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JlaGoparopHas pabota Nel

IPOEKTUPOBAHHUE TEXHOJIOTHYECKOIO
MPOLIECA (MEXAHUYECKOM
OBPABOTKM JIETAJIN)

Heab padoThI: U3YIUTH MTOCIEAOBATETHFHOCTS TPOSKTUPOBAHUS TEXHOIOTHUECKOTO TIpoIecca
MEXaHU4YECKOH 00pabOTKHU OTIIMBKH.
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OO0mue cBegeHust
Jlns MexaHuueckoi 00pabOTKH 3ar0TOBKM HEOOXOAUMO CAENIaTh TEXHUKO-SKOHOMUYECKUN aHaIN3
B YCJIOBHUSX €IMHUYHOTO IIPOU3BOJCTBA C TOUKH 3peHHsI KO3 (UIMEHTA UCIIOIb30BaHUS METAJLIA,
MapuipyTa o0pabOTKH U KOJIMUYECTBA HEOOXOAUMBIX METAIJIOPEKYLINX CTAHKOB PA3JIMYHBIX THUIIOB.
[Tpu aHanmu3e Ha OTIMBKY HEOOXOAUMO COCTAaBUTh YKPYITHEHHBIH MapIIpyT ee
MEXaHU4eCKOi 00pabOTKH, B KOTOPOM J1aTh HAMMEHOBAHHE U TIOCIIE0BATEIILHOCTD ONEPALUU JUIs
JOCTUKEHMS 33JaHHBIX YEPTEKOM IIapaMeTPOB TOUHOCTH U HIEPOXOBATOCTHU CONPATaeMbIX
MIOBEPXHOCTEN J1eTall, HEOOXOAUMBIE TUIIBI CTAHKOB JUIsI BBITIOJTHEHUS ONEpaIHii.
[TapameTpsl mepoxoBatoct noBepxHocTy o 'OCT 2789-73 npusenens! B Tadbnuie 13.1
Tabmuma 13.1
Kiaccel mepoxoBaTOCTH NOBEPXHOCTU

Kiace [TapameTpsl IEPOXOBATOCTH, Kiacc [TapameTpsl HIEPOXOBATOCTH,
IEPOX0Ba MKM IepOX0Ba MKM
TOCTH R. R, TOCTH R. R,
1 320 80 8 3.2 0.63
2 160 40 9 1.6 0.32
3 80 20 10 0.8 0.16
4 40 10 11 0.4 0.08
5 20 5 12 0.2 0.04
6 10 2.5 13 0.1 0.02
7 6.3 1.25 14 0.05 0.01

Tabnuma 13.2
[TapameTpsl HEKOTOPBIX BUIOB MEXaHUYECKON 00pabOTKH

KBanurer TouHoctu IllepoxoBatocts R,
Mertoabl 06paboTKu

1. HapyxHble TOBEPXHOCTH T€JI BpalleHUs (LIMJIMHIPUYECKAsl, KOHUYECKas)

YepHoBoe 14-12 50-6,3
Touenne YncToBOE 10-8 6,3-0,4
Tonkoe 8-6 1,6-0,2




[IpeaBaputenpHOE 9-8 6,3-0,4
[lmndosanne TucroBoe 7-6 3,2-0,2
Touxoe 6-5 1,6-0,1
Cynepdunumn 5-3 0,1-0,012
Il. HernmyGokue oTBepCcTHS
CaepiieHne, pacCBEpIMBaHUE 13-9 25-0,8
YepHoBoe 13-12 25-0,6
3eHKepoBaHue Yucrosoe 10-8 6,3-0,4
Hopwmainbroe 11-10 12,5-0,8
PazBeprhiBanue Tounoe 9-7 6.3-0.4
Tonxoe 6-5 3,2-0,1
YepHoBoe 13-11 25-1,6
Pacradnsanue Yncrosoe 10-8 6,3-0,4
Tonxoe 7-5 3,2-0,2
[IpoTsiruBanue YepHoBoe 11-10 12,5-0,8
Yucrosoe 9-6 6,3-0,2
[IpenBaputensHOE 9-8 6,3-0,4
llmposanne Tucrosoe 7-6 3,2-0,4
Touxoe 6-5 1,6-0,1
XOHMHTOBaHNE 6-5 1,6-0,1
I1l. [Inockue moBepXHOCTH
YepHoBoe 13-11 12,5-3,2
Crporanue Yucrosoe 10-9 1,6-0,8
UepnoBoe 13-11 12,5-3,2
Dpeseposanue YncToBoe 10-8 1,6-0,8
Touxoe 8-6 1,6-0,2
YepHoBoe 9-8 1,6-0,4
I
Tuosaiie Uncrosoe 8-7 0,4-0,1

Jlns knaccos ¢ 1-ro o 5-#, 13-ro u 14-ro Ha yepTexax ykaspiBatroT Rz, 1y knaccoB ¢ 6-ro
o 12-i — 3Hauenus Ra(BeiaeneHo).

OcHOBHBIE METO/1bI 00PaOOTKH HEKOTOPHIX THIIOBBIX (JIEMEHTAPHBIX ) TOBEPXHOCTEH,
3HA4YEHHUs IIEPOXOBATOCTH U IKOHOMHUYECKAsi TOUHOCTh, IOCTUTa€MbI€ TIPU MCIIOJIb30BaHUH ITHX
METOOB, MPUBEICHBI B Tabnuie 13.2.

Jlnist HOCTUXKEHUS BBICOKUX IOKa3aTesaed TOUHOCTH U IIEPOXOBAaTOCTH 00paboTka
MIPOU3BOIUTCS B HECKOJILKO 3TAIOB: YePHOBas (IIpelBapuTeNIbHas1), YUCTOBAs U TOHKas. [1pu 3Tom
TOHKast 00paboTKa MPOU3BOINTCS Ha CIELUAIBHO BBIIEJIEHHBIX CTaHKaX, 00eCIeYnBaOLINX
OoJbIIMe CKOPOCTH 00PaOOTKHU, MATYIO TOJauy U UMEIOIIUX MOBBIIIEHHYIO >KECTOKOCTh U
TOYHOCTb.

[TocnenoBarenbHOCTD onepanuii 00padOTKU AJIsi HAPYKHBIX OBEPXHOCTEH TN BpallCHHS
npuBeneHa Tabmuie 13.3.

Taxum 00pa3oM, st JOCTHXKEHHUSI TOYHOCTH KBalIUTETa 5-6 HEOOXOIMMO MOCIIEA0BATENEHO



BBITIIOJTHUTH YEPHOBOE (IIPEIBAPUTEIILHOE) U YUCTOBOE TOUEHUE; IIPEABAPUTEIBLHOE U YHCTOBOE
nudosanue. Beck npunyck Ha MeXaHUYECKYI0 00pabOTKy paclpelensaeTcss MeXAy MPoXoJaMu
ornepauuit. [Ipy yepHOBOI 1 YMCTOBON 00pabOTKE MPUITYCK JETUTHCS B COOTHOLICHUH

COOTBETCTBCHHO

0,7/0,3;

[Ipu yepHOBOM, MOJYIUCTOBOM W YUCTOBOM 00pabOTKaX:

ITocnenoBaTenbHOCTD onepanuii 00pabOTKU Tell BpalleHUs

0,7/0,2/0,1.

Tabmuma 13.3

Touenue [mudosanne
OpnHokpaTHOE OpnHokpaTHOE
KBanurer (npenBaputenbHOE Yucrosoe (mpenBapuTEIbH Yucrosoe
TOYHOCTHU oe)
[Tponycku Ha 06pabOTKY, MM
2-8 0,2-20 0,2-0,6 0,05-0,2
14-12 + - - -
11-9 + + - -
9-6 + + + -
6-5 + + + +
Tadmuna 13.4
[TocnenoBarenbHOCTh 0OPaOOTKH OTBEPCTUI
Caepienue, 3enkepoBaHue | PaspeprhiBa- Inudosa-
paccBepiIMBaHUE | (pacTauMBaHMe) | HHE (TOHKOE Hue (mpoTs-
Kpanurer pacTayMBaHNE) TUBaHUC)
TOYHOCTH [Tponycku Ha 00pabOTKy, MM
Ho 15 0,5-3 (1-3) 0,05-0,5 0,05-0,5
(0,2-1,5)
13-12(11) + - - -
12-11(10) + + - -
10-9(6) + + + -
8-6 + + + +

[TocnenoBateabHOCTh 0OPAOOTKH MIOCKUX MTOBEPXHOCTEN

Tabmuma 13.5

®pesepoBaHue




Ctporanue OJIHOKpaTHOE YUCTOBOE [ImudoBanue

Kaamarer [Ipunycku Ha 00pabOTKy, MM
TOYHOCTH pHiy P Y

1-5 1-5 0,5-1,5 0,3-0,5

+ - - -
13-11(10) . n - -

+ - + -
10-8(6) - n n -

+ - + +

&7 - + + +

OnepanroHHbIE IPUITYCKH MOXKHO TaK YK€ Ha3HAYUTh 110 CIEAYIOIIEeH METOANYKE: B 3aBUCUMOCTH
OT 33JIaHHBIX 3HAYEHMH TOYHOCTU M LIEPOXOBATOCTH HA3HAYAETCS BMJ OKOHYATEIIbHOU
00pabOTKHM M MPUITYCK HA ATY ONEPALUI0. 3aTeM OCTaBIIEeCs 3HAYCHUS MPUITYCKa Ha 00paboTKy
JEJAT MEXY NpelBapUTENbHBIMA BUJAMHU 0OpaOOTKH B COOTHOILIEHUH, YKA3aHHOM BBIILIE.
[TocnenoBarenbHOCTD onepanus 00padOTKH i HETIIYOOKUX OTBEPCTUH M IUIOCKUX MOBEPXHOCTEH
TEJ BpallleHHs PHUBEACHA, COOTBETCTBEHHO, B Tabimimax 13.4 u 13.5.

Jlnist KaX10¥ orepanuy BBIOMpaeTcs IpyIina CTaHKOB (TOKapHO-BUHTOPE3HbIH,
BEPTUKAJIbHO-CBEPIIUIIbHBIH, MIIO0CKO-UUIN(OBATIBHBIN U T.J1.) B 3aBUCUMOCTH OT THIIA
00pabaTbIBa€MOi MOBEPXHOCTH.

KoadduuneHT ncnonb3oBaHus MeTasia MOXKHO OLEHUBATh 110 BEIMYMHE IPUITYCKOB HA
OCHOBHBIE ITOBEPXHOCTH J€TaIH, KOTOPble HEOOXO0AUMO YIAIUTH B MPOLIECCe MEXAaHUIECKOM
00paboTKH.

[Tocne ananuza 0OpabOTKM 3arOTOBKH pa3padaTbIBaeTCsl TEXHOJIOIHMYECKas KapTa 1o (opme:

DcKu3 oreparun HaumeHnoBanwue u conepkanue
(cxema 00pabOTKH) OTIEpAIIHii, TIEPEX0I0B Cranok NucTpymenT

HanmeHoBaHMe oriepanuy OnpeaesseTcsi TAIIOM CTaHKa U 3alHChIBACTCS KPaTHO, HAIPUMED
«TOKapHasy, «ppesepHas» u T.1. ComeprkaHus Mepexo/I0B 3aKChIBAIOTCS B IMOBEIUTEILHON
dbopwme (oapes3aTh, TOUUTH U T.1.). Ha 3cku3e oneparun oopabdaThiBacMbIe IIOBEPXHOCTH
BBIJICTISIIOTCS IIBETHBIM KapaHIAIIOM WU YTONIIeHHOW truHuel. CTaHOB YKa3bIBA€TCS TOJIHBIM
HaMEHOBAaHHEM C yKa3zaHHeM Mojaenu (Mapku). BeIOOp KOHKpEeTHOH MOJeN CTaHKa
MIPOU3BOJIUTCS B COOTBETCTBUU C pa3Mepamu 00pabaThiBaeMOH JIeTalli, XapaKTepoM 00paboTKH.
[Tpu 3TOM HEOOXOMMO CTPEMHUTHCS K O0JIee MOJTHOMY HCIOJIh30BAHUIO BO3SMOXKHOCTEH CTaHKa IO
MOIITHOCTH, YaCTOTE BPALICHUS, TOYHOCTH U JIp.

[Ipu cocraBieHnn MapuIpyTa MeXaHUIECKOH 00pabOTKH HEOOXOAMMO PYKOBOICTBOBATHCS
CIICAYIOIIMMU TIOJOKESHUSAMU:

1) B mepByto odepens 0O0pabaThIBAIOT MOBEPXHOCTH, KOTOpPBIE OyayT 0a30BBIMHU
IS TIOCJIEYIOLINX OTIepalnii;



2) IMocme 06a30BBIX 00pabATHIBAIOT TIOBEPXHOCTH , C KOTOPBIX CHUMAIOTCS
HanOOJIBIINE TPUITYCKH;

3) Bux okoHuaTe pbHONH 00pabOTKH ompeenseTcs TPeOOBaHUAMHU IO TOYHOCTH
IIEPOXOBATOCTU M HAa3HAYAETCS B KOHIIE 00pabOTKH;

4) Pe3bObl, IIIUIIBI, 3yObsl IIIECTEPEH, JBICKH, KAHABKH, OTBEPCTHUS BBITIOJHSAIOTCS
Ha paHee OoOpabOTaHHBIX IMOBEPXHOCTSX; OOpaOOTKAa WX BBIACIACTCS B
CaMOCTOSITENIbHYIO OIEpallHIo;

5) Ilpu Hanm4uu ynpoyHsromed TepMooOpadoTKH (3aKalika) ee MPOBOIAT Tepe
nuiMdoBaHUEM, a OTKUT WM HOPMAJU3aIUI0 MPOBOJAT Iepesl 00padboTKoM
OTJMBOK WJIA TTOKOBOK.

13.2
IIpumep npoekTUPOBAHUS
MeXaHU4eCKoil 00padoTKM aeTajn
Jlyst Ha3HaYeHUs cxeM 00pabOoTKH HEOOX0IUMO TTPOAHATIU3UPOBATHh TPEOOBAHUS K AJIEMEHTaPHBIM
(TUTIOBBIM) MTOBEPXHOCTSM JI€Talli, BETMUYMHBI IPUITYCKOB Ha HUX U BBIOPATh CIIOCOOBI 00paboTKH
9TUX MOBEPXHOCTEH, HEOOXOAUMBII THUI CTAHKA W UHCTPYMEHTBHI.

1. Ananu3 o6pabaTbiBaeMbIX MOBEPXHOCTEW U TpeboBaHus K HUM (puc. 13.1):
1) A- pe3pboBas, M36, npuiryck 6=3,5 MM Ha CTOPOHY;
2) b- mummnapuueckas, @65, Rz 40, ne oOpabartbiBaeTcs ;
3) B- miockas, 40mMm, Rz 20, npunyck 6=3,5MM Ha CTOPOHY
4) T- otBepctue O 32,5, Rz 20, npunyck 6=3,5MM Ha CTOPOHY
5) [ - koHn4ecKas, 20x45°, Rz 40;
6) E- topen ycryna, Rz 20, npumyck 6=3,0MM

2. Bpi0op crioco6oB 06pabOTKH MOBEPXHOCTEHN, TUIT CTAHKA!
1) IloBepxHOCTH A- TOUYEHHE, CTAHOK TOKAPHO-BUHTOPE3HBII;
2) IMToeepxHocth b- ®pesepoBanne, CTaHOK BEpTUKAILHO-(PE3CPHBIN;
3) IoepxHocTh I'- 3eHKEpOBaHUE, CTAHOK BEPTHKAIBHO-CBEPIMIIbHBINH;
4) TloBepxHOCTH /| — ToueHUE, CTAaHOK TOKAPHO-BHHTOPE3HBIN.

3. OmpeneneHue MOCIeA0BaTeILHOCTH OTEPAIUH M ITEPEXO0/I0B:
1) TToapeska Topiia P65 ( o CTOPOHBI KOHYCA);
2) ToueHue koryca 20x45°;
3) Ioapeska Topua @ 43 ( O CTOPOHBI PE3bObI);
4) TodeHue HUIWMHAPA O] pe3b0y C YSPHOBOH MOAPE3KOM TOpIlA YCTYIIA:
5) YuctoBoii ToueHue Topua ycrym b,;
6) dpeszepoBaHue MIOCKOCTH B ¢ 00emX CTOPOH;
7) 3enkepoBanue otBepcTHii ¥32,5;
8) 3enkepoBanue dacku 0,5x45 ¢ 00eux CTOPOH;
9) Hapesanue pe3pob M36.
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«Yko 7018-0595 TTOCT 4739-68»,
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4. OmnpeneneHue TUIOB CTAHOB:
1) ToxapHO-BHHTOPE3HBIN;
2) BeprukanbHO-(ppe3epHbIii;
3) BeprukaabHO-CBEPIIHIbHBIM.
5. BBI00Op HHCTPYMEHTOB M MPUCTOCOOJIECHUN JJIsi TOKAPHOM Omepaluu:
1) Pesell npoX0oaHOW OTOIHYTHIM;
2) Pe3ser mpoxoHOM yIIOPHBIH.

[Tocne ananm3a oOpabOTKM 3arOTOBKH pa3pabaThIBa€TCs] TEXHOJIOTHYECKas
kapTta (Tabnuua 13.6)



Tabmura 13.6

TexHosornyeckas kapra 00pabOTKH JAeTaIH

HaunmenoBanue onepauuu u

DCKH3 onepanuu coziep;KaHue Mepexoa0B O6opynoBanue HNucTpymeHThI
1. Toxapnuas
1.1. Tlompe3artsb
Toper Pesent §
MPOXOAHOU
1.2." Tounuts konyc. ToxapHo- OTOTHYTBHIH,
1.3. Tlompesars BHHTOPE3HBIH peselr IPOXOoIHON
a ) Cm TOpeIl Ha CTAHOK YIIOpHBIif
yzfq | s pasmep 142mm
f% 1.4. Touuth
- MOBEPXHOCTH A
Ha ©35,83 o
JUIHE 54 MM.
1.5. Touwuts TOpEn
yCTyIa Kak
YHUCTO Ha
JJIMHE 55 MM
% 2. DpeszepHas
AN 2.1. ®peseposars
I_ ITOCKOCTH C BepTHKeinLHO- ®pe3a TopueBas
& (bpe3epHbIil CTaHOK 2100, P6M5
|:L 00enx CTOpOH,
pazmep 40 MM
, 3. CeepaunvHras
i g 3.1. 3enkepoBath 3enkep
oTBEpCTHE BepTHKanLHoU- HHIHHIPATCC-
]_ N/ CBEPJIUJIbHBIN Kum 932,35,
j 032,5 MM. CTaHOK 3eHKep
L 3eHKOBaTh KOHMYECKUil 045
’ dacku 0,6x45°

¢ 00enx CTOpoH




4. Cnecapnas

| 4.1. Hape3ats pe3ndy M36

| [Tnamka M36

IMopsinok BhINOJIHEHUS PadOTHI

U copepxanue oTyera
CrpoeKkTrpoBaTh MapIIPYTHYIO TEXHOJOTHUIO MEXaHUYECKON 00paboTKu
OTJIMBKH, TPEJIJIOKEHHOM B JabopaTopHOil padote 4.
CrenaTth TEXHOJIOTUYECKUN aHATH3.
CocTaBUTh YKPYIHEHHBIH MapUIpyT  MEXaHU4YeCKOW 00padoTKu H
3arOTOBKH.
Pa3paboTaTh TEXHOJIOTUYECKYIO KapTy Mpoiiecca 00paboTKu
CocTaBUTh MUCbMEHHBIN OTBET 1Mo padore. CoaepxkaHue OTUETA!
Hazpanue paGotbl, 11e1b pabOThl, OCHOBHBIE TEOPETUUYECKHE CBEICHMUS,
YKPYITHEHHBIA ~ MapuIpyT MEXaHHYeCKOH 00paboOTKH  OTJIMBKH,
TEXHOJIOTUYECKas KapTa mpolecca 00paboTKHU.

KonTposbHbIe BONPOCHI
1. B kakoif mocieqoBaTeIbHOCTU pa3padaThIBACTCsl TEXHOJIOTMYECKUI
MPOIIECC MEXaHWYECKON 00pabOTKM?
Kakue MeToapl MexaHU4YeCcKOil 00paboTKH BbI 3HAaETE?
Kak HazHavaroTCs MPUIYCKH Ha MEXaHUYECKYIO 00pabOTKy
Kak omnpenensiercs koadHULHMEHT KCMONBb30BAHUS MeTaIa?
Kakue noBepxHoct 06pabaThIBalOT B IEPBYIO OYEPEIb?

o0k whN

Kakas onepanus BBINOJNHSETCS EPBOW: TOUCHHUE WIIH 3aKaJIKa?



JIABOPATOPHAS PABOTA 2

PACYET PEXXUMOB PE3AHMA ITPY TOYEHNHA

HCJIB pa6OTBII HU3YUYHUTh IOCIACAOBATCIBHOCTE W MCTOJHUKY HA3HAYCHMHA
PEKMNMOB pE3aHUs ITPH TOUCHUU.

2.1. OBILLIUE CBEJAEHUSA

Ha3nauenue pexuMOB pe3aHMsl SIBJISIETCS BaKHBIM JIEMEHTOM IPpU pa3paboTke
TEXHOJIOTUYECKHX TMPOLIECCOB  M3TOTOBJIEHUS WJIM PEMOHTa JeTajeil Ha
METAUIOPEXKYIIMX CTaHKaX, MpUYEeM CaMOM paclpoCTPaHEHHOM  SIBISETCS
00paboTKa Ha TOKAPHBIX CTAHKAX.

Knaccudukanus TokapHbIX pe3noB. TokapHbIE pe3libl KIacCUDUIUPYIOT TIO
pAAY OTJIIMYUTENbHBIX TPHU3HAKOB: BHAY OOpabOTKH, WHCTPYMEHTAIHLHOMY
MaTepuaiy, Xapakrepy oopaboTku u np. (Tabmuua 2.1). BoIbIIMHCTBO PE3IIOB U3r0-
TOBJISIFOT COCTAaBHBIMH: PEXYIIas YacTh — U3 HHCTPYMEHTAIHHOTO MaTepuana,
KpeIexHasl 4acTh — U3 OOBIYHBIX KOHCTPYKIIMOHHBIX cTanier (Y7, ctans 45 u ap.).

OcHoBHble BHIbI TOYeHHMsA. K OCHOBHBIM BHJaM TOYEHHUS OTHOCSTCS:
NPOAOIBHOE HApPY)KHOE TOUYEHHUE, MOMEpPEYHOe HapyXHOe To4yeHHe (TmoapesKa
TOpIIa), OTpE3aHue, Mpope3aHue, BHyTPEeHHEe MPOoA0JbpHOe ToueHue (pacTouka). Ha
puc. 2.1 mpuBeneHa cXeMma MPOAOJBHOIO HApYKHOTO TOYEHHs, Ha KOTOpOU
0003Ha4YeHbl TOBEPXHOCTU 3arOTOBKU NPHU PE3aHUM U YKa3aHbl TJIABHOE JIBH)KEHUE
pe3aHus, IBIKEHUE TI0JJauU U 3JIEMEHTHI PEKUMa pe3aHMusl.

Ha puc. 2.2-2.3 npuBegeHbl HEKOTOPBIE CXEMbI ToueHHUs. J[JIs pa3InuHbIX BUOB
TOUEHHUS TPUMEHSIOTCA pPE3Lbl OMNPEACICHHBIX THUMNOB. [l MpoA0IbHOIO
Hapy>KHOT'O TOYEHHUS — MPOXOAHBIE NPSIMbIE U MPOXOJHBIE YIOPHBIC; IS IO-
NEPEeYHOro — TMOJpPE3HbIe, (PAcCOHHBIC; UId OTPE3aHUsl 3arOTOBKUM M IMPOPE3aHUs
KaHaBOK — OTPE3HbIC Y KaHABOUHBIE; JIJIsl BHYTPEHHETO MPOJOJIBHOTO TOYCHUS —
pacTOUHBIE.

Tabnuya 2.1
Kinaccudukanust TOkapHbIX pe3loB

OTINYNTENLHBIN HaunmenoBanue pesna
MpHU3HAK
[To Buxy 06padoTku [[Ipoxomnbie, moape3HbIC. Y IOPHEIE,
[IPOPE3HBIE, PACTOUHBIE, OTPE3HBIE,
rajresbHble, (acCOHHBIC, PE3bOOBBIC

[To naCcTpy™MeHTanmb- M3 ObICTpOpexyIIei cTanu, ¢ MIaCTUHKAMH

HOMY MaTepuaity 13 TBEPAOro CIUIaBa (METaFIOKepaMuKa 1
MUHEpaATIOKEPAMHUKa), U3 CBEPXTBEPABIX
MaTepuasoB

[1o nosoxeHuto IIpaBbie, 1eBbIE

TJIABHOTO PEXYIIETro

me3BUsI

[To xapakTepy OO6aupoyHbIe (YEPHOBHIE), YNCTOBBIE, NS

00paboTKH [TOHKOTO (aJTMa3HOTO) TOYCHUS

[1o ceuenuto crepxus [IpsiMmoyronbHbIe, KBaAPATHBIE, KPYIIIbIE




[To KOHCTpYKIIMH [Ipsimbie, OTOrHYTBIEC, U30THYTHIE,

TOJIOBOK OTTSHYTbHIE
[To cocoOy LlenbHBIC, C MPUBAPEHHON BCTHIK T'OJIOBKOMH,
M3rOTOBJICHUSA C IIPUIIAsHHOM IUIACTUHKOM, C IPUBAPEHHOMN

IUIACTUHKOM, C HAIIJIABJICHHOM T'OJIOBKOM, C
MCXaHUYCCKUM KPCIUVICHUCM ITJIACTUHOK,
BCTABKHU JIS IEPKABOK

-l
Puc. 2.1 Cxema Hapy»XHOT0 TOYeHHUs (0OTaUMBaHMS):

1 — oGpabaTheiBaeMasi TOBEPXHOCTh; 2 — 00OpaboTaHHas MOBEPXHOCTh; R, — mo-
BEPXHOCTh pe3anusi; D — nuametp oOpabaThiBaeMOi OBEpXHOCTH; 0 — nuamerp
00paboTaHHOM MOBepxHOCTH; Dy — rinaBHOE NBMXeHUE pe3anus; Ds — naBukeHue
noaauu; t — riryOuHa pezanus; A, B — Touku oOpabaThIiBaeMoi U 00pabOTaHHOM

MTOBEPXHOCTEH, HAXOAAIINECS Ha TTOBEPXHOCTH PE3AHMSI.

a ]
or | I

Us s

—_

Puc. 14.2 CxeMbl TOUEHUS:

a — TornepevyHoe ToueHue; 6 — orpe3anue (Ipope3aHue).



\ \
Puc. 14.3 PactaunBanue oTBEpCTHUI:

a — CKBO3HBIX; O — TITyXuX.

METOAVKA HABHAYEHUA PALIUOHAJIBHOI'O PEXXUMA PE3AHUA

Bri6op matepmana pexymiend yactu pesna. Ha BeiOOp Marepuana pexyiiei
4acTH TOKAPHBIX PE3I0B OKAa3bIBAIOT BIMSHUE YCIOBUS W BHUI 00pabOTKU
(IpepbIBUCTOE WM HEMPEPHIBHOE pe3aHuE, HAIMYUE JINTEMHOW KOPKH, YHCTOBOE,
YEpHOBOE U JIp.)» a Takxke oOpabarbiBaeMblil MaTepuai. Pexyras 4acTh TOKapHBIX
pa3MEPOB M3rOTABIMBAETCA U3 METAIOKEPAMHUUYECKUX, MUHEPATOKEPAMHUUECKUX,
0e3B0JIb()PAaMOBBIX TBEPJIBIX CIUIABOB, pPEXe M3 OBICTPOPEXYyLIeH cTaau u
CBEPXTBEPJIbIX MaTepHayioB. TBeplble CIJIaBbl B BHJE IUIACTUH COCIUHSIOT C
KPEMEeXKHOM YacThIO ¢ MOMOIIBIO MAaWKK WIIM CIEHUATbHBIX BBICOKOTEMIIEPATYPHBIX
KJICEB, MHOTOTpPaHHbIE TBEPJOCIUIABHbIC IIJITACTUHBI 3aKPEIUIIIOT IpUXBaTaMH,
BUHTaMH U T. II.

PexoMeHyeMble MaTepuanbl A PEXKYIIEHM YacTH TOKapHBIX PE3IOB
MIpUBEICHBI B Tabmmie 14.2.

Onpenenenne reoMETPUYECKUX MapaMeTPOB PEXYIIEH YacTH M pPa3MEpOB
pe3na. Pa3Mmepnl pe3loB ONPEAEISIOT B 3aBUCUMOCTH OT MX OTIMYUTEIbHBIX
npu3HakoB (Tabmmia 14.1). Pa3Mepsl momepedyHOro Ce4YeHHs JepKaBKH peslia
OepyT B 3aBHCHMOCTH OT BBICOTHI IIEHTPOB CTaHKa, HA KOTOPOM BBIMOJIHSETCS
pabota. Ilpu BeicoTe meHTpoB 150-160 MM pekOMeHIyeTcsi ceueHUue JeprKaBKU
BxH = 12x20 mm (B — mmupuna, H — BbicoTa), nmpu BbicoTe 1IeHTpoB 180-200 MM
— ot 12x20 no 16x25 mM, nipu BbicoTe 1EeHTpoB 250-300 MM — ot 16x25 1o
20x32 mMm.

JIns TokapHbIx ctaHkoB moxaenent 1A62,1A62b, 1A62I°, 1B62I°, 1K62, 16K20
BbICOTA LIEHTPOB cocTasigeT 200 mm, aist mogenu 1A616 — 160 mm.

Pa3Mepbl TOKapHBIX MPOXOJHBIX OTOTHYTHIX PE3IOB C IJIACTUHKAMU U3 TBEPIOTO
CIuiaBa mpuBeeHbI Ha puc. 14.4 u B Tabnune 14.3. [Ipumep ycnoBHOT0 0003HaUYEHUS
npaBoro pesna cedenueM HxB == 25x16 mwm, ¢ yrinom Bpe3Ku IUTACTUHKU B CTEPIKEHB
0°, ¢ nnactuHkod M3 TBepaoro cruiaBa mapku T15K6: Pezenr 2102-0055 T15K6
I'OCT 18877-73.

Tabnuya 2.2
Marepuansl pexyiien 4acTi pe3LoB



Mapka crniaBa npu

00paboTke
cTau YyryHa
XapakTtep yraepo- paka-  |HB240 [HB400-
00paboTKn TUCTOM [TEHHOM 700

1

nerupo-

BAHHOU
Uepnosoe Touenue no [TSKII BK8 [BKS
Kopke u okanune npu [[5K12B BK8B BK&8B
HEPaBHOMEPHOM BKS BK4
CEUYEHUH Ccpe3a U BKS83
MPEPHIBUCTOM
pe3aHuu ¢ yaapaMu
UepnoBoe Touenue 1o [T14K8 BK4 | BK6M
KOpKE Ipu T5SKIO BK8 BK4
HEPaBHOMEPHOM ceye- BK6
HUU cpe3a U
HEIMPEPBHIBHOM
pe3aHuu
[ToryuucToBoe u T15K6 [T5K10 BK4 | BK6M
YHUCTOBOE TOYEHHUE T14B8 |[BK4 BK6
MIpY MPEPHIBUCTOM T5K10 [BKS BKS8
pe3aHuun BCK-60 THM-20

BCK-63 B3

B3
Tounoe Touenne npu [I30K4 [T14K8 BK3 |BK6M
IIPEPBIBUCTOM T15K6 [T5K10 [BK3  [BK3
pe3aHuun BK4 BK4
Tounoe Touenue npu [TO0K4 [T30K4 BK3 [BK6M
HETPEPHIBHOM T15K6 [BK3M BK3M
pe3aHuu BK6M BK3

BK3M

Otpeska u npope3ka [[15K6 BK6M [[BK3  BK6M
KaHaBOK T14K8 [BK4 BK3M BK3M

TSK10
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Puc. 2.4 OcHOBHBIE TapaMETPhI MPOXOTHOTO OTOTHYTOTO pe3lia

Pa3mepsl TOKapHBIX TPOXOIHBIX OTOTHYTBIX PE3LIOB

O603naueHue|Ceuenue |Jlnuna | @opma
peslla  |pes3la, | Imia-

HxB, MM MM CTHHKH,

I'oCT

2209-69
2102-0071 |16x10  |100 01b
2102-0073 |16x12  |100 01b
2102-0075 [20x12 |120 01b
2102-0077 [20x16  |120 02b
2102-0055 [25x16  |140 02b
2102-0079 [25x20  |140 02b
2102-0059 [32x20 |170 02b
2102-0081 [32x25  |170 02b
2102-0063 40x25 200 02b

Tabnuya 2.3

B ycinoBusAX cepuiiHOrO M MaccoOBOIO IMPOM3BOACTBA NPUMEHSAIOTCS pe3lbl C

MCXaHHNYCCKHUM
MHUHCPAJIOKCPAMUKH.

2) OBBIIIEHUE CTOMKOCTH HA 20-25% 10 cpaBHEHUIO C HAIASHHBIMU PE3LAMH;

KPCINICHUCM  MHOTI'OTPAaHHBIX

[Ipumenenue
HenepeTaurBaeMbIX IJIACTHH Ha pe3lax 00ecreunBaeT:
1) COKpAILlEHHUE BCIIOMOTaTEJIbHOIO BPEMEHU HA CMEHY U IIEPETOUKY PE3LIOB;

TBECPAOCIIJIaBHbIX
MHOT'OI'paHHBbIX

IJ1aCTHH

n

TBCPAOCIIIABHBIX

3) COKpallleHHe 3aTpaT Ha MHCTPYMEHT B 2—3 pa3za M morepb Bojdbdpama u

kKoOasnbTa B 4-4,5 pasa;

4) YOPOUICHUEC HHCTPYMCHTAJILHOT'O XOBHﬁCTBa;



5) yMEHbILIEHHE pacxo/ia abpa3uBOB Ha 3aTOUKY.

MHororpaHaple TJIACTHHBI PA3IMYHBIX (OPM HUMEIOT IJIOCKYI0 TIEPETHIO
MOBEPXHOCTh C BBIKPY)KKOW WJIM BBHIIUIM(OBAHHBIE JTYHKH H MOTYT OBITH C
OTBEpPCTHEM WJIU 0€3 HETO.

CBepxTBep/ple HHCTPYMEHTAIBHBIE MaTepHalbl MPEAHA3HAUCHBI ISl YMCTOBOMN
00pabOTKM MaTepHUAIOB C BBICOKUMH CKOpPOCTAMH pe3aHus (cBeimie 500 m/MuH), a
Takke MaTtepuaioB ¢ Oombinoi TBepaocthio (HRC > 60). HambGonee pacmpo-
CTPaHCHHBIMH CBEPXTBEPJBIMH MaTepHaaMH SBJSIOTCS MaTepHalbl Ha OCHOBE
KyOHnueckoro HUTpuaa 6opa.

N3roToBISIIOT pe3libl, OCHAIICHHBIE PEXYIIUMHU IJIACTUHAMU W3 KOMIIO3HTA,
IPUYEM DPEXYIIHE AJIEMEHThl MOTYT OBITh KaK IMEpeTaurMBacMBbIMH, TaK U B BHUJC
MHOTOTPAaHHBIX HETIEPETaYNBAEMbIX IJIACTHH.

2.2. HABHAYEHUE I')/1TYBUHbBI PE3AHUS

['my6uny pe3anus 1 cienayer OpaTh paBHOM MPUITYCKY HA 00paOOTKY Ha JaHHOU
onepauuu. Eciii npUIycK HENb3sl CHATH 32 OJMH pabo4uil X0/, TO YHCIIO MPOXOA0B
JOJKHO OBITh BO3MOKHO MEHBIIIUM (JBa pab0YMX X0J1a: YEPHOBOW U YHCTOBOM).

[Ipu uncroBoit 00paboOTKe TIIyOMHA pe3aHMs 3aBUCUT OT TPEOYEMBIX TOUHOCTH M
IepoxoBaTocTh 00paboTaHHON moBepxHOCTU. Ilpu mnapamerpe IEpOXOBATOCTH
MOBEPXHOCTHU 10 RZ = 20 MKM BKJIFOUUTEILHO ITyOHMHA pe3anusi pekomenayercs 0,5-
2 MM, ipu Rz < 0,8 mxkm — 0,1-0,4 mm.

B cBoto ouepenp, BennunuHa NPUIyCKa 3aBUCUT OT psiaa (PaKTOpOB, @ UMEHHO OT
pa3Mepa U3rOTOBJISIEMOM JleTalM, METOJa IIOJyYeHHUs 3aroTOBKM, MAacIITa0oB
IIPOU3BOJICTBA (YUCIIa U3TOTOBISIEMBIX JIeTalel) U T. 1.

3aroToBKaMu MOTYT SBJIATHCS: MPOKAT (KPYIJIbIMA, KBaJpaTHBIA H JIp.)»
IIOKOBKM, INTaMIIOBKHM, OTJIMBKW. lIpumyck Ha CTOpOHY Uil IITaMIIOBOK
Kojebmercs B mpeaenax 1,5- 7 Mm, 1 TOKOBOK — 2,5-20 MM, IJI OTIIMBOK —
3-30 mm.

2.3. HABHAYEHMUE BEJIMYUHBI 1IOJJAYN

[Ipu yepHOBOW 00pabOTKE BHIOMPAIOT MAaKCHMAJIBHO BO3MOXHYIO IMOJauy,
UCXOASl W3 TPOYHOCTH M IKECTKOCTH CHCTEMBI «CTaHOK-TIPUCIIOCOOJICHHUE-
WHCTPYMEHT-JIETANIb», MOIIHOCTH IPHUBOJIa CTAaHKA U APYTUX OTPAHUYIUBAIOIINX
(haKTOpOB.



[lonaym npu 4epHOBOM HAPYKHOM TOYEHUH, MM/00

Jlnamerp [Tonaua B, MM/00, Tipu T1yOUHE pe3anus 1,

meTainy, MM

MM Jo3 | 35| 58] o3| 35 | 58

Crasp UyryH ¥ ME/IHbIE CILIABBI

Jlo 20 0,3-
0,4

20-40 0,4- | 0,3- 0,4-
0,5 04 0,5

40-60 05 | 04- |03 | 0,6- 0,5-0,8 | 0,4-0,7
0,9 0,8 0,7 0,9

60-100 06- |05 |05 |08- 0,7-1,2 | 0,6-1,0
1,2 1,1 0,9 1,4

100-400 | 0,8- | 0,7- | 0,6- | 1,0- 0,8-19| 0,8-1,1
1,3 1,2 1,0 1,5

400-600 | 1,1- | 1,0- | O0,7- | 13- 1,2-15| 1,0-1,2
1,4 1,3 1,2 1,6

500-600 | 1,2- | 1,0- | 0,8- | 1,5- 1,2-16 | 1,0-1,4
1,5 14 13 1,8

[Togauu pu YMCTOBOM TOUCHUU, MM/00

[Tapamerp Pannyc npu BepimHe pe3aHus T,
IIOBEPXHOCTH, MM
MKM
Ra Rz 04 |08 | 12| 16| 20| 24
2,5 0,14| 0,20| 0,25| 0,29| 0,32 0,35
20 0,25| 0,33 0,42 0,49| 0,55/ 0,60
40 0,35| 051 0,63| 0,72| 0,80] 0,87
80 0,47| 066 0,81| 0,94| 1,00 1,14

Tabnuya 2.4

Tabnuya 2.5

[Tpu ymctoBoit 00paboTKe MoAady BHIOMPAIOT B 3aBUCHUMOCTH OT TpeOyemoii

CTETIEHU TOYHOCTH M IEPOXOBATOCTH 00PaOOTaHHOU MOBEPXHOCTH.

3HaueHus nojay npuBeaeHsl B Tabmmuax 2.4 u 2.5. Ilocne BbiOoOpa mogauu mo
CIpPaBOYHBIM TaOJMIIAM €€ YTOYHAIOT [0 TMAaclopTy CTaHKa U BBIOMPAIOT
(bakTHyeCcKyr0 — OJKalIyio (MEHBUIYIO).

2.4. ONIPEJEJEHUE CKOPOCTH PE3AHUSA



CKOpOCTb pe3aHus, J0IYCKAEMYIO PEXYIIUMH CBOMCTBAMHU MHCTPYMEHTA,
PACCUYMUTHIBAIOT MO cleAyomuM Gopmyiiam: 1) mpu HapyKHOM MPOJIOJIBHOM U
MONEePEYHOM TOUYEHUU U PaCTauYUBAHUM:

C

\

v=— LK,
T™t*sY

2) Ipu OTPE3aHUH, IPOPE3aHUH U PACOHHOM TOUCHUU:

rie V. — CKOpoCTh pe3aHus, M/MHH, C, — KO3()QHUIMEHT, 3aBUCAIIMNA OT

MEXaHUYECKUX CBOMCTB U CTPYKTYphl 00pabaThiBa€MOT0 mMaTepualia, MaTepuasa
pexXyIliell yacTu peslia, a Takke OT YCJIoBUM 00paboTku; T — CTOMKOCTH
WHCTPYMEHTa, MUH (CpelHee 3HA4YeHHE CTOMKOCTH MIPOXOJHBIX pPE3LOB IpHU
OJTHOUHCTpYMEHTHOM 00padoTtke — 30-60 MuH; s pe3b0OBBIX, (HAaCOHHBIX
pe3noB — 120 MuHn); t — riybuHa pe3anus, MM; S — 1mojiada, MM/00; m, X, y —
nokasatenu creneneit; K, — obmuii monpaBouHbIi KO3 HUIIUEHT.

3nadenuss moctossHHOM C, M JaHHBIX TAOJMYHBIX YCJIOBHM pe3aHUs |
NOKa3aTeNu CTENEHH X, ), M MPUBEACHBI B Ta0nuie 2.6.

OO6mmit monpaBoyHbId KO3 duiment K, MpencTaBiseT cOO0W MPOU3BEIACHHUE
OTHENBHBIX KOI(P(GUIMEHTOB, KaXIbIH W3 KOTOPHIX OTpakaeT BIIMSHUE
orpeziesIeHHOro (pakTopa Ha CKOPOCTh PE3aHMUS:

I‘<V = Kmv Knv I‘<LIV

rae K,, — TONpaBOYHBIA KOA3()(PUIHMEHT, YIUTHIBAIOMUN (PU3UKO-MEXaHUUECKUE
cBoiicTBa oOpabareiBacMoro matepuana (tabmmmel 2.7,2.8); K, — mMarepuan
pexyiiei yactu (tadauna 2.9).

Koadounment K, yduThIBaeT COCTOSHUE TOBEPXHOCTH 3aroToBku. Jms
noBepxHocTel 06e3 Kopku oH paBeH 1,0. [y moBepxHOCTEW ¢ KOPKOM: MpoKaT —
0,9; mokoBka — 0,8; Mennele M amoMuUHHEBBIE criaBel — 0,9; cTajbHBIE H
yyryHuele ommBku — 0,8-0,85 (mopmanphas kopka) u 0,5-0,6 (cuibHO
3arpsi3HEHHAs KOPKa).

3Has JONyCTUMYIO (pacyeTHYI0) CKOPOCTh PE3aHUs U, ONPEAEISIIOT PACUETHYIO
4acTOTY BpallCHUS:

ne 1000v
7D



r7ie 1 — 4YacToTa BpallleHus AeTanu, MuH ; D — auamerp meranu, MM; u 6epyT
6JIPI}I(aI>'IHIy}O (i)&KTI/I‘IﬁCKYIO 4aCTOTY Bpall€HHA I10 IIAaCIIOPTY CTaHKa IIPpU YCIOBUH
Iy <n.

ITo BBI6paHHOﬁ qaCTOTC BpallCHUA ININHUHACIA CTaHKa IIOACYHUTBIBAIOT
(I)aKTI/I‘ICCKYIO CKOpPOCTh pE€3aHUA:

7Dn,
v, =
1000
Tabnuya 26

KoadduruenTst 1151 onpeneneHuss CKOpOCTH pe3aHus
MartepuanBua Mare- [[lomaual cC,, X y m
neranu  |oOpa- puan |S

00TKH pesia

Touenue T15K6 [S<0,3 | 420 0,20
Yraepoau S>0,3 | 350 | 0,15/ 0,35| 0,20
cTas Otpesanu|[T5K10 47 0,80| 0,20
CTaJIb e
C a, = -Hape3anu[T15K6 244 | 0,23] 0,30 0,20
750 MIla ¢ pe3n6bI

Touenne BK6 292 | 0,15] 0,20( 0,20
Ceppbiii S>0,4| 243 0,40
YyT'yH OTtpesann | BK6 68,5 0,40| 0,20
HB190 e

Hapezann|BK18 83 0,45 0,33

€ pe3bObI

Tabnuya 2.7

[TonpaBounskIil KO3pGULIHUEHT K, YYUTHIBAIOIIUNA BIUSIHUE (PU3UKO-MEXaHUUECKUX

mv 2

CBOMCTB 00pabaThIBa€MOro MaTepuaia Ha CKOPOCTb Pe3aHusl

OO6pabaTteIBaeMbIit Pacuernas popmymna
MaTepuan
Crainp K,, =Kr-(750/c,)™
Ceperii 4yryn K,,= (190/HB)™
KoBxkuii 9yryn K., = (150/HB)™




[ToripaBouHkIit KOd(phuLIHEHT K

Tabnuya 2.8

Koaddurumentst qi1s onpeaenenust K,

Oo6pabatsiBaemblii Koappumuent K,  Iloxazarenu
MaTepHan st MaTepHuala CTENeHH I, IPU
MHCTPYMEHTA o0paboTke
pes3ramu
U3 OBICT-U3 TBEp-U3 OBICT-U3 TBEP-
POpEX. [TOTO POPEXK. |1OTO
CTalli  [CIUIaBa [CTAIM  [CTIJIaBa
Crans yrnepoaucras (C < 0,6%):
o <450 MIla 1,0 1,0 -1.0
.= 450-550 MITla| 1,0 | 10 | 1,75
o> 550 MIla 1,0 1.0 1,75
O6pabareiBaembiM MaTepuan | Koaddunuent K, [[lokazarenu
JUTSI MaTepuaia  (CTENeHH NV, Mpul
WHCTpYMEHTa  (00paboTKe
e31aMH
13 OBICT-M3 TBEp-U3 OBICT-H3 TBEp-
pOpex. |moro pPOpeX. [10ro
CTany  [CIUlaBa  [CTAJM  [CTUIaBa
Cranp moBbIIeHHON U Bbicokoi 0,85 0,95 1,76
00pabaThIBAEMOCTH  pE3aHUEM,)
XPOMUCTAs
Cranb yraneponucras (C > 0,8 0,9 15
0,6%)
Cranb XpOMOHUKeJIEeBasl, 0,7 0,8 1,25 10
XpOMOMOJIHOICHOBaHA T BAsI
Uyrys:
CephIi 1.7 1,26
KOBKHUH 1,7 1,26

uv ?

Tabnuya 14.9

y‘H/ITBIBaIOHII/Iﬁ BJIIMSIHUC MHCTPYMCHTAJIbHOI'O

MarcpHrajia Ha CKOPOCTb PC3aHUA

Oo6pabaTbIBaeMbIii MaTepHa Mapka pe3na K,
Cranb KOHCTPYKLMOHHAs T5K10 0,66

T15K6 1,0

T30K4 1,4




BK8 0,4
Kopposuonno-croiikue BKS 1.0
1 KapOIPOYHBIE CTAIH T5K10 14
T15K6 19
P18 0,3
Cepblit 1 KOBKHI 9yT'YH BKS 0,83
BK6 1,0
BK4 2,5
BK3 1,15
Cranb, 9yryH, MEJIHbIE P6MS5 1,0
Y aJIFOMUHUEBBIC CIIJIaBbI BK4 2,6
BK6 2,7
XBI' 0,6

IHopsiok BhINOJTHEHUSI Pa0OTHI U CO/IEPKAHUE OTUYETA

Paccuntath pexuMbl pe3aHus Ha OJHY U3 MOBEPXHOCTEN OTIUBKHU (IO YKA3aHUIO
IPEno1aBaTess).

1. BriOpatb MaTepuan pexyiiei yactu pesia mno tadnuue 14.2.

2.0npenenuTb reOMEeTpUUECKHUE TapaMeTphl PEKYILEH YacTH U pa3Mepshl pesla.

3.Paccunrtarh 3HauCHUS TITyOMHBI PE3aHUS ISl KaXKI0TO MPOX0/a.

4. BpIOpaTh BeTUUMHY MOJAuu S AJIs KXKAO0ro Mpoxoa no tabnunam 14.4 u 14.5.

5.Paccunrtates nonpaBounslii koaddunuent K, no tabmuuam 14.7-14.10.

6.BwiOpats 3nauenus C,,, x, y, m 1o Tabmune 14.6.

7.Paccuntatp 1o ¢opmyiaM 3HaUEHHE CKOPOCTU PE3aHUs U U YaCTOTY BpPAILECHUS
IITTUHEIS 11

8.CocTaBuTh NUCHbMEHHBIN OTYET 1O padoTe.

9.Cooeporcanue omuema: Ha3zBaHue pabOTBI, TIIedb PaOOTHI, OCHOBHBIC
TEOPETUUECKHUE CBEJICHUS, PAaCUEThl PEKUMOB 00paOOTKH.

KoHTpoJibHBIE BONPOCHI

1.TTo xakuM mpr3HAKaM KJIACCU(PUITUPYIOT TOKAPHBIE PE3IIHI?

2.Kakue Buanl ToueHUs BbI 3HaeTe?

3.0numuTe KOHCTPYKIUIO TOKAPHBIX PE3IOB W MaTepHaibl, U3 KOTOPHIX OHHU
WU3TOTOBIISIIOTCS.

4.Kak Ha3HayaeTcs IIIyOrHa pe3aHus IPH TOYCHUH?

5.0T1 kakuX (aKTOPOB 3aBUCUT BEJIMYMHA TIOJIaYH IIPU TOUCHUH?



6. Kak onpezensercs CKOpOCTh pe3aHUs MIPU TOUECHUN?
7.B 4em coCTOUT IpoBEpKa MO MOIHOCTH IPUBOJA IUITUHEIS CTAaHKa



JlabopaTopHas pabora Ne3
. CTpykTypa ynpaBiasiomeii nporpaMmsl B craHkax ¢ UITY

3.1 Ilens u 3agagu paboTHI

O3HaKOMMTBCS C CHUCTEMaMHM KOOpPAMHAT, TUIOM M OOLIMMHU NPUHLIMIIAMH OpraHHU3aLUu
ynpasistomux nporpamm  (YII), ucnons3yeMmblx B MeTaulopexymux craHkax ¢ UIIY s
obecnieyeHns uX (PyHKIIMOHUPOBAHHUS B MIOTyaBTOMaTHUECKOM U aBTOMATUYECKOM PEXKHUMAaX.

3.2.0CHOBHEI € TEOPETHIECKHE CBEICHUS

VYnpasisommas nporpaMMa 3aliChIBa€TCsl B BUJIE MOCIEA0BATEIbHOCTH KapOB, UMEIOLINX
CBOIO CTPYKTYPY U COCTOSIIIIMX U3 CJIOB, PACIOJIOKEHHBIX B ONpeIeIeHHOM nopsake. Kaxaplii kaap
VII comepxutr cinoBo < Homep Kaapa> M OJHO WM HECKOJIBKO CIIOB, PAaCIOJIOKEHHBIX B
ompenenenHoMm mopsake. Kamp YII moxer coxmepxkatsh cinoBo <IloaroroButenbHas (yHKIHS™>,
<Pa3zmepHoe nepemenienue>, <OyHkuus noaadn>, <CKOpOCTh TNIABHOTO ABWKEHUS>, <DyHKIUA
MHCTpyMeHTa> 1 <BcnomoratensHas ¢pyHkuus™>. CI0oBO, B CBOIO OYE€pe/lb, COCTOUT U3 OYKBEHHOT'O
CUMBOJIa (aapeca) U CIeAYyIOIIeH 3a HUM YUCIIOBOM MH(OpMAIMH, TIPEICTaBIISIONIEH cO00i Ynciio
CO 3HAKOM WM LEJIOYUCIICHHBIM KOJA. DyKBEHHBIN aapec yKa3bIBACT BUJ OIMUCHIBAEMOM CIOBOM
nHopmanuu. O603HaYEHHE CUMBOJIOB apecoB MpuBeneHo B Tadu. 1. Hanmpumep, cioro X-001500
03Ha4yaeT KOMaHIy Ha MEepPEMEIEHNE NHCTPYMEHTA IO OCHM X B OTPHUILIATEIBHOM HAIIPaBICHUM Ha
1500 equHML TMCKPETHOCTH.



Tab6mmia 1.

CuMBOJIBI 3Ha4YEeHUsI CUMBOJIOB
aZpecoB
A, B, C | YrnoBsle epemMenieHus, COOTBETCTBEHHO, BOKpYT ocel X,Y,Z. YTIoBoe nepeMenieHme
D BOKPYI' CHENHANBHOM oOcH (WM TpeTbss (YHKIMS TOJa4d, WIH KOPPEKIUs
WHCTPYMEHTA).
E VYrioBoe mepemMenieHrne BOKPYTr CHEUabHON ocu (WiaH BTOpas (QYHKIUS TOJAYH WA
HOMED Kajpa Mepexosa).
F DyHKIHA I0JaYH.
G [ToaroroBuTenpHast QYHKIIHS.
CuMBOJIBI 3Ha4YeHUsI CUMBOJIOB
aJIpecoB

I,J, K |IlapaMeTpsl HHTEPIIOISAINUN WM AT Pe3b0bl, COOTBETCTBEHHO, BAOJb oceil X,Y,Z
BcnomorarenbHas GyHKINS

M Howmep xangpa

N Tperbu QyHKIIMU TIepeMeENIeHUH, MapaieTbHbIX, COOTBETCTBEHHO, OCIM X W Y (WU
P,Q napaMeTpbl KOPPEKIUHA HHCTPYMEHTA, WIH ITapaMeTPhl MMOAPOTPaAMM)
Tpetbs GyHKIUS NepeMelleHus, NapamiedbHoro ocu Z (WM mapaMmerp KOpPpeKIUuU
MHCTPYMEHTA)

R CKOpOCTh TJIABHOTO JIBMKCHHS (IITTAHIES)
OyHKIHA UHCTPYMEHTA
S Bropsie pyHKIIMN Iepemeniennii, mapauienbHbIX, COOTBETCTBEHHO, ocsaM X,Y,Z
T Obparenue K moaArnporpaMme
U, V, W | KomnuecTBO MOBTOPEHUN YIaCTKOB TPOTPAMMBI
L
H

Ilpuvevanng.  1.CumBonst H u L MOryT GbITh He ONpe/Ie/IeHbL.
2.Ecin cumBoaesl D,E,P,Q,R,U,V,W He ucnonp3yiTcs B CUCTEME
UITY B yKka3aHHBIX B TaOJUIE 3HAYCHHUSX, TO OHM MOTYT OBbITh NMPUMEHEHBI B KaueCTBE OPYTUX
CHEIMAIbHBIX 3HAYEHUI.

VYnpasisiomass nporpaMMa COCTaBJISIETCS TakuM 00pa3oMm, uTOObl B OJHOM Kajpe
3aMuchIBaNach TOJNBKO Ta F€OMETpUYEcKasi, TEXHOJOTMYeckass M BCIOMoraTelibHas HH(OpMalus,
KOTOpasi U3MEHSAETCS 110 OTHOUIEHMIO K MPEABIAYIIEMY KaJpy.

Kaxxnas ynpasisironas mporpamma J0JKHAa HAUMHATHCS CUMBOJIOM <Hauasio mporpammsr>.
CnoBa B kaxxaoMm kaape YII noskHbl 3anmuceiBaThes B cienyromeM nopsake: <Homep kaapa>,
<[logroroBurenvHas QpyHKIUs>, <Pasmepnslie nepemernieHus>, <Oynkuu nogaun>, <CKOpOCTh
IJIABHOTO JBM)KEHUSA™>, <DyHKIMU UHCTPYMEHTa>, cuMBoJ1 <KoHen kagpa>.

CnoBo <Homep kaapa> HCIOIB3YETCS NIl 0003HAYEHHUs 3JIEMEHTapHOTOo ydacTka YII u
CIly’)KUT BcromorarenbHoil uHpopmaruei. Homep kanmpa 3amaercs aapecoM N UM IETbIM
JNECATUYHBIM 4uciaoM. PanoHanpHa nmocienoBareabHas HyMepanys KaapoB, OJHAKO JTOMYCKAIOTCs
mo0ble TIepexo/bl HOMEPOB U CTPOTO OrOBAPHBAETCS JIMIIL WX HE TOBTOPSEMOCTHh B Ipeaenax
onnori YII. Bo wu30exaHwe W3MEHEHHS B TIPOIIECCE PEIAKTHUPOBAHMS paHEE YCTaHOBJICHHOM
IIOCJIEI0BATEIBHOCTU NPAKTUKYETCS POU3BOAUTH 3allMCh HOMEPOB KaJpOB OCHOBHOW IIPOrpPaMMBI
B CTaplux paspsaax cioa <Homep kagpa>. Torna npu HyMepanuy HOBBIX KaJpOB UCIOJIb3YIOTCS
MITaJIIMe paspsiabl 3Toro cioa. Hampumep, ecinu mexay 15-m u 16-m kagpamu YII HeoOxonumo
BCTaBUTbH JBa HOBBIX KaJipa, MOCIEI0BATEIbHOCTh KaJIpOB OyIeT BBIMJIAIETh TaK:

N 150, N 151, N 152, N 160.

CnoBo <IlogroroButenvHas (yHKIUS> OmMpeneseT pekum padborel cuctembl YITY. Oto




cJI0BO 3ajaercs aapecoM G U JBY3HAUYHBIM AECATHUUHBIM KOJOBBIM unuciaoM. OyHkius G neicTByeT
70 TeX TOp, MOKa OHAa He OyJeT 3aMeHeHa WM OTMEHEeHa Jpyroil pyHkiued. B xagpe He MOxeT
ObITH 3amucaHo Oojiee OJHOW MOATOTOBUTEIHHOM (YHKIMU W3 OCHOBHOM TpyNmbl. 3HAYCHHUS
Pa3IMYHBIX TOATOTOBUTENbHBIX (QYHKIIUN MpUBEIEHBI B TAOIUIE 2.

Tabauya 2
Ob6nactb
BcnomorarenbHbie JIeHCTBUS HaumMmenoBanue 3HayeHue
dyHKIMU GyHKIMU
[lepemenienne Ha OBICTPOM XOJy B 33JaHHYIO TOUKY.
GO0 | [osnmmonnpoBanne |Panee 3amanHas pabGodas momada HE OTMEHSETCS.
Ilepememennss 1O  ocsiM  MOTYyT OBITH  HE
KOOPJIMHUPOBAHBL.
G01 | JIuneiinas Ilepememnienue ¢ 3anmporpaMMHUpPOBAHHON TMOAAYEH IO
HMHTEPNOJIALHNS IIPsIMOM K TOUKE
JBuxeHue mno Ayre OKpPY>KHOCTH COOTBETCTBEHHO B
G02, G03 | Kpyrosas OTPHLATENBHOM W TIONOKHTENBHOM HANpPABICHUH C
MHTEPNOJIALNS 3alporpaMMHUpPOBAaHHON NToayei.
G04 - ITayza Brinepkka B 0oTpaboTKe Ha OMpeaelieHHOE BpeMs,
YCTaHOBJIEHHOE Ha IYJbTE WJIU 33JAHHOE B KaJpe
GO06 | [Tapabommueckas JlBmxenue mo mapabojie C 3amporpaMMUPOBAHHOM
WUHTEPIOJIALNS nojgayei
G08 - Pazron [InaBHOE  yBenWYeHHWE  CKOPOCTH  TMOJAYU IO
3aporpaMMHUPOBAHHOTO €€ 3HAayeHWs] B Hayaie
JIBHXKEHUS
TopmoxkeHue B koH1le |IlnaBHOe  yMeHbIIEHHE CKOPOCTH  MOAAYd  JO
G09 - Kazpa (DUKCUPOBAHHOTO 3HAYCHHS MPU HPUOIMKEHUU K
3a/laHHOM TOUKe
3ananue cooTBETCTBEHHO 1uiockocter XY,ZX,YZ nmist
G17,G18, G19 Ti ITnockocTh 00pabOTKU | TaKUX (QYHKOUH, KaK KPyroBas HHTCPHOJISIIHS,
KOPPEKIIHSI PEXKYIIEr0o MHCTPYMEHTA U JIp.
Hapesanue pe3pObl COOTBETCTBEHHO C IMOCTOSIHHBIM,
G33,G34, G35 | Hapesanue pe3n0b1 YBEJIMYUBAIOLIMMCS WM YMEHBIIAIOIUMCS 11aroM
G63 XIX Hape3aHue pebObI MeTunkom
G64 - 06paboTka KoHTypHas 06paboTka
G0 VI AbGcomoTHbI pasmMep | OTcuer mepeMmenieHuir B aOCOJIOTHOM — cucTeMe
KOOpJIMHAT C HA4yaJioM B HYJEBOM TOYKE CHUCTEMBI
yIry
G9o1 VI Pasmep B Orcyer mnepeMeuIeHUl OTHOCUTENILHO MpeablaylIei
MPUPAIICHUSX 3anporpaMMUPOBAHHOM TOUKH
G92 - VYcraHoBka a0coMOTHBIX | I3MeHeHHne COCTOSTHUS aOCOIOTHBIX HAKOMUTEIeH
HaKomuTesen TMOJIO’KEHUS T.€. 3alaHue HOBOM CHUCTEMbI KOOPAUHAT
10JIOKESHHUSI
G94, G95 VI Enununa nsmepenuit | CKopocTh MOAa4YM COOTBETCTBEHHO B MM/MHH H B
[o1aun MM/00
G96 X1V CkopocTb CKopOoCTb pe3aHusi HOCTOSTHHAS
G97 Otmena G96
G41,G42 AV Ha panuyc, cooTBeTCTBEHHO, JeBas U mpaBast
G40 Koppexius OtMmeHa
G43.G44 X\ WHCTPYMEHTA [TonoxurenbHasi U OTpULIATENbHAS
! OtmeHa
G49

uHpOopMaluu.

Oynkiun G94, G97 - oTpabaTeIBaloTCs IO YMOTYAHHUIO.
CinoBo <Pa3zMepHOoe mnepemMenieHne™> TMpeIHA3HAYCHO I 3aJaHusi TeOMETPUUYECKOM

DTO CJIOBO 3allMCHIBAETCI B

Kaape B

CIICAYIONEM TOPSAKE aapecoB:




xXY,Z,UV,W,PQR,IJKAB,CD,E.

Yucna, crosmue mocie OyKBEHHBIX aJpecoB B cioBax <Pa3MmepHble NepeMelieHus >,
O3HAYaIOT MO0 KOOPIMHATHI ONOPHBIX TOUEK TPACKTOPUH MHCTPYMEHTA (a0COIIOTHBIE pa3Mepsl),
nub0 mpuUpalleHus KOOPAMHAT 3TUX TOYEK (pa3Mepbl B MpupaleHusx). Pazmeps! 3anuchiBaioTcs
LEJBIMHU YUCIAMHU CO 3HAKOM C YYETOM JIMCKPETHOCTH 3a/IaHUsI pa3MEPOB ISl KOHKPETHON CUCTEMBI
UITY. IIpu sToM 3HaKk "+" MOXET HE yKa3bIBaThCA. TpPaeKTOpUsS MHCTPYMEHTA MOXET COJIEPKATh
YUYaCTKHU TEepEeMELICHHI Ha OBICTPOM XOJy M YYaCTKH JIMHEHHON, KPYrOBOW MM MapaboIudecKoi
MHTEPIOSINHA, KOTOpPble MHCTPYMEHT MPOXOAMT Ha paboueil mojade. XapakTep MepeMelieHus
3a/1aeTcs B KaJpe COOTBETCTBYIONIEH moarorosurensHoi pynkuuein GO0, GO1, G02, GO3 wmu GO6,
€clii OHa He ObUIa 3amporpaMMHpoBaHa B Npeablaymmx kaapax YII, ¢ aapecammu paszMepHBIX
nepemenienuit (X,Y,Z).

HauanpHas Touka KaXJI0To ydyacTKa MHTEPHOJSILUM (KpoMe MEepBOro, B HAYalbHOM TOUKe
KOTOPOTO MHCTPYMEHT JOJDKEH HaXOIUTHCS Tepel] HadauoM oOpabOTKH) SBISIETCS OAHOBPEMEHHO
KOHEUYHOHN TOYKOH MpeABIayIIero ydyacTka, mo3ToMy B kaapax YII 3amaercs uHboOpMaIus TOIbKO O
KOHEUYHBIX TOUYKaX.

Pa3mepHble nepemeleHnss Ha y4acTKe TPAeKTOPUHU, KOTOPBIM MHCTPYMEHT MPOXOAUT HA
OBICTPOM XOJy, 3alUCHIBACTCS B OJTHOM KaJipe JUIS BBHITIOJHEHHS OJHOBPEMEHHOTO JIBIKEHUS TI0
3aIaHHBIM OCSIM WJIM B HECKOJIBKMX KaJpax, €CIIM JBHKEHHE OCYILECTBIISIETCS Pa3lesIbHO BJIOJIb
KaXJI0M U3 OCEH.

CnoBo <MyHKIMSA MOJAYN™> MOXKET ONPENEATh KaK Pe3yJbTHUPYIOLIYI0 CKOPOCTh MOJIayH,
TaK M COCTABJISIOIIME JTOM CKOPOCTH, PA3JIOKEHHOM N0 KOOpPAMHATHBIM oOcsAM. B kaape
pe3yABTUPYIOIIAs. CKOPOCTh MOJayu 3amuchiBaeTcs oA aapecoMm F mocne Becex cnoB <PazmepHoe
nepemenieHue>. CnoBo <DyHKIUS NoAayu™>, OTHOCAILEECS K OMNPEIEICHHON OCH KOOpJWHAT,
3alMCBIBAETCS HEMOCPEACTBEHHO 3a CIOBOM <Pa3MepHOe mepeMelleHHne™> IO 3TOM KOOpJAUHATE.
PazMepHOCTh CKOPOCTH TIOZauu KOJUPYETCsl MOArOTOBUTENbHON GyHKuueit G94, ecnu equHuLeH ee
W3MEPEHHUS SIBIISIETCS MM/MUH, WIH TOATOTOBUTENbHOW (yHkmuedt G95, ecnu mojgava 3amaercs B
MM/00.

CioBo <CKOpOCTh TJIABHOTO JBWKEHUS™> 3alMCBIBAETCS C aIpecOM U ONpeaessier
JTUHEHHYI0O CKOPOCTh TOYKH TPUJIOKEHUS HMHCTPYMEHTA B MM/MHH WM YacTOTy BpaIlCHHS
LIITUHIETS B 00/MUH.

Jns KomMpOBaHUS CKOPOCTEM MOJAaud M TJIABHOTO JIBMXKEHHS <CKOPOCTHU pEe3aHus™>
MIPUMEHSIIOTCS. METO/IbI MPSMOTO 0003HAYEHH I, TEOMETPUUYECKON U apu(METHIECKON MPOTrpeccuu u
CUMBOJIMYECKHU.

CnoBo <@yHKIHS UHCTPYMEHTA> UCHOJIB3YETCS Ul YKa3aHUsI MHCTPYMEHTA U KOPPEKTOpa.
B atoMm cryuae ¢ aapecom T 3ammchiBaeTCsi KOJOBOE YMCIO OJHOW WM ABYMS TPYyIIaMu UQD.
Opna rpynna uudp B cioBe <OyHKIUS UHCTPYMEHTA™> 3aJ1a€T TOJIHKO HOMEpP MHCTPYMEHTA U €ro
MO3UIIMIO, & KOPPEKTOP AJIsi 3TOr0 MHCTPYMEHTA ONPENEIAETCs IPYyTruM clioBoM ¢ aapecom D. Eciamn
rpynn JiBe, TO BTOpas Ipymma uudp omnpeneisieT HOMEP KOPPEeKTOpa UIMHBI, MOJIOKEHUS WU
nuamerpa nHcrpymenta. Hanpumep, B ciose TO914: T - angpec, 09 - Homep uHCTpyMeHTa, 14 -
HOMep KoppekTopa. Eciam mporpammupyercs HOMep MHCTpyMEHTa 0e3 yKa3aHHUs KOppeKTopa, TO
BTOpas rpynma mudp coaepxkut Hymu (TO900), a ecnm mporpaMMUpYETCs KOPPEKTOp IS
3aIaHHOTO B OJIHOM W3 IPEABIAYIIMX KaJIpOB MHCTPYMEHTA, TO HYJIH COAEPKUT IEepBas rpymnmna
udp (T0014).

CnoBo <BcrnomorarenbHasi QYHKIHS> 3a/1a€T KOMaHIy HCIIOJIHUTEILHOMY OpraHy CTaHKa
i cucteme YITY. BenomorarensHbie (DYHKIIUU 331a0TCS CIIOBAMHU C aapecoM M U IBY3HaYHBIM
NECSITUYHBIM KOJOBBIM 4YHCIOM. BcnomorarenbHble (GYHKIMM pa3feieHbl Ha TPYINbl B
3aBHCHMOCTH OT TOTO, HAa4YWHACT JIU JaHHAs (PyHKIMS NOEHCTBOBATH O Hadala TEepeMeIICHHS,
3anpOrpaMMHUPOBAHHOIO B JAHHOM KaJIpe€ WJIM IOCJE BBIOIHEHUS NEPEMEIIECHUS B JTAHHOM KaJIpe.
3HaueHUs1 HEKOTOPBIX BCTIOMOTATENbHBIX (DYHKIIUN TPUBEACHBI B TA0IHIIE 3.

Tabauya 3

| Bcnomorarens- | Hawaino | Ipojomkutens- | |




Hasi QYHKIUS | ICHCTBHS | HOCTh ICHCTBUS HaumenoBanue 3HaueHue
OcraHoB LIITUHES u BBIKJTIOUCHHE
MO0 Ti Ti [Mporpammupyemslii | oxnaxkaenus. PabGora VYII  Bo3zoOHOBisieTcs
OCTaHOB [I0CJIE Ha)kKaThs COOTBETCTBYIOLIEH KHOIIKM Ha
IIyJIbTE YIIPaBICHUS
OcTaHoB ¢ To xe, uro m MO0, HO BBIIOJHACTCS TIPH
MO1 I Ti [IOATBEPKIACHUEM IIPEBAPUTEIILHOM HA)KaTUU KHOIIKU Ha IyJIbTE
YIpaBJIECHUs!.
OcTtaHoB LIITUHIEIS u BBIKJIIOUECHHE
oxnaxnaeHuss. IlpuBeneHue B UCXOAHOE
MO02 I T Konen nporpaMmbl | COCTOSIHME — YIPAaBISIIOLIETO  yCTpoMcTBa U
BO3BpaT pabodnx OpPTaHOB CTAHKA B HCXOJHOE
TMOJIO’KEHUE, a TaKxe MPOTSATUBaHUE
nep(ONICHTBI, CKJIGEHHOH B KOJBIO, WIH
o0OparHas mepeMoTKa.
MO3, Bpamenue mmnunaens | Bkimoyenne mmnuHIENAs COOTBETCTBEHHO B
MO04 | | 10 YaCOBOM CTpPEJIKE | OTPULIATEIHLHOM W [I0JIOXKUTEITLHOM
HaAIpaBJICHUU BpallleHus
MO5 1] | OcrtanoB mmuaaens | OcraHoB Haubonee 3(P(QEKTUBHBIM crOCOOOM,
HanpuMep, TOPMOKEHHEM
MO7, | | Bxirouenue Bruirouaer oxJaXkJieHUE COOTBETCTBEHHO
MO8 OXJIKJICHUS N2 u N1
M09 1] | OTkIII04YeHHe OTMEHSET KOMaHIbI, 3aJaHHBIC (QYHKIUSIMH
OXJIAXKICHUS MO07, M08, M50, M51
M10, OTHOCATCS K 32KHUMHBIM IPUCIIOCOOJICHUSIM
M11 | | 3aKUM U pazKuM MOJIBIXKHBIX OPraHOB CTaHKa, HANpUMeEp, CTOJIa,
naTpoHa u T.11.
M19 I | OcranoB mmnuHaeas B | Komanga Ha OCTaHOB IIIAHACA B
3a/laHHOM MMO3ULIUU | OIPEJEIIEHHOM YIJIOBOM I10JIOXKEHHUU
To xeuro um MO2,HO ¢ BO3MOXKHOCTBHIO
M30 I Ti Konern sieHTHI oOpamieHHss KO  BTOPOMY  CUHUTHIBAHHIO
nHGOPMaIUH C Tep(OICHTHI
M38, | | Jlmamo30H 4acToT 3amaeT JHaTa3oH 9acToT BpallleHus
M39 BpAICHAS MIITAHACTS | COOTBETCTBEHHO mmiHemst N1 u N2

[IporpamMMupoBaHue J000T0 JBUKEHUS CUCTEMbI CTAHOK- IIPUCIIOCOOICHNE- HHCTPYMEHT-
nerans (CIIMJ]) ocymecTBisieTcss B HEKOTOpOH cuctemMe KoopawHat. J[lis cocTaBieHHS
YIpaBISIONIEH TPOrpaMMbl HCIONB3YETCS CUCTEMa KOOPAMHAT JI€Talld, KOTOpas COBMEILIAETCS C
cucremor koopauHat ctanka. Crangaptsl ISO (International Standart Organization) ompenenstor
BBIOOp KOOPAMHATHBIX OCEH IS pa3inuuHbIX THUNOB cTaHkoB ¢ UITY. VYkazanwe HampaBieHUsS
MEPEMELLIEHUI PEXKYILEr0 UHCTPYMEHTA MPOU3BOAUTCS B MPEIOI0KEHUH, YTO IBUKETCS TOJIBKO
MHCTPYMEHT, a oOpabaTeiBaeMasi IeTallb OCTaeTcs HenmoABwkHOM. Ha ~ camom  nmenme  wacto
MIPOUCXOIUT HA0OOPOT -TIepeMeIIaeTCs AeTalb (3aKpeIuieHHas!, HalpHUMep, Ha CTOJIE CBEPIMIBHOTO
uu (ppe3epHOro CTaHKa) OTHOCUTEIBHO HHCTPYMEHTA, 3aHUMAIOIIETO (PUKCHPOBAHHOE TTOJIOKEHUE
B npoctpancTBe. OnHAKO IpU ImporpaMMupoBaHuu ABvkeHui cuctemsl CIIMJI HecymecTBeHHO,
KakuM 00pa3oM oOecrieunBacTCs JABHKECHUE MHCTPYMEHTA IO OJHOM M3 OCeH: ero COOCTBEHHBIM
MepeMelIeHNeM B 3aJJaHHOM HAIPaBICHUM WM JIBIDKEHHUEM CTOJa CTaHKa B MPOTHUBOIMOJIOKHOM
HanpasieHud. Ha puc.]l moka3zaHo pacnoyiokeHne KOOPAMHATHBIX OCEH Ha TOKAPHBIX CTAHKAX, a Ha
puc.2 - Ha CBEpIWIBHBIX U (Ppe3epHBIX CTAHKAX,
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Puc. 1. Puc. 2.

[TporpamMupoBaHue IBUKEHUH HHCTPYMEHTA JUIsl CBEPIMIIBHBIX U (ppe3epHbIx cTaHkoB ¢ UITY
ocymiecTBisieTcs: B mpocTpanctBe X Y Z (puc.2), a ik TOKapHBIX CTAHKOB B TNIOCKOCTH X Z
(puc.1). IlonoxuTenbHble HallpaBIEHNs BPAIATEIbHBIX ABU)KEHUN NHCTPYMEHTA, KOTOPBIE 110
craggapty ISO o6o3nauaroTcs 6ykBamu A, B, C, onpenensrorcs o "mpaBuiy BUHTA'.

Ecnu cTaHok MMeeT HeCKOIBbKO pabodux OpraHoB (CTOJOB, CYMIOPTOB, 0a0OK U T.I.), TO
MepeMeNIeH!sT BJIOJIb OCEH KOOpJIWHAT TJaBHOTO pabouero opraHa o0Oo3HadawT XYZ,
nepeMeIeHust BIoJIb oceil B oOpaTtHOM HampasieHuH - X'Y'Z' (puc.3). [laHHble 0 KOHCTPYKLIUHU
cranka ¢ YIIY, HeoOXomumbie IJisi MPOTPAaMMUPOBAHUS €ro PaOOTHI, COAEP)KATCS B MACIOPTE
CTaHKA U UHCTPYKIHUHU IO MPOrPaMMHPOBAHHUIO.

Jlyia cornacoBaHusi CUCTEMbI KOOPJIMHAT JIeTalld, B KOTOPOH 3a/laHbl KOOPIUHATHI OMOPHBIX
TOYEK TPAEKTOPUU MHCTPYMEHTA, C CUCTEMOM KOOPJIUHAT CTaHKA MPUMEHSIETCS] TPOrpaMMUPYyEMbIH
CIABUT HYJIsI, KOTOPBIA KoaupyeTcss B kaape YII moaroroBurenbHoM ¢yHKnumenr (G92.9T10T Kamp
oTpabaTbiBaeTcs 0e3 mepemelieHuss paboyrx OpraHoB CTaHKa. [IporpaMMupyeMblii CABUT HYJs
ucrnosb3yeTrcs U A yuera B YII pa3nuuHbIX BbUIETOB MHCTPYMEHTOB IpH MX cMeHe. Hampumep,
II0CJIE IOBOPOTA Pe3LEAEPKATENS A1 3aMEHbl HHCTPYMEHTA C BEPIUMHOM, PACIIONOKEHHON B TOUKE
T,, Ha HHCTPYMEHT C BEPLIMHOM, PACIIONOXCHHON B TO4YKe T,, MPEBPAICHHE KOOPANHAT BEPIIMHBI

WHCTPYMEHTa TaKxke 3amaetcs Gpynakmueit G92.

OO

Puc.3

[To3unmoHnpoBaHue BEPUIMHBI MHCTPYMEHTAa B 33JaHHYI0 TOYKY Ha OBICTPOM XOIy
KoaupyeTcs moAroroBuTenbHON ¢yHkuueil GO0. JIBwkeHue paOouumx OpraHoB CTaHKa MpU
otpabotke kaapa ¢ Qynkmuedr GO0 HauMHAaeTCs OJHOBPEMEHHO IO BCEM 3aJaHHBIM OCSM, U
MIO3TOMY CKOPOCTH M HANpPaBJICHUS WHCTPYMEHTAa OTHOCHUTEIBHO JETAIM 3aBUCAT OT NMpPUPALICHUN
koopauHaT. Ecinu nmo3unnoHupoBaHue HEOOXOAMMO MPOBECTU Pa3esibHO MO OCSM, TO MO KaXJIOH
KOOpJMHATE OHO 33JIa€TCs OTACIBHBIM KaJpOM.

[Tpumep cTpykTypsl kaapa ais cuctemsl UITY MC2101 ( 2P32):

NO03 G03 X+53000 Z-53000 ( C=53000) 1+53000 J+53000 (R+53000) F30 S2000 (S05) T03 D15
MOS.



[Ipumep cTpykTypsl Kaapa aist cuctembl UITY Onextponuka HI[31 (cumBon *-o3navaer
NPUHAJICKHOCTh 3JIEMEHTOB K OJHOMY KaJpy, IOCIEIHUN 3JIEMEHT KOTOpPOro HE HUMEET
YKa3aHHOT'O CUMBOJIA)

NO5 GO3 *

N06 X+53000*

NO7 Z-53000*

N08 P1+53000*

N09 P2+53000*

N10 F30

HecMoTpst Ha MMeEIONIYIOCS BO3MOYKHOCTh OIEPUPOBATh KaapaMH OOJIBLION UINTEIBHOCTH
Ha MPAaKTHKE CTApaloOTCsl MPHUBOAMTH MX K OTHOCHUTENHHO HEOOJBIIMM pa3MepaM. DJIEMEHTHI,
TpeOyrouye OONbIIOr0 BPEMEHM Ha HCIOJHEHHUE, BBIACIAIOT B OTIEIbHBbIC (DYHKIMOHAIBHO
000c00JIeHHBIE KAJPHI.



3.3. 3agaHue A IpOBEPKY HABHIKOB IO JAHHOMY pa3lieny

CocTaBUTh HayalbHBIA W  KOHEYHBIM  (parMeHThl  YNPaBISIOMICH  MPOTPaMMBI,
3aTparuBarOIIMEe MOMEHTBI COOTBETCTBEHHO HACTPOWMKHM CTaHKa W cuctembl UIIY Ha BeImonHEHUE
MepBoro nepexoaa oOpabOTKM 3arOTOBKU M BO3BPALIECHHE BCEX JIEMEHTOB B MCXOHOE COCTOSTHHE
nocje OKOHYaHWi 00paboTKH.
B xauecTBe 6a30BOT0 CTaHKa PAaCCMOTPHUM TOKAPHBIM MHOTOOTIEPAIIMOHHBIN CTAHOK MOJICTTH
CTMI100, ¢ cucremoit UITY 2P32. CtpykTypa Kajpa B 3TOM CHCTEME aHAJIOIMYHA 3a UCKIFOUEHUEM
OT/ACJIBHBIX HIOAHCOB paccMOTpeHHOM panee cucreme MC2101. B mnpemmaraemom cTaHke
MPEeyCMOTPEHa BO3MOKHOCTD BBINOJIHATH omepaiuu ¢ppesepoBanus. /g yero npuBo MINHHIEIS
MOXKET TMEpEeKIIoYaThCsl € TJaBHOTO JABM)KCHMSI Ha CHEASIIMNA peXUM U JIOTOJHUTEIHHO
NPEeJyCMOTpPEeH MpHUBOJ (pe3epHOro HHCTpyMeHTa. HacTpoilku Takoro poja MpOBOISATCS C
MTOMOIIBIO CIEAYIOMIMX BCIOMoOraTeabHbIX GyHKIMM: M83 u M84 COOTBETCTBEHHO BKIIIOUCHHE U
BBIKJIIOUEHHE (pe3epHOro HMHCTpyMeHTa; M85 m MS86 - COOTBETCTBEHHO MOAKIIOYCHHE U
OTKJIIOYEHHE JaTuuka pe3bObl; M89- moakiaroueHue CHIeasniero M OTKIIOYEHHE TOKapHOTO
mmusgenet 1 M90 - cooTBeTcTBEHHO HAoOOpoT. PaccMoTpuM mpuMep HACTpOWKHM CTaHKa Ha
OTepaluio ToOUeHUS ( CKOOKH SBIISIFOTCS CHMBOJIOM KOMMEHTApH).
I1C ( mepeBox cTpoKH - Ha4ama JIt00O0H MPOrpaMmBbl )
% 1 (% - cumBOIT Havasa JIF000# TPOrpamMMsl; 1 - HOMEp TPOrpamMMBbI)
NO1 M86 (oTkiIroueHue faTuuka pe3bObl)
NO2 M90 (moakiroueHre TOKAPHOTO U OTKJIIOUYEHHUE CIIEISAIIETO TPHUBOIOB)
NO3 G91 M84 (pa3mep B mpHpalleHHsIX, OTKIIOUCHUE (Ppe3epHOro MpruBoIa)
NO4 S2000 M04 TO1 (cxopocth riaBHoro nBrkeHus 200000/MuH, BpalieHUe MITTHHACIS
IIPOTUB YacOBOM CTPENIKH, YCTAHOBUTh UHCTPYMEHT Nel)

NO5 G43 D16 Z - 200000 (Z1) (mosmoxwrtenbHas KOPPEKIHsS HHCTPYMEHTa, HOMEP
KoppekTopa -16, mepeMerieHne Ha yCKOPEHHOU Tojiaue 1mo ocu Z)

NO06 G43 D17 X - 150000 (X1) MO7 (HOBBIH TONOKHUTEIbHBIA KOppekTop Nel7,
IepeMEIIEHNE Ha YCKOPEHHO noaaue no ocu X, BkiatoueHue COX)

NO7 GO1 Z - 22000 (Z2) F30 (JIuneitHas HHTEPIONSALHNS, TIEPEMEICHHE 110 Och Z ¢ paboueit

nonayeit 30Mm/MuH)

N24 G28 G40 X0 Z0 MO5 (aBromaTtu4eckuii BBIXOJ B HYJCBYIO HCXOAHYIO TOYKY, OTMEHA

BCEX KOPPEKTOPOB, OCTAHOB IIIHH]IEIS)

N25 M02 (xoner mporpaMmsl)

N26 M30 (kxoHerr TIeHTBI)

Pa3znuuHble BapuaHTHI 3a7jaHUil TpeOYEeMBIX AJIEMEHTOB KaJpOB YNpPaBJISAIOUIEH MporpaMmbl
MIPUBEICHBI B TAOIUIE 4.

Tab6muia 4.

No Bap. PazmepHocTh PazmepHoCTh Tun Hanpasnenue Bennuuna

(1) 10J1a4u CKOpPOCTH pes3. KOPPEKIHs Bpani. I[1I']] JMCKpeTa

1 MM/MHH 00/MUH TTOJIOXKUT 110 Yac. CTPEJIK. 0.005

2 MM/MUH 00/MuH OTpHIIAT. ITportus gac ctp. 0.0025

3 MM/MHH M/MUH TTOJIOXKUT [Tpotus vac ctp. 0.01

4 MM/MHH M/MUH OTpHIIAT. 110 Yac. CTPEJIK. 0.0025

5 MM/00 00/MuH MTOJIOXKHT IO Yyac. CTPETIK. 0.005

6 MM/00 00/MUH OTpHIIAT. [Tpotus vac ctp. 0.01

7 MM/00 M/MUH MIOJIOKUT ITpoTHB yac ctp. 0.005

8 MM/00 M/MUH OTpHULAT. IIpotus yac ctp. 0.0025

9 MM/00 00/MHUH TTOJIOXKUT 110 Yac. CTPEJIK. 0.005

HOMep KOHKPCTHOT'O 3adaHuA ONpCACIACTCA B COOTBCTCTBUU C IOPAAKOBBIM HOMCPOM




CTyIIEHTa B CIIMCKE TPYIIIbI )KypHaia y4éra adopaTopHsix padot (n). dns n=1-9 nepas onepauus
- touenue i=n; g N=10—19 nepsas omeparus ¢pesepoanue i=n/10; mms N=20—29 nepsas
omepanus - pespoonapesanue 1=N/20. KoopauHatel onopHbix Touek X1, Z1, Z2 B COOTBETCTBHH C
PAcCMOTPEHHBIM TPUMEPOM OTPEACTSAIOTCS 10 CleAyommM GopMynam (pa3MepHOCTH KOOPAWHAT
NpUBE/ICHB B MIJUTMMETPaX, CKOPOCTh pe3aHus - B 00/MHH; mojaya - B MM/MUH, JJIs IEPEBOJA B
JIPYTUE CUCTEMBI OTCYETA UCTIOJIB30BaTh YCIOBHOE 3HaueHne quamerpa JJ=40mm):

X1=40+n; Z1=130+n; Z2=30+n; S=100n; F=10+n; T=n; D=10+n; NermporpammbI=n.

3.4 KoHTpOnbHEI€ BOPOCH

. Kakne pynknuu B YII onpenensitor reomeTprro oOpadbaTeiBaeMo MOBEPXHOCTH?
. UeM OTIM4Yar0TCsS HACTPOSUYHBIE M OCHOBHBIE TIOJITOTOBUTEIbHBIC (DYHKITUN?

. [losgcHuTEe CTPYKTYpPY KaJipa KpyroBoil HHTEPIOISLIHN?

. Kakyro nndopmanuro Hec€T QpyHKIUS CMEHBI HHCTpyMeHTa?

. Kakue neiictBust mpon3BoOasATCS B CTaHKE NP Hamnuuu M-dyaknuu B kaape YI1?
. Uto Takoe u 3aueM 3aJ1aéTcsl MII0CKOCTh MHTEPHOIAUUN?

. UTo Takoe kaap ynpasJgroend mporpaMmmbl?

. Kakoro Tuna cioBa ucnonp3yroTcs B KaJpax yopasisioleil mporpaMmmsbl?

9 C nomo1ipto Kakux (QYHKIIMH MOTYT U3MEHSATHCS CUCTEMBI KOOPAUHAT?

10. Yem nomkHa 3aKaHYMBATHCS YIPABISAIOIIAs Tporpamma’?

CO~NOOT A~ WN PR



JlaGopaTopuas pabora Ned
HOCTpOCHI/Ie TPACKTOPHH ABHKCHUA HHCTPYMCHTA

4.1 lenn u 3aauu pabOTEL

O3HaKOMHUTBCS C OCHOBaMH MHTEPIOJISALUYU U IOCTPOEHUS TPAEKTOPUI ABH)KEHUS HHCTPYMEHTA,
HCTOJIb3YEMBIX B METAIUIOPEXKYIIUX cTaHKkax ¢ UITY mist peann3anuu pa3MepHbIX NTEpEMEIICHUI
pabouero oprana B mporiecce popmMooOpa3oBaHusi 00padbaThIBAEMBIX TTOBEPXHOCTEH.

4.2 OCHOBHEI € TEOPETHIECKHUE CBEACHUA

Tpaexktopueil  IBWXKEHHS HMHCTPYMEHTAa HA3bIBAIOT MYyTh, MPOXOAUMBIA  TOYKOM,
COBIIAJIAIONIEH C LIEHTPOM MHCTPYMEHTa (OChIO (ppe3bl, IEHTPOM OKPYKHOCTH NPH BEPILIMHE pe3lia
U Jp.) TP €T0 TIEPEMEIICHUH OTHOCUTEIIBHO 00pabaThIBAaEMOM J1eTasu.

B mnockoctn 06paboTKu AeTanb 00pa3yeT MIOCKHH KOHTYP- KOHTYp JeTajH, KOTOPbIHA, Kak
MPaBWJIO, OTPAHUYEH OTPE3KaMM MPSMBIX, TyraMu OKPYXKHOCTEH M ydacTKaMH KpHBBIX OoJee
BBICOKOTO TOpsAaKa (diunca, runepOonbl, mapabosnsl U ap.). OIHAKO CIIOXKHBIE KpPUBBIC
BCTPEUaloTCs JOBOJIBHO peako. B mogasnsroneM GOJbIIMHCTBE CIyyaeB KOHTYp J€Tall OrpaHuYeH
OTpe3KaMHM TMpSAMBIX UM JAyraMH OKpykHocTed. Kakpas JnuHUS OrpaHMYMBaeT KaKOW-TO
3JIEMEHTAPHBIA Y4aCTOK KOHTYpa.

I'paHnYHBIE TOUKH CMEXHBIX 3JIEMEHTAPHBIX YYACTKOB Ha3bIBAIOT OLIOPHBIMU
(wm y3moBbIMH). TakuMm 00pa3oM, KOHTYp JeTalld BKJIIOYaeT B ce0s OMNPEACIICHHOE YHCIIO0
AJIEMEHTAPHBIX yYacTKOB, pa3ACiCHHbIX OMOPHBIMH ToukaMu. OOBIYHO pabouuii ydacTok
TPAEKTOPUU ABUKEHUS UHCTPYMEHTA COBIIAJIAET C HKBUIUCTAHTON K KOHTYPY JETAIH.

OKBUAMCTAHTON Ha3bIBAalOT KPUBYIO, BCE TOUKH KOTOPOM HAaXOJATCS OT KOHTYpa JETalu Ha
HEKOTOPOM  TIOCTOSIHHOM  PAacCTOSIHUU. ODKBUIUCTAaHTa MOXET ObITh  HapyXKHOW, eciH
00pabaTbIBalOTCS HApy>KHbIE MMOBEPXHOCTH JIECTAJIM, U BHYTPEHHEW - Mpu 00pabOTKe BHYTPEHHUX
MTOBEPXHOCTENU. DKBUJIMCTAHTY MOKHO PA3IAECIUTh HA OTAEIIbHBIEC AJIEMEHTAPHBIEC YUAaCTKH.

Tpaektopust MeXny IByMSI COCETHUMH ONOPHBIMU TOYKAMM ONPEAEAETCS IMyTEM pEIECHUs
F€OMETPUYECKUX 3a/lady HMHTEpHoasAuuu. MHTepnoasunio Npou3BOIAT Ha OINPENECICHHOW YacTH
3aJJaHHOHN TPAaeKTOPHH, KOTOpas Ha3bIBAETCSI yYACTKOM HMHTEPIOJSAIMM M MOXKET OBITh ONKCaHa B
OTHOM HJIM HECKOJBKMX KaJpax MporpamMmbl yrpasieHHs. @OyHKIMOHAIBHBIA XapakTep
UHTEPIIOIUPYEMOTO YYacTKa TPAEKTOPUU OINPEAENAETCS COOTBETCTBYIOLIEH MOArOTOBUTEIBLHOU
¢bynkuueit. [lisg  3amaHuMs  TapamMeTpoB  MHTEPHOJSIIMM  TMPUMEHSIOTCS — ajpeca, KOTOphIe
HCIIONB3YIOTCA ISl ONIPEEIEHUS TEOMETPUUECKUX XapPAKTEPUCTUK KPUBBIX.

Ecnu cucrema UITY gomyckaer 3aaHue pa3MepoB U B aOCOJIIOTHBIX 3HAUEHUSIX U B IPUPALICHUSAX,
TO PEKUM pabOThI BHIOMpAETCS MPUMEHEHHEM COOTBETCTBYMOIIEro ciioBa < [loaroroBurenbHas
byHKIUS>,

[IpsamonMHENHBIA y4aCTOK MHTEPIOJISIIMN 3a1a€TCSI KOHEYHOM TOYKOM C KOOpAMHATaMHU B
aOCONIOTHBIX 3HAYCHMAX WM TMpHpalieHusx. Kazap mnporpamMmbl, ONHUCHIBAIOIIMN y4acTOK
TPAEKTOPUU C JTUHEHHOW WHTEPIOJISINEH, TOIDKEH COJEPKaTh MOATOTOBUTENbHYIO PyHKIMI0O GO1
(ectu ona He Obula 3amaHa B OpeAbAymnX Kaapax YII) M KoopaMHATBI KOHEYHOW TOYKU C
COOTBETCTBYIOIIMMH a/IpECaMHU [TEPEMELIECHUM.
KpyroBas mnTepnomsanus. Jlyra okpyKHOCTH, JieXallas B IIJIOCKOCTH, MapajUleIbHOM OIHON U3
KOOpPJIMHATHBIX IUIOCKOCTEH, 3aJaeTcsi B OJHOM WIM Heckonbkux kagpax YII. Ilpu
[IPOrpaMMUPOBAaHUU  IyTM  OKPY)KHOCTH  IepBbli  kanp  YII  nmomkeH  conepxkarb
<IloaroroBurenbuyto GyHknuio> G02 (kpyroBas MHTEPIOJAUS MO 4yacoBoi crpenke) mwim GO3
(kpyroBasi UHTEPIOJIAIMS IPOTUB YaCOBOM CTPENIKM), €CIIM OHa He Oblia 3aJjaHa B MPeIblIyLInX
KaJipax NporpaMMbl U COOTBETCTBYIOIIMMH NapaAMETPAMH UHTEPIIONISALUH.

Ecnn nyra okpy>KHOCTH Ha y4acTKE MHTEPIOJIALUU 33aJaHa KOOPAMHATAMHU TPEX TOYEK, TO



MIPOMEXYTOYHAsI U KOHEYHAsI TOYKHU JOJDKHBI OBITh 3allMCaHbl B IBYX Kaapax YII, ciemyrommx apyr
3a Ipyrom, ¢ UCIOJIb30BAHUEM OJHOTO U TOTO K€ Croco0a 3aJaHusi KOOpAWHAT (B aOCOJIOTHBIX
3HAYEHUSX UM B MIPUPALIECHUSX ).

PasznuyaroT creayromniue crmocoObl ONpeIeICHUs] KOOPIUHAT OMOPHBIX TOYCK:

1) ecnmu Ba CMEXKHBIX ydacTKa KOHTYpa JCTaJId OrPaHUYCHBI OTPE3KAMH MPSIMBIX, TO
OIOPHYIO TOYKY SKBHJMCTAHTHI PACIOJIAraloT Ha OUCCEKTPHCE yIiIa MEXKIY HPSIMBIMH B MECTE
nepeceyeHus SKBUIUCTAHTHI ¢ OMCCEKTPUCO (puc.4a);

d

R

:

ol2

al2

Puc. 4

2) eclii JIBa CMEXHBIX y4acTKa KOHTypa OrpaHHYEHbI MPSMOW U JIyrod OKPYKHOCTH, TO
OTIOPHYIO TOUYKY KBUIUCTAHTHI T2 ¢ KOOpAUHATAMHI

X=XIl+R,

=171
pacroJiararoT Ha HopMaJii K mpsimoid (puc.46). Hopmanu mpoBosT dyepes TOUKy rnepecedeHus (im
KacaHus) npaMoit u okpyxkHoctd T1(X1, Z 1); 3Ta Touka pacnojokeHa Ha KOHTYpe JAeTalH;

3) ecnu 71Ba CMEKHBIX Y4acTKa KOHTypa OrPaHUYEHBI AYraMH KacarolluXcs OKPYKHOCTEH,
TO OMOPHYIO TOYKY S3KBUIUCTAHTHI T2 pacnoyiaraloT Ha HOpMalM K COBMECTHOM KacaTellbHOU
(puc.4B).

KoopauHaThl OMOPHBIX TOYEK IS PA3IMYHBIX BUAOB 00pabOTKH (TOUYCHHE, CBEpICHUE UITU
(dbpesepoBaHre) MOTYT OBITh TPEICTABICHBI B OTHOCHUTEIBHOW JMOO B aOCOJIOTHOW CHCTEME
KOOpJWHAT, YTO 3aBHCHT OT BBIOPAHHOTO THIIA CHCTEMBI YIpPaBIEHUS CTAaHKOM. [IJis KOHTYpHOM
00paboTku (ToueHue, (hpe3epoBaHNE) MOTYT MCIOJIB30BATHCA aOCOTIOTHBIE 3HAYCHHUST KOOPIWHAT,
KOT/Ia 3HAYCHUS KaXJOH KOOPAMHATHI 3aJaeTCsi OTHOCUTEIbHO Hayana KoopauHat. Jlus
MMO3UIIMOHHON 00paboTKkM (CBEpJICHHE, pacTauyWBaHHWE) C OTHOCHTEIBHOH CHCTEMOW OTcyeTa
TpeOyeTcsi OTHOCUTENIbHBIE 3HAYCHUS KOOPAMHAT, T.€. IPUPAIICHNE KaX /10 HOBOW KOOPAMHATHI 1O
CPaBHEHHUIO C €€ MPEebITyIIUM 3HAYCHHEM.

PaccmoTpuM mpumep nporpaMMHUpOBaHMs y4acTKa JIMHEHMHON MHTEPNOSUMM (pHUC. 5) ans
cuctembl UITY MC2101 (wmm H33).

ITycts :

X1 =-20 MM, X2 =160 MM, X3 =-50 mmM;

Y1 =+50 MM, Y2 =-10 MM, Y3 =-30 MMm.

JIST IIEPEMEIIIEHNS U3 TOUYKH A, B TOUKY A, TpeOyeTcs aBa Kajapa.
p 1 Y g TPEOY! p
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Puc. 5. [Ipumep TMHEHHON MHTEPIIOIALNU

Boruncnum nepemenienus Ax u Ay Ui IepBOro U BTOPOTO KaJpoB:

AXq = Xy - Xy =160 MM - (-20 Mmm) = +80 MmM;

Ay1=y2-yl=-10MM-50MM=-6OMM;

AX2=X3-X2=-50MM-6OMM=- 110 mMm;

Ay, =Ya-Y,=-30 MM - (-10 Mmm)= - 20 mMm.

[Tpunumas guckperHocts YUITY paBnoit 0.01 MM, monydyuMm mapameTpsl NMEpEMEIICHUs B
MEpBOM KaJIpe:

Axl + 008000, Ayl - 006000, +80/0.01 +8000 umr.;

BO BTOPOM KaJpe:
AXx, - 011000, Ay, - 002000, -60/0.01 = - 6000 mm.

Kanper nmepememenus nis UITY MC2101 3anumnyTes ciaeayommuM o0pa3om:

N 015 G01 X + 008000 Y - 006000 LF;
N 016 X - 011000 Y - 002000 LF.

[Ipumep: Ha puc. 6. noka3zaHsl 1Be AYT'H OKPYKHOCTEH, IO KOTOPHIM HY>KHO
MePEMECTUTh LIEHTP MHCTPYMEHTA C UCIOJIb30BaHUEM KpyroBod murepnoisiuun aius CUITY
Onexrponuka MC 2101
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Puc. 6. YyacTku KpyroBoil UHTEPIIOISALUH
pamguycamu R, u R,
CBenem KOOpAMHATHI TOYEK B TaOmuIy 1 .
Tabmuma 1
Koopaunatsl, MM Cucrema KOOpAUHAT

(-120; + 50) YZ

(0; +130) YZ
(+50; + 120) YZ
(-80;-60) Y'Z

(- 60;-80) Y'Z'

MoxHO oTMeTuTh, 4TO 3HaKku mapameTpoB [J,K VUIIY He BocnpuHUMAIOTCI U UM
PEKOMEHYETCsI IPUCBAaNBaTh 3HaK "TuIroc'.

[Tpu pacuere mpupalieHuii, Kak 1 Mpex/e, U3 KOOpJAUHAT KOHEYHOM TOUKH Oy/leM BBIYUTATh
KOOPJAMHATHI HAYaJIbHOU TOYKHU JYTH.

IIpu 0TpaboTKe TPACKTOPUH OT TOYKK A, K TOUKE A,

N 015 G19LF

N 021 G02 Y+ 012000; Z+ 008000; J + 012000; K + 005000LF;
N 022 Y+ 005000; Z- 001000; K + 013000LF;

N 023 GO03 Y+ 002000; Z- 002000; J + 008000; K + 006000LF.

B nsaTHaamaroM kaape ykazaHa miIocKocTh ( mHTeprofsiun) oopadotku G19.
OT Touku Al K TOYKe A, JBIKCHHE MPOHUCXOAHT IO 4acoBOW crpenke (komanna G02) B

kaape N 021.0ra xe komanaa ocraercs ais kajapa N 022.

B xagpe N 023 nBuskeHH€ MPOUCXOIUT MPOTUB YACOBOM CTPEIKU, TOATOMY MO/IaHa KOMaHAa
GO03.

J u K - koopauHaThl HauanbHON TOYKHU YT OTHOCUTENBHO €€ 1eHTpa. LF - cumBos KoHIIA
Kajpa.

[Mapametpsr mepememienuss X, Y, Z u napamerpbl untepnomsinuu I, J, K Heobxomumo
paccuuThiBaTh C TOYHOCTHIO HE MEHEE OJHOW ITUCKPETHI, MOJb3YsCh OOBIYHBIMU TpaBUIAMU
OKPYIJICHHUS.

PaccMmoTpum citydait, KOTOPBIN TOBOJIBFHO YaCcTO BCTPEUACTCS Ha MpaKTUKeE (puc.7).
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Puc. 7

VYyacTok KOHTypa JieTanu o0pa3oBaH oTpe3koM npsmoi [1P1 u gyramu aByx OKpy»XHOCTEH
(oxkpyxxHoctn OKP1 pammyca R1 ¢ nentpom B touke Ol u okpyxnoctu OKP2 pammyca R2 ¢
neHtpom B Touke O2 ). Haiimem koopamHaThl onopHbIXx Touek T1 m T2, KOTOpbIE SBISIOTCS
TOYKaMM KacaHMsI IPSIMOM U OKPYKHOCTEH, JIJIs1 UEro IPOU3BEIEM BbIUNCIEHHS B TAKOM IOPSAIKE:

1.tga = (y2 - yl) / (X2 - Xl) ;

2. o= Arctg[(y, = Y,) /(X5 = X))]
3.0,0,=(y, - y;)/sino;
4.(Ry,-R;) /0,0, =sinp ;

5.8 = Arcsin[(R, - R;) / 0,0,]
6.7=90°- (. + B);

7.Y3-y, =Ry siny ;

8.y;=y; +R, siny ;

9. X3 = Xq - R1 Cosy ;

10. Y=Y, tR, siny ;

11.x, =%, - R, siny ;

2.3. 3anaHue A9 IPOBEPKH HABHIKOB IO JJAHHOMY pa3ieiy

CocraButh ¢parment YII g1 oOpaOOTKM 3JEMEHTOB IOBEPXHOCTH,
COCTOSAILMX U3 JBYX CONPATa€MbIX y4acTKOB, Ha ctaHke ¢ UIIY (aHamornyHo puc. 5,
puc. 6, puc. 7.).

Paznuunble BapuaHThl 3aJaHUil TpeOyeMbIX 3JEMEHTOB IOBEPXHOCTEH
MIpUBEICHBI B TaOIUIIE 2.



Tabmuma 2.

Ne BapuanTa (i) Tum y4acTKOB IMOBEPXHOCTH

1 BBIITYKJIbIi—JIMHEHBIN
2 BOTHYTHIH—JTMHEHHBII
3 JIMHEHBIN—BBITYKJIbIN
4 JIMHEHHBIN—BOTHYTHIN
5 JTMHEHHBIH—ITMHEHHBIN
6 BBIITYKJIbIi—BBINYKJIbIH
7> BOI'HYTHIH—BOTHYTHIN

8 BOTHYTBI—BBIMYKJIbINI
9 BBIITYKJIbIi—BOTHYThII

Homep KOHKpETHOTO 3aaHus OMPEIENSIECTCs M0 MOPSAKOBOMY HOMEPY CTYICHTA B CIUCKE
IPYIIIBI XKypHAIa yuéra JadbopaTopHbeix pador (n). Jms n=1-9
iI=n; ans n=10—19 i=n/10; nna n=20—29 i=n/20. Koopauuarel omopubix Touek Al, A3, A4 u
paguycel ayr okpyxHocTedl R1, R2 B cooTBeTcTBHM ¢ pHC. 2 ONPENENSIOTCA IO CICIYIOIUM
bopmynam:

X1=-140+n; Y1=30+n; X3=70-n; Y3=140-n; X4=110+n; Y4=30+n;

R1=160-n; R2=80+n.

24. KoHTpOIbHEIE BONMPOCK

1.Kakue ¢pynkuu B YII onpenensitor reomeTpuro 00padaThiBaeMOM MOBEPXHOCTH?

2.C nomouiplo Kakux (QyHKIMNA 3a7aéTCsl XapaKTep TPAeKTOPUU MEXKIY IBYMs OMOPHBIMHU
TOYKaMu?

3.Kakoii Tunm reomerpuueckoil HH(pOpMAIMM TMPHUCYTCTBYET B KaJIpe KpyroBoOi
WHTEPIOJIALINHN?

4.Kak onpenensroTcst KOOpAMHAThl ONIOPHON TOUKU MEXY IBYMS AyraMH OKpPY>KHOCTENH?

5.Kak onpenensitorcsi KOOpAMHATHI OMIOPHOM TOYKUA MEXIY JBYMS OTPE3KaMU MPAMBIX ?

6. Uto Takoe SKBUAMCTAHTA, YEM OHA XapaKTepuszyercs?




JlabopaTopnas padora Ne4
CocTaBjieHue yNIPaBJSIONIMX NPOrPaMM /ISl CTAHKOB € CHCTEMOM
YITY «aexkTponuka HII31

4.1 Ilens u 3aagu pabOTHI

O3HaKOMHUTBCS € CHocodaMM M TPUHIUIAMH COCTAaBJICHUS YHPABIAIOIIMX MpOrpamMm s
TexHojoruueckoro obopymoBanusi ¢ YUIIY «3JIEKTPOHUKA HII-31». IlonyuuTs HaBBIKH
COCTaBJICHHS TPOTPAMM JJIsl TOKAPHOTO cTaHka Mojenu 16K20D3.

4.2.0cHOBHbBIE TeOPEeTHYECKHE CBEIeHUS

Crieruduka OTAENTBHBIX BUAOB TEXHOJOTMUYECKOTO OOOpYJOBaHHUS MpUBENa K CO3/aHUIO
JIByX OCHOBHBIX THUIOB MPOTPAMMHOIO YIPABJICHUS: TO3UIMOHHOTO (IAUCKPETHOTO) H
HENPEPBIBHOIO (KOHTYPHOTO).

[To3urmoHHoe ympaBiieHHE HAXOAUT MPUMEHEHUE B 000PYIOBaHUHM, T1Ie IJIsl TepeMelIeHUs
WIA YCTAaHOBKM pabodero HMHCTPYMEHTa MOXKHO HCIOJIb30BAaTh HE3aBUCHMO JICHCTBYIOIIHE
cepoaBuraren. Takoe o0opynoBaHME NpeJHA3HAYEHO, KaK [MpaBWJIO, JJIS BBIOJHEHUS
CPaBHUTEJIBHO IPOCTHIX ONEpaLUi-NPSIMOJIMHENHOTO TOYEHHS BAJIMKOB, CBEPJIECHUS OTBEPCTUH B
MEYaTHBIX J1aTax, pacTaulBaHUs OTBEPCTUHN B KOPITYCHBIX JI€TANISIX, HApE3aHUs Pe3b0 U T.1I.

KonTypHOE ympaBieHue HCHoOIb3yeTcsl TaM, rjae TpedyeTrcs o0ecreyuBaTh MPOU3BOJIBHBIC
TPACKTOPHUU JABMKEHHUS PEKYILEr0 HHCTPYMEHTA B IJIOCKOCTH WIIM B IPOCTPAHCTBE. XapaKTEPHBIMU
TUIIAMH 3TOTO OOOpYJOBaHUS SABISIOTCS TokKapHble U (pesepubie cranku c¢ YITY. Tokapubie
YIOPAaBISAIOTCA 1O JBYM OCSIM (TIPOJIOJIBHOE U TMOMEpPEeYHOEe IBUKEHHS CYMIopTa); (ppesepHble, Kak
MPaBUJIO, UMEIOT TPHU, a UHOTAA U OoJiee yrmpasisieMbIXx KoopauHat. [Ipu 3ToMm crocob peanuzanuu
JBUKEHHUM MO KOOPIUHATHBIM OCSM MOYXET OBITh Pa3IMYHBIM B 3aBUCHUMOCTH OT KOHCTPYKTHBHBIX
0CcOOEHHOCTEH KOHKPETHOTO CTaHKA.

st omepanumii 00padoTku feraneit Ha crankax ¢ UITY menslil psa TpaAWIIMOHHBIX 3TAloOB
MOJKET OTCYTCTBOBaTh. [1pu pa3paboTke TEXHOIOTUYECKOI OnepaIiiy ONpeIesioT:

1) mMOBEpXHOCTH JETaH, KOTOPBIC JOJKHBI OBITH 00pabOTaHBI;

2) BeNIMYMHY MPHUITYCKa(3aroToBKa yKe BbIOpaHa);

3) pexxyIiiue HHCTPYMEHTHI;

4) pe>xUMBI pe3aHusl;

5) 9MCII0 TPOXOAOB MO KAXKIO0W M3 TOBEPXHOCTEH;

6) NUCXOAHOE MOJI0KEHNUE UHCTPYMEHTOB;

7) TPa€KTOPUIO IBUXKEHUSI HHCTPYMEHTOB.

[Ipu TokapHoit 00paboTke (puc. §) HEHTp MHCTPYMEHTA COBIAJACT C IIEHTPOM OKPY>KHOCTH
IpU BEpUIMHE pe3la, a TPACKTOPHUS [BWKEHUS HHCTPYMEHTA COBIMAJAeT C SKBUAWCTAHTOU K
KOHTYpYy JETalyd M OTCTOMT OT HETrO0 Ha BEIMUYMHY pajuyca IPU BEpLIMHE pe3la. DKBUIUCTAHTA
COCTOUT U3 OTACIIBHBIX YYaCTKOB, Pa3ACJICHHBIX OMOpHBIMU To4kamu (1...6). Ilepememenns 0'-1 u
6-0' - X0oJI0CThIE XOIBI.



Puc. 8

Cxema, mpejacTaBlieHHass Ha puc.l, WITIOCTPUPYET YUCTOBYIO 00paboTky. IIpu vepHOBOM
00paboTKe TpaeKTOpHs, Kak MpPaBUJIO OKa3bIBaCTCs 00Jiee CIIOKHOM, IMOSBISIOTCS YEPHOBBIC
IIPOXO/Ibl, IOCIIE KOTOPBIX HA3HAYAETCS] YUCTOBOW MTPOXO/.

[Ipu pacuere TpaeKTOpUHM HHCTPYMEHTAa OCHOBHBIM SIBJISIETCSI OIpeNeJeHHEe KOOpAUHAT
OTIOPHBIX TOYEK TPACKTOPUU JABMKCHUS HHCTPYMEHTA.

VYnpasmnstomass nporpamma B ycrporctBe YIIY «Onektponuka HII-31» mpexacrasiser
co0oit mocnenoBaTebHOCTh CTpoK. CTpoka Ha3biBaeTcs KaapoM. Kaxaplil kanp nmeer:

- mudpoBoii aapec (Homep Kaapa N);

- OykBeHHbIi aapec (oqun u3: G, F, X, Z, P, M, S, T));

- YUCIIOBOM KOJI WIIH LesourciaeHHas nudpoBas uHbopMaus;

- IPY HEOOXOIMMOCTH, JIOTIOJTHUTEIHHO YKA3bIBACTCS OAMH U3 CISAYIONINX MTPU3HAKOB:

- IPU3HAK OTHOCHTENbHOH cucteMbl orcuera OACO («OTMEHA ABCOJIIOTHOM
CUCTEMBI OTCYETAY);

- MpU3HAK MOoAUpUKAIII («BbICTPbIﬁ XO/l», DACKA - «+45», «-45»);

- IpU3HAK NpUHAJUIe)KHOCTU K rpynne kaapoB «3BE3/IOYKA» (BHemHui BHJ KIIaBHIL,
HCIIOIB3YEMBIX B TaOOpAaTOpHOU paboTe , MPUBEACH B 1. 7).

Howmep xagpa N moxxer npunuMats 3Hauenue ot 0 10 249. MakcumanbHasi BETUYMHA MOKET
OBITh W3MEHEHa BBEJACHHEM HOBOTO 3HaueHus mapamerpa (o 999). Kanper ympasmnstomeit
MPOrpaMMbI HyMEPYIOTCS C JIF0O0T0 AomycTuMoro 3HadeHust N.

bykBeHHBIIl aapec B KaJape oOIpeaenseT, B oOlleM cilydae, THUI OIepaluu, KOTOPYIO
yerporictBo UITY NOMKHO OCYIIECTBUTH NMPH OTPAaOOTKE Kaapa B aBTOMATUYECKOM PEXKHUME, T. €.
KaueCTBEHHYIO CTOPOHY OMepalu, KOTOPYIO YCTPOMCTBO OCYIIECTBISAET Mpu 00paboTKe Kajpa.

3HayeHWEe YHCIOBOW WHGpOpMANMKM TPEACTaBIseT COO0OW Ieioe  YHUCIO  3aJaHHON
Pa3psAHOCTH CO 3HAKOM B nuanazone £999999 wnu nByxpa3psiiHblil 1€CATUYHBINA KOI.

[Ipu3Hak cucTeMbl OTCUeTa 3aJaeTcsi B KaJape MpH Mepexoie U3 abCOMIOTHOW CHCTEMBI
OTCYeTa B OTHOCUTENIBbHYIO M HA00OpPOT — MPU OTMEHE OTHOCUTEIBHOW CHUCTEMBl OTCYETa U
BOCCTAHOBJICHUS a0COJIFOTHOM.

[Tpu3nak MogudUKaMK YKa3bIBAET HA OCOOCHHOCTh OTPAOOTKH OTepaIuy.

bykBeHHBIN agpec 3a1aeT CASAYIOIKE TUIIBI ONIEPALIUN:

- rexHosoruueckue komauasl (M,S,T);

- 3amanue padboyeii nogauu (F);

- 3aJJaHKMe TeoOMeTpHUeCKuX nepemereHuit (X,Z,G);

- 3a/1aHUe TIOCIICAOBATEIIBHOCTH U TpacKTopuii nepemertenuii (G, P).

Kaxaplii kaJip MOKET pacCMaTpUBaTHCS Kak caMOCTosATeNbHas onepauus. [Ipu
HE00X0IMMOCTH 00BEAMHEHHSI HECKOIBKUX KaJIPOB B TPYIIY U BHITIOJHEHHS UX KaK OJMH KaJp



cocTaBistonine pasaensatorcs 3HakoM «3BE3/JOUYKA».

B cucreme UITY “Onexktponuka HII-31” 3amaercs kKOoHTypHass 00OpOTHAs WM MUHYTHas
nogada. Ilox KOHTypHOU momadel cienyeT MOHMMAaThb CKOPOCTb IIEPEMEILECHMS WHCTPYMEHTA,
HAMpaBJIEHHYIO 10 KacaTeJIbHOM K 3alporpaMMHpPOBAHHOM TPACKTOPUU MEpeMelleHus. Pexum
obopotHoi momaun (MM/00) ycranaBiuBaeT (yHkius G95 (npu Brmouenun YUIIY ona
YCTaHABIMBAETCSl AaBTOMATUYECKM) M JCHCTBYeT 10 YCTAHOBKM pEXMMa MHUHYTHOM IOAAYH.
YcraHoBKa MUHYTHOW momauyn mpousBoautcs ¢yHkuumed G94. 3amaHue 3HAUYEHUS [0J1a4d
ocymectsisiercs agpecom F. dopmar anpeca F 3aBUCHT OT TOro, KakuM 00pa3oM 3ajaHa 1ojaya, a
MMEHHO: OTJACJIBHBIM KaJpOM MM B KOMAaHJax C JIMHEWHOH, KPYrOBOM HMHTEPIIOIALUEH WIU B
CTaHapPTHBIX LIUKJIAX.

IIpumepsr:

N11 G94 - pexxuM MUHYTHOU MOAaYu
N12 F200 — mogaga 200MM/MuH

N11 G94 — pexxum MUHYTHOM TIOTaYn
N12 X2000* - nepemerenue mno ocu X
N13 F1000 — moga4ga 10 mm/MuH
N11 G95 - pexum o00poTHOM mMojayu (NIPH BKIIOUYECHUH YCTAHABIMBACTCS
ABTOMATUYECKH)
N12 F150 — nogaua 1,5 MM/00
[Tomaua BBeeHHS B OJTHOM KaJpe, paclpoCTpaHsIeTCs Ha BCE MOCIEAYIONINE Kaaphl BIUIOTh
JI0 3a/laHus HOBOW mopaud. VICKiroueHHne COCTaBIsAET KaJpbl C MPU3HAKOM «BBICTPBIM XOH» u
TPYMIBI KaapoB BKIIIOYAIOIIUE B ce0s 3aJaHUE MMOauH, paclpOCTPAHSIONICECs TOJILKO HA HUX.
TexHonornueckrne KOMaHbl B YIPaBIIAIOIIEeH IporpaMMe NpeCTaBISIOTCS OJHIUM KaJpOM C
UCTOJIb30BaHNEM OykBeHHBIX aapecoB M, S wiu T. Ludpossie koast M, S, T usmenstorces ot 0 10
99, B coorBercTBUU C¢ pexkomeHmarusamu ISO. Tak, Hampumep, misa ctanka 16K20 ucrnons3yrores
cienyomue GyHKIUU ¢ agpecoM «M»:
M3- BkiItOUYE€HHE TPUBO/IA TIIABHOTO JBUKEHHS U 3a/laHue TIPaBOTr0 BpallleHUs;
M4 — BkitoueHUE MPUBOA TJIABHOTO ABM)KCHUS U 33JJaHUE JIEBOTO BPAICHUS;
M5 — octaHOB MIIUHAES,
M17 — Bo3Bpar u3 NOANPOrpaMMbI;
M38 - M41 - onpeaenstoT noaauana3oHbl pydyHoro u3mMeHenus ckopoctu 1IN/
MOO- ucrionb3yercst sl TEXHOJIOTUYECKOTO OCTAHOBA YIPABISIONINN MPOTPaMMBbl, HalpUMep, IS
KOHTPOJIbHBIX 00MepoB gneranu u T.1. [locne nHaxkarus kimapumm «I[TYCK» BwimonHeHue
MPOrpaMMBbI MPOIOJDKACTCS, HAYMHAs ¢ Kazpa, uaymero Beien 3a MOO;
M30 - opraHuzyeT OCTaHOBKY BBIIIOJHEHHUS YIPAaBISIONIEH MPOrpaMMbl, TJIaBHOTO MPUBOJA,
IIPUBOJIOB oJay, a Takxke nepexox Ha kaap NOO, 1. e. roroBut YUIIY kK NOBTOPHOMY BBIIIOJIHEHHIO
yIpaBIISONIEH MporpamMmel (eciii oHa HaunHaeTcs ¢ kaapa NOO).
Anpec S 3amaeT CKOpPOCTh BpalleHUs IIMUHAETSA. 3HaueHHe Uu(poBoi HMHPOpMALUU B
KaJ[pe COOTBETCTBYET YMCIYy OO/MUH IMIMUHAENS (ISl CTAaHKOB C PEryIHupyeMbIM IPUBOIOM
TJIABHOTO JIBWKCHHSI) MJIM KOy CTYIEHHM aBTOMaTHuecKoil kKopoOku ckopocteil (AKC), 3anatomieit
OTIpeIeIEHHOE YHCIIO 0O0POTOB.
s crankoB ¢ AKC gncno o6opoToB mmuHens 3agaercs B popmare SXX, rae XX — Kof,
KOTOPOMY COOTBETCTBYET ONPEEIEHHOE YUCIIO 00OPOTOB IIMUHEIS.
JIJIst CTAaHKOB C PETYJIHUPYEMBIM MPUBOJIOM TJIABHOTO JIBHXKEHUS YUCIO 0OOPOTOB HITTHH/IETIS
3a/Iaf0TCSl HEMOCPEICTBEHHO B 00/MUH B (hopmaTe SXXXX.
IIpumepsr:

N10 M3 — BKIIFOUUTH MPUBOJ TJIABHOTO JBUKCHHS,

N11 S560 — ckopoctb 560 06\MuH



N10 M3
N11 M38 - onpenenseT nmoaauana3oH pyyHoro H3MEeHeHU CKOPOCTH
N11 S7 — kox ckopoctr 560 06\mun (st cranka ¢ AKC).

Anpec T yka3piBaeT HOMEp MO3UIMM B pe3lelepiareie C YCTaHOBICHHBIM B HEH
MHCTpYMEHTOM. M Cronb30BaHHI0 MHCTPYMEHTA MOJKHA TMPEIIeCTBOBATh pa3MepHas MpUBS3Ka
WHCTPYMEHTA.

3amanre Ha TEpPeMEINICHHs BIOJIb OcH X (TOMEePEYHOEe) WU BIIOJIb OCH Z TIPEICTaBISAETCS,
COOTBETCTBEHHO, KaJipaMH ¢ OyKBeHHbIMH afapecamu X u Z. 3Ha4eHHs YUCIOBOM MH(pOpMalUU B
KaJlpax 3THX THUIOB 33/1al0T MEpPEeMEIIEHUS B COTHIX JOJSX MUJUIMMETpa (B AUCKperax). [lnanazon
3Ha4eHU OykBeHHBIX azipecoB X u Z uzmensercs ot 0 1o £999999. [1pu sToM oHOIM TUCKpeTe 1O
ocu Z cootBerctByeT nepemernienne 0,01 MM, a mo ocu X — 0,005 mm. [ToaTomy cieayeT MOMHUT,
410 3HaYeHue X 3a/1aeTCs HE Ha Paauyc, a Ha TUAMETD.

Hanpumep, xanpsr:

N3 X15000

N4 7215000
3a1al0T B a0COJIOTHBIX 3HAYCHHSIX CHadaja MepeMelleHue MHCTPYMEHTa Mo ocu X B TOYKY C
muamerpom 150 MM (paauyc 75 MM), 3aTeM 1o ocu Z B TOUKY € KoopauHaTou 150 Mm.

B HekoTopbIx ciy4asx (Hampumep, MpU OTBOJAX M IMOABOJAX HMHCTPYMEHTA K JCTalH)
TpebyeTcs 3amporpaMMHUpOBaTh TNEPEMEIICHUsT WHCTPYMEHTa He Ha paboued momade (F), a Ha
obicTpoM xony. Jms 3TOro JOCTaToO4HO KaApbl, HA KOTOPHIX IMOJAPa3yMEBaeT OTpabOTKa
TIepeMeleHuil Ha GbICTpOM X0y, cHabauTh mpusHakoM «BBICTPBIN XO/Iy.

Hanpumep, xagpsl:

N5 X 15000 BX — (bX — npusnax «bbICTBINA XO/T»)

N6 Z15000
OCYILIECTBISIOT MEPEMEIICHNUS, aHAIOTUYHbIE TPEABIIYILEMY IPUMEPY, HO MPH 3TOM JBHKEHHUE IO
oct X MPOM3BOAMTCS HA OBICTPOM XOAy, a Mo Z — Ha paboueii mogade (mpusHak «BBICTPBIN
XO/]» He MeHsIeT 3HaYCHUE M0JIauH, YCTaHABIMBaeMoe aapecoMm F).

Ecnu HeoO0XoauMo OCyIIecTBUTh MPSIMOJIMHEWHOE MepeMeleHue OJHOBPEMEHHO MO ABYM
oCsIM, TO 33JlaHKe Ha 00pabOTKY TaKOro MepeMEeNIeHHs MPOrPAMMUPYETCsl B BHJIE TPYIIIBI U3 ABYX
KaJIpoOB: OJIMH — C agpecoMm X, npyroit — ¢ Z, ¢ 3amanueM npusHaka «3BE3/IOYKA» y mepBoro
Kajpa.

Hanpuwmep, xanpsr:

N4 X15000 (OACO)*

N5 Z15000
MPEJCTaBISAIOT cO00i MporpaMMy OJJHOBPEMEHHOTO NepeMeleHus Ha 15mm o ocu Z u Ha 7,5 MM
o ocu X. [Ipuznak OACO 31ech 1 ganee B mpuMepax MOKa3bIBaeT, YTO 3HAYCHHE OYKBEHHBIX
aJIpecoB B KaJipax 3aJal0TCsl B OTHOCUTEILHON CHCTEME OTCUETA.

O6paboTka KOHTypa ¢ JayramMu OKpykHocTed MeHee 90 TpagycoB OCYIIECTBISIETCS C
MTOMOIIBIO (DYHKITUH:

G2 — nBMXEHNE HHCTPYMEHTA 110 YaCOBOU CTPEIIKE;

G3 — ABM)XEHHE WHCTPYMEHTA MIPOTHB YAaCOBOM CTPEIIKH.

3ananue Ha 00pabOTKY 3alMChIBA€TCS MPYNIION KaJIpOB U3 IIECTH KaJApPOB:

1. G2 unmu G3 - Bua 00paboTku

2. X -xooparHaTa X KOHEYHOH TOUKH JIYTH (C y4€TOM CUCTEMBI OTCUETA)

3. Z- koopauHaTa Z KOHEYHON TOYKH JTYTH.

4. P- xoopauHaTa X UCXOIHOW TOYKU TyTd OTHOCUTEIBLHO €€ IICHTpA.



5. P- xoopauHara Z UCXOIHOM TOUKH 1yTM OTHOCUTEIBHO €€ LIEHTPA.

6. F momaua nmpu o6paboTke myru (MOKET OTCYTCTBOBATh, NP 3TOM HCIOJIB3YETCS paHee
3aJjaHHOE 3HAYCHUE)

[TocnenoBarenbHOCTh 3amaHus aapecoB P B rpymmax kaapoB G2 m G3 gomxHa CTpOro
COOJTFOIAThHCA.

O6paboTka koHTYpa ayru B 90 TpaaycoB HaxXOJSIIETOCS B OJJHOM KBajJpaHTE (CKPYTJICHHE)
3aJjaeTcsl yIpolleHHo ¢ momolisio pynkuuit G12 u G13::

G12 — ckpyriieHue B HANIpaBJICHUH ABHKEHUS PE31Ia 10 YaCOBOM CTpPEIIKE;

G13 - ckpyryieHHe B HANIPABIICHUH JABMKCHUS Pe3lia MPOTHB YaCOBOU CTPEIIKH.

3aaHue COCTOUT U3 YEThIPEeX KaJapoB, TIe:

1. G12 wnu G13 - Bux 06paboTku

2. X xoopauHaTta X KOHEUHON TOYKH

3. Z xoopanHaTta Z KOHEYHON TOUKH

4. F BenmuuMHA MO/1a4M NP BHIMOTHEHUN CKPYTIICHUS
[Tpumepsl crtocOOOB 3a1aHUS TYT OKPYKHOCTH:

N22 G2 (OACO)* N22 G13 (OACO)*
N23 X20* N23 X-20*

N24 Z10* N24 Z-10*

N25 P-20* N25F 10

N26 P10*

N27 F 25

Pannyc nyru npu o6padotke G12 u G13, ycrporictBo UITY paccuuThiBaeT CaMOCTOATEIBHO.

Kpome paccmorpennbix BozmoxHocTet VYUIIY «3JIEKTPOHUKA HII-31» naér
BO3MOXXHOCTh IIPUMEHSTH 0o0Jiee pa3BUTHIE TEXHOJOTUYECKUE ITMKJIbI, 3HAYUTEIHbHO YIPOLIAIOIIHe
MPOLIEYPY COCTABIIEHUS YIPABIISIONICH MPOrpaMMbl 00pabOTKH 3arOTOBOK:

- G77 MHOTONIPOXOIHBIN ITUKJI TTPOJIOJIBHOTO TOYCHUS;

- G78 MHOTOIIPOXOHBIH UK MONEPEYHOTO TOUCHUS;

- G31 MHOrompOXOJHBIH IMKI pe3b0OHape3aHusi C aBTOMATHYECKUM paclpeeicHuEM
MIPUITYCKOB TIO MTPOXO0/IaM;

- G32 nmnporpaMMHpoBaHUE OTIENbHBIX MPOXOJAOB pe3bOOHApe3aHHs, €CIM OHU He
cooTBeTcTBYIOT G31;

- G33 nape3anue pe3bObl MUIAMKONW WU METYHKOM.

Bonee moapoOHOE 3HAKOMCTBO CO CITOCOOAMH YIIPOUIEHHOTO MTPOTPAMMHUPOBAHHUS
TPAeKTOPHUU JABHKEHUS HHCTPYMEHTA C HCIOIb30BAaHUEM CTaHJAPTHBIX IIUKIIOB MOXKET OBITh
OCYILIECTBIIEHO C TIOMOIIIbI0 MHCTPYKIMH 110 IporpammupoBanuto B cucrteme « QJIEKTPOHUKA
HII-31».

5.3.3agaHue g NpOBEPKHU HAaBHKOB 110 JAHHOMY pa3Aeny

Kaxnplif cTyleHT cocTaBiseT WM MOJy4aeT OT IpenojaBaressi KOHTYp oOpabaTeiBaeMoi
netanu. M3o00pakaeT HaHHBIM KOHTYp Ha OJIaHKE OTYeTa CO BCEMH HEOOXOIMMBIMH pa3Mepami,
TPAEKTOPUEHN ABUKEHUS UHCTPYMEHTA, OIIOPHBIMU U UCXOIHON TOYKAMM.

PazpabarpiBaeT ympaBiSONIyl0 NPOrpamMMy JABM)KEHUS HWHCTPYMEHTa U
3anuchIBaeT €€ Ha OaHKe OTYETa.
Pasznuynble BapraHThl KOHTYpa 00pabaTbIiBaeMoOii ieTallu IpuBeieHb! B Tabuie 1.

3.4 KoHTpobHBIE BONPOCHI



1. Kak 3amaercst B ynpasJsionieil mporpaMmme CKOPOCTh IepeMenieHrs HHCTPyMeHTa. ?

2. Kakum 00pa3oM M3MEHUTh CKOPOCTh MEpPEMEIICHUsI HHCTPYMEHTa ¢ pabodel mogadu Ha
OBICTPBIA X0 U HA000POT?

3. Kak mporpamMmmMupyroTcsi TEXHOJIOTMUECKHE KOMaH/IbI B YIIPABJISIONICH TporpaMmme?

4. Yto Takoe ‘rpynma Kaapos’?

5. Kak mensiercst popmar 3aanus 3Ha4YSHUS MOJa4d IPH UCIIOJIb30BAHUU TPYIIIBI KaapoB?

6. [lpuBenuTe mOCIEAOBATEILHOCTh KOMaHJ TpU 3aJaHUU TPACKTOPUHM JABIKEHUS
MHCTpYMEHTa Ipu 00paboTke KoHyca?

7. HazoBuTe THUIBI CTAHAAPTHBIX IMKJIOB, MCIOJb3YEMbIX MPH 3aJaHUU TPAECKTOPUU
JBUKCHHSI HHCTPYMEHTA. ?

8. [IpuBenure mnpumep wucnoib3oBanus mnpuzHaka OACO. Kak MEHSIOTCS YHCIIOBBIC
3HAYEHUS B IPOrpaMMe MPHU BHIIOJHEHUHN OJHUX U TEX ke JACHCTBHI C MCMOJIb30BaHUEM MPU3HAKA
u 6e3 Hero?

9. Vkaxxute B Bameil mporpamme Kaapbl M3MEHSIONIME CKOPOCTh BPAILEHUS LIMUHICIS.
Kakue neiicTBus Bbl IpeANPUHSIN, YTOOBI HE UCIIOPTUTH HHCTPYMEHT B 3TOT MOMEHT?

10. [Mouemy mmkbt G12 u G13 ucnonb3yroT MeHbIe JaHHBIX YeM kbl G2 u G3? Kak, B
MOCJICTHEM CITydae, pacCUMTaTh paanyc oopadbareiBaeMoit 1yru?



JIa6opaTopHas pabora Neb
ITpuMepsl peanu3anuy yIpaBJsgOIUX IPOrpaMm

4.1. [Tpumep paszpadotku YII qist o6paboTku neranu tuma Quanery (puc. 9).
6

' T
o V (=]
%, N /
S Ly o)
S 3 \//
= N
1,6 x 45° 22
0,2 max 8
16
Puc.9.
Ynpapasiromasi nporpamma st cucrembl UITY o0padoTkm ¢pianna
Ne99 M40
Nel00 L0201
NelO1 G 25*
Nel02 P2008

Nel03 ~S 109114 // Onpenenenue y4acTKOB
Nel104 ~S109131 // anemeHTOB TOBTOpPA MPOTrPaAMMBI
Nel05 ~S 109138

Nel06 ~S 109151

Nel07 ~S 109165

Nel08 P 110 //Temo mporpaMMsl
Ne109 ~Z 5000

Nel10 T2

Nelll S 1600

Nel12 F 50

Nel13 ~X 34000*

Nel14 ~Z 5000

Nel15 Z 50004,

'Nell6 F 15

Nel17 X 10000

Nel18 F 50

Nel19 X 28500

Nel20 F 20

Nel21 -45° X 32000

Nel22 Z -9000#

Nel123 ~X 34000

Nel24 ~Z 15000#

Nel25 ~X -11 0000*

Nel26 ~Z 59000

Nel27 T3

Nel28 S 1600



Nel29F 9
Nel30~X 0*
Nel31 ~Z 5000
Nel32 Z -25000#
Nel33 ~Z 25000#
Nel34 T4

Nel35S 1600
Nel36 F 30
Nel37~X 21800*
Nel38 ~Z 5000
Nel39 Z -5000#
Nel40 F 10

Nel41 -45° X 21100
Nel42 Z 5500#
Nel43 X 14850
Nel44 ~45° X 14000
Nel45 ~Z 12000#
Neld46 ~X

Neld7 ~Z

Nel48 T7

Nel49 S 1600
Nel50 ~X 38000*
Nel51 ~Z 5000
Nel52 G31*

Nel53 X 31460*
Nel54 Z -17000#*
Nel55 F 14751*
Nel56 P812*
Nel57 P300*
Nel58 PO

Nel59 ~X -106000*
Nel60 ~Z 58000
Nel61 T8

Nel62 S 1600
Nel63 F 10

Nel64 ~X 34000*
Nel65 ~Z 5000
Nel66 ~Z -20900#
Nel67 X 19000
Nel68 ~X 34000
Nel69 ~Z 4000#
Nel70 X 22100
Nel71 ~X 34000
Nel72 ~Z 4000#
Nel73 X 21900
Nel74 F 7

Nel75 Z -7700#
Nel76 -45° Z -400#
Nel77 M24

Nel79 X 9000
Nel80 M25

Nel81 Z 1000#



Nel182 ~X

Nel83 ~Z

Nel85 ~S 191114* //MI3MeHeHHnEe TOTOKEHUS HYJIEBOH TOUKH
Nel86 ~S 191131 *

Nel87 ~S 191138*

Nel88 ~S 191151 *

Nel89 ~S191165*

Nel90 P192

Nel91 P 21000

Nel192 G 25*

Nel93 P 101189*

Ne194 R12 //3amanue uncia moBTOPOB
Nel95

Nel196 M5

Nel197 P101

Nel98 M30

Nel99

HozmporpaMMa onpeacJacHus JJJHHbI 3arOTOBKHA

LO1

Ne200 RI#N100. R2#G01. R3#M30. R4#Z. R5#9999999. R6#G00. R7#1. R8#Z. R9#-
9999999 //Onucanue nepeMeHHbIX

Ne201 R1#N1 //Ananu3 n-oro kaapa YII

Ne202 R2=GO01 E206 //Tlonck QPyHKIIUN UHTEPIOISALIIH

Ne203 N1+1

Ne204 R3=M30 E218 //TIpoBepka OKOHYAHHSI TPOrPaMMBbI

Ne205 E201

Ne206 R4<R5 E208 //OnpeneneHue JIMHBI 3ar0TOBKH

Ne207 E203

Ne208 R5#R4

Ne209 N1-1

Ne210 R6=G00 E213

Ne211 R7+1

Ne212 E209

Ne213 R8<R9 E215

Ne214 RO#R8

Ne215 N1+R7

Ne216 N1+1

Ne217 E204

Ne218 R9-R5

Ne219 R10#R9

Ne220 M17

IHoanporpaMmma omnpeaeieHuss IMaMeTPa U BbLJI€TA 3ar0TOBKH U3 32:KHUMHOTI0 NMATPOHA
MHOT'0I[€JIEBOT0 TOKAPHOTro cTanka ¢ YIIY

L02

Ne300 R1#N100. R2#G01. R3#M30. R6#G00. R7#1. R11#X. R12#-9999999
//Onucanue nepeMeHHbIX

Ne301 R1#N1 //Ananu3 n-oro kagpa YII

Ne302 R2=G01 E306 //Tlonck HyHKIIMU HHTEPITOSAIUN



Ne303 N1+1

Ne304 R3=M30 E315 //TIpoBepka OKOHYAHHUS POTPAMMBI
Ne305 E301

Ne306 N1-1

Ne307 R6=G00 E310 //OnpeneneHue JUIMHBI 3arOTOBKH

Ne308 R7+1

Ne309 E306

Ne310 R11<R12 E312 //Onpenenenue quameTpa 3aroOTOBKH
Ne311 R12#R11

Ne312 N1+R7

Ne313 N1+1

Ne314 E304

Ne315 R12*2 //Pacder rabapuTHBIX pa3MEpPOB 3arOTOBKU

Ne316 R13#R12

Ne317 R14*R13

Ne318 R15#14

Ne319 R15:R10 //OnpeneneHue Yuciao NOBTOpeHni ocHoBHOU YII
Ne320 R16#R15

Ne321 M17



6.2 llpumep paspadorku YII g5 cucremsr UITY 2P32
6.2.1.0co0eHHOCTH UKJIA MIOMCKA M CMeHbI HHCTPYMeHTa B cucteme UITY 2P32

ITonck MHCTpyMEHTA B PEBOJIBBEPHON I'OJIOBKE OCYILECTBIISIETCS KOMaHAaMu ¢ aapecoM T.

[Tocne anmpeca T cinemyeT NBYXpsSAHOE YUCIO, KOTOPOE OINpEAessieT HOMEP HMHCTPYMEHTA.
MoskHo 3anaBath HOMepa OoT 1 10 99 BritounTensHO. Kaxkaplii HoMep HHCTpYMEHTa COOTBETCTBYET
ONpPEACICHHON MO3UIIMU PEBOJIbBEPHON FOJIOBKH.

3a KaxJ0W NO3MLHEH PEBOJIBBEPHOW TOJIOBKH 3AKPEIUIEH OIpPEAECICHHbBIN
koppekTop. [lo3uuu 1 coorBercTByeT KOppekTop 381, nmo3unuu 2 xkoppekrop 382 u
T.J., no3uuu 12 - xoppekrop 392. B COOTBETCTBUM C TEXHOJOTMYECKOW KapTOu
HEOOXOUMO yKa3zaTh OINEpaTopy CTaHKa KaKhe HOMepa HHCTPYMEHTOB CIEIyeT
3aHECTH B Ta0iMIly (B COOTBETCTBYIOIIHME KOppekTopa). Ilowck WHCTpyMeHTa Mo
KpaT4yailleMy MyTH B IpsMOM M OOpaTHOM HampasieHuu. Bcero B mporpamme
MOkeT ObITh 11 mHCTpyMeHTOB. [lo3unust 7 ucnosib3yercs NIl YCTaHOBKHU OJIOKa €O

IIYTIOM JIJI1 U3MEpEeHust ieTaiu (puc.8).

[Tpumep 1. UHCTpyMEHT HaxoauTces B mo3uiuu 1, a B koppekrope 383 3aHeceHo uucio 12. B
kaape N17T12 no 3TumM KoMaHAaM MPOU30UIET MOBOPOT PEBOIBBEPHON TOJIOBKU HA JIBE MO3HUIIUHU
MPOTUB YaCOBOM CTPEJIKU B MO3UIUIO 3, B KOTOPOM YCTAHOBJIEH HHCTPYMEHT MO HOMEpoM 12.

[Ipumep 2. UHCTpyMEHT HaXOAUTCS B MO3MLMHU 3, a B KoppekTrope 392 3aneceHo uncio 41.
N153T41 mo >TuM KOMaHAaM MPOU30MIET MOBOPOT PEBOJIBBEPHOW TOJIOBKM HAa JBE MO3HMIUHU TIO
4acoBOM CTpEJIKE B MO3ULINIO 12, B KOTOPOM YCTaHOBIEH HHCTPYMEHT C KOJIOM 41.

6.2.2. IlpuMepbI NPOrpaMMHUPOBAHUSA

ITpumep 1. CocrtaBuTh mnporpamMmy Jjsi 0OpaOOTKM CTYNEHYAaTOro BaJlMKa,
n300paxeHHoro Ha puc. 10. Pexxumpl 00pabOTKH C y4ETOM MOIIHOCTH pa3BUBAEMOTO
IIPUBOAOM INIMHJEISA TOKAPHOTO, IPUBOAA IPOJOJBHOM M IONEPEYHOW Iojad,
HAJEKHOCTH 3aKpEIUICHUs 3aroTOBKM B NAaTPOHE, IOJY4YEHUS HEO0OXO0IUMOi
TOYHOCTH U HIEPOXOBATOCTHU MPECTaBICHbI B Ta0uie 15.

Heyxkazannbie npenensubie oTkioHeHus mo 'OCT 1.76253-78

Jlns oO0TOYKM BajiMKa HCIOJNB3YeTCs MPOXOJHOM pe3el, 3aKperuisieMblii B
pesueaepxkarene 2210.0356.000. (puc. 11). Takas ycTtaHOBKa pe3la MO3BOJISET
00O0MTH 3aJ]aHHBI HAPYXHBIA KOHTYp AAHHOW J€Tald MpU MajoM BbUIETE pe3la U
0e3 CTOJKHOBEHHUS PE3LOM U pe3leaepkKaTelieM C 3aroTOBKOM WM 3JIEMEHTOM
CTaHKa.
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Puc. 10. CryneHuarblii BAJIMK W HajaJKa JijIsl ero o0paboTKu

PaccmoTrpenHoMy pe3nioBomy 010Ky 3amaercst ko 11, KoTopslit 3aHocuTcst B KoppekTop 391.
HcxongHoMy MOJIOKEHUIO PEBOJIBBEPHOW TOJIOBKM MPUCBAMBAETCS KO 1, KOTOPBIM 3aHOCUTCS B
Koppekrtop 381.

Hananka Ha 00pabOTKy CTYINEHUATOro BajJMKa MpeJCTaBlIieHa Ha puc. 8, e
ITOKa3aHO 68,3Hp0BaHI/IC 3aroTOBKM B IIaTPOHC. Ha ocHoBaHMM HaMEUEHHBIX
MEPEXOJ0B C YYETOM PEXYIIed YacTH HHCTPYMEHTA PACCUMTAHbl aOCOIOTHBIC H

OTHOCHUTEIbHBIC pa3MeEPHIL.

[Tpu pabote B mpupamienusx (G91) ucnons3yroTcss OTHOCUTENBHBIE Pa3MeEphI, a TP padoTe B
abcomoTHBIX KoopauHaTax (G90) — abCcoOTHBIE pa3MephI.

[Iporpamma 00paOOTKM CTYNEHYATOTO BallMKa HANMWCaHA MPH 3aJaHUU  pa3MEpoB B
npupameHusx. s ydera MOJ0XKEHUS HWHCTPYMEHTA HCIOJB3YIOTCS Koppektopa 17 wu 16.
Koppekropam npucBoens! cineayromue 3Hauenusd (puc. 10) J[17+28000, 116+42000.

[TepemereHust Mo KOOPJMHATAM U3 UCXOAHOM TOUYKH PACCUUTHIBAIOTCS CIEAYIOIIMM 00pa3oM:

X =170 -(d;‘r - h] =170 —(£24 — O.6J =153.4 MM

Z=431-(145+60+1)=431—-(145+77.5+2)=208.5 mm

rae Oy, = 34,4 — HavanbHBIA JUMAMETP 3aroTOBKM CTYICHUYATOrO BaJiMka; N — BenuunHa
CHUMAEeMOTo TIpUIycKa; | =2 MM — BeTMYMHA HETOX0/a JI0 3arOTOBKH (IIPHHUMAETCSI B TIPE/Ieax OT
1 10 5 MM B 3aBUCUMOCTH OT TOYHOCTH M3TOTOBJICHUS 3aTOTOBKH).

[Iporpamma oOpabOTKH MpUBEIEHA HUXKE U UMEET HoMep 1.

I1C
%1 (% - xoMMeHTapuii, HAYaJI0 IPOrPaMMBbI; HOMEP IPOTrPAMMBI)
N1 M86  (oTkIroueHHE NaTYUKa Pe3bObI)
N2 M90 (MOIKIIFOYEHNE TOKAPHOTO MIMTUHIEIS U OTKIIFOUCHHUE CISASIICTO IITHHICIIA)
N3 G91 M84 (pa3mep B pUpALICHUSAX, OTKIIIOUYCHHE HHCTPYMEHTA (pe3epHOro)
N4 S2000 M4 (CKOpOCTh TJAaBHOTO JBIDKCHHUSI, BpAIICHHUE IIMUHJIEIS MPOTHB YacOBOU
CTPEJIKH)
N5 G G43 D16 Z-208500 (KOppeKIus IJIUHBI MHCTPYMEHTA IOJOKUTENbHAS, TIEPEeMEIICHIE
MHCTPYMEHTa 10 oCH Z)
N6 G43 117 X-153400 (Kkoppekmusi JTMHBI WHCTPYMEHTa OTMEHA paHee 3aJaHHBIX
CMEIICHUI HYJIEBOH TOYKH, IEpPEMEIICHIE HHCTPYMEHTA 110 OCH X)



N7 G1 Z-22000 F30 (IuHEelHas MHTEPHOJALMS — NEPEMELIEHUE C 3alporpaMMH-pOBaHHON
CKOPOCTBIO MO MPSIMOM OT HCXOJHOM TOYKM K TOYKE 3aJaHHOMN
KOOpAMHATaMM B JIaHHOM KaJipe; nepemenienue no ocu Z ¢ nogaueit 30

MM/MFH)
N8 X + 500 (mepemertienue o ocu X)
N9 Z-20000 (mepemerienue 1mo ocu Z )
N10 X+10000 (mepemertienue o ocu X)
N11 G9 Z+42000 F3000 (TopMOJKEHHE B KOHIIE Kajpa; IepeMenieHue mo Z)
N12 X-10000 (nepemerienue mno ocu X)
N13 G9 Z-1900 X-13000 F3000 0
N14 Z-200 F18 (mepemerenue no Z ¢ nogaueit 18 Mmm/mMuH)
N15 X+7600 F 70 (mepememenue mo X ¢ nojpayeit 0,7 MM/MUH)
N16 G9 Z-300 X+300 (mepemerienue mo Z u X ¢ TOPMOKEHHEM B KOHIIE KaJpa)
N17 G4 X+4000 (BBIZEPIKKA IO BPEMEHH; TIepeMenieHue 1o X)
N18 Z-19700 (mepemeriienue 1o Z)
N19 X+4700 (mepemerienue mo X)
N20 G9 Z-300 X+300 (mepemerienue mo Z 1 X ¢ TOPMOKEHHEM B KOHIIE KaJpa)
N21 G4 X+4000 (mepemerienne 1Mo X ¢ BbIICPKKOW BPEMEHH )
N22 Z-19700
N23 X+10000
N24 G20 G40 X0 Z0 M5 (G28 - aBromarMYecKHMii BBIXOJ B HCXOJHYI TOYKY uepes3

MPOMEXKYyTOUHYI0 TOuky; G40 — OTMEHa KOPpPEKIWHU; HYJIEBHIC
1os0keHuss X v Z; OCTaHOB IIITUHIEIIS)

N25 M2  (xoHerr mporpamMmmsl)

N26 M30 (KOHeII JICHTHI)
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Puc. 11. Hanagka Ha 00pabOTKy CTYIIEHUATOTO BajJuKa

[Tpumep 2. CoctaButh IporpamMmy st 00pabOTKH MaKETHOM MPOrpaMMBbI (pHC.
12).

Jl1s1 BBIMIOSTHEHUST TOKApHO-(Ppe3epHO 00paboTKHU UCTIOIB3YyeTCsl 6 HHCTpyMeHTOB. [lopsmok
BBITIOJTHEHUS OIIepaliil, BUJ PEXYIIEro MHCTPYMEHTA U TEXHUYECKHE JITaHHbIE YKa3aHbl Ha puc. 12,
13.

Pexxumbl pezaHus

Ne| Bu o6pa6oTiu Ne gaman Pexymuit Dosps Pexxumel pezanus

Pes31.6mok HHCTPYMEHT MM Luv | Vo | b | Nosimn | Swwios | Swwos
1 | HapyxHas o0T. 30.100 1 | Pesen T30K4 92 92 520 4 1800 180 0,1
2 | Yucrosas oOT. 30.100 1 | Toxe 90 92 650 1 2300 30 0,013
3 | Ceepnenne @ 12 | 30.400 | 3 | Ceepno @12 mm | 12 30 |49 6 1300 | 520 0,4
4 | Ceepaenue @ 6 30.500 4 | Ceepno @ 6 MM 6 20 32 3 1700 510 0,3
5 | ®pesepoBanue 30.600 |5 | ®pe3ad 8 mm 8 36 |43 4 1700 | 45 0,027
6 | Ceepnenue 30.600 | 6 | Ceepiao @ 6 MM 6 15 |32 3 1700 | 45 0,027
7 | ®pesepoBanue 30.500 |8 | ®pe3a @ 8 mm 8 38 |43 4 1700 | 45 0,027
8 | ®pesepoBanue 30.500 |8 | Toxe 8 52 |43 4 1700 | 45 0,027

M,,, Hm P,, xr P,, xr N,, kBT

1 | HapyxHas o0T. 30.100 1|40 90 - 7,5 Jimax
2 | Ceepnenne @ 12 | 30.400 6 |9 - 190 1,2 21,5
3 | Ceepnenne O 6 30.500 7|2 - 75 0,35
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N2

N3

N4

N5

N6

N7

N8

N9

N10
N11
N12
N13
N14
N15
N16
N17
N18
N19
N20
N21
N22
N23
N24
N25
N26
N27
N28
N29
N30
N31
N32
N33
N34
N35
N36
N37
N38
N39
N40
N41
N42
N43
N88
N89
N90
N91
N92
N93
N94
N95
N96
N97

M90

G91 M84

S1800 M4

G G43 D1 Z-147700
G43 D2 X-87291 M8
G1 Z-66000 F30
X+1000

G9 Z+66000 F2000
X-2000 F100 S2300
Z-66000 F20

G9 X+7000 Z+54265 F1000

X-27000 Z+7235 F20
X-20000

Z+1000 M9

G28 X0 Z0 G40 M5
T2

S1300 M3

G G43 D5 X-170291 G43 D6 Z-1100 M8

G1 Z-40000 F45

G9 Z+40000 F2000 M9
G28 X0 Z0 G40 M5
M89

G1 Y-50000 F500
G28 YO

T3

M83

S1300 M3

G G43 D7 Z-50000
G43 D8 X-152791 M8
G91 Z-27000 F45

G9 Z+27000 F1000
Y90000

G1 Z-27000 F45

G9 Z+27000 F1000
G28 X0 Z0 G40 M5
G28 YO M9

T4

M83

S2000 M3

G G43 D13 Z-143000
G43 D14 X-37291 M8
G1 Z-36000 F30
X-104 Y-1000

X-90 Y-1000
X-76Y-1000

X-62 Y-1000

X-48 Y-1000

X-34 Y-1000
X-21Y-1000
X-7'Y-1000
X+7Y-1000
X+21Y-1000

N46
N47
N48
N49
N50
N51
N52
N53
N54
N55
N56
N57
N58
N59
N60
N61
NG2
N63
N64
N65
N66
N67
N68
N69
N70
N71
N72
N73
N74
N75
N76
N77
N78
N79
N80
N81
N82
N83
N84
N85
N86
N87
N121
N122
N123
N124
N125
N126
N127
N128
N129
N130

Y 90000

G1 X-1000 F30
Z-36000

X1000

G9 Z36000 F2000
G Y9000

G1 X-1000 F30
Z-36000

X1000

G9 Z36000 F2000
G Y90000

G1 X-1000 F30
Z-36000

G9 X10000 F1000
G28 X0 Z0 G40 M5
G28 YO M9

T5

M83

R27 - 4910 R26+0
S500 M3

G4 X20

G91 G Y-20660

G G43 D9 X-115291
G43 D10 Z-108000 M8
G1 X+R27 F45
G1 X-132 Y340 F20
X-373 Y-1000
X-352 Y-1000
X-333 Y-1000
X-314 Y-1000
X-293 Y-1000
X-277 Y-1000
X-260 Y-1000
X-243 Y-1000
X-226 Y-1000
X-210 Y-1000
X-194 Y-1000
X-178 Y-1000
X-163 Y-1000
X-148 Y-1000
X-133 Y-1000
X-119 Y-1000
E+166 002 R25

G Y-35660 R25+1
G1 X-4390 F10
Y-60000 F20
X4390F100

G X-35660

E-108 00

G Y-35660 R25+0
G1 X-4390 F10
Y-60000 F20



N98 X+34 Y-1000 N131  X4390 F100

N99 X+48 Y-1000 N132 G Y-90000

N100 X+62 Y-1000 N133  G28 X0 Z0 G40 M5
N101 X+76 Y-1000 N134 G28 YO R27+0 M9
N102 X+90 Y-1000 N135 G4 X200

N103 X+104 Y-1000 N136 E+176 ©02 R27+0
N104 X+119 Y-1000 N137 R26+0 R27+0
N105 X+133 Y-1000 N138 G4 X20

N106 X+148 Y-1000 N139 T8

N107 X+163 Y-1000 N140 M83

N108 X+178 Y-1000 N141  S800 M3

N109 X+194 Y-1000 N142 G G43 D11 Z-176000 M8
N110 X+210 Y-1000 N143  Y-90000

N111 X+226 Y-1000 N144  G1 X-25000 F45
N112 X+243 Y-1000 N145  G9 X25000 F1000
N113 X+260 Y-1000 N146 G Y-180000

N114 X+277 Y-1000 N147  G1 X-25000 F45
N115 X+293 Y-1000 N148  G9 X20000 F1000
N116 X+314 Y-1000 N149  G28 X0 Z0 G40
N117 X+333 Y-1000 N150 G28 YO M5

N118 X+352 Y-1000 N151 T1

N119 X+373 Y-1000 N152 M2

N120 X+132 Y-1000 N153 M30

6.3.0co0ennoctu paspadorku YII nus cucremsr UITY

6.3.1.CTpykTypa kaapa

Kaxxnprii kamp mporpamMMbl JTOJDKEH HAUYMHATHCSA C OJHOTO W3 cienyrommx cioB: "Homep
kaapa", "I'maBueiii kamp", "Ilpomyck kampa". Kaxnaplii kaap mporpaMmbl JOJDKEH 3a/1aBaThCA
OT/AEJIBHON CTPOKOM.

IIpumeuanue. [Ipu BBoE MporpaMMel ¢ MyJbTa orepaTopa NepeBoj CTPOKU B KOHIIE KaJipa
HE BBITTOTHSIETCA.

.B nmpenenax onHoro xaapa He JOJKHBI UCIOJIb30BATHCS CJIOBA C OJUHAKOBBIMU aJpecamu,
3a wuckmoyenueM cioB  "llogroroBurtenvHas  Qynknus", "BcmomorarenbHas —GyHKuus",
"Koppexuus".

B mpemenax omHOro Kaapa TOporpaMMbl  HE  JOJDKHBI  HCIIOJNB30BATHCS  CIIOBA
"[TogroroBurenbHas GyHKIUA", BXOIAIINE K OJHY TpyIITy (cM. pazaen 4).

dopmar kazapa corinacao ['OCT 20999-83:

%04 / N04 G02 X+043 Y+043 Z+043 A(B,C,U,V,W)+043 1+043 J+043 K+043 L04 FO5
S04 RO3#-7 E04 T02 M02 D03

Ilpumeuanue. OcoOeHHocTH ¢opmara Kaapa Tpu paboTe C TMEPEeMEHHBIMH U
MOANpOorpaMMaMy JaHsl B pazzaenax 10 u 11 nanHON MHCTPYKIMH.

JIro0oe cI0BO MOKET OBITH MPOITYIIIEHO, €CIIH OHO HEOOS3aTEIHHO B KaJpe MPOTPaMMEI.

CumBon '"I'maBuelii kanmp" (i) HCHONB3yeTCs MpH MPOTPAMMHPOBAHHUU KAaKOTr0O-TMOO
nepexoqa win ¢parmedra oopadboTku aeranu. OH JODKEH 3amMCBhIBATHCS BMECTO CMMBOJa N B
kauecTBe anpeca B cinoBe "Homep kampa". Tlocne crnoBa "I'maBHBINM kaap" qoikHA OBITH 3ammcaHa
Bcs  wHpOpManusa, HeEoOXoauMmas Il BO30OHOBJIGHHS O0pabOTKM ¢ JaHHOTO Tepexoja
(pparmenta).

3.2.7.CumBon "lIpomyck kampa" (/) 3amuceiBaeTcs nepen cumBosiamu "Homep kaapa" wumu



"I'nmaBHbIi kaap". [Ipy HaIMYMKM TOATBEPKIAEHUS C MYNIbTA ONEPAaTOpa KaJIphbl, COJIEPKAIINE CUMBOJ
"[Ipomyck kampa', He OTpabaTHIBAIOTCA.
IIpumep. /:68 ... IPOMYCK TIaBHOTO Kajipa Homep 68
/N215 ... mporryck kaapa Homep 215

6.3.2.CTpyKkTypa cioBa

CnoBO cOCTOMT M3 CHUMBOJA aJpeca M MOCIEeI0BATENBHOCTH LU(P € MPEaIeCTBYIOLUM
3HAKOM HJIH 0€3 Hero.

IIpumep. X500, M12, Z-300

.Hymu, crosmue nepen mepBoil 3Havamied nudpoi, a Takke 3HAK «ILIIOC» MOTYT OBITh
OITYIIICHBI

Bce pazmepHble epeMenieHysl 10JKHBI 3a/1aBaThCsl B MUJUIIUMETPAX.

VYerpoiicTBo obecrieunBaeT BBOJ YMCIIOBBIX 3HAYCHHUH C JIECATUYHOW Toukoi. Jlecsaruunas
TOYKa MOXKET OBITh MCIIOJIb30BaHa TOJIBKO B CIIOBAaX, UMEIOMIMX pazMepHocTh "Muiummmetp" (X, Y,

Z,Aurt.n.).
Ipumep. Crnosa Z15., Z15.0, Z15000 cooTBeTCTBYIOT pa3mepy 15 MM 1Mo KoopauHAaTE
Z
Cnosa X.14, X0.14, X140 coorBercTtByIOT pasmepy 0,14 MM 1o koopauHare
X.

IIpumeuyanusi: 1.B cnoBax no cumBona "/lecsatTuuHas Touka" JOJDKHO CTOSTH He Oosee
4yeThIpex udp, a mocje Hero - He 6osiee Tpex mudp.
2.B kagpe mMoryT OBITh ciioBa ¢ cuMBOJIOM "JlecaTnunas Touka" u 0e3 Hero.

[ToaroroButenpHass Gynkius G28 cimyxuT s BeIBoAa pabodynx opraHoB ctaHka B "0" (B
HCXOJHOE MO0JIOKEHNE). B kaape yka3pIBaroTCs KOOpAMHATHI, 10 KOTOPBIM HY>KHO BbITH B "0",
HalpaBJieHUE TIepeMeNIeHHs U Jiroboe uucio, Hanpumep 100.

IIpumep. N15 G28 X-100 Y100 Z-100

[Ipu otpaboTke »TOro Kampa mpousoimer Bbixox B "0", mpuyeM mepeMemeHus 1o
KoopanHaTaMm X U Z OyayT OCYIIECTBIATHCS B OTPHULIATEIILHOM HAIPaBJICHUH, a 110 KoopauHare Y -
B nojoxxkutenbHoM. [locie Beixoaa B "0" koopauHatam OyAeT MPHCBOCHO 3HAYCHHUE, YKa3aHHOE B
napamerpax 163-166.

4.8.Ilpu 00paboTke Ha OOJBIIUX CKOPOCTAX KOHTYPOB C PE3KUMU H3MEHEHUSIMH
TPAaeKTOpUU  JBIDKEHUS BO  M30eXaHME  BO3HUKHOBEHHS  OOJBIIMX  paccOriacoBaHHMA
WCTIOJTHUTENIbHBIX OPTaHOB CTaHKa PEKOMEHYeTCs 33/1aBaTh (YHKIIMIO TOPMOXKEHHS B KOHIIE KaJipa
(byukiusa G9).

Ecnu B cnemyromeM Kajgpe CKOPOCTh HE 3aj1aHa, TO OHAa aBTOMATUYECKH YBEJIUYHUTCS IO
paHee 3anporpaMMHPOBAHHOM.

Ecnmu B xanpe 3amana ¢yaknus GO (mosunumonupoBanue), To ¢pynkuus G9 dopmupyercs
aBTOMATHUYECKHU.

Ecnu npu 06paboTke KOHTYPOB C M3MEHEHUSIMHU TPACKTOPHH JIBUKEHUS CKOPOCTh MOAAYH B
clIeyIoleM Kaape OoJiblie, 4eM B TEKyIleM, To 3ananue Gpynkunu G9 B TekyiieM Kaape sBiseTcs
00s13aTeTTLHBIM.

Ha yuactke 1-2 (puc.4.1) HeoOXxoauMo 3anporpamMmmupoBath Gynkmuo G9, ecnu cKOpocTh
nojaun Ha yuacTke 2-3 (F,) mpeBbiiiaeT CKOpOCTh MOAa4YH Ha
yaactke 1-2 (Fy).

.B kazpe mMoxer ObITh HECKOJIBKO MOJATOTOBUTENBHBIX (DYHKUIMN MPHU YCIOBHH, YTO OHH
MPUHAJICKAT K Pa3HbIM IPyIIIIaMm.

B kanpe He m0KHO OBITH BYX M Oosee (QyHKUMH, AEHCTBYIONIMX TOJIBKO B TOM KaJpe, B
KOTOPOM OHU 33JIaHBbl.

IIpumep. Henb3st B ogHOM Kazape 3anaBarh noaroroBurenbHbie Gpynkuun G4 u G92, G92 u
G28 u T.11.



6.3.3. MeToabl NpOrpaMMHUPOBAHUSA HHTEPIOIS LA
6.3.3.1.0cHOBHBIC NOJT0KEHUS

HNHuteprionsinuss  NpOU3BOAUTCS HAa  ONPENCICHHOM 4YacTH 3aJaHHOM  TPAeKTOPHH.
WuTepnionupyeMas 4acTb Ha3bIBAETCSl y4aCTKOM HMHTEPIOJSALUU M 3allACBIBACTCA B OJHOM WM
HECKOJIBKUX KaJpax yNpaBIAIOLIECH IPOrPaMMBI.

@OyHKIMOHAIBHBI  XapakTep MHTEPHOJIMPYEMOTO y4yacTKa TpPAEKTOPUHU
(OpsiMasi, OKpPY>KHOCTb WJIM BHUHTOBAasl JIMHUA) ONPEIEISAETCS COOTBETCTBYIOIIEH

MOJIFOTOBUTENILHON (PYHKIIUEH.

HauanpHasg TOYka KaXJO0ro ydacTKa HWHTEPHONSALMM COBIAAACT C KOHEYHOM TOYKOU
MPEebIAYIIEro y4acTKa.

OTtcuer KOOpAMHAT TPH 3aJ[aHUU TIEPEMENICHUN B KaJape MOXKET OBITh aOCONIOTHHIM (B
aOCOJTIOTHBIX 3HAYEHUSX ) U OTHOCUTEIBHBIM (B MPUPAIICHUSIX ).

[Ipu aGconroTHOM OTCYeTe, MPOrPAMMHUPYEMOM C MOMOIIBIO MOATOTOBUTEIBHON (DYHKIIMU
G90, pazMepsl 3a1a10TCsI OTHOCUTEIPHO Hayaia BEIOPAaHHOW CHCTEMBI KOOPIUHAT.

[Ipu oTHOCHTENBHOM OTCHUETE, MpOrpaMMHUpyeMoM c momouisio ¢pyHkuuu G91, pasmepsl
3aJ1al0TCsS OTHOCUTENIbHO CHCTEMBbl KOOPJIWHAT, HA4ajl0 KOTOPOIl MOMENIEHO B HadalbHYI0 TOUKY
TEKYILETo Kajpa.

Jlepen nauanoM 0OpabOOTKM AETaau MOJBHM)KHBIE OpPraHbl CTAaHKA BBIBOASTCS B HYJIEBbIE
MOJIOKEHUS, KOTOPBIe (PUKCUPYIOTCS 10 KaXkI0H KOOPAMHATE TIPU MTOMOIIH TATYUKOB.

JuckpeTrHOCTh 3amanust WHGOPMAIUK 10 JIMHEWHBIM KoopauHaTaM cocrtasiser 0,001 mm,
o KpyroBbIM koopauHatam - 0,001°.

MaxkcruMaibHble IEpeMenIeHHs B OJJHOM KaJIpe COCTABJIAIOT 10 JIMHEHHBIM KOOpAUHATAM
19999,999 mm, o kpyroBsiM - £9999,999 yrinoBbIX rpaaycos.

Uucnoseie 3HaueHuss mo ampecam X, Y, Z, A, B, C, U, V, W, |, J, K 3agarorcs
COOTBETCTBYIOIIMM 3HAKOM (“TLTIOC” WU “MUHYC”).

6.3.3.2. J/IuHeiiHASI HHTEPNOIALHSA

[IpsAMONMHENHBIN Yy4aCTOK HMHTEPIOJIINUU 3a0aCTCS OJHUM KaIpOM, KOTOPBIA COIEPIKUT
CJIeYIONTYI0 HH(pOpMAITHIO:
l)moaroroButenbHyto GyHKIuio G1, ecnu oHa He ObLIa 3aIIPOrpaMMUPOBaHA PAHEE;
2)noaroroutenbuyio ¢GyHkiuio G90 mmm G91 — 3aganme pa3mMepoB B aOCOFOTHBIX
3HAUEHUSX WM MPUPAIIECHUSIX, €CIIH OHA HE Oblja 3a/1aHa paHee;
3)koopaMHATHl KOHEYHOW TOYKM B aOCONIOTHBIX 3HAYEHMSIX WM TMpPUPAILIECHUAX C
COOTBETCTBYIOIIMMU a/IpecaMy MEPEMELICHUI;
4)cKOpOCTh MOJa4H, €CIM OHA HE ObliIa 3a/1aHa paHee.
ITpumep. Jluneiinas uHTepnomsiuus Ha y4yactke PoPi (puc. 14) moxxer ObITh 3amaHa
KaJIpoM B aOCOIIOTHON CUCTEMe OTcUeTa!
N25 G1 G90 X12.146 Y90.7, rone X=Xz, Y=Y4;
U B [IPUPAILCHUIX:
N25 G1 G91 X-60.254 Y79.426,rne X=X - Xo, Y=Y1 - Yo.
AHAJIOTMYHO NIPOrpaMMUpPYETCs JIMHEMHAs: MHTEPIOJIALNS 10 IPYyruM ocsiM. B onHOM kazape
C IMHEHHOM WHTEPIIONSIIIMEN MOKET OBITh 33J]aHO JABM)KEHUE TIO0 YETHIPEM KOOPIUHATAM.
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4.3.3.2.KpyroBasi uHTEpHOJISIIIUA

KpyroByio MHTEpHOJISILIMIO MOXHO 3a/1aTh B OJHOW U3 cienyrouux rmiockocreit: XY, XZ,
YZ. Bei6op miiockoct 00pabOTKH TPOU3BOAUTCS B COOTBETCTBHH C pucC. 15.

+Y

Zeo!

+Z X
g& tZ

G17 >/+Y

G2
{ \

ﬂ G19
— G18

Puc. 15

+X

JIyry OKpYXKHOCTH MpPOTPaMMHPYIOT OJHUM KaJpoM, KOTOPBIH JOJDKEH COAepIKaTh
CIIETYIOIYI0 HH(POPMAITHIO:

1) moarorourenbHyo GyHkIHIO G2 man G3 - HHTEPHOALMS 10 WM MPOTHUB YaCOBOM
CTpEJIKH, €ClTi OHA He ObUIa 3a/laHa paHee;

2) mockocTh 0opabotku (G17, G18, G19), eciiu oHa He ObLTa 3a7aHa paHee;

3) moxroroButenbHyo pyHkuuo G90 mim G91 - 3ananue pasmepoB B aOCOIMIOTHON CHCTEME
OTCYeTa WJTH B NIPHPAIICHUSIX, €CIIM OHA He OblIa 3a/1aHa paHee;

4) xoopAMHATHl KOHEYHOW TOYKH B aOCOJIOTHBIX 3HAYCHUSAX WJIM B MNPUPALICHHUSIX C
COOTBETCTBYIOIIMMH ajipecamu X, Y, Z,

5) KOOpIUHATHI LIEHTPA JYyTd OTHOCUTEIHHO HAYaIbHOW TOYKU (HE3aBUCHUMO OT (YHKIIUU
G90 nau G91) ¢ coorBeTcTBYOMUME aapecamu I, J, K;

6) CKOpOCTh MMO/1a4M, €CIIM OHA HE ObLIa 3a/1aHa paHee.

IIpumep. Kpyrosas untepnomsiiuss Ha ydactke PoP; (puc. 16) moxxer ObITh 3amaHa
KaJ[poM B a0COTFOTHOW CUCTEME OTCUeTa!
N31 G2 G17 G90 X40 Y78.722 128.722 J20,
rae X=X1, Y=Y, I=X¢ - X, J=Y¢ - Yo



WJIY B IPUPALLECHUAX:
N31 G2 G17 G91 X8.722 Y58.722 128.722 J20,
rac X:X1 - Xo, Y:Yj_ - Yo, |:XC - Xo, J:YC - Yo.

AHaJOrMYHO 3a/1acTCsl KpyroBasi MHTEPHOJALUS B IUIOCKOCTIX XZ U YZ. B onHOM Kazipe
VII MoxeT OBITh 3ampOrpaMMHUPOBAHA MTOJTHASI OKPYKHOCTD.

Y (mm)
78728 — — 04
|
" Pe(XerYe)
a0t —\- -1 — 4
ok PT(XO;‘:O)
0 L ‘
31,27840 60 X
Puc. 16

I'eomeTpruueckue XapakTepUCTHKU ydacTKa MHTEPHOJSLUMU H 0003HAUYEHHUs KOOPAUHAT, KOTOpHIE
JOJKHBI OBITH 3aITUCAHbBI TIPU MTPOTPAMMHUPOBAHUN

IIOJIHOMOKPYKHOCTH, ITOKa3aHbl Ha puc. 17.

Y

)

e ————
o

XM
Puc. 17

Hauvanpuas Touka Py 1 koneunas P; coBmagaror.

B abcomntoTHOI cucteme oTcuera:

N51 G2 G90 X50. Y60. 180. J60.

B npupamenusix:

N51 G2 G91 130.

MakcuMallbHBI  painyc Oyr'M B KaJpe C KpPYroBOMl HMHTEPHOISIHUEH COCTaBIsSET
9999,999 mm. IIpu mporpaMMHpOBaHUHU KPYTOBOM MHTEPIONSAMH MOXKHO BMecTo anapecos I, J, K
3amaBath paauyc R. [Ipu TakoMm 3agaHuu BO3MOYKHO TIOCTPOCHHUE ABYX AyT: MeHbIne 180° u GombIie
180° (puc. 16). Ecnu nyra mensiie 180° (mayra 1), To ciemyer 3agaBaTh paguyc IMOJOKUTEIbHBIM,
ecnu nyra Oonbire 180° (myra 2), paanyc 3a1aeTcs OTPULATEIbHBIM.

IIpumep. KpyroBast unrepnossiiiust Ha yuactke PoP, (puc. 18) moxker ObITh 3amaHa B
abCONFOTHOM CUCTEME OTCUeTa!



N20 G3 G90 X170. Y90. R40.
N21 G2 X120. Y140. R-50.
WJIU B IPUPALLEHUSAX:

N20 G3 G91 X-40. Y-40. R40.
N21 G2 X-50. Y50. R-50.

Y

140
130

90

40

Puc. 18

IIpumeuanusi: 1. Ilpu nporpammupoBanun ayru 180° pagumyc MOKHO 3amaBaTh Kak
HOJIOKHUTEIBHBIM, TaK U OTPULIATEIbHBIM.
2. Henb3s mporpaMMupoBaTh MOJIHYIO OKPY>KHOCTb ITPHU MOMOIIU paJHyca.
B sTrom ciydae Bo3HukaeT omuOka 28. CnenyeT 3a1aBath napamerpsi |,
J, K.

6.3.3.3.BuHTOBasI MHTEPIOJIALMS

OnHOBpEeMEHHOE BBIMIOJHEHHWE KpyroBod wHTepnojsinuu B miockoctd (XY, XZ, YZ) u
JUHEWHOW MHTEPIOJSINH 110 OCH, TICPIICHIUKYIISAPHOM 3TOM 110ckocTH (cooTBeTcTBEeHHO Z, Y, X),
Ha3bIBAeTCsl BUHTOBOM wuHTeprnonsauued. [Ipy 3TOM HMHCTPYMEHT ONUCHIBAET B MPOCTPAHCTBE
BUHTOBYIO JIMHUIO (puc. 18).

B kazpe ¢ BUHTOBON MHTEPIOJSALMEN YKa3bIBACTCS:

1) Bcst uHpOpMaIUs, HeOOXOAUMasl, IS 3aJaHUsl KpYroBO# HHTEpnosmu (1. 5.3);

2) mar BuHTOBOM arHnu K, J uau [ B cooTBeTcTBHM € TabII. 5.1;

3) annHa BUHTOBOM uHuK Z, Y win X B COOTBETCTBUU ¢ Ta0id. 5.1 B aOCOIIOTHOM CHCTEME
OTCYeTa B MPUPALICHUSIX.

4) ckopocTh TIOJIauH, €CJIM OHA He ObljIa 3a/jaHa paHee.

Ta0muma 5.1
[;mockoCTh KPYrOBOM MHTEPIIOISALUN [Tar BUHTOBOW JINHUU JInuHa BUHTOBOW JTMHUM
G17 (XY) K Z
G18 (XZ) J Y
G19 (YZ) I X

OgHuM KaapoM MOXHO 3alporpaMMHUpPOBaTh HECKOJIbKO BHUTKOB BHHTOBOW JIMHUH.
KomnnyecTBO BUTKOB OonpeacIICTCA OTHOIICHUCM IJIMHbBL BUHTOBOMY JIMHUU K mary.
IIpumep. JIBa c MOJIOBUHOM BUTKA BUHTOBOM JIMHKUH (puC. 19) MOKHO




3aMporpaMMHpOBaTh KaJpoM:
N17 G91 G3 X-30. R15. K10. Z25. F100

Puc. 19

Ckopoctb nosiauu F B kazipe ¢ BUHTOBOM MHTEPNOJISALMEN YKa3bIBa€TCs MO JYre OKPYKHOCTH.
ITo nuHelHOW OCH IBMIYKCHHE TIPOMCXOHUT CO CIIEAyIoNIel ckopocThio (Fi):

rnepeMelieHue 1o JIMHEHHOH OCH

JUIHHA JTVTH

F =F

4.3.3.4.3a1aHue CKOPOCTH MOAAYH

CkopocTh Tofauu 3aJaeTcsi METoJIoM TpsiMoro obo3HadeHus. CioBo "®yHKIus momgaqn"
CONIEpKUT anpec F u crienyromyro 3a HUM HH(POPMAINIO, KOTOpas MOXKET COAEpXkKaTh A0 MATH
uugp.

Bennuuna nonaun 3agaercss B MUJUIMMETPAX B MUHYTY C TUCKPETHOCTBIO | MM/MUH.

Bennunna nmomauu, 3aianHas B KaJape, COXpAHIETCS B TIOCISAYIONINX KaApax 10 BBEACHUS
HOBOI>'I BCJIMYUHEBI I1OJa4YN.

IIpumep. N43 G1 G91 X5. Z20. F80 - nunelinas uHTEpIIOISIIUS ¢ Togadeit 80 MM/MUH
N44 X1.5Y1.2

MaxkcumanbHast mporpaMmHupyemMasi BeuurHa nmogayu cocrasisier 24000 Mm/MUH.

MunumanpHoe 3HaueHne (YHKIIUYU M0Ja4uu cOCTaBiseT 1 MM/MUH.

Jnst 6picTporo nepemenieHus ucnoab3yercss pynkuus GO. [Ipu 3Tom IBHKEHHE B 3aJJaHHYIO
TOYKY OCYIICCTBIISETCS IO MPSIMOM ¢ MaKCUMaIBLHOM MoJ1a4ueii 1o HanOOoIbIIeH KOOpANHATE.
CornacoBaHue CKOpPOCTEH 1M0/1a4 COCEIHUX KaJPOB MPOU3BOJUTCS aBTOMATUYECKH, IPHUUYEM Pa3TOH
MIPOMCXOUT B Hauaje Kajapa, a TOPMOXKEHHE B KOHIE Kajpa. Hauano TopmoskeHus ompenemnsiercs
ABTOMAaTUYECKH C TAKUM PACYETOM, YTOOBI 3aJaHHAas B CIEIYIOIIEM Kajape ckopocth (F2) Obuia
JIOCTHTHYTA JI0 KOHIIa 00pabaTeiBaeMoTo0 Kajpa (puc. 20).



Kamp 1 | Kanp 2
Fof-————

= A

Puc. 20.

Ecnu B cnenyromeM kajape HET epeMenIeHHs UM KOHTYP UMEET U3JIOM, TO He00X0IMMO
3aJaBaTh TOPMOXKEHHE B KOHILIE Kajipa npu oMo ¢pynkuun G9.
[Ipu HEBO3MOKHOCTH JOCTHYb 33JJAaHHOM B KaJIpe€ CKOPOCTH M3-3a HEAOCTATOUHOW BEJTMYMHBI
nepeMenieHus: IPOUCXOAUT TOPMOKEHHE JI0 CKOPOCTHU CIEAYIOIIEro Kaapa, eCiu 3aJJaHHas B
CJIeIYIONEM KaJipe CKOPOCTh MEHBIIIE CKOPOCTH, JOCTUTHYTON B TJaHHOM Kajpe (puc. 21).

F
Kanp 1

=3 f*_Kmm2__
/ I
—————— |
I
Fi L~/ '
I
|

t
Puc. 21

IIpumeuanue. Koppekuys CKOpOCTH MOJAa4u B MPOLIEHTaX AEUCTBYET TOJBKO B KaJpax C
JUHENHONM Y KPYrOBOW HHTEpHOJILUEN W HE JEHUCTBYET B Kajgpax C
MO3ULIMOHUPOBAHUEM.

4.3.3.5. Cucrema KoopauHaT

Ilepen Havanom OTpabOTKU MPOrpaMMbl MOABHKHBIE OpPraHbl CTAHKA BBIBOJSATCS B OJHO M3
KpailHUX TOJOXEHUH. DTO KpailHee MOJIOKEHHE M0 KaXIOoW KOoopAHHATe (UKCUPYETCS NpU
IOMOIIY JaTYUKOB U Ha3bIBAETCSA UCXOTHOU TOUKOM.

CraHO4YHOH cCHCTEMOI KOOPAMHAT Ha3bIBaeTCsA CUCTEMA KOOPAMHAT, PACHOI0KEHUE KOTOPOU
OTHOCHUTEIILHO HMCXOJHOW TOYKH OIPEIEISICTCS TPH MOMOIIM CTaHOYHBIX TMapameTrpoB 163-166.
Havano craHO4YHOM MCTOMBI KOOPJAMHAT HAa3bIBACTCS HyJIeM CTaHka. Horna Hyinb craHka u
UCXOJHAas TOYKA I10 BCEM WJIM HECKOJIBKUM KOOPAMHATAM COBIIAJIAIOT.



Cucrema KOOpauHaT, HAYaJI0 KOTOPOM CIBMHYTO OTHOCHUTEIBHO HYJIS CTaHKa, HAa3bIBAETCS
paboueii cucteMoit koopauHart (puc. 22).

KoopaunatHas cucrema cranka 3amaercs (ynkiueir G53, koTopast JeiicTByeT B TeUEHHE
onHoro kazapa. Ecom ¢ynxums G53 He 3amaHa, TO NEpeMENICHHE 3aJaeTcsi B OJHOM M3 JBYX
pabouux cHCTeM KOOpPIHMHAT B 3aBUCHUMOCTH OT Haiuuuus B mporpamme QpyHkuuit G54 umm GS5S5.
Oynknus G54 (ycraHaBiIMBaeTCs HO YMOJTYAHUIO) 3aJaeT padouylo CHUCTEMy KoopawHaT |1,
¢ynkuus G55 - pabouyio cucreMy KOOpAMHAT 2.

CMmemieHue pabounmx CUCTEM KOOPAMHAT OTHOCHUTENBHO IyJsl CTaHKa OIpeleNseTcs
MPeBAPUTENILHO 3alIMCAaHHBIMH 3HAYCHUSAMU B mapaMeTpbl 155-162 B cooTBeTcTBHH € Tadu. 7.1.

% Y
Y
pabouas cuctemMa KOOpAUHAT
[~ cnBUT G55
pabouasi cuctemMa KOOpAMHAT
R C/IBHT G59
MCXO/IHAA y g, CTaHOYHasl cucTeMa
TOYKa
Puc. 22
Tabmuma 7.1.
Homep napamerpa Howmep paboueii cucteMbl KOOpIUHAT Koopnunara
155 X
156 1 (G54) Y
157 Z
158 4
159 X
160 2 (G55) Y
161 Z
162 4

C nomouipto ¢pynkuun G92 nHavano paGoueil cMCTeMBbl KOOPAMHAT MOXKHO IEPEMECTHTH B
mo0yl0 TOYKY B Tpefenax pabodero mpocTpaHcTBa cTaHka. Jlnsg 3Toro HeoOXoammo
3arporpaMMHpoBath Kaap ¢ ¢yHkuumeit G92 um KoopaMHATaMM, BEIWYHHBI KOTOPBIX SBISIOTCS
KOOpJAMHATAMH TEKYIIEro IMOJIOKEHUS WHCTPYMEHTa B HOBOW pabodeit cucreme koopauHat. [Ipu
3TOM TepeMeIeHUH B Kaape, coaepxaiieM GyHKuuo G92, He mMpOUCXOIHuT.

Hampumep, kaap N20 G92 X50. Y30. onpenensieT HOByI0 pabodyro CHCTEMY KOOPJIUHAT, B
KOTOpOM TeKyllee MOJI0KEHNE UHCTPYMEHTa omnpeaensercs koopauHaramu 50 mm no ocu X u 30
MM 110 ocH Y.

[Ipu caBure paboueil cucTeMbl KOOPIMHAT, ACHCTBYIONIICH B MOMEHT OTPaObOTKU (YyHKIHUU
G92, caBuraercs u Apyras pabouas cuUCTeMa KOOPJIWHAT TaKUM OOpa3oM, YTO HMX B3aMMHOE



PaCIOJIOKEHUE OCTAECTCSI HEU3MEHHBIM.
[Ipumep rcnonb30BaHUA PA3IMYHBIX CUCTEM KOOPAMHAT MPEICTABJIECH Ha pUC. 23.
@parMeHT NporpaMMbl BBITTISIUT CIEAYIOUIMM 00pa3oM:
N20 G54 G1 X50. Y30.
N21 G92 X20. Y10.
N22 X0 Y-10.
N23 G55 X10. Y10.
N24 G53 X20. Y30.
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Puc. 23

[lpu sTOM mpeamosaracTcs, YTO 3HAYCHHE CTAHOYHBIX IIAPAMETPOB YCTAHOBJIEHO B
COOTBETCTBUM C Ta0I. 7.2.

Tabomuma 7.2.
Howmep napamerpa Bennuuna cMenienus
155 30000
156 30000
159 10000
160 20000

B xagpe N20 wuwHCTpyMeHT mepeMemiaeTcs B TOYKy A B cTapoil paboueil cucreme
koopauHat. B kanpe N21 ¢opmupyeTcst HoBas pabodasi CUCTeMa KOOPAMHAT |1 TaKuM 00pa3om, 4To
TOYKa A MMeeT B 3TOW HOBOI paboueii cucreme kKoopAuHATHI 0 ocu X 20 MM, o ocu Y 10 mm.
OnHOBPEMEHHO CABHUraeTcs padboyas cUCTEMa KOOPJAUHAT 2, IPUYEM 3HAUYEHUS JTMHEHHBIX CIBUIOB
HO OCSIM TakHe ke, Kak y pabouei cuctembl koopauHat 1. B pesynbrare popMupyroTcs 1Be HOBbIE
paboune cuCcTEeMbl KOOpIMHAT.

B xagpe N22 mepemenieHne B TOUKy B ocymiecTBisiercss B HOBOHM paloueil cucreme
KoopauHar 1.

B xagpe N23 npoucxoaut nepemenieare B Touky C B HOBOI paboueil cucremMe KOOpuHAT
2.

B kanpe N24 ocymecTBisiercs nepemelnienne B Touky D B craHOuHOI cucTeMe KOOpAMHAT.

IIpumeuanue. [locne Beixoma B "0" (dbynkums G28) momosHUTENbHOE CMEIICHHE OcCei

KOOpJMHAT, BbI3BaHHOE JieiicTBUeM QpyHKuuu G92, ormeHsercs.




6.3.3.6. Koppexknusi Ha JVINHY U N0JI0KEHHe HHCTPYMEHTAa

[Ipy nDomouw  KOPPEKIMHM  MOXKHO  CMECTUTh  MOJIOKEHUE KOHEUYHOM  TOUYKHU
3aMporpaMMHpPOBAaHHOTO TEpPEMEIeHUs] Ha BEIMYMHY, KOTOpas 3alucaHa B KOPpPEKTOpa, Kak B
MOJIOKUTEIBHOM, TaK M B OTPHUIIATEIILHOM HaIpaBiIeHUU 0e3 U3MEHeHHus mporpaMmel. [Ipu sTom B
KOPpEKTOpa  3alMChIBAIOTCS  BEJIMYMHBI  PA3HOCTH  MEXKAY  MPEANoNaraBIIMMHCS  IpH
IPOrpaMMUPOBAHUM 3HAUEHHUSIMHM JUIMHBI MM TIOJOXKEHUS HWHCTPYMEHTa U  (paKTUYECKHUMHU
3HAYEHUSIMHU.

Koppexkuus 3agaercst pa3faenbHO M0 KaXI0W KOOpAUHATE.

Crnoso "Koppekmnus" cocroutr u3 aapeca D um 1udp, KoTopble Ompenenstor HOMEp
KOpPPEKTOpA.

IIpumep. D105

Bcero B ycrpoiictBe umerorcss 300 koppektopoB. M3 HuUX koppektopa ¢ nepBoro mno 150
UCTIOJNB3YIOTCS JUISl XpAaHEHHUs BEJIWYMH KOppeKuMid u mepeMeHHbIX (cM. pa3a. 10). Koppekrop
MpescTaBiIsieT U3 ce0s B MaMATH YCTPOMCTBa MacCHB W3 ABYX sueek. Kaxmomy KoppekTopy
COOTBETCTBYET BBOJAMMOE C ITYJIhTA OMEPATOPa WIIH C AUCKETHI YHCIIO CO 3HAKOM.

BennunHa KOppeKIHMM MOXKET JieKaTh B AMana3oHe OT MUHYC 9999,999 mm no mimroc
9999,999 Mm.

[Tepen cmoBom "Koppekuus" momkHa ctosth Gyakums G43 nmm G44.

HesaBucumo oT cmocoba mporpammupoBaHus (B aOCONIOTHBIX 3HAYCHHSIX  WIH
MpUpaIeHNIX) BeJIMYMHA KOPPEKUHMH anredpandeckd 100aBiseTcss K KOOpPAMHATaM KOHEUHOM
TOYKH  3alpOTPAaMMHUPOBAHHOTO TEpPEMEIleHUsT TpH uchoib3oBaHun GyHKuu G43 wu
anre0pandecKy BEIYUTACTCS MPU UCTIONb30BaHun pyHkimu G44.

Koppekmust OTHOCHTCS K TOW KOOpPAMHATE, MO KOTOPOH 3amporpaMMHpPOBAHO TIEPBOE
nepemenienue nocie ¢pyakmun G43 nnm G44. Eciu B mporpamme oTcyTcTBYIOT (pyHKIMu G43 u
G44, orpabatsiBaThest OyneT Qpynkius G43.

Ipumep. Ilycts B mepBOM KOppeKTOpe HaxoauTcs BeanunHa 0,5 MM, a BO BTOPOM - MUHYC

1,2 MM u 3a51aH Kajp:
N15 G1 G91 G43 D1 X15.4 G44 D2 Z-20.5
Torma nepemenieHre B KaJpe 1o 0CH X COCTaBUT
15,4 Mmm + 0,5 Mmm = 15,9 MM,
amo ocu Z

-20,5 mm - (-1,2 Mmm) =-19,3 mm.

3azaHHas B KaJpe KOPPEKIMs OTMEHSET NPEABIAYITYI0O KOPPEKIIUIO TI0 COOTBETCTBYIOIEN
KOOp/IMHATE.

Koppekius no BceM KoopauHaTaM oTMeHsieTcs KagapoMm ¢ pynkuueit G49. [lpuuem otmeHa
KOPPEKIMH MTPOU3BOANUTCS HE3aBUCUMO OT TOTO, 33/1aHO JIM B 9TOM Kajipe nepemMerienue. B kaape ¢
¢bynkuueit G49 ne nomxuo ObiTh pynkumid G43, G44 u cnoB "Koppekius". J{i1st oTMEHBI
KOPPEKIUH 10 OTHOM KOOpANHATE CIEyeT 3a/1aTh 000N KOPPEKTOP, B KOTOPOM HaXOAUTCS HYIIb.

Oyukunn G43, G44 u cnoBo "Koppekius" NeHCTBYIOT 10 MOSBICHUS APYTOi
noarotoButenbHOU PyHkiuu (G49, G43, G44) u HoBoro ciosa "Koppekius'".

Ipumep. Ilycts 3aman pparmMeHT MpOrpamMMmsl:

N1 G92 X0 YO

N2 G1 G90 G43 D1 X1.0 G44 D12 Y0.5
N3 D2 X0.5 Y1.2

N4 G44 X0.8 G43 Y1.2

N5 X0.01 D15 Y3.0



N6 G49 X2.0 Y8.0
B 1a6:1. 8.1 moka3aHo AeMCTBHE KOPPEKIIUU B KOXKIIOM KaJpe .

Tab6yma 8.1.
Kanp Koopannara X Koopaunara Y
1 bes koppexuuu bes koppexuuu
2 G43 D1 G44 D12
3 G43 D2 G44 D12
4 G44 D2 G43 D12
S) G44 D2 bes xoppekuun
6 be3 xoppekiun be3 xoppekiun

B Ta6:1. 8.2. mpuBeeHbI TEKYIIHE 3HAYCHUS TTO0 KaXA0W KOOPAUHATE B KAXI0U TOUKE, TIPH
3TOM NPEAIOJIATaeTCsl, YTO 3HAUCHUSI KOPPEKTOPOB YCTAHOBJICHBI B COOTBETCTBHH C TadI. 8.3.

Tabmuma 8.2.

Kanp Koopaunara X, Mm Koopaunara Y, Mm

1 0 0

2 1,100 0,200

3 0,700 0.900

4 0,600 1,500

5 -0,190 3,000

6 2,000 8,000

B xagpax ¢ KpyroBoi HHTEPHOJALMEN KOPPEKLMS HE 3a0aCTCsl.

[Ipy HEOOXOAMMOCTH 3alaHMsI KOPPEKIMH HAa KOHTYP C KPYroBOW HHTEPIIOJSAIUEH
KOPPEKLH 3aJa€TCs B KaJApe C JUHEHHON MHTEPIOJIALMEN U BECh KOHTYP CMEILACTCS HA BEIMYUHY
KOPPEKIIHH.




Tabnuua 8.3.

Homep koppekTopa BeauunHa KoppeKIuu, MM
1 0,100

2 0,200

12 0.300

15 0

6.3.3.6.Koppexnusi Ha pajuyc HHCTPYMEHTAa

Jnst o6paboTku neramu ¢ KOHTypoM A (puc. 24) IEeHTp WHCTPYMEHTa MEepeMeNIaeTcs mo
KOHTYpY B, KOTOpBI pacmoioXkeH OT KOHTypa A Ha pPacCTOSHHMM paanyca WHCTpyMeHTa R wu
HA3bIBACTCS SKBUIMCTAHTHBIM KOHTYPOM.

[TonoxeHne SKBUIUCTAHTHOTO KOHTYpPa OTHOCUTEIHHO 33/IaHHOTO OIPEeIsIeTCS BEKTOPOM
cMenIeHHs. BekTop cMelneHns MeeT BEIMYHHY, PaBHYIO panycy R, ¥ HanpaBJeH K HEHTPY
UHCTPYMEHTA.

A B
+
ii ; >/§ BryTrpennuit
Bexkrop Bremrnuit KOHTYD
CMEILEHUS KOHTYP

Puc. 24

Vka3piBas paguyc HMHCTPYMEHTa W  3alporpaMMHpPOBaB KOHTYP JI€TalH, MOYKHO
oOpabaTbIBaTh KOHTYp J€Tald pa3HbIMM WHCTPYMEHTAMH, €CIH HCIOJIb30BaTh (YHKIHUIO
KOppEKIMK Ha paanyc nacTpymenTa (G41, G42).

Oyukrnus G41 Ha3piBaeTcs CMEIICHHEM BIEBO (BO Bpems OOpabOTKHM HWHCTPYMEHT
HaxomuTcsl cieBa oT npetanu). Dynknus G42 Ha3bplBaeTcs CMELICHHWEM BIPAaBO (MHCTPYMEHT BO
BpeMs 00pabOTKM HAXOAUTCS CIIpaBa OT JACTANHN).

[Ipumep ompeneneHuss KOPPEKIMHM WHCTPYMEHTA MO PaaWyCy CieBa M CIpaBa B CiIydae
00pabOTKM BHEIIHUX U BHYTPEHHHUX CTOPOH JETaJIH U300pakeH Ha puc. 9.2.

Panmyc nncTpy™menTa 3amaercs agpecom D u cienyromumm 3a HUM HOMEPOM KOPPEKTOpa.

Jnist 3aganus pajguyca HHCTPYMEHTA UCIIONB3YeTCs JII000 U3 KOPPEKTOPOB C MIEPBOTO 110
150. Inana3oH 3agaHus BEIMYUHBI pagnyca HHCTpyMeHTa oT 0 10 £999,999 mm.




Puc. 25.

ITocTpoeHHEe SKBUINCTAHTHOTO KOHTYpa OCYILECTBIISAETCS Ul IBYX COCEIHHUX KaJpoOB, B
KOTOPBIX 33JJaHO TepeMelieHre. B nanpHeiieM nepBelid kKaap OyaeM Ha3bIBaTh TEKYIINM,
BTOPOM - ClIeAyOIUM. Mexay STUMU KaJpaMU CTPOUTCS Yrodl o.. Eciii yroa o co CTOpOHBI
netanu MeHbIne 180°, To KOHTyp OyaeM Ha3bIBaTh BHEIIHUM, TTpH o > 180° - BHyTpeHHUM (CM.
puc. 25) npu a = 180° rmagkum (COnpsHKCHHBIM).

OO6paboTka aeranyu BHYTPU WM CHAPYXH MOXET COCTOATh KaK W3 BHYTPEHHHUX, TaK U W3
BHEIIHUX KOHTYPOB.

[Ipu mporpaMmupoBaHUN BHYTPEHHETO KOHTYpa JAETaIH, YTOOBI H30ekKaTh 3ape3Ku KOHTYpA,
HEOOXOMMO YUUTHIBATH CIIEIYIOIIEE:

1) ecnii B OZTHOM M3 COCEJHUX KaJIpOB 33JaHa Iyra, TO paJAnyCc HHCTPYMEHTA JIOJDKEH OBITh
MEHBIIIC PaJNyca YT OKPY>KHOCTH (puc. 26), B IPOTHBHOM CIIy4ae MOsSBUTCS omuoka 19;

2) eclii B TpPEeX COCENHUX KaJapax 3aJaHbl OTPE3KH INPSMBIX, TO paauyC HHCTPYMEHTa
JOJDKEH OBITh MEHBIIIE pagryca TyTU OKPYKHOCTH, KacaroIIeHcs 3THX MPsAMBIX (puc. 9.4);

3) ecnu ciaeqyroUMid KOHTYp TOKE BHYTPEHHHI, TO BEIMYMHA IEpEMEIICHHS B Kajpe
JoJDKHA OBITH Ooutbllie R, nHade popmupyercs ommodka 19.

3agaHHbBIA KOHTYP

OKBUAVMCTAHTHBIA
KOHTYp 1ipu R'n< Rx

OKBUIUCTAHTHBIA
KOHTYp nipu R"n> Rn

Puc. 26.
[Tpu ucnons3oBanuu B Kaape ¢yukuuii G43 (G44) comectno ¢ dpyukuusamu G41 (G42),
¢ynkn G43 (G44) BBINONHSIOTCS 10 pacdyeTa SKBUAMCTAHTHOTO KOHTYpA.
Ry -——Panuyc okpyxxHOCTH
Ru,Ru -—paanyCc UHCTpyMEHTa
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| OKBUJIMCTAHTHBIN
koHtyp mpu  R" u>R »
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Puc. 27.

O3 — HEHTp BNMCAHHOW OKPYKHOCTH, Kacarollencs MpsaMbIX
Rj — paamyc BNHMCAaHHOM OKPYKHOCTH, PaBHBI MaKCUMAJIbHO BO3MOXKHOMY DPaguycy
UHCTPYMEHTA
Ryu- paguyc HHCTpyMEHTA
R i — pafiyc HHCTPYMEHTA, IPH KOTOPOM IIOJTy4aeTcs 3ape3ka KOHTYpa
Benuuunna BekTOpa cCMEIEHUs PaBHA HYJIO U SKBUIUCTAHTHBIA KOHTYP COBIIJIA€T C 3aJJaHHBIM B
CIIydasx:

Mo 3amanus GyHKIIUU KOPPEKIIUU HA PAJNYC HHCTPYMEHTA;

[Mpu 3aganun pyuakuuu G41 (G42) u BeaTHUUHBI pagryca HHCTPYMEHTA, PAMHOMN HYJIIO.

Jlyist BBIXOJ]a HAa SKBUAMCTAHTHBIA KOHTYP (BBIXOJl HA BEKTOP CMEIICHHSI) B KAJIPE JOJDKHBI
OBITH 3aJIaHbI CIIEAYIOMNE GYHKIIUU ¥ BETHYNHBL:

Oynkuus GO unu G1, onpexnenstomas Bua HU uHTepnosiuuu. [Ipu 3ananun ¢pynkuun G2

(G3) dopmupyercs ormmbka 35;

2) pynkuusa G41 nmm G42;

3) pyukuus D ¢ HOMEPOM KOPPEKTOpP, B KOTODPBI 3aHOCHTCS BEJIMYHHA paguyca
WHCTPYMEHTA

4) dpyukuus G17, G18 wm G19, onpeaensioias IIOCKOCTh SKBHINCTAHTBI, MIIH (YHKIIHS
G20, onpenensromas cucteMy KoopauHat XA:

5) paguyc meranmu B 175 koppekrtope mpu ucnonb3oBanuu ¢ynkuun G20. Ilpu pamuyce
JeTaiu, paBHBIM HYJIO opMupyeTcs omunoka 17;

6) BeMYKMHBI TIEPEMEIICHUH B JaHHOM Kajpe, 3alaBacMble B COOTBETCTBUHU C BBIOPAaHHOI
IUIOCKOCTBIO UHTEPIIOJISILINY;

7) ckopocTh nmogaun F (kpome cirydas ¢ GO).
HmeeTcst HECKOTBKO BapUAHTOB BBIXOJIa HA SKBUIUCTAHTHBIA KOHTYp. B ciydae mepemenieHus mo
BHYTpeHHEMY KOHTYpPY (0>180°) TpaekTopus mpoxoauT yepe3 Touky S3, rae S3 — KoHel BeKTopa
CMEIIEHHsI B HAYalIbHOM TOYKe Cieyromero kaapa (puc. 28, 29).

IIpsimas nunus — npsAmMast IuHUsL

R - pannyc nactpymenra

L - nepemereHue 1Mo npsiMoi JINHUH



] 3aaHHbII KOHTYD
G42 R
—_——
-~ S8 L DKBHIMCTAHTHBIH
L KOHTYp
Puc. 28.

Ipsamas nunus — 0yea oKpysHcHOCmuU
L - mepemenienue o npsiMon JTMHUA
C - nepemenieHue 1o 1yre oKpy>KHOCTH

3amaHHbI
’ DKBUIUCTAHTH KOHTY
KOHTY
Puc. 29.

B cnywyae mepememieHusi Mo BHEIIHEMY KOHTYpY mox TymbiM yriiom (90°<a<180°)
TpaeKTopus IIEHTpa HHCTPYMEHTa MPpOoXoauT uepe3 Touku S1, S2, S3, rie 3xeck U B JanpHeimem:

S1 — xoHer BeKTOpa CMELICHUS B KOHEYHOM TOYKE TEKYIIEro Kaapa;

S2 — Touka mepecedyeHUs MPSAMBIX, MEPHICHIUKYISIPHBIX BEKTOPaM CMEIICHUS B KOHEYHOMH
TOYKE TEKYIIEro M HAdaIbHOW TOYKE CIICAYIOIIETO KaJpOB W IMPOXOMAIINX Yepe3 KOHIIBI ITHX
BEKTOPOB;

S3 — KOHell BEKTOpa CMEIIEHUS B HAYaJIbHOM TOUKe cleayromiero kaapa (puc. 30, 31).
IIpamas nunus — npamas Aunus
IIpsamas aunus — 0y2a OKpysHCHOCMU



* 3aIaHHEIN
A o KOHTYP
L\
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s1 'R
L~ ehT a7 -————
§2) S3 OKBUIUCTAHTHBIA
L KOHTYD
Puc. 30.

3agaHHbIH
KOHTYD

OKBUINCTaHTHBIN |
KOHTYP

Puc. 31.

IIpumeuanue. B cnydae, ecnu a~180° u Pa3HOCTh MEXKy BEKTOPAaMH CMEIICHHS KOHEYHOM
TOYKH TEKYIIETO KaJpa U HadyaJIbHOM TOUYKH CIIeayrolIero kajapa He npessimaet 0,005 My,
WHCTPYMEHT B TEKYIIIEM KaJpe cpasy mepemeriaeTcs B Touky S3 (puc. 9.9, 9.10).

B cnyuyae mepemenieHust M0 BHEIIHEMY KOHTYPY MO OCTpbIM yrioM (a<90°) Tpaekropus
[IEHTpa MHCTPYMEHTA aHAJIOTUYHA TPACKTOPUH JABMKEHHSI IIEHTPAa HHCTPYMEHTA MO TYIBIM YTJIOM,
€CII PACCTOSHUE MEXY ToYkaMH S1 1 S2 He mpeBbIIIaeT BEIUUYMHY PaJuyca HHCTpyMEHTa Ooee
yeM Ha | MM. B poTHBHOM ciiydae TpaeKTOpHs LIEHTpa MHCTPYMEHTA MPOXOJUT dyepe3 Touku Sl,
S4, S5, S3, rae

S4 - Touka, HaXOAMIASICS HA PACCTOSIHUM, PAaBHOM BEIHYMHE pajMyca MHCTPYMEHTA, OT
TOUKM S1 B HampaBIeHUHU, NEPHEHAUKYISIPHOM BEKTOPY CMEIICHUS B KOHEYHOH TOYKE TEKYIIEro

KaJpa;
Ipsamas nunus — npamas 1uHus



3aaHHBIA KOHTYD

________ ———L——————— DKBUIUCTAHTHBIN
KOHTYP
Puc. 32.
Ilpsamas nunus — oyea
G42 o
3agaHHbII

S2
S3 OKBUINUCTAHTHBI
KOHTYD
Puc. 33.

S5 - Touka, HaxonAIIAsCS HAa PACCTOSIHUHM, PABHOM BEIWYHMHE pajlyca MHCTPYMEHTA, OT
TOYKM S3 B HaNpaBICHUH, TMEPICHIUKYISIPHOM BEKTOPY CMELICHHS B HAYalbHOM TOUYKe
cnenytomero kaapa (puc. 33, 34).

9.11. llocne BBIXOAA HA SKBUJIUCTAHTHBIA KOHTYP MPOTPaMMHUPOBAHHUE OCYIIECTBISETCS I10
KOHTYPY JETaJIH.

TpaexTopus LleHTpa MHCTPYMEHTA MPH JIBUKECHUU 110 SKBUJIUCTAHTHOMY KOHTPY HMPOXOAUT
gepes3 Te e TOYKH, YTO U B CIIydae BBIXOJa Ha SKBUIANCTAHTHBIA KOHTYD.

B cnydae mepemenieHus IEeHTpa WHCTPYMEHTa MO BHYTPEHHEMY KOHTYPY TpPaeKTOpHUs
[ICHTpa MHCTPYMEHTA MPOXOTUT 4UYepe3 TOUYKy S2 - TOUKY IIEPeCcCeYeHUs] MpPSIMBIX,
NEPIEHAUKYIISIPHBIX BEKTOpAaM CMEIICHHS B KOHEYHOM TOYKE TEKYLIEro M HadalbHOM TOUKe
CIIEIYIONIETO KaapoB, M TMPOXOAAIIMX Yepe3 KOHIBI 3TUX BEKTOPOB. BapuaHTHI IBIKEHHS IO
SKBHMJIUCTAHTHOMY KOHTYpY npu o>180° noka3ansl Ha puc. 33, 34.

Ilpamas nunus - npamas 1uHuA



3amaHHbI KOHTYD

o
——————————— ——
S2 L DKBUIUCTAHTHBII
KOHTYP
L
Puc. 34.
Ipsmas nunus - oyea
o
3alaHHBIA KOHTYD
L 527
C \\
OKBUIUCTAHTHBINA \
KOHTYP ¥
Puc. 35.

Ipsamas nunus - oyea

OKBUIUCTAHTHBIH
KOHTYp

Puc.36.

[Ipy nBUXXEHUM UMHCTPYMEHTAa [0 BHYTPEHHEMY HECOINPSIKEHHOMY KOHTYpPY, €Cld
TPAaeKTOpHUsl B TEKYIIEM WM CJIEIYIOLEM KaJpe MPOXOIHUT MO Jyre, MOSBISETCS MOTPEIIHOCTh O
(puc. 37), paBHas paccTOSHUIO OT TOYKM S2 10 3alaHHOW OyrH. BenmuunmHa MOrpenIHOCTH TeM
Oomplie, yem OONbIIEe Yrojd MEXAy MNpsSMOW W KacaTelbHOW K ayre. s ycTpaHeHHs »To
MOTPEIIHOCTH HEOOXOIUMO B MCXOJHOW MPOrpaMMe BCTaBUTh MEXIY TEKYIIEM M CIEAYIOIIUM
KaJ[paMH KaJp CONPSIKEHUsS B BUJAE IYTU PaJlyCoOM, MPEBBIIAIOIINM paguyc UHCTpYMEHTa (Kaip



N10 na puc. 37.). B atom cnyuae o=180° u morpenrHocTs OTCYTCTBYET.

N2
Puc. 37.
Bcrasnennsl
. Kaap
N1 " .
3aaHHbIi
R L
OKBUIUCTAHTHD
KOHTYD
L.~
. S;/’\/R\O/ G42
sa a
A 3agaHHbII
LN A "L
S2 /L NV AL N -

Puc. 38

Oyukius G40 ormensier pynkiuio G41 (G42). [lns otMeHbl BEKTOpa cMeleHus (Bo3BpaTa
U3 SKBUJUCTAHTHOT'O KOHTYpa) HeoOXoauMo 3anaBath, kpome ¢yHkiuu G40, xots Obl OgHY
KOOpJIMHATY W3 TUJIOCKOCTH SKBUIMUCTAaHThI B KaApe C JMHEHHOW wuHTepnoysinuend. Toraa
MHCTPYMEHT MEPEMEIAETCS U3 TEKYLIEH TOYKM Ha 3KBUAMCTAHTHOM KOHTYpPE K TOUKE, 3aJaHHOU
B JaHHOM Kajpe. Eciu kaap ¢ KpyroBoi HHTEPIIONSIMEH, TO IOJTHUTCS oroka 35.
Nmeercst HECKOIBKO BApUAHTOB CXOJa € 3KBUAUCTAHTHOTO KOHTYpA.
B ciydae nepemenieHust o BHyTpeHHEMY KOHTYpY ( o >= 180°) TpaekTopus NpOXOIUT Yepes3



touky Sl,rme S1 — KoHeI BeKTopa CMEIIeHU B KOHEUHOM TOUKe TeKymiero kaapa (puc. 39, 40).
Tpsamas munust - npsamas iuHus

3aJaHHbBII o
KOHTYp
L
R G40
DKBUIUCTAHTHBII L S1 T~ -
KOHTYD L~
Puc. 39.

Lyea-npsamas nunus

3a/jaHHbIi DKBUIUCTAHTHBII
KOHTYD KOHTYp

Puc. 40.
B cnydyae mepemertieHus 10 BHENIHEMY KOHTYpPY MOJ TymbiM yrioMm (90° <= o < 180°)
TPaeKTOpHUs LIEHTPA MHCTPyMEHTa MPOXOHT yepe3 Touku Sl, S2, S3 (puc.41, 42.



Hp}lMCZ}Z JUHUA-NPAMAST TUHUA
G40
/
/

3alaHHbIH
KOHTYD
R
!
/
!
//
R /
!
S3
4
//
> L .
DKBUINCTAHTHBII L s1 S2
KOHTYp
Puc. 41.
ﬂyea-npﬂma}l JUHUA
G40 fi
/
/
I
3aaHHbIi // L
KOHTYD o !
J/
R /
/
/
/
/
]
S3
R I
//
1 4
OKBUUCTAaHTHBIN ///’ L
KOHTYp /7
/// S1 S2
c
A

Puc. 42.

B cnydae mepeMerieHus MO BHEMIHEMY KOHTYPY MoJa ocTpbiM yriom (a < 90°)
TPAaeKTOPHUs IEHTpa MHCTPYMEHTAa B 0OIIeM ciaydae mpoxoauT uepe3 Touku S1, S4, S5, S3
(puc.9.21. 9.22).
Ecnu paccrosaue Mexxay Toukamu S1 u S2 He npeBhIIaeT BEIUUUHY pajnyca
MHCTpYMeHTa Oosiee yeM Ha | MM, TO TpaeKTOpHs LieH-(pa HHCTPYMEHTa MPOXOAUT Yepe3 Touku S1,
9.14. B HEKOTOPBIX Ciydasx ObIBaeT HEOOXOIUMOCTh U3MEHUTDH HAMPABJICHUE TIPU

JBWKEHUH 110 SKBUIUCTAHTHOMY KOHTYPY ¢ G41 Ha G42 unu Hao6opot. B aTom
cllydae TpaeKTOpHUs LIEHTpa MHCTPYMEHTA MPOXOAUT yepe3 Touku S1 u S3, e

S2, S3.
S1 — KOoHeI] BEKTOpa CMEICHHUs B KOHEUHOU TOUKE TEKYILETO Kaipa;
S3 — KOHell BEeKTOpa CMEIIeHHs B HAYaIbHOM TOUKe ClIeAyoIero kazapa (puc. 9.23, 9.24).

Hp;waﬂ JUHUA-NPDAMAS TUHUA



3a1aHHbIi G40 ~
KOHTYP \‘\ L
a N ss
L /,\'\
! ~
/ .
/L \'\,
~
/ ~
»- 1 » / ~.
» - T
DKBUIUCTAHTHBIN L S1 L sS4 52
KOHTYP
Puc. 43.
ﬂyea-npmaﬂ JIUHUA
~~—___S3
v L
>S5
I\,
AN
/ .
II ‘\‘\
II L ‘\\
1 / S
>~ ~
s1 L S4 S2
3agaHHbI
KOHTY OKBUIUCTAHTH
KOHTY
Puc. 44.
[lpu nBWKEHMHM TO BHYTPEHHEMY OSKBHIMCTAHTHOMY KOHTYpPY (mpsiMasi — TpsiMasi) C

“pa3pbIBOM”  KaAp, HaXOMSIIMHCA Tiepen “‘pa3pbIBOM”, JOJDKEH COJEpkKaTb BEJIWYHUHBI,
XapaKTepU3yloIIUe IEepEMEIEHUsT B Kajape mocie '"paspbiBa', coaepKallleM KOOpAWHATHI B
IUIOCKOCTH ASKBuAMCTaHThl. Hampumep, npu G17 3Tu BennumHbI 3afarorcs moj aapecamu | u J,
PaBHBIMU WM TPONOPLUUOHATBHBIMA BETUYMHAM IMEpEeMENIeHU 1Mo koopauHataM X U Y B
cnenyromeM kazape. [Ipu Takom 3agannn oTpaboTKa KaapoB MpH "pa3pbiBe” OyAET MPOUCXOAUTH MPH
HaXOXJICHUH IIeHTpa WHCTpyMeHTa B Touke Sl (puc. 45). CoorBerctBue koopauHat X, Y, Z, A
aapecawm |, J, K mpuseneno B tabm. 9.1.



3amaHHbBIH

KOHTYP N3 N4,N5
L
OKBUIUCTAHTHBIN y
KOHTYD /
/ Brmog-
/ HAIOTCS
// KaJIpbl
N4,N5
Puc. 45.
Tab6muma 9.1
Koopaunara Anpec
X |
Y J
Z K
A K

Ilpumep 1. ITporpamMMupoBaHuE BHYTPEHHETO KOHTYPA C «Pa3phIBOM).

Puc. 46.

%2

N1 G1 G91 G17 G41 D30 X-42. F18001-126. J-73.67
N2 Z-45.

N3 X-126.Y-73.67 F300

N4 X-126. Y73.67

N5 X126.Y73.67

N6 X126. Y-73.67

N7 Z45.

N8 G40 X42. F1200 M2

Kanpet N1 u N3 B mannom mpumepe o0pa3yroT Mexay co0oil BHyTpeHHu KoHTYp. Kaap N2 e
MMeeT KOOPJUHAT B TIOCKOCTH SKBUIUCTAHTHI (XY), T.e. mMeeT MecTo "pa3psiB" KOHTypa. BekTop
CMEIIeHUS ISl BHIXOJA HA 3BUJAUCTAHTHBIA KOHTYpP CTPOMTCS HA OCHOBE BEJHMYMH MEepeMeIleHUuN
kanape N3, nostoMy B kaape N1 3amaem uepes agpeca | u J Benuuunsl nepeMeriennii X, Y kagpa N3.



B xagpe N2 Bektop cmemienus Ha koopauHary Z He neictByeT. Kampsr N3-N4, N4-N5, N5-
N6 o0pa3yroT Mexay coOOl BHEIIHMA KOHTYP W IOITOMY B MECTE€ CThIKa JITHX KaJpOB
00pa3yIOTCsl BCTABKH.
Kanper N6 u N8 o0pa3yroT Mexy codoit BHyTpeHHH KOHTYp. Kaap N7 He umeer KoopaAuHAT B
MJIOCKOCTH SKBUUCTAHTHI (T.€. "pa3pbi").

B kagpe N8 3aman cxom ¢ kontypa (pymkius G40). Bektop cMmemieHuss mpu cxone C
BHYTPEHHET0 SKBH/IUCTAaHTHOTO KOHTYpa CTPOUTCS HAa OCHOBE Kajpa N6, TI03TOMY, XOTS 1 UIMEET MECTO
BHYTPEHHHIA KOHTYD ¢ “pa3priBoM", BenmmuuHHI |, J B kaape N6 3amaBath He HYXKHO.

9.18. Ecnum xoHTyp o00pa3oBaH MpsMOM U JOYroll M MEXIy HUMH HMEETCsS
"pa3pbIB", TO HEOOXOUMO PACTIPEACTUTH YTOJI MEXKAY MPSIMOK U Tyroit: o >180° wmm o
<=180°.

IIpn o<= 180° TpaekTOpHsl SKBUANCTAHTHOIO KOHTYpa AHAIOTMYHA JBWKECHUIO 110 BHELIHEMY
KOHTYpY(TIpsimMasi - 7iyra) ¢ "paspbiBom’.
IIpn o > 180° mig mpaBWIBHOTO JBUKEHHUS MO SKBUAUCTAHTHOMY KOHTYpY C 'pa3pbiBom"
HE00XOIMMO:

1) B MecTe cThIKa MPSMOI U TyT' TOCTPOUTH KacaTelbHYIO B HANIPaBJICHUH JIBIKEHUS;

2) Ha 9TOW KacaTeIbHOW B3ATh OTPE30K, PABHBIN PAlyCy MYTH U HOCTPOUTH MPOSKIIUH 3TOTO
OTpe3Ka Ha KOOPJIMHATHBIE OCH;

3) 3HaueHMs STHUX MPOCKIMK ¢ WX 3HaKamu moj azapecamu |, J wmm K 3amucate B Kamp,

HaXOJIAIINICS Tiepes Kaapom ¢ "pa3psiBoM" (cooTBercTBHE KoopamHat X, Y, Z, A amgpecam |, J, K
cM. B Taoi. 9.1).

6.3.3.7. IOAITPOI'PAMMDbBI

[Tognporpamma - 93TO 4YacTh  yOPABJSIONMIEW MPOTPAMMBI, COCTaBJICHHAs IS
HEOJIHOKPATHOTO IMMOBTOPEHHUS SJIEMEHTOB 00padaThIBaeMOro KOHTYpA.

[ToamporpaMmpl IPUMEHSFOTCS ISl COKPAIICHUS OCHOBHOM MPOTpaMMbl U O()OPMILSIFOTCS
Kak 1 ocHOBHas YII, ncnomnp3ys mpu HEOOXOAUMOCTH BCE TIOATOTOBUTENbHBIEC (DYHKIIUH. ®

Jnst ymoOGcTBa MporpaMMUPOBAHUS B OJHOW IMOIIPOrpaMME MOXKHO BBI3BAaTh JIPYTYIO
noxnporpammy. Ilpu 3ToM riryOuHa BIOKEHHS OANPOTpaMM HE JTOJKHA MPEBBIIATH MATH. Beero
MOKHO 3a7aTh 99 moanporpamMmm.

B Hauane nmoanporpammel 3anuceiBaeTca cioBo "Hawano moamporpammsel”. OHO COCTOUT
u3 agpeca L u yetsipex mudp. Ilepsoie aBe 1udpel 06pa3yoT HOMEpP MOANPOrpPaMMBI, a BTOPbIE
nBe — UGB

ITpumep. L1500 - nognporpamma Homep 15.

Ecnu nepBast ippa B HOMepe MOANpOrpaMMEI - HyJIb, €€ HENb3s OITYCKAaTh.

ITocne cnosa "Hauano noarporpaMmMsl" J0JKEH OBITh IIEPEBO/] CTPOKH.

Jlanee 3amuchiBaeTcsl coiep)kaHue moamporpaMMsbl. [Ipu 3TomM ocTaioTcst B cuiie BCe
MpaBuJIa PO

B konIie moamporpamMmsl J0DKEH CTOSTh Kaap co cioBoMm M17 ("Konen moanporpammer"). B
HEJTb3s 33/1aBaTh KaKy-TH00 FreOMETPHUECKYIO WIIM TEXHOJIOTHYECKYIO HH(OPMALHIO.

Ilpumep. L0200

H1 G1 G91 G9 X50.Z30.F40

N20 Ml ?

[Ipu cuutbiBanuu cioBa M17 BO BpeMsi BBINIOJHEHUS OANPOrpaMMBbI POUCXOAUT BO3BPAT K
IIporpaMMe, KoTopasi BbI3Baja JaHHY0 noanporpammy. CioBo M17 Henp3s UCTIONB30BaTh B OCHOBHOM
IporpamMme

Jlnst BBI30Ba MOIIpOrpaMMbl Ucmonb3yerest aapec L u yersipe nudpsl. [lepsoie aBe nudpsi
00pa3yroT HOMep MOIPOrpaMMbl, BTOPbIE JBE - KOJTMYECTBO MOBTOPEHUI JTAHHON MMOIIPOrPaMMBI.



IIpumep.L.0205
02 - HOMEp TTOATIPOTPAMMBI;
05 - 4ncI0 MOBTOPEHUH.

JlaHHasi kOMaH[1a O3Ha4yaeT: BbI3BATh moamporpamMmy Homep 02 mompsja msaTh pas.
MaxkcruManbHOE KOJTHYECTBO MOBTOPEHUH moamporpamMmal - 99.

Ecnu mepBast mudpa B HOMepe moanporpaMMbl "HOMMB'", €€ HENlb3sl OMyCKaTh. 3anperniacTcs
MCIOJIb30BaHUE 00palleHus K MOANporpaMMe Koja L ¢ HylneBbIM 3HAYEHHEM JBYX MOCIETHHX
uugp.

B cnydae ogHOKpaTHOTO BhI30Ba MOJMPOrPaMMbI MOKHO UCIONB30BaTh aapec L ¢ nByms
nudpamu, 0603HAYAIOITUIMH HOMEP TTOAIIPOTPAMMBI.

Ilpumep. L51
[Tpu aTom L51 sxBuBanentHo L5101.

Bb130B noimporpamMMsl IOJKEH CTOSATH 00S3aTeIbHO B KOHIIE KaIpa.

[Ipu 3TOM B Kajipe C BBI30BOM MOJIPOrpaMMbl HE JOIMYCKAETCs 33JlaHhe T€OMETPUYECKON U
TeXHOJOru4eckor wmHpopmanuu. B 3TOM Kaape MOXXHO 3a7aBaTh MOATOTOBUTENBbHBIC (DYHKIMH WU
3HAUYEHUsI IEPEMEHHBIX

ITpumep.N15 G91 R12#-15.5R142#4.3 L1302

11.2.4. HanGonee 2 heKTUBHBIM SIBIISIETCS UCTIONB30BAHKE ITOIIPOTPAaMM C TIEPEMEHHBIMH.

ITpu 3TOM CcocTaBisieTcst MOANporpamMma Jyisi 00paboTKK HanbosIee YacTo BCTPEUYAOIIUXCS
3NeMEeHTOB B moamporpamMme UCHONB3YIOTCSI MEPEMEHHbIE BMECTO YHMCIIOBBIX 3HAYEHUH
HEKOTOPBIX aJJPECOB, a IEPEMEHHBIX OPEIEIISIIOT H OCHOBHOH MpOrpaMme.

Hmxe mpuBoauTCS IPIMEP COCTABIEHNS! OCHOBHBIX IPOTPAaMM H TIOAPOTPaMM ISl KOHTYPOB,
n300paXeHHbIX Ha puc. 47, 48.

PoP1

30

[
>

55

Puc. 47.



PoP1

15

/<R5

20

Puc. 48.

Iloamporpamma Gynet BeINIsAETh cemyrormm oopazom: L10100
J-N101 G1 G91 G17 X-R1 FR4
N102 G3 X-R2 Y-R2 J-R2

N103 G1 Y-R3
N104 G3 XR2 Y-R2 IR2
N105 G1 XR1
N106 G3 XR2 YR2 JR2
N107 G1 YR3

N108C53X-R2YR21-R2

N109M17

OCHOBHYIO IIpOrpamMmy Jij1st 00Pa0b0TKH KOHTYpa (CM. puc. 47) MOXHO IPEICTaBUTH B BHIC:
N20R1#39. R2#8. R3#14. R4#300

N21 LO01

OcHoBHas Iporpamma Jijisi 00padoTKH KOHTYpa (CM. prc. 48) BBITIISUT CICAYIONUM 00pa3oM:

N20 R1#10. R2#5.R3#7.R4#120
N21L0101

Ipumeyanms: 1.

[lp BO3Bpare W3 MOANPOTpPaMMBI B OCHOBHYIO IPOTPAMMY COCTOSIHHE

MOJrOTOBUTENBHBIX (PYHKIMI, KOTOpbIe ObUTH 10 OOpallleHHsl K MOJAIporpamme, He
BOCCTaHABJIUBACTCS.

2. HO,Z[HpOI‘paMMI:I BBOATCS B MAMSTD TaK K€, KaK 1 OCHOBHBIC ITPOIrpaMMBbI.

4.4 3apnanus AJ1s1 NPOBEPKH HABBIKOB 110 JAHHOMY pa3iesy

IToBepxHOCTH
1 2 3 4 5) 6 7 8
Konyc | Humunaap | Humuunp | Hunmuaap | Humuaap | Konyc | Bayrpennuii | BHyTpennuit
DxDyxl DxI| DxI| DxI| DxI| D1xDyxl Hunuuap Hunusap
dxl d
40x42x2 42X5 70x7 50x5 45x5 45x40x5 30x5 25




50x52x2 52x5 80x10 60x3 55x5 55x53x2 45x3 30
45x50x5 50x10 70x5 55x10 50x8 50x47x3 30x10 10
30x40x20 50x5 60x20 50x4 45x10 | 40x30x20 - 10
20x40x10 35x3 50x30 45x8 40x10 | 35x30x20 - 15
Tlos. 1  TIlos.2  Ilos.3 Tlos.4 Tlos.5 TloB. 6
Z
Puc. 49. KommiekcHsIif 3ckn3 00padaThiBaeMOii 3arOTOBKH




OcHogHas1 numepamypa

1. OCHOBBI TEXHOJIOTUHM MAIIMHOCTPOCHUS: YUeOHHK /1715 By30B / mox pen. A.C. SIMHUKOBA.
— Tyna: Uzn-Bo Tynl'V, 2006. -269c. (41 3k3.)

2. CycnoB A.I'. TexHONOrUsl MaIIMHOCTPOCHHUS: YIEOHUK Il BY30B. 2-€ W3] mepepad. u
non/ — M.: Mammunoctpoenue, 2007.- 430 c. (24 >k3.)
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DJEeKTPOH. TEKCTOBBIE NaHHbIe.— M.: ['opsiuas nuHus - Tenexom, 2013.— 606 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/11990. — 3BC «IPRbooks», 1mo mapoJio

JAonosHumeavHas aumepamypa

1. Ixupo, P.M. OcHOBB mnporpamMMmupoBaHus 00paboTku Ha crankax c¢ UIIY:
VYueb.mocobue s BBICHLTEXH.M  cpen.creun.yde0.3aBeaenuil. Y.1.  TexHomormueckoe
obopynoBanue u ocHactka / P.U. I'kupos, IL.II. Cepebpennnkuii; [IHUMHTU . — M., 1987 . —
178c¢. (20 7K3.)

2. I'xupos, P.M. OcHOBBI mporpaMMupoBaHus oOpabOTKH aetanel Ha ctaHkax ¢ YUITY:
VYyeb.mocobue nansi BTYy30B U cpen.cmen.yde6.3aBenenuit. Y.2. TloaroroBka ympaBIisONIUX
nporpamMm i TokapHbeix ctaHkoB ¢ UITY / P.M.I'xupos, I1.I1.Cepebpenunkuii; IHUMAHTU . —
B.m., 1988 . — 158c.: ni. (20 3k3.)

3. Cepebpenunkuii, [LI1. [IporpaMmmupoBanme aJjis aBTOMaTU3UPOBAHHOTO 00OPYAOBAHUS:
YueOuuk nns cpen. npod. obpasoanums / ILIL.CepeOpenunkmii, A.I'.Cxuptmanze; Ilox
pen.}fO.M.ConomennieBa . — M. : Beicnr.ik., 2003 . — 592c¢. : ni. (2 9k3.)

4. CopaBoynuk TexHonora-mammuaoctpoutens: B 2 T. T.1 / [Tox pen. A.M. [anbckoro u
ap. 5-e u3a., nepepad. u gom.- M.: Mammunoctpoenue-1, 2001.- T. 1.- 912 c. (14 7k3.)

5. ®enun, E.M. ABTOomMaTH3amMs MPOU3BOACTBEHHBIX MPOIECCOB B MAIIMHOCTPOEHUH /
E.N.®enun .— Tyna, 2006 .— lonT.auck.(CD ROM).

6. ®enun, E.M. TexHomornyeckne OCHOBBI aBTOMATH3AIllMU MAIIMH U 00OpYyIOBaHUS /
E.N.®enun .— Tyna, 2007 .— lonT.auck.(CD ROM).

7. ABTOMaTH3a1Ms NOATOTOBKY YIPABISAIOMUX Mporpamm Juist craHnkos ¢ YITY. Yacts 2
[DnexTpoHHBIH pecypc]: yaueOHoe mocodue 1ist By308/ B.M. ABepueHKoB [u 1p.].— DIEKTPOH.
TEKCTOBbIE JaHHbIe.— bpsHCK: bpsHCKMIi rocy1apCcTBEHHBIN TEXHUYECKUI YHUBEpCUTET, 2012.—
212 ¢.— Pexwum goctyna: http://www.iprbookshop.ru/7010. — DBC «IPRbooksy, o mapoitto

8. ABTOMAaTH3alus BHIOOPA PEXKYLIETO HHCTpYMEHTa Ui cTaHkoB ¢ UITY [DnekTpoHHbIN
pecypc]: monorpadus/ B.M. ABepueHKOB [u Ap.].— DJAEKTPOH. TEKCTOBBIC JaHHbIE.— BpsHCK:
BpsiHCKMit rocyjapcTBEHHBIN TeXHUYeCKHi yHuBepcuteT, 2012.— 148 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/6989. — DBC «IPRbooksy, mmo maposto
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