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JlaGoparopuast padora Nel

Tema: «Pa3pabotka YII 06paboTKu Irpynibl OTBEPCTUH HA CBEPIMUIBHOM CTAHKE C
UIlY. Beox VII u pegaktupoBaHue .

Lenb: npuoOpeTeHre NpakTHUYEeCKUX HaBbIKOB pa3pabotku YII ans o6paboTku
JIETaJIM HAa CBEPJIMIILHOM cTaHke ¢ UITY.

1 MarepuanbHoe obecrnieueHue

1.1 MHCTpYKIHMS K MPAKTUIECKOMY 3aHSTHIO.

1.2 Yeprexxu (3CKU3bI) ACTAICH.

1.3 PacueTHO-TEXHOJIOTHYECKas KapTa.

1.4 PykoBoactBo nporpammucta TC 1151 yCTpoicTBa YUCIOBOTO MPOTPAMMHOTO
ynpasnenus tuna NC-201M.

2 Topsiok BBITIOJIHEHUST PaOOTHI

2.1 CooO1eHne TeMbl, IJ1aHa, TOCTaHOBKA IETU ypOKa.

2.2 nnuBuayalibHas U TPYIIOBas KOHCYJIbTAIIUS CTYJICHTOB BO BpeMsl pabOThI.
2.3 BbINOJHUTH TEXHOJIOTUYECKUIN ICKU3 JE€TAIIN.

2.4 BwiOpaTh cucTeMy KOOpJIMHAT.

2.5 Pa3zpaboTarh ynmpaBisiouyo IporpaMmy Juist o00paboTKH JeTanu Ha
cBepimiIbHOM ctaHke ¢ UITY.

2.6 OpopMHUTH OTUET.

3. TexHonornyeckrue peKoOMeHAAINU

3.1 Bce pa3Mepsl uepTeka JeTainu TODKHBI OBITh MOACUYUTAHBI OT €UHOM 0a3bl.
3.2 ba3a nomkHa OBITH MPUBSI3aHA K OCSIM IIJIABAIOIICTOY» HYJIA.

3.3 OtBepcTHs AOMKHBI OBITh POHYMEPOBAHBI COTJIACHO ONTUMAJIbHOMY MOPSIAKY
oOpabotku. Hymeparus orBepctuii 06sierdaeT mporecc mporpaMMHUPOBAHUS TIPU
OOJIBIIIOM KOJUYECTBE IMEPEXOO0B.

3.4 OnTUManbHOCTD MOPsIIKa 00PaOOTKY 3aKITIOYAETCS B MUHUMAaJIbHOM BPEMEHH,
3aTpadyeHHOM Ha 00paboTKYy.

4 XapakTepuCTHKH NPOTPaMMUPOBAHUS
4.1 CucreMbl U3MepeHus

MWITUMETPBI WM TIOUMBI, BRIOMpaeMbie mocpeactoM pynkimu G71/G70.
4.2 TlporpammupoBaHre a0COTIOTHOS WIIH 10 IPUPAIICHUSIM
[ToaroroBurenpHas pyukus GO0 — abcomoTHOE MporpammupoBanue, G91 —

MPOrPAMMHPOBAHUE IO MPUPALIECHUSIM.
4.3 [IporpaMMHUpOBaHNE OTHOCUTEIBHO HYJIS CTaHKA




[lepemelienue, 3anporpaMMUpPOBAHHBIE B KaJAPe, MOTYT ObITh OTHECEHBI K HYITIO
cTaHka 3a1anueM Qpynkuuu G79.
4.4 TTporpaMMHUPOBAHUE C NECATUYHON TOYKOM

Pa3Mepsl nporpaMMupyroTcs Tak, Kak yuTatoTcs (0e3 Hyliel B Hayajle Wik KOHIIE)
C YKa3aHHEM TOYKH pa3JeIICHHUs IEJION YacTH OT aecatudHon (mpumep: Y-20.275).
4.5 Ko JieHTbl

EIA RS244, 1SO 840 ¢ aBToMaTH4eCKUM paclo3HAHUEM.

4.6 KoopauHatel oceit

KoopauHatel mporpaMMUpyIOTCS B MUJUTUMETpax WK B aoiimax ot +(-)0,001 go
+(-) 99999,9999.
4.7 Koopnunartel |, Y

OnpenensoT KOOPAUHATHI IIEHTPA OKPY)KHOCTH B KPYTOBOH MHTEPHOJIAIUH | 110
ocu abcuucc 1 Y 10 OCH OpJIMHAT.

4.8 Oynkius F

IIporpammupyercs 0,01 o 99999

G94 — onpenenseT CKOPOCTh MOJAYU OCEH B MM/MUH

G95 — onpenenseT CKOPOCTh MOJAYN Oceil B MM/00

4.9 OyHKIUA S

Mo>KeT BbIpaKaTh:

- grciio o6oporos/muH mnuHaens (G97)

- CKOpOCTh pe3anus B M/MuH(G96)

4.10 Oynkims T

Omnpenenser TpeOdyeMsl 711 00pabOTKH HHCTPYMEHT U HOMEDP KOPPEKIIUU ISt
JTaHHOTrO MHCTpyMeHTa. [Iporpammupyemas enmunna: 1,0 10 9999,999. Iudps
nepe JeCATUIHONW TOUKOM OMPENeNsiioT UHCTPYMEHT, IOCJIe — HOMEp KOPPEKTopa.
4.11 [NoaroroBuTeIbHBIC (DYHKIIUU

GO0 — ObICTpOE TO3UITMOHUPOBAHUE;

GO0l — nuHeliHas HHTEPITOJISALIHS;

G02 — urTEepHONALIMS KPYTOBasi IO YaCOBOM CTPEJIKU;

GO03 — urTEepHONALIUS KPYTOBasi IPOTHUB YACOBOU CTPEIKU;

GO04 — BrimepKkKa BpeMEHU 3aJJaHHas B KaJIpe;

G09 — 3ameieHne B KOHIIE KaJpa;

G17 — BeiOupaet miockocTh uHTEpHOIAIUH (X,Y);

G18 — BeIOMpaeT mI0ckocTh HHTEpHOAIUH (Z,X);

G19 — BeiOupaet miockocth uHTEpHoAUH (Y,Z);

G27 — menpepsiBHAsE 00pabOTKA ¢ ABTOMATUYECKUM YMEHBIIICHUEM CKOPOCTH Ha
yriax;

G28 — HenpepriBHas 00pab0TKa 0€3 aBTOMAaTHIECKOI'O0 YMEHBIIICHUS CKOPOCTH Ha
yriax;

G29 — mo3uNMOHNPOBAHUE OT TOUYKHU K TOUKH;

G33 — HapesaHue pe3b0bl C TOCTOSHHBIM MUTH M3MEHSIOIMIUMCS I1aroM;



G34 — napesanue pe3b0bl C TOCTOSIHHBIM WJIM U3MEHSIOIIUMCS I1aroM;

G35 — CHHXPOHM3UPOBAHHOE HAYAJIO ABUKEHUE CO IIMUHETIEM;

G40 — oTMeHa KOPPEKTUPOBKH Ha MpoduIIe;

G41 —npuBOAUT B ACCTBHE KOPPEKTUPOBKY Ha Mpoduiie (MHCTPYMEHT CJIEBa);
G42 —npuBOAUT B ACMCTBIE KOPPEKTUPOBKY Ha Npoduiie (MHCTPYMEHT CIIpaBa);
G70 — mporpaMMHpOBaHKE B AI0MMaXx;

G71 — nporpaMMupoBaHUE B MUJNIUMETPAX;

G79 — mporpaMMHpOBaHKE OTHOCUTEJIBHO HYJISl CTaHKa (JICMCTBUTENBHO TOJIBKO B
JTAHHOM Kajpe);

G80 — oTMEHA MOCTOSHHBIX ITUKJIOB;

G81 — nukI cBepIieHuUS;

G82 — nuki pactaunBaHus;

G83 — 1uKII rIy00KOro CBEpIICHUS;

G84 — uukn Hape3aHus pe3bObl METYHKOM;

G85 — nukI paccBepiMBaHUS;

G86 — 1uKI pa3BepThIBAHUS,

G89 — uMK pa3BepTHIBAHUSA C YCTAHOBKOM;

G90 — abcomroTHOE MPOTrPAaMMHUPOBAHHUE;

G91 — nporpammupoBaHue MO MPUPAILICHUSIM;

G94 — ckopocTh OJ1aUM OCEH, MM/MUH,;

G95 — ckopocTh moTaun ocet Mm/00;

G96 — ckopocCTh BpallleHUs MIMUHEIS, M/MUH;

G97 — ckopocCTh BpalleHus MIMHHAES 00/MUH;

4.12 Beniomorareiabable hVHKIIMA M

MO0 — ocTaHOBKa MPOrpaMMBbl;

MO1 — yciioBHast oCTaHOBKa MPOrpaMMBbl;

MO02 — koHeI] TporpaMMmBblI;

MO3 — BpallieHrE MIUHEIS 110 YaCOBOW CTPEJIKE;

MO04 — BpaliieHre MIUHCS TPOTUB YaCOBOM CTPEIIKHU;

MOS — ocTaHOBKa BpallleHUS IITTUHIECIS;

MO06 — cMeHa UHCTPYMEHTA;

MO7 — BKIIFOUEHHE BCIIOMOTaTeIbHOI0 OXJIAXKICHHUS

MOS8 — BKIIFOUEHHE OCHOBHOT'O OXJIAKICHH,;

M09 — BBEIKITIOUECHHE OXJIAXKICHUS;

M10 — 6mokupoBKa oceif;

MI11 — pa36mokupoBKa oceii;

M12 — G10KHpOBKA BPAIIAIONIAXCS OCEH;

M13 — Bpaiienre MIMMHAEINS IO YaCOBOW CTPEJIKE U OXJIAXKICHUE,
M14 — Bpaienue MIUHAENS MPOTUB YaCOBOM CTPEIIKU U OXJIAXKICHHUE,
M19 — ocTaHOBKa BpallleHUs MINUHEIA C YTIIOBOW OPUECHTALIUEH;
M30 — koHen MpOorpaMMBbl U BO3BPAT K IIEPBOMY KAJPY.

4.13 TToCcTOSITHHBIE ITUKJIBI




C ucnonb3zoBaHueM noAroToButenbHbIX pynknui G81-G89 onpenenenue

MOATOTOBUTCIIBHOI'O IUKJIA MOKHO ITPOTrpaMMUPOBATh PAA onepaunﬁ (CBCpJICHI/Ie,

Hape3aHue pe3bObl METYUKOM, pacTauyuBaHUE U T.J.) 0€3 TOBTOPECHUS JJIsl KaXK0M

U3 HUX MapaMeTpOB OTBEPCTHSI, 3alIPOrPaAMMHUPOBAHHYIO0 00pabOTKy KOTOPOIo

Ha10 OCYHICCTBUTD. XapaKTepI/ICTI/IKI/I ITOCTOAHHBIX ITOCTOAHHBIX THUKJIOB

npuBeAeHbI B Tabnuie 1

Tabmuia 1 — XapakTepuCTUKU MOCTOSIHHBIX ITUKJIOB

[TocTossHHBIN [Monxon DyHKINU HA JHE Bosspar
ITUKIT OTBEPCTHS
Brigepxka | Bpamenue
BPEMEHU | INMHAHJCIA
G81 paboyas HET pabouasi | OBICTpBIN
CBEpJICHUE nojava CKOpPOCTh X0/
G82 pabouas na pabouasi | OBICTPBIH
pacTauynMBaHUe nojava CKOpPOCTh X0/
G83 rimybokoe B MIPEPBHIBUCTOMN HET pabouast | OBICTpBIN
CBEpJICHUE pabote CKOpPOCTH X0/
G84 pabouas mogaya, HET u3MeHeHue | pabouas
Hape3aHue HAYaJio BpallleHUs HaIpaBJIeH | Tojaya
pe3b0bI METUUKOM HITTHHJIETIS usi
G85 pabouast HET pabouas pabouas
paccBepiIMBaHue nojiaya CKOPOCTh nojava
G86 pabouas momaya, HET OCTaHOB | OBICTPHIiA
pa3BepThIBaHUE HAYaJio BpaIlleHUs X071
HITTHHJIETIS
G89 pabouast na pabouas pabouas
pa3BepTHIBAHUE C nojava CKOPOCTh nojaya
pacTaurBaHUEM
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5 Ilpumep pazpadotku YII aiist oOpadboTku netanu «drnaHei Ha CBEPIUIbHOM
cranke ¢ UIlY.

X

Pucynok 1 — TexHOIOrHYECKU 3CKU3 AETAIIH



Nel T1.1 MO6 (cBepno guamerpom 11mm)
Ne2 G97 M13 S710

Ne3 GO G90 G95 X0 Y50
Ne4 G81 R2 Z-23 FO.2
Ne5 YO X-50

Ne6 X0 Y-50

Ne7 YO X50

Ne8 G80

Ne9 GO Z500

NelO M5

Nell T2.2 MO6 (tiekoBka quameTpom 16MMm)
Nel2 G97 M13 S280

Nel13 GO G90 G95 X0 Y50
Nel4 G8 R2 Z-14 F0.07
Nel5 YO X-50

Nel6 X0 Y-50

Nel7 YO X50

Nel18 G80

Ne19 GO Z500

Ne20 M5

Ne21 M30



JlaGopaTopHasi paGora Ne2
Tema: «Pa3pabotka YII 06paboTku getanu Ha TokapHoM ctanke ¢ UITY. Brog VII
U PEIaKTUPOBAHHUE .
Lenb: nproOpeTeHre NpakTUUYEeCKUX HaBbIKOB pa3pabotku YII ans o6paboTku
JIeTaIu Ha TOKapHOM cTtaHke ¢ UITY.

1 MarepuanbHoe obecrnieueHue

1.1 MHCTpYyKIIMS K IPAKTUYECKOMY 3aHATHUIO.

1.2 Yeprexu (3CKU3bI) IE€TATICH.

1.3 YepTexu (3CKU3BI) 3arOTOBOK.

1.4 PacueTHO-TEXHOJIOrMYECKas Kapra.

1.5 PykoBonctBo nporpammucta TC 111 ycTpoMCTBa YACIOBOTO MPOTPaMMHOTO
ynpasnenus tuna NC-201M.

2 Topsiok BBITIOJIHEHUST PaOOTHI

2.1 CooO1eHne TeMbl, IJ1aHa, TOCTaHOBKA IETU ypOKa.

2.2 nnuBuayanbHasi M TPYIIOBasi KOHCYJIbTAIUS CTYJEHTOB BO BpeMs pabOTHI.
2.3 BbINIOJIHUTH TEXHOJIOTUYECKHUM 3CKU3 JE€TaNH.

2.4 BwiOpaTh cucTeMy KOOpJIMHAT.

2.5 Pa3paboTarh ynmpaBisioulyo mporpaMmy Juisi o00paboTKH JeTanu Ha TOKapHOM
cranke ¢ UIIY.

2.6 OpopMHUTH OTUET.

3 XapaKTepuCTUKH IMPOrpaMMHUPOBAHUS
3.1 Cucrembl U3MepeHUs

MuUIuMeTpsl WM TIOWMBI, BeIOHpaemble mocpeactsoM yukimu G71/G70.
3.2 [IporpamMMmupoBaHye a0COIIOTHOE WIH 110 MPUPAILIEHUSIM

[MonrotoButenbhas Gynkius G90 — abcomoTHOE porpammupoBanue, G91 —
MIPOrPAMMHUPOBAHKE 10 TTPUPALIECHUSIM.
3.3 [IporpaMMupoBaHre OTHOCUTEIBHO HYJIS CTAaHKA

ITepemenienue, 3anporpaMMUPOBAaHHBIE B KaJIpe, MOTYT OBITh OTHECEHBI K HYIIIO
ctanka 3ananneM Qynkmmu G79.
3.4 [IporpaMMHUpOBaHHUE C JIECATUYHON TOUKON

Pa3Mepsbl nporpaMMupyroTcs Tak, Kak yuTatoTcs (0e3 HyJlieill B Hayajie Uiiu KOHIIE)
C YKa3aHHEM TOYKH pa3ieJICHUs IIEJION YacTH OT JaecaTnIHou (mpumep: U-20.275).
3.5 Kon sieHTht

EIA RS244, 1SO 840 ¢ aBTOMaTHYECKUM PACIIO3HAHUEM.

3.6 KoopanHater oceit




KoopauHatel mporpaMMUpYIOTCS B MUJUTMMETpPAx WK B aroiimax ot +(-)0,001 go
+(-) 99999,9999.
3.7 Koopaunatet .Y

OmnpenensroT KOOpAUHATHI IIEHTPa OKPYKHOCTH B KPYTOBO# HHTEpHosauu | mo
ocu abcuucc 1 Y 10 OCH OpJIMHAT.

3.8 Oynkuus F
IIporpammupyercs 0,01 o 99999

G94 — onpenenseT CKOPOCTh MOJaYU OCEH B MM/MUH
G95 — onpenenseTr CKOPOCTh MOJAYN Oceil B MM/00

3.9 OyHkms S
MoxeT BbIpaKaTh:

- grciio o6oporos/muH mnuHaens (G97)
- ckopocTh pe3anusi B M/MuH(G96)

3.10 Oynknus T
Onpenensier TpeOyembl 7151 00padOTKH UHCTPYMEHT U HOMEP KOPPEKIIUH JIJIst

naHHoro uHCTpyMeHta. [Iporpammupyemas BenunuuHa: 1,0 10 9999,999. Ludps
nepe AeCATUYHON TOUKOU ONpeessiioT MHCTPYMEHT, 1Ocie — HOMEp KOppPEeKTopa.
3.11 [oaroToBuTENbHBIC (DYHKIIUU

GO0 — 6pIcTpOE TTO3UIIMOHUPOBAHUE;

GO0l — nuHelHass HHTEPIIOJISLIHS;

GO02 — uHTEepnONIAIUS KpYTroBas 10 YaCOBOM CTPEIIKU;

GO03 — unTEepnoNALMS KPYroBasi IPOTHUB YACOBOU CTPEIKU;

GO04 — BeIIEp)KKA BpEMEHH 3aJlaHHAs B KaJIpe;

GO09 — 3ameieHre B KOHIIE KaJpa;

G17 — BeiOupaet miockocth uHTEpHOIAUU (X,Y);

G18 — BeIOMpaeT mI0cKoCTh HHTEpHOAIUU (Z,X);

G19 — BeiOupaer miockocth uHTEpHOIAUU (Y,Z);

G27 — nenpepsiBHast 00pabOTKa ¢ aBTOMATUYECKUM YMEHBIIICHUEM CKOPOCTH Ha
yriax;

G28 — nenpepriBHAsI 00paboTKa 6€3 aBTOMAaTUYECKOTO YMEHBIIIEHUSI CKOPOCTH Ha
yriax;

G29 — Mo3UIMOHUPOBAHUE OT TOYKH K TOUKH;

G33 — Hape3aHue pe3b0bl C TOCTOSHHBIM WIIH U3MEHSIOIIUMCS II1aroMm;

G34 — napesanne pe3bObl C TOCTOSHHBIM HJIA U3MEHSIONTUMCS II1arOM;

G35 — CHHXPOHHM3UPOBAHHOE HAYAJIO JIBMKEHUE CO IIITHHCIEM;

G40 — oTMeHa KOPPEeKTUPOBKH Ha MpoduIie;

G41 —nmpuBOANT B ACHCTBHE KOPPEKTHPOBKY Ha Tpodriie (MHCTPYMEHT CJeBa);
G42 —puBOANUT B ACHCTBHE KOPPEKTUPOBKY Ha Mpoduie (MHCTPYMEHT CIIpaBa);
G70 — mporpaMMupOBaHHUE B AIOWMAaX;

G71 — mporpaMMupOBaHNE B MUJUTUMETPAX;

G79 — mporpaMMupoOBaHNE OTHOCUTEIHHO HYJIS CTaHKA (ICCTBUTEIBHO TOJIHKO B
JTAHHOM KaJpe);




G80 — oTMEHA MOCTOSHHBIX ITUKJIIOB,;

G81 — ki cBepiieHus;

G82 — Mk pacTaurBaHus;

G83 — uuk ri1y0oKoro CBEpIIeHHUS;

G84 — uukn Hape3aHus pe3bObl METYHKOM;
G85 — nukI paccBepiBaHUs;

G86 — MK pa3BepThIBAHUS;

G89 — UK pa3BepThIBaHUS C YCTAHOBKOM;
G90 — abconoTHOE MPOrPAaMMHUPOBAHNUE;

G91 — mporpaMMupoBaHUE TIO MPUPAILICHUSIM;
G94 — ckopocTh O/1aUM OCei, MM/MUH,;

G95 — ckopocTh moTaun oceit MmM/00;

G96 — ckopocCTh BpallleHUs MIMUHEIS, M/MUH;
G97 — ckopocCTh BpalleHus MIMUHACIS 00/MUH;

3.12 BconomorarenpHablie GyHKIIMH M

MO0 — ocTaHOBKa IpOrpamMMBl;

MOI — ycnoBHas OCTaHOBKa TPOTrPaMMBbl;

MO2 — xoHel] TporpaMMbl;

MO03 — BpallieHre MIUHAEINS 110 YaCOBOM CTPEIIKE;
MO04 — BpaiieHre IIMUHAENS TPOTHB YaCOBOW CTPEIIKH;
MO5 — ocTaHOBKa BpallleHUs IITUHACIS;

MO06 — cMeHa UHCTPYMEHTA;

MO7 — BKITIOUEHHE BCIIOMOTATEILHOTO OXJIaXK ICHNUS,
MOS8 — BKIIFOUEHHE OCHOBHOT'O OXJIAXKICHH;

M09 — BBEIKITIOUCHHE OXJIAKICHUS;

M10 — 610KHpOBKA OCEH;

M11 — pa36iokupoBKa Ocei;

M12 — G10KHpOBKA BPAIIAIOLIAXCS OCEH;

M 13 — BpailieHre MIUHACIS 110 YaCOBOW CTPEJIKE U OXJIAXKICHUE;
M 14 — BpailleHre WNUHAEIS TPOTHUB YaCOBOM CTPEIKH U OXJIaXKICHUE;
M19 — ocTtaHOBKa BpalleHus WINMUHAEIS C YTI0BOW OpUEHTALUEH;

M30 — koHel| mporpaMMbl U BO3BpAT K IIEPBOMY KaJIpy.

3.13 ITocTOSIHHBIE TUKJIBI

C ucnonp3zoBanrueM MoAroToBUTENbHBIX QyHKIuit G81-G89 onpenenenue

MOJTOTOBUTENILHOTO IHMKJIa MOKHO MPOTPaMMHUPOBATH PsiJl ONiepaliuii (CBepeHHE,

Hape3aHue pe3bObl METYMKOM, pacTauMBaHue U T.J.) 0€3 TOBTOPEHUS ISl KaXK10M

U3 HUX MMapaMeTPOB OTBEPCTHS, 3aMPOrPAMMHUPOBAHHYIO 00Pa0OTKY KOTOPOTO

HaJg0 OCYHICCTBUTD. XapaKTepI/ICTI/IKI/I IIOCTOAHHBIX ITOCTOAHHBIX ITHMKJIOB

MpYBEACHBI B TabHIE 1



Tabmuia 1 — XapakTepuCTUKHU MOCTOSIHHBIX [IUKJIOB

[TocTossHHBIN [Monxoxn QyHKINWU HA JHE Bo3sspar
UK OTBEPCTHSI
Breinepxkka | Bpamenue
BPEMEHH | INMUHACIS
G81 pabouas HET paboyasi | OBICTpBIN
CBEpJICHUE nojayva CKOpPOCTh X0/
G82 pabouas na paboyasi | OBICTpBIN
pacTaynMBaHUe nojayva CKOpPOCTh X0/
G83 rimybokoe B MIPEPBIBUCTOMN HET pabouast | OBICTpBIN
CBEpJICHUE pabote CKOpPOCTH X071
G84 pabouas nmojaua, HET U3MEHeHue | pabouas
Hape3aHue Hayajo BpamleHus HampaBleH | mojada
pe3b0bl METINKOM TITTAHICTIS us
G85 pabouast HET pabouas pabouas
paccBepIIBaHUe nojava CKOpOCTH noJjiaya
G86 pabouas moaya, HET OCTaHOB OBICTpBII
pa3BepThIBaHNE Hayvajo BpalleHus X0/
IITTAHEIIS
G89 pabouast na pabouas pabouas
pa3BepThIBAHUE C nojava CKOPOCTh nojaya
pacTaurBaHUEM

4 TIpumep pazpabdotku YII mist o6paboTku netanu «Bam» Ha TOKapHOM CTaHKE C
YUITY tuma NC-201M.
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Nel T1.1 MO06 (mpoxoaHoit pe3ern)

Pucynok 1 — TexHonornueckui 3CKu3 AeTaiu.
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Ne2 M04 S540

Ne3 GO G90 G95 X40 Z2
Ne4 G1 Z0 FO.6
Ne5 X50 Z-35

Ne6 Z-70

Ne7 X70

Ne8 Z-132

Ne9 GO X75

Nel0 Z-68

Nell X64

Nel2 G1 Z-70 FO.6
Nel3 Z270.2 Z-72.1
Nel4 GO X70 Z20
Nel5 T2.2 MO6 (kaHaBOYHBIM pe3ern)
Nel6 S630

Nel7 GO Z-68 X54
Nel8 G1 Z-70 G4
Nel9 F0O.15

Ne20 X48
Ne21X55

Ne22 720 X80
Ne23 M5



IIpakTHyeckoe 3ansaTue Nel

Tema: Omnpeznenenue mNoOCIeAOBATENIBHOCTH OOpPaOOTKM TIpymmbl OTBEPCTUH Ha
cBepauiabHOM cranke ¢ UITY. Haznauenue pexxuma peszanus.

Henb 3ansatusa: [loaroToBKka MCXOIHBIX JAaHHBIX i pa3pabotku YII oOpaboTku
I'PYIIIBI OTBEPCTUN Ha CBEPJIWIBHOM cTaHke ¢ UIIY.

1. MarepuanbHoe obecrieueHue.
1.1 MHCTpYKIIMS K TPAKTUYECKOMY 3aHSTHIO.
1.2 Yeptex (3CKU3) ACTANH.
1.3 CnpaBo4dHasi U TEXHUYECKAs TUTEPATYpPA.
2. Tlopsiok BeITOTHEHUS paOOTHI.
2.1 CooO1ieHne TeMbl, IJ1aHa, TOCTAHOBKA IEJTU ypOKa.

2.2 OnpeneneHue nocienoBaTeIbHOCTH 00paboTKu O0TBepCcTHil. BoiOop pexyiero
MHCTPYMEHTA.

2.3 Ha3zHayeHue pexxruma pe3aHusl.
2.4 PacyeT BeIMYMHBI IEPEMEIIECHUSI NHCTPYMEHTA 10 ocu Z
2.5 BBITIOJTHUTH TEXHOJIOTUYECKUM ACKU3.

3. O01IHeE IOIOKEHHUS.

st oOpaboTku oTBepcTuit Ha crtaHkax ¢ UIIY mo BO3MOXHOCTH pPEXYIIHiA
UHCTPYMEHT NPUHUMATh C MEHBIIMM BBUIETOM U3 IWNUHAENA. LleHTpoBanue
PEKOMEHIyeTCsl  NPOU3BOAUTH  COUPAIbHBIMH  cBepiaamMu 2@ = 90° wm
LEHTPOBOYHBIMU KOMOWHHUPOBAHHBIMH.

[TocnenoBaTenbHOCTD MEPEXOI0B CBEPIIMIIBHOM OTepallii BHIOUPAIOT C YYETOM
KOH(UTYypalud OTBEPCTHM, JOIMYCTUMBIX OTKJIOHEHHM, (DOPMBI U OTHOCUTEIHHOTO
MIOJIOKEHUS OCEN OTBEPCTHUM, YKCIIA TPYMIIBI OJMHAKOBBIX OTBEPCTUM, TOYHOCTU U
BPEMEHHU MO3WLIMOHUPOBAHUS CTOJA U MOBOPOTA PEBOIBBEPHOMN TOJOBKHU. [lepen
CBEPJICHUEM OTBEPCTUSL JOJDKHBI LEHTPUPOBATHCSA, 3TO IMOBBIIIAET TOYHOCTH
MOJIOKEHUST OCHM OTBEPCTHSI W IPEAOTBPALIAET YBOJ CBEpja NpU Bpe3aHuu. B
OTZIEJIbHBIX CITy4asiX KOrJa JOMYCK Ha MEXIEHTPOBoe paccrosinue Ooisee 0,2 MM
no ctainu uiu 0,3 MM 1o 4yryHy, 1100 KOT/1a B PEBOJIbLBEPHOM IOJIOBKE HE XBATAET
MO3UIINH J1JISI [IEHTPOBOYHOIO CBEPJIA, JIOMYCKAETCS CBEpJIeHUE 0€3 IIEHTPOBaHUSI.

HNHCTpyMEHT B PEBOJIBBEPHOM T'OJIOBKE PACIIONIAraeTCsl B MOPSIAKE YEPEAOBAHUS
IIEPEXO0/I0B.



Bo3MoxkHBI 71Ba BapuaHTa IOCIEAOBATEJIBHOCTH OCHOBHBIX IE€PEX0JI0B
CBEPJIMJIBHOM ONEpaLiu:

1) Kaxnaplii mHCTpyMEHT oOpabaThIiBaeT BCE OTBEPCTHUSI JTAHHOTO pa3Mepa, a
MOTOM MPOU3BOAMUTCSI CMEHA MHCTPYMEHTA.
2) Kaxxnoe orBepcTrie 00padaThIBa€TCs BCEMU HHCTPYMEHTAMU.

Bnauanie BBITIOTHSIOTCS TIEPEXOJbl CBSA3aHHBIE C OOJbIIEH HArpy3kod Ha
MHCTPYMEHT, 3aTeéM C MEHbIIeil, T.e. CHayaiga o00palaThIBalOTCA OTBEPCTHS
OoJbIIEro AuamMeTpa, 3aTeM MeHbliero. llepexonbl cBs3aHHbIE ¢ OOecrneueHueM
BBICOKOW TOYHOCTH pa3Mepa BBIMOJHSAIOTCS BCerJa B KOHIE omepanuu. Takas
MOCJIEIOBATEIbHOCTh ~ MPEAOXpaHsIeT yXKe o0paboTaHHblE OTBEPCTUS  OT
nedopmaluii BbI3bIBAEMbIX 00pabOTKOMN CIEAYIOUIUX OTBEPCTUH.

4, HpI/IMep BBIIIOJTHCHUS IMTPAKTUYCCKOI'O 3aHATHA.

4.1 OnpenensieM MOCIEAOBATENLHOCTh 00pabOTKU OTBepcTHil. BbIOOp pexyiiero
MHCTPYMEHTA.

Hepexon 1. YcTaHOBUTH ACTallb, 3aKPCIIUTh, CHATD.

[Tepexon 2. Ceepiautsb 4 otB. P11 /T1/
Pexxymuii nactpyment: Ceepiio @11 TOCT 4010-77

[Tepexon 3. LlexoBath 4 oTB. @16 /T2/
Pexxymnii nHcTpyMeHT: niekoBka @16 TOCT 2125-2-80

4.2 HazHayaeM peXuM pe3aHusl.
ITepexon 2.
t=5,5mMm; S0=2mMm/00; V=24 5m/Mun; Kv=1,0

_ 1000V _1000-245
"= Dp " 314.11 /UM

1

n=710mMun "1

vd _m-D-nd 3,14-11-710
1000 1000
Vs=So0-nd=0,2-710=142mm/MuH

= 24,5M/MUH

V's4=125mMm/MuH

ITepexon 3.



_D—-d 16-11

t = > > = 2,5MM
S0=0,07MMm/00
V=14m/MuH
_1000-14

"T314-16 <IN
nd=280mun "1

_314:16°280

=" 1000 h06m/mum

Vs=0,07-280=19,6MMm/Mun
Vsy = 20MM/MuH
4.3 PacueT BeIMUMHBI TICPEMEIICHUS HHCTPYMEHTA 110 ocHu Z.
ITepexon 2.
L=2+y+e+ A MM
['ne: 2 - HemoxoA cBepiia A0 JeTalH 1O MPorpaMme 2MM;
y - BenmumnHa Bpe3anus; y=0,3-d=0,3-11=3,3 — J{ns cBepicHus;
€ - IMHa 00pabaThIBaeMOM MOBEPXHOCTH; € — 1 8MM;
A - mepeber; A = 1...3 (mpuauMaemM A=2MM)
L=2+3,3+18+2=25,3mMm
Ilepexon 3.
2MM — HEJIOXO/I IIEKOBKH 10 TIPOTPaMME;
y=0, T.x. ¢ = 90°;
e=12Mm — u3 ueprexa;
A= 0

L=2+12=14mm



5. TexHoIOornuecKnuii DCKU3.
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Pucynok 1 TeXHOTOTMYECKUI 3CKU3 IETANH.
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[Ipaktrueckoe 3ansatue No2

Tema: OmnpeneneHue MOCIEIOBATENBHOCTH OOpabOTKH JAE€Talld Ha TOKApHOM
cranke ¢ UIlY. Ha3HaueHue pexnma pe3aHus.

Henp 3ansatusa: [loarotoBka MCXOAHBIX AaHHBIX A pa3padbotku YII oOpaboTku
JIeTaIu Ha TOkapHOM cTtaHke ¢ UITY.

1. MarepuasibHoe o0OecrieueHue
1.1 MHCTpYKIIMS K TPAKTUYECKOMY 3aHSTHIO.
1.2 Yeptex (3CKU3) ACTANH.
1.3 CnpaBouHasi u TEXHUYECKAs JIUTEpaATypa
2. Tlopsiok BBITTOJTHEHUS pabOTHI
2.1 CooO1ieHne TeMbl, IJ1aHa, TOCTAHOBKA IEJTU ypOKa.

2.2 Omnpenenenue mnocienoBaTeabHOCTH 00paboTku jaetanu. Bwibopa pexyiiero
UHCTPYMEHTA.

2.3 Ha3zHayeHue pexxruma pe3aHusl.
2.4 TlocTpoeHue UKIOTPaMM ABUKEHUS HHCTPYMEHTA.
3. [Ipumep BHITIOTHEHHS TPAKTUYECKOTO 3aHATHS

3.1 OnpenenseM MocieI0BaTeIbHOCTh 00PaOOTKH ACTaIIH.
ITepexon 1. YcTaHOBUTH A€Talb, 3aKPETUTh, CHATH.

[lepexon 2. Tounuts moBepxHocTh P50, Moape3aTh TOPEI] B pa3Mep , TOUUTH
noBepxHOCTh @70 Ha mPOX0J, TOUUTH hacKy 2X45°, TOUUTH KOHYC.

Pexxymuii uHCTpYMEHT: peser; npoxoaHoi, moapesnon MWLNR 2525M08, ¢ =
95°, T15K®6,

TV 2-035-829-82.

ITepexon 3. TounTh KaHABKY.
Pexxymuii nHCTpyMEHT: pe3en kaHaBouHbIi 035-2126-1183, T15K6, OCT 2M110-7-
84

3.2 Ha3znaueHue pexxnuma pe3aHusl.



Ilepexon 2.
t=3mm; S0=0,6Mmm/06; V=85,4m/mun

_ 1000V 1000854 . _
"TTmp T 31450

Ilepexon 3.
t=3mm; S0=0,15mm/06; V=100m/Mmun

_1000-V _1000-100 _
"TTwp T 31450

4. HOCTpOGHI/Ie HUKJIOrpaMM ABHMIKCHUA HHCTPYMCHTA.
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[Ipaktuueckas padora Ne3

Tema: Pazpabotka YII 00paboTku neTanu Ha TOKAPHOM CTAHKE C UCTOJIb30BaHUEM
CAIL

Hens 3anstus: IlpuoOpereHrne NpakTUUYECKUX HABBIKOB pa3paboTku YII s
00paboTKHU JIeTalii Ha TOKAPHOM CTaHKe ¢ ucnoib3oBanueM CAITL.

1. MarepuaiibHoe o0ecrieueHue

1.1. MucTpyKius K 1a00paTOPHBIM 3aHATUAM

1.2. UYeptexu (9cKu3bI) AeTanei

1.3. Toxkapusiit ctanok ¢ YITY tuna NC-201N

2. NOPSAIOK BBITIOJHEHUS PaOOThI.

2.1. Coo0ieHue TeMbl, IIaHa, MOCTAHOBKA 11€JIA YPOKa
2.2. WupuBuayanbHbIE 3a1aHUS JIJIS1 BBITIOJHEHUS paOOTHI
2.3. Amnanus ueptexa (3CKHU3a) ACTaIH

2.4. Pazpabotka YII ¢ npumenennem CAIL

2.5. Ortpabotka VII.

3. I'eomeTpuyeckoe nmporpaMMupoBanue Boicokoro ypoBHs (GTL)

B YUIIVY npencrapnsieTcss BO3SMOXKHBIM B IIPOTPaMMeE OIUCATh T€OMETPUUYECKUMN
npopusib B IJIOCKOCTH, HCIOJB3Ysl HE TOJNBKO CTaHJIAPTHBIA  SI3BIK
nporpammupoBanus (G1-G2-G3), HO W S3BIK TPOrpaMMHUPOBAHHS BBICOKOTO
ypoBHs GTL. DTOT s3bIK MO3BOJISIET MPOrPaMMHUPOBATH MPOPUIb, COCTOSIIIUNA U3
OpSIMBIX U OKPYXKHOCTEH, HCHONB3YysS TOJBKO HWHGOPMAIHIO, MOIYYCHHYIO C
YepTeka; CUCTEMa CaMa BBIYMCISIET TOYKHA MEPECEYCHUS M TOYKU KaCaHHUs
F€OMETPUYECKUX IIIEMEHTOB.

SA3pik  mporpammupoBanuss GTL wu  cranmapTHBI  SI3bIK  MOTYT  OBITh
HCIOJIb30BAHBI OTHOBPEMEHHO B OJHOM U TOM € MpOrpaMMe, HO HE ISl OJHOIO U
toro xe npoduisa. ['eomerpus GTL GyHKIIMOHHPYET TOMBKO MpU aOCOTIOTHOM
nporpammupoBanuu (G90).

BektopHas reomerpus

Omnpenenenue npoduis ¢ ucnosibzoBanueM GTL 0CHOBaHO Ha MCIMOJIB30BAaHUU
4 TUIIOB r€OMETPUYECKUX JIEMEHTOB:

» TOYKH Hadaja OTCYETa;

> TOYKHU,

» TpsMBIE;

» OKpPYXHOCTH.

Tak kak npoduib onpeAessieTcs, Kak FreOMETPUYECKUMH 3JIEMEHTaMU, TaK U
HAMpPAaBJIECHUEM, TO ISl ONPEAEIEHUS F€OMETPUUYECKUX 3JIEMEHTOB B si3blke GTL



ucnosib3yercst ocoOblii Tun reomerpun - BEKTOPHASA I'EOMETPUSA. [as
BEKTOPHOI T'€OMETPUM OIpPEAEICHUE 3JIEMEHTa TpeOyeT, KpoMe IapaMeTpoB,
HEOOXOUMBIX [JIsl YCTAHOBJEHUS MO3UMLHMHM B IJIOCKOCTH, TAaK)KE€ HA3HAUYECHHE
HaIlpaBJICHUSI IBUKEHUS.

Hanpumep, npsimasi J1uHUS TpOXoauT uepe3 Touku A u B (pucynok A.25),
nsurasick oT A k B, wiu npsimas nunus I', nexamas Ha 1, Ho npoxonsmas ot B k
A.

B BekTopHOil reomeTtpun | u I' gBHsAIOTCS OBYMS pa3NMYHBIMU JIMHUAMH,
VMMEIOLUMU IIPOTUBOIIOJIOXKHBIE HanpasieHus. [IporpammupoBanue Nnpu noMouu
GTL, ocHOBaHHOE Ha BEKTOPHOM TeOMETpUH, TpedyeT sl KaxaAoW NpsMou
JIMHUM HAa3HAYCHUE HAIpaBJICHUs JBWKCHUSA. YCIOBHUMCS, 4YTO HANPABJICHUE
JIBMKEHUS TPSMOM  ONpenesnsieTcss  YIJIoM, KOTOpbIi oOHa o0pa3yer c
noJNOKUTENBHOW OChbl0  X. [IpaBunbHBIM yrosl IOJydaeTcs IPU BpaLICHUU
IIOJIOKUTEINBHONU OCH X 70 HAJOKEHUS €r0 Ha OJHY U3 IPSIMBIX JIMHUN, KOTOPYIO
Hajo0 ompenenuTs. PykoBomctBo mporpammucta TC 54 Vron Oyner uMmeTh
MOJIOKUTENbHBIN 3HAK, €clid 0Chb X OyJleT BpalllaThCs MPOTUB YaCOBOM CTPENIKH, U
OTPHUIIATENIBHBIN - B 00paTHOM ciydae (CM. pucyHOK A.26).

Hampasnenre n0MKHO OBITh NPUIAHO TaKXKE U OKPYKHOCTSM. Y CIOBHO
OPUHUMAETCS 3a TMOJIOKUTENIbHOE HAMNpaBIeHUE IBHKEHUE TMPOTUB YaCOBOU
CTPEJIKU U 3a OTPUIIATENIbHOE - TI0 YACOBOM CcTpeke (CM. pucyHok A.26).

[lo [OroBOpeHHOCTH TPUAAETCA IMOJIOKUTEIBHOE 3HAYEHHE pajuyca
OKPY)KHOCTSIM C HallpaBJICHUEM JBWKEHHUS IMPOTHB YacOBOM CTpEIKH H
OTpHUIIATEIBHOE - B 0OpaTHOM ClIydae.

HanpaBneHnue, naHHOE »3JEMEHTY, OOBIYHO COOTBETCTBYET HAIPABICHHIO
nBuxkeHus: mo npodwuiaro. OIHAKO BO3MOXXHO HAmpaBlIEeHHWE DJIEMEHTa BO BpeMs
onpesieNieHnsi MpoQuiisi, €CId STO HAIPaBICHHE IMPOTHUBOIOIOXKHO OCTAIBHBIM
aneMeHTaM npoduis (cM. pucyHok A.27).

XpaHeHI/Ie B IIaMATH TCOMCTPHUYCCKUX 3JICMCHTOB

XpaHeHne B MAMATH TE€OMETPUUYECKUX DJEMEHTOB MPEAyCMaTpUBaCT
UCIIOJb30BAaHUE CTPOYHBIX CHUMBOJIOB  a-l-C-d-m-0-r-p-s-b mns  ompeneneHus
COOTBETCTBEHHO:

v’ YIIIOB;

MPAMBIX JIMHHM;
OKPYXHOCTEW;
pacCTOSIHUN;
MOJyJIEH;

TOYEK Hayaja OTCYETA;
pannyca;

AN NI NN N



v’ TOYKH, YHCIIA IIEPECCUECHHIA;
v’ cKoca.

Heo0xonuMocTh UCnosib30BaHus Uil 3TOM MH(POPMALIUK CTPOUYHBIX CUMBOJIOB
BBI3BaHA TEM, YTO ITH K€ 3aIVIABHBIE CUMBOJIBI UCNOJB3YIOTCA B A3bike UIIY mus
apyroi uHdopmanuu. 3anOMHUHAHUE TE€OMETPUYECKHX OJJIEMEHTOB B MaMATU
OCYILECTBIISIETCS 1O ONpeAeeHus Npoguiisd. JIeMEHTaMu, pacCMaTpUBAEMbIMU B
GTL, saBnsroTCcsA: mpsMbIE, OKPYKHOCTH, TOYKH, TOYKM Hayaja OTCYETA. IJTO -
reoMeTpuueckue TnepeMeHHble, wuaeHtuguuuposanusie HA3ZBAHUWUEM wu
NHAIEKCOM.

I'eomeTpuueckas nepeMeHHas ONpeNesieTCs B KaApe Ha3HAYCHUS.
dopmar:

HA3BAHUE MHAEKC = «BbIpaxeHue» ,
rue:

HA3BAHMUE - ogHO U3 4eThIpEX CUMBOJIMYECKUX HA3BaHUMW, MPEITYCMOTPEHHBIX
JUI1 TEOMETPUYECKHUX DJIEMEHTOB:

1) o — i onpeeIeHNs] TOYKU Havajla OTCUETa,
2) P — A7s oNpeneeH s TOUKY;
3) | - st onrpenesieHust MPSAMOIA;
4) ¢ - aus onpeneIeH st OKPYKHOCTH.
NHAEKC - onpenensier HOMEp NEPEMEHHON I'€OMETPHUYECKOr0 3JEMEHTA. DTOT

HOMep 3akitoueH Mexay 0 m 255. MakcuManbHBIM TIpeaesl OnpenessieTcs Mpu
KoH(pUrypamuu;
BBIp@KEHUE - COJEPKUT BCIO HH(OpMAIMIO, HEOOXOTUMYIO IJisi OIUCAHUSA

T€OMETPUYECKOTO IJIEMEHTA. DIIEMEHTHI MOTYT OBITh ONPEICIICHBI:

v/ gBHBIM  00pa3oM, M[porpaMMupys B Kaiape BCIO  HH(POPMAIMIO,
HEOOXOIMMYIO JIJISl OTIPEJICIICHHS TEOMETPHUECKOTO dJIEMEHTA;
v/ HeslBHBIM 00pa3oM, BbI3bIBas JPYTHE€ T'€OMETPHYCCKHE IJIEMEHTHI,
OIpEAECIIEHHBIE PAHEE.
[Tpumep xpaHeHUS B TaMATU JIE€MEHTOB:

0l = Z30 X30 a45
pl =01 215 X15

p2 = Z60 X30

L1 =pl, p2

L2 = Z30 X50, a45
cl=1L11L2r15

L3 =Z0 X0, 2100 X60



p3=1L3,cl
c2=p3,18

Yucno rCOMCTPHUYCCKHUX JJICMCHTOB, XpaHUMBIX B IMaMsATH, OIPCACIIACTCA Ha
cTaiuu KOHpurypauuu cucrteMbl. DopMaT TeOMETPUUYECKUX OIpEIeICHU
npeaycMaTpUBaeT HCIOIB30BaHUE CHUMBOJIA «,» (3amsitas) sl pas3iesieHus
FEOMETPUYECKOTO 3JIeMEeHTa (TIpsiMasi - TOYKa - OKPYXHOCTb) OT IMOCJIEAYIOIIEro
r€OMETPUYECKOr0 AJIeMEHTa WK MHPOPMAIINH, Ta- KOM KaK paguyc «» WIH yroi
«an.

ITpumepsl
pl = Z30 X30

cl =110 J20 r30 paznenurens He TpeOyeTCs

L1 = Z20 X20, Z100 X-10
| |

TOYKa TOYKa

L2 =130 J20 r10, Z80 X80
| |

OKPYXKHOCTb TOYKa

L3 = 7100 X100, a45
| |

TOYKA yroJ
c3=1L1, L2, rl8
.
| | panmmyc
| mpsamas
npsimMast

JluckpuMmuHATOp S2 CIOYXXKHT JJI1 BbIOOpa BTOpOro mepecedcHus (s2).
Nnnroctpanus npu- Mepa npuBeIeHa Ha pUCyHKe A.28.

Cnucok BO3MOKHBIX T€OMETPUUECKUX ONPEIeTICHUM

Touku Hayasa orcuéra;

pn= Z.. X.. a..
Touku:
pn=[om] Z.. X..

pn = [om] m.. a..
pn=Lm, Lp



pn = [-]Lm, cp [,s2]

pn=cm, [-]Lp [,s2]

pn=cm, cp [,s2]

IIpsamble muHUHA:

Ln=[om] Z.. X.., [op] Z.. X..
Ln=[om] Z.. X.., a..
Ln=[om]I.J.r. [op]I.J..r.
Ln=[om]l.J..r., a..
Ln=[om]I.J..r.., [op] Z.. X..
Ln=[om] Z.. X.., [op] I.. J..r..
Ln=pm, pg Ln =pm, a..
Ln=[-Jem, [-]cp

Ln=[-]cm, a..

Ln=[-]cp, pm

Ln=pm, [-]cp

Ln=[-]im, d.

OKpY>XHOCTH:

cn=[om] L. J.. .

cn=[om] m..a..r.
cn=[-]Im, [-]lp, ..
cn=[-]Im, [-]cp, r..

cn = [-]cp, [-]Im, r..

cn=pm, [-]lp, r..

cn = [-]lp, pm, r..

cn=[-Jem, [-]cp, r

cn=pm, [-]cp, r..

cn = [-]Jcp, pm, r..
cn=pm,pq,r..

cn = pm, [-]Ip

cn=pm, [-]cp [,s2]

ch =pm, pq, pr

cn=pm,r..

cn = [-]Jcm, [-]d..



[Ipumeuanue - IlocinemoBaTenbHOCTH JBYX ToYeK (..) YKa3bIBaeT Ha
HEOOXOANMOCTh OOBSIBICHHUA LU(MPOBBIX BEIWYUH. DIEMEHTHI B KBaJpaTHBIX
CKOOKax - He00s13aTeIbHbIE U MOT'YT OBITh ONYILIEHBI.

OmnpeneneHue ToYek Hayana OTCUETA

OyHKIMS OoNpeAeNeHus] TOYSK Hadajla 0TCYEeTa JJaeT BOSMOXKHOCTh ONPEACTUTh
TOUYKH Hayaja oTcuéra B IpsiMOM GopMate (IBHBIM 00pa3oMm).

OObIyHO HMH(pOpMaLIK, HAXOIAIIAACS B IPOrpaMMe, OTHOCUTCS K CHUCTEME
OCell, COBIANAIOIIMX C OCAMH CTaHka. OQHAKO NpH NPOEKTUPOBAHUM JAETANb
MO3KET OBbITh BBITIOJHEHA HA YEPTEkKe C UCIOJIb30BAHUEM PA3TUYHBIX JEKaPTOBBIX
CUCTEM: aOCOJIOTHOM CUCTEMBI M JIPYTUX CUCTEM (HAdaJbHBIX TOYEK) OTCUETa,
KOTOpbIE MOTYT OBITh MpHUBEACHbl K aOCOJIOTHOM CcHUCTEeMEe BpallleHUEM U
cmeniennem oceid. I'eomerpuss GTL Moxker ObITh ompejeneHa MpH Jto- Ooi
CUCTEME Ha4aJla OTCUETA.

dopwmar:
on=Z7.. X..a..,
rJIe: On - oNpe/eisieT Ha3BaHUe TOUKU Havasla OTCUEeTa;
Z..X.. - KOOpAHAThl HOBOW HAYaJIbHOW TOYKH;
a.. - YroJl BpamieHus (TMOoJI0KUTETbHBIN MPOTUB YaCOBON CTPEIIKH).
[Tpumep npuBenéH Ha pucynke A.29.
Ornpenenenue Touek

OyHKIMSA ONpeAeNicHNs] TOYCK TO3BOJISET OIPENCTUTh TOYKH B IPSMOM
(sBHOIT) (hopMe MM B KOCBEHHOU (HesiBHOM) (hopme. OmnpeneneHne MOKeT ObITh
JIaHO KaK B JIEKAPTOBBIX KOOPJMHATAX, TAK U B IMOJIAPHBIX.

Cuctema TMOJAPHOrO Hayajla OTCYETA COCTOMT M3 HAYaJdbHOM TOYKH,
HA3BaHHOM TMOJIIO- COM, M3 KOTOPOM HAYMHAETCA OChb X, HA3BaHHAS MOJISIPHOU
ocblo (pucyHok A.30).

JIrobasi Toyka TIIOCKOCTH MOXKET OBITh ONpenesicHa MpPHU TMOMOIIU JJTHMHBI
otpe3ka (P), Ha3BaHHON MOAyJieM, KOTOPBIN COEAUHSIET €€ C MOJSPHON TOUYKOMH
MIPY TIOMOIIY BEIWYUHBI yTiia, KOTOPBIM 00pa3yeT OTPe30K MPsIMOM C MOJIAPHOMN
oChl0 (puCcyHOK A.31).

dopwmar:

1) Tpsmoii

Touka B fekapToOBbIX KoopauHaTax (pucyHku A.34-A.35):
pn = [on] Z.. X..

Touka B mosIpHBIX KOOpAUHATaxX (pUcyHOK A.36):

pn = [on] m.. a.. 2)



2) KocBenubii

Touka nepecevyeHus AByX NpsSIMbIX, ONPeAeIEHHBIX paHee (PUCYHOK A.37):
pn=1Im,lp

Touka mepeceueHus: MPSAMON U OKPY>KHOCTH, ONPENECIEHHBIX paHee (PUCYHOK
A.38):

pn=[-] Im, cp [,s2]

pn=cm, [-] Ip [s2]

Touka nepecedyeHust IByX OKpyx HocTel (pucyHok A.39):

pn=cm, cp [,s2],

rae: Pn - onpenenser Ha3BaHWe TOYKM MHAEKCA N (N - YHUCIO, 3aKIIOYEHHOE
Mexay | 1 MakCUManbHO KOHOUTYPUPYEMBIM YHUCIIOM);

Z.. X.. - KOOpJAMHATHI TOYKH;

[on] - HawanbHas TOuka OTCYETa MHIEKCA N, ONpeAeiIEHHas paHee, K KOTO-
POM OTHOCATCSI KOOpAUHATEL Z U X;

M.. - MOYJIb HOJISIPHOTO BEKTOPA;

a.. - yroJ MoJSIPHOTO BEKTOpa;

CM Cp - paHee onpeaeIEHHBIE 3JIEMEHTHI OKPYKHOCTH HHIEKCA M U P;
[-] Im - panee onpenenéunbie EMEHTHI PSMOIN HHAEKCA M H P;

[-] Ip - BO3MOKHO M3MEHHUTH HallpaBJICHHE, BCTABJISS 3HAK «-»;

[,s2] - uraHKaTOpP BTOPOTO MEpECceUCHUS.

B ciydae nepecedenus npsMas-okpy>KHOCTb WJIM HA000POT, CYIIECTBYIOT JiBa
BO3MOJKHBIX pemieHus (pUcyHok 47): oKpy>KHOCTh ¢l u mpsiMast 12 mepecekarorcs
B Toukax pl m p2. Ilpoxons mpsmyro 12, crmemys e€ HampaBlICHHIO, CHadaja
BcTpeuaeM Touky pl (1-e mepe- ceueHue), a 3aTeM - TOUKY p2 (2-€ mepeceueHue).
Jlnst BBIOOpa BTOpOrO TepecedeHus (p2) ciaemayeT MCIOIb30BaTh HHIUKATOP S2.
Ecim on onymen, To BweiOMpaercs mepBoe rmepeceuenue (pl). Ilpumep
repeceyeHus npsamas-oKpy>KHOCTh ITOKa3aH Ha pucyHke A.38.

Takke B ciydyae nepeceueHUsi OKPYKHOCTb-OKPYKHOCTH CYIIECTBYIOT JBa
BO3MOXHBIX PELICHUS: OKPYKHOCTH cl u ¢2 mepecekarorcss B Toukax pl m p2
(pucyHok A.48). PaccMarpuBaeTCsi COPUEHTUPOBAHHAs MpsMasi, COCIUHSIONIAs
HEHTP 1-0¥ OKPYHOCTH C IIEHTPOM 2-0i OKpyKHOCTH. OHa JEIUT MJIOCKOCTh Ha
JIBE MOIYIUIOCKOCTH. JI71s1 BBIOOpA TOUKHM B MPABOM MOJTYIUIOCKOCTH (p2) cleayeT
WCIIOIb30BaTh MHAUKATOp s2. Eciv OH omyleH, TO aBTOMaTUYECKU BbIOMpAETCS
TOYKa B JICBOM moJryruiockocta (Pl).

[Ipumep nepecedeHunss OKpYKHOCTb-OKPYKHOCTh IPUBEAEH HA pUCYHKE A.39.

Onpenenenue NpsamMon TMHAN



OyHKIMS OMpeeNieHUs] MPsIMOW JUHHUH TO3BOJISIET ONPEICIUTh MPSIMYIO B
psIMOiL (IBHOW) MIIM KOCBEHHOU (popMe (HessBHOU opme).

Hampasnenue mnpsMoi Bcerga OT MEPBOrO KO BTOPOMY OIPEACIEHHOMY
aneMeHTy. B ciiydae eciau mpsiMas KacaeTcsl ¢ OKPYKHOCTbIO, BO3MOXKHBI JIBa
pelieHus, T.K. OpsMas MOXET ObIThb KacaTeJbHOM C OJHOM WM C JApyrou
CTOPOHOM OKpyx)HOCTH. {7151 BEIOOpa TpeOyemMoro pemieHus cieayetr yoeauThes B
TOM, YTO B TOYKE KACAHMS OKPYXHOCTh M MpsiMas HMMEIOT OJHO M TO K€
HaIpaBJICHHE.

HecoBMecTUMOCTh HalpaBieHUs JABUIKEHHUSI TE€OMETPUYECKUX DJIEMEHTOB
nokas3aHa Ha pu- cyHke A.40. CoBMECTUMOCTb HAIPaBJICHUS IBM)KEHUS MOKa3aHa
pucynke A.41.

dopwmar:
1) IlpsiMoii B IBHOM BH/IE
[Tpsimast, mpoxosiiias 4epe3 ABe TOUKU (PUCYHOK A.42):

In = [om] Z..X.., [op] Z..X..

[psimast, mpoxosmIasi 4epe3 OJHY TOUKY M 00pasyroliasi yroj ¢ OCbK a0CIUCCHI
(pucyHku A.44-A.45):

In=Jon] Z..X..,a..

[Ipsimasi, kacaTenbHass K OJHOW OKPYXHOCTH W 0O0pa3yrolias yrojl € OChIO
aocruccnl (pucyHku A.46-A.47):

In=[Jom] I.J..r..,a..
IIpsamas, kacatenbHas K JBYM OKPY>KHOCTSAM (pucyHKH A.48-A.49):
In=oml.J.r.,opl.J.r.

[Ipsimasi, KacaTeiabHas K OKPY)KHOCTH W MPOXOIAINas 4yepe3 TOUKY (PHCYHOK
A.43):

In=[om] I.J..r.., [op] Z..X..

In=[om] Z..X.., [op] I.. J..r..

2) KocBeHnbIi

[Ipsamas, npoxoasiias yepe3 aBe Touku (pucyHok A.50):

In = pm, pq

[Ipsimasi, mpoxopsmiasi 4epe3 TOYKy W oOpasylomiasi yroil ¢ OChi0 abCIHMCChI
(pucyHok A.54):

In=pm, a..
[Ipsimasi, kacatenbHast K IBYM OKPYXHOCTSM (pucyHku A.52-A.53):

In=1[-]Jcm, [-] cp



[Ipsmasi, kacaTenpHas K OJHOH OKPYXHOCTH M OOpasyromas Yroi C OChIO
abcuuccol (pucyHok A.55):
In=1[-]cm, a..

[Ipsimasi, kacaTenbHass K OKPYXKHOCTH WM MPOXOASINas 4Yepe3 TOYKYy (PHUCYHOK
A.51):
In=[-] cp,pm In = pm, [-] cp
[Ipsimast, napaienbHas npaMoi Ha pacctosuu d (pucynku A.56-A.57):
In=1[-]Im, d..,
rae: Ln - onpenensieT Ha3BaHUE PSIMOK C HHIEKCOM h (N - YUCIIO, 3aKJII0- YEHHOE
MEeXIy | 1 MaKCUMallbHO KOH(QUTYpUPYEMBIM HOMEPOM);

Z..X.. - KOOpAUHATHI TOUKH;

a.. - yroj, oOpa3oBaHHBIM OCBHIO AOCIHUCCHI W TPSIMOU (MOJIOKUTENbHBIN
POTHB YaCOBOU CTPEIKH);

I.. - paauyc OKpY>XHOCTH (TIOJIOKUTEBHBIN MTPOTUB YAaCOBOM CTPENKU; pm pg
- TIpeIOTPEICIEHHBIC AJIEMEHTHI TOYKH C HHIEKCOM M | (;

[-] cm [-] cp - mpenomnpenenéHubie 3AEMEHTBI OKPYKHOCTH ¢ HHIAEKCOM M U

HaHpaBHGHI/IG ABUIKCHUA OKPYKHOCTH MOXKCET OBITH M3MEHEHO IIpru IIOMOIIH
OTPHULATCIIbBHOTO 3HAaKa A TIapaHTUPOBAHUA COBMCCTUMOCTHU HaHpaBJIeHI/Iﬁ
Hp}IMOﬁ N OKPYKHOCTH B TOUKC KaCaHUAI.

[-] Im - npenonpenenéuuplii 2IeMEHT IPSIMON C HHAESKCOM M,

d.. - paccrosiHHMe MEXIY IBYMs MPSIMBIMH IOJOXHUTEIbHOE, €CIIH TpsAMas
HAXOJMTCS ClIeBa, OTPUIIATETILHOE - B 0OpAaTHOM clly4ae, CMOTPS B HaIllpaBJICHUU
peIONPEeACTEHHOM MPSIMOM.

Onpenenenue OKpyKHOCTEH

OYHKIUS OMNpeAeieHus OKPY>KHOCTEH TO3BOJIAET OMPEJCIUTh OKPYKHOCTH B
npsmMoit popMme (SIBHOM) WM B KOCBEHHOM (HEIBHOMN) hopMme.

Onpenensisi OKPY)XKHOCTH B KOCBEHHOW (opme, MNporpaMMUCT JOJIKEH
YUYUTBHIBATh COBMECTUMOCTb HAINPABJICHUI 3JIEMEHTOB (3HAK «-» MOYKET U3MEHUTD
HalpaBJIeHHE MPEAONPECTEHHbBIX AIEMEHTOB). Eciii HanpaBieHue 3J1IEMEHTOB He
YYUTBIBAETCS, TO, 3a7aBasi OKPYKHOCTh M3BECTHOTO PAaaAUyca U MPSAMYIO JINHUIO,
BO3MOXHO OT 1 10 8 pemeHuil monydyeHusi OKPYKHOCTH, KacaTelbHOM K JABYM
AJIEMEHTaM.

OKpY>KHOCTH, KacaTelbHbIE K NMPSMOW U OKPYXHOCTH IMOKAa3aHbl HA PUCYHKE
A.S8.



YuuteiBass COBMECTUMOCTb HAIIPABICHUN JBIKECHUSA IIPENOINPENEIIEHHBIX
DJIEMEHTOB M OKPYKHOCTH, KOTOPYIO CIENYET ONPEACINTb, KOJIUYECTBO
BO3MOJKHBIX PELIEHUN YMEHBIIAETCS 10 ABYX. /s pasnnueHust AByX BO3MOKHBIX
OKPYKHOCTEW, UMEIOIINX OJAHO M TO K€ HANPABICHUE U OJAUH U TOT K€ pajnyc,
HEOOXO/IMMO YYHUTBIBATh HAIpPAaBJICHHE 3JIEMEHTOB, K KOTOPBIM OT- HOCUTCS
OIpeJieNieHne, U JIB€ JyTU OKPY>KHOCTH, B KOTOPOM, €clii HEOOXOAUMO, 3IEMEHT
JNENUTCS TOYKaMU KacaHus ¢ npenapacnpenenéHubiMu snementamu: GTL Bcerma
ITPOU3BOJUT OKPYKHOCTBH C HAIPABIEHUEM OT IIEPBOTO KO BTOPOMY JJIEMEHTY, C
Iyrof, UMEIOUIEH MEHBIINN LEHTPaJbHbI yrojl. OKpYyKHOCTH, KacaTeJbHbIE K
MEHbIIEH yre cM. pucyHOK A.59. OKpyXHOCTb €3 MOJy4daeTcsl IpU BBEJICHUH B
onpejenenue npsamoi 11 B mepBoil MO3UIIMU U OKPYKHOCTh C2 - BO BTOPOH, T.K.
AJIEMEHT €3 MO3BOJSET JABMXKEHHE OT mpsiMoil 11 Kk OKpyXHOCTH C2, C Hyrow,
UMEIOIIEN MEHBIIMM LEHTpadbHbId yrojl. OKpyXHOCTh €4 moONy- 4Yaercs Mpu
BBEJICHUU B OMpeEJeeHNe OKPYKHOCTU C2 B MEepBOM MO3WIMU W Tpsimoit 11 Bo
BTOPOMH, T.K. 3JIEMEHT ¢4 MO3BOJISIET JBUKEHUE OT OKPYKHOCTH c2 K mpsimoit 11, ¢
JyTOM, UMEIOIIECH MEHBIINN LEHTPAJIbHBIA Yroj. To ke camoe MOXXHO CKa3aTh
IUIs ONpENENICHHs] OKPYKHOCTH, KacaTeIbHOM K JIByM MHpPEIoNpenci€éHHbIM
OKPYKHOCTSIM: B 3TOM CJIy4ae BO3MOXHBI OT 1 10 8 pelieHuit cM. pucyHok A.60.

OKpYy>KHOCTH, KacaTrelbHble K JBYM NPEIONpPENeIEHHBIM OKPYXKHOCTSM,
MOKa3aHbl HA PUCYHKE A.O1.

CoBMECTUMOCTh HAIlpaBJIECHUN JBHKEHUS NPEAONPEIEIEHHBIX 3JEMEHTOB U
OKPY)KHOCTH, KOTOPYIO HaJ0 OINPEAEIUTh, CBOJAUT KOJIHMYECTBO BO3MOKHBIX
peueHuit 10 AByX. g pa3iu- yeHus 1ByX OKPY>KHOCTEH, UMEIOIINX OJITMHAKOBOE
HaIlpaBJICHWE M OJAMHAKOBBIA pajlyC, pac- CMaTPUBAIOTCS JIBE AYTH, B KOTOPBIX
HOBBIM AJIEMEHT pa3JiefiéH TOYKaMH, KacaTelbHbIMU K 3jeMeHTaM Hadana; GTL
CO3MA€T OKPY>KHOCTh, ABHUTAsICh OT MEPBOM OKPYKHOCTH KO BTO- POH, C JIyrou,
MMEIONIEH MEHBIINN UEHTpajdbHbI yroua (pucyHok A.61). Jlng nomydeHus
OKPY)KHOCTH €3 TIpU ONPENEIICHUH CIEAYeT YCTAaHOBUTh B MpPaBOW MO3UIIUU
snemeHT cl, a 3arem c2. Jlyis mOaydeHHUs] OKPYKHOCTH ¢4 3IEMEHT €2 JOJIKEH
MPEIIECTBOBATH MIEMEHTY Cl B OIpeAeIeHNH.

dopmar npsmMoro NporpaMMUpPOBaHUS

OKpyX)HOCTb C I€KapTOBBIMU KOOPAMHATAMHU LIEHTpa U paauyca (pucyHku A.62-
A.63):

cn=[om] m..a..r.
OKpy)HOCTb C MOJISIPHBIMU KOOPJIMHATAMU LIEHTPa U paguyca (pucyHok A.64):
cn=[om] m..a..r,

r7ie. Cn - YCTaHAaBJIMBA€T Ha3BaHME OKPYKHOCTH HHJEKca n (n - HoOMeEp,
3aKJTIIOYEHHBIA MeXay | ¥ Makc. KOHQUTYPUPYEMBIM HOMEPOM);



|..J.. - KoOOpAMHATBI HEHTPA OKPY>KHOCTH;

f.. - paamyc OKPYXHOCTH (ITOJIOXKMTCIbHBIA I HampaBiICHHUS IPOTUB
YaCOBOM CTPENIKH, OTPUIATESIIbHBIN JIJIsl HAPABJICHHUS 10 YaCOBOM CTpelke); [-]

Im - npenonpenenéHHbIC AIEMEHTBI IPSAMON C HHISKCOM M U P;

[[] Ip - Moxer mnpUHAT, NPOTHUBOMOIOXKHOE HANpPABICHUE IPHU
HCIIOJIb30BAHUH 3HAKA «-»;

pPM pq pr - npeaonpeaeaEHHbIC 3JIEMEHTBI TOYKH UHACKca m, (, T;

[-] cm [-] cp - mpenonpenenéHupie 3EMEHTBI OKPYKHOCTH MHIECKCOM m, P.
MoKeT MPUHATH TPOTHUBOIOJIOKHOE HAMpPAaBJICHUE MMPH HCIOIb30BAHUM 3HAKA «-

»;

[s2] - arpulOyT myist HaMOOMBIIICH U3 ABYX BO3MOXKHBIX OKPYXKHOCTEHH;

d.. - paccrossHue MeXay IBYMS OKDPY)KHOCTSIMH IOJIOKHUTEIBHOE, €CJIH,
CMOTps U3 [-] cm, cn HAXOAMUTCS clieBa OT HeE, OTPUIIATENILHOE, €CIIH CIPaBa.

(DOpMaT KOCBCHHOI'O ITPpOTrpaMMHPOBaHUA

OKpyXHOCTh C  JaHHBIM  paJdycoM M  KacarelbHas K  JBYM
PEAOIPEETIEHHBIM MPSAMBIM (PUCYHOK A.65):

cn=1[-]Im, Ip,r..

OKpY>KHOCTh C JAHHBIM PAJAMyCOM M KacaTesbHasl K MPSMON M OKPYKHOCTHU
(mpenonpeaeneHHbIM) (pUCYHKH A.66-A.68):
cn=[-] Im, [-] cp,r..
cn=[-]cp, [-] Im,r..

OKpY>KHOCTh C JJaHHBIM PaJMyCOM, MPOXOJAIIasi yepe3 MPeAOoNpeeICHHYIO
TOYKY U KacaTelibHas K MPeIoNpe1eIcHHON TUHUH (pUCYHOK A.69):
cn=pm, [-]Ip,r..
cn=[-] Ip,pm,r..

OKpyKHOCTh C JaHHBIM PaJInyCOM U KacaTelibHasl K IBYM MPEAONpPEIeIEHHBIM
OKpYKHOCTSM (pucyHku A.70-A.71):
cn=[-] cm, [-] cp,r..

OKpyXHOCTh €  JAHHBIM  paguycoM, NPOXOJSIIas  Yepe3  OJHY
MpEeJONPEICICHHYI0 TOUKY M KacaTellbHasi K IPeAoNpe/eIeHHON OKPYXHOCTH
(pucyHok A.72):

cn=pm, [-] cp,r..
cn =[-] cp,pm,r..

OKpyXHOCTh €  JaHHBIM  PaJAUyCOM,  MPOXOJAIIasl  4Yepe3  JIBe
npeonpeiesieHHbIe TOUKU (PUCYHOK A.73):



ch=pm, pq, I..

OKpYy>XHOCTh C ILIEHTPOM B IMPEAOINpPEACICHHON TOYKE W KacarelbHas K
MpeaoIpeaesieHHON NpsaMon (pUCKHOK A.74):

cn=pm, [-] Ip
OKpY>KHOCTh C IICHTPOM B TIPEAOINPEACICHHON TOYKe W KacarelbHas K
npeonpeiesieH- HOM OKPYKHOCTH (pUCYHOK A.75):

cn = pm, [-] cp [,52]

OKpyXHOCTh, TPOXOASAIIIAs YePe3 TPU TOUKHU (PUCYHOK A.76):
cn = pm,pq,pr

OKpY>KHOCTB C IaHHBIM PaJIMYCOM U C LIGHTPOM B TOUKEe (PUCYHOK A.77):
cn=pm,r..

OKpy»XHOCTh KOHIICHTPHUYECKass K MPEIONPEACICHHON OKPYKHOCTH H
OT/JaJICHHAs] OT HEE HA IaHHYIO BEJIMYUHY (pUCYHOK A.78):
cn=[-] cm,d..,
r7ie: ch - YyCTaHABJIMBAeT Ha3BaHHWE OKPYXKHOCTH HHAEKca n (n - HoOMep,
3aKITIOYEHHBIA MEXKIy | 1 Makc. KOHQUTYpUPYEMBIM HOMEPOM);

|..J.. - KOOpAMHATEI LIEHTPA OKPYXKHOCTH;

f.. - Paguyc OKPYXHOCTH, TOJOXHUTEIbHBIN IS HalpaBICHHUS MPOTHB
YaCOBOM CTPEJIKH, OTPULIATSIILHBIN JIJIs1 HATIPABIICHHS 110 YaCOBOM CTpEJIKE;

[-] Im - npenonpenenéunbie 3IeMEHTHI IPSIMON C HHIAEKCOM M U ;

[(] Ilp - Moxer mNpUHATH NPOTHBOMOJOXKHOE HAMpaBICHHE IIPU
MCIIOJIb30BaHUH 3HAKA «-»;

pM pg pr - npeaonpeaeaEHHbIe 3JIEMEHThI TOYKH HHICKCa m, d, T;

[-] cm [-] cp - mpenonpenenénubie AIMEMEHTHI OKPYKHOCTH HHIEKCOM M, P.

MoKeT MPUHATH MPOTHUBOIIOJIIOKHOE HAIPAaBICHUE MPU HCIIOIH30BAHUH 3HAKA «-
»;

[s2] - atpulyT nst HarOouTbIIeH U3 TBYX BO3MOXHBIX OKPY>KHOCTEIH;

d.. - paccTosiHME MeEXIy ABYMS OKPYXHOCTSIMH, TIOJOXHUTEIBHOE, €CIIH,
CcMOTps U3 [-] cm, cn HAXOJMTCS CJIeBa OT HEe€, OTPUIIATEIILHOE, SCITH CIIpaBa.

Onpenenenue npoduist

[Ton mnpodmimeM moapasymMeBaeTcs IMOCICIOBATEILHOCTh T€OMETPHUUCCKHUX
9JICMEHTOB, HAKOIUICHHBIX B MaMSTH CUCTEMbI 10 Havaina oOpabotku. [Ipoduins
MOJKET OBITh OTKPBITHIM M 3aKPBITHIM.

Hauano u xonen npoduis



[Ipoune, 3amporpammupoBansblii B reometpun GTL, ompenensiercss yepes
¢ynxuuu G21 n G20:

G21 - ycTanaBiaMBaeT Ha4ajI0 Npopus;
G20 - yctaHaBaMBaeT KOHEN MpOopuIs.
OTKpBITHII TpOdUIH

Eciu npodunbs OTKpBITBIA, TO OH JOJDKEH HAUYMHATBCA C TOUkd (pn) u
3aKaHYMBATBCA TOYKOW, OTIMYHOM oT mniepBoidl. Kommnencanuss paaunyca
MHCTPYMEHTA JEUCTBYET MEPIEHAMKYJISIPHO K IEPBOMY JJIEMEHTY HAa TOYKE
Havajia mpouiid U NEepHeHAUKYISIPHO K MOCIEIHEMY DJIEMEHTY Ha TOUKE KOHIIA
npodunsa. Komnencauust paauyca NODKHAa OBITh OTKpPHITA HAa IEPBOM TOUKE
npoduis, nporpammupys B kaape ¢ynkuun G21 G41/G42, u 3akpeitTa Ha
nocienneit Touke ¢ pyakuusamu G20 G40. Tlpumep npuBeacH Ha pucynke A.79.

3aKpbITHIA TPOPUITH

Ecoiu mnpodune 3akpeIThIi, TO CHayajga CleayeT 3almporpaMMHUpPOBATH
nocienHuii snmeMeHT (cMm. pucyHku A.80-A.81), a 3artem, mocliie MOCIETHETO
dJIEMEHTa -  BBI3BaTh  MEpBBIM  dieMeHT npoduisa. Ilepas  Touka
CKOPPEKTHPOBAHHOTO Tpoduiis - TepeceyeHre TMepBOrO0 U  TMOCIEAHETO
CMEILIEHHBIX JJIEMEHTOB (IepBas TOYKa = MociaegHerd Touke). KommeHcamus
paauyca JoJKHA OBITH B Havajie mpoduiis B KaJpe BbI30BA MOCIEAHETO DJIEMEHTA,
nporpammupyst byaknuu G21 G41/G42, u 3akpeiTa B KOHIIE TTPpoduis B Kajape
BbI30Ba IepBoro 3eMenTa ¢ pyHkuusimMu G20 G40. Ecnu nepBwIid W/uin BTOPOi
AJIEMEHTHI SBISIOTCS OKPYKHOCTSIMU, TO BO3MOXHBI JBa mepeceyeHus. Eciu He
JaeTCs HUKAKOW JOTIOJHUTENIbHOW HMH(OpMaIuu, cCucTeMa BbIOMpaeT mepBoe. B
Clly4ae €ciM HEOOXOAMMO BTOpPOE IMepecedyeHHe, CieayeT MPOorpaMMHUpPOBATH
OUCKpUMHUHATOP s2. JIMCKpUMHHATOp S2 MpOrpaMMHUPYETCS B KaJpe BbI30Ba
MOCJICTHETO DJIEMEHTa B Havasie MpouiIs U Ha MOCJIEIHEM DJIEMEHTE B KOH- 1€
npoduns (cMm. pucyHok A.81).

[Tpumepbl OTKPBITHIX U 3aKPBITHIX TPOQUIICH

Ecnu B kaznpe Havana npoduis 3amporpaMMHUPOBAHO pn, TO 3TO 03HAYAET, YTO
po- QWb OTKPBITHIN; pn MOXKET OBITH 3aPOTPAMMUPOBAHO B Havalie M B KOHIIE
npoduiisa, HO He BHYTpHU nipoduiist. OTKPHITHINA PO b (CM. pUCYHOK A.79):

I1=ZX 25,
pl = Z-20 X25
p2 = Z90 X25

cl=130J25r-14
c2 =1457J25r15



G21 G42 pl - nepBas Touka
11

r3

cl

S2

c2

s211

G20

G40

P2 - mocnenHsst TOYKa

KomrieHcanust paguyca JojikKHa OBITh OTKpBITA Ha IMEPBOM TOUYKE MPOPUIS |
3aKphITa Ha mocieaHei. KommeHcamus paauyca OTMEHSETCS B IEPBOM KaJpe
JBIDKCHMSI Ocel B TIUIOocKocTH Tpoduis, cienyromiero 3a ¢ynkmuedn G40.
3aKkpeIThIi Mpoduiib (cM. pucyHok A.80):

G21 G42 15 - nociegHuit 2JIeMEHT
I1 - mepBEIil 2IEMEHT

I5 - mocneguuii rmeMeHT

G20 G40 I1 - mepBsIii 21€MEHT

3akpbIThi pod ik (cM. pucyHok A.81):

cl=1.J.r.
11=27.. X..,a90
I5=27.. X..,a180

G21 G42 15 s2 - nocneqHUuN DIIEMEHT



cl s2 - mepBblii 3JIEMEHT

I5 S2 - nmociaequuii SeMEHT

G40 c1 - nepssrit asement G40 cl

KoMnencauust paguyca fojkHa ObITh OTKpbITa B Haudaje npoduis, B Kaape
BbI30Ba IOCJIEIHETO AJIEMEHTa W 3aKphiTa B KOHIE Mpoduiid, B Kajpe BbI30Ba
nepBoro sneMmenTa. PykoBoactBo nporpammucra TC 62 KomneHcanus paauyca
OTMEHSIETCSI B TIEPBOM KaJpe JBWXKEHHS OCE B IUIOCKOCTH Mpoduis,
cnenyromero 3a pynkuueit G40.

JlBwkenne oced mmuHAEHs B gr000i Touke mnpoduis TpeacTaBiIseTCs
BO3MOKHBIM JIBUTATh OCH, HE yYacTBYIOIME B KOHTYpPHOU 00paboOTKe, Jaxe Ha
NepBO TOYKEe, HAPUMED, U1 BXOJAa B JeTalb. B ciiydae OTKpBITHIX Tpoduiieit
JIBUKCHUE Ha IIEPBOM TOYKE MPOrpPaMMHUPYETCS IOCJIE IMPOrpaMMHUPOBAHUS
TOYKU. B ciydae 3akpbIThIX Nnpoduiied OHO JOJDKHO OBITH 3alporpaMMUPOBAHO
MEXTy ONpeEICHHEM MOCIEAHETO AIEMEHTa MPOQPUIIS U TIEPBBIM JIIEMEHTOM.

G21 G42pl

Z-10

11

G21 G42 L5 nocnenuuii 3JIEMEHT
Z-10

|1 mepBbIit 270eMEHT

COGI[I/IHGHI/Ie IrCOMCTPHUICCKUX IJICMCHTOB

['eomeTpudeckue AMeMEHTH MPOPUISI MOTYT OBITh CBSI3aHBI MEXKIY COOOH 3a
C4€T TAHTCHIMAJIBLHOTO  COMPSDKEHUS, TIEPEeCeUeHUsT WIA  TPUCYTCTBUS
ABTOMATHYECKOTO COSTMHEHUS U (PaCKH.

[Iepeceuenne Mexay 3JI€eMEHTAMU

B cirywae nepecedenus IByX NPSMBIX, BO3MOYKHO TOJBKO OJHO pemeHue. B
ClIydae NepeceueHusl NpsiMasi-OKPYKHOCTh WM OKPYKHOCTb-OKPYKHOCTh BCETZIa
BO3MOXHBI JiBa pemieHus. Cuctema aBTOMAaTHYECKH BBIOMpAET IMEpBOE, €ciu
HEO0OXOJMMO MOJYUYUTh BTOPOE, CIEAYET 3alIPOrPaMMUPOBATh TUCKPUMHUHATOP S2
MIOCJIE OINPEIEIICHUS IIEPBOTO AJIEMEHTA.



[Ipumepsl nepecedyeHuss NpsAMasi-OKpyKHOCTb NPUBEACHBI HAa pUcyHKe A.82. B
Clly4ae IEpPECCUYCHHs IMPSAMON C OKPYKHOCTBIO IIEPBOE U BTOPOE IEPECCUCHHUS
ONPENEIAOTCS HANIPABICHUEM ABMKEHHUS MIPSMOU JIMHUM. B ciiyyae nepecedeHus
OKPY/)KHOCTH C OKpPYKHOCTBbIO, Kak IIOKa3aHO Ha puCyHKe A.83, mnepBoe
[IepeceYeHrue TO, 4YTO CileBa OT IMPAMOM, COEOUHSIO- IIEH LEHTP IEepBOU
OKPY’KHOCTH C LIECHTPOM BTOPOM, & BTOPOE NEPECEYEHUE TO, UTO CIIPABA OT TOM XKE
IIPSAMOM JIMHUH.

CoenuHeHHs: MEX1y SJIEMEHTaAaMHU MPHU TOMOIIM aBTOMAaTHUYECKOT0 pajanyca

Ecnu snemMeHTh nepecekaroTcsi, MOXKHO ONPENETUTh COEAUHEHUE MEXAY HUMHU
(npsiMble  JIMHUU WJIHW OKPYXKHOCTH), TMPOTPaMMUPYsS 3HAUYCHHE pajauyca:
MOJIOKUTEIBHOE - B HAMPABJICHUN MPOTUB YaCOBOM CTPEIJIKU, OTPULIATEIHLHOE - B
HaIpaBJIEHUH 0 4acoBO# cTpenke. [Ipumep npuBenéH Ha pucyHke A.84.

CoenuHeHHE T HE MOXET OBITH 3alPOrPaMMHPOBAHO B Kajpe, CIEAYIOIIeM
cpasy xe 3a kajgpom ¢ G21 unu ke B Kaape, npeamecTByromiem kaapy ¢ G20 (t.e.
npouiab HE MOXXET HAYMHATBCS W 3aKOHUUTHCS C coeluHeHus). B ciyuae
aKTUBHU3AIIMU KOMIICHCAIIUU PaJyca HHCTPYMEHT pa3MeIlaeTcsl Ha TIepeceyeHUn
JIBYX T€OMETPHUYECKUX AJIEMEHTOB, CMENIEHHBIX paauycoM HHCTpymeHTa. Eciu
HEOOXOMMO BBECTH paguyC MEXIy JABYMS DOJEMEHTaMHu, CJI  JIyeT
nporpaMMupoBaTh HyneBoil paauyc (r=0). Ilpumepsl mpuBeneHbI HA PUCYHKAX
A.84- A.85.

Cxocnl

MOXXHO ONpenenuTh CKOCBI MEXKIY MPSIMOJIMHEHHBIMH  DJIEMEHTAMH,
IporpaMMHpYs 3HAUCHHE CKoca 0e3 3HaKa, pacCMaTPUBAEMOE KaK PACCTOSTHUE OT
TOYKM nepeceueHust. [Ipumep npuBeacH Ha pucyHke A.86.

Ckoc He MOXeT OBbITh 3amporpaMMHUpPOBaH B  Kajape, KOTOPBIH
HEMOCPEACTBEHHO cienyeT 3a kaapom G21 wumum npenmectByetr G20 (T.e.
po(uIIb He MOKET HAYMHATHCS UM 3aKOHUUTHCA CO CKOCOM).

B reomerpuueckom mporpammupoBanun GTL nepemenienuss Bcerna
OCYIICCTBISIIOTCA ¢ paboueld Tmomaudeld, s MPOTPAMMHUPOBAHUS OBICTPOTO
nepeMenIeHns HeoOX0IMMO MPOrPaMMHPOBATh CKOPOCTh paboueid momaum F c
BBICOKHUM 3HAYEHUEM.

[Tpumepsl nporpammupoBanust mpu nomomu GTL
Paccmotpum npumep:
IpUMEPY COOTBETCTBYET PUCYHOK A.87:

N1 (UCG,2,Z2-9025,X-5X125)

N2 p1=Z0 X50

N3 11=p1,a180



N4 c1=1-40 J30 r20
N5 12=Z-40 X30,a100
N6 p2=2-85 X120

N7 13=p2,a180

N8 T1.1 M6 S... F... M3
N9 G X100 Z10

N10 G21 G42 pl

N11 11

N12 r-8

N13 ¢l

N14 r-10

N15 [2

N16 r8

N17 I3

N18 G20 G40 p2

N19 G X150 Z55

100
A
X
p2 13

r20 11 pl 120
\ €
T 50
30
Z
-8Y] —40 0
Pucynox A.87
— —_—
1 1
A B

Pucynor A.Z5 - lpencraBneHne NPAMOR JIMHMKM B ESKTOPHOR DeOoMETpMM
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Tema: Paszpabotrka VYII o00paGoTku getaneid Ha (pe3epHOM CTAHKE C
ucnonszoBanueM CAIL

Henws 3anstus: IlpuoOpereHrne NpakKTUUYECKUX HABBIKOB pa3paboTku YII s
00paboTKu fetanu Ha ppe3epHOM cTaHKe 3a ucnoiab3oBanueM CAIL

4. MarepuaiibHoe oOecrieueHue

4.1. HMHcTpyKuus K J1aDOpaTOPHBIM 3aHITHIM

4.2. UYeprexu (3cku3bl) aeranei

4.3. ®pezepnbiii cranok UITY tuna NC-201M.

5. MOPSIIOK BBITIOJIHEHUST PaOOTHI.

5.1. CoobuieHue TeMbl, IIaHa, TOCTAHOBKA 11€JIU YPOKa

5.2. WuauBunyanbHbIE 3a1aHUSI 1J1s1 BBIOJHEHUST pabOTHI

5.3. AHanu3 uepTexa (3cKu3a) JeTainu

5.4. Pazpabotka YII ¢ mpumenenuem CAII.

5.5. Ortpabotka VII.

3 ITapameTrpuueckoe nporpaMMUpOBaHUE

Ucnone3ys  koasl E, MOXHO  mapaMeTpuyecku  IPOrpaMMHpPOBATH
reOMETPUYECKUE U TEXHOJIOTHYEeCKUe JaHHbIe LKMKIa 00paboTku. C mapameTpaMu
JNOMYCKAlOTCS MaTeMaTH4YeCKHUE M TPUTOHOMETPUYECKHE JIEHCTBUSA, a TaKKe
BBIYKCIICHUE BBIpAKEHUI. MakcumanbHOE 4nciio napameTpoB E He orpaHnyeHo u
onpejensieTcss BO BpeMs KoHpurypamuu cuctembl. llapa- merper E wumeror
pasnUYHBIE WHACKCHl JJisi TEePeMEHHBIX pas3nuyHoro ¢opmara. OnucaHue
napameTpoB E s paznuusbix popmaToB npencraBieHo B Tabmuie 2.8.

Tabmuma 2.8 — Onucanne napameTpoB E 1is pasnuyHbix popMaToB

dopmar [TapameTpsl Mun/Makc BeMUrnHA

BY (6aiiT) EO..E9 ot 0 1o 255

IN (uenoe) E10..E19 ot -32768 no +32767

LI (uemoe c¢ nBoitnoit | E20..E24 OT -2.147.483.647

TOYHOCTHIO) n0+2.147.483.647

RE (nelictBuTenpHOE) E25..E29 +(-)7 L[eJIbIE 158105
JECATUIHBIC ITUDPHI

LR (nedictButensHoe c | E30..(*) +(-)16 LeJIbIE 51

JIBOMHON TOYHOCTBHIO) necATudHble TUGPe  +(-
)13 nensbie yncia

[Ipumeuanue — B tabnuue 2.8 (*)o3HadyaeT MakCUMalbHOE YHCIIO TapaMeTpOB
E, onpenenénnoe Bo BpeMsi KOH(MUTypaIuu.

[TapameTpsl E nosryyaroT 3HaueHHs B KaJpax Ha3HAYCHHUS.




dopMmar Kagpa Ha3HAYCHUS:
En = «BbIpaxkenuey,

IJIe: «BBIPAXKEHUE» - MOXKET ObITh IU(POBON BEIMUYMHON WM MaTEeMaTHYECKUM
BBIPAKEHUEM, pe3yibTaT KOTOPOro OyJeT 3aloMHEH noj napamerpoMm E mHaekca
n. «BbIpaxkeHue» - 3TO MaTeMaTUYECKOE BBIPAXKEHUE, COCTaB- JIEHHOE U3
apu(pMEeTHYECKUX ONepaTopoB, PYHKIMN U onepaHaoB (mapamerpsl E, uynuciosbie
KOHCTAHTBHI).

Apudmernueckue onepauu:

1) + cnoxeHue;
2) - BBIYHMTAHUE,
3) * yMHOXEHHE;
4) / neneuue.

Bo3moxHbie PyHKITNH:

e SIN (A) - BerunCIsICT CHHYC A;

e COS (A) - BeIUHCIISIET KOCUHYC A;

e TAN (A) - BEIYHCISET TAHTCHC A;

e ARS (A) - BBIUHCISIET apPKCUHYC A;

e ARC (A) - BBIUHCTSET APKKOCHUHYC A;

e ART (A) - BBIYHCIIIET apKTaHTEHC A

e SQR (A) - BeIUHCIIIET KBaAPATHBINA KOPEHD A;

e ABS (A) - BeruucisieT abCOIIOTHOE 3HaUCHUE A,

e INT (A) - BBIYHCIIAET IIEJIOC YUCIIO A;

e NEG (A) - uaBepTHpYET 3HaK A;

e MOD (A,B) - BEIYmcIIseT 0OCTaTOK OTHOIIECHUS MeXTy A U B;

e FEL (A,B) - m3Biekaer anemeHnt muaekca B (1,2,3) U3 reomeTpudeckoro
areMeHTa JuHuu (mpsamoil) uuaekca A (1 = cuHyc yria, 2 = KOcUHYC, 3 =
paccTosiHUE OT MPSIMOM JIMHUU O HAYAJIbHOUM TOUYKH);

e FEP (A,B) - usBnekaer anemeHT uHiekca B (1,2) u3 reoMmerpuyeckoro
aeMeHTa Touky uHaekca A (1 = abcuucca Touku, 2 = OpIMHATA);

e FEC (A,B) - usBiekaer anmemeHt uHuekca B (1,2,3) u3 reomeTpudecKoro
aneMeHTa OKpykHOocTH uHaekca A (1 = abcumcca nieHTpa, 2 = opauHara, 3
= paJinyC OKPY>KHOCTH).

3nauenust 11 (A) u (A,B) moryt ObiTh mapamerpamu E wiam 4ucioBeIMU
KOHCTaHTaMU. BbIpakeHue BBIUMUCIISIETCS C YUETOM MPUOPUTETA CKOOOK U 3HAKOB;



pe3yabTaT, €CIM COBMECTHM, Npeodpasyercs B (popMar napamerpa E, yka3aHHbIN
CJIEBA OT 3HAKA «=».

ITpumepsl

E30 = FEL(S,1) npunaér E30 3nauenue cuHyca yria, KOTOpbI o0pa3yeT npsimas
15 ¢ aBGcuuccoil.

E34 = FEP(4,2) npunaér E34 3naueHue opAMHATHI TOYKH p4.
E42 = FEC(8,3) mpunaét E42 3HaueHue pajanyca OKpy>KHOCTH C8.
3HavYeHUs! BHIYUCIICHUS TapaMETPOB:

N1 E37=(E31*SIN(E30)+123.4567)/SQR(16) - BbIOJHAET MaTeMaTHYECKOE

pelIeHre BhIpaXEeHUs U MPUJIaeT pe3yapTar napametpy E37.

"LAB1"E51=-0.00000124+5 - BBIMOJHSAET BBIYUCICHHE BBIPAKCHHUS U TPHUIACT
pesyabTaT napametpy ES1.

E40=TAN(35) - usBnekaeT TaHreHc 35 rpajycoB U MPHUAAET PE3yNIbTaT apaMeTpy
E40.

/E35=FEP(37,1) - u3BnaeckaeT aOCIHCCY TOUYKH P37, paHee 3aHECEHHOM B IaMTh U
npujaeT 3HaueHue napametpy E35.

E31=NEG(E31) - menser 3nak mapamerpa E31. E7=81 - npumaér 3nadyeHwue
napametpy E7.

E25=E25+30 - HOBBIM 3HaueHHeM napamerpa E25 Oymer cymma koHCTaHThl 30 H
TEKyIllero 3HaueHus nmapamerpa E25.

E2=SK396 - npunaér E2 conepxxumoe 6aiira 396 nakera K.
E8=SYVARL1 - npunaér E8 3nauenue nepemennoit SYVARI.

OnepaHapl TPUTOHOMETPUYECKUX (DYHKIUN JODKHBI OBITh BBIPAKEHBI B
rpagycax. Pesynprat dynkiuii ARS, ARC, ART Takke BbIpakaeTcs B rpaaycax.

[Tapametpsl E MOTYT OBITH HCIOJB30BaHbl Kak BHYTPU MPOTPAMMbl, TaK U
BHYTpPH MOJA- MPOrPAMMBI U MOTYT OBITh BOCIIPOU3BEICHBI.

[Tpumep

(DIS,E54) - Bocnipon3BOIUT Ha dKpaHe BemuuHy ES4=...



OOBIYHO mapaMeTpbl OCTANOTCA 3alIOMHCHHBIMW IIPW BBIKJIIIOYCHUMW CTAaHKa,

MOTYT OBITb TPUBEACHBI K HYJIIO, €CIM OTO MPEeayCMOTpeHO B (ase

xapakTepusanuu. Mcnons3oBanue napamerpos E cBeneHo B Tabnuiy 2.9.

Tabnuua 2.9 - Mcnons3oBanue napamerpos E

[TapameTpsl -(Dopmar) JlaHHBIE [Tpumepsr
(reoMeTpHUECKHE IPOrPaMMHUPOBAHHUS
TEXHOJOTHYCCKHE)

EO..E9 (BY) ¢yuakmmm G GE1
bynkn M ME3
koabl RPT (RPT,E9)

E10..E19 (IN) dbynkmm T TE14.E15

E20..E24 (LI)

E25..E29 (RE) ¢byukuuu F FE27
koael URT (URT,E25)
konbsl SCF (SCF,E26)
uHAeKkcupoBaHHele  ocu | PE29
kox UGF UGF=E28

E30...(*) (LR) KOOPJIUHATBI OCEH XE32

CXz RE33
KoopauHaThl R KE34
cocraBHble onepauuu [JK
riobanpHbie iepemennbie | TMR=E38
CUCTEMBI: UOV=E40
TMR
uov

Kanpsi ¢ TpEXOyKBEHHBIMU OTIEpATOPAMHU

DTOT paszien onuchiBaeT (PYHKIIMOHATBHOCTh M CHHTAKCUC KaIPOB, UMEIOIIUX B
KauecTBE OIepaTopoB TPEXOYKBEHHbIE KONbl. BO3MOXHO, YCTaHOBUTH CEMb

KJIACCOB TPEXOYKBEHHBIX OMEPATOPOB:

e OrepaTopbl, U3MEHSIOIIME CUCTEMY Hayajla OTCUETa OCEH;

¢ OIICPaTopPbl, UBMCHAIOIINUC ITOCIICAOBATCIIbBHOCTD BBIIIOJIHCHUS ITPOIrPaAMMBI;

® CMElIaHHbIE ONEPATOPHI;

e oIepaTopsl BBOJIA/BBIBO/IA;

® OonepaTopsl KOHTPOJISI NHCTPYMEHTA;

e orepaTopsl Buaeorpaduueckoro ynpaBieHuUs,

e OnepaTopsl YIPABIECHUS KOPPEKIUAMMU.

TpéxOyKBEHHBIE ONEPATOPHI, MOJAUPUIUPYIOUTUE CUCTEMY OTCUETA OCel




NmMu  sBasitoTcst Bce  OmMepaTopbl, MO3BOJAIONIME H3MEHATh B IJIOCKOCTH
JIEKapTOBYI0  CHUCTeMYy OTCY€Ta, IO OTHOIIEHWIO, K KOTOpOMl  ObuI
3anporpamMMupoBaH mpoduiab. K 3ToMy Kiaccy MNpUHAANIEkKAT CIETYIOIIUe
onepatopsl: UAO,UOT,UIO,MIR,URT,SCF,RQO.

Hcnonp3oBanue abCOMIOTHBIX UCXOIHBIX Toyek - UAO

BriOupaer oaHy u3 aOCONIOTHBIX HMCXOJHBIX TOUYEK, paHEe OMNpPEIACIICHHBIX
rkoMmauaoi ORA.

dopmar:
(UAO,n[,VAR-1,VAR-2..VAR-n]) ,

rae: N - onpenensieT HOMep MCXOJHOM TOYKH, KOTOPYIO Hajlo BeIOpaTh. MoxeT
ObITH 1IM(POBOI MocTosTHHON MK napameTpoM E tuna uensiit (ot E10-E19);

VAR-1 - cuMBOJI, TIPEACTABISIONINA Ha3BaHUE OCH, JJISi KOTOPOH OmpeenseTcs
UCXOJHAsE Touka «n». JIns HEeOOBSABIEHHBIX OCEH OCTaéTcs B CHJIE TEKyIas
ucxojHas Touka. Eciu «Ha3zBaHue ocH» HE MPUCYTCTBYET, UCXOJHASsI TOYKA «N
MPUBOAUTCS B JCHCTBHUE JJII BCEX OCEH, I KOTOPBIX Obla OOBSBICHA 9Ta
MCXO/THAS TOYKA.

[Tpumep

(UAO,1) - abcomroTHass UCXOAHAss TOYKa 1, mpuBeacHHAs B ACHCTBHE I BCEX
oceil.

........ - MporpaMma, OTHECEHHas K UCXOJHOM TOYKe 1 1 BCcex ocei.

(UAO,2,Z,X) - abcomroTHas MCXOAHAs TOYKa 2, MPHUBEICHHAS B JCHCTBHE IS
ocet Z u X.

(UAO,3,B) - abcomoTHast HCXOAHAs TOYKA 3, IPUBEICHHAS B IeWCTBUE JIJIsl ocH B.

........ - IIporpamMMa, OTHECEHHas K UCXOJHOM Touke 2 Jjisi ocelt ZX, K Touke 3 JJis
ocu B 1 k Touke 1 J1st BCeX OCTAIbHBIX OCEM.

(UAO,O) - Bo3BpaliieHre B HYJICBYIO HAUAITBHYIO TOUKY JIJIST BCEX OCEH.

[Tpu Brmtouenun u nocne komaunasl «CBPOC» aBromMaTnuecku NPUBOJIUTCS B
NEUCTBUE HYy- JIeBas MCXOJHAs TOYKa JUISI BCEX OCed. MakcHMalabHO MOTYT
MPUCYTCTBOBATh & «Ha3BaHUU oceil». He MOryT ObITh OmnpeneiaeHbl OJUHAKOBBIC
«Ha3BaHus oceit». Ecnu TpeOyercs npu- BeCTH B IEUCTBUE PA3TUYHbIC UCXOIHbBIC
TOYKHU JUISl Pa3IUYHBIX OCEH, HEOOXOAMMO MPOrPaMMHUPOBATH CTOJIBKO KaJpOB C



STUMHU OIEpaTOpaMU, CKOJbKO HMMEETCS HCXOAHBIX To4yeK. Eciu BblOpaHHas
HayaJlbHas TouykKa (-n) 3arpykeHa B (aill albTepHATUBHOM CHCTEMblI M3MEPEHUS,
OHA aBTOMAaTUYECKU MEPEBOAUTCS B TEKYILYIO CUCTEMY U3MEPEHUSI.

Omnpenenenue U UCNOJIb30BAHNE BPEMEHHbBIX UCXOAHBIX Toyek - UOT

Omneparop UOT BbIOMpaeT aOCOMIOTHYIO HCXOJIHYIO TOYKY, OOBSBICHHYIO B
KaJipe, U3MEHsISI €€ BpEMEHHO Ha BEJIMYHMHY, PAaBHYIO 3aIIPOrPaMMHUPOBAHHOM.

dopmar:

(UOT,n,VAR-1 [\ VAR-2]),

rae: N - uMeeT To e 3HaueHue, 4to u s oneparopa UAO;
VAR-1 - oniepanj TUIIA «OCh-PazMep.

3H3‘I€HI/I€, IMPpUAAHHOC EMY, PACCMATPHUBACTCA KAaK KOPPCKTHUPOBKA, K KOTOpOﬁ
Haa10 HpI/I6aBI/ITB 3HAYCHUC, COACPKAIICCCA B a0COJIFOTHOM HCXOJIHOfI TOYKEC IJIA
TOM OCH. I[JISI HEOOBSIBIEHHBIX OCEH OCTAETCS B CUIIE TCKYyHIasA Ha4YaJ Hasd TOYKA.

[Tpumep

(UAO,O) - akrtuBm3upyercsi abcomtoTHas wucxomHas touka 0. IIporpamma,
OTHECEHHasl K aOCOMIOTHOM UCXOaHOM Touke 0 11 BceX Ocei:

1) (UOT,0,Z100,X100) ........ MPUMEHSIETCS BPEMEHHAsl UCXOJHas Toyka K
ucxoaHou Touke 0 ¢ koppekrupoBkamu Z100 u X100 (BpemeHHass UCXOIHAS
TOY- Ka).

2) (UOT,1.Z-250,X-50) ........ OpUMEHSET BpPEMCHHAs HCXOAHAss TOYKa K

a0OCOJIFOTHOM WCXOoMHOM Touke 1 ¢ KoppektupoBkamu Z-250 u X-50.
(UAO,O) aktuBu3upyetcst abCoM0THAs UCX01HAs Touka () 17151 BCceX OCeH.

[Tpumep npuBenén Ha pucynke A.89.

ITo kpaiineit Mepe, NOJKEH NPUCYTCTBOBATh OJUH OIEepaH] ocu. MakCUMallbHO
MOT'YT MPUCYTCTBOBaTh 8 oceil. He MoryT ObITH ompezeneHbl OnepaHbl oceil ¢
OJIHUM W TE€M XK€ Ha3BaHHEM. BpeMeHHast ucXoAHasi TOUKa OCTAETCSl aKTUBHOM 10
TOTO, KaK OMpeAeNsieTcsl HOBas BpPEMEHHas KMCXOAHAas TO4YKa WIM 10 BbI30Ba
a0COTIOTHOM MCXOJIHOM TOukH, Wiu A0 komaHabsl «CBPOCy. Pazmep B onepaTtope
UOT neo6xoauMo mporpaMMupoBaTh B TeKymiei pazmepnoctu (G70/G71).

Omnpenenenre U UCTIOJIB30BAHUE UCXOMHBIX TOUYEK 10 mpupamierusm - UIO



OTa KOMaHJa MO3BOJSET UHKPEMEHTAIBHO MEPEMECTUTH TEKYIIYI0 HCXOIAHYIO
TOYKY JJII BCEX IPOrPaMMHUPOBAHHBIX B KOMAHJIE OCEH.

dopmar:
(UIO,VAR-1 [\VAR-2,..VAR-N]) ,

rne VAR-i - mpencraeBnsier ocb u pasmep. Cucrema Oeper pasmep Kak
a0COJIFOTHOE CMEIIEeHHEe U MPUOABIAET €ro K aOCOJIOTHOM HCXOJHOW TOYKE st
naHHOW ocu. Jyis HEOOBSIBICHHBIX OCEH TEKyllas MCXOJHAs TOYKa OCTaeTCs B
cue.

ITpumep npuBenén Ha pucynke A.90.

NHkpeMeHTanbHasi UCXOHAsI TOUKA OCTAETCA B CUJIE JI0 €€ MEPEONPeACICHUS C
HOBOM komaHaou UIO, unu BoccTaHaBIMBaeTCsl aOCOMIOTHAS UCXOAHAS TOUYKA MIPU

nomortu (UAO,O) unu [CBPOC].

Ecnu xomanga UIO otHocuTcss K ocu X, TO MNpOrpaMMHUPYyEMOE 3HAUYCHUE
SIBIIAETCS PaJAAIBHBIM, @ HE TUAMETPAIIbHBIM.

3epkanpHas oopaborka - MIR

Onepatop MIR  uHBepTHpyeT  3amporpaMMHpPOBAHHBIE  HaIpaBIICHHS
nepeMelieHnii, OoObBsIBICHHBIX B omnepartope. Jns HEOOBSBICHHBIX Oce
npeapiaymas Gynkinus MIR octaéres B cune. Ecnu He 3amporpammupoBaH
HUKaKkoW omepana, ¢ynkuus MIR  BeiBoguTcs W3 AeHCTBHUS  JUIS  BCEX
KOH(DUTYpUPYEMBIX OCEH.

dopwmar:
(MIR [[VAR-1,...,VAR-N]),

rae: VAR-N - nomkeH ObITh OYKBOI, COOTBETCTBYIOIICH OJHOMY M3 BO3MOKHBIX
Ha3BaHUI KOHPUTYPUPYEMBIX OCEH CUCTEMBI.

[Tpumep



N84 (MIR,X)

N99 (MIR)

3epkanbHas 00paboTka Ha MPOTPAaMMHUPOBAHHYIO OCh HAUMHAET JIEMUCTBOBATH C
MIEPBOT0 ABUKEHUS TaHHOU ocH rociie komanasl MIR. MHBepcus ocyecTuseTcs
BOKpYI  TeKyllled  HadaJlbHOM  TOYKHM. MakcuManbHO  MOXET  OBITh
3anporpammupoBaHo 8 oceil. He npezacTaBisieTcss BO3MOXKHBIM IIPOTrpaMMHUPOBATh
2 paza ogHy U Ty e och. Ecnu nipucyrctByror komaH- nbl BpamieHus (URT) u
3epkasibHOM  00paboTku (MIR), TO OHM yCTaHABIMBAIOTCS B CIEIYIO- IIEM
nopsiake: MIR u URT.

[ToBopoT miockoctu - URT

Onepatrop URT Bpamaer ma0OCKOCTh HWHTEPIOJALMKA Ha Yroj, 3HAYEHUE
KOTOpPOTO J1aHO omepaHaoM. LleHTpoMm BpailleHusl SIBIASETCS TEKyIllash HMCXOHas
TOYKA.

dopmar:
(URT, OITEPAHN) ,

rae: OIIEPAH]JL - mpencraBisieT BEIWYMHY YIJla, BBIPAXXEHHYIO B TIpajycax U
JECATUYHBIX JIOJISIX TPayca; MOXKET ObITh BBIPA)KEH SIBHO WM HESIBHO (MTapameTp
E tuna ot E25 no E29). Ecniu onepanom siBisetcs «0», ToO QyHKIHUS OTMEHSETCS.

Onepann [NODKEH mNpUCyTCTBOBaTh oOsizarensHO. I[locme kampa ¢ URT
BpalleHUE MPUMEHSIETCS K 3alporpaMMHUPOBaHHBIM KoopauHaTaM. KoopauHaTsl,
oTHOcsmMecss K Hymwo crtaHka (G79), He Bpamarorcs. Eciu npucyTcTByrOT
komanael Bpamenus (URT) wu  3epkampnoit  o6pabotkm (MIR), TO oOHEM
ycTa"aBiauBaroTcs B cienyromem nopsake: MIR u URT.

[Ipumep mnporpamMmmupoBanus s ToOBTOpeHus mnpoduns (8 pas) mnpu
BUPTYaJbHBIX OCSIX (pUCYHOK A.93):

N1 (DIS,"GTL WITH ROTATION")
N2 M21

N3 GO G94 G97 CO X120 Z5

N4 (UAV,1,XC,UV,30)

N5 (DPI,U,V)



N6 F.. S.. T2.2 M6
N7 UOV=2

N8 p1=U50 VO
N9 C1=10J0 r50
N10 C2=10J0 r10
N1111=C2,a180
N12 13=U0 V0,a45
N13 12=C2,a45
N14 p2=I3,C1,S2
N15 U60 VO

N16 Z-10 "START"
N17 E25=0

N18 (RPT,8)

N19 (URT,E25)
N20 G21 G42 pl
N21 cl

N22 r3

N23 11

N24 r-3

N25 12

N26 r3

N27 c21

N28 G20 G40 p2
N29 E25=E25+45
N30 (ERP)



N31 (URT,0)

"END" N32

N33 UOV=0

N34 (EPP,START,END)
N35 (UAV,0)

N36 (DPI,Z,X)

N37 GO M20

N38 Z5

N39 G79 X Z M30

PucyHor A.93
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