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PE3YJIBTATBI OBYUYEHMUSA

Kox
pe3yJbTara

Pe3yabTaT 00yyeHus

OOmu1re Mo HanpPaBICHUIO OATOTOBKH (CIIEIUAIBHOCTH)

P1

CriocoOHOCTh TMPUMEHSATh ©0a30BbIE W CHCIHUANbHBIC 3HAaHUS B o0nacTu
MaTeMaTUYECKUX, E€CTECTBEHHBIX, T'YMAHUTAPHBIX M SKOHOMUYECKHX HAyK B
KOMIUIEKCHOM HWHXEHEPHOM JIEATEIIbHOCTH HA OCHOBE ILIEJIOCTHOM CHUCTEMBI
Hay4HBIX 3HAHUN 00 OKpYKAIIIEeM MHpE; YMEHHE HCIOJIh30BaTh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH, METOAbl MATEMATHYECKOTO aHAIN3a U
MOJICJIMPOBAHMS, OCHOBEI TEOPETUYECKOTO 174 AKCIIEPUMEHTAIBLHOTO
HCCIIEIOBAaHUA B KOMIUIEKCHOM HWH)KEHEPHOW JEATEIBHOCTH C  IEJbIO
MOJISTUPOBAHUSI 0OBEKTOB M TEXHOJIOTHYECKUX MPOIIECCOB B MAIIMHOCTPOCHUH,
WCMOJIb3ysl  CTAaHJApPTHBIE TAKeThl W  CPEACTBA  aBTOMATHU3UPOBAHHOIO
MPOEKTUPOBAHUS MAIIMHOCTPOUTEILHON U CBAPOYHON MPOAYKIIUH.

P2

JleMoHCTpHpOBaTh MOHUMAHKUE CYIIIHOCTH U 3HAUYE€HUSI MHPOPMAINK B pa3BUTUU
COBPEMEHHOTO OOIleCcTBa, BJIaJ€HHE OCHOBHBIMM METOJAaMH, CIOCOO0aMH W
CpEICTBaMU IMOJIyYEHUsI, XpaHEHUs, epepaboTKu HH(GOPMAIIMH; UCIIOJIb30BaHNE
JUISl PEIIEHUs] KOMMYHHUKATUBHBIX 3a7a4 COBPEMEHHBIX TEXHUUYECKHX CPEACTB U
MH(GOPMALIMOHHBIX TEXHOJIOTHH.

P3

CriocoOHOCTh CaMOCTOSITENIBHO MPUMEHSATH METOJbl U CPEACTBA IO3HAHMS,
00yueHHUs: 1 CAMOKOHTPOJIS, 0CO3HABATh MEPCIEKTUBHOCTh MHTEIUIEKTYaIbHOTO,
KyIbTYPHOTO,  HPaBCTBEHHOTo,  (U3UYECKOT0O M  MpOo(hecCHOHATHLHOTO
CaMOPAa3BUTHSI U CAMOCOBEPIICHCTBOBAHUS, YMETh KPUTHUUECKU OLIEHUBATh CBOU
JOCTOMHCTBA U HEAOCTaTKH.

P4

CrocoOHOCTh 3P PeKTUBHO pPAaOOTaTh HMHIMBUIAYAIbHO M B KauecTBE 4YJIEHA
KOMaHbl, JIEMOHCTPUPYS HAaBBIKM PYKOBOJCTBA OTIEIbHBIMU TIpYIIaMu
UCIIOJIHUTENIEH, B TOM YHCIE HaJl MEKIUCIHUIUIMHAPHBIMU IMPOEKTaAMH, YMETh
HOPOSBIATh JUYHYIO OTBETCTBEHHOCTb, MPUBEPKEHHOCTH MpOdecCHOHaTbHON
3THKE U HOpMaM BeJIeHUs TPO(ECCHOHATBLHON NesTeTbHOCTH.

P5

I[eMOHCTpI/IpOBaTb 3HAaHHUC  IIPaBOBbBIX, COLNHUAJIbBHBIX, OKOJIOTHYCCKHUX H
KYJIBbTYPHBIX ACIICKTOB KOMIIJICKCHOM I/IH)I(eHepHOﬁ AJCATCIIBbHOCTH,
OCBCAOMIICHHOCTD B BOIIpOCax OXpPaHbI 300pPOBbA, 0e30IacHOCTH
KUBHCACATCIIBHOCTH W Tpyda Ha MAIIMHOCTPOUTCIIBHBIX W CTPOUTCIIBHO-
MOHTAa’XHBIX ITPOHU3BOJICTBAX.

P6

OCYH.[GCTBJ'IHTL KOMMYHUKAIIUAU B HpO(I)eCCHOHaHLHOﬁ cpeac u B 06IJ_ICCTBe B
eJIOM, B TOM YHUCJIC HAa THOCTPAHHOM SA3BIKC; aHAJIM3UPOBATH CYHICCTBYIOLIYIO U
pa3pa6aTLIBaTL CaMOCTOATCIIBHO TEXHUYCCKYIO JOKYMCHTAIIUIO, YE€TKO HU3JIaraTb
U 3aluiaTrb pPe3yJibTaThbl KOMILJIEKCHOM I/IH)KeHepHOI\/’I ACATCIBHOCTH Ha
OpeaAlpuUiATUAX MAIIUHOCTPOUTCIIBHOI'0, CTPOUTCIBHO-MOHTAXXHOI'0 KOMILICKCA
U B OTPACICBBIX HAYYHBIX OpraHu3anuiax, Y4aCTBOBAaTb B pa60Te Haza
HWHHOBAIMOHHBIMU MMPOCKTAMHU, UCIIOJIb3YyAd 0a30BbIC METOIbI UCCIEA0BATEIHLCKOM
JACATCIIbHOCTH, OCHOBAHHBIC Ha CHUCTECMATHUYCCKOM  HU3YUCHUHU  HAYYHO-




TEXHUYECKOW  WH(pOpMAIMK, OTEYECTBEHHOTO U  3apyOeXHOTO  OIIBITa,
MIPOBEACHUY MATEHTHBIX UCCIIEI0BAHUN

P7

YMeHue NpoBOAMUTH MPEABAPUTEIBHOE TEXHHKO-IKOHOMHUYECKOE 00OCHOBaHHE
IIPOEKTHBIX PEIICHUH, BBIIOJIHATh OPraHU3ALMOHHO-IJIAHOBBIE PACYETHI 110
CO3JaHMI0O WJIM PEOpraHU3alMM IPOM3BOJCTBEHHBIX YYaCTKOB, IUIAHUPOBATH
paboty mepcoHasa ¥ (OHAOB OIUIATHI TPYHAd, NPUMEHATH IPOTPECCUBHBIC
METO/Ibl 3KCITyaTallii TEXHOJIOTUYECKOTO O00O0pYAOBaHMSI NMPU H3TOTOBJICHUU
U3JIEIUHA MaIlIMHOCTPOEHUS U CBAPOYHOTO MPOU3BOJICTBA

P8

YMeHue mnpuMEHATh CTaHJApTHBIE METOAbl pacyera JeTajleil U y3J0B
MalIMHOCTPOUTENbHBIX M3JEMUNA M KOHCTPYKIMH, BBINOIHATH IPOEKTHO-
KOHCTPYKTOPCKHE  pabOThl, COCTaBISATH U OQOPMIISTH TPOEKTHYIO H
TEXHOJIOTMYECKYIO JIOKYMEHTAIUI0 COOTBETCTBEHHO CTaHIapTaM, TEXHHUYECKUM
YCIOBUSIM M JIpYTMM HOPMAaTUBHBIM JIOKYMEHTaM, B TOM YHCJIE C
HCIIOJIb30BAHUEM CPE/ICTB aBTOMATHU3UPOBAHHOTO MPOEKTHUPOBAHUS, BBINOIHSTh
paboTel MO CTaHIAPTHU3AIMHM, TEXHUYECKON TMOArOTOBKE K cepTU(UKAINU
TEXHUYECKUX CPEACTB, CHUCTEM, IPOIECCOB, OOOPYAOBAHHMS M MaTepHaJIOB,
OpPraHU30BBIBATH METPOJIOTHUYECKOE 00ECIIEUEHNE TEXHOJIOTHYECKUX MPOLECCOB,
MOATOTABIMBATE JIOKYMEHTAIMIO JUIS CO3JaHUS CHCTEMBl MEHEKMEHTa
KayecTBa Ha MPEeANpUsTUH.

ITpoduns 1 (MamuHbl ¥ TEXHOJOTHS BRICOKOA()(PEKTUBHBIX MPOIIECCOB 00PabOTKH MAaTEPHAIIOB )

P9

YMeHnne obOecrneunBaTh COOMIOACHUE TEXHOJOTUUECKOW IUCITUIUIMHBI TIPHU
W3TOTOBJICHUU W3JCIUNA  MAIIMHOCTPOUTEIHLHOTO, PaKeTO-KOCMHYECKOTO |
CBAapOYHOTO TIPOU3BOJCTBA, OCBAaWBAaTh HOBBIC TEXHOJOTHUYECKHE IPOIIECCHI
MPOU3BOJICTBA TPOIYKIIUU, TPUMEHSITh METOJbI KOHTPOJII KadyecTBa HOBBIX
00pa3IoB U3IENHM, UX y3JIOB, IETaJICH U KOHCTPYKIIHI

P10

CrnocoOHOCTHL  OCBauBaTh BBOAUMMOE HOBOC 060py,Z[OBaHI/Ie, IIPOBEPATH
TEXHHYCCKOC COCTOAHUC U OCTaTOYHBIN pecypc HCﬁCTBYIOIHeFO
TEXHOJIOTHYECKOTI'O O60py,I[OBaHI/IH u KOHCTPYKHI/II}'I CTPOUTEIIBHO-MOHTAXXHBIX
O6’beKTOB, B cjydac HCO6XOI[I/IMOCTI/I oOecrneynBaTh PEMOHTHO-
BOCCTAaHOBUTCIIBHBIC pa6OTI)I Ha IMPOU3BOACTBCHHBIX YJaCTKax MPCAIIPUATHA.

P11

YMeHHEe TPUMEHSITh COBPEMEHHBIE METOMABI Il Pa3paOOTKH MajlOOTXOJIHBIX,
SHEProcOEperaImuX W IKOJOTMYECKH YHCTBIX MAIIMHOCTPOUTEIBHBIX U
CTPOMTEIIbHO-MOHTKHBIX ~ TEXHOJIOTHH, oOecrneunBaronux  0e30macHOCTh
KU3HEACATEIIBHOCTHU JIIOAEH U UX 3alIUTY OT BO3MOKHBIX MOCJEICTBUI aBapHii,
KatacTpo® ¥  CTUXUHHBIX O€ICTBUH, yMEHHME TPUMEHATH  CHOCOOBI
PALMOHAIBHOTO MCIOJIb30BAHUS CHIPHEBBIX, JHEPreTUUECKUX U JPYIrUX BHUIOB
pECypcoB B  MAIIMHOCTPOCHUU U  CTPOUTEIBCTBE, NPUMEHATH METOJbI
CTaHJAPTHBIX UCHBITAHUN TIO OMpEACTCHHUIO (PU3UKO-MEXaHUYECKHUX CBOMNCTB U
TEXHOJOTMYECKUX IIOKa3aTelIel HCHOJIb3YEMbIX MaTepUualoB U  TOTOBBIX
U3ACIU.
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Pedepar

Beinycknag kBanudukauuonHas padora 105 c., 4 puc.,, 4 T1abn., 2
UCIIOJIb30BaHHBIX HCTOYHHUKOB, 1 mpuiI.

Kmouessie cnosa: IIOPIIEHB, TEXHOJIOTMYECKMII ITPOIIECC,
TEXHOJIOTMYECKAS TIOATI'OTOBKA, MHCTPYMEHT, CTAHOK, UIlY,
PEXXMMBI PE3AHU A, HOPMbI BPEMEHMN.

OOBeKxTOM uccnenoBaHus sABJseTcs Aetanb Tuna «[lopienp»

[lenp paboOTBl — TEXHOJOTHYECKass MOJIrOTOBKA MPOM3BOJCTBA JETAIH
«ITopiieHp».

PesynpTaToM wuccnenoBaHHs CTajgo MPOBEJACHHME aHAIW3a KOHCTPYKIUH
Aetany, pa3paboTKa TEXHOJIOTMYECKOro Tpolecca, BBIOOp HE00XO0AUMOTo
0o0OpyIOBaHUS W OCHACTKM Ui TIPOM3BOACTBA  JI€Tald, pa3paboTaHbl
YIPaBISIONINE NPOrpaMMbl JJIi CTAaHKOB C TPOTPaMMHBIM YIpPaBJICHHUEM H
COCTaBJICHbl KapThl HaJaJKU K HUM. [IpoBeleH KOHTpOJIb TOYHBIX MOBEPXHOCTEH
JEeTajay IMyTeM pa3MepHOro aHanusa. PacueT (UHAHCOBBIX 3aTpaT Ha BBIIIOJIHEHUE
paboThl. VYKazaHbl NpoOJeMbl M BapHaHTbl HX PEIIEHUS OSKOJIOTMYECKON
0€30MacHOCTH. YCTaHOBJIEHBI HOPMbI U YCJIOBHsI O€30MaCHOCTH COTPYIHUKOB Ha
pabounx MecTax W MeToAbl MX JAOocTHKeHHdA. [lojcunmTaHbl MUHUMAaJbHbIE
HPUITYCKH, PEXKUMBI PE3aHusi, HOPMbI BPEMEHU M dKOHOMMUECKask 3P(HEKTUBHOCTh

IIPOM3BOJICTBA JTaHHOU JICTaJIH.
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Beenenue

MamuHocTtpoenue, 0a3oBasi OTpacib KOHOMHKHM IMPOU3BOASIIEE HOBYIO
TEXHUKY JJIi BCEX OTpacied, KOTopas ONpeleNsieT YpPOBEHb TEXHUYECKOTO
mporpecca B CTpaHe M OKa3blBAET CYIIECTBEHHOE BIMSHHME HA CO3JaHHE
MarepuasibHOM 0a3pl  so0oro obOmiectBa. B cBiI3M ¢  3TUM  pa3BUTHE
MalIMHOCTPOECHUSI BCET/a SIBISUIOCH W SIBJIETCA NMPUOPUTETHBIM HaIpaBICHUEM
HKOHOMHMYECKOTO Pa3BUTHUS TOCYAAPCTBA.

[TpomblitienHocTs B Poccuun nmocrenenHo BoccraHaBiuBaercs ¢ 90X rofos
Korjaa e€ o0beMbl COKpaTWIIMCh B JBo€. MHAEKC MPOMBINIJIEHHOTO MPOU3BOICTBA
Poccuu B 2019 roay Beipoc Ha 2,4% — wmennennee, yeM B 2018 roay (2,9%),
coobmmi Poccrar. B TO ke BpeMsi UTOrOBBIM MOKa3aTeidb OKa3ajics 4yTh Jy4llle,
yeM MIporuo3upoBano npaButenbeTBo [23]. ITo manueiM VDMA (O0beauHeHHEM
HEMEIKUX  MAalIMHOCTPOUTENed U MPOU3BOAMUTENCH  MPOMBIIUICHHOTO
ob0opynoBanus), noasi Poccun B MUpOBOM MalIMHOCTpoeHUu cHuzuiack 10 0,6%
9TO O3Ha4aeT 23-e MecTo B Mupe [24].

Bo MHOrmx orpacisix mpOMBIIIUIEHHOCTH, B TOM YHCJIE€ MAlIMHOCTPOCHUU
caMoil CIIO)KHOW TPOOJIEMON SBISETCS M3HOC TEXHOJIOIMYECKOTO O0OpYHAOBaHMS,
koTopeiii mocturaer 60—80%. Bbonblnas 4yacTe TEXHOIOTHYECKOTO O00OpYAOBAHUS
He oOHoBIsachk Oosee 15-20 jeT. BoNbIIMHCTBO MPEANPUATHIA HE B COCTOSHUU
JI0OCTaTOYHO MHBECTUPOBATH B CBOE PA3BUTHE, UTO MPUBOJUT K HECBOEBPEMEHHOMY
OOHOBJICHUIO 00OpYIOBaHMS, KOTOpPOE€ B CBOIO OYepeldb 3aMeUIsIeT pOCT
MPEeANPUATHAS B IEJIOM, YTO CO3JAET 3aMKHYTBIM KPYT KOTOPBIA HEOOXOIUMO
pa3pyLIUTh.

VY OonbImIMHCTBA MPEANPUITHA HE XBaTaeT (PUHAHCOBBIX CPEACTB IS
pemieHust 3Toi mpoOsiembl. Takum oOpa3oM HMEeT MEeCTO TpoBecTH Ooree
TIIATEJIBHBIM  aHAjdW3 MPOM3BOJICTBA, YCIOBUM UM KA4eCTBA BBIINYCKAEMOU
MPOAYKIIMU Ha KOHKPETHOM MNPEANPUITHH JJI YMEHbIICHHUS] €€ HOMEHKJIATyphl U
YBEIIMYEHUE BOCTPEOOBAHHOCTHM Ha pbIHKE.  TeXHOJIOrM4yeckas MOAr0OTOBKa

IMPpOU3BOACTBA ITO3BOJINT BBIIIOJIHUTDL JAHHBIC Tpe6OBaHI/I$I B IIOJTHOM OOBEME.



Ha mpumepe pa3paboTku TeXHOIOrHuYecKoro mnporecca aetanu «llopmensy
MIPOU3BE/IEM aHaJIM3 MIPOU3BOJICTBA, YCIOBUN U METOIOB Y/ICIICBICHUS, YCKOPEHUS
Y COKpAIlEHUS HOMEHKJIATypbl MPOU3BOACTBA JJI YBEIMYECHUSI BOCTPEOOBAHHOCTH

Ha pPBIHKE.
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1. TexHoJIorn4ecKas nmoJaroToBKa IPOU3BOJACTBA

1.1. OcHOBHBIE OJOKEHUS

TexHomornveckas TOATOTOBKA IMPOM3BOJICTBA — 3TO COBOKYITHOCTH
B3aMMOCBSI3aHHBIX MPOIECCOB, 00ECICUUBAIOIINX TEXHOJIOTHYECKYI) TOTOBHOCTh
OpeANpUSTAA K  BBIIYCKY U3JIEIUNA  3aJaHHOTO YPOBHS KadecTBa IpHU

YCTAHOBJIEHHBIX CPOKaX, 00beMY BBIITyCKa U 3aTpaTax

TexHoJorn4yecKui nponecc — 9TO YaCTb IMPOU3BOACTBCHHOTO IIPpOIECCaA,
BKJIFO4YArOIasa B cels MMOCJICAOBATCIIBHOC H3MCHCHUC PA3MCPOB, q)OpMBI, BHCIHIHCTO

BUJIa UK BHYTPCHHUX CBOMCTB npeaMeTa Nponu3BOACTBA U UX KOHTPOJIb [3]

1.2. Kiaccudukaius TeXHOJIOTHYECKUX MPOIECCOB
Cornacuno ECTJI (I'OCT 3.1109-82) pa3nuyaroT Tpy BHIa TEXHOJIOTUUECKUX

nporeccoB (TII): enMHUYHBIN, TUTTOBON U TPYTIIOBOM.

Emuanunseiii TIT - 3to TII uM3roToBiieHUs WM pEeMOHTa H3IEIHUS OJHOTO

HAaUMCHOBAHUWA, TUIIOPA3MEpa U UCITIOJITHCHUA HE3dBUCHUMO OT THUIIA ITPOU3BOACTBA..

Tunosoit TII - sto TII wm3roTroBiIEHUS TPYNIBl H3AETUNH C OOIMMMHU

KOHCTPYKTHBHBIMHU U TCXHOJIOTHYCCKUMHU IIPU3HAKAMHA

I'pynmoBout TII - sto TII W3roTroBieHHs TpyIIbl U3ACIWA C Pa3HbBIMU

KOHCTPYKTHBHBIMHU, HO 06HII/IMI/I TCXHOJIOTUYCCKUMU IIPHU3HAKAMHU.

11



2. HpOBKTHpOBaHI/Ie TEXHOJOI'HIECCKOIo Ipomecca M3rorToBJACHUSA

AeTajJia

2.1 Ananu3 TeXHOJOTUYHOCTH KOHCTPYKIMU JE€TAIIN

Cornmacio T'OCT 14.205-83 - Iloxg TEXHOJOTMYHOCTBIO KOHCTPYKIMHU
MMOHUMAETCSI COBOKYITHOCTh €€ CBOMCTB, 00ECIIEUMBAIONIUX B 3aJIaHHBIX YCIOBUSIX
MPOU3BOJICTBA M JKCIUTyaTallud, HAUMEHbBIIIUE 3aTpaThl Tpyda, CPEACTB,
MaTepuajoB U BPEMEHH TPU TEXHOJOTUYECKOW IMOATOTOBKE MPOU3BOJACTBA H
U3roToBIeHUU u3Aenus. Llenbro aHanm3a TeXHOJIOTHYHOCTH KOHCTPYKIIMH JCTalu
SIBJISIETCS. BBISIBIGHUE HEJOCTAaTKOB, COJEpXKAIIUXCS B uepTexkax JeTalud U
PEAbIBISEMBIX TPEOOBAHUSIX, TAKKE BO3MOKHOE YIYUYIIEHUE TEXHOJOTHYHOCTH
KOHCTPYKIIMH. PaccMOTpuM aHaau3 TEXHOJOTMYHOCTH TIOPIIHS, BBIIAHHOTO B
KayecTBE 3aJIaHuS.

[Topmiens u3roraBnuBaetrcss W3 ctanu 40X I'OCT 4543-71. Cranp 40X, B
koTopoi conepxurca 0,40% yrnepona u okono 1% xpoma, ocTanbHble TPUMECH
HE3HAUYMTENIbHbI, XPOM — OCHOBHOM JIETMPYIOIINI 3JIEMEHT, OH 3aTPYIHSET POCT
3€pHA IIPU HarpeBe, MOBBIIIAET MEXaHUYECKUE CBOMCTBA CTAIM MPU CTATHYECKOHN U
YAAPHOW HAarpy3Ke, MOBBIIAET )KAPOCTOMKOCTbh, MPOKATIUBAEMOCTh U CTOUKOCThH Ha
uctupanue. Cranb Ooybllied MPOYHOCTHIO, HO MEHBIIEH IUIACTUYHOCTHIO.
Bo3M0okHO ynydilleHHE MEXaHWYECKUX CBOMCTB, IOBEIIEHHE MOBEPXHOCTHOM
TBEPJOCTHU U U3HOCA MOCIIE IOBEPXHOCTHOMN 3aKaJIKH.

[IpoBeneM KaueCTBEHHYIO OLIEHKY TEXHOJIOTUYHOCTH KOHCTPYKILHH JIETAIIH.
JloCTOMHCTBA ETANIN

— mpocTas ¢popma JIeTajau, OTHOCSIINECS K TeIaM BpaIleHUS;

— BO3MOXXHOCTh 00pa0OTKH B CTAHAAPTHBIX MPUCITIOCOOTICHUSX;

— OTBEPCTHUE B IIEHTPE MPOCTOU MUIUHIPHUIECCKON POPMBI;

— TOJIy4aeMbI€ pa3Mephl U CBOMCTBAa MOBEPXHOCTU JAOCTYITHBI JJIsI

U3MEPEHHUSL.
— Macca 4 rabapuThl 3aroTOBKY MO3BOJIAIOT YCTAHABIMBATH €€ HA

CTaHKax 0e3 JOMOJHUTEIbHBIX MOABEMHBIX MPUCIIOCOOTICHUIA;

12



— pa3Mepbl U TOYHOCTb IMOBEPXHOCTEH BO3MOXXHO OOECIECUUTH
TEXHUYECKUMU XapaKTEPUCTUKAMU CTAHKOB;

— Marepuaj XOpoIlo MOAAAETCs MEXaHUUECKO 00paboTKe;

— OTCYTCTBHE PE3bOBbI.

HenocrtaTku ¢ TOUkM 3peHUs TEXHOIOTUYHOCTH

— KOHCTPYKTOPOM  IIOCTaBJICHbl ~ 0a3bl, KOTOpbIE  TPYAHO
COBMECTUTH C TEXHOJOTUUECKUMHU;

— JIONMYCKM Ha pajJualibHOE M TOPIIEBOE OWMEHHE Ha HEKOTOphIE
MOBEpXHOCTH JeTtanu cocTaBisiioT 0,04 MM, YTO BBI3BIBACT
HEOOXOAUMOCTh BECTH TOKApHYH0 OOpabOTKy B PacTOYEHHBIX
KyJIa4Kax;

— HaJNM4Me Yy JIeTAIM TIOBEPXHOCTEM 6-7 KBaJUTETOB UTO
yBEIMYUBACT KOJMYECTBO Omeparuil 1npu  00paboTke U
npuMeHeHue 0ojiee TOYHOTO0 HHCTPYMEHTA U MPUCIIOCOOTICHUH;

— HaJIM4Yuc Ha Hapy}KHOﬁ IMOBCPXHOCTHU ACTAIM IICPOXOBATOCTHU

Ra0,40.
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2.2 ObecnieyeHue HKCILTyaTallUOHHBIX CBOMCTB JICTAJIH.

CBoiicTBa SKCIUTyaTally ACTalM, OMPEIEISIOTCS KaueCTBOM HMX pabodyux
MOBEPXHOCTEH, O0OpeTaeMbiM TIPU  UBTOTOBJICHUUM WM  BOCCTAHOBJICHUHU.
JIOJITOBEYHOCTh U HAACKHOCTh JeTajed B 3HAUYUTEIBHOW MeEpe 3aBUCUT OT
YCJIOBUHM OKCIUTyaTalldd M HUX Ha3HAUYEGHHWS B 1IE€JIOM, MPU IOMOIIM METOJIOB
MaTeMaTU4YEeCKON CTaTUCTUKU M TEOPUU BEPOSITHOCTEH BO3MOXKHO OIPEACTUTh UX
AKCIUTyaTallUOHHBIE CBOWCTRA.

[Tpu momomu CAE-cucTembl BBINOTHSAETCS MpOBEpka pabOTOCIIOCOOHOCTH
KoHCTpykuu netanu. s neranu «lloprieHb», mpu MOMOIIM MPOTPaMMBbI
SolidWorks mnpoBeneHo MojenIMpOBaHHE U pacdyeT Ha BO3HUKHOBEHHUE

HAIPSKEHUW MPU YCIOBUAX €€ IKCIUTyaTalluu.

UM woaenniPaznok_napasaznok
Ha3e aHHE HOCneaoEa 420 1EM0 e cadzRme-|
C: Il sugermel

Tun sniopb: © g
Wikasa Aed oomaumy: 1573072005

URES i i}
9.R026-006
. 4802e-006
L 8002006
- 7.202¢.006
. 6401006
56016006
r;,ﬁ. 28012006
40012006
3.201e-006
2A01e-006
106006
8.002e.007

1000e.030

Puc 1. Hanpsbxkennast Mmoaens neTany.

Cormacio puc 1, camoe OONBIIOE HANPSDKEHWE BO3HUKAET  TIO

HanOOJIBIIIEMY TUAMETPY, Ha IPYTUX MECTaxX JIeTadu HANPSHKCHUE He3HAYUTEIbHEI.
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2.3 BpIOOp HCXOAHOM 3arOTOBKU

TpeboBanusi 11 TrOTOBOW JETalnu, TaKUe KakK, Marepuan, TOYHOCTb
U3rOTOBJICHUSA, Ha3HAY€HHE M T.J. BIMSIIOT Ha BBIOOpP MOJYYEHHUS 3arOTOBKH.
OCHOBHBIE METO/IbI IOJYYEHUS 3aTOTOBKM — JIUTHE, IPOKATKA, IITAMIIOBKA, KOBKA.

Jlns BeIOOpa 3aroTOBKM MPUMEHUMOW JJIsi M3TOTOBJICHHMS JTaHHOW JETaiu
HCIIOJIb3YEM CPABHUTEJILHBINA TEXHUKO-DKOHOMHUUYECKUM aHAJIN3.

B MenkocepuilHOM IIPOM3BOACTBE B KAaueCTBE 3arOTOBKU U JETajeu

BBIOMPAIOT MPOKAT: TpyOa, KPYT, IIBEILJIED.

OCHOBHBIM KPpUTCPUCM II0 KOTOPOMY MOXHO CKa3aTb O IIPABUIIBHOCTH

BBIOOpA 3ar0TOBKH sIBJIsIeTCS KOG (UIIMCHT ucTonb3oBanus marepuaia (KUM):

K=d
Q

rae g —macca rOTOBOM JACTaln, Kr, Q — Macca 3aroToBKH, KI'.

k=3_20_49

Q 7,13

B nanHom pacdere BeiOpaH coptoBoit npokatr — Kpyr 160 TOCT 2590-2006
u3 cram 40X. M3 pacuera BUIHO, UTO TOJBKO 29% MeTaiyia yiaer B JeTalb, a
ocTayibHbIE 71% B CTPYXKKY, 3TO TOBOPHUT O IEJIECOOOPA3HOCTH BhIOOpA 3arOTOBKH
W3TOTaBIMBAEMON JIUTHEM Yy KOTOPOM B CBOKO ouepeab B cpenHeM KHUM pasen
0,75%. JluTbeM MOXKHO IOJYYHTh MAKCHUMAJIbHO MPHUOJIMIKEHHYIO IO (dopme
3aroTOBKY K TOTOBOM JIeTalid, HO YeM OOJIbIIIe 3aroTOBKAa NMPHOIMKEeHa K popMe H
pa3MepaM TOTOBOM JETaiH, TEM JOPOXKE OOXOAUTCS 3aroToBKa T.K. HEOOXOIUMO
CHEIUMANTbHOE JOPOTOCTOSIIEe OO0OpYyAOBaHWE, OTIACIHHOE TIOMEIICHUE U P
npyrux (akropoB. B kpynHOcepuilHOM W MacCOBOM IPOU3BOICTBE MMEET MECTO
MPUMEHEHHE TaKUX 3aroTOBOK, B E€IWHUYHOM IPOU3BOJICTBE ISl TOJYYCHHS
TAKOTO BHJa 3arOTOBKH JIOCTATOYHO OYJET TOJIBKO OJHOTO METaIOPEKYIIETO

CTaHKa, 4YTO YCKOPACT U YACIICBIIACT IIPOLCCC IPOU3BOACTBA.
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B cpeanem no MammHOCTPOEHUIO KO3 (PUIIMEHT NCTIONb30BaHUs MaTepraa
B CIMHMYHOM MpPOU3BOJCTBE cocTaBiseT 0,5 TakuMm 00pa3oM Hall MOKa3aTeNb
JOCTaTOYHO OJM30K K CPEJHEMY 3HAUYEHHIO, YTO TOBOPUT O LEJIECOOOPA3HOCTH
WCTIONb30BaHUS JAaHHOTO BUA MOJMYyUYEHHS 3aroTOBOK. B maHHOM ciyyae He nMeer
CMBICJIa PaCCMaTPHUBATh JIPYTHe CIIOCOOBI MOMyUEHHUS 3aTOTOBOK MOTOMY YTO 3TO —
YBEIMYCHHE HOMEHKJIATYPbl WHCTPYMEHTa HCIOJB3YyeMOTO TpH TMOJyYCHHUH
JAaHHOW 3aroTOBKH, pa3HUIlAa B CE0ECTOMMOCTH HE BEIMKAa, YBEJIMUYEHHUE KOJ-Ba

BPEMEHH Ha IPOU3BOACTBO OJHOU JIETAJIN.

2.4. TIpoekTHpOBaHUE TEXHOJIOTMYECKOTO MapIIpyTa

TeXHONMOTMYECKUI ~ MapIIpyT  M3TOTOBJICHUS  JETalIM  IOApa3yMeBacT
MOCJIEIOBATEIILHOE BBITIOJHEHNE TEXHOJIOTHYECKUX OIEpalrii ¢ Ompe/IesICHHeM
coJiepKaHMs OTEpPAIMiA, BRIOOPOM 0O0OPYIOBAaHUS M TEXHOJOTMYECKOW OCHACTKH
JUTS UX BbIOJHEHHs [1].

TexHoMorMYECKHEe MapIIPpyThl pa3HOOOPA3HbI BBUAY Pa3IMuUs KOHCTPYKIIHUM
JeTajgel, MaTepuaJoB W3 KOTOPHIX OHHU CHENaHbl, pPa3MepoB, HEOOXOAUMOI
TOYHOCTH, IIEPOXOBATOCTH, WCIOJB3yeMOro obopyaoBanus u aAp. OmHako
UMEIOTCS HEKOTOpPhIC OOINME TMPUHIIUIBI, HA OCHOBE KOTOPBIX pa3pabaThIBacTCs
0001 TEXHOJIOrHIeCKU MappyT. Takumu sBistrores [1]:

1. ITepBeiMHu 0OpabaTHIBAIOTCS MOBEPXHOCTH, KOTOPHIE B JAJIBHEHIIIEM OyIyT
MCIIOJIb30BaThCSl KaK TEXHOJIIOTMYECKHe O0a3bl Ha BceX JuOO0 OOIBIIMHCTBE
Omepalnii TEXHOJIOTHYECKOT0 IIPOLIECCa.

2. Hcnonb3ys 4yucToBbie 0a3bl, 00padaThIBAIOT OCTaJbHBIE MOBEPXHOCTH B
MOCJICIOBATEILHOCTH, OOPATHON MX CTETIEHH TOYHOCTH, T.€. YEM TOUYHEE TOYHOCTh
MOBEPXHOCTH, TEM TTO3Ke €€ 00pabdaThIBAIOT.

3. BBIBISIIOT HEOOXOAMMOCTH pa3feieHUs] Mporecca HW3TOTOBICHUS Ha
ctagun 00padotku. Ilpu Mexanmdeckoi 0OpabOTKEe TAKUMH CTAAMSAMHU SIBISIOTCS:
YepHOBAs, YUCTOBAS, TOHKAS M OTJEIOYHAS.

4. BcriomoraTenbHBIE TTOBEPXHOCTH THIA Ta3bl, MEJIKUE OTBEpCTHUs, (HacKku u

JIp. 0OBIYHO 00PabaTHIBAIOT HA YUCTOBBIX CTAIUIX 00pa0OTKH.
16



5. IlpeaBaputenbHOE Co/IepKaHKE Olepallii yCTaHABIUBAIOT O0BEIUHEHHEM
TEX MEePEeX0J0B Ha JAHHOU CTaguu 00pabOTKH, KOTOPbIE MOTYT OBITh BBHIIOJIHEHBI
Ha OgHOM cTaHke. Ha paHHOM 3Tame NpoeKTUpOBaHUS YCTaHABIMBAETCA THII,
pasMepbl U Mojenu OOOpPYAOBAaHMS IS BBIIOJHEHHUS OCHOBHBIX OIepanui
TEXHOJOTHYECKOTO TMpolecca B 3aBUCUMOCTU OT THUIA, Fa0apUTHBIX pa3MepoB
JeTaJId U 3aIaHHOT0 MaciuTada BBITYCKa.

6. Omnepanuu MexaHHMYeCKOW O00paOOTKH yYBA3BIBAIOT C OMNEpPaALUSIMHU
TEPMHUYECKON U XUMUKO-TEPMHUYECKON 00pabOTKH.

/. B MapmpyTHbI TEXHOJOTHYECKHUI MPOIECC BKIIOYAIOT BTOPOCTEIIEHHbIE

oricpanuru, a TaKXKC KOHTPOJIbHBIC OIICpAlIUH.
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Ha ocHoBaHuMM aHanmu3a TEXHOJOTMYHOCTH, BBIOOpa crocoba MoIxydeHUs
3arOTOBKM U U3yYE€HHOM MOAOOHOMN TEXHOJIOTUU U3TOTOBIICHUS JETAIH B YCIOBUAX
MEJIKOCEPUMHOI0 pa3padoTaeM TEXHOJOTMYECKUI MaplIpyT U3rOTOBIICHUS I€TAIIH.

O6paboTka MPOUCXOIUT B CIEAYIONIEH MOCIEI0BATEIbHOCTHU
3aroToBUTENbHAS
TokapHas
TokapHnas ¢ UITY
KonTposnbHas
O®pesepnas ¢ UITY
Cnecapnas
KonTposnbHas

Tepmuueckas

© © N o g &~ w DN EF

KpyrnounmudoBanshas
10.ITomupoBouHast
11.Cnecapnas
12.TIpombIBOYHAas
13.KonTponbHas

14. Koncepnanus
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2.4.1 [IpoekTupoBaHKHE TEXHOJOTUUECKUX ONEpaLHii

Tabnuua 1 — TexHonoruueckui mpouecc u3rotToBieHus aeranu «llopieHn»

ICKU3

Onepanus

S

4L#

005 3aroroBurenpHasd

A. YCTaHOBUTB 3arOTOBKY B
IIPU3MBL.
baza: HapyXHbII THAMETP U
TOpEL.

1. Orpe3atb 3aroToBKY,

BBIJICPKUBAsL pa3Mep

45,2 o MM
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[Iponomxenue Tabauisl 1

010 Toxapnas

A. YCTaHOBUTB 3arOTOBKY B
TPEXKYJIAUYKOBBIN
CaMOLICHTPUPYIOLLHM IaTPOH
baza: HapyKHBIU THAMETP U
TOpELL.

1. Tlonpesars Topet,
BBIJICP)KUBAsL pasMep
41,5-1,5 MM.

2. TouuTb 3aroTOBKY
COTJIACHO 3CKU3Y
BBIJICP)KUBAsL pa3Mepbl
20-0,3 MM, 0151 ) 1-0,6
MM.

b. IlepeycTtaHOBUTH
3arOTOBKY

baza: O6paboTaHHbII
Hapy»XHbIMA TUAMETP U TOPELL.
3. LlenTpoBaTh TOpEI MO
CBEpJICHUE.
4. CBepiuTh CKBO3HOE
orBepcTre O 20MM.
5. PaccBepnuthb
orBepcTue P40mMMm.
6. PacTounTh oTBEpCTHE
B pasmep ¥72+0,05
MM.

[Tponomkenue Tadbauisl 1
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015 Toxkapnas ¢ UITY

= A. YCTaHOBUTB 3arOTOBKY B

MMHEBMATHUYECKYIO LIAHTY.

m%/ i { | basa: Buyrpennss
HWIMHIpUYECKas
MOBEPXHOCTh U TOPEL.
1. Tloapesars Topen
HA4MCTO B pa3Mep

38,503
2. TouuTh HAPYKHYIO

! f IIOBEPXHOCTb

38 5_ 03 BBIACPIKHBAA pasMCp

A
!

@125,2-0,1, 23+0,26.

3. Cusath dacky B pazmep
30°+30', @122,8.

\/ Ra3) b. IlepeycTtaHOBUTH

T 295)(450 3aroToBKY

baza: BHyTtpenuss

J—

MUIMHAPHUYICCKAs

“ IMOBCPXHOCTDL U TOPCII.

4. TlogpesaTs TOpEIl
HAYUCTO BBIJICPIKUBAS

pazmep 38-0,62.

) 94 5. TouwuTs TOpEI B
T Q )
| 9N pasmep 1,5+0,125,
NN @124-1
NESRX L
A SRS 6. TounTsh HAPYKHYIO

MMOBEPXHOCTh B pa3Mep

?150,2-0,1
\ Y 7. Cusath dacky B pazMep
f Y 1,95x45°.

1540 175 8. TouuTb KaHaBKY B

pasmep D144+0,063,

10,4+0,43, 5,4+0,18.
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[Iponomxenue Tabauisl 1

020 KoHTposbHas

1. KOHTpOJb NOJy4eHHBIX pa3MEPOB
2. KoHTposb mepoxoBaTocTu

025 ®pesepnas ¢ UITY

2 A. YCTaHOBUTBH 3arOTOBKY Ha
(\jl
=

! | ba3zbl: Topen u BHyTpeHHsIs

IIOBOPOTHBIN CTOJL.

290125

| | munmHIpHYecKas
MOBEPXHOCTb.
1. Hentposats 17

OTBEPCTHUM B pasmep
21°%30'u 51+0,22.
2. Csepnutb 17

OTBEPCTHUM B pasmep
21°+30', ©102+0,22,
10936, 32433

3. ®dpesepoBats 17

OTBEPCTHI B pazmep
29+0,125, 4,5+0,15,
D20+0,43, D17 +0,43.

12027

217943
17 omb

£9 7
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[Iponomxenue Tabauisl 1

027 CnecapHas

1. CuaTb 3ayCeHIIbl MPUTYNUTH OCTPbIE KPOMKHU

028 KoHTposbHas
1. KoHTpOJb NOJy4eHHBIX pa3MEPOB

2. KoHTposb mepoxoBaTocTu

030 Tepmuueckas

1. TBY49...53 HRC»; h0,8...1,2

-0,014
0039

¢725:002
2150

035 KpyrnonundoBanbHast

A. YCTaHOBUTH 3arOTOBKY B
TPEXKYJIAuKOBBIN
CaMOLEHTPUPYIOLIUECS
MaTPOH.

baza: BuyTtpenHsis
UUJIUHIPUYECKas
MOBEPXHOCTh U TOPEIL.

1. [Inudosats quameTp
8125.0,02, @150 g4 .
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[Iponomxenue Tabauisl 1

040 [TonupoBoUHas.

[Tonupobame
w \ / Ra U, L0 A. YCTaHOBUTH AETAJIb HA
] l

OIPaBKY.

)|
i ba3za: BHyTpennss

MUJIMHAPHUYICCKAs

-00%
4039

MOBCPXHOCTH U TOPCII.

2125

1. TonupoBaTh

2
y MOBCPXHOCTH COIIACHO

ACKHU3Y.

o

042 CnecapHas

1. CHuaTb 3ayCeHIIbl MPUTYIIUTH OCTPHIE KPOMKHU

045 TIpombiBOYHAas

1. IIpomsiTh geranb, cornacao TTIT 01279-0002 Bap.1.

050 KonTposbHas

1. KoHTponupoBaTh pa3Mephl A€Tal B COOTBETCTBUU C YEPTEKOM.

055 Koncepnarnus
1. KoncepBuposars aeraib, coriaacHo TTII 01279-00001 Bap. 1.

24




2.5 Pacuet npumyckoB Ha 00palbOTKYy.
N3-3a BBICOKON CTOMMOCTH MaTepuaioB HEOOXOAUMO CHU3UTH KOJUYECTBO

CHUMACMOI'0 MaTcpHrajia AJIsd MOJTYUCHUA TOTOBOM JICTAJIH.

OcCHOBHOI €HOCOO CHMKEHHSI MaTE€pUAIIOEMKOCTU SIBISIETCS YMEHbILIEHHE

IpuIycka Ha o0paboTKy.

[Ipunyck — cioil yaansgemMoro marepuaina ¢ MOBEPXHOCTH oOpabaThiBaeMOM

3aroTOBKHU AJIA oOecrieueHus 3a/IaHHBIX MMapaMCTpPOB JACTAJIN.

[Ipunyck Ha3HA4AOT I MUHUMH3ALUNA MOTPENIHOCTEN, BOSHUKAOUIMX HA
OpenbIAyluX —onepanusx o0pabotku. [ns s1eMeHTapHBIX NOBEPXHOCTEH
npexycMoTpenbl cipaBounbie Ta0auipl 'OCT, Mo KOTOphIM HAa3HAUYAIOT MPUITYCK
Ha 0o0paboTky. Takxe NpPOBOAUTCS AHATUTUYECKUM pacdeT sl OINpeAesICHUS
MUHUMAJIBHON HEOOXOJUMOM BEIMYMHBI MPUITYCKAa HA MEXaHHMYECKYI0 00pabOoTKy
Zmin. V11 aHAJIMTUYECKOTO pacyeTa TpeOyeTcs yCTaHOBUTH BCE COCTABISIOLIUE

3JIEMEHTHI IpuIycka [4].

Rzi-l — BCJIMUMHaA MMCPOXOBATOCTU IIOBCPXHOCTHU, IIOJIYUYCHHASA Ha

MPEIBIIYIIEM MIEPEXOJIE;
hi.1 — TommmHa AehEKTHOrO CI0s, Ha MPEIbIIYIIEM IIEPEXO/IE;

AY - CyMMapHble  OTKJIOHEHHS  pACIOJOXKEHUA U  (POpMBI

o0OpabaTpiBaeMOl MMOBEPXHOCTH Ha MPEIIECTBYIOIIEM TIEPEX0/IE;
€i — MOTPEITHOCTh YCTAHOBKHU 3arOTOBKU HA JJAHHOM.
Pacuetnsie hpopmysr:

JUTSI TIOCTIEIOBATENLHON 00pabOTKH  MMOBEPXHOCTEN (OTHOCTOPOHHU I

MIPUITYCK):

Zymin = (RZ+h); ; + Azil T & (1)

[Ipy TOYEHNU HAPYXKHBIX U BHYTPEHHUX IMOBEPXHOCTEN
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1min

=2[(Rz+h)._, + AZH +&] )

Benuunubl Ri w h nmanel B Tabnumax crnpaBOYHUKOB [7], U BBIOMpAIOTCS

MCXO/IA OT criocoba 00paboTKK M BUJIA TIOBEPXHOCTHU 3aroTOBKH. Benmmuuna A"

OTIpeNIeNIACTCS KaK CyMMa BCEX BO3MOXHBIX OTKJIOHEHHH ToyioxkeHus. B oGmiem

Cllyyae BEIMYMHA AY' ~ ONpENENSeTCs Kak [MOrPEHIHOCTh KOpOOJIeHUs H

NOTrpeHIHOCTL KPUBU3HBI, & — IMOIPpCIIHOCTb YCTAHOBKH 34dIrOTOBKH Ha

BBITIOJIHACMOM IMICPCXOJAC, 3TU BCIINYUHBI IPCAOCTABIICHLI B Ta6JII/II_IaX[4].

[IpousBenemM  pacdyeT MNPUITYCKOB HA  MEXaHUYECKYH0  00paboTKy
JTUaMETPaNIbHBIX pa3MepoB BHemHero 15096 m BHyTpeHHero 72 pa3mepoB

JIETaJ I U 3aHECEM MX B TAOIUIIBI 2 U 3.

IIpocTpaHCTBEHHBIE  MOTPEHIHOCTH A ONPENENAIOTCS  COIVIACHO

pekoMmeHparusam [4].
A, =D-AK
A =L-AK
rie D =160 - nmameTp mMOBEpXHOCTH, MM;
L = 45 — nimHa 3aroToBKH, MM;

AK = 1 ynenpHas mOTpenIHOCTh 3arOTOBKH JUTMHHON 10 120 MM OOBIYHOM

TOYHOCTH 0€3 TpaBku, MKM/MM (Tabnuna 5.9 [7]).

OO611ast mpOCTPaHCTBEHHASI OTPEITHOCTh, PACCUYUTHIBACTCS KaK:

A= (M) +(AL)

[ToacTaBUB BETUYHUHEI IMEEM:
Ap =160 -1 =160 MkM,
AL =45 -1 =45 mxm.

Torpa o611ast NOTPEIHOCTD ISl 3arOTOBKU OyJIEeT paBHA:
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A, = /(160)? + (45)% =166, 2w,

JI1s mocnenyronux nepexoaoB, IPOCTPAHCTBEHHAS! TOTPEUTHOCTh MEHSIETCS

B COOTBETCTBUU KOA(DPUIIUEHTA YTOUHEHUS U OIpeaesisieM 1o hopmyrie:

=40 K,

,
rae, Ky = 0,06 — koadhduimeHT yTouHeHUs Jisi 4YEepHOBOM OOpabOTKH, JaH B

tabauie (5.13) [7].

Torna o611ast MOTPenIHOCTh JJIsl Y4ePHOBOM 00pabOTKU OyeT paBHa:

A, =166,2-0,06=9,972mxm

Jlns mocnemyronux ornepamnuil  o0ias MPOCTPAHCTBEHHAS TMOTPENTHOCTD

PacCUUTHIBACTCS TI0 MOJI00UIO.

OHpe,HeJII/ITB IMOTPCHIHOCTL YCTAHOBKU 3dIOTOBKH € MOXHO IIPpH ITOMOIIH

pacueToB u Tabnuu. Mcnonbs3yem pacueTHbIil METO/.

HOI‘pGHIHOCTI/I YCTAaHOBKH €, MKM, OIIPCACIICM, KaK:

|2 2
&, —4/83 te,

rae, 2 = 1602 — morpemnocTh, 3aBUCAMAs OT AUAMETPA TIOBEPXHOCTH, MKM;

&2 =0,25|T2 +1

rae, 75 = 1 — morpenHocTh, 3aBUCsIas OT AOMyCKa Ha AUAMETP MPOKaTa, MKM.

B Takom ciydae nmorpemHocTh yCTAHOBKH paBHa!

&, =+160% +0,35% =160.mKm

JIns mocnenyrommx onepaunii NOrpeIHOCTh PACCUUTHIBACTCS] AaHAJIOTUYHO.

Jlanee B pacyeTHOM KapTe yKa3bIBa€M TEXHOJOTHMYECKHE TMEePeXObl B MOPAAKE UX
BBINIOJIHEHHUS IPU 00pabOTKe; TS KaXI0ro Mmepexo/ia 3anuchiBaeM 3HadeHus Rz, h,
As,en T [4]

Tabmuia 2 — [Ipunycku Ha MEXaHUYECKYI0 00pabOTKY Hapy>KHOU MOBEPXHOCTH.
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HanmenoBanune neranu — nopuenb. Marepuain — cranb 40x

DneMeHTapHasi TOBEPXHOCTh JIJIA pacueTra MpUIycka — MWIMHAP quamerpom 15096

DneMeHTapHas | DjeMeHThI MIPUITYCKa, & [IpunsTeIE [Tonyuennslie
IOBEPXHOCTh MEM NE = o pa3Mepsl 110 MpeaeibHbIS
JeTany u o - % S 3 °E mepexonam, MM | TPHITYCKH, MKM
TEXHOJIOTHUEC =5 |2 5 i £ 2 2
KU1 MapIprT Rz h A € % E = % E % ?g E. dmax dmin ZZmaX 22min
ee 00paboTKH SEHEEE | xER
CoptoBoii 200 | 300 | 166,2 | 160 - 152 1000 153 152 - -
MpOKaT
Touenue:
YeproBoe 63 | 60 | 9,972 10 | 1652,4 | 150,4 400 | 150,8 150,4 2200 1600
YucroBoe 32 | 30 | 049 - 285.94 | 150,1 160 | 150,26 | 150,1 540 300
Tonkoe 6,3 | - 0,016 - 125 149,97 63 150,036 | 149,973 224 127
Imudosanue | 0.8 | - - - 12.6 149,96 25 149,986 | 149,961 50 12
Hroro Z, [posepka pacuera: Td, —Td, =975=2z, . -2z, . =3014-2039 3014 | 2039

Crnenyromuii 1mar - pacyeT MHHMMAJIBHOTO PACUYETHOTO MPUNYCKa 2Zmin MKM,

corjacHo opmyite (2):

217

1m|n

=2[(Rz+h)_,+A +&]
Zi—l
HOIICT&BI/IB BCC, y>1<e HOJIY‘ICHHBIC, JAHHBIC I'[OJ'Iy‘-II/IMI

IJIA TOYCHUA YCPHOBOT'O

2z, .. =2[200+300+166,2+160] = 2-826, 2

lmln
JJIs1 TOUCHHUS YUCTOBOT'O

27, =2[63+60+9,972+10]=2-142,972

1m|n

JJIAA TOYCHUA TOHKOI'O

2z, .. =2[32+30+0,49]=2-62,49

1m|n
TS i oBaHus

2z, .. =2[6,3+0,016]=2-6,316

lmln
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[Ipunyck 27Zmin [yid MOCIAEAYIOLIUX ONEpaluid pacCUUTHIBAETCS IO

OI00HIO.

Jlanee ompenaensieM HpeaesIbHbIC MPOMEKYTOUHbIE pa3Mepbl Umin U Omax 1O

dbopmynam:

d. .+2z .

mini mini?

1 +Tdi—1'

mini-1 —

d

maxi-1 = “mini—

IA€ 2Zmini — MAHUMAJIbHBIM PACUYETHBIM NPUITYCK MO AUAMETPY HA BBIIOJIHIEMBIN
TEXHOJOTHUCCKUN mepexod; Omini-i, Omaxi-i — HAUMEHBIIUE W HAUOOJBIIKE
HpeebHBIC pa3MEpbl, MOJIYUYCHHbIE Ha MPEIIICCTBYIOMEM Mepexone; Omini —
HAaUMEHBIINI TNpeebHbIi pa3Mep Ha BBIMOIHAEMOM mepexojie; g1 AOMYyCK Ha

IIPEAIIECTBYIOIIEM MTEPEX0IE.

HaumnaeMm pacder ot nuamerpa KOTOpbIi Tpebyercs momyunts 150096 T.x.

AJIA HET'O YK€ U3BCCTHHI ITPCACIIBHBIC Pa3MCEPHI 110 3a1aHUTO dmin )41 dmax-
HO,IICTaBI/IB PaCcudCTHBIC U U3BCCTHLIC IAHHBLIC B (1)OpMy.HLI IMOJTYYHM:

dmin: 1St T OBaHMS

d_.. =149,961+0,012 =149,973;
JIISI TOHKOTO TOYCHHUSI

d... =149,973+0,125 =150, 098;
JJIS1 YUCTOBOTO TOUCHUS

d_.. =150,098 + 0, 286 =150, 384;
JUJIS1 YSPHOBOTO TOUCHHUSI

d,. =150,384+1,652 =152,036;

TS Omax IPOM3BOIMM aHAJIOTHYHBIN pacdeT ¥ 3aHOCUM Pe3yJIbTaThl B TAOJHILY.
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[IpousBoauM pacuer GakTUYECKUX NPEAETbHBIX 3HAUCHUN MPUIMYCKOB 2Zmax
KaK pa3HOCTh HAuMOOJBIIMX pa3MEepOB M 2Zmin KaK pPa3HOCTb HAaWMEHbBIINX

NpeICIbHBIX Pa3MEPOB Ha MPE/IISCTBYIONIEM M BBITIOJHAEMBIM ITepexoioM [4].

PaccuutbiBaem 001IME TPUNYCKU 2Zomax U 2Zomin KAK CYMMBI TIPEACIbHBIX

MPUITYCKOB 2Zmax U 2Zmin COOTBETCTBEHHO, PE3yJIbTaThl 3aHOCUM B TaOJUILY.
J171s1 TpOBEPKHU MPABUIIBHOCTH PACU€TOB BOCTIOJIb3yeMcsl (POopMyIIoif:

Td, _szz =27, — 22 min

rie Td; - gomyck 3aroToBku; 1dy — JOMyCK JAeTan; 2Zomax — OOIIMIA

MAaKCUMAaJIbHbI  MpPENENbHBIA  MPUIYCK;

peAeIbHBIA MPUMTYCK.

22Omin -

[loncraBuB 3HaueHus B POPMYITy TOTYUHUM:

Td, -Td, =975=2z

omax

o0l MHUHAMAJIBHBINA

-2z, =3014-2039

omin

PaBenctBO CO6JIIOI[3€TC}I 3HAYHUT paCyYCThI BBIITOJIHCHBI BEPHO.

Jnst BHyTpeHHero 72 mNpOM3BOAUM AaHAJIOTMYHBIM pacdyeT M 3aHOCUM

pe3yabTaThl B TAOIUITY, KOO GHUIIMEHTHI 3aJal0TCS IO CIIPaBOYHBIM Tabauam|[7].

Ta6muma 3. [Ipunycku Ha MeXaHUYECKYI0 00pab0OTKy BHYTPEHHEH TOBEPXHOCTH

HaumeHnoBanue netanu — nopuieHb. Matepuai — ctayib 40x

DreMeHTapHas IOBEPXHOCTH JUIs pacyeTa MPUIYCcKa — BHYTPeHHUi quametp 372100

9J‘I€M€HTapHa}I QHGMGHTBI IPUITYCKa, & HpI/IH}ITHe HOJ‘IyIIeHHLIe
TOBEPXHOCTh MEM &% = o pa3Mephl 110 TpeaenbHbIe
JeTajau u >§ = % < 3 E nepexo1amM, MM MIPUITYCKH, MKM

TEXHOJIOTHYEC = é E § Z -

knid Mapupyr | R, | h A € % =3 fs % 3 § % Omax Amin | 2Zmax | 2Zmin
ee 00paboTKH SEFEER | 8ER
Pactouka:
YepHoBas 40 | 50 7,3 - 194,6 | 70,016 300 | 71,953 | 71,653 - -
[TonyuucroBas 20 | 20 0,36 - 81 70 120 | 72,034 | 71,914 261 81
Yucrosas 32| 5 ) ) 16,4 70 50 | 72,05 72 86 16
Hroro Z, Iposepka pacuyera: Td, —Td, =250=2z, . —27, . =347-97 347 97
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2.6 Pacuer pexxuMOB pe3aHus

2.6.1 PacueT pexxuMoOB pe3aHust i oTpe3Hoit onepanuu 005
BriGupaem otpe3Hoit craHok 8725
[TonmotHo Hox)0BOUHOE 2800-0047 'OCT 6645-86
Oo6pabateiBaemblil matepuan: Crans 40X

Jl7ist OTpe3HOM ornepaluy pexKuMbl pe3aHus BbIOMpaeM U3 cipaBoyHUKa[4].

V=26
1) 3amaeM CKOPOCTb pe3aHusl: MUH
S, = 25 2
2) 3ajgaeM nojauy: MUH

3) 3ajaeM noxauy Ha 3y6: Sz = 0,Lvm |

4) ry6una pesanns: L=, -2=0,1-15=15mm

Bri6upaem oTpesHoii craHok 8725

O6pabateiBaemblit MaTepuai: Cranp 40X

2.6.2 PacueT pexxrMOB pe3aHus i TokapHoi omneparuu 010
Bri6upaem cranok 16K20

N, =12xBm — HOMUHaJIbHAs MOILHOCTH cTaHKa 16K20.

Nuctpymentsl: npoxoanoi peseny ¢ CMII u3 tBepaoro crmaa T15K6 ¢ yriom
HakiIoHa TojoBKH pesma 45° (Pesenm mpoxomuonr 2100-1958 T'OCT 26611-85;
[Tractura 01331-160408 TOCT 19045-80-T15K6).

[IpuBeneHHsblil NpUMeEp pacuera NpPe/ICTaBieH sl IPOXOJIHOTO pe3la, OCTaIbHbIC
pE3yIAbTaThl PACUETOB BHECEHBI B ONEPALIMOHHYIO KapTYy.

O6pabatsiBaeMblii MaTepual: Ctans 40X

1. Touenue.
1) 3agaem riyOuny pezanusi: t =1wvm
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2) 3amaem mogauy: S =0,32mm/06.
3) PaccunTeiBaeM CKOPOCTb pPE3aHMS:

Cv Ky — 290
Tri%gY V= 45°2 .0, 320 1015

-3,11=131m/ mumn.

rae Cv=290,m=0,2,x=0,35y=0,15 — KO3pUIMEHT U TOKa3aTEIN CTCIIEHU MPU
00paboTKe pe3naMu ¢ TBepasiM ciutaBoM T15K6 [4];
T =45 MuH. —3HaYCHUE CTOWKOCTH MIPU OJJHOMHCTPYMEHTAIBHOM 00paboTKe.

Kv=K,_ K,K, =311— k03QdUIUEHT, yYUTHIBAIOLIUN BIUSHUE MaTepraa

3arotoBku K, =3,46 (Tabxa.1), cocrosinue nosepxHoctu K., =0,9(tadxa. 5),

MaTepuana uHcTpyMeHTta K =1 (tabi. 6).

4) PaccunThIBaeM CUJy PE3aHUS:
P=10Cp-t*-s’-V"-Kp=10-300-1"-0,32°7.480°" . 0,5 = 455xH.

I'me Cp=300,n=-0,15,x =1,y =0,75 — KO3(PPUIMECHT U TTOKA3ATEJIN CTCTICHU TIPU

ToucHuH [4];

Kp=K,K,,K K, K, =05—K03)DHUIHEHT, yYUTHIBAIOMHNI (HAKTUUIECKUE yCIOBUS

mp” “ep” yp
pesanus [4].
5) Beruuciasiem MOITHOCTb Pe3aHuUs:

PV 455.480

N = = = 3,6xBm.
1020-60 1020-60

2. CaeprieHue

HNuctpymentsl: Cepio ciimpansHoe P20 mm. 2300-5597-A1 I'OCT 4010-77.

PacueT u pexxuMbl pe3aHus paccuuTaHbl st cBepiaa P20 MM, OCTaTbHBIE PEKUMBI

MIPUBEJICHBI B ONEPALIMOHHBIX KapTax.
O6pabatsiBaeMmblil MaTepuai: Cranb 40X

1) 3agaem riyOuny pezanusi: t =10aum

2) 3aI[aeM rnojgayvy: S= O, 43 mm [ 00.

3) PaccuutbiBaeM CKOPOCTb PE3aHUS:
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D¢ .2004
v= D o 3820 5 g8 150/ s
Y 450,43

I'me cv=9,8,m=0,2,=0,4,y=0,5 — KO3(PPUIIMEHT U MOKa3aTeJH CTENEHU MpPHU
o0paboTtke cBepiamu P6MS (Tabn. 17);
T =45 MuH. —3Hau€HHE CTOUKOCTH MPHU OJTHOMHCTPYMEHTAIILHOU 00paboTKe.

Kv=K_K K =398 — Ko3)pUIHUEHT, YYUTHIBAIOIIUN BIUSHHE MaTepuaia

mv: nv: tuv

3arotoBku K_ =3,46 (tabmn.l), coctossHue mnoBepxHOocTH K _ =115 (Tabn. 5),
MaTepuana uHcTpyMeHTta K =1 (tabi. 6).

Yacrora BpalllCHUA MHCTPYMCHTA

. _V-1000 _15-1000

= = 25006 / mun.
7-D 3,14-20

4) PaccunThiBaeM KpyTAIINI MOMEHT:
M,,=10Cm-D° -s” - Kp =10-0,0345-20% - 0,43°° - 0,43 = 243xH - .
I'me Cm=0,0345,q=2,y=0,8 — KO3 (PHUIMEHT U TIOKA3aTEIN CTETICHH MPU TOUCHUU

(Tabmn. 22);

Kp=K,K, K K, K =398 — KO3QOUIMEHT, y4IUTHIBAIOIIUK (paKTHIECKUE

ycioBus pe3anus (1a6m1.9,10 u 23).
5) Beruuciasiem MOITHOCTb Pe3aHuUs:

~M,_n 243.250

= = =6, 2xBm.
9750 9750

2.6.3 Pacuer pexxuMoB pe3anus [ TokapHou onepanuu 015
Brioupaem cranok CTX 310 ecoline
N,, =11kBm — HOMuHaIbHas MommHocTh ctanka CTX 310 ecoline.
WNuctpyment: npoxonnoit pesenr ¢ CMII u3 tBepnoro cmiaBa T15K6 ¢ yrmom
HakJIoHa ToJoBKM pesma 45° (Pesenm mpoxomuonr 2100-1958 T'OCT 26611-85;
[Tnactunra 01331-160408 'OCT 19045-80-T15K6
Pannyc npu Bepmmae 0,4 mm o 'OCT 18880 — 73.

O6pabatsiBaecMblii MaTtepuain: Cranb 40X
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[IpuBeneHHblli NpUMEp pacdeTa MNPEACTaBieH i npoxomHoro pesma TI15K6,
OCTaJIbHbIE Pe3yJIbTaThl PACUETOB BHECEHBI B ONIEPALIMOHHYIO KapTy.
1. Touenne.

1) 3amaem rioyOuny pezanusi: t =2mum

2) 3amaem nogauy: S =0,2mm/06.
3) PaccunThiBaeM CKOPOCTb PE3aHUS:

Cv 290

V= Ty Kv= 45°7 .0, 320% 1055

-3,11=240m/ mun.

I'me Cv=290,m=0,2,x=0,35,y=0,15 — KO3}UIIUEHT U MOKA3aTeIN CTENEHU TMPHU
o0paboTke pesnamu ¢ TBepabIM ciaBoM T15K6 (tabin. 17) [2].;
T =45 MuH. —3HaYCHUE CTOWKOCTH TIPH OJTHOMHCTPYMEHTAILHOM 00paboTKe.

Kv=K, K, K, =311 — Ko3QUIKEHT, YYUTHIBAOIIUA BIMSHUE Marepuaia

mv nv uv

3arotoBku K, =3,46 (Tabn.l), cocrossHue mnoBepxHocTH K  =0,9 (Tabn. 5),
MaTepuana nHcTpyMeHTta K =1 (tabm. 6).

4) PaccunThIBaeM CUJy PE3aHUSA:

P=10Cp-t*-s’-V"-Kp=10-300-1'-0,32°".2407°" .0,5 = 455«H.
I'me Cp=300,n=-0,15x=1,y=0,75 — KO3h(PUIMEHT U TOKa3aTeTu CTEIECHU TPHU
To4eHHU (Tabi. 22);

Kp=K,K,,K K, K =05 Ko3hQHUIMEHT, yIUTHIBAIOMUN (AKTUIECKUE YCIOBHS

pe3anus (1a61.9,10 u 23).
5) Boluncnsiem MOIIHOCTh pe3aHus:

PV 455.480

1020-60 1020-60

2.6.4 PacueT pexxuMOB pe3aHus i Gppe3epHoit onepamuu 025
Brei6upaem cranok obpabateiBatonuii ieHTp ¢ UITY HAAS VF-3

N,, =22,4xBm — HOMHHaJbHast MOIIHOCTH cTanka HAAS VF-3.

HNuctpyment: ®pesa P12, 2220-0271, BK8 TOCT 18372-73.

O6pabatsiBaeMmblii MaTtepuai: Cranb 40X
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[IpuBenenHslii mpumep pacuera mnpenactasieH s ¢pe3sl BKS, ocranbhble

PE3yIBTaThl PACUETOB BHECEHBI B ONIEPALIMOHHYIO KapTy.

1) 3agaem ruyGuny pesamms: ¢ =0,3mm

2) 3amaeM moaauy Ha 3y6 mo Tabn. 35 : Sz = 0,03mm/06. ; _ 4.

3) CxopocTh pe3aHusi:

oDt 2341204
T mtxsg Bu 7 p 1200.37 . O, 30.24 . O, 030,26 . 90.1 . 40.

—+3,11=155m [ mun

I'me Cv=234,m=0,37,y=0,26,0=0,44,x=0,24,u=0,1, p=0,13 — KOIPDUIMEHT U
MoKazaTesu cTeneHu npu ppeseporanuu (Tadm. 81);
T = 120 muH. — cpeiHee 3HAUEHUE CTOMKOCTU Npu (ppe3epoBanuu (Tad1.82).

Kv=K, K, K,=311 — Ko3QOUIMEHT, YYUTHIBAIOIIUA BIMSHUE Marepuaia

mv nv v

3arotoBku K, =3,46 (tabmn.l), mupuny ¢pesepoBanus K, =0,9 (tabm. 3),
MaTepuana nHcTpyMeHTta K =1 (tabi. 6).

Yacrora BpallieHuss HHCTpyMEHTa

~_ V1000 _155-1000

= = 460006 | mum.
z-D 3,14.12

4) Cuia pe3aHusi:

_10Cp-t*s)B"z . 10-12,5-1°%.0,8%".3.4
o DY -Kmp = 8973 . 4600022

P -0,39=330H.

I'me Cp=12,5,y=0,75,0=0,73,x=0,85u=1,w = —0,13 — KO3)PUIIUCHT U TOKA3aTCIN
crenieHu npu ppesepoBanuu (Tabdi. 83);

5) MouHocTh pe3aHus

N__ PV 155330
1020-60 1020-60

=0,84kBm.
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2.6.5 PacueT pexxuMoB pe3anust 11 KpyrionuidoBanbHoi onepanuu 035
N, =21,5kBm - HOMHHaJIbHas MOIITHOCTb YHHUBEPCAJILHOT'O
KpyraoumnugpoBaabHOro ctanka 3M175.
WNuctpymenrt: llnudosaneubiit kpyr I 500x50x203 25A 10-11 C2 7 K1A 35m/c
A 1xn T'OCT 2424-83

1) Ilo Tabn. 55 [4] Ha3HAYaeM PEXKUMBI PE3aAHUS:

Vipea =39m1 ¢,V = 25w/ mun,t=0,01,S

3a20moeKu npob

=0,3mMm/ 00, B = 50.mm.

['ne t — rmyOuna numdoBaHus;
B — mmpuna numdoBanbHOro Kpyra.

2) MoUIHOCTb pe3aHus:
N=C,-v -ts’.d?b*=13.25"".0,01"%.9%".40%% .28 = 7,3xBm.
I'me C,=13r=0,7,y=0,7,x=0,85 — k03hPUIIMEHT U TOKa3aTeJIM CTCICHU IPHU

ntudoBanun [4];

Pexumel pe3aHuA 411 OCTAJIBHBIX onepauI/Iﬁ PaCCHUTBIBAIOTCA I10 HO,Z[O6I/IIO

¥ BHOCHM B TaOnuIly HOMep 4.
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Tabnuua 4. Pexxumbl pe3aHusi.

Howmep HNuctpyment I'myouna | Ilomawa | Ckopocth | CTOHKOCTH
oneparumn t, MM s, MM/00 |V, m/Mua | T, Mun
005 3aroroBu- | IToI0THO HOKOBOYHOE 15 25 26 123
TeIbHAS 2800-0047 I'OCT 6645-86
010 Toxkapnas
[Tonpeska Pesen npoxonnoit 2100- 1 0,32 131 45
TopIa 1958 TOCT 26611-85;
41,5(-1,3) mm ITnactunra 01331-160408

I'OCT 19045-80-T15K6
HapyxHoe Pesen; npoxonnoit 2100- 2 0,32 131 45
TOYEHHE 1958 TOCT 26611-85;
IraMerpa ITnactunra 01331-160408
?»151,1(-0,6) I'OCT 19045-80-T15K6
MM
I{enTpoBKa Caepi1o nieHTpoBOYHOE PS5 2,5 0,43 15 30
OTBEPCTHSL MM 2317-0107 I'OCT

14952-75 P6MS5S
CaepiieHue Csepio criupanbpaoe 920 1 0,43 15 60
CKBO3HOTO mm 2300-5597-A1 T'OCT
OTBEPCTHS 4010-77
020 mm
PaccBepnuBanu | Ceepiio 040 mm 2300- 1 0,43 15 75
€ OTBEPCTHUS 5597-A1 T'OCT 4010-77
@40 mm
PacraunBanue Pesern pactounoit 2141- 0,5 0,32 131 45
OTBEPCTHS 6162 T'OCT 20872-80,
@72(+0,02) mm | ITnactuna 08116-190610

I'OCT 19062-80-T15K6
015 Tokapnas ¢ UITY
[Tonpes3ats Peserr 2100-2069 I'OCT 1 0,2 240 45
TOpeIl 26611-85; IInactuna
38,5(-0,3) mm 01331-160408 'OCT

19045-80-T15K6
Touurs Pesern mpoxoanoii 2100- 2 4 240 60
Hapy>KHbII 1958 I'OCT 26611-85;
JTUaMETP ITimactura 01331-160408
0125,2(-0,1) I'OCT 19045-80-T15K6
MM
[Tonpeszats Peserr 2100-2069 T'OCT 1 0,2 131 45
TOpen 26611-85; ITnactunHa
38(-0,62) mm 01331-160408 'OCT

19045-80-T15K6
Touuts TOpen Pesen mpoxoanoii 2100- 2 0,3 131 60

0124(-1);
1,5(0,125) MM

1958 TOCT 26611-85;
ITimactura 01331-160408
T'OCT 19045-80-T15K6
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[Iponomxenue TabiuLbl 4.

Tountsb Pesen mpoxoanoit 2100- 0,3 0,1 131 60
HapY>KHBIN 1958 TOCT 26611-85;
JTaMeTp ITnacruna 01331-160408
?150,2(-0,1) I'OCT 19045-80-T15K6
MM
Touuthb Pesen kanaBounslii 2100- 1 0,32 480 60
KaHaBKY 1958 TOCT 18874-73
?144(+0,063)
MM
025 ®dpesepnas ¢ UITY
entposare 17 | Ceepio nieHTpoBOUHOE P5 0,3 0,43 30 20
OTBEpCTHIl MM 2317-0107 TOCT

14952-75 P6MS
Ceepnutb 17 Caepio 2300-5597-A1 0,3 0,32 15 60
OTBEPCTHI I'OCT 4010-77
0102+0,22 mm
@pesepoBath 17 | Opesa 2220-0271 BK8 0,3 0,32 155 90
OTBEpCTUH I'OCT 18372-73
0102+0,22 mm

035 KpyraonundoBansHas

[ImudosBath Kpyr mmudoBansubrii TI1 0,01 90 240
HapY>KHBII 500x50x203 25A 10-IT1 C2
TUaMeTp 7 K1A 35m/c A 1xn T'OCT

2424-83
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2.7 PacdyeT HOpM BpPEMEHH TEXHOJIOTMYECKOr0 Mpouecca

2.7.1 Kpatkue TeopeTHuecKre CBEEHUs
JIJ1st HOpMUPOBAHUS BPEMEHH TEXHOJIOTMYECKOT0 MPOLEcca MEXaHUUECKOU
00pabOTKK MApTUU AeTalleld paCCUUTHIBAETCS IITYYHO-KaJbKYJISLUOHHOE BpEMSI,

KOTOPOE OINpPEAEIIACTCS KaK:
te =t +t, +t,, +t, +t../n;
I'ne t,— ocHOBHOE BpeMsi 00pabOTKH;
t; — BCIIOMOTaTECJIbHOC BpEMSI;
t. — BPEMS 00CITYKUBaHUS pabouero MecTa;
t,— BpeMs Ha JJMYHbIEC TOTPEOHOCTU paboyero;
t,;;— MMOJATOTOBUTENILHO — 3aKJIFOUUTEIIBHOE BPEMSI;

n= 1500 nmer. — romoBas nmporpamma BhITyCKa JAeTaliel, BRIOMPAETCsl COTIIACHO
pekoMeHnaanusam [25] 17s BBINOJIHEHUS pacyera.
OcHOBHOE BpeMs OIpeIeiseTcs Kak:

tO :E’
SM

rae L=I+l,,+l, — pacuyerHas nmuHa oOpabOTKH;

| — yKCII0 pabOYNX XOJOB;
S,, — MUHyTHas 110/1adya HHCTPYMEHTA.
BcnomorarensHoe Bpemsi OepeTcst OT OCHOBHOTO BPEMEHHU B COOTHOIICHUHU
t, =0,15t,.
Bpewms o6cnyxuBanus pabouero Mecra:
lose =4 + 10,0
['me t, — BpeMs TeXHUYECKOTO 00CIykuBanus (6% ot t,,, );
t,,.— BPEMs opranusannoHHoro oocnyxusanusd (0,6 - 8 % ot t,, ).
Bpewms Ha nmuunble motpedHoCTH (2,5% OT t,,, ).

[ToATOTOBUTENBHO — 3aKIIFOUUTEIIBHOE BPeMsI (t,,; =t =84 ).
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2.7.2 Pacuer HOpM BpeMmeHu s oneparuu 005
1) Onpenensem pacueTHYIO JJIUHY 00pabOTKHU:

L=1+1,,+l., +t-ctgp =160+1,5+1+1=163,5rm.

1onq
2) OnpenernsieM MUHYTHYIO 11014y :

Sy =25Mm/ mun

3) Yucno pabouux xoa08 i=1.

4) Toraa OCHOBHOE BpeMsI ty = 6,54mun
2. BciomoratenbHOe BpeMst OTICPAIliH

t, =0,15t, =0,98Lnun
3. Pacyer onepaTUBHOTO BPEMCHHU:

t,, =t, +t, =7,92mun
4. Bpems 00cIy)KuBaHus pab0vYero Mecra:

t,, =t +t,, =0,06t,,+0,08t,, =0,45+0,6=1 05mun

5. PacueT BpeMEHH Ha JINYHBIE TIOTPEOHOCTH:

t, =0,025t, =0,164mun
Toraa mMTYy4HO — KaIBKYJISAIMOHHOE BPEMs OIPEIEISCTCS KaK

tymeos =to +1, +1 +t, +t,, /N=6,54+0,981+1,05+0,164 + 480 /1500 = 9, 055 mu.

2.7.3 Pacuet HOpM BpemeHH 15 oneparuu 010
1. IToapeska Topiia
1) OmnpenenseM pacyeTHYIO ITTUHY 00paOOTKH:

L=1+1,,+1,, +1 =82,5+1+1+1=855mum.

11on
2) OnpenernsieM MUHYTHYIO 11OJ1a4y:
S,y =S:n=0,32-764 = 256 mm | mun
3) Yucno pabounx xoaoB i1=3.
4) Torma OCHOBHOE BpeMsI to =Lrun

2. TodyeHue HapyKHOW MOBEPXHOCTHU

1) Onpenensem pacueTHYIO JJIUHY 00paOOTKH:
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L=1+1,,; +1z +1loy =20+1+1+1=23mm.

2) OnpenensieM MUHYTHYIO 110J1a4y:
S,y =S:n=0,32-764 = 256 mm | mun

3) Uucno pabouux xo0B i=5.

4) Torya ocHosHoe Bpemst o = 0, Dmun

3. LlenTpoBKa OTBEPCTUS
1) Onpenensem pacueTHYIO JJIMHY 00pabOTKH:

L=1+1,,,+1;,+1., =6+1+1+1=9mm.

oz
2) OnpenernsieM MUHYTHYIO ITOJavy:
S, =S:n=0,43-600 = 2400m [ mun

3) Hucno pabouunx xoa08 i=1.

4) Torga OCHOBHOE BpeMsI ty =0,04mun
4. CBepreHue OTBEPCTHUS
1) OmnpenernisieM pac4eTHYIO JJIMHY 00pabOTKH:

L=1+1,,, +1,, +1., =41,5+10+1+1=53,5mm.

1107
2) OnpenesniieM MUHYTHYIO 1OJ1a4vy:
Sy, =S:n=0,43-1466 = 6301 / mun

3) Yucno pabouux xoa08 i=1.

4) Torma OCHOBHOE BpeMsI to =0, Lrun
5.CBepreHue 0TBEepCTUs
1) OmnpenenseM pacyeTHYIO ITUHY 00paOOTKH:

L=1+1,,, +1,, +1., =41,5+10+1+1=53,5mm.

mox
2) OnpenernsieM MUHYTHYIO [1OJa4y:

S,y =S:n=0,43-250 =120mm [ mun
3) Yucno pabounx xoaoB i=1.

4) Torna ocHosHoe Bpems Lo = 0, dmun
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6. Pactouka orBepcTus
1) Onpenensem pacueTHYIO JJIUHY 00pabOTKH:

L=I1+1,,+1;,+1., =41,5+1+1+1=44,5mm.

oxq
2) OnpenernsieM MUHYTHYIO 1104y :
Sy =S-n=0,32-800 = 256.0mm / mun

3) Yucio pabounx xoa08 i=30.

4) Torma OCHOBHOE BpeMsi ty =2, 18 mun

7. Ob111€€ OCHOBHOE BpEMSI:
o =lo; + 1o, +log T 1oy +los +1o6 =
=1+0,5+0,04+0,1+0,5+2,78 =4,92 mun
8. BcmomorarenpbHOE BpeMsi OTlepaliiu:
t, =0,15t, =0, 738mun
9. Pacuer onepaTuBHOTO BPEMEHU:
t,; =t, +t; =5,658mun
10. Bpems ob6ciyxuBanus pabodyero Mecra:
tos. =t +t 5 =0,06t,, +0,08t,, =0,8mun
11. Pacder BpeMeHHU Ha JTUYHBIC TOTPEOHOCTH:
t, =0,025t, =0,123mun
Toraa mTy4HO — KaNbKYJISAIIMOHHOE BPEMS OTIPEIEISETCS KaK

t o =1, +1s +t,,, +1, +1,,/N=4,92+0,738+0,8+0,123+480/1000 = 7,1muH.

2.7.4 Pacuet HOpM BpemeHu s oneparuu 015
1. ITogpeska Topua
1) OnpenensieM pacyeTHYIO JUIMHY 00paOOTKH:

L=1+1,,, +1z +1oy =44+1+14+1= 47 um.

2) OnpenernsieM MUHYTHYIO 110J1a4y:

Sy =S-n=0,2-1300 = 260sm / mun
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3) Yucno pabouux xo0B i1=2.

4) Torma OCHOBHOE BpeMsI to =0,36mun
2. ToueHne HapyXKHON NOBEPXHOCTH
1) Onpenensem pacueTHYIO JJIUHY 00pabOTKH:

L=I1+1,,+1,,+1. =23,3+1+1+1=26,3mm.

noxq
2) OnpenernsieM MUHYTHYIO 11014y :
Sy =S-n=0,2-1300 = 260mm / mun

3) Hucino pabouux xo108 i=4.

4) Torma OCHOBHOE BpeMs to =0,4mun

3. Ilonpeska Topiia
1) OnpenenseM pacueTHYIO JJIMHY 00pabOTKH:

L=1+1,, +1,, +1., =39,5+1+1+1=42 5um.

- oxn B
2) OnpeneniseM MUHYTHYIO 1OJ1ady:
Sy =S:n=0,2-1300 = 260:m / mun

3) Yucno pabouux xoa0B I1=2.

4) Torga OCHOBHOE BpeMmsi ty =0,33mun
4. PacTouxa.
1) Onpenensem pacyeTHyIo 1IKMHY 00paboOTKN:

L=1+1,,,+1,, +1., =26+1+1+1=29mm.

on
2) OnpenensieM MUHYTHYIO [10Ja4y:
Sy =S-n=0,3-700 = 210mm [ mun

3) Yucno pabouux xoa0B i1=6.

4) Torma OCHOBHOE BpeMsI to =0,83mun
5. TounTh HApPYKHYIO IOBEPXHOCTD.
1) Onpenensem pacueTHYIO JJIUHY 00paOOTKH:

L=1+1,,+1; +1 =15+1+1+1=18mm.

11077

2) OnpenernsieM MUHYTHYIO 104y :
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S,, =S-n=0,32-800 = 256.:mm [ mun
3) Uucno pabouux xo10B i=4.
4) Torma OCHOBHOE BpeMsI ty =0,28mun
6. TounTh KaHABKY.
1) Onpenensem pacueTHYIO JJIUHY 00pabOTKH:
L=1+1,0, +lgp +1y =114+14+1+1=14, 4 um.
2) OnpenernsieM MUHYTHYIO 11014y :
S,, =S-n=0,32-800 = 256.:mm [ mun
3) Hucno pabouux xo0B =4,
4) Torza OCHOBHOE BpeMs Lo = 0, 225mun
7. Ob111€€ OCHOBHOE BpEMSI:
o =Ty +lop +log +1os +1os +1o o7 =
=0,36+0,4+0,33+0,83+0,28+0,225=2,425nun
8. BcriomorareabHOE BpeMsl Ollepaluu:
t, =0,15t, = 0,37 mun
9. Pacuer onepaTHBHOTO BPEMEHU:
t,; =t,+t;, =2,8mun
10. Bpems ob6cnyxuBanus paboyero Mecra:
t,, =t +t,,-=0,06t,, +0,08t,, =0,392mun
11. PacueT BpeMeHH Ha TUYHBIC TOTPEOHOCTH:
t, =0,025t, =0,06mun
Toraa mTy4HO — KaNbKYJISAIMOHHOE BPEMS OTIPEIEISIETCS KaK

o0 =t +1s +1,, +t, +1,,/Nn=2,425+0,37+0,392+0,06+480/1000 = 3, 73 muH.
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2.7.5 Pacuer HOpM BpeMmeHu 1uist onepanuu 025
1. LleHTpOBKa OTBEPCTHIA.
1) Onpenensem pacueTHYIO AJIMHY 00paOOTKH:,

L=I1+1,,+1,,+1., =6+1+1+1=9mm.

oz
2) OmnpejernseM MUHYTHYIO TIOa4Yy:
S, =S:n=0,43-800 = 400:m [ mun

3) Yucio pabounx xoa0B i=17.

4) Torma ocHOBHOE BpeMst o = 0, 39nun
2. CBepauTh OTBEPCTHS.
1) OnpenenseM pacueTHYIO JJIMHY 00pabOTKH:

L=1+1,,, +1; +1 =32+1+1+1=35mm.

mox
2) OnpenernsieM MUHYTHYIO IIOJavy:
Sy =S-n=0,32-300 =90mm / mun

3) Yucno pabouunx xom08B 1=17.

4) Torma oCHOBHOE BpeMs t, =6, 6mun

3. ®pe3epoBKa.
1) OnpenenseM pacyeTHYIO JNIMHY 00pabOTKH:

L=1+1,,+l, +1 =29+1+1+1=32mum.

non
2) OnpenensieM MUHYTHYIO [10Ja4y:

Sy =S:n=0,32-2763 =880mm [ mun
3) Yucno pabounx xomoB 1=17.

4) Torga OCHOBHOE BpeMs ty =0,62mun

7. O01Iee OCHOBHOE BpeMS:
o =1t + 15, +15; =
=0,39+6,6+0,62=7,61mvun
8. BcrioMorarenbHOE BpeMs ONEpaLiu:

t, =0,15t, =1,14mun
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9. PacyeT onepaTuBHOTO BPEMEHHMU:
t,, =t, +t;, =8, 75mun
10. Bpems o6cnyxuBaHusi pabo4ero mecra:
t,, =t +t,, =0,06t,, +0,08t,,, =1, 225nun
11. Bpems Ha AM4HbIE TOTPEOHOCTHU:
t, =0,025t, =0, 2mun
Torna mTy4HO — KaTBKYISIIIHOHHOE BPEMSI OTIPEACIIAETCS KaK

oo =t +1, +t, +t +t,, /n=7,61+114+1,225+0,2+480/1000 =10, 655 M.

2.7.6 Pacuet HOpM BpemeHu s oneparuu 035
1. KpyrinommudopanbsHas

1) OnpenenseM pacueTHYIO JJIMHY 00pabOTKH:
L=1+1,; +1gp +loy =38+1+1+1=41um.
2) OnpeneniseM MUHYTHYIO 1OJ1ady:
Sy, =S:n=0,3-278=83,4mm [ mun

3) Yucno pabouunx xom08B 1=12.
4) Torpa ocHoBHOE Bpemsi to = 6t
2. BcnomoraTenbHOE BpeMsl ONIEpaLIHH:

t, =0,15t, =0, 9mun
3. OnepaTuBHOE BpeMH:

t,; =t, +t, =6,9mun
4. Bpemst oOciyxuBaHus paboyero Mecra:

t,. =t +t,-=0,06t,, +0,08t,, =0,97 vun

5. PacueT BpemMeHM Ha TUYHBIC TOTPEOHOCTH:

t, =0,025t, =0,15mun
Torga mTy4yHO — KaNbKyJISIIMOHHOE BPEMSs OMPEAEISIETCS KakK

t o0 =t +1, +t,,, +1, +1,,/Nn=6+0,9+0,97+0,15+480/1000 = 8, 5num
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2.7.7 Pacuer HOpM BpemeHnu A oneparuu 040
1. ITonmupoBka.
1) OnpenenseM pacueTHYIO JJIUHY 00pabOTKH:

L=1+1,0; +1gp +1oy =23+1+1+1=26mm.

2) OnpenernsieM MUHYTHYIO 110J1a4y:
S,y =S-n=0,1.1466 =146, 6.mm | mun
3) Yucio pabounx xoa08 i=20.
4) Torma OCHOBHOE BpeMsi
ty =3, 5mun

2. BcomorarenbHOe BpeMsl OTiepariiu:

t, =0,15t, = 0,53 mun
3. Pacuet onepaTUBHOTO BpEMEHHU:

t,, =t, +t, =4,03mun
10. Bpewms Ha oOcimykuBaHue pabOdero MecTa:

t . =t +t,,r =0,06t,, +0,08t,, =0,561un

11. Pacder BpemMeHHU Ha TUYHBIC TOTPEOHOCTHU

t, =0,025t, =0,09mun
Toraa mTy4Ho — KaNbKYJISIIMOHHOE BPEMS OTIPEIEIsIeTCs Kak

o =ty Tty +1,, +1, +1,, /N =3,5+0,53+0,56+0,09-+480/1000 = 5,16 muH.

Takum 06pazoM, MOTHOE BpeMsi U3TOTOBIICHUS JIETATH COCTABISET CyMMa
3HAYEHUH MITYYHO-KAJIBKYJISIIUOHHOTO BPEMEHU BCEX ONEpaIMii U OHO paBHO 44,2

MHH.
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2.8 Pa3mepHbIil aHaIN3 TEXHOJIOTUYECKOTO TPoIIecca.

Puc. 2 - Pa3mepHas cxeMa U3rOTOBJICHHUS JICTAIIN

1. Haznauenne AOITYCKOB Ha OCCBBIC TCXHOJIOTHMYCCKHUC PA3MCPhI:

1) Pazmep Ay :

TA, =o, + p, =2mm

K
K,
A
/(/ |t ¥ B
3|
K, ‘ i
o s O T &N
/\/v ;-%\ ~Q lq\\ Q'\;: Q
- N N NN S
i
1
C il
g! - é X Y f & Q':I S|
k“ k:h k:‘
| Ml
Zj; [
Ay (I
A N[
574
=TT ’4427
/4‘7:' ‘ |
Ay
e o Ay
’4/322
5 Ay
—
A ﬁ 233
f
ZU A !
“lj 154
A A!N

rae @, —CTaTUCTUYECKAs MOTPEIIHOCTh 00pabOTKM Ha YHUBEPCAIBLHOM TOKapHOM

CTaHKE;
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0, — MOTPEUTHOCTh (DOPMBI, MOTYYEHHAs! HA IPEAbIAYLIEN Onepaluu.

2) Pa3mep A13;
TA, =w,+p, =0,3+1=13mm

riae @, —CTaTHCTHYECKAs MOrPENIHOCTL 00OPaOOTKU Ha CTAHKE;

0, — MOTPEUTHOCTh (DOPMBI, NMOTYyYEHHAs! HA IPEAbIAYLIEH Onepaluu.

3) Pasmep An:
TA, =aw,+0,060, =0, 3ym
4) Pazmep A23:
TA,, =w,+0,06p, =0,31m
5) Pa3mep Az4:
TA,, = @, +0,06p0, = 0,521m
6) Pazmep ASl:
TA,, =TK =0,621
7) Pazmep Asz:
TA, =TK, =0,25mum
8) Pa3mep A33:
TA,; = », =0,3mm
9) Pazmep A34:
TA,, =TK, =0,43mun
10) Paszmep A35:
TA; =TK, =0,18mm
11) Pasmep Ay :

TA,,, =TK; =0,62mm
11) Pazmep A43:
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TA,; =TK, =0,25mum
12) Pa3mep A421;
TA,, =a.+0,060, =0,3m

13) Pazmep A51:

TA,, =TK, =0,02nm

2. Ha3zHaueHue J0ITyCKOB Ha IMaMETPaJIbHbIE TEXHOJIOTMYECKUE pa3MephbI
1) Pa3mep Do ;
1D, =1, 4mm

2) Pazmep D, ;
D, = o, + p, =1,3mm
rae @, —CTaTHCTHYECKas MOTPEUIHOCTh 0OPAOOTKU Ha CTAaHKE;

Po— NOTrPCIIHOCTD (1)0pMI>I, IMOJIYUYCHHAA Ha 3arOTOBUTEIbHOM OorIcpanuu.

3) Pazmep D121;
TD,, =TKy = 0,1vmm
4) Pazmep Dzz;
TD,, =@, =0,6mum
5) Pazmep D21;
TD,, =, =0,6mm
6) Pasmep Dsl;
TD,, =TK,, =1wwm
7) Pazmep Dsz;

TD,, =TK,, =0,0633u

8) Pasmep D;, :
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9) Pazmep Ry :

10) Pasmep Ds, :

11) Pazmep Ds, ;

12) Pa3mep De: ;

TD,; =@, =0,6mm

TR, =TK, =0,44mm

TD,, =TKy, =0,025

TD,, = @, =0,02:Mm

TD,, =TK,, =0,025m3

2.8.1. PacyeT 0CeBBIX TEXHOJIOTHYECKUX PA3MEPOB

Pacuer BCIACTCA MCTOJAOM CPCAHCTO 3HAUCHUA I10JI AOITYCKA.

1) Pazmep Asz:

A, =K, =1,5+0,125mm.

2) Pazmep A :

Ay = Ky =5,4"" pm.

3) Pazmep Ay, :

A, =K, =23+0,26mm.

4) Pazmep A, :

A, =K, =1,5+0,1um.

5) Pazmep 4y, :

A, =K, =10,4+0,43mm.

6) Pazmep 4z :
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PaccuuThiBaem cpenHee 3HaU€HUE NMPUITyCKa Zsicp

+M:0,14+M=0,42m4.

Zsicp = Zsimin

PaccuuteiBaem CpeaAHCC SHAYCHNEC TCXHOJOTHNYCCKOI 0 pasMepa A33 .

Aggep = Agyep + Zey,, =1,5+0,42=1,92mm.

OKpyTIsieM 3HaYeHHe TexHomornaeckoro pasmepa s =195+0,15m.

Z,=A,-A,=192+0,15-15%0,125=0,42+0,275MmMm.
7) Pazmep A43;

A, =K, =2940,125mm.

8) Pazmep A422;

Appy = Ky =32, .

9) Pazmep ASl:

Ay = K, =38 o, mm.

10) Pa3mep Azs;

PaccuuThiBaem cpenHee 3HaU€HUE MPUTTYCKa Zaice

At Ay, 94, 0024036

Z31cp = Z31min

PaccunteiBaem CPCAHCC 3HAUYCHUC TCXHOJIOTHYCCKOI'O pasMcpa A23 :

Aysep = Ayyep + 2y, =37,69+0,6 =38,29mm.
OxpyriisieM 3Hau€HUE TEXHOJIOTHYECKOro pa3Mepa
Ly, =A;—A,=385,,-38,4, =0, 53?:22 MM.
11) Pa3zmep AlS:

PaccunteiBaem cpeqHee 3HaUCHUE MPUITyCKa Zacr

JTAHTA, 4, 13403

7 — ——— =2,5mum.

A,y = 38,5 4 ; mm.
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PaccuuteiBaem CpeaAHCC SHAYCHNEC TCXHOJOTINICCKOT 0 pasMepa A13 .

Aoy = Aygep + Zy,) =38,35+2,5=40,85mm.

OKpyrasieM 3HaYCHHE TEXHOJIOTHUECKOro pasmepa
Ly =RAs— Ay =41 5—1,3 —38, 5—0,3 = 31?,’33’ MM.
12) Pazmep A01;

PaccuuthiBaem cpeniHee 3HaU€HUE MPUIYCKa Zicr

+L2TA‘”:1,7+1’32+2 — 3,351

Zi3cp = Z13min

PaccuuteiBaem CPCAHCC 3HAUCHUC TCXHOJIOTHUYCCKOI'O pasMcpa AOl .

Ayep = Ahgep + 21, =40,85+3,35 = 44, 2w,

OxkpyriisieM 3Ha4eHUE TEXHOJIOTMYECKOTO pa3mepa Ayy = 45,2, mm.

Z,=Ay—A;=452,-415 =37 um.

13) Pasmep A421:

A

PaccuuteiBaem CpeaAHCC 3HAYCHUC TCXHOJIOTHMYCCKOTO pasMepa “421 .

Aprep = Ay, =37,69-1,5-31,85=4,34nm.

421CP 5CP

4,

2cp

OxpyrisieM 3Ha4€HHUE TEXHOJIOTUYECKOT0 pa3Mepa

Ay = 41,5, mm.

A, =4,5£0,15mm.
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2.8.2 PacueT aumamMeTpaibHBIX TEXHOJIOTHYECKUX pa3MepoB

1) Pa3mep D121;
D, = Ky =72 mm.
2) Pa3mep R41;
D,,, =K, =51£0,22um.
3) Pazmep Dzz;
D,, =K, =122,8 , um.
4) Pazmep D61;
D,, =K, =125J:8:8$3MM.
5) Pazmep D51;

D
PaccunteiBaem CPpCAHCC 3HAUCHUC IIPUITYCKA Z 61cp

D D TDg, +TD,, 0,02+0,025

2cp = 2ogiq + 2% =0,012+ = 0,035

PaccuuteiBaem CPCAHCC 3HAUYCHUC TCXHOJIOTHYCCKOI'O pasMcpa D61 :

Dyyep = Dyyep + 2050p =124,97+0,03 =125 mm.

OprrnﬂeM 3HAYCHHUC TCXHOJIOTHUYICCKOI'O pasMcpa

BrruncnsieM HOMUHAJIBHOE 3HAYEHUE TIPUITYCKA z°, !
ZD61 = D32 - D61 =125, 014),02 _1253?:8;3 =0, Oligggiw

6) Pazmep Ds, :

D, = Ky, =144y mm.

7) Pazmep D, :

D
PaccuuTeiBaeM cpeiHee 3HaUEHHE NpUNycKa Z sicr

D,, 125,01, , w0t
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ZD51CP = ZD51min + w = O’ 08 + O’1+—20’02 = 0,13MM.

PaccuuteiBaem CpeaAHCC SHAYCHNEC TCXHOJOTINICCKOT 0 pasMepa D21 .

D,,p = Deyop + 2%,0p =125+ 0,1 =125 1mm.
D,, =125,2., w.

OxpyriisieM 3Hau€HUE TEXHOJIOTNYECKOr0 pa3Mepa

BrluncnsieM HOMMHaAIBHOE 3HAUYECHHE NpUnycka z°, ., :

2%, =D, —-D,, =125,2 ;, -125,01 , =0,19'0 % pum.
8) Pazmep D52;

D, = K5 =150 ) g0 MM.

9) Pazmep D33;

D
PaccuuteiBaem CPpCAHCC 3HAYUCHUC ITPUITYCKA Z 55cp

b b TD,, +TD,, 0,1+0,125

2 scp = 2oy + 2 =014+ 0, 2.um

PaccunteiBaem CPCAHCC 3HAUCHUC TCXHOJIOTHYCCKOI'O pasMcpa D33 :

D.scp = Doyep + 2 6pcp =149,97 +0,2 =150, 2 MM,
Dy, =150,2_, mm.

OxpyrsieM 3Ha4€HHE TEXHOJIOTUYECKOT0 pa3Mepa

BrruncnsieM HOMUHAJIBHOE 3HAYEHUE NpUNycKka z°, ., -
D _ _ _ 1EN-0.014 _ 1+0,039

275, = D3y =Dy, =150,2 4, =150 4 539 =114 11 2.

10) Pa3mep Dy :

D
PaccuntbiBaem cpegHee 3HAUCHUE MPUIYCKaA Z sscp

ZD33CP = ZD33min + w =0,32+ 0’1;20’6 =0,67mm.

D

PaccunteiBaem CPCAHCC 3HAUYCHUC TCXHOJOTHYCCKOI'O pasMcpa

Dpocp = Dasep + 2%50p =150,15+ 0,67 =150, 8 mm.

OkpyriisieM 3Ha4€HUE TEXHOJIOTUYECKOr0 pa3Mepa D12 =151, 1—0,6MM'

12 .
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BbruuciisieM HOMMHAIIBHOE 3HAYEHUE IIPUITYCKA z°,, .

2% =Dy — Dy =1511  —150,2 ;, =0,9" % wum.
11) Pazmep Dos ;

D
PaccunteiBaem cpeaHee 3HAaUEHUE IPUITYCKA Z 12cp

D D TDQ]_ +TD12 1,4+0,6

2ipcp = g+ 2 =3,675+ = 4,675mMm.

PaccuutsiBaem CPpCAHCC 3HAUCHUC TCXHOJTOTHUYICCKOI'O pasMepa DOl .

Dyicp = Dppep +2°150p =150,8+ 4,675 =150,8 Mm.
Dy, =160_, , 2.

OprI‘JISIeM 3HAYCHHUC TCXHOJOTHUYCCKOI'O pasMcpa

BrruucisieM HOMUHAJILHOE 3HAUCHUE IMPpUITYCKa ZD33CP .

z°, =D, —D, =160, ,-1511 ,, =8,9'77 mm.
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2.9 [IpoexTupoBaHue ruOKoOM MPOU3BOACTBEHHOM cucTemMbl (Moaysnst) ['TIM

[locTosiHHOE YCOXXHEHHE YCIOBHM JKCIUTyaTalluu JeTajneid TpedyeT
yBeNMYEHUE UX KadecTBa. M3aenusi BBIMTYCKAIOT KaK B MEIKOCEPUHHOM Tak U B
€IMHUYHOM mnpou3BojacTBe. Ha nanubeiii MomeHT nmpumepHo 70% Bcex aeranei
MPOU3BOJUTCS B MEJIKOCEPUHHOM MPOU3BOACTBE. llocTosiHHOE U3MEHeHue
MIPOU3BOJICTBA JIETAJIEH cO3AaeT HEOOXOAMMOCTh aBTOMAaTU3UPOBATh €IMHUYHOE U
MEJKOCEpUIHOE TPOU3BOJCTBO. BO3HUKAET CIIOKHOCTh NPUMEHEHMsI OIbITa
aBTOMAaTHU3allidi B MacCOBOM IIPOU3BOJICTBE HAa MHOTOHOMEHKJIATYPHBIC
MPOU3BOJICTBEHHBIC  MPOIECCHl  MEJIKOCEPUHHOTO MPOU3BOJCTBA HE  JaeT
KEJIaeMOoro pe3yybTaTa.

OcHOBHBIMH ~ cHIOCOOaMHM  aBTOMATHU3AaIllUM  TPOU3BOJCTBA  SIBIISIOTCS

BHespeHrne cTaHkoB ¢ UITY, MHOroQyHKIIMOHAIbHBIX POOOTOB OJHUM CJIIOBOM
pa3paboTka rudkoit mpousBoacTBeHHOU cucTemsbl (I'TIC).
Cornmacao I'OCT 26228-88, T'TIC - 3T0 COBOKYIMHOCTh POOOTH3UPOBAHHBIX
texHosorndeckux KomruiekToB (PTK), oGopymoBanms ¢  UIIY, rubkux
npou3BOACTBEHHBIX Moxaynieil (I'TIM), oTmenbHBIX E€AWHUIl TEXHOJOTMYECKOIO
o0opyAoBaHUs U cUcTeM olecrieueHus: uxX (YHKIIMOHUPOBAHUS B aBTOMATHYECKOM
pPEKHMME B Pa3HBIX COYETAHUAX M UCIOJHCHUSX [22].

[Tpu npousBoacTBe neranu «llopmieHp» 1enecoodbpasno cozmpanue PTK mos
TOKApHO# omepanuy ¢ ucHojb3oBanueMm cranka ¢ UITY CTX310 ecoline, mus
YMEHBIIICHUSI BPEMEHM 3aTpauyMBaeMoO€ Ha YCTAaHOBKY, OOpabOTKy W HalaJaKy
WHCTPYMEHTOB.

OCHOBHOW MOIylb aBTOMATHU3allMd JAHHOTO KOMIUIEKCA  SIBIIETCS

kosutabopatuBHbd poOoT Hanwha HCR-12 ¢ rpy3onogbemMHOCTBIO 12 KT
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Puc. 3 Komnabopatusnsiii po6or HCR-12

Konma6oparususiii po6or HCR-12 npocT B yripaBieHuu U THOKO pearupyeT
HA W3MEHEHHS B TPOU3BOJCTBEHHONW cxeMe, HSPGEeKTUBHO COKparas
VHBECTUIIMOHHBIC U 3KCIUTYaTallMOHHBIE PACXOBbI.

['mbkoe pasBepThiBaHWe 0€3 W3MEHEHHUS TUIAHUPOBKU TPOU3BOJICTBA.
BapuaHTbl MOHTaXa: MOJI, CTEHBL, IOTOJIOK.

Bricokass TOYHOCTh TO3UIMOHUPOBAHHUS POOOTA TO3BOJISIET BBHITIOIHATH

(GYHKIHIO KOHTPOJISI TIOTy4aeMbIX pa3MEepOB Ha JAHHOU OTeparii.
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Puc.4 — Cxema aBTOMaTU3MPOBAHHON STYEMKH TOKapHOTro cTtanka ¢ UITY

1 — Hakonurtenb-nmpueMHUK

2 — Konmna6oparusasiii poootr HCR-12

3 — Toxkapusiii cranok ¢ YITY CTX 310 ecoline

I TpuxoBbIMU JTHHUSAMU 0003HaYEHA 30HA PabOTHI poOoTAa.

HNauueiii I'TIM mo3BoJiseT aBTOMAaTH3UPOBAaTh TOKAPHYK 00pabOTKy Ha
crauke CTX 310 ecoline, uro cocrasisger 1/5 yacTb OT Bcel BO3MOXKHOM

aBTOMAaTH3alUKd MEeXaHooOpaboTku [22].
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2.10 Pa3zpabotka ynpasistomux rnporpamm (YII) nnsa crankos ¢ UITY
Jna  co3maHusa  ynpasisOIIMX IporpaMM 1 craHkoB ¢ YIIY

Bocnosibdyemcst CAM-cuctemoit FeatureCAM. Ilporpammel pa3pabaTbiBaroTCs
s onepanuii — Tokapras ¢ UITY 015 (CTX 310 ecoline Fanuc 32i), ¢pe3epHas ¢
YITy 025 (OopabarteiBatomuii nentp ¢ YIIY HAAS VF-3 Fanuc 32i) [21].

IlonHbIE KOABI MPOTPAMM IPUBEAEHBI B IPUIIOKECHUH.
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2.11 KoHcTpyupoBaHue npucrnoco0aeHus
CnemmansHoe mpucrocoOsieHne (MHEBMaTUYeCKas pa3KUMHasl I[aHTa)
pa3paboTaHo ISl TOUEHUS HAPYKHOM MOBEPXHOCTH JAETAIM HA TOKAPHOM CTAaHKE
CTX 310[5].
JIns IpOeKTUPOBAaHUS THEBMATUYECKOM Pa3KUMHOU LIAHTU IIPUMEM
1) KonuuecTBo JIETIECTKOB ITAaHTOBOM BTYJIKH Z=4
2) Yrou KoHyca JernecTka manru o =12°
3) JluameTp paboyeii MOBEPXHOCTH I[AHTOBOM BTYJIKH =72 MM
4) TonmuHa JernecTka IaHroBO# BTYJIKH B CpeHeM cedeHnu h=12 mm

5) JlnuHa nenecTka pabodei 4acT aHrOBOW BTYIKH =35 MM
a, =12°
6) IlonoBuHa yria cekropa Jierectka nanru %1

11
7) Moayib ynpyrocTd Matepuana aHru E=21.10"1la
8) KoadduiumeHThl TpeHUsT Ha TOBEPXHOCTAX KOHYCa U paboYeil TOBEPXHOCTH

f =0Lf =02

[[AaHTOBOM Pa3KUMHOU BTYJIKA  mp mp2

9) Vribl TpeHHs Ha BHYTPEHHEH TIOBEPXHOCTH KOHyca W Ha paboueit

— - _ o
IMOBCPXHOCTH LIAHTOBOU PA3KMMHOHN BTYJIKU h = 5’ 7 1P = 11’ 3 .

10) OrnpenensieM MOMEHT MPOBOPOTA JE€TAIA HA PA3KMMHON I[aHTe
D
=P -—=455-75=34Hwm
pe3 z 2
11) OnpenensieM HEOOXOAMMYIO CHJIYy 3aKpeIUieHHs JieTadd  Ha

paB)I(HMHOﬁ oaHre OoT JICIICCTKa

M. 34125

- =395H
z-f ,-d/2 12.0,2-36

Q=

12) OnpenensieMm cwity, Ha naeopMmalio OJHOTO JIEMECTKAa ITAHTOBOM
BTYJIKH JIJIsI TUaMeTpaibHOTO 3a30pa $=0,1 MM

N3 E-d-s_3-2110°-0,62-0,1

=T — = 5800H
(21)%-2 7°.107.2

rac J - MOMeHT HHCPHHHU CCKTOPpa CCUCHNA HMaHI' B MCCTC 3aCJIKH JICIICCTKA

nanru. Onpenensercs mo popmyiie:
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3

d*-h 2(sin a)z) _

J= (a+sina-cosa, —
a,
3 : 2
_190712 09 4 6in30-cos30— 28112y g 67 e
30
13) OmnpenensieM 0CEBYIO CUILY TATH Ha IITOKE Pa3’KUMHOM ONpPaBKU

W=z-(Q+N)-(tg(a+¢)+1t99,)) =
— 6((395+5800) - (tg17,7 +tgl1,3)) =19289

14) OmnpenensieM CUy NPY>KUHbBI

F,=15W =28934n = 2893kec

15) OmnpenensieM )KeCTKOCTh TPeOyeMoil Py >KUHbBI
. F, _ 2893 _7p.3%¢
o 40 MM

16) [Monbupaem npyxuny no I'OCT 18793-80 ¢ auamerpom D=42mm u

ANaMETPOM CCUCHMHA d=6 mm. Ee xxecTKOCTE

. G-d* 8000-42° KeC .
] = = —=112—>]
8-D,-n 8-36°-5 MM
Torna Fu,py=4480 H
17) OmnpenensieM auaMmeTp Oo0JITa CIIOCOOHBIM BBIJIEP)KATH YCUJIUS Ha

mrroke[25].

6
d > 4F _ [4 (28+19) 1(2 42w
zlo,] 3,14-325-10

W3 pacyera menaem BBIBOJ YTO JUAMETP Pe3bObI JOMKEH OBITH HE MEHEE 5
MM.

[Ipunumaem pe3p0y 8M.
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18) Haxomum mapamMeTpbl IHEBMOKaMeEpbl - HApyKHOIO AuaMeTpa u

Tapesku

W+F,)-16  [72603-16
71 3,14-4

D+d > =174 mm

[To TOCT 2924-45 nonOupaem HapyxHbld auameTp D=132mm, nuamerp

Tapenku d=80mm.

JlanHOoe mpucrnocoOieHNe ycTaHaBIMBaeTCs Ha IUiaHmailOy cranka CTX
310, ee nocagounslii nuametp paBeH 120Mm amuHOM 35MM, Ha HEM 12 oTBepcTHit

¢ pe3pooit M10 Ha nuamerpe 105MmM.

[Tpunnum paboThl NPUCIIOCOOJICHUS 3aKII0OYACTCS B TOM YTO, IUIAHT MO1aun
BO3/lyXa MOJKIIOYACTCS K IITYIEpy 9, W TMOJ JaBJIICHHEM BO31yXa MPOUCXOIUT
cMmenienne auadparmsl 3, KOTOpas CKUMAET MPYXKHUHY S5, U MEPEBOAUT INTOK B
KpaliHee MpaBO€ IOJIOKEHHE YTO MPUBOJUT K PA3KATHUIO LAHTH 7, B 3TOM
MOJIO)KEHUH TPOUCXOIUT YCTaHOBKA JETalld Ha MPHUCIOCOOJIEHHE IOCJE Yero

MPEKpaIIAETCs MoJa4ya BO3AyXa U IITOK CKUMAET LIAHTy MO JCUCTBUEM IIPYKUHBI.
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BriBoJ

[IpoBeneH aHaIU3 TEXHOJOTMYHOCTH KOHCTPYKIMHM JAETAIH, KOTOPBIN
BBISIBUJI OLIMOKM M HENOYEThl 4YepTeka JeTadd M MOBEPXHOCTH, IMOIyYEHHE
KOTOpbIX TpeOyeT [ONOJHUTENBHBIX omepauuid. Ha ocHoBaHuM aHaiu3a
TEXHOJOTUYHOCTH, BbIOOpa crmoco0a TMONy4YeHUs] 3aroTOBKM M HU3YYEHHOMU
TEXHOJOTUU W3TOTOBJICHUS AETAld B YCIOBHUSX IMPOM3BOJCTBA, Oblla HaMeuyeHa
JIOIyCTUMAs MOCJIEI0BAaTEIbHOCTh 00pa0OTKU MOBEpXHOCTEN AeTanu. Pazpaboran
TEXHOJOTUYECKUN TPOIIECC W3TOTOBJICHUS JETalu, TPeOyIoIHi MUHUMAIbLHOTO
KOJIMYecTBa 00OpyIOBaHUS W HMHCTpyMeHTa. bbuio momobpano obopynoBaHue,
KOTOpoe BKJItouaeT B cedsa cranku ¢ YIIY, u MHCTpYMEHT IJIsi M3rOTOBIICHUS
netanu. [IpoBeneH pacuer u BbIOOp CTaHAAPTHOrO Npucnocobsienus. Paccuntansl
pEXUMBI pe3aHus ISl BCEX TEXHOJOTMYECKHUX oOlepauuil. belmm paccunTanbl
HOpMBI BpeMeHU. Pa3zpaboTaHbl yNpapisiollde NPOrpaMMbl JJii TOKapHOW W
dpesepuoii oneparuit ¢ UIIY B CAM-cucreme FeatureCAM, crpoektupoBaiu
ITIM ¢ no0aBieHuMeM B NPOU3BOJACTBO  KOJIJIAOOpPaTMBHOIO  poOoOTa,

CKOHCTpyHupoBaiu npucnocodnaenue ajs cranka ¢ YITY CTX-310.
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3AJAHUE JUISI PA3JIEJIA
«@UHAHCOBBINA MEHEUKMEHT, PECYPCOD®®EKTUBHOCTD 1

PECYPCOCBEPEKXKEHMUE
CryneHty:
I'pynna DPUO
4A6A Jlankun ITaBen AnekceeBnd
M koaa MILHIIT OTaeneHue IIKOJIbI MarepuaJioBeienue
YpoBenn oGpa3oBanust Bakanmasp Hanpagaenue/cnennanbuocts | 15.03.01 MammHOCTpOCHHE

Hcxonnble ganuble K pazaeny «OUHaHCOBBIM MEHEIKMEHT, pecypcod3(HEeKTUBHOCTD U

pecypcocOepexeHne.

1. Cmoumocmo pecypcog nayunozo ucciedosanus (HHU):
MAMepuanbHO-MeXHUYECKUX, IHEPLETNUUECKILX,
UHAHCOBBIX, UHDOPMAYUOHHBIX U UETOBEUCCKUX

Cmoumocms ~ MamepuaibHulx — pecypcog U
cneyuanbHozo  000py006anus.  OnpeoeieHvl 6
COOMBEMCMBUU C PLIHOYHLIMU YeHamu 2. TomcKa.
Tapugnvie cmasxu ucnoanumeneli onpeoeneHvl
wmamuwvim pacnucanuem HU TITY.

2. Hopmbvl u Hopmamuesl pacxo008anus pecypcos

Hopma — amopmuszayuonnvix — omuucieHuii  Ha
cneyuanvroe obopydosanue.

3. HCV!OJle’yeMaﬂ cucmema H[l/l02006]l03fC€Hu}l, cmaesku
HANl0208, OI’I’l‘lLlCJleHuL;, 0uc7<0Hmup06aHuﬁ u erdumoeaﬁuﬂ

Omuucnenuss 60 6Heb0Ncemuvie Gonovt 30 %.
(HK P®)

IlepeyeHb BONMPOCOB, MONJIEKALIMX HCCIETOBAHUIO, IPOEKTHPOBAHUIO U Pa3padoTKe:

1. Ananuz xonxypenmuoix mexnuyeckux pewenui (HH)

Ananuz u oyenxa xonkypenmocnocoonocmu HU.
SWOT-ananusz

2. @opmuposanue niana u 2pagura papabomxu u
sneopenus (HH)

Onpedenenue  cmpykmypsl  euinoanenus — HU.
Onpeoenenue mpyooemxocmu pabom. Paspabomka
2paguxa nposederus ucciedo8anus.

3. Cocmasenenue br00cema undicenepro2o npoekma (HH)

Pacuem  600acemnoit  cmoumocmu  HH  no
paspabomxe cmeHoa

4. Oyenxa pecypchoil, (hunancogot, 6100cemmol Onpedenenue:  UHMESPATILHO2O  (PUHAHCOB8020
apppexmusnocmu (HH) nokasamens; UHMeESPaNbLHO2O nokasamejis
pecypcosrhpexmusrocmu; UHMEZPATbHO2O
nokazameJsi dhpexmusHocmu.
Hepeqeﬂb Fpaq)l/l'-leCKOFO MaATEPHUAJIA (c mounvim yrazanuem obs3amenvHblx yepmediceii)
1. Oyenka xonxypenmocnocoonocmu HHU
2. Mampuya SWOT
3. Huacpamma I'anma
4. Bwoocem HU
5. OcHnosnvie noxkazamenu s¢pgpexmuenocmu HU
\ JlaTta BbI1auM 3a1aHu4A JJIs1 pa3jiena no JuHeiiHoMy rpaguky \ 13.04.2020
3agaHue BbIIAJ KOHCYJIbTAHT:
JloJzKHOCTH DdUO Y4eHasi cTeneHb, Hoanuch Jara
3BaHHue
JloieHT Kamyk Mpuna BagumoBHa K.T.H, 13.04.2020
JOILICHT
33}13]—[“9 NPUHAJ K UCITIOJTHCHUIO CTYAE€HT:
I'pynna DPUO Hoanuce Jara
4A6A JIsankun [MaBen AnekceeBud 13.04.2020
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3. DHUHAHCOBBIN MEHEIKMEHT, pecypco3(eKTUBHOCTh 151

pecypcocoepexeHue

BBenenue
OcHOBHOM 3a/ladyeil JaHHOTO pas3fena SBISETCA OIEHKAa MNEPCIEKTUBHOCTHU
pa3palbOTKH U IJIAHUPOBaHUE (HUHAHCOBON U KOMMEPUYECKOM IEHHOCTU KOHEYHOTO
npoaykra, npeaiaraemoro B pamkax HM. KomMmepueckas 1IEHHOCTh ONpeaensaeTcs
HE TOJBKO HaJu4yueM Oojiee BBICOKUX TEXHUUYECKUX XapaKTePUCTUK Haj
KOHKYPEHTHBIMH pa3paO0TKaMH, HO M TEM, HACKOJBKO OBICTPO pa3paboTyukK
CMOXET OTBETUTh HA TAKWE BOMPOCHI — OYAET JIU MPOAYKT BOCTPEOOBAH HA PHIHKE,
KakoBa OyAeT ero IeHa, Kakoi OIO/KET HAayYHOTO HCCIICIOBaHMS, KaKOE BpeMsI

OyZeT He0OX0IUMMO /1JIsl TPOJIBUKEHHUS pa3pab0TaHHOTO MPOIYKTa Ha PHIHOK.

JlanHblii pazaen, npeaycMaTpuBaeT pacCMOTPEHHUE CIEAYIOIUX 3a1ay:

. OrneHka KOMMEPUYECKOTo MOTEHIaIa pa3padoTKu.
. [InanupoBaHue HaAyYHO-UCCIEA0BATENbCKON pabOTHI;
. Pacuet OroxeTa Hay4HO-UCCIEI0BATENHLCKONU PaboThI;
. Omnpenenenue pecypcHor, (UHAHCOBOH, OrOMKETHON 3(P(HEKTHBHOCTH
UCCJIEIOBAHUS.

ens pabGoThl — TEXHOJOTMYECKAash MOJATOTOBKA MPOM3BOJCTBA JETaIH
«lTopmienp»

IHoreHunaabHbIE MOTPEOUTEH PE3YyJIbTATOB HCCJIEIOBAHUSA

Jns ananuza mnoTpedOuTeNed pe3yJabTaTOB HUCCIEAOBaHUS HEOOXOAMMO
PacCMOTPETH LIEJIEBOM PHIHOK U MPOBECTH €T0 CETMEHTUPOBAHUE.
[leneBoii pBIHOK — CErMEHTHI pPbIHKA, Ha KOTOPOM OyJeT MpoAaBaThCs B

OynyiieMm paspabotka. B cBow odepenn, CerMEHT pbIHKa — 3TO 0COOBIM 00pa3zoM
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BbIJICJICHHAs YacTh PbIHKA, TPYNIbl NOTpeOUTENEH, 001a1al0UX ONpeIeIeHHBIMU
o0LIMMU TPU3HAKAMH.

CerMeHTUpOBaHUE — 3TO pa3/elieHUe MOKyMNaTejae Ha OQHOPOAHbBIE TPYIIIbI,
JUIS KOKIOM M3 KOTOPBIX MOXET MOTpeOOBAaThCsS OINMpENeTICHHbIH ToBap (yciyra).
MOo>XHO MPUMEHATH Teorpapuueckui, neMorpapuueckuii, MOBEICHYECKU U WHBIE
KPUTEPUH CETMEHTUPOBAHUS pBIHKA MOTPEOUTENEH, BO3MOXKHO NPUMEHEHHE HX
KOMOMHAIMM C HCHOJb30BAHMEM TaKUX XapaKTEpPUCTHK, Kak BO3pacT, IMIOJI,
HAIlMOHAJILHOCTh, O0pa30BaHue, JIOOMMBIE 3aHATHUSA, CTWIb SKU3HH, COLMAJIbHAs
NPUHAIICKHOCTD, podeccusi, ypoBEHb JOXO0/1a.

Llenecoobpa3Ho BbIOpaTh JBa HaumboJiee 3HAYMMBIX KpPUTEpHs: pa3Mep
KOMIIAHUU W OTpacilb, MO KOTOPbIM OyAeT NpPOU3BOIAUTHCS CErMEHTHUPOBAHHE
PBIHKA.

Tabnuua 3.1 — Kapta cerMeHTUpOBaHUS pPbIHKA

Bunsr pabot
Pa3zmep
Pa3paboTka TeXHOIOTUYECKOTO
KOMITIaHUHU H3roTtoBnenue aetanu
nporecca
®upmMma 1 + +
®upma 2 - +
®upmMma 3 + -

Kax BumHo n3 tabnuipl 3.1, Hanbonee mepcrneKTUBHOM siBisieTcs pupma 1, Tak Kak

OHa BaﬂeﬁCTBOBaHa BO BCCX CCIMCHTAX PbIHKA.

3.1 AHanu3 KOHKYPEHTHBIX TEXHUYECKUX PEIICHUN
JleTanbHBIN aHAaTU3 KOHKYPHUPYIOIIUX pa3padO0TOK, CYIIECTBYIONIMX Ha pPBIHKE,
HEOOXOIMMO TPOBOJUTH CHUCTEMATHYECKH, TOCKOIbKY PBIHKH MPEOBIBAIOT B
MTOCTOSIHHOM JIBM>KEHUU. Takoil aHaIn3 MOMOraeT BHOCUTh KOPPEKTUBBI B HAYYHOE
UCCIIeIOBaHUE, YTOOBI yCHENIHEe MNPOTUBOCTOATh CBOMM KOHKYpeHTaMm. B
HacTosAMiA MOMEHT B ToMcke MOXKHO BBIICIUTH JUIIb JBa HauOosee

BIIMATENbHBIX MOPEANPUITUN-KOHKYPEHTOB B O0JacTH NPOM3BOJCTBA J€Talu
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«llTopmenp»: OAO «ToMckuii  dIEKTpOMEXaHMYECKMK  3aBox uMm. B.B.
Baxpymesa» u1 OOO «ToMckuii MAIIMHOCTPOUTEIBHBIN 3aBOI.
B tabnune 3.2 mpuBeaeHa OLIEHOYHAs KapTa, BKIIOYAIOIIAs KOHKYPEHTHbIE

TCXHHUYCCKUC p33pa60TKI/I B 00/1aCTH IMPOU3BOJCTBA JCTAJIH.

Tabnuua 3.2 — OneHoyHas Kapra

Bec bamnbt KoHKkypeHTOCTIOCOOHOCTD
Kpurepuu onenkn
Kputepus Bfl) by | b be Ky Ko
1 2 3 4 5 6 7 8
TexHnueckre KpUTEpUM KaTaauzaropa
1. ITpou3BOIUTEIBHOCTH 0,2 4 5 4 0,8 1,5 0,8
2. Cpox ciryKOBbI 0,4 4 5 4 1,6 2 1,6
DKOHOMHYECKHE KPUTEPUU OIIEHKH 3(PPEeKTUBHOCTH
3. Llena 0,2 5 4 4 1 0,8 0,8
4. YpoBeHb NPOHUKHOBEHUS Ha
0,1 4 4 4 0,4 0,4 0,4
PBIHOK
5. ®UHAHCUPOBAHUE HAYYHOM
0,1 3 5 5 0,3 0,5 0,5
pa3paboTKu
Uroro: 1 20 | 23 | 21 4,1 5,2 4,1

bd — nponykT npoBeeHHON HCClIeI0BaTEIbCKOM paboThI;
bkl — OAO «Towmckuii anekTpoMexannueckuii 3aso uM. B.B. Baxpymieay;
bx2 — «TomMcKkuii MallIMHOCTPOUTENBHBIN 3aBOIY.

Takum oOpa3zoMm, Ha OCHOBaHMM TaOMHIIBI 9 MOXHO CIENaTh BBIBOJ, YTO
pa3pabOTaHHBII B XOJI€ MCCIEIOBATEIBCKON pabOThl TEXHOJOTUYECKUN MPOIIecC
MOXET COCTABUTH CEPHE3HYI0 KOHKYPEHIIMIO YK€ HMMEIOLIMMCS Ha POCCUKUCKOM
pBIHKE TPOU3BOAUTENSIM. [ JIaBHBIMM MNPEUMYIIECTBAMU JIaHHOW pa3pabdOTKu
SBJISIETCS JOBOJIbHAs BBICOKAs MPOU3BOJAMUTEIBHOCTh U CPOK CIYKObI TpuU

OTHOCHUTEIBHO HU3KOH IIEHE.
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3.2 SWOT-auamus3

SWOT - Strengths (cunbhbie cTopoHbl), Weaknesses (ciabObie CTOPOHBI),

Opportunities (Bo3moxkHOcTH) u Threats (yrpo3sl) — TpeacTaBisieT coOoi

KOMIUICKCHBIM aHaJIu3 HAaY4YHO-HCCIICA0BATCIBLCKOIO IIPOCKTA.

SWOT-ananus

MPUMCHAIOT AJId UCCIICAOBaHMA BHECILIHEH U BHYT‘peHHﬁﬁ Cp€anbl IPOCKTA.

Ha ocHoBe aHalin3a, IMPOBCACHHOTO B IMPCAbIAYIITUX pa3aciiax 6aKaHaBpCKOﬁ

pabotel Obu1 coctaBieH SWOT-ananu3 Hay4yHO-HCCIIEOBATEIbCKOTO MPOEKTA.

PesynpraThl nepsoro stana SWOT-ananuza npecrapieHsl B Tadauie 3.3.

Tabnuma 3.3 — Matpuna nepsoro srana SWOT-ananuza

CuiibHbIE CTOPOHBI
Hay4HO-
HCCIIEI0BATENIbCKOTO
MPOEKTA:

C1.Bricokoe Ka4yeCTBO
MOJy4aeMO  MPOAYKIUHU
C2. IHupokas o06macTh
IPUMEHEHUS

C3. bonee HHU3Kas

CTOMMOCTH IIPOU3BOCTBA
C4 KanuduupoBaHHBII
nepcoHanl

Cs. AKTyaJIbHOCTb
IPOEeKTa

Cnabble  CTOPOHBI  Hay4yHO-
HCCIIEIOBATEILCKOTO MPOEKTA:
Cnl. Tpebyetcs JiBa
HUCTOYHUKA TUTAHHS

Cn2. OrtcyrcTBHE
KBATH(UITUPOBAHHOTO
nepcoHana

Cn3. ITepenactpoiika
000pyI0BaHUS
Cn4.0t1cyrcTBue

HEOOXOIMMOTO 00OpYIOBaAHUS
JUIS. TIPOBEJICHUS HCIBITAHHUS
OTIBITHOT'O 00pasia

Bo3moskHOCTH:

B1. PerynupoBanue
MPOU3BOJUTEILHOCTH
B2.IlonyyeHne KkayeCTBEHHBIX
neranen

B3. IloBrImieHre CTOMMOCTH
KOHKYPEHTHBIX pa3paboTOK

Yrpo3sl:

V1. IosiBeHue HOBBIX
TEXHOJIOTUI

¥2. OrcyrcTBHE cipoca Ha
HOBBIE TEXHOJIOTUU
MIPOU3BO/ICTBA

V3. HecBoeBpeMeHHOE
¢uHaHCOBOE OOecreueHre
Hay4HOTO MCCJIEIOBAHUS CO
CTOPOHBI TOCYIapCTBa
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Tabnuua 3.4 - IHTepakTrBHAs MaTpHUIlla BOZMOXHOCTEN U CUIIBHBIX CTOPOH

MPOEKTa

CunbHbIE CTOPOHBI IPOEKTA

Cl C2 C3 C4 C5
BosmoxnocTn B1 + + + + +
IIPOEKTa B2 + + - + +
B3 + + - + n

HpI/I aHaJIn3e I[&HHOIZ HHTepaKTHBHOﬁ Ta6J'II/II_[BI MOXHO BBISABUTH

ClIcayromue

B1CIC2C3C4C5, B2B3C1C2C4Cs.

KOppeInpyromme CHUJIBHBIX CTOpPOH u BO3MOXHOCTH:

Tabnuua 3.5 - IHTepakTHBHAS MaTpHUIla BOBMOXHOCTEH U CIa0bIX CTOPOH MPOEKTA

CnaOble CTOPOHBI IPOEKTa

Cnl Cn2 Cn3 Cn4
Bo3moxkHocTH Bl - - - +
IIPOEKTa B2 + - + -
B3 - + - -

[Ipu anamu3e JaHHOW WHTEPAKTUBHOM  TaOIIHIIBI

MO>XHO BBIIBHTD

CICAYIOIINE KOPPEIUPYIOIIMNE cla0blX CTOpoH W Bo3MmokHocTH: BI1CnlCn3,

B3Ciul.

Tabmuma 3.6 - TaTepakTuBHAS MaTpHIlA YTPO3 U CHIIBHBIX CTOPOH MTPOCKTA

CuinpHble CTOPOHEI ITPOCKTA

C1 C2 C3 Cc4 C5
Vi - - - + +
YTrpo3sl poekTa
y2 + - - - -
v3 - - - + -

[Ipu anamuze paHHOU

CJEeAYIOIINE KOPPEIUPYIOIINE CUIIBHBIX CTOPOH U yrpo3: Y 1C4CS.

WHTCPAKTUBHOW  TaOJIHIIBI

MOXHO BBbIIBUTDH
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Tabnuua 3.7 - IHTepakTHUBHAs MaTpHIla Yrpo3 U cla0bIX CTOPOH MPOEKTa

Cnalble CTOPOHBI IPOEKTA

Cal Cn2 Cn3 Cn4
Vi + + + -
Yrpo3sl IpoekTa y2 - + - -
V3 - - - -
V4 - - - +
HpI/I dHaJIn3¢e HaHHOﬁ HHTepaKTHBHOﬁ Ta6JII/II_[BI MO>XXHO BBIABUTH

CJIeAYIOIIHNE KOPPEIUpYIolre ciadbix cTopoH u yrpo3: Y 1Cnl1Cn2Cn3.

Takum 00pa3zom, MOXHO cOCTaBUTh WUTOroByro Marpuily SWOT-ananmza

(tabmnuna 3.8).

Tabmuma 3.8 — Utorosast matpuria SWOT-ananuza

CuiibHbIE CTOPOHBI
Hay4HO-
HCCIIEI0BATENIbCKOTO
IIPOEKTA!

C1.BsIcokoe KaueCcTBO
MOJy4aeMoOl  MPOAYKIUHU
C2. IHupokas o06macTh
IPUMEHEHUS

C3. bonee HU3Kas

CTOMMOCTH IPOU3BOACTBA
C4 KanuduupoBaHHBIHI
nepcoHal

Cs. AKTyaJIbHOCTb
IPOEKTa

Cnabble  CTOPOHBI  Hay4yHO-
HCCIIEIOBATEILCKOTO MTPOEKTA:
Cnl. Tpebyetcs JiBa
MCTOYHUKA TUTAHUS

Cn2. OtcyrcTBUHE
KBATH(UITIPOBAHHOTO
nepcoHana

Cn3. ITepenactpoiika
000pyI0BaHUS
Cn4.0t1cyrcTBue

HEO0OXOAMMOTO 000pYIOBaAHUS
JUIS. TIPOBEJICHUS HCIBITAaHHS
OTIBITHOTO 00pasia

BosmoxHocTH:

B1. PerynupoBanue
IIPOU3BOIUTENBHOCTH
B2.IlonyyeHue KkauyeCTBEHHBIX
CBapHbIX COEAMHEHUN

B3. [loBbIieHnE CTOUMOCTH
KOHKYPEHTHBIX pa3paboToK

B pesynabTare mnomydeHus
BBICOKOT'O KayecTBa
IPOIYKIUN BO3MOHO
perynupoBaHus
MPOU3BOIUTEIIBHOCTH.

OtcyrcTBUHE
KBaJTM(DUIIUPOBAHHOTO
nepcoHana BIIUSIET Ha
MOJIy4YeHUE Ka4yeCTBEHHBIX

CBAPHLIX COCIMHEHU M

Yrpo3sl:

V1. [losiBneHre HOBBIX
TEXHOJIOTU I

¥2. OrcyrcTBHE cipoca Ha
HOBBIE TEXHOJIOTUH
IIPOU3BOJICTBA

¥3. HecBoeBpemeHHOE
¢uHaHCOBOE OOecTeyeHne
Hay4yHOT'O MCCIIEOBAHUS CO
CTOpPOHBI TOCYAAPCTBA

Korpa npoaykuust mmeer

HIUPOKYIO 00macThb
NPUMEHEHHUs, CIpoC Ha
HOBBIE TEXHOJIOTUH
IPOU3BOJICTBA
OTCYTCTBYET.

OtcyrcTBHE  HEOOXOJMMOTO
000pynoBaHUS JUTS
TIPOBE/ICHUS UCTIBITAHUS

OIIBITHOT'O 06pa3ua BJIMACT Ha
MOSIBJICHHE HOBBIX TEXHOJIOTHH
HU3TOTOBJICHUA ACTAJIN.
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Pesynpratel SWOT-ananu3a y4uTBIBAIOTCS NpPU pa3pabOTKE CTPYKTYPHI

paboT, BHIMOJIHAEMBIX B pAMKaX HAy4YHO-UCCIIEIOBATEIILCKOTO MPOEKTA.

3.3 [InanupoBaHUE HAYYHO-UCCIETOBATEIBLCKUX pabOT

3.3.1 CtpykTypa paboT B paMKax HAy4YHOT'O MCCJIeI0BaHUS

Kommneke npeanonaraemMpix paboT BKIIIOUAET B ce€0s1 CAEAYIOUIUE 3aaUH:

- ONPENEIUTh CTPYKTYpY pabOT B paMKax Hay4HO-HCCIEIOBATEIBCKOTO

POEKTA;

- ONPCACINUTD YHaCTHUKOB Ka)KI[DfI pa60TBI;

- YCTAHOBHUTD IMPOJOJIKUTCIIBHOCTD pa60T;

- IMOCTPOUTH rpa<1)1/11< MPOBCACHUA OTACIBbHBIX 3TAIIOB UCCJICIOBAHUWAA.

I[J'IH BBIITOJTHCHUA

TIAHHOTO

HaYy4YHO-HUCCJIICAO0BATCIILCKOTO IMPOCKTA

HeoOXoauMo chopMupoBaTh padodyr0 TpyIIy, B COCTaB KOTOPOM BXOIAT

PYKOBOJHUTCIIb U MHIKCHCDP. I[JISI Ka}K,ZLOI;'I N3 3aIllJIaHUPOBAHHBIX pa60T, H€06XOI[I/IMO

BBIOpATh UCIIOJIHUTENSI ATOU PabOTHI.

[lepedyeHb OCHOBHBIX 3TaloOB M PadOT, paclpeiesieHHe HUCIOJHUTEICH M0

JTAHHBIM BHJIaM paboT mpuBe/ieH B Tabnuie 3.9.

Tabmuma 3.9 — Ilepedens 3TanoB, paboT U pacnpeacIeHUEe UCTTOTHUTEICH

JIOIKHOCTD
OcHOBHBIE 3Tanb Ne pab. Copnepxanue padboT
WCIIOJIHUTEIIS
CocraBieHue u yTBEpKJIeHUE
Co3manue TeMbI 1 Hayunsbiii
TEMBI MPOEKTa
MIPOEKTa PYKOBOIUTEIH
2 AHanu3 aKTyallbHOCTU TEMBI
[Touck n u3yueHue Marepuaia no
3 Wuxenep
TeMe
Br16op HampaBieHus Br16op HanpaBneHus
4 . Hayunsiii
HCCIe0BaHUs UCCIeI0BaHUI
PYKOBOJUTEII,
KanennapHoe mianupoBanue
5 UHXEHED

pabot
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[Iponomkenue Tadbauusl 3.9

6 W3yuenue nureparypsl 1o Teme
. [Ton6op HOpMATHBHBIX
Teopernueckue JIOKYMEHTOB
Nuxenep
WCCIIeIOBAaHUS CocraBneHre TEXHOJIOTHYECKOTO
8 IpoIecca U3TOTOBIICHUS JICTaIH
«ITopuieHp»
Hayunsrit
9 AHanmm3 pe3ynbTaToB PYKOBOJIUTEIT,
OneHka noJy4yeHHbIX Nnxenep
pe3ynbpTaToB Hayunsrit
10 CocraBneHne JOKyMEHTAIUN PYKOBOJIUTEITH,
WH)KEHED

3.3.2 OnpeneneHue TPyA0EeMKOCTH BBIMTIOJTHEHUS paboT

TpynoeMKoCcTh  BBIMOJHEHUS HAYYHOTO  HCCJIEAOBAHMS  OIICHUBAECTCS
AKCIEPTHBIM IYTEM B YEJIOBEKO-AHSIX U HOCUT BEPOSITHOCTHBIM XapakTep, T.K.
3aBUCUT OT MHOXXECTBA TPYJIHO Yy4YWUThIBaeMbIX ¢aktopoB. i omnpeneneHus

OKHJIAEMOTO (CpEeHEr0) 3HauYeHUs TPYAOEMKOCTH t,, MCIOJIB3YETCS CIEAyroIast

dbopmyna:

_ 3tmini + 2tmaxi
Cowi = 5 ’

re loxi — OKUZaeMasi TPYIOSMKOCTh BBIIIOJIHCHUS 1-0M paOoThl Yell.-aH.;tmin i —
MUHUMAJIBHO BO3MOXKHAs TPYJOCMKOCTH BBIITOJIHEHUS 3aJlaHHOW -0 pabOTHI
(omTuMHCTHYECKAsT OIICHKA: B MPEAINONOKEHUH Hamboee OJaromnpusTHOTO
CTE€YEHUsI  OOCTOSITENBCTB),  Y€N.-OH.;  Imaxi- MAKCUMaJbHO  BO3MOXHas
TPYAOEMKOCTh BBIIOJTHCHHS 3aJaHHOH 1-0i paboThI (IIECCHMUCTUYECKAsT OLICHKA: B
MPEANOJIONKEHNH Hanbojee HeONaronpusTHOrO CTEUYEHHUS OOCTOATENbCTB), 4ell.-
ITH.

Ucxonst w3 oxupgaeMod  TPYIOEMKOCTH  paboT,  ompenensercs
MPOJOJDKUTENBHOCTh KaXA0W paboTel B pabouux AHAX 7Tp, Y4YUTHIBArOLIAs

mapauIiCJIbHOCTDb BBIIIOJIHCHUA pa60T HCCKOJBbKHMMH HCITOJIHUTCIISIMU .
/3




p )

l ql,
rae T, — TPONOIDKUTENBHOCT ONHON paboThl, pad. HH.; &, — OXHIaeMas
TPYJOEMKOCTh BBITIOJTHEHUS OJHOW pabOThl, dYel.-mH. Y; — YHUCICHHOCTH

WCIIOJTHUTENCH, BBHIMOTHSIIOMINX OJJHOBPEMEHHO OJIHY U TY K€ paboTy Ha JaHHOM
JTarne, yedi.
PesynbTaThl pacueToB BHeceHbI B Tabiumily 3.10.

Tabnuua 3.10 — BpemeHHbIe noKa3aTean NPOBEACHUS HAYYHOTO UCCIIEI0BAHMUS

Tpyaoemkocth pabot JnurenbHOCTh
Ne tmin, tmax, | Lo Hcnonnu- | padot B
HazBanue paboThl ’
JTamna yend.- | 4en.- | pab. TEJIN pabouux JHSX,
TTHU JTHU | JHU tpa6
CocraBnenne u
1 YTBEPIKACHUE  TEMBI | 2 3 2,4 P 3
NpOEKTa
AHalM3 akTyallbHOCTH
2 3 2,4 n,p 2
2 TEMBI

ITouck wu wu3ydeHue
3 14 21 16,8 " 17

Marcpuaia 1o TeMe

Boibop  mampaBneHus

2 3 2,4 n 3
4 HUCCIIEIOBAHUI
Kanengapnoe
5 2 3 2,4 n 3
IJIaHUPOBaHUE PaboT
U3yuenne nureparyphl
6 o PRYPR 7 14 |98 |u 10
110 TEME
IToxOop HOPMATHUBHBIX
7 b Hop 2 5 (32 |mP 4
JTOKYMEHTOB
CocraBneHue
TEXHOJIOTHYECKOTO
npomecca 14 21 16,8 14 17

MU3TOTOBJICHUA  JC€TAJIAU

«IlopieHb»
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[Iponomxenue Tabmuus 3.10

o AHanu3 pe3ybTaToB 7 14 9,8 n,p 5
CocraBiienue
7 14 9,8 n 10
10 JOKYMEHTalUU
Hroro: 74

3.3.3 Pa3zpaboTtka rpaduka nmpoBeeHUs HAYYHOTO UCCIIEIOBAHMUS
[Ipy BBIIOJIHEHWH JWIUIOMHBIX paOOT CTYACHTHI B OCHOBHOM CTaHOBSITCS
yY4aCTHUKAaMHU CPaBHHUTEJILHO HEOONBIIUX MO 00BEMy Hay4HBIX TeM. IloaTomy
HanOojee YIOOHBIM W HATJSIHBIM SBJISICTCS ITOCTPOSHUE JICHTOYHOrO rpaduka
NPOBEJICHUS Hay4YHBIX paboT B hopme nquarpammbl ['aHTa.
st ymoOcTtBa mocTpoeHMs Tpaduika, JUIMTEILHOCTh KaXKJAOTO W3 3TaIoB
paboT u3 pabouux AHEW cleayeT MepeBecTH B KajeHaapHble AHU. s 3TOTrO
HEO0OXO0IMMO BOCIIOJIb30BATHCS CleNyIoUIed (HOpMYIIOii:
Ty = Tpi ' kKan,
rie Txi— IPOJODKUTEIBHOCTD BBITIOHEHHS I-i paOOThl B KaJCHIAPHBIX AHAX; Tpi —
HPOJIOJDKUTEIBHOCTD ~ BBIMIOJHCHUS I-  pabOThl B  pabouumx AHAX; Kgan
K02 PUIIMEHT KaJICHIAPHOCTH.
KoaddunmeHT kaneHagapHOCTH onpeIeseTcs o cieayromei Gopmye:
_ Txan

kKan - ’
TKaJI - TBbIX - Tnp

rae T, — KOJIMYECTBO KaJEHIAPHBIX AHEWU B roxay; T,

bIX

— KOJIMYCCTBO BBIXOAHBIX

I[Heﬁ Brony, T b KOJINYCCTBO IMPpa3aAHUIHBIX HHeﬁ BTronay.

Ha ocHoBe Tabmumpl 3.10 crpoutcs kaneHmapHbii miaH-rpaduk (tadbmuma 3.11).
I'padux crpoutcs MIsi MAKCUMAIBHOTO IO JJIUTEIBHOCTH WCIIOTHEHHUS padoT B
paMKax Hay4YHO-HCCIIEJOBATEIIbCKOTO TMPOEKTa C pa3OMBKOW MO MecsiaMm u
nekagam (10 ngHeil) 3a mepuoJl BPEMEHHU  BBINIOJHEHHUS  BBIMTYCKHOM

KBaIM(UKALMOHHOU PaOOTHI.
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Tabnuua 3.11 — Kanennaphsiii rpaguk paboThl HaJl TPOEKTOM

Ne Bun pabor HUcnonaut i [Tpo10IKUTENBHOCTD BBITIOJIHEHUST padoT
K
ab e —
P Kkain. | Deppaib Maprt Armipenb Maii Uronb
oT
ITH. 2 3 2 2 2 1
CocraBnieHue "
PykoBoau
1 | yrBepxkaeHue TeMbI )
TEJb
MPOEKTa
Unsxenep 3 l
AHanu3
2
aKTyaJIbHOCTH TeMbl | PykoBomun 3
TEJb
ITouck u wusyuenue | MnxeHep
3 26
Marepuaia o TeMe
Br16op nHanpasienust | Unxenep
4 5
HUCCIIEIOBAHUI
Kanengapnoe
IJIAaHUPOBaHUE
HNuxenep
5 | pabor 5
N3yuyenue
JUTEpaTyphl 10 TEME
6 | U3yuenue Wmnxenep | 15
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JIUTEPaTypHI 110 TEME

[Tonbop
7 | HOpMATHUBHBIX Wmnxenep | 6
JOKYMEHTOB
CocraBnieHue
TEXHOJIOTHICCKOTO
nporecca
8 Wmxenep | 26
W3TOTOBJICHHS
netanu «llopieHs»
AHanu3 pe3yiabTaToB
PykoBoau
8
TeJNb
9 | Ananu3 pe3ynbTaToB
WHXEHep | 8
CocraBneHue
10 WHXeHep | 26
JTOKYMEHTaIluu

77



3.4 brogxeT HaydHO-TexHUUYeckoro uccnenoBanus (HTHN)

[Ipu nnanupoBanuun Oromxera HTU nomkHO ObITh 0OECHEYeHO MOJHOE U
JOCTOBEPHOE OTPAKEHUE BCEX BUJOB PACXO/OB, CBSI3aHHBIX C BBHIIIOJHEHUEM.
3.4.1 Pacuer marepuanbhbix 3aTpaT HTU

PacueTr maTepuanbHbIX 3aTpaT OCYIIECTBISAETCS MO CIENYIOIe popMmye:

m
3/\4 = (1 + kT) ) zlll ) Npacxi
i=1

rae: M — KOJMYECTBO BHJIOB MaTEpUANbHBIX PECYpPCOB, MOTPEOsEMbIX MPHU
BBINIOJIHEHUU HAYYHOT'O UCCIIENOBAHNS;
Npacxi — KOJIMUECTBO MaTEPHUANBHBIX PECYpCOB I-TO BHJA, IUIAHHPYEMBIX K

HCITIOJIb30BAHUIO IIPU BBIIIOJJHCHHUHU HAYYHOI'O MCCICOAOBAHUA (IIIT., KI', M, M2 Hu

T.1.);
L[i— neHa nmpuoOpeTeHHs eIUHUIBI I-r0 BUAA MOTPEOISICMBIX MaTepHAIbHBIX
pecypcos (py6./mT., py6./kr, py6./™M, py6./M? u T.11.);
Kr— k03¢ GUIMEeHT, YIUTHIBAIOLINI TPAHCIIOPTHO-3aTrOTOBUTEIILHBIC PACXO/IBI.
TpancnopTHBIE pacxosl MPUHUMAIOTCS B Tipenenax 15-25% ot croumocTu
MaTEepHUaoB.

Tabmuma 3.12 — MatepualibHbIC 3aTPaThl

Haumeno- Eanauna Ilena 3a ex., 3aTpaThl Ha MaTe-
KomunuectBo

BaHHUE U3MEPECHHS pyo. puaisl, (3v), pyo.

Bbymara JUCT 150 2 345
Kaprpumx mns
PP IIT. 1 1000 1150
MpUHTEpa

WNurtepuer |M/Out (maker) 5 350 1750
Hror 3245
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3.4.2. PacueT aMOpTHU3allUU CIIEUATILHOTO 000PY10BaHHUS

Pacuér amopTu3anum mpoOM3BOIUTCS HA HAXOSIIEECS B HMCIIOJIb30BAHUU
o0opynoBaHue. B HTOroByl0 CTOMMOCTh TPOEKTAa BXOAAT OTYHUCICHHUS Ha
aMOpTH3AIMI0 32 BpeMs HCIOJIh30BaHMS OOOpPYIOBaHHS B CTaTbe HAKJIAJHBIX
pacxomoB.  llpu  BBHIMONHEHMH  HAYYHO-HMCCIENOBATEIBCKOTO  MPOEKTa
Ucrosib3oBancs HOyTOyk ASUS. Cpok IMOJE3HOr0 HCMOJNb30BaHUS JTaHHOTO
HOYTOYKa MO MacrnopTy COCTABIISAET 3 Toja.

Tabmuua 3.13 - Pacuer Oromkera 3aTpaT Ha  NpUOOpETEHHE

cneno0opy0BaHus AJi HAYYHBIX paloT.

Tabnuua 3.13 — 3arpaTsl Ha 000pyIOBaHUE

Kou- Cpok Lennr OO0mas
No HanmenoBanue 50 TIOJIE3HOTO ¢ IUHUIIBI CTOUMOCTD
" | obopymoBaHWUsI IHT’ UCTIOJIB30BaHMsI, | 000pYyIOBaHUsA, | 000pYIOBaHUS,
' JEeT TBIC. PYO. TBIC. PYO.
1 | HoytOyk 1 3 30 30
Hroro 30 ThIC. PYO.

PacueT amopTuzanuu npoBOAUTCS CIETYIOUUM 00pa3oM:

Hopwma amopTuzanum onpenensercs 1o cieayromei popmyrie:

H, ==
n

A 1

I7I€ N— CPOK MOJIE3HOT'0 UCITOJIB30BAaHUS B rOJIax.
AMopTH3aIMs OIpeAeIsIeTCs 10 CeaAyomei hopmyie:

H U
12

A=

m,

rae M— utorosasi cymma, ThiC. pyo.;
M — BpEMsI UCIIOJIb30BaHUS, MEC.
Paccuntraem HOpMy amopTU3aluu JJisl HOYTOYKa, C Y4ETOM TOrO, YTO CPOK

MOJIC3HOT'O UCITOJIb30BaHMS COCTABIISIET 3 roaa.
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=0,33.

OOmyro cymMMy aMOPTHU3AIIMOHHBIX OTYHCICHWA HAaXOIUM CIEAYIOIIUM
oOpazom:

HW M 0,33-30000
12

300=

-3=2475 pyO0.

3.4.3 OcHOBHasl U TIONOJHUTENbHAS 3apab0THAs IJ1aTa UCTIOTHUTENEH TeMbI
HcxonHpIMH HOpMAaTHBaMH 3apaOOTHOM IIaThl JAHHBIX KaTETOpUi

paboTaroImuX SABISETCS OKJIaJA, ONPEACISAIONINM ypOBEHb MECSYHOM 3apaboTHOM
IUIaThI B 3aBUCUMOCTH OT 00BbEMa U OTBETCTBEHHOCTH PaboT.

BennunHa pacxonoB Ha 3apaOOTHYIO IIJIaTy ONPEAENSAETCS HCXOAs U3
TPYJOEMKOCTH BBITIOJIHSIEMBIX pa0dOT M JIEWCTBYIOLIEH CHCTEMBbl OKIJIAJOB H
TapU(PHBIX CTABOK.

MecsiaHbIN TOJDKHOCTHOU OKJIaJ, paOOTHHKA:
3, =3, -A+k, +k,)-k

rjae 3. — 3apaboTHas 1aTa o TapudHoOM cTaBke, pyo.;
Knp — mpeMuanbhblil k03 durmenT, paBubiid 0,3 (1.€. 30% 0T 31c);
K, — koaddunmeHT 1omiaT u HagdaBok cocTapiser npumepHo 0,2 — 0,5;
k, — paitonnslit k03 durenT, paBubiid 1,3 (s Tomcka).

Pacuer pomonmHuTenbHONW 3apaOOTHOM TUIATBI BEIETCS 110 CIEAYIOIIeH
dbopmyie:

3()0n = kz)on ) 300H’

rae: Kin — KOAGOUIMEHT MOMOJHUTENBHOW 3apa0OTHOW IUIaThl (HA CTaguu

POEKTUPOBaHus puHUMaeTcs paBabiM 0,12 — 0,15).

Pacyer momHOM 3apa0OTHOM TUIATBl OCYIIECTBISCTCS  CJAEAYIOMIUM
obpazom:
3an = 3o T 3;(011!
rae 3oc: — OCHOBHAs 3apa0OTHas TuIaTa; 3zon — JOTOJHHUTEIbHAs

3apabotHas miata (12-15 % oT 3ocn).
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OcHoBHast 3apaOoTHas I1uIaTta (3ocs) HMCIOJHUTENS PACCUYUTHIBACTCSA I10

dopmyie:
Bocu = 3;(}1 'Tpa
re 3ocu — OCHOBHAsl 3apaboTHas IJiaTa OAHOTrO pabOTHHUKA,;
Tp — HIPOOOIKUTENBHOCTh PAa0OT, BBIMOJIHIEMBIX paOOTHUKOM, pal. 1.(Tabnuia
4.4)
3 — CpenHenHeBHas 3apaboTHas riaTa paboTHUKA, pyoO.
CpennenneBHas 3apaboTHAs MJIaTa pacCUUTHIBAETCS 1O (popmyrie:
_ 3,'M
AH F

pis

3

rae 3y — MECSYHBIN TOHKHOCTHOM OKJIaJl paOOTHHKA, PYO.;
M — KoIM4eCcTBO MecAIeB paboThl O€3 OTITyCKa B TEUCHUE T0/1a:
npu otirycke B 24 pab. gus M =11,2 mecsia, 5S-qHeBHas HEEs;
npu otirycke B 48 pab. queit M=10,4 mecsa, 6-1HeBHAS HEIENS;
F. — nefcTBUTEIBHBIN TO10BOM (DOH]T pabouero BpeMEeHU HayYHO-
TEXHUYECKOT0 TIepCoHaa, pad. TH

Tabmuma 3.14 - bananc pabouero BpemMeHU

[Tokazarenb pabodero BpeMeHH PykoBoaurenp Nuxenep

Kanenmapnoe uucio nHei 365 365

KonnuecTBo Hepabounx qHen
- BEIXOJHBIE JHU 52 52

- Ipa3IHUYHBIC THU 12 12

ITotepu pabouero BpemMeHuU

- OTITYCK 24 24

[Iponomxenue tadauis 3.14
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- HEBBIXOBI 110 00JIE3HU - -

JleiicTBUTENbHBIN TOJI0BOM (oHT paboyero
253 253

BPEMEHHU

Pacuer pomonmHuTeNnbHONW 3apaOOTHOM TUIATBI BENETCS IO CIEAYIOIIeH
dbopmyie:
3()011 - kdon ) 306Hf
rae: kyon — KOd(OUIMEHT NONMOTHUTEIHLHON 3apa0O0THOM TuIaThl (HA CTaguu
POCKTUPOBaHUs puHUMaeTcs paBHbiM 0,12 — 0,15).

Tabnuua 3.15 — Pacy€T ocHOBHOI 3apabOTHOI TIaThI

Ucnionnurenu | K, 31, Kip | Ka Kp 3, Bun | Tpy | Socns
pyo. pyo pyO. | pab. | py0.
JTH.
PykoBonurens | 1 23264 0,3 |0,2 |13 [45365|1865|14 |26110
Wuxenep 1 21696 |0,3 |0,2 | 1,3 |42307|1739|71 |123469
Utoro 3ocu 149579

3.4.4 JlonmonuuTenpHas 3apaboTHAS TU1aTa
JlononmHuTeNbHAS 3apaboTHAs IJ1aTa onpeaensercs mo Gopmyie:

g pykoBoauTeNs:

3 =k_-3_=0,15-26110=3916,5 pyb.

Jaon

g naxxenepa:

3 =k_-3_=0,15-123469 = 18520 pyo.,

Jon
rae kﬂon — Kod(h(UIHMEHT MOMOJHUTEIBLHOW 3apabOTHON TUTaThl (HA CTaaHuH

MPOEKTUPOBaHMS TpUHUMaeTcs paBHbIM 0,15).

3.4.5 Otuncnenus BO BHEOOKETHBIE (DOHBI (CTPAXOBBIC OTYHCIICHYIS)
Benuunna otumncieHuit Bo BHEOOKETHbIE (OHIBI OMPEACNISIETCS UCXOs
W3 caeayromen GopMyIibl:
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3BHe6 = kBHeG ) (3 + 31101'1)

OCH
rae  — Ko3(Q(UIMEHT OTYMUCIECHUN Ha YIJIATy BO BHEOKOJKETHbIE (DOHIBI
(nerncuonubI pona, o OMC u conuanbHOE CTpaXxOBaHUE).
O6mas craBka B3HOCOB cocTaBiseT B 2020 roay — 30% (ct. 425, 426 HK PO):
- 22 % — Ha IEHCUOHHOE CTPaXOBaHUE;
- 5,1 % — Ha MEAUITMHCKOE CTPAXOBAHUE;
- 2,9 % — Ha cornuanbHOE CTPaXxOBaHUE.
OTtuncnenus BO BHEOIOIKETHbIE (POHJIBI OTpeesnsieTcs no Gopmyre:

g pykoBoauTens:

-k (3

BHEO BHEO

+3.)=0,3-(26110+3916,5) = 9008 pyb.

OCH

Jlns nHxxenepa:

33]—166 = kBHe6 (300H

+3 ) =0,3- (123469 +18520) = 42597 py0.,
3.4.6 HaknamHbie pacXosl
Haknagneie pacxonbl yYMTHIBAIOT TPOYME 3aTpaThl OpraHU3allid, He
MOMABIIME B TPEIbIAYIINE CTAaThU pACXOJOB: TIeYaTh M KCEPOKOMUPOBAHME
MaTEpHUAJIOB UCCIEN0BAaHUS, OIIaTa YCIYT CBSI3U, DJIEKTPOIHEPTUH, PAa3MHOKEHHE
MaTepHuaoB U T.11. VX BennunHa ompeesnsieTcs mo cineayomei Gpopmye:
Bpaxn = kyp - (cyMmacTareit 1 + 5),
rmue ka — KO2(PUIIUEHT, YIUTHIBAIOIINI HAKJIaTHBIC PACXO/IbI.
3uacn = 0,2 -229340,5 = 45868py6.
Bennunny ko3 uirienTa HakIaaHbIX pacxoaoB Ky, JomyckaeTcs B3sTh B pa3Mepe
20%.
3.4.7 ®opmupoBaHue OI0KETa 3aTPAT HAYYHO-UCCIEA0BATEIHCKOTO TIPOEKTA
Paccuntannass BenmuumHa 3aTpaT HAYYHO-HCCIEIOBATEIHCKONH PabOTHI
(Tembl) SBISETCS OCHOBOU JUTsl POPMHUPOBAHUS OIOKETA 3aTPAT MPOEKTA, KOTOPHIA
pu GOPMHUPOBAHUH JOTOBOPA C 3aKA3YMKOM 3AIHINASTCS HAYIHOW OpraHu3aIen

B KAauecTBE HIDKHETO Ipejesa 3aTparT Ha pa3pabdOTKy HayYHO-TEXHUYECKOU

MNPOYKIIHH.
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Omnpenenenue OrOHKETa 3aTpaT HA HAYYHO-UCCIICIOBATEILCKANA MMPOCKT MPUBEACH
B Ta0iuue 3.16.

Tabnuua 3.16 — Pacuer 6romxera 3atpatr HTU

HaumenoBanue cratbu CymmMma, pyoO.
MarepuanbpHbIe 3aTpaThbl 3245
AMopTuzanus 2475
OcHoBHas 3apaboTHas miara 149579

JlononuutenbHas 3apaboTtHas miara | 22436,5

OTuncIeHHs BO BHC6IOI[}KTHBIC

bora 51605
Hror 6e3 HaKIaIHBIX PacX00B 229340,5
Hakanneie pacxoibl 45868
Htoro OroxkeTHass CTOUMOCTD 275208,6

HpI/I IIIAaHUPOBAHUHU 6IOI[}KGT3 ObUIO0 00€ECITeYeHO ITOJTHOE OTPaXCHUC BCCX

BHUJOB BO3MOJKHBIX paCXOd0B, HGO6XOI[I/IMBIX JJIA €0 BBIIIOJTHCHMSI.

3.5 Omnpenenennie pecypcHor (pecypcocbeperaromieii), (HUHAHCOBOM,
OI0KETHOM, COITMATBLHON ¥ AIKOHOMUYECKOU 3 (HEKTUBHOCTH UCCIEIOBAHNUS.

Omnpenenenue  3(PGEKTUBHOCTH  TPOMCXOJAUT Ha  OCHOBE  pacdeTa
MHTETPaJbHOTO TOKa3zatens d3(PGEeKTUBHOCTH HAYYHOTO HccieaoBanus. Ero
HAaXOXJCHUE CBS3aHO C OMpEIEICHUEM JBYX CpPEIHEB3BEIICHHBIX BEIUYHH:
¢buHaHCOBOM d(PHEKTUBHOCTH U pecypco3(PHEeKTUBHOCTH.

WNuTerpanbHblil GUHAHCOBBIN MOKA3aTENbh Pa3pabOTKH OMpEesieTCs Kak:

Iucn.i — pi
unp — ’
@max
A€ Iy, — WHTETPaNbHBIH (DUHAHCOBBIH MOKasaTenb paspaboTku; Ppi —
CTOMMOCTh I-TO BapuWaHTa HCHOJIHEHHSA; Pmax — MaKCHMalbHAs CTOMMOCTD

HCIIOJIHCHHUA HAYIHO-UCCICIOBATCIBCKOI'O IIPOCKTA.
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WuTerpanpHplii  mokaszaTenb pecypcoddPEeKTUBHOCTH BapUAHTOB HCIHOJHEHHUS

00BEKTa UCCIEAOBAHMS MOKHO ONPEACINUTH CIEAYIOIHUM 00pa3oMm:

Ly = Zai * by,

rae I, — WHTerpalbHBIA MOKa3aTenb PecypcodPPEKTUBHOCTH IS i-ro
BapHaHTa HMCIOJHCHHS pa3paOOTKH; @; — BECOBOW KOI(PQHUIMEHT I-r0 BapHaHTa
WCIIOJIHEHUST pa3paboTku; b, bp OanmpHas OIlEHKA I-r0 BapHUaHTa HCIIOJHEHUS
pa3pabOTKK, YCTAHABIMBAETCS OSKCHEPTHBIM IyTEM [0 BbIOpAHHOM WIKaje

OLCHHUBAaHUA.

Tabnuua 3.17 — CpaBHHUTENbHAS OLIEHKA XapaKTEPUCTUK BAPUAHTOB UCTIOTHEHUS

Becogoit
OObBEKT UCCIeqOBAHUS
KO3 UITUEHT Hcen.1 | Uen.2 | Ucen.3
Kpurepun
napaMmerpa

1.Crroco6¢TBYET pOCTY MPOU3BOAUTEIIBHOCTH

0,1 5 4 3
TpyJa MoJIb30BaTes

2. YnobcTBO B 3KcnayaTauum (cooTsetcrayer

0,15 5 4 4
TpeboBaHMAM noTpebutenen)

3. MomexoycTon4YnBOCTb 0,15 4 4 4
4. dHeprocbeperkeHne 0,20 4 4 4
5. HapexHocTb 0,25 4 5 5
6. MaTepnanoemKocTb 0,15 5 3 3
NTOro 1 4,4 4,1 4

lp-uent =570,1+4*0,15+5*0,15+4*0,2+4*0,25+5*0,05+4*0,01=3,94;
lp-uen2 =37*0,1+2*0,15+3*0,15+3*0,2+4*0,25+2*0,05+4*0,1=3,15;
lp-uens =470,143*0,15+3*0,15+3*0,2+4*0,25+4*0,05+4*0,1=3,5.
WuTerpanbuplii  mokazatenb A(G(EKTUBHOCTH BAPUAHTOB  HCTIOJIHEHHUS
pa3paboTku (luen) ompenensieTcss Ha OCHOBAHMM HWHTETPAIIBHOTO TOKa3aTess

pecypcodPpdeKTHBHOCTH U MHTETPATLHOTO (DMHAHCOBOTO TTOKA3aTelNs 1Mo GhopMyIie:

I Ip ucnl IP ucn2 0
ucnl — Iucnl »fuen2 — Iuan m.o.
unp punp
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CpaBHEHHE HHTErpallbHOTO TMoKa3aTelss 3(PQPEeKTUBHOCTH BapUAHTOB
WCTIOTHEHHSI pa3pa0OTKH MO3BOJIUT OMPEACIIUTh CPABHUTENbHYIO 3()(PEKTUBHOCTD
npoekra (tabnmuna 3.18) u BbIOpaTh Haubonee IenecOo0Opa3HbIl BApUAHT U3

npeioKeHHbIX. CpaBHUTENBbHAS 3P PEKTUBHOCTD MPOEKTa (Dcp):
I

__ ‘ucnl
cp T
Iuan

3

Tabnuua 3.18 — CpaBaurtenbHas 3pPeKTUBHOCTH pazpabOTKH

Ne
IToka3zarenn Ucn.1l | Ucn.2 | Ucn.3
/i
1 WuTerpanbHblil pHHAHCOBEIH MMOKa3aTeNh 0,51 1 0,89
NuTerpanbHblil moKka3aTennb pecypcodpGeKTHBHOCTH
2 4,4 4,1 4
pa3paboTku
3 HHuTterpanpHbiii MokazaTesnb YQPeKTHBHOCTH 8,6 4.1 45
4 CpaBHuTtenbHas 3 ()EeKTHBHOCTh BAPUAHTOB MUCTIOTHEHUS 2 0,9 1

CpaBHUTEIBHBIN aHANM3 MHTETPAJIbHBIX TMOKa3zatened dSdQpexkTuBHOCTU
MOKA3bIBAET, YTO MPEATIOYTUTEIHHBIM SIBIISIETCS TIEPBBIM BAPUAHT UCTIOTHEHUS, TaK
KaK JaHHBIA BapHaHT WCIOJHEHUS SBISIETCS Hanbosiee SKOHOMUYHBIM H

pecypcoddGEeKTUBHBIM.
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BBIBOI[I JJIA JOCTHXKCHUA rJIaBHOU nejan pasacia peialnuCb TaKUC BaKHBIC

3a7a9n, KaK:

1)

2)

3)

OneHka KOMMEPUYECKOro MOTEHUHMada M MEpPCHEKTUBHOCTU MPOBEIECHUS
HAYYHBIX UCCJIEIOBAaHUNA MPOBOJWIM C MOMOLIBIO PACCMOTPEHUS II€JIEBOrO
peiHKa u ero cermeHtupoBanus. Ha ocnoBe SWOT-ananuza mnposenu
BBISIBJIEHUE CHJIBHBIX CTOPOH M BO3MOKHOCTEH MPOEKT, a TaKkKe CIadbIxX
CTOPOH W yrpo3. Jlius wu3BIeYeHUs JOMOJHUTENBHBIX MPEUMYILECTB
HEO0OX0IMMO JalibHENIIee Pa3BUTHE TEXHOJIOTHH;

[Ipy mnaHupOBaHMM HAYYHO-UCCIEI0BATENBCKUX pabOT ONpeneaii ooue
coziepkaHue paboThl, TEMY MPOEKTa, CTPYKTYpY paboOThI, paboTy Kaxa0ro
y4aCTHHUKA, MPOJAOHKUTENBHOCTH padoT;

[Tpu mnanupoBanuu OrojKeTa ObUIO 00ECHEYEHO MOJHOE OTPaKEHUE BCEX
BUJIOB BO3MOXKHBIX PAacXOJIOB, HEOOXOAMMBIX JJii €ro BbITOJHEHHUS.
Hroropas cymma Oromkera cocraBisieT 275208,6 pyOiei.

HpI/I HTOI'OBOM aHaJIM3¢C pasaciia «®DUHAHCOBBIN MCHCIXMCHT,

pecypcodPdeKTUBHOCT U PECypcocOepe’keHre», MOXHO CcJieJaTh BBIBOJ, YTO

BBI6paHHBIﬁ CIoco0 M TEXHOJIOTHSI M3TrOTOBJICHHS ACTaJIn 0oyice PKOHOMHYHEI H

3¢ ()EKTUBHBI 10 CPABHEHUIO C IPYTUMHU PACCMOTPEHHBIMH AHAJIOTAMH.
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3AJAHUE JUISI PA3JIEJIA
«COLUMAJILHASI OTBETCTBEHHOCTb»

Crynenry:

I'pynna DOUO

4A6A JIsimkun ITaBen AnekceeBuu
Hucruryr MHIIHIIT Kadenpa MarepuanoBenenue
Yposenn bakanasp Hanpagaenue/cnemnansuocre | 15.03.01«MammmHOCTPOCHUE)
o0pa3oBaHus
Tema BKP:

HpOCKTHpOBaHI/Ie TEXHOJJOIHIECKOIro nmpomuecca u3roToBJCHUs A€TAIN «HOpIIIeHI)»

Hcxoanble JaHHbIE K pasaeiy «COIII/laJIbHaﬂ OTBETCTBEHHOCTDb» .

1. XapakrepucTrka 00beKTa HCCIeI0BaHKsI (BEIIECTBO,
Martepua, mpuoop, aaropuTM, METOIMKA, paboydas 30Ha) U
00yacTu ero mpuMeHeHMsI

B xauecmee obvexma uccnedosanus
svlcmynaem mexmojo2udeckoe 6iopo. B
MEeXHOIO2UYECKOM BI0PO NPOBOOUMCS
PA3pabomKa mexHoI02U4ecK020 npoyeccd
uzeomosnenus demanu «Iopwenvy. Paboma
NPOBOOUMCSL 30 KOMNBIOMEPHOU MEXHUKOLL,
umo eneuem 3a coboil psio BPEOHbIX U ONACHBIX
Gaxmopos

[lepeueHr BOMPOCOB, MOAJIEKALIUX UCCIIEOBAHHIO, TPOSKTUPOBAHUIO U pa3paboTKe:

1. IlpaBoBbIe H OPraHU3alMOHHbIE BONPOCHI
obecrieyeHus 0€30MACHOCTH:

—  crernuanbHble (XapaKTepHbIC MPH SKCILTyaTaIin
00BEKTa HCCICIOBAHMSI, POCKTUPYEMON paboUeii
30HBI) TPABOBBIEC HOPMBI TPYAOBOTO
3aKOHOJIATENILCTBA;

—  OpraHU3aIMOHHBIC MEPONPUSITHS MTPU KOMITOHOBKE
paboueii 30HbI.

1.Tpyoosoui kodexc Poccuiickoti @edepayuu om
30.12.2001 N 197-®@3 (peo. om 27.12.2018)[15]

2. I'OCT 12.2.032-78 CCBT. Pabouee mecmo npu
sbinonnenuu pabom cuos. Obwue s3peoHOMuUYecKue
mpebosanus.[16]

3. I'OCT P UCO 9241-1-2007. SpzoHnomuueckue
mpeboganus K npogedenulo oQucHvlx pabom ¢
UCNONIL308AHUEM BUOCOOUCTTICUIHBIX MEPMUHANO8
(VDTs). Yacmo 1. Obwee sseoenue.[17]

2. IIpou3sBoacTBeHHAsI 0€30MACHOCTH

2.1. AHanu3 BEIBICHHBIX BPEIHBIX (PAKTOPOB IIPH
pa3paboTKe U 3KCIIyaTaluy POSKTUPYEMOI'0 PEIICHHS B
CIJIEAYIOLLEH [TOCIEe0BATEIIbHOCTH:

—  u3uKO-XUMHUYECKasl IPUPOAA BPEJHOCTH, €€
CBSI3b C pa3pabaTeIBAEMON TEMOM;

— JelicTBue (akTOpa Ha OPTaHU3M YEIOBEKa;

— IpUBEIEHHE AOIYCTUMBIX HOPM ¢ HEOOXOAUMOMN
Pa3MepHOCTBIO (CO CCBUTKOM Ha COOTBETCTBYIOMINN
HOPMAaTUBHO-TEXHUYECKUH TOKYMEHT);

— IpeniaraeMble CpEACTBa 3alUUTHI;

— (cHayana KOJUIEKTUBHOM 3aLllUTHI, 3aTEM —
WHAMBUAYaJlbHBIE 3aIUTHBIEC CPENICTBA).

2.2. AHanmu3 BBISIBIICHHBIX OMACHBIX ()aKTOPOB IIPH
pa3paboTKe U 3KCITyaTalluy IPOEKTHPYEMOI'0 PEIICHHS B
CIIEIYIOLLIEH MOCIEeJ0BATENILHOCTH:

— MeXaHHYECKHE ONacHOCTH (MCTOYHHUKH, CPEACTBA
3aIUTHI;

— TEepMHYECKHE OACHOCTH (MCTOYHHUKH, CPEACTBA
3aIUTHI);

—  3IEeKTpo0e30MacHOCTh (B T.4. CTATUYECKOE
3JIEKTPUYECTBO, MOJIHUE3AIUTA — UCTOUHUKH,
CpE/ICTBA 3aILUTBHI).

1.1 Ilpu uccredosanuu 0b6veKma  GblAGIECHbI
credyrowue 8peonvie pakxmopbwl.
1. Muxpoxnumam ¢ nomewjeHuu.
2. [Tlogviuennviti  ypogeHb — wiyma  Ha
paboyem mecme.
3. Heoocmamounas 0CBeUWeHHOCHb

paboueti 30HbL.

1.2 Onacnvie ghakmopwi
1. Dnexmpobesonacrocme.
2. Hoowcapoonacrnocme.

3. OkoJornyeckasi 0€30MACHOCTD:

Ammocghepa: napel pmymu, npu cocueaHuu
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—  3aIuMTa CeNMUTEOHOH 30HBI

—  aHaJu3 BO3JICUCTBHUsS 00BbEKTa Ha aTMochepy
(BBIOpOCHT);

—  aHaJu3 BO3JICUCTBHUS 00BbEKTa Ha TUApochepy
(copocsl);

—  aHaJM3 BO3JCHCTBUS 00BbEKTa Ha JIUTOCHEpy
(oTx0mp1);

— pa3paboTtaTh pelieHus Mo 00eCIeYeHUI0
IKOJIOTUUECKOM O30MacHOCTH CO CChLIIKAMHU Ha
HTJI no oxpaHe okpy>Xarolien cpepl.

06pazyromcs MOKCUUHble NPOOYKMbL 20PEHUSL
Tuopocgepa: 3acpsaznenue 600bl pnymovio
Jlumocgepa: nonadanue pmymu, niacmuka,
MAICENBIX MEMAILIOS,

4. Be3onacHOCTH B Ype3BBIYAHHBIX CHTYAIHAX:

— mnepedeHb BO3MOKHBIX UC npu pa3zpaboTke u
JKCIUTyaTalluy POSKTHPYEMOT0 PEIICHHUS;

— BBIOOp Haunbonee TunuyHOM YC;

— pa3paboTka IPEeBEHTUBHBIX Mep 110
npenynpexaenuio YC;

— pa3paboTKka JIeCTBUN B PE3yNIbTaTE BOSHUKIIIEH
YC u Mep 1Mo TUKBUIAITUH €€ ITOCIIECTBUMN.

Iepeuenw sozmooncnvix YC:

1. Hoowcap
2. Bspuis
3. 3Bemnempscenue

Haubonee munuunou upessviuaiinou cumyayuet
0/ MeXHONI02U4eCcK020 O1opo Asasiemcs noxjcap. B
yensix npedomepawieHus. 0320Paniisi. Heooxo0UMo
cobniodams npasuLa MexXHUKY 6e30NACHOCU npu
pabome ¢ 31eKmpoodOpPyO06anueMm.

‘ JlaTta BbI1auM 3aJaHMA 1JIS1 pa3/ena 1no JuHeiiHoMY rpaduky 13.04.2020

3anaHue BbIIAJ KOHCYJbTAHT:

JloJzKHOCTH DdUO Yuenasi cTeneHb, Hoanmucny Jara
3BaHHe
AccucreHt Yepemuckuna M.C. 13.04.2020
3ana}me NPUHAJ K UCITIOJTHCHHUIO CTYACHT:
I'pynna [0)5(0) Hoanucey Jara
4A6A Jlsnikun TT.A. 13.04.2020
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4. CormaljibHasg OTBETCTBEHHOCThD

Beenenue.

[Ipy BBINOJHEHUU BBIMYCKHOM KBaTU(UKAIMOHHOW pabOThl OCHOBHBIM
BUJIOM JICSITEJIbHOCTH SIBJsUIach pa3padoTKa TEXHOJIOTMYECKOro Ipoliecca
M3roToBieHus aetanu «llopieHny.

PabGoTta wuHXeHepa-TeXHOJOra CBsi3aHA C OOJBIIMMU Harpy3kamu Kak
YMCTBEHHBIMH, TaK M TICHUXOJOTMYECKUMH. JlnuTenbHass paboTra B IUIOXO-
BEHTWJIMPYEMOM TOMEIIEHUH, C BBICOKMM YPOBHEM IIyMa, HECTaOWUIbHOU
TEMIIEPATYpPOl M BIAXKHOCTBIO BO3[yXa, a TaKKE HEJOCTATOYHBIM YpPOBHEM
OCBEIIICHHS] HEOJAroNMpHUsATHO CKa3bIBACTCSI HA CaMOUYYBCTBUM pabOTHHKA,
CJIEICTBUEM YET0 MOKET SIBUTHCSI CHUKEHUE MPOU3BOIUTEIIBHOCTH TPYAA.

OcHoBHBIM  pabounm MecToM npu Hamucanun BKP  cmyxuno
TexHojoruyeckoe Owopo. B xone Beimonnenuss BKP ocHoBHas dacte paboThl
IPOU3BOINIIACH 32 KOMITBIOTEPHOU TEXHUKOM, UTO BJIEUET 3a COOOM psill BPEAHBIX U
omacHbeIX ¢akTopoB. Jlanuwii paszgen BKP mocsimaercs ananusy (akTtopos,
HETaTUBHO BIMSAIONIMX Ha pabodero. Ha ocHoOBe AeMCTBYIOIIMX HOPMATHUBHBIX
JOKYyMEHTOB OyIyT TMPUBENCHBl PEKOMEHIAIMU [0 MHUHHUMH3AIUU JAHHOTO

BPCAHOI'O BIIMAHUA.

IIpaBoBbie U OpraHU3aIlHOHHBIE BOMPOCHI 00ecnevYeHusi 0€30MacHOCTH

B nannom noppasnene ocHoBHasa crathsd TK P® Ha KOTOpyr Ham CTOUT
oOpatuth BHUMaHUE siBisieTcss «Ctaths 163. OGecnedeHrne HOPMATbHBIX YCIOBHIMA
paboThl I  BBIMOJTHEHUS HOPM BBIPAOOTKHM» B KOTOPOM TOBOPUTCS HYTO
paboTtonarens 00s3aH OOECIEYUTh HOPMAJIbBHBIC YCIOBUSI JJISI BBIMIOJHEHUS
paboTHHUKaMu HOPM BbIpaOOTKU. K TakuM yClIOBHSIM, B HACTHOCTH, OTHOCSITCS:

HCIIPABHOE COCTOSIHUE MMOMEIICHUH, COOPYKECHUH, MalllMH,

TEXHOJIOTUYECKOW OCHACTKU U 000pYyI0BaHUS;
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CBOEBPEMEHHOE O0ECIEeUEeHHEe TEXHUYECKOM M HMHOW HEOOXOIUMOU ISt
paboThI TOKYMEHTAIIUEH;

HaJUIeKalee KayecTBO MaTepHalioB, MHCTPYMEHTOB, MHBIX CPEACTB H
MPEIMETOB, HEOOXOAUMBIX JJisi BBINOTHEHUS pabOThl, HX CBOEBPEMEHHOE
MpeoCTaBiIeHUE PAOOTHHKY;

yCIOBUS TpPYyJa, COOTBETCTBYIOLIME TPEOOBAHMSIM OXpaHbl Tpyda H
0e30MacHOCTH MPOU3BO/ICTBA.

Tak e paccmorpuM crenyromue ctatbi TK P® npumeHnmbie B Hailiem
ClIyyYae:

Cratbs 21. OcHOBHBIE TIpaBa ¥ 0053aHHOCTH PaOOTHUKA

Cratbsa 86. OO6mme TpeOoBaHus mpu 0OpabOTKE MEPCOHATBHBIX JAHHBIX
pabOTHUKA U TAPAHTUU UX 3AIIHTHI.

Cratbs 9l. [lonsitne pabouero BPEMEHU. Hopmanbenas
POJOJIKUTEIHLHOCTh PaO0YEro BPEMEHHU.

Cratpsa 131. ®opmbl omiaTel Tpy/aa.

Cratba 209. OCHOBHBIE MOHITHUS OXPaHbl TpyAa

Cratps 312.1. OOmue mosiokKeHUsT OCOOCHHOCTEH peryiaupoBaHUs Tpyza

JMCTAHIIMOHHBIX PAOOTHUKOB.

Omaum w3 ¢akTopoB KOMGPOPTHOCTH pabodeilt cpenpl  SABISICTCS
opraHuzanus pabouero wmecra. Pabouee MecTO JOMKHO COOTBETCTBOBATH
tpeboBanusm ['OCT 12.2.032-78 [11]. Kaxnaslif 1eHh B TOMEIICHUAX, B KOTOPBIX
pacnionaratorca [IK, pgomkHa mNpoBOAUTHCA BiIaXHas yOOpka, a Takke
CHUCTEMATUYECKOE NMPOBETPUBAHUE IOMELCHHUS.

JIns uHTEpbepa MOMEIICHUN PEKOMEHAYETCS HUCIOJIb30BaTh MaTepHallbl
nactenbHbIXx TOHOB. Okpacka [IK u mpunmararomuiicss K HEMy TEXHUKH JOJIKHBI
MMETh TEMHBIE IIB€TA C BBICOKOKOHTPACTHBIMM OpraHaMH VYIOpPaBJICHUS U
HAJIMUCSIMU K HUM. AyauTOpusi, B KOTOpoil mpoBoaunack padbora Hax BKP, umeer
CIEAYIOLIYIO OKPACKY:

° ITOTOJIOK - OCJIBIN;
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o CTEHBI - CIUIOIIHBIE, CBETIIO-CUHETO LIBETA;
o 0JI - O€XKEBBIN.

JUist OTAENKY OJI0B Haubosiee NPUeMIIEMbIMU CYUTAIOTCS TJIAJIKHE,
HECKOJIb34I1E MaTepHalibl, KOTOPhIE UMEIOT aHTUCENTUYECKUE CBOMCTBA.

IIpu opranuzanuu pabouyux MeCT HEOOXOJUMO YYMTHIBATh, YTO
pPacCTOSIHHE MEXJy OOKOBBIMU MOBEPXHOCTSIMH MOHHMTOPOB JIOJXKHO COCTaBISTh
He MeHee 1,2 MeTpoB, MeXy SKpaHOM MOHHUTOpPA U ThUJIbHOM YacThIO IPYyroro — He
MeHee 2 MeTpoB. Breicota paboyero ctosna aomkHa cocTaBiiaTh 680 — 800 M.

Pexxum Tpyna u otrabixa paOOTHUKOB YCTaHOBJIEH TPYAOBBIM KOJIEKCOM.
CornacHO TpyZIOBOMY 3aKOHOJATENbCTBY YCTAHOBJIEH §-MH 4acoBOM pabouuit
neHb. Bo Bpemsi pabGouero aHs OTBOAMUTCS BpeMsl JJisi MEPEPHIBOB HA OTABIX U
nutanue. [IpogomKkuTenbHOCTD epepbIBOB HA OTABIX U TuTaHue ot 30 g0 60 MuH.
PaGoTtaromum xeHIMHAM € J€TbMH B Bo3pacte A0 1,5 roga mpeaocTaBisiOTCS
IIOMHMO NEpPEepPhIBOB Ha IMUTAHUE U OTIBIX JOINOJIHUTENbHBIE MNEPEPBIBBI IS

KOpMJICHUS peOeHKa He peke ueM Kaxk/ble 3 yaca u He kopoue 30 MuUH.

92



4.1 llpon3BoacTBeHHas1 0€30MACHOCTH

Tabnuua 4.1 — Bo3moxHbIe OacHbIE U BpeAHbIE (PAKTOPHI paboueil 30HbI

Oransl paboT
@akTopsl . o o HopmaTuBHBIE TOKYMEHTBI
(TOCT 12.0.003-2015) g |EE | § =
9 5 5 2 2
A~ S = 4 M &
1. OTkII0OHEHHE TTOKa3aTeNIeH CanlluH 2.2.4-548-96[18]
MHUKPOKJIUMATa B TIOMEIICHHUH; + + + CH 2.2.4/2.1.8.562-96[19]
CIT 52.13330.2011 [11]
CanlluH 2.2.4.1191-03
2. IlpeBbllieHNE YPOBHS IIyMa; + + «[Ipaswia yerpoiicTsa
AIIEKTPOYCTAaHOBOKY,
3. Henocratounas . . N YTBEPIKICHHBIX
OCBEIICHHOCTh ['ocoHepronaa30poM OT
12.04.2003
4. HepBHO — TicMXHYecKue N N N ['OCT 12.1.044-91
Meperpy3Ku «[To>xapHast 6e301aCHOCTb.
O6mme TpedoBanus»[9] n
5. DnexTpoOe30MmacHOCTh + + + T'OCT 12.010-76
«B3priBoomacHocTh. O0mINE
TpeboBanus» [10]
6. [ToxxapoomacHoCTh + + +

4.2 AHaju3 BpeaHbIX (paKTOPOB padoueii 30HbI

4.2.1 OTkJIOHEHHE TT0Ka3aTeel MUKPOKJIMMATa B IOMEIIECHUN

Bo Bpems paboThl B IOMEIICHUY HA YEJIOBEKA OKa3bIBACT BIMSHUE KIMMAT
BHYTPEHHEH Cpeabl JTOr0 TOMEIICHUS — MHUKpPOKIMMAar. B momenieHusx,
MpeAHA3HAYCHHBIX 1T pabOThl €  KOMITBIOTEPHOM  TEXHUKOM, JIOJDKHBI
COONIIOMaThCSL  ONpPEACIICHHBIE  MapaMeTphl  MHKpokiauMmara.  OCHOBHBIMHU
dakTOopaMm, XapaKTepHU3YIONIUMH MHUKPOKIMMAT IPOW3BOACTBEHHOW CpEIbI,
SIBJISIFOTCS TeMIIepaTypa, MOJIBUKHOCTh M BIAXKHOCTh Bo3ayxa. [ns moaaepskaHus
HOpPMaJIbHBIX MMapaMeTPOB MHUKpPOKJIMMaTa B paboyeid 30HE MPUMEHSIIOTCA
YCTPONCTBA CHUCTEM TMPUTOYHO-BBITSKHOM BEHTWISALMH, KOHIWIIMOHUPOBAHHUE
BO3JyXa M OTOIJIeHHe. IIpu HOpPMHUpPOBAaHWM METEOPOJIOTHYECKHUX YCJIOBUU B
MPOU3BOJACTBEHHBIX ITIOMEIICHUSAX YYUTHIBACTCS BpeMs TojJa M KOJIUYECTBO

M30BITOYHOTO Terjia B mnomemieHud. Ha pabGoumx wmecTax moJib3oBaTelei
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MEePCOHATBHBIX KOMITBIOTEPOB JOJKHBI 00€CTIEYMBATHCS ONTUMAJbHbBIE TapaMETPhI
MHKpoKJinMaTta B cooTBeTcTBUM ¢ Canllun 2.2.4.548-96. OTu HOpMBI yCcTaHaB-
JMBAIOTCA B 3aBUCHMOCTH OT BPEMEHHM IOJa, XapakTepa TPYyIOBOro Ipolecca u

XapakTepa IMPOU3BOICTBEHHOTr0 rmomelenus (tadm. 4.2) [14].

Tabnuia 4.2 — [lapameTpbl MUKpOKIUMATA J1JIs IOMEIIECHUH, T/Ie YCTAaHOBJICHBI
KOMIIBIOTEPHI

[Tepuon roga [TapameTp MUKpOKIMMATA Beanunna

Temmeparypa Bo3yxa B TOMELIEHUN 22 -24 °C

XOJOIHBIN U

OTHOCHUTENBHAS BIAXHOCTH BO3/lyXa 40 - 60 %
IIEPEXOHBIN
CKopoCTh JBUKEHUS BO3/1yXa 1o 0,1 m/c
Temneparypa Bo3yxa B TOMEUIEHUN 23-25°C
Terutelin OTHOCHUTENBHAS BIAXHOCTH BO3/lyXa 40 - 60 %

CKopoCTh IBIXKCHHS BO3/TyXa 0,1-0,2wm/c

HopMmbl momaun cBekero Bo3ayxa B MOMEIIECHUS, TAE€ PACIONOKEHBI KOM-
IBIOTEPHI, MPUBEACHBI B TabwmIe 4.3 [14].
Tabnuna 4.3 — HopMbl mo1aun cBEXKEro BO3/ayxa B MOMEIIEHUs, T/I€ PACIIOJIOKEHBI

KOMIIBIOTEPBI

OOBeMHBIN pacxo/l MOJaBaeMoOro B MIOMEIICHHE

O6BEeM IOMEICHHS, M°

CBEKEr0 BO3/yXa, M>/Ha OJJHOTO YeJIOBEKa B 4ac

1o 20 He menee 30
2040 He menee 20
Boiee 40 EctecTBeHHAsT BEHTHIIAIIUSA

B momemiennn obGecreunBaeTcsl CIEIYIOIME TapaMeTpbl: MOAACpKaHUE
TEMIIEpaTypsl Ha ypoBHE 22 - 24°C; oTHOCHUTENbHAS BIQKHOCTh B momenieHnu 40-
60 %; cxopocth ABMKeHHs Bo3ayxa 0,1 M/c; maHHBIE 3HAYCHUS ITOICPKUBAIOTCS

ABTOMATUYECKOW CUCTEMOM KOHJIUIIMOHUPOBAHHS.
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4.2.2 TloBbIlIEHHBIA YPOBEHD LIyMa Ha pabouyeM MecTe

JlnuTenbHOE BO3ACHUCTBHME IIyMa Ha OpPraHU3M YeJIOBEKAa IPUBOIUT K
HEONAroNpHUsATHBIM  TOCJEICTBUSM: CHH)KAETCSA OCTpOTa 3peHUs M clyXxa,
MOBBIIIACTCS KPOBSHOE JABJICHUE, IPUTYIUIAECTCS BHUMAHUE.

3naHue, B KOTOPOM pacIojio’keHa Jaboparopus, yAaleHO OT CHIIBHBIX
WCTOYHHUKOB ITyMa, TAKUX KaK IEHTPAIbHBIC YIHIIBI, aBTOMOOWMIBHBIEC M YKETIE3HBIX
JOPOTH | T.1.

Hlym Ha paboyemM MecTe CO3/aeTcsi BHYTPEHHUMH HCTOYHHKAMH, TaKHUMHU
KaKk yCTpPOWCTBAa KOHIWIMOHMPOBAHHS BO3IyXa H JAPYTUM TEXHUYECKUM
o0opymoBaHNEM. YPOBEHb IITyMa Ha paboueM MECTE MOJIb30BaTEINS MEPCOHATBHOTO
KOMIIbIOTEpa HE JIOJDKEH IMPEeBBIIATh 3HAauYeHWH, ycraHoBieHHbIX CanlluH
2.2.4/2.1.8.562-96 (ue nomken npebiiiats S0 1bA) [12].

JUIss  CHIDKEHHWSI YpOBHS TIymMa CIEIyeT TMPUMEHSITh pPalrdOHAIBHOE
pacnoyio)keHre o0opyaoBaHus. sl CHWXKEHUS YPOBHS IIyMa CTEHBI U TOTOJIOK
MOMEILIEHU, T/ie YCTaHOBIIEHO OOOpPYIOBaHUE, JOKHBI OBITh OOJUIIOBAHBI
3BYKOIOTJIOMIAIONIMMHU  MaTepuanaMu. [l cTeH u moToika Kod(duiueHT
3BYKOTIOTJIOIICHUSI TaKUX MaTepHasoB ompenensercs B obmactu yactor 63-8000
I

B TtexnomornueckoM O0OpO YpOBEHb BHYTPEHHHUX IIYMOB HE MPEBBIIIACT
NpeleTbHO JOMYyCTUMOro 3HauyeHus, ycraHosienHoro B ['OCT 12.1.003-2014
[12].

4.2.3 HenoctaTouHas OCBEIIEHHOCTh pab0deil 30HBI

K ocBemenHoctn pabGodero MecTta HMHXXEHEpa IPOEKTHPOBIIHMKA
NPEIBbSABISIOTCS CIEAYIONUE TPEOOBAHNS

- OCBEILIEHHOCTh JJOJI’KHA COOTBETCTBOBATh XapaKTepy 3pUTEIbHON padOTHI;
- BEJIMYMHA OCBEIIEHHOCTH JI0JKHA OBITh MOCTOSIHHA BO BPEMEHH;
- IOJKHBI OTCYTCTBOBATh MyJIbCcallK cBeTOBOro notoka MC.
B momemieHusx, B KOTOPBIX YCTaHOBIEHBI KOMIBIOTEPHI, JOIKHO OBITH

npeayCMOTPCHO KaK HCKYCCTBCHHOC, TAK U CCTCCTBCHHOC OCBCIICHHC.
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TpeGoBanus, mpeAbsIBIsiEMble K OCBEIICHHOCTH, MPHU BBIMOJHEHUN PadOT
BBICOKOW TOYHOCTH:
e 00mas OCBEIIEHHOCTh JOJKHA cocTaBisATh 300 JIK,
e KOMOWHHMPOBaHHAs OCBEIICHHOCTH — 750 ik [9].
[Ipu BeIMOTHEHUU pabOT cpeHEN TOUHOCTH:
e 001Iast OCBEIICHHOCTH JTOJDKHA cocTaBIATh 200 JIK,
e KOMOMHUpOBaHHas ocBenieHHOCTh — 300 Kk [9].

Jlns obGecrieueHrs HOPMATUBHBIX 3HAYEHUN OCBEIIEHHOCTH B IMOMEIICHUSIX
cieayeT MPOBOAUTH YUCTKY CTEKOJI, OKOHHBIX MPOEMOB M CBETUJILHUKOB HE PEkKe
JIBYX pa3 B TOJl U MPOBOJUTH CBOEBPEMEHHYIO 3aMEHY NIEPETOPEBIINX JaMIL.

B kadecTBe MCTOYHMKOB HMCKYCCTBEHHOI'O OCBEIICHHUS Ha pabodyeM MecTe
UCIIOJIB3YIOTCSl  JIIOMHHECIIEHTHBIC JIaMIIbl, KOTOpBIE IONMapHO OOBEIMHEHBI B
CBETUJILHHKU.

4.2.4 HepBHO-TICUXHYECKHUE TIEPETPY3KU

Janublii BuA BpeAHBIX (DAaKTOPOB BO3HHMKAET B Cllydae HEPaBHOMEPHOTO
pacmnpeiesieHus BpeMeHHU paboThl U OT/AbIXA. B ciuywae, ecnmum Ha OTHABIX
OTBOJUTCS HEJOCTATOYHOE KOJUYECTBO BPEMEHH, y pabOTHHKA BO3HHUKAIOT
XKaoObl Ha TOJOBHYIO O0Jb, TEpPEHANpPSDKEHHE 3PUTEIBHOTIO — armapara,
pa3IpakUTEeNbHOCTh, HEYOBIETBOPEHHOCTh paboToil. HemoctaTounoe Bpemsi Ha
OTIBIX MpU paboTe ¢ KOMIBIOTEPOM MPHUBOAMUT K OIIYIICHUSM OECIIOKOWCTBA H
JEMIPECCUBHBIM COCTOSIHUSIM, BCIIEJICTBHE YEro BO3HHMKAeT NpoOJIeMa CO CHOM,
0onu B MBIIIAX, mee U mnoscHuie. CHIKEHHE TPYIOCIOCOOHOCTH HANPSIMYIO
3aBUCHUT OT COOJIIOJICHUS PEKUMa padOTHI M OTIbIXA.

4.3 Ananu3 onacHbIX (PakTOpoB paboyeil 30HbI

4.3.1 DnexTpoOe30nacHOCTh

OmnacHbiM (akTopoM B pabodeil 30He MHKEHEPa-TIPOSKTHPOBITUKA MOMXKHO
CUUTATh MOBBIIIEHHBIN YPOBEHb CTATUYECKOTO JIEKTPUUECTBA.

OnacHOCTh MOPa’KEHHsI YEJIOBEKa DJIEKTPUUYECKUM TOKOM CYILIECTBYET BO

BCEX ClIydadaXx, KOraa HUCIOJBb3YIOTCA JJICKTPUICCKHUEC YCTAHOBKH U 06opyn0BaHHe.
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Jlns mpenoTBpalieHuss TOPaKEHUS] DJIEKTPUUYECKUM TOKOM HEOOXOAMMO IO
BO3MOXHOCTH UCKIIFOUYUTh NPUYUHBI TIOPAXKEHUS, K KOTOPBIM OTHOCSITCSL:
Clly4yailHble TMPUKOCHOBEHUS K 3aJHEl MaHeIW CUCTEMHOro OJIoKa, a TaKxKe
MEePEKIIIOUCHUE Pa3beMOB NepUPEPUNHBIX YCTPOUCTB pabOTAIONIEr0 KOMITBIOTEPA;
MOSIBJICHUE HANpsOKEHUS Ha MEXaHUYECKHUX YacTAX IIIEKTPOOOOpPYTOBaHUS
(kopmycax, KOXKyxax M T.lI.) B Pe3yjbTaTe MOBPEKICHUS H3OJSIIIUU WU JIPYTrUX
IPUYNH;

BO3HUKHOBEHUS «IIarOBOr0» HAMPSIKEHUSI HA MOBEPXHOCTH 3€MJIM WIIM ONOPHOM
MOBEPXHOCTH;

MHOXECTBAa CETEBBIX (PUIBTPOB U YJJIUHUTENEH MPEBBIIIAIOT  YPOBEHD
3JIEKTPOMArHUTHBIX MOJIEN TOKOB YacToThl 50 I,

CornacHo TpeboBanusMm «lIpaBun  ycTpoiicTBa  2JIEKTPOYCTAHOBOKY,
yTBepxkAeHHBIX ['ocanepronaazopom ot 12.04.2003, momemieHue TOHKHO OBITh
000pyI0BaHO CIIETYIONTUM 00Pa3oM:

Ha pacrpeeuTeIbHOM UTKE UMEETCS PyOMIIBHUK JIJIs OTKJIFOUEHUS OOIIeH ceTH
AJIEKTPONMUTAHUS;

BO BCEX IPUOOpaxX HMMEIOTCS MPEIOXPAHUTEIN JJIs 3allUThl OT TMEPETrpy30K B
oO0IIIel ceTH MUTaHUs U 3aIUThI CETH MPU HEUCIIPABHOCTH IIPUOOpA.

OKcrulyaTanuss  nOpuOOpoB  JIOJDKHA  cooTBeTcTBOBaTh  «lIpaBmimam
TEXHUYECKOU KCITyaTaruny. CorinacHo 3THM IpaBUiaM HEOOXOIMMO UCKIIOUYUTh
BO3MOKHOCTh IIPHUKOCHOBEHHS YEJIOBEKAa K TOKOBEIYIIUM YacTsIM MPUOOpoB. [
3TOrO MPOBOJAATCS CICAYIOIIAE MEPONPUSATHSA:

1. Hanuuue U3051IMM HA BCEX TOKOBEAYIIMX MPOBOTHUKAX;
2. Jlng monkmrodeHuss NpUOOPOB JOJDKHBI HCIOJIB30BATBCA TOJIBKO
CTaHJAPTHBIC IIEKTPUUECKHUE PAZBEMBI;
3. Ilpm npoBeaeHnn pabOT C BKIOUYCHHBIMH B CETh MPUOOpPAMH CTPOTO
COOJTFOTaeTCSl MHCTPYKIIHS IO TEXHUKE 0€30IMacHOCTH;
4. 3anpelieHo UCMoIb30BaHuE B pab0OTe HEUCIIPABHBIX MPUOOPOB.
TexHonornueckoe OIOpO  YIOBJETBOPSIET  MPHUBEICHHBIM  BBIIIE

Tpe6OBaHI/I$IM, YTO IIO3BOJIAACT OTHCCTHM €€ K IIOMCIICHUAM 0c3 TOBBIIICHHOU
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OMACHOCTH MOPAXKEHUS JIIOACH IEKTPUUECKUM TOKOM. DTO CyX0€ MoMelleHue 0e3
MOBBIIIICHHOTO COJIEPKaHus IBLIN, TEMIIEpaTypa BO3AyXa — HOpMajbHasl.

4.3.2 T1oxapoB3pbIBOOE30MACHOCTD

OCHOBHBIMH MPUYHHAMH MO’KapoB SIBIISTFOTCS HapyIIeHue
TEXHOJIOTUYECKOTO  pekuMa  paboTel  00OpyIOBaHUS,  HEUCIPABHOCTH
ANEKTpoOoOOpYIOBaHUs, IUIOXasg MOATOTOBKAa OOOPYAOBAHMS K  PEMOHTY,
CaMOBO3TOpaHHe Pa3INYHbIX MAaTEPUAIOB U JIp.

B coorBerctBun ¢ HopmatuBHbIMU JokymeHTamu (I'OCT 12.1.044-91
«IloxkapHast Ge3omacHocTh. OOmmue TpedoBanus»[9] u T[T'OCT 12.010-76
«B3peiBoonacHocTh. O6mue tpedoBanus» [10]) BepoSTHOCTh BO3HUKHOBEHUS
1ojkapa B TeUeHHe rojia He 10JKHA npeBbimats 10°.

Tak kak momernieHue, B KOTOPOM YCTAHOBJICHBI KOMITBIOTEPHI, IO CTEIIEHU
TI0YKapOB3PHIBOONIACHOCTH OTHOCHUTCS K Kareropum B, T.e. K TOMENICHHAM C
TBEPABIMU  CTOPA€MBIMU  BELIECTBAMHU, HEOOXOIUMO TMPEAYyCMOTPETh  PANl
npoGUIAKTHYECKUX MEPOTIPUATUNA TEXHUUECKOTO U OPraHU3alMOHHOTO TIaHa.

K TEXHUYECKUM MEPOIIPUSATUSIM OTHOCSITCSI: coOmroieHne
IPOTUBOMOKAPHBIX MPABWII, HOPM MPU MPOESKTUPOBAHUU 3[JaHUMN, TIPU YCTPOUCTBE
AJIEKTPONPOBOJIOB M O0OPYAOBaHMS, OTOIUICHHUS, BEHTWISIUU, OCBEUICHUS,
PaBWIIBHOE pa3MelieHue 000pyA0BaHUs.

OpraHu3aiMoOHHbBIE ~ MEpPONPUATHUS  TPEAYCMATPUBAIOT  MPABUIBHYIO
AKCIUTyaTaluio 00O0pYAOBaHUS, MPABUIBHOE COAEpPXKAHUE 3JaHUN U TEPPUTOPHA,
MIPOTUBOIOKAPHBI HMHCTPYKTaK pPaOOTHUKOB, OOy4Ye€HHE TPOU3BOJICTBEHHOTO
MepCcoHaia MpaBWIaM MPOTUBOIMOKAPHON OE30MacHOCTH, W3IaHWE HHCTPYKIUH,
IJIAKATOB, a TAKXKE HAJIMYHUE TUTAHA DBAKyaIlHH.

HeoGxoaumo mpeaycMoTpeTh psAl Mep, HampaBlIEHHBIX Ha oOecreueHue
TymieHus Tnokapa. OHM BKITIOYAlOT B ce0s oOecreueHne Moabe370B K 3/1aHUIO;
o0ecTounBaHNE JIEKTPUUECKUX Kalenel; Haludue THAPAHTOB C TOKAPHBIMH
pyKaBaMH, TMOXKAPHBIX [IUTOB M SIIMKOB C TMECKOM B KOPHUAOpaX; TEIIOBYIO
CUTHAIM3ALIMIO U TeJe(POHHYIO CBS3b C MOKapHOU oxpaHo. Takxe HEOOXOIUMBbIM

ABJIICTCA HAJIMYHUC OFHGTYLHHTGJIeﬁ.
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4.4 Sxonoruueckas 0€30MacHOCTh

O6pa3zoBanue OTXO0/JIOB SIBJISICTCS HEOTheMJIEMOU YacCThIO
MPOU3BOACTBEHHBIX MPOLIECCOB. OTXOABI 3arpsA3HSAIOT OKPYXKAIIIYI Cpeay u
00pa3yroT BEICOKHE KOHIIEHTPAIUU TOKCUYHBIX BEIIIECTB.

B nomenieHnn MCTOUYHMKOM 3arps3HEHUs OKPYKAIOLIEH Cpelbl SBIAIOTCS
JIFOMUHECIIEHTHBIE JIAMIIBI, C IIOMOILIBIO KOTOPBIX PEATM30BAHO OCBEUICHUE, U
AJIEKTPOHHBIE CXEMBbI OT KOMIIBIOTEPOB. B TpyOKax ITIOMHHECIEHTHBIX JIaMIl
coAepKuTca OT 3 10 5 Mr pTyTU. B 3JIEKTPOHHBIX CXE€MaxX COJEpPIKATCS TaKUeE
BpEJHBIC BEIIECTBA, KaK CBUHEL, JUTHH, Kaamui Oepwimuid. Jlamnel u
MHKPOCXEMBI OTHOCATCA K TIEPBOMY KJIACCY TOKCHUYHBIX OTXOJOB U SBJISIOTCS
Ype3BBIYaiHO OIMACHBIMH, OHU TPEOYIOT CHEIUAIbHOW YTHIM3AIUU. Y JajeHue
TOKCUYECKUX OTXOJIOB M PAJHOAECTAIICH 3aKI0YAETCS B JEMOHTAXXE€ OCHOBHBIX
CPE/ICTB, pa3jeiCHUN U JAPOOJICHUHU JIEMEHTOB, COJEPKAIINX BPEIHbBIE BEIIECTBA.
Jlanee nmnpuMeHsieTcs TiepepaboTKa OTXOJ0B  paauojeTaleii  XUMHUUYECKUM

IMpoucCcCoMm.

4.5 be30macHOCTh B UpE3BbIYAHHBIX CUTYAIUAX

B 1npouecce mnpoeKTHpPOBaHMS TEXHOJOTMYECKOrO IIpoliecca MOXKET
BO3HMKHYTh  4Ype3BblUaiiHas  CHUTyallMsl TEXHOreHHOro  xapakrepa. YC
TEXHOT€HHOTO XapakTepa — 3TO CUTyallUH, KOTOPbI€ BO3HHKAIOT B PE3yJbTaTe
MIPOU3BOJICTBEHHBIX aBapuil M KaracTpod Ha OOBEKTax, TMOXKapOB, B3PHIBOB Ha
oOBeKkTax. ABapuu U KaTacTpo(dbl Ha OOBEKTAX XaAPAKTEPU3YIOTCS BHE3AITHBIM
oOpyllieHueM 3/1aHWl, COOPYKCHHH, aBapusMH Ha DSHEPreTHUECKHX CETAX,
aBapusiIMH B KOMMYHQJIHHOM J>KH3HEOOECIICUCHUH, aBapusiMU Ha OYUCTHBIX
COOPY)KEHHSX, TEXHOJOTUYECKUX JIMHUAX U T.4. [12].

B upe3BbualiHoii 00CTaHOBKE OCOOEHHO Ba)XHOE 3HAYEHUE HMMEIOT CPOKHU
ABaKyalllH JIIOJIEH 3a MPEAEIbl 30H Pa3pyIICHHM.

OueHb BaXkKHBI JICUCTBUSI aBaApUUHO-TEXHUUYECKUX (HOPMUPOBAHUN, KOTOPHIE
HEMEJUIEHHO JIOJDKHBI OTKIIFOYMTH €II€ HE ITOBPEKJICHHBIE SHEPreTUYECKHE U

KOMMYHAJIbHO-TCXHUYCCKUC CCTHU IJIA JIOKAJIM3allh aBapHH.
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B nomemenuu Bo3mosxkHoi UC MOKeT ObITh BOSHUKHOBEHUE MOXKapa.
[ToxapHast 0e€30MacHOCTh OCYIIECTBIISIETCS CHCTEMOM MpeaO0TBpaIlCHUS
noxkapa M CHUCTEMOM MOXKapHOW 3allUThl. B KaxIoM CilyKeOHOM NOMEIIEHUU
o0s3aTeNnbHO AOKEeH ObITh «IlmaH »sBakyalnuu JIOAEH MHpU MOXKape», KOTOPBIM
periIaMeHTUPYeT JIEUCTBHS TMEpcOoHaja B CIydyae BO3HUKHOBEHMS oOuara
BO3TOpPAHMS U YKA3bIBAET MECTA PACTIOJIOKEHUS MOKAPHOU TEXHUKH.
Heob6xoaumMbie Mephl AJ1s1 00ecTieueHus TyIICHUS MT0KapOB:
O6ecrieueHne Mo IE3/10B K 31aHUI0
O6ecTourBaHUE IEKTPUUECKUX Kabemnen
Hanuune mnoxapHbIX IIMTKOB, SIIIUKOB C MECKOM B KOPHUAOpPAaX U THUAPAHTOB C
MOXKapHBIMU pyKaBamMu
Hanuuue TermoBoit curaanvsanuu
Hanuuue TenedoHHOM CBSI3U ¢ MOKAPHON OXpaHOU
Hamuuue orumerymurenei

[lopsanok pgedicTBUi B ciiydae OOHapy»XeHHUs TMOKapa WIM MPU3HAKOB
TOpPEHUS:

1. HemenneHHo cooOIIMTH O MOXKApE B MOKAPHYIO OXpaHy 1O TesneoHy
01 (uyeTko Ha3BaTh aJPEC, YTO TOPUT U UEMY YIPOKAET).

2.  CooOmmuTh 0 MoXKape pyKoBOJACTBY.

3. OnoBecTUTh MEPCOHAT O MOXKAPE U MOPAJIKE IBAKyaIHH.

4. Tlo BO3MOXHOCTH MPUHATH MEPHI K ABAKYallMHU JIIOJIEH, MaTepUaTbHBIX
LIEHHOCTEN M OJHOBPEMEHHO MPUCTYNUTH K TYLIEHUIO OYara nokapa nepBUYHbIMU
CpPEACTBaMU MOKAPOTYLLICHUS.

5.  Opranu3oBaTh BCTpedy TMOXKAPHBIX MOJAPA3JACICHUN, COOOIIUTH
PYKOBOJMTENIO TYLIEHUS MOKAPA O HATUYUU OCTABIIMXCS JIFOAEH B 3JJaHUU.

[IpenycmoTpeHHbIe CpelcTBa MOXKAPOTYLIEHUS (COrIacHO TpeOOBaHUSAM
npotuBonokapaoi Oe3zomacHoctr, CHull 2.01.02-85 [13] ): orHerymwuTensb
py4HOU yriekuciaoTHbil OY-5, moxxapHbIil KpaH ¢ pyKaBOM U AIIHUK C MECKOM (B
kopugope). Kpome Toro, kaxiaoe noOMeElIEHHE O0OpYyAOBaHO CHUCTEMOM

MPOTUBONOKAPHON CUTHAIIA3ALINY.
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3aKJIrOUEHUE.

B xone BeimonHenus pasnena BKP conuanbHas OTBETCTBEHHOCTh OBLIU
paccMOTpEHbI Bce HEOOXOAMMBIE BOMPOCHI KaK IPABOBbIE TaK U OPraHU3allMIOHHbIE
uist o0ecrieyeHus: MaKCUMaJjbHOM O€30MacHOCTH HHXKEHEpy MNpu pa3paboTke
TEXHOJIOTUYECKUX  MPOLECCOB  HAa  Ipou3BOACTBE.  O3HAKOMWINCH  C
3aKOHOJATEIbHOM W HWCIOJHUTEIBbHONW BJACThIO IO PELICHUIO MOCTABIEHHOMN
3a71a4d. DbUlM BBISBICHBI M NPOAHAIIU3UPOBAHBI BCEBO3MOXKHBIE ONACHBIE U
BpeaHble (GakTopsl padoyeil 30HbI MPU TOMOIIM HOPMATHUBHBIX JOKYMEHTOB
onpenensonme ux. lIpoaHanu3upoBaHbl OpPraHU3ALMOHHBIE MEPOIPUATHS IO
oOecreyeHuIo 0e30MacHOCTH, JKOJOTHYECKON 0e30MmacHOCTH U 0€30MacHOCTU B

qpeBBBIqaﬁHBIX CUTyalusix.
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3aK/II0YEHHE.

B mpouecce BBINOJHEHHS BBITYCKHOM KBAJIM(PUKALIMOHHOW paboOThl ObUIH
MPOBEJICH aHAIM3 TEXHOJOIMYHOCTH KOHCTPYKUHMH JAETalld, KOTOPBIA BBISBUJ
OIMOKM M HENOYEThl 4YepTexka JAEeTalld U TOBEPXHOCTH, MOJIYyYEHUE KOTOPBIX
TpeOyeT JOMOMHUTENbHBIX onepanuii. Ha ocHoBaHMM aHann3a TEXHOJOTUYHOCTH,
BBIOOpa crioco0a MOJIydeHUsl 3arOTOBKU M U3YYEHHON TEXHOJIOTUU M3TOTOBJICHUS
JeTaJli B YCIOBUSIX  NIPOM3BOJCTBA, ObUla  HamMe4YeHa  JIOMyCTUMAas
NOCJIEIOBATeIbHOCTh ~ 00paboTKM  moBepxHocTed  aertanu.  Pazpabortan
TEXHOJOTUYECKUN TPOIIECC U3TOTOBJICHUS JETalu, TPeOyoIHid MUHUMAIbLHOTO
KoJIMYecTBa 00OpYyIOBaHUS M MHCTpyMeHTa. bwiio momobGpano oOopyaoBaHue,
KOTOpoe BKJIouaeT B cedsa cranku ¢ YIIY, u MHCTpYMEHT IJIsi M3rOTOBJICHUS
netanu. [IpoBeneH pacuer u BbIOOp CTaHAAPTHOrO Npucnocobsienus. Paccuntansl
pEXKHUMBI pe3aHus U1l BCEX TEXHOJOTMYECKHX orepanui. bbbt paccunTanbl
HOpMBbI BpeMeHH. Pa3paboTaHbl YNpaBiSIOMIME NPOrpaMMbl JJisi TOKapHOW W
dpesepuoit omeparmuit ¢ UIIY B CAM-cucreme FeatureCAM. Taxxe Obln
BBITMIOJTHEH pa3zen Mo (UHAHCOBOMY MEHEIKMEHTY. B paszaene comualibHON
OTBETCTBEHHOCTH OBLIM MPOAHATU3UPOBAHBI BCEBO3MOXHBIE OIMACHBIE U BpPEIHBIC
(akTopbpl KOTOpPHIE MOTYT BO3HUKHYTH Ha TMPOU3BOJCTBE, O€30MACHOCTh MpHU
Ype3BBIYaliHBIX CHUTYyallusAX, a TakXke OHKOoJornueckas Oe30macHOCTh. JlaHHBIN
pazzern MoKa3bIBaeT, YTO Ha MPOU3BOJACTBE HEOOXOAMMO COONIOAATh MHCTPYKIIUU
no 0e30macHOCTH, MpU paboTe Ha CHEIHUATU3NPOBAHHOM OOOpPYIOBAaHUH, a TAKXKE
Y [IPY BOBHUKHOBEHUU OMACHBIX CUTYaIUH.

Ilenn BBIMYCKHOW KBaTU(UKAIMOHHONW pPaOOTHI BBIIOJIHEHBl B IOJHOM
ooveme. OOpaboTaHbl JaHHBIE TIO TPOU3BOACTBY aetanu «lloprmenby». JlaHbi
KOHEYHBIE pEe3yJIbTaThl PACUYETOB M IPOBENECHA TEXHOJOIMYECKas MOArOTOBKA
IIPOU3BOJICTBA, pealycMaTpUBarOLIas 3¢ deKkTuBHOE UCII0JIb30BaHUE

TE€XHOJIOTMYECKOT0 00ECIEeUEHUsI YCIOBHOTO PEANPUSITHS.
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https://www.dw.com/ru/%D1%82%D0%B5%D0%BC%D1%8B-%D0%B4%D0%BD%D1%8F/s-9119
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I'OCT 3.1105 -84 ®Dopma 2

Hy06m.
Bzawm.
Ilon.
50 1
TITY NIIHIIT-4A31084 UILHIIT 4A6A
IlopuieHb
MunucrepcTBo o0pazoBanusi 1 Hayku Poccuiickoii @enepauun
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKICHUE
BBICILIETO 00pa30BaHUs
«HanunonanbHBIN UCCIIENOBATECIIHLCKUN
TOMCKHI MOJUTEXHUYECKU YHUBEPCUTET
Ha TeXHOJIOrn4ecKui nporecc MEXaHUYECKOU 00pa0OTKH
netanau «llopmerp»
[IpoBepwiI: pYKOBOJAUTEND, JOILICHT Beimoaawn: cryiaeHt rpyonbsl 4A6A
Edpemenkos E.A. Jlankun IT.A.
TJI 106




COCT 31118 — 82 ®onma 1
Oyén.
B3am.
Moan.
5 1
Pas3pa0b. | lankuH M.A.
Mposep. | Edppemerkos E.A. Ty NWHIMT-4A31084
H.KOHTP. nOpLLIeHb o
MO1 Kpyr 160-B NOCT 2590-2006/40X-1 TOCT 4543-71
MO2 Kon |EB| MO | EH | Hpacx. | KUM Bup 3aror. Mpodunb 1 pasmepsi Ko | M3
Kr 1,87 1 Mpokat Kpyr @160x45 1 7,1
A Juex|Yy. [Pm [Onep | Kog, HavmeHoBaHWe onepaumu O6Go3HayeHe  [OKYMeHTa
b Kop, HauMeHoBaHWe 06OpyAOBaHUS CM|Mpop. [ P | YT [KP|[KOM] EH | Oon [Kwr.| Tna | Tuwr
A03 005 3aroTtoBuTENbLHAA
504 CTtaHok oTpesHomn 8725 2 3 1 1 1000 1,05 9,055
005 010 TokapHas
A06 CTtaHok TokapHbIn 16K20 2 5 1 1 1000 0,8 7,1
607 015 TokapHas
008 CtaHok TokapHbin CTX 310 2 5 1 1 1000 0,392 3,73
009 020 KoHTponbHas
A10 025 dpesepHas ¢ UMy
B11 O6pabaTbiBatowmii ueHTp HAAS VF-3 2 5 1 1 1000 1,225 10,655
012 027 CnecapHas
013 Cron cnecapHbii FOCT 19917-93
014 028 KoHTponbHas
015 030 Tepmunyeckas 2 3 1 1 1000 12
O16 TBY yctaHoska CIMIIMTCTOYH HIS 80-60

MK 107




IroCT3.1118—82 dopma 16

Oyén.
B3am.
Moan.
2
A |uex|Yuy. |Pm |Onep | Koa, HaumeHoBaHve onepauum O603HaYeHMe  [JOKyMeHTa
=) Kog, HaumeHoBaHve 06opyaoBaHus CM |Mpo. | P | YT |[KP |[KOM | EH | on |Kwr.| Tn3 | Tuwr
A01 035 KpyrnownudosarnbHas
B02 CTtaHok kpyrnowsnumdosaneHbin -~ 3M175 2 3 1 1 1000 0,97 8,5
003 040 MonvpoBoYHas
004 CtaHok 1620 2 5 1 1 1000 0,56 5,16
005 042 CnecapHas
006 Cron cnecapHbii FTOCT 19917-93
007 045 MpombiBOYHaSA
008 MoeuyHas mawmnHa Cemastir cepumn OX TOCT 15150-69
009 050 KoHTponbHas
010 055 KoHcepBauus
O11
12
A13
014
15
16
17

MK 108




FOCT 3.1105-84 dopma 7

Ady6n.

Baam.

Moan.

Paspab. JlankuH M.A.

MpoBep. Edpemenkos E.A. TV NMLLUHMT-4A31084

H.KOHTP. 005

2160,

K3
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I'OCT 3.1404-86 ®dopma 3
Jyou.
Bzawm.
ITong.
Pazpa0. Jlsmkun I1.A.
ITpos. Edpemenkos E.A. TIIY HMIIHIIT-4A31084
H. KOHTp. Hopens 005
HaunmeHoBaHue onepaiuu Marepuan TBepocTh EB M/L [Ipoduas 1 pa3Mepbl M3 KOHU
3aroToBuTEeIbHAS Crans 40X TTOCT 4543-71 217 KT 7,1 7,1 1
O06opynoBanue, ycrpoiicteo UITY 0O003HaYEHIE IPOTrPaAMMBbI To Ts Tn.s. T, COX
OtpesHoii craHok 8725 6,54 0,981 1,05 9,055 Ecocool Soluble 20
P 11 D wmu B L t i S n V
001 | A. 3aKpenuTh 3aroToBKy Ha CTOJIE B IPU3MBbI
I I I I I I
02 | basbl: HapyKHBIA IMAMETP U TOPEL
I I I I I I
To3 | Hpusma 2-3-2 TOCT 5641-66
I I I I I I
04
I I I I I I
005 | 1. Otpesats 3arotoBky B pazmep 45,2(-2)Mm
I I I I I I
To6 | Honorao HoxoBounoe 2800-0047 FOCT 6645-86
I I I I I I
PO7 163,5 1,5 1 25 26
I I I T I T
08 | Iranrenmupxyns 1LI-1-125-0,1 TOCT 166-89
I I I T I T
09
I I I T I T
10
I I I T I T
11
I I I T I T
12
T I T T T T
13
OK 110




FOCT 3.1105-84 dopma 7
Ady6n.
Baam.
Mogn.
2
Paspab. JlankuH M.A.
MpoBep. Edpemenkos E.A. TV NMWUHMT-4A31084
H.KOHTP. 010
Yemarob A Yemarob b
\/ R 3 \/Ra32
VA |
|
3 e o) ‘l
< =
= ;
Q N
A% ASY
|
|
;s
4 25_ 15 — -
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I'OCT 3.1404-86 ®dopma 3
Jyou.
Bzawm.
ITong.
2 1
Pazpa0. Jlsmkun I1.A.
ITpos. Edpemenkos E.A. TIIY HMIIHIIT-4A31084
H. romp. [Topmrens 010
HaunmeHoBaHue onepaiuu Marepuan TBepocTh EB M/L [Ipoduas 1 pa3Mepbl M3 KOHU
Toxapnast Crans 40X TTOCT 4543-71 217 KT 54 7,1 1
O06opynoBanue, ycrpoiicteo UITY 0O003HaYEHIE IPOTrPaAMMBbI To Ts Tn.s. T, COX
16K20 4,92 0,738 0,8 7,1
P 11 D wmu B L i S n V
001 | A. YCTaHOBHUTH 3aTOTOBKY B TPEXKYJIAYKOBBIH MIATPOH
I I I I I I
02 | basbl: HapYKHBIA IUAMETP U TOPELl
I I I I I I
To3 | Harpon 7100-0035 TOCT 2675-80
I I I I I I
I I I I I I
005 1. Tlompesats Toperr B pasmep 41,5(-1,3) mm
I I I I I I
Pesen npoxonHoit 2100-1958 TOCT 26611-85; ITnactuna 01331-160408
T06 TOCT 19045-80-T15K6
I I I T I T
PO7 160 85,5 3 0,32 800 131
I I I T I T
To8 | ITarrennumpxkyns I11-1-125-0,1 TOCT 166-89
I I I T I T
09
I I I T I T
10
I I I T I T
11
I I I I I T
12
T I T T T T
13
OK 112




Jyo.

Bzawm.

TTomn.

I'OCT 3.1404-86

®Popma 3a

010

11

D unu B

001

1.

Touuth HapyKHUI AuameTp B pasmepst P151,1(-0,6);

20(-0,3)mm

T02

Pesen npoxonHoit 2100-1958 TOCT 26611-85; ITnactuna 01331-160408

['OCT 19045-80-T15K6

To3 | Wranrenuupkyns 11-1-125-0,1TOCT 166-89

P04

1511

23

0,32

800

131

005 | b- IlepeycraHOBUTH 3arOTOBKY B TPEXKYJIa4KOBBIA IATPOH

06 | basbl: HApYKHBIA IUAMETP U TOPELl

To7 | Matpos 7100-0035 TOCT 2675-80

Tog | 3- LienTpoBaTh OTBEpCTHE

To9 | Csepio uenrposounoe @5 mm 2317-0107 'OCT 14952-75 P6MS

T10 | Harpon cepiunsnsiii 8-B10 TOCT 8522-70

P11

10,5

2,5

0,43

600

15

12

T13 | 4. Ceepnuts ckBo3HOe oTBEpCTHE P20* MM

T14 | Csepno cnmpansroe @20 mm 2300-5597-A1 TOCT 4010-77

T16 | Wrarrennupxkyns I1-1-125-0,1 TOCT 166-89

P17

20

53,5

0,43

1466

15

18

OK
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Jyo.

Bzawm.

TTomn.

I'OCT 3.1404-86

®Popma 3a

10

11

D unu B

001

5. Cepauth ckBO3HOE OTBepcTHe P40* MM

T02

Caepiio 040 mm 2300-5597-A1 I'OCT 4010-77

T03

Iranrenmupkyns HII-1-125-0,1 TOCT 166-89

T04

40

53,5

0,43

250

15

P05

01

TO1

6. Pacrounts otBepctue B pasmep @72(+0,05)mm

T02

Pesernr pacrounoii 2141-6162 TOCT 20872-80 , [Tnactuna 08116-190610
TI'OCT 19062-80-T15K6

T03

Hyrpomep HA 50-100-1 TOCT 868-82

T04

[podunorpap T'OCT 19299-73

11

72

44,5

30

0,32

800

131

12

13

14

15

16

17

OK
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Ady6n.

Baam.

Moan.

FOCT 3.1105-84 dopma 7

Paspab.

JlankuH M.A.

[poBep.

EdpemenkoB E.A.

Ty NLHIMT-4A31084

H.KOHTP.

015

Yemariob A

Yemarob b

\/ P32
192:015

/////////

/

o A S S

U3y

£
;f

a1
-7
1401

p1228

21252
2124

P1e4 g0

gng2

35,

150125

!

—

K3
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I'OCT 3.1404-86 dopma 3
J1you.
Bzawm.
TTomt.
1 1
Pazpa0. Jlsmkun I1.A.
ITpos. Edpemenkos E.A. TIIY HMIIHIIT-4A31084
H. rorp. [Topmrens 015
HaunmeHoBaHue onepaluu Marepuan TBepocTh EB M/L [Ipoduas 1 pa3Mepbl M3 KOU
Toxapunas ¢ UITY Crans 40X T'OCT 4543-71 217 KT 2,7 54 1
O06opynoBanue, ycrpoiictso UITY 0O003HaYEHIE IPOTrPaMMBbI To Ts Tn.3. T, COX
CTX 310 ecoline 2,425 0,37 0,392 3,73 Ecocool Soluble 20
P I D wmm B L i S n \Y
001 | A. YcraHOBUTB 3aTOTOBKY B IHEBMATHUYECKYIO LIAHTy
I | I I I I I
02 | NIIHIIT-4A31084 TIneBmaTuueckas LaHra
I | I I I I I
03 | basbl: HapYKHBIA qUAMETP U TOPELl
I | I I I I I
04
I I I I I I I
005 1, Tlompesats Toper B pazmep 38,5(-0,3)mm
I I I I I I I
Pe3err 2100-2069 I'OCT 26611-85; ITnactuna 01331-160408 T'OCT 19045-
T06 80-T15K6 | | | | | | |
po7 | LUTanrenuupkynns IIII-1-125-0,1 TOCT 166-89
I I I I I T T
008 122,8 47 2 0,2 1300 240
I I I I I T T
2, TounTh HapyXHBIN qUameTp B pasmepsl $125,2(-0,1) mm;
009 23(+0,26) mMm; 30°+30", $122,8(-1) M.
I I I I I T T
Pesen npoxoxHoit 2100-1958 TOCT 26611-85; Tlnactuna 01331-160408
T10 T'OCT 19045-80-T15K6
I I I I I T T
T11 | Idrasrenmupkyns I11-1-125-0,1 TOCT 166-89
T I T T T T T
P12 126,2 26,3 4 0,2 1300 240
1 | | | I I I
OK 116




Jyo.

Bzawm.

TTomn.

I'OCT 3.1404-86

®Popma 3a

15

11

D unu B

001

b. HepeyCTaHOBI/ITI) 3aroToBKY B THEBMATUYCCKYIO LIAHTY

02

UIIHIIT-4A31084 ITueBMaTHyeckas nadra

T03

baspl: HapyXHBII AUAMETP U TOpPELl

004

3, Iloapesats Topen B pasmep 38(-0,62)mm

TOS

Peser; 2100-2069 'OCT 26611-85; Inactuna 01331-160408 TOCT
19045-80-T15K6

P06

150,2

42,5

0,5

0,2

1300

131

007

4, Touuts TOper B pasmepbl @124(-1);
1,5(x0,125)mMm

TO8

Pesen npoxonHoit 2100-1958 TOCT 26611-85; ITnactuna 01331-160408
T'OCT 19045-80-T15K6

T09

ranrenmupkyns HII-1-125-0,05 TOCT 166-89

P10

124

29

0,3

700

131

Ol1

5, Touurts HapyXHbIH quamerp B pasmeps P150,2(-0,1);
1,95(x0,15)Mm

T12

Pesen npoxonHoit 2100-1958 TOCT 26611-85; ITnactuna 01331-160408
TOCT 19045-80-T15K6

T13

[Hranrenuumpkysis I-1-125-0,05 TOCT 166-89; Ckoba CP 150 TOCT
11098-75; Tpodumorpad TOCT 19299-73

P14

150,2

18

0,3

0,1

800

131

15

OK

117




Jyo.

Bzawm.

TTomn.

I'OCT 3.1404-86

®Popma 3a

15

11

D unu B

6, Touuts kaHaBKY B pasmepsl P144(+0,063);
001 10,4(0,43), 5,4(+0,18)mm

T02 Peser; kanaBounslii 2100-1958 TOCT 18874-73

To3 | Wranrennupiyns I-1-125-0,05 TOCT 166-89

po4 | MBM 125-150 TOCT 4380-93; TIpodunorpad FTOCT 19299-73

05

10,4

14,4

1 6 0,32

400

80

06

07

08

09

10

11

12

13

14

15

16

17

OK
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I'OCT 3.1404-86 ®Dopma 4

JLyom.
Bzawm.
ITong.
Paspad. Jlsankun T1.A.
Ipos. Edpemenkos E.A. TITY MIIHIIT-4A31084 WIIHIIT
ITopmens
H. xontp.
y Omep. O0603HaUeHNE JeTa)IU, IPOrpaMMBbl, 000pyIoBaHus, ycrpoiictea UITY
T Ilep 1N | BcrnomoratenbHblil U pexyInii ”HCTPYMEHT (KOJ, HAMMEHOBaHHE) | Hasnanounsle pa3mepsl | Koppext. pa3m. | HK
01 Toxkapusrii cranok ¢ UITY CTX 310 ecoline, yctpoiicto UITY Fanuc 32i
02 1 1 Pesen pactounoit 2141-6162 T'OCT 20872-80, Imactura 08116-190610 TOCT Wx=110+0,03, ?150,2(-0,1)mm 1
_19062-80-T15K6: Jlepxatens oceBbrx pesinos C2-30x20 nesrrit VDI30 309.42.20 Wz=195+0,03 _$1252(:0,)mm
03 2 2 Peser; 281231-011 TOCT 20872-80; ITmactuna 08116-161670 T'OCT 19062-80- Wx=140+0,03, ?124(-1)mm 2
T15K6; depxarens paauaibHBIX pE3NOB JeBbIi ;muHHbINH B6-30x20x40 VDI30 Wz=90+0,03
| 309.36.20 | | |
04 3 3 Peser; kanaBounbiii 2120-0502 TOCT 18874-73; Jlepskateib paaualibHBIX PE3IOB Wx=140+0,03, ¢144(-0,063)Mmm 3
neBbiil puuHHBINA B6-30%x20x40 VDI30 309.36.20 Wz=72+0,37
05 I I I I
06
07
08
09
10
11
12
13
KHUN 119




I'OCT 3.1404-86 Dopma 5

TITY UIIHIIT
['pynna 4A6A NIIHIIT-4A31084

O6opynoBanue, ycrpoiictso UITY Oco0bIe yKa3aHus
CTX 310 ecoline
Fanuc 32i
KomupoBanue undopMmarmu, coaepxanue Kaapa KoaupoBanue nHdopManum, copepkanue Kajapa
GO GO
(NARUZHN. CHERNOVOE TOCHENIE) (NARUZHN. CHERNOVOE TOCHENIE)
G54G99 G54G99
M18 M18
T0101 T0101
(DRUGOJ L16, TI11.98, RE0.2, KR91, QR34 ) (DRUGOJ L16, TI11.98, RE0.2, KR91, QR34 )
G18 G18
G5051200 G50S1200
G96S80M3
G96S80M3
G0X160.220.4
G0X150.220.4 M8
'\6"781 UL RO G71 UL R0.3
s G71 P100 Q200 U0.1 W0.03 F0.2
G71 P100 Q200 U0.1 W0.03 F0.2 NlOOGOXSZZ 820
N100G0X125.2 x126.22-1.
G1Z-23F0.1 G1Z-23.F0.1
X150. X160.
Z'386 ) N200
X150. G70P100Q200
N200 M9
G70P100Q200 M5
mg G0G28U0.V0.
GO0 Z100.
G0G28U0.V0. Mo1
G0 Z100.
M30
Pa3pab. Jlsankun IT.A.
IIpos. EdpemenkoB E.A.
H. xonTp.

KKHA
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I'OCT 3.1404-86 ®dopma 5a

Konmpoanue nHpopManyy, cogepxanue Kaapa

Konupoanue nHpopManmu, conep’kaHne Kajapa

(NARUZHN. OBRABOTKA KANAVOK)
G54G99

M18

T0303

(DRUGOJ L16, TI1.98, RE0.2, KR91, QR34 )
G18

GO

(NARUZHN. CHERNOVOE TOCHENIE)
G54G99

M18

T0101

(DRUGQJ L16, TI1.98, RE0.2, KR91, QR34 )

G50S600 G18
G96S40M3 G50S1200
G0X152.Z-5. G96S80M3
M8 G0X150.270.4
G1X144. F0.05 M8
GOX152. G71 UL RO.3
Z-1. G71 P100 Q200 U0.1 WO0.03 F0.2
G1X144. F0.05 N100G0X125.2
GOX152. G1Z-23.F0.1
Z-8.4 X150.
G1X144. Z-38.
Z-5. X150.2
G0X152. N200
M9 G70P100Q200
M5 M9
G0G28U0.V0. M5
G0 Z100. G0G28U0.VO0.
M30 G0 Z100.

M30

(NARUZHN. CHERNOVOE TOCHENIE)
G54G99

M18

T0101

(DRUGOJ L16, TI1.98, RE0.2, KR91, QR34 )
G18

(VNUTR. CHERNOVOE TOCHENIE)
G54G99

M18

T0202

(DRUGOJ L16, TI1.98, RE0.2, KR91, QR34 )

G50S1200 G18
G96S80M3 G50S600
G0X160.270.4 G96S60M3
M8 G0X70.20.4
G71 U1. RO.3 M8
G71 P101 Q201 U0.1 W0.03 F0.2 G71 Ul1. RO.3
x150.2z-2. G71 P102 Q202 U0.1 W0.03 F0.2
G1Z-15.F0.1 N102G0X124.
X160. G1zZ-1.5F0.1
N201 X70..
G70P101Q201 N202
M9 G70P102Q202
M5 M9
G0G28U0.V0. M5
GO0 Z100. G0G28U0.V0.
MO1 GO0 Z100.

MO1

KKHA
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I'OCT 3.1404-86 Dopma 3
Jyo.
B3am.
Iopyr.
1 1
Pazpab. Jlsimkmn T1.A.
ITpos. Edpemenkos E.A. TITY NIIHIIT-4A31084
1. xomtp, [Topmienn 20
HaunmeHoBaHuMe onepaluu Marepuan TBepocTh EB M/L [Ipoduas 1 pa3Mepbl M3 KOU
KonTponbhas Crans 40X T'OCT 4543-71 217 KT 2,7 2,7 1
O6opynoBanue, ycrpoiicrso UITY OO603HaYeHHe POrPaMMBbl To Ts To.3. T, COX
P KoHTponupoBats pazmepsl 111 D win B t i S n \
001 | 72(+0,05) - LlenTpouckatens uuaukaTopHbiii 6201-4003
122,8(-1); - WUlIranrenmupkyas IIIT-1-125-0,1 TOCT 166-89 | | | | | |
Ra 3,2 - ITpo¢wunorpad 'OCT 19299-73 | | | | | |
To2 | 23(20,26); 1,5(0,125) - lTanrennupxyns III-1-125-0,05 TOCT 166-89 | | | | | |
To3 | 30°£30" - Yrmomep YH I'OCT 5378-66 | | | | | |
To4 | 124(-1) - Iranrenmmpkyns HII-1-125-0,1 TOCT 166-89 | | | | | |
To5 | 144(-0,063) - Muxpomerp MBT 125-150 T'OCT 4380-93 | | | | | |
06 | 150,2(-0,1); 125,2(-0,1) - Muxpomerp MBT 125-150 T'OCT 4380-93 | | | | | |
07 | 38(-0,62) - Muxpomerp MK50-1 I'OCT 6507-90 | | | | | |
08 | Topuesoe 6uenue 0,04; 0,02 - I'onoska usmepurensuas 1UI' TOCT 18833—713, Croiika C-1V-8-160x100 FOCIT 10197-70 | | | |
09 | 5:4(+0,18); 10,4(+0,43) - IllTarrennupkyns HI1I-1-125-0,05 TOCT 166-89 | | | | | |
10 | 1,92x45° - Yrnomep YHT'OCT 5378-66 | | | | | |
| T T T T T
11
OK 122




FOCT 3.1105-84 dopwma 7
Ay6n.
Bsam.
Moan.
4
Pa3spab. Jankun M.A.
[poBep. EdpemeHkoB TI'Iy |/|L|.|H|_|T-4A31 084
H.KOHTD. 025
21°T1x16=338°4 9"
&
N &
~ N
'/ I |
/ / /
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Jyo.

Bzawm.

TTomn.

I'OCT 3.1404-86

®opma 3

Pazpab.

JIankun I1.A.

ITpos.

Edpemenkos E.A.

TITY

NIIHIIT-4A31084

H. xontp.

ITopmens

025

HaumeHnoBaHnue onecpanuu

Martepuan

TBepaocTh

EB

M/

[Ipoduas 1 pa3Mepbl

M3

KON

®pesepnas ¢ UITY

Crans 40X T'OCT 4543-71

217

KT

1,87

2,7

O06opynoBanue, ycrpoiicteo UITY

O003HaUeHHe MPOrpaMMbl

To

T

Tm.s.

Thrr.

COX

Oo6pabarsiBaromuii neatp ¢ YITY HAAS VF-3

8700-0002

7,61

1,14

1,225

10,655 Ecocool Soluble 20

P

§14!

D unu B

n

001 A. YCcTaHOBUTH JIeTaNlb Ha TIIOBOPOTHOE ancnocoGnex—me

02 | ba3sa: Topen u BHENIHASA UUIMHAPUYECKAS TIOBEPXHOCTD.

To3 | Matpos 7100-0001 TOCT 2675-80

04

005 | 1. HenrpoBats 17 otBepetuii B pasmep 21 °+30’, $102+0,22

T06 | Csepio uenrposounoe @5 mm 2317-0107 T'OCT 14952-75 P6MS

T07 | Yrnomep YHT'OCT 5378-66

08

0,3

17 0,43

800

30

009 | 2. Ceepiuts 17 otBepernit B pasmep 21°11+30", $102+0,22, 1070%, 32,45

T10 | CBepno 2300-5597-A1 TOCT 4010-77

T11 | Yrnomep YHT'OCT 5378-66

T12 | IOrarrenmupxyns I11-1-125-0,05 T'OCT 166-89

13

10

35

0,3

17 0,32

300

15

OK
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Jyo.

Bzawm.

TTomn.

I'OCT 3.1404-86

®Popma 3a

025

11

D unu B

001

3. ®pesepoBats 17 orBeperHii B pazmep 29+0,125, 4,5+0,15, ¢17+0,43

T02

@pe3za 2220-0271 BK8 'OCT 18372-73

03

ranrenmupkyns HII-1-125-0,05 TOCT 166-89

04

[entporckarens uHIUKaTOpHBINA 6201-4003

05

17

32

0,3

17

0,32

4000

155

06

07

08

09

10

11

12

13

14

15

16

17

OK
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I'OCT 3.1404-86 ®Dopma 4

Jyom.
B3am.
Iopyr.
Pazpa0. Jlsmkun I1.A.
IIpos. Edpemenkos E.A. TITY NIIHIIT-4A31084 NHIHIIT
[lopiieHs
H. xontp.
Y Omep. O0603HaUeHNE JeTa)IU, IPOrpaMMBbl, 000pyIoBaHus, ycrpoiictea UITY
T Ilep 1N | BcrnomorartenbHblil U pexyIni MHCTPYMEHT (KOZ, HAMMEHOBaHHE) Hasnanounsle pa3mepsl | Koppexkr. pa3m. | HK
01 O6pabateiBatonmii nientp ¢ YITY HAAS VF-3, yerpoiictBo UITY - Fanuc 32i
T T T
02 1 Caepiio nentpoBouyroe @5 mm 2317-0107 'OCT 14952-75; CeepnuibHbiii matpod CNC Wz=150%0,1mMm ?@5(-0,3) Mmm 1
(xBocroBuk SK 30-0/8-70) mo DIN 69871 AD 302.15.08
T T T
03 1 Caepio 2300-5597-A1 I'OCT 4010-77; Ceepmubhbiii matpod CNC (xBoctoBuk SK 30- Wz=180+0,02Mm 010(-0,3) MM 1
1/13-111) mo DIN 69871 AD 302.15.13
I I I
04 1 ®pesa 2220-0271 BK8 'OCT 18372-73; Jepxatens kouieBsix ¢ppe3 SK 40-06-50 DIN Wz=150+0,02Mm P17(+0,43) mm 1
69871 AD/B 403.05.06
I I I
05
I I I
06
I I I
07
T T T
08
T T T
09
T T T
10
T T T
11
T T T
12
T I T
13
I I I
I I I
KHUN 126




I'OCT 3.1404-86 ®Dopma 5

TITY UIIHIIT

I'pynma 4A6A NIIHIIT-4A31084

O6opynoBanue, ycrpoiictso UITY

Oco0ble yka3aHust

Oo6pabatsBarommii tieatp ¢ UITY HAAS VF-3
Fanuc 32i

Konuposanue nuadopmarum, cofepkaHue Kaapa

Konupopanue nHdopMarmum, cogepkaHue Kaapa

GO

(OBRABOTKA OTVERSTI))
G54G98

M19

T0202

(7.5MM DRILL)

G17

GO7S200M74

G80

M9

M75
G0G28U0.V0.
GO0 Z100.
M30

GO
X27.914Y49.053710.C0.
M37

M8

G98G83 Z-33.5. R-10.5 F200.
G0X-9.412Y50.782

G83 Z-33.5. R-10.5 F200.
G0X-45.466Y45.653
G83 Z-33.5. R-10.5 F200.
GO0X-75.378Y34.358
G83 Z-33.5. R-10.5 F200.
G0X-95.112Y18.423
G83 Z-33.5. R-10.5 F200.
G0X-102.YO0.

G83 Z-33.5. R-10.5 F200.
G0X-95.112Y-18.423
G83 Z-33.5. R-10.5 F200.
GO0X-75.378Y-34.358
G83 Z-33.5. R-10.5 F200.
G0X-45.466Y-45.653
G83 Z-33.5. R-10.5 F200.
G0X-9.412Y-50.782

G83 Z-33.5. R-10.5 F200.

G0X27.914Y-49.053.
G83 Z-33.5. R-10.5 F200.

G0X61.468Y-40.699
G83 Z-33.5. R-10.5 F200.
G0X86.722Y-26.848
G83 Z-33.5. R-10.5 F200.
G0X100.264Y-9.371
G83 Z-33.5. R-10.5 F200.
G0Y9.371

G83 Z-33.5. R-10.5 F200.
G0X86.722Y26.848

G83 Z-33.5. R-10.5 F200.
G0X61.468Y40.699

G83 Z-33.5. R-10.5 F200.

Paspa0. JIsmkuH T1LA.

TIpos. EdpemenkoB E.A.

H. xonTp.

KKHA
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I'OCT 3.1404-86 Dopma 5

TITY MHIOIIT

I'pynma 4A6A OBTM.4A6A.087

O6opynoBanue, ycrpoiictso UITY

OcoOble yKa3aHus

Oo6pabatsBarommii tieatp ¢ UITY HAAS VF-3
Fanuc 32i

Koauposanue unpopManuu, cofaepkanue Kaapa Koauposanue uHpopManuy, cofepKaHnue Kaapa

GO G80
(OBRABOTKA OTVERSTI) (3D SPIRAL)
G54G98 (8MM BALL NOSE)
M19 GO
T0202 M38
(7.5MM DRILL) X0.Y62.456
G17 GOZ4.

M37
G975200M74 170,200,
GO G1X-12.65
X27.914Y49.053210.C0, X 14.29Y61 666
Ma7 G1X-22.136
M8 G1X-23.718Y60.875
G98G83 Z-33.5. R-10.5 F200. O1X.30.042
G0X-9.412Y50.782 G1X-31.624Y60.085
G83 Z-33.5. R-10.5 F200, O1x.34.785
GOX-45.466Y45.653 G1X-36.368Y59.294
G83 Z-33.5. R-10.5 F200, ol1x.30.23
GOX-75.378Y34.358 G1X-41.11Y58.504
G83 Z-33.5. R-10.5 F200, O1X44.272
G0X-95.112Y¥18.423 G1X-45.854Y57.713
G83 Z-33.5. R-10.5 F200, O1X49.016
G0X-102.Y0. G1X-52.178Y56.922
G83 Z-33.5. R-10.5 F200. G1X-53.76Y56.132
GOX-95.112Y-18.423 G1X-56.922Y55.341
G83 Z-33.5. R-10.5 F200, O1X 28,504
GOX-75.378Y-34.358 G1X-61.666Y54.551
G83 7-33.5. R-10.5 F200. G1X-64.828Y52.969
GOX-45.466Y-45.653 OIX.06.41
G83 Z-33.5. R-10.5 F200. G1X-69.572Y51.388
GOX-9.412Y-50.782 OIX.71 152
G83 Z-33.5. R=10.5 F200. G1X-72.626Y50.642
(G0X27.914Y=49.053 GLX-74.104Y49.898

G83 Z-33.5. R-10.5 F200.
G0X61.468Y-40.699
G83 Z-33.5. R-10.5 F200.
G0X86.722Y-26.848
G83 Z-33.5. R-10.5 F200.
G0X100.264Y-9.371
G83 Z-33.5. R-10.5 F200.
G0Y9.371

G83 Z-33.5. R-10.5 F200.
G0X86.722Y26.848

G83 Z-33.5. R-10.5 F200.
G0X61.468Y40.699

G83 Z-33.5. R-10.5 F200.

G2X-76.688Y49.0161-4.55515.288
G1X-77.478
G1X-79.058Y48.226
G1X-79.85Y47.435
G1X-80.64
G1X-94.87Y40.32
G1X-95.662Y39.529
G1X-97.242Y38.739
G1X-98.032
G1X-99.614Y37.158
G1X-101.196Y36.367
G1X-102.776Y34.786
G1X-104.358Y33.995

Paspa0. JIsmkuH T1LA.
TIpos. EdpemenkoB E.A.
H. xonTp.

KKHA
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I'OCT 3.1404-86 ®dopma 5a

Konmpoanue nHpopManyy, cogepxanue Kaapa

Konupoanue nHpopManmu, conep’kaHne Kajapa

G1X-106.73Y31.624

G1X-63.248Y-53.365

G1X-107.52 G1Y-53.76
G1X-114.636Y24.508 G1X-49.016Y-57.318
G1Y23.718 G1X-47.436
G1X-117.008Y21.346 G1X-42.692Y-58.504
G1Y20.555 G1X-41.11
G1X-118.588Y18.974 G1X-37.948Y-59.294
G1Y18.184 G1X-36.368
G1X-120.17Y16.602 G1X-33.204Y-60.085
G1Y15.812 G1X-31.624
G1X-120.96Y15.021 G1X-30.042Y-60.48
G1Y14.231 G1X-28.462
G1X-121.75Y13.44 G1X-26.88Y-60.875
G1Y11.859 G1X-23.718
G1X-122.542Y11.068 G1X-22.136Y-61.271
G1Y9.487 G1X-18.974
G1X-123.332Y8.696 G1X-17.392Y-61.666
G1Y7.115 G1X-14.23
G1X-124.122Y6.325 G1X-12.65Y-62.061
G1Y-6.325 G1X12.65
G1X-123.332Y-7.115 G1X14.23Y-61.666
G1Y-8.696 G1X17.392
G1X-122.542Y-9.487 G1X18.974Y-61.271
G1Y-11.068 G1X22.136
G1X-121.75Y-11.859 G1X23.718Y-60.875
G1Y-13.44 G1X26.88
G1X-120.96Y-14.231 G1X28.462Y-60.48
G1Y-15.021 G1X30.042
G1X-120.17Y-15.812 G1X31.624Y-60.085
G1Y-16.602 G1X33.204
G1X-118.588Y-18.184 G1X36.368Y-59.294
G1Y-18.974 G1X37.948
G1X-117.008Y-20.555 G1X41.11Y-58.504
G1Y-21.346 G1X42.692
G1X-114.636Y-23.718 G1X47.436Y-57.318
G1Y-24.508 G1X49.016
G1X-107.52Y-31.624 G1X63.248Y-53.76
G1X-106.73 G1Y-53.365

G1X-104.358Y-33.995
G1X-102.776Y-34.786
G1X-101.196Y-36.367
G1X-99.614Y-37.158
G1X-98.824Y-37.948
G1X-94.87Y-39.925
G1Y-40.32
G1X-80.64Y-47.435
G1X-79.85
G1X-75.896Y-49.412
G1X-74.316Y-49.807
G1X-72.734Y-50.598
G1X-69.572Y-51.388
G1X-67.99Y-52.179

G1X67.99Y-52.179
G1X69.572Y-51.388
G1X72.734Y-50.598
G1X74.316Y-49.807
G1X77.478Y-49.016
G1X79.058Y-48.226
G1Y-47.831
G1X80.64Y-47.435
(G1X99.614Y-37.948
G1Y-37.158
G1X102.776Y-35.576
G1Y-34.786
G1X105.938Y-33.205
GlY-32.414

KKHA
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I'OCT 3.1404-86 ®dopma 5a

Konmpoanue nHdopManyy, cogepxanue Kaapa

KOﬂI/IpOBaHI/Ie I/IH(I)OpMaIII/II/I, COZICPIKAHNC Kaapa

(G1X109.102Y-30.833

G1X52.178Y56.922

(G1X110.682Y-29.252 (G1X49.016Y57.713

G1Y-28.461 (G1X45.854

G1X112.264Y-26.88 G1X44.272Y58.504
G1X113.844Y-26.089 G1X41.11

G1X115.426Y-24.508 (G1X39.53Y59.294

G1Y-22.927 G1X36.368

G1X117.008Y-22.136 (G1X34.786Y60.085

G1Y-20.555 G1X31.624

(G1X118.588Y-19.765 (G1X30.042Y60.875

G1Y-18.184 G1X23.718

G1X120.17Y-17.393 G1X22.136Y61.666

G1Y-15.812 G1X14.23

G1X121.75Y-15.021 G1X12.65Y62.456

G1Y-11.859 G1X3.162

G1X123.332Y-11.068 G1X0.196Y62.465

G1Y-7.115 G3X-1.582Y62.267Z-0.00310.47J-4.191
G1X124.912Y-6.325 X-4.78Y61.696Z-0.0111.703J-7.294
G1Y6.325 G1X-4.884Y61.666

G1X123.332Y7.115 G3X-12.65Y61.2327-0.02611.513J-31.104
G1Y11.068 X-17.036Y60.8752-0.03511.491J-16.101
G1X121.75Y11.859 X-22.136Y60.4082-0.04613.411J-25.799
G1Y15.021 G1X-23.718Y60.2462-0.049
G1X120.17Y15.812 G2X-25.298Y60.0442-0.0531-2.274J7.237
G1Y17.393 G3X-28.462Y59.6472-0.0613.179J-16.015
(G1X118.588Y18.184 X-30.992Y59.2947-0.06512.504J-11.426
G1Y19.765 X-36.368Y58.4662-0.07718.826J-33.406
G1X117.008Y20.555 X-40.614Y57.7132-0.08617.969J-25.85
G1Y22.136 X-42.692Y57.3072-0.09115.094J-14.563
G1X115.426Y22.927 G1X-44.272Y57.Z-0.094

G1Y?24.508 G3X-63.248Y52.1187-0.139122.877J-56.12

G1X113.844Y26.089
G1X112.264Y26.88

X-67.842Y50.5982-0.15119.032J-31.248
X-70.078Y49.8072-0.156110.149J-15.544

(G1X110.682Y28.461 G1X-72.924Y48.7517-0.164

G1Y29.252 G3X-88.752Y41.4557-0.209138.149J-49.327
(G1X109.102Y30.833 X-102.406Y32.4147-0.256145.458]-41.422
(G1X105.938Y32.414 X-110.652Y24.4727-0.294152.375J-32.228
G1Y33.205 X-113.95Y20.217-0.313149.213J-21.489
G1X102.776Y34.786 X-115.788Y17.3197-0.326161.073J-21.018
G1Y35.576 G2X-116.63Y15.7872-0.3331-62.617J16.387
(G1X99.614Y37.158 X-117.398Y14.2317-0.3391-45.27J10.342
G1Y37.948 G3X-118.396Y11.8597-0.35193.215J-20.836
G1X75.896Y49.807 X-119.142Y9.685Z7-0.3591130.277J-23.497
G1X74.316 X-119.866Y6.9182-0.371193.72J-13.645
G1X71.152Y51.388 X-120.544Y0.3957-0.398165.127J-6.657
G1X69.572 X-120.068Y-4.7447-0.42162.601J0.33
G1X66.41Y52.969 X-118.866Y-9.4877-0.44157.921J4.922
G1X64.828 G2X-118.216Y-11.266Z-0.4481-81.462J-15.826

G1X61.666Y54.551
(G1X58.504Y55.341
G1X56.922
G1X53.76Y56.132

G3X-109.628Y-24.5467-0.507159.646J11.952
X-104.704Y-29.3482-0.53157.029J26.209
X-95.104Y-36.5127-0.567153.142J30.413
X-63.768Y-50.5987-0.657147.349J36.909

KKHA
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I'OCT 3.1404-86

®dopma 5a

Konmpoanue nHdopManyy, cogepxanue Kaapa

KonupoBanue nHpopManmu, cofepkaHne Kajapa

X-55.39Y-52.9697-0.677129.749J47.663
X-36.052Y-56.9227-0.722126.705J51.52
X-30.042Y-57.773Z-0.735115.33)48.42

G1X-74.316
G1X-77.478Y-62.456
G1X-80.64Y-60.875

X-14.23Y-59.2232-0.77114.584J57.255 G1X-82.222
X-6.324Y-59.5447-0.78617.452J67.081 G1X-86.964Y-58.504
X9.488Y-59.3927-0.8212.811J59.082 (G1X-88.546
X15.022Y-59.0942-0.8321-14.157J144.797 G1X-93.29Y-56.132
X20.938Y-58.6217-0.8451-11.379J80.589 G1X-94.87
G2X23.718Y-58.3517-0.85118.463J-39.857 G1X-112.264Y-47.435
G3X34.66Y-56.9227-0.8751-11.734J56.136 G1Y-46.645
X39.53Y-56.1097-0.8861-10.092J34.263 G1X-117.008Y-44.273
X50.754Y-53.7732-0.9121-19.064J53.703 G1Y-43.482
X109.744Y-22.3357-1.1021-25.6J53.573 G1X-121.75Y-41.111
X112.264Y-18.893Z-1.1171-45.728]18.686 G1Y-40.32

X113.844Y-16.313Z-1.1291-34.216J11.898
X114.944Y-14.2317-1.1381-33.923J10.057
X117.082Y-8.6967-1.1621-58.021J14.086
X117.832Y-5.4357-1.1771-42.086J6.487
X117.516Y6.5227-1.2281-59.1J5.2
X116.926Y8.696Z-1.2381-31.007J-3.096
X115.676Y12.156Z-1.2531-63.368J-9.667
X112.164Y18.5387-1.2811-61.381J-13.459
X99.67Y31.599Z7-1.3441-55.968J-18.743
X44.29Y54.5527-1.51-49.699J-31.776

G1X-124.912Y-38.739
G1X-126.494Y-37.158
G1Y-36.367
G1X-128.076Y-34.786
G1X-129.656Y-33.995
G1X-131.238Y-32.414
G1Y-31.624
G1X-132.818Y-30.042
G1X-134.4Y-29.252
G1X-135.982Y-27.671

X-10.97Y58.621-22.145J-54.541 G1Y-26.089
X-13.222Y-58.50415.485J-58.62 G1X-137.562Y-25.299
X-10.97Y-58.6212.301J16.726 G1Y-23.718
X44.298Y54.55115.485158.62 G1X-139.144Y-22.927
G1Z72.5 G1Y-21.346

G0Z10. G1X-140.724Y-20.555
X1.582Y-72.734 G1Y-18.974

Z4. G1X-142.306Y-18.184
G1Z0. G1Y-15.812
G1X-20.556 G1X-143.888Y-15.021
G1X-22.136Y-71.944 G1Y-11.068
G1X-30.042 G1X-145.468Y-10.278
G1X-31.624Y-71.153 G1Y10.278
G1X-36.368 G1X-143.888Y11.068
G1X-37.948Y-70.362 G1Y15.021
G1X-41.11 G1X-142.306Y15.812
G1X-42.692Y-69.572 G1Y18.184
G1X-45.854 G1X-140.724Y18.974
G1X-47.436Y-68.781 G1Y20.555
G1X-50.598 G1X-139.144Y21.346
G1X-52.178Y-67.991 G1Y22.927
G1X-55.342 G1X-137.562Y23.718
G1X-58.504Y-67.2 G1Y25.299
G1X-60.084Y-66.409 G1X-135.982Y26.089
G1X-63.248Y-65.619 G1Y27.671

G1X-64.828
G1X-67.99Y-64.828
G1X-69.572Y-64.038
G1X-72.734Y-63.247

G1X-134.4Y29.252
G1X-132.818Y30.042
G1X-131.238Y31.624
G1Y32.414

KKHA
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I'OCT 3.1404-86 ®dopma 5a

Konmpoanue nHdopManyy, cogepxanue Kaapa

KonupoBanue nHpopManmu, cofepkaHne Kajapa

G1X-129.656Y33.995

(G1X36.368

G1X-128.076Y34.786 G1X37.948Y70.758
G1X-126.494Y36.367 G1X39.53
G1Y37.158 G1X42.692Y69.967
G1X-124.912Y38.739 G1X44.272
G1X-121.75Y40.32 G1X47.436Y69.176
G1lYy41.111 G1X49.016
G1X-117.008Y43.482 (G1X52.178Y68.386
G1X-115.426Y45.064 G1X53.76
G1Y45.459 G1X77.478Y62.456
G1X-113.844Y46.249 G1X79.058Y61.666
G1X-112.264Y46.645 (G1X82.222Y60.875
G1Y47.435 (G1X83.802Y60.085
G1X-94.87Y56.132 (G1X85.384Y59.689
G1X-91.708Y56.922 G1Y59.294
G1Y57.318 (G1X88.546Y58.504
G1X-90.128Y57.713 (G1X90.128Y57.713
G1X-88.546Y58.504 G1X90.918
G1X-85.384Y59.294 G1X93.29Y56.527
G1Y59.689 G1X94.87Y56.132
G1X-83.802Y60.085 G1X112.264Y47.435
G1X-82.222Y60.875 G1X113.054Y46.645
G1X-79.058Y61.666 G1X115.426Y45.459
G1X-77.478Y62.456 G1Y45.064
G1X-53.76Y68.386 G1X117.008Y44.273
G1X-52.178 (G1X118.588Y42.692
G1X-49.016Y69.176 G1X119.378
G1X-47.436 G1X120.17Y41.901
G1X-44.272Y69.967 G1X121.75Y41.111
G1X-42.692 G1X123.332Y39.529
G1X-39.53Y70.758 G1X124.912Y38.739
G1X-37.948 G1X136.772Y26.88
G1X-36.368Y71.153 G1Y26.089
G1X-34.786 (G1X138.352Y24.508
G1X-33.204Y71.548 G1Y23.718
G1X-31.624 G1X139.934Y22.136
G1X-30.042Y71.944 G1Y21.346
G1X-26.88 G1X141.516Y19.765
G1X-25.298Y72.339 G1Y18.974
G1X-22.136 G1X142.306Y18.184
G1X-20.556Y72.734 G1Y17.393
G1X-15.812 (G1X143.096Y16.602
G1X-14.23Y73.129 G1Y15.812
G1X14.23 (G1X143.888Y15.021
G1X15.812Y72.734 G1Y13.44
G1X20.556 G1X144.678Y12.649
G1X22.136Y72.339 G1Y11.068
G1X25.298 (G1X145.468Y10.278
G1X26.88Y71.944 G1Y7.906
G1X30.042 (G1X146.258Y7.115
G1X31.624Y71.548 G1lY-7.115
G1X33.204 G1X145.468Y-7.906
G1X34.786Y71.153 G1Y-10.278
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I'OCT 3.1404-86 ®dopwma Sa

Konmpoanue nHdopManyy, cogepxanue Kaapa

KonupoBanue nHpopManmu, cofepkaHne Kajapa

(G1X144.678Y-11.068

G1X31.624

G1Y-12.649 (G1X30.042Y-71.944

(G1X143.888Y-13.44 G1X22.136

G1Y-15.021 G1X20.556Y-72.734

(G1X143.096Y-15.812 G1X3.162

G1Y-16.602 G1X0.834Y-73.525

G1X142.306Y-17.393 G2X-13.836Y-73.596Z-0.0251-4.23)57.994
G1Y-18.184 X-16.614Y-73.5157-0.0310.652J23.262
G1X141.516Y-18.974 G3X-23.324Y-73.143Z-0.0411-15.793J-127.037
G1Y-19.765 G1X-26.88Y-72.8582-0.048
G1X139.934Y-21.346 G1X-28.554Y-72.7427-0.051

G1Y-22.136 G3X-33.204Y-72.2877-0.0591-15.934J-75.343
(G1X138.352Y-23.718 X-36.368Y-71.9487-0.0641-6.024J-24.249
G1Y-24.508 X-39.53Y-71.5617-0.071-6.208J-21.899
G1X136.772Y-26.089 X-42.692Y-71.1327-0.0751-8.607J-28.619
G1Y-26.88 G1X-48.088Y-70.31Z-0.085

G1X124.912Y-38.739
G1X123.332Y-39.529
G1X121.75Y-41.111
G1X120.17Y-41.901
G1X119.378Y-42.692
(G1X118.588
G1X117.008Y-44.273
G1X115.426Y-45.064
G1X114.636Y-45.854
G1X113.844
G1X112.264Y-47.435
(G1X96.452Y-55.341
G2X94.87Y-56.1321-6.986J6.196
X92.498Y-56.9221-4.587J5.597
G1X91.708
(G1X88.546Y-58.504
G1X86.964
(G1X82.222Y-60.875
G1X80.64
G1X77.478Y-62.456
G1X74.316Y-63.247

G2X-52.766Y-69.517-0.093159.872J178.842
X-58.802Y-68.3457-0.104165.08J173.13
X-79.458Y-63.0917-0.144130.4J72.529
G3X-83.894Y-61.676Z-0.1521-181.744J-282.469
G2X-92.732Y-58.504Z-0.171140.894J61.628
X-109.98Y-50.6647-0.21145.286J58.482
X-118.27Y-45.8547-0.232149.878J47.179
X-126.494Y-40.105Z-0.256152.559J41.938
X-129.948Y-37.3032-0.267141.195J27.327
X-139.42Y-27.706Z-0.303160.976J36.055
X-141.358Y-25.27-0.312141.721J17.569
G1X-142.406Y-23.728Z-0.317
G1X-143.778Y-21.629Z-0.325
G2X-147.524Y-14.2317-0.35170.686J21.823
X-148.4Y-11.8597-0.358142.896J9.154
X-149.112Y-9.4877-0.366141.765J7.49
X-149.572Y-7.6597-0.373138.519J5.774
X-150.206Y-4.0127-0.3851111.417J11.505
X-150.156Y5.4362-0.417180.508J4.511
X-148.622Y12.283Z-0.44185.057J-6.053
X-146.992Y16.602Z-0.4551104.318J-17.449

G1X72.734
G1X69.572Y-64.038
G1X67.99Y-64.828
G1X64.828Y-65.619
G1X63.248
G1X60.084Y-66.409
G1X58.504Y-67.2
G1X55.342Y-67.991
G1X52.178
G1X50.598Y-68.781
G1X47.436
G1X45.854Y-69.572
G1X42.692
G1X41.11Y-70.362
G1X37.948
(G1X36.368Y-71.153

X-146.064Y18.5797-0.4621114.463J-25.863
G3X-145.466Y19.765Z-0.4661-28.893J7.899
G2X-143.944Y22.4197-0.4751147.637J-40.936
X-134.73Y33.9957-0.517171.661J-21.813
X-133.11Y35.576Z-0.523139.451J-19.205
X-97.188Y57.9547-0.62166.546J-35.013
X-79.058Y64.5462-0.658147.921J-56.375
X-55.342Y70.5182-0.703138.946J-62.574
G1X-52.178Y71.136Z2-0.709
G2X-42.672Y72.7312-0.725132.129J-87.886
X-30.042Y74.3232-0.747125.248J-86.826
X-20.456Y75.1532-0.764119.378J-97.709
X-13.934Y75.54Z-0.775113.707J-101.462
X0.512Y75.8987-0.79917.687J-82.16
X12.254Y75.663Z-0.8191-0.078J-75.682
G1X15.516Y75.5327-0.825
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I'OCT 3.1404-86 ®dopwma Sa

Konmpoanue nHdopManyy, cogepxanue Kaapa

Konupoanue nHpopManmu, cofepkaHne Kaapa

G2X29.252Y74.5282-0.8481-7.766J-77.157
X33.204Y74.1227-0.8551-5.147J-30.081
X42.858Y72.8967-0.8721-13.642J-63.802
G1X44.15Y72.715Z-0.874
G1X49.022Y71.9447-0.883
G2X64.828Y68.7852-0.9111-26.603J-78.035
X105.51Y54.893Z-0.9951-32.26J-69.073
X118.666Y47.7742-1.0281-54.439J-56.893
X124.238Y44.1137-1.0431-74.017J-59.218
X133.96Y36.367Z-1.0741-61.631J-44.082
X135.642Y34.7862-1.081-30.725J-17.346
X137.234Y33.2052-1.0861-32.16J-17.176
X138.73Y31.6247-1.0921-32.451J-16.323

X30.042Y-76.7762-3.1521-20.722J68.159
G1X26.88Y-77.079Z-3.158
G2X18.974Y-77.6742-3.1711-18.556J109.87
X-4.744Y-78.237Z-3.2091-9.696J79.025
X-44.272Y-75.1237-3.27412.21J78.314
X-79.058Y-67.653Z-3.335121.898J74.967
X-85.662Y-65.6197-3.348128.608J50.14
X-92.568Y-63.2477-3.361137.812J58.741
X-101.196Y-59.8537-3.379138.81J53.76
X-120.17Y-50.3682-3.422147.941157.442
X-127.24Y-45.8547-3.441152.477J44.734
X-147.486Y27.078Z-3.688163.567J45.991
X-136.558Y38.9027-3.73174.411J-27.205

X140.152Y30.042Z-1.0981-34.664J-16.538
X144.432Y24.508Z2-1.1181-64.749]-28.222
G1X145.484Y22.9527-1.123
G2X150.502Y12.649Z-1.1591-73.773J-23.426
X152.374Y4.6947-1.1861-72.691J-12.582
X152.328Y-5.5347-1.221-71.19J-4.953
X144.806Y-24.5082Z-1.2851-75.595J5.123
X134.524Y-36.405Z-1.3281-72.775J24.392
X0.84Y-76.753Z-1.61-67.495J36.274
X-134.43Y-37.6127-1.871-0.647J76.889
X-131.578Y40.5662-2.139167.211J37.876
X-2.076Y77.54Z-2.395166.013J-40.421
X35.182Y75.597-2.45711.326J-77.29
X141.726Y32.2177-2.6921-17.38J-75.748
X144.764Y28.659Z-2.7051-57.17J-26.512
X148.63Y23.2597-2.7241-64.541J-26.156
X150.212Y20.6182-2.7331-112.543J-35.129
X152.554Y15.8127-2.7491-83.127J-22.797
X154.246Y11.068Z-2.7651-87.1J-17.984
X155.408Y5.932-2.7821-94.036J-13.24
X154.378Y-11.068Z-2.8381-78.05J-6.142
X153.044Y-15.021Z-2.8511-60.128J8.113
X149.592Y-22.136Z-2.8751-70.218J13.262

X-125.92Y47.0527-3.761171.398J-40.795
X-89.008Y64.8282-3.845163.101J-47.042
X-76.578Y68.6997-3.869146.023J-66.971
X-66.41Y71.2997-3.887141.114J-74.139
X-46.81Y75.1062-3.921133.138J-70.786
X-30.438Y77.1977-3.949123.872J-76.396
X-19.074Y78.106Z-3.967115.788J-80.424
X3.756Y78.683Z-4.00519.694J-78.616
X16.414Y78.2847-4.0251-2.142J-84.298
X27.866Y77.478Z-4.0441-8.605J-81.874
X31.624Y77.117Z-4.051-32.283J-173.491
X35.6Y76.6872-4.0571-30.726J-146.739
X38.74Y76.304Z-4.0621-80.697J-334.085
G3X41.896Y75.896Z-4.068136.881J139.581
X45.854Y75.323Z-4.074132.357J107.969
G2X64.534Y71.831Z-4.1071-23.949J-78.295
X81.66Y67.3417-4.1381-32.708J-72.789
X115.224Y53.7242-4.2091-40.482J-67.039
X120.76Y50.5987-4.2231-42.254J-40.21
X126.986Y46.6452-4.2391-48.217J-41.165
X142.842Y33.2872-4.291-62.027J-45.848
X144.13Y31.8997-4.2951-34.656J-16.916
X149.268Y25.2997-4.3181-66.007J-29.495

X145.3Y-28.4617-2.8971-67.8J19.484
X143.352Y-30.833Z-2.9051-35.699J13.266
X141.96Y-32.4142-2.9111-17.101)6.584
X140.114Y-34.397-2.9181-38.132J16.618
X137.562Y-36.908Z-2.9271-72.855J35.326
G3X135.982Y-38.362-2.933157.461J-32.24
X134.05Y-40.0232-2.9391161.471J-94.886
G2X126.494Y-45.7917-2.9621-66.552J39.47
X91.732Y-63.2732-3.0421-63.496J45.746
X84.912Y-65.6197-3.0561-46.904J64.529
X80.64Y-66.9567-3.0641-25.661J38.612
X76.212Y-68.2562-3.0721-29.127J47.09
X62.456Y-71.68Z-3.0971-36.497J64.683
X53.76Y-73.4297-3.1121-26.864J60.504
X50.598Y-73.9997-3.1181-8.203J20.292
X44.272Y-75.008Z2-3.1291-17.598149.718

X151.744Y?21.3462-4.3311-58.08J-20.366
X157.654Y1.2357-4.3971-75.54J-21.372
X142.306Y-34.032Z-4.5161-78.803J-1.32
X139.15Y-37.1642-4.5271-84.702J40.697
X135.234Y-40.617Z-4.541-93.299J50.642
X91.708Y-64.207Z-4.6441-67.661J40.585
X48.466Y-75.1062-4.7221-45.908J64.178
X30.06Y-77.4812-4.7531-24.367J75.386
G3X26.83Y-77.782Z-4.75819.62J-56.233
G2X7.412Y-78.8427-4.791-13.639J79.88
X-25.596Y-77.8967-4.8431-3.764J78.784
X-57.098Y-73.608Z-4.895112.795J78.063
X-61.666Y-72.682-4.903163.071J158.503
X-91.87Y-64.227-4.958130.682J72.477
X-102.148Y-60.2197-4.979147.514J66.335
X-117.13Y-52.9697-5.013152.142J61.377
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I'OCT 3.1404-86 ®dopwma Sa

Konmmpoanue nHpopmanmy, cogepxanue Kajapa

KonupoBanue nHpopManmu, cofepkaHne Kajapa

X-125.056Y-48.2262-5.032157.331J51.915
X-128.076Y-46.19Z-5.041139.236J30.684
X-130.772Y-44.2737-5.048128.044J21.157
X-147.05Y-28.827-5.104164.567J43.875
X-150.212Y-24.4277-5.119166.466J26.404
X-157.786Y-3.854Z-5.186175.491J24.53
X-157.976Y0.2-5.1991122.381J4.968
X-156.946Y8.9937-5.227181.7473-0.177
X31.624Y77.398Z-5.65178.471J-8.979
X115.508Y53.8947-5.8091-15.803J-77.376
X118.61Y-52.1837-6.1861-57.744J-53.894
X-154.544Y-16.405Z-6.7461-59.306J52.178
X-132.704Y42.8672-6.944177.236J16.412

X-155.762Y13.2427-38.8411-77.725J14.133
X156.054Y-12.3532-39.642177.881J-13.242
X-156.326Y11.4647-40.4351-78.027J12.353
X156.5Y-10.8552-41.237178.163J-11.465
X-157.922Y2.4832-42.1-78.25J10.857
X157.972Y-1.384178.96J-2.483
X65.696Y-71.8451-78.981J1.381
X-157.988Y0.7911-32.849J71.843

X133.686Y-42.099Z-7.745166.353J-42.866
X-134.72Y41.2667-8.5381-66.843142.098
X135.274Y-40.815Z-9.34167.362J-41.265
X-135.924Y40.2727-10.1341-67.638J40.814
X136.49Y-39.797-10.936167.963J-40.271
X-137.372Y39.0282-11.731-68.246J39.79
X137.682Y-38.7542-12.533168.686J-39.029
X-138.574Y37.9487-13.3261-68.84J38.755
X139.18Y-37.39Z-14.127169.287J-37.948
X-139.638Y36.962-14.9221-69.59J37.39
X140.434Y-36.198Z-15.723169.819J-36.96
X-140.898Y35.7462-16.5181-70.217J36.198
X141.562Y-35.0832-17.319170.449J-35.746
X-142.194Y34.4382-18.1131-70.781J35.083
X142.58Y-34.0362-18.915171.097J-34.437
X-143.362Y33.205Z-19.7091-71.291J34.035
X143.912Y-32.606Z-20.51171.681J-33.205
X-144.264Y32.2172-21.3051-71.956J32.607
X145.042Y-31.3272-22.106172.131J-32.217
X-145.466Y30.8312-22.91-72.522J31.326
X145.882Y-30.338Z-23.702172.734J-30.83
X-146.61Y29.457-24.4951-72.941J30.338
X147.014Y-28.939Z-25.297173.305J-29.45

G1Z-38.

G0Z10.
X26.88Y33.995

725

G1Z-1.5

G1X23.718
G1X22.136Y34.786
G1X18.974
G1X17.392Y35.576
G1X11.068
(G1X9.488Y36.367
G1X-9.488
G1X-11.068Y35.576
G1X-17.392
G1X-18.974Y34.786
G1X-22.136
G1X-23.718Y33.995
G1X-26.88
G1X-30.042Y33.205
G1X-31.624Y32.414
G1X-34.786Y31.624
G1X-36.368
G1X-39.53Y30.833

X-147.39Y28.4617-26.0921-73.507J28.94
X150.398Y-24.2032-26.881173.694J-28.461
X-150.956Y23.3232-27.6751-75.199J24.203
X151.494Y-22.433Z-28.475175.478]-23.324
X-151.762Y21.973Z-29.271-75.747J22.433
X152.08Y-21.4182-30.072175.882J-21.973
X-152.554Y20.555Z7-30.8651-76.039J21.418
X153.022Y-19.666Z-31.666176.277J-20.554
X-153.374Y18.974Z-32.461-76.511J19.667
X153.518Y-18.6782-33.263176.686J-18.975
X-153.94Y17.7882-34.0561-76.759J18.678
X154.342Y-16.8997-34.857176.971J-17.789
X-154.718Y16.009Z-35.651-77.17J16.899
X154.936Y-15.4817-36.452177.36J-16.01
X-155.114Y15.0217-37.2471-77.467J15.481
X155.452Y-14.1327-38.047177.558J-15.022

G1X-42.692Y29.252
G2X-44.272Y28.4611-6.986J6.195
X-46.644Y27.6711-4.588J5.597
G1X-47.436
G1X-49.016Y26.88
G1X-49.808Y26.089
G1X-54.55Y23.718
G1X-55.342
G1X-56.922Y22.136
G1X-58.504Y21.346
G1X-59.294Y20.555
G1X-60.084
G1X-67.99Y12.649

G1Y11.859
G1X-69.572Y10.278

G1Y9.487

KKHA
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I'OCT 3.1404-86 ®dopma Sa

Konmpoanue nHpopMmanyy, cogepxanue Kaapa

Konnpoanue nHpopManmu, cofepkaHne Kajapa

G1X-70.362Y8.696

G1X42.692Y-29.252

G1Y7.906 G1X44.272Y-28.461
G1X-71.152Y7.115 G1X47.436Y-27.671

G1Y5.534 G1X56.922Y-22.927
G1X-71.944Y4.744 G1Y-22.136

G1Y1.581 G1X61.666Y-19.765
G1X-72.734Y0.791 (G1X63.248Y-18.184

G1Y-0.791 G1Y-17.393

G1X-71.944Y-1.581 (G1X64.828Y-15.812

G1Y-4.744 G1X66.41Y-15.021
G1X-71.152Y-5.534 G1X67.99Y-13.44

G1Y-7.115 G1Y-11.859

G1X-70.362Y-7.906 G1X69.572Y-11.068

G1Y-8.696 G1Y-9.487

G1X-69.572Y-9.487 G1X71.152Y-8.696

G1Y-10.278 G1Y-5.534

G1X-67.99Y-11.859 G1X72.734Y-4.744

G1Y-12.649 G1Y4.744

G1X-60.084Y-20.555 G1X71.152Y5.534

G1X-59.294 G1Y8.696

G1X-58.504Y-21.346 G1X69.572Y9.487
G1X-56.922Y-22.136 G1Y11.068

G1X-56.132Y-22.927 G1X67.99Y11.859
G1X-45.854Y-28.066 G1Y13.44

G1X-44.272Y-28.461 G1X66.41Y15.021
G1X-42.692Y-29.252 G1X64.828Y15.812
G1X-41.11Y-29.647 G1X63.248Y17.393

G1Y-30.042 G1Y18.184

G1X-25.298Y-33.995 G1X61.666Y19.765

G1X-23.718 (G1X56.922Y22.136
G1X-20.556Y-34.786 G1Y22.927

G1X-18.974 (G1X45.854Y28.461
G1X-17.392Y-35.181 G1X44.272

G1X-15.812 (G1X39.53Y30.833
G1X-14.23Y-35.576 (G1X36.368Y31.624

G1X-11.068 G1X34.786

G1X-9.488Y-35.972 G1X31.624Y32.414

G1X-3.162 (G1X30.042Y33.205
G1X-1.582Y-36.367 G1X28.462

G1X1.582 (G2X25.298Y33.744Z-1.50912.802J10.797
G1X3.162Y-35.972 G1X23.718Y33.67Z-1.514

(G1X9.488 (G3X20.932Y33.9957-1.5241-3.518J-11.935
G1X11.068Y-35.576 X17.59Y34.359Z7-1.5361-3.046J-9.975
G1X14.23 X12.65Y34.776Z-1.5541-4.61J-19.806
G1X15.812Y-35.181 X8.696Y35.017Z-1.5691-3.715J-22.234
G1X17.392 X-5.534Y34.9367-1.621-3.113J-39.357
G1X18.974Y-34.786 G1X-6.622Y34.8617-1.624
G1X20.556 G1X-8.797Y34.707Z-1.632
G1X23.718Y-33.995 G1X-9.884Y34.629Z-1.636
G1X25.298 G3X-14.766Y34.1197-1.65415.653J-33.129
G1X41.11Y-30.042 G2X-17.392Y33.778Z-1.6641-8.744J30.986
G1Y-29.647 G3X-25.298Y32.3857-1.69519.82J-34.169
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I'OCT 3.1404-86

®dopma 5a

Konmpoanue nHpopManyy, cogepxanue Kaapa

Konnpoanue nHpopManmu, cofepkaHne Kajapa

X-31.792Y30.8332-1.721112.23]-29.759
G1X-34.564Y30.0422-1.733
G1X-36.368Y29.485Z-1.741
G3X-41.458Y27.6712-1.764120.603J-31.595
X-62.368Y14.2317-1.891121.316J-27.369
X-64.828Y10.9757-1.917128.118J-12.486
X-66.5Y7.906Z-1.941128.883J-9.513
X-67.294Y5.8317-1.956121.895J-5.264
X-67.804Y-2.965Z-2.022134.187J-5.396
X-66.302Y-7.394Z-2.056132.439J3.222
X-65.794Y-8.47-2.064110.253J2.053
G1X-65.216Y-9.4382-2.072

X43.724Y-23.6712-4.191-16.248J27.833
X53.434Y-17.982-4.2491-21.903J23.603
X61.248Y-9.8897-4.321-27.218J18.133
X29.858Y28.4017-4.6771-30.625J9.809
X20.754Y30.3517-4.7161-14.605J-27.811
X14.33Y31.266Z-4.7431-9.797J-28.29
X-1.432Y32.0592-4.8061-7.227J-32.281
X-9.438Y31.705Z-4.83811.104J-35.275
X-18.336Y30.712-4.87414.62J-31.113
X-22.316Y30.0457-4.89118.531J-28.836
X-27.128Y29.0372-4.911114.711J-38.488
X-32.292Y27.6717-4.935113.069J-27.824

G3X-57.366Y-17.9382-2.142132.824J10.002
X-44.176Y-25.473Z-2.218128.647J18.419
X-38.114Y-27.767Z-2.247122.968J27.205
X-26.102Y-30.964Z-2.298119.003J28.452
G1X-24.116Y-31.363Z-2.307
G3X-15.492Y-32.65Z-2.341113.297J36.681
X5.758Y-33.3297-2.42217.44J32.946
X10.834Y-32.9897-2.4411-4.861J45.84
X25.34Y-30.8562-2.4991-5.742)32.928
G1X27.97Y-30.274Z-2.51
G3X36.442Y-27.8832-2.5471-15.533J32.465
X53.672Y-19.5577-2.641-18.625J27.893
X61.666Y-12.1397-2.7041-26.611J19.125
X63.218Y-9.897-2.7231-27.272J10.663
X64.84Y-6.645Z-2.7491-26.398J8.322
X65.676Y-3.9782-2.7691-23.459J5.046
X65.504Y4.225Z7-2.8331-33.443J3.75
X64.704Y6.517-2.8511-25.197J-3.224
X63.74Y8.5617-2.8671-50.858J-10.88
X61.968Y11.2887-2.8891-44.699J-13.021
X54.884Y18.1787-2.9491-31.233J-11.699
X52.236Y20.017Z-2.9671-25.964J-17.299
G1X50.35Y21.179Z7-2.978

X-40.474Y24.8347-4.974115.455]-26.653
X-46.224Y22.1817-5.005120.893J-25.534
X-55.058Y16.3582-5.063123.327J-22.28
G1X-56.576Y15.0217-5.076
G3X-63.708Y3.162Z-5.175128.557J-15.054
X-49.016Y-20.575Z-5.378131.863J-3.145
X-41.11Y-24.5257-5.4125.1J21.171
X22.78Y-29.901120.552J24.521
X62.122Y7.6841-11.382J29.897
X-62.324Y-7.2641-31.061J-7.682
X-44.64Y-22.927131.12]7.24

G1Z-1.4

G0Z10.

X26.88Y-41.453

724

G1Z-1.6
G3X23.766Y-41.7110.647J-8.761
G1X22.969Y-41.85

G1X22.172Y-41.991
(G3X19.384Y-42.73114.0443-9.312
X15.394Y-44.72314.455)-6.455
X13.61Y-46.44515.814J-4.102
X12.988Y-47.4616.948J-2.684

G3X-22.83Y30.604Z-3.2911-24.987J-21.264
X-41.142Y25.3022-3.374111.462J-30.351
X-51.704Y19.8127-3.433119.524J-24.065
X-59.314Y13.3917-3.492125.477J-19.436
X-64.942Y0.9882-3.592129.695J-13.257
X-51.194Y-19.8527-3.768132.431J-0.857
X-39.844Y-25.5067-3.831125.449J19.868
X-34.94Y-27.22827-3.855117.532J22.36
X-19.294Y-30.8527-3.923117.286J27.058
X4.298Y-32.2117-4.01719.517J30.745
X10.304Y-31.867-4.0411-1.667J27.323
X21.15Y-30.487-4.0851-5.264J32.021
X32.358Y-27.8882-4.1341-10.618J30.313

G2X12.76Y-48.251-19.913J2.47
(G3X12.912Y-50.45118.589J-0.808
X14.022Y-52.193110.634J2.428
X15.828Y-53.68317.17J3.329
X18.37Y-54.97916.216J4.828
X19.606Y-55.4412.867J3.195
X21.934Y-56.05814.871J7.774
X23.964Y-56.41713.265J7.616
X26.482Y-56.64614.363J20.375
X27.648Y-56.66110.381J3.51
X29.252Y-56.63310.308J2.668
X35.088Y-55.7751-0.707J7.802
X38.208Y-54.6721-4.615J8.178
X39.814Y-53.8171-8.447J8.732
X40.98Y-52.9691-10.443J7.811
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I'OCT 3.1404-86 ®Popma 5a

Konmpoanue nHpopManyy, cogepxanue Kaapa

Konupoanue nHpopManmu, cofepkaHne Kajapa

X42.434Y-51.3881-7.469J4.395
X42.882Y-50.4991-100.464J25.703
G2X43.122Y-49.7091103.49J-15.323
G3X43.034Y-48.0711-6.667J0.641
X42.772Y-47.3691-127.816J-23.519
G2X42.424Y-46.716.462J2.035
(G3X40.942Y-45.0971-8.917J-3.153
X39.342Y-44.0241-5.951J-3.598
X38.05Y-43.3631-7.632J-6.81
X36.362Y-42.721-7.049J-8.39
X34.47Y-42.1831-4.287J-6.444
X31.378Y-41.6281-3.753J-8.027

G1Z-1.4

G0Z10.

X26.88Y56.664

Z2.4

G1Z-1.6
G3X23.912Y56.41411.265J-11.996
X19.196Y55.30612.516J-8.425
X15.858Y53.70515.324J-7.218
X13.938Y52.09416.191J)-4.78
X13.072Y50.81116.61J-6.325
X12.8Y49.99217.34)-1.64
X12.726Y48.47217.609J-0.945

X29.006Y-41.4497-1.5991-2.983J-15.724
X28.1147-1.6031-0.222J-1.759
G1X26.88Y-41.5247-1.615
G1X25.148Y-41.738Z-1.646
G2X23.746Y-42.002Z-1.6711-3.379J7.912
G3X19.718Y-43.2652-1.75512.903J-6.867
G1X18.896Y-43.642Z-1.776
G3X17.578Y-44.3987-1.81216.427J-6.258
X15.198Y-46.8532-1.91515.73J-4.295
X14.754Y-48.3862-1.97516.745J-1.761
X15.356Y-50.5862-2.06217.107J-0.147
X16.102Y-51.5027-2.102113.313J4.884
X22.336Y-54.5062-2.28215.729J2.826
X26.93Y-55.0342-2.38212.557J5.855
X33.252Y-54.2382-2.52310.124J6.182
X36.578Y-52.7897-2.621-2.995J5.113
X38.63Y-47.8297-2.8561-4.394J3.496
G1X38.41Y-47.435Z-2.875
(G3X36.368Y-45.6867-2.9691-5.611J-2.104
X34.786Y-44.9332-3.021-5.273J-4.749
X27.672Y-43.8322-3.2031-3.268J-4.26
X17.988Y-48.4967-3.57210.263J-5.118
X22.52Y-53.0822-3.85314.901J-0.431
X30.962Y-53.5562-4.08612.587J3.999

X13.022Y47.38516.625J0.351
X14.082Y45.854112.131J3.34
X17.84Y43.34617.005J3.292
X19.25Y42.77616.013)6.716
X22.226Y41.98114.54616.716
G2X23.816Y41.7041-29.662J-86.284
X25.446Y41.5371-11.616J-58.808
G3X28.51Y41.43711.272J7.718
X31.636Y41.6551-0.77J11.221
X34.298Y42.1451-3.335J11.111
X37.994Y43.3381-3.359J7.235
X39.892Y44.3451-6.471J7.049
X42.476Y46.7931-6.01J4.735
G2X42.814YA47.44817.498J-1.592
X43.068Y48.151110.512J-1.533
X43.174Y49.041110.665J-0.189
G3X42.658Y50.9251-6.161J0.116
X42.282Y51.5871-2.764J-0.428
X38.8Y54.3761-7.117J-2.506
X36.172Y55.4451-5.007J-4.811
G1X35.092Y55.777
G3X29.55Y56.6282-1.5991-3.774J-7.353
X27.892Y56.6457-1.6051-0.455J-1.971
X26.19Y56.4997-1.62710.14J-3.377

X33.216Y-52.9717-4.1541-1.466J4.201
X34.894Y-52.2267-4.2141-4.774J6.215
X36.962Y-50.2072-4.3361-3.644J3.143
X30.444Y-44.6597-4.7251-4.5J1.087
X28.462Y-44.57-4.7811-1.129J-3.856
X24.5Y-44.8437-4.8951-0.237J-4.517
G1X23.718Y-45.016Z-4.919
G3X21.97Y-45.632-4.9814.547J-7.401
X21.396Y-52.1557-5.39812.998J-3.401
X24.822Y-53.2697-5.413.188J3.028
X35.408Y-51.53411.561J4.18
X36.658Y-50.0791-3.451J2.343
X35.87Y-46.9721-4.206J1.045
X30.6Y-44.761-3.941J-2.019
X22.136Y-52.5021-1.343J-4.294

X24.876Y56.317Z-1.6510.64J-3.576
X20.506Y55.1727-1.73612.842J-8.082
X17.316Y53.5257-1.8214.811J-6.252
X15.176Y51.2297-1.91515.991J-4.19
X14.742Y49.696Z-1.97417.125J-1.789
G1X14.806Y48.8682-2.007
G3X15.448Y47.372Z-2.06717.706J0.87
X16.126Y46.5687-2.102130.243J12.297
X20.602Y44.064Z-2.24115.862J2.987
X23.864Y43.3157-2.31613.629J5.744
X30.34Y43.268Z-2.45611.706J6.04
X34.966Y44.476Z-2.571-1.641J5.962
X39.012Y49.016Z-2.7991-3.68J4.36
X38.372Y50.7117-2.8781-5.751J-0.208
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I'OCT 3.1404-86 ®Popma 5a

Konmpoanue nHpopManyy, cogepxanue Kaapa

Konupoanue nHpopManmu, cofepkaHne Kajapa

X36.624Y52.2717-2.9611-5.896J-2.277
X34.786Y53.173Z-3.0211-5.035J-4.208
X28.362Y54.286Z-3.1861-3.301J-4.338
X18.9Y51.3167-3.4791-0.059J-5.158
X22.378Y45.064Z-3.84814.484)-2.121
X32.886Y45.023Z-4.14412.658J4.028
X37.006Y49.977-4.4511-2.542J3.961
X31.576Y53.257Z-4.6931-4.543J-0.989
X28.24Y53.6197-4.7871-1.9113-4.773
X18.974Y49.663Z-5.1641-0.104J-4.569
X19.22Y47.8772-5.26714.471J-0.591

G1X-23.454Y53.76
G3X-24.078Y52.871114.623J-5.632
G2X-24.426Y52.0811-262.38J57.543
G3X-24.652Y50.59817.837J-1.344
X-24.226Y48.966111.354J0.657
X-23.094Y47.422112.163J3.578
X-20.694Y45.66217.495J3.821
X-18.926Y44.82917.04J6.582
X-14.154Y43.54115.202J6.782
G2X-12.576Y43.3181-45.738J-163.899
X-10.994Y43.1971-1.844J-14.625
G3X-6.176Y43.32710.789J7.759
G1X-4.744Y43.532

X21.184Y46.075Z-5.38714.258J1.153
X21.856Y45.7267-5.40112.727J2.286
X24.714Y44.8587-5.412.903J3.171
X32.716Y45.25311.613J4.117
X36.906Y48.9661-2.383J3.793
X36.096Y50.8991-4.23J0.121
X33.282Y52.6621-3.986J-1.739
X20.556Y46.4661-2.685J-3.608
X21.588Y45.85415.989J4.531
G1X18.168Y47.701Z-3.461
G1X17.716Y47.9217-3.201
G1X17.248Y48.132Z-2.953
G1X16.762Y48.334Z-2.718
G1X16.262Y48.527Z-2.503
G1X15.748Y48.709Z-2.302
G1X15.222Y48.8842-2.127
G1X14.69Y49.0542-1.972
G1X14.154Y49.2197-1.841
G1X13.628Y49.3897-1.733
G1X13.102Y49.56Z-1.647
G1X12.572Y49.727Z-1.58
G1X12.042Y49.894Z-1.534
G1X11.512Y50.061Z-1.507
(G1X10.982Y50.2282-1.5

(G3X0.482Y44.9931-2.508J7.553
X4.472YA47.6371-4.978J5.83
X5.018Y48.3241-23.348J9.663
X5.458Y49.1141-51.703J14.831
X5.848Y50.5981-7.517J1.745
G1X5.776Y51.488
G3X5.26Y52.8721-19.206J-2.854
X4.504Y53.8861-13.056J-4.301
X2.66Y55.4331-7.39J-3.351
X-0.074Y56.8061-7.075J-5.681
X-6.398Y58.2621-4.962J-6.612
G2X-8.004Y58.3811.752J14.777
G3X-9.786Y58.379Z-1.6051-0.443J-2.763
G2X-11.094Y58.2497-1.6281-1.941J8.046
G3X-16.292Y57.0892-1.72512.223)-8.471
X-19.212Y55.7732-1.79514.143J-6.067
X-21.644Y53.762-1.88115.583J-4.747
X-22.604Y51.0917-1.98416.728J-2.587
X-22.486Y50.3997-2.01114.529J0.04
G1X-22.28Y49.807Z-2.035
G3X-21.754Y48.9162-2.072115.073J3.964
X-20.91Y48.0242-2.11117.452J2.982
X-15.764Y45.5117-2.26115.581J3.139
X-10.944Y44.8117-2.36812.932J5.596

G1X9.92Y50.562
G1X7.804Y51.234
G1X7.274Y51.402Z2-1.502
G1X6.746Y51.57Z-1.518
G1X6.216Y51.7382-1.549
G1X5.688Y51.906Z-1.595
G1X-9.488Y58.407Z-1.6
G3X-11.464Y58.3331-0.133J-4.826
X-14.416Y57.97211.31J-8.574
X-18.838Y56.77212.804J-7.799
X-20.484Y56.01616.224J-7.599
X-22.136Y54.95714.577J-4.426
X-22.866Y54.35412.748J-2.073
G1X-23.454Y53.76

X-7.66Y44.9177-2.43910.405J6.472
X-4.626Y45.4527-2.511-1.568)6.864
X-1.228Y46.7642-2.6061-2.637J5.172
G1X-0.4Y47.2827-2.636
G3X1.556Y51.3882-2.8321-4.598J3.265
X0.452Y53.101Z-2.9151-5.724J-0.898
X-9.834Y55.9967-3.2091-4.775J-2.467
X-17.454Y53.889Z7-3.42810.38J-5.185
X-18.562Y52.917-3.48515.834J-3.949
X-15.858Y47.1287-3.81314.587J-1.977
X-5.498Y46.467-4.11113.11J3.696
X-0.554Y52.137-4.481-2.004J4.247
X-14.816Y54.4247-4.9591-4.38J-1.383
X-15.812Y53.9977-4.99515.927J-7.409
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I'OCT 3.1404-86 ®Popma 5a

Konmpoanue nHpopMmayy, cogepxanue Kaapa

Konnpoanue nHpopManmu, cofepkaHne Kajapa

X-18.018Y49.45772-5.27113.257J-3.196
X-15.634Y47.5332-5.39914.323J1.348
X-11.642Y46.4332-5.413.04J3.155
X-4.306Y47.07911.134J4.296
X-4.572Y54.5751-2.554J3.704
X-7.176Y55.141-2.617J-4.251
X-17.392Y52.8561-1.118J-4.355
X-15.428Y47.43514.J-2.074

G1z-1.4

G0Z10.

X-9.488Y-43.161

Z2.4

G1Z-1.6

X-18.408Y-45.3817-1.77813.497J-5.218
X-19.282Y-45.8487-1.80213.237J-3.464
X-20.486Y-46.685Z-1.8417.874J-6.299
X-21.986Y-48.3477-1.90916.163J-3.78
X-22.346Y-49.078Z-1.938145.241J-11.543
X-22.552Y-50.153Z-1.97914.765J-0.999
X-22.55Y-50.7217-2.00114.443J-0.278
X-22.382Y-51.4497-2.0316.614J0.401
G1X-22.046Y-52.156Z-2.058
G3X-21.432Y-52.995Z-2.09417.902J2.41
X-18.874Y-54.887-2.18515.901J2.628
X-15.268Y-56.166Z-2.27614.309J4.136
X-13.79Y-56.466Z-2.30911.932J3.699

G3X-12.65Y-43.3261-0.026J-7.41
G1X-14.23Y-43.552
G3X-18.974Y-44.84712.925J-8.178
G1X-19.474Y-45.064
G1X-20.556Y-45.589
G3X-23.27Y-47.62115.567J-5.19
X-24.278Y-49.07818.593J-3.784
X-24.654Y-50.61112.899J-2.361
X-24.034Y-52.95718.606J-0.058
X-23.402Y-53.817129.54J10.361
X-22.328Y-54.843111.555J5.401
X-20.762Y-55.85916.35814.087
X-19.948Y-56.28313.719J3.161
G1X-19.016Y-56.701
G3X-12.65Y-58.21914.901J6.18
G1X-11.466Y-58.339
G3X-10.078Y-58.38510.656J4.71
X-8.3Y-58.39110.47734.747
X-6.126Y-58.231-0.33J5.982
X-4.344Y-57.9631-4.601J16.99
G1X-3.162Y-57.72
G3X-0.098Y-56.8151-3.834J8.237
X1.544Y-56.0721-6.311J7.804
X3.162Y-55.11-6.982J6.635

G1X-12.65Y-56.6262-2.333
G3X-10.944Y-56.7532-2.36912.226J11.985
X-9.24Y-56.7547-2.40410.448]11.816
G1X-8.102Y-56.692-2.428
G3X-3.68Y-55.8427-2.531-1.007J5.932
X-0.582Y-54.4157-2.6221-2.834J4.631
X0.204Y-53.8352-2.6531-7.585J5.56
X1.696Y-50.7582-2.7971-5.039J2.852
X1.482Y-49.937-2.8351-12.313J-1.184
X-0.782Y-47.5217-2.9611-5.322J-1.029
X-3.198Y-46.4247-3.0391-4.343J-3.567
X-6.544Y-45.703Z-3.1281-3.085J-4.862
X-15.79Y-46.788Z-3.3741-1.246J-5.08
X-18.572Y-48.6887-3.49513.421J-3.964
X-19.002Y-49.3147-3.52913.184J-1.443
G1X-19.234Y-49.807Z-3.555
G3X-16.86Y-53.9432-3.78414.924J-0.825
X-11.82Y-55.4397-3.93813.585J3.165
X-5.374Y-55.077Z-4.11111.118J4.566
X-2.23Y-47.8967-4.5681-2.048J4.211
X-15.628Y-47.4887-4.9951-3.539J-2.906
X-17.84Y-49.1617-5.11113.216J-3.33
X-15.812Y-53.9427-5.414.225J-1.602
X-13.45Y-54.7912.907J2.804

X4.652Y-53.7161-6.863J4.583
X5.242Y-52.9021-16.838J6.571
X5.784Y-51.4631-15.219J3.615
X5.836Y-50.4991-15.919J0.9
G1X5.749Y-50.072

G1X5.664Y-49.645
G3X4.924Y-48.1871-8.037J-1.261
X4.25Y-47.3911-27.066J-11.022
X3.376Y-46.6341-31.782J-17.834
X1.958Y-45.7131-8.331J-5.678
X-5.66Y-43.4031-5.734J-5.16
X-7.02Y-43.2651-0.81J-2.254
X-9.512Y-43.164Z-1.6011-1.001J-4.612
X-11.258Y-43.3427-1.63114.48J-24.261
G2X-12.926Y-43.6127-1.6611-9.026J26.456
G3X-16.338Y-44.5127-1.7313.114J-7.97

X-7.98Y-55.22312.011J3.853
X-1.068Y-52.4421-0.694J4.4
X-2.042Y-48.2031-4.116J1.675
X-5.372Y-46.7641-3.73J-2.632
X-13.994Y-46.9151-2.018J-4.006
X-16.332Y-47.91612.054J-3.579
X-15.812Y-53.94213.445]-2.87
Gl1Z-1.4

G0Z10.

X-96.452Y26.015

Z2.4

G1Z-1.6
(G3X-98.43Y25.86110.208J-4.565
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X-100.806Y25.49313.353J-12.946
X-105.554Y23.95712.878J-7.048
X-108.584Y21.9614.985J-5.354
X-110.35Y18.87516.866J-3.636
X-110.174Y17.24416.745J-0.454
X-109.45Y15.812114.28J2.854
X-108.656Y14.921110.704J4.238
X-107.688Y14.118116.262J9.24
X-104.358Y12.36616.921J4.913
X-99.456Y11.1214.933J6.668
G2X-97.934Y10.9261-9.655J-39.462
X-96.452Y10.8231-0.859J-8.88
G3X-93.09Y10.86210.673J7.203

X-105.058Y18.9257-3.56915.022J-2.001
X-99.47Y14.0952-3.87614.94J-0.366
X-92.792Y13.8027-4.06112.066J4.372
X-86.964Y20.5997-4.5321-1.222)4.547
X-88.402Y21.5727-4.5991-4.498]-2.571
X-98.636Y22.6092-4.9021-3.31J-3.188
X-100.318Y22.136Z-4.95511.404J-3.48
G1X-101.118Y21.837-4.982
G3X-104.078Y17.9617-5.21913.08J-3.396
X-101.146Y15.087Z-5.414.491J0.479
X-98.12Y14.18313.134J3.531
X-96.306Y13.96511.971J6.185
X-89.224Y15.02110.591J4.478

X-91.5Y11.0241-4.134J22.329
G2X-90.262Y11.19312.036J-6.247
G3X-87.182Y11.9151-3.287J9.022
X-84.702Y12.8761-3.781J6.156
G1X-83.632Y13.413
G3X-82.232Y14.3551-6.696J5.711
X-80.776Y15.8361-7.247J4.48
G2X-80.322Y16.544112.861J-3.739
G3X-79.996Y17.431-26.509J5.35
X-80.14Y19.8761-8.169J0.982
X-80.544Y20.6531-22.868J-5.526
G1X-80.966Y21.276
G3X-81.804Y22.1471-27.644J-12.767
X-84.02Y23.6481-7.973J-4.726
X-89.836Y25.5681-5.657J-5.405
X-92.478Y25.9171-1.902J-4.534
X-94.97Y26.037Z-1.6011-1.044J-4.282
G1X-96.676Y25.8927-1.628
G3X-99.42Y25.432Z-1.67714.454)-15.562
X-101.546Y24.8642-1.71813.803J-8.39
X-102.98Y24.3482-1.74914.497J-7.024
X-107.452Y21.2382-1.88814.552J-5.631

X-86.44Y19.6181-2.956J3.405
X-90.084Y22.1531-4.336J-1.194
X-92.19Y22.6771-2.853J-4.418
X-102.328Y15.7421-1.464J-4.25
X-101.196Y15.10915.4J4.259
G1Z-1.4

G0Z10.

X60.084Y48.288

Z2.4

G1Z-1.6
G2X58.442Y48.1671-3.713J22.443
G3X56.736Y47.94711.853J-8.959
G2X55.31Y47.6751-4.834J11.597
G3X51.87Y46.60813.222)-7.106
X50.418Y45.94717.11J-8.549
X47.898Y44.16816.62J1-6.027
X46.294Y41.51917.248J-3.637
X46.64Y38.93517.269J-0.811
X47.292Y37.89617.394J1.749
X48.02Y37.107114.868J6.383
X48.948Y36.367116.15J9.605
X50.598Y35.36117.083J4.964

G1X-107.892Y20.5557-1.914
G3X-107.922Y17.3022-2.03916.868J-1.658
X-106.68Y15.7247-2.10617.63J2.09
X-103.484Y13.8217-2.20715.503J3.001
X-102.5Y13.4527-2.23212.493J2.812
X-99.352Y12.7072-2.30513.581J5.53
X-96.204Y12.4372-2.37411.872J6.19
X-93.14Y12.5817-2.44110.19336.155
G1X-91.708Y12.7822-2.474
G3X-86.766Y14.4927-2.611-2.057J5.615
X-84.748Y20.162Z7-2.8891-4.247)3.68
X-85.53Y20.9797-2.9311-3.292J-1.075
X-89.598Y22.9797-3.0671-4.602J-2.645
X-91.308Y23.3597-3.1111-2.105J-3.589
X-104.328Y20.4682-3.4891-1.725]-4.893

X52.022Y34.721110.978J11.5
X57.218Y33.37914.643J5.805
X59.36Y33.16513.073J12.601
X61.074Y33.08810.761J3.644
X62.258Y33.09710.267J1.969
X64.Y33.2051-0.031J3.811
X65.372Y33.3431-0.238J2.954
X66.708Y33.5431-0.948J4.386
(G1X68.038Y33.815
G3X73.528Y36.0561-3.5J7.088
X75.778Y38.0841-5.305)4.27
X76.232Y38.7761-73.927J24.615
G2X76.504Y39.44318.888J-1.463
G3X76.64Y40.0231-4.821J0.863
X76.484Y42.0261-8.894J0.658

KKHA

141




I'OCT 3.1404-86

®Popma 5a

Konmpoanue nHpopManyy, cogepxanue Kaapa

Konupoanue nHpopManmu, cofepkaHne Kajapa

X75.826Y43.2321-5.836J-0.946
X75.194Y43.9891-3.957J-1.207
X73.634Y45.2811-5.878J-2.668
X72.398Y45.9941-5.858J-4.454
X71.066Y46.6111-6.632J-6.485
G1X69.844Y47.064
G3X66.336Y47.9211-4.603J-7.195
G1X64.754Y48.145
G2X63.222Y48.26412.582J19.037
G1X61.666Y48.323
G1X59.486Y48.1127-1.635
G3X56.816Y47.632Z-1.68412.487J-9.025
G1X55.188Y47.1917-1.716

G1Z-1.4

G0Z10.

X-96.452Y-10.823

Z2.4

G1Z-1.6
G3X-98.33Y-10.97310.31J-4.976
G2X-99.84Y-11.1791-14.796J52.547
G3X-104.722Y-12.51312.748J-7.932
X-107.908Y-14.27915.432)-6.503
G2X-108.8Y-15.0571-141.563J80.532
G1X-109.466Y-15.836
G3X-110.15Y-17.144122.068J)-6.471

G3X51.986Y45.8547-1.79114.538J-7.059
X50.684Y45.023Z-1.82918.45]-7.292
X49.106Y43.4617-1.89416.549J-4.289
X48.61Y42.6182-1.92718.501J-2.958
X48.444Y40.196Z-2.0217.033J-1.454
G1X48.72Y39.4927-2.048
(G3X49.29Y38.6442-2.083127.828J8.876
X56.996Y35.0217-2.30315.933J2.45
X61.542Y34.7217-2.411.996J6.365
X63.248Y34.8382-2.4361-6.949J53.868
X70.894Y37.5082-2.6471-1.134J5.697
G1X71.404Y37.9482-2.67
G3X72.47Y41.235Z-2.8251-5.202J2.531
X71.532Y42.8317-2.9031-5.913J-0.872
X69.556Y44.2597-2.9851-5.4J-2.681
X67.904Y44.9727-3.0371-6.715J-6.944
X55.174Y44.7287-3.3711-3.022)-4.316
X51.582Y40.196Z-3.62613.258J-3.913
X57.234Y36.3497-3.88314.893J0.633
G1X58.29Y36.1442-3.912
G3X64.042Y36.114Z-4.06711.485J4.493
X65.212Y36.33Z-4.1011-0.695J2.778
X66.588Y36.7127-4.1431-1.543J3.594

X-110.24Y-17.59311.58J-0.386
G2X-110.368Y-18.2081-9.754J0.695
G3X-109.902Y-20.20916.278J-0.283
X-107.578Y-22.79917.511J1.814
X-106.988Y-23.17912.938J1.973
G1X-106.054Y-23.718
G3X-102.642Y-25.05216.099J6.042
X-100.506Y-25.54213.097J5.345
X-98.134Y-25.90213.65J9.88
X-95.91Y-26.03412.434J15.762
X-91.634Y-25.85110.419J7.667
G1X-89.884Y-25.578
G3X-84.988Y-24.1171-2.849J7.553
X-81.688Y-22.0391-5.086J5.731
G1X-81.152Y-21.497
G3X-80.242Y-20.061-7.228J3.078
X-79.982Y-19.2461-3.361J0.952
G1X-79.922Y-18.974
G3X-80.318Y-16.5521-7.894J0.572
G1X-80.76Y-15.861
G3X-82.38Y-14.2391-8.202J-3.079
X-83.802Y-13.3221-6.692J-4.457
X-85.48Y-12.5241-7.704J-7.257

X69.518Y38.2797-4.261-2.702J3.993
X67.22Y44.283Z-4.631-4.03J2.34
X52.992Y42.2547-5.1121-2.823J-3.589
X54.946Y37.601Z-5.38714.248J-1.537
X56.258Y37.034Z-5.413.183J3.027
X69.99Y39.28112.607J3.649
X69.476Y42.7431-4.152)1.432
(G1X68.806Y43.291
G3X67.864Y43.861-2.695J)-1.75
X66.676Y44.3691-3.668J-3.683
X63.148Y45.1161-2.592]J-3.664
X61.222Y45.1961-0.906J-5.068
X55.342Y37.40610.125J)-4.497

X-87.142Y-11.9261-5.808J-7.204
X-90.332Y-11.1831-4.095J-6.705
G2X-91.906Y-10.973111.478J44.539
X-93.264Y-10.84712.247J14.065
X-94.87Y-10.79710.411J12.883
X-96.562Y-10.9457-1.6271-7.657J41.261
X-98.032Y-11.1557-1.6531-2.266J6.526
G3X-102.776Y-12.4247-1.74912.947]-8.359
X-104.882Y-13.447-1.80215.626J-6.883
X-108.06Y-16.7997-1.94215.422)-4.621
X-108.08Y-19.074Z-2.0316.828J-1.165
G1X-107.734Y-19.8252-2.06
G2X-107.172Y-20.606Z-2.0921-64.978J-23.801
G3X-106.196Y-21.5137-2.13218.266J3.86
X-97.75Y-24.3287-2.34315.341J3.438
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X-93.114Y-24.277-2.4411.003J6.218
X-88.244Y-23.092-2.5561-1.438J6.068
X-86.098Y-21.939Z-2.6261-3.62J4.452
X-84.794Y-16.5727-2.8831-4.615]3.284
X-86.854Y-14.9457-2.9761-5.57J-2.384
X-96.378Y-13.2597-3.2351-3.961J-3.619
X-103.656Y-15.7187-3.46310.813J-5.124
X-102.698Y-21.5132-3.77714.3)-2.562
X-101.304Y-22.187-3.82614.736J4.254
X-101.304Y-22.187-3.82614.736J4.254
X-98.104Y-23.016Z-3.91913.206J4.186
X-91.378Y-22.7927-4.09811.378J4.673
X-88.254Y-21.6617-4.21-1.929J4.31

G2X76.492Y-41.98819.274J-1.563
G3X76.632Y-41.4081-4.881J0.885
X76.588Y-39.7391-9.194J0.715
X75.832Y-38.1791-6.12J-0.656
X75.464Y-37.71-2.053J-0.517
G1X74.986Y-37.182
G3X73.668Y-36.1411-6.658J-3.485
X72.436Y-35.431-6.194J-4.748
X71.106Y-34.8041-6.827J-6.577
(G1X69.858Y-34.338
G3X66.336Y-33.4731-4.04J-6.
G2X64.776Y-33.262121.406J80.586
X63.222Y-33.12811.546J11.299

X-88.746Y-15.103Z-4.6031-3.452J3.154
X-90.34Y-14.502Z7-4.661-3.533J-3.86
X-103.492Y-16.735Z-5.111-2.332J-3.933
X-101.61Y-21.535Z-5.39314.212)-1.667
X-94.128Y-22.8957-5.413.25J3.117
X-87.18Y-16.3131-0.486J4.465
X-94.272Y-13.9451-3.962J-2.093
X-101.196Y-21.7371-0.419J-4.478
G1z-1.4

G0Z10.

X60.084Y-33.104

72,4

G1zZ-1.6
G3X57.906Y-33.29110.934J-67.567
X56.332Y-33.53310.651J-3.494
X53.066Y-34.35411.955J-5.928
G1X52.1Y-34.689
G3X50.466Y-35.42617.945)-9.627
X47.91Y-37.21116.534J-6.029
X46.232Y-40.2717.151J-3.606
X46.656Y-42.49617.096J-0.446
X47.318Y-43.52517.695J1.905
X48.242Y-44.47416.674J2.658

X61.666Y-33.06910.504J11.814
G3X58.82Y-33.378Z-1.64712.871J-16.621
X56.958Y-33.7342-1.68117.469J-20.952
X53.652Y-34.7582-1.74913.39J-7.321
X51.978Y-35.5457-1.79116.693J-7.958
X50.604Y-36.4357-1.83117.505J-6.501
X48.634Y-38.7182-1.92416.401J-4.116
X48.306Y-40.1962-1.9817.597J-1.592
X48.446Y-41.2227-2.0216.211J-0.09
G1X48.748Y-41.9572-2.049
G1X49.366Y-42.8432-2.086
G3X51.324Y-44.4347-2.1616.057J2.629
G1X52.178Y-44.8997-2.186
G3X55.73Y-46.1237-2.27414.404J4.489
G1X56.922Y-46.3642-2.301
G3X59.722Y-46.6452-2.36111.784J5.273
X62.6Y-46.6062-2.42210.59J4.873
X65.178Y-46.2772-2.481-0.593J5.019
G1X66.314Y-46.0262-2.507
G3X70.318Y-44.3227-2.6241-2.805J5.324
X71.468Y-38.5097-2.9061-4.518J3.382
X69.574Y-37.149Z7-2.9851-5.19J-2.606

G1X49.006Y-45.064
G3X50.33Y-45.901110.396J7.543
X53.76Y-47.27716.265J6.053
X57.218Y-48.01813.695J6.23
X58.716Y-48.1913.579J13.901
G2X60.184Y-48.2921-2.486J-20.574
G1X61.666Y-48.323
G3X63.34Y-48.2551-1.379J22.272
G2X64.64Y-48.15511.49J-7.547
G3X66.71Y-47.8511-1.957J8.579
G1X68.026Y-47.568
G3X73.5Y-45.3641-3.263J6.854
X74.766Y-44.4261-4.284J3.57
X75.658Y-43.4951-7.176J4.009
G1X76.216Y-42.655

X67.902Y-36.4262-3.0381-6.458J-6.623
X65.656Y-35.8332-3.0991-3.154J-4.61
X59.064Y-35.6632-3.2621-1.9J-4.802
X52.164Y-38.7862-3.50111.31J-4.914
G1X51.768Y-39.4322-3.535
G3X55.528Y-44.557-3.83114.815J-1.136
X65.226Y-45.0642-4.10112.864J3.892
G1X66.266Y-44.7917-4.133
G3X70.602Y-41.6572-4.3471-2.463J4.02
X69.572Y-38.4857-4.5291-4.559J0.888
(G1X69.024Y-38.0452-4.558
G3X68.62Y-37.789Z-4.5761-1.798J-1.216
X67.292Y-37.135Z-4.6281-4.567J-3.973
X61.666Y-36.1322-4.7971-2.942]-3.804
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X55.558Y-37.2642-4.9831-0.004J-4.674
X53.35Y-38.72-5.08413.087J-3.516
X52.518Y-41.2227-5.22914.16J-1.981
X54.94Y-43.7932-5.38714.475J0.537
G1X55.382Y-44.0117-5.401
(G3X68.388Y-43.5737-5.413.043J3.315
X70.382Y-40.0971-3.465J2.875
X52.52Y-41.161-4.457]-0.602
X55.342Y-43.99314.49J0.469

X88.736Y-5.652-1.85315.65J-4.249
(G1X88.198Y-6.203Z-1.876
(G3X87.208Y-7.982-1.94516.764J-2.843
X87.352Y-10.2532-2.03217.197J-0.91
X88.436Y-11.8117-2.09717.491J1.731
X89.682Y-12.8342-2.14517.054J3.597
X95.046Y-14.9127-2.28615.118J3.836
X97.884Y-15.29827-2.34812.521)6.462
X101.294Y-15.302Z-2.42110.869J6.853

Gl1Z-1.4 X102.996Y-15.1187-2.4581-1.805J10.392
G0Z10. X104.71Y-14.7927-2.4991-2.183J7.033
X99.614Y-1.747

724

G1z-1.6 (G1X105.844Y-14.497-2.527

G3X97.884Y-1.83810.188J-5.928
X95.556Y-2.12314.794J-22.119
X93.928Y-2.44411.76J-5.657
X92.4Y-2.85611.633J-3.945
X90.778Y-3.41812.283J-4.159
X88.67Y-4.43414.121J-5.331
X87.49Y-5.23614.042J-3.591
X85.784Y-6.96416.526J-4.293
X85.384Y-7.78719.707J-2.801
X85.062Y-8.74614.207J-1.2
(G2X85.006Y-9.451-3.522J-0.217
G3X85.394Y-10.97715.698J-0.055
X86.074Y-12.12914.333J0.653
X87.798Y-13.73815.742J2.04
X91.984Y-15.77216.551J4.65
X94.952Y-16.51714.458J7.027
G2X96.22Y-16.7251-1.745J-6.397
G3X97.54Y-16.86111.515J5.677
X99.614Y-16.97711.062J4.813
X102.58Y-16.90910.36J8.403
X104.438Y-16.7041-4.771J23.835
(G2X105.938Y-16.4515.645J)-15.442
G3X107.736Y-16.0141-6.949J15.467

(G3X109.552Y-12.6832-2.6431-3.288J5.23
X111.278Y-10.352Z-2.7571-5.04233.192
X111.22Y-8.6462-2.8361-6.67J0.739
X110.802Y-7.8482-2.8751-11.067J-2.473
X109.184Y-6.301Z-2.9571-5.87J-2.084
X107.674Y-5.4817-3.0091-7.193J-5.86
X105.196Y-4.6662-3.081-3.602J-4.131
X93.348Y-5.627-3.3891-2.281J-4.711
X91.214Y-7.1392-3.48213.748J-3.767
X95.286Y-13.52827-3.85914.487J-2.089
X102.198Y-14.0417-4.05112.381J4.149
X109.08Y-7.9597-4.4821-1.026J4.595
X107.52Y-6.5322-4.5731-4.677J-1.631
X103.97Y-5.1857-4.6971-3.521J-2.795
X93.658Y-6.2742-5.0071-1.807J-4.195
X91.518Y-8.2857-5.13513.175J-2.979
X92.762Y-11.8597-5.34514.33J-1.087
X94.302Y-12.7392-5.40213.862J2.6
X97.408Y-13.63Z7-5.412.887J3.234
X106.304Y-12.70411.441J4.221
X94.548Y-5.8991-3.02J3.333
X94.106Y-12.64912.858J-3.472

G1X109.19Y-15.55
(G3X110.632Y-14.9511-10.621J13.527
X114.004Y-12.6491-5.119J5.517
X115.088Y-11.1691-9.679J4.385
X115.214Y-7.8681-8.468J1.811
G1X114.752Y-6.99
G3X112.264Y-4.6851-7.12J-2.355
X110.866Y-3.8991-10.888J-8.98
X107.288Y-2.6081-5.958J-6.373
X101.196Y-1.7521-3.663J-7.186
(G2X99.614Y-1.7997-1.6121-0.651J4.276
G3X96.89Y-2.175Z-1.65914.656J-19.547
X94.768Y-2.6487-1.69914.994]-12.628
X91.294Y-3.939Z-1.77514.184J-7.441
X89.894Y-4.7447-1.81416.053J-5.978

G1Z-1.4

G0Z10.

X99.614Y16.977

Z2.4

G1Z-1.6
G3X96.306Y16.73810.14J-6.826
X94.62Y16.451128.626J-85.373
X91.746Y15.69313.166J-7.743
X89.962Y14.97315.191J-7.351
X88.55Y14.22818.914J-9.137
X87.436Y13.491118.71J-14.722
X85.58Y11.36515.502J-3.669
X85.1Y10.22819.921J-2.685
(G2X85.006Y9.5181-6.59J0.084
(G3X85.234Y8.17815.741J-0.187
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X85.662Y7.157111.884J1.966
X87.084Y5.5519.029J3.031
X92.388Y2.84516.68J3.896
X94.92Y2.22814.371J7.362
X97.534Y1.86715.505J17.39
X98.432Y1.81610.421J1.717
G2X99.608Y1.7471-0.247J)-4.634
(G3X104.26Y2.0210.361J6.989
X109.506Y3.3271-1.948J7.193
G1X110.54Y3.749
G3X111.138Y4.0421-2.103J2.446
X112.468Y4.8161-8.03J7.57
X115.27Y8.0411-5.815J4.443

X91.34Y8.7462-5.23812.967J-3.452
X93.74Y6.2732-5.39214.475]0.644
X103.356Y5.1487-5.413.261J3.1
X109.148Y8.6651-1.545J4.223
X109.154Y10.0571-4.684J0.704
X108.272Y11.4231-4.852J-0.812
X104.26Y13.4021-4.049J-2.098
X98.23Y13.7531-2.001J-4.064
X95.104Y13.05211.046J-4.423
X92.482Y7.11512.572J-3.682
X94.87Y5.77113.962J2.319

X115.238Y10.8231-8.88J1.339
X115.022Y11.2671-2.584J-0.391
G1X114.568Y11.959
G3X112.002Y14.2311-7.214J-2.578
X109.058Y15.5981-6.737J-5.778
X107.448Y16.0951-12.046J-18.591
G1X105.822Y16.472
G2X104.234Y16.732132.855J101.773
G3X102.63Y16.9041-11.993J-53.972
X100.986Y16.9727-1.6011-1.242J-10.095
G1X99.65Y16.9357-1.612
G3X97.982Y16.7462-1.64112.654J-13.714
G2X96.314Y16.4557-1.6711-6.883J18.345
G3X92.986Y15.527-1.73813.263J-7.756
X90.192Y14.1787-1.80815.094J-6.701
X87.106Y9.68527-1.9915.428J-4.376
X88.546Y6.839Z-2.10516.443J0.116
X89.356Y6.1497-2.13714.762J2.329
(G1X90.128Y5.647-2.163
G3X93.904Y4.1082-2.26214.752J3.93
G1X94.87Y3.8722-2.284
(G3X99.924Y3.3842-2.39112.4335.797
X107.502Y4.863Z-2.5691-0.177J6.048
X111.19Y8.096Z-2.7391-3.885J4.358

G1zZ-1.4

G0Z10.

X85.384Y-19.251

Z2.4

G1Z-1.6
(G3X82.152Y-19.56811.353J-11.155
X80.538Y-19.881131.698J-83.02
X78.212Y-20.51615.267J-11.024
X74.74Y-22.13614.772J-6.855
X72.668Y-23.9315.951J-4.635
X72.098Y-24.70613.164J-1.599
X71.586Y-27.79416.962J-2.133
X71.99Y-28.81142.564J7.952
X72.672Y-29.77514.992J1.222
X73.012Y-30.16813.259J1.173
G1X73.618Y-30.736
G3X76.388Y-32.44616.707J4.017
X78.448Y-33.25916.287J6.903
X80.654Y-33.84514.882J7.862
X82.356Y-34.15619.844J25.637
X84.888Y-34.41112.598J9.615
X87.064Y-34.46710.939J7.575
X90.128Y-34.2831-0.595J11.37
X93.39Y-33.7031-2.723J10.258

X111.126Y10.3522-2.8431-6.013J1.045
X108.79Y12.6897-2.9671-5.658J-1.368
X99.342Y14.5597-3.2251-4.088J-3.427
X94.616Y13.6482-3.35210.661J-5.236
X90.682Y10.8747-3.52612.967J-4.187
(G1X90.434Y10.328Z-3.554
(G3X96.59Y4.9037-3.914.871J-0.822
X98.18Y4.6667-3.94312.2)5.932
X107.516Y6.3697-4.2210.928J4.707
X108.512Y7.1157-4.2691-5.215]4.018
X109.552Y9.016Z-4.3771-4.514J2.258
X104.428Y13.4587-4.681-4.64J0.283
X102.044Y13.851Z-4.7521-2.163J-4.551
X96.266Y13.4477-4.9191-0.844J-4.49
X94.418Y12.847-4.98212.5991-4.96

G1X94.87Y-33.285
G3X96.622Y-32.6391-6.345J9.513
X98.848Y-31.4451-4.909J5.692
G1X99.672Y-30.849
(G3X101.486Y-28.7391-7.283J4.38
X101.716Y-28.1641-2.201J0.739
X101.95Y-26.881-6.455J1.234
X101.702Y-25.3971-8.018J0.079
X100.578Y-23.6671-10.974J-2.611
(G1X99.788Y-22.927
G3X98.37Y-21.9441-8.316J-5.255
X96.452Y-20.9921-6.962J-6.057
X92.922Y-19.8851-4.864J-5.791
X91.512Y-19.6121-7.409J-18.093
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X88.944Y-19.3071-3.577J-12.197
X86.964Y-19.2171-1.17J-7.449
X84.242Y-19.5062-1.64414.846]1-26.232
X83.108Y-19.7167-1.66510.803J-3.031
X81.032Y-20.1917-1.70512.12J-6.005
X74.484Y-23.917-1.88613.484J-6.368
X73.7Y-25.372Z-1.94316.493)-2.524
X73.85Y-27.7952-2.03617.079J-0.995
X74.946Y-29.3477-2.10117.515J1.78
X76.404Y-30.4682-2.15415.633J2.867
G1X77.092Y-30.879Z-2.175

G3X-60.49Y-44.32219.813J-3.918
G2X-60.664Y-45.0331-7.653J0.583
G3X-60.392Y-47.13816.509J-0.637
X-60.136Y-47.67512.004J0.194
X-59.476Y-48.6214.075J0.893
X-57.356Y-50.40316.003J2.363
G1X-56.922Y-50.667
G1X-55.856Y-51.214
G3X-53.444Y-52.14815.71236.132
X-50.598Y-52.83614.875J]8.26
X-47.436Y-53.21813.621J11.523
X-45.458Y-53.2812.766J36.461
X-41.31Y-52.96910.074J6.591

G3X79.154Y-31.757Z-2.2315.147J5.008
X81.152Y-32.312-2.27713.251J4.689
G1X82.186Y-32.516Z7-2.3
G3X88.77Y-32.6867-2.44211.96J5.968
X91.962Y-32.0632-2.5171-1.433J6.025
X97.304Y-28.7732-2.7111-2.817J5.016
X93.1Y-22.556Z-3.041-5.262J1.685
X91.64Y-22.1397-3.081-3.477J-5.233
X89.884Y-21.8117-3.1261-2.244)-4.676
X78.89Y-23.6072-3.4251-1.4J-5.026
X77.31Y-25.0752-3.50914.446J-3.342
XT77.47Y-28.5547-3.68814.698J-1.633
G1X78.012Y-29.1267-3.721
G3X90.88Y-31.1147-4.11314.245J2.333
X91.8Y-30.8487-4.1421-1.771J3.603
X93.5Y-30.1297-4.2021-3.866J5.428
X95.Y-29.0482-4.2751-3.448J3.195
X86.322Y-22.2977-4.8151-4.11J2.128
X78.986Y-24.5082-5.06210.227J-4.525
X78.228Y-25.2997-5.11116.56J-3.628
X78.176Y-28.2662-5.2814.302J-1.521
X79.1Y-29.2427-5.3414.234J1.409
X80.512Y-30.1042-5.415.982J4.174

X-38.936Y-52.5281-1.147J4.904
X-36.99Y-51.9721-2.181J4.943
X-33.038Y-50.0551-4.127J6.232
X-32.062Y-49.2651-4.841J3.534
X-31.07Y-48.1771-6.898J3.798
G1X-30.821Y-47.732
G1X-30.57Y-47.288
G3X-30.516Y-44.1491-7.209J1.631
X-31.464Y-42.6371-11.196J-2.684
X-32.436Y-41.7081-6.982J-3.061
G1X-33.204Y-41.144
G3X-36.426Y-39.5291-6.079J-4.452
G1X-37.558Y-39.14
G3X-40.712Y-38.4241-3.496J-5.598
X-42.988Y-38.1321-2.007J-5.459
X-44.668Y-38.0371-4.561J-36.531
X-46.446Y-38.1127-1.6131-0.261J-2.215
X-50.126Y-38.7227-1.67811.072J-6.306
X-51.242Y-39.005Z-1.710.996J-2.657
X-53.438Y-39.752Z-1.74612.74J-5.209
X-56.174Y-41.2467-1.8215.01J-5.961
X-58.316Y-43.6837-1.91915.918J-4.054

X93.142Y-23.69613.103J3.257
X79.038Y-24.5081-3.21J-3.155
X78.144Y-25.49115.164J-2.941
X80.64Y-30.16314.295J-1.355
G1z-1.4

G0Z10.

X-45.854Y-38.03

72,4

G1z-1.6
G3X-49.266Y-38.2710.11J-6.982
G1X-50.404Y-38.438
G3X-53.902Y-39.30613.12J-8.489
X-56.798Y-40.56614.87J-7.06
X-58.89Y-42.04816.27J-5.534
G1X-59.452Y-42.616

X-58.65Y-45.1257-1.97518.113J-1.673
X-58.498Y-46.0717-2.01315.225J-0.054
X-58.06Y-47.115Z-2.05514.344J0.366
X-51.986Y-50.8787-2.25916.126J1.836
X-50.544Y-51.2177-2.29314.899J9.483
X-47.436Y-51.603Z-2.36212.65J7.355
X-45.656Y-51.6337-2.410.823J11.213
X-43.898Y-51.53Z-2.4391-0.485J8.008
X-41.11Y-51.09Z-2.5031-1.548J7.327
X-39.402Y-50.5987-2.5461-2.767J5.785
X-37.73Y-49.9177-2.5941-3.819J5.543
X-36.288Y-49.035Z-2.6441-6.831J6.322
X-35.338Y-48.178Z-2.6881-5.576J3.652
X-34.428Y-46.546Z-2.7641-6.134J2.587
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G1X-34.342Y-45.8427-2.796
G3X-34.478Y-45.0312-2.8331-37.647J-2.768
X-35.522Y-43.427-2.911-6.384J-1.176
X-44.668Y-40.4287-3.1761-4.813J-2.366
X-52.398Y-41.9017-3.3831-0.229J-5.205
X-55.254Y-44.5747-3.53913.651J-3.668
X-50.042Y-49.9147-3.87714.834J-0.947
X-41.622Y-49.9917-4.11312.183J4.247
X-36.368Y-44.7657-4.4531-1.969J4.263
X-39.384Y-42.209Z-4.6151-4.471J-0.916
X-45.258Y-41.097Z-4.7891-2.966J-3.397

G3X-60.19Y33.7481-6.402J1.78
X-60.28Y35.4541-8.821J0.623
X-61.008Y36.9141-10.512)-1.844
X-62.478Y38.3921-6.338J-2.229
X-63.07Y38.8511-3.008J-1.617
G1X-64.074Y39.46
G3X-66.652Y40.6041-5.758J-5.187
(G1X-68.118Y41.058
G3X-70.802Y41.6361-3.882J)-7.165
X-72.88Y41.871-3.18J-11.731
G2X-74.24Y41.95910.825]8.926
G3X-75.96Y41.9117-1.6121-0.16J-4.827
G2X-77.456Y41.76Z-1.6381-10.966J52.399

G1X-45.914Y-41.099Z-4.807
G3X-47.394Y-41.2072-4.84812.29]-18.347
X-49.148Y-41.4927-4.89911.108J-4.901
X-51.658Y-42.3477-4.98412.119J-4.458
X-53.746Y-47.427-5.313.107J-3.284
X-52.224Y-48.6247-5.38314.457J1.977
X-50.974Y-49.207Z-5.40113.325J2.935
X-37.948Y-48.1277-5.412.756J3.554
X-40.126Y-42.0341-3.763J2.472
X-53.724Y-47.4351-2.67J-3.619
X-51.438Y-49.01614.208J1.839
G1z-1.4

G0Z10.

X-75.896Y41.977

72,4

G1z-1.6
G3X-78.864Y41.78411.138J-14.579
X-82.222Y41.16612.586J-9.616
X-85.256Y40.16214.254J-8.073
X-89.566Y37.15815.207J-6.01
X-90.454Y35.50219.211J-3.359
G2X-90.614Y34.7861-4.134J0.102
G3X-90.292Y32.85215.826J-0.488

G3X-82.438Y40.5827-1.73412.509J-8.534
X-85.744Y38.9762-1.81714.209J-5.983
X-88.216Y36.332-1.92515.919J-4.377
X-88.438Y33.9832-2.01517.278J-1.521
X-88.056Y33.032-2.05316.674J0.844
X-83.072Y29.57-2.22816.229J1.752
X-78.918Y28.5477-2.32213.657J5.23
X-76.194Y28.3732-2.3811.673J7.696
X-74.256Y28.447-2.42110.04736.337
G1X-72.734Y28.5927-2.454
G3X-67.974Y29.9262-2.5741-1.824J6.048
X-65.376Y31.6812-2.6731-4.243J4.498
X-64.376Y33.2842-2.751-5.937J2.732
X-64.364Y34.8982-2.8241-6.081J0.831
G1X-64.656Y35.6022-2.858
G3X-66.21Y37.262Z-2.9451-6.201J-1.889
X-68.038Y38.282-3.011-4.944J-3.522
X-72.67Y39.4567-3.1371-3.596J-4.215
X-80.704Y38.7442-3.3421-1.163J-5.13
G1X-81.904Y38.2897-3.38
G3X-83.702Y37.247-3.44813.008J-3.489
X-84.692Y36.26527-3.50315.196J-3.252
X-84.594Y32.609Z-3.69214.669J-1.765

X-89.566Y31.56117.844J1.511
G2X-88.798Y30.7311-285.132J-132.425
G3X-85.26Y28.55717.038J3.921
X-82.25Y27.55315.734J6.962
X-78.972Y26.95113.558J7.152
G1X-77.28Y26.797
G2X-75.822Y26.7321-1.369J-19.599
G3X-73.648Y26.79810.251J4.859
X-71.09Y27.0371-1.333J10.666
X-66.334Y28.2241-2.666J8.318
X-62.9Y29.9781-5.408J7.01
X-61.112Y31.661-7.327J4.971
G2X-60.652Y32.37113.13J-3.869

X-84.274Y32.2492-3.71212.294J0.807
X-83.548Y31.6432-3.74816.062J3.219
X-78.864Y29.8527-3.90314.036J2.849
X-67.572Y31.7372-4.24711.634J4.501
X-66.25Y33.3517-4.3431-4.246J2.682
X-69.11Y37.722Z2-4.6111-4.59J0.918
X-71.294Y38.464Z-4.6861-3.352J-3.762
X-74.51Y38.9022-4.781-2.109J-4.574
X-83.286Y32.2092-5.3261-0.398J-4.524
X-81.854Y31.2362-5.38513.832J2.069
X-79.37Y30.3282-5.413.223J3.105
X-75.7Y29.86112.039J4.169
X-71.64Y30.27610.155J4.41
X-67.844Y31.9061-1.732J3.938
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X-66.672Y35.4791-3.746J2.449
X-74.192Y38.8161-4.345J-1.109
X-78.274Y38.6071-0.604J-4.174
X-83.528Y36.26111.374J-4.183
X-82.796Y31.81314.07J-1.905
X-80.966Y30.83313.96J2.778
G1z-1.4

G0Z10.

X85.384Y34.436

724

G1z-1.6

X74.404Y25.0127-2.07415.467J0.934
X74.996Y24.307Z-2.10413.524J1.068
G1X75.586Y23.792-2.127
G3X77.144Y22.793Z-2.17816.776J4.495
X79.106Y21.9567-2.2315.291J5.208
X81.136Y21.393Z-2.27813.356J4.847
G1X82.222Y21.174Z-2.302
(G3X86.99Y20.8762-2.40311.978J6.163
X90.356Y21.2517-2.4771-0.601J6.676
X91.824Y21.5877-2.5121-3.976J9.644
X94.Y22.376Z-2.5711-2.73J4.91
G1X94.894Y22.805Z-2.599

G3X82.27Y34.14410.621J-7.622
X80.428Y33.79115.456J-15.603
X78.616Y33.312114.882J-29.233
X74.76Y31.56814.371J-6.771
X73.672Y30.785113.502J-9.951
X72.23Y29.22718.646J-4.953
X71.604Y27.92121.168J-5.756
X71.558Y27.47111.473-0.3
G2X71.46Y26.8551-11.317J0.602
G3X71.718Y25.49516.561J-0.062
X72.26Y24.42417.206J1.255
X74.576Y22.23618.327J3.005
X78.51Y20.42116.494J5.066
X80.896Y19.8114.136J6.599
(G1X82.084Y19.579
(G3X85.334Y19.25313.222J11.826
G2X87.064Y19.2181-0.795J-30.298
G3X92.61Y19.8251-0.221J7.642
X93.588Y20.0441-0.899J2.669
X95.086Y20.4781-4.384J8.42
X100.144Y?23.2441-4.351)6.518
X101.202Y24.5081-6.014J3.255
X101.762Y25.6951-3.974J1.566
X101.872Y?27.6711-7.146J1.186

G3X97.294Y24.97-2.7091-4.188J3.79
X95.898Y29.7287-2.9441-5.267J1.703
X94.91Y30.3582-2.9821-2.985J-1.834
X93.448Y31.0217-3.0291-5.019J-4.792
X88.054Y32.05Z-3.171-3.218J-4.386
X78.652Y29.9237-3.4371-0.5J-5.153
X77.102Y28.2787-3.52814.181J-2.977
X77.788Y24.789Z-3.70914.777J-1.291
X88.92Y22.209Z-4.05614.364J2.119
X92.672Y23.186Z-4.1711-1.055J4.313
X94.87Y24.5197-4.2651-2.858J3.478
X95.606Y25.377Z-4.3171-5.37J2.81
X88.95Y31.282-4.741-4.423J1.395
X82.222Y30.787Z-4.9361-1.071J-4.421
X80.64Y30.207Z-4.9914.558J-7.045
X80.264Y23.7182-5.39413.061J-3.336
X83.046Y22.75Z-5.413.075J2.939
X91.602Y23.0711.849J4.054
X94.112Y24.2941-2.407J3.723
X92.782Y30.1731-3.675J2.561
X80.64Y23.5351-3.03J-3.324

X101.414Y?28.831-4.46J-0.277
X96.162Y32.8231-7.35J-1.974
X94.602Y33.3641-5.633J-7.284
G2X93.34Y33.716110.297J19.202
G3X91.22Y34.1291-7.874J-18.647
G1X90.178Y34.277
G3X87.088Y34.4712-1.5991-2.095J-10.418
X86.248Y34.405Z-1.61110.052J-1.684
X83.02Y33.961Z-1.66710.689J-5.664
X81.822Y33.715Z-1.6910.771J-2.725
X75.474Y30.809Z-1.84613.295J-6.787
X74.552Y29.8687-1.88415.266J-3.164
X73.754Y28.4867-1.93817.243J-2.834
X73.748Y26.1632-2.02717.288J-1.172

G1Z-1.4

G0Z10.

X-45.854Y53.276

Z2.4

G1Z-1.6
G3X-48.498Y53.10910.016J-5.444
X-50.662Y52.82512.058J-10.037
X-53.59Y52.10314.15J-10.272
X-58.356Y49.72514.497J-6.889
X-59.866Y48.16116.892J-4.292
G2X-60.308Y47.3981-17.252J4.59
X-60.606Y46.6081-21.177J3.575
G3X-60.382Y44.0917.371J-0.933
X-59.69Y42.91116.361J4.152
X-58.958Y42.12317.208J2.873
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X-58.102Y41.40113.618J1.655
X-54.272Y39.44216.387J4.33
X-52.676Y38.94913.344J4.522
X-50.5Y38.45613.701J6.715
G2X-48.722Y38.2031-42.48J-151.154
G3X-44.372Y38.04711.614J7.267
X-42.444Y38.181-0.236J5.3
X-40.116Y38.5191-4.193J16.559
X-38.792Y38.8071-1.427J4.183
G1X-37.898Y39.035
G3X-34.712Y40.2591-4.98J8.132

X-50.652Y50.0892-3.3331-2.672J-4.556
X-55.024Y44.4077-3.67112.684J-4.294
X-45.262Y40.872-4.0114.688J1.333
X-42.642Y41.1117-4.081-0.205J4.799
G1X-41.296Y41.3887-4.118
G3X-38.736Y42.3712-4.2031-2.029J3.967
X-37.972Y42.8057-4.2331-2.819J2.871
X-36.186Y45.2117-4.3711-3.896J2.816
X-37.992Y48.3657-4.5521-4.716J0.356
X-46.152Y50.1977-4.8141-3.701J-2.785
X-49.174Y49.8072-4.90410.434J-4.804

X-31.936Y42.151-5.813J5.722
X-30.954Y43.3581-6.2J3.223
X-30.486Y44.1981-7.837J2.637
G2X-30.26Y45.039136.615J-4.503
G3X-30.214Y45.6561-6.011J0.53
X-30.43Y46.9431-7.215J0.041
X-32.062Y49.2651-7.253J-1.244
G1X-32.652Y49.783
G3X-37.784Y52.2331-6.665J-4.413
X-39.626Y52.6941-5.827J-10.479
X-42.74Y53.1611-4.47J-12.083
G2X-44.298Y53.25910.986J10.92
X-45.854Y53.2632-1.6031-0.314J17.448
X-47.312Y53.1032-1.6291-1.902J6.938
X-48.974Y52.847-1.6581-5.254J15.149
G3X-50.664Y52.4617-1.69115.062J-12.419
X-53.764Y51.3932-1.75913.587J-6.863
X-55.336Y50.5857-1.8114.441J-14.844
X-56.522Y49.7772-1.83816.758J-5.582
X-58.366Y47.4427-1.93416.195J-3.794
X-58.592Y45.7612-2.17.481J-1.349
G1X-58.402Y44.9397-2.032

G1X-50.252Y49.5047-4.94
G3X-54.406Y46.2537-5.17112.419J-3.834
X-52.276Y42.7157-5.38914.482J-0.58
X-49.51Y41.6437-5.413.304J2.835
X-41.11Y41.71812.03J3.962
X-49.814Y49.5911-2.177J3.935
X-52.194Y42.66812.176J-3.938
X-50.598Y41.95916.506J6.528
G1Z-1.4

G0Z10.

X-75.896Y-26.734

724

G1Z-1.6
G3X-78.266Y-26.89310.117J-5.34
X-80.096Y-27.12310.516J-3.994
X-83.7Y-27.98111.926J-6.369
X-87.878Y-30.00214.153J-6.38
X-88.976Y-30.90615.504J-3.967
G1X-89.498Y-31.472
G3X-90.478Y-33.254110.581J-3.867
G2X-90.622Y-33.9641-6.695J0.319
G3X-90.112Y-36.25616.764J-0.409

G3X-57.72Y43.7287-2.08315.904J1.008
X-55.37Y41.7937-2.17416.059J2.355
X-53.774Y41.0332-2.21916.645J6.175
X-51.978Y40.4317-2.26414.388J5.577
X-45.954Y39.67Z-2.39413.009J5.567
X-44.322Y39.73272-2.4281-1.043J19.057
X-41.134Y40.2072-2.4991-1.339J7.401
X-39.6Y40.633Z-2.5361-4.419J8.872
X-34.758Y43.9282-2.7181-3.117J4.827
X-34.518Y44.4457-2.7411-2.891J0.942
G1X-34.372Y44.964Z-2.765
G3X-34.394Y46.0032-2.8111-7.036J0.442
X-34.664Y46.749Z7-2.8461-6.006J-0.705
X-35.988Y48.3362-2.9251-6.036J-1.586
X-39.734Y50.1597-3.0491-4.697J-2.952

X-89.48Y-37.25817.099J1.688
X-88.38Y-38.342112.923J5.88
X-84.992Y-40.26816.705J4.189
X-82.274Y-41.15315.721J7.299
X-79.058Y-41.76114.192J8.652
X-75.798Y-41.97812.608J13.384
X-74.014Y-41.94210.17J6.845
X-71.74Y-41.7651-2.172J17.656
X-70.562Y-41.5791-0.618J2.982
X-65.09Y-39.9711-2.189J6.855
X-62.984Y-38.7961-5.86J6.312
X-61.928Y-37.9481-14.828J9.831
X-61.122Y-37.0591-7.958J4.145
G2X-60.616Y-36.269194.179J-29.75
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G3X-60.248Y-35.1811-4.629J1.342
X-60.148Y-34.3911-5.427J0.739
X-60.654Y-32.3641-7.44J0.1
X-62.484Y-30.3141-7.225J-1.994
X-62.968Y-29.9331-2.584J-1.378
X-66.528Y-28.1551-6.826J-5.054
X-71.052Y-27.0421-4.978J-7.263
X-73.62Y-26.7827-1.5991-5.122]-21.943
X-75.206Y-26.777Z-1.6061-0.411J)-2.788
X-76.03Y-26.801Z-1.6131-0.135J-1.248
G2X-77.178Y-26.9317-1.6331-0.991J3.042

X-78.388Y-30.069Z-4.8891-0.869J-4.431
G1X-79.058Y-30.196Z-4.909
G3X-82.544Y-31.5932-5.03412.01J-4.295
X-82.02Y-37.393Z-5.38113.602J-2.743
X-80.156Y-38.1587-5.412.918J2.602
X-72.632Y-38.64212.392J3.732
X-66.572Y-33.4751-1.362J4.271
X-70.804Y-30.4921-4.329J-0.829
X-74.61Y-29.8771-2.267J-3.766
X-82.324Y-37.2191-0.384J-4.482
X-80.804Y-37.94815.663J5.143

G1X-77.728Y-27.Z-1.643 G1zZ-1.4
G3X-80.822Y-27.633Z-1.712.26J-7.738 G0Z10.
X-83.742Y-28.643Z-1.76214.532J-8.105 X-102.776Y7.617
X-86.82Y-30.5847-1.85214.846J)-5.424 Z2.4
X-87.186Y-30.932-1.86712.722)-1.664 G1Z-1.6

X-88.25Y-32.4517-1.92717.05J-3.317
X-88.426Y-34.7987-2.01617.332J-1.452
X-88.038Y-35.732Z-2.05317.14J0.999
X-85.68Y-38.007Z-2.15516.573J1.964
X-84.004Y-38.8667-2.20316.274J5.281
X-82.008Y-39.5537-2.25314.3J5.182
G1X-80.872Y-39.835Z-2.279
G3X-76.412Y-40.329Z-2.37512.337J5.271
X-75.43Y-40.323Z-2.39610.225J1.724
X-69.944Y-39.5157-2.5211-0.168J5.627
X-67.336Y-38.45Z-2.5961-2.531J4.43
X-66.414Y-37.9017-2.6281-4.194J3.991
X-65.408Y-37.062Z-2.6731-4.902J3.508
X-64.384Y-35.435Z-2.7511-5.624J2.665
X-64.344Y-33.897-2.8231-6.001J0.851
X-65.952Y-31.647Z-2.9351-6.024J-0.894
X-69.444Y-29.9157-3.0531-4.959J-3.254
X-72.91Y-29.2447-3.1431-2.806J-4.671
G1X-74.126Y-29.1497-3.173

G3X-105.744Y7.39411.27J-13.457
X-109.004Y6.75912.576J-9.031
X-110.734Y6.24113.508J-6.831
X-112.358Y5.58517.134J-9.67
X-113.884Y4.758110.314J-10.284
X-116.466Y2.42215.756J-4.705
G1X-116.916Y1.546
G3X-117.172Y0.593133.498J-4.988
X-116.994Y-1.25416.939J-0.59
X-116.178Y-2.76514.9J0.513
X-115.692Y-3.35913.761J1.193
G1X-115.092Y-3.911
G3X-112.282Y-5.61917.723J4.917
X-110.406Y-6.35215.862J6.54
X-106.444Y-7.28914.65J7.267
X-105.644Y-7.40110.795J2.07
X-102.95Y-7.61112.798J13.499
X-101.158Y-7.61610.582J28.874
X-98.154Y-7.3811-1.624J15.328

G3X-80.152Y-29.807Z-3.3261-0.441J-5.212
X-80.816Y-30.004Z-3.34511.056J-2.156
X-82.486Y-30.72-3.39814.703J-6.489
X-85.338Y-34.1187-3.58713.686J-3.543
X-79.01Y-38.8432-3.89814.94J-0.114
X-72.668Y-38.9227-4.0711.701J4.576
G1X-71.686Y-38.739Z-4.099
G3X-68.854Y-37.756Z-4.1931-1.814J4.126
X-67.848Y-37.1897-4.2341-5.784J5.632
X-66.426Y-33.1697-4.4681-3.853J2.754
X-67.348Y-32.084Z-4.5341-4.754J-1.378
X-68.394Y-31.379Z-4.5831-2.866J-1.579
X-69.522Y-30.8127-4.6281-6.481J-5.873
X-73.57Y-29.882Z-4.7531-2.901J-3.651

X-95.234Y-6.8171-2.85J9.55
X-93.238Y-6.2331-4.663J9.111
X-90.91Y-5.2021-4.187J5.898
G1X-90.118Y-4.757
G3X-87.43Y-2.2361-5.486J4.545
G2X-87.086Y-1.567115.086J-3.502
G1X-86.832Y-0.735
G3X-86.748Y0.0991-13.841J1.11
G2X-86.838Y0.76618.06J0.873
X-87.1Y1.6123.629J4.158
G1X-87.548Y2.434
G2X-88.02Y3.03917.744J3.368
G1X-88.27Y3.321
(G1X-88.85Y3.861
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G3X-90.386Y4.9091-6.793J-4.171
X-91.634Y5.5791-8.516J-7.296
X-96.51Y7.11-5.225J)-5.663
X-98.106Y7.3751-2.792J)-6.818
X-100.946Y7.6117-1.5991-3.789J-18.406
X-101.888Y7.5877-1.6061-0.143J-1.822
X-103.516Y7.4627-1.62610.027J-2.899
X-105.042Y7.2432-1.65310.488J-3.13
X-109.128Y6.2127-1.73312.71J-7.909
X-111.656Y5.0462-1.79514.241J-5.869
X-112.328Y4.6437-1.81412.587J-2.502
X-114.244Y2.9317-1.88615.402)-4.146
X-115.008Y1.5447-1.94117.336J-2.768

(G3X93.26Y23.761-0.13J4.518
X94.546Y24.6281-4.464J3.978
X79.058Y29.2011-3.912J2.219
X77.88Y27.67113.955J)-2.401
X82.322Y22.92714.419J-0.824
X84.188Y22.53312.704J5.1
X86.964Y22.353Z-5.60311.268J4.348
X94.042Y24.2487-5.841-0.11J4.457
X90.224Y30.9892-6.3011-3.645J2.608
X79.058Y29.2017-6.6621-1.752J-4.138
X77.88Y27.671Z-6.75513.955J-2.401
X82.322Y22.9277-7.06714.419J-0.824
X84.188Y22.533Z-7.12412.704J5.1

X-115.178Y0.3092-1.98818.91J-1.23
X-114.922Y-0.8417-2.03318.8J0.401
X-113.868Y-2.384Z-2.09717.06J1.546
X-112.684Y-3.3847-2.14416.39J3.11
X-106.334Y-5.6957-2.30715.114J3.69
X-105.646Y-5.7957-2.32210.888J2.408
X-102.678Y-5.9857-2.38511.635J6.902
X-99.186Y-5.7317-2.4611-0.027J6.315
X-93.572Y-3.895Z-2.611-1.763J5.759
X-92.322Y-2.977Z-2.661-4.948J4.042
X-91.22Y-1.6172-2.7261-5.82J3.149
X-91.522Y1.6322-2.8771-5.765J1.36
X-92.642Y2.7527-2.9361-6.227)-2.415
X-93.268Y3.19Z-2.9611-5.186J-3.365
X-94.81Y3.986Z-3.0131-7.079J-6.083
X-98.13Y4.9417-3.1051-3.794J-4.678
X-103.124Y5.1762-3.2281-1.758J-5.286
X-108.31Y4.0262-3.36910.766J-5.226
X-111.288Y-1.667Z-3.68813.235J-3.888
X-105.794Y-4.457-3.89714.613J1.807
X-100.96Y-4.747Z-4.02811.778J4.494
X-99.012Y-4.516Z-4.0811-0.574J4.603
X-94.416Y-2.775Z-4.2391-1.55814.443
X-93.644Y-2.1297-4.281-2.297J1.811

X93.922Y24.1687-7.43411.269)4.284
X91.608Y30.623Z-7.8561-3.581J2.69
X78.19Y28.269Z-8.321-2.442]-3.775
X86.566Y22.353Z-8.79214.265J-1.422
X93.246Y23.7527-9.00410.079J4.497
X94.546Y24.6287-9.0661-4.5414.048
X79.058Y29.2017-9.8621-3.912J2.219
X77.88Y27.671Z-9.95513.932J-2.392
X82.28Y22.938Z-10.26614.423J-0.822
X84.006Y22.56Z-10.31913.045J5.785
X93.28Y23.771Z-10.60511.356J4.293
X94.692Y24.765Z-10.6751-3.896J3.517
X79.058Y29.2017-11.4621-3.985J2.083
X77.88Y27.671Z-11.55513.932J-2.392
X82.412Y22.905Z-11.8714.411J-0.825
X88.448Y22.4357-12.04612.158J3.938
X93.222Y23.739Z-12.2031-0.872J4.432
X94.642Y24.717Z-12.2721-4.099J3.725
X79.058Y29.2017-13.0621-3.96J2.13
X77.88Y27.671Z-13.15513.932J-2.392
X82.686Y22.8382-13.47914.393J-0.83
X92.17Y23.271Z-13.76312.028J3.977
X93.264Y23.7617-13.8041-2.684J3.541

G1X-93.232Y-1.6482-4.308
G3X-93.818Y2.132-4.5221-4.385J1.561
X-99.388Y4.3862-4.7261-4.052J-2.155
X-107.908Y3.4362-4.9811-1.252J-4.41
X-110.34Y1.735Z-5.112.85J-3.323
X-108.4Y-3.1622-5.39814.179J-1.717
X-95.178Y2.9337-5.413.199J3.163
X-97.992Y4.0271-3.409J-2.932
X-100.444Y4.4311-2.237J-4.721
X-107.52Y-3.5531-0.776J-4.432
G1z-1.4

G0Z10.

X86.964Y22.353

Z-1.6

G1Z-5.6

X94.65Y24.723Z-13.8721-4.122J3.702
X79.058Y29.2017-14.6621-3.964J2.125
X77.88Y27.671Z-14.75513.955J-2.401
X82.284Y22.937Z-15.06614.422J-0.823
X83.97Y22.566Z-15.11813.204J6.141
X93.922Y24.1687-15.43411.376J4.254
X94.504Y29.0997-15.7341-3.551J2.684
X77.758Y26.4857-16.4211-3.892J-2.251
X82.322Y22.9277-16.66714.481J0.363
X84.432Y22.4997-16.73212.429)4.475
X93.94Y24.179Z-17.03511.147J4.319
X94.432Y29.16Z-17.3391-3.564J2.673
X79.058Y29.2017-17.8621-3.856J-2.31
X77.88Y27.671Z-17.95513.955J-2.401
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X82.322Y22.9277-18.26714.419J-0.824
X84.188Y22.533Z-18.32412.704J5.1
X93.282Y23.773Z-18.60511.265J4.319
X94.706Y24.779Z-18.6761-3.83J3.465
X79.058Y29.2017-19.4621-3.992J2.069
X77.88Y27.671Z-19.55513.955]-2.401
X82.322Y22.9277-19.86714.419J-0.824
X84.188Y22.533Z-19.92412.704J5.1
X93.226Y23.7417-20.20311.265J4.324

X90.762Y27.007Z-31.621-1.744J1.263
X88.502Y28.208Z-31.8591-1.728J-0.494
X86.938Y28.2517-31.9921-0.477J-1.539
X85.344Y27.673Z-32.1910.375J-1.357
X85.266Y26.863Z2-32.410.956J-0.451
X86.676Y26.564Z-32.66610.553J0.322
X87.004Y26.6692-32.7011-0.168J0.442
X86.468Y27.038Z2-32.71-0.141J0.18
X86.27Y26.8810.127J-0.189

X94.658Y24.732-20.2731-4.037J3.674 (G1X86.964Y26.655
X79.058Y29.2017-21.0621-3.968J2.118 G1Z-28.7
X77.88Y27.671Z-21.15513.955]-2.401 G0Z10.
X82.322Y22.9277-21.46714.419J-0.824 X-44.272Y-50.111
X84.188Y22.533Z-21.52412.704J5.1 Z-1.6
X93.94Y24.1797-21.83511.269J4.284 G1Z-5.6

X91.254Y30.732Z-22.2681-3.59J2.679
X79.058Y29.2017-22.6621-2.266J-3.883
X77.88Y27.671Z-22.75513.955]-2.401
X82.322Y22.9277-23.06714.419J-0.824
X84.188Y22.533Z-23.12412.704J5.1
X93.326Y23.799Z-23.40711.266J4.309
X95.046Y25.1437-23.4991-3.444)3.148
X78.672Y28.836Z-24.2851-4.156J1.709
X78.44Y25.096Z-24.50213.958J-1.994
X83.054Y22.7527-24.6914.066J1.695
X92.768Y23.5197-24.98511.848J4.06
X95.134Y25.2547-25.1061-3.133J3.407
X79.058Y29.2017-25.8621-4.206J1.593
X77.88Y27.671Z-25.95513.955]-2.401
X82.322Y22.9277-26.26714.419J-0.824
X84.188Y22.533Z-26.32412.70335.099
X94.042Y24.2487-26.6411.267J4.294
X90.224Y30.9897-27.1011-3.645J2.608
X79.058Y29.201Z-27.4621-1.752J-4.138
X77.88Y27.671Z-27.55513.955]-2.401
X82.322Y22.9277-27.86714.419J-0.824

G3X-46.052Y-41.1661-0.597J4.457
X-53.734Y-47.42210.294J)-4.488
X-52.688Y-48.33515.473J2.529
X-48.822Y-49.82413.612J2.691
G1X-47.67Y-50.011
G3X-45.644Y-50.1497-5.60511.081J4.136
X-44.762Y-41.177-6.37510.088J4.496
X-53.74Y-47.416Z-6.8991-0.351J-4.484
X-52.246Y-48.6077-6.98214.434J1.95
X-48.92Y-49.806Z-7.10313.408J2.975
X-47.242Y-50.063Z-7.15412.185J5.631
X-43.176Y-41.304Z-7.93110.887J4.41
X-53.722Y-47.4357-8.5011-1.144J-4.349
X-52.524Y-48.4417-8.56914.882J2.222
X-48.912Y-49.807Z-8.70313.557J2.826
G1X-47.81Y-49.9917-8.737
G3X-37.108Y-47.316Z-9.11111.178J4.333
X-53.792Y-43.9527-9.8941-4.179J1.661
X-53.292Y-47.85Z-10.12814.11J-1.694
X-50.552Y-49.3627-10.24813.773J2.044
X-48.042Y-49.9567-10.3312.41J3.468

X84.188Y22.5332-27.92412.704J5.1
X93.922Y24.1682-28.23411.269J4.284
X91.608Y30.623Z-28.6561-3.581J2.69
X78.19Y28.2697-29.121-2.442J-3.775
X86.566Y22.3532-29.59214.265J-1.422
X93.246Y23.752Z-29.80410.079J4.497
X94.546Y24.6287-29.8661-4.54J4.048
X82.554Y30.8332-30.5261-3.913J2.219
X81.856Y30.432Z-30.55611.045J-1.263
X79.658Y27.7832-30.73613.916J-3.176
X80.232Y26.0342-30.86314.108J-0.225
X81.158Y25.2662-30.93114.444J2.152
X83.92Y24.2597-31.0712.608J2.128
X85.628Y24.0832-31.14610.991J2.649
X90.11Y25.157-31.39410.154J2.564

X-41.418Y-49.669Z-10.52611.301J4.235
X-49.512Y-41.637Z-11.3121-2.024J4.016
X-53.746Y-47.408Z-11.69912.027J-4.017
X-52.112Y-48.6827-11.78814.387J1.914
X-40.798Y-49.4987-12.14713.325J3.033
X-49.864Y-41.7317-12.9231-2.334J3.844
X-53.742Y-47.4137-13.29912.2J-3.923
X-52.504Y-48.4547-13.3714.893J2.205
X-48.942Y-49.8017-13.50213.557J2.851
X-47.228Y-50.064Z-13.55412.054J5.172
X-43.52Y-41.2627-14.34110.879J4.411
X-53.732Y-47.4237-14.91-0.971J-4.392
X-52.856Y-48.2147-14.95316.28J2.961
X-48.912Y-49.807Z-15.10313.702J2.566
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X-40.098Y-49.2617-15.37111.722J4.159
X-50.272Y-41.8547-16.1361-2.683J3.608
X-53.736Y-47.4197-16.512.402J-3.8
X-52.134Y-48.669Z-16.58714.339J1.898
X-49.12Y-49.763Z-16.69613.364J3.053
X-44.074Y-50.096Z-16.84611.831J4.151
X-46.3Y-41.1757-17.6181-0.696J4.443
X-53.798Y-47.346Z-18.09510.419J-4.479
X-52.178Y-48.6457-18.18514.379J1.825
X-48.964Y-49.7977-18.30113.385J3.026
X-43.974Y-50.087Z-18.44911.752J)4.189
X-37.422Y-47.655Z-18.691-0.732]4.408

X-52.088Y-43.5317-30.64615.428J-4.108
X-52.508Y-44.3227-30.69915.445J-1.868
X-52.612Y-45.064Z-30.75118.141J-1.632
X-52.378Y-45.897-30.8116.426J0.487
G2X-51.944Y-46.4877-30.8581-5.512J)-2.344
G3X-51.726Y-46.7232-30.87910.929J0.283
X-49.752Y-47.833Z-31.00313.072J1.739
X-43.644Y-48.03Z-31.30711.677J2.22
X-41.34Y-45.804Z-31.5941-1.137J1.999
X-43.372Y-44.339Z-31.8281-1.865J-0.209
X-45.35Y-44.2217-31.9761-0.67J-1.411
X-46.4Y-44.497-32.08410.231J-1.097

X-53.252Y-43.403Z-19.4591-4.022J2.005
X-53.742Y-47.4137-19.69913.894J-2.25
X-52.504Y-48.4547-19.7714.893J2.205
X-49.172Y-49.7517-19.89513.561J2.855
X-42.764Y-49.9437-20.08511.855J4.127
X-47.838Y-41.3157-20.8611-1.352J4.289
X-53.292Y-47.857-21.32811.177J-4.328
X-51.232Y-49.103Z-21.42313.668J1.967
X-47.6Y-50.0217-21.54312.889J3.461
X-36.916Y-47.047Z-21.92711.069J4.365
X-53.89Y-44.082-22.7021-4.275J1.394
X-53.722Y-47.435Z-22.90114.205J-1.573
X-52.524Y-48.4417-22.96914.882J2.222
X-48.912Y-49.807Z-23.10313.557J2.826
G1X-47.81Y-49.9917-23.137
G3X-37.108Y-47.316Z-23.51111.178J4.333
X-53.792Y-43.9527-24.2941-4.179J1.661
X-53.292Y-47.85Z-24.52814.11J-1.694
X-50.552Y-49.362Z-24.64813.773J2.044
X-48.042Y-49.9567-24.7312.41J3.468
X-41.418Y-49.669Z-24.92611.301J4.235
X-49.512Y-41.637Z-25.7121-2.024J4.016
X-53.746Y-47.408Z-26.09912.027J-4.017

X-47.178Y-45.064Z-32.21210.838J-0.987
X-46.842Y-45.7537-32.41911.253J-0.061
G1X-46.694Y-45.8547-32.449
G3X-45.854Y-45.9937-32.610.439J0.62
X-44.894Y-45.38110.197J0.34
X-46.138Y-45.8541-0.286J-0.269
G1X-45.854Y-45.993

G1Z-28.6

G0Z10.

X-44.272Y41.197

Z-1.6

G1Z-5.6
G3X-40.822Y41.8011-0.644J4.6
X-49.826Y49.5861-2.322J3.852
X-54.332Y46.40112.187J-3.937
X-49.728Y41.70214.403J-0.756
X-45.632Y41.1582-5.60512.096J3.762
X-44.96Y50.1437-6.3810.084J4.495
X-54.132Y46.8342-6.7361-0.259J-4.475
X-48.608Y41.4417-7.11614.325J-1.189
X-41.974Y49.7982-7.89111.572J4.213
X-54.092Y46.9042-8.3321-1.747J-4.131

X-52.112Y-48.6827-26.18814.387J1.914
X-40.798Y-49.4987-26.54713.325J3.033
X-49.864Y-41.731Z-27.3231-2.334J3.844
X-53.742Y-47.413Z-27.69912.2J-3.923
X-52.504Y-48.4547-27.7714.893J2.205
X-48.942Y-49.8017-27.90213.557J2.851
X-47.228Y-50.064Z-27.95412.054J5.172
X-43.52Y-41.2627-28.74110.879J4.411
X-53.732Y-47.4237-29.31-0.971J-4.392
X-52.856Y-48.2147-29.35316.28J2.961
X-48.912Y-49.807Z-29.50313.702J2.566
X-40.098Y-49.2617-29.77111.722J4.159
X-48.97Y-41.5117-30.4951-2.685J3.608
X-50.264Y-41.9017-30.53717.889J-13.833

X-49.508Y41.6447-8.68814.278J-1.265
X-41.11Y41.7197-8.93112.029J3.961
X-49.814Y49.5897-9.7261-2.177J3.935
X-54.284Y46.5362-9.95412.188J-3.946
X-50.098Y41.8062-10.2714.385J-0.888
X-40.692Y49.4657-11.0512.321J3.848
G1X-41.11Y49.5897-11.064
G3X-44.664Y50.1332-11.1711-2.187J-3.973
X-54.446Y45.8792-11.5931-0.398J-4.481
X-49.684Y41.6917-11.88314.459J-0.236
X-36.546Y46.2257-12.42612.119J3.955
X-53.854Y47.2657-13.111-4.457J-0.567
X-49.662Y41.6857-13.48414.165J-1.62
X-36.574Y46.3247-14.03212.108J3.962
X-54.392Y45.1137-14.8371-4.446J-0.67
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X-48.242Y41.3762-15.12714.47J0.544
X-42.65Y49.9247-15.91211.388J4.277
X-54.352Y44.9647-16.4461-1.407J-4.271
X-45.262Y41.1587-16.81114.445J0.691
X-45.06Y50.1452-17.5831-0.101J4.495
X-54.048Y46.9742-17.9281-0.213J-4.468
X-53.586Y43.7227-18.12114.21J-1.335
X-49.464Y41.6332-18.2914.004J1.888
X-40.952Y49.5457-19.05912.004J4.022
X-53.778Y47.3682-19.5041-2.254J-3.893
X-50.42Y41.9017-19.85914.157J-1.715
X-45.706Y41.1597-19.99912.488J3.787
X-44.96Y50.1437-20.7810.121J4.494

X-44.956Y45.95510.197J0.34
X-46.138Y45.8541-0.253J-0.295
G1X-45.854Y45.313

G1Z-28.6

G0Z10.

X-7.906Y46.349

Z-1.6

G1Z-5.6
G3X-2.414Y47.9581-0.765J4.455
X-6.856Y55.0941-3.499J2.824
X-17.392Y52.8531-1.279J-4.308
X-15.344Y47.40513.986J-2.071
X-11.666Y46.43812.884J3.251

X-54.132Y46.8342-21.1361-0.259J-4.475
X-48.608Y41.4417-21.51614.325J-1.189
X-41.974Y49.7982-22.29111.572J4.213
X-54.092Y46.9042-22.7321-1.747J-4.131
X-49.508Y41.6442-23.08814.278J-1.265
X-41.11Y41.7197-23.33112.029J3.961
X-49.814Y49.5897-24.1261-2.17733.935
X-54.284Y46.5362-24.35412.188J-3.946
X-50.098Y41.8062-24.6714.385J-0.888
X-40.692Y49.4657-25.4512.321J3.848
G1X-41.11Y49.5897-25.464
G3X-44.664Y50.1332-25.5711-2.187J-3.973
X-54.446Y45.8792-25.9931-0.398J-4.481
X-49.684Y41.6917-26.28314.459J-0.236
X-36.546Y46.2257-26.82612.119J3.955
X-53.854Y47.2652-27.511-4.457J-0.567
X-49.662Y41.6852-27.88414.165J-1.62
X-36.574Y46.3242-28.43212.108J3.962
X-54.392Y45.1137-29.2371-4.446J-0.67
X-48.242Y41.3762-29.52714.47J0.544
X-42.65Y49.9247-30.31211.388J4.277
X-49.944Y49.5547-30.5311-1.408J-4.278
X-51.682Y48.1822-30.62716.688J-5.197

X-9.488Y46.28611.071J3.713
X-4.768Y54.6327-6.26410.04J4.496
X-6.504Y55.0382-6.3171-3.106J-5.508
X-17.392Y52.8532-6.6731-1.453J-4.254
X-12.65Y46.5882-7.10513.991J-2.07
X-9.388Y46.2862-7.20211.65614.387
X-4.912Y54.6717-7.8681-0.008J4.493
X-6.54Y55.0447-7.9181-2.77J-4.968
X-17.346Y52.9012-8.271-1.435J-4.264
X-18.028Y52.0772-8.3215.696J-2.837
X-11.618Y46.4317-8.73714.294J-1.295
X-0.934Y49.2827-9.11911.118J4.335
X-4.674Y54.6052-9.4611-4.239J1.501
X-6.954Y55.1082-9.531-2.621J-4.401
X-18.322Y51.3882-9.961-1.228J-4.327
X-14.46Y47.065Z-10.24614.448J-0.606
X-11.864Y46.4652-10.32912.307J3.288
X-4.308Y47.08Z-10.55811.246J4.259
X-4.696Y54.6127-11.0611-2.552J3.703
X-7.376Y55.1632-11.1421-2.586J-4.379
X-17.692Y52.5197-11.4941-1.021J-4.36
X-17.22Y48.5577-11.72814.069J-1.746
X-12.65Y46.5887-11.90513.896J2.211

X-52.522Y46.5467-30.74214.634J-2.062
G1X-52.48Y45.866Z-30.792
G3X-52.252Y45.3617-30.83128.668J6.176
G1X-52.178Y45.2957-30.836
G3X-52.032Y44.9997-30.85911.115J0.12
X-49.152Y43.2997-31.04313.181J1.235
X-44.984Y42.9932-31.23211.426J2.457
X-41.284Y44.9457-31.511-0.538J2.362
X-42.566Y46.7472-31.7451-1.953J0.32
X-44.904Y47.1247-31.9381-1.03J-1.194
X-46.026Y46.9482-32.04110.087J-1.261
X-46.62Y46.6947-32.12110.772J-1.207
X-46.996Y45.8547-32.36210.963J-0.656
X-46.492Y45.4757-32.51110.99J0.384
X-45.854Y45.3137-32.610.412J0.416

X-9.388Y46.2862-12.00211.656J4.387
X-4.744Y54.6257-12.6631-0.011J4.496
X-6.71Y55.071Z-12.7231-2.719J-4.692
X-17.952Y52.197-13.1141-1.351J-4.287
X-16.684Y48.1362-13.35714.27J-1.408
X-12.406Y46.5477-13.51313.594J2.603
X-4.744Y54.6257-14.26311.502J4.235
X-6.71Y55.071Z-14.3231-2.719J-4.692
X-17.912Y52.2432-14.711-1.352J-4.282
X-17.326Y48.6492-14.92214.217J-1.464
X-12.16Y46.5092-15.1213.902J2.079
X-0.42Y50.795Z-15.60611.385J4.265
X-4.744Y54.6257-15.8631-4.489J-0.009
X-6.71Y55.071Z-15.9231-2.719J-4.692
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X-17.692Y52.5197-16.2941-1.356J-4.265
X-17.22Y48.5577-16.52814.073J-1.746
X-12.504Y46.5632-16.7113.872J2.188
X-6.022Y46.6167-16.90111.552]4.213
X-3.376Y47.4497-16.9921-1.748J4.243
X-6.734Y55.0752-17.5241-3.018J3.333
X-17.692Y52.5197-17.8941-1.344J-4.269
X-16.886Y48.2857-18.14614.086J-1.747
X-12.828Y46.6227-18.313.743J2.498
X-10.678Y46.33Z7-18.36411.986J5.181
X-5.034Y54.7032-19.07210.637J4.447
X-7.526Y55.187-19.1461-2.217J)-3.924

X-11.618Y46.4317-29.53714.294J-1.295
X-0.934Y49.2827-29.91911.118J4.335
X-4.682Y54.6082-30.2611-4.239J1.501
X-6.516Y55.04Z-30.3171-3.186J-5.569
X-12.578Y54.9927-30.4891-1.4491-4.275
X-14.132Y54.5517-30.53916.622J-12.545
X-14.42Y54.3597-30.55311.969J-1.635
X-15.484Y53.4997-30.60915.368J-3.914
X-16.436Y52.1062-30.70214.33J-2.258
X-16.318Y50.542-30.81114.4J-0.618
X-15.402Y49.4997-30.89813.912J1.099
X-11.23Y48.0692-31.11712.661J1.648
X-6.496Y48.8267-31.37110.483J2.571

X-17.392Y52.8532-19.4731-0.942J-4.396
X-15.618Y47.5287-19.80313.992J)-2.071
X-12.756Y46.6082-19.90213.177J3.367
X-10.58Y46.3237-19.96711.887J4.995
X-4.568Y54.5727-20.65710.583J4.46
X-6.784Y55.0822-20.7251-2.762J-4.541
X-17.392Y52.8532-21.0731-1.315J-4.296
X-15.202Y47.3462-21.41913.98J-2.07
X-11.468Y46.4117-21.54112.822J3.305
X-3.97Y47.201Z-21.7711.044J4.338
X-4.584Y54.5772-22.2581-2.724)3.581
X-6.808Y55.0862-22.3261-2.736J-4.51
X-17.392Y52.8532-22.6731-1.303J-4.3
X-15.416Y47.4352-23.01113.991J-2.071
X-11.766Y46.4517-23.13212.929J3.247
X-3.346Y47.4637-23.39311.197J4.286
X-4.598Y54.5827-23.8581-3.034J3.32
X-6.832Y55.09Z-23.9261-2.702)-4.46
X-17.392Y52.8532-24.2731-1.291J-4.304
X-17.326Y48.6492-24.52213.984J-2.07
X-15.666Y47.5527-24.60113.913J2.094
X-12.792Y46.6152-24.70113.19J3.324
X-10.284Y46.306Z-24.77611.832J4.744

X-5.564Y51.1477-31.6611-1.566J1.522
X-8.04Y52.202Z-31.891-1.621J-0.649
X-10.148Y51.9877-32.081-0.292J-1.263
X-11.074Y51.3882-32.21910.774J-1.076
X-10.92Y50.7537-32.38410.816J-0.223
G1X-10.688Y50.5987-32.438
G3X-9.748Y50.5227-32.65110.408J1.041
G1X-9.488Y50.557Z2-32.7
G3X-9.308Y51.00510.038J0.226
X-9.68Y50.5981-0.051J-0.223
G1X-9.488Y50.557

G1Z-28.7

G0Z10.

X-7.906Y-55.215

Z-1.6

G1Z-5.6
G3X-3.172Y-54.0211-0.769J4.466
X-1.01Y-52.3671-3.049J3.173
X-4.356Y-47.0711-4.16J1.598
X-7.308Y-46.4171-2.363J-3.343
X-13.994Y-46.9161-1.07J-4.28
X-14.23Y-54.57912.288J-3.868
X-12.266Y-55.04712.966J4.967

X-4.732Y54.6227-25.46210.436J4.476
X-6.856Y55.0947-25.5271-2.6J-4.426
X-17.392Y52.8532-25.8731-1.279J-4.308
X-15.344Y47.4052-26.21413.986J-2.071
X-11.666Y46.4382-26.33512.884J3.251
X-4.48Y47.022Z-26.55211.147J4.283
X-4.768Y54.6322-27.0641-2.463J3.76
X-6.504Y55.0382-27.1171-3.106J-5.508
X-17.392Y52.8532-27.4731-1.453J)-4.254
X-12.65Y46.5882-27.90513.991J-2.07
X-9.388Y46.2867-28.00211.656J4.387
X-4.912Y54.6717-28.6681-0.008J4.493
X-6.54Y55.0447-28.7181-2.77J-4.968
X-17.346Y52.9012-29.071-1.435J-4.264
X-18.028Y52.0772-29.1215.696J-2.837

X-9.488Y-55.27811.424J4.261
X-0.892Y-52.2177-5.91310.04J4.492
X-4.42Y-47.0482-6.2461-4.237J1.439
X-7.382Y-46.408Z-6.341-2.355J-3.416
X-13.752Y-46.8497-6.531-1.032J-4.265
X-16.576Y-48.069Z-6.63812.044J-3.793
X-14.23Y-54.579Z-7.0613.577J-2.717
X-12.266Y-55.047Z-7.1212.966J4.967
X-1.564Y-52.9827-7.46611.426J4.269
X-0.8Y-52.083Z2-7.5211-6.325J3.223
X-3.448Y-47.419Z7-7.8111-4.303J1.299
X-6.296Y-46.564Z-7.9071-3.058J-3.481
X-11.194Y-46.376Z-8.0511-1.56J-4.269
X-14.062Y-54.6267-8.66510.886J-4.403
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X-12.434Y-55.018Z-8.71513.033J5.255
X-1.564Y-52.9817-9.06611.51J4.241
X-0.796Y-52.077Z-9.1211-6.16J3.149
X-4.25Y-47.1082-9.441-4.285J1.295
X-5.196Y-46.817-9.4721-2.034J-2.706
G1X-6.05Y-46.617-9.499
G3X-10.97Y-46.3542-9.6441-1.685J-4.238
X-14.258Y-54.5727-10.25910.781J-4.429
X-12.398Y-55.0247-10.31713.302J5.598
X-1.552Y-52.977-10.66711.492)4.244
X-0.674Y-51.8517-10.7341-4.751J2.509
X-7.532Y-46.39Z-11.1441-4.359J1.07
X-14.538Y-47.089Z-11.3571-0.954J-4.351

X-4.102Y-47.1627-20.6351-3.885J]-1.889
X-7.01Y-46.4562-20.7291-2.451J-3.196
X-13.834Y-46.8717-20.9331-1.216J-4.237
X-16.204Y-47.8427-21.02211.98J-3.626
X-14.23Y-54.579Z-21.4613.388J-2.945
X-12.266Y-55.047Z-21.5212.966J4.967
X-1.574Y-52.997-21.86511.426J4.27
X-0.728Y-51.956Z-21.9281-5.293J2.769
X-4.7Y-46.9542-22.2561-4.344J1.17
X-12.828Y-46.6227-22.51-2.358J-3.836
X-15.134Y-47.3127-22.57811.822J-4.353
X-16.15Y-53.762-22.98912.863J-3.469

X-14.254Y-54.5737-11.85912.565J-3.694
X-12.386Y-55.026Z-11.91713.26J5.52
X-1.506Y-52.9217-12.2711.488J4.237
X-0.758Y-52.012-12.3251-5.399J2.75
X-4.57Y-46.9977-12.6511-4.321J1.226
X-10.772Y-46.3372-12.8381-2.423J-3.773
X-14.23Y-54.579Z-13.4610.682J-4.446
X-12.266Y-55.047Z-13.5212.966J4.967
X-1.568Y-52.985Z-13.86611.426J4.269
X-0.728Y-51.95627-13.9281-5.212J2.729
X-4.144Y-47.1477-14.2361-4.315J1.175
X-7.06Y-46.4497-14.331-2.429]-3.205
X-14.132Y-46.956Z-14.5431-1.192)-4.276
X-14.242Y-54.576Z-15.05912.361J-3.827
X-12.338Y-55.035Z-15.11813.304J5.642
X-1.566Y-52.9837-15.46611.462J4.258
X-0.718Y-51.937Z-15.5291-4.967J2.623
X-4.442Y-47.041Z-15.8471-4.333J1.154
X-7.406Y-46.405Z-15.941-2.357J-3.45
X-13.914Y-46.893Z-16.1351-1.019J-4.292
X-13.524Y-54.77Z-16.68212.231J-3.886
X-8.078Y-55.2297-16.83812.048J3.839
X-1.558Y-52.976Z-17.0661-0.667J4.45
X-0.8Y-52.0837-17.1211-6.119J3.127

X-13.45Y-54.7882-23.08413.131J2.709
X-9.886Y-55.2727-23.18811.966J3.714
X-1.01Y-52.3672-23.50410.246J4.466
X-4.228Y-47.116Z-23.8391-4.154J1.599
X-7.158Y-46.436Z-23.9331-2.4J-3.253
X-13.914Y-46.893Z-24.1351-1.144J-4.258
X-14.23Y-54.579Z-24.6612.247J-3.891
X-12.266Y-55.047Z-24.7212.966J4.967
X-1.57Y-52.9877-25.06611.426J4.269
X-0.714Y-51.931Z-25.131-5.047J2.659
X-4.292Y-47.093Z-25.4421-4.329J1.149
X-7.234Y-46.4277-25.5351-2.389J-3.314
X-14.5Y-47.075Z-25.7551-1.105J-4.308
X-14.23Y-54.579Z-26.2612.545J-3.708
X-12.266Y-55.047Z-26.3212.966J4.967
X-1.568Y-52.9857-26.66611.426J4.269
X-0.814Y-52.107Z-26.7191-7.074J3.556
X-4.356Y-47.071Z-27.0441-4.282J1.324
X-7.308Y-46.417Z-27.1371-2.363J-3.343
X-13.994Y-46.9167-27.3381-1.07J-4.28
X-14.23Y-54.579Z-27.8612.288J-3.868
X-12.266Y-55.047Z-27.9212.966J4.967
X-1.566Y-52.983Z-28.26611.426J4.269

X-4.314Y-47.086Z-17.4421-4.288J1.3
X-7.482Y-46.396Z-17.5431-2.428J-3.414
X-13.974Y-46.91Z-17.7371-0.981J-4.307
X-14.236Y-54.5787-18.25912.278J-3.874
X-12.266Y-55.0477-18.3213.027J5.09
X-1.552Y-52.9697-18.66711.427J4.266
X-0.744Y-51.9867-18.7261-5.349J2.772
X-5.576Y-46.715Z-19.0851-4.34J1.2
X-9.908Y-46.2937-19.2131-1.926J-4.115
X-15.642Y-47.5397-19.39810.25J-4.496
X-17.666Y-48.9977-19.513.22)-3.316
X-14.23Y-54.5797-19.8614.128J-1.785
X-12.266Y-55.0477-19.9212.966J4.967
X-1.092Y-52.4677-20.29811.431J4.24
X-1.35Y-48.792-20.5121-4.077J1.698

X-0.806Y-52.095Z-28.321-6.712J3.394
X-3.306Y-47.482-28.6061-4.311J1.309
X-6.104Y-46.5997-28.7011-3.204J-3.539
X-9.162Y-46.2872-28.7921-1.712J-4.477
X-14.23Y-54.5797-29.461-0.123J-4.496
X-12.266Y-55.047Z-29.5212.966J4.967
X-1.564Y-52.9827-29.86611.426J4.269
X-0.8Y-52.0832-29.9211-6.325J3.223
X-4.356Y-47.071Z-30.2441-4.29J1.3
X-7.556Y-46.387Z-30.3451-2.422J-3.457
X-13.812Y-46.8717-30.5321-0.948J-4.227
X-15.672Y-48.3297-30.63516.33J-5.063
X-16.454Y-49.8567-30.74114.28J-1.909
X-16.414Y-50.5987-30.79318.59J-0.145
X-15.978Y-51.4477-30.85814.287J0.648
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X-15.21Y-52.1797-30.92116.601J3.002
X-12.556Y-53.283Z-31.06312.753J1.957
X-7.72Y-53.2257-31.28411.149J2.514
X-5.96Y-52.4387-31.41-1.205J2.231
X-5.354Y-50.5917-31.6121-1.804J1.245
X-7.3Y-49.46Z-31.8211-1.747J-0.519
X-9.564Y-49.4117-32.0121-0.625J-1.354
X-10.574Y-49.7977-32.14310.482J-1.155
X-10.928Y-50.5987-32.36810.916J-0.622
X-10.242Y-50.9147-32.57611.52J1.302
X-9.488Y-51.0082-32.710.298J0.393
X-9.512Y-50.5610.038J0.225

X-77.444Y38.7362-11.2631-3.743]-2.502
X-79.468Y38.3642-11.32411.527J-5.723
X-77.184Y29.9587-11.94512.04J-4.003
X-71.64Y30.2782-12.10510.912J4.27
X-67.846Y31.9072-12.251-1.731J3.935
X-67.368Y36.4032-12.5211-3.767J2.455
X-77.458Y38.7342-12.8631-4.009J-2.051
X-79.57Y38.3382-12.92711.324J-5.136
X-77.478Y29.9862-13.53612.096J-3.979
X-72.776Y30.0532-13.67111.05J4.442
X-71.018Y30.4242-13.7251-2.408J6.927
X-66.61Y35.3312-14.0561-2.175J3.926

G1X-9.68Y-50.598
G1X-9.488Y-51.008

G1z-28.7

G0Z10.

X-74.316Y29.893

Z-1.6

G1Z-5.6
G3X-69.526Y30.9441-0.567J4.548
X-66.58Y35.2571-2.908J3.401
X-71.152Y38.3281-4.374J-0.87
X-82.492Y37.1121-2.112J-3.976
X-77.282Y29.96713.552J-2.753
X-75.528Y29.8617-5.60611.093J5.368
X-72.584Y30.0882-5.67710.083J4.346
X-70.564Y30.56Z-5.741-1.547J4.627
X-66.642Y35.405Z-6.061-2.403J3.792
X-69.814Y37.8917-6.2331-4.324J-1.01
X-72.326Y38.5872-6.3151-2.807J-3.583
X-78.57Y38.5547-6.4961-1.517J-4.154
X-80.212Y38.1517-6.54811.171J-3.415
X-77.184Y29.9587-7.14512.411J-3.791
X-71.64Y30.2782-7.30510.91214.27
X-69.062Y31.1582-7.3951-1.638J3.781

X-70.624Y38.177-14.2611-4.313J-0.92
X-78.84Y38.5052-14.5051-2.375J-3.765
X-82.296Y37.232Z-14.62711.648J-4.048
X-76.468Y29.9027-15.16513.449J-2.873
X-71.518Y30.305Z-15.30910.576J4.263
X-68.892Y31.2447-15.4021-1.726J3.798
X-77.46Y38.7347-16.0631-3.245J3.114
X-79.266Y38.4157-16.11811.728J-6.33
X-77.306Y29.9697-16.74111.942)-4.054
X-72.756Y30.0572-16.87110.971J4.391
X-70.974Y30.4362-16.9271-2.326J6.685
X-66.63Y35.38Z-17.2591-2.197J3.915
X-70.698Y38.1932-17.4631-4.311J-0.975
X-78.766Y38.5192-17.7021-2.336J-3.784
X-81.632Y37.59Z-17.79911.55J-3.962
X-72.776Y30.0532-18.47113.128J-3.231
X-71.018Y30.4242-18.5251-2.40816.927
X-78.816Y38.5092-19.3041-2.178J3.933
X-84.278Y33.712-19.63711.704J-4.146
X-76.468Y29.9027-19.96514.431J0.638
X-72.034Y30.1957-20.09310.583J4.122
X-68.588Y31.4127-20.2151-1.531J3.998

X-66.63Y35.38Z-7.6591-3.143J3.191
X-71.Y38.284Z-7.8741-4.341J-0.991
X-78.472Y38.5722-8.0931-2.176J-3.852
X-80.64Y38.0052-8.16311.226J-3.664
X-75.896Y29.8697-8.78112.631J-3.647
X-72.762Y30.055Z-8.87110.262J4.484
X-70.974Y30.4362-8.9271-2.148J6.277
X-66.652Y35.437-9.2611-2.201J3.917
X-71.534Y38.4247-9.4911-4.355J-1.058
X-77.478Y38.732Z-9.6641-1.924J-4.089
X-80.68Y37.9917-9.76411.136J-4.557
X-77.11Y29.9517-10.34712.644J-3.631
X-71.688Y30.267Z-10.50410.878J4.254
X-68.626Y31.3892-10.6131-1.658J3.867
X-67.9Y36.8557-10.9511-3.38J2.97

X-66.406Y34.0562-20.3821-3.407J2.952
X-70.Y37.961Z-20.6391-4.493J0.298
X-78.472Y38.572Z-20.8931-2.675J-3.556
X-80.404Y38.0872-20.95511.179J-3.554
X-77.184Y29.9587-21.54512.506J-3.728
X-71.64Y30.2782-21.70510.912J4.27
X-67.846Y31.9072-21.851-1.731J3.935
X-67.368Y36.4032-22.1211-3.767J2.455
X-77.468Y38.7332-22.4641-4.008J-2.05
X-79.342Y38.3962-22.5211.439J-5.481
X-77.478Y29.9862-23.13611.983J-4.036
X-72.788Y30.0517-23.2711.05J4.445
X-70.778Y30.4932-23.3331-1.829J5.517
X-66.576Y35.2457-23.6511-2.288J3.853
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X-71.152Y38.3282-23.8791-4.376J-0.858
X-82.492Y37.1127-24.2351-2.112J)-3.976
X-77.282Y29.9672-24.74213.552J)-2.753
X-71.862Y30.2317-24.89910.955J4.241
X-68.956Y31.2127-24.9991-1.56J3.877
X-67.038Y36.0392-25.2981-3.221J3.149
X-71.076Y38.3062-25.4761-4.169J-1.68
X-78.57Y38.5547-25.6961-2.14J-3.89
X-80.212Y38.1517-25.74811.171J-3.415
X-77.184Y29.9587-26.34512.411J-3.791
X-71.64Y30.2782-26.50510.912)4.27
X-69.062Y31.1587-26.5951-1.638J3.781
X-66.63Y35.382-26.8591-3.143J3.191

X-74.396Y34.63110.426J0.364
X-76.09Y34.7861-0.487J-0.265
G1X-76.228Y33.995

G1Z-28.5

G0Z10.

X-74.316Y-38.823

Z-1.6

G1Z-5.6
G3X-66.4Y-34.5131-0.526J4.455
G1X-66.414Y-33.995
G3X-67.308Y-32.3741-4.696J-0.423
X-70.804Y-30.4931-3.989J-1.956

X-71.Y38.284Z7-27.0741-4.341J-0.991
X-78.472Y38.5722-27.2931-2.176J-3.852
X-80.64Y38.0052-27.36311.226J-3.664
X-75.896Y29.8697-27.98112.631J-3.647
X-72.762Y30.055Z-28.07110.262J4.484
X-70.974Y30.4362-28.1271-2.14836.277
X-66.652Y35.437-28.4611-2.201J3.917
X-71.534Y38.4247-28.6911-4.355J-1.058
X-77.478Y38.7322-28.8641-1.924J-4.089
X-80.68Y37.9917-28.96411.136J-4.557
X-77.11Y29.9517-29.54712.644J-3.631
X-71.688Y30.2672-29.70410.878J4.254
X-68.626Y31.3892-29.8131-1.658J3.867
X-67.9Y36.855Z-30.1511-3.38J2.97
X-69.964Y37.9482-30.2381-3.697J-2.458
X-71.342Y38.3782-30.2851-3.512J-4.857
X-77.422Y38.739Z-30.4621-2.022J-4.056
X-79.5Y38.357Z-30.52511.384J-5.371
X-80.Y38.104Z-30.54510.335J-0.581
G1X-80.276Y37.9482-30.556
G2X-80.734Y37.6292-30.5781-1.077J0.532
G3X-82.122Y36.1617-30.67814.58J-3.064
X-82.4Y35.503Z-30.72214.294J-1.248

X-74.61Y-29.8781-2.267J-3.763
X-80.67Y-37.9951-0.384J-4.481
X-78.892Y-38.49913.789J5.647
X-75.528Y-38.8547-5.60611.772J)4.234
X-72.43Y-38.606Z-5.68210.077J4.479
X-66.396Y-34.437-5.9971-1.461J4.233
G1X-66.41Y-34.012-6.021
G3X-66.914Y-32.8427-6.091-5.019J-0.47
X-70.464Y-30.602Z-6.2561-4.145]-1.462
X-74.61Y-29.8787-6.3821-2.428J-3.625
X-80.686Y-37.99Z-7.0361-0.384J-4.481
X-78.952Y-38.4862-7.09213.991J5.96
X-66.41Y-34.007Z-7.62111.783J4.132
X-66.802Y-33.004Z-7.681-5.607J-0.575
X-70.59Y-30.561Z-7.861-4.226J-1.32
X-73.854Y-29.9317-7.9611-2.282J-3.485
X-80.448Y-38.066Z-8.6441-0.771J-4.423
X-77.376Y-38.7447-8.73912.557J3.718
X-66.41Y-34.686Z-9.18210.997J4.387
G1X-66.412Y-34.2-9.221
G3X-66.748Y-33.091Z-9.2751-5.798J-0.599
X-70.804Y-30.4937-9.4681-4.287J-1.258
X-74.61Y-29.8787-9.5821-2.267J-3.763

X-82.436Y34.7172-30.77614.413J-0.497
X-82.222Y34.1642-30.81513.168J0.329
X-82.12Y33.9062-30.83411.092J0.081
X-80.05Y32.32Z-30.9813.264J1.
X-76.83Y31.6182-31.12811.922J2.207
G1X-76.064Y31.5947-31.163
G3X-73.744Y31.8927-31.2761-0.103J2.803
X-71.2Y33.6882-31.5181-1.061J2.1
X-71.86Y35.0532-31.7011-1.944J0.252
X-74.226Y35.7817-31.9121-1.383J-0.921
X-76.188Y35.509Z-32.1041-0.158J-1.336
X-76.994Y34.7862-32.28810.801J-0.919
X-76.632Y34.1872-32.44711.049J-0.01
X-76.228Y33.9957-32.510.571J0.398

X-80.64Y-38.005Z-10.2371-0.385J-4.48
X-77.464Y-38.733Z-10.33612.741J3.879
X-66.394Y-34.2647-10.80611.043J4.37
X-68.764Y-31.313Z-10.9931-4.47J-0.081
X-72.844Y-30.043Z-11.1311-3.356J-3.117
X-78.008Y-30.06Z-11.2791-1.262J-4.335
G1X-78.988Y-30.2417-11.308
G3X-80.74Y-37.97Z2-11.83411.805J-4.119
X-78.676Y-38.5427-11.90113.2J4.563
X-66.41Y-34.679Z-12.38211.649J4.183
G1X-66.412Y-34.Z-12.421
G3X-66.74Y-33.104Z-12.4741-6.068J-0.645
X-70.87Y-30.473Z-12.671-4.301J-1.251
X-73.876Y-29.9297-12.7611-2.145J-3.577
X-78.374Y-30.1227-12.891-0.767J-4.258
X-80.7Y-37.9847-13.43511.493J-4.238
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X-78.916Y-38.4947-13.49313.808J5.632
X-66.448Y-34.8877-13.9711.766J4.138
X-66.414Y-33.9957-14.0221-5.316J0.55
X-67.308Y-32.374Z-14.1191-4.696J-0.423
X-70.804Y-30.493Z-14.2681-3.989J-1.956
X-74.61Y-29.8782-14.3821-2.267J-3.763
X-80.66Y-37.9987-15.0371-0.384J-4.481
X-78.82Y-38.5132-15.09613.443J5.07
X-66.41Y-34.007Z-15.62111.719J4.158
X-66.802Y-33.004Z-15.681-5.607J-0.575
X-70.548Y-30.574Z-15.8591-4.226J-1.321
X-74.806Y-29.8717-15.9881-2.387J-3.655

X-73.854Y-29.9317-27.1611-2.282]-3.485
X-80.448Y-38.0662-27.8441-0.771J-4.423
X-77.376Y-38.7447-27.93912.557J3.718
X-66.41Y-34.6862-28.38210.997J4.387
G1X-66.412Y-34.2-28.421
G3X-66.748Y-33.091Z-28.4751-5.798J-0.599
X-70.804Y-30.493Z-28.6681-4.287J-1.258
X-74.61Y-29.8782-28.7821-2.267J-3.763
X-80.64Y-38.005Z-29.4371-0.385J)-4.48
X-77.464Y-38.733Z-29.53612.74113.879
X-66.394Y-34.2647-30.00611.043J4.37
X-68.764Y-31.313Z-30.1931-4.47J-0.081

X-80.448Y-38.066Z-16.6441-0.291J-4.483
X-78.382Y-38.5977-16.70912.635J3.859
X-71.924Y-30.207Z-17.50411.501J4.239
X-80.72Y-37.9772-18.2351-1.727J-4.152
X-78.284Y-38.6147-18.31212.902J4.069
X-66.412Y-33.9987-18.82211.452)4.258
G1X-66.602Y-33.401Z-18.856
G3X-70.634Y-30.5472-19.0621-4.307J-0.904
X-73.946Y-29.9237-19.1631-2.27J-3.515
X-79.518Y-30.367Z-19.3251-0.73J-4.382
X-80.71Y-37.9817-19.83512.07J-3.992
X-78.916Y-38.4947-19.89313.832J5.66
X-66.416Y-34.732Z-20.37911.766J4.139
X-67.472Y-32.2157-20.5291-4.541J0.361
X-74.67Y-29.876Z-20.7841-3.96J-2.155
X-80.64Y-38.005Z-21.4371-0.355J-4.482
X-77.464Y-38.733Z-21.53612.741J3.879
X-66.41Y-34.679Z-21.98211.04J4.376
G1X-66.412Y-34.001Z-22.021
G3X-66.724Y-33.1292-22.0721-6.838J-0.775
X-70.762Y-30.507Z-22.2661-4.3J-1.222
X-80.016Y-30.506Z-22.5411-2.314J-3.823
X-80.66Y-37.9982-23.03712.318J-3.853

X-72.844Y-30.043Z-30.3311-3.356J-3.117
X-78.008Y-30.06Z-30.4791-1.262J-4.334
G1X-78.988Y-30.2417-30.508
G3X-79.728Y-30.4282-30.53211.1J-2.638
G1X-80.376Y-30.833Z-30.56
G2X-80.64Y-31.0142-30.5721-0.39J0.146
G3X-82.144Y-32.577Z-30.67814.777J-3.263
X-82.448Y-33.5997-30.74713.513J-1.043
G1X-82.456Y-33.995Z-30.773
G3X-82.288Y-34.4927-30.809127.89J4.451
G1X-82.222Y-34.562-30.814
G3X-82.09Y-34.8752-30.83711.103J0.065
X-80.124Y-36.374Z-30.97513.379J1.145
X-76.072Y-37.1257-31.16212.008J2.309
X-72.128Y-36.1477-31.3851-0.039J2.558
X-71.186Y-34.675Z-31.5631-1.753J1.372
X-72.872Y-33.178Z-31.8021-1.906J-0.088
X-74.986Y-32.9497-31.9821-0.828J-1.272
X-76.042Y-33.1437-32.0810.194J-1.342
X-76.622Y-33.4437-32.17210.814J-1.081
X-77.02Y-33.995Z-32.29810.964J-0.658
X-76.526Y-34.6317-32.45610.988J0.017

X-78.844Y-38.5082-23.09513.543J5.24
X-68.952Y-31.2147-23.80111.731J4.15
X-71.728Y-30.2497-23.8981-3.297J-3.265
X-80.67Y-37.9957-24.6361-1.825J-4.11
X-78.892Y-38.4997-24.69413.789J5.647
X-66.416Y-34.732Z-25.17911.754)4.144
X-67.506Y-32.186Z-25.3311-4.536J0.361
X-69.704Y-30.869Z-25.431-3.966J-2.193
X-71.306Y-30.3497-25.4841-3.811J-4.991
X-80.686Y-37.997-26.2361-2.035J-4.01
X-78.952Y-38.4867-26.29213.991J5.96
X-66.41Y-34.007Z-26.82111.783J4.132
X-66.802Y-33.004Z-26.881-5.607J-0.575
X-70.59Y-30.561Z-27.061-4.226J-1.32

X-76.09Y-34.786Z-32.510.461J0.418
X-74.628Y-33.94110.359J0.428
X-76.228Y-33.9951-0.374J-0.412
G1X-76.09Y-34.786

G1Z-28.5

G0Z10.

X-94.87Y-22.918

Z-1.6

G1Z-5.6
G3X-89.544Y-21.9541-0.128J4.514
X-87.06Y-16.4271-2.775J3.527
X-92.838Y-14.0781-3.99J-1.957
X-97.842Y-22.7081-1.142)-4.347
X-95.07Y-22.9197-5.60211.356J4.235
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X-86.94Y-16.5447-6.1051-0.021J4.497
X-88.52Y-15.365Z-6.1881-4.236J-1.985
X-98.648Y-14.2917-6.5091-3.294J-3.054
X-92.098Y-22.659Z-7.28211.766J-4.134
X-87.678Y-15.897Z-7.7481-1.503J4.233
X-94.42Y-13.947-7.9831-3.716J-2.52
X-96.256Y-22.883Z-8.7651-0.346J-4.483
X-87.65Y-15.9197-9.34710.574J4.457
X-93.606Y-13.997-9.561-3.726J-2.49
X-97.156Y-22.803Z-10.341-0.753J-4.434
X-87.356Y-16.1597-10.9311.025J4.373
X-92.928Y-14.066Z-11.1391-3.824J)-2.189

X-93.064Y-14.0492-27.1431-3.757J-2.334
X-97.354Y-22.779Z-27.9341-1.027J-4.376
X-89.502Y-14.909Z-28.62711.12J4.356
X-102.112Y-21.2447-29.3761-2.805J-3.513
X-87.132Y-16.36Z-30.11713.502J2.815
X-93.678Y-13.9847-30.3621-3.984J-2.047
X-99.366Y-14.467Z-30.5321-0.722J-4.369
X-101.196Y-15.8382-30.62916.719J-5.471
X-101.868Y-16.6997-30.68914.298J)-2.174
X-102.112Y-18.1847-30.79114.369J-1.106
X-101.646Y-19.1297-30.86214.022J0.491
X-100.992Y-19.7657-30.91518.912J4.174

X-100.972Y-15.013Z7-11.3881-1.104J-4.327
X-89.26Y-21.837Z-12.17412.929)-3.411
X-86.134Y-18.682-12.3791-2.92J3.41
X-87.554Y-15.9947-12.5421-4.427J0.267
X-93.582Y-13.9927-12.7591-3.77J-2.405
X-97.256Y-22.7917-13.5371-0.764J-4.432
X-87.108Y-16.382Z-14.11611.074J4.363
X-92.75Y-14.0917-14.3341-3.954J-1.986
X-100.496Y-14.827-14.571-1.196J-4.297
X-99.212Y-22.4277-15.0812.696J-3.603
X-87.45Y-20.7782Z-15.45212.048J4.007
X-86.94Y-16.544Z7-15.7051-3.84J2.356
X-88.52Y-15.365Z-15.7881-4.236J-1.985
X-92.75Y-14.0917-15.9341-3.235J-2.977
X-101.682Y-15.3517-16.2161-1.194J-4.311
X-88.61Y-21.5297-16.99913.285J-3.071
X-86.964Y-20.326Z-17.0811-3.17J3.052
X-86.292Y-19.32-17.1431-4.124J1.921
X-87.408Y-16.1157-17.3331-4.343J0.88
X-92.928Y-14.066Z-17.5391-3.797J-2.232
X-104.026Y-17.8342-17.9741-1.101J-4.349
X-86.212Y-19.075Z-18.75614.458J-0.589
X-87.356Y-16.1597-18.931-4.378J0.655
X-92.66Y-14.1047-19.1311-3.808J-2.175

X-97.844Y-21.015Z-31.07712.764J1.863
X-92.568Y-20.5967-31.32410.951J2.528
X-90.894Y-18.606Z-31.5651-1.416J1.766
X-92.662Y-17.1977-31.7961-1.841J-0.174
X-95.016Y-17.039Z-32.0041-0.773J-1.289
X-96.284Y-17.487-32.1710.437J-1.302
X-96.562Y-18.2797-32.39310.767J-0.545
X-96.258Y-18.5997-32.47711.824J0.672
X-95.194Y-18.8477-32.58210.482J0.339
X-94.738Y-18.7717-32.61-0.137J0.796
X-95.394Y-18.0541-0.187J0.348
X-95.734Y-18.18410.126J-0.343
G1X-94.87Y-18.799

G1Z-28.6

G0Z10.

Y13.929

Z-1.6

G1Z-5.6
G3X-93.13Y14.0361-0.403J6.818
X-88.274Y15.5051-0.996J4.389
X-86.832Y16.6751-3.161J2.754
X-86.256Y17.6361-4.577J1.899

X-101.146Y-15.0882-19.3941-1.24J-4.289
X-89.26Y-21.837Z-20.17413.016J-3.335
X-90.012Y-14.7217-20.6451-2.925J3.414
X-92.66Y-14.104Z-20.7311-2.401J-3.423
X-101.772Y-15.4Z-21.021-1.239J-4.298
X-88.546Y-21.4957-21.80113.33J-3.023
X-91.5Y-14.3062-22.2951-3.281J3.072
X-99.04Y-22.469Z7-23.0851-1.806J-4.118
X-86.96Y-16.523Z-23.70611.963J4.047
X-90.992Y-14.4267-23.8791-4.1J-1.925
X-99.Y-14.373Z-24.121-2.055J-3.976
X-98.238Y-22.639Z-24.70911.938J-4.052
X-88.922Y-15.1617-25.40411.563)4.216
X-98.568Y-14.273Z-25.7061-3.094J-3.262
X-91.708Y-22.5857-26.49311.727J-4.151
X-87.514Y-16.0277-26.9391-1.694J4.156

X-90.11Y22.161-4.432J0.785
X-91.972Y22.6371-3.221J-5.141
X-100.992Y15.0211-1.571J-4.213
X-98.286Y14.21513.111J3.679
X-95.766Y13.9382-5.60211.72J4.827
G1X-95.07Y13.927
G3X-90.682Y14.5172-5.7321-0.013J4.422
X-88.25Y15.5197-5.8241-1.974J3.633
X-86.538Y17.0932-5.9291-3.215J2.768
X-87.558Y20.8642-6.1541-4.225J1.349
X-90.122Y22.1647-6.2571-3.781J-2.448
X-92.386Y22.7082-6.3271-2.823J-4.42
X-100.658Y14.8927-7.0241-1.368J-4.278
X-96.354Y13.9692-7.1612.777J3.505
X-90.608Y14.537Z-7.33410.621J4.408
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X-88.52Y15.3652-7.4121-1.97J3.556
X-86.926Y16.562-7.4961-3.331J3.086
X-86.232Y17.71Z-7.5661-4.766J2.065
X-90.224Y22.1947-7.861-4.426J0.716
X-92.434Y22.7162-7.9281-2.62)-4.115
X-100.316Y14.767Z-8.6361-1.345J-4.285
X-97.05Y14.04Z-8.7412.436J3.272
X-90.534Y14.5587-8.93710.989J4.279
X-88.18Y15.5627-9.0271-2.066J3.616
X-86.49Y17.1687-9.1331-3.304J2.762
X-89.762Y22.0372-9.4441-4.285)1.27
X-92.116Y22.6632-9.5191-2.92)-4.078

X-88.04Y15.6497-17.0341-1.932J3.738
X-86.476Y17.1932-17.1351-3.372J2.678
X-89.712Y22.0192-17.4431-4.294J1.244
X-92.068Y22.6542-17.5181-2.912J-3.991
X-100.784Y14.947-18.2191-1.526J-4.226
X-98.986Y14.3657-18.28112.905J3.554
X-98.108Y14.1837-18.30811.695J3.453
X-96.318Y13.9677-18.36112.001J6.329
X-90.706Y14.5117-18.53110.604J4.395
X-87.97Y15.6937-18.6371-2.009J3.706
X-86.546Y17.0812-18.7281-3.318J2.579

X-99.968Y14.6477-10.2481-1.502J)-4.234
X-97.346Y14.0762-10.33112.172J3.196
X-90.462Y14.5797-10.53911.134J4.268
X-88.446Y15.4062-10.6151-2.062J3.539
X-86.918Y16.5682-10.6971-3.35J3.035
X-86.13Y18.1967-10.7941-4.31J1.905
X-90.392Y22.2437-11.0651-4.452J0.24
X-91.948Y22.6332-11.1141-2.758J-4.531
X-101.012Y15.029Z-11.8111-1.582J-4.21
X-99.18Y14.4127-11.87413.598J4.354
X-95.592Y13.9327-11.98312.079J4.178
X-90.78Y14.4917-12.12810.244J4.41
X-88.204Y15.5487-12.2261-1.935J3.671
X-86.586Y17.0192-12.3241-3.195J2.712
X-87.28Y20.6342-12.5381-4.194]1.422
X-90.082Y22.1517-12.6551-3.916J-2.21
X-91.85Y22.6157-12.7111-3.677J-5.94
X-100.908Y14.9887-13.4141-1.632J-4.189
X-98.118Y14.1847-13.50812.976J3.553
X-96.306Y13.9662-13.56211.975J6.204
X-89.228Y15.0217-13.78310.591J4.478
X-86.174Y18.9257-14.0361-2.961J3.409
X-90.086Y22.1527-14.2561-4.472J-0.503

X-89.162Y21.7957-19.0231-4.245J1.36
X-90.08Y22.15Z-19.0551-3.067J-3.481
X-92.166Y22.6717-19.121-2.912J-4.526
X-100.1Y14.6917-19.8431-1.478J-4.241
X-97.174Y14.0547-19.93612.274J3.223
X-90.632Y14.5317-20.13311.051J4.254
X-88.226Y15.5332-20.2251-2.003J3.625
X-86.522Y17.1187-20.331-3.248J2.768
X-90.808Y22.3597-20.6791-4.239J1.326
X-98.688Y22.5497-20.9051-2.161J-3.862
X-100.658Y14.8927-21.42411.777J-4.12
X-96.354Y13.9692-21.5612.777J3.505
X-90.558Y14.5517-21.73610.619J4.422
X-88.496Y15.3792-21.8131-1.999J3.548
X-87.008Y16.4722-21.891-3.334J3.067
X-86.132Y18.1842-21.9931-4.236J1.997
X-90.272Y22.2082-22.2621-4.463J0.248
X-91.898Y22.6242-22.3131-3.138J-5.136
X-100.908Y14.9887-23.0141-1.608J-4.198
X-98.118Y14.1847-23.10812.959J3.524
X-95.568Y13.9327-23.18311.605J4.756
X-89.98Y14.7297-23.35610.212J4.551
X-86.892Y16.6Z-23.4991-2.586J3.707
X-86.252Y17.6482-23.5621-5.186J2.155
X-90.104Y22.1597-23.8561-4.433J0.773

X-92.19Y22.676Z-14.3211-2.854J-4.421
X-100.488Y14.8297-15.031-1.467J-4.245
X-98.032Y14.1717-15.1112.579J3.336
G1X-96.85Y14.017Z-15.146
G3X-90.706Y14.5117-15.33110.887J4.291
X-88.348Y15.4627-15.421-1.949J3.621
X-86.538Y17.0932-15.5291-3.192J2.838
X-86.504Y19.7287-15.6821-4.144J1.344
X-91.304Y22.4897-15.8941-4.264J-1.283
X-103.88Y19.4247-16.3371-1.915J-4.053
X-100.95Y15.0057-16.61314.372J-1.004
X-98.65Y14.2897-16.69113.005J3.55
X-95.12Y13.9277-16.79611.793J4.249
X-90.854Y14.4717-16.92610.024J4.357

X-91.948Y22.6332-23.9141-3.316J-5.312
X-101.018Y15.032Z-24.611-1.582J-4.21
X-99.16Y14.4082-24.67513.571J4.31
X-94.078Y13.9557-24.82712.04J4.097
X-86.916Y16.572-25.0971-0.529J4.484
X-86.118Y18.3562-25.2031-4.322J1.904
X-90.116Y22.1627-25.4571-4.5J0.064
X-93.11Y22.8082-25.5481-2.64J-4.062
X-100.826Y14.956Z-26.2171-1.003J-4.381
X-98.244Y14.2072-26.30412.905J3.516
X-94.672Y13.9332-26.40911.59J4.404
X-90.342Y14.6147-26.5431-0.221J4.483
X-88.086Y15.627-26.6321-2.213J3.617
X-86.43Y17.268Z-26.7391-3.448J2.763
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X-92.044Y22.652-27.1171-4.333J1.163
X-101.096Y15.065Z-27.8081-1.534J-4.227
X-98.45Y14.2477-27.89713.197J3.688
G1X-98.16Y14.1927-27.906
G3X-96.306Y13.9662-27.96212.005J6.22
X-90.878Y14.4657-28.12510.598J4.376
X-88.348Y15.4627-28.221-1.879J3.683
X-86.604Y16.9947-28.3231-3.12J2.79
X-91.054Y22.4257-28.6871-4.203J1.449
X-98.812Y22.5227-28.9081-2.039J-3.929
X-100.908Y14.9882-29.41411.846J-4.097

X28.262Y-53.5462-5.60611.201J4.272
X36.906Y-49.0662-5.9981-0.175J4.494
X35.904Y-47.0092-6.1231-4.295J0.043
X33.618Y-45.587-6.231-3.735J-1.815
X21.958Y-52.4237-7.0111-2.855J-3.473
X26.978Y-53.5257-7.16612.994J3.408
X36.644Y-50.1022-7.53710.477J4.451
X36.108Y-47.2217-7.7091-4.16J1.067
X20.984Y-46.1877-8.231-4.1J-1.818
X23.576Y-52.9937-8.66613.468]-2.866
X25.686Y-53.4092-8.72912.573J4.974

X-98.202Y14.1997-29.50512.998J3.586
X-95.618Y13.9332-29.58211.658J4.782
X-88.446Y15.4062-29.81510.248J4.498
X-86.918Y16.5682-29.8971-3.35J3.035
X-86.13Y18.1967-29.9941-4.31J1.905
X-90.124Y22.1657-30.2571-4.489J0.228
X-92.362Y22.7042-30.3261-2.825]-4.426
X-98.184Y22.6447-30.491-1.368J-4.192
G1X-99.614Y22.2977-30.534
G3X-101.06Y21.2477-30.60418.941J-6.93
X-102.248Y18.9997-30.75214.048J-2.273
X-101.42Y17.3742-30.87214.291J0.23
X-100.116Y16.511Z-30.95514.305J2.571
X-95.466Y15.6682-31.17812.101J2.166
X-91.852Y16.6612-31.3941-0.22J2.54
X-91.322Y18.837-31.6721-1.705J1.309
X-93.512Y19.7947-31.8831-1.613J-0.728
X-95.036Y19.817-32.0041-0.412J-1.494
G2X-95.506Y19.7247-32.0471-0.585J1.237
G3X-96.458Y19.3272-32.15910.564J-1.16
X-96.77Y18.9747-32.23610.769J-0.552

X36.736Y-49.9062-9.14911.115J4.35
X35.966Y-47.0712-9.3191-4.246J0.866
X28.412Y-44.5647-9.5941-4.006J-1.936
X24.5Y-53.203Z-10.2941-0.257J-4.483
X34.404Y-52.1657-10.59911.723J4.111
X36.656Y-50.0772-10.7391-3.178J3.061
X35.866Y-46.9727-10.9251-4.207J1.042
X30.6Y-44.7627-11.131-3.939J-2.018
X25.072Y-53.315Z-11.9111-1.346J-4.288
X36.714Y-49.9557-12.34611.43)4.246
X35.738Y-46.852-12.5341-4.295J0.916
X33.73Y-45.6282-12.6261-3.6J-1.933
X22.048Y-52.4617-13.4141-2.911J-3.425
X24.598Y-53.2232-13.49712.761J3.175
X35.156Y-51.7127-13.83311.675J4.125
X36.606Y-50.1757-13.9331-3.31J2.502
X35.726Y-46.8382-14.1341-4.233J1.139
X33.714Y-45.6217-14.2271-3.588J-1.94
X22.136Y-52.5Z-15.0171-2.903J-3.432
X24.4Y-53.1827-15.09112.656J3.126
X32.832Y-52.8172-15.3411.771J4.068
X36.65Y-50.09Z-15.5381-2.421J3.726
X35.764Y-46.8742-15.7321-4.243J1.054
X34.016Y-45.7532-15.8151-3.54J-1.86

X-96.37Y18.2032-32.43710.898J-0.177
X-95.222Y17.9842-32.57110.487J0.413
X-94.77Y18.067Z-32.61-0.536J1.8
X-95.416Y18.7881-0.171J0.356
X-95.734Y18.18410.149J-0.362
G1X-94.87Y18.051

G1Z-28.6

G0Z10.

X28.462Y-53.541

Z-1.6

G1Z-5.6
G3X32.558Y-52.9041-0.296J4.56
X36.692Y-50.0041-2.295J3.823
X35.764Y-46.8741-4.267J0.967
X24.592Y-44.8741-3.924J)-2.158
X25.492Y-53.38411.663J-4.179

G1X33.204Y-45.4157-15.846
G3X22.256Y-52.5497-16.6221-2.644J-3.639
X24.5Y-53.203Z-16.69412.582J3.142
X35.258Y-51.6417-17.03811.723J4.108
X36.668Y-50.0532-17.141-3.418J2.469
X35.928Y-47.0342-17.3211-4.198J1.018
X30.22Y-44.7082-17.5411-3.967J-1.953
X25.588Y-53.3977-18.3261-1.153J-4.345
X36.882Y-49.4032-18.77911.161J4.348
X35.966Y-47.071Z-18.9191-4.323J0.361
X28.712Y-44.575Z-19.1851-4.005J-1.935
X24.058Y-53.1082-19.8811-0.405J-4.473
X36.906Y-49.004Z-20.40211.936J4.049
X35.712Y-46.8257-20.5351-4.421J-0.04
X28.762Y-44.5777-20.7841-3.88J-2.188
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X20.556Y-51.6372-21.3521-0.425J-4.475
X21.782Y-52.3447-21.40413.78J2.665
X24.5Y-53.203Z-21.49412.881J3.05
X35.332Y-51.5877-21.84211.724J4.108
X36.612Y-50.1637-21.9331-3.329J2.352
X35.878Y-46.9857-22.1251-4.187J1.127
X25.028Y-44.7932-22.4911-3.979J-2.041
X24.106Y-53.1197-23.08211.435J)-4.255
X36.836Y-49.6127-23.56611.913J4.059
X35.778Y-46.8862-23.7311-4.372J0.565
X25.494Y-44.7232-24.0771-3.925J-2.137
X23.688Y-53.0232-24.66911.209J-4.33

X27.16Y-48.9341-0.378J0.115
G1X27.128Y-49.016
G1X28.462Y-49.336

G1Z-28.6

G0Z10.

Y44.565

Z-1.6

G1Z-5.6
(G3X31.926Y45.0281-0.309J4.626
X36.788Y48.3231-2.017J4.033
X35.952Y51.0471-4.309J0.732
X33.586Y52.5391-3.779J-1.781

X26.128Y-53.4627-24.74212.327J4.552
X36.692Y-50.0042-25.14310.894J4.398
X35.842Y-46.9487-25.3271-4.244J0.967
X24.98Y-44.8017-25.6921-3.962J-2.08
X24.18Y-53.1357-26.28411.458J-4.247
X36.62Y-50.1517-26.73411.88J4.056
X35.686Y-46.8012-26.9371-4.249J1.116
X20.584Y-46.4477-27.4481-3.889J-2.242
X23.66Y-53.016Z-27.86813.667J-2.606
X25.492Y-53.3842-27.92412.896J5.875
X36.714Y-49.9557-28.34611.212J4.322
X35.904Y-47.0092-28.5231-4.235J0.918
X33.618Y-45.587-28.631-3.735J-1.815
X21.958Y-52.4232-29.4111-2.855J-3.473
X26.978Y-53.5257-29.56612.994J3.408
X36.644Y-50.1022-29.93710.477J4.451
X36.108Y-47.2217-30.1091-4.16J1.067
X23.718Y-45.076Z-30.5311-4.095J-1.811
X22.456Y-45.9017-30.589112.398J-10.142
X21.002Y-47.6192-30.70513.967J-2.691
X20.834Y-48.3312-30.75214.895J-0.939
X20.926Y-49.0292-30.8112.702J0.479

X21.626Y45.8381-2.839J-3.486
X24.716Y44.85813.032J3.074
X28.262Y44.56Z-5.60611.574J3.933
X36.69Y48.0927-5.9441-0.17J4.483
X35.754Y51.2437-6.1341-4.304J0.97
X32.162Y53.0177-6.2821-3.87J-2.121
X23.404Y45.164Z-7.0591-2.123]-3.964
X28.362Y44.5627-7.20512.265J3.927
X36.45Y47.649Z-7.5181-0.217J4.477
X35.904Y51.097Z-7.7251-4.171J1.404
X33.51Y52.577-7.8361-3.762J-1.833
X19.832Y47.082Z-8.5111-2.801J-3.515
X22.46Y45.476Z-8.62814.097J2.014
X27.076Y44.577Z-8.76812.751J3.647
X36.804Y48.3727-9.16110.418J4.478
X35.702Y51.2927-9.3381-4.422J0.679
X19.88Y47.032Z-10.1151-3.898J-2.237
X23.748Y45.0682-10.2714.025J2.029
X26.476Y44.613Z-10.35112.173J4.242
X36.788Y48.323Z-10.75810.715J4.445
X35.94Y51.062-10.9231-4.314J0.732
X33.88Y52.4127-11.0221-3.667J-1.724

X21.444Y-49.8732-30.86216.757J1.617
X24.208Y-51.4377-31.02413.04J1.294
X27.028Y-51.8357-31.14811.503J2.632
X28.576Y-51.732-31.2191-0.046J3.272
X30.206Y-51.3297-31.3061-0.811J2.67
X32.078Y-49.837-31.5011-1.381J1.905
X31.786Y-48.6722-31.6521-2.037J0.332
X29.75Y-47.7227-31.8661-1.611J-0.706
X28.422Y-47.649Z-31.9791-0.501J-1.507
X26.676Y-48.1527-32.18110.186J-1.334
X26.442Y-49.016Z-32.39510.89J-0.56
X26.844Y-49.2697-32.48810.661J0.319
X28.072Y-49.4732-32.58110.441J0.304
X28.67Y-49.1682-32.61-0.178J0.474

X21.876Y45.7197-11.8061-2.987J-3.36
X34.446Y45.9637-12.20213.017J3.339
X36.772Y48.2747-12.3551-3.293J3.105
X35.754Y51.2437-12.5341-4.388J0.776
X33.51Y52.577-12.6361-3.722J-2.01
X31.894Y53.0852-12.6911-2.561J-3.127
X21.594Y45.8547-13.3951-1.99J-4.032
X24.982Y44.807Z-13.50813.108J3.135
X33.782Y45.6457-13.77611.476J4.221
X35.702Y51.2927-14.1381-2.928J3.403
X19.982Y46.9347-14.9211-3.898J-2.237
X22.274Y45.5497-15.02114.074J2.205
X24.716Y44.8587-15.112.708J3.364
X35.532Y46.6627-15.45411.611J4.177
X36.362Y50.5957-15.6931-3.818J2.391
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X35.526Y51.4497-15.7481-6.48J-2.64
X20.144Y46.7882-16.531-3.806J-2.397
X22.556Y45.4417-16.63113.983J2.353
X27.444Y44.563Z-16.77912.699J3.673
X36.206Y50.774Z-17.30410.242J4.479
X19.786Y50.979Z-17.891-4.151J-1.712
X25.686Y44.6977-18.32914.066J-1.924
X36.362Y50.5947-18.89311.114J4.356
X35.378Y51.5627-18.9561-5.086J-1.978
X30.322Y53.3862-19.1391-3.737J-2.516
X20.492Y46.5117-19.7481-1.203J-4.334
X22.136Y45.605Z-19.81614.102J2.897

X23.074Y52.6247-30.55911.608J-1.607
X21.22Y50.9227-30.67413.707J-3.12
X20.872Y50.067Z-30.7312.949J-1.048
X20.852Y49.4987-30.76811.939J-0.318
X20.954Y48.9727-30.80413.068J0.031
X21.512Y48.1427-30.86715.472J1.376
X24.134Y46.6847-31.01913.026J1.404
X26.978Y46.266Z-31.14511.583J2.755
X28.588Y46.3762-31.2191-0.097J3.702
X31.506Y47.52-31.411-0.732J2.46
X31.736Y49.4657-31.6611-1.816J1.092
X30.02Y50.325Z-31.8431-1.607J-0.747

X26.476Y44.613Z-19.95112.934J3.547
X36.434Y50.4917-20.48610.717J4.441
X35.414Y51.535Z-20.5541-5.219J-1.904
X20.302Y46.656Z-21.3381-3.75J-2.483
G1X20.484Y46.5172-21.347
G3X21.74Y45.7817-21.40114.942)3.584
X24.572Y44.8877-21.49512.944J3.093
X33.472Y45.5187-21.76411.684J4.124
X36.362Y50.5947-22.0931-2.779J3.535
X35.366Y51.5717-22.1571-5.039J-1.954
X20.448Y46.5447-22.9461-3.726J-2.519
X23.76Y45.065Z-23.0713.774J2.56
X27.42Y44.5632-23.17812.116J4.128
X36.36Y50.5962-23.69310.247J4.49
X35.316Y51.607Z-23.7591-5.332J-2.111
X20.462Y46.533Z-24.5461-3.701J-2.556
X23.748Y45.0682-24.6713.781J2.586
X26.476Y44.613Z-24.75112.173J4.242
X36.434Y50.4917-25.28610.717J4.441
X35.414Y51.535Z-25.3541-5.219J-1.904
X20.316Y46.6457-26.1391-3.75J-2.483
X22.32Y45.532-26.22314.011J2.597
X24.91Y44.8217-26.30612.756J3.494

X28.386Y50.4547-31.9831-0.642J-1.42
X26.668Y49.967-32.17610.187J-1.32
X26.516Y48.9897-32.41510.791J-0.551
X26.966Y48.75Z-32.49911.26J0.966
X28.326Y48.703Z-32.59310.368J0.373
X28.672Y49.1647-32.61-0.246J0.355
X27.128Y49.0161-0.379J-0.111
G1X28.462Y48.77

G1Z-28.6

G0Z10.

X101.196Y-13.844

Z-1.6

G1Z-5.6
G3X106.492Y-12.6141-0.479J4.498
X94.084Y-6.1031-3.115J3.243
X96.792Y-13.51413.084J-3.266
X99.81Y-13.8622-5.60411.721J4.016
X101.246Y-4.9027-6.36410.227J4.491
X98.594Y-13.789Z7-7.1611-0.492J-4.469
X109.122Y-10.1427-7.56110.837J4.414
X91.424Y-8.5617-8.3491-4.427J0.773
X108.536Y-11.133Z-9.10414.42J-0.814
X92.006Y-7.5877-9.8891-4.137J1.761

X36.732Y48.1817-26.7511.511J4.221
X35.998Y50.9987-26.9191-4.243J0.88
X33.66Y52.5072-27.031-3.789J-1.727
X22.066Y45.6352-27.8131-2.876J-3.454
X25.98Y44.66227-27.93712.969J3.513
X36.36Y47.5072-28.30910.966J4.393
X36.584Y50.2497-28.4721-4.266J1.547
X35.804Y51.1957-28.5311-4.364J-1.245
X32.56Y52.904Z-28.6691-3.874J-2.052
X20.432Y46.5557-29.3451-2.322J-3.853
X22.508Y45.4587-29.42913.942J2.691
X30.244Y44.7117-29.65912.704J3.612
X36.272Y50.6982-30.0991-1.157J4.335
X35.268Y51.6437-30.1621-4.589J-1.834
X23.718Y53.03Z-30.531-3.677J-2.592

X96.934Y-13.5482-10.31114.131J-1.782
X108.624Y-7.716Z-10.89611.665J4.176
X92.998Y-6.7282-11.4321-4.177J-1.649
G1X92.456Y-7.138Z-11.46
G3X107.816Y-11.8127-12.26113.904J-2.233
X92.96Y-6.7557-13.0331-3.773J2.442
X91.61Y-8.16Z-13.12513.402J-2.499
G1X91.37Y-8.703Z-13.157
(G3X108.412Y-11.275Z-13.89514.447J-0.668
X107.52Y-6.7162-14.1581-4.079J1.902
X91.356Y-8.7452-14.761-3.629J-2.656
X104.384Y-13.369Z-15.33114.454]-0.625
X109.154Y-10.032-15.5671-2.049J3.985
(G1X109.252Y-9.4872-15.597
(G3X108.532Y-7.6032-15.7021-4.506J0.115
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X93.128Y-6.6382-16.2251-4.132)-1.764
X107.38Y-12.1217-17.04113.568J)-2.736
X109.166Y-9.9857-17.1691-3.492J2.715
G1X109.254Y-9.4817-17.197
G3X108.456Y-7.516Z-17.3081-4.529J0.104
X93.488Y-6.4147-17.8091-4.097J-1.856
X91.708Y-7.9837-17.91413.479J-3.01
X96.692Y-13.4987-18.30314.281J-1.386
X109.256Y-9.3157-18.80611.786J4.126
X107.556Y-6.747-18.9571-4.495]-0.056
X92.364Y-11.5227-19.7291-3.646J-2.632
X108.51Y-7.5782-20.50413.949J2.151

(G1X99.614Y-9.595

G1Z-28.6

G0Z10.

X101.196Y4.899

Z-1.6

G1Z-5.6
(G3X102.904Y5.0721-0.895J6.613
X109.164Y8.7461-1.316J4.292
X109.252Y9.5551-7.278J0.796
X108.742Y10.8491-4.425J)-0.198
X107.698Y11.9011-3.689J-1.176
X103.928Y13.4741-3.673J-2.484

X93.182Y-6.6032-21.0231-4.122)-1.791
X107.168Y-12.2547-21.83113.541J-2.769
X93.42Y-6.4537-22.6121-3.453J2.882
X105.32Y-13.0892-23.36113.422J-2.917
X108.5Y-7.565Z-23.7051-2.529J3.719
X91.658Y-8.0717-24.3191-4.117J-1.804
X108.412Y-11.275Z-25.09514.303J-1.302
X107.692Y-6.8382-25.351-4.076J1.902
X91.34Y-8.806Z-25.9631-3.715J-2.534
X108.31Y-11.3827-26.68914.462J-0.564
X102.194Y-4.9792-27.1371-4.028J2.008
X97.626Y-13.6712-27.9321-0.964J-4.393
X103.006Y-5.0892-28.71411.318J4.299
X96.934Y-13.5482-29.5111-1.372J-4.282
X108.624Y-7.716Z-30.09611.665J4.176
X103.184Y-5.1197-30.3081-4.174J-1.649
X95.572Y-5.5347-30.531-1.462J-4.252
X93.766Y-7.0642-30.63315.774J-4.439
X93.292Y-7.9332-30.69214.599J-1.725
X93.146Y-8.7622-30.75114.957J-0.853
X93.29Y-9.2917-30.78912.692J0.097
X93.48Y-9.7627-30.82711.628J0.084
X94.2Y-10.5697-30.89712.802J0.766

X95.296Y13.1121-1.832J-4.06
X94.154Y12.67111.829J-2.957
X92.314Y11.47613.094J-3.333
X91.748Y7.92513.984J-2.105
X92.596Y7.0216.063J2.293
X99.762Y4.8827-5.60313.832J2.35
X109.154Y8.6967-5.9610.252J4.487
X109.25Y9.577Z-6.0081-6.954J0.821
X108.864Y10.6517-6.0681-3.996J-0.161
X105.128Y13.1537-6.2451-4.231J-1.211
X96.334Y13.4137-6.5081-2.429J-3.767
X94.338Y12.7557-6.57812.221J-4.456
X92.384Y7.2127-6.93512.955J-3.379
X95.042Y5.711Z-7.05213.84J2.06
X109.174Y8.795Z-7.56512.612J3.653
X109.25Y9.577Z-7.6081-6.677J0.712
X108.936Y10.527Z-7.6611-3.844J-0.145
(G1X108.59Y11.068Z-7.692
G3X103.44Y13.572Z-7.8981-4.122J-1.665
X95.106Y13.05Z-8.151-1.597J-4.146
X92.484Y7.115Z-8.54212.57J-3.68
X109.238Y9.247-9.1913.888J2.248
X109.216Y9.8047-9.2211-3.044J0.218

X98.226Y-12.0442-31.1212.718J1.6
X99.59Y-12.1157-31.18310.832J4.674
X102.94Y-11.4257-31.3641-0.147J2.737
X104.352Y-10.1597-31.5191-1.555J1.698
G1X104.404Y-9.6452-31.576
(G3X103.718Y-8.62Z-31.7041-1.759J-0.02
X100.83Y-7.8882-31.9291-1.376J-0.923
X99.536Y-8.0962-32.0410.074J-1.344
X98.594Y-8.6967-32.18910.745J-1.069
X98.804Y-9.3847-32.39911.209J-0.168
(G1X98.924Y-9.4877-32.429
(G3X99.614Y-9.5957-32.610.594J1.287
X100.96Y-9.18610.325J0.223
X99.51Y-9.4871-0.348J-0.184

(G1X109.088Y10.2447-9.245
(G3X108.496Y11.1847-9.2991-6.51J-1.534
X102.704Y13.7Z-9.521-4.133J-1.831
X95.588Y13.2027-9.7331-1.218J-4.256
X94.246Y12.7137-9.78211.811J-3.194
X91.992Y7.632-10.10812.972J-3.325
X105.938Y5.8832-10.57914.137J1.723
X109.144Y8.656Z-10.7581-2.849J3.496
X109.24Y9.668Z-10.8131-5.736J0.78
X107.002Y12.3517-10.9761-4.538J-0.318
X96.446Y13.4437-11.3051-3.37J-2.987
X94.432Y12.796Z-11.37512.49J-4.983
X91.762Y7.906Z-11.69112.92J-3.425
X92.964Y6.744Z-11.76714.789J1.741
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X109.136Y8.6317-12.35613.65J2.629
X109.076Y10.2672-12.4461-4.639J0.735
X108.524Y11.1527-12.4971-6.431J-1.526
X101.548Y13.8212-12.7541-4.131J-1.785
X95.686Y13.231Z-12.931-0.652J-4.329
X91.612Y10.5947-13.13112.204J-3.809
X92.026Y7.5932-13.31114.187J-1.22
X97.252Y5.1347-13.52314.079J1.718
X109.078Y10.2652-14.04611.505J4.239
X108.518Y11.1587-14.0981-6.326J-1.492
X104.01Y13.4577-14.2811-4.118J-1.783
(G1X102.944Y13.6617-14.313

X109.248Y9.363Z-21.99613.409J2.926
X109.074Y10.2712-22.0461-3.895J0.088
(G1X108.726Y10.873Z-22.081
(G3X105.35Y13.079Z-22.2381-4.154J)-1.43
X104.108Y13.4362-22.2781-2.487J-3.604
X102.536Y13.7242-22.3251-2.551J-5.759
X93.738Y12.463Z-22.6031-1.131J-4.36
X91.876Y7.768Z-22.913.226J-3.08
X92.596Y7.02Z-22.94815.168J2.033
X109.194Y8.8947-23.57113.832J2.344
(G1X109.252Y9.4877-23.603
(G3X108.88Y10.626Z-23.6671-3.866J-0.048

G3X95.248Y13.0977-14.5451-1.344J-4.236
X93.79Y12.497-14.60111.988J-3.134
X91.906Y7.732-14.90213.197J-3.105
X109.014Y8.336Z-15.5414.183J1.634
X109.216Y9.804Z-15.6211-4.598J1.052
X108.758Y10.8242-15.6781-4.271J-0.421
X105.374Y13.0712-15.8371-4.162J-1.374
X104.09Y13.44Z7-15.8781-2.478J-3.563
X102.536Y13.7247-15.9251-2.505J-5.661
X95.346Y13.1277-16.142]-1.131J-4.318
X91.324Y8.8827-16.43212.424)-3.747
X92.036Y7.582-16.51113.993J0.393
X95.13Y5.682-16.65513.997J1.674
X109.074Y10.273Z-17.24712.567J3.692
(G1X108.726Y10.873Z-17.281
G3X105.518Y13.022-17.4321-4.148J-1.427
X103.848Y13.4917-17.4861-2.354J-3.197
G1X102.776Y13.689Z-17.518
G3X95.686Y13.231Z-17.731-1.255J-4.231
X93.686Y12.436Z-17.80511.938J-3.465
X91.738Y7.937Z-18.08913.283J-3.066
X92.556Y7.053Z-18.14616.522J2.478
X109.138Y8.636Z-18.75613.853J2.32
X109.132Y10.12Z-18.8381-4.762J0.734

X105.128Y13.1537-23.8451-4.234J-1.184
X96.438Y13.4417-24.1051-2.433J-3.786
X94.574Y12.8567-24.16912.586J-5.15
X91.75Y7.9237-24.4912.853J-3.486
X92.798Y6.862Z-24.55915.309J1.966
X109.174Y8.795Z-25.16513.731J2.505
X109.248Y9.5897-25.2091-6.388J0.695
X109.08Y10.2597-25.2461-4.731J-0.253
X108.5Y11.177Z-25.2991-6.044J-1.403
X96.234Y13.3852-25.7121-4.111J-1.798
X91.752Y7.918Z-26.0912.001J-4.013
X92.81Y6.8537-26.15915.232J1.934
X109.154Y8.6967-26.7613.726J2.518
X109.25Y9.577Z-26.8081-6.954J0.821
X108.864Y10.6517-26.8681-3.996J-0.161
X105.128Y13.1532-27.0451-4.231J-1.211
X96.334Y13.413Z-27.3081-2.4293-3.767
X94.338Y12.755Z-27.37812.221J-4.456
X92.384Y7.2127-27.73512.955J-3.379
X95.042Y5.711Z-27.85213.84J2.06
X109.174Y8.7957-28.36512.612J3.653
X109.25Y9.577Z-28.4081-6.677J0.712
X108.936Y10.5272-28.4611-3.844J-0.145

X108.136Y11.5477-18.9221-4.859J-0.895
X103.604Y13.547-19.0931-3.892J-2.14
G1X102.704Y13.72-19.12
G3X95.394Y13.143Z-19.341-1.216J-4.288
X94.2Y12.6927-19.38411.807J-3.016
X91.844Y7.805Z-19.69713.01J-3.311
X92.668Y6.964Z-19.75214.906J1.881
X109.234Y9.197-20.38713.796J2.398
X108.742Y10.8497-20.4791-4.102J0.24
X105.374Y13.0712-20.6371-4.149J-1.396
X97.48Y13.647Z-20.8721-2.556J-3.701
X93.386Y12.267Z-21.01811.42)-4.314
X92.17Y7.4322-21.32113.396J-2.882
X93.444Y6.447-21.38913.532J1.567

(G1X108.59Y11.0682-28.492
G3X103.44Y13.572Z-28.6981-4.122J-1.665
X95.106Y13.05Z-28.951-1.597J-4.146
X92.484Y7.1157-29.34212.57J-3.68
X109.238Y9.247-29.9913.888J2.248
X109.216Y9.8042-30.0211-3.044J0.218
(1X109.088Y10.2447-30.045
(G3X108.496Y11.1847-30.0991-6.51J-1.534
X102.964Y13.6572-30.3131-4.107J-1.809
X95.712Y13.2497-30.5291-1.357J-4.254
G1X95.606Y13.206Z-30.533
(G3X93.936Y11.8117-30.62916.823J-5.031
X93.394Y10.9827-30.68715.691J-2.321
(G1X93.194Y10.2297-30.741
(G3X93.78Y8.601Z-30.86714.073J-0.108
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X94.63Y7.8742-30.93514.655J2.232
X96.384Y7.082-31.03512.895J2.318
X99.7Y6.6417-31.18911.553J2.514
X103.724Y7.7617-31.4171-0.109J2.563
X104.238Y9.672-31.631-1.782J1.212
X102.618Y10.6562-31.791-1.736J-0.599
X100.608Y10.8432-31.9471-0.766J-1.323
X99.25Y10.5217-32.08210.159J-1.212
X98.85Y10.2782-32.14610.876J-0.926
X98.744Y9.4877-32.37611.173J-0.475
X99.614Y9.157-32.610.836J0.628
X100.948Y9.56710.326J0.22
X99.51Y9.4871-0.342J-0.194

X68.336Y-43.6022-21.81114.486J0.314
X70.4Y-41.237Z-21.9591-3.477J2.924
X52.564Y-40.0692-22.7751-4.465J0.537
X63.582Y-45.072-23.25514.453J-0.629
X66.706Y-44.3562-23.351-1.1J4.475
X69.376Y-38.5582-23.7181-2.626J3.657
X53.382Y-42.6682-24.5241-3.954]-2.142
X65.186Y-44.7932-24.90214.044J1.973
X69.96Y-42.1627-25.1041-1.834J4.063
X68.646Y-37.9892-25.3581-4.214J1.475
X53.49Y-42.7747-26.131-3.588J)-2.71
X69.558Y-42.6652-26.67413.99J2.077

G1X99.614Y9.15

G1Z-28.6

G0Z10.

X61.666Y-45.194

Z-1.6

G1Z-5.6
G3X66.674Y-44.3681-0.119J4.566
X67.514Y-37.3721-2.604J3.667
X55.154Y-43.9011-3.024J-3.327
X61.466Y-45.19627-5.60213.163J3.216
X70.058Y-42.022-5.91310.002J4.491
X52.972Y-39.2262-6.7261-4.295J1.324
X63.782Y-45.0422-7.26114.246J-1.474
G1X64.828Y-44.87Z-7.291
G3X69.978Y-42.1397-7.5061-1.66J4.144
X52.972Y-39.2267-8.3261-4.256J1.445
X69.83Y-42.3382-9.09414.244J-1.476
X53.242Y-38.8822-9.9051-4.182]1.644
X69.67Y-42.5367-10.68214.111J-1.818
X53.334Y-38.782-11.4991-4.102J1.839
X68.778Y-43.327-12.23114.068J-1.918
X70.342Y-41.4362-12.3471-3.711J2.644
X52.67Y-39.7732-13.1581-4.436J0.737

X70.374Y-41.3372-26.7531-4.31J2.05
X52.63Y-39.8712-27.5641-4.452)0.637
X65.956Y-44.5977-28.12614.42J-0.828
X70.026Y-42.0682-28.311-2.229J3.878
X57.306Y-36.7132-28.931-4.277J1.374
X62.952Y-45.1347-29.63812.082J-3.986
G1X63.606Y-45.0672-29.656
G3X65.084Y-44.8167-29.6991-1.384J5.297
X69.936Y-42.1982-29.9021-1.781J4.082
X67.756Y-37.4857-30.1971-4.201J1.511
X57.24Y-36.7452-30.5331-3.126J-3.158
X55.442Y-38.0682-30.62916.98J-5.708
X54.838Y-38.8062-30.68114.092J-2.11
X54.498Y-40.4197-30.79414.346J-1.273
X54.762Y-41.1332-30.84616.143J0.772
X56.166Y-42.3892-30.95513.584J1.177
X58.668Y-43.2742-31.07712.377J2.034
X63.286Y-43.1247-31.28110.991J2.582
X65.66Y-41.5187-31.4851-1.141J2.085
X65.056Y-39.9797-31.6761-1.98J0.41
X62.872Y-39.272-31.8811-1.37J-0.913
X61.606Y-39.301Z-31.9961-0.24J-1.568

X69.622Y-42.5932-13.87814.398J-0.927
X53.396Y-38.7162-14.6951-4.077J1.895
X69.53Y-42.6927-15.47214.036J-1.983
X70.392Y-40.1462-15.6211-4.05J1.996
X52.522Y-41.167-16.4361-4.462J-0.553
X63.858Y-45.0312-16.86314.47J0.459
G1X64.828Y-44.877-16.891
G3X69.926Y-42.217-17.1021-1.652J4.136
X58.968Y-36.3792-17.6781-4.226J1.519
X58.578Y-44.9567-18.31711.251J-4.319
X63.82Y-45.0372-18.46211.441J4.215
X66.738Y-44.3457-18.5511-1.167J4.345
X70.166Y-39.5547-18.8561-2.646J3.648
X52.862Y-42.002Z-19.6841-4.349J-1.145
X70.412Y-40.233Z-20.41614.303J1.303
X52.496Y-41.0117-21.2281-4.472J1-0.466

X60.32Y-39.7817-32.18710.34J-1.126
(G1X60.132Y-39.9532-32.235
(G3X60.084Y-40.5352-32.40910.76J-0.322
X61.066Y-41.106Z-32.56410.647J0.059
X61.604Y-41.092Z-32.59710.109J0.491
X61.464Y-40.304Z-32.61-0.071J0.391
G1X61.252Y-40.32
G1X61.666Y-41.081

G1Z-28.6

G0z10.

Y36.202

Z-1.6

G1Z-5.6
(G3X69.632Y38.8211-0.096J4.485
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X70.27Y39.7721-4.482J2.034
X69.054Y43.0951-4.311J0.928
X62.062Y45.181-3.751J-2.317
X56.668Y36.8981-0.304J-4.481
X61.764Y36.204Z-5.60512.402J3.793
X69.97Y39.2582-5.9261-0.139J4.47
X68.93Y43.1947-6.161-4.142J1.455
X67.474Y44.0427-6.2231-3.135]-1.954
X62.458Y45.1617-6.3761-2.936J-3.212
G1X61.568Y45.1967-6.4
G3X57.594Y36.641Z-7.0791-0.049J-4.497
X69.952Y39.233Z-7.52511.94J4.037
X69.542Y42.6827-7.7271-4.153]1.483

X54.192Y43.3417-16.2331-0.468J-4.435
X63.646Y36.335Z-16.86213.64J-2.642
X69.568Y38.745Z-17.0941-1.098J4.373
X70.318Y39.8957-17.1651-4.718J2.173
X68.834Y43.267Z-17.3651-4.381J0.804
X62.854Y45.136Z-17.5651-3.628J-2.477
X61.444Y45.1977-17.6031-0.835J-5.594
X57.694Y36.6187-18.28310.014J-4.497
X70.056Y39.3817-18.73411.889J4.069
X68.866Y43.2437-18.9641-4.211J1.328
X64.048Y45.006Z-19.1311-3.648J-2.457
X62.804Y45.147-19.1661-0.996J-3.123

X68.438Y43.5447-7.7841-6.055J-3.267
X66.386Y44.465Z-7.8611-3.602J-2.979
X62.854Y45.136Z-7.9651-2.395J-3.642
G1X61.716Y45.193Z-7.996
G3X56.73Y36.8782-8.651-0.125]-4.494
X70.426Y41.0987-9.23412.37J3.821
X69.086Y43.07Z-9.3521-4.27J-0.352
X67.8Y43.8897-9.411-3.22J-1.863
X66.316Y44.4887-9.4631-3.147J-3.144
X63.05Y45.1227-9.5591-2.382J-3.713
X61.468Y45.1977-9.6031-0.996J-6.32
X53.9Y38.2722-10.13510.001J-4.497
X69.988Y39.2827-10.72813.782J2.414
X69.472Y42.743Z-10.9311-4.148J1.431
G1X68.802Y43.291Z-10.967
G3X67.864Y43.8582-11.0081-2.702J-1.756
X66.674Y44.368Z-11.0511-3.642J-3.652
X63.148Y45.1147-11.1571-2.586J-3.651
X61.222Y45.1957-11.2091-0.908J-5.057
X60.328Y36.2382-11.96310.125J-4.496
X69.568Y38.7457-12.29410.568)4.464
X70.27Y39.772Z-12.3571-4.904J2.25
X69.53Y42.6927-12.5281-4.406J0.924
G1X68.866Y43.2432-12.564

G1X61.766Y45.1917-19.195
(G3X55.948Y44.2487-19.3641-0.158J]-4.473
X65.66Y36.7217-20.12612.76J-3.549
X69.944Y39.2217-20.3241-2.05J3.923
X69.536Y42.6872-20.5271-4.149J1.495
X68.238Y43.663Z-20.5931-5.132J-2.709
X62.656Y45.1497-20.771-3.352J-2.93
G1X61.642Y45.1957-20.798
G3X59.15Y36.355Z-21.5281-0.087J-4.496
X69.572Y38.7487-21.89411.16J4.342
G1X70.022Y39.332Z-21.931
G3X69.538Y42.6847-22.1271-4.205J1.381
X68.306Y43.6247-22.191-5.114J-2.683
X62.31Y45.169Z7-22.381-3.392J-2.902
X53.666Y42.936Z-22.661-0.44J-4.448
X69.172Y38.379Z-23.4713.901J-2.237
G1X69.536Y38.7132-23.492
G3X70.26Y39.7472-23.5561-4.949J2.31
X68.93Y43.1947-23.761-4.337J0.951
X67.474Y44.0427-23.8231-3.135J-1.954
X62.458Y45.1617-23.9761-2.936J-3.212
G1X61.568Y45.196Z-24.
G3X57.792Y36.596Z-24.6861-0.049J-4.497
X69.612Y38.797Z-25.09711.84J4.094

G3X67.928Y43.8272-12.6051-2.778J-1.751
X66.364Y44.473Z-12.6611-3.309J-3.211
X62.162Y45.176Z-12.7841-2.408J-3.705
X56.15Y44.3247-12.9571-0.377J-4.399
X62.68Y36.244Z7-13.63312.658J-3.626
X69.934Y39.2097-13.9231-0.585J4.416
X68.818Y43.279Z-14.1661-4.139J1.505
X64.124Y44.9947-14.3291-3.632J-2.505
X62.706Y45.1467-14.3691-1.071J-3.278
G1X61.642Y45.1957-14.398
G3X57.742Y36.607Z-15.0841-0.087J-4.496
X69.612Y38.797Z-15.49711.865J4.083
X70.46Y40.7882-15.6161-4.091J1.911
X69.206Y42.97Z7-15.7461-4.2631-0.043
X62.36Y45.1662-15.9781-3.817J-2.184

X70.46Y40.7882-25.2161-4.091J1.911
X68.802Y43.2917-25.3671-4.434J-0.08
X63.782Y45.0447-25.5391-3.627J-2.52
X59.028Y45.026Z-25.671-1.156J-4.376
X60.772Y36.216Z-26.37711.22)-4.327
X70.072Y39.405Z-26.73510.352J4.471
X69.054Y43.0957-26.9541-4.181J1.304
X62.062Y45.187-27.1861-3.751J-2.317
X56.29Y44.373Z-27.3531-0.327J-4.395
X54.526Y37.8417-27.76512.585J)-3.675
X69.568Y38.7457-28.29413.471J2.858
X70.266Y39.76Z-28.3571-4.973J2.275
X68.736Y43.34Z-28.571-4.385J0.934
X67.8Y43.8897-28.611-2.661J-1.789
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X66.316Y44.4887-28.6631-3.147J)-3.144
X63.05Y45.1227-28.7591-2.382J-3.713
X61.468Y45.1977-28.8031-0.996J-6.32
X53.9Y38.2722-29.33510.001J-4.497
X69.988Y39.2827-29.92813.782J2.414
X69.532Y42.6917-30.1281-4.176J1.433
X68.388Y43.5747-30.1861-5.499J-2.93
X65.164Y44.7987-30.2991-3.472J-2.901
X63.05Y45.1227-30.3591-1.778J-3.912
X61.494Y45.1977-30.4021-1.024J-6.573
X58.228Y44.8857-30.4931-0.036J-4.24
G2X56.922Y44.5732-30.5321-9.579J19.217
G3X55.368Y43.4052-30.60918.078J-6.221

G3X-97.902Y4.003Z-9.471-2.621J3.653
X-100.05Y4.392-9.5341-2.321J-4.768
X-104.262Y-4.3527-10.3461-0.976J-4.39
X-97.992Y4.0262-11.07311.132J4.352
X-100.444Y4.437-11.1451-2.2433-4.739
X-103.946Y-4.39Z-11.9551-0.777J-4.429
X-97.892Y4.0012-12.6710.973J4.39
X-100.27Y4.4147-12.741-2.285]-4.661
X-104.262Y-4.3527-13.5461-0.865J-4.413
X-98.032Y4.0352-14.27411.132J4.352
X-102.304Y4.4947-14.3981-2.002J-4.115
X-101.816Y-4.4977-15.21610.152J-4.494
X-98.372Y4.108Z7-15.8841-0.087J4.492

X54.368Y41.8287-30.71114.182J-2.194
X54.332Y41.061Z-30.76216.771J-0.54
G1X54.52Y40.5177-30.8
G3X55.338Y39.4917-30.8813.209J0.683
X56.586'Y38.7182-30.95914.57J3.055
X60.292Y37.935Z-31.13812.055J2.276
X62.914Y38.1987-31.27310.138J2.702
X65.59Y40.166Z-31.5581-0.994J2.116
X64.24Y41.7517-31.7921-1.923J0.117
X61.544Y42.0882-32.0021-1.016J-1.202
X59.77Y41.2632-32.22510.254J-1.162
X60.14Y40.472Z-32.41510.845J-0.22
X60.768Y40.3082-32.52210.425J0.432
X61.156Y40.32Z-32.5910.061J0.609
G1X61.666Y40.316Z-32.6
(G3X61.298Y41.0841-0.098J0.383
X61.252Y40.3210.085J-0.385
G1X61.666Y40.316

G1Z-28.6

G0Z10.

X-101.196Y-4.478

Z-1.6

G1Z-5.6

X-106.026Y-4.02Z-16.6921-1.82J-4.108
X-97.484Y3.89Z-17.45712.013J4.021
X-101.044Y4.4717-17.5621-2.298J-4.021
X-103.502Y-4.4347-18.3681-0.478J-4.472
X-98.178Y4.0672-19.07810.753J4.431
X-106.18Y-3.9817-19.8871-1.914J-4.067
X-97.382Y3.86Z-20.65412.09J3.982
X-100.994Y4.4682-20.7611-2.35J-3.992
X-103.602Y-4.426Z-21.5651-0.503J-4.469
X-98.032Y4.0352-22.27410.801J4.425
X-102.428Y4.4917-22.4011-1.998J-4.099
X-101.79Y-4.496Z-23.21710.214J-4.492
X-97.712Y-3.953Z-23.3361-0.109J4.504
G1X-96.756Y-3.652Z-23.367
G3X-97.872Y3.9957-23.8691-2.62J3.653
X-100.394Y4.4262-23.9441-2.268J-4.586
X-103.774Y-4.409Z-24.761-0.802J-4.426
X-97.712Y-3.953Z-24.93610.887J4.408
G1X-96.756Y-3.6527-24.967
G3X-97.902Y4.003Z-25.471-2.621J3.653
X-100.05Y4.39Z-25.5341-2.321J-4.768
X-104.262Y-4.3527-26.3461-0.976J-4.39
X-97.992Y4.0262-27.07311.132J4.352

G3X-99.436Y-4.3111-0.775J6.469
X-97.912Y4.0061-1.283J4.311
X-100.344Y4.4211-2.26J-4.631
X-104.31Y-4.3451-0.828J-4.42
X-102.518Y-4.4897-5.60511.13J4.185
X-99.856Y4.3672-6.32810.259J4.489
X-104.766Y-4.279Z-7.1311-1.072J-4.367
X-97.712Y-3.953Z-7.33611.383J4.279
G1X-96.756Y-3.652Z2-7.367
G3X-97.872Y3.995Z-7.8691-2.62J3.653
X-100.394Y4.426Z-7.9441-2.268J-4.586
X-103.774Y-4.409Z-8.761-0.802J-4.426
X-97.712Y-3.953Z-8.93610.887J4.408
G1X-96.756Y-3.6527-8.967

X-100.444Y4.43Z2-27.1451-2.243]-4.739
X-103.946Y-4.39Z-27.9551-0.777J-4.429
X-97.892Y4.0012-28.6710.973J4.39
X-100.27Y4.4147-28.741-2.285J-4.661
X-104.262Y-4.3527-29.5461-0.865J-4.413
X-98.032Y4.0352-30.27411.132J4.352
X-99.71Y4.3497-30.3241-2.927J-6.539
X-106.688Y3.8392-30.531-1.144J-4.359
X-108.564Y2.1782-30.64415.212J-4.038
X-109.02Y0.1982-30.78513.89J-1.452
X-108.912Y-0.1257-30.8111.267J0.046
X-106.704Y-1.9867-30.9913.352J0.73
X-105.252Y-2.4517-31.06511.774J1.974
G1X-104.436Y-2.61Z-31.105
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G3X-100.262Y-2.392-31.30710.79J2.512
G1X-99.594Y-2.1697-31.346
G3X-97.814Y-0.375Z-31.561-1.401J1.812
X-99.256Y1.1487-31.7621-1.937J0.015
X-101.586Y1.4832-31.9371-0.985J-1.228
X-102.836Y1.2487-32.04610.191J-1.455
X-103.584Y0.7917-32.16510.89J-1.108
X-103.456Y0.2-32.411.217J-0.3
X-102.776Y-0.168Z-32.58210.851J1.291
X-101.284Y0.1672-32.610.373J0.167
X-102.776Y-0.0551-0.357J-0.165

X54.09Y17.102Z-25.3441-30.068J10.944
X-54.622Y-16.674Z-26.141-27.044)-17.104
X55.008Y16.3517-26.937127.31J16.675
X-32.4Y27.5927-27.3351-27.502J-16.348
X31.972Y-27.7172-28.133116.199J-27.593
X-31.688Y27.82-28.9321-15.986J27.718
X30.934Y-28.0117-29.728115.845J-27.799
X-30.042Y28.2527-30.5241-15.467J28.011
X-61.386Y9.0432-30.727115.023J-28.254
X33.634Y-27.2232-31.341130.695J-9.042
X-32.904Y27.4457-32.1381-16.818J27.222
X-18.284Y-30.664Z-32.726116.454J)-27.445
X19.172Y30.5297-33.52319.14J30.665

G1X-101.21Y0.

G1Z-28.6

G0Z10.

X0.Y-32.

Z-1.6

G1Z-5.6

G3X63.976Y0.7911-0.005J32.003
X-63.994Y-0.3461-31.989J-0.792
X0.742Y-31.9977-5.603132.002J0.352
X0.198Y31.9997-6.3991-0.374J31.997
X-59.724Y-11.4897-6.8941-0.097J-31.998
X22.532Y-29.9477-7.292129.859J11.483
X54.506Y16.769Z-7.741-11.266J29.949
X-54.928Y-16.4187-8.5371-27.252J-16.77
X62.12Y7.6842-9.262127.463J16.417
X20.83Y30.254Z-9.5161-31.056J-7.679
X-21.654Y-30.108Z-10.3121-10.416J-30.253
X60.084Y-11.0117-10.711110.831J30.102
X1.482Y31.9897-11.1941-30.041J11.012
X-2.372Y-31.975Z-11.9911-0.741J-31.989
X18.332Y30.657Z-12.72611.186J31.976
X-19.222Y-30.5217-13.522]-9.164J-30.658
X20.112Y30.377Z-14.31919.609J30.521
X-47.358Y21.5187-14.6121-10.055J-30.373

X-59.666Y-11.563Z-34.0941-9.585J-30.528
X51.778Y-18.8057-34.64129.834J11.562
X-51.36Y19.0917-35.4371-25.891J18.803
X50.834Y-19.4377-36.234125.68J-19.089
X-50.514Y19.645Z7-37.0321-25.418J19.437
X50.364Y-19.7432-37.831125.259]-19.644
X49.036Y20.5617-38.1781-25.192J19.742
X-49.37Y-20.359Z-38.9761-24.517J-20.562
X50.092Y19.9147-39.771124.684J20.36
X-50.432Y-19.7Z-40.5691-25.045J-19.916
X50.582Y19.6027-41.368125.215J19.701
X-63.994Y-0.371Z-42.1-25.291J-19.604
X63.998Y-0.074131.997J0.374
X-41.142Y24.5091-32.J0.07
X-52.468Y18.322120.736J-24.661
X-63.976Y-0.791126.255J-18.327

G1Z-38.

G0Z10.

X86.964Y-31.343

Z-1.6

G1Z-5.6

G3X91.996Y-30.491-0.131J4.528
X93.828Y-29.5941-2.428J3.399

X46.67Y-21.89Z-15.408123.677J-21.52
X-46.14Y22.1717-16.2051-23.334J21.892
X45.942Y-22.273Z-17.004123.069J-22.172
X-45.476Y22.509Z-17.8011-22.969J22.274
X-60.77Y10.0312-17.919122.693J-22.489
X60.476Y-10.461Z-18.715130.385J-10.031
X-60.184Y10.8722-19.5121-30.237J10.462
X-53.686Y-17.4187-19.747130.095J-10.876
X53.74Y17.376Z-20.546126.842J17.421
X-23.62Y29.7372-20.8961-26.868J-17.38
X-11.464Y-31.479Z-21.554111.808J-29.737
X61.284Y-9.2167-21.92615.733J31.481
X-61.012Y9.6617-22.7221-30.64319.214
X60.72Y-10.105Z-23.518130.506J-9.659
X-60.428Y10.53Z-24.3151-30.359J10.105
X60.134Y-10.9417-25.111130.213J-10.532

X94.646Y-24.7251-3.515J2.746
X79.04Y-24.5081-3.963J-2.121
X78.146Y-25.49115.189J-2.954
X86.964Y-31.3432-5.60314.288J-1.356
X94.372Y-29.2147-5.8581-0.125J4.506
X79.33Y-24.2867-6.6471-3.825J2.365
G1X79.04Y-24.508Z-6.662
G3X78.146Y-25.4917-6.72215.189J-2.954
X94.294Y-29.2747-7.45414.288J-1.356
X79.33Y-24.2867-8.2471-3.786J2.426
G1X79.04Y-24.508Z-8.262
G3X78.146Y-25.4917-8.32215.189J-2.954
X94.19Y-29.357-9.04814.287J-1.357
X92.34Y-23.337Z-9.4321-3.726J2.504
X79.04Y-24.508Z-9.8621-2.809J-3.512
X78.146Y-25.4917-9.92215.189J-2.954
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X94.084Y-29.4267-10.64314.286J-1.358
X79.624Y-24.0872-11.4331-3.681J2.581
X78.642Y-24.8997-11.48612.835J)-2.268
X77.73Y-26.88Z-11.60113.774J-1.912
X93.53Y-29.7792-12.21714.492J0.027
X87.984Y-22.3962-12.7681-3.398J2.936
X79.04Y-24.5082-13.0621-0.631J-4.454
X78.146Y-25.4917-13.12215.189J-2.954
X93.63Y-29.7187-13.82214.283J-1.359
X94.22Y-24.363Z-14.1521-3.435J2.875
X79.04Y-24.5082-14.6621-3.749)-2.488
X78.146Y-25.4917-14.72215.189J-2.954
X93.392Y-29.867-15.41114.286J-1.358

X82.342Y-22.9277-30.532120.12J-45.245
X81.114Y-23.7762-30.59120.634J-15.578
X80.2Y-24.69Z-30.65314.171J-2.654
X79.63Y-26.2197-30.75514.414J-1.616
X80.26Y-27.7072-30.86414.321J0.138
X81.268Y-28.5032-30.93514.327J2.184
X83.802Y-29.427-31.06312.572J2.221
X85.384Y-29.6162-31.13411.595J4.732
X86.964Y-29.5697-31.20610.074J5.393
X89.926Y-28.6672-31.3811-0.561J2.588
X90.876Y-26.9742-31.5871-1.734J1.4
X89.188Y-25.6572-31.8071-1.838J-0.25

X80.268Y-23.7187-16.2061-3.334J3.015
X78.642Y-24.8997-16.28612.841J)-2.825
X77.736Y-26.682-16.3913.72J-1.894
X82.554Y-30.8332-16.67414.493J-0.169
X84.042Y-31.1417-16.71912.47J4.921
X89.742Y-22.6132-17.51611.34J4.293
X79.04Y-24.5082-17.8621-1.511J-4.235
X78.146Y-25.4917-17.92215.189J-2.954
X94.596Y-29.0232-18.67114.289J-1.355
X79.04Y-24.5082-19.4621-3.937J2.174
X78.146Y-25.4917-19.52215.189J-2.954
X94.266Y-29.2962-20.25214.288J-1.356
X79.33Y-24.2867-21.0471-3.772J2.448
G1X79.04Y-24.508Z-21.062
G3X78.146Y-25.4917-21.12215.189J-2.954
X93.188Y-29.9757-21.80314.289J-1.355
X95.104Y-28.487-21.9051-3.34J3.194
X79.04Y-24.5082-22.6621-4.191J1.631
X78.146Y-25.4917-22.72215.189J-2.954
X94.052Y-29.4477-23.44214.285J-1.358
X83.802Y-22.5957-24.0871-3.662J2.603
X79.04Y-24.5082-24.26211.463J-4.259

X86.82Y-25.4647-32.0051-0.814J-1.262
X85.278Y-26.0717-32.19810.364J-1.256
X85.29Y-26.8842-32.40610.952J-0.4
X86.442Y-27.162-32.63210.542J0.394
X86.998Y-27.032-32.71-0.04J0.448
X86.474Y-26.6561-0.138J0.182
X86.27Y-26.8810.122J-0.191
G1X86.964Y-27.042

G1Z-28.7

G0Z10.

M9

M75

G28U0.VO0.

G0 Z100.

M30

X78.146Y-25.4917-24.32215.189J-2.954
X95.198Y-28.3532-25.11314.289J-1.356
X79.04Y-24.5082-25.8621-4.238J1.504
X78.146Y-25.4917-25.92215.189J-2.954
X94.25Y-29.3072-26.65214.288J-1.356
X79.33Y-24.2862-27.4471-3.764J2.459
G1X79.04Y-24.5082-27.462
G3X78.146Y-25.4917-27.52215.189J-2.954
X93.282Y-29.9247-28.20614.288J-1.356
X95.604Y-27.5617-28.361-3.311J3.092
X79.04Y-24.5082-29.0621-4.441J0.712
X78.146Y-25.4917-29.12215.189J-2.954
X94.036Y-29.4587-29.84114.285J-1.358
X92.706Y-23.4917-30.2181-3.644J2.614
X83.802Y-22.5957-30.4871-2.991J-3.356
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