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MpakTnyeckune 3aHATUA, Yac.
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208

12

Buabl caMocTosTeNIbHO paboThbl
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1. BHewHe TpeboBaHWSA
Tabnuua 1.1

Mpynna

KomneTteHuumn

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

MpogheccroHanbHble
KOMMETEHLMM

MK-1.B/T1IP Cnoco6eH BbIMOMHATL pa3paboTKy yHKLMOHaIbHOM, TOrMYeCcKoi,
TEXHWUYECKOW 11 3KOHOMMYECKOIA OpraHM3aLmmn MallMHOCTPOUTENbHbIX MPOU3BOACTB, NX
3/1EMEHTOB, TEXHNYECKOT0, a/ITOPUTMIYECKOTO 1 MPOrpamMMHOr0 06ecneyeHns Ha OCHOBE
COBPEMEHHbIX METOL0B, CPEACTB M TEXHOMOTMIA MPOEKTUPOBAHWS 1 aBTOMATM3aLMM

MK-1.B/T1P. 1 3HaeT 3KOHOMMWYECKIME 1 OpraHn3aLMOHHbIE aCMeKTbl KOMMNbIOTEPHOIO
WHTErpypoBaHHOIO NPOU3BOACTBA

MK-1.B/TIP. 5 ¥YMmeeT ncnonb3osaTs Npu peweHnn 3agad CATIP, MHCTpYMeHTasbHble
CUCTEMbI, A3bIKM NPOrPaMMMUPOBAHUS, CUCTEMbI YIIPABIEHWS N KOHTPOAS, CUCTEMbI cbopa
1 06paboTKN AaHHbIX

MpodeccroHanbHbIE
KOMMeTeHLMM

MK-2.B/T1P CnocobeH yyacTBoBaTh B paspaboTke NPOEKTOB, (POPMyNMPOBaTL UX e 1
3a/laum C yYeTOM TEXHOMOMUYECKMX, KOHCTPYKTOPCKMX, 3KCMNyaTaLUMOHHbIX U MPOYnX
napameTpoB, paspabaTbiBaTb 0606LLEHHbIE BAPUAHTLI PeLLEHNS NMPOEKTHBIX 3a4a4y 1
BblGMpaTh ONTUMASbHBIE PeLLeHuns, paspabaTbiBaTb TEXHUYECKME 331aHNA Ha CO3[aHue
HOBbIX Y MOJEPHM3ALMIO CYLLEECTBYIOLLMX MALLMHOCTPOUTENbHBIX U3AENNIA, YCTPOICTB,
CPEACTB W CUCTEM KOHCTPYKTOPCKO-TEXHOIOrMYECKOro 06ecneyeHuns
MaLUVHOCTPOUTENbHBIX MPON3BOACTB, NPOBOANTL TEXHUYECKME PACcUeThI MO BbIMOMHAEMbIM
MPOeKTaM, TEXHUKO-3KOHOMUYECKOMY U (hyHKLVOHA/IbHO-CTOMMOCTHOMY aHann3y
3PDEKTUBHOCTY NMPOEKTUPYEMBIX MALLMHOCTPOUTENBbHBLIX MPOU3BOACTB, CPEACTBaM U
CUCTEMaM OCHalLLIEHWSA, NPOBOAWTL OLEHKY MHHOBALIMOHHOIO NMOTeHLaMa BbIMONHAEMbIX
MPOEKTOB 1 UX PUCKU

MK-2.B/MNP. 3 3HaeT CTPYKTYPHbIN NOAXOS K MPOEKTUPOBAHUIO, U3rOTOBMEHNIO,
aKcnayataumy 1 nepepaboTke MaIMHOCTPOUTENbHON MPOAYKLMK

MK-2.B/TP. 5 YMeeT ocyLLecTBAATL MHHOBALMOHHOE MPOEKTNPOBaHWE, OLLeHMBATb
3(h(heKTUBHOCTb MHHOBALINIA

2. TpeboBaHna HI'TY K nnaHMpyembIM pesy/ibTaTam 00yyeHUsi, COOTHECEHHbIM C

NHAMKATOPaMu JOCTKEHNS KOMMETEHL M
Tabnuua 2.1

VIHAMKATOPbI AOCTMXKEHNSI KOMMETEeHLMIA

PopMbl OpraHmsaLmnu

Pe3ynbTaTbl 06y4eHUs 3aHATUI

IK-1.B/TIP. 1 3naeT 3K0OHOMHYECKHE H OPIraHH3ANMOHHBIE ACIIEKTHI
KOMIIBIOTEPHOI'0 HHTeI PHPOBAHHOIO IPOM3BOCTBA

0 Npo6nemax v TeHAEHUUAX pa3BUTUs coBpeMeHHbIX CAD/CAM cuctem MpaKTUYeCKMe 3aHATUS;

CamocTosTe/ibHasa paboTa

chopmMynMpPOBaTb 3a4a4y 1 ONpeaennUTb HanpaBieHe NoMcKa peLLeHus MpaKTuYecKme 3aHATUS;

CamocTosTe/ibHasa paboTa

MeTOoAbl ONTUMM3aLUN TEXHNYECKNX 00BEKTOB B CMCTEMAX aBTOMAaTU3MPOBaHHOrIO |[lMpakTuyeckue 3aHATUS;

MNPOEKTNPOBaHUA

CamocTosTenbHas paboTa

IK-1.B/IIP. 5§ YMmeert ucnojib3oBath npu pemennn 3aga4u CAIIP,
HHCTPYMEHTAJIbHBIE CHCTEMBI, SI3bIKH MPOrPaMMHPOBAHUS, CHCTEMBI
ynpaBJeHHsI 1 KOHTPOJISI, CHCTeMBbI c00pa M 00pa0OTKH AaHHBIX

(YHKUMM 1 CTPYKTYPbI CUCTEM FrEOMETPUYECKOTO MOZENMPOBaHUS MpaKTUYecKme 3aHATHS;

CamocTosaTenbHas paborta

(*)yHKLI,I/IVI N CTPYKTYPbl CUCTEM FEOMETPUYECKOT0 MOAE/IMPOBaHNA FlpakqueCKme 3aHATAUA;

CamocTosTenbHas paborta

MoAenmpoBaTb C/1I0XKHbIE 006BEKTHI B NOBEPXHOCTHOM U TBEpPAOTENNLHOM BUAE npaKTI/Il-IeCKVIe 3aHATUA;

CamocTosaTenbHas paborta

o cTpykType CATIP IMpaKTuyeckune 3aHATUS;
CamocToaTenspHas pabora
MPUHLMMBLI NOCTPOEHUA 1 cocTaBHble YacTu CATP MpaKTuyeckune 3aHATUS;

CamocTosaTe/ibHas paboTa




0 Ha3Ha4yeHUN N 0Co6eHHOCTAX OCHOBHbIX CAD/CAM cuctem

MpaKTnyecKne 3aHATUS;
CamocTosaTenbHas paborta

IIK-2.B/IIP. 3 3naeT cTPYKTYPHBIH H0AX0] K IPOCKTHPOBAHMIO,

H3TO0TOBJICHUIO, JKCIIIyaTallul " ﬂepepaﬁoTKe MaI[IP[HOCTpOPlTeJI]:HOi('I

NPOAYKIIHHA

OCYLLECTBNATb NOATrOTOBKY MOAENM K NMPOU3BOACTBY

MpaKTUYecKme 3aHATUS;
CamocToATeNIbHAaA paboTa

3afayn N MeTobl NPOEKTUPOBaHUA

lNpakTnyecKme 3aHATUS,;
CamocTosaTe/ibHas paboTa

o cTpykType CAIP

MNpakTnyecKme 3aHATUS;
CamocTosTe/ibHasa paboTa

IK-2.B/IIP. S YMeeT ocymecTBJISITh HHHOBAIIHOHHOE IPOEKTHPOBaHHUeE,
oneHNBaTh 3¢ PeKTHBHOCTH HHHOBAIMIA

0 Ha3HayYeHUM N 0C0BeHHOCTAX 0CHOBHbIX CAD/CAM cuctem

MNpakTnyeckme 3aHATUS;
CamocToaTeNibHas paboTa

MeTOoAbl ONTUMM3aLUN TEXHNYECKNX 0OBEKTOB B CMCTEMAX aBTOMaTuU3nNpoBaHHOTO

MPOEKTUPOBAHWS

MpakTuyeckune 3aHATUS;
CamocTosaTenbHas paborta

pa6oTel B8 CAD/CAM cuctemax

MpaKTUYecKme 3aHATUS;
CamocTosTenbHas paborta

3. CofepykaHue 1 CTPYKTypa ANCUUN/NHBI

Tabnuua 3.1

TeMbl NPaKTNYeCcKnX Visuxe | o navkaTop!
b Y Hacbl |(opme npakT. (*)OISLM;H:;: poctwkeHns | YyeBHasn AesTeNbHOCTb
saHATIN nogr., vac. "7 | komneTeHumia
CemecTp: 4

ﬂ'I/I,EI,aKTI/ILIeCKaFI eanHnua: Cucrtembl aBTOMaTU3NPOBaHHOIO NMPOEKTMNPOBaHUA

CTyfeHTbl 3HaKOMSATCS Ha

NK-1.B/Mp.1
1. OcHOBHbIe 3Tanbl U LKA NPaKTUYECKNX 3aHATUAX C
KOMMJIEKCHOTrO 0,5 0 0,5 T1K-2.BITIP. OCHOBHbIMM 3Tanamm un
’ ’ 3,MK-2.B/MNP
NPOEKTUPOBAHUA LMKNamMy KOMMIEKCHOrO
S NPOeKTNPOBaHNA

CTyaeHTbI 3HaKoMATCA €
2. AHanIn3 TeXHOMOTNYECKOM MK-1.B/IMP.1{MeToAMKOR NpoBeAeHNs
CUCTEMbI NPON3BOACTBA 05 0 05 ,[K-2.B/T1P. |aHan13a TeXHONOrM4eCKO
n34ennii N NOCTaHOBKa 3a4aum ' ' 3,MK-2.B/TP|cucTeMbl Npon3BOACTBa
Ha NPOeKTpOBaHue 5 N30ennii 1 NOCTaHOBKM

3afa4n Ha NPOEKTMPOBaHVe

MK-1.B/MP.1|CTyaeHTbI n3y4atoT ¢
3. eHepaLmsa BO3MOXKHbIX 05 0 05 ,[MK-2.B/T1P. |ngeonorveii reHepaumm
BapnaHTOB peLleHns 3aaau ’ ' 3,MK-2.B/T1P|BO3MOXHbIX BApUaHTOB
5 peLleHns 3agad

CTyAeHTbl OPOpMAISIOT 3Tarn
4. OthopmneHue aTana "aHanun3 "aHann3 3agaun”
3afaumn” (oueHka MK-1.B/MP.1|(oueHnBatOT
XapaKTepUCTMK cucTem " 05 0 05 ,[MK-2.B/T1P. | XapakTepucTuKmn cuctem "
BXo4" 1 " Bbixog", ' ' 3,MK-2.B/TP|Bxoa" n " Bbixoq",
onpeaeneHve n aHanms 5 ornpesenatoT n

OrpaHNYeHnin peLLeHnst)

aHa/IM3NpYIT OrpaHNyeHns
peLLEHWIA)




5. IMoBepXHOCTHOE U1
TBEpAoTeNbHoe

MNK-1.B/Mp.1

3HaKOMCTBO C MAeosormen
MOCTPOEHUSA AaHHOr0 nakeTa
Y ero nHTepericom.
MocTpoeHne NNHWIA, ayr,
KpuebIx. Co3faHuve
MOBEPXHOCTENA:
NPUMUTVBHASA NMOBEPXHOCTb,
MOBEPXHOCTb BpaLLeHus,
MOBEPXHOCTb BbITATVBAHMS,
MOBEPXHOCTb N3 Habopa
nepeceKaroLLIMXcs KpUBbIX,
MOBEPXHOCTb C BeayLLeit
Kpu1BOW. PeakTnpoBaHue
nosepxHocTeir. Co3gaHue

MoAennpoBaHme 061-EKTOB C énnKkléBél/_erﬁ Cokg yrneHui v gacok.

1CNo/ib30BaHMe NPorpammHoro ' -.5' no;eep'?xMHHoecl-ng;.

npoaykta PowerSHAPE .
Co3paHue TBepAbIX Ten:
NMPUMUTUBHOE TENOo, TeNo
BpalLLleHus, Teno
BbITATMBaHWSA, TEMO U3
MOBEPXHOCTENA.
PefaKkTMpoBaHue Terl.
KoHBepT1poBaHue Ten B
MOBEPXHOCTMN 1 HAa0BOPOT.
Mogrotoska Mogenu K
npounssoacTay. Co3faHue
MOBEPXHOCTM pa3bemMa
npeccopmbl. Co3gaHue
NNTEAHBIX YKNIOHOB.

Anpaktndeckasa egnHuya: CAD/CAM cuctembl

6. BbI6op oNTMMaIbHOrO

BapuaHTa (onpegeneHue

BECOBbIX KO3PULNEHTOB AK-1.B/AP.1 CTy,EI,eHTbIU3HaKOMFITCF| c

KpUTEPUEB MOLE/IN KAYeCTB, MK-2 B/Mp. | METOAKOI novcka

pa3paboTKa MaTpULLbl peLleHmns ’ 5 paLMoHa/IbHOro BapuaHTa

3afjaum, onpegeneHve peLLeHns 3aaaun

KOJINYECTBEHHbIX 3HAYeHUIA

noKasaTesieil Ka4uecTBa)
CTyOeHTbI 3HAKOMATCH Ha
MPaKTUYECKMX 3aHATUAX C

7. HazHauyeHune, 0cob6eHHOCTH, AK-1.B/Mp.1 |Ha3Hauenmem,

COCTaB CUCTEM MK-LB/MP. 0CO6EHHOCTSAMU, COCTaBOM

aBTOMaTM31POBAHHOIO 5.MK-2.8/I1P CUCTEM

MPOEKTUPOBaHMA 3 [K-2 B/ | 28TOMaTN3MPOBAHHOTO

PowerSolutions, SolidWorks, ' P5 NPOEKTUPOBaHMS

SolidEdge, Komnac, NX

PowerSolutions,
SolidWorks, SolidEdge,
Komnac, NX




8. Co3zfaHune speKTUBHbIX 1
6e30nacHbIX yrpaBAsoLWmMx
nporpaMm Ansa cTaHkos ¢ Yy
No NOArOTOB/IEHHOM
CAD-mogenn ¢
NCMosib30BaHMEM
NpPOrpamMmMHbIX MakeToB
PowerMILL

MNK-1.B/Mp.1

,MK-1.B/T1P.

5,MK-2.B/TP

3,MK-2.B/M
P.5

3HaAKOMCTBO C MAeooruel
MOCTPOEHUSA aHHOIO NakeTa
1 ero nHTepgericom.
OnucaHve 3aroToBKu.
Bbl6bop MHCTPYMeHTa.
UepHoBast 06paboTKa:
BbI6OPKA CMELLIEHNEM,
06paboTka no npogunio,
pacTpoBas 06paboTKa,
06paboTka 60KOM (hpe3sbl 1
T.4. YncToBast 06paboTKa:
pacTpoBas, Mo pagnanbHOMY
LabioHy, No cnvpasbHoOMy
LwabnoHy, obpaboTka no
CO37]aHHOMY LLIAG/IOHY, C
NOCTOSIHHOMN Z,
yeTblpexocesas, C
3D-cmeLleHnem,
pOTaLMOHHOE (hpe3epoBaHmne
n T.4. JopaboTka
OCTaBLUMXCS Y4aCTKOB.
MpoBepKa TpaeKTopuii
OBVDKEHWS UHCTPYMEHTa Ha
CTO/IKHOBEHME.
TpaHchopmauus
TPaeKTopuiA,
pefaKTMpoBaHue BX0a -
BbIX0Ja MHCTPYMEHTA.
AHVMaums (3Mynaums)
0TPaboTKM TpaeKTopwuii
LBVDKEHUS.
ABTOMaTN3NPOBAHHAA
MOAroTOBKa YNpaBnstoLLMX
nporpamm A1s KOHKPeTHOM
cuctembl UMY craHka.

9. PaboTa ¢ naketamu
MPOrpaMmHbIX NPOAYKTOB
DELCAM (PowerSHAPE,
PowerMILL, ArtCam)

MK-1.B/MP.1

,[MK-1.B/T1P.

5,MK-2.B/TP

3,MK-2.B/M
P.5

CTyAeHTbl 3HaKOMATCS C
ngeonorvei paboTbl B
nakeTax nporpammHbIX
npogyktos DELCAM
(PowerSHAPE,
PowerMILL, ArtCam)

3.1 MNpaKTnyeckaa NoaroToBka

Tabnuua 3.2

No Tembl 3aHATNNA

®opMbl OpraH13aLmn

Cofep>xaHue NpPaKTUUeCKoi NoaroToBKY

(Bngbl pabor)

1 NoBepXHOCTHOE U TBEPAOTE/IbHOE Mp

MOZEe/NIMpoBaHme 06LEKTOB C UCMO/b30BaHMe
nporpaMmHoro npogykra PowerSHAPE

BbINonHAeT cneaytowme Buibl pabort:
OCYLLIECTB/IAT MOBEPXHOCTHOE U
TBEPAOTENbHOE MOZAEIMPOBaHNE 0O LEKTOB
C 1CN0/b30BaHKe NPOrpaMmmHoOro
npoaykta PowerSHAPE

3.2 CamocToATeNbHas paboTa 0by4yaroLerocs

Tabnuua 3.3
NHankaTopbl
o A P Yacbl Ha Yacbl Ha
No Buabl caMocToATe/IbHOMN paboThl JOCTKeHUA
. [BbIMO/IHEHWE |[KOHCYNbTau N
KOMMeTeHL NN

Cemectp: 4




MK-1.B/MP.1,M
K-1.B/MP.5,MK-
1 |PI3/Pethepar 2.B/MP.3.1K-2, 120 17
B/INMP.5
CornacHo y4e6HOMY NnaHy NO AaHHON AUCLMUMANHE NPeLyCMOTPEHO BbINOMHEHNE PacyeTHO-TpatnyecKoi

paboTbl.

Tematuka pacyeTHO-rpauyeckort paboTbl.

Mo 3aaHHOMY YepTexxy OAHOM M3 NonyopM (MaTpuLa Uan NyaHCOH) NPeccopMbl ANS N3rOTOBNEHNS
n3aennin N3 nnacTmacc cosfgaTb 06beMHY0 Moaens B cpeae PowerSHAPE 1 nonyuntb ynpaenstoLme
nporpaMmbl 415 06paboTKN Ha MHOroLeneBom ctaHke ¢ UMy B cpegax PowerMILL v CMPYT. Kaxapblii
repexof, TEXHO/I0rMYecKOoro npouecca 06paboTkm nosypopMbl NMPeACTaBAAETCA B BUAE aHUMALMM
TPaeKTopUM ABMXKEHWS MHCTPYMEHTA B npoLiecce 06paboTKy 3aroTOBKU.

3agaHue Ha PP moxeT ObITb 3aaH0 NpenogasatesieM UAn NPesIoKeHO CTYAEHTOM, B TOM C/ly4ae, ec/in
aTa paboTa cBs3aHa C BbIMO/IHEHVEM TEKYLLErO KypCOBOro MPOEKTa WU/ BbINOSHEHUEM B Aa/IbHENLLEM
OMMNNOMHOrO MPoeKTa.

B npouecce BbINONHeHWs PP CTyaeHT AO/MKeH 0CBOUTL BCe cTaamuu CAIP, HaunHas OT NPOEKTUPOBaHUA 1
KOHYas 13roToBfieHneM feTanun. Hanbonee MHTepecHble paboTbl JOBOAATCA 40 U3rOTOB/IEHNS PU3NYECKON
mogenn nonytopmbl Ha cTaHke MC-032.: Ckuba B. HO. ABTOoMaTusayms
KOHCTPYKTOPCKO-TEXHO/IOrMYeCKO NOArOTOBKY NPON3BOACTBA AeTaseli CI0KHOW PopMbl B
WHTErpMpoBaHHbIX CUCTEMaX aBTOMATU31POBaHHOIO MPOEKTNPOBaHUSA [SNeKTPOHHBINA pecypc] :
3MEKTPOHHbIN y4yebHO-MeToAMYecKmin Komnneke / B. KO. Cknba ; HoBocK6. roc. TexXH. yH-T. - HoBocnbMpCK,
[2017]. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234735. - 3ars. ¢ 3kpaHa.

MK-1.B/MP.1,MN
K-1.B/IP.5,MK-
2.B/MP.3,MK-2.
B/MNP.5

2 |lMoproTtoBka K 3aHATUAM 68 10

MoAroToBKa K 3aHATMAM BK/OYAET B cebs:

- paboTy C KOHCMEKTOM NIEKLMK, T.e. AOMONHEHME KOHCNEKTa y4ebHbIM MaTepuasioM (y4ebHUKa, y4ebHOro
noco6wus, NepBONCTOMHMKA, LONOMHUTENBHON NUTEPaTypPbl, HOPMATUBHbLIX JOKYMEHTOB 1 MaTepuanom
3MIEKTPOHHOI0 pecypca u ceT VIHTepHeT);

- YTeHue TekcTa (y4yebHMKa, y4ebHOro nocobus, NepBonCTOYHMKA, AOMONHUTENLHOW NNTEPaTypbl);

- KOHCMEKTMpOBaHMe TekcTa (paboTa co CNpaBOYHMKAMU, HOPMATVBHBIMU AOKYMEHTaMW);

- COCTaB/EHVE NlaHa 1 TE3NCOB OTBETA,;

- aHa/IMTM4eckas o6paboTKa TekcTa (aHHOTMPOBaHVe, PeaKTUPOBaHNe, KOHCMEKT-aHaINn3);

- NOArOTOBKA COOOBLLEHNIA HA CEMUHApE;

- NOArOTOBKA pedhepaToB Ha 3afaHHY0 TeMy;

- OTBETbI HA KOHTPO/IbHbIE BOMPOCH;

- peLUeHvie 3a4a4 1 ynpaxHeHWin no obpasuy;

- peLUeHve BapMaTUBHbIX 3a4ay 1 YNPaXXHEHNI;

- BbIMOJSIHEHVIE YEPTEXeEN U CXEM;

- pa3paboTKa a/IropuTMOB 1 Mporpamm.. OpraHu3aums caMocToATeIbHON paboTbl CTYAEHTOB
HoBOCMGMPCKOro rocyjapCTBEHHOr0 TEXHUYECKOr0 YHUBEPCUTETA | METOAMYECKOE PYKOBOACTBO /
HoBocKb. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. KO. CypHuHa]. - HoBocnbupck, 2016. - 19, [1] c. :
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042 Ckuba B. HO.
ABTOMAaTM3aLMA KOHCTPYKTOPCKO-TEXHOMOMMYECKOI NMOATOTOBKM NPOU3BOACTBA AeTasei CI0XHOW (hopMbl
B MHTErpyvpOBaHHbIX CUCTEMAaX aBTOMATU3MPOBAHHOIO NPOEKTUPOBaHMA [DNeKTPOHHbIN pecypc] :
3NIEKTPOHHbIV yYebHO-MeToaMYeckmin komnneke / B. KO. Cknba ; HoBocu6. roc. TexH. yH-T. - HoBocmbumpcek,
[2017]. - Pexkum pocTtyna: http://elibrary.nstu.ru/source?bib_id=vtls000234735. - 3arn. ¢ sKkpaHa.

MK-1.B/MP.1,MN
K-1.B/IP.5,MK-
2.B/MNP.3,MK-2.
B/MNP.5

3 |MopgroToBka K atTecTauum 20 5

CocTas/ieHue M1aHoB M Te3KCOB OTBETOB HA KOHTPO/IbHbIE BONPOCHI; KOHCMEKTUPOBaHME AOMONHUTE/bHbIX
maTepuanos.: Ckmba B. KO. ABTOMaTM3aLMA KOHCTPYKTOPCKO-TEXHOMOMYECKOW NOArOTOBKM
NMPOM3BOACTBA AeTaslell CNIOXHON (POPMbI B UHTErPUPOBAHHBIX CUCTEMaxX aBTOMAaTWU3MPOBAHHOIO
NPOEKTMPOBaHUS [DNEKTPOHHBIN pecypc] : 3M1eKTPOHHbIN y4ebHO-MeToanYecKuiA komnneke / B. KO. Ckunba
; HoBoCK6. roc. TexH. yH-T. - HoBocnbupck, [2017]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234735. - 3arn. ¢ sKpaHa.




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
e-mail:skiba@corp.nstu.ru; JIn4HbIA TUNOBOM
ViHhopMnpoBaHve ca17|T:http://ci%b.nstB.ru/kaf/persons/20541
KOHCYNbTUPOBaHMe e-maiI:skiba@corp.nstu_.ru; CoumanbHble ceTn:vk.com;
Yar:Skype: skeeba vadim
KOHTPOMTb e-maiI:skiba@_corp.nstu.ru; Cpe,qa_aneKTpOHHoro 06y4eHns
HI' TY:http://dispace.edu.nstu.ru/didesk/course/show/2456
Pa3meLLeHre yyebHbIX MopTan HI'TY; Cpefa 3neKTPOHHOIO 06yYeHus
martepuanos HI TY :http://dispace.edu.nstu.ru/didesk/course/show/2456; S6C
Tabnuua 3.5
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX DOpM Kope! (*)Ole/IpyelvlbIX
KOMMEeTeHLMi
1 |Ouckyceus MK-1.B/T1P MNMK-2.B/I'P

®opmupyembie ymenusi: 1. 3HaeT 3KOHOMHUYECKHE U OPTaHNU3ALMOHHBIE ACTIEKTHI
KOMITBIOTEPHOTO MHTETPUPOBAHHOTO MPOU3BOJACTBA; 3. 3HAET CTPYKTYPHBIN MOIX0 K
MPOEKTUPOBAHUIO, U3TOTOBIIEHUIO, SKCIUTyaTAllUH U epepadoTKe MAITHHOCTPOUTETHHOM
npoaykuuu; 5. YmMeer ucnons3oBate npu pemennu 3agad CAIIP, nHCTpyMeHTaIBHBIE CHCTEMBI,
SI3BIKU TIPOTPAMMUPOBAHUS, CUCTEMBI YIIPABJICHUS U KOHTPOJIS, CUCTEMBI cOOopa 1 00paboTKu
JTAaHHBIX; 5. YMeeT OCyLIeCTBIISATh MHHOBALIMOHHOE MPOEKTUPOBAHME, OLIEHHBATH () (EKTUBHOCTh
VHHOBALUN

Kparkoe onucanue npumenenns: CTyJeHTHI Ha IPAKTHYECKUX 3aHATUSIX B (hOPME AMCCKYCUU
3HAKOMSATCS: 1) C umeosorueii moCTPOEHUs JAHHOTO TIakeTa U ero uarepdeiicom. [loctpoerue
JuHUH, ayT, KpuBbix. Co3MaHNe TOBEPXHOCTEH: MPUMUTHBHAS ITOBEPXHOCTh, TOBEPXHOCTh
BpAILIEHNs, TIOBEPXHOCTH BBITATUBAHUS, TIOBEPXHOCTH M3 HA0Opa MepeceKaromuXcsi KPUBBIX,
TIOBEPXHOCTH C BeAyllei kpuBoii. PeqaktupoBanue mosepxHocteil. Co3maHue CKpyTIeHUN U
dbacok. O0beTUHEHNE TTOBEPXHOCTE.

Co3naHue TBepABIX TEN: MPUMUTHBHOE TEJIO, TEJIO0 BPAIIEHHUS, TEJIO BHITATUBAHUS, TEJIO U3
noBepxHocTeil. Pegaktuposanue ten. KonBepTrpoBaHue Tea B MOBEPXHOCTH U HA00OPOT.
[ToaroroBka momenau k mpou3BoAcTBYy. Co3maHue MOBEPXHOCTH pa3sbema npeccopmbl. Co3nanue
JUTENHBIX YKJIOHOB; 2) C HASOJOTHEN MOCTPOESHSI JAHHOTO TakeTa U ero uHTepdericom. Onucanue
3arotoBku. Bribop nnctpymenta. YepHoBast 00paboTka: BEIOOpKa cMelieHneM, 00padoTka 1o
npodutro, pacTpoBas 00paboTka, 00padoTka 6okom ¢pe3sr u T.4. YuctoBas 06padoTKa:
pacTpoBasi, Mo paaraTbHOMY MIa0JI0HY, IO CIIUPATBPHOMY IIa0I0HY, 00paboTKa 10 CO3TaHHOMY
mabJI0OHyY, C OCTOSIHHOM Z H T.1.

4. MpaBuna aTTecTaummn 06ydatoLLMXCcs No AMCLUMNINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHe Ucnosb3yeTcs 6anbHO-penTUHIOBas c1ucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.
KpaTkast nHchopmaums o bBPC npusegeHa B Tabn. 4.1.




Tabnuua 4.1

MuH. .
OueHnBaeMble BUAbI feATeTbHOCTM 06y4atoLmxcs a1 MakcumasibHbIi 6an
CemecTp: 4
IIpakxmuueckue 3anamus: 15 30

KoHTponupytoLme matepuansl NpuBogsTes B "Cknba B. KO. ABTOMATU3aLMs KOHCTPYKTOPCKO-TEXHONOMMYECKOM NOArOTOBKY NPOKU3BOACTBA eTaseli CNOXHOM (opMbl B
MHTErpypoBaHHbIX CUCTEMAX aBTOMATWU3MPOBAHHOMO NPOEKTUPOBAHUS [SNEKTPOHHBIN pecypc] : 3NeKTPOHHbI yuebHO-MeToaMUeCKMIA kKomnneke / B. KO. Ckuba ;
HoBocK6. roc. TexH. yH-T. - HoBocunbumpck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234735. - 3arn. ¢ 3kpaHa."

PI3/Peghepam: o5 50

KoHTponmpytowme MaTepuanbl NpuBoAsTes B "Ckuba B. KO. ABTOMATK3aLIMs KOHCTPYKTOPCKO-TEXHO/OTMYECKOI NOATrOTOBKY NPOV3BOACTBA AeTaneli CNOXHON Gopmbl B
MHTErPPOBaHHbIX CCTEMAaX aBTOMATW3VMPOBAHHOTO MPOEKTUPOBaHWSA [SNeKTPOHHDIV pecypc] : 3NeKTPOHHbIV y4ebHO-MeToAMYecKniA komnnekce / B. FO. Ckuba ;
HoBocK6. roc. TexH. YH-T. - Hosocnbumpck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234735. - 3arn. ¢ sKkpaHa."

3auem: 10 20
B Tabnuue 4.2 npeactaBneHo COOTBETCTBME (HOPM KOHTPO/S 3asB/SieMbIM TPEOGOBaHMSIM K
pes3ynbTaTaM 0CBOEHUNA ANCLUUMTNAHBI.

Tabnmuya 4.2
Dopmbl
Kogabl P
o KOHTpONA
KOMMeTeH MNHaMKaTopbl LOCTUXEHUSA KOMMNETEHLNI
Luii SauMTa | et
PIr3/pP
MK-1.B/ |MK-1.B/MNP 1. 3HaeT 3KOHOMMYECKME 1 OPraHN3aLMOHHbIE aCNeKTbl KOMMLIOTEPHOTO + +

MNP WHTErpMpOBaHHOI 0 NPON3BOACTBA

MK-1.B/T1IP 5. ¥MeeT ncnonb3osaTb Npu peweHnmn 3agad CAlMP, MHCTpyMeHTaNbHbIe
CUCTEMbI, A3bIKX NPOrPaMMUPOBAHNS, CUCTEMbI YPABNEHWA U KOHTPOAS, CUCTEMbI COopa 1 + +
00paboTKMN AaHHbIX

MK-2.B/ |MK-2.B/MP 3. 3HaeT CTPYKTYPHbIi N0AX0/, K NPOEKTUPOBaHUIO, U3rOTOB/IEHMIO,
MNP |akcnnyaTaumm 1 NepepaboTKe MaLLMHOCTPOUTENBHOW NPOAYKLN

MK-2.B/T1P 5. YMeeT ocyLecTBASTb MHHOBALMOHHOE NPOEKTMPOBaHMe, OLEeHMBATb

o + +
3 PeKTMBHOCTb MHHOBALWI

®OH[, OLIEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACcTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. Tunaukos /{. B. ABTOMaTH3MpOBaHHOE MPOSKTUPOBAHUE AETATIEH CII0KHON T€OMETPUH C
UCTIOIB30BaHuEM mporpammHoro mpoaykra PowerSHAPE : [ciipaBounoe moco6ue] / 1. B.
Tuaankos, B. B. UBarmusckuii ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2007. - 64, [2] c. :
ui.. - Pexxum moctyma: http://elibrary nstu.ru/source?bib_1d=vtls000069943
2. Kucenes A. I'. Pa3Butre TeXHOIOTHIT aBTOMATU3UPOBAHHOTO TTPOEKTUPOBAHUS dJIEKTPOHHOM
texauku [CAD/CAM] [DnexTponHsIii pecypce] : yaebroe mocobue / A. I'. Kucenes ; HoBocu6. roc.
TexH. YH-T. - HoBocubupck, [2010]. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000160902. - 3ar. ¢ 3xpana.

[lononHUTeNbHas nnTepaTypa
1. UBannusckas H. I'. MonenupoBanue cpencTBaMu KOMITBIOTEPHOI rpaduku : yueOHOE mmocooune
s By3oB / H. I'. UBanumBckast ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 55, [1] ¢. : u..
- Pexxum goctyma: http://elibrary.nstu.ru/source?bib_id=vtls000052622
2. OCHOBBI aBTOMATH3AIIUN IMPOEKTHO-KOHCTPYKTOPCKUX pador. Kypc nmekiuii : yuedbHoe mmocooue /
[A. FO. CnronsieB u np.] ; HoBocu6. roc. TexH. yH-T. - HoBocubOupck, 2014. - 78, [1] c. : un., Tadm..
- Pexxum goctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000203033



3. NmxeHepHOE TOKYMEHTHPOBAHHUE : 3JIEKTPOHHAS MOJENb H YEPTEX JeTaln | ydeOHOe mocodue /
[H. I'. UBanumBckas u np.] ; HoBocu6. roc. Texs. yu-1. - HoBocuOupck, 2011. - 125, [18] c. : un.,
yepT., Ta0u.. - Peskxum mocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000160106

4. mxeHepHOE TOKYMEHTHPOBAHUE: JIEKTPOHHASI MOJIEh U YEPTEXK AeTaau : yaeOHoe mocodue /
[H. I'. UBanumBckas u np.| ; HoBocu®6. roc. TexH. yH-T. - HoBocuOupck, 2014. - 153, [18] c. : u.. -
Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000199460

NHTepHeT-pecypcsl

1. DnextponHo-6ubHOTeuHast cuctema IPR BOOKS : [caiit]. — TekcT : ameKTpoHHbIH /
Yuapeautens: OOmecTBO ¢ OrpaHNYeHHOM 0TBETCTBEHHOCTRIO KoMmanus «Air [Tu Ap Menunay. —
URL: http://www.iprbookshop.ru/ (mara o6pamenus: 26.02.2021).

2. MammHOCcTpOouTenpHbIN opTai[ DnekTpoHHsiil pecypc]|:UaTepHeT-pecypce. - 2017.- Pexxum
nmoctyna. - http://www.mashportal.ru. - 3aru. ¢ sxpaHa.

6. MeToanyeckoe 1 NporpaMmmHoe obecneyeHue, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeTofunyeckoe obecneyeHne
1. Opranu3anys caMoCTOsATENbHOM paboTh! cTyAeHTOB HoBOCHOMPCKOTro rocy1apcTBEHHOTO
TEXHUYECKOTO YHHBEPCUTETA | METOAUYECKOe pykoBoacTBO / HoBocuO. roc. TexH. yH-T ; [cocT.: FO.
B. Huxutus, T. Y0. Cypranna]. - HoBocubupcek, 2016. - 19, [1] c. : Tabm.. - Pexxum mocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

2. dyaxunaa M. I1. Opraam3amnus caMmoCToATebHOM padoThl cTyaeHToB HoBocmOmpckoro
rOCyJapCTBEHHOTO TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToanyeckoe mocodue / M. T1.
Hynkwuna, 0. B. Hukutus ; HoBocu6. roc. TexH. yH-T.- HoBocuOupck: M3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekct : HemocpeACTBEeHHEII.- PesxnM gocTtyna:

http://elibrary .nstu.ru/source?bib_1d=223022

3. Cxuba B. H0. MaTemaTnyeckoe MOIETMPOBAHUE U ONTUMHU3AIUS TEXHOIOTHUECKUX MPOIIECCOB
[DnexTpoHHEII pecypc] : AMeKTpOHHBIN yueOHO-MeToanueckuii komrieke / B. FO. Ckuba ;
HoBocu6. roc. Texs. yH-T. - HoBocubupck, [2017]. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000233909. - 3ara. ¢ sxpaHa.

4. Cxuba B. FO. ApTomMaTn3anusi KOHCTPYKTOPCKO-TEXHOJIOTMYECKOI MOATOTOBKY MPOM3BOACTBA
JeTajieil CII0KHON (OPMBI B MHTETPUPOBAHHBIX CHCTEMAX aBTOMATU3UPOBAHHOTO MPOEKTHPOBAHUS
[DnexTpoHHBII pecypc] : 3MeKTPOHHBIN yueOHO-MeToauueckuii komrieke / B. FO. Ckuba ;
Hosocu6. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexxum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234735. - 3ar. ¢ skpaHa.

5. Tpexmeproe monenupoBanue B Delcam PowerSHAPE : meToaudeckuie yka3zaHus TPAKTUUYECKIX
3aHATHH 10 TUCIUTLTHHAM "MaTeMaTrniyeckoe MOIeTUPOBAHUE U COBPEMEHHEBIE ITPOOIeMBbI HAyK O
maTepuanax u mponeccax”, "[IpoektupoBanue mrammnos u mpeccopm”, "MactepctBo”, "OCHOBEI
XyI0’KeCTBEHHOTO KOHCTpyHpoBaHus" s crienuaibHocTelt 150100 "Martepuanosenenue u
texHomoruu marepuajoB” u 261001 "TexHomorus Xya0KecTBeHHOW 00pabOTKU Marepuasios” /
Hosocu6. roc. Texn. yu-T ; [coct.: E. JI. ['omosun, . [1. ['onosun, A. A. JlocuHckas]. -
Hosocubupck, 2014. - 25, [1] c. : mi.. - Pexxum mocryna:
http://elibrary.nstu.ru/source?bib_id=vtls000197088

6. Usanumeckas H. I'. MogenupoBaHue cpeacTBaMu KOMITBIOTEPHOM rpa UKk | yueOHOe mocodue
st By3oB / H. I'. UBanumBckas, E. B. basuos ; HoBocu0. roc. TexH. yH-T. - HoBocu6upck, 2007. -
66, [2] c. : un.. - Pesxum moctyma: http://elibrary nstu.ru/source?bib_1d=vtls000076081. -
WuuoBanmonHas obpaszosarensHas nporpamma HI'TY "Bricokue TexHomorum".

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecneyeHme

1 [IporpaMMHBIif KOMITJIEKC Tl MPOEKTUPOBAHUS U3/EIUil, UMEIOIINX CI0XKHYI T€OMETPHUI0
MTOBEPXHOCTEMN, a TaK Ke M3JeUi, H3TOTABIMBAEMBIX Ha CTAHKAX C YHCIOBBIM IIPOrPaMMHBIM
ynpasieauem DELCAM Power Shape, Power Mill, Art CAM

2 Cucrema tpexmepHoro moaenuposanns SolidWorks, Waltham, Massachusetts, USA SolidWorks
3 Cucrema aBTOMaTU3UpPOBAaHHOTO TTpoekTupoBanus Siemens PLM Software SolidEdge



4 CAD/CAM/CAE naket mporpaMMHOTO 00ecTrieueHus A MpoMbINUIeHHBIX peanpustauii 000
"Cumenc [Tponaxr Jlatidcaiikn Menemxkment Codraep (PY)" NX

5 Tpexmeproe moaenupoBanue 00bekToB ACKOH Kommac 3D

6.3 VIH(hopmaLMOHHbIe TeXHOMornu

Mpw ocyLLLECTB/IEHNI 06pa30BaTeIbHOTO NPOLECcca Mo AUCLMN/MHE NMPUMEHSIOTCS 3/1EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHOMOMN, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOIO
B3aMO/IEICTBIA B 9/1EKTPOHHOIN MHDOPMALIMOHHO-06pa3oBaTeNbHOl cpedbl HITTY.

7. MaTepnanbHO-TeXHNUYeCcKoe obecneyveHne

Komnnekt o6opynosaHus

Ne HanmeHoBaHue

Ha3HauyeHne

1 |KomnbtoTepHbIi KnaccNe6

MpoBeaeHMe NeKLUMOHHbIX, NPAKTUYECKMX W
N1ab0paTOPHbIX 3aHATUNA.

CneuvansHoe 060pyLoBaHue

Ne HanmeHoBaHue HasHa4yeHwne
1 |MpoekTtop BenQ W1200 DLP 1800 ANSI [lns NpoBefieHNs 3aHATWI CO CTYAeHTaMm
1080P(k.5,ayn.250)

2 |CTAHOK MC-032

[ns NpoBeAieHNSA 3aHATUIA CO CTyAeHTaMM

3 |BepTukanbHbIil 06pabaTbiBatOLLMIA LEHTP
DMC 635Veco B KOMMNIEKTe

[na nposefeHNs nabopaTopHbIX paboT




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
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®OH/JI OHEHOYHbBLIX CPE/ICTB

JUCHUTIMHBI

ABTOMATH3AIUSI KOHCTPYKTOPCKO-TEXHOJIO0TMYECKOH MOATOTOBKY NMPOU3BOJACTBA IeTalIeil CII0:KHOMH
(opMBbI B HHTErPHPOBAHHBIX CHCTEMAX ABTOMATH3NPOBAHHOTO MPOEKTHPOBAHMS
O6pazoBatenbHas mporpamma: 15.04.05 KoHCTpyKTOPCKO-TEXHOIOTHYECKOE OOecrieyeHre
MaIIMHOCTPOUTENBHBIX TPOU3BOJICTB, MarucTepckas mporpamma: [IpoektupoBanue
TEXHOJIOTUYCCKUX MAaIllnH

Hoocubupck 2021



1. O000meHHas CTPYKTYPa (POHIA OLEHOYHBIX CPEICTB JUCHUILIMHBI

OO6oOmenHass CTpykTypa (oHIA OLEHOYHBIX CPEACTB MO AMCHUILUIMHE ABTOMAaTH3AIHA
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM
UHTETPUPOBAHHBIX CHCTEMaxX aBTOMAaTH3MPOBAHHOTO NPOCKTHPOBAHHUS TMpejacTaBieHa B Tabmuie.
COBOKYIHOCTh Pe3yJIbTaTOB OOYYEHHS IO JUCIHUILUIMHE COOTHECEHA C YPOBHIMH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMM M COOTHECEHHBIMM C HHMMM HUHAMKATOpaMu. MHIMKATOpbl JOCTHUXEHUS KOMIIETEHLUI

HU3MCPACMBI

IIOJATOTOBKH

IMPpOU3BOJICTBA

neTane  ciokHo  (GopmMbl B

C IIOMOIIbIO CpCACTB TeKymeﬁ u HpOMe)KYTOqHOﬁ arrecraguu 110 JUCHHUIIJIMHE

ABTOMaTH3a1Usl KOHCTPYKTOPCKO-TEXHOJIOTMYECKOM MOJArOTOBKM IPOM3BOJCTBA JETaled CII0KHON
(GopMBI B MHTEIPUPOBAHHBIX CUCTEMAaX aBTOMAaTU3UPOBAHHOTO TPOEKTUPOBAHUS.

Tabmuma

JTanbl OLEHKHU Pe3yJIbTATOB 00y4eHUs U
COOTHECEHHBIX ¢ HUMHM HHANKATOPOB
JOCTHKEHHs KOMIIeTeHIM i

Meponpusitus
dopmMupyeMble HNupukatopsl Tembr TeKyLIero
KOMITeTeHI[UH KOMIeTeHIuii KOHTPOJISA IIpomexyTounas
(KOHTpOJILHAS aTTecTalus
pabora, KypcoBoii | (3K3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
I[K-1.B/ATP Cnocobex|1. 3Haet | AHanu3 TEXHOJIOTUYECKOM PT3 3auer, Bonpocsl 1 -
BBITIOJTHATH SKOHOMHYECCKHUE 1 |CHCTEMBI TPOU3BOJACTBA H3ACIIHHA 18.
pa3paboTKy OpraHH3aIlHOHHBIC W TIOCTaHOBKa  3aJadyd  Ha
(hyHKIHOHATBHOM, ACTICKTHI MIPOEKTHPOBAHNE Br16op
JIOTHYECKOH, KOMIIBIOTEPHOTO ONTUMAJIBHOTO BapHaHTa
TEeXHUYECKOM U |UHTETPUPOBAHHOTO (ompenenenue BECOBBIX
SKOHOMHYECKOH IIPOU3BOJICTBA K03()pULMEHTOB KpHUTEPHUEB
OpraHu3aIu MOJIEI  KadyecTB, pa3paboTka
MAaIIHHOCTPOUTEIBHBIX MaTpUIBI  pEIIeHHS  3ajaud,
MIPOM3BO/ICTB, 170 OTIpeNleIeHNe  KOJMYECTBEHHBIX
JJIEMEHTOB, 3HAYCHUH MOKa3aTeiel KauecTBa)
TEXHUYECKOTO, [ereparus BO3MOKHBIX
ANTOPUTMUYECKOTO U BapHMAHTOB  peIICHUS  3ajad
TPOTPaAMMHOTO Haznauenwue, 0COOCHHOCTH,
obecrieyeHUs Ha cocTaB cUCTEM
OCHOBE COBPEMEHHBIX ABTOMAaTH3UPOBAHHOTO
METOZIOB, CPEACTB U HPOEKTHPOBAHHMS
TEXHOJIOTH I PowerSolutions, SolidWorks,
MPOEKTUPOBAHUS u SolidEdge, Kommnac, NX
aBTOMaTH3aIuU OCHOBHBIE ~ 3Tambl W LUKI
KOMITJIEKCHOTO TPOEKTHPOBAHHS
Odopmiieare  3Tana  "aHanm3
3a1aun” (OLEHKAa XapaKTEPUCTUK
cucteM " Bxom" u " BEIXOH",
olpeJiesIeHHe " aHaJM3
OTpaHUYeHHUH petIeHus)
IToBepxHOCTHOE u
TBEPJOTENBHOE MOICITUPOBAHNE
O00BEKTOB  C  HCHOJB30BaHUE
MIPOTPaAMMHOTO IPOIYKTa
PowerSHAPE Pabora c
MaKeTaMH MPOrPaMMHBIX
IIPOYKTOB DELCAM
(PowerSHAPE, PowerMILL,
ArtCam) Coznanue
3¢ (GeKTUBHBIX U  0E30MacHBIX

VIOPABJISIONIMX MPOrpamMM IS
CTAHKOB c qIry no
noarorosiaeHHor CAD-monenn ¢
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HCIOJIb30BAHUEM  IPOrPAMMHBIX
nakeToB PowerMILL

TIK-1.B/TIP 5. Vmeer|Hasnauenue, ocobennocTtH, | PI'3 3ader, Bompochl 1 -
HCIIOJIb30BaTh IIpH | cOCTaB cUcTeM 18.
pelLeHnu 3aj1a4 | aBTOMATH3UPOBAHHOTO
CAIIP, TIPOEKTHPOBAHUS
uHCTpyMeHTanbHBIE  |PowerSolutions, SolidWorks,

CHCTEMEI, sa361kH | SolidEdge, Kommac, NX

nporpammupoBanus, |IToBepxHocTHOE u

CHUCTEMBI YIPABJICHUS | TBEPOTEIEHOE MOJICITUPOBAHUE

U KOHTPOJISI, CUCTEMBI[0OBEKTOB  C  HCHOJIB30BaHUE

coopa u 0OpabOTKH [IpOrpaMMHOTrO OPOIYKTa

JTAHHBIX PowerSHAPE Pabora C
MaKeTamu MPOTrPaMMHBIX
MIPOIAYKTOB DELCAM
(PowerSHAPE, PowerMILL,
ArtCam) Coznmanue
3¢ ¢peKTHBHBIX U  0e30macHBIX
VIOPaBISIFOIMX —[pOrpamMM ISt
CTaHKOB c qIry o
noaroroBiaeHHoir CAD-mozenu ¢
HCIIOIb30BAHUEM IPOTrPAMMHBIX
naketoB PowerMILL

[TK-2.B/TIP  CnocobeH |3. 3HaeT cTpyKTypHBIi | AHAIN3 TexHoJoruueckoi | PI'3 3aueT, Bompockl 1 -

Y4acTBOBAaTh B
pa3paboTke MPOEKTOB,
dbopmynupoBaTh  HX
Hend W 3aJadd ¢
y4ETOM
TEXHOJIOTUYECKHX,
KOHCTPYKTOPCKHX,
IKCIUTYaTAl[HOHHBIX U
NpOYUX  IapaMeTpoB,
paspabaTbIBaTh
000011IeHHBIE
BapUAHTLI peuICHuA
MPOCKTHBLIX 3aga4 H
BBIOMpATh
ONTHMAJIbHbIE
pelieHus,
pa3pabarbiBaTh

TEXHUYECKHE 3aJaHUs
Ha CO3JaHWE HOBHIX U
MO/ICPHU3ALHIO
CYIIECTBYIOIIMX
MAaIIHHOCTPOUTEIBHBIX
U3JEIUHA, yCTPOMCTB,
CPEACTB M  CHUCTEM
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO
obecrieueHus
MAalIMHOCTPOUTEIBHBIX
MPOU3BOJICTB,
HPOBOAUTH
TEXHUYECKHUE PacyeThl
o BBITIOJHAEMbBIM
NpPOEKTaM,  TEXHHUKO-
9KOHOMHYECKOMY U
(hyHKIMOHATIBHO-
CTOMMOCTHOMY
aHau3y

3¢ dheKTHBHOCTH
HPOEKTUPYEMBIX
MAaIIHHOCTPOUTEIBHBIX
HPOU3BOJICTB,

TIOJXO K
MIPOEKTUPOBAHUIO,
W3TOTOBJICHHUIO,
9KCIUTyaTalHU u
nepepabdoTke
MAalInHOCTPOUTENBHOM
IPOIYKLIUH

CHCTEMBI MPOM3BOJCTBA U3CIUI
M TOCTaHOBKa  3ajJadyd  Ha
MIPOEKTHPOBAHNE I'enepanms
BO3MOJKHBIX BapHUAHTOB PEIICHUS
3amad Ha3zHaueHne, 0COOCHHOCTH,
cocTaB CUCTEM
ABTOMATH3HPOBAHHOTO
TIPOEKTHPOBAHUS
PowerSolutions,
SolidEdge, Kowmrmac, NX
OCHOBHBIE ~ dTambl W LUK
KOMILJICKCHOTO  IPOCKTUPOBAHHSI
Odopmiieare 3tana  "aHanus3
3amaun” (OI[eHKAa XapaKTEePHUCTHK
cucteM " Bxox" m " BBIXOX",
OTIpeIeIICHIE " aHaImM3
orpaHuueHm pemenus) Padora ¢
MaKeTaMHu MIPOTPaMMHBIX
MIPOYKTOB DELCAM
(PowerSHAPE, PowerMILL,
ArtCam) Co3nanune
3¢ GeKTHBHBIX U 0€30MacHBIX
YIOPABJSAIONIMX [POrpamMM st
CTaHKOB c qIry o
noarorosiaeaHoir CAD-moznenu ¢
HCTOJB30BaHUEM IIPOTPAMMHBIX
naketoB PowerMILL

SolidWorks,

18.




CpeaCTBaM U CUCTEMaM

OCHAILIEHUS,
MIPOBONTH OIICHKY
MHHOBAIMOHHOTO
[MOTEHIHAJIa

BBITTIOJTHACMBIX
IMPOCKTOB 1 UX PUCKHU

[IK-2.B/IP 5. VYmeer|Bribop ontumansHoro BapuanTta|PI'3 3ager, Bompockl | -
OCYILECTBIIATh (ompenenenue BECOBBIX 18.
WHHOBAI[MOHHOE KOA(PHUIIUECHTOB KPUTEPHUCB
MIPOEKTHPOBAHUE, MOJICIA  KauyecTB, pa3paboTka
OIICHUBATh MaTpUIBl ~ PCIICHHS  3alayH,
3¢ EKTHBHOCTD OMpENEICHUE  KOJMYCCTBEHHBIX
WHHOBAILIUH 3HAUEHUH TOoKa3aTene KauecTBa)

I'enepanus BO3MOYKHBIX
BapHaHTOB  pemICHUS  3amad
Haznauenwne, 0COOEHHOCTH,
COCTaB CHCTEM
ABTOMAaTH3HPOBAHHOTO
MIPOEKTHPOBAHUS
PowerSolutions, SolidWorks,

SolidEdge, Kowmmac, NX
OCHOBHBIE ~ JTambl ¥ LUK
KOMIUIEKCHOTO [TPOEKTUPOBAHUS
IToBepxHOCTHOE u
TBEPAOTEINEHOE MOEIHPOBAHHUE
O0OBEKTOB C  HCIOJB30BAHHUE

MIPOTPaMMHOTO MPOAyKTa
PowerSHAPE Pabota c
MaKkeTaMu TIPOTPaMMHBIX
MIPOIYKTOB DELCAM
(PowerSHAPE, PowerMILL,
ArtCam) Co3nanue

3¢ GeKTHBHBIX U 0€30MacHBIX
VOPaBISIONUX MPOrpaMM  JJIst
CTaHKOB c yIry o
noxrorosiienHo CAD-moxenu ¢
HCTIONB30BaHUEM IIPOTPaMMHBIX
naketoB PowerMILL

2. Mertoaunka oeHKH 3TanoB (GopMHPOBAHNA KOMIIETCHIMI 110 AUCHHUIIIMHE

Pesynbrarel OOyueHUss MO MUCUUIUIMHE, COOTHECEHHBIE C YCTAaHOBICHHBIMH B MpPOTpamMme
WHJIUKATOpaMU JIOCTH)KCHHUSI KOMIETCHIIMI TMPOBEPSIOTCS TPH TPOBEIACHUH MEPONPUATUA TEKYIIEH
aTTecTaluu (KOHTPOJIs) B MpOIlecce M3YUeHUsI TUCITUIUIMHBI, YKa3aHHBIX B TabnuIe paznena 1.

B 4 cemectpe o0si3aTenbHBIM 3TalioOM TEKYyIIEW aTTECTAllUM SBISETCS pacyeTHO-TpaduyecKoe
3ananue (pabora) (PI'3(P)). TpebGomanus k BeimonHeHuto PI3(P), coctaB u mpaBuia OICHKH
chopmynupoBanbl B naciopte PI'3(P).

[TpoMexxyTouHas aTTecTalus MO AMCUHMIIMHE TpoBoAUTCA B 4 cemecTpe - B (hopme 3aueTa,
KOTOPBI HAMPABJICH Ha OIIEHKY C(hOPMHUPOBAHHOCTH PE3YJIBTATOB OOYUYCHHS IO AWCIHILTAHE (MOIYJIIO),
COOTHECEHHBIX C YCTAaHOBJICHHBIMH B MPOTpaMMe HWHIAMKATOpAaMU JOCTIbKeHus kKommereHuuid [1K-
1.B/TIP, IIK-2.B/T1P 1 COOTHECEHHBIX C HUMHU UHANKATOPOB. (CM. Tabnuiry pazzaena 1).

3aueT MpOBOAUTCS B YCTHOW M MUCbMEHHOW (opme, o Ouseram. Ha sk3ameHe CTyneHTY BbLIAeTCst
Owier, BKIIOYAIOUIMH | KOMIUIEKCHOE 3aJaHue: BbIIAeTCs YepTeX JeTalu (IIpUMephbl MpecTaBiIeHbl B
nacriopte 3adeta). [lo 3amaHHOMYy dYepTeKy HEO0OXOAMMO CO37aTh O0ObeMHYIO Monenb B Jroooit CAD
IporpaMme H MOJyYUTh YIPABJISIOLIME TPOrpaMMBbI 1 00paboTKH Ha MHOTo1ieseBoM cranke ¢ UITY B cpene
PowerMill. Kaxnplii iepexoa TEXHOJOTHUYECKOTO Tpoiiecca 00padoTKu MoTy(OpMBI MIPECTABIISCTCS B BUJIC
AQHUMAIMM TPACKTOPUM JBW)KEHHMS HHCTpPYMEHTa B TIporecce oOpaOOTKH 3aroToBkH. Pacripenenenue
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JTUTAKTUYIECKUX €MHUI] TI0 MPOBEPSEMBIM KOMIICTEHIIUSAM YKa3aHO B Tabmmile «OO00OIIEHHAs! CTPYKTypa
(doHIa OIIEHOYHBIX CPEICTB YUEeOHOW MUCIUILIMHBD. TpeOoBaHMS K JOMYCKY CTYJICHTOB K CAaye DK3aMEHa,
cocTaB OWIIeTa M KPUTEPUH OLICHKH Ha 3K3aMEHE TIPUBE/ICHBI B ITACIIOPTE IK3aMEHa.

OO0uye mpaBuia BBICTABICHUS OLIEHOK TEKYLIEH M MPOMEKYTOYHON aTTeCTallUu IO JAUCLUILIMHE
OTIpeNIeNAI0TCs OATUIbHO-PEUTHHTOBON CHCTEMOH, MPUBEIEHHON B paboyeil mporpaMMe AUCIUTUINHBL.

Ha ocHOBaHMM KpUTEpHUEB, MPUBEACHHBIX B I1. 3, OCYIIECTBIIICTCS OIIEHKA YPOBHEU JOCTUTHYTHIX
pe3yIbTAaTOB  OOyUYCHHUS [0 JUCUMIUIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMU B IpPOrpamMme
uHauKatopamu aoctwkenus komnereHui [1K-1.B/T1P, T1IK-2.B/I1P, 3akpernieHHbIX 32 TUCIUILTAHOM.

3. OOmas xapakTepuCcTHKA YPOBHEMH pe3yJIbTaTOB 00y4eHHsl, COOTHECEHHBIX ¢ MHAMKATOPaAMHU
AOCTHKEHHUS] KOMIIeTeHIIUil

IIpoaBunyrsiii. Teoperuueckoe coaepkaHue Kypca OCBOGHO  MOJNHOCTBbIO.  CTyneHt
JIEMOHCTPUPYET CHCTEMAaTHYECKOE€ W TJIyOOKOe IMOHMMaHHE Yy4yeOHOro MaTepuayia M CIOCOOHOCTh K
CaMOCTOSITETLHOMY TOTOJHEHUI0 M OOHOBJICHHMIO 3HAHWI B XOJ€ JalbHEWIIell ydeOHOW paldoThl H
npodeccuoHanbHOM NesaTebHOCTH. ChOopMUPOBAHBI HEOOXOIUMBIC HABBIKM MPAKTHYECKON padoThl. Bee
yueOHbIe 3aJJaHusl, IPEIYCMOTPEHHBIE MPOTrpaMMOi 00yUYEHHsI, BEITIOJTHEHBI KAYECTBEHHO, 0€3 3aMeYaHu.
Pesynbrarel oOydyeHHs 1O AMCHMIUIMHE (MOMIYJ0), COOTHECEHHBIE C YCTAaHOBJICHHBIMU B TPOTPaMMeE
UHAUKATOPaMH JOCTHIKEHHS KOMIIETEHIMI, OIICHEHBbl YHCIOM OajuioB, BXOSIIMM B JHana3oH
MIPOJIBUHYTOTO YPOBHS.

Ba3zoBblii. Teopernueckoe cojepkaHHE Kypca OCBOEHO B o00beMe, HEO0OXOIUMOM JUIs
MaIbHEWImeH y4eObl ©  TmpodecCHOHANBHON  JeATSNIBHOCTH. HaBbIkKM MpakTUYeCKoW paboThI
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bee mpeaycMoTpeHHbIe TporpaMMoil 00ydeHus: yueOHble 3aaHus
BBIMIOJIHEHBI C HEOONBIIMMHU IOTPEIIHOCTSMHU. Pe3ynbraTel 00y4deHMs] MO JUCLUIUIMHE (MOIYJIIO),
COOTHECEHHBIE C YCTAaHOBJIEHHBIMHU B IIPOrPAMME MHAMKATOPAMU JOCTHXKEHHSI KOMIETEHUUN, OLEHEHbI
4yKiCcJIOM OajioB B Ipefesiax 0a30BOro ypoBHsI.

IToporoBelii. Teoperuueckoe coJepkKaHUE Kypca OCBOEHO B 00beMe, HEOOXOIUMOM s
JanpHene yueosl U npodeccruoHalbHON JiesTeNbHOCTH. HekoTopble pakThyeckue HaBbIKU paboThl C
chopMupoBaHbl C TmpobOenamMu. YueOHble 3aJaHMsl, NPEAYCMOTPEHHbIE MporpaMMol OOy4eHus,
BBIMOJHSUINCh C OMIMOKaMM, HCIPaBICHHBIMH TI0JI PYKOBOJACTBOM IpemnojaBaTessd. Pe3ynbTaTsl
00y4YeHMs 1O AUCLUIUIMHE (MOYJII0), COOTHECEHHBIE C YCTAHOBJIEHHBIMHU B IPOTrpaMMe MHIUKATOPaMHU
JOCTUKEHUS] KOMIIETEHIIMH, OLIEHEHBI YMCIIOM OallyIoB B Ipe/iesiax MOPOroBOr0 YPOBHSI.

Hu:ke moporosoro. Teoperuueckoe cojep)kaHue Kypca ocBoeHO (parmentapHo. HeoOxoanmele
HaBbIKM IPAKTHYECKOM pPaboThl c(OpMUPOBaHBI MHMHHUMAJIbHO. bBONBIIMHCTBO Yy4eOHBIX 3aJaHUM,
IPEIYCMOTPEHHBIX MPOrpaMMOil OOy4eHUs, HE BBINOJHEHBI. Pe3ynbTaThl 0OydeHUs MO JUCIMILIMHE
(MOAyI0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IpOrpaMMe MHJIMKATOpaMH JOCTHKEHHUSI KOMIIETEHIUH,
OLIEHEHBI YMCIIOM OaJIJIOB, BXOAAIIMX B IMANa30H HIKE ITOPOTOBOTO YPOBHS.



DenepalibHOE FOCYAapCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUPEXKICHUE
BBICITIETO 0Opa30oBaHUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAIIUH

IHacnopr 3a4era
IO AUCHUIIIINHE <<ABTOMaTI/I3aL[I/ISI KOHCprKTOpCKO-TGXHOHOFH‘IGCKOﬁ IIOATrOTOBKU
IMPpOU3BOJACTBA ,Z[eTaJ'IefI CIIOJKHOMU (bOpMBI B MHTCIPHUPOBAHHBIX CUCTEMAaX aBTOMAaTU3HPOBAHHOI'O
IIPOEKTUPOBAHUS», 4 CEMECTP

1. Meroauka oneHKH

CryneHT pomyckaeTcss K clade 3adera MpH YCJIOBHM, YTO OH BBITOJIHWI W 3allUTHI BCE
npakTUYeckue paboThl W pacueTHO-rpaduyeckoe 3aJaHWe, a TakXKe y Hero ecTh BeCh
JICKIIMOHHBIN MaTepua, 1 Habpan He meHee 40 6ayioB.

Jnst 3adera KaXIOMY CTYISHTY BBLIACTCS OWJIET, BKIFOUYArOUIMH | KOMIUIGKCHOE 3ajlaHHe:
BBIZIaeTCsl uepTex jAeTanu. 1o 3amaHHOMY yepTexy HEOoOXOAMMO CO37aTh OOBEMHYIO MOENTb B
060t CAD niporpaMme U MOYYUTh YIPABIISIOIINE MPOrPaMMBbI Jijisi 00paOOTKH Ha MHOTOIICIICBOM
cranke ¢ UITY B cpene PowerMill. Kaxaprii mepexos TEXHOJIOIHYECKOTO Tporecca 00paboTku
noTy(GOpPMBI TIPEICTABISACTCS B BUAC aHMMAIMM TPACKTOPUH JIBKDKCHHUSI MHCTPYMEHTA B IPOLIECCE
00pabOTKH 3arOTOBKH.

PacnipenencHue OUIAKTUYECKUX CIUHUI[ 10 TPOBEPSEMBIM KOMIICTCHIIUSM YKa3aHO B
tabsmie «O0o0neHHas CTPYKTypa (poHIa OIEHOYHBIX CPEIACTB YICOHOH TUCITUTUTHHED.

BhicTaBiieHHE OIICHOK Ha 3aueTe OCYIIECTBISETCS HAa OCHOBE BBIMOJHEHHS M 3alIMTHI JIBYX
BOTIPOCOB. 3a4eT CUMTACTCS CAAHHBIM, €CIIM OTBETHI JIaHBI Ha 00a BOIIpOCA MPHU ITOM PEHTHHT
CTY/ICHTa [0 UTOTOBOM aTrTecTalnuu cocraBiser He MeHee 10 OayutoB. OleHHBaHUE OTBETa Ha
BOIIPOCHI OCYIIECTBIIIETCS B COOTBETCTBMM C YPOBHEM 3HaHMil: "ynoBierBoputenbHo" — 10-13
6ayutoB; "xopomo" — 14-17 6amos; "orauyHo" — 18-20 6amios.

®dopma Ouera AJis 3a4eTa

HOBOCUBUPCKUI T'OCYJJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
Qakynsrer MTD
buuer Ne 1
K BKSaMeHy 110 JUCHIUITIINHEC «ABTOMaTI/BaI_[I/I}I KOHCTpYKTOpCKO—TeXHOJ'IOF quCKOﬁ
IIOATOTOBKH HpOI/ISBOZ[CTBa )leTaneﬁ CJ'IO)KHOI71 q)OpMI)I B I/IHTel"pI/IpOBaHHI)IX cucreMax
aBTOMaTI/ISI/IpOBaHHOFO HpOCKTHpOBaHI/IH»

1. YepTex neranu:

—
_ g 3amanue: HEoOXOAMMO CO3AaTh 00beMHYI0 Mojenb B noboit CAD
S B MporpaMMe U MOJIYYUTh YIPABISAIOIINE MPOrpaMMbl Jisi 00paboTKH Ha
sl / REE\E MHoro1ieneBoMm cranke ¢ UITY B cpene PowerMill. Kaxapiit mepexon
:j'| | ; T | ;"I ] TEXHOJIOTHYECKOT0 Tporiecca 00padboTKH MoTyPOPMBI IPEACTABISIETCS
Ll ia il

45 ! B BHJI€ aHUMAIIMU TPAECKTOPUU JBIKEHHUS MHCTPYMEHTa B Ipoliecce
00pabOTKHU 3arOTOBKH.

VYTBepxaato: 3aB. Kapeapon nomxHocTh, DO
(monnuce)

(mata)



2. Kpurepnu oneHkn

3awuma cuumaemcs Hey0061emMEOPUMENbHOI, €CIU CTYACHT HE OCBOMJ TEOPETHUYECKHIA
MaTepuai U He CMOT 00OOIIUTh TEOPETUUECKUIN U MPAKTUYECKUI MaTepua; OlleHKa COCTaBISET
meHee 10 6amos.

OneHuBaHuEe OTBETa Ha BOMPOCHI OCYIIECTBISIETCS B COOTBETCTBUU C YPOBHEM 3HAHUIL:
"ynonerBopurensHo" — 10-13 6amnos; "xopomo" — 14-17 6amnos; "otimyno" — 18-20 6amios.

3awuma cuumaemcsa cocmosguielics HA NOPO20BOM YPO6HE, €CIU CTYACHT OCBOUII
TEOPETUYECKHUI MaTepual, HO He CMOT OOOOIINTh TEOPETHUSCKUN M MPAKTUUYECKUN MaTepHal;
oneHka cocrasisgeT 10-13 Oayuios.

3awuma cuumaemcs cocmossutelicsi Ha 0A3060M YpPOGHe, €CIIA CTYACHT CMOT 0000IIUTH
MPAKTUYECKUIA M TEOPETHUECKUN MaTepHall, TOMyCTHII HECKOJIBKO OIIMOOK MPH 3alIUTe, MPUBET
HE JOCTAaTOYHO YETKYIO apryMEHTAIIMIO CBOCH TOYKHU 3PEHHS MPH OTBETE Ha BOMPOCHI, OI[EHKA
coctaBsieT 14-17 6anos.

3awuma cuumaemcs cocmossuielcs HA NPOOBUHYMOM YPOBHE, €CIA CTYJIEHT CMOT
0000IIUT, TPAKTHUECKUH U TEOPEeTUYECKHIl MaTepuay, MpUBEN JIOCTATOYHO YETKYIO
apryMeHTallI0 CBOEH TOUKHM 3pEHMsI 110 BCEM BOIIpOCaM, OlieHKa cocTaiiger 18-20 6asos.

3. [Ixana oneHku

Eciu cryneHT B ceMecTpe paboTan HE CHCTEMaTH4eCKH, B pPE3yJbTaTe uYero He Hadpani
TpedyeMoe KOIMYecTBO OalioB, TO €My BbIAAETCS JOMOJIHUTEIBHOE 3a/JaHie, TEMATHKA U 00beM
KOTOPOTO OIPEIEIISIFOTCS MPEN0IaBaTENIEM.

Ecnu B pesynbraTe ciauu 3adera CTyAeHT He Habupaer 10 OayioB WM C y4eTOM cCllaud
9K3aMEHAa €ro CyMMAapHbIi peHTHHr (OleHKa Ha 3JK3aMeHe —+ OICHKAa 3a BBIIOJIHEHUE
IPaKTUYECKUX paboT + OleHKa 3a BhloJHEHHE U 3amuTy PI'3) He npesblimaer 49 Ganios, emy
BBICTaBJIsIeTCs OlleHKa "HeynoBiaeTBopuTelbHO" (FX) ¢ BO3MOXKHOCTBIO Mepeciadi.

ITpu nepecpaue sK3aMeHa CTYJEHT HMMEET BO3MOXKHOCTH IIOJIYYHUTh OLEHKY HE Bblle E
("ymoBnerBopuTenpHO").

CryneHT nMeeT BO3MOXKHOCTh MOJYYUThH JOMOJIHUTENBbHO 0 20 6ayuioB NMpH BBHITOJHEHUU
paboT, He MPEeayCMOTPEHHBIX OCHOBHOM NIporpamMmoil ocBoeHHs Kypca. JlaHHble BUAbI paboT
coryiacyroTcs ¢ mpernojaBateneM. OZHUM U3 BapUAHTOB JOMOJIHUTEIBHOW PabOThl MOXKET OBITh
BBITNIOJIHEHHE BTOPOH pacy€THO-Tpaduueckoi paboThl IO APYroil TeMaTuke.

B o0meit onieHke Mo AUCHUIUIMHE OaJUTbl 32 3aU€T YUUTHIBAIOTCS B COOTBETCTBUU C IIPAaBUIAMU
OaIbHO-PEUTUHIOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeill mporpaMme JUCIUIINHBL.

HTorosas oreHKa I10 JUCHUILIMHE BBICTABJISICTCS COrJIacHO Ta6J'II/IIIC.

Tabmuua
98100 | 9397 | 9092 | 87-89 | 83-86 | 8082 | 77-79 | 7376 | 70-72 | 67-69 | 63-66 | 60-62 | 5050 | 2549 024
AT A A BT B B- o C C- D+ D D- E FX F
OTJIMYHO XOpo1Io YAOBJICTBOPUTEIBHO HCEYIOBJIETBOPUTEIIEHO
3a4YTCHO HEC 3a4TCHO




4. 3anaHus K 3K3aMeHY 0 JUCHHUIUINHE KABTOMATU3ALMSA KOHCTPYKTOPCKO-
TE€XHOJIOTHYeCKOM NOAT0TOBKHU NPOU3BOACTBA JeTajlell CJI0KHOM (opMbI B
HHTErPUPOBAHHBIX CHCTEMAaX aBTOMATU3HPOBAHHOI0 NIPOEKTUPOBAHUS)

KomrutekcHoe 3ananue:

[To 3amanHOMY YepTex Yy HEOOXOIUMO CO3/1aTh 00bEMHYIO MozeNb B 000t CAD nporpamme u
HOJIYYHTh YIIPABISIIOMIME POrpaMMbl it 00paboTKH Ha MHoromeneBoM ctanke ¢ YITY B cpene
PowerMill. Kaxnmpiii mepexos; TEXHOJOTHYECKOTO Iporecca  oO0paOOTKH  MOIy(OpPMBI

MPEJCTABISICTCS B BUJE AHMMAIIMM TPACKTOPUU ABMKEHUS MHCTPYMEHTa B Ipoliecce 00padoTKu
3arOTOBKH.

IIpuMepbl YepTe:kei aeTajiei:
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denepanpHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICITICTO OOpa30BaHUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAIIHH

IHacnopr pacyeTrHo-rpadguyeckoro 3aganus (padoTbi)
110 JUCHUIIJIIMHEC «ABTOMaTI/ISaHI/Iﬂ KOHCTPYKTOpCKO-TCXHOJIOFI/I‘IGCKOI;'I IMOATrOTOBKH ITPOU3BOJACTBA
JeTalneit CloKHON (GOpPMBI B MHTETPUPOBAHHBIX CUCTEMAaX aBTOMAaTU3UPOBAHHOTO IPOSKTUPOBAHUSY, 4
CEeMECTp

1. Mertoanka oleHKH

B pamkax pacuetrHo-rpaduueckoro 3amanus (paboThl) MO TUCHHUIUIMHE CTYACHTHI JOJDKHBL: MO 331aHHOMY
4YepTexy OIHOM M3 moiypopM (Marpuua WM IyaHCOH) mpeccOpMbl Uil HM3TOTOBJICHUS W3ICTUNA U3
IUIaCTMacc co3AaTh 00beMHYI0 Mozens B cpeae moboit CAD-nporpammer (PowerShape, SolidWorks,
SolidEdge, Kommnac, NX) 1 mosy4uTs yIpapJstore MporpaMMsbl Jijisi 00paObOTKK Ha MHOTOIIEJIEBOM CTaHKE C
UITlY B cpeme PowerMILL. Kaxnplii mepexon TEXHOJOTMYECKOro mporecca 00paboTKH mory(opMBI
MIPE/ICTABIISIETCS B BUJIE aHUMAIIUU TPACKTOPUH JBIKEHUS MHCTPYMEHTA B IIpo1iecce 00pabOTKU 3arOTOBKHU.

BricraBnenue onenok 3a PI'3 ocyiecTBisieTcs Ha OCHOBE BBITIOJIHEHHS U 3alIUTHI OJJHOTO THIIOBOTO
3alaHusl. 3alMTa  PacyeTHO-rpa)UyecKoro 3aJaHus B COOTBETCTBUM C ypPOBHEM  3HAHMIA:
"ynosnerBoputenbHO" — 25...33 6amios; "xopomo" — 34...42 6amnos; "oTiauuno" — 43...50 6aios.

2. Kpurepum oneHkun

Paboma cuumaemcs ne éblnoaHenHOIl, €CITA CTYICHT HE OCBOWJI TEOPETUYESCKHIA MaTepral 1 HE CMOT
0000IINTH TEOPETUUECKUIT U TIPAKTUIECKUI MaTepHa; OLIEHKA COCTaBIIsIeT MeHee 25 0aslioB.

Paboma cuumaemcs 6vinonHeHHOlU HA ROPO20BOM YPOBHE, €CIIA CTYIACHT OCBOMJ TEOPETHUYECKHI
Marepuas, HO He CMOr OOOOIIUTHh TEOPETUYECKUH M IMPAKTUYECKHH MaTepHal; OLCHKAa COCTaBISET
25...33 Gamnnos.

Paboma cuumaemcs evinonnennoll Ha 6a3080m ypoeHe, €CIU CTYACHT CMOT 00OOIIUT MPAKTUUECKHIMA
U TEOPETUYECKUH Marepuaji, [JOMyCTWJI HECKOJbKO OMIMOOK TMPH OIpEAeNICHUH IapaMeTpoB
MaTeMaTHYeCKOM MoJenu, MpHUBEN HE JIOCTaTOYHO YETKYI0 apryMEHTallMI0 CBOEH TOUKM 3pEHUs B
OTHOIICHUU PallMOHAIBHOCTH MPUHATHIX PEKMMHBIX MapaMeTpPOB CBAPKH, OLEHKA cocTaBisieT 34...42
6asioB

Paboma cuumaemcs 6vinoineHHoOU Ha NPOOBUHYMOM YPOGHE, €CIH CTYAEHT CMOT OOOOIIUTH
NPAKTUYECKUHA M TEOPETUYECKUH MaTepuai, MPUBEN JAOCTATOYHO YETKYIO apryMEHTAlMI0 CBOEH TOYKH
3peHHUs 110 BCEM paszjiesiaM, OlleHKa cocTapisieT 43...50 6amioB.

3. HIkaJuaa oueHkH

Ecnm ctynenT B cemectpe paboTan HE CHCTEMAaTHYECKH, B pe3yjbTaTe 4ero He HaOpan Tpedyemoe
KOJINYECTBO 0ayuloB, TO €My BbLIAaeTCs JONOJHUTEIbHOE 3aJaHHe, TeMaThuka M O00BbEM KOTOpPOTro
OTIpEeAIEIISAI0OTCS MPEnogaBaTeieM.

Ecnu B pe3ynbTare cauu 3ayera cTyJeHT He HaOupaeT 10 6ayioB win ¢ yueToM cJjauu SK3aMeHa ero
CYMMapHbIi peHTHHT (OlLIEHKa Ha PK3aMEHE + OIEHKa 3a BBIIIOJHEHUE NMPAKTUYECKUX padoT + OIeHKa 3a
BbimosiHeHWe u  3amuty PI3) He nmpeBpimaer 49 OamioB, €My BBICTaBISETCS  OLEHKA
"HeynosnersoputenpHo" (FX) ¢ BO3MOXKHOCTBIO IIEpecaayn.

[Ipn mnepecnade »sk3aMeHa CTYJEHT HUMEET BO3MOXKHOCTh TMOJYYUTh OLEHKY He Bbimie E
("ynoBneTBOopUTENBHO").

CTyneHT uMeeT BO3MOKHOCTh MOIYYHUTh JTOMOJIHUTEIBHO 10 20 0ajyioB IpH BBIOJHEHUU PaboT, HE
NPEJYCMOTPEHHBIX OCHOBHOM MHporpaMMmoil ocBoeHusi Kypca. [laHHble BuABI paboOT cOrNIacyroTcs C
npenogaBateneM. OAHUM U3 BapUaHTOB JOMOJHUTENBHON pabOThl MOXKET OBbITh BBIMOJIHEHHE BTOPOMH
pacuérHo-rpadudyeckoit paboThI MO APYroi TEMaTHKE.



B oO0mieii omeHke Mo AMCHUIUIMHE OaTbl 32 3a4eT YYUTHIBAIOTCS B COOTBETCTBUHU C IMpaBUIIAMH
0aIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMme JUCIUIUINHEI.
Wrorosas olieHKa 10 TUCIUTUIMHE BHICTABIISICTCS] COTIIACHO TaOIHUIIE.

Tabmuma
98-100 | 93-97 | 90-92 | 87-89 | 83-86 | 80-82 | 77-79 | 73-76 | 70-72 | 67-69 | 63-66 | 60-62 | 5050 |  25-49 0-24
A+ A A- B+ B B- C+ C C- D+ D D- E FX F
OTJIMYHO XOpOouIo YAOBJIETBOPUTEIBLHO HEYIOBJIETBOPUTEIILHO 4
3a4TCHO HE 3a4TCHO
HIIOB
oe 3aganue PI'3(P)

PeKOMeHHyeMaﬂ CTPYKTYpPa M IpUMEP BBINMOJHEHHOI'O pacquHo-rpaQ)nquKoro 3aJaHuA

Temamuka pacuemmno-epaguueckoit pabomot

1. Ucxoouvie dannvie — 3adanue: 110 3amaHHOMY YepTEXKY OMHON M3 moiaydopMm (MaTpuila WIA ITyaHCOH)
npeccOpMBI TSI U3TOTOBJICHUS M3AETHHA W3 TUIaCTMAacc co3garb o0beMHyto Monenb B cpeae PowerSHAPE u
MOJTyYUTh YIPABJISIONINE MPOTpaMMBl Uit 00padoTku Ha MHoromeneBoM cranke ¢ YIIY B cpemax PowerMILL.
Kaxnpiii mepexoj] TEeXHOJOTHYECKOTro mpomecca 00paboTKH MOXy(pOpMBI IMPEACTaBsieTCs B BHIE aHUMAILUH
TPACKTOPHUH JBUKCHHUS HHCTPYMEHTA B MPOIecce 00padOTKK 3ar0OTOBKHU.

3amanne Ha PI'P MoxeT OBITh 33/1aHO MpenoaBaTeNieM WIH MPETI0KEHO CTYJASHTOM, B TOM CIIy4ae, €Clid 3Ta
paboTa cBsi3aHA C BBINIOJHEHHEM TEKYIIETO KYpCOBOTO MPOEKTa WIJIM BBHITOJHEHHEM B JAlIbHEHIIEM TUILIOMHOTO
MPOEKTA.

2. Ocnoenas yacme padomul: nocrpoenne 3D mMonenn oObekTa, BHIOJHEHUE CUMYJISIIMU TEXHOJIOIHMYECKOTO
Ipoliecca U MOATrOTOBKA YIIPaBJIAIOLIEH IIPOrpaMMBbl K cTaHKy ¢ UITY.

B npouecce Bomonnenus PI'P ctynent nomxen ocBouts Bee craguu CAIIP, HaunHas OT MpOEKTHPOBAHUA U
KOHYas M3roToBJIeHHEM aeTanu. Haubonee nnTepecHsle paboThl JOBOASTCA 1O U3TOTOBICHUS (PU3HUECKON MOIENH
morrygopmel Ha ctankax DMC 635V ECO wmm MC-032. B kadectBe MaTepuana NMpPU 3TOM HCHOIB3YIOTCS
OPI'CTEKJIO UJIU TBEPJIbIE COPTA IIEHOILIACTA.

3. Bbi6o0dwl

4. Cnucox ucnoivb306anHOU Iumepamypol

B cBs13u ¢ Tem, uto PI'P BEIMONIHAETCS C UCTIONB30BAHUE JTUIICH3UOHHBIX MPOTPAMMHEIX IIPOIYKTOB CTYICHTaM
MPEIOCTABIISAETCS] BO3MOXHOCTh MHIWBUYaIbHONH PabOTHI B KOMIBIOTEPHOM 3ajie Kadeaphl B MpeiesiaX 4acoB
BBIICJICHHBIX HAa CaMOCTOATEIIbHYIO paboTy 1o 3Toi muctumiuHe. Kontpons Beimonnenus PI'3 mpoBoautcs B
CEMECTpE Ha KKJIOM MPAKTUUECKOM 3aHSITHH.

Ha noaroroeky k PI'3 orBogutcs 60 yacos.

O6wem nosicauTensHOH 3anucku 20-25 ctp. koMibioTepHoro Habopa. @opmar 6ymarun A4 — 210 x 297 mm. Ha
TUTYJIBHOM JIMCTE JOJDKHBI OBITh YKa3aHbl AMCLUIUIMHA, HOMEpP M HaumMeHoBaHue Tembl PI'3, damunus, nms u
rpylmna cTyaeHTa. TUTYJbHBIH JIMCT oQopmisieTcss mo oOpasly, NpUBEJEHHOMY Ha pucyHke 1. OcHOBHBIE
cocraBisitorne PI'3:  comepikaHue, BBeAEHHE, OCHOBHAas YacTh, 3aKJIIOYEHHE, CIHCOK HCIIOJIb30BAaHHOU
JuTepaTyphl. bpoiopoBka pabOThI J0JKHA OBITH KHIKHOM; moJis: ceepxy — 2,0 cM, cieBa — 1,5 cm, BHU3Y — 2,0
cMm, crpaBa — 3,0 cm. Hlpudt HaGopa Tekcra gomkeH ObITh 12-14 myHKTOB. MeXCTPOUHBIN WHTEPBAI IOy TOPHBIH.
TekcT MOKEH WILTIOCTPUPOBATHCS CXeMaMH, rpaduKaMH, PUCYHKaMH, TaONUIaMd. PUCYHKH JOJKHBI OBITH
caenaHsl B BekTOopHOM rpaduyeckom penakrope (Kommac, AutoCAD, CorelDraw, u T.I.) U MOryT OBITh
pacroyioKeHbl Ha OTHENbHON crpanune. l[logpucyHo4yHas NOANMCH AOJDKHA PACHOIAaraTbCsi IOJ PHUCYHKOM.
Hywmeparust pucyHkoB ckBo3Has1. CIIMCOK MCIOIB30BaHHOM uTepatypsl odopmisiercs o I'OCT.



IIpuMep BLINOJIHEHHOH pacuyeTHO-rpaduyecKkoii padoThl

Ilo 3amanmio Ha pacdeTHO-rpaduuecKyro paboTy TpeOyeTcsl Mmpu MOMOIIM CHCTEM aBTOMAaTH3MPOBAHHOTO
MIPOEKTUPOBAHUS pa3padboTaTh (GOPMEI IS JINThS aBTOMOOMIIBHOTO Kojieca (KOJIECHOTO JKcKa). B HacTosee BpeMs
aBTOMOOWIBHBIE KOJIeca OBIBAIOT CIEAYIOIINX BHIOB!

- LITaMIIOCBapHBIE;

- JIUTHIE;

- KOBaHbIE;

- COCTaBHBIE.

HImamnosannvle TUCKA TONXYYWIIM HauOOJbIIEe PACHPOCTPAaHEHHE 10 NMPUYMHE HU3KO# cromMmocTH. Mmu
YKOMILIEKTOBAHO OOJIBITMHCTBO CXOJIINX C KOHBelepa KOJIEeCHBIX TPAHCIOPTHBIX cpelacTB. KOHCTPYKIIMOHHO OHU
COCTOSAT M3 CaMOro AWCKa (Tapenku) u obona. JJMCK IITaMITyIOT M3 JIMCTOBOM CTalld MO CHEIHATFHOMY MPOQHITIO
UL yBeIWYeHHS kecTKocTH. OO0 Koeca Takke MTaMIyT u3 craan. O0e COCTaBIIONINE COSAUHSIOT MEXIY
co0O¥ TIpH MMOMOIIM TOYEYHOW KOHTAKTHOM cBapKH. Ilociie 3TOro Ha MOBEPXHOCTh HAHOCST 3aI[UTHOE ITOKPHITHE
(3Map, MOPOMIKOBOE MOKPHITHE). JIaHHBIA THII KOJIEC MIMEET PsIi HeIOCTATKOB: 3HAYMTENBHBIN Bec (OONMbIINil 1O
CPaBHEHHUIO C JPYTrUMHU THIIAMH), cl1abas KOPPO3HOHHAs CTOMKOCTh (TP pPa3pyIIEHHM 3aIIUTHOTO MOKPBITHSA
KOppO3Hs MPOTEKaeT BecbMa OBICTPO), a Tak)Ke HHU3Kas ICTETHYecKas MPHBJIEKAaTeNbHOCTh. OJHAKO HMEIOTCS H
MPEeUMYIIECTBA IOMUMO CTOMMOCTH — IIPH YAape AaHHbIE KOJECHbIe NUCKU HE pa3pylIaloTcs, a AeOpMUPYIOTCS
(MHYTCSI), 4TO HOBBIIIAET OE30MACHOCTH B CiIydae JOPOXKHO-TPAHCHOPTHOTO MPOUCLIECTBHS, COEperaeT 3JieMeHTHI
XO/IOBOM YacTH IyTeM IOIJIOIIEHMS YacTH SHEPTUH ylapa, a B CilIydae HE3HAYMTENILHOTO IOBPEXKICHHS €CTh
BO3MOXXHOCTH BBINIPABJICHUS (PEMOHTA).

Jlumbie KONECHBIE AUCKH, KaK CIEIyeT U3 Ha3BaHHs, IIPOU3BOISATCS METOIAMHU JINThS (Kak MPaBUIIO, B KOKUITb
WIN TI0J JaBleHHEM). B oOmem ciydae, TEXHOJOTHS NPOHM3BOACTBA BKIIOYAET B CEOSl CIEAYIONINE OSTAallbl.
PacrnnmaBneHHBIN CIaB 3aidMBAalOT B CHELUAIbHBIE ()OPMBI, IZI€ OH OCTBHIBACT, 3aTE€M IOJYyYCHHBIE 3arOTOBKH
MPOXOAAT TepMHUUECKyI0 00paboTKy. OHa BKIIOYAET HarpeB OTIMBKHU BBIIIE TEMIIEPATYpPhI ()a30BOTO MPEBPAIICHHS
(500-550° C), BBIOEPKKY TPHU STOH TeMIepaType ¢ MOCICTYIONIIM AOCTATOYHO OBICTPBIM OXJIQXKJCHHEM B BOJHOM
cpene. B pesynpraTe 3aKanku MoIydaroT CTPYKTYPHO HEYCTOMYHMBOE COCTOSHME CIUIaBa. Jliist MpHOIKEHNS CIIaBa
K CTPYKTYPHOMY DPaBHOBECHIO OTJIMBKH IPOXOISIT HCKYCCTBECHHBIH IIPOIECC CTapeHMs, 3aAKIIOYAIONIMHCS B WX
HarpeBe HIXKe TemrepaTypsl ¢gazoBoro npespaiuenus (150-220 °C) u BbigepiKke NpU 3TOH TeMIlepaType B TCUCHUE
HEKOTOpOro BpeMeHH (3-9 yacoB) ¢ mocieayromuM oXJIakIeHHeM Ha Bo3ayxe. Ha cienyromiem stamne npon3BoacTBa
OTJINBKK TPOXOJAAT MEXaHHUUYECKYI0 00paboTKy, 3aTeM HAaHECEHHE 3aIUTHBIX MOKPBHITHH. [IpOYHOCTH JUTEHHBIX
CIUIaBOB, TaK )K€ KaK WX IUIACTHYHOCTb, IOCJIE TakoW OOpabOTKM MEHbIe, YeM y OOBIYHOW KOHCTPYKLIMOHHOM
ctanu. [Ipugem, eciu npoyHocTs Hiwke Ha 30-40 %, TO MIACTUYHOCTD HIDKE B 4-5 pas.

'maBHBIM IPEMMYIIECTBOM JAaHHOTO THIIA KOJEC SBIAETCS BBICOKMH KO3()(UIMEHT HCIIOIb30BaHUS
Marepuana, MECHBIIUI BeC M BBICOKOE pasHooOpasme (opM. Beicokuit Ko3(pQUIMEHT MCIOIb30BaHUA MaTepuaia
MI03BOJISIET YACPKUBATh [IEHYy TOTOBOTO M3/ENHUS Ha MPUEMIIEMOM YPOBHE, BO3MOKHOCTH BOIUIOIICHHS Pa3INYHOTO
J3aiiHa TOBBIIACT IPHBIEKaTeFHOCTE. Hebombmass Macca Kojeca CHIDKAeT OOIIMEe HEeIMOAPECCOPEHHBIE MacChl
TPaHCIIOPTHOTO CPEJCTBA, YTO OJIArONPHATHO CKa3bIBACTCS Ha TIOBEJCHHWH (YCTOMYMBOCTH, YIPaBIISIEMOCTH,
KOM(OPTHOCTH) Ha JOpOTe M JOJITOBEYHOCTH XOJI0BOH yacTh. Takke MOKHO OTMETHTb BBICOKYIO TOYHOCTH IIPH
H3IrOTOBJICHUH, YTO IMOBBIIIACT SKCIUTYaTAIlUOHHBIC XapaKTECPUCTUKU (CHI/I)KaeTCH BI/I6paHI/IH, oryM, yBECJIMYUBACTCA
JIOJITOBEYHOCTD 3JIEMEHTOB XOZ0BOM YaCcTH U MEXaHH3MOB YIIPABJICHUS).

OCHOBHO# HEJIOCTATOK MOJOOHBIX KOJIEC 3aKIII0YAeTCs B MX XPYNKOCTH — B Clly4ae CHJIBHOTO yIapHOTO
BO3JICHCTBHSI AUCK OH JIMOO pa3pyliaercs, JU0O0 Ha HEM MOSBISIOTCS TPEIMHbL. JIUThIe ITUCKM MPAaKTHYECKH HE
nepopmupyrores. [Tociie Takux yIapoB TUCKH HEPEMOHTOIPHUTOIHBI, YTO CHIDKACT UX MOTPEOUTEIHCKHE Ka4eCTBa.

B kadecTBe KOHCTPYKIMOHHBIX MAaTE€pHaJiOB IIPH IPOM3BOJCTBE JIMTBHIX JAHWCKOB Hamboiee IIMPOKO
UCTIONB3YIOTCS OTHOCHTENBHO JEIIEBBIC CIUIAaBbl Ha OCHOBE ATIOMHMHUS (OOBIYHO 3TO JIETMUPOBAHHBIEC CIUIABBI
TIOMHHUS C KPEMHHEM). AJTIOMUHUI SIBIISIETCS JIOBOJIBHO JIETKMM KOHCTPYKIIMOHHBIM MaTepuagoM (ero ImioTHOCTh
cocrapiser 2,7 T/CM’), UTO B COUYETAHMHU C BHICOKOM y/IeIbHOM IPOYHOCTBIO CIUIABA, CIIOCOOCTBYET CHIDKEHHIO BECa
Jicka. B cpaBHEHHH cO CTambHBIMHU COOpaThsIMH, aTFOMHHUEBBIC qucku yerde Ha 10 - 20%. Kpome Toro, mucku u3
IIOMHHHUEBBIX CIUIABOB 00ECIIEYMBAIOT JIyUIllee OXJIAKICHHE TOPMO3HBIX MEXaHMU3MOB 3a CUET JIy4IIero o0yBa u
BBICOKOH TEIUIONPOBOAHOCTH MaTepHasia, a CHOCOOHOCTh AalllOMHUHHsS OOpa3oBBIBAaTH Ha CBOEH IOBEPXHOCTH
MPOYHYI0 OKCHAHYIO IeHKY Al,O; XOpoIo 3amuimaeT u3Aeane 0T BOSHUKHOBEHUS KOPPO3HOHHBIX IPOIIECCOB U
€ro pa3pylieHHsI.

JIuteie JUCKH U3TrOTABJIMBAKOT U U3 MArHUCBBIX CIIJIAaBOB (KaK IIpaBUJI0, 3TO JICTUPOBAHHBIC CIJIaBbI MAarHus €
almoMrHUEeM). MarHuii siBisieTcst Haubosiee JIeTKMM KOHCTPYKIMOHHBIM METaJuIoM (ero IUIOTHOCTh cocTaBiseT 1,7
r/em”). CIuiaBel Ha €ro OCHOBE OOIANarOT Goliee BBICOKOI YACNBHON MPOYHOCTBIO, UM AMIOMHHHEBEIC, HTO
CIIOCOOCTBYET JIOTIOJHHUTENILHOMY CHIDKEHHIO Beca AucKa. [1o3ToMy auisi JMTBIX JAWCKOB, HM3TOTOBJIEHHBIX H3
MarHMeBBIX CIUIABOB, XapaKTEPHHI BCE NPEUMYIIECTBAa aJIOMHHHUEBBIX cOOpaTheB, MPUUEM B OOJIBIIEH CTEIEHH.
OnHako, JUTOH MarHWEBBIH IHMCK NOMHUMO HHU3KOH IUIACTHMYHOCTH, MMEET €lle OJUH CEpPbE3HBIH HEJOCTATOK -
Ype3BBIYAHO HU3KYI0O KOPPO3HOHHYIO CTOMKOCTB, YTO BBIHY)KAAET NPOM3BOJAWTENEH HMCHOIB30BAaTh JUIS 3aIUTHI
MOBEPXHOCTH TPOYHBIE MHOTOCIIOWHBIE MOKPHITHS. DTO OOYCIOBHIO HHU3KYIO PaclpoCTPaHEHHOCTh MAarHHUEBBIX
JIICKOB Ha TEKYIIee BpeMsl.




Kpome Toro, cyniecTBOBaIN HONBITKA H3TOTOBICHHUS KOJIECHBIX JUCKOB M3 CIUIABOB THUTAHA, OJHAKO KpaiHe
BBICOKasl IIEHA MCXOJHOTO MaTepuala, Ype3BbluaiiHasl TPyIHOCTh 0OpabOTKM CBENIM HA HET JaHHOE IPOU3BOJCTBO.
XapaKTepUCTHKH TAKUX AUCKOB HE ONPABIAIHN CTOMMOCTH UX M3TOTOBIICHUS.

Kosanvie mucku SIBISIOTCS HAWIYYIINMH 10 CBOMM CBOICTBAM, OJHAKO TPYAOEMKOCTh W3TOTOBICHHUS
OTIpeZieTniIa BBICOKYIO cebecTomMOCcTh. OHHU TIONy4aroTCsl METOIOM ropstueid o0beMHOI mrammnoBku. [Ipn sTom
JOCTHUTAeTCSA NMPOYHOCTD BBINIE, YEM INPH JHUThE, MOCKOJIBKY MPOMCXOANUT M3MENbUYCHUE 3€peH, ux aedopmanus u
BBITATMBAHUE B HYKHOM HAIPaBICHHMU - B pe3ylbTaTe CTPYKTypa MeTajjla CTAaHOBUTHCS BOJOKHUCTOH. 3a cyer
3TOr0 BO3MOXHO YMEHBIIEHHME TOJIIUHBI CTEHOK KOBAaHOIO AHUCKa ImpuMepHO Ha 20% MO CpaBHEHUIO C JIUTHIM.
Beicokasi MpoYHOCTh MaTepHaia JUCKOB 00ecleyrMBaeT UM XOPOIINE BECOBBIE XapaKTEPUCTUKU: Macca KOBaHOTO
qucka Ha 30-50 % Mensmie Maccsl cranbHoro u Ha 20-30 % anamormuHoro nuroro. braromaps BBICOKOM
TUIACTUYHOCTH TAaKOH JMCK HE pa3pyllaeTcs MOCie CHIBHOTO yaapa, a aAedOopMUpPYETCsl Ha IM0J00He CTallbHOTO.
[lITamMnoBaHHBIE MarHMWEBBIE TUCKH OOJANAIOT XOPOIIEH KOPPO3MOHHOM CTOWKOCTHIO, a aJIOMHHHEBBIC U BOBCE
MOJKHO HCIIONIB30BaTh 0€3 JIAKOKPACOYHOTO MOKPHITHA. O000IIas BBHIIICYNOMSHYTOE MOXHO 3aKIIOYHTh, YTO
KOBaHBIN AWCK BOOpan B ceOs BCE NMPEHMYINECTBA JIMTOTO M CTAJIBHOTO IITAMIOBAHHOTO COOpAaTheB, NMPH 3TOM
M30aBUBIIMCH OT HMX HEAOCTATKOB. EJMHCTBEHHBIM CYIIECTBEHHBIM HEJOCTATKOM SIBISIETCS OYEHb HU3KUH
K03((UINEHT HCTONIB30BaHUS Marepuaina, cocTasistomid 30-40%, 9TO 3HAYUTENBHO YBEITUYHBAET CTOMMOCTH
U37ETHA.

[Ipy M3roToBICHHM KOBAaHBIX KOJIEC MCXOAHYIO 3arOTOBKY pPa3orpeBarOT O TEMIICPATYphl, NIPpH KOTOPOH
CIUIaB IpuoOperaeT HambOoJjiee BBICOKYIO IUTacTUUHOCTH (mopsinka 400-470° C), 3arem paszorperas 4ymika Moj
JelCTBHEM IIpecca BMUHAETCS B CIIENUANbHYIO (OpMY, U Ha BBIXOZE MOTydaeTcs HeKoe Iof0o0ue Kojieca - IOKOBKA.
W3roroBnsieMble TaKMM METOJOM JHCKH MOTYT IPOXOJUTh TEPMHUUECKYI0 00paboTKy (B 3aBHCUMOCTH OT
UCIIOJIb3YeMOT0 CIljIaBa). YacTo MexaHW4eCKHe XapaKTePUCTHKU JHCKOB, MPOILEAIINX TEPMUUECKYI0 00paboTKy, 1
0e3 TakoBOI, M3TOTOBJIEHHBIC M3 Pa3HBIX CIUIABOB, NMPAKTUYECKH HE OoTiaM4aroTcs. Ecim tepmuyeckas oOpaboTka
MPOMU3BOJIUTCS, TO OHAa BKJIIOYAET 3aKalKy C IIOCIEIyIOmMM crapeHueM. [locie TOKOBKa oOTHpaBisieTcs Ha
MEXaHHYECKyl0 0OpabOTKy, 3aT€M OCYIIECCTBIISICTCS HAHECCHHE JEKOPATUBHBIX MOKPBHITHH. Takas TeXHOJIOTHA
M3TOTOBIICHUS TTO3BOJIAET MOJYYUTh AWCKH, MaTepHal KOTOPBHIX MMEET IMPOYHOCTH COIIOCTABHUMYIO CO CTaJblo, U
IUIACTUYHOCTH HIKe Beero Ha 20-30 %. IIpu mpou3BoACTBE KOBaHBIX AWMCKOB IIMPOKO NMPUMEHSIOTCS CIUIABBI Ha
OCHOBE AJTIOMUHHS ¥ MarHus.

CocraBHbBIE KOJECHBIE IHCKU TPEICTaBIIIOT COOOH HE MOHOJMTHBIN 3JIEMEHT, a COOPOYHYIO EAMHHILY,
COCTOSIIYI0 U3 HECKONbKUX AeTaneil (0JuH WiM JBa 000#a U JUCK CO CIMIEBOH YacTbI0), COCOUHEHHbIE MEXIY
coboit 6ontamu. OHM HE MMEIOT NPEUMYLIECTB IepeN JIUTHIMUA MM KOBAaHBIMH JUCKaMH, & MX XapaKTePHUCTHKH
3aBHUCAT OT KauecTBa U MaTepHaia U3rOTOBICHUS OTACIBHBIX DJIEMEHTOB.

JIuThe MeTa/JIOB N0 JaBJICHHEM

Tak Kak KOJECHBIH IHCK, MCIOJNB3YeMbIH B pabOTe W3rOTAaBIMBACTCS METOAOM JIMThSl IOJ JABIICHUEM,
paccMOTpUM 3TOT MeTof moapoOHee. Ilpormecc nuThs moj [aBieHHEM HMeeT Oojee 4YeM BEKOBYIO HCTOPHIO.
I'maBHBIMH €ro PENMYIIECTBAMH ABJSIETCS BO3MOXKHOCTD MOJTYYCHHS 3aTOTOBOK C MUHUMAJIbHBIMHU TPHUITYCKAMH Ha
MEXaHHYeCKyl0 00paboTKy miau 0e3 He€ W MHHHUMAJIbHOW MIEPOXOBATOCTHIO HEOOpaOOTaHHBIX IOBEPXHOCTEH,
obecrieueHne BHICOKOH NMPOM3BOAUTEILHOCTH U HU3KOH TPYIOEMKOCTH U3TOTOBICHUS JETalICH.

B 1940r. 3aBon «Kpachas [IpecHsi» nzroroBuin mamnny MoJ. JIZI-7 ¢ BepTUKaIbHON KaMepoi IpeccoBaHUS -
3T0 OBUIO HAa4yaJOM OTEYECTBEHHOTO IPOW3BOJCTBA HEOOXOAMMOTO JUIS JIMThS MMOJ AABIEHHEM OO0OpYyIOBaHUS.
[To3xe 3THMM e 3aBOJIOM OBUIO OCBOCHO ITPOM3BOJACTBO MAIIMH C TOPH30HTAJIHLHON XOJOAHOW Kamepoi
MpeccoBaHUs. MalIMHBl TaKOro THIA HANUIM HauOOJbIIEe pPACHPOCTPAHEHHE B MPOMBIIIICHHOCTH. OTO
00BSICHACTCS] MPOCTOTON U HAJAEKHOCTHIO KOHCTPYKIIMM TaKO kamepsl. Kpome Toro, B MalIiHAX ¢ TOPH30HTAIBHON
XOJIOZAHOI KaMepoi MpeccOBaHMA MOTEPH TEIIOTHI KHUJIKUM METaJUIOM U THAPABIMYECKOE CONPOTUBIICHNUE Ha MyTH
€ro JBIDKEHHUS B IOJIOCTh Ipecc-(hOpMbl MEHbIE, YeM B MalllMHaX C BEPTHKAJbHOW KaMmepoil, B pe3ylbTaTe
UCKJTIOYEHHS JTUTHUKOBOT'O X0/1a. DTO MO3BOMIAET CHU3UTh TEMIIEPATypy 3aJMBKH CIIJIaBa, YMEHBIIUTH IIOPUCTOCTH U
ocymecTBUTh 3(P(EKTUBHYIO TOIIPECCOBKY OTIMBKM II0CIE OKOHYAHWS 3aroyHEHUS (QOpMBL. MammHsl C
TOPHU3OHTAILHOM KaMepol MpEeccoBaHUs HMMEIOT Ooyiee BBICOKYIO MPOHU3BOAUTENBHOCTb, YE€M MAIIWHBI C
BEPTHKAJIBHOW KaMepoH, TaKk Kak MOPIICHb BHITAIIKUBAET MPECC-OCTATOK B MOMEHT pacKphITHs mpecc-popMbl 0e3
JIOTIOJTHUTENBHBIX 3aTpaT BPEMEHH.

OTedecTBEeHHOE MAIIMHOCTPOCHUE BBHIITYCKAET MAIIMHBI C XOJIOHOM FOPU30HTAIBHOM KaMepoi IpeccoBaHMs
¢ ycunueMm 3anupanus 1000— 35000 kH. bonbiias yacte COBpEMEHHBIX MalllMH UMEET MEXaHU3M IPECCOBAHUS C
MYJBTHIDIMKANNEH JaBieHus pabodeil )KUAKOCTH B IEPHO/] TIOAIIPECCOBKH.

JlanpHelimee COBEpIIEHCTBOBAHNE MAIIMH JUIA JIUTHS IOJ JaBJICHHWEM HAINpPaBJIEHO IO ITyTH MOBHIMICHUS
CKOpOCTEHl IBMKEHHUS TMPECCYIOLIETO MOPIIHS ¢ OECCTYNeHYaThIM PETyIHPOBAHIEM CKOPOCTH Ha PAa3JIMYHBIX dTamax
3amoyHeHus Tpecc-popMBl TIPH OJHOBPEMEHHOM CHIDKEHHH THAPABIMYECKOTO yAapa B MOMEHT Iepexofa OT
3aI0JHEHH K TTOAMPECCOBKE.

Jlutbe Mo AaBICHWEM BBIMOJHSAIOT MAIIMHHBIM CIIOCOOOM B MeTayuTMYecKue (OpMBI, Ha3bIBa€MBIE ITpecc-
(opmamu. 3anoNHEHNE METAIIOM TIpecc (OPMBI OCYIIECTBIIAIOT MOcie € CMBIKaHMS Yepe3 JIMTHUKOBBIE KaHAJbI,
KOTOpBIE COEAMHSIOT pabodylo MOJOCTh Ipecc-GOpMBI C KaMepod MpPECCOBAHUS MAIIMHBI JUIS JIMTBS MOJ
nasneHueM. HapykHble odepTaHUs OTJIMBKH 0Opa3yroTcsi paboueil MOoBEpXHOCTBIO COMKHYTOH mpecc-(pOpMEl, a
BHYTPEHHUE OTBEPCTHSA U MOJIOCTU MOIYYarOT HPU MOMOIIM METAJUIMYECKUX CTEpXKHEH, KOTOpbIE U3BICKAIOT W3
3aTBEP/EBILCH OTIMBKM B MOMEHT PAaCKpbITUS npecc-popMbl. CTEp)KHU UMEIOT MEXaHUYECKH IIPUBOJL B BHJE PEeK,



IIECTEPEH, 3yOaThIX CEKTOPOB, KIMHBEB, IKCLIEHTPUKOB, KMHEMAaTHICCKU CBS3aHHBIX C MEXAaHU3MOM DACKPBITHS
npecc Gopmel.

Mertann 3anuBalOT B KaMepy NPECCOBAHUS M 3alpPEeCCOBBIBAIOT BHYTPh pabodel MOJOCTH Ipecc-(OPMBL
Ilocne kpucTammM3anuy OTIMBKH HPOUCXOIWT PACKPBITHE INpecc-(GOpMBI U HM3BICYCHUS OTIMBKH, IPU 3TOM
OTZAEIbHAs YacTh OCTACTCS HETIOABIDKHOM, @ OCTaIbHBIC YaCTH OTBOAATCS THAPONPHBOIOM. OTINBKA yAEPKUBACTCA
B NOJBIDKHOHM YacTH M MEpPEMENIAaeTCs ¢ HEH 0 COMPHKOCHOBEHUS C BBITAIKUBATEISIMH, KOTOPBIEC BBITAIIKUBAIOT
OTJIMBKY U3 MOJBIKHOHM 4acTH npecc-GpopMbl. OTIMBKA MOXET OBITh U3BJICUYEHA U3 PACKPBITOI Hpecc GOpMBI NpH
MOMOIIY MaHMMYJIATOpPa WM poOoTa. /Iyl mpenoTBpalieHus cBapuBaHMs pabodeil MOBEpXHOCTH Ipecc-(hopMBI C
OTJIMBKOW M OOJIEr4eHHs W3BJICYECHHS OTJIMBKHM MOJOCTh Npecc-GpopMBbl IMOKPHIBAIOT COCTaBAMH B BHIE MAcCT WU
PacHbUISIONINX )KUAKOCTEH, CoepIKalux MOPOIIKA METaJluIoB, TpaduT, CyIb(Gu1 MoaubaeHa.

OTIUBKY, TNONy4YEHHBIE JUTHEM IOJ JABICHHUEM, OTJIMYAIOTCS YHCTOTOH MOBEPXHOCTM U TOYHOCTHIO,
cooTBeTcTByMOIIEH 4 kiaccy. Jomycku Ha pazmepsl Haxonarcss B mpeaenax ot +£0,075 mo 0,18 mm. JIute€ mon
JaBJICHNEM SKOHOMMUYECKH LIEIeCO00pa3HO sl KPYITHOCEPUITHOTO U MacCOBOTO MTPOM3BOACTBA TOUHBIX OTINBOK H3
JIETKOIUIABKUX CIUIABOB. TpPyHOEMKOCTh H3TOTOBJICHHS OTIMBOK JIMTHEM IIOJ JAaBICHHEM B JHMTEHHBIX IEXax
cHmkaercs B 10-12 pa3, TpymoéMKocTh MexaHHmYecKod o0paboTku cHmkaercs B 5-8 pa3. JlaHHBIH croco0 JIUTHA
HaIEN IMUPOKOEe NPUMEHEHHE B aBTOMOOWIBHOW, aBHAIIMOHHOM, 3JIEKTPOTEXHHYECKOH, MPHOOPOCTPOUTEIHHOMH,
CaHNUTAPHO-TEXHUIECKONW OTPACIIX MPOMBIIIIIEHHOCTH.

IIporece hopmMupoBaHns OTIUBKY IPOXOIUT 3 dTarma:

- cmaB ¢ Oosbmioi ckopocThio (10 50 M/c) 3a kopotkoe Bpems (0,01 - 0,6 ¢) 3amoNHSIET MOJIOCTH Mpecc-
¢dopmbl, TepeMemasch C BO3IYyXOM M MapaMH CMa3KH, HaxOIJIIUMHCA B TMoJocTH (opmbl, 00pasys
METaJUIOBO3TyIIIHYIO CMECh;

- B MOMEHT OKOHYAaHHMS 3aloJHEHHS Tpecc-pOpPMbI TPOUCXOIUT KPATKOBPEMEHHBI W  CHIIBHBIHA
THAPABIMYECKUH yaap, MPIKUMAIOIINA METalll K MOBEPXHOCTU Npecc-(hOPMBI, U MOBEPXHOCTHBIH CJIOU OTIMBKU
(0,2 MM) momydaercsi O4YEHb IUIOTHBIM M MEIKOKPHCTAJUIMYECKHM; ITOJBIDKHAS IIOJIOBHHA IPEcC-(OPMBI O[T
BO3JICHCTBHEM THIPOYAApa OTXOJHUT M Ha OTIMBKE IO pa3bEMy mpecc-popMbl 00pa3yeTcs 3ayceHer;

- KpHCTAJUIN3aMKs OTIIUBKH ITPOUCXOIUT C OOJBIION CKOPOCTHIO, YTO MPUBOIUT K HEJOCTATOYHOMY ITUTAHHIO
OTJIMBKH JKUJIKAM PacIlIaBOM, HO 1€(EKTOB YCaIOYHOTO IPOUCXOXK/ICHNS B OTJIMBKaX HEe HaOMOaaeTcs, T. K. Ta3bl B
MOpax HaXOJSITCS MO/ OONBIINM JIaBICHHEM H, PACIIHUPSISICh, CIIOCOOCTBYIOT IOJHOMY 3aIIOJTHEHHIO TIOJIOCTH TIPecc-
(opMBI METayIOM, TOBBIMIAs TOYHOCTh OTJIMBKH, OJHAKO MEXaHHYECKHE CBOWCTBAa METallla M OCOOEHHO €ro
IUTACTHYHOCTh YXYALIAI0TCA.

I'aszoBble mOpBI, HaxojsMecs MOJA IUIOTHOM JIMTEHHOM KOPKOM, HE BCErJa IIO3BOJIIIOT BBIIOJHATh
TEPMHYECKYIO 00pabOTKy OTJIMBOK M3 IIBETHBIX CIUIABOB, TAK KaK MPHU BBICOKHUX TEMIIEPATYpax ra3bl PacHIMPSIOTCS
U TIOpBl YBEIMYUBAIOT CBOW 00BEM, 00pa3ys My3bIpH M BCIyYHMHBI HAa TOBEPXHOCTH OTIMBOK. [y CHMXKEHHUSA
MOPUCTOCTH OTJIMBOK B MPAKTHKE MOJIOCTh Tpecc-PpOpMbl U pacIUIaBICHHBIH METalI BaKyyMHUPYIOT WIH BO3IYyX B
paboueii mosoctu mpecc (GOPMBI 3aMEIIAIOT KHCIOPOJIOM, KOTOPBII HE CMEIIMBAETCS C METAUIOM a o0pasyeT
TOHKHE OKHCHBIC IUIEHKHU Ha ITOBEPXHOCTH OTIIMBKH, HE CHIDKAs €€ KadecTna.

MamuHsl U JUThSI TOJ JABJIEHHEM OBIBalOT 2 THIIOB - KOMIIPECCOPHBIE M TopuHeBble. HanbGosbiee
pacnpocTpaHeHHe MOJTyYIN OPIIHEBbIE MAIINHBI C XOJIOIHON M ropsdell kamepoil npeccoBanus. [ opsiuas kamepa
MPECCOBAHUS HAXOAMTCSI BHYTPH THUIJIA C PACIUIABICHHBIM METAJUIOM, & XOJIO/IHAsI - OTJCNIBHO OT PACIUIaBICHHOTO
MeTaJla U PacloJlaraeTcsi TOPU30HTAIFHO WM BepTHKANbHO. COBpeMEHHBIE MAIIMHBI JJIsl JIUTHS IO JaBlICHUEM
MMEIOT TIOJIHOCTBIO ABTOMAaTH3UPOBAHHBIM PaOOYMi IMKI C NMPOTPAMMHBIM YIIPABICHHEM, aBTOMATH3MPOBAaHBI
pEeryJIupoBKa YCHIIMSI CMBIKaHUS TIpecc-(GopM, HW3MEHEHHE CKOPOCTH IIPECCOBAaHUS, OJOKMPOBKA Y3JIOB MPH
MOSBIICHUN HEHCIIPABHOCTEH B MaIlIMHE.

[MopiHeBble MalIMHBI C XOJIOAHON TOPU30HTAIBLHON Kamepoil mpeccoBanus (puc. 1, a) uMeroT npecc-dopmy,
cocrosiyto u3 2 yacreii. [TonoBuHa npecc-GpopmMbl 1 KpenuTcs K MOJABIKHOM IUTUTE MAIUHBL, a TOJOBHHA 3 — K
HeroABIWKHON 4. CrepkHH, 00pas3ylolie MOJIOCTH B OTJIHMBKAX, Yalle HAXOAATCSA B IMOJBMIKHOM IIOJIOBHHE IS
ynoOcTBa mX wu3BIeYeHHS W3 OTAMBKM. [logBmxnas moxydopma | c OONBIIMM yCHIMEM NPMKHUMAETCS K
HETIOJBIDKHOM 3. 3aTeM 11033 J>KMIKOTO MeTajula 5 3aiMBaeTcs B KaMepy NPECcCOBaHUS 7 M BIIPECCOBBIBACTCS
IUTyH)XepoM 6 B pabouyio mosocTh mpecc-popmbl 2. Tlocne kpucTa/uM3alMu CIjiaBa MOABMXKHAS YacTh IIpecc-
¢opmbl | OTXOIUT, M OTIMBKA BBHITAIKMBATEISIMU §, KOTOPHIE KPEISTCS Ha TUINTE, PACHIOI0KECHHON 3a TOABMKHON
Moy (OPMOH, BEITAIIKNBAETCS] HA KOHBEWEp MIIH B Tapy.

OOmmii BUA MamMHBI JUIS JIUTBS TI0JI JIaBJICHWEM C XOJIOJHON TOPH3OHTAJIBHOW KaMepoil IpeccoBaHUS
npuBezieH Ha puc |, . HemoasmwkHas gacts npecc GOpMBI KpeuTCs K IIHTe 4, a MOJBMKHAS — K IUIATE 3, KOTOpas
MepeMeIaeTcs Mo HANpaBIIONINM INTaHTaM 2 THAPONPHBOAOM C PBHIYAKHBIM MEXaHH3MOM. 3allpecCOBBIBAHHE
MeTaula B JUTEHHYI0 (opMy MPOM3BOIUTCS IUTYH)KEPOM 5, KOTOPHIH BXOAWT B KaMepy IIPECCOBAHMS,
pacrmionioxkeHHyto B tumTe 4 [lmymxep 5 mepeMemaeTcs B 0CEBOM HaIpaBIeHUH THApONpuBoaoM 6. ['mapocuctema
MaIIMHBl Ui TUIaBHOCTH paboTsl I momnep:kaHus HMOCTOSHHBIM BBICOKOTO TaBJICHHUS MMeeT pecuBep 7. Bcee
MEXaHU3MBl M arperaTsl MaIllWHbl OOBEIMHEHBI XecTKoil ctanmHoiW 8. Ha pmc 1 mokaszanHa otimBKa Oioka
IWJIMHAPOB, MTOJy4EeHHAs: Ha MallMHEe TaKoro TUIIA.

[TopirHeBbIe MalIMHBI C XOJIOJHOM BEpPTHUKAIBHOM KaMepoil mpeccoBaHus (puc. 1, 6) umeror npecc ¢opmy,
AQHAJIOTUYHYIO TI0 KOHCTPYKIMHU Ipecc (opMe NpenbIAylied MalluHBl, COCTOSIIYI0 W3 IOJBIKHOH wacTh 1 u
HEMOABIKHOM 3, HO MeTaln IocTymaeT B He€ M3 BEepTUKAIbHOM Kamepsl 6. B kamepe mnpeccoBanus 6
MepeMeIlaloTesl BEpXHUH IUTyHxkKep 4 M HIKHAS nsta 7. BepXHuMH IUTyHXKep BBIXOAWT 32 NpEAENbl Kamepbl



IpeccoBaHus, a B 00pa3oBaBIIeecs OTBEPCTHE 3alMBaeTCA 1032 METaula 5 Ha IMOBEPXHOCTh ISITBI 7, KOTOpas
TIEPEKPHIBAET OTBEPCTHE JUTHUKOBOW CUCTEMBI 8, coemuHsIoniee pabodyro MOJIOCTh 2 Tpecc-GopMbl ¢ KaMepoi
npeccoBanus 6. 3aTeM BEPXHMH IUIyH)KEp 4 HAUMHACT CXKMMATh METAIUI, ¥ TTOJ] 3TUM JABICHUEM II5ITa 7 OIyCcKaeTcs
W OTKPBIBAaCT OTBEPCTHE JINTHUKOBOH cHCTeMbI 8. MeTamn moj OONBIIMM JaBiICHHEM W C OOJBIION CKOPOCTBHIO

BIIPBICKMBAETCS B pabodyro nonocn, 2 pecc-pOpMEI.
2 F

g
8777

Puc 1. CxeMsl mpo1ieccoB 1 MalllMHA AJIs IUTHS 1I0]] IaBICHUEM.
a - C TOPU30HTAIFHON XOJIOTHOW KaMepoi peccoBaHus, O - C BEpTHKAIBHON XOJIOTHON KaMepOoi IPEeCCOBaHMUs, B - C
ropsiueil Kamepoil MPeCCOBAHUS; I - MAalIMHA ¢ TOPU3OHTAIBHON XOJIOJHOM KaMepoil.

Jist co3manust M30BITOYHOTO NTAaBIEHUS HEOOXOMMa 1033 MeTallia, HECKOJIBKO OobIas, yeM TpeOyeTcs Iyt
OTJIMBKH, TO3TOMY MEXIY BEPXHHM IUIYH)KEPOM M IISITOM OCTaeTcsi Mpecc OCTaTOK B BHAE LWIMHApa. [Ipm
MOJHATHN BEPXHEro IUTYH)XKEpa HIDKHSS TIATa TAaKKe HAYMHACT MOJHMMATHCS BBEPX, CPE3aeT NMPEcC OCTaTOK U
BBIBOJMT €ro 3a IMpelesibl KaMephl NPEecCOBaHUA, a 3aTeM OIYCKAeTCs B MCXOJHOE MOJIOXKEHHE (0 MEepPeKphITHUS
OTBEpPCTHSl JIMTHUKOBOW cucTeMbl). [lonBukHas uyacte mpecc (opMmbl | OTXOIMT, U OTIMBKA M3BJIEKAETCSA IPH
oMoy BeITakuBaTene 9. [locie u3BieueHNs OTIIMBKY U 3aKPBITUS ITPEcC-(hOPMBI IIUKII IIOBTOPSIETCS] BHOBb.

IlopmHeBple MaIIMHBI C TOpsA4Yeld Kamepod mpeccoBaHMs (pHC. 1, B) OCHAIlEHBl TUTEIbHOH meubio 9, B
KOTOpPOH B TeueHue paboueil cMeHBI HaXOUTCA pacIUIaBiIeHHBIM MeTaul 7. Cama kamepa IpeccoBaHus 8 MoMelieHa
B THIJIE HEIIOCPEJCTBEHHO B pacIliaBieHHOM MeTamie. Korja npeccyromuii miyHxep 6 HOTHAT, TO PAaCIUIaBICHHBINA
METaJT Yepe3 OTBEPCTHS B KaMepe 3aloNHSET €€, a IIPU JBIKCHHUH IUTyH)Kepa 6 BHU3 IEPEKPHIBAIOTCS BITyCKHBIC
OTBEPCTHS M METAJUI IOJI JaBJICHUEM IIOCTYNAaeT B pabodyro MONOCTh 2 mpecc-(GopMbl, IPUCOSTMHEHHON K Kamepe
IPECCOBAaHUs dYepe3 IMepexomHod MyHamTyk 5. [locne Kpucramianmsaluy cIulaBa B TIOJOCTH 2 TOJBIDKHAS
nomypopma 1 orxomur, Tonkarenu 10 ymuparoTcs B HEMOJBIDKHYIO IUINTY M OTJIMBKA BBITAIKHBACTCS. 3aTeM
MOJBIDKHAS TOTypopMa | CMBIKaeTcsi ¢ HETOABIKHOM 3, 3aKpeIUICHHOW Ha IuiuTe 4, a TTyHXep 6 MOTHIMAEeTCs,
KaMmepa 8§ 3amoyiHAeTCs U3 TUTeNsl MeTJIJIOM 7, ¥ IIMKJI oBTopsieTca. Ha Takux MaImHax MOXKHO IOJTydaTh MEJIKHE U
CJIO’KHBIE OTJIMBKH U3 ITUHKOBBIX, OJIOBSHHBIX, CBUHIIOBO-CYPBMSIHUCTBIX U IPYTHX JIETKOIIABKUX CIUIABOB.

N3rorosiaenue 3D Monean u3geaus

M3rotoBuM Mozenb Kojeca, MOJYYEHHOTO MOCHEe JIMThS MOJ JAaBieHueM. Ilpumem, 4To mocie AaHHOTO
TeXIpoliecca BCe HApy)KHble M BHYTPEHHHE IOBEPXHOCTH, 3a HCKIIOYCHHEM IOCAZOYHOTO MeCTa BEHTHJISA U
MOCAIOYHBIX OTBepCcTUil, chopmupoBanbl. Mojenb Koyieca (OTJIMBKH) IIOCTPOCHA C NPHUMEHEHHEM CHUCTEMBbI
aBTOMATH3MPOBAaHHOTO TpoekTHpoBaHus SolidWorks u mpezncraBnena Ha pucyHke 2. Mozenp kojeca (TOTOBOTO
M3/IEJINS C OTBEPCTHEM I10]] BEHTWIIb) NPE/ICTaBIeHa Ha pucyHke 3. OTBepCcTHE 10/ BEHTHIIb BBIIIOIHEHO C YYETOM
TOTO, YTO C TaKMMH KOJIECHBIMH AMCKaMM KaK IPaBHJIO MCIOJIB3YIOTCS OecKaMepHbIe IIMHBI, COOTBETCTBEHHO
OTBEPCTHE MOJDKHO YAOBICTBOPSATH TPeOOBaHMSAM CTAaHIAPTOB BEHTWIEH A OeckaMepHBIX HIMH. TaKOBBIM
sprsiercs [OCT 8107-75 «BeHTwnm s MHEBMATHYECKMX KaMep W IIMH IOCTOSHHOTO aaBieHus. OOmme
TEXHUUYECKUE YCIOBUS». JIaHHBIN CTaHAAPT TaKXKe COOTBETCTBYET MeXAyHapoHbIM cTannapram MCO 4570-1-77 u
NCO 4570-2-79 B yacTu BeHTHIBHBIX pe3r0, a Takke NCO 7442-82 u UCO 6762-82 B 4acTH OCHOBHBIX Pa3MEpOB
30JIOTHUKOBBIX Kamep. [Ipu mocTpoeHur OTBEPCTHS MPEATOJIarajlioch UCIIOJIb30BaHHE BEHTHIIS C AJIMHOW maTpyOka
60,5 6o 73,5 MM. D10 0becrieunT CBOOOAHBIN JOCTYH K 30JI0THHUKY JJIS HAKAYKH IITHH.

MapkupoBKa Kojeca B COOTBETCTBHHM C €r0 pa3MepaMH M MPUHATHIMH 0003HAYEHUSMH OyJeT CIeIyromeH:
6jx15CH 5/139,7 ET40 dia 98,5, rne

6 — mupuHa 00o1a B qIOMMaXx;

J — CIIeI3HaK, yKa3bIBalOMMi Ha popMy 3aKpauH, YIIIbl HAKJIOHA, PAINyChl 3aKPYTIICHHS;

15 — nnamerp aucka B AroiMax (JuamMeTp MocaJ0vHOro MecTa HIMHBI Ha 0001);

X — 3HaK, yKa3bIBaIOLIUH Ha TO, YTO JUCK HEPA3bEMHBIN;

CH — xombunnpoBanHas ¢popma xamnos (Combi Hump);

5/139,7 — PCD (Pitch Circle Diameter) — Konn4ecTBO KpeneXHBIX OTBEPCTHI/TIOCATOUHBIN JHaMeTp;

ET40 — 3nauenue BBIIETA;

Dia 98,5 — qamameTp HEeHTPaTBLHOTO OTBEPCTHS (OTBEPCTHS MO CTYITHILY).

H3rorosJenune 3D mojaeeii moaydopm
Anammsupys GopMy TOTOBOTO H3JENHUS, MOXKHO 3aKJIOYHTBH, YTO JJIS TOJYYEHHUS OTIMBKH HEOOXOIMMO UYETHIpe
nonyhopMel — 1Be A7 (OPMHPOBAHUS HAPYKHOH MOBEPXHOCTH 0007a, W IO ONHOH A (OPMHPOBAHUS
BHYTpEHHEH 9acTn 0001a, CTyMMYHON JacTh U ciuil. 1lomyhopMBl Takke CMOIEIHPOBAHBI IIPHA TOMOIIH CHCTEMBI
aBTOMAaTH3MpoBaHHOrO mnpoektupoBanus SolidWorks m mpexncraBnensl Ha pucyHkax 4-6. IIpenmonaraercs, 4To
noyQopMbl  OyAyT moiy4eHbl (pe3epoBaHHEM Ha CTAaHKE C YHCIOBBIM HPOTPAaMMHBIM yIpaBieHueM. Jlis



COCTAaBJICHUSI YNPAaBJISIOLIeH porpaMmsl ucnonbdyercs mporpamma DelCAM PowerMill. Oxnako, 1uis BepxHeit u
HIDKHEH 101y (hopM, JJOTHYHEE UCIIONB30BaTh NpeIBapuUTeNsHO 00paboTaHHbIe HA TOKAPHOM CTaHKe 3aroToBKH. OHH
IIPe/ICTaBIIeHB Ha pUCYHKaX 7 u 8. JI1 GOKOBBIX MOIY(HOPM HCIIONB3YeTCsS 3ar0TOBKA B BHJE Napajulelenuiena
COOTBETCTBYIOMIETO pasMepa. [locie momyueHst Moaeneil OHH MOABEPIIINCh IpeodpazoBanmio B ¢popmar *.dgk mis
Mozenelt momydopMm m *.dmt mnms momenei 3aroToBOK Ipu momornu mporpammbl PS-Exchange. Ha pucynke 9
MIPE/ICTABIICHO B3aHMHOE PacIONIOkKEeHHE MOITy(GopM B MOMCHT OTJIMBKH.
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Puc. 9. [Tomocts, 06pa3yromniasics B MOMEHT JIUTHSI.

Bb16op o0opynoBaHus

VYuuThiBass TeOMETpHYECKHE MapamMerpbl MNoiy(opMm, CTaHOBUTCS OYEBUAHBIM (DAKT HEOOXOAMMOCTH
NpUMeHeHus1 (ppe3epHoro craHka AJisl MOJydeHHs TpeOyeMbIX HoBepxHocTed. Tak kak oOpabaTbiBaeMble IeTalld
HMEIOT CIIOKHYIO KOHQUTYpaliio, a TMPOU3BOJACTBO IJUTCHHBIX (OPM €CTh MPOU3BOJICTBO CAMHUYHOE,
palUMOHANBHOCTh TPUMEHEHHUs! CTaHKa C YHUCIOBBIM IPOrPaMMHBIM YIPAaBICHHEM CIIO0XHO MepeoueHuTs. [lpu
BBIOOpE TEXHOJOTHYECKOTO OOOPYIOBAHHS KIFOYCBBIMH (DAaKTOpPAMHU SBJSIETCS: THI CTaHKA, MOIIHOCTH (37eCh



MOApa3yMeBaeTCsa HE TOJIBKO COOCTBEHHO MOIIHOCTH MPUBOJA TIIABHOTO JBIDKCHHUS, HO M CIIOCOOHOCTH paboTath ¢
3a/IaHHOM YacTOTOH, o0ecrieunBaTh TpeOyeMyro CKOPOCTh MOAay 1 TATOBOE YCHIIHE T.Jl.) pa3Mephl 30HbI 00paOOTKH,
BO3MOXXHOCTb [EpPEMCINEHUS B 33JaHHBIX KOOPAWHATAX, TOYHOCTh IIO3WIMOHUPOBAHMSI M 0OpabOTKH,
9KOHOMHUYECKAsH COCTABIIAIONIAS.

Anammsupys obpabaTpiBaeMble aeTanu (TOIXy(GOpMBI) M MOIy4aeMoe B HTOTe m3nenue (KOJeco), MOYKHO
3aKIIFOYNTh, YTO UL JAaHHBIX YCIOBHHA MOJXOAWUT 00pabaTHIBAIONIMKA IEHTP C aBTOMAaTHYECKOW CMEHOU
MHCTPYMEHTA U YUCJIOBBIM IporpaMMHeIM ympasieHueM moaenu 800VT mpoussoactsa OAO "Crepautamakckuit
CTaHKOCTPOUTENbHBIA 3aBOJ". DTOT 00pabaThIBaIOIIMil LIEHTP KaK HEJb3sl JIydIle ITOJXOIUT Ui MPOM3BOJCTBA
KOJIECHBIX IMCKOB: OH TIpeJHa3HaueH [yl (pe3epoBaHMs, Hapy)KHOIO W BHYTPEHHErO TOYEHHs, CBEpPJICHUS,
3€HKEPOBaHUs, Pa3BEPTHIBAHUS, IIOJYYHCTOBOIO M YHCTOBOTO pPACTaYMBaHMsl OTBEPCTHH, Hape3aHus pPe3bObl
MeTYMKaMH W (pe3aMu B yCIOBHS €IMHHUYHOTO M MEIIKOCEpUIHOro mpou3BojcTBa. CIOCOOHOCTH CTaHKa
MO3BOJISIIOT MCHOJIB30BAaTh €ro Kak TOKapHO-KapycesbHBIN, 00padarhiBasi MOBEPXHOCTH 00072 W CTYNHIBI Ha
3aroToBKax MoimyopmM, IenaTh UYHUCTOBYIO TOKapHYI0 00paboTKy, o0pabaThIBaTh CBEpICHHEM MOCAJI0YHBIC
OTBEpCTUSl Ha KoJlece, MPOM3BOAMTE (hpesepoBanue moinydopm. IIpm HEOOIBIIOM OOBEME BBITyCKa KOJEC 3TOT
CTaHOK MOJXET OBITh EIMHCTBECHHBIM METAIOPEXKYIIMM OOOpYZOBAaHMEM, YTO OJIArOTBOPHO CKAXETCS Ha
9KOHOMHUKE HEOOMBIIOr0 MPEANpUATHS (CTOMT TaKKE Yy4YeCTb, YTO TNPH 3HAYUTEINBHONH TapTHH BBIIMYCKA
ucronb3oBaHue cranka ¢ YIIY He mo3BoimT AOOWTHCS TaKOW NMPOM3BOAMTENHHOCTH, KaK NPH HCIHOJIb30BAHUH
HECKOJIbKUX CIECHUATM3UPOBAHHBIX HWIM CICIHAIbHBIX CTAHKOB). XapaKTEPUCTUKU CTAaHKAa yKa3aHbl B Tabsume 1,
KOMITOHOBKA CTaHKa Mpe/cTaBiieHa Ha pucyHke 10, a BHemHUN BUJ] — Ha pUcyHKe 11.

Tabmuma 1.
Ilapamempul cmona
Juamerp paboueii NOBEPXHOCTH CTOJIA, MM 800
JlnaMeTp 1eHTpaIbHOTO OTBEPCTHSI, MM 100H6
[ITvpuHa HaIIpaBJIAIOIIEIO 1a3a, MM 18H11
KonmuectBo T-00pa3HbIx ma3zoB 8
MakcumasbpHOE paccTOsSIHUE OT TOPIa INHHAEIS 10 paboyeld MOBEPXHOCTH CTOJIa, MM 1080
MaxkcuManbHOE pacCTOSIHUE OT OCH HIMHUHAETS 10 OCH CTOJA, MM 1080
Hawubosnpiias macca o6padbaTsiBacMoi eTasd, KT 800
Hlnunoens
Konyc mmusaens (DIN 69871) SK 40
Jlana3oH 4acToT BpallleHusl NIMUHJEIS ¢ epel. oTH. 1:2, 00/MuH 0-4000
HoMuHaneHBIN KpyTSIUI MOMEHT Ha mmnuHaene ¢ nepeq. OtHomernueMm 1:2, Hm 235,6
Ilepemewenus
Hawnboup1ine nepemernieHus Mo ocsiM, MM
- IepeMeIIeHre Bpamaromerocs cromua (X) 600
- BEPTUKAJIbHOE NIepeMellleHHe IITHH/IeNbHON 6a0ku (Z) 1000
Hawuboubas yacrora Bpamienus croia (C), 06/MuH (C BOASHBIM OXJIQXKICHUEM ) 374
JIMCKpeTHOCTh MO3UIIMOHUPOBAHHUSI ITO OCSIM, TPajl 0,01
To4HOCTh MO3UIIMOHUPOBAHUS 10 BCEM OCSIM, MM/Tpajt 0,02/0,006
HomunaneHbIH KpyTSnuil MOMEHT cTosia, HM (¢ BOJISHBIM OXJIQKICHUEM ) 1005
Jlnana3zoH pabouynx mogay 1o KOOpAuHaTaM, MM/MHUH 1...15000
YcKopeHHbIe X0/1a [0 BCEM 0CSIM, M/MHUH 15...25
Xapaxmepucmuka 21ekmpoo6opydosanus
MOIIHOCTH TIaBHOTO MPHUBOJIA, KBT 18,5
HomunanpHast yacToTa BpalieHus, 00/MuH 1500
MaxkcumasnbHas 9acToTa BpallleHus, 06/MUH 8000
Hncmpymenmanvnulii mazazum
EMKOCTh MHCTPYMEHTAJILHOIO MarasuHa, miT. 20
Bpemsi cMeHbl HFHCTPYMEHTA, C 7
Haubonpmmii fuamMeTp MHCTPYMEHTA, YCTaHABIMBAEMOTo B MarazuHe (0e3 mpomnycka rHe3 ), MM 125 (80)
Haubosnpimas ammHa HHCTPYMEHTA, YCTAHABIMBAEMOTO B IIMTMH/IENIE CTAHKA, MM 250
Haubospirasg macca onpaBKH, ycTaHABIMBAEMOM B MarasuHe, KT 10
SIEMENS
Cucrema HITY SINUME-
RIK 840D
Ilpouue xapaxmepucmuxu
I'abGapurHble pa3Mepbl, MM 2500%4030~
3690
o01mast rIona b CTaHka B IUIaHe, KB. M., He OoJiee (C y4eTOM OTKpBITHIX JBepei 1mkada) 15
Macca, kr 8200
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Puc. 10. KommoHoBKa cTaHKa. Puc. 11. O6pabateiBaromuii neatp 800VT.

Br16op ocHacTkHn

st Hane)kHOHM M OBICTPO (pUKcalMM MHCTPYMEHTA B IINUHJENe HE0OX0AMMO MPUMEHUTH naTpoH. [larpon
L[AHTOBBIH, C aBTOMATHYECKUM 32)KUMOM. Kak ciieyeT n3 XxapakTepiCTHK CTaHKa, KpEeIJICHUE NaTpoHa K IIITHHACITIO
JIOJDKHO coOoTBeTcTBOBaTh cTaHmapty DIN 69871 SK40, kotopomy cootBercTByeT oTedecTBeHHBIH [[OCT 25827-93
«XBOCTOBUKH MHCTPYMEHTOB ¢ KOoHycoM 7:24. Pa3zmeprr» (mcmonHeHue 2), a taxke cranmaptr UCO 7388-1-83.
[Tono6HBIE HHCTPYMEHTAIBHBIE TATPOHBI IIMPOKO PACHIPOCTPAHEHBI, IIPU COCTABICHUH YHPABIISIOMIEH MpOrpaMMEI
JUI yCTPOMCTBA YHCIOBOTO MPOTPAMMHOTO YIIPABICHUs OyJeM CUHTaTh, YTO HCIOJb3yercs maTtpor DIN69871 40
HYDRO 32 x 117 npouzBoactea ISCAR-ETM. Bremramii Bua 1 OCHOBHBIE MTapaMeTPHI yKa3aHbI HA pUCYHKE 12.

Jlns KperyieHns 3aroTOBKM Ha CTOJIe 00padaThIBAIOIIETO LEHTPa BOCIONIB3YyEMCSI YHUBEPCAIBHO COOPHBIMU
npucnocobnenussmu  (YCII). YCII sBisiercss 00IIEMalIMHOCTPOUTEIBHBIM BHAOM OCHACTKHM, Ha JETald H
cOOpOYHBIE €IUHUIBI KOTOPBIX NEHCTBYIOT CTaHAAPTHI W €MHAs TeXHUUYecKas JokyMeHrauus. DiemeHTsl Y CII
W3rOTABJIMBAIOTCS LIEHTPAJIM30BAaHHO M PEKOMEHJIOBaHbI K NPUMEHEHHIO BO BCEX OTPACISX MPOMBIIIICHHOCTH.
KoHKpeTHO HOMEHKIIaTypy TPpeOyeMBbIX 3JIEMEHTOB Ha3HAa4yaTh Hellelecoo0pa3Ho, TaK Kak Ha JII0OOM IpeNnpUsITUI
umeeTcs: HeKoTopblid accoptuMedT Y CII. Onpenenumest UIIb ¢ KOHEYHBIM IPUCIOCOOJICHUEM — 3TO JIOJDKHBI OBITh
TUCKH, C TPU3MATHYECKMMHU TI'yOKaMH, OJHa W3 KOTOPBIX MOJBIKHA. [Ipu3aMaTnueckue T'yOKH OOYCIIOBJIEHBI
IWJIMHAPHYECKOH GopMOii JeTanu 1 3aroTOBOK, a HETOABM)KHAs TyOKa THCKOB OyJIeT TeXHOJIOTHUECKOH 06a3oi mpu
obpabotke. [Ipn HanM4MM pa3KMMHBIX IIAHTOBBIX ONPABOK M [EHTPAIN30BAHHOM IIEXOBOW ITHEBMOCHCTEMBI HMEET
CMBICIT YCTAaHOBKA HAa Pa3KMMHYIO LIaHTOBYIO OIPaBKY, OJJHAKO HEOOXOJIUMO yUHUTHIBaTh, YTO YCHJIME Ha OIIPABKE B
3TOM Cilydae JOJDKHO OBITh 3HAUNTEIBHBIM, W IIEPEyCTaHOBHI BO BpeMs 00paboTKM HemomycTuMbl (1mbo
noTpedyeTcs MPUMEHEHHE TaJbLEB JIN0O0 APYTHX 3JIEMEHTOB, ONPEISIISIONNX MTOJI0KEHHE 3ar0TOBKH 110 ocu C, 4To
CIpaBeUIMBO M JJIs Ciiydas C TUCKaMH; HO TaK KakK I[epeyCTaHOBKa HE TpeOyercs, CUMTaeM, YTO BECh LIUKII
00pabOTKU MPOKCXOINT 3a OJMH YCTAHOB, M TEXHOJOTHYCCKUE 0a3bl He MeHsIOTCs ). DieMenTsl Y CIT mpecraBieHb
Ha pHucyHke 13.
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Puc. 12. UHCTpyMEHTANBHBIN TaTPOH. Puc. 13. Onementsr YCIL

Bp100p pexymero HHCTpyMeHTa

Bribupast pexxymuii HHCTPYMEHT, YIUTBIBaeM, YTO HE00X0oauMo o0padoTats 4 momydopmer. Tak kak 00beM
Marepuana, MOAIEKAIIEro YAICHHIO 3HAYUTENCH, CIEAyeT NMPEeAyCMOTPETh WHCTPYMEHT, CIIOCOOHBIM CHHUMATh
Oompmiolf 00BEM MaTepHaia 3a TMPOXOZ, a TaK Kak ¢opma neraieid M300mIyeT HEOONBIIMMHU 3IIEMEHTaMH,
HEOOXO/MMO TakXe INPelyCMOTPETh TOHKMH HHCTPYMEHT, CIOCOOHBIH oOecrmeunTh ux 00paboTky. B memsx
9KOHOMHH, CUHUTAEM, YTO KOMIUIEKT MHCTPYMEHTa OJMH Ha Bce Moiypopmel. MartepuanaoMm mosyhopM s JUThS
CIUIaBOB LIBETHBIX METAJUIOB SIBJIAETCS KOHCTPYKIHOHHAS CTajb JIMOO 4yryH. JlJsi mpOeKTHpyeMbIX Moiayhopm
MaTepuasoM CYUTAeM YyTr'yH.

Jnst ynaneHusi OCHOBHOTO o0beMa Marepuaia ¢ OOJBIION CKOPOCThIO (MaTepuala B CIHMLEBOM 4acTH obona
nonydopm), npumenum ¢pesy MS4MRBD2000R200 mpousBoactea Mitsubishi Carbide. Ee pasmepsr u pesxuMsi
pe3aHus MpeCTaBICHHI B TabiuIe 2 1 3 COOTBETCTBEHHO.

Tabmmma 2. Pazmepsr Gpessl.
KOHUEBbIE ®PE3bl MSTAR
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Tab6sma 3. PexxuMbl pe3anus.
PEKOMEHAYEMBIE PEXXMMBI PE3AHUA ANA MSTAR KOHUEBbIX ®PE3

MS34MIRB

KoHuesas chpe3a c paanycHoit kpomkoid, Cpeanss pabodas YacTs, 4-x aybas

cram crans Sauankean cane
pr— {=30HRC) VM TDY T 2 TN AECna0 145~ SHRC)
kS5, OTOMES s g emien i weas cTam HECNIMa 17122 Wi 1 2344H13
s WyTyH a5 {30~ 45HRC)
WiHE 1 2388H13)
e Maazaa Mo o Tagaia
Gl [ i) (i) (ot} i) () "} [
1 40000 1500 30000 800 22000 480 24000 240
1.5 32000 1500 20000 800 15000 480 16000 240
2 24000 1500 15000 200 11000 480 12000 240
2.5 19000 1500 12000 800 8300 480 9600 240
3 18000 1500 10000 800 7400 480 8000 240
4 12000 1800 000 1000 5500 600 6000 240
5 9600 1800 6400 1000 4400 600 4800 240
5 8000 1800 5300 1000 700 600 4000 240
8 6000 1800 4000 900 2800 %60 3000 240
10 4800 1400 3200 800 00 500 2400 240
12 4000 1200 2700 700 1800 430 2000 230
16 3000 260 2000 60 1400 %0 1500 190
20 2400 800 1600 480 1100 300 1200 170
Q050
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= - i :
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1) Mpuaepesesn sl TaENHS NOKSILBSET HEXMMEI PE3EHH R NpH B0co80M tpeseposssun [Ins OSpSGOTIM NS308 YMSHMINTS NOASHY HE
20 Taned y

T 05pa50THE NE308 B 3EFOTOSHE M3 ByCTE: e uBCTOTY BpaLEMA Ha B0% W
nog sy Ha TO%.
2) Mew ofp abicTre craned w # CNNAB0E, NPBANGAT HTEN B e HENOMBI0aaT s COX He na some A
s@ee.

3) E&IW 387OTCBKE 3DENNEHE HEA0CT ETONEH0 HAGEXHHO WM MECTHOCTL CTEHNG HERDCTEN 048, WNH HOBN0N 0T CR BHEHHE W LML CNeayeT
YMEHGLTE (HOBSCTS, BRBLLEHHR W NOEY NEENOELMSHENLHD
4) Mpwt CHBPNEHIE YMBHBLIMTE RO a4y Ha 70%.

Jst 06paboTKM CTYNTMYHON 9acTH HIDKHEH MOITy(QOpPMBI, Ky/a JaHHBIH HHCTPYMEHT HE MOXKET MPOHUKHYThH
[0 TEOMETPHUYECKUM ITapaMeTpaM, BeIOupaeM (pe3y Takke O CKPYIJICHHBIMH KPOMKaMH, HO AWaMETpOM 4 MM H
pammycoM KpoMoK | MM. OTO MO3BOJMHT 00paboTaTh CTYMHYHYIO YacTh IOJHOCTBIO, 0€3 MpHMEHEHHus Ooiee
MEIJIKOTO MHCTpyMeHTa. PazymHbIM Oyznet npumenuts Gpesy MS2MRBDO0400R100. Ee pa3meps! yka3aHbl B Ta0OII.
4, a peKOMEHIyEMBbIE PEKUMBI PE3aHust — B TaOII. 5.

OTMeTHM, 4TO PEXHMMBI pe3aHusl B TaOJIMIAaX yKa3aHbl MakCUMaJbHbIE, oOecreuuBarone OalaHc MEXIy
MPOU3BOJUTENBEHOCTRIO U TEPUOAOM CTOMKOCTH WHCTPYMEHTa MpPU YCJIOBHH JKECTKOro obOopynoBanus. I[lpu
Ha3HAUCHHUM PeaJIbHBIX PEXUMOB PE3aHUS B YIPABILIIOIIEH IporpaMMe CTaHKa JaHHBIE PEXXUMBI CIeyeT IOHU3HUTb,
TaKk KaK TEeXHMYECKHE XapaKTEPUCTHKH M COCTOSHHE O0OpynOBaHMsS Heu3BecTHO. Kpome Toro, JaHHbIE AeTand
(osry(hopMBI) SIBISIOTCS MITYYHBIMU H3JEIUSIMU, IO3TOMY HPOU3BOIUTEILHOCTD 3HAUNTEIBHON POJIM HE UMEET, U B
JaHHOM CIy4ae Ha IIEPBOE MECTO BBIXOAWT IIEPHOJ] CTOWKOCTH HHCTPYMEHTa, KOTODPBIA, B CBOIO OYepenb,
MOBBIIIAETCS C YMCHBIICHHEM CKOPOCTH pe3aHus (B JAHHOM ciydae OyAeM yMEHbIIATh YacCTOTY BpPAIICHUS
MHCTPYMEHTA 110 CPAaBHEHUIO C TAOJIMIHBIMU JaHHBIMH).

Tab6muma 4.
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B Konuyesas (hpesac yrmossim paMycoM ¢ 2 Kanaskamm oBwer
7 bt
E,, Pan. Bz Monnan Awamerp | Yrnonoi ame | lannem | &
og OBcnaene petymeidac | pvMa | xeocroemka wos | Tun
B D1 ap L1 D4 R N |2
Eg MS2MRBDO100R010 1 2 40 4 0.1 2 - 1
o D0100R020 1 2 40 4 02 2 (o] 1
w D0100R030 1 2 40 4 03 2 (o] 1
2 D0150R010 15 3 40 4 01 2 (o] 1
o D0150R 020 15 3 40 4 02 2 (o] 1
Z DO150R030 15 3 40 4 03 2 [e] 1
1 D0150R050 15 3 40 4 05 2 (e 1
b D0200R010 2 4 40 4 0.1 2 || 1
i? D0200R020 2 4 40 4 02 2 - 1
%a DOZ0ORO30 2 4 40 4 03 2 || 1
.E D0200R 050 2 4 40 4 05 2 . 1
= D0250R010 25 5 40 4 01 2 (o] 1
a D0250R020 25 5 40 4 02 2 |e| 1
w D0250R 030 25 5 40 4 03 2 L] 1
= D0Z50R050 25 5 40 4 05 2 e 1
= D0300R010 3 6 50 6 01 2 (o] 1
uw D0300R020 3 [ 50 [ 02 2 (o] 1
3 DO300R030 3 [ 50 [ 03 2 |e| 1
w DO300R 050 3 L] 50 6 05 2 . 1
3 D0300R100 3 8 50 6 1 2 (o] 1
z DO400R010 4 8 50 6 01 2 (o] 1
= DO400R 020 4 8 50 6 0z 2 L] 1
B DO400R030 4 8 50 6 03 2 (o] 1
= DO400R0S0 4 8 50 6 05 2 (o] 1
D0400R100 4 8 50 [ 1 2 (o] 1
DOS00RD10 5 10 50 [ 01 2 |e| 1
DOS00R 020 5 10 50 6 02 2 - 1
DO500R030 5 10 50 6 03 2 (o] 1
DOS00R0S0 5 10 50 6 0.5 2 - 1
DO500R100 5 10 50 6 1 2 - 1
DOGOORM 0 [ 12 50 5 0.1 2 [e] 2
DOGOOR020 5 12 50 8 02 2 (o] 2
DOGOORD30 [ 2 50 5 03 2 (o] 2
DOGOORDSO [ 2 50 6 0s 2 (o] 2
DO&0OR100 8 12 50 6 1 2 - 2
DOGOOR1S0 6 2 50 6 15 2 (o] 2
D0GOOR200 6 2 50 6 2 2 (o] 2
DOBOORN20 8 % ] 8 02 2 (o] 2




Tab6muma 5.

& 5 TNerwpoaaHHar cTane. MecTpyMeHTankHaR crane 3akanéHHan cTank
pinns NpeneapemenEHE 33KanésHanA cTank (45 —5BHRC)
L] [—45HRC)
asis ow=15" azis® o= 15°
() |Sarwzspaupas| Momasa  |Vsooassyess| Mogaws  [Veowsspassws| Mogaus  |Verwsspasews|  Moaaua
(L] {nm ) (wmrT} [tnainee} [ ] [T S (e (MM RH]
R1 35000 2400 25000 1400 25000 1500 20000 900
R1.5 30000 2500 23000 1400 20000 1500 15000 900
R2 25000 2600 20000 1500 17000 1500 13000 500
R2.5 23000 2600 17000 1500 15000 1500 11000 900
R3 20000 2600 15000 1500 13000 1500 10000 900
R4 15000 2700 11000 1500 10000 1500 7500 500
RS 12000 2700 9000 1500 8000 1500 6000 900
R& 10000 2500 7500 1400 G600 1400 5000 800
[M5256..E) Z02R R=1) {MS2ZMB._E}
TmySisa <DUAR R>1) <0.1R
pCitn <0.1R S0.0ER.
R:Paauyc

CocTapJjieHHe YIPaBJsIONIeil MPOrpaMMbl

[locne Toro, kak HMMeeTcsi MHCTPYMEHT, MOJENb AETalll M 3aroTOBKH, IMPHUCTYIAaeM K COCTaBJICHHUIO
ynpasisionied  mporpammbl Juisi ctanka ¢ YITY. Ilpum sToM wHcHonb3yercst cucTeMa aBTOMAaTH3UPOBAHHOTO
npoektupoBanusi DelCAM PowerMill, koTopas mO3BONSeT €Il U BH3YaJIU3UPOBaTh Mpolecc Omaromaps
0TOOpaKEHHIO TPAaeKTOPHUil 00pabOTKH, MHCTPYMEHTA, a Takke HHCTpyMeHTa ViewMill, HarmaqHo mokaspIBaromeMy
pesynbTar 00paboTku. CocCTaBiIeHHE MPOTPaMMBl MAKCHMAJIBHO aBTOMAaTH3MPOBAHO — IIOJIB30BATENIb BHOCHT
MOJICTIH 3arOTOBKH, MAETaly, BBOJUT JIAaHHBIE WHCTPYMEHTA W IIOJNydaeT TOTOBYIO TPAEKTOPHIO JBHKEHHSA
MHCTPYMEHTA, KOTOPYIO MOKHO BeiBecTH B NC-aiin, 3arpyxaemsrii B mamsath YUITY cranka. Beibopka marepuana
MIPOMCXONT B IBa ATAIA — YePHOBas 00pabOTKa U YHCTOBAS.

Bepxusisa momydgopma TpeOyeT BEIOOPKH JIHIIE CITUICBON YacTH, MMOITOMY MpH 00pabOTKe MOKHO OOOWTHCH
ToNbKO (pesoit auamerpom 20 mm. Ha pucynke 14 mpencraBieHO B3auMHOE OTOOpa)KCHHE TPACKTOPUH,
MHCTPYMEHTA, 3aTOTOBKH M JieTaiu. [lepBast TpaekTopus — yepHOBasi BHIOOpKA CMELIEHUEM, BTOpasi — 4yucToBast 3D
cmentenreM. Ha pucynke 15 npencrasieH pe3ynbTat 00pabOTKH BEpXHEH MOIY(HOPMEL.

[Ipu obpaboTke HMKHEH MOTY(POPMBI HEOOXOAUMO TaK)Ke MMPOM3BECTH BHIOOPKY CTYMUYHOHN 4yacTu (pe3oit
quametrpoMm 4 MMm. [ 3TOro BHIOOpKA MPOW3BOJHUTCS B CIEAYIOLIECH MMOCIEIOBATEIbHOCTH: YepHOBas 00padoTKa
CMelIeHHeM CIHLEeBOH dactu (pe3oil nuamerpom 20 MM; yepHOBas 00pabOTKa CMEIIEHHEM CTYNUYHOW YacTH
(pesoit quameTpom 4 MM; guCcTOBas 00paboTKa crimieBor dactu (BeIOopka 3D cmemennem) gpe3oit quamerpom 20
MM; YHUCTOBas 00paboTKa CTYUYHOM 9acTH (BeIOopka 3D cmemennem) dpe3oit ruameTpoM 4 M.
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Puc. 14. O6paboTka BepxHEH MOITyPOPMBI. Puc. 15. Pesynbrar 00paboTKH BepxHEi
oy popMEL.
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Puc. 16. O6paboTka HIKHEH MOTY(POPMBL. Puc. 17. Pe3ynprar 00pabOTKH HMKHEH TTOITy(HOPMBI.



IIpoBepka coOTBeTCTBHUS 000PYI0BAHUS

IIpoBepka HEoOXOAMMA IS TOTO, YTOOBI YOSAUTHCS, YTO MOLIHOCTH NPHMBOJIA TIIABHOTO JBHXKECHHS PE3aHUS
XBaTUT Uil oOecriedeHus oOpaOOTKM C 3aJaHHBIMU peXuMaMH (OCTalbHBIE TMapaMeTPphl HE TMPEBHIIIAIOT
croco0HOCTeH craHka — cM. Tab6in.1). O4eBHOHO, YTO MPOBEPKY CIEAYyeT MPOU3BOAWTH I 00paboTKH (pe3oit
MS4MRBD2000R200, Tak kak maHHBI MHCTPYMEHT CHHMaeT OonbpInii 00beM MaTepHana B eIWHHUIy BPEMEHH.
IIpoBepsATh OyxeM HCXOIS U3 MaKCHMAaJIbHO NOIYCTHMON 4acTOTHI BPAICHHUS IUIHMHICIS, YKa3aHHOU B IIpOrpaMMme
PowerMill — 2400 o6/muH, ¥ Ti1yOuHE pe3aHHs Ha YEPHOBOM IpoXoje, paBHOW 2 MM. [Ipu 3TOM cumTaem, 4To Ha
nepBoM paboueM Impoxoje nojada OyJeT yxe He Bpe3aHwus, a pabouas — 600 MM/MUH, a mMHUpHHA cpe3a B paBHa
mmpuHe ¢ppessl — 20 MM.

Jyis pac4eToB mepeBeieM Mojady U3 MUHYTHOH (MM/MUH) B ToJaqy Ha 3y0 (Mm/3y0):

s =5 =000 60625 mssys.
zm 4-2400
Ornpenenum TakKe CKOPOCTh PE3aHHUSL:
wDn _ 7-20-2400 _ < 2064 s,

V= =

1000 1000

OmpezneiM  OKPY)KHYIO COCTAaBILIIOINYIO CHIJIBI pe3aHus P, KOTopas SBISCTCS OCHOBHBIM CHJIOBBIM
(hakTOpOoM TIpH (Pppe3epOBaHIH:

p M0C, s Bz 10-12,5-2°%-0,0625"7 20" -4
z Dq—nw' wp 200,73 .240070,13

rae C, — monpaBoYHbIH KOI(D(UIMEHT CHIIBI PE3aHuU, X, Y, U, ¢, © W — TI0Ka3aTelH CTEHEHH SMIUPUYECKON
¢dopmynsl (mpuBOAATCS B crnpaBouHOW Juteparype [3]), K HONPaBOYHBIA KOI()(GULINEHT, yIUTHIBAIOIIHUHA
00pabaThIBacMBbIif MaTepHAll.

DddekTuBHAS MOIIHOCTH PE3aHUsI OTPEACISICTCS M0 GopMyJie:

PV 687,0349-150,7964
1020-60 1020-60

D¢ dexTrBHas MOIIHOCTh pPE3aHMsl 3HAYMTENILHO MEHbBILIE MaKCHMalbHOH, pa3BUBaEMON CTaHKOM. OTO
3HAYUT, YTO BBHIOpaHHOE 00OpPYIOBaHHE MO3BOJIUT BHINOJHUTH 00paboTKy. Tak Kak MPOW3BOJCTBO LITAMIIOB €CTh
NPOU3BOJCTBO CAMHUYHOE, TO SKOHOMHS HA SHEPrHH HE CTOJb CYIIECTBEHHA, KaK aCCOPTHMEHT BBINONHICMBIX
olnepanyid, ¥ JaHHBII CTAaHOK JUIA PAacCMaTpUBAeMOTO IIPOM3BOJCTBA OyIeT pasyMHBIM BEIOOpOM — Oiaronaps
BO3MOXKHOCTH KapycensHOro TodeHus (ocb C) U (ppe3epHOir 00padOTKH CTAaHOK MOMKET 3aMEHHUTH COOOU IIeIBIN
KOMILIEKC MeTau1000padaTeiBaroniero 060py oBaHus.

-1,0286 = 687,0349 H,

Mp

=1,6928 xBr.

3akiarouenue
JanHast paboTa MOKa3bIBa€T, YTO COBPEMEHHBIE CHUCTEMBl aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHHUS CIOCOOHBI
3HAUMTENBHO YCKOPUTH TPOIECC pa3pabOTKH H3AETHs, TMOJATOTOBKH MPOU3BOACTBA K €0 BBIMYCKY, IPU ITOM
IIOBBICUB Kady€CTBO, CHHU3UB SanaTbI Ha HpOI/ISBOL[CTBO HyTeM MaKCHMaHBHOﬁ OIITUMHU3AIIUN TCXHOJIOTHUYCCKOI'O
mpoliecca.



1.

denepanpHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICITICTO OOpa30BaHUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAIIHH

HacnopT 33)13HI/II7[ JJIST BBINMOJTHEHUSA MPAKTHYECCKUX paﬁoT
110 JUCHUIIIIMHE «ABTOMaTI/I?»aI_II/ISI KOHCTpYKTOpCKO-TCXHOJIOFI/I‘ICCKOﬁ IMOATOTOBKH IMMPOU3BOJACTBA
JeTaeil CI0KHON GOPMBI B MHTETPUPOBAHHBIX CUCTEMAX aBTOMaTH3UPOBAHHOTO POESKTUPOBAHUS, 4
cemecTp

MeTtoanka oleHKH
JUist 3aIIUTHI TSATH MPAKTHYECKUX PadOT CTYAEHTaM IpeIaraeTcsl BBIOJHUTD CISAYIOMINN THIIOBON
Habop 3ajmaHuil. Pacnpenenenue 3amaHuil MPakTUYECKUX 3aHATHHA MO MPOBEPSEMBIM KOMIIETCHLHUAM
yka3zaHo B Tabmuie «O0001eHHas CTpyKTypa (OH/1a OIIEHOYHBIX CPEJICTB yUCOHOU AUCIUILTUHBDY.
BricTaBieHne o1eHOK Ha MPAKTHUYECKOM 3aHSITHU OCYIIECTBIISIETCS HA OCHOBE BBIMIOJIHEHUS U 3aIIUTHI
OJIHOTO THUIIOBOI'O 3aJaHusl (CM. BBILIE). 3aluTa MPaKTUYECKOW pabOThl B COOTBETCTBUU C YPOBHEM
3HaHUi: "yaoBieTBopuTeabHO" — 3 6asr; "Xopomo" — 5 6amia; "oTimaHo" — 6 0aIoB.

Kputepun ouenku

Paboma cuumaemcs ne 6vlnoiHeHHOIl, €CIIV CTYIEHT HE OCBOMJI NPAKTUYECKUNH M TEOPETHUYECKHI
MaTepHaJIbl; OIICHKA COCTABIICT MEeHee 3 0alIoB.

Paboma cuumaemcs 6vinonneHHolU Ha HOPO206OM YpO6HEe, €CIV CTYACHT OCBOWII IMPAKTHYECKHH
MaTepHall, HO He CMOT 0000IIUTh TEOPETUUCCKUI MaTepHa;, OIICHKa COCTaBIsIeT 3 Oaluia.

Paboma cuumaemcs evinonnennoii Ha 6a3080m ypoeHe, €Ci CTYJICHT CMOT 0000IIUTH MTPAKTUYECKUMA
U TCOPETUYCCKUH Marepuaj, JOMyCTWI HECKOJbKO ONIMOOK TMpH ONpEACICHHH MapaMeTpoB
MaTEeMaTHYECKON MOJICIH, TPUBEI HE JTOCTATOYHO YETKYIO apTyMEHTAIMIO CBOWX JICHCTBUU U BBIBOJOB,
OLIEHKA COCTaBIISICT 5 OaIIOB.

Paboma cuumaemcs 6vinoineHHoOU HaA NPOOBUHYMOM YPOGHE, €CIH CTYAEHT CMOT O0OOIIUTH
NPAKTUYECKH M TEOPETUYECKUH MaTepuall, MPHUBEN JOCTATOYHO YETKYHO apryMEHTAIMI0 CBOUX
JEWCTBUH MPH MOCTPOSHUH MAaTEMAaTHIECKOH MOJIENH, OLIEHKA COCTaBIseT 6 OaIoB.

HIkaja oueHku

Ecam ctynenT B cemectpe paboTan HE CHCTEMAaTHYECKH, B pe3yjbTaTe 4ero He HaOpan Tpedyemoe
KOJMYECTBO OalljioB, TO €My BBbIAaeTCS MOMOJHUTENbHOE 3a/laHue, TeMaTHKa W 00BeM KOTOPOro
OTIPEJIEIIAIOTCS TIPETIOJABATEIIEM.

Ecnu B pe3ynpTaTe caauum 3auera CTyJAeHT He HaOupaeT 10 6amioB WU ¢ y4eTOM CAauu SK3aMeHa ero
CyMMapHBI peHTHHT (OIlEHKA Ha PK3aMEHE + OIEHKa 3a BBIMIOJIHEHUE MPAKTHICCKUX padoT + OIeHKa 3a
BbIMonHeHWe ©  3amuty PI'3) He mpeBbimaer 49 06amioB, €My BBICTaBISETCS — OLIEHKA
"neynosierBoputenbHO" (FX) ¢ BO3MOKHOCTBIO TIEpECIayun.

IIpn mepecgade »ok3aMeHa CTYJSHT UMEET BO3MOKHOCTh TONYYUTh OIEHKY He Bbimie E
("ynoBnerBopuTenbHO").

CTyneHT uMeeT BO3MOKHOCTh MOJTYYHUTh JOMOTHUTENHHO 10 20 0asioB mpH BBIOIHEHUU PadoT, HE
MPETYCMOTPCHHBIX OCHOBHOH TpOTpaMMOl OCBOEHHUs Kypca. JlaHHBIE BHIBI pabOT COTJIACYIOTCS C
npenogaBaTteneM. OAHUM U3 BapUAHTOB JOMOIHUTENBHON pabOThl MOXKET OBITh BBIMOJTHEHHE BTOPOU
pacuy€THO-rpaguiecKoit pabOThI 1O APYTroi TEMATHUKE.

B oO0mieii oleHke Mo AMCHUIUIMHE Oalibl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBUHU C MpaBUIIAMHU
0aNIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMme JUCIUIUINHEI.

HToroBas olieHKa M0 AUCIUTUIMHE BHICTABIISIETCS COTJIACHO TaOIHIIE.

Tabnuma
98-100 | 93-07 | 90-92 | 87-89 | 83-86 | 80-82 | 77-79 | 73-76 | 70-72 | 67-69 | 63-66 | 60-62 | 50-59 | _ 25-49 0-24
A+ A A- B+ B B- C+ C C- D+ D D- E FX F
OTJIMYHO Xopouio YAOBJIIETBOPUTEIBHO HEYTOBJICTBOPUTEIIEHO
3a4YTCHO HE 3a4TCHO




4. IlepeyeHb NPpaAKTHYECKUX PadOT

IIpakTuyeckne padoTbl Ne 1, 2 «[1oBepXHOCTHOE U _TBEPIOTEJIbHOE MOJAeIHUPOBAHHE 00bEKTOBY (4
uaca).

3aoanue:

CTyneHThl BBIOJHSIOT WHAWBHUIYadbHBIC W TPYIIOBBIC 3a/laHUs [0 TOCTPOCHUIO TPOCKTOB B
nporpaMMHBIX KoMmriuiekcax PowerShape, SolidWorks, SolidEdge, Komnac, NX. ]Jlns BbIIOJHEHHS
MOBEPXHOCTHOTO U TBEPAOTEIHLHOIO MOJCIIMPOBAHMS BBIIAIOTCS YePTEXU 00BEKTOB (puc. 1).
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Pucynok 1. Yeptexu neraneit

IIpakTnyeckne padorbl Ne 3, 4, 5 «Co3znanue >hdeKTHBHBIX M 0€30IMACHBIX VIIPABJISIOIINX
nporpaMM st ctankoB ¢ UIIY mno  moaroroBjeHHoii  CAD-Moxean ¢ HMCHO0Jb30BAHHEM
nporpaMmMmHubIx nakeroB PowerMILLy (6 yacoB).

3aoanue:

CTyaeHTBl BBITIOJNHIIOT WHIAWBUIyaJIbHBIE W TPYIMIMOBBIC 3aJlaHUsl 1O TOATOTOBKE TPOCKTOB B
nporpaMMHOM Komruiekce PowerMILL: 1. V3yuenune (3HaKOMCTBO) ¢ oObekTamu npoekra PowerMill

(puc. 2);




(4KQ}T{HH3)) = 0TCH0/1a MOKHO
BOCCTAHOBHTH OGBEKTHI, KOTOphLIC

1. NC thaiin — 00bekT, KoTOpBIi
COZICPAKHT JaHHBIC, HEOOXOMMBIC
JIfi OCTIPONCCCHPOBAHHA VIL

2. TpaekTopH# — paccHHTaHHbIC 110
3a/laHHBIM NapamMcTpaMm myTH

HHCTPYMEHTA, KOTOpbIE MOIYT GhITh
BLIBE/ICHBI (coXpaHeHsl) kak VII.

6. CK (CueteMBl KoopanHar)
Jleraneii. PakTHIECKH MamIHHHbIE

nyan PowerMill, pacuer Tpaexropuii
WJICT OT HHUX.

7. MmmopTupoBanubie 3D
MOJIETH.

3. Habop uHcTpyMeHTOB,
cojiepAKallnxcs, B JaHHOM MPOEKTE.

Iy

Q% TpaekToOpHM

MC dharine

4. I'paHHIIBL. DTH 3TEMCHTEI COCTOAT =
H3 3AMKHYTHIX KPHBBIX H OGBIUHO + [? % Ruuﬂhlng
HCTIONB3YKOTCA [UIA OIPAHHYCHHA H
TPAEKTOPHIi HHCTPYMEHTA. + % % REStRDuthng
‘ +- W] @ 3 Semi-Finishing
+ [V @ 4F Rastr
5. Lla6ioHbI — coCTOAT U3 + El % I Ophmmed Conskank £
PAIOMKHYTHIX H 3AMKHYTHIX KDHBBIX,
HCI]OJIL’B}/:G['CH JUId HEKOTOPBIX + E % . 3D DFFSE':
CTPATCIUH KaKk cnocod 3aJlaHHA
XapaKTepa JABIKCHIA (pesbl. + El % & Pencil
+ W] @ & Point Projection
W] @ 2B Profile

Brizoe nanens pacueTa

TpaeKTopHii
T
@ & pF ?{é M\l 5 rasteriring - EGE s BN
/ B \I [Moagoas 1 ITposeprka
LICOTI .
3arotoska BCTIOMOTATCIBHBIX [N+ c?::\tfi‘;i?:“ Beizos
nepeMeLleHH i Hey HHCTpYMEHTA
abounMH
P P BH3YATH3ALHH
Kopocti \ Xonamu (ViewMill)
nojau v
oB0opoThl Hauanbnas Touka
VII

INepeas Touka Ha besonacHoii Z —
HAYANILHAS TOUKA pacnojaraercs Ha
besonacuoii BeicoTe HaJ Neproii TOYKOH
TPaeKTOPHH.

Ileppas Touka — HavanbLHas TOUKA
pacnonaraeTcs Ha 3aJaHHOM
paccTosSHUK N0 Z OT NepBoii TOUKH
TPAeKTOPHH.

ADCOMIOTHEIE — N0JI0KEHHEe HAYaILHO
TOYKH TPAEKTOPUH 33/148TCs BPYUHYIO
koopaunartamu X, Y u Z

cTpateruii YHCTOROI H YepHoBoi 06paboTKH.
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Pucynoxk 2. O0bekThl ipoekta PowerMill.



2. Haznauenwue crpareruit o00padorok (puc. 3);

Kuonka Crparerun oGpaborku $ nossonsier Bam suibpars THn xkenaemoii crparernn odpabotkn. Ha skpane orkpeisaerces
amanoropoe okno Hosas Tpaexktopus.

! Hosas TpaexTopun '—'F & ﬂ'dHHUC JHANOrOBOE OKHO COACPKHT Ilﬂﬁﬂp JAOCTYNHBIX
crparernii oGpaboTku.

Mould Tools | Press Die | 2,50 Buopra 20 Buibopes | Coepnerme | Msiparos | ncrosan |

@ BuGopra Crewierssen 30 Moaere mm .
@ Buiopra No Npodwineo 30 Moaens NpocoTp Brnaakn s BEPXHEH “ACTH OKHA NO3BOJAKOT OPraHH30BATL
@ usiopra Pacpon 30 Moser JocTynubie cTpaterni o6pabotku no Tunam. Ilo

YMOJIYaHHIO OKHO COACPHKAT YEThIPE BKJIAILKH:

Buiiepure wconky, uTofil
NoCHOTRETS CTpaTErMO

Ormena
Pucynok 3. Crpaterus o0paboTKH.
3. Cumynsauus mpouecca o0padoTku (puc. 4).

Manens uncrpymentos ViewMill mozker GBITh BLI3BAHA HA SKPAH HAKATHEM KHOMKH ﬂl}um BeiGopoM nynkTa Menio Bua -
Manenn nuerpymentos - ViewMill. [lo ymonuaniio, nanens uxerpymentor ViewMill otobpakaercs B BepxHeii yacTi Skpana.

e S Bereeld SEW| 01 [ | e w bW w s

gﬂepemmunm okno ViewMill - nepexmiouaet okua PowerMILL u ViewMill. ITeproe naxkarie Ha KHOTKY Qjaanycme'r
ViewMill.

[pu sanyeke ViewMill otkpeiraetes oxno ViewMill. I{get dona mimensetca Ha
CHHMIl H Ha IKpaHe NIOARIALTCA H30GPAKEHNE 3ATOTOBKH.

[orTopHOE HakaTHE Ha KHOTIKY _lon:pbmae'r okno PowerMILL. Ilpu 31om
nporpamma ViewMill ne 3akpriBaetcs, a TONBKO NPOMCXOIHT NEPEKTONEHHE
MEIKITY OKHAMH.

Jl"pa@mqecxoe pa3spelIenne - OCYMECTRIACT NePeKIOueHHe MeAIY HH3KHM H BRICOKHM rpathuieckuM paspeiiennem okHa
ViewMill.

Huskoe paspeuenne Bricokoe paspemenne

Pucynok 4. Cumyssinust ppesepHoit 00pabotku B PowerMill.



