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KoMIieKT OleHOYHBbIX MATEPHAJIOB 10 JUCHUILIHHE
«TexHosiorun peBepc-MHKMHUPUHTA»

3aiaHuA 3aKPbITOr0 TUIA

3anaHus 3aKPHITOr0 TUIA HA BLIOOP MPABUJILHOIO OTBETA
Buvibepume ooun npasunvHwili omeem

1. YUto Takoe peBepC-UHKUHUPUHT?

A) IIpouecc pa3paboTK1 HOBOTO MPOTPAMMHOI0 00€CTIeUeHUs

b) Meroa ananu3a roroBoro npoayKrta Jijisi HIOHUMaHUs ero paboThl U
CTPYKTYPBI

B) [Ipouenypa ynanenusi HeHY>KHbIX KOMIIOHEHTOB U3 CUCTEMBbI

I') Cioco6 noBbIleHUsT TPOU3BOAUTEILHOCTH 000PYI0BAHUS

[IpaBunbHbIi OTBET: b

Komnerenuuu: 11K-3

2. Kakyto OCHOBHYIO 11€JIb IPECIICIYET PEBEPC-UHKUHUPUHT?

A) PazpaboTka JOKyMEHTAIMH K CYIIECTBYIOIIEMY MPOIYKTY

b) Ynyunienue HageKHOCTU CUCTEMBI

B) [louck HeTOCTaTKOB B KOHCTPYKIIMU MEXaHU3MOB

I') NU3yuenue ycTpoicTBa M TPUHIIMIIOB padOTHI CYIIECTBYIOIIETO NPOAYKTa
JUTSL CO3/IaHMSI AHAJIOTMYHOTO MJIM YJIIYUYIIEHUSI UCXOJTHOTO

[IpaBunbHbIN OTBET: I’

Komnerenruu: 11K-3

3. Kakoii u3 cnoco60B MOIETMPOBaHNUs IPEIOCTABIIAET HAaNOOIIEE MOJIHOE
OMMUCAHUE TPEXMEPHOU T€OMETPUUECKON MOAEITH?

A) TBepnoTenbHOE

b) Kapkacnoe

B) [loBepxHOocTHOE

I') 'uGpuaHoe MonenupoBaHue

[IpaBwiIbHBINM OTBET: A

Komnerenuuu: I1K-3

4. B kakoM BHjIe MpeicTaBiIeHa MOeNb nociie 31 ckaHupoBaHUs
A) TBepnoTenbHas MOJIEb

b) Ueprtex

B) O6nako Touek

I') Pucynox

[IpaBunbHblii OTBET: B

Komnerenunu: 11K-3

Sazlamm 3aKPLITOI0O THIIA HA YCTAHOBJICHUE COOTBETCTBUSA



Yemanosume npaesulibHoe coomeenicmeue.

K(JD)‘COOM)/ dJlemMenny Jjieeoco cm0ﬂ614a coomeemcmeyem moJlIbKO 00UH

JdJleMEHNT NPpABO20 cm0ﬂ6ua.

1. YcranoBute cooTBeTCTBHE MporpaMmHuoro moayns T-Flex u ero

HA3HAYCHUS.
1) SLA (Stereolithography Apparatus)

2) SLM (Selective Laser Melting)
3) SLS (Selective Laser Sintering)

4) FDM (Fused Deposition Modeling)

A) TexHOIOTHSA, KOTOPAst OTHOCHUTCS K
KaTeTOPHUH SKCTPYAUPOBAHHUSI
Marepuarna.

b) CenextuBHOE 1a3epHOE CIIEKaHUE.
B) CenextuBHoe azepHoe
CILIaBJICHHE.

') Ob1iee Ha3BaHUE TEXHOJOTHHU U
MaIlliH, pa0OTaIOMINUX M0 TEXHOJOT U
JIA3E€PHOTO MOCIOMHOTO OTBEPKIACHUS
(hOTOMOTMMEPHBIX CMOJ

[IpaBunbHbI oTBET: 1-17; 2-B; 3-b; 4-A.

Kommerenmmu: 11K-3

2. YCTaHOBUTE COOTBETCTBUE MEKLy METOJAOM MOJEIIUPOBAHUS U ETO

ONMKCaHUEM
1) KapkacHoe MmoaenrpoBaHue

2) [ToBepXHOCTHOE MOJIETUPOBAHKE

3) TBepaoTeIbLHOE MOJEITHUPOBAHUE

A) Mopens onpenensieTcs: ¢ TOMOIIbIO
TOYEK, JIMHUIM.

b) Moaenp MoMHOCTBIO OIUCHIBAETCS B
TEpPMHUHAX TOYEK U JIMHUM.

B) Moaenb onuckiBaeTcsi B TEpMHHAX
TOTO TPEXMEPHOTO 00BEMa, KOTOPHI
3aHUMAET ONPEAEIIIEMOE €10 TENO.

IIpaBunbHblii oTBeT: 1-b; 2-A; 3-B.

Kommerenmmmu: [1K-3

3. YKaxxute COOTBETCTBUE MEXAY aOOpEBHATYPOM U paciIuPpOBKO

TEPMHUHOB

1) CAD

2) CAE

3) CAPP

4) CAM

5) PDM

A) Cuctembl aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHMS TEXHOJIOT U
00paboTKH

b) Cucrembl aBTOMaTU3UPOBAHHOTO
IPOEKTUPOBAHUS U3JIETUM

B) Cucrembl aBTOMaTHU3UPOBAHHOTO
YIPABJICHHS IPOEKTAMH U
JIOKYMEHTOO00pOTOM

I') Cucrembl aBTOMaTU3UPOBAHHOM
TEXHOJIOTHYECKON MOATOTOBKU
MIPOU3BOJACTBA

J1) CucteMbl aBTOMaTU3UPOBAHHOTO



HHXCHCPHOI'O aHaJIN3a I[GT&J'ICFI u
MalllnH

[IpaBunbhbiil oTBET: 1-B; 2-/1; 3-I'; 4-A; 5-B.
Komnerenuuu: 11K-3 (T1K-3.2)

4. YcraHOBUTE COOTBETCTBUE MEXKITY N300PAKEHUEM U TUIIOM MOJIETIH.

1) Ob6mako Touek

2) IloBepXHOCTHASI MOJIEIIb

3) TBepaoTeapHast MOJETH

B) |

IIpaBunbubiii oTBET: 1-B; 2-A; 3-b.
Kommerenmmu: I11K-

3agaHuss  3aKpbLITOr0 THINA HA  YCTAHOBJIEHHE  NPaBWIbHOWM
MOCJIeI0BATEIbHOCTH

Yemanosume npasuivbH)ro nocned08ameslbHoOCb.
Sanuwume npasujibrHyio nocne008ameibHOCb 6yK6' cleesa Hanpaeo



1. YkaxkuTte 1nocienoBaTeaIbHOCTh CO3aHUS MPOTOTHUIIOB C MOMOIIIBIO
aJIUTUBHBIX TEXHOJIOTHUH.

A) Cozgatps G-KoJI.

b) [IpoBecTu moctoO6padoTKYy.

B) Beimonnuts 3D nevats.

I') ITomyuuts STL daiin.

[IpaBunensiii otBeT: I, A, B, b

Komnerenuuu: I1K-3

2. YKaXHTe MMOCIeA0BATEILHOCTD IPOIIecca CKAaHUPOBAHUS JISTAIH TPU
oMol ontudeckoro 3D ckaHepa ¢ MOBOPOTHBIM CTOJIOM.

A) O6wvenunenne nzoopaxenuit u popmuponanue .stl daiina

b) Hacrpoiika kamep OTHOCUTEIHEHO CKAHUPYEMOT'0 00bEKTa

B) [locnenoBarensHOEe CKAHWPOBAHUE JIETANM C U3MEHEHHUEM YTJIa TIOBOPOTa
1aTGOpPMbI

I') KanmuGpoBka ocu BpaiieHus MOBOPOTHOM TIaT(HOPMBI

[IpaBunwHbiil oTBET: b, I', B, A

Komnerenuuu: I1K-3

3. YkaxuTe 1nocae0BaTeIbHOCTh MPOSKTUPOBAHUS TBEPIOTEIHLHON MOICIIH
P MMOMOILH JAE€TaIu MOdy4eHHOoU Ha 3D-ckanepe

A) ITocTpouTh TBEPAOTENBHYIO J€Tab UCIOIL3YSI TOBEPXHOCTHYIO MOJICITh
KaK TpuMep.

b) [IpoBecTu KOHTPOIBLHOE CPABHEHHMSI MMOTYUYEHHON TBEPAOTEIBLHON MOIEIH
C HATYpHOM JIeTalblO.

B) BcTtaBuTh moBepXHOCTHYIO MOJieTh B pabodee 31 MpOCTPaHCTBO.

I') Homyuuts STL daiin u3 ob1aka TOUEK.

IIpaBunbubiii otBeT: I, B, A, b

Komnerenuuu: 11K-3

3alaHuA OTKPBITOr0 TUIA

3ajaHus OTKPBITOrO TUIIA HA AOINOJHEHHUE

Hanuwume nponywennoe cnoso (cnogocouemanue).

1. ®ororpammeTpusi MO3BOJISIET ONPEIEIUTD [0 CHUMKaM HCCIIELYEMOTO
00BeKTa ero , pa3Mephl ¥ NPOCTPAHCTBEHHOE MOJIOKEHUE B
3aIaHHOM CUCTEME KOOPIAUHAT.

[IpaBwiIbHBIN OTBET: hopMYy.
Komnerenuuu: I1K-3

2. beckonrtaktHble 3D ckaHepbl AETATCS HA HECKOJIBKO TUIIOB IO CLIOCO0Y
CKaHUPOBAHUsA. Y CIIOBHO UX MOKHO Pa3ACiIMTh Ha Y ONTUYECKHE.
[IpaBWIBbHBIN OTBET: Ja3€pHBIE.




Komnereurmuu: 11K-3

3. Jlnst mosmydenust TouHoi 3D-Moenu AeTaau Bo BCeX IJIOCKOCTSAX HE
00s13aTeJIbHO CKAaHUPOBATH BCIO JIETalb LIEIUKOM, I0CTATOYHO MOJYYUTh
Ka)XJ0M MTOBEPXHOCTH IO OTAECIBHOCTH U, COBMEIIAs UX B
criermanbHOM 110, mosyunTh napaMeTprU4eCKyr0 MOJIEIb.

[IpaBUIBHBIN OTBET: 00JIAKO TOYEK.

Komnerenuumu: 11K-3

4. CyTb TpUaAHTyJISUUOHHBIX 3D-CKaHEPOB COCTOUT B TOM, YTO
BBICOKOKOHTPACTHAs KaMepa MILET Ja3epHbIid Tyd Ha MOBEPXHOCTU OOBEKTA U
U3MeEpSET 110 HETO.

[IpaBUIBHBIN OTBET: PACCTOSHUE.

Komnerenunu: 11K-3

3alaHuA OTKPBITOr0 THUIIA C KPATKHUM CBOOOJHBIM OTBETOM
Jlaume omeem na eonpoc

1. YUro Takoe mpoTOoTHIl U3AEUA?

[IpaBwibHBIN 0TBET: [IpoTOTUN M3ETUST — 3TO NIEPBUYHAS BEPCUS U3JCIHS,
MaKeT WM MOJIEJIb, CO3/IaHHAas C LIEJIbI0 TECTUPOBAHUS U OLICHKHU €€ ya00CcTBa
WCIIOJI30BAHUS.

Komnereunmun: 11K-3

2. Cxema pabotsl kakoro 3D ckaHepa n3oOpakeHa Ha pucyHke?

NpoexTop

kamepa 1 I;(I xamepa 2
R / - N
\ f \

ITpaBunbHbIii oTBeT: OnTuueckuit 3D ckaHep.
Komnereunmunu: 11K-3

3. Inst yero ucnosnb3yeTcs MapKepHbId pexxum npu 3D ckaHupoBaHuu?
[IpaBunbHBIN 0TBET: MapKepHBIil peKUM OOJIbIIIE BCETO MOAXOIUT JIJIst

MIPOCTHIX U KPYIMHBIX 00BEKTOB 0€3 MENIKUX JETalIeH U CI0KHONH T€OMETPHUH.
Komnerenunu: I1K-3



4. IIpeumymiecta 3D-ckaHUpPOBaHUS:

[TpaBuiibHBIN OTBET: 1) BhICOKasi CKOPOCTh; 2) TOUHBIE U3MEPEHUS B
peanbHBIX YCIOBUSIX IKCIUTyaTalluy; 3) BOZMOKHOCTh HHTETPALIU B
ABTOMATU3UPOBAHHbBIC POU3BOICTBEHHbBIE CUCTEMBI;

Komnerenuuu: I1K-3

3ajjaHNs OTKPBITOrO0 THUIIA ¢ Pa3BePHYTHIM 0TBETOM
aiime omeem Ha 8onpoc

1. [lepeunciute OCHOBHBIE MapaMeTphl 3y0UaThIX Koyec?

Bpewms onienuBanus — 10 Mun

Oxumaemblii pe3ynbTar:

K ocHOBHBIM mapamerpam 3y04YaToro Kojieca OTHOCSTCS: YHCIIO 3yObeB — Z;
JTUMETP BEPIIUH 3yObeB — d,; muaMeTp BraauH 3yObeB — df;, JENUTENbHBIN JUAMETP
— d; momynmp 3yba — m; mmpuHa 3y04yaToro BeHIla — b; Yrom 3amnerieHwus.
CrannmaptusupoBan u coctapiset o ['OCT 13755-81 ai = 20°.

Kpurepnii  oneHumBaHusA:  TOJHOE  COJIEPKATEIBHOE  COOTBETCTBUE
BBILLICIPUBEIEHHOMY OIIMCAHUIO.

Komnerenuuu: 11K-3 (T1K-3.2)

2. B yeM 3akiroyaeTcss IpPUHUMUIT CKAaHUPOBAHUS oNTHYecKuM 3D-ckanepom?

Bpewms onenuBanus — 10 Mun

OxugaeMblid pe3yJIbTar:

B npouecce ckanupoBanusi HD-mpoekTtop «HaHOCHMT» Ha OOBEKT
JIBKYIIYIOCS CETKY CBETOTEHEH, MOCJE Yero, MOJIyYrB U300paKeHNEe UCKaKEHUN
CEeTKM Ha UCCIeAyeMON MOJENIU, aBTOMATHYECKH pPAaCCUUTHIBACT HH(PPOBOU
TpPEXMEpHBII MpoToTUNl 00beKkTa. HampaBieHHOCTh IIBETHBIX KaMmep MO/ Pa3HbIMU
yriaMu K apredakTy 1aeT BO3MOXKHOCTh YBEJIHYUTH JETATH3AINI0 CHEMKH 0
MakcumyMma, aocturas 0,04 mMm. Jletanb ycTaHOBIEHa Ha MOBOPOTHOM CTOJIE,
KOTOpPBIA B IIPOLECCE CKAaHUPOBAHUS IOCIEAOBATENBHO IIOBOPAYMBACTCS HA
3aJIaHHBIN YTOJI.

B nanepheitmem I[IO ckaHepa aBTOMAaTHYECKH CBS3bIBAE€T IOJYYEHHBIC
M300paxeHus, TIaJKO0 3aMOJHSIS «JIBIPbDY, U 00beANHSIET UX B euHy0 3D-Moens.
B cnaydae HeoOXOOMMOCTH MOXXHO HU3MEHSATh MOJENb, BBITIONHSS MPOLEAYPHI
CIUIAKMBAHUSI, 3allOJIHCHUSI OTBEPCTUM, MAacCHITaOMpPOBAHUS, OTCEYEHUS U
BbipaBHUBaHud. [lomyuennas 3D-monenb MoeT OBITh COXpaHEHa cpa3zy B
dbopmare STL.

Kpurepuii  oueHuBaHuA:  TOJHOE  COJAEPKATEIBHOE  COOTBETCTBHUE
BBILIEITPUBEIEHHOMY OIHUCAHUIO.

Komnerennuu: I1K-3 (ITK-3.2)

3. llepeuucnure 3amaum, pemaemple npu nomMou 3D-ckaHepoB u
cneuuanuzupoBanHoro 1107
Bpewms ouenuBanus — 10 Mun



OxuaeMblid pe3yJbTar:

1) oOpaTtHOE MpoekTHpoBaHue (PeBEPC-UHXUHUPUHT), TTOJIYYEHHUE TOTOBBIX
YepTekKei; 2) METPOJOTHYECKHl KOHTPOJIb M3JECIUM B IPOIECCe U3rOTOBJICHMUS,
aHaIN3 U3HOCA; 3) KOHTPOJIb TeOMETPHH, AedhopMaIiui 1 TOBPEKICHUN U3ICITHH;
4) KOHTPOJIb Ka4ecTBa; 5) 1udpoBast apxXuBarus.

NwmeeTcst nBe 3amauu: KOHTPOJb T'€OMETPUM M OOpaTHOE MPOEKTUPOBAHUE
(peBepC-UHKUHUPHUHT). DTO JBa COBEPIICHHO HE3aBUCHMBIX MIpoliecca, U UMU
0OBIYHO 3aHUMAIOTCSl Pa3HbIC CHEIUATUCThl. KOHTpOeM reoMeTpuu 3aHUMAKOTCS
OT/ICJIbl TIPOBEPKU KauecTBa uznenus. OOpaTHOE NPOEKTUPOBAHUE — MMCCHS
KOHCTPYKTOPCKOTO oTena. Ero MPUMEHSIOT, eciu HE0OX0IMMO
OTMAacIITa0UpOBaTh WM HM3MEHHUTh T'E€OMETPUIO HU3/eNUsA, a KOHCTPYKTOpCKas
JOKyMEHTaIUsi OTCYyTCTBYeT. OOBEKT CKaHUPYETCs, U Ha OCHOBE JaHHBIX
ckaHupoBaHusa Mbl noixydyaeM CAD-monensb, KOTOPYI0 MOKHO PEIaKTUPOBATH, TO
€CTh 00paTHOE TMPOEKTUPOBAHUE — OTO, YCIOBHO TOBOpS, TIEPEBOJ
MaTepHaIbHOTO 00BbeKTa B 1uppoByt0 ¢popmy. Ho 3T0 HE TOJIBKO 3aMMCTBOBAHUE,
a TaKXe ¥ BO3MOKHOCTb MEPEHECTH CACIIaHHBIN BPYUHYIO OOBEKT B UEPTEHKH.

OnnuM W3 Hanbonee BOCTPEOOBAHHBIX HaMpaBieHUN nOpuMmeHeHust 3D-
CKaHEpPOB  SIBISIIOTCS  KOHTPOJIbHBIE M3MepeHus. B 3ToM  HampaBieHuu
UCIIOIB3YIOTCS. BBICOKOTOYHBIE CKaHEphl, OOOpPYJOBAaHHBIE OUYE€Hb TOYHBIMU
KaMepamu, MpOeKTopaMH W uMerolue crnenuanusupoBanHoe 10 nns ananusza
OTCKaHUPOBAHHBIX U3jenuil u cpaBHeHus ux ¢ CAD-monensamu.

Kpurepuii  oneHuBaHus: TOJHOE  COJIEpKATEIbHOE  COOTBETCTBHUE
BBIIIEIIPUBEIEHHOMY OIUCAHUIO.

Komnerenum: I1K-3 (ITK-3.2)

4. OcHoBHoe TpeboBanue k [10 mis OBICTPOTro MPOTOTUITUPOBAHUS.

Bpewms onienuBanus — 10 MuH

OxupaeMblid pe3yJibTar:

C Touku 3peHus OBICTPOro MPOTOTHITMPOBAHUS OCHOBHBIM TpEeOOBaHHEM K
IPOTrPAMMHOMY OOECIICYCHHIO SIBJISIETCSI BO3MOXHOCTHh TIONYYECHHUS] OOBEMHOTO
NpeACTaBICHUS O JETalu B BEKTOPHOU (popMe ¢ MOCIEeAYIONIUM NEPEBOJIOM €r0 B
NOBEPXHOCTHYIO Mozienb popmata STL.

Baxno, uto6n1 110 mo3Boisio:

— HE TOJBKO MOJCIHPOBATH TPEXMEPHYIO TIpaduKy, HO U pa3padaThIBaTh
CIIEHBI U O0BEKTEI

— BU3yaJIM3UPOBATh MOJICIb

— PEIAKTUPOBATH MOJYUYCHHBIN pe3yJIbTaT

Kputepuii  oneHuBaHus:  TIOJIHOE  COJIEPXKATEIbHOE  COOTBETCTBHUE
BBIIIEITPUBEIEHHOMY OITUCAHUIO.

Komnerenuun: 11K-3 (T1K-3.2)



BKCHCPTHOE JaK/JIIOYECHHEe

[TpencraBneHHbIN HOHA OLIEHOUHBIX cpeacTB (anee — POC) o AUCLUTIIUHE
«TexHOJIIOTHH peBepc-UHKHHUPHHTAY cooTBeTcTBYeT TpeboBanusm GI'OC BO.

[Ipemnaraembie GOpMBI M CPEICTBA TEKYILEro M MPOMEXKYTOYHOTO KOHTPOJIS
aJIeKBaTHBI IeJIIM H 3aJadaM pealu3alldd OCHOBHOW IpodeccroHalbHON
o0paszoBaTejbHOM  MporpaMMmbl 10  HampasiaeHutro noarotoBkd  15.03.01
MamuHoCcTpoeHe

OneHo4yHble  CpeAcTBa  JUIsl  TEKYIIEro  KOHTPOJsA  YCIEBAaeMOCTH,
TIPOMEXYTOYHOMN aTTeCTAIlMM [0 UTOraM OCBOEHUS AWCLUILIAHBI IIPEJCTABICHbI B
TIOJTHOM O0BeMe.

Bujsl OLEHOYHBIX CPENCTB, BKJIIOUEHHBIE B NPEJCTaBICHHBIH (OHL,
OTBEYaIOT OCHOBHBIM NpHHIIUNAM Gpopmuposanus GOC.

Pa3zpaGoTaHHBIl M TpPEACTAaBICHHBIM Ui 3KCIEepPTU3bl (OHJ OLEHOYHBIX
CPENCTB PEKOMEH/IYETCS K MCIIOJIE30BAHHIO B IIPOLIECCE TTOATOTOBKH 00YYarOI|XCs
10 yKa3aHHOMY HallpaBJIEHUIO.

[Tpencenarens yueOHO-METOAUYECKON KOMHUCCUN /
WHCTUTYTa TEXHOJIOTHI U MH)XEHEPHOU MEXaHUKH %HHK C.H.



JIneT n3MeHeHU M ¥ 10MOJTHEHU I

JlaTa 1 HOMEp TIPOTOKOTA
3acenaHus Kadeapol
(xadenp), Ha KOTOPOM ObLITH
PacCMOTPEHBI U 0JI00PEHBI
W3MEHEHUS U IONOJTHEHUS

TToamuce
(c pacudpoBKOif)
3aBeyromero Kadenpoit
(3aBenyromux kadeapamn)
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/11 W3MEHEHUN




