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PE®EPAT

JluruioMHBI  mpoekT coaepxkuT 114 ngucTtoB medatHoro Tekcra, 18
wurroctpanuid, 20 cmaimoB, 28 Tabmui, 27 HCHOJB30BAaHHBIX HCTOYHHKOB, 5
MPUIIOKEHU.

KiroueBbie CcJIOBa: TEXHOJIOT' MYECKUIA IMPOLECC,
OFPABATBIBAIOIIUI IIEHTP C YITY, OBPABOTKA IIOBEPXHOCTEMN,
OJIEMEHTDI PEXXMMA PE3AHUA, OKOHOMUMYECKASA
OODOEKTUBHOCTD, HOPMBI BPEMEHHU, METOAUYECKASA
PA3PABOTKA, ITPO®ECCHUOHAJIBHBII CTAHJIAPT.

B JUATUIOMHOM MIPOEKTE pa3zpaboTan YCOBEPIIECHCTBOBAHHBIN
TEXHOJIOTUYECKUI TpoliecCc MexaHudecko o0pabotku aetanu «Kponmrein» c
npuMeHeHneM obpabdateiBaromero neaTpa DMU 80P .

BbiOpaHo BBICOKOTEXHOJOTHYHOE OOOPYAOBAHUE M PEXKYIIUI COBpPEMEHHBIN
uHCTpyMeHT. PazpaboTtana ynpasisioias mporpamma.

OKOHOMHMYECKasl 4YacTb JUIUIOMHOTO TIPOEKTa  COAEPKUT  pPacyeThbl
ce0ECTOMMOCTH TPOAYKIINH, 3apaO0THON TIaThl pabOYMX M CPOKa OKYIaeMOCTH
000pya0BaHMUS.

B Meroamdeckoil 4acTH TPOEKTa MPOAHAIU3UPOBAH MPOo(ecCHOHATBHBIN
CTaHIApT oOIepaTopa-HajllaJuuKa, pa3padoTaH Y4YEOHBIN IJIaH NEPEenoATrOTOBKHU
pabounx Ha HOBOE 00OpymOoBaHWE U IaH ypoka. [lo omHoW W3 Tem pazpaboTaH

KOHCIIEKT YpOKa M BHICO-POJTUK 00paOOTKHU JETaIIH.
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BBEJAEHHUE

OmHOl W3  BaXHEUIIMX  OTPACIE  MPOMBIIUIEHHOCTH  CUHUTAETCA
MamuHocTpoeHue. OHO co3jgaer Haubosiee aKTHUBHYIO 4YacTh  OCHOBHBIX
MPOU3BOJICTBEHHBIX (POHAOB - OPYAUS TPYyJAa, CIEIOBATEIbHO, YCKOPEHHUE TEMIIOB
€ro pocTa OCHOBA HAYYHO-TEXHHYECKOTO MPOLIECCAa BO BCEX OTPACIAX XO35AUCTBA
CTpaHBbl.

Bo3poxnaenne W pa3BUTHE  OTEYECTBEHHOM  MAIIMHOCTPOUTEIBHOMN
MIPOMBIIIJIECHHOCTH HEBO3MOXHO 0€3 MHTeHCU(UKAIMU MPOU3BOJICTBA HA OCHOBE
IIMPOKOTO HCMOJb30BAaHUS JOCTHXKEHUM HAYKM W TEXHUKH, MPUMEHEHUS
MPOrpecCUBHBIX TexHOJOTHM. [loBbiieHUEe 3PGHEKTUBHOCTH MAIIMHOCTPOUTEIb-
HOTO TMPOU3BOACTBA MOXKET OBITh OCYHIECTBICHO TOJBKO MYTEM  €ro
aBTOMAaTH3allMd M  MEXaHW3allM¥, OCHAIICHUS BBICOKONPOU3BOAUTEIHHBIM
000pyTI0BaHHEM.

B coBpeMEHHBIX YCIOBUSIX IIUPOKOE pACIPOCTPAHEHUE TMOJY4aeT
TEXHOJIOTUYECKOE OO0OpYyAOBaHHWE C YHUCJIOBBIM IPOrPAMMHBIM YIPaBICHUEM,
MO3BOJISAIONIEE MPOU3BOJIUTH BECh KOMIUIEKC 0O0pabOTKM Ha oAHOM cTaHke. OHO
OTJIMYAETCS BBICOKOM MPOU3BOJAUTEIBHOCTHIO, ITOBBIIIEHHON TOYHOCTBIO, BBICOKOU
KOHIIEHTpalei 00pabOTKU U CHIX)KEHUEM Y4acTHs YeJI0BeKa B Ipoliecce padboThI.

[lenpl0 OUIIIIOMHOTO TPOEKTa SBIAETCA pa3pabOTKa TEXHOJIOTUYECKOTO
rpouecca HM3roToBjIeHHS AeTanu «KpOHIITENH» B YCIOBHUSAX CPEAHECEPUNHOIO
MIPOU3BO/ICTBA.

Lenp QUIIIIOMHOTO MPOEKTA ONpPEAEIsAeT CAEAYIONINE 3a/1auu:

- IPOAHAJIM3UPOBATH UCXO/IHbIE JAHHBIE;

- pa3paboTaTh TEXHOJOTHYECKHUU TMPOIECC C YYETOM COBPEMEHHOTO
obopynoBanus ¢ UITY;

- 000CHOBaTh BEIOOP HOBOT'O OOOPYIOBAHMS U PEXKYIIET0 HHCTPYMEHTA;

- pa3paboTaTh yIpaBiIsSIOMIYIO IporpaMMy 00paOOTKH JIeTalH;
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- BBITIOJTHUTh PKOHOMHYECKOE 000CHOBaHME peaIaraeMoro
TEXHOJIOTUYECKOI0 MPOoLIecca;

- paccMOTpETh BOMPOCHI TMOBBIIIEHUS WU TEPENOJATOTOBKA  pabouyux
BBITIOJIHUTH METOJUYECKYIO pa3padoTKYy.

B pa3paboraHHOM  TEXHOJOTMYECKOM  TMpOIECCe  MpPEeAnojaraerTcs
UCIIOJb30BaTh COBPEMEHHOE BBICOKOTOUHOE 00OpynoBaHue U A(PPEeKTUBHBIN
MHCTPYMEHT, 4YTO OOECHEYUT BBICOKYIO MPOU3ZBOJUTEIBHOCTh M KAYECTBO

00pabOTKH U3TOTOBISIEMOM JAETaIH.
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1. AHAJIN3 UCXOJAHbIX JAHHBIX

HcxonHbIMU JaHHBIMU, COTJIACHO 3a/IaHUIO, SIBIAIOTCA paboumii uepTéx
JIeTadu CO BCEMHM TEXHUUYECKUMHU TpeOOBaHUSMH, rOJ0Bas MporpamMma BbITyCKa
netanei, pabouuii yepTEéx 3aroTOBKU. THUIT MPOU3BOICTBA — CPEAHECEPUITHBIIM.

Jns pa3paboOTKM TEXHOJIOTMYECKOro TMpolecca HEOoOXOAUMBI JaHHBIE

HMCIOIIUCECA B CIIPABOYHHMKAX U HOPMATHUBAX MAIINHOCTPOCHH.

1.1. Cay:xkeOHoe HA3HAYEHUE M TEXHUYECKAS XaPAKTEPUCTUKA JeTaJIU

KpoHuTeliH Mo cBOMM KOHCTPYKTHBHBIM IpPU3HAKAM OTHOCHUTCSI K KJaccy
CJOHO NpouibHbIX Aetaned. KpoHiteitH npeacTasisier coO0M KOPIYCHOE TEJIo
cpeanux radaputoB ¢ otBepctreM @80H7 moa moAIIMIIHUK TpEeHHUs, Pe3bOOBBIMU
KpCTIe)KHBIMH OTBepCcTHUSIMH MO6-7H, BbIeMKaMu JiJIsT OOJIETUYCHHSI MAacCChl JICTAIIH,
Ma3oM MUPUHOUN 36 MM JJIsl pa3MeIleHUs SJIEMEHTOB JPYTHUX JieTaneii B cOOpKe.

®opma neranu 00pa3zoBaHa COYETAHUEM IMPOCTHIX MOBEPXHOCTEN (IIJIOCKHUX,
UAJTUHAPUYECKUX) U CIIOXKHBIX TMOBEPXHOCTEN (KOHTYp JE€Tajd, BbIEMKHU,
CONPSHKEHUS ).

KpoHiTellH ycTaHaBIMBAaeTCs HAa paMe€ M CIYKHUT JUIsl KPEIUIEHUs TATH
MIPUBOJA CTBOPOK MEPEIHEN ONOPHI MIACCH.

PaGouas cpema — armocdepa, pabouee mgaBieHwe - armocdepHoe,
t°=50...80°C. Jletans mojBepKeHa BUOPAITMOHHBIM HArpy3KaMm.

CornpsikeHHs] TOBEPXHOCTEM JeTaldi HEOOXOAWMBbI ISl MPEeIOTBPAILICHUS
o0pa3oBaHUs YCTAJIOCTHBIX TpPEIIMH, TaK Kak JeTainb paboTaeT B YCIOBHUAX
3HAKOIIEPEMEHHBIX HArPy30K.

Kponmireiin ycranaBiuBaeTcsi B pamy 10 MOBEpXHOCTH 125 (JeBwIil TOpelr)
u npuBapuBaetcs. KonctpykTopckumu 0azamu siisiercsa orseperre W80H7, yeryn
133H14. Ilo HUM IPOUCXOIUT COSAMHEHNE KPOHIIITCHHA C TSITaMu B cOOpKe.

K sTuM moBepXHOCTSIM MPEabSABISIOTCS TMOBBHIINICHHBIE TPEOOBaHUS KaK IO

TOYHOCTH BBIITOJHCHHA PA3MCPOB U TOYHOCTH B3aMMHOI'O PACIIOJIOKCHUA.
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Jletanb «KpoHmTein» W3rOTABIIMBACTCA n3 JKaponpoOYHOH
penakcaronoctorkoit ctanu mapku 30XMA I'OCT 4543-71.

Cranp 30XMA npumeHseTcss il HW3TOTOBJIEHUS TOKOBKH 0OIIEro
Ha3HAYEeHUs, Ballbl, POTOPHI M JUCKU MNapOBBIX TypOUH, (JIaHIbl, KpEIe>KHbIe
netanu ¢ paboueit temmneparypoir 1o 450°C, coproBbie 3arotoBku. lIpuBenem B
tabmuuax 1 m 2 XUMHUYECKUH COCTaB M MEXaHWYECKUE CBOMCTBA CTalld MapKu
30XMA.

Tabmuna 1 - Xumuueckuii coctaB ctaan 30XMA (I'OCT 4543 - 72) [16]

S P
C Si Mn Ni Cr
He OoJjiee | He OoJiee

Mo Cu

0,26- | 0,17- | 0,40- 0,025 0025 | o003 | 08- | 0,15- | 100,3
0,33 0,37 | 0,70 1,1 0,25

Tabnuma 2 - Mexaandeckue cBoiictBa ctanu 30XMA (I'OCT 4543 — 71) [16]

Or Og Os \) a
MIla MIla % % Tix/om?
735 930 12 50 880

Texnonmornveckue cporictsa ctanu 30XMA [21]:

- remrieparypa koBku C° Hauana 1280, konua 830-720, oxJyiaxkieHUE B BOAE;

- CBAPUBAEMOCTH — OFPAHUYEHO CBapUBaeMasi;

- (pJIOKEHOUYCTBUTEIIBHOCTh — YyBCTBUTEIIbHA;

- CKJIOHHOCTh K OTHYCKHOW XPYNKOCTH — HE CKJIOHHA.

Cranp 30XMA ontumMaapHO NOAXOAUT JJISI M3TOTOBJICHHUSA JETaJId
«KpoHmrein».

Ha pucynke 1 npencrasinena 3D monens neranu « KpoHmTeidny.
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Pucynoxk 1 — 3D moxens neranu «Kponmreita»
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1.2. AHAJIHM3 TeXHOJOTMYHOCTH KOHCTPYKIIHH JeTATH

AHanu3 TEXHOJOTMYHOCTU KOHCTPYKIIMU W3JECNU MPOU3BOJUTCS C
LEJIbI0 TIOBBIICHUS IPOU3BOJUTEIBHOCTH TPYyAAd, CHWXKCHUS 3arpar u
COKpAILICHHS] BPEMEHH HA TEXHOJOTMYECKYIO OATOTOBKY IPOU3BOJICTBA.

TexHOMOTHYECKUIT aHAIU3 JeTadd MPOBOJMAT KaK KAaueCTBEHHBIA, TaK |
KOJIMYECTBEHHBIN [1].

Ha pucynke 2 nokaxxem 3cku3 aetanu «KpoHIITenH».

Dopmyaupo8Ka 0CHOBHBIX MEXHOIOSULECKUX 3A0aH.

OCHOBHBIC TEXHOJIOTHYECKHE 3a1auu (puc. 2).

OO6ecrneunTh Ka4eCcTBO:

- otBepctuii M6-7TH mo Ra3,2mMkM; ocTajdbHbIE TIOBEPXHOCTH TIO
Ra 12,5Mkm.

OO6ecneunTh TOYHOCTE:

- pe3b00BbIX O0TBepCcTU M6 1o kBanuteTy 7H; TUHEHHBIX pa3MepoB SMM U
I8 MM mo 15-my KBaJIMTETY; OCTaJdbHBIE IMOBEPXHOCTH M pasMepbl 1o 14-my
KBaJIUTETY.

- OGecrnieunth MapkupoBKy aeranu mpudrom [10-5 TOCT 2930-62.

Kauecmeennasn oyenxa mexnonocuunocmu 0emanu.

Koundurypamust nmeranm u Marepuan, W3 KOTOPOTO OHA W3TOTOBJICHA,
MO3BOJISIET TMPUMEHATH HaAmOOJiee MPOTPECCHBHBIC 3arOTOBKH, COKpAIIAIONIUe
00BEeM MEXaHUIECKON 00PabOTKH.

[Ipr KOHCTPYHMPOBAHUM JETAIN HUCIOIH30BATUCH MPOCTHIE TEOMETPUIECKUE
GbopMBI,  TO3BOJAIONINE  MPUMEHATh  BBICOKOMPOU3BOAMUTEIBHBIE  METOIBI
ob6pabotku. [IperycMoTpeHbl YI00HBIE M HAACKHBIC TEXHOJIOTHYECKUE 0a3bl.

Obecniedyena 1ocTaToyHas )KECTKOCTh JI€Talu.

[lpenycMoTpeHa  BO3MOXHOCTH  YAOOHOTO  TIOJBOJA  JKECTKOTO U

BBICOKOIIPOM3BOUTEIILHOTO HHCTPYMEHTA K 30HE 00paboTku aeranu. ObecnieyeH
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CBOOOJHBIA BXOJ W BBIXOJI MHCTPYMEHTa M3 30HBI 00paboTku. KoHCTpyKuus
JI€TaIu TO3BOJISIET BBIMOJIHATH 00pa0OTKY HA MHOTOILIMUH/IEIBHBIX CTAHKAX.

B ACTAJIN OTCYTCTBYIOT HC TCXHOJIOTHYCCKHUC IJICMCHTBI KOHCTPYKIIHH.

Konuuecmeennas oyenxka mexunonocuunocmu 0emainu.

Koadduurentsl TouHOCTH 00pabOTKH U KOIPOUIIMEHTHI IIEPOXOBATOCTH
onpenensaoTcss B cootBerctBuM ¢ ['OCT 18831-73. JIns storo HEoOXOauMO
paccuuTaTh CpPEJHIOI TOYHOCTh M CPEJHIOI0 IIEPOXOBATOCTh OOpPa0OTaHHBIX

noBepxHocTel. JlaHHbIEe MO AeTaldsIM CBeIEM B TaOJUIIbI 3 U 4,

OT——1®

R172 H8

133 H8

213 js12

b
®
@ 15 *5 @ 65
@ = @ @ 217 h12 @
5 5 ® 45
/
___] N
£ g 5 )
2 ome.

@ 136 20,1 @

Pucynok 2 — Ockus neranu «KpoHmTenn»
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rae 11— KBaJUTET;,
[11i — 3HayeHHe mapaMeTpa IIEPOXOBATOCTH;
Ni — KOJMYECTBO Pa3MEPOB MJIM MOBEPXHOCTEH I KaXKIOr0 KBAJIMTETA WU
IEPOXOBATOCTH.
Koaddunment Tounoctu onpenenum mo [4, c. 29], a pe3yabTaThl 3aHECEM B
Tadnuiry 3.

Ta6muna 3 — Onpenenenue K03QPUIIMEHTA TOYHOCTH

T n; Tin; T n; Tin;
7 3 21 15 2 30
14 22 308
2N = 27; 2Tin; =359
>T.-n. 359
T.,=—""1=—7=1329 1
¢ En, 27 (1)
1 1
K., =1- =1- =0,92 2
™ Tep 13,29 0,925 2)

BriBoa: Tak kak K.,=0,925>K,"P"=0,85 ciemoBaTenbHO AeTaNb 10 JAHHOMY
ITOKA3aTeNI0 TEXHOJOIHYHA.

Koadbdunuent mepoxosaroctn ompeaenum 1o [4, c. 30], a pe3ynbTaThl
3aHecEéM B TaOHILy 4.

Ta6muna 4 — Onpenenenre K03HPUIMEHTA TOUHOCTH

I1; N; I n; IT; N; I n;
3,2 3 9,6 12,5 23 287,5
2N = 26; 21T;-n; =297,1
1 Bl 2971 4. 3)
v zn, 6
1 1
=l-—=1-——= 4
K, =1 78 1 Ve 0,912 4)
Jlucr
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BriBoj: Tak kak Km=0,912>0,32 cnemoBaTenbHO, JIeTalb TSXHOJOTHYHA.
Koad durnenT ucmonp3oBanus MaTepyania.

m
_Mger 346 _ 0,421 (5)
m,,, 821

Huzkuit k03¢ uiimeHT wucnonap30BaHus MaTepualia TOBOPUT O TOM, YTO
0a30BbI BapUaHT MOJIYYEHHUs 3arOTOBKM HE ONTHUMAaJlieH (IIPOKaT), €ro cleayeT
3aMEHUTh Ha APYroil BUJ 3arOTOBKU, C YUETOM THUIMA MPOU3BOJCTBA, HAPUMED —

IIOKOBKaA.
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2. TEXHOJ/IOTTHYECKASA YACTD

TexHomornveckuit npoIiiecc U3TOTOBJICHUS JeTanu JOJKEH
COOTBETCTBOBATh THUILY NPOMU3BOJCTBA U €ro OPraHU3alUOHHO-TEXHUYECKUM
XapaKTEPUCTUKAM, KOTOPbIC ObLIIM OMPEICIICHBI BhIIIIE.

OO6uue mnpaBuia pa3pabOTKM TEXHOJOTMYECKUX MPOLECCOB OIMPEIEICHBI
I'OCT 14.301-83. B cOOTBETCTBUHM C YKa3aHHbIM CTaHIAPTOM TEXHOJIOTUYECKHE

MPOLECCHI MOAPA3ACIAOTCA HA TPU BUA: €AUHUYHBIN, TUIIOBOW U TPYIIIOBOM.

2.1. Onpenenenne TMNA MPOU3BOACTBA
Tunel NpoU3BOACTBA XapaKTEPU3YIOTCS CIEAYIOMINMU 3HAUCHUSIMU

ko3¢ urreHToB 3akpermienus onepanuii (Kso) [4, c. 33]:

Twun mpou3BOACTBA K30
MaCCOBOC. ....ooviiiiiiiiiiiieeiaanans 1
Cepuiinoe:

KpynHocepuiiHoe.................. cB. 1 7o 10
CpenHecepuitHOE. ................. cB. 10 no 20
MenKOCEpUMHOE. .....evenen...... cB. 20 mo 40
EnuanuHOe. ... ..o, cB. 40

Koaddunmnentom 3akperuienus: onepanuit K,, onpenensemoro no gopmymne

[4, c. 33]:
K;0=20/2P, (6)

rae > O - cyMMapHOE YUCIO Pa3fIMYHbIX OMNeparuii, 3aKPErI€HHbIX 32 KaKIbIM
paboYuM MECTOM;

> P — cymmapHO€ 4uciao pabounx MECT, Ha KOTOPBIX BBIMOJHSAIOTCS JaHHBIE
oTIepaIlnH.

['onoBast nporpamma Beimycka N=1150 miT.

Pacnonaras gaHHBIMH O IITYYHOM BpPEMEHH, OIpPEACIUM KOJUYECTBO

CTaHKoOB 110 [4, c. 33]:
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Mp= N-Tyr /(60-F1 M50 KpH), (7)
rne  F,=5919 4. — romoBoli QoHA BpeMeHH mnpH 3-X CMEHHOW pabdote
o0opy10BaHUS;

Nsx= 0,85 — HOpMaTHUBHBIN KOA(DPUITHEHT 3arpy3KH,
Ky — KO3 (UIIMEHT BHITIOJIHEHHUSI HOPM BpeMmeHH, Ky = 1,02.
YcraHoBUM 4Kca0 pabouux MecT P okpyriisist B G0NblIy0 CTOPOHY M,
Omnpenenum Qaktruecknii kK03 HUIHUEHT 3aTpy3KU 154 10 [4, c. 33]:

M. = My/P 8)
KonuuectBo onepanuii no popmyne [4, c. 33]:

O=Msu M1y (9)
Paccunraem K, nis pa3pabaTeiBaeMoro BapuanTa TeX. Mporecca:
m,= 1300-45,4/(60-5919-0,85-1,02)=0,19; npumy P=1;
N1.4.=0,19/1=0,19; 0=0,75 /0,19=3,94, npumem O=4.
Torna:
K, o= 4/1=4, 9410 COOTBETCTBYET KPYITHOCEPUHHOMY THITY TPOU3BOJICTB.
KonuuectBo neranei B mapTuu:

n= %, (8)
rie  a— MepUOJUYHOCTh MMOCTYIUICHHS 3aroToBOK, a=9 nHei [4, c. 33].

Torpa:

o_N-a_1150-9 _
254 254

A2uum

Tabnuia 5 - 3aBUCUMOCTh THIIa IPOU3BOJCTBA OT 0OBbEeMa BbITycKa (IIIT.) U MacChl

AcTalin
Macca Tun npoussoacTsa
JETANIH,
Kr. | equHMuHOe | MCIKOCEPUHHOE | CPEIHECEPHIHOE | KPYIMHOCEPUHHOE | MaccoBOE
<10 <10 10-2000 1500-100 000 75 000-200 000 200000
1,0-25 <10 10-1000 1000- 50 000 50 000-100 000 100000
2,5-5,0 <10 10- 500 500- 35000 35 000- 75 000 75000
5,0-10 <10 10- 300 300- 25000 25 000- 50 000 50000
>10 <10 10- 200 200- 10000 10000- 25000 25000
JIucr
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[Tpu macce metamu My.;=34,6 kr u rogoBoi mporpamme Beimycka N=1150
IIT., IPUMEM THUII MPOU3BOJICTBA MO TabJIHIIE 5 - CpeTHECEPUIHOE.

CepuiiHOE€ NOPOU3BOJACTBO XAPAKTEPU3YETCS HU3TOTOBICHUEM  W3ACIUHN
MEPUOIUYECKHA MOBTOPSFOIIMMHUCS MAPTUIMHU.

[Tpucnocobyienus — cnenuanbHble, IEPEeHATAXKUBAEMBIE.

Pexyminii MHCTpYMEHT — YHUBEPCAIbHBIA U CIIEHHAIbHBIM.

N3MepuTenbHbIA HHCTPYMEHT — YHUBEPCAJIBHBIN U CIIEIIUAJIbHBIN.

Hactpoiika cTaHKOB — CTAaHKHA HACTPOECHHBIE.

Pa3MelieHre  TEXHOJOTMYECKOTO  O0OpyJOBaHMsT — 1O X0y
TE€XHOJOTHUYECKOTO Mpolecca.

Buzel 3arotoBOK — mpokar, OTJIWBKH, IITAMIIOBKH.

Metonbl JOCTHMKEHHS TOYHOCTH - METOJ TIOJIHOM M HE IIOJHOHU
B3aMMO3aMEHSIEMOCTH.

KBamudukanus pabounx — paznuaHasi.

CebecTonMOCTh MPOAYKITUH — CPETHSIS.

2.2. Bb100p HCXOIHO 3aTOTOBKHU U METO/1a €€ MOJIy4YeHHsI

Hcxonuble naHHBIE:

- Macca getanu 34,6 kr;

- rabapuTtsl aetanm: 320x217x205 mwm;

- matepuai — ctasib 30XMA I'OCT 4543-71;

- rogoBoe yucio aetanen 1150 mrt.

Jnst  W3roTOBIIGHMSA  JeTaleil  MAIIMHOCTPOUTEIbHBIE  TPEANPUSTUS
UCIIOJIb3YIOT PA3JIMYHbIE BUJIBI TIPOKATa YEPHBIX U IBETHBIX METAJUIOB, CTAJIbHBIC
CJIIUTKH, YYTYH, aJIOMUHHH, TMOPOIIKOBBIE METAJUIyprHYecKUe MaTepuaibl U TIp.
[Tpu 130paHHOM KOHCTPYKTOPOM MaTepHuaje JeTajad BO3MOXKHBI Pa3IUYHbIC MTYTH
npeBpaiieHus nojaydadprukaTta B TOTOBYIO AeTanb. UeMm Kopoue OyAeT IMyTh TAKOTO
MPEeBpaIleHUs, TeM 00Jie€ SKOHOMUYHBIM OKa3bIBAETCS TEXHOJIOTHYECKUH MPOIIeCC

U3roToBIeHUs jaetanu. [losTomy mpu pa3zpaboTKe TEXHOJOTHYECKOTO MpoIecca,
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MpeXAe BCEro, HEOOXOAUMO OIIEHUTh BO3MOXKHOCTh W3TOTOBIEHUS JI€TalU
HETMOCPECTBEHHO U3 nosty(dadbpukara.

Ecniu pans wm3rotoBieHus JeTald HENb3d M0oa00parh moiydadpukar,
KOTOPBIM Cpa3y MOKHO MPEBPaTUTh B TOTOBYIO JI€Tallb, TO MPUXOJUTHCS CHaydasa
npeBpamnaTh nojydadbpukaT B 3aTOTOBKY, a 3aT€M — 3arOTOBKY B TOTOBYIO JI€Talb.
B Takux ciywasx mnpuxoauTcsi BbeIOMpatTh monydabpukar, oOecreuyrBaromun
SKOHOMUYHOE TMOJYy4YeHUE 3arOTOBKH, U U3BICKATh CIOCOO MOJYYEHHS 3arOTOBKH,
MO3BOJISIIONIMN TMPEBPATUTh €€ B JeTajlb C HAaUMEHBIIMMHU 3aTpaTaMu TpyAa U
Marepuarna.

B coBpeMEHHOM MalIMHOCTPOCHUU [JIsl TOJYYEHHsS] 3aroTOBOK JeTajiei
UCIIOIb3YIOT pa3HOOOpa3HbIE TEXHOJOTMUYECKHUE MPOLIECCHI:

- crmocoObl JUThA (B 3€MJII0, B OINOKaX, KOKWJIbHOE, IIEHTPOOEkKHOE, IO
BBITIJIABJISIEMBIM MOJICJISIM, B 000JIOUKOBBIE (POPMBI, IO/ TaBJICHUEM U JIP.);

- CIOCOOBI TIACTUYECKOTO JeopMUpoBaHUs METAIOB (CBOOOAHAS KOBKA
KOBKa B TMOJKJIaJAHBIX IITamIax, I[ITaMIOBKAa Ha MOJIOTaX M IIpeccax,
MEePUOANYECKUIN U MONEPEYHbII IPOKAT, BbICAJIKa, BbIIABIMBAHUE U JIP.);

- pe3ka;

- KOMOMHUPOBAHHBIE CIIOCOOBI IITAMIIOBKU — CBAPKH, JTUThSI — CBAPKH;

- IOPOIIKOBAsI METAJUTYPIusl U Mp.

['maBHBIMU aKTOpamMHu, OT KOTOPBIX 3aBUCUT BBIOOP TEXHOJIOTHYECKOTO
rpolecca MoJIydeHHs 3arOTOBKH, SIBJISIIOTCS cieayrotiue [17]:

- KOHCTPYKTUBHBIE (HOPMBI TOTOBOH JIE€TAIIN;

- MaTepua, U3 KOTOPOro IOJKHA OBITh H3TOTOBJICHA JIETANb;

- pa3Mephl U Macca 3arOTOBKU;

- KOJINYECTBEHHBIN BBINTYCK JICTAJICH B €IMHUILY BPEMEHHU U 00BEMBI TTAPTHH;

- CTOMMOCTH Mony(padbpukara, UCIONIB3YEeMOTO JJIS MOTYYSHHs 3ar0OTOBKH;

- ce0eCTOMMOCTh 3arOTOBKH, MTOJTYYCHHOW BRIOPAHHBIM CIIOCOOOM;

- pacxoj Marepuana U ce0eCTOMMOCTh MPEBPAIIECHUSI 3aTOTOBKH B TOTOBYIO

JeTalb.
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VYuuteiBas 3amanHblii MaTepuan — craib 30XMA, TpeOyemoil TOUYHOCTHIO
W3TOTOBJICHUS 3arOoTOBKHU - Jisi JaHHOW neranu «KpoHiiTeiH» Mbl  BbIOMpaeM
croco0 MOTy4YeHHUs 3arOTOBKHU — MOKOBKA HAa TOPU30HTAJIBHO - KOBOYHOUM MaIllinHe
[17].

C Uenpr0 MNOBBIIIEHHUS TOYHOCTHM PAa3MEpPOB M YIYUYHICHHIO KadyecTBa
MOBEPXHOCTEN NPUMEHSIOT NOJYTrOpsAYyI0 KOBKY, MpPH KOTOPOM OrpPaHUYECHO
okaJimHoOoOpa3zoBanue [17].

JlaHHBIN C€MOCOO MOJYYEHHsS] 3arOTOBOK COOTBETCTBYET CEPUINHOMY THUILY
IIPOU3BOJICTBA, YBEIWYMBACT IPOU3BOAUTEIBHOCTh TPYyJId, OTBEYAECT HOpPMaM

0€301acHOCTH.

2.3. Bb10op TexHoJIornyecKux 6a3 u pa3padoTka cxemM 0a3upOBaHUs

ba3zupoBaHue pemaer 3a7auyM B3aMMHOW OPHEHTALMM JETAICH U y3JIOB IIPU
cOopke u 00pabOTKe 3arOTOBOK Ha CTaHKaX. TexHomornueckue 0a3bl HCIOJIb3YIOT-
Csl JIJ1s1 OpEeIeTICHHsI TIOJIOKEHUS U3JEIUS B IPOIIECCE U3TOTOBICHUS.

BobinensitoT OCHOBHBIE U BCIIOMOTaTElIbHBIE TEXHOJOTHYECKUE 0asbl,
YEPHOBBIE U YUCTOBBIC OA3bI.

K OCHOBHBIM TEXHOJOTMYECKUM 0a3aM OTHOCAT TMPaByK IUIOCKOCTh U
otBepctie @80HS8. K BcmomoratenpHbIM 0a3aM OTHOCAT ma3 36MM M OOKOBBIE
MOBEPXHOCTH (pHC. 2).

K 4epHOBbIM 0a3aM OTHOCSAT IMOBEPXHOCTH, KOTOpPHIE HUCIIOIB3YIOTCS Ha
MIEPBBIX OINEpalUsIX, KOT/Ia OTCYTCTBYET 00pabOTaHHAsI TOBEPXHOCTb.

B namem cnydyae yepHOBOU 0a30i OyJneT HIKHSIS IUIOCKOCTh A (JUIIaeT
JieTadb TpeX cTeneHed cBoOO/Ibl), MOBepXHOCTh b (JiMillaeT netanh IBYX CTeNeHen
cBoOonbl). Takum oOpa3om, Oa3zupoBaHue He mnojdHoe. (Cxema YEpHOBOrO
0a3upoBaHMs TIOKa3aHa HA PUCYHKE 3.

UuctoBass 6aza — 2310 oOpaboTaHHAs MOBEPXHOCTb, Ha KOTOPYIO
YCTaHaBIIUBAETCA JIeTallb NMpu 00paboTke. B Haimiem ciydae 4yncTOBbIMH Oa3zaMu

Oyner miockocTh B (JiMiaeT aeTtanb TpeX CTENneHel cBOOOJbl) U MOBEPXHOCTH I
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(uiaer peTtanb ABYX cTemneHed cBoOojabl). Takum o00pa3om, OasupoBaHuE HE
MIOJTHOE.

Cxema 4yncTOBOro 0a3MpoOBaHUs IMOKAa3aHa HA PUCYHKE 4.

PucyHnok 3 - UepHoBble 0a3bl B pe1jiaraéMOM TEXHOJIOTHYECKOM Mpoliecce

2

N A

123

Pucynok 4 - YuctoBble 0a3bl B IpeyiaraéMoM TEXHOJIOTUYECKOM ITpoLiecce
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2.4. BbIOOp TEXHOJOIMYECKOro MapmpyTa o0padoTKu JAeTaiu
«KpoHureinn»

Texnomornveckuidi  Mapupyt  oOpabotku  neranu  «KpoHImTeitH»
npeacTaBieH B Tabmuine 6. OOpabaTbiBaeMble MOBEPXHOCTH OOO3HAUEHBI Ha
pUCYHKax 5 u 6.

Pucynok 5 — Ockus neranmu «KpoHmrenn»

45°
6 R172 H8

R15
2 pad. Ra3.2

@ 125
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Pucynoxk 6 — Ockus neranu «KpoHmTenn»
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Tabnuiia 6 — TexHomorudyeckuit MapupyT o0padoTku neranu «KpoHmTenH»

HanmeHnoBanue OO6pabarpiBacMast
MeTton 06paboTKu
onepaiuu, o00pyJ0BaHHE MMOBEPXHOCTh
1 2 3

YepHoBoe (ppe3epoBaHe BEpXHEH
IJI0CKOCTH ¢ npunyckoM 0,3 mm 19,20, 25
Caepiienue otsepetus J40 nox &80 4
®pe3epoBaHue JIETalM 10 YPOBHAM Z HA
riyouny Z-91.7
®pe3epoBaHue IETalu 110 YPOBHAM Z HA
r1youny Z-14.7 c60Ky ¢O CTOPOHBI 1,2
pa3zmepa 15
®peszepoBaHue IETaIU 110 YPOBHAM Z HA

005 Komnnekcnas Ha OLl | rny6uny Z-102.5 c60Ky co CTOpOHBI 15, 14

c UIry 30x45°
®pe3epoBaHue IETaIU 10 YPOBHAM Z HA
riyouny Z-106.7 c60Ky CO CTOPOHBI 12
25x50°
®peszepoBanue orBepcTus J80Ha 4
riyouny Z-115
®pesepopanne dacku 30x45° 16, 17
®pesepopanne dacku 25x50° u 5 x50° 26, 27
dpesepoBanue TOBEPXHOCTHU 65 €O 18
ctopoHbl 30x45°
dpe3epoBanue TOBEPXHOCTHU 65 €O o4
CTOpOHBI 25x50°
®peseposanue R15 co ctoponsl 15 3
®peseposanue R15 co croponsr 50x45° 3
®pesepopanne R50 co cTtoponsr 25x50° 15
[Tomunctka noBepxuoctu 125 co 2
cTopoHbl 50x45°
UYepHoBoe (ppezepoBaHme AETATH 110 13

015 KoMIDIeKkcHas Ha ypoBHsM Z Ha riyouny Z0.3

OIl ¢ UITY ®pesepopanue nasa 36 33,34
dpesepoBanue naza 36 33,34
®pesepoanue R40, 20°, R50 co 33,34
CTOpOHBI pa3Mepa 15
®pesepoanue R40, 20°, R50 co
cTopoHbl 50x45° 13,14, 15
qe(}))HOBOC (bpe3epoBaHne MOBEPXHOCTH 28. 29, 30
40
dpe3epoBaHue MOBEPXHOCTH 145 36
®pesepoBanue nosepxHoctu 205 co 37
CTOpOHBI pa3mepa 15
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OxkoHuaHue Ta0IUIIBI 6

1 2 3
dpesepoBanue MoBepxHOCTH 213 12
015 KoMILIeKCHAS  Ha dpesepoBanue MOBEPXHOCTH 50x45° 10, 11
Ol ¢ YIIV ®pesepopanue 80 4
®pezepoBanue nosepxHoctu 40° 28, 29, 30
Caepienne 5.1 mox M6 8,9
Caepienne J5.1 mox M6 8,9

2.5. Bb10op u onncaHue 000py10BaHUSA

Boibop THma cranka HEOOXOAMMO COMOCTaBUTh C €r0 BO3MOXKHOCTSIMU
o0ecrnieunTh TEXHUYECKHE TpeOoBaHUs, (HOPMBI U KayecTBO OOpadaThIBaeMbIX
MMOBEPXHOCTEM.

Bob160p 06opyaoBaHus 151 ONEpalMOHHON 00pabOTKU AETaNnu MpeiaraeTcs
BBITIOJIHSATH 110 CIEAYIOIIUM YCIOBUSIM:

- rabapuThl M pa3Mepbl CTaHKAa JOJKHBI TOJJIEPKUBATH Pa3Mephl
00pabaThIBaIOIIECH JETAH;

- BeIOpaHHOE OOOpYAOBaHHME JOJIKHO OOECIeYMBaTh 3aJaHHbIC TPEeOOBaHUSA
10 TOYHOCTHU U Ka4€CTBY MOBEPXHOCTEH JeTaNH;

- CTaHOK JOJDKEH MO3BOJSATH BECTH OOpabOTKy AeTalii Ha ONTUMAJIbHBIX
pexxumax o0paboTKu;

- 000pyI0BaHUE JOJKHO MOAAEPKUBATH JAHHBIN TUI MPOU3BOJICTBA.

B numiomHOM mpoeKkTe MpenasiaraeTcsi HMCIOIb30BaTh 00paldaThIBAIOIIUI
nentp ¢ UITY momenun DMU 80 P (mpo-Bo DMG MORI, Anonwus).

B OI1 ¢ YIlY monenu DMU 80 P mnpuMeHsieTcsl MOTHOE OXJIAXAECHUE U
ONTUMU3UPOBAHHASA KECTKOCTh OOHOBJICHHOM KOHCTPYKIHU, KOTOPBIEC CIyXkKaT
OCHOBaHMEM IS MAaKCUMalbHO  BO3MOXHBIX  ypOBHEHl  TOYHOCTH U
MPOU3BOJUTEILHOCTA 00PaOOTKHU.

XKecTtkocTh KpaitHe CTaOUIbHOW M BBICOKOTOYHOM KOHCTPYKIMH Oblia

yBennueHa Ha 30 %. HoBblii MHHOBAaIMOHHBIA AMCKOBBIA MAara3uH WHCTPYMEHTA
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o0ecrieunBaeT BBICOKYIO YHUBEPCAJIBHOCTh MPUMEHEHHUs, Bmemas A0 363
MHCTPYMEHTOB U 3aHUMasi MUHUMYM MECTA.

Ocob6ennoctu DMU 80 P:

- TouyHOCTh Ha 30 % BbIIIe, Onarogaps KUIKOCTHOMY OXJIAKJIEHHIO BCEX
MIPUBOOB

- 10 30 % Oombliie KECTKOCTU JIJIs MAKCUMAJIbHOWU MPOU3BOAUTEIHLHOCTH

- 10 30 % yMeHbIlIEHO MOTPeOJIECHUE PHEPTUU MOCPEICTBOM MPUMEHEHUS
MHTEJUIEKTYaJbHbBIX arperaToB

- MakcuMajibHas YHHUBEPCAJIbHOCTh U MHUHUMAJILHOE BpeMsi 0O0pabOTKH C
HOBOW ochi0 B ¢ moBeimenHon Ha 20 % KeCTKOCThIO, yriioM noBopota 250° u
BCTPOEHHOM KabelbHOU Tpaccoi

- CKOPOCTHOM WHHOBALIMOHHBIM JAWUCKOBBIM MAara3uH CO BPEMEHEM CMEHBI
MHCTPYMEHTOB 0,5 CeKyHObl H €MKOCTbIO A0 363 UWHCTPYMEHTOB IIpHU
MHUHHMaJIbHOM 3aHUMAE€MOM MPOCTPAHCTBE.

B tabmune 7 nmpeacraBiaeHbl TexHudeckue xapakTepuctuku OL DMU 80 P.

Tabnuma 7 - Xapakrepuctuku OL] DMU 80 P [18]

1 2
[Tepememenns o X, Y, Z 800x1050 x850 mMm
Pabounii mmuHae b
MakcuMaibHasi 9acTOTa BPAIICHUS 8000
IINAHIEA, 00/MUH
8000 o6/muH, ISO/BT 40 35/130 xkBt/Hm
HNHCcTpyMeHTANbHBIH Mara3uH
Bpems cMeHbI HHCTpyMEHTa 0,5¢
Koi-Bo mo3umuii B aBTOMaTHYECKOM 40

CMCHIIMKC HHCTPYMCHTA

MakcumainbHast Macca UHCTPYMEHTA 5,4xr

Paboune nepememenusi

MakcumanbHasi CKOPOCTh XOJIOCTBIX 30
nmogad, M/MUH
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OxkonuaHue Ta0IUIIBI 7

1 2

MakcuMaibHbIe padoune mojgayu mo ocsm, | 12,7
M/MUH

Paooumnii cToa

PaGouas muromaan @900 x 700 Mmm
Makc. Harpy3ka 1500 xr
HNHCcTpyMeHTANbHBIH Mara3uH

ISO/SK 40 40/63 siueex
Cucrema UIlY

Siemens Sinumeric

Ha pucynke 7 mokaszan Ol DMU 80 P, na pucynke 8 pabouast 30Ha.

Pucynoxk 7 — O6pabatsiBatomuii neatp OLl DMU 80 P
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Pucynok 8 — Pabouas 3oua OLl DMU 80 P

2.6. Bb100Op MeTaJIOpe:KyIIero HHCTPYMEHTA U PeKUMOB Pe3aHu sl

B aumiioMHOM TIpOEKTE MCIONIB3YI0 PEXYIIUI MHCTPYMEHT (pupMm «Seco»,
«Skif», «Komet» u «Garant».

Pexymuii HWHCTpYMEHT IS pa3pabaThiBAEMOTO  TEXHOJOTUYECKOTO
mporiecca BbIOMpaeM, B COOTBETCTBUM C PEKOMCHIANMSAMH, HW3JIOKCHHBIMUA B
Karajorax MeTaUIOPEKYIIero MHCTpyMeHTa GupM «Seco», «SKif», «Komet» u
«Garant».

[Ipu BEIOOpPE WHCTPYMEHTA M «HAYAIBHBIX» PEXKUMOB PE3aHUS, TEPBBHIM
JIeJ10M, HEOOXOAUMO OIPEETUTh MPUHAICKHOCTh 00padaThiBAEMOTO MaTepuasa
K OIHOM W3 MIeCTH Tpynm. OTa Kiaccu(uKaius MaTepuajoB BeIeTcs B
cooTBeTCTBUM cO cTanmaptom ISO 513: mpeacraButenu (MaTepuaibl) Kakaou
TPYIIIBI BRI3BIBAIOT B TIPOIIECCE UX 00PaOOTKM KAaYECTBEHHO OJJMHAKOBBIN THII
HArpy3KH Ha PEXYIIYI0 KPOMKY, U, COOTBETCTBEHHO, TTOIOOHBIN THUT U3HOCA.

Crans 30XMA oTHOCHTCA K Tpymme matepuainos P-3 [13, c. 674].

Onepanus 005 Kommiekcnas na OL ¢ UITY
[lepexox 1. UepnoBoe ¢pe3epoBanue BepxHed tiockoctu 19, 25 ¢

npuiryckom 0,3 MM.
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®pesa TtopueBass MT200-063A22R06RP10 [12, c. 76] (puc. 9), rae
o6o3Haueno: MT200 — tun ¢pe3ssl, 63 — nuamerp pe3anusi, A — TUII XBOCTOBHKA,
22 — nuaMeTp TMOCagO9YHOTO OTBepcThs, R — Hampasnenue pe3anus (mpasoe), 06 —

yucIio miactul (3yoneB), RP10 — Tun miacTuHBI.

Pucynok 9 - ®@pesa ToprieBas
Pasmepsr ppesbr: D=63mm, a=5Smm, D1=53mm, L=20mm, d=22H7, H=40mwm,
Z=6 [12, c. 76].
[Tractuna RPHX10T3MOSN HSP35 [12, c. 47], rae o6o3naueHo: R —

dbopma turactuHel (kpyriaas), P - 3agauii yroia (pasen 11°), H — kiace Tounoctu, X
— ucnonaenne CMIL, 10 — auamerp kpyrioit mnactuasl (10mm), T3 — Tommmna
(3,97mMm), MO — amameTp BIUCAHHON OKPYKHOCTH, S — HCIIOJHEHHE PEKYIICH
kpomkH, N — HanpaBienue pe3anusi, HSP35 — marepuan tractunsr [12, ¢. 18-19].

HSP35 — TBepapiii crutaB ¢ mOKpBITHEM 1Jisi (ppe3epoBaHUs CTadd, B TOM
yucie Hepkaseroreid. OopadoTka Ha cpeaHuX ckopocTiax 06e3 npumenenus COX
[12, c. 13].

PexoMeHmyeMble peKUMBI Pe3aHUs: pmax=oMM, f=0,08...0,16 mm/3y0 [12, c.
4471, Vc=150...220m/muH [12, c. 442].

Be16op tuna ¢pessr 1 CMII nokaszans! Ha pucyHkax 10 u 111.
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@KM@!M TopuoBble DPE3bl
MT200...RP10 S Pl

TopuoBkle thpesbl ¢ Kpyrnbimu CMI

*OcHoBHOE Ha3Ha4YeHWe - YepHoBanA KonupoeankeHanA obpaboTka, 4 | I |
hpe3epoBaHue NNOCKOCTEN. o [
*BoaMoXHO ABUXeHWe noga4yu OoA4HOBPEMEHHO No Tpem
KoopaMHaTam. \ =
*Bricokan acpekTMBHOCTbL (hpe3epoBaHMA LIMPOKOro CheKkTpa | +
MaTepuanos, BKNIOYas HEpPXaBewLyio cTanb, THTAHOBbIE W
annoMUHHUEBLIE CNNaBbl. ‘P? 0 /’;f
]
D1
D
HopmaneHbil waz2 my6uHa peszanua oo 5 Mm
Pasmepbl, MM Nmax =N
OBosHaueHne é % ,
D a D1 L H d Z |RPM| kr 2 Kon. {
MT200-040A16R03RP10 | 40 5 30 19 40 16 3 |19300] 0,2 3
MT200-050A22R05RP10 | 50 5 40 20 40 22 5 |17300( 0,3
MT200-063A22R06RP10| 63 | 5 | 53 | 20 | 40 | 22 | 6 |15000[ 03| RPx10T3MO.. 6| T3007s508 [ TP
MT200-080B27R08RP10 | 80 5 70 22 50 27 8 |13000( 0,7 '
MT200-100B32R10RP10 | 100 5 90 25 50 32 10 |[10000| 0,9 10

Pucynok 10 — Bei6op Tuma ¢pe3sbt
CMeHHble pexyuwue nnacTuHbl @K_%/@!M/

@e90@e®

RPHX..-SN RPHX..-AL RPHX..-H RPHX..-T RPNX..-S
OcHoBHble pa3mepbl @ - OcHoBHoe
Pasmep | I | s [d1]| npuMeHeHme
MM o - JononHuTenbHoe
npuMeHeHWe
RP..X10... 10 [397] 34 [ 1 _
4 - Hosuiit cnnas
Mapka TBepgoro cnnaea
M NN s [H
O6GosHauenne |Q|=2 2 = 2 = = ulz2|2 2 4 (5]
o | 5 w8 g A EIEIEE g Slgle|(B(S|w|2|2|e|2|S|alal=
SISIRI212(22121R(5(8I212(12(2I2|2|R(2(E(2]|E]2[2(2|2|0| 2[5
=) k=) =) = e L L L R E E E E E E E R E E E E E EE E E R R
ESIEEEES RS F | = X (XX | X | X | X [EEEEE e e | X =
RPHX10T3MOEN-H O|0 o0 (@]
RPHX10T3MOEN-T o) o [ I
RPHX10T3MOSN o0 000 0|0|0|® o0 e (o]
RPHX10T3MOSN-SF ) o| [0 ® (o)
RPHX10T3MOSN-SM (0] [ ] (@]

Pucynok 11 — Beibop tuna CMII
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[lepexon 2. Ceepnenue orBepctus 40 mox &80.

Caepiio pupmbl «Komet» co cmennbivu tiactuaamu U45 64000 [14, c. 60]

(puc. 12)

Pucynoxk 12 —CBepno co CMEHHBIMU IUTACTUHAMU
Pa3mepsl cBepna (puc. 12): d=63mm, L=243mm, N=200mm [14, c. 60].
[Tractuna SOGX 120408 BK8425 [14, c. 61].
Pexomenmyemsbie peskumbl pesanus: f=0,15 mm/006 [14, c. 71], Vc=180m/Mun
[14, c. 70].
[lepexon 3. @pe3epoBanme neTaIl MO YPOBHIM Z Ha Tryouny Z-91.7.

®dpeza R220.69-0063-10-5A [13, c. 28] (puc. 13).

Pucynoxk 13 — ®pe3a R220.69
Pa3meps! ¢pesst (puc. 13): a,=9mm, D =63mmM, Dsp=52mm, 1;=40MmM, Z=5
[13, c. 28].
[Tnactura XOMX 10T308TR-M06 MP2500 [13, c. 622].

Pexomenmyembie pesxxumbl pesanns: f=0,11 mm/3y6 [13, ¢. 30],

Vc=275m/muH [13, c. 31].
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[lepexon 4. @pe3epoBanue nopepxHocre 1 n 2 mo ypoBHAM Z Ha TIIyOUHY
Z-14.7 cOoky.

®dpesza R220.69-0063-10-5A [13, c. 28] (puc. 13).

[Tracruaa XOMX 10T308TR-M06 MP2500 [13, ¢c. 622].

Pexomenmyembie pesxkxumbl pesanus: f=0,11 mm/3y06 [13, c. 30],
Vc=275m/mun [13, c. 31].

[Tepexon 5. ®@peszepoBanne noBepxHoctedl 14 m 15 mo ypoBHAM Z Ha
rryouny Z-102.5 co6oky co ctoponsl 30x45°.

®dpeza R220.69-0063-10-5A [13, c. 28] (puc. 13).

[Tracrnaa XOMX 10T308TR-M06 MP2500 [13, c. 622].

Pexomenayembie pesxxumbl pesanus: f=0,11 mm/3y06 [13, c. 30],
Vc=275m/muH [13, c. 31].

[lepexon 6. @pe3epoBaHUEe MOBEPXHOCTD 2 MO YPOBHSIM Z Ha TIIyOUHY
Z-106.7 cOoKky co cTopoHbI 25x50°

dpesa R220.69-0063-10-5A [13, c. 28] (puc. 13).

[Lractnaa XOMX 10T308TR-M06 MP2500 [13, c. 622].

Pexomenmyembie peskumbl pezanns: f=0,11 mm/3y6 [13, c. 30],
Vc=275m/mun [13, c. 31].

[lepexon 7. @pe3epoBanue oTBepcTus 4 Ha riyouny Z-115

®dpesza R220.69-0040-10-6A [13, c. 28] (puc. 13).

[Tracruaa XOMX 10T308TR-M06 MP2500 [13, c. 622].

Pexomenayembie pesxxumbl pesanus: f=0,11 mm/3y06 [13, ¢. 30],
Vc=275m/mun [13, c. 31].

[Tepexon 8. ®peszepoanue dhacku 30x45°, pasmepsl 16, 17.

®dpesza R220.69-0040-10-6A [13, c. 28] (puc. 13).

[Tnactura XOMX 10T308TR-M06 MP2500 [13, c. 622].

Pexomenmyembie peskumbl pesanns: f=0,11 mm/3y06 [13, c. 30],

Vc=275m/mun [13, c. 31].
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ITepexon 9. dpesepoBanue packu 25x50° u 5 x50°, pazmeps! 26, 27.
®dpeza R220.69-0040-10-6A [13, c. 28] (puc. 13).
[Tracruaa XOMX 10T308TR-M06 MP2500 [13, c. 622].

Pexomennyembie pesxxumbl pesanus: f=0,11 mm/3y06 [13, c. 30],

Vc=275m/mun [13, c. 31].

18.

[Tepexon 10. @pezepoBanHue MOBEpXHOCTU 65 co cTopoHbl 30x45°, pazmep

dpesa R220.69-0040-10-6A [13, c. 28] (puc. 13).
[Tractuaa XOMX 10T308TR-M06 MP2500 [13, c. 622].

Pexomenmyembie pesxumbl pezanns: f=0,11 mm/3y6 [13, c. 30],

Vc=275m/muH [13, c. 31].

[Tepexon 11. ®pesepoBanue R15 co croponsr 15, pasmep 3.
®pesza R220.69-0040-10-6A [13, c. 28] (puc. 13).
[Tracrnaa XOMX 10T308TR-M06 MP2500 [13, c. 622].

Pexomenmyembie peskumbl pezanns: f=0,11 mm/3y6 [13, c. 30],

Vc=275m/muH [13, c. 31].

ITepexon 12. ®pesepoBanue R15 co ctoponsr 50x45°, pasmep 3.
®pesa R220.69-0040-10-6A [13, c. 28] (puc. 13).
[Tracrnaa XOMX 10T308TR-M06 MP2500 [13, c. 622].

Pexomenmyembie pesxxumbl pezanns: f=0,11 mm/3y6 [13, c. 30],

Vc=275m/mun [13, c. 31].

ITepexon 13. @peszepoBanne R50 co croponsr 25x50°, pasmep 15.
®pe3a R220.69-0040-10-6A [13, c. 28] (puc. 13).
[Tracruaa XOMX 10T308TR-M06 MP2500 [13, c. 622].

Pexomenmyembie peskumbl pesanns: f=0,11 mm/3y06 [13, c. 30],

Vc=275m/mun [13, c. 31].

ITepexon 14. IToguuctka noBepxHocTH 125 co ctoponsr 50x45°, pazmep 15.
®dpeza R220.69-0040-10-6A [13, c. 28] (puc. 13).
[Tracruaa XOMX 10T308TR-M06 MP2500 [13, c. 622].
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Pexomenmyembie pesxxumbl pezanus: f=0,11 mm/3y6 [13, c. 30],

Vc=275m/mun [13, c. 31].

Onepanus 015

[lepexon 1. YepHoBoe ¢peszepoBanre moBepxHOCTH 13 mo ypoBHsM Z Ha
rnyouny Z0.3

®pe3a konneBas GARANT 215715 [15] (puc. 14).

4

= N R
¥ ol

|
Pucynok 14 — ®pe3sa topueBas GARANT

Pasmepsl dpessl (puc. 14): auamertp pexyiei kpoMku D =50Mwm,
L osu=63MM, Z=9, dg=40Mm [15].

[Tractuna APKX 160424R HB7635 (apt. Ne215756) [15].

Pexomennyemblie PEKUMBI pe3aHus: =0,15mMMm/3y0, Apmax= MM,
Vc=150m/mun [15].

ITepexon 2. @pe3epoBanue maza 36 pazmepsl 33,34 npeaBapUTEIIBHO.

®pe3a topresas MT190-020Z20R03AD10-L130-IK [12, c. 157] (puc. 15).

[Tracrnaa ADKT10T304SR-SR HSP35N [12, c. 157].

PexomeHmyeMble peKUMBI pe3aHus: dpmax=10mm, f=0,05...0,18 mm/3y6 [12,
c. 454], Vc=110...120m/muH [12, c. 157].

Pasmepsr ppesbr: D=20mm, a=10mm, d=20mm, H=70mmM, Z=3, L=130mm
[12, c. 157] (puc. 15).
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ITepexon 3. @pezepoBanue naza 36 pazmepsl 33,34 OKOHYATEITBHO.

ey —  ———— e ——— A ———

!
o
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Pucynok 15 — ®pe3a koHueBas

®pe3a konnenas R217.69-0816.RE-10-2A [13, c. 80] (puc. 16).
[Iracrnaa XOMX 10T308TR-M06 MP2500 [13, c. 622].

Pexomennyembie pesxxumbl pesanns: f=0,11 mm/3y6 [13, c. 30],

[lepexon 4. ®peseposanne R40, 20°, R50 co ctopons pazmepa 15.

Vc=275m/muH [13, c. 31].

q—.‘."—>|
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Q
a= a
v ¥ N "f

Pucynoxk 16 — ®pe3a koHiieBast

®pe3a konneBas GARANT 215715 [15] (puc. 14).
[Tmactuna APKX 160424R HB7635 (apt. Ne215756) [15].

H3zm.
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Pexomenayemble PEKUMBI pe3aHus: =0,15mMm/3y0, Apmax= MM,
Vc=150m/mun [15].

[lepexon 5. ®pesepoBanue R40, 20°, R50 co croponsr 50x45°, pazmepsr 13,
14, 15.

®pe3a konneBas GARANT 215715 [15] (puc. 14).

[Tractuna APKX 160424R HB7635 (apt. Ne215756) [15].

Pexomenayembre PEKUMBI pe3aHus: =0,15mMMm/3y0, Apmax= MM,
Vc=150m/mun [15].

ITepexon 6. UepHoBoe ¢gpeszepoBanne nmoBepxHoctu 40°, moBepxHOCTH 28,
29, 30.

®pe3a konnesas GARANT 215715 [15] (puc. 14).

[Tractuna APKX 160424R HB7635 (apt. Ne215756) [15].

Pexomennyembre PEXKUMBI pe3aHus: =0,15mMMm/3y0, Apmax= MM,
Vc=150m/mun [15].

ITepexon 7. @pe3epoBanne noBepxHOCTH 36 B pazmep 145mm.

®pe3a konneBas GARANT 215715 [15] (puc. 14).

[Tractuna APKX 160424R HB7635 (apt. Ne215756) [15].

Pexomennyembre PEKUMBI pe3aHus: =0,15mMMm/3y0, Apmax= MM,
Vc=150m/mun [15].

Ilepexon 8. ®dpe3epoBanue moBepxHOCTH 37 B pazmep 205MM CO CTOPOHBI
pasmepa 15mm.

®pe3a konneBas GARANT 215715 [15] (puc. 14).

[Tractuna APKX 160424R HB7635 (apt. Ne215756) [15].

Pexomennyemore PEKUMBI pe3aHus: =0,15mMMm/3y0, Apmax= MM,
Vc=150m/mun [15].

[lepexon 9. ®pe3epoBanne moBepxHocTH 12 B pazmep 213mm.

®pe3sa konneBas GARANT 215715 [15] (puc. 14).

[Tracrnna APKX 160424R HB7635 (apt. Ne215756) [15].
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Pexomenayemble PEKUMBI pe3aHus: =0,15mMm/3y0, Apmax= MM,

Vc=150m/muH [15].

ITepexon 10. dpezepoBanue noBepxHocT 10 u 11 B pazmep 50x45°.
®pe3a konneBas GARANT 215715 [15] (puc. 14).
[Tracruna APKX 160424R HB7635 (apt. Ne215756) [15].

Pexomennyembre PEKUMBI pe3aHus: =0,15mMm/3y0, Apmax= MM,

Vc=150m/mun [15].

ITepexon 11. ®peszepoBanue orBepcTure 4.
®pe3za TopreBas MT190-020Z20R03AD10-L130-1K [12, c. 157] (puc. 15).
[Tracrnaa ADKT10T304SR-SR HSP35N [12, c. 157].

PexomeHmyeMble peKUMBI pe3aHus: dpmax=10Mm, f=0,05...0,18 mm/3y6 [12,

c. 454], Vc=110...120m/muH [12, c. 157].

ITepexon 12. ®pesepoBanue nosepxHoctei 28, 29, 30 B pazmep 40°.
®pe3a konneBas GARANT 215715 [15] (puc. 14).
[Tractuna APKX 160424R HB7635 (apt. Ne215756) [15].

Pexomennyembre PEKUMBI pe3aHus: =0,15mMMm/3y0, Apmax= MM,

Vc=150m/mun [15].

[lepexon 13. Cepnuts 3 oTBepcTus 8 U 9 nox pe3rdy M6.
Ceepiio SD205A-5.1-32-6R1 (puc. 17) [13, c. 51].
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Pucynok 17 - Ceepino crimpanpHoe SD205
Pa3mepsl cBepna: 1,=82mm, |1,=46mm, 1.=36mm, lg=44mmMm, d=6h6[13, c.

157] (puc. 17).

124].

Pexomennyembie pexumbl pezanws. f=0,17mm/06, Vc=155m/mun [13, c.
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DNEeMEHTHI PEKUMOB pe3aHus CBEAEM B Ta0IuUIy 8.

Tabmuma 8 - DieMeHThI peXKuMa pe3aHus 1o Iepexoaam

HaunmenoBanue oneparuu, t, MM So, SwMm, n, V,
repexo/ia, Mo3uLu MM/00 | MM/MUH |00/MUH | M/MUH
Onepanus 005 Kommiiekcuas
na OIl ¢ UITY
Ilepexon 1 2,5 0,60 741 784 155
[lepexon 2 2,5 0,15 215 1433 180
Ilepexon 3 2,5 0,55 765 1390 275
Ilepexom 4 1,0 0,55 765 1390 275
[lepexon 5 2,4 0,55 765 1390 275
Ilepexon 6 1,0 0,55 765 1390 275
Ilepexon 7 0,6 0,66 1445 2189 275
Ilepexon 8 0,6 0,66 1445 | 2189 275
Ilepexom 9 0,6 0,66 1445 | 2189 275
Ilepexonx 10 0,6 0,66 1445 | 2189 275
Ilepexom 11 0,6 0,66 1445 | 2189 275
[Tepexon 12 0,6 0,66 1445 | 2189 275
Ilepexom 13 0,6 0,66 1445 | 2189 275
Ilepexon 14 0,6 0,66 1445 | 2189 275
Onepanus 015 KomniiekcHasi
na Ol ¢ UITY
Ilepexon 2,5 1,3 1290 955 150
Ilepexon 2,2 0,15 263 1752 110
Ilepexon 3 0,3 0,12 64 5474 275
Ilepexom 4 2,0 1,35 1290 955 150
[lepexon 5 2,5 1,35 1290 955 150
Ilepexomx 6 2,2 1,35 1290 955 150
Ilepexon 7 0,3 1,35 1290 955 150
Ilepexon 8 2,4 1,35 1290 955 150
[lepexom 9 1,0 1,35 1209 955 150
Ilepexom 10 0,6 1,35 1290 955 150
ITepexon 11 0,6 0,15 263 1752 110
Ilepexon 12 0,6 1,35 1290 955 150
[Tepexon 13 0,6 0,17 1115 6557 105
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2.7. PacueTr npunyckoB

Tabauunvlii Memoo pacuema npunycKos

Ha pucynke 18 mokakem 3CKU3 JIeTaiu, MPOCTABUM Pa3Mephl U Ha3HAUYNM Ha

HUX NPUIYCKU U AOMYCKHU 1o [4, c. 52 Tabu. 3.9, c. 54 tabxn. 3.10], a pe3ynbrarsl

3aHeceM B Tabuuiry 9.

® 2——0®

®

133 H8

320

@
125 @) &
@ © ® 217 h12
@ 30 @
@
N
@

Pucynok 18 — Dcku3 neranu «KpoHmTeinH»
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Onpeodenum ucxoomslil UHOEKC 3a20MOBKHU.

Macca 3arotoBku m, = 82,4 xr.

ITo conepxanuto yrnepona ctainb 30XMA oTtHOocuTcs K rpynre craieit M1

[4, c. 48].

[lo cooTHomieHUI0O 00BbEMaA JeTaid K 00BEMY 3JEMEHTApHOU (GUTYpHI B

cinoxkaoctu C1 [4, ¢.47]. Kiacc Tounoctu mokoBku T4 [4, c. 49].

KoTopyto BruchiBaetcs Aetanb Vper/Vi3ar=4430218/6560000=0,675 creneHsb

ITpu macce 3arotoBku 49,2 Kr HCXOaHbIN HHAEKC paBeH 14 [4, c. 50 Tadm. 3].

Tabnuia 9 - [Ipunycku 1 10MyCKH HA MEXaHUYECKYH0 00padOTKyY

Texnonornueckue|[loepxnocts([Ipunyck,| Pa3smep, |OTknoHEHHs, MM
MEPEXObI MM MM
1 2 3 4 5 6

3arorosxka - 1 2,0 129 +2,1 -1,1
IIOKOBKa 2 2,0 129 +2,1 -1,1
3 1,9 52 +1,8 -1,1
4 2,4 218 +2,7 -1,3
5 1,9 69 +1,8 -1,0
6 1,9 69 +1,8 -1,0
7 2,4 133 +2,1 -1,1
8 2,6 325 +2,7 -1,3
9 2,6 325 +2,7 -1,3
10 1,9 68,5 +2,1 -1,1
11 2,4 222 +2,4 -1,2
12 2,4 222 +2,4 -1,2
13 15 31,5 +1,6 -0,9
14 2,4 210 +2,7 -1,3
15 2,0 149,5 +2,1 -1,1
16 2,4 210 +2,7 -1,3
dpesepoBaHue 1 2,0 125 +0 -1,0
OJIHOKPATHOE 2 2,0 125 +0 -1,0
3 1,9 50 +0,3 -0,3
4 2,4 213 +0,6 -0,6

5 1,9 65 +0 -0,74

6 1,9 65 +0 -0,74

7 2,4 133 +1 0

8 2,6 320 +0 -1,4
9 2,6 320 +0 -1,4

10 1,9 65 +0 -0,74
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Oxkonuanue Ta0IUIIBI 9

1 2 3 4 5 6
®dpesepoBanHne 11 2,4 217 +0,6 -0,6
OJTHOKPATHOE 12 2,4 217 +0,6 -0,6
13 1,5 30 +0 -0,52
14 2,4 205 +0 -1,15
15 2,0 145 +0 -1,0
16 2,4 205 +0 -1,15

2.8. PacueT TeXHMYECKHX HOPM BPEMECHHU
B CGpHﬁHOM MMPON3BOACTBC HOPMA HITYYHO-KAJBKYJIIMUOHHOTO BPEMCHU

ompenaensiercs o ¢popmyite [5, ¢. 99]:

T..

n

T,

Tm_K: +Tmm:T_3+to+tB+t05+tom1 (16)

rae  Tn-s — MOATOTOBUTENBHO-3aKIIIOUUTETBHOE BPEMSI, MUH;
Twr — WITy4HOE BpEMSI HA OIEPALINIO, MUH;
N - KOJIMYECTBO JIeTAJICH B mapTuu, N=421rT;
to - OCHOBHOE BpEMSs, MUH;
ts - BCrloMoraTesbHOe BpeEMsi, MUH;
to6 - BpeMs Ha 00CITy)KHMBaHUE PabOUYEro MecTa, MUH;
tor - BpeMsI IepephIBOB Ha OTABIX U JIMYHBIC HAJJOOHOCTH, MHH.

BcmomoratensHoe BpeMs onpenensercs mo gpopmyse [5, ¢. 99]:
te=tyc+ls.0t{yn+lus, (17)
rie  lyc- Bpems Ha yCTaHOBKY M CHATHE JIETANH, MHH,
ts0 - BpeMs Ha 3akpernieHue U OTKpEMIEHNE ETANH, MUH,
tyn - Bpemst Ha pueMBI yTIpaBIeHNs, MUH,

tI/I3 - BpEM:A Ha UBMCPCHUC ACTAIU, MUH.

Bpewms oOciykuBanust pabouero BpeMeHU OMPEAEIISIETCS 10

dopmyne [5, c. 99]:
to6 =lrex +t0pr, (18)
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rac tTeX - BpEM:A Ha TCXHHUYCCKOC O6CJIy}KI/IBaHI/Ie, MUH,

topr - Bpems Ha opraEu3anOHHOE 0OCTYKUBAHUE, MUH,

OcuoBnoe Bpems [5, ¢. 100]:

rie L- pacdeTHas JJIUHA, MM;

| - 9UCII0 pabOYUX XOJIOB.

Pacuetnas qmna [5, c. 101]:
| =1+, +1..,
rne  Lo- minna 00pabOTKH MOBEPXHOCTH, MM;

EBp‘ BCJIMYWHA BPC3aHUS NHCTPYMEHTA, MM,

Lrep- BemuumHa mepe6era, M.

Pacuer Bpemenu npousseneH ajist 005 MHuoroueneBas
Onpenenum MTYYHO-KAIBKYISLIHOHHOE BpEMS
Turx = Tur + T/
Tur =To + Ty + Tor + Tose
rae T, - OCHOBHOE BpeMS

Ty - BCIIOMOTaTENbHOE BpEMS
Tor - BpeMs Ha OT/ABIX U JIUYHBIE TOTPEOHOCTH
Tosc - BpeMst Ha oOciTy>)kuBaHue paboyero Mecra

TO = LXI *SM

(19)

(20)

(10)

(11)

(12)
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rac

rac

L - nnmuHa 06paboTKH
| - grci0 MpPoXo0B
To =300 Mun
Te=Ty+ Tyep + ZTnep + Ty
Ty - BpeMsl Ha YCTaHOBKY J€TalIn
Thep - BPEMS CBA3aHHOE C ITEPEXOIOM
Y Tnep - BpeMs He BOIIEAIIEE B KOMILIEKC
Tys - BpeMsI Ha U3MEpPEHUE AETAIIN
T,=20,9 mun
Onpenennm onepaTuBHOE BpeMs

Ton =T, + Ty =320,9Mmun

(13)

Bpems Ha otnbix u nuuHble notpedHoctu T, ompenensiercs kak 4% ot

OTIEPAaTUBHOTO, TO €CTh T o, = 12,84 MuH.

Bpewms na o6cmyxuBanue Ty = 12,84 muH.
HItyanoe Bpemsi: Ty,= 345,78 mum.

[loaroroButenbHO-3aKIIOUUTENBHOE BpeMsi: T, = 14 MuH.

ITyuHO-KanbKyISHOHHOE BpeMsi: Typy = Ty / N+ Ty = 345,8 mun.

Onepauust 015 MuoroneneBas. YcrtaHoB b
Ty =9.37 mun.

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

- BpEMs, CBA3aHHOE C NEPEXOAOM lpep = 0,8 MUH.

AMn 44.03.04.730.M3
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- BpEMs, HE BOLIEIIIEE B KOMIIIEKC ) tep = 0,7 MUH.

- Bpems Ha usMepeHue t,,, = 0,4 MuH.

OnepatuBHoe Bpems T, = 10.47 muH.

Ty = 2.2 MuH.

Bpems Ha otnbix u nuuHble notpedHocTH T, ompepensiercs kak 4% ot

ONEPATUBHOTO, TO €CTh T oy = 0,14 MuH.

Bpewms na o6cnyxuBanue Ty, = 0,14 MuH.

[Iryunoe Bpems: Ty,= 11.4 mun.

[ToaroToBUTENBHO-3aKITIOYUTENBHOE BpeMs: T, = 24 MUH.

[ITyuHOo-KanbKyIAIHOHHOE BpeMsi: Ty = Ty / N+ Ty = 345,92 Mum.

Tabmuma 10 - Hopmbl Bpemenu

OHepaHI/IH TO TB TOH TOTI[ T06c THIT Tn3 THIT.K
005 300 20,9 13209 |12,84 |12,84 | 345,78 |14 345,92
010 60 13 73 2,92 2,92 78,84 |12 78,5
015 90 20,9 110,9 |44 4,4 119,7 |26 119,72
Jlucm
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3. PABPABOTKA YIIPABJIAIOLUIEN ITIPOTPAMMBbI

3.1. lIporpammupoBanue B cucreme UITY SIEMENS

Bunbl u xapakrep paboT Mo MpoOeKTUPOBAHUIO TEXHOJIOTHYECKHUX MPOLIECCOB
o0paboTku neraneil Ha crtaHkax ¢ YIIY cymiecTBeHHO oTiauyaroTcss OT padoT,
MPOBOJIMMBIX TP HKCIOJI30BAHUU OOBIYHOTO YHHMBEPCAIBHOTO M CIEIUATLHOTO
obopynoBanusi.  Ilpexxne  Bcero, 3HAYMTENBbHO  BO3PAcTaeT  CIOXKHOCTh
TEXHOJOTMYECKUX 3a/1a4 U TPYAOEMKOCTHh IMPOCKTUPOBAHUSA TEXHOJIOTHYECKOTO
nporiecca. Jlms oOpabGotkm Ha crankax ¢ YIIY HeoOxoguM JeTaibHO
pa3paOOTaHHBIN TEXHOJIOTMYECKHUI MpollecC, MOCTPOEHHBIM 1Mo mepexonam. [lpu
00paboTKe Ha YHHBEpPCAJbHBIX CTaHKAX W3JUIIHAS JAeTalu3alvs HE HYyXHa.
PabGounii, oOcHyXHBalOIIMUN CTAaHOK, HUMEET BBICOKYIO KBalUPUKAIMIO U
CaMOCTOSITEJIbHO TNPUHUMAET pEIIeHWEe O HEO0OXOAUMOM YHCIE TMEPEXOJ0B U
MPOXOJ0B, MX MocheaoBaTeabHOCcTU. CaM BbIOMpaeT TpeOyeMblii HWHCTPYMEHT,
Ha3HAYaeT PEeKUMbI 00pPaOOTKH, KOPPEKTUPYET X0 00OpaOOTKH B 3aBUCUMOCTH OT
pEANBHBIX YCIIOBUU MPOU3BOICTBA.

IIpn ucnonw3oBannu YIIY mnosBasieTcss NPUHIUINAAIBHO HOBBIA 3JIEMEHT
TEXHOJIOTHYECKOTO TMpolecca — YIpapBlsmonias mporpamma, uisi pa3paboTKu U
OTJIaJIK KOTOPOU TPeOYIOTCS TOMOTHUTEIBHBIE 3aTPAThl CPEACTB U BPEMEHH.

Cy1iecTBeHHOM OCOOEHHOCTBIO TEXHOJOTHMYECKOTO MPOSKTUPOBAHUS JIJIS
ctankoB ¢ UYIIY sBnsercss HEOOXOAUMOCTb TOYHOU VYBS3KH TPACKTOPHUU
ABTOMATHUYECKOTO JBHKEHHS PEXKYIIET0O HHCTPYMEHTA C CUCTEMOM KOOPAUHAT
CTaHKa, HWCXOJHOW TOYKOM U TIOJOKEHUEM 3aroTOBKM. OTO Hajaraer
JOTIOJIHUTENIbHbIE TPeOOBAaHUS K MPUCTIOCOOJIEHUAM IS 3aKUMa M OpHUEHTAIuU
3arOTOBKH, K PEKYIIEMY HHCTPYMEHTY.

PacmimpenHble  TEXHOJOTHMYECKHE  BO3MOXHOCTM  CTaHKOB ¢ UYIIY
00yCJIaBIMBAIOT HEKOTOPYIO CHEUU(PUKY PEUICHUs] TaKUX TPAJUIMOHHBIX 3a]1ad
TEXHOJOTMYECKON  TMOJATOTOBKM, KAk  IMPOEKTUPOBAHHE  ONEPALIMIOHHOTO

TEXHOJIOTUYECKOTO Tpoliecca, 0a3upoBaHUE JAeTaIH, BBIOOP MHCTPYMEHTA U T.J.
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Ha cragum pa3paboTKu TEXHOJOTMYECKOro IMpoiecca HEoOX0AUMO
onpenenuTb 00padaTbiBaeMble KOHTYPhI U TPAEKTOPHUIO JBHKEHUS HHCTPYMEHTA B
npoiiecce 00pabOTKH, YCTAHOBUTH MOCIEA0BATEILHOCTh 00pabOTKU KOHTYpOB. be3
ATOTO HEBO3MOXXHO PAaCCUUTATh KOOPAMHATHI OMOPHBIX TOYEK, OCYIIECTBUTH
TOYHYIO Pa3MEpPHYIO YBS3KY TPACKTOPUU HHCTPYMEHTa C CHUCTEMOM KOOpJUHAT
CTaHKa, UICXOJHOM TOUKOM MOJIOKEHUSI MHCTPYMEHTA U MOJIO)KEHUEM 3arOTOBKH.

[Ipu mnoctpoenun Mapiipyta o0paboTku jgeraned Ha crtaHkax c¢ YIIY
HEO0O0XO0JMMO PYKOBOJICTBOBATHCSA OOLIMMH MPUHIUIIAMHU, TTOJIOKEHHBIMU B OCHOBY
BBIOOpA TMOCIIEIOBATEILHOCTH OIepalii MEXaHUUEeCKOH 00pabOTKM Ha CTaHKax C
pPYYHBIM yrpaBiieHHeM. Kpome TOro, JOJDKHBI YUHUTBHIBAThCA creluduuecKue
ocobenHoctu ctankoB ¢ YIIY. Ilostomy mapuipyr oOpabOTKH pPEKOMEHAYETCS
CTPOUTH CJICTYIOIIUM 00pPa30M.

1. Ilpouecc mexaHudeckod OOpabOTKM MAENUTh Ha CTaguu (YEPHOBYIO,
YUCTOBYIO U OT/AEJIOYHYIO), YTO OOECleurBaeT MOJIyYeHHE 3aJaHHON TOYHOCTHU
0o0pabOTKM 32 CYET CHUXEHHUS €€ [MOIPEHIHOCTH BCIEICTBHE YIPYTUX
nepemeniennit cuctembl CIIWJI, temnepaTyphbix aedopmanuidi U OCTATOYHBIX
Hanpspbkenuit. [Ipu stoM, cieayer umerh B Buay, uro ctanku ¢ YIIY Oonee
XKECTKHE IO CPAaBHEHUIO C YHHUBEPCAIbHBIMU CTAaHKaMH, C JY4YIIMM OTBOJIOM
TEIJIOTHI M3 30HBI pE3aHus, IOITOMY JOMyCKaeTcss OOBEIUHEHHE CTaaui
obpabotku. Hampumep, Ha TokapHbIX cTaHkax ¢ YIIY wacto coBMmemaroTcs
YepHOBasi W YHUCTOBAasl OMepaluu, Oyiarojgapss 4YeMy 3HAUUTENIbHO CHHXKAETCs
TPYIOEMKOCTh M3TOTOBJICHUSI JETaldH, TMOBbIIIACTCS KOIP(DUIIMEHT 3arpy3Ku
0o0opy10BaHMUS.

2. B nensax yMeHbBIIEHUS MOTPEIIHOCTH Oa3MpOBaHUS U 3aKpEIICHUS
3arOTOBKM  COOJIOJaTh  MPUHIMIBI  TMOCTOSHCTBA 0a3 W COBMENICHUS
KOHCTPYKTOPCKOW U TexHojornyeckoit 6a3. Ha mepBoil onepanuu 1enecoodpazHo
MPOU3BOJUTh O00pabOTKY TEX MMOBEPXHOCTEW, OTHOCHUTEIIBHO KOTOPBIX 3aJlaHO
MOJIOKEHUE OCTAIBHBIX WJIM OOJIBIIMHCTBA KOHCTPYKTUBHBIX 3JIEMEHTOB AeTaiu (C

1eNbI0 o0ecneueHus 6a3bl sl OCIEAYIONNX ONepaluii).
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3. Ilpu BwIOOpEe TOCIENOBATENBHOCTH OMEpAIM  CTPEMUTHCS K
o0ecrie4eHUI0 TMOJHOM O00pabOTKM JeTand Npd MUHUMAJIBHOM YHCIE €€
YCTaHOBOK.

4. JIns BBISIBIEHUS MUHUMAJIbHO HEOOXOAMMOIO KOJUYECTBA TUIIOPA3MEPOB
PEXYIINX UHCTPYMEHTOB MpPHU BBIOOpPE MOCIEAOBATEIHLHOCTH OOpPabOTKU AeTallu
MPOBOJIUTH T'PYNNUPOBaHUE OOpabaThIBa€MbIX MOBEpXHOCTEH. Eciu KOIM4ecTBO
MHCTPYMEHTOB, YCTAHABIMBAEMbIX B PEBOJIBBEPHON TOJOBKE WJIM B MarasuHe,
OKa3bIBA€TCS HEJAOCTATOUHBIM, OIEpalUi0 HEOOXOAMMO pa3/ieNIuTh Ha 4YacTu U
BBITIOJIHATH Ha OJMHAKOBBIX YCTAHOBKAX, JIMOO MOJ00paTh APYroil CTaHOK ¢ Oosee
€MKHM Mara3uHOM.

5. Ilpm TOuYeHMM 3aroTOBOK THUNA TEJI BpAlIEHUsS [E€PBOHAYAIBHO
oOpabatbiBaeTcst OoJee xecTkasi 4yacTb (OOJbIIHMI AuamMeTp), a 3aTeM 30Ha Majoi
KECTKOCTH.

Cuctemy  KOOpAMHAT CTaHKa, BBIOPAHHYID B  COOTBETCTBHH  C
pekomenaamusamMu  ISO (MexayHapolHOW oOpraHu3aluu IO CTaHJIapTU3aIUH)
MPUHATO  Ha3blBaTh  cTaHgaptHoW. CraHgapTHas  cUCTEMAa  KOOpPJIHWHAT
MpEACTaBIsAECT COOOM MpaByro MPSIMOYTOJIBHYIO JEKAPTOBY CUCTEMY KOOPAHUHAT, B
KOTOPOM TMOJIOKUTEIbHBIC HAMpaBICHUS OCEd KOOPAWHAT OMpPENEsIOTCs
MpaBUJIOM TMpaBOM pyKW: OONBIIOW mMayien] YKa3blBaeT MOJOXKUTEIbHOE
HarpasJieHHe ocu adcuucc X, yKa3aTeldbHbIN - OCH OpAUHAT Y, U CPEHUN - OCU
anmmkar Z.

Oco0EHHOCTh CUCTEMBI B TOM, YTO OCh KOOpAHMHAT Z MPUHUMAIOT BCETa
MapajuieIbHOM OCH TJIaBHOTO IIMUHJENS CTaHKa, HE3aBHUCUMO OT TOr0, Kak OH
PACIIONOKEH - BEPTHKAJIbHO WM TOPU30HTAIBHO. DTa OCOOEHHOCTH IMO3BOJISIET
npu UITY nna nanbosee pacrnpocTpaHEHHOH MIIOCKON 00paOOTKH UCTIOIb30BaTh B
mporpamMmax 00o3Ha4eHus1 KOOpAWHAT Yepe3 Xu F He3aBUCHMO OT PacToI0KEeHUS
LITTAHIETIS.

B kadecTBe TMOJOXUTEIBHOTO HAIPaBIEHUA OCU 7 IPUHUMAIOT

HaIpaBJIEHHE OT 3arOTOBKU K HHCTpYMEHTY. Och X - Bcerja ropu3oHTaJIbHA.
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JlonmomHUTENbHBIE JIBUXEHMS, mapauienbHble ocsiM X, Y, Z 0003Ha4aroT
cootrBeTcTBeHHO U, V, W (BTOopuunbie) u P, Q, R (Tpetnunsie). Bpamarenbusie
nBKeHus: BOKpyr ocedd X, Y, Z o003Ha4arOT COOTBETCTBEHHO OykBamu A, B,
C. lonoxurensHble HampaBieHus BpameHuid A, B, C BOKpyr KOOpJIMHATHBIX
ocel X, Y U Z 10 4aCOBOU CTPEJIKE CO CTOPOHBI WIINMHUHACHA. /[ BTOPUYHBIX
YIJIOBBIX MEPEMEIICHUI BOKPYT CHEUANBHBIX Ocei ucnonb3yrores OykBbl D u E.

Hauvano cranmapTHOM cucTeMbl KOOPAMHAT CTAHKA OOBIYHO COBMELIAETCS C
0a30BOM TOUKOM Y3714, HECYIIEro 3aroTOBKY M 3a(UKCUPOBAHHOTO B TaKOM
MOJIOXKEHUHM, TpU KOTOPOM BCE MEpeMelleHHs padodyux OpraHoB CTaHKa
OIIMCBHIBAIOTCS B CTAHAAPTHOU CUCTEME IOJIOKUTEIIbHBIMU KOOPAUHATAMMU.

CuctemMol KOOpAMHAT TOKAapHOTO CTaHKA CIYKHT JBYXKOOPIHMHATHAs
cucreMa X, Z. Hauvano »3Toil cucTeMbl NpPUHUMAETCS B 0a30BOM TOUYKE
WIIAHACIBHOTO y3ia. llonoxurenbHble HAaNpaBICHUS OCEU CUCTEMBI KOOPAUHAT
TOKapHOTO CTaHKAa OIpPEAENSIIOTCS PACIOJIOKEHUEM OCHOBHOTO paboyero
JAana3oHa NepeMeleH THCTPYMEHTA.

JUIsi CTaHKOB CBEPJIMIBHOM, CBEPIMIBHO-PACTOYHON M (Ppe3epHON Tpymnn
NPUMEHSETCA TPEXKOOpAWHATHAasA cucremMa X, Y, Z. Hawano stou cucremsl
KOOpJMHAT MPUHUMAETCS MPEUMYIIECTBEHHO B 0a30BOM TOYKe CTOJA,
PACIIOJIOKEHHOI0 B OJJHOM M3 KpaWHUX MOJIOKEHUN. HarpasieHuss KOOpIMHATHBIX
OCel 3TOM CTAaHAAPTHON CUCTEMBI CBA3aHbI C KOHCTPYKLIMEN CTAHKA.

JIBukeHust pabovYMX OpraHoB CTaHKa 3aJal0TCA B IPOrpaMMe KOOpAUHATaMU
WIN TPUpPALICHUSIMUA KOOPAMHAT 0Aa30BBIX TOUYEK B CUCTEME KOOPAMHATHBIX OCEH,
ONpENENICHHBIX B CTAHJAPTHOW cHCTeME KoopAuHar. CucrteMa KOOpAWHATHBIX
oceil paboynx OpPraHoOB CTaHKAa MPEACTaBISIET COOOM COBOKYMHOCTH OTIEIbHBIX
YIpPaBIIEMBIX [0 IPOTrpaMMe KOOPAMHAT, KaXKaas M3 KOTOPBIX 3aKpeIUieHa 3a
KOHKPETHBIM paboyMM OpraHoM CTaHKa U MMEET MHAMBHAYajbHOE 0003HAauYeHUE,
HaIpaBJICHUE U HAYaJO0 OTCYETA.

CraHOK i1 peanu3alu TAKOTO PE3aHMsl TOJKEH UMETh BBICOKHE CHIIOBBIE

N CKOPOCTHBIC XapaKTCPpUCTHKH IIPHUBOJA TJAaBHOIo JABHXXCHHA; BBICOKUC

KECTKOCTh U BH6pOYCTOﬁ‘IHBOCTB; CIIOCOOHOCTH HM3MEHSTH IIO ImporpamMme B
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IIUPOKUX Tpejienax, Jydlle BCero 0ecCTyneH4aTo, CKOpOCTh IIMUHIEI U ToAayy.
TOYHOCTH CTAaHKOB IOBBIIAKOT B PE3YJbTATE CHEUUAIBHBIX KOHCTPYKTHBHBIX
pemieHuit W 0ojiee TOYHOTO HCIOJHEHUS MEXaHMYECKOM dYacTh cTaHka. B
HaMBBICIIICH CTETEHU JTOCTHUKEHHIO TOYHOCTH CIIOCOOCTBYET OCHAIIICHHWE CTAHKOB

YCTPOHCTBaMH 00paTHOM CBsI3H [2].

3.2. ®parMeHT ynpasJIIOLIEed TPOrpaMMBbl

Tabnuia 11- @parMeHT ynpapisioe nporpaMmmel

Kanp ynpasausitonieil nporpaMmel PACHIM®POBKA KAJIPA

G54 G17 G90 G994 G40 CmMerienue HyneBOM TOUKH, MIIOCKOCTh XY,
3a7iaHue Pa3MepoB B aOCOJIOTHBIX KOOPJIUHATAX,
nojiaya B MM/MHH, OTMEHa KOPPEKLIUH Ha paJinycC
MHCTPYMEHTA

T=1D1 ;D40 _SECO" Wuctpyment Ne 1, koppekrop 1

M6 CMmeHa MHCTpYMEHTa

TRAFOOF OtmeHa Tpancopmaruu

CYCLES800(1,"TC1",0,57,160.,102.5,- [ukn ¢pesepoBanus

60.,-0.,45.,-90.,0.,0.,0.,1,1.)

GO0 G90 X-12.224 Y22.811 Z57.942 [Iepemenienue Ha X0JIOCTOM X0y, 3aJaHUE

S1000 M3 pa3MepoB B aOCOTIOTHBIX KOOPIUHAT,
NepeMelICHUE 10 KOOPMHATAM, BpaIllcHUE
IITAH/IEINS, BpaIlleHHEe ITHHCIS 0 4acoBOU
CTpEJIKe

Z-1.869 [lepemerienue Mo KOOpAUHATE

G17 G94 G3 X-1.998 Y19.999 110.226 [Tnockocte XY, mojmadya B MM/MHH, KpyroBast

J17.188 F1000 M8 MHTEPIIOJISILNS, IEPEMELLIEHUE 110 KOOPAUHATAM,
nojaaya, BkaroueHrue COXK

G1 X140.725 JIuneitHas MHTEpNOALMS, IEPEMEIICHHUE IO
KOOpJIMHATAM

G3 X150.96 Y22.816 10.0 J20 KpyroBas unTepnoisnus, nepemMenieHue mo
KOOpJIMHATAM

G0 Z57.942 [Tepemernienue Ha OBICTPOM X0y IO OcH Z

X-12.224 Y22.812

Z-5.738

G3 X-1.998 Y19.999 110.226 J17.188

G1 X141.763 n

G3 X152.013 Y22.825 10.0 J20. CPEMCTIIEHIE MO KoOpAHRataM

G0 Z57.942

X-12.224 Y22.812

Z-9.607

TRAFOOF OtmeHa Tpancopmaluu

G0 B0 CO [To3uIIMOHMPOBAHKE B UCXOAHbIEC TAPAMETPBI

M9 Otxinrouenne COX

M30 Konen mporpammsl, BO3BpaT B HA4aJI0 IMPOrPaMMBI
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4. JKOHOMMUYECKASA YACTbH

4.1. UcxonHbie TaHHbBIC

I'omoBas mporpamma Bbimmycka — 1150 mr.;

Hopwmbl mityuno—kanbkymsiiuonHoro speMenu THIT-K (mun.) nns 6azoBoit
U MIPOCKTUPYEMOU omepaluii 3aHeCEHbI B Ta0IUILy.

HopMmbl ITy4yHO-KanbKyJISIIUOHHOTO BPEMEHHU

Omnepanus 005 Tur-kx, MmuH

[IpoexTHsiif Bapuant  345,8 MuH

Tabnuma 12 — YacoBsie TapudHbIE CTaBKH, P.

Paspsapl
HaumenoBanue npogeccun 3 1 5 5
3aroTOBIIUK 172,80 193,54 216,76 242,77
Omneparop crankos ¢ UITY | 288,12 322,58 361,28 404,64

Homunanbusiii  ¢oH  BpeMeHH palbOThl  €IUHUIIBIL  O0O0PYIOBAHUS
ompeaeseTcs MO TMPOM3BOJCTBEHHOMY KaJeHIapr Ha Tekymui rox (365 -
KaJIEHJApHOE KONMMYECTBO AHEW; 117 — KOIMYECTBO BBIXOAHBIX M MPAa3IHUYHBIX
nHeW; 242 — KOJMWYECTBO paboyux JHEH, W3 HUX: 6 — COKpalleHHbBIC
NpeAnpa3IHUYHbIE JHU MPOJOJDKUTENbHOCThIO 7 4Y; 236 — pabouue AHU
MPOJOKUTENBHOCTRIO 8 4). OTCrofa KoinvecTBa paboyux 4yacoB o0OpyIOBaHUS
(HOMUHATBHBIN GHOH):

- P OJHOCMEHHOM paboTe COCTaBIISCT:

Fr = 2428 + 67 =1978 u;

- IpY IBYCMEHHOM padoTe

Fu = 19782 = 3956 u.

- Ipu TpEXCMEHHOM paboTte (obpabaTriBatonuii ieHTp ¢ YITY):

Fu = 19783 = 5934 u.
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[ToTepu pabouero BpeMeHU Ha peMOHTHbIE paboThl paBHBI 2,0% pabouero
BPEMEHH YHHUBEPCAIbHOTO obopyaoBanusa u 9,0% aisi oOpabaThIBAIOIIETO IIEHTPa

c UIly.

00

F, =5034.[ 1-— | = 54004
100

[Tporpamma BbItycka B rog N = 1150 mr.
KonnuecTBo TexHOIOrHYeCKOro o00pyioBaHus onpeaensercs no Gopmyne:

t ) N’O()

q b — wm—K

F,, K, k,-60__

06 8.
’

rae  tmT-K - MTYYHO-KAJIBKYISIIMOHHOE BpeMsl Olepallii, MUH;

Nrop - rogoBas nporpaMma BbIITyCKa J€Talleu, T. ;

60 - mepeBOJ MUHYT B YacChl,

Fo6 - nmeiictBuTenbHbIN (OHJ BpeMeHH pabOThl 00OpYAOBaHUS,

KBH - k03 (HUIIMEHT BBIOTHEHUS HOPM BpeMeHU (10 TaHHBIM MPEANPUSITUS
1,0+ 1,2);

k3 - xoadpunueHT 3arpy3ku 000pyoBaHUs (110 JaHHBIM MPEATPUSITHS).

HopMbl amopTH3a1lIMOHHBIX OTYUCIICHUM:

Jlns yHuBepcaabHOro ooopynoBanus 7%,

s crankoB ¢ UITY 12% oT cTOUMOCTH CTaHKa.

CroumocTs 35ekTposHeprun  1kBt*u = 6,38 p.

4.2. OnpeniesieHUe KanuTaIbHBIX BIOKEHUM

CocraB kanuTanbHBIX BIOxkeHu# K, py0. onpenensiem o gpopmyie:
K=Y K, +) Kg+D K, ’ (18)
rJ€ - KanuTaJIbHBIC BIOXKEHUS B 000pPYA0OBaHUE, P.;
- KanuTaJbHbIE BIIOKEHUS B IPOrpaMMHOE OOeCIieueHue, p.;
- 3aTpaThl HA U3rOTOBJICHHUE 3arOTOBKH.
OrnpeneneHue KOJIUYECTBA TEXHOJIOTMUECcKoro obopynoBanusi. Koaudyectso

TEXHOJOTHYECKOT0 000pYyI0BaHUS onpeaesercs mo hopMyie:
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q _ tmm—k‘ ’ N
F,-K,-K,-60 (19)

rae tmT-K — MTYYHO-KAIBKYISIIMOHHOE BpeMsl Oepallii, MUH;
N — romoBast mporpaMma BBIITyCKa A€TaIN MPeACTaBUTENS, LIT;
60 — mepeBoT MUHYT B YacChl;
Fn - neiictButenbHbIN QOHA BpeMEHU 000pYI0BaHUS, U;
KB - koaddunueHT BolloIHEHNS HOPM BpemeHH, 1,15;
K3 — ko3 durment 3arpyzku obopynoanus, 0,78.

Tabmuna 13 — KommuecTBo 000pyI0BaHUS IO MPOSKTHOMY BapUaHTY

Ne Mozenb Kou-Bo crankos
ObopynoBanue

onep obopyzosanns Pacuer. [IpuHsT.

005,015 OO0pabaThIBaIONINi IICHTP DMUS8O0P 1,67 2

010 Jlentounas nuna MBS-1013 CSD 0.28 1

CeronHs, NMpyU HAIMYMM HA OPEANPUATHIX HEI03arpy>KEHHBIX MOIIHOCTEU
MOKYIIKa HOBOTO OOOPY/IOBaHMS JJIsI M3TOTOBJICHHSI OJTHOM KOHKPETHOU JeTanu
HeuenecooOpasna. IlosToMy mnpu OpPOEKTUPOBAHMU HOBOTO TEXHOJIOTHUYECKOTO
Ipouecca TEXHOJIOT OMUPAETCS Ha YK€ UMEIOIIEECs Ha MPEANPUSTAN CTAaHKH.

3aTpatbl Ha MpOrpaMMHOE oOecnedeHue. 3aTpaThl Ha MPOrpaMMHOE
oOecrieyeHUE BKJIIOYAIOTCS B KalUTAJIbHBIC BJIOKEHUSI B Clydae HPUMEHEHHUS

ctagkos ¢ YUIIV.

4.2.1.3aTpatbl Ha MOATOTOBKY M 3KCIUTyaTallUIO YIPABISIOIIUX TPOTPaMM
3aTpaThl Ha TMOATOTOBKY U OJKCIUIyaTallMIO YIPABISIONUMX MPOrpamMm
OTpeACsIOTCA Mo popMyIIe:

KnngKyn'K3'n (20)

rae  Kyn — croumocts ogHOM ynpasistomeit nporpammel, Kyn= 8000p.;
K3 — xoadpunment, yuutsiBaromuii mnoTpeOHOCTH B BOCCTAHOBJICHUHU

nporpammel, K3=1,1;
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n = 2 KOJIMYECTBO OIepalnil AJisi KOTOPbIX HE0OX0oAMMa MporpaMma. p.
CBonHas BeIOMOCTh 000pYyI0BaHUs MpeJicTaBieHa B Tabnuie 14.

Tabnuua 14 — CBogHas BeAOMOCTh 000PY10BAHUS

CTouMOoCTh
CymmapHas Croumoctb
KoauuectBo OJJHOTO  CTaHKa,
HaumenoBa-nue MOIITHOCTH, KBT. BCETO
o0opyn0oBaH TBIC. PYO.
o0opynoBaHus o0opynoBaHus
us Opnoro | Beex craH-
[lena , pYO.
CTaHKa | KOB
DMUBS80P 2 19 38 6820 13640
MBS-1013 CSD 1 3,7 3,7 448,8 448,8
Hroro 3 22,7 41,7 7268,8 14088,8

4.3. PacyeT TeXHOJIOrMYECKOM ce0eCTOMMOCTH

B o0mem crnydyae TexHoioruueckas ce0eCTOMMOCTh CKJIAJbIBaeTCs U3
CYMMBI CJIEIYIOIINX 3JIEMEHTOB:

C=3m+ 33m +33+ 300 + 3ocH + 3u (21)
rae 3M - 3arpatbl Ha BCE€ BUJbl MAaTEpPUATOB, KOMIUIEKTYIOIIUX U
nonydadbpukartos, pyo.;

33 - 3aTpaThl HA TEXHOJIOTUYECKYIO 3JIEKTPOIHEPTHIO, P.;

3311 - 3aTpaThl Ha 3apabOTHYIO ILJIATY, P.;

300 - 3aTpaThl Ha CO/IEpKaHKE U IKCILTyaTalllio 000pyI0BaHUs, P.;

30CH - 3aTparthl, CBA3aHHBIC C KCILTYaTalluel OCHACTKH, P.;

34 - 3aTpaThl HA MAJIOLUECHHBIN HUHCTPYMEHT; P.

Tak Kak  yCOBEpIICHCTBOBAHHBIA  TEXHOJIOTMYECKUM  MPOLECC  HE
MpernoiaraeT U3MEHEHUsI METOa MOJIYYEHHUs 3ar0TOBKU, TO HET HEOOXOUMOCTHU
YUHUTBIBATh 3aTPAThl HA €€ U3TOTOBJICHUE.

33n = 3np + 3u + 33 + 3k + 31p (22)
rae 30p — OCHOBHAs M JIONOJHUTENbHAs 3apaboTHAs IulaTa C OTYMUCICHUSIMU Ha
COIMAIbHOE CTPAXOBAHUE MPOU3BOJCTBEHHBIX padOUUX, P.;

3H — OCHOBHAsl U JOMNOJHUTENIbHAS 3apa0OTHAs MiaTa ¢ OTYMUCICHUSIMU Ha
COI[MAIbHOE CTPAXOBAHUE HATATYUKOB, P.;

35 — OCHOBHasl M JOMOJHUTENbHASA 3apaOOTHas IJIaTa C OTYUCICHUSIMHU Ha

COI[MAIbHOE CTPAXOBAHUE ANEKTPOHIIHUKOB, P.;
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3K — OCHOBHAsI M JIOTIOJHUTEIbHAS 3apa00THAs IUiaTa ¢ OTYHUCICHUSIMHU Ha
COIMAIbHOE CTPAXOBAHUE KOHTPOJIEPOB, P.;
3Tp— OCHOBHas W JOMOJHHUTEIbHAs 3apaOOTHAs TulaTa C OTYMCICHUSAMHU Ha

COIMAIbHOE CTPAXOBAHUE TPAHCIIOPTHBIX PA0OUHX, P.

4.3.1. OcHOBHas U AOMOJHUTENbHAS 3apa0OTHAs IJIaTa MPOU3BOACTBEHHBIX
pabounx
Cuuraercsa ¢ OTYMCIEHUSIMH Ha COHAIBHOE CTPAXOBAHUE, IPU TPUMEHECHUU

CIAEIBbHOU OIUIAaThI TPYAA, P.:

3, =C, tu . K, K K

K MH oon keCH p ’ (23)

rne Ctr - 4yacoBas TapudHas cTaBKa NIPOU3BOJCTBEHHOrOo pabodero Ha
onepauuu, p.;

futm K — IITYy4YHO-KaJbKYJIIIIMOHHOEC BPEMEHS Ha OII€pallMio, Jyac,

kMH - KO3(pPUUMEHT, YUYUTHIBAIOIIUA MHOTOCTAHOYHOE OOCITYKHBaHUE
(kmu=0,49);

kdon - ko3 pureHT, yIUTHIBAIONIUI JOTOJHATEIBHYIO 3apab0THYIO IIATY
(1,2);

kecH - koadduuuent, yuutsiBaromuii crpaxoBbie B3HOCH (kecH= 1,3 );

kp — palioHHbIN KO3(PPULIMEHT, KOMIIEHCUPYIOIIUN pa3Iuuusi B CTOUMOCTHU
KU3HU B Pa3IMYHBIX NPUPOAHO-KIUMaTuueckux ycnoBusx (kp = 1,15).

UHCIIEHHOCTh CTAHOYHUKOB (ONIEPATOPOB) BRIYUCIISIETCS TI0 PopmyIie:

_ t-N,, 'km
- F,-60 (24)

riae t— IMTy4yHOE BpeMs Olepaluu, MUH;

Nroja — rogoBas nporpaMmma Bbltycka geranu, Nrog = 1150 m;

kMH — KO3 (UIIMEHT, YYUTHIBAIOMIMN MHOTOCTAHOYHOE OOCTYKMBaHUE,
kmu = 0,49;

Fp — nelictButenbHbiil rogoBoit poua padoTsl oaHOro padouero, Fp = 1952 u.
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[IpuHrMaeMyl0 YUCIEHHOCTh pabOuMX W 3aTpaThl Ha 3apabOTHYIO IJIATY
MIPOU3BOJICTBEHHBIX pa00o4MX 3aHOCUM B Tabnuiry 15.

Tabnuua 15 — 3arparsl Ha 3apaOOTHYIO 1Ty CTAHOYHUKOB

YucneHHocTh
YacoBas  |IlITyynoe YucneHHoCTh
HaumenoBanue 3apaboTHast CTAaHOYHHKOB,
tapudHas |Bpems, CTAaHOYHHKOB,
oreparum ara, p. OpUHSTAsI
CTaBKa, p. |MHH pacueTHast e
Kommuiekcnas ~ ¢|361,28 465,48 2466,47 2,23 3
qlry
3aroroButensHas |172,80 78,94 200,06 0,4 1
Hroro 2666,53 2,63 4
4.3.2. 3apaboTHas maTa BCIOMOTaTeIbHBIX pa00UunX:
C:f” ) Fp ) q«c'n ' k()on ' kecu : kp
3BCcH = N.oo (25)

rae - Ct - yacoBas TapudHas cTaBka pabouero COOTBETCTBYIOLIEH CIEIIUaIbHOCTH
U paspsna, p.;

Fp — neiicTBuTenbHbIN ro0BOM QPOHA pabOThI OJJHOTO paboyero, u;

Nrox — romoBas mporpaMma BbIITyCKa A€TaJEH, IIT. ;

UBcll — YHUCJIEHHOCTh BCIIOMOTATENIBHBIX pPa0OUYMX COOTBETCTBYIOLIEH
CIEUATIBHOCTH U pa3psiia, dell.

g,-n
Upcn= H ;

(26)
r7ie (p — pacueTHOE KOJIUYECTBO 0O0OPYyI0BaHUS, IIT.;

N — 4UCII0 CMEH paboThl 000PYOBAHNUS;

H - YHUCJIO CTAaHKOB, O6CJ'IY)KI/IB aCMBIX OOJHHUM HaJI1aJ4HUKOM,

QJICKTPOHITUKOM.
HGO6XOI[I/IMOC KOJIN4YCCTBO HATAaAYHUKOB:

1.2

—=0,3
Ypgan = 18

Yer;
UKNCIEeHHOCTh TPAHCHOPTHBIX pabouux — 5% OT 4Kclia CTAaHOYHUKOB,

KOHTPOJIEPOB -7% OT 4Kcia CTAHOYHHKOB.
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Pe3ynbTaTh pacueToB cBeneM B TaOIUITHI 16.

Tabnuma 16 - 3aTpathl Ha 3apabOTHYIO TJIATY BCIIOMOTATENIBHBIX pabodnx

Yacosas
CrnenuanbHOCTb rapuHas UucaeHHOCTD, uen |3arparhl  Ha  W3TOTOBJICHHE
pabouero P OJTHOM JIeTalu, p.
CTaBKa, p.
1. Hanamuuk 210 0,3 63
2. Kontponep 173 0,28 48,44
3. TpancnopTHbIi 150 0.2 30
paboOTHHUK
Hroro 0,78 141,44

4.3.3. 3aTpatrbl Ha IEKTPOIHEPTUIO

3aTpaTbl HAa  JJEKTPOIHEPTHIO, PACXOAYEMYKH)  Ha  BBINIOJHCHUE
TEXHOJIOTUYECKOW Olepaluy, pacCCUUTHIBAIOTCA 1O (hopMmyiie:
_ Ny ) kN ' ksp ' ko.é. ’ kW 'tmmﬂc
= 7 k . ll3
° P (27)

rac Ny — YCTaHOBJICHHAs MOIIHOCTD I'NTaBHOT'O 3JICKTPOJABUIATCIIA, KBT,

el

KN — cpenanii ko3 GUIMEHT 3arpy3KH 3JCKTPOABUTATEIS IO MOIIHOCTH,
0,3;

kBp — cpenuuii kK03pHUIMEHT 3arpy3Ku AIEKTPOABUTATENS 1O BpeMeHH, 0,5;

ko.n — cpenHuit  KOA(DGUIIMEHT OJTHOBPEMEHHOCTH pPabOThI  BCEX
anekTpoaBuratenei ctanka (ko.q = 1);

KW — k03 purreHT, yauThIBAIOIIHNA TOTEPH JICKTPOIHEPTUU B CETH 3aB0OJIA
(1,04);

kB — ko3dduIMeHT BBINOJIHEHUS HOPM BpPEMEHHM Ha OIepalusax
TE€XHOJIOTHYECKOTO mporecca 1,15;

] — K03 HUIUEHT TTONIE3HOTO JACHUCTBUS METAIUIOPEKYIIETO 000pyA0BaHUS
(mpunuMaeTcs o nacnopty obopynosanus) 0,9;

I» = 6,38 py6. — ctoumocTs 1 kBT*4 snekTposneprum.

PesynbpTaThl pacyeToB 10 BapuaHTaM CBOSTCS B TaOimibl 16.
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Tabnuia 17 — 3atpathl Ha AIEKTPOIHEPTUIO

M YcraHoBieHHas [IITy4HO-KaNbKYJIALMOHHOE 3arpaTl Ha 9l
OJIeJIb CTaHKa
MOIIHOCTb, KBT BpeMsl, MUH JHEPTHIO, P.
DMUSO P 38
465,52 321,98
Hroro 41,7 544,02 328,28

4.3.4.3atpatbl Ha COAEpPXKAHUE U HKCIUIyaTallUI0 TEXHOJIOTHYECKOTO
o0opy1I0BaHUS
3atpaThl Ha  COACp)KAaHWE W  DJKCIUIyaTallUI0  TEXHOJOTUYECKOTO
000pyI0BaHUS PaCCUUTHIBAIOTCS 1O hopMyJie:
3060 =Cawm+ Cpewm , (28)
rie  CaM - aMOpPTHU3AIIMOHHBIC OTYHUCIEHUS OT CTOMMOCTH TEXHOJIOTHYECKOTO
obopynoBaHus, p.;
CpeM - 3aTpaThl HA PEMOHT TEXHOJIOTUIECKOTO 000PYI0BAHUS, P.
AMOPTH3AIIMOHHBIE ~ OTYUCJICHUS HA  KaXABIH BHI  O0OpPYIOBaHHUS
OmpeAesioT o hopMyJie:
C = L 06 " H am
k., -

S = K

wm—K

en 60 ’ (29)

raie 1loOp — nena eguHuUIbl 00OpPYyI0BaHUS, P.;

Ham— HOpMa amopTH3alIMOHHBIX OTYUCIICHUN;

Fo6 — romoBo#t neiicTBUTeNnbHBIN (HOHJ BpeMEHH pabOThl 000pYyAOBaHUS,
5934 gacos;

k3 — HopmaTuBHBIN KO3 PuLHeHT 3arpy3ku odopyaoBanus 0,78;

kBH — ko3 uiueHt BoinoaHeHus HopM 1,15

Ornpenenenue 3aTpar Ha TEKYIIUI peMOHT 000PYI0BAHMUSI.

3aTpatbl Ha TEKYyIIMd pPEMOHT OOOpYJOBaHUS MOXKHO OIPEACIHUTh
YKPYITHEHHBIM Pacu€ToOM IO MPUMEPHBIM HOpMaM 3aTpaT Ha PEMOHT OT CTOUMOCTH

o0opynoBanus. 3aTparsl Ha peMOHT 1,5%.
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3aTpatbl HA  COJEpXAHHWE W  OKCIUTyaTallMI0  TEXHOJIOTUYECKOTO

o0opyI0BaHUs 3aHOCATCA B Tabnuiry 18.

Tabmuma 18 — 3arpatel Ha coacpkaHUE U JKCIIyaTallUI0 TEXHOJIOTHYECKOI'O
o0opya0BaHUs
Moenb CTOMMOCTD, Ko, Hopma | [HTyuHo- AMOPTH3ALHOHH 3aTparbl Ha
aMOPTH- |KaTbKYISLUOH  |ble OTYHCIICHHSI,
CTaHKa TBIC.D. IIT. PEMOHT, p.
3aIuH HOE BpeMs, MUH. |p.
DMUSO P 86000 2 12% 465,52 3008,54 37,6
MBS-1013 448.8 1 7% 78,5 38,86 1,65
CSD
Hroro 544,02 1512,27 39,25

4.3.5. OnpeneneHue 3aTpar Ha SKCILTyaTallMl0 HHCTPYMEHTA

B npoexTtupyeMoM TEXHOJOTHYECKOM IMPOLIECCE MCIOIb3YETCS] NMHCTPYMEHT
YK€ UMEIOLIUICS Ha IPEANPUATHH U UCTIOJb3yEeMbIN B 0a30BOM BapuanTe. Mcxons
U3 JTOr0 3aTpaThl CBA3aHHBIE C OSKCIUTyaTalMeld HMHCTPYMEHTa H3MEHSIOTCS
HE3HAYUTEIBHO U 3HAYUTEIILHO Ha CE0ECTOMMOCTD JI€TaIl HE MOBIHUSIOT.

Pe3ynpTaThl pac4eToB TEXHOJOTMYECKOW C€0ECTOMMOCTH rO10BOro 00beMa
BBITTyCKa JICTAJIN TIPEICTaBICHBI B Tabymie 19.

Tabmuma 19 — TexHomorundeckas ceOeCTOMMOCTh OOPa0OTKH JeTajH, P.

Cratps 3aTpar IIpoexTHBIN BapuaHT
3apaboTHas 1iaTa ¢ HAUUCICHUSIMU 2807,97
3aTpaThl Ha 3JCKTPOIHEPTHIO 328,28
3aTpatThl Ha cOJepKaHUE U IKCIUTyaTaluio 000pyA0BaHUS 1551,52
Hroro 4687,77
Nner
JII1 44.03.04.730.113 o5
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TexHUMKO-PKOHOMHUYECKHE ITOKa3aTeIn MpoeKTa npuBeAcHbI B Tadmuie 20.

Tabnuna 20 — TexHUKO-2KOHOMHYECKHE TTOKA3aTeIIH TPOSKTa

3HaueHue
HaunmenoBanue OoKa3aTens
MMOKa3aTeiIs 110 BapHaHTaM
["ontoBo#t BBITTYCK AeTasie, T 1150
KonuuectBo 060py0oBaHus, T 3
KonnuecTBO CTAaHOYHHUKOB, Yell 4
TpynoeMKocTh TOJOBOTO 00beMa BHITTyCKa, H/U 27189
TexHnomorndeckas ceOECTOMMOCTh 00paOOTKHU
4687,77
JeTalu, p.
Cpok OKynmaemocTH, JIeT 3,3
Jlnct
JIIT 44.03.04.730.113 57
nam. | Jluct Ne nokym. Moanuce | Oata




5. METOJANYECKHNH PA3JIEJI

5.1. OGocHOBaHKE METOANYECKON pa3padOTKU

B nunnomMHOM TipoekTe pa3palaThiBa€TCSl TEXHOJIOTHYECKUH MPOIECcC
u3roroBieHusa getanu «Kponmreitn». Pa3zpaboTka TEXHOJIOTHMYECKOIo Mpoiiecca
W3TOTOBJICHUS JIeTalld BEJIETCS B HAIpPaBJICHUM TPUMEHEHUS COBPEMEHHOTO
0o0Opy/lIOBaHUS C YHUCJIOBBIM MPOTPAMMHBIM  yIOPaBIECHUEM, MNPUMEHEHHS
COBPEMEHHOI'0 METANIOPEKYIIETO HHCTPYMEHTA.

Jlnst  pa3pabOTaHHOTO TEXHOJIOTMYECKOro IMpoliecca OyleM MPUMEHSTh
oOpabateiBaromnii neatp DMU 80P. Bueapenue Takoro ImeHTpa MOBBICUT
KBaJIUTET TOYHOCTU JETalM, YMEHBIIUT KOJWYECTBO ONEpanuid, yMEHBIIUTH
KOJIMYECTBO Opaka, TAKkKe MO3BOJIUT CIPABUTHCA C 3aJa4eil YBEJIIMUYEHHS TOJOBOTO
BBIITYCKa U3JECIIUN.

Jlist paGoThl Ha COBPEMEHHOM OOOPYIOBAaHWU MOTPeOOBANIHCH pabouwne,
criocoOHbIe BecTH paboTy Ha ctaHkax ¢ UIIY u B 4aCTHOCTH — onepaTopbl CTAHKOB
C MNpOrpaMMHBIM  yIOpaBICHUEM, HalaJUUKA CTAHKOB C I[POrPaMMHBIM
yOpaBJI€HUEM U ONepaTopbl-HalaIuuku oOpadarbiBatonux ueHTpoB ¢ YIIY,
mo3ToMy OyneMm IepeoOydaTh pabouyux, padOTArONIUX Ha YHHBEPCATLHOM
000pyTI0BaHUH.

CrnenoBaTenbHO, B METOAMYECKOW YACTHU BBIMTYCKHON KBaTU(UKAIIMOHHON
paboThl paccMOTPUM OCOOEHHOCTH M CTPYKTYPY MEpPENOATOTOBKHA PaboOuyux IO
npodpeccun  «DpezepoBmuk» 4  paspsga  Ha - npodeccuto  «Omeparop
oOpabatsiBaromux 1eHTpoB ¢ UITY» TpeThero paspsiaa.

Lenpto MeTOAMYECKONW YacCTU JUIUIOMHOTO WIPOEKTa SABISIETCS aHAIIN3
HOPMAaTUBHOW, NPOTrpaMMHOM W y4eOHOW JOKyMEHTallMM M pa3paboTKa ypoka
TEOPETUYECKOTO OOYy4YeHUs IS TOBBIIICHUS KBaludUKauu pabodyux Io
npodeccun  «OnepaTop-Hanaauuk oOpabareiBaromux 1eHTpoB ¢ YIIY»,
00CITy>)KUBalOIIUX MHOroIeiaeBbpie oOpabareiBaronue 1eHTpsl ¢ YIIY Momenu
DMU 80P.

HOCTaBHeHHYIO OCJIb MbI MOJKCM PCIIUTD, BBITIOJIHAIO CICAYIOIMINC 3a1a49N:
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- Onucath ycnoBust 00ydenus: padbouux no npodeccun «OnepaTop-HallaIuuK
oOpabateiBaromux neHTpos ¢ UHITY» B nentpe YIIK;

- IIpoananusupoBatrs [IpodeccuonanbHbii cTaHmapT no mpodeccuu
«OnepaTtop-Hanaguuk oopadaTsiBarouX HEeHTPOB ¢ UITY »;

- PazpaboTraTh yueOHbIN IJIaH MOBBIMICHUS KBadu(uKanuu mo mnpodeccuu
«OnepaTtop-Hanaguuk oopadaTsiBarouX HEHTPOB ¢ UITY »;

- Pazpabotath copaepkaHue TPOBEACHUS YYEOHBIX 3aHSATUA 1O TEMeE
«CoOBpEMEHHbBIE METAIIOPEKYIIINE HHCTPYMEHTHDY;

- PazpaboTka mnnaHa W TJIaHA-KOHCHEKTa YYEOHOTO 3aHSATHUA 10 TEMeE
«COBpEMEHHbBIE METAIIOPEKYIIINE HHCTPYMEHTBDY;

- Pa3paboTka MeTonMuYecKOro oOecrnedeHusi y4yeOHOTro 3aHsSITUS 10 TEeMe

«COBpEMEHHbIE METALTIOPEKYIIUE HHCTPYMEHTBD.

5.2. Onucanue ycinoBuil o0ydeHus pabouux 1o mnpodeccun «Omnepatop-
Hanaauuk oopadarsiBatoux 1eHTpoB ¢ YITY» B nentpe YIIK

Hentp VIIK, pacmonoxen B r. ExatepunOypre, yin. Cubupckmii Tpakt 8i.,
paboTaeT Ha pbrIHKE 00pa3oBareNbHbIX ycayr Oosnee 10 ner. UMeet nuieH3uio Ha
nmpaBo BeneHUs oOpazoBarenbHOU aestenbHOCTH Nel7017 ot 21 depans 2013
rojia, BEIAaHHYI0 MUHHCTEPCTBOM OOIIETO M MPO(ecCHOHaTBbHOTO 00pa30BaHMS
CBepaioBCcKoO# 001aCTH.

B nentpe VIIK Bemercss moaroroBka mo mpodeccusM MexaHOCOOPOYHOTO
MIPOU3BOJICTBA:

- Tokaps.

- Hanaguuk CTaHKOB M MAaHUITYJISITOPOB C IPOrPAMMHBIM YIIPABICHUEM.

- OnepaTtop CTaHKOB C IPOTPAMMHBIM YIIPABICHUEM.

OOyuenue (mepBUYHOE, TMEPETNOArOTOBKA, MOBBIMICHWE KBATU(PHUKAIWUK) TI0

npodeccun «OnepaTop-HaaauuKk 0opadaTeiBatouX HeHTpoB ¢ UITY ».
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XapakrtepucTuka pador. Benenne mnpouecca o00pabOTKM C  IyJbTa
YIPABJICHUS JI€Tajeil Ha CTaHKax C NMPOrpaMMHBIM yrpaBieHueM. O0ciyXK1uBaHue
MHOTOIICJIEBBIX CTAaHKOB C YHCIOBBIM MporpamMMHbIM yrpasienuem (YIIY) u
MaHUIYJIATOPOB (pOOOTOB) i MEXaHMYECKOM MoJauud 3aroTOBOK Ha pabouee
MECTO. YIIPaBJIICHUE I'PYNIION CTAHKOB C IPOrPaMMHBIM YIIPABICHUEM. Y CTAHOBKA
MHCTPYMEHTa B  HHCTpyMEHTalbHble  Onoku. Ilombop u  ycraHOBKa
MHCTPYMEHTAJIbHBIX OJIOKOB C 3aMEHOM M I0OCTUPOBKOM MHCTpyMeHTa. [lonHanaaka
y3JI0B 1 MEXaHU3MOB B IIpoLIecCe padOTHI.

Cpoxu 00y4eHus:

Teopus - 1 mecsr, nmpakTuka - 2 Mecsa (IJas JUI UMeIUX Npodeccuio
CPOKH MOTYT OBITh COKPAIIEHBI).

[lo okoHYaHUU Kypca OOy4Y€HHs BBIJAIOTCS CBHUJAETEIBCTBO 00 OKOHYAHWH,
YIOCTOBEPEHMS YCTAaHOBJIEHHOT0 00pa31a.

[To 3asBkam mnpeanpusiTuii 00yuyeHHEe MOMXET MPOBOJUTCS Ha 0Oa3ze caMHX
MPEeANPUATUI C BBIE3IOM IPENnoaBaTeieil Ha MECTO 00yUYEeHHUS.

[locne TpPOXOXKIOEHUS TEOPETUYECKOTOo OOYyYEeHMsl CIOyllaTedd MOTYT
IIPOXOAUTH MPAKTUKY HA CBOEM NPEANPUITHH.

I[Ipu  HeoOxomumoctu Ilentp VYIIK  mpegocraBisieT  BO3MOXHOCTD
IPOXO0KIAECHUS MTPAKTUKU HA MPEINPUATUAX TOPOAA.

B yupexaeHun HUMEIOTCS TpU Y4YeOHBIX ayAUTOPUU C MYJIbTUMEAUNHBIMU
npoekTapaMu. B Hanmu4uu miakaTel, HarJsIAHbBIE TOCOOUS, pa3aTOuHbIN MaTepua,
OoubamoTeKa.

Taxkum oOpazom, B llentpe VIIK wumerorcss aoctatouyHo obOecredeHHBbIE
MaTepHAIbHO YCIIOBUSA JJIsl MOATOTOBKU MO mpodeccun «Onepatop-HalaTduK
oOpabartbiBatomux 1eHTpoB ¢ YIIY» ¢ ydetoM TOro, 4to MPOU3BOACTBEHHOE

o0ydeHure BeJIeTCsl HEMOCPEACTBEHHO Ha 3aKyIuieHHOM obopynoBanuu DMUSOP.

5.3. AHanu3 mnpodecCHOHANBHOIO cTaHjapta mo mnpodeccun «OmepaTtop-
Haja 9K oopadaTsiBatonux eHTpoB ¢ YITY»
Cornacno IlpodeccuonanbHomMy cTaHAapTy, YTBEPXKIECHHOMY MPUKa30M

MuHucTepcTBa TpyJda U coluaibHOM 3amuthl Poccuiickoit ®enepanuu  «4»
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aBrycta 2014r. Ne 530n, Omneparop-Hamamuuk oOpadaThHIBAIOIIHUX IIEHTPOB C

YHUCJIOBBIM MPOrpaMMHBIM yIipaBiieHneM (nasnee CTaHaapT) AOJIKEH UMETh:

- oOpa3zoBanue u oOyueHnue - CpeaHee npodeccuoHaibHOE 00pa3oBaHUE —

MPOrpaMMbl MOATOTOBKU KBATU(PULIUPOBAHHBIX PA00UMX (CITyXKaIIUX)

- ONBIT MpakThyeckod padboTel - He meHee oaHoro roga padboT BTOPOro

KBAJIN(PUKALMOHHOTO

YPOBHs

1o npodeccun

oOpabaTbIBarOIIUX HEHTPOB ¢ UITY ».

«onepaTop-HaJlaJuuK

B Ttabmune 21 mnpuBenem omnucaHue TPYAOBBIX (YHKIUNA omepaTopa-

HaJIag4uKa

00pabaThIBarOIIUX

ueHtpos ¢ UYIIY B

npodecCHOHaIbHBIM CTAHIAPTOM.

Tabmauna 21 — Onucanue TpyAOBBIX PYHKIUN

COOTBCTCTBHUH C

gggggﬁimme TPYJIOBbIE TpymoBsLe byHKIHH
ypOBEHB
YPOBEHb (momypo
HaumenoBanue KBaM(U | HAUMEHOBAHHE KOJ[ BCHbB)
Kaluu :ENI)
WKAIUH
1 2 3 4 5
Hananka u|2 Hamaagka wa xomoctom xoay u B | A/01.2 2
MoJAHAJIaIKa pabouem pexxume 00pabaTHIBAIOLINX
00pabaTbIBaIOIINUX LEHTPOB i1 00pabOTKU OTBEPCTUH B
LIEHTPOB C JIETaIsAX U MOBEPXHOCTEN JeTaliel Mo
IIPOrpaMMHBIM 8-14 xBanuTeTam
yIpaBIECHUEM hIE; Hactpoiika TexHoJyiornyeckoit | A/02.2 | 2
00pabOTKH MPOCTHIX MOCJIEJIOBATETLHOCTH 00pabOTKH U
" cpemHeit PEKHMOB pe3aHus, MOJA00P PEKYIIUX
CIIOHOCTH JIeTaleH; U U3MEPUTEIbHBIX HHCTPYMEHTOB U
00paboTka MPOCTHIX MIPUCTIOCOOICHMIA 1o
U CIIOXKHBIX JIeTalleh TEXHOJIOTMYECKOU KapTe
YcraHoBKa neranei B|A/032 |2
YHUBEPCATbHBIX W CIEIUATBHBIX
MIPUCTIOCOONIEHUSIX U Ha CTOJIC CTaHKa
C BBIBEPKOH B IBYX IJIOCKOCTSIX
Otnanka, wu3roToBleHue mPOOHBIX | A/04.2 2
JeTajed W Iepenada HUX B OTACI
texHuyeckoro koutpouist (OTK)
INoxHnananka OCHOBHBIX MeXxaHU3MOB | A/05.2 2
00pabaTbIBaIOMINUX LIEHTPOB B
nporecce paboThl
WucTtpykTupoBanue pabounx, | A/07.2 |2
3aHSTHIX Ha 00CITyKUBaEMOM
00opynoBaHUU
Hananka oOpabGatbiBatomux 1entpos | B/01.3 3
Ui 0OpaOOTKU OTBEPCTUH B JETANSAX
U TIOBEpXHOCTeH neraneid mo 7-8
KBJIUTETAM
Nner
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OxkoHuyanue Ta0auus 21

1 2 3 4 5
Hananka Ha 3 [MporpammupoBanne  crankoB ¢ | B/02.3 |3
XOJIOCTOM XO/1y U B YHCIIOBBIM POTrPaMMHBIM
pabodem pexume ynpasiennem (UI1Y)
Eggigi??ammﬂx YcraHoBka neranei B | B/03.3 |3
HpOTPAMMEEIM HpI/ICHOCOGJIe}{I/IHX U Ha CTOJIC CTaHKa
yIIpABJIEHHEM /IS C BBIBEPKOM HX B  Pa3IUYHBIX
00paboTku Aeranei, TITOCKOCTAX -
TpeByIomIX O6paboTtka _ orsepernit u|B/043 |3
[ePECTAHOBOK H MOBEpXHOCTEH B JeTtalmsix mno 7-8
KOMOMHHPOBAHHOTO KBanuTeTam
HX KPETUICHHSL, Hananka oOpaGarbIBarommx LIEHTPOB C/01.4 |4
06paboTKa eTaneii 1L 06pa65)TKI/I OTBEpCTUH U
cpestHeii CTOKHOCTH MIOBEPXHOCTEH B JeTalsAX Mmo 6

KBAJIHUTETY U BBIIIC

Hanangka u 4

peryaupoBKa Ha
XOJIOCTOM XOJ1y U B
pabouem pexunmMe
00OpabaThIBarOIINX
LIEHTPOB C
IPOrPaMMHBIM
yIIPaBJICHUEM TSI
00paboTku aeranei u
COOPOYHBIX ETUHUIL C
pa3paboTKoit
mporpamm
yIIpaBJICHUS;
00paboTKa CIOKHBIX
JeTayei

[IpoananuszupyeM 00OOIIEHHYIO

TPYIOBYIO (YHKLHUIO

«Hamanka wu

noAHanaaKka 00pabaThIBAIOIMX IIEHTPOB C MPOTPAMMHBIM YIPABICHUEM TSt

00pabOTKH MPOCTBIX M CPEJHEH CIIOXKHOCTH JeTaneil; o0paboTka MpOCTBIX H

CJIOKHBIX JIeTaJIE.

Bo3MoxHEIE HAMMEHOBAHUS JTOJKHOCTEH :

-Hanamunk oOpadarteiBaronux eHTpoB (4-i paspsin);

-OnepaTtop oO6pabdaThiBatoUX HEHTPOB (4-i1 pa3psin);

-OnepaTtop-Hanaauuk oOpadaThIBaIOIIUX IEHTPOB (4-i1 pa3psin);

-Onepatop-Hanaaguuk oopadaTeiBaroiux eHTpoB ¢ YITY 2-if kpanudukaiuy;

-Onepatop o6padarsiBaronux 1eHTpoB ¢ YITY 2-if kBanudukamnmu;

-Hanagurk oOpabatsiBatomux nentpos ¢ UITY 2-ii kpanudukauuu.

N3m.
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TpeGoBanust k obOpa3zoBanuto u oOyueHuto: CpemHee npodeccuoHAIbHOE
oOpa3oBaHWe — TIPOrpaMMbl TOATOTOBKH KBATH(PHUIIMPOBAHHBIX PabOUMX
(cimyxamnmx).

TpeOoBanus Kk ONbITY NpakTUYecKoil padotel: He MeHnee onHoro rojga padot
BTOPOTO KBUTH(PUKAIMOHHOTO YpPOBHS TIO0 Tpodeccuu «omepaTop-HaIaIInK

oOpabatbiBaromux eHTpoB ¢ UITY ».

Oco0ble yciaoBuUsI JOMYyCKa K padboTe:

[IpoxoxaeHne 00s3aTeNbHBIX MPEABAPUTENBHBIX (MIPU MOCTYIUICHUH Ha
paboTy) ¥ MEPUOAMYECKUX MEIMIIMHCKUX OCMOTPOB (00CIEIO0BaHMIl), a TaKKe
BHEOYEPEAHBIX MEIUIHUHCKUX OCMOTPOB (0OCieqoBaHUi) B YCTAaHOBJICHHOM
3aKOHOAATEILCTBOM Poccuiickon denepanuu nopsiake.

[Ipoxoxxnenne pabOTHUKOM HWHCTPYKTaXa IO OXpaHe Tpyaa Ha pabodem
MecTe.

O6oOmennass  tpynmoBas  (yHkmuss — «Hamagka w  mogHamaaka
00pabaThIBalOIMKUX IIEHTPOB C MPOTPAMMHBIM YIIpaBICHUEM I 00pabOTKH
MPOCTBIX U CPEIHEH CIOXHOCTU JeTanel; o0pabOTKa MPOCTBIX M CIOXKHBIX
JieTaNei» UMEEeT KO A ¥ ypOBEHb KBaTU(UKAIUH -2.

B pamkax anammsupyemoit 0000IIeHHONW TpymoBoW (GyHKIMH, 00ydaemblii
JIOJI’KEH YMETh BBITIOTHITH CJIEIYIONTUE TPYAOBbIC (DYHKITHH:

-Hamanka Ha XojoctoM Xxoay W B paboueM pexkume 00pabdaThIBAFOIIUX
IIEHTPOB IS 00paOdOTKM OTBEPCTUH B JIETANIAX M MOBEPXHOCTEH aetaneit mo 8§—14
KBaJIUTETaM.

-HacTpolika TeXHOJOTHYECKOH IMOCIIeT0BATEIFHOCTH O00paOOTKH M PEKUMOB
pe3aHus, moa00p PEKYIINX U U3MEPHUTEIbHBIX HHCTPYMEHTOB U MPUCTIOCOOTIEHUN
10 TEXHOJIOTHYECKOHN KapTe.

-YcraHoBKa JieTaneil B yHUBEPCAIBHBIX U CIIEIIMATBHBIX MTPUCTIOCOOICHUSIX U

Ha CTOJIC CTaHKa C BBIBepKOﬁ B IBYX IINIOCKOCT:IX.
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-Otnaaka, W3rOTOBJIEHHE MPOOHBIX JeTalied W Tneperadya UxX B OTHEN
texaudeckoro koHTposs (OTK).

-IlogHananka OCHOBHBIX MEXaHM3MOB 00pabaThIBAIOUIMX LIEHTPOB B MPOLECCE
paboTHL.

-O0paboTKa OTBEPCTUM 1 TOBEPXHOCTEH B AeTaisIX 10 8—14 KBaIUTETaM.

-MHCcTpyKTHpOBaHUE padoUMX, 3aHATHIX Ha 00CITY)KUBa€MOM 000PYyIOBaHUU.

Bribepem TpymoByro ¢pyHkiuio — «O6paboTka OTBEpCTHIl U TOBEPXHOCTEN B
netansx no 8-14 kBamuteram». JlaHHas TpynoBas (yHKIUS JOJKHA OBITh
chopmupoBaHa Ha 2-OM yYpOBHE (MOypOBHE) KBaTudUKaUU. AHATU3 IPUBEJCH B
Tabsuue 22.

Tabmuua 22 - Amnxanu3 TpynoBo ¢yHkuuum «OOpaboTka OTBEPCTHH H
MMOBEPXHOCTEN B IeTasIX 1o 8—14 kBamuretam»

O6paboTtka OTBEpCTUH u
MOBEpXHOCTEW B JeTtansx no 8-14
KBQJIUTETaM.

YpoBeHb
Konx | A/06.2 (TIOLypOBEHD)
KBaJTM(DUKAIINH

HanmenoBaunue

O06paboTka oTBepcTUi B AeTansx no 8—14 kanureram

Tpynossle neicTBUSA O6paboTka moBepxHocTel aeraneit no 8—14 kpanureram

Hcnonb30BaTh KOHTPOJIBHO-U3MEPUTEINBHBIE WHCTPYMEHTHI IS
Heobxomumbre MPOBEPKU H3ACTUN Ha COOTBETCTBHE TPEOOBAHUSM KOHCTPYKTOPCKOM
YMEHUS JOKYMEHTaIUU CTaHKa U HHCTPYKLIUH 110 HaJagKe

Ilonp30BaTbCcsi KOHCTPYKTOPCKOM JOKYMEHTALIMEW CTaHKa |
HeoOxoauMble | MHCTPYKIIMEH MO HaJIQAKE JUIsl BBIOJHEHHS JAHHOW TPYA0BOM (QyHKIMHU

3HAHUS Beimonnate 06paboTKy 0TBEpPCTUI M IOBEPXHOCTEH B AETANAX 110
8-14 kBanuTeTam

Heo0xoauMble 3HaHUs 10 TpynoBbIM dyHkimsm A/01.2 — A/05.2

TpynoBble nelicTBus O6paboTka oTBepCTHii B AeTalsxX 1o 8—14 kBamuTeram

B wurore anamuza gaHHOM TPYIOBOM (QPYHKIMH MOXKHO CGHOPMHUPOBATH
y4eOHBIM TUIaH NEPEenoJIrOTOBKH OMEPaTOPOB-HAIAIUMKOB 00padaThIBAIOIINX

uentpoB ¢ UITY B nentpe YIIK.

5.4. Pa3paboTka y4eOHOro MmiaHa MOBBIIICHUS KBATU(PUKAIMU MO podeccuut
«Omneparop-Hanaauuk oopadaTeiBaromux meHTpoB ¢ UITY» B ientpe VIIK

OCHOBOIIONIATAOMIAM ~ JOKYMEHTOM IO MPOGECCHOHATHPHONW TOJITOTOBKE
Omnepartopa-Hanangunka oOpabatbiBatonux HeHTpoB ¢ UIIY B yueOHOM IieHTpe

ABJACTCA IIPOrpaMMa IOBBIIICHUA KBaJ'II/I(i)I/IKaI_II/II/I.
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[IporpaMMa moBBIIIECHHUS KBaTU(PUKALUNA COCTOUT U3 TEOPETUIECKOM YacTu
(72 akageMuyecKUX Yaca) U MPOU3BOJICTBEHHOTO oO0yueHus (72 yaca). Bcero Ha
oOyueHnue otBoauTcs 144 yaca nmop yueOHO-TEMaTHUYECKOMY ILIaHy.

B xone o0ydyeHus ywamiuecsi M3y4yarOT OCHOBbI TEXHHUYECKOTO YEpUEHUS,
JOMYyCKM M TIOCAAKW OCHOBBI MAaTE€pPHAIOBEACHHS, OCHOBBI JJIEKTPOTEXHUKU
AIIEKTPOHHUKH, OCHOBBI TMPOTPAMMHPOBAHUS, YCTPOHCTBO 0O0pabaThIBArOIINX
LIEHTPOB, a TakXke OOyyaloTCsi HACTpauBaTh M HaJIAXKHUBATh 00pabaThIBAIOLIUN
neatp DMU 80P nHemocpenacTBeHHO B XOjA€ MPAKTHYECKOTO OOydYeHUs Ha
MIPEATNPUSATHH.

VY4aeOusblii TpaduK paccuuTaH Ha 4 Haca B JIEHb C ISATH YacCOB, MOCKOJBKY
oOydeHus BefeTcs 0€3 OTphIBa OT MPOM3BOACTBA. TakuM 00pazoM, CPOK OOydeHHUs
COCTaB/II€T § HEAeNb C YYETOM MOJArOTOBKM M CJayd KBaJTU()UKAIIMOHHOTO
sk3aMeHa. [IpoOHyr0 paboTy oOyuaembie BBIIOJHSIOT HenocpeacTBeHHo Ha OO0
«ApT-VHXUHUPHHT».

[locne mnpoxoxnaenuss Kypca cHa€rcsa KBadU(UKAIUOHHBIA HK3aMEH,
COCTOSIIIINI U3 TEOPEeTUUECKON (KOHTPOJIBHBIN TECT) U MpakTuyeckoil (oOpaboTka
neTann) yacteil. B ciiydae ycnemHo#l ciaun sK3amMeHa, npucBauBaercs 4-i paspsj
o npodeccun Oneparop-Hanaauuk odpadaTeiBaronux eHTpoB ¢ UITY.

VY4eOHO-TeMaTHUECKUI IJIaH MOBBIMICHUS KBaIM(PUKALMK 1O mpodeccuu

OmnepaTtop-Hanaauuk oopadaTeiBatomux neHTpos ¢ UITY npusenen B Tadbnuie 23.
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npodeccun OnepaTop-Hajgaadyuk o0padaTeIBarONKX 1eHTPoB ¢ YITY

Tabmuma 23 - YdeOHO-TEeMaTHYECKHMK IUTAH TOBBINICHUS KBaJH(PHUKAIIUK 10

KoanuectBo uacos

HanmenoBanue Temel O0miee Teopernueckoe | [IpakTuueckoe K(C)I;OTI;%;
oOy4yeHue oOy4yeHui
1 2 3 4 5
Teopemuueckoe ob6yyeHue 72 40 32
1. TexHuueckoe yepueHue 10 4 6 KoHTpoabHbIi
YepTexR
2. Jlomycku, mocaiku, 6 4 2 3amanue
TEXHUYECKUE U3MEPEHHUS,
KOHTPOJIb TOYHOCTH.
3. CoBpeMeHHbIE 10 6 4 3ajanue no
METaJIOPEXKYIIHE BBIOODY
WHCTPYMEHTHI WHCTPYMEHTA
4. CtpaTeruu v TEXHOJIOTHH 14 8 6 3agaHue 1o
00paboTku aeraneil Ha pa3paboTke
crankax ¢ UITY TEXHOJIOTUHU
5. YcTpoiCcTBO CTAaHKOB C 14 10 4 Tect
qIry
6. OcHOBBI 12 4 8 3ajanue no
IIPOrpaMMHUPOBAHUS pazpabotke YII
00paboTku aeraneii Ha
crankax ¢ YITY
7. Texuuka 0€30MacCHOCTH U 6 6 - Tecr
no>kapHasi 6e301acHOCTb Ha
PEANPUATHI
Ilpaxmuuecxoe oOyuenue 72 12 60
Hananka o6pabarbeiBaromiero 16 4 12 3agaHue 1o
neatpa DMU 80 P HaJjaJKe CTaHKa
OTtpaboTKa ynpaBIsIFOIInX 32 4 28 3aznanue 1o
IIpOrpaMM TOKapHOU otpabotke YII
00paboTKu aeranei
OTtpaboTKa ynpaBIsIFOIuX 24 4 20 3aznaHue 1o
nporpamm (ppesepoBaHus U otpabotke YII
CBEPJICHUS JETaNIEN
NTOT'O 144 52 92

B Tabmune 24 mpuBeneHO cooTHomIeHue TpeboBaHmii IIpodeccroHaIBHOTO

CTaHJapTa U CTPYKTYpPbl y4eOHO-TEMAaTHYECKOr0 TUIaHaA.
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Tabnuna 24 - cootHomenne TpeboBanmii [IpodeccnonanbHOTO CTaHIAPTA U

CTPYKTYpPBbl y4eOHO-TEMaTH4ECKOr0 IJIaHa

Tembl yueOHO-TEMATHYECKOTO TUTaHA

Tpeb6oBanus [IpodeccnonabHOTO CTaHIApTA

1 2
Teopemuueckoe odyuenue

1. TexHuueckoe yepueHue [Tonp30BaTbCs KOHCTPYKTOPCKOU
JOKYMEHTAlMEe CTaHKa M MHCTPYKLMEH I10
HAJIAJIKE I BBINOJHEHUS JaHHOM TPYIAOBOU
byHKIMHI

2. Jlomycku, TOCaAKd, TEXHUYECKHUE Hcnons30BaTh KOHTPOJBHO-

U3MEpEHUs1, KOHTPOJIb TOYHOCTH. U3MEPUTENbHBIE HWHCTPYMEHTHI s IPOBEPKU
U3eNMMid  Ha  COOTBETCTBHE  TPeOOBAHMIM
KOHCTPYKTOPCKOH  JOKYMEHTAllUM CTaHKa W
MHCTPYKIMU IO HaJaJIKe

3.  CoBpeMeHHbIE  METAIOPEXYILNE Beimonuate  00paboTKy OTBepcTHil U

WHCTPYMEHTBI MMOBEPXHOCTEH B eTalsix no 8—14 kanureram

4. Crpareruu ¥ TEXHOJIOTUH 00pabOTKU Beimmonnate  00paboTKy oOTBepcTHl U

JeTtayel Ha cradkax ¢ UITY IIOBEPXHOCTEN B JeTalsiX 110 8—14 kBanuTeTam

5. YerpoiictBo crankos ¢ UITY ITonp30BaTbCs KOHCTPYKTOPCKOU
JOKYMEHTalMEe CTaHKa M MHCTPYKLUEH I10
HAJIAJIKE I BBINOJIHEHUS JaHHOM TPYIAOBOU
byHKITIHN

6. OcHoBBI IIPOrPaMMHUPOBAHHUS Beimonuate  00paboTKy oOTBepcTHl U

00paboTku aeraneil Ha ctankax ¢ UITY

MOBEPXHOCTEN B eTansix no 8—14 kpanureram

7. Texuuka 0€30MaCHOCTH M TOXKapHas
0€3011aCHOCTh Ha NPEANPHUITUN

OO6paboTka oTBepCcTHii B AeTaisx no 8—14
KBAJIUTETAM

Ilpakmuueckoe 0byuenue

Hamagka  oOpabaThiBalomiero  IEHTpa Hcnonp3oBath KOHTPOJIBHO-
DMU 80P U3MEPUTENbHBIE HWHCTPYMEHTHI s IPOBEPKU
U3JeNMUi  Ha  COOTBETCTBHE  TPeOOBAHMIM
KOHCTPYKTOPCKOM  JOKyMEHTAalluM CTaHKa u
MHCTPYKIIMU 0 HAJIAJKe
OtpaboTka  YHpaBISIOMUX  MPOrpaMm Beimmonnate  00paboTKy oOTBepcTHl U
TOKapHOI 00paboTKU Aeraneit MMOBEPXHOCTEH B eTamsix no 8—14 kanureram
O06paboTka oTBepCcTHii B AeTaisix no 8—14
KBaJIUTETaM
O06paboTka MOBEpXHOCTEH JeTanei mo 8-
14 xBanuTeTam
OtpaboTka  YHpaBISIOMUX  MPOrpaMm Beimmonnate  00paboTKy oOTBepcTHl U

(bpe3epoBaHUs U CBEPICHUS JeTaNeH

MOBEPXHOCTEH B eTamsix no 8—14 kanureram
OO6paboTka oTBepcTHii B AeTaisix no 8—14
KBaJIUTETAaM
O06paboTka MOBEpXHOCTEH JeTanei mo 8-
14 kBanuTeTamMm

B meToanueckoi yactu AUTUIOMHOTO MPOEKTa BbiOepeM TeMy «CoBpeMEHHbIE

MCTAJUIOPCIKYNIUC  HWHCTPYMCHTLI».

Ha oty Temy otBomgurcs 6

qacoB
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TeopeThyeckoro oOydyeHus u 4 yaca mnpakthueckux 3anstui. Ha 2 wyaca

TEOPETUYECKOr0 O0yUeHHs pa3paboTaeM 3aHsITHE.

5.5. Pa3pabotka copeprkanus U IiaHa MPOBEACHUS YUYCOHBIX 3aHATUM 1O TeMe
«COBpEMEHHbBIE METAIIOPEKYIIINE HHCTPYMEHTHD)

Henu uzyuenust tembl «COBpEMEHHbBIE METALIOPEXKYIIINE UHCTPYMEHTBI»

3HAHUSA:

- chopMuUpOBaTh CUCTEMY 3HAHUM O BHJAX , CBOMCTBAX M HAa3HAYEHUHU
COBPEMEHHOI'0 PEXKYIIEro UHCTPYMEHTA!

- CIIOCOOCTBOBATh PA3BUTHI0O YMEHHUM KM  HABBIKOB IMPU ONPEICICHUU
MHCTPYMEHTA I COOTBETCTBYIOIINX Olepaiuii o0paboTKu aeranei

- CcHocoOCTBOBaTh (POPMUPOBAHHMIO YMEHHH TOJB30BATHhCS KaTalOTaMH |
CIIPABOYHOM JINTEPATYPOU

Kpurepun u HopmMa JOCTHKEHUS LIEIIEH:

- IOHUMAHUE 3aKOHOMEPHOCTEN U3YYaEMbIX SIBJICHUM;

- YMEHHE COOTHOCUTH MEXIY COOOU MOHATHUS U (HaKThI, SIBJICHHUS U CYITHOCTb
IPOLIECCOB;

- yMeHHe 000CHOBATh W3JIOKCHHBIE MOHATHS, SBICHUS, 00001IaTh U JeaTh
BBIBOJIbI;

- YMEHHME HAXOJIWTh B3aUMOCBSI3M M B3aUMO3aBUCHMOCTH B HW3y4YaeMOM

MaTepuare.

Conepxanue TeMbl «COBpeMEHHBIE METATIOPEKYIIINE HHCTPYMEHTBI»:

KauectBo mnponykumum B mammHOcTpoeHuH. [lokazatenum  kayecTBa
IPOTYKIINH.

OcHOBBI TEXHUYECKHUX BO3MOKHOCTEM COBPEMEHHBIX bpes.

[TepcrieKTHBHO-TEMATHYECKUM TJIaH MPUBEJIEH B TabuIe 25.
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Tabmuma 25 -  IlepcneKTUBHO-TEMAaTHYECKM  IJIaH  W3YYEHUS  TEMBI
«BBICOKOCKOpOCTHOﬁ (bpe3eprII>i HHCTPYMCHT CO CMCHHBIMHU IINIACTUHAMMU
Ne Tema 3ausatus |llenu 3aHATHSA MeTtoabl CpenctBa |®opma
3aHATHS o0y4yeHus o0Oy4yeHHs |opraHu3aluu
1 2 3 4 5 6
1 Opesepubiii | Obpazosamenvhubie: CnoBecHble YueOHast | poHTANBH
(2 yaca) | uHCTpYMEHTC | - cdopmupoBbIBaTh Yy | (Oecena, Ipe3eHTa | as
O CMEHHBIMH | 00y4aeMbIX MOHITHE O | pacckas, -1U4,
IUIACTUHKaM | COBPEMEHHOM oObsicHeHue). | yueOHbIe
" bpezepHOoM Harnsnneie TUTAKATHI.
UHCTPYMEHTE (nemoHcTpa-
- chopmupoBaTh Yy | U, IIpPE3CHTA-
o0y4aeMbIX  OCHOBHBIC | IINM ILJIAKATOB
MOHATUS O Ha3HAYCHUHU | U
MapKUPOBKH IJIACTUH pa3aaTouHoOro
- cdopmupoBaTh Yy | Marepuaia).
0o0ydaeMbIX  OCHOBHBIC
MOHATHUSA pexymue
CMEHHbIE TUIACTHHBI M UX
BUJIBI.
Bocnumamenvnvie:
(GhopMHUpPOBAHHUE CHUCTEMBI
yOexaeHUi B
MEPCHEKTUBHOCTH
npodeccuu,
npoheccuoHaIBEHOTO
MHTEpeca, TOTOBHOCTH K
MIPOU3BOIUTEIILHOMY
Tpydy, ¥ CIOCOOHOCTH
MOIJIEP)KUBATh
ONTUMAJIbHBIE YCIIOBUS;
Passusarowue: pazpurue
UHTEpeca K  JIaHHOU
TeMe, Pa3BUTHE YMEHUS
aHAJTM3UPOBAThH
YEPTEXKH, noouparb
TpeOyeMblii HHCTPYMEHT
Nner
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OxkoHyanue Tadauusl 25

1 2 3 4 S)
2 [Toxbop OO6pazoBarenbHbIC CrnoBecHble YueOHas
(2 yaca) WHCTPYMEHTA - chopmupoBeiBaTh Yy | (Oecema, pacckas, | mpe3eHTanus,
COTJIACHO 00yJaeMBbIX MOHSTHE | OOBSICHEHHUE). yueOHbIe
TEXHHYECKOMY | mojaya CKOpocThb cuia | Harmsaneie TUTAKATHI.
3aJaHUIO pe3aHus (nemoHcTpaLus
- chopMupoBaTh Yy | Mpe3eHTALUH,
o0y4aeMbIX  OCHOBHBIC | IIJITAKATOB "
MOHATHUS 0 | pa3IaToyHOTO
BO3MOKHOCTSAX MaTrepuana).
WHCTPYMEHTA
Bocnurarenbhsie:
(hopMHUpOBAHHE CHCTEMBI
yOeXK IeHHI B
MEPCIEKTUBHOCTH
npodeccuu,
npoheccuoHaITbHOTO
MHTEpeca, TOTOBHOCTU K
MIPOU3BOAUTEIILHOMY
Tpyny
PazBuBaromue: paszsurue
HHTEpeca K JaHHOU TeMe,
pa3BuUTHE YMEHUS
aHATM3UpPOBaTh  (HaKTHI,
YEepTEeKH, BO3MOKHOCTHU
COBPEMEHHOTO
MHCTPYMEHTA
3 [Toxbop OO6pazoBarenbHbIC CrnoBecHble YueOHas
(24aca) | MHCTYyMEHTa C | - chopmupoBatk y | (Oecena, paccka3) | Impe3eHTaIus,
y4ETOM Tex | 00yuaembIX ymenus | Harnsanbie (| yueOHble
nporiecca,paboT | OpUEHTHPOBATHCS B | CIOCOOHOCTh TUTAKATBI,
a ¢ KaTajoramH | mpearaeMoi noxdopa peanbHbIe
u MPOIAYKIIHH Jep>KaBoOK U | IeTan,
crnipaBouHUKamMH | BocnurarenbHeie: TUTACTUH MOHOJIUTHBIE
(bopMUpPOBaHHUE CUCTEMBI | COOTBETCTBYIOIIMX | ,HACAJHbIC
yOeX IeHHI B | T€X MpOIIECCY) (bpe3bl CMEHHBIE
NEPCIEKTUBHOCTH TUTACTUHBI
npodeccuu, [TpakTyeckue — | ,KaTanoru
npoheccuoHaIbHOTO pelieHre 3agad M | MHCTPYMEHTA.
UHTepeca, YMEHHUS | BBITIOJHEHHE
noaoupaTb HMHCTPYMEHT | KOHTPOJBHBIX
COOTBETCTBYIOIIMMI 3alaHuI
peKUMaM pe3aHus
PazBuBaromue: paszsurue
HHTEpeca K JaHHOU TeMe,
pa3BUTHE YMEHUS
Nner
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5.6. Boi0op ypoka u pa3palboTka miaHa U IiaHa-KOHCIIEKTa ypoKa

Jns  panpHedmed — pa3pabotku  BbiOepeM  TeMy — «CoBpeMeHHBbIE
METAIJIOPEKYITUE UHCTPYMEHTBI»

Lemn ypoxa:

JlunakTuyeckue: O3HAKOMUTh C HOBBIM MarepuaioMm: c(opMupoBaTh Yy
oOydaeMbIX 3HAHUS U YMEHUSI OPUEHTUPOBATHCS B MPEAJIOKEHHOM UHCTPYMEHTE.

PasBuBaromue: pa3BuTHE HHTEpeca K NPEAMETY, JAHHOM TEME, pPa3BUTHE
YMEHHUSI aHAJIU3UPOBATD.

BocnuratenbHbie: (OPMUPOBAHME CUCTEMBl YOEKICHUN: YBaXKUTEIbHOE
OTHOILIEHHE K JEATEIIbHOCTH IE€Narora, NOBBIIMIEHUE YPOBHS CaMOAWCLUIUIVHBI,
nojJiepKaHue AUCHUIUIMHBI B TpyMIe, NOBBILIEHWE MOTUBALMM B OOY4Y€HUH,
OCHOBaHHOE€ Ha AapryMEHTHPOBAHMM II€aroroM Ba)XHOCTU H3YYEHHUS JTaHHOTO
npeamera Jjs Oynymied mpodecCuoHaIbHON EITeIbHOCTU CTYEHTOB.

VY4eOHO-HarnsgHple  MOCOOMS, MCHOJb3yeMble Ha YpOKe: Karajoru
WHCTPYMEHTA, CIPAaBOYHUK II0 PEXUMaM pe3aHus, IUIAKaTbl C PUCYHKaMH U
CXEMaMH, pa3inyHble (Ppe3bl U CMEHHBIE TUIACTUHKH.

Xon ypoka

I. OpranuzanmronHas 4acTh (2 MUHYTHI)

[IpoBepka NprUCYTCTBYIOUIUX MO )KYpPHAILY

II. [ToaroToBKa K U3y4€HUIO HOBOT'O Marepuaia (2 MUHYTHI).

CooO1eHne TeMbl U LieNed ypoka.

[I1. O6bsicHenue HoBoro Marepuaia (60 MUHYT).

IV. OGo0bmienne u cucreMaTusalys 3HaHUW IO YCBOCHHUIO HOBOI'O MaTepHalia
(22 MUHYTHI).

4.1. [Jaiite onpeneneHus MOHATHIO «PexXyIInil ”HCTPYMEHT»

4.2. llepeuncnure, Kak pexyllas dYacTb BIUseT Ha o00padaTbIBaeMyIO
MTOBEPXHOCTb.

4.3. C noMombK KakKhUX HWHCTPYMEHTOB BBINOJHSIIOTCA MPEIT0KEHHBIE
ornepauun?

4.4. Yto BAMSIET HA IIEPOXOBATOCTH B Mpoliecce 00paboTKu?
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4.5. Kak yuuThIBatOT TBEPAOCTh 3aTOTOBKH U UHCTPYMEHTA?

4.6. UTo BakKHO y4eCTb IpU NMOA00PE CMEHHBIX IJIACTUH?

4.7. llepeuncnurte BUIBI Ppes.

4.8. UTo npuXOoIUTCS yUUTHIBATH IPU TIIyOOKOM (hpe3epoBaHun ?

4.9. OGo3HaueHHEe MAPKUPOBKH TUIACTUH U KPEIUICHHE Ha JIep>KaBKe

V. llogBenenuie UTOroB 3aHATUS (2 MUHYTHI).

Yuammuiicss T0MKeH 3HaTh BHUABI M HA3HAYCHUE PEXKYIIEr0O WHCTPYMEHTA,
YCIOBUSI JKCIUTyaTalliM, OOO3HAUYeHHWE MAapKUPOBKHU ,CIIOCOOBI KpEIUICHUS W
CKOPOCTH ONTUMAaJIbHOM SKCILTyaTalluy IIJIaCTHH.

YMeTh MOJB30BaThCA MPEAJIOKEHHBIMUA — KaTaJIOTaMu U CIpaBOYHOU
JATEpaTypou

Yyamuiicss JOKEH YMETh: ONPEAENSITh TOJHOCTh W3JCIHM, TPOBOJIUTH

KOHTPOJIbHO-U3MCPUTCIILHBIC OIICPAllNH.

V1. lomaninee 3aganue (2 MUHYTHI)
N3yunth (TOBTOPUTH) MPONAEHHBIA MaTepuan MO YYEOHUKY, KIACCHOMY

KOHCIICKTY.
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Tabnuna 26 — [lnan ypoka

Copepxanue yueOHOTO MaTepuaia

Omucanue METOIUKU

OO0BsicHeHne HOBOro MaTepuana, 60 MUHYT

CE; g" % OCYILIECTBIIEHHS yIEOHBIX TEHCTBHI
i ¥
™ S
Ypok HauumHAETCS C BBOJHOU
I.  Opranm3anuonHasa 4actb (2 N
5 MEHYTHI) OpraHM3alMOHHOM  YacTH, IPOBEPKHU
w0
g E MIPUCYTCTBYIOLIUX o JKypHaI
Z > IIpoBepka IIPUCYTCTBYIOLIUX no | [PHEYTCTEYIOM . ypHaiy,
= JKypHATY COOOLICHNS TEMBI U LeJIel ypoKa,
g = JlericTBust y4anuxcs:
N <t Il. IloaroToBka K M3y4YeHUIO0 HOBOI'O
= . OT3BIBAIOTCSI HAa ()aMWIINM, 3alHCHIBAIOT
Z .4 | maTtepuaia (2 MUHYT).
S E . TEMY YpOKa, OTBEYAalOT Ha BOIPOCHI
SIS CooOrieHre TeMbl U TeNel ypoKa.
o 5 IIPENOIaBaTENs.
JleicTBUa TpenojaBarens: IpU
00BsICHEHUN HOBOTO y4eOHOT0

III. O0BbsicHeHne HOBOrO0 MaTepuaja

MaTepualia MpernojiaBaTelb HCIOIb3YeT
CIIOBECHBIE METOJbI: YCTHOE H3JIOKEHHE
HOBOTO MaTepuaiia, Oeceiy; HMCIOJIb3YyeT
HarJsiIHbIe METO/IbI: HoKa3
HATYpaJIbHBIX (MHCTPYMEHTBI, PUOOPHI,
JeTald U Y376l 000pYIOBaHU, 00pa3LIbI

(60 MmunyT). MAaTepHUaJOB, 1563 (115071 u T.IL);
M300pa3uTeNnbHBIX (TUIAKATHI, MOJIEIH,
MAKETbhl, CXEMbI) CPEACTB HATJIS,THOCTH.
JICUCTBHS yYallUXCA: CIYLIAOT
MpernoiaBaTens, KOHCIEKTUPYIOT HOBBIU
Marepuana,  3apUCOBBIBAIOT CXEMbI M
PUCYHKH, paccMaTpUBAKOT  CpPEJICTBA
HArJSIHOCTH, OTBEYAIOT Ha BOIPOCHI
MperoiaBaTens
Jlucr
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O000IIICHNE U CHCTEMAaTH3allKs 3HAHUH 110 YCBOCHHUIO HOBOT'O)

Martepuaia, 22 MUHYTbI

IV. O0o01enue U cucTeMaTH3alud 3HAHUNI

M0 YCBOGHMK) HOBOro marepuaja (22
MMHYTBI).
4.14.1.  Jlalite  ompeaeneHUs  NOHITHIO

«Pexynui HHCTpYMEHT»
4.2. Ilepeuncnure, KaK pexxylas 4acTb BIUSAET
Ha 00pabaThIBAEMYIO MOBEPXHOCTb.

4.3. C nomoupl0 Kakux HHCTPYMEHTOB
BBITIOJTHSIOTCS TIPEATIOKEHHBIE OTIepaIiiu?

4.4. Yro BauseT Ha LIEPOXOBATOCTH IIOCIE
ob6paboTku?

4.5. Kak y4uThIBalOT TBEPJOCTb 3arOTOBKH M
HUHCTpYMEHTa?

4.6. Uto Ba)XHO y4ecTh IIPU 1MOAOOPE CMEHHBIX
IJ1aCTUH?

4.7. llepeuncnure BUIBI Ppes.

4.8. Yto mNpUXOAWUTCA  YUUTHIBATH
riry0ookoM ¢pe3epoBaHuu?

4.9. OO6o3HayeHHE MapKUPOBKU IUIACTUH U
KpeIJICHHE Ha JIep’KaBKe

pu

IIpenogaBaTensb onpamnBaeT rpymnmy
yYalIMXCS 1O HOBOW Teme, 3aJacT
BOIIPOCBHI,  MCIIOJIb3YS  BOIIPOCHO-
OTBETHBIH MeToa — Oecemy, JdaeT
3aJ]aHUE€ - PELIUTh [JBa IPUMEPA,
MOABOJUT WTOTH O NPOAEIAHHOU
paoore.

JIeHCTBHS  y4aluXcs: OT3BIBAIOTCS
Ha (amMWINM, 3aMUCBIBAIOT TEMY
ypOKa, OTBEUYAlOT Ha  BOIPOCHI
IIPENOIaBaTENs.

VYuyamuecss OTBEYalOT Ha BOIPOCHI
IIpenoaBaTes, s Ha
HarjsiiHble  cpencTBa  OOy4yeHHs,
pelIaoT 1Ba IpUMepa.

Britaua joMalltHero 3ajIaHusl,

4 MUHYTBI

VYyamuiicss JOJDKEH 3HAaTh BUbl U HA3HAUCHUE
pEeXKYILEro MHCTPYMEHTA, yCIOBUS
OKCIUTyaTalui, 0003HAUEHHE MAPKUPOBKU
,CTIOCOOBI KPETJICHHUSI U CKOPCTH ONTUMAIIbHOM
9KCIUTyaTalUH IIACTHH.

YmMmers II0JIb30BATHCS IIPETI0KEHHBIMU
KaTaJloraMy | CIIPABOYHOM JINTEPATypOil
VYyamumiics  AOJDKEH  yMETb:  ONPENENATh
TOJHOCTb W3JEIUM, IPOBOIUTH KOHTPOJIBHO-
U3MEPUTEIILHBIE OTIEPALIVH.

V. lloaBeaeHne UTOrOB 3aHATHSA (2 MUHYTHI)
VI. lomamnee 3aganue (2 MUHYTHI)

N3yunth (IOBTOPUTH) MPOMAEHHBIM MaTepuan
10 y4eOHUKY, KIIACCHOMY KOHCIIEKTY.

HpeHOHaBaTCHB IOABOAUT HMTOTH IIO

MPOMJIEHHOU TEME, BBIZIACT
JOMaIlIHEe 3aJlaHueE: U3Y4UTh
(MOBTOPUTH) MPOWUJEHHBIN MaTepHuall
1o y4eOHUKY, KJIACCHOMY
KOHCIIEKTY.

Yyamuecs CIIyLIAIOT
IIpenogaBaTes, 3aMUCHIBAIOT

JA0OMalIHEC 3a1aHHUC.

KOHCHCKT ypOKa, 9TAaJIOHbI OTBCTOB MW IIPC3CHTAIlMA, INPpUBCACHLI B
IIPUITO0KCHHM.
Juct
JIIT 44.03.04.730.113 24
n3m. | Jluct Ne nokym. Moanuce | daTa




CIIMCOK UCITIOJIb3OBAHHbBIX HCTOYHHUKOB

1. Topbaneuu A. @., Illkpen B. A., KypcoBoe mnpoekTupoBaHue Mo
TEXHOJIOTUH MAIIMHOCTPOEHUsA: Y4eOHOe mocobue s MallMHOCTPOUTEIbHBIX
CIIell. BY30B — 5-¢ u31., nepepadotka u gomonHeHue — M.: OO0 U]l «AnbsHCY,
2007.-256 c.

2. JlomxukoB B. II. OcHOBBI mporpaMMHUpOBaHUS W HAIAIKH CTAHKOB C
YITV: Yuebnoe nocodue. — Tomck: Uza. TITY, 2005. — 112c¢.

3. Jomxukop B. II. Pa3paboTka TEXHOJOTHYECKHX IIPOIICCCOB
MeXaHOOOpaOOTKH B MEJIIKOCEPUIHOM MPOU3BOACTBE: YueOHoe nmocobue. — ToMck:
N3n-Bo. TIIY, 2003. — 324c.

4. KoznmoBa T. A. KypcoBoe mNpoeKTHpOBaHME IO TEXHOJOTUU
MamuHOCTpoeHus: YueO. mocobue-ExarepunOypr: WMszmarensctBo VYpan. Toc.
mpod.- men. yauBepcurera 2012.- 169 c.

5. Kozmoa T. A. HopmupoBanue MexaHW4eckor o00paboTku: Yueb.
nocobue / T. A. Koznosa, T. B. IllecrakoBa. Exarepun0Oypr: U3zn-so Poc. roc.
npod.-mex. yH-ta, 2013. 137c.

6. MeToauyeckne yKa3zaHWsS K BBIMOJHEHUIO MPAKTUYECKOW pabOTHI.
«OdopmieHne TeXHOIOTHUYECKONW JOKYMEHTAIMW MO0 JAUCHHUIUINHE « TexXHOoIoTHs
marmuHoctpoerus». ExarepunOypr, 'OY BIIO «Poc. roc. mnpod.-nex. yH-T»,
2009. 41c.

/. MorunbaukoB B. A. TexHosioruss mpou3BOACTBA. TEXHOIOTHYECKUI
aHaJu3 4yepTexka JeTaau: METOJUYECKHE YyKa3aHUs K MPaKTHUYECKUM 3aHSATHSIM,
KOHTPOJIbHO-KYPCOBBIM W KOHTPOJIbHBIM ~ paboTamM  isi  CTYACHTOB
MaIlIMHOCTPOUTENBHBIX crenuanbHoctet / B. A. MorunsHukoB. — Tyna: u3n-Bo
Tynl'VY, 2009. - 18 c.

8. IlamoB A. A., Ammkun B. B. OO0OpaboTka MeTalIOB pe3aHHCM:

CnpaBounuk TexHojora. MammuHoctpoenune: 2004. — 526¢.

Hzm.

Jluct

Ne nokym.

Tlogmce

Jlata

JUT 44.03.04.730.113

Jluct

75




9. CmpaBounuk TexHoyiora — MamuHocTpoutens / Ilom pem. A. T.
Kocumnoroit u P.K. MemepskoBa 6-¢ u3f., nepepad u g01.-M.: MallIMHOCTPOCHUE,
2005.-T.1-656 c., ui.

10. CnpaBouHuk TexHoJora — mammHoctpoutens / Ilox pem. A. T.
Kocunosoit u P. K. MemepsikoBa 6-¢ uzj., nepepad u J101.-M.: MalliiHOCTPOEHHUE,
2005.-T.2-612 c., n.

11. Texuonorus mamumHOCTpoeHUs (crienuayibHasg yacth) [Tekcr]: yueo.
st By30B. / A.A. TI'yces, E.P. KoBanbuyku np. — M.: Mammunoctpoenue, 1976.—
480 c.

12. Texuonorus mamuHoctpoeHus: [Tekct]. Yued misa ByzoB [['pud MO
P®] /JI.B.JIebeneB u np.- M.: U3a. Llentp «Axkagemus», 2006. - 527 c.

13. Texuonorus wmammuHocTpoeHus[Tekcr]: B 2 ku. Ka.l. OcHoBHI
TEXHOJIOTUHA MAIIUHOCTPOCHUs: yueb.mocob. mis By3os/ D.JI. XKykos, U.N.
Kozaps, C.JI. Mypamkun u ap.; [log pen. C.JI. Mypamkuna. — 2-oe u3a., J0M. —
M.: Beicur. k., 2008. — 278 c.

14. Texunonorus mamuHoctpoenus [Tekct]: B 2 ka. Ku.2. IIlpousBoacTso
nerajgeid mammuH.: yde0.moco6. s Byzo/ D.JI. XKykos, M.M. Kozaps, C.JI.
Mypamkun u ap.; [log pen. C.JI. Mypamkuna. — 2-oe u3a., nomn. — M.: Beici. mik.,
2008. — 296 c.

15. Texuomoruss  mammHOCTpoeHHs.  JlabopaTopHBId  MPAKTUKYM
[DnexkTpoHHBIN pecypc]: yueOHoe mocobue mns By3oB [['pudp YMO] / [A. B.
KonomeiiueHnko u ap.]. - OnektpoH.TekcToBble gaH. - CankT-IleTepOypr; Mocksa;
Kpacnonap: Jlanp, 2015. - 266 C. - (Pexxum
nocrtyna:http://e.lanbook.com/view/book/67470)

16. TexHUKO-DPKOHOMHYECKHE PACUYETHI B BBITYCKHBIX KBaTU(UKAITMOHHBIX
paboTax (AUMIOMHBIX ITpoekTax): Yueb. nmocodbue / ABT. —coct. E. . Uyukainosa,
T. A. Kosnosa, B. II. Cypukos. Exatepun0Oypr: M3a-so ['OY BIIO «Poc. roc.
npod.-ned. yu-t» , 2013. 66 c.

Jluct

JUIT 44.03.04.730.113

Hzm.

Jlucr Ne nokym. Iognuce | Hata

76




17. OpranoBa, H. E. Ilpaktukym no wmeTtoauke MpodhecCHOHATBHOrO
oOyuenus[ Tekct]: yue6.mocobue nust By3oB / H. E. Opranosa, M. I'. [llanyHoBa,
JI. B. KonsicaukoBa. - 2-¢ u3., mepecMoTp. u no1. - ExkatepunOypr: U3marenbcTBO
PITIITY, 2011. - 88 c.

18. Dnextponnsiii katamor «CKU®-M», UacTpyMeHT ais ¢hpe3epoBaHus u
ceepiienus, 2015 r.

19. DnexTpoHHEI KaTanor «Seco», @pesepoBanne, 2015 .

20. Dnexrponnbiii katanor «K KOMET», Ceepnenne, 2015 r.
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[Tpunoxenne b

[lepeuens rpaduueckoro marepuaia

Hazanue dopmar
Yeprex neranum I muct Al
NimrocTpanuy TeXHOJIOTHYECKOTO Iponecca I mact Al
Kapter Hanagox 2 macta Al
@parMeHT ynpasJsoIed TporpaMMbl I mact Al
Jlucr
JITT 44.03.04.730.113 o
Wzm. | Jlucr Ne nokym. Ioanucs | Jata




G54 G17 G710 GI0 G94 G40
DM_RAPID(50)

CYCLES00()

TRAFOOF

L_FREI

L_ZYM91

GO B0 CO

FFWON

SOFT

COMPCAD G642

STOPFIFO

T="SVERLO_D40"
:T="DRILL_D40"

M6

TRAFOOF

G0 B0.0 C0.0

GO G90 X74. Y-4.5 Z10 S500 M3
G17 G94 F70. M7

MCALL CYCLE83(10,0.3,2,-95,,-2,5,0,,0.5,0,3,1,0.2,,)
MCALL CYCLE83(5.3,0.3,5.,-166.829,,,0.,0.,,,1.,1,,0.)

X74.Y-4.5

MCALL

L_FREI

L_ZYMo1

M5

L_FREI

L_ZYMo1

CYCLES00()

TRAFOOF

GO0 B0 CO

M9

COMPOF

STOPRE

G54 G17 G710 G90 G94 G40
DM_RAPID(50)
CYCLES00()

TRAFOOF

L_FREI

L_ZYM91

GO0 B0 CO

FFWON

SOFT

COMPCAD G642
STOPFIFO

M1_D63_02
T="FRESA_D63_SECO"

M6

G0 B0.0 C0.0

M54

GO0 G90 X0.0 Y142.525 710.3 S1000 M3
Z1.

G94 G1 Z0.0 M7 F1000.
Y110.175

X167.487

G17 G2 X170.175 Y107.487 10.0 J-2.687
G1Y-107.487

G2 X167.487 Y-110.175 1-2.687 J0.0
G1 X-167.487

G2 X-170.175 Y-107.487 10.0 J2.687
G1Y107.487

G2 X-167.487 Y110.175 12.687 J0.0
G1 X0.0

Y67.195

X127.195

Y-67.195

X-127.195

Y67.195

X0.0

Y24.215

X84.215

Y-24.215

[Tpunoxenne I

VYnpasnstonias nporpamMmma (pparmMeHT)

X-84.215

Y24.215

X0.0

Y55.715

Z1.

G0 Z10.3

X202.7 Y-102.434

Z20.0

G1z-1.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z20.0

G0 Z710.3

X182.769 Y139.216

Z20.0

G1z-1.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1X110.927 Y-142.7

Z0.0

G0 Z10.3

X136.947 Y142.7

Z0.0

G1Z-1.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
G1Y-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z0.0

G0 Z10.3

X89.366 Y142.7

Z0.0

G1Z-1.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
Gl1Y-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5 Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0J-31.5
GlY-5

G2 X48.774 Y-22.774 1-31.5 J0.0
G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z0.0

G0 Z10.3

X202.7 Y-102.434

Z-1.

Gl2z-2.

X198.671 Y-108.836

Hzm.

Jlucr Ne nokym. Ioanuce

Jlata
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G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-1.

G0 Z10.3

X182.769 Y139.216

Z-1.

Glz-2.

X183.796 Y134.106

Z-1.

G0 710.3

X136.947 Y142.7

Z-1.

Glz-2.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
G1Y-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-1.

G0 Z10.3

X89.366 Y142.7

Z-1.

Glz-2.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
GlY-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5

GlY-5

G2 X48.774 Y-22.7741-31.5 J0.0

G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 )22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-1.

G0 Z10.3

X202.7 Y-102.434

Z-2.

G1Z-3.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-2.

G0 Z10.3

X182.769 Y139.216

Z-2.

G1Z-3.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-2.

G0 Z10.3

X136.947 Y142.7

Z-2.

G12z-3.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
G1Y-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43Y-142.7

Z-2.

G0 7103

X89.366 Y142.7

Z-2.

Glz-3.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
G1lY-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5

GlY-5

G2 X48.774 Y-22.7741-31.5 J0.0

G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 )22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-2.

G0 Z10.3

X202.7 Y-102.434

Z-3.

G1Z-4.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-3.

G0 Z10.3

X182.769 Y139.216

Z-3.

G1z-4.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-3.

G0 Z10.3

X136.947 Y142.7

Z-3.

Gl z-4.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-3.

G0 7103

X89.366 Y142.7

Z-3.

Glz-A.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
G1Y-5
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G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5 Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5
G1Y-5

G2 X48.774 Y-22.7741-31.5 J0.0
G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-3.

G0 7103

X202.7 Y-102.434

Z-4.

G1Zz-5.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-4.

G0 7103

X182.769 Y139.216

Z-4.

G1Zz-5.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-4.

G0 Z10.3

X136.947 Y142.7

Z-4.

Gl Zz-5.

X138.243 Y138.7

G2 X143.96 Y102.51-111.743 J-36.2
G1Y-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43Y-142.7

Z-4.

G0 Z10.3

X89.366 Y142.7

Z-4.

G1Z-5.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
GlY-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0J-31.5
GlY-5

G2 X48.774 Y-22.7741-31.5 J0.0
G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 )22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-4.

G0 7103

X202.7 Y-102.434

Z-5.

Gl z-6.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-5.

G0 7103

X182.769 Y139.216

Z-5.

Gl z-6.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-5.

G0 Z10.3

X136.947 Y142.7

Z-5.

Gl z-6.

X138.243 Y138.7

G2 X143.96 Y102.51-111.743 J-36.2
G1lY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43Y-142.7

Z-5.

G0 Z10.3

X89.366 Y142.7

Z-5.

G1Z-6.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
GlY-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134. 126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0J-31.5
GlY-5

G2 X48.774 Y-22.774 1-31.5 J0.0
G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-5.

G0 7103

X202.7 Y-102.434

Z-6.

Gl2z-7.

X198.671 Y-108.836
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G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-6.

G0 Z10.3

X182.769 Y139.216

Z-6.

G12z-7.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-6.

G0 7103

X136.947 Y142.7

Z-6.

Gl2z-7.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
G1lY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-6.

G0 7103

X89.366 Y142.7

Z-6.

Glz-7.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
G1lY-5

G2 X79.165 Y-53.165 1-74.48 J0.0

G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665

G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0J-31.5

GlY-5

G2 X48.774 Y-22.774 1-31.5 J0.0

G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5

G1 X-192.735Y-76.328

X-202.7

Z-6.

G0 Z10.3

X202.7 Y-102.434

Z-1.

G1Z-8.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-1.

G0 Z710.3

X182.769 Y139.216

Z-1.

G1Zz-8.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-1.

G0 7103

X136.947 Y142.7

Z-1.

Glz-8.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-1.

G0 Z10.3

X89.366 Y142.7

Z-1.

Gl2z-8.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
G1lY-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5

G1Y-5

G2 X48.774 Y-22.774 1-31.5 J0.0

G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-1.

G0 Z10.3

X202.7 Y-102.434

Z-8.

G1Z-9.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-8.

G0 Z10.3

X182.769 Y139.216

Z-8.

G12Zz-9.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-8.

G0 Z710.3

X136.947 Y142.7

Z-8.

G1Z-9.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
G1Y-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43Y-142.7

Z-8.

Hzm.
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G0 Z710.3

X89.366 Y142.7

Z-8.

G1Zz-9.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
GlY-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5
GlY-5

G2 X48.774 Y-22.7741-31.5 J0.0
G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-8.

G0 Z710.3

X202.7 Y-102.434

Z-9.

G1z-10.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-9.

G0 7103

X182.769 Y139.216

Z-9.

G1z-10.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-9.

G0 Z10.3

X136.947 Y142.7

Z-9.

G1 Z-10.

X138.243 Y138.7

G2 X143.96 Y102.51-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43Y-142.7

Z-9.

G0 Z10.3

X89.366 Y142.7

Z-9.

G1 Z-10.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
GlY-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914

G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5
G1Y-5

G2 X48.774 Y-22.7741-31.5 J0.0
G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 )22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-9.

G0 7103

X202.7 Y-102.434

Z-10.

G1z-11.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-10.

G0 Z710.3

X182.769 Y139.216

Z-10.

Glz-11.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-10.

G0 Z10.3

X136.947 Y142.7

Z-10.

G1Z-11.

X138.243 Y138.7

G2 X143.96 Y102.51-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43Y-142.7

Z-10.

G0 Z10.3

X89.366 Y142.7

Z-10.

G1Z-11.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
Gl1Y-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5
G1Y-5

G2 X48.774 Y-22.7741-31.5 J0.0
G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 )22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328
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X-202.7

Z-10.

G0 Z710.3

X202.7 Y-102.434

Z-11.

Gl z-12.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-11.

G0 Z710.3

X182.769 Y139.216

Z-11.

Glz-12.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
G1Y-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-11.

G0 7103

X136.947 Y142.7

Z-11.

Glz-12.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-11.

G0 7103

X89.366 Y142.7

Z-11.

Glz-12.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
GlY-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0J-31.5

G1Y-5

G2 X48.774 Y-22.774 1-31.5 J0.0

G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-11.

G0 Z10.3

X202.7 Y-102.434

Z-12.

G1Z-13.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-12.

G0 Z10.3

X182.769 Y139.216

Z-12.

G1Z-13.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
G1Y-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-12.

G0Z10.3

X136.947 Y142.7

Z-12.

Gl z-13.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-12.

G0 7103

X89.366 Y142.7

Z-12.

G1Z-13.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
G1Y-5

G2 X79.165 Y-53.165 1-74.48 J0.0

G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665

G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53. Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0J-31.5

G1Y-5

G2 X48.774 Y-22.774 1-31.5 J0.0

G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-12.

G0 Z10.3

X202.7 Y-102.434

Z-13.

G1Z-14.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-13.

G0 Z10.3

X182.769 Y139.216

Z-13.

G1Z-14.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
G1Y-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-13.

G0 7103

X136.947 Y142.7

Z-13.

Gl z-14.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
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G1lY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-13.

G0 Z10.3

X89.366 Y142.7

Z-13.

G1Z-14.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
G1Y-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5

GlY-5

G2 X48.774 Y-22.7741-31.5 J0.0

G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-13.

G0 Z710.3

X202.7 Y-102.434

Z-14.

G1z-15.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-14.

G0 Z10.3

X182.769 Y139.216

Z-14.

G1 Z-15.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-14.

G0 Z10.3

X136.947 Y142.7

Z-14.

G1 Z-15.

X138.243 Y138.7

G2 X143.96 Y102.51-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43Y-142.7

Z-14.

G0 Z10.3

X89.366 Y142.7

Z-14.

G1 Z-15.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
GlY-5

G2 X79.165 Y-53.165 1-74.48 J0.0

G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0J-31.5
GlY-5

G2 X48.774 Y-22.7741-31.5 J0.0
G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-14.

G0 Z10.3

X202.7 Y-102.434

Z-15.

G1Z-16.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-15.

G0 Z10.3

X182.769 Y139.216

Z-15.

G1Z-16.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
G1Y-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-15.

G0 Z10.3

X136.947 Y142.7

Z-15.

G1Z-16.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
G1Y-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43Y-142.7

Z-15.

G0 Z10.3

X89.366 Y142.7

Z-15.

G1 Z-16.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
GlY-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5
G1Y-5

G2 X48.774 Y-22.7741-31.5 J0.0
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G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-15.

G0 Z10.3

X202.7 Y-102.434

Z-16.

G1z-17.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-16.

G0 7103

X182.769 Y139.216

Z-16.

G1z-17.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
G1Y-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-16.

G0 7103

X136.947 Y142.7

Z-16.

G1z-17.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-16.

G0 Z10.3

X89.366 Y142.7

Z-16.

Gl z-17.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
GlY-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0J-31.5

GlY-5

G2 X48.774 Y-22.774 1-31.5 J0.0

G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-16.

G0 Z10.3

X202.7 Y-102.434

Z-17.

G1z-18.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-17.

G0 7103

X182.769 Y139.216

Z-17.

G1z-18.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-17.

G0 7103

X136.947 Y142.7

Z-17.

G1z-18.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
G1Y-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-17.

G0 Z10.3

X89.366 Y142.7

Z-17.

Gl z-18.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
GlY-5

G2 X79.165 Y-53.165 1-74.48 J0.0

G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665

G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0J-31.5

GlY-5

G2 X48.774 Y-22.774 1-31.5 J0.0

G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-117.

G0 Z10.3

X202.7 Y-102.434

Z-18.

G1z-19.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-18.

G0 Z10.3

X182.769 Y139.216

Z-18.

G12z-19.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
G1lY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-18.
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G0 Z710.3

X136.947 Y142.7

Z-18.

G1Z-19.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43Y-142.7

Z-18.

G0 7103

X89.366 Y142.7

Z-18.

G12z-19.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
G1Y-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5

G1lY-5

G2 X48.774 Y-22.7741-31.5 J0.0

G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 )22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-18.

G0 2103

X202.7 Y-102.434

Z-19.

G1 z-20.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-19.

G0 Z10.3

X182.769 Y139.216

Z-19.

G1 Z-20.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-19.

G0 Z10.3

X136.947 Y142.7

Z-19.

G1 Z-20.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43Y-142.7

Z-19.

G0 Z710.3

X89.366 Y142.7

Z-19.

G1 z-20.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
G1Y-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5
GlY-5

G2 X48.774 Y-22.7741-31.5 J0.0
G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 )22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-19.

G0 Z10.3

X202.7 Y-102.434

Z-20.

Gl z-21.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-20.

G0 Z10.3

X182.769 Y139.216

Z-20.

G1Z-21.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-20.

G0 Z10.3

X136.947 Y142.7

Z-20.

G1Z-21.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
Gl1Y-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43Y-142.7

Z-20.

G0 Z10.3

X89.366 Y142.7

Z-20.

G1Zz-21.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
G1Y-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

Hzm.

Jlucr Ne nokym. Ioanuce

Jlata

JUIT 44.03.04.730.113

Jluct

88




G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5
GlY-5

G2 X48.774 Y-22.774 1-31.5 J0.0
G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-20.

G0Z710.3

X202.7 Y-102.434

Z-21.

Gl1z-22.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-21.

G0 Z10.3

X182.769 Y139.216

Z-21.

Gl1z-22.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-21.

G0 Z10.3

X136.947 Y142.7

Z-21.

G1Z-22.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-21.

G0 Z10.3

X89.366 Y142.7

Z-21.

G12Z-22.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
G1Y-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5 Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0J-31.5
Gl1Y-5

G2 X48.774 Y-22.774 1-31.5 J0.0
G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-21.

G0 Z710.3

X202.7 Y-102.434

Z-22.

G1z-23.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-22.

G0 7103

X182.769 Y139.216

Z-22.

G1z-23.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
G1lY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-22.

G0 7103

X136.947 Y142.7

Z-22.

Gl z-23.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-22.

G0 Z10.3

X89.366 Y142.7

Z-22.

G1Z-23.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
G1Y-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5

Gl1Y-5

G2 X48.774 Y-22.774 1-31.5 J0.0

G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 J22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-22.

G0 710.3

X202.7 Y-102.434

Z-23.

Gl z-24.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-23.

G0 7103

X182.769 Y139.216

Z-23.

Gl z-24.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
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G1lY-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-23.

G0 Z10.3

X136.947 Y142.7

Z-23.

G1 Z-24.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
G1Y-5

G2 X109.557 Y-83.557 1-117.46 J0.0
G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-23.

G0 7103

X89.366 Y142.7

Z-23.

Gl z-24.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
GlY-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5

GlY-5

G2 X48.774 Y-22.7741-31.5 J0.0

G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 )22.274

G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-23.

G0 Z10.3

X202.7 Y-102.434

Z-24.

G1 Z-25.

X198.671 Y-108.836

G2 X177.176 Y-137.162 1-172.171 J108.336
G1 X172.473 Y-142.347

Z-24.

G0 Z10.3

X182.769 Y139.216

Z-24.

G1 Z-25.

X183.796 Y134.106

G2 X186.94 Y102.5 1-157.296 J-31.606
G1Y-5

G2 X139.948 Y-113.948 1-160.44 J0.0
G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

Z-24.

G0 Z10.3

X136.947 Y142.7

Z-24.

G1 Z-25.

X138.243 Y138.7

G2 X143.96 Y102.5 1-111.743 J-36.2
GlY-5

G2 X109.557 Y-83.557 1-117.46 J0.0

G1 X87.557 Y-105.557

G2 X21.658 Y-138.7 1-83.057 J83.057
G1 X-5.43 Y-142.7

Z-24.

G0 7103

X89.366 Y142.7

Z-24.

G1 z-25.

X91.591 Y138.7

G2 X100.98 Y102.5 1-65.091 J-36.2
GlY-5

G2 X79.165 Y-53.165 1-74.48 J0.0
G1 X57.165 Y-75.165

G2 X4.5Y-96.98 1-52.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X26.5

G2 X58.Y102.510.0 J-31.5
GlY-5

G2 X48.774 Y-22.774 1-31.5 J0.0
G1 X26.774 Y-44.774

G2 X4.5Y-54.1-22.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-24.

G0 Z10.3

X199.015 Y-123.179

Z-25.

G1 Z-26.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-25.

G0 Z10.3

X119.858

Z-25.

G1 Z-26.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-25.

G0 Z710.3

X202.7 Y-63.131

Z-25.

G1 Z-26.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 )22.274
G1 X109.928
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G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54. 1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-25.

G0 Z10.3

X199.015 Y-123.179

Z-26.

G1z-27.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-26.

G0 7103

X119.858

Z-26.

G1z-27.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-26.

G0 7103

X202.7 Y-63.131

Z-26.

G1z-27.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
GlY-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-26.

G0 Z10.3

X199.015 Y-123.179

Z-27.

G1Z-28.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-21.

G0 Z10.3

X119.858

Z-21.

G1Z-28.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-217.

G0Z710.3

X202.7 Y-63.131

Z-27.

G1z-28.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
GlY-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-27.

G0 Z10.3

X199.015 Y-123.179

Z-28.

G1Z-29.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-28.

G0 Z10.3

X119.858

Z-28.

G1Z-29.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-28.

G0 Z10.3

X202.7 Y-63.131

Z-28.

G1Z-29.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774
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G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54. 1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-28.

G0 Z10.3

X199.015 Y-123.179

Z-29.

G1 Z-30.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-29.

G0Z710.3

X119.858

Z-29.

G1 z-30.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-29.

G0 7103

X202.7 Y-63.131

Z-29.

G1 Z-30.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-29.

G0 Z10.3

X199.015 Y-123.179

Z-30.

G1Z-31.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-30.

G0 Z10.3

X119.858

Z-30.

G1Z-31.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83

G1 X28.142 Y-142.7

Z-30.

G0Z710.3

X202.7 Y-63.131

Z-30.

G1z-31.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
GlY-5

G2 X182.274 Y-22.7741-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 )22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-30.

G0 Z10.3

X199.015 Y-123.179

Z-31.

G1Z-32.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-31.

G0 Z10.3

X119.858

Z-31.

G1Z-32.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-31.

G0 Z10.3

X202.7 Y-63.131

Z-31.

G1Z-32.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1lY-5

G2 X182.274 Y-22.7741-31.5 J0.0
G1 X160.274 Y-44.774

Hzm.

Jlucr Ne nokym. Ioanuce

Jlata

JUT 44.03.04.730.113

Jluct
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G2 X138. Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.39 10.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54. 1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-31.

G0 Z10.3

X199.015 Y-123.179

Z-32.

G12z-33.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-32.

G0Z710.3

X119.858

Z-32.

G1z-33.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-32.

G0 7103

X202.7 Y-63.131

Z-32.

G1z-33.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-32.

G0 Z10.3

X199.015 Y-123.179

Z-33.

G1 Z-34.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-33.

G0 Z10.3

X119.858

Z-33.

G1 Z-34.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83

G1 X28.142 Y-142.7

Z-33.

G0Z710.3

X202.7 Y-63.131

Z-33.

G1z-34.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
GlY-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-33.

G0 Z10.3

X199.015 Y-123.179

Z-34.

G1Z-35.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-34.

G0 Z10.3

X119.858

Z-34.

G1Z-35.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-34.

G0 Z710.3

X202.7 Y-63.131

Z-34.

G1Z-35.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1lY-5

G2 X182.274 Y-22.7741-31.5 J0.0
G1 X160.274 Y-44.774

Hzm.

Jlucr Ne nokym. Ioanuce

Jlata

JIIT 44.03.04.730.113

Jluct
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G2 X138. Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.39 10.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54. 1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-34.

G0 Z10.3

X199.015 Y-123.179

Z-35.

G1 z-36.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-35.

G0Z710.3

X119.858

Z-35.

G1 z-36.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-35.

G0 7103

X202.7 Y-63.131

Z-35.

G1 Z-36.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-35.

G0 Z10.3

X199.015 Y-123.179

Z-36.

G1Z-37.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-36.

G0 Z10.3

X119.858

Z-36.

G1Z-37.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83

G1 X28.142 Y-142.7

Z-36.

G0Z710.3

X202.7 Y-63.131

Z-36.

G1z-37.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
GlY-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-36.

G0 Z10.3

X199.015 Y-123.179

Z-37.

G1Z-38.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-37.

G0 Z10.3

X119.858

Z-37.

G1Z-38.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-37.

G0 Z710.3

X202.7 Y-63.131

Z-37.

G1Z-38.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1lY-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

Hzm.

Jlucr Ne nokym. Ioanuce

Jlata

JUT 44.03.04.730.113

Jluct

94




G2 X138. Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.39 10.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54. 1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-37.

G0 Z10.3

X199.015 Y-123.179

Z-38.

G1z-39.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-38.

G0Z710.3

X119.858

Z-38.

G1 z-39.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-38.

G0 7103

X202.7 Y-63.131

Z-38.

G1 Z-39.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-38.

G0 Z10.3

X199.015 Y-123.179

Z-39.

G1 Z-40.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-39.

G0 Z10.3

X119.858

Z-39.

G1 Z-40.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83

G1 X28.142 Y-142.7

Z-39.

G0 7103

X202.7 Y-63.131

Z-39.

G1 Z-40.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1lY-5

G2 X182.274 Y-22.7741-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-39.

G0 Z10.3

X199.015 Y-123.179

Z-40.

G1 Z-41.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-40.

G0 Z10.3

X119.858

Z-40.

G1 Z-41.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-40.

G0 Z10.3

X202.7 Y-63.131

Z-40.

G1 Z-41.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-5

G2 X182.274 Y-22.7741-31.5 J0.0
G1 X160.274 Y-44.774

Hzm.

Jlucr Ne nokym. Ioanuce

Jlata

JUT 44.03.04.730.113

Jluct
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G2 X138. Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.39 10.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54. 1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-40.

G0 Z10.3

X199.015 Y-123.179

Z-41.

G1z-42.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-41.

G0Z710.3

X119.858

Z-41.

Gl z-42.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-41.

G0 7103

X202.7 Y-63.131

Z-41.

Gl z-42.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-41.

G0 Z10.3

X199.015 Y-123.179

Z-42.

G1 Z-43.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-42.

G0 Z10.3

X119.858

Z-42.

G1 Z-43.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83

G1 X28.142 Y-142.7

Z-42.

G0Z710.3

X202.7 Y-63.131

Z-42.

G1 z-43.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
GlY-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-42.

G0 Z10.3

X199.015 Y-123.179

Z-43.

G1 Z-44.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-43.

G0 Z10.3

X119.858

Z-43.

G1 Z-44.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-43.

G0 Z10.3

X202.7 Y-63.131

Z-43.

G1 Z-44.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-5

G2 X182.274 Y-22.7741-31.5 J0.0
G1 X160.274 Y-44.774
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G2 X138. Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.39 10.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54. 1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-43.

G0 Z10.3

X199.015 Y-123.179

Z-44.

G1 z-45.

X192.009 Y-126.807

G2 X155.158 Y-138.7 1-54.009 J104.307
G1 X128.07 Y-142.7

Z-44.

G0Z710.3

X119.858

Z-44.

G1 z-45.

X92.77 Y-138.7

G2 X74.Y-134.33117.158 J116.2
X55.23 Y-138.7 1-35.928 J111.83
G1 X28.142 Y-142.7

Z-44.

G0 7103

X202.7 Y-63.131

Z-44.

G1 z-45.

X198.7 Y-67.131

X190.665 Y-75.165

G2 X138. Y-96.98 1-52.665 J52.665
G1 X109.928

G2 X74.Y-87.74110.0 J74.48
X38.072 Y-96.98 1-35.928 J65.241
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-5

G2 X182.274 Y-22.774 1-31.5 J0.0
G1 X160.274 Y-44.774

G2 X138.Y-54.1-22.274 J22.274
G1 X109.928

G2 X81.765 Y-8.3910.0 J31.5

G3 X66.235 1-7.765 J3.89

G2 X38.072 Y-54.1-28.163 J-14.11
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-44.

G0 Z10.3

X202.7 Y-96.975

Z-44.994

G1Z-45.994

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-44.994

G0 7103

X202.7 Y-96.975

Z-45.987

G1 Z-46.987

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-45.987

G0 Z10.3

X-68.131

Z-45.987

G1 Z-46.987

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X160.

G2 X191.5 Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-714.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-45.987

G0 7103

X202.7 Y-96.975

Z-46.981

G1z-47.981

X198.7 Y-99.407

Hzm.

Z-44.994 G2 X185.906 Y-105.6 1-38.7 J63.636

G0 Z10.3 G3 X141.575 Y-138.7 134.094 J-91.9

X-68.131 G1 X138.576 Y-142.7

Z-44.994 Z-46.981

G1 Z-45.994 G0 Z10.3

X-72.131Y-138.7 X-68.131

X-105.665 Y-105.165 Z-46.981
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G1Z-47.981

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-46.981

G0 7103

X202.7 Y-96.975

Z-47.974

G1Z-48.974

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-47.974

G0 7103

X-68.131

Z-47.974

G1Z-48.974

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-714.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-47.974

G0 Z710.3

X202.7 Y-96.975

Z-48.968

G1 Z-49.968

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-48.968

G0 7103

X-68.131

Z-48.968

G1 Z-49.968

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-48.968

G0 Z10.3

X202.7 Y-96.975

Z-49.962

G1 Z-50.962

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-49.962

G0 Z10.3

X-68.131

Z-49.962

G1 Z-50.962

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-49.962

G0 7103

X202.7 Y-96.975

Z-50.955

G1 Z-51.955

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
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G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-50.955

G0 Z10.3

X-68.131

Z-50.955

G1 Z-51.955

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-50.955

G0 Z10.3

X202.7 Y-96.975

Z-51.949

G1 Z-52.949

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-51.949

G0 Z10.3

X-68.131

Z-51.949

G1 Z-52.949

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

G1Z7-53.943

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z7-52.943

G0 7103

X-68.131

Z7-52.943

G1Z-53.943

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z7-52.943

G0 Z10.3

X202.7 Y-96.975

Z-53.936

G1 Z-54.936

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-53.936

G0 Z710.3

X-68.131

Z-53.936

G1 Z-54.936

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274

X-202.7 G1 X-160.
Z-51.949 G2 X-176.367 Y-49.41410.0 J31.5
G0 Z10.3 G1 X-192.735 Y-76.328
X202.7 Y-96.975 X-202.7
Z7-52.943 Z-53.936
Jlucr
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G0 Z710.3

X202.7 Y-96.975

Z-54.93

G1Z-55.93

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-54.93

G0 Z710.3

X-68.131

Z-54.93

G12Z-55.93

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.414 10.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-54.93

G0 Z10.3

X202.7 Y-96.975

Z7-55.923

G1Z-56.923

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-55.923

G0 Z10.3

X-68.131

Z-55.923

G1 Z-56.923

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5

G1 X-192.735 Y-76.328

X-202.7

Z7-55.923

G0 7103

X202.7 Y-96.975

Z-56.917

G12z-57.917

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-56.917

G0Z10.3

X-68.131

Z-56.917

G1z-57.917

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-714.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-56.917

G0 Z710.3

X202.7 Y-96.975

Z-57.911

G1Z-58.911

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-57.911

G0 710.3

X-68.131

Z-57.911

G12Z-58.911

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774
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G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-57.911

G0 Z10.3

X202.7 Y-96.975

Z-58.904

G1 Z-59.904

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-58.904

G0 7103

X-68.131

Z-58.904

G1 Z-59.904

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-58.904

G0 Z10.3

X202.7 Y-96.975

Z-59.898

G1Z-60.898

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-59.898

G0 Z10.3

X-68.131

Z-59.898

G1 Z-60.898

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348

G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-59.898

G0 7103

X202.7 Y-96.975

Z-60.891

G1z-61.891

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-60.891

G0 7103

X-68.131

Z-60.891

G1Z-61.891

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-60.891

G0 Z10.3

X202.7 Y-96.975

Z7-61.885

G1 Z-62.885

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X184.062 Y-106.306 134.094 J-91.899
X141.575Y-138.7 135.938 J-91.194
G1 X138.576 Y-142.7

Z7-61.885

G0 7103

X-68.131

Z-61.885

G17-62.885

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
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G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-61.885

G0 7103

X202.7 Y-96.975

Z-62.879

G12-63.879

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X184.062 Y-106.306 134.094 J-91.899
X141.575 Y-138.7 135.938 J-91.194
G1 X138.576 Y-142.7

Z-62.879

G0 7103

X-68.131

Z7-62.879

G1z-63.879

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-62.879

G0 Z10.3

X202.7 Y-96.975

Z-63.872

G1Z-64.872

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X182.718 Y-106.847 134.094 J-91.899
X141.575 Y-138.7 137.282 J-90.653
G1 X138.576 Y-142.7

Z-63.872

G0 Z10.3

X-68.131

Z-63.872

G1Z-64.872

X-72.131Y-138.7

X-105.665 Y-105.165

G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-63.872

G0 7103

X202.7 Y-96.975

Z-64.866

G1 Z-65.866

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X182.718 Y-106.847 134.094 J-91.899
X141.575 Y-138.7 137.282 J-90.653
G1 X138.576 Y-142.7

Z-64.866

G0 Z10.3

X-68.131

Z-64.866

G1 Z-65.866

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.774 10.0 J31.5
G1 X-75.274 Y-714.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-64.866

G0 7103

X202.7 Y-96.975

Z-65.86

G1 Z-66.86

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X182.718 Y-106.847 134.094 J-91.9
X181.373 Y-107.412 137.282 J-90.653
X141.575 Y-138.7 138.627 J-90.088
G1 X138.576 Y-142.7

G2 X-112.739 Y-96.98 152.665 J52.665 Z-65.86
G1 X-160. G0 Z10.3
G2 X-198.7 Y-86.136 10.0 J74.48 X-68.131
G1 X-176.367 Y-49.414 Z-65.86
G2 X-191.5Y-22.5116.367 J26.914 G1 Z-66.86
Jluct
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X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-65.86

G0 Z10.3

X202.7 Y-96.975

Z-66.853

G1Z-67.853

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X182.718 Y-106.847 134.094 J-91.9
X181.373 Y-107.412 137.282 J-90.653
X141.575 Y-138.7 138.627 J-90.088
G1 X138.576 Y-142.7

Z-66.853

G0 Z10.3

X-68.131

Z-66.853

G1Z-67.853

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-714.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

Z-67.847

G0 7103

X-68.131

Z-67.847

G17-68.847

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5 Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-714.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-67.847

G0 Z10.3

X202.7 Y-96.975

Z-68.84

G1Z-69.84

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X180.783 Y-107.667 134.094 J-91.9
X180.028 Y-108.001 139.217 J-89.833
X141.575 Y-138.7 139.972 J-89.499
G1 X138.576 Y-142.7

Z-68.84

G0 Z710.3

X-68.131

Z-68.84

G1Z7-69.84

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5

X-202.7 G1 X-75.274 Y-74.774
Z-66.853 G2 X-84.464 Y-54.122.274 J22.274
G0 Zz10.3 G1 X-160.
X202.7 Y-96.975 G2 X-176.367 Y-49.414 10.0 J31.5
Z-67.847 G1 X-192.735 Y-76.328
G1 Z-68.847 X-202.7
X198.7 Y-99.407 Z-68.84
G2 X185.906 Y-105.6 1-38.7 J63.636 G0 Z10.3
G3 X141.575Y-138.7 134.094 J-91.9 X202.7 Y-96.975
G1 X138.576 Y-142.7 Z-69.834
Jluct
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G1Z2-70.834

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X180.783 Y-107.667 134.094 J-91.9
X180.028 Y-108.001 139.217 J-89.833
X141.575 Y-138.7 139.972 J-89.499
G1 X138.576 Y-142.7

Z7-69.834

G0 Z710.3

X-68.131

Z7-69.834

G12-70.834

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z7-69.834

G0 7103

X202.7 Y-96.975

Z-70.828

G1Zz-71.828

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-70.828

G0 Z10.3

X-68.131

Z-70.828

G1Z-71.828

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-714.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-70.828

G0 7103

X202.7 Y-96.975

Z-71.821

G12z-72.821

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-71.821

G0 7103

X-68.131

Z-71.821

G12z-72.821

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-71.821

G0 Z10.3

X202.7 Y-96.975

Z-72.815

G12-73.815

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X178.683 Y-108.613 134.094 J-91.9
X177.837 Y-109.011 141.317 J-88.887
X141.575 Y-138.7 142.163 J-88.489
G1 X138.576 Y-142.7

Z-72.815

G0 Z710.3

X-68.131

Z-72.815

G12Z-73.815

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
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G1 X-75.274 Y-714.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-72.815

G0 Z10.3

X202.7 Y-96.975

Z-73.809

G1 Z-74.809

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X178.683 Y-108.613 134.094 J-91.9
X177.837 Y-109.011 141.317 J-88.887
X141.575Y-138.7 142.163 J-88.489
G1 X138.576 Y-142.7

Z-73.809

G0 7103

X-68.131

Z-73.809

G1Z-74.809

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-73.809

G0 Z10.3

X202.7 Y-96.975

Z-74.802

G1 Z-75.802

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-74.802

G0 Z10.3

X-68.131

Z-74.802

G1 Z-75.802

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5

G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0

G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5

G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5

G1 X-192.735 Y-76.328

X-202.7

Z-74.802

G0 7103

X202.7 Y-96.975

Z-75.796

G1Z-76.796

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X177.338 Y-109.251 134.094 J-91.9
X175.993 Y-109.914 142.662 J-88.249
X141.575 Y-138.7 144.007 J-87.586
G1 X138.576 Y-142.7

Z-75.796

G0 Z10.3

X-68.131

Z-75.796

G1Z-76.796

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0

G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5

G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5

G1 X-192.735 Y-76.328

X-202.7

Z-75.796

G0 Z10.3

X202.7 Y-96.975

Z-76.789

G12z-77.789

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X177.338 Y-109.251 134.094 J-91.9
X175.993 Y-109.914 142.662 J-88.249
X141.575 Y-138.7 144.007 J-87.586
G1 X138.576 Y-142.7

Z-76.789

G0 Z10.3

X-68.131

Z-76.789

G1Z-77.789

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48
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G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134. 126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-76.789

G0Z710.3

X202.7 Y-96.975

Z-77.783

G12z-78.783

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-77.783

G0 7103

X-68.131

Z-77.783

G1Zz-78.783

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-77.783

G0 Z710.3

X202.7 Y-96.975

Z-18.777

G12Z-719.777

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X141.575 Y-138.7 134.094 J-91.9
G1 X138.576 Y-142.7

Z-18.777

G0 Z710.3

X-68.131

Z-18.777

G1z-719.777

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0

G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5

G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5

G1 X-192.735 Y-76.328

X-202.7

Z-78.777

G0 Z10.3

X202.7 Y-96.975

Z-19.77

G12Z-80.77

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X174.648 Y-110.603 134.094 J-91.9
X173.304 Y-111.318 145.352 J-86.897
X141.575 Y-138.7 146.696 J-86.182
G1 X138.576 Y-142.7

Z-19.77

G0 Z10.3

X-68.131

Z-19.77

G1Z-80.77

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0

G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5

G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5

G1 X-192.735 Y-76.328

X-202.7

Z-19.77

G0 7103

X202.7 Y-96.975

Z-80.764

G1Zz-81.764

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X174.648 Y-110.603 134.094 J-91.9
X173.304 Y-111.318 145.352 J-86.897
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X141.575 Y-138.7 146.696 J-86.182
G1 X138.576 Y-142.7

Z-80.764

G0 Z10.3

X-68.131

Z-80.764

G1Z-81.764

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-80.764

G0 Z10.3

X202.7 Y-96.975

Z-81.757

G1z-82.757

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X174.648 Y-110.603 134.094 J-91.9
X173.304 Y-111.318 145.352 J-86.897
X141.575 Y-138.7 146.696 J-86.182
G1 X138.576 Y-142.7

Z-81.757

G0 Z10.3

X-68.131

Z-81.757

G1Z-82.757

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-714.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-81.757

G0 7103

X202.7 Y-96.975

Z-82.751

G12z-83.751

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X173.304 Y-111.318 134.094 J-91.9
X172.605 Y-111.7 146.696 J-86.182
X141.575 Y-138.7 147.395 J-85.8

G1 X138.576 Y-142.7

Z-82.751

G0 7103

X-68.131

Z-82.751

G1z-83.751

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-82.751

G0 Z10.3

X202.7 Y-96.975

Z-83.745

G1 Z-84.745

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X172.605 Y-111.7 134.094 J-91.9
X171.959 Y-112.06 147.395 J-85.8
X141.662 Y-138.584 148.041 J-85.44
G1 X141.575Y-138.7

X138.576 Y-142.7

Z-83.745

G0 Z710.3

X-68.131

Z-83.745

G1Z-84.745

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.
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G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-714.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-83.745

G0 Z710.3

X202.7 Y-96.975

Z-84.738

G12-85.738

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X171.959 Y-112.06 134.094 J-91.9
X170.614 Y-112.83 148.041 J-85.44
X141.662 Y-138.584 149.386 J-84.67
G1 X141.575 Y-138.7

X138.576 Y-142.7

Z-84.738

G0 7103

X-68.131

Z-84.738

G12z-85.738

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735Y-76.328

X-202.7

Z-84.738

G0 Z10.3

X202.7 Y-96.975

Z-85.732

G1Z-86.732

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X171.959 Y-112.06 134.094 J-91.9
X170.614 Y-112.83 148.041 J-85.44
X142.372 Y-137.651 149.386 J-84.67
X141.662 Y-138.584 177.628 J-59.849
G1 X141.575Y-138.7

X138.576 Y-142.7

Z-85.732

G0 Z10.3

X-68.131

Z-85.732

G1 Z-86.732

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-85.732

G0 Z710.3

X202.7 Y-96.975

Z7-86.726

G12z-87.726

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X142.372 Y-137.651 134.094 J-91.9
X141.662 Y-138.584 177.628 J-59.849
G1 X141.575 Y-138.7

X138.576 Y-142.7

Z-86.726

G0 Z10.3

X-68.131

Z-86.726

G1Z-87.726

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-714.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z7-86.726

G0 7103

X202.7 Y-96.975

Z-87.719

G12z-88.719

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X170.249 Y-113.044 134.094 J-91.9
X169.269 Y-113.629 149.751 J-84.456
X141.575 Y-138.7 150.731 J-83.871
G1 X138.576 Y-142.7

Z-87.719

G0 7103

X-68.131

Z-87.719

G1z-88.719

X-72.131Y-138.7
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X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53. Y134. 126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0

G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5

G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5

G1 X-192.735 Y-76.328

X-202.7

Z-87.719

G0 Z10.3

X202.7 Y-96.975

Z-88.713

G12Z7-89.713

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X170.249 Y-113.044 134.094 J-91.9
X169.269 Y-113.629 149.751 J-84.456
X143.717 Y-135.946 150.731 J-83.871
X141.575 Y-138.7 176.283 J-61.554
G1 X138.576 Y-142.7

Z-88.713

G0 Z10.3

X-68.131

Z-88.713

G12Z7-89.713

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5Y-22.5116.367 J26.914
G1Y87.5

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53. Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0

G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5

G1 X-75.274 Y-714.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5

G1 X-192.735Y-76.328

X-202.7

Z-88.713

G0 Z710.3

X202.7 Y-96.975

Z-89.706

G127-90.706

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X169.269 Y-113.629 134.094 J-91.9
X168.035 Y-114.388 150.731 J-83.871

X143.717 Y-135.946 151.965 J-83.112
X141.575Y-138.7 176.283 J-61.554
G1 X138.576 Y-142.7

Z-89.706

G0 7103

X-68.131

Z-89.706

G1 Z-90.706

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119.131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0 J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134.1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 J22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7

Z-89.706

G0 Z10.3

X202.7 Y-96.975

Z-90.7

G1z-91.7

X198.7 Y-99.407

G2 X185.906 Y-105.6 1-38.7 J63.636
G3 X144.864 Y-134.552 134.094 J-91.9
X143.758 Y-135.896 175.136 J-62.948
X141.575Y-138.7 176.242 J-61.604
G1 X138.576 Y-142.7

Z-90.7

G0 Z10.3

X-68.131

Z-90.7

G1z-91.7

X-72.131Y-138.7

X-105.665 Y-105.165

G2 X-112.739 Y-96.98 152.665 J52.665
G1 X-160.

G2 X-198.7 Y-86.136 10.0 J74.48

G1 X-176.367 Y-49.414

G2 X-191.5 Y-22.5116.367 J26.914
G1Y875

G2 X-160. Y119. 131.5J0.0

G1 X-79.833

G2 X-53.Y134.126.833 J-16.5

G1 X160.

G2 X191.5Y102.510.0J-31.5
G1Y-35.771

G2 X170.957 Y-65.304 1-31.5 J0.0
G3 X102.309 Y-119.848 149.043 J-132.196
G2 X76.016 Y-134. 1-26.293 J17.348
G1 X-3.

G2 X-25.274 Y-124.77410.0 J31.5
G1 X-75.274 Y-74.774

G2 X-84.464 Y-54.122.274 )22.274
G1 X-160.

G2 X-176.367 Y-49.41410.0 J31.5
G1 X-192.735 Y-76.328

X-202.7
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Z-90.7
G0 7103

L_FREI

L_ZYMo1

TRAFOOF

M5

L_FREI

L_ZYM91

CYCLES00()

G2 X186.94 Y102.5 |-157.296 J-31.606
GlY-5

G2 X139.948 Y-113.948 1-160.44 J0.0

G1 X117.948 Y-135.948

G2 X115.128 Y-138.7 1-113.448 J113.448
G1 X110.927 Y-142.7

TRAFOOF
G0 B0 CO
M9
COMPOF
STOPRE
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[Tpunoxenne I
Metonnueckoe odecrneueHrne ypoka

CmnaBel ¢ MT-CVD nokpsiTieM SIBISIIOTCS HauOoJiee MPOU3BOAUTEIIbHBIMU
pemeHus MU Ui mporiecca ¢pesepoanus. CrmaB MS5315 npemnazHaueH s
(hpe3epoBaHus UYT'YHOB M 3aKaJICHHBIX cTajel. B cBOIO ouepean JHUHEIKa CINIaBOB
M93xx siBisieTcsi yHuBepcalibHOW. TBepabiid crmaB M9315 - nist ppesepoBanus ¢
BBICOKOM CKOPOCTBIO pe3aHus B CTaOUIIbHBIX YCIoBUAX; M9325 - 6onee nmpouHbIi
cruiaB. Eme 6onee npounsiii criaB M9340 — nepBblil BBIOOpP 17151 hpe3epoBaHus B
MEHee CTaOWIbHBIX YCJIOBHUSIX U OCOOCHHO XOpOUI MpU 00pabOTKE HEpP:KaBEIOIINX
CTaJIeu.

CmnaBel ¢ PVD mnokpeiTHEM XapaKTepU3yIOTCA BBICOKOH T'MOKOCTHIO.
Hampumep, 8230 wu 8240saBnsitorcsi Haumbosiee yHUBEpcalbHbIMU. (CMEHHbIE
pEeXyIlKe TUIACTUHBI, U3TOTOBJIICHHBIE U3 3TUX CIIABOB MOJXOMST AJisi 00pabOTKU
BSI3KMX CTaJIEW, HEPKABEIOIIMX CTAJICH, dKAPOIPOUHBIX CTAJICH, 4 TAK)KE YYTYHOB C
BBICOKUM cojiepxkanueMm npumeceid. CmiaB 8240 - mepBblid BEIOOp ISl TSAKEIBIX
ycioBuil pe3anusi. PekoMenayercst ucnonb3oBath craB 8215 ans dpesepoBanus
3aKaJICHHBIX CTaJell U YyTyYHOB B CTAOMJIbHBIX YCI0BUsAX. [I[paMeT BbIBEN HA PHIHOK
HOBYIO JuHeNKy M8310, M8325 u M8345, KoTopble 3aMEHAIOT CTapbIE JTUHENKY
CIUIaBOB ISl KONMUpOBaJibHOTO pezepoBanus - 7010, 7025 u 7040 u apyrue.

CoBpeMeHHbIE T€OMETPUM CMEHHBIX PEXYLIUX IUIACTUH MpeJararorcs B
mape ¢ BBICOKOTPOU3BOIUTENBLHBIMY cIIaBaMu. OHU HOCST B 0003HAYEHUN OYKBBI
F (Tonkoe m umucroBoe (pesepoBanue), M (yHuBepcaibHOE HpUMEHEHHE) U R
(uepHOBOE (ppe3epoBaHue).

Bricokoe kauecTBO 00paOOTaHHON MOBEPXHOCTH MOXET OBITh JOCTUTHYTO
MIPU yCTaHOBKE Ha ()pe3y COBMECTHO CO CTAaHIAAPTHBIMHU IUIACTUHAMH OJTHOM WU
HECKOJBKUX 3aYUCTHBIX IutacTuH. Mcmonp3oBanue miactun Wiper HaumbOomee
neaecoobpasHo mpu paboTe ¢ BBICOKMMH 3HAYCHUSAMH Tojaud Ha obopor, fn,
dpe3amu OONBIIOTO JgUAMETpa C MEJIKUM IaromM 3yObeB W Ha (dpesax c
BO3MOKHOCTBIO PETYJIUPOBKH MOJIOKEHUS IACTHH.

IIpyn Mcnonb30BaHUM 3aYMCTHBIX IUIACTUH YBEJIMYEHHUE MOAA4YM BO3MOKHO
10 4 pa3 6e3 CHWKEHHUs KauecTBa 00padoTaHHOM moBepxHocTu. [lmactunsr Wiper
MOTYT MIPUMEHATHCS TIPU 00pabOTKe JIFOOBIX MATEPUATIOB U CIIOCOOHBI BHITIOJIHATH
CBOIO MUCCHIO JIaXKE€ B HE OUEHb OJIATOMPUSTHBIX YCIOBUSAX pPE3aHUsI.

. Korma momaua f, npeBeimaet 80% [OauHBI 3auncTHON (acku Ha
CTaHJAPTHOM TUTacTUHE, D, HCITOIB30BAHKE TUIACTHHBI Wiper O3BOJUT YIYUIIHTh
KauecTBO 00pabOTaHHON MOBEPXHOCTH.

. [Ipu yBenmuuenun nomaun Ha 000poT, fn, mns ¢pe3sl OOIBIIOTO
auaMeTpa ¢ OOJIBIINM YUCIOM 3YObeB, HEOOXOAMMOCTh UCTIOIB30BaHUS 3aUYUCTHON
IJIACTUHBI C LEIbI0 MOJEPKaHUS KaUeCTBA MOBEPXHOCTH OCOOCHHO BBICOKA.

. Bonnucrocts 00paboTaHHON MOBEPXHOCTH 3aBUCHUT OT BEJIUYUHBI
oceBoro OueHus (Qpe3bl, KOTOpPOE, B CBOIO OuYepellb, 3aBUCHUT OT TOYHOCTHU
INUHETS, pa3Mepa Gpe3bl U TOUHOCTU €€ PEryJIUPOBKHU. 3aUUCTHASI KPOMKA
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. Bonpioro pasmepa OyJeT KOMIEHCUPOBATH JAHHOE OTKIOHEHHE, MTPU
ATOM Iojjaya Ha 000POT MOXKET OcTaBaThes B mpeaenax 60% oT AIMHBI 3a4UCTHOU
JICHTOYKH IJIACTUHBI.

. 3aynucTHAas  IJIaCTMHA  BBICTYHAa€T B OCEBOM  HAIpPAaBJIICHUH
OTHOCHUTEJIbHO oOcTaidbHbix Ha 0.05 MM 1npu ycTtaHOoBKe BO ¢pe3bl ¢
(DMKCHPOBaHHBIM  TOJIOKeHHEM IacTuH. [l  ¢pe3 ¢ BO3MOKHOCTHIO
PETYJIIMPOBKU MOJIOKECHUS PEXYIIMX KPOMOK BO3MOKHA YCTAHOBKA 3aYMCTHBIX
IJIACTUH ¢ OoJblIeld TOYHOCTHIO. B cBsizu ¢ Oojee BHICTYMAIOUIUM IMOJOKEHUEM
miactuHbl  Wiper HCHOBITHIBAET OOJIBIIME HArpy3Kd IO CPaBHEHUIO CO
CTaHJAPTHBIMU TUTACTUHAMHM, YTO MOXET BbI3BaTh BuOpanuu. [loaToMy miaacTuHbI
Wiper
PEKOMEHAYyeTCsl MCHOJIb30BaTh JUIsl JIETKOTO (pe3epoBaHUs HAa YMEPEHHBIX
CKOPOCTSIX M UX YUCIIO TOJKHO OBITH CTPOTO OIPAHUYEHO.

. C menbro OrpaHUYEHUs] OCEBOM HArpy3Ku Ha KPOMKY U MUHUMU3AIUA
pHUCKa MOSIBICHUS BUOpanuid, ciieayeT padoTaTh ¢ HEOOJIbIIONW TITyOMHOU pe3aHus,
nexanen B npeaenax 0.8 — 1.0 mm.

. [Ipu perynupoBKe MOJOXKEHUS 3aUYUCTHBIX IUIACTHH CIEAYEeT OBITh
0co00 BHUMAaTeNbHbIM. [Ipy HEmpaBUIBHOW yCTAaHOBKE Bbl MOXETE HE MOJYYUTh
MOJIOKUTEIBHOTO PE3YJIbTATa.

[Iupokoe pacmpocTpaHeHUEe NOAYYWIHd Gpe3bl €  MEXaHUYECKUM
KpEIUICHHEM IUIAaCTMH W3 TBEPAOrOo CIUIaBa W JAPYTUX HHCTPYMEHTAJIbHBIX
MarepuanoB. Ha koprmycax Takux (pe3 HMEIOTCS CHelHalIbHbIE MOCAJOYHbIC
MecCTa, B KOTOpbI€ YCTAHABIMBAIOTCS MJIACTUHBI. KperuieHue miacTuH K CTaIbHOMY
KOpIyCy, KakK TMpaBWIO, OCYIIECTBISACTCS MPU MOMOIIA OOBIYHBIX BHUHTOB.
[InacTuHBl HMMEKT HECKOJBKO TpaHeld, W B CIy4ae H3HOCA OJHOM W3 HHUX
CYLIECTBYET BO3MOXHOCTh pPa3BEpPHYTh IUIACTUHY «CBEkeu» rpanpto. Korma
M3HOCSTCS BCE TPaHH, TO IJIACTUHY MOXHO BBIOPOCUTH M IOCTaBUTh HOBYIO.
[Tony4aeTcsa o4eHb 3KOHOMHYHOE PELIEHUE, ITOCKOJIBKY LIEJIbHBIE TBEPAOCIIABHBIE
¢bpe3bl  cToSAT  JOBOJNIBHO — Aoporo. CoBpeMEeHHBbIE  PEXYIIHE  IJIACTUHBI
MPOCKTUPYIOTCSI € Yy4eTOM paboThl B pPa3IUYHBIX YCIOBUSIX M OTJIMYAIOTCS
r€OMETPUEN NIEPETHEN TOBEPXHOCTH.

[Iar 3y0neB Gpe3bl MOKET OBITH KPYITHBIM, HOPMAJIBHBIM U MEJKUM. Dpe3bl
C Pa3IUYHBIM IIAroM 3yObEB MPeTHA3HAYCHBI JIS PA3IMYHBIX YCIOBHMA 00pabOTKH
C TOYKHA 3pEHUs] €€ CTaOWIBHOCTH, JHEpPro3arpaT M HaJUYUs CKIOHHOCTH K
BUOpalUsM. YMEHBIICHHOE KOJWYECTBO IUJIACTUH — CTAHJAPTHOE pEIICHHUE s
MPOU3BOJUTENILHOW OOpaOOTKM MPU HEIOCTATOYHOM MOIIHOCTH CTaHKa WIIU
Hu3KoM xectkocTn cucteMbl CIIN]L (cTtanok — npucnocoOieHne — HHCTPYMEHT —
netanb). ®pe3pl € HOPMaJIbHBIM IIarOM YHHUBEPCAJIbHbI JJisl OOJIBLIIMHCTBA
onepanuii. Menkuil mar uid MaKCMMaJIbHOE YHUCJIO IUIACTHH Ha Kopiyce (pesbl
JAHHOTO JTHaMETpa PEKOMEHIYETCS UCIOJIb30BaTh I 00OpaOOTKU MPHU BBICOKOU
xectkoctu cuctembl CIIM/I, a takxe npu Qppe3epoBaHUM MATEPHAIIOB, AAIOIIMX
AJIEMEHTHYIO CTPYXKY, THTAHOBBIX U KapOMPOYHBIX CILJIABOB.
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Ha tonmuny cpe3aemoro cios npu (ppe3epoBaHUM BIUSET TJIaBHBIA yTOJd B
IJIaHE, KOTOPBIA M3MEPSETCS MEXKAY TJIABHOM pEeKylled KPOMKOW IUIACTHHBI U
oOpabaTbiBaeMOil TMOBEPXHOCTHIO. YMEHBIICHUE YIJla B IUIaHE BEOET K
oOpa3zoBaHHIO 0o0Jee TOHKOM CTPYKKH [JJIs JAHHOTO Juana3oHa Iojad.
YMEHBIICHUE TONIIUHBI CTPYKKH MPOUCXOJIUT H3-3a PACIPEICIICHUS OJHOIO H
TOTO k€ 00bEMa CHUMAEeMOro MeTajljia Ha OoJiblliel JyinHe pexyuied kpoMku. [Ipu
MEHBIIIEM yTj€ B IUIaHE PEXylas KPOMKa IMOCTENEHHO BXOJIUT B pPaboOTy U
BBIXOAUT M3 HEE. JTO YMEHBIIAET PaAuajJbHYI COCTABIAIOIIYIO CHJIBI PE3aHUS U
3alIMIIACT PEXKYIIYI0 KPOMKY OT BO3MOXKHBIX MOJIOMOK. C JApyroil CTOPOHBI,
HeOIaronpusaTHbIM (PAKTOPOM SIBJISIETCSI YBEIMUYEHUE OCEBOM COCTABISIONIEH CHIIbI
pe3aHusl, YTO BBI3BIBAECT YXYAUIEHUE NIEPOXOBATOCTH ITOBEPXHOCTH TOHKOCTEHHBIX
JeTanen.

IIpu yrme B mmane 90° cuna pe3aHuss HampaBi€HAa pPagualbHO B
COOTBETCTBUM C HampapiieHHeM noaauu. OCHOBHasg 00JacTh NMPUMEHEHUS TAKUX
¢bpe3 — 00paboTka IPSIMOYTOJIBHBIX YCTYIOB.

e

_._%:"'é;)
“Z
\

\
\ %\‘a

|

g; Sl % Hanpabyexue curm)

decmbywiey Ha
UITUHOE T CIMAHK

[Ipu pabote ¢pe3oii ¢ yraom B miaHe 45° oceBble W pajualibHbIE CHUIIbI
pe3aHusl MPaKTUYECKU OJMHAKOBBI M TMOTpedisiemMass MOIIHOCTh HEBBICOKA. DTO
(dpe3bl yHUBEpCcAIbHOTO MpuMeHEeHUs. (OCOOCHHO OHU PEKOMEHAYIOTCSA s
00pabOTKH MAaTepHaJIOB, AKX JJEMEHTHYIO CTPYKKY M CKIOHHBIX K
BBIKPAIIMBAHUIO TPU 3HAYUTENBHBIX paJUaIbHBIX YCUJIUSAX HA  BBIXOJE
uHCcTpyMeHTa. [Ipu Bpe3aHUM WHCTPYMEHTA MEHbIIE Harpy3ka Ha PexyIIyIo
KPOMKY M MEHbIII€ CKIOHHOCTh K BHOpalnMsiM TpuU 3aKpEIUICHHH B
MPUCIIOCOOJICHUSIX C HEOONBIIMMU YCHIMSIMHU 3axuMa. MeHblnas TOJIIMHA
Cpe3aeMoro cJjiosg Mpu yrie B IUlaHe 45° MO3BOJSET YBEIMYMBATH MHUHYTHYIO
nojavy cTojia, TO €CTh MOBBICUThH IPOU3BOUTEILHOCTh 00OPaOOTKHU.

@pe3pl ¢ yrioM B miIaHe 10° pekOMeHayroTcs s OPOJOJIBHOTO
(dpe3epoBaHusi ¢ OOJBIIMMH MMOJAYaMU M IUTYHXEPHOTO (pe3epoBaHUs, KOraa
XapaKTEepPHbl HEOOJIBIIINE TONIINHBI CTPYKKH U BBICOKUE CKOPOCTHBIE IMAPAMETPHI.
[IpeumymiectBoM 00paOOTKM TakuMu (Gpe3amMu SIBISIOTCS HHU3KUE paJdalibHbIC
ycuiIusl pe3aHus. A Takke MpeodiagaHue OCeBOM COCTABISIIONICH CUIIBI pe3aHus
KaK MpU paJuaibHOM, TaK U MPH OCEBOM HAIPaBIECHUH MOJAYM, YTO YMEHBIIAET
CKJIIOHHOCTh K BHOpalMsiM W MPEJOCTaBIsAE€T OOJbIINE BO3MOXHOCTU IS
YBEIIMYEHUSI CKOPOCTEN CHATUSA MaTepHaa.
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Paduanskos cocmabnseuaq
| cum peaorug

|
Orebog cocmabnaouas H!I'Tﬂ abrenue .ﬂ‘fﬂ Bl
UM pEIAHUR aetic mﬁ_{/ﬂLUEU HI
WILHEEAE CMaHKa

VY ¢pe3 ¢ kpyriibIMU MJIACTUHAMU TJIABHBIN YroJl B MjaHe MeHsieTcst oT 0 10
90° B 3aBUCHMMOCTHU OT TJIyOMHBI pe3aHusi. ITU (Ppe3bl UMEIOT OUYEHb MPOYHYIO
PEXYIIYI0 KPOMKY M MOTYyT paboTaTh 0OpH OOJBIIMX MoJadyaxX, IMOCKOJIbKY
00pa3yloT JOBOJIbHO TOHKYIO CTPYKKY Ha OOJBLION JJIMHE PEXYyIIeH KpPOMKH.
®pe3bl ¢ KPYriablMU IUIACTUHAMHM PEKOMEHIYETCS MPUMEHATHh IJisi 00paboTKu
TPYyAHOOOPaOATHIBAEMBIX MATEPHUANIOB, TAKUX KaK TUTAH U >KapONPOYHBIC CIIJIABHI.
Hanpasnenne cunm pesaHuss MEHSETCS BAOJb pPaguyca IUIACTUHBI, MO3TOMY
HaIpaBJIeHHEe CyMMapHON Harpy3kd 3aBUCUT OT TNyOuHBI pe3anus. CoBpeMeHHas
TrEOMETPUST KPYIJIbIX IUJIACTUH JieflaeT uX Oojee yHUBEpPCaTbHBIMH, OOecreunBast
CTaOMJIBHOCTh Mpollecca PE3aHMsl, MEHBIIYI0 TOTPeOIeMYyI0 MOIIHOCTh W,
COOTBETCTBEHHO, MEHbIIIME TpeOOBaHUS K KECTKOCTU oOopyaoBaHus. B
Hacrosilee Bpems 3TH (pe3bl MIHPOKO MCHOJB3YIOTCA JJISI CHATHS OOJBIINX
00bEMOB MeTasa.

[Tegererns yzon b naaqe
IaBUCUM DM ZAGOUHS! PEIAHUS
om 0 do 90°
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