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BCTYII

Haiibinpm edhekTUBHUM 3acO00M IIJIBHINEHHS MPOIYKTUBHOCTI IMpalii,
TEXHIKO-€KOHOMIYHOI €()eKTUBHOCTI 1 aBTOMAaTH3aIlli MaJoCepitHOrO BUPOOHHU-
IITBa € BUKOpUCTaHHs BepcTaTiB 3 UIIK.

Bcs indopmariis mpo nepemiiiieHHs poOoYnX OpraHiB Bepcrara, perylro-
BaHHI IIBUJKOCTI iX pyXy, KOMaHA{ Ha 3MIHY HalpsIMKy pyXy, 3MiHY 1HCTpyMe-
HTa BBOJUTHCS B BEPCTAT B BUIJISII KEPYIOUOi IPOrpaMHu.

B MeToanyHMX BKa3iBKaxX pO3TISHYTI OCOOIMBOCTI MIATOTOBKU KEPYIOUUX
nporpaM JJisi TOKapHUX, CBepATMIbHUX Ta Ppe3epHux Bepctaris 3 UIIK.

JlabopaTtopHna pobora 1
IIporpamyBaHHs i HATATOIKEHHS
TOKAPHO-TBUHTOPI3HOTO Bepcrata 3 UIIK

Meta poGoTu - mnpuaOaHHS HABUYOK MPOCKTYBAHHS TEXHOJIOTTYHHUX
MIPOIIECIB 1 CTBOPEHHS IMpOrpaM Jjii 0OpOOKH JeTaliell Ha TOKapHUX BEpCTax,
OCHallleHuX onepaTuBHUMH cuctemamu YIIK.

TeoperunuHi BizomocTi

Toxkapni Bepctatu Moa.16A20D3PM 139 npusHaueHi Ay TOKapHOi 00po-
OKM B 3AMKHYTOMY HaIlliBaBTOMaTUYHOMY LIUKJI JETaJIel TUILY T OOepTaHHS 13
CTYMIHYACTUM 1 KPHUBOJIHIMHMM mpo¢iuieM. Ha HUX BUKOHYIOTH 30BHIIIHE 1
BHYTpIIIHE TOYiHHS, CBEPAJICHHS, 36HKYBAaHHS, PO3BEPTaHHs, LIEKYBaHHs, HAPI-
3yBaHHS 30BHIIIHIX Pi3b0 PI3ISAMU 1 IUIAIIKaAMU, a TAKOXK BHYTPIIIHIX Pi3b0 pi3-
ISIMHU 1 MITYUKAMH.

Jl7is TOKapHHUX BEPCTaTiB 3 YUCIOBUM mporpamuuM kepyBanusMm (UIIK)
XapaKkTepHe KOHTypHE (Oe3mepepBHE) KepyBaHHS, MPHU SKOMY IS OTPUMAHHS
HEOOX1JHOTO KOHTYpPYy OOpoOKH po0OodYi OpraHu BepcTaTa IMEepPeMIIIarOThCs I10
3aJlaHiii TPAEKTOPII 13 33JIaHOI0 IIBUKICTIO.

Jlnst Tokapuoro Bepcrata Moa. 16A2003PM 139 3 OCK HII-31 npuiinsTi
1Bl O0c1 KoopauHaT. Bick Z crmiBnajae 3 BICCIO IIMUHENSA, TOOTO HAIIPSIMOM 03~
JOBXHBOI MOJavl Cynopra, Bich X MEpHeHIuKyIsipHa 10 oci Z. BoHa 3Haxo-
JTUTHCSI B TOPU30OHTANIBHIN IJIOMIMHI 1 CIIBIAJA€ 3 HATPSAMOM IOINEPEYHO1 oaadi
cynopta (pucyHok 1). Hampsamu mo oci Z 10 3aqHb01 0a0KH 13 3HAKOM «+», 110
nepeaHboi 0a0KM — 13 3HAKOM «-», TI0 0cl X BiJ AeTajl 13 3HAKOM «+», 70 JAeTajl
— 13 3HAKOM «-».

Po3poOka kepyrouux mporpam i TexHoJIOri4yHoOI JoKymeHTauii. [Tpouec
pO3po0KH Kepyrouoi mporpamu (TIporpaMmyBaHHsI) JUIsl TOKApHOTO BepcTara 3
UYIIK ckmamaeThecst 3 ASKUTbKOX eTamiB. Omepaiiito po3AuIsaioTh Ha YCTaHOBH 1
Mo3uIlii, BHOUpaOTh 0a3u 1 CIOCIO 3aKpIMJIEHHS 3aroTOBKUA. P0o3po0IstoTh orie-
pariiiHy TE€XHOJIOT1I0, BU3HAYAIOTh TEXHOJIOTIYHE OCHAIIEHHS, HAMIYalOTh CXe-
MU TPAEKTOPIi BEPIIMHHU 1HCTPYMEHTY, PO3PaXOBYIOTh PEKUMHU Pi3aHHSA, PO3PO-



ossttoTh oneparliiiai kapty (OK). ¥V onepaniiiHux kapTax yka3yrooTh MEpexoju,
BXKUBaHe ocHareHHs 1 pexkumu pizanns (OCT 3.1404-86).

Pucynok 1 — Oci koopounam mokapnozo sepcmama 3 4IIK

BusznavaioTe cucTeMH KOOpPJWHAT JIeTall, pO3paxOBYIOTh KapTH €CKi3iB
(KE). Ha xapTi ecki3iB mpUBOAATH MepepoOIeHE KPECICHHS IeTall 13 3aBIaHHAM
po3MipiB Bix omHiel 6a3m 1 mo3HadeHHsM 0a3 i 3atuckiB mo 'OCT 3.1107-81
(prcyHOK 2), TOOYIOBH AJIs1 PO3paxXyHKY KOOPAMHAT OIMIOPHUX TOYOK, HEOOXiIHI
PO3paxyHKU JUIsl BUSHAYEHHS X KOOPJMHAT, CXEMU TPAEKTOPIN (I[UKIOTpaMu)

PYXy BCIX IHCTPYMEHTIB.
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a — nampou, 6 — nampoH 3 NHeEBMAMUYHUM NPUBOOOM, 8 — NAMPOH

[ 3a0HIU YyeHmp, wo obepmaemscs, 2 — NOBIOKOBUU NAMPOH (AO0 XOMYMUK),
nepeoHil niasardull yermp i 3a0Hil YyeHmp, uo 06epmaecmvcs, 0 — nepeoHill
NOB0OOK Mepmsi «4apKay I 3A0HIl 360POMHUL YeHmp, WO 00epmacmvcsl,
JiC — nepeoHil nosideysb «UOpIHCY | 3a0HIU YeHmp, Wo 00epmacmscs

Pucynox 2 — Ymoene nosnauenns 6a3 i 3amuckis



PexoMeH10BaH1 yMOBHI TTO3HAYCHHS €JIEMEHTIB ITUKJIOTpaM MPUBEACHI Ha
PHUCYHKY 3.
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a — HyIb gepcmama, 6 — HYIb 0emaii; 8 — HYlb NPoOSPamu (8UXIOHA MOYKQ),

2 — mpaexkmopis PO, cnienaoaroua 3 Konmypom 0emaii, 0 — eKgioucCmanma,
€ — MPAEKMOPIsL XOJI0CMO20 X00Y,; JHC — NPUNYCK, 3 — GUMPUMKA YAC)

Pucynok 3 — Ymosne noznauenns na xapmi eckizie enemenmie
YUKIOZpaMm

B mosicHeHHSX 10 IUKJIOTpaM 1 10 KEPYIOUUX Mporpam JAOIIHHO BUKOPHU-
CTOBYBAaTH HACTYNHY YMOBHY TEPMIHOJIOTIIO JJII JONOMDKHHMX XOJMIB: PyX 0
netan mo oci X — NiABEAEHHS; pyX Bia AeTaml Mo ocl X — BIJIBEJICHHS; PyX BiJ
aetaii mo oci Z (abo Z 1 X) — miaxig; pyx Bia gaetaii mo oci Z (ado Z 1 X) — Bij-
xig. [loTiM ckiagaroTh KapTH KOOPAMHAT OMOPHUX TOUYOK TPAEKTOPIl pyXy po-
6o4oro oprany. Ilicis nporo ckiagaroTh PyKOIUC KEPyrOUoi mporpaMu Ha Oma-
HKY a00 TOKaJpOBUM TEKCTOM. 3a J0MOMOroro kiapiatypu mynsTa HI[-31 BBO-
nsTh Tiporpamy 1o nam’sti EOM Bepcrtata abo mepeHocsTh Ha kacety. Ha Ha-
CTYITHOMY €TaIll MepeBIpsAI0Th Ha BEPCTATI MpOorpaMy, BHOCITh HEOOX1IHI KOpe-
KTHUBH.

Pi3zui. /Io o0CHOBHUX BHMOT, IO MPEJ ' SBISIFOTHCS 10 PI3IIIB JJIs BEPCTATIB
3 UIIK, BigHOCATH HACTYIHI: 3a0€3MeYeHHs BUCOKOI 3HOCOCTIMKOCTI; yHIBEpCa-
JBHICTh, TOOTO MOKJIUBICTh OJHUM IHCTPYMEHTOM BHKOHATH BEIMKY KUJIBKICTh
MepexXoiB; MBUIAKO3MIHHICTh 1 CTAOUIBHICTh IMOJOKEHHA POOOYMX BEPIIUH 1
pLKYYUX KpOMOK. [[uM MOJI0KEHHSIM BIANOBIIAIOTH Pi3li, y AKUX piKyda IJjiac-
THHA 3aKPIIUTIOETHCSA MEXaHIYHO Ha Jep KaBIli.

s Toxkapuux BepcratiB 3 UIIK mocTaBisitoTh KOMIUIEKT pi3lIeBUX BCTa-
BOK 3 MEXaHIYHUM KPIIUICHHSIM HEMEePEeTOYYBaHMX TBEPAOCIUIABHUX OararTor-
panHux 1iacTuH. Kopmyc BcTaBku 3a0e3neyeHuil YCTaHOBOYHHMH TBUHTaMU,
3a JJOTIOMOTO0 SIKUX i3Il MOXHA HACTPOIOBATH HA TIEBHI BHJILOTH MO OCIX X 1
Z. Y KOMIUIEKT pi3LIEBUX BCTABOK, IO IMOCTABJIAIOTHCS Pa3oM 3 BepcTaTaMu
(TY-2-045-588-77), BXxonaTh MpOXiJHI BIAITHYTI 3 TUIACTHHOIO KBaJIpaTHOI (o-
PMU, POXI1JIHI YIOPHI 3 TUTACTUHOIO TPUTPaHHOI (POpPMU, KOHTYPHI 3 Mapanesno-
IPaMHUMHU TUTACTUHAMH 1 IPOPI3H1 3 MPU3MATUYHUMH TIJIACTUHAMMU.
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[TpoximHi BIAITHYTI Pi3lI€BI BCTaBKHU 3 IJIACTHHOK KBAaAPAaTHOI GopMH 1
KyToM ¢=45° (pucyHok 4, a) npu3HayeHi 1jisl 30BHIIIHEOT0 00TOYYBaHHS, IIijI-
pi3yBaHHS TOPIB AeTanel, 3HATTS (pacok. Haiibinbie 3acTocyBaHHS BOHH 3HA-
XOJISITh TIpU 00poO1Il hyiaHIeBUX AeTaieil B maTpoHax. [IpoxiaHi ymopHi pi3leBi
BCTaBKH 3 IUIACTHHOK TPUTPaAHHOI (hopMu 3 KyToM ¢=92° (pucyHOK 4, 6) BUKO-
PUCTOBYIOTh ISl 30BHIIIHBLOTO OOTOUYBaHHS, MiJApI3yBaHHS TOPIIB 1 YCTYIIB.
Haii6inpie 3acTocyBaHHS BOHU 3HAXOSATh MPHU OOpOOIl CTYMiHYACTUX BalliB.
KonTypHi pi3ueBi BCTaBKH 3 MapajelorpaMHUMH MIIACTHHAME 3 KyTOM 0=63°
(pucyHOK 4, 6) JO3BOJIAIOTH OOTOYYBATH IETali IO uHmHz[py, NPOTOUyBATH
3B0pOTHI/II/I KOHYC 3 KyroM 30°, 06po0IaTH MOBEPXHI pamycm 1 TanTeni, miapi-
3aTU TOPIU, BUTOUYBATU 3ap13b6013y KaHaBKy a00 KaHaBKYy IiJl BUXiJ nutidysa-
JBHOTO KpyTa.

KoHTypHi pi3leBi BCTaBKHM 3 MapaieiorpaMHUMH IwiacTuHamu (¢=93°)
npu3HaueHi s 0OpoOKH MiBCEPUYHUX 1 KOHIYHUX IOBEPXOHBL 3 KyToM 57°
(pucynok 4, 2). IIpopi3Hi pi3leBi BCTABKU 3 MPU3MATUYHUMHU IIACTHHAMH 3a-
CTOCOBYIOTH JIJIi 00OpOOKM KaHAaBOK (pUCYHOK 4, 0). Pixyda miacthHa B HUX
IIPUTHCKAETHCS IIPUXBATOM 3BEpXY. [i mMpuHa gocsarae 3-6,5 MM.

Jlnst po3TOUyBaHHSI OTBOPIB 3aCTOCOBYIOTH PO3TOUYBaJIbHI PI3II PI3HUX
KOHCTPYKIIIH 3 MEXaHIYHUM KPITJICHHSIM OaratorpaHHUX IUTACTHH.

ExBigicranTa KoHTypa i cucrema koopauHar. Jleram, mo oOpoOis-
10Tbest Ha Beperati 3 OCK, MoXxHa po3risaaT sk TEOMETPUYHI TUIa, IO CKJla-
JAIOThCS 3 MPOCTUX TEOMETPUUHUX (iryp, HANPUKIAL, HWIIHIpa, KOHYyca, cde-
pu 1 1H. IIpu 00poOIIl epeMilIeHHs] IHCTPYMEHTY 3/1MCHIOEThCS BITHOCHO JI€Ta-
ni (3arotoBku). Tpaektopito pyxy PO, TOOTO TpaeKTOpitO MEBHOI TOYKHU IHCTPY-
MEHTY, 3BaHy LEHTPOM, 33J1al0Th 3a 1ornoMorow YII.

VY npoxiHOTro, pO3TOYYBAJILHOIO 1 KOHTYPHOIO Pi3LIB LEHTPOM 1HCTPY-
MCHTY CIIYXKHUTh BEPIIHMHA Pi3Iist a00 IEHTP 3aKPYTJICHHS MPHU BEPIIMHI (PHCYHOK
5, a, 6), y Ipopi3HOTO (KaHABOYHOTO) Pi3ls — JIiBa BepIlinHa (PUCYHOK 5, g). s
CBEpJia, 3€HKepa, 3eHKepa, LIEKOBKH, MITUMKA [IEHTPOM IHCTPYMEHTY € LIEHTp
po6oyoro Topis (PUCYHOK 5, 2).

[Tpu xoHTYpHIN 0OpOOIIl IIEHTP IHCTPYMEHTY MOBHUHEH MEPEMIIIATUCS TIO
EKBIIMCTAHTI KOHTYPY JAeTalli, TOOTO MO0 T€OMETPUYHOMY MICIIO TOYOK, PIBHO-
BIJIJAJICHUX B1J SIKOi-HEOY1b JIIHII 1 JIe)KauuX M0 OJAHY CTOPOHY Bija Hel. ExBiau-
CTaHTH OyBalOTh 30BHIIIHI 1 BHYTPIIIHI.

OxpeMi JUISHKM TPAEKTOpli pyXy UEHTPY IHCTPYMEHTY (LIMKIOTrpaMu)
MOXXYTh OyTH Bigpi3kaMu MPSMUX, OyT Kil abo iHmux kpuBux. Ha pucyHky 6
MOKa3aHi TPAEKTOPIi PyXy BEPIIUHM Pi3Is Il YOPHOBOI 1 YUCTOBOI 0OpOOKH
BaIy.
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Pucynox 4 — Pizyesi 6cmasku
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Pucynox 5 — llenmpu incmpymenmig
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Pucynok 6 — Tunosi mpackmopii éepuiunu pizys npu mokapHiu oopooyi
oemari

[TomoxeHHsT OMOPHUX TOYOK (MTEPEIIOMHUX TOYOK ITUKIIOTPaMH) BU3HAYA-
€THCS 32 TOIIOMOTOI0 CUCTEMU KOOpAuHAT. J{Jist po3poOKu npuiiHATa CTaHIapTHA
npsAMoKyTHa (aekaproBa) cucrema koopauHat (I'OCT 23597-79). ¥V cucremi
KOOPJIMHAT JIsl TOKAPHUX BEPCTATIB MPUUHATI OCi: Z — mapajeibHa MO310BXKHIH
1oJ1avul CymnopTa, CIIBMaAa€ 3 BICCIO MIMTUHENS BepcTaTa, X - mapajieibHa more-
peuHiil mojayi cymnopra.

st rokapuux BepctariB 3 UIIK po3pi3HsOTh cucTeMy KOOpJIUHAT BepC-
TaTa 1 CUCTEMY KOOPAMHAT JIeTaJl.

[Touarok koopauHaT BepcTaTa O, 3HAXOAUTHCS B IIEHTPI J3EpKaia Kyiad-
KOBOTO IMAaTPOHA, TOOTO B IIEHTPI MEPETUHY IIMUHACIS Mepe] TOCaTI0YHIM KO-
HYCOM, IO IEHTPYE IIaHIIai0y marpoHa (PUCYyHOK 7).
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Pucynox 7 — Cucmema koopounam moxapnoeo eepcmama 3 4YIIK

[Touarok cucremu koopauHat netami O, 3HaXOAUTHCS B LIEHTPl JIBOTO
ab0 mpaBoro Topls 3aroToBku. Bick Z 11i€l cuctemu criBnajae 3 Bicco Z Bepc-
Tarta, a BiCh X MPOXOAUTH B IUIOMIMHI 0230BOT0 TOPLS MPUCTOCYBAaHHS (HAIPU-
KJIaJl, TOPIIS IUIAHIIAon abo yCcTyIy KynadkiB) a00 B IUJIOMIMHI MPABOTO TOPLS
3arotoBkd. Po3mipu BimHOCHO O,, 3a7aHl Ha KPECIECHHI JAETalll, MepepaxoBy-
IOThCSl y BIJCTaH1 (KOOPJMHATH) O OMOPHUX TOYOK OOpOOIIFOBAHOTO KOHTYDY.

[Tpu Hamammi BepcTaTa MPOBOAUTHCS «IIPUB'SI3KA» MOYATKOBOI TOUYKH TIPO-
rpamu Oy, siKa CHIBIAAA€ 3 EHTPOM 1HCTPYMEHTY, 0 KOOPAMHATHUX CHUCTEM
BepcTara.

TunoBi uMKJI0OrpaMu BepmIMHU Pi3us. 3ale’)xHO Bia KoHIryparii pos-
PI3HSIOTH BIAKPUTI, HAMIBBIAKPUTI 1 3aKpUTI NPUMYCKU. [ 3pi3aHHS NPUITYCKY
3aCTOCOBYIOTH THIOBI IIMKJIOTPAMH BEPIUIMHU PI3Is, TaKl SIK «IETISD), «3Ur3ary,
«cryck» (Tabmung 1).

CxeMy «IeTis» BUKOPUCTOBYIOTH MPU MOOYIOBI TPAEKTOPIi PyXy MpOXi-
JHUX 1 IHIIUX PI3LiB, IO MPAILIOIOTh B OHOMY HarpsiMi. Cxema «3ur3ary mpu3-
HayeHa i1 0OpOoOKM B OCHOBHOMY BIJIKDUTHX NPHUIYCKIB JBOXKPOMKOBUMHU 1
YaIIKOBUMU PI3LSIMH, 110 JOMYCKAIOTh Pi3aHHS B MPSIMOMY 1 3BOPOTHOMY Ha-
npsaMi. [To cxeMi «cyck» BUKOHYIOTh MPOTOYYBAaHHS MPOPI3HUMU PI3LAMHU Ka-
HABOK 1 IHIIUX €JIEMEHTIB MOBEPXOHb, HEJOCTYITHUX JJiI1 0OPOOKH MPOXiTHUMHU
pi3LsMU.

Texnosoriuuni ocodmBocTi 00podKM oTBOPIB. Ilepes moyatkom 0OpooO-
KM OTBOPY TOpPEIb 3arOTOBKM 3aCBEPIUIIOETHCS CBEPIJIOM BEIHUKOTO iaMeTpy
ab0 IEHTPYETHCS CIEHIAIbHO 3aTOoueHUM piziieM. Crodatky CliJl MPOBOJAUTH
CBEPJICHHS IHCTPYMEHTOM OLIBIIIOTO 1aMeTPy, a MOTIM MEHIIIOTO.

[Ipu cBepaneHHI OTBOPY BEIMKOI JOBXKHHH (ITMOOKE CBEPIJICHHS) 1H-
CTPYMEHT CJiJ MEePIOAUYHO BUBOJIUTH 3 OTBOPY 3 METOI0 HOTO BUIPSMIICHHS
(3HATTA TpyXHOT AedopMallii OIOBKHBOTO BUTHHY), OXOJOKYBaHHS 1 BUA-
nenHs crpykku. Ha Bepcratax 3 OIIK me 3a1iicHIOETBCS TIO CTICIIAIbBHOMY aB-
tomaruuHomy 1ukiny (G73). [Ipu rmubokoMy CBEepJICHHI MiCisi BUBSACHHS CBE-
pAJia 3 OTBOPY IMepe1 MOBTOPHUM BXOIOM JUIS BUIAJICHHS CTPYKKH 1 OXOJIOKY-
BaHHs 1HCTPYMEHTY 3aJIa€ThCsl BUTPUMKA dacy. Ha BUXo0i cBepasia 3 mpOTHIIE-
YKHOTO OOKY AeTasl CJIiji 3MEHIIUTH 10Jlauy B JBA Pa3H 3 METOIO 3aM00IraHHs
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MOJIOMIII CBEp/JIa Yepe3 «CTPUOOK» Yy MOMEHT «MEPTBOTO XOJy» IpH BHOIpIIi
3a30py TBUHTOBOI MapH.

B kiH1i pob6ouoro xoy 3eHKepa, IEKiBKM a00 3eHKIBKH JJIsl 3a0e3IeUeH-
HS TPaBUJILHOT (OPMU 1 HEBEJIUKOT MIOPCTKOCTI 0OpOOJIeHOT MOBEPXHI 3a7a0Th
BUTPUMKY Hacy.

TexHosoriuni ocodMBOCTI HapizyBaHHA pi3b0U. ABTOMAaTH3alllsl ITHK-
Ty pyxy IpH HapizyBaHHI pi3pOu Ha TokapHOoMy Bepctati 3 OIIK nosBomse 3a-
CTOCOBYBATH TBEPAOCIUIABHI p13b00BI Pi3Ili 3 MEXaHIYHUM KPITICHHSM TUTACTHH.

Yucno poOouux XOAIB 3aJ€KHUTh B KPOKY pi3bOou P, 00poO6II0BaHOTO
MaTepialy, 3a/1aHiid MOPCTKOCTI 1 MpUMaeThes Mo NoBiAHUKY. Hanpuknaz, nms
Hapi3yBaHHS Pi3b0U 3 KpokoMm P = 3 MM mo cTam pi3iieM, OCHAIEHUM TBEPAUM
crutaBoM T15K6, pekoMeHTyeTbesl TpU YOPHOBHX 1 JIBa YHUCTOBUX POOOUYUX XO-
1M, a 1711 Hapi3yBaHHs TparneneigaibHol pi3pou 3 kKpokoMm P = 3 MM — m'aTh 4o-
PHOBUX 1 TPH YHUCTOBUX POOOUUX XOJIH.

['mubuHa pizaHHs 1711 KOKHOTO poO0YOro X0y BUOUPAETHCS 3 YMOBH T0-
CTIHHOCTI HaBaHTaXXEHHS Ha pi3elb, TOOTO MPUOIU3HOT PIBHOCTI CyMapHOi
IO 3Pi3y VISl KOKHOTO pobdodoro xoay. [Ipu yopHOBUX poOOYMX XOAaX IIIU-
OuHa pi3aHHA MOBUHHA OYTH TaKOIO, 110 MPOTPECUBHO YOYBa€ B KOXKHOMY pO-
6o4yomMy xonl. ['mubuHa ocTtaHHBROrO POOOYOro Xoay npuitmMaeTrbes B Mexax 0,1-
0,2 mm. 1106 BH3HAYMTH INTUOMHY Pi3aHHS 1 BIATIOBIAHO KOOPAUHATY BEPILIUHU
pi3us mo oci X Juisl KOKHOTO poO0YOro X0y, HEOOXIJTHO 3HATH BHCOTY Mpodi-
JIO P13b0OU 1 PO3JIIIUTH 1i Ha YACTUHU BIAMOBIIHO 10 IPUIHATOI KIJIBKOCTI PO0O-
yux XojiB. Bucorta mpodinto BU3HauaeTbess mo JAOBIAHUKY. Hampukian, as
pi3pOu 3 KpokoMm P = 3 MM poboua BrcoTa npodimto h = 1,95 mm. 3a BigcyTHOC-
T1 JOBIIKOBUX TaOJIMIb BUCOTY MPOQLII0 MOKHA BU3HAYUTH OPIEHTOBHO IO 3a-
nexnocti h=0,65P . EOM, B6ynoana y Bepctar Mos.16A20P3PM139, pos-
paxoBy€e 4YUCIO poOOYMX XOJiB 1 3a0e3nedye HEeoOXiJHY INIMOWHY YUCTOBOTO
pobouoro Xo0my.

BpizanHs pi3us A BUKOHaHHS pi3bOM 3 KpPOKOM 10 2,5 MM 3a3BHuai
MPOBOJIUTHCS MIEPIICHAUKYIISIPHO 10 Oci pi3bou (pucyHnok 8, a). [Ipu poboTi 3a
II€10 CXEMOIO B TPoIieci pi3aHHa OepyTh y4acTh OJJHOUYACHO OOUJIBI PIxKydl KPO-
MKH i3IS, B Pe3yJIbTaTi yTBOPIOETHCS HKOPCTKA CTPY>KKA KOPUTOTOA10HOT (op-
MH, 1110 301IbIITy€ HAaBaHTAXXCHHS Ha pi3elb. /[ BUKOHAHHS Pi3bOM 3 KPOKOM
Oinble 2,5 MM Bpi3aHHSI IPOBOJUTHCS MiJ KyTOM % (pucyHoK 8, 0).

B mpomy Bumanky mpairoe ofHa pikyda Kpomka pisug. HapizyBanus
Pi13p0M MO IIi¥ CXeMi J03BOJISIE 3a0€3MEUUTH XOPOIIll YMOBU CTPY>KKOYTBOPEHHH,
aJyie MPUBOJUTH JI0 HEPIBHOMIPHOTO 3HOCY PIKYUUX KPOMOK.

JIy1st oJIereHHsT CTPYKKOYTBOPEHHS 1 MIJBUIIIEHHS CTIMKOCTI Pi3Ils pe-
KOMEHJIyE€ThCSI Hapi3yBaTH pi3b0y 3 po30UTTSAM, TOOTO 13 3CyBOM B pi3HI O0ku. B
bOMY BHUIIaJIKy B po0OTiI O€pyTh y4acThb MOMEPEMIHHO OOMJIBI P1KYydl KPOMKHU
(pucyHoKk 8, B). PO30HMTTS 3/1iCHIOIOTh NMUIIXOM IOTJUOICHHS 1O OCi X 1 OJHO-
4acHOTO 3CYBY M0 OC1 Z BEpLIMHU i3l Nepe KOKHUM poOOYUM XOIOM.
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Pucynox 8 — Cxemu épizannsa npu HapizyeanHi pizbou

KonyBanns kepyrouux nporpam. Kepyroua nporpama (KII) 3anucyers-
Csl y BUIJISIII MOCTIJOBHOCTI KaJpiB, 10 € 3aKIHYEHUMU IO CEHCY (PpazamMu Ha
MOBI KOJYBaHHSI TE€XHOJIOTIYHOI, TEOMETPUYHOI 1 JOmoMikHOI iH(opmarii. Y
KII MoxyTb OyTH BUAICHI TOJOBHI KaJpH, 1110 XapaKTePU3YyIOTh TOYAaTKOBY 1H-
dbopmarliro Ipo yMOBH 0OPOOKH.

CkJ1a710BOI0 YaCTHUHOIO KaJpy, 110 MICTUTH JaHi PO MapaMmeTp Mporecy
00poOKH 1 1HIII 1aHI IO BUKOHAHHIO KEPYBAHHSI, € CJIOBO, a TOJIOBHOIO MOTO Yac-
TUHOIO — a/Ipeca, 1[0 BU3HAYa€ MPU3HAUEHHS HACTYMHUX 3a HUM faHux. Ckia-
JIOBUMH YaCTHHAMHU CJIOBa € cuMBOJIM: N — HOMep kanpy; X — MONepeYHil Ha-
npsiM; Z — IO3/I0BXKHi# HampsiM; P — mapameTpu BepcTara i HUKIiB 00poOKH; S —
yacToTa OOepTaHHS IIMUHJES a00 MBUIKICTh pi3aHHsA; | — TO3UIS 1HCTPY-
MeHTabHOI roioBku (71 — T6); F — mogaua abo kpok pizp0du; G — miarororua
byukiis; M — nonomixkHa GyHKIIIS.

«IligroToBua (yHKIisS», AKa BU3HAYae pexkuMm podotu mpuctpoi UIIK,
3amaerbes aapecoro G 1 nBo3HauHuM yuciioM (00-99). 3nayeHHsS MATOTOBUUX
dbynxuii qis npuctpoiB OIK HII-31 npuseneni B Tabmuiii 2.

Tabauys 2 — 3nauennss niocomosuux QyHKyiil

[To3nauenHs 3HaYCHHS
G02 O6po6ka ayru mentn 90° (3a roAMHHUKOBOKO CTPIIKOIO)
GO03 O6po6ka ayru Mentr 90° (MPOTH FOAMHHHUKOBOT CTPIIKH)
G04 ButpuMmka yacy
G12 O6poOka uBepTi KoJjia 32 TOAMHHUKOBOIO CTPLIKOIO
G13 OO6pobOKa yBepTi KOJIa MPOTH TOJIMHHUKOBOI CTPLIIKU
G25 [ToBTOpEHHS YaCTUH IPOrpaMu 0OpPOOKU
G31 baratonpoxigHuil IMKA pe3b0oHapi3aHHs
G32 OmHOMPOXIiTHUN ITUKIT pe3b00oHapi3aHHs
G33 [{ukn HapizaHHs pi3pOM MITYMKOM 200 TUTAIITKOIO

13




IIpoooesocenns mabauyi 2

[To3nayeHHs 3HaueHHS
G70 OAHONPOX1THUIA LIUKII MO3/I0BKHBOT 00POOKHU
G71 OmHONPOX1AHUN ITUKJI MOMEPEuHO1 00pOOKHU
G73 [{uka ranboKoro CBEp TIHHS
G74 baraTonpoxiaHuii HUKI TPOTOYYBAHHS TOPLEBUX KaHABOK
G77 baratonpoxiaHuil UK MO3/10BKHbOI 00pOOKHU
G78 baratonpoxiAHuil UK MonepeyHoi 00poOKu
G85 baraTonpoxigHuii UK TPOTOYyBaHHS KaHABOK Ha IMJIIHAPUY-
HIM MOBEPXHI
G92 ABTOMaTHYHE 3MIIIIEHHS HYJIbOBOI TOYKHU
G96 3aBIaHHS YACTOTH OOEPTAHHS, XB
G97 DyHKITIS 3aBAAHHS MIBUAKOCTI pi3aHHS, M/XB

3a anpecoro M («loromikHa GyHKIIISH») 3aal0Th KOMaHIM BUKOHABYUM
opranam BepctatiB 3 OIIK. 3HaueHHs nonomMiXkHUX (QYHKIIH pUBeAeH] B Ta0-

i 3.

Tabauysa 3 — 3nauennss OONOMIdNCHUX YHKYILL

ITo3HauenHs 3HaYCHHS

MO0 Ocranos KII
M3 [IpaBe o6epTanHs mmuHAENs (TPOTH TOJIMHHUKOBOI CTPIIIKU)
M4 JliBe oOepTaHHs MIMUHAEIS (32 TOJMHHUKOBOKO CTPIJIKOIO)
M5 OcTaHOB MITUHIETS
M8 BxirroueHHST 0X0JI0KEHHS
M9 BukimroueHHS 0X010KEHHS
M30 Kinenp KIT 06po6ku
M36 JI3epkanbHa 06poOKa mporpamu no oci Z

M38, M39, | /liarma30oHu 9acTOT OOEPTAHHS IIIITHH/ICIIS
M40

IIporpamyBaHHsI IIBHAKOCTI rOJIOBHOIO pyXxy i moxayi. [IpuBox Toka-
pHOTO BepcTara 3a0e3nedye Oe3CTYIIHYATe PEryIloBaHHS 4acTOT OOepTaHHS B
MeKax Jiamna3ony. [[iamazoH 3a1a€ThCsl HACTYITHUMU JTOMOMDKHUMH (DYHKIISIMHU:
nepimii gianason (20-285 x8™") — M38; apyruii aiamason (60-830 x8™) — M39;
Tperiii nianazon (175-2500 x8™) — M40.

[IBMAKICTH TOJIOBHOIO PyXy 3aaeThes GyHKIIE S. YacToTy oOepTaHHs
IITIMHJIEE MOXKHA 3a/1aBaTu 3a gonomoror ¢yHkili G97 1 yucioBux 3Ha4YeHb
4acToT oOepTaHHs mmuHAeHs. Hampukman, sSKmo HEOOXITHO 3aaTH 4acTOTy
oOepTaHHs MMUHAEHA, piBHY 680 min?, To KIT Mac HACTYITHUU BUTJISIAL

...N8 M3 JliBe obGepTaHHS IITHHICIIS

N9 M39 [Ipyruii gianazoH 4acToT oOepTaHHS
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N10 G97 PexyM 3aBIaHHS B XB -
N11 S680 n = 680 xB™.

Pexxum G97 BCTaHOBIIOETHCS aBTOMATUYHO.

[IBuAKICT, MIMUHACIS MOXHA 3aJaBaTU TaKOX 3a JOMOMOTOI (PYHKIT
(G96 B YMCIOBUX 3HAYCHHSX IIBUIKOCTI Pi3aHHS, IO JIOMYCKAETHCS PLKYIUMU
BJIACTUBOCTSAMU 1HCTPYMEHTY (y MeTpax B xBuiuHy). [licns ¢pynkmii G96 B KII
3aMUCYIOTh HACTYIHI KaJpu 3a AomoMorow gynkuii P.

P; — oOMexxeHHs MaKCUMAaIIbHOT YacTOTH 00epTaHHs MIMUHAES (Nyarc); P2
— 00MEXEHHS MiHIMaIBHOT 9acTOTH o0epTaHHs MIUHAEHS (Ny;,,). 3HAa4eHHS Py 1
P, 306epiratoTecsi B mam'siTi 10 MOBTOpHOTO IporpamyBanHs (yHKiii G96 3 Ho-
BHUMH 3HaueHHAMHU P; 1 P».

Axmo micns 3aBAaHHS MIBUIKICHOTO PEKUMY B METpax B XBWJIMHY TIO
dyHkii G96 moTpiGHO mepeiiT 10 3aBIaHHS YACTOTH 00EPTAHHS B XB ', TO I1e-
pen dbyHkIew S 3anmucyroTh GyHkIio G97.

k1o HeoOX1JHO MPOTOYUTH TOPELb AUCKa IpH niepexonl 3 K20 Ha K250
MM 13 mBUAKICTIO pizanHg V = 110 m/xB pizuem T15K6, To mi1s 1iporo Bu3Hava-

OTb
_ 1000V _1000-110/ _ _ 'y
n, = %ZD - 4'20_1750;% :

—1000v —~1000-110 — -1
nMiH - / ﬂDMaKC - %Z' . 250 =140xs .

3anuc pparmenta KII:
..N10 M3

N11 M40
N12 G96
N13 S110
N14 P1750
N15 P140...

ko migpizyBaHHS TOpLA BiOyBaeThes 10 HeHTpy aeraii (D, = 0), To

Nyae TPUAMAETBCS K Nyaee JAHOTO Jiama3zoHy. Hampukmam, gxmo Dyge =

=300mMm, D, = 0; V=80 m/xB, TO N, =1000'8%_300 =85x6 ™", [TpuiimaroTh

2-1 Jiama3oH YacTOTH OOCPTaHHS IMMUHACIA. Y IbOMY Miama3oHl Nyae =
=900 xB .
3anuc pparmenta YII mae HacTynmHUM BUTIISIA!
..N18 M3
N19 M39
N20 G96
N21 S80
N22 P900
N23 P85...
Bennuuny nopaui BCTaHOBIIOIOTH (PyHKIeo F. Yucno nicas GyHkuii pi-
BHE BEJIMUMHI TTOAa4l B MUTIMETpax Ha 000pOT, MOMHOXKeHOot0 Ha 100 (quckpeT-
Hicth 0,01). Hanpukian, nonauy s = 0,3 Mmm/06 3anarote gpyskuicro F30; moxaa-
gy s = 1,5 Mmm/00 3anaroth ¢yHkiiero F150.
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VY Bumajakax JiHIHHOI a00 KPyroBoi 1HTEPIOAIIl AUCKPETHICTh CKJIAIA€
0,0001. Tomy BennuuHy nojayi yMHokaroTh Ha 10000, Hanpukiaa nmogady s =
=0,25 Mmm/00 3anaroth pynkuiero F2500.

IIporpamMmyBaHHsI OJHOIHCTPYMEHTAJBLHOI 00pOOKM. [HCTpyMEHTaIbHA
rojioBka BepcTtata 16A20D3PM139 Moxe 3aiimMaTu micTh no3uiiit. [loBopot
pi3leTpuMaya Jisi YCTaHOBKM HEOOXIJHOTO 1HCTPYMEHTY B POOOYid mMO3MIIil
3nicHIOeThCS 10 GyHKINT T 3 omHo3HauynuM yucioM. Hampuknan, T1, T3, T6.

JIiHiitHI nepeMillieHHs] TPOTpaMyIoTh, K MPaBUIO, B aOCONIOTHIN cHCTe-
M1, TOOTO YKa3ylOTh KOOpJUHATH KIHIIEBOI TOUKH AIJISTHKUA TPAEKTOPII 3 ypaxy-
BaHHsIM nuckpetHocTi 0,01. Hanpukinam, nepeMimmeHHs 10 Kparnku 3 KOOpArWHa-
tamu X = 40 MM (Ha miameTp), Z = -50 MM BHKOHYIOTh TI0 HACTYITHIN TTporpami:

...N6 X 4000

N7 Z -5000.

3HaK HaAmpsMy PyXy «+» He yka3yerbcs. [lepemillieHHs 311MCHIOBATH-
METhCS TUTBKH 32 YMOBH, 1[0 B OJJHOMY 3 IMOMEPEIHIX KaJpiB 3a1aHa nogada F
(...N4 F25).

[lepemitieHHsT Ha MIBUKOMY XOJIl 33JIal0Th CHUMBOJIOM «~», SIKUUA MOXeE
CTOSITH ToTiepeay ado B KiHIII KaJIpy.

OpHouacHU# pyX MO JIBOX KOOPJAUHATAX 3a/al0Th JIBOMA Kajapamu. B KiH-
11 IEPIIOTO KaJIpy CTABIATH «*».

[Tpu mBHIKOMY MiAXOMiI JO TOYKH PEKOMEHIYETHCS CIIOYATKY 3aJaBaTH
KoOpauHatu Z, a notiM — X. Ilpu Bigxoai — HaBMaKH.

Jns cknaganus KII o6poOku crymiHuacTtoro Baiy 13 3arotoBku @100,
L=140 mM (pucyHok 9) B aOCOJIFOTHIA CHCTEMI MMOYaTKOBAa TOUKA MPUNMAETHCS
Ha goxuH1 190 MM 1 Ha miametpi 150 mm (X15000, Z19000), ToOTO BOHA BIJI-
JajeHa Bij 3aroToBku Ha 50 MM IO JIOBXKHHI 1 Ha 25 MM BiJ] 30BHIIIHBOI TTOBEP-
xHi. [le 3a0e3neunTts Oe3neKy mpu 3MiHi 3aroTiBku. [{ukiorpama pyxy BepIimHu
pi31Is MOKa3aHa B HWKHINA YaCTUHI PUCYHKa 9.

3anuc KII:

NOT1 [HcTpy™MenT B mo3uiii 1

N1 M3 JliBe oOepTaHHs IMIMUHACIISA

mg SI\,/(I;(l)C()) n =600 mun" (Tperiii gianason o6epTaHHs)

N4 F30 s = 0,3 MM/00

N5 Z14500~ [Tiaxia pi3ug HA IIBUJIKOMY XOAY B TOUKY 3 KOOpJMHA-

N6 X9400~ Tamu Z = 145 MM 110 0BKUHI (TOOTO HE AOXOASYH /10
netani Ha 5 MM), X = 94 MM (moyaTKoBa TOUKa poOOUOi
TPa€EKTOPIQ)

N7 Z1800 [lepemimenns Ha poboUiii moaadi mo oci Z
OOTouyBaHHS TPETHOTO CTyMeEHs Baiy (D 94)

N8 X10400 BinBenennst Ha poOodiil momayi B 3aroTiBKU 1Mo oci X
10 D104 (noomnpaltoBaHHs yCTYyIy)

N9 Z14100~ Biaxia Ha mBuaKoMy xo/1 1o oci Z Ha 1 MM Bia Topus
3aroTiBKH
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Pucynok 9 — Ecxiz oemani, cymiujeHuti 3 cxemoro HalaoKu, i yukioe-
pama ons pos3pooku KII 6 abcontomnuiu cucmemi

N10 X8900
N11 Z9000

N12 X9500

N13 Z14100~

N14 X8500
N15 Z12000

N16 X9000

N17 X15000~
N18 Z19000~
N19 M5

N20 M30

[TinBenenns qo O 89 (apyromy CTyHeHIO BaJly)
[TepeminieHHst Ha poOoYil Mojayi Mo oci Z 10 KOOpAu-
Hatu 90 MM, 00poOKa IPyroro CTYNeHs Baly
Bigsenennst Ha poOouUiii Togadi BiJl 3ar0TiBKH 110 ocl X
110 D 95 MM

Biaximx Ha mBHakomy xoii 1o oci Z (3a 1 MM 10 3aro-
TOBKH)

[MiaBenenns 1o @ 85 (mepuioro CTyNeHIO Bay)
[TepemimenHss Ha poOoUiil moaayi Mo oci Z 10 KOOPpIu-
HaTu 120 MM, 00poOKa TPETHOTO CTYNEHIO BaTy

Biaxix Ha poOouiit mogayi BiJl 3arOTOBKHU 1O ocl X 110
0 90 Mmm

[IIBu KMt BIIX17 B BUXIAHY TOUYKY 0 oci X

[IIBuaKMit BIAX17 B BUX1IHY TOYKY 10 oci Z

OcTa”oB HIMUHIEIS

Kinenp nporpamu

IIporpamyBaHHsi 00po0KM KOHIYHMX MOBePXOHb. OOpOOKa KOHIYHHX

MMOBEPXOHb 3IIMCHIOETHCS OJTHOYACHUM PYXOM PI3Ils MO MBOX ocsX. JJis mboro
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3a/1al0Th KOOPJMHATHU KIHIIEBOI TOYKH KOHIYHOI IMOBEPXHI TBIPHOi, TOOTO mia-
MeTp 1o oci X 1 IOBXHUHY 1Mo ocl Z. [lepimuit kaap 3anucyroTh 13 31pOUYKOI0.
Pizenp 3a37aneriip miBOJAATH 32 IPOrPaMoI0 10 TOUKH MOYaTKy 0OpOOKHU
KOHYyca.
3anuc KII myist 06po6ku konyca (pucyHok 10) mpu s = 0,25 Mm/00,
n =600 xp* IIPUBEJICHA HIDKYE:

NO T1

N1 M3

N2 M40

N3 S600

N4 F25

N5 Z500~ .

NG X4000 MOYaTKOBA TOYKA POOOUYOi TPAEKTOPIT

N7 Z0

N8 X5200* a6o Z-3000* IIpsiMuii KOHYC

N9 Z-3000 X5200

N10 X4000* abo Z-6000* 3BopoTHHUI KOHYC

N11 Z-6000 X4000

N12 X4600

N13 X9000~ [[IBuaKuii BiaXia B BUXIAHY TOUKY IO oci X
N14 Z 10000~ [IIBuaKMil BIAX17 B BUX1IHY TOYKY 10 oci Z
N15 M5 OcTaHoB HINTMHICIA

N16 M30 Kinens nporpamu

30 1. 30

BT
le 100 - \* X90

Z100

Pucynox 10 — Ipuknao npoepamyearts oopooKu
KOHIYHUX NOBEPXOHb

IporpamyBanHs 3HATTS acoxk mix Kyrom 45°. J[7ss nmporpamyBaHHS
3HATTA (acku mix KyroM 45° Croyarky 3a1aroTh IiIBEICHHS Pi3Id 3a Mporpa-
MOIO JI0 TIOYATKOBOI TOYKH (hacKu, a MOTIM — KOOPAMHATH KIHIIEBOI TOUKHU (ac-
KU 1 3a[IMCYIOTH CHMBOJIH i3 3HAKOM «+» 45° 1 i3 3HaKOM «-» 45°. 3HaK 3a1a€ThCs
Mo Ti#i KOOpAWHATI, ajapeca sikoi BiacyTHs B kanapi. 3anuc KII ms 3asTTS hacok
45° ipu po6oTi 3 moxauero Big oci X (pucyHok 11) pisuiem 1 nmpuBeeHa HUKYE:
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Pucynox 11 — [Ipuxnao npoepamysants 3uamms ghacox

NO T1
N1 M3
N2 M30
N3 S600
N4 F30
N5 Z5400~
N6 X5600~
N7 Z5000
N8 X6000 —45°
(abo Z4800 +45°)

N9 X15000~
N10 Z15000~
N11 M5
N12 M30.
[Tpu po6oTi piziiem 2 3 mogadero 10 oci mo X
...N5 Z7700~

N6 X4200~

N7 X4000

N8 X3400 +45° (a6o Z8000 —45°).

dacku 3 KyTOM, HE piBHAM 45°, IpOrpaMyroTh K KOHIYHI TIOBEPXH.
IIporpamyBanns HapizyBanHs pi3bOu. HapizyBanHs pi3pOu mporpamy-
3a nonomoroto ¢yHkuii G31. Ilporpama nmkiny HapizyBaHHS pi3bOuU
CKJIQIa€ThCA 3 HACTYMHUX KanapiB: G31%*, X* Z* F* P.*, P, (pucyHok 12), ne
G31 — dysKuis pi3pOOHApi3aHHS; X — HOMIHAIBHUH JiamMeTp pi3sou; Z — M0B-
KUHa pi3pOu a00 KOOpIMHATA KIHIIEBOI TOUYKHU Pi3bOH; F — KpOK pi3pOu, 3amucy-
3 muckpetHictio 0,0001; P; — moBHa riubuna pi3zbOu HA CTOPOHY (BU3HA-
YaEeThCS TIO JIOBIMHUKY); P, — rmmbuna mepmoro pod0o4oro Xoay Ha CTOPOHY

(3amaeTbCs TEXHOJIOTOM 200 OTIIepaToOpoOM).
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Pucynox 12 — Cxema cmpykmypu agmomamuyHo20 yukiy
napizanns pizbou (G31)

Huxye npuBoauthes 3anuc KII 3 moyaTkom cucteMu KOOpJIMHAT B LIEHTP1
MpaBoTo TOPIIS JUIsl Hapi3yBaHHs pi3pou M36x1,5 Ha gerasi, mokaszaHiil Ha pu-
CyHKy 13.

NO T3 Pi3p00BwHi1 pizenp B mo3utii 3

N1 M3

Hg QAS?)% n =500 mun" (Tperiii gianason o6epTaHHs:)

N4 Z450~ IBuakuii miaxig mo ocli Z 0 3arOTOBKH, BEJIMYMHA
MOBITPSIHOTO 3a30py 4,5 MM

N5 X3600~ Te x, mo oci X

N6 G31* ®OyHKI1is pi3bOOHAPI3aHHA a00 MPU3HAK TPYIHU

N7 X3600* HiameTp pi3pou

N8 Z-4750* KoopnuHarta kiHIIeBOi TOYKHM pi3b0OU 10 oci Z 3 ypaxy-
BaHHSIM BUXOJy B cepeinHy KaHaBku (50-2,5=47,5 mm)
[nsx mpoxoay pi3is

N9 F15000* Kpox pizpbu 1,5 Mm

N10 P96* I'mnouna xkanaBku 0,96 MM

N11 P40 ['mubuna nepmoro pododoro xoay 0,4 Mmm

N12 X10000 ~ [IIBu KMt BIAX1] B BUXIAHY TOUYKY O oci X

N13 Z5000~ [IIBuaKMiT BIAX17 B BUX1IHY TOYKY 10 oci Z

N14 M5 OcTaHOB IIMUHAEIS

N15 M30 Kinens nporpamu

20



|
2 [
9 q:‘ [Ts] ©
Q-. ~ o
F—— e $
S ™ = <
= JQL 1
y
5 |
50 4,5
57 B.T.
100 . X100

0 750
Pucynok 13 — Cxema ons intocmpayii napizauns pizeou M36x1,5

Kommuekcanii npukiaan po3pooku KII niast 00podxn
aetased Tumy BaJj Ha Bepcrarax 3 OIIK

Heo0xigH0 00poOUTH 3aroTiBKy JeTail (KpeciaeHHs MPEeACTABICHE Ha pU-
cynky 14). Marepian — ctans 45, 6, = 750 Mlla, 3aroroBka — npokat 70 MM
3BUYaitHOi TouHOCTI, L = 115 mm. [Ipunyck Ha miapizyBaHHs Topus — 3 MM. 3a-
TOTOBKA KPIMUTHCS B TPHOXKYJIAUKOBOMY CAMOIIEHTPYIOUOMY HaTPOHi 3 YIIOpOM
B YCTYII pO3TOYEHHX KyJIauKiB Ha BepcTaTi Moa.16A20P3PM139.

3MICT TEXHOJOTIYHOi omepallii OyJae HACTYMHHM: OOTOYHUTH IOBEPXHIO
D24, xonyc 3 D30 Ha D40 1 mepexoau pajiiyCiB MOMEPEAHBO 13 3ATHUIICHHIM
NPUIYCKYy Ha YHUCTOBY OOpOOKY; MiApi3aTH TOpEIb MOMEPEIHbO B PO3MIp
113 mm (st mepexoaiB 1 1 2 3aCTOCOBYETHCS IPOXIAHUIN YIOPHUHN pi3ellb 3 TPH-
rpanHoto miactuakorw T15K6); migpizatu Topers octaTouHo B po3Mip 112 Mm i
TounTH (hacky 2x45° (s mepexoaiB 3 i 4 BUKOPUCTOBYETHCS KOHTYPHHUM YIIOp-
HUH pi3elp 3 napajienorpaMHoro miactuakor T15K6); Tountu nosepxHio V24,
KoHyc 3 D30 Ha ¥40, D40 1 nepexoau paalyciB OCTATOYHO; TPOTOUUTH KAHABKY
mmpuHoo b = 3 MM 1o 922 y po3mip 80 MM Bix JiBoro TopIs (pi3enb mpopis-
auit T15K6, b = 3 mm); HapizyBatu pizs0y M24x1,5 Ha noBxkuHi 29 MM (pi3els
pi3s00Buii T15K6). [lam BU3HAYatOThCS pEXUMU Pi3aHHS 32 HOPMATHUBAMM.

Bci TexHomoriuni gafi 38044ThCs B TaOIUIIO 4.

Jani OynyroTbest TpAaeEKTOPil (LUKJIOTpaMH) PyXy BCIX Pi3LIB 3 ypaxyBaH-
HSM TPUMHITHX TIUOUH pi3zaHHs (pucyHok 15, 16, 17, 18). Cxinanaetscs Tabmu-
11 KOOPAMHAT OTIOPHKMX TOYOK 10 0csax X i Z (Tabmuis 5).
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Pucynok 14 — Cxema demani muny 8ai, CymiujeHa 3 CXemoro
Hanaoku 0jisi MoKapHoi 0opooku na éepcmami 3 OIIK
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Pucynox 18 — L{uxknoepama ons pizbb606020 pizys
3 CXeMOH pO34IeHO8Y8AHHI NPUNYCKY HA pOOOUT X00U
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Tabauys 5 — Koopounamu onopHux moyox npu 0opooyi pisHumu pizysmu

Touku | Koopaunatu | Touku | Koopaunatu | Touku | Koopaunatu
X | z X | z X | z
Pizents T1 (pucynok 15) | Pizens T1 (pucynok 16) | Pizens T1 (pucynok 17)
0 100 125 0 - - 0 100 125
1 62 117 1 0 114 1 64 80
2 62 31 2 0 112 2 20 80
3 46 117 3 28 112 3 64 80
4 46 39,5 4 28 114 4 100 125
5 38 117 5 16 114 | Pizeun T1 (pucynoxk 18)
6 38 62,5 6 24 110 0 100 125
7 42 50 7 24 80 1 23,4 119
8 42 39,5 8 30 80 2 23,4 81,5
9 46 37 9 40 50
10 50 37 10 40 39
11 50 117 11 46 36
12 30 117 12 48 36
13 30 85 13 60 30
14 26 117 14 74 30
15 26 81
[Iporpama oOpoOKH J1eTasi mpeicTaBieHa HUKYE:
NO T1 Pizens npoxigHuil ynopHuii (pucyHok 15)
N1 M3
N2 M40
N3 G96* Voer = 83 M/XB
N4 S83*
N5 P100*
N6 P370*
N7 F50 [lonaya s = 0,5 Mmm/06
N8 M8 Bximouennss MOTC
N9 Z11700~* Minxia B
N10 X7000~ o
N11 G70* OHONPOX1THUM TTO3OBXKHIM UK
N12 X6200*
N13 Z3100
N14 G77* JIByXTIpOX1JTHUM TO3/IOBXKHIM UK 31 CKOCOM 8,5 MM t =
N15 X4600* 4 MM
N16 Z3100*
N17 P800*
N18 P850
N19 X3800 [TinBix 1o ToukU 5
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N20 26250
N21 X4200*
N22 Z5000
N23 Z11700~
N24 G70*
N25 X3000*
N26 Z6250*
N27 P400*
N28 P2250
N29 G70*
N30 X2600*
N31 Z8100
N32 F30

N33 G78*
N34 X0*

N35 Z11300*
N36 P200
N37 X10000~
N38 212500~
N39 T2

N40 M3

N41 G96*
N42 S132*
N43 P2240*
N44 P600
N45 F20

N46 Z211400~*
N47 X0

N48 211200
N49 X2800
N50 211400~
N51 X1600~

N52 X2400 -45°

N53 Z8000
N54 X3000
N55 X4000*
N56 Z5000
N57 Z3900
N58 G13*
N59 X4600*
N60 Z3600
N61 X4200
N62 G12*
N63 X6000*
N64 Z3000

Ckic 6-7

OHONPOXITHUKM TO3IOBXKHIM ITUKJI 31 CKOCOM 22,5 MM

t=4 MM

OmHOMPOX1THHM TO3T0BKHIN ITAKIT

JIBOXIIPOX1THUM MOMEPEUYHHUM ITUKII t = 2 MM

Bigxig B B.T.

Pi3ens koHTYpHHUIA (pUCYHOK 16)

Vioer = 132 M/XB

IMigxix B m.T.

«TexHoJIor1gyHa et

dacka

Ckic 8-9

Tlanrens R3

Oxpyrnenns R6
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N65 X7400

N66 X10000~ Bimxin B B.7

N67 212500~ o

N68 T3 Pizens mpopi3auii (pucyHok 17)

N69 M3

N70 M40

N71 S600 n= 600 xs™

N72 F20 s = 0,2 mm/00

N73 Z8000~* [Migxin oo m.T.

N74 X3400~

N75 X2000 [IpoTouyBaHHS KaHABKH

N76 G4* Butpumka 2 ¢

N77 P200

N78 F80

N79 X3400

N80 X10000~ Bifxiz B B.T

N81 221500~ o

N82 T4 Pi3p60BwHi1 pizenp (pucyHok 18)

N83 M3

N84 M40 _ 1

N85 S1560 n= 1560 xs

N86 Z11900~* Minxin 1o m.r

N87 X2400~ o

N88 G31* [ukn Hapizanss pizsou M24x1,5

N89 F15000* t=0,3 Mmm

N90 X2400*

N91 Z8150*

N92 P81*

N93 P30

N94 X10000~* Bi/Xiz B B.T

N95 212500~ o

N96 M9 Buxkmrouenns MOTC

N97 M5 BuknroueHHs mmuHaeIs

N98 M30 Kineup nporpamu

O0s1aiHaHHS, 3aT0TOBKH, iIHCTPYMEHTH

OO6nanHaHHS: TOKapHO-TBUHTOPi3HUH BepcTaT 16A20D3PM139.
[HCTpYMEHTH! pi311i MPOXiJiHi, MPOPI3HI, p13b00BI, CBEP 1A, MITUUKH.
3aroToBKHU: ITpOKar.

IHopsinok BUKOHAHHS po0OTH

1 HakpecauTu ecki3 AeTaii 1 BUBYUTH 11 KOHCTPYKTHUBHI OCOOJMBOCTI BiI-
MOBIIHO JI0 1HAMBITyaabHOTO 3aBaaHHs (101aTOK B).

29



2 Po3pobuTH omneparliiiHy TEXHOJOT1H0, BU3HAYUTH TMOCIIJOBHICTh Iepe-
XO/11B, BUOPATH TEXHOJIOTIYHE OCHAILEHHS.

3 Po3paxyBaTu pexXUMH pi3aHHS.

4 BubpaTtu cucteMy KOOpJIUHAT, BCTAHOBUTH OTIOPHI TOYKH, ITOYATKOBE 1
KIHIIEBE MMOJIOKEHHS IHCTPYMEHTY 1 HAMITUTH CXE€MHU TPAEKTOPIi IHCTPYMEHTY.

5 IliarotyBatu nporpamy oOpoOKu AeTai.

6 BinmpairoBatu nporpamy Ha BepcTaTi 1 BHECTH KOPEKTHBH.

7 OGpoOHUTH KOHTPOJBHY JI€Tallb, 3MIPATA OTPUMaH1 PO3MIpPHU 1 MOPIBHATH
13 33/IaHUM 1HAMBIAYaTbHUM 3aBIAHHSIM.

8 IliaroTyBatu 3BIiT.

3MmicT 3BiTY

1 HaiiMmenyBaHHs, MeTa 1 KOPOTKHUI 3MICT POOOTH.

2 Kpecnenns nerajii B aOCONIOTHIM CUCTEMI 3 BKa31BKOIO KOOPAMHAT OII0-
PHUX TOYOK 1 TPAEKTOPIT PyXy IHCTPYMEHTY.

3 Po3paxyHOK peKuMiB pi3aHHSI.

4 Tlporpama 0OpoOKHU JeTai.

Hepe.ﬂiK OCHOBHMX KOHTPOJ/IHUX NMUTAHb

1 Oco6nMBOCTI MPOEKTYBaHHS TEXHOJOTIYHUX MPOLECIB 0OpOOKM aeTa-
nen Ha Bepcerarax 3 UIIK.

2 OCHOBHI eTanu po3po0KH KEPYIOUHX MPOrpam.

3 KogyBanus uncioBoi i OykBeHoi inpopmariii B cuctemi HII-31.

4 Po3paxyHOK TPa€eKTOPIi pyXy pIKy4nX IHCTPYMEHTIB

5 3mMicT Kazpy mporpamu.

6 [IporpamyBaHHs MOCTIHHOT MBUAKOCTI pi13aHHS.

7 HomomixkHi M yHKIii.

8 [linroroBui G dyHKIIIi.

JlaGoparopHna pobora 2
IIporpamyBaHH4 i HAJIATOAKEHHS
BEePTUKAJIBbHO-CBePJIWIBbHOI0 Bepcrara 3 UIIK

Meta poGoTH - TIpua0aHHS HABUYOK MPOEKTYBAHHS TEXHOJIOTTUYHUX
MPOIIECIB 1 CKJIQJIaHHs Mporpam sl oOpoOKU JieTalield Ha CBEpIMIIBHUX BepC-
Tarax, OCHameHux no3uiiitauMu cucremamu UIIK 3 BUKOpUCTaHHSIM CHCTEMU

DNC.
TeoperuuHi BitomocTi

Bepcrat 2P135®2 (pucyHok 19) npu3HadeHui 1151 CBEPJICHHS OTBOPIB
B JIeTaJIsIX 13 CTalll, YaByHY 1 HEMeTalluHuX MartepianiB. BiH ocHamenuii xpec-
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TOBUM CTOJIOM 1 IIECTUIO3HIIIHHOIO PEBOJBBEPHOIO TOJIOBKOIO JIJISi YCTAHOBKHU
PIKYYOTr0 THCTPYMEHTY.

Pucynox 19 — Cucmema xoopounam eepmuxanibHo-
C8epONUILHO20 8epcmama

VY Bepcrati 2P135®2 mpuitHsaTa abCcoIOTHA CUCTEMa KOOPJAUHAT, TIPH
SKIH BIJJTIK KOOPJMHAT BCIX TOYOK BEACTHCS BIJ HYJIHOBOI TOUKH BEpCTaTta, SK
nokasano Ha pucyHky 20. Ii mosoeHHs Ha BepcTaTi «IIaBarode» i BCTaHOBIIIO-
eTbest o komani cucremu YIIK. JloiminbHO HYJIBOBY TOYKY J€Tajl 1 HYJIbOBY
TOUKY BepcTara cyMimaty. [Ipu npomy Juist 3py4HOCTI POTpaMyBaHHS PO3MIPU
JeTall 3aJal0ThCS BiJ] HYJIbOBOI TOYKHU JETall, sIK ToKa3aHo Ha pucyHKY 20.

[To3uwiifHe ynpaBiiHHA 3a0€3euye MepeMillieHHs IHCTPYMEHTY 1 AeTall
I[0JI0 OJIMH OJTHOTO MO MPSIMOJIIHINHIN TPaeKTOPIi B KPAlKU, KOOPAUHATH SAKUX
3a/1al0ThCS MPOTrPaMor0. 3ajiaHi KOOPAUHATH € KIHIEBUMU TOYKAMU MEPEXO.y.
[lepemimeHHs: MOXKYTh OyTH POOOYUMH, TOOTO TAKMMHU, IPHU SKUX BEHAETHCS 00-
poOKa, 1 HEOAPYKEHUMHU HACTAHOBHUMU.
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Pucynox 20 — Pozmawysanns po3mipie demaini 8iOHOCHO KO-
opounam eepcmama

Cucrema YIIY «Koopnunara C-70/3» 3a0e3neuye ynpaBiiHHS MO ABOX
koopauHatax X, Y 3 auckpetHicTio 0,01 mm. OGpoOka mpoBOAUTHCSA MpU TIEpe-
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MIIIIEHH] IIUHENS 110 0Cl Z, Ipu 1IboMY 3aAaeThes mapameTp R. Ctin Bepcrara
nepeMilaeTbess Mo koopAauHatax X, Y (auB. pucyHok 20), a MINHUHAEIb 3 1H-
CTPYMEHTOM - TI0 KoopauHaTax Z, R. OgHoyacHO MOXKHa ympaBisiTU poOOTOIO
0 IBOX KOOpANHATAaX.
dopMmar Kaapy, MO0 MICTUTh TEXHOJOTIYHI KOMaHIM, MAa€ HACTYMHUU
BUTJISIL:
NO001 G81 F14 S09 TO1 M08 LO01,
ne NOO1 — momep kanpy;
G81 — migroroBya pyHKIIis;
F14 — xox momaui;
S09 — ko1 060pOTY MIMKUHIEIS;
TO1 — xox 3MiHM IHCTPYMEHTA;
MO8 — nomomixkHa QyHKIIS;
LO1 — xopekiiisi reoMEeTpUYHUX PO3MIPIB IHCTPYMEHTY.
®dopwmar kazapy, 10 MICTUTh KOMaHJU PO NEPEMILLIEHHS CTOJy, Ma€ BU-
TJIS]T
NO002X+009568Y +02530
ne X+009568 — mepemimieHHst y3a0Bk oci X B JIOAAaTHOMY HampsiMi Ha
95,68 MMm;
Y+02530 — mepemitieHHs y3/10BXK oci Y B AOJaTHOMY Harpsimi Ha 25,3 MMm.
dopmMart Kazpy, U0 MICTUTh KOMaHIU PO NEPEMIIIEHHS Y3A0BX ocel Z
1 R (mepeMileHHs1 y3A0BXK OC1 Z 10 TOUKH [OYAaTKy Bpi3yBaHHS IHCTPYMEHTY B
JeTanb — PUCYHOK 21) Mae BUTIISI
NO003 G81 R+015000 Z+17250

R>150

2"

Pucynok 21 — Koopounamuot Z u R
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[Ipu 1boMy 3I1ACHIOETHCS MIABEACHHS 10 KIHISI KoopJauHatu R B pe-
’KUMI1, BCTAHOBJICHOMY MIJIFOTOBYOI0 PyHKII€0 G (B JAHOMY BUIAAKY — CBEPII-
JHHSA 10 MOCTIMHOMY LMKy CBEPIJIIHHS), IEPEMIIIICHHS 10 KIHIS KOOPAUHATH
7, a TOTIM BUX1JI 3 IETaJIi JIO TOYaTKy KoopauHat Z i R.

MakcumanbHa BeJIMYMHA MEPEMILLIEHHS Y30BX Ocl X, IO AOMYCKA€Th-
cs mpuctpoem, — 1999,9 mMm, ynonosx R —0999,99 mwm.
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Komanau, 1o HecyTh udpoBy 1HGOPMAIlIIO TTPO MEPEMIIICHHS Y3/10BXK
oceil Y 1 Z, 3anUCYIOThCSl aHAJIOT1YHO, TUIBKU 3HAYEHHS MEPEMIICHHS Y3/10BX
X OCEH, MepeBe/IeHl B COTI J0JII MUIIMETpPa, JOMOBHIOIOTHCS 10 I'ATU U]
[UIIXOM MPUITUCKU HYJIIB 3711Ba. MakcuMallbHa BeJIMYMHA MEPEMIIlEeHb JI0PiB-
H10€ 999,99 MMm.

Ilpuxnao:
Po3Mmipu Ha kpecieHHi 3amuc B Kepyrodiil mporpami
X =127,438 X +012744
R=-90 R -009000
Y =-67,11 Y -06711
Z=8,349 Z +00835

KomyBaHHs pexuMiB pi3aHHS MPOBOJUTHCS 3a JOMOMOTOI0 KOJiB, HaBe/e-
HUX HIDKYE.

IIporpamyBanns nigroroBunx ¢pynkuii. ®yukiis G Ha3UBAETHCA MMiJI-
rOTOBYOI0. 3a II€I0 KOMAaHJ0I0 3aMKUCYIOTh 1H(OpPMAIIito, 1[0 MICTUTh JIaHi MPO
YMOBY MPOBEJIEHHS 0OPOOKH Ha BCTAHOBJICHOMY TIepexol (peKUM poOOTH CHUC-
temu UYIIK). V ii dopmar Bxoauts aapeca 1 gaHHi. PexxuM poOOTH MO IHUKIAX,
mo 3anaerbes GyHkuiero G (Hampukian, G81...G86), 3abe3neuye 3MEHIICHHS
TPYJAOMICTKOCTI MPOrpaMyBaHHsI y pa3l MOBTOPEHHS OKPEMHUX MEPEXOJIIB IpPH
0o0poO1i AeTalti, HANPUKIIAJ MPU CBEPAJIIHHI B Hiil Tpynu OJHAKOBUX OTBOPIB.
be3 3actocyBanusa yskiii G noBenocs 0 Kiibka pas3iB (MO0 YUCIY OTBOPIB) IO-
BTOPUTH KaJIpH, U0 IPOrpPaMyroTh MIBUIKE MIABEACHHS, poOoUdy Mmojiauy, BiaBe-
neHHs. Huxkde HaBeneH1 OKpeMi pekuMu poOOTH, 110 3a1atoThes GyHKIie G
JUIsl BEPCTAaTIB, OCHAIICHUX Mo3ulliiiHuMU cuctemamu YIIK.

®yukuis G81 (ympasmiHHS MO 0OCi Z, CBEpUTIHHS 110 TOCTIHHOMY LIUKITY )
3a0e3nedye MBHUIKE MiABEACHHS poO0Yoro oprany a0 koopauHatu R (mo mera-
1), pyX pobodoro oprany Ha poOodiil momayi 10 koopauHatu Z (06pobOka jnera-
J11) 1 MBUJIKE BiJIBEACHHS poOOYOTO OpraHy A0 KOOpJAWHATH R (BinBeAeHHS BiA
neTai).

®ynkuia G82 (ynpapmiHHS MO oci Z, MiApi3yBaHHS TOPIISA MO MOCTIHHO-
My LHUKITY) 3a0e3rneuye MBHUAKE MiABEIECHHS pOoOOYOTr0o OpraHy A0 JAeTall, pyX
Moro Ha poOouil mojaui 10 kKoopAuHaTU Z (00poOKa Jerani), 3aTpUMKY MiCJs
BIJINPAIFOBAHS KOOPJAWHATU Z 1 MIBUAKE BIBEICHHS poOOUYOTO OpraHy A0 KOop-
nuHaTy R (BiaBeneHH 3 nerani).

®yukuis G84 (ympammiHHsS 10 oci Z, pi3pOOHapi3aHHs MO MOCTIHHOMY
UKJTy) 3a0e3Mnedye IMBHIKE MiIBEACHHS poO0YOoro opra"y A0 KoopAuHATH R
(mo mertaii), pyx pobo4yoro oprany Ha poOouiil mogadi A0 KoopauHatu Z (oo6po-
OKa JieTai), peBepc Mmiciisl BiINMpalfOBaHHS KOOPAUHATH Z 1 BIIBEICHHS poOOUO-
ro oprany Ha po6ouiit momaui 10 koopauHatu R (BiaBeaeHHS 3 AeTaui).

®ynkuia G86 (ympapiiHHS 1O OCl Z, pO3TOUYBaHHS 1O MOCTIHOMY ITH-
KITy) 3a0e3reuye MBHAKE MiABEeHHS poO0Yoro oprany a0 KoopauHatu R (mo
JeTan), pyx pobodoro opraHy Ha poOodiil mojadi 10 kKoopauHaTu Z (00poOka
JieTai), 3ynmuHKa 00epTaHHS MICHsI BIAMPAIIOBaHHS KOOPAWHATH Z 1 MIBUJKE Bi-
JBEJIEHHST pOOOYOTo Oprany /10 KoopAuHaTH R (BigBemeHHs 3 nerari).
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®Oyukuii G91, G92, G93, G94 BiANOBIAHO BIAPIZHAIOTHCS B (DYHKITIM
G8I, G82, G84, G86 Tum, 1110 TICIs MAX0AY poOOUOro Oprany 10 KoopauHati R
(BimBemEeHHS 3 JeTaji) 3a0e3neduyroTh MoAaibllle MBUIAKE BiABEISHHS po0O0OYOro
opraHy J0 mo4aTky BimmKy koopauHaTy R. Li ¢yHKIIT BUKOPHUCTOBYIOTHCS IS
BIJIBEJICHHS pOOOYOTO OpraHy y BepXHE MOYATKOBE MOJIOKESHHS, HATPUKJIIAL] IS
OBOPOTY PEBOJILBEPHOI T'OJIOBKH.

@ynkuisa G62 BUKOPUCTOBYETHCH:

a) Ans opraHizauii MOCTIHHOTO IUKITY: (YHpPaBIiHHSA MO OCl Z) HIBUAKE
MiaBEICHHS poO0YOTo oprany A0 KoopauHaTu R (10 merani), pyx po6odoro op-
ra"y Ha poOouiit monayi 10 koopauHatu Z (oOpoOka faeTani) 1 3ynuHka poOodo-
r0 OpraHy MicJis BiAMpaIfOBaHHS KOOPAUHATHU Z;

0) I porpamMyBaHHS pyXy po0Oodoro opraHy 1o oci Z 0e3 MoCTIHHUX
1uKIiB (koopauHata R 6e3 koopaunatu Z);

B) JUIsl OpraHi3allii rImO0KOT0 CBEP ITIHHS.

VY xomi ISO npuitasaTo KOAyBaHHS moAadi cuMBojioM F, a yactora obep-
TaHHS [ITUHJENIS B XBUJIMHY - CHMBOJIOM S. 3HAY€HHS KOJIB MPUBE/ICHI B Ta0-
i 6.

Tabauys 6 — Koou wacmomu obepmanis wnuuoes i nooavi

No Kon F ITonaua, Kon S YacToTta obep-
n/n | Anpeca Yucino MM/XB | Aznpe- | Uncno [raHHA TIIHHEI,
ca XB

1 01 10 01 31,5
2 02 12,5 02 45
3 03 16 03 63
4 04 20 04 90
5 05 25 05 115
6 06 31,5 06 180
7 07 40 07 250
8 08 50 08 355
9 F 09 63 S 09 500
10 10 80 10 710
11 11 100 11 1000
12 12 125 12 1400
13 13 160

14 14 200

15 15 250

16 16 315

17 17 400

18 18 500

IIporpamyBaHHs 10nOMikHUX PyHKLiH. /(715 moxayl pi3HUX TEXHOJIO-
TYHUX KOMAaHJ BUKOPUCTOBYETHCS 99 NOMOMDKHMX (PYHKIIIH, 10 KOIYIOThCS
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OykBoro M. B tabnuii 7 npuBeneHi aesKi T0MOMDKHI (DYHKINT, BUKOPHUCTOBYBa-
H1 IIPU CKJIaJIaHH1 KePYIOUUX Iporpam st Bepcrara 2P13502.

Tabnuys 1 — J{onomidicui ¢hyukyii Kooy

OyHKIIIS [Ipu3HayeHHs

MO1 TexXHONOT1YHUN OCTAaHOB, 3aCTOCOBYETHCS AJI MPOrpaMy-
BaHHsI OCTaHOBY BepcTara B Mpolieci 0OpoOKu aeTani, Ha-
TIPUKJIA] 3 METOIO TIEPEBIPKHU SKOCTI 0OPOOKH
M02 Kinenp nporpamu

MO03 OOepTaHHs MIMHAEISA 32 TOJUHHUKOBOIO CTPUIKOIO
MO04 OObepTaHHs MIMUHACIS TPOTH TOAMHHUKOBOI CTPLIIKU
MO5 OcTaHoB 00epTaHHS MITTUHAETS

MOS8 BximroueHHST 0X0JI0KEHHS
M09 BinkimroueHHS 0XO0JI0KEHHS

M13 OOGepTaHHs HMIMUHJENSA 32 TOJUHHUKOBOIO CTPLIKOIO 3 OJI-
HOYACHHUM OXOJIODKCHHSIM
M14 OO6epTaHHs MNUHACNA TPOTU TOAMHHUKOBOI CTPUIKH 3 OJI-

HOYaCHHUM OXOJIOIXCHHIM

HNonomixkny ¢yskiito M02 HeoOXiTHO MporpaMmyBaTh OKpPEMHUM Ka-
poM.

O6poOka nerani BeAEThCs MO KOMaH/1axX, 10 MICTSITh KOOPJAUHATUA TOUOK
TpPa€eKTOPIi pyXy poOOUYUX OpraHiB BepcTaTa B MPSIMOKYTHINA CUCTEM1 KOOPAUHAT.
Tomy po3Mipu Ha KpECICHHSIX HEOOX1AHO 3a/laBaTH B MPSIMOKYTHIN CUCTEM1 KO-
opauHat. JlojaTHI HampsMH CUCTEM KOOpPJMHAT BepcTara 1 JeTall MOBHHHI
crniBnagaTu. baxxano, mo0 ycTaHOBOYH1 0a30B1 MOBEPXHI MOEAHYBAIKCS 3 KOOP-
JTUHATHUMU TIOMIMHAMM, TI€ 3HAYHO TIOJIETIIIYE OPIEHTYBAHHS JIeTall Ha BepCTa-
Tl 1 MJBUIIYE TOYHICTh YCTAHOBKH.

st po3poOku omepaiiii 00poOku Ha cBepamibHOMY Bepcerati 3 UIIK
KOPHUCTYIOTHCSI TEXHOJIOTIYHOIO KapTO0, MPUBEACHOIO B TAOIUII 8.

Ipuxaan
Po3poOuTH TEXHOJIOTIUHY OIEpalio 1 CKJIACTU KEPYKoUy Nporpamy s
CBEpJIIHHS OTBOPIB B JeTajl «miuTa» (pucyHOK 22). Marepian neram —
cTaisb 45.
Pimenns
KoopnrHaraMyu OmOpHUX TOUOK TPAEKTOPIi pyXy poOOUYMX OpraHiB Bepc-

TaTa € KOOPJAMHATH IIEHTPIB OTBOpiB. Pexwmu pi3aHHS 3aMUCyIOTHCS B
Tabsmiro 8.
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Pucynok 22 — Ecki3z mexnHon02iuno2o Hana2o0i#ceHus Ha c8epOonaUlbHy

onepayiro

TexHoMOrYHUN TTpoIIeC

005 BeprrkanbHO-CBEPIIUIIbHA
2P135®2

Y CcTaHOBUTH A€TalIb.

[lepemictutu B TOuky x=37 , y=31.
Ceepayiutu oTBIp D8,2.

V=14 n=560 , 5=0,09.
Hapizaru pi3s0y M10.
V=2 n=66,8 ,  S=1.5.

[lepemictutu B Touky x=62 , y=90.
Cepautu 0TBip ¥D8,7.

v=14 n=512 , 5=0,09.
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O 3enkepyBatu oTBip ¥14,8.
P V=16 n=340 , S5=0,13.
O [TepemicTutu B Touky x=115 , y=51.
Cepanutu oTBip D7,8.
P V=14 | n=560 , S5=0,09.
O [TepemicTuTtu B Touky Xx=146 , y=51.
Cepanutu oTBip ¥6,7.
P v=14 n=665 , 5=0,07.
Tabauysa 8 — Bubip pesicumis pizanms
T | Pixyunit H-| V, n, Kon S, S, Kon F Kopek-
CTPYMEHT M/xB | xB” S | MM/00 | MM/XB 1111
1 | Ceepmiio O 8,2 14 560 09 0,09 50,4 08 LO1
2 | Cepmiio O 8,7 14 512 09 0,09 46 07 L02
3 | Cepuio O 7,8 14 560 09 0,09 50,4 08 LO3
4 | Csepaio O 6,7 14 665 10 0,07 46,5 07 LO4
5 | 3enkep O 14,8 16 340 08 0,13 442 07 LO5
6 | Mitunk M10 2,1 | 66,8 03 1,5 100,2 11 LO6
Kepyroua nporpama
NO001 MO03

N002 TO1 S09 FO8 LO1

NO03 X+000000 Y-+00000
NO004 X+003700 Y+03100
NO05 G91 R+015000 Z+17250
NOO6 TO6 SO03 F11 LO6
NO07 G94 R+015000 Z+17800
NO08 X+006200 Y+09000
NO09 TO2 S09 FO7 LO2
N010 G91 R+015000 Z+17250
NO11 TO5 S08 FO7 LO3
NO012 G91 R+015000 Z+18000
NO013 X+011500 Y+005100
NO014 TO3 S09 FO08 LO4
NO15 G91 R+015000 Z+17250
NO016 X+014600 Y+005100
NO17 TO4 S10 FO7 LO5
NO018 G91 R+015000 Z+17250
N019 X+000000 Y+00000
N020 MO02

[Tepemimenus g0 otopy 1
CepamiHHA i1 Pi3b0y

Hapizanns pi3s6u
[Tepemimenus 10 0TBOPY 2
Crepamno 08,7
CrepmtiHHs

3enkep o 14,8
3eHKEepyBaHHS
[lepemimenHs 10 oTBOPY 3
Crepano O 7,8
CrepmmiHHS
[Tepemimienns 10 oTBOpY 4
Csepiio O 6,7

CeepmmiHHS

Z=B+l,+a+c,
Z=16+25+2+2=225.
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[Ipuiimaroun TOMyIIEHHS, 1110 BCl IHCTPYMEHTH B IHCTPYMEHTAIbHINA CHU-
CTE€M1 MarOTh OJHAKOBHUU BWJIT BiJl TOPIIEBOT MOBEPXHI IIMUH/ESA O BEPIIUHU

PIKYY0i KPOMKH, PO3pPaXyEMO KOPEKIIIIO 1 3aHECeEMO B TaOIHITIO 9.

Tabnuys 9 — Texnonociuna kapma oopodoxu npu R=150mm

Ne | InctpymeHT Iactpyment  |I'nmubuna| Hdos- | Hosxu- |Koopau-Kopekiis
[1/11 Jlo- | JomxxuHa | CBEpA- | )KMHA | Ha mepe- | HaTa Z, L,
BXM | 3a0ipHOi |JiHHA B, |Bpi3aH-| Oiry c, MM MM
Ha | YaCTHHH MM HS @, MM
I,MmMm I3, MM MM
1 | Ceepmiio 112 2,5 16 2 2 1725 0
8,2
2 | Ceepmiio 112 2,5 16 2 2 1725 0
8,7
3 | Ceepmio 112 2,5 16 2 2 172,5 0
07,8
4 | Cepayio 89 2 16 2 2 172 +23
06,7
5 | 3enkep V14,8 | 125 1 14 1 - 180 -13
6 | Mituux M10 | 50 10 6 1 1 178 +27

[Tpuitmaemo iHcTpy™MeHT y no3utlii TO1 3a 6a3y. Toxi
L = I0 - Ii '
L=112-89=+23.

CkianeHa mporpama € OJHUM 3 MOXJIMBHX BapiaHTIB OOpOOKH JeTai.
[Tpu 06po6IT BenrKorabapuTHUX JeTaiel KoopauHata R mpuiiMaeThcsi piBHOIO
150 MM 1, KpiM TOrO, IPOrpaMyeThCs BIJX1A CTOJIy BepcTarta 1o oclt X abo Y Ha
B1JICTaHb, IOCTATHIO I BAKOPUCTAHHS MIIMOMHHX 3aC001B; Y JEAKUX IHCTPYK-
IISX IO MPOTPaMyBaHHIO PEKOMEHAYETHCSI KOOpAUHATY R BUOUpaTH pi3HOIO JUIs
KOYKHOT TO3HUIIIi PEBOJIBBEPHOI TOJOBKU 3 YpaxyBaHHIM PO3MipiB BUKOPHUCTOBY-
BAHMX 1HCTPYMEHTIB.

O0.1a1HaHHS, 3aTOTOBKH, iIHCTPYMEHTH

OO6nanHaHHS: BEPTUKAIBHO-CBEPTHIIbHUI BepeTat 2P135d2;
KOHTPOJIBHUU CTOJIUK.

[HCTpYyMEHTH: HaOOpH CBEp/IeII, 36HKEPIB, PO3BEPTOK, MITUUKIB;
NepexiJIHI BTYJIKHU JJIs KPITUIEHHS IHCTPYMEHTIB;
IMITaTOpH IHCTPYMEHTIB.

3aroToBKH: npokat auctoBui posmipamu 300x200x25;

IMITaTOPH 3arOTOBOK.
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ITopsiiok BUKOHAHHS PO0OTH

1 BuBuMTH AaH1 METOJIWYHI BKAa31BKU 1 03HAHOMUTHCS 3 1HAUBIIyaIbHUM 3a-
BIaHHSM (101aToK B).

2 Hakpecnutu ecki3 aeraii, BUBYUTH 1i KOHCTPYKTUBHI OCOOJIMBOCTI 1 IaTH
aHaJli3 TEXHOJOT1YHOCTI.

3 Bubpatu cucteMy KOOpAMHAT, MOCHIIOBHICTE 0OPOOKH OTBOPIB (3 BUKO-
PUCTaHHSM JOJIaTKy A), TOYATKOBE MOJIOKEHHS IHCTPYMEHTY 1 ONIOPHI TOYKH.

4 BukoHaTH MepepaxyHOK KPECIAPChKUX PO3MIpiB, 3aJaHUX y BITHOCHIN
CUCTEeMI KOOpJMHAT, Ha PO3MIpU B aOCOMIOTHINA CHCTEMI 1 MPOCTABUTH iX Ha ec-
Ki3l.

5 Po3pobutu oneparliiHuii TEXHOJIOTIYHUM MpoIiec 0OpOOKH JeTalli.

6 PosMicTuTH piXkydl IHCTPYMEHTH B PEBOJIBBEPHIM TOJIOBILI BepcTara; BHO-
paTu peXUMU Pi3aHHS, 3aKOJyBaTH iX 1 3aHectd B Tabnuito. ([lam'araere, 1o
JUTsl Hapi3yBaHHS pi3b0 MiTUMKamMu cBep utiiibHI Bepctatu 3 UITK ocHamryroTbes
p13b00HAPI3HUMH MTATPOHAMH a00 TOJIOBKaMHU).

7/ Cknactu nporpamy oOpoOKH 1 MPEJACTABUTH ii €IEKTPOHHUM BapiaHT Ha
JIUCKETI.

8 BigmparroBatu mporpaMy Ha BEpCTaTi, OCHAIIEHOMY IMITaTOpamMu 1H-
CTPYMEHTIB, KOHTPOJIbHUM CTOJIMKOM 1 IMITATOPOM 3arOTOBKH.

9 BuwmipsTi MDKIEHTPOBI BIJICTaHI OTBOPIB 1 MOPIBHATH 13 3aJaHUMH IO
KpECJIEHHI0. Y pa3l iX HEeCHiBIaJaHHsS BHECTU 3MIHU JI0 KEPYIOYOi MpOrpamu,
T0OMBAIOYNCH OTPUMAaHHS HEOOX1JHOT TOUHOCTI.

10 OGpoOuTH KOHTPOJBHY JIETab.

11 [MinrotyBatu 3BIT PO PoOOTY 1 31aTH BUKJIa1aueBi

3micT 3BiTY

1 Ha3sBa, MeTa 1 KOPOTKHUIA 3MICT pOOOTH.

2 Kpecnenns 06po6t0oBaHOT A€Tall 3 KOOPAUHATHUMH PO3MIPaAMHU.

3 Ecki3 TeXHOMOTIYHOTO HAJIAroKEHHS Ha CBEPUIUIIBLHY OTEpaIliio.

4 TexHosoriyHa KapTa 0OpOoOKH.

5 Kepytroua nporpama.

6 Kpecnenns nmerani 3 3a3Ha4CHHSIM MIXIICHTPOBHUX BiJCTaHEH, OTPUMaHUX
Ha KOHTPOJILHOMY CTOJTHKE.

7/ BucHoBkwu.

KoHTpoJsbHiI nMTAaHHSA

["amy3b 3acTocyBaHHS, TOCTOIHCTBA 1 Hemomiku BepceraTiB 3 UITK.

Bwmict ¢popmary kaapy B koji ISO-7 Oit.

[Tpu3HadeHHs CTAaHAAPTHHUX ITUKIIB TPOTPaMH.

OxapakTepu3yiTe maroTopui 1 gomoMikui Gynkiii koxy [SO.
[lepepaxyere OCHOBHI €Tanu pO3pOOKH POTPaM.

OcHOBHA TEXHOJIOTIYHA JOKYMEHTALIsl 1711 PO3POOKU KEPYIOUUX MPOTrpaM.
CucreMn KOOpAUHAT.

Konysanus uncnoBoi 1 6ykBeHoi inpopmartii B ko1 [SO.

cO~NO OIS~ WNBE
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9 Po3paxyHOK TpaekTOpii mepemileHHs poOOUrX OpraHiB Bepcrara.
10 [paBuna (mocniAOBHICTH) PO3paxyHKy KOOpPAUHATH Z.

JlaGoparopHa pobora 3
IIporpamyBaHH$ | HAJIATOIKEHHS
BepTHKAJIBLHO-(pe3epHoro Bepcrara 3 UIIK

Merta po6oT - HaOyTH HaBUYOK MPOEKTYBAHHS TEXHOJOTIUHUX MPOIIE-
CIB 1 CKJaJaHHS Mporpam il oOpoOKM AeTaieil Ha (pe3epHUX BepcTaTax,
ocHanleHux KoHTypHuMHu cucteMamu UIIK 3 Bukopucrannsm cucremu DNC.

Teopern4ni BitomocTi

BeprtukanbHo-(pesepuuii BepcraT Moa.6P13d3 npusnaueHuit ais oopo-
OKM KIHIEBUMH (pe3aMHU IMIOCKUX 1 MPOCTOPOBUX JETaNe CKIAAHOro Mpodiio
1 TOpIEeBUMH (Ppe3aMu — IJIOMIMH Ha KOpIycHUX aetaisx. O0poOka aeTani mpo-
BOJIUTHCS 32 PaXyHOK B3aEMHOIO MEPEMIIIEHHS IHCTPYMEHTY IO OC1 Z 1 CTOJy —
o ocsax X 1Y (pucyHok 23).

Pucynox 23 — Cucmema koopounam eepmuKkaibHoO-
@pesepHozco sepcmama

Bimnik nepemillieHb BEAETHCS BiJ HYJbOBOI TOYKH, MPHU LIOMY 1HCTPY-
MEHT 3HaXOAUTHCS B KpalHbOMY BEPXHBOMY TOJIOKEHHI.

HasiBHICTh TPhOX HE3AJIEKHO KEPOBAHUX KOOPIMHAT TO3BOJIIE BECTH 00-
poOKy B Tphox muionmHax: XY, XZ, YZ. JliniiiHa 1 KpyroBa iHTEPIOJISIIT MOX-
Ha 3a7]aBaTu B 00'eMi, BiApa3y Mo TPbOM KOOpIUHATAM.

IIporpamyBanns nigroroBuux ¢pyukuiii. [linrorosui ¢pynkmii (Tabauist
10) 3agar0ThCs CIOBOM, IO MICTHTB aJpecy 1 IBOX3HAaYHE KOJ0Be 4mcio. ITia-
roToBYi (PyHKIIIT BU3HAYAIOTH XapakTep poOoTH. IX MOKHA po30MTH HA JBi IPpy-
nu. [lo mepmioi rpynu BigHOCSITHCS miaroroBul GpyHkii inTepnosiii GO1, G02
1 G031 ix momudikarii G41, G42, G43, G51, G52, G53, a Takox QyHKITT BiJ-
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Mminn kopekiii G40, G50 1 may3u G04. BianosigHa GyHKIliS BUBHAYAE XapaKTep
JiHii (mpsiMa a0o KoJ10) 1 croci® 00Ky BeMMYMHU Kopekilii. DyHKIil nepiioi
IpYINU BIAMIHSIOTH 10 paHilie 3a1aHoi QyHkuii gaHoi rpynu. Boru giroth 10
MPUXOJIy HACTYIMHOI (YHKIT 13 3aJjaH0l TPyNH, TOOTO € JOMIHYIOUMMH (OKPIM
bynkii G04, sxa gie TIIBKA B «CBOEMY» Kafpi).

o apyroi rpynu BiiHOCAThCSA (PyHKINII BUOOpY TtomuHu 006podoku G17,
G18, G19 i1 ¢ynkmii Bubopy cucremu koopaunat G90, G91. Sxmro mporpamo-
BaHUU KOHTYp MICTUTh KPYroOBY IHTEPIOJIALII0, TO (QYHKIIA BHOOPY TUIOLIMHH
3aJa€ThCSl B TEpIIOMY Kaapi. 3ajaHa MiAroToBYa (DYHKIIS CTBOPIOETHCS [0
npuxony 1Hmoi GyHKIT i€l Tpynu. Ko KpyroBa IHTEPHOAIIS 31HCHIOETHCS
JuIie B ofHINA TionuHI 00pooku (XY), To miarotoua ¢pynkitis G17 3agaeThes
OJIMH pa3 B MEPIIOMY KaJIpi MPOTrpamH.

Oynkuii miniiHo1 iHTepnosnii GO1, kpyrosiil iHTEpHOAILIi 32 TOTUHHU-
KoBo1O cTpikoro GO02 1 nmpoTu rogruHHNKOBOI cTpuiku GO3 3aCTOCOBYIOTHCS IS
IporpaMyBaHHs OOpOOKHU KOHTYpIB JETall 3 ypaxXyBaHHSM BEITUYMHH 1 3HAKIB
KOPEKIIii, 3aIaHUX Ha MyJbTI orieparopa, abo 30BCIM 03 KOpeKiii

Oynkmii G41, G42, G43 nirote ananoriyuno GO01, G02, GO03, ane npwu
IbOMY 3I1HUCHIOIOTh 3aBXKJU MO3UTHBHY KOPEKIIII0 HE3aJIEKHO BiJl 3HAKy, Ha-
opanoro Ha myasTi UIIK. @yakmii G51, G52, G53 nitoTh aHAJIOTIvHO, aje 3/11i-
CHIOIOTh 3aBXKIU HETaTHBHY KOPEKIII0 HE3aJEKHO Bl 3HAKy, HaOpaHOro Ha
nyneTi UK. 3Hauenns koaiB miaroroBYnx GyHKIiN npuBeneHi B Tadmumi 10.

[Tpu B1AXO0/1 IHCTPYMEHTY B1J 00pOOJIIOBAHOTO €KBIIMCTAHTHOTO KOHTYPY
HeoOx11HO BukopuctoByBath (pyHkiiro G50.

Oyukriero G04 3amaetses pexuM «llayza». Y oMy pexumi 3aiMCHIO-
€THCSA JIIHIMHA THTEPIOJIALISA 3a/1aHO1 B KaJipl reoMeTpruyHO1 iHdopmarlii (aHaio-
riuno ¢ynkiii GO1) Ge3 Bumayi Kepyrouux CUTHANIB Ha MPUBOJIU BepcTaTa, T00-
TO 31ACHIOETHCS TEXHOJIOTTYHUM OCTAHOB Ha 3aJlaHui B mporpami yac. Yac nay-
3W BU3HAYAETHCS BEIMYUHOIO TEOMETPUYHOI 1HPOpMaIIii 1 3a/1aHOI0 TIBUAKICTIO
rogaui.

PexomMeHyeThCs 3a1aBaTi MBUAKICTE TTogadi 60 mm/xB. [Ipu 1ibomy reo-
MeTpruyHa 1HpOpMaIlis, 10 3aa€ThCs (HAMPUKIAI, 3a ajapecor X), BIAIMOBiIa-
TUME Yacy TMay3u B COTUX JIOJISIX ceKyHau. Hanpukmnan:

NO12 GO04 X+0020 F60 —may3a20c

NO13 GO04 X +0120 F60 — may3a 120 c =2 xs.

IIporpamyBaHHsl nepeMillieHb NPHU JIiHIMHINA iHTepnoasuii. ['eomerpu-
yHa 1H(QOpMaLis IPO BEJIMYMHY 1 HAIpsIM MEpPEMIlEHb BUKOHABCHKUX OpPraHiB
BepcTaTa 3a/1a€ThCS TIJIBKK B IPUPOCTaXx. BUKOPUCTOBYEThCA TIpaBa MPSIMOKYT-
Ha JIEKapTOBa CHCTEMa KOOPJAUHAT, TMOB'SI3aHa 3 HEPYXOMOIO 3arOTOBKOIO.

Huckpetnicts UIIK no koopaunarax X, Y, Z ckinanae 0,01mm. [Ipote cu-
crema UIIK cnpuiimae gucia 3 TOYHICTIO 10 TPETHOTO 3HaKY micis komu. OnHa
MPSMOKYTHA JUISHKA 1HTEPIOJAIIT 3aIa€ThC OJHUM KaJpOM, SIKHUUA BKITFOYAE:
nigroroBuy ¢yskiiro G01 (abo G41, G51) 1 mapameTpu nepeMilieHHs M0 KO-
opauHarax X, Y, Z.
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Tabnuysa 10 — Iliocomosui ¢pynxyii

If{?/li r&g;ﬁgﬁg- HaiimenyBanns

GO01 JliniitHa IHTEPHOIALISA

G02 KpyroBa inTepmossiis 3a TOMUHHUKOBOIO CTPLIIKOIO

GO03 Kpyrosa iHTepnoisiiis pOTH TOAMHHUKOBOI CTPIIIKU

G04 Butpumka vacy

Gl7 Bubip miomunn XY

G18 BuOip miomunu XZ

G19 BuOip miomunu YZ

G40 Biamina kopekiii B IPSIMOKYTHUX KOOpAMHATAaX

G41 JIiHiliHa 1HTEePHOJISALIS 3 HTO3UTUBHOIO KOPEKIIIEI0

G42 Kpyroga iHTepmossiiist 3a TOAMHHUKOBOIO CTPLIKOIO 3
MO3UTUBHOIO KOPEKIIIE€I0

G43 Kpyrosa iHTepossiiis IpoTH TOJUHHUKOBOI CTPUIKH 3
MTO3UTUBHOIO KOPEKIIIE€I0

G50 Biamina xopekiii mpu BiAXO1 BiJ] €KBIIMCTAHTH

G51 JIiHiiHa 1HTEPOIALIS 3 HETATUBHOIO KOPEKITIEIO

G52 Kpyroga inTeprossiiist 3a TOIMHHUKOBOIO CTPLIKOIO 3 He-
TaTUBHOIO KOPEKIIIEIO

G53 KpyroBa iHTepIosmis mpoTH TOIUHHUKOBOI CTPLIKH 3
HETaTUBHOIO KOPEKIIIEIO

G90 Bubip aGcomoTHOT cucTeMu KOOpIUHAT

GIa1 Bubip BiIHOCHOT cCTEMH KOOpAMHAT

[Ipuknan: mepemilieHHS B MO3UTMBHOMY HampsiMi Ha BeauuuHy 2158
JTUCKPET (IMIYJIbCiB) TOBUHHE OYTH 3alTMCAHE TAKUM YHHOM:

NO03 X+002158.

VY nanoMy kajpi 3anmucaHo nepeMimeHHs Ha 21,58 M.

[Tpu poboti Ha mogavax Big 0 70 800 MM/XB MOXIIMBI OJIHOYACHE TEpe-
MIIIIEHHS 10 IBOX a00 TPHOM KOOPIMHATAM.

I[IporpamyBaHHsl mepeMinleHb NpPU KPyroeiii intepmonasiuii. [lpu 06-
poOI1i 3aTOTIBKH 3 KPYTOBOIO 1HTEPITOJISIIIEI0 TOBUHHI OyTH 000B'I3KOBO BKa3aHi
riommHa 00pooku G17, G18, G19. fk i npu niHIAHIA IHTEPIONALIi, TEOMETPHU-
YyHa 1HQOpMallis PO BEIUYHUHY 1 HAMPSAM MEePEMIILIEHb 33JIa€ThCS TUIbKU B MPHU-
pocrax. [Ipu uboMy B ogHOMY Kajpi 3anucyetbes: miarororya ¢ynkuis (G02,
G03, a6o G42, G43, abo G52, G53), npupoctu 1o ocsix X, Y, Z, K IpH JiH1M-
HI1i 1HTepHosaLii, 1 aapecu 1, J, K ymMoBHOT muiomuHu.

[leHTp yMOBHOI IJIOLIMHU CHIBMAJAE 3 HEHTPOM AYTH PYXYy IHCTPYMEHTY,
SK MTOKAa3aHO HA PUCYHKY 24.
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| — KOOpJMHATa TOYAaTKOBOI TOYKH

pyxy iHCTpyMeHTy Ha oci OX BigHO-

CHO IIEHTPY KOJIa;

2 X' ] — KoopauHaTa IMOYATKOBOI TOYKH
»  pyxy iHCTPYMEHTY BiJHOCHO LIEHTPY

R koza oci OY

1-2 NO03G03X+002000Y-002000

1-002000F0540
2-3 N004G03X+002000Y+002000

J-002000

w7

1-2 N003G02X-001000Y-001732

4 1+001000J-001732F0540

I 2-3 N004G02X-002000Y+002000

J=17,32 J+002000

3 % 3-4 N005G02X+001000Y+001732
R20 j=17,32 1-002000

Ci=10
B

Pucynox 24 — [Ipoecpamyearnts 06poOKU KpUBOIHIIHUX HOBEPXOHD
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IIporpamyBannsi mBuaAKocTedi moaau. Komanga momadi F € momaib-
HO0, TOOTO PO3MOBCIOKYETHCS Ha BCE MOJAbBIIN Kaapu mporpamu. Bona 3ama-
€THCS B MUTIMETpax Ha XBWIMHY. /laHa KOMaH/1a BAKOHYETHCS SIK B OJTHOMY Ka/I-
p1, Tak 1 cniisHO 3 komanaamu G1, G2, G3.

KinekicTh po3psaiB B agpeci F — 4,

[lepuunii po3psia: 0 — aBTOMaTWYHE BW3HAYEHHS HEOOXITHOCTI
pO3roHy ad0 rajibMyBaHHS,
4 — ranpbMyBaHHS B KiHII Kapy A0 (HiKCOBaHOI
BennuuHu (240 MM/XB) 1 pO3TiH B HACTYITHOMY
KaJpl 10 KOJHUIIHBOI MIBUIKOCTI Y pa3l BIACY-
THOCTI B HbOMY KOJIy MO/1aui.

Hpyruii po3psn: NECATKOBAM MHOKHMK, BEJINYMHA SIKOTO HA 3
O1bIIa, HIK IUIMX YKCEIT Y BEJIUYUHI Moadl
(MM/XB)
Tperiii 1 ueTBepTUH pO3psAIU:  MaHTHCA KOy Mojadi
[Ipuknanu:
FO0310 - BemuumHa nmojaadl 0,10xlO3'3 = 0,1 mm/xB (MiHIMaJIbHa poOoOYa Toja-
4a)
F0465 - ~«- 0,65x10"%= 6,5 Mm/xB
F0525 - ~«- 0,25x10°°=25 Mmm/xB
FO675 - ~«- 0,75x10%%= 750 mm/xB
FO712 - -«- 0,12x10"% = 1200 Mm/xB (MakcHManbHa poboUa
rojiaya)
FO718 - e 0,18x10"%= 1800 mm/xB
FO724 - -~ 0,24x10" = 2400 mm/xB (mBUAKUI Xi[1)

VY tabnumi 11 npuBeneHi 3Ha4eHHS 1MOJa4, 110 BUKOPUCTOBYIOTHCS Y BEP-
ctati. MakcumasibHa mojilada mpu OJHOYAcHi poOoTi ABoX koopauHaT — 1200
MM/XB, a TIPH OJJTHOYACHI poOOTI TphOX KoopauHAT — 800 MM/XB.

[Ipu nmepemimenHax, MeHmux S50 MM, MIBHAKUN X1J MporpaMyBaTH He
MOKHA.

Tabnuysa 11 — Xapaxmepucmuxu nooay

HMiama3zon  3miHu | [{luckpeTHICTh Kon MHOXHMKA Mexi 3MIHM MaH-

oJ1avi, MM/XB 3MIHU THCHU

0,1-0,9 Yepes 0,1 3 10, 20, 30, 40, 50,
60, 70, 80, 90

1-9,9 UYepes 0,1 4

10-99 Yepes 1 5 10,11, 12,13, ...,

100-999 Yepes 10 6 97, 98, 99

1000-2400 UYepes 100 7
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Yacrora obepranusi mmuHaeas. Y Bepcrari moaem 6P13d3 dynHkiis
IIBUIKOCTI OO€pTaHHS IIMHUHIENISA S HE 33JJa€ThCsl, OCKUTLKYA BCTAHOBIIOETHCS T1e-
PEMHKAHHSM PYKOSTKH Ha KOPOOIIl IIIBUIKOCTEH.

Bepcrar moa. 6P13®3 Mae HacTymH1 CTyleHl 4acTOT oOepTaHHs IITHUH/Ie-

ns, x40, 50, 63, 80, 100, 125, 160, 200, 250, 315, 400, 500, 630, 800, 1000,
1250, 1600, 2000.

HHPUKJIAL

Po3po6uTi TeXHONOTIYHY Omepaliito 1 CKIACTH Kepyroouy mporpamy AJis
bpe3epyBaHHs KOHTYpY AeTali (pUCYHOK 25). Matepian netani — ctaib 45.
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Pucynox 25 — Pospaxynkoso-mexuonoeiuna kapma o6pobKu oemaini

7

Tpackmopia pyxy incmpymenmy
O-1-2-3-4-5-6-7-8-9-10-11-12-13 -0,
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PIINEHHS

JI1st 06poOKM 30BHINIHBOTO KOHTYPY BHOMPAETHCS KiHIIEBA pe3a giaMeT-
pom 40 MM, pikydya YaCTUHY SKOT BUTOTOBJICHA 3 MIBUIAKOPI3aibHOI cTani POMS.
Po6oua mojaya, 1m0 BU3HAYAETHCS 3 HOPMATUBIB PEXKUMIB PI3aHHS, CKIIAJA€
120 mwm/xB. YV koai ISO us mogaua kogyerbess F0612. IIBuakicTh pizaHHs, BU-
3HAYCHA 3 HOPMATHUBIB PEXKUMIB pi3aHHS, CKIaaae 35 M/XB, OTKE

. _1000v _ 1000 -35
D 314-40

=275x67" .

Haii6mmkua MeHIa 3a macmopToM BepcTaTa 4acToTa OOEpTaHHS CKiIaiae
250 xB™.

[Tpu po3poOiii kepyrounx mporpam st ppesepuux BepcrtaTiB 3 UIIK 006-
pOOIIOBaHUIN KOHTYp JeTall pO3AUISEThCS HA AUITHKUA. Po3paxyHOK TpaekTopii
MOYMHAETHCS 3 BU3HAYEHHS KOOPJIMHAT OMOPHUX TOYOK. ['eoMeTpuyH1 OnopHi
TOYKHU — 11€ TOUKH, B SKUX 3A1MCHIOETHCA TEepeXia Bil OJHIET TeOMETPUYHOT (i-
TYpu KOHTYpPY 10 1HIIOi. PO3PI3HAIOTH TaKOX TEXHOJIOTIYHI OMOPHI TOYKH, B
SAKUX 3MIHIOIOTHCS TEXHOJIOT1UHI MapaMeTpH: MIBUJKICTh MOJadi, IHCTPYMEHT 1
T.JI.

TpaexTopis pyXy iHCTPYMEHTY MOYMHAETHCS 3 MOYATKOBOI TOUKH. SIKIIIO
JeTanb OOpoOISETHCS OAHUM THCTPYMEHTOM, TO MOr0 MOYaTKOBAa TOYKa Oyje i
KIHI[EBOIO TOYKOIO TpaekTopii. IIporpama oOpoOku aeTani onmucye pyx MEBHOI
TOYKHM ITHCTPYMEHTY, 30KpeMa I KIHIEBO1 (pe3n — ii HeHTpY. AKII0 NPUIHSATH,
10 paAlyc 1IHCTPYMEHTY MijJ 4ac O0OpOoOKH JeTaji 3aJulIaeThCsl MMOCTIMHUM, TO
TPAEKTOPIs IEHTPY MPH KOHTYPHIM 00pOoOIIi € €KBIIUCTAHTHOIO IO KOHTYPY Jie-
tami. Ha pucyHky 25 mTpUXITyHKTIPHOIO JIIHIEIO BiJIMiY€HA €KBiJUCTaHTA, MO-
Ka3aHl OMOPHI TOYKU KOHTYpPY OOpOOJIIOBAHOI JeTalll 3 ypaxyBaHHSIM ypi3yBaH-
HS IHCTPYMEHTY, a TaKOXX TPA€EKTOpis pyxy iHcTpyMeHTy. [louaTtkoBa Touka O;
BUOpaHa 3 ypaxyBaHHSM 3pYYHOCTI YCTAaHOBKH 1 3HITTS 3arOTOBKH, TOMY (ppe3a
B1JIB€JICHA B1JI 3aTOTOBKH 1 IMIIHATA HaJ CTOJIOM BepcTara.

Koopaunatu movyaTkoBoro mojoxkeHHs ¢pesu: X = +230, Y = +180, Z =
= +90.

VY Tabnuii 12 mpuBeneHa po3paxyHKOBa KapTa 3 BKa31BKOK KOOPJIUHAT
OMOPHUX TOYOK 1 MPUPOCTIB KOOPAHHAT (y MUIIMETpPax 1 iIMIyJibcax) JJs mepe-
MILLEHHS MI>)K OKPEMUMU OTIOPHUMU TOYKAMU TPAEKTOPIi.
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[Iporpama oOpoOKH AeTanl Ma€ HACTYITHUM BUTJISII:

%

N001G17

N002MO08

NOO03MO03

NO004G01X-005500F4712 [Tepemimenns 3 .01 y T.1
NO005Z-008500F0560 -«-  3T.1yT.2
NO006X-022500F0612 -«-  3T.2yT.3
NO007G03X-012000Y-012000J+012000 -«-  31T.3yT14
N008G01Y-012000 -«-  3T4yT.S
N009G03X+012000Y-0120001-012000 -«-  3TS5yT.6
N010G01X+010000 -«-  3T.6yT.7
N011G03X+012000Y+012000J-012000 -«-  3T.7yT1.8
N012G01Y+016000 -«- 3T.8yT.9
NO013X-002000 -«- 31.9yT1.10
N014G02X-006000Y+006000J-006000 -«-  3T1.10yT.11
NO015Y+002000 -«- 31.11yT1.12
N016G01X+014000F4712 -«-  3T.12yT1.13
NO017Z+008500F0560 -«-  3T.13yT1.0
NO018MO05

NO19MO09

N020MO02

Cknanena nporpama oOpoOKHM € OJHUM 3 MOXJIMBUX BapilaHTIB IPOrpaM;
30KpeMa MOYKJIMBE BUKOPUCTAHHS MiAIPOrpaMu i TepeMimeHHs 3 Touku 0 B
Touky 0;; 1HOMI OIIIIbHE BBEJEHHS KOPEKTOPA HA pajaiyc (ppesu, 1o BpaxoBye ii
pOo3MipH; BUOIp MOYATKOBOT TOUKH TpaeKkTopii MoxkiuBuii B Toui 0. [Ipu mpomy
y psi/ii BUTIQJKIB TIEPEMIIIEHHS] pOOOUYMX OpraHiB BepcTara MiHIMalbHI. 3 Ta0Iu-
111 12 BUHO, 0 TIEPEMIIIEHHS TT0 KOOPAUHATI Z BUKOHYBAJIHUCS BCHOTO JIMIIE 2
pasu. Jlesiki mporpamicTd B KapTax HaJlaJKd IHCTPYMEHTY BCTAHOBIIOIOTH 3a-
BJIaHHS HAJIATYMKy BUCTaBUTH (pe3y B MOTPIOHE 1O Z TOJIOKEHHS MPU HATA/IIII
BEpCTaTa, a B IpOorpaMi nepeMileHHsl o0 KOOpJIMHaTI Z He MporpamyroTs. Bin-
Xi1 ppes3u Big AeTali MOKIMBHMA TaKoXK 1O Tpaektopii 12-1-2-0;.

Oo0/1aiHaHHS, 3aT0TOBKH, iIHCTPYMEHTH

OO6nanHaHHS: BEepTUKAIbHO-ppe3epHuil BepctaTt 6P13D3;
KOHTPOJIBHUU CTOJIUK.

[HCTpYyMEHTH: HaOopu Gpe3; nmepexiaHi BTYIKU IS KPITJICHHS 1H-
CTPYMEHTIB.

3aroToBKHU: BUpPYOKa 3 MPOKATy JINCTOBOTO MO (PaCOHHOMY KOHTYPY

3 MPUITYCKOM 2...3 MM, IMITaTOPH 3aTOTOBOK.
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ITopsiiok BUKOHAHHS POOOTH

1 BuBunuTH 1aHi METOJUYHI BKa31BKH 1 O3HAMOMUTHCS 3 1HIWBIAyaJbHUM
3aBaaHHIM (J1o1aTok ).

2 Hakpecnutu ecki3 aeTail, BUBYUTH il KOHCTPYKTHUBHI OCOOJIMBOCTI 1 AaTh
aHaJli3 TEXHOJOT1YHOCTI.

3 Bubpatu cucrteMy KOOpJWHAT, TOCIIIOBHICTE OOPOOKH OTBOPIB, MOYaT-
KOBE MOJIOKEHHS IHCTPYMEHTY 1 OIOPH1 TOYKH.

4 BukoHaTH TEpPEpaxyHOK KPECISIPCHKUX PO3MIpPiB, 3aJaHUX Yy BiJHOCHIM
CUCTEeMI KOOpJMHAT, Ha PO3MIpU B aOCOMIOTHINA CHCTEMI 1 MPOCTABUTH iX Ha ec-
Ki3l.

5 Po3pobutu onepamniitHuii TeXHOJIOTTYHUHN TTpoIiec 00poOKHU JieTall.

6 PosmictuTu pixkyui iHCTpyMeHTH. BuOpatu pexkxumu pizaHHs, 3aK0yBaTu
1X 1 3aHECTH B TaOJIUIIIO.

7 Cxiactu mporpamy oOpOOKH 1 MPEJCTaBUTH ii €IEKTPOHHUM BapiaHT Ha
JIUCKETI.

8 BcranoBuTH HEOOX1HY 9YacTOTY 00OPOTIB IIMTHH/IEIS.

9 BiampamoBaTu mporpaMmy Ha BEpCTaTi, OCHAIIEHOMY IMITaTOpaMH 1H-
CTPYMEHTIB, KOHTPOJIbHIM CTOJIMKOM 1 IMITATOPOM 3arOTOBKHU.

10 3mipsATH JiHIINHI PO3MIPH 1 TOPIBHATH iX 13 3aJaHUMU IO KPECIEHHIO. Y
pa3i iX HeCHiBMaJaHHA BHECTH 3MIHU JI0 MPOTPaMHu, 110 yNPaBIIs€e, JOOMBAIOUYHCH
OTPUMAaHHS HEOOX1THOT TOUHOCTI.

11 O6poOuTH KOHTPOJIbHY JAETalb.

12 ITiaroTyBaTH 3BiT 1 34aTH BUKJIAJa9CBi.

3micT 3BiTY

1 Ha3Ba, MeTa 1 KOPOTKHUH 3MICT poOOTH.

2 Kpecnennst o0poOroBaHoi 1eTasi 3 KOOpJAMHATHUMHU PO3MIpaMHu.

3 Ecki3 TexHOI0TIYHOT HaNTa Ik Ha (ppe3epHy orepartiro.

4 TexHoJoriuHa Kapta 0OpoOKH.

5 Kepytroua mporpama.

6 Kpecnenns merani 3 BKa3iBKOIO JIIHIMHUX PO3MipiB, OTpPUMaHUX Ha KOHT-
POJILHOMY CTOJIHKY.

7/ BUCHOBKH.

KoHTpoJsbHiI nMTAaHHSA

OO6nacTh 3aCTOCYBaHHs, TOCTOTHCTBA 1 HeOJ1KH BepcTatiB 3 UIIK.
3mict popmary kaapy B kozi ISO-7 bit.

Oxapakrepusyiite miAroToBui 1 fonomixkui GyHkuii koxy ISO.
[TepepaxyeTe OCHOBHI €Tanu PO3POOKH TIPOTPaM.

OcHOBHA TEXHOJIOTIYHA JTOKYMEHTAIlIS IJIsi PO3POOKH KEPYIOUUX IPO-

O b wnN -

rpam.

»

[IpaBuia BUGOpy cucTeMu KOOPAUHAT.
7/ KonyBanHs uncioBoi 1 OykBeHoi iH(opmarii B ko1 [SO.
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8 3wmict nepexoaiB (pe3epHoi omnepaiiii.
9 Po3paxyHOK TpaekTOpii mepeMillieHHs poOOYHMX OpPraHiB BepcTara.
10 BuGip onopHHUX TOYOK MEPEMIIICHHS.

Jliteparypa

1 Texuomorus mammuoctpoenus. — T1.2: IlpousBoactBo mammH /Ilofg
pen. I'H. MensuukoBa. — M.: U3n-8o MI'TY um. baymana, 2001. — 640 c. —
ISBN 5-7038-1285-2.

2 Pynenko, I1.O. [IIpoekTyBaHHS TEXHOJOTIYHMX TMpPOLECIB Y
MamuHoOyyBanHi: HaB4. mocionuk / I1.0. Pyaenxo. — K.: Buma mxona,
1993. — 414 c. — ISBN 5-11-004091-5.

3 ConpaBouHuK TexHonora-mamuHoctpoutens: B 2 1. /Ilox pen. A.T.
Kocunosoii, P.K. MemepsikoBa. - M.: Mammunoctpoenne, 1985. — T.1. —
495 c.

4 epsioun, A.JI. IlporpaMmMupoBaHre TEXHOJIOTHYECKUX MPOLIECCOB IS
crankoB ¢ UITY / A.JL. Heps6un. — M.: Mamunoctpoenue, 1984. — 224 c.

5 Cadparan, P.O. Texnonmormyeckas NOJArOTOBKa IPOU3BOJCTBA JIs
npuMeHenus crankoB ¢ UITY/ P.O. Ca¢paran, FO.U. Ky3uenos, b.A. I'onua-
penko. — K.: Texnuka, 1981. — 240 c.

6 IIporpammuoe ympaenenue crankamu /[lon pen. B.JI. Coconkuna. —
M.: Mammnoctpoenue, 1981. — 398 c.
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HomaTok A
PexoMenoBanuii giaMmeTp cBep/es1 1Jisi OTBOPIB Mil HAPi3yBaHHS Pi3bOu
(o pexomengoBanomy aoaatky 1o 'OCT 19257-73)

Howmi- | Kpox Hiametp Howmi- | Kpoxk | Jiamerp cBep- || Homi- | Kpok Hiametp
Hajb- | pi3b- cBepaJia Hajb- |pi3pOH Juta Hajb- | pi3b- cBepia
HUM Oi- [ Ou P [ *q *9 || Hwmit mi-| P *1 *9 ||HuHi gi- | Ou P [ %1 *9
amerp amerp amerp
pi3poH pi3poH pi3poH
1,0 0,2 | 0,80 | 0,82 4,5 0,5 | 4,00 - 11 0,5 | 10,50 | 10,60
0,25 | 0,75 | 0,80 0,75 | 3,75 | 3,90 0,75 | 10,25 | 10,30
1,1 0,2 | 0,90 | 0,92 50 10508 4,50 | 4,60 1,0 | 10,00 | 10,10
0,251 0,85 | 0,90 4,20 | 4,30 1,5 [ 950 | 9,70
1,2 0,2 | 1,00 | 1,05 5,5 0,5 | 500 | 510 12 0,5 | 11,50 -
0,251 0,95 | 1,00 6,0 0,5 | 550 | 5,60 0,75 ( 11,25 | 11,30
1,4 02 | 100 | 1,25 0,75 | 5,25 | 5,30 1,0 | 11,00 | 11,10
0,3 1,10 1,15 1,00 [ 5,00 | 5,10 1,25 | 10,80 | 10,90
16 | 02 | 140 | 145 || 7.0 | 05 | 650 | 6,60 1,5 11050 110,70
0,35 | 1,25 | 1,30 0,75 | 6,25 | 6,30 1,75 10,20 ] 10,40
1,8 0,2 | 160 | 1,65 1,0 | 6,00 [ 6,10 14 0,5 [ 13,50 -
0,35 | 1,45 1,50 8 0,5 7.50 7.60 0,75 | 13,25 | 13,30
075 | 7.25 | 7,30 1,0 | 13,00 | 13,10
20 | 025 1,75 | 1,80 111205 g’gg gég 11’255 iggg 1270
04 | 160 ] 165 ’ ’ ’ 2,0 | 12,00 | 12,20
2,2 0,25 195 | 2,00 9 0,5 | 850 | 8,60
0451 1,75 | 1,80 0,75 | 8,25 | 8,30
2,5 0,35 2,15 | 2,20 1,0 | 8,00 | 8,10 15 1,0 | 14,00 -
0451 2,05 | 2,10 1,25 | 7,80 | 7,90 15 [ 13,50 | 13,70
3,0 0,35 2,65 | 2,70 10 0,5 | 9,50 | 9,60 16 0,5 [ 15,50 -
05 | 2550 | 2,60 0,751 9,25 | 9,30 0,75 | 15,25 -
1,0 | 9,00 | 9,10 1,0 | 15,00 -
38 00’365 g’;g g’gg 1,25 | 8,80 | 8,90 1,5 | 14,50 -
’ ’ ’ 15 | 850 | 8,70 2,0 | 14,00 | 14,20
4,0 0,5 | 3,50 | 3,60
0,7 | 3,30 | 3,40 17-52 P | (d-P) -

*1 O6pobka oTBOPIB B AeTaysx: 3 ciporo yaByHy — 1o ['OCT 1412 — 79; 13 ctanei
— no ['OCT 380 — 71, TOCT 1050-74, TOCT 4543-71, TOCT 10702-78, TOCT
5632-72 (oxpiMm crutaBiB Ha HikeneBii ocHOBI), [[OCT 20072 - 74; 3 antoMiHIEBUX JIHU-
BapHUX cruiaBiB - mo ['OCT 2685 -75; 3 mizai - mo 'OCT 859 - 78.

*2 O6pobKka OTBOPIB B JIeTaAX 3 MaTepiaiiB MiBUILECHOI B'S3KOCTI: CIIJIaBIB MarHito
— no ['OCT 804-72; amominieBux — no 'OCT 4784 — 74; natyup — mo ['OCT
15527-70; TuTaHOBHMX CIUIaBiB, CTaliell 1 CIUIaBiB BHUCOKOJIETOBAHUX, KOPO3IHHUI-
CTIMKUX, XKapOCTIMKUX, >KapoMmilHUX (Ha HikeneBid ocHoBl) - mo 'OCT 5632-72 i
I'OCT 20072-74.
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Honaroxk b
BapianTu 3aBaaHb UIsi IPOrpaMyBaHHS TOKAPHO-TBUHTOPIZHOTO

Bepcrara 3 UIIK
V' Ra3Z
I
I
— o~ . - sl I - | N -~
™ (@) ) /=) [an)
!
B1 2xL5°
471 N 7<
IE R —
N
L1 L2 el
Bapiant | D1 | D2 | D3 | D4 | D5 | L1 | L2 | L3 | L4 | L5 | Bl | B2
1 /0 | 10 | 55 | 60 | 58 | 10 | 30 | 5 | 10 | 10 | 3 | 10
2 60 | 15 | 45 | 50 | 47 |15 | 30 |10 | 5 | 10| 3 | 10
3 80 |12 | 55 | 60 | 58 | 10 | 25 | 15| 5 | 10 | 2 8
4 80 |20 | 65 | 70 | 67 | 20 | 25 | 15 | 5 5 2 8
3 70 | 15 | 55 | 60 | 58 |10 |30 | 5 |10 | 5 4 6
6 60 | 10 | 45 | 50 | 47 | 15 | 25 | 10 | 5 5 4 6
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Iponosxkenus noaarky b

; ~
= - 5 - -
!
ks ||
e Bt ELE L N
S S 7
W L2 L 3 _
Bapiantr | D1 D2 D3 D4 M L1 L2 L3 Bl B2
7 70 50 95 28 | M32 | 10 50 30 4 3
8 60 40 45 16 | M20 | 15 45 40 4 3
9 80 50 95 35 | M40 | 20 40 50 4 3
10 80 60 65 35 | M40 | 10 50 30 3 4
11 70 50 55 28 | M32 | 15 45 40 3 4
12 60 40 45 16 | M20 | 20 40 50 3 4
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Bapiant | D1 D2 | D3 M K B L1 L2 L3 L4
13 70 55 28 | M32 | 5 3 10 20 30 40
14 60 45 16 | M20 | 6 4 15 15 35 35
15 80 95 36 | M40 | 7 3 20 10 40 40
16 80 65 36 | M40 | 7 3 10 10 45 20
17 70 55 30 | M32| 6 4 15 15 50 20
18 60 45 18 | M20 | 5 3 20 20 55 30
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R S ! Y0 DR SN DR | -1
B =3 MM

Balp;' D1|D2/D3|D4 | KL |K2|L1| L2 | L3 | L4 | L5 | L6
19 (7050|3540 | 5 | 6 | 20| 10 | 20 | 20 | 10 | 12
20 |60|40|35|40| 6 | 5 30| 15 | 15 | 15 | 15 | 15
21 [80/60|55|60| 7 | 5|20 20 | 10 | 10 | 20 | 20
22 8070|5560 | 5 | 7 |30 | 10 | 10 | 20 | 20 | 18
23 |70(60 45|50 6 | 5 | 20| 15 | 10 | 15 | 20 | 15
24 |60(50 35|40 7 | 6 |30 | 20 | 10 | 10 | 20 | 18
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Bapiant | D1 D2 D3 D4 M L1 L2 L3 Bl
25 70 10 20 35 M30 10 30 20 3
26 60 15 25 35 M30 20 40 10 3
27 80 12 20 40 M32 30 10 20 4
28 80 20 30 50 M42 40 20 10 4
29 70 15 25 40 M30 10 30 20 3
30 60 10 20 36 M32 20 40 10 4

56




¢IN | 9¢ OT | 8% | 8G | 8¢ | L9 | e¥T | 8¢ 9v | 80T cv T4 RIS UUESHINOITY 9
OTN | €¢ 8 8G | L8 | 89T | LV | ¥€T | V€ ev | €01 LE L2 0T-SEh)I HAgeRh S
8N 1¢ L L'9 | 8L | 8yT | LOT | LET | TV | 6€ | TOT 9€ 8¢ 1ZhD HAg®h 14
OTN | LT 9 L'9 | L'9 | 8€T | L'6 | 6ET | GE Ly 6 Ge ve DIXS¢E ey €
8N Gl v 8L | 8G | 8¢ | L8 | cvT | LE 17 G6 ve (44 X0t 9IreL) ¢
9N 14 S L'6 | 8% | 8TT | L'OT | S€T | 6F ey a8 (4% 0c Sy dIreLy T
N g q rq eq 2q q € A 13 €H 2H TH rrerdorey iueidegq
M..H ﬂ\
g =~
T "1 “1
'a
/
P
(S
¥ S @ .
" (X'a | & |F
pS Al
Vv _lwﬂ
sTrvy A T

MIIh € 1eLddod OIOHIIMINTAIFd-OHIrBN U LAY BHHRIANRAIOA BI'Y 9HRI9BE HLHRIdRY
q A0LBYO]/

57



derrIrd
¢TIN T¢ 8 8v | 8G | 8¥T | L8 Ly 68 6€ 8¢ St 1€ LS HHE3THINOIITY 4}
OTN | 0¢ 14 8L | 8v | 8TT| L6 144 JAS 6¢ 1€ 6€ 1€ €a 0T-SEh) HAgeh 17
8N 8T L 89 | L'6 | 89T | L9 1% g8 9¢ 9¢ 0€ €e 2] 1ZhD HAgep )
OTIN LT 9 L9 L'8 | 8YT | 8. 1% ¥8 q¢ LE 1€ 6€ 19 DIXCE dIrers 6
8N 0¢ 14 L'8 | 8L | 8€T| 86 144 €8 0€ 6€ (43 LE ¢S X0t 9reL) 8
9N ¢c S v'6 | L9 | 82T | 8% €€ 18 Le 6¢ 8¢ Ge 1% Sp aueL) L
N g q rq eq 2q q 7 €9 A I €H ZH H rrerdorejy LHeidegq
¥
1'
g "1
8 7 e vy o
|
S (™
> ¥ & .
b (A X d 5
S L/ L/ !
\\.Vn" W oy
< =[]
|&iid _Jml
STI VYA 707

q AMLBror BHHMXdorod]

58



dernd
¢IN | Tc¢ 8 68 | 68 | 8.T | L9 oY a8 LE ve ve 147 vl oY UHEITHINOIINY ]
Ol
OTN | 9c¢ 14 8L | 8L | 89T | L'6 6€ 88 Lc (43 G¢ 6€ 1. 174 -GEh)] HAgRR L1
8IN G¢ L L9 | L'6 | 86T | L8 ey 8 9€ 8¢ 8¢ Ve 69 €s 1ThD HAgeR 91
9N ac 9 L'6 | L'8 | 8YT | 8% 147 8 (43 ec ec g€ 99 Ly DIXS¢E IreLy) qt
8IN €¢ 14 8v | 85 |8€T | L8 LE 68 ve 6¢ L LE 89 19 XO0p 9IreL) 14’
OTN | ¢ g L'8 | 8% | 8¢ | 89 8¢ €8 ec L 6¢ €€ 9 14 Sp el el
N g q rq eq 2q q 7 £ A I v €H H H rrerdorey 1aeideg
V
1'
g i s
g 1 “1
(T d
N 5 =
. I I <A )
S 3 2 W Y/ ,
A a s
v 18
Vv _
saras 081

q AMLBror BHHMXdorod]

59



dernIrn
¢IN | 81 8 8L |8ST | L9 | 8% (4> 19 L9 9¢ a9 LE 6¢ HHESTHINOIIY ve
Ol
8N T¢ 9 8G | 86T | 8L | L6 8¢ 89 9 1€ LS 14% T4 -SEh)I HAgep €
9N 67 S 8Yv | 8YT | L'6 | L6 1¢ L9 19 €€ 69 6€ LZ 1ZhD HAgeh [
9N 144 14 L'6 | 89T | L'0OT | 8% Lc 69 9 LE €g 5% v DIXS¢E areLy T¢
8IN € S L9 | 8%¢Cr | L8 | 8L 6¢ 9 LS 8¢ 1% 143 € X0 9IreLs 0¢
OTN | 0O¢ 9 L'8 | 8€T | 8% | 86 T4 79 € 6¢ g9 (4> T¢ Sp qurelLy 67
N g q rq eq 2q q 7 €9 A I €H H ™H rerdorejy 1Heidegq
o
. ©
-ll
g “1 T
g q i
, ]
% \
Z - Tl
. S I7a N =
> N NS/ N =
V-V _
servas 091

q AMLBror BHHMXdorod]



dernd
OTN | Tc¢ 8 68 | L6 | L9 | 82T | LT | €V 9y 9v LE €9 9¢ 1€ UHEITHINOIINY 0€
Ol
8IN 9¢ 14 8L | L'8 | 8L |8ET | €T | T¥ 174 174 6€ 89 Ve €e -GEh)] HAgRR 6¢
¢IN | Gc¢ L L9 | 8S | L'6 | 8¥YT | 69T | LE 1474 1474 9€ L9 LE Lc 1ThD HAgeR 8¢
9N (44 9 L'6 | L'9 | L'0T | 8GT | ¢9T | 6€ 14 14 €€ 69 8¢ 6¢ DIXSE 9IreL) Lc
8IN €¢ 14 8 | C¥T | 8CT | 89T | 6GT | € A Ly 6¢ 9 6€ S¢ X0y IreLy 9¢
OTN | ¢ g L'8 | L'OT | L'8 | 8LT | ¥ST | 9¢ 147 147 8¢ a9 (43 ec St qIreL) S¢
N g q rq eq 2q q 7 £ A I v €H H H rrerdorey 1aeideg
V
1'
g e
o ERE 7
_ _ b
o v W D
N Y e o
H mﬁf =
e . P &
L
s
Vv _
ST 01T

q AMLBror BHHMXdorod]

61



Homarok I
BapianTu 3aB1aHb VISl IPOrpaMyBaHHS BEPTHKAJIbHO-(Ppe3epHOro

Bepcrara 3 UIIK
- L1 \/Ral2,5
R1
i i
* R2
g30 730
7?
AN ™ A
% 55\‘ 60 \ ToBwwmHa getani 18 mm
L2 ]
Bapiant | Marepian ['mubuna | L1 L2 R1 R2 o H
pi3aHHs
1 Crainb 1 111 230 37 33 25 183
2 YapyH 2 123 240 32 34 30 187
3 AJIoM.CILIaB 5 119 253 34 25 35 182
4 Cranb 4 117 207 35 32 20 184
5 YaByH 5 125 242 33 38 25 189
6 AiroM.criiaB 2 124 189 31 26 30 177
LI
~ - %, \/Ral2 5
f [
I [ Se RIA
S 730 730
ToBwwuHa getani 13 mm
™ [ s
”0\ SOK
¥
R2
Bapiant | Marepian I'mubuna | L1 L2 R1 R2 o H
pi3aHHS
7 Cranb 2 231 174 92 39 30 139
8 YapyH 1 242 162 54 33 15 144
9 AJroM.criaB 2 247 179 57 37 20 157
10 Cranb 4 253 163 62 34 35 151
11 UasyH 5 259 181 59 38 25 149
12 AJroM.cIiIaB 4 239 167 51 40 10 153
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IIponos:xkenns gogarky I'

RI |
\/Ral2,5
2 Y
730 730
\ \ 2| ToswwmHa getani 20 Mm
F
= ?’O‘k 80 k
] ) A%z [
L[ - f
L2
Bapiant | Marepian I'mubuna | L1 L2 R1 R2 o H
pi3aHHs
13 Cranb 1 181 235 43 31 45 142
14 YasyH 2 184 239 47 35 30 157
15 AJroM.cIiaB 3 182 241 41 27 35 153
16 Cranb 4 189 247 53 34 30 151
17 YaryH 5 183 253 49 28 45 154
18 AuroM.cIiiaB 4 181 251 46 33 30 162
’ L2 \/Ral2,5
. L1 R2
f [ a
e !
730 730
\ \ N ToBwmHa getani 15 MM
|
= ?0& ) 80 \
L
R1
Bapiant | Marepian 'mubuna | L1 L2 R1 R2 o H
pi3aHHS
19 Cranb 4 82 217 33 48 15 171
20 YapyH 5 84 193 37 61 10 184
21 AJrom.cIuiaBs 2 83 207 29 54 20 173
22 Cranb 2 89 197 34 67 15 179
23 UasyH 1 87 223 39 43 10 177
24 AroM.CILIaB 5 85 214 35 59 20 176
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3 L \/Ral25
IS @30 | 30 R2.
—
% \ \ ToBlwwmHa getani 12 mm
~ \ \ I o
0 765 E
byl Y
RI
Bapiant | Marepian ['mubuna | L H1 H2 o R1 R2
pi3aHHS
25 Cranb 4 221 85 180 45 31 37
26 YapyH 5 217 83 187 40 42 32
27 AJTIOM.CIUIaB 2 244 71 184 30 34 39
28 Cranb 1 232 79 193 15 37 34
29 YaByH 2 239 77 177 25 31 35
30 AJTIOM. CTIIIaB 4 241 83 192 30 29 40




