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Pabouas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBieHNIo
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MTM, npoTokon 3acegaHus kaeapbl Ne5 ot 20.06.2017

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTNYECKOr0 (hakynbTeTa, NpoTokon Ne 5 ot 21.06.2017
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[IOLEHT, A.T.H. MBaHUMBCKMIA B. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytomii Kageapoit PaxumsHos X. M.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @I0OC: I1IK.20 cnocodHOCTh pa3padarbiBaTh IUIAHBI, IPOrPAMMBbI H METOAHKH, Ipyrue
TECTOBbIC JOKYMEHTBI, BXOAMIINE B COCTAB KOHCTPYKTOPCKOH, TEXHOJOIHYSCKOH B dKCINTYaTANIHOHH O
AOKYMEHTAIUH, OCYIIECTBIISITH KOHTPOJIb 32 CO0/TI0AeHIEM TeXHOI0T HYeCKOH JHCIUIITHBI, 3K0I0T HeCK O
0e30IaACHOCTH MANINMHOCTPOHTE/ILHBIX HPOU3BOJACTB; ¢ HACHIU CEOYIOMUX PE3YTIbMAMOE 00y UeHUA:

31. 3HaTb METOAbI M CPEACTBA aBTOMATN3ALIMM BbINOHEHUS U O(OPMIIEHNS NPOEKTHO - KOHCTPYKTOPCKON
LOKYMEHTaLINM

y5. BNafieTb HaBbIKaMy paBoTbl HA KOMMbIOTEPHOI TEXHMKE C rpadryecKUMM NakeTaMu 4s NoyyeHus
KOHCTPYKTOPCKMX, TEXHOMOTMYECKUX U APYTUX AOKYMEHTOB

2. TpeboBaHuss HI'TY K pe3ynbTaTaM 0CBOEHUS ANCLUUM/INHbI

Tabnuua 2.1
PEBy}'IbTaTbI N3yveHnsa gncunnInHbl no ypoBHAM 0CBOEHUA (I/IMeTb CDOprI opraHumsaunn
npeacTaB/ieHWe, 3HaTb, YMeTb, BNaJeTh) 3aHATWIA

CucTeMbl aBTOMaTU3NPOBAHHOIO NPOEKTUPOBaHUA

MK.20.31 3HaTb MeTO/bI 1 CPeACcTBa aBTOMATU3aLMN BbINO/THEHNSI 1 0DOPMIEHUS MPOEKTHO
- KOHCTPYKTOPCKO JOKYMEeHTaLuK

1.0 mpobemax u TeHACHIMIX pa3BuTust coBpeMeHHBIX CAD/CAM cucreM Nekuyun; NabopaTopHble paboThl;
CamocTtoaTefibHas paboTa

2.0 Ha3HAYEHNN U 0coOeHHOCTSIX 0CHOBHBIX CAD/CAM cucrem Nekuun; NabopaTopHble padoThl;
CamocToaTesibHas paboTa

MK.20.y5 BnaseTb HaBblKamMu paboTbl Ha KOMMbIOTEPHOW TEXHUKE C FrpadvyecKumMm
nakeTamu ans nosiyyeHns KOHCTPYKTOPCKUX, TEXHOOTMYECKNX U APYTUX JOKYMEHTOB

3.0 crpykrype CALIP Nexuyn; CamocTosTeNbHAs
paboTa

MK.20.31 3HaTb MeTOAbI U CpeACcTBa aBTOMATM3AL MM BbINOHEHNUS 1 0CHOPMJIEHUSI MPOEKTHO
- KOHCTPYKTOPCKOWN AOKYMEHTaLMM

4. IprHITAIIB HocTpoeHus U cocTaBHble actu CATIP j'|eK|_|||/||/|; j'|a60paT0pr|e pa60'|'b|;
CamocToaTenbHast paboTta

MK.20.y5 BnageTb HaBbIKaMun paboTbl HA KOMMbIOTEPHON TEXHUKE C rpanyecKUMm
naketamu ans NoayyeHns KOHCTPYKTOPCKUX, TEXHONOTMYECKNX U APYTUX JOKYMEHTOB

5.dpyHKIMH U CTPYKTYPHL CHCTEM T€OMETPHUSCKOTO MO ICTTHPOBA HUAS Jekuuu; CamocTosiTelbHas
paboTa

MK.20.31 3HaTb MeTOAbI U CPEACTBA aBTOMATM3ALIMM BbINO/THEHUS U O(OPM/IEHUS NMPOEKTHO
- KOHCTPYKTOPCKOWN AOKYMEHTALIM

6.0 ctpykrype CAIIP Nekuyn; NaGopatopHble paGoThl;
CamocTosaTenbHast paboTta

MK.20.y5 BNafeTb HaBblKaMy paboTbl Ha KOMMbIOTEPHOM TEXHUKE C rpanvyecKMMun
naketamu Ans nonyvyeHns KOHCTPYKTOPCKNX, TEXHOTOTMYECKUX N APYTUX JOKYMEHTOB

7.0 Ha3HAUCHUN B 0c0OCHHOCTIX 0cHOBHEIX CAD/CAM cuerem Nexumu; NlabopaTopHble paboThl;
CamocTosTeNbHast paboTa

8.MeTO bl ONTHMH3ALIH TEXHUIECKHX O0BEKTOB B CHCTEMAX aBTOMATH3UPOBAHHOTO | [lekuyn; CaMOCTOSTENbHAsA
POEKTUPOBAHIIS pa6oTa

MK.20.31 3HaTb MeTOAbI U CPeACTBA aBTOMATM3ALLMM BbINO/THEHUS U O(OPM/IEHUS NMPOEKTHO
- KOHCTPYKTOPCKOW JOKYMeHTaLMK

9.}pyHKIMHA U CTPYKTYPHI CHCTEM TeOMETPHUECKOTO MO ASTTHPOBaHISL Jekuuun; CamocTosiTelbHas
paboTa

MK.20.y5 BNafeTb HaBblKaMy paboTbl Ha KOMMbIOTEPHOM TEXHUKE C rpanvyecKMMun
naketamu ans rnonyvyeHns KOHCTPYKTOPCKNX, TEXHOSTIOMMYECKUX N APYTUX JOKYMEHTOB

10.MmoemupoBaTh CI0XKHBIE OOBEKTEL B IOBEPXHOCTHOM H TBEPJOTEIILHOM BH/JIE Nexuyu; JlabopaTopHble paboTb;
CamocTosaTefibHas paboTa




11.0CyImIecTBISTh HOATOTOBKY MOJIEIH K IPOU3BOICTBY

INexuwnn; NabopatopHble paboThl;
CamocToaTenbHast paboTta

MK.20.31 3HaTb MeTOAbI U CPEACTBA aBTOMATM3ALMM BbINO/THEHUS U O(OPM/IEHUS NMPOEKTHO

- KOHCTPYKTOPCKOWN AOKYMEHTaLMM

12.paGoter B CAD/CAM cucremax

Nekuyun; NlabopaTopHble paboThl;
CamocToaTenbHast paboTta

MK.20.y5 BnafeTb HaBbIKaMun paboTbl HA KOMIMbIOTEPHON TEXHUKE C rpanyecKUMmn
naketamu ans NoslyyeHns KOHCTPYKTOPCKUX, TEXHONOTMYECKNX U APYTNX JOKYMEHTOB

13.3a1aum 1 METOIBI OPOCKTUPOBaHUSL

Nekuymm; CamocTosaTeNbHas
paboTa

MK.20.31 3HaTb MeTOAbI U CPeACTBA aBTOMATM3ALLMM BbINO/THEHUS U O(OPM/IEHUS MPOEKTHO

- KOHCTPYKTOPCKOW JOKYMEHTaLMK

14 .MeTo B ONITUMHU3aIAH TEXHUIECKUX OOBEKTOB B CHCTEMAaX

aBTOMATH3UPOBAHHOTO IIPOEKTUPOBAHUS

Nekuymm; CamocTosaTeNbHas
paboTa

15.cdopmyaupoBaTh 3aady U ONpe/IeIUTh HAIIPaBICHAE TOUCKA PEIICHMS

Nekuymm; CamocTosaTeNbHas
paboTa

3. CofiepykaHve 1 CTPYKTypa y4e6HOI AUCUMNNHbI

Tabnuua 3.1
CcCbINIKN Ha
Tembl nekuumn hopb, vaC. Yacbl pe3ynbTaTbl YyebHas feaTeNIbHOCTb
0byueHus

CemecTp: 8

ﬂ'I/I,EI,aKTI/I'-—IeCKaFI eanHunua: Cuctembl aBTOMaTM3NPOBaHHOIO NMNPOEKTNPOBaAHUNA

1. OCHOBHbIe 3Tanbl U LMK

CTy,CI.EHTbI 3HAKOMATCA Ha
NieKynsax ¢ OCHOBHbIMK 3Tanamm

1 13, 14,15, 8
KOMINJIEKCHOIO MPOEeKTUPOBaHMSA N LMKNaMN KOMIMIEKCHOTO
NPOEKTNPOBaHUA
CTyZeHTbl 3HAKOMATCAC
2. AHann3 TeXHONOrMYECKOA METOAMKOW NPOoBefieHNs aHaIm3a
CUCTEeMbI MPOV3BOACTBA U3AE/NNIA 1 1 1115 TEXHO/OMMYECKOIA CUCTEMBI
MocTaHOBKa 3afayun Ha ’ NPOW3BOACTBA U3LENNIA 1
NPOEKTMPOBaHVe MOCTaHOBKW 3a[jaum Ha
NPOEKTUPOBaHWe
CTyfeHTbl U3yyaloT ¢
3. eHepaumsa BO3MOXKHbIX 1 13.14. 15. 8 NAeonorven reHepaumm
BapnaHTOB peLleHns 3aaau o BO3MOXXHbIX BapnaHTOB
peLueHns 3agau
" CTyfeHTbl odhopmnstoT 3Tan
4. OthopmsieHmne aTana "aHaims " YA P p
B aHanu3 3agaun’” (oueHunBsaroT
3agaun™ (OLeHKa XapaKTepucTuK ; ;
" - " XapaKTepucTUKN CUCTEM " BXO[,
cucTem " BXo4" 1 " BbIXo4", 1 13, 15 " "
1 " BbIXOL", OMpPeaenstoT u
onpefeneHve 1 aHanus
< aHanM3npyoT orpaHnyeHuns
OrpaHnyeHnin peLleHns) M
peLLeHuin)
5. BbI60p ONTUMAa/IbHOrO BapmaHTa
(onpepeneHue BeCOBbLIX
CTyfeHTbl 3HAKOMATCSA C
KO3(h(hULINEHTOB KpUTepUeB o
METOLNKOW Nnomcka
MOZE/IN KayecTB, pa3paboTka 1 14,15, 8

MaTpULLbl PELLEHNS 3aaun,
onpegeneHvie KONMYecTBEHHbIX
3HaYeHWn NokasaTenei KayecTsa)

paLVoHaNbHOIO BapuaHTa
peLLeHUs 3aaaun

Anpaktnueckasn eguHmua: CAD/CAM cuctembl




6. HasHaueHne, 0cOGEHHOCTMH,
COCTaB CUCTEM

CTyaeHTbl 3HaKOMATCS Ha
NEKUMAX C Ha3HaYeHMEM,
0COOEHHOCTSAMW, COCTABOM

aBTOMaTU3NPOBAHHOIO 1,10,2,3,4,5,
. 3 4 CUCTEM aBTOMATU3MPOBAHHOTIO
npoekTmposaHus PowerSolutions, 6,7,9 HD0CKTUDOBAHIS
SolidWorks, SolidEdge, Komnac, P poB .
NX Pov_verSqutlons, SolidWorks,
SolidEdge, Komnac, NX
7 PaboTa ¢ nakeTamu CTyAeHTbl 3HAKOMATCSA C
' naeonorviein paboTsl B NakeTax
nporpaMMHbIX NPOAYKTOB 2 1, 10,11, 12, 2,
DELCAM (PowerSHAPE, 3 7 MPOTPAMMHbIX NIPOAYKTOB
PowerMILL, ArtCam) DELCAM (PowerSHAPE,
' PowerMILL, ArtCam)
Tabnuua 3.2
AKTUBHbIE Cebikit Ha
TeMbl NabopaTOPHbIX paboT hopMbI, uac Uacbl | pesynbTathbl YyebHas aesiTeNlbHOCTb
PMBI, ' 00yyeHus

CemecTp: 8

AvpakTnyeckas eanHmua: CUCTeMbl aBTOMATU3NPOBAHHOTO NPOEKTM

poBaHus

1. NoBepxHOCTHOE U
TBEPLOTENbHOE MOLE/IMPOBaHMe
00BEKTOB € UCMO/b30BaHWe
NporpaMmmHOro NPoayKra
PowerSHAPE

1,10,12,4,6

3HaKoOMCTBO C MAeosormel
MOCTPOEHUSA AaHHOIO NakeTa u
ero uHTepeicom. MoctpoeHme
NVHWIA, fyr, KpuBbIX. Co3aaHune
MOBEPXHOCTEN: NMPUMUTUBHAS
MOBEPXHOCTb, NOBEPXHOCTb
BpaLLeHus, NOBEPXHOCTb
BbITArMBaHWS, NOBEPXHOCTb 13
Habopa nepeceKaroLmxcs
KPUBbIX, NOBEPXHOCTH C
Be/lyLLei KPUBOIA.
PeflakTpOBaHVe NOBEPXHOCTEN.
Co3spfaHuie CKpyrieHuin 1 gacok.
O6beguHeHNe NOBEPXHOCTEN.
Co3pfaHvie TBepabIX Ten:
NPUMUTUBHOE TeNo, Teno
BpaLLeHWs, TeNo BbITArMBaHUS,
Tes0 13 NOBEPXHOCTEN.
PefakTpoBaHue Ten.
KoHBepTupoBaHe Ten B
MOBEPXHOCTM 1 HA0BOPOT.
MofrotoBka Mofenn K
npoussogcTey. Co3aaHune
NMOBEPXHOCTMN pasbema
npeccgopmbl. Co3paHue

NNTEMHBIX YK/TOHOB.

Ounpaktnyeckas eanHmua: CAD/CAM cuctembl




OHARUMU TBU U VIAEUJTUT VeV
MOCTPOEHUS AaHHOIo NakeTa u
ero nHTepeicom. OnmcaHme
3aroTtoBku. Boibop
NHCTpPyMeHTa. YepHoBas
06paboTKa: BbI6opKa
CMelLLleHneM, 0b6paboTka no
npoduto, pacTposas
06paboTKa, 06paboTKa 60KOM
(hpesbl U T.4. YncToBas
06paboTka: pacTposas, Nno
pagnanbHoOMy LWabioHy, no
CrnvpasibHOMy LLIa6oHYy,
06paboTKa Nno co3gaHHOMY
LWaboHy, C MOCTOSHHOWA Z,

2 6 1,11,12,2,7 |4eTbipexocesas, C
3D-cmeLleHnem, potalmoHHoe
(ppesepoBaHue 1 T.4. JopaboTka
OCTaBLUMXCS Y4aCTKOB.
MpoBepKa TpaeKTopuii
[BVXEHUSA NHCTPYMeHTa Ha
CTONKHOBeHMe. TpaHchopmaums
TPaeKTOPWiA, pefakTpoBaHmne
BX0fa - BbIXO4a MHCTPYMEHTa.
AHumauus (amynaums)
0TpaboTKM TpaeKTopuii
ABVKEHWS.
ABTOMaTU3MPOBaHHaA
MOAroTOBKa YNpas/stoLLMX
nporpamm Ans KOHKPEeTHOW

cuueTonm 1 LIFAN pTaniva

2. Co3zfaHune speKTUBHbIX 1
6e30nacHbIX yrpaBasoLWmMx
nporpaMm ansa ctaHkos ¢ YIY no
noarotoBneHHoli CAD-Mofenu ¢
1CNob30BaHWEM NPOrPaMMHbIX
naketos PowerMILL

4. CamocTosiTe/IbHas paboTa 06y4atoLLerocs

CcbIIKM Ha
o Yacbl Ha Yacbl Ha
No Buabl caMoCTOATE/IbHOWN paboThbl pesynbTaTthbl
BbIMNOJIHEHWE [KOHCY/TbTalUnm
06yy4eHus
CemecTp: 8
10, 11, 12, 13,
1 [PI3 14 15.8. 9 60 4
CornacHo y4ye6HOMY nnaHy Mo AaHHON AUCUMNAMHE NPEAYCMOTPEHO BbINOHEHWE PacyeTHO-rpatnyecKom
paboThl.

TemaTtunka pacyeTHO-rpafuyeckoin paboTbl.

Mo 3a1aHHOMY YepTeXxy 0fHOM 13 nonydopm (MaTpuua UM NyaHCcoH) NpPeccqopmMbl A1 U3rOTOBEHNS
n3gennii n3 nnactmacc co3gatb 06bLeMHY0 Mogenb B cpeae PowerSHAPE 1 nonyuntb ynpasnstoLme
nporpaMmbl 415 06paboTKu Ha MHoroLeneBom ctaHke ¢ UMY B cpegax PowerMILL nan CMPYT. Kaxablii
nepexof, TEXHO/I0rMYecKoro npouecca 06paboTkm nosypopMbl NPeACcTaBNAeTCA B BULE aHUMALMM
TPaeKToOpUM ABMXKEHWSI MHCTPYMEHTA B npoLiecce 06paboTKM 3aroTOBKK.

3afaHvie Ha PP MoxceT 6bITb 33aH0 NpenogasaTeneM Uan npeasioXkeHo CTYLeHTOM, B TOM C/ydae, ec/in
3Ta paboTa cBsizaHa C BbINOSHEHWEM TeKYLLEro KypcoBOro NpoeKTa v BbIMOHEHNEM B JasibHelLLeM
OMMNNOMHOrO MPOeKTa.

B npovecce BbinonHeHna PITP cTygeHT AomkeH ocBouTb Bee ctagnm CAIP, HaumMHaa OT NPOEKTUPOBaHUA U
KOHYas 13roToB/neHveM fetann. Hanbonee nHTepecHble paboTbl LOBOLATCA [0 M3rOTOB/IEHUSA (D3MYECKON
Mozenv nonytopmel Ha cTaHke MC-32. B KayecTBe martepuasia npu 3Tom ucnonb3ytores o: Ckuba B. HO.
CucTeMbl aBTOMATU3MPOBAHHOIO MPOEKTUPOBaHNA [ONEKTPOHHbIN Pecypc] : 3NeKTPOHHbIN
y4yebHO-meToAMYeckuin komnnekce / B. KO. Cknba ; HoBocu6. roc. TexH. yH-T. - HoBocubmpcek, [2017]. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234756. - 3arn. ¢ 3KpaHa.

1,10, 11, 12,
2 |lMoprotoBka K 3aHATMAM 13,14, 15,2, 3, {30 2
4,5,6,7,8,9




MoAroToBKa K 3aHATUAM BK/IHOYaeT B Ceb4:

- paboTy C KOHCMEKTOM NieKLMN, T.€. AOMNOSTHEHNE KOHCMEKTa y4ebHbIM MaTepuaiom (y4ebHMKa, y4ebHoro
noco6ms, NepBOMCTOUHMKA, AONOMHUTENIbHON NNTePaTypbl, HOPMATVBHbLIX LOKYMEHTOB U MaTepUasiomM
3/IeKTPOHHOrO pecypca u cetu VIHTepHeT);

- YTeHue TekcTa (y4yebHmKa, y4ebHOro nocobus, NepBonCTOYHMKA, AOMONHUTENILHOW NNTEPaTypbI);

- KOHCMNEKTUPOBaHWe TekcTa (paboTa co CnpaBoyYHMKamMm, HOPMATUBHLIMU LOKYMEHTaMK);

- COCTaB/IEHVE M/1aHa 1 Te3nCoB OTBETa,;

- aHa/IMTUYeckas obpaboTka TekcTa (aHHOTUPOBaHWE, PeAaKTUPOBAHNE, KOHCMEKT-aHaN3);

- NOArOTOBKA COOOBLLEHNIA HA CEMUHApE;

- NOArOTOBKA pepepaToB Ha 3aaHHyto Temy;

- OTBETbI Ha KOHTPO/IbHbIE BOMPOCHI;

- peLUeHve 3a4a4 1 ynpaxHeHWin no obpasuy;

- peLUeHve BapMaTUBHbIX 3a4ay 1 YNPaXXHEHNI;

- BbINOJIHEHVE YePTEXel N CXeM;

- pa3paboTka anropuTMoB 1 nporpamm.. Ckmba B. KO. CnucTembl aBTOMaTU3NPOBAHHOTO NMPOEKTUPOBaHUA
[3neKTpOHHbIV pecypc] : 3NeKTPOHHBIA y4ebHO-MeToanuYeckuin Komnnekce / B. KO. Ckunba ; HoBocn6. roc.
TeXH. YH-T. - HoBocmbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234756.
- 3arn. ¢ akpaHa. OpraHu3saums camocToATe/lbHOW paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOro
TEXHMYECKOr0 YHMBEpPCUTETA : METOAMYECKOE PYKOBOACTBO / HOBOCKMO. roc. TexH. yH-T ; [cocT.: HO. B.
HukutuH, T. FO. CypHuHa). - HoBocnbupck, 2016. - 19, [1] c. : Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

1,10, 11, 12,
3 |MNopgroToBka K atrectauun 13, 14, 15, 2, 3, |20 2
4,5,6,7,8,9

CocTaBneHne NNaHOB N TE31COB OTBETOB Ha KOHTPO/IbHbIE BOMPOChI; KOHCMEKTMPOBaHWE AONOMHUTENbHBIX
matepuanos.: Ckuba B. KO. CucteMbl aBTOMaTU3MPOBAHHOIO NPOEKTUPOBaHNSA [DNeKTPOHHBIN pecypc] :
3MEKTPOHHbIN yyebHO-MeToAMYecKmMin Komnneke / B. KO. Cknba ; HoBocK6. roc. TexXH. YH-T. - HoBocnbMpCK,
[2017]. - Pexkum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234756. - 3arn. ¢ sKpaHa.

5. TexHonorus obyyeHus

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00y4YaroLWmMXCs, a TaKKe NPoBeAeHNs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeXHOorum (Tabn. 5.1).

Tabnuua 5.1
[JedaTtenbHocTb VHopmauoHHO-KOMMYHMKaUNOHHbIE TEXHOI0M N
VIH(OpMAPOBaHIE e-rpaiI:skiba_@corp.nstu.ru; JINYHbI TUNOBOWA
cant:http://ciu.nstu.ru/kaf/persons/20541
KOHCY/ITUpOBaHME e-maiI:skiba@corp.nstu_.ru; CoumanbHsble ceTu:vk.com;
Yat:Skype: skeeba vadim
KOHTPOMTb e-mail:skiba@corp.nstu.ru; Cpega 3neKTpOHHOIo 06yyeHuns

HI'TY:http://dispace.edu.nstu.ru/didesk/course/show/2456

Pa3melLieHne yUebHbIX MopTtan HITY; Cpeaa aneKTPOHHOIO 06yyeHus
marTepuanos HI TY:http://dispace.edu.nstu.ru/didesk/course/show/2456; 36C




Tabnmuya 5.2

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Kofbl hopMmpyembIx

Ne HanmeHoBaHMe akTUBHbBIX (hopM .
KOMMETEeHL N

1 | Awnckyccus MK.20;

®opmHupyembie yMeHHs: 3]. 3HaTh METOIBI M CPEACTBA ABTOMATHU3ALIUH BBITIOJTHEHUS U
oopMIIEHHS IIPOSKTHO - KOHCTPYKTOPCKOM TOKYMEHTAI[UN

Kpartkoe onucanne npuvenenuns: CTyneHTh Ha 1a00paATOPHBIX 3aHATUSAX B (JOPME OUCCKYCHU
3HAKOMSITCS: 1) ¢ MAeomoruei mocTpoOeHMsI TAaHHOTO rmakera u ero uarepdeiicom. Iloctpoerue
JuHUH, nyT, kKpuBbix. Co3maHue MOBePXHOCTEH: IPUMHUTHBHAS ITOBEPXHOCTD, ITOBEPXHOCTD
BpaleHus, MOBEPXHOCTh BBITATUBAHUS, TIOBCPXHOCTH U3 Ha60pa NMEPEeCEKarONUXCA KPUBBIX,
MTOBEPXHOCTH C BemyInei KpuBou. PemakTuporanue mopepxHocTei. Co3maHue CKpyTJIeHUN U
¢dacok. OObeUHEHNE TOBEPXHOCTEH.

CosnaHue TBEPABIX TeJ: MPUMUTUBHOE TEJIO, TEJIO BPAIIEHHUs, TEJIO BEITSTUBAHMUS, TEJIO U3
noeepxHoctel. Penaktuposanue ten. KoHBepTHpOBaHHE TNl B TOBEPXHOCTH M HA00OPOT.
IMoxnroroska monenu k npou3BoacTry. Coznanue moBepxHOCTH paskema npecchopmsl. Co3nanue
JIUTEHHBIX YKJIIOHOB; 2) C UACOJIOTHEN MOCTPOSHHSI JAHHOTO Makera u ero uarepdeiicom. Onucanue
3aroToBkU. Beibop nHctpymenra. YepHoBas o6pabdoTka: BeIOOpKa cMemenueM, oopaboTka mno
npoduIio, pactposast 00padboTka, 0opadoTka 6okom ¢pessr u T.1. Hucrorast 06padboTka:
pacTpoBasi, Mo paauaabHOMY malJIOHY, IO CIUPaTEHOMY I1abIoHy, 00paboTka Mo CO3TaHHOMY
11abJIoHy, C IOCTOSIHHOM Z U T. 1.

2 |J'IeKL|,vm B hopme ancKyccum |I'IK.20;

@DopmMHpyeMble YMEHHsI: Y. BIaIeTh HABbIKaMH pabOThl HA KOMIIBIOTEPHON TEXHUKE C
rpaduecKUMU NaKeTaMu JJIsl TIOJyYeHHsI KOHCTPYKTOPCKUX, TEXHOJIOIMUECKHUX U IPYTUX
TOKYMEHTOB

Kparkoe onucanue npumvenenus: CTyIeHTHI Ha JIEKUUAX B POpMeE TUCKYCCHHA 3HAKOMSATCS: 1) ¢
HA3HAYEHUEM, OCOOEHHOCTSIMU, COCTABOM CUCTEM aBTOMATH3HPOBAHHOIO MPOEKTUPOBAHHS
PowerSolutions, SolidWorks, SolidEdge, Kommnac, NX; 2) cTyeHTbI 3HAKOMSITCS C HICOJIOTHEH
pabotsl B makerax nporpamMmHbix mpoayktoB DELCAM (PowerSHAPE, PowerMILL, ArtCam).

6. MpaBuna aTTecTaumm 06ydatoLLMXCS Mo y4ebHO ANCUUNINHE

[ns atTecTaymm oby4varoLwmxca no AUCUMNINHe Ucnosb3yeTcs 6anbHO-penTUHIOBas cucTeMa
(BPC), no3sonstoLwas BbICTaBNSATb OLEHKWN MO TPaaULMOHHOM WKane n 15-ypoBHeBoi ECTS.
KpaTkast nHchopmaums o bPC npusegeHa B Tabn. 6.1.

Mopapo6Has nHpopmaums o BPC npusoamTcs B MpunoxeHnun Nel K paboyein nporpamme.

Tabnuua 6.1
MuH. <
OueHnBaeMble BUbI AesATENIbHOCTY 0byyatoLmxcs 621 MakcumManbHbI 6ann
CemecTp: 8
Jexyus: 0
Jlabopamopnasi: 20 45

KoHTponupytowme matepuansl npusogaTes B “Cknba B. FO. CucTeMbl aBTOMATU3MPOBAHHOTO MPOEKTUPOBAHNSA [SNeKTPOHHbIN pecypc] : a1eKTPOHHbIV
y4yebHO-MeToaMueckuii komnneke / B. FO. Cknba ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexxum goctyna:

http://elibrary.nstu.ru/source?bib id=vtls000234756. - 3ar/. ¢ 3KpaHa."

PI'3: 35

KoHTponmpytoLme MaTepuansl NpueogsTes B "Ckuba B. KO. CrcTeMbl aBTOMATWU3MPOBAHHOTO NPOEKTUPOBaHMUS [SNEKTPOHHbIV pecypc] : 3NeKTPOHHbIN
yue6Ho-MeToAnueckuin komnnekc / B. FO. Ckuba ; HoBocwb. roc. TexH. yH-T. - Hoocnbupcek, [2017]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234756. - 3arn. ¢ aKkpaHa."

3auem: | 10 | 20




KoHTponupytowme matepuanbl npusogaTes B “Ckuba B. FO. CucTeMbl aBTOMATU3MPOBAHHOTO MPOEKTUPOBAHNA [SNeKTPOHHbIN pecypc] : aNeKTPOHHBIV
y4yebHO-MeToaMYeckuii Komnneke / B. HO. Cknba ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000234756. - 3ar/. ¢ 3KpaHa."

B Tabnuue 6.2 npeAcTaBneHO COOTBETCTBMUE (HOPM KOHTPONS 3asBNSEMbIM TPEOOBaHNAM K
pe3ynbTaTam OCBOEHUS AUCLMM/INHBI.

Tabnunua 6.2
Koae! DOopMbI KOHTPOA
KoMneTeH
“ PesynbTaTbl 06yyeHUs
L 3awumTa |3awmrta 3
Proc nip o3 aveT
MK.20 31. 3HaTb MeTOAbl U CpeACTBa aBTOMATU3ALUN BbIMONHEHNA U OCbOpMI'IEHVIH MPOEKTHO - + + +
' KOHCTPYKTOPCKOW AOKYMEHTaLm
y5. BNafieTb HaBblKamMu paboTbl Ha KOMMbIOTEPHOM TEXHUKE C rpaduyecKnmMm + + +
nakeTamun gns nonyyeHns KOHCTPYKTOPCKNUX, TEXHOMOTMYECKUX U APYrnX AOKYMEHTOB

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIIMHE NPeACTaBNEH B NpunoXeHn Ne 1 K paboyel
nporpamMme.

7. lutepatypa

OcHoBHasi iMTepaTypa

1. Tunaukos /[. B. ABTOMaTH3UPOBAaHHOE MTPOSKTUPOBAHUE ASTANICH CIOKHON FreOMETPHH C
HCIIOJIb30BaHuEeM mporpammuoro npoaykra PowerSHAPE : cipaBounoe nocobue / /1. B.
Tunnukos, B. B. Usanmusckuii ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2007. - 64, [2] ¢. :
wi.. - Pesxum mocrtyma: http:// www library nstu. ru/fulltext/metodics/2007/tinn. rar

2. Bonaun A. H. OcHOBBI aBTOMAaTH3UPOBAHHOTO MPOEKTUPOBAHUS | yueOHOe mocoOue [Ast By30B]
/ A. H. bonnun, A. H. 3angupanos ; @enep. areHTCTBO 1o 00pa3oBanuio, Mock. roc. UHAYCTpP. YH-T.
-M., 2006. - 103 c. : m.

3. UuTerpupoBaHHbIE CUCTEMBI TPOSKTUPOBAHUS U YIIPABJICHUs B MamTuHOCTpoeHUuH. CTpyKTypa n
cocrtaB : [yuebHoe mocobue it By30B MO HAMPABJIEHUSIM MOATOTOBKU CIIETUAITHCTOB
"KOHCTPYKTOPCKO-TEXHOIOTHYeCKOe 00ecredeHne MaITHHOCTPOUTEIbHBIX TPOU3BOACTB",

" ABTOMATH3UpPOBaHHbBIE TexHOJornu 1 rpoussoactea” / T. A. Jlazapesa [u ap.]. - Crapsiii Ocko,
2010. - 235 ¢. : un., Tabm.

4. Kucenes A. I'. PazBuTHe TEXHOJIOrUI aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS SJIEKTPOHHOMN
texuuku [CAD/CAM] [Dnexrponnsiii pecypc]| : yuebroe nocodue / A. I'. Kucenes ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, [2010]. - Pexum nocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000160902. - 3arx. ¢ sxpaHa.

[lononHMTeNbHas nnTepaTypa
1. Cucrembl aBTOMATH3UPOBAHHOTO TIPOSKTHPOBAHUS U3EIUIH U TEXHOJOTUYECKHUX MTPOLIECCOB B
mamuHoctpoenuu / [P. A. Anmuk, B. U. Bopoasiackuii, A. I'. Bypun u ap.] ; moxn pen. P. A.
Ammuka. - J1., 1986. - 319 ¢. : v
2. 3BM B npoextupoBanuu u npoussonctee / [lox pen. I'. B. Opmnosckoro. - JI., 1983. - 295 ¢. :
W1
3. Usanumeckas H. I'. MonenupoBaHue cpefcTBaMu KOMITbIOTEPHOM rpaduku | yueOHoe mocodue
st By30oB / H. I'. UBanmmBckas ; HoBocub. roc. TexH. yH-T. - HoBocuGupck, 2006. - 55, [1] ¢. : mi..
- Pesxxum mocryma: http://www. ciu.nstu.ru/fulltext/textbooks/2006/06 Ivancivskaya.rar
4, Usanumeckas H. I'. I'paduueckoe MogenupoBaHue MmpoLeccoB U 00bEKTOB ;| Yued. mocodue st
BTY30B. - HoBocubupck, 1997. - 139 c.

5. Masmox B. H. Beegenmne B coBpemennsie CAIIP / B. H. Mantox. - M., 2010. - 190, [1] c. : m

6. Cxuptnanze A. I'. UHTerpupoBanHsie CUCTEMbI MPOSKTUPOBAHUS U YIPABICHUS : [yueOHUK st
BY30B I10 HAMPABJIEHUIO " ABTOMATH3UPOBAHHbIE TEXHOJOrUU U nipoussoactea’| / A. T
Cxuptnanze, T. 5. Jlazapesa, }O. @. MaprembsiHOB. - M., 2010. - 346, [1] c. : nm.




7. OCHOBBI aBTOMATH3ALUH MPOEKTHO-KOHCTPYKTOPCKUX paboT. Kypc nexkuwmii : yaebHoe nocobue /
[A. FO. CrronsieB u ap.] ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2014, - 78, [1] ¢. : ui., Tab..
- Pexxum nocrtymna: http://elibrary .nstu.ru/source?bib _1d=vtls000203033

8. UnxeHepHOE MOKYMEHTHPOBAaHKE. DJIEKTPOHHAS MOJIENb U YePTeK AeTau . yueOHoe rocodue /
H. I'. UBanmueckas u [ap.]; HoBocuO. roc. TexH. yH-T. - HoBocuGupck, 2011 - Pexum
noctyna:http://elibrary nstu.ru/source?bib_1d=vtls000160106

9. UnxeHepHOE OKYMEHTHPOBAHHE: 3JIEKTPOHHASI MOJENTb U YEPTEX AeTaIH | yaeOHOe rmocobue /
[H. I'. UBanumsckas u mp. | ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2014. - 153, [18] ¢. : un.. -
Pexxum nocryra: http://elibrary.nstu.ru/source?bib_1d=vtls000199460

NHTepHeT-pecypehi
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznmatensctBo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeTopamnyeckoe obecneyeHve

1. Ckuba B. F0. Marematuueckoe MOAETHPOBAHHUE U ONITUMU3ALINS TEXHOJIOTMYECKUX TIPOLIECCOB
[DnexTpoHHBIH pecypc] : 3JeKTpOHHBIH yueOHo-MeToanueckuii komruieke / B. F0. Ckuba |
Hosocub. roc. rexu. yH-T. - HoBocubupck, [2017]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000233909. - 3ars. ¢ sxpana.

2. Opranusarysi caMOCTOSATENbHON PadoTel cTyAeHTOB HOBOCHOMPCKOro rocy1apCTBEHHOTO
TEXHHYECKOTO YHHUBEPCHUTETA | MeTOnH4YeCKoe pykoBoacTso / HoBocu®. roc. TexH. yH-T ; [cocT.: FO.
B. Huxutun, T. YO. Cypaunal. - HoBocubupck, 2016. - 19, [1] ¢. : Tabn.. - Pesxxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

3. Cxuba B. HO. Cuctembl aBTOMaTH3UPOBAHHOTO TPOEKTUPOBAHUS [ DNIEKTPOHHBIN pecypc] :
SJIeKTPOHHBIN yyeOHO-MeTomuueckuii komruieke / B. FO. Cxuba ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexwum noctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234756. -
3ari. ¢ sKpaHa.

4, Tpexmepuoe monenupoBanre B Delcam PowerSHAPE : Metonudeckue ykazaHust MPaKTUYECKUX
3aHATUH M0 qUCHHUILTHHAM "MaTeMaTH4ecKoe MOIETUPOBAHNUE U COBPEMEHHBIE MPOOIEMBI HAYK O
matepuanax u npoueccax"”, "IIpoektupoanue mrammos u npeccopm”, "Mactepctso”, "OCHOBEI
XYIOKECTBEHHOr0 KOHCTPYHpoBaHus"' ijis cienpiasibHocter 150100 "MarepuanoseneHue u
texHojioruu Marepuanos” u 261001 "Texnomorust XynoxecTBeHHOH 00paboTKu MaTepuanos” /
Hogocu®. roc. Texu. yH-T ; [cocT.: E. JI. Tonosun, J1. JI. 'onoun, A. A. JlocuHckas]. -
Hosocubupck, 2014. - 25, [1] ¢. : mi.. - Pexxum gocrymna:

http://elibrary nstu.ru/source?bib_i1d=vtls000197088

5. UBanumeckas H. I'. MonenupoBaHue cpeacTBaMu KOMITbIOTEPHOM rpaduku | yueOHoe mocodue
st By3oe / H. I'. Usanumeckas, E. B. basuos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2007. -
66, [2] c. : un.. - Pexxum moctyna: http://www.ciu.nstu.ru/fulltext/textbooks/2007/ivancivskaya.pdf.
- MunoBarmonnas obpazosatenbHas nporpamma HI'TY "Bricokune TexHomorun".

8.2 Cneumann3npoBaHHoe nNporpammHoe obecneyeHue
1 Power Shape, Power Mill, Art CAM
2 SolidWorks
3 SolidEdge



4 NX
5 Kommac 3D

9. MaTtepuanbHO-TEXHMYECKOe 06ecrneyeHme

KomnnekT o060pya0BaHus

Ne

HanmeHoBaHue

Ha3HaueHue

1

KomnbtoTepHbIin KnaccNe6

MpoBefeHVe NEKUMOHHbIX, NPaKTUYECKUX W
1a60PaATOPHbIX 3aHATUINA.

CneupnanbHoe 060py0BaHNe

Ne HanmeHoBaHue HasHa4veHune

1 |[[MpoekTop BenQ W1200 DLP 1800 ANSI [ns npoBefeHNs 3aHATWI CO CTyAeHTaMm
1080P(k.5,ayAn.250)

2 |CTAHOK MC-032 [ns npoBefeHNs 3aHATUI CO CTyAeHTamMu

3

BepTuKanbHbIii 06pabaTbiBaOLLMIA LIEHTP
DMC 635Veco B KOMMIEKTE

NS npoBefeHns NabopaTopHbIX paboT




DdenepanbHOE rocy1apcTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEXKIEHUE
BBICIIIETO 00pa30BaHuUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa npoekTrpoBaHUs TEXHOIOTHISCKUX MAIIHH

“YTBEPXJIAIO”

JNEKAH MT®

K.T.H., noneuTt B.B. SIamonscxui
19 2 1_“

®OH/JI OHEHOYHbBLIX CPE/ICTB

YYEBHOM AUCLUTUIHEI
CI/ICTCMI)I ABTOMATU3UPOBAHHOI0 MPOCKTUPOBAHUA

O6pazoBarenbHas nporpamma: 15.03.05 KoHCTpyKTOpCKO-TEXHOIOTHYECKOE 0OecIiedeHHe
MalIMHOCTPOUTEIIBHBIX TTPOU3BOJICTB, MPOPHIIb: KOHCTPYKTOPCKO-TEXHOJIOTHUSCKUAN

Hosocubupck 2017



1. O000meHnHas cTPYKTYpa (POHAA OLIEHOYHBIX CPEICTB Y4eOHO! JUCIUIIMHBI

O6oOmenHass cTpykTypa (¢GoHAAa OIEHOYHBIX CpPEACTB 1Mo aucuuiuimae  «Cucmemol
aAmomMamu3upo6anno20 RPOEKmMupoeanus» NMprUBCJIACHa B TaGJII/ILIG.
Tabnuna
JTanbl OLEeHKH KOMIIeTeH i
IToxaszarenun
Dopyupyenbie copMupoBanHocTH Mil;zﬂpfgﬂﬂ TpomesyTounas
KOMITETCHITHH KOMIICTeHI U Tembl yuy arTecTamus
(3HaHus, yMeHHUs, KOHTPOJI5I (Ok3amen,
HABbIKH) (xypcoBoii mpoexT, 3auer)
PI'3(P) u np.)
TIK.20/TIT 3]1. 3HaTeP MeTONBI M|AHamMM3 TEXHOJOTMYECKOH cucTeMbI|OTUyeT no |3auer,
CIIOCOOHOCTH cpeacTBa MIPOM3BO/ICTBA N3ACTHN U IIOCTAaHOBKA |1a00paTOpHO# KOMIIIEKCHOE
pa3pabatbIBaTh aBTOMAaTH3ALNN 3amaud Ha TpoekTupoBaHue Bribop|pabore 1-5; PI'3,|3amanmme 1 - 18.
IUIaHbI, TIPOTPAMMBI | BEINTOIHEHUS 1| ONTUMAIBHOTO BapuaHTa|pasgen 2
U METOIWKH, NPyTHE|0(pOpMIICHHUS (ompenenenue BECOBBIX
TECTOBBIE MPOEKTHO - | k03¢ GUINEHTOB KPUTEPHEB MOJEIH
JIOKYMEHTBI, KOHCTPYKTOPCKOH Ka4yecTB,  pa3paboTKa  MaTpuIbl
BXOJISIIIME B COCTaB|JOKyMEHTAI[UU pelmieHuss  3ajayd,  OIpeJesIeHHUe
KOHCTPYKTOPCKOM, KOJINYECTBEHHBIX 3HAYCHUI
TEXHOJIOTMYECKOU U nokaszaTenedl kadecTBa) I 'eHeparius
SKCIUTyaTallMOHHON BO3MOXXHBIX ~ BapHaHTOB  pELICHUS
JIOKyMEHTAIHH, 3agady  Ha3HayeHue, 0OcoOCHHOCTH,
OCYIIECTBIISTH COCTaB cucTeM
KOHTPOJITh 3a aBTOMAaTH3HPOBAaHHOTO
co0II0IeHUEM MIPOCKTUPOBAHHUSI PowerSolutions,
TEXHOJIOTHYECKOH SolidWorks, SolidEdge, Kommac, NX
JVCIUIIINHB, OcHOBHBIE 3TaIsl " LIUKJT
3KOJIOTHYECKO KOMIUIEKCHOTO MIPOEKTUPOBAHUS
6e3omacHoOCTH Odopmienue stana "ananu3 3agaqn’
MalIMHOCTPOUTEIIbH (omeHKa XapaKTepUCTHUK cuUCTeM "
bIX MPOU3BOJICTB Bxon" u " BeIXOA", ompenencHUE U
aHaM3  OTPAaHMYCHHUH  pEIIeHHs)
IToBepxHOCTHOE ¥  TBEPIOTENBHOE
MOJIETTMPOBaHNE 00BEKTOB c
HCTIONIb30BaHKE MIPOTPaMMHOTO
mpoaykra PowerSHAPE Pabora ¢
MaKeTaMH IPOTPAMMHBIX TIPOAYKTOB
DELCAM (PowerSHAPE,
PowerMILL, ArtCam) Co3nanue
3¢ GEeKTHBHBIX u 0e30MmacHbIX
YIPABIISIFOIIIX nporpamMmm JUIst
crankoB ¢ UIIY no nmoaroroBieHHOR
CAD-mozmenu ¢ HCIOJBb30BaHUEM
nporpaMMHbIX naketoB PowerMILL
TIK.20/I1T yS. BJIAJIETh | AHATN3 TEXHOJIOTHYECKOH cuctemsl|OTder 1o [3ager,
HaBbIKAMU PabOTHI Ha |POM3BOJICTBA U3/EIHMI U MIOCTAaHOBKA [1a00paTOpHOI KOMITJIEKCHOE
KOMIBIOTEPHOI 3aJa4d Ha TpoekTHpoBaHue Bridop|pabore 1-5; PI'3,[3anmanue 1 - 18.
TEXHHKE C|onTHMaNBEHOTO BapuaHra|paznen 2
rpadu4ecKuMU (onpenenenne BECOBBIX
HaKeTaMu Jutst | K03 (PUIIMEHTOB KpPHUTEPHEB MOJEIN
HOTyYeHHS Ka4yecTB,  pa3paboTKa  MaTpHUIbl
KOHCTPYKTOPCKHMX,  [pelieHus  3ajgadyd,  ONpelelicHUE
TEXHOJIOTUYECKUX U |KOJINYECTBEHHBIX 3HAYCHHUH

JIPYIMX JOKYMEHTOB

IoKaszaTeniel KadecTBa) | eHeparus
BO3MOXKHBIX ~ BapHaHTOB  PELICHUS
3amad  Hasnauenme, ocoOeHHOCTH,
coCTaB CHCTEM
ABTOMAaTH3HPOBAHHOTO

IIPOCKTUPOBAHUS PowerSolutions,
SolidWorks, SolidEdge, Kommac, NX
OcHOBHbIE JTarbI u LUK
KOMILIEKCHOTO MIPOEKTUPOBAHUS
OdopmiieHre stama "aHanu3 3agayn’”
(olleHKa XapaKTEepHCTHK CHUCTeM "




"

Bxod" H BBIXOA'", ONpeJelieHue u
aHAJIM3  OTPAaHWYCHHHA  PEIICHUs)
IToBepXHOCTHOE ¥  TBEPIOTEIHHOE
MOJCITUPOBaHUE 00BEKTOB C
HCIIOJIb30BaHE MIPOTPaMMHOTO
mpoaykra PowerSHAPE Pa6ora ¢
MaKETAMH TMPOTPAMMHBIX IPOIYKTOB

DELCAM (PowerSHAPE,
PowerMILL, ArtCam) Co3znanue
3¢ EKTHBHBIX u 0e30MmacHbIX
YIPaBJISIONIUX mporpaMM VIS

crankoB ¢ UITY 1mo moaroroBjieHHON
CAD-mozmen ¢ HCIOJIB30BAaHUEM
mporpamMMHEIX maketoB PowerMILL

2. MeToauKa OueHKH 3TanoB GoOpMUPOBAHNS KOMIIETEHUMI B paMKaX THCHUILINHBI
[TpomexyTouyHasi arTecTanys MO JUCUUIUIMHE MPOBOIUTCS B 8 cemecTpe - B (GopMe 3auera, KOTOPBIA
HampaBJieH Ha OIeHKY copmupoBanHocTu kommereHuuid [TK.20/T1T.

3aueT nMpoBOAUTCS B MUCbMEHHOH (hopme, 1o Omteram. Ha 3adyete cTyaeHTy BeiiaeTcst OuieT, BKIIOYaronmii 1
KOMIUIEKCHOE 3aJjaHue: BBIIACTCS YEepTeX JeTand (MpHMepsl TpeCTaBlIeHkl B nacnopre 3adeta). [lo 3amaHHOMy
YepTe)Ky HEOOXOOMMO cOo3/1aTh OOBEMHYIO Mozenb B Jio6oii CAD mporpaMme M HOMYYHTBH YIPABJISIONIHE
nporpamMmbel i 00paboTku Ha MHoroueneBom cranke ¢ UIIY B cpene PowerMill. Kaxapni nepexon
TEXHOJIOTUYECKOTO TIporecca 00paboTKH MOIy(OpMBI PEICTABIACTCS B BHUIE aHUMAIMU TPACKTOPHUH JBUKCHHS
MHCTpYMEHTa B Tporecce 0oOpaOOTKM 3aroToBku. PacnpeneneHue MUIAKTHYECKUX EAWHUII HO IPOBEPSIEMbIM
KOMIIETEHIIMAM yKa3aHo B Tabiuie «O0001eHHas CTpYKTypa (hOH/Ia OLIEHOUHBIX CPEACTB y4EOHON TUCIUILIUHBDY.
TpeGoBaHust K OIMYCKy CTYIEHTOB K Cllaue 3auyeTa, COCTaB OWIeTa M KPUTEPHUH OLIEHKH Ha 3a4eTe HMPHUBEICHBI B
TacropTe 3a4era.

Kpome Toro, c)opMHpOBaHHOCTh KOMIIETCHIIMH HPOBEPSETCS MPH MPOBEACHUH MEPONPHATHH TEKYLIETO
KOHTPOJISI, yKa3aHHBIX B Talnuie pasnena 1.

B 8 cemectpe 00si3aTenbHBIM ATAllOM TEKYIIEH aTTECTAllMH SIBISETCS pacdeTHO-TpadUuecKoe 3aJaHue
(pabota) (PI'3(P)). TpeboBanus x BemonneHutro PI'3(P), coctaB u mpaBmia oueHKH c(HOPMYIHPOBAaHBI B
nacrtiopte PI'3(P).

OOu1re mpaBuia BBICTABICHUS OLEHKH 10 AMCHUILIMHE ONPEAEISIOTCsS 0auIbHO-PEUTHHIOBON CUCTEMOH,
NpUBEJICHHON B paboyeil mporpaMme TUCIUTUINHBL.

Ha ocHoBaHMM INpHUBENEHHBIX Jajiee KPUTEPHEB MOXKHO CAENIaTh OOLIUI BBIBOA O CHPOPMHUPOBAHHOCTU
xomnereHuuu [1K.20/I1T, 3a koTOopble OTBEYaEeT AUCLUIUIMHA, HA Pa3HBIX YPOBHSAX.

OO0mas xapakTepucTHKA YPOBHeil 0CBOCHUSI KOMIIeTEHIIUI.

Hu:ke moporoBoro. YpoBeHb BBHINOMHEHUS PAaOOT HE OTBEYAET OOJIBIIMHCTBY OCHOBHBIX TPeOOBaHWUH,
TEOPETUYECKOE COAEPIKaHME Kypca OCBOCHO YaCTHYHO, MPOOENbl MOIYT HOCHTh CYLIECTBEHHBIN Xapakrtep,
HEOOXO/MMBbIE IMPAKTUUECKHE HABBIKM PAaOOThI ¢ OCBOEHHBIM MaTepuajioM C(OpMHPOBAHBI HE JIOCTAaTOYHO,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX MIPOTPAMMOM 00ydeHus! y4eOHBIX 3aaHUI HE BBHITOJHEHbI TN BHITTOTHEHbI
C CYIIECTBEHHBIMH OIIMOKAMHU.

IToporoBblii. YpoBeHb BBINOIIHEHUS pa0OT OTBEYAET OOJIBIIMHCTBY OCHOBHBIX TPEOOBAaHHH, TEOPETHIECKOE
COZIEp)KaHHWe Kypca OCBOCHO YAaCTHYHO, HO IMPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOoauMble
NPaKTUYECKUE HABBIKM pabOTbl C OCBOCHHBIM MAaTepuajlioM B OCHOBHOM C(OPMHMPOBaHbI, OOJBIINHCTBO
NPEAyCMOTPEHHBIX IPOrpaMMOM OOy4eHUs! y4eOHbIX 3aJaHUil BBINOJIHEHO, HEKOTOpPble BHUIBl 3aJaHUN
BBINOJIHEHBI C OLIMOKaMU.

Ba3oBblii. YpoBeHb BBINOJIHEHUs pPAOOT OTBEYaET BCEM OCHOBHBIM TPEeOOBaHUSM, TEOPETUYECKOE
COJiep)KaHHE Kypca OCBOEHO IOJHOCTBbIO, 0€3 Mpo0OenoB, HEKOTOpbIE IPAKTHUECKUE HAaBBIKU PAOOTHI C
OCBOEHHBIM MarepuasoM Cc(HOPMHUPOBAHBl HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMON OO0ydeHUs
yueOHBI€ 3a/IaHMs BBITIOJHEHBI, KAYECTBO BBITIOJHEHHSI HU OJTHOTO U3 HUX HE OLIEHEHO MUHUMAJIbHBIM YHCIIOM
0aJuI0B, HEKOTOPBIE U3 BHIIIOJTHEHHBIX 3a/IlaHUH, BO3MOXKHO, COJIEPIKAT OIIMOKH.

IIpoaBuHYTHIH. YPOBEHb BBHINOJHEHUS PabOT OTBEYAET BCEM TPEOOBAHUAM, TEOPETHUYECKOE COIEPIKaHHE
Kypca OCBOEHO IIOJIHOCTBIO, 0€3 Tpo0eoB, HEOOXOAMMBIE TPAKTHYECKHE HABBIKM PAa0OTHI C OCBOCHHBIM
MaTepHaIoM c(hopMUpPOBaHbI, BCE MPEIYCMOTPEHHBIE IPOrpaMMOi 00yueHHs ydeOHbIE 3a/laHMsI BBIIIOJIHEHBI,
Ka4eCTBO UX BBINOJIHEHHS OLIEHEHO YUCIIOM 0alIoB, OJIM3KUM K MaKCUMaJIbHOMY.



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

IHacnopr 3a4era
110 JUCHUIIIIMHE «CucreMsl ABTOMATU3HWPOBAHHOI'O ITPOCKTUPOBAHU), 8 CCMCCTP

1. Meroauka oleHKH

CryneHT aomyckaeTcss K clladye 3avera MPH YCIOBUHW, YTO OH BBHIMOJHWI M 3allUTHI BCE
nabopaTropHbie pabOThI U pacueTHO-TpaduIecKoe 3a1anue, u Hadpan He meHee 40 6aioB.

Jnst 3adera KaxIOMY CTYISHTY BBLIACTCS OWJIET, BKIIFOUYArONIMA | KOMIUIGKCHOE 3ajIaHHe:
BbIZIAaeTCsl uepTex AeTanu. 1o 3amaHHOMY yepTexy HEOoOXOAMMO CO37aTh OOBEMHYIO MOENTb B
mo6oit CAD mporpamMme U MOIyYUTh YIPABJSFOIINAE TPOrpaMMBI 111 00pabOTKU Ha MHOTOLICIICBOM
cranke ¢ UITY B cpene PowerMill. Kaxmplii mepexos TEXHOIOTHYECKOro Impoiiecca 00paboTKH
noy(GOpMBI TIPEICTABISACTCS B BUAC aHHMAIIUK TPACKTOPHH JIBMDKCHHSI HHCTPYMEHTA B TPOLIECCE
00pabOTKH 3arOTOBKH.

PacnipenencHue OUIAKTUYECKUX CIUHUI[ 10 TPOBEPSEMBIM KOMIICTCHIIUSM YKa3aHO B
tadsmie «O0o0meHHas CTpYKTypa (poHIa OIEHOYHBIX CPEICTB YICOHOH TUCIIUTUTHHBD.

BhicTaBiieHHE OLIGHOK Ha 3a4eTe OCYIISCTBISETCS HAa OCHOBE BBHIMOJIHEHHUS KOMIUIEKCHOTO
3amanus (cM. mpuMep Owirera Ha 3aueT U m.4 - 3adanus xk 3auemy no oucyuniune «Cucmemol
ABMOMAMUZUPOBAHHO20 NPoeKmuposanusy). OlCHUBAHKE BBIMOJIHECHUS KOMILJIEKCHOTO 33aHus
OCYIIIECTBIISICTCS B COOTBETCTBUHU C ypoBHeM 3HaHUi: "ymomierBoputenbHo" — 10...13 Gamr;
"xopomro" — 14...17 6amnos; "orauyno" — 18...20 6amos.

®dopma 6uerTa 11 3a4era

HOBOCUBUPCKUN I'OCYIAPCTBEHHbBIN TEXHUYECKU YHUBEPCUTET

®akynabrer MTO
buner Nel
K 3aUeTy 1Mo AUCIHUIUINHE «CUcmembl A6MOMAMU3UPOBAHHO20 RPOEKMUDOBAHU)
DI
25__‘
< 1. Yeprex neranu:
bt 1 S 3amaHue: HeoOXOAMMO co37aTh O00BeMHYIO Moaenb B mwoboir CAD
S / Lol mporpaMMe ¥ TMONYYHTh YHPAaBISIONIUE MPOrpaMMbl i O0OpaboOTKM Ha
L 3 i . o
j“|; T — = ; ;I MHororeneBoM crauke ¢ UITY B cpexe PowerMill. Kaxnaeiii mepexon
AEEBEE L

TEXHOJIOTMYECKOIro Tpolecca 00padOTKM MOMy(pOpMbI TNPENCTaBISIETCS B
BUJIC aHUMAIlMH TPAEKTOPHHU ABHKEHUSI HHCTPYMEHTa B Ipolecce oopadoTku
3arOTOBKH.

YTBepxkaaro: 3aB. kadeapoit / IBarnnuBckuii B.B. /
(moxmuCh)

(nata)



2. Kpurepuu ouenkun

3awuma cuumaemcs Hey0061emMEOPUMENbHOI, €CIU CTYACHT HE OCBOMJ TEOPETHUYECKHIA
MaTepHal U He CMOT 00O0OIIUTh TEOPETUUCCKUN U MPAKTUYCCKHI MaTEPUAIT;, OIIEHKA COCTABIISET
0...9 Gamnos.

3awuma cuumaemcs cocmosswielcs HA NOPO2O6OM YPOGHe, €CIH CTYICHT OCBOWII
TEOPETUYECKHUI MaTepuail, HO He CMOT OOOOIIUTh TEOPETHUSCKUN M MPAKTHUYECKUI MaTepua,
oneHka cocrasiser 10 - 12 0awioB.

3awuma cuumaemcs cocmossutelicsi Ha 0A3060M YpPOGHe, €CIIA CTYACHT CMOT 0000IIUTH
NPaKTUYCCKUN U TEOPETHUYECKUI MaTepHal, JTOMyCTUI HECKOJIbKO ONIMOOK NP 3aIUTe, MPUBET
HE JOCTAaTOYHO YETKYIO0 apryMEHTAIMIO CBOCH TOYKH 3PEHUS MPH OTBETE HA BONPOCHI, OICHKA
coctapseT 13 - 16 6amioB

3awuma cuumaemcs cocmossuielics HA NPOOBUHYMOM YPOBHE, €CIU CTYJIEHT CMOT
0000IIMTh TPAKTUYECKUH W TEOPETHUECKUH Marepuan, MpHUBEN JIOCTaTOYHO YETKYIO
apryMEHTALMIO CBOCH TOUKH 3pEHHs 10 BCEM BOIIPOCcaM, OlleHKa cocTaBiseT 17 - 20 Ganos.

3. IlIkana oneHKH

3ayeT cuuTaeTCs CAAHHBIM, €CIM CyMMa 0ajuloB IO BCEM 3aJaHMsSM Ouiera COCTaBIsIeT HE
mernee 10 6amnoB (13 20 Bo3MOkHBIX). Ecniu B pe3ynbpTare ciaum 3adera CTYACHT HE HaOupaer
10 GaoB MM C YUETOM CAa4M 3aueTa ero CyMMapHbIi peHTHHT (OlleHKa Ha 3a4yeTe + OLIeHKa 3a
BBITNIOJIHEHHE J1a0OpaTOPHBIX paboT + OlLleHKa 3a BbloJHEHUE U 3amuTy PI'3) He npesbimaeT 49
6ayu10B, €My BbICTaBJIsIeTCs OLleHKa "HeyoBiaeTBopuTeabHO" (FX) ¢ BO3MOXXHOCTBIO IIEpecaayH.

[Ipu nepecnaue 3ayeTa CTYAEHT HMMEET BO3MOXKHOCTh IOJYYHMTh OLIEHKY HeE Bblille E
("yIoBIEeTBOPUTENTHHO").

CryneHT uMeeT BO3MOYKHOCTb IMOJYYUTh JOMOIHUTENbHO 10 20 OaiyioB IpU BHINOJHEHUU
paboT, He MperyCMOTPEHHBIX OCHOBHOW IporpamMMmoil ocBoeHust Kypca. [laHHble BBl paboT
coryiacyrorcs ¢ npenojasareneM. OJHUM U3 BapUAHTOB JOMOJHUTENIBHON pabOThl MOXKET OBITH
BBINOJIHEHHE BTOPOH pacu€THO-rpaduueckoil paboThl 10 Ipyroil TemMaTHke.

B o061ueii onieHke no AMCHUITIIMHE OaJlIbI 32 3aUeT YYUTHIBAIOTCSI B COOTBETCTBUHU C MTpaBUIIaMU
0aJUIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEIEHHBIMU B paboueil mporpaMme IUCIUIITNHBL.

HToroBas omeHKa IO JUCLHMUILIMHE BBICTABJISIETCS COIJIaCHO Ta6J'H/II_Ie.

Ta0Omuma
98-100 | 9307 | 90-92 | 87-89 | 83-86 | 8082 | 77-79 | 73-76 | 70-72 | 67-69 | 63-66 | 60-62 | 5050 | 25-49 024
AT A A B+ B B- C+ C C- D+ D D- E EX F
OTJINYHO XOpOUIOo YIOBJIETBOPUTEIHHO HEYIOBJIECTBOPUTEILHO
3a4TCHO HE 3a4TCHO




4. 3agaHus K 3a4eTy 10 JUCHHMILINHE «CHCTEeMbl AaBTOMATH3MPOBAHHOI O
NMPOEKTHPOBAHUS

KommiexkcHsbie 3aganusa Ne 1-18

Mo 3amanHOMY YepTexy (cm. npumepvl uepmediceti demaeil) HEOOXOIMMO CO3/1aTh OOBEMHYIO
Mozenb B 000t CAD mporpamMme ¥ TOJMYYUTh YIPABISIONIME MPOTPaMMBI Jjisi 00pabOTKH Ha
mHoroteneBoM cranke ¢ UITY B cpene PowerMill. Kakapiii epexo/ TEXHOJIOTHUECKOTO Mporiecca

00paboTKH TIOTy(HOPMBI TIPENICTABIISETCS B BUIC aHUMAIIMU TPACKTOPHUU JIBFDKCHUSI HHCTPYMEHTA B
nporecce 00pabOTKH 3arOTOBKH.

Ilpumepor uepmedrcenr oemanei:
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denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICITIETO 0Opa30oBaHUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAIIUH

IHacnopr pacyerHo-rpadguyeckoro 3aganus (padoTbi)
IO JUCLMIIIIMHE «Cucmembt aAemomamu3upo6anHozco0 nPOEKMUPO6ARUA)), 8 CEMECTP

1. MeToanka OEHKH

B pamkax pacuerHo-Tpadudeckoro 3amaHus (paboThl) MO JUCHMIUIMHE CTYASHTHI JOJDKHBL I10
3aJIAaHHOMY YEPTEeXKY OJTHOM M3 MOTyGopM (MaTpuIla WK MyaHCOH) PecCHOPMBI ISl H3TOTOBIICHUSI
U3JICIINIA U3 TUIACTMACC CO3/1aTh 00BEMHYIO MOJIeTb B cpejie Jiroboit CAD-niporpammel (PowerShape,
SolidWorks, SolidEdge, Komnac, NX) # TOIy4UTh YIPABJISIOIINE IPOrPaMMBI It 00pabOTKH Ha
MmHoroueneBoM cranke ¢ UITY B cpene PowerMILL. Kaxplii mepexo/ TEXHOIOTHYECKOTo Mpoliiecca
00paboTKH NOTY(hOPMBI TIPENICTABIISIETCS B BUJIC aHUMAIIMU TPACKTOPHUH JIBIDKCHHSI UHCTPYMEHTA B
nporecce 00pabOTKU 3arOTOBKH.

BeicraBienue onenok 3a PI'3 ocymiecTBisieTcss Ha OCHOBE BBITIOJHECHHUS M 3aIlIUTHI OJTHOTO
TUIIOBOTO 3aJIaHWsA. 3alIuTa PacUYeTHO-TPAPUIECKOrO 3aJaHUsl B COOTBETCTBHUU C YPOBHEM
3HaHui: "ygosnerBoputenbHO" — 20...24 Gamnos; "xopomo" — 25...30 6amnoB; "oTiauyHO" —
31...35 Gayos.

2. Kputepuu oleHKH

Paboma cuumaemcs ne évlnonneHHoM, €CIV CTYJCHT HE OCBOMII TEOPETHUYECKHUI MaTepual u
HE CMOTr O0OONIUTH TCOPETHYSCKHA M IMPAKTUYCCKHI Marepuai; oreHka cocrapiser 0...19
0alIoB.

Paboma cuumaemcsa evinoinenHoU HA NOPO206OM YPOBHe, €CIH CTYIEHT OCBOMII
TEOPETUYECKHI MaTepuai, HO He CMOT O0OOIIUTh TEOPETHUECKUN U MPAKTUYECKUN MaTepual;
orieHka coctanisiet 20...24 06amios.

Paboma cuumaemcs evinonrnenHoli Ha 0a3080M ypoeHe, €CIU CTYIEHT CMOT OOOOUIUTH
MPAKTUYECCKUA W TECOPETHUSCKHA MaTephas, JOIMYCTHI HECKOJIbKO OMIMOOK MPH ONpPEIeIICHUN
napaMeTpoB MaTeMaTHUYeCKONW MOJENU, MPUBENT HE AOCTATOYHO YETKYIO apryMEHTAlUI0 CBOEH
TOYKHM 3pEHHUS B OTHOIICHUH PAIlMOHATBHOCTH TMPUHATHIX PEKHMHBIX MapaMeTPOB CBapKH,
olleHKa cocTanisier 25...30 6annoB

Paboma cuumaemcs evinonnenHol Ha RPOOGUHYMOM YpPOGHe, ECITU CTYJIEHT CMOT 00OOIIHTD
MPAKTUYECKUI U TEOPETUUYECKUI MaTepuall, MPUBEN TOCTATOYHO YETKYIO apTryMEHTAIUIO0 CBOEH
TOUYKH 3PEHHUs [0 BCEM pa3zieliaM, olleHKa cocTapiseT 31...35 Ganios.

3. IIkaJja oueHku

B oOmeit ouenke no aucuuiuinHe Oamnel 3a PI'3(P) yuuTsiBaoTCsl B COOTBETCTBUU C
npaBUiIaMyd  OaJUIbHO-PEUTHMHIOBOM  CHCTEMBI, TPUBEAECHHBIMH B pabodell mporpaMme
JTUCIUTUIAHBI.

Cymma 0a/1J10B 32 3a1IUT
Ouerica P1¥3(P) B 00111eM peﬁTnHr);
«OTIMYHO» 31...35
«Xopouio» 25...30
«Y IOBJIETBOPUTEITHHO 20...24
«HeynoBneTBopuTenbHO» 0...19




CTy,Z[eHT HMECT BO3MOXHOCTbH IMOJYYUTH HOIMOJIHUTCIIBHO 10 20 6am1013 IIpHU BBIITOJHCHUU
paboT, HEe MPEeTyCMOTPEHHBIX OCHOBHOM IMpOrpamMMoOil OCBOCHHS Kypca. JlaHHBIE BHABI padoT
coriacyroTcs ¢ npenojaaBarenem. OJHIM U3 BapUAHTOB JIOTIOJHUTEIHLHOW PabOTBI MOKET OBITh
BBITNIOJTHEHHE BTOPOH pacy€THO-Tpaduueckoi paboThl IO APYroil TeMaTuke.

4. Tunosoe 3aganue PI'3(P)

PexoMeHnayemasi CTPYKTYpa U PUMeP BBINIOJHEHHOT0 pacyeTHO-Tpadgpuyeckoro 3ajanus
Temamuxa pacuemno-zpaguueckoii pabomaul

1. Ucxoouvie damnvle — 3adanue: 1lo 3amaHHOMY dYepTexky OFHOW w3 moiydopm (MaTpuua WiId
MyaHCOH) mpeccGOPMBI JIJIsl U3TOTOBICHHS W3JICNUI U3 IIACTMAcC CO3JIaTh OOBEMHYIO MOJIEb B cpelie
PowerSHAPE u nony4uTs ynpapisiomye mporpaMMsl i 00paboTku Ha MHoOroneneBoM crtanke ¢ YITY
B cpenax PowerMILL. Kaxnapiii mepexoj TEXHOJIOTHYECKOTO TIporecca oO0padoTKu Moiy(popMbl
NPEJICTABNISICTCS B BHJC AHUMAIMM TPACKTOPUHM JBIKCHUS HMHCTPYMEHTa B Tmpoliecce 00padoTKU
3arOTOBKH.

3aganue Ha PI'P Moxer ObITh 33aaHO TpenoJaBaTesieM HiIH MPEJIOKEHO CTYyJICHTOM, B TOM ciydae,
ecii 3Ta paboTa CBs3aHA C BBITIOJIHEHHEM TEKYIIEr0 KypCOBOTO TPOEKTAa WM BBIMOJHECHHEM B
JlaJIbHEHIIIEM TUIITIOMHOIO IIPOEKTa.

2. OcHosnas _uacme _pabomui: mnoctpoenne 3D momenn o0bekTa, BBIIOJHEHHWE CHMYJISILIMN
TEXHOJIOTMYECKOI0 MPOoLIecca U NOATOTOBKA YIPABISIIOLIEH nporpaMMel K cTaHky ¢ UITY.

B mpouecce Bomomuenuss PI'P cryment pomken ocBouTh Bce craguu CAIIP, naumnas ot
MPOCKTHPOBAHMSI M KOHYas W3rOTOBIeHHEM jerann. Hambonee WHTEpecHble padOTBHI JOBOMASATCS 0
W3rOTOBJICHUS (pr3mueckoit mogenu nomydopmel Ha ctankax DMC 635V ECO wmm MC-032. B xauectse
MaTepuaia IMpyu TOM UCIONb3YIOTCA OPICTEKIIO WM TBEPJIble COpTa MEHOIIACTa.

3. Bvisoowl

4. Cnucok ucnoab308amnHol Jaumepaniypbl

B cBsi3u ¢ Tem, uto PI'P BhINONHSETCS ¢ MCMOJIB30BAHKUE JTHUIIEH3MOHHBIX MPOrPAMMHBIX MPOIYKTOB
CTYJICHTaM IPEIOCTABIIIECTCS BO3MOKHOCTh UHUBHUIYaJIbHOW PaOOThI B KOMITBIOTEPHOM 3ajie Kadeaphl B
mpelieiax 4YacoB BBIJCICHHBIX Ha CaMOCTOSTENIbHYIO paboTy 1o 3Tod aucuuiuinHe. KOHTPOJb
BeIMoHeHus1 PI'3 mpoBoauTcs B ceMecTpe Ha KayKAOM MPAKTUIECKOM 3aHSATHH.

Ha moarotoBky k PI'3 orBoguTcst 60 wacos.

O06wem nosicaurenbHON 3amucku 20-25 ctp. kommblotepHoro Habopa. @opmat Oymarun A4 — 210 x
297 mM. Ha TUTYIIEHOM JHCTE TOIDKHBI OBITh YKa3aHBI TUCITUILIMHA, HOMEP U HanMeHoBaHHe TeMbl P13,
bamunust, ©UMsi U TpyMIa CTyAeHTa. TUTYNBHBIA JTHCT oQopMIisieTcs Mo oOpasiy, NpUBEJACHHOMY Ha
pucyake 1. OcHoBHble coctaBisoune PI'3: comepxaHue, BBeJeHHE, OCHOBHAs 4YacCTh, 3aKJIOUEHHE,
CIHMCOK HCIOJIb30BaHHOM JuTeparyphl. bpomropoBka paboTel 10JKHA OBITH KHMXKHOMW; TIOJISI: CBEPXY —
2,0 cm, cineBa — 1,5 cm, Bam3y — 2,0 cM, cripaBa — 3,0 cMm. IIpudrt Habopa Tekcra momkeH ObiTh 12-14
IIyHKTOB. MEXKCTPOUHBIM HMHTEpBAJI IOJYTOPHBIM. TEKCT JOJIKEH WUIIOCTPUPOBATHCS CXEMaMy,
rpaduKamMy, pUCYHKaMH, TaOnuuamu. PUCYHKM OOJKHBI OBITH CHENaHbl B BEKTOPHOM TIpaUyuecKoM
penaktope (Kommac, AutoCAD, CorelDraw, u T..) U MOTyT OBITh PAacHOJOXKEHbI Ha OTIEIHHON
ctpanune. llogpucyHodHass MOANMUCH JOJDKHA PacIojaraTthCsl MOJ pUCYHKOM. Hymepamws puCYHKOB
ckBo3Hast. CMCOK MCIIONB30BaHHOM uTeparypsl odopmirsercs mo 'OCT.



IIpuMep BLINOJIHEHHOH pacuyeTHO-TpaduyecKkoii padoThl

Ilo 3amanmio Ha pacdeTHO-rpaduuecKyro paboTy TpeOyeTcsl mpu MOMOIIM CHCTEM aBTOMAaTH3MPOBAHHOTO
MIPOEKTUPOBAHUS pa3padoTaTh GOPMBI VISl JINThSI aBTOMOOMIIBHOTO KoJjieca (KOJIECHOTO ArcKa). B HacTosiiee BpeMs
aBTOMOOWIBHBIE KOJIeca OBIBAIOT CIEAYIOIINX BHIOB!

- LITaMIIOCBapHBIE;

- JIUTHIE;

- KOBaHbIE;

- COCTaBHBIE.

LImamnosannvle TUCKA TONYYWIA HauOOJbIIEE PACHPOCTPAaHEHHUE 10 NMPUYMHE HM3KO# cTtommoctu. mu
YKOMILIEKTOBAHO OOJIBITMHCTBO CXOJIINX C KOHBelepa KOJIEeCHBIX TPAHCIOPTHBIX cpelacTB. KOHCTPYKIIMOHHO OHU
COCTOST M3 CaMoro Ancka (Tapenku) u 00oxa. J[MCK MITaMIyIOT M3 JIMCTOBOHM CTa MO CHEIHaIbHOMY HPOQIITIO
UL yBeIWYeHHS kecTKocTH. OO0 Koeca Takke MTaMIyroT u3 cTaimi. O0e COCTaBIAIOMIE COSOUHSIIOT MEXIY
co0O¥ TIpH MMOMOIIM TOYEYHOW KOHTAKTHOM cBapKH. Ilociie 3TOro Ha MOBEPXHOCTh HAHOCST 3aI[UTHOE ITOKPHITHE
(3Map, MOPOIIKOBOE MOKPHITHE). JIaHHBIA THI KOJIEC MMEET PSJ HeIOCTATKOB: 3HAYMTENBHBIN Bec (OONmbIINi 1O
CPaBHEHHUIO C JPYTrUMHU THIIAMH), cl1abas KOPPO3HOHHAs CTOMKOCTh (TIPH pPa3pyIICHHM 3aIIUTHOTO MOKPBITHSA
KOppO3Hs MPOTEKaeT BecbMa OBICTPO), a Tak)Ke HHU3Kas ICTETHYecKas MPHBJIEKAaTeNbHOCTh. OJHAKO HMEIOTCS H
NpPEeUMYIIECTBA IOMUMO CTOMMOCTH — IIPH YAape AaHHbIE KOJECHbIe NUCKU HE pa3pylIaloTcs, a AeOopMUPYIOTCS
(MHYTCSI), 4TO HOBBIIIAET OE30MACHOCTH B CiIydae JOPOXKHO-TPAHCHOPTHOTO NMPOUCLIECTBHS, COEperaeT 3JieMeHTh
XO/JOBOM YacTH IyTeM IMOIJIOIIEHHsI YacTH SHEPTUH ynapa, a B cilydyac HE3HAaYMTEIbHOTO MOBPEXKICHUS €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.
PacrnnaBneHHBIN CITaB 3aidMBalOT B CHEHHANbHBIE ()OPMBI, IZle OH OCTHIBAET, 3aTEM IIOJIYYEHHBIE 3arOTOBKH
MPOXOAAT TepMHUUECKyI0 00paboTKy. OHa BKIIOYAET HarpeB OTIMBKHU BBIIIE TEMIIEPATYpPhI ()a30BOTO MPEBPAIICHHS
(500-550° C), BbLAEpIKKY TPHU ATOH TEMIEpaType ¢ MOCISAYIOUIMM JOCTATOYHO OBICTPHIM OXJIaXKICHUEM B BOJHOMN
cpene. B pesynpraTe 3aKanku Moy4aroT CTPYKTYPHO HEYCTOHUYHBOE COCTOSHUE CIutaBa. [y mpuOImKeHns cruiaBa
K CTPYKTYPHOMY DPaBHOBECHIO OTJIMBKH IPOXOISIT HCKYCCTBECHHBIH IIPOIECC CTapeHMs, 3aAKIIOYAIONIMHCS B WX
Harpese HIKe TemrepaTypsl ¢gazoBoro npespauienus (150-220 °C) u BbigepiKke NpU 3TOH TeMIlepaType B TeUCHHE
HEKOTOpOoro BpeMeHH (3-9 yacoB) ¢ mocieayromuM oxXJIaKIeHHeM Ha Bo3ayxe. Ha cienyromniem stamne npou3BoaCcTBa
OTJIUBKM TPOXOAAT MEXaHHUYECKYI0 00paboTKy, 3aTeM HaHECEHHE 3aIUTHBIX MOKpPHITUH. [IpOYHOCTH JHUTEHHBIX
CIUIaBOB, TaK )K€ KaK WX IUIACTHYHOCTb, IOCJIE TakoW OOpabOTKM MEHbIle, YeM y OOBIYHOW KOHCTPYKLIMOHHOI
ctanu. [Ipugem, eciu npoyHocTs Hipke Ha 30-40 %, TO MIACTUYHOCTD HIDKE B 4-5 pas.

'maBHBIM TPENMYIIECTBOM JaHHOTO THIIA KOJEC SBIAETCS BBICOKMH KO3()(QHUINMEHT HCIIOIB30BaAHMA
Marepuana, MEHBIIUM BeC M BBICOKOE pa3HooOpasme ¢GopM. BrIcOkmi KO3(QUIMEHT NCIOIB30BAaHMA MaTepuaia
MI03BOJISIET YACPKUBATh [IEHYy TOTOBOTO M3/ENHUS Ha MPUEMIIEMOM YPOBHE, BO3MOKHOCTH BOIUIOIICHHS Pa3INYHOTO
JM3aliHa TOBBIMIACT IPHBICKaTeNIbHOCT. Hebombimas Macca Kojieca CHIDKaeT oOIIne HEOAPECCOPEHHBIE MacChl
TPaHCIIOPTHOTO CPEJCTBA, YTO OJIATONPHATHO CKa3bIBACTCS Ha TOBEICHHWH (YCTOMYMBOCTH, YHPaBIISIEMOCTH,
KOM(OPTHOCTH) Ha JOpOTe M JOJITOBEYHOCTH XOJI0BOH yacTh. Takke MOKHO OTMETHTb BBICOKYIO TOYHOCTH IIPH
H3IrOTOBJICHUH, YTO IMOBBIIIACT J3KCIUTyaTAllMUOHHBIC XapaKTCPUCTHUKU (CHI/I)KaeTCH Bn6paup151, myM, yBECJIUMYHUBACTCA
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 TPEUMHbL. JIUThIe AMCKU NMPAKTHYECKH HE
nepopmupyrores. [Tociie Takux yIapoB TUCKH HEPEMOHTOIPHUTOIHBI, YTO CHIDKACT UX MOTPEOUTEIHCKHE Ka4eCTBa.

B kagecTBe KOHCTPYKLIMOHHBIX MAaTE€pPHAJIOB IPH MPOM3BOJCTBE JIMTHIX JAHUCKOB Hambojiee IIHPOKO
UCTIOJNIB3YIOTCS OTHOCHTENHHO JEIIEBBIE CIUIABHl Ha OCHOBE AIMIOMHHHUS (OOBIYHO 3TO JIETHMPOBAHHBIC CIUIABEI
IIOMHHUS C KPEMHHEM). AJTIOMUHUIL SIBIISIETCS JIOBOJIBHO JIETKMM KOHCTPYKIIMOHHBIM MaTepuaoM (ero ImioTHOCTh
cocrapmser 2,7 r/cM’), UTO B COUETAHHH C BHICOKOI YIEIBHOM POYHOCTBIO CIUIABA, CIIOCOOCTBYET CHIDKEHHIO BECa
Jicka. B cpaBHEHNH cO CTalBbHBIMHU COOpPAThSIMH, aTFOMHHUEBBIC qucku yerde Ha 10 - 20%. Kpome Toro, mucku u3
IIOMHHHUEBBIX CIUIABOB 00ECIIEYMBAIOT JIyUIllee OXJIAKICHHE TOPMO3HBIX MEXaHMU3MOB 3a CUET JIy4IIero o0yBa u
BBICOKOH TEIUIONPOBOAHOCTH MAaTepHasa, a CHOCOOHOCTh AalIOMHUHHS OOpa3oBBIBATH HA CBOCH ITOBEPXHOCTH
NPOYHYIO OKCHIHYIO TIeHKY Al,O3 XOpolo 3ammiiaeT u3aeinne oT BOSHUKHOBEHHSI KOPPO3HOHHBIX MPOILIECCOB M
€ro pa3pylieHHsI.

JIuteie JUCKH U3TrOTABJIMBAKOT U U3 MArHUCBBIX CIIJIAaBOB (KaK IIpaBUJIO, 3TO JICTUPOBAHHBIC CIIJIABbI MarHus €
almoMrHUEeM). MarHuil siBisercsi Hanbosiee JISTKUM KOHCTPYKIMOHHBIM METaJUIOM (€ro INIOTHOCTH cocTaBiseT 1,7
r/em’). CIuiaBel Ha €ro OCHOBE OOIANAarOT Goliee BBICOKOI YACNBHON MPOYHOCTBIO, UM AMIOMHHHEBEIC, HTO
CIOCOOCTBYET JIOTIOJHHUTENILHOMY CHIDKEHHIO Beca AMcKa. [loaToMy At JMTBIX JWMCKOB, M3TOTOBICHHBIX U3
MarHMeBBIX CIUIABOB, XapaKTEPHHI BCE NPEUMYIIECTBAa aJIOMHHHUEBBIX cOOpaTheB, MPUUEM B OOJIBIIEH CTEIEHH.
OnHako, JUTOH MarHWEBBIH JUCK TTOMHMO HU3KOW IUIACTHMYHOCTH, MMEET €Ile OJWH CEepPbe3HBIH HEeNOCTaTOK -
Ype3BBIYAHO HU3KYI0 KOPPO3HOHHYIO CTOMKOCTB, YTO BBIHY)KAAET NPOU3BOAMTENCH HCIIONB30BATh IS 3aIIHUTHI
MOBEPXHOCTH TPOYHBIE MHOTOCIIOWHBIE MOKPHITHS. DTO OOYCIOBHIO HHU3KYIO PaclpoCTPaHEHHOCTh MAarHHUEBBIX
JIICKOB Ha TEKYIIee BpeMsl.




Kpome Toro, cymiecTBOBaJIM NONBITKH U3TOTOBJIECHHUS KOJIECHBIX JHCKOB M3 CIUIABOB THUTAHA, OJHAKO KpanlHe
BBICOKasl IIEHA MCXOJHOTO MaTepuala, Ype3BbluaiiHasl TPyIHOCTh 0OpabOTKM CBENIM HA HET JaHHOE IPOU3BOJCTBO.
XapaKTepUCTHKH TAKUX AUCKOB HE ONPABIAIHN CTOMMOCTH UX M3TOTOBIICHUS.

Kosanvie nmucku SIBISIIOTCS HAWIYYIIMMH 110 CBOMM CBOMCTBAaM, OJHAKO TPYIOEMKOCTh H3TOTOBIICHHUS
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
BBITSITMUBAHUE B HY)KHOM HAaIlpaBJIECHHM - B PE3yJIbTaTe CTPYKTypa MeTajyla CTAHOBHTHCS BOJIOKHHCTOH. 3a cuer
3TOr0 BO3MOXHO YMEHBIIEHHME TOJIIUHBI CTEHOK KOBAaHOIO AHUCKa ImpuMepHO Ha 20% MO CpaBHEHUIO C JIUTHIM.
Beicokasi MpoYHOCTh MaTepHana JUCKOB 00ECIeYMBAaeT UM XOPOIINE BECOBBIE XapaKTEPHCTHKH: Macca KOBaHOTO
qucka Ha 30-50 % Menbmie Maccel cragbHoro u Ha 20-30 % anamormuHoro nuroro. brarogaps BBICOKOM
TUIACTUYHOCTH TAaKOH JMCK HE pa3pyllaeTcs MOCie CHIBHOTO yaapa, a aAedOopMUpPYETCsl Ha IM0J00He CTallbHOTO.
llITamMnoBaHHBIE MarHUEBBIE TUCKH OOJIAJAIOT XOPOIIEH KOPPO3MOHHOHM CTOHKOCTBIO, a aJIOMHUHHMEBBIC M 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. EJMHCTBECHHBIM CYIIECTBEHHBIM HEJOCTATKOM SIBIACTCS OYECHb HU3KHH
K03((UINECHT HCIONB30BAaHUS Marepuaina, cocTapistomid 30-40%, 9TO 3HAYUTENBHO YBEITUYHBAET CTOMMOCTH
U37ETHA.

[Ipy M3roTOBICHHM KOBAaHBIX KOJIEC MCXOAHYIO 3arOTOBKY pa3orpeBalOT IO TEMIEPATyphl, IPH KOTOPOH
CIUIaB IpuoOperaeT HambOoJjiee BBICOKYIO IUTacTUYHOCTH (mopsiika 400-470° C), 3areM paszorperas 4ymika Mof
JelCTBHEM IIpecca BMUHAETCA B CIIENUANBbHYIO (OpMY, U Ha BBIXOZE MOTydaeTcs HeKoe Iof0o0ue Kojieca - IOKOBKa.
H3roroBnsieMble TaKMM METOJOM JMCKH MOTYT MPOXOIHMTh TEPMHUUYECKYI0 00paboTKy (B 3aBHCHUMOCTH OT
UCIIOJIb3YEMOTO CIljIaBa). YacTo MexaHWYeCKHe XapaKTePUCTHKU JMCKOB, MPOILEAIINX TEPMUUECKYI0 00paboTKy, 1
0e3 TakoBOI, M3TOTOBJIEHHBIC M3 Pa3HBIX CIUIABOB, NMPAKTUYECKH HE OoTiaM4aroTcs. Ecim tepmuyeckas oOpaboTka
MPOU3BOJIUTCS, TO OHAa BKJIIOYACT 3aKalKy C IIOCICIYIONIMM cTapeHueM. [locie IMOKOBKa OTNpaBisieTcs Ha
MEXaHHYECKyl0 0OpabOTKy, 3aT€M OCYIIECCTBIISICTCS HAHECCHHE JEKOPATUBHBIX MOKPBHITHH. Takas TeXHOJIOTHA
M3TOTOBIICHUS TTO3BOJIAET MOJYYUTh AWCKH, MaTepHal KOTOPBHIX MMEET MPOYHOCTh COIOCTABHMYIO CO CTalbio, H
IUIACTUYHOCTH HIKe Beero Ha 20-30 %. IIpu mpou3BoACTBE KOBaHBIX AWMCKOB IIMPOKO NMPHUMEHSIOTCS CIUIaBBI Ha
OCHOBE AJTIOMUHHS ¥ MarHus.

CocraBHbBIE KOJECHBIE IHCKU TPEICTaBIIIOT COOOH HE MOHOJMTHBIN 3JIEMEHT, a COOPOYHYIO EAMHHILY,
COCTOSIIYI0 U3 HECKONBKUX AeTanell (0uMH WM ABa 000/a M JHUCK CO CIUIEBOH YacTbIO), COCIUHEHHbIE 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 MO/ AaBJICHHEM

Tak Kak KOJECHBIH IHCK, HCHOJNb3YeMbI B paboTe HM3rOTaBIMBAETCS METOJOM JIMThS O] JABJICHHEM,
paccMOTpUM 3TOT MeTof moapoOHee. Ilpormecc nuThs moj [aBieHHEM HMeeT Oojee 4YeM BEKOBYIO HCTOPHIO.
I'maBHBIMH €ro PENMYIIECTBAMH SBIISIETCSI BO3MOXKHOCTD MOTYYEHHS 3aT0TOBOK C MUHUMAJIbHBIMU TIPHUITYCKaMH Ha
MEXaHHYeCKyl0 00paboTKy win 0e3 He€ W MHHMMAJIbHOW IIEpOXOBATOCTHIO HEOOpaOOTaHHBIX ITOBEPXHOCTEH,
obecrieueHne BHICOKOH NMPOM3BOAUTEILHOCTH U HU3KOH TPYIOEMKOCTH U3TOTOBICHUS JETalICH.

B 1940r. 3aBon «Kpachas [IpecHsi» nzrorosuin mammny mMoA. JIZI-7 ¢ BepTUKabHON KaMepoi MpeccoBaHUS -
3T0 OBUIO HAa4yaJOM OTEYECTBEHHOTO IPOW3BOJCTBA HEOOXOAMMOTO JUIS JIMThS MMOJ AABIEHHEM OO0OpYyIOBaHUS.
[To3xe 3THMM e 3aBOJIOM OBUIO OCBOEGHO IIPOM3BOJCTBO MAIIMH C TOPH3OHTAIBHON XOJOJHOW Kamepoi
MpeccoBaHUs. MalIMHBl TaKOro THIIAa HANUIM HauOoJbIlee pPACHPOCTPAaHEHHE B MPOMBIIIICHHOCTH. JTO
00BSICHACTCS] MPOCTOTON U HAJAEKHOCTHIO KOHCTPYKIIMM TaKO kamepsl. Kpome Toro, B MalIiHAX ¢ TOPH30HTAIBHON
XOJIOAHOI KaMepoi MpecCOBaHMS MOTEPH TEIIOTH! KUAKUM METAIIIOM U T'MIPaBINYECKOE CONMPOTUBICHUE HA TyTH
€ro JBIDKEHHUS B IOJIOCTh Ipecc-(hOpMbl MEHbIE, YeM B MalllMHaX C BEPTHKAJbHOW Kamepoil, B pe3ylbTaTe
UCKJTIOYEHHS JTUTHUKOBOT'O X0/1a. DTO MO3BOMIAET CHU3UTh TEMIIEPATypy 3aJMBKH CIIJIaBa, YMEHBIIUTH IIOPUCTOCTH U
ocymecTBUTh 3(P(EeKTUBHYIO TOIIPECCOBKY OTIMBKM IIOCIE OKOHYAHUS 3arojHeHus Qopmbl. MammHbl ¢
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
MYJIBTHIDIMKANNEH TaBIeHUS pabodell >KUIAKOCTH B MIEPHO.T TOAIPECCOBKH.

JlanpHelimee COBEpIIEHCTBOBAHNE MAIIMH JUIA JIUTHS IOJ JaBJICHHWEM HAINpPaBJIEHO IO ITyTH MOBHIMICHUS
CKOpOCTEHl IBMKEHHUS TMPECCYIOLIETO MOPIIHS ¢ OECCTYNeHYaThIM PETyIHPOBAHIEM CKOPOCTH Ha PAa3JIMYHBIX dTamax
3amoyHeHuA Ipecc-popMBl NIPH OJHOBPEMEHHOM CHIDKEHHH THAPABIMYECKOTO yaapa B MOMEHT Iepexoaa OT
3aI0JHEHH K TTOAMPECCOBKE.

Jlutbe Mo AaBICHWEM BBIMOJHSAIOT MAIIMHHBIM CIIOCOOOM B MeTayuTMdecKue (popMbl, Ha3bIBa€MBIE ITpecc-
(opmamu. 3anoNHEHNE METAIIOM IIpecc (GOpMBI OCYIIECTBIIAIOT IOCie €€ CMBIKaHHs Yepe3 JUTHUKOBBIE KaHAIIbI,
KOTOpBIE COEAMHSIOT pabodyro MOJIOCTh Ipecc-(GOpMBI C KaMepod MpPECCOBAHUS MAIIMHBI JUIS JIMTBS MOJ
nasneHueM. HapykHble odepTaHUs OTJIMBKH 0Opa3yroTcsi paboueil MoBepXHOCTBIO COMKHYTOH mpecc-(pOpMEl, a
BHYTPEHHHE OTBEPCTHS M MOJOCTH IOJYYaOT IPU IOMOIIM METAJUTMYECKHX CTEP)KHEW, KOTOpbIE HM3BIIEKAIOT W3
3aTBEP/EBILCH OTIMBKM B MOMEHT PAaCKpbITUS npecc-popMbl. CTEp)KHU UMEIOT MEXaHWYECKH IIPHBOJL B BHJE PEeK,



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

Mertann 3anuBalOT B KaMepy MPECCOBAHUS M 3alPECCOBBIBAIOT BHYTPH pabOdeil IOJIOCTH Mpecc-(OpPMBL
Ilocne kpucTammM3anuy OTIMBKH HPOUCXOIWT PACKPBITHE Npecc-(hOpMBI U HM3BICYCHUS OTIMBKH, IPU 3TOM
OTZAETIbHAs YacTh OCTAETCS HETOBIKHOM, 8 OCTaTbHBIE YaCTH OTBOAATCS THAPONPUBOAOM. OTIMBKA yIepPKUBACTCS
B NOJBIDKHOM YacTH M MEPEMEIIAeTCs ¢ HEH 0 COMPHKOCHOBEHUS C BBITAIKUBATEISIMH, KOTOPBIE BHITAIKUBAIOT
OTJIMBKY U3 MOJBIKHOHM yacTH npecc-GpopMbl. OTIMBKA MOXET OBITh U3BJICUEHA U3 PACKPBITOI mpecc GOpMBI IpH
MOMOIIY MaHMMYJIATOpa WM poOota. s mpemoTBpaiieHust cBapuBaHus paboyell MOBEPXHOCTH mpecc-(hopMBI C
OTJIMBKOW M OOJIEr4eHHs W3BJICUEHHS OTJIMBKH MOJOCTh Npecc-GpopMBbl IMOKPHIBAIOT COCTaBAMH B BHIE MAcCT WU
PacHbUISIONINX )KUAKOCTEH, CoepIKalux MOPOIIKA METaJluIoB, TpaduT, CyIb(Gu1 MoaubaeHa.

OTNUBKY, NONTy4YEHHBIE JUTHEM IOJ MAABICHHEM, OTJIMYAIOTCS YHMCTOTOM IOBEPXHOCTH U TOYHOCTHIO,
cooTBeTcTByMOIIEH 4 kiaccy. Jomycku Ha pazmepsl Haxonarcss B mpeaenax ot +£0,075 mo 0,18 mm. JIute€ mon
JaBJICHNEM SKOHOMHYECKH LIEIeCO00pa3HO Al KPYIHOCEPHUITHOTO M MacCOBOTO MPOU3BOICTBA TOUYHBIX OTIMBOK U3
JIETKOIUIABKUX CIUIABOB. TpPyNOEMKOCTh H3TOTOBICHUS OTJIMBOK JIMTHEM IO JABICHUEM B JHTEHHBIX IIEXax
camkaercs B 10-12 pa3, TpymoéMKocTh MexaHHmYecKod o0paboTku cHmkaercs B 5-8 pa3. JlaHHBIH croco0 JIUTHA
HaIEN IMUPOKOEe NPUMEHEHHE B aBTOMOOWIBHOW, aBHAIMOHHOH, AJIEKTPOTEXHHYECKOW, MPHOOPOCTPOUTEIHHOM,
CaHNUTAPHO-TEXHUIECKONW OTPACIISX MPOMBIIIIIEHHOCTH.

IIporece hopmMupoBaHns OTIUBKY IPOXOIUT 3 dTarma:

- cmiaB ¢ OosbIioi ckopocThio (10 50 M/c) 3a kopotkoe Bpems (0,01 - 0,6 ¢) 3amoNHSIET MOJIOCTH Mpecc-
¢dopmbl, TepeMeliasch C BO3IyXOM M TapaMd CMa3KH, HaxOJAIIUMHCA B TMOJOCTH (opMmbl, 00pasys
METaJUIOBO3TyIIIHYIO CMECh;

- B MOMEHT OKOHYAaHHMS 3aloJHEHHS Tpecc-pOpPMbl TPOUCXOAMT KPATKOBPEMEHHBI U  CHIIBHBIH
THAPaBIMYECKUH yJap, MPIKUMAIOIINA METalll K MOBEPXHOCTU MNpecc-(GOPMbI, U MOBEPXHOCTHBII CJION OTINBKU
(0,2 MM) momydaercsi O4YEHb IUIOTHBIM M MEIKOKPHCTAJUIMYECKHM; ITOJBIDKHAS IIOJIOBHHA IPEcC-(OPMBI IOJ
BO3JICHCTBHEM THIPOYAAPa OTXOJHUT M Ha OTIIMBKE 110 pa3béMy npecc-(Gopmbl 00pa3yeTcs 3ayceHer;

- KpHCTaJUIN3aKsl OTJIUBKH IIPOUCXOIUT C OOJIBIION CKOPOCTHIO, YTO MPUBOAUT K HEIOCTATOYHOMY ITUTAHHIO
OTJIMBKH JKUJIKAM PacIlIaBOM, HO 1€(EKTOB YCaIOYHOTO IPOUCXOXK/ICHNS B OTJIMBKaX HEe HaOMOaaeTcs, T. K. Ta3bl B
MOpax HaXOJTCS O/ OONBIINM JIaBICHUEM H, PACIIHUPSISICh, CIIOCOOCTBYIOT IOJIHOMY 3aIIOJTHEHHIO TIOJIOCTH TIPECC-
(opMBI METayIOM, TOBBIAs TOYHOCTH OTJIMBKH, OJHAKO MEXaHWYECKHE CBOWCTBA METAIa M OCOOCHHO €ro
IUTACTHYHOCTh YXYALIAI0TCA.

I'aszoBble mOpBI, HaxojsAMecs MOJA IUIOTHOM JIMTEHHOM KOPKOHM, HE BCErja II03BOJSIOT BBIIOJIHATH
TEpPMHYECKYI0 00pabOTKy OTJIMBOK M3 LIBETHBIX CILIABOB, TaK KaK NP BBICOKUX TEMIEPaTypax Ia3bl PacUIUPSIIOTCS
U TIOpBl YBEIMYUBAIOT CBOW 00BEM, 00pa3ys My3bIpH M BCIyYHMHBI HAa TOBEPXHOCTH OTIMBOK. [y CHMXKEHHUSA
MOPUCTOCTH OTJIMBOK B IPAKTHKE MOJIOCTh Tpecc-PpOopMbl U pacIUIaBICHHBIH METalI BaKyyMHUPYIOT WIH BO3IYyX B
paboueii mosoctu mpecc (GOPMBI 3aMEIIAIOT KUCIOPOJOM, KOTOPBIH HE CMEIIMBACTCS C METAIOM a o0pasyeT
TOHKHE OKHCHBIC IUIEHKHU Ha ITOBEPXHOCTH OTIIMBKH, HE CHIDKAs €€ KadecTna.

MamuHsl U JUThS TIOA JaBJICHWEM ObIBAlOT 2 THUIOB - KOMIIPECCOpHBIE M TopurHeBble. HanbGosbinee
pacnpocTpaHeHHe MOJTyYMIN TOPIIHEBbIE MAIIMHBI C XOJOXHON M ropsuel kaMepoi npeccoBanus. ['opsiuas kamepa
MPECCOBAaHUS HAXOAMTCSI BHYTPH THUIJIA C PACIUIABICHHBIM METAJUIOM, & XOJIO/IHAsI - OTJCNIBHO OT PACIJIaBICHHOTO
METaJlla U PaclojlaraeTcsi TOPU30HTAIFHO WM BepTHKaNbHO. COBPEMEHHBIE MAIIMHBI AJISL JIUThS TIO/ JIaBJICHUEM
MMEIOT TIOJIHOCTBIO ABTOMAaTH3UPOBAHHBIM PaOOYMi IMKI C NMPOTPAMMHBIM YIIPABICHHEM, aBTOMATH3MPOBAaHBI
pEeryIupOBKa YCHIIMSI CMBIKaHUS TIpecc-(GopM, H3MEHEHHE CKOPOCTH IIPECCOBAHHS, OJOKMPOBKA Y3JIOB IpH
MOSBIICHUN HEHCIIPABHOCTEH B MaIlIMHE.

[TopuiHeBble MalIMHBI C XOJIOAHON TOPU30HTAIBHON KaMepoi npeccoBanus (puc. 1, a) uMeroT npecc-gopmy,
cocrosiyto u3 2 yacreii. [TonoBruHa npecc-Gpopmbl 1 KpenuTcs K MOJABIKHOM IUTUTE MAIWHBL, a TIOJIOBUHA 3 — K
HeroABIWKHON 4. CrepkHH, 00pas3ylolie MOJIOCTH B OTJIHMBKAX, Yalle HAXOAATCSA B IMOJBMIKHOM IIOJIOBHHE IS
ynoOcTBa nX wu3BIeYeHWS W3 OTIAMBKM. [logBmxnas moxydopma | c OONBIIMM yCHIMEM NPHKHUMAaETCs K
HETOJBIDKHOHM 3. 3aTeM 11033 JKHJIKOTO MeTajula 5 3aJMBaeTcsi B KaMepy IIPECCOBaHMs 7 M BIPECCOBBIBACTCS
IUTyHX)KepoM 6 B pabouyio monocts mpecc-popmbl 2. Ilocne kpucTaiunmM3anuy CIUiaBa MOJBIMIKHAS YacTh IIPecc-
¢opmbl | OTXOIUT, M OTIMBKA BBHITAIKMBATEISIMU §, KOTOPHIE KPEISTCS Ha TUINTE, PACHIOI0KECHHON 3a TOABMKHON
oy (pOpMOH, BEITAIKNBAETCS] HA KOHBEHEp HIIH B Tapy.

OOmuii BUA MamMHBI U JIUTBS O] JAaBJICHHEM C XOJIOJHOM TOPH30HTAIBHONW KaMepo NpeccoBaHUs
npuBezieH Ha puc |, . HemoasmwkHas gacts npecc GOpMBI KpeuTCs K IIHTe 4, a MOJBMKHAS — K IUIATE 3, KOTOpas
MepeMeIaeTcs M0 HANpaBIAONNM INTaHTaM 2 THAPOIPHBOAOM C PBHIYAKHBIM MEXaHM3MOM. 3alpecCOBBIBAHHE
MeTajula B JHUTEHHYIO (OpMy MPOU3BOIUTCS IUIYH)KEPOM 5, KOTOPBIH BXOAWT B KaMmepy IPECCOBaHMUS,
pacrmionioxkeHHyto B tumTe 4 [lmymxep 5 mepeMemaeTcs B 0CEBOM HaIpaBIeHUH THApONpuBoaoM 6. ['mapocuctema
MaIIuHBl Ui TUIaBHOCTH paboTsl Il momnep:kaHWs MOCTOSHHBIM BBICOKOTO TaBIICHUS MMeeT pecuBep 7. Bcee
MEXaHU3MBl M arperaTsl MallnMHbl OOBEIWHEHBI >XKecTKoM craHmHOW 8. Ha pmc 1 mokazana oTnmBka Ojoka
IWJIMHAPOB, MTOJy4EeHHAs: Ha MallMHEe TaKoro TUIIA.

[opirHeBbIe MalIMHBI C XOJIOJHOM BEPTHKaIbHOM KamMepol mpeccoBanus (puc. 1, 6) uMerot npecc dpopmy,
AQHAJIOTUYHYIO 110 KOHCTPYKIMH Ipecc (opMe NpelblAylied MallMHBI, COCTOSIIYI0O W3 TOJIBMKHOH 4acTH | U
HEMOABIKHOM 3, HO MeTaln IocTymaeT B He€ M3 BEepTUKAIbHOM Kamepsl 6. B kamepe mnpeccoBanus 6
MepeMeIIaloTCsl BEpXHUH IUTyHXkKep 4 M HWKHSSA nsita 7. BepxHM TUTyHXKep BBIXOAWT 3a IpENeNbl KaMepsbl



MpEecCcoBaHMs, a B 00pa3oBaBIIeecs OTBEPCTHE 3alMBACTCS J03a METaula 5 Ha TOBEPXHOCTh ISATHI 7, KOTOpas
MIEPEKPHIBAET OTBEPCTHE JUTHUKOBOW CUCTEMBI 8, coemuHsIoniee pabodyro MOJIOCTh 2 Tpecc-GopMbl ¢ KamMepoi
npeccoBanus 6. 3aTeM BEPXHMH IUIyH)KEp 4 HAUMHACT CXKMMATh METAIUI, ¥ TTOJ] 3TUM JABICHUEM II5ITa 7 OIyCcKaeTcs
W OTKPHIBAaCT OTBEPCTHE JIUTHUKOBOH cHcTeMbl §. MeTamn moj OONBIIMM HaBICHHEM M C OOJBIION CKOPOCTBIO

BIIPBICKMBAETCS B pabodyro nonocn, 2 mpecc-pOpMEL.
2 F

g
8777

Puc 1. CxeMBl npo1ieccoB U MalllHA AJIS JIUThS [0]] IaBJICHHUEM.
a - C TOPU3OHTAIFHON XOJIOTHOW KaMepoi peccoBaHus, O - C BEpTHKAIBHON XOJIOTHON KaMepOoi PEeCCOBaHMs, B - C
ropsiueil Kamepoil MPeCCOBaHUS; I' - MalIMHA ¢ TOPU3OHTAIBLHON XOJIOJHOM KaMepoil.

Jtst co3maHust M30BITOYHOTO MaBIICHUS HEOOXOIMMa 71032 MeTaJlla, HECKOIBKO OObIIast, 4eM TpeOyeTcst st
OTJIMBKH, TO3TOMY MEXIYy BEPXHHM IUIYHXXEPOM H IIATOH OCTaeTcs IMPecc OCTaTOK B BHAE OuimHApa. llpm
MOJHATHH BEPXHETro IUTYH)XKE€pa HIDKHSS IATa TakKe HAYMHACT NMOJHMMAThCS BBEPX, CPE3aeT NMPECC OCTATOK H
BBIBOJMT €ro 3a IMpelesibl KaMephl NPEecCOBaHUA, a 3aTeM OIYCKAeTCs B MCXOJHOE MOJIOXKEHHE (0 MEepPeKphITHUS
OTBEPCTHSl JIMTHUKOBOW cucteMbl). [lonBukHas uyacte mpecc (opmbl 1 OTXOJMT, U OTIMBKA M3BJIEKAETCS IPH
oMoy BeITajkuBatene 9. [locie u3BieueHNs OTIIMBKY U 3aKPBITHS IIpecc-(hOPMBI IIUKII IIOBTOPSIETCS] BHOBb.

IlopmHeBple MamMHBI C TOpsA4Yel kamepod mpeccoBaHMs (pHC. 1, B) OCHAIlEHBl TUIeJIBHOW medbio 9, B
KOTOpPOH B TeueHue paboueil cMeHBI HaXOUTCA pacIUIaBiIeHHBIM MeTaul 7. Cama kamepa IpeccoBaHus 8 MoMelieHa
B THIJIe HEIIOCPEJCTBEHHO B paciulaBlieHHOM MeTainie. Koraa npeccyrouuil miyHxep 6 HOJHAT, TO PacIUIaBICHHBIN
METaJlT Yepe3 OTBEPCTHS B KaMepe 3aIloJNHACT €€, a MPH ABMKEHHUHN IUIyH)XKepa 6 BHHU3 MEPEKPBIBAIOTCS BITYCKHBIC
OTBEPCTHS M METAJUI IOJ] JaBJICHUEM IIOCTYNAaeT B pabodyro MONOCTh 2 mpecc-(hopMbl, IPUCOCTUHEHHON K Kamepe
MPECCOBaHUS depe3 INepexomHod MyHamTyk 5. [lociae KpucTammMsanuu cIulaBa B IIOJIOCTH 2 TTOJBHKHAS
nomypopma 1 orxomur, Tonkarenu 10 ymuparoTcs B HEMOJBIDKHYIO IUINTY M OTJIMBKA BBITAIKHBACTCS. 3aTeM
MOJBIDKHAS TOTypopMa | CMBIKaeTcs ¢ HEMOIBIKHOM 3, 3aKpeIuleHHON Ha rumTe 4, a IIyHkep 6 MoIHUMAaeTcs,
KaMmepa 8§ 3amoyiHAeTCs U3 TUTels MeTJIJIOM 7, M IUKJI oBTopsieTcs. Ha Takux MalInHax MOXKHO MOJIy4aTh MEJIKHE U
CJIO’KHBIE OTJIMBKH U3 ITUHKOBBIX, OJIOBSTHHBIX, CBUHIIOBO-CYPBMSIHUCTBIX U IPYTHX JIETKOIUIABKUX CIUIABOB.

N3rorosaenue 3D Monean u3nenus

M3rotoBUM MoOzenb Kojeca, MOJYYEHHOTO MOCJie JUThS MOJA AaBieHHeM. IIpumem, 4To Iocie JaHHOTO
TeXIpoliecca BCe HApy)KHble M BHYTPEHHHE IOBEPXHOCTH, 3a HCKIIOYCHHEM IOCAZOYHOTO MeCTa BEHTHJISA U
MOCAJIOYHBIX OTBepCTUil, chopmupoBaHbl. Mogenb Kojieca (OTIMBKH) IOCTPOEGHA C INPUMEHEHHEM CHCTEMBI
aBTOMaTU3MpOBaHHOro npoektupoBanus SolidWorks m npencrasnena Ha pucyHke 2. Mogens Koseca (TOTOBOTO
M3/IEJINS C OTBEPCTHEM I10]] BEHTWIIb) NPE/ICTaBIeHa Ha pucyHke 3. OTBepCcTHE 10/ BEHTHIIb BBIIIOIHEHO C YYETOM
TOTO, YTO C TaKMMH KOJIECHBIMH AMCKaMH KaK IPaBHJIO HCIIOJIB3YIOTCS OeCKaMepHBIE IIMHBI, COOTBETCTBEHHO
OTBEPCTHE MOJDKHO YAOBICTBOPATH TPEOOBAaHMSAM CTAaHIAPTOB BEHTWIEH A OecKaMepHBIX MIMH. TaKOBBIM
spisietcs [OCT 8107-75 «BeHTwnm [uis NMHEBMATHYECKHX KaMep W IIMH IOCTOSHHOTO gaBieHus. OOmrue
TEXHUYECKHE YCIOBHs». JJaHHBIN CTaHAAPT TaK:Ke COOTBETCTBYET MEXAyHapoaHbIM ctaHmaptam CO 4570-1-77 u
NCO 4570-2-79 B yacTi BEHTHIBbHBIX pe3b0, a Take MCO 7442-82 u UCO 6762-82 B 4acTH OCHOBHBIX Pa3MepoB
30JIOTHUKOBBIX Kamep. [Ipu mocTpoeHnr OTBEpCTHS MPEAINOarajioch UCTIOIb30BaHUE BEHTHIISI C AJIMHOW maTpyOKa
60,5 mu6o 73,5 MM. 310 0becrieunT CBOOOAHBIN JOCTYH K 30JI0THUKY JUIS HAKAUKH IIHH.

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

6 — mupuHa obona B qrOMMax;

Jj — crel3HaK, yKa3pIBaroLIMil Ha GOPMY 3aKpauH, YrIibl HAKJIOHA, PaJHyChl 3aKPYTIICHHUS;

15 — nuametp mucKa B A0MMax (IuaMeTp MOCaJI0YHOr0 MeCTa IINHBI Ha 0001);

X — 3HaK, YKa3bIBAIOLIMH HA TO, YTO JUCK HEPA3bEMHBIN;

CH — xom0OunupoBanHas popma xammos (Combi Hump);

5/139,7 — PCD (Pitch Circle Diameter) — koJu4ecTBO KpeneKHbIX OTBEPCTHI/IOCATOYHBINA THaMeTp;

ET40 — 3nauenue BruIETA;

Dia 98,5 — quameTp HEHTPaIBHOTO OTBEPCTHS (OTBEPCTHS IO CTYIIHILY).

H3rorosienune 3D moaeeii moaydopm
Anammsupys GopMy TOTOBOTO H3JENHUS, MOXKHO 3aKJIOYHTBH, YTO JJIS TOJYYEHHUS OTIMBKH HEOOXOIMMO UYETHIpe
nonyhopMel — 1Be A7 (OPMHPOBAHUS HApyKHOH MOBEPXHOCTH 000742, W MO OJHOH a1 (HOPMHUPOBAHHUS
BHYTpEHHEH 4acTn 0001a, CTymuyHON JacTH U cruil. [loxyhopmsl Takke cMOAEIMPOBAHBI IPH TTOMOIIH CHCTEMBI
aBToMarusupoBaHHoro npoektupoBanus SolidWorks m npencrasiensl Ha pucynkax 4-6. Ilpenmonaraercsi, 4To
noyGopMsl  OyAyT mosydeHbl (pe3epoBaHMEM Ha CTaHKE C YHCJIOBBIM HPOTPAaMMHBIM yIpaBieHueM. J[lis



COCTaBIICHUsI YTIPaBISIOIIEH mporpammel uctons3yercs: mporpamma DelCAM PowerMill. Oxuako, mist BepxHei u
HIDKHEH 101y (hopM, JJOTHYHEe UCHIONIB30BATh IIPEABAPUTENILHO 00paboTaHHbBIE HA TOKAPHOM CTaHKE 3aroTOBKH. OHH
Ipe/CTaBNIeHB Ha pUCYHKaX 7 u 8. JI11 GOKOBBIX NOIy()OPM HCIIONB3yeTCs 3aroTOBKA B BHAE Hapailielenuiena
COOTBETCTBYIONIETO pazMmepa. [locite TomyueHns: MoIeliell OHM MOABEPTIINCH peobpa3oBanuio B popmar *.dgk ms
Mozeneit moxydpopm m *.dmt ams Mozeneit 3arotoBok mpu Tomom mporpammbl PS-Exchange. Ha pucyrke 9
MIPEJICTABIICHO B3aHMHOE PAcHOJIOKEHHE MOTy(HOpM B MOMEHT OTJIUBKH.
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Puc. 9. [Tomocts, 06pa3yromniasics B MOMEHT JIUTHSI.

Bb16op o0opynoBaHus

VYuuThiBass TeOMETpHYECKHE MapaMeTpbl MOJIy(pOpM, CTaHOBHUTCS OYEBUAHBIM (aKT HEOOXOJUMOCTH
NpUMeHeHus1 (ppe3epHoro craHka AJs MOJydeHHs TpeOyeMbIX moBepxHocTed. Tak kak oOpabarbiBaeMble AETaIH
HMEIOT CIIOKHYIO KOHQUTYpaliio, a TMPOU3BOJACTBO IJUTCHHBIX (OPM €CTh MPOU3BOJICTBO CAMHUYHOE,
PAIMOHAIFHOCTh TPUMCHEHUSI CTaHKa C YHCIOBBIM IIPOTPaMMHBIM YIIPAaBICHHEM CIOXHO MEpeoneHUTh. [Ipu
BBIOOpE TEXHOJOTHYECKOTO O0OpYIOBAaHUS KIIOYEBEIMH (DAKTOpaMU SBIIACTCS: THII CTaHKA, MOIIHOCTH (37eCh



MOApa3yMeBaeTCsa HE TOJIbKO COOCTBEHHO MOIIHOCTH IIPUBOJA TJIABHOTO JBIKCHHUS, HO M CIIOCOOHOCTH paboTaTh ¢
3a/TaHHOM YacTOTOH, 00ecrieunBaTh TPeOYeMyI0 CKOPOCTh IMOJad U TATOBOE YCHIIUE T.1I.) pa3Mepbl 30HBI 00paboTKH,
BO3MOXXHOCTb [EpPEMCINEHUS B 33JaHHBIX KOOPAWHATAX, TOYHOCTh IIO3WIMOHUPOBAHMSI M 0OpabOTKH,
9KOHOMHUYECKAsH COCTABIIAIONIAS.

Anammsupys obpabaTpiBaeMble aetand (MOTy(GOpPMBI) W IMOIy4aeMoOe B WTOTe H3JeiHe (KOJIECO), MOXKHO
3aKIIFOYNTh, YTO U JaHHBIX VYCIOBHHA NOAXOOUT 00pabaTHIBAIOMMN IIGHTP C AaBTOMATHYECKOH CMEHOU
MHCTPYMEHTA U YUCJIOBBIM IporpaMMHeIM ympasieHueM moaenu 800VT mpoussoactsa OAO "Crepautamakckuit
CTaHKOCTPOUTENbHBIH 3aBOJ". DTOT 00pabaThIBalOIIMiI LIEHTP KaK HEJb3sl JIydIle ITOIXOAUT Ui MPOHM3BOJICTBA
KOJIECHBIX IMCKOB: OH TIpeJHa3HaueH Uil (pe3epoBaHMs, HAPY)KHOTO W BHYTPEHHETO TOYEHHMs, CBEpPJICHUS,
3€HKEpOBaHMs, Pa3BEPTHIBAHUS, IOJYYHCTOBOIO M YHUCTOBOIO pPAcTayMBaHMS OTBEPCTHH, Hape3aHusi pe3bObl
MeTYMKaMK W (pe3aMu B yCIOBHS EAMHUYHOTO M MEJIKOCEpUHHOro mnpou3BojcTtBa. CrocoOHOCTH CTaHKa
MO3BOJISIIOT MCHOJIB30BAaTh €ro Kak TOKapHO-KapycesbHBIN, 00padaThiBasi MOBEPXHOCTH 00072 W CTYNHIBI Ha
3aroToBKax MoimyopmM, IenaTh UYHUCTOBYIO TOKapHYI0 00paboTKy, 00pabaThiBaTh CBEpIICHHEM IIOCAJOYHEIC
OTBEpCTUSl Ha KoJlece, MPOM3BOANTE (pe3epoBanne monydopm. [Tpu HeOompimoM 0o0BEME BBIMYCKa KOJIEC STOT
CTaHOK MOJXET OBITh EIMHCTBECHHBIM METAIOPEXKYIIMM OOOpYZOBAaHMEM, YTO OJIArOTBOPHO CKAXETCS Ha
9KOHOMHUKE HEOOJBIIOr0 MpPEANpUATHS (CTOMT TaKKe Yy4YecTb, UYTO TPH 3HAYUTEINBHONH MApTHH BBIIYCKa
ucronb3oBaHue cranka ¢ UIIY He Mo3BOJMIMT AOOMTHCS TakOW IMPOM3BOAWTEIBHOCTH, KaK IIPU HCIIOJIB30BAHUH
HECKOJIbKUX CIECHUATM3UPOBAHHBIX HWIM CICIHAIbHBIX CTAHKOB). XapaKTEPUCTUKU CTAaHKAa yKa3aHbl B Tabsume 1,
KOMITOHOBKa CTaHKa Mpe/cTaBiieHa Ha pucyHke 10, a BHeIHHUN BUJ] — Ha pUCYHKe 11.

Tabmuma 1.
Ilapamempul cmona
Juamerp paboueii NOBEPXHOCTH CTOJIA, MM 800
JluameTp HEeHTPaJIILHOTO OTBEPCTHS, MM 100H6
[ITvpuHa HaIIpaBJIAIOIIEIO 1a3a, MM 18H11
Konmuectro T-00pa3HbIX Ma30B 8
MakcumasbpHOE paccTOsSIHUE OT TOPIa INHHAEIS 10 paboyeld MOBEPXHOCTH CTOJIa, MM 1080
MakcumasbpHOE paccTOSIHUE OT OCH IIMHHIEISI 10 OCH CTOJIa, MM 1080
Hawubosnpiias macca o6padbaTsiBacMoi eTasd, KT 800
Hlnunoens
Konyc mmungens (DIN 69871) SK 40
Jluana3oH 4acToOT BpalleHusl INUHJENs ¢ nepes. oTH. 1:2, 00/MuH 0-4000
HomuHanbHbIH KPYTSNMKA MOMEHT Ha mimnuHelne ¢ nepen. OtHoumenueM 1:2, Hm 235,6
Ilepemewenus
Haunbospline nepeMerieHus mo OcsiM, MM
- mepemelieHue Bpamaromerocs crona (X) 600
- BEpTHKAIIBHOE MEePEMEICHUE IITHH/ICIbHON 6a0Ku (Z) 1000
Hawuboubas yacrora Bpamienus croia (C), 06/MuH (C BOASHBIM OXJIQXKICHUEM ) 374
JIMCKPETHOCTh MO3UIIMOHUPOBAHHS TI0 OCSIM, TPajl 0,01
TOYHOCTH MO3UIIMOHUPOBAHUS ITO BCEM OCSIM, MM/TPajl 0,02/0,006
HoMuHaneHBIH KpyTSIMH MOMEHT cTojia, HM (¢ BOJISHBIM OXJIQKICHHEM ) 1005
Juana3oH pabounx nojay 1o KOOpAUHaTaM, MM/MUH 1...15000
YcKopeHHbIe X0/1a [0 BCEM 0CSIM, M/MHUH 15...25
Xapaxmepucmuka 21ekmpoo6opydosanus
MOIIHOCTH TIaBHOTO MPHUBOJIA, KBT 18,5
HomuHanpHas 4acToTa BpallleHHs, 00/MHH 1500
MakcumalbHasi 4acToTa BpauieHus, 00/MUH 8000
HUncmpymenmanvuwlil Macasun
EMKOCTh HHCTPYMEHTAJILHOTO Mara3uHa, IiT. 20
Bpewmsi CMEHbI HHCTPYMEHTA, C 7
HauOosnpinii fuaMeTp HHCTPYMEHTA, YCTaHABIMBACMOr'0 B MarasuHe (0e3 mporycka rHesjn), MM 125 (80)
HawnGonpmras [uMHA HHCTPYMEHTa, YCTAHABIMBAEMOTO B IINHH/EIE CTAHKA, MM 250
Haubospirasg macca onpaBKH, ycTaHABIMBAEMOM B MarasuHe, KT 10
SIEMENS
Cucrema UITY SINUME-
RIK 840D
Ilpouue xapaxmepucmuxu
T'abapuTHbIe pa3Mepbl, MM 2500%4050~
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. O6pabarsiBaromuii nentp 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
IOIDKHO cooTBeTcTBOBaTh cTaHmapty DIN 69871 SK40, xoropomy cootBercTByeT oTeuecTBeHHbI [OCT 25827-93
«XBOCTOBUKH MHCTPYMEHTOB ¢ KoHycoM 7:24. Pa3zmeprr» (mcnonHeHue 2), a taxke cranmapr 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 JINOO0 APYTHX 3JIEMEHTOB, ONPEISIISIONINX MTOJI0KEHHEe 3aroTOBKH 110 ocu C, uTo
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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60 41 | 25
64 45 | 29
64 45 35
72 53 43
72 sz 42
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72 sz | 43
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s0 61 | 43
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Puc. 12. IHcTpyMeHTanbHBIN NAaTPOH.

Bp100p pexymero HHCTpyMeHTa

Bribupast pexxymuii HHCTPYMEHT, YIUTBIBaeM, YTO HE00X0oauMo o0padoTats 4 momydopmer. Tak kak 00beM
MaTrepHaa, IOUICKANIET0 YIAICHHUIO 3HAYMTEINCH, CICAyeT MPeayCMOTPEeTh MHCTPYMEHT, CIIOCOOHBIH CHHUMAThH
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

MaTepruajioM CHUTAcM YyTr'yH.

Jnst ynaneHusi OCHOBHOTO 00beMa MaTepraia ¢ OOJIbIION CKOPOCThIO (MaTepHaia B CIIHIECBOH yacTu 060712
nonydopm), npumenum Gpesy MSAMRBD2000R200 npoussoacrsa Mitsubishi Carbide. Ee pasmeps! u pexxumbl

pe3aHus MpeCTaBICHHI B TabiuIe 2 1 3 COOTBETCTBEHHO.

KOHUEBBIE ®PE3bl MSTAR

MS4MRB
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Puc. 13. Daements YCII.
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r-‘9’ D2000R100 20 38 100 20 1 4 L ] 2
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Tabnmna 3. Pexxumel pezaHus.
PEKOMEHAYEMBIE PEXXMMbI PE3AHUS AN MSTAR KOHLEBbIX ®PE3

MS4MRB

KoHuesas thpe3sa ¢ paauycHoil kpomkon, Cpeaxas pabouas yacte, 4-x 3ybas

Jacaniinan cans
e (~30HRC) MrcTpymesarmien crans XECENNB10 (45— S5HRC)
CiEB, O70M55 e XECNMO 1122 W 1234413
S Yy G625 (30~ 45HRC)
WNE 1 23841 13)
o Nogsraa Mg Moania Noaana
) ") (i) (') (wahanr) ') () (") )
1 40000 1500 30000 800 22000 480 24000 240
1.5 32000 1500 20000 800 15000 480 16000 240
2 24000 1500 15000 800 11000 480 12000 240
2.5 19000 1500 12000 800 8800 480 9500 240
3 16000 1500 10000 800 7400 480 8000 290
4 12000 1800 8000 1000 5600 600 6000 240
5 9600 1800 6400 1000 4400 600 4800 240
6 8000 1800 5300 1000 3700 600 4000 240
8 6000 1600 4000 900 2800 560 3000 240
10 4800 1400 3200 800 200 500 2400 240
12 4000 1200 2700 700 1800 430 2000 230
16 3000 960 2000 560 1400 %0 1500 190
20 2400 800 1600 480 1100 300 1200 170

<04
010 >

nydwa
= - - :

O fam

1) Npusepersian Bbiwe TaETHLIA NOKSILBAOT PEXMMLI PEIHMS NP GoKOBOM (peseposskum. IR 0GPEGOTIN NI0E YMEHNUNTE NORANY Ha
20%. Mpw oBpaborxe nasoe & aaroToexe ua cranea 2 wacToTy spawern Ha 60% u
nogaiy Ka 70%

2) Mpw oBpadorxe craned on X CINABOR, NDEA! 5 COX e ua sopoR
oaHose.

3) Eci 38r0T08K 3 38ENNENS HEROCT STONHO HEAEXHO W/ XECTKOCTS CTEHKE HEAOCTAT ONNE, WNK HSGNORSOTCH G4 EHE W LyM, CnegyeT
YMEHBUMTS CKOPOCTS BDALLENAS 1 ORI NPONCPLAOHENSHO

4) Mpw caepnesmy YMeHBUMTE NGRaYy Ha 70%.

Juist 00paboTKH CTYIMTUYHONW YacTH HIDKHEH moiryopMBL, KyJa JaHHBI HHCTPYMEHT HE MOXKET IPOHHUKHYTH
[0 TEOMETPHUYECKUM ITapaMeTpaM, BeIOupaeM (pe3y Takke O CKPYIJICHHBIMH KPOMKaMH, HO AWaMETpOM 4 MM H
pammycoM KpoMoK 1 MM. DTO mo3BoiHT 00pabOTaTh CTYNMHYHYIO YacTh IIOJHOCTHIO, Oe3 IpHUMeHeHus Ooiee
MEIJIKOTO HHCTpyMeHTa. PazymubM Oyznet npumenuts Gpesy MS2ZMRBDO0400R100. Ee pa3meps! yka3aHbl B Ta0OII.
4, a peKOMEHyeMbIe peKUMBI pe3aHus — B TaOI. 5.

OTMeTHM, 4TO PEXHMMBI pe3aHusl B TaOJIMIAaX yKa3aHbl MakCUMaJbHbIE, oOecreuuBarone OalaHc MEXIy
MPOU3BOJUTENBEHOCTRIO U TEPUOAOM CTOMKOCTH WHCTPYMEHTa MpPU YCJIOBHH JKECTKOro obOopynoBanus. I[lpu
Ha3HAYEeHHH PEaJIbHBIX PEXKUMOB Pe3aHHsl B YIPABISIONIEH MPOrpaMMe CTaHKa JaHHBIE PEXKUMBI CIIEYeT IIOHU3UTD,
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).

Tabmuma 4.

KOHLIEBbIE ®PE3bl MSTAR

MS2VIRB ssoize 0-omn
‘QGpatoTia nas0s, pAINYCHAR EXYLLaR KpOMKa o--002 hs| Js<oisto oo
Cpbim padosan acte. 2 G ; D4=12 0--001
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e T e
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3®C O P

Konyesan (bpesa ¢ yrmoBLiM PaAMYCOM C 2 KaKaBKami 051Lero
HasHauenvs,

nam. Rz Monman | [wamerp | Yenosoi pawye | lanmwcr
OBcanauanme peaymeisacna | anwa | xeocTosHka e
D1 ap [X] D4 R
MS2MRBDO100R010 1 2 40
D0100R020 1 2
D0100R030 1 2
D0150R010 15 3
D0150R020 15 3
DO150R030 15 3
D0150R050 15 3
DO200R010 2 4
D0200R020 2 4
DO200R030 2 4
D0200R050 2 4
D0250R010 25 5
D0250R020 25 5 40
5
5
6
[
6
6
6
8
8
8
8

KPOMKOM  COEPMYECKME MPAMOYTONbHLIE

C PAIIMYCHOM

KOHUYECKMWE

D0250R030 25
DO250R050 25
DO300R010 3

DO300R020
DO300R030
DO300R050
DO300R100
DO400R010
D0400R020
DO400R030

KOHLIEBbIE ®PE3bl MSTAR ‘m'ﬂiiréu

3
3
3
4
4
4
DO400R050 4
DO400R100 4
DO500R010 5
DO500R020 5
DO500R030 5 10 50
DO500R050 5
DO500R100 5
DOGOOR010 6
D0600R020 6
DOGOOR030 6
DO60OR050 6
DOGOOR100 6
DO60OR150 6
DOGOOR200 6
DO8OOR020 8
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Tab6muma 5.

Uiz npe.usaxh;;o 3aKanésHan mnbmnb 33?:57 SH;;:F:?)M

— (—45HRC)
as15° a»15° a<15® a>15°
() [Gacozgpaugns| Mogawa |4 Mogaua [Yrwrazpaesws| MMopaua  |Yareraspaugews| Monaua
(vs) (nannass) (i) (naninass) () (M=) (M) (nainens)
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 900
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 900
R5 12000 2700 9000 1500 5000 1500 6000 900
R6 10000 2500 7500 1400 6600 1400 5000 800
(MS23B..E) <02RR-1) (MS2M5._E)
Try6wsa <DAR(R>1) <0.1R
pE3zkIR <01R <0.06R
R:Paguyc

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
npoektupoBanus DelCAM PowerMill, kotopast mo3BoisieT elle M BH3yaJM3HPOBaTh MPOIECC OJaroaaps
OTOOpaXKEHHIO TPAEKTOPHi 00pabOTKH, HHCTPYMEHTA, a Takke nHcTpymenTa ViewMill, Harisano nokaseiBaromieMy
pesynprar 00paboTku. CocTaBieHHE NPOrpaMMBl MaKCHMalbHO ABTOMATHU3HPOBAHO — IIOJB30BATEIb BHOCHT
MOJEIIM 3aroTOBKH, MACTANH, BBOJHT [aHHbIE HHCTPYMEHTa W IIOJydYaeT TOTOBYK TPACKTOPHIO JBIIKCHHS
WHCTPYMEHTa, KOTOpYIo MOxHO BbiBecTH B NC-aiin, 3arpykaemsrii B mamats YUIIY 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 — 4yucToBas 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) pe3oit quamerpom 20
MM; YHUCTOBas 00paboTKa CTYUIHOM yacTH (BeIOopka 3D cmemennem) dpesoit nuameTpoM 4 M.
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Puc. 14. O6paboTka BepxHEi HOJ‘Iy(l;OpMLI.
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Puc. 17. Pe3ynprar 00pabOTKH HMKHEH TTOITy(HOPMBI.



IIpoBepka cooTBeTCTBUS 000PY10BAHUS

IIpoBepka HEOOXOAMMA IS TOTO, YTOOB! YOEANTHCS, YTO MOIIHOCTH MIPHUBOJA TIABHOTO IBIKCHUS PE3aHUA
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 JaHHBIH WHCTPYMEHT CHHMAaeT OONpIInii 00BeM MaTepHana B eIWHUIY BPEMEHH.
IIpoBepsiTe OymeM HCXOIS M3 MAaKCHMAJIBHO JOITYCTHMOMN YacTOTHI BPAILICHUS IIMHHICIS, YKa3aHHON B IIporpaMme
PowerMill — 2400 o06/muH, 1 riyOuHE pe3aHus Ha YSPHOBOM MPOXOJE, paBHOW 2 MM. [Ipu 3TOM cuMTaem, 4TO Ha
nepBoM paboueM Impoxoje nojada OyJeT yxe He Bpe3aHus, a pabouas — 600 MM/MUH, a mupHuHa cpe3a B paBHa
mmpuHe ¢ppessl — 20 MM.

Jyis pac4eToB mepeBeaieM Mojady U3 MUHYTHOH (MM/MUH) B Iofa4yy Ha 3y0 (MM/3y0):

s, = =000 _ 50695 uways.
zm  4-2400
OnpenenumM Takxke CKOPOCTh PE3AHUSL:
_ N _7:20-2400 _ ) o 2964 .

1000 1000

OmpezneiM OKPY)KHYIO COCTaBIIIIOINYI0 CHIIBI pe3aHus P, Koropas sBISIETCS OCHOBHBIM CHIJIOBBIM
(hakTOpOoM TIpH (Pppe3epOBaHIH:

_10C,t"s,B"z  _10-125-2°%-00625°" 20" -4
2~ D “ap T 20°73 . 2400 013

rae C, — monpaBouHblil KO3 GUIMEHT CUITBI pe3aHus, X, Y, U, (, ¥ W — TTOKa3aTelIn CTETeHH MIUPHIECKON
bopmynsl (mpuBOAATCA B cnpaBouHoil nutepatype [3]), K, — mompaBouHbll KO3()(UIUEHT, yIUTHIBAIOIIMIA
00pabaThIBacMBbIif MaTepHAll.

DddekTuBHAS MOIIHOCTH PE3aHUsI OTPEACISICTCS M0 GopMyJie:

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

D¢ dexTrBHas MOIIHOCTh pPE3aHMsl 3HAYMTENHLHO MEHbIIE MaKCHMAalbHOH, pa3BHBAEMOM 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 JUIi PAacCMaTpUBAEMOTO INPOM3BOJCTBAa OyIeT pa3yMHBIM BEIOOpOM — Oiaronaps
BO3MOXKHOCTH KapycenbHOro TodeHus (ocb C) u (pesepHOit 00padOTKH CTAaHOK MOMKET 3aMEHHUTH COOOU IIeIBIN
KOMILIEKC MeTau1000padaTeiBaroniero 060py oBaHus.

-10286 = 687,0349 H,

=1,6928 xBr.

3akiarouenue
JlanHast paboTa MOKa3bIBA€T, YTO COBPEMEHHBIE CHUCTEMBI aBTOMATH3MPOBAHHOTO MPOEKTUPOBAHUS CHOCOOHBI
3HAUMTENBHO YCKOPUTH TPOIECC pa3pabOTKH H3AETHs, TMOJATOTOBKH MPOU3BOACTBA K €0 BBIMYCKY, IPU ITOM
IIOBBICUB Kady€CTBO, CHHU3UB SanaTbI Ha HpOI/ISBOL[CTBO HyTeM MaKCHMaHBHOﬁ OIITUMHU3AIIUN TECXHOJOTHYCCKOI'O
mpoliecca.



DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30oBaHUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHHYECKHI YHUBEPCUTET
Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAIIHH

IMacnopr 3a1aHuii AJ191 BBINOJTHEHHS JJA00PATOPHBIX padoT
IO JUCHHMITIIMHE «Cucmembt AMOMAMU3UPOCAHRO20 RPOEKMUPOCAHUA)) 8 CCMCCTP

1. Meroauka OLEeHKH

Jljig 3a1uThl MATH J1a0OpaTOPHBIX pabOT CTYACHTAM IMpEAaraeTcsl BBIIOIHUTD CIEIYIOIINNA TUITOBOU
HaOop 3amanuii (cMm. n.4 - Ilepeuenv nabopamopuvix pabom). PacnpenencHue 3aaanuii 1a00paTOPHBIX
3aHATUHA TIO MPOBEPSEMBIM KOMIIETEHIUSIM YyKa3zaHO B Tabmuie «OO0oOmieHHas cTpykrypa (onaa
OIICHOYHBIX CPEJICTB yUCOHOU AUCIIUILITUHBD.

BricTaBneHue omeHOK Ha J1ab0paTopHOIl paboTe OCYIIECTBISETCS Ha OCHOBE BBIOJIHEHUS U 3alUTHI
OJIHOTO THUIIOBOTO 3aJaHusl. 3amuTa JIabopaTopHO pabOThl B COOTBETCTBMM C YPOBHEM 3HAHUU:
"yooenemeopumensvno” — 4...5 6amn; "xopowo" — 6...7 6anna; "omauuno'” — 8...9 6amnos. Takum
00pa3oMm, 3a BBIIIOJIHCHUE TISATH Ja00PaTOPHBIX pabOT CTYIACHT MOXET IMONYIUTh: MakcumaavHulil dann -
9%5 =45 dannoe; munumanwvuwlii 6ann - 4x5 = 20 éannoe.

2. Kpwurepuu oueHkn

Jlabopamopnas paboma cuumaemcs He 6bINOJIHEHHOU, €CIU CTYJCHT HE OCBOMJ NPAKTUYECKUH U
TEOPETUYECKHUI MaTepHualibl; oleHka coctasiseT 0...3 6amos.

Jlabopamopunas paboma cuumaemcs 6blNOJHEHHOU HA NOPO2080OM YPO8HE, €CIU CTYIACHT OCBOWII
MPaKTUYECKUM MaTepuaj, HO He CMOI 00OOIINUTh TEOPETHUECKU MaTepual; OlleHKa cocraBiser 4...5
Oanna.

Jlabopamopnas paboma cuumaemcs 6bINOIHEHHOU HA 0A3060M yPO6He, ECIU CTYIEHT CMOT 0000LIUTh
NPAaKTUYECKM U TEOpeTHYECKH MaTepual, JOMyCTUI HECKOJIBKO OMIMOOK IIpU OINpe/eleHun
[1apaMeTpOB MATEMAaTUYECKON MOJIEIH, MPUBEN HE JOCTATOYHO YETKYIO apryMEHTALUI0 CBOMX JCHCTBUN
U BBIBOJIOB, OIIEHKA COCTaBIISET 6...7 GaJIoB.

Jlabopamopnas paboma cuumaemcsi 8bINOTHEHHOU HA RPOOBUHYMOM YPOBHE, €CIU CTYIEHT CMOT
0000IIUTh MPAKTUYECKUH W TEOPETHYECKMH MaTepuan, MPHUBENT JOCTATOYHO YETKYIO apryMEHTAlHIo
CBOUWX JICHCTBHH NP TIOCTPOCHUU MaTEMAaTUIECKON MOJIEIIH, OIIEHKa COCTaBIsIeT §...9 Oanos.

3. HIkaaa oueHku

B 001m1eit ornieHke o AUCHUILTHHE Oasibl 32 TaOOpaTOpHbBIE 3aHATHSI YIYUTHIBAIOTCS B COOTBETCTBUU C
MpaBWJIaMu OAJIbHO-PEUTUHIOBOM CHCTEMBI, IPUBEACHHBIMH B paboyeil mporpaMme JUCIHUILINHBI.

BricTaBieHue omneHOK Ha 1ab0paTopHOI paboTe OCYIIECTBISETCS Ha OCHOBE BBIOJIHEHUS W 3aIUTHI
OJIHOTO THUIIOBOTO 3aJaHus. 3amuTa JIabopaTOpHOW pabOThl B COOTBETCTBMH C YPOBHEM 3HAHUU:
"yooenemeopumensno” — 4...5 6amr; "xopowo" — 6...7 6anna; "omauuno' — 8...9 6amnos. Takum
00pa3oMm, 3a BBIITOJIHCHUE TISATH Ja00PaTOPHBIX pabOT CTYJACHT MOXKET IMONYIUTh: MakcumaivHulil dai -
9%5 =45 dannoe; munumanwvuslii 6ann - 4x5 = 20 éannos.

4. IlepeyeHb JJaOOpaTOPHBLIX PadoT

JladopaTopuble padoThl Ne 1, 2. 3 «IloBepXHOCTHOE W TBEPAOTEILHOE MOACJIUPOBAHUE 00LEKTOB)
(6 uacos).
3aoanue:




CTyfeHThl BBITIOJNHAIOT WHAWBUAYaJIbHbIC M TPYIIOBBIC 3aJaHUS [0 IOCTPOCHUIO TPOCKTOB B
nporpaMMHBIX KoMmiutekcax PowerShape, SolidWorks, SolidEdge, Kowmnac, NX. Jlns BbINOJHEHUS
MOBEPXHOCTHOTO M TBEPAOTEIBHOTO MOJICTMPOBAHMS BBIAIOTCS YepTexkH 00beKTOB (puc. 1).
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Pucynok 1. Yeptexu neraneit

JlabopaTopubie padorbl Ne 4, 5 «Co3nanne 3GGeKTHBHBIX U 0€30ACHBIX YIPABASIONIMX NPOrPaMM

I ctaHkoB ¢ YITY no noarorosjaennoi CAD-Mone/ M ¢ MCIOJIb30BAHUEM IIPOrPAMMHBIX NAKETOB
PowerMILL» (4 gaca).

3aoanue:

CTyI[CHTLI BBIIIOJHAKT UWHAWUBUAYAJIBHBIC W TPYHIIOBBIC 3aJaHWA IO IMOATOTOBKC IIPOCKTOB B

nporpaMmmHOM Komruiekce PowerMILL: 1. M3yuenue (3HakoMcTBO) ¢ oObekTamu mpoekta PowerMill
(puc. 2);



«Kop3uua» - 0Tci0/1a MOKHO
BOCCTAHOBHTH OGBEKThI, KOTOPBIE

1. NC ¢aiin — 00beKT, KoTOpBIii
COZICPAKHT JIaHHBIC, HEOOXOTHMbIC
s nocrnpoueccuposanus YII.

3. HaBop uHCTPYMEHTOB,
COJICPKALMXCSA, B JIAHHOM [POCKTE.

2. TpacKTOpHH — PACCYHTAHHBIC [0
3a/IaHHBIM NTAPAMETPAM IyTH

HHCTPYMEHTA, KOTOPbIE MOT'YT ObITh
BbIBE/ICHBI (COXpaHeHbl) kak YII.

4. T'panuitbl. DTH 3IEMEHTBI COCTOAT
W3 3aMKHYTBIX KPHBBIX H OOBINHO
HCTIONB3YOTCA /U OFPAHHYEHHS
TPACKTOPHiT HHCTPYMEHTA.

5. llab10HbI — cOCTOAT H3
Pa3OMKHYTBIX H 3AMKHYTBIX KPHBBIX,
HCTIONB3YIOTCS /U1 HEKOTOPBIX
cTpateruii kak crnocod 3ananus
XapaKTepa ABHAKCHHS (pesbl.

6. CK (Cucrembl Koop/iHaT)
Jleraneii. ®akTHYECKH MALIHHHbIE

uysu PowerMill, pacuer tpaekropuit
HJIET OT HUX.

7. Umnoptuposattsie 3D
MOJICJIH.

Brizoe nanens pacueTa

Iy

£2 NC harine
Q% TpaekToOpHM

< V]9

+ W] @ % RestRoughing

+- W] @ 3 Semi-Finishing

W] B Rastr
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v @ B 30 Offset

g 3, Penci

+ W] @ & Point Projection
W] @ 2B Profile
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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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Pucynok 2. O6wexTs! ipoekta PowerMill.



2. Haznauenwue crpareruit o0padorok (puc. 3);

$ nossonsier Bam suibpars THn xkenaemoii crparernn odpabotkn. Ha skpane orkpeisaerces
ananorosoe okno Hosas Tpaektopus.

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

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

Kuonka Crparerun oGpaborku

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

YMOJIYaHHIO OKHO COACPHKAT YEThIPE BKJIAILKH:

Buifiepure icorcy, YTobel
NOCMOTRETE CTRATErHO

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

Manens uncrpymentos ViewMill MozkeT GbITh BLI3BAHA Ha IKPAH HAKATHEM KHOTKH ﬂ]lum BEIGOpOM NyHKTa MeHio Buj —
Manenn nncrpymentos - ViewMill. [To ymonuanuio, nanens nuctpymenton ViewMill otoGpaskaercs B BepXHeii yacT dkpanHa.

@ Il | B foold | a0 ) [ et bl [ & X

gﬂepemmqmb okno ViewMill - nepekmouaet okna PowerMILL u ViewMill. IlepBoe naxatne na knonky 2Lanycme’r
ViewMill.

[1pu sanycke ViewMill otkpeiBaercs okno ViewMill. Llser pona usmensercs na
CHHHIT H Ha SKPaHe MOABIAETCA H300paKeHHE 3ar0TOBKH.

[ToBTOpHOE HAKATHE HA KHOTKY _Jompunae'r okHo PowerMILL. I1pu s1om
nporpamma ViewMill He 3akpbiBaeTcs, a TOIBKO MPOHCXO/IHT NEPeKIioYeHHe

MEKAY OKHAMH.

M]r pacduueckoe paspenienne - OCyUIECTRIACT NePeKTIOYeHHe MeKTy HH3KHM H BHICOKHM rpauueckuM paspeiieHHeM OKHa
ViewMill.

Huskoe paspeuenne Beicokoe paspemenue

Pucynok 4. Cumyssinust peseproit oopadotku B PowerMill.



