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AHHOTAIUA

JIMIUIOMHBIN TIPOEKT COAECPXKUT 126 JIMCTOB MAIIMHOIKUCHOTO TeKcTa, 43
Tabiauipl, 17 WCHOJB30BAHHBIX HMCTOYHHKOB, TMPUIOKEHUS Ha 9 JHCTax,
rpaduyecKkyto yacth Ha 8 jucrax. Kimouessie cmoa: TEXHOJIOI'MYECKUM
I[MPOLECC, CTAHOK C 4IlV, YIIPABJIAIOIIASA ITPOT'PAMMA, PEXXUMBI
PE3AHU S, HOPMbI BPEMEHU, DKOHOMUWYECKASA SOPEKTUBHOCTD.

B 1IuIUIOMHOM MpPOEKTE YCOBEPLIEHCTBOBAH TEXHOJOIMYECKUU IPOLECC
MeXaHU4ecKo o0paboTku aetanu «BTylka SKCLEHTPUKOBAsH) C OpUEHTAlUMEed Ha
Bo3MoxkHOcTH cranka MULTICUT 500i/1500. Hcnonbs30BaHbl — pexyIIue
uHcTpyMeHThl ¢upMbl Sandvik Coromant u BbIOpaHbI PEKOMEHAYEMbIC PEKHUMBI
pe3anust. [{ns ogHo# onepanuu pazpaboTaH pparMeHT ynpasisiomeid TporpaMmbl

B Meroaumyecko 4YacTM JUIUIOMHOTO IIPOEKTa MPOAHAIU3UPOBAH
npodeccroHanbHbIi cTanaapt «Oneparop-Haaaguuk 00padaThIBAIOLIUX IEHTPOBY
U MpeJcTaBieHa pa3padoTKa 3aHATHS ISl EPENOArOTOBKH TOKapeil 4 paspsiia Ha
onepatopoB ctankoB ¢ YITY 3 paspsina.

B 5SkoHOMHMYECKOW 4YacTW JUIUIOMHOIO TPOEKTA BBIMOJHEH pacyeT

HIKOHOMHYECKOU (PPEKTUBHOCTH OT COBEPIIIEHCTBOBaHMS 0a30BOT0 TEX Ipoliecca.
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BBEJIEHUWE

MammHOCTpOeHHEe Bcerga SBISUIOCH OJHOM W3  TJaBHBIX — OTpaciiei
HApOJHOTO XO3SHCTBA, OHO TIOCTOSSHHO COBEPIICHCTBYET W MOJICPHH3UPYET
CTaHKM, MAIIMHBI M JPYTrHe MEXaHW3Mbl. BaXXHEHIIMM HampaBlIeHUEM B
MAIIMHOCTPOCHUH SIBIISICTCS BBIOOp TaKWX 3aroTOBOK, KOTOpPBIE SIBIISIOTCS
DKOHOMHUYHBIMA 1O ¢GopMe © B pe3yibTaTe Jarollie HaWMCHBIINE
TEXHOJIOTUYECKHUE OTXO/IbI.

[IpumeHeHre B IPOM3BOACTBEHHBIX IPOIECCax 00padaThIBAIOIINX IIEHTPOB
— OJTHO W3 TMPOTPECCUBHBIX HAMPABICHUN ISl aBTOMATHU3AIUN METALIO00PaOOTKH
Ha TIPEINpPUATHAX, TIOBBIIAONIEE TMPONU3BOAUTEILHOCTh B HECKOJIBKO pas,
COKpaljaroiiee MarepualbHble M TPYIOBBIE 3aTpaTbl, M  O0Jerdaroiiee
MOHOTOHHBIN TPy paboUuX.

[lenpfo  OUIUIOMHOTO TIpPOEKTa sIBIsSIETcS  pa3paborka  3(P(HEKTHBHO
COBPEMEHHOT0 TEXHOJIOTUYECKOTO MpOoIlecca MEXaHUYEeCKOW 00paboTKM JeTanu
«BTyIKa 3KCIIEHTPUKOBAS.

3aayaMu JUTUIOMHOTO TTPOEKTA SIBJISIOTCS

1. [Ipoananu3upoBaTh UCXOIHBIC JAHHBIC O JI€TATN

2. IlpennoXuTh BapHaHT TEXHOJOTHYECKOTO TMpoIecca MEXaHHYECKOH
00paboTKH JeTanu

3. Pa3paborarh TEXHOJOTHYECKHE ONEpAlMH MPEAJIOKEHHOTO BapUaHTa
TEXHOJIOTHYECKOTO TpoIiecca.

4. PazpaboTaTh ynpasisoNlyt0 IporpaMMmy 00paOOTKH JETaIH.

5. BBIMOTHUTH SKOHOMHYECKHE PACUETHI JJIsI TEXHOJIOTHYECKOTO TpoIiecca.

6. PazpaboTaTh METOAMYECKYIO YaCTh IPOEKTA.

Jlist pemieHust JaHHBIX 3a/ad B IPOEKTE Tpearaercs MNPUMEHEHHE
MIPOTPECCUBHOTO 000PY10BaHUS (TOKapHO-Ppe3epHbIN 00padaTHIBAIOIINI IEHTP C

YITY) B pamKkax cpeHeCEepUIHOTO IPOU3BO/ICTBA.
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1. AHAJIN3 UCXOJHbBIX JTAHHBIX

1.1. HazHa4yeHHe U TEXHHYECKHE XaPAKTEPUCTHKH JACTAJIH

OOBEKTOM JaHHOTO JUIUIOMHOTIO MpoekTa Obula BbIOpaHa JeTajib

«BTynka 5KCIIEeHTPUKOBAs.

I[aHHaH ACTAJIb CIYXHUT JII BpalllCHUA HDWIMHAPHUYCCKOIO TCJIa B

KOpITyC€ apTUILUIEPUUCKOTO OPYIHSL.

Jleranb M3roTaBIMBAETCA W3 JIETUPOBAHHOM KOHCTPYKLIMOHHOM CTaJIA

38XCIIT'OCT 4543-71 n oTHOCUTCA K KJIACCY BTYJIOK. JleTann sBIs€TCS TENOM

BpAILCHHUS.

Xapakmepucmuka Mmamepuania

JlaHHast neranb BBINOJHEHA W3 KOHCTPYKUMOHHOM JIETUPOBAHHOW CTalld

38XCJI T'OCT 4543-71 mnpumensieTcs i jAceTaneii HEOOJBIIUX pPa3sMEPOB ¢

BBICOKON TPOYHOCTHIO, YIPYTrOCThIO M M3HOCOCTOMKOCTBHIO. M3 cramm 38XCJI

PEKOMEHYETCSl M3rOTOBJATH Ballbl, MIECTEPHU, MY(PTbI, NaJIbLbl H JpYyrue

yIy4dllIaeMbI€ JTETAIH.

Ta6nuna 1.Xumuueckuit coctas nerupoBanHoi cranu 38XCJI :

C Si Mn Ni S P Cr Cu Fe
0.34- 10 0.3 hi (o 10 Jo 0.3 | ~95
1-14 | 0.3-0.6 1.3-1.6
0.42 0.035 0.035
Tabnuma 2.Pexxumbl Tepmudeckoit 00padotku matepuana 38X CJI:
3axainka 900° C, Boxa min macio. Otmyck 630° C, BOga MM Maciio
Ta6nuna 3.Mexanuueckue cBoiicTBa cranu Mmarepuana 38X CJI
Copramenrt | Pazmep | Hamp. | ©p 61 | 05 | v | KCU | TepmoobpaboTka
- MM - | MIla |MIla | % | % |&Jbx/m° -
3akaJika. 0
3akanka 900" C,
I'OCT 1o 100 930 | 730 | 12 | 50 69 0
otnyck 630" C
4543-71
JIucm
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Taxk kak ctanbp mapku 38X CJI npeaHazHayeHa J1J1s UCIIOJIb30BAHUS B
YCIJIOBUSIX MOBBIIIEHHON U3HOCOCTOMKOCTH, TO MOYKHO CJI€TIaTh BBIBOJ, YTO
Martepual JJisl U3ArOTOBJICHUS JaHHOMU JIeTalu BEIOpaH 11e1ecoo00pa3Ho 1
000CHOBaHHO.

1. 2. AHaIM3 TEXHOJIOTUYHOCTH KOHCTPYKIUU AeTAaJH

AHalIU3 TEXHOJIOTUYHOCTH KOHCTPYKIIMHU JCTaTd MPOU3BOJIUTCS C IIENBIO
MOBBIIIEHUS MPOU3BOJAUTEIBHOCTH TPyJa, CHUXKEHUS 3aTpaT M COKpalleHUs
BPEMEHU Ha TEXHOJOTUYECKYIO MOJArOTOBKY MPOU3BOACTBA. KOHCTPYKIIUS U3enus
MOXXET OBITh TPHU3HAHA TEXHOJOTHYECKOH, €Cclu OHa o0ecleynBaeT MPOCTO U
PKOHOMHYHOE W3TOTOBJICHHE W3JCIHUS M OTBEYAET OCHOBHBIM TpPEOOBAHUSIM
TE€XHOJIOTUYHOCTH.

Jist Toro d4YroOBl OMPEeAENUTh TEXHOJOTMYHOCTh KOHCTPYKIUU JETaJH
HE0OXO0MMO BBITIOJIHUTH KQU€CTBEHHYIO M KOJJTMYECBTEHHYIO OLICHKY.

Konuuecmeennas oyenxa:

1)  KoaddunueHT ucrnoib30BaHus MaTepraia

M; 2,5
Ky = —= = — = 0,8 kT,
M- 3 (1)

rae M — Macca aeTanu 1o 4epTexy, Kr;

M3 — macca maTepuala, pacxoyeMOro Ha U3rOTOBJICHHE JACTaNH, KT

2)  KoadduiueHT TouHOCTH 00pabOTKH AeTaIN
Ty 4

Kr=—=—=0,21
Ty 19 (2)

rac TH — uncio pPasMEpoB HEO0OOCHOBAHHOM CTEIICHU TOYHOCTH O6pa6OTKI/I;

To — ob11ee unciio pa3MepoB, MoyIexKaIIX 00padboTKe;

3)  KoaddummeHnt mepoxoBaTOCTH MOBEPXHOCTEH JIeTaIIN

Ky = e = i = 0,26
m, 19 (3)
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rae 111 — yucino noBepxHOCTe! AeTanu, He 000OCHOBAHHOW IIEPOXOBATOCTH,
IIT;

[ITo — oO1ree yncao MOBEPXHOCTEH eTalu, MOAJIeKAIUX 00padOTKe, IIIT;

Kauecmeennas oyenka:

Marepuan aetanu 3To JuteiHas ctanb 38XC, 3aroTOBKY MOJyYaroT
JUTHEM B KOKHUJIb, IOTOMY UYTO K JIETAJIM MPEIBABISIIOTCS BBICOKHE TPEOOBaHUS K
Ka4eCTBY M HaJIC)KHOCTH.+

[Ipy mnpoBeneHHM aHamuM3a HA TEXHOJIOTMHOCTh KOHCTPYKTHUBHBIX
AJIEMEHTOB MOHO OTMETUTb, YTO BCSI KOHCTPYKIHUS JETaIM HUMEET CIIOKHYIO
HEeIpaBWIbHYIO (hopmy.+

[IpucyTcTBYeT BO3MOXHOCTh COBMEIICHUS KOHCTPYKTOPCKUX U
TEXHOJIOTUYEKHX 0a3.+

Tak kak naHHas JeTajlb MMEET OTBETCBTCHHOE Ha3HA4YCHHUE, TO
PEKOMEHYETCS YKECTOUNTh TPEOOBAHMSI K TOUHOCTH M3TOTOBJICHUS UXICTHs. +

[ToBepXHOCTH UCIOJIB3yeMble B Ka4eCTBE TEXHOJIOTHYECKUX 0a3
COOTBETCBYIOT TpEOOBAaHUSM TMPEABEBIIEMbIM K HUM M HE HYXIAIOTCS B
KOPPEKTHUPOBKE. +

B pesynbrare aHamuza TEXHOJOTHMYHOCTH KOHCTPYKIIMH JCTaIH OBbLIO
YCTAHOBJICHO, YTO M3MEHEHUE KOHCTPYKIMU JE€Tajdud HE BO3MOXKHO, TaK KakK 3TO
MOBJIHSET (PYHKIIMOHAIBHOCTD €€ PabOThI B Y3JI€ MaIlTUHBI.

[Tockosibky B XOJi€ KOJIMYECTBEHHOW OIIEHKM OBLIO BBISBICHO, YTO
JIOCTATOYHOE KOJUYECTBO Pa3MEpPOB HE COOTBETCTBYIOT 3asIBJICHHON TOYHOCTH, U
TpeOyeTCsl yBEIUYUTh KBAJIUTET TOYHOCTH W YBEJIMYHUTH IIEPOXOBATOCTH
MOBEPXHOCTH.

B pesynbrare aHanu3a TEXHOJIOTUYHOCTH KOHCTPYKIIMH OBLJIO YCTAHOBIICHO,
YTO KOHCTPYKIMS JaHHOW JETaJM SBISETCS B 1I€JIOM TEXHOJOTMYHOU U ee

HU3MCHCHHC HGHCHCCOOGpaBHO B CB3H C €€ CHy>K€6HBIM HAa3HAa4YCHHUECM.
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1.3. ®opMyJupoBKa OCHOBHBIX TEXHOJOTHYECKHUX 32124

[Ipoananu3upoBaB pabouuii YepTexk JeTand ObUM  CHOPMYIHPOBAHBI
OCHOBHBIE TEXHOJIOTUYECKUE 3a][a4u:

1) ObGecrieunTh TOYHOCTH OueHHUs paszmepa FJ42h8 ortHocutenbHO D85T8,
6a3za U.

2) ObecnieunTh TOYHOCTH OTBepcTUs D46HSE ¢ obecrneueHneM COOCHOCTH J10
0,03 orHocurensHO 0a3wl E.

3) Oo0ecnieunTs TOYHOCTH OTBepcTus W42H8 ¢ obecriedeHnem
HecoocHoctH 110 0,03 otHOocuTensHO Oa3wl E.

4)  Oo0Oecreunth  TOYHOCTH  pasMepa 10H9 ¢ obOecrneucHuem
CUMMETPUYHOCTH OTHOCHTEIbHO ocH D¥42h8 0,06MmMm.

5) OOecneunth TOYHOCTH pasmepa 30+0,2 ¢ oOecredeHHEM
CUMMETPUYHOCTH oTHOCUTENbHO 10H9, 0,2MM.

6)  OOecneunTh TOYHOCTH APYTHX pa3zmepoB 142, 55, D38, 88, R40,5, 6,
@15- mo kBammrery H14. 205,045, @72, 32- mo xBamurery h14.61, 11,5- mo
kBanurety H12.

7) OOecnieunTh BBHITIOJHEHNUE OCTAIBHBIX TEXHHUECKUX TPEOOBaHUHA.

K nanHoil gertann mnpenbsABIAIOTCS BBICOKME TpeOOBaHUA K 00paboTKe
OTBETCTBEHHBIX MOBEPXHOCTECH M Pa3MEPOB, TaK K€ MPH W3TOTOBICHWU JTaHHOMN
JIeTaI, HEOOXOAMMO YUEeCTh U TEXHUYECKHE TPeOOBaHUSI, YKa3aHHBIC HA YEPTEKE.

1.4. Ananu3 6a30BOro TEXHOJIOTHYECKOI0 Mpouecca

Xapaxmepucmuka mexHoni02u4ecko2o npoyecca

[To npu3HaKaM TEXHOJIOTMYECKOTO MPOIECCa OTHOCHT:

10 YHCJTy OXBAThIBAEMBIX WU3JICITUN — CTMHUYHBIN;
10 Ha3HAYCHUIO — pabOoUnii;

MO IOKYMEHTAIlMK — MapIIPYyTHBIH.
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Ananuz mapwpyma oopabomku demanu
B maHHOM TEXHOJIOTHYECKOM IPOIECCEe MOCIEI0BATEILHOCTh MEXaHMIECKON
00pabOTKM COOTBETCTBYET OOILENPUHATBIM JTanaM MOCTPOEHUS TEXHOJIOTHU-

YECKOTO Tpoiiecca. 3aBOJICKON TEXHOJIOTHYECKUH Tpoliece mpuBeAEH B Tabnure 4.

Tabnuua 4 — 3aBoACKOI TEX. MPOLECC MEXaHUYECKO 00pabOTKH JeTanu

Ne HaumeHnoBanue onepanuu Ob6opynoBanue
orepanuu

1 2 3

00 3aroToBuTENbHAS

05 TokapHasi BUHTOpE3Hasl 16K20
10 TokapHasi BUHTOpE3HasI 16K20
15 BeprukanbHo-hpesepHas 6P12
20 TokapHasi BAHTOpE3Hasl 16K20
25 TokapHasi BUHTOpE3HAas! 16K20
30 TokapHasi BUHTOpE3HasI 16K20
35 BeprukanbHo-(hpesepHas 6P12
40 TokapHasi BUHTOpE3HasI 16K20
45 BepTukanbHO-CBEPIIMIIbHAS 2HI125
50 Cnecapnas Tucel
55 KontposnbHas Cron
60 [ToxpeiTHE

Heoocmamxku 6a306020 mexnonocuyeckoz2o npoyecca.

B 6a30BOM TEXHOJOTUYECKOM IMPOIECCE MEXAaHUYECKON 0O0pabOTKH JeTanu
UCIIONB3YIOT YHUBEpPCaJbHOE OOOpYJOBaHWE, YHUBEPCAIbHBIM pEXylIUd U
MEPUTENBHBIA HHCTPYMEHT.

Jlns ycnoBuil cpelHeCEepUMHOTO MPOU3BOJCTBA HEOOXOAMMO MPUMEHUTH
oonee IIPOTPECCUBHBIE METO/BI 00paboTKH, COBPEMEHHBIE
BBICOKOTIPOM3BOJIUTEIbHBIE CTaHKM H  0o0Jiee  MPOTPECCUBHBIN  pexyIIUl
UHCTPYMEHT.

B texHonmoruu mpou3BOACTBA AETAIU LEIECO00Pa3HO COOJII0IaTh MPUHIINII
MOCTOSIHCTBAa 0a3, Tak Kak Mpu CMeHe 0a3 B X0Ji€ TEXHOJIOTMYECKOro Mpolecca

TOYHOCTD 06pa6OTKI/I CHMIXACTCA M3-3a IHNOTPCHIHOCTHU B3dWMMHOI'O PACIIOJIOKCHUA

Jlucm

1T 44.03.04.120 113

Usm. | Jlucm Ne ookym. Toonucs | /lama

11




HOBBIX M IPUMEHSABIIMXCA paHee TexHoJiormueckux 0a3. OmHako B 0a30BOM
TEXHOJIOTUYECKOM nporecce MPUMEHSITUCH HECKOJIBKO KOMILJIEKTOB
TexHosiornyeckux 0a3. [logoOHbIe HOMyIIEHNS BO3MOXKHO OOBSICHUTH OOJIBIIUM
KOJIMYECTBOM OIlE€palllii, IEPEyCTaHOBOB 3arOTOBKH, T.€. U3HOCOM IOBEPXHOCTEH,
OPUHATBIX B KayeCTBE TEXHOJOTMYECKUX 0a3, a TakkKe HEBO3MOXHOCTHIO
00pabOTKH HEKOTOPBIX MOBEPXHOCTEN HA MPUMEHIEMOM 000PYI0BaHUU C OJTHUX U
Tex xe 0as.

Jlnst oOpaboTKM JieTalld  HKCHOJB3YETCS CHEUUAbHBIA WU CTaHIAPTHBIN
pexXyIMil UHCTpYMEHT (pe3lbl, Ppe3bl, CBepia, 3eHKEPhl U Tp.); CTaHIAPTHBINA U
CHeIUalIbHBIi  KOHTPOJIbHBIA ~ WMHCTPYMEHT  (IUTAHT€HLUMPKYJb,  II1a0JOHBI,
KOHTPOJIbHBIE TpucnocoOneHus). Cpeau MPUMEHSIEMbIX MapoK MaTrepuana s
PEXKYIEro MHCTPYMEHTA ObLIA MCIOJIB30BAHBI KPOME OBICTPOPEXKYIIUX CTAJICH H
HEKOTOPbIE MapKH TBEPABIX CIJIaBOB.

Hasnauennble pexxumbl pe3aHuss O0O0ECHeYMBaIOT 3aJaHHYI0 TOYHOCTH
00paboOTKH, HO HEJOCTATOYHO HKOHOMHYECKH BBITOJHBI, YTO OOYCJIOBIICHO
MIPUMEHSIEMBIM MaTE€pUaIOM PEXKYILIEro HHCTPYMEHTA.

Jlocmouncmea 6a306020 mexHon02UYECK020 Npoyecca

[To MOIIHOCTH ¥ TOYHOCTU 0OOPYIOBAHUE U BCS TEXHOJOTUYECKAss OCHACTKA
B 0a30BOM TEXHOJOTUYECKOM IPOIECCE BIOJHE YIOBJICTBOPSET TPEOOBAHUSM,
NPEABABISIEMBbIM, K JIETaTH M IO3BOJIAET MPOU3BOAUTH OOpPabOTKY B YCIIOBHSX
COOTBETCTBYIOIINX KPYITHOCEPUINHOMY MPOU3BOACTRY.

bazoBsiit TEXHOJIOTUYECKUI IIPOLIECC BIIOJIHE COOTBETCTBYET
CpelHeCepuiHOMY THITy MpPOM3BOACTBA. B Tabmuie 5 mnpuBeneM cpaBHEHHUE

0a30BOr0 ¥ MPOCKTHPYEMOT'0 TEXHOJIOTUYECKHUX MPOLIECCOB.
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Tabmuua 5 — CpaBHEHHE TEXHOJIOTMYECKUX MPOLIECCOB MEXAHUUYECKONH 00padOTKH

3aBoackon TII

[Ipoektupyemsiid T11

1

2

Toxapnas Bunropesnas Tmr=6,55

Tokapnas Bunropesnas Tur=6,25

Tokapnas Buntope3nas Tmr=13,5

BeprukanbHo-cBepaunpHas Tmr=4.2

Toxapnas Bunropesnas Tmr=9,38

BeprukansHo-dpesepnas Tmr=7,45

Toxapnas Bunropesnas Tmr=3,6

Beptukansuo-¢ppesepnas Tmr=3,15

Tokapnas Buntopesnas Tur=17,24

05 KommiekcHasg Ha cranke UITY

Tmr=31,1

2Tmr=71,32

YTmr=31.1

Hszm.
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2. TEXHOJIOTHYECKASA YACTbH

2. 1. OnpenesieHue THIIA POU3BOACTBA

Tun npousBoicTBa — 3TO KiacCU(PUKAMOHHAS KaTeropus MpOU3BOJICTBA,
omnpezesnseMas o MpU3HaKaM MIMPOTHl HOMEHKJIATYPhl, PETYIIPHOCTU U 00beMa
BBIITYCKa U3JICIHH.

Tabnuma 6 - 3aBUCUMOCTH THIIA POU3BOJICTBA OT 00BbEMa BhIMTycKa (IIIT.) U MacChl

JIeTau

Macca (Tun npousBoacTBa

AcTaly, Meiko- . .

KT. CIMHIIHOC cepuiitoe CpeAHECEepUHOE [KPYIHOCEPUUHOE [MAacCOBOE
<1,0 <10 10 - 2000 |1500 - 100 000 {75000 - 200 000 200000
1,0-25 K10 10 - 1000 [1000 - 50 000 50 000 - 100 000 100000
2,5-5,0 10 10 - 500 [500 - 35000 35000 - 75000 (75000
5,0-10 [10 10-300 {300 - 25000 25 000 - 50 000 50000
>10 <10 10 - 200 [200 - 10000 10000 - 25000 25000

ITpu macce neranu My=2,5 kr 1 rogoBoi nporpamme Bbiycka N=1500 mir.,
IPUMEM THII TIPOU3BOJICTBA - CPETHECEPUIHOE.

OnHOil M3 OCHOBHBIX XapaKTEPUCTUK THUMA TMPOU3BOACTBA SIBIIACTCS
k03 dunment 3akperuienus onepanuii. (COCT 3.1121-84):

Koaddumment 3akperienus onepanuii

K;p = 20
X 4)
rae
YO — cyMMapHO€ YHCJIO Pa3IMYHBIX OIepalruii, 3aKperyICHHBIX 32 KaXKIbIM
pabourM MeCTOM;
>P — cymMmMapHOE YHCIIO pab0YHMX MECT, Ha KOTOPBIX BBIMOIHSIIOTCS JaHHBIC
oTIepaIlvu.

Ucnone3ya Ttex. mpouecc ycraHoBuM Tmr. s kaxnouW omnepauvud U

3aHeCeM BCE JIaHHBIC B TAOJIHILY.
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OnpenenuM KOJTUYECTBO CTAHKOB 10 (hopmyIie:
N=*Tq
P 60 X Fﬂ; * nS.H, (5)

m

rae
N — rooBast mporpaMmma BbIITyCKa JeTajeH, 1T,
TmT. — WTYy4HOE BpEMSI, MUH,;
Fn — nelictBuTenbHBIN TO10BOM (DOHT BpEMEHH, U,

N3.H. — HOPMaTUBHBIN KO3 (ULIMEHT 3arpy3ku 000py 0BAHMUS.

Beruucnum  3Hayenue  (daxktuyeckoro  koddduimeHta  3arpysku

000pyA0OBaHUs VISl KOXKIOW onepanuu mno Gopmyie:

Nz = e
3. »
P (6)
Boeruucinm KoM4uecTBO onepanuii, BEIOIHIEMbBIX Ha OJTHOM pa0odeM MecTe
o ¢opmyiie:
O’ — T}E.H’
T (7)

PesynbTaThl mpoieiaHHbIX BBIYUCICHUN CBEACHBI B TAOIHILY 7.

Tabmuma 7 lannsie qs onpenenenus K 3.0.

Omneparus Twr.(m- | mp P n 3.¢. O
K.)

1 2 3 4 5 6
Pa3smerounas 4.8 0,3971 |1 0,3971 1,889
dpesepHas 5,52 0,4566 | 2 0,228 3,285
Pa3smeTounas 3 0,2482 | 2 0,124 6,043
ToxapHas 1,55 0,1282 | 1 0,1282 5,849
ToxkapHas 6,21 0,5137 |1 0,5137 1,459
ToxapHas 6,25 0,5170 | 1 0,5170 1,450
Pa3smerouynas 2,4 0,1985 |1 0,1985 3,777
CrnecapHas 3 0,2482 | 1 0,2482 3,021
dpesepHas 7,45 0,6163 |1 0,6163 1,217
ToxapHas 9,38 0,7760 | 1 0,7760 0,966
ToxapHas 13,5 1,1169 | 2 0,558451 1,343
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Oxkonuanue Ta0IUIBI 7

1 2 314 5 6
CnecapHas 3,6 0,2978 | 1 0,2978 2,518
ToxapHas 3,6 0,2978 | 1 0,2978 2,518
dpesepHas 3,15 0,2606 | 1 0,2606 2,878
1 2 34 5 6
Crnecapnas 9 0,7446 | 1 0,7446 1,007
ToxapHas 17,24 1,4263 | 2 0,713163 0,526
CepauibHas 2,6 0,2151 |1 0,2151 3,487
CepyiniibHas 1,05 0,0868 | 1 0,0868 8,634
CrnecapHas 6 0,4964 | 1 0,4964 1,511
CTUjI0CKONIMPOBAHUE
Cnecapnas 0,36 0,0297 | 1 0,0297 25,181
KoHTtponbpHas
ITokpbiTHE
XTwr.= Xmp= XP=24 20=
109,66 9,073 78,560
OnpenenuM  kK03hUIMEHT 3aKperuieHus omepanuii  K3.0, HCHOIb3ys

IMOJIYYCHHBIC 3HAYCHUA:

20

78,560

I{E.D

= 3,27

TXP 24 (8)

ITockonsky 3HaueHnue Kodhduimenta K, JeKAT B HHTEPBAIC OT
1<K;,<10, 9TO COOTBETCTBYET KPYIHOCEPUHHOMY THITy IPOM3BOJACTBA, TO
OKOHYATEJIbHO IPUHUMAEM KPYITHOCEPUITHOTO MPOU3BO/ICTBA.

OnpenenuM KONMMYECTBO J€Talled B MapTUU N, IIT. I OJHOBPEMEHHOIO

3amycka.
N+a 1500+6

n= 7 254

>Ta = 35,4 neT.

(9)
Trac
d — [ICpUOAUYHOCTH 3aIlyCKa B JHIX,

254 — xonM4ecTBO pabouyux JHEH B ro1y.
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Takum oOpa3oM MHpou3BeAs pacueT KOJWYECTBA JeTajed B MapTUH s
OJIHOBPEMEHHOI'O BBIITYCKAa MPUHUMAETCS paBHBIM 35,4 1T, C NMEPUOIUYHOCTHIO
3amycka B 6 JHeH, Ipu KOJWYECTBE pabounx HEH B roay =254.

I'pynmoBass  ¢dopma  opraHu3alii  MPOU3BOJCTBA  XapaKTepU3YETCA
NEPUOANYECKAM 3aIllyCKOM JeTajed NapTUsAMH, YTO SBJISIETCA IPU3HAKOM
CEPUIHOTO MMPOU3BOJICTBA.

2.2. Bb10Op 3ar0TOBKHM M METO/0B €€ MOJIy4eHUs

Hcxonubie nanHbIe:

- Macca geranu 2,5 Kr;

- rabapuThl aeranu: @85x205mm.

- matepuan — ctainb 38XCJI 'OCT 4543-71

- rogioBoe yncio oTiauBoK 1500 miT.

B coBpeMEHHOM MalIMHOCTPOCHHHM  BBIICISAIOT  CIECAYIOIIME  BUABI
3aroTOBOK:

- IOJTy4aeMbI€ JINThEM (OTIIMBKH);

- MoJTly4aemMblie 00pabOTKOM JaBieHneM (KOBaHbIE U IIITaMIIOBAHHBIC
3arOTOBKH);

- 3arOTOBKHU U3 MpoKata (1oJly4aeMble OTPE3KOi);

- CBapHbI€ 1 KOMOMHHUPOBAHHbBIE 3aTOTOBKHU;

- I0JTy4aeMbl€ METOaMU OPOILIKOBON METAJLIypPIrUH;

- pe3Ka u 1mp.

I'maBHBIMEH (hakTOpaMU, OT KOTOPHIX 3aBUCUT BBIOOP TEXHOJIOTHYECKOTO
MPOIIECCa MOIYUYEHHUSI 3aTOTOBKH, SABJISIIOTCS CIIEAYIOIIHE:

- KOHCTPYKTUBHBIE (POPMBI TOTOBOM J€TAIIH;

- MaTepual, U3 KOTOPOTo J0HKHA ObITh H3TOTOBJIEHA JIETANIb;

- pa3Mepsl U Macca 3aroTOBKHU;

- KOJIMYECTBEHHBIN BBIMYCK JIETAJIEH B €AMHUILY BPEMEHH U O0BEMBI TAPTHUH;

- CTOUMOCTH MOy padpukaTa, UCTIOIB3YEMOTO JJIS MOTYUYEHUS 3aTOTOBKY;

- ce0eCTOMMOCTb 3arOTOBKH, MOJTYYEHHON BHIOPAaHHBIM CIIOCOO0OM;

Jlucm

JIIT 44.03.04.120 I13 17

Usm. | Jlucm Ne ookym. Toonucs | /lama



http://www.1mashstroi.ru/tehnologia_mashinostroenia/sposobi_poluchenia_otlivok/index.html
http://www.1mashstroi.ru/tehnologia_mashinostroenia/kuznechno_proizvodstvo/index.html

- pacxoj mMaTtepuanga U ce0eCTOMMOCTh MPEBPAIEHUS 3aTOTOBKH B TOTOBYIO
JeTab.

VYuuteiBas 3agannbiii Matepuan — ctaib 38XCJI, nis Tpedyemoil TouHOCTH
U3TOTOBJICHUS 3aTOTOBKH - JUIsl TAaHHOT'O KOpITyca sl BRIOUparo croco0 MoxyyeHus
3arOTOBKHU — TOYHOE JINThE.

CBoiicTBa M KpaTKUE XapaKTEPUCTUKHU CIIOCOOOB JIUTHA:

- JIuthe B mecuaHsbl€ ChIpbIE, MOACYIINBAEMbIE, XUMUUYECKH — TBEPCIOIINE U
cyxue (oOpMbl MOPUMEHSIOT B EIUHUYHOM, MEJIKOCEPUMHOM U CEpPUHHOM
npou3BojicTBax. [Ipu KpynmHOCepuilHOM W MacCOBOM MPOU3BOJCTBE MPUMEHSIOT
JUTHE B ChIpbIE MecuaHble (OPMBI, U3rOTOBISIEMbIE HAa (POPMOBOYHBIX MallIMHAX
WM aBTOMaTHYecKux JuHusAX. Haubonee sKOHOMUYEH CHOCOO HM3rOTOBJICHUS
OTJIMBOK B CHIPBIX (OopMax, T.K. B ATOM Ciy4dae He TpeOyeTcs IJIomaahb s
YCTAaHOBKM CYIIMJIBHBIX arperaToB M CKJIAAUpoBaHUs (OpM TMepea CYIIKOW u
JIOTIOJIHUTEIIbHBIN pacxo TOIUIMBa. BHyTpeHHUE MOJOCTH 00pa3yIOT CTEPAKHSIMH.

- JIuTbe mon maBiaeHUEM — CIIOCOO, MIPUTOIHBIA B CEPUMHOM MPOU3BOJICTRBE,
a C HCIOJb30BAHUEM CIEUUAIBHBIX MHOTOMO3UIIMOHHBIX MAIlUH — JJIs
KPYMHOCEPUHHOTO, MacCOBOTO TPOU3BOJICTBA. ODTUM cmocoboM 3(h(PeKTUBHO
OTJINBATh OTJIMBKHU U3 LIBETHBIX CIUIABOB, UYT'YHA U PEXKE CTAIIH.

- JIuThe 1O BBIIIABISIEMBIM MOJIEISIM — MOKHO OTJIMBATh JIOOBIEC YEpHBIC U
[[BETHHIE CIUIaBBI, B TOM 4YHCIE€ TBEpJbie cruiaBbl. Hambosee 3TOT crocod
MPUMEHSIIOT U1 U3TOTOBJIEHHUS CTaJbHBIX MEJIKUX W CJIOXHBIX IO TeOMETPUU
Jnetaned ¢ OonapIMM  00BEMOM 00pabOTKM pe3aHueM. PalnuoHanbHO TakKke
UCIIOJIb30BAaHUE JAHHOTO CIOCO0a JUThS ISl CIOXKHBIX JIeTajed, coOupaeMbIX M3
HECKOJIbKUX 00paOOTaHHBIX YacTed, COCTUHSIEMBIX C MOMOIIbIO MAaKU, BUHTOB,
CBapKH.

- Jlutbe B 000504KOBBIE (POPMBI — KPYIMHOCEPUMHOE H MAacCcOBOE
MPOU3BOJICTBO MEJIKUX M CPEJHUX IO Macce OTJIIMBOK U3 Pa3IMYHBIX CIUIABOB.
DOpMBI TOTOBAT IO METAJUTMYECKUM MOJCIISIM B BHJIE 000JIOYKH TOJIIMHON 6-15

MM U3 IIECYAHBIX CMECEN C TEPMOPEAKTUBHON CMOJIOM.
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- JIuTbe B KOKWJIb - IPOLECC MOIYYECHUS OTIMBOK MOCPEACTBOM CBOOOIHOM
3aJIMBKU PACIJIaBIIECHHOI'O METaJla B MHOTOKPATHO UCTIOIb3yEMbIe METAIITUYECKUE
dopmbl — KokmiHd. OCOOEHHOCTH JHUThS B KOKHIb COCTOMT B MHOTOKPAaTHOM
UCIIOJb30BAaHUU  METaUIMYecKoil  Qopmbl  (kokmist). Beicokas mpoyHOCTH
MaTepHualia MeTAIITMYeCKOi (hOpMbI 1MO3BOJIIET 00JIee TOYHO BBIMOJHATH paboune
MOBEPXHOCTU (POPMBI, UTO 0OECIIEUMBAET BHICOKOE KaYECTBO JIMTOM MOBEPXHOCTH.
K uyncny npeumyiecTB JIMThS B KOKWUJIb OTHOCHUTCSA pPE3KOe (110 CPAaBHEHUIO C
JUTHEM B IEcuYaHble (POPMBI) COKpAlllEHHE MEXaHU4YEeCKON 00pabOTKH OTIUBOK,
COKpallleHHEe pacxoa (POpMOBOYHBIX MAaTEPHAIIOB.

TpeOGoBaHUs K TOYHOCTH U HIEPOXOBATOCTH MOBEPXHOCTH.

ToYHOCTH OTIMBKH XapaKTEPU3YIOT CTENEHBIO e MPUOIMKEHUsI K TOTOBOM
neranu. YeM BbIIIE TOYHOCTH JETajM, TeM OOJbIlIe IMEepexoioB Tpedyercs
BBITIOJIHUTD MPU MEXaHUYECKOM 00paboTke OTIMBKH. Pa3inndaroT reoMeTpuiecKyro
¥ BECOBYIO TOUHOCTH OTJIUBOK.

['eomeTpryeckass TOYHOCTb OMPENENAETCS TOYHOCTBIO pPa3MepoB, (POpMBI,
PacToJOXKEHUSI TMOBEPXHOCTEH, MIEPOXOBATOCTHIO TMOBEPXHOCTH U 3aBUCUT OT
ycaJlkiu MaTepHaia, Buja pazMmepa (Bepx, Hu3, 00K), pacloI0KEeHUsI yCTAaHOBOUHBIX
0a3, TOYHOCTH OCHACTKH U CITOCO0A N3TOTOBJICHHUS.

CnenuanbHble COCOObI JUThS O0ECMEUMBAIOT MOJYyYEeHHE O00Jiee TOUYHBIX
OTJIMBOK C TOYHOCTBIO M HIEPOXOBATOCTHIO MPUOIMKEHHBIMU K TOTOBOM J€Tallu,
YTO CHMKAET, @ B HEKOTOPBIX CIIy4asX MCKJIOYAeT MEXaHMYECKYI0 00pabOTKy
OTJENBbHBIX MOBEPXHOCTEH naeTanu. TOYHOCTH M IIEPOXOBATOCTH MOBEPXHOCTU
OTJIMBOK 3aBUCHUT OT BHJIa MaTepuasa U KauecTBa ()OpMbI.

[lo mpuBeAeHHBIM BBINIE TabapuTaM, CIOKHOCTH KOH(UTyparuum W BHIA
CIUIaBa OTJIMBKHM HamOoJjee MOAXOIAT TOJbKO 2 crocola: JINThE MOJ] IaBICHUEM U
JUTHE B KOKHJIb.

Bri6upaem cioco0 AuThs — TUTHE B KOKUJIb, TAK KaK IPU CEPUITHOM criocobe
MIPOU3BOJICTBA W MHOTOKPATHOM HCIIOJI30BaHUU KOKWJIEH 3TOT Crmocod Ooiee

IKOHOMUYHEN UEM JIUTHE T10/] JaBJICHUEM.
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2.3. Bei0op TexHoJIOrHYecKUX 0a3 U pa3padoTka cxeM 0a3UPOBAHUS

HcxonHbIMU NaHHBIMH JJ11  BbIOOpa TEXHOJOTHYECKHX ©0a3 OOBIYHO
SIBJISIFOTCSL YEPTEk 3aroTOBKM CO BCEMM TEXHUYECKUMHU TPEOOBaHUSIMU; BUJ U
TOYHOCTB 3arOTOBKH; YCJIOBUSI PACIIOIOKEHUS U pPaOOTHI B MAIlIUHE.

B 1aHHOM [UIJIOMHOM TIPOEKTE MBI TaKXE OIMUPAINCh Ha O0a30BBIi
TEXHOJIOTMYECKUH MPOLIECC.

B xoze ero ananu3za ctajao O4€BUAHO, YTO OHHM KAaK HEJIb3S JIyUIIE MOAXOAT
JUISL 3TOM posu. DTO OOBACHSETCS, MPEXKAE BCEro, TEM, UYTO BHIOpaHHBIE Oa3bl
MOJIHOCTHIO  COOTBETCTBYIOT OCHOBHBIM MPHUHIUIIAM, KOTOPBIMU  OOBIYHO
PYKOBOJICTBYIOTCS IPU BBIOOpE TEXHOJOTUYECKUX 0a3, a HUMEHHO:

- OPUHIMO CcoBMelleHus: 0a3 (B KayecTBE TEXHOJIOIMUECKHX 0a3
MPUHUMAIOTCA KOHCTPYKIMOHHBIE, UCIOJIb3YEMBIE JJISI ONPEIEICHUS MOJ0XKECHUS
JI€TaIu B IPOCTPAHCTBE).

- MPUHIUI MOCTOSHCTBA 0a3 (Ha OCHOBHBIX ONEpALMAX MCIOJb3YIOTCS
omHu W Te ke 0a3bl). OH COOMIOJAETCS TMOMHOCTHIO — HA BCEX OMNEparusax B
KauyecTBe 0a3bl UCIOJIb3YIOTCS OOKOBBIE MJIOCKUE TTOBEPXHOCTH.

- TpeOOBaHHE XOpPOIIEH YCTOWYMBOCTH W HAACKHOCTH YCTAaHOBKHU
3arOTOBKHU.

Taxum 006pazom, MOKHO CAENATh 3aKJIIOUEHUE O TOM, YTO TEXHOJIOTUYECKUE
0a3pl yCTAHOBJICHBI MPABWIBHO, U MEHATHh MX HEIEJIECO00pa3HO, MOCKOIBbKY OHU

COOTBCTCTBYIOT 3asBJICHHBIM Tp€6OBaHI/I$IM.

1.

12
Pucynok 1. Cxema 6asupoBanusi onepauuu(s, 10, 20, 25, 30, 40.
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2.

123

Pucynok 2. Cxema 6asupoBanus onepamum 15, 35.

3.

\

£l

Pucynok 3 Cxema 0asupoBaHus onepanus 45.

Hszm.
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Takum o00pa3oMm, MOXKHO CHENaTh 3aKJIIOYEHHE O TOM, 4YTO HE BCE
TEXHOJIOTUYECKHE 0a3bl YCTAHOBJIEHBl MPaBUIbHO, NPUHLUIBI 0Oa3upOBaHUs
coOmonensl. B mpennmaraeMom BapuaHTe, B CBSI3M C HOBBIM 00OpPYIOBAHUEM,

CXCMbI 6a3PIpOBaHI/I$I HCCKOJIbKO M3MCHCHDBI.

2.4. Pa3pa0oTKa TEXHOJIO0THYECKOr0 Mapuipyra 00padoTKH AeTajIu

OcHOBHBIMHU 3a7jauaMu O0OpaOOTKHU pE3aHUEM SBISIETCSI M3TOTOBJIEHUE C
3aJJaHHOW IPOM3BOJUTENLHOCTBIO JIeTallell TpeOyeMOoro KauecTBa M3 BbIOpaHHBIX
KOHCTPYKTOpaMH MAaTe€pUajIoB IPH MUHUMAIbHO BO3MOXKHBIX MPOHU3BOACTBEHHBIX
3arpatax. B 3aBucumoctm OT 3THX  TpeOoBaHWU  pa3pabaTbIBaeTCs
TEXHOJIOTUYECKHI mpouecc o0pabOTKu, BbIOMpaeTcs 00OPYIOBAaHUE U PEXKYIIUN

UHCTPYMEHT.

19150

Pucynok 4 Hymepanus noBepxHocreii 1Jis1 00padoTKu
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Pucynok 5 Hymepanusi noBepxHocTei 1jist 00padoTku (BH CJI€Ba)

[Tpennaraemslii nporecc 00pabOTKH MOBEPXHOCTEN MPEACTABIIEH B TA0IMLE 8.

Tabmuma 8 — TexHosormyeckuit wmapmpyT o60pabotku getanm «Btynka
HKCLIEHTPUKOBASI»
HanmenoBanue Meton 06paboTku Oo6pabatsiBacMas
omepanuu, 000py1I0BaHNe MOBEPXHOCTh
1 2 3
Touuts B85f9 0 KymauKoB 1,2,3,45,6,7,8
Tounts @73h14 na 1=60,5H12
Touuts P45h14 na I=55H14
Touuts P42h8, BeIACpKUBAsS
pasmep 11,5H12 u Guenue
TouuTs TOPILIBI IO pazMepam
55;61;11,5.
05 Komiuiekeras ¢ UITY Touuts dacku B D42, B85 u B
orBepctun P15 3x45°.
Ceepmutb 2 otBepctus V6,7 9,10
3enkepoBath oTBepcTHEe D15 17
Hapesats pe3s0y M8-7H na 9,10
Imin=18
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OkoHuaHue TaOIUIIBI &.

1 2 3
®dpeseponath ma3 10 11
JloTounts K85 1

®dpesepoBate TOpubl B | 14, 15, 16
oOJIeryeHnH, BhIICPIKUBAsI
pasmepel 32, 88, He
Hapymas pa3Mmepa 2MM U
TOpUBI TI0 pa3mepy 88,
BbIIEPK. RS

Touuts o1B.045,7, ¥41,7 | 12, 13
1 (acKu B 2X OTBEPCTHUAX

PazBepnyts oTB. 46, |12, 13
D42

2.5 BbI0Op TEXHOJIOrMYE€CKOr0 OCHAICHUS

K cpeactBam TeXHOJIOTHMUECKOTO OCHAIIEHUS OTHOCATCS: TEXHOJOTHYECKOE
o0opyoBaHME; TEXHOJIOTMYECKass OCHACTKa; CpPEJICTBa MEXaHM3alluu U
aBTOMAaTHU3allUU TEXHOJOTUUECKHUX MPOIIECCOB.

2.5.1. Bb10Op TeXHOJI0THY€eCKOr0 000Py10BAHUSA

Br16op TexHonorndeckoro 060py10BaHus 3aBUCHUT: OT METOJIOB 00pabOTKH;
BO3MOXXHOCTH OOECIEYHTh TOYHOCTh pasMepoB U (OPMBI, a TakKe KaueCTBO
MOBEPXHOCTH H3TOTOBJISIEMON JeTann;, TabapuUTHBIX pPa3MEPOB 3aroTOBOK U
pazMepoB 00paboTKH; MOIIHOCTH, HE0OX0IMMOM LISt pe3aHus;
MIPOU3BOJAUTEILHOCTH U CE0ECTOMMOCTH B COOTBETCTBHU C THUIIOM MPOHU3BOICTBA;
BO3MOXHOCTH MPUOOPETEHHUS U IIEHbI CTAHKA; CTEIIEHU yA00CTBa U 0€30MacCHOCTH
paboThI CTaHKA.

B gumioMHOM mpoekTe mpesyiaraeTcs UCIOJIB30BaTh  O-TH  OCEBOM

MHorogyHKIIMOHAIBHBIN TOKapHO-(pe3epHblii oOpadaTeiBaromuil eHtp ¢ UITY

MULTICUT 500i/1500S power.
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PucyHnox 4. MHuoropyHKIHOHATbHBIN TOKapHO-(pPE3ePHBIit

obpabareiBatorumii rietp ¢ YITY MULTICUT 500i/1500S power

Pucynox 3. MHoro¢yHKIIMOHAIBHBIN TOKapHO-(pe3epHBIA

oOpabarsiBaroruii entp ¢ YITY MULTICUT 500i/1500S power

Jlucm
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[IponsBoauTENbHBIN TOKapHO-(Ppe3epHbIN LIEHTD, ITO3BOJIAIO LI
OOBEAMHUTh ONEpALUU TOKApHOHW 00pabOTKH, (pe3epoBaHMsI U CBEPICHUSA U
OCYIIECTBIISITh UX HA OJHOM CTaHKE, C OJTHOKPATHBIM 3aKPEIJICHHEM TakK, YTOOBI
OBLJT IOCTUTHYT MaKCUMAaJIbHBIA POCT MPOU3BOAUTEIILHOCTH 00PaOOTKH JIeTajei.

MonynbHasg cucreMa IO3BOJISIET IMOJ 3aKa3 IOCTAaBJIATh CTAHOK MIIU C
IPaBbIM IIMUHJEIEM- UCTIOJHEHHE «S», WK ¢ 3aaHeil 0a0Koil- ncnomunenue «T».
HeoOxoanmass koMOWHAIMS CHHXPOHU3WPOBAHHBIX JBWKEHUN pabodero u
WHCTPYMEHTAILHOTO IIMUHACIS BBIIOJHUT MPAKTUYECKH BCE TEXHOJIOTHYECKHE
TpeOOBaHMS MPU TOKAPHON 00pabOTKe, Hape3Ke pe3bObl, OTPE3aHUU, CBEPIICHUH,
pa3BepThiBaHUU, (pe3epoBaHUH, (pe3epoBaHUM  KYJAuKOB, OTBAJIMBAHUU
3yO04aThIX BEHIIOB, JOJIOJIEHUM LUIMIIOB U 3yObeB, NUIM(OBAHUM U U3MEPEHUH,
BKJIFOUYasi BO3MOKHOCTH 00paOOTKHU TOHKUX BaJIOB C MOAJIEPKKON JIFOHETOM.

Crangaptao Bce cranku MULTICUT 5001/1500 mnpowussoasrcs B
UCTIOJTHEHUH C MATHIO OCAMH, KOTOPBHIE MO3BOJISIIOT MPOU3BOIUTH 00pabOTKY BHE
ocH ¥ ppe3epoBaTh 1O ITSATH OCIM.

Tabnuma 9 — TexHuveckas XapakTepUCTHKa MHOTO(QYHKIIMOHAIHHOTO TOKAapHO-

bpe3eproro oopabarsiBarorero meatpa ¢ YITY MULTICUT 500i/1500S power

PaGounii nuana3on

1 |2
["'eomeTpuyeckasi pabouasi TOUHOCTD 1SO 13041
Makc. nuaMeTrp ToKapHor 00paboTKH, MM 690
MakcumalibHast 1iuHa 00pabOTKHU, MM 1527

MakcuManbHbIN BeC eTanu/marpoH+HakoHeuHuk (mpu makc. | 1000/2500
o6oporax 300MuH"), KT
OoOpabaTbiBaOIIMe NIMUHIETH

Makc. nuamerp npu 06paboTKe IPyTKa, MM 127
Momnocts mmnuaaens S1 n S2, kBt 28
Kpytsmuit MomenT mmnungens S1 u S2, Hm 2000
Makc. 060pOTHI IIIHHIES, MAH - 2800
C-och MINUHACTB

Kpyrsamuit moment S1, Hm 1400
Makcumanbabie 000poTsl mmuHAens C1 u C2, MUH 43
NHCTpYMEHTAJBHBIN INHH/IEIb

MomtHocts mmuaAens (S6 40%), kBTt 13,2/22
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OxkoHuanue TadauIbI 9.

1 2

Kpyrsimmii MomenT mmuaaens(S1/S6 40%), Hm 60/100

Makc. 000pOThI HITTUHJIEIS, MUH 12000

Och B-HHCTPYMEHTAJBHOTO IITHH/IEJIs

MakcuMalnbHbIN yTroJl TIOBOPOTA, rpaj. -120/+105

Kpyrsimmii momenT (S1/S6 40%), Hm 550/950

KpyTsimumii MOMeHT yepe3 Topmo3, Hm 4000

Makc. 060poThI ocu B, Mun™ 100

Ocu X1/Y1/Z1

CkopoctHas nojada mo ocu X1/Y1/Z1, M.MHH 50/40/50

Xonx o ocu X1/Y1/Z1, mm 640/370/3100

Cucrema ynpasJjeHust SINUMERIK
840 D

2.5.2. BbiOOp 1 onucaHue MeTAJIOPE:KYIIero MHCTPYMEHTAa

[Ipu BBITOTHEHUM JAaHHOW PabOTHI BEIOOP MHCTPYMEHTA MPOU3BOIWICS IO
cucteme 1SO, kotopast oOecrieunBaeT ONTUMAIbHBIE M OJTHO3HAYHBIC PEIICHUS, U
HaXOJUT BCe OOJIbIIIee MPUMEHCHNE HA MHOTHUX OT€YECTBEHHBIX MPEATPUITHSIX.

BaxxubiM (pakTOpoM TNOBBIILIEHUS 3(PPEKTUBHOCTA MPOU3BOJCTBA SIBIIAETCS
PEXKYIIUNA HHCTPYMEHT, IIOJIsI KOTOPOTO B CE0ECTOMMOCTH METaIo00paboTKU
npeBbimaer 5%, HO OT BBIOOpA, KOTOPOTO CYIIECTBEHHO, O HECKOJBKUX pa3s,
3aBHUCST [MOKA3aTEIN TEXHOJIOTHUYECKOIo MpoLecca

B o6mactu BbIOOpa HMHCTpyMEHTa ONTUMAJIBHBIA TYTh K MOBBIIICHUIO
POU3BOJUTENFHOCTH — BBIOOP COBPEMEHHOTO WHCTPYMEHTa U MPAaBHIBHOE €ro
ucroiab3oBanue. Bce  uwHCTpyMeHThI, BbIOMpaemble 10 cucreme IS0,
ONTHMHU3UPOBAHBI I OCHOBHBIX T'PYIIT 00pa0aThIBAEMbIX MaTEPHAIIOB U BHJIOB
onepanuii. OHM W3HAYAIBHO TIpeAHA3HAYEHBI [JIi PAbOTBI C  BBICOKOU
npou3BoauTenbHOCThIO. CuctemMa I1SO obecrnieuriBaeT HECIOXHBIH W OBICTPHIN
BEIOOp HAWIYYIIETO COYETaHUS TEOMETPUU PEKYIIMX KPOMOK U MapKu
WHCTPYMEHTAJILHOTO Marepuaia Juisi KOHKPETHOW oOmepainu, HWHCTPYMEHT
BbIOMpaeM 1o Karajory pupmbl « CaHIBUK.

Omneparmsg 05 KomOunuposansas ¢ UITY

Ilepexoo 1. Tounts D85f9 no kynaukos
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Tounts @73h14 na 1=60,5H12
Tounuth P45h14 na I=55H14

Touuts P42h8, BeinepkuBas pazmep 11,5H12 u Ouenue

Touuts TOpUBI IO pazmepam 55;61;11,5.
Touuts dacku B orBepcTrn 3x45° Q15, @42, B85
PesnoBas romoska CoroTurn Prime C4-CP-30AR-27050-11C

e WF -
KAPR

~— DCON—

Pucynok 6 — Pe3noBas ronoska

XapakTepucTuku pesiioBoii roioBku: WF(dyHkmoHanpHas mupuHa=27/MM,

DCON(auametp coeaunenus)=40mm, LF(dynkumonan. Jnuna)=50mm, KAPP(r1.

yrod B miane)=30°

IImactura CP-A1104-L5 4325

Pucynok 7 — IInactuHa 171s pe310BOM TOJI0BKH

Uz

Jlucm
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Xapaktepuctukn 1iacTuHbl:  IC(muam  Bmuc  okpyxk)= ol11, S=6mm,

RE(paaunyc npusepmmne)=0,4, crias- 4325.

Ilepexoo 2. CepauTth 2 otBepcTus X6, 7
Csepisio 2301-3358 I'OCT 12121- cBepiio cnupainbHOE IJIMHHOE AUaMeTpa

6,7 MM, C KOHUYECKHM XBOCTOBHKOM;

fmugf Mopae

)

Pucynoxk 8 — CBepio criupajibHOE ¢ KOHUYECKUM XBOCTOBUKOM
XapaKkTepUCTUKU CIIHpaIbHOTO cBepia: d= @6.7mMm, L=167mm, |=86Mm.

Ilepexod 3. 3enkepoBath oTBepcTHe D15.
3enkep nenbhbii 2323-0518 'OCT 12489-71

Yucno 3ydseb Z =3 p Konyc Mopse
n}@r
[ .

- L .

Pucynok 9 — 3enkep uenbhbiii 2323-0518
XapaKkTepUCTUKH 3¢HKepa 1enbHOoro: d=15 mm, 1=114 mm, L=212 mm.

Llepexoo 4. Hapesath pe3s0y M8-7H Ha Imin=18

MeTunk co cnupalibHbIMU CTpyXeuHbiMU KaHaBkamu CoroTap T300-

XM102AA-M8 C150
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1T 44.03.04.120 113

Usm. | Jlucm Ne ookym. Toonucs | /lama

29




pe3rob1)=12,9MM,
Ilepexoo 5. ®pezepoBath ma3z 10H9
TeepnocruiaBHas konuesas ¢ppesa CoroMill Plura 2P370-1000-PB 1740

- DCON

Pucynoxk 11 — ®pe3a koH1eBas

DC?DH D’
I — FHA
THL
- | ——=
= LF
Pucynox 10 — Meruuk cO CHUPATBHBIMU CTPYXEYHBIMU KaHABKAMH
CoroTap T300-XM102AA-M8 C150.

XapakTepucTUK  MeTumka:  MS, LU(pabowass  mmmHA)=33,5MM,
DCON(muamerp  coenuHenus)=8mmM, LF(dbyHkimuonansHas  nimuHa=90MM,

FHA(yron mogpéma crpyxeunoii kanaBkm)= 45°, THL(mmHa wHapesanus

1T 44.03.04.120 113
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Xapakrepuctuku ¢pe3sl: DC(aumamerp pesanus)=10mm, APMX/LU(makc
riryonHa pe3zanus)=40Mm, DCON(muametp coeauHeHus )=10mm,
SPTL(paccrosHue Ha KOTOPOM CHHpajb CTPY>)KEUHOM KaHABKH MEHSEET

HampasieHue)=5 MM, LF(pyukimonansnas qiuHa)= §0MM.

Ilepexoo 6. Jlotounts D859

NuctpyMeHT TOT %€ uTo U B onepaunu 05 (nepexon 1).

PesnoBast ronoska CoroTurn Prime C4-CP-30AR-27050-11C

Ilepexoo 7. ®pe3epoBaTh TOPLBI B 00JIETYEHUH, BbIIEPKUBAs pa3Mepbl 32,
88, He HapylIas pa3mepa 2MM U TOpIIbl o pazMepy 88, Bbiaepx. RS

Topuesas ppe3a CoroMill 600-025A25-10H

Pucynok. 14 TopueBas ¢pesa
Xapaktepuctuka TopueBoil (¢pe3pl: DC(mmamerp pesanms)=15 MM,
DCX(makc. mamerp pesanusi)=25 wmmM, AZ(rnyOuna Bpeszanus)=1,5 wwm,

LU(paGowass nmuna)= 31,8 ™M, DCON(auamerp coenuneHus)=25 ww,
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APMXFFW(makc. tmyowna pesaams)=5 wMm, APMXEFW(Makc. riayOuna
pe33anus)=5 mM, LF= RMPX(Makc. yron Bpezanus)=3

Pexymas mnactuna 600-1045M-ML S40T

Pucynok 15. Pexxymas mnactuna

XapakrepucTuka pexyiied miuactuibsl: RE(paguyc npu BepimHe)= 5 mwm,
IC(mnameTp BmmcaHHOW OKpyx)HOCTH)=10 MM, S(TONmMHA TUTACTUHBI)=4,5 MM.
Llepexod 8 Tounth 01B.D45,7, B41,7

TBepnocmnaBHast pesnoBas BcraBka CoroTurn CXS-07T140A05-7255R
1025

LF
q_ém——_:ﬁ— ?d
[%l\h
APM)(HTF— 50 /j. “;B f '
= R— -— DC?N
RE LU e .
OHX

Jlucm
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Pucynok 12. TsepmocmnaBhasi pesnoBas BcraBka CoroTurn CXS-
07T140A05-7255R 1025

Xapakrepuctuku: LF(dynkunonanenas  anuuHa)=63mmM, WB(mumpuna
kopryca)=6,5mm, WF(dbyukuuonansnas mupuna)=3,45mm, APMX(makc rioyOuna
pe3anusi)=0,05mm, RE(paquyc  mpu  Bepmmae)=0,05MM, LU(pabouas
mmHa)=55mMM, OHX(makc BbeuIeT)=63MM, DCO(amameTrp coeauHeHUs)=7MM,
DMIN(mun. Tuam oTB.)=7,2MM.

Llepexoo 9, 10 Pa3BepHyTh OTB. ¥46, D42

Pasgeprka mammnnas wnenbHas 2363-3514 I'OCT 1672-80, Passeprka
MarrHHas nenbHas 2363-3524 'OCT 1672-80

Pucynok 13. Pa3BepTka MalnivHHas 1eIbHAs

Xapakrepuctuka pasBeptku 2363-3514: d=042, L=333mmM, [|=82mwm,
b=45°.

XapakTtepuctuka pasBepTku 2363-3524: d=046, L=340mm, |=84mwm,
$p=45°.

Llepexoo 9.

2.5.3. Bb10op u onncaHne TEXHOJOTMYECKOH 0CHACTKHU

Oneparus 05 Kom6unuposannas ¢ UITY ycranos 1.

[IpumeHsieTcs TPeXKyJayKOBBIM MHATpPOH C MpsAMBIMU Kyladkamu. Cxema
0a3upoBaHus U300pakeHa Ha pUCYHKeE 1.

3arotoBka Oa3zupyercs Mo HeoOpabOTaHHOMY TOpIy, 3@KHUM 3arOTOBKHU

OCYLIECTBIISIETCS 32 HAPYIKHYIO IOBEPXHOCTD.
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¥YcraHos 2.

[IpumensieTcss TPEXKyJIauyKOBBIA MAaTPOH ¢ OOpaTHBIMHU Kylaukamu. Cxema
0a3upoBaHus N300paXkeHa Ha PUCYHKE 2.

3aroToBka OasupyeTcss 1Mo 00pabOTaHHOMY TOpPIlY, 3aKUM 3arOoTOBKH
OCYIIECTBJISIETCS 32 HAPYKHYIO MIOBEPXHOCTb.

2.6. PacueTr npunmyckoB HA MeXaHUYECKYI0 00pPadOTKY

[Ipy mpoeKTUpPOBaHMM TEXHOJIOTMUECKHUX IPOLIECCOB MEXaHUYECKOU
00pabOTKH 3aroTOBOK HEOOXOJIMMO YCTaHOBUTh ONTHUMAJIbHbIE MPUITYCKH,
KOTOpBIe obecredmyii Obl 3alaHHYI0 TOYHOCTh M KayecTBO 0OpabaThiBaeMbIX
MOBEPXHOCTEHN, U SKOHOMHUIO MaTepUaIbHBIX PECYPCOB.

EcTh [1Ba OCHOBHBIX METO/AA ONPEICICHUS TMPHUIYCKOB Ha
MEXaHUYECKYI0 O0pabOTKH MOBEPXHOCTU: PACUETHO-aHAIUTUYECKUH M OMBITHO-
CTATUCTUUYCCKUH (TaOJIMYHBIN).

Pacuemno-ananumuueckuti memoo onpeodeneHus npunycKo8

Jlns  mpoBeaeHUs ~— pacyera  NPUIYCKOB  BblOWpaeTcss — Haubosee
OTBETCTBEHHBII pa3Mep, B HALIEM clIydae 310 oTBeperre & 46H8™,

Tabnuma 10. Ilpunycku u mpenenpHblE pa3MEpPOB MO TEXHOJOTUYECKUM

nepexoaam Ha 00paboTKy oTBepcTus O 46H8™

TexHONOTHYECK | DIEMEHTHI IPUITYCKa, Pacuer | Pacuer | Hon | [Ipenenbuslit IIpenenbHble
1€ Mepexo/Ibl MKM HBIN HBIN YCK pasmep, MM 3HAYEHUS
00paboTku npumyc | pasme | T, MIPUITYCKOB, MM
TIOBEPXHOCTH K p Hp, MM

OTBEPCTHUS 2Z in, MM

MKM

I[min ﬂmax 2Zminn 2Zma><H
p p

3aroToBka 160 | 200 | 1200 | 415 | - 43,639 | 1,2 43,639 | 43,179 | - -

PazBepreiBanne | 5 10 | 222 | 415 | 2539 46,039 | 0,3 46,039 45924 | 2,4 2,74
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CyMMClpHOe SHAYCHUE NpoCmMpaHCnEeEeHHO20 OMKIOHEHUA OJ151 IUMDBSAL:

p= [Pén + Do
O (10)

p= \“!22 +0,067 = 1,2, = 1200 MKM;
Py =90 =1,2MM;

Ax = 3-

Ocmamounoe npocmpaHcmeeHHoe OMKIOHeHUe:
p,=1200* 0,185 = 222 — 4yHUCTOBOE pacTa4YHUBaHHE

Toepewnocms ycmanogxku demanu:

£y = JE§+E§ + &5,

; (12)
= {];Ea =110 MKM: Eqp = 0,4 MM

Ex

e, =VI102 +400° =415

Pacuemmnvie munumanvhvie 3HayeHus npunycka,

2L min = (Ri—l +h;_;, + ,'95—1 + 51?)
; (13)

2lming = 2(3,2 + 200 + 12007 + 415°2) = 2539 mxm,
Pacuemnwiii pazmep /ip:
A, = 46,039 vy

Jl,; = 46,039 — 2 = 1,2 = 43,639 Mm-

Haumenvwuii npedenvusiii pasmep min:
I[m|n1:43,639 MM;
Hmin2=46,039 mm;

Haubonvwuii npedenvruiii pazmep max:
Hmax2=46,039-0,115=45,924 mwm;
Hmin1=43,639-0,46=43,179 mm;

1T 44.03.04.120 113
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p
IIpedenvuvie 3nauenus npunyckog =~ min;

o _ —
22 . =46,039-43639=24 MM

minZ

mp
IIpedenvroe 3nauenue npunyckos 24masx:;

2 Z}!p

a2

= 45,924 — 43,179 = 2,?4.1:.1:;

IIposepxa npasunbHocmu nPou38e0eHHbIX Pacienos

2Zmax — 2Zpmin =T — Ti—l;
2,74-2,4=1,2-0,3=0,34

Pacuem 06114680 HOMUHRAJIbHO2O npunycKa

s 6Hympenneli nogepxnocmu 8paujeHusL:

2Zouom = 2Zgmin + ESD,,, — ESD -

220min =24+0—0=24 .

3.7-1.54=2.2-0.04

2.16 Mmm = 2.

16 MM

Onvimno-cmamucmudeckuil (MabaudHslil ) Memoo paciema npunycKog

(14)

(15)

Ha ocranbHbie 06pa6aTBIBa€MBIC IMOBCPXHOCTHU ACTAJIN IIPUITYCKH, JOITYCKH

U TIpeJeNibHbIE OTKJIOHEHUSI Ha OlepalloOHHbIe pacyeTsl onpenenstorces mo 'OCT

26645-85.
Tabnuua 11. [Ipunycku u gonycku Ha o0pabaThiBaeMble MOBEPXHOCTHU
[ToBepxHOCTH Pazmep, [Ipunyck, | Homyck, | IIpenensHoe
MM MM MM OTKJIOHEHUE, MM
BEpXHEE HIKHEE
1 2 3 4 5 6
TokapHo- 15H15 +0,5 -0,5
BuHTOpe3Has(Puc.): | 55h14
Tounts 85,8h11
MOBEPXHOCTHU 44h11
13,7,2,3,14 73h12
ToxapHo- 85,8h12 2,5 0.8 +0.4 -04
BunTopesHas(Puc.): | 55h14
Touuth I5HIS5
MOBEPXHOCTH
2,15,4,13
JIucm
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Oxkonuanwne Ta0mum! 11

1 2 3 4 5 6
BeptukanbHo- 32,5h12 2,5 0.8 +0.4 -0.4
dbpesepnas (Puc.4): | 88H14

®pe3epoBathb

MOBEPXHOCTH 8,9

ToxapHo- 44h14 1,3 0,8 +0.4 -04
Buntope3nas(Puc.): | 40H14

Touuts 88H14

TTOBEPXHOCTH

3,16,8,9

Tokapho- 85f9 1,6 2,4 +0.4 -0.4
BunTopesnas(Puc.): | 72h14

Touuts 42h9

TIOBEPXHOCTH 45h14

2,14,3,17

TokapHo- 859 2 1 +0,5 -0,5
BuHTOpe3HasA(Puc.):

Touuts

IIOBEPXHOCTH 2,5

BepTukanbHo- 9,8H9 2,5 0.8 +0.4 -0.4
dbpesepnas(Puc.):

bpesepoBarth

MMOBEPXHOCTH 18

TokapHo- 41,7 2,5 0.8 +0.4 -0.4
BuHtope3Hasi(Puc.): | 45,7

Touuts 42H8

IIOBEPXHOCTHU 46H8

16,10,18,11,10

BepTukanbHo- 6,7+0,26 1,3 0,8 +0.4 -0.4
ceepauibHasi(Puc.):

CBepauThb

MMOBEPXHOCTH 19

B pesynbrare npousBeAeHHOro pacuera ObUIM OINPEENICHbl MPUITYCKU Ha
00pabOTKy OTBETCTBEHHBIX OTBEPCTUA M Ha3HA4Y€Hbl OOLIME MPUIYCKH Ha

00paboTKy OCTaJIbHBIX TTOBEPXHOCTEH.
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2.7. HazHayeHue pe;KUMOB pe3aHusi

[IpousBeneM BbIOOp PEXUMOB pe3aHUsl MO Karajaory (UPMBI

pe3yJIbTaThl 3aHeceM B Tabnuiry 12.

Tabnuua 12 - DneMeHTHI pexxuMa pe3aHus Mo oreparusm

«Sandvik»,

HanmenoBanwue onepanuu, nepexona, |t,Mm | So, n, V,

MO3UILINHI MM/00 00/MHH | M/MUH
1 2 3 4 5

Omnepanus 05 KomOuHMpOBaHHAs ¢

qIry

Touuts P8519 10 KynauKoB

Tounts P73h14 Ha 1=60,5H12

Tounts P45h14 na 1=55H14 2 0.6 400 159

Tounts D42h8, BeIACPKUBaAs pa3Mep

11,5H12 u Oneune

TouuTe TOPUBI 110 pazmMepam

55;61;11,5.

Touuts (hacku B orBepcTrn 3x45°

@15, @42, @85

Ceepiuuts 2 oTBepcTus Q7 3,35 0.6 350 120

3eHkepoBaTh oTBepcTUe D15 0 0,6 400 120

Hapesats pe3nby M8-7H na Imin=18 | 0,65 1,25 660 16,6

dpeseposats nasz 10 2 0,6 660 16,6

Jorounts B85 2 0,6 400 159

Touuts 01B.045,7, @41,7 u dacku B | 2;0,86 | 0,6 660 16,6

2X OTBEPCTHSX

PazBepHyTh OTB. (346, D42 0,15 0,6 400 159

®pesepoBarh TOPIBI B OOJETYCHUH,

BBLIEpKMBasg pasmepbl 32,88, me | 1,5; 0,6 660 16,6

Hapymas pasmepa 2mMMm u topusl no | 0,5; 2.

pa3Mmepy 88, Beiaepk. RS

Hsm. | Jucm
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2.9 PacyeT TeXHMYeCKUX HOPM BpPeMEHH

Hopwmoit Bpemenn ['OCT 3.1109-82 Ha3biBaeTcsi perjiaMeHTUPOBAHHOE
BpeMsl  BBINIOJIHEHUSI ~ HEKOTOpOro  o0beMa  paboT B ONpEACICHHBIX
MPOU3BOJICTBEHHBIX  YCJIOBHUSX OJHHM WM HECKOJBKUMH HCHOJHUTEISIMU
COOTBETCTBYIOIIEH KBaTU(UKAIUH.

CrpyKTypa HOPMBI BpEMEHU Ha MEXAHUYECKYIO0 00paboTKy

tyynoe BpeMs onpenensiercs mo ¢popmye 9.

—t +1 4—&‘06C +l‘n, (16)

rae  ,- OCHOBHOC BPEMs;

? .~ BCIIOMOTATEIbHOC BPEMSI;

6.~ BPEMA Ha oOcnykuBaHUe pabovero Mecra;

t in - BpemMs Ha JUYHBIE TOTPEOHOCTH M, IPU YTOMHUTEIBHBIX paboTax, Ha
JOTIOJIHUTEJIBHBIA OT/BIX;

7,” BPEMA HA IEPEpHIBBI B paboTe B COOTBETCTBHMU C TEXHOJOTHUEH U

OpraHM3aIfel MPOU3BOICTBEHHOTO MpoIiecca.

OcHOBHOE BpeMs - 9TO YacCTh IMITyYHOTO BPEMEHH, 3aTpadyrnBaeMasi Ha U3Me-
HeHue W (MJIM) TOCTEeAYIOIIee ONPECICHHE COCTOSHUSA mpeaMeTa Tpyaa. NHbeimu
CJIOBaMHU -3TO BpeMs Ha 00pabOTKy, COOpKY WJIM KOHTPOJb u3aenus. OCHOBHOE
BpPEMS MOKET ObITh MAIIIMHHBIM, MAIITUTHHO-PYYHBIM U PYIHBIM.

[Tpu paboTe Ha METAJUIOPEKYIIUX CTAaHKAX OCHOBHOE MAIIMHHOE BPEeMsI JJIs
Ka)KJI0TO TEXHOJIOTHIECKOTO TIEPEX0/1a ONPEACIISIOT 1Mo (hopMyJie:

ty =Ixifs, (17)
rae |- pacderHas anuHa 00paOaThIBAEMOW MOBEPXHOCTH WU OOpabOTKH B

HAIPABJICHUH T101A4H;

| - 4nciI0 paboUnX XOI0B;

S- MUHYTHas T0/1a4a.

BcnomMorarensHoe Bpems - 3TO 4acTh IMITYYHOTO BPEMEHH, 3aTpadyuBacMast
Ha BBIMOJHEHHUE MMPUEMOB, HEOOXOIUMBIX ISl OOECTICUCHUsI N3MEHEHUS U TTOCIIe-

AYIOEro OImpeacyiCHUA COCTOAHUA NPECAMETOB Tpy/a. BcrniomorarensHoe BpCMs1
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BKJIFOUEHMSI, BPEMS Ha YIIPaBJICHUE CTAHKOM, BPEMs Ha YCTAHOBKY, 3aKpEILJIEHUE U
CHSTHE J€Tall, MHCTPYMEHTa U NPUCHOCOOJEHUsT BO BpeMsi pabOThl, BpeMsl Ha
U3MEpEHUs JeTanu. OTH JEWUCTBHS TMOBTOPSIOTCS C KaxJIodM oOpabarbiBaeMoun
JeTalbl0  WIM Tociae 00pabOTKH  ONPEIeNIEHHOr0  KOJMYeCTBa  JIeTaleH.
BcenomoratenbHoe BpemMsi MOXKET OBITh TaKKE€ MAIMHHBIM M py4HbIM. Ecin
JENCTBUSA, HA KOTOPbIE 3aTPAUYMBAETCS] BCIIOMOI'aTEIbHOE BPEMSI, BBIIIOJHAIOTCS BO
BpeMsi 00pabOTKM 3aroTOBKH, TO BCIIOMOTATEeIbHOE BpeMsSl IEPEKPbIBAETCS
OCHOBHBIM M Ha3bIBAETCS INEPEKPHIBAEMBbIM BCIIOMOTaTEIbHBIM BPEMEHEM,
BcenomMorarenbHoe BpeMsi MOKET COCTaBIATh 40 35% IITYYHOTO BPEMEHH.

YacTh IITy4HOrO BPEMEHHU, paBHAasi CyMME OCHOBHOI'O M BCIIOMOTaTEIbHOTO
BPEMEHU HA3bIBAETCS ONEPATUBHBIM BPEMEHEM, T.€.:

IO?I :}.‘O +f8 (18)

Bpewms o6ciyxuBaHus pabouero mMecra - 3TO 4YacThb LITYYHOI'O BPEMEHH,
3aTpayrBaeMas MCIOJHUTEIEM Ha MOJJEPKAHUE CPEICTB TEXHOJIOTHYECKOTO
OCHALIEHUS] B pabOTOCIIOCOOHOM COCTOSIHUU, YXOJ 332 HUMH U pabOYMM MECTOM.
Bpemsa oOciyxuBanust pabodero Mecra MOAPA3IENAETCI HAa TEXHUYECKOE U
OpraHU3alMOHHOE BpEMSI.

Bpems Ha opranusanroHHoe oOCIyKHUBaHUE pabodero MecTa OonpeaesseTcs
B MPOLEHTaX OT OIEPaTUBHOIO BPEMEHUM U COCTaBisieT B cpeaHem 2-4% B
3aBUCUMOCTH OT THIIa U pa3Mepa CTaHKa. B OTAENbHBIX Cllydasx, HallpuMmep, s
0ecLieHTpOBO-ILIM(OBATIBHBIX CTAHKOB 3TO BpeMs yBennuuBaercs A0 13%. Bpems
Ha JIMYHbIE MOTPEOHOCTHM - ATO YACTh IITYYHOIO BPEMEHM, 3aTpaurBacMmasi
YeJIOBEKOM Ha JIMYHbIE IOTPEOHOCTH U, INpPU YTOMHUTEIBHBIX paboTax, Ha
JOTOJTHUTENbHBIA OTIbIX. JlJI1 MEXaHMYECKUX LIEXOB 3TO BPEMs ONpENeNseTcs B
MPOLIEHTaX OT OMEPATUBHOTO BPEMEHH U ocTUraet 2,5%.

Bpemss Ha mnepepbiBbI B pPabOT€ B COOTBETCTBUM C TEXHOJIOTMEH U
OpraHu3alMel IMPOU3BOJACTBEHHOIO IIPOLIECCa YCTAaHABIMBAETCA OTAEIBHO, B
COOTBETCTBUHM C Ka)JbIM KOHKPETHBIM ciydaeM. HeoOXxoaumo 3aMeTuTh, 4TO

BpeMsi Ha 00€/IEHHBII NepephiB B HOPMY BPEMEHU HE BXOIUT.
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[Ipu m3roroBneHun Jeraneld NapTUsIMu K MTYYHOMY BpeMEHU A00aBIISIETCS
MOATOTOBUTENILHO-3aKIIIOUUTENIbHOE Bpemsi, koTtopoe 1o ['OCT 3.1109-82
omnpenensieTcss Kak HWHTEpBaJl BpPEMEHM, 3aTpauMBaeMblii Ha MOJTOTOBKY
WCIIOJHUTENS. WM UCIOJHUTEIEH M CPEACTB TEXHOJOTHMYECKOTO OCHAIICHUS K
BBITIOJIHEHUIO TEXHOJIOTUYECKOUN Orepanuu U NpUBEJACHUIO TTOCIEIHUX B MOPSIOK
MOCJIe OKOHYAaHUSI CMEHbl U (WUJIM) BBIMIOJIHEHUS STOM omepanuu sl NapTUu
IPEIMETOB TPYIa.

[ToAroTOBUTENBHO-3AKIIOYUTENILHOE BPEMS ONpEAEsieTcs 11l BCel mapTHH
JeTajiel U He 3aBUCUT OT pasMmepa maptuu. CyMMa HITYYHOTO BPEMEHHU M JIOJIH
MOJTOTOBUTENIbHO-3aKIIIOUUTENILHOTO BpPEMEHU IS OJHOW JeTanu o0pa3yroT
HITYYHO-KAJIbKYJIALIMOHHOE BpeMS, T.€.:

fuge =ty Tz /7, (19)
rae t,; - HOAroTOBUTENbHO-3aKIIOUUTEIBLHOE BPEMS;

n - pa3Mep NapTUu JETAICH.

Bpemst o0paboTku mnapTuu JeTajieid Ha3bIBAETCA KaIbKYJSIIUMOHHBIM U
onpenensercs no popmyie:

fae =l XN+ 1z (20)

[ToAroTOBUTENBHO-3AKIIOYUTENIBHOE BpeMs BKJIIOYAaeT B ce0s 3aTpaThl
BPEMEHUM Ha IIOJyYEHHE MAaTepuajgoB, MHCTPYMEHTOB, MPUCIIOCOOIEHUH,
TEXHOJIOTUYECKON JIOKYMEHTAllMU, Hapsaa Ha padoTy; O3HAKOMJIEHUE C pabOTOM,
YEpTEKOM; MOJIyYeHHE UHCTPYKTaXa; YCTaHOBKY UHCTPYMEHTOB,
MPUCTIOCOOJICHNI, HaNaJKy 000pY/I0OBaHUS Ha COOTBETCTBYIOUIUN PEXKHUM; CHSITHE
IPUCIOCOOJICHUIA M HMHCTPYMEHTa; clladyy TOTOBOW MPOAYKIIMH, OCTaTKOB
MaTepuaioB, MPUCTOCOOICHHUHN, HHCTPYMEHTA, TEXHOJIOTUYECKON TOKyMEHTALUN U
Hapsia.

Pacuer BpemeHu npousBeaeH A

05 Kommekcuas ¢ UITY

OnpenenuM MTYYHO-KAIbKYJISIIIMIOHHOE BPEMSL:

Twrr-xk=Tmr+To3/n, (19)
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rac

rac

Trac

T mr=To+Te+Tor+To0c, (16)

To-ocHOBHOE BpEMA

TB -BCcIOMOTaTenbHOE BpEMS
ToT-BpeMs Ha OTABIX U JIUYHBIE TOTPEOHOCTH

Tobc-Bpemst Ha 00CTy)KUBaHKE Pab0OYero MecTa

To=Lxi/Sm, (17)
L-mmHa 06paboTKH
I- YHCII0 TPOXO/IOB
To=22,07 mun
Te=Ty+Tnep+ Z Tnep+Twus, (21)

Ty-BpeMs Ha YCTaHOBKY JETAIIN

Triep-Bpems CBI3aHHOE C IEPEXOA0M
ZTnep -BpEMsI HE BOIIEAIIEE B KOMILIEKC

Tu3-Bpems Ha U3MEpPEHNE IeTaln

Ts=5,35

- BpeMs Ha YCTaHOBKY ly.;, = 0,3 MuH.

- BpeMsl, CBA3aHHOE € NEPEXOAOM fpep = 0,8 MHH.

- BpeMsl, HE BOLIEIIEE B KOMILIEKC Ztlnep = 0,7 MuH.
- BpeMs Ha u3Mepenue t,,, = 0,4 MuH.

Onpenenum onepaTUBHOE BpeMst
Ton=To+TB=27,42 Mmuu

Bpems Ha otnbix u JuuyHble notpedHoctu T, ompenensercs kak 4% oT

OTIEPaTUBHOTO, TO €CTh T, = 0,14 MuH.

Bpewms na o6cnyxuBanue Ty, = 0,14 MuH.
tyunoe Bpems: Ty = 29,1 muH.
[ToaroToBUTENBHO-3aKIIOYUTENBbHOE BpeMs: T, = 25 MuH.

I tygno-kanbKyasuonHoe BpeMs: Ty = Ty / N+ Ty = 31,1 MuH.
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Tabnuma 13 - Hopmbl BpemeHH

HaunmenoBanue ornepanuu To TB, mun | Trs3,mMun T, Mmun
MUH
05 Kommekcuas ¢ UITY 22,07 5,35 25 31,1

BeiBoa: IIpoBeneH BBIOOp pexXHMOB pe3aHusi 1mo karaimory Sandvik wu

OIIPCACIICHHBI HOPMBI TCXHOJOTHUYCCKOI'O BPCMCHM.

Usm. | Jlucm Ne ookym. Toonucs | /lama
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3. PASPABOTKA YIIPABJISAIONIEA ITPOT' PAMMBbBI

Bunbl u xapakrep paboT 1Mo MPOSKTUPOBAHUIO TEXHOJOTUUECKHUX MPOIECCOB
00paboTku aetanet Ha crankax ¢ YIIY cymiecTBeHHO oTinyaroTcs OT padoT,
MPOBOJUMBIX TPU HCIOJIB30BAaHUU OOBIYHOTO YHUBEPCAIBHOTO U CIEHUAIBLHOTO
obopynoBanusa. Jlns ob6pabotkum Ha crtankax ¢ UYIIY HeoOxoguMm neTabHO
pa3pabOTaHHBI TEXHOJOTMYECKUU MpoLecc, NOCTPOEHHBIM 1mo nepexoaam. Ilpu
00paboTKe Ha YHUBEPCATbHBIX CTAHKAX M3JIUIIHSS JeTAIU3aIUs HE HYKHA.

IIpn ucnons3oBanuu UYIIY nossisieTcs NPUHLUMIMAIBHO HOBBIA 3JIEMEHT
TEXHOJIOTHYECKOTO Mpolecca — YIPaBISIONIAs MporpamMma, Ijs pa3paboTKu U
OTJIAJIKU KOTOPOU TPeOyIOTCS IONMOJHUTEIbHBIE 3aTPATHI CPEJICTB U BPEMEHHU.

CyuiecTBEHHONM OCOOEHHOCTBIO TEXHOJIOTMYECKOTO IMPOCKTUPOBAHMS IS
crankoB ¢ UYIIY sBusercss HEOOXOIUMOCTh TOYHOW YBSI3KM TPACKTOPUU
aBTOMAaTHUYECKOTO ABWKEHHS PEKYLIEr0O MHCTPYMEHTA C CHUCTEMOW KOOpIMHAT
CTaHKa, HWCXOJHOM TOYKOH M TIOJOKEHHMEM 3aroTOBKH. OJTO Hajaraer
JIOTIOJTHUTENIbHBIC TPEOOBaHUS K MPHUCIOCOOJICHHUSIM ISl 3a)KMMa M OpUEHTAaIlUU
3arOTOBKH, K PEXKYILIEMY HHCTPYMEHTY.

Pacmmpennble  TEXHOJIOTMYECKHE  BO3MOXKHOCTM  CcTaHkoB ¢ YIIY
00yCaBIMBAIOT HEKOTOPYIO CHEUU(UKY pemieHus TaKuX TPAAUIIMOHHBIX 3a/]ad
TEXHOJIOTUYECKOW  TNOATOTOBKH, Kak  IPOEKTUPOBAHUE  ONEPALMOHHOTO
TEXHOJIOTMUECKOT0 Tpoliecca, Oa3upoBaHue JAE€Taal, BBIOOP MHCTPYMEHTA U T.1.

[Ipu nocrpoenun Mapuipyta o0paOoTku Aetaineid Ha crankax c YIIY
HEO0OXO0IMMO PYyKOBOJICTBOBATHCS OOIMMH MPUHILIUIIAMH, ITOJIOKEHHBIMU B OCHOBY
BbIOOpA MOCIIEIOBATEIBHOCTH OTEpaluii MexaHM4eckoil o0paboTKH Ha CTaHKax ¢
pY4YHBIM yrmpaBiieHueM. Kpome TOoro, OOJKHBI YUYUTBHIBaThCS cCHEU(pUYECKHE
ocobennoctu crtankoB ¢ YITY. [Tostomy MapripyT oOpaOOTKH pPEKOMEHIyeTCs
CTPOUTH CIEAYIOIUM 00pa3oM.

1. Tlpomecc mexaHmdeckoi 0OOpaOOTKM AETUTh HA CTaAUH (YEPHOBYIO,
YUCTOBYI0 M OTJAEJIOYHYI0), YTO OOECIEeUMBaET MOJIY4YEHHE 3aJaHHOW TOYHOCTHU

00pabOTKM 3a CYET CHUXKEHHUS €€ TMOIPEIIHOCTH BCJIEACTBUE  YHPYIHX
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nepemeniennit cuctemsl CIIM]I, TemmeparypHbIX Aegopmaiiii U OCTaTOYHBIX
HANPSKECHUN

2. B mensx yMeHBIIEHHS TOTPEIIHOCTH Oa3upoOBaHUS M 3aKPEIUICHUS
3aroTOBKM  COOJIIOIaTh  MPUHIMIBI  TOCTOSHCTBA 0a3 W COBMENICHUS
KOHCTPYKTOPCKOM U TEXHOJIOTHYECKOH 0a3.

3. Ilpm BpIOOpPE MOCHENOBATEIBHOCTH ONEpalMid  CTPEMHUTBCS K
obOecrieueHnI0 TONMHOW OOpabOTKM JeTaly MPU MHUHUMAJIBHOM 4YHUCIIE €€
YCTaHOBOK.

4. J1;st BBISBIICHUSI MUHUMAJIBHO HEOOXOIMMOTO KOJIMYECTBA TUIIOPA3MEPOB
PEXKYIIMX UHCTPYMEHTOB IpPHU BBHIOOPE MOCIEAOBATEIBHOCTH OOpabOTKH JeTallu
MIPOBOJIUTH TPYNITUPOBAHKE 00padaTHIBAEMBIX TOBEPXHOCTEH

5. Ilpm TOYEHMHM 3aroTOBOK THUIIA TEJI BpALICHHUS MEPBOHAYAIBHO
oOpabarbeiBaeTcs OoJiee KecTKas 4acTh (OOJIBIIUN JuaMeTp), a 3aTeM 30Ha MaJIon
HKECTKOCTH.

SINUMERIK 840D sl nmpencraBiser co00i yHUBEpCAIbHYIO M THOKYIO
cucremy UIlY, pacmmpsiemyro makc. 1o 31 ocu. [leneHTpanu3oBaHHas, JIETKO
U3MEHsIEMasi, OTKpbITas CHUCTEMA C IIUPOKUM CHEKTPOM (PYHKIIUH MOXKET
UCIIOJIb30BaThCS MPAKTUYECKU JUIsl JII0OOM TEXHOJOTHHW; JaHHAas CHUCTEMa
yCTaHABJIMBAET JTAJOHBl B JUHAMUKE, TOYHOCTH W BO3MOXKHOCTSAX CETEBOU
WHTETPaLUH.

OTnuuuTenbHble 0COOCHHOCTH:

- SINUMERIK 840D sl ato cucrema UITY 11st BEIOTHEHMS 337129 CPEIHEH
U BBICOKOM CJIO’KHOCTH;

- Makc. paboune XapakTepUCTHKU M TMOKOCTH MPEX]IE BCETrO AJIsI CIOXKHBIX
MHOTOOCEBBIX YCTaHOBOK;

- CKBO3Has OTKPBITOCTH OT yIpaBieHus a0 sapa UITY;

- TECTUPOBAHHOE 10 YIIPABJICHHUSI u IPOTrPaMMUPOBAHUS
(manpumep, ShopMill wiun ShopTurn) u npoaykter Motion Control Information

System (npoayxktsl MCIS) 1151 Npou3BOICTBEHHOM C(heEpHI;
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- BCcTpoeHHbIE cepTudunmpoBanubie GyHkmu 6e3omacHoctTd SINUMERIK
Safety Integrated, koTopsie TO3BOJIAIOT OOECHEYUTh BBICOKOID(DEKTUBHYIO,
IPOCTYIO M AKOHOMHUYHYIO 3alMTa epcoHaia U 000py10BaHUA.

- SINUMERIK 840D — nonHoCTbIO 1 pOBasi cUCTEMa JUIsl TPAKTUIECKU
BCEX THIIOB MPUMEHEHUW. ITO cHUCTeMHas IuiargopmMa C MNPOTPECCUBHBIMU
GYHKIUSIMU.

CoBmectHo ¢ mudpoBsiM npeodpazoBareniem SIMODRIVE 611D u IJIK
SIMATIC S7-300 SINUMERIK 840D mnpencraBisieT MOJHOCTBIO HU(PPOBYIO
CUCTEMY, KOTOpasi MOAXOIUT JAJISl CIOXKHBIX 33Ja4 00pabOTKH M JIEMOHCTPUPYET
BBICOKUH YPOBEHb TUHAMUKHU U TOYHOCTH.

Bo Bcem mupe SINUMERIK 840D npumensiercst s TOkapHOil 00paboTKw,
cBepyieHHs, ¢pe3epoBaHus, UUTM(OBAaHMS, Jla3epHOM O0OpabOTKH, TIOPE3KH,
nepgopalnu, U3roTOBJICHHUS] OCHACTKU U MHCTPYMEHTA, KaK CHUCTeMa YIpaBJICHUS
npeccaMu, JIJIsl BBICOKOCKOPOCTHOTO PacKposi MaTepuaioB, 00pabOTKU ApEBECUHBI
U CTEKJIa, TPAHCIIOPTUPOBKH, CKIIAJICKHX 3a]1a4.

SINUMERIK 840D B moayne NCU (Numeric Control Unit — ycTpoiicTBO
YUCJIOBOrO yrpaBiieHus) oObeauaser 3amaun UITY, IIJIK m koMMyHUKaIUU.
VYcranoBieHHblid B Kapkac-HocutTenb, NCU BcTpamBaeTcs HENOCPEICTBEHHO B
mudpoByo cucremy npeoobpazoBanus SIMODRIVE 611D, mpu stomM oOH
pacroJiaraeTcsi CrpaBa, HeTOCPEACTBEHHO Y MOAYJISl TUTAHUS-PEKYTIEPAIIHH.

Bapuanter npoueccopoB NCU u cucTteMHOE NpOrpaMMHOE OOecrieueHHe
JTaeT BO3MOXHOCTh ONTUMAIBHOM a/laliTallui K CTAHKY M K 3a7ja4e 00padOTKH.

I[Ipu nomonm SINUMERIK 840D MoxHO ymnpaBiasiTh Makcumym 31
ocsiMu/mnuHAeNsIMU. [Ipu MakcuManbHOM MCTOJIB30BaHUM MOAJIepKUBaeTcs 10 10
KaHAJIOB Ha KaXIYI0 TPYMIy PEKUMOB padOThl M MakcuMmyM 12 ocelt/mmuHaenen
Ha Kaxapli KaHayi. Kaxaplii kaHam MOXET MMETh CBOIO COOCTBEHHYIO TPYIIITY

PEXUMOB pabOTBHI.
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SINUMERIK 840D mo3BoisieT mpocTo M JIKOHOMHUYHO O0OECIEeYHUTH
BBICOKO?((EKTUBHYIO  3allUTy OOCITY>KMBAIOIIEr0 TE€pPCOHaja U  CTaHKOB
OJs1arosiapsi BCTPOCHHBIM CEPTU(PUIUPOBAHHBIM (DYHKIIUSAM 3aIUTHI.

3.1. ®dparMeHT ynpaBJsOmed NPOorpaMMbl O0OPAOOTKH HAPYKHBIX
noBepxHocreii kopmyca (onepamnus 05, nepexon 1)

[Tporpamma paspabateiBaetcss B cucreme UITY SINUMERIK 840D sl.

Koudurypanus n pacmnosnoxxkenue o0padaTbiBaeMbIX MMOBEPXHOCTEH MPUBEJCHBI HA

pucyHke 15.
!
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Pucynok 15 - Kondurypamus u pacronoxkeHue o00padaThIBaéMbIX
IMOBEPXHOCTEN
Ha pucynke 16 0603HaueHbI 6a30BbIe TOUKH M OCH KOOPIMHAT.
JIucm
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Koopmunater Touku 0: X=0, Z = 0.

Tabnuua 14 — KoopaunaTel Touek 00xoaa

“C

_

Pucynok 16 — ba3oBbie TOUKH U OCH KOOPAUHAT

ba3oBasi Touka — LEHTp MPaBOro TOpIA, MPUBEAECHHOTO Ha pucyHke 20.

Koopaunate! Touek o06xoaa npuBeeHbI B Tabuie 14.

Homep Toukn KoopaunaTtel TOUKH
X | Z
Crpoka o0xona N-1-2-3-4-5-6—7-8-9-10-11-12-13-14-15-16-N
1 2 3
N 400 400
1 22,5 0
2 7,5 0
3 7,5 -1
4 8,9 0
S 20 0
6 21 -1
7 21 -11,5
8 22,5 -11,5
9 22,5 -55
10 31 -55
11 31 -61
12 41,5 -61
13 42,5 -62
14 42,5 -195
15 44,5 -195
16 44,5 -62
Tucm
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Hwxe npuBeneHsl OCHOBHas ynpaBiAOIIAs OporpaMMa C YacTHYHOU

pactppoBKOI KaJapoB.

Tabnuua 15 — ynpapsstonas nporpaMMa ¢ 4aCTUYHOM paciin(poBKOii KaJpoB

GO X400 Z400 Y cKopeHHOe MepeMENIeHre B TOUKY CMEHBI
UHCTPYMEHTA
T1 D1 M06 T1 - Homep unctpymeHnrta

D1 — Koppekrop uHCTpyMeHTa
MO06 — CMeHna HHCTpYMEHTa

G54 G90 G18 G95 FO.56

G54 — akTuBU3AIMS CMEIICHHUS HYJIEBOU
touku getanu (X0Z0 — HyneBas Touka
JIETAJIN )

G90 - IlporpammupoBanue B aOCONFOTHBIX
pasMepax,

G18 - BEIOOD TIOCKOCTH
MPOrpaMMHUPOBAHHUS XZ (TOKapHbIE
paboThI)

G95 — nmogaga ¢ Mmm/00
FO0.1-Bxirouenue mogauu 0.1 Mmm/00

G97 S255 M04 M08

G97 - nmocrosstHHOE 4MCIO 000pPOTOB
IITTAHIEIIS

S2000 — Yucno obopotos — 2000 06/MuH
MO04 - Bpamenue NUHIETS TPOTHB

4aCOBOW CTPEJIKH
MO8 — Bkirouenne COX

G00 X135 Z0 GO0 - beicTpeiif 1OABOJA B TOYKY C
koopauHatamu X135, Z0

GO01 X80 GO0l - JluueitHoe mepemenieHue ¢
3aJlaHHOU nmojgadueu B TOYKY C
koopauHatamu X80, Z He usmeHsercs

MO05 M09 MO5 - BreIKIIOYEHHE MITTHHIETS
M09 — Brixmrouenne COXK

MO1 [IpuocranoButh  pabOTy CTaHKa [0

Ha)XaTHA KHOIIKHK «CTapT», CCJIIM BKIIOYCH
PCKUM ITOATBCPKIACHHNA OCTAHOBA

Hszm.
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Huxe npuBeneH gpparMeHT ynpapisioieil mporpaMmabl.

N1 GO X400 Z400

N2 T1 D1

N3 G54 G90 G18 F0.56
N4 G96 S250 lims=2000 M4
N5 GO0 X22,5 Z0

N6 GO1 X7,5 Z0

N7 GO0 Z-1

N8 GO0 X8,5 Z0

N9 GO01 X20 Z0

N10 GO1 X21 Z-1

N11 GO1 X21 Z-11,5
N12 GO0 X22,5 Z11,5
N13 G01 X22,5 Z-55
N14 GO1 X31 Z-55
N15 GO0 X31 Z-61
N16 GO0 X41,5Z-61
N17 GO01 X42,5 Z-62
N18 GO1 X42,5 Z-195
N19 GO0 X44,5 Z-195
N20 GO1 X44,5 Z-62
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4, IKOHOMUNYECKASA YACTbH

4.1. Texanuyeckoe onucaHue paspadaTbiBaeMoro MeponpusiTusi

B gaHHOM JUIUIOMHOM MpPOEKTE€ MPOU3BOJUTCA COBEPILIECHCTBOBAHME
TEXHOJIOTUYECKOTO Mpoliecca aetain «BTylka 5KCHEHTpUKOBas» Ha yYacTKe
MEXaHUYEeCKOW O00pabOTKM B YCIOBUAX CpPEIHECEPUHHOTO MPOU3BOJICTBA C
KOJMYECTBOM BBIITYCKAEMbIX TOTOBBIX AeTasield 1500 mTyk B rom.

Pa3paboTanubiii TEXHOJIOTHMYECKH mporecc o00ecrneuynBaeT TEXHUKO-
HPKOHOMHMYECKUE TIOKA3aTelu BBINIYCKAa MPOAYKIMU BBICOKOTO  KayecTBa,
MaKCHMaJbHOE HCIIOJIb30BAHUE HOBEUIIETO MPOrPECCHBHOTO OOOpYAOBaHUS U
MPUEMOB MPOU3BOJICTBA, TPUMEHEHUE CIEIUATBHBIX TPUCTIOCOOJICHU.

IIpu pa3paboTke mnpoekra ObUIM YYTEHbl: THUI MPOU3BOJCTBA —
CpelHecepuiHOe; CBOWCTBA W OCOOCHHOCTH 00pabaThiBaeMOro MaTepuaa,
PUMEHEH MPOrPECCUBHBIA MHCTPYMEHT, pa3paboTaHa yIpasJsionias mporpaMmma.

B skoHOMHYECKON YacTH MpoekTa OyJeT MPOU3BEAEH PACUET KAMUTAIBHBIX
3aTpaT W OmpeaeNieHue HKOHOMHUYECKON 3P HEKTUBHOCTH pa3pabaThIBa€MOro
TEXHOJIOTUYECKOT0 Mpoliecca.

4.2. PacueTr KanuTaJbHBIX 3aTPaT

OmnpenensieM pa3Mep KaUTAIbHBIX BIOXKEHUHN 10 popmyiie:

K= K06 + Knpc, (22)
rie  K,s — KanuranpHbIC BIOXKEHUS B 000pyI0BaHuUE, P.;

Kipo — KanuTaupHBIE BIOKEHHMA B IPOTrpPaMMHOE OOecnedeHue, pyo.; T.K.

OpeanpusaThe pacrnojiaraerT o0OpyJOBAHMEM JUII  IPOrPAMMHPOBAHHUS

crankoB ¢ UYIIY, TO 3arpar Ha mnporpaMMHOE OOECleYECHUE HeET.

Onpeoensaem Konuuecmeo mexnoa02uiecko2o 000pyoosanus

KonunuecTBo TeXHOIOrH4YECKOro 000pyA0BaHUS PACCUUTHIBAEM 10 opMyJIe:

t-N_
g=—— (23)
F06 'kBH 'k3

rae - WTy4HO-KanbKyJISHOHHOE BpEMS ONlEpalnH, 4.;

Nro;[ — roaoBas 1nporpamMma BBIITOJIHCHHA ﬂeTaHCﬁ, mT.,

Jlucm

1T 44.03.04.120 113

Usm. | Jlucm Ne ookym. Toonucs | /lama




Ny = 354 mT. 6a3oBeiii Bapuant; Ny, = 1500 mr. mpoexTupyemslii
BapUAaHT;

Fos — AelcTBUTENbHBIN QOH]T BpeMeHU paboThl 000pYy10BAHMS;

Kpy — KO3 (UIIMEHT BBITIOJIHEHHS] HOPM BpeMeHH, Ky = 1,02;

K3 — HOPMaTUBHBIA KOAGOUIIMEHT 3arpy3ku 000pyI0BaHUs, JJIsI CEPUIHOTO
npousBoaCTBa; k3 = 0,75 + 0,85.

PaccunthiBaeM  JIEUCTBUTENBHBIM TOMOBOM (OHI BpeMeHU pPabOTHI

o0opyaoBaHus 1o GpopMmyiie:

F,=F, (1— 1121(’) J (24)
rne  F, — HomuHaNBHBIN QOHI BpeMeHu paboThl €IMHUIBI 000PYJOBAHHUS, U.;

K, — IIOTEPU HOMUHAIBHOIO BPEMEHH pabOTHI €IMHMIBI 00OpPYIOBaHUS HA

peMOHTHBIE paboThI, %0.

HomunaneHbeli  QoHJ  BpeMeHH pabOThl  €IuHMIBI  000pyAOBaHUSA
OMpeIeNAeTCs 0 MPOU3BOJICTBEHHOMY KAJICHIAPI0 HA TeKymuil roa (365 nHeil B
rofly; Ipu NSATUAHEBHON paboueil Henene ¢ AByMs BBIXOJHBIMU AHSAMH Oyner 247
pabouux IHEH, B TOM 4YHCIE 3 COKpALEHHBIX Ha OJMH 4Yac Npeanpa3IHUYHBIX
pabouux 1HA U 118 BBIXOJHBIX M HEpaOOYMX NpPa3qHUYHBIX JHEH.) C y4eToM
YCTAaHOBJIEHHOTO pexuma paboThl (MpU OJHOCMEHHOM pEXHUME — 8 4, IpHu
JBYXCMEHHOM pexume — 16 u):

- IIpY OAHOCMEHHON paboTe COCTABIISAET:

F.=244.-8+3.-7=1973 u;

- TIpH IBYCMEHHOM paboTe (6a30BbIil BapUaHT):

F,=1973-2 = 3946 u.
- Ipu TpE€XcMeHHOM padoTe (ctanok ¢ YIIY):
F,=1973-3 =5919 u.

ITotepu pabouero BpeMeHM Ha PEMOHTHBIE paObOThI paBHbI 1,9% pabouero

BPEMEHH YHHUBEpcalbHOTO oOopyaoBanus u 2,5% mns cranka ¢ YIIY. Orcrona

JENUCTBUTEIBHBIN (POHT BpeMeHU paboThl 000pYAOBAHMS, COCTABIISET:
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19
F,; =3946- (1— ﬁj = 3871 4 0a30BbIi BaApUAHT.
2,5 _
F,; =5919- (1— M] = 5771 4 npoeKTUPYyEMbIil BAapUaHT.

Onpez[enﬁeM KOJIMYCCTBO CTAHKOB I10 HITYYHO-KAJIbKYJILIIUOHHOMY BPCMCHHA

no ¢opmyne (23). JlanHble Mo pacueraM CcBOAUM B Tabmuily 16 mo 6a3zoBomy

BAPUAHTY.
s
o0 3g71.075-102 T
_0sems
domo=3g71.075.202 ™M™
0,25 354
=0,03 .

Gan12s = 3671 .0.75.1.02
OHpe,Z[eJISIeM KOJIMYECTBO CTAHKOB I10 HITy‘{HO-KaJIbeJ]HHI/IOHHOMy

BpEeMEHH, coryacHo pasnena 4.2. mo popmyse (23). lanHble o pacyeTaM CBOIUM

B Ta0uiy 17 1o npoeKTUpyeMOMY BapUaAHTY.

_0,53-1500 0
Queu 5771-0,75-102

18 1.

INocne pacuera Becex onepanuii 3HaueHUH (Tt (u-x)) ¥ (qp,) YCTaHABIHBAEM
IPUHITOE YUCIO PAdOYMX MecCT ((y), OKPYIJISs JJsl ONVDKAMIIero menoro ducia
HoJIydyeHHOE 3HaueHue ((p).

Tabmuua 16 - KoimnyecTBO CTaHKOB MO IUTYYHO-KaJbKYJISIHUOHHOMY BPEMEHH IO

0a30BOMY BapUaHTy

MoeIE EZ'EZEH; HOHHOE PacueTtHoe [Ipurumaemoe
8 yn KOJIMYECTBO | KOJIMYECTBO K3.0.
cranka | Bpems (Turr. au0), CTaHKOB, ( CTaHKOB,
q, > Mp s M
16K20 1.7 0,2 1 0,2
6H10 0,99 0,12 1 0,12
2H125 0,25 0,03 1 0,03
2 Tt (L-K) = 2,94 10,35 )y qu = 3
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Tabmuua 17 - KosMyecTBO CTaHKOB MO IITYYHO-KaJIbKYJISIUUOHHOMY BPEMEHH I10

IPOEKTUPYEMOMY BapHaAHTY

[ITyuHo-
PacueTtHoe [Ipurumaemoe
Mogenb | KalnbKyJISILUOHHOE
KOJINYECTBO | KOJMYECTBO K3.0.
CTaKa spemst (Turr. u10), CTaHKOB, (] CTaHKOB
. > P > o
MCU 0,53 0,18 1 0,18
)y TLHT. (-K) = 0,53 0,18 > On = 1

Onpeoenenue KanUMaAIbHBIX 6710HCEHUIL 8 000pyOOBanue

CBojiHas BeIOMOCTh 000pYI0BaHUS MpeICTaBiIeHa B Tabuie 18 mo

0a30BOMY BapUaHTY, [0 IPOCKTUPyEMOMY B Tabiuie 19

Tabnuna 18 — CBogHast BEIOMOCTh 000pYAOBaHUS 110 0230BOMY BapHaHTY

. MoIIHOCTB, CtonMoCTh OJTHOTO
= }
§ kBT CTaHKa, ThIC. P. %
o
=t 5
o & % o &
~ E Monenb b < g SR
5 © = 8 4 2 =
2 5 2 S < | llena 2 o la =
=9 5 o = Z E|5 B8
s X o o = ¥ |2 3|2 8
= a = = o © o = |2 §
= 5 S ° < g &8 2|E &
< = o o (=8 ©
= '8 S = 3] S |& 2|2 8
N o aa) = = 80 3
TokapHbIit
Bunropesnsr | 16K20 1 11 11 1990 22 2210 | 2210
n
BepTtukanbHo
P 6H10 1 3 3 1450 14,5 | 1595 | 1595
-dpe3epHbIit
BeprtukanbHo
-CBEpJIUJIIb- 2H125 1 4 4 2300 20 2500 | 2500
HBIN
Htoro 3 18 5740 6305 | 6305
Jlucm
JIIT 44.03.04.120 113 e
Usm. | Jlucm Ne ookym. Toonucs | /lama




Tabnuma 19 — CBoanast BeoMocTh 000pyAOBaHUs MO MPOSKTHPYEMOMY BapUaHTY

Morisocts, | CTOMMOCTB 0JJHOTO “
kBT CTaHKa, ThIC. P. 5
=
5 3 |55
HaunmenoBanue | Monen 2 = M z 3 B
000pyIoBaHus | b 25 = S S 0| & B
=2 b5 = X | & 2| B2
o x| o = Xl el z3|l g
= x| 3 v 3 S| Zlo=| 2=
= o 8 < = Sl el egg| E&
sl B | 8| &2l &2 58E|E8
28 o |l & | F |5 |x|=5|5%
1500 1500 | 1548
cranok ¢ YITY | MCU 1 7,5 20 432
0 50 |0 2
1548
Htoro 1 20 5

Kanuraneneie Bioxxenus B ooopyaoBanne (Kqs) ¢ yaérom 3arpy3ku cranka
Ha 18% coctasmsroT 0,18-15482=2786 ThIC.pYyO.

4.3. PacueT TeXHOJIOTHYECKOM ce0eCTOMMOCTH 1eTAJIH

Tekyiue 3atpatbl Ha 00pabOTKY JETadd PaCCUUTHIBAIOTCS TOJIBKO MO TEM
CTaThsIM 3aTPaT, KOTOPbIE U3MEHSIOTCS B CPABHUBAEMbIX BapUAHTAX.

B 06HICM CIydya€ TCXHOJOrn4ecKas ce0eCTOMMOCTh CKJIaAbIBACTCA U3
CICAYIOHUX 3JICMCHTOB, COTJIACHO (bOpMYJ'IC [ ]:
C= 33n + 33 + 306 + 3OCH + 3141 (25)
rac 33n — 3aTpaThbl HA 3apa60THy}0 miary, p.,

3, — 3apIuiaTa Ha TEXHOJIOTMYECKYIO 3HEPIHIO, P.;

306 — 3aTpaThl HAa COJIEP>KAHUE U HKCILTyaTaliio 000pyI0BaHus, P.;
3oei — 3aTPATHI, CBA3aHHBIE C IKCILTyaTal[Mel OCHACTKH, P.;

3, — 3aTpaThl Ha MAJIOLIEHHBI HHCTPYMEHT, P.

3ampambl Ha 3apa60mnylo niaamy OCHOBHbBIX U 6CROMOCaAmME/IbHbLX

padouux, yuacmeyiouux 6 mexHoa02uieckom npoyecce 00padomku oemanu.

3arpaThl Ha 3apabOTHYIO TUIATy OCHOBHBIX M BCIIOMOTATENbHBIX PabodYnx

paccunthiBaeM o popmyie [ |

331'[ = 31'[]) + 3H + 3K + 3Tp ] (26)

rac 3np — OCHOBHas1 M HJOIIOJIHHUTCJIbHAs 3apa60THa;1 miIara Co CTpaxOBbIMHU

B3HOCAMU MPOU3BOJACTBEHHBIX PabOUUX, P.;
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34 - OCHOBHAas W JIONOJIHMTENbHAs 3apa0OTHasl IJjjaTa CO CTPaxOBBIMU
B3HOCAMH HAJIQTYMKOB, P.;

3¢ - OCHOBHas W JIOTOJIHUTEJbHAs 3apa0OTHas IU1aTa CO CTPaXOBBIMH
B3HOCAMH KOHTPOJICPOB, P.;

3,y - OCHOBHas M JONOJHHUTENbHAs 3apabOTHas IuIATa CO CTPAXOBBIMH
B3HOCAMH TPAHCIIOPTHBIX paboUuX, p.

YuCIeHHOCTh CTAHOYHUKOB BhIYHCsieM 1o hopmyie [ ]

:Lﬁ%iﬂ, 27)

p

Yer

rae  F, —nelcTBUTENbHBIA TON0BOM (POHI BPEMEHH PabOTHI OJHOTO paboyero,

1973 u.;

Ky — K09 (pHIMEHT, YIUTHIBAIOIIUH MHOTOCTAHOYHOE 00CITy)KUBaHNE,

Kaw = 1;

t — ITYYHO-KAJIBKYJISIIIUOHHOE BpEMs OTepaliy, MUH;

N0z — TOJIOBasI MpOrpaMMa BBITTyCKa JieTaneii, 6a3oBblii Bapuant N, = 354

IIT., 110 TpoeKTUpyeMoMy BapuaHTy N, = 1500 mit.

JleiictBuTenbHBIA (OHT BpeMEHH pPaOOTHI CTAaHOYHHKA OMPEIENSIeTCA IO
MPOU3BOJICTBEHHOMY KajJ€HJaplo Ha Tekymwmii rox (365 — KaleHaapHoe
KOJINYECTBO AHEH; 118 — KOJIMYECTBO BBIXOJHBIX W MNPA3JIHUYHBIX AHEW; 247 —
KOJIMYECTBO pabounx IHEH, U3 HUX: 3 — COKpAICHHBIC MPEANpa3THUIHBIC THU
MPOJOKUTEIBHOCTRIO 7 4; 244 — pabouue THU TPOJOIKUTEILHOCTHIO 8 4;
norepu: 24 — OTMycK oyepenHo, | — morepu moj OOJBHUYHOMY JHCTY, 4 —
npouue; uTOro mnorepp — 29 nnsi.). OTCloga KOJIMYECTBO paboyux YacoB
CTaHOYHUKa cocTaBisier 1741 u.

[IpyaumaeM  3apaboOTHYIO TUIATy  TPOU3BOJACTBEHHBIX  pabouWx W
PacCYUTHIBAEM YHMCIEHHOCTh pabouux no gopmysie (27). Pe3ynbTarsl BHIYUCICHHM

cBoAuM B Tabnuiy 20 o npoeKTupyeMoMy BapuaHTy B Tadnuie 21.
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Tabmuma 20 — 3artparel Ha 3apabOTHYIO TUIATY CTAaHOYHUKOB IO 0a30BOMY

BApUAHTY
HaumenoBan | Pasps | HacoBas | LlTyuHo- 3apaboTtHast | YUCIIEHHOCTh
ue onepauuud | 11 tapudHas | KaIbKyJsd- | [JaTa, p CTaHOYHUKOB

CTaBKa, p. | UUOHHOE , 4ell.

BpeMs, U

ToxkapHas 4 150 1.7 255 1
Bunropesnas
Beptukanerao |3 125 0,99 148,5 1
-ppe3epHas
Beptukansuo | 3 125 0,25 37,5 1
-CBEpJIUJIbHAS
Htoro 410 3

OmnpenenuM 3aTpaThl Ha 3apabOTHYIO TUIATY HA TOJAOBYIO MPOTPAMMY:
33m = 410-354 =145,140 TrIC.pYO.

Ky = 15 Kyon = 1,16; K, = 1,15,

33m = 145,140 -1-1,16-1,15 = 193,616 ThIC.pYO.

Tabnuua 21 — 3aTparsl Ha 3apaOOTHYIO MJIATy CTAHOYHUKOB MO MPOEKTUPYEMOMY

BApPUAHTY.
HaumenoBanue | Pasps | HacoBas | llIty4dHo- 3apabotHas | UucIeHHOCT
onepanuu I tapudHas | KaIbKyJd- | [jaTa, p b
CTaBKa, p. | IMOHOE CTAaHOYHUKO
BpeMms, 4 B, Y€l
Komruiekcunas | 3 125 0,53 66,25 1
Ha CTaHKe C
qIry
Hroro 66,25 1

OmpenenuM 3aTpathl Ha 3apabOTHYIO TUIATY HA TOIOBYIO IIPOTPaMMY:
33m = 66,25-1500 =99,375 ThIC.pYO.

Ky = 15 Kyon = 1,16; K, = 1,15,

33m = 99,375 -1:1,16-1,15 = 135,566 THIC.pYO.
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3apaboTHas miaTa BCOOMOTaTeIbHBIX pad0OYMX PAaCCUMUTHIBAEM IO opMyJIe:
ecn

3 — CT .FP.qscn.k .kP

BCIT N

don

, (28)

200

rae  Fp —pelicTBurenbHbIN rogoBoH (POH BpeMEHU pabOThl OJHOrO pabouero, 4.;
N0z — TOZIOBas Iporpamma Beimycka aeranei, N, = 354 mrt.;
K, — PaiOHHBIN KOG duLKeEHT, K, = 1,2;
K 1on — KOO OUIMEHT, yIUTHIBAIOIINNA JOTIOTHUTEIHHYIO 3apab0THYIO TIIaTy,
Knon = 1,23;
C;" - gacoBas TapudHas cTaBka paboYEro  COOTBETCTBYIOIIEH
CHEUUaIbHOCTH U pa3psaaa, p.;
U,en — UHCICHHOCTh BCIOMOTATENbHBIX pPabOYMX COOTBETCTBYIOLIEH
CHEUUaIbHOCTH U pa3psaa, p.
UnCcrneHHOCTh BCIIOMOTaTEIbHBIX pabouunx COOTBETCTBYIOILIEH

CHEIMANIbHOCTU U pa3psiaa onpeaensercs no Gopmyse:

L B PRALY (29)

rae g, — pacueTHOE KOJMYECTBO 0OOPYIOBAHMS, COTJIACHO pacyeTaM, COCTABIISET
0, = 0,35mr.;
N — 4KCII0 CMEH paboThl 000pyI0BaHMs, N= 2;
H — ancno crankoB, 00CTyKUBaeMBbIX OJTHUM Hajmagaukom, H = 7 mr.

Yan = O’iﬁ= 0,1 gexn.

YucneHHOCTh TPaHCHOPTHBIX pabouux cocrtaBiaser 5% OT uucna
CTAaHOYHHUKOB, YACIEHHOCTh KOHTPOJIEPOB — 7% OT UKciia CTAaHOYHUKOB, OTCIOJA!

Y panen. = 0,1-0,05 = 0,005 uen.;

Yonrp. = 0,1-0,07 = 0,007 uen.
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I[lo  Qopmyne

BCIIOMOTI'aTCIIBHBIX pa60‘II/IXI

3. = 90-1973-0,01-1,23-1,2 _
HaII — -

MIPOU3BEAEM

354

— 90-1973-0,005-1,23-1,2 _

3Tpchn. -

354

_ 90-1973-0,007-1,23-1,2

3 KOHTp. —

354

BBIYUCJICHUS  3apabOTHOM

b

3,7p.;

=5,2p.

I1J1aThI

JlaHHBIE O YKMCIIEHHOCTH BCIIOMOTAaTENbHBIX padOuux M 3apabOTHOH IJiaTe,

NpUXOIAIYIOCSA Ha OOHY ACTAJIb IO KAXIOMY HX BAPUAHTOB, CBOAUM B T3.6J'II/ILIy

22 1o mpoeKTupyeMomy B Tabmuie 23.

Tabnuma 22 — 3arpaThl Ha 3apa0OTHYIO IUIATy BCIOMOTATENbHBIX pabO4yuX MO

0a30BOMY BApUAHTY

CnenunanbHOCTh Yacosas HucneHHOCTS, 3aTpatsl Ha
pabouero tapudHas yeo. M3TOTOBJICHUE
CTaBKa, . OJHOM JIETaJH, P.
Hanamguuk 90 0,1 7,4
TpaucnopTHbIf 90 0,005 3,7
pabounii
Kontponep 90 0,007 5,2
Hroro 0,112 16,3
OnpenenuM 3aTpathl Ha 3apabOTHYIO IUIATY 3a TOJ:
33m = 16,3-354 = 5,77 TBIC.pYO.
Paccunraem 3arpaThl Ha 3apabOTHYIO TUIaTy 10 hopmyiie (28):
3.n = 193,616+ 5,77 =199,387 ThIC.pYO.
Jlucm
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Tabmuua 23 — 3aTparbl Ha 3apaOOTHYIO IUIATy BCIOMOIATENIbHBIX padOUYMX I10

IPOEKTUPYEMOMY BapHaAHTY

CnennanbHOCTh Yacosas YucneHnHocte, | 3aTrpaThl Ha
pabouero tapudHas cTaBka, | 4ell. U3TOTOBJICHUEC

p. OJHOM JIETaJH, P.
Hanamguuk 90 0,1 1,7
TpancnopTHbIN 90 0,005 0,8
pabouuit
KonTposep 90 0,007 1,2
Hroro 0,112 3,8

OmnpenenuM 3aTpaThl Ha 3apabOTHYIO TUTATY 3a TOJ:
33m = 3,8:1500 = 5,7 ThIC.pYO.

Paccunraem 3arpathl Ha 3apaboTHYIO TUIaTy 110 hopmyuie (28):
3.: = 132,566 + 5,7=138,266 THIC.pYO.
4.4. 3aTpaTbl Ha 3JIEKTPOIHEPTHUI0

3anaTBI Ha OJJICKTPOSHCPTUIO, PpPaCXOAyCMYIO Ha BbIIIOJIHCHUC OﬂHOﬁ

JeTajeonepaliu, pacCuuToiBaeM 1o popmyne [ |

3, = Ny Kk kot o (30)
7K, ’
rae Ny — ycraHOBIEHHas MOLIHOCTH IJIABHOTO 3JIEKTpOJABUraTrens (1o mac-
MMOPTHBIM JaHHBIM), KBT;
Ky — cpemamii k03D (GUIMEHT 3arpy3KHu IEKTPOJABUIATEINS 110 MOIIHOCTH,
kny =0,2 +0,4;
Ksp — cpenumii ko3 uIMeHT 3arpy3Ku 3IEKTPOIBUraTeNs 0 BPEMEHH, IS
KpyIHOcepuitHoro mpousBozactsa Ky, = 0,7;
Ko — cpemHmii  KOd(GQUIMEHT  OJHOBPEMEHHOW  paboThl  BceX
3JIEKTPOBHUraTeneit cranka, K., = 0,75 — npu aByx aBurarensx u Ko, = 1 -
IPU OJTHOM JIBUTaTeIIe;
JIucm
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Kw — ko3QduIHMEeHT, yUYWUTHIBAIOIIMIA IOTEPU DJICKTPOIHEPTHH B CETH
npeanpustus, Ky = 1,04 + 1,08;

N — K03pOUIMEHT TOJIE3HOro JEHUCTBUS 000pyAoBaHUs (IO MACHOPTY
CTEHKa);

Key — KOa(hduireHT BoimoHeHus HopM, Ky, = 1,02;

LI, — croumocts 1 kBT 4 snexrposueprumy, L, = 3,71 p.

[TpownsBoauMm pacdeTsl o BapuaHTam 1o gpopmyie (30):

11.0,2-0,7-1-1,06-1,7

- 371= -
3,(16K20) 07102 14,4 py6.;

s oty < F020T1106:009 o

-(6H10) = 07102 1T S PYD.

s omi1as < Z02071106:025 o

o )= 0,7-102 e PYD

o MeUy < 2002071106058 o0

(MCU) = 09-1,02 PET 03 PYO-

PesynbpTarel pacyeToB 1O BapuaHTaM CBOAMM B Tabnuimy 24 1o

IPOCKTUPYEMOMY BapHaHTY B TaOiHIry 25.

Tabnuua 24 — 3aTpaThl Ha AIEKTPOIHEPIHIO IO 0A30BOMY BapHaHTY

Mopens ctanka | YCTaHOBIICHHAs [lITy4yHo- 3aTpatsl Ha
MOIIHOCTB, KBT KIBKYJISIIUOHOE | DJIEKTPOIHEPTHIO,
BpeMsl, 4 p.
16K20 1.1 1.7 14,4
6H10 3 0,99 2,3
2H125 2.2 0,25 0.77
Htoro 175
Tucm
JIIT 44.03.04.120 I13 51
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OrnpenenuM 3aTpatbl Ha AJIEKTPOIHEPTHIO IIJIATY 3a FOJ:

3,=17,5-354 = 6188 p.

Tabnuua 25 — 3aTpaThl Ha AIEKTPOIHEPTHIO IO MPOEKTUPYEMOMY BapHUaHTY

Monens YcraHoBIIeH [lITy4yHo- 3atparsl Ha
CTaHKa Has MOIIHOCTb, | KAJIbKYJISIUOHHOE | DJIEKTPOIHEPTHIO,
kBT BpeMs, 4 p.
MCU 20 0,53 6,3
HUtoro 6,3
OnpenenuM 3aTparsl HAa SJIEKTPOIHEPTHUIO 32 TOL:
3, =6,3:1500= 9535 p.
3ampambr  Ha codepircanue U IKCHIAYAMAUUIO MEXHONOZUUECKO20
obopyooeanus
3aTparbl Ha  CONEpPXKAHHE W  DKCIUIyaTalHI  TEXHOJOTHYECKOTO
000pyI0OBaHUSI PaCCUUTHIBAETCA 110 (OPMYJIE:
306 = CaM + CpeM , (31)

rae  Cpev — 3aTparsl

Cuu — aMOPTHU3ALMOHHBIE OTYUCIEHUS OT CTOMMOCTH TEXHOJOTHYECKOTO
o0opyaoBaHus, P.
AMOPTH3aIIMOHHBIC  OTYUCICHHWS HA KaXKIbIH BHUI  00OPYyIOBaHUS
onpenenstor mo Gopmye [26]:
0.-H_ -t
—_— 00 am
CaM_—F,-k K (32)

rane I, — ena equHUIEI 00OPYAOBAHMUS, P.;
HaM -
obopynoBanus, H,uy = 4% - 111 HOBoro o00py10BaHus;

t-— MTYYHO-KAJIBKYJLIITUOHHOC BPCMA, MUH,

Ha PEMOHT TEXHOJIOTHYECKOro 000pyI0BaHuUd, P.;

HOpMa aMOpPTHU3aLMOHHBIX oTuucieHud, H,,s = 10% nns 6azoBoro

1T 44.03.04.120 113
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Fos — TomoBOW NeHCTBUTEIBHBIN (OHI pabOThl 000pyHOBaHUS, Fogpaz =

3940 4. u F g0 = 5910 yu;

K, — HopMaTHBHBIN KOA(dUIIMEHT 3arpy3Ku obopyaoBanus, K, = 0,85;
Ky — Koo unmenT BoimonHenus nopM, Ky, = 1,02,
[TpousBoauMm pacyeTsl 10 BapuaHTam o Gpopmyie (32):

2210000-012-1,7

Can(16K20) = 3940-0,85-1,02 =250 pyo;

1595000-0,12-0,99
3940-0,85-1,02

2500000-0,12-0,25

C.u(2H125) = 3940.085.102 = 91,4 py6.;

15482000 - 0,04 - 0,53

C.u(MCU) = 5910.0,85.102 = 62,06 py6.;

Cau(6H10) = = 231 py6.;

3aTpaTbl Ha TeKyliud peMOHT obOopynoBaHus (C,ey) oOIpenenaseM I0

KOJIMYCCTBY PCMOHTHBIX CAWMHHUI] U CTOUMOCTH OHHOﬁ peMOHTHOﬁ CAMHUIIBI:

HREGa:«; =372 p-, HREHOB =891 p-
Breruncnenus IIPOU3BOJHM IIO (bOpMYJ'Ie
CpeM = Lge -ZRe (33)

t Nzu()

Trac 2Re - CYMMApHOC KOJMYCCTBO PEMOHTHBIX CAWHUIL I10 KOJIMYCCTBY CTAaHKOB

OJITHOTO THUIIA;
t — IITy4YHO-KANBKYJISILIHOHHOE BPEMsI, MHH;
N oz — TOJIOBasi IporpamMma BhIITyCKa JieTajei.

[Tpou3BoauM BeIUKCIIEHUE 3aTPaAT HA TEKYIIUA PEMOHT 000pYAOBaHUS 110

bopmyie (33):

0,9-354

=1,06 p.

3
Cpen(16K20) = =0,6 p.; Cpen(6H10) =

1,7-345

372-1 :
Cpen(2H125) =025.354 - 4,2 p.; Cpen(MCU) =053.1500 _ 1,12 p

Jlucm
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Pesynbprats

pacuera

3arpar

Ha

colepKaHue W

AKCILTyaTalNI0

TEXHOJIOTUYECKOro 000py/I0BaHUs M0 0a30BOMY BapHaHTY 3aHOCUM B TaOIuUIly 26

10 MPOEKTUPYEMOMY B Taduity 27.

Tabmuma 26 — 3arpaThl Ha cojaep)kKaHUE M

000pyaoBaHus 0a30BbIM BapUAHT

OKCILTyaTalui0 TCXHOJIOTHYCCKOI'O

Mopens | Croumocts, | Komu- | Hopma [lItyyHno- | Amoptuza- | 3arparbl
CTaHKa | ThIC.pyO. YECTBO, | aMOPTHU3a- | KaJbKYJIsA- | HIUOHHbIE Ha
IT. LIAOHHBIX | IMOHOE OTYHCIICHHUS, | PEMOHT,

OT4YuCJe- |BpeMs, 4 | P. p.

Huii, %
16K20 | 221 1 12 1.7 550 0,6
6H10 159,5 1 12 0,99 231 1,06
2H125 | 250 1 12 0,25 91,4 4,2
Hroro 872,5 5,8

Tabmuua 27 — 3aTtpaTel Ha COAEpXKaHUE H

000py1I0BaHUs TPOCKTUPYEMBIN BapUaHT

OKCINTyaTaluio TCXHOJIOTUYCCKOI'O

Mopens | Ctoumocts, | Komu- | Hopma [lItyuyno- | Amoptu3za- | 3aTpaTsl
CTaHKa | ThIC.pYO. YECTBO, | aMOPTHU3a- | KAJIbKYJIs- | IUOHHBIE | HA
IIT. IAOHHBIX | IIMOHOE OTYHUCJIE- | PEMOHT,
OTYMCJIE- | BpeMs, 4 | HHS, P. p.
Hui, %
MCU 15482 1 4 0,53 62,06 1,12
Htoro 62,06 1,12
3aTparbl Ha  COAEpPXAHHE W  DKCIUTyaTallUI0  TEXHOJOTHYECKOTO
o0opyoBaHus paccuuThiBaeTcs o Gopmysie (31):
36 =872,5 + 5,8=878,3 py0.
3: = 62,06+1,12= 63,2 py6.
JIucm
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3ampamol Ha IKChIAYAmMayuo UHCMPYMeEeHma
3arpaThl Ha DJKCIUTyaTaldi0 HWHCTPYMEHTa B 0a30BOM

BBIYHUCIISIEM 110 (hopMyIie:

rae Ly — uena exuHUIBI MHCTPYMEHTA, P;
B, - ancno IEPETOYEK;
[, — cToMMOCTb OJTHOM MEPETOYKHU;
T¢; — IEpUOJ CTOMKOCTH UHCTPYMEHTA,
Ty — MammHHOE BpeMms;

n, - KOOQGULHUEHT caydallHON yObUIM HHCTpYMEHTa, 5, = 0,98;

N oy — TOJIOBasi mporpamma Bblycka aeranei, N, = 354.

TCXHOJIOTHH

(34)

B Tabmuie 28 ykaxeM HHCTPYMEHT, HUCIOIb3yeMbld B 0a30BOM TeX.

npoliecce U BpeMs paboThl HHCTPYMEHTA.

Tabnuia 28 — [lepeyenb HHCTpyMEHTa 0a30BOTO TEX. Mpoliecca

< el 2| ¢
5 | g & S . -
AEEAELE AL
o NHCTpyMEHT S | ES | Eed =235 E | B
= an) E[ s a. o S —_ ? s = <
= = o > | = X B o 5 & ol
S = o | S ogl & & & =5 o
o 9 4 S = |l 8o el &85 5 .
: S5E2 |58 588 fdge
o SSg5 ORESEBEwgEY=R
1 2 3 4 5 6 7 8
05,1 | Peseny moapesnoii 2112- | 14,8 | 715 120 730 0,98 | 89,2
0,20 | 0039 TOCT 18871-73
.30
05,1 | Pesent npoxoanoii | 13,2 | 639 230 730 0,98 | 37,1
0,20 | ynmopHbrii 2102-0509
.30 | T'OCT 18868-73
15 | dpesa TopmoBas 2214-|7,2 | 540 120 730 0,98 | 32,8
0386 T'OCT 26595-85

Usm. | Jlucm Ne ookym. Toonucs | /lama
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Oxkonuanue Ta0IUIBI 28

1 2 3 4 5 6 7 8

40 | Peserr pacrounoit 2141-|8,6 | 853 230 730 0,98 32,5
0056 'OCT 1883-73

40 |3enxep uenbhblii 2323-16,4 | 800 230 730 0,98 | 23,6
0567 T'OCT 12489-71

40 |3enkep uenbHbld 2323-|6,4 | 715 120 730 0,98 | 89,2
0568 TOCT 12489-71

45 | Cepio cnupanbroe | 4,2 | 715 120 730 0,98 | 25,3
2301-3358 'OCT 12121

50 | Metuuk mamuago- | 13,8 | 754 120 730 0,98 | 87,7
py4yHOU 2621-2533
['OCT 3266-81

Hto 417,2

ro

Takum o0pazom, 3arpaThl Ha OSKCIUTyaTallMI0 MHCTPYMEHTa IO 0a30BOMY

TEXHOJIOTUYECKOMY MPOIIECCY COCTaBISIIOT 417,2 pyo.

Tabmuma 29 — IlepeyeHb HMHCTPYMEHTa MPOEKTUPYEMOIO TEXHOJIOTMYECKOTO
rpoiecca
¢ < E O
ples) B =
= 2 |2 sigzE 2| 3
= Nuctpyment = 2|l & x81E8F 2| = o
2 EIFEIEEE IR LR
5} = 3 ®& 4 O
= < @ = Q0o { B &9 0 =
S S8 5| 251828 298
1 2 3 4 5 6 7 8
005 | Pe3noBas roioBka - 0,07
CoroTurn Prime C4- 2,21 | 1556 | 310 0,9
CP-30AR-27050-11C 0 8
[Tmactuaa CP-A1104- 1125 - 09 (0,73
L5 4325 8
Jlucm
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Oxkonuanue TadIuIsI 29.

1 2 3 4 5 6 7 8

005 | Ceepmo 2301-3358 0,46 |715 |290 350 0,9 |0,13
I'OCT 12121- cBepno 8
CIIUpaAJIbHOE

005 | Mer4uk co - 0,00
CIIUPAJIbHBIMU 0,39 | 1450 | 280 09 |1
CTPYKEUHBIMH 8
kanaBkamu CoroTap
T300-XM102AA-M8
C150

005 | Konueas pesa - 0,00
CoroMill® Plura 1,32 | 2850 | 280 09 (8
2P460-1000-OA O10M 8

005 | PesoBas BcTaBka - 0,04
CoroTurn CXS- 2,4 8500 | 310 0,9
07T140A05-7255R 8
1025

005 | Ceepisio CoroDrill 870 1,6 1730 | 350 - 0,9 0,00
@22mmMm 870-2200- 8 5
221.25-3

005 | ®dpe3a koHIlEBas 1,9 2850 | 120 - 0,9 /0,03
CoroMill Plura e16Mm 8
R216.24-
16050CCK36P

005 | Cepsio CoroDrill 1,5 1730 | 350 - 0,9 0,00
860 g16MmMm 860.1-1600- 8 4
062A1-PM

005 | Pa3BepTka mammmHHAS 2,4 684 | 230 273 0,9 0,63
uenbHasg 2363-3514 8
I'OCT 1672-80

005 | Pa3BepTka malimHHast 2,4 684 | 230 273 0,9 /0,63
nenbHas 2363-3524 8
I'OCT 1672-80

Hto 2,3

O

TEXHOJIOTUYECKOMY TPOLIECCY COCTaBIAIOT 2,3 pyo.

Takum 00pa3om, 3aTpaTbl Ha AKCIUIyaTallMI0 WHCTPYMEHTa MO 0a30BOMY

Uz

Jlucm
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3ampam bl HA OCHACMKY

3arpaThl HA OCHACTKY BBIYHCIIAEM 110 (hopMyJie

A . A npc
30(;1-1 - g p an(? Llnpc N am , (35)
N_, -100

rie g, — IpUHATOE KOJIM4eCTBO 00opynoBanus, (g, = 0,35 wmrT.);
H,,pc — KonnuecTBo npucnocotienuii Ha eqununy odopynosanus, (Hy, =1);

e — croumocts npuctnocodmaeHuit, (Lype; = 25600 p., Ly = 15631 p.)
N, - HOpMa aMOPTH3alMOHHBIX OTYHCIIECHHH HA IPUCIIOCOOIEHHS,

(N2 = 66%);

N oz — FOJIOBast IporpamMma Beirycka getanei, N, = (354mir.).

[Tpon3BoauM pacdeT 3aTpaThl HA OCHACTKY 110 hopmyiie (35):

0.35-2- (25600 +15631) - 66

Bocnm. = 352.100 = 107,6 py®.
0.35-1- (25600 +15631) - 66
Socnrp. = 1500-100 =03py0,

Pe3ynbTaThl pacyeToB TEXHOJOTHMYECKON ce0ECTOMMOCTh rOJI0BOr0 00beMa

BBITyCKa JIETAJIX CBOAMM B Tabnuiry 30.

Tabnuma 30 — Texnomornyeckasi ce0eCTOMMOCTh 0OPaOOTKH I€TaIH

Cratbu 3aTpar CymmMa, py0. CymmMma, pyo.
bazoBriit IIpoekTupyemslii
BapHaHT BapUaHT

3apaboTHas miarta ¢ 426,3 70,09

HAYMCICHUIMU

3aTpaThl HA TEXHOJOTHUYECKYIO 17,5 6,35

DIIEKTPOIHEPTUIO

3aTpaThl Ha coJiepKaHue U 878,32 63,2

DKCILTyaTaIyo 000py10BaHUS

3aTpaThbl Ha SKCIUTyaTaIuIo 107,6 6,3

OCHACTKH

3aTrpaTbl HA HHCTPYMEHT 417,3 2,3

Htoro 1847 148.3

Hszm.
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OnpeOereHue 2000601l IKOHOMUU OM U3MEHEHUA mexnpouecca
O,Z[HI/IM U3 OCHOBHBIX MOKa3aTelel HSKOHOMHYECKOTO Bq)(I)CKTa oT
CIIPOCKTUPOBAHHOI'O BapHaHTa TCXHOJOIMYCCKOro Iiponecca ABJIACTCA TroJoBasd

AKOHOMUSI, MIOJTyYeHHAsl B pe3yJIbTaTe CHUKEHUS CE0ECTOMMOCTH:
9200 = (C5 - Cnp) ) Neoo ) (36)
rie Ce; Cyp — TEXHOJIOTHYECKAS CE0ECTOMMOCTD OJHOM JAETalIU 110 0a30BOMY
U IIPOCKTUPYEMOMY BapHaHTaM COOTBETCTBEHHO, P.;

N oz — TOJIOBasi porpamMma BbIITyCKa JeTaleH, IIT.

Dron 6. = (1847-148,3)-1500=2548,045 Thic.pyo.

AHau3 ypoeHsa mexHo102uu npou3e00cmea
AHanu3 ypoBHS TEXHOJOTHU IIPOM3BOJACTBA SBISIOTCS COCTaBIISIOIICH
YaCThIO aHAJIM3a OPraHU3AIIMOHHO-TEMATHYECKOT'0 YPOBHS IIPOU3BOICTBRA.

VY nenbHBINA BeC KaXKI0W Omepanuu OnpenemnseTcs mo GopmMyie:
Tt
Yon = —-100%, (37)
T
rae  T'— ITyYHO-KANbKYIALMOHHOE BPEMs Ha KaXKIyIO OIEPALIHIO;
T — cymmapHO€ ITYYHO-KAIBKYJISIIIHOHHOE BpeMsl 00pabOTKH AeTallu.
[Ipow3BoanM pacdeTsl yAEIbHOTO Beca omeparuu mo ¢opmyne (36) 1o

0a30BOMY BapHaHTY:

Vo.(16K20) = 17 10006 = 57%;
2,94

0,99
Yon(6H10) = ﬁ'loo% = 34%;

Vo.(2H125) = 922 10004 = 8,5%;
2,94

You (MCU)= % -100% =100% - o NMPOEKTUPYEMOMY BAPUAHTY.

Jlucm
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Jonsa npozpeccugnozo 060pyoosanusn

JloJisi mporpeccuBHOrO 000PYyAOBaHUS OIPEICISAETCS MO €ro CTOMMOCTH B
oO1Iell CTOMMOCTH HMCHOJIb30BaHUsl 00OpYAOBaHUS U MO KOJIMYECTBY. Y IENbHBIN
BEC IO KOJIMYECTBY IIPOTPECCUBHOTO 000PYAOBaHUS ONpeesieTcs no hopmyie:

9,
9s

Vip = -100%, (38)

rae  Jpp — KOJMYECTBO €AMHUL IPOTrPECCUBHOIO 000PY10BaHuUs, (y, =1 IIT.;

gs — o0111ee KOJIMYEeCTBO UCIIOIB30BAHHOTO 000py10BaHus, § =1 mrT.

1

Vap = {100%=100%

OnpenenuM MPOU3BOAUTEIILHOCT TPY/Ia Ha TPOTPAMMHBIX OTIePaIUsX:
F -k -60
_ P 6H
Bt (39)
rae ko, — nelicTBUTENbHBINA (OHI BpEMEHH PadOTHI OJHOTO paboyYero, .;
Kpy — KOO PUIIMEHT BBHITIOTHEHUS HOPM;

t — IITyYHO-KAIBKYJIALIMOHHOE BPEMSI, MUH.

[Ipou3BOAUTENBHOCTD TPY/a B YCOBEPILIEHCTBOBAHHOM TEXIPOLIECCE:

- 1973-1,2-60

np.

= 4467wm /[ uen.coo

[Ipou3BoauTeNbHOCTH TPY/1a B 6a30BOM TeXIIpoLiecce:
1973-1,2-60

5 = 805wm [ uen.coo
176,4

Poct npounsBoautensHOCTH Tpyaa:
B, —B;
AB =———-100%, (40)
B6
rae By, B — Ipou3sBOAUTENBHOCTE TPYAA COOTBETCTBEHHO IIPOEKTUPYEMOIO U
0a30BOr0 BapUaHTOB.

4467 — 805
AB=—— " ".100% = 0
805 0 =454%

Jlucm
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B Ttabmuume 31

IIPOCKTa.

MPEJICTABJICHBI

TCXHHUKO-OKOHOMHNYCCKHUEC ITIOKAa3aTCIn

Tabmuua 31 - TeXHUKO-3KOHOMUYECKUE MTOKA3ATENH MPOEKTa

3HaueHus NoKa3aTenen
HaumenoBanue EiL msm - — Usmenenne
Hokasaresiei A : 0a30BBIA | MPOCKTHBIA [ oooo o
BapUaHT BapUaHT
Fonosoit sermyck . 354 1500 +1146
JeTaneu
KonuuectBo - 3 1 9
000pyHOBaHUS
KonuecTBo paboumnx Yell. 3 1 -2
KanuranpHble BaokeHus | ThIC.pyO. 2786
TpynoémkocThb
00pabOTKH OAHOM H/4 2,94 0,53 -2,41
JETaTH
TexHoornueckas 1845 148,2 -1670
ce0eCcTOUMOCTb OTHOM
JeTau, pyo.
B TOM YMCIJIC: 417,3 2’3 -415
- 3aTpatel Ha 426,3 70,09 -356
WHCTPYMEHT
- 3apaboTHas 1iara
pabouunx
J1oJ1s1 TpOTpECCUBHOTO % ) 100 100
000pynOBaHUS
HponsBORMTENEHOCTE | e ron [ 805 4467 +3662
Tpyna
CMeHHOCTD 2 3 +1
Poct
MPOU3BOAUTEILHOCTH % 100 554 +454
Tpyna
Koapduuuent 3arpysku 0,35 0.18 017
000pyIOBaHUs
Tonosodd yonosremt {0 o6 2548,045
HKOHOMUYECKHI 3hPexT
CpoK OKymaemMocCTu roja 2

Hszm.
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Kak BugHO U3 pacu€roB ce0ecTOUMOCTh MPOIYKIMU CHUXKaeTcst B 12 pa3 B
pesyibTaTe pocTa  MPOU3BOJUTEIBHOCTH  TPYJa, TOBBIIICHUS  3arpy3Kd
000pyI0BaHusl, COKpAILEHUs YIEIbHBIX 3aTpaT MaTepUasoB, JIEKTPOIHEPTUU.

Poct mpousBOAMTENHHOCTH TpyJa OOYCJIOBIMBACT YBEJIMYEHHE OObeMa
BbllycKa mnpoaykiuu ¢ 354 wmr. o 1500 mT. B TrOj, 4TO HPU HEW3MEHHBIX
MaTEePHATBHBIX U TPYMOBBIX 3aTpaTax TaKXKe BENET K CHIDKCHUIO CEOECTOMMOCTHU
POy KIIUH.

B pesynbrare coBeplieHCTBOBaHUSI TEXHOJOIMU MEXAaHUYECKOH 00paboTKU
neranu  «BTynka  SKCIeHTpUKOBasi», pacyeTa CHIDKCHUSI  TPYJOEMKOCTH
TEXHOJIOTUYECKOI0 MPOoLiecca U PoCcTa MPOU3BOAUTENBLHOCTH TPY/la, CBSI3AHHBIX C
BHEJIPEHHEM B MPOU3BOJACTBO Oosice d(PheKTUBHOrO MeTalI000padaThIBAIOIIETO
o0opynoBaHusl OBLT TMOJYyYEH TOJOBOM HKOHOMHUYECKHMU IPGHEeKT B pazmepe

2548,045 ThIC.py0. ¥ CPOK OKYITAEMOCTH TIPOCKTa 2 TO/a.
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5. METOAUYECKASA YACTb

5.1. BBogHas yacTh

B Hacrosmein BbIMYyCKHON KBaNM(UKAMOHHOW paboTe COBEPIIEHCTBYETCS
TEXHOJIOTUYECKUM TPOIECC H3TOTOBJICHUS JeTanu «BTylka SKCIEHTPUKOBAS.
CoBepIIeHCTBOBAaHUE TEXHOJIOTMYECKOTO MPOIiecca U3TOTOBIICHUS ACTAId BEACTCS
B TPUMEHEHUS COBPEMEHHOTO OOOpYJOBaHUS C YHUCIOBBIM IMPOTPAMMHBIM
yOpPaBJICHUEM, TPUMEHEHUS COBPEMEHHOTO METAJUIOPEKYIIEr0 HWHCTPYMEHTA
3apyOeKHBIX (PUpM.

Pesynbrarom COBEPILIEHCTBOBAHHUS TEXHOJOTUYECKOTO nporecca
U3rOTOBJIGHUS ~ AeTaiu  «BTylka  SKCIEHTpUKOBas»,  IMOMHUMO  POCTa
MPOU3BOJIUTEIILHOCTH ~ OOpa0OTKU, CTAJl0 HM3MEHEHHME XapakTepa Tpyla
MPOU3BOJCTBEHHBIX pPabOYMX — B YACTHOCTH C YMEHBIIWJIOCH KOJIMYECTBO
onepanuid, BBINOJIHAEMBIX Ha yHUBEPCAIbHOM OOOPYIOBaHUHU, MOITOMY
YMEHBITWIOCHh KOJMYECTBO OCHOBHBIX pabouyux ToKapeH, (pe3epoBIUKOB,
ciecapeil MexaHoCOOpPOYHBIX pPabOT, OCOOEHHO HEBBICOKMX pa3psnoB. B To xe
BpeMsl oTpedoBaIuch pabouune, cnocoOHbIe BecTu paboTy Ha crankax ¢ UIIY u B
YaCTHOCTU — ONEpPaTOphl CTAHKOB C IMPOTPAMMHBIM YIIPaBICHUEM, HaJIaTINKU
CTAaHKOB  C  MNPOTPAaMMHBIM  YIpaBJI€HUEM UM  ONEPaTOPbI-HATAAYUKHU
oOpabarsiBaromux HeHTpoB ¢ YITY.

CrnenoBaTesnbHO, B METOJIMYECKONW YaCTH BBIITYCKHON KBaJTU(DUKAITMOHHOM
paboThl pPaccMOTPUM OCOOEHHOCTH M CTPYKTYpY IEpPEnoArOTOBKUA padoyux IO
npodeccun «Tokape» 4 paspsana Ha npodeccuto «Oneparop oOpadaThIBAIOIIUX
uentpoB ¢ YUIIY» wyerBeproro paspsga. IlepenoaroroBka Benercss B ydeOHOM
HEeHTpe YpanMmai3aBod. ITO KOPIMOPATUBHBIA  00pa30BaTENIbHBIM  IIEHTD,
co3maHHbli Ha Oa3ze Otmena  TexHWYecKoro oOydeHHss W y4eOHO-
npousBojcTBeHHOrO 11exa OAO «Ypanmamasoa» B 2002 roxy pemienuem CoBera
nupektopoB OAO «YpanmMamszaBon.

[lenp pa3pabOTKK METOMNUYECKON YacTH: pa3padoTaTh y4eOHYIO MPOrpaMmy

JUIS. TIEpEnOATOTOBKU ToKaped 1o mpodeccun «Omnepatop oOpabaThIBAIOIINX
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ueHtpoB ¢ UIIY» yerBeproro paspsna u pa3paboTaTh 3aHITHE TEOPETUUYECKOTO
0o0y4eHUs JJIs JaHHOM MepernoAroTOBKH.

Lenp pazpaboTku onpenesnsier ee cleyouue 3a1a4u:

1. Onucath ycia0BUs OpraHu3alluy U MOBEJEHUS Y4eOHOro Ipolecca Ha 6aze
HEroCyAapCTBEHHOT0 00Pa30BaTEIHLHOTO YaCTHOTO YUPEKACHUS JOMOTHUTEIBHOTO
npohecCHOHATBFHOTO 00pa3oBaHus «YUeOHOro IeHTpa Y paiMalizaBoaa.

2. IlpoBectu CpaBHUTEIbHBIM aHaIM3 NPOGECCHOHATIBHBIX CTAHIAPTOB,
OPUEHTHUPOBAHHBIX HA MOJArOTOBKY Mo mpodeccun «OnepaTtop oOpadaThIBalOIIUX
neHTpoB ¢ UIIY» Ha ypoBHE 4eTBepTOro paspsaa.

3. PazpaboraTh y4eOHO-TEMaTHUYECKHMU IUIAH TMEPErnOArOTOBKUA TOKapen
yeTBepTOro paspsna mno mnpodeccun «Omneparop 00padaThHIBAIOIIUX IIEHTPOB C
UIIY» Ha ypOBHE 4ETBEPTOTO pa3psaa.

4. BpiOpaTh TeMy W pa3paboTaTh ON TeME€ MEePCHEKTHUBHO-TEMATUYECKHM
IUIaH.

5. BbiOpaTh 3aHsTHE M pa3paboTaTh IJIaH 3aHATUSA, IUIAH-KOHCIIEKT M
MeTou4ecKoe obecneueHre K yaeoHoMy 3ausatuio — «Cucremsr UITY Sinumerik».

5.2. Onucanue YycjaoBHMH o0O0ydyeHHMsi B 00pa30BaTeJIbHOM YaACTHOM
yUpe:KIeHuH JAOMOJTHUTEJIbHOTO npogeccHOHAIBHOIO o0pa3zoBaHus
«Y4eOHbIil eHTP YpaaMmam3aBoa»

[To cornacoBaHuio ¢ KaJpoBOW CIy>KO0H MPEeANpPUATHS MEPENOATOTOBKA IO
npodeccun «Omneparop oOpadarbiBaromux LeHTpoB ¢ UYIIY» Bemercs Ha 0Oasze
00pa3z0BaTEIBLHOTO YACTHOTO YUPEKACHUS JOMOJHUTEIBHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHus «YUeOHBIN IIEHTP Y paimalizaBoa»

YUY AITO YuebHblil HeHTp OCYIIECTBISAET MPOPECCHOHATBHYIO TOATOTOBKY U
HOBBIIIEHHE KBATU(PUKAIMH 110 TIPO(HECCUsIM MAIIUHOCTPOUTEIBHOTO KOMILJIEKCA U
npodeccroHanbsHOe 00yUYeHUE MepcoHalia MPeanpHUsSTUS B 00JIACTH OXPaHbI TPY/a,
HKCILTyaTallMK OMACHBIX POU3BOJCTBEHHBIX 0OBEKTOB.

B xozne nmoarotoBku no npodeccun «OnepaTop 00padaThIBAIOIIUX LIEHTPOB

c UITY» B UYAIIO «YueOHsblil IeHTp Y pajiMalizaBoiy.
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Tabmuua 32 - IlepedyeHb mporpaMM KypcOB IMOBBIIIEHUS KBaJIH(PUKALMH

CIICOHUAJIMCTOB.

B oOnactu 00s3aTebHOI aTTeCTAllU

[Iporpamma «IIpombllizieHHAs 0€30MaCHOCThY JIs MOJATOTOBKUA PYKOBOJUTENEH 1
CHEIUATNCTOB, OCYIIECTBISIONINX AEATEILHOCTh B 00IACTH MPOMBIIIIICHHOM

0€30MacHOCTH ONACHBIX MPOU3BOACTBEHHBIX 0OBEKTOB

[IporpamMma npenarrecTaiMOHHOM OATOTOBKU PYKOBOAUTENEN U CIIENAIIMCTOB
B 00j1acTu O€30MacHOM 3KCIUTyaTallu OMACHBIX IPOU3BOJICTBEHHBIX O0OBEKTOB, Ha

KOTOPBIX UCIIOJB3YIOTCA NOABEMHLBIC COOPYIKCHUA AJIA IMMCPEMCIICHUA I'PY30B

[IporpamMma npenarrecTaiMOHHOM OATOTOBKU PYKOBOAMUTENEN U CIIEUAIIMCTOB
B 00j1acTu 0€30MacHOM 3KCIUTyaTallud OMACHBIX IPOU3BOJICTBEHHBIX OOBEKTOB, Ha
KOTOPBIX HUCIIOJIB3YIOTCS MOABEMHBIE COOPYKEHHUS IS MOABEMA U NTEPEMEIICHUS

monen

HporpaMMa HpGH&TTGCTaHHOHHOﬁ IIOATOTOBKH pYKOBO,IIHTCJIGﬁ H CIICOUAJIUCTOB,
OTBCTCTBCHHBLIX 34 U3TOTOBJICHUC, UCIILITAHUC, paACUCT, BblIa1y B pa60Ty

CHEMHBIX TPY303aXBATHBIX MPUCTIOCOOTICHUN

IIporpamma npegarrecTallOHHON NOATOTOBKHA PYKOBOJAUTEIIEU U CIIELIMATIUCTOB,
3aHATBIX SKCIUTyaTallued ONaCHBIX TPOU3BOACTBEHHBIX OOBEKTOB, HA KOTOPBIX

HCIIOJIB3YCTCA O60py,ZIOBaHI/IC . pa60Ta}0mee 101 M30BITOYHBIM JaBJICHUCM

IIporpamma npegarrecTalluOHHON MOATOTOBKHA PYKOBOAUTEIIEU U CIICLIMATIUCTOB,

3aHATHIX IKCIUTyaTaIlMel ceTel ra3opacupeesieHus: U ra30noTpedIeHus

eau o0ydyenust pabounm npodeccusiv Ha MPOU3BOJACTBE

[IporpamMmmMbl  IOMOJHUTENBHOTO  TpOo(deccHoHaTbHOTO  O0Opa30BaHUS
(MoBBIICHUST  KBaIM(UKAIIMKA)  TO3BOJAIOT  OOydYalolUMCS  MPHOOpecTH
HEOOXOMMbIC 3HAHWS, YMEHUS W HaBBIKM TPU OPTAHHW3AIMd M peaTn3alluu
MEpOTPUATANA ~ O0€30MacHOM  dKCIUTyaTallud  OOOpYJOBaHUST M OOBEKTOB,
MOJIBEJIOMCTBEHHBIX ~ POCTEXHam30py B  COOTBETCTBHM C TPeOOBAHHUSIMH,

NpCaAbABIISICMBIMU HOPMATUBHBIMHA JIOKYMCHTAMMU.
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Opranuzanust o0ydenust pabounm npodeccusm dopmbl 00ydeHHs — OIHO-
3a04Hasg (C YAaCTUYHBIM OTPBIBOM OT IPOU3BOJCTBA) B (opMmaTe JEKIMOHHBIX
3ansTuil. [IpogomkurensHOCTh 00ydeHus cocraiiger oT 20 10 60 yacos

Urtorn oOyuenus Texymiuii KOHTPOJIb YCBOEHHUS MPOTPAMMHOTO MaTepuaia
OCYILECTBISIETCS Ha NPOTSHDKEHUHM NporpaMmbl oOydeHHs B (OpMe YCTHBIX
ONPOCOB, TECTOBBIX 3aJaHUM, BBINOJHEHUS MPAKTUYECKHX padbor. MTOrosblil
KOHTPOJIb OCYIIECTBIISIETCSI 10 OKOHYaHMM NPEJaTTECTallMOHHOIO OOyuYeHHUs IO
nporpamme B popMe KBanpukauruoHHOro TectupoBanus B cucreme OJIMITOKC.
OOyyaromuMces  yCHENIHO MPOIIEAIIMM MPEJaTTeCTAlUOHHOE TECTUPOBAHUE
BbIiaeTcst CripaBKa 0 IPOXOXACHUHU MTPENATTECTALIMOHHOIO O0yUYEHUs U A0IyCKa K
claue KBaTM(UKAMOHHOTO HK3aMEHa BO BHYTPU(PUPMEHHBIX aTTECTALMOHHBIX
KOMHUCCHAX WIH B MEXXTEPPUTOPUATIBHON aTTECTAllHOHHON KOMUCCUU

Tabmuma 33 -YyeOHo-MeTOoIMUECKass TOKyMEHTalUsl KaOWMHETa MOJArOTOBKU

CTAaHOYHHUKOB.

HaunmenoBanue rporpaMmmebl I'on U31aHus

/nepeu3anus
1 2
1. Pabouue npocpammot

1. BanpmoBuimk 2015

2. JlonOexHuK 2015

3. 3ybope3unk 2015

4. KoHTpoJiep CTaHOYHBIX U CIIECAPHBIX paboT 2015

5. Pa3zmeruuk 2015

6. CBepJIOBIIUK 2015

7. Cnecapb MEXaHOCOOPOYHBIX pabOT 2015

8. Crnecapb-UHCTPYMEHTAIBIIUK 2015

9. CTporanbiuk 2015

10. Tokapb 2015

11. Tokapb-pacTOYHUK 2015
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[Tpogomxenne Tadbauisl 33.

1 2

12. Tokapb-KapycebIIUK 2015
13. ®pesepoBIKK 2015
14. nudoBumk 2015

1 3JIbOOPOBBIE KPYTHU

15. O6yuenue nepcoHana, 3KCIUTyaTupytomiero abpasususie | 2015

16. OOyuenue paboumx,

ITHCBMATHYCCKUC IHHH(I)OB&HBHBI@ MAallTMHKH

ucnoyib3yroumx B pabote | 2015

2. YMK

1. «Jonycku u nocagku» (YMII nns oGy4daroniuxcs) 2013

2. «Texunueckue nzmepenus» (YMII nis oOyuaroniuxcsi) 2013

3. «Texuuueckoe yepuenuey (YMII qis oOydarommxcs) 2014

00yJarommxcsi)

4. «Pexymuit uHCcTpyMeHT U Teopus peszanus» (YMII nns | 2014

JUTs1 OOYyYarOIIHUXCS)

5. «Texnonoruueckuii mporecc mexanoodbpadborku» (YMII | 2014

o0yJaronmxcsi)

6. «TexHonmorust  TOKapHBIX

(YMII  nmns | 2014

00yJarommxcsi)

7. «Texnonoruss  ¢pe3epHbIX

(YMII  gns | 2015 (mutan)

00yyJarommxcs)

8. «Texnomoruss cOOPOYHBIX

(YMIT  pns | 2015 (nuian)

00yJarommuxcs)

9. «TexHonorust  crecapHbIX

(YMIT  nns | 2015 (nnan)

oOpaboTkay

10.  KOMIUIEKT  3JIEKTPOHHBIX

makatoB  «Tokapnas | 2014

3. Hnmepaxmuenvie mamepuainl

1. KommjiekT 27eKTpOHHBIX T1aKkaToB «Dpe3epoBaHue) 2014
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[Tpogomxenue Tabauist 33.

- pe31bl ¥ pacueT PEKUMOB pe3aHus
- TEOMETPUS PEKYIIETO HHCTPYMEHTA

- IBJICHUSI, COTPOBOXKIAIOLINE PEKUM PE3AHUS

1 2
2. KommuiexT snexktpoHHbIX 1iakaToB «lllmndoanue» 2014
3. KoMmIjiekT 27eKTpOHHBIX T1aKkaToB «CiiecapHoe 18710 2014
4. KomruiekT AIEKTPOHHBIX IJIaKaTOB «cnecaps | 2014
MEXaHOCOOPOYHBIX padOT»
5. Oxpana Ttpyna i pabouux MexaHooOpabotku | 2015
(TMpe3eHTaIMOHHbBIE MaTEePHAIIBI)

1. Konmponvnvie mamepuansl
1. COopHuk KapTtouek MpoBepouHbIX padoT «[lomycku u | 2013
MOCA KM
2. UtoroBas koHTposbHas padoTa «/Jomycku 1 mocaakm» 2013
3. cOOpHUK KapTOueK MpOBEepOYHBIX padoT «Texuuueckue | 2013
U3MEPEHUS
4. MUroroas xkoHTponbHasi pabora «M3mepurensubiii | 2013
UHCTPYMEHT»
5. KontponpHbie paboThI o yepuenuto | 2014
- pa3pesbl, CeueHus, JINHUU
- 0003HaUYEHMSI HA YepTe)ax
- 0003HaYeHNE COETMHEHUI Ha YepTexkax
6. COopHUK KapToueKk mpoBepouHbix pador «Teopus | 2014
pe3aHusD)
7. KonTponbHbie pabOThI: 2014
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[Tpogomxenue Tabauist 33.

1

2

8. KoMmI1eKkThl OUIeTOB UTOTOBOM aTTECTAIINH:

- BaJIbLIOBIIUK

- TOJIOCKHUK

- 3yO0ope3unK

- KOHTPOJIEp CTAaHOYHBIX U CIECApHBIX padoT

- pa3MeTUnK

- CBEPJIOBIIHK

- cllecapb MEXaHOCOOPOUYHBIX padoT

- cIecapb-UHCTPYMEHTANIBIIUK

- CTPOTaJIBIINK

- TOKaph

- TOKapb-PaCTOYHUK

- TOKapb-KapyCeNbIINK

- pe3epoBITUK

- T (OBIIUK

- arTecTanus MepCcoHaNa, IKCIUTyaTUPYIOMEero abpa3uBHBIC
U 3JIbOOPOBBIE KPYTH

- arrectanus pabouyMx, UCIHOJB3YIOIIMX B  paboTe

IMTHECBMAaTHUYCCKHC HIJ'II/ICI)OBEUIBHBIG MalllMHKH

2012/2014

2. Hucmpyxkyuu OT u Op. 10KkanvHble 00OKYMeHmbl

1. HWactpykumun mno OT mno paboyuM CTaHOYHBIM

2012 (oOHoOBIEHUS

npodeccusiMm U BuAaMm  BbINoJHsAeMbIX pador OAO | mo Mepe
«YpanmaiizaBoa» (26 mr.) nepen31aHui)
2. Unctpyknus o OT st o6ydaroniuxcst 2014
JIucm
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Oxkonuanue TadIuIBI 33.

1 2

3. IlpaBmia BHYTpEHHErO TpPYIOBOTO pacnopsnka s | 2014

oOyyJarommxcst

4. WUuctpykuuss o Mmepax noxkapHou OeszomacHoctu HOVY | 2014

«Yuebnsrii Llentp YpanmaizaBoia

5. MHcTpykuums 1Mo 3Bakyamuu npu noxape u3 3aanus HOVY | 2014

«Yuebnsiii Llentp YpanmaizaBoaa»

Omneparop crankoB ¢ [IY nomxeH 3HaTh:

- YCTPOWCTBO, MIPUHIUIIUAIIBHBIE CXEMbl 000PYJAOBaHUS U B3aUMOJICHCTBUE
MEXaHHU3MOB CTAaHKOB C ITPOTPAMMHBIM YIPABICHUEM, MTPABUIIA UX MO HaTaJAKU

- KOPPEKTUPOBKY PEKUMOB pe3aHus M0 pe3yibTaTaM pabOThl CTaHKA

- OCHOBBI JJICKTPOTEXHHUKH, DJICKTPOHHUKHA, MEXAHUKH, THAPABIUKH,
aBTOMATHKU B MPEeNIax BbINOIHAEMON PabOThI

- OpraHM3aluio padoT MPU MHOTOCTAHOUYHOM OOCIYKUBAHUU CTAHKOB C
MIPOrpaMMHbBIM YIIPABICHHEM

- YCTPOMCTBO M TpaBuja IOJb30BAHUA KOHTPOJIbHO-U3MEPUTEILHBIMU
WHCTPYMEHTAMH U IpUOOpaMu

- OCHOBHBIE CIIOCOOBI OATOTOBKH ITPOrPAMMBbI

- OIpPEJEIEHNE HEUCTIPABHOCTH B CTAHKAX U CUCTEME YIIPABIICHUS

- c10cOOBbI YCTAaHOBKU MHCTPYMEHTA B MHCTPYMEHTAJIbHBIE OJIOKH

- c10coObl YCTAHOBKYU MPUCTIOCOOJIEHU U UX PETyJIMPOBKU

- PUEMbI, 00ECIIEYNBAIOIIUE 3aJaHHYI0 TOYHOCTh U3TOTOBJICHUS JIeTalen

- KBAJIUTETHI U MapaMeTPhl MIEPOXOBATOCTU

- IpaBUJIa YTEHUSI YepTexel 00padaTbIBa€MbIX JeTalei.

Cpok obOyuenus on mpodeccun «OnepaTop oOpabaThIBAIOIMIMX IIEHTPOB C
YITY» B UYIIIO «YueOHbIi HeHTp YpaamaiizaBoa» COCTaBJseT TPU Mecsla, a

y4ueOHbI Tpaduk — 6 maHEH B Hememto. PaGoume nHM — mo 4 yaca B Henelo, a

Hszm.
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cy0bora — mo 8 uacoB B Hegemo. [Ipm 3TOM Ha TeopeTHueckoe oOydeHUs
OTBOJIUTCA 6 Helenb W 7 Helelb Ha MPOU3BOACTBEHHOE OOyYEHHUE IOCJE YEero
CIeAYIOT KBaTU(UKAIMOHHbBIE UCTIBITAHUS.

[TpousBoaCcTBEeHHOE 00YUEHUS BEACTCS HA MPEANPUATAN C UCTIOIH30BaHUEM
UMEIOIIIETrocsl Ha Tpeanpusitud obopyaoBanus. I[lpu stoM K oOydaembIM
MPUKPEIUIIETCS HACTABHUK U3 OMBITHBIX PAOOTHUKOB MPENPUITHS.

OOyueHnue mNPOrpaMMHUPOBAHUIO BEJETCS HEMOCPEACTBEHHO Ha 0ase
y4eOHOro IIEHTpPa, KOTOPbIA HMeeT yueOHble paboune Mecta — 6 MecT i
NOATOTOBKH 10 npodeccuu «onepatop ctaHkoB ¢ UITY», ocHallieHHbIe YyUeOHBIMU
uMUTalMOHHBIME cTolikaMu Cumenc ¢ cuctemoit YUITY Cunomepux 840Di

(mpuBeEHa Ha PUCYHKE).

5.3. Ananu3 npoeccHOHATBLHOT0 CTAHIAPTA

B nactosmee Bpemsi ¢ Poccun aeiicTByeT npodeccHoHaNnbHbIN CTaHAApT 10
npodeccun  «Omneparop-Hamaauuk oOpabarpiBarommX 1eHTpoB ¢ YITY»,
YTBEPKACHHBIM NpuKa3oM MuHuUCTEpCTBA TpyJa MW COLMAIBHOW  3allUTHI
Poccuiickoii ®enepaumn 4 aprycra 2014r. Ne 530n. CorjnacHo [aHHOMY
CTaHAApTy OCHOBHOW BHJI MPOQPECCHOHAIBHO MACSATENBHOCTH IO JIaHHOU
npocdeccun - Hananka oOpadaTeIBarOMMX HEHTPOB C IPOTPAMMHBIM YIIPaBICHUEM
u o0paboTKa Jerasnei.

B Tabmuue 34 npuBeaeM onucaHue TPYAOBBIX (PYHKIUH orepaTopa-
Hajaguuka oOpabarbiBatomux 1eHTpoB ¢ UIIY B cooTBeTCTBUM €

npodeccoHaNbHBIM CTaHAaPTOM.
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Tabmuma 34 - TpynoBsie GpyHKITMHN onepaTopa HajdauuKa

OO06o0O0IIeHHBIE  TPYJIOBBIC Tpynosbie hyHKIMH
byHKIIIH
ypoB
CHb
(mon
YPOBEHB
HaunmenoBanue | kBanud | HaMMEHOBaHHE KOJT ZEE;S
HKaIuu
KBaJI
upux
anuu
1 2 3 4 5
Hananka ul 2 Hamanka na xomoctoMm xony u B | A/01.2 | 2
NOIHAJIAIKA pabouem pexume
00pabaThIBarOI] 00pabaThIBAIOIIUX IIEHTPOB IS
UX IIEHTPOB C 00pabOTKH OTBEPCTHUH B JETAISIX
IPOrpaMMHBIM W MOBEPXHOCTEH AeTaneit mo 8—14
yIpaBJIeHUEM KBaJIUTETaM
11 00paboTKH Hactpoiika TexHosornyeckou | A/02.2 | 2
IPOCTBIX 51 MOCJICIOBATEIFHOCTH  00pabOTKH
cpenHen U PEKUMOB pE3aHus, TMOa00p
CIIOKHOCTH POKYIIUX W WU3MEPUTEIBHBIX
JeTaneu; MHCTPYMEHTOB u
o0paboTka IPUCIIOCOOJIEHU 10  TEXH-KOH
MPOCTHIX u KapTe
CJIO’KHBIX VYcranoska neTanen B A/03.2 |2
JeTaneu YHUBEPCAIBHBIX U CHEIUATbHBIX
MIPUCIIOCOOJICHUSIX W Ha CTOJIC
CTaHKa C BBIBEPKOM B JBYX
IJIOCKOCTSIX
Otnazgka, u3rotoBienue npooHeix | A/04.2 | 2
JIETAJIE U Tepeadya WX B OTHEI
texHuueckoro koutpoist (OTK)
[Tonnananka ocHOBHBIX | A/05.2 | 2
MEXaHU3MOB  00palaThIBAIOIINX
IIEHTPOB B MpoIiecce padOThI
O6paboTka OTBEPCTHUI u A/06.2 2
MOBEPXHOCTEHN B Jeraisx no 8—14
KBaJIUTETaM
NHcTpykTHpOBaHue pabouux, A/07.2 | 2
3aHATHIX ~HA  OOCITYy)KMBAaeMOM
000pyI0BaHUHT
JIucm
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Oxkonuanue Ta0auIel 34.

1 2 3 4 5
Hananka Ha 3 Hananka obpabateiBarorux  B/01.3 | 3
XO0JIOCTOM XOHdY LIEHTPOB TUTSt 00paboTKu

u B pabouem OTBEPCTUM B JeTaNsAX U

pexume MOBEpPXHOCTEN JeTtaneil mo 7-8
00pabaThIBarOI] KBaJIUTETaAM

UX IIEHTPOB C [MporpammupoBanue crankoB ¢  B/02.3 | 3
IPOrpaMMHBIM YHCIIOBBIM IPOrpaMMHBIM
YIIPaBICHUEM yrpasienuem (UITY)

U1l 00paboTKH VYcraHoBka neraiei B B/03.3 | 3
JieTajen, MPUCIIOCOOJICHUSIX M  HA CTOJIE
TpeOyromux CTaHKa C BBIBEPKOH WX B
MIEPECTAHOBOK Pa3TUYHBIX TUIOCKOCTSIX

" ObpaboTka OTBEPCTHH u B/04.3 3
KOMOMHUPOBaH MOBEPXHOCTEH B JAeTAISIX 1Mo 7—8

HOTO ux KBaJIUTETAM

KpETUICHMUS;

00paboTka

neraieu

CpelHen

CJIO)KHOCTH

Hananka u 4 Hananka obpabareiBaronux | C/01.4 | 4
peryiaupoBKa IIEHTPOB JUISt 00paboTKH

Ha  XOJIOCTOM
X0y A B
pabouem
pexume
00pabaThIBarOI]
UX IICHTPOB C
MIPOTPaMMHBIM
yIpaBjIeHUEM
1. 00paboTKH
neraieu u
COOPOYHBIX
CAMHUIL c
pa3paboTKoi
porpamMm
yIPaBJICHHUS,
00paboTka
CIOKHBIX
JeTaen

OTBEPCTUM M TIOBEPXHOCTEH B
JIeTaJsAX 10 6 KBAJIMTETY U BBILIE

O6paboTka OTBEPCTUI u C/024 4
IIOBEPXHOCTEN B JETasAX IO 6
KBAJIUTETY U BBIIIE
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B pamkax o0oOmieHHONW TpymoBOl (yHKIWH, 00ydaeMblil ITOJKEH YMETh
BBITOJIHATH CIEAYIOIINE TPYIOBbIe PYHKINU:

Ta6nuna 36 TpynoBsie PyHKIIUM

Hamagka oOpaOateiBatommx  1eHTpoB miusi  obpaborku | B/01.3
OTBEPCTUH B JIETAJISIX U ITOBEPXHOCTEN AETANIEH MO 7—8 KBAIIUTETAM
[TporpaMmmupoBaHue CTaHKOB C YHCIOBBIM TporpamMmHbiM | B/02.3
ynpasienuem (YITY)
YcTaHoBKa JieTanei B MpUCIOCOOICHHSIX U Ha crosie ctanka ¢ | B/03.3
BBIBEPKOM MX B PA3JIMYHBIX MJIOCKOCTSIX
OOpaboTka OTBEPCTHI W IMOBepXHOCTEH B acTamsax mo 7-8 | B/04.3
KBJIUTETAM

Boibepem TpynoByo ¢yHkuuio — «lIporpamMmupoBaHHe CTaHKOB C
YUCJIOBBIM TIporpamMMmHbiM yrpasienuem (UITY)». [lannas TpynoBas (QyHKIUS

JoJKHA OBITH chopMUpOBaHA HA 3-OM ypOBHE (ITOypPOBHE) KBaTU(DUKAIIH.

5.4. Pa3paboTka y4eOHO-TEMATH4YE€CKOr0 IJIAHA NepPenoAroTOBKH IO
npopeccuu «Oneparop odpadarpiBaux HeHTpoB ¢ YITY» na 6aze HY AIIO
«Y4eOHbIH HEeHTP Ypaamam3aBomn)

Cpox o0yuenusi on npodeccun «Oneparop oOpadaThIBAIONIUX IIEHTPOB C
UITY» B UVIIIO «YueOHbIH 1eHTp YpaaMall3aBoi» COCTaBIAET TPU Mecslia, a
yaeOHbIil Tpaduk — 6 aHew B Hememto. PaGoume mum — mo 4 vaca B Hemento, a
cybbota — mo 6 wyacoB B Henmemto. [Ipm sToM Ha TeoperHyeckoe OOyuYeHUs
oTBOoAUTCSA 6 Henelnb U 6 HeNelb Ha MPOU3BOJCTBEHHOE OOyYEHHE, IMOCJE YEro
CIEAYIOT KBaTU(UKAIIMOHHBIE UCTIBITAHUS.

Ucxona wu3 yuebOHoro rpaduka Ha TeopeTudyeckoe oOydeHue Ha 0ase
UYIIIO «VY4eOHbIi 1eHTp YpaimaimizaBoa» OTBeAeHO 156 wyacoB, a Ha
POU3BOJACTBEH 0OydeHHe Ha 0Oaze mpennpustuu — 6 Henmenb mo 40 yacoB B
Henento — 240 yacoB 1 6 4acoB Ha KBaIM(UKAIMOHHBIE UcTibITanus. Toro oOiiee
YUCIIO0 y4eOHBIX YacoB cocTaBisieT 402 gaca, 4TO B IIEJIOM COOTBETCTBYET 3aTpaTaM

BpEMEHHU Ha MOATOTOBKY 1o npodeccun «Oneparop ctaHkoB ¢ I[IY» mo crapbim

Jlucm
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HOpMaTuUBaM. YueOHO-TEMaTUYECKUW IUIaH MEepenoJAroTOBKH Mo mpodeccuu

«Omneparop obpadateiBatomux 1eHTpoB ¢ YITY» npuseaeH B Tadmnute 4.

bazoBblie podeccun — Tokapb, Ppe3epoBITUK.

VYpoBeHb KBaM(pUKAIIMK OTIEpaTOpa MOCie MePernoAroTOBKY — 4 paspsil.

Tabmuua 38 — VY4yeOHO-TeMaTHYECKUH IUIaH MEPENOATrOTOBKM OM Mpodeccuun

«Omeparop ob6padaTeiBaromux MeHTPoB ¢ UITY»

Koi-Bo yueOHBIX YacoB

O6miee dopma
Paznen, tema Teopernueckoe | [Ipaktuueckoe

KOJI-BO KOHTPOJIS

o0yueHue oOyueHue
4acoB
1 2 3 4 5
TeopeTtuueckoe 156 94 62
oOyuenue (Ha 0aze
YUY IO «YueOHbIi
HEHTP
Ypantpancmann)
Oxpana Tpyna wu |4 4 - TecTtupoBanue
noskapHast
0€30MacHOCTh
Jomycku, mnocanku, | 8 8 - TectupoBanue
TEXHUYCCKUE
HU3MEpPCHUS
Texuuueckoe 12 4 8 [IpoBepka
yepyeHue yepTexen
OcHOBBI 12 8 4 KontponbHbie
MaTepHAIOBEICHUS 3aJIaHusl
OcHoBbI MexaHuku | 8 8 - TectupoBanue
OcHOBBI 12 8 4 TecTtupoBanue
ANIEKTPOTEXHUKH |
DIIEKTPOHUKH
OcCHOBBI TUAPABIUKHU | 6 6 - TectupoBanue
Merannopexyuiue 18 6 12 KontponbHbie
WHCTPYMEHTBI  JIS 3a/1aHusl
craHkoB ¢ YITY
OcHacTka s | 12 6 6 KoHTposbHbIE
crtankoB ¢ UITY 3aaHUs
OcHoBBl  TexHOJIOTH | 18 8 10 KontponbsHbie
MaIlTHHOCTPOCHUS 3aJIaHMUSI
VYerpoiictBo cTankoB | 18 12 6 Kontpoabubie
c UIry 3aJIaHUs
JIucm
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Oxkonuanue Ta0IUIIBI 38.

1 2 3 4 5
OcHOBBI TIporpaMMHOTro | 24 12 12 KonTposbHbie
YIPABJICHUS CTAHKAMH C 3a/laHus
qIry
[IpoBepka crankoB Ha |4 4 - TectupoBanue
TOYHOCTh
Teopetuueckoe 240 16 224
oOyuenne (Ha  Oaze
IpPEeANPUATHSI)
YcerpoiictBo 16 2 14 KontponbsHbie
00pabaThIBaIOIIETO 3a/IaHus
LEHTpa Cc qIry.
CucremMa KOOp/IMHAT.
Cucrema ympasieHus | 16 2 14 Kontponbshbie
00pabaThIBAIOIIIM 3aJaHus
nentpom ¢ UITY
YcTraHoBka 3arotoBku u | 16 2 14 KoHTposbHbIE
MIPUBSI3KA HOJIS JICTAJIH. 3aJIaHUsI
VYcraHoBka u mnpuBsska | 16 2 14 KontponbsHbie
WHCTPYMEHTA 3aJIaHUsI
TokapHnas  oOGpabotka | 64 2 62 KontpoabsHbie
JeTanei Ha 3a/laHus
oOpabaThIBaroIIeM
uentpe ¢ UIlY
®dpesepHnas  006paboTka | 56 2 o4 KonTposibHbie
JieTaen Ha 3aaHUA
oOpabaTbIBaroIIeM
uentpe ¢ YITY
ToxapHo-dpesepHas 48 2 46 Kontpomnbshbie
oOpaboTka neraiei Ha 3aJaHus
oOpabaThIBaroIIeM
uentpe ¢ UIlY
OcobeHHocTn 8 2 6 KontpoabsHbie
MHOTOMHCTPYMEHTAJIbH 3aJIlaHus
o  00paboTkM  Ha
cranke ¢ UITY
KBanu¢pukannonusii 6 2 4 DK3aMeH
HK3aMeH
HUTOI'O no kypcy 402 110 286
JIucm
JIIT 44.03.04.120 IT3 o6
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B pamkax TemaTMyeckoro IUiaHa TEPENnoJroTOBKH MO mpodeccuu
«Omneparop oOpabareiBatomux 1eHtpoB ¢ UYIIY» derBeproro paspsiaa
MpeyCMOTpeHa TeMa «TeMbl « OCHOBBI MPOTPAMMHOIO YIPAaBICHHUS CTAHKAMU C
UllY»». B cunenytomem maparpade mpoBeaeM METOIUYECKHA aHamu3 JaHHOU
TEMBL.

5.3. AHaim3 coaep:kaHusi TeMbl «OCHOBBI MPOrPAMMHOI0 yNpPaBJIeHUSs
crankamMu ¢ UIIY» u nepcneKTUBHO-TeMAaTHYeCKOe MIAHUPOBAHUE Y4e€OHOI0

nmpomecca

Tema «OcHOBBI mporpaMMHOro ympasieHusi crankamu ¢ YIIY» corimacHo
y4eOHO-TeMaTUYECKOMY TIJIaHy U3y4yaeTcs B TeueHue 24 yacos, npuyeM 12 yacoB —
TeopeTuyeckoe u 12 4acoB — mpakTUYECKoe OOyUICHHE.

D10 cocTtaBisieT 6 3aHATUH TEOPETHUECKOro OOydeHuss W 6 3aHATHM
MpaKkTUUEeCKOro oOJydeHus. PaccMOTpuM cojepkaHue TeMbl B paclpe/eiicHue

9YacoOB Ha TEOPETUYECKOE U MpakTHueckoe o0yueHue (Tabnuma 40).

Tabnuua 40 — Conepxanne TeMbl «OCHOBBI MPOTPAMMHOTO yYIIPABJICHUS] CTAHKAMU

¢ UITVY» u xoimuyecTBO 4acoB

JIunaKkTHIeCKre eUHUIIBI COACPIKAHUS TEMbI Kon-Bo yacoB
Teopernueckoe | [IpakTuueckoe
oOyueHue oOyueHue

1 2 3

O6mue  cBemenus o  cucremax — YIIY | 2 2

(Onpenenenuss M TEPMUHOJIOTHS, ITU(GPOBBIC
konel B cucrteMmax UIl, xom ISO-7bit, 3amaun,
pemaeMblie yerpoiictBamu YITY, kinaccuduxanus
cucreM, 0000UIEHHAs CTPYKTypHas  cXxema
cucteMbl CNC-Tuma u eée 0COOCHHOCTH).

OO1ue cBefeHHs] O MPOrPAMMHOM YIPABICHUH | 2 2
(ko ISO-7bit: ocHoBHBIE G-K011bI, M-(DyHKIINH,
CHCIMAIbHBIE KObI YIPABJISAIONIMX IPOrpaMm
1 cactemsl  YITY  Sinumerik, cucreMsl
KOOPAHMHAT, CIOCOOBI CO3JaHUS YIIPABISIOIINX
IPOTrPaMM).

Jlucm
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Oxkonuanune Tadmuisl 40.

1 2 3

WUutepdeiic u ynpasnenue B cucreme YIIY |2 2
Sinumerik (Ympasnsromiee okHO cuctembl UITY
Sinumerik, ocHOBHBIC OMIMK OKHA, (YHKIIUH,
YIPaBJISIONIME  KHONMKHA. PEXUMBI  pabOTEHI
cuctembl UITY Sinumerik. OcHOBHBIE BKJIAIKH
YIPaBJISIONIETO OKHA M CIOCOOBI paboOThl C
HUMH).

[IporpammupoBanue TOKapHOW 0OpabOTKH B | 2 2
cucreme  UIIY  Sinumerik  (Pa3pabotka
yhnpasisonmx mnporpamMm. CrienuaibHble ITUKIIBI
NporpaMMHUpPOBaHUsI TOKapHOM 00pabOTKM B
cucreme YITY Sinumerik: ux mnapameTpsl u
cnocoObl mpumeHeHus. ['paduueckuii pegakrop
B cucreme UITY Sinumerik u pabora ¢ HuMm).

[IporpammupoBanue ¢pesepHoii o0pabOTKU B | 2 2
cucreme  YITY  Sinumerik  (Pa3pabotka
yOpaBJISIONIMX nporpamM. CrienraibHbIe ITUKITbI
porpaMMHUpoOBaHus (Gpe3epHoil 00padOTKH B
cucreme YITY Sinumerik: ux mnapameTrpsl u
crocoObl mpuMeHeHus. ['paduueckuii pegakTop
B cucreme YITY Sinumerik u pabora ¢ HuM).

[IporpammupoBaHue TOKapHO-(ppe3epHoHt | 2 2
oOpabotku B cucteme UIIY  Sinumerik
(Pa3pabotka YIPABJISIFOLIIUX POrpaMm.
CrnenuanbHble (yHKUIUU NPeoOpa3oBaHMs OCEH,
U3MEHEHUS MacTep-IUNUHIeIeN npu
IPOrpaMMHUPOBAHUU TOKapHO-(Ppe3epHOit
obpabotkn B cucreme UITY Sinumerik: wux
napaMmeTphl u CHOCOObI IPUMEHEHUSI.
I'paduuecknit  pemakrop B cucreme UYIIY
Sinumerik u pabota ¢ HIM).

NTOI'O 12 12

BCEI'O 24

PaccmoTpennass Tema OpueHTHpOBaHa Ha (QOPMHUPOBAHUS  YMEHUS
pa3pabarbiBaTh U KOPPEKTUPOBATH YIPABIISIONIUE NPOrpaMMbl 00paOOTKH JeTaliei
HA OJHOTUNHBIX oOpabarbiBatommx I1eHtpax ¢ YIIY, Bxoxsdmero B
aHaIM3UpyeMylo TpyAoByto ¢yHKuuio. Jlagee pa3paboTaeM MepCIEKTHBHO-

TEMaTUYECKUM TIJIaH U3YYEHUS JaHHOU TEMBI.

Jlucm
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[IpoekTupoBanue y4yeOHOro mpouecca MeJaror OCYLIECTBISIET IYyTEM
KOMOMHAIIMK Pa3IUYHBIX BO3MOXHBIX COUYETAHHUU BCEX KOMIIOHEHTOB OOy4YeHUS,
aHaJiM3a JTHUX KOMOMHAUM{ M JajnbHEWIIero BbIOOpa, C €ro TOYKU 3pEHUS,
Haubonee  onTUMalbHOrO  BapuaHta. OCOOEHHOCTHIO  IMEJAroruuecKoro
POCKTUPOBAHUS SIBIISIETCA TO, YTO JUIS OCYUIECTBJICHHUS OJHOTO U TOTO K€
y4eOHOro Mpolecca MOXKET OBITh MPEII0KEHO MHOMXKECTBO MEeAaroruyecKux
MIPOEKTOB, OTBEYAIONIUX PA3IUYHBIM WHIWBUIYyAIbHBIM (TO €CTh CBOCOOPA3HBIM,
IPUCYILIUM KaKJOMY I€arory) MeTOAN4YECKUM CUCTEMAM.

Ha ocHoOBe ycTaHOBJIEHHBIX €€l 00yueHHs BBIOMPAIOT OpraHU3allOHHBIE
(GbOpMBI 1 METOIBI 00YUYCHUSI.

dparMeHT NepcrneKTUBHO-TEMAaTUUECKOTO IJIaHa MpUBeAcH B Tabnuie 41.
Tabmuua 41 - ®@parMeHT MEPCIEKTUBHO-TEMATHYECKOTO IiaHa Tembl «OCHOBBI

MPOrPaMMHOTO yIIpaBJieHUs cTaHkamu ¢ YITY»

Cpencts
No Tema Ienn sausTis MeTobl Tun a
3aHATUS oOyueHus 3aHATUA | OOyYeHU
o
1 2 3 4 5 6
1 | CucteMbl | IMIAKTUYECKUE: pacckas, Jlekuus | IIpoekrto

(2ua | UITY chopMUpOBaTH Yy Oecena, P,

-ca) | Sinumerik | oOyuaeMbIX 3HAHUS: | JEMOHCTPALIUS HOYTOYK,
- OCHOBHBIX TUIIOB | PE3EHTALINH, Mpe3eHTa
cuctem UIIVY, CaMOCTOSITCIbH usl,
0coOeHHOCTEH ast pabora 1o paboyas
cuctemsl YITVY 3aIMI0JIHCHUIO TETPallb
Sinumerik paboueii
BOCITMTATCIIbHEIC: TeTpaau
- BOCIIUTHIBATh
OepexHoe
OTHOIIICHUE K
000py1I0BaHUIO,
pa3BUBAIOIIHE:

- pa3BUBATh
BHUMAaHHE, ITaMSATh,
CIIOCOOHOCTh
CUCTEMaTU3UPOBATh
(baxThI
Jlucm
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[Tpomomkenne Tadmmip 41.

1 |2 3 4 5 6
2 | Cxema JTUIAKTUYECKHUE: pacckas, [Ipaktu | [Ipoekto

(2ua | cucTemsl chopMHUpOBaThH y JEMOHCTpaIus | -4ECKOE | P,

-ca) | UIY oOy4aeMbIX 3HaHUS: | IPE3ECHTAlMU, | 3aHATHE | HOYTOYK,
Sinumerik | - OCHOBHBIX THIIOB | CAMOCTOSTEIIbH [Tpesent

cuctem UITY, ast pabora 1o anus,
0COOEHHOCTEH KOJia | BHITIOJTHEHUIO 3aJIaHUS
ISO-7hit MPAKTHYECKOTO TUTSI
- yMEHUs 3aJIaHus 110 3aHSTHS,
aHAIM3UPOBATh COCTAaBJICHUIO OTKpbITa
TUIIOBYIO CXEMY CXEMBbI s MOJICJIb
cuctemsl UITY cuctemsl UITY CHUCTEMBI
Sinumerik Sinumerik qIry
BOCITHTATEIIbHBIC! Sinumeri
- BOCIIUTHIBATh k
OepexxHoe
OTHOIIIEHUE K
000py10BaHUIO,
pa3BUBAIOIINE:
- pa3BUBATh BOJIIO
IIPY BBITIOJTHEHUHT
paboThI

3 | O6uume TUAAKTUYECKHE: pacckas, Jlexuus | ITpoexto

(2ua | cBeneHus 0 | chopMHUPOBATH Y Oecena, p,

-ca) | mporpaMMm | 00y4aeMbIX 3HAHUS: | TIEMOHCTPAIIHS HOYTOYK,
HOM - koxa ISO-7hit, MIPC3CHTALINH, Ipe3eHTa
YIPABJICHH | CIOCOOOB CO3/IaHUS | CAMOCTOSITEIIbH s,

u VII B cucteme UITY | as pabota no pabouas
Sinumerik 3a0JIHEHUTO TETpaab
BOCIIMTATEIbHbIE! paboueii
- BOCIIUTHIBATH TeTpaau
OepexxHoe
OTHOIIIEHUE K
000pyTI0BaHUIO,
pa3BUBAIOIIKE:

- pa3BUBaTh
HAOJII01aTETbHOCTh
Y BHUMaHHE
JIucm
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[Tpomomkenne Tadmmip 41.

1 |2 3 4 5 6
4 | Pa3zpaboTk | AMIaKTHYECKUE: pacckas, [Ipaktu | [IpoekTo
(2ua | a YII chopMHUpOBaTh y JEMOHCTpalus | -4ECKOE | P,
-ca) | mpocteiine | 00yyaeMbIX 3HAHUS: | IPE3CHTAllUM, | 3aHITHE | HOYTOYK,
W meranu - koxa ISO-7hit, CaMOCTOSTENbH [TpeseHT
Croco0OB co3manus | ast paboTa mo arus,
VII B cucreme UIIY | BeIMOJIIHEHUIO YEPTEKHU
Sinumerik MIPAKTHIECKOTO JeTajeH,
- YMeHus 3aJlaHuA 110 Tabnuna
coctaBisaTh YII B G- | cocTaBieHuto G-kom0B
KoJlax BpyuHyto, 6e3 | VII u M-
UCITOJIb30BaHUS byHKIMi
crell. [UKJIOB
BOCIIUTATENIbHbIE:
- BOCIIUTHIBATH
OepexHOe
OTHOIIIEHUE K
000pyTI0BaHUIO,
pa3BUBAIOIINE:
- pa3BUBATh BOJIIO
IIPY BBITTIOJTHEHU T
paboThI
5 | UnaTepdeit | amaakTuyueckue: pacckas, Jlekuus | [Ipoexto
(2ua | ¢ cucremsbl | chopMHUpPOBATH Y Oecena, P,
-ca) | UITY 00y4yaeMbIX 3HAHHS: | IECMOHCTPAIIHS HOYTOYK,
Sinumerik | - yrpaBisrommx Ipe3CeHTalNH, pe3eHTa
okOH cucteMsl UITY | camocrositenbH s,
Sinumerik, as pabora 1o paboyast
YIPABJISTFOITIX 3aMoOJTHEHUTO TeTpaab
KHOIIOK U PEKUMOB | paboueit
paboTHI. TeTpaau
BOCITUTATEIIbHBIC:
- BOCIIUTHIBATH
OepexxHoe
OTHOIIIEHUE K
000py10BaHUIO,
pa3BHUBAIOIIKE:
- pa3BUBaTh
HaAO0JII01aTENbHOCTh
Y BHUMaHUE
JIucm
Usm. | Jlucm Ne ookym. Toonucs | /lama ﬂn 44 03 04 ]20 H3 91




Oxkonuanue Ta0muIe 41.

1 |2 3 4 3) 6
6 |Pabora | mumakTudeckue: pacckas, [Ipakr | [IpoekTo
(2ua | u chopMHupOBaTh y JEMOHCTpAll | u- p,
-ca | OKHaAMHU | 00y4aeMbIX 3HAHUS: us YEeCKO | HOYTOYK,
CUCTEMBI | YIIPABIISIIOLIUX OKOH IpEe3CHTaIU | € Ipe3eHTa
qrry cuctemsl YITY Sinumerik, | u, 3aHAT | M,
Sinumer | ynpaBisiONMX KHOIIOK B | CAMOCTOSTEN | Ue KOMITBIOT
1% PEKUMOB pabOTHI pHas pabota ep ¢
- yMeHHsI paboTaTh C o CUCTEMO
pa3IMYHBIMUA OKHAMU BBIIIOJIHEHU n Ity
CUCTEMBI. 10 Sinumeri
BOCIIUTATEJIbHBIE: MPaKTUYECK k
- BOCIIUTHIBATh OEPEKHOE | OTO 3aJlaHusA
OTHOILIEHUE K paborte ¢
000py10BaHUIO, OKHaMH B
pa3BUBAIOILIKE: cucreme
- pa3BUBaThH BOJIIO IIPH qIry
BBITIOJTHCHHH PaOOTHI Sinumerik

5.4. Pa3paborka miaHa y4yeOHOro 3ausitus mo teme «Cucrembr UITY
Sinumerik»
Tema 3anstust «Cucremsr UITY Sinumerik»

Tun 3aHaTHA — NeKuus (M3y4eHUE HOBBIX 3HAHUN).

[enu yueOHOTO 3aHATHSA:

JngakTnyeckue:

- chopmupoBaTh 3HaHWE OCHOBHBIX TUTIOB cucteMm UITY;

- chopmupoBath 3HaHMs ocobeHHocTel cuctembl UITY Sinumerik;

- chopMHpOBaTh 3HAHMS AJIEMEHTHOH 0a3bl cucteMbl UITY Sinumerik.

.BocnurarenbHbie:

- BOCIIUTHIBATh O€peKHOE OTHOIIICHHE K 000PYA0BaHUIO.

PaszBuBaromue:

- pa3BUBAThb BHUMAHUC, I1aMITh, CITOCOOHOCTH CUCTCMATU3UPOBATDH (1)aKTBI

Mertonbl 00y4eHHMsl, HCIIOIb3YEMbIE HA YYEOHOM 3aHATHU:

Hsm. | Jucm

Ne ookym.

Iloonuce | [ama

1T 44.03.04.120 113

Jlucm

92




NupopmarmoHHO-perienTUBHBIE METOJBI: pacckas, Oecena, JEMOHCTpPAITHS

KOMITBFOTEPHOM

MOJIOKECHUH.

I[Mpe3CHTalN,

HIUTFOCTpAaIunAa

OCHOBHBIX

CpenctBa oOy4eHus1, UCTIOIb3yEeMbIE Ha YYEOHOM 3aHSITHU:

- KOMIIBIOTCPHAsA IMPC3CHTAIUA

- pabouas TeTpaib

- TCCT.

TCOPCTUUCCKUX

I'maBHOM oOcOoOEHHOCTBIO BOCHpUSITUA HHDOpManuu sBisieTcs  (akTop

HeoOpaTuMoCcTH €€ mnoToka. Kaxaplii oOydarolmuiicss MOXET B J000e Bpems

OTBJIEYbCSI OT BOCHpPUATUS Yy4deOHOW WHOpMalMK, HO TpobdiemMa HeoOpaTUMOCTU

MH(GOPMAIIMOHHOTO MOTOKA HEPa3pbIBHO CBs3aHa ¢ MpobsiemMoi oOpaTHoil cBsi3u. B

JTAHHOM clly4yae IMpoOiieMa oOpaTHOM CBsI3U pelIaeTcsl Kak BXojae Oeceibl, Tak U B

TCCTUPOBAHNHU 110 OKOHYAaHHUHU y‘l€6HOFO 3aHATHA.

OOmmii miaH yueOHOTO 3aHATHSI PUBEICH B Ta0wmIle 42.

Tabnuma 42 — [linan yueOHoro 3aHaTHs 110 TeMe «Cuctemsl UITY Sinumerik»

Oramn ypoka JlesiTenbHOCTD MpenoaaBaTes JlesiTenbHOCTh
y4aImxcs
1. [IpuBeTcTBUE, TPOBEPKA 3anuchIBalOT TEMY,
OpraHu3aMoHHbIN | IPUCYTCTBYIONINX, OOBIBICHUE y4acTBYIOT B
sTan (5 MUHYT); TEMBI U LIEJIEH YPOKA IIEPEKINYKE
2. MoTuBanus 00y4aemsiX, Ciymaror
MoTHBaMOHHBIM | COOOILIEHNE UM O PEUTUHIE U IIperoiaBaTels,
sTan (5 MUHYT); PEUTHUHTOBOM CHUCTEME, COOOIIECHUE | CBEPSIIOTCS C
0 BQXXHOCTH JaHHOU TEMBbI COOCTBEHHBIM
PEUTHUHTOM.
3. Aktyanuzanusi | becena ¢ o0ydyaemMbIMu 110 OTBeyaroT Ha BOMPOCHI
OTIOPHBIX MIOHATUH | BOIIPOCAM, 33JaBAEMbIM Ha npenoaaBaTess,
(15 munyT); OCHOBAHHH COJICPHKAHUS CIYLIAIOT €r0
npeapIaymmx 3asatuil. 3agaet 10 | koMMeHTapuu,

BOITPOCOB, BBICTYIIIMBAET OTBETHI
00y4JaeMbIX, TIOTIPABIISET,
KOMMEHTHPYET.

BCIIOMUHAIOT MaTeprall
MPEIBIAYIIETO YPOKa.

4. U3yyenne
HOBOTI'0 MaTepuaa

N3naraer HOBBIN MaTepual,
BBIJIa€T pabouure TeTpaju,

Ciymaror
npenojaBaTens, BEIyT

(50 MmunyT); WCIIOJIb3YET MPE3CHTALMIO JJIs1 KOHCIIEKT ypOKa,
WJUTIOCTPAIMHA YIEOHOTO 3aIOTHSIOT JTUCTHI
JIucm
JIIT 44.03.04.120 I3 03
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Marepuaia, 3aJJaeT HHOT/1a paboueii TeTpaau 1o
BOIIPOCHI B XOZI€ paccKasa. NPE3CHTALNN 1
pacckazy
npernojiaBaTes

S.
3aKII0YUTENbHBIN
stan (15 MuHyT).

B xpatkoii Oecelie ¥ ¢ TOMOIIBIO 3a1a10T BOMPOCHI
HEOOJIBIIIOTO TECTa KOHTPOJMPYET | MPEToaBaTelo,
TIEPBUYHBIN YPOBEHb MMOHUMAHUS | CIYIIAIOT €r0 OTBETHI U
y4eOHOI0 MaTepuaiia, pa3bsICHSIET | JIEJIaOT MOMPABKHU B

HCIIOHATHBIC BOIIPOCHI, BBIAACT KOHCIICKTax. OTBCYArOT

JOMAIIHEC 3a1aHHUC. Ha BOIIPOCHI TCCTA,
3aIlIUChIBAIOT JOMAIIIHEC
3aJaHucC.

OCHOBBIBAsSICh

ClieHapHil y4eOHOTo

Ha pa3pabOTaHHOM IUIaHE Y4eOHOTo 3aHsTHs, pa3padoTaem

3aHATHS 110 JTaHHOW TeMe, a TakKe IMPE3CHTAIMI0 YIeOHOTO

MaTcepualia K JaHHOMY 3aHATHUIO, KOTOPAasda IIPHUBCACHA B ITPHUJIOKCHNUHN HAa JUCKC.

[Ipennaraemas

dopma pabOTHI CHOCOOCTBYET OOECIEUYCHHIO TOJIHOTO

€IUHCTBA IEAArOrM4eCKOW TEOPUM U TBOPYECKOM IE€JAarOru4yecKOM IPaKTUKU;

Han0oJiee TIOJIHO YJOBJIETBOPSET TPEOOBAHUSIM KOHIICTIIMKA aKTUBHOTO OOy4YeHUs,

0 KOTOpOM (POPMHUPOBAHWIO 3HAHMM WM YMEHHUW NPEAIIECTBYIOT YETHIPE AdTama:

YACHCHUC ueneﬁ U MOTHUBOB VYUYCHHA; IICPBOHAYAJIBHOC OCO3HAHHC 06H1€I>i

OPHUCHTHUPOBKH H I[EU'II)HGIZHIGG HAIlOJIHCHHUEC €€ KOHKPCTHBIM COACPIKAHUCM

NEeATEIbHOCTH; ACHCTBHS B MaTEPUAIM30BAHHOM (C MOJAEIISIMU) UM MAaTepUATIBHOM

(c u3penuamu) popme; AecTBUS B peueBoil popme.

Cuenapwuii yaeOHOTO 3aHATHS MPEACTaBUM B Brie Tabmuiel (Tabwma 43).

Tabnuia 43 — Cuenapuii yueoHoro 3austus mo reme «Cuctemsl HITY Sinumerik».

Drtan ypoka JledarenbHOCTh MpenogaBaTes Onucanue
METOJIUKH
OCYILIECTBIICHUS
y4eOHBIX JEHCTBUI
1 2 3
1. «3IpaBCTBYITE, NOPOTHE PY3bS; B3aumHuoe
OpraHu3zanuo | 3aHsIM CBOM MECTA; MPEKPaTUIIN MIPUBETCTBUE
HHBIH 3Tan (5 | pa3roBOpbl; NONPUBETCTBOBAIH renarora u
MUHYT); MPEIOIaBaTEeNsA; IPUCAKUBAUTECH. yyaluxcs,

CrenaeM NepeKInyKy; B 3TO BpeMs HE | TPOBEpKa
pa3roBapuBaTh, YTOOKI 5 CIBIIIAT OTBETHl | OTCYTCTBYIOIIMX,
yJamnmxcsi, yoepure co CTOJIOB JIMIITHEE, (BocniuTaHue

JIucm
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IMPUTOTOBBTC TCTPAAH, PYUIKI.

TUCITUTUTHHBL;
CTPOT'MH roJIoC, HO
B TO K€ BpPEeMsI
n00poXkKenaTeIbHBIMN
HACTPOW mejarora u
yaamumxcs). [late
yUaImMcst
MOYYyBCTBOBATh, UYTO
neaaror HaMepeH

paborath
MPOyKTUBHO, 0€3
pacKauKu u
co0roieHne
TUCITUTUTHHBI
00s3aTeNbHOE
YCJIOBHE JIJIsl BCEX.
2. «HanomuHaro, 4To y Hac JeHCTBYET OOBIICHUTH
MoTuBanmoH | cucteMa, Korja KaIbli yJaluuics MoKeT | TpeOOBaHUS K
HbIM 3Tan (5 | HabupaTh OAJITBI B TEYEHUE YPOKa U paboTe Ha ypoKe
MUHYT); MOJIYYUTh UTOTOBYIO OlleHKY. CTapaiitech | (MeToguka
MCITIOJIb30BATh JIFOOYIO BO3MOXKHOCTb, co3aaHus paboydero
YTOOBI ONIEPEAUTH IPYTUX. HACTPOCHUSI,
JTUCITUTUTMHBI,
100pPOCOBECTHOTO
OTHOIICHUS K
yuebe).
3. CeronHst MbI 3aliMEMCS U3yUEHUEM ITepentu
Axrtyamuzaru | cuctemsl UITY Sinumerik, Ho cHavana Mbl | aKkTyanu3aluu
s OTIOPHBIX BCIIOMHUM MaTepHuas MpeblIyIIero OTIOPHBIX 3HAHUM.
nousTuit (15 | ypoka: [IpoBoauth
MUHYT); Bormpoc 1 JUTSL 4ETO UCTIONBb3YETCSl | YCTHBIM
MPOrpaMMHOE yIIpaBieHHUE? (bpoHTaNTBHBIN
OtBer: OImpoc.
OObecnieueHnsI TOYHBIX TIEPEMEIICHHH 110 Bomnpoc

VII
Bomnpoc 2. Kak no mapke

3a7aBaTh 2 pasa,
JTIOOUTHCS, YTOOBI
BCE y4JaIuecs
BKJTFOYIJIHACH B
paboty. Briiitu Ha
cepenuHy
ayJIUTOPHH,
aKTUBU3UPOBATh
ydaluxcs Ha
NOCJIETHUX CTOJaX.

Uz

Jlucm Ne ookym.

Jlama

Tloonuce
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[Tponomxenue Tabnuib 43

1 2 3
ONPEIEINUTh IPYIITY U TUI CTaHKa? ITocne
Ortser. [lepBas mudpa B Mapke — rpynna, KaXXZ10T0 BoIIpoca
BTOpas Ludpa — TUIL. BBIXOJIUTH B
Bonpoc 3. Kakue 0CHOBHBIE BUJIBI CUCTEM LEHTP
YITY Bsl MOXxeTe Ha3BaTh? ayJUTOpUH,
Otset. Cuctembr UITY CNS, DNC, PNC. OTBETHI
Bomnpoc 4. [IpuBenute npuMepsl 1eTayieit MIOBTOPATH U
THUIIA TEJI BPALLICHUS JOTIOJIHSTB C
Otget. Banbl, BTyJIKH, KOJI€Ca, KaTKH, ITIOMOIIBIO
BAJIMKHU. yyaruxcsl.
Bomnpoc 5. Kakue HHCTpYMEHTBI HCTIOJIB3YIOT Ha6nronates u
Ha crankax ¢ UITY? (hUKCHUPOBATH KTO
OtBet. TokapHbI€ pe31ibl, OCEBbIE U KaK OTBEYaeT
UHCTPYMEHTHI JJ11 00pabOTKH OTBEPCTHIA, Ha BOIIPOCHI.
pe3pOoHape3Hbie MHCTpyMEHTHI. MHOorIa OueHuTs
CIielIMaIbHbIA HHCTPYMEHT — HAKATHUKH, CaMOCTOSITETILHOC
IaPUKOBBIE OITPABKHU. Tb,
Mononusl. S BUXKy, Bbl XOpOILIO YCBOWIH ITOJICKA3bIBaHHUE,
Martepual IpeAbIIyIIEro 3aHATHS. NOATJISAIbIBAHHE,
aKTUBHOCTb U
ACCUBHOCTb.
Bospems
ornpoca
IIPOXOJUTH B
BJIOJIb PSJIOB,
bukcupys uem
3aHUMAIOTCS
yJamuecs, pu
HE00XOAMMOCTH
cAenaTh
3amMe4yaHus U
CIIPOCUTH OTBET
Ha CJICAYIONMN
JIucm
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BOIIPOC.
OTMETHUTH
yYaIuxcs 3a
XOPOUIYIO
paborty,
IIOXBAJIUTH 3a
BBIIIOJIHEHHUE
JIOMAIITHETO
3aJ]aHus, ClIeNaTh
3aMeYaHHus
(MeToIbI
MOOIIPEHUS U
MOPUIIAHUSA).

4,
N3yuenue
HOBOT'O
Marepuala
(50

MUHYT);

[IpenogaBaTens HAYUMHACT paccKa3 O CTAaHKE
U BKJIIOYAET MPE3CHTALIUIO.

[IpenoaBaresib TOBOPUT O BAXKHOCTHU JAHHOMU
TEMBbI U MO JYePKUBAET HEOOXOAUMOCTD
U3yUEHHUS ee.

Pacckas o cucteme UITY Sinumerik:

SINUMERIK 840D — nmonHOCTBIO
G poBas cucTema JJisl MPaKTUYECKU BCEX
THIIOB PUMEHEHNUN. DTO CUCTEMHAs
wiatopma ¢ IpOrpecCUBHBIMU (PYHKIUSAMU.

CoBMecTHO ¢ IUPPOBBIM MpeoOpazoBaTeIeM
SIMODRIVE 611D u IIJIK SIMATIC S7-300
SINUMERIK 840D npencrasisieT OITHOCTBIO
U(GPOBYIO CUCTEMY, KOTOPas MOAXOANUT AJIs
CJIOXHBIX 33]1a4 00pabOTKH U IEMOHCTPUPYET
BBICOKUI YPOBEHb TUHAMUKHU U TOYHOCTH.

Bo Bcem mupe SINUMERIK 840D
MPUMEHSIETCS ISl TOKApHOH 00paboTKH,
cBepiieHus, ppe3epoBanus, NTUGOBAHNUSA,
Ja3epHoOi 00paboTku, mope3ku, nephopainm,
M3TOTOBJICHUSI OCHACTKU M HHCTPYMEHTA, KaK
cucTema

Cnain 1.
Ha3Banue Temsl
ypoKa.

Yyammuecs
3aIlUChIBAIOT
TEMY B TETPa/lb.

Cnain 2.
Cucrema UIlyY
Sinumerik.

KommenTapun
cianaa.
VYyammuecs
3aIOJTHSIOT
pabouyo
TETpa/ib.

Uz

Jlucm

Ne ookym.

Jlama

Tloonuce

1T 44.03.04.120 113
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Cnaiin 3.
Knaccuduxanus
cuctem UITY
Sinumerik.

KommenTapuu
cianaa.
Yyamuecs
3aMOJIHSIOT
pabouyro
TEeTpapb.

Uz

Jlucm

Ne ookym.
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[Tpogomxenue Tabmuis! 43

IpynIy pexuMoB paOOThl.

1 2 3
yIpaBJI€HUS IIpeccaMu, IJist
BBICOKOCKOPOCTHOT'O PaCcKposi MaTepHaJioB,
00pabOTKM IPEBECUHBI U CTEKJIA,
TPAHCIIOPTUPOBKH, CKIAJCKHUX 3a/]ad.
SINUMERIK 840D B moaysnie NCU
(Numeric Control Unit — ycrpoiicTBo Cnaiin 4.
YUCJIOBOTO yIPaBJICHUS) 00bEAUHSACT 3a4a4u Crpyktypa
UITY, IVIK u koMMyHUKalMU. Y CTAHOBJICHHBIN | cucTteMbl UITY
B Kapkac-Hocutesb, NCU BcTpauBaeTcs Sinumerik.
HEIMOCPEJICTBEHHO B IU(PPOBYIO CUCTEMY KommenTapun
npeodpazoBanuss SIMODRIVE 611D, npu aToMm | cnatiza.
OH pacIojiaraeTcs Crpana, HEMOCPEACTBEHHO y | Yyamuecs
MOZYJIS MUTaHUSA-PEKYTICPALIUH. 3aMOJIHSIOT
Bapuants! nporieccopoB NCU u cuctemHoe | pabouyro
MIPOrpaMMHOE 0OECTICUCHHE TaeT BOBMOXXHOCTh | TETPAIb.
ONTUMAJILHOM aJanTalluy K CTAHKY U K 3a/1a4e
00paboTku. Takoil MOTYTbHBIN TPUHIIHI Cnaipn 5.
MO3BOJISIET OCHACTUTD LIEJBIN PsAJ] CTAHKOB Cucrema UITY
Pa3IMYHOTO THUIIA. SINUMERIK
[Tpu momomn SINUMERIK 840D moxHO 840D sl.
YOPaBISATH MAaKCUMYM 31 OCSAMU/IITTUHIEIISIMU. KommeHnTapun
[Ipyn MakCMMaJIbBHOM MCHOJIb30BAaHUH cnaiza.
noaaepxkuaerca 10 10 kaHaIOB Ha KaKIYIO VYyanmecs
TpyIIy pexXuMOB pabOThl U MaKCUMYM 12 3aIOJIHSIOT
oceil/mmnuneneil Ha Kaxaplid kanain. Kaxaeiii | pabouyro
KaHaJl MO>KET UMETh CBOIO COOCTBEHHYIO TETpab.

Hsm. | Jucm

Ne ookym.
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[Tpogomxenue Tabmuis! 43

(ynpaBiieHHE 3JIEKTPOAaBTOMATUKOM CTaHKa,
T.€. JIOTUYECKas 3a/1a4ya) U KOMMYHUKAIIUU
(AMarHoCTHKa U TEPMUHAJIbHAS 3a]1a4un).

Bce cucremsl ynpasienust B 0a30Boit
KOMIUIEKTallUXA OCHAIIEeHbI: * OCHOBHOMI
MOJyJib (TaHENb yIipaBieHus) * Jucruiei ¢
KUAKOKPUCTAIUINYECKUM dKpaHoM * [1anens
yIIpaBJIEHUs C KilaBuatypou * I[lepeHocHas
MIAHENb YIIPABIEHUS C DIEKTPOHHBIM
MaxoBUKOM PYHKIIMU U OCHAILIEHUE CUCTEM
YIPaBJIEHUS] MOKHO PACIIMPUTh, HAIIPUMED: *
KOHTaKTHBIMU U3MEPUTETBHBIMU 30HaMU. *
HNHuTepdeiic mo3BOISIOMUN yIaJEHHYIO
JuarnocTtuxy. st ynpaBieHus: CTaHKOM
MO>KET ObITh BbIOpaHa CUCTEMA YIPABIICHUS
HEIDENHAIN iTNC 530, SINUMERIK 840
D wim Fanuc. HenpepsiBHas cucrema
YIPABIICHHs] KOHTPOJIMPYET BCE JINHEWHBIE
KOOPAMHATHI, & IPU HEOOXOIUMOCTH TaKKe
BpaieHue crona (ocb B). B cinyuyae yctaHoBKH
HENPEPBIBHO yIpaBisieMo (ppe3epHoit
TOJIOBKH (MJIH K€ APYTUX pabodmnx
MPUCTIOCOOJICHH, TPEOYIOMUX HEMPEPHIBHOTO
YIPABJICHMS) OCYILECTBIIECTCS TAKXKE
IIOCJIE0BATENBHOE YIIPABICHUE U TIO 3TUM
ocsM. Cucrtema 1o3BoJISIET IPOBOINUTD
OTHOBPEMEHHYIO HHTEPIOJISALMIO OCEH:
JIunerinyro Kpyrosyrwo CrnpanbHyro
(BUHTOBOM)

CUIIY SINUMERIK 840D saBnsercs
noJIHOCThIO BeTpoeHHoH B I1IK nudpopoit

1 2 3

YUITY SINUMERIK 840D o0benunser Ha Cnaiin 6.

oanom Moayie NCU 3anauu UITY CrpykTypa
(reomeTrpun-ueckas u rexnonorudeckas), PLC | anmaparabix

CPEACTB CUCTEMBI
qIry
SINUMERIK
840D sl.

KommenTtapuun
cranpa.
Yuamuecs
3aMOJIHSIOT
pabouyro
TeTpab.

Cnann
7:OcHanieHue B
0a3o0Boil
KOMILIEKTAIlNU
CHCTEMBI
yYIPaBJICHHUSI

Cnain 8:
Cucremsr UITY
SINUMERIK

Usm. | Jlucm Ne ookym.
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CUCTEMOU yIpaBJICHUs 111 HanboJee
pacrpocTpaHEeHHOT0 0a30BOT0 MOAYJIBHOTO
YUIIY nig mmpokoro Kpyra CTaHKOB U
TexHoJornyeckux 3anad. Kommanus Siemens
ABJISIETCS PU3HAHHBIM JIUJIEPOM B 00J1acTH
NEPEAOBBIX TEXHOJIOTUN YIIPABIICHUS
crankamu. CUITY SINUMERIK 840D
coctouT u3 npomsinuieaHoro [IK PCU 50/
PCU 70, naatet MCI u cucteMHOTr0
nporpammHoro ooecrnedenus. [locpenctsom
unrepdeiica PROFIBUS-DP na mrare MCI
MOAKTIOYAIOTCS IPUBOJ U TIepudepusl.
Untepdeiic PROFIBUS-DP ¢ pynkimeit
yrnpasienus apuxenueM (DP3, takt
CUHXPOHHBIN) 00ECIIeYUBAET CKOPOCTh
nepegayu AaHHbIX 12 Moo, B cuctemuom
MPOTPaMMHOM O00€CTICUEHUH CYIIECTBYET
SINUMERIK 840D-StartUp — mporpamma
BBO/Ia B 3KCIUTyaTalMIo cTaHka. B kauectBe
6s1oxkoB HMI (denoBexo — MalmmHHOTO
uHTEpdeiica) CyneCTBYIOT OMIIUH MaKeTa
nporpammupoBanust HMI, makera
npoexktupoBanuss HMI u cranmaptabiin
rpaduueckuit uaTepdeiic s crankoB HMI-
Advanced.

[IporpammupoBanre 06pabOTKM HA CTaHKaX
¢ UITY ocymecrtBisercs Ha A3bIKE, KOTOPBIN
00BIYHO Ha3bIBAIOT s13bIKOM [SO 7 6uT nnm
si36IKOM G 1 M ko110B. 361k G 1 M KO10B
OCHOBBIBAETCS HA MOJIOKEHUAX
MexayHapoJHOM OpraHu3alyy 110
crangaptusanuu (ISO) u Acconuanuu
AeKTpoHHOM npombinieHHocTy (EIA).
[IponsBonurenu cucrem HITY
MPUAEP>KUBAIOTCS ATUX CTAHIAPTOB AJIS
OMMUCAHUS OCHOBHBIX (DYHKIIUMI, HO IOMYCKAIOT
BOJILHOCTHU U OTCTYIUICHUSI OT MpaBUJI, KOTAa
peYb 3aXOJUT O CHEIUATBHBIX BO3MOXHOCTAX
coux cucrteM. Cucremsr UIIY npyrux
u3BecTHbIX SINUMERIK (SIEMENS AG)
TaKXe UMEIOT BO3MOXKHOCTH 110 padote ¢ G u
M koamu, OTHAKO HEKOTOPbIE
cnenuduyecKre KoJibl MOTyT OTan4arbesi. O

810D/840D:
anmapaTHbIE U
TEXHOJIOTUYECKHU
€ BO3MOKHOCTHU

Cnann 9: A3bIk

IPOpPaMMHUPOBBaH

us

Cmang 10:

Crpykrypa
YIIPABIISAIONIEH

Hszm.
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pa3HHUILIE B IPOrPaMMHUPOBAHUN
cnenupuyeckux (yHKIHUN MOXKHO Y3HATh U3
JOKYMEHTAllUU K KOHKpeTHOU cucteme UITY.

VYmpagsioias mporpaMmma COCTOUT U3
MOCJIEIOBATEIBLHOCTH KaIPOB U OOBIYHO
HAYMHAETCS C CUMBOJIA HAYaJIO IPOrPAMMBbI
(%) u 3akanuuBaetcss M02 i M30. Kaxaprii
KaJIp MPOrpaMMbl TIPEICTABIIAECT COOOW OMH
mar 06paboTku u (B 3aBucumoctu oT YUITY)
MOXET HauuHaTbcs ¢ Homepa kajapa (N1...N10
U T.J.), @ 3aKaHYUBATHCSI CAMBOJIOM KOHEII
kazpa (;). Kagp ynpasistoiieit mporpaMmMbl
COCTOUT U3 onepatopos B ¢popme cioB (GI1,
M30, X10. u T.1.). CT0BO COCTOUT M3 CHMBOJIA
(anppeca) u uudpsl, NpeaCTABIISIONICE
apupmernueckoe 3HaueHue. Aapeca X, Y, Z,
U, V,W,P,Q,R, A, B, C, D, E aBastorcs
pa3MEpHBIMU NIEPEMEILICHUSIM, UCTIOIb3YIOT
ISl 0003HAYEHHS] KOOPJMHATHBIX OCEH, BIOJIb
KOTOPBIX OCYIIIECTBIISIOTCS IEPEMEIIICHHUS.
CrnoBa, ONHMCHIBAIONINE TTEPEMEIIICHUS, MOTYT
uMeTh 3Hak (+) wi (-). [Ipu oTcyTCcTBUU 3HAKa
MEPEMEIICHUE CUNTACTCS MTOJIOKUTEIIBHBIM.
Anpeca I, J, K o3HauaroT napameTpsl

MHTEPIOJIALNN. G-
MOJTOTOBUTENbHAS (QYHKITHSI. M -
BCIIOMOTaTeNbHas (PyHKIUS. S-
(GyHKLHS TTaBHOTO JABUKEHHUS. F-
GyHKIMS TOAaYH. T,D,H -

dbyHkuuu nHcTpymMeHTa.  CHUMBOJIBI MOTYT
NPUHUMATH IPYTUE 3HAYECHUS B 3aBUCHUMOCTH
OT KOHKpeTHOoro YUIIY.

GO0 - OpIcTpOE TO3UIIMOHUPOBAHHUE.
Oyukiusg GO0 ucronab3yeTcs i BHIIOJTHEHUS
YCKOPEHHOI'0 MEPEMEICHUS PEKYIIETO
WHCTPYMEHTA K MO3UITUU 00pabOTKH WU K
0e30MmacHO Mo3uLru. Y CKOPEHHOE
MEePEMEINICHIE HUKOT 1A HE UCTIONB3YETCS IS
BBINIOJIHEHUS 00pa0OTKHU, TaK KaK CKOPOCTh
JIBMYKEHUS UCTIOJIHATEILHOTO OpraHa CTaHKa
oueHb Beicoka. Kog GO0 oTmMeHseTcs KoJgaMu:
G01, G02, G03. GO1 - nmuueinas

IIPOrpaMMBbl

Cmanipg 11:
IToaroroButenbH
pie pyHkuuu (G
KO/JIbI)
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untepnosinud. @ynkuua GO1 ucnoaszyercs
JUTSL BBITIOJTHEHUS TIPSIMOJIMHEMHBIX
nepeMeIeHnil ¢ 3agannon ckopoctbio (F).
IIpu mporpaMmMupoBaHuy 3a4ar0TCsA
KOOPJMHATHI KOHEUHON TOYKH B a0COIFOTHBIX
sHaueHusAx (G90) umu npupamenusx (G91) ¢
COOTBETCTBEHHBIMH aJpecamu MEePEMEILICHUI
(mampumep X, Y, Z). Kog GO1 ormensiercs
konamu: GO0, GO2, GO3. GO2 - kpyroas uu
3a1at0TCA LIEHTPa IyTU OKPY>KHOCTH B
BBIOpAHHOM TUIOCKOCTH, IPOTPAMMHUPYIOTCS B
MPUpPALICHUAX OT IPOrPaMMHUPYETCS BMECTE C
X wnu P anpecom, KOTOPBIN yKa3bIBAET
JUTUTEILHOCTh BPEMEHH BbIACPKKU. OOBIUHO,
310 Bpems coctasisieT ot 0.001 mo 99999.999
cekyna. Hanpumep G04 X2.5 - nay3a 2.5
cekynasl, G04 P1000 - may3a 1 cekynna. G17 -
Bb100p Mockoctu XY. Kog G17
npeHa3HavYeH JiJIsl BbIOOpa mIockocTu XY B
kauecTBe paboueit. [Tmockocts XY
CTAHOBUTCS ONPEEIAIONIeH Ipu
UCII0JIb30BaHUU KPYTOBO MHTEPIOJISLINHY,
BpalIEHUH CUCTEMbI KOOPJIMHAT U MOCTOSHHBIX
ITUKIIOB cBepiieHus. G18 - BBIOOP MIOCKOCTH
XZ. Kon G18 npennaznavex 1uist BIOOpa
MJI0CKOCTH X7, B Ka4e€CTBE pabOUeH.
[LnockocTe XZ cTaHOBUTCS ONPECIISIONIEH
MIPU UCIIOJIb30BAaHUU KPYTOBOM MHTEPIOJISIINHY,
BpaIEHUU CUCTEMbI KOOPJIMHAT U MOCTOSHHBIX
UKIIOB cBepieHus. G19 - BIOOp MI0CKOCTH
YZ nrovimoBbIX AaHHbIX. DyHKus G20
AKTUBHU3UPYET PEXKUM pabOThI C JIOMMOBBIMU
nanHbiMU. G21 - BBOJI METPUYECKUX JAHHBIX.
Oynkius G21 akTUBU3ZHPYET PEKUM PabOTHI €
MeTpuyeckuMu JaHHbiMU. G41 npumensercs
JUTS1 BKIIFOUEHUS aBTOMATUYECKOW KOPPEKIUU
Ha paJuyc MHCTPYMEHTA HAXOJSIIErocs clieBa
oT 0OpabaThIiBa€MOM MOBEPXHOCTH (eCiau
CMOTPETh OT HMHCTPYMEHTA B HANPABICHUU €TI0
JBYOKEHUSI OTHOCUTENIbHO 3aroToBku). G0 -
pexuM a0COTIOTHOTO MO3UIIMOHUPOBaHUs. B
pexuMe adCOTIOTHOTO MO3UIIMOHUPOBAHUS
G90 nepemenieHUsI HCTIOJHUTEIBHBIX OPTaHOB
IPOM3BOJSATCS] OTHOCUTENIBHO HYJIEBOM TOUKHU
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paboueii cuctemsr koopauHat G54-G59
(mporpaMMupyeTCs, Ky1a JOJDKEH ABUTATHCS
WHCTPYMEHT). IPUHUMAETCS TIOJIOKCHHE
WCTIOTHUTENILHOTO OpraHa, KOTOpoe OH
3aHUMaJ Mepe HadalloM MepEeMENICHUS K
CJICyIOIIel OTMIOPHON TOUYKE (HHCTPYMEHT
BO3BpAIaeTCsl K UCXOAHON TUIOCKOCTH B KOHIIE
KQKJIOTO ITUKJIA U MEXKTY BCEMH
oOpabaTpiBaeMbIMU OTBEPCTUSIMU. DYHKITHS
G98 ormensiercsa npu nomoum G99.

MOO - nporpammupyemslii octanoB Korna
CUILY ucnonuser komanay MO0, To
MIPOUCXOJUT OCTAaHOB. Bce oceBbie
MepeMEILICHHS] OCTaHABIMBAIOTCSI, IPU STOM
mnuHAeINb (y OOJBIIMHCTBA CTAHKOB)
MpOJI0JKaeT Bpamarbes. Pabora o
porpamMme Bo300HOBIISIETCS CO CIIETYIOUIETO
kajapa nocie Haxarus kHonku "Crapt". MO1 -
ocTtaHoB ¢ noaTBepxkaeHueM Kog MO1 MO1
MpOITyCKaeTcs U BblnojiHeHue Y11 He
npepsiBaeTca. M02 - 3aBepliiieHHe NpOrpaMMBl.
Konx M02 yka3bIBaeT Ha 3aBEpILICHUE
MIPOTPaMMBbl U MIPUBOJIUT K OCTAHOBY
HITUHJENS, TOAA4YH U BBIKIIFOUSHUIO
oxnaxzaeHns. M03 - BpameHue NmnuHAEs 110
yacoBo# ctpenke. [Ipu nomonu koga MO3
BKJIIOUYAETCS MPSIMOE BpallleHUE IIMUHIES C
3anporpaMMUPOBAHHBIM YHUCIIOM 000OPOTOB
(S). Kog MO3 neiicTByeT 10 T€X MOp, MOKa OH
He OyieT oTMeHeH ¢ nomoibio M04 wim MOS.
MO04 - BpaieHre MNUHAENS TPOTHB YaCOBOM
crpenku. [Ipu momomnm koga M04 Bkirouaercs
oOpaTHOE BpallleHUe MIMHUHIEIS C
3amporpaMMHUPOBAHHBIM YHCIIOM 000POTOB
(S). Kog M04 nefictByeT 10 Te€X HOp, MOKA OH
He OyzeT oTMeHeH ¢ noMolbo M03 niu MOS.
MOS5, HaxoaAIIMUNICS B MOJIOKEHUHA TOTOBHOCTHU
B Mara3uHe UHCTPYMEHTOB.. B 1ukie
pacTauyMBaHUs - PACCTOSIHUE CIBUTA
PacTOYHOTO UHCTPYMEHTA OT CTEHKH
00pabOTaHHOT'O OTBEPCTHS J1JII OOECIICUCHUS
aKKypaTHOTO BBIBOJIa MHCTPYMEHTA U3
orBepcTusi. D - 3HaUeHHE KOPPEKLIUH HA

Cnaiig 12:

BcmomorareasHbI

¢ ¢dynknuu (M
KOJIbI)
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paauyc uHcTpymeHnTta. H - 3Hauenue
KOMITEHCALIUM JITMHBI UHCTpYyMeHTa. F -
¢byHKUMs nogauu. S - GyHKIMS TJIaBHOTO
IBWXKEHUA. T - 3HAUCHUE ONPEAEIAIOIIEe
HOMEp MHCTPYMEHTA, KOTOPBIA HEOOXOANUMO
NEPEMECTHUTH B TIO3UIUIO CMEHBI, TyTEM
OBOPOTa HHCTPYMEHTAIBHOTO Mara3uHa. N -
Hymepanus kaapos YII. / - mpomyck kamapa.
(...) - kommeHTapuu B YII.

d. Ectb 111 Botipock! ko MHe. JlaBaitTe s OcBenomiisercs
3aKI0YUTE | OTBEUY HA Ballld BOIIPOCHI. O HaJIM4YMH
JIBHBIN 3TaI Bbljaua KpaTkux T€CTOB ISl IPOBEPKU BOIIPOCOB U
(15 MuHYT). | ypOBHS NEPBUYHOIO YCBOEHUS MaTepHaa. OTBEYaeT Ha

[IaTUMHUHYTHas TPOBEPKA YCBOCHHUS BOIIPOCHI
MaTtepuana. YUAIUXCS C
Boinaua nomaminero 3aganus. [loBTopute | mpuBieYeHUEM
1o paboueli TeTpaau U y4eOHUKY CJIaii10B
COOTBETCTBYIOIYIO IJIABY. MIPE3CHTAIUU.
VYyamuecs
paboTator ¢
KpaTKuMU
TECTaMHU.

5.5. PazpaboTka MeTOAN4eCKOro obecrnevdeHust

Taxxke paspaboraeM y4eOHYIO MPE3CHTAIMI0, KOTOpas HCMOJb3YeTCs Kak
CPEICTBO MHTEPAKTUBHOW TEXHOJOTUU OOYYECHHS OINepaTopoB 00padaThIBAIOIIMX
uentpos ¢ UITY.

MynbTUMEIUIfHBIE TPE3CHTAMA  WCIOJB3YIOTCS IS TOTO, YTOOBI
BBICTYMAIOMIMK CMOT Ha OOJIBIIOM OJKpaHE WM MOHHUTOpPE HAIJISITHO
MIPOJIEMOHCTPUPOBATh JTOTIOJHUTEIBHBIE MaTepHallbl K CBOEMY COOOIICHHIO:
BUJIC03AIMMNCh XUMUYECKUX U (DU3UICCKUX OIBITOB, CHUMKH TTOJIEBBIX M3BICKAHUH,
YepTekU 3AaHUI U COOPYKEHUH, KaJlleHJapHble TpaduKu 3aMepoB TEMIIEpaTyphl U
ap. OTH MaTepuagbl MOTYT Takke OBITh TOJIKPEIICHB COOTBETCTBYIOIIUMU

3BYKO3aIlIUCAMMU.
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YyeOHas KOMIBIOTEpHAS MPE3EHTAIMS — MPOrPAMMHOE CPEJICTBO, KOTOPOE
MPUOPUTETHO UCIIOIB3YETCS ISl COMTPOBOXKICHUSI O0OBSICHEHUSI HOBOTO MaTepuala,
NeJarornuecku 1eaecoo0pa3sHo MpeICcTaBiseT cojaepkaHue yueOHOro Mmarepuana B
HaTJISIAHOM BHUJIE M 00CCIICUMBACT peaiu3alliio METOIMYECKON CUCTEMBl YIUTEIS.

YueOHass KOMIIbIOTEpHAs Ipe3eHTanus aBisieTcs 3POEKTUBHBIM CPEACTBOM
MOBBIMICHUST KadecTBa OOy4YEHHS B IIKOJE 3a CUET CBOEro JUAAKTUYCCKOTO
MOTEHIIMANA, 3aKJII0YAIOIIEroCs B CICAYOMMNX BO3MOKHOCTSX:

- o0pa3HO€ OCHAILEHUE CJIOKHBIX U aOCTPaKTHBIX MOHATUM Ha OCHOBE
MYJIbTUMEIUNHOCTH;

- WHTEPaKTHUBHOCTh OOyYeHHs, oOeclieurBaromias ympaBicHUE Y4eOHBIM
MPOLECCOM M CO3JA0NIasi yCIOBUS [JI OCYILIECTBICHUS PA3JIUYHBIX BHUJIOB
y4eOHOM NESITEIHPHOCTH IPH OOBSICHEHWH HOBOI'O MaTepHaia 3a CUeT JUHAMHKHU
npeabsaBIeHUs] THOOPMAIIMOHHBIX 0OBEKTOB Ha Claiax U HaBUTallNH;

- MOOWJIBHOCTh M YINPOUIEHUWE OpPraHu3allMi MEPEXOJ0B OT OJHOr0 BHUJA
HaIJISIAHOCTH K JPYroMy TpH OOBSCHCHHMHM HOBOTO Marepuajia IOCPEACTBOM
WHTETpalliy B MPE3EHTALUK PA3JIUYHBIX BUJIOB UH(POPMAIUK;

- ICHTpAJIM3AIIKs YIIPABIICHHS IIPOIIECCOM O0OYUEHUS,

- OIEpaTUBHOCTh OOHOBJICHHS M WM3MEHEHUS COJEpKaHUs OOYdYCHHS B
COOTBETCTBUM C OBICTPHIMU TEMIIAMU PA3BUTUS HAyKH, MPEJICTABICHHON B
IIKOJILHOM KYpCE.

PexoMeHmanmu 1O CO3MaHUIO TMpPE3CHTAMU. O0OIKe TpeOboBaHUA K
IpPEe3EHTALMU: TPE3EHTalUs HEe JOJKHA ObITh MeHblIe 10 craiinos.

[TepBbIif TUCT — ATO TUTYJBHBIA JIUCT, HA KOTOPOM 0O0SI3aTE€IIbHO JOJDKHBI
OBITH TIPE/CTABJICHBI: Ha3BaHHUE MPOEKTA; HA3BAHUE BBIMYCKAIOIIEH OpraHU3allNy;
dbaMuIHs, UM, OTYECTBO aBTOPA; YUPEkKIEHUE, IIe padoTaeT aBTOP IMPOCKTA U €T0
JIOJKHOCTD.

Cnenyromum claiioM JOKHO OBbITh COAEpKAHUE, TJIe MPECTaBICHbBI

OCHOBHBIE JTambl (MOMEHTBI) YpoOKa-Tipe3eHTanuu. JKemaTenpbHO, YTOOBI W3
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coJlepKaHUsl 10 THUIEPCCHUIKE MOXKHO TEPEHTH Ha HEOOXOAWMYIO CTPAaHHIY W
BEPHYTHCS BHOBb Ha COJIEpKAHUE.

J{n3aliH-3proHOMUYECKHUE TpeboBaHUS: COYETAEMOCTH LIBETOB,
OTPaHUYECHHOE KOJIMYECTBO OOBEKTOB Ha CIIal/ie, IIBET TEKCTA.

B npeseHtanmu = HEOOXOIMMBI  MMIIOPTUPOBAHHBIE  OOBEKTHI U3
CyliecTByOmuUX U(POBBIX 00pa3oBaTeNbHbIX pecypcoB. K manHomy pecypcy
UMEIOTCSI  Y4EOHO-METOJMYECKHEe PEeKOMEHIAlUU [JIsl TenaroroB. BHOBB ke
npuireame 1udpoBeie 00pa3oBaTEIbHBIC PECYpPChl, B OCHOBHOM, CJIOXKHBI B
YIPaBJICHUH, TPEOYIOT OT MPETNO1aBaTelisl JOTIOJHUTEIBHBIX CEPhE3HBIX 3HAHUHN B
obnactu unpopmatuku u MKT);

[locnegnumu cnalijaMu ypoka-npe3eHTalud JOJDKHBI OBITh TJIOCCapuil U
CIIUCOK JINTEPATYPHI.

UtoObsl mpe3eHTaIUsi XOpPOIIO BOCIPUHHMMANIACH CIyIIATENsIMM M HE
BBI3BIBAJIa OTPHUIIATEILHBIX IMOIHH (TI0JICO3HATEIBHBIX HIIM BIOJHE OCO3HAHHBIX ),
HE00X0AMMO COOJTI01aTh TTpaBuia ee 0(hOpPMIICHHS.

[Ipe3eHTanus mpeanoyiaracT CoYeTaHWe WHQPOPMAIMH PA3IMYHBIX THIIOB:
TEeKCTa, Tpaduueckux U300pKEHUN, MY3BIKAIBHBIX M 3BYKOBBIX 3((HEKTOB,
aHuMmanuu M BuaeodparmeHToB. [loaTOMy HEOOXOIMMO YUYUTHIBaTh CHEHUPUKY
KOMOWHUpOBaHUS (parMeHToB HMH(POpPMANUUA Pa3TUYHBIX THUMOB. Kpome ToTO,
oopMIIeHHE U JAEMOHCTpAIUs KaXJA0r0 W3 MEPEUUCICHHBIX THIOB MH(OpMaIuu
TaK)Ke TIOTUYUHSACTCS ONPESICHHBIM TpaBmiiaM.. I[locie co3manus mpe3eHTauu u
ee odopmileHHsI, HEOOXOIUMO OTPENETHPOBATh €€ MOKa3 M CBOE BBHICTYIUICHHUE,
MPOBEPUTH, KaK OyAET BBIVISIIETh MPE3CHTALUS B LIETIOM (Ha DKpaHE KOMIIbIOTEepa
WM TIPOSKITMOHHOM JKpaHe), HACKOJIBKO CKOPO M aJ€KBAaTHO OHA BOCIIPUHUMAETCS
U3 pa3HBIX MECT ayJUTOPHUH, IPU PA3HOM OCBEIUIECHUH, IITYMOBOM COIPOBOK/ICHUH,
B 00CTaHOBKE, MAaKCUMaJbHO MPUOJMKEHHOW K PpEaTbHBIM  YCIOBUSIM

BBICTYILJICHUA.
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3akiIl0ueHne MeTOAMYEeCKOH YaCTH

B meronnueckoii yactu npoBeneH aHanu3 IIpodeccronansHoro cranmapra
Ne 530n «OmnepaTop-Hasiaquuk oOpadaTeiBaromux 1eHTpoB ¢ YIIY» u npoBeneHo
NeJaroruyeckoe MpOeKTUpOBaHUE ydeOHoro rmporecca 1o Teme «OCHOBBI
nporpaMMHoro ynpasieHusi crankamu ¢ UITY». 3anstus Begyrcs Ha 6aze UY AT1O
«Y4eOHbI LeHTp YpaiMmami3aBoa». B BhIMyCKHOHN KBanu(HUKAIMOHHON paboTe
pa3paboTaH MEePCHEeKTUBHO-TEMATUYECKUM TUIAaH, BBIJICIECHO Y4eOHOE 3aHSTHE TI0
teme «Cucrema UYITY Sinumerik», pa3paboTaH ImiaH y4eOHOrO 3aHATHSA H
MpEe3CHTaIMsl B Ka4eCTBE METOJUYECKOr0 OOeCleueHHs] Y4eOHOIro 3aHsTHS, Kak
OCHOBHOE CPEJICTBO pea3allii HHTEPAKTUBHONU 00pa30BaTENbHON TEXHOIOTUH.

Takum o0OpazoMm B METOAMYECKOW 4YacTU peEHIeHbl BCe 3aJaHus

NeJarorun4cCKoOro nmpoCKTUpOBaHu:Ad, IIPCAYCMOTPCHHBIC BO BBCACHHNH.
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3AK/IIOYEHUE

B BeimyckHOi  KBanu(UKAIMOHHOW  paboTe  COBEPIICHCTBYETCS
TEXHOJIOTUYECKUI MPOLECC HW3rOTOBJICHUS JeTanu «BTylka 3KCLEHTPUKOBAS.
CoBepIICHCTBOBAaHUE TEXHOJIOIMYECKOTO MTPOLEcca U3TOTOBIICHUS AETAINA BEIETCS
C IPUMEHEHHEM COBPEMEHHOI'O CTAHKA C YHMCIIOBBIM MPOTPAMMHBIM YIIPABICHUEM
MULTICUT 500i/1500, a Takxe mpUMEHEHHS COBPEMEHHOTO METAJUIOPEKYIIETO
uHCTpyMeHTa  3apyOexkHoM  pupmber  Sandvik Coromand u  BeIOpaHBI
pEKOMEHJyeMble pPEXHUMbl pe3aHus. Tak ke Obul pa3zpaboTaH (¢parMeHt
YIPaBJIAIOIIEN IPOrpaMMBI.

B mMeromnueckoil 4YacTM JAMIUIOMHOTO MPOEKTa NPOAHAIU3UPOBAH
npodeccuoHaNbHbIN cTaHAapT «OnepaTop-HaIaAuuK 00padaThIBAIOIIUX [ICHTPOBY
U TIpejicTaBlieHa pa3paboTKa 3aHATHUS JUIS EPENoArOTOBKU TOKapeil 4 paspsaa Ha
onepatopoB craHkoB ¢ YUIIY 3 paspsaa. I[lo ogHo¥ M3 TeM o0Opa3oBaTEILHOTO
Kypca pa3paboTaHO 3aHATHE C HCIOIb30BAaHUEM IMpE3eHTAMU. B sxoHOMUYeCKO
YacTU AMIUIOMHOI'O MPOEKTa BBIMOJHEH PacyeT 3KOHOMHUYECKOH 3(pPeKTUBHOCTU
OT COBEpIICHCTBOBaHUs 0a30BOT0 TEX Mpolecca

Takum  oOpasoM, B XOJ€ JUIJIOMHOTO  TPOCKTUPOBAHUS  OBLI
YCOBEPILEHCTBOBAH TEXHOJOTUYECKUN MPOIECC MEXaHUYECKOW 00paboTKH JeTan

«BTYJIKa 9KCHCHTPUKOBASA, UTO ABJIICTCA JOCTUKCHHUEM MMOCTaBJICHHOMN OCIH.
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[MPUJIOXXEHUE b
®parmeHT yueOHO# nporpamMmbl Ha Temy: «Cuctema UITY SINUMERIK»
Cmanig 1

CUCTEMA 4HI1Y
SINUMERIK

Cuctema YI1Y SINUMERIK




Cmang 3

KJIACCUDUKAIIHUA
CUCTEMYITY SINUMERIK

* [I[puMeHseTca And

= TokapHoii 06paboTKu
= OpezepoBaHusn

= [llnudoBanus

= JlazepHo# 06paboTkH

= [Tope3kn

= [Tepdopanuu H3roTOBJIEHHA OCHACTKH, HHCTPYMEHTA

Cmaiig 4

CTPYKTYPA CUCTEMDBI HI1Y
SINUMERIK

- NCU

) / —
/ ~
p -

ql'ly [IJIK KOMMSI“H MKalluU



Cmaiing 5

CUCTEMA C YI1y SINUMERIK 840D

Crnaiin 6

CTPYKTYPA AIIITAPATHBIX
CPEJACTB CUCTEMBI C UITY SINUMERK

840D

SIEMENS

SINUMERIK 828D = CTpyKTYpa KaK 4acTb MACANBLHON CHCTEMbI

bazoeaa Bepcua 840D
[laHenb yripaB/ieHHA ¢ aAANTHBHEIM
TCU;

BoJlee BLICOKAA MOLIHOCTE 14
npoussoauTeabHoCcTH HIVMI
[laHenb yrpaB/ieHHA C afjalTHBHLIM
PCU;

JlonOIHHTEILHBIE OCH JJIA
MOAY/IBHEIX CTAHKOB

TuKas opraHH3alKA C TPHBOJHBIM
peleHHeM;

BoJiee BLICOKHE MOLIHOCTH [JIs

ABMraresieit D'



Cmnanipg 7

OCHAIIIEHUE BA30BOU

»  KOMIVIEKTAUUUW CUCTEMDI
Vn pA R n F H ” q « OcHOBHOIT Moay/b (TaHe b

yhpaBieHus)

¢ Jlucruied € UAKOKPHUCTALTHIECKHM
3kpaHoM ¢ [laHesb yripaBjieHHd C
KJIABHATYPOH

. HEpeHOCHaH naHeJb yIIpaBJeHHA C
3JIEKTPOHHBIM MaX0BHKOM

Cnaing 8

CUCTEMBI HI1Y SINUMERIK 810D /840D:
AIIITAPATHBIE U TEXHOJIOTMYECKHUE

wCTaHmHmE

SCHAUBLUIN MACHII

wisl)
WALDRICH COBURG GMBH & 0. ([ ipassaie)
WILLEMIN-MACODEL SA [Laejapin)



Cnsiin 9

A3bIK ITPOTPAMMHWPOBAHUA

= [[porpaMmMmupoBaHue ocyuiecTBseTcs A3bikoM G 1 M KO/10B.

i
IEEES SEEE

& L

Cnaiig 10

CTPYKTYPA YII

&l WinMerga - (501600, 640 250 MPF 2015.10.02_2145-02 ARC - 50_1600_640_ 250 MFF_2015.10.02 22-07-36.ARC] | = /o

P e T — S—

Llelx G -nogroToBUTENBHAsA
YHKLMSA.

M - BcromorarensHasi
yHKUMSA.

S - OyHKUKMA
rnasHoro

OBUWKEeHUs.

F - doyHKUMA

nofayu.

T, D, H - choyHKUMK
WHCTpYMEHTA.

Nile KO W10 Mo




Cmang 11

[TOATOTOBUTEJ/ILHBIE ®YHKIMH (6
KOJbI)

= GOO - GBICTpOE MOZHIHOHHPOBAHHE.
GO1 - nuHelHHAA HHTePIOJALHS.
G02 - kpyroBasi HHTEPIIOJIALHNA 110 YACOBOH CTpeJIKe.
GO03 - kpyroBasi HHTEPIOJIALHA IPOTHB YaCOBOH CTPEJIKH.
G17 - Be1bop nnockocTtH XY.
G18 - Be16op nmockocTH XZ.
G19 - Be16Op nmocKocTH YZ.
G41 - neBas KOppeKIHA Ha paJHyC HHCTPYMeHTa.
G42 - npaBas KOppeKLHA Ha pagHyc HHCTPYMeHTa.
G54 - G59 - 3ajaHHOe CMelleHHe.
G90 - pexuM abCONMIOTHOrO MO3HIIHOHHPOBAHHS.
G91 - pesxHM OTHOCHTE/LHOTO N02HIIHOHHPOBAHHA.
G94 - ckopoCTE IOJAYH B A0HMax/MHIIUMETPAX B MHHYTY.
G98 - BOZBpAT K UCXOAHOH MIOCKOCTH B IIHKJIE.

Cnaiipg 12

BCIIOMOTATEJIbBHBIE ®YHKIIUHU (M KO/bI)

= MOO - nporpaMMHUpyeMbIH OCTAHOB
MO1 - ocTaHORB Cc IOATBepKASHUEM
MOZ - 3aBeplleHHe NpOrpaMMBbL.
MO03 - BpaleHHe MMTHH/EA M0 YacOBOH CTPeJIKe.
MO04 - BpalieHue MIMHHAEA TPOTHB YacOBOH CTPEKH.
MO5 - 0CTAHOB IINHHIEA.
MO6 - cmeHa uHcTpyMeHTa M19 - ocTaHOB WIMHHIEAA B 3aJJaHHOH MO3UI[HH.
M30 - KoHel| HHGOPMALIHH.



Cmang 13

BOIIPOCHI AJ1d SAKPEIIJIEHWUA

= OTBeTbTe Ha BOTIPOC.
Jns kakux o6paboTok npumensietca cuctema c YITY SINUMERIK?
= [IpoJo/nKUTe ONpejeneHue.

M-KkombI- 3TO

= BoiGepuTe MpaBUIBHBIH OTBET.

Kog G17 oznavaeT: A. Kpyrosasi HHTEpIOJIAIHSA 10 YACOBOH CTPeKe
B. BeiGop nockoctu XY
B. OcTanoB mmuHAeA

I BricTpoe no3UIHOHHpOBaHHE



