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AHHOTAIUA

JIMTUIOMHBIA  TPOEKT coAepkKUT 126 smcra nedaTHOro Tekcra, 14
wuttoctpanuii, 41 Tabmuiy, 31 HCHONB30BaHHBIX HCTOYHUKOB, a Takxke 3
MIPUIIOKECHUSL.

KmoueBsie  cimoBa:  Ckoba, TEXHOJIOTMYECKUU ITPOLECC,
MHoroueneBoii  cranok, OBPABOTKA ITOBEPXHOCTEN, DSJIEMEHTHI
PEXXMIMBbI PE3AHNA, HOPMBI BPEMEHN, [TIPOTPAMMA
TEXHOJIOIT MYECKAA, OKOHOMUNYECKAA COCTABJIAIOLIAA,
METOJUYECKAS PA3PABOTKA, ITPO®ECCHUOHAJIBHBII CTAHJAPT,
[IEPCIIEK TUBHO-TEMATHUYECKHH [1JTAH, [IJTAH YUYEBHOI'O
3AHATUA.

[IpoekTupoBaHHe TEXHOJIOTUYECKOTO MPOIEcca MEXaHUYECKON 00pabOTKH B
YCJIOBUSIX CPEIHECEPUIHOTO MPOU3BOJACTBA JIOCTUTHYTO 3a CYET MPUMEHEHUS
COBPEMEHHOTI0 BEPTUKAJIBHOTO MHOTOILIEeBOro ctanka ¢ UITY XH7145A

BriOpan MeTo 1 mosTydeHust 3arOTOBKH B 00JIaCTH MOPOIIKOBOW METaJUTyPTUH

BriOpaHbl 251eMEHTBI pekKrMa pe3aHust 115l BCEX OIepaliiii, BHITOTHIEMbBIX Ha
cradke ¢ YUITY 1 HOpMbI BpEMEHHU HA U3TOTOBJICHUE OJTHOU JETAJIN.

CocraieHna ynpasistolasi mporpaMmma.

[IpuBeneHo 3KOHOMHUYECKOE OOOCHOBAaHME MCIOJIb30BAHUE MHOTOLEIEBOTO
cranka ¢ UIIVY.

B meToanudeckoit yacTu mpoBejieHa KOPPEKTUPOBKA MTPOTPAMMBbI ITOATOTOBKHU
«Hanaguuk obpadateiBaroniux 1eHTpoB ¢ YIIY ¢ yuétom cTapTOBOM MOATOTOBKU
dpesepoBmuka 4 paspsina. Pazpaborana mMeTonuka MpoBEACHUS 3aHATUS B paMKax

ATOM IIPOrPAMMBI.
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BBEJAEHUE

OpHuM W3 TIaBHBIX H300pETEHWU 3a MOCIEAHHE TOJbI CTATH CTAaHKH C
YHCJIOBBIM MPOTPAMMHBIM yIipaBieHueM. C UX MOsBIEHUEM 3HAYUTEIHHO BO3POCIIU
MPOU3BOJACTBEHHBIE  MOIIHOCTA  TPEANPUATHN,  YBEIMYUIIOCh  KAa4e€CTBO
BBIITYCKAEMOM MPOAYKIIMH, CHUZUIUCh CE0ECTOMMOCTH U BO3POCIUM MHOTOKPATHO
MPUOBLIH.

[TpeumymectBom ctankoB ¢ UIIY sBrsercst mpon3BOACTBEHHAS THOKOCTbD,
BBICOKAsl TOYHOCTh U MIOBTOPSIEMOCTh 00pabOTKH. DTO 3HAUUT, UTO JJI1 OOPabOTKU
pa3HBIX JIeTaliell HY>KHO BCETO JIUIIIh 3aMEHHUTh MPOrpaMMy. A yKe IPOBEpEHHAS U
oTpaboOTaHHas MPOTrpaMMa MOXKET OBITh UCIIOJIb30BaHA B JIFOOOH MOMEHT U JIF000e
YHCIIO pas.

[lenpr0 OUIIIOMHOTO TPOEKTa SIBISIETCS pa3paboTka TEXHOJIOTHYECKOTO
npoiiecca M3roToBieHust nerann «Cko0a» C HCMOJb30BAHMEM COBPEMEHHOTO
pexyIlero UHCTpyMeHTa u obopynosanus ¢ UITY.

[{ens AUTUIOMHOTO TIPOEKTA ONIPEACIISICT CASAYIONINE 3a1a9Hn:

- aHaJIN3 UCXOJIHBIX JIAHHBIX;

- pa3paboTka TEXHOJIOIMUECKOro mpoiecca oopadotku neranu «Ckoba» ¢
ncrojibzoBanreM Bo3MoxkHocTel [10 AutoCAD Inventor Professional 2019;

- pa3paboTKa yMpaBIIIOIICH MPOTPAaMMBI JIJIsI BEITIOJTHCHHUSI,
MEXaHO00pabOTKH C MOMOIIBIO TTOCTIporieccopa s croiiku Fanuc O1 MC;

- DKOHOMHYECKOe 00OCHOBAaHHUE TPOEKTA;

- MeToAM4YecKass pa3paboTka BOMpOca MEPETNOArOTOBKH IEepcoHama Jyis
paboThl Ha Gpe3epHoM MHOTOIIENIeBOM cTaHke Lunan XH7145A.

B pa3paboTaHHOM  TEXHOJOTMYECKOM  IMpOIecCe  Mpearnojiaraercs
UCIIOJIb30BaTh COBPEMEHHOE BBICOKOTOYHOE 00OpynoBaHue u SHPEKTUBHBIN
BBICOKOTIPOM3BOIUTEIBHBI MHCTPYMEHT, 4YTO OOCCIICYHT BBICOKOE KadeCTBO

00pa0OTKH U3rOTOBIISIEMOM JETaTIH.

JIuct
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1. AHAJIN3 UCXOHOI MH®OPMAIINU

B neranun «Ckoba» €O BCEMH TEXHUYECKMMH TpPEOOBAHUSIMHU, TOI0Bas
nporpamma Beimycka jgeraneit 10000 neranei.

Turn npou3BOACTBA — CPETHECEPUMHBIM.

Jist  pa3pabOTKH TEXHOJOTMYECKOTO Mpolecca HEOOXOJIMMBI JIaHHBIE,

HMCHOIIUCCS B CIIPABOYHUKAX U HOPMATHBAX MAIIKMHOCTPOCHU .

1.1. Cuy:keO0HOe Ha3HAYECHHME U TEXHUYECKAS XaPAKTEPUCTUKA 1eTAJIN

Hcxonnas uHopMmanusa mnojapasjiensercds Ha 0a30BYIO, PYKOBOSILIYIO U
cupaBounyto ('OCT14.301-83).

basoBass  mHpopMmamus ~ BKJIIOYAaET  JaHHbIE,  COJAEp)KalluMecs B
KOHCTPYKTOPCKOW JOKYMEHTalluu, B 4YepTexke JeTald, a TakKe T0JI0BYIO
IIPOrpamMMy BBIITYCKA 3TUX JIeTajell (ICXOAHbIE JaHHBIE).

Hetanp «Ckoba» mnpeaHazHayeHa Ui Mepeadyd SJIEKTPUYECKOrOo TOKa B
KOpIyce KOHTAKTHOM IPYIIIbI AJI1 IPOMBIIUIEHHOTO 000pY10BaAHHUS

usrorasiauBaercsa u3 meaHoro nopoika [IMC-1 [IMC-M Ilopomiku MenHbie
AIEKTPOJIMTUYECKUE NPUMEHSIIOT Ui M3TOTOBJIEHUS  JETajed  METOIOM
MTOPOIIKOBOM METaJUTyPrUun B AIEKTPOTEXHUYECKOM, XUMHUYECKOU
npoMbllieHHOCTH u  MammHoctpoeHun. [lo T'OCT 4960-2017 BeimyckaroT
MOPOILIKH MEJTHBIE IEKTPOJUTHUECKUE CIETYIOIINX MAPOK

[IMC-1 nopomiok cTabuIn3upOBaHHbIN;

IIMC-H nopoiok cTabuiM3upoBaHHbI HU3KOIUCTICPCHBIH;

B tabnuue 1 mpuBeaeHbl XUMUYeCKUE CBoWcTBa MeaHoro nopoika [IMC-1

JIuct
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Ta6nuna 1 - Xumuueckue coicta noporika [IMC-1

Cu Fe Pb As Sb

Memun | XKenesa | Cunernr | Memmbsik | CyppMma
HE
MeHee

02 S0%* HNO; Buaru
HE
Kucnopon | Ceprokucneix | IIpokanensoro | Oonee
COeIMHEHUI oCTaTKa II0CJIe
METaJIJIOB B | 00paboTkH
mepecyeTe  Ha | a30THOM
cynbhaT-uoH KHCIIOTOH

99.5 10.018 [0.05 |0.003 |0.005

0.2 0.01 0.04 0.05

Tabmuma 2 - TexHOoJIOTHYeCKHE CBOICTBA MEIN

[T10THOCTB 8,93*10°kr/M?;

V nenbHbI Bec 8,93 r/em’;

VY nenpHas TemoeMkocTh mpu 20 °C 0,094 xan/rpanm;
Temnepatypa 1aaBiIeHU 1083 °C;
Vnensnoe conporusnenue mpu 20 °C | 0,0167 Om*mm?/m;
VY enpHasg TEMI0Ta IUIaBJIEHUS 42 xan/r;
Temneparypa KurneHus 2600 °C;

Koadpunment nuHeitHoro

pacuIMpeHust

(mpu Temnepatype okojio 20 °C) - 16,7
*10%(1/rpan);

KoaddumumenT remmonpoBogHoCcTH

335kkan/m*4gac*rpan;

O6nactb npuMenenus mennoro nopomika [IMC-1 npousBojacTBa

CIIEYCHHBIX U3/ICTUI B aBTOMOOUILHON METALTYPTrUYECKOM SIIEKTPOTEXHUUECKOU

aBHaHHOHHOﬁ MaIHI/IHOCTpOPITeJIBHOﬁ IMPOMBIIIJICHHOCTH JJI U3TOTOBJICHUS KOJICL]

BTYJIOK ITOAIIUITHUKOB 3JICKTPOTCXHUYCCKHX KOHTAKTOB 3JICKTPOJ0B HICTOK

AIIEKTPUUECKUX MAILIMH TOBAPOB HAPOJAHOIO MOTPeOIeHUs U (PUIBTPOB JIJIsi TOHKOM

O4YMCTKHU MaAcCCII.

O6macte npuMenenust meaaoro nopoiika [IMC-H B meTammokepamudeckoi

MMPOMBIIIJICHHOCTH I U3TOTOBJICHUS MCHCC OTBCTCTBCHHBIX I[eTaHeﬁ.

Hzm.
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IMMOBBIIICHUA TIPOU3BOAUTCIBHOCTH Tpyada,
BPpCMCHN Ha TCXHOJOIHMYCCKYIO ITIOATIOTOBKY IIPOMU3BOACTBA. TexHOIOrn4eCKum

aHaJIN3 JETAJIA MPOBOJST KaK KAYECTBEHHBIN, TAK U KOJTUYECTBEHHBIN

IMO3BOJISIET IIPUMCHSTD HanOoee TOYHEIC IMPECCOBAHHLIC 3aTCM KaJII/I6pOBaHHBI€

Ha pucynke 1 npencrasnena 3D moxens neranu «Ckoba

1.2. AHajau3 TeXHOJOTMYHOCTH KOHCTPYKIMHU JeTAJIHU

AHanu3 TeXHOJOTHYHOCTH KOHCTPYKIOWH HU3ACIUA IMPOU3BOIUTCA C LCIIbIO

g

Pucynok 1 - 3D moznens getanu «Ckoba»

CHMKCHHUA 3aTpaT MW COKpAIICHUA

Kauecmeennas OYEeHKA mexHoJjocuvHocmu

Kondurypauuss neranm u Marepuan, M3 KOTOPOrO OHa M3rOTOBJICHA,

3aroTOBKH, COKpallarouinue 00BEM MEXaHHYECKOM O6pa6OTKI/I.

Hzm.

Jluct

Ne moxym.
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[Tpy KOHCTPYHPOBAHHUH JIETATH HCIIOJIB30BAUCH MPOCTHIC TEOMETPHUECKHE
(GOpMBI,  TIO3BOJIAIOIIME  MPUMEHSATH  BBICOKOPOW3BOJUTEIBHBIC  METOIBI
obpabotku. IlpegycMoTpeHsl ymoOHBIE W HAJC)KHBIC TEXHOJIOTHYECKHE Oas3bl.
OOecriedena JocTaToyHasl JKECTKOCTh JeTanu. lIpemycMoTpeHa BO3MOXKHOCTH
yIOOHOTO TOJIBOA KECTKOTO M BBICOKOTPOW3BOAUTEIHLHOIO HHCTPYMEHTA K 30HE
o0OpaboTku geranu. ObecrnieueH CBOOOIHBIN BXO/ U BBIXOJl MHCTPYMEHTA U3 30HBI
o0paboTtku. KoHCTpyKIMsS AeTand MO3BOJISIET BBIMONHATH OOpPabOTKYy C JBYX
YCTAHOBOK B CIIEHIMAIBHO Pa3pab0TaHHOM MPUCTIOCOOICHUMU.

Konuuecmeennas oyenxa mexunonocuuHocmu oemanu

Koaddummentsl TouHOCTH 00pabOTKH M KOA(DPHUIIMEHTHI IIEPOXOBATOCTH
onpeaernsitores B cootBeTcTBUU ¢ ['OCT 18831-73 u cpaBHMBarOTCs ¢ 6a30BBIMU
nokazareimsiMu. 711 3TOro HEOOXOAMMO paccuuTaTh CPEAHIO TOYHOCTh WU
CPEIHIOIO IEPOXOBATOCTh 00paOOTaHHBIX TOBEPXHOCTEN U CPABHUTH C 0A30BBIMU

nokazareisiMu. [l 3Toro He0OXOAUMO paccuuTaTh CPEAHIOI TOYHOCTh U
CPEIHIOI0 IIEPOXOBATOCTh 00PaObOTAHHBIX TOBEPXHOCTEN U CPaBHUTH C 0A30BBIMU
nokasaresisMu. [{lanHble no getansim cBeAéM B TabIuLbI 3 U 4,
rae T; — KBaJIMTeTHI;

[11; — 3HayeHue napameTpa HepoXoBaTOCTH;

N — KOJIMYECTBO PA3MEPOB WM MTOBEPXHOCTEHN JIJISI KAXKJIOTO KBAIUTETA WJIH
IEpPOXOBATOCTH.

B coorBerctBun ¢ I'OCT 18831-73 3HaueHus 0a3oBBIX KOA(DQPUIIUEHTOB,
(133701115 (S

- ko3 purmeHT ToyHOCTH KTe,s = 0,8;

- koa(punment mepoxonaTocTu Kitlgy; = 0,18.
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Omnpenenum ko3 dunreHT TouHoctu 1o [1, ¢. 229], a pe3ynbTaThl 3aHECEM B
Tadauiy 3.
Tabnuna 3 - Onpexnenenue ko3pduirenTa TOUHOCTH
T; n; Tin
14 16 224

Zni= 16; ZTi'l’li: 224

_ Y Ti*n; 224

Tep N n 16 14 (2)
1 1
Kry=1-7-=1-,=0928 3)

T. K. K4=0,928>K15,,=0,80, cireqoBaTebHO JaHHAS AeTadb TEXHOJIOTHYHA.

Onpenenenue koddduimenta mepoxoBaroctd mo [1, c¢. 229], a

pe3ynbTaThl 3aHECEM B TabIuUILy 4.

Tabnuna 4 - Onpenenenue kod3pPuirenTa mepoxoBaTOCTH

]_Hi n; H_[i'l'li
6,3 20 100,8

Zni = 16; ZHL-ni :100,8

_ Y 1I;*n; 100.8

L, = 2550 = 2250 = 5,04 )
1 1
Ku = = = 55, = 0,198 (5)

T.K. Ky=0,198>Kuis,=0,18, cnegoBatenbHo, J€Tallb MO JaHHOMY

IMIOKa3aTC/II0 TEXHOJIOTMYHA.
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Koaddunment ucrnonpzoBanust Marepuana [6, c. 29]:

% - _22; — 0,454 (6)

Ky =

Huskuii kordduiirieHT Matepuana roBOPUT O TOM, YTO BEPOSATHBINA BapHaHT

IMMOJY4YCHHUA 3arOTOBKHU — MCTOJ0OM IIPECCOBAHMH OIITUMAJICH.

JIuct
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2. BBIBOP 3AI'OTOBKU U METOJA EE U3rOTOBJIEHUA

TexHomoTUYECKUH TIPOIECC U3TOTOBICHHUS JETAIN JOHKEH COOTBETCTBOBATh
TUITYy TIPOM3BOJCTBA M €r0 OPraHU3aANUOHHO-TEXHUYECKUM XapaKTePUCTUKAM,
KOTOpBIE ObLTH OTIpeieNieHbI Bhie. O0Iue mpaBuiia pa3paboTKH TEXHOIOTHIECKIX
nporeccoB onpeneneHsl ['OCT 14.301-83. B cOOTBETCTBUM C yKa3aHHBIM
CTAaHJAPTOM TEXHOJOTHYECKHE TMPOILECCHl TOMAPA3NEsIOTCS Ha TpU BHJA:

€IMHUYHBIN, TUTIOBOX U TPYIIIIOBOM.

2.1. OnpepneJsienne TUIIA TPOU3BOJACTBA
Tunesl IMpoOnU3BOACTBA XapaKTCPU3YIOTCA (O (31374102000500%051 3HAa4YCHUIMU

koa(hpummenToB 3akperienus onepanuii (Ksp) [6, c. 33]:

Tun npousBoacTBa K30
MaccoBoe <1
Kpynnocepuiinoe cB. 1 1o 10
CpennecepuiiHoe cB. 10 o 20
MenkocepuitHoe cB. 20 o 40
Exuanunoe cB. 40

Tabnuua 5 - 3aBUCUMOCTD TUIIA TPOU3BOACTBA OT 00bEeMa BBITyCKa (IIIT.) U MACCHI

Jd€Talin
Macca Tun npousBoacTBa
JETald | eAMHUYHOE | MEIKOCEPUMHOE | CPEIHECEPUHHOE | KPYMHOCEPUHNHOE | MaccoBOE
KT.
<1,0 <10 10-2000 1500-100 000 75 000-200 000 200000
1,0-2,5 <10 10-1000 1000- 50 000 50 000-100 000 100000
2,5-5,0 <10 10- 500 500- 35000 35 000- 75 000 75000
5,0-10 <10 10- 300 300- 25000 25 000- 50 000 50000
>10 <10 10- 200 200- 10000 10000- 25000 25000
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IIpu macce nperamu mye,=731,841 rp. U romoBOM mporpaMme BBIIYCKa

N=10000 wt., mpumMeM TUI IPOU3BOICTBA - CPEAHECEPUITHBIN.

OnpenenuM TUI TPOU3BOACTBA IO KOA(DPHUITUEHTY 3aKPEIUICHUS OTepaIui

K3o.

Koadpunmentom 3akpemienus onepanuii K3o onpenensemoro no dbopmyie
[6,c.33]: K3.0.=> O/ P, (7)

rae Y O - cyMMapHOE YKCIIO ONepalinid, 3aKPEIIIEHHBIX 32 KQXKIbIM pabodyuM
MECTOM;

> P — cymmapHO€ 4HCIIO pabounuX MECT, Ha KOTOPBIX BBIMOJTHSIOTCS JAHHBIC
orepaluu.

I'onosas nporpamma Beimycka N=10000 wit. Pacnioniarast JaHHBIMH O
ITYYHOM BPEMEHH, ONPEAECIUM KOJIMYECTBO CTAaHKOB 110 [6, C. 33]:

mp= N-Tmt/(60-Fa-n3.1.), (8)

rne Fn=3946 4. — romoBoii ¢oHA BpeMeHHM MpuU 2-X CMEHHOH paboTe
000pyI0BaHUS;

n3.H= 0,85 — HOpMaTUBHBIA KOAPPUIIUEHT 3arpy3Ku.

YcranoBuM yuciio pabounx Mect P okpyriisisi B G0JIBITYI0 CTOPOHY mp.

Onpenenum aktuueckuit kodpunmeHT 3arpy3ku 13.¢ mo [6, ¢. 33]:

n3.¢.= mp/P 9)
KonuuectBo oneparnuii mo popmyne [6, c. 33]:
O=3.5/M3.0. (10)

Paccuuraem K30 ms paspabdateiBaemoro Bapuanta Tex. mpoiiecca 1o (7), (8):
mp= 10000-44,15/(60-3946-0,85)=2,19; npumy P=2;

n3.$.=2,19/1=2,19; 0=0,75/2,19=0,34, npumem O=1.

Torma mo (1): K3.0.= 2/1=2, 4T0 COOTBETCTBYET CPEIHECEPUNHOMY THUITY

MIPOU3BO/ICTB.
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CepuiiHOoe TPOU3BOACTBO XAPAKTEPU3YETCSI OTPAHUYEHHON HOMEHKJIATYpOH
M3JEIUNA, W3TOTOBJICHHBIX MEPUOJAUYECKH IOBTOPSIOMIMMUCS TAPTUSIMUA U
CPaBHUTEIHHO OOJIBITUM 0ObEMOM BHITTYCKA.

B 3aBucumMocTH OT oOBeMa BBINTyCKa H3JEIUN CEepUHHOE IPOU3BOJICTBO
JIEJIATCSL Ha: MEJIKOCEPUMHOE, CpeAaHecepuiiHoe W KpymnHocepuiiHoe. [lupoxo
MIPUMEHSIOTCS CIIENUAIBHBIE CTAHKH, TIOJyaBTOMAThI, aBTOMAThI U cTaHku ¢ UIIY.
TexHosornyeckre MPoIECChl pa3padaThIBalOTCS MOAPOOHO, ClIEI0BaTEIBHO,
MOBBIIIAETCA MPOU3BOAUTEIBLHOCTD, U BPEMSI U3TOTOBJICHUS JIETAId YMEHbBIIIAIOTCS.
O6opyaoBaHKe pacrojaraeTcs o X0y TeXHOJIOTHYeCKoro mpoiiecca. B cepuitnom
MPOU3BOJICTBE OOJIbIIIAs YaCTh OOOPYAOBaHUS, MPUCTIOCOOICHUNH U MHCTPYMEHTA
crienuanu3upoBanubii. KBanmudukanus pabounx HIKe, YeM B EIUHUYHOM

npou3BojicTBe. KonudecTBo jaeTaneil B mapTuu:

Nx*xa
noo (11)
rac a- HepI/IO,Z[I/I‘{HOCTI) HOCTYHJ'ICHI/I}I 3aroTOBOK a=3 JHS
Torma mo (5):
ne = 10999 _ 118mr. (12)

254 254
2.2. BbIOOp 3ar0TOBKHM M METO/JI0B €€ MOJIy4YeHUS

Hcxonnbie naHHbIE:

- macca aeranu 731,841 rp.;

- rabaputhl aetanu: 99,5x39 mwm;

- Mmarepuan — Menb T'OCT 4960-2017

- rogoBoe unciio getaineit 10000 .

J1J1st MO Ty4ueHurs 3aTOTOBKH MMPUMEM YHUKATBHBIHN IIUKJI IIPOU3BOJICTBA B
MOPOIIKOBOM METAJLTyprHUHu.

Ilex mo mpowu3BoacTBY nopomkoBbix uzfaenui (LIIIIN) — kpynHeimmii B
Poccun mnpousBoAauTeNh M3JENMI HAa OCHOBE MEIU METOJOM IOPOIIKOBOU

METaJUTypryu.
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MormtHocTh ipon3BojicTBa — 10 600 T/TO/I.

[lex menuThbCAa HAa 1IBa y4dacTKa, MEPBbIM y4aCTOK ITPECCOBOYHBIN, BTOPOU
MEXAHUYECKUMU.

Ha mpeccoBOYHOM y4acTKEe HM3rOTABIMBAIOT HM3JEIUS NMYTEM MPECCOBAHUSA
MEIHOTO MOPOUIKA U MOCIEAYIOUIETO CIEKAHUA B ITeYaXx.

Hyxnbie pasmepsl u dopma neraneil JOCTUTAIOTCS 3a CYET MCTOIb30BaHUS
npeccoB ycuinueMm 300-1000 TOHH — 1O TEXHOJOTHHU Kaxaas JIeTallb MPECCYETCs
OTAEJBHO.

Ha MexaHnueckoM y4acTKe U3rOTOBJISIOTCS MPUCTIOCOOJIEHUS M OCHACTKA ISl
MPECCOBOYHOTO Yy4YacTKa, a TaKKe€ PEMOHTHBIE paOOThl M3HOCHBIIMXCS JieTaliel
IIPECCOB.

Taxkxe Ha MEXaHMYECKOM ydacTKe MMerorcs ctaHku ¢ YIIY, Ha KOTOpbIX
J0pabaThHIBAIOTCSI HEKOTOPBIE MO3UIIMM CIOKHBIX J€Tajel, KOTOPbIE HEBO3MOXKHO
MOJIYYUTh METOJIOM MPECCOBKM TaKWE KaK CBEPJICHUE OTBEPCTH, (ppe3epoBaHme
Ma30B U T.[.

B LIITHN ucnosnb3yroTcs 1Ba IPOrpECCUBHBIX MPOLECCA MPOU3BOACTBA (1
W3TOTOBJICHUSI CHEYEHHBIX W3AEIUNA W HW3AEIUN U3 JIUCHEPCHO-YIPOYHEHHBIX
KOMITO3ULIMOHHBIX MaTEPUAIIOB.

[lepBbIii, OCHOBaHHBIM Ha TPAAUUHOHHOM TEXHOJIOTUA W3TOTOBJICHUSA
IIPECCOBAHHBIX  CIEYEHHBIX  M3AENUid,  oOecrneuynBaeT  SKOHOMHUYECKYIO
3¢ (HEKTUBHOCTH M KOHKYPEHTOCIIOCOOHOCTh MPOIYKITUN 32 CUET BHICOKOW CTETICHU
UCIIOJIb30BAaHUSI Marepuana, TOYHOCTH pa3MepoB M (OpM, UYTO MPaKTUYECKU
MOJIHOCTHIO UCKJIIOYAeT HEOOXOJUMOCTh JalibHEUIEeH MeXaHU4eCKOW opadoTKu
JETaJICH.

TexHOIOrnYeckuil mpoLecc BKIKYAET CIEAYIOIINE ONEpaIUu:

- MOATrOTOBKA MKXThl. CMENIMBAHUE UCXOAHBIX KOMIIOHEHTOB B CMECUTEIIAX

(OMKOHMYECKUX, IKCHEHTPUYECKUX UITH TUTY>KKOBBIX );
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- MPECCOBAHME MIUXThI MPOBOJUTCSA HA THAPABIMYCCKUX M MEXaHHUYECKHX
npeccax-aBToMaTax IPH KOMHATHOH TemIepaType B JKeCTKoW mpecc-hopme,
obecreunBaroIiee He0OX0UMYIO TIIOTHOCTh M TOUHOCTh 3aTOTOBKH;

- CIIEKaHME MTPECCOBAHHBIX 3arOTOBOK MPOBOJUTCS B IIPOXOIHBIX JIEHTOYHBIX
1evax B BOCCTAHOBUTEIIbHOM aTMoc(epe BOJIOPOIa;

- KaJIMOpOBKa CIICYCHHBIX 3aroTOBOK IPOBOJUTCS HAa aBTOMATHUYCCKHX
THJIPABIMYCCKUX U MEXaHUUECKHX MPeccax B KECTKUX (opMax C IEIbIO MOTyICHHUS
TOYHBIX TEOMETPUUYECKUX Pa3MEPOB, 3aJIaHHBIX BEJIMYUH TBEPOCTH. ITa ONEPaIIHs
UCIIOJB3YETCS IS TOJY4YeHHsS JeTaledl CI0KHOH (GOpMBI IyTeM XOJOIHOIO
00BeMHOT0 J1e(hOPMUPOBAHHUS TOPUCTOM CIIEUYCHHOMN 3arOTOBKH;

- MacJI0 TPOMHUTKA MPOU3BOJUTCS ITyTEM BaKyMHPOBAHUS IOTPYKEHHBIX B
HOJOTPETOE MAacjo IMOPUCTHIX JAeTaneil. [Ilpumensercs Uid MOAIIMITHUKOB
CKOJIB)KEHUS, KOTOPBIe TaKUM 00pa3oM «3ampaBiITIOTCS» CMa3KOH Ha BECh CPOK

CITy>KOBI.
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TexHonorus HN3IrOTOBJICHUA IMPECCOBAHHBIX CIICYCHHBIX I/ISILCJ'II/Iﬁ

Ipe/ICTaBlIeHa Ha PUCYHKE 2.

[MoaroToE KA IIMYTHI

|

]:P-KTQ'EEII'UEE HOPOIIEQERIR 3AM0TOEOR

Crenzoee
Famufposra
MacTompomeea [aTroEEa
YV raEoeEa
Macao npomeea Y naxosEa
VImEEoEE2

Pucynok 2 - TexHonoruyeckasi Cxema U3roTOBJICHUS

IMPECCOBAHHBIX CIICUCHHBIX I/IS,HeJII/IfI

Y4acToK CHEUYEHHBIX M3JEIU OCHAIIEH BBICOKOIPOU3BOAUTEIbLHBIM
npeccoBbiM 0bopynoBanueM ycmimeM oT 20 mo 4000 kH kak poccuiickoro, Tak u
repmadckoro (pupma «Dorsty) mpow3BOACTBA, a TaKXKe MPOXOIHBIMH
KoHBerepHbiMU TieuaMu pupmbl «Cremer» (I'epmanusi) u OAO «TepMOTpoH -

[Tynbe» (r. bpsHck, Poccus).
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OCHOBY NPOM3BOJACTBEHHOM MPOrPaMMBI y4YacTKa COCTABJISIIOT JETalH
AJIEKTPOTEXHUYECKOTO Ha3HAUEHUS U3 MOPOIIKOBOM MEIH (TUIOBBIE KOHTAKTHI IS
ANEKTPUYECKUX HU3KOBOJIBTHBIX alllapaToB; Pa3IM4YHbIE KOJUIEKTOPHBIE 3arOTOBKU
JUIsL MajorabapuTHBIX 3JIEKTPOABUIATEIEH; KpyITHOrabapuTHBIE JIAMEJIH), a TAKKe
OpoH30rpadUTOBBIC TOANIUITHUKN CKOJTHKCHHUS.

[Tapk OCBOEHHBIX JIeTajeil IPEBBIIAET JBE COTHU €AUHUL U MONOJHAETCA 2-
4 HOBBIMHU NO3ULMSIMH KaXKIABIA MECHILL.

CymmapHbIii 00beM HPOU3BEIECHHOW M PEaTM30BAHHON NPOAYKIHMH IIeXa
HENPEPBIBHO pacTeT Osarojaps LEJIeHANpaBiIeHHON paboTe OTAesna MOPOUIKOBON
METATYPTUH 110 MapKETHUHTY M COBITY, JaKe HECMOTpPs Ha TO, YTO MHOTHE U3
3aKa34MKOB, OKa3bIBAsCH B TSHKEIOM (PMHAHCOBOM IMOJIOXKEHUH, COKPAILIAIOT 3aKa3bl
WIM  BOBCE  IPEKpPAllAlOT  3aKyNKH  KOMIUIEKTYIOIIHUX,  OCTAHABJIMBAIOT
IIPOU3BOJICTBO.

HenpeppIBHO MPOBOIUTCS IOUCK HOBBIX MOTpeOUTENEH, MpopadbaThIBalOTCs
HE TOJIBKO TEXHMYECKHE, HO U (DMHAHCOBBIE, BBICTPAMBAIOTCS U PEAIU3YIOTCA
TOBApOOOMEHHBIE M  3a4eTHbIE B3aUMOOTHOLICHHs, KakK JBYX, TaK H
MHOTOCTOpPOHHHE. AKTHBHOE Yy4YacTHE€ B BBICTABKAaX M HAYYHO-NPAKTHYECKHUX
KOH(QEpEeHIUSIX TMO3BOJISIET MPAaBUJIBHO OLEHUBATh TEHACHIUU  Pa3BUTUA
OTEUECTBEHHOW MPOMBILIUICHHOCTH, HAaXOAWTh HOBBIE OOJACTH NPUMEHEHUs

IMOPOUIKOBBIX HSHCHHﬁ.

JIuct

JI144.03.04.624. 113

Hzm.

Jlucr Ne moxym. [onnucs | [ara

18




B tabnuie 6 npuBeaeH MapuipyT MOJyYEHUs JETaH.

Tabnuna 6 - MapuipyT nojaydeHus aeTain

Omnepanus ObopynoBanus
IToaroroBka MuUXTHI CmecuTepb MTyKKOBBIN
[IpeccoBanue ITpecc S300
Cnekanue ITeur Cremer Nel
Kanubposka [Tpecc 7238-01
Mexannueckas o0padboTka CranHok (pe3epHblii

Pa3pe3anue 3aroToBKM Ha 2 JeTalny | yHUBEPCAIbHBIN

Mexannueckasi o0paboTKa CraHOK 4X KOOpAVHATHBIN

®dpes3epoBKa yriioB NP200 IIM®4 ¢ cuctemon UITY
FMS3000

Mexannueckas o0paboTKa CraHOK 3X KOOpIUHATHBIN

CrepnuiibHas Lunan XH7145A. Cuctrema UIlY
Fanuc

YnakoBka Becsbl anekTpoHHbIE

2.3. [loaroroBka MInXThI

OpmHOM W3 XapaKTepHBIX OCOOCHHOCTEW I[BETHOW METAJUTYpPTHH, Hapsay ¢

DHEPTOEMKOCTBIO U TOIUIMBO EMKOCTBIO, SIBIISIETCS €€ MAaTEPUATIOEMKOCTb.

luxma — 3T0 cMech MOCTYNUBIINX HA MepepabOTKy MaTepUasoB.
OcHnognvle mpedo8anus K Wuxmam.
1. Xumuueckuil coctaB 10KEH ObITh HEU3MEHHBIM;

2. llluxTa momkHa 00s1agaTh OJHOPOIHBIM MUHEPAIOTUYECKUM,

rpaHyJIOMETPUYCCKHUM U XUMHUYCCKHUM COCTAaBOM;

3. prrIHOCTB KOMIIOHCHTOB IIMXTHI AOJIZKHBI HAXOJAUTHCA Ha OIITUMaJIbHOM

YPOBHE;
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4. Bna)xHOCTh MIMXThI JOJDKHA OBITh MOAXOALIEH.

BeIaenstor ABe rpynisl MOArOTOBUTEIBHBIX ONEPALMMA, 3TO XUMHUYECKYIO U
MEXaHUYECKYIO.

pPaccMOTPUM, YTO BXOJUT B MEXAHUUECKYIO NOO2OMOBKY:

1. XpaHeHue U CKIIaJUPOBAHKE IMXTOBOTO MaTepHaa;

2. U3menpuenue matepuanoB ((Itockl, pyIbl UTN);

3. CopTupoBKa 10 pa3Mepam;

4. (OO0e3BOKMBAHHWE MCXOJIHBIX MAaTE€PHAIIOB CTYIIEHUEM, CYIIKOH U
¢unbTpoBaHrEM. B HEKOTOpPBIX CilydasX MPOU3BOAMUTCA OOPATHBIM Ipouecc —
YBJIQKHEHUE;

5. OKyCcKOBaHUE MEIKUX MaTepHayioB (pyaHasi MeJI04b, KOHIEHTPATHI);

6. IIpuroroBieHne MUXTHI, IyTEM CMEIIMBAHUS €€ COCTABHBIX YaCTEN.

B Tabnuue 7 npuBeaeHbI HCXOIHbIE JaHHBIC AJI IPUTOTOBICHUS IIUXTHI.

Tabmuma 7 - Ucxomable JaHHBIC 711 IPUTOTOBIICHUS IITUXTHI

O6opynoBanue CmecuTens ITy>XKKOBBIT

Marepuan menp [IMC-1 [IMC-H I'OCT 4960-2017

Hacpimaasg niaotHoCTh T/cM3 2,7

Bpewms cmemmBanue 15mun

[TocnemoBaTebHOCTH 3arpy3ku | [IMC-1+ [IMC-H + Creapar nuHka

KOMIIOHEHTOB

O6opynoBanus s KOHTPOJIS Becbl ameKkTpoHHBIE KJIAaCC TOYHOCTH
Bbicokuil ['OCT 53228-2008
Bontomomerp
Boponka 'OCT 19440-94
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IIpoyecc nonyuenus

[Iny>xHble  cMecuTenu (MUIY>)KKOBbIE CMECUTENIM) MpeJHa3HAuYeHbl IS
CMELIMBAaHUS YBJIQXXHEHHBIX, CHJIBHO HAJIMNAIOIIUMX M KOMKYIOIIMXCS CBITY4YHX
MaTepuaoB.

[Ipy  BpamieHMM MNPUBOJHOTO  Bajla  CMEIIMBAEMBbIE  KOMIIOHEHTHI
NIEPEMEIAIOTCS TLTY)KKaMH MO CIIOKHOM TPAEKTOPUHU: OT CTEHOK K OCH KOpIIyca
Macca Marepurana ABUKETCA OT OAHOTO IUTYXKKAa K APYrOMYy, MEHSSI TPACKTOPUIO
JNBUKEHUA. B pe3ynbTaTe 3THX NEepeMENeHU MPOUCXOJUT NPOLEcC CMEIIMBAaHUS

3arpy’>KCHHBIX B KOPITYC KOMIIOHCHTOB CMCCH.

2.4. IlpeccoBaHue 3arOTOBKH

[IpeccoBanneM TMOPOIIKOB MOMy4arOT modydadpukaTsl (IPECCOBKH,
OpUKEThI) ¢ pa3zMepamH, HEOOXOJAMMBIMU JII U3TOTOBIICHUS U3JIEIHA C YIETOM
nedopmariii Mpu MOCIAEAYIOMUX OIepanusix (CrekaHue, KammOpoBaHUe U T. 11.).
[TpoyHOCTH PECCOBOK JTOJKHA OBITh IOCTATOYHOM, YTOOBI OHU MOTJIN BBIIEPKATh,
HE pa3pymiasch, IEPEHOC U YITAKOBKY MEPE CIIEKAaHUEM.

[IpeccoBanue mpou3BOAAT Ha THApaBIMUECKUX mpeccax. [Ipu mpeccoBanuu
MOPOIIOK OOBIYHO 00KMMaroT B 2,5—5 pa3 (B 3aBUCHUMOCTH OT BEIWYHHBI €r0
00bEMHOM XapaKTEPUCTUKHU U TPEOYEMOM MIOTHOCTH MTPECCOBOK).

Jletanmu mpocTteimieir mpecc-GopmMbl T OAHOCTOPOHHETO TMPECCOBAHUS:
MaTpHUIla, KOTOpasi CIY>KHUT A1 GOPMUPOBaHUS OOKOBOH MOBEPXHOCTU MPECCOBKU
U 3arpy3kd TMOpPOIIKAa; TMOJABMKHBIA IyaHCOH JJIsi (OPMUPOBAHUSA BEpXHEU
MOBEPXHOCTH MIPECCOBKH MM 00XKATHS MOPOIIKA; TOICTaBKa sl (POPMUPOBAHUS
HIDKHEH MMOBEPXHOCTH MIPECCOBKU U MIPEIOXPAHEHUS OT BBICHIIIAHUS MTOPOIIIKA.

[Ipn nByCTOpOHHEM IpecCOBaHUU, OOecleuuBaroleM 0ojiee paBHOMEPHOE
pacmpeeneHie TUIOTHOCTH, MOJCTaBKYy 3aMEHSIOT HIDKHUM ITyaHCOHOM. Jlis

(dbopMHpOBaHUS BHYTPEHHUX OTBEPCTUI CIIYKAT CTEPKHU-CEPICUHUKH.

JIuct

JI144.03.04.624. 113

Hzm.

Jlucr Ne moxym. [onnucs | [ara

21




B mpecc-dbopmax s mpeccOBaHHMA ~UMEIOTCS  TaK)Ke  Pa3IUyHBIC
BCIIOMOTaTebHbIE JeTalu (OrpaHUuYUTEN) Il 0O0ecriedyeHrss TOYHOCTH pa3MepOB
MIPECCOBKHU M PABHOMEPHOTO IIPECCOBAHMS ¢ 000X KOHIIOB U T. 1. [Ipecc-hopmbl mo
croco0y yaasieHus MPECCOBOK pa3/IeIOTCS Ha JIBa THIIA: C BBITIPECCOBKOM MU3IEIHIA
MOCJIC TIPECCOBaHUS W C YIAJICHHEM W3ACIUA B pe3yibTaTe pa3OopKud MOcCIie
IPECCOBaHUSI.

Haubomnee oTBETCTBEHHYIO U MOABEPKEHHYIO M3HOCY JIeTalb Mpecc-Popmbl
MaTpPHILy TOTOBAT U3 YIJIEPOIUCTON WM JIETHPOBAHHOW CTAlld C TBEPJOCTHIO IO
PokBuity ocie repmudeckoit oopadotku 58—64 (ctans Y10A, XTI, IIIX15, XBI,
X12M, 3X2BS, P9, P18.

JlaBieHue mpeccoBaHUsl CKIIaIbIBACTCS U3:

1) naBneHus, 3aTpauMBAEMOTO Ha COOCTBEHHO YIUIOTHEHUE TIOPOIIIKA TIPH
OTCYTCTBUHM MOTEPHh HA BHEIIHEE TPEHUE YACTHI] O CTEHKH Mpecc-hOpMbI U TIPH
pPaBHOMEPHOM pacIpeiesieHn JaBJICHUS U TUIOTHOCTH BO BCEX MECTaxX MPECCOBKH;

2) maBIIeHUs, UAYIIETO Ha MPEOIOICHIE BHEIITHETO TPSHUSI YaCTHUIL O CTCHKH
npecc-hopMBI;

3) JOTOTHUTENBHOTO JIaBJICHHUSI, BEI3BAHHOTO HEPABHOMEPHBIM

PaciupCaACICHUCM NaBJICHUA U IINIOTHOCTHU B PA3HBIX MECTaxX IIPCCCOBKMH.
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B Ta6HI/IHe 8 IMPHUBCACHBI NCXOAHBIC JJAHHBIC JJIsI ITPECCOBAHUS.

Tabnuna 8 - Mcxoaubie qaHHBIEC TPECCOBAHUS

O6opynoBanmue [Tpecc KOMAGE S300
Ycunue npeccoBanus Pmax 112 Ton

Yuciio Xo0B B MUH 3

BricoTa MaTpHLbl MM 160

BricoTa 3aceinku Mm 130

3axo0/] BEpXHEro myaHCOHa MM 50

IlyTh cTArnBanus MM 94

Macca npeccoBKH Ip. 737

Ha pucynke 3 nzo6paxena 3D monens 3arotoBku «Cxo0a.

Pucynok 3 - 3D moznens 3arotoBku «Cko0ay

ABroMarudeckuii npecc KOMAI'E cepuu S COBpeMEHHBIN TUIPaBINYECKHUI
npecc ¢ UIIY-ynpaieHneM 1 BBICOKOW NPOU3BOAUTEIBHOCTHIO HOBOTO

IOKOJICHM: IIPECCOB.
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HpCCC MMpeAHa3HA4YCH AJIs IIPpECCOBAHUA JIeTael U3 METAJUIMYECKOTO

nopomnika. HoBelniye TeXHOIOTUH B 3JIEKTPOHHOM M THIPaBINYECKOM

YHpaBJICHUH B COUCTAHUN C HU3KUM YPOBHCM HOTpe6J'IeHI/I$I SHCPIrun ACJIar0T

BO3MOZKHBIM COYCTAHNA SKOHOMHUYHOI'O IIPONU3BOJACTBA U BBICOKOT'O Ka4CCTBA.

B tabnuue 9 npusenens! Texunueckue napamerpsl mpecca KOMAGE

S300.

Ta6nuna 9 - Texunueckue napamerpsl npecca KOMAGE S300

Komnaktupyemsiii Mmatepuan

[TopormkooOpa3Hbie MacChl

Makxkc cuna mpeccoBaHus 3000 kN
Makc npoTHUBOAECUCTBYIOMIAS 2100 kN
cuna(mMatpuua)

XoJ BEpXHEro MOJI3yHa 220 MM
BricoTa 3anonHeHus 200 mm
Cuna HUKHETO MOJI3yHa 1500 kN
X0 HUKHETO TMTOI3YHA 150 mm
Cuna UeHTPAILHOTO CTEPKHS 250 kN
X0/l IEHTPAIBLHOT'O CTEPHKHS 150 mm
DJIIeKTpONUTaHUE 400 BousbT
Knacc 6e3omacHoctu IP 54

Pazmepnl 5401mMm(D) x 2337mmMm (1) x 6600MMm (B)
Bec 26,5 ToH
To4YHOCTB MpecCOBaHUS 0,01mMm

Hzm.
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Ha pucynke 4 npuenena npecchopma Jijs I€Tali CKooa.
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Pucynok 4 npecchopma s neranu «Crkoda»

1 Marpuna

2 | IlyancoH BepxHui

3 | [IlyancoH HWXHUHI

4 | CtepxeHb

S | IlyaHCcoHOIEpKaTEIb

6 | IlyancoHoaep:xareib

7 | [Ipoknagka

8 | CrepxHenepxaTeiab

9 | CrepxxHenepxaTenb
Komnnexmyrnowue

16 | onopa

17 | npuxum

18 | cToiika

19 | mpoknaaka

20 | KOJIBIIO MPUKUMHOE

21 | Crakan

22 | Onopa

23 | [lepexoaHuk

24 | raiika

25 | onopa

Wzm. | Jlucer Ne moxym. [onnucs | [ara

JI144.03.04.624. 113

JIuct

25




Ha PUCYHKE 5 mokaszaHa 3aroToBKa I10CJIe orepanru IMpeCCOBaHUA.

'

475

29.6

335 13,65 e

Pucynoxk 5 — Pa3zmepsl getanu nocie onepaiuu IpeccoBaHMs.

IIpoyecc nonyuenus 2omoeou 3a20moeKu

dopmoBaHMe N3N OCYIIECTBISETCS MTyTeM
XOJIOJTHOTO MPECCOBAHUS MO AaBieHneM 112 ToH B )kECTKO 3aKpBITOM Mpecc-
(dopMBI, Ipecc-HHCTPYMEHT OPUEHTHPOBAH, BEPTUKAIbHO. CMeCh OPOIIKOB
CcBOOOJTHO 3aCHIMAETCS B MOJIOCTh MaTPUIIbl, 00bEMHAS TI0O3UPOBKA PETYIHUPYETC
XOJIOM HMYKHETO MTyaHCOHA.

[Ipecc-noporiok OpUKETHUPYETCS B MOJIOCTH MATPUIBI MEXTYy BEPXHUM U
HIOKHUM ITyaHcOHOM ChopMUpPOBaHHBIN OPUKET BHITAJIKUBAETCS U3 TOJIOCTU
MaTpULIbl HYKHUM yaHcoHOM. J{7st dopmoBanus ucnonb3yercs mpece S300 ¢
TUPABINYECKUM IPUBOJIOM.

[TomyuenHast mpeccoBKa UMeEET pa3Mep U POopMy FOTOBOTO U3/IETHS, a TAKKE
JOCTAaTOYHYIO MPOYHOCTH JIJIs IEPETPY3KU U TPAHCIIOPTUPOBKU K MEUHU IS

CIICKaHM:I.

JIuct
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2.5. Cnexanusi 3aTOTOBKH

Cnekanue — CIOXHBIM (U3UKO-XUMHUUYECKUN Tpoliecc. B Hem coueTtaroTcs
SIBJICHUSA, B MEPBYID OYepelb OMNPENEISAIONIME IMEPEeHOC MaCChl, W SIBJICHUS,
3aBUCAIINE OT B3aUMOJICHCTBUS KOMIIOHEHTOB U COCTaBa ra3oBOi armocdepsl, B
KOTOPOW MPOUCXOAUT CIIEKAHUE.

[leub cocTOMT W3 [ABYX OCHOBHBIX Y3JIOB: 3arpy304HOrO CTOjda, IJe
pa3MelarTCs IPECCOBAHHBIE M3JENINS, U KaMepbl HarpeBa, KOTOpas COCTOUT W3
mATH 30H. Takke B IE€YM YCTAHOBJIEH XOJIOJWJIBHUK C CHCTEMOW aKTHBHOTO
OXJIAKJIEHUSI JIeTalied. ITO MO3BOJSET YBEIMYUTh CKOPOCTh  JIBUKEHUSA
TpaHCIopTepa €  TOTOBBIMM  M3JEIHUSAMHM, a  3HAYUT,  IIOBBIIIAETCS
MPOU3BOJIUTENIBHOCTh Me4Yd. KOHTponupyeT mpouecc CIEeKaHus U3euil
aBTOMaTH4YecKas cucrema. Ee ynpaBieHue OCYIIECTBISETCS MEPCOHATIOM 4YEPE3
9KpaH MOHHUTOpPA, TJI€ OTOOpa)K€H BECh TEXHOJIOTMUECKHUH MpOIeCC B PEKUME
pEaIbHOIO BPEMEHHU.

B npouecce cnekanus Onaronmapsi OOJBIION MOABUAKHOCTH aTOMOB; IPH
MOBBIIIIEHHON TEMIEPAaType YBEIWYMBAECTCS TMOBEPXHOCTh CIEIJICHUS YacCTHII,
KOHTaKT M3 HEMETAUTUYECKOTO (OOYCIOBIEHHOTO HAJIMYUEM OKHCHBIX TUICHOK)
CTAHOBHUTCSl METAJUIMYECKUM, MOBBIIIAETCS MPOYHOCTh HU3AENHS, U3MEHSIOTCS €r0
pa3Mephl U CBOMCTBA.

B mpoiiecce criekaHusi MpOUMCXOIUT TepMUYEcKass 00paboTka U3AENU TpH
temneparypax oT 800 go 1050°C, a Takke ux BbIJIEpKKA OT HECKOJBKUX MUHYT J10
HECKOJIbKUX 4YacoB. Orepaiiysi BBIIOJHSIETCA IMOCIE MPECCOBAHUS W3ACIUN IS
IPUAAHUS UM HEOOXOUMBIX (PU3NKO-MEXaHUYECKUX CBOMCTB.

[IpakTyeckol 1eNbI0 CHEKaHUsl SIBISETCS JOCTHXKEHUE OINPEAEIEHHOTO

YPOBHSI TpeOyEeMBIX CBOMCTB, (POPMUPYIOIITUXCS B TIPOIIECCE HArpeBa JeTajei.

JIuct

JI144.03.04.624. 113

Hzm.

Jlucr Ne moxym. [onnucs | [ara

27




Ha pucynke 10 mpuBeneHb WCXOIHBIC JaHHBIC JJIS CIICKAHUS JETaJIH
«Cko0ay.

Taomuma 10 - Ucxonuasie nauubie g Coekanus neraiu «Ckoday

O6opynoBanus [Teur Cremer
CKOpOCTb IBUKEHUS JICHTHI 5.5 M/u
Temneparypa 1o 30Ham [ 780°C
IT 800°C
III 1020°C
IV 1035°C
V 1045°C
KomuuecTBo neraneii Ha 1M 18 mr

B tabaune 11 npuBeneHs TexHuueckue ganabie meun Cremer.

Taomuma 11 Texanueckue nanueie meyn Cremer.

[IpomyckHast ciocoOHOCTB 100 kr/gac
[IInuprna eHTHI 400 mm
JlmuHa kopmyca neuu 6420 Mmm
Bricota neun 3650 mm
JImuHa 30HBI OXJIAKICHUS 6000 Mmm
OO0wias mirHa neuu 16600 MM
KonuyecTBo perynupyemMbix 30H 5
HarpeBaemas nnvuna 2800 MM
Temmeparypa Makc 1120°C

Hzm.
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lIpusoonas cmanyus 015 1eHmbl

[IpuBox  JEHTHI  yJOXKEH NOJA  KOpPIyCOM II€Yd, Ha  CTOpPOHE
3arpy3ku. [Ipennaznavaercs st JMHEWHOTO MIPUBOJA, MOCPEJACTBOM 6 CUHXPOHHO
NPUBOJAMMBIX BAJIMKOB. JTO KOHCTPYKTHMBHOE HCIOJHEHHUE O00eCleuynBaeT
UCKJIFOYUTEIBLHO MATKUI IPUBOJ] JICHTOUHOT'O KOHBEWepa.

s MPUBO/JIA MIPUMEHSIETCS OeccTyIeH4aTo peryaupyeMbii
JIBUTATENb C MPUDIAHIIOBAHHBIM PETYKTOPOM.

Kopnyc neuu mpencraBisieT coOOI0 CBapHYIO, Ta30HEMPOHUIIAEMYIO
KOHCTPYKIIUIO U3 CTAJIbHBIX JIMCTOB, C BHYTPU PACHOJI0KEHHBIMU PEOpaMHU.

Hns CHUCTEMBI HarpeBa B KOpIyC ey
yJIOKEHA Ta30HEMpOHMIaemMasi KopoOka BbIBOJOB. Ha ydacTke BXOMHOW 30HE U B
30HE CIEKAHUS KPBIIIKA IT€YX BBINOJHEHA IMObIMAOIICICS.

3oHna npedsapumenvHo20 Hazpesa

Jlnuna 30Hbl coctaBngeT 1.800 mm. BMOHTHpOBaHHAs MOIIHOCTH HarpeBa
cocrasiisieT Beero S0 kBT noapasnensercs Ha 2 peryiupyeMble 30Hbl, Kaxaas o 25
KBT.

MaxkcumainbHas pabouas TeMneparypa COCTaBJISIET 800
HaXOJSIIMICA HAa y4yacTKax crHekaHus creapar wucnapsercd. [lpu nporekanuu
MOTOKA 3aIUTHOTO rasa, Mapkl cTeapara NPUHYAUTEILHO HAPABISIOTCS K BXOIHOU
Touke Mydens, U CKUraloTcs Ta30BOH mneineHo. Ha 3Toil Touke wumeercs
peryinupyemas 3aJBUXKKa, MpEIHA3HAYCHHAS NJI1 PEryJUpOBaHUS OTBEPCTHUS IO
BBICOTE, B 3aBUCUMOCTH OT pa3Mepa MOoJJIekKaluuX crekaHuto neranen. [Ipu satom
pa3Mep OTBepCTUsA YHAETCS COKpPaTUTh [0 MHHMMyMa U, CJIEJOBATEIbHO,
MIPECTABIISIETCS BO3MOXKHBIM CO3/IaTh TaKue paboure YCIOBHS, IMO3BOJISIOIINAE

pacxon 3allUTHOTO Ira3a MAaKCUMAJIbHO OT'PAaHUYUTD.
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Bvicokomemnepamypnas 30na

JlmuHa BeICOKOTEMITEpaTypHOM 30HBI cocTaBisieT 2800 mm.

BmoHTHMpOBaHHasT ~MOIIHOCTH HAarpeBa cocTaBiaseT Bcero  /5kBT,
nojipasziensiercs Ha 3 peryjaupyeMble 30HbI.

MakcumanbHas pabodas Temrneparypa coctasiset 1120 °C.

3oHa oxnascoenus

JImuHa BOAOOXJIAXKIa€MOM 30HBI OXJIAXICHUSI cocTaBisieT npumepHo 6000
MM, MOApPA3JEseTCs Ha OTAEIbHbBIE KaMePhl, pacXoJl BOAbI COCTABIIIECT MPUMEPHO
1.5 m*/gac.

Kaxnas  oxnaxparomas  Kamepa  YKOMIUIEKTOBAHA  TEPMOMETPOM,
MpEeAHA3HAYEHHBIM JIJISI TOCTOSSHHOTO KOHTPOJIS TEeMIEpaTyphl OXJIaXAarolien

BOJIEL.

2.6. KajiuOpoBKa 3aroTOBKH

KamubpoBka. D10 BTOpHYHOE (OpMHUPOBAHWE, HEOOXOAMMOE IS
BbIpaBHUBAHHA, CIJIA)KUBAHUA WM HWHBIX I/ICHpaBHeHI/If/i IMOBCPXHOCTH, I-ITO6I>I
npuaaTb TOYHO YCTAHOBJICHHBIC Fa6apI/ITbI W IIPUITYCKH Ha JICTAJIN.

Jlns xanmuOpoBku neranu «Ckoba» moHanoOuthes IIpecc ruapaBinueckuii
ycunueM 6300 kH monenu 7238-01.

[Ipecc mpenHa3zHaueH Jis8 XOJIOJHOM KaJIMOpPOBKH H3ICIUN U3 MEIHBIX

ITOPOIIKOB.
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B tabnuie 12 npuBeneHbl TEXHUYECKUE XAPAKTEPUCTUKHU TUIPABIMYECKOTO
npecca.

Tabmuia 12 - OCHOBHBIE TEXHUYECKUE XapaKTEPUCTHKHU TIpecca moaenu 7238-01

HomunanbHoe ycumnue 6300 kH

XoJ1 nmoJizyHa 400 xH

Ycunue HIKHEro MUINHIpa 2000 xkH

Ycunue HeHTpaIbHOTIO CTEPKHS 100 xH
CxopocTh noJizyHa 250 mm/c
CKOpOCTB IITOKA 90 mMm/c
CyMMmapHasi MOITHOCTb AJIEKTPOABUTATENEH 90 kBt
["aGapuTsl npecca 2770x4270x6150
Macca npecca 29000 kr

Ha pucynke 6 nzo0OpaxeHa Jietaib ociie ornepaiu KaiuOpoBaHHeE.

123

Pucynok 6 — Pa3mepsl netanu nocie onepanun KaruopoBaHUe

JIuct
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Ipunyun pabomul npecca npu Kaiubposxe oemau

3aroToBka IMOMENIACTCS B MATPHUILy OHA IOABIMACTCS BBEPX KaauOpyer
Hapy>KHBIE pa3Mephl, TyaHCOH BEPXHUH OITyCKAETCs 0 HY>)KHOTO pa3Mepa v BXOJIUT
B MAaTpHILy, HIDKHUI MyaHCOH HEMOJBIKHBIN, CTEP)KCHb KaauOpyeT BHYTPECHHUIA
pa3mepsl.

Ha pucynke 7 n3o0paxeH mramn KaauOpoBoUHbIH aeTann «Ckobay.

—-— e 91 1 | Marpuna
ﬂ{'&{ . : @ 2 | IlyaHcoH BepxHUii
3} A = x%%% 31 »
YaHCOH HIDKHUN
. AAAAAAAAAAAN,
ﬁ’ gl N E&\?S 4 | CrepxeHb
i A i \jﬁ 5 | IlyaHconoaep:xareib
| b 6 | [Ipokmanka
y 5 | 7 | CrepxHenepxaTeab
/7 | 8 | ITpokianka
g‘ /% [ 9 | Ilepexoanuk
| @/ % Komnnexmyrowue
! 31 21 | XBOCTOBHUK BEPXHHI
2 )
= N 22 | dnauner BEpXHUI
B~ 23 | ITyaHcOHOAEpKATENb
" - ' 24 | Croiika
& i, T 25 | IIpoknagka
| NN H
Ji i ' 26 | KonbIo IpHKUMHOE
= 0l ' '
i /\f IJ Z 5 27 | [lyancoHonepxaTelb
g| \\\_ | Ny 8 28 | IIpoknagka
[ 72 ||| 2274, .
N ARAANNN 29 | Croiika

SIS 30

30 | [lnmura HUXKHAA

Pucynok 7 — llltamn xkanuOpoBouHbiii Aetanu « CkoOay
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3. IPOEKTUPOBAHHE TEXHOJIOI'HYECKOI'O ITPOLECCA
MEXAHUYECKOU OBPABOTKHU AETAJIN «CKOBA»

TexHosornueckuit nporecc MexaHnueckoi oopadoTku nerainu «Ckobay
OyJeT BKJII0UYaTh B ceOs 3 onepaiuu:

- 005 Pa3pe3aHue 3aroToBKY Ha 2 JI€Tajdl Ha TOPU30HTAIBHOM KOHCOJIBHO-
dbpezepHoM cranke mojenu 6P81T;

- 010 dpesepoBanue 4x 3aroTOBOK Ha (pe3epHOM rOPU30HTATBHOM 4X
KOOpJMHATHOM cTaHke ¢ cucteMoit UITY FMS3000;

- 015 Cgepiienne u HakaTKa pe3bObl HA MHOTOIIEJIEBOM cTaHKe Lunan

XH7145A ¢ cucremoit UITY Fanuc O1 MC.

3.1. BbIOOp TexHOJIOTHYECKUX 0a3

basznpoBanue pemaer 3aauyv B3aMMHOW OPUEHTALMM ACTAIEH U y3JI0B IIpU
cOopke u 00padOTKe 3arOTOBOK HA CTaHKaX.

TexHonornyeckue 0a3bl HUCIMONB3YIOTCS JUIsl ONPEICICHUS TMOJOKEHHUS
U3JIEHS B MPOLIECCE M3TOTOBJICHMS. BBIIENSIOT OCHOBHBIE M BCIOMOTATEIbHBIC
TEXHOJIOTUYECKHE 0a3bl, YePHOBBIE U UUCTOBbIE Oa3bl.

K uepHOBBIM 0a3aM OTHOCST TOBEPXHOCTH, KOTOpBIE HCHOIB3YIOTCS Ha
nepBoii oneparuu 015, korga oTCyTCTBYIOT 00pabOTaHHBIC TOBEPXHOCTH.

B namewm ciaydae uepHoBOM 6a30i OyneT MOBEPXHOCTh «A, b, B».

[loBepxHOCTh «A» JnuIIaeT JeTanb 3-X cTeneHeil cBoOoabl (OZHOTO
nepeMeNieHusl U JIByX BpalleHHil), a moBepXHOCTh «b» — 2-x creneHeil cBOOObI
(n1Byx mepemernieHui). B nuimmaeT ogHoM creneHu cBoOobpl. Cxema Oa3upoBaHUs

ABJISITHCA MOJTHOM M300pa)K€Ha Ha PUCYHKE 8.
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Pucynok 8 - Cxema yepHOBOro 6a3upoBaHus

UucTtoBbie 6a3bl ucnonb3yroTcs Ha oneparuu 010, 015.

YucroBas 0Oasa

3T0 00paboTaHHAs TOBEPXHOCTh, HA KOTOPYIO

YCTAHABJIMBACTCA ACTAJIb IIPHU O6pa6OTKC. B namem ClIy4ac YHMCTOBBIMU 0azamu

ABJseTCs TOopen «I» 1 MOBEpXHOCTD «/I».

Topen «I'» — numaet geranp 3-X cTeneHe cBo0oAbl (0HOTO MEepeMENICHUs

U JIByX BpalleHui ), TOBEPXHOCTH «JI» JIHIaeT 1eranb 2-X cTeneHeil cBo0o bl (ABYX

NepeMeIIeHH). MOBepXHOCTh «E» nmmaer nerans 1i cTrenmeHu CBOOOIBI TaKUM

06pa30M, 68.3HpOBaHI/I€ ABIIACTCA ITOJIHOC.

Hzm.
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YucToBoe OazupoBaHue, NPECTABICHO Ha PUCYHKE 9.

Z 27

T o— |
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Pucynok 9 — YucroBsie 6a3bl TEXHOJIOTHYECKOTO IIpoIiecca

3.2. BbiOOp MeTO010B 00PA0OTKH MOBEPXHOCTEH

[IpumeHsieMble TIpM M3TOTOBIIEHUM W3ACIUNA METOJAbl 00paboTKH W

000opyI0oBaHUs MPEAONPEACISIIOT YPOBEHb KadueCcTBa M3ACIUA U SKOHOMUYECKYIO

3¢ (EeKTUBHOCTh MOTOKA. B KaXIOM KOHKPETHOM Ciy4yae M3 BCEX BapHaHTOB

HE00X0AMMO BbBIOMpaTh HauOoJiee PALMOHAIBHBIN, CHUXKAIOUUN TPYIOEMKOCTb

orepainuy, 00eCcleuynBaoIMi MPOCTOTY €€ BBINOJHEHUS U 3aJlaHHBIM YPOBEHb

Ka4dcCTBaA.

Ha sckm3e 0603HaunM 06pa6aTLIBaCMBIC IMOBECPXHOCTHU M HASHAYMUM Ha HHUX

MeTonbl 00paboTku. Meronbl 00paboTkm Oynem BbIOMpATh MO TabIUIIAM

PKOHOMHUYECKOM TouHOoCTH [1, ¢. 150 Tadm. 3]:

Hzm.
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Pucynok 10 Ocku3 neranu «Cxoba»

- PaBPCBaHI/IH 3aroTOBKHU Ha 2 HaCTH,

- ppesepoBKa yrios 23° u 15°;

M3 TH**

- OtBepcTust M5 cepnenue @ 4.3 u HakaThIBaHUS pe3bObl MS;

- OtBepctue O 11 cBepaeHue;

- OtBepcte M10 cBepienne @ 9.3 u HakaTbiBaHus pe3bObl M10;

- OTBepctus O 4.2 cBepiieHue U cHATHE (Hacok Ha 1 MM;

- OtBepctrie M3 cBepnienue O 2.5 u HakaThIBaHUS pe3b0bl M3;

- OtBepcrue V3.1 cBepiieHue;

- ®pesepoBka pazmepa 36.
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3.3. Pa3pa®oTKa TeXHOJIOTM4eCKOro MapIuipyTa o0padoTKu
AeTaJIn

Pa3paboTaHHbli TEXHOJIOTMYECKUN MPOIECC: MapIIpyT 0OpabOTKH NeTaiu,
HoKa3aHo B Tabnuue 13.

Ta6nuna 13 - [IpoekTHbIN MapipyT 00padoTku aetanu «Ckoday

Ne Copeprxanue onepaunn — KoMiiekcHas Ha ObopynoBanus
onepanuu bpesepnom cranke ¢ UITY
005 ITepexon Onepanus KoHncoabHO-
1. Pa3pesanus neranm Ha 2 yactu bpesepusiii 6PS1T
010 2. dpesepoBka yrioB 23° u 15° NP200IIM D4
015 3. Csepinienue 4 otB O 4.2 BeprukanbHblii
VYcranoB A | 4. Ceepnenue 1 otB O 11 Muoroneneroi
ctaHok XH7145A
5. Ceepnenue 1 otB @ 9.3
6. Csepunienne 2 otB O 3.1
7. Hakatka pe3s0b1 M5 4 0TB
8. Hakatka pe3s06b1 M10 1 oTB
9. ®dpesepoBka pazmepa 36
VYcranos b | 10. Ceepanenue O 4.2 4 oTB
1. Csepnenne @ 2.5 1 o1B
12. Hakatka pe3n0b1 M3 10TB
020 Moeunas Maiiiina MmoeuHast
025 Cyuika Cremnax

3.4. Bb10Op cpeacTB TEXHOJIOTHYECKOT0 OCHAIIEHUSA

K cpeacrBaM TCXHOJIOTHUYCCKOI'O OCHAIICHHA OTHOCATCA: TCXHOJOTHYCCKOC
060py,Z[0BaHI/IC; TEXHOJIOTUYECKAasaA OCHACTKa (B TOM YHUCJIC MHCTPYMCEHTEI U CPCACTBA
KOHTpPOJISI); TPUCTIOCOOJIEHHWEe, CpEACTBa MEXaHW3allud W  aBTOMATH3aIluu

TEXHOJOTUYECKUX Mpolieccos [6, c. 77].
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Buvibop 0b6opyoosanus

Bbibop Tuma cTaHka couyeTaeTcs C €ro BO3MOXKHOCTSIMH OOECHEYHTh
TeXHUYECKue TpeboBaHus, GOpMBI U KauecTBa 00pabaThIBAEMBIX MOBEPXHOCTEH.
[Ipu BbIOOpE cTaHKa 0cO0O€ BHUMAaHUE CIEAyeT OOpaTUTh Ha HCIOJIb30BaHUE
obpabateiBaronux 1eHTpoB ¢ UIIY, aBisronmxcst OgHUM U3 OCHOBHBIX CPEJICTB
aBTOMATU3AlIMA MEXaHUYECKOI 00pabOTKHU B MalTMHOCTPOCHUH.

B 1MnioMHOM NpoOeKTe npeaIaraeTcsi UCIoJIb30BaTh:

- YHuBepcallbHbII KOHCOJIBHO — (hpe3epHblit cTaHok 6P81T;

- l'opuzonTtansHo dpesepusiii cranok MP200 [IM1D4;

- BepTukanbHbIii MHOTOIIETIEBOM CTAHOK 3X KOOpPAMHATHBIN cuctema UITY

FMS3000.

T'opuzonmanvro gpeszepuwiii cmarnoxk UP200 [IM1D4

NP200 IIM1®d4 nmpenna3zHadeH ISl BBICOKOIIPOU3BOAUTEIBHON 00paboTKH
0Cc000 CJI0KHBIX KOPITYCHBIX JIeTalIel U3 JTFOOBIX KOHCTPYKIIMOHHBIX MaTEPUAJIOB.

HemnpepsiBHbBIN cTON (AMCKpeTHOCTH, Tpama. - 360000x0,001°), rabaputb
croiaa 200x200 mm, cuctema YITY FMS300.

Bce y31bl 1 MexaHU3MBbI CTaHKa (padounii CTOJI, CTOMKA, HHCTPYMEHTAJIbHBIN
Mara3uH, HaKOTMTENb MaJUIeT) CMOHTUPOBAHBI HAa KECTKOW CTaHWMHE KOpPOOYaTOu

dbopmbl. TexHnueckre XxapakTepUCTUKU MTPUBEIEHbI B Tabauie 14.
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Tabnuna 14 - Texuuueckue xapakTepUCTUKU

Croiika monepeyHo - Mo ocu X MM 360
HInuuaensHas 6a0ka BEpTUKAIBHO - 110 OCH Y, MM 250

Croiika mpoJ0JIbHO - IO OCH Z, MM 320
[ToBopoTHBIit cTOJ - 1O OcH B, - rpan 360

Pa3mep namneTsi, MM 200 x 200
['py3011016€MHOCTb NAJIETHI, KI' 60
Nupaexkcupyemsblii MOBOPOT CTOJIA, TP 0,001° x 360000
KommyecTBo majyieT, mT 6

Bpemst cMeHbI ajuier, ¢ 20

Mo1HOCTh TJIaBHOTO IpUBOAA, KBT 5,5..7,5
CxopocTb BpalieHusi, MUH 50...7100
EMKOCTP MHCTpYMEHTAIBHOTO Mara3uHa, [T 24

Bpems cmensl uHCTpymMeHTa "0oT pesa 10 pe3a’, cls

Paboune nogaum 1mo BceM OCsM, B T.4. MoJada 1...7100
MOBOPOTHOTO cTojia HA R=80 MM, MM/MuH

Haubonpiue ycunus pabouux mojad, B T.4. OAa4YH 4000
moBOpoTHOrO cToia Ha R=80 mm, H

Y CKOpEHHBbIE NEPEMEILIEHUS MO JINHEUHBIM OCSIM, 12

M/MUH

Y ckopeHHOe yIiIoBOE NIepeMellleHHe cToa, 00/MuH 16

Knacc Tounoctu [ToBbIlIEHHBIN
["aGaputHbie pa3Mepsl CTaHKA, MM 4150x3020x 2560
OO0m1as Macca cTaHKa, KT 7570

Hzm.
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Lunan XH7145A. Cucmema 9I1Y Fanuc

Beprukaneubiii MHoromeneBoid crtaHok Lunan XH7145A c UIlY wmoxer
alanTUPOBATBCA K PA3NUYHBIM  YCJIOBHSIM  palOTHI, a TakKe MPOU3BOJIUTH
Kak TpyOyto 00paboTKy neTaneu, TaK U YUCTOBYIO. B nononnenun
K (hpe3epoBaHMIO, 3TOT CTAHOK HCIOJIB3YETCS ISl 3aBEPILIAIOLIETO CBEPJICHUS,
Hape3aHus pe3bObl, PACTOYHBIX PAOOT U Pa3IMYHBIX JPYTUX MPOIECCOB.

Ocobennocmu:

1. BepTukanbHblii MHOTOLIEJIEBOM CTAHOK OTJIMYAETCS BBICOKOH CKOPOCTBIO,
TOYHOCTBIO U IIMHUHJIEIEM BBICOKOM KECTKOCTH.

2. OCHOBHBIE AJIEMEHTHI U CTAHWHA HAIIIETO BEPTUKAJIBHOTO MHOTOLEIEBOIO
CTaHKa M3TOTOBJIEHBI W3 YyryHa BBICOKOTO KadyecTBa CO CTaOWIbHOMU
MeTauiorpauueckoil CTpyKTYypO#, UTO TapaHTUPYET CTAOMIBHOCTD B padoTe.

3. bnarogaps ¢opme Ganku ¥ CTPYKType CTaHWHBI, 3HAYUTEIIBHO CHIKEH
YpOBEHb BUOpAIUU BO BpeMs pabOTHI.

4. CucrteMa aBTOMAaTHYECKOM CMa3Ky MEPUOJMYECKU CMa3bIBAET OCHOBHBIC
NOJIBM)KHBIE 3JIEMEHTBI CTAHKA.

5. BeptukanbHbli MHOTOIICJIEBOM CTaHOK 0OOOPYyJOBaH MHEBMATHYECKUMU
MHCTPYMEHTAMHU 3aKMMa, YTO 3HAUYUTEIbHO o0Jeryaet paboTy CTaHKa.

B Tabmume 15 mnpuBeneHbl TEXHUYECKHE MapaMEeTpbl BEPTHUKAIBHOTO

MHorol1iejieBoro cranka XH7145A.
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Tabnuna 15 - Texauyeckue napameTpsl MHOTOIIENIeBoro ctanka XH7145A

XapakTepucTuka En. TexHUYecKre mapameTpsl
JIBrmKeHune mo ocu X MM 700
JIBr>xkeHue 1o ocu Y MM 450
JIBuxkeHue 1o ocu Z MM 500
Paccrosinue Mex 1y NUHAEIEM U KOJIOHHON | MM 460
CkopocTb nojgauu mo ocu X,Y mm/muH | 12000
CKOpoOoCTh MoJ1auu 1Mo ocu Z mm/muH | 10000
Pa3smep crona MM 800x450
Mak. I'py30moa5EMHOCTD CTOJIA KT 600
Mak. CKOpOCTbh IITTHHCIIS 00/muu | 8000
HomunanbHas MOIHOCTH IJIABHOTO ABUTATENS | KBT 5.5/7.5
[THeBMaTHUYECKOE JaBJICHUE Mmlla 0.6
Bec KT 3500
Pasmep MM 2500%2000%2450

Ha pucynke 11
XH7145A.

nzo0paxxeH BeptukanbHbIi

MHOFOHCHCBOﬁ CTAaHOK

Hzm.

Jluct

Ne moxym.
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Pucynok 11 - Beptukansubiii MHOTOILIEI€BOM cTaHOK XH7145A

3.5. Bb10op pe:xyimero HHCTpyMeHTa

PaccMoTpuM MHCTpYMEHT, TpUMEHSIEMBbIH 111 00paboTku Aetanu, «Ckobay;

- ®pe3a AMCKOBas;

- ®pe3sa KoHIIeBas LeNbHAs TBEPAOCIIIIABHAS;

- CBepJio TBEPOCIIIABHOE;

- CBepi1o TBepAOCIIIaBHOE KOMOMHUPOBAHHOE;

- PackaTHUK TBEPAOCILJIABHBIN.

Hns  omeparuu 005 Paspesanust getanmu npumeMm  (ppe3y JTHUCKOBYIO
125x2,0x27 tun 2 cpeauuii 3y6 POMS.

OTtpe3Hble (Mpope3HbI€) IUCKOBBIE (Ppe3bl MPUMEHSIOTCS Ul MPOPE3KU
npsambix numne o 'OCT 24669, ma3oB 1 0Tpe3HBIX padOT B U3ACIUAX U3 CTAIH U

YCPHBIX MCTAJJIOB.
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Otpesnbie (mpopesHbie) ¢pe3sl 1mo Metamny corigacio ['OCT 2679
U3TOTABIMBAIOTCS TPEX TUIOB: TUII | — ¢ MEJTKUM 3yOOM; THII 2 — CO CPETHUM 3yOOM;
TUN 3 — ¢ KPYNHBIM 3y0O0OM.

Kaxk npaBuiio, orpe3nbie Ppe3bl C MEJIKUM U CPETHUM 3yOOM UCIOJIB3YIOT IIPU
pa3pe3aHuy TOHKUX 3arO0TOBOK, TOHKOCTEHHBIX TPyO, 00pabOTKH CTajIl U YyryHa, a
bpe3bl ¢ KpymHBIM 3yOOM — Uit OTPE3HBIX paboT, 0O0pabOTKM MarHUEBBIX,
QITIFOMUHUEBBIX U JIPYTUX JIETKUX CIJIABOB.

JlckoBbIe OTpe3HbIe (MPOpEe3HbIe) (Ppe3bl MPUMEHSIOTCS Ha PYYHBIX U
aBTOMATUYECKUX TOPU30HTAIBHO-(pe3epHbIX cTaHKaX. OOBIYHO OTpE3HbIE U
npope3Hble  (Qpe3bl Kpemsircs Ha CTaHKax 0Opd TMOMOIIM  CHEUalIbHOU
yHHBEpcaJbHOU onpaBku. Ha ompaBke orpesHas ¢pe3a AepKUTCA 32 CUET TPEHUS
npu 3aTsKKe Kojel raiikoi. [Ipu Tsokensix padoTtax (pa3peska TOJCTBIX MPYTKOB,
OpYCKOB M TOJICTOTO JINCTOBOTO METaJlIa) OTpe3Has (hpe3a HaJieBaeTCs Ha HITMOHKY.
Otpesnsbie (mpopesnbie) ¢pe3st D =32 - 250 MM KpensTcs Ha onpaBKax JUaAMETPOM
d=8, 10, 13, 16, 22, 27 u 32 mm.

Pekomengyembie pexumbl pesanus: Vc=60...120m/mMun [16, c. 747],
£=0,16...0,32mm/00 [16, c. 748].

Jist onepanuu 010 ®@pesepoBanwne yriaos 23° u 15° npumem (pe3y KOHIIEBYIO
UUAJMHIPUYECKY0 D12

KonrieBbie (pes3sl npumMeHaoTcs 1js 00paOOTKM MIIOCKOCTEH, Ma30B U
YCTYNOB, MOTYT OBITh YCTAHOBJEHbI Ha (pPE3epHBI CTAHOK HIJIM B PYYHOU
ANEKTPOUHCTPYMEHT. JlaHHBI MHCTPYMEHT IIUPOKO MPUMEHSIETCS IJI1 CO3/IaHUs
KOHTYPHBIX YCTYIIOB U BBIEMOK, 0Opa0OTKH MOBEPXHOCTEN, PACIIOI0KEHHBIX MO/]T
OPSIMBIM YTJIOM 10 OTHOILLIEHHUIO IPYT K APYTY.

®pe3za MoxkeT OBITh HCIOJIB30BAHA [JI IMOJIYYUCTOBOM M YHUCTOBOU
00paboTKH, UYTO 3aBUCUT OT pa3Mepa 3yObeB. MHCTpyMEHT C KpyHNHBIMHU
PEXKYUIUMU KPOMKaMU TPUMEHSIETCS Uil TOJYYUCTOBOM 00paboTKH, ¢

HOPMAJIbHBIM — JJIA YUCTOBOM.

JIuct

JI144.03.04.624. 113

Hzm.

Jlucr Ne moxym. [onnucs | [ara

43



https://mekkain.ru/katalog/metallorezhuschij-instrument/frezy/frezyi-konczevyie/

®dpe3a koH1eBas TBepaociuiaBHas 4x10x32 (u/x, BK8, Z=4, nenpnas);

D-4 mm, I-10 mm, L-32 MM, matepuan-BKS, Z-4.

Pexomenayemsbie pexxumbl pesanust: £=0,18mm/00, Vc=80m/mun [17, c. 22].

Hns omepanmu 015 Oyayr mpuMeHEHBI CBepiia M pPacCKaTHUKU
TBEPAOCIUIaBHbBIE, CBEPJIO TBEPAOCILIABHOE.

TBepaocmnaBHble  cBepia  NPUMEHAIOT it 3G(EKTUBHOTO |
NIPOM3BOIUTEIILHOTO 3aCBEPIMBAHUS, PACCBEPIMBAHUS U CBEPJICHHUS OTBEPCTHH B
IIBETHBIX METAJIAX U CIIJIaBaX, TaK CBepJia Ha3BaJIM M3-3a MPUMEHIEMOT0 MaTepHraia
JUIS PEeXYIIeW 4YacTh: W3rOTABIMBACTCS W3 CIICIUATBHBIX TBEPABIX CILJIABOB,
XapaKTePU3YIOIUXCSl BBICOKMMH TOKa3aTeNsIMA TBEPAOCTH, >KaPOCTOHMKOCTH H
W3HOCOCTOWKOCTH.  Mcmomp3yeTcss W JUIsi  BBIMIOJHEHUS  CIEAYIOIIHNX
TEXHOJIOTHYECKHUX OTepaIuii: CHATHS (acoK M pacTauMBaHUsI paHee BBITIOJTHEHHBIX
OTBEPCTUM.

OTnuyaroTcs W3AETUS MaTEPHAIIOM H3TOTOBJICHUS U KOHCTPYKTHBHBIMU
0ocoOeHHOCTSIMU pabodeld yacTh. MarepuanaMu IJii WX H3TOTOBJICHHS CITy)KaT
CIUUIaBBI BOJIb()paMo-KapOMTHON TPYIITIBI.

TBepmocmiaBHbIE — pEXYIIHME  MHCTPYMEHTHI  OOSI3aTENIbHO  JKECTKO
3aKpEIUISIIOTCS B MAaTpOHE 000PYI0BaHUS U pabOTaIOT B )KECTKUX YCIOBUSIX — MPHU
00abIINX CKOPOCTAX. [109TOMY BHYTPEHHIOIO YacTh CBEPJI CPEIHEro U OOJBIIOrO
JMaMeTpa BBITIONHSIOT ¢ KaHABKaMU IS MOAAYM OXJIAXKIAIOIIETO BElIeCTBa. ITO
YMEHBILIAET U3HOC PEXYIIUX KPOMOK U TeMIIepaTypy HarpeBa, 00JierdaeT OTBOJ

CTPYXKKH.
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http://www.stankoopt.ru/products/freza-kontsevaya-tverdosplavnaya-4h10h32-tsh-vk8-z4-tselnaya

s o6paboTku oTBepcTHit Ha netanu «Ckoba» mpuMmeHuM cBepiio CoroDrill

860 n3o0pakeHo Ha pUCYHKe 12.

PL
| - LF - "/h
DCON P ==. =11 3 2 A DC SIG

! -~ LU -

- LCF -

- OAL -

Pucynok 12 - Cxema pa3mMepoB cBepJia
Ta6nuna 16 — Pazmepsl HHCTpyMEHTA:

nepexon | Onepanus DC LU | DCON | OAL | LF LCF | PL
3. CBEpJIUTH 4 OTB 4.2 132 |6 66 654 |24 0,6
2. cBepJIUTh 1 OTB 11 34,6 | 12 102 |100,4 |55 1,6
5. CBEpJIUTH | OTB 9.3 29,3 | 10 89 87,6 |47 1,4
6. CBEpJUTH 2 OTB 3.1 9,7 |6 62 61,6 (20 |04
10. CBEpIUTH 40TB 4.2 132 |6 66 654 (24 10,6
11. CBEpJIUTH 10TB 2.5 8,5 |4 50 49,6 |16 |0,2

Pexomennmyembie pexumbl pesanus: Vc=80...140m/mun [16, c. 747],

£=0,21...0,42Mm/06 [16, c. 748].

PackaTHHKY TBEpIOCIJIaBHbIE MPEHA3ZHAYEHBI JIJIsl TTOIYUYEHHs] BHYTPEHHEN
pe3bObl C OrpaHYeHueM — He 0oJiee 4-X TMaMeTpoOB MHCTPYMEHTA.

Pe3p0y Ha MeTayuIMUECKUX AETANIAX U 3ar0TOBKAX MOYKHO MOJIYYUTh Pa3HBIMU
croco0aMu, TJABHOE OTIWYHE PACKATHUKOB — CTPYXKKH TMPU TaKOM METOJIEe

00pabOTKH HET.
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Oco6eHHOCTH pacCKaTHUKOB (HAKaTHBIX METYHKOB):

Pe3pba mosydaercss myteM aedopmanuu MaTepuana, mo3ToMy OH JOJHKEeH
OBITH JOCTATOYHO MJIACTUYHBIM W/UITU UMETh HUZKUH KOA(DDUITMECHT pacTIKEHUS.

OrpaHundeHue 1o TBEpAOCTU MeTasuia uim crasa — 10 40 HRC.

Pe3n0a HaKaThIBAETCS B TIIYXHX WM CKBO3HBIX OTBEPCTHUSX.

briBaroT ¢ kananamu st nogaun COXK u 6e3 Hux. B GonbmmHCTBE ciiydaes
HE00XO0MMO UCIOJIb30BaTh TEXHOJIOTUUYECKUE KUAKOCTH, IPU ITOM IPOLIEHT Maciia
B HHUX JOJDKEH OBITh OT 6-12%.

PackaTHUKM ONTHUMAaIbHO UCIIOJIb30BATh JJIsl MMOJTYUYEHUsI BHYTPEHHEHN Pe3bObl
B TJIyXHUX U CKBO3HBIX OTBEPCTUSIX MPHU 00pabOTKE IIBETHBIX U YEPHBIX METAIIJIOB U
CIUTABOB. AJIFOMUHUI, MATKasl JaTyHb, ME/Ib, OpOH3a C MpeobIajaHueM MEIH, ITUHK,
CBHUHIIOBBIE CIUIaBbI, HU3KOYIJIEPOJMCTAsl CTallb, IJACTUYHAs HEpIKaBerollas u
YKApOIPOYHAsl CTab — BRIOOP METAJJIOB U CILJIABOB JOBOJILHO OOTaTHIM.

[IpeumytiecTBO MOTydeHUS! PE3bOBI PACKATHIBAHUEM:

Pe3p0a Ha BBIXO/E TOTy4yaeTcs Jydllle, 4eM Hape3aHHas — OoJjiee IIoTHas,
rJajiKas, MpoYHasi K CMSITUIO U CTOMKAs K U3HOCY.

Bricokoe kauecTBO pe3bObl Ja)ke Ha BI3KUX MeTajllaX U CIIaBax.

[Tpou3BOANTENBHOCTH BHIIIIE B 1,5 pa3a Mo CpaBHEHUIO ¢ Hape3aHUEM Pe3bObI
¢ o0pa3oBaHUEM CTPYKKHU — JOMYCKAIOTCS BBICOKHE 0OOPOTHI.

Jloyiruii Cpok CitykKObl UTHCTPYMEHTA — B CPEJTHEM PACKaTHUK CIY>KUT B 2 pasa
JI0JIbIIIe OOBIYHOTO HAPE3HOTO METUHKA.

B OeccTpyk€dHOM HWHCTPYMEHTE HET KaHABOK, YTO YBEJIMYUBAET €ro
MPOYHOCTb.

Henocrtatku meTona Hape3anus pe3bObl pacKaThIBAHUEM:

Jst pa®oTel HEoOXoAuM OONBLION KPYTSIIMA MOMEHT W MOIIHOE
o0opyaoBaHUE.

MeTuuk HYXHO 3a)KMMAaThb B OIIPABKC JOCTATOYHO JKCCTKO U KPCIIKO.
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TpeOyercsi Oonee TiIaTeNbHAas TMOATOTOBKA OTBEPCTUS CO CTPOTUMH
JOMTYCKaMH.

Bormee  BbICOKass  CTOMMOCTh  MHCTPYMEHTa, IO  CPaBHEHUIO C
pe3nOoHape3HbIMU  MeTuhkaMu. (OJHaKo BBICOKAsS CKOPOCTh  00paboOTKH,
YHUBEPCAIBHOCTh U JIOJTOBEYHOCTh MHCTPYMEHTA B KOHEYHOM CUETE — JIENAI0T
pacKaTHUKHU 00JIe€ IKOHOMUYECKH BBITOJTHBIM PEIIICHUEM.

Iloasenem uror:

Ecnu ycnoBus u 3a1aun mo3BOJISIIOT UCIIOB30BaTh 0€CCTPYKHBIE METUUKU-
PACKaTHHUKH, TO BBITOJIHEE TPUMEHSTD UX.

Jlist HakaThIBaHUS pe3bObl Ha JeTanu «Cko0a» TpUMEHUM:

Tépnocnnasueie packatHuku Walter Prototyp Protodyn® (S) HSC

OHu oOecrneunBalOT MaKCHUMaJIbHYIO CKOPOCTh PE3aHHUS U  BBICOKYIO
CTOMKOCTB.

[Ipeumymecrna:

Jonruii  cpok ClIy)kObl M  TNPUBJICKATEIIBHOE COOTHOIICHUE IICHa-
MPOU3BOJIUTEIIBHOCTb.

Bosnee penkas 3aMmeHa HHCTPYMEHTOB OJ1arojiapsi yBeJIUUE€HHONW CTOMKOCTH.

Ha pucynke 13 u300pax€H pacKaTHUK.

Pucynox 13 - Packaraux Walter Prototyp
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Pucynok 14 - Pa3mepbl packaTHUKa
Tabnuna 17 - PazmMepsl uHCTpyMEHTa
nepexon | Onepanus DN |P LC L3 |Dl |[L1
7. Haxkartka pe3sOb1 M5 40tB | M5 | 0.8 |13 13 |6 70
8. Hakatka pe3p0bt M10 1ot | M10 | 1.5 |20 39 |10 100
12. Haxkartka pe3sObt M3 lotrB (M3 | 0.5 |9 18 3.5 |56

PexomeHntyemMble pexxumbl pe3anus: Ve=37m/muH, f=1,25MM/06 [16, c. 1050].

3.6. Pacuer pe:xkxnuMoB pe3aHus

[Ipon3BOAUTENBHOCTD U CEOECTOMMOCTD 00PAaOOTKU M3IEIHIA Ha
METAIOPEXKYIINX CTAaHKAX, KAYeCTBO 00paOO0TaHHOW MOBEPXHOCTU 3aBHUCST
IPEX/Ie BCETO OT MPUHSATHIX PEKUMOB pe3aHus. [loaToMy BaxkeH BBIOOp MX
ONTUMAJILHBIX 3HAYCHU TIPH MTPOSKTUPOBAHUH TEXHOJIOTHYECKOTO TpoIecca
MEXaHHYeCKON 00pabOTKH.

OntuMaibHbIe, T.€. HAUBBITOAHEUIIINE, PEXKUMBI PE3aHHS BRIOUPAIOTCS U3
yCIIOBUI HanboJiee TOTHOTO UCIOJIb30BAHUS PEXKYIIEH CTOCOOHOCTH

WHCTPYMEHTA.
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Tabnuna 18 - DeMeHThI peKruMa pe3aHus o Mepexoaam

Onepauust | [epe | MUHCTpyMeHT s s N v.
Xon ’ MM/00 | MM/MUH | 00/MUH | M/MUH
005 | ®pe3a quckoBas | 3.5 | 0,12 | 353 400 60
010 2 Opeza 12 6 0,25 [462 1850 | 150
015 3 Caepio O 4,2 0,4 [0,I5 |39%4 2627 | 80
YcranoB | 4 Cgepino O 11 1,2 103 450 1500 | 200
A 5 Caepiio © 9.3 0,5 [0,25 |462 1850 | 150
6 Cgepiio O 3.1 0,2510,12 | 353 2942 | 60
7 Packatouk M5 | 7 0,5 250 500 50
8 Packatouk M10 | 7 1,5 150 1000 | 150
9 Opeza 12 7 0,25 [462 1850 | 150
015 10 Ceepno @ 4.2 0,4 (0,15 |39%4 2627 |75
VYcranos | 11 Csepio 9 2.5 0,25 10,1 324 3245 |50
b 12 Packarunk M3 7 0,5 141 300 35

3.7. PacueT TeXHMYECKHUX HOPM BPeMeEHH
B cepuiiHOM npoM3BOACTBE HOPMA IITYYHO-KAJIBKYJSILIUOHHOTO BPEMEHU

onpenaensieTcs o dhopmyie [6, c. 99]:

T
T =_n=3.,7 (13)
U —K n wm

rae  Ty; — MOArOTOBUTENIBHO-3AKIIOUUTEILHOE BPEMS HA TTAPTUIO JETAJICHN, MUH.
N — KOJMYECTBO JETaJel B HACTPOCYHOM MApTUH, IIT.; N=4 1T

to — OCHOBHOE BpEMsi, MHUH.;

tz — BCIIOMOT'aTE€JIbHOE BpCMA, MUH.
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BcmomoratenbHoe BpeMsi COCTOMT W3 3aTpaT BPEMEHH Ha OT/ACIbHBIC

IPUEMBI:
ts = ty.c + 4o+ tyn + tus, (14)

t,c — BpeMs Ha yCTAaHOBKY U CHATHE JI€TaJI, MUH.;

t;0 — BpEMs Ha 3aKpEIUICHUE U OTKPEIUICHUE JeTalli, MUH.;

tyn — BpEMsI Ha IIpUEMbI YIIPaBJICHUS, MUH.;

tys — BpeMs Ha U3MEpEHUE JIeTaju, MUH.;

tos — BpeMs Ha 0OCITy)KHBaHHE pabovyero Mecra, MUH.

Bpemsi Ha oOcmyxuBaHMe paboyero mecta t,s B MacCOBOM H CEPUITHOM
IPOM3BOJICTBE CJIAraeTcsl U3 BPEMEHU Ha OPTaHU3ALMOHHOE OOCITYXHUBAHHE topr U
BPEMEHHU Ha TEXHUYECKOE 00CITY)KUBAHUE trex paOOUYETO MecTa:

t06 = 1'/rex + topr; (15)

tor — BpEMsI IEPEPHIBOB HA OTABIX U JIMYHBIE HAJTOOHOCTH, MUH.

HopMupoBaHue onepanum OCyIEeCTBISIETCS ¢ BHIOPAaHHBIMUA METOJIaMHU.
T7I€ trex - BpEMS HA TEXHUYECKOE OOCTYKHMBAaHUE, MUH.;

topr - BPEMS HAa OPraHU3aLMOHHOE 00CITy)KUBAaHNE, MUH.

OcHoBHoe Bpewmst [6, ¢. 100]:

L, =1%M (16)

riae (- pacyeTHas IJIMHA, MM.;
1 - 4UCJI0 PabOUYUX XOJIOB.
Pacuetnas anuna [6, c. 101]:
[ =1, +lp + 1, + L (17)
rae Lo- jymHa 00pabOTKH TOBEPXHOCTH, MM.;
{Bp- BeIMYMHA Bpe3aHUs HHCTPYMEHTA, MM.;

{riep - BemuuuHa nepedera, MM.
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Onpeodenum Tui-x na onepayuio 005 dpe3epHasi yHUBEpcalbHas.
VYcranos A. Ilepexon 1.

Pa3zpe3anus getanu Ha 2 yactu Lo = 7MM

JlnHa 06pabdaTbiBaeMO MOBEPXHOCTH:

lop + Tuep =39 1= 1o + 1y + Liep =7+39=46

Yucno npoxo10B paBHO i=1

46
lo1 = 353

Onpeoenum Twi-x na onepayuio 010 ®pezepoBanus yrios 23° u 15°.

=0,13

VYcranos A. Ilepexon 2.
JlnmnHa oO6pabaTbiBaeMoil moBEepXHOCTH: Lo = 23MM
lop + 230ep = 1= 1o + Lgp + liep =6+23=29

Yucnio npoxo10B paBHO i=1

29
toZ == @ == 0,06

Onpeoenum Twi-x na onepayuiro 015 Kommnekcnas ¢ UITY.
Ycranos A. Ilepexon 3.

Caepauth nocienoBaTenbHo 4 orBepetusd B 4,2. Lo = TmMMm
JinHa o6padaTeiBaeMON TOBEPXHOCTH:

lop + Liep =2,5 1= 1o + Lop + luep =7+2,5=9,5

Yucno npoxo10B paBHO i=1

)

9,5
t03 == ﬁ == 0,024

[Tepexon 4

Cepnuth nocnenosarenbHo 1 otBeperue O 11. Lo = 7TMm
JnnHa o6pabdaTeiBaeMON TOBEPXHOCTH:

lop + Liep =5.8 1= 1o + Lop + luep =7+5,8=12,8

Yucno npoxo10B paBHO i=1

12,8
t04 == m == 0,028
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ITepexon 5

CsepnuTth nocnenoBarenbHo 1 otBepetre O 9,3. Lo = 7TMMm
JnnHa o6pabaTeiBaeMON TOBEPXHOCTH:

lop + Liep =4.9 1= 1o + Loy + luep =7+4,9=11,9

Yucno npoxo10B paBHO i=1

11,9
t05 == m == 0,025

ITepexon 6

Caepauth nocienoBaTenbHo 2 orBepetusd O 3,1. Lo = 7mMMm
JnHa o6padaTeiBaeMON TOBEPXHOCTH:

lop + lnep =2.05 1= 1y + Lgp + Lyep =7+2.05=9.05

Yucno npoxo10B paBHO i=1

9,05
to6 == ﬁ == 0,025

Ilepexon 7

PackateiBats 2 orBepctust MS Lo = 10mMm
JnnHa o6padaTeiBaeMO TOBEPXHOCTH:
lop + Liep =5 1= 1o + lyp + Lyep =10+5=15

Yucno nmpoxo10B paBHO i=1

5
ty7 = ﬁ = (0,06

Ilepexon 8

PackateiBats 4 orBepctust M10 Lo = 12Mm
JnnHa o6padaTeiBaeMON TOBEPXHOCTH:

lop + lnep =10 1= 1o + Loy + Liep =12+10=22
Yuciio npoxo10B paBHO 1=1

22
t08 == ﬁ == 0,14
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ITepexon 9

®dpesepoBka pazmepa 36 = MM

JinHa o6pabaTeiBaeMO TOBEPXHOCTH:

lop + Luep =120 1= 1o + 1y + Lyep =120+7=127
Yucno nmpoxo10B paBHO i=1

127
t09 == m == 0,27

tosur=0.024+0.028+0.025+0.025+0.026+0.14+0,27=0.57 mun

Onpeoenum Twi-x na onepayuio 015 Komnnexcuas ¢ 9I1Y.
VYcranos b. Ilepexon 10

CaepauTh nociieoBaTenbHO 2 orBepetusd B 4,2. Lo = TMMm
JinHa o6pabdaTeiBaeMON TOBEPXHOCTH:

lop + Liep =2,5 1= 1o + Lop + luep =7+2,5=9,5

Yucno npoxo10B paBHO i=1

9,5
tOlO == ﬁ == 0,024

ITepexon 11

Cepnuth nocnenosarenbHo 1 otBepetus O 2.5. Lo = 7TMMm
JnnHa o6padaTeiBaeMO TOBEPXHOCTH:

lop + luep =2 1= 1o + Lgp + Liep =742=9

Yucno nmpoxo10B paBHO i=1

9
t011 == ﬁ == 0,027
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ITepexon 12
PackateiBats 1 orBepcTe M3. Lo = 10MMm

JnnHa o6padaTeiBaeMO TOBEPXHOCTH:
lop + Liep =2 1= 1o + lop + lyep =10+2=12

Yucno nmpoxo10B paBHO i=1

10
tOlZ == m == 0,07

O61iee MamMHHOE BpeMs Ha yctaHoBe b
tosm=0.024+0.027+0.007=0.121

OO611ee MalIMHHOE BpEMS Ha ONEPALIUU:

005 =0,13 mun

010 =0,06 mun

015 YcranoB A=0,57 mun

020 Ycranos b=0,12 mun

OoOmiee MammMHHOE BpeMs Ha BCEH oTeparyu:
t,=0,13+0,06+0,57+0,12=0,88 MuH * 4= 3,52 MuH

OrnpenenuM 371€MEHThl BCIIOMOTaTeNbHOTO BpeMeHHU [6, c. 98]:
tyc=1,22 mun.; tyn=11,25 mun.; tusn =5,24 MuH.
Torna:

ts=1,22+11,25+5,24=17,71 muH.

JI144.03.04.624. 113

Hzm.

Jluct

Ne moxym. [onnucs | [ara

JIuct

54




OnepatuBHoe Bpewms [8, c. 101]:

ton =t, +t; =352+ 17,71 mun

Bpewms Texnudeckoro oocnyxkuBanus [12, c. 102]:

6t 651771
rex =900 100 oMM

Bpewms opranuzanuronnoro oocinyxkuBanus [8, c. 102]:

_Brfn_8+1771 .
or =100 100 _ MMM

Bpewms Ha oTapix [8, c. 102]:

. _ 25xty; 251771 0.44
ot =900 100 o rMuA

[Ityunoe Bpemst: Ty = 17,71+1,06+1,41+0,44= 20,62
[ToaroroBUTENBHO-3aKIIOUUTENBHOE BpeMs [8, . 216-217]:

T,,=31 mus.

Tornma: Tyyr_y = % + 20,62 = 28,37 MuH.
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3.8. PazpabGorka ynpasJsiioiei nporpamMmmal

[IpoexkTrpyeMplli TEXHOJOTHMUYECKUN MPOIECC MEXaHWYeCKOM o0paboTKu
nerann «Cko0a» mpeanosiaraeT MCIosib30BaHWe BepTHKalbHOrO MHOIOLIEIEBOIO
cranka XH7145A. Jlaunsliii ctaHok ocHalieH cuctemoit UITY FANUC.

FANUC Ltd. sBnsieTcst BeAyluM MUPOBBIM Mpou3BoauTenem cuctem ¢ UITY.
Croiiku YITY Fanuc — HagexHble U yA0OHBIE CHUCTEMBI, C TPOMAJHBIM 3alacoM
(GyHKIHOHATIBHBIX BO3MOXKHOCTEH.

Cucrema Fanuc wumeeT npocToe, OPUEHTUPOBAHHOE HA MOJIb30BATENS
yIpaBiIeHUE, KOTOPOE MO3BOJISET JTOCTATOYHO OBICTPO COCTABISATH MPOTPAMMBI U
o0JaaeT CleAYIOMUMH BO3MOXHOCTSIMU: — MPOrPaMMHUPOBAHHUE BO3MOKHO
HerocpenctBenHo Ha UIIY wmm na BHemHux Hocutemsix (CAD/CAM);
(bpe3epHble IUKIIBI: KPYrOBble KapMaHbl, MPSMOYTOJbHbIE KapMaHbI, W30THYThHIE
KapMaHbl, IUIOCKOE (pe3epoBaHUe; — IUKIbI CBEpPJEHUS: IMPOCTOE CBEPIJICHUE,
CBEPJICHUE C BBIIEPIKKOM 10 BpEMEHH, CBEPJICHHE TTTyOOKUX OTBEPCTUM, HApE3aHNE
pe3b0bl METYMKOM; — BBICBEPJIMBAHUE PUCYHKOB: PAJIbI OTBEPCTUNA, OTBEPCTHS TIO
KpYyry /CerMeHTy, CBOOOJHOE IMO3ULUOHHUPOBAHUE OTBEPCTHUS, MPSIMOYTOJIbHHUK/
napajuienorpamm. 3anuchk nHpopmanuu B YII ocymiectBisercs mo onpeaeacHHbIM
npaBujaM, KOTOPbIE YKa3bIBAIOT, KAK 3alUCHIBATh MHPOPMALIUIO B KaXKIOM Kaape
VII, a Takke mpaBuIia 3alMCH CJIOB BHYTPH KaXKJI0r0 Kaapa.

J1st pa3paboTKyM yNpaBIAIONIe mporpaMMbl HEOOXO0IUMO:

— BBIOpAaTh HUHCTPYMEHT;

— BbIOpaTh PEXKUMBI PE3AHNUS;

— CIIPOEKTUPOBATH TPACKTOPUIO JBHKCHUS MHCTPYMEHTA,

— OINPEJEINTh KOOPAUHATHI OIOPHBIX TOYEK.

Bre16op pexyiero nHCTpyMeHTa NpuBeeH B riase 3.6, Pexumsbl pezanus
npejCcTaBieHbl B Ta0uIe 18.

Tpaekropust IBUKEHUS THCTPYMEHTA U TabJIMIIa KOOPAUHAT OMOPHBIX TOYEK

IpuBeIeHbI Ha IU1akaTax 3 u 4. MHctpymentam nprucBouM Homepa T1...T6.
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VYmpagsistoias nporpamma npejacraniieHa B Tadnuie 19.

Ta6nuna 19 - Yopasnsromias nporpamma st onepamuu 015

KonupoBanue Conepxanue kaapa YII
uHopMaIu,
CoZIEp)KaHUE Kaapa
1 2
G98G80GI90G40G56 | Beibop abCOMOTHON CUCTEMBI KOOPAMHAT MPUBSI3KH
MHCTPYMEHTA OTMEHA KOPPEKTOpa
T2M6 Br16op cBepna (9.3)
S1800M3 BxiiroueHue mmnuHaesns mo 4acoBOM CTPEJIKU
M8 Bxirouenne COXK
GOX18Y-37.5 BhICTpBIN MOABOI MHCTPYMEHTA K AeTaiu 1o ocu X Y
G43Z1H32F500 beICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z
BKJTFOUEHHUE KOPPEKTOPa BHIOOP MOJaqH
GO01Z-11 Cgepnienue Ha IyOuHy 11Mm
G0Z5 Brixog nacTpyMeHTa B 6€30MacCHYIO TOUKY
G57 Br160op npusszku
GOX18Y-37.5 BICTpBIN TOABOI MHCTPYMEHTA K 2 JeTalH
Z1 beICcTphIli MOABO MHCTPYMEHTA K JAETAJINA 110 OCH Z
GO01Z-11 Cgepnienue Ha IyOuHy 11Mm
G0Z25 Brixog nacTpyMeHTa B 6€30MacHYIO TOUKY
G58 Br160op npuBszku
G0X-18Y37.5 BhICTpBIi TOABOI MHCTPYMEHTA K 3 JeTalu
Z1 beICcTphIli MOABO MHCTPYMEHTA K AETAJIA IO OCH Z
GO01Z-11 Cgepnienue Ha IyOuHy 11Mm
G0Z5 Brixoa nHCTpyMeHTa B 6€30MacCHYI0 TOUKY
G59 Br160op npuBszku
G0X-18Y37.5 BrIcTpBIi MOABO MHCTPYMEHTA K 4 AeTanu
Z1 beICcTphIli MOABO MHCTPYMEHTA K JAETAJINA IO OCH Z
GO01Z-11 Cgepnienue Ha IyOuHy 11Mm
G0Z100 Brixoa nHCcTpyMeHTa B 6€30MaCHYIO TOUKY
M9 Brixmouenne COXK
M5 Brixiarouenune mnuHaess
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[Tponomxkenue Tadauubl 19

1 2

G98G80G90G40G56 | Beibop abCOMOTHOM CUCTEMBI KOOPAMHAT MPUBS3KH
MHCTPYMEHTA OTMEHA KOPPEKTOpa

T8M6(3.1) Br16op cBepna 3.1

S2122M3 Bxirouenune mmuHAens 1o 4acoBOM CTPEIIKU

M8 Bxirouenne COXK

G0X2Y-66.5 BrICTpBIN TOABOJ MHCTPYMEHTA K AETANHU MO OCsIM X Y

G43Z1H38F200 BeICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z
BKJIFOUEHHUE KOPPEKTOPa BHIOOP MOJa4H

G01Z-10 Caepaienue Ha 10MM

G0Z5 Brixog nacTpyMeHTa B 6€30MacCHYIO TOUKY

X34 bricTpoe nepemenieHre K 2 0OTBEpCTUIO

Z1 beICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z

G01Z-10 Cgepiienue Ha 10MM

G0Z5 Brixog nacTpyMeHTa B 6€30MacHYIO TOUKY

G57 Bri0op npuBsizku s 2 geTanu

G0X2Y-66.5 BrICTpBIN TOABOJ MHCTPYMEHTA K AETANHU MO 0CsIM X Y

Z1 beICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z

G01Z-10 Cgepiienue Ha 10MM

G0Z5 Brixog uacTpyMeHTa B 6€30MacHyIO TOUKY

X34 bricTpoe nepemenieHre Kk 3 0OTBEpCTUIO

Z1 BeICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z

G01Z-10 CgepaieHue Ha 10MM

G0Z25 Brixog nacTpyMeHTa B 6€30MacHyIO TOUKY

G58 Bri6op npuBsizku s 3 getanu

G0X-2Y66.5 BrICTpBIN TOABOJ MHCTPYMEHTA K AETANHU MO 0CsIM X Y

Z1 beICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z

G01Z-10 Cgepiienue Ha 10MM

G0Z5 Brixog nacTpyMeHTa B 6€30MacHYIO TOUKY

X-34 bricTpoe nepemenieHre Kk 3 0OTBEPCTUIO

Z1 beICcTpBIM TOABOA MHCTPYMEHTA K I€TAIIN 110 OCU Z

G01Z-10 Cgepiienue Ha 10MM

G0Z5 Brixog nacTpyMeHTa B 6€30MacCHYIO TOUKY
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[Tponomxkenue Tadauubl 19

1 2

G59 Bri6op npuBsizku s 4 netanu

G0X-2Y66.5 beICcTpBIN TOABOA MHCTPYMEHTA K A€Tainu 10 ocsiM X Y

Z1 beICcTpBIM TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z

G01Z-10 Cgepiienue Ha 10MM

G0Z5 Brixog nacTpyMeHTa B 6€30MacHyIO TOUKY

X-34 bricTpoe nepemenieHre Kk 3 0OTBEpCTUIO

Z1 BeICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z

G01Z-10 Cgepaienue Ha 10MM

G0Z100 Brixog nacTpyMeHTa B 6€30MacHyIO TOUKY

M9 Brixmouenne COXK

M5 Brikimrouenns mmmHaens

G98G80GI90G40G56 | Beibop abCOMIOTHON CUCTEMBI KOOPAMHAT MPUBSI3KH
MHCTPYMEHTAa OTMEHA KOPPEKTOpa

T4M6(4.7) Br16op cBepna 94.7

S2221M3 BxiiroueHne mmnuHaesns o 4acoBOM CTPEIIKU

M3 Bxmrouenne COX

G0X5Y-4.5 beICcTpBII TOABOA MHCTPYMEHTA K A€Taiu 0 ocsiM X Y

G43Z1H34F300 beICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z
BKJIFOUEHHE KOPPEKTOPA BHIOOP MOAaun

G01Z-10 Cgsepnenue Ha 10MM

G0Z25 Brixoa nHCcTpyMeHTa B 6€30MacCHYI0 TOUKY

X31 bricTpoe nepemMenieHne K OTBEPCTUIO

Z1 beICcTpBIN MOABO MHCTPYMEHTA K AETAJIA IO OCH Z

G01Z-10 Cgepnenue Ha 10MM

G0Z25 Brixog nacTpyMeHTa B 6€30MacHYIO TOUKY

G57 Br16op npuBsizku ans 2 getanu

G0X5Y-4.5 beICcTpBIM TOABOA MHCTPYMEHTA K A€Taiu 0 ocsiM X Y

Z1 beICcTphIli MOABO MHCTPYMEHTA K JAETAJINA IO OCH Z

G01Z-10 Cgeprnenue Ha 10MM

G0Z25 Brixoa nHcTpyMeHTa B 6€30MaCHYI0 TOUKY

X31 BricTpoe nepemMeliienre K 2 OTBEPCTHUIO

Z1 beICcTphIli MOABO MHCTPYMEHTA K JAETAJINA IO OCH Z

G01Z-10 Cgepnenue Ha 10MM
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1 2

G0Z25 Brixog nacTpyMeHTa B 6€30MacCHYIO TOUKY

G58 Br16op npuBsizku ans 3 getanu

G0X-5Y4.5 beICcTpBIM TOABOA MHCTPYMEHTA K J€Taiu 10 ocsiM X Y

Z1 BeICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z

G01Z-10 Cgepnenue Ha 10MM

G0Z25 Brixog nacTpyMeHTa B 6€30MacHYIO TOUKY

X-31 BricTpoe nepemMeliienre K 3 OTBEPCTHUIO

Z1 beICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z

G01Z-10 Cgepnenue Ha 10MM

G0Z25 Brixog nacTpyMeHTa B 6€30MacHyIO TOUKY

G59 Br16op npuBsizku ans 4 getanu

G0X-5Y4.5 beICcTpBIN OABOA MHCTPYMEHTA K A€Taiu 0 ocsiM X Y

Z1 BeICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z

G01Z-10 Cgepnenue Ha 10MM

G0Z25 Brixog nacTpyMeHTa B 6€30MacHyIO TOUKY

X-31 Bbrictpoe nepemMeliienre K 4 OTBEPCTUIO

Z1 beICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z

G01Z-10 Cgeprnenue Ha 10MM

G0Z100 Brixog nacTpyMeHTa B 6€30MacCHYIO TOUKY

M9 Briximrouenne COX

M5 Bruikimrouenne mmmHaes s

G98G80GI90G40G56 | Beibop abCOMIOTHON CUCTEMBI KOOPAMHAT MPUBSI3KH
MHCTPYMEHTa OTMEHA KOPpPEKTOopa

T7M6(11.2) Br16op ceepna 911,2

S2000M3 BxiroueHue mnuHaesns o 4acoBOM CTPEIKH

M3 Brimrouenne COX

GOX18Y-12.5 beICcTpBIN TOABOA MHCTPYMEHTA K IETANIN 10 OCH X Y

G43Z1H47F100 BrICTpBI TOABOJ MHCTPYMEHTA K JETAIIU 11O OCH Z
BKJIFOUEHHE KOPPEKTOPA BHIOOP MOAaun

G01Z-12 Caepnenue Ha ryOuny 12Mm

G0Z5 Brixoa nHCcTpyMeHTa B 6€30MacHYI0 TOUKY

G57 Bri6op npusszku

GOX18Y-12.5 BrICTpBIN TOABOJ MHCTPYMEHTA K JA€TaN
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Z1 beICcTpBIN MOABO MHCTPYMEHTA K AETAJIA IO OCH Z

G01Z-12 Caepnenue Ha ryOuny 12Mm

G0Z25 Brixoa nHCcTpyMeHTa B 6€30MacHYI0 TOUKY

G58 Br160op npusszku

GO0X-18Y12.5 BrICTpBIi MOABO MHCTPYMEHTA K 3 A€Taln

Z1 beIcTphIli MOABO MHCTPYMEHTA K AETAJINA 110 OCH Z

G01Z-12 Ceepnenue Ha rayouny 1 1Mm

G0Z5 Brixoa nHCcTpyMeHTa B 6€30MacHYI0 TOUKY

G59 Bri6op npusszku

GO0X-18Y12.5 BrICTpBIN MOABOJ MHCTPYMEHTA K JA€TaN

Z1 beICcTpBII TOABOA MHCTPYMEHTA K IETAIIN 110 OCU Z

G01Z-12 Caepnenue Ha TyOuHy 12MMm

G0Z100 Brixoa nHCcTpyMeHTa B 6€30MaCHYI0 TOUKY

M9 Brikmtouenne COX

M5 Brikiarouenune mnuHaes

G98G80GI90G40G43 Br160p a0comoTHOM cucTeMbl KOOPAUHAT MPUBS3KU
MHCTPYMEHTA OTMEHA KOPPEKTOpa

T3M6(REZBA M10) Br16op packatauka m10

M8 Bxkiarouenue COX

S500M3 BxuiroueHne mmnuHaesns mo 4acoBOM CTPEJIKU

G99G84G90GS56H33 3amyck nukia pe3pOoHape3anus. Beioop npusssku
MHCTPYMEHTA U KOPPEKTOpA.

X18Y-37.5Z- BrICTpBIi TOABOJ paCKaTHUKA K HAYAJIbHOM TOYKE,

12R5P100F750 BBIOOD TMOJ1a4uu, 6€30MaCHBIN BBIXO/I IOCTIe
KaJIMOPOBKHU

G0Z5 Brixoa nHCTpyMeHTa B 6€30MacHyI0 TOUKY

G99G84GY90GS57H33 3anyck 2 nukia pe3pbooHape3anus BpIOop. Beioop
MPUBSI3KK UHCTPYMEHTA U KOPPEKTOPA.

X18Y-37.57- BrICTpBIN TOABOJ paCKaTHUKA K HAYAJIbHOM TOYKE,

12R5P100F750 BBIOOD TMO1a4uu, 6€30MaCHBIN BBIXOJI IOCTIe

KaJTMOPOBKHU
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G0Z25 Brixog nacTpyMeHTa B 6€30MacCHYIO TOUKY

G99G84G90GS58H33 3amyck 3 mukia pe3pOoHape3aHus. Boibop mpussizku
MHCTPYMEHTA U KOPPEKTOPA.

X-18Y37.5Z- beICTpBIN TOABOA pACKATHUKA K HAYAJIIBHOW TOUKE,

12R5P100F750 BBIOOD MMOJ1a4uu, 6€30MaCHBIN BBIXO/I IMOCTIe
KaJIMOPOBKHU

G0Z5 Brixog nacTpyMeHTa B 6€30MacHYIO TOUKY

G99G84G90GS59H33 3amyck 4 nukia pespOoHape3aHus. Boibop mpusszku
MHCTPYMEHTA U KOPPEKTOPA.

X-18Y37.5Z- beICTpBIN TOABOA pACKATHHKA K HAYAJIIBHOW TOUKE,

12R5P100F750 BBIOOD TMO1a4uu, 6€30MaCHBIN BBIXO/I MOCTIe
KaJTMOPOBKHU

G0Z100 Brixog uacTpyMeHTa B 6€30MacHyIO TOUKY

M9 Brixmtounts COX

M5 Brikimrouenns mmmHaens

G98GR0GY0G40G43 Br16op abCcomoTHOM CUCTEMBI KOOPAMHAT MPUBS3KH
MHCTPYMEHTa OTMEHA KOPpPEKTOpa

TIOM6(REZBA M5) Bri6op packatHuka M5

M3 Bxirouenne COX

S500M3 BxiroueHue mnuHaesns o 4acoBOM CTPEIKH

G99G84GI90GS56H35 3anyck 1uKiIa pe3pooHapezanus. BeiOop npuBszku
MHCTPYMEHTA U KOPPEKTOPA.

X5Y-4.5Z- beICTpBIN TOABOA pACKATHHKA K HAYAJIIBHOW TOUKE,

15R5P100F400 BBIOOD MOAauH, 0€30MaCHBINA BBIXO/ MOCIIE
KaTuOpOBKHU

X31 bricTpoe nepemenieHre Kk 2 0OTBEPCTUIO

G0Z5 Brixog uacTpyMeHTa B 0€30MacCHYIO TOUKY

G99G84G90GSTH3S5 3anyck 2 1ukia pesrooHape3anus. Beioop mpuBsizku
MHCTPYMEHTA U KOPPEKTOPA.

X5Y-4.5Z- beICTpBII TOABOA pACKATHUKA K HAYAJIBHOW TOUKE,

15R5P100F400 BBIOOD MOAauH, 0€30MaCHBIN BBIXOJ MOCIIE
KaJIMOPOBKHU

X31 bricTpoe nepemenieHre K 2 0OTBEPCTUIO
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Oxonyauue Tabaunsl 19

1 2

G0Z25 Brixog nacTpyMeHTa B 6€30MacCHYIO TOUKY

G99G84G90GS8H3S5 3amyck 3 nukia pe3pooHape3anus. Beioop mpussizku
MHCTPYMEHTA U KOPPEKTOpA.

X-5Y4.5Z- beICTpBIN TOABOA pACKATHHKA K HAYAJIBHOW TOUKE,

15R5P100F400 BBIOOD TMOJ1a4uu, 6€30MaCHBIN BBIXO/I MOCTIe
KaJTMOPOBKHU

X-31 bricTpoe nepemenieHre K 2 0OTBEPCTUIO

G0Z5 Brixoa nHCcTpyMeHTa B 6€30MacHYI0 TOUKY

G99G84G90GS9H35 3amyck 4 nukia pe3pooHape3anusi. Beioop npussizku
MHCTPYMEHTA U KOPPEKTOpA.

X-5Y4.57- beIcTphIli MOABO paCKaTHUKA K HAYAJIbHOU TOYKE,

15R5P100F400 BBIOOD TMOJ1a4uu, 6€30MaCHBIN BBIXO/I IOCTIe
KaJIMOPOBKHU

X-31 BricTpoe nepemMeliienre K 2 OTBEPCTUIO

G0Z100 Brixoa nHcTpyMeHTa B 6€30MacCHYIO TOUKY

M9 Brixmouenne COXK

M5 Brikiarouenune mmnuHaes

M30 Konen nporpammel

%

TeKYHIaH yHpaBJAOmas nmporpamMma BbIIIOJHEHA ¢ MUHUMAaJIbHBIMU

HN3CPIKKaMH Ha IICPEMCIICHNA NHCTPYMCHTA. HCHOHBSYIOTC}I IUKIJIBI: HAPC3aHUs

pe3b0bl, CBEPIJICHUS U LIUKJIBI (hpe3epOoBaHUSI.

BBI6paHBI OINITUMAJIBHBIC PCKUMbBI PE3aHUS YTO ITO3BOJIACT IMOJYUYUTH ACTATINU

B COOTBCTCTBHH TpC6OBaHI/I}IM qcpTeiKa. MaxkcuMaIbHO Ka4Y€CTBEHHBIMM U C

MHHHMMAJIbHON TPYIOEMKOCTBIO.
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4. JKOHOMHUNYECKASA YACTD

4.1. TexHu4veckoe onMucaHue pa3padaTbIBA€MOro MepoONpUusITHS

B nganHOM AMIJIOMHOM  TPOEKTE MPOU3BOAMUTCA  MPOEKTUPOBAHME
TEXHOJOTMYECKOro mporecca getanu «Cko0a» Ha y4yacTKEe MEXaHHYECKOU
00pabOTKH B YCIOBHAX CPEAHECEPUITHOIO NPOM3BOJACTBA C KOJUYECTBOM
BbIITyCKaeMbIX roToBbIx aeraned 10000 mryk B roa.

PazpaboTaHHbIii TEXHOJOTMYECKUM Mpolecc O0O0eCclneunBaeT TEXHUKO-
PKOHOMUYECKHE TIIOKa3aTeld  BBIMYCKAa MPOAYKUHUHU BBICOKOTO  KadyecTBa,
MaKCHUMAJIBHOE HCIIOJb30BaHne BeptukampHOro muorouenesoro cranka ¢ YIIY, ¢
IPUMEHEHUEM CIELUABHBIX IPUCIIOCOOIEHUH.

[Ipu pa3zpaboTke npoeKTa ObUIH YUTEHBI:

Twun mpor3BOACTBA — CPETHECEPUNHBIN;

CBoiicTBa M 0COOEHHOCTH 00padaThIBAEMOro MaTepualia, MNPUMEHEHHE
COBPEMEHHOT0 MHCTPYMEHTA, pa3paboTaHa yIpasJsolias MporpaMma.

B skoHOMMUECKO# YacTu mpoekTa OyAeT MPOM3BENCH pacueT KamuTalbHBIX
3aTpaT M oIpejaesieHue ce0eCTOMMOCTH W3TOTOBJICHMS JETalH. JETald MO ABYM
BapHaHTaM — pa3pabaTblBa€MOMYy BapuHaHTy U 10  aJlbTEpPHATUBHOMY
(paBHOBO3MOKHOMY) BApUAHTY.

4.2. PacueTr KAaNIUTAJBHBIX 3aTPaT

Omnpenensiem pa3Mep KanUTaIbHBIX BIOXKEHHH 110 ¢popmyie [14]:

K=K+ KnpC (18)
rae K — xanuTasibHbIe BIOXKEHHS B 000pynoBaHue, pyo.;

KHpO — KamuTallbHbI€ BJIOKEHHUS B MporpamMmHoe oOecredeHue, pyod.; T.K.

NpCaApruATUC paciojiaract 060py,HOBaHI/ICM AL IIpOrpaMMHUpPOBAHUA CTAHKOB C

YIIY, To 3aTpaT Ha MpOrpaMMHOE 0OECTIeYeHUE HET.
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OnpedeﬂﬂeM Koju4decmeo mexHojlocuvecKkozco 050py006aH1/l}1.

KonuyecTBO TeXHOJIOrMUECKOTO 000PYA0BAHMS pAaCCUUTHIBAEM 1O (popMmyIie:

t*Nroﬂ
06 Dpp ™3
rac t— ]_HTyT-IHO-KaJ'IBKy.HHHI/IOHHoe BpeMH OHepaI_II/II/I, 4.,
N — IroagoBas HpOFpaMMa HpOI/I?)BOI[CTBa ,HCTaJ'Ief/’I, 110 HpoeKTI/IpyeMOMy

roja

BAPUAHTY Nm=1 0000 mt.;
F .— neiicrButenbHbIi HOHI BpeMEHH pabOTh 000pyHOBAHMSL, 1.;

Kgy — KOO GUIMEHT BBIOIHEHHUsT HOPM BpeMeHH, K, = 1,02;

K, — HOPMATHBHbIA KOd(OULUHMEHT 3arpy3ku 000pyI0BaHUs, LISl CCPUAHOIO
IIPOU3BOACTBA, K, = 0,75 +0,85.

PaccuntbiBaeM neWCTBUTENbHBIA TromoBOM  (oHA BpeMeHH paboThI

obopyaoBanus o popmysne [14]:
— _
Fos = by ( 100) (20)
rae F — HomuHasnbHbIi GOH BpeMeHH paboThl eMHULIBI 000PY/10BaHNS, U.;
K — TOTEPH HOMUHAILHOTO BPEMEHH paboThl eAMHUIIBI 00OPYIOBaHUS Ha

PEMOHTHBIE PaboTHI, %o.

Homunanbpueiii  ¢ona BpemMeHHM pabOThl  €AMHUIIBI  00OPYIOBaHMUS
OmpeIeIIIeTCs 0 NPOU3BOACTBEHHOMY KaJeHAapio Ha TeKYIIHM ro;

365 — KajeHJapHOE KOJIMYECTBO THEH;

118 — KOJIMYECTBO BBIXOJIHBIX Y MPA3THUYHBIX THEH;

247 — xomuyecTBO pabouMx JAHEW, U3 HUX: 6 — COKpalleHHBIC
NpeAnpa3IHUYHbIE JTHU NPOAOIKUTENbHOCTBIO 7 4; 241 — pabouue [HU
IPOJOJKUTEIBHOCTBIO 8 4.

Otcrona Koau4ecTBa pabounx 9acoB 000py1oBaHus (HOMUHATBHBIN QOHT):

pu TpEXcMeHHOH paboTe (ctanka xh7145a)

F =1970-3 = 5910 u.
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[ToTepu paboyero BpeMeHH Ha PEMOHTHBIE pabOThl paBHBI 9% Jis CTaHKA C
UITY. Otcrona necTBUTENbHBINA (HOH BpeMeHU paboThl 000PY10BaHUS, COTIACHO

dopmyre (20), cocTaBiser:

9
F06 = 5910 = (1 —m> = 5378 u.

OrnpenensieM KOJIMYECTBO CTAHKOB IO MITYYHO-KAIbKYISIIUIOHHOMY BPEMEHU
cornacHo pazneny 3.7 no dopmyne (13). lanHbsie o pacueraM CBOAMM B

Tabnuiy 20 Mo mpoeKTUpyeMOMYy BapHaHTy W Tabmuily 21 Mo anbTepHATUBHOMY

BApUAHTY.
0.46 * 965
Cxnr1asa = 53780857 .02 000 W7
0,954965
Cup200 = 5378%0,85%1,02 0,19 .

ITocne pacuera Bcex onepauuii 3HaueHUd (T, (mi-x)) ¥ (Cp,) ycTaHaBIMBaEM
npuHaroe yucio padbounx mect (Cy), OKpyrisia ais OMuKaiiero 1eyioro 4ucia
nonyuenHoe 3HadeHue (Cp) [14].

Tabnuna 20 - KonuyecTBO CTaHKOB MO IITYYHO-KAJIBKYJISILIHOHHOMY BPEMEHH IO

MPOEKTUPYEMOMY BapHaHTY

[ITyyHo- Pacuetnoe [Tpuanmaemoe
Monpens

KAJIbKYJISILHOHHOE KOJIMYECTBO KonuyecTBO CTaHKOB, | K3.0.
CTaHKa

Bpems (Twir. au-x)), 4. | crankos, C, Cu
XH7145A | 0,46 0,09 |

0,09
> TLLIT. (II-K) = 0,46 0,09 > CH =1

Tabnuna 21 - KonnuecTBO CTaHKOB MO IITYYHO-KaJbKYISIIMOHHOMY BPEMEHH IO

aJbTEPHATUBHOMY BapUAHTY

[Hry4no- PacuerHoe IIpuHumaemoe
Monens

KaJIbKYJISILIMOHHOE KOJIMYECTBO KOJIMYECTBO CTAHKOB, | K3.0.
CTaHKa

Bpems (Twr. au-k)), 4. | ctankos, Cp Cu
NP200IIM®1 | 0,095 0,19 1

0,19
2 Twrr. k) = 0,095 | 0,19 XCu=1

Hzm.
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OnpedeneHuti KanumaibHbIX GLONCEHUL 8 000PYO08aHUe.

CBopHasi BeIOMOCTh OOOpyJOBaHHUs IIpeJCTaBiieHa B Tabiuie 22 10

IPOEKTUPYEMOMY BapHaHTy U B Ta0iuIle 23 Mo aJbTepHATUBHOMY BapHaHTY.

Ta6numa 22 — CBoHas BEIOMOCTb 000PYI0BaHUSI IO MPOEKTUPYEMOMY BapHaHTy

= MomtHOoCTh, | CTOMMOCTE OJHOT'O CTaHKa,
=
= kBT T. pyoO.
aa] .
o e
= >
> (o8
Haumenosanue o = o g
Monens S < " < 5 -
000 o = e 2 B
pPyAOBaHUA s = S 0 R E
= | £ | E |8 2l & &
3 © = | B s o 2 8
O @) O ] = ast &l e =
5 2 o < g | S o = 22 =
= Q o as) o 2 =] = = o
s | & |8 | & |2]|& |2 g§ ¢
2 |o |4 = 51O 8
MHoro1ieneB
XH7145A |1 7,5 | 7,5 |2520,5 8252,5
OHU CTAHOK
Hroro 7,5 8252,5

Kanuranbupie Bnoxxenusi B obopyaoBanue (Kqs) ¢ yaérom 3arpy3ku craHka

Ha 11% cocraBnsror 0,11:8250,5=907,555 T. py6.

Tabnuna 23 — CBoaHast Be1OMOCTh 000pyAOBaHHUS IO aJTbTEPHATUBHOMY BapHaHTY

» Momnocth, | CTOMMOCTh OJHOI'O CTaHKA, T.
=
5 kBT pyo.
[ae] .
: g
53 5 a
HanmenoBanue a < S o o
Mogens S é 2 o 5 -
000pyI0BaHUS © < = % = 2 =
2 5 T 3 5 Hoa
= =t K| B © d E 2
O © = < T an d 2 o
o = &) < = o) o S S =
E @) b I o S A = s >
T 3 ) S| o (< 5 =
s |2l | T |[S|l=x |2 g8 8
7 ©) aa) H d O &
NP200 | IIM®DI1 1 14 13 1502,6 1502,6
Hroro 1 13 1502,6

Kanuranbusle Bioxxkenust B obopyaoBanue (Kqs) ¢ yuérom 3arpy3ku craHka

Ha 22% coctaBisator 0,22:1502,6=330,572 1. pyo.
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4.3. PacueTr TeXHOJIOrM4eCKOM ce0eCTOMMOCTH €T

Texymue 3aTpatbl Ha 00paOOTKY JI€TaIM PACCUUTHIBAIOTCS TOJBKO IO TEM

CTaThsIM 3aTPaT, KOTOPhIE H3MEHSIOTCSI B CPAaBHUBAEMbBIX BapHaHTaX.

Texymme 3aTpatsl Ha 00pabOTKY JAETaHM PACCUYUTHIBAIOTCS TOJIBKO IO TEM

CTaThsIM 3aTPaT, KOTOPhIE H3MEHSIOTCS B CPABHIUBACMBIX BapUaHTaX.

B o6miem cirydae TexHOJIOTHYECKask CE0ECTOMMOCTD CKIIABIBACTCS U3

CIIEAYIOIINX JIEMEHTOB, corjacHo dhopmyiie [14]:

C:33H+33+306+3OCH+3I/I, (21)

riae  3,; — 3aTparhl HA 3apaboOTHYIO TIaTy, pPyo.;

3, — 3apmiaTa Ha TEXHOJOTHYECKYI0 SHEPTHIO, pyO.;

306 — 3aTPAThl HA COJIEPIKAHME U DKCILTyaTaIluio 000py10BaHus, pyo.;

3ocu— 3aTpaThl, CBSI3aHHBIC C HKCIUTyaTaIlel OCHACTKH, PYO.;

3. — 3aTpaThl HA MAJIOIICHHBI HHCTPYMEHT, PYO.

3ampamul na 3apabomHuyI0 NAAMY OCHOBHBIX U BCHOMO2AMENbHBIX PAOOYUX,
Y4acmeyowux 8 mexHol02U4ecKkom npoyecce 0opadbomku 0emau.

3aTparbl Ha 3apa0OTHYIO TUIATY OCHOBHBIX M BCIIOMOTATEIBHBIX Pa0OUNX
paccuuThiBaeM 1o gopmyie [14]:

350 = 3up T 3+ 3+ 3y, (22)
rae  3pp — OCHOBHAs U JONOJHMUTENbHAs 3apaboTHAs IMJjaTa ¢ OTYUCIECHUSIMH Ha
COIMATIbHOE CTPAaXOBAaHKE MMPOU3BOJICTBEHHBIX pabouunXx, pyo.;

34 - OCHOBHas W JIONOJHUTENIbHAs 3apaOOTHAs TUIaTa ¢ OTYMCICHUSMHU Ha
COIMAJIbHOE CTPAaXOBaHUE HAJIAUYMKOB, PYyO.;

3¢ - OCHOBHAsl M JOTOJIHUTEIbHAS 3apaOOTHAs IJjaTa ¢ OTYUCICHHUSIMH Ha
COIMAJIBHOE CTPaxOBaHUE KOHTPOJEPOB, PyoO.;

3,p - OCHOBHAsl U JIONOJHUTENbHAs 3apab0THasl IulaTa ¢ OTYUCIEHUSIMH Ha
COIMAJILHOE CTPAaXOBaHUE TPAHCIIOPTHHIX paboumx, pyo.

UnCIeHHOCTh CTAHOYHUKOB BRIUKCIsIEM 110 popmyite [ 14]:

q,, = % (23)

p
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rne F, — nelictBuTenbHbIN rofoBoi (OHA BpeMEHH pabOThl OJHOrO padodero,
1970 u.;

Kyu—K03 (D PUITMEHT, YIUTHIBAIOINI MHOTOCTAaHOYHOE O0CTyKrBaHue, kyy=1;

t — ITYYHO-KAJIBbKYJISIIMOHHOE BpEMs OIepalluu, 4.;

Nroz — TOJIOBas MpOTpamMMa BEITTyCKa JAeTalIel, T0 000MM BapHaHTaM.;

Nioz = 10000 mT.

JleficTBuTeIbHBIN (QOHA BpEeMEHH pabOThl CTAHOYHUKA OMPEACIISIETCS IO
MIPOU3BOJICTBEHHOMY KAJICH/IAPIO HA TEUTYIIUMA TOA;

365 — KajeHJapHOE KOJIMYECTBO THEH;

118 — KOJIMYECTBO BBIXOJIHBIX Y MPA3THUYHBIX THEH;

247 —xonmuvecTBO pabouMx JHEW, u3 HUX: 6 — COKpalEHHBIC
npeAnpa3IHUYHbIC THU MTPOJAOIKUTEIBHOCTHIO 7 U;

241 — pabouune AHU MPOAOHKUTEIBHOCTHIO § U;

notrepu: 28 — OTIYCK OYEpPEAHOM, 2 — MOTepU MO OOJILHUYHOMY JIUCTY, 6 —
MIPOYUE; UTOTO OTEPh — 36 HEH).

OTcro/1a KOIMYEeCTBO pabOYMX YaCOB CTAHOYHMKA COCTaBIseT 1682 u.

[IpuHnumaeM  3apaOOTHYIO  IUIaTy  MIPOU3BOJCTBEHHBIX  pabounx U
paccuuThIBAEM YUCIEHHOCTh pabounx o ¢opmye (23).

Pe3ynbTaThl BBIYUCICHHN CBOAUM B TaOIUIly 24 TIO MPOCKTUPYEMOMY
BapUaHTY U B TaOJuUIly 25 MO aJbTepHATUBHOMY BapUaHTY.

Tabnuia 24 — 3aTparsl Ha 3apabOTHYIO TUIATY CTAHOYHUKOB IO MPOEKTUPYEMOMY

BapUAHTY
HanmenoBanue Pazpsn YacoBas [ITyyno- 3apaboTHas | UucineHHOCTH
orepanuu TapudHas KaJbKYJIALMOH | TUIaTa, py0. | CTAHOYHHUKOB,
CTaBKa, py0. | HOE BpeMs, 4. Yell.
Meuoronenesoi 3 119,2 0,46 60,2 0,30
craHok XH7145A
Htoro 60,2 0,30
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OrnpenenuM 3aTpaThl Ha 3apabOTHYIO TUIATY HA TOJAOBYIO IIPOTPAMMY:
331 = 60,2-10000 =602000 py6.
K = 15 Kpon = 1,16; 5, = 1,15.

33n = 602000-1-1,16-1,15 = 803068py0.

Tabnuna 25 — 3aTpatsl Ha 3apabOTHYIO MJIATy CTAHOYHUKOB MO aJbTEPHATUBHOMY

BapUaHTY
HanmenoBanue Pazpsan | Yacoas [ITyyHo- 3apaboTtHas | UncieHHOCTh
orepanuu TapuHas KaJIbKYJISIIMOH | IUIaTa, pyo. CTaHOYHHKOB,
CTaBKa, py0. | HOE BpeMms, U. Yell.
NP200 IIM®1 |3 119,2 0.95 127,7 0,61
Hroro 127,7 0,61

[14]:

rac

Omnpenennm 3aTpaThl Ha 3apabOTHYIO TUIATY HA TOJIOBYIO MMPOTPaAMMY:
33m = 127,7-10000 =127700 py6.

K = 15 Kpon = 1,16; 5, = 1,15.

33m=127700-1-1,16-1,15 = 170351 py®.

3apaboTHas TIaTa BCIIOMOTAaTeNbHBIX Pa0OUMX pAacCUUTHIBAEM MO (opmyIie

c"-F,-4 -k, -k
313cr[: T P Ngcn don P , (24)

200

F, — neiictBuTenbHbIN rooBoi GoHA BpeMeHU paboThl 0HOrO padouero, u.;
Nroz — FOAOBas mporpaMmma Bbimycka jaetanei, Nyoy = 10000 mit.;

Kp — palloHHbIN K03 punmeHT, k, = 1,2;

Kpon — KOOPPUIUEHT, YUUTHIBAIOIINMI JOTIOJIHUTEIBHYIO 3apa00THYIO MIIATY,
Kaon = 1,23;

C;" — 4yacoBas TapudHas CcTaBKka pabo4yero COOTBETCTBYIOIICH

CHEIUATLHOCTH | pa3psaa, pyo.;

chn — YHCIICHHOCTb BCIIOMOT'aTCIIbHBIX pa601114x COOTBGTCTBy}OHleﬁ

CIEUUAIBLHOCTH U pa3psaa, pyo.
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YuCIeHHOCTD BCIIOMOI'aTCJIBbHBIX pa6qux COOTBCTCTBYIOIHCﬁ

CIIEIMAIBHOCTH U pa3psija onpenensercs no ¢opmyse [14]:

Yy = 821 25
. 25)

rie gy — pacueTHOE KOJUYECTBO 00OPYAOBaHUS, COTJIACHO pacueTaM, COCTABIISET
g,=0,11 mr.;
n — YUCJI0 CMEH paboThl 000pyAOBaHUsA, N=3;

H — 4ncno craHkoB, 00CITyKMBaeMbIX OJHUM Hanaadyukom, H = § mir.

0,11-3
Yyan = 2

= 0,04 geun.

AHaJIOTUYHO onpcaAcInMM YHCIICHHOCTb OJCKTPOHIIMWKOB, IIpU YCIOBHHU

06CJ'Iy}KI/IBaHI/I}I QJICKTPOHIINKOM 6-TU CTaHKOB:

0,11-3
Yspex =

= 0,6 gei.

UKCIIEHHOCTh TPAHCHMOPTHBIX pabouux cocTaBiasieT 5% OT uwMcna
CTAaHOYHUKOB, YACIEHHOCTh KOHTPOJIEPOB — 7% OT unciia CTAHOYHUKOB, OTCIOJIA:

Yopanen. = 0,05:0,30 = 0,2 gen.;

Yyonrp. = 0,07-0,30 = 0,2 yem.

[To d¢opmyne (24) mpowmsBeneM BBHIYUCICHHS 3apabOTHOM  IUIATHI

BCIIOMOI'aTCJIbHbBIX pa60qnxz

B 75,4 %1682 % 0,4 % 1,23 x 1,2

Buan = 10000 = 75 pyb.
66,9 x 1682 0,2 * 1,23 % 1,2
3rpascn = 10000 = 33 py6.
65,7 %1682 % 0,2 1,23 1,2
3K0HTp = 10000 = 32 pyo.

JlaHHBIE O YMCIEHHOCTH BCIIOMOTaTEIbHBIX pab04YnX 1 3apabOTHOM TIaTe,
MPUXOSTITYIOCS Ha OJHY JI€Talb, CBOJUM B Ta0JHUITy 26 IO TPOCKTUPYEMOMY

BapUaHTy U B TabuIe 27 o albTepHATUBHOMY BapHUaHTY.
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Tabnuua 26 — 3aTparbl Ha 3apaOOTHYIO IUIATy BCHOMOTATENbHBIX pabOYUX MO

MPOCKTUPYEMOMY BapHaHTY

CrneunanbHOCTh YacoBast tapuduas | YucIeHHOCTS, Yell. 3arpatsl Ha

pabouero CTaBKa, pyo. W3TOTOBJICHHE  OJHOM
JeTanu, pyo.

Hanamguauk 75,4 04 7,5

TpancnopTHbIi 66,9 0,2 3.3

pabounit

DNEeKTPOHIIUK 90,1 0,6 0,45

KonTponép 65,7 0,2 0,32

Hroro 1,4 10,85

OmnpenenuM 3aTpathbl Ha 3apabOTHYIO TUIATY 3a FOJ:

33 = 1,85-10000 = 18500,0 py6.

Paccunrtaem 3atpatsl Ha 3apaboTHYIO TUIaTy TI0 popmyiie (22):

350 = 114080+ 18500 = 132850 pyo.

Tabnuna 27 — 3arpaTsl Ha 3apabOTHYIO IJIaTy BCHOMOTAaTEIbHBIX PabOYMX IO

aIbTEPHATUBHOMY BapUaAHTY

CnenuanbHOCTh YacoBas TapudHas | UuCIeHHOCTD, Yel. 3aTpaTbl Ha
pabouero CTaBKa, pyo. W3TOTOBJICHHE  OJHOM
neTanu, pyo.
Hamaguuk 75,4 0,8 10,4
TpancnopTHbIi 66,9 0,3 4,9
pabounit
DJIEKTPOHIIMK 90,1 0,12 9,0
KonTtponép 65,7 0,4 4,8
Htoro 1,62 29,1
Jluct
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Omnpenennm 3aTpaThl Ha 3apaOOTHYIO TUTATY 3a TOJ:
33m = 29,1-10000 = 291000 py6.
Paccuurtaem 3atparsl Ha 3apaboTHyIO TUIaTy 110 Gopmyiie (18):
35 = 170351 + 327000 = 49751 pyO®.
Cmpaxogvie 83HOCHI.
CrpaxoBbie B3HOCHI B (oHHA cTpaxoBaHus coctaBisitor 30% ot ¢onma
3apabOTHOM IJIATHI.
[IpoexTupyemsbiii BapuanT 132850-0,3=39855py0.
AnbsrepHatuBHbIi Bapuant 203051-0,3= 60915py0.
3ampamul Ha 21eKMpOIHEPIUIO
3aTpaTbl Ha 3JEKTPOIHEPTHIO, PACXOAYEMYIO Ha BBIIOJIHEHUE OJTHOM JeTalie-
omepalyu, paccuuThiBaeM 1o popmyse [14]:
_N kg ko okt
-k,

3, (26)

R4

rie Ny — YyCTaHOBJIEHHass MOUIHOCTb TIJIaBHOIO 3JEeKTpojBurarens (1o
NacCIOPTHBIM JTaHHBIM), KBT;

kn — cpenuuit K03 PUIMEHT 3arpy3KH 3JIEKTPOJBUTATENS IO MOIIIHOCTH,

kn=10,2+0,4;

Kyp — cpenHuil KO3 UIMEHT 3arpy3KH SJIEKTPOJABUTATENS 110 BpEMEHH, IS

KPYITHOCEPUHHOTO NMpou3BoAcTBa Ky = 0,7;

kox — cpemnuit  kod(PUIMEHT  OJHOBPEMEHHOM  pabOTBl  BceX
ANIEKTPOABHUTATENCH CTaHKa, Koy = 0,75 — ipu ABYX nBuratensx u ko, = 1 mpu ogHOM
JIBUTATEIIE;

kw — kodhduIMeHT, yUYWUTHIBAIOMIMA TOTEPH DIEKTPOIHEPTUU B CETH
npeanpustus, kw = 1,04 + 1,08;

N — KO03hPUIMEHT TMOJE3HOro JEUCTBUS O00O0pyJaoBaHUs (IO TMACIOPTY
CTaHKa);

Kgn — K03 GUTIHEHT BBITIOJIHEHUSI HOPM, ki = 1,02;

LI, — croumocts 1 kBT -4 anekTposnepruu, L1, = 3,54 py6.

JIuct

JI144.03.04.624. 113

Hzm.

Jlucr Ne moxym. [onnucs | [ara

73




[TpousBoaum pacdeTsl 1o BapuaHtam 1o gopmyise (26):

7,5%0,3%0,7%0,75%1,06%0,52

3,(XH7145A) = =

* 3,54=20,51 py6.;

14+0,3%0,7+0,75%1,06%0,52
0,9%1,02

3,(P200) = x 3,54= 40,68 py6.;

Pesynbratel pacuera cBoguM B TaOmUIly 28 MO MNPOEKTUPYEMOMY
BapUaHTY U B Ta0IUIy 29 Mo anbTepHATUBHOMY BapUAHTY.

Tabnuna 28 — 3aTparbl Ha AAEKTPOIHEPTHIO 110 MPOEKTUPYEMOMY BapHaAHTY

Mogenb cTaHka | YCTaHOBJICHHAA [ITy4yHo- 3aTpatsl Ha
MOUIHOCTh, KBT KIBKYJISIIUOHHOE | DJIEKTPOIHEPTHIO,
BpeMms, 4. pyo.
XH7145A 7,5 0,46 20,51
Hroro 20,51

Tabnuna 29 — 3aTparsl Ha 3JIEKTPOIHEPTHIO MO ATHTEPHATUBHOMY BapUaHTy

Mopens cTaHKa | Y CTaHOBJICHHAs [ITy4yHo- 3aTpatbl Ha
MOIIIHOCTb, KBT KanpKyIsIMHOHHOE | 3JIEKTPOIHEPIHIO,
Bpems, 4. pyo.
MP200 14 0,95 40,68
Hroro 40,68

Omnpenennm 3aTpaThl Ha IEKTPOIHEPTHUIO 32 TO:

3,=2,51-10000 = 25100 py0. (mpoeKkTUpyeMbIii BApUAHT).

3,=4,68-10000 = 46800 py06. (aJIbTepHATUBHBINA BAPUAHT).

3ampamel  Ha  coOepocanue U IKCHIYAMAYUIO  MEXHOLOSUYECKO20
000pY008aHUSL.

3aTpathl Ha COJIEPIKAHME U IKCILTyaTaI[UIO0 TEXHOJIOTHIECKOTO 000PYI0BaHUS
paccuutbiBaeTcs 1o ¢opmyie [14]:

306 = Caw + Cpew» (27)

rae Coev —3aTpaTbl  Ha PEMOHT TEXHOJOTMYECKOrOo 000pynoBaHus, pyoO.;
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Cav — aMOpPTH3AIMOHHBIC OTYHUCIEHUS OT CTOUMOCTH TEXHOJIOTHUYECKOTO
obopynoBaHus, pyo.
AMOPTH3AIMOHHBIC OTUYHUCIICHUS Ha KaXKbIA BU 000PYI0BAHUS OTIPEICIISIFOT

o ¢opmyne [14]:

-H -t
C — uaé am , 28
™ Fuﬁ .ks 'k(m ( )

rie  Llos — eHa exuHUIBI 000pYIOBaHUs, PYO.;
Hay — HOpMa amopTH3alMOHHBIX OTUnClIeHnH, Hyyr = 8%);
t — IITYYHO-KAJIbKYJISIITUOHHOE BPEMSI, MHH.;
Fos — TOOBOM nericTBUTENBHBIN (HOHA pabOTH 000pYI0BaHUS,
F06HOB =5910 4.,
k, — HOpMaTuBHBIN K03 UITMEHT 3arpy3ku obopyaoBanus, k, = 0,85;
Kyn — K03 GUTIHEHT BBITIOHEHUSI HOPM, ki = 1,02.

[TpousBoaum pacdeTsl 1o BapuaHTam 1o gopmyie (28):

2520500%0,08+0,48

CaM(Xh7 1453) - 5910%0,85%1,02

= 18,9 pyo.

1520600+0,08%0,95
5910+0,85%1,02

CaM(Hp2OO) = 22,5 pY6

3arparbl Ha Temymuid peMoHT o0opynoBaHus (Cpey) ONpEAenseM 110
KOJIMYECTBY PEMOHTHBIX €IMHUIL U CTOUMOCTH OJTHOM PEMOHTHOU €IUHMIIBI:

Lre =901,5 py6. Brraucnenus npousoaum 1o gopmyie [14]:

Cpen= Hyg - 2Re. (29)

t'Ngoo
rac 2Re - CYMMapHOC€ KOJMYCCTBO PCMOHTHBIX CAWHUIL 110 KOJUYICCTBY CTAHKOB
OJIHOTI'O THIIA,
t — IITYYHO-KAIbKYJIILMOHHOE BpEMS, MUH;

Nrox — TOZIOBasI MpOrpamMMa BbIITyCKa JeTaje, IiT.
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[Ipou3BoAMM BBIYMCIIEHHUE 3aTpaT HAa TEKYIIUHA PEMOHT OOOpYAOBaHUS MO

dbopmye (29):
901,5+0,11 _

Cpem(xh71452) ~028:1000 0,2 py0.
901,5%0,11
CpeM(Hp2OO) mz 0,15 pY6

Pesynpratel  pacuera 3aTpaT Ha COIEp)KaHME W OIKCIUIyaTaIHio
TEXHOJIOTHYECKOTO 000pyA0BaHUsS 3aHOCHM B Tabmuiy 30 1o mpoeKTHpyeMoMy
BapHaHTy, a B Tabnuity 31 1o anrbTepHAaTUBHOMY BapUaHTY.

Tabmuma 30 — 3aTtpartbl Ha CcOAEpX)aHWE W DKCIUTyaTaI[MI0 TEXHOJOTUYECKOTO

000pyI0BaHuUs MO IPOCKTUPYEMOMY BapUaHTY

Mopnens | Croumocts, | Komnuec | Hopma HIty4no- | AMopTH3anuoH | 3aTpar
CTaHKa T. pyo. TBO, IT. | @MOPTH3AMMOHH | KaIbKYJIAI | HBIC Bl Ha
bIX OTQHCHCHHﬁ, HNOHHOC OTYHCJICHUA, peMOH
0
%o BpeMms, 4. pyo. T, py6.
xh7145a | 2520,54 1 8 0,48 850,8 0,2

Tabmuma 31 — 3aTtparbl Ha coAepX)aHWE W DKCIUIyaTaI[UI0 TEXHOJOTUYECKOTO

000pyI0BaHUs 10 AIbTEPHATUBHOMY BapUaHTY

Mopen | Croumocts | KommuectBo | Hopma [ tyano- AMoOpTH3aIIMOHHBI | 3aTpar
b , T. pyoO. , HIT. aMOPTHU3ALMOHHBI | KAIbKYJSIIMOHHO | € OTYHCIICHHS, | BI  HA
CTaHKa X OTYHCIICHUH, % | € Bpems, 4. pyo. PEMOHT,
pyo.
up200 | 1520,60 |1 8 0,95 1940,6 0,15

3aTpathl Ha COJIEPIKAHME U AKCILTyaTaI[UIO0 TEXHOJIOTHIECKOTO 000PYI0BaHUS
paccuutbeiBaeTcs 1o dopmye (27):

31 = 850,8+0,2= 850,82 py0. (MpoeKTUPYEMBIii BApUAHT).

31 = 1940,6+0,15= 1940,75 py06. (anbTepHATUBHBIN BapyaHT).
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3ampamvl Ha SKCNAYAMAYUIO UHCMPYMeEHmMa

Ha ocHOBaHuM omnbiTa BHEAPEHHUS WHCTPYMEHTA Ha PSIAEC NPEANPUATUN
YPAJIbCKOTO PETHOHA MPEJIAracTcsi BBIYUCIATH 3aTpaThl Ha HJKCILTyaTallUIO
MIPOTPECCUBHOTO MHCTPpYMEHTA 1o popmye [12]:

3314:( ]—Inn ‘n+ (]—IKOpH+kKOMHH : ]—IKOMHH) : Q_l) : TMam : (TCT : b(bn 'N)_l ) (3 0)
rae 3,y - 3aTpaThl HA IKCIUTyaTaluio COOPHOTO HHCTPYMEHTa, pyo.;

I;; - 11eHa CMEHHOW MHOTOTPAHHOM IJIACTUHBI, PYO.;

N - KOJMYECTBO CMEHHBIX MHOTIOTPAHHBIX IUIACTUH, YCTAHOBJIEHHBIX [IJIsi
OJIHOBPEMEHHOM pabOThI B KOPITyCE COOPHOT0 MHCTPYMEHTA, IIIT.;

opn - LI€HA KOpITyCa COOPHOTO MHCTPYMEHTA (IEpXaBKU TOKApHOIO pe3la,
Kopmyca cOopHO# (pe3bl/cBeprna), pyo.;

Hyomns - LleHa HaOOpa KOMIUIEKTYIOIIUX U3JeIui (OMOPHBIX ILJIACTHUH,
KJIMHOBBIX MPYKMUMOB, HAKJIAIHBIX CTPYKKOJIOMOB, BUHTOB, IITU(TOB, PHIYaroB u
T. 11.), pyo0.;

Keownn  — ~ KOP(DPUIMEHT,  YYUTHIBAIOIMIMK  KOJIMYECTBO  HAOOpOB
KOMITJIEKTYIOIUX W3JENHA, HCIONb3yeMbIX B 1 Kopiyce (mepxaBke) COOpHOTO
WHCTPYMEHTA B TEUEHUE BPEMEHHM €T0 IKCILTyaTalllH, IIT.

Kosdduiment - smnupuyeckuid, BEIWYMHA €r0 3aBHUCHUT OT YCJIOBHUU
UCIIOJIb30BaHUs MHCTPYMEHTA U Ka4eCTBa €ro U3rOTOBJIEHUS, OT PEKUMOB pe3aHUs
U OOLIEro YpPOBHS TEXHUYECKOH KYJIbTYPbI IPEANPUSTHS.

MaxkcuMmanbHOe 3Ha4€HUE Kyounn=5 COOTBETCTBYET OOJMPOYHOMY TOUEHHUIO
KOBAHbBIX WJIM JIUTHIX 3aTOTOBOK C COOTBETCTBYIOIIMM KaueCTBOM 00pabaThIBAEMBIX
ITOBEPXHOCTEN;

Q - KOTMYECTBO CMEHHBIX MOBOPOTHBIX IJIACTUH, UCIIOJIB3YEMBIX B |1 KopIiyce
(IepxkaBKe) COOPHOTO MHCTPYMEHTA B T€UEHHUE BPEMEHHU €0 KCILTyaTaluy, IIT.

Bennunna Q Takke omnpejiesieHa ONbITHBIM MYyTEM W 3aBUCHUT OT YCJIOBHUU

00paboTKu 1 (OPMBI CMEHHOM TJIACTHUHBI.
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3HaueHus mokaszarens (Q pEeKOMEHJOBAHHBIE I YCIOBUM IOIYYUMCTOBOU
TOKapHOU 00pabOTKHU IpeACTaBIICHbI B TA0IHUIIE;

N - KOIMYECTBO BEPIINH CMEHHOM MHOTOTPAHHOM TIACTUHBI, IIT.

JInst KpyTriio# IIacTUHBI PEKOMEHyeTCsl TpuHuMath N = 6;

bpu - KOIPPUUMEHT  (PAKTHUUECKOTO HCIOJIb30BAHUSA, CBSI3aHHBIA CO
CIIy4aifHOHN YOBLIBIO HHCTPYMEHTA.

DKCIEpUMEHTANbHBIE JAHHBIE TOKA3bIBAIOT IHANa30H N3MEHEHUS BEJIMUYUHBI
kodpdummenta or 0,87 mpu dYepHOBOM 00paboTke g0 0,97 mpu YUCTOBOU
00paboTkKe;

T vaw - MAIIMHHOE BPEMS, MUH,;

T ¢ - MEpUOA CTOMKOCTH UHCTPYMEHTA, MHH.

B tabnuiy 32 BHeceM napameTpbl HHCTPYMEHTA.

Tabnuna 32 — IlapameTpbl IpOrpecCUBHOTO MHCTPYMEHTA MO MPOEKTUPYEMOMY

BAPUAHTY
Onepanus | Uactpyment | Mamus- Iena CymmapH. Koag- Hroro
HOE €AMHUIIBI Iepros ¢unueHt 3aTpaTsbl,
BpeMms, HWHCTPY- CTOMKOCTH | YOBLIH pyo.
MUH MeHTa, py0. | HHCTPY-
MEHTa, MUH
1 2 3 4 5 6 7
005 Dpe3sa 0,13 110 645 0,90 52
JIACKOBAas
010 ®pe3a 0,06 2565 780 0,90 20,54
KOHIIEBasA
015 Ceepno 4,2 | 0,024 850 548 0,90 30,68
Csepino 11 0,028 3240 625 0,90 60,72
Cepno 9,3 | 0,025 2546 794 0,90 30,86
Csepno 3,1 | 0,026 745 645 0,90 10,6
Csepino 2,5 0,14 450 455 0,90 10,45
PackaTHuk 0,024 7500 990 0,90 80,6
MI0
PackaTHuk 0,027 3265 870 0,90 40,5
M5
PackaTHuk 0,007 2430 745 0,90 20,6
M3
Utoro 3,52 23701 357,55
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Onpedenum  3ampamsl ~ HA  OKCHAYAMAYUIO  UHCMPYMEHmMA 074
AIbMEPHAMUBHO20 8APUAHMA.

Jlsis anbTepHAaTUBHOTO BapuaHTa OyJleM HCIOJb30BaTh HHCTPYMEHT (hUPMBI
«Arno». CroumocTb HUHCTpyMeHTa ¢upMbl «Arno» Ha 16,82% Huxke, uyeM
CTOMMOCTh HHCTpyMeHTa (upmbl «Walter» npumMeHsieMOro B MPOEKTHPYEMOM
BapuaHte. PacdyetHoe Bpems 00pabOTKM 1O aJbTEPHATUBHOMY BAapUAHTY
ONPENIEJICHO U TI0 CPABHEHUIO C MPOEKTHUPYEMBbIM, Ha 42,38% BhIllle. YUnUTHIBas BCE
BBIIICTICPEUNCIICHHBIE  (DAKTOPBI, OMpenearuM 3aTpaThl Ha  AKCIUTyaTaluio
WHCTPYMEHTA JIJIsl aJIbTEPHATUBHOTO BApUAHTA!

3ou(amr) =357,55:0,956-1.664=568,784py0.

Pe3ynpTaThl pacyeToB TEXHOJOTMYECKOW CE€0EeCTOMMOCTh BBIITYCKAa OJHOMN
JieTajgyd CBOJIUM B Tabnuiry 33.

Tabnuna 33 — TexHonmoruyeckas ce6ecTOMMOCTh 00pabOTKH JA€TaIH

Crarbu 3aTpar Cymma, pyo0. Cymwma, pyo.
T[IpoeKTHpYeMbIii AJbTEepHATHUBHBIN
BApHaHT BapUaHT

3apaboTHas T1aTa ¢ HAYUCICHUSIMHA 60.2 120.7

3arpaTbl Ha  TEXHOJOTMYECKYIO 20.5 40.7

IIEKTPOIHEPTHIO

3arpaTel Ha  COJIEp)KaHHE U 850.85 1940,75

9KCILTYaTalHI0 000pyI0BaHHS

3arpaTsl HAa MHCTPYMEHT 357,55 568,784
Htoro 1289,1 2940,4

OnpedeneHue  IKOHOMUHECKOU  UYelecooOpasHocmu  Oom  NpPUMEHEeHUs
MHo2oyeneso2o cmanka XH7145A

Kax BugHO M3 Tabmuipl 33 cebecToMMOCTh 00pabOTKU ACTaId IO TIEPBOMY
BAapUAHTYy MEHbIIIE, TaK K€ KaluTalbHbIC BIOKEHUS 110 IEPBOMY BapUAHTy MEHbIIIE
B 2 pa3a 4yeM [0 BTOPOMY.

[Ipumenenne MHoroocHoro cranka XH7145A Oonee SKOHOMHYECKH

1enecoodpas3Ho no cpaBHeHUIO ¢ npuMeHeHnneMm Cranka P 200 [IM®1
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FO,Z[OBa}I 9KOHOMHS OT IPUMCHCHUA I-ro BapHuaHTa COCTAaBUT:

3206:(C _Cnp).Neot)’ (31)

anom
rne Cs, C,p — TeExHoNOruueckas ceO0ecTOMMOCTh OJHOW JeTalu 1o
ATPTEPHATHUBHOMY M TIPOSKTHPYEMOMY BapUaHTaM COOTBETCTBEHHO, PYyO.;
Nrox — TOZI0Bas MpOrpamMma BhIITyCKa JI€TaJIeH, IIT.
Torna:
Oron 6. = (2940,4 — 1289.1) - 10000 = 1651300 py®.
Ananus ypoeHs mexHoao2uu npou3eo0Ccmad.
AHanu3 ypoBHSI TEXHOJIOTUU MTPOU3BOJICTBA SIBJISIOTCSA COCTABJISIIOLIEH YaCThIO
aHaliM3a OpraHu3alMOHHO-TEMATUYECKOr0 YPOBHS IIPOU3BO/ICTBA.
VY nenpHbIN BeC Kax 01 onepaiuu onpeaensercs no opmyse [14]:
T
Yon = —-100%, (32)
rae  T'— mTy4YHO-KaIbKYJISIHOHHOE BPEMS Ha KaXIyIO OIEPaIlHIoO;

T — cyMMapHOe IITY4HO-KaIbKYISALUOHHOE BpeMsi 00pabOTKH JIeTalH.

[TpousBoauM pacueTsl yACIBHOTO Beca ornepanuu no gopmysie (32):

Vou (xh71452)= 222%100%.= 100%

lonsa npoepeccusnozo 0bopyoosanusi.
JloJiss IpOrpecCUBHOTO 00OPYIOBAHUS OMPEAEISCTCS MO0 €ro CTOMMOCTH B
00111e/f CTOMMOCTH UCIIOJIb30BaHUsI 000PYIOBAHMS U 110 KOJTUYECTBY. Y I€NIbHBII BeC

10 KOJIMYECTBY MPOTPECCUBHOIO 000PYAOBaHUs ONpeensercs no Gpopmye:

pr — gnp

-100%, (33)

gs
1€  gnp — KOJMYECTBO €IAUHUIL IIPOTPECCHBHOTO 00OPYIOBAHUS, Zyp =1 MIT.;

gs — 0o0l11ee KOJIMYEeCTBA NCIOIb30BAHHOTO 000pyioBaHusl, g =1 wiIT.

Vao %-100%=100%.
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OnpenenuM Npor3BOUTENBHOCTD TPYJa HA MPOrpaMMHON onieparuu [ 14]:

F - -60
B=$, (34)

rne F, — nelictBuTenbHbIN GOHA BpeMeHH pabOThl OAHOro padouero, u.;
Ksn — KOO DUIIUEHT BBITIOJIHCHUS] HOPM;
t — IITY4YHO-KATBKYISIUOHHOE BPEMs, MUH.

[Ipon3BoauTENBHOCTH TPY/a B pa3paboTaHHOM Texmpoliecce 1o (34):

_1682%1,2x60

B.. =
1p 28,37

= 4268,7wm/uen.coo

B taGnuie 34 npeacTaBieHbl TEXHUKO- 3KOHOMUYECKHE MTOKA3aTeNn MPOEKTa.

Ta6nuna 34 — TeXHUKO-3KOHOMHYECKHE MMOKa3aTeNId MPOeKTa

HaumeHnoBaHue nokazareiis En. uzm. 3uauenus nokasareie mo
IIPOEKTHOMY BapuaHTy

I"'ogoBol BeIYCK AeTanel IT. 10000

KonnuecTBo BU0B 000pyA0BaHUS IIT. 3

KonnuecTBo pabounx Yell. 3

CyMMa WHBECTUIIUI ThIC. PYO. 907,555

TpynoémkocTs 06pabOTKH OHOM JeTanu H/4 0,48

TexHonornueckas ce0OECTOMMOCTE OTHOM JCTalIH, pyo. 1289,1

B TOM YHUCJIE:

- 3aTpaThl HA UHCTPYMEHT 130,62

- 3apa0oTHas 1u1aTa pabounx 60,2

- 3aTpaThl Ha TEXHOJOTHYECKYIO AJIEKTPOIHEPTUIO 20,5

- 3aTpaThl Ha COJEPIKAHUE U IKCILTyaTaLHUIO 850,85

000opyI0BaHUS

Jlosst mporpeccuBHOr0 000pyI0BaHUs % 100

VY c10BHO roioBasi 5JKOHOMHUS pyo. 1 651 300

YUucThlil TUCKOHTUPOBAHHBIN JI0X0/]T pyo. 362,2

IIpon3BoaUTENBHOCTD TPyaa IIT/4el. TOJ 4268,7

Poct npousBoautensHOCTH Tpyaa % 100

Koaddunment 3arpy3ku 060pyaoBaHus % 0,11
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B pesynbprare npoekTHpOBAaHUS TEXHOJIOTHUECKOTO MPOLIecca MEXaHUUECKON
o0pabotku neranu «Ckoba» omnpeneineHa TEXHOJIOTHYECKas Ce0eCTOMMOCTD
M3TOTOBJICHUSI OJTHOM JE€Talu C MPUMEHEHUEM MHOToILesieBoro ctanka XH7145A, B
cymme 1289,1 py6., uto Ha 50,2% HuUXKe, yeM B aJbTEPHATUBHOM BapHaHTE C
npumeHenueM NP200POMCI.

DKOHOMHYECKH  1I€JIeCO00pa3HO TMPUMEHUTh MHOTOIIENIEBOM  CTaHOK

XH7145A no cpaBuenuto ¢ ppesepHbiM ctankom ¢ UITY UP200OMCI.
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5. METOIUYECKAS YACTb

B pamkax numiomHoi paboThl pa3paboraeM ydeOHYIO MporpamMmy AJis
NepenoaroToBku (peseponiuka mo npodeccun «Hamamumk oOpabaThIBaroIImX
IEHTPOB C YHUCJIOBBIM MPOTPaMMHBIM YIpPABIECHUEM» M pa3padoTaeM 3aHATHE
TEOPETUUECKOro 00yUEeHHUS [T JAaHHOU MEePEernoArOTOBKH.

HeoOxoaumocTh  MEpenoJroTOBKM  MEpcoHalla Al OOCITyKUBaHMUS
BeptukaneHoro MuoroueneBoro cranka ¢ YIIY, BBOOMMOro B IPOECKTUPYEMBIN
TEXHOJIOTUYECKUU MPOLIECC.

B 06azoBom mnpoekTe MexaHoOOpaOboTKy netanu «Ckoba» TPOU3BOIUIN
paboune 1o nmpodeccuu:

- TOKapb YHUBepcan 4 paspsja,

- ¢pesepoBiUK 4 paspsijia,

- ciecapb 4 paspsja.

O6paboTka TPOU3BOIUIIACH HA YHHUBEPCAIBHOM 000pYy/I0BaHUH. B cBsi3u co
CMEHOH 000pyI0BaHUsI HAa BEPTUKAIBHBIM MHOTOIENIEeBON cTaHOK ¢ UITY moxenu
XH7145A nns o6pabotku aetanmu «Ckoba» HEOOXOAUMBI paboune mo npogheccuu:
«Hamamuuk  oOpabaTbIBalOIIUX  LIEHTPOB €  YHUCJIOBBIM  MPOrPAMMHBIM
yIPABICHUEM).

[lepenmogroroBka  BeaeTcss Ha  0ase Yuebnoro uentpa AO
"VpaimnektpoMens'.

5.1. AHaau3 coepkaHHus NPOrpaMMbl OATOTOBKH Padoumnx

1. IlpoBecTH cpaBHHUTENbHBIH aHaNIU3 MPO(EeCCUOHATBHOTO CTaHIapTa,
OPUEHTUPOBAHHOTO Ha TMOATOTOBKY padounx 1o mnpodeccun «Hamamamk

00pabaThIBatOIIMX LIEHTPOB C YUCIOBBIM MPOTPAMMHBIM YIIPABICHUEM))
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2.  Pazpaborath  yuyeOHO-TEMAaTUYECKHH  IJIaH  NEPENOJArOTOBKU
bpe3epoBIIMKOB ~ 4yeTBepTOro  paspsga no  npodeccun  «Hamaguumk
00pabaThIBaIONINX HEHTPOB C YUCIOBBIM MTPOrPaMMHBIM YIIPaBICHUEM» Ha YPOBHE
TPETHhEro pazpsja.

3. BoiOpate Temy u pa3palboTarh MO TeME MEPCHEKTUBHO-TEMAaTUYECKUN
TJIaH.

4. BbiOparh 3aHsTHE U pa3paboTaTh IUIAH 3aHATUS, IUIAH-KOHCHEKT H

METOIMYECKOe 00eCTICUeHNE K yueOHOMY 3aHSTHIO.

5.2. AHasu3 npogeccuoHAJIBHOI0 CTAHAAPTA

[Ipodeccuss «Hamagumk o0OpabaThIBAIOMUX I[EHTPOB C  YHCIOBBIM
POTrPaMMHBIM YIIPaBJICHUEM.

Keanudukanus: 3 pazpsa.

Cormacao IlpodeccnonarbHOMY CTaHAApPTy, YTBEPKIACHHOMY IPUKAa30M
MuHucTepcTBa Tpyda W COLMAIbHOM 3amuTbl Poccuiickon Penepauuu OT
13.03.2017 Ne 265n. Hanmamumk o00pabaThIBalOMIMX IEHTPOB C YHCIOBBIM
MPOTPAMMHBIM YIIPABJICHUEM JOJKEH UMETH:

- o0pazoBanue u odyuenue - Cpennee npodeccuoHaibHoe 0Opa3oBaHue

- MPOTPaMMBI TIOJITOTOBKHU KBATM(PUIIMPOBAHHBIX pabOUUX (CITyKaIlIKX )

- ONBIT MNPAKTUYECKON paboThl HE MEHee OJHOro rojaa padoT BTOPOTO
KBaJTU(UKAIIMOHHOTO ypoBHS 1o mnpodeccun «Hamagunk oOpabaThIBAIOIINX
LEHTPOB C YUCJIOBBIM IPOTPAMMHBIM YIIPABICHUEM.

B Tabnumne 35 mnpuBeAeHO oONMUCaHHWE TPYJIOBBIX (PYHKIMM HalaTduka
00pabaThIBAIONIMX IIEHTPOB C YHCJIOBBIM TPOTPAMMHBIM  YIIpPaBJICHUEM B

COOTBETCTBHUH C MPOGECCHOHATHHBIM CTaHIAPTOM.
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Tabmuna 35 — Omnucanue TpyAOBbIX (PyHKUMN Hanmagyuka oOpabaThIBAIOIIMX
LOCHTPOB C YHUCJIOBBIM IIPOrpaMMHBIM YIIPABJICHUEM
O06001IeHHbIE TPYAOBBIC TpynoBsie pyHKIIUN
byHKIIUN
Kon | Hanmenosanue YPOBCHE | HAMEHOBAHUE Kox
KB U
Kaluu
2 3 4 5
A Hananka 3 VcTaHOBKa M Hala[Ka IPUCIIOCOOIEHUS TOKAPHOTO AI01.3
TOKapHBIX obOpabatsiBaroniero 1entpa ¢ UITY ans usroroBieHus
o0OpabaTbIBaromu MPOCTHIX JeTalel THIa TeJl BpaIleHUs
X 1eHTpoB ¢ UITY
TSt VcTaHOBKA M HaJlaIKa HHCTPYMEHTOB TOKAPHOTO AI02.3
HM3rOTOBJICHUS obOpabatsiBaroniero 1entpa ¢ UITY ans usroroBieHus
IIPOCTHIX JeTalIeh IIPOCTHIX JETANICH TUIIA TEJI BpALCHUS
THUIA TEJ
BpAIICHUS Hananka TokapHOTo 00pabaThIBaOIEro MEHTPA C A/03.3
UITY st u3roToBJICHUS MTPOCTHIX AE€TAJIEH TUIA TEN
BpaIeHUs
M3roTtosineHue MpoGHOI IPOCTO# AETAIH THIIA TENa AI04.3
BpAIIICHUS U TIepeaya ee B OT/Ie]l TEXHUIECKOTO
kontposst (OTK)
[ToxHanaaka TOKApHOro 06pabaTkIBAOIIETO eHTpa ¢ | A05.3
UITY B mpouecce padboThI
B Hananka 4 VcTaHoBKa ¥ HalaaKa NPUCIOCOOIEHUs CBepIuIbHo- | B/01.4
CBEPIMIBHO- (bpe3epHO-pacTOUHOr0 00PadATHIBAIOIIETO IICHTPA C
bpesepHo- UITY st M3roTOBJICHUS TPOCTHIX KOPIMYCHBIX JAeTaaeh
PacTOYHBIX
o0OpabaTbIBaroIm
X 1entpos ¢ YIIY VCTaHOBKA M HaJIaJKa UHCTPYMEHTOB CBEPIIMILHO- B/02.4
AT (bpe3epHO-pacToUHOr0 00pabaTHIBAIOMIETO IIEHTPA C
EORY YITY 11 M3rOTOBJIEHHS IIPOCTHIX KOPIYCHBIX A€Tajei
POCTBIX
KOPITyCHBIX Hanaznka cBepauiabHO-(PE3EPHO-PACTOUHOTO B/03.4
AcTalIen obpabateiBaroriero 1entpa ¢ UYITY ams u3roroBieHus
MPOCTBIX KOPITYCHBIX JeTallei
HM3rorossenye IpoOHOM IPOCTON KOPIYyCHOM aeTanu | B/04.4
u nepenaya ee B OTK
Jluct
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Jlata

1 2 3 4 5
[MoxHanaaka CBeparIbHO-()PE3ePHO-PACTOUHOTO B/05.4
obOpabatsiBaroniero 1entpa ¢ UITY ansa usroroBieHus
MPOCTBIX KOPITYCHBIX JETalleH B Iporecce paboThl

c Hananka 4 VcTaHOBKa M HaIa Ka IPUCIIOCOOIEHUS TOKAPHOTO C/01.4
TOKapHbIX obpabarbiBarorero nentpa ¢ UITY ans u3rotosiaeHus
00pabaThIBarOIN CJIOXKHBIX JIeTajei TUMa TeJl BpalieHus
X nentpos ¢ UIIY
ISt VcTaHOBKa M Hajla[Ka HHCTPYMEHTOB TOKAPHOTO C/02.4
U3TOTOBJICHUS obpabateiBarotiero mentpa ¢ UYITY ans u3roroBieHus
CITOXKHBIX CIIOKHBIX JIeTaJIe THITa TeJl BPaICHUsI
JleTalield TUIA TEN
BPAIICHHS Hanazka TokapHOro 06pabaThIBAIOIIETO LIEHTPA C C/03.4

YITV nj1s U3roToBICHUS CIIOKHBIX JeTalei TUIIA TE
BpaIeHUs

HM3rorosienue MpoOHOMN CII0KHOM JAeTaau THIIA Teja C/04.4
Bpaienus u nepenayda ee B OTK

[ToxHanaaka TOKapHOro obpabarsiBaroIero nenrpa ¢ | ¢/05.4
UITY B mpouecce padboThI

D Hananka 4 VeTaHOBKA M HAJIaKa IPUCIOCOOIEHUs CBEpamIbHo- | D/01.4
CBEPIIIIIHHO- (dhpe3epHO-pacTOYHOr0 00padaTHIBAOIIETO IIEHTPA C
dpe3epHo - UIIY st u3roTOBIEHUS CI0KHBIX KOPITYCHBIX
pacTOYHBIX neTajgen
o0OpabaThIBaroIm
X neHTpos ¢ YI1Y VcTaHOBKA M Hala[Ka HHCTPYMEHTOB CBEPIIHIbHO- D/02.4
AL (bpe3epHO-pPaCTOYHOr0 0OPadATHIBAIOIETO IEHTPA C
M3TOTOBJICHHA YITY miist H3rOTOBICHHS CIOXKHBIX KOPITYCHBIX
CITOYKHBIX eTaneii
KOpITyCHBIX Hananka cBepauiibHO-(Ppe3epHO-PacTOUHOTO D/03.4
AcTalicn o6pabateiBaromiero nentpa ¢ UITY mis u3roropieHus

CITOXHBIX KOPITYCHBIX JIeTaei
HM3rorossienne IpoOHOM CI0KHOM KOpIycHol nertanmu | D/04.4
u nepenaya ee B OTK
[Moxnanagka CBEpIUILHO-(QPE3EPHO-PACTOUHOTO D/05.4
obpabarpiBarorero nentpa ¢ UITY amns u3rotosieHus
CIIOKHBIX KOPITYCHBIX JIeTaleil B mporiecce paboThl
Jluct
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[Ipoananuzupyem o00001IeHHYI0 TpyAoBylo GyHkiuio — Hamanka
CBEPJMIIbHO-(PE3epPHO-PACTOYHBIX oOpabaTeiBatommx 1eHTpoB ¢ UIIY nmus
U3TOTOBJICHUSI ~ TIPOCTBIX ~ KOPIYCHBIX  JeTaied T.K. getanb  «CkobOay,
paccmatpuBaemas B BKP, oTHeceHa K eransiM CpeIHEN CTENEHU CIIOKHOCTH.

HNannas tpynoBas (ynkmus, cormacHo Cranmapty, umeer kong B/01.4 wu

IMPUHAJJICKUT K YETBEPTOMY YPOBHIO KBaTH(PUKAIMU. AHATU3 IPUBEACH B TA0JIHIIE

36.

Tabnuna 36 — AHanu3 cTangapTa

O06o061eHHas TpynoBast pyHKIUSA

YcTaHoBKa U HajlakKa
MIPUCTIOCOOICHUS CBEPIHIBHO-
YpoBeHb
Haumeno (pe3epHO-pacTOYHOrO
KOJI B KBaJTM (hUKAIl 4
BaHUE obpabatsiBaroriero nentpa ¢ UITY et
IUTSL U3TOTOBIICHHS TTPOCTHIX
KOPIIYCHBIX JeTalIeh
Tpoucxoxnenne Opurnna 3auMCTBOBaHO U3
060GIICHHOI P X 40.026 131
. hi§ OpUTHHAJA
TPYIOBOH (HYHKIIMH
KOJ Perucrpanmonn
OpUTHHAI bIil HOMEP
a npodeccuoHaIbH
Oro CTaHJapTa
1 2

Bo3moxHbie HanMeHOBaHUs JOKHOCTEH, | Hamamumk oOpabaThIBarOMX EHTPOB C YUCIOBBIM
npodeccuit MPOTPAMMHBIM yIIpaBlieHHEM 4-10 pa3psa.
Hanaguuk cTaHKOB ¢ MPOrpaMMHBIM YIIPaBICHUEM
4-ro pa3psaa. Hanagunk cTaHKOB U MaHUITYJISITOPOB
C IPOrpaMMHBIM YIIpaBieHUEM 4-T0 pa3psiaa

TpeboBanus k obpazoBanuto u odyuenuto | [IpodeccruonansHoe o0yueHHe - MPOrpaMMbl
po¢eCCHOHATBHON MOATOTOBKH IO TIpodeccusim
pabouunx, JOIDKHOCTSAM CIYXKAIUX; TPOTPaMMBI
HepPeToArOTOBKY pabouuX, CIyKaIluX; IPOTrPaMMbl
MOBBIIIEHUS KBUTH(UKATUN pabounX, CITyKaIIux
nmu Cpeanee npodeccuoHaabHOE 00pa30BaHUE -
IPOTPaMMBbI ITOATOTOBKH KBAJIM(UIIMPOBAHHBIX
pabouux, CIIyKamux
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Oxonyauue Tadaue 36

TpeGoBaHMs K OMBITY MPAKTUUYECKON He Menee nByx neT oneparopoM 00pabdaThIBAIONIAX
paboThI IIEHTPOB C YHCIOBBIM MPOTPAMMHBIM yIIPABICHHEM
MIPU HATMYWHU TTPOPECCHOHATBHOTO 00yUEHUS -
porpaMMbl IPodecCuOHATBHON MOATOTOBKH 110
npodeccusiM paboumnx, TOJDKHOCTSM CITYXKaIuX;
MPOTPaMMBbI ITEPETIOTOTOBKH pabOUnX, CITYKAIIUX;
MIPOTrpamMMbI MOBBIIIIEHUST KBATHU(UKAITUN pad0OIHX,
ciyxamux be3 TpeGoBaHMii K ONBITY MPAKTHYECKOM
pabOoThI IPU HATTUYUU CPETHETO
pohecCHOHATLHOTO 00pa30BaHuUs - IPOTPAMMBbI
MOATOTOBKU KBATU(HUIIMPOBAHHBIX PabOYMX,
CITy>Kalux

Oco0Oble yclIoBHsI TOMTyCKa K paboTe [TpoxoxkaeHne 00s3aTebHBIX MPEIBAPUTEIBLHBIX
(MIpH MOCTYIJICHUH Ha paboTy) U MePUOTUUECKUX
MEUITMHCKUX OCMOTPOB (00ce[0BaHmit), a TAKKe
BHEOUYEPEIHBIX MEAUIIMHCKIX OCMOTPOB
(oOcnenoBanmii) B yCTAHOBICHHOM
3akoHoarenbcTBOM Poccniickoit denepannu
nopsike™®(3)

[TpoxoxeHre MPOTHBOIOKAPHOTO
UHCTpYyKTaxa*(4)

[TpoxoskacHrEe HHCTPYKTaKa IO OXPaHe Tpy/a Ha
pabodem mecte*(5)

B pamkax anammsupyemoil 00001IeHHONH TPyaoBOM (GyHKIMHU, 00ydaeMblid
JOJDKEH YMETh BBITIOJHSATH CICAYIONMINE TPYAOBbIE (PYyHKITUU:

YcTaHoBKa 1 HallaJKa MPUCIOCOOJIEHUS! CBEPIMIbHO-(Ppe3epHO-PACTOYHOTO
oOpabateiBaroriero mentpa ¢ UIIY st WM3rOTOBJICHUS] CIOXKHBIX KOPIYCHBIX
JeTaJen.

YcTaHOBKa W HajaJKka WHCTPYMEHTOB CBEPJIMIIBHO-(PpPE3epHO-PACTOYHOTO
oOpaOateiBatomiero mentpa ¢ YIIY i M3roTOBNEHHS CIOKHBIX KOPIYCHBIX

eTaJIEN.
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Hanaaka cBepiauiabHO-Ppe3epHO-PaCTOYHOTO 00paldaThIBAIOLIETO IIEHTPA C
UYITY nia u3roToBJIECHUS CIOKHBIX KOPIYCHBIX JIETAJICH.

Hzrorosnenue npoOHOM CI0KHOM KOpIycHOM netanu u nepenayda ee B OTK.

[Tognanaaka cBepAMIBHO-PPE3EPHO-PACTOUHOTO 00padaTHIBAIOIIETO IEHTPA
¢ UITY st u3roToBIICHUS CIOKHBIX KOPIYCHBIX JeTaliel B poliecce paboThl.

BribepeM TpynoByto QyHKIUIO — YCTaHOBKAa M HajlaJKa MPUCIIOCOOJICHUS
CBEPJUIILHO-(PE3epHO-paCTOYHOr0 oOpadartpiBatoniero 1entpa ¢ UYIIY s
U3TOTOBJICHUS CJIOKHBIX KOPITYCHBIX JI€TaJICH.

JanHas TpynoBas QyHKIHS JA0JKHA ObITH chopMUpOBaHa Ha 4-OM YpOBHE

(moaypoBHE) KBaMPUKaUUA. AHATU3 IPUBEEH B Tabuie 37.

Ta6nuna 37 — AHanu3 Tpy10Boi PyHKIIMM Y CTaHOBKA M HaJlaJKa MPUCTIOCOOICHUS

CBEPIIIIBHO-(PE3EPHO-PACTOUHOTO 00padaTHIBAIOIIETO IIEHTPA

Heo6xoaumeie Hcnons30BaTh KOHTPOJIBHO-U3MEPUTEIBHBIE HHCTPYMEHTBI
yMeHUs JUTSL BBIBEPKH IPUCTIOCOOJIEHUE YMEHHE TI0Ib30BATHCS HHANKATOPAMHU

Cpe€acTBaMu 3aJaHus HYJIS 3arOTOBKH

[Tonp30BaTbCsi KOHCTPYKTOPCKOM TOKYMEHTAlME€ CTaHKa U

WHCTPYKIIMEH MO HalaAKe I BBIIOJIHEHUS JaHHOW TPYAOBOM

byHKIIUHN

HpOBep}ITB Ha  TOYHOCTb MO3UIIUOHHUPOBAHUSA CTaHKa

MPUCTIOCOOJICHUS IeTalIN

Heobxonumeie HeoOxonuMmeie 3HaHus 1o TpynaoBod ¢yHkmuu konx B/01.4
3HAHUS Hanangka cBepaunbHO-GpEe3epHO-PACTOYHOTO  00padaTHIBAIOIIETO

nentpa ¢ UITY st u3roToBiI€HUS CI0KHBIX KOPITYCHBIX JeTajien

B wurore ananmza mgaHHOW TPYAOBOM (PYHKLIMU MOXHO MpPOAHATU3UPOBATH
y4eOHBIN TJIaH MOATOTOBKH pabovmx mo npodeccun «Haaaauuk 00padaThIBaIOIINX
neutpoB ¢ UIIY» 4-ro paspsga B "YueOHom 1eHTpe" Ha Oasze AO

"VpainekTpomMeib
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5.3. AHa/1u3 y4e0HOro0 IJI1aHAa MOAr0OTOBKH pPado4ux mo
npodeccun «Hamaguuk odpadaTpiBalOmuX HeHTPoB ¢ YITY»

VY4eOHbIil MIaH W HporpamMma MpeAHa3HAuYeHbl ISl MOATOTOBKH W TOBBIIICHUS
KBaM(pukanuu pabouux mo npodeccun Hamaguuk o0padaThIBAIOUINX IIEHTPOB C
UITY 4 paspsna. [Iporpamma coACpXUT KBaTU(PUKAITMOHHYIO XapaKTEPUCTHKY,
y4eOHBII IUIaH, IPOrpamMMbl TEOPETHYECKOTO WU IMPOU3BOACTBEHHOIO OOY4YEHHS,
HK3aMEHAIMOHHBIE OUJIETHI.

KBanudukanronHas xapakTepUCTHKAa COCTaBJI€HA B COOTBETCTBUE C
tpeboBanusiMu ETKC u conepkuT TpeOoBaHMUs K OCHOBHBIM 3HAHUSIM, YMEHUSM U
HaBbIKAM, KOTOpbIE JOJDKHBI HMETh paboyue yKa3aHHOM mpodeccun u
KBaJIM(DUKALIHH.

[IpogomxuTensHOCTh 00YYeHHs] TIPU MOATOTOBKE pabouux 1o mpodeccuu
HaJlaJIuK 00pabaThiBaromuX 1eHTpoB ¢ YITY:

— 4 paspsga Ha 4 Mecdauna (TeopeTuueckoe oOydeHue - 224 4acoB U
MIPOM3BOJICTBEHHOE 00y4YeHue - 96 yacoB);

VYyebHast mporpaMma TEOPETUYECKOrOo OOydYeHHs] pa3padoTaHa C Y4YETOM
3HAHWM, TOMYYEHHBIX OOydJaronuMucs MTpoPecCHOHATLHOTO OOy4YeHHsS -
porpamMmsbl MPophecCuOHANTBHON MOATOTOBKHU.

Teopernyeckre 3aHATHS MPOBOAATCS B CIEHHUAIBHO OTBEIECHHOE BpPEMS.
[IpoBeneHne  TEOPETHUYECKUX  3aHATHUH  mopydaeTrcs  (IperojaBaTessM
TEOPETUYECKOTO OOYUECHUS).

[IporpamMma mpou3BOACTBEHHOIO OOYyUEHHUsI COCTaBJIeHA TaK, YTOObI 10 HUM
MOXHO ObUIO 00yuyaTh Hajgaguuk oOpabareiBaronux IeHTpoB ¢ UYIIY
HENOCPEACTBEHHO Ha paboyeM MecTe.

[IpousBoacTBEHHOE 00y4YeHHE MPOBOJUTCS HEMOCPEACTBEHHO Ha paboueMm
MecTe HajaaurKa oopadaTeiBaronuX 1eHTpoB ¢ UITY moa pykoBOACTBOM OIMBITHOTO
Hajaaurka obpadaTsiBaronux 1eHTpoB ¢ UITY (MHCTpyKTOpa MPOU3BOICTBEHHOTO

oOy4eHus).
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K koHily oOydeHusi Kaxabli paOouuil JOIKEH YMETh BBIIOJHITH PaOOTHI,

PEAYyCMOTPEHHbIE KBATM(UKAIMOHHON XapaKTEepPUCTUKOM, B COOTBETCTBUMU C

TCXHUYCCKUMU YCIOBHUAMU U HOpPMAMH, YCTAHOBJICHHBIMHA Ha IIPCAIIPUATHUH.

OTBCACHHOI'O HA ITPONU3BOJACTBCHHOC o6yquI/Ie.

Kanudukanronnas (mpobHasi) paboTa MPOU3ZBOAMTCS 3a CUET BPEMEHH,

Ilocne oxoHYaHus TCOPECTUUCCKOIO M IMPOU3BOACTBCHHOI'O 06yquH${

MPOBOJIUTCS OLICHKA 3HAHUM y crhymiareaed B 00beMe HACTOSIIIMX MPOrpaMM B

dopme sx3amena. B Tabmuie 38 mpencraBieH TemaTwyeckuil miaH OOydeHUS

HajaIruKka oopabdaTeiBaromux 1neHTpos ¢ UITY 4 pazpsaa.

Tabnuua 38 — TemaTnueckuil iaH 00y4eHus

Ne
[Ipenmersl Henenu
/11
Bcero
4acoB  3a
1-2 |35 |6-7
Kypc
oOyueHus
YacoB B HEJIEITIO
I Teoperuueckoe o0yueHue 224
Oo0menpogeccuoHaANbHBIA UK
1 2 3 4 5 7
1.1 | UeCcTpyKUMM 10 OXpaHe Tpyda H
TEXHHUKE 0€30ITaCHOCTH.
2 2 - 4
1.2 | [IpousBojacTBEHHYIO (1O MPOdeccuu)
WHCTPYKLUHUIO U IIpaBUJIa BHYTPEHHETO
TPYAOBOTO pacnopsiika; 0e30macHbIe U
CAaHUTAPHO-TUTUECHUICCKUE METObI
Tpyaa,
4 4 - 8

Hzm.
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[Tponomxenue Tadauibl 38

2

1.3

OcHOBHBIE  cpeacTBa U NPUEMBI
HpeAYNpPExACHUS U TyIICHHUS MOKapOB
Ha CBOEM paboyeM MecTe, Y4YacTKe;
CUTHAJIN3ALUIO,

1.4

OcCHOBBI OJICKTPOTECXHUKMH,

QJICKTPOHHKH, TUApPaBINKA u
IMporpaMMupOBaHUA B mpeaciiax

BBITIOJTHSIEMOU PabOTHI;

10

28

1.5

[IpaBua YTCHHS PEIKHUMHO-
TEXHOJOTHYECKHX KapT 00paboTku

JieTajie;

1.6

YCTporUCTBO M NpaBuia NPUMEHEHUS
YHUBEPCAJIbHBIX U CHELHUAJIbHBIX
MPUCTIOCOOICHHUI; KOHTPOJIBHO-
U3MEPUTENBHBIX ~ MHCTPYMEHTOB U

puOOpOB;

12

1.7

Croco0bl U TpaBUjia MEXaHUYECKOU U

C-)J'ICKTpOMCXaHI/I"ICCKOI‘/’I HaJIaJaKH,

10

22

10

50

Hzm.
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[Tponomxenue Tadauibl 38

1 2 3 4 5 6 7
1.8 | YerpoucTso, KOHCTPYKTHBHBIE
0COOCHHOCTH MHOTOIIEJICBBIX CTAHKOB C
IIPOrPaMMHBIM YITPABICHUEM
6 8 5 5 24
19 |IIpaBuna mTPOBEPKHM CTAHKOB HA
TOYHOCTb, MaHUMYJISATOPOB 51
mrabenepoB Ha pabOTOCTIOCOOHOCTh U
TOYHOCTh MO3UIITUOHUPOBAHUS;
5 5 8 1 19
1.10 | IIpaBuna  3aTOYKH, JIIOBOAKA U
YCTaHOBKH HOPMAaJIbHOTO 51
CIIEIUATIBHOTO PEXKyIIETO
WHCTPYMEHTA;
2 24 6 2 42
1.11 | CnocoObl KOPPEKTUPOBKH  PEKHMOB
pe3aHus 10 pe3ysJbTaTaM  paboThI
CTAaHKa; CUCTEMY JIOINYCKOB U MOCAJIOK,
KBAJIUTETHI 51 IapameTpbl
IEPOXOBATOCTH;
8 8 6 6 28
MNpodeccnoHaNnbHbIN LUKA
] MNpoussoacTBeHHOE 06yueHHne 24 24 24 | 24 96
KoHcynbTauunm - - - 8 8
KBanndpukauMoHHbIN 3K3aMeH - - - 8 8
UTOrO: 24 24 24 40 336

Hzm.
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B Tabnune 39 nokaxxkeM B3aMMOCBSI3b TEMATHKU 00Y4YEeHHs ¢ TPEOOBAHUAMU
npo¢eCCUOHATBFHOTO CTaHaapTa, 00yCIOBIEHHBIMU TEMH TPYIOBBIMH JCHCTBUSIMH,

KOTOpBIE BBIMONHSET pabounit mo mpodeccun «Hamaguuk oOpabaThIBaIOIINX

ueHTpoB ¢ UITY».

Tabmnura

39 -

npodecCHOHATFHOTO CTaHIapTa

BzanmocBs3b

TCMAaTUKN o6yquH;1 C

TpeOOBaHUSIMU

Ne Mpeamersi dopMupyembie SIjaHI/ISI Y yMEHHUS 110 Beero
n/n TpyaoBOU (QyHKUINU ac
I TeopeTuyecKkoe obyueHue 224
0O6wenpodeccMoHaNbHbIN LUK
2 3 4
1.1 NHCcTpykiun 1o oxpaHe -ITonsarue o Cucreme CTaHIapTOB
0€30IMacHOCTH TPy
Tpyaa 151 TCXHHUKC | -CpencrBa MHIUBUIYATHHOMN 3aIUTHI
-TpeboBaHus 6€30MaCHOCTH TPy/ia U MpaBUia
0e30I1aCHOCTH. — 4
- Buael nHCTpyKTaxKen
1.2 [Tpon3BOICTBEHHYIO (HO -OCHOBHBIE OMacCHbIE U BPEIHbIE
MIPOU3BOJICTBEHHBIE (DaKTOPHI.
HPO(beCCI/IH) HMHCTPYKIHIO U | -Knaccuduxanus GaxtopoB (puzndeckue,
XUMHUYECKHE U TICUX0(U3H0IOTHYECKHE),
paguiia BHYTPCHHETO -XapaKTePUCTHUKA BO3/ICHCTBUSI HA OPTaHU3M
TPYZOBOTO pacIopsIKa; yesoBeKa. BpenHble BemecTsa.
-ITonsarue o IIJIK.-IIpon3BoacTBeHHAas
0e30omacHble W CaHUTAPHO- | CAHUTApHs
- [IponsBoactBeHHas canutapus. Oomme
TMT'ACHUYCCKHUC MCTOZIBI | noHsTHsA O MPOPECCHOHATTBHBIX
3a00JICBaHUAX U TIPOU3BOJICTBEHHOM
Tpyna, TpaBMaTH3Me, KI1acCu(UKaIISI TPABM.
-Oxkazanue J0BpauyeOHOM MOMOIIH TIPH 8
TpaBMUPOBAHUHU,
1.3 OcHOBHBIE CpeicTBa W |- [Toxxapuast 6e3omacHOCTh. OCHOBHBIC
IMPUCMBI ITIPCAYIIPECIKACHUSA U B
-Knaccuduxkanus moxapo- 1 B3pbIBOOITACHBIX
TYIICHUS ITOKAapPOB HA CBOEM MMOMENICHUA.
paboueM MecTe, yYacTKe, -OCHOBHBIE CUCTEMBI MTOXKAPHOU 3AIHUTHI.
-ITopsiok neicTBUs IPpU BOSHUKHOBEHUH
CUTHAJIM3allNIO,
noskapa.
-Mepbl 10 npeynpeKACHUIO U TUKBUAAUU | 2
noskapa.
Jlucr
JI144.03.04.624. 113 94
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[Tpogomxenue Tadbauist 38

2

3

OCHOBBI  ANEKTPOTEXHUKH,

ANEKTPOHUKH, THUAPABIUKU
U TpPOTpaMMHUPOBAHUSA B
Mpeleliax  BBINOJHSAEMOU

paboTHI;

- ®duznyeckas OCHOBa pabOThHI
JNEKTPOTEXHUYECKUX YCTPOMCTB, HX
Ha3HA4YCHHE B aBTOMATHYECKUX CUCTEMAaxX
KOHTPOJIA.

- [TapameTpbl 2IEKTPUUECKUX U MArHUTHBIX
LIENIEH, DJIEMEHTHI 2JIEKTPUYECKHUX

1eTel, BUbI UX COCTMHEHUH, 3aKOHbBI paboThI
JNEKTPUYECKUX U MAarHUTHBIX LIEIEH,
CBOICTBa MAarHUTHOTO IOJIS.

- DJIEKTPUYECKUE LIETIH ¢ TapauIeIbHBIM
COEMHEHUEM MOoTpeduTeneii,

-U3MEPEHUE NIEKTPUYECCKUX NTapaMeTPOB,
-pacuer no 3akoHaM Kupxroga
-(YHKIIMOHAJIBHBIE CXEMBI CUCTEM
aBTOMATUYECKOTO KOHTPOJIS C
INEKTPOTEXHUYECKUMU YCTPONUCTBAMM.

28

1.5

IIpaBuna 4yTeHUs peKUMHO-
TEXHOJIOTHYECKUX KapT

00paboTKH JIeTaleH;

-ITonsiTue 0 B3aMMO3aMEHSIEMOCTH JIETAJIEH.
CrangapTuzanusa 1 HopMalu3alus AeTanei.
- CBOOOAHBIE U COMpPSITaeMbIC Pa3MEPHI.
TounocTs 00paboTku. HomuHanbpHbIE,
JICHCTBUTEIIBHBIE U IIPEIEIBHBIE Pa3MEPBL.
Honyck. Ero Ha3HaueHue U onpeeeHue.

- Onpenenenue NpeaeibHbIX pa3MepPOB U
JonyckoB. CuctemMa KBaJIMTETOB.

1.6

Y CTpOMCTBO U ITpaBUIIa
MPUMEHEHUS
YHHUBEPCATbHBIX U
CHeIHaIbHBIX
PUCIIOCOOJICHH;
KOHTPOJIbHO-
U3MEPUTENbHBIX

MHCTPYMEHTOB U ITPUOOPOB;

-llITaHreHIUPKYITh, ITAHTCHTITYOMHOMED C
BEJIMYUHOM oTcuera no HoHunycy0,1- 0,05 mm.
- YCTpONCTBO HOHMYCA, OTCUET 110 HEMY.
-IIpuemsl u3mepeHus.

- Mukpomerp, ero yCTporucTBo, TOYHOCTh
usMmepenus. [Ipuemsl n3mepeHus.
-Hyrpomeps! u rimyounomeps!. [Ipasuna
M0JIb30BAHUS UMHU.

- UHCTpyMEHT 1151 IPOBEPKU U U3MEPEHUS
YIJI0B: MA0IOHBI, YTOJBHUKU U YTIIOMEPHI.

- Haznauenue u nmpuemMsbl MOJIb30BaHUS UMHU.

- [IpenenpHbie KaauOPbI (CKOOBI M IPOOKH) 1
UX IPUMEHEHHE.

-PagnycHple mabIoHBI.

- IHCTpyMEHT 117151 KOHTPOJISL Pe3bOBI
(kamOpBbl, KOJIbIIA, TPOOKH, 11a0I0HBI).
[IpaBusna noyib30BaHUS UMH.

- Uunukarop. Ero Ha3HaueHue U yCTpOICTBO.

12

Hzm.

Jluct

Ne moxym. [onnucs | [ara

JI144.03.04.624. 113

JIuct

95




[Tpopomxenue Tadaubl 38

1

2

3 4
1.7 Croco05bl u npaswia | Hamanka u mogHanagka CTAaHKOB C
. POrpaMMHBIM aBJICHUEM: 33/1a4u
MEXaHUYECKOU u | "POP ynp ATH,
OCHOBHBIE 3Talbl, X COJIEpPKaHUE,
AJEKTPOMEXAHUYECKON HaNaJKU; | MOCIEA0BATEIbHOCTD BHIOIHEHUS, OCHOBHbBIE
Y BCIIOMOTaTeIbHbIE ONepaIiu, CIIOCOOBI
PEryJIupPOBKHU, OPSIIOK YCTPAHEHUSI METTKUX
HENoJaJ0K, KOHTpouib. [lepBuuHas Hanaaka:
MOHSITUE OCHOBHBIE ATAIbl, UX COJIECPKAHUE.
AHanu3 paboThl CTaHKa: KOPPEKTUPOBKaA 50
pEeKUMOB 00pabOTKH.
1.8 YcerpoiicTBO, KOHCTPYKTHBHBIE | -OOITHE CBEICHUSI O MHOTOIIEICBBIX CTAaHKAX U
ux KJIacCH(pUKaIus, 0COOEHHOCTH,
0COOCHHOCTHU N
Ha3Ha4YeHHE, oOmiee YCTPOMCTBO u
MHOTOLIEJIEBBIX ~ CTaHKOB  C | IPUMEHEHHE. Uucnooe porpaMMHOE
yIpaBieHUE CTaHKaMU
MPOrpaMMHBIM  yIIpaBJICHUEM,
KoHcTpykTrBHBIE 0COOCHHOCTH
CHOCOObI HAJIAJKH, MHOTOIIEJIEBBIX CTAHKOB C IPOrpaMMHBIM
yrpaByieHueM (00pabaThIBAIOIINUX LIEHTPOB).
HaHaI[Ka U TCXHHUYCCKAsl SKCILTYAaTalusl | 74
00pa0aThIBAONTUX IIECHTPOB.
1.9 | IIpaBuia mpoBEepKHU CTAaHKOB HA | - YCTAaHOBKAa W CMEHAa MPHUCIOCOOIEHWN u
UHCTPYMEHTA,
TOYHOCTb, MAHUMIYJSATOPOB U
- TpoBEpKa M KOHTPOJIb HWHAMKATOPAMH
mradenepoB Ha | IPaBWJIbHOCTH YCTAHOBKH MPUCIOCOOJICHUIN 1
WHCTPYMEHTA B CUCTEME KOOPIUHAT;
paboTOCIIOCOOHOCTh U TOYHOCTH PYM PA ’ .
- YCTaHOBKA Pa3IMYHBIX MPHUCIIOCOOTICHUN C
MO3ULIMOHUPOBAHUS; BBIBEPKOM X B HECKOJIBKUX IMJIOCKOCTSIX;
- HaJlaIka KOOPJAUHATHOM IIJIUTHI;
- HaJaJKa Ha XOJOCTOM XOAy U B pabodem
pexume ctanka ¢ UITY;
- HaJIaJKa M peryaupoBKa oOpabareiBaomux | 19
KOMILUIEKCOB CTAHKOB U CHCTEM CTaHKOB
1.10 | IIpaBwia 3aTouku, OOBOAKU U | Pexymimii U BCIOMOraTebHbIM HHCTPYMEHTBI
JU1s1 00pabaThIBarOIIMX IEHTPOB. TpeGoBaHus
YCTaHOBKH peXyILEero
K TOYHOCTH HHCTpyMeHTa. [Ipucnocobnenus
MHCTPYMEHTA; JUIsL HACTPOMKU MHCTPYMEHTA Ha pa3Mep BHE | 42
CTaHKA.
1.11 | CnocoOsl KOppeKkTupoBKHU | OnpeneneHue npeieabHbIX pa3MepoB U
nonyckoB. CrucreMa KBaTUTETOB.
PEXKUMOB pe3anus o
-3a30psl 1 HaTATH. [locanku, X BUIBI U
pe3ynbrataM pa0OThl CTaHKA; | HA3HAYCHHSI.
-Cucrema oTBepCcTHS U CUCTEMa Baja.
CUCTEMY JOMYCKOB U MOCAJOK,
- Tabnuua nomyckoB. OG03HaueHHE
KBAJIUTETHI u napaMeTpbl | JOMYCKOB M MOCaJ0K Ha YepTEKax.
-IIlepox0BaTOCTh NOBEPXHOCTEMN. 28
IEpPOXOBATOCTH; N
-Kiacchbl UncTOTH MOBEPXHOCTEH.
Jluct
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Wzm. | Jlucer Ne moxym. [onnucs | [ara




OxoHyanue Ta0IUIBI 38

IpodeccnoHanbHBINA MUK

II

IIpou3BoacTBeHHOE O0yUeHUE

-O3HaKOMJIEHHE C OCHOBHBIMH MTPaBUIAMU
MOBEJICHUSI Ha TEPPUTOPUU TIPEATIPUSATHUS.
-O3HaKOMJIEHHE C TIPOU3BOACTBOM U paboynM
MECTOM HaJIa[YuKa CTAHKOB

- UHcTpykTax o oxpaHe Tpyaa Ha pabodem
MecTe.

- O3HaKOMJIEHHE C TTpaBUJIAMH
MPOTUBOTIOXKAPHOH U IJIEKTPOOE30MaCHOCTH
- O3HaKOMJICHHE C KBATU(UKAITMOHHOM
XapaKTEPUCTUKON U TOPSAJIKOM MPOBEACHUS
MIPOU3BOJICTBEHHOTO

-TpeGoBanus 6€30MaCHOCTH TPyAa IpU
BBIMIOJTHEHUH paboT MO HallaJKe
MEXaHUYECKUX U IJIEKTPOMEXaHUUECKUX
YCTPOMCTB MHOTOOIEPAIIMOHHBIX CTAHKOB

96

I

KBanugukaroHHbIi 3K3aMeH

-ITo oxoHUaHUM 0OYUEHHS U C LIETBIO
IIPOBEPKH YCBOCHMSI U 3aKPETICHUS
MaTepuaia poBOJUTCS POBEPKa 3HAHUI B
BUJIC KBATM(HUKAIIMOHHOTO 3K3aMEHa.
-KBanupukanmoHHslii HK3aMeH POBOAUTCS
10 PK3aMEHallMOHHBIM OMJIeTaM B
COOTBETCTBUE C NPUIIOKEHUEM A.

HUTOI'O:

336

YcTporcTBo,

IPOrpaMMHBIM YIIPaBICHUEM.

KOHCTPYKTUBHBIE

0COOEHHOCTH MHOFOHGJ’I@BBIG CTaHKH

Jlist nanpHenei pa3paboTKy BEIOEpEM U3 TEMATUYECKOTO TU1aHa pasnen 1.8

C

Hzm.

Jluct
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5.4. AHauu3 co/eprKaHuA TEeMbI «YCTpOCTBO,
KOHCTPYKTHUBHBbIe 0CO0OeHHOCTH MHoOroune/ieBble CTaHKH €
MPOrpaMMHBIM yIIPABJICHMEM» U NIEPCIeKTUBHO-TEMATHYeCKOe
IUVIAHMPOBaHUeE Y4eOHOr 0 mpoiecca

Tewma BkIItOUaeT B ceOs:

- YCTpOMCTBO MHOTOLENEBBIX CTaHKOB ¢ UITY.

- KoHctpykTBHBIE 0COOEHHOCTH MHOTOLIETIEBBIX CTAHKOB C MPOTPaMMHBIM
ynpaBsieHueM (oOpabarpiBatomux 1eHTpoB). Ilonatune 00  ympaBisemoit
KOOpAUHATE.

- DTanel HACTPOKK 00padaTHIBAIOLINX LIEHTPOB.

- Kpenexunbsie npucnocobnenus. Ilytu cokpamieHuss BCIOMOTaTeIbHOTO
BPEMEHH.

- OCHOBBI NIEKTPOTEXHUKH U MIPOMBIIUIEHHON JIEKTPOHUKH.

- @uszuyeckas OCHOBa pPAOOTHI BJIEKTPOTEXHUYECKUX YCTPOMCTB, HX

Ha3HAYEHUE B ABTOMAaTUYECKUX CUCTEMAX KOHTPOJIS.

OcHOBHBIE 0COOEHHOCTH MHOTOLIEJIEBBIX CTAHKOB.

Pazmenum TeMy Ha 6 YpPOKOB  TEOpPETHYECKOrOo  OOydYeHHs,
MPOJOJKUTEIBHOCTBIO MO 2 aKaJEMUYECKUX 4aca KaXIbli.

PaccMoTpenHsblii pa3fen OpUEHTHpOBaH Ha (GOPMUPOBAHHME 3HAHUU 00
OCHOBHBIX OCOOCHHOCTSIX KOHCTPYKIIMIA, HA3HAYeHUH, U OOIIEM yCTPOICTRBE.

Hanee paszpaboraem (parMeHT NEPCHEKTUBHO-TEMATUYECKOTO IjIaHa
W3YUYEHHUs TAHHOTO pa3aena.

[{esb mepcrneKTUBHO-TEMATUYECKOTO TUIAHUPOBAHUSA:

1. Onpenenuths NpUHIMI pabOTHI MpenogaBaTes U 00y4aeMbIX, 00eCeunB
ee IeJICHANIPaBICHHOCTh W TMEJarormuecku Ieecoo0pa3Hoe, U 3KOHOMHOE
UCIIOJIb30BAHUE Y4YE€OHOTO BPEMEHU I PElICHUs BaKHEUIIHMX y4yeOHO-
BOCIIUTATENBHBIX 3a/a4;

2. Pa3zpaborarh cucteMy 3aHATHN ¢ 3P(HEKTUBHON peain3aliuei MpUHITUIIOB

TUIAKTUKU,

JIuct
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3. BpIcTpouTh Hay4YHO OOOCHOBAHHYIO CUCTEMY METO/I0B TEOPUH Pa3BUBAO-
Iero 00yUYCHHUS;

4. Pa3zpaboTaTh CUCTEMY HATJISIIHBIX TOCOOMHL, CPEACTB U (HOPM OpTaHU3aALNN
II0O3HABATEJILHOM JESTEIIBHOCTU CTYICHTOB;

5. HameTruTh ontuManbHbIe MTyTH pean3allid OCHOBHBIX (PYHKIIHI ydeOHO-
BOCIIUTATEJILHOTO MpoIlecca - 00y4Yarolleid, pa3BUBAIOIEH, BOCIIUTHIBAIOIIICH.

[InanupoBaHue NMpeAnonaracT BKIYEHUE B yUeOHbIN IPOLIECC BCEX €r0
OCHOBHBIX 3B€HBEB: aKTyaJH3allus MaTeprala, Coo0IIeHre HOBOTO MaTepuana, CIc-
TeMaTH3alus, 3aKpPEIUICHHE M  COBEPIICHCTBOBAHUE 3HAHUI 00y4yaembIX,
IPAKTUYECKOE NMPUMEHEHHE YCBOEHHOTO yuyeOHOro martepuaina, GOpMHUPOBAHUE Y
oOydaeMbIX YMEHUN W HAaBBIKOB, KOHTPOJb 332 KAa4eCTBOM 3HAHWM, YMEHUU U
HaBBIKOB.

OT6op coxaepkaHHsI MPOTPAMMHOIO MaTepuaia - BaXXHEHIIUH KOMITOHEHT
NEPCHEKTUBHO-TEMATUYECKOTO IJIAHUPOBAHUS. 3/1€CH: BBISIBIISITHCS BEYILHUE HJIEH,
HNOHSTHS, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE HJIEH, 3HAUYUMbIE (aKTOpHI,
UCTOPUYECKHE, MOJIUTHYECKUE, MPAKTUUYECKUE CBEAEHUS. BaxXHO MperycMOTpETh
CBSI3b C PAHEE M3YUYEHHBIM M JIOTHUKY OOBSCHEHHUS MaTepuaia. Y CTaHOBUTb, KaKHUe
HOBBIE 3HAHMS, YMEHHUS W HaBBIKM JIOJDKHBI YCBOUTBH CTYACHTBI, IOCJIEI0BA-
TENbHOCTh UX (QopmupoBanus. Takas (popma MIaHUPOBAHHS MMOMOTAeT PazHOOO-
pa3uTh METOAMKY BEACHMSI 3aHATUHN, IPOAYMbIBATh (DOPMBI OpraHu3aLuu y4eOHOM
JESITEIbHOCTH, BUBI CAMOCTOSITEIbHON pabOThI CTYICHTOB.

UpesBbIualiHO Ba)XKHBIM SIBJIICTCS PACHPEAEICHUE BPEMEHHM HAa OPraHU3YIO-
11YI0, KOHTPOJIUPYIOIIYO0 M MHPOPMAILIMOHHYIO YaCTH 3aHATHUS.

IlepcrieKTHBHBIN IJIaH 3aHATHS - CBOErO0 POJa OPraHU3ALMOHHBIM YEPTEX
IIPOTPAMMHOI0 MaTEpHalIa, TJI€ YYTEHbl BCE KOMIIOHEHTBI CUCTEMBI 3aHATUM, pac-
CUMTaHa JIOTHKa y4eOHOro mpoliecca, Co0I0IeHa TPEEeMCTBEHHOCTh COIEPKAHUS U
METOJI0OB OOy4YeHHUs, MPOEKTHpPYeTCsd (POPMUPOBAHUE JMYHOCTH OYyAYIIETo Crie-

nuaiancTa, 31€Chb p€alnu3yCTCA IIPUHIMUII IICAATrOrn4CCKOro npecaBuaCHUA.

JIuct
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KoMInoHeHThI 1aHa npenojaBaTeNb ONpeAesiseT B 3aBUCUMOCTH OT yueOHOU
JUCLMIUIMHBL W COAEpXkaHWs IPOrpaMMHOIO MaTepuaia TeMbl, Yy4eOHO-
MaTepuaabHOU 6a3pl KaOWHETa, YPOBHS MOJATOTOBKU CTYICHTOB.

[Inan sBASETCS CBA3YIOLIUM JIEMEHTOM B CHCTEME Y4eOHO-IUIAHUPYIOIIEH
JOKYMEHTAIlUd MEXIYy Pa3BepHYTHIM y4e€OHBIM IUIAHOM U IJIaHAMH OTIEIbHBIX
3aHATUN TEOPETHUUECKOTr0 O0yUEHUSI.

B Ttabmuue 40 npencrarneH llepcnekTUBHO-TEeMAaTHYECKHUM IUIaH pasjelia
«YCTpOWCTBO, KOHCTPYKTHUBHBIE OCOOEHHOCTH MHOroOLENeBble CTaHKH C
IIPOTPAMMHBIM YIIPaBICHUEM
Tabmuua 40 - IlepcneKTHMBHO-TEMAaTUYECKUI TUIaH pazfena «YCTpOoucTBo,

KOHCTPYKTHBHBIC 0COOEHHOCTH MHOFOHGHGBBIC CTaHKH C IIPOTrpaMMHbBbIM

JIuct

Hzm.

YIIPaBJICHUEM
Ne YPOKA UIAH
1 2 3
1 Tema ypoka OOmue cBeneHUST O MHOTOLCJIEBBIX CTaHKaX M MX
KIaccupuKanus, OCOOCHHOCTH, Ha3HaueHue, oobIee
YCTPOMCTBO M MNpHUMEHEHHE. YHMCIOBOE MPOrpaMMHOE
yIpaBieHUE CTaHKaMU
[ens ypoka CdopmupoBaTh 3HaHHUS OO0 OCHOBHBIX CBEJCHHUAX O
METAIOPSKYIINX CTaHKaX © WX KIacCU(UKAIIHH,
OCOOCHHOCTSIX, Ha3Ha4YeHWH, OOIIeM YCTPOHCTBE U
IPUMEHEHUU;
chopMUpOBaTh 3HAHUS O YHCIOBOM IPOTPAMMHOM
yIpaBICHUHN CTAHKAMH.
Meton o0yueHUs pacckas, 6ecena, IeMOHCTpAIUs TPE3CHTAIIHH.
Tun ypoka Ypok yCBOCHUSI HOBBIX 3HAHUM
Crioco6 @OpoHTaNTbHBIH
OpraHHu3aIu
JCO YuebHoe nocobue, [1K, MmynpTHMenna-mpoekTop, dKpaH,
CIIaNIbI
1.3 [ToBTOPUTH HOBBII MaTepHall.
Jlucr Ne moxym. [onnucs | [ara I[H 440304624 H3
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[Tpogomxenne Tadbauist 40

2 3
2 Tema ypoxa KoHCTpyKTHBHBIE OCOOCHHOCTH MHOTOIIETIEBBIX
CTaHKOB C  MPOTpaMMHBIM  YIIPaBJICHUEM
(oOpabaTeIBaOIIKX IIEHTPOB).
Lens ypoxa chopMUpOBaTh 3HAHUS O KOHCTPYKTHUBHBIX
OCOOCHHOCTSIX M y3JIaX MHOTOIICJIEBBIX CTaHKaX C
POTrPAMMHBIM YIIPABICHUEM.
Merox o0yueHus pacckas, Oecema, JEMOHCTpaIUsl TMPE3CHTAIUH,
MOKa3 00Opy/I0BaHMSI.
Tun ypoxa VYPpOK yCBOEHHS HOBBIX 3HAHUIA
Crioco6 OpoHTATBHBIN
OpraHu3aIu
ACO Yuebnoe nmocodue, [1K, MynbTrMeHa-mpoeKTop,
DKpaH, CIIanJbl,
A3 [ToBTOpUTH HOBBIN MaTepual.
3 Tema ypoka Hamanka u TEXHHUUYECKas SKCILTyaTalus
00pabaThIBAONTUX IIEHTPOB.
Lems ypoka OOyuaromas

- copMupoBaTh 3HaHUS O CMOCO0AX HAJIAJIKU
ctankoB ¢ UITVY u ee obecrieueHum.
- chopMHpOBATH 3HAHUS 00 OpraHax yNpaBICHUS

Y HACTPOWKE

Merona o0yueHus

pacckas, Oecena, JIEMOHCTpaIUsl MPE3CHTAIUH,

MOKa3 000py/I0BaHMSI.

Tun ypoka

YPpOK yCBOEHHSI HOBBIX 3HAHUH

Hzm.
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Oxonyaunue Ta0munsr 40

2 3
Crocob OpoHTANBHBIN
OpraHHu3aIu
ACO VYyebnoe nocodue, IIK, mynpTuMenna-npoexkTop,
DKpaH, CIaupl,
A3 [ToBTOPHUTH HOBBIN MaTEpUAIL.
4 Tema ypoka [IporpeccuBHbBIE METOIbI HATTAJIKA
Lens ypoxa OOyuarormas

- chopMUpOBaTh 3HAHHUS O CIOCOOAX HalaIKd
ctankoB ¢ UITVY u ee obecrieueHum.
- copMUPOBATH 3HAHUS 00 OpraHax yIpPaBICHUS

Y HACTPOWKE

Metox oOyueHust

pacckas, Oecema, JIEMOHCTpAIMS IPE3CHTALVH,

MOKa3 000pyI0BaAHMSI.

Tun ypoka YPOK yCBOEHHS HOBBIX 3HAaHUM

Crocob OpoHTANBHBIN

OpraHu3aIuu

ACO VYyebnoe nocobdue, IIK, mynpTuMena-npoexTop,
DKpaH, CIanJbl,

A3 3akpenuTh HOBBIM MaTepHal

B BoIlTycKHOM KBanu(pUKaMOHHONW paboTe U3 MepCreKTUBHO-TEMATHUYECKOTO

IUTaHa BBIOEPEM TEMY «KOHCTPYKTHMBHBIE OCOOCHHOCTH MHOTOIEIEBOTO CTaHKa C

POrPAaMMHBIM YIIPaBICHUEM.

JIuct
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3amauell METOJUYECKON YacTH JUIJIOMHOIO MPOEKTa sBJISIETCS pa3paboTka
METOJMKH TIPOBENCHUSI 3aHATHUS TEOPETHUYECKOro OOyYeHMs HJisi MOATOTOBKU
HaNaTIuKoB oOpabaTsiBaomux 1eHtpoB ¢ YIIY 4-ro paspsga. iga maHHOTO
npoekTa 3T0 OyAeT TmepeoOydeHwe padouero ¢dpe3epoBivKka 3 paspsga Ha
Hajaaunka oopabareBaromux 1eHTpoB ¢ YITY 4 paspsaa.

B IWmIOMHOM 0OpPOEKTE TEXHOJOTMYECKUH MPOLECC NPEAYCMATPUBACT
npuMeHeHne MHoroneneBoro cranka Lunan XH7145A , B cBsI3u ¢ 3TUM IIpejiarato
pPaCIIMPUTH COAEPKAHUE YPOKA U PACCMOTPETH B KAYECTBE ITPUMEPA KOHCTPYKIHIO,
OCOOCHHOCTH W TPHUHIMUIT JIEUCTBUA MHOroIleneBoro cranka c¢ UYIIY wmonenu

XH7145A.

5.5. Pa3zpa0oTka miiaHa y4eOHOro 3aHATHS 0 TeMe
«MHOTrouejeBoro cranka Lunan XH7145A ¢ 4YucJI0BBIM
NMPOrpaMMHBIM yIIPaBJIeHHEM

Tema ypoka «KOHCTpYKTHBHBIE OCOOCHHOCTH MHOIOIIENIEBOIO CTaHKa C
IIPOTPAMMHBIM YIIPABICHUEM).

Obyuarowas:

- copMupoBaTh 3HaHUS O KOHCTPYKTHUBHBIX OCOOCHHOCTSAX M y37ax
MHOT'OLIEJIEBOTO CTaHKA C IMMPOrPAMMHBIM YIIPABICHUEM.

Pa3zsusarowas:

- pa3BUBaTh TEXHHUYECKYIO peYb Yy4alllUXcCs, a0CTPaKTHOE MBbILIUICHHE.

Bocnumamenvnas:

- BOCIIUTHIBATh BHUMATEIIBHOCTD,

Tum ypoka - ypok yCBOSHHSI HOBBIX 3HAHUU.

MeTtoasl 00yueHus - pacckas Oecezia, feMOHCTpalus npe3entanuu, Cpencraa
o0yueHust - yueOHoe mocobue, 1K, mpoekTop, ciaiibl, MHOTOIIEIEBOH CTaHOK
XH7145A», ocHacTka.

Mopenb NeSITeNnbHOCTH MPENOoJaBaTeNsl U ydallluXcsli Ha YPOKE NpPEACTaBICHA B

tabmurie 41.
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Tabmuma 41 - Monens AesSTeNbHOCTH MPENOIaBATEIIS U YUAIIUXCS HA YPOKE

No HaumenoBanue stana Bpems JlesTenbHOCTD JesTeNnbHOCTh yUaluxcst
JTana ypoka JTamna npenoaaBaTes
ypoKa
(MuH)
1 |OpranuzanuoHHAas 4acTh 5 - IPUBETCTBUE IIpuBercTByIOT
- IPOBEPKA MPUCYTCTBYIOMNX U MPEnoAaBaTeIs.
BHEIITHETO BUJA yJaIIuXCs VY4acTBYIOT B IEPEKINIKE.
- cOOOIIEHNE TEMBI U LIETH yPOKa CiymaroT, 3aI1ChIBAIOT TEMY
ypoKa.
2 |MotuBanus 5 PacckaspiBaeT 0 BAXKHOCTH TEMBI, Crnymator, CMOTPSIT
MOKa3bIBaCT 00pa3Isl 00pabOTaHHBIX
JieTaJIeH.
3 |AxTyanu3anus OnOpHBIX 10 Onpoc yuamuxcs. BcnomuHnaroT MaTepuan
3HAHMH y4aIuxcs 3ajaeT BONPOCH, KOMMEHTUPYET, NPEABIIYIIEro ypoKa,
HOMPAaBIISET, €CIIH TpedyeTcs, OTBEYAIOT Ha BOIIPOCHI
OLICHHUBAET OTBETHI. IpernoaaBaTes,
CIIYLIAIOT, JOHOJHSIOT APYyT
apyra.
4 |OOBsicHEeHHE HOBOTO 45 IIpenonaBaTens, pacckas3biBaeT HOBBIM |CllylIatoT, BOCIPUHUMAIOT U
y4eOHOro MaTepuania Marepua, JEMOHCTPHPYET CIAiIbI 0 |OCMBICINBAIOT HOBBIH MaTe-
XOAy paccka3a, KOMMEHTHPYET, pua.
HaOJI0ZaeT KaK yJaliuecs
BOCHPUHHUMAIOT HOBBIH MaTepHal.
Crnaii1bl IPUMEHSIIOTCS JUIst
OoJiee JTydIIero 3amoMUHAHMS
Matcpualia, T.K. CJIyXOBOC U
BU3YAJIBHOE BOCITPUSITHE
IOBBIIIACT YPOBECHD
3arromuHanus Ha 70 %
B npouecce usznoxenus
nmpenoaaBaTCiib NICPUOIUICCKHU
IPOXOJUT MEXKAY psaMHu,
CMOTPUT, KaK KOHCIIEKTHPYIOT
ydaluecs MaTepuarll,
3aMHTCPCCOBAHBI JIM OHH.
5 | deMoHCcTpanus 15 |IIpenonaBatens 1eMOHCTpUpYeT |CMOTPSAT, CAYIIAIOT,
MHoro1ieaeBoro MHoro1ieaeBoi CTaHOK H3y4YaroT
CTaHKa yqamuMmces paCcCKa3bIBaCT O €ro
O0COOEHHOCTSX, KOHCTPYKIIHH.
[Toxa3zsiBaeT LeHTp B paboTe.
6 |3akperuieHue HOBBIX [IpoBoauT (pOHTATBHBIH [3aIIOMUHAIOT, HAOTIOIAI0T
3HAHUH onpoc. OuEeHUBAET OTBETHI, €CIU
HY>KHO, TOMPABISIET YYaIlllUXCH,
3a1a€T HAaBOAAIIUC BOIIPOCHI.
Cynut mo orBeraMm 00 YpOBHE
YCBOCHHUA HOBOTO MaTcpHalia
y4JarmuMucs.
Jluct
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Koncnexm uznoorwcenus nosozo mamepuana

Beptukaneubiii MHoromeneBoid crtaHok Lunan XH7145A c UIlY wmoxer
aIanTHPOBATHCS K PA3JIUYHBIM  YCJIOBHSIM  padOTHI, a TakKKe MPOU3BOIUTH
Kak TpyOyto 00paboTKy neTaneu, TaK ¥ YUCTOBYIO. B nononnenun
K (ppe3epoBaHMIO, ATOT CTAHOK WCIOJB3YETCS JJIS 3aBEPIIAIOIIETO CBEPJICHUS,
Hape3aHus Pe3bObl, PACTOYHBIX PA0OT U PA3TUYHBIX APYTHUX MPOIIECCOB.

Ocobennocmu:

1. BepTukanbHblii MHOTOLEJIEBOM CTAHOK OTJIMYAETCS BBICOKOM CKOPOCTBIO,
TOYHOCTBIO U IIMHUH/EIIEM BBICOKON KECTKOCTH.

2. OCHOBHBIE AJIEMEHTHI U CTAHWHA HAIIIETO BEPTUKAJIBHOTO MHOTOLEIEBOIO
CTaHKa W3TOTOBJICHBl W3 YyryHa BBICOKOTO KadecTBa CO CTaOMIBHOU
MeTauiorpauueckoil CTPyKTYypO#, UTO TapaHTUPYET CTAOMIBLHOCTD B padoTe.

3. bmaromapss popme Ganku M CTPYKType CTaHWHBI, 3HAUUTEIHLHO CHWXCH
YpOBEHH BUOpAIIMK BO BpeMs paOOTHI.

4. CucrteMa aBTOMAaTHYECKOM CMa3Ky MEPUOJMYECKU CMa3bIBAET OCHOBHBIC
MOJABUKHBIE AJIEMEHTHI CTAHKA.

5. BeptukanbHbli MHOTOIICJIEBOM CTaHOK 0OOPYyJOBaH MHEBMATHYECKUMU
UHCTPYMEHTAMHU 3a)KMMa, YTO 3HAUYUTEIBHO o0Jeryaet paboTy CTaHKa.

B mMerommyeckoil WacTh DUIJIOMHOTO TPOEKTa  ObUT MPOBEACH, aHAIN3
coliepaHusi MPOrpaMMbl TOJATOTOBKM paboyux; aHaiu3 MPOQPECCHOHAIBHOIO
CTaHJapTa, aHaIW3 Yy4eOHOTO IUIaHA TMOATOTOBKH pabounx mo mpodeccun
«Hamamuuk oOpabateiBaronux 1eHTpoB ¢ UIIY», aHamu3 coaepxkaHus TEMbI
«YCTpOICTBO, KOHCTPYKTHUBHBIE OCOOCHHOCTHM MHOroueneBble CTaHKd €
MpPOTPaMMHBIM YIIPABIECHUEM» M MEPCIEKTUBHO-TEMATUYECKOE IUIAHUPOBAHUE
y4eOHOro Ipoiiecca .

B npunoxenun b npuBeneHa mpe3eHTAlMsl MJiA y4YalluxXcs MO OCBOCHUIO

MHoOrol1ejieBoro cranka XH7145A.
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SAKJIIOYEHHUE

B mHacTosimel BBIMYCKHOW KBadM(UKAIIMOHHOW pabOTe MPOCKTUPOBAICS
TEXHOJIOTUUECKHUI Tporiecc u3roToBieHus aetamm «Ckoba» B kommanuu AQO
«YpaIdIEKTPOMEIb» C MOMOIIBI YHUKAJIBHOTO METOJA IMOJIYYEHHS 3arOTOBKU B
o0jacT MOPOMIKOBOW METAJUTypruM C MHUHHUMAaJbHBIMU 3aTpaTaMH Ha
MEXaHUUYECKYI0 00paboTKy.

[IpuMeHeHO CcOBpeMEHHOe OO0OpYJIOBaHHWE C YHCIOBBIM MPOTrPaMMHBIM
YOPaBICHUEM M COBPEMEHHBIM METAUIOPEXKYIIEM HHCTPYMEHT C BBICOKOU
CTOUMKOCTBIO.

Jliis 00cmyKuBaHUsl JTAHHOTO BBICOKOABTOMATU3UPOBAHHOTO 000pPYAOBAHUS
ITPOBOJIUTCS TOBBITIICHNE KBATU(PUKAIUKA «HAJTag9uKa 00padaThIBAIONIUX IICHTPOB
¢ UITY» co 3-ro pazpsiga Ha 4-i1, TO3TOMY B METOJIMYECKOM YACTH MTPOBE/ICH aHATIU3
[Tpodeccuonanbroro crangapta Ne 265H «Hamauuk 00padaThIBAIOIIUX IIEHTPOB C
UITY» u mpoBeieHO MeIaroriueckoe MPOeKTUPOBaHUE YIEOHOTO Mpoliecca Mo TeMe
«YCTpOHCTBO, KOHCTPYKTHBHBIE OCOOEHHOCTH MHOTOIENIEBOIO CTaHKa ¢
NPOrpaMMHBIM yIpaBiIeHUEM». 3aHATUS BeayTcs Ha Oaze "YueOHbId IeHTp" B
ctpykrype AO "VYpamsnekrtpomens".

B Meronuueckoil dYacTM BBIMYCKHOM  KBaJHM(PUKAMOHHONW  pabOTHI
pa3paboTaH NEPCHEKTUBHO-TEMATUUYECKUI TJIaH MOJATOTOBKM pabO4yuX, BBIIEIEHO
y4eOHOE 3aHATHE 110 TEME «KOHCTPYKTUBHBIE OCOOEHHOCTH MHOT'OLIETIEBOTO CTaHKA
C IPOrpaMMHBIM YIIpaBJICHHEM», pa3paboTaH IJIaH y4yeOHOro mpoiecca. Takum
oOpa3oM, B METOJMYECKOW YACTU pEUIEHbl BCE 3aJaHUsl MeIaroru4ecKoro

IMPOCKTUPOBAHUA, ITPECAYCMOTPCHHLIC BO BBCICHUM.

JIuct

JI144.03.04.624. 113

Hzm.

Jlucr Ne moxym. [onnucs | [ara

106




CIIMCOK UCITIOJIB3YEMbBIX HCTOYHHUKOB

l. TopbaueBuu A. @., Illkpen B. A, KypcoBoe NpoeKkTUpOBaHHE IO
TEXHOJIOTUM MAIIMHOCTPOEHUA: YueOHoe MocoOue sl MallMHOCTPOUTENbHBIX
crerl. By30B — 5-¢ u3j., nepepaborka u gomoiaHeHue — M.: OO0 U]l «AnbsHCY,
2007.-256 c.

2. lomxukos B. I1. OcHOBBI mporpaMMupoOBaHus U HaJIa K1 CTaHKOB ¢ UITY:
Vuednoe nocoodue. — Tomck: Mza. TITY, 2005. — 112c.

3. JomxuxkoB B. II. Pa3paboTka TEXHOJOTUYECKUX IPOIECCOB
MEXaHOOOPaOOTKU B MEIKOCEPUIHOM MPOU3BOJICTBE: YueOHoe mocodue. — Tomck:
N3n-Bo. TITY, 2003. — 324c.

4. KoznoBa T. A. KypcoBoe mnpoeKTUpOBaHHME IO TEXHOJOTUU
MarmHOCTpoeHus: Yueb. mocodue. — ExarepunOypr, M3n-Bo Poc. roc. npod.-nen.
yH-Ta, 2001. — 169 c.

5. Kosznosa T. A. Meroandeckne yka3aHus K BBIIOJHEHUIO NPAKTHYECKON
paboThl. «AHaIM3 3aBOJICKOTO TEXHOJIOTMYECKOrO MPOLECCa MEXAHMYECKOU
obpabotku neranm». ExarepunoOypr, I'OY BIIO «Poc. roc. mpod.-nea. yH-T»,
2008.34c.

6. Koznosa T. A. HopmupoBanue MexaHuueckoit o0padboTku: Yuel. mocodue
/ T.A. Koznosa, T.B. lllectakoBa. ExarepunOypr: U3a-so Poc. roc. npod.-nen. yH-
Ta, 2013. 137c.

7. Mertoauueckue YyKazaHUs K BBINOJHEHUIO TMPAKTUUYECKON pabOoThI.
«OdopmiieHre TEXHOJIOTHIECKON JOKYMEHTAIMU» Mo AUCIUIUIHHE « TexHomorus
MamuHoctpoeHus». ExarepunOypr, I'OY BIIO «Poc. roc. npod.-nexa. yu-m», 2009.
4lc.

8. I1anoB A. A., Auukun B. B. O6paboTka MeTaioB pe3aHuem:

CnopaBouHuK TexHoJiora. MammHoctpoenue: 2004. — 526c¢.

JIuct

JI144.03.04.624. 113

Hzm.

Jlucr Ne moxym. [onnucs | [ara

107




9. CnpaBounuk TexHosora — mammnoctpoutess / [log pen. A. I'. KocunoBoi
u P.K. MemepsikoBa 6-¢ uzj., nepepad u gomn.-M.: Mmammnoctpoenue, 2005.-T.1-
656 c., ni.

10. CnpaBouyHuk TexHojora — mamuHoctpoutens / Ilom pen. A. T.
Kocunosoii u P. K. MemepsikoBa 6-¢ uzg., nepepad u 10m.-M.: MalmmHOCTPOCHHE,
2005.-T.2-612 c., un.

11. TexHnKO-3KOHOMUYECKHE PACUYETHI B BBIMYCKHBIX KBAIM(PUKAIIMOHHBIX
paboTax (TUIIIOMHBIX MpoekTax): Yuebd. mocoodue / ABT. —coct. E. U. Uyukanosna,
T. A. Koznosa, B. II. Cypukos. ExarepunOypr: N3za-so I'OY BIIO «Poc. roc.
npod.-neq. yH-» , 2013. 66 c.

12. Dnextponnsiii katanor « Waltery», Cucrema otBepctuit, 2019 r.

13. DnexktpoHHbIii KaTanor «Pramety», TBEpaocIuIaBHbIE Ppe3bl,

2019 .

14. DnekTpoHHOE pYKOBOACTBO 110 AKcITyaranuu Fanoc O1 MC 11t cuctemsr
MHOTOIIEJIEBOTO CTaHKa.

15 IIpodeccuonanpueiii crangapt http://profstandart.rosmintrud.ru/ (darta
obpamenus 01.05.2019).

16. ITpouecce! nopomkoBoit metaiuryprun» JI. I'. Cemyxuna, 1. H. baiiknna

WznatensctBo Cubupckuii penepanbueiil yausepcuret, 2008. 8 c.

17. DnextponHsIil kKatanor «Sandviky, cuctema pe3posl, 2018 1.

18. DnextponHoe oOpamenue http://moscowshpindel.ru/stati/  (mata
obpamenus 24.05.2019)

19. DnexrponHoe obpamieHue http://3d-stanki.ru/spravochnik/populyarno-o-
sovremennykh-stankakh-s-chpu (mara obpamenus 15.05.2019)

20. DnextponHoe obOparnieHue ['nOkuii Mporu3BOACTBEHHBIM MOTYIIb
P200TIM® http://www.8e.ru/print (nata obpamienus 20.05.2019).

21. http://poliformdetal.com/materialy-dlya-kokilej-3/ (Jlata oOpamenus
24.04.2019).

JIuct

JI144.03.04.624. 113

Hzm.

Jlucr Ne moxym. [onnucs | [ara

108




22. http://www.metalurgu.ru/content/view/317/21833 (Jlata oOpateHus
21.04.2019).

23.  http://www.sib.perytone.ru/metal/309/1953/  (Jlata  oOpameHus
29.04.2019).

24.  https://e.lanbook.com/reader/book/50683/#1  ([data  oO6pameHus
13.04.2019).

25.  https://e.lanbook.com/reader/book/37007/#1  (Jlata  oOparmieHus
10.04.2019).

26.  https://e.lanbook.com/reader/book/37102/#1  (Jlata  oOpamieHus
10.04.2019).

27.  https://e.lanbook.com/reader/book/63256/#1  ([data  oOpameHus
07.05.2019).

28.  https://e.lanbook.com/reader/book/49454/#1  (Jlata  oOpameHus
07.05.2019).

29.  https://e.lanbook.com/reader/book/3722/#1 (lata  oOpareHus
08.05.2019).

30.  https://e.lanbook.com/reader/book/50682/#1  ([lata  oOpameHus
18.04.2019).

31.  https://e.lanbook.com/reader/book/74589/#1  ([Jdata  oOpameHus
17.04.2019).

JIuct

JI144.03.04.624. 113

109

Wzm. | Jlucer Ne moxym. [onnucs | [ara




[lepedensb IMCTOB rpaUUecKUX TOKYMEHTOB

[MTPMJIOXXEHUE A

HanmenoBanue nokymeHnra O6o3HaueHue ®dopmar Kon-Bo [Ipumeua
JOKYMEHTA JINCTOB HHUE
1. Ckoba JI144.03.04.624.01 Al 1
2. ®opmupoanue 3arotoBku | JI144.03.04.624./101
3. Unnmroctpanus J1144.03.04.624.7102 Al 1
TexImporuecca
4. Nnmoctpauus JI144.03.04.624.]103 Al 1
TexImpouecca
5. Ynpasnsromas JI144.03.04.624.7104 Al 1
nporpamma Ha onep. 015
6 Texnuko - skonomuueckuit | JII144.03.04.624./105 Al 1
MTOKa3aTeNH
7. IlepeueHp TUCTOB [MPUJIOKEHHUE A A4 1
rpadUueCcCKUX TOKYMEHTOB
7. KOMIUIEKT ci1aiiioB ITPMJIOKEHUE b A4 11
MIPE3CHTALUU
8. KoMIekT 10KyMeHTOB ITPMJIOKEHUE B A4 5
TEXHOJIOTMYECKOr0 Mpolecca
Jluct
JI144.03.04.624. 113 110
Wzm. | Jlucer Ne moxym. [onnucs | [ara




[MTPMJIOXXEHUE b

MHoroiiesieBor ctaHoK Lunan
XH7145A

BbinonHua ct. rp. 3TO-504 A.B. Naybax

Mmuoronenesou ctanok Lunan XH7145A
IpEIHAa3HAYCH U1 MEXaHUYECCKOH 00pa0OoTKH
IIPOCTBIX M CIOKHBIX JIETAJICH.
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TexHMYyeckne xapakTepucTUKm

Mpovssoantens
Mogens
Toa seinycka

Cicrema ynpagnenna

Mepewewsere noocam X[ ¥ | Z

PaccToAHWe OT TOPUA WIMHASAA A0 CTOAA MMH.-MaKC.

Pazmep cTona

Makc. Harpyaxa Ha cTon

CropocTe paboyeii nogadu

Yekopenroe nepemewenne X;Y:Z

CkopocTs spawenng WiHaens

MolHoeTs nprsoAs whuHASAS

Komyc wnusaensa

TabapuTrbie paamepsi

Lunan (Tafizaris)
XHr145A
2019

Fanuc O-MO

700( 450 [ 500 MM

145-645 MM

800/ 450 MM

Goookr

1-5000 MM{MHH

12f12{10 M/MMH

8000 06 [ MuH

55/7.5kBT

BT40

2500 X 2000 % 2450 MM

OnuncaHune

® MHoronenesoit craHok Lunan XH7145A . Mpowvseeaéx ¢pnpmoit Lunan
(TaneaHb) c cuctemoit ynpaeaenus Fanuc OI-MO. log Bbinycka:
2019. CTaHOK OCHalLeH BbICOKOCKOPOCTHbIM LNKWHAENEM, aBTOMATUYeCKOM
CMa3Koii NOZBUXKHBIX 31€MEHTOB, CUCTEMOM aBToMaTMueckomn nogaun COX

BOKPYTr wnuHAeNd, CMEHLWWWKOM MHCTPYMEHTA Ha 24 NO3ULLKK, 3.

MAxOBMKOM, 3aLLUTON KaBMHETHOrO TMMa, NOPTOM NepeAaydm f4aHHbix RS-

222,

W3m.
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OYHKLUNA YCTPOWUCTBA YNPABJEHUSA
CTAHKA

BoAbLWKMHCTBO $yHKLMIA YCTPOMNCTBA YPaBAEHWA CTaHKa pacnosiaraTcs cnepesu
cTaHka. ckntoueHns cocTaBasioT:

KHonka Tool Release (ocBoboxaeHue MHCTpYMeHTa), PacrnonodXeHHas Ha KpbILKe
3agHel 6abku BHYTpU paboyeld 30HbI.

KHonku waroeoro nepemelleHna 404 CTaHAAPTHONoO MarasmMHa MHCTPYMEHTOB,
pacnonoXXeHHble Ha neBou CTOpOHe CTaHKa.

KHonku waroeoro nepemelieHna Aa4 onuMOHHOro MarasnHa MHCTPYMEHTOB,
pacnonoXeHHble Ha I'IpaBOI‘/‘I CTOpOHE CTaHKa.

NMAHEJb AUCNNEA YCTPOUCTBA
YINPABJIEHAA

Nawnens aucnnes
YCTPOHCTEA YNPABNEHHA g

Naxens
“pyuHOro ssona
Kxonimn AaHHBIX
BKAOMEHHA/BLIKNIOHEHUA

YCTpOACTBa yNpasnenus

Nawens
ynpasneHua cTarka W

JI144.03.04.624. 113
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SKPAH YCTPOWCTBA YMNPABJIEHUS

[NMPOIrPAMMWPYEMBIE KJABKLW

HpOrpaMMMpYEMbIE KNaBUILIKM MMerOT pa3/iidHble q}yHKLLMMJ, B 3aBUCKMMOCTH OT UXTNIPUMEHEHNS. quHKLLMM
NporpaMMMUpyeMbix KNaBMIL 0TODPaxXaloTCA BHU3Y 3KpaHa yCTpoicTea ynpasneHna.

MFOIrFAMMWPYEMASA K/IABULLIA CJIEBA

JTa KnaBuwa MCNONb3yeTCs A1 BO3BpalleHWA K M3Ha4YaIbHOMY COCTOSHUID, NMOC/1e TOTO, Kak 6bin OCYlWeCTBASH AOCTYN K

q)yHKL[MVI C NOMOULbKD HaXXaTHA nporpaMMmpyemoﬁ K/aBULLIW.

MNPOrPAMMWPYEMAA K/IABMLLA CITPABA

3Ta KNaeWWa MCNONb3YeTCA AR 0TobpaxeHUA AanbHeRWmX GyHKLWIA NPorpaMMUpyeMbiX KNaBUIL, KOTOPbIE B AaHHbIA
MOMEHT He 0TobpaXeHbl. 3Ta KNABUILA TakXKe Ha3blBAETCA KNABULWEH PACLUIMPEHWA MPOrPAMMUPYEMbIX KAABMLL.

NMAHEJIb YINPABJIEHNA OMNMEPATOPA
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: Edit (PenakTnpoBaHue) OCHOBbl yrl pa BﬂEHMH

3Ta ycTaHOBKa NEPEKNIOYATENS aKTUBUPYET PEXUM PEefaKTUPOBaHUS.
PexuM peAakTUpoBaHWS NO3BOMAET onepatopy WUnu NporpaMmMucTy
BBOAWTb HOBYHK MpOrpammy UMM pegakTUpOBaTh COXPAHEHHYH nporpammy

U

Automatic (ABTomMaTHM4eCKMi)
3Ta YCTaHOBKa nepeknoYyaTena akTUBUPYET aBTOMaTUYECKMIA PEXKUM. ABTOMaTHYECKWI PEXNM No3BoNAeT

BbINOMHEHWE MPOrpamMmbl OETanM, COXPaHEHHOH B NaMATU YCTPOKCTBa yNpaBneHns W M3MeHeHue
nporpaMmm AeTanu, UCnonb3ysa dyHKUUIO hOHOBOrO PeAaKTUPOBaHUA

| Manual Data Input (MDI, py4Hol BBOA OaHHbIX)

OTa YCTaHOBKa nepeknyaTtena akKTUBUPYET pPeXKUM PYYHOro BBO4a AaHHbIX. Pexum pPy4HOro eeoga
OaHHbIX NO3BONAET PYYHOW BBOZ BpPEMEHHbIX Bnokos nporpammbl. ObpaTtuTech K rnase 3 Ans NOny4YeHus
nonHoro o6bACHEHUA peXnMa Py4YHOro BBoAa AaHHbIX.

Jog (Py4yHoe nepemelleHne)

3Ta ycTaHOBKa NEPEKNOYATENS aKTMBUPYET PEXMM PYYHOrO NEPEMELLEHUS. PexuM pydyHOro nepeMeLleHus
NO3BOMAET HE3anpPOrpaMMUPOBaAHHOE NEPEMELLEHUE OCEl YEPE3 UCNONBL30BAHUE KHOMOK HanpaBneHWi
ocei.

Zero Return (BosBpart K Hyno)

3Ta ycTaHoBKa NepeknioyaTens akTMBUMPYET PeXWM BO3BpaTa K Hyni. Pexkum BO3BpaTa K Hynio NO3BONAeT
nepaTopy NepemellaTb OCW CTaHKa B MCXOOHOe nonoxeHue ("Home"). 3ToT pexuMm akTUBHMpPYETCSA
MaTUYECKU NPW BIMIOYEHUM NUTAHMA.

; OCHOBbI ynpaBaeHus

BKnio4eHWe oxnaxaeHus (Coolant ON) ™

3Ta KHoNka BKMOYaeT Hacoc oxXna;x{geHus, He3aBUCUMO OT 3anporpaMmMHUpoBaHHbIX
M KOAOB ANA ynpaeneHWs oxnaxgeHuem. BkrnioueHue oxnaxaeHua geakTuBupyeT
pexxiMbl aBTOMaTU4ECKOe oxXnakgeHue W OTKNYeHWe oxXnaxaeHWs.

o
OTKnoYeHne oxnaxaeHus (Coolant OFF)‘ -

3Ta KHoMKa BbIKNYAeT HAacoC OXNaX@eHWA, He3aBUCMMO OT 3anporpamMmMypoBaHHbIX
M kopoB anA ynpaeneHuAa oxXnadgeHuem. BkrioyeHne oxna)kaeHna AeakTUeupyeTt
pexiMbl aBToOMaTUdEeCKOe OXNnaXgeHWe W BKMHOYEHWE OXNarKgeHUA.
ZMLK

ABTOMaTU4eckoe oxnaxaeHue (Coolant Automatic) |~~~

3Ta kHonka NO3BONAET aBTOMAaTMHECKOe yNpaBleHue OXNMa)KAeHWeM W3 Nporpammbl
peTtanu. OxnaxqueHve BKNYaeTCA, Korga YCTPOWCTBO ynpaBneHws cyutbiaer MO8,
M13 unu M14 B nporpamme getany. OxnaxgeHde OTKNOUAETCA, KOrga CUMTbIBAETCA
MO0, M01, M02, MO5, M09 unu M30. ABToMaTUUeCKOe OXNakaeHUe OTKMoYaeT
peXUMbI BKIOUEHUA W OTKMHOUEHUA OXNAKAEeHWA.

s
BKNioYeHMe/BbIKMoYeH e KoHBeepa CTRYXKK! | =

Ota KkHonka nossonAeT onepaTopy BKMNw4YaTb WKW BbIKNKYaTb KOHBeﬁep Aana
CTRYHKHN. KHonka 3aropaeTcsd, Korga Kouaeﬁep BKNHOYEH.

HanpaBneHwne KoHBelepa CTPYXKH <7

OTa KHOMKa No3BONAET onepaTopy oBpaTuTb HanpaBneHe ABUMEHUA KOHBeliepa
cTpyrku. KHonka 3aropaeTcs, Korga koHeeliep cTpy#ku paBoTaeT B oGpaTHOM
HanpaeneHuu.
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OcHoBbI ynpaBsieHus

®YHKUWA PYYHOIO NMEPEMELLEHUA LUNWHAOENA

YnpaBneHWe CKOPOCTbIO Py4YHOro nepeMeLleHus WnuHaens N

3TOT NnepemMeHHbIl NepeknioyaTens No3BONsAeT onepaTopy perynvupoBaTte CKOPOCTb
WNUHAENSA MpU €ro pydyHoM nepeMeLleHUu.
..
BpaujeHue no 4acoBOM CTpernkKe ~)
3Ta KHOMKa NO3BONAET PYUHOE NMepeMelleHre LNUHAeNs CTaHka B HanpasBneHud no
YacoBOii CTpenke (ecnu cMOTPETb C BEPXHE 4YacTu cTaHKa), Koraa akTUBEH pexum
pydHoro nepemeweHua (JOG), 1 3awuTHele ABEepUbl 3aKpbIThI.
o
OcTaHoBKa WNUHAEnA }
3Ta KHOMKa NO3BONAET OTMEHWUTL PEXUM PYYHOTO NepeMelleHus LWNUHAENA.
—
BpateHue npoTus YacoBon crpenkn | =)
3Ta KHOMKa NO3BONAET PyJYHOE MEepeMELUeHNe LNVHAENs CTaHka B HanpasBneHu
NPOTUB YacoBOW CTPENKU (ECNW CMOTPETL € BEPXHEW YacTu cTaHka), korga akTUBeH
pexum pyyHoro nepemeweHus (JOG), n sawutHble ABEpLUbl 3aKpbIThI.

Pabouee ocBelleHne

BknioyaeT W BbikNtoYaeT pabouunii ceeT

BAPAEAHHBLIW MAFAZWH MHC TPYMEHTOB

Haxumaiime kHomka "C"u "D, pucyHok 1.6, yToBbl 4aTe 0nepaTopy BO3MOXHOCTL
BPY4HYIO NMpousBecTk Unkn GapabaHHoro MarasiHa MHCTPYMEHTOB, KOTAa aKTHEeH
pexiM pydHoro nepemetieHus (Jog)

MArASWH MHCTPYMEHTOB C KONEBNHOWWUMCHA
MAHUMYNATOPOM

Mepexnouatens "E" v kHonka "F", pucyHok 1.7 no3sonAloT onepaTtopy cTaHka
BPYYHYKD YNPABNATL MarasiHoM MHCTPYMEHTOB C KOMeBMOWMMCA MaHAMyMAToOpoM ¢
MEHATE MHCTPYMEHTapWI WNMHOENA, KOTAA aKTMBEH PEXMM PYHHOTO NepemMeLleH s
(Jog)

KHOTMKA ABAPUAHOW OCTAHOBKW (EMERGENCY STOF)

Korfa HaxUMaeTCs KHOMKa aBapuPHOV OCTAHOBKM, BCE JBVBKEHWE CTaHKa W
KOHBEfiepa CTPYHKM OCTAHABMMBAaeTCA. BbITAHHTE KHOMKY aBapuitHoi OCTaHOBKM,
yToBbl BbicBoBoaMTL ee. [MaHerb ynpasneHus ornepartopa Takke obopyaoBaHa KHOMKDI
aBapHIHOI OCTAHOBKM.

PucyHok 1.8 — KHomka BbICBOBOMKIOEHNA UHCTPYMEHTA.

Pucyrok 1.7 — CpeacTsa ynpasnexus
MarasuHoM WHCTPYMEHTOB AnA
MarasuHa VHCTPYMEHTOB C
KoneBrowMMea MaHANYNATOPOM

Pucyrok 1.6 — KHOMKKM Marasita
MHCTpYMeHToB AnA BapabaHHoro
MarasiiHa WHCTPYMEHTOB.

JIuct
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NPOLIELYPA BO3BPATA K HYJIO (B UICXOOHYIO
No3uLuio)
- NMPEOYNPEXOEHMWE -

Mpu BozBpaTeocei ¢ MOMOL kIO NPoLeay pbl BO3BPaTa K HYMIO, y6eaurecs,
4YTO He cylecTBYeT MHTepdepeHUMH MeXay  KPenmneHuamM,
WHCTPYMEHTapHeM UNK N3 OennemM.

HE neiTaiiTecs BepHYThE OCH B MCXOOHYK NO3ULMIO, €CnH MarasuH(bil)
WHCTPYMEHTOB HE HAXOAHTCA(ATCA) B NCXOAHON NOIULMH.

1. ¥YBepurechb, 4TO MarasvH MHCTPYMEHTOB HAXOAWTCA B MCXOAHON MO3MLMN
(no3uupa BO3BpaTa).

2. Boibepute pexium pyyHoro nepemeugHua (Jog).

3. YcranosuTe nepekntovatens Feedrate/Jog Override Ha HyxHy0 cKopoCTb
nopaq.

4. Ecnn HeoDxoaumo, NepeMecTuTe ock cTaHka B De3omacHoe NonoxeHwe anA
nepeMeLLeHns.

5. VicnonbayiiTe KHOMKY —Z, YTo6bl NepeMECTHTL TONOBKY Npubnu3uTenbHo Ha 1
A0IM (25 MM) B 0TPUYATENBHOM HanNpasneHun (BHK3)

6. Wcnonesyitre kHorky +X, yToObi nepemecTuts cTon npuBmuauTensHo Ha 1
AiAM (25 MM) B NONOXUTENEHOM HaNpPasneHH.

7. Wenonesyiime wHOMKy -Y, 4ToBbl NepeMecTiTe cTon NpuBnMauTensHo Ha 1
AwiM (25 MM) B 0TPHULATENBHOM HaNPaABNEHAW.

8. Bwibepute pexum Bo3BpaTak Hynio (Zero Return).

9. Haxmute kHOMKY +Z. OCb Z NEpPeMECTUTCA B UCXOAHYIO MO 3MUMIO.
10. Haxmute KHorky -X. Ock X NepeMecTUTCA B UCXOAHYIO NO3NLMIO.
11.Haxmute knorky +Y. Ock Y NepeMecTUTCA B UCXOAHYO NO3MLMIO.

12.Ecnu cTaHok 060pyAoBaH ONUHOHHBIM BPaLATENMbHBIM CTONOM, HAXMUTE
KHOMKy +B, 4T0Dbl NOWarogo NepeMecTTe BpaL@ETENbHBIA CTON B MCXOQHYIO
NO3MLMI0 .
13.Mpu BKNKO YEH obpabaTbiBaoLy e KpYTAWMM
MOMEHTOM, CTaHOK roToB K paboTe.
Mpw BKNIOYeHIM P
i K npouenypam nporpesa

NPOLEOYPA OTKIMHOYEHUA NMUTAHUA
Y6eputech, 4To Havano UWKna He akTMeHO. llamna kHonku Cycle Start He ropur.

2. YBepgurech, uto nporpamma Bbina 3aBepliera, W YTO WNWHAENb W CYNnopTsl
HEMOABIDKHBI.
Haxauure KHONKy aBapuiiHOll OCTaHOBKW.

Haxauure KHOMKY OTKNueHUA ycTpoiictBa ynpaenenna (Control OFF).
- NPEQYNPEXOEHUE -

Ecnu Bbl uWMeeTe BbICOKOCKOpOCTHOW oOpabarbiBalolWMin  LEHTP,
ybegutecb, 4ro [JdaBneHvWe Bo3AyXa nNaOMPMHTHOrO BO3AYWHOMO
ynnoTHeHus octaetca BKNIOYEHHBIM KaKk MMHUMYM B TeYeHue 15 MUHYT
nocne OCTAHOBKM WNWHAENA. 3TO MO3BOAMT W NWHAENKO OOMKHbIM
obpa3om oxnaguTbCH, He BTATWBaNA B HEro 3arpAsHeHus.

HecobnwopgeHwne npaBUNbHOro oXnaxgeHua wnuHaens Ha
BblCOKOCKOPOCTHOM obOpabarbiBaroleM LLeHTPe MOXET NpUBECTH K cBoto
wnuHOens.

5. BblkniouduTe rnaBHblii Bo3aywHblii knanad "B, pucyHok 2.2.
6. BbikniouuTe rnaBHbil koHTakTop "A", pucyHok 2.1.
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PEOAKTUPOBAHUENMPOIrPAMMBI
YCcTaHoBKa 3alLWThbl NporpaMmbl
- 3ameyaHue -

NAPAMETP KEYSET JOMXEH BblTb YCTAHOBJIEH HA ON, YTOELI
NO3BONMNTL PEOAKTUPOBAHUE NMPOrPAMMBI U MAPAMETPOB. KEYSET
JNOMXKEH BbiTb YCTAHOBIIEH HA OFF, KOrOA PEOAKTUPOBAHUE
NPOrPAMMbI HE TPEBYETCA.

1. Haxmute knasuwy Offset Setting.

. HaxmuTe npaByio nporpaMMupyemylo Knaeuiy, utobbl oToBpasuts
OOMOTNHUTENbHbIE (OYHKLMM MPOrPaMMUPYEMbIX KIaBULLL

. Haxmute nporpammupyemyto krasuwy Operator.

4. Ecnn HeoBxoavMo, Mcnonb3yiiTe knasuum Page s wim Page W, uToBel
oTobpasuTb NaHenb nporpaMmHoro obecneyeHUs onepaTopa, KoTopas UMeeT
none KeySet.

. WMcnonbayire knasuMum Kypcopa, uytobbl nepeMecTuTb Kypcop K nomo KeySet
Ha 3KpaHe YCTPOMCTBa ynpasreHus.

. Haxmure knasuwy kypcopa, 4to6bl ycTaHoBuTb none KeySet kak ato
HeobXxoaumo.

PEXXMM PYYHOIO BBOJA [JAHHbIX (MANUAL DATA
INPUT)
-3AMEYAHME -

3EI.L|MTHI=IE ABepLbl oxnaxkaeHua Oom+HbI BbITh 3aKpbIThI, 4T0BbI BKIIOYUTE
pexiiMm pydHOro BBEOAA AaHHbIX.

Pexum py4Horo BBOAa AaHHbIX NO3BONAET OnepaTopy BBOAWTL EAMHWYHbBIA Briok
HecoXpaHeHHbIX fAaHHbIX B NaMATb PyYHOro BEOAA AaHHbIX. [aHHbie 3aTeM MoryT BbiTh
BbINOMHeHb! Hax@athem kHonku Cycle Start MNocne BbINONHEHWA AaHHbIX B NamATH
PY4HOrO BBOZAA AaHHbIX OHW CTUPAKTCA M3 NaMATH.

NCMNOoJIib30BAHME PYHYHOIO BBOOA OAHHbIX
- 3BAMEYAHMUE -
Haxatue knaeuwm Reset oumwaer Gychep pydHoro BBOga JaHHbIX.
BbiBepuTe pexxm pyqHoro BBoaa ganHbix (MDI).
Haxauure knaBuwy Program.
Hasauure knaeuwy Reset.

N =

BeepuTe faHHble B Bydep pydHOro BEOAA AaHHbIX, UCTIONb3YA KNaBULLK
BBOAA AaHHbIX.
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MPOrPAMMBI

BBO/ MNMPOIrPAMMBI C KNABUATYPbI

1. Boibepute pexum pegaktmposaHus (Edit Mode)

2. YctaHoBuTe KeySetHa ON. ObpaTtuTech k "YcTaHOBKa 3aLWUTLI NporpaMmsl”,
CTpaHuua3-3.

3. HaxwmwuTe knasuwy Program.

4. Beeaute 6ykBy O M HOMEp NPOrpaMMbl Ha NaHe W PYYHOro BBOAA AaHHBIX.
Mpumep: O1111

HaxmuTe knasmwy Insert.

Haxmute knasuwy EOB (koHew, 610ka).

HaxmuTe knasuwy Insert.

BeegunTe OykBeHHbIN agpec U 3HAUEHWE.

HaxmuTe knasuwy Insert.

Haxmute knasuwy EOB v knaBuwy Insert B kKoHue kaxaoro 6aoka.
MoBTopuTe WarK ¢ 8 No 10, UTOGLI BBECTH BCE AAHHbIE.

YctaHoBuTe KeySet Ha OFF.

PEXMM BO3BPATA K HYINIO (ZERO RETURN)
- BAMEYAHME -

3aupmHan ABepua oxnaXgeHus AomikHa GbiTh 3akpbiTa, YTobbl NO3BONUTH
[ABIDKEHWE OCei B pexviMe BO3BpaTa K Hymio.

Pes¢IM Bo3BpaTa K HYMO UCAONMb3YeTCA ANA CUHXPOHU3aUWW YeTpolicTsa
yNpaBneHns W aBconoTHON cMCTEMbI KOOPAUHAT CTaHKa.

37101 pexuM UCnonb3yeTCH:
* MpW BKNKOYEHUU NUTaHWA
e [ocne Wcnonb3oBaHuA GHOKMPOEKM CTaHKa

OBparurech k pasgeny "lMpoueaypa Bo3Bpara K Hyn" B rmaee 2.
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NMPOrPAMMUPYEMBIE PABOYUE CUCTEMBbI
KOOPAUHAT

YCTAHOBKA CMELLEHUA PABOYUX
KOOPOUHAT S—

P
CTaHOK UMEET YCTaHOBMEHHYI0 HaYyanbHyl0 No3uuuio ocei X, e

Y u Z. Ecnv oHa He M3MEHEeHa CMeLLeHneM pabodnx KOOpauHar, E R, — ——

HayanbHasa no3uuus ocel X, Y 1 Z cTaHKa GyaeT HavyanbHoii e = e

no3uLWeil MporpaMmbl.

HauanbHas no3uuus NporpamMmmMbl — 3T0 PacrnonoXeHWe, ot
KOTOPOTo Ha4uWHatoTcsA BCe abCONMIOTHbIE 3anporpaMMUpPOBaHHbIE
nepemMeLlienns. OBblYHO pacnonoxeHue Ha uagenuu Gyoer
yCTaHABMNUBATLCA B KAUeCTBe HaYanbHOl NO3ULMU NporpamMmbl, — —
Uepes UCMONb30BaHWe CMELLEHUA PaBoUMX KOOPAWHET. R

CMUCOK G KOZ0B

Onpenenesne Kop Mpynna ‘Onpenenexne

Fexmu noMUMOHMPOBaKMA BuCTPOr Xoma G40 OTMeHa KOMNEHCAUWK AWAMET D3 MHCTDYMEHTA
Tvkefnan PHTERROIAGHR G41 KomneHcauna Ouamer pa MHCTPYMEHTa (feTans cnpaea)

KPYTOESA MKTEPRONALMA N0 YSCOBOR CTpENKE | CRMPENEKSR WHTEPRGTALKR

7
7
G42 7 KOMNEHCALWA AWAMETp3 MHCTPYMEHTA ([eTans cneea)
8
8

G43 KomneHcauna AnuHel MHCTPYMeHT a
KpyroBan WTEpRORALMR NPOTHE 43COSOH CTPENK / CIWPANLAR WTEPRONALMA
G49 OTMeHa KOMMEHCAUMK AMMHE MHCT DY MEHT 3
e G50 11 MacwTatnpos aHie Bk
Toukan ocrarossa, ke wonankaih G51 11 MacwTalupos aHie B
BRUOUSHIE PEXMME YOTIROBKM B3HILOC G52 0 YCTAHOBKA NOKANBHOM CHCTEMb! KOOPIMHAT
T —— G54 14 Pafouan cucTema KoopanHar 1
= G55 14 Pafoyan cHCTeMa KoopanHar 2
Kpyromos $pesepomskpe NE30S - RENKEHKE N YECOBOR CTDEMGE (cTakox B2 DETANKE WECTDY
¥pyroE02 BpesepomaHYe NE308 - AENXERVE NPOTVE LBCOEDA CTENG (CTakox B2 RaTania Gt L [ (= 0 S e
ST G57 14 Pafoyan cUCTeMa KOOPOMHAT 4.
e Oyas I CopAmCIT G538 14 Pafoyan cACTeMa KoopanHaT 5
BRuEKIE KOMEHDE NONADKEC KOORLIKET G539 14 Pafiouyan cucrema koopguHar 6
Bubop nnocrocTM XY GEBO 0 M03MINOHNPOR 3HWE B OHOM HANPARN EHUM
Buop nnocmooTH X2 G61 15 PexatM TOUHOR OCTaHOBKN
T G62 15 ABTOMETMYECKAR KOPPEKLIMA Y ITOB
GE3 15 Pexaim HapesaHus peabibl METUNKoM
Ariwoesih eE0n B
G64 15 Pexam pezanun
MeTpwseci
S GB5 0 Bbi30E HEMOOANLHOTD MaKpaca
Brriouetie DOXDSRERLI OTPSHNUEHIT XOB3 GEB 12 BhI30B MOOaNLHOT0 Makpoca
BeinussPe COXDEHERHEX CTDEMINERI X003 G&7 12 OTMeHa BLI308a MOAANLHOM 0 MaKpoca
MPOBEPKa BOSEPATa K HauaNLHOH nosMpM G68 16 Brniouenue gj EHUA KDOpAMHAT
s e e GAY 16 BKNIOUEHAE BPELLEHURA KOOPAMHAT
= &7 _ ®pe3aepoBaHue NPAMOYTONLHOTO Na3a - ABVXEHHE M0 Yacos ol
BoaBpaT o7 Kauansrol NoILHE cTpenke (cTaHok Ge3 4aruvKa MHCTPYMEHTa)
BOSEPaT X O3 Gk WHCTPYWEKTS a7z _ ©peaepoBaHe NPAMOYTONEHOTO Na3a - ABVHEHNE MPOTUE
YacoBoi CTpenin (CTAHOoK 623 NaT YNKa WHCT] DY MEHT 3]
SywrR npony o
G73 9 LIMKN CTyneHy ar oro CEepneHna
e
firmisl ks b G74 9 Llvkn Hape3asuA peasibl METUMKOM (NEE OCT OPOHHKAR)
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CMUCOK M KOAOB

Cran Crasgs
Kon Onpepenexue mapriOny K Onpepenenue sioms
... W42 Buicwan nepegava WNHHAENA (TONBKD CTAHKK € BEICOKUMM KPYTALMM =
Moo (OCTaHOBKa NpOrpamMmsl C v MOMEHTOM
W01 OnUMoHHAR OCTaR0EKE - M4g|  BRNOYEHWE pyuHOR KOpPeKUMM WNHHAENA M CKOPOCTY Nogaqn =
M02|  KoWewnporpamme G M40 |  BLIKNKYEHNE PYSHON KOPPEKUMA WNHHAENA W CKOPOCTIA NOQauM o
M03 WnWHAeNL BpalWeHe BNepes c M51 BKMIOYEHWE OXNAANTENA CTPYHKN c
M04|  Wnunpens epawenie abpatHo L M52 |  BuIKNKuEHWE 0XNaguTena CTRYKKH P
M e C 53|  DKNIONEHUE CKBOZHOTO OXNEKASHMA INWHOENA a
Mog ABTOMATMYECKAA CMEHa WHCTPYMEHTE c
M54 BrIKNKYEHME CKBOZHOTD OXNEXAEHUA WNMHAENA a
M08 BENiOYEHUE 0XNakOeHnA c —
e S = Mga|  BKMOuEHME KoHEEMEPA CTRYKKA a
1110 BKIIOUEHNE TOPMO3E BPAWATENEHOIS CTONE o ME9 EIEIK IO 1R KOEBEM ) CTYDREH &
W11 BLIKNIOYEHIE TOPM 033 BPAWATENLHOTD CTONa o W71 MaHM;‘lyﬂnmp WHCTPYMEHTANLHOrO Marasnia 1 BHYTPb (ncxogHan 2
= nosuuna
W13 UinuHAent Bnepep/BkioueHie 0xnaaeHuA g M72 MaHunynATop WHCTPYMEHTANBHOTO MarasuHa 1 HAPYKY (wnuHaens ) c
M14 WnuHOens 00paTHO/BKNIDUEHNE DXNEXOEHUA [ -
M72|  VIHCTDYMEHTANEHLIA MarasvH 13aKarie WNHHGenem MHCTRYMEHTE ©
M15 OCTaHOBKa WNWHAENA/BLIKMIDYEHUE OXNAXAEHHA c =
W16 To o nee DN LT — M74|  VIHCTDYMEHTENLHLIA MArasvH 1 pA3XaTHE WINHOENEM NHCTRYMERTE o
B L e ey = M75|  MOMCKHOMEPA MHCTPYMEHTA B WNWHAENE &
W19 OpHEHTUPOBEHNE WIMHAENS = M76 AKTHEBLMA PEXNMA CMEHEI MHCTPYMEHTE (MaraanH 1) ©
M20 OTMEHA OPHEHTUPOBEHHA c M77 OTMEHa PEXIMIMA CMEHbI WHCTPYMEHTA (IM3rasuH 1) c
21 B 38PKaNkLHOTo 0TOAp ocH X c Ma0 ABTOMATMYECKOE OTKMIDUEHUE TUTaHUA c
W22 | BblkniodeHue 3epkansHoro oToBpaskera ook X L I MaHUNYNATOP MHCTPYMEHTANLHOTO MaraauHa 2 BHYTPE (WcxopHan 3
W23 OTMEHa 38pKANEHOI0 0T00pEXEHNA c noanuma)
W24 BKNIOYERNE PABOYETD OCERLIERNA < maz MaHWnYNATOP MHCTPYMEHTANEHOTO MarasnHa 2 HAPYAKY (wnuHaens) o
M25 BLIKNIOYeHNE paGOYero 0CaeWEHNA c M83 VIHCTPYMEHTANEHEIA MAraauH 2 33KaTine WNHHOENeM MHCTPYMEHTE a
Ma4|  VHCTRYMEHTANLHLIA MaraavH 2 paaxaTie WMHOENEM MHCTRYMEHT a
M29 BKNIOYEHME PEXMMA HECTKOrO HApe3aHWA Pe 3k Dbl METYMKOM c
Mas [MOKMCK HOMEP3 MHCTPYMEHTE B WNWHAENE (MaraauH 2) o
130 KoHeL nporpamms! c M36 AKTWBALMA PEXHMA CMEHBI MHCTDYMEHTA (MaraauH 2) a
Ma7 OTMEHA PEXIMA CM EHbI MHCTPYMEHTA (MarasnH 2) a
a1 HW3Wan nepeaaya WMHAENA (TONLKG CTAHKW C BLICOKAM KDYTALIMM i Mag|  Bel30B nognporpammel =
POMpHEOM) Moa| KoHeunomnporpammsl P

3ak/iroyeHue

MmuoromneneBoit cranok Lunan XH7145A cpegueil CIOKHOCTH CTAaHOK KOTOPBIH
MO3BOJIAET paboTaTh 0OYICHHBIM HaJaIMKaAM H OTIEpaTopaM CTaHKOB.

gl BEPTMKa.ﬂbeIﬁ MHOFOLI,EAEBOFI CTAHOK OT/IMUYAETCH BbICOKOM CKOPOCTbIO, TOYHOCTLIO M WWNUHAENEM
BbICOKOM XECTKOCTH.

2. OCHOBHbIE 3/IEMEHTHI M CTAHWHA HaLLero BEPTUKAIbHOrO MHOIOLLE/IEBOr0 CTaHKA M3rOTOBAEHbI U3
YyryHa BEICOKOro KauecTBa co cTabunbHol MeTannorpadpuUeckon CTpYKTYPOM, UTO rapaHTMpyeT

cTabunsHocTbB paboTe.

3. Bnarogaps dopme Gankm 1 CTPYKTYpe CTaHUHbBI, 3HAUUTEIBHO CHUKEH YPOBEHb BUOPaLUmM Bo Bpems
paboTbl.

4. CucTema aBTOMaTUUECKON CMaskK nepuogmnyeck CMasblBaeT OCHOBHbBIE NOABUXKHbIE 3/IEMEHTBI CTaHKa.

5. BepTHKaJ’leblﬁ MHOFOLI,E.HEBOﬁ CTaHOK OGOPy,ﬂ,OBaH NHEBMaTUY4eCKMMWU MHCTPYMEHTAMW 3aXKMMa, 4TO
3HauuTensHo obneruaet PBSOTY CTaHKa.
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