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BLIMYCKHOW KBanudukalMonHoi pabote pazpaboTatia ynpasistomias nporpaMma Juis
GpesepHOoM onepalry TEXHOIOMHYEeCKOIo rpoliecca

[Ipousseaen pasmepHbId aHanu3 i GpesepHod onepaunu, cosaana CUMYJILms
00paboTky aetanu «diaaHel.

CripoexktupoBaHa  paseprtka. Taioke paszpadoTaHbl  [PUCIIOCOOICHHE LIS
(ppesepHoil onepalun, KOHTPOJILHOE NpUcocobaeHre As 3aMepa TOPHOBOrO OHEHHS.

B 9sKoHOMHMuYeCKOH 4acTM paccyMTaHa OpPUEHTUPOBOYHAs  Ce0eCTOUMOCTD
M3rOTOBJICHUS JETallH.

i

|

{

i

!

i - - . v

' 151900.2016.001.000 13
Ham. | flucm Ne dokym. lModnucs {Jama
Faspab. Asamosa FO.H. PaspaboTka ynpasnsioweil nporpammbr |_J1u7 flucm Jlucmos
Mpoeep. Upumn A B. V%0 Ut (ppesepHoit oncpalHm l}[ 4 60
Peuens. o 2000085 f@%{f’ TEXHOJOTHHECKOTO NpoLEecca
" = 14 OpaboTKW meTanu «aHei ¢ Disian Bl EOY BI1O «lOYpI'Ys»
H. Kormp. Hekpytos B.L. /Z/_ QODPAVOTKH ICTANH «GQLTaHEL C Drian ‘[‘ ( .I [0 «10Ypl

— _ — — BU3YAIBHOI BepHpHKaLWel 1aHHbIX HHY) a1 Yers-hatane

Ymaepd Ceprees C.B. A Kadrepa « THRCMI D rp V-Kdn-412

e
o




BBE I EHME . 6
I AHAJIN3 UCXOJIHBIX JIAHHDBIX ..o, 7
I.1 CpaBHeHHE OTEHECTBEHHBIX U NEPEI0BbIX 3apyOen HbIX TeXHOMOMMH U
PELUCHHIM .. . oottt ettt e e e e e e 7
1.2 328491 DPOEKTHPOBAHMS. ... .o \ittttatie et e e e 10
2 TEXHOJOIMYECKMM PABJE T oo 1
2.1 AHaIU3 TEXHOJOTHUHOCTH JICTATM . 0ottt et e e e Il
2.2 PazpaboTka npeaiaraeMoro BapHasTa (pe3epHOl onepaiyy TeXHOIOTH-
YECKOTO TIPOLIECCA. « 1uu vttt ittt ittt ettt e e e e, 11
2.2.1 BeiGop BHa 3arOTOBKH ¥ METOA €€ TONYUEHMA oo e enn, I
2.2.2 Beibop TexHonoruyeckux 06a3 u orpesieseHne mociea0BaTelibHOCTH
00paboOTKH MOBEPXHOCTCH AeTanM . OO UUIORPUR PP PPV I
2.2.3 Beibop metoaa 06paboTku 1 onpe iencHie KO IM4ecTBa H606XOL[H—
MBIX TEPEXOMOB. L1ttt ettt et e e e i3
2.3 PasmepHblii aHanu3 pazpabotaHHOM hpesepHol onepatii. .. ..., 14
2.4 Co3aanue TBEPAOTEILHBIX MOJIEEH JICTATH M 3ATOTOBKH -\ v e s, 25
2.5 BusyanbHas Bepudukaius 00paborku gerany «DuaHeny ... 26
2.6 I'eHepaiis ynpaBaslOILE TIPOIPAMMBL.L ..o i, 28
3 KOHCTPYKTOPCKUM PASIIE L. oo, 30
3.1 Pacuer n NpoeKTUPOBAHME PABBEPTKM .. .\ \ietiirt et et ee e 30
3.2 IlpoekTrpoBatte 3aKUMHOT O NPUCTIOCODICHUS JUls (QpesepHol onepaiun 52
3.2.1 Pa3pa6oTka TeopeTHUeCKOH CXeMBI Da3UPOBAHM . ..o vioe e 32
3.2.2 IlpoekTupoBaHue CXeMbl MPUCTIOCOOICHMA. ... iue e e, 33
3.2.3 PacyeT OCHOBHBIX 2JeMEHTOB PUCTOCOOTEHMS. ..o, 33
3.2.4 KoMNOHOBKA 3QKMMHOI'0 TIPHCIIOCODICHUS . .. ooe e . 36
3.2.5 Pacuer npucnocoOAeH! HA TOYHOCTD veveut e e 36
3.3 IlpoekTupoBaHre KOHTPOIBHOIO MPUCTIOCOOI@HUS 115 3aMepa TOPIIOBOTO
OMECHMSL 1 vieee ettt et et e e e e e e e 37
3.3.1 BhIOOP CX@MBI KOHTPOISA ottt ettt e e 37
3.3.2 KoMIoHOBKa KOHTPOJILHOTO TTPUCTIOCODICHMS . ..o v e 37
3.3.3 PacyeT npUcrocOOICHVSA HA TOTHOCTE «ouvent it e iseaaa 38
4 bE3OITACHOCTD KHU3HEAEA TEABHOCTH . oo 41
4.1 TexHuxa 6€3011aCHOCTY U MPOKU3BO,ICTBCHHAS CAHWTAPUS Ha VYACTKC Me-
XAHHUYECKON OOPABOTKH . ..ottt 41
4.2 1lpoeKTHpOBaHHKe 3l THOI O 3a3eMJIeHVs O00PYHOBAHMI ... v e, 43
4.3 MeponpusTus 10 YMEHbLICHUIO MOCTCACTEHR 38MACTPACCHM .. .oy .., 46
S OKOHOMMYECKWUM PA3JIE/L. . ..o 52
5.1 OpueHTHpOBOYHAs cedECTONMOCTD H3rOTORICHUS neTaln «blatemy ... 52
BAKIOUEHME. 34
BUBJIMOT PAOUYECKUM CTIMCOK. ... 55
[TPUIOKEHUE A Vopasasiiouias nporpamma it o6pabotku aertanv «Dia-
2 S) 0PN 56
Nucm

151900.2016.001.000 T3

o

Aam. [lucm Ne Gokym. Modnucs | Jama




BBEJIEHHME

Texnnuecknii nporpece B MatlMHOCTPOCHHH XapaKTePH3YCTCs COBEPIICHCTBOBAH H-
CM KOMITBIOTEPHbIX TCXHOJIONHH, B TOM 4MC/Ie co3aanneM 3D-MoaeupoBanms 1 yipas-
JSIOLIMX MPOrpaMM ¢ BU3YallbHOH Bepudukanuneii. [peanpustus, Beiyume paspadorkm
0e3 CHCTEM aBTOMATH3MPOBaHHOTO 1poekTHpoBanus (CAIIP) okasbiBaloOTCH HEKOHKY-
PEHTOCHOCOOHBIMH H3-3a OONBLIIMX MATEPHATLHBIX M BPEMEHHBIX 3aTPaT Ha I1POEKTH-
posanue. Ho cosnanue ynpapasionmx nporpaMm HeBO3MOKHO 0€3 TeopeTHUeCKOil 0c-
HOBBI.

SHAYNTCILHYIO POJIL B IIPOSKTHPOBAHUM HIPACT TEXHOIOIUs MALIHHOCTPOCHHS -
HAayKa, YCTAHABJIMBAIOMIASA ONPeJIe/ICHHbIC 3aKOHOMEPHOCTH TTOBLIICHHS TTPOH3BO, M-
TCJIBHOCTH M 9KOHOMHHYHOCTH TEXHOIOIHYECKUX MPOLECCOB 00pabOTKH 3aroTOBOK M
cOOpKH JeTanei, MallliH U MeXaHH3MOB.

[lenbio paboThl aBisSeTCS COKpalleHue BpeMeHH o0paboTKH, OBbILLIEHHE KaUecTBa
NPOAYKIHMH, BHECJIPCHHE NEPCAOBbIX TCXHOJOIHH. TTOBBILCHUIO TOYHOCTH 3ar0TOBOK
criocobcTByeT npudimkeHue ux Gopm Kk GopMam roToBuix jeraieil. JKOHOMHUYHOCTD
TEXHOJOTHUYCCKUX IPOLECCOB JTIOCTHIAETCs ¢ NMPUMEHEHHEM Pa3zMepPHOro aHaus3a, He-
MOJTL30BAHHOIO B JlaHHON padoTte. CoKpanieHno BpeMeH Ha 00padoTKy Crioco0cTayel
BHC/IPCHHE CTAHKOB € HHCJIOBBIM NPOIpaMMEbIM yiipasienuem (UI1Y), CATIP juis pas-
padOTKH W NIPOBEPKH YHPABISIOLIIX TPOTPaAMM.

Heorbemiiemoii yacTbio npotecca npoeKTHPOBAHMS SIBISCTCS NOIYUSHHUE BbIXO/HOI
JOKYMEHTAIMH H O(OPMIICHHE B COOTBCTCTBHHU C MPHHATLIMH CTAHAAPTAMM., YTO 1103-
BoJsteT ¢iestarh CALIP.

B padote OyayT Menoab3oBaHbl CpeCTBA NPOCKTHPOBAHMSA, PE3YILTATOM KOTOPhIX
OV/IeT sIBAATLCS aBTOMATHYECKAs I'eHEePALsl VITPABISIONIEH MPOrpaMMbl.

[51900.2016.001.000 I'13
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I AHAJIN3 UCXOJIHBIX JIAHHBIX
1.1 CpaBHeHre OTEYECTBEHHbBIX M NEPEeI0BLIX 3apyOeKHbIX TEXHOJIOTHI M pelIeHHH

ABTOMaTH3ALIMA [POEKTUPOBAH MU 3aHUMaeT ocodoe MECTO cpeau
HH()OPMALIMOHHBLIX TEXHOJIOrMH. 3HAHWE OCHOB aABTOMATH3allMM [POEKTUPOBAHUSA U
ymenue paborars co cpejacrsamu CATIP Ttpebyercs npakTuyecku JIHOOOMY WHIKEHEPY
pazpabotuuky. KomnbloTepamMu oOcHaileHbl M0jpa3/Ie/ieHus JUld [POCKTUPOBAHUS,
oucel U KoHcTpyKTOpckue Oropo. [lpeanpusitus, Bepywime paspadborki des CAILIP
OKa3bIBAIOTCH HEKOHKYPEHTOCITOCOOHBIMU M3 3a OOJIBLIMX MATePUAIIBHBIX Vi BPEMCHHBIX
jaTpar Ha npoekTHposanue. llosiBienue nepBbix HporpamMm /Uil aBroMaTtH3alliu
npoextupoBanus B CCCP u 3a pyOexom oTHocuTest K Havaiy 60 x rr. B 10 BpeMst Oblid
CO3/IaHbl  TIpOrpaMMbl JUIS  PEIIeHHUs 3a/a4d  CTPOMTEJIbHOM MEXaHWKW, aHaiau3a
3JIEKTPOHHBIX CXEM, IPOEKTUPOBAHUS MEYATHbBIX I1J1aT.

Jansuenee pazsutue CAIIP gaBano BO3IMOXKHOCTL CcO3jaBaTh allfiapaTHbie W
[porpaMMHble  CpeACTBa  MAalIMHHOM  rpaduku, YIPOLIATL  [10Jb20BATENLCKHH
paTepdenc, mopbiarh 3GMEKTUBHOCTD IS BLIUUCACHHS IIPOIPAMM MOJAETHPOBAHUS U
aHanu3a, pacuupats obnacte npumenenuss CAIIP, sueapars B CAIIP siements
HCKYCCTBEHHOTO MHTEJLIIEKTA.

Celyac co3zgano OoJibIIOE YMUCHO MPOTPAMMHO-METOAMYECKUX KOMIIIEKCOB JUIs
CAIIP ¢ paszauyHOR cTeneHblO Crendalvs3alvu W MPUKIaJIHON  opHeHTauuu. B
pe3yjbTaTe aBTOMaTH3allMs [TPOEKTUPOBAHUSA CTala HEOOXOAUMOMN HaCThHO NOAIOTOBKH
HHAKEHEPOB pa3HbIX CIEHAIBHOCTEN.

Cywectsyer 6ossblioe koauyectBo mnaketroB CAIIP passoro yposnsa. Haubosee
PACIIPOCTPAHEHbl CUCTEMbl, B KOTOPbIX OCHOBHOE BHUMaHUC Y/IEJISIETCS CO3MaHUIO
OaszopbiX rpaduyeckux wmoayied CAD, a moayim CAM u CAE ucnone3yrores
OpraHu3alUaMH, CIIeLUATM3UPYIOLLMMHCH HAa COOTBETCTBYIOLLEM [IPOIrPAMMKPOBAHHH.

[Tpeumywiectsa CAIIP  naneneHst Ha nosbilleHUe  YPGESKTUBHOCTH  Tpy/a
HHKEHEPOB, YMEHbILUEHHE TPYJAOEMKOCTH TUIAHHPOBAHUA, CPOKOB, €e€DeCTOMMOCTH
MPOCKTUPOBAHUSA, 3aTpaT Ha 3KCILIyaTallMIO, HATYPHOE MOAEIHMpOBAHMUE K HCIIbITAHK,
MOBBILIEHWE  KayecTBa M TEXHUKO-DKOHOMMYECKOIO  YPOBHS  Pe3yJbTaTOB
[MPOEKTUPOBAHUS.

KpynHeiuiuM B MHUpe  [OCTABIIMKOM  [POrpaMMHOI0 — obecrieucHus  Juis
MPOMBILUIEHHOTO M TPakJAaHCKOro CTPOUTEIbCTBA, MAIIMHOCTPOEHHMS, PhIHKA CPEJICTB
uadopmanuu spisercs komnanus Autodesk, Inc. Hauunas ¢ 1982 roaa xomnanuen
Autodesk 0wt paspaboTan WUPOKUNA CIIEKTP pEUICHUI 1UIsl apXUTEKTOPOB, HHAEHEPOB,
KOHCTPYKTOPOB, [O3BOJIAIOIIMX MM co3aaBaTh UUGBPOBbIe Moaenu. [exHoloruu
Autodesk ucnonb3yroTes A1 BU3yalu3alKdH, MOJETUPOBAHWMS W aHajiW3a MOBEAEHUS
pa ;paﬁa'rhmacmmx K()HC'I'D)"K]JH[:[ Ha paHHHUX CTa/JUAX IMPOCKTHPOBAHHA H MTO3BOJISKOT HE
MPOCTO YBH/IETh MOJEJb Ha IKPAHE, HO U UCMBITATh €€,

B Poccuu u crpanax CHI™ nanbosiee iMpoKo pacnpocTpateH nporpaMMHbId akeT
AutoCAD. Pa3paborannbiii Autodesk 6osnee 20 sieT Hazax, oH J10/10¢ BpeMs OTBeYall
CaAMBIM B3bICKATEJILHBIM TPEOOBAHUAM MPOEKTUPOBILMKOB. HO Ha ceroaHauHHN IeHb,
obiajias GoraTtblM MHCTPYMEHTapHeM U BO3MOKHOCTSMM ajlalTalliid K TpeDOBaHUAM

fuem
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NOJB30BaTe/IsA,  OH YK€  HE  YIAOBICTBOPACT  NOTPEOHOCTAM  OOJIBIIMHCTBA
MPOCKTHPOBILMKOB. ITOT [AKET MOKET [PUMEHSTLCS JIHLIL [1PH pa3paboTKe odeHb
MAIBIX M AOCTATOUHO HPOCTBIX POEKTOB, ABTOMATH3MPYS TOJILKO PYTHHHYIO paboTy
KyJibMaHa v He Dosiee Toro. COBPEeMEHHOMY NPOSKTHPOBIIMKY HY/KHO FOpa3io 00bile,
YEM TPOCTO OBICTPOE M KPACHBOE BbITOJIHCHHUE YEePTE/KEH.

HecMotpst Ha Bce MOLIHBIC CPEJICTBA MPOCKTHPOBAHHS W BH3YAIH3ALMH, KJIIOYEBLIM
momenTom B CALIP saBasercs mMeHHO 1oiydeHue BBIXOAHOH JOKYMEHTAllMK W ¢8
oopmiieHHE B COOTBETCTBMM ¢ [PHHSATBLIMH  CTAHJAPTAMM, 4YTO  CHMTATCS
HCOTBEMJIEMOM HACTBIO ITPOLECCa NPOCKTHPOBAHMS.

Tak ke cymecTByeT  ps)l COBPEMEHHBIX — CHCTEM  ABTOMATH3MPOBAHHOIO
npoekTupoBanus| 3]

— BricsCad  Pro - ommnunblii  BbIOOp  JUIS apXHTEKTOPOB,  MHKEHEPOB,
KOHCTPYKTOPOB W 11 BCEX, KTO co31alT nin ucnoansyer veprexu CAIIP. BriesCad
obecrnieunnaerT HenpeB3oiaéHuylo coBMectumocts ¢ AutoCAD. a rakxe Jenael
BO3MOMKHBIM TIIPHMCHEHHE COTCH MPOrpaMMm, pa3padOTaHHBIX TPETbHMH  (hHPMAMIL.
Joboii venosex, xopowo 3nakomblit ¢ AutoCAD, Moker cpasy Hauarth paborty ¢
BricsCad, 6e3 kakoro-nnbo odyuenus. Y 100HbIe BOZMOKHOCTH BH3YaIbHOM HaCTPOHKH
anos  AutoCAD,
[MOAbL30BATCILCKUX MEHIO, MaHeIelH HHCTPYMEHTOB, CIICHAPHEB, CHUMKOB.

[MOJIL30BATC/IBLCKOI'O HH [U}W(I)CI‘IICLI. a TAKMKC NOAACPIKKa (

— CucremMa  aBTOMATH3HPOBAHHOIO  npoektupoBanus  BtoCAD  paspaborana
CHCHMANBLHO JUIS MHIKEHEPOB, KOHCTPYKTOPOB M BCEX CHEIHATUCTOR, padoTalOUNX ¢
CAD-nipunoxkenusmu.  Texuonorus, nonoxenuas 8 ocHoBy BtoCAD, nossonser
OCYLHECTBUTL TNOJHOLCHHYIO 101epkKY hopmata DWG. [naBHoil 0co0eHHOCTHIO
BtoCAD, no cpasuenuto ¢ ocraibibim CALIP npunoxenusvMu  gpisercs ero He
NPUXOTIUBOCTDL K anfaparHol cocrapiasionleil koMnblotepa. CucremMubie TpedoBaHHs
POrpamMMbl 110100panbl Takum obpazom, uto BtoCAD MokHO 3anyckars jaame Ha
[IPOBCPCHHBIX BPEMEHEM KOMIIbIOTEpAxX, a B Kyre ¢ ueHHoil BtoCAD npencrtaniser
COOOH  OJIHMM M3 CcaMbiX BBIFOJHBIX [PEUIOKEHHH Ha Tekyiuem poinke CAILIP
[PHIIOKECHHA.

- CADdy (nemeukas ¢pupnma ZIEGLER-Informatics GmbH) 1o ¢yukumonanbibimv
BO3MOKHOCTSIM 3aHUMACT [IPOMCIKYTOUHOC TTOJIOKCHHE MEKILY CHCTCMAMH HH3KOIO W
BLICOKOIro ypoBHeil. llpennasnauena Uit pelueHuss KOMIJIEKCHBIX MHTEIPHPOBAHHBIX
TEXHOJIOIMI OT CTAAMH [POCKTHPOBAHHUS J10 CTAJAMH NTPOH3BOACTBA. B HacTosiiee Bpems
B coctaB CADdy Bxoaut esbiitie 80 MOy 1€, OXBATBIBAIOILIMX TAKME HATIPABICHMS, KaK
APXUTEKTYPA, CTPOUTENBCTBO, MALIHHOCTPOCHHUE, U FTOPOJICKOE MJIAHHPOBAHHE,

— Cucrema CATIA (Computer Aided Three-dimensional Interactive Application) -
oJHa M3 cambix pacnpoctpadHeHHblX CAIIP Bbicokoro vpoBHs. D10 KOMILICKCHAs
CUCTEMA  ABTOMATH3MPOBAHHOIO  npoektuposanus  (CAD), FCXHOJTOTHYECKOM
nojaroroBku npoussoactsa (CAM) u nnxeneproro anainsa (CAE), Bkiiouatonas s
ceOst nepe/oBON MHCTpYMeHTapuil 3D MOAe/MpOBaHUS, TMOACUCTEMbBI TPOIPAMMHOIN
HMMTAIIMK  CIIOKHBIX TEXHOJOIHUYCCKHUX TPOLECCOB, Pa3BHThIC CPe/CTBA aHansa H
eIMHyI0 0a3y JaHHBIX TEKCTOBOH W rpadguueckoil uudopmanui. Cucrema 1no3Bosiser
YOPEKTHBHO  petaTh BCE 3a/a4 TEXHUUECKOH TOAIOTOBKM  IIPOMU3BOACTBA - O]
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BHCLIHEr0  (KOHLENTYallbHOr0)  MPOEKTHPOBAHUSA 10  BbIIYCKAa  YEpPTEKEH H
ciienupuKalmni.

— GstarCAD - 310 nporpamma juis co3ganus deprexed B popmate DWG/DXE,
CTABLIEM OOLIENPUHATBIM cTaHapToM. OHa SIBISETCS HE TOJABKO JOCTOMHON 3aMeHOM
AutoCAD, HO W 10O COOTHOIIEHHIO I1I€HA/Ka4yecTBO OTJIMYHONH ajbLTePHATUBOM
PACIPOCTPAHEHHBLIM POCCUHUCKUM M 3apybexnsiM <aHanoram asrtokan> v CAIIP.
brarogaps npumenenutro B GstarCAD  coBpeMeHHBIX TEXHOJIOI'MH ITPOH3BO/ICTBA
CHCTEM TPOEKTHPOBAHUS, OCHOBAaHHBLIX Ha HOBeHuMx pazpaborkax Open Design
Alliance u ITC, CAIIP GstarCAD ofecrnieurBaer NpakTHYECKH  MOJHYIO
COBMECTUMOCTB €O BceMu cyuiecTBytomMu CAIIP-cuctemamu u cad nporpammMamu.

— IronCAD - 510 npodeccuonanbHass cUCTEMA CaMOro MMOCJICIHEIO TTOKOJIEHHS.
[IpeacraBaser coboi MONHOPYHKIHOHAIBHBIM HMHCTPYMEHT Ui paspaboOTYMKOB,
KoTopble  XOTsT 3((ekTHBHO uUcnosis3oBaTe pabouee Bpemsa. B nporpamme
KCITOJIB3YIOTCS KaK KJIACCHMYECKHe METO/bl Napamerpuyeckoro Mo/AeMpoBaHus, Tak u
MHHOBALIMOHHBIA  MeTon npsimoro penaktupoBanus. Cucrema IronCAD  naer
[10/1b30BATE0 MOIUHCHIIMN UHCTPYMEHT Ui opopMileHUsT depTeken, n3dasnser o1
HEODXOIMMOCTH DKCIIOPTHPOBATL FCOMETPUID B Kakue-1udO Apyrue 1pojayKThl ¢
roreper accourdatuBHOW cBsA3M. [lo CBOMM BO3MOMXKHOCTSIM HporpamMma siBIseTcs
nocTOMHBIM - KOHKypeHToM Takum  CAITP, kak AutoCAD, SolidWorks, T-Flex,
KOMIIAC 3D, wnabupas OblCcTpblii X0/ pacipocTpaHeHuss M rpuodpetas CBOMX
[MOKJIOHHUKOB U B Poccuu.

— MicroStation - 910 npodeccruoHaabHas, BLICOKO MPOU3BOAUTE IbHAA CHCTEMA /1S
2D/3D - aBTOMaTH3MPOBAHHOTO NPOEKTUPOBAHUS NIPU BLITIOJHEHUN pabOT, CBA3ZAHHbIX
C YepuyeHUeM, KOHCTPYMPOBAHMEM, BU3yalu3allMel, aHallu30M, yiipaBiienueM Oa3amu
IIAHHBIX U MOJICJIMPOBAHUEM.,

— Cucrema T-FLEX CAD 11 - noBoe a(dekruBHoe cpejicTso a1 KoMGOOPTHOM
paboTbl  KOHCTpPYKTOpa. Bxmouwaer B cebs cpeiacrBa  2D-uepuenusa, 3D-
[POEKTUPOBAHUSA, MOJYJIM KOHEYHO-2JIEMEHTHOTO W JIMHAMMYECKOI O aHainq3a. B HoBoH
gepcun  CAIIP T-FLEX CAD peanusoano ©0Oosee 200 ycoBepiueHCTBOBAHUM,
MpejiaratolliMx Mojib30BaTeso el Habop MHCTPYMEHTOB, HEAOCTYIHLIX B APYIHMX
porpaMmax Cxo/IHOro Ha3HauYeHUS.

— KOMIIAC - cucrema aBTOMaTH3MPOBAHHOIO MPOEKTUPOBaHUL, paipaboTaHHas
poccuiickoii komnanued <ACKOH> ¢ BO3MOKHOCTAMHU O(DOPMIICHUS TTPOECKTHON U
KOHCTPYKTOPCKOW JIOKyMeHTaiuu cornacHo cranjgapram cepun ECK/L u CIIJIC.
CymectByet B aByX Bepcusix: KOMITAC-I padpux u KOMITAC-3D, cooTBeTCTBEHHO
peAHa3HaYeHHbIX LI JIOCKOTO YepUYeHHUs U TPEXMEPHOr0 MPOSKTUPOBAHHS.

— SolidWorks - npoaykr komnanum  SolidWorks  Corporation, cucrema
aBTOMATHU3MPOBAHHOIO TPOEKTUPOBAHUA, MHKEHEPHOIO aHaiW3a W IOJATr0TOBKH
[POU3BOJACTBA M3AENUHN M0OO0M CIOKHOCTH U HazHauenus. OHa npejcrasiser cobou
HHCTPYMEHTAIBHYIO Cpey, NMpeAHa3Ha4YeHHYI0 AJ1s8 aBTOMATH3aLMH [POeKTUPOBAHUS
CIIOKHBIX W3/Ie/IUH B MAILIMHOCTPOGHUHU U B APYIUX 00IaCTIX POMbILIICHHOCTH.
EDGECAM — mupooit mujep cpeau CAM-npunosxkenui s cradkon ¢ YiTY.

VHUKanbHast 1ErKkoCTh UCIOIb30BAHUSA OJHOBPEMEHHO € BOSMOXKHOCTBIO M'EHEPALIMHU

fuem
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CIIOKHENIINX TPACKTOPUI MHCTpYyMeHTa AenaeT 2TroT CAM-naker nauboJiee

MOAXOAS UMM AJIst TEHEPALIMK YIIPABJISIIOILHX IIPOrpaMMTHA (ppe3epHbIX, TOKAPHbIX,
(ppe3epHO-TOKAPHLIX H MHOTOOCEBBIX CTAHKOB. TaKkkKe KOHCTPYKTHBHBIC 1eMEHTHI,
Tpedyrouie MeXaHH4ecKoi o0paboTKu, MOTyT ObITh paco3HaHbl apToMaTHueckn, K
PACHO3HAHHBIM IEMEHTAM TEXHOJIOIHUCCKHE ONEePALH TAK/Ke MOIYT ObITh
NPUMEHEHB! ABTOMATHYECKH, YTO COKpalllaeT BpeMsi, HCOOXOAHMMOE IS CO3/1aHMs
VIPAaBISHONIUX 1IporpaMmm. Moy nporpaMmMbl MOIYT OCYIIECTBISATh
[IPU3MATHYCCKYIO M TOBEPXHOCTHYIO (ppe3epHyto 00paboTKy, CIOKHYIO TOKAPHYIO
00paboOTKy MO HECKOJIBKHUM OCAM, TTPOCTYIO (PPEe3epHYIO HIIH TOKAPHYH 00padoTKY,
POTALMOHHYIO M MHOTOMO3HLMOHHYIO (Bpesepryto 00paboTKy, 00paboTKy He/bIX rpyi

JleTaliel ¥ KoM IVICKTYIOHIHX.

[[poanamusupoBaB Bce BbILICIEPEUUCICHHBIC [POTPAMMHBIE  CPEJACTBA, OblIH
BbISIBJICHBI HEKOTOPBIE HEJOCTATKH KAK/IbIX H3 HHX:

— BbIcokast cToUMOCTB NPOrpaMMHOIo odecredeHust 1 O0OHOBICHHMII;

— Heaucratounslil vHTEpdhEiic MHCTPYMEHTOB;

— HeobOxoaumocTe o0yuenus 1 nnepeodyyenus;

— Huskas  sddextuBrocts  tpaauumonnsix  CALIP  wa  pannux  craausx
NPOCKTHPOBAHHS;

— OtcyTerBye OeCnIaTHbIX JIMIEH3HIT, YTO O4EHb BAKHO JUISE CTYICHTOB.

Ha moii B3rasa, caMbiM 25(D(MEKTHBHBIM [POIPAMMHBIM O0eCHeUeHHeM MoKa3aloch
npunoxenue EDGECAM. 'V npunoxkenuss o0wnpHelii uHTEp(Eiic HHCTPYMEHTOB,
CTAHKOB, @ TakkKe BO3MOKHOCTH CIEHEPHPOBATL YIPABISIOUIYIO TPOCPAMMY  H
BH3YAJILHO TMPOBEPUTHL 00padOTKY JeTaliu Ha CTaHKe, ¢ [PUMCHECHHEM 3aKHMHOIO
npucnocodienus. CaMbiM BazKHBIM KPUTEPUEM BbIOOPA ITOTO NPHIIOKEHHS TOCTY/KHIO
Hajnune OeCrIaTHOro TMUEH3HOHHOIO COIVIACHMUSI.

1.2 3a,1a44 IPOCKTHPOBAHMUSI

— paszpadoTKa ynpasisiolieil nporpaMmmsl Uist ppesepHoii onepammu;

~ [IPOEKTUPOBAHUE 3AKUMHOTO TIPUCTIOCOOJICHHS JUTst (Ppe3epHOil onepanmH;

— [POCKTHPOBAHUE PA3BCPTKH 151 OOPabOTKH OTBEPCTHS,

— NPOCKTUPOBAHUE KOHTPOJBHOIO [MPUCTIOCOOJICHHS ISl KOHTPOJS TOPIOBOIO
OneHns;

— ONpeJ]eJIeHHE  OPUEHTUPOBOUYHOH  CCOCCTOMMOCTH  H3IOTOBJICHUS  JIeTallH
«MDaneny.
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2 TEXHOJIOI'MYECKWH PA3JIE]]
2.1 AHajin3 TEXHOJOIHYHOCTH JIeTalli M CYHICCTBYIOUIEr0 TEXHOIOIHUECKOIO 11PO-
iecca

[Ipy KOHCTPYHPOBaHMHM OTJAENBLHBIX JeTaneil HeoOXOAMMO J10CTHYbL YAOBIETBOPE-
HUS HE TOJILKO JKCIYaTallHOHHBIX TPeOOBaHUil, HO U TpeDOBAHMI PALMOHAILHOIO I
YKOHOMHYECKOTO H3rOTOBICHHUS JAcTann. Yem MeHblIe Tpy10EMKOCTh 1 ce0eCcTONMOCTh
H3TOTOBJICHUS JICTalN, TEM OHA 0OJIee TEXHOI0M MY HA.

[ [poanain3npoBan CcyeCcTBYIONIMIT TEXHOIOIHYCCKHIT 1POLECe, BhISBISEM Psijl He-
JOCTATKOB!

- BUJILI 00padOTKH HEJIOCTATOYHO POrPECCHBHDI;

- 3a0TOBKA — [OKOBKA.

B pesyibrate NpUXOJAHM K BBIBOJLY, YTO B JIAHHOM TEXHOJOIMYECKOM [1POICCCe
HCOOXOAMMO 3aMEHHTD 3ar0TOBKY — HOKOBKY HA LITAMIIOBKY, HPUOIHKEHHYIO K (hopme
U pasMepam roToBOMH JICTalH, TEM CAMBIM OTKA3aThCs OT NEPBLIX (PPe3epHBIX ONepallmii,
YTO CYIICCTBEHHO COKPANIACT BPEMs M3IOTOBICHHS JICTaH.

2.2 PaszpaboTka npejuiaraeMoro Bapuanta (ppe3epnoii onepamimm TeXHoI0rHIeCKOro
lpotecca

2.2.1 Bp1Oop BHAA 3arOTOBKH M METO/1 €& 1OTYUEH Hsl

B 0a3oBoM BapuanTe TEXHOJIOIHUECKOTO MPOLECCd HCTOJB3YIOT 3ar0TOBKY 1no-
koska [ p.0-OCT 92-1311-77, npuseaeHa B COOTBETCTBHH ¢ pucynkom 2.1 craib
2XTSHTIOT-BJL OCT92-1025-82. Ilpn Takoii 3arotoBke Ha Mexannueckoii 0opadoTke
tepsercst 87,5% metanna. M, = 0,88 kr, M, = 0,11 kr

Pucynok 2.1 — DCKH3 3aroTOBKM — MOKOBKH

Mcxoas u3 storo, npeasaraeM 0oJiee SKOHOMHUYHBIA METO/1 MOJYYEHHs! 3aroTOBKH
«lHlTamnoska». KoBka nerpueMiema u3-3a c1oxHol Gopmbl jgetaiu| 1 ].
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CyllecTByeT HECKOJIbKO METO/LOB MOJIyYeHHst IITaMIoOBKY. LIITaMnoBKa B OTKPbITHIX
TamMIax, WTaMIoBKa B 3aKpbITHIX tTtamnax, mraminoska Ha I'KM. Haumensinyio ce-
OCCTOMMOCTD MOJIYYEHHs 3arOTOBKH MPH 38/IaHHOH NporpaMve Bhiiycka odecreunnae

LITAMIIOBKA B 3AKPbITBIX LLUITAMIIAX.
Xnmuveckue cpoiterna cranu [2XT8HIT0T - BJL npuseaenst B tadiune 2. |

']';1('1.'11_11_;;1 2.1 - _ziil.xmtlcumlc L'I_miic'mu B
C.% Cr, % Ni, % T1, %
| |
0-0.12 17-19 0-11 0.5-0.7

CTanb KOppO3HOHHOCTOIIKAs, 001a1aeT XOPOLIeH TEXHOIOTHUHOCTBIO TIPH Fopsiucii

MJ1aCTUYCCKON JehopMaliii.
C yu€ToM TOTO, YTO MCXAHHYCCKHE CBOHCTBA CTaN YAOBJICTBOPAIOT BCeM TpehoBa-

HUAM, MPEABABICHHBIM K ACTAIH, PACCHHTHIBACM MACCY U CTOMMOCTL 3aroTOBKH MOy -

HAEMOH LITAMIOBKOH B 3aKPBITHIX LITAMIAX B COOTBETCTBHH ¢ PUCYHKOM 2.2

5 A .

?{ \
\I' I { I - \ A\
/ 'i| 7

\ /

Pucynok 2.2 — DCKU3 3ar0TOBKH «LITAMIIOBKH B 3aKPbITBIX HITAMITAX»

[Ipy BbIOOpE 3arOTOBKH «LUTAMIOBKA B 3aKPLITHIX WITAMIIAX» Hd MEXaHUYCCKOH 00-
padoTtke Tepsercs 39% meranna. M= 0,18 Kr.
Brejipsst B TEXHOIOMHYECKHH MPOLECC WTAMIIOBKY B 3aKPbITLIX LITAMIIAX, Mbl HMe-
eM: TOUHbIC pa3sMepbl W BLICOKHH KJIACC TOYHOCTH IITAMIIOBKH, COKpAUIAeM Bpems Ha
MEXaHMYECKYI0 00padOTKy AeTalu, YMEHbIIAEM CTOMMOCTH [1OJYUCHHS 3aroTOBKH,
yayyliaeM MexaHH4ecKkue CBOHCTBA MeTallia.
2.2.2 Buidop texHoaorudeckiux 0a3 i onpeaeaeHue nociae/10BaTebHOCTH 00padoT-
KW [IOBEPXHOCTEH JeTalli

[Tocre wTaMmoBKH 3a TEXHOIOMMYCCKYIO 0a3y Oy/1yT NPHHATHI HOBEPXHOCTH A U b.
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crus O12H12; obpabotka otBepeTuii ©W6,4H12; obpabortka dacku 0,5x45°.

[Ipu obpaboTke B KayecTBe yCTAaHOBOYHOW Oasbl MCIMOJIb3yeTCs NpaBbId TOpell, B
KayecTBe UEHTpUpYIoUIeH 0a3bl — HapykHas noBepxHocTh D24, B KauecTBe ONOPHOM
0a30BOM MoBepxHOCTH — cepa R 8,5.
[TocnenoBatenibHOCTL 0OPAOOTKH OCYIIECTRIACTCS CASAYIOILMMU TEPEX0TaMu:

ObpaboTka HapyxHOH noepxHocTH V1819 oGpaboTka ¢uiania; obpaboTka oTBep-

2.2.3 Boibop Metoga ob6paboTKK M ONpEAc/eHHe KOJIUYECTBA HCOOXO/IMMEIX Mepe-
X0/10B

Jlas pacuera HEOOXOJMMOroO KOJIMUECTBA NEpexo/IoB BeidepeM (pesepHyro onepa-
(IO B COOTBETCTBHM C PUCYHKOM 2.3 u onpeaeaum cnocodbl 0odpaboTki Ha JaHHOM
onnepanmm.
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Pucynox 2.3 —Dckus aerainu
MpesepHas 00padoTka obecrieyrBaeTCs ClIeAYIOIIHMH MepexX0/1amu:

O6paboTtka HapyxHOH noeepxHoctH D 1819, Rz 5
1 ®pe3zepoBanue yepHooe [T 13, Rz 100

2 ®pezepoanue nogyuuctonoe I'T 10, Rz 25

3 ®pesepoBanue Toukoe IT 8, Rz S
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Oodecneyenue nuHeiiHoro pasmepa 8+0,2(js 14), Rz 20
| ®peseposanue yepHoroe [T 13, Rz 100

2 ®peseposanue noayunctoroe I'T 10, Rz 25

3 ®peseposanue ToHkoe [T 8, Rz 12,8

O6paboTka HapyxkHoH noBepxHoctu R11,5 R6 11,5, Rz 40
1 ®peseposanue yepHosoe I'T 13, Rz 100
2 ®peseposanue yuctosoe I'T 10, Rz 25

ObpaboTka oTBepcTHil B Tpex mectax V2, Rz 160
I CgepileHHe HEHTPOBOYHBIM CBEPIIOM

Obpaborka nByx oTBepcTHii 6,4, Rz 40
1 Csepuienue I'T 12, Rz 100
2 3enkepoBanue yucrtoBoe 1T 10, Rz 25

ObpaboTtka orBepctus ¥ 12H9, Rz 20

1 Cgepnenune IT 12, Rz 100

2 3enxepoBanue yuctoBoe I'T 10, Rz 25,2

4 PazsepthiBanue HopmanbHoe [T 9, Rz 12,8

O6pabdboTtka dacku 0,5x45° | Rz 20

| ®peseposanue yepHosoe IT 13, Rz 100

2 ®peseposanue noayuncrosoe [T 10, Rz 25
3 ®peseposanue ToHKoe [T &, Rz 5

2.3 PasmepHbld aHaius pa3padoTaHHoN (pesepHoi onepatuu

1 BbinonHuTh pa3smepHbld aHaiu3 (dpe3epHoit orepaldyd TeXHOJOTHYECKOro Mnpo-
ecca U3rotoBlieHus aetanu «PaaHeny, K KOTOPOMY HpeabsiBIeHbl Cle/yolHe TeXHH-
yeckue TpeboBaHU:

a) marepual, ctaine 12X18HI0T-BJL , tB€paoctiio 150...235 HB:

2 Ilpeobpasyem 4epTéxk B Tpex I[POCKLMAX: CXemMa MEPBOU MPOCKIMH AETalu
«®naHew» B COOTBETCTBMM C PUCYHKOM 2.4; cxema BTOpOH poexiinu jgertanu «Dia-
Hei» - B COOTBETCTBHM C PUCYHKOM 2.5; cxema TpeTbel npoekuuu aetasin «MiaHew -
B COOTBETCTBUM C PUCYHKOM 2.6. PazpabarbiBaeM rian obpaboTky aetanu «DnaHeny,
MpUBE/ICHHBIN B Tabaule 2.

3 OmnpegensieM JOMNYCKH Ha nepexoaax rno Tad/IHIEe CTATUCTHYECKOH TOYHOCTH M
BHOCUM UX B Tabnuuy 2.

4 Cxema nepBoii npoekuuu Jetanu «DiaHel» W pacCUUTaHHbIE pazMepsl Ha Iepe-
X0JaX B COOTBETCTBUU C PUCYHKOM 2.7; cXxema BTOPOH MPOEKUMH JeTanu «Draner u
pacCYMTaHHBIC pa3Mephl Ha MEPEX0/1axX B COOTBETCTBHH ¢ PUCYHKOM 2.8; cxema NnepBoH
poekuuu aerand «OaaHen» U pacCUUTaHHbIe pa3Mepbl Ha Mepexo/iax B COOTBETCTBHH
C PUCYHKOM 2.9,

Nuem
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Pucynok 2.4 — IlpeobpazoBanHblil 4epTEA B IEPBOMN MPOEKUNH
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Pucynok 2.5 — [ IpeoOpazoBanHbiid 4epTéxK BO BTOPOH MMPOEKLIMH
Nuem
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Pucynok 2.6 — [IpeobpasoBaHHbli UepTEK B TPETheH NMPOeKIMM

Tabmuua 2.2 — Tnan obpaborku jetanu «Dianen»

Howmep
| TIepexo/1a

"ICKU3BI

3aroToBUTEILHAS

00

Jlonycku u TA,

_7)[7{7 B ---_TE_B[‘J:U,S?. MM,

T2I'"=0.62 Mum:
TK"=0.43 mm:
T3"=0.52 muM:

TH"=0,62 mwM:
CTE™=0.3 My
TI1"=0.52 MM

Ham | Aucm
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| [po,‘l_(_)_.'l}i\"cg e Tadiannbl 2.2 B
Homep : { -
lepexoza ICKI3bI Honyckn i TA,
} _ | - T B —— ~TD
ST [TT" '=0,33 Mmm
ff\"Z f[,f[}
[(1) _
| A
| Ny y
| /
T TH™=0,084 My

| |
| 1(2) |
|
| L ’

! /
- =0, 033 vt
Kz 128
[(3) i
| [:: y
| /
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[lpoaomxenne Tabinip 2.2

Howmep
[epexo/ia

(1)

"ICKH3BI

Jonyeku n TT
. '|‘1,_1”"['J:{)q1(, MM
T2B""=0.27 mm

LTy =0.,058 MM
T2B""=0.07 mm

T =0.022 wm

K7 O T2B""=0.027 mum
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[Tposonxenne Tadbauin 2.2

Homep
nepexo/ia

(1)

[1(2)

"ICKU3bI

M
Q

—

M
= 177
AV NIV

Jlonycku u TA

CTE™D=0.18 aMu

K" V=027 mum
T3"M=0 33 mm

TH""=0.39 vum
T21"M=0 27 M

| TE™=0.048 mum

TK"=0.070 mm
T3"2=0.084 mm
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[Tposomnkenue tabiuip 2.2
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[ Iposomkenune tadbnuun 2.2

Howmep
nepexo/1a

ICKH3bI

Jonyckn u TA

CT21Y=01 MM
77— e S ¥ -
NS 22 IZ,-'[“"TU_[]?K MM
THY=0.1 mm

[51900.2016.001.000 I'13




Baam wwlh N°

i N goin | Jlodh v Gama

G N° noan | [lodn U dama
g A7) A [Z5FEH A H" A A =5
r-3 4 _ 1 il = f
w3 TH"= 0062 Y o
_ 1 H =37+005
20 2201007
. | .
U y (2514 oA A A" -56753
2= TH - 01 ’ N “ H =37:87125
Wiz} ‘ H 2o 0415
i)
| —t-
. / 1
M1 TH =025 |
H
S e R ]
— i
wh i
ath TX-043 X - d
O an TH= 062 r
g |\ Jzzomodume noran 13=052 H .
b2 -
<
SN
O L
) PHC)/HOK 27 - CX@Ma HepBOPI HpOGKHl’IH
[—
o
(-
<
—
(%]

1 CC |

Wy







o /
Yoabrerus pasmepHx yencl | ONepauuoHHse pasmeps
Ne=8:011
_____ e 1y g1 g 1) M I;Z 9348;* U, 02 9
kadind 201052
S - H"=76958:011
[Zy M1 Zin=0378
/" | N°-195:00165
] o N1 7657
(i FIT-W-IT"-HM \ yez9m
7, <1607
§ )
g — 7o |\ 195837:006
5 77 780122
= ®
S .
Pty (7 01" [1'=198907:0 165
g 27 72 -05H
% ®
% i
. . 777" Lpu=17
E 27 Ly | “7
q‘l ‘
§ v
E |
SH
if TpOEKLIMH
g Suem
g _ 151900.2016.001.000 I13 33
X Vi /icm AP doxgr | Tlodn | Jama

Konuooban

@Popram  AS




Ypabrenus pazmeprsy yeney | Onepayuokmsie pasmepy
/ ZA _? 2.95-';";
o N S1620035

[ =0+ 162009

ﬂ ”-'-'2 927».-9;;;5
Zimi=2472

[lodn v dama

m—

[ ”: 16+0 135
3 f’}ﬁ?% 002
, [7E R | *:_'_1:76:0, 035
[ :6 8024

® L =0488

[=16+0035

!

Baar vl N Wb N wudn
1
A

= #ily 0 0 8 i f :7 B 9M
S [ X | BT e e
S ;
|§ w
S i
=
> _ Sucm
S [ _ 151900.2016.001.000 I13 34
X o lucm | N dokym | Slodn. VJama

e .02 . s o Dopmom - A7







2.4 Co3naHue TBEpPIOTEIBHBIX MOJIENEH IETATM U 3ar0TOBKH

3D moaenupoBaHue 3TO MOCTPOCHHE MATEMATHYECKOr0 OTOOP@KEHHS TPEXMEPHO
MOBEPXHOCTH 00BEKTa € MOMOUIBK) CrELHATH3UPOBAHHOTO TIPOrPaMMHOro obecrneye-
HUSL

TeepaorenbHbie MOZEAM JETATM W 3arOTOBKM HEOOXOAMMBI JUIS MOJEIMPOBAHUS
pa3paboTaHHO# (pe3epHOit onepaly TEXHOJIOTMYECKOro npotecca aetanu «DaHei.

3D-Mozens aetanu, noyyueHHas roclie (pe3epHON onepauuMu B COOTBETCTBHH
pucynkom 2. 10, Obina co3nana B nmpuinoskennu Komnac-3D. [{ns nmonyuenus 3D-monenn
HEOOX0IMMO CO31aTh ICKU3 JICTANH; €CIIH IeTalb CHMMETPHUYHAS, €€ JOCTATOYHO BhIa-
BUTH BpailicHHeM. B Hamiem citydae, ObIJIO MOCTPOCHO /1B 3CKM3a B PA3HbIX TUIOCKO-
CTSX, BbIABJICHHBLIC BpAIllEHHEM 110 ouepe/id. Takxke ObLIM BhIpE3aHbl OTBEPCTUS B MO-
J€JH, ¢ TIOMOIIBIO CO3/1aHHBIX PAHEE ICKU30B.

(2] KOMMAC-3D WI5.1 - SeTasm Nocae Orep LAAHAD - o N
el I T |
a- 1

| usron ssedey off |

B LHPR S 200 exno<>s5 9

"'"c / .

J

Pucyhok 2. 10— 3D—Monen5 neramm «Pnaxeny

_fap ruuep
p—

3D-Mozienb 3ar0TOBKH B COOTBETCTBHH € PHCYHKOM 2.11, Gbuia co3/1aHa B NpHIIO-
xenun Edgecam. Jlng ee co3ganns HeoOX0AUMO GbLIO CTPOMTD M BbIIABIHBATH CKH3bI
K&K/I0# TIOBEPXHOCTH I10 OUepe/i, 3ateM yke Ha 3D-Moenn OblUIM CO31aHbl IITAMITO-
BOYHBIC YKJIOHBI ¥ PA/IMYChl, IJisl HAIJIAHOTO MPEICTABICHHSA 3ar0TOBKH (INTAMITOBKH).

151900.2016.001.000 I13
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Pucynok 2.11 — 3D-monens 3arotoBku

2.5 BusyanbHas Bepudukaims oopaborku netanmm «dianery

HMcnonp3oBaHue cHCTEM CUMYJISLIAM Ia€T BO3MOKHOCTD TMOJIb30BATEIIO HA0MOaTh
TPEXMEPHYIO MOJIE/b NEPEMEIAIOUIMXCA YACTEH TEXHONOMMYECKOH CHCTEMBI, YTO CHH-
’AeT BEPOSATHOCTH OIIMGOK B MPOrpamMMe, YMEHBIIAET BPeMs Ha ee OTJIAAKY Ha CTAHKe
M MCKJIKOYACT BO3MOKHOCThH CTOJIKHOBEHHS U TTOJIOMKH HHCTPYMEHTA.

B Edgecam Simulator oroGpaxaercs He TOJBKO cama 3aroTOBKa, HO M LITHMH/IEIb,
3KUMHOE YCTPOMCTBO M CaM CTAHOK, YTO MO3BOJSET YBHIETH Ipoliiecc oOpaboTku co
BCEMH 110 IPOOHOCTAMM.

JUs Busyanusauuu 06paboTku aeranm «daaser» 6p110 HCHONIL30BAHO NPHIMKCHHE
Edgecam. B kauecTBe 3@KMMHOTO MpUcnocoOaeHus 13 0a3bl AaHHBIX NPOrPaMMbl ObLITH
BbIOpanbl THCKH «Kurt 3600V Vise». Takxke, n3 6a3pl 1aHHBIX BBIOpaH CTAaHOK «5 AXIS
Simultaneous Milling Aileron bracket».

Jlns co3nanus Bu3yanusanmu o0paboTKu ObLIN MCTIOTb30BAHBI CIIEIYIOIINE KHOIKH:

- BCTaBUTD JeTaap 2Pen
-«
Insert
- BCTABUTb 3aroTOBKY Soc -, TAK e MOXKHO BbIOpaTh CTAHIAPTHYI 3arOTOBKY
(TrpoKarT Wi MOKOBKY);

Fixture
- BoIOpaTh npucnocobaeHue u3 OUOITHOTEKH Oatavase |

151900.2016.001.000 I'13
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=

Create
- BLIOpATh CTAHOK seavence- |
o Open Min
Q o 6 @ Composite

- U ompesieNieHus moBepxHocTei obpaborkn 0 Y @ne | Takoke MOXKHO

n'

Find
ONPEIEIUTh MOBEPXHOCTH 00pabOTKH aBTOMATHYECKH "*» B JaibHeHIIeM MpH HeoO-
XOIMMOCTH MOXHO OTPEIaKTHPOBATH,

=3

- JUISL CO3AAHUS MOJICJIApOBaHus " 7"

ITocie nporpaMma aBTOMaTHYECKH CO3ACT TUIaH 00pabOTKH B COOTBETCTBUM C PHU-
CYHKOM 2.12, KOTOpBIH BIIOCIEACTBUH MOYXKHO OTPEIaKTUPOBATD.

+
b

4] & 4] &] S o S PR AN

& Spot Driling.
& < Shot Driting.

P

||
4] &

Pucynok 2.12 — I'lnaun o6pabotku neramm «Pnaneny

Sucm
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Y
Simulate
Haxas kHOnKy -, mepexoauMm K cumyJisiiun 00paboTku getann «®Diaanewy, Bo
BpeMsi 00pabOTKH, JeTalb MOKHO BPAIIATh, M3MEHATh CKOPOCTh BOCTIPOU3BEICHHMS HIIH
NEPEKIIOYAThCA Ha Apyroi 3ran o0paboTKH.

IV Combernt e e

A Crctecy sme ety
l U e s e umm:’
Sty Contont Tond Sy O
Upatinte Sk 17
O ]
A st lb-th-"-nm.!

9 P s 310 M DA
Spuraile: Canienl sl Spmvals (i =
ol Do S (113 2188 80 -“
|
]

Pucynok 2.13 — Cumynsmms o6pabotku geramm «Dnaneny
2.6 I'enepais ynpaBisronieit mporpaMMbi

Ynpassiomas nporpaMma HeoOxoauMa Ut 06paboTKy AeTann Ha cranke ¢ YITY.
Macrep nocTrnpouneccopoB npeoCTaBiseT WUPOKUE BOZMOKHOCTH 110 AN TalliH
CHCTEMBI M 00ECTICUEHHUIO NIPABUIBLHOM CTPYKTYPBI KAAPOB pa3paboTaHHBIX YITPaBJIfIO-
IIMX TiporpaMm i KoHKpeTHoro craika ¢ UITY. On no3BonseT ynpasisth CTpyKTy-
- poid porpammsl. Jlornaeckoe pasbreHne BONIPOCOB Ha rpymibl ¥ TexHosorus "Drag &
Drop" obecneunaer rubkocts paspaborku, a 6ubaHoTeka "madaoHoB" IS pas3iudHO-
ro 000py10BaHMs 00ECTIEYNBAET IIPOCTOTY CO3AAHHUSA HOBOT'O MOCTIIPOLIECCOPA.

Generste

Jlnst BBIBOJIA YIIPABJISIONIEH MPOrpaMMBbl HEOOXOIUMO HAKATh ¢
®parMeHT ynpasisiOIeH porpaMMbl B COOTBETCTBHH ¢ PUCYHKOM 2.15.

JSlucm
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Pncyﬂofc 2.14 — ©parmenT 'naB;moulef»i riporpaMMbl

77 Conpre1 2 43) BELT

Bes ynpasnsitomas nporpaMMa B MpUIOKeHHH A.

BeiBoa 110 paszaeny asa

B pasaene paccmorpena aetans «PriaHen» W NMPOM3BEAECH aHAIW3 TEXHOJIOTHYHO-
CTH, @ TakK Y€ ONPEJE/ICH s KOHCTPYKTOPCKHUX MPEIOKECHUM MO YIYHIICHHIO TEXHO-
JIOTMH U3TOTOBJICHHUA ICTAIIH.

[Ipoussenen pacuer TpeOyembIX NPUNMyCcKoB Ha 00paboTKy g Beex oOpabarsiBae-
MbIX MMOBEPXHOCTEH Ha (pe3epHoit onepaiuu. [1o uToram pazmepHoro aHammsa nocTpo-
€H ICKH3 3arOTOBKH.

Co3aHbl TBEPAOTEILHBIC MOJEIH JETATH U 3aroTOBKHA. B nporpammuom obecneve-
HUH OTIPEICSICHBI MOBEPXHOCTH st 00paboTku. Cdopmuposan rnad onepauuun. Cosz-
Nana cumyisaums oOpadorku B npunoxxenun Edgecam. CreHepupoBana ynpasJistonas
nporpamma Jiist ppesepHoit o6paborku neranu «Pnaueny

Jlucm

151900.2016.001.000 I13
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KOTOPOTO 3aBHCHT TOYHOCTL 00paboTKH, spisercs quamerp D. Ilpu ero onpeaenetiu
YUUTBIBAIOT: &) pa3sOMBKY OTBEPCTHS Pa3BepTKOil, 0) 3amac Ha H3HOC pa3BepTKH OT Tpe-
HUsA O CTCHKM 00padaTeiBACMOr0O OTBEPCTHs, B) J0MYCK Ha H3FOTOBJICHHE CaMoii pas-

3 KOHCTPYKTOPCKHH PA3JIEJ]

3.1 Pacyer u npoekTHpoBaHue pasBepTku

Paccuntaem u CKOHCTpYHpYeM pasBepTKy /Uis 00paboTku otsepeTrs O12H9.
BakHeHIMM KOHCTPYKTHBHBIM JJICMCHTOM Pa3BEePTKH, OT TOUHOCTH H3IOTOB/ICHMS

BCPTKH.

MaKkcHMaJIbHBIH JIHaMeTp pa3BepTKH orpeesieTest no gpopmyie [3]

Dlrluu_\' = pmax _ o 15.T.

OTH

)?H(L\‘

rie Dyry™ — MAKCHMAalIbHBIH HAMETP OTBEPCTHS, MM:;

i}

[T —none nonycka Ha oOpadarbiBacMoe OTBEPCTHE.
D" =12,043 — 0,150,043 = 12,036 mm.
MuuumMabHBIH IMamMeTp pa3sBepTky orpesielisierest no Gpopmylie

[ ]J‘:HJ‘I — ])II]J'HII _— 0’35 . ]'/"

e D" — makeumabHblif 1HaMeTp pasBepTkH, M.

D]’}””’ =12,036 - 0,35-0,043 = 12,02 mm.
Hucsto 3yObes pazsepTku Z:
Z=15VD+2=72.
[ Ipunumaem Z = 8.

Pazmepsl podnis KaHABOK pasBepToK:

F=0.1-0,25
£,=0.6 1.0
B=75-80
r==0,5
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PucyHok 3.1 — PasMepbl npoduis KaHABOK Pa3BePTKH

Ha ocHoBaHHM MpOBeAEHHBIX PACUYETOB BHIYEPHMBAEM paizBepTKy. KOHCTPYKUHS W
| OCHOBHBIE 37IEMEHTBI PA3BEPTKU B COOTBETCTBUU € PUCYHKOM 3.2,

1 - -
A-A(25: B(2,51)
B

i b-b{5:110
S~ -
5 ; = F\“ .
> —

-_ b

n Pucynok 3.2 — PazsepTka

‘ fluem
151900.2016.001.000 113 .
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M5t yCTaHOBKM M KperuieHUus pa3BepTKH B LiITUH/IeNe cTaHka « BeprukaibHblil Gpe-
3epHbId 00pabateiBatoumii ueHTp RAIS M400» ¢ konycom Mopse MAS403BT, npu-
HUMaeM repexoanyro BTyaKy 6103-4015-01 B cOOTBETCTBUM C pUCYHKOM 3.3.

OCHOBHbBIE NapaMeTpbl NEPEXOHON BTYJIKH:

Buyrpenuuit konyc KM=1;
Hapyxubiit konyc K*=40;

D=25 mm;
L=100 mm.

L

Pucynok 3.3 — Brynka nepexoaHas a51s pa3BepTku

i

3.2 [IpoekTupoBaHue 3aKMMHOT0 npucrnocobienus as dhpesepHon onepainu

3.2.1 Pa3paboTka TeopeTH4ecKOl cxeMbl OazupoBaHus

B kayectse ycTaHOBOUYHON 0a3bl (3 OMOpHBIE TOUKHW) UCIONBL3YETCA IIPaBbli TOpEL,
B KauecTBe LieHTpUpYlolllei 6a3bl (2 omopHble TOUKH ) — HapysKHast MOBepxXHOCTL D26, B
KauecTBe OIOPHON 0a30BOH NOBepXHOCTH (] onopHas Touka) — chepa R &,5.

B cootBetcTBMM ¢ pucyHKOM 3.4 mpejcraBieHa TeopeTHueckas cxema 0a3upopa-
HUS.

Wiam.

flucm

Ne dokym.

MNodnucek

Lama
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Pucynok 3.4 — Teopernueckas cxema OazupoBatms

3.2.2 TlpoekTnpoBaHue cxeMbl IPUCIIOCOOIeH S

Cxema npucrnocoOeHus 1pejicTapieta B COOTBETCTBUU ¢ PUCYHKOM 3.5, 3aroToBKa
VCTAHEBIMBACTCS B OTBEPCTHE ONMOPLI | ¢ yrnopom B Topeu A. 3akperieHue JeTaliu
OCYUIECTBIACTC MOABHKHON MPU3MOH 2, COCJIMHEHHBIM ¢ ITHEBMOIMIMHIPOM 3.

A ~y
! / 1 V4 =
/ A / R
-
[
=
B

Pucynok 3.5 — Cxema npucrnocobuenus
3.2.3 Pacuer OCHOBHBIX 3J1EMEHTOB [PUCITIOCOOJICHHS

CXema NnpuIoKeHUS CHI NIPEJICTABICHA B COOTBETCTBHH ¢ pucyHKoM 3.60. [pu 00-
padOTKe, Ha 3aroTOBKY JICHCTBYIOT CABHIaommnil MomenT MKp 1 ocesas cuita P. 3aro-
TOBKA Y/ICP/KHBACTCS OT CMEHICHHs CHJIAMM TPeHUs, BOZHMKAIOMIMMH MeKay e€ 10-
BEPXHOCTSIMU M [IOBEPXHOCTSMH YCTAHOBOYHBIX W 3@KHMHbBIX YJIEMEHTOB [IPUCIOCO0-

JICHHA.
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Prucynok 3.6 — Cxema 1npuIoKeHus CH
Cuny 3axuma W onpeenstoT W3 paBeHCTBa:
K-Mxp= W-f1- 11+ W-£2- 12+ P-£2- 12,

K-Myxp-P-f2:12
fl11+f2:12

OTcropa W=

rae K — kosdduumnenr 3anaca, K=1,5,
1.2 — ko>hPuiIMeHTI TpeHUs TS TIIAJKKX TTOBEpXHOCTEH, f1, 2=0.25;
MKpP — KpYTAUIMI MOMEHT onpejesercs no hopmye:

Mkp=F-13,
rae P — okpy#Has cuia onpeaensercs no hopmyiie

10C, 7Sz BV

Pz= T kp,

rie C,, gp, Xp, Yp, Up, Wp, kp — kosdpuiimentsl v riokazaTesu cTelleHHu,
C,=82,2;
gp=1,1;
Xp=0,95;
Yp=0.8;
Up=1,1;
Wp=0;

151900.2016.001.000 I13
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kp=0,792;
t — rayouHa pesanus 3a oaAuH padounii xo, t=1,5;
Sz — nojava Ha 3v0 dpessl, S2=0,04-0,06 Mm/3y0, npunnmaem Sz=0,05 mm/3y0.

10-82.2:1,5"9.1973.0.05"8.37"!
Pz= 1170000 0,792=19 H=19 krc.
I

Mkp=1,9-11,5=21,95 krc-em.

- 1,521,95-0,25:1,9:3,7
W ~ - - =27.4 kr¢=274 H.
0,25-0.85+0.25:3.7

Cuaa Q, pazBuBaemast ITOKOM ITHEBMOIIPHBO/1A, OTIpesIenseTcs 1o Gopmylie
Q=Ww.

Mcenoass3yst MHeBMATHYECKHI HOPIIHEBOH IPHBOL OJTHOCTOPOHHETO JAeHCTBUS B CO-
OTBETCTBHH ¢ PUCYHKOM 3.7, HEOOXOAMMO ONPEIC/IUTL €ro KOHCTPYKTHBHBIE lapamet-
pbl. Pacuer npousBoAMM 110 CJIEAYIOLINM 3aBUCHMOCTSAM:

T

_ 5
Q =T-D*-p-r
[J1e p — JABIICHHUE CIKATOTO BO3/yXa, p=4 KIc/c™m™;
7 — Koo puumenT noje3Horo jaeictsus, ;7=0,85;
D — jiMaMeTp MOPLIHA ITHEBMOLMINHIPA;
d — jiMaMeTp LWTOKA [THeBMOUM/IMHIpA.

Pucynok 3.7 — [ lHeBMaTHUCCKHI TOPUIHEBOH ITPHBO/L

151900.2016.001.000 113
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CnenoaresibHO, W3 (hOPMYIILL:

27,4-4
3,14:4-0,85

~3.2 CM.

M3 pekomenayembix napameTpos npunumaem D=40 mm; d=14 Mm.
3.2.4 KoMNoHOBKA 3aKMMHOI0 NPUCTIOCOO/IEHUS

KomionoBsxka npucnocobiieHust rpuBeeHa B COOTBETCTBUM C PUCYHKOM 3.8.

Ha ocHoBanuu | kecTko ycTaHOBIEHa onopa 4;1MoABUIKHAs [pU3Ma 5, Coe/IMHeHHas
¢ JTHEBMOLMIIMHAPOM, TepeMelaeTcs 1o HarnpasiasiomuM. OOpadatbiBacMas jietalib
YCTAHABIMBACTCS 110 HAPY/KHON LHMIMHAPUYECKON 1TOBEpXHOCTH D26 B 0nopy ¢ yopom
B TOpELl. YCHIIHE 3aK1Ma OT MHEBMOIMIIMH/IPA NIEPEACTCS HA MPU3MY depes LWTOK 6.
3aKkperieHne NMpUCIOCcOOJICHUsT Ha CTaHKe MPOM3BOAMUTCS 4epes JiBa 11a3a Ha OCHOBa-
Huu. CKaThlil BO3JYX [MOAAETCS OT BO3AYLIHOW MAruCTpaiu Lexa uvepes pacrpejelin-
TesibHBIM KpaH. [lpu nonauve Bo3jyxa aetans 3aKUMaeTcs, NMpy CTPABIMBaHUHK BO3/1yXa
[Py’KUHA 25 BO3BpallaeT noplieHsb |1 B MCXOAHOE MM0JI0KEeHUe — ACTallb PA3KUMAaeTCH.

—~ ’
b} iy

r—'—-"-v--—-r::n
. i l ..................
5 1
SO
].‘ r' A

Pucynok 3.8 — KoMnoHoOBKa 3aHMHOTO MTPUCITOCODIEHMUS]
3.2.5 Pacyer npucrnocoOieHns Ha TOYHOCTD

[Ipy ycraHoBke jleTasiM Ha KEeCTKYHO OIPaBKy € 3a30poM Juist 00paboTku HapyKHOH
nogepxHocTH 189 Bo3HMKaeT norpeiiHocTh 0a3upoBaHus B BUJjie OMEHUS OTBEPCTUS

Jlucm
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O26H13 orHocuTebHO 00pabaThiBaeMON MOBEPXHOCTH, CJe0BaTeNbHO, TOYHOCTD
NPUCTIOCOOIEHHS ONIpe/IesifeM 10 cleayroLeH hopmyie

eD>00,
06=Smin+AD,+AD,,

e €D - pagmanbioe 6uenue nosepxuoctu ¥24H9 otHocurensHo O 819, cD=0,1 MM;
00 - norpeutHoCTh 6a3MpOBAHK;
Smin — MUHUMaJIbHBIN 3a30p ONpaBku K oTBepcTHd V24, Smin=0;
AD| — nonyck Ha quameTp otepctus ¥24H9, AD=0,052 mm;
AD, — tonyck Ha auametp nosepxHoct ¥24h8; AD,=0,033 mm.

00=0+0,052+0,033=0,085 Mm.
D> 60.

0,120,085 — yc10BHE TOYHOCTH BBITNOJIHEHO.

3.3 IIpoekTpoBaHUe KOHTPOJIBHOIO MPUCIOCOOICHUS ISl 3aMepa TOPLOBOro Oue-
HUS

3.3.1 Beibop cxeMbl KOHTPOJIs

Cxema KOHTpOJIS [Uld 3aMepa TOPLOBOro OMeHus NpUBEACHA B COOTBETCTBUHU € PH-
cyiakom 3.9. basupyemcs 1o HapyKHOW HUHJIMHAPHUYECKOH [TOBEPXHOCTH JIMAMETPOM
139 1 ocyliecTBIsIeM 3aMep paanaIbHOro OUEHHUS NOBEPXHOCTH b.

3.3.2 KOoMIOHOBKA KOHTPOJILHOIO PUCTIOCOOJIEHMS

KouTponbHoe npucnocobneHue npuBe/ieHO B cOOTBETCTBUE ¢ pucyHkom 3.10. OnHo
COCTOMT M3 KOpryca / Ha KOTOPOM 3aKperuisitOTCs BCE JIEMEHTbI MPUCITOCOOICHUS, OH
BBLIMOJIHSAETCS MeTOJ0M OTAuBKH M3 ctanu 35 JI TOCT977-88. BHyTpeHHss noBepx-
HOCTb B Kopryce 2 oOpa3yeT ITHeBMoKaMepy, pas3/eieHHyo AuadparMon 3 Ha 2 nosno-
CTH. YCTAHOBKA KOHTPOJIMPYEMOH JIeTalM HEMOCPEACTBEHHO B MPHCIIOCOOIEHUH [1po-
M3BOJIUTCS HA POKKOBON MemOpaHe 4 110 HAPYKHOW LUMIMHAPHUECKON MMOBEPXHOCTH )
[ 819, JIist ycTaHOBKH j1eTalu HEOOXO0 MO TPE/IBAPHTENIBHO pa3karh POKKH (KyJIaukH)
MeMmOpanbt /. JIns 9Toro ckatbid BO3AyX M0/ JaBjieHUEM MOCTYNAaeT U3 ITHEBMOIOJO-
CTH vepe3 wTylep 5 B pabouyyio MOJ0CTh MHEBMOKAMepPbl OHOCTOPOHHETO AeHCTBUS,
ITOK 6 1OJ1 JeHWCTBUEM BO3/lyXa ABUAKETCS BBEpX BMecTe ¢ raikoit /. Ilpu »tom raika
/. Ha)krMas Ha POKKOBYIO MeMOpaHy 4 nporudaer ee, U poKKH MeMOparsl pa3Kuma-
wies (pacxoastes). [locne yeTaHOBKY KOHTPOJIUPYEMOU JeTalld NpyAKKUHa ¢ BO3Bpalla-
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€T LITOK 6 B UCXO/IHOC TTOJIOKCHHUE [10C/Ie CTPABIMBAHUS BO3AyXa U3 paboueii mosiocT
MHEBMOKAMEPBI, TO €CThb LITOK O OTXO/MT 0T padoueii MemOpanbl 4. MemOpana 110,1
JICCTBHEM BHYTPEHHHMX YIPYIMX CHI BBIIPAMIISETCS, POKKH (KyJIaukd) MemMOparb
CXOZATCA M 3aKMMAlOT KOHTPOIUPYEMYIO JIeTallb 110 HAPYIKHON LMIMHPHICCKOI T0-
BEPXHOCTH. 3aTeM muaHka 9 u3 OTKHHYTOTO TOJIOKEHHS yCTaHaBIMBaeTes B pabouce
IMOJIOJKEHHE J10 yIiopa B KpoHIUTEHH /() u hukcupyercs BUHTOM //. 3aTeM 1oaBo/HnTes
HHIMKATOP /.2 K [POBEPsSieMOii MOBEPXHOCTH JeTalin, 00ecneunB HaTIr H3MEPHTEIbHO-

ro CTEepIKHS HHAMKaTOpa /2 ¢ HaKoHeUHUKOM /3- 23 Mm npu nomouu Buuta /4. lo-

CpCJICTBOM 060;1}\'8, [TPOHU3BOAHTCH I-IEIC'I'P()IVIHG Ha «0» HHJIHKAQTOPAa, COBMCCTHB CTPCIIKY

C HYJICBBIM JICTICHHEM Kbl HHAHKATOPA U C MOMOUILIO PYKOSITOK [IPOH3BECTH Bpa-
LICHHE KOHTPOJIMPYEMOH AeTall 110 4acoBoi cTpeike Ha 360. B 910 Bpems GuKcHpyer-
Csl OTKJIOHEHHS CTPCJIKK OT HYJICBOTO 3HAUCHHS, KOTOPBIC HE JOJKHbI IPEBbILATL Be-
JUYHMHBI JIOTYCKA, 3aAaHHOT0 HYEPTEKOM KOHTPOJIHPYEMOH JIeTalu.

J

S

(

f\)

| —nerans; 2 - KOpIyc; 3 - HU3MCPHUTCIIbHAA I'OJIOBKA, 4 — OCHOBaHMeE.

Pucynok 3.9

(Cxema KOHTpoJIst

Ham. | Aucm Ne doxym

fodnuce
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Pucynok 3.10 — [lpucniocoduienne 118t KOHTPOIS TOPUOBOIO OHEHHA

-

3.3.3 Pacuer npuciocodieHns Ha TOUHOCTh

Jltodomy HepTeKy KOHTPOJIS CBOHCTBEHHBI ONPEIC/IeHHbIE NOIPELIHOCTH U3Mepe-
Hust. CHCTEMATHUECKHE [MOIPELIHOCTH BbI3bIBAIOTCH KOHCTPYKTHUBHBIMH OCOOCHHOCTSI-

MH CaAMOTI'0 KOHTPOJLHOTO Il])lICIIUCUﬁ.'lL‘IIIIH H MCTO/Ja U3MCPCHHA.

Pacuér MOrpeHiHOCTH U3MEPEHHA CHUTACTCI 110 (|)()P.\1}-".’ICI

C=JAT AL AL

B ranHom cjyyae npud H3MEpeHHH paJHalibHOIO OHeHHsT METO0M BpallCHHA CO-

CTABJSIFOIIMMH [TOBEPXHOCTIMH SIBJISIIOTCH:
1) norpetnocTs OHeHMst 0a30BOIH MOBEPXHOCTH POKKOBOH MemOpanbl (O1819), o1-

HOCHTEJIbHO OCH, 3a/1aHHasd }\'OHC'I'P.\'I\'IHICH [IPHL‘IIUL‘UG;IUHHSI:
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A =0.01 MM.

2) oCcHOBHas norpewHocTh nokazanuit uuaukatopa MY-10ka. O T'OCTS77-68 na
Mo00M yuacTKe WKasibl B npeaenax 0,1 mMm;

A, =0.004 MM,
3) norpeHocTh u3rorosiaenus noamunuuka ['OCT 4722-81 pasha.

A, =001 MM.

( )]IPL‘,-'[L‘.'ICIIIIC [MOTPCIIHOCTH U3MCPCHMS L

AL, =yAHA A =001 +0,0047 +0.02 =0.015MM.

Peraroliee 3HaueHue o NpaBHILHOCTH BbIOOPAa KOHCTPYKUHH [PUCIIOCOOICHMS
HMeeT OTHOCUTE/bHAS MOIPELIHOCTD H3MEPEHHS, TO €CTh MTOrPEIIHOCTD, BLIPAKEHHAs B
JOJIX MIIM NIPOLCHTAX K JIOMYCKY MPOBEPIEMOro HIieMeHTa Jjetaid, pasHoro 0,05 mm.
Ona jokHa obiTe He 6osiee 30-40% 0T KOHTPOJIUPYEMOTO NTapameTpa.

AL, 0.015 N
Aomn = 100% = 100% = 30%.
0.05 (.05

[TorpeurnocTs 3amepa, obdecrieunBaemas [PHCIIOCODIEHHEM He3HAUNTE IbHA.

BbIBO/1bI 11O pasjieny TpH

B o1oM paszjelsie CNpOSKTHPOBAHLI: Pa3BEepPTKa, 3aKHMHOE IpUcHocodiIeHne /s
dhpesepHoit onepaimy, KOHTPOJILHOE NPHCTOCODICHHE /Ul KOHTPOIS TOPLOBOro Oue-
HUsI.
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4 bE3OITACHOCTD )KU3HEJIEATEJILHOCTH

4.1 Texnuka 0e30rmacHOCTH M NPOM3BOJACTBEHHAS CAHUTApUs HA  V4acTKe
MEXaHH4YeCKOH 00padboTkH

[paBhia TeXHUKH 0€30MacHOCTH U IIPOU3BO/CTBEHHON CAHUTAPHH HATIPAB/ICHDBI HA
[PCIYIPEH/ICHUE HECHACTHBIX CIAYHacB M co3jaHue Oe30nacHbIX YCJIOBHIT Tpy/la.
Bbiio/iHeHHe HACTOSIIEH MHCTPYKIMK SBISCTCS 00s3aTe/IbHBIM /U1 BeeX paboTaloNmx
B uexe, otraene. Hapywenue gavHOH HMHCTPpYKUMM BieddT 3a coboil Hanoxkenue
B3bICKAHHI COITTACHO MPaBUIIaM BHYTPEHHETO TPY/I0BOI0O paciiopsiKa.

OO01me nosokeHus 1o Textuke desonacHocTr|9|:

— PaspellaeTes XOAUTh MEUICX0/1aM TONbKO 110 TPOTYapy, a IJi¢ HeT ero, Mo Kpar
IPOE3KEeH YacTH, Ha JIOPOrax — 110 JICBOMY Kpato (JIEBOH 000unHe).

— C TCJCKKAMM, CAaHKaAMH W IPOMO3JIKHMH [PEAMETAMM paspeniaetcs HITH TOJbKO
10 KParo Mpoe3iKend 4acTH y TpoTyapa (J1eBoit 0dounte 10poru).

— [ACCAKUPAM 3ANPEUIACTCS TMPEIATCTBOBATE 3aAKPLITHIO JBEPCiH M OTKPLIBATL WX
710 OCTAHOBA TPAHCHOPTHLIX ¢pejieTB. [locaaka 1 Bbicazka pasperiaerces 1pu NOJIHON
OCTAHOBKE TPAHCMOPTHBIX CPEJICTB, JIMIIDL €r0 CTOPOHBI TPOTYapa (000UMHBL JIOPOTH), &
B KY30B I'PY30BOI0 aBTOMOOMIIA — Yyepes 3a/HUi OopT.

- 3anpeniaeTes €3/IMTh Ha IMOAHOKKAX W JIPYIHX, HE [pe/HAa3HAYCHHbIX  JUIs
Mpoes/ia, 4acTsaX TPAHCHOPTHLIX CPE/ACTB, CTOS B KY30Be [PY30BOIO aBTOMOOH/IS M/
CUs Ha ero DOpTax, a TAKXKe BbICOBLIBATLCS M3 OKOH (3a OOPT) MJIH BBICTABIATH KaKHe-
JTUO0 NPEAMETI.

— [P [EPEXO/IC JOPOIH K. 1YTH, YOeaAuCh B NOIHONH Oe30MaCHOCTH, NEPEeX0/iH
IaroM; 3alpeLaeTcs nepecekarh MyTh NPUOINKALIHMCS TPAHCTIOPTHBIM CPE/ICTBAM.

— [IPH BCTPEYHOM JIBHKCHUM JIFOJIeH IPHACPKHUBAHTECH NPABOH CTOPOHBI.

— 0e3pesIbCOBBIA  TPAHCIIOPT, CTOSILMH  HA JIopore 00XO0JAHTb  TOJLKO  C3a/1H,
JKENE3HOLOPOKHBIH TPAHCIIOPT — CTICPeIn.

— He NOABIAHTECH BHE3AIHO 1EPE/L TPAHCIIOPTOM.

— ocTeperaiTech HACTYNAaTh Ha KPBILIKH JIFOKOB U PA3/IMYHBIC YKPBITHS M M KaHaB
BO M30¢KaHUE 11a/ICHHS B HUX.

HAXO/ICh B 1exe, Oy/IbTe BHUMATC/ALHBL K I10a4¢  CHIHAJI0B  KpaHaMi,
TEJICKKAMU ¢ MEXaHWUYCCKUM NpUBOIoM. He HaxoauTech o1 rpy3oM MepeBO3UMbIM Ha
KpaHe.

— HC CTOUTE M HE MPOXOJAUTE 110/ HACTH/IOM JICCOB H MECTOM, OTKY/a BO3MOKHO
MaJICHUC NPeJIMETOB, BO H30ekKaHue yjapa NaJaloldME ¢ BbICOTBI  Pa3IHYHbIMH
NpeJAMETAMM.

— HE IPOXOJAMTE W He CTOHTC B HEIMOCPLACTBEHHON OJM30CTH padoTalouero
o0opy0BaHUs.

— BBLINOJIHSITE TOALKO MopydeHnnyto Bam padoty.

— He  paboralite  Ha  HEHUCNPaBHOM  ODOPYAOBAHMH WM HEUCIIPABHBIM
HHCTPYMEHTOM.

— WCTOJIBL3YHTE HHCTPYMEHT H IPUCIIOCOOICHHUS TOJILKO 1O UX HA3HAUCHMIO.
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— B TOpAYUX Llexax olacalTech OKOTOB OT Harperoro odopyjaopabHusi (1e4u,
H310KHHULBL, (GOPMBI M T.J1.) U OT OpbI3I MeTajula [pH pa3iuBKe.

— 1upu padore BOJM3KM COCYJ0B € arpecCHUBHBIMM  BelICCTBaMM  (KUC/IOTHI,
XMMHKATBI, PACTBOPUTENN W TMp.) OCTeperanTech nomnaaaHus OpbI3r Ha OAEKIY H
OTKPBITHIE HACTH TeJa BO W30eKaHUe 0XKOroB.

— He paboTaiTe B MeCTax ¢ HeJIOCTATOYHBIM OCBEIIIEHUEM.

— YCTpPaHsWTE CKOJIb3KOCThL I10J1a TOCPEJACTBOM YOOpPKW pasjiuTOl KUJIKOCTH
(Macno, YMYJABCHH H [1P.)

— He NOJHUMaNTe rpys3a cBepx JIONYCTUMONW HOPMBI, MePEHOCUMbBIX Ha PACCTOSHUE,
He MpeBbllaroee 25 M ¥ Ha BbICOTY He ¢BbILIe 1,5 M:

s pabounx B Bo3pacte 16 — 18 ner:

16 K1}

Juist paboyux B Bo3pacte ctapuie |8 jier:

KeHIUMHbI — 10 Kr;

MYKUYMHBI — 50 Kr.

— He caJuTech M He oDJJoKauyuBanTech Ha wWITadenb M3AeNHH BO U30OeKaHue ero
0OpYIIEHUS.

— npu  obpalleHWH C TPOBOJOKOH JlepkuTe pyKd Ojmake K e€  KOHLY.
OcTeperaidTech BHE3AMHOIO CPbIBa KOHIIA ITPOBOJIOKH.

— IpU HaxoxkJAeHWu BONU3M paboTtaromiero obOpPyI0BaHUA, UMEIOLIEI O OTKPBITHIE
BpallarolMecs MW JABUAKYIUMECs 4acTH, HeoOXOAWMMO  BBINOIHMTL  CIAEAYHLIMe
TpeOOBaHUS K OJ1€K/1e: BOJIOCH! YOUpaTh MO roJIoBHOH yOOp (KOCBHIHKY, KEIIKY, CETKY H
T. J1.), 4aCTH OJeA /bl (pyKaBa, moaoJ, OPIOKH ) J0JKHBI MIOTHO 0bJieraTh Teo.

— [IPH NepeABUKEHUH 110 LeXaM ornacaics MeTalJIMYeCKON CTPY KKH.

— He JIoTparuBaiiTechb /10 OTKPBITBIX TOKOBEAYUIMX dYacted obopynoBaHMs
(pacnpejieMTelbHbIE YCTPOHCTBA, OroJIEHHbIE ITPOBO/IA, KOUIEKTOD JIEeKTPOABUIaTEe s
HT. 1.).

— cojepkuTe paboyee MECTO B YHCTOTE M HE JIONYCKAUTE €ro 3arPOMOJKIEHUA.
VKJI3IbIBAWTE 3arOTOBKU M U3/I€JIUS B YCTOMUYMBBIE LITAOEIIH.

— pacnojiaraute CBETHJIBHUKH TaK, 4HTOOBI HE OBIJIO BUIHO HUTh HAKAJIMBAHUS.

— paboTtad B O4YKax MpHU OTJICTAKIWEH CTPYKKE, TbIIM MM METATHYECKUX
OCKOJIKOB.

— Hu3JIeJIUe W MHCTPYMEHT pacriosiaraite tak 4toObl obpallleHHe ¢ HUM He BbI3BaJlO
W3JIMIITHMAX JIBUKEHUH PYKaMH UK KOPITYCOM Tela.

— MHCTPYMEHT W IPUCTIOCODIIEHUs pacrioaraTe no NMPUHLMNY C JIE€BOH CTOPOHBI
T0. 4TO DepeTcs J1eBOM pyKO#, a ¢ npaBoit — uyto GepeTe NpaBoi pyKo.

OO1Me 1MoN0KeHHUs 10 MPOU3BOACTBEHHON CAHUTAPUH:

— cobutoiail Ha pabore MpaBu/ia JHYHOW TMIHEHBI: MOH PYKH TEITIOH BOAOH HIIH
BOJOM KOMHATHOM TeMmmepaTypbl Mnepea eaou, nocie padoTbi, MpU ITOCCHIECHUH
TyalleTHbIX KOMHAT. [losib3yica ¢TOIOBOR MM KOMHATOH npuéMa UK, He IPUHUMakH
[yily Ha padoyeM MecTe M MPOU3BOJACTBEHHOM y4YacTKe.
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— Npu LapanvHe win 1odoi MuKpoTpaBMe oOpadoTalt MECTO MOBpPEs i ACHUS KOKH
HOJIOM MJIM 3€/EHKOM. ArnTeuka HaxoauTcs B uexe (oTaene) y oOOLIECTBEHHOIO
caHMHCTpyKTOpa «CaHnocT».

— BKJIKOYaW BEHTWISILMIO M CJEM 3a MOBCeAHEBHOH e€ paboTol, T. K. OT 3TOro
3aBUCUT TBOE M TBOEIO TOBApUILIA 310POBLE.

— CMBIBaiTe, OMNOJIACKUBAUTE MOCYNy (CTakaH, KpyiKKa) NpH MOJAb30BAHUUA LIS
MATBEBBIX HYXKI. [leiite Boay U3 nuTheBoro OGouka, TuTaHa. Kzberadte MuTE ChIpyIO
BO1Y, yNOTpeOnsiiiTe KUMSUEHYIO UITH Ta3UPOBAHHYIO BOJLY.

— B XOJIOJHO€ BpeMs Iojla He BbIXOJAUTE U3 LEeXa JIErKo OAeThiM (B MlaTshe, Xajuare,
koMOUHE30He, Malike, pyballke U T. A.). OJieBaiTe TEMIYIO OJEKAY U T'OJOBHON ydop.
M3beraiiTe CKBO3HIKOB BO M30€kKaHUe MPOCTYAHBIX 3a00JIeBaHUH.

— 3anpelaercs yoopka cranka, pabodero Mecra, 1oJia, o0yBM, o/1ex bl Ha cebe U
TOBApMILlE BO3JYXOM M3 BO3AylIHOM Marucrpanu. IlpousBoau ybopky craHka,
000py0BaHUs, NPUCIIOCOOICHHS OOTUPOUHBIM MAaTEPHATIOM, IHETKAMH.

— 00s13aTebHO  1OJIB30BATLCS  TOJIOKEHHOH 110 HOpPMAaM  CIIEIO/IeI0H,
Creto0yBbIO, 3aMTHBIMMU MPUCTOCOOICHUAMHU OCOOEHHO TNPH BBIMOJHEHUHM OMACHBIX
paboT, CBA3aHHBIX C BbIJAEJIEHWEM IbLIH, IPS3U, Macia U T. 1.

HMcnonb3oBarts cnienofiek 1y U creodyBb TOIBKO Ha IIPOU3BOJICTEE.

— paboyuM, 3aHATBIM Ha IPA3HBIX W MBUIBHBIX padoTax, €XeAHEeBHO MbIThCA B
nymeBbiX. MbpiTh pyku B OeH3MHE, KepocuHe, OeH30lle, 3MYIbCHHM M Macle
3anpeuiaercst. He npumensit 1yist MbITbs PYK NECOK, ONMUJIKKA. MO pyKn ¢ MbIJIOM.

— 3aHUMAaNTECh MPOU3BO/JICTBEHHOU TUMHACTUKOM Mo PYKOBOJACTBOM
HHCTPYKTOpA.

— wKadbl, UMUMKW, TAKEPKH, CTENNAKU JOIKHBI ObITh YCTAHOBJIEHL! TAK, YTOOMI
HE 3arPOMOJKJATh CBET OKOH.

— Oyab onpareH, cobmogaid uyucrtoty Ha pabodem Mecte, Uexe B ObITOBBIX
MOMELIEHUAX TPU M0JIb30BAHUM OBITOBBIMH YCTPOMCTBAMH: AYILEBbIX M TYATETHbIX
[MOMEUIEHUX.,

— [pH MOJYYEHUH TpaBMbl B INyTH clejloBaHMs Ha paboty uiayd ¢ pabdoThl
obpatuTech B CKOPYIO MOMOIIL 38 HEOOXOAMMON MEAULIMHCKONW momouibio. Coolluy o
HECYACTHOM Cllydae aAMMHUCTPALIMU LieXa U LIEXOBOMY KOMUTETY.

— [PH NOJYYEHHUH TPAaBMbl HA MPOU3BOACTBE HEOOXOAUMO COOOIMTL MACTEPy UJIH
aJIMMHUCTPALIMU O MPOUCILEAIIEM HeCYacTHOM cliyyae, o0paTUTEeCh 3a [TOMOLIBIO B
3J[PABIYHKT.

— OKaKMTE€ IMOCHIbHYIO MOMOIlbL TOBApHILY, MOCTPaJaBIlIEMy Ha MPOU3BOACTBE W
COODLIMTE MACTEPY WM AJIMUHUCTPALIMU O MTPOUCILICAILIEM.

4.2 ﬂpoemnpoaanne 3dlIUTHOIO 3a3CMICHHUA O60p}’ﬂOBaH Hi

Boinonssem  pacu€r  3azemieHus  noMeLleHHs  (KOHCTPYKTOpPCkoe — B1opo).
OnpenensieM HeoOXxoauMo yucino Tpyd d=20Mm, 1=2M. 3azeMinTens — ropyu3oHTaIbHAS
rionoca 40x4mm. ['nybuHa 3anoxeHusi rOpu3oHTaIbHOrO 3azemautens — 0,520m.

['pyHT — yepHO3eM ¢ yaeabpHBIM conpoTuBieHnem 30 OM M.

flucm
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BribupaeM gonycTuMoe conpoTUBIeHHE 3a3emisiolero yerpoictsa Ry = 4 Om.
PacueTHoe yjie/ibHOE CONPOTUBIICHHE!

P=D, P

rj1e p, — Y€JbHOE CONPOTUBICHHE IPYHTA;

Y — KIMMaTHYeCKUH KOI(PPUIMEHT, 3aBUCAILMA OT BHJA IPYyHTa M CTENeHH
BAAKHOCTH.

£ =30-1.5=450m"™m.

Bribupaem TN 3a3eMIIsIOLIErO yCTPOHCTBA — BBIHOCHOE. YHUCIIO MCKYCCTBEHHBIX
3azemuiMTene Boidupaercs U3 pajaa: n = 2; 45 6; 105 20 — juis BbiHOCHOTO 3V,

[TpuHumaem n=6

CornpoTuBiieHHe OJIHONO UCKYCCTBEHHOIO 3a3eMauTens Ryo:

7. )
R, = P -(In"/+l-lll4’+/}
[ d 2 4.t-1

45 2.2 1 4.1+42) _
| In -In = 20,959 O
2 ( 002 2 4’]_3J Owm.

JInvMHa COeAMHUTENLHOMN MOJIOCKI /Ul BBIHOCHOTO 3V:
]u = ]!\-H «(n—1),
[y =21,
rJie lyz — paccTosiHUe MeXk1y 3a3eMINTENAMH, vy =4Mm.
/” =4-(6-1)=20Mm.
ConpoTHBIIEHHE COEJIMHUTENBHOM MOJI0CH Ry, 6€3 yyera sKkpanupoBaHiis.

p=30-35=1050m"Mm,

2.1
R!h) = L In— H’
2-r-1, b-t
105 2-20
R, = -In- =6,32
" 2720 0,04-052 On
Jlucm
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()GIIICL‘ CONPOTHBICHHEC BEPTHKAJIbBHBIX IICKTPOJIOB!

R

— S0
R, = —*
n-,

-

/1€ Ny — KOYQQUUHEHT UCIONb30BaHMs BEPTHKAILHBIX 3a3emiunTesneii, n, =0,77.

; 20,959
= R, =22

: = 4,540wm.
T 6-0,77

(I.O[{p(]'l‘llfi_’ltfllHL,‘ COCJIMHUTEJILHOH 1TOJIOCHI ¢ YHETOM SKpaHHPOBAHHS!

R,
R, =40

Il
1,
e 1y — KOYOOHUIMEHT HCIOJIL30BAHUS COCAMHUTEILHOM 110J10Ck, 1, =0,84.

632
R, = -7 =75240m.
0,84

YacyeTHOR COIMPOTHB/ICHHUC HCKYCCTBCHHOI'O 3a3CMITATECIIS |()|Z

R, R,

)

\l,"l.fj'l.l’ = L]
R,+ R,
4,54 -7.524
R, =— =2.8310m.
- 4,54 + 7,524

Rusp < Rz,
2,8310M < 4 Owm.

(Cxema 3a3eM/IeHHs [0Ka3aHa B COOTBETCTBUH ¢ pUCYHKOM 4.1,
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Pucynox 4.1 — Cxema 3azemieHus
4.3 MeponpuaTus 1o yMeHbIICHHIO TOCIC/CTBHIT 3eMIETPACEHHI]

3eMIICTPSICEHUE — OJIHO M3 CaMbIX CTPALLIHBIX CTHXHITHLIX Oe/icTBUIT. OHO BO3HMKACT
HCOJKH/IAHHO 3a CHET MOJI3EMHBIX Y1apoB U KOJ1eOaHUH 1TOBEPXHOCTH 3EMIIH, BbI3BAHHbI-
M TIPOLICCCaAMH BbICBODOYK/IEHNS DHEPIHU BHYTPHU Hee. M XOTS npoao/iKHTE bHOCTh
[JIABHOI'O  TOJIYKA HE [PEBBILIACT HECKOJIBKUX CEKYHJI, €ro IOCJCJCTBHS YiKacHee
JAPYrux  CTHXHIHHBIX  OejctBuil.  [lpeaynpeauts  3emiterpsiceHHe  HEBO3MOKHO.
Hesosmokno u To4HO rnpeackasatb ero  Havyato. OIHAKO 3HAHHE KOCBEHHDLIX
NPU3HAKOB  €ro  NMPHOIMKCHUS MOKET IOMOYb MEPEKHTh AAHHYIO CHTYALMIO ¢
HauMEHbLIMMU rToTepaMu. K TakuM npu3Hakam OTHOCSITCSE OeCPHYHHHOE, HA [1epBbIii
B31U1s1/1, OECIOKOHCTBO NTHLL M JIOMALIHUX KHBOTHBIX (0COOEHHO HTO 3aMETHO HOYLIO),
@ TAK/KEC MACCOBBIM YXO/1 M3 MCCT OOMTAHHS NPECMBIKAIONIMXCS. 3UMOH SUICPHILLI U
3MEH B I1IPE/14YBCTBHH ONACHOCTH BBINIOJI3AI0T 1aKe HA CHET.

CorziacHO  TEOPHH,  3EMICTPACEHUS  SABIAIOTCA  PE3VILTATOM  CTOJKHOBEHHS
FCKTOHMYCCKUX  IJIHT  (OFPOMHBIC  9acTH  3€MHOH  KOPBI) M CONPOBOK/IAOTCS
M3MEHEHHSIMH TIOBEPXHOCTH 3EMIIM B BHJIE CKJIAJ0K, TPEUIMH W T.[1., KOTOPbIC MOI'YT
HPOCTUPATHLCS HA DOJIBLINE PACCTOAHMSL.

3eMueTpscerus BIeKYT 3a CODOH TskKeable MOCJIC/ACTBHS - Pa3pyLUICHHE 3/1aHiil 1
COOPYKEHHM, 110 OOJIOMKAMH KOTOPBIX MOI'YT OKa3aTbCs JIHOIH, BOZHHKHOBEHHE MACCo-
BBIX MOKApPOB, pa3pylleHHe TPAHCIIOPTHBIX M SHEPreTHHECKUX KOMMYHHUKAIMH W JTMHHI
CBSI3H.

[[0 paspylIHTENbHBIM JICHCTBHAM 3eMICTPIACCHHS HE MMEIOT cede paBHbIX Cpeji
CTUXHUHBIX  OeACTBUH.  OnacHble [OCHCACTBUSA  3EMIICTPACCHUH  pa3jie/siioTes  Ha
PUPOAHBIC M CBA3AHHBIC C JICATC/ILHOCTLIO vestoBeKka. K npupoaHBIM [10CIS/CTBUAM
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OTHOCATCA: COTPACEHHUs IPYHTA, HAPYUICHHUS IPYHTa (TPEILIMHbBI M CMELECHMA ), OMOJ3HH,
JIABUHBI, CCJIH, PA3KUKEHUE TPYHTA, OCETaHUs, lYHAMU, CeHILIH.

K rnocienctsusm  3eMICTpSCEHHMH, CBSI3aHHBIX C JAESATEJBHOCTBK) YeJIOBEKa,
OTHOCATCS:

- paspylueHue WK odpylleHue 30aHui, MOCTOB M APYIUX COOPYHKEHHH:

- HABO/IHEHHs MPU NPOPBIBAX JIOTUH U BOJIONPOBO/IOB;

- MOKapbl MPU MOBPEK/ICHUAX HeDTeXPAHUIHMIIL K PA3PbIBAX I'A30ITPOBO/I0B;

- MIOBPEXKAEHHE TPAHCIOPTHLIX CPEACTB, KOMMYHMKAUMH, JIMHWK JHEpPro- u
BO,10CHA0KEHMS, @ TAKIKE KaHAIM3ALIMOHHBIX TPYO;

- PAIMOAKTUBHbBIE YTEUKH NPU MOBPEKJAEHUMU saepHbIX peakTopoB. CylurecTBeHHbIE
0COOEHHOCTH 3e€MJIETPACEHHWH COCTOST B TOM, UTO MNOpakaloliee BO3ICHCTBHE Ha
MoAeH, pa3pyuIeHUe KHUJIbIX JOMOB, TPOW3BOJICTBEHHBIX 31aHUH, COOPYIKEHUN M IPYTUX
O00BEKTOB MPOUCXOAT B KOPOTKHE CPOKH - CYMTAHHbIE AeCATKH cekyH/. [Ipu sTom
OYeHb PEAKO MPUYMHOH YEIOBEUECKUX KEPTB ObIBACT HEMOCPEACTBEHHOE JIBHAKEHUE
(konebaHue) MouBbl. BOABLUIMHCTBO KEPTB SBISICTCA PE3yAbTATOM [a/laHus IIPEIMETOB,
CTEKOJI, KAMHEH, CTEeH M T.J1., KOI'/la CH/1bHbIe KosiebaHus COTpscaloT, pa3pyLaloT 31aHus
1 COOPY/KEHHS.

OCHOBHBIE TPUYMHBI HECUACTHBIX CJIYUYAeB MPH 3€MIICTPSACEHUSIX !

- MajieHue KUpIKYeH, AIMOBBIX TPYD, KApHHU30B, DAJIKOHOB, OOJIMUIIOBOYHBIX [/IUT,
paM, OCBETUTEJIbHBIX YCTAHOBOK, OOpYLIEHHE OTAENbHbIX YaCTEeH 3/1aHH,

- najieHue OUTHIX CTeKOJ (0CODEHHO ¢ BePXHUX ITAKeH );

- 3aBUCAHME ¥ N1aJIeHHe Ha NMPOEC3/KYIO YaCTh YJIKIL PA30PBaHHbIX 3JICKTPOIIPOBO/IOB;

- TOJKapbl, BHI3BaHHbIC YTEYKOH rasa M3 MOBPEKJIEHHLIX TPyD H 3aMBIKAHUEM
SJIEKTPOJIMHHH;

- HEKOHTPOJIUpPYEMbIC JICHCTBUS JI0OJEH B pe3yJbTaTe IaHUKH.

[Tpuuunbl TpaBM U rubeu oael npu BceM WX MHOroodpa3uu MOKHO YMEHLIINTD,
eC/IM YCBOMTH  TOPSJAOK  JAEHCTBMM M BBIMOJHUTHL  PAA PEKOMEH/ Al TpH
3EMJIETPSICEHU M

- HAMETHUTH 3apaHee IUIaH JICHCTBUH B Upe3BbIYaWHONW 0OCTAHOBKE H JOTOBOPHUTHCH
o Mecte cbopa ceMbH TOCle 3eMICTPSICEHUS, COCTABUTH CIIMCOK Telle()OHOB,
4100l MOKHO ObLIO B clydyae HEOOXOAMMOCTH BbI3BATL IIPOTHBOIIOKAPHYIO,
MEIHILMHCKYIO MOMOILb, MUJIULIMIO WK npeactaBuTe/ied MYC PO,

- ONpPEACNUTh MMYTh BBIXOAA M3 3JaHUS C Y4eTOM MAJOro 3anaca BpeMeHH J10
HauOOABIIUX KOJeDaHUH U TOJYKOB. 3eMIETPACEHHUE MOKET CIYUUTLCS HOYBIO, NPH
TOM B JIBEpSiX W npoxojax OyAyT CKOMIEHMS JIIOAeH, M 1TO MOKET MOMEIaTh
ObICTPOMY BbIXOAY M3 3aaHus. [lodromy st 3Bakyauuu HeoOXOAMMO HCIOJIB30BaTh
OKHa MePBOI0 HTAKA;

- onpeaenuTh Hambosiee OeszonacHble MecTta (B KBapTupe, Ha paboire, BOIM3M
paboyero wmecra), rae MOKHO [epek/Jarb TONYKHA. DTO [POEMbl KallUTaIbHbIX
BHYTPEHHMX CTe€H, YIUibl, OOpa3oBaHHbIE KallMTaJbHBIMM BHYTPEHHUMH CTEHaMH,
MECTa y KanuTalbHbIX BHYTPEHHHX CTeH, Y KOJIOHH U o] 6ankaMu kapkaca. Hanbonee
ONACHBIMM MECTaMHM B 3JaHMSIX BO BpeMs 3emiIeTpsceHus SsBIfIOTCH OojblIve
3aCTEKIIEHHBIE MTPOEMbI HAPYKHBIX U BHYTPEHHHUX CTEH, YIJIOBbIC KOMHATbI, TU(THI;

- PEryJsipHO MPOBEPATH COCTOSHHUE HEKTPOIIPOBOJIKH, BOJOIPOBOJAHBIX U Ia30BbIX
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1py6. Bce B3pocible  wieHbl  ceMbHM  JIOMKHBI  ObITh  O0YYEHBl  OTIIIOYCHHIO
JICKTPHYECTBA, rasa U BOJAbI B KBapTHpE, B M0/1be3J/le, B A0OME, a4 TaK K¢ OKa3aHHIo
[epBOH MEIULIMHCKON MMOMOLLM, NPE’K/Ie BCEro, IIpU TpaBMax;

- 3apaHee IOJArOTOBUThL CaMble HEOOXOJMMbIe BellM H XPaHWTh WX B MECTe,
H3BECTHOM BCEM 4YJICHAM CEMbH;

- JOKYMEHTBI XPAHHUTh B OJHOM JIEIKOAOCTYITHOM MeCTe, NIPU HAIUYUK rapaka MiH
Ca/I0BOr0 JOMHMKA MX MOKHO HCIOJIb30BaTh Kak YOeKMILA B I1epBble JHH Mocje
3eMIIeTpsACeHHs. Tam MOKHO XpaHUTh 3arac 01eK/1bl U MPOAOBOJILCTBHS;

- wKadbl, TAKEPKHU, CTEJUIAKHU, MOJIKH NPOYHO NPUKPEIJIATE K CTeHam, K 1oy,
Mebenb pa3MecTUTb Tak 4ToObl OHAa HE ynalla Ha CHalbHble MeCTa, MepPeKpbITh
BLIXO/Ibl M3 KOMHAT, 3aropOAuTh ABEPH; TAKeble BELUM, JEKalMe HA MMOJKAX HIIH
Ha MeDeH (BKIKOYas aHTPECOIM ), IPOYHO 3aKPEIUTh HIIK IIEPEMECTHTD BHHU3!

- HEe 3arpOMOK/1aTh BELIAMM BXO/l B KBApPTUPY (A0M), KOPUAOPBI U JIECTHUYHBIE
MJIOMIAJIKH;

- €MKOCTH C JIETKOBOCIUIAMEHSIOIIMMHUCA BEUIECTBAMHM M €JKUMH JKUAKOCTAMH
XPaHUTh HAAEKHO 3aKyMOPEHHbIMU TaK, 4TOObl OHH HE MOIIM YNacThb W pa3OHTLCA
[IPY KOJIeOaHUU 3/1aHuUs;

- [IEPUOAMYECKH [POBOJAHUTH TPEHMPOBKH OBICTPOH 3BaKyalUMH, MPOAYMaTh, Kak
[OBBICHTL DE30MACHOCTD ACTEH, MOKUIIbIX JIOJIeH, MHBAIHAOB U OOJIbHBIX.

PaccmoTpum  JieHCTBUS COTPY/IHMKOB MPEANPUATHSA  NPH  3eMIETPACEHHH [UId
YMeHbUIEHUS NTOTEPb.

Jlns  npuBiedeHMs BHUMAHMS B OKCTPEHHBIX —Cilydasgx [epea nepeaaqen
HH(OOPMALIHM BKJIIOYAIOTCS CUPEHbI, a TakkKe Apyrue curHaibHble cpejacTBa. CUpeHsl H
PEPBIBUCTBIE TYAKH MPEANPUATHH, TPAHCIIOPTHBIX CPEACTB O3HAYaKT CHIHA
rpakaaHckoil oboponbr «BHumanue Bcem». IIpu 3TOM HEOOXOHMMO HeMEUIEHHO
BK/IIOUUTH TPOMKOIMOBOPHUTENb, paju- MM TEJICNPUEMHUK M Cilylath coodlieHune
wrada rpaxaaHckod o0opoHsl. [lpu yrpose 3eMIETpsCeHHsT TAKOE COOOLIEHUE MOKET
HauuHaThcd co cnoB: «Buumanue! I'oBoput wrab rpaiaaHckoil 0OOpOHbLI ropoja...
[ paxpane! B ¢BsA3M ¢ BO3BMOKHBIM 3eMJIETPSICEHUEM. .. ».

Ecin nepBeie TONYKH 3aCTajin COTPY/IHUKOB B 3JIaHHM (COOPY/KEHWH), HANO0 Kak
MOKHO CKOpee BBbIMTH M3 Hero. B pacnopsikeHun coTpyaHukoB He Oonee 15 — 20
cekyHl. Tem, KTO okasancs Ha BTOPOM M IIOCJIEAYIOUIMX DTaKax, BCTAaTh B JIBEPHBIX
npoémax, pacrnaxHyB JBepd. MOKHO BOCIOJIbL30BaThCA yrjlaMu, 00pa30BaHHBIMH
KalMTalbHbIMH CTEHAMH, Y3KMMU KOPUIOPAMH BHYTPH 3JaHMS, BCTaTh BO3JIE ONOPHBIX
KOJIOHH, T.K. 9TH MecTa Haumbosee npouHbl. 3jeck Oonblle WAHCOB OCTAThCH
HespeAMMbIMU. Hu B KoeM ciiyyae He npbiraTb U3 OKOH.

Kak TOIBKO TONYKM NpeKpaTsATcsi, HEMEIEHHO BbIHTH M3 34aHus, Ha CBOOOAHYIO
MIOIIAAKY.

Ecan  mepBble  TOMYKM  3acTalli  COTPYAHHWKOB Ha OTKPLITOH  TEPPUTOPHH,
HCMEIJICHHO OTOMAMTE OT 3JaHMM U COOPYKEHHH, 3a00pOB H CTOJIOOB — OHHU MOIYT
ylnacTb M NpHAaBUTb. Henb3s npsTaThCs B HMKHHUX OTakaX M [10/1BajIbHbBIX
MOMELICHUAX 3AaHUH.

He nonyckaercs npubaukarsess K o0beKTaM W TEPPUTOPHSM, HMEIOLLUM
BOCIUIAMEHSFOLIIMECS WM B3pbIBOOIACHBIE  BEIECTBA,  ABApUMHHO  XMMHYECKH
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oTpaBisiionlde Bewectsa. He croite Ha moctax u nytenposojaax. He npuxacarses K
[POBOAM.

Heo0Xx011uM0 NOMHUTE, YTO 1TOCTIE NTEPBOTO MOTYT MOCJIEA0BATL TOBTOPHLIE TOIYKH.
CoTpyAHHKHU NOJAKHBI ObITH TOTOBBI K TOMY M INPEAYNPEAUTDH JPYIHX. JTO MOKET
[IPOM30MTH YEpPe3 HECKOJIbKO YacoB, a HHOIJIa U CYTOK.

B moMmeHT paspyumienus onacHoOCTh TNPEACTaBISIOT TAKKE pa3ieTaroliiecs 4acT
KOHCTPYKLMHA coopyxkeHUH U 3aanuit. [louTn Beerna 3emiieTpsaceHus CONpOBOKAAIOTCA
[10’Kapamu, BbI3BAHHbBIMHM YTEYKOW ra3a Uin 3aMbIKaHMEM IEKTPUUECKUX [TPOBOAOB.

YToObl cBeCTH 1MOTEPH JIO MHHUMYyMa, HAJ0 3apaHee MpojiyMarbh H 3HATb [paBHJa
nosejgeHust npu YC, coxpaHsaTh MOPSAOK, AMCUMIUIMHY U camooOiaananue. Kaxabii
COTPYAHUK 00s3aH He3aMEIUTE/IbHO NPUHATL y4acThHe B criacatelibHbIX padoTax, HO
[P ITOM TOMHHUTB O Mepax NpeJ0CTOPOKHOCTH, T.K. BOZMOKHbI CMCLICHUA 0DJTOMKOB.

[Tocne 3emneTpsiceHust COTPYAHUKAM HEOOXO/IMMO:

- OCMOTPETb Ce0s U OKPY/KAIOUIUX — HE PpaHEeHBI JIU;

- 0CBOOO/IUTH NOMNABUIMX B JIETKOYCTPAaHUMbIC 3aBaJlbl;

- IPOBEPUTH KOMMYHHUKALIMH.

JInkBuaaUMs nocaeICTBUMA 3eMJIETPSICEHUH.

MaccoBble pa3pylIeHUs KUTbIX U ODIIECTBEHHBIX 3/1aHUN HA 3HAYUTE/ILHON TeppH-
TOPHM, TOBPEKICHUE JIOPOT, KEJIE3HOJOPOKHBIX [YTEH, BBIXOJ] W3 CTpost OOBEKTOB
sHeproodecrnieyeHuss 1 KOMMYHaIbHBIX ceTed, TenedoHHON CBs3U, rubesh 00abIoro
KOJIMYECTBA JIoJIed M JKMBOTHBIX - Bce 9T0 TpedyeT peileHus  CIIOKHBIX
B3aMMOCBS3aHHbIX 3a/1a4 110 JIMKBUIAUUH TOCTE/ICTBUM 3eMIIETPSICEHKH.

B xone nukBUIALMK NOCACACTBUH JT1000r0 3eMICTPACEHUS MOKHO BLIJICIMTL /JBa
OCHOBHBIX dTana:

[lepBbIii 3Tal: NoMCKOBO-criacaTe/ibHbIC U APYTHe HEOTIOKHbIE PaDOThL.

B nepsbie 4achl U CYTKH [0CJ€ 3eMIIETPICEHUsE HEOOXO/IMMO B KpaTyaiiliHe CPOKH
B34Th MO/ KECTKUA KOHTPOJIb U OPraHu30BaTh LEJeHANPaBIEHHYIO JEATEIbHOCTE BCEX
MECTHBIX NMPeObIBAIOLIUX CUIT U CPENICTB AJIs CrIaceHUst JIIOACH, OKa3aBILUXCs B 3aBajiax
pa3pyIIEHHbIX 3JaHUW M coopykeHui. Jlag 9TOoro Hyx)HO BOCCTAHOBMUTH
HAPYIIEHHOE  YIpaBlieHWe, OLEeHUTh OOCTAHOBKY W MacluTadbl  110C]e/CTBUI
3eMJIETPICEHUS, YCHIUTh KOMEHIAHTCKYIO CYk)0Yy U OXpaHy OOLUECTBEHHOIO JIOPS/KA,
H30JMPOBaTh OT [TIOCTOPOHHHX [IOCTpajaBliIMe parviOHbl, CO3/aTh I'PYIITHPOBKY CHII H
OpraHU30BaTh MMOUCKOBO-CIIACATENIbHbIE W JIPYrHe HEOTNOKHBIE padoThl, obecneunTs
MHHMMaJIbHble HEOOXOIUMBIE YCIIOBUS JKU3HU JII0J1eH B palloHe DeacTBUA.

[IpakTUYeCKH CTOMT 3a/1a4ya CO3/1aTh HOBYIO CUCTEMY YNPaBIIEHHUSA, CIIOCOOHYIO Op-
raHW30BaTh  JICATE]IBHOCTh  BCEX  CTPYKTYPHBIX  3BEHBEB  OOILECTBEHHOTO U
XO3SMCTBEHHOI0  yNpaBjeHUs, 3aJeUCTBEHHLIX /IS JIMKBW/ALMHK  110CJIEACTBUM
3emaeTpsaceHus. [Ipy 5TOM raBHBIM YCIIOBUEM SABIAETCS NMPOBEJICHUE BCETO KOMIIIEKCa
pabOT B BO3MOKHO KOPOTKHE CPOKH.

[1pu cnacarenbHBIX W APYTHX HEOTJIOKHbIX padoTax, a Takxe npu padorax 1o odec-
Ne4yeHHUIO KUZHEACATEIILHOCTH HACEIeHUS! OCHOBHBIMH 3aadyaMi ABJIAKOTCS:

[lo cnacarenbHbIM paboTam:
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- onpejielieHue 00beMOB U CTEMEHU MOBPEAKACHUS PA3IUYHBIX 3JaHUH H COOpYKe-
HUH, BbISBIEHHE MECT HaubOOJbIIEro CKOMJIEHHUS [10CTPaJaBlUMX B 3aBajlax W paccpejlo-
TOYEHME /ISl UX CIIACEHUs OCHOBHBIX CHJI U CPEJICTB;

- MOMCK W W3BJIEYEHHE MOCTPAJABLIMX M3-T0J] 3aBAJIOB, OKAa3aHWE MM [EPBOU MeIu-
LIMHCKOM M mepBOd BpauyeOHOW MOMOLLIM C NOCHEAYIOLIEN dBaKyallied B CTallMOHapHble
sedyeOHbIe yUpeKIeHuns;

- W3BJIEYEHHE U3-TT0J1 3aBAJIOB MOrHOIIMX JIOJEH, UX pErucTpalvs U OpraHu3alius
3aXOPOHEHHUA.

[lo ApyruM HEOTIOKHBIM padoTam:

- PACYMCTKA MOIBE3AHBIX MYyTei M IUIOIIA0K Ui PACCTAHOBKM NMPUOLIBAIOLIEH TeX-
HAKH, YCTPOUCTBO MPOE3/10B U NOAJAEPKAHUE B UCTIPABHOM COCTOSIHWMK MapiupyToB JABH-
AKEeHMST; BOCCTAHOBIIEHHUE pa3pyLLESHHbBIX KeJI€3HOIOPOKHBIX MarucTpaney;

- JIoKaJIM3alks ¥ TYHIEHHE NOKaApOB, JIMKBU/IALIMS aBapuil ¥ UX MOCIIE/ICTBUN HA KOM-
MYHaJIbHO-9HEPreTUYECKUX M TEXHOJIOTHYECKHUX CETAX, YIPOKAIOIIMX KH3HH TOCTpa-
JIABLIMX W 3aTPYAHSIOLIMX criacateibHblie paboThl;

- 00pylleHHe KOHCTPYKUNHI 30aHUH W COOPYKEHH, yrpoXkarole 00BaioM, Kperie-
HUE HEYCTOWYMBBIX YacTeH 3aBaJIOB OT MepeMelLeH i B mpouecce padoT;

- BOCCTAHOBJICHHUE CTALlMOHAPHBIX 3JIEKTPOCETEH Ui OCBEIIEHHS OCHOBHbBIX TPAHC-
MOPTHBIX MarucTpajieit ropoI0B U HACeIEHHbIX MTYHKTOB, a TakikKe OOBEKTOB, Ha KOTOPBIX
[MPOBOJIMJIMCH CracaTelbHbie paboThl;

- OpraHu3alius KOMEHAaHTCKOM ciyxkObl 0 oxpaHbl oduecTseHHoro nopsika (OOI)
B LIEJIAX YIIOPSI0UEHHs JIBHKEHHs TpaHcropTa Ha oObeKTax paboT U NpUIerariuX aB-
TOMarucTpaisx;

- OCYILLIECTBJICHHE KOHTPOJIS 32 [IPUMEHEHUEM TEXHUKHM B COOTBETCTBHU ¢ e€ npeaHa-
3HAYEHHWEeM, a TAK)Ke MpeceyeHure CJ1yyaeB BOPOBCTBA U MApOAePCTBa;

- Y4ET M fepeada B COOTBETCTBYIOLIME opraHbl OOHApyKeHHs B Xo1e paboT LEeHHO-
cTel (aeHer, oOIMralui, FOBEJTMPHBIX U3JEIUHN U T. 1.);

- opraHu3auusl KOMILIeKca MPOTHBOAMUACMHUYECKUX M CAHMTAPHO-I'MI MEHUYECKUX
MEpONPUATHH B LENAX NpeaynpexacHus 3a00/1€BaHUi Cpei IMYHOI0 COCTara, NpuBIie-
KaeMOoro JUls [POBeAeHUs criacareabHbIX padboT;

- OpraHu3aLMs 3aXOPOHEHH KUBOTHBIX, MOrHOLUKUX BO BpeMs 3eMIIETPACCHHS.

[To MaTepuanibHOMY M TEXHUYECKOMY ODECrnedeHHuIo:

- YKOMILIEKTOBaHKe (POPMHUPOBAHKI criacaTellbHbIX CIyKO aBTOKpaHamM, YKCKaBa-
TOpaMH, NOrpy34nKamH, Oyb103epaMH, aBTOCAMOCBATIAMU M CPE/ICTBaMH Majloh Mexa-
HU3aLIM;

- TEXHHUYECKOE 0OCTy)KUBAHHE U TEKYIINH PeMOHT TeXHUKHU, obecrnieuenrne e€ ropro-
ye-CMa304YHbIMM MATEpUAJIaMM;

- CBOEBpEMEHHOE ofecrieyeHHe JIMHYHOIO COCTaBa CracarellbHbIX C1y/KO CMEHHBIM
0OMYHIMPOBAHUEM, CPEJCTBAMH MH/MBUAYANIbHON 3alIMThI, HEOOXOAMMBLIMH HHCTpY-
MeHTaMHu U 000pYI0BAHUEM;

- obecrieueHue KU3HEIEATENLHOCTH JIMYHOTO COCTaBa cracaTelibHbIX Ci1yx0, pas-
MellleHMe, OpraHu3aiMs MuTaHus, ©O0aHHO - 1Ipaye4yHoOro U  MEIUUMAHCKOIO
oOCyKMBaHus, pabOThlI MOYTOBOH CBS3H.
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[lo obecneuenno KU3HEACATEILHOCTH HACCICHHS TTOCTPAIABIINX FOPOJIOB M Hace-
[ICHHBIX ITYHKTOB:

- BPEMEHHOC  OTCeICHHE M3  TNOCTPAJABIIMX  PAHOHOB  HETPYA0CHOCOOHOIO
HACCJICHHA, B 1IEPBYIO O4epe/tb KCHUIMH W JIeTel, B HernocTpajasliiie paioHbl U
obnacTu;

- o0ecIeyeHUE NOCTPAAABLIETrO HACEICHHS TeIILIMH BEIAMM H [IpeJAMeTaMy NepBoi
HCOOXOMMOCTH,  OpraHu3alius  NUTanus u  odecreueHue  BOJOIL BPEMEHHOE
PA3MEILCHHE B AJIATKAX U, TOMHKAX H COXPAHUBLUMXCS CEHCMOYCTOHYMBLIX 3/1aHHSIX;

- NPOQHIAKTHKA KOMIUICKCA MEPONPUSTHH 10 JUKBHAALMH TICHXOIOIMMUCCKHX
TPaBM H LIOKOBBIX COCTOAHMH, OPraHH3alus CrpaBoOuHO-HHPOPMAIMOHHON CIYAObI O
MCCTaxX M BPCMCHH 3aXOPOHCHHS MOrHOUIMX, pasMelleHHH TTOCTPaJAaBIINX B JieueOHbIX
YUPEKICHHAX M MECTaX PACCE/ICHHS DBAKYHPOBAHHOIO HACCICHHMS.

Bropoil asTan: BOCCTAHOBACHHE COLMATLHO-IPKOHOMHUYCCKOTO MOTEHLHAIA 30HbI
e/ ICTBUS.

[Ipn sMKBUAALMKM TOCIE/ICTBHIT 3eMICTPSCEHHI] pa3BepTLIBAIOTCS PadOThl 110 IKO-
HOMHUYCCKOMY H COLHAIBHOMY BOCCTAHOBIEHHUIO MOCTPAJIABIINX PAHOHOB: BO300HOBIIC-
HHE MPOH3BOJICTBEHHOH JCATEIILHOCTH IPOMBILIICHHOCTH M 0O0BEKTOB MH(DPACTPYKTYPbI,
00eCneUeHHIO KH3HEACATEBHOCTH HACCICHHS B TOCTPAIABIINX paioHax.

[apaiienbHo co CTPOUTEIBHO-MOHTAKHBIMH PaboTaMu BLINOIHSIOTCS ClIEIVIOUIME
padOThI:

- pasdopka 3aBajoB M BbIBO3 I[OBPCAJICHHBIX KOHCTPYKUHMI M CTPOUTEILHOIO
MyCOpa B OTBAJIbL;

- CaHUTApHas OUUCTKA FOPOJAOB U HACEICHHbBIX ITYHKTOB;

JIOCTABKA BAroH - JJOMHKOB CO CTaHIIMH PA3rpy3KH B HA3HAYUCHHbIC MCCTA,
L‘lp)(lp H cjaya MeTalanrojoMa;
Apyruc ]71160'['I;I B HHTEpECax obecIeueHns AH3HCACATCIIBHOCTH HACC/ICHUY.

BbiBObI 110 paszeny veTbipe

B srom paszene onucana texHuka 0e30MaCHOCTH U IIPOU3BOJCTBCHHAS CaHUTApHs
Ha  Y4acTKe MexaHuyeckol o0padoTku. CHpOeKTHPOBAHO 3alllUTHOE 3a3eM/ICHHE.
PaspaboTanbl MEPONPUATHSA N0 YMEHLIICHHIO 1TOCIEACTBUI 3¢MACTPICCHHUH,
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5 DKOHOMHWYECKHWHN PA3JIEJ]
5.1 OpuenTupoBoutas cebecTOMMOCTh H3rOTORIEHH JeTarn «DiaHern

CebecTonMOCTh MAIMHOCTPOUTEILHOH TIPOIYKIIHH - ITO BbIPAKECHHBIC B JICHEK-
HOM (opme TeKyume 3aTpatbl NpeAnpusTHii (0GbenHeHi) Ha e NPOU3BOACTBO 1
peann3aumio

B ykpynHeHHoM Bujae ce0ecTOMMOCTD NPOIYKIIHH BKIKOYAET CTOMMOCTDL H3DaC-
XO/IOBAHHOIO ChIPbs, MATCPHAJIOB, TOIMJIMBA, YHEPIUM, MHCTPYMEHTd, 3apadoTHyIO
14Ty NMPOMBILUICHHO-TIPOU3BOJCTBEHHOIO [EPCOHANA, 3aTPAThl HA AMOPTH3ALMIO U
PEMOHT OCHOBHBIX (POHJIOB W JIPYIHE PACXO/Ibl, CBSI3AHHBIC ¢ NPOU3BOCTBOM M pea-
Juszanmel npoayKiHu. Takum 00pasom, B ce0RCTOUMOCTL BXOAST 3aTPathl HE TOJILKO
AMBOTO, HO M [IPOULITOTO TPY/IA, OCYUICCTBICHHOIO B CPE/ICTBAX M MIPEAMETaX TPy /la.

CedecTONMOCTh NPOAYKLHH MIPACT BAKHYIO POJb B NPOH3BOACTBEHHON es-
TeABHOCTH NPENPUSITHS, B PA3BUTHH OTPACIH MALIHHOCTPOCHHSI H HAPOIHOIO XO-
3icTBa B UenoM. OHa MOKa3bIBaeT, HACKOJALKO YPPEKTHBHO MCIONL3YIOTCS CPejl-
CTBA TPy/AQ, MPE/IMETBI TPYAA H caM TPY/L PU U3TOTOBICHUM NpoiyKinun. CHuzkerine
ceDECTOMMOCTH JIEJKHT B OCHOBE YBeJIHUCHHs 00UIeH CYMMBI NIPHOLLIH, a, Cl1e/10Ba-
[CJIbHO, W PA3MEPOB OTHHUCIACHHH B (DOH/IbI YIKOHOMUYECKOTO CTHMYJIHpoBanusa. Ce-
OCCTOMMOCTD CIIYKHT BaKHEHIIMM IEMEHTOM XO3PACUETHBIX OTHOLICHHIT M1
APEATIPUATHAMH, @ BHYTPH HHX = MCK/LY OTJIC/IbHBIMU [IPOU3BOACTBEHHBIMH 1101pa3-
JICJICHHSIMH.

5.1.1 Pacuer ceOecTONMOCTH NPOJAYKILHH
Pacuer cebectonmoctn npoaykumn (C) onpenensiem o Gpopmyite [10]

(‘ — M\ . P,, f ()

e T O+ Oy
rae P, - pacxoa Ha oriary tpyaa;
O ¢ - OTYHCIICHHE HA FOCYaPCTBEHHOE COLIHATLHOC CTPAXOBAHME:
O, — OOLLENTPOU3BOJICTBCHHBIC 3aTPATh;
0,,, — o011e3aBO/ICKHE 3aTPaThl;
M, - MarepHalibHble 3aTPaThl HA IPOU3BOACTBO M PEallH3alMIO TPOAYKIIHH.

M=M+T, B,

rie M — Cbipbe U MaTepualibl;
1, — TPaHCHIOPTHO-3arOTOBUTE/ILHbBIC PACXO/IbI;
B, — BO3BpaTHble OTXO0bI.

[}

M,=1014,7+36,5-40,5=1010,7.
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Hpunumaem: M, = 1010,7 py0., P, = 1859,5 py0., O,
pyO., O, = 26343 py0.

C YHECTOM TMPHHATBIX 3HAYCHHUH HOJIYHACM!

= 3874

= 589.5 pyb., O,

C=1010,7+1859,5+589,5+3874+2634,3= 9968 py0.
BeIBOAbI 110 pazaeny b

()IIPL‘,’[L‘JIL‘I-!LI OPHCHTHPOBOYHAA ceOCCTOMMOCTL M3IOTOBJICHHS aerann  «Mdja-
HEL».
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3AKJIOYEHHE

[lpoussenen ananuz cyuecrBytowux npuitoxeHun CAM, CAD u BbiOpaHO
Hanbonee mnpuemsiemoe JuUisi paboTel. BpIOpaH onTHManbHBIA METOA  MOJYyYEHHS
345 OTOBKH.

[IpousBenéH pa3mepHbId aHanM3, BCACACTBHE KOTOPOTO pacCuuTaHsl [IPUITYCKH Ha
0bpaboTky ¥ pasmepbl 3arotoBkd. CozaaHbl J0)-Moaenn jeraid W 3ar0TOBKH,
CIUIAHMpOBAHA  MoOChe0BaTelibHOCTE — 0Opadotku B npuioxenun  BEdgecam,
CreHepyupoBaHa ylpasisiolas nporpaMma M BU3yaliu3upoBaHo €€ HCnojiHeHue.

CrnpoekTHpoOBaHbl M pacHHTaHbl 3aKHUMHOE Tipucnocobiende uis  (pesepHOH
ofiepalmru, NpucrnocodiieH|e 1 KOHTPOJIS TOPUOBCIO OUEHMS, a TAK K¢ pa3BepTKa.

B paszene 0e30nacHOCTb KH3HEAESTEIbHOCTH PACCMOTPEHB!I BOMPOCL] O TEXHUKE
Ge301MaCHOCTH M TPOU3BOJICTBEHHOM CAHUTAPUM HA Y4acTKe MeXaHuueckoh odpaboTKH.
CpoeKTUPOBAHO 3alIUTHOE 3a3eMileHue 000pyaoBaHus. BblisiBlieHbLl MEPONIPHATHS 1O
VMEHBILECHHUIO MTOC/IC/ICTBUI 3eMICTPACEHUN.

B 2KOHOMMYECKOM pasjesie Npou3BeeH OPUEeHTHPOBOUHbLIH pacyeT ce0eCTOMMOCTH
H3TOTOBJICHUS JeTalu.

Takum obpazom, tesnb paboThl JOCTUTHYTA, 3a/1d4H — PELICHbI.

Tluem
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[TPUJIOKEHWE A

Ynpasasiioias nporpamma Ui o06padoTku aetanu «biaaden

NOT X23.76 Y25.615.
NO2 Y17.812.

NO3 Z-6.

N04 Z-7.653.

NO5 X23.476 Y19.03.
N0O5G80G49Z20.M5M9.
NO6TIM6(FRESA D=5).

NO7G0G90 X22.884 Y18.474 7-7.964.S800M3.

NO8GE1R0O.812. X22.844 Y18.32.

N09 X22.742 Y 18.016.
N10 X22.622Y17.688

NI11 X22.499Y17.373.
NI12 X22.217Y16.741.
N13X21.888 Y16.109.
NI14 X21.507 Y15.477.
NI5 X21.479 Y15.432.
N16 X21.071 Y14.846.
N17 X20.847Y 14.559.
NI18 X20.57 Y14.214.

NI19 X20.215 Y13.821.
N20 X 19.991 Y13.582.
N21 X19.584 Y13.187.
N22 X23.368 Y-8.471. R0.75.
N23 X19.316 Y12.95.

N24 X18.952 Y12.641.
N25 X18.636 Y12.402.
N26 X18.32 Y12.167.

N27 X17.688 Y11.755.
N28 X17.057 Y11.397.
N12G80G49720.M5MO.
NI3T4M6(FRESA D=5).
N14G0G90X-25Y0.S900M3.
N15G43H4Z5.M8.
NI6G8IR2.Z-10.7F60.
NI18 X17.007 Y11.371.
N19 X16.425 Y11.088.
N20 X16.109 Y10.953.
N21 X15.793 Y10.825.
N22 X15.572 Y 10.739.

uem Ne dokym. Modnucs | Jama

151900.2016.001.000 113

Mucm

56




[ Ipopomxenne npuloKeHus A
N23 X15.161 Y10.602.
N24 X14.846 Y10.5.
N25 X14.214 Y10.334.
N26 X13.898 Y10.268.
N27 X13.582 Y10.207.
N28 X13.266 Y10.154.
N29 X12.635 Y10.074.
N30 X12.003 Y10.033.
N31 X11.687 Y10.025
N32 X11.371.
N33 X11.055Y 10.029.
N34 TIM6(SVERLO D=12).
N35 G0GY90X-20.Y21,926.7232,93S500M3.
N36 G81R2.7Z-2.5F50.
N37 X11.5.
N38 Z2.5.
N39 Z2.5.
N40 Z5.
N41 TIM6(SVERLO D=6.4).
N42G0G90Z37.S800M3.
N43 G81R2.Z5.8F50.
N44 72.5.
N45 725.105.
N46 Z5.
N47 G80G49720.M5M9.
N48 TSM6(FRESA D=12).
N49 GOG90G17 X17.822 Y-7.363 7439.125.S900M3.
N50 G43H5 X39.936 2174: M8,
N5T Gl Z-8.84F600.
N52 Gl Z-9.84F60.
N53 G3X-21.Y0.R2.
N54 X-25.Y4.R0.75.
N55 X38.936 Y-8.071.
N56 X38.936 Y-8.577.
N57 X26.122 Y-10.305 R-2.345.
NS8 X23.111 Y-9.167. R-3.968.
N59 X18.619 Y-8.767. R12.977.
N60 X14.733 Y-8.982. R21.70%&.
N61 X13.547 Y-10.895. R2.46¥.
N62 X13.499 Y-11.163. R0.75.
N63 X13.5Y-11.244.
N64 X13.454 Y-11.582.

STucm
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N65 X13.413 Y-11.747.

N66 X3.829 Y-22.985. R-18.678.
N67 X1.725 Y-23.736.

N68 X1.684 Y-23.747.

N69 X1.216 Y-23.906.

N70 X1.071 Y-23.927. R-0.49.
N71 X-7.361 Y-19.112. R-8.056.
N72 X-9.724 Y-12.568

N73 X-12.972Y-3.734

N74 X-13.051 Y3.447. R-14.394.
N75 X-7394Y 19.052.

N76 X5.867 Y21.437. R-8.075.
N77 X8.462 Y18.092.

N78 X8.473 Y18.077.

N79 X13.508 Y-1.267.

N8O X13.662 Y-1.362.

N8I X13.88 Y-1.372.

N82 Y-1.323.

N83 X14.059 Y-1.253.

N&4 X14.04 Y-1.197.

N85 X13.945 Y-1.101. RO.154.
N86 X13.632 Y-0.992.

N87 X13.428 Y-1.139. R0.154.
N88 X13.429 Y-1.21.

N89 X13.507 Y-1.34.

N90O X13.659 Y-1.438.

N91 X13.876 Y-1.454.

N92 X13.999 Y-1.412.

N93 X14.078 Y-1.308.

NO94 X14.059 Y-1.253.

NO95 X13.954 Y-1.152. R 0.158.
NO6 X13.631 Y-1.058.

NO7 X13.429 Y-1.21. RO0.158.
N98 X13.429 Y-1.282.

N99 X13.505 Y-1.413.

NI100 X13.655 Y-1.514.

NI101 X13.871 Y-1.537.

NI102 X13.995 Y-1.5.

N103 X14.094 Y-1.377.

N104 X14.094 Y-1.

NI105 X14.083 Y-1.324.

N106 X13.96 Y-1.198. R0.164.

[ Ipoposmscenne nproKerns A

A3,

Tucm Ne dokym. Moonuce | Jama
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[ponociaenne npunoKeHus A
N107 X1 3.63 Y-1.121.
N108 X13.429 Y-1.282. R0.164.
N109 X13.43 Y-1.36.
N110 X-10.907 Y-12.25. R0.75
N111 X-10.989 Y-12.33 Z-9.837.
N112 X-11.092 Y-12.479 7-9.832.
| N112 X-11.126 Y-12.569 Z-9.83.
| N113 X-11.092 Y-13.176.
N114 X-7.947 Y-20.201.
| N115 X5329 Y-23.178.
_! N116 X17425Y-13.192.

N117 X17.61 Y-13.078.
1- N118 X26.321 Y-11.609.

N119 X26.433 Y-11.51 7-9.834,
N120 X26.536 Y-11.361 Z-9.838.
N121 X26.562 Y-11.305 7-9.84.
N122 X26.122 Y-10.305. R0.75.
N123 X25.569 Y-10.11.

N124 X24.926 Y-9.725.

N125 X22.31 Y-8.472. R5.821.
N126 X22.157 Y-8.454. R0.75.
N127 X16911 Y-8.38.

‘= N128 X15.864 Y-7.721.

1], N129 X15.467 Y-6.599.

: N130 X15.236 Y-5.591.

| N131 X15.033 Y-5.226. R0.75.

: N132 X13.944 Y-6.256. R0.75.
N133 X16.876 Y-8.526. R11.977.
N134 X24.497 Y-11.011.

N135 X25.11 Y-10.007. R0.75.

1 N136 X24.926 Y-9.725. R0.75.

| N137 X24.401 Y-9.222.

N138 X24.321 Y-9.098.

N139 X23.746 Y-8.58.

N140 X23.368 Y-8.471. R0.75.
N141 X22.157 Y-8.454.

| N142 X22.024 Y-9.569. R0.564.
N143 X22.406 Y-9.656 7-9.83.
N144 X17.792 Y-3.6.

N145 X14.116.

; N146 Z-8.21 .

) N147 7-9.726.
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N148 X13.586 Y-3.069 .

N149 X13 Y-4.484 Z-10.17R2
N150 Y-5.484.

NIST Y-11.079.

N152 X12.679 Y-12.006. R-1.5.
N153 X5.896 Y-20.635.

N154 X-7.043 Y-18.578. R-7.5.
NI155 X-12.208 Y-4.469.

N156 Y4.469. R-13.

NI157 X-7.043 Y18.578.

N158 X5.937 Y20.583. R-7.5.
N159 X12.687 Y11.838.

N160 X13 Y10.921. R-1.5.
NI161 Y-5.484.

N162 X13.586 Y-6.898 7-9.726. RZ.
N163G80G4920.M5M9.
N164T4M6(FRESA D=3).
N165 GOG90 X14.116 Y-6.367 SO00M3.
N166 G43H4 Y-5.6.M&.

N167 GE1R2. Z-9.756.7F60.
N168 X13.586 Y-5.069.

NI169 X13 Y-6.484 Z-10.2. R2.
N170Y-7.484.

NI80 Y-11.079.

N190 X12.679 Y-12.006. R-1.5.
N19] X5.896 Y-20.635.

N192 X-7.043 Y-18.578. R-7.5.
N193 X-12.208 Y-4.469.

N194 Y4.469. R-13.

N195 X-7.043 Y18.578.

N196 X5.937 Y20.583. R-7.5.
N197 X12.687 Y11.838.

N198 X13 Y10.921. R-1.5.
NI199 Y-7.484.

N200 X13.586 Y-8.898 7-9.756. R2.
N20T X14.116 Y-8367 RZ5.8.
N202 G1X25.Y0.

N203 Z5.F600.

N204 G0G49Z20.M5M9.
N205 M30.
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