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1.Ulenu n 3apgauv gncumnnuHsbl

Lenbo wu3yyeHus AUCUMNNUHBLI«KCUCTEMbI KOMMLIOTEPHOrO MNII@HUPOBAHUS
TEXHOJIONMYECKNX MPOLECCOB»ABMNAETCA (OpMUpPOBaHME KOMMETeHuun oby4varowierocs B
obnacTtu npodeccnoHanbHoOM AeATENbHOCTU U cdepe NpodecCnoHanbHOM AeATENbHOCTH:

28 [lpousBoacteo MawwmH U obopyaoBaHus (B cdepe MNOBbILLEHUA HAOEeXHOCTU W
AONroBe4YHOCTM paboThl AeTanen, y3rnoB 1 MEXaHU3MOB);

40 CkBO3Hble BUAbl NPOdECCUOHANBHON OEATENBHOCTN B NPOMbILLIIEHHOCTH (B cdhepax:
obecneveHnss HeobXxoAMMOW  AMHAMMKKW,  MPOYHOCTM, YCTOMYMBOCTM,  paunoHarbHOW
onTUMMU3aunn, AOMNrOBEYHOCTU, Pecypca, XMBYYECTW, HaAeXHOCTM M 6e30MacHOCTM MalluH,
KOHCTPYKLMIN, KOMMO3UTHBIX CTPYKTYP, COOPY>XEHWI, YCTAHOBOK, arperatoB, ob6opyaoBaHus,
npubopoB M annapatypbl W WX 3MEMEHTOB; pacyYeTHO-3KCNepUMeHTanbHbIX paboT ¢
3fIEMEHTaMN Hay4HbIX MCCMeaoBaHMi B 00MacTu NpUKNagHoOM MexaHuku; paspaboTkm wu
NPOEKTUPOBAHNS HOBOW TEXHUKWN N TEXHONOTUN).

OvcuunnnHa HanpaBneHa Ha peleHne 3agady npodeccuMoHanbHOW AeATESNIbHOCTH
cnegyoLwwmx TUMNOB:

NPOEKTHO-KOHCTPYKTOPCKUN;

Hay4HO-McCcrenoBaTenbCKUii;

NPOM3BOACTBEHHO-TEXHOTOMMYECKNN.

Mporpamma cocTaBneHa B  cooTBeTCTBMM C  TpeboBaHuammn  PepepanbHOro
rocyfapcTBeHHOro obpasoBaTenbHOro craHgapTa BbiCLIEro ob6pas3oBaHMs MO HanpaBEeHWIo
nogrotoBkn 15.03.03 - MNMpuknagHasa mexaHuka.

2. NepeyeHb nNaHUpyeMbixX pe3ynbTaTOoB OOy4YeHUSA, COOTHECEHHbIX C
nnaHupyemMbiMu pe3ynbTaTaMyu OCBOeHUsi o6pa3oBaTenibHOM NporpamMMbli

B pesynbTate OCBOEHWs OUCUMNINHBI B COOTBETCTBUM C MPEedyCMOTPEHHbLIMU
KOMNEeTEeHUMsAMU 0ByYatoLWNncs LOIMKEH:

Ne Kon dopmynupoBKa Koa n HanmeHoBaHue uHauKatopa
n/n KoMneTt KOMNeTeHUnun AOCTUXEeHUA KoOMneTeHUNUN
eHUunn
1 MKs-1 Cnocoben 00pabaThIBaTh U aHAIN3UPOBATH M0 1nke1 — OBpabatbiBaeT 1 aHanuanpyet
HAYYHO-TEXHUYCCKYIO HH(POPMAITHIO, HaY|HO-TEXHI4ECKYIO UHdOpMaUuio,
KOHCTPYKTOPCKYH, TEXHOMOMMYECKYIO 1
KOHCTPYKTOPCKYIO, TEXHOJIOIMYCCKYIO U MPOEKTHYIO AOKYMEHTALMM U FTOTOBUT UCXOAHbIE
MIPOEKTHYIO TOKYMEHTAIINIO, COCTABIISATh AaHHble ANs BbINOMHEHNS OTAENbHbLIX 9TanoB
omnucaHue 1 0GOPMIIATE TUIaHBI, IPOTPaMMEI H COOTBETCTBYHOLIMX paboT
[POEKTHI OTAENBHBIX ATANOB HAYYHO- WA2nge+— CocTaensiet onmcaHns nnawos,
HCCIIEIOBATENBCKHIX, TPOCKTHO- NPOrpamMM 1 NPOEKTOB OTAENbHLIX Tanos
Hay4YHO-MCCreaoBaTeNbCKUX, MPOEKTHO-
KOHCTPYKTOPCKHUX U IIPOU3BOJACTBECHHO- KOHCTPYKTOPCKMX 1 MPOU3BOACTBEHHO-
TEXHOJIOTUYECKUX PabOT C HCIOJIb30BAHUEM TEXHOMOrMYECKNX paboT
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI
MO3nks1— ObopMnseT pesynbTaTbl HAYYHO-
“ccrienoBaTesibCKMX, MPOEKTHO-
KOHCTPYKTOPCKMX M MPOU3BOACTBEHHO-
TEXHONOTUYECKUX paboT C MCMOMb30BaHNEM
COBPEMEHHbIX KOMIMBIOTEPHBIX TEXHOMOMUIA
2 MKB-2 CnocobeH yyacTBOBaTb B NMPOEKTMPOBAHUN V12— MPOBOANT pyHKUMOHAMBHBIIA,
MaLLMH 1 KOHCTPYKLMI C LIENblo obecnedeHms TEXHUHECKNIA 11 TEXHONOTMHECKNIA aHanM3
o NPOEKTUPYEMbIX KOHCTPYKLMIA 1 MaLLMH
NX NMNPOYHOCTU, YCTOUHYNBOCTU, AONTOBEHHOCTU U P By PyKU =
6 Gecneuenmns HaaeHOCTY 1 MO2ne-2— BbINonNHAET pacyeTbl KOHCTPYKLNNA,
€30nacHocTH, o Ae Y3roB U AeTarnei MallnH Ha NPOYHOCTb,
M3HOCOCTOMKOCTHM Y3/10B N AETANEN MaLLIMH C YCTONUMBOCTb, AONMOBEYHOCTb, HAAEXHOCTb 1
YYETOM TEXHONOMMYHOCTU UX U3rOTOBNEHMUS U3HOCOCTONKOCTb
MO3nke2— KOHCTpyMpyeT yanbl 1 getany malumH
C Y4ETOM TEXHOSIOTMYHOCTM X U3FOTOBMEHMS




3. MKs-3 CriocobeH IPUMEHSTh KOMITBIOTECPHBIC M0 1nkes— Ucnionbayet CAD-, CAE-cuctems! npu
CHCTEMBI aBTOMATH3MPOBAHHOTO NPOEKTUPOBAHUN U UHXXEHEPHOM aHanu3e
pa3pabaTbiBaeMbIX MALLUMHOCTPOUTESbHBIX
MIPOEKTUPOBAHUS, MHXKEHEPHOI'0 aHaIu3a, napenuit
MOATOTOBKHU YIPaBJIAIONINX IPOTpaMM
MAaIIMHOCTPOUTEIBHOTO 000pyIOBaHUS U
N MO2nie3— Vicnonbsyet CAD-, CAM-cuctemsl npu
CUCTEMBI aBTOMATHU3UPOBAHHOU IOATOTOBKH pa3paGoTKe M OTNAKE YTIPABRSIOLLIMX NPOTPaMM
npoussoactsa (CAD-, CAE-, CAM-, CAPP- [Ns onepaumii N3roToBNeHNns AeTanu Ha
CHUCTEMBI) TIPH MPOCKTUPOBAHHUH, obopyaoBaHUM C YMCIIOBBLIM NPOrPaMMHbIM
KOHCTPYHPOBAHUH U M3TOTOBJICHUHU Y3JIOB U ynpasnexnem
AcTalley MallnH W0 3nkes— VicionbayeT CAD-, CAPP-cucTembl
npu paspaboTke TEXHONOrMYECKNX NPOLLECCOB
M3roTOBMNEHNST MALLUMHOCTPOUTENbHbIX U3OEeNuiA
Ne Koa n HanmeHoBaHue Pe3synbTatbl 00y4yeHus (nokasaTenv oueHUBaHUA)
n/n MHAUKaTOpa AOCTUXEeHUA
KoMnetTeHUUn
1 WOlne1 —  ObpabaTtbiBaeT u | SHaem: Hay4YHO-TEXHUYECKYHO MHdopMauumto, KOHCTPYKTOPCKY!O,
aHanuaupyet  Hay4HO-TEXHUYECKYIO | TeXHONOrM4Yeckyto U NPOEKTHYH AOKYMEHTaLUn
nHopmauuio, KOHCTPYKTOPCKYH, | YMeem:roToBUTb WUCXOAHbIE [daHHble OISt BbIMNOMHEHUS] OTAENbHbIX 3TaroB
TEXHOMOMMYECKYI0 UM MPOEKTHYI | COOTBETCTBYHOLIMX paboTt
[OOKYMEHTaUMn 1 roTOBUT UCXOAHble Bnadeem: HaBblkaMu aHanuM3a Hay4YHO-TEXHMYECKOW WHdopMauuu, Ans
OaHHble ans BbIMOSIHEHUST | BbINOMHEHNS OTAENbHBLIX 3TANOB COOTBETCTBYOLLMX paboT
OTAENbHbIX aTanos
COOTBETCTBYIOLMX paboT
WO2ne-1— CocTaBnseT onucaHns 3Haem: NopsiAoK ONMcaHUs MNaHoB, NPOrpamMm 1 NPOEKTOB OTAESbHbIX 3TanoB
MnnaHoB, NporpaMm 1 NPOEKToB Hay4HO-UCCnenoBaTeNbCKUX, MPOEKTHO-KOHCTPYKTOPCKMX U NPOU3BOACTBEHHO-
OTAEenNbHbIX 3TanoB Hay4HO- TexXHonornyeckux pabor
nccnenoBaTenbCKunX, NPOEKTHO- Ymeem: BbINOMHATL paboTbl NO ONWCaHWIO MMAHOB, NPOrpamMMm U MPOEKTOB
KOHCTPYKTOPCKMX 1 OTAENbHbIX 3TaroB Hay4YHO-WUCCIeA0BaTENbCKMX, MPOEKTHO-KOHCTPYKTOPCKUX
NpOnN3BOACTBEHHO-TEXHONMOMMYECKUX | paboT
pabot Bnadeem: HaBblkaMu aHanmn3a xapakTepUCTUK MPOEKTOB OTAENbHbIX 3TanoB
Hay4HO-UCCnenoBaTenbCKUX, MPOEKTHO-KOHCTPYKTOPCKMX U NPOU3BOACTBEHHO-
TexXHonorn4eckux pabor
WA3nks-1 — OchopmnisieT pesynbTaThl 8Haem: coBpeMeHHbIe KOMMbIOTEPHbIE TEXHOMNOMMM
Hay4Ho-MccneaoBaTeNbCKUX, Ymeem:odopMmnsiTe  pe3ynbTaTbl  HayYHO-UCCNEAoBaTENbCKUX, MPOEKTHO-
NMPOEKTHO-KOHCTPYKTOPCKUX U KOHCTPYKTOPCKUX " NPOU3BOACTBEHHO-TEXHOMOMMYECKUX pabor ¢
NpPOV3BOACTBEHHO-TEXHOMOMMYECKNX | MCMONb30BaHNEM COBPEMEHHbBIX KOMMbIOTEPHBIXTEXHOMOMMI
paboT c ncnonb3oBaHUem Brnadeem: HaBblkaMu aHanu3a pesynbTaToB Hay4YHO-UCCreaoBaTemNbCKyX,
COBPEMEHHBIX KOMMbIOTEPHbIX pabot
TEXHO0rUM
2 W01 rke2— MNpoBogmnt 3Haem: memodbl npogedeHusi YHKUMOHANbHOrO, TEXHUYECKOro 1
(PYHKUVMOHANbHBINA, TEXHUYECKNA 1 TEXHOMNOIMMYECKOro aHanmn3a nNpPOeKTUPYEMbIX KOHCTPYKLIMIA.
TEXHOMNOrMYecknin aHanums YmMeem:npoBoAMTbTEXHONOMMYECKUIN aHanu3 NpoeKTUpyeMbIX KOHCTPYKLIUIA
NPOEKTUPYEMbIX KOHCTPYKLMI 1 Brnadeem: HaBblkamun 1pogedeHuUsi (PYHKLUMOHAMNbHOIO,  TEXHWYECKOro u
MaluvH TEXHOMNOMMYECKOro aHanmnsa nNpPOeKTMPYEMbIX KOHCTPYKLIMIA
WNO2nks2— BeInONHAET pacyeThbl 3Haem: mMemoOdbl nposedeHusipacHeTOB KOHCTPYKUMWIA,  Y3MOB M AeTanen
KOHCTPYKLWIA, Y3rOB 1 AeTanewn MaLUVH Ha NPOYHOCTb, YCTOMYMBOCTb, AONTOBEYHOCTb.
MaLUWH Ha NPOYHOCTb, Ymeem:npoBoguTbpacyeTbl KOHCTPYKUMIA,  y3MoB W AeTanerd MaluH Ha
YCTOMYMBOCTb, AONTOBEYHOCTb, NPOYHOCTb, YCTOWYMBOCTb, [ONTOBEYHOCTb;
HaAEXHOCTb U UBHOCOCTOMKOCTb Bradeem: HaBbikaMu ripogedeHusipac4HeToB KOHCTPYKLUNIA
WO3nke2— KOHCTpyMpyeT yanbl 1 3Haem: MemoObl KOHCMpYyupo8aHUsi y3/108 0emarnel MawiuH.
AeTanu MalluH C y4eToM Ymeem:npoBoauTbpacyeTbl KOHCTPYKLUN,
TEXHOIOTMYHOCTM MX U3rOTOBMEHNS Bnadeem: HaBblkaMu r1pogedeHUsIpacHETOB KOHCTPYKLIMIA
3 W01 nkes— Ncnonbayet CAD-, CAE- 3naem: CAD-, CAE-cuctembl npun npoekTMpoBaHmn

CUCTEMbI MPY NPOEKTUPOBaHUA U
WHXXeHepHOM aHanumse
pa3pabaTbiBaeMbIx
MaLUMHOCTPOUTESbHbBIX U3AENuiA

Ymeem:Vicnonb3oatb CAD-, CAE-cuctembl Npy NpOeKTUpOBaHUN 1
MHXEHEePHOM aHanuae pa3pabaTbiBaeMbIX MaLUMHOCTPOUTENBbHBIX U3AENUI

Bradeem:HaBblkamn NPOeKTUpoBaHUAN
pa3p868Tbl BaeMbIX MaLLUMHOCTPOUTENbHbIX N34enui

NHXeHepHOoro aHanusa

WO2nks3 — Vicnonbsyet CAD-, CAM-
cucTeMbl Npu paspaboTke 1 oTnagke
yNpaBnsaowWwmx Nporpamm Ans
onepauuit U3roToBNeHus aetanum Ha
060pyAoBaHUM C YACTIOBbLIM
MpOrpamMMHbIM yrnpaBrieHnem

3Haem: ynpaensioLye nporpamm Ans onepauuii U3roToBNeHus aetanu
Ymeem:mcnonb3oBaTe CAD-, CAM-cuctembl npu paspabotke W oTnagke
yrpaBnsilolUMX MporpaMm  Ans  onepauuii  U3roToBNEeHWs JdeTanu  Ha
obopyaoBaHUN C YNCNOBBIM yNpaBneHNneM

Brnadeem: HaBblkamu ucnonb3oBaHns CAD-, CAM-cuctembl

WN03nks3— Mcnonbayet CAD-, CAPP-
cucTembl Npu paspaboTke

3naem: CAD-, CAPP-cuctemMbl npu paspaboTke TEXHOMOMMYECKUX MPOLIECCOB
M3rOTOBMEHWS MALLMHOCTPOUTESNbHbIX U34enui




TEXHOMOrM4YeckMx NpoLeccos Ymeem:Vicnonb3oBaTb CAD-, CAPP-cuctembl npum paspaboTke
N3roTOBMNEHUs TEXHOINOMMYECKMX NPOLLECCOB M3rOTOBEHUSI MALLMHOCTPOUTENBHbBIX U3ENUIA
MaLLWMHOCTPOUTENbHBIX U3AEeNuii Bnadeem: Haebikamu npumeHeHusi CAD-, CAPP-cuctembl npu paspaboTke
TEXHOJIOMMYECKMX NMPOLECCOB

3. MecTOo gMcuunnuHbl B CTPYKTYype obpasoBaTenbHon nporpammbl O BO

OucumnnuHa no BbiGopy BapuaTuUBHOM YacTu 6rnoka AducumnnmHel no Beibopy « CucTembl
KOMMbIOTEPHOIO MNMAHUPOBAHUS TEXHOMOrM4Yeckux npoueccoB» 6asmpyeTcs Ha 3HaHWSX,
YMEHUAX U KOMMETEHUMSX, POPMUPOBAHHBLIX MPU U3YyYeHUU AucumninH:OCHOBbI AUHAMMUKU
MawuH CtpoutenbHas MexaHuka; MexaHuka KOHTAKTHOro B3auMMOAEWCTBUS WU paspyLUEHUS:;
Cnctembl  KOMMbIOTEPHOrO  MOAENUPOBAHUS W UHXeHepHoro  aHanu3a;  OCHOBBbI
aBTOMAaTU3MPOBAHHOIO NPOEKTMPOBAHUSA B MAaLLUMHOCTPOEHNN
OucumnnunHa asnseTca npealecTByoLen A OCBOEHUA AUCLNNINH:

OcHoBbl KOHCTPYKTOPCKO-TEXHOSOMMYECKON noaroTOBKM npovsBoacTBa
lMponsBoacTBEHHAs nMpakTuKa, npegguniioMHasa npaktuka [1pon3BoACTBEHHAd MpaKkTuka,
Hay4yHo-uccrnegoBsatenbckas pabota [NpomsBoOACTBEHHAss MpakTuka, TexXHOorornyeckas
(NPOEKTHO-TeXHONOrM4Yeckas) npakTMka BbINOMHEHWE, MOAroTOBKa K npoueaype 3awuTtbl U
3alMTa BbIMYCKHON KBanndukaumoHHo paboThbl.

4. O6bemMm AUCUMNNUHBbI U BUAbI Y4E€OHbIX 3aHATUN
OOwan Tpya0eMKOCTb AUCUUMNINHBI COCTaBNSAET 3 3a4eTHbIX eauHUL.

Bupabl yyeb6HoM paboThbl Bcero |PacnpegeneHue
aK. v TPYAOEMKOCTHU
B 8 cemecrTpe,
aK. 4
O6uwas TpygoeMKoCTb AUCLMNNNHBI (MOAYNS) 108 108
KonmakmHasi paboma B T.4. ayQUTOPHbIE 3aHATUS: 42,6 42,6
Jlekuuu 20 20
8 moMm yucre 8 ghopme ripakmu4eckol nod2omosKu - -
JTabopatopHbie paboTtsl (JIP) 20 20
8 moMm yucre 8 ghopme rpakmu4eckol nod2omosKu 20 20
KoHcynbTauun TekyLime 1 1
KoHcynbTaumm no kypcoson paboTbl 1,5 1,5
Buabl atTectauumn (3a4eT) 0,1 0,1
CamocmosimenbHasi paboma: 65,4 65,4
MoproToBka K 3awmTe no nabopaTtopHbiM paboTam (cobecegoBaHue) 10 10
MpopaboTka MaTepmanoB MO KOHCNEKTY nekumni (cobecenoBaHue, 10 10
TECTUPOBAHME)
MpopaboTka maTepumanos no yvyebHukam (cobecenoBaHune, TECTUPOBaHNE) 15,4 15,4
Kypcosasa pabota 30 30




5 CopepxaHue [UCUUNIUHBLI, CTPYKTYpuUpOoBaHHOe NO pasgenam ¢
yKazaHMeM OTBeAEeHHOro Ha HMX KonuyecTBa aKageMM4eCKMX 4YacoB U BUAOB
y4eOHbIX 3aHATUM

5.1 CopepxaHue pa3genoB AUCLUUMIIUHBI
Ne HaumeHoBaHve TpyAoemKocTs
n CopepxaHuve pasgena pasgena,
/n | Pa3Aena avcunnmuHbl GaCo!
OcHosbl CoBpemeHHbIn  pblHOK  CAlMP 1 nepcnekTuBbl
aBTOMaTU3MPOBAHHOrO | pa3suTusA. MeToaobl aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBaHMS. NPOEKTUPOBaHMS TEXHOMOrMyecknx npoLieccoB.
1 Ctpyktypa CAINP O6ocHoBaHue TEXHUYECKUX peLueHun, 554
obecneynBaroLLmX nokasarernu Ha4eXHOCTU ’
NPOM3BOACTBEHHbIX cucTeMm. lNMpuHUMNuaneHas cxema
CAIP TexHonornveckmx onepaumin. CoctaB 1 3agauu
NOACUCTEM.
ABTOMaTU3aUMA CAlP TexHOnorM4yecknx mMpoLeccoB MexaHU4YecKom
TEXHOMOrMYECKOro 06paboTkn ANropuTMbl MPOEKTUPOBAHWUS CTPYKTYpbI
NPOEeKTUPOBaHNSA onepauun, onpegeneHue paumoHansHom
nocrnegoBaTeNbHOCTH obpaboTku 3N1EMEHTOB
2 3aroToBku.  ABTOMaTtu3auusi  pacyeTa  pPEXMMOB 50
pesaHus, napameTtpuyeckas onTumMmM3auus.
ABTOMaTM3aUUsA TEXHNYECKOTO HOPMUPOBAHUS.
KoHcyneTauum Tekywme 1,0
3auet 0,1
KoHcynbTaumm no kypcoson paborte 1,5

5.2 Paspenbl gucumnnuHbl U BUAbI 3aHATUN

Ne JNlekuun, NP, CPO, vac
HanmeHoBaHue pasgena AncunninHbl
n/n yac yac

1. | OcHoBbl aBTOMaTU3NPOBAHHOIO 10 10 354

npoektupoBaHus. Ctpykrypa CAIP ’

2 | ABToMaTtumsauusi TEXHOMNOrN4YecKoro 10 10

NpPoeKTUpoBaH 30
KoHcynbTaumm Tekywme 1,0
3auet 0,1
KoHcynbTauum no kypcosou pabote 1,5
5.2.1 Jlekumn
No HanmeHoBaHue Z‘e)nyni
- pasgena TemaTuka NEeKLMOHHbIX 3aHATUN
n/n OCTb,
ONCLUMNNUHBI

yac

1. OcHosBbl
aBToMaTuampoBaHH | CoBpemeHHbIN pbiHOK CATP 1 nepcnekTmBbl pa3suTus. Metogbl
oro aBTOMAaTU3NPOBAHHOIONPOEKTMPOBAHMUS TEXHOJTOrMYECKnX
NPOEKTUPOBAHNA. npoLEeCccoB. ObocHoBaHue TEXHUYECKNX peLueHun, 10
Crtpyktypa CAIP obecneunBalOLWNX NokasaTenn HageXXHOCTU MPON3BOACTBEHHbIX

cuctem. [lpuHumnuanbHaa cxema CAlP  TexHonornyeckux
onepauuin. CoctaB 1 3agaym NogcuUCcTeM.

2. ABTOMaTM3aLMSA CAIP TexHonornyecknx npoLeccoB MexaHudeckon obpaboTku 10
TEXHOsIorM4eckoro | Anroputmel NPOEKTMPOBaHMS CTPYKTYpbI onepauun,
NPOEKTUPOBaHMS onpegerneHne pauvMoHanbHOM nocregoBaTenlbHOCTM 06paboTKM

3MIEMEHTOB 3aroTOBKW. ABTOMAaTM3aLMs pacyeTa pPexuMMoB
pesaHnsi, napameTpuyeckasl onTuMmsaumsi. ABTOMaTM3aLMSA
TEXHUYECKOro HOpMUPOBaHMA.ABTOMATU3MPOBAHHOE




KOHCTPYKTOpPCKOE JOKYMEHTUpoBaHue. WHpopmMaLumoHHoe
obecneyerne CAIP npucnocobneHun.Xapaktepuctuku CAIP
npucnocobnexHuin. lpumepbl  NPOMBIWNEHHON  peanu3auun
cucTem aBTOMaTU3MPOBAHHOTIO NPOEKTMPOBaHWS
npucnocobneHun.
5.2.2 lNpakTnyeckne 3aHATUA
He rpedycMompeHs|
5.2.3 JlabopaTopHbIN NPaKTUKyM
0o
Ne Haumerosanve paspena HanmeHoBaHne nabopaTtopHbix paboT TpyRoemkocTe,
n/n ONCUMNNWHBI yac
1. OcHoBbl aBTOMaTu3npoBaHHoro | JlabopaTtopHasi paboTta 1
npoektupoBaHus. CTpykTypa PaspaboTka 6a3bl AaHHbIX 6
CAINP ONa peLleHnst TEXHOSorm4yeckux 3agay
JlabopaTtopHas paboTa 2 4
ABTOMaTM3NPOBaAHHOE  KOHCTPYKTOPCKOE
OOKYMEHTUPOBaHME
2 JTabopatopHas paborta 1
Pa3paboTka anroputMa BblOOpa
onTumarbHOM cxemMblobpaboTku 6
CTyneH4YaTbIX NMoBEepXHOCTEN
ABTOMaTU3auus JlabopaTtopHas paboTta 2 4
TEXHOMOrM4YecKoro ABTOMaTM3aums NPOEKTMPOBaHUS
NPOEKTUPOBaHNSA npucnocobneHnm
5.2.4 CamocToaTenbHas pabota obyyatowmxcs (CPO)
o
Ne HanmeHoBaHwue pa3gena Bug CPO TpyooeMKocCTb,
n/n ONCUNMITNHBI yac
1. | OcHoBbl aBTOMaTM3npoBaHHoro | MNMpopaboTka MaTepuana no y4ebHuky u 10,4

npoektupoBaHus. CTpykTypa KOHCNEKTY nekuumi (cobecenoBaHue, 5
CAlpP TECTUPOBaHME, peLLleHNe Kenc-3agaHnn
MoproTtoBka K nabopaTtopHbIM
paboTtam(cobecegoBaHue) 5
15
Moarotoeka KypcoBow paboTbl
2. | ABToMaTmsauus MpopaboTka maTteprana no y4ebHuky u 5
TEXHOJTOrM4eCcKoro KOHCMEKTY nekuun (cobecenoBaHue, 5
NPOEeKTUPOBaHNSA TecTUupoBaHue, pelleHne Kenc-3agaHun
MogroToBka k NabopaTopHbIM
paboTtam(cobecenoBaHme) 5
MoarotoBka Kypcosown paboThl 15

6 YyeOHO-meTOAMYECKOE N MH(pOPMALIMOHHOE obecnevyeHne AUCLUMNIIUHDI

6.1 OcHOBHasa nuTepartypa

1. UepenaxuH, A. A. TexHonornyecknme npoueccbl B MalIMHOCTPOEHUMU
y4yebHoe nocobue / A. A. YepenaxuH, B. A. KysHeuoB. — 3-e mn3g., ctep. — CaHkT-
MeTepbypr : JlaHb, 2022. — 184 c. https://e.lanbook.com/book/208985

2. CobicoeB, C. K. TexHonormss MawMHOCTPOEHUs. [lpoekTupoBaHue
TEXHONOrM4ecknx npoueccoB : y4yebHoe nocobme ana By3oB (rpud YMO) / C. K.
Cbicoes, A. C. Chbicoes, B. A. JleBko. — 4-e n3a., ctep. — CaHkT-lNeTepbypr : JlaHb,
2024. — 352 c. — https://e.lanbook.com/book/383858


https://e.lanbook.com/book/383858
https://e.lanbook.com/book/208985%C2%A0

3. MaeniokoBa, H. T. CneumnanbHble TEXHONOIMYeckne npoLecchbl B
MaLUMHOCTPOEeHUU : y4ebHoe nocobue / H. T. MNMaBntokoBa. — MeaHoBo : IMAY, 2020. —
144 c. https://e.lanbook.com/book/296243

4. Camonnosa, J1. H. TexHonormdeckume npoueccbl B MalLUMHOCTPOEHUMN.
JTabopaTtopHbIn npakTukym : y4ebHoe nocobue / J1. H. Camownnosa, I". FO. KOpbeBa, A. B.
'MpH. — 3-e wu3a., ctep. — CaHkr-lMetepbypr : Jlanb, 2022. — 156 c

https://e.lanbook.com/book/209933

6.2 [lononHuTenbHasa nuteparypa

1. MaTanuH, A. A. TexHonorMa MalmMHOCTPOeHUs : y4ebHUK Ang By30B (rpud
YMO) / A. A. MaTtanvH. — 6-e n3g., ctep. — CaHkr-lNeTepOypr: JlaHb, 2024. — 512 c.
https://e.lanbook.com/book/399728

2. CbicoeB, C. K. TexHonorus MawmHocTpoeHus. [lpoekTupoBaHme
TEeXHONOrnmyecknx npoueccoB : yyebHoe nocobue ansa BysoB (rpud YMO) / C. K.
Cebicoes, A. C. Chbicoes, B. A. JleBko. — 4-e n3ga., ctep. — CaHkT-lNeTepbypr : JlaHb,
2024. — 352 c. —https://e.lanbook.com/book/383858

3. 3ybapes, 0. M. MeToabl nonyyYeHUs1 3aroTOBOK B MAaLLUMHOCTPOEHUU U
pacyeT NpunyckoB Ha ux obpaboTky : yuebHoe nocobue anga Bysos / HO. M. 3ybapeB. —
3-e wm3g., crep. —  CaHkr-letepbypr : Jlawb, 2022. — 256 ¢
https://e.lanbook.com/book/215714

4. Tummpsaszes, B. A. OcCHOBbl TEXHOMOrMM  MaLIMHOCTPOUTENBHOMO
npomssoacTBa : yvyebHuk (rpucd YMO) / B. A. Tumupsases, B. 1. BopoHeHko, A. T.
CxupTtnagae. — CaHkT-lNeTepbypr: IaHb, 2022. — 448 C.

https://e.lanbook.com/book/210887

6.3 MNMepeyeHb y4yebHO-MeTOoaMNYeCKOro obGecneyeHus ans
camocToATeNbHON paboTbl ob6y4arowmxcs

1. OcBOeHMEe 3aKpenneHHbIX 3a AUCLMMNIIMHOM KOMMETEHUU OCyLecTBseTcs
MOCPEACTBOM U3y4YEHUSI TEOPEeTMYECKOro MaTepvana Ha fekuusix, BbINOMHEHUSA
npakTudecknx pabort. Y4yebHO-mMeToau4eCcKUA KOMMMEKC AUCUUNIIUHBbI pa3MeLleH B
OnNEeKTPOHHOM MHdOPMaLNOHHO-06pa3oBaTENBHOM cpene Brymt
http://education.vsuet.ru/.

6.4 lMepe4yeHb pecypcoB MHGMpOPMaALNOHHO-TENIEKOMMYHUKALMOHHON CeTu
«MHTepHeT», HeOBXoAUMbBIX AN OCBOEHUS AUCUMNINNHBLI (MoAayns)

HanmeHoBaHue pecypca cetn «MHTepHeT» OnEKTPOHHbIN agpec pecypca
HayyHasi anekmpoHHasi bubnuomeka http://www.elibrary.ru/defaulttx.asp?
ObpasosamenbHas nnamgopma «FOpalim» https://urait.ru/

O6C «JlaHb» https://e.lanbook.com/

AUBC «Mezaallpo» https.//biblos.vsuet.ru/MegaPro/Web
Caim Mu+Hucmepcmea HayKu U 8biclLie20 http://minobrnauki.gow.ru
obpaszosaHusi PP

AnekmpoHHast UHGhopMaLyUOHHO- http://education.vsuet.ru
obpasosamenbHas cpeda ®60Y BO «BI'YUT

6.5 TllepeyeHb WMHGPOPMALMOHHBLIX TEXHONOINMMU, WUCNONb3YyEMbIX MNpwU
ocylLlecTBNeHUM oOpasoBaTenibHOro npouecca no AucuunnuHe (MoAaynio),
BK/IIlOYaA nepeyvyeHb MNporpamMmHoro obGecneyeHuss U UHGOPMaLMNOHHbIX
CMpaBOYHbIX CUCTEM

Mpn  U3y4yeHUM AMCUMMNIMHBI  UCMONb3yeTcs nporpaMMHoe obecrneveHue,
coBpeMeHHble npodpeccroHanbHble 6a3bl AaHHbIX U MHOPMALMOHHbIE CrpPaBOYHbIE


https://biblos.vsuet.ru/MegaPro/Web
https://e.lanbook.com/
https://urait.ru/
http://education.vsuet.ru/
https://e.lanbook.com/book/210887
https://e.lanbook.com/book/215714
https://e.lanbook.com/book/383858
https://e.lanbook.com/book/399728
https://e.lanbook.com/book/209933
https://e.lanbook.com/book/296243

cuctembl: ANOC yHuBepcuTeTa, B TOM 4ucrie Ha 6Hase nporpammHOM nnatopMmbl
«Cpepna anekTpoHHoro obyyeHus 3KLy.
Mpun ocBOEHMM AUCLUNIMUHBLI UCMNONb3yeTCA JINLEH3UOHHOE U OTKpbITOe

nporpammHoe obecrnevyeHue

Mporpammbi JTuueH3nn, peKBU3nTBLI NOATBEPKAAIOLLEro AOKYyMeHTa

Adobe Reader Xl (6ecnnatHoe IMO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-
distribution.html

AnbTt ObpasoBaHne Jnuensunsa Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»

Microsoft Windows 8 Microsoft Open License

Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1
License No Level#61280574 ot 06.12.2012 r.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Microsoft Open License
Professional Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1
License No Level #48516271 o1 17.05.2011 r.

https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1
License No Level #61181017 o1 20.11.2012 .

https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/
open-license
Libre Office 6.1 JInyeHsuns Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (BknioveH B yCTaHOBOYHbIN MakeT
onepauunoHHon cuctembl AnbT O6pasoBaHue 8.2)

KOMMNAC 3D LT v 12 (6ecnnaTtHoe MO)
http://zoomexe.net/ofis/project/2767-kompas-3d.html

T-FLEX CAD 3D Horosop Ne 74-B-TCH-3-2018 ¢ 3AO «TOIN CUCTEMbI» ot 07.05.2018 r.
YHuBepcuTeTckas JnuensunoHHoe cornawenune Ne AO0007197 ot 22.05.2018 r.
Komnac 3D V21 JlnuensunoHHoe cornatieHne ¢ 3AO «ACKOH» Ne KAl-16-
1380
Cy6nuueHnaunonHein gorosop ¢ OO0 «ACKOH-BopoHex» ot 09.02.2022 .
APM WinMachine JInueHsmoHHoe cornawenme ¢ OO0 HTL, «AlMMM» Ne 105416 ot
22.11.2016 r.
Cnpago4Ho-rpaeoebie cucmemMbl
Mporpammbl JInueH3un, peKBU3UTbI NOATBEPXKAAIOLLEro AOKYMEHTA
CnpasoyHbie [loroBop 0 coTpyaHn4ecTse ¢ “MHopMCBA3b-4epHO3eMbe”, PernoHanbHanbHbIN
npasosas MHOPMALIMOHHBIN LEHTP 0BLLEPOCCUIICKO CETW pacnpoCcTpaHeHUs NpaBoBon
cnucrema nHdopmaumm KorcynbtaHT Mntoc
«KoHcynbTaHT Ne 8-99/RD ot 12.02.1999 .
Mnoc»

7 MaTepuanbHoO-TexXHUYecKoe o6ecneyeHme QUCLUMNIIUHDI
Y4yebHble ayauTopuu aOns npoBefeHust y4ebHbIX 3aHATM B TOM 4ucrie B
cdopmaTe npakTUyYeckon NoAroTOBKMN BKMOYAIOT B Ce0s:



1 YyebGHas ayautopus (y4eOGHble MacTepcKkue) Ans NpoBeAeHMs MPaKTUYECKUX 3aHATUN,
rpynnoBbIX U MHAMBUAYaNbHbBIX KOHCYNbTAUWUIA, TEKYLLErO KOHTPONSA U MPOMEXYTOYHON
aTTecTtauum

Komnnektbl mebenn anga yyebHoro npouecca — 12 wTt. Paboyee mecto cnecapsa - 10 wr.
CraHku cbpesepHon rpynnel - 4 ef.

CTtaHku TokapHoW rpynnel - 6 eA.

CraHku cBepnunbHOM rpynnel - 4 ef.

CrtaHku wnndoBanbHOM rpynnel 2 eq.

CTtporanbHbIv cTaHokK - 1 ef.

PaspbiBHag MallnHa - 2 LWT.

2 MomeleHne Ne 10 anga camocTtossiTenbHON paboTbl — ayauTopus Ans NnpoBeaeHus
nnaHnpyemon ydebHom, yuebHo-1ccrnenoBaTenbCkom, HayYHO-UccnegoBaTenbCkom pabdoThbl
CTYAEHTOB U acnnpaHToB

e Komnnekt mebenu gnsa y4ebHOro npowecca MarmcTpaTypbl - 8 KOMMNIEKTOB.

e [locka HacTeHHasa 3-x anemeHTHas OH-32M marHuTHas.

3 Yye6Hasa ayautopus Ne 126 gns npoBefeHusi TabopaTopHbIX, NPaKTUYECKMX 3aHATUN,
rpynnoBbIX U MHAMBUAYaNbHbBIX KOHCYNbTAUWUA, TEKYLLETO KOHTPOMSA U MPOMEXYTOYHON
aTTectauun. KomnbloTEepHbIN Knacc

o Komnnekt mebenu gnsa y4ebHoro npouecca - 7 LWr.

e [lepeHocHOe MynbTUMeEONNHOE 00opyaoBaHMeE:

1.MpoekTop ViewSonicPJD 5232,

2.3kpaH Ha wTtaTtmee DigisKontur-CDSKS-1101.

3. NotebookLENOVO

JlaBopaTopHo-ucnbiTatensHoe obopynoBaHueE:

4. MeTannorpaduyeckun mukpockon Optika XDS-3MET

5. PaspbiBHas mawumHa IP20 2166P-5/500

6. briok ynpaBneHus MY-7 YXJ14.2.

4 Yye6Hasa ayautopus Ne 124 ons npoBefeHNst 3aHATUI NEKLMOHHOTO TUMa, NPaKTUYEeCKUX

3aHATUN, TPYNMNOBbLIX M UHAMBUAYANBHbIX KOHCYbTaLWNA, TEKYLLErO KOHTPOSS, MPOMEXYTOYHOMN

M UTOrOBOW aTTecTaumm

¢ Mebenb anst y4ebHoro npouecca - 15 KOMMekT.

e [lepeHocHoe MynbTUMeannHoe obopyaoBaHue: npoektop ViewSonicPJD 5232, akpaH Ha
wratmee DigisKontur-CDSKS-1101.

Hocka 3-x anemMeHTHas men/mapkep

5 MomeweHne Ne 122 ona xpaHeHUss u NpodnnakTn4eckoro obcnyxmBaHunst y4ebHoro
obopynoBaHus

o KomnnekT me6enu YBI - 3 komnnekTa,

e 3TIK Core i7-2600,

e MY Laser Jet Pro MFP

MeToguyeckoe obecneyeHve QUCUMUMIVH

Yye6Hasn ayautopus Ne 227A ans npoBegeHns nabopaTopHbIX, NPaKTUYECKUX 3aHATUR,
6 rpynnoBbIX N UHANBMAYANbHbBIX KOHCYMNbTAUUN, TEKYLLLEro KOHTPOSS U MPOMEXYTOYHOM
aTTectauun. KOMnNboTEPHbIN Krace

Meb6enb npenogasatenem - 3 kKOMM.

o YcraHoBka MKM-010 ans ucnbiTaHMs KOMMNO3MUMOHHbBIX MaTepuarnos

e [lpuHTep HP LaserJet 1018

e [laHenb rpacgpmyeckaa OVENIP 320

KomnbtoTepsl PENTIUM 2.53/2.8/ 3.2 ¢ goctynom B ceTb HTepHeT- 4 wT.

7 Yye6Hasa ayautopus Ne 125 ona npoBefeHust 3aHATUIA NEKLMOHHONO TUNa, NPaKTUYeCcKnX
3aHATUN, TPYNMNOBbLIX M UHAMBUAYANbHbIX KOHCYbTaLWNA, TEKYLLErO KOHTPOSS, MPOMEXYTOYHOMN
W UTOroBOW aTTECTaLUN

Komnnektbl mebenn anga yyebHoro npouecca — 25wr.

[ononHutensHO AnNs camocTosTenbHOM paboTbl 0By4valroWmMXca UCNOoMb3YTCS
yYn-TanbHble 3anbl pecypcHoro ueHTpa BIYWUT oOcCHalleHHble KOMnblTepamMu CO




cBObOAHbIM Oo-CTynoM B ceTb WHTepHeT n OGMBnuoTeyHbIM M MH(OPMAaLMOHHO-
CrpaBoOYHbIM CUCTEMAMU

8.0ueHo4YHble MaTepuanbl ANA NPOMEXYTOYHOM aTTecTaumm oby4yarowmxcs
no AUCLUMUMNIINHe

OueHouHble maTepuanbl (OM) ansa gucumnnnHbl BKOYAlOT B cebs:

- nepevyeHb KOMMETEeHUUN C yKaszaHMeM 3TanoB Mx hopMMpoBaHUS B npouecce
0CBO€eHUS obpasoBaTeNibHOW NPOrpaMmbl;

- onucaHue nokasaTtenen u KpUTEPUEB OLEHMBAHUS KOMMNETEHLUUI Ha pa3nnYHbIX
aTanax nx opmMmMpoBaHNSA, ONNCaAHME LKAl OLEHNBAHNS;

-TUNOBbIE KOHTPONbHbIE 3adaHUs WNWU WHble MaTepuanbl, Heobxogumble ANS
OLIEHKM 3HAHWMN, YMEHWUIN, HABbIKOB W OMbiTa AEATENbHOCTU, XapaKTEPU3YyHLMX 3Tanbl
dopMmnpoBaHNSA KOMNETEHLIMI B MPOLIECCE OCBOEHUS1 0Opa3oBaTenbHOM NporpamMmeil.

-MeTOANYECKME MaTepuansl, onpeaensowmnn npoueaypbl OLEHMBaHNUS 3HaHUN,
YMEHWUIN, HaBbIKOB W OMbiTa AEATENbHOCTUN, XapaKTepuayoLwmx aTanbl opMUpOBaHNS
KOMMNETEHLIUN.

OM npencraBnsATCA OTAENbHLIM KOMMNOHEHTOM U BXOASAT B cOcTaB pabouen
nporpamMmmbl AUCLUUNIUHbBI.

OueHo4yHble MaTepuanbl  opmupytoTcs B cooTtBeTctBum ¢ 1 BIYUT
«lMonoxeHne 06 oLEHOYHbIX CpeacTBaxy.



AHHOTALUUA
K PABOYEW NPOrPAMME
Oucunnnuubl «CUCTEMBI KOMMNBIOTEPHOIO NIIAHUPOBAHNA TEXHONTOMMYECKMX NPOLIECCOBY
HanpaBneHne noarotoBku

15.03.03- MNpuknagHas mexaHuka
I'Ipouecc n3yyvyeHnsa gucumniivHbl HanpaBneéH Ha (*)OpMVIpOBaHMe Yy OﬁyanOLIJMXCﬂ

crnepyoLWmMX KOMNETEeHLMM:

Ne Kon ®dopmMynumpoBKa Koa n HanmeHOBaHMe nHOukaTopa
n/n KoMneTt KoMnetTeHUnn AOCTUXeHUda KoMmnetTeHummn
eHLuumn
1 MNKs-1 Crioco0eH 00pabarbiBaTh ¥ aHATU3UPOBATH M0 1nke1— OBpabaTbiBaeT 1 aHanuanpyeT
HAYYHO-TEXHHYCCKYIO HHPOPMAITHIO, HaY4HO-TEXHMHECKYI0 MH(OpMALWIO,
KOHCTPYKTOPCKY!0, TEXHONOTMYECKYHO 1
KOHCTPYKTOPCKYO, TEXHOJIOTUYECKYIO U MPOEKTHYIO AOKYMEHTALMN U FTOTOBUT UCXOAHbIE
MIPOEKTHYIO JOKYMEHTAIINIO, COCTaBIISITh [aHHble AN BLINOMHEHNs OTAENbHbLIX 3Tarnos
onucaHue U 0hOPMIIATH TUIAHBI, IPOTPAMMEI H COOTBETCTBYIOLNX paGoT
HPOEKTHI OT/EIbHBIX YTAMOB HAYYHO- NO2nk..1 — CocTaBnaeT onncaHns nnaHos,
HCCIIE/IOBATEIbCKHUX, TPOCKTHO- NPOrpaMm 1 NPOEKTOB OTAESbHLIX 3Tanos
Hay4HO-UCCreaoBaTeNbCKUX, MPOEKTHO-
KOHCTPYKTOPCKHUX 1 IIPON3BOACTBCHHO- KOHCTPYKTOPCKMX 1 NPOU3BOACTBEHHO-
TEXHOJIOTHIECKUX PadOT C HCIOIB30BAHNEM TEXHOIOTUYECKUX paboT
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUI
MO3nks-1 — OchopMnisieT pesynbTaThl Hay4yHO-
UCCreoBaTeNbCKNUX, MPOEKTHO-
KOHCTPYKTOPCKMX 1 MPON3BOACTBEHHO-
TEXHOMOMMYECKMX paboT C NCronb3oBaHNeM
COBPEMEHHbIX KOMMBIOTEPHBIX TEXHOSOTUIA
2 MKs-2 CnocobeH y4yacTBoBaTb B NMPOEKTUPOBAHUM W12 — MPOBOANT PyHKUMOHATBHBII,
MaLUMH 1 KOHCTPYKLMI C LieNblo obecnedeHns TEXHUYECKMIA 1 TEXHOOTVNECKNIA aHanua
o MPOEKTMPYEMbIX KOHCTPYKLIWIA 1 MALLWH
MX NPOYHOCTM, YCTOMYMBOCTU, AOSTOBEYHOCTU U poeKTVpye OHCTPYKLY a -
6 BecrieueHns HaneXHOCTH 1 WO2nks2— BbINONHAET pacyeTbl KOHCTPYKLMA,
€30MacHocTH, 0 AS Y3I10B U AeTaneil MalinH Ha NPOYHOCTb,
M3HOCOCTONKOCTWM Y3/10B W AETANIEN MALLUUH C YCTOMYMBOCTb, [AONTOBEYHOCTb, HAAEXKHOCTb U
YYETOM TEXHOTOMMYHOCTU NUX U3rOTOBNEHUSA M3HOCOCTOMKOCTb
WO3nke2— KOHCTpyMpyeT yanbl 1 getany MallmH
C Y4ETOM TEXHONOTMYHOCTM NX M3FOTOBMEHMS
3. MKe-3 CnocoGeH MPUMEHATh KOMIBIOTEPHEIE N1nkes— Ncnoneayet CAD-, CAE-cicTeMbl Npu
CHCTEMBI ABTOMATH3HPOBAHHOTO NPOEKTUPOBAHUN U UHXEHEPHOM aHannse
paspabaTbiBaeMbIX MaLLIMHOCTPOUTESbHBIX
MIPOEKTHPOBAHNUS, HH)KCHEPHOTO aHAIIN3a, u3menmit
MTOJITOTOBKH YTIPABIISIOMINX IIPOTPaMM
MAaIIMHOCTPOUTEIBHOTO 000pyIOBaHUS U
CHCTEMBI aBTOMATU3UPOBAHHOM OATOTOBKU WH2nies — Vicnonbayet CAD-, CAM-cictemb! npy
p A paspaboTke 1 OTNaaKe ynpasnsiowmx nporpamMm
npoussoactsa (CAD-, CAE-, CAM-, CAPP- [Ns onepaumii N3roToBNeHNns AeTanu Ha
CHUCTEMBI) TIPH MPOCKTUPOBAHHUH, 060pYyA0BaHMM C YUCTIOBLIM MPOTPAMMHbBIM
KOHCTPYHPOBAHUH U MU3TOTOBJICHUHU Y3JIOB U ynpasnexHnem
AcTalleH MallnH W03nkes— VicionbayeT CAD-, CAPP-cucTembl
npw paspaboTke TEXHOMOMMYECKNX NPOLIECCOB
U3rOTOBMIEHWNS MALUMHOCTPOUTESBHBIX N3LEeninit

Co.qepx(aHMe pa3genoB AUCUUNIUHBLI: CosBpemeHHbI pbiHOK CAIMP u nepcnekTvBbl
passutua. MeToabl aBTOMaTU3UMPOBAHHOTOMPOEKTUPOBAHUSA  TEXHOMOMMYeCcKUx  MpOoLEeCCOoB.
O6ocHoBaHue TEXHUYECKNX peLLeHun, obecneynBaloLLmnX rokasatenmu HaOEeXHOCTU
Npon3BOACTBEHHBLIX cnucTem. MpuHumnuanbHas cxema CAlNP TexHonornyecknx onepaumin. Coctas u
3apaun nogcucremobecneveHvne CAMNP npucnocobneHnin. XapakTepucTunkm CAINP
npucnocobnexnmin. [lMpuMepbl MNPOMBLILLNEHHON peanuM3auuM CUCTEM  aBTOMAaTM3UMPOBAHHOMO
npoekTnpoBaHus npucnocobneHun.CAMNMP TeXHONOMMYEeCKMX NPOLIECCOB MeXaHU4Yeckom obpaboTku
AnropuTtmbl NPOEeKTUPOBaHNA CTPYKTYpb onepauun, onpeaeneHue paumoHansHom
nocrnenoBaTefnibHOCTM 00paboTkM 3NEeMEHTOB 3aroToBkM. ABTOMATM3auMsi pacyeta pexnmoB
pes3aHus, napameTtpuyeckas onTumMmM3auus. ABTOMaTuM3auus TEeXHUYECKOro
HOPMMPOBaHNS. ABTOMaTU3MPOBaHHOE KOHCTPYKTOPCKOE LOKYMEHTMPOBaHME. VIHopMaLMOoHHOe



NMPUNOXEHMUE 1
K pabo4yen nporpamme



OLEHOYHbIE MATEPWUAIIbI
AnA NPOMEXYTOYHOU ATTECTALUN

no gucuunimHe

CuncreMbl KOMNLIOTEPHOrO NNAHUPOBAHUA TEXHOJIOrMYeCKUX
npoLueccoB

1. 1. I'Iepel-leHb KOMMNEeTeHUUn ¢ YKa3aHuem 3TanoB ux ('.bOpMVIpOBaHVIH



B pesynbTate OCBOEHWUs OAUCUMMNIUHBI B COOTBETCTBUM C MPEedyCMOTPEHHbLIMU
KOMMeTeHUMs MM 00YyYatoLLMNCA OOIMKEH:

Ne Kon PopmynupoBKa Kon u HanmeHoBaHue nHaukaTopa
n/n | komneTr KOMMeTeHLMun AOCTUXEHUA KOMMEeTeHLUN
eHuuun
1 MKe-1 CnocobeH obpabaTtbiBaTh U NO1rks1 — OBpabaTbiBaeT n
aHanuanMpoBaTb Hay4YHO-TEXHUYECKYHO aHanuampyeT Hay4YHO-TEXHUYECKYHO
NHGOPMaLIMIO, KOHCTPYKTOPCKYHO, MHOpMaLNO, KOHCTPYKTOPCKYHO,
TEXHOMOrMYECKYH0 N MPOEKTHYIO TEXHOJOIMYECKYIO U NMPOEKTHYHO
OOKYMEHTaLMI0, COCTaBMATb OMUCaHNE U OOKYMEHTaLMM 1 TOTOBUT NCXOAHbIE
odhopMAsTb NNaHbl, MPOrpaMMbl U MPOEKTbI | AAHHbIE ANS BbINOMHEHUSA OTAENbHbIX
OTOenNbHbIX 3TanoB Hay4HO- 3TanoB COOTBETCTBYHLNX paboT
nccrnegoBaTenbCkux, MPOEKTHO- W21 — CocTaBnsieT onucaHus
KOHCTPYKTOPCKMX 1 NPOV3BOACTBEHHO- nnaHoB, NPOrpaMM M NPOEKTOB
TexHonormyeckmx pabort ¢ OTOenNbHbIX 3TanoB Hay4HO-
NCMNONb30BaHNEM COBPEMEHHbIX nccrnegoBaTenbCKMX, MPOEKTHO-
KOMMbIOTEPHbIX TEXHOMOMIA. KOHCTPYKTOPCKUX Y MPON3BOACTBEHHO-
TEXHONOrM4Yeckux pabot
NO3rks1 — OcpopmnsieT pesynbTaThl
Hay4HO-UccnegoBaTenbCKux,
NPOEKTHO-KOHCTPYKTOPCKMX U
NPOW3BOACTBEHHO-TEXHOMNOMMYECKNX
paboT ¢ Ucnonb30BaHUEM
COBPEMEHHbIX KOMMBLITEPHbIX
TEXHONorum
2 MKe-2 CnocobeH yyactBoBaThb B NpoektupoBannn | U 1nks2— MpoBoant
MaLUMH U KOHCTPYKUWUIA C Lernbio YHKUNOHANBHbIN, TEXHUYECKUA K
obecneyeHns nx NPoOYHOCTH, TEXHOJIOMMYECKMI aHanmn3
YCTOMYMBOCTW, OONTOBEYHOCTU U NPOEKTUPYEMbIX KOHCTPYKLMIA U
6e3onacHocTn, obecneyeHms HagEeXHOCTU | MaLUWH
N N3HOCOCTOMKOCTM Y3I10B U AeTanen NO2rks2 — BeinonHgeT pacyeThbl
MaLLWH C y4€TOM TEXHOSOMMYHOCTU UX KOHCTPYKLUWW, Y3IOB 1 geTanen
N3roToBIEHNS MaLLUWH Ha NPOYHOCTb, YCTOMYNBOCTb,
OONTOBEYHOCTb, HAOEXHOCTb U
W3HOCOCTONKOCTb
NO3nke2 — KOHCTpyUpyeT y3nbl 1
AeTanu MaLluH C y4eToMm
TEXHOJIOMMYHOCTM UX N3rOTOBIIEHNS
3. MKBs-3 CnocobeH NpUMeHATL KOMMbIOTEPHbIE WO1rkes — Vicnonbsyet CAD-, CAE-
CUCTEMbI aBTOMATM3NPOBAHHOTO CUCTEMbI MPU NPOEKTUPOBAHNM U
NPOEKTUPOBAHNS, UHXXEHEPHOIO aHanu3a, WH)XEHEePHOM aHanmse
MOAroTOBKM YNPaBMAOLLMX Nporpamm pa3pabaTbiBaeMbIxX
MaLLWHOCTpoUTENbHOro obopyaoBaHus u MaLUWMHOCTPOUTENbHbIX M3Oenui
CUCTEMbl aBTOMaTU3NPOBAHHOM NO2nks3— Vicnonbayet CAD-, CAM-
noaroTtosku npoussoactea (CAD-, CAE-, cucTeMbl Mpu pa3paboTke 1 oTnaake
CAM-, CAPP-cuctemsl) npu yNpaBnsioLWmMX NporpaMm Ans
NMPOEKTMPOBaHNW, KOHCTPYMPOBaHU U onepauun N3rotToBneHns getanum Ha
N3roTOBMEHWUN Y3MOB 1 AeTanen MaLvH 060opynoBaHUN C YNCIOBLIM
nporpamMmmHbIM yrpaBrieHnem
WO3rks-3s — Micnonbayet CAD-, CAPP-
cucTembl Npu paspaboTke
TEXHOMNOrMYecknx NpoLLeccos
N3roTOBMEHUS MaLLMHOCTPOUTESbHbIX
nsgenum
Ne Kon n HaumeHoBaHue Pe3ynbTaThbl 06y4YeHusi (NoKa3aTenu oueHMBaHUs)
n/n MHAMKaTOpa AOCTUKEHUS

KoOMneTeHumnmn

MOlnet —  OGpabatbiBaeT u | 3Haem:
aHanuamMpyeT  Hay4YHO-TEXHUYECKYH
MHdopMaLmIo, KOHCTPYKTOPCKY!O,

TEXHOJI0IrM4YeCcKyto n

MPOEKTHYIO | COOTBETCTBYHOLIMX paboT

Hay4YHO-TEXHUYEeCKyto
TEXHOJIONM4YEeCKy0 N NPOEKTHY0 AOKYMeHTauun

WHbopmaLmio, KOHCTPYKTOPCKY!O,

YMeem:roToBUTb WUCXOAHblE [aHHble AN BbINOMHEHUS OTAErNbHbIX 3TanoB




OOKyMeHTauun 1 rotoBuUT UCXOAHbIE
OaHHble ona BbINONTHEHNA
OTAENIbHbIX aTanos
COOTBETCTBYHOLLUX pa60T

Bnadeem: HaBblkamu aHanusa Hay‘-IHO-TeXHVNeCKOVI WHopMauuu, Ans
BbINOJNIHEHUA OTAENbHbIX 3TAanoOB COOTBETCTBYHOLLNX pa60T

NO2mks1 — CocTaBnseT onucaxHms
nnaHoB, MPOrpamMm v NPOeKToB
OTAenNbHbIX 3TanoB Hay4HoO-
nccrnenoBaTenbCKuX, MPOEKTHO-
KOHCTPYKTOPCKUX U
Npon3BOACTBEHHO-TEXHONOMMYECKNX
pabot

3Haem: NopsiAOK ONMcaHus MNaHoB, NPOrpamMM 1 NPOEKTOB OTAESbHbIX 3TanoB
Hay4HO-UCCrneaoBaTeNbCKNX, MPOEKTHO-KOHCTPYKTOPCKMX U NMPOU3BOACTBEHHO-
TexHomnornyeckux padot

Ymeem: BbINOMHATL paboTbl MO ONWCAHWIO MAAaHOB, NPOrpamMmm U MPOEKTOB
OTAENbHBIX 3TanoB Hay4YHO-UCCreAoBaTeNbCKMX, MPOEKTHO-KOHCTPYKTOPCKMX
paboTt

Brniadeem: HaBblkaMy aHanmn3a xapakTepPUCTMK NMPOEKTOB OTAENbHbLIX 3TanoB
Hay4HO-UCCneaoBaTeNbCKNX, MPOEKTHO-KOHCTPYKTOPCKMX U NMPOU3BOACTBEHHO-
TexHonornyeckux pabot

WA3nke-1 — OcbopmnisieT pesynbraThbl
Hay4HO-MCccneaoBaTeribCKuX,
NPOEKTHO-KOHCTPYKTOPCKUX U
NpON3BOACTBEHHO-TEXHOMOMMYECKUX
paboT ¢ ncnonb3oBaHMEM
COBPEMEHHbIX KOMMbIOTEPHbBIX
TEXHOMOrnM

8Haem: coBpeMeHHbIe KOMMbITEPHbIE TEXHOMNOMM

Ymeem:ohopMnsaTe  peaynbTaTbl  HayYHO-UCCIEA0BATENIbCKUX, MPOEKTHO-
KOHCTPYKTOPCKMX 1 NPOU3BOACTBEHHO-TEXHOMOMMYEeCKkMX  paboT ¢
MCMONb30BaHWEM COBPEMEHHBIX KOMMbIOTEPHLIXTEXHOMONIA

Bnadeem: HaBblkamy aHanus3a pesynbTaToB HayYHO-UCCREeaoBaTerlbCKyX,
paboTt

W01 nke2— MpoBogut
YHKLUMOHAMNBHbBIN, TEXHUYECKUA 1
TEXHOMOrMYeCcknin aHanms
NPOEKTNPYEMbIX KOHCTPYKLIMIA 1
MaLUnH

SHaem: memoObl nposedeHusi  PYHKLIMOHANBHOrO, TEXHNYECKoro 1

TEXHOMNOIMMYECKOro aHanmnsa nNPOeKTUPYeMbIX KOHCTPYKLIA.

Ymeem:npoBoAMTLTEXHONOMMYECKUIN aHanmn3 NpoeKTUPYeMbIX KOHCTPYKLIMIA
Bnadeem: HaBblkamMu npogedeHusi (PYHKLMOHAMBHOTO,  TEXHUYECKOro W

TEXHOIOMM4YeCcKoro aHanm3a NPoeKTMpyeMbIX KOHCTPYKLUA

WO2nie2— BeinonHseT pacyeThbl
KOHCTPYKLUIA, Y3NoB 1 aeTtanemn
MalLlVH Ha NPOYHOCTb,
YCTONYMBOCTb, JONTOBEYHOCTb,
HaAEXHOCTb M UBHOCOCTOMKOCTb

3naem: mMemodbl nposedeHUsPACHETOB KOHCTPYKLIMWA,
MaLUWH Ha NPOYHOCTb, YCTOWYMBOCTb, AONTOBEYHOCTb.
YMmeem:npoBOAUTbPAcYeTbl KOHCTPYKUMIW,  Y3roB W deTaner MaluH Ha
NPOYHOCTb, YCTOMYMBOCTb, JONTOBEYHOCTb;

Bnadeem: HaBblkamu rpo8edeHUSPaCcHeTOB KOHCTPYKLIMIA

y3noB W pJetanew

WAO3nks2— KOHCTPYymMpyeT y3nbl 1
Aetanu MalluH C y4eTom
TEXHOMNMOMMYHOCTM KX U3rOTOBMNEHUS

3Haem: MemoObl KOHCMPYUpPo8aHUsi y35108 Oemarieli MaliuH.
Ymeem:npoBoaMTbpacyeTbl KOHCTPYKLUUIA,
Bradeem: HaBbikaMu pogedeHusipacHeToB KOHCTPYKLNI

MO 1nkes — Nicnonbayet CAD-, CAE-
CUCTEMbI MPU NPOEKTUPOBaHUN 1
MHXXEeHepHOM aHanuse
paspabaTbiBaeMbIxX
MaLUMHOCTPOUTENBHBIX M3Aenuit

3naem: CAD-, CAE-cucTeMbl Npy NPOEKTUPOBaHNM

Ymeem:Vicnonb3oBatb CAD-, CAE-cucTtemMbl Npy NPOEeKTUpOBaHUN 1

MNHXeHepHOM aHanu3e pa3pabaTbiBaeMbIX MALLMHOCTPOUTESbHBIX N3AENUN
Bradeem:HaBblkamn NPOEKTUPOBAHUSAN VHXEHEPHOro aHanusa

paspabaTbiBaeMbIX MaLLMHOCTPOUTENBbHBIX N3AENUIA

WO2nkss— Vicnonbsyet CAD-, CAM-
cucTeMbl Mpu pa3paboTke 1 oTragke
ynpaensaoLWmx nporpaMm ans
onepauuin U3roToBMNeHua aetanu Ha
060pyA0BaHUM C YACTIOBLIM
nporpaMMHbIM yrpaBneHMemM

BHnaem:

Ymeem:cnonb3oBatb CAD-, CAM-cuctembl npu paspaboTke W oTnagke
yrnpaBnsloWmMX MporpaMm Ans  onepauuii  U3roToBneHWs deTanu  Ha
060pyAOBaHMK C YNCINOBLIM YyNpaBIieHNeM

Bnadeem: HaBblkamu ucnonb3oBaHus CAD-, CAM-cuctemsl

WAO3nkss— icnonbsyet CAD-, CAPP-
cucTeMbl Npu paspaboTke
TEXHOMOrMYeCKUX NpoLeccoB
N3roTOBMEHMSI
MaLUMHOCTPOUTENBHBIX U3Aenuit

3naem: CAD-, CAPP-cuctemMbl npu paspaboTke TEXHOMOIMYECKUX MPOLIECCOB

N3roTOBMEHNS MALLMHOCTPOUTENbHbIX U3AeNuii

Ymeem:Vicnonb3oBatb CAD-, CAPP-cuctemsl npu pa3paboTke

TEXHOMNOIMYECKNX NPOLIECCOB U3rOTOBMEHWS MALLMHOCTPOUTENbHbBIX M3Aenui
Bnadeem: Hasbikamu npumeHeHusi CAD-, CAPP-cuctembl npu paspaboTtke

TEXHOMNOMMYECKNX NPOLLECCOB

2 I'IacnopT OLUEeHO4YHbIX MaTepuanoB No aguncuuniinHe

Ne Paspenbi NHpekc OueHouHble cpeacTBa TexHonorus/

n AncumnnuHbl KOHTpPOIn HavMeHoBaHue NeNe npouenypa

/n pyemoii 3agaHwin OLeHMBaHNA
KoMneTeH (cnocob koHTpons)
umu (nu
€e yacTtu)

1 OcHosBbl MKe1 BaHk TecToBbIX 3agaHnn 1-12 BnaHo4Hoe

aBTOMaTU3MPOBAHHOT TecTupoBaHue




CobecepnoBaHue 39-40 KoHTponb
(BOMpOCHI K 3aLmTe npenogaBaTenem
nabopaTtopHbIx paborT,
3a4eT)
O NPOEKTMPOBaHWSI. MpopaboTka maTepuranos 41-44 KoHTponb
CtpykTypa CAMP no y4ebHuKkam npenogasatenemM
(cobecepoBaHue)
Kenc sagaHune KoHTponb
KypcoBas paboTta 75-76 npenogasaTtenem
104-106 KoHTponb
npenogasatenemM
BaHk TecToBbIX 3agaHM 13-22 BnaHo4Hoe
23-38 TecTupoBaHue
CobecepnoBaHue 45-50 KoHTponb
(BOMNpoOCHI K 3awmTe 55-60 npenogasaTtenem
nabopaTtopHbIx paborT,
ABTOMaTU3aLUSA MKB-2 3a4eT)
2 | TEeXHOMOrN4Yeckoro MKBe-3 MpopaboTka maTepranos 51-54 KoHTponb
NPOEKTUPOBaHUSA no y4ebHukam, 61-74 npenopasaTenem
(cobecenoBaHune)
Kenc 3agaHue
KypcoBas paboTta 77-78 KoHTponb
104-106 npenogasatenem
KoHTponb
npenogasaTtenemM

3. OueHo4HbIe cpeacTBa ANA NMPOMEXYTOYHOWN aTTecTauum

TunoBble KOHTPOJ1bHbIE 3adaHNA U UHbIE MaTepuaribl, Heobxogumble Ans

OLIEHKM 3HaHUI, YMEHMWI, HABBLIKOB 1 (MNK) ONnbiTa AeATENbHOCTU, XapaKTepU3yoLwmnx

aTanbl GOPMUPOBAHNS KOMMETEHLUIN B NPOLIECCE OCBOEHUS 0Opa3oBaTenbHON

nporpamMmbl.

ATtTectaums oby4vatoLierocs No AUCUMNAMHE NPOBOAMTCS B popMe BbIMOSTHEHUS
paboTbl,labopaTopHbIX  pabor,
omeema) W npegycMaTpmBaeT BO3MOXHOCTb nocreayowero cobecenoBaHus

KypCcoBOM

(3aveta).

TECTUPOBAHUA

(unu  nucbmeHHo20

Kaxxabih BapyaHT TecTa BktoYaeT 10 KOHTPOMbHbIX 3a4aHUK, U3 HUX:
- 6 KOHTPOSIbHbIX 3aaHNA Ha NMPOBEPKY 3HAHWUM;
- 2 KOHTPOSbHbIX 3alaHNN Ha NPOBEPKY YMEHWUM;
- 2 KOHTPOJSIbHbIX 3aaHNN Ha NPOBEPKY HaBbLIKOB;

3.1 Tecmbl (mecmoesie 3adaHusi)
3.1.1 Wughp u HaumeHoBaHUe KOMIemeHyuu

Mks-1
MHdOpMaLmio,

3TanoB Hay4HO-

nccnepnoBsaTeribCkux,
npon3BoaACTBEHHO-TEXHOJIOTNMYECKUX

KOMIMbKOTEPHbIX TEXHOMOrnm

pabotr cC

CnocobeH o6pabaTtbiBaTb M aHanuMavMpoBaTb Hay4YHO-TEXHUYECKYIO
KOHCTPYKTOPCKYH, TEXHOJOTMYECKYH M NMPOEKTHYH AOKYMEHTaUuHo,
COCTaBNATb ONMcaHMe W OgOpPMASATb NMaHbl, MPOrpaMmbl U MNPOEKTbl OTAENbHbIX
NMPOEKTHO-KOHCTPYKTOPCKMX
NCNofb30BaHNEM

Ne TecToBOE 3aaHne C BapMaHTaMn OTBETOB M NPaBUibHbIMW OTBETaMU

3agaHus

1. OndbdepeHumaums Ha 4YepHOBbIE M YUCTOBbIE oOnepauun OOyCcrnoBrieHa pasHou

BbINOMHEHUA Pa3MepPoB Ha [AaHHbIX onepauusix U BO3MOXHOCTBIO WCMONb30BaHNUA Ha
HayarbHOM 3Tane MeHee 4OpPOroro 0GopyaAoBaHNs
a.cTeneHbi TOYHOCTH

COBPEMEHHbIX




0. TPYAOEMKOCTbLIO
B. CTOMMOCTbHO
r. CTPYKTypow

Kakme cTagum  BbINOMHAKTCA Ha  3dTane  HayvyHO-UCCrnegoBaTenbCckux — pabot
a npeanpoeKkTHbIX UCCreA0BaHUMA U TEXHMYECKOro 3afaHus.

© 9CKM3HBIN N TEXHNYECKUIA NPOEKTHI

B. MCNbITaHWNS U BBOA B OeNCTBUE

r. cTaguu paboyero NpoekTa, U3rotToBneHve, Hanaaka

OpHon 13 hyHKLMI TEXHOIOTMYECKON NOArOTOBKM NPOM3BOACTBA sBNsieTcs obecnedeHune
KOHCTPYKLMM U3aenus

Bbibepute oguH oTBET:

a. CToMMOoCTH

©. npurogHocTH

B. TEXHOJIOTMYHOCTH

r. saTtpar

BcTaBbTe cnoBo

HomeHknaTypy TEXHOMOrMYHOCTUN N METOAMKY UX ONpPeAernieHns yCTaHaBNMBaoT B
3aBMCUMOCTM OT BuAa nsgenus (getanb, cbopoyHasa eanHmLa, KOMNIEKC U KOMMSEKT),
TvnNa Npon3BOACTBa U CTaguun pas3paboTkn KOHCTPYKTOPCKON AOKYMEHTaLmnm

Bbibepute oguH oTBET:

a. ycnosum

0. onepauwii

B. [OKyMEHTaLmm

r. noKkasareneu

BcTtaBbTe cnoBo

N3roTOBMEHUS U3AENNSt — CYMMapHbIe 3aTpaTthbl Tpyaa Ha BbINOMHEHWE
TEXHOMOrMYECKNX NPOLECCOB N3roTOBMEHNS U3OeNUs

a. MaTepuanoemMKkocTb

0. TPpyAOEMKOCTb

B. 9HEProeMKoCTb

I. KOHCTPYKTUBHOCTb

BctaBbTe cnoBo

PaspaboTka OOKYMEHTaLMM COCTaBNSET 3aKMOYUTENbHLIN 3Tan NPOEKTUPOBaHUS,
3ajayen KOTOPOro sIBNSETCS NONHas AeTannaauus NPOEKTHLIX PeLLEHNH,
obecneunBaroLLas BO3MOXHOCTb OCYLLIECTBIIEHUS BCEX NPOM3BOACTBEHHbIX OnepaLmin,
CBSI3aHHbIX C peanusaumnen aTux peLleHniin U co3gaHnemM u3genus.

a. pabouen

0. onepaTnBHON

B. OnepaunoHHon

r.MapLUpyTHOM

OTpaboTka KOHCTPYKUNM U3AENUSt HA TEXHOMOMMYHOCTb A0IMKHA obecneynBaTth pelleHne
cnenyroLmMX OCHOBHbIX 3afau:

BbiGepute 0auH UM HECKOSNbKO OTBETOB:

a. CHMXKeHue TPyAOeMKOCTU U ce6eCTOMMOCTU U3roTOBNEHUs nsgenus

6. CHMXKeHUne TPY[OEeMKOCTU, CTOMMOCTU U NPOAOITKUTENbHOCTU TeXHUYECKOro
o6cny>XKuBaHus U peMOHTa nsgenus

B. CHWXKEeHMe MaTepuanoeMKoCcTu U3genus, T.e. yMeHblUeHue pacxoda MmeTtanna u
TONNMBHO-3HEPreTU4ECKNX PeCcypcoB NMpu ero N3rotToBreHnm

r. AOCTMXXEeHUe ONTUManbHOW KOHCTPYKTUBHOM U TEXHOSOIMYECKOMN
npeeMCcTBEHHOCTU U3genus

B onuncaHune TexHonormyeckoro npouecca BXoanT:
BbiGepuTe oavH UM HECKOSLKO OTBETOB!

a. MapLlIpyTHas KapTa

6.onepaumnoHHbIe KapTbl

B. onepaunoHHble 3CKNU3bI

r. BeOMOCTb OCHACTKHA

YacTtb npouecca npoun3BoACTBa, HamnpaslieHHaA Ha npuaaHune wu3aenuio Tpe6yeMbIX
pa3mepoB, (OOpM, CBOMCTB, XapakTepUCTUK:

a. TeXHONOrM4ecKkumn npouecc

6. onepauus

B. MapLipyT




r. AencTene

10.

BcTtaBbTe cnoBo

|_|0,EI, __ NOHMMaeTCA KOJIN4eCTBO BpeMeHU, 3aTpavymnBaemMoe Ha uU3rotoerieHme eanHuLbl
npoAyKunK, BbINMONHEeHMe onepaunn unn nepexoaa

a. cebecTonMOoCTbIo

0. TPyAOEMKOCTbIO0

B. TEXHOMNOMMYHOCTbIO

. TOMHOCTbH

1.

OundbdepeHumauma Ha YepHOBble WM 4YMCTOBbIE OMnepauun oBycroBneHa pasHow
BbINOSIHEHUS] pPa3MepPOB Ha [AaHHbIX onepauMsx U BO3MOXHOCTbIO MCMNONb30BaHWUS Ha
HayanbHOM 3Tarne MeHee JOPOroro odopygoBaHus

a.cTeneHbl TOYHOCTHU

0. TpyooemKkocTblo

B. CTOUMOCTbIO

r. CTPYKTypoun

12.

Kakne cragum  BBINOMHAIOTCA Ha  3Tane  HayyHo-uccrnepoBaTenbCkux — paboT
a NnpeanpoeKkTHbIX MCCIeA0BaHUMA U TEXHUYECKOro 3afaHus.

© 9CKM3HbIN N TEXHUYECKUIA NPOEKTHI

B. MCNbITaHWNS U BBOA B OeNCTBUE

r. craguu pabodero NpoekTa, U3roToBneHve, Hanagka

3.1.2 Wlugpp u HaumeHoBaHuUe KOMemeHyuu

MKB-2 -CnocobeH yyacTBOBaTb B NPOEKTUPOBAHMM MAaLUMH WU KOHCTPYKUWUA C LENbHo
obGecneyeHnss nX MNPOYHOCTM, YCTOMYMBOCTM, [AONTOBEYHOCTM U Ge3onacHocTH,
obecrneyeHnss HageXHOCTU U U3HOCOCTOMKOCTU Y3MOB M AeTanen MawwuH C y4eToMm
TEXHOJSTONMYHOCTU NX U3rOTOBIIEHUS

Ne
3aaHusA

TecToBOe 3agaHue ¢ BapmaHTaMuy OTBETOB U NpaBUIibHbIMX OTBETAMM

13

lMpoekTupoBaHWe MalLMHbI NpeanonaraerT:

a. onpepgerneHne TeXHONMOMMYECKNX (PYHKLUIA MaLLUUHbI;
6. BbisiBNieHMe 0CobeHHOoCTeln ee paboThbl;
B.KOMNOHOBKY MaLUMHbI

r. pa3paboTKy o6Lunx BUAOB U HEOBGXOAUMbBIX CXEM.

14

CocTosiHMe n3genus, Npy KOTOPOM OHO CNOCOBGHO HOPMaribHO BbIMOMHATL 3aA4aHHbIe
yHKUMN.

a.paboToCNOCOBHOCTD;

0. X1M3HeOeaTenbHOCTb;

B. YCTOMYMBOCTb;

r. NPOYHOCTb

15

OTkasbl bObIBalOT:

a. KOHCTPYKLMOHHbIE;
0. TexHonorn4eckue;
B. 3KCMslyaTauUOHHbIe;
r.npocTble

16

BcTaBuTh cnoso:
— NPOAYKLMS MPOMbILLIIEHHOIO NPOM3BOACTBA, N3Mepsemas
B LUTYKaX, aK3eMmnnsipax. T0 MOryT BbITb CUCTEMbI 1 UX ANIEMEHTbI (TPakTop, COOPOYHbIE
efuHMUbl 1 geTanu, TexHonornyeckoe obopynosaHue T. 4.).
a. usgenue
6. npoaykuuna
B.AeTanb
r.cuctema

17

BcTaBuTb CNoBo:
obecreyeHne 3TO COBOKYMHOCTb CBSA3aHHbIX Y B3aMMOAENCTBYHOLMNX
TEXHUYECKMX CcpeacTB, obecneymBatomx paboty CAMP, Bkrovyatolas pasnuyHble




annapatHble cpeacTtea (3BM, nepudepuitHblie yCTpOCTBa, CETEBOE 000pYyAOBaHME, JIMHUN
CBSI3W, U3MEpPUTENbHbIE CPeacTBa).

a.TexHu4eckoe

6. opraHM3aLoHHOE;

B. BCTIOMOraTesbHOE;

r. OCHOBHOE

18 Llenb aBTOMaTM3aLMM NPOEKTUPOBAHUS:

BbiGepurTe 0fIMH UNK HECKOMNbKO OTBETOB:

a. NoBblleHWe KayecTBa

6. CHMXKeHMe MaTepuarnbHbIX 3aTpar;

B.COKpallleH1e CpeAcTB NPOeKTUPOBaHUS;

r. NOBbIWEeHUEe NPOMU3BOAUTENILHOCTU TPYAA NPOEKTUPOBLUMKOB

19 CBoncTBO 06beKTa BbINOMHATL 3a4aHHbIe PYHKLUKN, COXpaHsAsi BOBPEMEHMW 3HaYeHUs
YCTaHOBMEHHbIX SKCNIyaTauMOHHbIX NoKa3aTenen B 3agaHHbIX npegenax,
COOTBETCTBYIOLUX 3a4aHHBIM pPeXnumam 1 yCrnoBusaM UCMONb30BaHUSA (TEXHUYECKOMY
o6cnyXnBaHWI0, PEMOHTaM, XPaHEHMIO U TPAHCMOPTUPOBKE).

a. HageXHOoCTb;

6. yCTOMYMBOCTb;

B. CUCTEMHOCTb;

r. PEMOHTOMNPUIOAHOCTb

20 CBOWNCTBO U3genus coxpaHaTe paboTocnocobHOe COCTOsIHME AOHACTYNMEHUS NpeaensHOro
COCTOSIHWS MPU YCTAHOBIIEHHOW CUCTEME TEXHUYECKOrOOBCMYXMBaHNSI U PEMOHTOB.

a. 4ONFTOBEYHOCTb;

6. YyCTOMYMBOCTb;

B. PEMOHTOMNPUIOAHOCTb;

r. TEXHNYHOCTb

21 Ha kakyto cuctemy BO3noxeHbl (PyHKUMM KoopAanHaumm paboTsl cuctem CArP,
yrpaBreHnst NPOEKTHbIMU AaHHBIMU U NPOEKTUPOBAHNEM:

a. CALS

6.PDM

B. ERP

r. PHR

22 Kaknumu cuctemamm ocyLlecTBnsieTcst MHOpMaLMOHHas Noaaepkka atana
npou3BoACTBa NPOAYKLIMM

a. ACYNMu ACYTN

6. CATP n nogcuctemsl

B.CYB[

r. CB[

3.1.3 lWughp u HaumeHoe8aHUe KOMemeHyuu

MKB-3CnocobeH nMpuMMEHSATb  KOMMbIOTEPHbIE  CUCTEMbl  aBTOMaTU3UPOBAHHOIO
NPOEKTUPOBAHNSA, WHXEHEPHOro aHanusa, MOAroTOBKM YNPaBNSAWMNX MNpPOorpaMm
MaLUMHOCTPOUTENbHOro 060pyaAoOBaHUS MU CUCTEMbl aBTOMAaTU3MPOBAHHOW MOATrOTOBKM
npomssogctea (CAD-, CAE-, CAM-, CAPP-cuctembl) npuv npoeKkTMpoBaHuM,
KOHCTPYMPOBAHUN U U3rOTOBIIEHWN Y3I10B U AeTarnen MawuH

Ne TecToBOe 3agaHMe C BapuaHTaMm OTBETOB W NPaBUITbHLIMW OTBETaMM
3agaHus
23 B kavectBe nporpamm CAD 1cnonb3yloTcs Kak cneunanm3anpoBaHHble TpeXMepHble

pedakTophl, Tak U yHMBeEpcarbHble Tuna:

BbibepuTe 0aMH UNKU HECKOMNBbKO OTBETOB:

a. «T-Flex CAD3D»

6. «3D MAX»

B. «<AutoCAD»,

r. «Komnac-3D»BrigensoT cnegytowme suabl obecnedeHmnsa CAIP:
BbibepuTe 0QMH UK HECKONBbKO OTBETOB:

a. TexHn4yeckoe obecnevyeHune

6. maTemaTu4yeckoe obecneyeHue

B. CTPYKTYpHO€e obecneyeHne




r. opraHmsaunoHHoe obecneyeHne

24

YHudmumpoBaHHble rpacdumyeckne sapa, npuMeHsieMble BO MHOMMX COBPEMEHHbIX
CAIP:

a. Parasolid, ACIS

6.VHDL, VHSIC

B. VXOverdrive, Thinkdesignkernel

r. «<AutoCAD»

25

KoMnbloTepHO-0pUEHTUPOBaHHbIN NPoLLecC NOCTaBOK (CbIPbA U KOMMIEKTYHOLMX)
370 :

a. OnpepgeneHue CALS TexHonorum

6. OnpegeneHne cuctemMbl 06MeHa AaHHbIMU O NPOAYKTaX

B. OnpegeneHne Habopa TEXHOMNOMMIN, METOAOB M NPOrpamm, UCNOMb3yeMbIX Npu
NPOW3BOACTBE U3OENUN.

r. Onpegenenne CAIP

26

BcTtaBuTb CnoBo

obecneyeHne 3TO COBOKYMHOCTb CBA3aHHbIX Y B3aUMOAENCTBYIOLLNX TEXHUYECKUX
cpencTs, obecneunBatowmx paboty CAlP, BknovaoLwas pasnmyHble annapaTHble cpeacTsa
(3BM, nepucpbepunHble ycTponcTBa, ceTeBoe 0b60pyaoBaHMeE, NIMHUN CBA3W, U3MEPUTENbHbIE
cpenctea).
a.TexHn4yeckoe
6. opraHn3aunoHHOE;
B. BCMOMOraTesbHOE;
r. OCHOBHOE

27

KomnnekcHble CAIP

a. COCTOSIT U3 COBOKYMHOCTU pPas3fUyHbIX NOACUCTEM

GopMEHTUPOBAHLI Ha NPUMOXKEHWUS!, TAE OCHOBHOWM NpoLeaypol NPOeKTUPOBaHUS ABMsieTcs
KOHCTPYMPOBaHMS

B.aBTOHOMHO MCMONb3yeMble NPOrpaMMHO-METOONYECKNE KOMMMEKChI

r. B KOTOPbIX NPV CPaBHUTENBHO HECMOXHbIX MaTeMaTUYeCcKMX pacdeTax nepepabatbiBaeTcs
OonbLUoK 06BbEeM JaHHbIX

28

BblgenstoTt cnegytowme suabl obecnedeHns CAlMP:
BbibepurTe 0QMH UNKU HECKONBKO OTBETOB:

a. TeXxHn4eckoe obecnevyeHue

6. MaTemaTnyeckoe obecneveHue

B. CTPYKTypHOEe obecneveHune

r. opraHM3aunoHHoe obecneyeHne

29

Cpeactea aBTOMaTU3aUUM MNNAHUPOBAHUSA TEXHOMOMMYECKNX MPOLIECCOB MPUMEHSIEMble Ha
cTblke cuctem CAD n CAM:

a. CAPP

0. CAGE

B. CADD

r. CAE

30

CpenctBa  TEXHONOTMYECKOW  MOAFOTOBKM — MPOM3BOACTBA  M3genun, obecneymBaroT
aBTOMaTU3aLmMio NPorpaMMmMpoBaHus 1 ynpasneHuns obopygosanus ¢ YUMY:

a. CAD

6. CAE

B. CAM

r. CAPP

31

B kauectBe nporpamm CAPP B HacTosLee BpeMs UCNOMb3YHTCS:
BbiGepute oanH UM HECKONBKO OTBETOB:

a. «T-Flex/TexHollpo»

6. «T-Flex/CUMAC»

B. CAE

r. CAM

32

CoBOKyNHOCTb MeTOA0B (CNOCOBOB) N3roTOBIEHUS (M3MEHEHUS, 0O0pabOoTKK), OCyLLIECTBsIE-
MbIX B NpoLecce NPOM3BOACTBA KakoW-Nnbo NpoayKuum, BbINONIHEHWUST paboT:

a. TexHonorus

0. oToenka

B. 0bpaboTka

r. onepauus




33

CpefcrtBa aBTOMaTU3MPOBAHHOIO MPOEKTUPOBAHUSA, NpedHasHaYeHHble AN aBToMaTusaumm
OBYMEPHOrO  MNM  TPEXMEPHOTO  FEOMETPUYECKOr0  MPOEKTMPOBAaHWS,  CO3[4aHud
KOHCTPYKTOPCKOW M TEXHONMOMMYECKOM AOKYMEHTaLun

a.CAD

6. CAGE

B. CADD

r. CAE

34

[nsi NPOEKTMPOBaHUSA U3Oenuii MalLMHOCTPOEHUS UCMOMb3YIOT crieluanbHble
UHXXEHEPHO-KOHCTPYKTOPCKME NOAXOAbI.

BbiGepute OAMH UMM HECKOMNbKO OTBETOB:

a. c6anaHCMpPOBaHHOCTb MHTEPECOB CTOPOH.

6. AMHAMUYHOCTb NPOEKTUPOBAHUS.

B. CACTEMHOCTb M KOMMJIEKCHOCTb NPOEKTUPOBaHUS

I. COBOKYMHOCTb npouecca

35

BcTraBuTtb cnoBo:
I'IpoeKTI/IpOBaHI/IFl 3TO COBOKyI‘IHOCTb MeToaoB I'IpaKTI/ILIeCKOFO Bbl-
MOMHEHNsi NPOEKTMPOBAaHNS UM 0ByYeHNs SToMY.

OTBeT:

a. MeToauKa;
6. cxema;
B.Tabnuua

r.rpad;

36

OcHOoBHble CMOCODObI MHXEHEPHO-KOHCTPYKTOPCKOrO MPOEKTUPOBAHNS
cnegywowme.

Bbibepute oanH UM HECKONBKO OTBETOB:

a. py4YHoe NpoeKTupoBaHue.

6. nonyaBTOMaTM3MPOBaHHOE AuaroroBoe npoekTupoBaHue Ha ABM.
B. aBTOMaTM3MpOBaHHOe NpoeKTupoBaHue Ha IBM.

r. CUICTEMHOE MPOEKTUPOBaHNE

37

N3 4yero coctout nporpaMmMHOoe  obecrneyeHue  CcUCTeM  ynpaBneHua?
a. U3 CUCTEMHOro M NPUKIIAagHOro NPorpaMMHoOro o6ecneyeHus

6. U3 CUCTEMHOTrO M MHOPMALIMOHHOIO NPOrpamMmMHOro obecneyeHus

B. U3 MaTemMaTM4ecKoro v NpuknagHoro NporpaMMHoro obecneveHus

r. MaTeMaTM4eckoro u MHPOPMaLMOHHOIO

38

Pasnuuatot cnepytowme nogcnctemol CAMNP:
BbibepuTe 0aMH UNKU HECKOMNBbKO OTBETOB:

a. npoekTupylowme

6. obcnyxuBatrowme

B. obecrneynBatoLine

. CEpBUCHbIE

3.2 Bonpocbil (cobecedosaHue)

3.2.1 Wugpp u HaumeHoBaHuUe KOMIemeHyuu

MkB-1 CnocobeH obpabaTtbiBaTb U aHaNM3NPOBaTb HAyYHO-TEXHUYECKYO NHAPOPMaLINIO,
KOHCTPYKTOPCKYIO, TEXHOMOrMYECKYd W MPOEKTHYK AOKyMEHTauuilo, COCTaBNATb
onucaHne n oopMNATbL NraHbl, NPorpaMmbl U MPOEKTbl OTAESNbHbLIX 3TarnoB Hay4HO-
nccnenoBaTenbCKUX, MPOEKTHO-KOHCTPYKTOPCKUX U NPON3BOACTBEHHO-TEXHOTOMMYECKNX
paboT C UCNOoNb30BaHMEM COBPEMEHHbLIX KOMMBbIOTEPHbLIX TEXHOSTOMMN




Homep Bonpockbi:

Bomnpoca

39 OcHOBHbIE NPWHLMMNBI OPraHn3aumn NPon3BOLCTBEHHbBIX MPOLIECCOB.

40 MeToAbl opraHM3aumMm NPON3BOACTBEHHbIX NPOLIECCOB

41 [Mpu3HaKkn 1 NpeanochIyikM opraHmMsaumnm NOTOYHOro NPOM3BOACTBA.

42 OpraHusaums 1 niaHMpoBaHue Kak OyHKUMM yNpaBrieHns NpoM3BoACTBOM
43 OCHOBHbIE XapaKTEPUCTUKM NMpoLuecca NiaHMpoBaHuUs.

44 CyLHOCTb OpraHnsaumm Npon3BoACTBa.

3.2.2 Wlugpp u HaumeHoB8aHuUe KOMemeHyuu

MKB-2 -CnocobeH y4yacTBoBaTb B MPOEKTMPOBAHUM MaLUMH U KOHCTPYKUUIN C LIENbIO
obecrneyeHnss KX MNPOYHOCTM, YCTOMYMBOCTM, [AOSTOBEYHOCTM U BesonacHocTH,
obecneyeHnss HageXHOCTU U U3HOCOCTOMKOCTM Y3MOB M AeTanen MawuH C y4eToMm
TEXHOMOrMYHOCTN UX U3rOTOBMNEHNS

Howmep Bonpocbi:

Bonpoca

45 HageXXHOCTN M M3BHOCOCTONKOCTM Y3N0B M AeTanen MaLlnH

46 MpMHLMNBI NPOEKTUPOBAHNSA MaLLIVH

47 lNoHATHe HageXXHoCTU

48 Llenb obecneyeHns NpOYHOCTU Y3rOB AeTanen mawivH

49 Knaccudukaums TeXHONOrMYECKnX NpoLeccoB U CTPYKTypa onepauui.

50 VicxogHble gaHHble Ans MPOEKTUPOBAHMS TEXHONOMMYECKNX MPOLIECCOB MEXaHNYECKOMN
00paboTKu.

51 VcxodHble JaHHble AN NPOEKTUPOBaHMS.

52 MpoeKkTnpoBaHUe TUMOBbLIX U FPYNMOBbLIX TEXHONOIMMYECKUX NPOLLECCOB.

53 TunoBble TEXHONMOrMYECKMNE NPOLIECCHI.

54 'pynnoBble TeXHOMNOorMyeckne npoLeccehbl.

3.2.3 Wlugpp u HaumeHoBaHuUe KOMNemeHyuu

MKB-3CnocobeH MNpPUMEHATb  KOMMbIOTEPHbIE  CUCTEMbI  AaBTOMAaTU3NPOBAHHOMO
NPOEKTUPOBAHUS, WHXEHEPHOro aHanusa, MOAroTOBKM YNpaBnsloWmMX nporpaMmm
MaLUMHOCTPOUTENBHOrO 060PYAOBaHMA M CUCTEMbI aBTOMATU3MPOBAHHOW MOATOTOBKM
npoussogctea (CAD-, CAE-, CAM-, CAPP-cuctembl) npu npOEKTUPOBAHMUM,
KOHCTPYMPOBaHMUM 1 U3rOTOBMEHNN Y3NOB U AeTanen mawivH

Howmep Bonpocei:

Bonpoca

55 [Mopsaok NOAroTOBKM YNPaBASOLWMX NPOrpaMmM MaLLMHOCTPOUTENBHOro o6opyaoBaHus
56 KomnbloTEpHbIE CUCTEMbI aBTOMaTU3MPOBAHHOIO NPOEKTUPOBAHMS

57 KomnoHeHTbl 1 obecneyeHne CAIP

58 Yrto 3HaunT TexHu4deckoe obecneyeHne CAIP

59 Yrto 3HaunT matemartmnyeckoe obecneyeHne CAIP

60 [ns vyero Heobxogmmbl O6GcnyxMBaKOLWMNE CUCTEMDI

61 AHanus npouecca NpoeKTUPOBaHNS

62 CTpyKTypa npouecca NpoeKTMpoBaHns

63 3agaym aBTomMaTM3aLmm npouecca NPOEKTMPOBAHMS

64 OpraHusauns npouecca aBTOMaTU3NPOBAHHOIO MPOEKTUPOBAHNS

65 MogenvnpoBaHne MexaHNn4ecKknx CBOMCTB MaTepuanos

66 Yto BxoauT B coctaB CAlP

67 [ns yero Heo6xoaMMa cucTema aBTOMaTU3MPOBAHHOIO MPOEKTMPOBAHUS
68 Y710 0bBecneunBaloT CUCTEMbI aBTOMATU3MPOBAHHOIO NPOEKTUPOBAHMWSA

69 B pamkax XM3HEHHOro uukna npomMbiwneHHbix nagenui CAINP noseonser...
70 [ns yero Heo6xoanmbl MpoeKTMPYIOLLINE CUCTEMBI

71 Kak pacwmndpossiBaetca CAD




72 Kak pacwmngpoBbiBaetca CAE

73 Kak pacwmngposbiBaetca CAM

74 Kak pacwmndpoiiBaetca CAPP

3.3 Kelic 3ad0aHue
3.3.1 lWugpp u HaumeHoBaHUe KOMemeHyuu

MkB-1 CnocobeH obpabaTtbiBaTb U aHaNM3NpoBaTb HAYYHO-TEXHMUYECKYIO MHAOPMALNIO,
KOHCTPYKTOPCKYIO, TEXHOSNOrMYECKytd W MPOEKTHYK [OOKYMEHTauuil, COCTaBnATb
onucaHne n odopMNATb MiaHbl, NPOrpamMMbl U NPOEKTbl OTAENbHbIX 3TArNoB Hay4HO-
nccnenoBaTesnbCKUX, MPOEKTHO-KOHCTPYKTOPCKUX M NPON3BOACTBEHHO-TEXHOOMMYECKNX
paboT C NCNOMb30BaHMEM COBPEMEHHbIX KOMMLIOTEPHbLIX TEXHOMOMMI

Howmep 3apaHue:
Bornpoca
75 MpeanpuaTne ocywecTBNAET NPOEKTMPOBAHME M3OENWI C Lienblo obecnedeHns nx

NMPOYHOCTM, YCTONYMBOCTU Y3NO0B 1 AeTanen mawmuH. Kakne ctagun pabot Heobxoammo
NPOBECTM Ha 3TOM 3Tane

76 [ns obecneyeHns yHKLUMOHUMPOBAHUS aBTOMAaTU3NPOBAHHbIX CUCTEM C Lienbio
obecneyeHnst MX NPOYHOCTU, YCTONYMBOCTU, JONTOBEYHOCTU 1 6e30nacHOCTH,
obecneyeHns HagEXHOCTU U U3HOCOCTOMKOCTU Y3MNOB U AeTanen MallnH npegnpusatmie
MMeeT TEXHMYECKoe U MaTemaTuyeckoe obecneydeHune. M3 yero coctouT TexHn4eckoe
obecneyeHne

3.3.1 lughp u HaumeHo8aHUe KoMnemeHyuu

MKB-3CnocobeH npuMeHsTb KOMMbIOTEPHbLIE CUCTEMbI aBTOMATU3MPOBAHHOIO
NPOEKTUPOBAHNSA, WHXEHEPHOro aHanusa, MOAroTOBKM YNPaBMSAWMNX MNPOrpaMm
MaLUMHOCTPOUTENBHOrO 060pPYAOBaHMSA U CUCTEMbI aBTOMATU3MPOBAHHOW MOATOTOBKM
npomnssogctea (CAD-, CAE-, CAM-, CAPP-cuctembl) npu npoeKTMpoBaHuM,
KOHCTPYMPOBaHWM 1 U3rOTOBNEHNN Y3I0B 1 AeTanen MalluH.

Howmep 3apaHue:
Bonpoca
77 Ha npeanpusitum B paMkax >XM3HEHHOro LMKa npoMbIlneHHbIX nsgenui, CAINP pewaet

3agayun aBTomaTM3auuy ctaguin NPoOeKTUPOBaHWS 1 NOATOTOBKN NPOU3BOACTBA. YKakKuTe
OCHOBHYI0 Lenb co3gaHus CAlNP Ha npeanpustum

78 B pesynbTaTe KOHCTPYMPOBAHUS Ha NpeanpusaTuM CO30aeTcsl KOHKPEeTHasi, 04HO3HaYHas
KOHCTPYKUMSt n3genus. YTto BbINOMHAETCS B NpoLecce KOHCTPYMpOBaHMUS

3.4 Bonpocbi (3a4em)
3.4.1 Wlugpp u HaumeHoOBaHuUe KOMIemeHyuu

MkB-1 CnocobeH ob6pabaTbiBaTbh U aHANM3NPOBATb HAYYHO-TEXHUYECKYD MHGOPMaLMIO,
KOHCTPYKTOPCKYIO, TEXHONMOrMYECKYld W MPOEKTHYK [OOKyMEHTauuio, COCTaBnATb
onuncaHve u oopmMIATb NNnaHbl, NporpamMmMbl U NMPOEKTbl OTAENbHBIX 3TanoB Hay4HO-
nccnenoBaTesnbCKUX, MPOEKTHO-KOHCTPYKTOPCKUX M NPON3BOACTBEHHO-TEXHOTOMMYECKNX
paboT ¢ MCnonb30BaHMEM COBPEMEHHBLIX KOMMBIOTEPHbLIX TEXHOMOIMN

Howmep Bonpocsbl:
Bornpoca

79 [MpoeKkTHas AOKYMeHTauus npeanpusTtums

80 Bunabl KOHCTPYKTOPCKOW AOKYMEHTauum

81 HasHadveHne TEXHONOIMMYECKOM AOKYMEHTaLNN




82 HasHauyeHne MPOEKTHOW JOKYMEHTaLmMK

83 Mepapxmyeckne ypoBHU NPOEKTUPOBaHUS.

84 TpeboBaHMsa K MaTeMaTU4eCKMM MOAENSIM U UX Knaccudpukaums.

85 Kak nogpasgenstoT nHpopmaumio, NnoaroToBAEHHY0 Ans pa3paboTku
TEXHOJOrMYeCcKnX NPoLIECCOB,

86 OcCHoBHble HanpaBneHnst aBTomaTn3aumMm NPOn3BOACTBA B MEXaHMYECKMX Liexax

87 MHcTpymeHTanbHas 6asa CAIP.

3.4.2 llugpp u HaumeHoeaHUe KOMemeHyuu

[MKB-2 -CnocobeH yyacTBOBaTb B NPOEKTUPOBAHMM MAaLUMH WU KOHCTPYKUWUA C LENbH
obecnevyeHns UX MPOYHOCTU, YCTOMYMBOCTM, [JOMroBeyHocTM U 6Bes3onacHocTw,
obecrneyeHnss HageXHOCTU U U3HOCOCTOMKOCTU Y3MOB M AeTanen MawwuH C y4eToMm
TEXHOJTOTMYHOCTU NX U3rOTOBIIEHUS

Homep Bonpoc

Bonpoca

88 Kak obecneudnBaeTcsi yCTOMYMBOCTL Y3M0B U AeTanen malimnH

89 B yem ocobeHHOCTbL 06ecneveHnst MPOYHOCTU Y3II0OB MalLVH

90 Kak onpefendercsa 4ONroBe4yHOCTb Aetanen mMalumH

o1 Kakne meTogbl ncnonb3yoTes ans pa3paboTtku onncandms TI1

92 HasHaueHune TII1

93 Kak obecneuymBaeTcsl TEXHONOrMYHOCTb U3roTOBNEHMUS AeTanen MallvH

3.4.3 lWughp u HaumeHoB8aHUe KOMIemeHyuu

MKB-3CnocobeH NpPUMEHATb  KOMMbIOTEPHbIE  CUCTEMbI  AaBTOMATU3NPOBAHHOMO
NPOEKTUPOBAHUS, WHXEHEPHOro aHanuia, MOAroTOBKM YMpaBnsloWMX MNporpaMmm
MaLUMHOCTPOUTENBHOIO 000OPYAOBaHMSA U CUCTEMbI aBTOMATU3MPOBAHHOW MOATOTOBKM
npoussogctea (CAD-, CAE-, CAM-, CAPP-cuctembl) npu MpOEKTUPOBaHUM,
KOHCTPYMPOBaHMM 1 M3rOTOBMEHWUN Y3N0B 1 AeTanen mawvH

Howmep Bonpocsbl:

Bonpoca

94 Oprannszauusa CAIP.

95 MpuHunnbl cosgaxHns CAIP.

96 Crtaguun co3pganus CATP.

97 CuUCTEMHBIN NOAX04 K MPOEKTUPOBAHMIO.

98 basoBble TexHonormm npoektuposanms B CAINP

99 Kakune nogcucremol CAlP cywiecTBytoT

100 UTo oTHOCAT K npoekTmpyowmm nogenctemam CAIP

101 YTo oTHOCAT K o6cnyxumBatrowmm nogcuctemam CAIP

102 MHdopmauusa o6 nsgennm no atanam ero XXM3HEHHOro LMKIa
103 OTanbl XXKU3HEHHOTO LMKNa U34enus N oesTenbHOCTb NO UX peanunsaumm

3.5 Kypcoeast paboma

Homep Tema

Bornpoca

104 Pa3spaboTka npon3BoACTBEHHOIO NpoLecca M3roTOBIEHUS Bana
105 Pa3paboTka Npor3BOACTBEHHOIO NpoLecca M3roToBreHus hunbTpa
106 Pa3paboTka Npon3BOACTBEHHOIO NPOLIECCa M3rOTOBIEHMS OCU

4. MeTtoau4yeckme Mmartepuanbl, onpegensilowme npoueaypbl OLeHUBaHUA
3HaHMW, YMEHUW, HaBbIKOB U (UNU) onbiTa [EATEeNIbHOCTU, XapaKTepu3yroLmnx




aTanbl OPMMPOBAHUA KOMMNETEHLMUN

Mpoueaypbl OLEHMBAHUA B Xo4€ W3yYeHWUs OUCUMNAWHBI 3HAHWUA, YMEHWA W
HaBbIKOB, XapaKTepuayoLmx atanbl GOpMUPOBaAHUSA KOMNETEHUUI, perfnaMeHTUpyoTCa
NONOXEHNAMMN:

M BI'YUT 2.4.03 lNonoxeHne 0 KypCoBbIX 3K3amMeHax 3adveTax;

M BIrYWUT 4.1.02 MNonoxeHne o penTUHroBON oLeHKe TeKyLlen ycneBaeMocTy, a
TaKke crneayrLwuMm MeETOANYECKUMN YKa3aHUSIMU.

ATTecTaumss NO [OUCUMNIAMHE BbLICTABNSETCA B 3adeTHyO BeAOMOCTb Mo
pesynbTtatam paboTbl B CEMECTpEe MNocre BbINOMHEHNA BCEX BUOOB y4ebGHOM paboThl,
npeaycMoOTpeHHbIX paboyen nporpammMor AUCUUNIUHBI (C OTMETKOM «3a4TEHO») U
nonyyYeHnn no pesynbtataM TeCTMPOBaHUA NO BCEM pa3fenam AUCLUNIIUHBLI HE MeHee
60 %.



5. OnucaHue nokasaTenen U KpMTepueB OLLeHUBAHUS KOMNETEeHUUN Ha pa3nNuyHbIX 3Tanax ux popmMmpoBaHusa, onucaHue Wwkan
OLleHMBaHUA ONs KaXaoro pesynbTaTa obyyeHus No AUCUUNIINHe

PesynbTatbl 06y4YeHust no sTanam
dopMUPOBaHMSA KOMMNETEHLMUN

MpeameT oueHkn
(NpodyKT nnu
npotiecc)

lMNokasaTenb
OLIEHMBAHUS

Kputepun oueHmnBaHus
ChOpPMUPOBAHHOCTU KOMMETEHLNI

LLikana oueHku

Akapgemunyec
Kasi oLeHka
unu 6annsbl

YpoBeHb 0CBOEHUS
KoMneTeHuun

I1Ke—1 - Crocoben o0pabaThiBaTh M aHATM3UPOBATh HAYYHO-TEXHHYCCKYIO HH(POPMAIMIO, KOHCTPYKTOPCKYIO, TEXHOJIOTMYECKYI0 M IMPOCKTHYIO JIOKYMEHTAIHIO,
COCTaBIIATh OMHCAaHWE W OQOPMIIATH IUIaHBI, MPOTPAMMBI M TPOEKTHl OTACIBHBIX ATAMOB HAYYHO-HCCIEIOBATENbCKUX, MPOEKTHO-KOHCTPYKTOPCKUX W MPOU3BOJCTBEHHO-
TEXHOJIOTHYECKHX Pa0OT C MCIOJIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA

3HaTb

ocBOeHa (0a30Bbii,

HayUHO-TEXHMYECKYID  MHOPMALIMIO, PeaynbTar 6onee 60 % npaBunNbHbLIX OTBETOB 3a4TEHO MOBBILLICHHbIA)

KOHCTPYKTOPCKYH, TE€XHOJIOMM4YecKyro un TeCT TeCTVIpOBaHVIﬂ

MPOEKTHYIO IOKyMeHTaLK MeHee 59% npaBUnbHbIX OTBETOB He 3a4TeHo HE ocBoeHa

nopsaoK OnucaHWs nraHoB, nporpamm (HeOoCTaTOuUHbIN)

VI TIPOEKTOB OTAEIILHBIX STAMOB HAYHHO- OB6yyatoLLMIACH HENOSTHO MW ocBoeHa (6a30Bbi,

VICCTISAOBATETNBCKIX, MPOSKTHO™ | o6ecenosatme YpoBeHb BNageHns | HernocrieqoBaTelbHO packpbin 3adTeno MOBbILLEHHbIN)

KOHCTPYKTOPCKMUX WU MNMPOn3BOACTBEHHO- (3(;qu) A MZTepmanomﬂ P P

TEXHONOrM4yecknx paboT;coBpeMeHHble . He OCBOEHa

KOMMbIOTEPHBLIE TEXHONOMMM OByualoLuifCs He packpLIN OCHOBHOE HE 3aHTEHO (HegoCTaTOYHbIN)
CopaepxxaHue oT4é€Ta no nabopaTtopHom ocBoeHa (ba3oBblin,

3awwta no paboTe COOTBETCTBYET TEME saqTeHo MOBbILLEHHbIN)

YMeTb: rotoBUTb WUCXOAHbIE AaHHblE nabopaTopHon

ANs1 BbINOMHEHUST OTAEMbHbIX aTanoe | paboTe YpoBeHb BrnageHus

COOTBETCTBYIOLIMX  paboT;BbINONHATL mMaTtepuanom N .

paboTbl MO  ONMCAaHWIO  MAAHOB, CopepxaHune ot4éta no nabopaTopHom He 3auTeHo He ocBoeHa

nporpaMM U1 MPOEKTOB  OTAENbHbIX paboTe He COOTBETCTBYET TEME (HepocCTaTOuYHbIN)

3Tanos Hay4HO-uUccrnenoBaTesibCKUX,

NPOEKTHO-KOHCTPYKTOPCKUX paboT

opopMnATL  pesynbTaTbl  Hay4HO- O6yqaroLLMics pasobpancs B

ncenepgoBaTesibCknx NMPOEKTHO- . o o

KOHCTSyKTOpCKMX " ’npomBoﬂETBeHHo_ NPeasIoKEHHON KOHKPETHOW CUTyauuu, 334TEHO OCBOEHa (6a30§b|m,

TEXHONOMMYECKMX paboT c YpoBeHb BNageHnst | CaMOCTOSITENIBbHO PELUUT NOCTaBMEHHYHO MOBbILUEHHbIN)

MCnonb30BaHNEM coBpemeHHbix | KeWic 3apaHve MaTepuanom 3a7a4y Ha OCHOBE NOJTYYEHHbIX 3HAHUN

KOMMbIOTEPHBIX TEXHOMOMUIA Ob6yuvatowmics He pewun He OCBOEHA
nocTaBfeHHyl 3agady, He npepnoxun | He 3ayteHo y

(HepgocTaTOYHbLIN)

BapWaHTOB peLlueHnst

BnapeTtbHaBbikamu aHanu3sa HayuHo- | KypcoBasi pabota YpoBeHb BnageHunsa | OBy4vatowmiics NnornHo BbINOMHWUN 3a4TeHo ocBoeHa (6a3oBblin,

TEXHUYECKON UHdopmMaLmu, As Marepuanom 3afjaHve  KypcoBol  pabotkbl.Pabota MOBbILLIEHHbIN)

BbINOJNTHEHNA OTAENIbHbIX 3TAanoB aBnaeTcsa Ll,eJ'IOCTHOIZ,

COOTBETCTBYIOLMX paboT;HaBbIkaMm apryMeHTUPOBaHHOWN, NOMMYecKuit




aHanm3a xapakTepucTUK NPOEKTOB
OTAESbHbIX 3TaNoB Hay4yHo-
nccrefoBaTenbCKUX, MPOEKTHO-
KOHCTPYKTOPCKMX Y MPOU3BOACTBEHHO-
TEXHOMNOrNYecknx paboT

HaBblkaMW aHann3a pe3yrbTaToB
Hay4Ho-uccrnefoBaTenbCkMX, paboT

rpadonMyeckomn YyacTtu.

CBSI3aHHOW, npvBeaeH CMnCoK

WUCTOYHMKOB, MMeeTcsl  rpadmyeckas

YyacTb

OOGy4aloWwmincs 4acTUYHO HEBbIMOMHUI

3agaHue KypCOBOW paboThbl

MOSACHUTENbHYI0 3amnucKy, NpencTaBun 334TEHO OCBOEHa (6a30§b|ﬂ,
rpaguyeckass 4acTb, HO MMeEKTCS MOBbILUEHHbIN)

He3HauYuTeNbHble 3aMe4yaHusi Mo TeKCTy

1 opopmneHnto paboTbl.

Oby4atowmncanpeactaBun

MOSICHUTENbHYK 3anuncKy, npeacTaBun

rpacpmyeckyto  4Yactb, HO [JOMyLUeHbI 334TEHO ocBoeHa (6a308bin,
HesHa4yuTenbHble OWMOKM B pacyeTax, MOBbILLEHHbIN)

MUMEITCA 3HaYUTENbHbIE 3aMedaHus Mo

TEKCTY U 0dpopMIeHmnIo paboThbl

Pabota He dBnfetca  LENOCTHOWM,

apryMeHTMpoBaHHOWN, normyeckmin

CBSI3aHHOM, TemMa 3afaHus He pacKpbITa, HE 334TEHO He ocBoeHa

oTCyTCTBYET CMNCOK NCTOYHMKOB, (HepgocTaToO4YHbIN)
JonylweHbl  CepbesHble  OWubkn B

l1Ke—2 CnocobeH y4yacTBOBaTb B MPOEKTUPOBAHUM MaLLVH U

KOHCTPYKUMI C Lienbto

obecneyeHns HageXXHOCTN U U3HOCOCTONKOCTU y3noB “ netanen MalluH ¢ Yy4€TOM TEXHOJIOTMYHOCTU NX N3TOTOBJ1EHNA

obecneyeHnst MX NPOYHOCTU, YCTONYMBOCTU, JONTOBEYHOCTU 1 6e30MacHOCTH,

ocBoeHa (ba3oBbli,

3HaTb: ocHoBHOE UK BCroOMoraTenbHoe bonee 60 % nNpaBUNbHbLIX OTBETOB 3a4TeHo _

oBopyoBaHue 1 cpecTBa aBTOMAaTU3aLMM Tect PesynbTtat NOBbILIEHHbIIA)

TEXHOOrMYeCKnX onepauun B TecTtnposaHusa 59% He OCBO€EHa

COOTBETCTBUM C TEXHOIIOMMEN U3rOTOBNEHUS meHee o NpaBUNbLHLIX OTBETOB HE 3a4TeHO (HEAOCTaTOuHbIN)

MaLLUMHOCTPOUTENbHBIX  U3LENWiA;  MNaHbl =

pasmelLieHnss 060pyaOBaHMS, KOHTPONMpyeT ObyuatoLynincsi packpbin copepxaque 5

NpaBUMbHOCTb  BbINOMNHEHWs paboT  no BOrnpoca, Briageet OCHOBHbIMU OCBO€EHa (683OBbII/I,

MOHTaXy ncnbITaHnAM " Hanafke TepMMHaAMU N onpeaeneHnd, ymeet 3aHTeHo FIOBbILUG‘HHbIVI)

o6opynoéaHMﬂ W CpeActB aBTOMaTM3aLuu; Cobecenosarne YpoBeHb BriaeHns P Pea Y

SKCTnyATALMOMHbE amiwe | (334€T) MaTepuanom 060CHOBaTb NOMyYeHHbIE BbIBOADI

ABTOMATM3UPOBAHHBIX  MPOM3BOACTBEHHbIX OGy4yalomics He packpbil OCHOBHOE He 334TeHo He ocBOeHa

cuctem cofepxaHuve Borpoca (HegocTaTOYHbIN)

YmeTb BblGUpaTh OCHOBHOE v | 3awunTa no . YpOBeHb BnageHma Cop'ep)KaHme OTYéTa rno na6opaTopHoﬂ 384TEHO OCBO€eHa (6a3OBb||Z,

o S ot | NE60PETOpHOA | WaTEPUETOM paiote cootaercayer Tewe nosbwer )
o aooTe ~ Z

onepauuii;paspabaTtbiBaeT nnaHbl P Cop,ep>|<aHV|e oT4yeTa no ﬂaGOpaTOpHOVI He 3auteHo HEe OCBOEHa

pa3meLleHusi 06opyaoBaHNs, KOHTpoONMpyeT
NpaBUIbHOCTb  BLINOMHEHWS  paboT  no
MOHTaXYy, UCTIbITAHUSIM M Hanajgke

paboTe He COOTBETCTBYET TEME

(HegocCTaTOuHbIN)




obopynoBaHus; npoBoaANTb OLIeHKY

APOMN3BOACTBEHHABIX—CHMCTEM—B—OTHOWCHINIA

Bnapetb

cpeacresamu aBTOMaTM3aLun
TEXHOJI0rMYECKMX onepauui B
COOTBETCTBUM C TEXHOMOMMEN M3rOTOBMEHMS
MaLLUHOCTPOMUTENbHBIX U3AeNuii; Mmemodamu
BbIMOMTHEHUS pabot no MOHTaxy,
UcnbITaHUAM U Hanagke obopydoBaHus U
cpeacTs aBTOMaTM3auuu; OaHHbIMK
aBTOMATM3NPOBAHHBLIX  MPOM3BOACTBEHHbIX
CUCTEM U NPOBOAUT UX OLEHKY B OTHOLLEHWUM
COOTBETCTBUSA TPeOOBAHMSAM 3KOHOMUKM

KypcoBas
paboTta

ypOBeHb BrageHunda
matepuanomMm

O6yu4atowwmiics NOSHO BbIMOMHUI
3afjaHve  KypcoBon  pabotbl.Pabota
ABMseTcs LieNOCTHOW, .
. N ocBOeHa (0a30Bbii,

aprymMmeHTMpOBaHHON, NorMyecKkmn 3a4TeHo o

o MOBbILUEHHbIN)
CBSI3aHHOW, npvBeaeH CMUCOK
WUCTOYHMKOB, MMeeTcs  rpadmyeckas
yacTb
OOyyvamwWminca YacTUYHO HEBbLIMOSTHUI
3agaHue KypCcOoBOW paboThbl
NOACHUTENbHYI0 3anucky, npeacTaBun 3a4TeHO OCBO€Ha (6330%bl|7|,
rpachmyeckass  yacTb, HO  MMeKOTCS MOBbILLIEHHbIN)
He3Ha4YUTENbHbIE 3aMe4YaHnsi Mo TEKCTY
1 ocbopmaeHMO paboTbl.
Ob6y4atowmicsanpencTaBmnn
NOSICHUTENbHYK 3anncKy, npeacTaBun
rpaduyeckylo  4acTb, HO [JOMyLLEHbI 34TEHO ocBoeHa (ba3oBbli,
He3HauyuTenbHble OWKMOKM B pacyeTax, MOBbILLEHHbIN)
UMEITCA 3HaYMTENbHbIE 3aMevaHus Mo
TEKCTY 1 0hOpPMIIEHMIO paboThl
Pabota He 4Bngetca  LIENOCTHOW,
aprymeHTMpOBaHHOMN, nornyeckmmn
CBSI3aHHOW, TemMa 3afaHusi He pacKphbITa, HE 334TEHO He ocBoeHa
oTCyTCTBYET Crncok NCTOYHMKOB, (HepgocTaTOuHbIN)
ponyuweHbl  cepbesHble  OWubkn B

rpadorM4ecKkomn YacTu.

lMKe—-3 - CnocobeH NpMMeHATb KOMMNbIOTEPHbIE CUCTEMbI aBTOMAaTM3MPOBAHHOIO NPOEKTUPOBAHUS, MHXEHEPHOrO aHanm3a, NoAroToBKMN yNpaBnsoLwmuxX NporpaMmm
MaLUMHOCTPOUTENBHOrO 060PYyA0BaHUSA 1 CUCTEMbI aBTOMaTM3UMpoBaHHON noarotoBku npoussoacTtea (CAD-, CAE-, CAM-, CAPP-cuctembl) npu NnpoekTupoBaHuu,

KOHCTPYMPOBAHUN N N3rOTOBJ1IEHNN Y3J10B U aetanen MaluH

3HaTbCAD-, CAE-cucTeMbl nNpu
NPOEKTUPOBaHNM; CUCTEMBI NPU
paspaboTke 1 oTnagke ynpasnstoLwmx
nporpamMmm ansi onepaumn
M3roTOBIEHUS AeTanu Ha
obopynoBaHUK C YMCNOBbLIM
nporpaMmmMHbiM ynpaeneHnem CAD-,
CAPP-cucteMbl Npu paspaboTke
TEXHOMOMMYeCKNX NpPoLLECCOB

ocBoeHa (6a308Bbin,

oonee 60 % npaBuNbHbLIX OTBETOB 3a4TEHO _
T Pesynbtat NOBbILIEHHbIN)
ecT
TEeCTUpoBaHUA o He OCBOeHa
MeHee 59% npaBunbHbIX OTBETOB He 3a4TeHOo o
(HegocCTaTOYHbIN)
CobecenoBaHune YpoBeHb BnageHus | OGy4vatomincs packpbin CoaepKaHue 3a4TeHo ocBoeHa (06a3oBbli,
(3aver) MaTepuanom BOMpoca, Bnageet 0CHOBHbIMM MOBbILLEHHbIN)

TeEPMHaAMN N onpeaeneHna, ymeert
0b0ocCHOBaTb nosiy4eHHble BbiBOAbI




OOyyvamLwminca He packpblyl OCHOBHOE HE 334TEHO He OCBOeHa
N3roTOBINEHUS! MALLUMHOCTPOUTENBHbBIX cogepxaHue Bonpoca (HegocCTaTOYHbIN)
IMeTENC CAD-, CAE & y y
METbuCnonL3oeath - - CopgepxaHne oTyéta no nabopartopHou 3a4TEHO ocsoeHa (6a3oBbIn,
CCTEMbI NPy NPOEKTUPOBaHUN 1 paboTe CoOTBETCTBYET TEME MOBBbILUEHHbIIA)
VHXXEHEePHOM aHanmse
pa3pabaTbiBaembIX
MaLLUMHOCTPOUTESbHBIX U3AENNi;
mucnonb3oBatb CAD-, CAM-cuctemsl
3awmra no
npu pa3paboTke 1 oTnagke ol . YpoBeHb BnaaeHns
ynpasnsaowmnx nporpamm A1 nabopaTtopHom MaTepuanom
ogepau,mm M3roTOBNEHNS aeTanu Ha paboTte CopepxaHue oT4€Ta no nabopaTtopHon He 33auTeHo He ocBoO€eHa
0OOpYAOBaHIN C HMCTIOBBIM paboTe He COOTBETCTBYET TeMe (HeJoOCTaTOYUHbIN)
ynpaenexvem; Vicnonb3oate CAD-,
CAPP-cucteMbl Npu paspaboTke
TEXHOMOMMYECKUX NPOLLECCoB
N3roTOBMEHUS! MALLUMHOCTPOUTENbHBIX
n3genun.
BnapeTbHaBsbikaMy  NpoeKTUPOBaHUSA O6yvarowuics pasobpancs B
" NHXXEHEePHOro aHanusa NpeanoXXeHHOW KOHKPETHOW CcuTyauumu, OocBoOeHa (ba3oBbli,
aspabaTbiBaeMbIX 3a4TeHO y
pasp 3 CaMOCTOATENbHO peLunn NOCTaBMEHHYIO MOBbILLEHHbIN)
MaLUNHOCTPOUTESTbHBIX nspenn; 3a7a4y Ha OCHOBE MOMYYEHHbIX 3HAHWN
HaBblKaMu MCMONb30BaHUSA CAD-,
CAM-cucTeMbl; HagbikaMu NMPUMEHEHUS
CAD-, CAPP-cucteMbl npu paspaboTke . YpoBeHb BNageHus
Kewnc 3agaHune
TEXHOMOIMMYECKUX NPOLEeCccoB MaTepuanom .
O6yvatowuics He peLuun
He ocBO€Ha
nocTaBfeHHy 3ajady, He NpeanoXun | He 3a4TeHOo

BapnaHTOB peLlueHndA

(HepocTaTouHbIN)
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