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KoHcynbTauum, yac.
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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

I\’omnemeuuuﬂ DI'OC: OK.3 roToBHOCTB K cCaMoOpa3iBHTHIO, CaMoOpeam3anim, NCNno/ib30BAHHK TBOPIE€CKOI'0
HOTCHIINAIA 6 HdCmiU Cﬂedywmux pesyismantos 06leEHu}l:

y3. YMETb UCNO/1b30BaTh MPW peLLEHNIN NOCTAB/IEHHbIX 3a4a4 NPOrpaMMHbIE MaKETbI AJ14 OBM

y4. ymMeTb NpuMeHsTs CANMP, MHCTPYMEHTa/IbHBIE CUCTEMBI, I3bIKV MPOrPaMMUPOBAHMS NPY PELLIEHNN
MHXEHEPHBIX 1 HAay4HbIX 3334

Komnemenyun @IOC: OIIK.2 cioco0HOCTH NPAMEHNTH COBPEMEHHbIE METOIbI HCC/IeI0BAHMNS, OI€HABATH 1
HPeICTABJISITH PE3Y/IbTATHI BLIIOTHEHHOH PAGOThI; ¢ 4acHu clledyIomux pe3yisHanios 06y ueHus:

33. 3HaTb METO/Abl KOMMbLKOTEPHOIO MOAENNPOBaHNA MaLLMHOCTPOUTENIbHLIX NPOU3BOACTB, MaTEMaTUYECKNE U
NMUTAUNOHHbLIE MOAENN

35. 3HaHWE NAKeTOB NPUKIAAHbBIX MPOrPamMM 1 KOMMbIOTEPHOW PatUKL

y3. YMETb UCMO/MbL30BaTh NaKeTbl MPUKNAAHLIX MPOrPamMM 1 KOMMbIOTEPHOM rpaduKi, NPy PeLLeHnn
WH)XEHEPHbIX 1 NCCNEA0BATENbCKMX 3a4aY

Komnemenyusn @IrOC: I1IK.16 cioco0HOCTH IPOBOAUTH HAYYHbIE SKCIEPHMEHTDI, OLCHHBATEH Pe3y/ILTATHI
HCC/IeJ0BAHNI, CPABHABATH HOBbIC JKCIIEPHMEHTAIbHbIC JAHHbIC ¢ JAHHBIMH HPHHATHIX MoJeJIeH 1151
NPOBEPKH HX AJeKBATHOCTH H NPH He00X0AUMOCTH NPeAIAraTh H3MeHEeHMs1 /s Yy eHusi MojeJieii,
BBINOJHATH MATEMATHYECKOE MO/e/THPOBAHNE IPOIECCOB, CPEICTB H CHCTEM MANIMHOCTPOHTE/IbHBIX
NPON3BOJCTB ¢ HCIOJIb30BAHNEM COBPEMEHHBIX TeXHOIOIHii MPOBEACHHS HAYTHBIX HCC/Ie0BAHMI,
pa3padaTbiBaTh TeopeTHYCCKHE MO/Ie/I, 03BOSIIONIHE HCCIET0BATH KAYECTBO BRIIYCKACMBIX M3/l 11ii,
TEXHOJIOTHIECKNAX IPONECCOB, CPEACTB H CHCTEM MAIMHHOCTPOUTEILHBIX IPOH3BOACTB; ¢ HACHIU CEOVIOUUX
pe3pabmamoe o6yueHus:

y1. yMETb NPUMEHATH (*JVI3I/IKO-MaTeMaTI/ILIECKVIe METOAbI NpN MOAENNPOBaHNN 3aa4y B obnactu
MaLLUMHOCTPOUTENbHbIX MPOM3BOACTB N X KOHCTPYKTOPCKO-TEXHOMIOrMYeCKOro obecrneyeHus

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUUMINHbI

Tabnuua 2.1
PesynbTaTbl M3yyeHUs AUCLMMNINHBLI M0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHmsalmnm
npeacTaB/ieHWe, 3HaTb, YMETb, BMafeTb) 3aHATUI

ABTOMaTU3aLMSA KOHCTPYKTOPCKO-TEXHONOrMYeCcKoid NoAroTOBKY Npon3BoACTBa AeTanei
CNIOXKHOMN (hOpMbI B IHTErPUPOBAHHBIX CUCTEMAX aBTOMATU3MPOBAHHOTO NPOEK TUPOBAHMS

OrlNMK.2.33 3HaTb METOALI KOMIMbLIOTEPHOI0 MOAENNPOBAHUA MALLMHOCTPOUTENbHbIX
NPon3BOACTB, MaTEMaTUYECKME N UMUTALMOHHbIE MOAENN

1.0 npobireMax u TeHASHIUAX pa3BuTHs coBpeMeHHBIX CAD/CAM cucrem MpaKTUYeCKme 3aHATUS;
CamocTosTenbHas paboTa

OrMK.2.35 3HaHWe NaKeToB NPUKNaAHbIX MPOrpamMM U KOMMNbOTEPHONM rpadunKkm

2.0 HaszHaueHun u ocobenHocTsIX 0cHOBHEIX CAD/CAM cucrem MpaKTUYeCKne 3aHATUS;
CamocTosTebHas paboTa
3.(1)}/HKHPH/I W CTPYKTYPEL CUCTEM I'€COMETPHUICCKOTO MO ICITUPOBa HUAS ﬂpaKqueCKme 3aHATNS;

CamocToaTefibHas paboTa

OrlNMK.2.33 3HaTb METOAbI KOMIMbLIOTEPHOI0 MOAENNPOBaAHUA MALLMHOCTPOUTENbHbIX
NPon3BOACTB, MaTEMaTUYECKME N UMUTALMOHHbIE MOAENN

4.MeTO (bl ONTHMHU3ALAH TeXHIECKHX 00BEKTOB B CHCTEMaX aBrOMaTH3UPOBAHHOTO | [paKTUYECKIE 3aHATS;

HPOCKTUPOBAHUA CamocTosTenbHas paboTa
OrMK.2.35 3HaHWe NaKeToB MPUKNaAHbIX MPOrpamMM U KOMMNbOTEPHONM rpaduKm
5.dbyHKIAA ¥ CTPYKTYPHI CHCTEM TeOMETPHIECCKOTO MO ISITNPOBa HAS MpaKTnyecKmne 3aHATUS;
CamocTosTenbHas paboTa
6.MO,£[eJIHpOBaTL CIIOJKHBIE OOBEKTHI B HNOBEPXHOCTHOM U TBEPAOTEILHOM BHUJIE ﬂpaKqueCKme 3aHATNS;

CamocToaTefibHas paboTa

MK.16.y1 ymMeTb NPUMEHATL (PM3NKO-MaTeMATUYECKe METOLbI MPY MOZE/IMPOBaHUM 33434 B
06/1aCTN MaLLUNHOCTPOUTE/bHBIX NMPOU3BOACTB U MX KOHCTPYKTOPCKO-TEXHO0MMYECKOro
obecneyveHus




7.0CYIIECTBISIT HOATOTOBKY MOJIEIH K IIPOU3BOJICTBY

MpaKTNyecKme 3aHATUS;
CamocToaTenbHast paboTta

8.3a Jaur 1 METO/IBI HIPOCKTUPOBaHUSI

MpakTnyeckme 3aHATUS;
CamocTosTenbHas pabota

9.copmynmpoBaTh 3aady U OIPEASIUTE HAIIPaBICHIE TONCKA PEIICHAS

MpakTnyeckme 3aHATUS;
CamocToaTesibHas paboTa

OrlNMK.2.y3 ymMeTb NCNO/b30BaTh NaKeTbl NPUKNAAHbLIX NPOrpaMm
rpadvkun, NPy peLLeHnn NHXXEHEPHbIX N UCCIeA0BATE/IbCKUX 3a4a4

N KOMMbIOTEPHOW

10.0 crpyxrype CAIIP

MpakTnyeckme 3aHATUS;
CamocTosTenbHas pabota

11 .MmeTo 161 OITHMH3AITUHA TCXHUICCKHUX 00BEKTOB B CHCTEMax
aBTOMATH3UPOBAHHOTO IIPOCKTUPOBAHUSI

MpakTnyeckme 3aHATUS;
CamocToaTesibHas paboTa

OK.3.y4 ymeTb npumeHATb CAIP, MHCTPYMEHTa/IbHbIE CUCTEMbI, A3bIKU
NnporpaMmMmmnpoBaHns NMpu peLieHnn NHXeHEPHbIX N HayYHbIX 3aja4

12.0 crpykrype CAIIP

MpakTnyeckme 3aHATUS;
CamocTosTenbHas paboTa

ana 9BM

OK.3.y3 ymMeTb MCMN0MNb30BaTb MPWU PeLLEH NOCTaB/IeHHbIX 3aay NporpaMMHble NaKeTbl

13 .upuHITUIBEL HOoCTpoeHMS U cocTaBHble actu CAIIP

MpaKTNyecKne 3aHATUS;
CamocToaTenbHast paboTta

OK.3.y4 ymeTb npumeHATb CAIP, MHCTPYMeHTa/IbHblE CUCTEMbI, A3bIKN
NnporpamMmMmnpoBaHns NMpu peLeHnn MHXeHEPHbIX N HayYHbIX 3aja4

14.0 maspauennu u ocodennocTax ocHOBHEIX CAD/CAM cucrem

MpaKTUYecKme 3aHATUS;
CamocTonaTenbHast paboTta

ana 9BM

OK.3.y3 yMeTb UCMO/b30BaTh MPU PELLEHUN NOCTaBNEHHbIX 3a[a4 NPorpaMmmMHbIe NaKeThbl

15.padoter 8 CAD/CAM cueremax

MpaKTuyeckune 3aHATUS;
CamocTosaTenbHast pabota

3. CofiepXaHuve 1 CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1
CcCbINKM Ha
. | AKTUBHbIe
TeMbl NPaKTUYECKUX 3aHATUI Uacbl | pesynbTaTtbl YyebHada gedaTeNlbHOCTb
hopmbl, yac.
06y4yeHust
CemecTp: 4
OvpakTndeckas eguHmya: CUCTeMbl aBTOMATU3MPOBAHHOIO NMPOEKTUPOBAHWA
CTyaeHTbl 3HaKOMATCA Ha
1. OCHOBHbIe 3Tanbl U LUK 05 05 11 2 4 8 9 |NPAKTMHECKNX 3AHATUAX C
KOMMNJIEKCHOIO MPOEKTUPOBaHMSA ’ ’ e OCHOBHbIMM 3Tanamu 1 LmMKnamm
KOMINJ/IEKCHOTO MPOEKTUPOBaHMS
CTyfeHTbl 3HAKOMATCSA C
2. AHann3 TeXHONOTMYECKOA METOAMKOW NPOBefieHNs aHaIn3a
CUCTEMbI NPOV3BOACTBA N3NNI U 05 05 279 TEXHONIOMMYECKOM CUCTEMDbI
NocTaHOBKa 334aun Ha ' ' T MPOM3BOACTBA M3AENNIA N
NPOEKTMPOBaHVe MOCTaHOBKW 3a/jaum Ha
NPOEKTUPOBaHWe
CTyfeHTbl U3yyaloT ¢
3. NeHepaumsa BO3MOXKHbIX NIE0NOr e reHepaLmm
pail 05 05 | 11,2,4,8,9 ["A paLl
BapuaHTOB peLLeHns 3a4au BO3MOXHbIX BapyaHTOB
peLueHns 3agau
" CTyaeHTbI OhopMAAIOT 3Tan
4. OhopmneHure aTana "aHanms " ya P p
B aHanu3 3agaun’” (oueHunBsaroT
3agaun™ (OLeHKa XapakTepucTuK ; ;
" - " XapaKTepucTUKN CUCTEM " BXO[,
cucTem " BXo4" 1 " BbIXo4", 0,5 0,5 2,8,9 " "
1 " BbIXOL", OMpPeaenstoT u
onpeaeneHve n aHanms
< aHaIM3NPYIOT OrPaHNYeHns
OrpaHNYeHuin peLLeHns) M
peLLeHuin)




5. [oBepXHOCTHOE U
TBEPLOTENbHOE MOJE/IMPOBaHMe

1,10, 13, 15, 2,

3HaKkOMCTBO C 1Jeonoruei
MOCTPOEHMA AaHHOro nakeTa u
ero uHTepgeiicom. MoctpoeHune
NVHWIA, gyr, KpuebIX. Co3aaHune
MOBEPXHOCTEN: NPUMUTHBHAA
MOBEPXHOCTb, NOBEPXHOCTb
BpaLLleHUs1, MOBEPXHOCTb
BbITArMBaHWS, NOBEPXHOCTb U3
Habopa nepecekaroLLmxcs
KpVBbIX, MOBEPXHOCTb C
BeAyLLEN KPUBOWA.
PefjaKTMpOBaHWe NOBEPXHOCTEIA.
Co3paHue CKpyrneHuii n dacok.

06BEKTOB C 1CMO/b30BaHNE 2 <
6 O6beJMHEHNE NOBEPXHOCTENA.
MPOTPaMMHOTO MpoaykTa Co3spaHwve TBepAbIX Ten.
PowerSHAPE A PA '
NPUMUTUBHOE TeN0, TeNo
BpaLLleHUs, TeNo BbITATMBAHNA,
TeNo 13 NOBEPXHOCTEN.
PefaktupoBaHue Ters.
KoHBepTupoBaHue Ten B
MOBEPXHOCTM 1 HA0BOPOT.
MoaroToBka Mogenu K
npoussoacTey. Co3faHue
MOBEPXHOCTM pasbemMa
npeccopmbl. Co3gaHue
JTEMHbIX YK/IOHOB.
OunpakTndeckas egnHmua: CAD/CAM cuctemsl
6. Bbibop onTumanibHOro BapuaHTa
(onpeneneHmne BeCoBbIX
CTyfeHTbl 3HAKOMATCA C
KO3(h(hMLIMEHTOB KpUTEPUEB o
METOLMKOW Nnomcka
MOJENN KayecTB, pa3paboTka 1 11,2,4,9
paLyvoHaibHOro BapmaHTa
MaTpuLbl PeLleHns 3agaumn,
peLLeHns 3aga4n
onpeaeneHne KomyeCTBeHHbIX
3HAYEHWNIA NoKasaTenei Ka4yecTsa)
CTyfeHTbl 3HAKOMATCH Ha
7. HasHaueHwne, 0COGEHHOCTH, NPaKTUYECKNX 3aHATUAX C
COCTaB CUCTEM Ha3HayeHneM, 0COGEHHOCTAMM,
aBTOMaTM3NPOBAHHOIO 1 1, 10, 12, 13, |coCcTaBOM CUCTEM
npoekTmposaHusa PowerSolutions, 14,2,3,5,6 |aBTOMaTM3MPOBAHHOIO
SolidWorks, SolidEdge, Komnac, MPOEKTVPOBaHMSA

NX

PowerSolutions, SolidWorks,
SolidEdge, Komnac, NX




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

1,14,15,2,7

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,
yeTblpexocesas, C
3D-cmeLleHnem, potalmoHHoe
(ppesepoBaHue 1 T.4. JopaboTka
OCTaBLUMXCS Y4aCTKOB.
MpoBepKa TpaeKTopwii
[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

9. PaboTa ¢ naketamu
NPOrpaMmHbIX NPOLYKTOB
DELCAM (PowerSHAPE,
PowerMILL, ArtCam)

1,14,15,2,6,7

CTyaeHTbl 3HAKOMSITCS C
naeonorunein paboTbl B NakeTax
MPOrpaMmHbIX NPOAYKTOB
DELCAM (PowerSHAPE,
PowerMILL, ArtCam)

4. CamocTosTeNlbHas paboTa obyyatoLerocs

CcblIIKM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/IbHON paboThbl pesynbTaTthbl
BbIMOJIHEHWE [KOHCY/TbTalnm
06yyeHus
CemecTp: 4
11, 15, 4,5, 6,
1 |PI3 7.8.9 46 15




CornacHo y4ye6HOMY NnaHy No LaHHON ANCLUMIIMHE NPeLyCMOTPEHO BbINOHEHWE pacyeTHO-rpatnyecKoi
paboThl.

TemaTunka pacHeTHO-rpaUyeckoin paboTbl.

Mo 3a1aHHOMY YepTexXy 0fHOli 13 nonydopm (MaTpuua UM NyaHCcoH) NpeccqopmMbl A1 U3rOTOBEHNS
n3gennii N3 nnacTmacc co3fatb 06beMHY0 Mogenb B cpeae PowerSHAPE 1 nonyuntb ynpasnstoLme
nporpaMmbl 4ns 06paboTKm Ha MHOroLeneBom ctaHke ¢ UMY B cpegax PowerMILL nan CMPYT. Kaxablit
nepexof, TeEXHOI0rMYecKoro npouecca 06paboTkm nosypopMbl NpeAcTaBNAeTCA B BULE aHUMALMM
TPaeKToOpUM ABMXKEHUSI MHCTPYMeHTA B npoLiecce 06paboTKM 3aroTOBKMU.

3agaHue Ha PP MOoxeT 6bITb 3aaHO MpenojasaTesiemM Uv NPeanoXKeHo CTYAeHTOM, B TOM Cyyae, ecnv
3Ta paboTa cBsizaHa C BbINOSHEHWEM TEKYLLEro KypcoBOro NpoeKTa v BbIMOHEHNEM B JafibHelLLeM
OMMNNOMHOrO MPOeKTa.

B npovecce BbinonHeHna PITP cTygeHT AomkeH ocBouTb Bee ctaanm CAIP, HaumMHaa OT NPOEKTUPOBaHUA 1
KOHYas U3roToBneHveM fetann. Hanbonee nHTepecHble paboTbl LOBOAATCA [0 M3rOTOB/IEHUSA (I3MYECKON
Mogenu nonyopmbl Ha ctaHke MC-032.: Ckuba B. KO. ABToMaTm3auma
KOHCTPYKTOPCKO-TEXHO/IOrMYECKOI NOATOTOBKM NMPOU3BOACTBA AeTaslell C/I0XKHON (POpMbI B
WHTErpypoBaHHbIX CUCTEMaX aBTOMATMU3MPOBAHHOIO NPOEKTUPOBAHMS [DNEKTPOHHBINR pecypc] :
3NEKTPOHHBIV yYebHO-MeToaMYecKmin komnneke / B. KO. Cknba ; HoBocu6. roc. TexH. yH-T. - HoBocMGUpCK,
[2017]. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234735. - 3ars. ¢ akpaHa.

1,10, 11, 12,
2 |lMoproTtoBka K 3aHATUAM 13, 14,15, 2, 3, |36 10
4,5,6,7,8,9

MoAroToBKa K 3aHATUAM BK/IHOHaeT B Ceb4:

- paboTy C KOHCMEKTOM fIEKUMU, T.e. AONO/IHEHNE KOHCMEKTa y4ebHbIM MaTepranom (yuebHuka, y4ebHoro
noco6us, NepBOUCTOMHMKA, LONO/IHUTENBHON NUTEPaTYpPbl, HOPMATUBHbLIX JOKYMEHTOB 1 MaTepuaiom
3/1eKTPOHHOrO pecypca u cetu VIHTepHeT);

- YTeHWe TekcTa (yuebHunKa, y4ebHOro nocobums, NepBOMCTOYHINKA, AONOHUTENLHON NMTepaTypbl);

- KOHCMEKTUPOBaHWE TeKcTa (paboTa co CrpaBoYHMKaMK, HOPMATUBHLIMU JOKYMEHTaMK);

- COCTaB/IEHVE M/1aHa 1 Te3NCOB OTBETA,;

- aHa/IMTUYeckas 06paboTKa TekcTa (aHHOTUPOBaHWE, PefaKTUPOBaHNE, KOHCNEKT-aHaIN3);

- MOAAroTOBKA COOOLLEHNIA HA CEMUHAPE;

- NOArOTOBKA peepaToB Ha 3a4aHHY0 TeMy;

- OTBETbI Ha KOHTPO/IbHbIE BOMPOCHI;

- peLLeHre 3a4a4y 1 yNpaxxHeHUiA no obpasy;

- peLLeHMe BapnaTMBHBIX 3aJay U YpPaXXHEHWN;

- BbIMOJIHEHVIE YEPTEXeEN U CXeM;

- pa3paboTka anropuTMOoB 1 nporpamm.: OpraHu3auus caMmocToATeNlbHOM paboThbl CTYLEHTOB
HoBOCMGMPCKOTO rocyfapCTBEHHOIO TEXHUYECKOr0 YHUBEPCUTETA | METOAMYECKOE PYKOBOACTBO /
HoBocKb. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. KO. CypHuHa]. - HoBocnbupck, 2016. - 19, [1] c. :
Tabn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042 Ckuba B. HO.
ABTOMATM3aLMA KOHCTPYKTOPCKO-TEXHOIOMMYECKON MOATOTOBKM NPOU3BOLCTBA AeTasleil CI0XHOW (hopMbl
B MHTErPUPOBaHHbIX CUCTEMAX aBTOMATU3MPOBAHHOI0O MPOEKTUPOBaHNA [SNEKTPOHHbIN pecypc] :
3MEKTPOHHbIN y4ebHO-MeToaMnYecKmin Komnnekce / B. KO. Cknba ; HoBocK6. roc. TexH. yH-T. - HoBocnbmpck,
[2017]. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234735. - 3ars. ¢ skpaHa.

1,10, 11, 12,
3 |lMoproTtoBka K atTectaymm 13,14, 15,2,3, (20 5
4,5,6,7,8,9

CocTaB/ieHue M1aHoB M Te3KCOB OTBETOB HA KOHTPO/IbHbIE BOMPOCHI; KOHCMEKTUPOBaHME AOMONHUTENbHBIX
maTepuanos.: Ckmba B. KO. ABTOMaTM3aLMA KOHCTPYKTOPCKO-TEXHOMOMMYECKOWA NOAMOTOBKM
NPOW3BOACTBA AeTaneli CI0XKHOW POPMbI B MHTETPUPOBAHHBIX CUCTEMAX aBTOMATU3MPOBAHHOIO
MPOEKTUPOBaHMS [SNEKTPOHHBIV pecypc] : 31eKTPOHHBIN y4ebHO-MeToanuYecKnin Komnneke / B. KO. Cknba
; HoBOCWMG. roc. TexH. yH-T. - HoBocnbmpck, [2017]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234735. - 3arn. ¢ sKpaHa.




5. TexHonormna oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMorm (Tabn. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE 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 3neKTPOHHOro 0by4yeHus
martepuanos HI TY:http://dispace.edu.nstu.ru/didesk/course/show/2456; 96C
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (PopM Kope! cpopMMpyelwux
KOMMEeTeHUWI
1 |[Aunckyccua OK.3; OlK.2; TK.16;

®opmupyembie yMeHHs: 33. 3HATh METObl KOMIIBIOTEPHOIO MOAEIUPOBAHHUS
MaIIMHOCTPOUTENbHBIX MIPOM3BOICTB, MATEMATUUYECKUE U UMUTALIMOHHBIE MOZEIH, 35. 3HaHUE
MaKeTOB MPHUKJIAIHBIX MPOrPaMM U KOMITBIOTEPHOH rpaduk; yl. ymMeTs MPUMEHSITh
(u3MKO-MaTeMaTHYECKHE METO/IBI IIPU MOZETMPOBAHUH 331a4 B 00JIACTH MAIIMHOCTPOUTETBHBIX
MIPOU3BOACTB U UX KOHCTPYKTOP CKO-TEXHOJIOTMUECKOro odecrneueHus; y3. yMeTb UCIONb30BATh
MAKEeThI MPUKJIAAHBIX MTPOTPAMM U KOMITBIOTEPHON IpadUKy, MPH PEIISHUH HHKSHEPHBIX U
MCCIIeN0BATENbCKUX 331a4; y3. yMETh UCIOIb30BaTh NPH PEISHUH NTOCTABIEHHBIX 3a4a4
nporpammHsie nakets! st IBM; y4. ymers npumensite CAIIP, nHCTpyMEHTAIbHBIE CHCTEMBIL,
SI3bIKA TPOrPaMMUPOBAHKS [P PEIIEHUH HHKEHEPHBIX U HAy4YHbIX 3334

Kparkoe onucanue npumenenus: CTyJeHTHI Ha IPAKTHYECKUX 3aHATHIX B (hOpMeE AMCCKYCHUU
3HAKOMSATCS: 1) C ueosorueli moCTPOSHUs JAHHOTO makeTa u ero unrepdeiicom. Iloctpoerue
nuHUH, nyr, kpusbIx. Co3aHne MOBEPXHOCTEH: MPUMHUTHUBHAS TTOBEPXHOCTD, [TOBEPXHOCTD
BpaleHus, MOBEPXHOCTh BBITATUBAHUS, TIOBCPXHOCTE U3 Ha60pa NnepeCeKaronnuxcsa KPUBBIX,
MOBEPXHOCTH C BeAylien kpuBoil. Pegaktupoanue nmosepxuocteil. CozgaHue CKpyriaeHUuN U
¢dacok. OObeUHEHUE TOBEPXHOCTEM.

Coszmanue TBepABIX TeN: MPUMHUTHBHOE TEJNO, TEJIO BPALIEHHUS, TEJIO BHITATUBAHUS, TEJIO U3
noeBepxHocTell. Penaktuposanue tesi. KoHBepTHpOBaHUE TEN B MOBEPXHOCTH U HAOOOPOT.
IMonroroska monenu k npou3BoAcTBy. CoznaHue moBepXHOCTH pazkema npecchopmsbl. Co3nanue
JIUTEHHBIX YKJIOHOB; 2) C UAEOJIOTHEN MMOCTPOSHHSI JAHHOTO MakeTa u ero uarepdeiicom. Onucanue
3arotoBku. Beibop nHctpymenra. YepHosast o6paboTka: BeiOOpka cMemmenneM, oopaboTka no
npodutio, pactporast 00padoTka, 0opadorka 6okom (pessr u T.1. UnctoBast 00padoTka;
pacTpoBasi, o paguaibHOMy MIabaoHy, IO CUpaTbHOMY IabIoHy, 00paboTKa 1Mo CO3qaHHOMY
m1abJIoHy, C IOCTOSIHHOM Z U T.11.

6. MpaBunna aTTecTaynm obyvaroLmMXcs No y4edbHOM gucumnnInHe

[na aTTecTaymm obyyatoLmMxcs No AUCUUNINHE UCNO/b3YeTCs 6anNbHO-PERTUHIOBAs CUCTEMA
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LwKane n 15-ypoBHesor ECTS.
Kpatkas nHpopmaums o bPC npvseseHa B 1a6s. 6.1.

Mopapo6Has nHhpopmaums o BPC npuBoamTcs B MpunoxeHun Nel K paboyei nporpamme.




Tabnuua 6.1

MuH. .
OueHnBaeMble BUAbI feATeIbHOCTY 06y4YaroLmxcs a1 MakcumasibHbIi 6an
CemecTp: 4
IIpaxmuueckue 3anHamus: 15 25

KoHTponupytoLme matepuansl NpuBogsTes B "Cknba B. KO. ABTOMATU3aLMs KOHCTPYKTOPCKO-TEXHONOMMYECKOM NOArOTOBKY NPOKU3BOACTBA eTaseli CNOXHOM (opMbl B
MHTErpypoBaHHbIX CUCTEMAX aBTOMATWU3MPOBAHHOMO NPOEKTUPOBAHUS [SNEKTPOHHBINA pecypc] : 3NeKTPOHHbIN yue6HO-MeToaNYeCKUi komnnekc / B. KO. Ckuba ;
HoBocK6. roc. TexH. yH-T. - HoBocunbumpck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234735. - 3arn. ¢ 3kpaHa."

PI'3: 9 35

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

Ox3amen: 0 40

KoHTponupytowme Matepuanbl NpueoaaTces B "Ckuba B. KO. ABTOMaTH3aLMA KOHCTPYKTOPCKO-TEXHOMOTMYECKOI MOATOTOBKY NPOV3BOACTBA feTaneii CNOXHON (GopMbl B
MHTErPUPOBaHHbIX CUCTEMAX aBTOMATW3MPOBAHHOTO NMPOEKTUPOBaHWS [NEKTPOHHBIN pecypc] : 3NeKTPOHHbIV y4ebHO-MeToaMueckuii komnnekce / B. HO. Ckwba ;
HoBocK6. roc. TexH. YH-T. - HoBocmbupcek, [2017]. - Pexxum aoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234735. - 3arn. ¢ 3KkpaHa."

B Tabnuue 6.2 npecTaBNeHO COOTBETCTBIE POPM KOHTPO/SA 3asBNsieMbIM TPEGOBaHNAM K
pe3ynbTaTaM OCBOEHUSI AUCLUMIINHBI.

Tabnunua 6.2
Kogpl DopMbl
KOMMeTeH KOHTPO/A
o PesynbTathbl o6yL|eva
L 3awmta
(DI'OC Pr3 OK3ameH
OK.3 y3. YMeTb 1CM0/b30BaTh NPV PELLEHNN MOCTaB/EHHbIX 3834 NPOrpaMMHbIe NakeTbl 41 + +
' 9BM
y4. ymeTb npumeHsATs CAIP, MHCTPYMeHTa/IbHbIE CUCTEMbI, A3bIKW MPOrpamMMmMpoBaHuns npn + +
peLleHnn NHXEHEPHbIX N HayUYHbIX 3ada4
OMNK.2 33. 3HaTb MeTOAbl KOMNbKOTEPHOI0 MOAEMNMPOBaHNA MalLLMHOCTPOUTE/IbHbIX NPOMN3BO/ACTB, " +
"~ [maTemaTnyeckme 1 UMUTaLUMOHHBLIE MOAENN
35. 3HaHKe NaKeTOB MPUKAAAHLIX MPOrpaMM N KOMMbIOTEPHO rpadinkm + +
y3. YMEeTb UCNO/Mb30BaTb MaKeTbl MPUKIAAHbIX MPOrpaMM 1 KOMNbIOTEPHO rpadimku, Npu + +
peLleHnn NHXEHEPHbIX N UccnefoBaTebCKUX 3a4a4
y1. yMeTb NPUMEHSATL (PU3MKO-MATEMATUYECKIME METOLbI NPU MOLENMPOBAHNUM 3334 B
MK.16 |06nacT MalMHOCTPOUTENBHLIX MPOU3BOLCTB U UX KOHCTPYKTOPCKO-TEXHONOMMYECKOr0 + +
obecneyeHus

®OH/ OLIEHOYHBIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXeHnn Ne 1 K pa6oyel
nporpamMme.

7. lutepatypa

OcHoBHasi IUTepaTypa

1. Ceprees A.HU. [IporpamvupoBanrie 000pyIOBaHUS C YHCIOBBIM IIPOrPAMMHBIM YITPaBJISHHEM
[DnexTponHsIii pecypc]: yueOHoe nocodue/ A .M. Ceprees, A.C. PycsieB, A.A. Kopuurnaesa—
DnexkTpoH. TekcToBble AaHHbIe.— OpenOypr: OpeHOyprckuil rocy1apCTBEHHBIN YHUBEPCUTET,
3BbC ACB, 2016.— 118 ¢.— Pesxum nocryna: http://www.iprbookshop.ru/61398 html.— 3BC
«IPRbooks»

2. Tunnukos /1. B. ABToMaTu3npoBaHHOE MPOEKTUPOBAHUE AeTaliel CJI0KHOM reOMeTpUM C
HCIIOJIb30BaHuEM nporpammuoro rnpoxaykra PowerSHAPE : cpasounoe nocobue / /1. B.
Tunnaukos, B. B. UBanmueckuii ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2007. - 64, [2] ¢. :
wi.. - Pexxum moctyma: http://www library. nstu. ru/fulltext/metodics/2007/tinn. rar




3. bonguu A. H. OcHOBBI aBTOMAaTH3UPOBAHHOTO ITPOEKTUPOBAHUS ;| yueOHOe ocoOue 17151 By30B |
/ A. H. Bonnun, A. H. 3anupanos ; @enep. areHTCTBO 1O 00pa3oBaHuio, MOCK. roc. UHAYCTP. YH-T.
-M., 2006. - 103 c. : w1

4. Kucenes A. I'. PazBuTre TEXHOJIOrUH aBTOMAaTH3UPOBAHHOTO MPOEKTUPOBAHUS SJIEKTPOHHOM
texuuku [CAD/CAM] [Dnextponnsiii pecypc]| : yuebnoe nocodue / A. I'. Kucenes ; HoBocud. roc.
TexH. yH-T. - HoBocubupck, [2010]. - Pexum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000160902. - 3arx. ¢ sxpaHa.

5. UaTerpupoBaHHbie CUCTEMBI ITPOSKTUPOBAHUS U YIIPABJICHHUS B MaTUHOCTpoeHUU. CTpykTypa u
cocTaB : [yueOHoe rmocobue it By30B M0 HAIPABJIEHUSIM IMOATOTOBKU CIEITHATHCTOB
"KOHCTPYKTOPCKO-TEXHOIOTHYECKOe 00ecreueHrne MaIIHHOCTPOUTENbHBIX MPOU3BOACTB",

" ABTOMaTu3upoBaHHble TexHoyoruu u npoussoactea” / T. . Jlazapesa [u np.]. - Crapsrii Ockon,
2010. - 235 ¢. : mi., TabI.

6. Moxxua H.A. CtaHku ¢ 9MCIOBBIM IMPOrPaMMHBIM yIpaBiieHHEM [ DJIeKTPOHHEBIN pecypc]:
cnpasounuk/ H. A. Moxun, K.B. I'putina— DnekTpoH. TekcToBbIe naHHbie.— MBaHOBO:
HBaHOBCKUI rocyaapCTBEeHHBIN mosmTexandeckuil yausepcuret, 9bC ACB, 2013.— 112 ¢.—
Pexum nocryma; http://www.iprbookshop.ru/25505. html.— DBC «IPRbooks»

7. Yermaypos M.C. O6opynoBanue ¢ UITY MammHOCTPOUTEILHOTO MPOMU3BOICTBA U MPOTPaMMHAst
obpaboTtka [DnexkTpoHHbIi pecypc]: yuedbnoe nocodue/ M.C. Uermuypos, E.M. XKykoB— DieKTpoH.
TEeKCTOBBIe naHHble.— benropon: benropoackuil rocynapcTBEHHbIN TEXHOJOTHYECKUI
yaueepcutet um. B.I'. Illyxosa, 95C ACB, 2015.— 190 ¢.— Pexwum nocrtymna:
http://www.iprbookshop.ru/66667 html.— DBC «IPRbooks»

8. OcHoBBI IporpaMmMupoBanus ppesepHoit 00padoTku metaneii Ha crankax ¢ UITY B cucreme
«Sinumerik» [DnexTpoHHBIH pecypc]: yueOHoe mocobue/ A .H. Tlomsikos [u ap.].— DnexTpoH.
TekcToBble naHHble.— OpenOypr: OpenOyprcekuii rocynapcrsenssiii yausepcurer, 9bC ACB,
2014.— 198 ¢.— Pexum noctyma: http:// www.iprbookshop.ru/33646.html.— 3bC «IPRbooks»

[lononHuTenLHas nMTepaTypa

1. Cucrembl aBTOMATH3UPOBAHHOTO TTPOEKTUPOBAHNUSI U3AETHI U TEXHOJOTHIECKHX MTPOLIECCOB B
mamuHoctpoenuu / [P. A. Ak, B. U. Boponsiackuii, A. I'. Bypun u ap.] ; mox pen. P. A.
Ammka. - JI., 1986. - 319 ¢. : un

2. OBM B npoexTuposanuu u npoussonctee / Ilox pen. I'. B. Opnosckoro. - JI., 1983, - 295 ¢. :
WL

3. UsanumBckas H. I'. MonenupoBaHue cpefcTBaMu KOMITbIOTEPHOM rpaduku | yueOHoe rnocodue
st By3oB / H. I'. UBanmusckas ; HoBocub. roc. texH. yH-T. - HoBocubupck, 2006. - 55, [1] ¢. : mi..
- Pesxum mocryma: http://www.ciu.nstu.ru/fulltext/textbooks/2006/06 Ivancivskaya.rar

4, Usannmsckas H. I'. I'paduueckoe MmogenupoBaHue poLeccoB 1 00bekToB | Yueb. mocobue ajis
BTYy30B. - HoBOCHOGHpCK, 1997. - 139 c.

5. Masmox B. H. Beegenue B coBpemennsie CAIIP / B. H. Masntox. - M., 2010. - 190, [1] c. : w.

6. Cxuptnanze A. I'. UHTerpupoBanHsie CUCTEMbI MPOSKTUPOBAHUS U YIPABICHUS . [yueOHUK st
BY30B I10 HAMPAaBJIEHUIO ""ABTOMATH3UPOBAHHbIE TEXHOJIOr UM U nipoussoactea’| / A. T
Cxuptnanze, T. 5. Jlazapesa, 0. @. MaprembsiHOB. - M., 2010. - 346, [1] . : n.

7. OCHOBBI aBTOMATH3AI[UH MMPOEKTHO-KOHCTPYKTOPCKUX pador. Kypc nekimuii : yaebHoe mocodue /
[A. 1O. CnronsieB u mp.] ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2014, - 78, [1] c. : ui., Tabm..
- Pesxum nocrtyma: http://elibrary.nstu.ru/source?bib_1d=vtls000203033

8. UnxeHepHOE MOKYMEHTHPOBAHKE. DJIEKTPOHHAS MOJIENb U YePTEkK IeTau | yaeOHoe rnocodue /
H. I'. Usanmusckas u [ap.]; Hosocub. roc. TexH. yH-T. - HoBocubupck, 2011 - Pexxum
noctyna:http://elibrary.nstu.ru/source?bib_1d=vtls000160106

9. UHxeHepHOE NTOKYMEHTHPOBAHUE: JJIEKTPOHHAS MOJE/b U YePTeX AeTaau | yueOHoe mocobue /
[H. I'. UBanumeckas u ap.| ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2014. - 153, [18] ¢. : wi.. -
Pesxxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000199460

VIHTepHeT-pecypchbl



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

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

4. 9BC "Znanium.com" : http://znanium.com/

S.

8. MeToanyecKoe 1 NPorpammMHoe o6ecredeHue

8.1 MeTopamnueckoe obecreyeHune

1. Oprasu3zanms caMmoCTOsITENBFHOU paboTel cTyaeHTOR HOBOCHOMPCKOro rocy1apCTBEHHOTO
TEXHHYECKOTO YHUBEPCHUTETA | METOOMUYECKOE pykoBomcTBo / HoBocuO. roc. TexH. yH-T ; [cocT.: O.
B. Huxutun, T. YO. Cypaunal. - HoBocubupck, 2016. - 19, [1] c. : Tabn.. - Pesxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

2. Ckuba B. 0. MaremaTnueckoe MOIEIHPOBAHNE M ONITUMH3ALINS TEXHOJIOTHYECKHUX TIPOLIECCOB
[DnekTpoHHBIH pecypc] : JIeKTPOHHBIH yueOHO-MeToquueckuii koMrieke / B. FO. Ckuba ;
Hoocub6. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233909. - 3arx. ¢ sxpaHa.

3. Ckuba B. 0. ABTomMaru3anms KOHCTPYKTOPCKO-TEXHOJIOTHUYECKOMW MTOTOTOBKH ITPOU3BOICTBA
netajei CI0KHON (POPMbI B HHTEIPUPOBAHHBIX CHCTEMAX aBTOMATH3HPOBAHHOIO MPOEKTUPOBAHUS
[DnexTpoHHBIH pecypc] : aeKTpoHHbIH yueOHO-MeTomuueckuit komrieke / B. FO. Ckuba ;
Hosocu®. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000234735. - 3ars. ¢ skpana.

4, Tpexmepuoe monenupoanue B Delcam PowerSHAPE : metonguueckue ykazaHHs MPaAKTHYECKUAX
3aHATHH IO JUCLUIITIMHAM "MareMaTtudeckoe MOAeIMPOBaHNEe U COBPEMEHHBIE ITPOOIeMbI HayK O
matepuajax u nporeccax”, "TIpoektupoBanue mrammos u rnpeccopm”, "Mactepctso”, "OCHOBBI
XYIO0KECTBEHHOr0 KOHCTpynpoBaHus' st criennaiibHoctedt 150100 "Marepuanoenenue u
texHonoruu marepuanoB” u 261001 "TexHonorus XynokeCTBeHHON 00pabOTKU MaTepHuaioB” /
Hosocu®. roc. texu. yH-T ; [cocT.: E. JI. Tonosun, J1. /1. 'onoeun, A. A. JlocuHckas]. -
Hosocubupck, 2014. - 25, [1] ¢. : wr.. - Pexxum poctyma:

http://elibrary nstu.ru/source?bib_1d=vtls000197088

5. Usannusckas H. I'. MopenuposaHue cpencTBaMu KOMITBIOTEPHOM rpaduky : yaeOHoe mocodre
st By3os / H. I'. UBanumeckas, E. B. basnos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2007. -
66, [2] c. : un.. - Pexxum noctyma: http://www.ciu.nstu.ru/fulltext/textbooks/2007/ivancivskaya.pdf.
- Unnosanmonnas obpazoBarensHas nporpamva HI'TY "Bricokne texHomorun".

8.2 CreumanunsnposaHHoe nporpammHoe obecreyeHmne
1 Power Shape, Power Mill, Art CAM
2 SolidWorks
3 SolidEdge
4 NX
5 Komnac 3D



9. MaTepunasibHO-TEXHUYECKOE obecneyeHue

KomnnekT o060pya0BaHus

Ne

HaunmeHoBaHue

Ha3HaueHue

1

TepMuUHabHBbIA KnaccNe6

NpoBefeHMe NEKUNOHHbIX, NPaKTUYECKUX U
NabopaToOpPHbIX 3aHATUA.

CneupnanbHoe 060py0BaHNe

Ne

HanmeHoBaHue

Ha3HaueHue

1

MpoekTop BenQ W1200 DLP 1800 ANSI
1080P(k.5,aya.250)

[ns NpoBeigHNSA 3aHATUIA CO CTyAeHTaMM

2

CTAHOK MC-032

[1ns NpoBeieHNs 3aHATWIA Co CTyeHTaMu

3

BepTukanbHbI 06pabaTbiBarOLLNIA LEEHTP
DMC 635Veco B KOMMIEKTE

[Ans nposeaeHns 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/I OUEHOYHbIX CPE/ICTB

YYEBHOU JIUCLIATINHBI
ABTOMATH3AIUSI KOHCTPYKTOPCKO-TEXHOJIO0TMYeCKOH MOATOTOBKY NMPOU3BOJACTBA eTalIeil CII0KHOMH
(opMBbI B HHTErPHPOBAHHBIX CHCTEMAX ABTOMATH3NPOBAHHOTO MPOEKTHPOBAHUS
O6pazoBarenpHas mporpamma; 15.04.05 KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ecneyeHue
MAIIHHOCTPOUTEIbHBIX MPOU3BOJICTB,
MarucTepckas nporpamma: Ilpoekmuposanue mexnonozudecKux mauiun

Hosocubupck 2017



1. O0o0meHHasi cTPYKTypa (oH/Ia OLIEHOYHBIX CPEACTB Y4eOHOM TUCHUNITHHBI

O6oOmenHass cTpykTypa (OHIA OIICHOYHBIX CPEACTB MO JUCHUILIMHE ABTOMATH3AIUA

KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM  TOATOTOBKM  NPOM3BOJCTBA  JeTanell  cinokHoW  (opmbel B
HHTCIPUPOBAHHBIX CUCTEMaxX aBTOMATU3HUPOBAHHOT'O ITPOCKTUPOBAHUS ITPUBCICHA B Ta6n1z1ue.
Tabmumma
JTanbl OLeHKH KOMIIeTeH i
Iloka3zatenu
Dopmupyembie copMupoBanHocTH Mil;’cflm:zﬂﬂ TpomesyTounas
KOMITETCHITHH KOMIIeTEeHI U Tembl yix arTecTamus
(3HaHus, yMeHHUS, KOHTPOJI5I (Ok3amen,
HABbIKH) (xypcoBoii mpoexT, 3auer)
PI'3(P) u np.)
OK.3 rortoBHOCTH K|Y3. ymethb |Ha3HaueHne, OCOOCHHOCTH, COCTaB PI3 DK3aMeH,
CaMOpPa3BUTHIO, WCIIONB30BaTh  IIPH | CUCTEM ABTOMATH3MPOBAHHOTO Bompock 1 - 18.
camopea3aluny, peleHnH TIPOEKTHPOBAHUS PowerSolutions,
HCIIOJIE30BAHUIO mocraBieHHBIX 3aaad|SolidWorks, SolidEdge, Kommac, NX
TBOPYECKOTO TIPOTpaMMHBIC [loBepxHOCTHOE ¥  TBEPIAOTEIHHOE
MOTCHIIAAA nakeTsl 11 OBM MOJICITHPOBaHHUE 00BEKTOB c
HCTIOJIb30BaHNE MPOrPaMMHOTO
npoaykrta PowerSHAPE PaGora c
MaKeTaMH TMPOrPAMMHBIX IPOIYKTOB
DELCAM (PowerSHAPE,
PowerMILL, ArtCam) Co3nanue
3¢ G EeKTHBHBIX u 0e30MmacHbIX
YHPaBIISFOIINX poTpaMm TUTS
ctankoB ¢ UITY mo moaroTroBiIeHHOM
CAD-mozmenu ¢ HUCIIOJNB30BAHHEM
nporpaMMHbIX nakeroB PowerMILL
OK.3 y4. ymeTh npuMeHsTh | HasHaueHne, 0coOEHHOCTH, COCTaB PI'3 DK3aMeH,
CAIIP, CUCTEM ABTOMaTU3UPOBAHHOTO Bonpocsl 1 - 18.
WHCTPYMCHTAJBHBIC |MPOCKTHPOBAHUS PowerSolutions,
CHCTEMEI, si3b1kH | SolidWorks, SolidEdge, Kommac, NX
nporpamMupoBanus |Pabora ¢ makeramMH MPOrpaMMHBIX
npu peLIeHUH [IPOAYKTOB DELCAM
HUHXECHEPHBIX u|(PowerSHAPE, PowerMILL,
HAaYYHBIX 33134 ArtCam) Co3nanue 3pQEeKTUBHBIX U
0e30MacHbBIX YIPaBJISFOIINX
nporpaMMm st crankoB ¢ YIIY mno
noarorosiienHonn CAD-momenu ¢
HCTIOB30BaHUEM MIPOTPaMMHBIX
naketoB PowerMILL
OIIK.2 cmocoOHOCT|33. 3HATh METOJbI | AHANIHM3 TEXHOJOTHYECKOH CHCTEMBI PI'3 DK3aMeH,
PUMEHSTD KOMITBIOTEPHOTO MIPOU3BOJICTBA M3/ICIHUN U MOCTAHOBKA Bompock 1 - 18.
COBpPEMCHHBIC MOJICITUPOBAHUS 3aJaud Ha OPOCKTHpPOBaHUE BrIOOp
METOBI MAaITMHOCTPOUTENHHBI | ONTUMAIEHOTO BapuaHTa
WCCIIeIOBaHMUS, X MIPOU3BO/ICTB, | (OTpeeieH e BECOBBIX
OIICHUBATH h|MaTeMaTHdeckue | |Kod(h(UIMEHTOB KPUTEPHEB MOCIH
MIPENICTaBISTh MMUTAIIOHHBIC KauecTB,  pa3paboTka  MaTpHIlbI
PE3YNIBTATHI MOJIeTTH pelieHus  3aJa4yd,  ONpeeseHHe
BBIITOJTHEHHOM KOJINYECTBECHHBIX 3HAYCHUUN
paboTsI mmokaszatenieii kadectBa) [ eHeparus
BO3MOXKHBIX ~ BapUAHTOB  PCIICHHS
3amad  Hasnauenuwe, 0cCOOEHHOCTH,
COCTaB CUCTEM
ABTOMATH3UPOBAHHOIO
TIPOCKTHPOBAHUS PowerSolutions,
SolidWorks, SolidEdge, Kommac, NX
OcHOBHBIE STAaIIBI 178 LUK
KOMIUIEKCHOTO MIPOEKTUPOBAHHUS

Odopmienue stana "aHanu3 3agadn’
(omeHka XapakTEepHCTHK cucTeM "
Bxoa" u " BbIXOA'", ONpeJelieHue u
aHamU3  OrpaHMYEHUH  peIleHHs)
IloBepXxHOCTHOE ¥  TBEPIOTEIHHOE




MOJICITUPOBaHUE 00BEKTOB c
HCIIOIb30BaHHE MIPOTrPaMMHOTO
nponykta PowerSHAPE Pabota ¢
MaKeTaMH MPOTPAMMHBIX TMPOIAYKTOB

DELCAM (PowerSHAPE,
PowerMILL, ArtCam) Co3ganne
3¢ EKTHBHBIX u 0e30MmacHbBIX
YIPaBJISIONIUX mporpaMm VIS

crankoB ¢ YIIY mo moaroToBiaeHHOM
CAD-Mmozmens ¢ HCHOJB30BaHUEM
nporpaMMHbIX naketoB PowerMILL

OIIK.2

35. 3HAaHUE IAKETOB
MPUKJIATHBIX
IporpamMM "
KOMIIBIOTEPHOI
rpaduKu

AHanmu3 TEXHOIOTMYECKOH CUCTEMBI
MIPOU3BOJICTBA U3/IEIHUI U MOCTaHOBKA
3aJa4d Ha NPOEKTHpOBaHHWE BrIOop
ONITUMAJILHOTO BapuaHTa
(ompenenenue BECOBBIX
KOX(QPHUIUEHTOB KPUTEPHUEB MOMICIH
Ka4yecTB,  pa3paboTKa  MaTpHIlbI
pemIeHusl  3aJa4d,  OIpEACICHHE
KOJIMYECTBEHHBIX 3HaYeHUH
nokaszaTenedl KkadecTBa) I'eHeparius
BO3MOJKHBIX ~ BapUaHTOB  pEIICHUS
3aga4y  HasHayeHue, ocoOEHHOCTH,
COCTaB CUCTEM
aBTOMAaTH3UPOBAHHOIO
TIPOEKTHPOBAHUS PowerSolutions,
SolidWorks, SolidEdge, Kommac, NX
OcHOBHBIE 3TaIsl " LIUKJT
KOMIIIEKCHOTO MIPOEKTUPOBAHUS
Odopmiienne dtama "aHanu3 3agadu’
(omeHKa XapaKTepHCTUK cHCTeM "
Bxon" u " BeIXOA", ompeneneHHE U
aHaM3  OTPaHMYCHHUH  pEIIeHH)
IloBepxHOCTHOE ¥ TBEPIOTENIBHOE
MO/JICITUPOBAHHE 00BEKTOB c
UCTIOJIB30BaHHE MPOTPaMMHOTO
mpoaykra PowerSHAPE Pabora c
MaKeTaMH IPOTPAMMHBIX TIPOAYKTOB
DELCAM (PowerSHAPE,
PowerMILL, ArtCam) Co3nanune
3¢ EeKTHBHBIX 17 0e30MmacHbBIX
YTIPABISIONIAX porpamMmm JUIst
crankoB ¢ UIIY no noaroroBieHHOR
CAD-mMozmenn C  HCIOJIB30BAaHHEM
nporpaMMHbIX nnaketoB PowerMILL

PI'3

DK3aMeH,
Bompocsl 1 - 18.

OIIK.2

y3. yMeTh
UCIIONB30BaTh

MaKeThl MPUKIAIHBIX
nporpamMmm u
KOMIBIOTEPHOI
rpadukwy, npu
penieHun
MH)KEHEPHBIX u
MCCIIEI0BATEIbCKUX
3aja4

Bribop ontumanmpHOTO — BapuaHTa
(ompenenenme BECOBBIX
KOA(PHUINEHTOB KPUTEPHUEB MOIEIH
Ka4ecTB, pa3paboTka MaTpHUILIbI
pemieHusl  3aja4d,  OIpEAeIeHHe
KOJINYECTBEHHBIX 3HAYCHUUN
nokazateneid kadectBa) [enepauns
BO3MOXKHBIX ~ BapUAHTOB  PCIICHHS
3agady  HasHauenme, ocoOeHHOCTH,
COCTaB cucTeM
ABTOMAaTU3UPOBAHHOTO

MIPOEKTHPOBAHNUS PowerSolutions,
SolidWorks, SolidEdge, Kommac, NX
OcHOBHBIE STAaIIBI 178 LUK
KOMIUIEKCHOTO MIPOEKTUPOBAHHUS
[ToBepxHOCTHOE ¥  TBEPIOTENBHOE
MOJIEITMPOBAHNE 00BEKTOB c
HCIIOJIb30BaHHE MIPOTrPaMMHOTO
nponykra PowerSHAPE

PI3

DK3aMeH,
Bompock 1 - 18.




TIK.16/H1
CIIOCOOHOCTH
MPOBOANTE HAayJIHBIE
JKCIIEPUMEHTHI,
OLICHMBATh
pe3yIabTaThI
HCCIICIOBAHUM,
CpPaBHUBaTh  HOBBIC
IKCIICPUMCHTAIBHBIC
JaHHBIE C JaHHBIMH
TOPUHATBIX ~ MOJEJICH
JUIE  TIPOBEPKH  UX
aJIeKBATHOCTH U TIPU
HEOOXOIUMOCTH
npeUIaraTh
M3MEHEHUS IS
YITydIIeHUS
MOJIEJIEH, BEIITOIHATH
MaTeMaTHYECKOE
MOJICITUPOBAHHE
MPOLIECCOB, CPENICTB
u CHCTEM
MaIHI/IHOCTpOI/ITeJ'IbH
BIX TIPOHW3BOICTB C
HCIIOJIB30BaHUEM
COBPEMCHHBIX
TEXHOJOTUH
TIPOBEICHIS
HAYYHBIX
HCCJIeIOBAaHUM,
paspabarbIBaTh
TEOPETUICCKHE
MO/IEIIH,
MO3BOJISIOIIIE
HCCIIEI0OBATh
Ka4ecTBO
BBIITYCKa€MBIX
H3OCIIIH,
TEXHOJIOTHYECKUX
MPOIIECCOB, CPEACTB
u CHUCTEM
MaIHI/IHOCTpOI/ITeJ'IBH
BIX MIPOU3BOJICTB

yl. yMeTh NpUMEHSTH
(uzuko-
MaTeMaTU4eCKue
METOIBI npu
MO/ICTTMPOBAHUHT
3ama4 = B oO0JacTH
MAITHHOCTPOUTEbHBI
X TMPOU3BOJCTB U HX
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO
obecneueHus

AHanmM3 TEXHOJOTMYECKOUW CHCTEMBI
MIPOM3BO/ICTBA U3/ICIHI U TIOCTAHOBKA
3aJa4d Ha MPOEKTHpOBaHHE BniOOp

ONITUMAJIEHOTO BapHaHTa
(ompenenenue BECOBBIX
KOX(PHUIUEHTOB KPUTEPHUEB MOJCIH
Ka4yecTB,  pa3paboTKa  MaTpHuIbl
pemieHusl  3aja4d,  OIpeAeIeHHe
KOJINYECTBEHHBIX 3HAYCHHUH

nokazatened kadectBa) ['eHepanms
BO3MOXXHBIX ~ BapHaHTOB  pEIICHUS
3agad  OCHOBHBIE OJTambl M IUKI
KOMIUIEKCHOT'O HPOSKTHPOBAHHUSA
Odopmiienne stama "aHanm3 3agadn’”
(omeHKa XapaKTepHCTUK CHCTEM
BxoA" W " BBIXOX', OTNpENeleHUE H
aHaTM3  OTPAHWYCHHUN  PEIICHHS)
Pabora ¢ makeramMH NpPOrpaMMHBIX

TPOAYKTOB DELCAM
(PowerSHAPE, PowerMILL,
ArtCam) Co3nanue 3pQEeKTUBHBIX U
0e30IMacHbIX YIPABISFOLIUX

nporpaMMm At craHkoB ¢ UIIY mo
noxarorosiienHon CAD-momenu ¢
HCITOJIb30BaHUEM NIPOTPAMMHBIX
naketoB PowerMILL

PI'3

DK3aMeH,
Bompock 1 - 18.

2. Meroauka oueHKH 3TanoB GopMUPOBAHNS KOMIIETEHUMA B pAMKaX IUCHUILIAHBbI.

[IpomexyTouHast aTTecTalys Mo AUCIUILIUHE MPOBOIUTCS B 4 ceMecTpe - B popMe dK3aMeHa, KOTOPBIH
HarpaBJjieH Ha o1leHKYy copmupoBanHocTu kommnerennuii OK.3, OIIK.2, ITK.16/HU.

DK3aMeH MPOBOJIUTCS B YCTHOM M MUCbMEHHOM (hopme, 1o Ouneram. Ha sx3ameHe cTyeHTy BblaaeTcsi OUJIeT,
BKJTIOUAIOIIMI | KOMIUIEKCHOE 3aJjaHue: BBIAAETCS 4YepTexX AeTaau (IIpUMephl MPEACTaBlICHbl B IMaclopTe
3auera). [lo 3amaHHOMY uepTexxy HEoOXOIMMO CO37aTh 00beMHYIO Mojenb B Jit06oii CAD mporpamme u
MOJTYYUTh YHPABIISIOLIME MPOorpaMMsl Jiisi 00paboTku Ha MHoroueneBoM cranke ¢ UITY B cpene PowerMill.
Kaxplif mepexo TEXHOIOTMYECKOro mporecca 00paboTKH MoTy(popMbI MPEACTaBIsIeTCs B BHAE aHUMALUH
TPaeKTOpUH JBIKEHUS MHCTPYMEHTa B Ipoliecce oOpabOTKM 3aroToBKU. PacmpeneneHue IuaaKTHYECKUX
€IMHUI] TI0 TIPOBEPSIEMBIM KOMITETSHIIUSM YKa3aHo B Tabiuie «O0o00meHHas CTpyKTypa (oH/Ia OIEHOUHBIX
CpeacTB yueOHOM AMCIMIUTMHBD. TpeOoBaHMs K JOIMYCKY CTYIEHTOB K Clade dK3aMeHa, cOCTaB Owiera U

KPUTCPUHN OLICHKU Ha 5K3aMCHC ITPUBCICHLI B MTACIIOPTEC SK3aMCHA.

Kpome Toro, chopmMrpoBaHHOCTH KOMIETEHLIUN POBEPSIETCS MPHU MPOBEACHUNA MEPONPUSITUNA TEKYILErO

KOHTPOJIS, YKa3aHHBIX B TaOnuie pazaena 1.

B 4 cemectpe 00s3aTenbHBIM 3TalloM TEKYIICH aTTECTAllMW SBJSIETCS pacdyeTHO-TpauuecKoe 3aJaHue
(pabota) (PI'3(P)). TpeboBanus k BeimonHenuto PI'3(P), coctaB u mpaBuia OonieHKU CPOPMYITHUPOBAHBI B

nacriopte PI'3(P).




OO0u1me npaBuiia BEICTABJICHUS OLICHKHU I10 AUCIHUILIMHE ONPEAETAIOTCS O0aIbHO-PEUTHHTOBOW CUCTEMOMH,
MIPUBEJICHHOM B paboyeil mporpaMMe TUCITUTIITUHBI.

Ha ocHOBaHWM TpHUBENEHHBIX Aaliee KPUTEPUEB MOXKHO CIIENaTh OOMIUN BHIBOJ O CHOPMHPOBAHHOCTH
komrerennmii OK.3, OIIK.2, TTK.16/HH, 3a koTopble OTBeUaeT AUCIUILIIMHA, HA PA3HBIX YPOBHSX.

O0mas xapakTepucTHKA YPOBHeH 0CBOEHHUsI KOMIIETeHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBINIOJHEHHS Pa0dOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETHUYECKOE COJIEPKAHNE Kypca OCBOEHO YaCTUYHO, ITPOOENIbl MOTYT HOCUTh CYIIIECTBEHHBIH XapakTep,
HEOOXOMMbIE MMPAKTUYECKHUE HAaBBIKU PAOOTHI C OCBOCHHBIM MaTepHaoM C(POPMHUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO MPENYCMOTPEHHBIX IPOrpaMMoOil 00ydeHHUs y4eOHBIX 3aJaHUil HE BBIIOJIHEHBI WM
BBINOJIHEHBI C CYILIECTBEHHBIMU OIIMOKAMHU.

IMoporoBblii. YpoBeHb BBIIOJHEHUS PAa0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJEPIKaHNE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl He HOCAT CYIIECTBEHHOTO XapaKTepa,
HEOoOXOIMMBbIE TIPAKTUYECKHE HAaBBIKM Pa0OTHI ¢ OCBOCHHBIM MaTepHajioM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoii 00ydeHusl yu4eOHBIX 3aJaHuil BBHIITOJHEHO, HEKOTOPHIE
BU/IbI 33IaHUH BBITTOJTHEHBI C OIIMOKAMHU.

ba3oBnbIii. ypOBeHL BBIINIOJIHCHU AL pa60T OTBCYAa€T BCCM OCHOBHBIM Tpe60BaHI/I$IM, TCOPCTUUCCKOC
COACPIKAHUC KYpCa OCBOCHO ITOJIHOCTBIO, 0e3 HpO6CHOB, HCKOTOPLIC IPAKTHYCCKUC HABBIKKU pa6OTBI C
OCBOCHHBIM MAaTrcpuajioM C(l)OpMI/IpOBaHbI HEOOCTATOYHO, BCC MPECAYCMOTPCHHBIC IIPpOT paMMOﬁ O6y‘leHI/IH
y‘le6HbIe 3aJaHus BBIIIOJIHCHBI, KAYCCTBO BBIIIOJHCHHA HH OJHOI'O M3 HUX HC OLCHCHO MHHHMAJBbHBIM
YHUCJI0OM 6aJ'IJ'IOB, HCKOTOPLBIC U3 BBIITOJIHCHHBIX BaﬂaHHﬁ, BO3MOXHO, COACPIKAT OIIINOKH.

IIpoaBuHYTBINA. YPOBEHb BHIIOIHEHHUS PadOT OTBEYAET BCEM TPEOOBAaHUSAM, TEOPETHUECKOE COMIEpPIKaHUE
Kypca OCBOEHO IMOJHOCTBIO, 6€3 MpoOesoB, He0OX0AUMbIE IPAKTUYECKHE HAaBBIKM pabOThI C OCBOEHHBIM
MaTepuagoM c(hHOpMHUpPOBaHbI, BCE MPEAYCMOTPEHHbIE NporpaMMmoil oOydeHHMs YydeOHble 3aJaHus
BBITOJIHEHBI, KAUECTBO MX BBIIOJHEHHSI OLIEHEHO YHUCIIOM OaljioB, OJU3KUM K MaKCUMAaJIbHOMY.



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

HacnopT IK3aMCHa
[0 TUCLUIUINHE «ABTOMATH3aLUsl KOHCTPYKTOPCKO-TEXHOJIOTUYECKOU TOATOTOBKU
IIPOM3BOJICTBA JIeTaNIeH CI0KHOM (OPMBI B HUHTETPUPOBAHHBIX CUCTEMAX aBTOMATU3UPOBAHHOIO
IIPOEKTUPOBAHUS», 4 CEMECTP

1. Meroanka oLeHKH

CryneHT AomycKaeTcst K cllaue 3K3aMeHa MpHU YCIOBHM, YTO OH BBIMOJIHMI W 3aIIUTHI BCE
IpakTU4ecKue paboThl U pacyeTHO-Tpaduueckoe 3aJaHHe, a TaKXKe y HEero ecrtb BeCh
JICKIIMOHHBIN MaTepua, 1 Hadpai He MeHee 24 GaioB.

Jns 3auera KaKAOMY CTYAEHTY BblIaeTcss OWiieT, BKIIOYANOLMHA | KOMIUIEKCHOE 3aJaHue:
BBIZIaeTCsl uepTex jAeTanu. 1o 3amaHHOMY yepTexy HEOoOXOAMMO CO37aTh OOBEMHYIO MOENTb B
mo60it CAD nporpamme 1 NOTyYUTh YIIPABJISIONIUE IPOrPaMMBbl 171l 00pabOTKK Ha MHOTOIIETIEBOM
cranke ¢ UITY B cpene PowerMill. Kaxaplii mepexoj; TEXHOJIOIHYECKOTo Tporecca 00paboTKu
NOTY(OPMBI TMPENICTABIACTCA B BUJE aHUMAIMK TPACKTOPUU JBIDKEHUS MHCTPYMEHTa B Ipoliecce
00pabOTKH 3arOTOBKH.

Pacnpenenenne nUOAKTUYECKUX €IMHUI[ IO MPOBEPSEMBbIM KOMIIETEHLHUSM YKa3aHO B
tadsmie «O0o0meHHas CTpYKTypa (poHIa OIEHOYHBIX CPEICTB YICOHOH TUCIIUTUTHHBD.

BricTaBiieHre OIIEHOK Ha 9K3aMeHe OCYIIECTBIISIETCS HA OCHOBE BBIMOJHEHUS U 3AIIUTHI ABYX
BOTIPOCOB. DK3aMEH CUMTACTCS CITAHHBIM, €CJIM OTBETHI JaHBI HA 00a BOIPOCa MPU ITOM PEUTHHT
CTyJICHTa MO0 WTOTOBOM aTTEeCTallMU COCTaBIsieT HE MeHee 26 OaoB. OneHUBaHUE OTBETa Ha
BOTIPOCHI OCYHIIECTBIISIETCS B COOTBETCTBUU C YPOBHEM 3HaHMiA: "ymoBieTBoputensHo" — 13-15
Oamos; "xopomo" — 16-18 6amnos; "otnuyno" — 19-20 6annos. Beero 3a aBa Bompoca CTyIEeHT
MOJKET HOJYyYUTh MakcuMyM 40 Oasios.

®dopma Ouera AJist IK3aMeHa

HOBOCUBUPCKUI T'OCYJJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
Qakynsrer MTD
Buaer Ne 1
K BKSaMeHy 110 JUCHIUITIINHEC «ABTOMaTI/BaI_[I/I}I KOHCTpYKTOpCKO-TeXHOJ'IOF quCKOﬁ
IIOATOTOBKH HpOI/ISBO)ICTBa neTaneﬁ CJ'IO)KHOI71 q)OpMI)I B I/IHTel"pI/IpOBaHHI)IX cucreMax

ABTOMATHU3UPOBAHHOI'O IPOCKTUPOBAHU Y

1. Yeprex neranu:

55—
_ g 3ajanue: HEOOXOAMMO CO31aTh O00bEMHYIO Mojenb B Jroboir CAD
S ~ e IPOrpaMMe U TOJIyYUTh YIPABJISIONIME IIPOrPaMMBI [Tt 00pabOTKK Ha
e / e MmHororiieseBom ctanke ¢ YITY B cpene PowerMill. Kaxaprii mepexo
:j'| | ; T | ;"I ] TEXHOJIOTHYECKOT0 Tporiecca 00padoTKH MOTyPOPMBI TIPEACTABISIETCS
S L]

45 ! B BHJI€ aHUMAIIUU TPAECKTOPUU JBUKEHHS MHCTPYMEHTa B MpPOILIEeCcce
00pabOTKHU 3arOTOBKH.

YTBepxaato: 3aB. kKapeapoi nomxHocTh, DO
(monnuce)

(mata)



2. Kpurepuu ouenkun

3awuma cuumaemcs Hey0061emMEOPUMENbHOI, €CIU CTYACHT HE OCBOMJ TEOPETHUYECKHIA
MaTepHal U He CMOT 00O0OIIUTh TEOPETUUCCKUN U MPAKTUYCCKHI MaTEPUAIT;, OIIEHKA COCTABIISET
menee 13 Gaos.

OrneHMBaHWE OTBETa Ha BOIPOCHI OCYIIECTBISIETCS B COOTBETCTBHHM C YPOBHEM 3HAHMIA:
"ynoBnerBopurensHo" — 13-15 6amnos; "xopomo" — 16-18 6amnos; "ormuuno" — 19-20 Gamos.
Bcero 3a nBa Borpoca CTyIeHT MOKET MOJIy4UTh MakcuMyM 40 0asuioB.

3awuma cuumaemcs cocmosswielcs HA NOPO2O6OM YPOEHe, €CIH CTYICHT OCBOWII
TEOPETUYECCKHIA MaTepuall, HO HE CMOT OOOOIIUTh TEOPETHYCCKUN U MPAKTUYCCKHI MaTepUar,
olleHKa cocTaisieT 26-30 6aos.

3awuma cuumaemcsi cocmosguielicsi Ha 0a3060M ypoeHe, €CI CTYACHT CMOT 00OOIIUTH
NPAaKTUYECKUN U TEOPETHUECKUI MaTepHa, TOMyCTUI HECKOIBKO OMIMOOK MPHU 3alUTe, MPUBET
HE JIOCTaTOYHO YETKYI apryMEHTAIMI0 CBOCH TOYKH 3PEHHS IPU OTBETE HAa BOMPOCHI, OIEHKA
cocrasiusieT 31-36 6anos.

3awuma cuumaemcs cocmoagwiencs Ha NPOOGUHYMOM YPO6He, €CIU CTYIEHT CMOT
0000MIUTh TPAKTUYECKUH W TEOPETHUECKUMH Marepuan, MpHUBET JOCTAaTOYHO YETKYIO
apryMEHTAIIMIO CBOCH TOYKH 3PEHHS 110 BCEM BOIPOCaM, OIIEHKA cocTanisieT 37-40 6aios.

3. IlIkaja oneHKH

Ecnu cryneHT B cemecTpe paboTan HE CHCTEMaTHYeCKH, B pe3yjibTaTe 4Yero He Halpam
TpebdyeMoe KOJTUYECTBO OAJIJIOB, TO €MY BBIACTCS JOTIOJHUTEIBHOE 3aJaHue, TEMAaTUKa U 00BeM
KOTOPOT'O ONPEACIISIOTCS MPEIoIaBaTesIeM.

Eciu B pe3ynbTare ciadM dK3aMeHa CTYACHT He HaOupaer 26 0auIOB WIIM C YYETOM CIadu
9K3aMeHa €ro CyMMAapHbBIi pEeHTHHT (OLeHKAa Ha 3JK3aMeHe + OIEHKa 3a BBIMOJIHEHUE
MPAKTUYECKUX paboT + OlleHKa 3a BhIMONHCHHE U 3amuTy PI'3) He mpeBbimaer 49 6amioB, eMy
BBICTaBIIsIETCS OlleHKa "HeynoBieTBoputeiabHO" (FX) ¢ BO3MOKHOCTBIO Tepecaayu.

[Ipu mepecnave sK3amMeHa CTYIAEHT HMMEET BO3MOXXHOCTH IOJYYUTh OLIEHKY He BbImie E
("ynoBneTBopUTENbHO").

CtyaeHT uMeeT BO3MOXKHOCTH TMOJYYHTh JOMOTHUTENBHO 10 20 OayyoB MPH BBITIOJHEHUH
paboT, HE MPEAYCMOTPEHHBIX OCHOBHOW MpOrpamMMoi OCBOeHHUs Kypca. /laHHbIe BUIBI paboOT
COTJIaCyrOTCsl ¢ TpenojaBareneM. OJHUM U3 BapUAHTOB JIOMOJHUTEIBLHON pabOThl MOXKET OBITh
BBITIOJTHEHHE BTOPOH pacd€THO-Tpadudeckor paboThl O APYroil TeMaTuKe.

B o0mieit oneHke Mo AUCHUIUIMHE Oalibl 3a SK3aMEH YYUTBHIBAIOTCSA B COOTBETCTBUU C
npaBUJIaMd  OaJlJIbHO-PEUTUHIOBOM  CHUCTEMBI, TPHUBEIEHHBIMH B paboyeil mporpamme
JIMCITATIINHEL

HTorosas oreHKa 10 JUCHUILIMHE BBICTABJISICTCS COrJIacHO Ta6J'II/IIIC.

Tabmuua
98100 | 93-07 | 90-92 | 87-80 | 83-86 | 80-82 | 77-79 | 73-76 | 70-72 | 67-69 | 63-66 | 6062 | 5050 | 2549 024
A+ A A- B+ B B- C+ C C- D+ D D- E FX F
OTJIMYHO XOpo1uIo YAOBJICTBOPUTEIBHO HCEYIOBJIETBOPUTEIIEHO
3a4YTCHO HE 3a4TCHO




4. 3agaHus K 9K3aMeHY N0 TUCHUILUINHE KABTOMATH3AIMA KOHCTPYKTOPCKO-
TE€XHOJIOTH4eCKOM NOAT0TOBKYU NMPOU3BOACTBA AeTaJieil CJI0KHOH (popMbI B
HHTErPHPOBAHHBIX CHCTEMAX ABTOMATH3HPOBAHHOTO NTPOEKTHPOBAHMS

KomrutekcHoe 3ananue:

[To 3agaHHOMY YepTeKy HEOOXOAMMO co3laTh 00bEMHYIO Mozeb B 000t CAD nporpamme u
HOJIYYHTh YIPABISIIONIME TPOrpaMMbl 1Jisi 00pabOTKH Ha MHoroueneBoM ctanke ¢ YIIY B cpene
PowerMill. Kaxnmpiii mepexos; TEXHOJOTHYECKOTO Iporecca  oO0paOOTKH  MOIy(OpPMBI

MPE/ICTABIISICTCS B BHJC aHUMAILMM TPACKTOPHUU JBWKCHUS MHCTPYMEHTa B TMpoliecce 00paboTKu
3arOTOBKH.
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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 JUCLMITIIIMHE <<ABTOMaTI/I3aHI/I$I KOHCTPYKTOpCKO'TeXHOHOFHqCCKOﬁ IIOATOTOBKH
IMPONU3BOACTBA I[CT&HCﬁ CIIOKHOM (bOpMBI B UHTCTPHUPOBAHHBIX CUCTCMAX aBTOMATU3HPOBAHHOI'O
MIPOEKTUPOBAHUA», 4 ceMecTp

1. MeToauka OEHKH

B pamkax pacuerHo-Tpadudeckoro 3amaHus (paboThl) MO JUCHMIUIMHE CTYASHTHI JOJDKHBL IO
3aJJaHHOMY YepTeXy OJHOM 3 monydopM (MaTpulla UK IyaHCOH) Mpecc(OpMbl Il N3TOTOBICHHS
U3JICINIA U3 TUIACTMACC CO3/1aTh 00beMHYI0 MojIenb B cpene rodoii CAD-nporpammser (PowerShape,
SolidWorks, SolidEdge, Kommac, NX) 1 mony4uTh yIIpaBIISIOIIUE IPOrpaMMbl it 00pabOTKH Ha
MmHoroteneBoM cranke ¢ UITY B cpene PowerMILL. Kaxplii mepexo/; TEXHOIOTHYECKOro mpoliiecca
00paboTku nomyopMbl TPEACTABISICTCA B BUJIE aHUMAIIUH TPACKTOPUH JABWKEHUS UHCTPYMEHTA B
nporecce 00pabOTKU 3arOTOBKH.

BrictaBnenue oueHok 3a PI'3 ocyiecTBisieTcs Ha OCHOBE BBIMIOJIHEHUS M 3allUTHI OJHOTO
TUTIOBOTO 3aJIaHWs. 3alIuTa pacdyeTHO-rpauUecKoro 3agaHus B COOTBETCTBHH C YPOBHEM
3HaHui: "ynomierBoputensHo" — 9...17 6Gamnos; "xopomo" — 18...26 Gamno; "oTau4HO" —
27...35 Gaos.

2. Kputepuu oleHKH

Paboma cuumaemcs ne btnoHenHoIl, €CII CTYJCHT HE OCBOMII TEOPETHUYECCKUN MaTepHal 1
HE CMOT' O0OOIINTh TEOPETUUYECKHI M MPaKTUYECKUIl MaTepuall; OIleHKa COCTaBJseT MeHee 9
OasioB.

Paboma cuumaemcs 6vinonHenHou Ha NOPO20BOM YPO6HE, €CIU CTYACHT OCBOWII
TEOPETHUUECKUIN MaTepuaj, HO HE CMOT OOOOIIUTh TEOPETHUECKUN U MPAKTUYECKUN MaTepHal;
OIIeHKa cocTaBisieT 9...17 6amnos.

Paboma cuumaemcs evinonnennoti Ha 6a3080m ypoeHe, €CIU CTYIEHT CMOT OOOOIIMUTH
MPAKTUYECKU U TEOPETHUECKUM MaTepual, IOMYCTHJI HECKOIbKO OMIMOOK MpPHU OMpEeeIeHUN
napamMeTpoB MaTeMaTHUYE€CKOW MOJIENH, MPUBEN HE JIOCTATOYHO YETKYIO apryMEHTAIUIO0 CBOEH
TOYKH 3pEHHUS B OTHOILICHUH PAIMOHATBHOCTH TMPUHATHIX PEKHMHBIX MapaMeTpPOB CBapKH,
olleHKa coctanisier 18...26 GannoB

Paboma cuumaemcs évinonnenHol Ha RPOOGUHYMOM YPOGHE, €CITU CTYJIEHT CMOT O0OOIIHUTh
MPAKTUYECKHA U TEOPETUUYECKUN MaTepuall, MPUBEN TOCTATOYHO YETKYIO apTryMEHTAIIUIO0 CBOCH
TOYKH 3PEHUs M0 BCEM pa3fiesiaM, OlleHKa cocTaBisieT 27...35 6amios.

3. HIkaJuaa oueHkun

B oOmeit onenke mo aucrurumHe Oamisl 3a PI'3(P) yuuThIBaloTCS B COOTBETCTBUU C
IpaBWiaMd  OaJlJIbHO-PEMTUHIOBOM  CHUCTEMBI, MpPHUBEIECHHBIMH B pabouell mporpamme
JUCLUIUINHBI.

Ecnu B pesynbrare ciaum 3K3aMeHa CTYJSHT He HaOupaeT 26 OaisioB MM C Y4eTOM CIadu
9K3aMEHa €ro CyMMAapHBIM peHTHHr (OLleHKa Ha JK3aMeHe + OIIeHKa 3a BBINOJIHEHUE
NPaKTUYECKUX padoT + omeHKa 3a BbinojaHeHHe W 3amuTty PI'3) He mpesbimaer 49 Gamos,
€My BBICTaBJIsIeTCA OlleHKa "HeynoBiaeTBopuTenbHO" (FX) ¢ BO3MOXKHOCTBIO IIEpecayu.

IIpn nepecpade sK3aMeHa CTYINEHT HMMEET BO3MOXKHOCTb IIOJYyYUTh OLIGHKY He Bbllle E
("ymoBrneTBopuTenpHO").

CrTyneHT uMeeT BO3MOXKHOCTh MOJYYUTh JOMOJIHUTENBbHO 10 20 6ayuioB MpHU BBHITOJHEHUU



paboT, He MpenyCMOTPEHHBIX OCHOBHOW MpOrpamMMoil ocBoeHusi Kypca. [laHHblie BHIBI padoT
corylacyrorcs ¢ nmpenojasareneM. OJHUM U3 BapUaHTOB JONOIHUTEIBHON pabOThl MOXKET OBbITh
BBINOJIHEHHE BTOPOH pacyE€THO-Tpaduieckoil paboThl 10 Ipyroil TeMaTHKe.

B o0mell omneHke no AMCHUMIUIMHE Oalibl 3a 5K3aMEH YUUTBIBAIOTCS B COOTBETCTBUHU C
npaBWiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEICHHBIMH B pabodeil mporpamme
JUCLUIUIAHBIL.

HToroBas oleHKa 10 AUCHHUILIMHE BHICTABIISETCS COTJIACHO TalHIIe.

Tabmuna
98-100 | 93-07 | 90-92 | 87-89 | 83-86 | 80-82 | 77-79 | 73-76 | 70-72 | 67-69 | 63-66 | 6062 | 5059 | 25-49 0-24
A+ A A- B+ B B- C+ C C- D+ D D- E FX F
OTJIMYHO XOpOIHO yI[OBJ'IeTBOpI/ITCHI)HO HeyﬂOBJ’Ie’TBOpI/ITeHBHO
3a4TCHO HEC 3a4TCHO

4. Tunosoe 3ananue PI'3(P)

Pexomenayemasi CTpyKTypa ¥ IpuMep BbINOJHEHHOT0 PacyeTHO-Tpadgpuueckoro 3ajaHus

Temamuka pacuemno-zpaguueckoi pabomot

1. Ucxoouvie Odamnvle — 3adanue: 1lo 3amaHHOMY dYepTexky OAHOW w3 moimydopm (MaTpuua WiId
IIyaHCOH) Npecc(opMbl Ul U3TOTOBICHUS M3JEIHH U3 IJIacTMacc Co3JaTh OOBEMHYIO MOJEIb B Cpenie
PowerSHAPE u momyunth ynpasisitoliye nporpamMmMsl JUist 00paboTKu Ha MHOTOLeNieBoM cTanke ¢ UITY
B cpemax PowerMILL. Kaxnenii mepexom TeXHOIOTHYECKOTO Tmporecca 00paboTKu moirypopmbl
NpEACTaBIIeTCs] B BHJIC AHUMAIMM TPACKTOPUHM JABIKCHUS HMHCTPYMEHTa B Tpolecce 0O0paboTKH
3arOTOBKH.

3ananue Ha PI'P MokeT OBITh 3aaHO MpemnojaBaTelieM N MPEAIOKEHO CTYJIEHTOM, B TOM CITydae,
eciu 3Ta paboTa CBs3aHA C BBIIOJIHEHHMEM TEKYLIEr0 KypCOBOIO INPOEKTAa WM BBHIIOJIHEHHEM B
JlaJbHEHIIIEM TUIITIOMHOIO IIPOEKTa.

2. Ocnosnaa uacme pabomei: moctpoerne 3D wmogenmn o0BeKTa, BBITOTHEHHE CHMYIISIAN
TEXHOJIOTUYECKOTO MPOIECCa U MOATOTOBKA YIPABIISIONIEH MPOrpaMMbl K cTaHky ¢ UITY.

B mpouecce Bomonuenuss PI'P cryment pomkeHn ocBouTh Bce craguu CAIIP, nauumnas ot
MPOEKTUPOBAaHUS M KOHYAs M3TOTOBJIEHHWEeM netand. Hambosnee wHTEpecHble pabOTHI TOBOIATCS JO
M3rOTOBJIECHUS u3nueckor moaenu nomydpopmel Ha ctankax DMC 635V ECO unun MC-032. B kauectse
MarepHuaia Mpu 3TOM UCIOIB3YIOTCS OPTCTEKIIO WK TBEPAbIE COpTa NEHOIIACTA.

3. Bbigooul

4. Cnucok ucnonb306aHHOU IUMepamypbl

B cBsa3u ¢ teM, uto PI'P BeIIONIHSAETCA C MCIOJIB30BAHUE JIMIICH3UOHHBIX ITPOrPAMMHBIX ITPOIYKTOB
CTYZAEHTaM IPEIOCTABIISETCS BO3MOXHOCTD HHANBUAYAIBLHON padOTHl B KOMIIBIOTEPHOM 3ajie Kadeapsl B
MpeJieNax YacoB BBIACIEHHBIX Ha CaMOCTOSTENbHYIO paboTy 1o 3Tod aucuuiuinHe. KoHTpoib
BbInoTHeHUs PI'3 mpoBoauTcs B ceMecTpe Ha KaKAOM MPAKTUIECKOM 3aHATHH.

Ha noarorosky k PI'3 orBogutcst 60 yacos.

O0bem nosicHuTenbHOU 3amucku 20-25 ctp. kommblotepHoro Habopa. @opmat Oymarun A4 — 210 x
297 mM. Ha TUTYIIEHOM JIHCTE TOJDKHBI OBITh YKa3aHBI TUCITUILIMHA, HOMEP U HanMeHoBaHHe TeMbl P13,
damMwnsa, UMA ¥ TPyMIa cTyAeHTa. TUTYNBHBIN nHucT odopMisieTcs mo oOpasily, NMPUBEACHHOMY Ha
pucyake 1. OcHoBHbBIE coctaBisromue PI'3: comepikanme, BBEACHHE, OCHOBHAS YacTh, 3aKIIOUYCHUE,
CITUCOK HMCTIOIB30BAHHOM NUTEpaTyphl. bpommopoBka paboTsl JOomKHA OBITH KHMKHOM; TOJS: CBEPXY —
2,0 cm, cneBa — 1,5 cm, Bam3y — 2,0 cM, cipaBa — 3,0 cm. Ipudrt Habopa Tekcra momkeH Obith 12-14
MIyHKTOB. MEXCTPOUHBIM HWHTEpBaJ MOJYTOPHBIM. TEKCT MOMKEH WLIIOCTPUPOBATHCS CXEMaMu,
rpadukamMu, puCyHKamMH, TaOJulaMd. PHCYHKH JOJDKHBI OBITh CHIEJIaHBI B BEKTOPHOM Ipad)UyecKoM
penakrope (Kommac, AutoCAD, CorelDraw, u T..) m MOryT OBITH PACIHOJIOKEHBI HAa OTACIHHOU
crpanuie. llogpucyHouHass MOANMUCH JOJKHA pacmojiaratbes moj pucyHkoMm. Hymepamus puCyHKOB
ckBo3Hast. CIIMCOK MCIOJIb30BaHHOM JiuTeparypsl opopmitsercs o '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 €
amOMUHUEeM). MarHuii siBisieTcsi Hanbosee JISTKMM KOHCTPYKIMOHHBIM METAJUIOM (€ro INIOTHOCTH cocTaBiseT 1,7
r/em’). CIuiaBel Ha €ro OCHOBE OOIANAalOT Goliee BBICOKOI YACNBHON MPOYHOCTBIO, UM AMIOMHHHEBEIC, HTO
CIOCOOCTBYET JIOTIOJHHUTENILHOMY CHIDKEHHIO Beca AucKa. [loaToMy At JMTBIX JWMCKOB, M3TOTOBIEHHBIX U3
MarHMeBBIX CIUIABOB, XapaKTEPHHI BCE NPEUMYIIECTBAa aJIOMHHHUEBBIX cOOpaTheB, MPUUEM B OOJIBIIEH CTEIEHH.
OnHako, JUTOH MarHWEBBIH JUCK TTOMHMO HU3KOW IUIACTHMYHOCTH, MMEET €Ile OJWH CEepPbe3HBIH HEeNOCTaTOK -
Ype3BBIYAHHO HU3KYI0 KOPPO3HOHHYIO CTOMKOCTB, YTO BBIHY)KIAET MPOU3BOAMTENCH HCIIONB30BATh ISl 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 MaTepuana, 9pe3BbluaiiHasl TPyAHOCTh 0OpabOTKM CBEIM 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. OHHM 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 HAaIlpaBJIEHHM - B PE3yJIbTaTe CTPYKTypa MeTajjla CTAHOBHTHCS BOJIOKHHCTOH. 3a cueT
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 Maccsl cragbHoro u Ha 20-30 % anamormuHoro nuroro. braromaps 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 HCITONTB30BaTh 0€3 JIAKOKPACOYHOTO MOKPHITHA. O000IMas BHIIICYNOMSHYTOE MOXHO 3aKIIOYUTh, YTO
KOBaHBIN AWCK BOOpan B ceOs BCE NMPEHMYINECTBA JIMTOTO M CTAJIBHOTO IITAMIOBAHHOTO COOpAaTheB, NMPH 3TOM
M30aBUBIIMCH OT HMX HEAOCTATKOB. EJMHCTBECHHBIM CYIIECTBEHHBIM HEJOCTATKOM SBISETCS OYCHb HH3KHH
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 HambOoJiee BBICOKYIO IUacTUYHOCTH (mopsiaka 400-470° C), 3arem pasorperas 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
UCIIOJIb3YeMOT0 cIijiaBa). YacTo MexaHW4eCcKHe XapaKTePUCTHKU JHCKOB, MPOILIEAIINX TEPMUUECKYI0 00paboTKy, 1
0e3 TakoBOI, M3TOTOBJIEHHBIC M3 Pa3HBIX CIUIABOB, NMPAKTUYECKH HE OoTiaM4aroTcs. Ecim tepmuyeckas oOpaboTka
MPOU3BOJIUTCS, TO OHAa BKIIOYAET 3aKalKy C IIOCIEIYIOIIMM cTapeHHeM. [locie MOKOBKa OTIpaBiseTcs Ha
MEXaHHYECKyl0 0OpabOTKy, 3aT€M OCYIIECCTBIISICTCS HAHECCHHE JEKOPATUBHBIX MOKPBHITHH. Takas TeXHOJIOTHA
M3TOTOBIICHUS TTO3BOJIAET MOJYYUTh AWCKH, MaTepHal KOTOPBHIX MMEET MPOYHOCTh COIOCTABHMYIO CO CTalbio, H
IUIaCTUYHOCTHh HIKe Beero Ha 20-30 %. IIpu mpousBoAcTBE 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 JUCK CO CIUIEBOH 4YacThiO), COCIUHEHHBIE MEXKIY
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, HCHOJb3YeMbI B pabOTe H3rOTaBIMBAETCS 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 IOBEPXHOCTEH,
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.
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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 KpeneXHbIX OTBEPCTHI/IOCATOYHBINA TUAMETD;

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 0007da, W MO OJHOW A (OPMHUPOBAHHUSA
BHYTpEHHEH 4acTn 0001a, CTymuyHON JacTH U cruil. [loxyhopmsl Takke cMOAEIMPOBAHBI IPH TTOMOIIH CHCTEMBI
aBToMarusupoBaHHoro npoektupoBanus SolidWorks m npencrasiensl Ha pucynkax 4-6. Ilpenmonaraercsi, 4To
noyQopMbl  OyAyT moiy4eHbl (pe3epoBaHHEM Ha CTAaHKE C YHCIOBBIM HPOTPAaMMHBIM yIpaBieHueM. Jlis



COCTaBIICHUsI YTIPaBISIOIIEH mporpammel uctons3yercs: mporpamma DelCAM PowerMill. Oxuako, mist BepxHei u
HIDKHEH 101y (hopM, JJOTHYHEe UCHIONIB30BATh IIPEABAPUTENILHO 00paboTaHHbBIE HA TOKAPHOM CTaHKE 3aroTOBKU. 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.



L e | B
60 41 | 25
64 45 | 29
64 45 35
72 53 43
72 sz 42
72 53 43
72 sz | 43
20 71 -
es 43 33
68 49 33
72 sz 37
77 se | 42
77 se | 42
s0 61 | 43
80 61 43
82 63 | 47

117 98 51
117 28 S6

68 49 33
68 49 33
72 53 37
Tt S8 42
B S8 42
80 61 45
80 61 45
82 63 47
87 68 52

Puc. 12. IHcTpyMeHTaNnbHBIN NATPOH.

Bp100p pexymero HHCTpyMeHTa

Bribupast pexxymuii HHCTPYMEHT, YIUTBIBaeM, YTO HE00X0oauMo o0padoTats 4 momydopmer. Tak kak 00beM
MaTrepHaa, IOUICKANIET0 YIAICHHUIO 3HAYMTEINCH, CICAYyeT MPeayCMOTPEeTh MHCTPYMEHT, CIIOCOOHBIH 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
9KOHOMUH, CUHUTAEM, YTO KOMIUIEKT MHCTPYMEHTa OJMH Ha Bce Moiypopmel. Martepuanaom mosyhopM i JIUThS
CIUIaBOB LIBETHBIX METAJUIOB SIBJIAETCS KOHCTPYKIHOHHAS CTajb JIMOO 4yryH. JlJsi mpOeKTHpyeMbIX Moiayhopm

MaTepruajioM CHUTAcM YyTr'yH.

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

pe3aHus MpeCTaBICHHI B TabiuIe 2 1 3 COOTBETCTBEHHO.
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Puc. 13. Daements YCII.
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E D2000R050 20 38 100 20 05 4 . 2
r-‘9’ D2000R100 20 38 100 20 1 4 L ] 2
w D2000R150 20 38 100 20 15 4 ] 2
% D2000R200 20 38 100 20 2 4 L] 2
w D2000R250 20 38 100 20 25 4 L] 2
e} D2000R300 20 38 100 20 3 4 . 2
m
w
=
X
=}
Z



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

i

e T e
|

Tunt

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

©000000000000000000000000000000000006 6 0 Hnmm




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 M. Ha pucyHke 14 mnpeacTaBieHO B3auMHOE OTOOpa)KCHHUE 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(HOPMBI HEOOXOAUMO TaK)Ke MMPOM3BECTH BHIOOPKY CTYMUYHOHN 4yacTu (pes3oit
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 criuieBor dacTH (BeiOopka 3D cmemennem) pe3oit muamerpom 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.
oy popMEL.
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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 JaHHBIH WHCTPYMEHT CHHMAaeT OONpIInii 00BeM MaTepHana B eIWHUIY BPEMEHH.
IIpoBepsATh OyxeM HCXOIS U3 MaKCHMAaJIbHO NOIYCTHMON 4acTOTHI BPAICHHUS IUIHMHICIS, YKa3aHHOU B IIpOrpaMMme
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 Toiady 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, — monpaBouHklil KO3 GUIMEHT CUITBI pe3aHus, X, Y, U, (, ¥ W — TTOKa3aTelIn CTETNeHH IMITUPHIECKON
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 3HAYMTENILHO MEHbBILIE MaKCHMalbHOH, pa3BUBaEMOW 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 CTaHOK JUIA PAacCMaTpUBaeMOTO IIPOM3BOJCTBAa OyIeT pasyMHBIM 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
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.



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

HacnopT 33)13HI/II7[ JJISI BBINIOJTHEHUSA MPAKTHYECCKUX paﬁoT
[0 TUCLUIUINHE «ABTOMAaTU3aLUsl KOHCTPYKTOPCKO-TEXHOJIOTNYECKOU TOATOTOBKH
IIPOM3BOJICTBA JIeTaNIeH CI0KHOM (OPMBI B HUHTETPUPOBAHHBIX CUCTEMAX aBTOMATU3UPOBAHHOIO
IIPOEKTUPOBAHUS», 4 CEMECTP

MeToauka oleHKH

Jlis 3aiuThl MATH MPAKTUYECKUX pabOT CTyAEHTaM IMpEeAIaraeTcs BBINOJHUTH CIETYIOIINUN
TUIIOBOM HaOop 3amanmii. Pacnpenenenue 3agaHuii MPaKTUYECKUX 3aHATUH MO MPOBEPSEMBIM
KOMIETEHIMSIM yKazaHo B Tabmuue «OO0001eHHas CcTpykTypa (oOHIa OLEHOYHBIX CpEICTB
y4eOHON JUCIUTUIMHBDY.

BricTaBiieHre OI[eHOK Ha MPAKTHYECKOM 3aHATUU OCYHIECTBIIETCS Ha OCHOBE BBIIIOJHEHUS U
3aIIUTHl OJJHOTO THUIIOBOTO 3a/1aHUs (CM. BBIIIE). 3alIUTa MPAKTUYECKON PabOThI B COOTBETCTBUU
C ypoBHEM 3HaHMil: "ygoBrnerBoputenbHO" — 4 Gamn; "xopomo" — 7 Gamna; "oriaumunHo" — 9
OasioB.

Kpurepuu ouenku

Paboma cuumaemcss He 6bINOJIHEHHOU, €CIIA CTYISHT HE OCBOWJ TPAKTUYCCKUH W
TEOPETUYECKHI MaTepHalIbl; OIEHKA COCTABJIsICT MeHee 4 OalIoB.

Paboma cuumaemcs 6vinonHenHoU HA NOPO20BOM YPOGHE, €CIH CTYACHT OCBOWI
MPAKTUYECKHI MaTeprall, HO He CMOI' 0000IIUTh TCOPETHUCCKHI MaTepHall, OLIEHKA COCTABJIsCT
4 Gama.

Paboma cuumaemcs evinonrnenHoli Ha 0a3080M ypoeHe, €CiU CTYIEHT CMOT OOOOUIUTH
MPAKTUYECKUA W TCOPETHUSCKUN MaTepuaj, JOIYCTHJI HECKOJBKO OIMMOOK TPU ONpeAcIICHUN
napaMeTpoB MaTeMaTHYECKOW MOJIENU, MPUBET HE JOCTATOYHO YETKYHO apryMEHTAIIHMIO CBOMX
IENCTBUHN U BEIBOMIOB, OIIEHKA COCTABIISIET 7 OAIOB.

Paboma cuumaemcs évinonHenHol Ha RPOOSUHYHOM YPOGHE, €CITU CTYJIEHT CMOT O0OOIIHTh
MPAKTUYECKUA U TEOPETUICCKUN MaTepHall, MPUBET JOCTATOYHO YETKYIO apTyMEHTAIIO CBOUX
JENCTBUI MPU MOCTPOSHUU MaTeMaTUYECKOM MOJIETH, OIIEHKa COCTaBIseT 9 OaoB.

Ikana oueHku

B o0mieii olleHke MO AWCHUIUIMHE Oayulbl 3a MPAaKTUYECKHE 3aHSATHS YYHUTHIBAIOTCA B
COOTBETCTBUHU C TMpaBUIaMH OaNTbHO-PEHTHHTOBON CHCTEMBI, MPHUBEACHHBIMU B pabouei
nporpaMMme AUCHUTIINHBL.

Ecnu B pesynprare caum SK3aMeHa CTYISHT He HaOupaeT 26 0aioB WM C YYETOM CHA4d
PK3aMEHa €ro CyMMapHbI pPEUTHHT (OIleHKa Ha DJK3aMEHE + OlleHKa 3a BbINOJHEHHUe
NPaKTHYECKUX pPadoT + OIeHKa 3a BhIMONHEHUE u 3amuTy PI'3) He mpespimaer 49 6amos, eMy
BBICTaBIIsIETCS OlleHKa "HeynoBieTBoputenabHO" (FX) ¢ BO3MOKHOCTBIO epecaayu.

[lpu mepecmade sK3aMeHa CTYAEHT MMEET BO3MOXKHOCTH IMOJYYHTH OIEHKY He Bbime E
("ynoBneTBopUTENbHO").

CTyneHT uMeeT BO3MOXKHOCTh TOJYYUTH JOTIOTHHUTENBHO 10 20 0ayuioB MpH BBHITOTHEHUU
paboT, HE MPEAYCMOTPEHHBIX OCHOBHOW MpOrpamMMoi OCBOEHHUs Kypca. J[aHHbIe BHUIBI padboOT
COTTIACYIOTCsI ¢ TipernoiaBarenieM. OHUM W3 BapHAHTOB JIOMOJHHUTEIBLHON pabOTHI MOXKET OBITH
BBITIOJTHEHHE BTOPOH pacd€THO-Tpadudeckor paboThl O APYroil TeMaTHKe.

HToroBas olieHKa 10 IUCIUILTHHE BBHICTABIISIETCS COTJIACHO TalHIIe.

Tabnuua
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
At A A- B+ B B- C+ C C- D+ D D- E FX F
OTJIMYHO XOpOo1Io YAOBJICTBOPUTEIBHO HCYHIOBJIETBOPUTCIIEHO
3a4TCHO HE 3a4TCHO




4. TlepeyeHb NPAKTHYECKUX PadOT

IpakTnueckue padorbl Ne 1, 2 «[1oBepXHOCTHOE M TBEPAOTEIbLHOE MOAEIHPOBAHNE 00bEKTOBY (4
yaca).

3aoanue:

CTyneHThl BBIOJHSIOT WHAWBHUIYadbHBIC W TPYIIOBBIC 3a/laHUs [0 TOCTPOCHUIO TPOCKTOB B
mporpaMMHBIX KoMmiutekcax PowerShape, SolidWorks, SolidEdge, Kowmnac, NX. Jlis BBIIOJHEHHS
MOBEPXHOCTHOT'O U TBEPAOTEILHOIO MOJCIMPOBAHMS BBIIAIOTCS YepTEXU 00BEKTOB (puc. 1).
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Pucynok 1. Yeptexu neraneit

IIpakTnyeckue padoorel Ne 3, 4, 5 «Co3nanue 3pPeKTHBHBLIX M _0€30MACHBIX YIPABJISIOIIMX
nporpaMM__ajsi__ctankoB ¢ UIIY mno  moaroroBjeHHoil  CAD-moxean ¢ HMCHO0Jb30BAHHEM
nporpamMMHubIx nakeroB PowerMILLy (6 gacos).

3aoanue:

CTyaeHTBl BBITIOJNHIIOT WHIAWBUIyaJIbHBIE W TPYIMIMOBBIC 3aJlaHUsl 1O TOATOTOBKE TPOCKTOB B
nporpaMmmHOM Komruiekce PowerMILL: 1. M3yuenue (3HakomcTBO) ¢ oObekTamu mpoekra 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

+- W] @ B, optimized Constant 2
v @ B 30 Offset

g 3, Penci

+ W] @ & Point Projection
W] @ 2B Profile

TpaeKTopHii
T
S@ 8 BF et N S g reterrnihing - 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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Pucynok 2. O6wexTs! ipoekta PowerMill.



2. Haznauenwue crpareruit o00padorok (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 ppeseproit oopadotku B PowerMill.



