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BBEAEHUE

1. ®oHO OUEHOYHbIX CPeACcTB NO AucuunivHe sBnsieTcd  obsisaTenbHbiM  060COGNEHHbIM
npunoxeHmnem k Pabouer nporpamme.

3. ®oHO OUEHOYHBIX CPEACTB SBMASETCA COCTaBHOM 4YacTbld HOPMAaTMBHO-METOANYECKOTO
obecneyeHnst CUCTEMbI OLIEHKN Ka4eCcTBa OCBOEHMS 00yYaloLWUMUCs yka3aHHON ANCUMMITHBIL.

4. lMpn nomowm ®OC ocywecTBNAETCA KOHTPOMb M yrnpaBneHue npoueccom (OopMUPOBaHMUS
obyvarommmuca KomneTeHLmmn, us ymcna npegycmoTtpeHHbix PFOC BO B kayecTBe pe3ynbTaTOB OCBOEHMS
ONCLMNIINHBI.

5. ®oHA OUEHOYHbIX CpeacTs No AUCUuNNMHE BKMYaeT B cebsi: OLeHOYHble CcpeacTsa,
nNpUMeHsieMble NSt BXOLOHOMO  KOHTPOMS; OUEHOYHble CpeacTBa, MPUMMEHsieMble B pamMkax
WHOUBMAYyaNU3aumm BbINOMHEHNS M KOHTpOnst duKcupoBaHHbIX BuaoB BAPC; oueHOYHble cpeacTsa,
NpMMEHseMble Afsi TEKYLero KOHTPOMs M OLEHOYHble CPeAcTBa, NPUMEHSIEMbIE MPU MPOMEXYTOYHON
aTTecTauum no NtToram n3yvyeHus QUCUUNIVHBI.

6. Paspabotumkamun poHOa OLIEHOYHBIX CPEACTB MO OUCUMUMMMHE SBNAOTCS npenogasatenu
Kadbedpbl — MaTemMaTMyecKMX W eCTeCTBEHHOHay4HblX AUCUMNNMH, obecneynBalowen usydeHue
obyyarowmmmnca  gucumnnvHel B yHMBepcuteTe. CopepXaTenbHOM ocHoBoW gAns  paspaboTkm POC
nocnyxuna Paboyas nporpaMma gUCLMNINHbI.



1. OXNOAEMbBIE PE3YJIbTATbI U3YYEHUA
y4ebHOW ANCUUNINHBI MOAYNSA, NePCOHarnbHbIN YPOBEHb AOCTUXEHUSA KOTOPbIX NpoBepseTcs ¢
McnonbL3oBaHMEM NpeacTaBsieHHbIX B N. 3 OLEeHOYHbIX CPeAcTB

KomneTeHumu, KoMnoHeHTbl koMneTeHLUM,
Koa u opMUpyeMble B pamKax AaHHOW ANCLMMANHBI
B <bc3pMMpoaaHMu KOTOPbIX HaUMEHOBaHMe copmupy P A Ancy
3apencTsoBaHa ancLMnnHa nHAMKaTopa (Kak oXxugaemblii pesyrnbTaT ee OCBOEHUs)
L[OCTUXEHUN
KoMneTeHuuun yMeTb Aenatb BnageTb HaBblkamMu
Koz HavMeHOoBaHWe 3HaTb M NOHMMATb (neiicTBoBaTH)
(MMeTb HaBbIKK)
O6wenpodeccuoHanbHbIe KOMMNEeTEHLMN
OnK-3 CnocobeH NO-1omnk-3.1 3HaeTt YMeeT npuMeHsiTb BnageeT HaBblkaMu
ucnonb3oBaThb VH(OPMALMOHHbIE | MHADOPMALIMOHHbIE NPUMEHeHNst
N3MepUTENbHYIO U npumexsietT TEeXHosormm n TEeXHoormu, VMH(OPMaLMOHHBIX
BbIYVCIIUTESBbHYIO MHOPMALIMOHHbIE meToAbl mMeToaaMu TEXHOMNOrMIN N METO0B
TEXHWKY, TexHonorum, N3MepUTENbHOM 1 N3MepUTENbHOM 1 N3MepuTensLHON 1
MNH(OPMaLMOHHO- mMeTohamu BbIYNCIIUTENBHON BbIYNCIINTENBHON BbIYNCINTENBHON TEXHUKN.
KOMMYHVKaLMOHHblE “3MepuUTenLHOM 1 TEXHUKN TEXHUKN
TEexXHomnoruu B chepe BbIYUCIUTENBHOMN
cBoen TEXHUKN
npodeccunoHanbHom
[ESTENLHOCTH B NO-20nk-3.2 3HaeTt n | YmMeeT ucnonb3oBatb Bnapgeet
oBrnactm ucnornb3yeT B | B npodeccroHansHon | MHPOPMALMOHHBLIMK
NPMPoaooByCTpoiicTEa 20';(;;":;315;1‘2”%0% o6nactu ) [eaTenbHOCTU B TEXHOMOMNAMM U
11 BOAOMOMNb30BAHMSI. p npupogoobycTpoic | obnactu meTogamu
AeATenbHoCTN B TBa M | NpMpoaoOBYCTPONCTB | U3MEPUTENbHOW 1
obnactu BOZ0MOSIb30BaHNS a 1 BOOOMONb30BaHNS | BbIYMCIUTENIBHOM TEXHUKY,
Np1poaooBYCTPONC | yHpopMaLMOHHbIE MHAOPMaLMOHHbIE ncronb3ys B
TBaun TexHonorum N | TexHomnornm n metodbl | NpodeccroHanLHomn
BOJOMNOSb30BAHNA meToabl n3MepuTenbHOM 1 fesTenbHocTy B obnactu
MHOPMAaLIMOHHbIE U3MEpUTENIbHON U | BbIYUCIIUTENLHOM npupoaoobycTpoincTea
TexHonormu, BbIYMCNIUTENBHOM TEXHUKM. BOAOMOMb30BaHMSI.
MeToAbI TEXHUKM.
N3MepUTENTbHON U
BbIYMCNUTENBHOM
TEXHUKM.
MIO-3omk-3.3 3Haet MpumeHseT Bnageet HaBblkaMu
COBpEMEHHbIE COBpEMEHHbIE NpUMEeHeHs!
npumeHsieT MHOPMaLMOHHO- MHOPMaLMOHHO- COBPEMEHHbIX
COBpEMEHHbIE KOMMYHMKALMOHHbI | KOMMYHUKaLMOHHbIE WHPOPMaLIMOHHO-
VHOPMALIMOHHO- € TexHonoruu, B TEXHONOrnu, B TOM KOMMYHUKaLNOHHbIX
KOMMYHWKaLUMNOHHBIE | ToMm yncne yncne TEXHOIOrvI, B TOM Yncne
TEXHONorMn, B TOM | cneunanu3MpoBaHH | Cneuuanu3vpoBaHHOE | cheuuanu3MpoBaHHbIM
yucne o€ nporpaMmMHoe nporpaMMHoe NporpaMMHbIM
CneunannsnpoBalH | ogecnevyeHne ans obecneyeHune ons obecneyeHnem ans
oe NpPOrpaMMHoOe | pelueHuns 3agad pelueHunst 3agay pelleHus 3agay
obecriedeHne AN | npoekTMpOBaHWs. NPOEKTUPOBaHWSI. NPOEKTUPOBAHWSI.
peLueHus 3apay
NPOEKTUPOBaHUS.




YACTb 2. OBLLLAA CXEMA OLLEEHMBAHUA XOOA U PE3YIIbTATOB U3YUYEHUA
AnCcUMNNUHDbI
O6LWme KpUTEePUN OLIEHKU U peecTp NPUMeHsieMbiX OLleHOYHbIX CPpeaAcTB

2.1 O630pHasn Be4OMOCTb-MaTpuLia OLleHUBaAHUSA X04a U pe3yNnbTaToOB U3y4YeHUA QUCLIMINIIUHBI B

paMKax negarorm4eckKoro KOHTpons

Pexnm KOHTPONbHO-OLEHOYHbLIX MEPOMPUATUIA
KaTeropus camo- B331MO- OueHKa CO CTOPOHI Komuc-
KOHTPONA N OLEHKN OLeHKa OLeHKa npenogasarens MPEACTaBNTENA choHHasn
npon3soacTBa OLIEeHKa
1 2 3 4 5
WHamBuayanusaumsa 1
BbINOMHEHUS™,
KOHTPOIb
¢huKCcUpoBaHHbIX BUAOB
BAPC:
ObcyxaeHune
MHaneuayanbHoe TeopeTU4EeCKMX
3apaxve (13) 11 BbIBOJOB MO
(KoHTponbHas paborta ' pe3ynbTatam
(390)) BbINonHeHust 3.
PeueHanpoBaHune
TeKyLWmnN KOHTPOJIb: 2
Bonpochl | Mpoeepka
CamocTtoaTensHoe 21 anga KOHCMeKTa,
|/|3y‘-|eHV|e TEM CaMOKOH onpoc
Tponsi
- B paMkax nabopaTtopHbIX Bonpoce! | Tposepka
3aHATUI 1 NOATOTOBKU K 2.2 CaﬂgiOH BbINONMHEHHbBIX
HUM pabot
Tponsi
2.3 PpoHTanbHbIN
KOHTpPOIb
- B pamMkax TeKyLLen
06LLeyHMBEPCUTETCKOM yCrneBaeMocTu
CUCTEMbI KOHTPONS MO KOHTPOSbHbIM
yCrneBaemocTy Hepensm,
YCTaHOBMEHHbIM
B YHMBEpCUTETE
MpomexyToyHas 3
aTTectauusa* obyvaromxcs
no nToram n3y4yeHus sader
OVUCLUUNINHBI

* aHHBbIM 3HaKOM MoMeYeHbl MHAMBMAYyanu3npyemble Buabl ydebHom paboThbl

2.2 O6wue KpUTEpMUN OLIEHKM X0A4a U pe3ynbTaToB
M3y4YeHNA Yy4eOHON ANCLUNIIUHBI

1. ®opmanbHbIN KPUTEPUIA NOJNyYEHNA OOyYaroWMUMHUCH
NMOJIOXKNUTENBLHON OLIEHKN MO UTOraM U3y4YeHUs AUCLUMIIVHDI:

1.2 Mo Kaxxgomn u3 npeaycMOTPEHHbIX NPOrpaMMon BUAOB paboT
no AMCUMNInHE oby4aloWniCs yCNeLHo oTyMTancsa nepeg
npenogasatenemM, 4LEMOHCTPUPYS NPU 3TOM LOJDKHbIN (HE HUXe
MUHMMarbHO NPUEMIIEMOr0) YPOBEHb CHOPMUPOBAHHOCTYU
3MEMEHTOB KOMMETEHLMI

1.1 NpenycmoTpeHHasa nporpamma
N3y4eHnst QUCLUNNHBLI 00yYatoLwmMMes
BbINOSIHEHA NMOJIHOCTLIO A0 Havana
npoLecca NPOMEXYTOYHON aTTecTaumm

2. I'pynnbl HedbopMmanbHbIX KpUTEepues
Ka4yeCTBEHHOM OLeHKM paboTbl o0yyaloLwerocs B paMKkax M3y4eHusi QUCLMNIIUHbI:




2.1 Kputepumn oueHKn KadecTBa xoda

npotecca nsydeHusi obyyarnLmmcs 2.2. Kputepun oueHKn KavyecTBa BbIMOMHEHUS] KOHKPETHbIX
nporpaMmmbl ANCUUNIUHBI (TEKYLLEN Buaos BAPC
yCneBaeMoCTH)

2.3 Kputepum oLeHKn kayeCTBEHHOro
YPOBHSI UTOrOBbIX PE3YNbTaTOB
N3yYeHns ANCUMNANHbBI

2.4. Kputepumn atTecTaumMOHHOM OLEHKN Ka4eCTBEHHOMO YPOBHS
pe3ynbTaToB U3yYeHWs1 ANCUMMITUHBI

2.3 PEECTP
aneMeHTOB (hoHAA OLeHOYHBLIX CPeACTB Mo y4eOHON AucunnanHe
Mpynna OueHoYHOe CpPeAcTBO UK ero anemMeHT
OLIEHOYHbIX CPeacTs HaumeHoBaHne
1 2
1. CpeacTtBa Ans MHAMBUAYyanusaumm VinaveuayansHoe 3afaHue
BbIMOJSIHEHUS, KOHTPONA (PUKCUPOBAHHbIX Kputepuii 1 wkana oueHKn pesynbTaToB BbINOMHEHNUS
BupoB BAPC MHAUBMAYanNbLHOro 3agaHus

BOI'IpOCbI O3 CaMOCTOATESIbHOIo n3y4yeHuna Tembl

OBwwnii anropuTM CaMOCTOATENBHOIO U3YyYeHUs TEMbI

KpVITepVIVI OLUEHKN CaMOCTOATESIbHOIO N3y4eHna TeMbl

2. CpepacTBa Ansa TeKyLlero KoOHTpons Bonpocbl ansa CaMOnoAroToBKMN no Temam
NPaKTUYECKNX 3aHATUN

KpuTepum OLEHKM  CaMOMOAroTOBKM MO Temam
nabopaTopHbIX 3aHATUI

TectoBble BoOMpocbl ANl NpoBeAEHUst UTOroBOroO
(3aKNYNTENBHOIO) KOHTPONSs

KpuTepun oueHkn OTBETOB Ha TECTOBble BOMPOCHI
UTOroBOro (3aKMYUTENBHOI0) KOHTPOS

3. CpencTBa AnsA NpoMexyTo4yHoOW aTTectauMn | HopmatuBHass 6asa npoBedeHUst  MPOMEXYTOYHON

No UToram U3y4YeHus AUCLUNIINHbI aTtTectauum obyyaroLlmxcs no pesynbraTaMm U3yyeHus
AVCUUNIIVHBI
OcHoBHble XapakTepucTUKn NPOMEXYTOYHOW

aTrectauum oby4varowmxcs Mo uUToram  U3ydeHust
OUCLMMIUHBI




2.4 OnucaHue nokasartesnen, KpUTepueB U LWIKan oueHMBaHUs U 3TanoB hopMUpPOBaHMA KOMMETEHUMA B paMKax QUCLUNSINHbI

YPOBHM CCHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMNeTeHUua He

MWHUMaIbHbIN cpeaHui BbICOKWI
chopmmpoBaHa
OueHKM cdhOPMUMPOBAHHOCTY KOMMNETEHLMI
He 3auTteHo 3ayTeHo

Xapaktepuctuka cchopMUPOBAHHOCTY KOMMNETEHLIMN

NHaeke u Kon MokaaaTens oLeHNBaHns — | KOMMETEHLMS B MOMHON 1. ChOpMMPOBAHHOCTL KOMMETEHLIMM COOTBETCTBYET ®opMsi v cpepcTea
HasBaHue vHankatopa VikpukaTope! 3HAHVS, yMeHNs, HaBblkn | MEpe He ChopMmMpoBaHa. MUHUMAMbHBIM TPeGOBaHUSIM. MIMEIOLMXCS 3HAHWIA, YyMEHMWi, KOHTpOIA
KOMMETEHLMN AOCTWKEHWA | KOMMETeHUN (BnapeHus) VIMetoLLmxcs 3HaHW, HABbIKOB B LIENIOM AOCTATOMHO 151 PeLLeHMsi NPaKTUHECKMX cpopmIpoBaHHs
KOMnEeTeHLnm YMEHUI 1 HABLIKOB (NpocheccMoHarnbHbIX) 3aaau. KomneTeHLnm
HeJoCTaTo4HO Anst
peLLeHUst NPaKTUYECKMX 2. ChopMMpOBaAHHOCTb KOMMETEHLMM B LLIETOM COOTBETCTBYET
(npotbeccroHanbHbIX) TpeboBaHUAM. ImeroLmxcs 3HaHU, YMEHWI, HaBbIKOB U
3agau MOTMBaLMW B LLeNOM AOCTaTOYHO AJ1A PeLleHns cTaHAapTHbIX
npakTn4yeckmx (MpodeccroHarnbHbIX) 3agay.
3. CchopMMpOBaAHHOCTL KOMMETEHLMM NOMHOCTBIO COOTBETCTBYET
TpeboBaHusAM. VIMetoLnxcs 3HaHWN, yMEHUIN, HAaBbLIKOB U
MOTMBALMW B NMOSHOM Mepe AOCTATOYHO A PELUEHUS CIIOKHBIX
npakTuyeckux (NpodeccroHanbHbIX) 3aaay.
KpuTepum oueHvBaHMs
MonHoTa 3HaeT MHdOpPMaLMOHHbIE He 3HaeT 3HaeT MHOPMALMOHHBIE TEXHOMOMNW N METOAb! N3MEPUTENLHOW
3HaHUI TEXHOMOTUU U MeToabl MHOPMaLMOHHbIE N BbIYUCTINTENBHOM TEXHUKM
N3MepUTESNIbHON U TEXHOMOMVIN 1 MEeTObl
BbIYMCIIUTENBbHOM TEXHUKN n3MepUTenbHOM U
BbIYUCIIUTENBbHOM TEXHUKN
Onpoc,
Hanuuve YMeeT npuMeHsTb He ymeeT npumeHsTb YMeeT NpUMeHsATb MHGOPMaLMOHHBIE TEXHOMOMMU, MeTogamMu TecTMpoBanme,
YMEHUN MHOPMALMOHHbIE MHOPMALMOHHbIE N3MEPUTENBHON U BbIYUCTTUTENBHON TEXHUKN MHAMBIAYaMNLHO®
OrK-3 VD-Lons TEXHOMOrMun, MeToaamm TEXHOMOrMun, MeToaamm safiaHve,
N3MepUTenbHOMN 1 N3MepUTEsibHOM U npesexHTauns,
BbIYMCIIUTENLHON TEXHUKN BbIYMCIIUTENBLHON TEXHUKN KOHTpOIbHAs
pabota
Hanuuve BnageeT HaBbIkaMu He Bnageet HaBblkamu BnapgeeT HaBblkaMy MPUMEHEHUS1 MHADOPMALIMOHHBLIX TEXHOSOMMIA
HaBbIKOB npUMeHeHns NpUMeHeHnst 1 METO/I0B U3MEPUTESTBHOM U BBIMUCTIUTENBHON TEXHUKM.
(Bnapexue MHDOPMALIMOHHBIX MHDOPMALIMOHHBIX
OorbITOM) TEXHOMOTWI U METOL0B TEXHOMOIVI U METOAO0B

I/I3MepI/ITeJ'IbHOIZ n

I/I3MepI/ITeJ'IbHOVI n




BbIYUCANUTENBHON TEXHWKMN.

BbIYUCANTENBHON TEXHWKMN.

MonHoTa 3HaeT u wucnonb3yeT B | He 3HaeT n ncnonbayet B 3HaeT n ncnonb3yet B 0bnactn npupogoobycTponcTea n
3HaHWUN obnactu obnactu BOAOMNOMb30BaHUS MHPOPMALIMOHHbIE TEXHONMOMMK N METOABI
npupopoobycTponctea ¥ | NpupogoobycTponcTea u N3MePUTENBbHOW 1 BbIYNCINTENBHON TEXHWKU.
BOJOMNOMb30BaHUS BOJOMNOMb30BaHUS
MHMOPMAaLMOHHbIE MHMOPMAaLMOHHbIE
TEXHONOrMM U MeToAbl | TeXHonornm n meToabl
n3MepuTensHon M | n3MepuTensHoOm n
BbIYVCIIUTENBHOW TEXHUKM. BbIYUCIIUTENBHOW TEXHUKM.
Hanuune YMmeeT ncnons3osaTb B He ymeeT ucnonb3osatb B YmeeT ncnonb3osaTb B MPOPECCUOHANBHON AEATENBHOCTN B
yMEeHUN npodeccuoHanbHom npodeccnoHarnbHom obnacTtu npupogoobycTponcTBa n BOAOMOMNb30BaHUS
AesiTenbHOCTN B obnacTu AesiTenbHOCTN B obnactn MHOPMALIMOHHbIE TEXHONOTMN U METOAbI U3MEPUTENILHON U Onpoc,
np1MpoaoobycTponcTaea u np1MpogoobycTponcTaea u BbIYMCIUTENbHON TEXHUKN. TecTupoBaHve,
BOJOMNOMb30BaHUS BOJOMOMb30BaHUSA nHavBuayanbHoe
NA-2 ork-s MHMOPMAaLMOHHbIE MHMOPMAaLMOHHbIE 3agaHve,
TEXHOMOrMN 1 MeToabl TEeXHOMNorMm n metoabl npeseHTauus,
n3MepuTensbHOW U N3MepuUTEnbLHOM U KOHTpOMbHas
BbIYUCIIUTENBHOW TEXHUKM. BbIYUCIIUTENBHON TEXHUKU. pabota
Hanwuune Bnapgeet He Bnapeet BnageeT MHOpMaLNOHHBIMM TEXHONOMMAMM U MeToaamMn
HaBbIKOB MHMOPMAaLMOHHBIMU MHAOPMAaLMOHHBIMM N3MEpPUTENBbHOM N BbIMUCTIMTENBHON TEXHUKU, NCMONb3YS B
(Bnapexue TEXHOMNOIMAMU N MeTodamMn | TEXHOMOrMAMK 1 MeToaamMm npodeccroHanbHON AeATensLHOCTM B obnactu
OMbITOM) n3MepuTensbHOM U N3MepuUTEnLHOM U npupogoobyCcTPoNCcTBa M BOAOMNONbL30BAHNS.
BbIYVCTIUTENBHOW TEXHUKM, BbIYNCIIUTENIBHON TEXHWKU,
ncnonb3ys B ncnonb3ys B
npodeccroHansHon npodeccroHanbHoMn
AeatenbHocTV B obnactu AesATenbHOCTM B obnactn
npupopoobycTporcTea n npupopoobycTponcTea n
BOA0MOMNb30BaHMS. BOA0MOMNb30BaHMS.
MonHoTa 3HaeT coBpeMeHHble He 3HaeT coBpemeHHble 3HaeT coBpeMeHHble MHPOPMAaLIMOHHO-KOMMYHUKALMOHHbIE
3HaHWN MNH(OPMaLMOHHO- MNHMOPMaLMOHHO- TEeXHOMNorMu, B TOM Yncne cneumanu3mpoBaHHOe NporpaMmMHoe
KOMMYHVIKaLIMOHHbIEe KOMMYHVIKaLIMOHHbIEe obecneyeHne Ansa pelieHns 3aaad NPOeKTMPOBaHWS.
TEeXHOMornm, B TOM Yncne TEeXHOMornm, B TOM Yncne
creumanm3vpoBaHHoe creumanm3vpoBaHHoe
nporpamMmmMHoe obecneyeHne | nporpammHoe obecneyeHne Onpoc,
Ons pelueHus 3agad Ons pelueHus 3agad Tectposane,
nHavsuayanbHoe
NPOEKTUPOBaHWS. NPOEKTUPOBaHWS.

-3 onks 3agaHve,
Hanuune [MpymMeHsieT coBpeMeHHbIe He ymeeT npumeHsTb MpumMeHseT coBpeMeHHble NHPOPMALIMOHHO-KOMMYHVKaLMOHHbIE npeseHTauns,
YMEHWI MHOPMALIMOHHO- COBPEMEHHbIE TEXHOMOTMM, B TOM YMCTIE CMEeLMani3MpoBaHHOE NPOrpaMMHoe KOHTPObHASA

KOMMYHVKaLMOHHbIE MHAOPMaLMOHHO- obecneyeHve Ans peLleHVsa 3agay NpoeKTUpoBaHUst pabota
TeXHOIorMu, B TOM Yncne KOMMYHMWKaLIMOHHbIE

cneuuannanpoBaHHoe TeXHomnorum, B Tom 4yucne

nporpaMMHoe obecrneyeHne crneunannampoBaHHoe

AnA peleHna 3agad

nporpammHoe obecreyeHue
ANs peLueHus 3agay




NPOEKTUPOBAHUSL.

NPOEKTUPOBAHMS

Hannune
HaBbIKOB
(BnapeHve
OMbITOM)

Bnageet HaBblkaMu
NPYMEHEHUs1 COBPEMEHHbIX
MH(OPMaLIMOHHO-
KOMMYHMKaLMOHHbIX
TEXHOMOMNI, B TOM Yncne
crneunanmanpoBaHHbIM
nporpaMMHbIM
obecneyeHnem ans
pelueHus 3agay
NPOEKTUPOBaHMS.

He BnapeeT HaBblkamu
NPYMEHEeHUs1 COBPEMEHHbIX
MHOPMaLIMOHHO-
KOMMYHMWKaLMOHHbIX
TEXHOMOIMIN, B TOM YnUcne
crneumanmanpoBaHHbIM
nporpaMMHbIM
obecneyeHnem ans
pelueHus 3agay
NPOEKTUPOBaHMS.

BnageeT HaBblkaMW MPUMEHEHUS COBPEMEHHbIX
I/IHd)OpMaU,I/IOHHO-KOMMyHI/IKaU,I/IOHHbIX TEeXHOrMorun, B TOM Ymcrne
cneunann3npoBaHHbIM NPOrpaMMHbIM obecneyeHvem ans
peLweHna 3agay npoeKkTMpoBaHUA.




YACTb 3 MeTtoguueckue matepuansl, onpeaensiowme npoueaypbl oueHMBaHUA 3HAHUMW, YMEHWN,
HaBbIKOB, XapaKTepu3yroLwmx 3Tanbl POPMMPOBaAHUA KOMNETEHLMN
YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEOOGXOoAUMbIE ANA OLEeHKU 3HaHUW, YMEeHUI, HAaBbIKOB
3.1.1. CpenctBa
Ons MHAMBUAyanu3auum BbINONTHEHUSA, KOHTpons (pukcupoBaHHbIX Bugos BAPC

lMepevyeHb NPUMEPHbLIX MeM UHAUBUAYaNbHOro 3agaHust

BapuaHTbl MTHAUBMAYaNbHbIX 3aA4aHUN
3apaHna «OcHoBHbIe NpuMUTUBLI. ConpsixeHusi. PegaktTupoBaHne 06 EKTOB»

3apaHua «HaHeceHue pa3mepoB. ConpsikeHUs»







Mpoueaypa oueHnBaHus
Mo ntoram BeinonHeHns U3 nposBoasaTtcsa cnegyowime KOHTPOSbHbIE MEPONPUATUS: NpenoaBaTenio
Anst npoeepkn caaetca odopmneHHas 3 B SMOC vnum B anekTpoHHOM Buae Ha 3aHATuAX. Ecnn umetotcs
3amevaHunsi no pabote, TO obydaroWMACA WCNpaBnsSeT yKas3aHHble OWMWOKM M oTnpaBnseTr paboTy Ha
NOBTOPHOE peLeH3npoBaHme. NMpu goctaTtoyHo 6OMbLIOM KONMYECTBE 3aMevaHuin no paboTe, NPOBOAMTCS
pa3bop ownbok Ha ayaUTOPHOM 3aHATUN.
LWkana n kpuTepumn oueHNBaHUA
- OLleHKa «3a4YTEeHO» BbICTABMSETCS, €CNN CTYAEHT 0POPMMIT OTYETHBIN Matepuan B COOTBETCTBUM C
TpeboBaHnsaMU.
- OLleHKa «He 3a4TeHO» BbICTABMNSAETCS, €CNN CTYAEHT HeakkypaTHO 0bOpMU OTYETHBIN MaTepuan.
UTtorosoi opMOI KOHTPONS 3HAHUA, YMEHWUA N HABLIKOB MO AUCUUMNINHE SIBRISIETCS 3a4eT.

3auyerT, BbicTaBnsaeTcs CTyAEHTY 3a TeKyline 3agaHnda 1 npoMeXxyTo4yHOe KOHTPOJIbHOE TeCTupoBaHue.
KaprI TeCTUpoBaHuUA Ha4dYalibHbIX HABbIKOB TPeXxMepHOoro mogenuvposaHuna

BapVIaHTbI TecCcTa Ha NOCTPOEeHUue TpexMepHbIX Mogernewn getanen.

BAPUAHT 1
1. YKaxute MUHUManbHoe
KONnUYecTBO
dopmMoobpasyroLmnx
onepauun, HeobxoauMbIX

ONA  co30aHusa  TpexMepHon
MOZENM NoKasaHHOW aeTanu.

2. Ykaxute HoMepa
jetanen, Ong  co3gdaHus
TpexmepHbIX mMoaenen
KOTOPbIX [AOCTaTOYMHO [OBYX
dopmoobpasyoLmx
onepauun.

3. Kakoe  MuHMManbHoe
KOIMMYEeCTBO
dopmoobpasyoLmx
onepauun Heobxoammo Ans
npeobpasoBaHns mogenu 1 B
Monenb 2? Onepauuio
ceyeHMss MO  3CKU3Y He
YYUTLIBATD.




4, Ykaxute HOMepa
jetanen, and  co3gaHus

KOTOPbIX MUHUMarnbHoe
KONMU4eCcTBO
dopmoobpasyoLmx
onepauui paBHO 3.

Onepaunto  ceyeHuss  no
9CKN3Y HE y4UTbIBaTb.

5. YKaxute MWUHUManbHOE
KOIMMYecTBO
dopmMoobpasyroLmnx
onepauun, HeobxoaMMbIx
AN co3daHnst TpexXMepHbIX
mooenen petanenm 1 un 2.
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BAPUAHT 2

1. Ykaxute
MUHMManbHOe
KONM4ecTBO
dopmoobpasyroLmnx
onepauun,
HeobOXxoouMbIX — Ans
co3gaHus
TpexmepHon Mmoaenu
nokasaHHOW geTanw.

&

2. YKaxute Homepa
petanen, ans
co30aHus
TPEXMEPHbIX
Modenenh  KOTOpbIX
JOCTaToO4YHO OBYX
dopmoobpasyroLmnx
onepauuin.
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3. Kakoe
MUHUMarnbHOE
KONMM4YeCcTBO
hopmoobpasytoLmx
onepauui
Heobxoaumo ans
npeobpasoBaHus
modenun 1 B mModenb
27 Onepauuto
CeYeHusi MO 3CKM3Y
He y4nTblBaTb.

4. YkaxuTe Homepa
jertanen, ans
CO3[aHNsi  KOTOpPbIX
MUHUMaAlbHOE
Konm4ectBo
dopmoobpasyoLLmx
onepauun pasHo 3.
Onepauuio ce4veHus
no 3CKM3y He
YYNTbIBATD.

5. Ykaxurte
MUHMMarnbHOE
KONnn4ecTBo
dopmoobpasyoLLmx
onepauun,
HeobGXxoauMbIX  Ans
co3aaHus
TPEeXMepPHbIX
Mmoaenen getanen 1
n 2. Onepauuto
CeYyeHust Mo 3CKM3Y
He y4nTbIBaThb.

BAPUAHT 3

1. Ykaxurte
MUHUManbHOE
KONM4ecTBO
dopmoobpasyoLmnx
onepauun,
HeobxoauMBbIX ans
co3aaHus
TpexMmepHon Moaenu
nokasaHHou [geTanu.
OGpaTnte BHMMaHWe,
ytTo pgetanb UMeeT
nse MIIOCKOCTU
CUMMETPUN.




2. Ykaxute Homepa
agetanen, ans
co3gaHus
TpexXMepHbIX Moaenen
KOTOpbIX [OCTAaTOYHO
AByx
dopmoobpasyroLLnx
onepauun.

3. Kakoe
MUHUManbHOE
KOMNn4ecTBO
dopmoobpasyroLLmnx
onepauumn
Heobxoaumo ans
npeobpasoBaHus
modenu 1 B mopaenb
27?

4. YxaxuTe Homepa
getanen, ans
co3gaHus KOTOpPbIX
MUHUManbHOE
KONMMYecTBO
dopmoobpasyoLmnx
onepauun pasBHO 3.
Onepauunio  ceyeHus
no 3CKN3y He
YYMTbIBATD.

5. Ykaxute
MUHUMarbHOE
KONN4ecTBO
dopmoobpasyoLmnx
onepauun,
HeobxoauMBbIX ang
co3aaHus
TpexmMepHbIX Moaenen
petanen 1 n 2.
Onepauuto  ceveHuns
no 3CKN3y He
YYMTbIBATD.

Wkana n KpUTepuun oueHKn otTBeToB Ha TeCTOoBbI€ BOMNMPOCHI

ypOBeHb BbINOJIHEHNA KOHTPOJ1IbHOIO 3a4aHunA

PenTtuHrosbin 6ann

(B8 % oT makcumanbHoro 6anna 3a KOHTPOSibHOE

3apaHue)
3a4YTEHO >60 % npaBubHbIX OTBETOB
He 3a4TeHo < 60 % npaBuWIbHbIX OTBETOB

3.1.3 CpeacTtBa ANA TeKyLLero KOHTpons

BOMPOCbHI




Ans cCaMOCTOATENIbHOIro N3y4eHus TeMbl
OuHasn ¢opma o6yyeHus
1.OCHOBHbIE NMOHATUSA O TpexmepHoM MoaenvpoBaHun. CosgaHve 3D Mogenu no CyLlecTBYHOLLEMY YepTexy Ha
OCHOBE ABYX paboymx nnockoCcTen.
3aouHas chopma obyyeHus

1. CospaHve napameTpuyeckon ABYXMEPHON MOAENN, HAaCTPONKN NapaMeTpoB YepTexa.

2.0cHoBbl 3D mogenupoBaHusa. Co3gaHve TpeXMepHON MOAENM Mo yxe cyllecTByowemy Yyeptexy. CozgaHue 3D
mogenu B 3D npocTtpaHcTBe.

O6wWmMIn aNropuTM CamMoOCTOATENIbHOIO U3y4YeHUSA TEMbI

1) O3HaKOMUTBLCHA C PEKOMEHA0BaHHOW y4eBHONM NUTEpaTypor 1 3NEKTPOHHLIMU pecypcamm Nno TeMe.

2) Ha 310l 0CHOBE COCTaBUTb Pa3BEPHYTLIN NNaH N3N0XEHUS TEMbI

3) BbibpaTb hOpMy OTYHETHOCTU KOHCMEKTOB (NJ1aH — KOHCMEKT, TEKCTYarbHbIN KOHCNEKT, CBODOAHBIN
KOHCMEKT, KOHCMNEKT — cxema)

2) OdhopMUTb OTHETHBIN MaTepuarn B YCTaHOBIEHHOW hopMe B COOTBETCTBMM METOANYECKUMMU
pekoMeHJaunsamm

3) MNMpepocTtaBuTb OTYETHBLIN MaTepuan npenogaBaTento

4) MoAaroToBUTLCS K NPeAYCMOTPEHHOMY KOHTPOSbHO-OLEHOYHOMY MEPOMPUATUIO MO pesyrnbTatam
CaMOCTOATENBbHOMO N3y4eHUs TEMbI

6) MNpuHATE y4acTre B yka3zaHHOM MepONpuUsaTUW, NPOWTU TECTMPOBAaHME NO pa3geny Ha ayauMTopHOM
3aHATUM U UTOFOBOE TECTMPOBAHME B YCTAHOBMNEHHOE ANS BHEAyAUTOPHON paboThbl BpeMsi

LLkana n kputepun oLueHNBaHUA CaMOCTOATENbHOIrO U3y4YeHUsi TeMbl
—OLEHKa «3a4yTeHO» BbICTABMAETCH, €CnU CTYAEeHT Ha OCHOBE CaMOCTOATENbHOMo W3Yy4YeHHOro
mMaTepumana, CMOr BbINOJIHUTb MHOMBUAYaANbHOE 3a4aHne N 0ObSCHUTD XO[, €ro BbINOIHEHUS.
—OLEHKa «He 3a4yTeHO» BbICTaBMSETCH, €CNW CTYAEHT He CMOr BbINOMHUTL WHAMBUAYanbHOE
3afaHue 1 He CMOr OO BSCHUTL X0, €ro BbINOSTHEHWS.
BOMPOCHI
ANA caMonoAroToBKU K NabopaTopHbIM 3aHATUAM

B npouecce noaroToBkM K 3aHATMIO 00yYaroLWMNCs n3yvaeT npeacTaBrneHHble HKe BONpPOoChl Mo
Temam. Ha 3aHaTum obyyarowunncss 4EMOHCTPUPYET CBOM 3HAHUSA MO M3y4eHHbIM Bonpocam B hopme
YCTHOro otseTa. [lnsg ycBoeHus matepuana no TeMe 3aHATUs 00y4aroLmMines peLluaeT 3agayn.

TeMbl 3aHATUN

Tema 1: dnemeHmsbi 2paghuyecko2o uHmepgpeltica cucmemsi T-flex CAD. Co3daHue
napamempuyeckol deyxmepHolU Modesnu, HacmpoUKu napaMmempoe Yyepmexa.

1.1 nemeHTbI rpadnyeckoro uHTepderica cuctemsl. Hactporka napameTpoB CUCTEMBI.

1.2 OcBoeHMe MeTOAMKM CcOo3daHusl MapaMeTpU4ecKoro 4eprexa, 3HaKoOMCTBO C  0obwumun
napameTpaMmy OOBLEKTOB, MCMOMBb30BAaHNMEM MEPEMEHHbIX, CO3O0AaHWEM KOMWUIA 3MEMEHTOB WU300paXeHus.
3agaHue napameTpoB MOAENW, UCMOSb30BaHME NEPEMEHHbIX.

1.3 OnemeHTbl MOCTPOEHUs U UX cBOMCTBA. PaboTa ¢ pegakTopoM NepeMeHHbIX.

Bonpochbl ans caMOKOHTPONA no pasaeny:

1) [avite onpegenenne CAIMNP?

2) TlepeuncnuTe anemeHTbl rpadgmyeckoro nHtepdenca cuctemol T-flex CAD. JIEHTOYHbIN U TEKCTOBBIV
uHTepdenc. HaBuraums B paboyem okHe. YnpaBneHve paboynmM OKHOM.

3) CnyxebHble okHa. MeHto gokymeHTOB. OKHO ANArHOCTUKM.

4)  OkHo NepemeHHble. OkHO Makpocbl. OkHO MaTepuransl.

5) [Hante onpepeneHune NOHSATUIO CENEKTOP.

6) Co3gaHue napameTpu4eckoro YepTexxa Mpu MOMOLUM 3NEMEHTOB MOCTPOeHMs. Onuwwnte nopsigok
CO3[aHus YepTexa.

7) OnuwmnTe anropuTM reoMeTPUYECKON NapameTpusaLmun.

8) YeM oTnmyaeTcsa Mogernb NOCTPOEHUS 0OBbEKTA OT MOAENM U300paKeHUsI?

9) VYnpaBneHve OTODOpaXeHWeM YepTexa. YnpaBrieHue pasMepamy fucta YepTexa M maclutabom
N300paKeHmst.

10) Mop 6a30BbIMM 3NIEMEHTAMM NMOCTPOEHMS MOHUMAIOT?

11) OTOoOpaxatoTcs N ANEMEHTLI MOAENM NMOCTPOEHMS HA YEPTEXE UNN HA NPUHTEPE?

12) CosgaHune 0CHOBHOM HagnvcKy (HaHeceHne bopMaTki Ha JOKYMEHT).

13) Hactponka cuctemsi.

14) lMepemeHHble. Pegaktop nepeMeHHbIX.



Tema 2: YepyeHue e pexxume «3CcKu3». O6beKmHbIe rnpuesi3ku.

2.1 leomeTpuyeckne anemMeHTbl u4epTexa. Bbibop ob6bekta. [eomeTpuyeckne mnOCTPOEHUA C
MCnonb3oBaHNEM OOBEKTHbIX NPUBA30K. [1peobpasoBaHne 3r1IEMEHTOB U PeAaKkTUPOBaHUS vYepTexa.

2.2 YnpaBneHnune oTobpaxeHnem yepTtexa. Buabl anemeHToB n3obpaxeHus, JOCTyMHbIE B pexume
«9ckn3». Ncnonb3oBaHne CeTkn U OBBbEKTHbIX NPUBA30K. [apaMeTpbl NMHUN M300pPaKeHUs, CTUNU NNHUNA.
PepaktupoBaHue ackusa: acku, obpeska NMHUN, NepemMeLLeHme 3NeMeHTOB, KOMMPOBaHKE.

Bonpocb! aAns caMOKOHTPONA No pasaeny:

1) Yro Takoe napameTpUHECKUn YepTex?

2) Bwabl napameTpryeckoro MmoaenMpoBaHus?

3) HasoBuTe MeTOoAbl MAapamMeTpUYEeCcKoro NPOEKTUPOBaHMUS.

4) Twvnbl napaMeTpmM3auumn Npu NnapameTpm4eckomMm MogenNnMpoBaHumn?

5) [ocTouHCTBa M HeJOCTaTK/M TUMOB NapameTpu3aumm?

6) [ns yero npumeHsieTca TabnuyHas napameTpusaums B pasnunyHbix CAMNP?

7) [ns yero npumeHsieTcs nepapxuyeckas napameTpusaums B pasnuyHbix CAMNP?

8) [ns yero npuMeHsIeTCs BapvauuoHHas (pasMmepHas) napameTpusaums B pasnnyHbix CAMNP?

9) [ns yero npymMeHsieTcs reoMeTpuyeckas napameTpusauus B pasnmyHbix CAMNP?

10) CospaHue 3cKkn3a — HenapameTpUYECcKoro yepTexa.

11) CosgaHue napameTpu4ecKoro 3ckm3a C orpaHnyYeHMsaMmn (BapmaumoHHas napameTpmusaums).

12) Buabl anemMeHTOB M300paxkeHusl, JOCTYMHbIE B pexume «3Acku3y. [anTe onpeneneHne NoHATUS
«MapameTpUYECKUA 3CKN3».

13) Kakum obpa3om MOXHO peakTMpoBaTb NepeMEHHbIE NMPOEKTUPOBAHUA?

14) MoxHO N1 pefakTupoBaTb NepeMeHHblE MPOEKTUPOBAHMSA MOCMe CO3[4aHWst NapaMeTpUYecKoro
yepTexa?

15) K yemy npvBeaeT usnuHee 3agaHme ynpaBnsaoLwmx pasMmepoB 1 OrpaHUYeHnii Ha YepTexe?

16) Yem NMHMM NOCTPOEHUS OTNIMYAIOTCA OT NIMHUIN n3obpaxeHns?

17) YkaxuTe npu3Haku NOMHOCTbIO NapameTpn3OBaHHOIO YyepTexa.

18) Hasosute npemmyLlecTBa napamMeTprM30OBaHHOIO YepTexa nepes HenapameTpru3oBaHHbIM.

19) Kakown yepTex npoLie co3gaTb: NnapaMmeTpU3oBaHHbIA N HenapameTPU3oBaHHbINA?

20) WNcnonb3oBaHue CeTkM M OBBEKTHbIX NPUBA3OK. YNpasneHue npuBsa3KaMu. FABMSIOTCS NN TOYKK
OOBEKTHON NPUBSA3KM OrPaHNYEHUSMY NapaMeTPUYECKOro YepTexa?

21) OrpaHuyeHns. Kakyio GyHKUMIO B M300paxXeHWn BbIMOMHSAKT OrpaHnyeHns u ces3n? [ge
pacnonoXeHbl UHCTPYMEHTbI HANOXEHMWS OrpaHNYEHNIn Ha YepTex?

22) Kakum o06pasom BKIHOYUTL PEXUM aBTOMATUYECKOW MPOCTAHOBKMA OrpaHWYEHUN B MOMEHT
co3gaHnst nsobpaxeHma?

23) MapameTpbl NMMHUI N306paXkeHnst, CTUNK NTIUHUA.

24) PepakTnpoBaHue ackusa: dacku, obpeska NuHUA, nepemMeLLeHne 3NemMeHTOB, KONMMpoBaHMe.

Tema 3: O¢hopmieHue yepmexa. Coz0aHue napamempu4eckoli dgyxmepHol modernu.

3.1 BbinonHeHve WTpuxoBky. LLITpnxoBku, TUNbI, NapameTpbl, UCMOSNb30BaHME.

3.2. HaHeceHune pasmepoB 4vepTexa, OOMYCKOB M LuepoxoBaTocTel. [MapameTpbl 3TUX 3MEMEHTOB
n3obpaxeHus.

3.3 HaHeceHue TekcToB. Micnonb3oBaHme B TEKCTax NepeMeHHbIX. PopmaTmpoBaHne TEKCTOB.

BOI'IpOCbI AnA CaMOKOHTPOINA No pasaeny:

1) Co3gaHne napameTpuyeckoro yepTexa Mnpu MOMOLUM 3NEMEHTOB MOCTpoeHus. Kakve meToabl
napameTpuyeckoro NpoekTupoBaHusa nmetotca T-FLEX CAD?

2) Kakue anemeHTbl AepeBa NOCTPOEHNUS1 MOAENN ABNATCH POAUTENBCKAMMU?

3) Kakum o0Opa3oM MOXHO pefakTMpoBaTb MoAeNb, CO34aHHYyl MEeToAOM  BapuaLVOHHOM
napameTpusaumn?

4) Kakum oOpa3oM MOXHO penaktupoBaTb MOAENb, CO34aHHYK METOAOM  eOMETPUYECKOM
napameTpu3auum?

5) Kakum o6pasom hopmupyetcs nsobpakeHne Ha OCHOBE MOAENMN N300pakeHns?

6) Kakyto doyHkumto BbinonHsieT B CAINP pacyeTumnk?

7) LLITpxoBku, TWMbI, NApameTpbl, UCNoMb3oBaHve. KomaHaa aAns co3gaHust LITPUXOBKN.

8) YnpaBsrneHne CBOMCTBaMM LUTPUXOBKN Ha paspesax U CeYEHUSsIX.

9) Pexvm pyyHoro BBoaa KoOHTYpa. Pexxrm aBToMaTUYeCKOro nomcka KoHTypa.

10) PepnaktupoBaHue reomeTpun Yyeprexa.
11) HacTponka 6a30Bbix nuHUIA. B 4yem 3aknioyaeTcs NpevMyLLecTBO MeToda napameTpuyecKoro
NPOEKTMPOBAHMSA Ha OCHOBE JIMHUI NOCTPOEHNSA?



12) Ckonbko cTeneHer cBo60Abl MMEET MOSTHOCTLI0 NAapamMeTPU3NPOBAHHbIN YepTex?

13) YUT0 03HauaeT 3eneHbin LBET (hoHa pa3mepoB Ha NapaMeTpuUsMpoOBaHHOM YepTexe?

14) YT06bI pasmep He BbIBOAWIICA Ha MeYaTh HYXXHO YCTaHOBUTb €ro Kak?

15) HaHeceHve pa3mepoB, JONYCKOB Y LLEPOXOBAaTOCTEN. [apameTpbl 3TUX 3NIEMEHTOB M306paXKeHWS.
Kakyto doyHKUMIO B M300paKeHUM BbINOMHSIIOT YpaBnsoLwme pa3mephbl?

16) Yem oTnmnyaeTcs ynpasnsiowmin pasmep oT 06bI4HOro pasvepa?

17) Kakum obpaszom BKMIOUUTbL PEXMM aBTOMaTUYECKOW MPOCTAHOBKW YMPaBMSIOWMX pa3MepoB B
MOMEHT CO3aHusi 3obpaxkeHns?

18) Kakum ob6pasom 3apatoTcs nepemMeHHbIe NPOEeKTUPOBaHNA?

19) [nsi 4ero Hy>xHbl BHELLHWE NepeMEHHbIE NPOEKTUPOBAHWA?

Tema 4: OcHoebl 3D modenupoeaHusi. Coz0aHue mpexmepHoUl Modesiu o yxe
cywiecmeyrou,eMy Yyepmeixy.

4.1 MeTtogmnka co3gaHusi depTexen. TpexmepHoe mopgenupoBaHune. Cosganne 3D mogenu no
CYLLIECTBYIOLLIEMY YEPTEXY HA OCHOBE OAHOW paboyei NioCcKoCTu.

4.2 Cospganne 3D moaenu no CyLeCTBYOLWEMY YEPTEXY HA OCHOBE ABYX pabo4mx MiOCKOCTEN.

Bonpocbl ans caMOKOHTPONA No pasaeny:
1) CosgaHwve yepTtexa no 3D mogenu.
2) Twnbl 2D npoekumi.
3) CosgaHue 2D npoekumn. OBLwmn anroputm NocTpoeHus 2D npoekummn.
4) MapameTpbl 2D npoekunn. PegaktupoBaHue 1 nepemelteHne 2D npoekumu.
5) PepaktupoBaHue n nepemelleHne 2D npoekumnn.
6) [llocTpoeHue ctaHaapTHbIX BUAoB. Co3aaHmne Habopa CTaHaapTHbIX BULOB.
7) TlpocTtaHoBka 3NeMeHTOB 0hOpMIIEHNS YepTexa.
8) CosnaHue paspesa Unm ceueHusl.
9) MeToabl co3naHMs COOPOYHbIX YEPTEXKEN.

LLkana n KkpuTepumn oueHMBaHUA

caMonoaroToBKM no TemMam NpPakTU4eCKux n na60paTop|-|b|x 3aHATUIA

- OUEeHKa «3a4yTeHO» BbICTaBNAETCA, €Crn 06yqarouJ,vu7|c;| Ha OCHOBE CaMOCTOATESIbHOIo W3y4YeHHOro
mMaTtepuana, CMor BCECTOPOHHE pPacCKpbITb TeOpeTU4ecKkoe coaepXaHue BOMpocoB, BllageeT MeToaAnKamMu
Nnpwn pelweHnn npakTn4eckmnx 3aga-.
- OUeHKa «He 3a4TeHO» BbICTaBIIAETCHd, ecin o6yqa}ou.|,vn7|c;| HEe CMOrI pacCKpbIiTb TEOPETUYECKOE coaepXaHune
BOMNpPOCOB, HE BnageeT MeTogukamMmun npun pelieHnn npakTn4eckmnx 3agad.
Cpe,D,CTBa Ana npomemyTquoﬁ atrectaumm no uToram nyvyeHnda aUCUUNIIUHbI
I'Iepequb TUNOBbIX TeOpeTU4eCKUX BONpPOCOB K 3a4eTy

1. YcTaHOBUTE COOTBETCTBME NPOrpaMmHoro moayns T-Flex n ero HazHaveHus:

1. T-Flex CAD LT 1. ABTOMaTM3aLNS YepyeHUus

2. T-Flex CAD 2D 2. ABTOMaTM3aLUSA
NPOEKTMPOBaHNSA

3. T-Flex CAD 3D SE 3. MogrotoBska YepTexen no 3D
MoZensm

4, T-Flex CAD 3D 4, TpexmepHoe MogennpoBaHme

5. T-Flex CAD Viewer 5. [Nporpamma gnst npocmoTpa u
nedyatn 2D yepTtexen T-Flex

2. YKaxuTe TUNn4YHble YHKUUM CUCTEM aBTOMaTU3MPOBaHHONM pa3paboTku YepTexen

BbIBEPUTE HE MEHEE YETbIPEX BAPUAHTOB OTBETOB:

+HacTpoika napameTpoB yepTexa (eAMHULL U3MEPEHUS, pasMepoB YepTexa, CeTKU U NPUBA3KN)
+ba3oBble PyHKLUUN YepyeHUs (MOCTPOEHNE NPSAMbIX TIMHUIA, OKPYXKHOCTEN 1 Ayr, CNIanHOB, CKPYIIEeHNA 1
dacok, pasnuyHble BUObl LUTPUXOBOK)

+®yHKUMM aHHOTUPOBaHMWS (NPOCTaHOBKa pa3mMepoB, MPUMEYaHNs)

+BcnomoraTenbHble hyHKLMK (KONMMPOBaHWE, UCMONb30BaHe CUMBOSIOB, MPOrpamMmMnupoBaHMe MakpoCoB,
PYHKLMN N3MEPEHNA U T. 4.)

3. MaTemaTtnyeckoe npeacTaBreHne reoMmeTpruyeckon opmbl, XpaHUMoOe B NaMATU KOMMbOTepa
+Mopenb
4, YKaxute metobl TPEXMEPHOIro reoMeTpNYecKoro MoaenmpoBaHus

BbIBEPUTE HE MEHEE TPEX BAPMAHTOB OTBETOB:
+KapkacHoe (NpoBOMnoYHoe) MoaenupoBaHume




+[loBepxHOCTHOE (MONMroHanbLHOe) MOAENMPOBaHNe

+TBeppoTenbHoe (CnowHoe, 06bEMHOE) MOAENNPOBaHNE

5.

YCTaHOBUTE COOTBETCTBME Mexay metogom MogennpoBaHuda 1 ero onncaHnem

KapkacHoe (npoBofioyHoe) ModenupoBaHue

Mogaenb NofHOCTbLIO OMUCLIBAETCH B TEPMUHAX TOYEK
W NIMHUIA

MoBepxHOCTHOE (NoNUroHanbHoOEe) MoaenMpoBaHue

Mogenb onpegensieTcsa ¢ MOMOLLbIO TOYEK, NIMHUIA U
NOBEPXHOCTEMN

TBepaoTenbHoe (CnoLwHoe, 00bLEMHOE)

Mopgenb onucbiBaeTcA B TEPMUHAX TOro

MOZEenMpoBaHne TpPexMepHoro obbema, KoTopblii 3aHUMaeT
onpegensiemMoe e Teno
6. YKaxuTe HefoCTaTku KapkacHOro MogenMpoBaHus

BbIBEPUTE HE MEHEE MATU BAPUAHTOB OTBETOB:

+HeopHo3Ha4Has nHTepnpeTaums OpMeHTauum 1 BUAUMOCTM rpaHeln KapKacHoro n3obpaxeHus
KapkacHas mogenb TpebyeT ropasfgo MeHbLUe KOMMbIOTEPHOM NaMsiTU, Yem ApYyrne MOAenm
+HeB0O3MOXXHOCTb pacno3HaBaHWsi KPUBOSIMHENHBLIX NOBEPXHOCTEN

+KapkacHasi Mogernb He HeceT MHbopMaLMn O MOBEPXHOCTSAX, OFPaHNYMBAIOLLMX (DOPMY
+TpyaHOCTU NPY BbIYMCIIEHUN BECOBLIX XapaKTEPUCTUK OB LEKTOB

+B kapkacHOM MoAenupoBaHUM OTCYTCTBYIOT CPEACTBA BbINONIHEHWUSI TOHOBbLIX M306paeHu

7.

Ykaxute npenmvylecrtBa KapkaCcHOro MmogennposaHuna

HeopHo3HauyHasi UHTeprpeTaLmsi OpueHTaLum 1 BUAMMOCTU FPaHel KapkacHoro n3obpaxeHus
+KapkacHasi mofenb TpebyeT ropaso MeHbLUE KOMNbIOTEPHON NaMATH, YeM Apyrue moaenu
HeB03MOXHOCTb pacno3HaBaHWs KPUBOSMHEWHbBIX NOBEPXHOCTEN

KapkacHas mogenb He HeceT UH(OpPMaLIMM O NOBEPXHOCTSAX, OrpaHNUYnBaoLLnX opmMy
TpyAHOCTM NpU BbIYUCNEHNM BECOBbIX XapakTePUCTMK OOBbEKTOB

B kapkacHOM MoaenupoBaHWM OTCYTCTBYHOT CpeACTBa BbINOMHEHUS TOHOBbIX U300paxeHni

8.

Ykaxute npenmyliectea NOBEPXHOCTHOIO MoaennpoBaHuA

BbIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETOB:
+CnocobHOCTL pacno3HaBaTth U n3obpaxaTb CrOoXKHbIE KPUBOMUHEWHbIE NOBEPXHOCTM

+CnocobHocTb pacno3HaBaTb rpaHun
+ CnocobHocTb pacno3HaBaTb ocobble NOCTPOEHNA Ha
9.

NOBEPXHOCTAX

YKaxnte HegocTaTkm NOBEPXHOCTHOIo MmoaenimpoBaHuaA

BbIBEPUTE HE MEHEE MNMATVN BAPUAHTOB OTBETOB:
+B03HIKHOBEHNE HEOQHO3HAYHOCTY NPU MNOMbITKE MOAENMPOBaHUA pearbHOro TBepaoro Tena
+ HepgoctaTouHasa TOYHOCTb NpeAcTaBleHnst HeKOTOPbIX MOBEPXHOCTHLIX MoAenen ansa obecneyeHms

HaAeXHbIX OaHHbIX O TPEeXMEPHbIX 00BbEMHBIX Tenax

+CnoXHOCTb NpoLeayp yaaneHns CKpbITbIX MMHUIA 1 OTOBpaxeHns BHyTpeHHUX obracTen
+ HeBO3MOXHOCTb pacno3HaBaHWs KPUBOSMHENHbBIX MOBEPXHOCTEN
+ OTCyTCTBME CPEeaCTB BbIMOMHEHWUSI TOHOBbLIX M306paxeHui

10. Kakon n3 cnocobos mogenupoBaHus SBnsieTcs

€ANHCTBEHHbIM CpeaCTBOM, KOTOpOe obecneunBaet

noJiHoe ogHO3Ha4YHOEe onncaHne TpeXMepHOVI FeOMeTpMHeCKOVI (*)OprI

+TBepaoTensHoe
11.

Ykaxute npenmyuwiecTtsa TBepaoTesibHOro MmoaefnmimpoBaHnA

MonHoe onpepeneHne 06bEMHON (POPMbI C BO3MOXHOCTbBIO pasrpaHUYEHNs BHELLHEN Y BHYTPEHHEN

obnactelt oobekTa

ObGecneyeHne aBTOMaTUYECKOrO yaaneHus CKpbITbIX JIMHWUIA

ABTOMaTMYECKOE NOCTPOEHME TPEXMEPHbLIX Pa3pe3oB KOMMNOHEHTOB

MprvMeHeHne NepcnekTUBHbLIX METOAOB aHanM3a ¢ aBTOMaTU4ECKMM NONy4YEeHNEM TOYHbIX BECOBbIX
XapaKkTePUCTUK N 3PPEKTUBHBIX KOHCTPYKLMIA METOAOM KOHEYHBIX 3NIEMEHTOB

Hanunune pasHoobpasHon nanutpbl LUBETOB, BO3MOXHOCTb YNpaBneHWs LIBETOBOW raMMOK, NonyvyeHne

TOHOBbIX 3Y(PEKTOB MaAHUMYNALMEN UCTOYHUKOM CBETA
+Bce oTBeThbl BEpHble

12.
OCHOBE YXXe [BYX CYLLECTBYIOLMX Ten?

C nomoLbto, Kakom onepauun TBepaoTesIbHOIro MogernnmpoBaHna MOXXHO co3aTb HOBOE TeJ10 Ha

BbIBEPUTE HE MEHEE TPEX BAPMAHTOB OTBETOB:

+BbiTankneaHmne
+CrnaxmnsaHune
+lNo ceyeHnam
BbluntaHus

13.
TEOPUN MHOXECTB

YKaxute pasHoBMAHOCTM ByneBbIx onepaunii, 6asmpyoLLnXcst Ha NOHATUSIX anrebpanyeckon

BbIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETOB:

+CnoxeHus
+BbluntaHus




+MepeceveHuns

BbiTankmeaHne

14. Kakas n3 6yneBbix onepauun onpegensiet NpoCTpaHCTBO BHYTPU rpaHul, obuen obnactu
OOBEKTOB. ..

CnoxeHus

BblunTtaHus

MepeceyeHns

+O6beguHeHuns

15. Kakve 13 nepeuncneHHbIxX 3agaq MOXHO peLlatb ¢ NoOMOLLb0 ByneBbix onepaumn?
+BblumcneHne o6beMHbIX U BECOBbIX XapaKTepPUCTUK 00BHEKTOB

16. Kakve n3 nepeuncneHHbix CAlNP npenoctaBnsaioT Nonb30BaTento BO3MOXHOCTb TPEXMEPHOTrO
MOAEeNnMpPoBaHNA?

BbIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETOB:

+Solid Edge

+Unigraphics

+ T-Flex CAD 3D

17. Kakune n3 nepedmcneHHbix 3agaqy MOXHO peLlaTb C MOMOLLbIO MOBEPXHOCTHOrO MOAENNPOBaHUA?
BbIBEPUTE HE MEHEE YETbIPEX BAPMAHTOB OTBETOB:

+[JoCcTOBEPHO NPEeACTaBUTb U3AENNS CKOSb YTOAHO CITOXHOW (hOPMbI

+TO4YHO paccunTaTb UHEPLIMOHHO-MACCOBbIE XapaKTEPUCTUKN NPOEKTUPYEMbIX U34EeNni

+ [poKkOHTpONMpPOBaTb B3aMMHOE pacrnofioXXeHne aetanemn, nx cobupaemocTb

+[0TOBWTL ynpaBnsioLwme nporpamMmmel Ans ctaHkos ¢ MY

18. BepHo nn yTBEPXKAEHME, YTO NOBEPXHOCTHOE MOAENUPOBaHME NpeaHasHayYeHo aAng cosgaHnst
00BEKTOB CINOXHOM hOpMbI

+0a

HeT

19. Kakum MeTogoM MogenMpoBaHUsl MOCTPOEHa AeTarb, NpeAcTaBneHHas NycToTenon 060n04Kon,

cocTosLLeNn 13 60MbLIOro YMcna aneMeHTapHbIX y4acTKOB
+MeTO40M NOBEPXHOCTHOIO MOAENUPOBaHUSA

MEeTO[0M TBEPAOTENBHOrO MOAENMPOBAHUS

20. YKaxute Tunbl NOBEPXHOCTEN, KOTOPbIE MOXHO MOCTPOUTL METOAOM NOBEPXHOCTHOIO
MoAenvpoBaHus

BasoBble reomeTpunyeckne NoBEPXHOCTH

[MoBepxHOCTKM BpaLLeHUs

[MoBepXHOCTU CONPSXKEeHUN 1 nepeceveHui
AHanuTnyeckme noBepxHOCTU

CKynbMTYpHbIE NOBEPXHOCTU

+Bce oTBeThbl BepHble

21. MoryT nn Haz NOBEPXHOCTAMM BbIMOMHATLCA COMPSKEHUSA U TONOMNOrM4yeckne onepauun?

+0a

HeT

22. Mpw BLINOMHEHWM TOMONOIMYECKMX OnepaLmnn Hag NnoBepxHOCTAMM ByaeT nu pedynbTaT OTNMYaTbCH
OT pesynbTaTta aHanornyHblX onepauuin Hag Tenamm?

+na

HeT

23. YCTaHOBUTE COOTBETCTBUE MEXAY M300paKeHEM U TUMOM MOogEeNmn
KapkacHasa mogenb AR >

MoBepxHOCTHast MoAenb —




TBep,D,OTeJ'IbHaﬂ moaersb

24. YCTaHOBUTE COOTBETCTBME MEXAY TUMOM NOBEPXHOCTU U ee n3obpaxkeHnem
NoBepxHOCTb BpalleHust (221
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[MoBepXHOCTb CoOMpsKeHUs

CkynbnTypHas NoBEPXHOCTb

25. Kakum meTogoM MoaenvpoBaHus NocTpoeHa AeTanb, NPpeAcTaBnsioLwas 3anonHeHHyo
«MarTepuanomMm» 3amKHyTyt obnacTe NpocTpaHcTBa?

+MeTofom TBEpOOTENLHOrO MOAENNPOBAHUSA

MeTooM NMOBEPXHOCTHOrO MOAENNPOBAHUSA

MeToaom KapkacHOro mogenmpoBaHus

26. Kak knaccudumumpyotcsa TBepgoTenbHble Tena. ..

+ba3soBble Tena (TBepAoTENbHbIE MPUMUTMBHI)

+TBepgoTeneHble Tena

+Tena BpaweHus

27. YKaxnte npusHaku, xapakrepusyroLime Teepgoe Teno

+MHororpaHHoe npeacrasneHve

WcTopus cospgaHus

28. HasoBuTe onepauuio TBepaoTENLHONO MOAENMPOBaHUS, NMOKa3aHHYIO Ha PUCYHKE

T

+BbITankmeaHme

BbluntaHune

BpaweHue

29. HasoBuTe onepauunio TBep4OTENBHOIO MOAENNPOBAHNS, MOKa3aHHY Ha PUCYHKe

BbiTankuBaHue




BbluntaHune
+BpalueHne
30. HasoBute onepauuio TBEPAOTENBHOIO MOAENNPOBAHUS, NMOKa3aHHYI0 Ha PUCYHKE

)
/

+[No ceveHnam

BbiTankusaHue

BpalueHue

BbluntaHune

31. YCcTaHOBUTE COOTBETCTBME MeXAY TMNoM Bynesoun onepaunm n e€ nsobpaxeHmem

CnoxeHus

BbluntaHus

MepeceyeHus

32. PesynbTaTtoM BbINOMHEHUS AAHHON onepauumn reoMeTpmuyYecKkoro MOAENMPOBaHNs ABMSETCH Teno,
obpasytoLleecst Npy NOCTynaTenbHOM NepeMeLLEHUN KOHTYpPa BAOSb YKa3aHHOro HanpaereHus
+0Onepauus BbiTanknBaHus

Onepauusa ob6begmHeHus

33. Onepauusa reoMeTpmyeckoro MoaenupoBaHus, NpeaHasHavYeHHas s co3gaHus HOBOro Tena Ha
OCHOBE KOMOWHMPOBAHUS OBYX Y>KE CYLLECTBYIOLLMX TeN

+bynesa onepauus

Mo TpaekTopun

34. Onepauus no3BonsioLLas co3gaBaTth Tena, NOBEPXHOCTb KOTOPbIX 0Opa3yeTcs B pe3yrnbTare
nepemeLleHnst npouna Npon3BoNbHON hopMbl BOOMb NPOCTPAHCTBEHHOW KPUBOWA

+o TpaekTopum

Bynea onepauus

35. Kak HasbiBatoTCA Tena, hopmupytoLmecs B pesynbTate TOMoNorMYeckmx onepauunin Hag 6a3osbiMu
Tenamn?

+CocTtaBHble

Mo TpaekTopun

Bynessbl

36. YCTaHOBUTE COOTBETCTBME MEXAY TUMOM Oonepaunn Hag TBepAbIM TENOM U e€ n3obpaxeHmem

YKIoH rpaHen

YKIIOH Tena




CrnaxwunBaHue pébep, crnaxxuBaHue rpaHewu,
CrnaxkmBaHue TPEXx rpaHen

37. YCTaHOBUTE COOTBETCTBMUE Mexay pexmMom napamMmeTpusaumnm n ero onpegeneHnem

Pexunm cBobogHoM napameTpusanmm

KOHCprKTOp co3gaeT Mogeb nsgenua be3
nepBoHa4varbHbIX NO3NLUMNOHHbIX OrpaHVI‘-IeHVIVI Ha ee
KOHCTPYKTUBHbIE 3J1EMEHTbI

Pexum npuHyauTensHoOn napameTpusanmm

KoHcTpykTOp co3aaeT moaenb U3nenusi ¢ NoMOLLIbIo
onucaHua apudMeTUYECKUMMN BbIPaKEHUAMMN UMK
OTHOLLEHWAAMM COBOKYMHOCTY CBA3aHHbIX APYr C
[APYroM reoMeTpUYECcKNX dNEMEHTOB KOHCTPYKLIMK

38. B kakom Buge MOXHO npeacTaBuTb N06ON NapameTp reOMeTPUYECKOro areMeHTa B pexnme

NPUHYOUTENBHOW NapameTpusaumumn?

BbIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETOB:

+B BnAae KOHKPETHbIX 3Ha4YeHWI

+B Buae nepemMeHHbIX

+B Buae BblpakeHUs

B Bnae npousBeaeHus

39. YT0 Takoe napameTpusauma?

+PepaktupoBaHue HazHavyeHHbIX napaMeTpoB, obecneynBaoLwmnx nsMeHeHne opmMbl reOMeTPUHECKON
Mogenu getanu B COOTBETCTBMM C YCTAHOBIIEHHLIMU 3aBUCUMOCTSIMU

BO3MOXXHOCTb NOCTPOEHUS CMOXHbBIX (PACOHHBIX MOBEPXHOCTEN

40. YKaxuTe OCHOBHblE (DYHKLMM CUCTEMbI TPEXMEPHOIo napameTpuyeckoro mogenupoBanuns T-FLEX

CAD 3D?

BbIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETOB:
+MopgenuposaHue B T-FLEX CAD 3D moxeT ocyLlecTBNATLCA Kak HenocpeacTseHHo B 3D-npocTpaHcTBe,

TaK U Ha OCHOBE AaHHbIX OBYMEPHOIro YepTexa

+B03MOXHOCTb NOCTPOEHNA CITOXHbIX q)aCOHHbIX HOBerHOCTeVI

+Co3gaHune yepTexein nobon CrioXXHOCTH
PepaktupoBaHne HasHa4yeHHbIX NapameTpoB

41. YcTaHoBMTE COOTBETCTBME MEXAY METOOOM CO3AaHus COOPKM U €€ CYLLHOCTBI0

C6opka «CBepxy — BHU3»

CHadvana paspabaTtbiBaeTcs obLiee KOMNOHOBOYHOE
peLueHne usgenus, onpeaensoTcs rabaputsl ero
COCTaBHbIX YacTel, 3aTeM co3gaHHas cxema
jetanusvpyetcsa

Cbopka «CHU3Yy — BBEPX»

CHavana co3falTcs MatemaTuyeckme Moaenm Bcex
aetanemn, KoTopble NOTOM cobupatoTca B 06LLytO
cbopky

42. Kakne meTopbl co3gaHust cOopoyHbix YepTexen ncnonbaytoTtcea B T-FLEX CAD?
BbIBEPUTE HE MEHEE OBYX BAPUAHTOB OTBETOB:

+ MeTog c6opKnN «CBEPXY — BHU3»
+MeToa cOOpKUN «CHU3Y — BBEPX»
MeToa cbopku «crneea — HanpaBo»

43. Kakon n3 metogos c6opkm B T-FLEX CAD nossonseT ucknountb paboTy C BHELLHMMMU

nepemMeHHbIMU?

+MeTop cOOpKM «CBEPXY — BHU3»
MeTon cOopKM «CHU3Y — BBEPX»
44.

YKaxute npenMyLLecTBa MeToAa NPOeKTMPOBaHUSI COOPOK «CBEPXY — BHU3Y»

BbIBEPUTE HE MEHEE MNMATV BAPUAHTOB OTBETOB:
+lNosBonseT ucknioyYnUTL paboTy ¢ BHELLHUMUW NEPEeMEHHbIMM

+I'Iapamepr| netanen onpenenarnTca conpaXeHnem

+N3meHeHns BHU3Y nepapxmm cBA3aHHbIX netanen npuBOAAT K aBTOMaATU4ECKOMY USMEHEHUIO BCEX

aeTanen-noToMKoB B cbopke

+3HauveHnsa NCXOOHbIX napameTpoB Usgenuna MoXHo nofyvyatb HenocpeacTBeHHO U3 KOHTEKCTa C60pKI/|,

onnpasdcb Ha conps>XXeHHble 3JTeMeHTbI

+JTto6or hparmeHT cOOpKM MOXHO pefakTupoBaTb HEMOCPEOCTBEHHO B cOOpKe

yl'lpaBJ'IeHVIFI NHXXEeHEepPHbIMW OaHHBbIMU




45. Ykaxute npemmyuiectsa cuctembl T-FLEX CAD B paboTe co cbopkamu...
BbIBEPUTE HE MEHEE NATU BAPUAHTOB OTBETOB:
+lMprMeHeHne nbbix MeTOO0B COOPKM
+2D cbopkun nerko moanduumpytotest B 3D cbopkm T-FLEX CAD 3D ¢ coxpaHeHMeM accounaTUBHOCTM
+[nsa kaxxgon getanu cOopku MOXHO 3aaTb NepemeLLeHne, Kotopoe ByaeT yunTbiBaTbCA Npu BbIBOAE
cbopku B pazobpaHHOM BUAE
+/lcnonb3oBaHne napaMeTpoB pa3bopkun NO3BONSET aHaNM3MpPoBaTb COCTaB uU3aenus
+B0O3MOXHOCTb NONy4YeHUs1 aKCOHOMETPUYECKUX M3obpaxeHnii pasbopkn ¢ accoLmMaTUBHOM nepeaadven
LBeTa AeTaner No3BOMSET NErko COCTaBNATb HarNgAHbIe TEXHONOrM4eckmne kaptol C6OpKK, atnacsl Ans
TEXHUYECKOro 06CNYyXMBaAHUA CNOXHbIX U3aenuin
[Mo3BonseT ncknounTb paboTy C BHELIHUMN NEPEMEHHBbIMU
46. CAD cuctemsbl pellatoT 3agayu
+KOHCTPYKTOPCKOro NPOEKTUPOBaHMUS
TEXHOMOrMYeCcKoro NPoOeKTUPoBaHUS
yrnpaBneHnsa NHXeHepPHbIMU JaHHBIMN
WHXEHepPHbIX pacyeToB
47. CAINP a0 ...
aBTOMaTU3MpPOBaHHas cCUCTEMa yrnpaBreHus NpoM3Bo4CTBOM
aBTOMaTU3MpPOBaHHasi CUCTEMA YNpaBneHus NpeanpusaTuem
aBTOMaTU3MPOBaHHAsi CUCTEMA YNpaBreHMs TEXHONOrM4YeckMM obopyaoBaHmem
+0OpraHn3aLmoOHHO-TEXHNYECKas CUCTeMa, B3aMMOCBsI3aHHasA C noapasaerneHnsiMm NPoeKTHOM opraHmM3aLmm
48. ABTOMaTM3NPOBaHHOE NMPOEKTUPOBAHUE 3TO ...
npoLiecc NOCTENEHHOIO NPUBNMKEHNS K BbIOOPY OKOHYATENbHOrO NPOEKTHOrO peLLeHUs
+ npouecc NPoeKkTUpoBaHUs, NPOUCXOAMUT NPV B3aUMOAENCTBUUN YeroBeka C KOMMbITEPOM
npoLecc NPOEKTUPOBaHUA OCYLLECTBMNAETCA KOMMNbIOTEPOM 63 yyacTusi YernoBeka
npoLecc NPOEKTUPOBaHUSA, NPOUCXOANT 6€3 NPUMEHEHUS BBIYUCTIUTENBHON TEXHUKN
49, MakeT npuknagHbix nporpamm KOMITAC oTHocuTCS Kk cucTeMam malumHocTpouTenbHoro CAIP
CAE-cuctemam.
CAM-cuctemam.
+CAD-cuctemam.
CAE/CAD/CAM-cuctemam.
50. EQMHCTBEHHBIM CpeacTBOM, KOTOpOoe obecrneymBaeT NOMHOE OOHO3HAYHOE OMMCaHNE TPEXMEPHOM
reomeTpuyeckon popmbl SBNAETCA _ MOAenupoBaHue.
OTBET SAMNWWTE CTPOYHbIMA BYKBAMW B ®OPME MNMPUNTATATENIbHOIO B MMEHUTEJIBHOM
MAOEXE
+ TBepAoTenbHoe
51. MocnepoBaTenbHOCTb OCHOBHbBIX 3TaMNoB NPOEKTMPOBaHWSA 3agad Ha OBM
YKAXWTE NOPAOKOBbLIN HOMEP 1A BCEX BAPMAHTOB OTBETOB
1: NocTaHoBKa 3aga4mn
2: MNocTpoeHne maTemaTmuyeckon mogenu
3: PaspaboTka anroputmMa
4: MNporpammupoBaHne
5: TectuposaHune n otnagka
LWKANA U KPUTEPUU OLEHUBAHUA
OTBETOB Ha TECTOBLIE BOMPOCHI TECTUPOBAHUS MO UTOraM OCBOEHUST ANCLUMNINHDI

- OLIEHKa «OTMMYHO» BbICTaBNseTca obyyatoemycs, ecnm nonydeHo 6onee 81% npaBusbHbIX OTBETOB.
- OLEHKa «XOopoLLo» - nonyyeHo ot 71 oo 80% npaBunbHbIX OTBETOB.
- OLIEHKa «yOOBMNEeTBOPUTENBHO» - NonyyYeHo oT 61 o 70% npaBuribHLIX OTBETOB.
- OLIEHKa «HEeyO0oBMEeTBOPUTENBHOY» - NONy4eHO MeHee 61% npaBubHBIX OTBETOB.
MepeyeHb TUNOBLIX TEOPETUYECKUX BOMPOCOB ANSA NOATOTOBKM K UTOFOBOMY KOHTPOJSIHO

BoamoxHocTtu cuctembl T-FLEX CAD.

[ocTonHcTBa NnapameTpuyeckoro NpOeKTUPOBaHHUS.

Cuctema T-FLEX CAD, ocoGeHHOCTU napaMeTpu3aumu.

MpegHasHaveHne cuctembl T-FLEX TexHonorus.

BoamoxHocTu n npemmyuiectsa T-FLEX UITY.

Cuctema T-FLEX NC Tracer.

dyHKkumKM cuctembl T-FLEX DOCs.

BoamoxHocTtu cuctemol T-FLEX CAD gnga opopmneHns KOHCTPYKTOPCKOM AOKYMEHTauUun.
OnemeHTbl nocTpoeHusa B T-FLEX CAD

0. OnemeHTbl M306paxxeHusa B T-FLEX CAD

BoOooNoOsWNE



11. OcHoBHble aneMeHThbl MHTepderica T-FLEX CAD.

12. TlepemeHHas B T-FLEX CAD.

13. BHelHne u ckpbiTble nepeMeHHble B T-FLEX CAD.

14. Twnbl 6yneson onepaunn B T-FLEX CAD.

15. OTnunume BeLLECTBEHHOW NepeMeHHon oT TekcTtoBon B T-FLEX CAD

16. ®yHKUMM paboTbl ¢ nepemeHHbIMU B T-FLEX CAD

17. Basa paHHbix B T-FLEX CAD.

18. CywHocTb koMaHabl «LTpnxoskay» B cucteme T-FLEX CAD

19. OcHoBHble noHATUA B cucteme T-FLEX CAD 3D

20. OcHoBHble onepaunn 3D MoaenMpoBaHUS.

21. OcHoBHbIe BO3MOXHOCTU T-FLEX TexHonorus.

22. MeTtoabl npoektupoBaHusa B T-FLEX TexHonorus.

23. 3aBepluarolmin 3Tan TEXHOMOrM4eckoro npoektmpoBaHus B T-FLEX TexHonorus

24. «BnemeHT ynpaBneHusy. « KOMOMHNPOBAHHBIVA CMIMCOK», Ha3HavYeHne, cnocob ero cosgaHus. T-
FLEX CAD.

25. OYHKUMA «BEKTOP NPUBSA3KWY», Has3HayYeHne T-FLEX CAD

OT1BeThI:

1. T-FLEX CAD cuctema aBTOMaTuU3MpOBaHHOIO NPOEKTMPOBAHUS, NO3BOSIAIOLLIAA cO34aBaTb
MaTeMaTuU4yeckne MOAENM U YepTeXM nsgenuin nbor cteneHn crnoxHoctu. KntoueBas ocobeHHOCTb ee
3aKMYaeTcsa B HANMYUM yHUKaNbHOro MexaHn3Ma napameTpusanmnmn, obecnevynBatoLLero BbICOKY0 CTeneHb
rMOBKOCTN MOCTPOEHUN 1 BO3MOXHOCTb U3MEHEHUS N30OpaKeHNs NpU COXPaHEHMN COOTHOLLEHNI MEXAY
anemeHTamu.

2. CATIP obnagaet psaoM CyLeCTBEHHbIX JOCTOUHCTB:

e MHOrOKpaTHOE MCMNOorb30BaHWe MOAENN NN YepTexa C BO3MOXHOCTBIO U3BMEHEHUS ero
napameTpoB;

e BbiCOKasi CTENeHb aBToMaTU3aLunm BbINONHEHNS MHOTMX MPOEKTHbLIX onepauuii;

¢ N0b0oe N3MeHeHe NnapameTpoB OAHON MOAENV NPUBOAUT K aBTOMATUYECKOMY NEPECTPOEHMIO BCEX
CBSA3aHHbIX C HEl 3aneMeHTOoB: COOPOYHbIX Y3roB, pabounx Yeptexen, Y ana crankos c UMY n T. 4.;

e NpPoCTOTa pa3paboTkun 1 MHTerpaunm B COCTaB KOMMIEKCca NPUKNagHbIX pacyeTHO-aHanUTUYeCcKmx
Moaenemn, 3Ha4uTenbHO pacLUNPSAIOLLNX ero PYHKLMOHAamNbHbIE BO3MOXHOCTU peLLeHns NpuKnagHbIxX 3agay;

e BbICOKasi CTeneHb 6e30WMBOYHOCTY NPUHMMAEMbIX MPOEKTHBLIX PELLEHNA.

3. OcobeHHOCTV NapaMeTpmnsaLmmn 3aknioyaloTCs B MPUHLMNE NOCTPOEHNS NapameTpruyeckux
mogenewn. KoHCTpykTop paboTaeT B TPaAnUMOHHOM CTUME, UCNOMb3yS NPUBbIYHBIE NMOHATUS, ANIEMEHTbI U
napameTpbl NpoekTuposaHns. OH pa3pabaTbiBaeT 3CKM3 B TOHKMX JIMHWSX U Ha3Ha4vaeT CBA3WN MexXay
anemMeHTamu 4Yepes reomeTpuyeckne 3aBMCMMOCTN NN 3HaYEHNsI MapaMeTpoB.

4. T-FLEX TexHornoruns — nosiHoyHKUMOHaneHasa nporpammMa Ans asTomaTtunsaumm
TEXHONOrMYeCcKon NOAroTOBKM NPOM3BOACTBA, 06ragaLLas ruékMMy CoOBpeMeHHbIMY cpeacTBaMu
pa3paboTku MapLUPyTHbIX, MapLUPYTHO-OMEPALMOHHBIX U ONepauMOHHbIX TexHonormn. MHdopmaumnoHHas
0asa cucrtembl T-FLEX TexHonorus cogepxuT 60MbLIoe KONMYECTBO CMPaBOYHMKOB MO COCTaBIEHUIO
TEXHONOrMYeckmx npoueccos. 3a c4eT NonHon uHterpaumm ¢ PDM-cuctemon T-FLEX DOCs
NpefoCTaBNATCA MOLLHbIE BO3MOXHOCTM paboTbl BCEX TEXHOMNOrMYECKUX NoApa3aeneHun B eGUHOM
WH(OPMaLIMOHHOM NPOCTPaHCTBeE.

5. T-FLEX YIY — mHorodyHKuuoHansHas, ruéko HacTpavBaemas nporpamMma npegHasHavyeHHas
ansa cosganus YT gna obopynoBanus ¢ YIMY. Cucrema T-FLEX YIY siBnsieTcst BCTpanBaeMbiM MOAYNEM
ana T-FLEX CAD 1 oyHKLMOHUPYET UCKIIOYUTESNTbHO COBMECTHO C HEW, YTO MO3BONSAET MOMy4nTh
nonHoueHHoe CAD/CAM-pelueHne. OTOT Nnoaxod obecneynBaeT Tpu BadkHbIX NPENMYLLECTBA:

e [OSTHYI0 acCoOLMAaTUBHOCTb KOHCTPYKTOPCKO-TEXHOMNOMMYECKUX AaHHbIX, NMPU KOTOPOWN OAHaX bl
co3faHHas TpaekTopusi 06paboTkM GyaeT aBTOMaTUYECKM NepecTpamBaTbCs NOCNe U3MEHEHUS TEOMETPUN
aetanu;

® €INHCTBO MHTEP(PENCOB KOHCTPYKTOPCKOIO 1 TEXHOMOMMYECKOro NPOEKTUPOBaHNS;

e ICMONb30BaHNe Bcen (PYHKUMOHANBHOCTN KOHCTPYKTOPCKON CUCTEMbI A5t 4OPabOoTKM TEXHOMNOroM
npuxogdailen nHopmMaunm nog CBOU HyXXAbl.

6. T-FLEX NC Tracer — rpaduyeckunin BU3yanmsaTtop, npeaHasHadeHHbIn Ana pegakTupoBaHus m
BM3yanuaaumm rotobix YT o6paboTkn getanen co cbeMoM mMatepuana, KoTopbli nogaepxmeaeT
pasnuyHble TUMbl cMCMTeM ynpaeneHus 2D, 2,5D u 5D.

7. WHdopmaumnoHHbIM sgpom komnnekca T-FLEX sBnsetca cuctema T-FLEX DOCs —
KoprnopaTuBHas CUCTEMA OpraHn3aLmMmn 3NeKTPOHHOIO JOKYMEHTOO060pOTa U yNpaBneHusl MHXeHEPHbIMU
OaHHbIMK 06 M3aenusx, oHa NOMHOCTbIO MHTerpupoBaHa ¢ cucteMamm T-FLEX CAD u T-FLEX TexHonorus.

OyHKkLMKM cuctema T-FLEX DOCs:

¢ pa3paboTka u BefeHne cocTaBa M3genus;

e aBTOMaTU4eCKOe ynpaBneHne coCTaBoOM U3Zenus B NpoLecce KOHCTPYUPOBaHUS;



e OpraHM3aunsi KOnnekTBHOW paboTbl Had NPOEKTOM;

e NoggepKka MeTOA0B KaHLENsapCKOro JOKYyMeHToobopoTa;

e reHepauus 0T4eTOB NPOU3BOIbHON (POPMbI;

e yIpaBrieHne apxuBoM NpPeanpuUATHUS;

¢ 0becneyeHne 6e30NacHOCTV XpaHEHUSA AaHHbIX;

e oAAepXKa ponen nonb3oBaTenen;

e CpaBHEHWe 1 aHann3 cocTaBsa nu3genus;

e HacTpoKka 0TOBpaXkeHMs U UCNONb3yEMbIX CTPYKTYP OaHHbIX;

e B3aUMOAENCTBUE C CUCTEMAMU ynpaBneHUs NPon3BoL4CTBOM.

8. [na odhopmrieHnsa KOHCTPYKTOPCKOW AOKYMEHTaLMM B CTPOrOM COOTBETCTBMM CO CTaHAapTamu
cuctema T-FLEX CAD cogepXuT nonHbln Habop HeEOBX0AUMbIX BO3MOXHOCTEN:

a) NOCTPOEHME INEMEHTOB BCEMU HEOOXOANMBIMW TUMAMU NNHWUIA: OCHOBHBIMU, TOHKUMU,
LUTPUXOBBIMU, LUTPUXMYHKTUPHBIMW, BOSTHUCTLIMU U T. ., B TOM YMCNe NONb30BaTeNbCKUMU;

b) npocTaHoBKy BCEX TUMOB NIMHEWNHbIX, YINOBbIX, pagvanbHbIX 1 AnameTparnbHbIX pa3smepos C
aBTOMaTUYECKUM pacyeToM npeaenbHbIX OTKIOHEHMI N0 HOMUHANy pasmepa v Nomnto Aonycka;

C) onepaTuUBHOE pedaKkTMpOBaHUE pasmMepoB C aBTOMATUYECKON KOPPEKTUPOBKON YepTexa U
nepecyeToM npeferibHbIX OTKITOHEHWUIA MO HOBOMY HOMUHary pasMepa 1 nosnto Jonycka;

d) nocTpoeHue 3aWTPUXOBaHHbIX 06IacTe C BO3MOXHOCTbIO aBTOMAaTUYECKOro hopMmpoBaHus
3aMKHYTOrO KOHTYpa 1 NpOn3BOSIbHOM KOMMMYECTBOM BHYTPEHHUX KOHTYPOB;

€) nonyaBTOMaTU4YecKoe MOCTPOEHME TaKUX ANIEMEHTOB, KaK JOMYCKU (POPMbl U PacnonoXeHUs
NoBepPXHOCTEN, 0003HAYEHMS LLEePOXoBaTOCTEN (C BbIODOPOM NapameTpoB M3 Tabnuy cTaH4apTHbIX
3Ha4YeHMIN), pa3pes3oB N CEYEHUN, pasnnYHble BIHOCKM U HAL4NMUCK, TEKCTOBbLIE CTPOKY;

f) popmupoBaHne ocHoBHOWM HagnMcK.

9. Bcucreme T-FLEX CAD 2D, KOHCTPYKTOP (DOPMUPYET KapKac YepTexa Ha KOTOPOM
BnocneacTsum 6ygeT NOCTPOEH CaM YEePTEX, POJSib TOHKUX JIMHUIM YepTexXa BbIMOSHAOT 3NIEMEHTbI
nocTpoeHus. Kpome Toro anemMeHTbl NOCTPOEHMS ABMASIOTCS OCHOBOW (DOPMMPOBaHMS NapameTpu4eckux
yepTexemn, NOCKONbKY UMEHHO C UX MOMOLLbIO YCTaHaBNMBAKOTCA B3aMMOCBA3M MeXAy anemMeHTamu
NOCTPOEHUS 1 onpedensaeTca NopsaaoK nepecyeTa Ux KoopanHaT Npy U3SMEHeHUN napaMmeTpoB vepTexa. K
3anemMeHTam NoCTPOEHUS OTHOCAT NMUHUM MOCTPOEHUA U y3nbl. JIUHUU MOCMpPoeHUss — 3TO 6a3oBble
3aneMeHTbl NnapameTpudeckon mogenu B cucteme T-FLEX CAD 2D, 3agatoLume reomeTpmyeckme
OTHOLLUEHMS MeXAy 3NieMeHTaMmn n3obpaxeHus 1 NO3BONSALNE N3MEHSATL NapaMeTpbl YepTexa. K Hum
OTHOCATCS NPSIMbIE JIMHUKN, OKPY>XHOCTW, 3MAUNChI, CMIanHbl, 3KBUMAMCTaHTbI, PYHKLMK, NYTU. Y3es — 3To
TOYKa, NONOXXEHNE KOTOPON onpeaensieTcsi Cnocobom ee co3fgaHns U B3anMoCBA3N C APYTUMM SfiEMEHTaMu
yepTexa. CylecTByeT HECKOSBKO TUMOB Y3I0B 1 CNocoboB MX co3aaHnsi, O4HMM U3 Hanbonee
pacnpocTpaHeHHbIX TUMOB Y3rI0B SABMNSATCH Y3nbl, CO34aHHbIE B TOUYKaxX NepeceyeHnst AByX NUHUIN
NMOCTPOEHUSI.

10. BOnemeHTbl n3obpaxeHus B T-FLEX CAD B oTnv4ne OT 3NeMEHTOB NOCTPOEHNST — 3TO peanbHble
00BbEKTbI, KOTOpblE POPMUPYIOT YEPTEXK U3OENUSA, 3TO TOSCTLIE NMMHUM YepPTEXa U SNEMEHTbI €ro
odopMneHus. K HUM oTHOCATCS NMUHUN M30OpakeHnsi, TEKCTOBbIE CTPOKM, LUTPUXOBKU obnacTten,
0603Ha4YeHUs LLepOXOBaTOCTEN, AONYCKOB (DOPM M PaCMONOXEHNsS MOBEPXHOCTEN, pa3nUyHble HaaMCK 1
T. O.

11. TekcToBOE MEHI0 KOMaH COAEPXUT TeKCToBoe MeHto komaHg T-FLEX CAD, pa3butoe Ha
rpynneoi.

1) [maBHaga MHCTpyMeHTanbHas naHenb cogepxut komanasl T-FLEX CAD B Buge nukrorpamm. B
OKHE CUCTEMbI, MOMUMO FTaBHOM NaHENN, MOXET COAEPXKATbCA HECKONbKO MHCTPYMEHTAarbHbIX NaHenen (B
TOM 4mMCre co3daHHbIX Norb3oBaTenem). MNaHenu MoryT ObiTb MABaKLWMMKN UK pacnonaratbCcs BAOb
OLHOW N3 rpaHuL, IMaBHOMO OKHA CUCTEMBI.

2) CwuctemHasi naHenb COAEPXUT NONs ANs UBMEHEHUS TEKYLLUX YCTAaHOBOK 3NIEMEHTOB: LBET, TUNM
NNHWW, YPOBEHB, CINON. Takke CooepXUT KHOMKN ANS BbINOSIHEHWUST KOMaHA, KOHUrypauum crnoés,
KOHGMrypaLmm ypoBHeW TeKyLLero JOKyMeHTa 1 KHOMKW ANs YCTaHOBKKU cernekTopa.

1) JlvHenka nokasbiBaeT koopaMHaThl N0 ocaM X MY TeKyLLlero okHa yepTexa.

2) OkHO TeKyLLero YepTexa OKHO Arsi BblBoAa M3obpaxkeHus vyeptexa. CosgaHne u
pefakTupoBaHWe YepTexen NPoOUCXoanT TOMbKO B 3TOM OKHE.

3) ABTOMEHIO - NUKTOrpanyeckoe MeHto, NokasbiBaeT JOCTYMHbIE OMNLMK TekyLlen komaHabl. Ecnv
He 3aaHa Tekyllasa koMaHaa, none ocTaéTcs NyCcTbIM.

4) CraTycHas CTpOoKa COAEPKMT UMS TEKYLLIE KOMaHAbl, MOACKAa3Ky Arsl NoNb30BaTerNs, 3HaYeHus!
TeKywwmx koopamHat X n 'Y, a Takke 3HayeHne JOMONTHUTENbHON KOOPAUHaThI (B 3aBUCMMOCTM OT TEKYLLEN
KOMaHapl).

5) 3aknagku cTpaHul criykaTt ans ObiCTporo nepemeLLeHms no CTpaH1LamM TeKyLero
MHOFOCTPaHNYHOro JOKyMeHTa. [Ins nepexofa Ha HYXXHYH0 CTpaHuLy HeoOXoaMMo BbiOpaTh €€ 3aknaaky.
Ecnu cTpaHuua gokymeHTa ckpbiTa, COOTBETCTBYIOLLASA el 3aknagka He oTobpaxaeTcs.



6) 3aknagkv QOKYMEHTOB crnyXaT Anst ObICTPOro nepemeLleHns no OTKPbITbIM JOKyMeHTam. [Ans
nepexoga B OKHO HY>KHOro JOKyMeHTa Heobxoaumo BbIbpaTh ero 3aknagaky.

12. TlepemeHHas — 3TO ANEMEHT, NpeAHa3HayYeHHbIM NS 3a4aHns Xxapakrtepa 3aB1UCcUMOCTEen MeXay
3HAYEHVAMMN Pas3nMYHbIX NapamMeTpoB 3NIEMEHTOB. Yallle BCero nepeMeHHble UCMONb3YTCH B Ka4ecTBe
napameTpoB NMHWIN NOCTPOEHUS. [epeMeHHbIE MOXHO yKa3biBaTb B KAYECTBE NapamMeTpoB NIMHUN
noctpoeHus. B aTom cnydae 3HadeHne napameTpa NMHUM NOCTPoeHUs ByaeT onpeaenaTbCs 3HaYeHneMm
nepemeHHon. Ecnu 3HayeHne nepeMeHHON MeHAETCs, TO aBTOMaTuyYeckn byaet MeHATLCS U 3HaYeHne
CBSAI3@HHOrO C HAM NapamMeTpa JIMHUKU NOCTPOEHMUS (Hanpumep, paguyc OKPY>KHOCTU UMK NOJOXEHUe
npsamon). C NOMOLLbI0 NepPEMEHHbIX MOXHO 3a[aBaTth LBET Y BUOMMOCTb 9IEMEHTOB YepTexa, napameTpbl
LUITPMXOBOK, COOEPKUMOE TEKCTOB, pasnuyHble napameTpbl U T.M. [lepemMeHHbIe MOXHO MCMONb30BaTh U Mpu
cosgaHum 3D mopenu.

13. BHewwHne nepemeHHble. JTlobon nepeMeHHON, 3Ha4YeHe KOTOpOW 3aaHO KOHCTAHTOM (YMCNOBON
U CUMBOJTBHON), MOXXHO MPUCBOMTL aTpUOyT “BHELLHAS". BHELLHNE NepeMeHHbIe CryXaT AN opraHM3auum
napameTpuyeCcKoN CBA3N Mexay COOpOYHbIM JOKYMEHTOM U oparMeHTaMu. 3Ha4yeHNsi BHELLHWX
nepemMeHHbIX, onpeaenéHHbIX BO hparMeHTe, MOXHO MEHSATb U3 COOPOYHOrO JOKYMEHTA.

[MepemeHHble, MOMEYEHHbIE KaK BHELUHME, MOXXHO TakKe 3KCMOPTUPOBaTb BO BHELLHUIA TEKCTOBbLIN
darin ¢ BO3MOXXHOCTbIO NMOCNeAyoLLEro CHMTbIBaHMA 13 darina. To No3BoMsieT NCMOSb30BaTh BHELLHNE
nepemeHHble ans opraHnsaumm cesasmn T-FLEX CAD ¢ gpyrumm cuctemamm 1 npuknagHsiMy nporpammMamMu.

CkpbITble nepemeHHble. [ing ynopagodnBaHus paboTbl ¢ 60MbLWNMM KONMMYECTBOM NEPEMEHHBLIX MOXHO
TakkKe UCNoNb30BaTb MEXAHU3M CKPbITbIX NEPEMEHHbIX.

JTiobyto nepemeHHyto, cosgaHHyto B AokyMmeHTe T-FLEX CAD, MOXXHO nOMeTUTb Kak CKpbITyto. 1o
YMONYaHM1IO Takne nepemMeHHble He 0TobpaXatoTCa B OKHE peakTopa NEePEMEHHbIX U B OKHaX APYruxX
ananoroB T-FLEX CAD, paboTatowmx ¢ nepemMeHHbIMU. TakuM 06pa3oM MOXHO CKpbiBaTb pasfnyHble
BCMOMOraTerbHble MePEMEHHbIE.

Bce ctaHgapTHble npoToTunbl gokymeHToB T-FLEX CAD yxe cogep»xaT Habop CKpbITbIX
nepemMeHHbIX, obecrneyvrBaLLX aBTOMaTUYECKYIO CBSA3b MEXAY COAEPXMMbIM nonen opmMaTki u JaHHbIMK
ansi cneundukaumun. T.e. COAEPXKUMOE 3TUX NEPEMEHHbIX OTOBpakaeTca B COOTBETCTBYHOLLMX rpadax
dopMaTKn 1 B COOTBETCTBYIOLLMX NONSIX AaHHbIX ANs cneundukauum.

14. Twnbl 6yneBow onepauun. CyulecTByeT Tpu Tuna 6ynesor onepaunm:

- CnoxeHwne. Pe3ynbTaToM BbINOMHEHUSA OonepaLumm SBnsaeTcs Teno, obbeauHsiowee B cebe Bce
YyacTu Ten, y4acTBYHOLLMX B onepaumm.

- BolumTaHue. Pe3ynbTaTtom BbINOMHEHMS onepaLmm SBNAeTCa Teno, Nosy4YeHHOE BblYMTaHNE OOHOro
Tena u3 gpyroro.

- MNepeceyeHune. Pe3ynbTaToM BbINOMHEHMS onepaumm ABNAETCH Teno, NoslydYeHHoe nepeceyeHmem
Ten, y4acTBYHOLUX B onepaumm 1 cocTosLlee n3 obLmx yacten aTux Ten.

15. BelecTBeHHble NepeMeHHble MOTyT MPUHUMAaTL TOMbKO YMCHOBbIe 3HadYeHus (12; 125; -234;
781.234; 3.834e+6), TekcTOBble — TONBLKO cMMBOrbHbIE (“TekcT”; “CTpoka”; “Ums”).

16.

1) MaTtemaTudeckme yHKLUN

2) CneuuanbHble dyHKunn T-FLEX CAD

3) OyHkuum oTOOpa 3HaYEHUI U3 BHYTPEHHUX 6a3 gaHHbIX

4)  ®yHkuum oTHOopa 3HaYEeHUIN U3 BHELIHMX Ba3 gaHHbIX

17. bBa3sa gaHHbIXx — Tabnuua, cogepxallas HeobxoamMmyto s YepTexa uHpopmaumio B
yrnopsigodeHHoM Buge. Mpy NoCTpoeHUn napaMeTpruyeCKNX YepTEXEN MOXHO B Ka4ecTBe NapaMeTpoB
31EMEHTOB NOCTPOEHNS 3afaBaTb COOTBETCTBYOLLME 3HAYEHMS U3 Tabnuupl, dopmMupys, Takum obpasom,
Tpebyembii BUA n3genus. basbl JaHHbIX, XPaHALLMECS BMECTE C YEPTEXKOM, Ha3bIBAOTCA BHYTPEHHUMMU
0asamu gaHHbIX, a XpaHSALWMECS BO BHELLHMX darinax — BHELWHUMU 6azamMu gaHHbIX unm 6asammn gaHHbIX
Mo CCbifKe.

18. KomaHaa npegHasHayeHa Anis co3gaHus WTPUXOBOK. LLITpnxoBKku, NnoMMMO CBOEro NpsiMoro
Ha3HaYeHus1, UCMOSb3YIOTCHA M B HEKOTOPbIX APYrMX LEensax: B KA4eCTBe KOHTYPOB yaaneHus HEBUOUMbIX
NVHWIA, B KadecTBe KOHTYpoB Ans 3D npodunen. O6nacTb WTPUXOBKN UK 3anmBKU MOXET COCTOSATb U3
O[HOTO UIIN HECKOJIBKNX KOHTYPOB. YCTaHaBMMBas COOTBETCTBYHOLLME NapamMeTpbl LTPUXOBKN, MOXHO
[obunTbCst HeOOX0aAMMOro cnocoba 3anonHeHMs KOHTYpa, OT CTaHAAPTHLIX U CneumanbHbIX TEXHUYECKUX 0
pPasnNUYHbIX Xy4OXKECTBEHHBIX TUMNOB. 3anunBka 3anosfHseT ob6racTb Npoduns YCTaHOBEHHbIM LIBETOM.

19. Cuctema T-FLEX CAD 3D obrnagaet Ww1pokum Habopom cpefcTB TBEPAOTENBHOMO U
NMOBEPXHOCTHOIO MOAENMPOBAaHWS, YTO MO3BOJISET MOSb30BATENIO CO34aBaTh NapameTpudeckme 3D mogenu
nobon cnoxHocTu. MNMpu pabote ¢ 3D anemeHTamn Ucnonb3yeTcs BeCb HAbop CpeacTB napameTpmsauun Kak
W Npu co3daHnm ABYMEPHOro YepTexa (3agaHne reoMeTpruyecknx pa3smepoB 1 napameTpoB SIEMEHTOB C
NMOMOLLbIO NEPEMEHHBIX U T.4.).

1. Tséppoe Teno. Habop reomeTpnyeckux 0OGbLEKTOB — BEPLLVH, rpaHen 1 pébep, 3amblkatoLLn
HenpepbiBHbIN 06bEM. CaMoe npocToe TBEpAoe Teno obpasyeTcs Npu ABMXKEHUU Kakon-NnnMbo orpaHUyeHHOn
NnoBepXHOCTM (KOHTYpa) n obrnagaet Takumm atpubytamm kak macca, 06bEMm, nnoLuaib NOBEPXHOCTU U T. A.
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2. JlnctoBoe Teno (noBepxHocTb). Habop reomeTpmnyecknx 0GbEKTOB — BEPLUVH, rPaHen 1 pédep,
3aMblKaloLLMX HEMPEPbIBHYIO MOLWaab U He 3ambikaloLwwmx obbéma.

3. BepuwwuHa. lNpeactaenset cobon ToUKy B MPOCTpaHCTBe. BeplunHa cnyxvt 4na orpaHnyeHns
pébep. OgHa BepLuMHa MOXET NpUHaanexartb HECKONbKUM pebpam 0gHOBPEMEHHO.

4. Pebpo. Y4acToKk KpMBOK, OFpaHNYEHHbIV ABYMS BepLMHamu. Ecnu pebpo 3amMkHyTOE, OHO MOXET
cofepaTb TONMbKO OAHY BEPLLUHY.

5. Uwukn. Habop pébep, obpasytomm oauH 3aMKHYThIN KOHTYpP. LIMKn aBnsieTca aneMeHTom,
OorpaHnyMBaloLLMM MOBEPXHOCTb rpaHn. B kaxaon BeplumHe Lukna cxogurca He 6onee aByx pébep.

6. [paHb. OrpaHNYeHHbIN y4acTOK NOBEPXHOCTU. B KauecTBe rpaHuL, rpaHn BbICTYNaOT LUKIbI.
OpHa rpaHb MOXET coepXaTb HeOrpaHM4YeHHOEe KONMMYecTBO LMKMOB. [paHb, He coaepxallas LMKIOoB,
dopMUpyeT 3aMKHYTbIN OO6BEKT, HAaNpUMmep, NOMHyo cdepy.

20. [Ons BeinonHeHuns 6a30BbIx onepawmn HeobxoamMMo Hanmyue BcnoMmoratenbHbix 3D anemeHToB,
Ha OCHOBE KOTOpbIX CO3AaéTca TBépaoe Teno.

e Onepauus BbiTanknuBaHns pesynsTaToM BbIMOMHEHUSA AaHHOW onepauun SBrsieTcs Terno,
obpasytoLeecs Npy NocTynaTenbHOM NePEMELLEHUN KOHTYpPa BAOMb YKa3aHHOIo HanpasneHus. [Npu
NMOMOLLIM AaHHOM onepaLmn MOXHO NnonyyaTh Kak TBEpAble, Tak U NUCTOBbIE Tena. BoiTankvBaHne MoXHO
NPOn3BOAUTb HE TOMBKO MO BEKTOPY BbITANKUBAHMWS, HO M MO HOPMAru K MOBEPXHOCTU KOHTYpa B OOHY UIu B
obe cTopoHbl. Taknm ob6pazom MOXHO NpMAaTh TOMLMUHY OGO rpaHn, B TOM YMCIE U HEMMOCKON.
BbiTankuBaHme KOHTypa Takke MOXET MPOM3BOAUTLCS OT rPaHn 0 rpaHu, OT MOBEPXHOCTU 0 NMOBEPXHOCTH,
Yyepes BeCb 06bLEM BbIBpaHHOrO Tena.

e Onepauusa BpaLLeHUs NO3BOMNSET MNOMYyYNTb TPEXMEPHOE TEMO BPALLEHMEM KOHTYpPa BOKPYT
3ajaHHOW OCK Ha 3adaHHbIN yror. MnockocTb NPoduIa MOXET pacnonaraTbCs MPou3BosibHbIM 06pa3om
OTHOCMUTENbLHO OCcU. VIcXOaHbIM KOHTYP MOXET pacnonaratbCs Mpon3BosibHbIM 06pa3oM OTHOCUTENBHO OCH,
HO OH He [IOIMKEH nepecekaTb 0Cb BpalleHus. [Npn noMoLLm JaHHOW onepal M MOXHO Nony4aTb Kak
TBEpAble, Tak 1 NNCTOBLIE Terna.

¢ Onepauus "lNMo ceyeHnsM" npegHasHa4YeHHasa a8 CO30aHNSA HOBbIX TEM CO CITIOXHOW reoOMeTpUeEn.
CnnanHoBble pe3ynbTUpYIOLLIME NOBEPXHOCTM (DOPMUPYHOTCH Ha OCHOBE 3a4aHHbIX B OOHOM UNWU ABYX
HanpaBneHnsIX ANEeMEHTOB KapKaca, C Y4ETOM BblOpaHHbIX rPaHMYHbIX YCrOBUN. B kayecTBe OCHOBbI MOTYT
CNYXWUTb MpaKTUYeckn Niobble anemeHTbl MoAenu, Hecyluue B cebe reoMeTpuio 0OHOMo 13 TPEX TUMOB:
"Touka", "npoBonoka", "nuct". B 3aBUCMMOCTUN OT TUNA reOMETPUN UCXOOHbIX INEMEHTOB pe3yrkTaT MOXET
ObITb MONy4YeH Kak B Buae TBEPAOro Tena, Tak u B Buae Habopa NoBEpPXHOCTEN.

¢ Onepauus "MNo TpaekTopun" NO3BONSAET CO3AaBaTh TeNa, NOBEPXHOCTb KOTOPbIX 0Opa3yeTcs B
pesyneraTe nepemeLleHst Npodunsa Npon3BoribHON OPMbI BAOMb NPOCTPAHCTBEHHOW KprBOW. MNpu
aBwwxkeHnmn 3D npodunsa no TpaekTopmum MOXHO YNpaBnsaTb €ro Kpy4eHMEM OTHOCUTENBHO OCU TPAEKTOPUN U
mMacLiTabupoBaHmem.

e Onepauusa "lNMo napamerpam” CNYXWUT ANl pacluMpeHnss BO3MOXHOCTen onepauun "o Tpaektopun'.
McxogHbii npodunb 3agaéTcsa Takum o6pa3om, YTo Npyv USMEHEHUM OOHOW NePeMEHHON MOXET MEHSITLCS
€ro NornoXxeHue u reoMeTpus. YkasolBaeTca uanasoH U3MeHeHst 3Ha4eHun ynpasnstoLwen nepeMeHHOoN.
Teno nony4vaerca nocne N3MeHeHUs reoMeTpudeckor opMbl 1 NONOXEHUA Npodunsa B pesynsrare
nepecyéra no BceMy AnanasoHy 3Ha4eHUN NepeMeHHOMN.

21. T-FLEX TexHonorna — 370 NonHOYHKUMOHaNbHasa cuctema, npegHasHayeHHas ans
aBTOMaTM3aLMM TEXHONOrMYECKOM NOArOTOBKM NPOU3BOACTBA, KOTopas obnagaeT rubkMMyn COBpPEMEHHbIMU
cpeacTBaMun paspaboTKy TEXHOMOrMYECKNX NPOEKTOB NMobom crnoxxHocTn. OHa umeeT 6onbLLoe KONMMYeCcTBO
CMPaBOYHMKOB MO COCTaBIIAIOLLMM TEXHOMOMMYECKNX NPOLLECCOB U MO3BONSAET B aBTOMATU3MPOBAHHOM
pexXume NpoeKTUPOBaTb MapPLLPYTHbIE, MAPLLPYTHO-ONEPaLMOHHbIE N ONMEPaLMOHHbIE TEXHONOIUH,
BKIMOYaLwme B cebsi Bce HeobxoaMMble TEXHOOMMYECKME OOKYMEHTDI.

22. MeTtoabl npoektupoBaHusa B T-FLEX TexHonorus

1) [gwanoroBoe NPOEKTUPOBaAHUE C UCMONb30BaHMEM 6a3 TEXHONOrMYECKUX OAHHbBIX;

2) npoekTnpoBaHue Ha ocHoBe Tll-aHanora;

3) 3aumCTBOBaHME TEXHONOMMYECKUX PELLUEHU U3 paHee pa3paboTaHHbIX TEXHOMOINA;

4) NpoekTUpOBaHME C UCMONb30BaHUEM BUBNNOTEKN TEXHOMOMMYECKUX PELLEHWIA;

5) npoekTupoBaHue rpynnoBbIX U TUMOBbIX TEXHONOMMYECKMUX MPOLLECCOB;

6) aBTOMaTM4eCKOEe NPOEKTMPOBAHME C UCMOSBE30BAHMEM BUBNNOTEKN TEXHONOMMYECKMX PELUEHUI

23. 3aBeplialoWwum 3TanoM TEXHOMNOrMYECKOro NpoekTpoBaHus B T-FLEX TexHonorus siBnaetcs
dopMMpOBaHME KOMMNIEKTA TEXHONMOrM4eckon gokymeHtaumm. Cuctema T-FLEX TexHonorus
aBToMaTnyeckn hoOpMUpPyeT NOSHBIA KOMMIEKT AJOKYMEHTOB B COOTBETCTBUM C TpeboBaHuamu ECT[:
TUTYNbHbIE NINCTbI, MAPLUPYTHbIE, MaPLLPYTHO-ONEPaLMOHHbIE 1 ONepPaLNOHHbIE KapTbl, KAPTbl FPYMNMNOBbIX
TI1, B6OOMOCTM OCHaCTKM U 060pya0BaHNS, KOMMIEKTOBOYHbIE KapTbl M BE4OMOCTM BCMOMOraTeNbHbIX
MaTepuanos. B Helt npegycmoTpeHo BonbLuoe KonmyecTBo LWabnoHOB JOKYMEHTOB Y BO3MOXHOCTb
CO3[1aHu1S HOBbIX UMW pPeAakTUPOBaHUA CyLLECTBYIOLLMX LWABNOHOB JOKYMEHTOB NOA CTaHAapThl
npeanpusTua. MNpu cozgaHum TEXHONOMMYECKMX kKapT obecneunBaeTcsa aBToMmaTU4eCckas BCTaBka
onepaumoHHbIX 3CKM30B U CKBO3HAas HyMepaLms KapT B cocTaBe koMmnnekTa. T-FLEX TexHonorus nossonseT



aBTOMaTU4ECKN CHOPMUPOBATL TEXHOOMMYECKME OTYETBI MO U3OENMNI0: PacLLEXOBOYHYI0 BEAOMOCTb,
BeJOMOCTb MaTepunanos, BeOMOCTb TEXHOJIOTMYECKUX OOKYMEHTOB U Ap.

Mpoueaypa npoBeaeHus 3ayeTa

HopmatuBHas 6a3a npoBeneHus

npOMe)KYTO"IHOﬁ aTrectTauumum OGy‘-IaI-OI.IJMXCiI no pe3ynbTaTam n3dyvyeHnda aAUCUUNIIUHDbI:

1) penctBylowee «lMonoxeHne o TEKYLWIEM KOHTPONEe YCrneBaeMoCTW, MNPOMEXYTOYHON aTTecTauuu
obyyalolmxcs No nporpammam Bbicllero obpasoBaHusi (bGakanaBpuaTt, crneuwanuteT, maructpatypa) u
cpegHero npodeccuoHansHoro obpasosaHus B PE0Y BO Omckuin FTAY»

OCHOBHbIE XapaKTepnCTunkn I'IpOMG)KyTO‘-IHOVI arrecraynm 06yqa+ou.w|xc;| Nno UuToram n3yveHunda gucunnimnHbl

Llens npoMexxyTo4HoOM aTTecTaumum

YCTaHOBMEHNE YPOBHSI AOCTUXEHUS KaXabIM 0byyatoLmMmes Lenenm un
3agady oby4eHusa No AaHHOW ANCUUNINHE, U3MOXEHHbIM B N.2.2
HacTosLLEen NporpaMmmsbl

dopmMa NpoMexXyTOYHOM
aTTecTaumm -

3a4éT

MecTo npoueaypbl nony4vyeHUs
3a4éTta B rpacumke yueb6HOro
npouecca

1) yyacTtue obyyatoLerocs B npouenype nonyyeHns 3ayérta
OCYLLIECTBNSAETCA 3a CHET y4eBOHOro BpeMeHu (TpyaoEMKOCTH),
OTBEAEHHOIO Ha U3y4yeHne UCLMMIVYHDI

2) npoueaypa nposogntcs B pamkax BAPO, Ha nocrnegHen Hegene
cemecTpa

OCHOBHbIE YCNOBUsI NOJy4eHUsA
obyyarwwmmcs 3ayéTa:

1) obyyatowmncsa BbINONHWUN BCe BUAbI y4eOHOM paboThl (BKMoYas
CaMOCTOSITENbHYI0) U oTYMTancs 06 1x BbINOMHEHWUWN B CPOKMU,
YCTaHOBIEHHbIE rPadMkoM y4eGHOro npowecca no AUCUUNIVHE;
2) NpoLén 3aKn4YnTENbHOE TECTUPOBAHUE;

3) nogroToBuN NONHOKOMMNMEKTHOE y4ebHoe nopTdonuo.

Mpouegypa nony4eHus 3ayvéra -

MeToagunyeckue maTtepumansl,
onpegensiowme npouenypbl
OLeHUBAHUA 3HAHUN, YMEHUN,
HaBbIKOB:

MpencTtaBneHbl B POHAE OLEHOYHbIX CPEACTB Mo AaHHOW y4ebHon
ancuunnuHe (cm. — MNMpunoxeHne 9)

Mo utoram n3ydyeHunda pasgenos ancumniivHbl, o6yqa+ou.|,mec;| npoxogAaT UToroeoe TeCctupoBaHue.




4. OUEHOYHbIE CPEACTBA
chopMUPOBAHHOCTU KOMMNETEeHLUU

4.1 OINK - 3 CnocobeH ncnonb3oBaTb N3MEPUTENBHYIO Y BbIMUCTIMTENBHYIO TEXHUKY, MH(POPMaLVOHHO-
KOMMYHMKaLNOHHbIE TEXHONOrMN B ccpepe cBoen npodeccnoHanbHoOn AedaTensHOCTU B 0bnactu
npupoaoodbyCcTponcTBa 1 BOAOMNONb30BAHMS.

MAO-1 - npumeHsieT MHGOPMALMOHHbIE TEXHOMOrMWU, METOAAMN N3MEPUTENBHON U BbIYUCIIUTENBHOMN
TEXHUKM

Tun 3apaHui: BbIOOP OQHOro BapuaHTa NpaBUiIbHOIO OTBETa U3 HECKOJIbKMX NpensoXeHHbIX /
BbIOOP HECKONMbKUX NPpaBUSiIbHbIX BapUaHTOB U3 NpeAsfioXXeHHbIX BapuaHTOB OTBETOB

lMepeyeHb 3agaHui ¢ NpaBUITbHBIMU OTBETAMM
YKaxute TUNn4YHble PyHKLUM CUCTEM aBTOMaTU3UPOBAHHOM pa3paboTKu YepTexen
BbIBEPUTE HE MEHEE YETbIPEX BAPUAHTOB OTBETOB:
+HacTpoika napameTpoB YepTexa (eguHUL, U3MepeHns, pasMepoB YepTexa, CeTKN U NPUBS3KN)
+ba3oBble QYHKLNN YepyeHUs (MOCTPOEHUE NPAMbIX MMHUIA, OKPY>KHOCTEN 1 Ayr, CNIanHOB, CKPYrNeHUn 1
dacok, pasnunyHble BUAbI LLUTPUXOBOK)
+@YHKLMM aHHOTMPOBaHWS (NPOCTaHOBKA pa3MepoB, MpUMeYaHus)
+BcnomoraTenbHble hyHKLMKU (KOMMPOBaHWE, UCTMONb30BaHNE CMMBOJSIOB, MPOrpaMMmnpoBaHmMe MakpocoB,
PYHKLMN N3MEPEHNSA U T. A4.)
YKkaxute MeToAbl TPEXMEPHOro reoMeTpu4ecKoro moaenmpoBaHus
BbIBEPUTE HE MEHEE TPEX BAPMAHTOB OTBETOB:
+KapkacHoe (NpoBOMoOYHOE) MOAENMpPOBaHUe
+[ToBepXHOCTHOE (NOMUroHanbHOE) MOAENMPOBaHNe
+TBepgoTenbHoe (CnnoLwHoe, 06bEMHOE) MOAENUPOBaHMe
YKaxute He[oOCTaTKN KapKaCHOro MoAaenMpoBaHust
BbIBEPUTE HE MEHEE MATV BAPUAHTOB OTBETOB:
+HeogHo3HayHas nHTepnpeTaums opueHTaumm 1 BUGUMOCTM rPaHen KapkacHOro n3obpaxeHus
KapkacHas mogenb TpebyeT ropazgo MeHbLLEe KOMMbIOTEPHOW NaMATH, YeM Apyrne Moaenm
+HeBO3MOXHOCTb pacno3HaBaHUSA KPUBOSMHENHBLIX MOBEPXHOCTEN
+KapkacHas Mmogernb He HeceT MHpopMaLuumM 0 NOBEPXHOCTAX, OrpaHNYnBatoLLnX opmy
+TpyAHOCTU MpU BbIYMCIIEHUN BECOBbIX XapakTEPUCTUK OOBEKTOB
+B KapkacHOM MOAEeNnMpOBaHMM OTCYTCTBYIOT CPeACTBa BbINOMHEHNSI TOHOBbLIX M300paxxeHni
Pe3ynbTaTom BbLINOJSIHEHMA JaHHOW onepauum reoMeTpM4yeckoro MogenupoBaHus ABNSETCA Teno,
obpa3syloweecs Npu NocTynaTteNbHOM NepeMeLLeHUN KOHTypa BAOJIb YKa3aHHOro HanpaBneHus
+0Onepauus BblTanknBaHus
Onepauusa ob6begmHeHus
Onepauusi reoMeTpuyYeckoro MmoaeniMpoBaHusl, NnpegHasHa4YeHHas AnA co3gaHus HOBOro Tena Ha
OCHOBe KOMOMHUPOBaHMWA ABYX YXe CyLeCTBYIOLWMNX Ter
+bynesa onepauus
Mo TpaekTopun
Onepauus no3BonsOLWan co3aaBaTb Tena, MOBEPXHOCTb KOTOPbIX Obpa3yeTcA B pe3ynbTaTe
nepemMeLLeHus npocunsa NnpomsBosibHON POPMbI BAOSb NPOCTPAHCTBEHHOMN KPUBOM
+o TpaekTopum
Bynea onepauus
Kak Ha3sbIBaloTCA Tena, opmupylolimecst B pe3ysibtaTe TONONOrMyecknx onepauum Hag 6asoBbiMu
Tenamm?
+CocTtaBHble
Mo TpaekTopun
Bynessbl

Tun 3agaHuMit: ycTaHOBIEeHWe NPaBUNbHOW NocnefoBaTeNbLHOCTU B NpeAnoXeHHbIX BapuaHTax
OTBETOB / yCTaHOBJIeHNe COOTBETCTBUSA MeXAy 3fieMeHTaMM B NpeAanoXeHHbIX BapMaHTax OTBETOB
MepeyeHb 3aaHnit ¢ NPaBUMbHBIMI OTBETaMMU
YcTaHOBUTE COOTBETCTBME NporpaMmmMHoOro moaynsi T-Flex n ero HasHauYeHus:

T-Flex CAD LT ABTOMaTM3aUNA YepyeHUs

T-Flex CAD 2D ABTOMAaTM3aLNSA NPOEKTMPOBAHUS

T-Flex CAD 3D SE MoaroTtoBka yepTexen no 3D
Moaensam

T-Flex CAD 3D TpexmepHoe MogennpoBaHme

T-Flex CAD Viewer Mporpamma ans npocmoTpa 1 neyaTu
2D uvepTexen T-Flex

YcTtaHOBUTE COOTBETCTBME MEXAY MeTOAOM MoAeNIMPOBaHMA U ero onMcaHuem



KapkacHoe (npoBonoyHoe) MogenvpoBaHune

Mopgenb NoNHOCTLI0 ONUCLIBAETCA B TEPMUHAX
TOYEK U JINHUI

MoBepXxHOCTHOE (NONMroHanbHoe) MoAeNpoBaHme

Mogernb onpegensieTcsa ¢ MOMOLLbIO TOYEK, NIMHUIA U
NOBEPXHOCTEMN

TBepaoTenbHoe (CrnnowHoe, 06 bEMHOE)
MoZenupoBaHue

Mogaenb onucbiBaeTcsl B TEpPMUHaX TOr0
TpexmepHoro obbema, KoTopblii 3aHMaeT
onpegensieMoe et Teno

YKNOH rpaHen

YcTaHOBUTE COOTBETCTBUE MEXAY TUNMOM onepauuu Hag TBepAabiM TeNIOM U eé nsoopaxeHuem

YKIOH Tena

CrnaxuBaHue pé€bep, crnaxvBaHue rpaHen,
CrnakmBaHume TPEX rpaHen

YctaHoBUTE COOTBETCTBUE Mexay pexxmMmom napametpusauum n ero onpegerneHmem

Pexvm cBobogHon napameTpmsauum

KoHCTpyKTOp co3paeT mopens nsgenvs 6es
nepBoHaYanbHbIX MO3ULMOHHbIX OrpaHUYeHUn Ha
€€ KOHCTPYKTVBHbBIE 3N1EMEHTbI

Pexxum npuHyguTensHor napameTpusaumm

KoHCTpyKTOp co3gaeTt mofenb u3fenus ¢
MOMOLLIbIO ONMcaHns apnmMeTUHeCKUMM
BbIP@XEHNAMMW U OTHOLLEHNAMU COBOKYNMHOCTU
CBA3aHHbIX APYr C APYrOM reoMeTpuYecKnx
3M1EMEHTOB KOHCTPYKLUM

Twvn 3agaHMi: OTKPbLITOro TUNa (CaMocTosTENbHbIN BBOA, 00y4YaloWmMmMcsa npaBuibHOro oTeBeTa
B Buae TepMWMHA, KpaTKoro onpepeneHusi, uncgposoro 3HaveHusi) / [NpakTMKO-OpUEeHTMpPOBaHHbIE
3apaHunA (Kenchbl)

[MepeyeHb 3agaHuin ¢ NpaBUIbHbBIMU OTBETaMM
MaTtemaTuyeckoe npeacrtaBneHne reomeTpmyeckon popmbl, XxpaHMMoe B NaMsTU KOMMNbIOTepa
+Mopgenb

MO-2 - ucnonb3yeT B NpodeccuoHanbHOM AeATenbHOCTM B obnactu npupogoobycTpoictBa U
BOZOMNOSb30BaHNSt MHPOPMALMOHHbBIE TEXHONOMUN, METOALI M3MEPUTENBHON Y BBIYUCTIUTENBHON TEXHUKN.
Twn 3agaHui: BbIOOp OAHOro BapuaHTa NpPaBUIIbHOIO OTBETa U3 HECKOJIbKMX NpeasioXeHHbIX /
BbIOOP HECKOJNbKUX NPaBUJIbHbIX BapUaHTOB U3 NPeAIoXXeHHbIX BapMaHTOB OTBETOB
MepeyeHb 3agaHuin ¢ NpaBUITbHLIMU OTBETAMM
YKaxunte npenmMmyLlecTBa KapKkacHOro MoaenupoBaHuA
HeopHo3HayHas MHTepnpeTauus opueHTauum 1 BUAMMOCTU rpaHen KapkacHOro n3obpaxeHus
+KapkacHasa mogernb TpebyeT ropa3fgo MeHbLUE KOMMBbOTEPHOW NaMsITK, YeM Apyrue Mogenu
HeBO3MOXHOCTb pacno3HaBaHWUst KPUBOTMHENHbBIX NMOBEPXHOCTEN
KapkacHast Mogenb He HeceT MHopMaLmm 0 NOBEPXHOCTAX, OrpaHMYmMBatoLLnX hopmy
TpyoHOCTM NPU BIYUCIIEHNN BECOBbLIX XapaKTepPUCTUK OOBbEKTOB
B kapkacHOM MOAenMpoBaHUKN OTCYTCTBYHOT CPEeACTBA BbINOSIHEHNS TOHOBbLIX N300paXXeHUN
YKkaxute npemmyllecTBa NOBEPXHOCTHOrO MoAenMpoBaHus
BbIBEPUTE HE MEHEE TPEX BAPMAHTOB OTBETOB:
+CnocobHOCTL pacno3HaBaTth U M300paxaTb COXHbIE KPUBOJTMHENHbBIE MOBEPXHOCTM
+CnocobHOCTb pacno3HaBaThb rpaHu
+ CnocobHoCTb pacno3HaBaTb 0cobble MOCTPOEHUS Ha MOBEPXHOCTAX
YKkaxxute He[oOCTaTKM NOBEPXHOCTHOro MOAENMpoBaHUsA
BbIBEPUTE HE MEHEE NATU BAPUAHTOB OTBETOB:



+B0O3HMKHOBEHME HEOQHO3HAYHOCTUN NPKM NOMNbITKE MOAENMPOBAaHNS pearibHOro TBEpAoro Tena

+ HegocTtaToyHas TOYHOCTb NpeacTaBneHnss HEKOTOPbIX MOBEPXHOCTHBIX MoAenen ansg obecnevyeHuns
HaAEXHbIX AaHHbIX O TPEXMEPHbLIX 06 bEMHbIX Terax

+CnoXHOCTb Npoueayp yaaneHusi CKpbITbIX MIMHUIA 1 0TOBpaXkeHUst BHYTPEHHUX obnacTen

+ HeBO3MOXHOCTb pacno3HaBaHNs KPMBOMMHENHbLIX MOBEPXHOCTEN

+ OTCyTCTBME CpPeACTB BbINOMTHEHUSA TOHOBbIX N300paXeHui

YKaxute npeumylliecTBa TBEpAOTENIbHOro MoAaenMpoBaHust

lMonHoe onpeneneHne 06 beMHOM hOPMbI C BO3MOXHOCTBIO pa3rpaHUYeHNst BHELLIHEN U BHYTPEHHEN
obnacTen obbekTa

ObecneyeHne aBTOMaTUYECKOrO yaaneHns CKpbITbIX IMHWUIA

ABTOMaTM4eCckoe NOCTPOEHUE TPEXMEPHBIX Pa3pe3oB KOMMOHEHTOB

lMpuMmeHeHne nepcnekTUBHLIX METOA0B aHanu3a ¢ aBTOMaTUYECKMM NONYYEHNEM TOYHbIX BECOBbIX
XapaKTePUCTUK U 3PPEKTMBHBIX KOHCTPYKLMIA METOAOM KOHEYHbIX 91EMEHTOB

Hanuuve pasHoobpasHoi nanuTpbl LLBETOB, BO3MOXHOCTb YMpaBreHus LLBETOBOV raMMOWN, Nosy4YeHmne
TOHOBbIX 3P(PEKTOB MaHMNYNALMEN NCTOYHMKOM CBETA

+Bce oTBeThbl BepHbIe

Kakne metoabl co3paHusa c60poyHbIX YepTexen ucnonb3yrrtes B T-FLEX CAD?

BbIBEPUTE HE MEHEE OBYX BAPUAHTOB OTBETOB:

+ MeTopg cOopkmn «CBEPXY — BHU3»

+MeTop cOOpKM «CHU3Y — BBEPX»

MeTog cbopku «cnesa — HanpaBo»

Kakon n3s metogoB c6opku B T-FLEX CAD no3BonsieT UCKINHOUYNTb PaboTy C BHELUHUMMU
nepeMeHHbIMn?

+MeTop cOOpKM «CBEPXY — BHU3Y»

MeTopg cOopku «CHU3Y — BBEPX»

YKaxute npenmyLlecTBa MeToaa NPOeKTUMPOBaHUSA COOPOK «CBEPXY — BHU3»

BbIBEPUTE HE MEHEE NATU BAPUAHTOB OTBETOB:

+[Mo3BoNsiET NCKMIOYUTL PAabOTy C BHELLUHUMW NEPEMEHHBIMU

+MapameTpbl AeTanen onpeaensitoTcsa ConpshKeHnem

+/13MeHeHNs BHM3Y nepapxumn CBA3aHHbIX geTanen NpuBoAAT K aBTOMaTUYECKOMY U3MEHEHMIO BCEX
AeTanen-noToMKoB B cbopke

+3HayvyeHns1 ICXOAHbIX MapameTpPOB U3LENUA MOXHO MONyYaTb HENOCPEACTBEHHO U3 KOHTEKCTa cbopku,
OonMpasiCb Ha COMpsXKEHHbIE dNEMEHThI

+/Tto6om hparmeHT cOOpKM MOXHO pefakTupoBaTb HENOCPEOCTBEHHO B cOOpKe

YnpaeneHus UHXeHepHbIMU AaHHbIMU

Ykaxute npeumyuiectea cuctemol T-FLEX CAD B paboTe co coopkamwm...

BbIBEPUTE HE MEHEE NATU BAPUAHTOB OTBETOB:

+lMprMeHeHne nobbix MeETOA0B COOPKM

+2D cbopku nerko mogudpmumpytotca B 3D cbopkm T-FLEX CAD 3D ¢ coxpaHeHMeM accounaTMBHOCTU
+[nsa kaxxgon getanu cOopku MOXHO 3aaTh NepemeLLeHne, KoTopoe ByaeT yunTbiBaTbCA NPy BbIBOAE
cbopku B pazobpaHHOM BUAeE

+/lcnonb3oBaHve napameTpoB pa3bopku NO3BOMSET aHann3MpoBaTb COCTaB U3genus

+B0O3MOXXHOCTb NMOMy4YeHMS1 aKCOHOMETPUYECKUX M30bpaxeHni pasbopkn ¢ accoLmMaTUBHOM nepenayven
LuBeTa AeTtanen No3BonseT ferko CoCTaBnAaATb HarnsaHble TEXHONOrnYeckMe KapTel COOPKM, aTnackl 4ns
TEXHUYECKOro 06CnyXMBaHMs CNOXHbIX U3genun

MosBonseT nckniounTe paboTy C BHELUHMMMW NepeMeHHbIMU

CAD cucTtembl pelialoT 3agaum

+KOHCTPYKTOPCKOrO NPOEKTUPOBaHUS

TEXHOJOrMYECKOro NPOEKTUPOBAHMS

ynpaBreHnst HXeHEePHbIMU AAHHLIMU

WHXXEHEPHbIX pacyeToB

CAIP 3710 ...

aBTOMaTU3MpPOBaHHas cuctema yrnpasrneHus Npon3Bo4CTBOM

aBTOMaTU3MPOBaHHas cucTema yrnpasrneHus npeanpuaTmem

aBTOMaTU3MPOBaHHas cucTema yrnpaBreHus TexHonormdeckum obopygosaHvemM
+0praHn3aLmMoHHO-TEXHMYECKasa CUCTEMa, B3aMMOCBsSi3aHHas ¢ NoapasaeneHnsaMmn NPoOeKTHOM opraHn3aumm
ABTOMaTU3MpoBaHHOE NPOeKTUPOBaHUe 3TO ...

npouecc NoCTeneHHoro NpubnmxeHns Kk BbiIbopy OKOHYaTENbHOIO MPOEKTHOrO peLLeHns

+ NpoLecc NPOEKTUPOBAHUS, NPOUCXOANUT NpY B3aMMOLENCTBMUN YENOBEKA C KOMMBIOTEPOM

npoLecc NPOEKTUPOBaHUSA OCYLLECTBNAETCHA KOMMNbIOTEPOM 63 yyacTuns Yernoseka

npouecc NPOEKTUPOBaHUSA, NPOUCXOANUT 6e3 NPUMEHEHUS BEIYUCTIUTENBHON TEXHUKN

MakeT npuknagHbix nporpamm KOMIAC oTHOCUTCS K cuctemMamM MawmMHoctTpouTtenbHoro CAIMNP
CAE-cuctemawm.



CAM-cuctemam.

+CAD-cuctemam.

CAE/CAD/CAM-cuctemam.

EAnHCTBEHHbIM CpeacTBOM, KOTOpOe obecneynBaeT NONIHOe OA4HO3HAYHOEe ONMUCaHue TpexXxMepHoM

reomeTpuyeckon ¢popmbl aBnsieTcs moaenupoBaHue.
OTBET SAMNWWNTE CTPOYHbIMA BYKBAMW B ®OPME NMPUNTATATENTbHOIO B MMEHUTEJIbBHOM
NAOEXE

+ TBEpAOTENbHOE
NMocnenoBaTeNnbHOCTbL OCHOBHLIX 3TanoB NPOeKTUpPoOBaHMA 3agav Ha ABM
YKAXUTE MOPAOKOBbLI HOMEP ANA BCEX BAPMAHTOB OTBETOB
1: MNMocTaHoBKa 3agayn
2: NocTpoeHne matemaTndeckon mogenm
3: PaspaboTka anroputmMa
4: MporpammmpoBaHne
5: TectnpoBaHue n otnaaka

Twvn 3apaHuii: yCTaHOBIEeHMe NpaBUibHON NocrefoBaTeNlbHOCTU B NPeAsiIoXXeHHbIX BapuaHTax
OTBeTOB / yCTaHOBIIeHNe COOTBETCTBUS MeXAYy 3NieMeHTaMM B NpeasioKeHHbIX BapMaHTax OTBETOB
MepeyeHb 3a4aHuin ¢ NpaBUIbHLIMU OTBETAMM
YcTaHOBUTE COOTBETCTBME MeXAy TUNom GyneBon onepauun u eé nsodpaxeHmem
CnoxeHus

BbluntaHus

MepeceyeHuns

C nomoLbHo, KaKoW onepauum TBepaoTeNbLHOro MoaeIMpPoOBaHUA MOXHO cO34aTb HOBOE Tesio Ha
OCHOBE YyXe ABYX CyLeCTBYIOLWMX Ten?

BbIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETOB:

+BbiTankmBaHue

+CrnaxuBaHue

+lMo ceueHnam

BbluntaHus

YKkaxute pasHOBMAHOCTU GyneBbix onepauui, 6asnpyrolmMxca Ha NOHATUAX anrebpanyeckon Teopum
MHOXecCTB

BbIBEPUTE HE MEHEE TPEX BAPMAHTOB OTBETOB:

+CnoxeHus

+BbluntaHus

+[epeceveHuns

BbiTankneaHue

Kakas n3 6yneBbIx onepauui onpeaensieT NpoCTPaHCTBO BHYTPMU rpaHul obwen obnactu
00BEKTOB...

CnoxeHusa

BbluntaHus

MepeceyeHuns

+0O0beagnHeHus

Kakune 13 nepeuncneHHbIX 3a4ay MOXHO pellaTb C NOMOLbIO OyneBbIxX onepauun?
+BbluncneHne 06 beMHbIX U BECOBbIX XapakTepUCTUK 0O6beKToB

Kakne 13 nepeuncneHHbix CAINP npenoctaBnsioT Nonb3oBaTesto BO3MOXHOCTb TPEXMEPHOro
MOAENMPOBaHNA?

BbIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETOB:

+Solid Edge

+Unigraphics

+ T-Flex CAD 3D



Kakue 13 nepeuncneHHbIX 3aga4 MOXHO pellaTb ¢ MOMOL b0 NOBEPXHOCTHOrO MogenMpoBaHusa?
BbIBEPUTE HE MEHEE YETbIPEX BAPUAHTOB OTBETOB:
+[JOCTOBEPHO NPEeACTaBUTb U3AENNS CKOSTb YTOAHO CITOXHOW (hOpMbI
+TOYHO paccynTaTh UHEPLNOHHO-MACCOBbIE XapaKTEPUCTUKN MPOEKTUPYEMBIX U3OENUi
+ IMpoKOHTpONMpoOBaTh B3aMMHOE pacnosiokeHne getanen, nx coompaemoctb
+[0TOBUTL YNpaBnstoLme nporpamMmmbl Ansg ctaHkos ¢ [TTY

Twvn 3agaHun: OTKPbLITOro Tuna (camocTosiTeNnbHbIN BBOA OOy4YaloLWMMCs NpaBUNIbHOro oTBeTa
B Buage TepMMHA, KpaTKoro onpepeneHusi, uncgppoBoro 3HavyeHusi) / MNpakTMKO-OpueHTMpPOBaHHbIE
3apaHus (Kkencbl)

[MepeyeHb 3agaHnin ¢ NpaBUIbHBIMK OTBETAMM
Kakow n3 cnoco6oB moagenvpoBaHus ABNAETCA e4UHCTBEHHbIM CPeACcTBOM, KOTopoe obecneunBaeT
nosiHoe ogHO3Ha4YHoe onucaHue TpexMepHoOMU reomeTpmyeckon hopmbli

+TBepaoTensHoe

MAO-3 - npumeHsaeT coBpeMEHHbIE UH(OPMALMOHHO-KOMMYHUKALWNOHHbBIE TEXHOMOrMK, B TOM 4ducrne
crneynanMampoBaHHoOe NporpaMmHoe obecnedeHne Ans peleHns 3agay NpoeKTMpPoBaHUS.
Twn 3apgaHui: BbIOOP OQHOro BapuaHTa NpaBUIIbHOIO OTBETa U3 HECKOJIbKMX NpensioXeHHbIX /
BbIOOP HECKONbKUX NpaBUSiIbHbIX BapUaHTOB U3 NpPeAsioXXeHHbIX BapMaHTOB OTBETOB
lMepedveHb 3agaHnin ¢ NpaBuUIbHBIMK OTBETAMM
BepHo nu yTBepxageHue, 4To NOBEPXHOCTHOE MoAenMpoBaHue npeaHasHa4yeHo Ans co3faHus
06BEKTOB CJIOXKHOM hopMbI
+pa
HeT
Kakum meTogom mogenupoBaHusi NOCTPOEHa AeTallb, NpeacTaBrieHHasi MycTOTeNIon 060104YKOM,
cocTosiLeNn U3 6ONbLIOro YUCIa JIeMEeHTapHbIX Y4acTKOB
+MeTO0M MOBEPXHOCTHOrO MOAENUPOBaHUSA
MeToL0M TBEPAOTENbHOr0 MOAENMPOBAHNS
YKaxute Tunbl NOBEePXHOCTEN, KOTOPbI€ MOXHO NOCTPOUTHL METOAOM NOBEPXHOCTHOIO
MoaenupoBaHuUA
Ba3oBble reomeTpryeCKNe NOBEPXHOCTH
[MoBepxHOCTM BpaLLeHUs
[MoBepXHOCTU CONPSXKEHUN 1 nepeceveHui
AHannTnyeckne NOBEPXHOCTU
CKynbnTypHbIE MOBEPXHOCTU
+Bce oTBeThbl BepHble
MoryT nu Haa NOBEPXHOCTAMM BbINOJIHATLCA CONPSXKeHUSA U TONONorM4yeckue onepauumn?
+0a
HeT
Mpu BbINONMHEHUX TOMOJNIOrMYECKUX onepauun Hag NOBepXHOCTAMMU ByaeT nu pesynbTaT OTNIMYaTbCA
OT pe3ysibTaTa aHanorM4HbIX onepauun Hag Tenamu?
+0a
HeT
B kakoM Buge MOXHO NpeAcTaBUTb N0GON NapameTp reoMmeTpUYECKOro anemMeHTa B pexume
NpUHYAUTENbLHOW NnapameTpusauun?
BbIBEPUTE HE MEHEE TPEX BAPMAHTOB OTBETOB:
+B Bnae KOHKpEeTHbIX 3Ha4YeHui
+B Buae nepemeHHbIX
+B Buae BblpaxkeHUs
B Buae npoussegeHus
Yto Takoe napameTpusaumna?
+PefakTupoBaHue HazHavyeHHbIX NapaMeTpoB, obecneynBaoLLmx U3MeHeHNe POPMbl rEOMETPUHECKOW
Moaenu aetanv B COOTBETCTBMM C YCTAHOBMEHHbIMU 3aBUCUMOCTAMMU
B0O3MOXHOCTb MOCTPOEHUS CITOXKHbBIX PACOHHBIX MOBEPXHOCTEN
YKaxute oCHOBHble (PYHKLUM CUCTEMbI TPEXMEPHOro napameTpuyeckoro mogenupoBauua T-FLEX
CAD 3D?
BbIBEPUTE HE MEHEE TPEX BAPMAHTOB OTBETOB:
+Mopenuposarune B T-FLEX CAD 3D moxeT oCyLlecTBNATLCS Kak HenocpeacTseHHo B 3D-npocTpaHcTee,
TaK U Ha OCHOBE [aHHbIX OBYMEPHOrO YepTexa
+B0O3MOXHOCTb MOCTPOEHUS CMOXHbIX (PACOHHbBIX MOBEPXHOCTEN
+Co3gaHune yepTexen nodon CroxHOCTH
PepaktupoBaHne Ha3Ha4yeHHbIX NapameTpoB



Twn 3apaHun: yCcTaHOBneHue I'IpaBManOﬁ nocrniegoBaTesibHOCTU B nNpearnoXeHHbIX BapuaHTax
oTBeTOB / yCTaHOBJIeHMe COOTBETCTBUA MexXAy IfeMeHTaMu B npeanoXxeHHbIX BapnaHTax oTBeToB
I'Iepequb 3aJaHun ¢ npaBuiibHbIMX OTBETAMU

YcTaHOBUTE COOTBETCTBME MeXAay N3obpaxeHMeM M TUNOM MoZenu
KapkacHasa mogenb P

MNMosepxHoCcTHasA mofaenb =

TeepOoTensHas Moaenb

YctaHOBUTE COOTBETCTBUE Mexagy TMnomMm noBepxHOCTU u ee M306pa)|(e|-meM

MoBepxHOCTL BpaLLeHUs! f{ r}*‘»\

[MoBepxHOCTbL CoMpsKeHUs o

CkynbnTypHas NoBEPXHOCTb

YcTtaHOBUTE COOTBETCTBMUE MEXAY MEeTOAOM CO3aHuA CGOPKM meé CYWHOCTbLH

C6opka «CBepxy — BHU3» CHavana paspabatbiBaeTcs o6Llee KOMMNOHOBOYHOE
pelueHne n3genvs, onpeaensoTcsa rabapuTbl ero
COCTaBHbIX YacTel, 3aTeM co3aaHHas cxema
detanusumpyetcs

C6opka «CHM3Yy — BBEPX» CHauana co3galTcs MaTeMaTmyeckne Mogenmn Bcex
aetarnemn, kKoTopble NOTOM cobupatoTcsa B 00LL YO
cbopky

Twvn 3agaHun: OTKPbLITOro TUna (camocTosTenbHbIN BBOA 0Oy4aloLWMMCsa NpaBUNbHOro oTBeTa
B Buage TepMMHa, KpaTKoro onpepeneHusi, uncgppoBoro 3HaveHusi) / MNpakTUKO-OpueHTMpPOBaHHbIE
3apaHus (Kenchbl)

MepeyeHb 3agaHnin ¢ NpaBUITbHLIMU OTBETAMM
Kakum meTogom MoaenvpoBaHusi NOCTPOeHa AeTanb, NpeAcTaBAoWasn 3anofIHEHHYHO
«MaTepuanom» 3aMKHYTYH ob6rnacTb npocTpaHcTBa?
+MeTonom TBEpAOTENBHOIO MOAENMPOBAHUS
MeToLoM NOBEPXHOCTHOIO MOAENMPOBaHMNS
MeToooM kapkacHOro MogenMpoBaHus
Kak knaccudmumpyrotcs TBepaoTenbHbIie Tena...




+basoBble Tena (TBepaoTeNbHbIE NMPUMNTUBDI)

+TBepgoTenbHble Tena

+Tena BpaweHuns

YKaxute NnpuM3HaKku, XxapakTepusylwme TBepgoe Teno

+MHororpaHHoe npeacraBneHve

WcTopus cosgaHus

HasoBuTe onepauuio TBepAOTENIbHOIrO MOAENMPOBaHUs, NOKa3aHHYI Ha PUCYHKe

“a

+BbiTanknsaHne

BbluntaHue

BpaweHue

HasoBuTe onepauuio TBepAOTENIbHOrO MOAENMPOBaHUsA, NOKa3aHHY Ha PUCYHKe

)4

BbiTankuBaHue

BbluntaHue

+BpalueHne

Ha3oBuTe onepauuio TBepAOTENBLHOIO MOAENMPOBaHUS, MOKa3aHHYI Ha PUCYHKe

+[Mo ceyeHnsam
BbiTankusanme
BpalueHue
BbluntaHue



