIX U SJIEKTPOHHBIX YUE€OHBIX U3/IaHUHN NpUBEJCH B TaOnuIe 8.
Tabnuia §— IlepeueHb eYaTHBIX U IEKTPOHHBIX YUEOHbBIX U3TAHUN

KonuyecTBo 3K3eMILISIPOB B
[udp/ OnoOIMOTEeKE
URL gﬁ)ec bubnuorpadudeckas ccpiika (KPOME S1eKTPOHHBIX
JK3EMILISIPOB)
Tumkosckuit 1.B. OCHOBEI aJTUTUBHBIX
TEXHOJIOTHIA BHICOKOTO paspenieHus. 13-Bo
[Tutep, CII6, 2018, 348 ¢
Hosuxkos C.B., Pamazanos K.H. AxnutuBHbIE
TEXHOJIOTUU: COCTOSTHUE U TICPCTICKTUBEI.
N3Bo YTATY, Yaa, 2022, 75 c.
Amnrtonosa B. C., Ocosckas 1. U.
AJIUTUBHBIEC TEXHOJIOTUU: yueb. mocodue.
CII6.: BUID CII6 I'VIT T/, 2017. 30 c.
7. [TepeueHb 21EKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB
MH(GOPMAIIMOHHO-TETIEKOMMYHHUKAIIMOHHOM ceTu «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeabHbIX pecypcoB

UH(POPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHONH ceTH «HTepHeT», HEOOXOMUMBIX Ui OCBOCHUS
JTUCHUILIMHBI PUBEJICH B Ta0muiie 9.

Tabmuma 9 - [Tepedenn AIIEKTPOHHBIX 00pa3oBarebHbBIX pecypcoB
UH(OPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»

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

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

8. [lepeuenp MHPOPMAITMOHHBIX TEXHOJIOTHIA
10




8.1.  IlepeyeHp HpPOrpaMMHOrO OOECIIEUEHUS, HCIOIB3yeMOro IPH OCYIIECTBICHUH
00pa30BaTeIBHOTO MPOIECcca MO AUCIUIUINHE.
Ilepeuens MCMONB3yeMOro IPOrpaMMHOTO o0ecriedeHus peacTanieH B Tadnure 10.

Tab6muma 10— IlepedeHs mporpaMMHOTO 00ECIIEYEHIS

Ne i/t HaumenoBanue

He npenycmorpeno

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

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

Tabmuma 11— INepeueHs nHPOPMAITMOHHO-CIPABOYHEBIX CUCTEM

Ne i/t HaunmenoBanue

He npenycmotrpeno

9. MarepuanabHO-TeXHUYECKas 0a3a
CoctaB  MaTepualdbHO-TEXHHYECKOM  0a3pl, HEOOXOAMUMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeIpLHOrO MpoIlecca Mo AUCIUILUIMHE, IPEACTaBIeH B Tabmuiel?2.

Tabmuia 12 — CocTtaB MaTepHalIbHO-TEXHUYECKOH 0a3bl

No HaumeHnoBanue cocTaBHON 4acTH Homep aynutopuu
/1 MaTepUaTbHO-TEXHUIECKON 0a3bl (Tpu HEOOXOAMMOCTH)
JIexknmoHHas ayquTopus 21-21
MynsTuMenuitHas JEKIMOHHAS ayTUTOPHUSI 31-04
3 | CneumnanusupoBannas nadoparopust «HoBbIx MockoBckuii nip. 149
MIPOU3BOICTBEHHBIX TEXHOJIOT U BA, ayn. 417
10. OneHouHble CpeACcTBa ISl IPOBEICHUS TIPOMEKYTOUHOM aTTeCTaluu

10.1. CocraB OLEHOYHBIX CPEACTBUIA IPOBEACHHUS IPOMEXKYTOUHOM arTecTaluu
00yJaroIuxcs 1Mo TUCIHUILIMHE TPUBEICH B Tabmuie 13.
Tabmauna 13 — CocTaB OLEHOYHBIX CPEJICTB JJISI IPOBEAEHHS IPOMEKYTOUHOM aTTeCTallii

By npomMexxyTouHOM artecTaiu [lepeueHb OLIEHOYHBIX CPEACTB
DK3aMeH Cnucok BOPOCOB K 9K3aMEHY;
TecTsl.
JudbdepeHunpoBaHHBIM 3a4éT Cnucok BOTIPOCOB;
TecTsl.

10.2. B KadecTBe KpUTEPUEB OLEHKA YpPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHA)
KOMIETEHIMI o0ydaromumMucs HpuMeHsieTcs S5-OajipHas IIKajla OLEHKH CPOPMHUPOBAHHOCTH
KOMIIETEHINI, KoTopasi npuBeieHa B Tabnuue 14. B TeueHne cemecTpa MOXKET HCIOIB30BATHCS
100-6amnpHass  ImKajga  MOAYJIBHO-PEHTHHTOBOM  CHCTEMBbI ~ YHHMBEPCHTETa,  IpaBHIIa
MCIIOJIb30BaHUsI KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMATUBHBIM AKTOM
I'VAIL
Tabnuna 14 —Kputepun orieHKH ypoBHS ¢(HOPMUPOBAHHOCTH KOMIIETEHITUI
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O1eHKa KOMIIETEHIINNA

5-OayIbpHas HIKajaa

XapakTtepuctuka c(hOpMHUPOBAHHBIX KOMITETEHIUI

«OTIINYHO»
«3a4YTCHO»

— oOyyaronuiicss TIyOOKO M BCECTOPOHHE YCBOHWJI IPOrPAMMHBIN
Marepua,

— YBEpEHHO, JIOTHYHO, ITOCJICIOBATEIHHO U TPAMOTHO €0 U3J1araeT;

— OMHUpasiCh Ha 3HAHUS OCHOBHOW W JOMOJHUTEIHHON JHUTEparyphl,
TECHO TPHBS3bIBACT YCBOCHHBIC HAyYHBIC MOJIOKEHUS C MPAKTHYCCKOU
JIESITSIIBHOCTRIO HATIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTHPYET BBIJIBUTAEMbIC UM UJICH,

— JIeNTaeT BBIBOABI M 0000IIEHNS;

— ¢BOOOJIHO BJIAJIEET CUCTEMOM CIIENMATN3UPOBAHHBIX OHSITHH.

«Xopomo»
«BaYTCHO»

— o0yyYaronuiicst TBEPI0 YCBOMJ MPOTrPAMMHBIN MaTepuaj, FPaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONUPasCh Ha 3HAHWS OCHOBHOM
TUTEPaTyPhL;

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOU JICSITEILHOCTHIO
HaTPaBIICHUS;

— apryMEHTUPYET HayYHbIC MTOJIOKECHHUS;

— JieNaeT BBIBOABI M 0000IIEHNS;

— BJIAJIEET CUCTEMON CHEIUATIM3UPOBAHHBIX ITOHATUH.

«YOOBJICTBOPUTECIIBHO»
«3aYTCHO»

— oOyyaronuiicss yCBOWJI TOJIBKO OCHOBHOM MHpOTrpaMMHBIA MaTepuad,
[0 CYLIECTBY M3JIaraeT €ro, ONnupasCh Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATypBhl;

— JIOIYCKaeT HECYIECTBEHHBIE OMUOKHU U HETOUHOCTH;

— UCTIBITBIBACT 3aTPYIHEHUS B TPAKTUYECKOM NPUMEHEHUU 3HAHUI
HaIpaBJICHHUS;

— cabo apryMeHTHpYeT Hay4HbIE TMOJOKEHUS;

— 3aTpyAHseTcs B (DOPMYITHPOBAHUU BBIBOIOB U 000OIIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHITHH.

«HCYOOBJICTBOPUTCIIbH
o»
«HE 3a4TCHO»

— oOyyaromuiics HE YCBOWJI 3HAYUTEIHLHOW YacTH MPOTPAMMHOTO
MaTepuana,

— IONyCKaeT  CYNIECTBEHHbIC  OMIMOKM HM  HETOYHOCTH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaTlpaBJICHHH,

— UCTIBITHIBACT TPYJAHOCTH B MMPAKTUICCKOM IMPUMEHEHUH 3HAHMIA,
— HE MOXKET apryMEHTHUPOBATh HAYYHBIE MOJIOKEHHUS;

— He GOpMYIHPYET BHIBOJOB U 0000IICHUI.

npu

10.3.

TumoBsie KOHTPOJIbHBIC 3a/IaHUS WUJIKN UHBIC MaTCpUAJIbI.

Bompocs! nis sx3ameHa npeicTaBieHbl B Tadauie 15.

Tabnuma 15 — Borpock! aiist sx3ameHa

Kon

[Tepeuenb BOpOCOB JJIsI IK3aMEHA
WHAUKATOpa

. SLA Mmeton

. beicTpoe nporoTunupoBanue

. AITUTUBHBIE TEXHOJIOTUN

. [IporoTunuposanue

. XapakTepUCTUKH MPOTOTHUIIA

. [llaru OGBICTPOTO NPOTOTUITUPOBAHUS
. TounocTh BoCIIpon3BEACHUS

TIK-4.]1.1

O N DN W

. FDM wmetoxn
9. SLS meton

10. TpexmepHoe monenupoBanue cpeacreamu CAIIP
11. KonBepranus u nepeaadya JaHHbIX
12. IIpoBepka u MOATOTOBKA K paboTe
13. IlocnoiftHOE MOCTPOCHUE U3ACITHS

TIK-4.]1.2
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14.

VraneHue moaaepkeKk U mocroopadoTka

15.
16.
17.
18.
19.
20.
21.

CryneH4arocTtb

®opmar STL

VYhpapisitoiue KOMaH bl

OpueHTanus u3nenus
[Tognep:xuBaromye CTpyKTypbl

Bupel perrerok 3anonHeHus
doTonoIMMepHU3alMOHHBIC MaTepHaJIbI

TIK-4.]1.3

22.
23.
24.
25.
26.
27.
28.

MexaHu3MBbl 1 CKOPOCTH PEAKIUHI OJIUMEPU3aALNH

JlazepHnas crepeonuTorpadus

MeTopl CKaHMPOBAHUS TPH JIA3E€PHON cTepeoauTorpadun

IIpouecc n3roToBIEHUS UHTETPAIBHBIX MUKPOCXEM

TpeboBaHusi kK MaTepuaIaM B SHEPreTUKE

M3roroBieHne NpoTOTUIIOB C UCTIOIB30BAHUEM HECKOJIBKUX MAaTEpUaIOB
OuuMcTKa U 3al1UTa U31EIUH

TMK-4.]1.4

29.
30.
31.
32.
33.
34.
. IlpogonpHas ¥ nonepevHas IpoYHOCTh

35

[Ipouecc a3xcTpy3un

OOBbeMHBIN pacxos U CKOPOCTh MedaTh
Kpucrannuzanuus u oxyiaxacHue

[[IuprHa TMHUN U IPOYHOCTH IEPUMETPOB
Marepuainsl 1515 SKCTpy3Uuu

OcHactka it FDM nieyatu

TIK-4.]1.5

Bonpocs! ans nud¢. 3auera npeacrasieHsl B Tadauue 16.
Tabnuna 16 — Bonpocs! g1 nudd. 3auera

Ne
/1

[Tepeuens Bonpocos st qudd. 3adera

Kon

WHIAKATOPpA

1

36.
37.
38.
39.
40.
. MakpoKHHeTHKa ClIeKaHus
42.

41

KoMOUHT M OTKAaTHI

[TeyaTh ¢ HECKOIBKUMH IKCTPYAEPAMHU

Co3nanue TUTbEBBIX HOpM

MeTop1 OBICTPOTO MPOTOTHITMPOBAHUS HA MIOPOIIKOBOW OCHOBE
Buael nopounikos

TeeprodazHoe ciekanue

TMK-4.71.1

43.
44.
45.
46.
47.
48.
49.

Kunxodasnoe cnexkanue

XUMHYECKOE CIIEKAHUE

DNEKTPOHHO-TYUYEBOE IIJIaBICHUE

Kunemarnka qBHKEHUS TOJIOBBI

CyOcTpaKkTHBHBIE TEXHOJIOTUU OBICTPOTO MPOTOTUITUPOBAHUS
KoHnctpyupoBanue u nu3aiin

CepuiiHO€ TPOU3BOICTBO MOJIENIEH TPU MOMOIIM I TUTUBHBIX

TEXHOJIOTUI

TIK-4.]1.2

50.
51.
52.
53.
54.
55.
56.
57.

58

Cucrema ynpasnenus 3D nedarsio
HarpeBarenbHbie 37IeMEHTHI
Okerpyneps! Bouden u Direct

Hotend u Coldend

KanuGpoBka o60pynoBaHus

Linear advance

[ToBbllIeHUE KauecTBa MeYaTu
ANTUTUBHBIE TEXHOJIOTUU B SHEPTETHUKE
. MocThl 1 HaBUCAHMSI

TIK-4.]1.3

59

. JlebekTnl neyatn

TIK-4.]1.4
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60. Xumuueckue croco0sl 00paboTKu

61. Mexannueckue criocoObl 00paboTKH

62. 3aBUCUMOCTH TOJIIHMHEI CJIOS M CTEHKH OT COIlIa
63. Hcnonp3oBanue OameH

64. PesxxuM pasmiakuBaHus

65. G-kox ISl cTapTa nevyaTu

66. G-xoj 171 OKOHYAHUS T1e4aTu

67. ITN1-perynstop Temmneparypsl 68. OcHOBHbBIE TpeOOBaHUS K
CAD-mozensiM, HCTIOTIb3YEMBIX IS

aJITMTUBHOTO MIPOU3BOJICTBA

69. TBepaoreabHasi KOHCTPYKTUBHAS T€OMETpUs?

70. KontypHoe npeacTaBieHue?

71. B 4eM 3aKIi04al0OTCs TOCTOMHCTBA M HEIOCTATKU (hopmara
ASCII?

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

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

74. Kakue Tonoioruyeckue npooieMbl MOTYT HaOIIOAThCs IPU
HCIT0JIb30BAaHUU T€OMETPUIECKUX Mojeseit B opmare STL?

75. Kakue reomMeTpuyeckue npodaemMpl MOT'YT HMETh MECTO MTPH
HCIIOJIb30BAaHUU reoMeTpuueckux moaenei B hopmare STL?

TIK-4.]1.5

[lepeyenp TeM Ui KypcOBOTO IPOSKTHPOBAHMUS/BBIOJIHEHHS KYpPCOBOH pPabOTHI
npeacTaBieHbl B Tabnuue 17.
Tabnuua 17 — IlepedeHb TeM Juis KyPCOBOTO IMPOSKTHPOBAHMUS/BBIIOIHEHHS KYPCOBOW paOOTEI

Ne i/nt N
KypCcOBOM paboOThI

[IpumepHBIii nepeyeHs TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS

Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO

Bompockl 11 mpoBeNeHUsS TPOMEXKYTOYHOM aTTecTalldid B BHUJAEC TECTHPOBAHUS
npeacTaBiIeHbI B Tabmuie 18.

Tabauna 18 — [IpuMepHBIi IepedeHb BOIPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIil mEpedeHb BOTPOCOB ISl TECTOB
/1 HHIUKATOpa
1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM OOHO20 BEPHO20 OMBEMA
U3 uemvipex npeosoNHCeHHbIX U 0O0CHOBAHUEM 8bIOOPA
Wnctpyxkuus: IpounTaiite TeKcT, BbIOEpUTE MPaBUIIBHBIN OTBET U 3aIUILINTE apTyMEHTHI,
000CHOBBIBaIOLINE BEIOOP OTBETA
1 | Kakoe MakcuMajibHOe KOJHYECTBO MaTepuanoB MoxeT ObITh | [IK-4./1.1
HCI0JIb30BAHO NPHU Mcnosb3oBanum Polyjet rexnosornu?
1)2
2)4
3)8
4) 16
2 IIK-4.]1.2

(V)

H3r0TaBJIHBAEMbIX METOAAMH AIUTHBHBLIX TEXHOJIOT I
1) BniauBath aTyHHBIE pe3b0OBBIE BCTABKH.
2) IIpoexTrpoBaTh pe360y B IETAIH.

Kak wmoxHO Jejarb  pe3b00OBble OTBEpPCTUST B JeTAJAX,
"
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3) Hapesarpb pe3b0y mociie meuaTst METYMKOM.
4) Bce BApHAHTHI.

Yrto HeoOxonumo caenarhb nepea 3D neuarbio?

1) OxnaauTh MeyaTarouyro TOJIOBY.

2) ObecnieunTh aAre3MBHBIN CJI0M HA CTOJIE.

3) OGecrieunTh aAre3UBHBIN CIIOH Ha YKCTPYyIEpeE.

4) BpyuHylo nepeIBHHYTh II€YaTalOUIyl0 TOJOBY B JIOMallHEe
TIOJIOKECHHE.

TIK-4.]1.3

Kak Heiab3si M3roToBUTH H3Jejiie € HABHCAKOIIMMH 3JeMeHTaMUu
ucnoab3ys FDM texnoJsiorniwo?

1. C nomomisio CAITP no6aBuTh MOAAEPIKKH MOJT HABUCAIOIITNE
AIIEMEHTHI.

2. [loBepHyTh eTanb TaK, YTOOBI HE OBLIO HABUCAIOLINX AJIEMEHTOB.

3. Ucnonb30BaTh MeTALIHYECKHI MOPOLIOK B Ka4ecTBe MOIAePiKeK.
4. Mcronp30BaTh Caaiicep ULt HOCTPOEHNE HCKYCCTBEHHBIX HOIIEPKEK.

TK-4.]1.4

YTo Takoe aJANTUBHOE MPOU3BOACTBO?

1) IIpouecc ynaneHnus marepuasia U3 3ar0TOBKY /7Sl TOTYYEHHSI I€TaIu

2) IIpouecc mOCJOHHOr0 HAPAIIMBAHHUSA MaTepHaJia IS CO3JAHHUSA
o0beKTa

3) TexHOJIOTHS JINTHS IO 1aBICHUEM

4) MeTon MexaHWIeCKOM 00padOTKH Ha CTaHKaX

TIK-4.]1.5

2 mun. 3aoanue KOM6MHMp06aHHOZO muna c 6bl60p0]\/l HECKOJIbKUX 6apuarmoe omeema

U3 NPEONIOANCEHHBIX U PA3BEPHYMbIM 000CHOBAHUEM 8b1OODA

Wnctpyxkmus: IpounTtaiite TekcT, BbIOeprUTe MpaBUIHHBIE BAPHAHTHI OTBETA U
3alUILIUTE apryYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB

B kakom ¢opmare s3xcnoprupyercs 3D mopenb sl JajibHeiliero
M3rOTOBJICHUS] METOAAMHU AIUTHBHBIX TEXHOJIOTHH?

1. STL.

2. STEP.

3. 3DP.

4. CTL.

TMK-4.]1.1

Kakue u3 caenywommx yrBep:kaeHuil o poronosnmepHoii 3D-neuarun
BEpPHbI?

1. @oTonoMMepHasi MeYaTh UCMOJIb3YyeT JKUAKHE CMOJIbI, KOTOPbIe
3aTBep/IeBal0T M0/ BO3/IeiiCTBHEM YJIbTPAa(PHOIeTOBOIO CBETA.

2. las ¢poTonoMMepHOii meyaTu 00s13aTe/IbHO TPedyeTcs MOAIePKKa
MoJiesieil, TAK KaK MaTepHaJl He MOXKeT YIep:KuBaTh opmy
CaMOCTOSAITeJIbHO.

3. ®oronomumepHbie 3D-NpUHTEPBI MOTYT CO31aBATh 00BEKTHI €
BbICOKOI ieTaju3anueil U NiaJKoil MoBepXHOCTHIO.

4. ®oTtononumepHas neyaTh NOAXOAUT TOJIBKO AJIs CO3MaHUsl KPYITHBIX
00bekToB Oosiee 100 KyOMUeCKNM CAaHTHMETDA.

TIK-4.71.2

Kaxkoe nporpamMMHoe obecrieyenmne HCIOJIb3YyeTcs Jifi b
npoexkrupopanusi 3D momeau, ¢ Heabl0 ee  JajbHeiIIero
M3rOTOBJICHUS] METOAAMH AIUTHBHBIX TEXHOJIOTHH?

1. ELCUT.

2.SolidWorks.

3. SimInTech.

4. T-Flex.

TIK-4.]1.3

3ayeM NPOBOAUTH CTATHYECKHUIA AHAJIM3 U3eJTusA?
1. Onpenenenye 3JIeKTPOMArHUTHBIX XapaKTEPUCTUK U3/IEIIHSL.

TIK-4.]1.4
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2. BoisiBiIeHHe MAKCHMAJIbHBIX HANIPSIZKeHU U Aedopmanuii.
3. PacyeT a»poiuHaMUYECKUX CBOMCTB.
4. Be10op MaTepuaJa.

10

Kakue npenmymecTBa nMeeT aJIMTHBHOE NPOU3BOACTBO?

1) Bo3MO:KHOCTB CO31aHUSA CJI0KHBIX reoMeTpruueckux Gpopm

2) CHuKeHHe OTXOJ0B MaTepHaJjia Mo CPABHEHHUIO ¢ MeXaHHYeCKOWu
o0padoTkoi

3) Beicokas »koHOoMHYeckas A(OPEKTUBHOCTHP TPH  MacCOBOM
MIPOU3BO/ICTBE

4) BpicTpoe NPOTOTUNIMPOBAHNE H KACTOMM3AIMsI

TK-4.]1.5

3 mun. 3aoanue 3AKpbIMO2o muna Ha yCmAaHoeJeHUe CoomeeniCmeus

I/IHCprKHI/IHZ HpO‘II/ITaI‘/'ITe TCEKCT U YCTAHOBUTC COOTBETCTBUC. K Ka)KI[OI‘/'I IIO3u1uu, )IaHHOI‘/'I B
JICBOM CTOJ'I6LI6, HOI[6CpI/ITe COOTBCTCTBYIOLIYIO MO3UIHIO B IIPABOM CTOJ'I6LI6
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CoorHecuTe MarepuaJbl H aJIMTHBHbIC TEXHOJIOIMH, B KOTOPBIX OH
HCIOJIb3YyeTcs.

1. ®otononumeps! (SLA)

2. PLA (FDM)

3. AmromunueBsIi nopowmok (SLM)

4. PETG (FDM)

5. ABS (FDM)

6. Tutanosbli nopomok (SLM)

TIK-4.]1.1
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CootHecute TexHoJ10ruu 3D-neyaT ¢ UX ONMCAHUAMH.

Kareropuu:

A. FDM (Fused Deposition Modeling)

B. SLA (Stereolithography)

C. SLS (Selective Laser Sintering)

D. DLP (Digital Light Processing)

BapuanTs! 0TBETOB:

1. Mcionp3yeT MOPOLIKOBBII Marepua, KOTOPbIM CIEKAeTCs Ja3epoM IS
co3aHMs 00BEKTA.

2. OcHOBaHa Ha MOCIONHOM HAIJIaBJICHUU TEPMOILJIACTHKA Yepe3
IKCTPYIEP.

3. Ucnionb3yeT XUIKyo (HOTOTOIMMEPHYIO CMOITY, KOTOpast 3aTBEp/IeBACT
1071 BO3JICWCTBUEM YABTPA(PHOIETOBOTO CBETA.

4. [Noxoxa Ha SLA, HO UCTIOIB3YET NPOEKTOP JJIsi OJHOBPEMEHHOTO
OTBEPIKACHUS 11€JI0TO CII0Sl CMOJIBI.

IIpaBuibHble 0TBeTHI: A-2, B-3, C-1, D-4

[K-4./1.2

14

CoorHecuTe MaTepuaJbl ¢ TexHOTOrHAMH 3D-neyaru, I KOTOPBIX
OHH MOAXOIAT.

Kareropuu:

A.PLA

B. ®orononumepHas cMmona

C. HeilioHOBBIN OPOILIOK

D. Merammueckuil TOpOILIOK

BapuanTsl 0TBETOB:

1. FDM

2.SLA

3.SLS

4. DMLS (Direct Metal Laser Sintering)
IIpaBuabHbie oTBeTHI: A-1, B-2, C-3, D-4

IK-4.11.3

14

CooTHecHuTe 3Tanbl AAAUTHBHOIO NPoOu3BOACTBA C UX ONTUCAHUAMM.

TIK-4.]1.4

16




Kareropuu:

A. IloaroroBka 3D-monenn

B. Ileuars

C. ITocTtobpaboTka

D. KonTpons kagecTBa

BapuaHTbl OTBETOB:

1. Hape3ka monenu Ha ciion U reHepanus G-koza Ais IpuHTEpa.

2. Ynanenue noauepxex, NuM@oBka, MOKpacka WA TepMooOpadboTka
TOTOBOT'O U3JETHS.

3. IIpoBepka reoMeTpuu U MEXaHUYECKUX CBOMCTB TOTOBOTO MU3/IEIIHS.
4. ITocnoiinoe co3nanne 00bEKTa C UCIIOIb30BAHUEM BHIOpPAHHOM
TEXHOJIOTHUH.

IlpaBuabnHbIe 0TBEeTHI: A-1, B-4, C-2, D-3

15

CooTHecHTe MpeUMyIeCTBA AJAMTHBHOIO MIPOU3BOACTBA € UX I1IK-4./1.5
npuMepamMu:

[IpeumyiiecTBo:

A. CHIKeHHEe 0TX00B

B. Kactomuzanus

C. beicTpoe npoTOTUIIHPOBAHKE

[Tpumep:

1. [TeyaTh MOJBIX CTPYKTYP C MUHUMAJILHBIM PACXOJIOM Marepuara.
2. VI3roToBlieHHE UHIMBHIYATbHBIX MEAUITUHCKUX UMITJIAHTOB

3. Coznanue pyHKIIMOHAIBLHOTO MPOTOTHUIIA 32 HECKOJIBKO YacOB
IlpaBuabHbie oTBeTHI: A-1, B-2 , C-3

4 mun. 3adanue 3axkpvimo20 muna Ha yCManosienue noc1ed08amelbHOCmU

I/IHCprKLII/IHZ HpO‘{HTaI;'ITe TCKCT U YCTAHOBUTC IMOCICAOBATCIBHOCTD.
3anummre COOTBETCTBYIOIYIO TOCIE€A0BATEIIbHOCTD GYKB CJIEBA HaIIpaBoO

16

PaccraBbre 3Tanbl padorsl FDM 3D-npunaTepa B npaBWiIbHOM IK-4.11.1
10CJ1e/10BATEJIbHOCTH.

BapuanTs! 0TBETOB:

1. HarpeB skcTpynepa u miar(opMsi.

2. 3arpy3ka QuiiaMeHTa B SKCTpyAep.

3. Hapeska 3D-monenu Ha ciou u reHepanus G-koza.
4. IlocnoiiHoe HaIIaBlIeHUE MaTepHaa.

5. OxJax/1eHre TOTOBOTO U3JIENHSL.

6. YnaneHue noaaepxex (eciu OHU eCTh).
IlpaBuanLHasg NHocJae0BaTeJLHOCTE: 3,1,2.4,5,6

17

PaccraBbTe 3Tanbl NOCTOOPA0OTKH U31e/IUsl, HATIEYATAHHOIO HA I11IK-4.]1.2
SLA-npuHTepe, B NPaBUJIbHOI N0CJ1€10BATEJIbHOCTH.
Bapuantsl 0TBETOB:

1. IIpombIBKa MOZIENN B U30IIPONMIIOBOM CIIUPTE.

2. YD-oTBepKI€HUE MOECIIH.

3. YnaneHnue noaiepxex.

4. llInudoBKa NOBEPXHOCTH.

5. Hanecenue 3a1IMTHOTO MTOKPBITHS.

IlpaBuabHas nocjaeaoBareJabHocTh: 1, 3, 2.4, 5

18

PaccraBbre KOMnoHeHTsl FDM 3D-nnpunTtepa B nopsiake ux yyacrus | [1K-4./1.3
B IIpolecce me4yaru.
BapuanTsl 0TBETOB:

1. DxcTpynep.

2. IllaroBple IBUTATENIN.
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3. [Tnardopma asnst meyaTH.

4. HarpeBaTeabHbIN AJIEMEHT.

5. JlaTuuk Temneparypsl.

6. Karymika ¢ ¢pumameHTOM.

7. Cuctema OXJIaKICHHUS.

IlpaBujbHas nocjaenoBarejbHoCTh: 6,1,4,5,2, 3,7

19 | IlocnenoBaTeJbHOCTh JeiicTBHii 1A mpoBedeHusi crarudeckoro | [1K-4.71.4
anajaunia usaeans B SolidWorks.
1. Co3nanue ceTku
2. [IpuMeHeHue Harpy3o0K
3. Co3ganme Moaeau
4. Ha3zHaueHue MaTepuasaoB
5. Co3ganume oTueTa
6. IIpocmoTp pe3ynabTaToB
7. Co3gaHue HOBOT'O MCCIICIOBAHUS
8. [IpumeneHue 3akperieHui
9. 3anyck aHanuza
IlpaBuabHas nocjaeaoBareJabHocTh: 3,7,4,8,2,1,9,6,5
20 | BoccTaHOBHTE MOCJI€I0BATEILHOCTh padoTsl SLS-npunTepa: [K-4.1.5
1. IlpenBapuTenbHBIN HArpeB KaMepbl
2. Hanecenue HOBOTO CJOsI IOPOIIIKA
3. JlazepHoe crieKaHuE TOPOIIKA COTJIACHO MOJIEITH
4. OxnaxJeHue Kamepbl U U3BJICUCHHE JIETATN
5. TlocrobGpaboTka
IIpaBuabLHasg NocJaeaoBaTeJLHoCT: 1,2, 3,4, 5
5 mun. 3adanue omxpwvIMoco muna ¢ pazgepHymvlmM Omeemom
Wuctpyxknus: IlpounTaiite TEKCT 1 3aNUIINTE pa3BEPHYTHI 00OCHOBAaHHBIN OTBET
WM HAIUIIUTE TIPOIYIIEHHOE CJIOBO/CIIOBOCOYETAHHE

21 | B a1AuTHBHOM NPOM3BOACTBE /s cOo3MaHusl u3aeauid ucmoab3yercs | [1K-4.71.1
MeTOod MOCJIOMHOr0 .

(OTBET: HApANIMBAHMNSA)

22 | OguH M3 caMbIX pPacHpOCTPaHEHHbIX MaTepuaoB B agauTuBHOM | [TK-4.]1.2
Npou3BOJIACTBE — ITO , KOTOPBI MCHOJbL3yeTcHa sl
3D-neuarmn.

(OTBeT: IJIACTHK)

23 | Aasi  co3aaHMsl  MeTa/UIMYecKMX Jerajieii B amgutuBHoM | [1K-4.]1.3
NPOM3BOJACTBE YACTO MNPUMEHSAETCH  TEXHOJIOTHsl
JIa3€PHOTI0 CIeKAHUS.

(OTBeT: CeJIeKTHBHOI0)

24 | B a1AnTHBHOM NMPOU3BOACTBE JIJIS CO3AHUSI CJIOKHBIX [1K-4.]1.4
reoMeTpu4YecKux (pOpPM 4acTo HCMOIb3YeTCsI
MO/1eJTUPOBaHMeE.

(OTBeT: TBEPAOTEJIBHOE)
25 | Texnonorus HCIOJIb3YeT Jiazep MJIsA MOCTOHHOI0 CIIeKaHUsA [K-4.1.5

MeTAJLJIHYeCKOro MOPouIKa.
(OtBet: SLM)

HpI/IMe‘-IaHI/IeI Cucrema OLICHMBAHUS TECTOBBIX 3aJaHUM.

1-i Tamn. 3a,I[aHI/Ie KOM6I/IHI/IpOBaHHOFO TUIIA C BBI60pOM OAHOI'0 BEPHOI'o OTBCTA U3
YCTBIPEX MPCIIOKCHHBIX U 000CHOBaHHEM BI)I60pa CYHUTACTCA BEPHBIM, CCJIU IIPABUIIBHO
YKa3aHa umbpa " NPpUBCICHBI KOHKPETHBIC apI'YMCHTbBI, HCIIOJIb3YEMBbIC IIPU BBI60pe OTBCTA.
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[TonHOE coBmazieHne ¢ BEpHbIM OTBETOM — | Gaint.
HesepHblit oTBeT miu ero orcyrcrue — 0 6aios.

2-i Tun. 3ajaHue KOMOMHUPOBAHHOI'O THUIIA C BBLIOOPOM HECKOJIBKMX BapHUAHTOB OTBETA
U3 TPEATIOKEHHBIX U Pa3BepHYTHIM 00OCHOBAaHMEM BbIOOpA CUUTAETCSI BEPHBIM, €CJIH MTPABUIBHO
yKa3aHbl IU(PBI U IPUBEICHBI KOHKPETHBIE apTYMEHTBI, UCTIOJIb3yEeMbIe ITPH BEIOOPE OTBETOB.

[TonHOE coBnazieHue ¢ BEpHbIM OTBETOM — | Gaint.

Ecnu nonyiens! omOKU Uil OTBET OTCYTCTBYET — () 6asios.

3-ii THN. 3ajaHue 3aKpHITOTO THIA HA YCTAHOBIEHUE COOTBETCTBHUS CUUTACTCS BEPHBIM,
€CJIM YCTaHOBJICHBI BCE COOTBETCTBUS (ITO3UIINH U3 OJHOTO CTOJIOIA BEPHO COMIOCTABIICHBI C
MO3ULIUSIMH IPYTOTO CTOJIONA).

[TonHOE coBIaieHNe C BEPHBIM OTBETOM — 1 Oai.

HesepHblii oTBeT miu ero orcyrcrsue — () 6auios.

4-i1 Tun. 3ajaHue 3aKpHITOTO THUIIA HA YCTAHOBJIEHUE MOCIIEN0BATEIbHOCTH CUMTAETCA
BEPHBIM, €CJIM TPABUIIBHO YKa3aHa BCS MOCIEN0BATEIbHOCTD UGD.

[TonHOeE coBmazieHne ¢ BEpHbIM OTBETOM — | Gaint.

Ecnu nonyiens! ommOKu UM OTBET OTCYTCTBYET — () 6asios.

5-if Tun. 3asaHye OTKPHITOTO TUIIA C PA3BEPHYTHIM OTBETOM CUHUTAETCSl BEPHBIM, €CIIU
OTBET COBHAJIACT C ATAJIOHHBIM IO COAEPIKAHUIO U MOJTHOTE.

[IpaBunbHBIN OTBET 3a 337aHKE OlIEHUBAeTcs B 3 Oasuia.

Ecnu nomymiena oxHa onmMOKka\HETOUHOCTH\OTBET MPaBUWIbHBINA, HO HE MOIHbIN — 1 Ga.

Ecmu nomymieno 6omee 1 ommOKn\0TBET HEMPABUIIBHBIN\OTBET OTCYTCTBYET — () OAIIIOB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO JUCIUIUIMHE OOYyYaroIIMXcs 3a04HOM (hopMbI
oOyueHus, npescTaBieHs! B Tadnue 19.

Tabmuma 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

No i/ IlepeyeHb KOHTPOJILHEIX pabOT

He npexycMmorpero

10.4. Metoauueckue  MaTepuaibl, ONPENCNSIONINEe  MPOLEAYpPbl  OLIEHWBAHUS
WHIMKATOPOB, XapaKTepU3YIONIMX dTanbl (OPMUPOBAHUS KOMIIETCHIIUH, CONEpKaTcsS B
JOKaNbHBIX HOpMaTHBHBIX akTax ['YAIl, permaMeHTHUPYIOUIMX TOPSAOK U MPOLELYPY
MIPOBEACHHS TEKYIIETO KOHTPOJS yCIIEBAEMOCTH W MPOMEKYTOYHOW aTTECTAI[MH 00ydYarOIuXCs
['VAIL

I1. MeTtonuueckue ykazaHus A1 00y4JaronIuXxcsi IO OCBOCHHIO JTUCITUTITHHBI

11.1. Meroguueckne yKazaHus IS OOyYAIONIUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
Marepuara.

OcHOBHOE Ha3HAYEHHUE JIEKIIMOHHOTO MaTepualia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
IyOOKOe M SICHOE H3IIOKEHHe ydyeOHOro Marepuaia. Ha3HaueHHWEe COBPEMEHHOM JEKIHH B
pamMKax JIUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO WH(MOPMAIUIO IO TEME, 2 B OCBOCHHUU
(yHIaMeHTaNnbHBIX MpOOJieM AUCHMIUIUHBI, METOAOB HAy4YHOTO [IO3HAHUS, HOBEWIIUX
JOCTIDKEHUH HAydyHOW MBICIH. B yd4eOHOM mpoliecce JIEKIUS BBITOIHSIET METOJO0JIOTHIECKYIO,
OpraHMU3aIMOHHYI0 U MH(OpPMalMOHHYI0 QyHKUUU. JIeKius packpbiBaeT MOHATUHHBIN anmapar
KOHKPETHOM 00nacTu 3HaHUs, €€ MpoOJeMbl, JAeT IEeJIbHOE MPEICTABICHUE O JUCIMIUINHE,
MOKAa3bIBAET B3aUMOCBSI3b C APYTMMH JUCLUIUIMHAMM.

HJIaHI/I[!yeMBIG PE3VJILTATHI IPKW OCBOCHUHN O6y‘laIO![]I/IMI/IC$I JICKIMMOHHOI'O MAaTepHaja:
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- [IOJIy4CHUE COBPEMEHHBIX, LEIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONPEAEISIETCS UENEBOM YCTAaHOBKOM K Ka)KJ10M KOHKPETHON TEME;

- MOJTy4YEHHUE OMbITA TBOPYECKOI pabOThl COBMECTHO C MPENOAaBaTeNeM;

- pazBuTHE NPOPECCHOHATBHO-ENOBbIX KayecTB, JIIOOBHM K TMpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.

- MOSIBJIEHWE HEOOXOAMMOI0 HHTepeca, HEOOXOAMMOTo MJii CaMOCTOSITEIbHOU
paboTsr;

- MOJIy4YEHUE 3HAHUM O COBPEMEHHOM YpPOBHE DAa3BUTHsI HAYKM M TEXHUKH U O
IPOTHO3€ UX Pa3BUTHs Ha OMMKaiiue rossl;

- Hay4YHUTbCSI METOIMYECKU 0OpadarbiBaTh Marepual (BbIAEIATH INIaBHbIE MBICIU U
HOJIOXKEHUSI, TPUXOIUTH K KOHKPETHBIM BBIBOJIAM, IIOBTOPSITh UX B PA3JIUYHBIX (POPMYIUPOBKAX);
- MOJTy4Y€HUE TOYHOTO MMOHUMAaHMsI BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKIMOHHBI  MaTepuas MOXET COINpPOBOXKIAATbCSA  JAEMOHCTpAaLlMEd CIIAlJ0B U
WCIIONIb30BAaHUEM Pa3daTOYHOr0 Marepuaja Mpu IMPOBEACHUHM KOPOTKHX JAHUCKyccud 00
0COOEHHOCTSIX MPUMEHEHHSI OTJENIbHBIX TEMAaTHK MO JUCLHUIUINHE.

CTDVKTVDa [IPEIOCTABICHUS JIEKIIMOHHOIO MaTepHuaa:

BBenenue B anIuTUBHBIE TEXHOJIOTUN;

- TexHoIornM 1 NPOUECCHl aIIUTUBHOTO MPOU3BO/ICTBA;

- Ob6opynoBanue 115 aTATUBHOTO IPOU3BOJICTBA;

- PaGora ¢ ucxoaHbIMu MaTepHuaiaMu;

- ITonroroBka obopynoBanus K padore;

- KonTpoae nponecca agIuTHBHOTO MPOU3BO/ICTBA;

- TexHnueckoe o06caykMBaHUE U OE30IIACHOCTH;

- O6paboTka u3aenui;

- OdopmieHne JOKyMEHTaIH;

- WHTerpanus B IpoOU3BOICTBO.

11.2.  Meroauueckue ykazaHUs Uil OOy4aroIIMXCsl MO BBIMOJIHEHHMIO JaOOPAaTOPHBIX
pabor

B xone BeinonHeHus 1a00paTopHbIX paboT 00ydaromuiics JOHKEH yIITyOUuTh U 3aKPENUTh
3HAHUS, IPAKTUYECKHUE HABBIKH, OBJIAJETh COBPEMEHHON METOAMKON U TEXHUKOW SKCIIEPUMEHTA
B COOTBETCTBHMM C KBaJIM(UKALMOHHONW XapaKTEepUCTUKOW oOyuaromierocs. BrinonHnenue
71a00paTOpHBIX PabOT COCTOUT U3 HKCIEPUMEHTATBHO-TIPAKTUYECKOH, pacueTHO-aHATUTUYECKOM
4acTe! U KOHTPOJIBHBIX MEPOIIPUATHI.

Brimonnenne nabopaTopHbBIX paboT OOydaroLUMCs SIBISETCS HEOThEMJIEMOM YacTbhiO
U3yYEHUs JUCHUIUIMHBL, ONpEeNeNsseMOil y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreYrBaONIUM peIIeHUE CIEAYIONIMX OCHOBHBIX 33aJ1a4 00yUaroIerocs:

- npuoOpeTeHre HaBBIKOB HCCIICOBAHUS MPOIECCOB, SBICHUH H OOBEKTOB,
M3y4aeMbIX B PaMKax JAHHOHN JIHUCLUIUIMHBI;

- 3aKpeIICHUE, pa3BUTHE U JeTalIu3alus TEOPETUUECKUX 3HAHUH, MTOJyYeHHBIX Ha
JEKLUSAX;

- [OJIyYeHUE HOBOM MH(OPMALIUY IO U3y4aeMOM IUCLHUILINHE;

- npuoOpeTeHre  HaBBIKOB ~ CaMOCTOSITEIbHOH  paboTel € J1aOOpaTOpPHBIM
00opynoBaHHEM U MTPUOOPAMHU.

3ajianue ¥ TPeOOBaHMUS K IPOBEJICHUIO JIA00PATOPHBIX PAabOT

CryneHThl pa30MBarOTCS Ha NOATpymmbl, 1o 3-4 desnoseka. llepen mnpoBeneHuEM
nabopaTopHOi paboThl 0O0yUaromeMcs CJIeyeT BHUMATEIbHO O3HAKOMHUTBCS C METOIUYECKUMHU
yKa3aHUSMHU 110 €€ BBIIOJHCHUIO. B COOTBETCTBUHM C 3aJaHUEM OOYYarOIIUECs JOJDKHBI
OATOTOBUTH H€O6XOI[I/IMI)IC AAHHBIC, IOJYYUTH OT IMpenoAgaBaTeiid AONYCK K BBIIIOJIHCHHUIO
n1aboparopHOW pabOThI, BBHIMOJHUTH YKAa3aHHYI TOCJICIOBATEILHOCTh JCUCTBUM, MOTYYHTh
TpeOyeMble pe3ynbTaTbl, 0POPMHUTH U 3aLIUTUTH OTUYET 110 JTabopaTopHOii padore.
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CrpyxTypa u Gpopma oTdera 0 J1abopaTopHoil padote

Otuer o naboparopHoii paboTe [MOMKEH BKIIOYaTh B ce0s: THUTYIbHBIM JIHCT,
(GOpMYITUPOBKY 3aJaHHs, TEOPETHUYECKHE TIOJIOKCHHS, WCIIONb3yeMble TIPH  BBITIOJTHEHUH
nabopaTtopHOi pabOThI, OMMCAaHUE MPOIIECcCa BHIMOIHEHUS Ja00opaTopHON paboThl, OTY4YEHHBIE
PE3YyNBTaThl U BBIBOJIBI.

Tpeboranus Kk 0QOPMICHHIO OTYETA O Ja00PATOPHOM paboTe

ITo xaxmoii nabopaTtopHOil paboTe BBINONHAETCS OTACNBHBIA OT4eT. TUTYIBHBINA JIUCT
opopmiiieTcs B COOTBETCTBMM C IIabmoHOM (0OpasioMm) mnpuBeleHHbIM Ha caiite ['YAII
(www.guap.ru) B pazznene «Cekrop HOPMaTHUBHON JOKyMEHTalMmW». TeKCTOBbIE U rpadudeckue
Marepuansl opopmisitoTcsi B cooTBeTcTBUU ¢ AcicTByrommMu [[OCTamu u TpebGoBaHHsIMH,
npuBefeHHbIMU Ha caidte ['YAII (www.guap.ru) B pasmene «CekTtop HOpPMaTHBHOM
JOKYMEHTALUN.

11.3. Metoauveckue yKazaHus i 00yJIarOIINXCs M0 TMPOXOXKICHUIO CaMOCTOSATEIBLHOM
paboThI

B Xozme BbIIOTHEHHUS] CaMOCTOSITENIbHOM pabOThl, 0OyYaroluiics BBITOIHSAET padoTy MO
3aJJaHUI0 U IPU METOJUYECKOM PYKOBOACTBE IpernojiaBaTelisi, HO 0€3 ero HemocpeiacTBEHHOrO
y4acTusl.

Jns oOydaromuxcst Mo 3ao4yHOd (opme oOydeHusi, camOCTOsiTeNbHas pabdoTa MOXET
BKJIIOYATh B C€0sl KOHTPOJIbHYIO padoTy.

B npouecce BBIOTHEHUS CAMOCTOSTENBHOM paboThl, y oOyuarouierocs (HpopMHpYyeTcs
1esnecoo0pa3Hoe MmIaHUPOBaHUE pabOvYero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBAaTh YMEHUS U
HaBBIKM B YCBOGHMM W CHCTEMaTH3allMM IMPHOOpETaeMbIX 3HAaHUM, 00eCleunBaeT BBICOKHI
YpOBEHb YCIIEBAEMOCTH B MEpUOJ] OOyuYeHHUs, MOMOraeT MOJIY4YUTh HABBIKM IOBBIIICHUS
npo¢eCCUOHATBEHOTO YPOBHS.

MetoauueckuMu ~ MaTepualaMM,  HalpaBSIOUIMMH  CaMOCTOATEIbHYIO  paboTy
00y4aroLXCsl, SBISIOTCA:

- y4e0HO-MEeTOANUECKHUI MaTepra Mo AUCHUIIINHE.

11.4. Metoauveckue yka3zaHus Jisg OOy4alOmUXCS IO TPOXOXKIEHUIO TEKYIIEeTOo
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTPOJb YCIIEBAEMOCTH IIPEIyCMaTpUBAECT KOHTPOJIb KadeCTBAa 3HAHUU
00y4aroLMXCsl, OCYIIECTBISIEMOT0 B TE€UEHHE CEMECTpa C LENbI0 OLEHMBAHUS XO/la OCBOEHUS
JUCIUIUIAHBI.

Cucrema OLIEHOK IpH MNPOBEIECHUU IPOMEXKYTOYHOW aTTECTAlMM OCYLIECTBIIAECTCA B
cooTBeTCTBUM ¢ TpeOoBaHusMu [lonoxkennit «O TekylleM KOHTpOJIE YCIEBAEMOCTH U
OpOMEXyTouHOl arrectanmu cryneHToB ['YAII, oOydarommxcst MO NpOrpaMMbl BBICHIETO
obpazoBaamsi» U «O MOAYIBLHO-PEHTHHIOBOM CHUCTEME OIICHKHM KavdecTBa Y4eOHOH padoThI
crtynenTtoB B ['VAII». IIpoBeneHue TeKyHIEro KOHTPOJIA YCIEBAEMOCTH OCYILIECTBISETCS C
IIOMOIIIbIO  TECTOB, NpHUBEAEHHBIX B Tabmuue 18. OueHuBaHUE TEKYLIEro KOHTPOJSA
yCIIEBAEMOCTH OLICHHWBAETCs O cucTeMe 3aueT/ He 3a4eT. [1omoKUTeabHbIN pe3ybTaT TeKyIIero
KOHTPOJSl  yCIEBAEMOCTU JA€T CTYAEHTY JOIOJHUTENbHbI Oamn Mpu  NpOBENECHUU
IIPOMEKYTOYHOMN aTTeCTALNN.

11.5. Meronudeckue ykazaHusi sl 00yYarOIUXCs MO MPOXOKICHHUIO TIPOMEKYTOUHOM
aTTECTAalLUH.

[IpomexxyTouHass  arrectanusi  OOy4yarOIIUXCsA  TPEAYCMAaTpUBAaeT  OICHUBaHUE
MPOMEKYTOYHBIX M OKOHYATEIBHBIX PE3yJAbTaTOB OOy4eHHS MO mucruruimHe. OHa BKIIIOYACT B
ceos:
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- 9K3aMeH — (opMa OLEHKM 3HAHUWH, MOMyYEHHBIX OOy4yaroIIMMCS B IPOLECCE
W3y4eHHUs BCEHl AMCHUMIUIMHBI UM €€ YacTH, HaBBIKOB CAMOCTOATEIbHON paboThl, CHOCOOHOCTH
OPUMEHATh MX JUIsl PELIEHUs IMPAaKTUYECKUX 3a4ady. OK3aMEH, KaK IpaBWJIO, IPOBOIUTCS B
MepUoj, K3aMEHAIIMOHHOM CECCMM W 3aBEpUIACTCS aTTeCTAIMOHHOM OIIEHKON «OTIUYHOM,
«XOpOLIOY», «yAOBIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIBHON.

- muddepeHIMPOBaHHbI 3a4eT — 3T0 (opMa OIEHKM 3HAHWM, IOITYYEHHBIX
o0y4JaroummMcst IpU U3YyYeHUU JUCLUIUIMHBL, IPU BBITOJHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIE0BATENIbCKUX padOT U MPOXOXKACHUU MPAKTUK C aTTECTALIMOHHONW OIIEHKOMN
«OTIINYHO», «XOPOILIO», «YAOBIETBOPUTEIBHO», «HEYOBIETBOPUTEIBHOY.

Cucrema OLIEHOK MpH MPOBEIECHUU IMPOMEKYTOYHOW AaTTECTAl[MM OCYLIECTBISETCA B
COOTBETCTBUM ¢ TpeOoBaHuaMu [lonoxkenuit «O TeKylleM KOHTpPOJE YCHEBAEMOCTH U
MpoMeXyTOUHOU arrectanuu cryneHToB ['YAIIL, oOydaromuxcs MO HporpaMMbl BBICILETO
oOpazoBanus» M «O MOIYIbHO-PEHTUHTOBOM CHCTEME OLEHKH KadecTBa y4ueOHOW paloThl
ctyneHtoB B ['YAII». IIpomexyTouHas arrecranus OLICHMBAETCSA IO pe3yJbTaraM TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

DK3aMeH IPOBOJIUTCS B YCTHOM (opme 1o Ousieram, MpecTaBiIeHHbIM B Tabnuue 15. B
cllyyae, €ClIM CTYICHT [0 YBaKUTENbHOW NPUYMHE HE BBINOJHWI TpPeOOBaHMS TEKYILEro
KOHTPOJISI, €My IIPENOCTABIIAETCS BO3MOXKHOCTB CHaTh 3aJ0JDKEHHOCTH IO MPOMYIIEHHBIM
temaM. dopMa poBeAEHUS TPOMEKYTOUYHON aTTECTALIMU — IUCHMEHHAS.
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