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NMPAKTUYECKOE 3AHATUE N° 1
«OLeHKa TeEXHOJIOMrMYHOCTU KOHCTPYKLUMN AeTanu,
nopaBepraeMoi MexaHuuecko o6paborTke»

Mpn NOAroTOBKE K NPAKTUYECKOMY 3aHSATUIO CTYAEHT [O/MKEHU3YYUTb
TeMy «TexHomormyeckasi MoAroTOBKa MPOWM3BOACTBA», W3MOXEHHY B M.M.
1.3 yuebHoro nocobus [1] UM COOTBETCTBYIOLLMX TEM JIEKLMNA.

Llenblo NpakTUYeCKOro 3aHATUS ABMSETCA: 3aKpeniieHne TeopeTnye-
CKUX 3HaHMIA NEKUMOHHOMO Kypca; NpuobpeTeHne HaBbIKOB U YMEHWIA MO npo-
BEEHMIO OLIEHKM AeTaM Ha TEXHOIOMMYHOCTb KOHCTPYKLWK.

CpencTBa AOCTMXKEHUS LIENEN NPaKTUYECKOro 3aHATUS:

— MNOsICHEHME NpenofaBaTeneM obLen METOANKU OCHOBHbIX MPUHLN-
MoB M MOAXOAOB MpU MPOBEAEHWM aHaNM3a TEXHONOMMYHOCTU KOHCTPYKLMM
netanu;

— KOJNIEKTMBHOE pPacCMOTPEHME MpUMepa OLEHKWU TEXHOMOrMYHOCTU
KOHCTpPYKLIUK;

— caMocToaTenbHas paboTa CTyAEeHTOB MO MPOBEAEHUIO aHanv3a
TEXHOMOMMYHOCTM KOHCTPYKUMM AETanu, NoABEPraeMon MexaHu4eckol obpa-
6oTke. YepTex [AeTanu BbIAAET NperoAaBaTenb WMHAMBUAYANbHO KaXXAoMy
CTYAEHTY.

Bce npakTMyeckue 3aHSITUS BbIMOSHAIOTCA B OAHOW TeTpaau, U no-
cfe 3alunTbl NOoANUCHIBAOTCS NpenoaaBaTeneM. Metoamka NpoBeAeHMUs! aHa-
/132 TEXHONOMMYHOCTM NPUBOANTCS HUXKE.

TexHonornyeckue TpeGOBaHMSl K KOHCTPYKLUM Aetanen

Obuyume TpeboBaHusi K KOHCTPYKLMM AeTaneil npu MexaHn4yeckoin 06-
paboTke. KOHCTPyKUMSi M MaTepuan AOMKHbI CO3A4aBaTb MPEANOChUIKN Afst
npuMeHeHus: Hanbonee pauMoHanbHOro MeToAa NoJTyYeHust 3aroToBku, obec-
rneuyvBaloLLlero Havbonblumnin ko3dUUMEHT WCMOMb30BaHUS MaTepuana u
HaUMeHbLUYID TPYLOEMKOCTb MexaHWdeckoil 06paboTku; Kak MOXHO Gnvxe
COOTBETCTBOBaTbL TUMOBOW AeTanu AaHHOro Knacca, ANsi KOTOpoW B OTpac/iu
WM Ha NPeanpUSTUM CYLLECTBYET TUMNOBOMN TEXHOMOMMYECKMIA NMpoLiecc.

KOHCTpyKUMS AeTanu JO/MKHA COCTOSTb M3 3N1EMEHTOB C MaKCMMalib-
HO BO3MOXHbIM YpOBHEM YHUMKaLmMK (pe3bbbl, AMaMeTpa, Moaynen, kaHaBs-
KW, BbITOYKM, pa3Mepa LUMOHOYHbIX MA30B, WAULEB U T.A4.). [py OTCYyTCTBUM
HOPM Ha Nofo6HbIe 3neMeHTbl (KOHCTPYKTUBHBIX PSAOB) UX pa3Mepbl creayet
Ha3HauaTb B COOTBETCTBMM C pa3MepaMu NMPUMEHSIEMOro CTaHAAPTHOrO MHCT-
pyMeHTa.

KOHCTpyKUMS feTanun 1 MocTaHOBKa pa3MepoB AOMKHbI CroCO6CTBO-
BaTb BbIMOSHEHUIO NMPUHLIMMOB COBMELLEHUSI U NMOCTOSIHCTBA TEXHONOMMYECKUX
6a3; y4nTbiBaTb BO3MOXHOCTb 06paboTKM MOBEPXHOCTEN KOMMMEKTAMU MHCT-
PYMEHTOB M KOMOUHMPOBAHHLIMK MHCTPyMEHTaMu; obecrneumBaTb CBS3M CUC-
TeMbl HeobpabaTbiBaeMbIX NMOBEPXHOCTEN C CUCTEMON 0bpabaTbiBaeMbIX TOSb-
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KO OfHMM pa3MepoM (3TOT pa3Mep AO/MKEH CBA3bIBaTb YepHOBYlO 6a3y ¢ no-
BEPXHOCTbIO, KOTOpasi 06pabaThiBAETCSA NEPBOV U CNYXXUT YMCTOBOW 6a30i Ha
nocneayoLwmx onepaumsx).

KOHCTpyKUMSt 1 pa3Mepbl AeTanu AO/MKHbI obecrneyumBaTb MUHUMASIb-
HO BO3MOXHOE KOIMYecTBO 06pabaTbiBaeMbix MOBEPXHOCTENW; paLMOHanbHOe
pacrnonoxeHne OnopHbIX TOYEK C Lienblo yaobcTBa, HaaeXHOCTH H6a3npoBaHus
U MUHMMasbHbIX AedopMaunin Noa AeNCTBUEM CWUM 3aKpPenieHns U pesaHus;
npuMeHeHne Haubonee MpoCTbIX MO KOHCTPYKUMWU MPUCMOCOBEHNI; XecT-
KOCTb M MPOYHOCTb MpW MPUMEHEHUM BbICOKOMPOU3BOAUTENBHBIX PEXMMOB
pe3aHnsi 1 MHOrOMHCTPYMEHTabHOM 06paboTKuM; yCnoBus Anst BbICOKONpPOU3-
BOAWTENbHON 06paboTku (YMeHblleHWe BblneTa U rabapuTHbIX pa3MepoB WH-
CTPYMEHTA, COKpalleHMe MPUMYCKOB Ha 0bpaboTky, CBOGOAHLIA AOCTYn pe-
XYLLEro U MepuUTeNbHOro MHCTPYMEHTOB K 0bpabaTbiBaeMbiM MOBEPXHOCTSIM,
HOpMasibHOe Bpe3aHue WHCTpyMeHTa u 0bpaboTKy Ha npoxog, paboTy He no
KOpKe, paBHOMEPHBIN M 6e3yfapHbIli CbeM MeTasa, NapanienbHylo MHOro-
WHCTPYMEHTHYO0 06paboTKy HECKOMbKUX AeTanen v T.4.).

KOHCTPYyKUMSt U pa3Mepbl AeTanei Ans ycrnoBui rmbKyMx aBToMaTu3m-
poBaHHbIX Npou3BoAcTB (FAM) AOMKHBI OTBEYaTb pPsay AOMOMHUTENbHBIX Tpe-
60BaHuI (06paboTkK Ha cTaHkax ¢ YMY u ¢ npuMeHeHWeM poboToB, 06paboT-
KW B HEMpepbiBHOM aBTOMAaTUYECKOM peXume C NpuMeHeHueM OblCTpOCMeH-
HbIX FPYMMOBbLIX HaNafoK, a Takxe ApyruM ocobeHHocTsaM FAM).

ToyHOoCTb 06paboTkM AeTanun [O/MKHA COOTBETCTBOBATb ee Cyxe6-
HOMY Ha3Ha4eHMIo, LIEepPOXOBATOCTb MOBEPXHOCTU — COOTBETCTBOBATb TOYHO-
CcTn (33 WCKMIOYEHMEM 0COBbIX TpPeboBaHWIA: [eKopaTUBHOM 06paboTku, Mo-
BbILIEHWS] 3HOCOCTOMKOCTM, KOPPO3VOHHOW CTOMKOCTM, OTpaXaTeNbHON Cro-
CcObHOCTM U T.4.).

TpeboBaHus K KOHCTPYKTUBHbIM 371EMEHTaM AeTasel, obpabaTeisae-
MbIX pe3aHuneMm. TosepxHOCTH, obpabaTbiBaeMble pe3aHueM, AOMKHbI HbiTb, MO
BO3MOXHOCTM, HauUMeHbLUel Miowaan, MpocToil reoMeTpuyeckort hopMbl,
[lonyckatoLlelt NpuMeHeHe Haubonee Npon3BoAMTENbHLIX METOA0B 06paboT-
KW 1 UHCTPYMEHTOB, Hanboree NPOCTOM KOHCTPYKUMKM (kenaTenbHO HopManu-
30BaHHbIX M CTaHAapTHbIX). KpoMe TOro, OHWM AOMKHbI ObiTb MaKCUManbHO
YHUIULUMPOBaHBI MO pa3MepaM M KOHCTPYKLMAM, YETKO KOHCTPYKTUBHO OTAe-
NeHbl Apyr OT Apyra u oT HeobpabaTbiBaeMbIx NOBEPXHOCTEM, pacronoXeHsbl
Ha OAHOM YPOBHE, €C/M X€ HEBO3MOXHO — MapassieNibHbl WU NeprneHanKy-
NApHBI ApYyr Apyry. B ocTanbHbIX cnyyasix xenatesnbHbl yrabl 30°, 45° 1 60°.

MnockocTn npu 60nblunx rabapuTHBIX pa3Mepax AO0/MKHbI 6biTb npe-
PBIBUCTBbIMK, OTKPbITBIMM, YTO AaeT BO3MOXHOCTb 0bpabaTbiBaTb MX Ha Mpo-
xon (nepexofHble MOBEPXHOCTU 3aKPbITOM MAIOCKOCTU [OMKHBI COOTBETCTBO-
BaTb pa3Mepy U ¢opMe MpuUMeHsieMoro npu obpaboTKe MNOCKOCTEN MHCTPY-
MEHTA); PacnofioXXeHbl TaK, 4Tobbl MX MOXHO 6bio obpabaTbiBaTb BAO/b
(W1pKHa NNOCKOCTM AOMKHA COOTBETCTBOBaTb HOpPMasbHOMY AuaMeTpy Top-
LioBOW (hpe3bl MU ASIMHE LUMMHAPUYECKON (pesbl).
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Ocb 0TBEpCTUA AOMKHA ObITb NEepneHAMKYIsSpHA NOBEPXHOCTSM BXO-
[la 1 BbIXOAa MHCTPYMEHTA, Ha BbIXOAE MHCTPYMEHTA OTBEpCTME CBOOOAHO No
BCEMY NepuMeTpy. B oTBepCTusX HexenaTenbHbl kaHaBky, obpabaTtbiBaeMble
BbITOYKM W BHYTpPeHHWe hacKu, pacCTOsiHUE OCU OTBEPCTMSI OT CTEHKU WM
pebpa AomKHO obecrneunBaTb NOABOA KOHAYKTOPHOW BTY/IKM Ha HOPMaTMBHOE
paccTosHue,

HexenaTenbHO NpUMEHEHWE FyXMX OTBEPCTUIA; hopMa fHa ryXoro
OTBEPCTUS [O/MKHa BbITb YBSI3aHa C KOHCTPYKUMEN MHCTPYMEHTA; Yy AHA TOu-
HbIX FJlyXUX OTBEPCTMI HEeOobXO0AMMO MpedycMaTpuBaTb KaHaBKy A BbIXoAa
WHCTPYMEHTa; HexenaTeNbHO NpUMeHeHWe ryboKux OTBEpCTUl, OTBEpPCTUI
(hacoOHHOro ceyeHus, KOHUYECKMX OTBEPCTMII BOMbLIOr0 AMAMETpa, Kpenex-
HbIX pe3bb AvameTpoM MeHee 6 MM M 6onee 50 MM; wWAMUEBble OTBEPCTUS
[OMKHbI BbITb HENpPepbIBHbI; PacCcTOSHUE Mexay napaniefbHbIMW OCAMKU OT-
BEPCTUIA — He MeHee 24-42 MM (B 3aBUCMMOCTU OT TUNA NOALMMHUKOB B MHO-
FOLINWHAENbHBIX FOJIOBKAX); PacrofiokeHWe OTBEPCTUM AO/MKHO ObiTb CUM-
METPUYHBIM (AN YNPOLLEHUS] KOHCTPYKLMM MHOMOLWIMNUHAENBHOW TFONOBKU);
CTyneH4yaTble OTBEPCTMS AO/MKHbI UMETb ybbiBaloWMe B OAHY CTOPOHY Aua-
MeTpbl (Hanmboree TOYHYIO CTYMeHb XeNnaTeNnbHO AenaTb CKBO3HOW); AfMHHbIE
CTyneH4yaTble OTBEPCTUS MOryT MMETb AMaMeTpbl, ybbiBatowme ¢ 0benx cTo-
POH K CepeauHe aetanu.

He3pa 1 nasbl 4OMKHbI BbiTb OTKPLITBIMU U UMETb NPOCTYIO FreoMeT-
pyyeckyto popMy; paanycbl 3aKpyrfieHUs B rHe34ax AOMKHbI ObiTb OAMHaKo-
BbIX pa3MepoB M COOTBETCTBOBATb HOPMasbHOMY AMAMETPy KOHLEBOW (pe3bl;
opMa nepexosHOM NMOBEPXHOCTU OT [iHA K CTEHKe rHe3ja WM nasa Ao/HKHa
COOTBETCTBOBATb KOHCTPYKLUMWM MHCTPYMEHTA; LUMPWHA Na3a A0/HKHA COOTBET-
CTBOBaTb HOPMaNlbHOMYy AMaMeTpy KOHLEBOW (pesbl, KOHCTPYKUMSI nasa
[O/KHA CrnocobCTBOBaTb NMPUMEHEHNIO ANCKOBOW (pesbl.

Ocobbie TpeboBaHus K A€TanasiM Tura Basaos. Tpy U3roToBieHUM Ba-
noB cnegyet u3beraTb ocTaBneHus 6ypToB, 3aMeHss UX MPYXWUHHbIMU KOJb-
L|amMu, ecnm 3T0 HEBO3MOXHO, TO CieflyeT BEeNNUMHY 3anieunka YMEeHbLINUTb U
NPUMEHUTb YNOpHOe KonbLo Ao Tpebyemoro avamerpa.

KonnyecTBo LINOHOYHbBIX MA30B U CTYMEHel Co WAnLaMu, a Takke nx
ANIMHA JOMKHbI 6bITb MUHUMASbHbI.

®dacoHHble MOBEPXHOCTU AOMKHbI ObiTb TakoM ANWHBI, 4TOBbLI KX
MOXHO 6bin0 06pabaTbiBaTh (hAaCOHHLIM MHCTPYMEHTOM C MOMepeyHoNn noaa-
ye.

Ha Topuax ¢naHueB BanoB He AOMKHO ObiTb KOMbLEBbLIX KaHABOK,
0CO6EHHO CO CTOPOHBI XBOCTOBMKA.

B nmonbix Banax LeHTpanbHOe OTBEpPCTUE He A0KHO 0bpabaTbiBaTb-
CS1 C BbICOKOVM TOYHOCTbIO MO BCEN ANIMHE, KOHMUIYpaLUMs HApY>KHOW MOBEPX-
HOCTWM W TOMLWMHA CTEHKU [AOMKHbI 6bITb TakuMK, 4TO6bl Ban MOXHO 6bin0
M3roTOBUTb M3 CTaHAAPTHOM TPy6bl; B CTyneHYaTblX Banax nepenajbl Ava-
METPOB CTyneHen AO/MKHbI 6biTb MUHMMAsbHBI, MPY 6OMbLIMX Nepenagax xe-
naTefnibHa BO3MOXHOCTb MPUMEHEHWS BbiCaAKW MONOBOK M (hnaHLEeB Ha ropu-
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30HTaNbHO-KOBOYHOM MalumHe (TKM); amMameTpbl CTyneHei Ao/KHbl yObIBaTb
B OAHY CTOPOHY (Y AJIMHHbLIX BasioB — OT CEpPeAMHbI K KOHLAM AeTann); cTyne-
HW AO/MKHbI ObITb PaBHLIMWM WM KPaTHBIMM MO ANMHE; dopMa NepexonHon
ranTenu oT OAHOW CTYMeHM K ApYyrov AosXHa AoMyckaTb 06paboTKy npoxoa-
HbIM PEeE3LOM; CTYMeHW, noaBepraemMble LWAMGOBAHMIO UM HApE3aHUIO pe3b-
6bl, AOMKHbI pPa3fensaTbCs KaHaBKaMu AN BbIXOAA MHCTpyMeHTa; obpabatbi-
BaeMble UMSIMHAPUYECKME NOBEPXHOCTM GOMbLIOA ASIMHBI C Pa3fIYHbIMK Tpe-
60BaHMSIMM K KauyeCTBy M TOYHOCTM OTAENbHbIX YY4acTKOB He crieayeT Aenatb
CMNJIOWHbIMM.

Ocobble TpeboBaHns K AeTanasm Tuna KoprycoB. KopnycHas AeTanb
JO/MHKHA MMETb MJIOCKOCTb AOCTATOYHbIX Pa3MepoB, KOTOPYD MOXHO WCMOfib-
30BaTb B KAQYecTBE YCTaHOBOYHOM 6asbl U B KOTOPOW MOXHO 06pabaTbiBaTb
Asa 6asmpylowmx oTBepcTus.

Mpu OTCYTCTBUMM YAOOHbIX ANs 6asvMpoBaHMs OTBEPCTUM cneayeT
npefycMaTpvMBaTb B KOHCTPYKUMWM AeTanv AOMNOSMHUTENbHbIE MOBEPXHOCTH,
cryXalume TOMbKO Ansl YCTaHOBKM AeTanu B npucnocobnenumn (npunmesl, 60-
ObILLIKWM, OTBEPCTUS C NOBbILLEHHON TOYHOCTBIO).

Mpy HaNMUMKU KOMMIEKTA OTBEPCTUI, PaCrOSIOXKEHHbIX Ha OAHOW OCH,
[JOMKHa 6biTb obecneveHa CkBO3Hasi 06paboTka C MOMOLLBIO ABYX OMOPHbIX
60pTWTaHr; Y KOHCOMbHBIX BOPTWTAHI OTHOLEHWE ASIMHbI BOpTIWTaHMM K ee
AVNAMETPY He A0MKHO npeBbiwaTh 10, AMaMeTpbl OTBEPCTUIA AOMKHBI YObIBATbL
B HarnpaBfeHUM OT HapYy)XXHON CTeHKM. [pu pacronoXeHnn OTBEpPCTUM Ha
AnvHe 6onee 600 MM Heobxoaumo, 4TObbI AMaMeETpbl ybbiBanM B ABYX Ha-
npaBfeHusIX: HaBCTpedy Apyr ApYry M K cepeanHe Aetanu. Mexay oTeep-
CTUSIMM HaWMMEHbLUEro AuMaMeTpa cneayeT npeaycMaTpuBaTb BO3MOXHOCTb
pasMeLLUeHNs HanpaBASoLWMX A4S MHCTPYMeHTa. KoMNekTbl OTBEPCTUIA, pac-
NOMOXEHHBIX Ha NMapannenbHbIX 0CSX, AO/MKHbI UMETb AnamMeTpsbl, yobiBatowme
B OZHY CTOPOHY, @ COOTHOLLEHWE AMaMeTpOoB AOMKHO obecneunBaTh cBO6OA-
HbIl MPOX0OA MHCTPYMEHTOB NpU BbICTPOM NMoaBoAe 6OPTLUTAHIU.

LnprHa obpabaTbiBaeMbix TOPLEB OKOSI0 OTBEPCTMIA AO/MKHA ObITb
TaKol, YTobbl NX MOXHO 6blN10 06pabaThiBaTh NpU OCEBOKN Noaaye 6opTWTaH-
ramun. Cnegyet m3beratb Hanuumsi obpabaTbiBaeMblX TOPUEB BHYTpU AeTau.
Ecnn Takne noBepxHOCTU HEO6X0oAMMbl, TO HauboMbLIMIA AMAMETP rnoapesae-
MOW MOBEPXHOCTU [AO/HKEH BbITb MEHbLUE pa3Mepa MPeaLeCcTBYIOWErO OTBEp-
CTUSI, MOBEPXHOCTU MOA Falku U ronoBkW 60MTOB AOC/MKHbI BbITb  AOCTYMHBI
ans ¢pesepoBaHns unu obtaumsanHus. Cneagyet m3beraTtb LeKoBKMU yrnybne-
HWI; o6pabaTbiBaeMble MIOCKOCTY He AO/MKHbI pacronaraTbCs BHYTpU AeTa-
m.

Ocobble TpeboBaHus K A€TansM Tuna BTYJ/I0K, ANCKOB M TPyb4aTbiX
BasioB. OTHOLWEHWE ANVHbI LEHTPabHOrO OTBEPCTUS K €ro AMaMeTpy AO/MKHO
6bITb 60/blUE eaMHULBI, YTO MO3BOJISIET MCMOJSIb30BaTh OTBEPCTUE KaK ABOM-
HYyt0 Hanpasnsiowyto 6asy.

[na obecneyeHns 06paboTkm Topua B LIEHTpasibHOM OTBEPCTUU He-
06xoaMMo npeaycMaTpuBaTh (ackv C pa3MepoM, MEPEKPbIBAOLMM LWANLbI
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WM LUINOHOYHbIE Nasbl. KosbLeBble MOMOCTU cleayeT MnosydaTb Ha 3aroToBu-
TeSbHOW CTaum, He NpeaycMaTpuBaTh 06pabaTbiBaeMble BbITOUKY.

[Magkue BTYSIKW AO/MKHBI UMETb B OTBEPCTUAX (Packu, nossonsiowme
yCTaHaBnmMBaTb AeTanb B UeHTpax. [Ans o6paboTkM Ha MpOTSHKHbIX CTaHKax
BTY/IKM U CTynuubl 3ybyaTbiX KOMec AO/HKHbI MMETb OMOpHble MOBEPXHOCTU
6a3mpoBaH1sl U JOCTAaTOYHO MPOYHbIE CEYEHMSI.

[ns OAHOBPEMEHHOrO NPOM3BOAMTENIBHOrO Hape3aHusi 3ybbeB Ha
HECKOJIbKMX 3aroToBKax HeobxoAMMO Topubl CTYMMUbI M BeHUa pacnonaratb B
O[IHOW MNIOCKOCTK, NGO Topew, BeHUA AO/MKEH BbICTYMNaTb Haj TOPLOM CTynu-
ubl. Ecnun xe crynuua gomkHa 6biTh LWUKMPe BeHUa, ee credyeT cMelaTtb OTHO-
CUTENbHO BEHLA B OAHY CTOPOHY.

PaccTosiHne mexay BeHuamu B 3ybuaTtbix 6r1okax fomkHO obecneyn-
BaTb CBOGOAHLIN BbIXOA 3y6OPE3HOro WMHCTpyMeHTa. [Ans fonbsikoB 370 5-8
MM (anst moayneit — ot 1,5 1o 6 MM). ECin paccTosiHie Mexay BeHUAMW Bbi-
COKOW TOYHOCTM HEAOCTATOYHO A1 BbIXOAA OTAENOYHbIX MHCTPYMEHTOB (LUe-
BepoB, WndoBanbHbIX KPyros), ToO BMecTo 651oka cnegyet npuMeHsTb c6op-
HYIO KOHCTPYKLMIO.

MpoeKkTpoBaTh 3ybuaTble Koneca 3a04HO C BasioM MSIM BTY/IKOW Le-
necoobpasHo npu Takmx obbemax BbiMycka, Korga CTaHoBUTCS 3P dEKTUBHBIM
nosly4YeHune 3arotoBok Ha MKM.

Ocobbie TpeboBaHWsl K AETANSIM TUIMA PbivaroB U KPOHLUTENHOB. [e-
Tann AOMKHbI UMEeTb XOTS 6bl OAHY MMOCKOCTb CUMMETPUM U LIENbHYH KOHCT-
pykuuto. CrnieayeT msberaTb COCTABHbIX KOHCTPYKLUMIA TWUMA «LLATYH-KPbILLIKa»,
Tpebytowwmx 06paboTkn psina noBepxHocTel B cbope. KonnuectBo 0bpabatbl-
BAEMbIX MOBEPXHOCTEN [O/MKHO ObITb MUHMMAsbHLIM. XKenaTenbHo, YTobbl 3TO
6bInIM TOMbKO OTBEPCTUS M MX TOpubl. Hapo u3beraTb 06paboTkn nnockocTen
N HapYXXHbIX LUMTMHAPUYECKMX MOBEPXHOCTEMN.

OcK OCHOBHbIX OTBEPCTUIA B pblyarax, B KPOHLWTENHAX AO/MKHbI OblTb
napannenbHbl. [JONyckn Ha pacCTOsiHUS MeXAy OCAMM CKPeLUMBaloLLMXCS OT-
BEPCTUI He LOMKHbI 6bITb XeCTKMMU. COOCHblE OTBEPCTUS B YLUKaX pblyaros
M KPOHWTEWHOB JAOMKHbI 6bITb rMagkuMm (6€3 CTyneHen u BbITOYEK), YTOObI
MX MOXHO 6bIn10 06pabaTbiBaTb HAMPOXOA C OAHOW CTOPOHBI MPWU OAHOW YCTa-
HOBKe AeTanw.

PaunoHanibHOe HaHeceHne pasmepoB. CucteMa NpOCTaHOBKM pa3Me-
pOB Ha YepTexax TEeCHO CBsA3aHa C paumoHasbHbIM BbIGOPOM KOHCTPYKTOP-
CKWMX, TEXHONOMMYECKNX U N3MepuTeNbHbIX 6a3 1 OKasblBaeT NpsiMoe BAUSIHWE
Ha TO4YHOCTb 06paboTkyM, ee nocneaoBaTeNbHOCTb, KOIMYECTBO NEPeExXoaoB, Ha
CNIOXHOCTb 6a3vpoBaHusl, Hanagku TEXHOMOrMYECKOW CUCTEMbI, OCYLLEeCTBIe-
HWE KOHTPOSS, MPUMEHSIEMON TEXHONIOrMYECKOM OCHACTKWU, W3MEpPUTENbHbIX
WMHCTPYMEHTOB, NPUCNOCO6NEHNI U T.4., T.e. B 6OSbLLON CTENEeHW onpeaensieT
TEXHONTOMMYHOCTb KOHCTPYKLUMK AeTanu. [o3ToMy npy NpoCTaHOBKe pa3mMepoB
Ha yepTexax cneayeT BbIMoNHATbL psag npasul. OCHOBHbIE M3 HUX MpUBEAEHbI
HUXe.



Mpy 6ONbLIOM KOMMYECTBE pa3MepoB MPeAnoYTUTENbHBIM SABNSETCS
KOOPAMHATHBLIN MeToA, @ NPOCTAaHOBKY Pa3MepoB CreAyeT OCYLIECTBASATb OT
TEXHOSIOMMYECKMX YCTaHOBOYHbIX 6a3, npu 06paboTke B LEHTpax creayet
yuuTbIBaTb AIMHY BCeW AeTanu. Pasmepbl AeTaneil, U3roToBNSIEMbIX U3 NpyT-
Ka, cnegyeT NpocTaBnsiTb OT Npasoro Topua. MNpu 60nbWOM yaaneHuu rpynmbl
obpabaTbiBaeMbIX MOBEPXHOCTEN OT OCHOBHOW 6a3bl LenecoobpasHo npo-
CTaBNSITb pa3Mepbl OT BCMOMOraTesibHON MOBEPXHOCTY.

Y NUTbIX UK LITaMMNOBAHHbIX ,ElETaﬂeVI pa3Mepbl Ana COXpaHEHUA
TO/NWMHBLI CTEHOK CrieayeT MpoCTaBasTb OT M3MepuTenbHON 6asbl, CBsi3aB ee
pa3MepoM C YEPHOBOW YCTaHOBOYHOW 6a30M.

Pa3mepebl, onpeaenstolme NoA0XKeHUE OTBEPCTUS, cneayeT npocTas-
NISITb OT 6OKOBbLIX M/IOCKOCTEN, @ OCY OTBEPCTUIA OPUEHTUPYIOTCS OT ocK 6aso-
BOro OTBEPCTUSI MO KOOpPAMHATHOM cucteMe (X, y). Heckonbko oTBepCTUi,
OPWEHTUPOBAHHBLIX OTHOCWUTESIbHO Masa, BbICTyNa M T.A4., AO/MKHbI KOOPAUHU-
poBaTbCsl pa3MepaMu OT 3afjaHHo 6asbl:

— B criyyae 06paboTky CNOXXHOr0 KOHTYpa KOMMEKCHbIM UHCTPYMEH-
TOM pasMepbl KOHTYpa criefyeT BblAENSTb B CAMOCTOATENbHYIO Mpynmny, CBs-
3aHHYI0 pa3MepoM C COOTBETCTBYIOLLEN YCTAaHOBOYHOW 6a30M;

— npu 0bpaboTke AeTaneil Ha cTaHkax ¢ YMY npocTtaHoBKa pa3MepoB
[eTanel Ha uepTexax AO/MKHa WMCKYaTb HeobXoAMMOCTb nepecyeTa npwu
NporpaMMMpOBaHUK; HamnpaB/ieHWe KOOPAMHATHLIX OCel AeTanu AO/MKHO, Mo
BO3MOXHOCTM, COBMaAaTh C OCSIMU KOOPAMHATHOM CUCTEMbI CTaHKa.

TpeboBaHus K TOYHOCTM U LIEPOXOBATOCTU MOBEPXHOCTEMN. TOUHOCTb
W3roTOBJIEHMS AETaNel U LepOXOBaTOCTb MOBEPXHOCTEN AO/MKHBI obecrneum-
BaTb TpebyeMble 3KCMyaTaUuMOHHbIE KaYecTBa MallUMHbl U B TO XKE BPeMs He
OOJKHbI 6bITb U3MULLHE YXECTKUMMU. I'Ile Ha3Ha4YeHUM NapaMeTpoB LepoxoBa-
TOCTM 0BpabaTbiBaEMON MOBEPXHOCTM M TOYHOCTU W3rOTOBNEHMSI CleayeT
YUnUTbIBaTb, YTO MPSMOI 3aBUCMMOCTU MeXay NoneM Jonycka v napamMeTpamu
LLEpOXOBATOCTU HET, OAHAKO MPUMEPHbLIE COOTHOLLEHUSI MeXZAY HUMMW MOryT
6bITb YCTAaHOBEHBI.

NMPAKTUYECKOE 3AHATUE N¢Q 2
«CocTaB/sieHue TeXHUYeCcKoro 3agaHus
Ha NpoeKTMpoBaHue npucnocobneHnsn
ANA MexaHuyecko o6paboTku getanun>»

Mpy NOArOTOBKE K MPaKTUYECKOMY 3aHATUIO CTYAEHT AO/MKEH U3Yy4uTb
TeMmy «KOHCTpYKTOpCKasi MOAroToBKa MPOM3BOACTBA», M3/I0XKeEHHyo B n.1.3
y4ebHOro nocobusi [1] nnm CooTBETCTBYIOLUEN TEMbI TEKLIMN.

Llenbio NpakTUYEeCKOro 3aHATUSI SIBSIETCS: 3aKpernsieHne TeopeTude-
CKMX 3HaHWM NEKUMOHHOro Kypca; npuobpeTeHne HaBbIKOB M YMEHMIA MO CO-
CTaB/IEHNIO TEXHUYECKOr0 3aAaHusi Ha MNPOEKTUPOBAHME TEXHOIOMMYECKOM
OCHaCTKMW.
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CpeacTBa AOCTMXKEHUS Liesien NPaKTUYECKOro 3aHATUS:

— MNOosICHeHWe npenoaaBaTeneM o6Leil METOAMKM OCHOBHbIX NMPUHLIMMOB
1 NOAXOA0B MPU COCTAB/EHWUN TEXHUYECKOTO 3afaHus;

— KOJINIEKTUBHOE PacCMOTPEHME MPUMEPA COCTABNIEHUSI TEXHUYECKOrO
3afaHus;

— caMocTosiTeNlbHas paboTa CTYAEHTOB MO COCTaBMEHWIO TeXHWUYe-
CKOr0 3a1aHnsl Ha MPOEKTUPOBAHWE NPUCTIOCOBNEHUA AN ONepaLmnm MexaHu-
yeckoi 06paboTKM, yKasaHHOW MpenogaBaTeneM. YepTex AeTanu BblgaeT
npenoaasBaTesb UHAWBUAYANbHO KaXKaoMy CTYZAEHTY.

Mopspok pa3paboTku, cornacoBaHus
M YTBEPXAEHUSI TEXHUYECKOro 3afaHuns

OcHoBHble TpeboBaHMs1 K TEXHUYECKOMY 3a4aHuIo0.

TexHnyeckoe 3agaHue (T3) pa3pabaTbiBalOT Ha OCHOBE MCXOAHbIX
TpeboBaHMii 3aka3umnka — 3asiBKU, @ TaKXKe Ha OCHoBe T3 Ha rpynny oAHOpoA-
HOW MpoayKuuu, pa3paboTkyM MPOU3BOACTBEHHbLIX MPOLIECCOB MEXaHWUYECKOM
06paboTku, COOPKN U KOHTPONS U3AENUS, pe3ynbTaToB BbIMOAHEHHbLIX Hayy-
HO-MCCNeaoBaTeNbCKUX U 3KCNepuMeHTanbHbiX paboT, aHanusa nepenoBblX
LOCTVXKEHWUIN U TEXHUUECKOrO YPOBHSI OTEYECTBEHHOMN U 3apyBeXXHON TEXHUKH.

TexHnyeckoe 3ajaHne SBMSETCS UCXOAHbIM AOKYMEHTOM Ans paspa-
60TKM TIM mn TO 1 TEXHNYECKOW AOKYMEHTALMU Ha HUX.

TpeboBaHus, BkIOYaeMble B T3 A0/MKHbI 0becneynBaTb pa3paboTky
TN n CTO, COOTBETCTBYIOWMX AOCTUXKEHUSIM OTEUYECTBEHHOW W 3apy6exxHom
Hayku Ha MpefycMOTPeHHbI nepuoa pa3paboTtku. Paspabotuvk T3 onpege-
nsieT B 3aBMCUMOCTM OT CreuuMdbuKM M MeTOAMYECKUX yKasaHuii kadeapsbl,
rpacduka yyebHOro npouecca cogepkaHue 3afaHusl, B TOM 4WCTIE TeXHU4e-
CKue, aKoHoMUYeckune n apyrue tpebosanus K T nan CTO, atanbl pa3paboT-
KW, KOMMIEKTHOCTb TEXHWUYECKOW AOKYMEHTaLWu, NOpsiAoK CAAYM U MpUEMKU
paboT. TexHndeckoe 3afiaHne He AOMKHO OrpaHMBaTh MHULUMATMBY pa3paboT-
ymKa npv Noucke 1 BbIGOPE OMTUMABHOMO PELIEHWs] MOCTaBIEHHOM 3afaun U1
coAepxaTtb HeobxoauMble M JocTaTouHble TpebosaHus Ans paspabotku TI1
unn CTO.

Mopsiaok pa3paboTku, COrnacoBaHUs U yTBEPKAEHNS TEXHUHECKOIO
KENELTER

— TexHnyeckoe 3agaHune pa3pabaTbiBaeT pa3paboTunk, B OTAENbHbIX
cny4dasix T3 MoxeT 6biTb pa3paboTaHo 3aKka34vMKoM.

— TexHuyeckoe 3aflaHue CornacoBbIBalOT C 3akaszyunkoM. Ana T unu
CTO, no KOTOPOMY OTCYTCTBYET 3aKa3uuK, a Takke npv NpoBeAeHUN MHULUMA-
TMBHbIX paboT no nnaHy Hay4YHO-UCCNeAOBaTENbCKUX WM OMbITHO-
KOHCTPYKTOPCKMX paboT, T3 cornacoBblBaeTCA C OCHOBHbIM NOTpebuTenem.
Cpok cornacoBaHusi T3 He aomkeH npesblwaTth 15 aHel. Mpu HeobxoanMoCTu
Mo COrnacoBaHWIo Mexay pa3paboTuMKOM U 3aKa3uMKOM B yTBepXAeHHoe T3
BHOCAT M3MeHeHus. He aonyckaeTcs M3MeHsaTb T3 nocne npeacrtaBneHns us-
[envs Ha NPUEMOYHbIE UCTbITaHUS.



MMopsaoK rnOCTPOEHUS, U3/I0KEHUSI N OQOPMIEHNST TEXHUYECKOIO
3a4aHus.

1 TexHnyeckoe 3aflaHne, KaK NpaBuio, COCTOUT U3 Cneaylowmnx pas-
[enos:

— HauMeHoBaHuWe 1 06/1acTb NPUMEHEHUS;

— OCHOBaHwve Ans pa3paboTku;

— Leflb U Ha3HayeHne pa3paboTku;

— UCTOYHWKM pa3paboTku;

— TexHu4yeckve TpeboBaHus;

— DKOHOMUWYECKUNE MoKa3aTenu;

— CTaaum U 3Tanbl pa3paboTku;

— MOPSAOK KOHTPOSA U MPUEMKY;

— MPUNOXEHUS.

B 3aBMCMMOCTM OT BUMAQ, HasHaYeHUs U yCrIoBUIA pa3paboTKu M 3KC-
nnyatauum TN nnn CTO gonycKkaeTcs YTOUHSATb COAepXXaHue pasaenos, BBO-
[AUTb HOBble pasaenbl UM 06beanHATL OTAENbHbIE U3 HUX.

2 CoaeprKaHne TEXHNYECKOro 3aaaHus

2.1 HaumeHoBaHve 1 obnactb NpMMeHeHUs. YKasblBaeTcs HauMeHo-
BaHve T unm CTO u KpaTkasl XapaKTepucTuka o0bnacTv NnpMMeHeHus], oblas
XapaKTepucTvka obbekTa, B KOTOPOM OHO ByAeT MCnonb30BaThbCs.

2.2 OcHoBaHue anst pa3paboTku. YkasbiBaeTCs MoAHOE HauMeHoBa-
HWe JOKyMeHTa, Ha OCHOBaHWM KOTOporo paspabatbiatoT Tl unn CTO, opra-
HU3aums, yTBepAMBLUAsA 3TOT AOKYMEHT W JaTa ero yTBepXAEeHUs, a Takxke
HanMeHoBaHWe TeMbl pa3paboTku.

2.3 Uenb 1 Ha3Ha4eHWe pa3paboTku:

— uenb paspabotkn — TM unmn CTO pa3pabaTbiBaeTcs BNeEpBbLIe, B3a-
MEH ycTapeBLuero, B y4ebHbIX Lensax v ap.;

— HasHayeHue obpaboTkn — co3gaHve 6asosoro obpasua, moandwu-
Kauus, MoaepHu3aums 1 T.4.;

— 3agauu, pewaemble paspaboTtkoi T nnm CTO — MexaHM3aumus uUnm
aBTOMaTM3auus mpouecca M3roToBneHus usgenust (aetanu, cbopoyHon eau-
HUUbI, MalWHbI), YCTpaHeHWe pa3MeTKM, MOBbIEHNE MPOU3BOAUTENLHOCTU
TpyAa v T.4.

2.4 UcTto4uHmkM pa3paboTku. MNprMBoaMTCS nepeyeHb OCHOBHbIX AOKY-
MEHTOB (MaTepuanoB) Mo pe3ynbTaTaM paHee noBefAeHHbIX paboT, nepeyeHb
06pasuos, NPOTOTUMOB, KOTOPble HEOBXOAMMO MCNOMb30BaTh NpU paspaboTke
TN nnn CTO. 3T AOKYMEHTbI 0OPOPMASIOTCS B BUAE NPUNOXEHUS K T3.

2.5 TexHuueckue TpeboBaHus. Pasgen AO/MKeH COCTOATb M3 Che-
LYIOLIMX OCHOBHbIX MOAPA3AenoB, OTpaXalolWwmx COOTBETCTBYIOWMe TpeboBa-
Hus K T nnm CTO.

— Cocrtas Tl nan CTO m TpeboBaHus K MX coaepXXaHuto (KOHCTPYK-
TUBHOMY YCTPOMCTBY). B pa3sgene ykasblBaloT HavMeHOBaHWe, Ha3HaueHue U
OCHOBHble cocTasnsowme TIN nam CTO; Tpebosanusa k TN nam CTO u ero
COCTaBHbIM YacTsiM; TpeboBaHWsl K CpeACTBaM 3awmTbl (OT Baru, Bubpaumi,
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LyMa, BpeaHbIX UCMapeHwi, Koppo3uu u Ap.); TpeboBaHus K B3aMMo3aMe-
HsiemocTy TN unn CTO M MX cocTaBHbIX YacTel; TpebosaHus k COTC, moto-
MM CpeacTBaM, Macnam v ap.; TpeboBaHMsl K MOMEexXo3aluMLEeHHOCTU 1 UC-
KNIOYEHUIO NOMEX, BANSIOWMX Ha APYryto NpoAyKUMIO.

— [Moka3aTtenn Ha3HayeHus. YKasblBaloTCs OCHOBHbIE TexXHOsoruye-
CKMe napaMmeTpbl, onpeaensiowme Lenesoe Ucrnonb3osaHne u npumeHexue Tr1
mnm CTO (MOLWHOCTb, NPOM3BOANTENBHOCTb, K.M.A., BUA UCNONb3YEMOro SHep-
rOHOCUTESS, MeXaHUYeCcKue CBOMCTBa, AOCTMraeMasi TOMHOCTb U Ap.).

— TpeboBaHua kK HagexHocTn. B obuwem cnydae ykasbiBaloT Tpebo-
BaHMWS K AONTOBEYHOCTU, 6€30TKa3HOCTN, PEMOHTONPUIOAHOCTU.

— TpeboBaHMs K TEXHONOrMYHOCTU M MeTponornyeckoMy obecneve-
Huto TN nnm CTO m akcnnyaTauun. MpusoasaTcs TpeboBaHMS NPOM3BOACTBEH-
HOW W 3KCMNyaTaUMOHHOM TexHonornyHoctu TN unu CTO (cornacHo ctaHaap-
Tam ECTTIM), onpepensiiowye BO3MOXHOCTb AOCTMXKEHUS 3adaHHbIX MOKa3a-
Tenel KayecTBa M3roTaB/MBAEMbIX U3AENWI B YC/IOBUSIX peanusaumu Wsro-
TOBJIEHUSI, MOHTaXKa, TEXHMYECKOro obcnyxxmeaHus n pemoHta CTO (TM) npwu
MUHUManbHbIX 3aTpaTax (BpeMeHu, CpeacTs, MaTepuanoB M T.M.) Ha BbINoOs-
HeHue paboT M BbICOKOW MPOU3BOAMTENBHOCTU Tpyaa. B 3TOM nyHkTe ykasbl-
BalOT NMpu HeobxoAMMOCTU OCHOBHblE KOHTPONMpYyEMble MapaMeTpbl, Mcxoa-
Hble TpeboBaHWA K MEeToAaM WM CpeAcTBaM WX WM3MEpeHUid, KBanudukaumio
nepcoHana v apyrue ycnosus KOHTpPons v ucnoitaduns T uam CTO.

— TpeboBaHusi K YPOBHIO YHU(UKaLMK 1 CTaHaapTM3aumu. B pasgene
npuBoasaT TpeboBaHWs K WMCNOMNb30BaHUIO CTAHAAPTHbLIX M 3aMMCTBOBaHHbIX
COOpOYHbIX eanHuL 1 feTanei npu paspabotke CTO, a Takxke nokasaTtesu
YPOBHS yHUmKkaumm TI nnm CTO.

— TpeboBaHnus 6e3onacHocTh. YkasbiBatoTcs TpeboBaHusi Kk obecne-
yeHuto 6e30nNacHOCTN NpY MOHTaXe, KCMyaTauum, obCy>XMBaHUM U PEMOH-
Te, AOMYCTUMbIE YPOBHU BMOPALIMOHHBIX M LIYMOBBIX Harpy3oK B COOTBETCT-
BUM C CUCTEMOMN CTaHAAPTOB MO 6e30MacHOCTM Tpyhda W APYyrMMU AENCTBYHO-
LWMMK CTaHAapTaMyM U HopMaTUBaMu.

— DcTeTnyeckme 1 aproHomMmdeckme TpeboBaHus. YkasbiBaloTcs Tpe-
60BaHMS1 TEXHUYECKON I3CTETUKM, @ TaKXKEe 3ProHOMMYeckue TpeboBaHus
(ynobctBo obcnyxumBaHus, kom@opTabenbHOCTb, ycuniusi, Tpebyemble ans
ynpaBneHust u 0bcnyxuBaHust U T.4.).

— TpeboBaHuWsi K NaTEHTHOM YMCTOTE. YKasblBalOTCs CTPaHbl, B OTHO-
LLIEHUN KOTOPbIX JO/MKHA 6bITb 0becneveHa naTteHTHas umctoTa Tl nnm CTO.

— TpeboBaHusi k coctaBHbiM YacTaM TI unm CTO, Cbipblo, NCXOAHBIM
M 3KCM/yaTauMOHHbIM MaTepuanaM. YKkasblBaloTcs TpeboBaHMS K COCTaBHbIM
4acTaM, CbIpblo, XMAKOCTSAM, CMaskaM, Kpackam M ApyruMm matepuanaM, Ha-
MeyaeMbiM A/1s NMpUMeHeHus1 B cocTtase TI1, @ TakxkXe npu M U3roToB/IEHUU U
akcnnyataummn CTO; hm3MKo-MexaHNYecKne, MexaHu4yeckme u apyrune CBOMCT-
Ba (NpOYHOCTb, TBEPAOCTb, LUEPOXOBATOCTb MOBEPXHOCTU WU ApP.) WUCXOAHbIX
MaTepuanos; BO3MOXHOCTb NPUMEHEHMS U (M) OrpaHUYEHNs B NPUMEHEHUN
AeUUMTHBIX MaTepUasoB M NPOAYKLMM, COAEPXKALLEN 3TW MaTepuasbl; orpa-
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HUYEHUSI B MPUMEHEHUU COCTaBHbIX 4YacTel (BK/OYasi MOKYTHbIE), Cbipbs,
MaTepuanos; MepeyeHb MaTepuanoB, NMPUMEHEHWe KOTOpbIX HeaonyCTUMO
WM HexenaTenbHO; TPeboBaHMSI K UCXOAHOW MPOAYKUMM B 4YacTu ee CoBep-
LIEHCTBOBaHMS WAN MOAEpHM3aLnK.

— Ycnosua skcnayataunn, TpeboBaHUs K TEXHUYECKOMY 06CnyxumBa-
HUIO U PEMOHTY. B 3aBMCcMMOCTM OT BMAA U HasHadveHus TI nnm CTO ykasbl-
BAOTCA YCNOBMS 3KCM/lyaTaumy, Npy KOTOPbIX AO/MKHO obecneumBaTbCs UC-
nonb3osanve TN nnn CTO ¢ 3aaaHHbIMU TEXHUYECKUMU MOKasaTensmMu; Ao-
MyCTUMOE BO3AEWNCTBME KMMATUYECKUX YCII0BUIM (TeMMepaTypbl, BAAXXHOCTH,
aTMocdhepHOro AaBneHus, arpeccMBHbIX Cped, Nblin U Ap.); A0NYyCTMMOe BO3-
[ENCTBME MEXaHWYECKMX Harpy3ok (BMOpaUMOHHLIX, YAApHbIX, CKpydMBato-
LMX, BETPOBbLIX M Ap.); BpeMs u cnocod noarotoBkun CTO K MCMONb30BaHMIO
nocne TpaHCNOPTUPOBKM N XpaHEHWUs.

— [JononHuTensHble TpeboBaHus. B oblem cnyyae B 3TOM pasgene
MOryT YKa3blBaTbCs AOMNOHMTENbHblE TpeboBaHus, He BolweAawwne B npeabl-
Aylimne pasgensl. Hanpumep, TpeboBaHmnsi, 06ycnoBneHHble y4ebHbIMU LensMm
ncnons3osaHust Tl unm CTO; TpeboBaHus ocoboro obcnyxusanus TM nnn
CTO vnu ero CocTaBHbIX YacTeil; TpeboBaHWUs K MapKupoBke (MEcTo U crocob
HaHeceHus, coaepXXaHne MapKMpoBKW, TpeboBaHUS K KauyeCTBy MapKMPOBKKM),
ynakoBke (BO3MOXHble BapuaHTbl U TpeboBaHWUSA K KOHCEpBaLMM U yNaKoBKe,
B TOM uncne TpeboBaHus K Tape n MaTepuanam), TPaHCNopTMpOBKe (yCrnoBus
TPaHCMopTUPOBKM M BUAbI TPAHCMOPTHBIX CPeACTB, He0bXoAMMOCTb M CMOCo-
6bl KpenneHns nNpu TpaHCMOPTUPOBaHWUM) U xpaHeHnto CTO (ycnoBusi xpaHe-
HUSI U CKIAANPOBAHUS).

— TpeboBaHusa K KaTeropum KayecTBa. YKa3blBalOT HaMEYaeMylo Ka-
Teropuio Kayectea Ha MOMeHT noctaHoBku TI unn CTO B Mpowu3BOACTBO,
YCTaHOB/EHHYIO Ha OCHOBE KapTbl TEXHWUYECKOro YPOBHS M KayecTBa Mpoayk-
umm no NOCT 2.116-84.

lMpumMeyaHuns. Npy HanN4YMKU CTaHAAPTOB, YCTaHaBMBatoLWMX Tpebo-
BaHMs Kk pa3pabatbiBaeMbiM TI unmn CTO, B T3 No yCMOTpeHmto paspaboTunka
MOryT YKa3blBaTbCsl TOMbKO Te TpeboBaHuWs, KOTOpble NPEBbILAIOT COOTBETCT-
Bylowme TpeboBaHMS 3TMX CTaHAAPTOB MM noanexaT KOHKpeTusauuu. Mpu
3ToM B T3 [O/MKHO OroBapuBaThCs COOTBETCTBME OCTaslbHbIX TpeboBaHWIA.
Mpn Hanuummn ananornyHoro TN vnn CTO B T3 MOryT 6bITb YKa3aHbl TOMLKO
Te€ MapaMeTpbl, 3HAYEHWs KOTOPbIX OT/IMYAETCA OT COOTBETCTBYIOLWMX napa-
MeTpoB 31oro TI nnm CTO.

2.5 DKOHOMMYecKkMe nokasaTenu. YKasbiBaloT OPUEHTUPOBOYHYIO 3-
(PEKTUBHOCTb M CPOK OKYMaemoCTu 3aTpaT Ha pa3paboTky n ocsoeHue TI nan
CTO, NMMUTHYIO LeHy, npeanonaraeMyio rogosyto NoTpebHOCTb, a TakKe KO-
HOMMYeckne npenmyLlecTsa paspabaTsiBaemoro TI nnm CTO no cpaBHEHMIO €
ApYrviMY OTeYeCTBEHHbIMU UK 3apybexxHbiMM 0bpa3uammn 1 aHanoramu.

2.6 Craguu v sTanbl pa3pabotku. Heobxoammele ctaamm paspaboTku
1 3Tanbl paboT ycraHaBnmBatoTca no MOCT 2.103-68. MosTanHble cpoku, yka-
3aHHble B T3, SBASOTCA OPUEHTUPOBOYHBIMU. OCHOBHbLIMM CPOKaMu BbIMOsHe-
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HMA paboT CUMTalOTCA CPOKM, YCTAHOB/IEHHblE B AOrOBOPE HAa BbIMOMHEHUE
OMbITHO-KOHCTPYKTOPCKNX paboT. B 3TOM pasgene ykasbiBaloT npeanpustue-
n3rotoBuTeNb paspabaTbiBaemoro CTO, a Takke HeEOBXOAMMbIN COCTaB TeX-
HUYeckon aokymeHTauuu Ha TN unm CTO, nepeyeHb [OKYMEHTOB, MOANEXa-
LM NPeACTaBNEHMIO Ha IKCNEPTU3Y, CTaauK, Ha KOTOPbLIX OHa NMPOU3BOAMTCS,
MecTo ee nposefeHusi. Ecin gokymeHTaumst He TpebyeT npoBefeHust aKcnep-
TW3bl, TO 3TO YKa3blBaloT B T3.

2.7 Tlopsipok KOHTpons v npueMku. MpueBoasT nepeyeHb AOKYMeH-
TOB, MOANEXALUMX COrNAacOBaHUIO U YTBEPXKAEHUIO Ha OTAENbHbIX CTagusax
pa3paboTKu, MepeyeHb OpraHusaumi, C KOTOPLIMW CredyeT COorflacoBblBaTh
[OKYMEHTBI.

2.8 MpunoxeHus. MpunaratoTca KONus 3asiBKM 3aKa3uuka, nepeyeHb
Hay4HO-McCnepoBaTenbCkMx M Apyrux paboT, 060CHOBbIBaOLWMX Heobxoam-
MOCTb npoBeaeHunst pabot no paspabotke T nnmn CTO, yepTexu, cxembl Onu-
caHusi, 060CHOBaHMSI, U306peTeHns, pacyeTbl U Apyrue AOKYMEHTbI, KOTOpble
[OMKHbI 6bITb Mcnonb3oBaHbl Npu paspabotke TIM unm CTO, nepeyeHb 3auH-
TEepecoBaHHbIX OpraHu3aumi, C KOTOPbIMU COMAcOBbLIBAOT KOHKPETHbIE TeX-
HMYECKMNEe peLleHns B npoLecce pa3paboTku, CnpaBoOYHbIE U Apyrne MaTepua-
nbl.

2.9 TexHu4yeckoe 3aaaHue OQOpPMAAOT B COOTBETCTBMM C O6LIMMM
TpeboBaHUSIMN K TEKCTOBbIM KOHCTPYKTOPCKMM AokyMeHTam no [OCT 2.105-
95 Ha nuctax dopmata A4 no FOCT 9327-60 kak npaBwuno 6e3 pamku, OCHOB-
HOM HaanuMcuM M AOMOMHWUTENbHLIM rpad K Hell. Homepa nuctoB (CTpaHwu)
MPOCTaBNSAOT B BEPXHEN YacTy NiMcTa (Hag TEKCTOM).

Mpumep T3 Ha NnpoeKTUpOBaHUE NpucnocobneHuns

1 TexHnyeckoe 3agaHne Ha NPOEKTUPOBaHMe NpucnocobneHns

1.1 HaumeHoBaHve 1 061acTb NPUMEHEHHS.

MpucnocobneHve NpUMeEHsSIETCS B TEXHOMOMMYECKOM npouecce W3ro-
TOBMIEHMS LUINMHAENS Ha onepaumn 040 LLinoHo4YHo-tbpe3sepHon aAns dpesepo-
BaHWUS CKBO3HOMO MNasa LIMPUHOW 6,3 MM U ASIMHOW 22 MM, BbINOJIHAEMOM Ha
LUNMOHOYHO-(pe3epHOM cTaHke Mod. 692/[1 ABy3y6oli WNOHOYHON (pe3oit 6-1-
78-H9 I'OCT P 53003-2008.

1.2 OcHoBaHuWe Ans NPOeKTUPOBaHMS.

OcHoBaHMEM [ANns NPOEKTUPOBaHWS SBNSIETCA 3asiBKa-3ajaHve Ha
NPOEKTUPOBAHUA NpUCNocobneHuns, BbiAaHHas Ha OCHOBe pa3paboTaHHOro B
KYPCOBOM MPOEKTE MO «TEeXHONOrMM MALUMHOCTPOEHUS» TEXHOIOMMYECKOro
npouecca MexaHM4yeckon 06paboTkM LWNUHAENS U yTBEpXAEeHHas 3aB. kades-
poi «TexHonorus MalMHoCcTpoeHus» ArTY.

1.3 Uenb 1 Ha3HaueHne npucnocobneHns.

MpucnocobneHne NPoOeKTUPYETCS C Liefblo OCHALLEHWST TEXHOIoMrNYe-
ckoit onepaumu 045 v NpefHasHayYeHo Ans:

— TOYHOM YCTAHOBKM LUMUHAENS OTHOCUTESIBHO PEXYLLEro WMHCTPY-
MeHTa — dpesbl WnoHoYHoi FOCT9140-78;
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— HafIeXXHOro 3aKpenneHus WnuHaens B npouecce o6pabotky;

— obecneyeHns TOYHOCTHbIX NapaMeTpoB Mas3a, a Takxe pacronoxe-
HUSI Ma3a OTHOCUMTENbHO APYrMX MOBEPXHOCTEN WnuHAens: 62js14, 22H14,
6,3H14;

— CHWXKEHWUS BPEMEHHBIX U (DM3MUECKMX 3aTpaT, CBA3aHHbIX C yCTa-
HOBKOW, 3aKpPErieHNEM 1 CHATMEM 3aroTOBKM.

1.4 VICTOYHMKM NpOEKTUPOBaHWUS.

— TexHOnornyeckuit NPoLecc MexaHn4yeckor 06paboTku LWNMHAENS.

— MeToanyeckme ykasaHusi MO BbINOSIHEHUIO KypcoBOM paboTbl Mo
avcumninHe «TexHonorndeckas ocHactka». Msa. uentp ArTY. 2007 r.

— CraHouHble npucnocobnerns. CnpaBoYyHUK B 2-X TOMax noA pe-
Jakumeit BapgawkuHa. M: MawuHocTpoerue, 1984 r.

1.5 TexHnyeckue TpeboBaHus.

1.5.1 CocraB npucnocobnerust u TpeboBaHMS K €ro KOHCTPYKTUBHO-
My YCTPOWCTBY

— B KOHCTpyKUMK npucnocobnexnnst AomKHbl 6blTb NpeaycMOTpeHbl yC-
TAQHOBOYHbIE 3/IEMEHTHI; 3aXXUMHbIE 3/1EMEHTbI; MEXaHU3UPOBAHHBIN CUIOBOM
NpUBOA; 3/EMEHTbI, OMNpeaensiowye MoNoXEHNE peXyLIero WHCTPYMEHTa;
Kopnyc npucrnocobnenums.

— Mpucnocobnexne n ero coctaBHble 371EMEHTbI A0/MKHbI COOTBETCTBO-
BaTb TpeboBaHusaM MOCT, ykasaHHbIM B METOAMYECKMX yKa3aHusIX kadeapbl v
CMpaBOYHOM NUTepaType MO NMPOEKTUPOBAHMIO NPUCNOCcobneHnid, U obecneun-
BaTb peLleHne BONPOCOB, OrOBOPEHHbIX B M.3.

— Macca npucnocobneHus He AomkHa npeBbiwaTh 17 Kr.

— labapwTHble pa3Mepbl NpUcnocobneHns AomKHel obecneynBaTb BO3-
MOXHOCTb KpenneHuss Ha paboyem CTone LUMOHOYHO-(DPEe3EepHOro CTaHKa
692/.

— KoHCTpyKumsi BbICTPO M3HALLMBAEMbIX 31EMEHTOB AO/MKHA obecneun-
BaTb WX ObICTpyl0 3aMeHy. YaaneHue CTPYXKM He AO/MKHO NpeacTaBnsiTb
TpyaHOCTW. He pomkHa CKanimMBaTbCs CMa304HO-OX/1aXAalowas TEXHOMorm-
yeckasi >XMAKOCTb B 3/1eMeHTax npucnocobnenus.

— [na ycTtaHOBKM NpucrocobneHnst Ha CTaHOK pa3Mepbl U KOHPUrypa-
LMsi OCHOBHOWM 6a3bl kopryca Ao/kHa ObiTb BbINOMHEHA B COOTBETCTBUU C
nocagovHbIMM MeCcTaMu CTaHKOB.

1.5.2 MokaszaTtenu HasHayeHuss npucnocobnexHuns

MapaMeTpbl 3aroToBKM, MocTynatoueir ansi 06paboTku Ha npucno-
cobneHue:

— rabaputHble pa3mepbl P35h9x320;

— MaTepvan 3arotoeku — ctanb 45 FOCT 1050-88;

— WWNOHOYHO-(bpe3epHasl onepaumns SBNSETCS OAHOM M3 3aBepluato-
WX B TEXHONOrMYECKOM rMpouecce M3roTOBAEHUS LNWHAENs, NO3TOMYy BCe
Hapy>Hble NOBEPXHOCTM (KpOMe LnMLEBOM) 06paboTaHbl;

— Ha JeTann UMEKOTCS NIerkonoBpexaaemMble HapyXXHble NOBEPXHOCTH
C LIepoxoBaToCTbio Ra 0,8 MKM.
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MpucnocobneHne fomKHO obecneyunTb MonyYeHne CKBO3HOro nasa B
LINMHAENEe WUPUHOW 6,3 MM 1 AnnHOM 22 MM. Pa3Mepbl Mas3a AosiKHbl ObiTh
obecneyeHbl C TOYHOCTbIO NO 14 KBaNUTETY, WEPOXOBATOCTLIO Ra 6,3 MKM.

Ycnosusi 06paboTku, pexumbl pesaHusi, WTYYHOE BpeMsi COrfiacHO
onepaLMoHHOM KapTe Ha onepaumio: Sz=0,03 MM/06, z=2, n=800 06/MVH,
SMUH=48 MM/MUH, Bpe3aHue dpe3bl 3a oanH npoxod 0,2MMm/3y6.

0O6beM nMapTun obpabaTbiBaeMbix usgenuii — 10000 wT. B rop.
Tun NPOU3BOACTBA — KPYMHOCEPUIAHBbIN. KoadduuMeHT 3arpysku npucrnocob-
nenus — 0,44. VICTOYHMK 3HEprum CMaoBoro NpMeoga — BO3A4yX.

1.5.3 TpeboBaHus1 K HAAEXHOCTU

Cpok cnyx6bl npucnocobnenns — 2 roga. Heobxoammo obecneunTb
PEMOHTONPUIroAHOCTb. COXpaHsAeMOCTb — NpucnocobneHne JomKHO ObiTb ro-
TOBO K 3KCMJyaTauuu nocne packoHcepBauuu 6e3 A0nOfHUTENbHbIX Mepo-
NPUATUIA.

1.5.4 TpeboBaHMs K TEXHOOMMYHOCTU

KOHCTpyKUMSI MPUCMOCOBNEHNs] [0/MKHA obecneumBaTb CBOHOAHBIN
JOCTyNn K MectaM, TpebyiowmM KOHTPOIs, PerysimpoBKM U TEXHUYECKoro o6-
CNyXXMBaHWs, NPOCTOTY M yAOBCTBO HACTPOMKWM MHCTPYMEHTa Ha pa3Mep 06-
paboTKW; ObICTPYD M NErKYI0 3aMeHy M3HOLLEHHbIX AeTanen. KoHCTpykums
nomkHa obecrieunBaTtb yaobcTBo ybopku cTpyxkm u octatkoB COTC. CocraBs-
Hble YacTu AO/MKHbI UMETb MUHUMAsbHbIE pa3Mepbl U MPOCTY0 GOpMyY U U3ro-
TaBnMBaTbCs Hanbonee NPoCTbIMU U paUMOHanbHbIMU MeToAamMm 06paboTku.

1.5.5 TpeboBaHus K YpOBHIO YHUbMKaLMM M CTaHAAPTU3aLMK

B npucnocobneHnn [JomKHbI 6bITb MaKCMManbHO  WCMOJb30BaHbl
CTaHAapTHbIE Y3/1bl U AeTanu.

1.5.6 TpeboBaHus k 6e3onacHocTH

MpucnocobnexHne [OMKHO COOTBETCTBOBATb 06WMM TpeboBaHMAM
6e30MacHOCTH, M3NOXEHHbIM B METOAMYECKOW M CMPaBOYHOM NUTepaType Mo
NMPOEKTUPOBAHUIO NMPUCTIOCOBNEHNIA.

1.5.7 ScreTnyeckme 1 sproHomMuyeckne TpeboBaHms

KomnoHoBKka npucnocobnexnnss AomKHa co3haBaTb BrneyaTsieHne Le-
JIOCTHOM  KOHCTPYKUMWU. OpraHbl ynpaBieHus NpUCIOCOBIIEHNEM  AOKHbI
obecneunBaTb yA06CTBO NOMb30BAHNUS UMW,

1.5.8 TpeboBaHMs K MCXOAHBLIM W 3KCMTyaTaUMOHHBIM MaTepuanam

Mpun BbI6GOpE MaTepuanoB AN M3roTOBMEHWS 31EMEHTOB NPUCNoCco6-
NEHNs1 PYKOBOACTBOBATbCA peKOMeHAAUMsSIMW, MpWBEAEHHBIMU B MeToAnYe-
CKOW M CMpaBOYHOMN NMTepaType. He ucnonb3oBaTb MaTepuanbl, yTUInsaums
KOTOPbIX OCIOXKHEHA WU 3arps3HSAIOLLME OKPYXKatoLLYHo cpeay.

1.5.9 Ycnosusa akcnnyataumm

MpucnocobneHne obcnyxmBaetcs onepaTopom 4-ro paspsiga. donyc-
KaeTcs MCcnonb3oBaTb MpucnocobneHne cpasy nocie TPaHCNOPTUPOBKU WK
XpaHeHus, yaanme KOHCEPBaLUMOHHYIO CMa3Ky.

1.5.10 Cragum npoekTMpoBaHUs u 3Tanbl pabot

Cpok BbINosiHeHMs! paboT — 1,5 Mecsua co AHS yTBEpPXXAEHMS 3asiBKU-
3a4aHnsa Ha NpPOeKTMpOBaHWe NpMcnocobneHus.
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MPAKTUYECKOE 3AHATUE N¢ 3
«TexHoJiornyeckas noAroToska NpPoM3BOACTBaA AeTanei
TMNa «Ban»»

Mpn NOAroToBKE K MPaKTUYECKOMY 3aHSATUIO CTYAEHT AO/HKEH U3YyuuTb
pasgen «[pou3BOACTBEHHbI W TEXHOMOMMYECKMI MpPOLECC Ha MallvHO-
CTPOUTENBHOM MPOU3BOACTBE», M3NoXeHHyto B n.3.1; 3.2; 3.3 yuebHoro
nocobus [1] unm cOOTBETCTBYIOLLEN TEMbI NEKLINM.

Llenblo npakTM4eckoro 3aHATUS SIBASIETCA: 3aKpensieHue TeopeTude-
CKMX 3HaHMWI NEKLUMOHHOIO Kypca; npuobpeTeHne HaBbIKOB M YMEHUIA MO Npo-
€KTUPOBAHUS TEXHOSIOMMUYECKONM MOArOTOBKM MPOM3BOACTBA BbiMycka AeTanen
TMNa «Ban».

CpeacTBa AOCTMXKEHMS LieNelt NPaKTUYECKOro 3aHATUS:

— MOSICHEHME NpenofaBaTeneM NiaHa U obLleil METOANKN NPOBEAEHNS
TEXHOJSIOMMYECKON MOArOTOBKM NPOU3BOACTBA AeTanu;

— KOJIIEKTUBHOE PacCMOTpPeHUe nNpuMepa Afs AeTanu Tuna «Ban»;

— camocTosTenbHas paboTa CTyAEHTOB MO pa3paboTkM MeponpusTuit
TEXHOMIOMMYECKOV MOArOTOBKM NMPOM3BOACTBA AETaNN, YepPTEX KOTOPOW Bblaa-
€TCs NpenojaBaTesnieM B MHAMBUAYAIbHOM MopaakKe.

MnaH npoBeaeHnA 3aHATUSA

1. MNposecTv aHann3 TEXHONOrMYHOCTU KOHCTPYKLUUK AeTanum

2. BbibpaTtb MeToa 1 cnocob nonyyveHust 3aroToBKK, paccunTaTb obLmne
NPUWMNYCKK, AONYCKM U pa3Mepbl 3aroTOBKM. [PMBECTU 3CKMU3 3arOTOBKM.

3. CocTaBneHue nnaHa 06paboTKy OCHOBHbIX MOBEPXHOCTEN AETaNMN.

4. MNpoekTnpoBaHue MappyTHoro TM MexaHuyeckoin 06paboTku ae-
Tanu. Beibop cpeacTs TEXHONOMMYECKOro OCHaLLEHMS.

5. MpoekTnpoBaHue onepaunoHHoro Tl MexaHn4yeckon 06paboTku ae-
Tanu. Belbop 1 pacyeT pexxnMoB pesaHus.

6. OnpegeneHne HOPM BPEMEHU MO OnepaumsM.

7. Onpepenenve GopMbl opraHnsaumm paboumx MecT Ha y4vacTke.

8. PacueT uncneHHoctn o6opyaoBaHms 1 paboumx MECT Ha y4yacTke.

9. CocTaBneHne TEXHUYECKOro 3aflaHust AN NPOEKTUPOBaHUS TEXHO-
JIOrMYecKon OocHacTKM (MPUCNOCOBNEHNI, PEXYLUMX U MEPUTENbHBLIX MHCTPY-
MEHTOB).

10. CocTaBnieHMe NNaHMPOBKM YYacTKa MeXaHW4eckol o6paboTku C
yKa3aHueM rpy3onoToka.

Bbi60p MeTOoAa M cnocoba nosiyueHns 3aroToBKMU

1. Pa3pabotka /MToM 3aroToBKM

1.1. WcxoaHble AaHHble ANns NpoeKTUPOBaHUS:

a) YepTex AeTanum C TeXHUYeckumm TpeboBaHusaMu;

6) ropgoBas nporpamMma Bbinycka N = 30000 wr.

Bbibop BMAa Nony4YeHns 3aroToBKU
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Mpu BbiGOpe BMAa MONyveHWs 3aroTOBKM HEOOXOAMMO Yy4WTbIBaTb
[Ba KpUTEpUS: 3KCMIYTAUMOHHYIO Harpy>eHHoCTb Aetanun B CE; BMA M Mapky
MaTepvana aetanu. CnegyeT usyuntb yYepTexk CE, B KOTOPYK BXOAWUT pac-
cMaTpuBaeMasi feTanb M OMNpeaenuTb XapakTep Harpy3oK MCMbITbiBalOWMX
fgetanb. [pu nuTbe CTPyKTypa MeTanna, a, CnefoBaTenbHO, U MexaHu4eckme
CBOMCTBa AE€TaNel Huxe, YeM npu obpaboTke MeTannoB AasneHueM. JiuTble
3aroTOBKM MpeAHa3HauyeHbl Yalle BCEro AJisl AeTaNen WCMbITbIBAWMX CTaTu-
yeckue, BMbpaunoHHble, Hebonblune yaapHble Harpysku, paboTalowmx valle
BCEro B y351ax TPEHUS U T.4.

Ocobo OTBETCTBEHHbIE AETaNM, K KOTOPbIM NPeabaBAsStOTCS BbICOKME
TpeboBaHMsl MO pa3Mepy 3epHa, Hanpas/IeHWIO BOSIOKOH, YPOBHIO MeXaHu4ye-
CKMUX CBOWCTB, MCMbITbIBAOWME MpW 3KCrUTyaTaUMn NepeMeHHble Harpysku u
T.A. HeobX0ANMO M3roTaBIMBaTb METOAOM NacTUYecKoro AedopMnpoBaHus,
B TOM UKCsIe KOBKOWM U 06BLEMHOMN ropsiyeil LITaMroBKOW.

Mpu BbIGOpE BMAA NONMyYeHUs 3aroTOBKM HEO6XOAMMO TakXKe OpueH-
TMPOBATLCS Ha BUA M MapKy MaTepuana. Ecivm matepuan getanu 4yryH, ctasb
C MHAEKCOM «J1», aMOMUHMUEBbIE CMnaBbl Mapok «AJ1», MeaHble CniaBbl, TO
3aroToBKY CrieayeT Nnony4vatb JITLEM.

Hanpumep. Kopnyc noAwunHWKa SIBNSIETCS KOPMYCHOW AETanblo U
No3TOMY WCMbITbIBAET CTaTuyecknme Harpysku. CrnegosaTesibHO, aKCnyTaum-
OHHble MapaMeTpbl AETaNN He NIMMUTUPYIOT BUA NONyYeHUst 3aroToBku. OpHa-
KO, BUA M Mapka mMaTepuana — cepblit yyryd CH20 FOCT 1412-85 no3sonsieT
M3roTaBnMBaTb 3ar0TOBKY TOMIbKO OAHUM METOAOM — JIMTHEM.

WTak, BblbMpaeM BUA NOSYyUYEHNS 3arOTOBKM — JIUTLE.

1.2. Bbibop crnocoba nonyyeHns 3aroToBKu.

Mpu BbibOpe cnocoba nonyyeHus 3aroTOBKU CheayeT YyuTbiBaTh:
TN NPOM3BOACTBA; AOCTUraeMble MapaMeTpbl KayecTBa 3aroTOBOK (TOYHOCTb
pa3MepoB M LUEPOXOBATOCTb MOBEPXHOCTM); KOHCTPYKTMBHbIE OCOHGEHHOCTU
fgetanu (Macca, rabapuTHble pasmepbl, KOH(Urypaumio, MUHUManbHbLIN Ana-
METP OTBEPCTUS, MUHUMAJIbHYIO TOJIMHY CTEHKM, HaNM4Me MosocTei u nog-
HYTPEHWUN).

B eAVHWYHOM M MENIKOCEPUMHOM MPOM3BOACTBE XapaKTepHO MpuMe-
HEHWE OAHOPa30BOM, He BbICOKOM TOYHOCTM OCHACTKM, B KPYMHOCEPUIMHOM U
MacCOBOM — TOYHOM MHOropa3oBOV JIMTEMHON OCHACTKM. YeM TouHee Crnocob
nmTbs, TeM 6nmxe opMbl 1 pa3Mepbl 3aroTOBKM K AeTanu, TEM MeHee npu-
MyCKN Ha MexaHu4eckyto 06paboTky.

Kaxxablit cnocob nutbst obnagaeT onpeaeneHHbIMU TEXHONOrMYeCcKu-
MW BO3MOXHOCTSIMW. DTO He0bX0ANMO yunTbIBaTb Npu Bbibope criocoba.

Hanpumep. [ns paccmaTpuBaeMoro ciy4as: TUMN MNpPOM3BOACTBA
CpeaHecepuinHbIN; LLIEPOXOBATOCTb HeobpabaThiBaeMbIX MOBEPXHOCTENW Ra =
200 MKM; TOYHOCTb HeobpabaTbiBaeMbix pa3MepoB MO 16 KBanUTETYy TOYHO-
ctn; Macca 1,09 kr; rabapuTHble pa3mepbl 145x45x84 MM; HanMeHbLas Ton-
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LUMHA CTEHKM 8 MM; MWHWMMasbHLIN AMaMeTp OTBepCTUS 9 MM. AHanusupys
nepevncrieHHble napameTpbl, BblbupaeM cnoco6 — nuTbe B MNecyaHo-
ramHucTble opMbl (MFP), kak Hambonee SKOHOMUYHBLIN. Bce nepeuncieHHble
napamMeTpbl MO3BOMIAT UX BbINOMHUTL, 3@ UCKITIOYEHUEM MUHUMASTLHO [0MYC-
TMMOro OTBEpPCTUS, HO 3TO OTBEPCTME MOXHO B OT/IMBKE HE BbIMOSHATH, a
Nosly4YnTb €ro Npu MexaHM4Yecko obpaboTke.

WTtak, Bblbupaem nutbe B MNP B cyxue PopMbl C UCMONb30BAHUEM
MaLUMHHOM (hOPMOBKM CMECUM M HEMETANINMYECKON Moaenu. [Nns BbiMNONHEHUS
LeHTpanbHOro oteBepctua (36; 42; &62) HeobxoaMMO NpeayCMOTPETb
O[IHOPa30BbIli NeCYaHbI CTEPXKEHb.

1.3. Ha3HauyeHne obwmx NpunyckoB Ha MexaHu4deckyto 06paboTky,
onpeaeneHve JoMyCcKOB pa3MepoB U MacChl 3aroTOBKW.

Mpunyckn Ha MexaHudeckyto 06paboTKy Ha3HayaloT TONMbKO Ha Te
NOBEPXHOCTW, LUEPOXOBATOCTb M TOYHOCTb Pa3MepPOB KOTOPbIX HEBO3MOXHO
NoNy4nTb MNTbEM (Kak NpaBW/o, Ha HNUX CTOST 3HAKW LLEPOXOBATOCTK).

Ha3HaueHne npunyckoB Ha MexaHu4eckyto 06paboTky nponssoanTcs
B cooTBeTcTBMM ¢ TOCT P53464-2009 B cneaytollel nocneaoBaTelbHOCTH:

1.4.1. BbibupatoT «Knacc pasmMepHo TOYHOCTU OTAMBKM» Mo Mpuno-
XeHuto A, Tabn. A.1 no cnocoby nuTbs, Hanbonbwemy rabapuTHOMy pasmepy
1 TUNy cnnaea.

Hanpumep. Ona nuTbs B NecYaHO-rMHUCTbIE Ccyxue (opMbl, Hau-
6onblero rabaputHoro pasmepa 145 MM 1 TepMoobpabaTbiBaeMOro YyryHHo-
ro cnnaBa K/acc pa3MepHOM TOYHOCTM OT/IMBKM HaxoauTcs B npeaenax 971-13.
C yuetoM npumevanus 1 k Tabnuue A.1 Ha MpWHMMaeM Knacc pasMepHOM
ToyHOCTM 11.

1.4.2. AHanoOrnyHo BbIGUPAIOT CTEMEHb TOYHOCTU MOBEPXHOCTEN OT-
NIMBOK Mo Tabn. B.1 npunoxeHus B.

Hanpumep. CTeneHb TOYHOCTY MOBEPXHOCTEN pacCMaTpMBaeMoi OT-
NMBKKM HaxoauTcs B npegenax 13-19. C yyeToM npuMevaHunst HasHavaeM — 16.

1.4.3. Knacc To4yHOCTM Macchl OT/IMBKM BblbvpatoT no Tabnuue .1
npunoxexus [.

[ns 3TOro onpegensioT NpUbAMXEHHYI0 HavMeHbLUYI0 MacCy OTMB-
KW 13 COOTHOLLUEHWS:

monm. = (1’3 _158) ' m()em.
m,, =1,3-1,09=1,417ke

Hanpumep. [Ong wHTepBana HOMUHaNbHLIX Macc OT/IMBOK «cBbiwe 1,0
8o 10 kr», TemoobpabaTbiBaeMOro YyryHHOro crnsaaBa KiacC TOYHOCTU Macchbl
OT/IMBKWN HaxoauTcsa B npefenax 7-15. C yyeToM npuMeyaHusi HasHayaem 11.

1.4.4. Pap npunyckos BblibupatoT no Tabnuue E.1 npunoxenuns E no
CTeneHn TOYHOCTU MOBEPXHOCTM OT/IMBKM.
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Hanpumep. Ons 16 cTeneHy TOYHOCTM psj NPUMYCKOB HAaxoaMTcs B
npegenax 7-10. C yyeToM npuMeyaHusi HazHavaeMm 8.

1.4.5. Qnsa HarnsgHoCcTM onpeaeneHvs NpUnyckoB MOBEPXHOCTU Ae-
Tanu, NoABEpraeMble MexaHW4eckon obpaboTKe, HYMEPYHOT, U pacyeTbl CBO-
AT B Tabnuuy. B nepByto KOMOHKY 3aHOCSAT pa3Mep AeTanu C AOMYCKOM (AaH-
Hble H6epyT 13 yepTexa AeTanu), BO BTOPYIO KOMOHKY AOMYCK pa3mepa AeTa-
NN, B TPETbIO — AOMYCK pa3Mepa 3aroToBKW, KOTOPbLIM onpeaenstoT no tabau-
ue 1 ¢ yyetom n.5.2. 3HayeHne KONOHKMN 4 onpedensieTcsl Kak pesynbtaT oT-
HOLUEHMSI KOMOHKM 2 K KONMIOHKE 3. 3HauyeHue MSTON KOSMOHKU onpeaensiercs
no Tabnuue 7 B LIECTYO KOMOHKY 3aHOCSTCS HOMepa MOBEPXHOCTEN, obpa-
3YIOLMX COOTBETCTBYIOLLMIA pa3Mep. B celbMyto KOMOHKY 3aHOCUTCS MpUMycK
Ha CTOPOHY, KOTOpbIM onpeaensieTca no Tabnuue 6 c ydyetom n.7.2.1 u
n.7.2.2. B KOTOpbIX CKa3aHO, YTO MPUMYCKM Ha CTOPOHY Ha3HavawlT audde-
peHUManbHO Ha KaXkaylo NMOBEPXHOCTb OTAMBKM. Tak, oblime npunycku Ha-
3Ha4aloT MO MOJHbIM 3Ha4YeHusIM O6LMX AOMYCKOB BO BCEX Cy4asix, Kpome
Tex, Koraa MOBEepXHOCTU ABMAAIOTCS TelaMWU BpalleHUs; MPOTUBOMOOXHBIMMI
NMOBEPXHOCTSIMM, UCMOJIb3YEMbIMW B KauecTBe B3auMHbIX 6a3 npu obpaboTtke n
npy MHAMBMAYaNbHOW 06paboTke OTAIMBOK C YCTAHOBKOW WX C BbIBEPKOW 06-
pabaTbiBaeMON MOBEPXHOCTU OTHOCUTENBHO HOMMHANIbHOM MOBEPXHOCTU. B
3TUX CNyyasix oblme NpUNyckM HasHauvaloT MO MOMOBUMHHBIM 3HAYeHusIM 06-
LMX JOMYCKOB.

Harnpumep. 3710 roBopuT 0 TOM, UYTO ANS pacCMaTpMBAEMOro Criyyas
obwme Npunyckn Ha CTOpoHy HyaeM HasHayaTb MO MOJHBIM 3HAYEHUsSM [O-
nyckoB ans noepxHocten N2 3;4;5;8 M No NOMOBUHHLIM 3HAYEHUAM AOMYC-
KOB AN noBepxHocTen NQ 1;2;6;7.

Konovka N2 8 3anonHsetcs cnegytowmm obpasom. Mpunyckn Ha
pasMepbl LMAMHAPUYECKMX MOBEPXHOCTEN ONpeaensoTcs yABOEHUEM MpUMyC-
Ka Ha CTOPOHY M Npu6aBnatoTCs ANs BasioB UM BbIUUTAKOTCA ANS1 OTBEPCTUMN K
pasMepaM Aaetanei. Mpunyckn Ha NMHENHblE pasMepbl OMNpeaensitTCs Co-
CTOSIHUEM MOBEPXHOCTEN, KOTOPLIMU 3TW pa3Mepbl CBA3aHbl. MNpy HazHaueHUm
BE/IMYMHBI NPUMYCKa Ha MOBEPXHOCTb, MOJIOKEHWE KOTOPOMN OnpeaensieTcs
ABYMSI u Bonee pa3Mepamu OT/IMBKM, YCTAHaB/IMBAETCS Hambonbluee 3Hade-
HWe Npunycka Ans AaHHOW NMOBEPXHOCTU.

Hanpumep. Tak, Ha noBepxHOCTb N2 3 ycTaHaBnMBalOTCA OAHOBpe-
MEHHO ABa npunycka (2,2 MM 1 2,5 MM) Ha aBa pa3mepa. No3ToMy nNpuHUMa-
eM 6onbliee 3HauyeHue, T.e. 2,5 MM. Mpunyck Ha NIMHENHBIN pa3Mep onpeae-
NSIETCS pa3HOCTbIO NPUMNYCKOB Ha ero CTOpoHbl (Ans pa3mepos 23 u 41), nubo
CyMMOW MPUIMYCKOB Ha KaxKayr CTOPOHY (ans pasmepa 45).

MpenenbHble OTKMOHEHMS pPa3MepoB 3aroTOBKW ONpeaensoTcs B Co-
oTtBeTcTBMM € N.5.11 n n.8.3.
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Tabnuua 1
PacyeT nNpunycKoB 1 pa3MepoB OT/IMBKM

YeprexHbid | Jonyck | Aonyck | CooTHo- Bun Ne Mpunyck Ha Tpunyck Ha Pasmep
pasMep jeTaiv, | pasMe- | paMepa | LUEHMe | OKOHYa- | MOBEXHO- | CTOPOHY, MM pasmep, MM 33rOTOBKM, MM
MM pa | 3aroToB- | KOMOHKM | TenbHOM crei,
JeTa- | K1, MM N9 K | MexaHude- | obpasyio-
M, MM KONOoHKe KoM wmnx
N3 obpabotkn | pasmep
1 2 3 4 5 6 7 8 9
@62H7(*%%) | 0,030 | 2,4 | 0,0125 | ToHkas 1 2,7 2,7-2=5,4 256+1,2
@42HY(*0%?) | 0,062 | 24 | 0,0258 | Yucrosas 2 2,5 2,5-2=5,0 | @37:1,2
2,5-22=0,3 23,3+1,0
2340,26 0,520 2,0 0,260 | YepHoBas g %’%
41H14(9%) | 0620 | 24 | 0258 |Yeprosan| | BSEss0 | A2
4505 | 100 | 24 | 0416 |Yeprosas| o 2| 23w0=25 ) 4T
ooM13(ez) 0220 | 16 | o375 | 1O g 20 | 202=40 | 5108
o112 | 0180 | 1,8 | o010 |MOMHC | 21 | Bl2=42 | 08809

TOBas

1.4.6. LllepoxoBaToCTb MOBEPXHOCTEN OT/IMBKU OMNpeaenserca no
Tabnuue .1 npunoxexus I Ha NO CTENEHU TOYHOCTU MOBEPXHOCTEN OT/IMBKM.
B paccmatpuBaeMoM npuMepe Ra = 63 MKM.

1.4.7. MpoBepka BO3MOXHOCTEN BbIGpaHHOrO crnocoba NnTbst Ha Mo-
JlyyeHne HeobXoAMMbIX PasMepoB OTBEPCTUI, MOSIOCTEN, TOJLUMHbLI CTEHKU
aetanu.

PacyeTHble pa3mepbl 3aroToBKW, NpuBefeHHble B Tabnvue, Heobxo-
AMMO CPaBHWUTb C MWUHMMANbHO AOMNYCTUMbIMK Anst BbibpaHHOro crnocoba nu-
Tbs. Tak, nNpu nutbe B MNP MUHUMMANbLHO AOMYCTUMLIN AMAMETP OTBEPCTUS

D = 15mm ' MWHWUMalIbHO aonyctnumas TONWKWHa CTEHKMN

min don.

) mindon. = 0 — 8MM . B npuBeAEeHHOM NPUMEPE PacYETHbIE 3HAYeHUs ava-
MeTpoB oTBepcTuit (35+0,8; 38,8+0,9) MeHbLUe AONYCTUMOro, CeAoBaTesb-
HO, 3TW OTBEpPCTUSl B OT/IMBKE BbINOMHATLCA He 6yayT, a byayT nonyyatbcs
npu MexaHu4yeckonm o6paboTke. MUHMMasbHasi pacyeTHasi TOLWMHA CTEHKM

5minpacq_ = (73 —-56, 6)/ 2 =8, 2MM No3BONSET €€ BbINOMAHUTL B OTIMUBKE.

1.5. Bblbop noBepxHOCTU pa3beMa OpMbl.

Mpn BbiGOpe noBepxHOCTU pa3beMa ¢opMbl HEOOXOAUMO PYKOBO-
[ACTBOBaTbCS CneayowmM:

— MOBEPXHOCTb pa3beMa AO/MKHA obecrneunBaTb HaMMeHbLUME TpyA-
HOCTM U3rOTOB/IEHUS €€ (hOPMbI U MPOCTOTY CTEPXKHEN;

— Mogzenb Jo/mkHa cBOBOAHO M3BnekaTbcs M3 hopMbl, COrnacHo npa-
BUWJTy CBETOBbIX TEHEN;
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— ans obecrneyeHnst HanpaBfeHHOW KpUCTannsaumm Hanbonee mac-
CMBHbIE YaCTWN OTIMBKWU pacnosiaraloTcs BBEPXY Wamn cOboKy no pasbemy;

— OTBETCTBEHHbIE 4aCTW OT/IMBKM CleayeT pacrionaratb BHU3Y WM
HaKJ/I0HHO MO OTHOLLEHMIO K NIOCKOCTUN pasbeMa opMmbl;

— NIYHWS pa3beMa He JO/MKHA HaxOAUTbCS Ha YEpHOBOW TEXHOJOru-
yeckon 6ase (YTB);

— MpY NPOEKTUPOBaHMUWN CTYMEH4YaTbiX pa3MepoB 3aroTOBOK HeobXo-
OMMO Y4YMTbIBATb, YTO €C/IM PasHOCTb PasMEpPOB ABYX COCEAHUX CTyMeHel
MeHbLUE JOMYCKa OAHOr0 UX HUX, TO ABE CTYMEHW BbIMOMHAIOTCS B OAHY.

Harnipymep. AHanv3 pasnnyHbiX BapuaHTOB pPacrofioXXeHns nosepx-
HOCTU pa3beMa (PopMbl MOKaszan, YTo ANs AaHHOW AeTanu ee HeobXoaMMO
NpeaycMoTpeTb Mo (DPOHTaNbHOM MOBEPXHOCTWU. 3Ta MOBEPXHOCTb pasbeMa
obecrneynBaeT HauMeHbLLYIO TPYAOEMKOCTb U3roTOBNEHUS (POPMbl U BO3MOX-
HOCTb MCMOMb30BaHMSI MPOCTON KOHCTPYKLUMM CTEPXKHS, YAOBNETBOPSET Mpa-
BWJTy CBETOBbIX TeHel, Hanbonee OTBETCTBEHHAs YacTb OTAMBKU P62H7 pac-
rnonaraeTcsl B HWXXHEM YacTu, He npuxoautcs Ha YTh. Tak Kak nepsol one-
paumein MexaHudeckor 06paboTku 6ydeT cdhpesepoBaHUE MIOCKOCTU OCHOBa-
HMS, TO 3aroToBka byaeT ycTaHaBnMBaTbCA Ha OMpaBKy, T.e. 6a3upoBaHue
6YLET NPOMCXOANTL MO BHYTPEHHEN LIMIIMHAPUYECKON NOBEPXHOCTY.

CpaBHeHne cocegHux pa3mepoB 55 n &56,6+1,2 nokasbiBaeT, 4YToO
mx pasHocTb (56,6-55) = 1,6 MeHblue gonycka 2,4, cnefoBaTenbHO, 3T ABa
pa3Mepa Haao BbINOMHATL OAHOMO AnameTpa &55+1,2.

1.6. HasHauyeHue NUTENHBIX YK/IOHOB, PaAWycoB, 3aKpYrfEHWUM, Co-
npsbxeHni no MOCT 3212-92, PTM 12-60, OCT 3-1284-72.

HasHayaeM ans AaHHON OTAMBKM (POPMOBOYHbIE YKSIOHBI 0°35' 1 pa-
[NYCbl 3aKpYrNeHnsl MOBEPXHOCTEN 3 MM.

1.7. HasHauyeHue TexHomormyeckux TpeboBaHWM Ha OTAMBKY MO
FOCT P53-46-4-2009.

CreneHb kopobneHusl a1eMeHTOB OT/IMBKWM onpeaensieTcs no tabnu-
ue b.1 npunoxeHus b N0 BENMNMUMHE OTHOLIEHUS HaMMEHbLUEro pasmepa OT-
JIMBKM K Hanbonbliemy (TONWMHBI UK BbICOTbI K ANWHE). [Ans Hawero cnyyas
3TO OTHOLWIEHWEe TONWMHbI fanok kopnyca 14+0,9 k ux anvHe 145 paBHO
0,0965, Toraa creneHb kopobneHust 5-8. MpuHuMaem 8.

[onyck cMeLleHns OTAMBKKM MO MJIOCKOCTU pa3bemMa B AuaMeTpasib-
HOM BbIPaXXE€HWNM YCTaHABMMBAIOT MO Tabnuue 1 Ha ypoBHE Knacca pasMepHoM
TOYHOCTU OT/IMBKU MO HOMMHASIbHOMY pasMepy Hambonee TOHKOW M3 CTEHOK
OT/IUBKM, BbIXOASLLEN Ha pa3beM WM nepecekarowmx ero. Hanpumep. Hau-
60riee TOHKOMN CTEHKOM, BbIXOASILEN HA JIMHWIO pasbeMa, SBNSieTcs 8,2 MM,
cnepgoBaTenbHO, Aonyck cMeleHns CM = 2,4 MM.

TexHuyeckne TpeboBaHWS Ha OTMBKY MPUBOAATCS B ClEAyHOLIEM
nopsiake: Knacc pa3MepHON TOUYHOCTM, CTereHb KOpobneHus:, cTerneHb TOYHO-
CTM NMOBEPXHOCTEN, KJ1aCC TOYHOCTM MacChl U AOMYCK CMELLEHWS.

ToyHocTb oTnmBkK 11-8-16-11CM2,4 TOCT P53-46-4-20009.

1.8. OdopmMneHne yepTexa OTIMBKN.
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YepTexk otnueku BbinonHsetcs no MOCT3.1125-88. PasbveM mopenu
1 HOpMbI MOKa3bIBAOT OTPE3KOM WM JIOMAHOW LWITPUX-MYHKTUPHOW JIMHWEN,
3aKaH4MBaIOLLENCS 3HaKOM X- -X, HaZ KOTOpPOW yKasblBaeTcsl bykBeHHoe 060-
3HayeHue pasbeMa opMbl — MD, ans HepasbeMHbIX Moaenei ®, Hanpasne-
HWe pa3beMa, NMOoKa3blBAaETCS CrJIOWHON IMHWEN, NEPNEHAMKYNSPHOW K JIMHU
pasbema T.

Mpunyckn Ha MexaHudeckyto 06paboTky M306paxatoT CrIoLIHOWM
TOHKOMN NMHMEN. [JonycKaeTcs BbIMOMHATL JIMHUIO MPUMYyCcKa KpacHbIM LIBETOM.
BennunHy npunycka Ha MexaHu4eckyto 06paboTKy ykasbiBatoT Lumdpoi nepea
3HAKOM LLEPOXOBATOCTU MOBEPXHOCTM AeTanu. [onycKkaeTcs npu HECNOXKHbIX
OT/IMBKaX MpUMNYCKM Ha MexaHu4deckyto 06paboTky He m3obpaxaTtb, a ykasbl-
BaTb TOSIbKO BENMYMHY Mpunycka UMbpon. TEXHONOrMYECKUI NPUMYCK YKasbl-
BalOT LUMGpPoi co 3HakoM (+) unm MuUHycC (-) 1 BykBOM «T» M NPOCTaBASIOT Ha
NPOLO/MKEHUN PA3MEPHON IMHUM WU Ha MOJE NIMHUW- BbIHOCKU, €CAIU HeNb3s
pa3MecuTb HaAMWUCb U LUMGPY Ha NMPOACIHKEHNM Pa3MEPHOW JIMHUM,

OTBepcTus, BNaguHbl U T.M., HE BbIMOMHAEMbIE NPY OTMBKE AeTanu,
3a4epKMBatOT Cr/IOLLHOM TOHKOW JIMHWEN, KOTOPYIO AOMYCKAETCS BLIMOSHATbL
KpaCHbIM LIBETOM.

pacduueckoe mnsobpaxkeHne OT/IMBOK AO/MKHO OblTb BbIMOSIHEHO Ha
KapTe 3CKM30B B COOTBETCTBMM C TpeboBaHusamMu ctaHaapTos ECK/. [donycka-
eTcs rpaduyeckuii JOKYMEHT Ha OT/IMBKY M300paxxaTb Ha YYETHOW KOMuu
yepTexa, MpW 3TOM 3NEMEHTbl OT/IMBKM CNeAyeT  BbIMOMHATL  KPACHbLIM
LBETOM.

Mpn BblYuEpUMBAHUM OT/IMBKW CReayeT YYWTblBaTb BCE MPUMYCKU C
yKa3aHueM MX BeIMYMHbI.

BHYTpeHHWIA KOHTYp obpabaTbiBaeMbIXx NMOBEPXHOCTEN, a TakXXe OT-
BEPCTUM, BMaAWH M BbITOYEK, HE BbIMOSHAEMbIX B JNTbe, W306paxatoT
CM/OLUHOM TOHKOM NMHMEN. [JonyCcKaeTcs Npyu HECTIOXKHBIX OT/IMBKAX Nepeymnc-
NEHHbIE 31EMEHTbI He n306paxaTb.

CTep>XHW, UX 3HaKn 1 duKcaTopbl, pasgenurenbHble aAudparpaMmmbl 1
3HaKM MOAENWN U306paXxaloT B MacluTabe YepTexa CrJIOLHON TOHKON JIMHUEN,
KOTOPYIO AOMNYCKAETCs BbINOMHATb CUHMM LiBeTOM. CTepXXHWU B paspese crneay-
€T LUTPUXOBATb TOJSIbKO Y KOHTYPHbIX JIMHMIA.

TexHnyeckne TpeboBaHWs K BbINOMHEHUIO OT/IMBOK HEO6X0AUMO Ha-
3Ha4yaTb cornacHo MOCT 26358-84 — ans oTAmBoK M3 vyryHa u TOCT 977-88
ANs OTNIMBOK M3 CTanu. B TexHnyecknx TpeboBaHmsx 06bl4HO yKasblBaloT Ha-
nnune aedekToB NMOBEPXHOCTEN, UX KOMMYECTBO, pa3Mep, Cnocob mcrpasne-
HUS1, KQYECTBO 3a4MCTKM MECT nuTaTesiell, BO3MOXXHOCTb NpaBKu U T.M.

2. Pa3paboTka LUTaMnoBaHHOM 3aroTOBKY.

2.1. WcxopHble gaHHble Ans NPOEKTUPOBAHUS:

Q) YepTex AeTanu C TEXHNYECKUMU TpeboBaHUAMY;

6) rogosas nporpamMma Boeinycka N = 30000 wr.
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2.2. Bblbop BuAa 3aroToBKM.

Bblbop BMAa NonyyeHUs 3aroTOBKM MPOM3BOAMM Talkoke Mo ABYM Kpu-
TEPUSIM: 3KCMJTyaTaUMOHHOW Harpy>XeHHOCTU AeTanu M Buiy M Mapku MaTe-
pvana. Yepssik SBNSeTCA AeTanbl0 YEpPBAYHOrO peaykTopa M UCMbITbiBaeT
3HaKonepeMeHHble u3rnbarowwme n ckpyumsarolwme Harpysku. ns obecneve-
HUS1 MOBbILEHHBIX MEXaHW4YeCKMX CBOWCTB 4YepBska HeobxoauMMo, 4TO6bI
CTPYKTypa MeTajsia MMena BOMIOKHUCTOe CTpOeHWe BAOMb OCK AeTanu. Takoe
KauecTBO MeTasil 3aroToBKWM, Kak NpaBuio, npuobpeTaer nocne o6beMHO
niacTvyeckor aecdopmaumm. B cBo oyepeab, BMA M Mapka Matepvana
(ctanb 45) No3BONAIOT 3TO OCYLECTBMTbL. Hanpumep. UTak, ans yepssika npu-
HMMaeM BWA MOSyYeHWs 3aroToBkM — 0b6beMHOe nnactuyeckoe aedopmupo-
BaHWe, C YY4ETOM MOBbILIEHHbIX TPEGOBaHMII K MEXaHUYECKMM CBOWCTBaM Ae-
Tanwm.

2.3. Bbibop crnocoba nonyyeHusi 3aroToBKum.

Bbibop crniocoba nonyyeHnst 3aroToBKM 3aBUCUT OT cieaytolmx dak-
TOpOB:

— TUNa NpOU3BOACTBA;

— [OCTUraeMbiX MapaMeTpoB KayecTBa 3arOTOBOK (LUEpOXOBATOCTU
NOBEPXHOCTM, TOUHOCTU pa3MepoB);

— KOHCTPYKTMBHBIX OCOBEHHOCTEN AeTanu;

— TUnNa npuMeHsemoro obopyaoBaHus;

— BMAA OCHACTKN (OTKPbITbIM, 3aKPbITbIMA, WTaMMN BblAABNMBAHUS, KO-
NIMYECTBO py4beB LUTaMMaA);

— BWAa HarpeBa 3arOTOBKM Mepe LITaMroBkoW (rasornsiameHHas,
MHAYKUMOHHAs neyb 1 T.4.);

KONMYeCTBa Nepexoaos LTaMMoBKW AeTanu.

Hanpumep. [ns paccMaTpUBAEMOro Ciyyasi C CpeAHECEPUIHBIM TU-
MoM MpOU3BOACTBA, KOHGWrypaumen AeTann — «Teno BpalleHus», Hebosnb-
LMK rabapuTHbIMKU pasmepamm (232x140) n maccoi (0,368 Kr), LLEpOXOBa-
TOCTblO HeobpabaTbiBaeMbIX NMOBEPXHOCTEN Ra = 6,3 MKM Haubornee Leneco-
06pa3Ho AN U3roTOBEHUS 3arOTOBKU NMPUMSTb LITAaMMOBKY Ha KPUBOLUMMHOM
ropsideliTamnoBovHoM npecce (KrLM) ¢ ncnonb3oBaHneM OTKPLITOrO WTaMmna
¥ NpeABapuTENbHbIM HarpeBOM 3aroTOBKW B Fa30MniaMeHHOMN neyn.

2.4. HaszHauyeHue npunyckoB Ha MexaHWyeckyto obpaboTky.

HasHaueHwne npunyckos nponssoamtcs no FOCT 7505-89.

2.4.1. [onycku, NpUNycknU MU Ky3HEYHbIE Hamnyckn yCTaHaBMBAIOT B
33aBUCMMOCTU OT KOHCTPYKTUMBHbIX XapaKTEpUCTUK MOKOBKW W OMNpeaensioT
NCX0As M3 LLIEPOXOBATOCTM 06paboTaHHOM MOBEPXHOCTM AeTanu, a Takke B
3aBMCMMOCTM OT BE/IMYMHBI Pa3MepOoB M Crieaylolme xapaktepuctukn (Tabn.1,
cTp.7);

2.4.1.1. Knacc ToOYHOCTM onpeaensitoT no npunoxenuo 1, Tabn. 19
Ha cTp. 28.

Hanpumep. Ons KrLWM v 3aKkpbITOM WTaMNOBKWU KacC TOYHOCTM MO-
KOBKM — T2.
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2.4.1.2. Tpynny ctanu onpegenstoT no Tabn.l Ha cTp.2. Cranb 45
OTHOCUTCS K rpynne ctanm M2.

2.4.1.3. CreneHb CNOXHOCTM MOKOBKK onpeaensoT no MNpunoxeHuto
2 Ha CTp. 29 nyTeM BbluMCNEHNS OTHOLEHNS Macchl (06bemMa) NOKOBKM K Mac-
ce (obbema) reoMeTpuyeckoin urypbl, B KOTOpYO BnuchbiBaeTcs dopma no-
KOBKM:

C — mnorc.
m

onuc.¢.

Opu1eHTUpOBOYHaAs pacyeTHasi Macca MOKOBKM (Mnok.) Onpeaensiercs
no cdopmyrne:

mno;c = mt) .Kp /

roe my — Macca aetanu; Kp — pacyeTHblit kKoadhdUUMEHT, yCTaHaBIMBAEMbIN B
COOTBETCTBMM C nNpunoxenuem 3 (Tabn.20, ctp.31).

Ans yanuHeHHol ¢opMbl AeTtanu ¢ npsmoin ocbio Kp = 1,3-1,6. Mpu-
HumaeMm Kp = 1,3.

m, =0,368-1,3=0,478 kr
Onpeaenum Maccy onucaHHol ¢purypbl (LMnuHAapa):
monuc:([L = 3,14 R2 -H Y I

roe R — paauyc onucaHHoW wurypel; H — BbicOTa OMMCaHHOW urypbl;
¥ — MNIOTHOCTb MaTepu1asa 3aroToBKy.

=3,14-(0,016)"-0,14-7700 = 0,866 «r
c=28 0,551

0,866

PacueTHoe 3HauyeHne C cpaBHMM C TabnnuHbiM Ha cTp. 30. Pacyet-
Hoe 3HadeHue nonagaet B nNpeaen 0,32-0,63, cnegoBaTenbHO, CTeneHb CoX-
HocTu C2.

2.4.1.4. KoHdwurypaums noBepxHOCTW pa3bema luTamna Anas u3ro-
TOB/IEHWS MOKOBKM YepBsika — nnockas (M) (tabn.1, ctp. 8).

2.4.2. OnpepeneHve UCXOAHOMO MHAEKCA

McxoaHbIi MHAEKC ANs MOCNEAYoWero HasHauyeHWsl OCHOBHBIX Mpu-
MyCKOB, AOMYCKOB U [OMYCKaeMbIX OTKIOHEHUIA OnpefenseTcs B 3aBUCMMOCTU
OT Maccbl, MapKu CTanu, CTEMEHN CNOXHOCTU M Kacca TOYHOCTU MOKOBKW MO
Tabn.2 Ha cTp. 10.

Hanpumep. [Ons nokoBku Maccoit 0,478 kr, rpynnbl ctanu M2, ctene-
HU croxHocTn C2, Kacca TOYHOCTY T2 UCXOAHBIN MHAEKC paBeH 5.

2.4.3. OnpepeneHve npuUNyckoB Ha MexaHu4veckyio 06paboTky.

OCHOBHble NMPUMNYCKN Ha MexaHn4yecKyto 06paboTKy MOKOBOK B 3aBu-
CMMOCTM OT UCXOLHOMO WHAEKCA, NIMHEWHBbIX Pa3MepOoB U LLIEPOXOBATOCTH MO-

m

onuc.g.
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BEPXHOCTM yCTaHaBMBaloT No Tabn. 3 Ha cTp. 12, Ans HarnsgHocTK onpege-
NIEHMS MPUMYCKOB BCE MOBEPXHOCTU AETaNM HYMEPYIOT U pacyeTbl CBOAST B
Tabnuuy.

Tabnuua 2
OnpeaeneHve NpunycKoB U pa3MepoB NMOKOBKU
Pasmep Ne LLlepoxoBatocTb Mpunyck Ha Mpunyck Ha Pasmep
AeTanu, MOBEPXHO- MOBEPXHOCTH, CTOPOHY, MM pasmep, MM 3aroToB-
MM CTHn Ra, MKM Kv, MM
515:0,00 1 0,8 0,9 0,9-2=18 [ 16877
. }
@32-0,025 2 1,6 0,8 08-2=1,6 ®33’6t2_f
21510,00 3 16 0,8 08-2=1,6 [ 16677
. 2
D140 2 0,8 0,9 0,9-2=1,8 @15,811,;
60+0,02 5 0,8 1,0 1,0+1,0=2,0 62+0,5
6 0,8 1,0 -

Mpunyckn Ha pa3Mepbl OMpefensitoTcs aHanorMyHo OT/IMBKe (CM.
n.1.4.5). Jonyckn v npeaenbHble OTKIIOHEHUS] pa3MepoB YCTaHaB/IMBAOTCS MO
Tabn. 8 Ha cTp. 17. [iBe cTynenn 16,6 n 15,8 cneayeT BbINOMHATL B OAHY
— 6onbLiero gnameTpa.

2.5. OnpepeneHve MUHUMaNbHOW BENYMHBLI PAAMYCOB 3aKpYreHus!
Hapy>XHbIX Y3/10B MOKOBKM B 3aBMCMMOCTM OT Fy6MHbI NMOMOCTM pyybsi LWITAM-
na BbINOMHSETCA no Tabn. 7 Ha cTp. 15.

Hanpumep. Ons aaHHOM aetanu rnybyHa NoiocTy pyybs WTamna byaeT
paBHa NOI0BUHE MakCMManbHOro AnaMeTpa Nokosky, T.e. 16,8 Mm. Torga senu-
UMHa pafaMNyCcoB 3aKpYrNIEHUI HAaPYXXHbIX YTJIOB MOKOBKM paBHa 1,6 MM.

2.6. [onyckaeMas BefMYMHa CMeLUeHUs MO NOBEPXHOCTU pa3beMa
WwTaMna onpegensercs no Tabn. 9 Ha crp. 20 1 pasHa 0,2 MM.

2.7. [onyckaemas BefnMuMHa BbICOTbl 3ayCeHLA Ha NMOKOBKE MO KOH-
Typy o6pe3ku 065105 onpeaensetcs B n1.5.10 Ha cTp. 21 u Ans AaHHON NOKOB-
KW He AO/MKHA NPeBbIWAaTh 2 MM.

2.8. Ky3HeuHble Hanyckun BbIMNOAHSAKTCA cornacHo n.6. Ha cTp. 26.
Ky3HeuHble Hamycku MoryT 6biTb 06pa3oBaHbl Ha MOKOBKE LUTaMMNOBOYHbIMM
YKJIOHaMW, paiycamMu 3aKpyrfieHust BHYTPEHHWX YroB, Henpobusaemoin ne-
PEMBIYKON B OTBEPCTUSIX M HEBBIMOJHUMBIMA B LUTAMMOBOYHBLIX OMepaumsx
NOAHYTPEHUSMUN U NONOCTAMMN.

LLITaMnoBOYHblE YKNOHbI HE AO/MKHbI MpEBbIWAaTb BEWYMHLI, yCTa-
HOBNeHHOI B Tabnuue 18 Ha cTp. 26.

Hanpumep. Ons Hawero cnyyas HapyXXHble LTaMMOBOYHBIE YK/TOHbI
He [AO/MKHbI MpeBblwaTh 5°. Ha MOBepXHOCTSX OTBEPCTUM B MOKOBKaX, U3ro-
TOBMEHHbIX Ha KM, WITaMMOBOYHbIMA YKMOH HE JO/MHKEH NpeBbiwaTth 3°. Y us-
FOTOB/IEHHbIX Ha LUTaMMOBOYHbIX MONOTaX M npeccax 6e3 BbiTankuBaTenei
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NMOKOBOK, MMEIOLWMX 3/1eEMeHTbl B BUAe pebpa, BbicTyna, pebopabl C OTHOLe-
HMEM UX BbICOTHI K LUMPKHE 6ornee 2,5, AONYCKaeTCs WTaMMOBOYHbIN YK/IOH 0
10° Ha BHeLUHEN NOBEPXHOCTU M A0 12° Ha BHYTPEHHEN NOBEPXHOCTMU.

BrnaauHbl 1 yrnybneHus B NOKOBKE, KOrAa UX OCU MapannenbHbl Ha-
MPaB/IEHNIO ABWKEHWSI OAHOM U3 MOABWIKHBIX YacTel WTaMna, a agMamMeTp uim
HaVMMEHbLUMIM NonepeYHblit pasmep He MeHee 30 MM, BLIMONHSAT FyO6uHON 40
0,8 ux guMeTpa MAM HaMMEeHbLLEro NonepeYyHoro pasmepa — npu U3roTosse-
HMM Ha MONOTax M npeccax W A0 TPexX AMAaMeTpPOB — MpWU M3rOTOBMEHUM Ha
rOPU30HTaNIbHO-KOBOYHbIX MaLLMHAX.

B nokoBke BbINOMHSAOT CKBO3HblE OTBEPCTUS MPU ABYXCTOPOHHEM Yr-
nyéneHun, ecnu Npyu ee U3roTOBMAEHUM MX OCU MapannenbHbl HampaseHUo
LBWKEHWUS OQHOMN M3 MOABWXKHBIX YacTel LTaMmna AMAaMeTp CKBO3HOrO OTBEp-
ctna He MeHee 30 MM, a TOMLWMHA MOKOBKM B MecTe npobuBkn — He 6onee
AnameTpa npobrBaemMoro oTBepcTyms.

2.9. YcTaHOBneHHbIe NTMHUK pa3beMa LTaMmna.

Mpy wTamnoBke Ha MonoTax W KILUM wTamMn cocTouT U3 BEpXHeW U
HWXXHEW YacTu. MOBEPXHOCTb pasgena 3TUX YacTel HasblBaeTCs MOBEPXHO-
CTblO pa3beMa LUTaMna, KoTopasi Ha3HaYaeTCsl C YYETOM:

— BO3MOXHOCTM CBOBOAHOr0 M3BneYeHnsl MOKOBKM U3 WUTaMMa;

— pacronioxeHusi 6onee rny6oKuMx TPyAHO3AMoOHIEMbIX MOSIOCTEN B
BEPXHEN YaCTWM MOJSIOTOBOMO LUTaMMa, Tak Kak Mpy LWTaMrnoBke Mo MOoTOM
MeTann nydile TeyeT BBepX;

— YNPOLLEHNS KOHCTPYKLMM MONOTOBOr0 U 06pe3HOro LWTaMmos;

— CHWXKEHMSI OTXOA0B B 06JI0M 3a CYET YMEHbLUEHUS €r0 NnepuMeTpa
COOTBETCTBYIOLMM PaCnONOXEHNEM MOKOBKM B PyUbe;

— ynobcTBoM obpe3km obnos;

— YPaBHOBELUMBAHWS CABUIAOLLMX YCUITUIA;

— TpebyeMoi HanpaBNeHHOCTY BOJIOKOH B MOKOBKE;

— HefoMyCTMMOCTbLIO COBMAAEHMS C YEPHOBOM TEXHOMOrMYECKo 6a3oi.

LlenecoobpasHo, 4Tobbl MAOCKOCTb pasbeMa coBragana C MI0CKo-
CTbtO ABYX Hanbonblunx rabapuTHbIX pa3MepoB AeTanu.

MpuHMMaem pelweHne o TOM, 4TODObI MIOCKOCTb pa3beMa LTamna
npoxoanna yepes ocb YepBsska.

2.10. OdopmneHne yepTtexa nokosku no MOCT 3.1126-88.

Ha uepTexe MOKOBKM [OMYCKAETCH HAHOCUTb KOHTYp AeTanu, Bbl-
MOJSHSIS €r0 TOHKOMN LUTPUXMYHKTUPHON NIMHWMEN C ABYMSI TOYKaMW, MpU 3TOM
[IONyCKaeTcs He n306paxkaTb OTAeNbHbIE SNEeMEHThI AeTanu. YepTex NOKOBKU
[JO/KEH codepxXaTb BCe AaHHble, HeObXoauMble ANSi ee U3roTOBMIEHUS, KOH-
TpONst 1 npyeMKn. [JonycKaeTcs HAHOCUTb NOA pa3MepaMy NOKOBKWU pa3Mepsbl
JeTanun B Kpyrnbix ckobkax. PacnonoxeHne nnockoctu pasbema dopmoobpa-
3YHOLLMX MOBEPXHOCTEN LUTaMNa crneayeT M306paxaTb TOHKOW LUTPUXTYHKTUP-
HOW NMHWMEN, 0603HAUEHHOW Ha KOHLIAX 3HAKOM

Jonyckn opMbl M pacrnonoXeHUs MOBEPXHOCTEN MOKOBKM BbIMOJI-
HstoTCa cornacHo MOCT 2.308-79. TexHunyeckune TpeboBaHMS Ha MOKOBKY M3
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KOHCTPYKLMOHHOW M NErMpoBaHHON CTanun no BbIGOpy MUCXOAHOro MaTepuana,
MEXaHUYECKMX CBOWCTB, TBEPAOCTU MaTepuana, onpeaeseHue rpynrbl rMoKoBs-
KW MO BMAAM WCMbITaHWIN, NPUMEHEHUE TepMUYEcKoM 06paboTku, Hanuume
nedekToB U T.4. BbiNonHaTca cornacHo FOCT 8479-70.
Bbi6op nsiaHa 06paboTkn NoBepXHOCTEN AeTanmn
CnepyeT onpeaenutb TpebyeMyto BEIMUMHY YTOYHEHWS, KOTOPYO Ha-
0 obecneuntb B pe3ynbTate 06paboTky:;

rae T3 — NOrpelHoCcTb 3aroToBKM (onpeaenseTca Boilwe); Tg — NOrpeLHocTb
netanu (onpeaensieTcs U3 Yeptexa AeTanu).

3aTeM UCXoas M3 KOHGUrypaumm, pasMepoB, TOYHOCTM U LLIEPOXOBATO-
CTU MOBEPXHOCTU BbIBMPAETCS Cnocob OKOHYaTeNbHOM 06paboTKM 3aLaHHOM
MOBEPXHOCTX AeTanu, obecneunBalowmin nonyyeHne Tpebyemoit TOUHOCTM K
LLIEPOXOBATOCTH, Mo Tabnuue 1.

4. 3aTeM OnpeaenseTcs BeIMUMHA YTOUHEHMS 33 KaX/bl Ha3HaueH-
Hblii MEpPexoA WM OnepaLmio, Kak OTHOLIEHME TOYHOCTWM Ha MpeaLlecTByio-
LLIEM NepEXOAE K BbIMNOSTHIEMOMY:

YTOuHeHMe 3a 0ANH Nepexos He MOXeT 6bITb 60nbLUE 5.
Obuee YTOYHEHME HaXOAMUTCA KaK NMpousBeaeHune YTOL{HEHVII\;I 3ad Kax-

[bli1 nepexoa:
¥
80614 = Hgi ¢
i=1

MpoBepsieTcs Tpebyemasi TOYHOCTb AeTanu (NOBEPXHOCTM) ecnn obec-
neynBaeTCcsl NPU BbINOHEHUMW YCIOBUS:

€y = E -

lpumep:
PaspaboTaeM nnaH 06paboTku noBepxHocTv P47H7(+0025) ¢ Ra=1,25 MKM
C MOMOLLbIO YTOYHEeHUs. Pa3mep 3arotoBkn @43+1,2 mMm. Onpeaenum Tpe-
6yeMoe yTOUHEHME KaK BEMYMHY OTHOLLIEHWS! A0MYCKOB 3aroTOBKW U AeTanu:
& sa0 = Tsao/ Toem = 2,4/ 0,025 = 96
HasHauuM nnaH 06paboTkn NOBEPXHOCTV M OMpeaeMM yTOYHEHMe 3a
Kaxxzble nepexos
1. PacTaunBaHue YepHoBoe B46H14(*062), Ra= 12,5 MKM
g1 ="T/T =24/0,62=3,8709
2. PacTauvBaHue nonyuncroBoe @46,5H11(+%160), Ra= 6,3 MkM
e,=1T,/T>, =0,62/0,16 = 3,875
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3. PacTaunBaHue unctoBoe @46,9H9(*0:062), Ra= 2,5 MKM

83:T2/T3

= 0,16/ 0,062 = 2,581

4. lUnudosaHue @47H7(*00%5), Ra= 1,25 MkM

84:T3/T4

= 0,062 / 0,025 = 2,48

Onpepenum obluee yTOYHEHME 3@ OMnepaumio Kak Npou3BeaeHue yTou-

HeHWUi

3a KaXAablii nepexoa

Coow = €1 €2 €3 - €4 =3,8709 * 3,875 * 2,581 - 2,48 = 95,996

Tak Kak obuiee yToyHeHMe paBHO TpebyemoMy, TO, CreaoBaTesbHO,
TpebyeMasi TOYHOCTb MpPeANOXEHHbIM NIaHOM 06paboTku obecneunBaeTcs.

Tabnuua 3
[Jonyckun ans pa3mepos o 500 Mm
HoMUHasbHble KBanuTeTsl
pasvepe, MM |5 |6 [7 [8 [9 [10 [11 12 [13 [14 [15 [16 [17
[Jonycku, MM
o 3 4 |6 |10]|14 |25 (40 |60 |[120|140 250 (400 |600 |1000
Cs.3 pob6 5 |8 (12|18 |30 |48 |75 |140|180 (300 |480 |750 |1200
Cs.6 pnol10 6 |9 [15(22 |36 |58 |90 |150(220|360 |580 (900 |1500
Ce.10 po18 |8 (1118 (27|43 |70 |110|180|270|430 (700 |1100 1800
Cs.18 po30 |9 |13 |21 |33|52 |84 |130(210|330 (520 (840 |1300]|2100
C8.30 po50 11 |16 {2539 |62 |100 |160 | 250|390 (620 (1000 | 1600|2500
Cs.50 po80 [13 19|30 |46 |74 |120 (190 [300 |460 (740 (1200|1900 |3000
C8.80 po120 1522 |35 |54 |87 |140 (220 | 350|540 (870 {1400 |2200 3500
Cs.120 o 180 18 |25 |40 |63 | 100 | 160 | 250 [ 400 | 630 | 1000 | 1600 | 2500 | 4000
CB.180 00250 |20 (29 |46 |72 | 115 | 185|290 [460 | 720 | 1150 | 1850 | 2900 | 4600
Cs.250 po 315 23132 (52|81 [130|210 (320|520 |810 {1300 |2100 | 3200|5200
C8.315 po400 |25 |36 |57 |89 |140 |230 (360 | 570|890 | 1400 | 2300 | 3600 | 5700
CB.400 pno500 |27 |40 |63 |97 | 155|250 (400 [ 630|970 | 1560 | 2500 | 4000 | 6300
Tabnuua 4

TOYHOCTb Y LEpOXOBaTOCTb METOA0B MEexXaHU4eckowm 06pa60TKM

MeToa 06paboTkm LLlepoxoBaToCTb, MKM KBanuTeT TOYHOCTM
Ra Rz [Ovaver- JIMHElHbIN
panbHbiii pasmep
pasmep
1 2 3 4 5
0O6TaunBaHue Ha Tokap-
HbIX CTaHKaX:
yepHoBOE 40...20 160...80 12,13,14 13,14
nony4ncToBoe 20...5 80...20 9,10,11 11,12
4ncToBoe 10...2,5 40...10 7,8 -
TOHKOE 1,25...0,63 6,3..3,2 6 -
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OkoHYaHue Tabn.

1 2 3 4 5
®pe3epoBaHve u cTpora-
Hue:
yepHoBoe CTanm 20 80 - 12
1 2 3 4 5
YEepHOBOE YyryHa 10 40 - 11
YMCTOBOE CTanM 5 20 - 11
YMCTOBOE YyryHa 1,25 6,3 - 10
YMCTOBOE  MOBbI-LLEHHOVA
TOYHOCTM
cTanu 1,25 6,3 - 9
yyryHa 0,63 3,2 - 8
LWnudosaHue
yepHoBoe 2,5...1,25 10...6,3 9 9
nony4ncToBoe 1,25 6,3 8,7 8,7
4YNUCTOBOE 1,25...0,63 6,3..3,2 6,7 6,7
TOHKOE 0,63...0,16 3,2..0,8 5,6 -
PactaunsaHue
yepHoBoOe 20...10 80...40 12 14,15,16,17
4YncToBoE 5..2,5 20...10 11 11,12,13
YUCTOBOE Ha arperat- 2,5...1,25 20 8,9 9,10
HbIX CTaHKax
TOHKOE WNK anMasHoe 1,25...0,32 6,3..1,6 6,7 7,8,9
KOOpAMHATHO-pacToyHoe 1,25...0,32 6,3..1,6 6,7 7,89
CeeprnieHue
6e3 KoHayKTOpa 20 80 12,13,14 -
M0 KOHAYKTOPY 5 20 10,11 -
3eHKepoBaHue
yepHoBOE 20...10 80...40 12 -
OAHOKpaTHoe 10 40 11,10 -
yncToBoEe 5 20 9,10 -
Pa3BepTbiBaHMe
HOpManbHoe 2,5 10 9
TOYHOE 1,5 6,3 6,78
TOHKOE 0,63 3,2
MNpoTarnesaHue
yepHoBoe 2,5 10 11,10 7,8,9,10
uncToBoe 1,25 6,3 7,8 7,8
XOHWHroBaHwe 0,32...0,04 1,6..0,2 6,7 -
MpuTnpka, ToHKOE LWwabpe- 0,32...0,04 1,6...0,2 5 3

Hue
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MNMpoexTupoBaHue mapupytHoro TI
MexaHuueckoi 06paboTku aetanu

Mpy npoekTMpoBaHMM MapLupyTHOro TI1 M3 BO3MOXHbIX BapuvaHTOB
nocnesoBaTeNbHOCTU BbIMOMHEHUS Onepaumnii HeobxoaMMO BbIGpaTb paumo-
HanbHYO 1 copmmnposaTb MaplpyT obpabotku. Mpu NpoekTUpoBaHWK one-
paunoHHOro Tl 13 BO3MOXHbIX BapMaHTOB MOCNeA0BaTE/IbHOCTU BbIMOMHEHNS
MepexofoB A1 KaXAOW onepaummn Takke HeobXxoAMMO BbiGpaTb paLlyoHasib-
HYI0 (MM ONTUMANbHYIO) MX NOCNEeA0BaTENbHOCTb.

OcHoBHOW 3ajayeli 3TOro 3Tana sIBASIETCs cocTaBneHue obulero nna-
Ha obpaboTku aetanu, hOpMyIMpPOBKa COAEPXaHUs Onepauuit TEXHoNornye-
cKoro npouecca u Bblbop Tvna obopyaosaHus. PesynbTatbl paboTbl 0opM-
NSIOTCA B BUAE MapLIpyTHOW KapTbl. [paBuna odopMieHns ee U3MoXeHbl B
rOCT 3.1105.

Mpy ycTaHoBMEeHUM obLelt MocneaoBaTensHOCTU 06paboTkuM peko-
MEHAYETCS YUUTLIBaTb CrIEeAyoLMe MONOXEHNS:

1. Kaxpas nocnegytowas onepaunsi AO/HKHA YMEHbLUATb NOrpeL-
HOCTb W yNyyLwaTb Ka4yeCcTBO NOBEPXHOCTU.

2. B nepsyto odepenb crnegyeT obpabaTtbiBaTb NOBEPXHOCTb, KOTO-
pas 6yAeT CNy>XuUTb TEXHOMOrMYEecKon 6a3oi Ans nocneayoLmx onepawmin.

3. 3atem cnepyet obpabaTbiBaTb NOBEPXHOCTU, C KOTOPbIX CHUMa-
eTcs HanbonblUMiA CIOM MeTanna, YTo NO3BONUT CBOEBPEMEHHO OBHAapPYXUTb
BO3MOXHble BHYTPeHHWE AedeKTbl 3aroTOBKU M 0DOPMUTL OCHOBHOW KOHTYP
fetanu.

4. Onepauuun, Npu KOTOPbIX BO3MOXHO MosiBNeHWe bpaka u3-3a
BHYTPeHHMX AedeKToB B 3aroToBKe, CneAyeT Npou3BOAUTL BHavane.

5. O6paboTka ocTanbHbIX MOBEPXHOCTEN BeaeTcs B MOC/ienoBa-
TeNbHOCTW, 0BpaTHOM CTEMNeHN MX TOYHOCTU: YeM TOYHee AOSKHa 6biTb Mo-
BEPXHOCTb, TEM MO3)XKe OHa obpabaTbiBaeTCs.

6. 3akaHumBaeTcs 06paboTka TOW MOBEPXHOCTbIO, KOTOpas sBNSs-
eTcsl Havbonee TOYHOM M MMeEeT Haubonbluee 3HauyeHWe Ans 3KChyaTauuu
aetann. Ecnm oHa 6bina obpaboTaHa paHee, A0 BbIMOHEHUS APYTUX CMEX-
HbIX OMnepauuii, MOXeT BO3HWKHYTb HeObXOAMMOCTb B ee MOBTOpPHONM 0bpa-
6oTke.

7. OTBEpPCTUS HYXHO CBEPNWUTb B KOHLE TEXHONOrMYecKoro mpo-
Lecca, 3a UCK/IOYEHMEM Tex ClyvaeB, Koraa oHu cniyxat 6asamu ans ycra-
HOBKM.

8. He pekoMeHAOyeTcsl COBMELLEHME YEPHOBOW M UMCTOBOWM 06pa-
60TKM HEMEPHBIM MHCTPYMEHTOM Ha OHOM U TOM Xe CTaHKe.

9. Ecnu petanb noasepraeTcs TepMuueckod obpaboTke mo xoay
TEXHOMIOMMYECKoro npouecca, MexaHudyeckas obpaboTka pacuneHsieTcd Ha
[lB€ YacTu: [0 TePMUYECKO 06paboTku 1 nocsne Hee.

10. TexHWYeckuii KOHTPOJIb HAaMEeYaloT MOC/e TEX 3TANoB 06paboT-
KW, rae BepOosSiTHO MOBbILEHHOE KONMMYeCTBO bpaka, nepes CoXHbIMU U AOPO-
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roCTOSILUMMM ONEPaLMsIMM, NOCNe 3aKOHUYEHHOrO LMKNa, a Takxke B KoHLe 06-
paboTku getanum.

PekoMeHzyeMble NPUHLIMMBI NOCTPOEHNS TEXHONOMMYECKOro MapLupy-
Ta He ABAsOTCA 06a3aTeNbHbIMM M TPebYIOT TBOPYECKOro NoAXoda B KaXAoM
KOHKPETHOM cny4ae. Pabota no coctaBneHunto MaplupyToB 06paboTku cylue-
CTBEHHO 06fieryaeTcsi Npu MCnosb30BaHUM TUMOBBLIX TEXHOMOrMYECKUX Npo-
LIECCOB Ha AaHHYIO rpynmny AeTaneu.

HanmeHOBaHMs onepaumii AOMKHbI COOTBETCTBOBaTb TpeboBaHWSAM
KnaccudukaTopa TEXHOMOMMYECKMX onepauuii B MalnHO- 1 NPM60pPOCTPOEHUU.

MpumMep MapLipyTa 06paboTKU KPbILLKHK:

005 TokapHO-BUHTOpE3Has

16K20

010 CeepnunbHo-dpesepHas
2254BMd4

015 MpuTnpoyHas
3E710B-1

020 MoeyHas
MoeyHas MalWmnHa
025 KoHTposibHas
Cron koHTponepa OTK.

MpoexTnpoBaHue onepaunoHHoro Tl
MexaHu4yeckon o06paboTku getanm

Mpn pa3paboTke TEXHOMOrMYECKUX onepauuii HeobXxoaMMo YCTaHo-
BWTb BMA TEXHOMornyeckoro npouecca. CTeneHb AeTanu3auumn coaepxaHust
TEXHONIOMMYECKUX MPOLIECCOB 3aBMCUT OT TUMa Npou3BoAacTBa. B MaccoBoM
NpoV3BOACTBE, KaK MpaBusio, pa3pabaTbiBaloTCs OMepaLMOHHbIE TEXHOMOMM-
yeckue Mpoueccbl C 3anofIHEHWEM COOTBETCTBYHIOLEro KOMMeKTa [AOKYMeH-
TOB. B KpynHOCeEpWMHOM MPOM3BOACTBE TaKXe B GOJBILUMHCTBE Cly4YaeB pas-
pabaTbiBaloTCS OnepaLMoHHbIE TEXHOIOMMYECKME MPOLECChl, 0OA4HAKO BO3MOX-
HO MPWMEHEHWE MapLUPYTHO-OMEPALMOHHbIX. B MenNKocepuitHoM 1 cpefHece-
PVUMHOM MPOM3BOACTBAX pa3pabaTblBalOTCS MapLIpPyTHbIE W MapLIpyTHO-
OMepaLMOoHHbIE  TEXHONOrMYecKMe Mpouecchl.  MapLlipyTHO-OMnepaunoHHbIN
NpoLecc OT/IMYAETCS OT MapLUPYTHOrO TeM, YTO KpoMe pa3paboTkn MapLipyT-
HOro TEXHOSIOrMYecKoro npouecca B HEM Ha OTAesbHble CMOXHbIE onepauun
pa3pabaTbiBaloTCs onepaumoHHble KapTbl 06paboTku.

MpoeKkTMpys TEXHOMOMMYECKYIO Omnepaumto, HeobXoaMMO CTPEMUTLCS
K YMEHbLUEHWIO ee TpyAoeMKoCTU. MponssoanTenbHOCTb 06paboTku 3aBUCUT
OT PEXMMOB pe3aHusi, KoM4ecTBa nepexoaoB M paboumnx xohoBs, NocneaoBsa-
TENbHOCTM MX BbINOMHEHUS. [O3TOMY B MepByl0 ovepeab PEKOMEHAYeTCs COo-
CTaBWTb CXEMY MOCTPOEHMS CTAHOYHOMN onepauun. B oblwem cnydyae pasnuya-
10T CrieflyloLne BapuaHTbl MexaHuJyeckoin obpaboTku (puc.1).
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Puc.1. BapuaHTbl MexaH14eckol 06paboTku 3aroToBOK

B 3aBMCMMOCTM OT YCNOBUI NPOM3BOACTBA BbIOMPAOT COOTBETCT-
BYIOLLLYIO CXEMY NOCTPOEHMSI CTAHOYHOM onepaumnn. B MaccoBoM npousBoacTse
HaxoAsAT NpUMeHeHue Haubonee NpousBoOAUTENbHbIE CXEMbl — MHOMOMECTHas
MHOFOMHCTPYMeHTasNbHasl napasnnenbHas 06paboTka, a B CEpUMHOM — OAHO-
MeCTHasi OAQHOMHCTpyMeHTasnbHas nocneaosatenbHas. OAHAKO Ha MpakTuKe
npu NoboM TUNe MpoM3BOACTBA BO3MOXXHbI Pa3/iMUHbIE COYETaHUSI MPU3Ha-
KOB, NPMBEAEHHBIX Ha CXeMe.

Yncno u nocneaoBaTeNbHOCTb TEXHOMOTMYECKMX NEPEXOAOB 3aBUCAT
TaKXXe OT BMAA 3arO0TOBKM M TOYHOCTHbIX TpeboBaHWUi K roToBoi getanu. Co-
BMeLLeHUe NepexosioB OMNpeaensieTcsl KOHCTPYKUMEN AeTanm, BO3MOXHOCTSIMU
PaCroNIOXKEeHUS PEXYLUMX MHCTPYMEHTOB Ha CTaHKE M XKECTKOCTbIO 3aroTOBKM.
Mepexoabl, obecneynBatolime BbICOKMe TpeboBaHMS K TOYHOCTU U LLEpPOXOBa-
TOCTU MOBEPXHOCTM, MHOrAa LenecoobpasHo BblAenWUTb B OTAENbHYIO ornepa-
UM, MPUMEHSSI OAHOMECTHYIO OAHOMHCTPYMEHTANbHYIO MOCNeA0BaTENbHYIO
06paboTky.

TexHonornyeckne onepaunm Ha aBTOMAaTUYECKMX JIMHUSX CTPOST MO
napannenbHbIM 1 napasnnensHo-nocnefoBaTesbHbIM cxeMaM. Ha kaxabli ne-
pexo MexaHM4YecKol 06paboTKM PEKOMEHAYETCS COCTaBUTb OMEepaLMOHHbIN
3CKM3, @ NPU MHOMOMHCTPYMEHTaNIbHOM M MHOrOMECTHOW 0bpaboTke — cxemy
HanagkuM C yKasaHMeM HaCTPOeYHbIX Pa3MepoB, KOTOPbIE YCTaHABAMBAKOT B
pesynbTaTe pacyeToB MOrpeLHOCTEl HAaCTPOMKU M OXMAAEMON TOYHOCTU 06-
paboTku.

Ha gaHHOM 3Tane pa3paboTky TeXHONOrMyeckoro npouecca Heobxo-
OMMO TaKXe [aTb TEXHUKO-IKOHOMUYECKYIO OLEHKY Pas/nyHbIX CTPYKTYp
npoekTupyemoii onepaumnu. K noapobHol pa3paboTke NPUHMMAETCS Ta CXeMa
orepauumn, KoTopasi SBMISIETCS Haubonee 3KOHOMUMYHOM B AaHHbIX YCIIOBMSIX
NMpov3BOACTBa.
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Bonpock! Bbibopa rpynn, TMMOB U Moaenei obopyaoBaHus paccMmart-
PVBAIOTCS Ha Pa3/IMYHBIX CTaAMSIX TEXHOMOMMYECKOW MOATOTOBKM MPOW3BOA-
ctBa. Ob6wwe npasuna Bbibopa TexHONorMyeckoro 06opyaoBaHUs yCcTaHoBe-
Hbl rOCyAApCTBEHHbLIMM CTaHAapTaMu. MNpeaBapuTenbHbIi BIGOP rpynnbl 060-
pyooBaHWs MpOU3BOAMTCA MNPV HasHayeHun metoga obpaboTtku, obecneun-
BAlOLLEro BbIMO/HEHNE TEXHMYECKMX TpeboBaHWI K obpabaTbiBaeMbiM MoO-
BEPXHOCTAM. 3aTeM npu pa3paboTke TEXHONOMMYECKOro MapLupyTa 0bpaboTku
N ero TEXHWKO-9KOHOMMYECKOM 060CHOBaHMM NMPOM3BOAMTCS BbIOOp KOHKpPET-
HOW ero Moaenu Ha OCHOBAHWM MUHMMYMa MPUBEAEHHbIX 3aTpaT Ha paboyeM
MecTe. [nd BbINOMHEHUS pacyeToB HeobxoauMo pacnonaratb AaHHbIMM O
LeHe, rabaputax, MOLIHOCTM M MPOM3BOAWUTENILHOCTU CTaHKa, YTO BedeT K
HeobX0AMMOCTU Ha3HaYeHWs KOHKPETHOM MOAEeNM CTaHKa y)xe Ha 3TOM 3Tarne
NpOeKTUPOBaHMsl TeEXHOMOrMYeckoro npouecca. Takum obpasom, ans onepa-
UM, NPUHSTBIX HA OCHOBAHWM CpPaBHEHWSI NMPUBEAEHHBIX 3aTpaT Ha paboueM
MecTe, BOMpoC O Bbibope 060pyfoBaHMs pellaeTcs y)xe Ha CTaguu cocTaBsre-
HUSI MapLUpyTa MexaHu4eckoi o6paboTku.

OnHaKo Mpuv CoCTaBfeHUM MapLUpyTa MexaH1M4Yeckon 06paboTkun Nullb
Hebonblas YacTb onepauuii NPUHMMAETCS Ha OCHOBAaHUM MOAPOBHLIX 3KOHO-
MUYeCKMX pacyeToB. OcCTanbHble HaMe4yalTCs Ha OCHOBAHWM MMEHLMXCS
TUNOBbIX PELLEHWI, PEKOMEHAYEMbIX CrpaBOYHOM NUTepaTypoil. Ons 3Tux
ornepauuin HeobxoaMMO MPOU3BOAUTL BbIGOP 060PYNOBaHMSI HA AAHHOWM CTa-
[V NPOEKTUPOBAHMS.

Bbibop mMogenu cTaHka onpegensieTcsl npexae BCero ee BO3MOXHO-
CTblo 0becneunTb TOYHOCTb pa3MepoB M OPMbl, @ TAKXKE KayecTBO MOBepXx-
HOCTW M3roToBnsieMon Aetasn. Ecim 3T TpeboBaHMS MOXHO 06ecrneunTb
06paboTKON Ha pasNMYHbIX CTaHKax, OMpPeAeNieHHY MOAeNb BbloupatoT 13
CneayoLmx CoobpaxeHui:

— COOTBETCTBME OCHOBHbIX Pa3MepoB CTaHka rabaputam obpabatbi-
BaEMbIX AeTasnen, yCTaHaBIMBaEMbIX MO MPUHSTON cxeMe 0bpaboTky;

— COOTBETCTBME CTaHKa MO MPOM3BOAWUTENBHOCTM 3aAaHHOMY Mac-
wraby Npon3BOACTBa;

— BO3MOXHOCTb paboTbl Ha ONTUMAsbHBIX PEXMMaX pe3aHus;

— COOTBETCTBME CTaHKa NO MOLLHOCTHK;

— BO3MOXXHOCTb MeXaHM3aLuuM 1 aBToMaTU3aUmmn BbINOHSAEMOl 0bpa-
60TKHK;

— HauMeHbLLas cebecToumMocTb 06paboTky;

— peanbHasi BO3MOXHOCTb NpUobpeTeHns CTaHka;

— HeobX0AMMOCTb MCMOsb30BAHNS MMEIOLLMXCS CTaHKOB.

XapaKTepuCcTuKn BbIBpaHHOMO CTaHKa 3aHOCAT B Tabnuuy (Tabn.s).
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Tabnuua 5
XapakTepucTuka o6opyaoBaHus (Ha npumepe cTtaHka 16K20)

TexHuyeckas XxapakTepucTuKa CTaHKa 3HayeHne

Haubonbluwii AnameTp o6pabaTbiBaeMOI 3aroTOBKU, MM

Haj CTaHWHOW 400

Haj CynnopToM 220
Haunbosnblumii aMameTp npyTka, NPOXOASALIEro Yepe3 oTBepcTve 53
WNMHAENs, MM
Hanbonbluas AnvHa 06pabaTbiBaeMoON 3aroToBkM, MM 1000
YacroTa BpalleHuns wnuHaens, o6/MuH 12,5-1600
Yuncno ckopocTeit WnuHaens 22
Hawnbonbluee nepemelleHre cynnopTta, MM:

NpoAosibHOE 645-1935

nonepeyHoe 300
Mopaya cynnopTa, MM/06:

nNpoAosbHas 0,05-2,8

nornepeyHas 0,025-1,4
Yucno cTyneHen nogay 24
CkopocCTb BbICTPOro NepeMeLLeHrst cynnopTa, MM/MUH

NPOAOJILHOIO 3800

nonepeyYyHoro 1900
MOLHOCTb NeKTpoABUraTeNs NPUBOAA FNTaBHOMO ABMXKEHUS, 11
KBT
Macca cTaHka, Kr 2835
labapuTHble pa3Mepbl, MM:

ONMHa 3505

LMpUHa 1190

BbICOTA 1500

B ycnosmsx MaccoBOro npousBOACTBA HYXHO CTPEMUTLCS K TOMY,
yTo6bl Ha OAHOWM onepauuM 6biNo 3aHATO He Gonee OAHOrO-ABYX CTAHKOB.
Ecnun ycnosue He BbINONHAETCS, CneayeT BblbpaTh 6onee NpousBoaUTENbHYIO
MOAeNb CTaHKa (MHOrOWNUHAENbHBIN, MHOrOMO3MLIMOHHBIN MW arperaTHbIi).

3arpysky 060pyf0BaHUS Ha AaHHOM CTaauu NMPOEKTUPOBAHUS peKo-
MEHAYETCS OMpeaensiTb Wb A1 MacCOBOro MpOM3BOACTBA C MOTOYHOW
¢opmoit opraHuzaumM € Uenbio Bbibopa Takoro BapuaHTa, KOTopblii obecne-
YUT BbINOJIHEHWE NPOrpamMMbl NPU WCMONb30BAHWUKN OAHOMO-ABYX CTaHKOB Ha
OAHOW onepauum.

B obwieM cnydae Hy)XXHO CTpeMuTbCs Hambornee MosHO MCMOsb30BaTb
CTaHKW Mo BpeMeHu. WHoraa AonycTMMO NPUMEHsITb CTaHKW BbICOKOWM Npous-
BOAWTENBHOCTU, XOTS MX 3arpy3Ka M HMXE YKa3aHHbIX 3HaYeHWi, HO npu yc-
NnoBUM 4TO cebecToMmMocTb 06paboTkM B 3TOM C/lydae HUXKE, YeM Ha ApYroM,
MOSTHOCTBIO 3arpy>XEHHOM CTaHKe.

BbI6Op TEXHONOMMYECKON OCHACTKM TakXe NPOU3BOAMTCS Ha 3TOM 3Ta-
ne, T.e. BbIbUpaloTCa NpUCNocobieHnsl, HCTPYMEHTbI U CPeACTBa KOHTPONS.
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OnpegeneHne 30H peHTabenbHOCTUM NMPUMEHEHUSI Pas3fIMUHbIX CUCTEM
CTQHOYHbIX MPUCTIOCOBNEHNI MPU OCHALLEHMM TEXHOSIOrMYECKOro npoLecca
nNpou3BOAMTCA B 3aBUCMMOCTM OT MJIAHMPYEMOro nepuoga npovu3BoACTBa M3-
aenvs n koadduumeHTa 3arpyskm npucnocobnexus.

Mpu npoekTnpoBaHun onepaunoHHoro Tl B uucno 3agady 3aeep-
LIAIOLLEro 3Tana BOMAYT: onpeAenieHne BO3MOXHbIX COCTaBOB MEpPEX0AoB ANs
KaXkaon onepaumn 1 BbI6Op ONTUManbHOM (pauMoHasibHOM) nocneaoBaTeslb-
HOCTM WX BbINOJIHEHWS; OMpeAesieHMe BO3MOXHbLIX COCTABOB MHCTPYMEHTA M
BbI6Op OMTMManbHOrO; OnpefesieHne BO3MOXHbIX CXEM HaNafoK MHCTPYMEH-
TOB W BbIOOP ONTMMaNbHOM CXEMbl ANS1 KaXKAOM Onepaumnu; pacyeT pexuMoB
pe3aHusi; pacyeT TOYHOCTM 06paboTkM; HOPMUpOBaHWE MEPEXOAOB; pacyeT
TEXHUKO-3KOHOMMYECKMX MOKasaTeniell onepaumoHHoro TI; dhopMupoBaHue
OnepaLMOHHbIX KapT.

OCHOBOW ANsl pelleHns FaBHOM 3aAayn ornpeaesieHns onTUMasbHbIX
MapLUpyTOB M MJaHOB NMEPEXOAO0B B KaXAOW onepaumun SIBASIOTCS TUMOBbIE
MapLUpyTHble 1 onepaumoHHble TI1, aHanM3 KOHCTPYKTUBHO-TEXHOIOMMUYECKUX
XapaKTepUCTUK U3AeNNiA, AN KOTOPbIX pa3pabaTtbiBaeTca TI1, a Takxke aHanmn3
eanHuYHbIX T AeicTBYIOLWEro NPOU3BOACTBA ANS U3AENMIA, UMEIOLLUX KOHCT-
PYKTMBHO-TEXHONOMMYECKYI0 OBLLHOCTb C U3aenusaMun, Ans KOTopbix paspaba-
TbiBaeTca TI. KpoMme Toro, AomkHbI BbITb Y4TEeHbI TUM NPOU3BOACTBA, Orpa-
HWYEHUSA MO UCMOb30BaHWMIO 06opyaoBaHMs (EC/IU OHW €CTb), OMbIT U Tpaau-
LMK OTPaC/V U AOBOAbI M3rOTOBUTESEN.

MyTV NOBbILEHWUSI NPOWU3BOAUTENLHOCTU onepaumii T 3aBUCST OT
MHOIMX (PakTOpPOB TEXHUYECKOrO M OPraHN3aLUMOHHOI0 XapakTepa.

K uncny Takmx OCHOBHbIX (haKTOpPOB, MO KOTOPbIM NMPOBOANTCS BbIGOp
paUMOHasbHbIX peleHnit npu paspaboTtke TI1, OTHOCATCA: KOHCTPYKUMSI, Feo-
METPUSt N UHCTPYMEHTasbHble MaTepuasbl PexyLmMX UHCTPYMEHTOB; PEXMUMbI
pe3aHusi, U npexae Bcero rnybuHa pesaHus, nogaya M CKOPOCTb pe3aHus;
COCTaB W pacxof, CMa30YHO-OXNAXKAAMOLWEN XUAKOCTM; YMCIO NMEPEXOOB M
pabounx xofoB Ans 06paboTkM OAHMX M TEX e MOBEPXHOCTEN B COCTaBe
onepauun; 4ncno paboumx WHCTPYMEHTOB, OAHOBPEMEHHO BbIMOHSIOLWMX
pasfMyHble Mepexodbl; YNCNo pabouMx MHCTPYMEHTOB, 32[IEMCTBOBAHHbLIX B
OZHOM 1 TOM Xe nepexoje.

Mo kaxzol onepaumu COCTaBAsSieTCs NOAPOOHbIV MepeYeHb Nepexo-
[I0B, pacCUUTbLIBAOTCA MW ONpeaensitoTca No HopMaTnBaM peXxuMbl 06paboT-
KM B COOTBETCTBMM C METOAOM 06paboTKu.

Mpumep dopMMpoBaHUS CTPYKTYpbl onepaumn ans  obpaboTku
KPbILLKM:

005 TokapHO-BUHTOpPE3Has
1. YcTtaHOBWTb, 3aKpenuTb, OTKPENUTb, OT/IOXUTL AeTalb.
2. Touutb TOpey 50 B pasmep 100+0,1, TounTb J48-062 Ha
AnuHy 94+0,435 HauyepHo.
3. ToumnTb TOpew, 48 Ha anvHy 93,5+0,435 HaumucTo.
4. OTpe3aTtb 10 geTaneli, Bblaep>XuBas pa3mep 6-0,3.
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010 CeepnunbHo-pesepHas
1. YCTaHOBWTb, 3aKPEMUTb, OTKPENUTb, OTIOXUTb AeTalb.
2. CBepnuTb 3 oTBepcTus @503 Hanpoxoa.
3. ®pesepoBaTh 2 Nasa @¥8+03% | BhiaepxuBas pasmep 32.
4. 3eHKepoBaTb 3 oTBepcTus @9+936 Ha rnybuHy 3,5+0,15

HopMupoBaHue onepauunit MexaHuueckoi o6paboTkmu
Mo aHaNUTMYeCKUM 3aBUCUMOCTSIM CTYAEHT pacCyUTbIBAET OCHOBHOE
BpeMsi 06paboTku no dopmynam:

L.
[insi TOKapHbIX U CBEPMNIbHLIX paboT: T, = ?
n
L
Ans dpeseposaHus: 1, = ——
M
L L
Ansi pesbboHapesanms: T, = (—+ )i,
np nb’cnp
L
Ans wingosanus Hapyxtoro 7, =——K
Ny S
AN WAMGOBAHNA BHYTPEHHETO TO _ L i-K,
“n S B
1 B K

roe L — cyMMa AnuvHbl paboyero xofa, ANMHBI Bpe3aHusa U nepebera UHCTPY-
MeHTa L = pr +L6p +L N — YyacToTa BpalleHus; S — nogava;

nep !
Swm — MMHYTHas nofaya; p — War Hape3aeMol pe3bbbl; Ngcn — YacToTa
BCMOMOraTeNlbHOMO ABMXKEHUS; | — YMC/IO paboumx XoAoB; Spag — pa-
AvanbHas nojaya MHCTPYMeHTa; Bk — wupuHa WwandoBanbHOro Kpy-
ra; K — koacdduuneHT BbixaxxmBanus, K=1,2...1,5.
[JonyckaeTcs Ha3HayYeHVe peXxnMoB pe3aHus no Tabnuuam.
OnpepensieTcs onepatuBHoe BpeMsi No dopMyse (CyMMbl OCHOBHOIO U
BCMOMOraTeslbHOr0 BPEMEHM):

Ton=T,+T,.
Mpou3BOAMTCS pacyeT WTYYHOro BpeMEHU:
r. =T +T +T,  +T =T +T

oben omo oben

+Tom()’

rae Ty, — BpeMms Ha OTAbIX, NpuHUMaeTcs 5% oT Torr; Toge; — BPEMS Ha
obcnyxxusaHue paboyero Mecta, npuHMMaeTtca 4% ot 1o,
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AOna CepVIl\/IIHOFO Npon3BOACTBa, ONpeaendeTca HopMma LWTy4YHO-
KaJlbKyJTIAUMOHHOIrO BPEMEHU:

T
TLMlﬂ*I\' = Tmm + —“3—,
n

raoe n — pasMep napTum Usaenus.
Onpepnenenne ¢opMbl OpraHM3auum
pabounx MecT Ha yyacTke

B 3aBMCMMOCTM OT TMMA NPOM3BOACTBA AJIS YYaCTKOB MeXaHUYeCKow
06paboTkM xapaKTepHbl crefyilowme OpraHn3aunoHHble ($OpMbl MexaHuye-
cKkoli 0bpaboTkm [1]:

HeroTo4yHas — ¢ pacnonoxeHnem 06opyaoBaH1s No TMMaM — Xapak-
TepulyeTcs TeM, YTO CTaHKM pacronaratoTcs MO MpU3HaKy OAHOPOAHOCTU
06paboTKy, T.e. CO34a0TCA YHACTKM TOKaPHbIX, Ppe3epHbIX U TOMY NOAOOHbIX
CTaHKOB. XapaKTepeH Anst eAMHWYHOro NPON3BOACTBA.

lpeameTHas nau rpynnoBasi — XapakTepusyeTcs TeM, YTO pacnono-
XKEHMe CTaHKOB MpPOU3BOAWTCA B MOPSAKE BbINMOMHEHUS TEXHONOrMYECKUX
ornepauuin Ansi OAHOM WM HECKONbKUX [eTanei, Tpebyrolmnx OAuHaKOBOro
nopsiaka obpabotkn. O6bpaboTka AeTaneit u nepeagada MX OT CTaHKa K CTaHKy
OCyLIeCTBASIETC MapTUsiMU. BpeMmsi BbIMOMHEHUSI onmepauuii Ha pPasfiMyHbIX
CTaHKax He COornacoBaHO U B OXuAaHMM 06paboTKM AeTanum XpaHSTCs Ha
nnowaakax Mexay cTaHkamu. MNpUMeHsieTcs B YCMOBUSIX CEPUMHOrO Mpous-
BO/ACTBA.

lNepeMeHHO-N0TOYHAas — NpeaycMaTPUBAET PacrofoXXeHUE CTaHKOB B
MOpsIAKE BbIMONHEHUS] TEXHOMOMMYECKUX Onepauunii Ans OAHON UM HECKOsb-
KUX aeTanen, Tpedylowmx oanHaAKoBOro rnopsiaka obpaboTku.. MponsBoacTBO
OCYLLECTB/ISIETCA MAPTUSMW, AETa/M KaXKAOW MapTUM MOTyT OT/IMYATbCS pas-
MepaMu U KOHCTPYKLMEN, AoMnycKalowmMmn, obpaboTKy Ha OAHOM M TOM Xe
obopynoBaHuK. Bpemsi 06paboTkm Ha BCcex CTaHKax COrfiacoBaHo, a AeTanum ot
CTaHKa K CTaHKy MepefaloTcsl MOLTYYHO B MOPSiAKE CeAoBaHWS Onepauui,
co37aBasi HEMpPEpbIBHOCTb ABWMXEHUS. TpUMEHSIETCS B YCOBUSX CEPUMHONO
npov3BoACTBa.

l1psiMOTOYHas (NyNbCUPYIOLLIMM MOTOKOM)- PacCrofiOXXeHNe CTaHKOB
NMpOU3BOAMTCS B MOPSIZIKE BbINOMHEHUS TEXHONOMMYECKMX OrnepaLmii, 3akpen-
NEHHbIX 3a OnpeaenieHHbIMM CTaHKaMu. [leTanun OT CTaHka K CTaHKy nepepa-
IOTCS MOWTYYHO (pOsibraHraMu, HakOHHbIMK >efnobaMu M T.4.), HO BpeMs
BbIMOMHEHUS! OTAEMbHbLIX OMEPaLUMin He BCEraa pPaBHO MMM KpaTHO TaKTy Bbl-
nycka. BcneacTBue 3TOro OKOMO CTaHKOB, Y KOTOPbLIX BPEMS HA BbIMOMHEHNE
onepaumn 6onblie TakTa, CO34AlTCS 3afenbl HeobpaboTaHHbIX AeTanen.
MpUMEHSIETCA B YCMOBUSIX KPYMHOCEPUAHOMO M MaccoBOrO NPOM3BOACTBA.

HenpepbiBHbIM MOTOKOM Pabouve mMecTa pacnonaratoTcs B nopsiake
TEXHOMOMMYECKMX Orepaumidi, NpuyeM Kaxaoe pabodyee MECTO  BbIMOHSIET
OfiHY onepaumnto 0b6paboTkn AeTanu B CTPOro OnpeaeneHHoe BpeMsl, KOTopoe
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COOTBETCTBYET TaKTy BblMycka. Bo3aMoXHa npu KpynHOCEPUNHOM U MaccoBOM
Npou3BOACTBeE.

Mpu BbINONHEHMM pasaena Heobxoammo BbibpaTb opMy opraHu3a-

unm pabouero Mecta u aaTb €€ KpaTKyo XapakTepUCTUKY.
PacueT uncneHHocTM o06opyaoBaHuA
M pabounx MecT Ha yyacTke

Bbibop cocTaBa TEXHOMOMMYECKOro 060pyAOBaHUS MOSTHOCTbIO 3aBW-
CUT OT MPUMEHSIEMBIX TEXHOMOMMYECKMX MPOLIECCOB M3rOTOBMEHUSI AeTanen.
Mogenu ucnosnb3yemMoro 060pyaoBaHusl BbIOMPAOT Ha OCHOBE WX KOHCTPYK-
UMM M TEXHOMOMMYECKMX BO3MOXHOCTEN. YUMTbIBasi COBPEMEHHbLIN YPOBEHb
aBTOMaTM3auUMM MexXaHOCOOPOYHOro NpPoM3BOACTBa HeobxoamMmo obecrneun-
BaTb He TONbKO aBTOMaTu3aumio 06paboTkM, HO U BO3MOXHOCTb CTbIKOBATbCS
Cc obopynoBaHMEM W CpeACTBaMM TEXHONOMMYECKOro OCHALLEHWS, obbean-
HAIOLWMMK OTAENbHbIE BUABI TEXHOMOMMYECKOro 060pyaoBaHNs B eAWHbIN aB-
TOMaTM3MPOBaHHbI NPOM3BOACTBEHHbINM npouecc [1, 2].

OCHOBHbIM KpUTEPUEM YUMTbLIBAEMBIM MpU BbIBOpe cocTaBa 060pyao-
BaHUS SABNSOTCS MUHMManbHblE NPUBEAEHHbIE 3aTpaTbl Ha 06BEM Bbinycka.

B ycnoBusix HEMOTOYHOro NpoW3BOACTBa (OpraHM3aLMOHHbIE (OPMbI:
HernoToYHasl, NMpeAMeTHast) KOIMYECTBO CTaHKOB OMpefensieTcs Ans KaXaon
mMoaenu o60pyAoBaHUSt MO CyMMapHOM FOfOBOM CTaHKOEMKOCTM paboT, Bbi-
MOJSHSIEMbIX Ha BbIOPAHHOW MOAENN CTaHKa:

" TZ
Cp=

I

D
roe T — cyMMapHasi rofoBasi CTaHKOEMKOCTb BbINOHSEMbIX paboT; @ — ach-
(bekTUBHbIN rogoBoit HoHA BpeMeHU paboTbl obopyaoBaHus (Tab-
nvua 7).

HeobxoanMo pasbuTb 06LIY0 CYMMapHYK CTaHKOEMKOCTb MO TuMam
060py0BaHUs, YKa3aHHbIM B TEXHONIOrMYECKOM MpPOLIecCce MEXaHUYeCcKowm
06paboTkn geTanu, B COOTBETCTBMM C 3a4aHNEM U 3an0SIHUTb Tabnuuy:

Tabnuua 6
KonmyecTBo CTaHKOB Ha y4acTke

N2 | HaumeHoBaHuWe Mogenb
n/n | obopypoBaHus

ddhekTmBHLIN  rogo- | Konuuectso
BoM (hoHA BpeMeHy | CTaHkos Cp
paboTbl 0bopynoBa-
HUS,

CramkoémkocTb, 1y,

N

B cnyuae, koraa UMElOTC MapLUPyTHbIE TEXHOMOrMUYEeCKMe NpoLecch
M3rOTOBMIEHMS C YKa3aHMEM LUTYYHOrO MW LITYUYHO-KanbKyNsLMOHHOMO Bpe-
MEHM U TEXHONOrMYECKOro 06opya0BaHWA ANs U3roTOBMEHUS AeTanu (oeTa-
neit), YNCNO CTaHKOB B YC/IOBUSAX MOTOYHOrO MPOM3BOACTBA (OpraHU3aLmoH-
Hble (hOpMbl: MEPEMEHHO-MOTOYHAs, NPSAMOTOYHAs, HEMpepbIBHO-MOTOYHAs)
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onpenenseTcs ANs KaXaol onepauum TEXHOMOrMYECKoro mpouecca cneayto-
weit hopmynoi:

t
Clp _ wm

I
:
rae twr — WTy4Hoe BPeMs BbIMOSIHEHWS OMNepaumnu; t — TaKT BbiMycka.

Cnocob onpeaeneHns TakTa BbiMycka 3aBUCUT OT BbibpaHHOW (popMbl
opraHu3saumu paboTbl Ha MPOEKTUPYEMOM y4yacTKe.

Ons HenpepbIBHO-MOTOYHON M MPSIMOTOYHOM OpraHU3aLMOHHBIX
dopmM, rae 3a KaxabiM pabounMM MeCcToM 3akpernsieHa TONbKO OfHa TEXHOMOo-
rmyeckasi onepaumsi, TakT Bbilycka MOXHO paccuuTaTh No dopmyne:

T D-60
N
roe ® — adhdekTUBHbIA roaoBoit ¢oHA BpeMeHn paboTbl 06opyAoBaHUS B
vacax; N — ronoBoi o6beMm Bbinycka AeTanen B LT.

B cnyyae, korga Ha OQHOM y4yacTke WM JIMHUKM B rOA4 U3roTaB/MBa-

€TCS HECKONbKO AeTanen (mepeMeHHO-MoTOYHasi opraHu3aumoHHas gopma)

BO3MOXXHO, ONpeaennTb TONbKO YCJ'IOBHbIl‘/'I TaKT BblMyCKa:
— AN AeTanen ¢ OAVHAKOBOW TPYAOEMKOCTbIO MexaHu4eckoin obpa-

I

6 @-60-n
OTKU T = '
T N, +N,+...+ N,
— AN AeTaneil C pasnMyHOi TPyLOEMKOCTbIO MexaHu4eckoi obpa-
@-60-n
6OTKU T = '

N, +N, -k +...+ N, -k,

roe N1, N2, Ni — rogoBble nporpamMmbl Bbinycka aetanei (wr); ki, ki1 — koad-
UUMEHTBI YUNTBIBAOLLME OTHOLLUEHWS TPYAOEMKOCTU 2-i ae-
Tanu K nepeov v i-oi aetanu k nepsoii; n=0,8+0,85 — koach-
(ULUMEHT yunTbIBAIOLWMI NOTEPU, CBA3AHHBIE C NepeHanaaKo
0bopyoBaHMS NpU nepexoae C BbiNycka OAHOM AeTanu Ha

Apyryo.
Tabnuua 7

S eKTUBHBIN rogoBoi (hoHA BpeMeHu paboTbl 060pyaoBaHUs

06 Pexm paboTbl
OPYyAOBaHE TcMena | 2cMerbl | 3 CMerbl
Metannopexyluee obopynoBaHve
MeTannopexylume CTaHKu Maccou:
po 10T, 2040 4060 6060
10-100T. 2000 3985 5945
MeTanmnopexyluve ctaHku ¢ MY Maccoi:
po 10T. - 3890 5775
10-100T. - 3810 5650
ArperatHble CTaHKu - 4015 5990
ABTOMaTMYECKME IMHUN - 3725 5465
ITIM. PoB0TU3NpOBaHHbIE KOMMNEKCHI MACCONA:
Ao 10 T. - - 5970
10-100T. - - 5710
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Mpun pacyeTe KONMYECTBO 06OPYAOBaHMS, OMPeAeneHHOe Mo Kaxao-
My TUMY, OKPYrAStOT A0 6nmkaiiluero 60nblwero 3HadyeHust u o6osHadatoT Cp.
OnpegensioT obluee KonnyecTso 060pya0BaHUS Ha yYacTKe, CyMMUPYS KOMN-

yecTBo obopyaosaHus no eupam Cs .

B cnyyae, ecnm Ha yyacTke BegyTcs cOOpoYHble Mnu CrnecapHble pa-
60Tbl, Takke HeobXoAMMO orpeaenvTb YMcio paboumx MecT crecapen unm
c6opLUMKOB MO 3aBUCUMOCTML:

[ns noTouHow c6opku

M'co = um_
T-1
rae M — uncno paboumx Ha ogHOM paboyeM MecTe.
B cnyyae BbINOMHEHMS TEXHONOMMYECKOro nmpouecca cOopku Ha ne-
PUOAMYECKUN ABUXKYLLEMCS KOHBEMEpE:

M'co = LY
(—z,)- 11
rae tn — BpeMsi Ha nepeMelleHne Cob1paeMbIX Ha KOHBENEpPE M3Aenuin Mexay
coceagHMMK pabounMm MecTamum.

tn: I'I/,
roe V' — ckopocTb [ABMXEHWUs1 KOoHBelepa,! — paccTosiHMe Mexay LeHTpamu
cobMpaeMbIxX U3AENUI Ha ABYX COCEAHUX paboumx MecTax.
[ins HEMOTOYHOW CEOPKU:

M'co = e ,
Dpm- 11
roe Opm — apdekTvBHbBIA rofoBoi (oHA BpeMeHU paboTbl paboyero mMecTa
(Tabnuua 8); I — nnoTHoCTb paboThl, MOA KOTOPON MOHUMAIOT
yncno paboumnx Ha ogHOM pabouem mecTe.
Kak u B cnyyae onpeaeneHust Yicna CTaHKOB, pacyeTHOE 3HayeHue

Mcs OKpyrnsioT Ao pacyeTHoro umcna Mes u onpeaensioT obuiee uncno cbo-
POUYHbIX MeCT M 5 .

Tabnuua 8
S beKTUBHBIV rogoBoii (hoHa BpeMeHn paboTbl 060pya0BaHUS ANsi CE0PKM

06 Pexum paboTsl
OpyAoBaHue T cMeHa 2 CMeHbl | 3 CMeHbl
Pabouyee mecTo cbopLumka 2070 4140 6210
Pabouve mMecTta ¢ MexaHW3MpOBaHHBLIMU MPUCMO-

cobneHusMm 2050 4080 6085
C6opo4HOEe aBTOMATMYECKOE M NOJSyaBTOMATK-

yeckoe 060pyaoBaHue 2000 3975 5930
McnbiTaTenbHble CTeHAbI 2020 4015 5990
ABTOMaTM4eckme cbopoyHbIE NMHUN - 3725 5465
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Pacyet uncneHHoCcT paboymx Ha y4acTke

[ns yyacTka MexaHuueckon 06paboTKu AeTanei onpeaensieTcs umnc-
N0 OCHOBHbIX MPON3BOACTBEHHBLIX Paboumx (CTAHOYHWMKOB), BCMOMOraTesbHbIX
pabounx, B TOM uncre HanaguvmkoB 06OpyaOBaHMSsl, KOHTPOMEPOB, a Takxe
MNH)XEHEPHO-TEXHUYECKMX PabOoTHMKOB, aAMUMHWUCTPATUBHBLIX paboTHWKoB. B
Cny4dae, ecnv Ha y4vacTke BeayTcs cnecapHble unn cbopoyHbie paboTbl, Takxke
HeobXoANMO onpeaennTb KONUMYECTBO criecapei M paboumx-cbopLumkoB. ITu
paboune BXOASAT B UNCI0 OCHOBHbIX NMPOM3BOACTBEHHbIX paboumx.

MeTop pacyeTa uncia CTaHOYHMKOB 3aBUCUT OT (hOPMbl OpraHM3auum
paboTbl Ha y4acTke.

PacueT uncna CTaHOYHMKOB MO CTAHKOEMKOCTM PaboT BbINOSHSAETCS
[NS1 HEMOTOYHON WM NPEAMETHOM OpraHM3aUMOHHBIX (hOpM MO cheaytolei 3a-
BMCUMOCTM:

Ty
E——
Dp - Ku
roe Tz — CyMMapHasi rofoBasi CTaHKOEMKOCTb W3roTOBNEHMSI AeTanei Ha
CTaHkax AaHHoro Tuna; ®p — addeKkTUBHLIN GoHA BpeMeHU paboTbl

CcTaHo4yHuka (Tabnuua 9); KM — k03hhMUMEHT MHOrOCTaHOYHOro 06-
cnyxusanus (tabnuua 10).

Pcm =

Tabnvua 9
S dekTnBHbIN rofoBoi hoHA BpeMeHN paboTbl paboumx
MpoaoMKUTENBHOCTD SdbbeKTUBHbBIN FoaoBoN (oHA
Pabouel Hegenu, 4 | OCHOBHOro OTNycKa, AHU BpeMeHu paboyero, 4.
40 (HopM.) 28 1820
36 (cokp.) 28 1570
Tabnuua 10

CpefHuve 3HauYeHNs KO3 hULIMEHTOB MHOFOCTAHOMHOIO 0BCYXXMBAHWS
ANt HEKOTOPbIX BUAOB 060pyA0BaHMS

Twn obopyaosaHus Km
YHuBepcanbHble CTaHKN C PyYHbIM yrpaB/ieHneM 1
CraHku c 4ny 2-3
MpyTKOBbIE N TOKAPHO-PEBOJILBEPHBIE aBTOMATbI 3-8
MHorownuHaenbHbIe NoslyaBToMaThl 1-4
3yboobpabaTbiBatoLme nonyaBToMaThl 2-4
ArperaTHO-CBEpWNbHbIE, arperaTHO-PacTOYHbIE CTaHKK 1-3
Tsxenble TOkapHble, TOKAPHO-KapycesibHble CTaHKK 3-4
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PacyeT UMCNEHHOCTM CTAHOYHMKOB MO YUCTY CTaHKOB /1S MEpeMeH-
HO-TIOTOYHOM, MPSMOTOYHON W HEMPEPLIBHO-MOTOYHOM (hOPM OpraHu3aLmu
paboTbl Ha YUacCTKe OCYLLECTBASETCS Mo (opMye:

Cn-®-K3-Ku
Peom=—— """~
Dp-Km

roe @ - shdeKTMBHbIN rofoBoit (OHA BpEMeHM paboTbl 06opyaoBaHus; K3
n Kn — koapdurumeHTbl 3arpy3kn 1 MCrnonb3oBaHus 06opyaoBaHUs
(Tabnuua 11); ®p — adexTnBHLIN HOHA BpeMeHn paboTbl CTa-
HOYHUMKA; KM — KO3DUUMEHT MHOrOCTaHOYHOMO 06CNYXNBaHUS.
Tabnuua 11
PekomeHayeMble 3HaYeHns Ko3hPULMEHTOB 3arpy3ku
M MCNONb30BaHUA ANS OTAENbHbIX BUAOB CTAHKOB

r

r KoabmumeHT 3arpysku Koabduumen uc-
pynna obopyaoBaHus nosb30BaHust 06opy-
060pyA0BaHMS K; [0BaHMA K,
YHuBepCcanbHble CTaHKK 0,8 0,9
ABTOMaTbI 1 NONYyaBTOMAThI:
OaHownuHaenbHble 0,85 0,85
MHorownuHaensHble 0,9 0,8
CneumanbHble W arperatHble CTaHKW 0,9 0,8
ABTOMaTUYECKME JIMHUM C XKECTKUMU 0,9 0,75
CBA3AMU
CraHkm ¢ 4ny 0,9 0,85

HeobxoanMo yunTbIBaTh, YTO KOI(PMDOUUMEHT MHOMOCTAHOYHOro 06-
CNY)XXMBaHWS MOKa3blBaeT KOMMYECTBO CTaHKOB, OBCNYXWMBaeMblX OAHUM pa-
6ounm. Mpu paboTe Ha ABYX MM HECKOMbKUX CTaHKaxX pacrofioXeHue WX
[O/MKHO 6bITb TakuM, YTOObI 3aTpaThl BPEMEHW Ha Nepexoabl OT OHOro CTaH-
Ka K Apyromy 6binv MWHWManbHbI, @ OpraHbl YNpaBieHus CTaHKaMu Haxoau-
NNCb Ha KpaTyallueM paccTosiHMK B Hanbonee ynobHoM mecTe.

KonnuectBo cOopLUMKOB 1 criecapeit onpegenseTcs no dpopmyne:

Pc = ’
DPpm
roe T — TPyAOEMKOCTb COOTBETCTBYIOLIEro Buaa paboT B uen-y; OpMm — a¢-
ekTUBHBIN roaoBol ¢oHA BpemMeHU paboTbl paboyero mMecta cbop-

wmka (Tabnuua 8).

Mpn noToyHoM cBopke HeobxoaMMo npeaycMaTpuBatb A0 5%
«CKONb3ALWMX» pabounx ANns 3aMeHbl BPEMEHHO OTCYTCTBYIOLMX MO OTHOLLe-
HUIO K 0bLweMy yncny paboumx-c60pLUMKOB.

[anee HeobxoanMMo onpefennTb obLlee YMCo OCHOBHbBIX NMPOU3BOA-

CTBeHHbIX pabounx P, s .
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B ycnosusax Cele)IIHOFO M MacCCcoBOro npounsBoAacTBa Ans 06CJ'IY)KMBa'
HUA CTaHKOB B COCTaBe pa6OLIMX npeaycMaTpuBatoT HalaA4ynKoB P yncno

Han !
KOTOPbIX OnpeaenstoT Mo HopMaTMBaM OOCIY>XMBaHUS, YCTaHOBNEHHbIM ANs
Kaxxaoro Tuna obopyfnosaHus. Tak, HanpuMep, OAWH HanagyMk No HopmaTu-
BaM obcnyxusaet [3]:

— 11-18 TOKapHbIX CTAHKOB,

— 5-12 arperaTHbIX CTaHKOB,

— 8-18 yHuBepcanbHO-WAMQOBanbHbIX CTAHKOB,

— 4-10 TOKapHbIX CTaHKoB ¢ Yy,

— 8-16 cBepnubHbIX 1 pe3sepHbIx ¢ YIMY,

— 3-6 MHorouenesblX CTaHKOB U POBOTU3MPOBAHHbLIX TEXHOOrMYe-
CKWX KOMINJIEKCOB,

— 5-8 cbopoYHbIX aBTOMATOB M NOJlyaBTOMAaTOB,

—  4-6 cbopouHbIx TIM.

B ycnoBusiX €aMHUYHOrO U MEIKOCEPUMHOrO MPOM3BOACTBA MCMOSb-
30BaTb Hanag4MKoOB Ha YHMBEpPCanbHOM 060pyAoBaHMM He pekomeHayeTcs. B
3TUX YCNOBUSX Hanaaky 0bopyaoBaHWS OCYLLECTBASHOT BbICOKOKBaNUGpULUMpPO-
BaHHble paboune.

Mpu onpeaeneHny KonuMyecTBa HanagyvMkos P

Han

Heobxoaumo npwu-

HATOE MX YUC/IO YMHOXWUTb Ha KOIMYECTBO CMEH.

K BCriomMoraTenbHbIM TaKXe OTHOCATCS pabouyne, BbIMOSHSAOWME TeX-
HUYyeckoe 06CNyXKuMBaHME MPOWU3BOACTBEHHBLIX YUACTKOB M JMHUMIA: paboune
PEMOHTHBIX U UHCTPYMEHTAsIbHbIX CyX6, TPaHCMOPTHbIE M NMOACO6HbIE pabo-
ume, y6OpLUMKM NPOU3BOACTBEHHBIX NMOMELLEHUI, paboyne CKaaoB U Knalo-

BbIX W T.A. YKPYMHEHO YMC/IO TaKuX BCrOMOraTenbHbix pabounx P, onpeae-
MM u3 pacdeta 20-25% OT uucna OCHOBHbIX NMPOW3BOACTBEHHbLIX paboumx

P

npZ *

Mpu peTanbHOM MPOEKTUPOBaHWKM BCroOMoraTenbHblX Cnyx6 (ans
YC/IOBUIA MHOTOCT@HOYHOrO OBCNYXXMBaHWUS, MpU MpUMEHEHUU 6e3MoaHOM
TEXHOMOMMN U T.A.) YMCIO BCrioMoraTenbHbIX pabounx OnpeaensioT no Hop-
MaM o6cnyxuBaHusi, Mbo B 3aBUCMMOCTU OT TPYAOEMKOCTU BbINOSIHSEMOrO
obbema paborT.

K uHxeHepHo-TexHn4yeckum pabotHukam (MTP) yyactka oTHOcATCS
NHXXEHEPbI-TEXHOMOMM M TEXHUKW. 3a@ y4aCcTKOM Takxke MOryT 6biTb 3akpenne-
Hbl 3KOHOMWCTbI, HOPMWUPOBLLUMKKN, MEXaHWKW, SHEPreTUKn u ap. Ansa ykpyn-
HEeHHbIX pacyeToB Konnyectso UTP pgonyckaeTcs onpefensite B 3aBUCMMOCTU
OT YMCna OCHOBHbIX MPOU3BOACTBEHHBIX pabounx no Tabnuue 12.
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Tabnuua 12
YucneHHocTb VTP ang mexaHnyecknx n c6opoyHbIX NPON3BOACTB

Mpoun3soacTso Yucno UTP B % OT umMCna OCHOBHBIX MPOW3BOACTBEHHBIX pabounx
EavHnyHoe CpenHe-cepuitHoe KpynHo- Maccosoe
1 Menkocep. cepumHoe
MexaHunyeckoe 18-24 16-22 15-21 15-20
C6opoyHoe 9-12 8-11 8-10 7-10

YucneHHocTb UTP okpyrnsitoT A0 6nmxaiilero 60nbllero 3HayeHus.
Konuuectso UTP gomkHo 6biTb He MeHee 1 Ha Kaxxayto pabouyto cMeHy.

3a y4acTKOM Takxe MOryT BblTb 3aKpensiieHbl KOHTPOoepbI.

YMCno KOHTPONepoB MOXHO onpeaenuTb No gopmyne:

P P npx
* H
0

roe Pnpz — UMCNIEHHOCTb OCHOBHBIX MPOM3BOACTBEHHbIX pabounx; ),

HOpMa 06CNY>XWBaHMSI KOHTPONEPOM NPOM3BOACTBEHHbLIX Pabo-
ymx. [ng MexaHW4ecKux y4acTKOB B YC/IOBUSIX €AMHUYHOrO,
MENKOCEPUMHOIO U CEPUMHOrO MpoM3BOACTBA cocTaBnsieT 10
yenoBsek, AN MexaHOCOOPOUHbIX YUYacTKoB — 12-13 yenosex.

OnpepensioT obluee yncnio paboTatolumx Ha yyactke Py, cyMmupys
KOMIMYEeCTBO paboTaroLLmMx No KaXkaoW KaTeropum.

CocraBsieHue NJIaHUPOBKMN yyacTKa
MexaHnuyeckoi 06paboTku
OnpenenexHune npon3BOACTBEHHOM MIOLaAN yYacTKa
MpOM3BOACTBEHHYIO MMIOWAAb YYacTKa MeXaHU4YecKon obpaboTku
Snp MOXHO onpeaenvTb N0 HOpMaM NPOM3BOACTBEHHON NIOLLAAM, NPUXOAS-
LLieiiCst HA OAWH CTaHOK UM 0AHO paboyee MecTo: Snp=Sya.np xCp,

rae Sya.np — YAenbHas obLas nnowaab, NpUXoasLLascs Ha OAMH CTa-
HOK (OpUEHTUPOBOYHO 20-45 M?), Cp — KO/IMYECTBO CTaHKOB (paboumx MecT)
Ha y4acTke MexaHW4eckol 06paboTku.

lMnaHupoBKka pabounx MECT Ha yyacTKe MexaHu4ecko# o6paboTku

Pabounm MecTOM HasblBaeTCs NepBUMYHOE 3BEHO MPOW3BOACTBA, OT
KayecTBa paboTbl KOTOPOro 3aBUCAT pe3ynbTaTbl AEATENbHOCTU BCEro npes-
npusTHS.

B 3aBMCMMOCTU OT coAepXKaHus onepaumn 1 opraHusauum ee npose-
[leHnsl B cocTaB paboyero Mecta MOryT BXOAWTD:

—  pasnnyHoe TexHonornyeckoe obopyaoBaHue;

— Hakonutenu ¢ nonydabprkaTamMun U rOTOBbIMU U3LAENUSMU;

— CpeAcTBa aBTOMATWUYECKOW 3arpy3ku U pasrpysku 06opyaoBaHus
(pob0oTbl, MaHUMYNSTOPLI U T.4.);

—  PEXYLIMIA U KOHTPOJIbHO-M3MEPUTENbHbI UHCTPYMEHT;

— pasnuyHas 0CHacTKa;
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—  CPEeACTBa TEXHUYECKOro 0BCNYXUBaAHWUS 1 OXpaHbl TPYAA;

—  3M1EMEHTbI CUCTEMBI YNPAB/EHUS.

OCHOBHOI# 3aa4ei NPOeKTUPOBaHMS paboyero MecTa sIBASIETCS CO3-
[aHue Takoro pacronoxeHusi 0b6opynoBaHUs, 3aroTOBOK, FOTOBbIX AeTanel u
OCHACTKM, NpW KOTOPbIX OTCYTCTBYIOT JIMIUHWE M HEPALMOHASbHBIE ABWKEHS
1 NpUEMbI, MaKCMMasibHO COKPALLIAIOTCS PacCTOsSHUS NepeMelLeHns paboyero.

oo [ 22 i

a) &) 8) 2)
Puc. 2. Bapl/IaHTbI pa3MeLleHnsa CTaHKOB OTHOCUTESIbHO TPaHCNOPTHbIX CPEACTB:
a — NpoAosbHoe; 6 — NonepeyYHoe; B — Yr0BOE; I — KOMbLIEBOE

MpoaonbHOe pacnonoXeHWe CTaHKOB MO OTHOLIEHMIO K TPaHCMOpT-
HOMy CpeacTBy wnu npoesgy obecrneunBaeT 6naronpusiTHble YCnoBusS ANs
MexaHu3aumMm 1 aBTOMaTM3aLMU MEXOMEPaLMOHHOro TPaHCMNOPTUPOBAHUA U
obcnyxusaHus paboumx mMect. MNpu nonepeyHoM pacnosioKeHUn CTaHKoB 06-
CNyXwuBaHvWe pabounM yxyallaeTcs B CBSI3W C yAasfieHWeM ero OT KOHBeliepa,
0[iHaKO, MPU UCMONb30BaHNN ANt aBTOMaTUYECKOW 3arpy3ku CTaHKOB MaHu-
NYNsSTOPOB WM MPOMBILAEHHBIX PO6OTOB 3TOT HEAOCTATOK WCMPaBASETCs U
obecneynBaeTcs KOMMAKTHOCTb y4yacTka. PacnonoxeHue CTaHKOB MoA YriioM K
npoesgy MpUMEHSIIOT ANS MpPYTKOBbIX aBTOMAaTOB, PAaCTOYHbIX, MPOAOSbHO-
CTpOranbHbIX U APYrux CTaHKOB, AJIMHA KOTOPbIX 3HAYUTESIbHO MpeBbiaeT
WMPKWHy. MNpyTKOBble aBTOMAThLI NPV 3TOM pa3MeLLaloT 06bIYHO 3arpy304HbIMU
yCTpOWCTBaMU K npoe3agy Ans obneryeHus ycTaHOBKM MpPyTKOB. KonbLeBoe
pasMelleHe CTaHKOB 6n1aronpuaTHO Ans MHOroonepauvoHHoro obcnyxuea-
HWSI, HO CO3JaeT TPYAHOCTM AN UCMONb30BaHUS MEXOMNepaUmoHHOro TpaHC-
nopTa 1 MHXeHEPHbIX KOMMYHUKaLWIN.

[ns n3obpaxeHns KOHTypoB 060pyaoBaHWs MCMONb3yoTcs 6ubnmo-
TEKW TEMMNNETOB C yKa3aHueM pabouyero nMpocTpaHCTBA M PacrofioXeHUs pa-
6ouero. Temnner — 3T0 nfockas MacwrtabHas mMoaens 06opyaoBaHWs, U3ro-
TOBMSiEMas Npy NoMoLm GOTOMOAENBHOIO NPOEKTUPOBAHUA UKW APYTrMX CMo-
cob0B KOMMPOBaHWsl. TEMMMETb MMEKTCS B NacrnopTax CTaHKOB (MOXHO Haii-
™ B ceTu WHTepHeT). MHorve oTeuectBeHHble CAMMP umetoT 6GoraTeime
6ubnuotekm TemnneTos.

Mpu nnaHnpoBke paboyero mMecta Heob6xoAMMO NokasaTb Pacrono-
XeHune paboyero ¢ NOMOLLbIO YCIOBHOro 0603HaueHus. MNoa Horamu pabouero
[O/MKHA pacnonaraTtbCs CneumasnbHasl AepeBsiHHas pelueTka, npefHasHayveH-
Has ans obecneueHuns 6e3onacHoCTM paboTatolero U M30asAUMn ero oT BO3-
MOXXHOIO MOPAXEHNS 3NEKTPUYECKMM TOKOM. BO3MOXHO MprMeHeHne BMecTo
[lepPEBSIHHON peLleTKM Pe3nHOBbIX KOBPUKOB. OTCYTCTBME MOAHOXHOW pelueT-
K1 AOMNYCKaeTcs npu BbiNOAHEHUK paboT cuas unm B ClyyYae UCMoNb30BaHus
060pyA0BaHUS C HU3KUM NOABOAMMBIM HANPSDKEHUEM SNEKTPUYECKON CETU.
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Mpn npoekTMpoBaHUM y4acTka HeobxoaMMO npedycMOTpeTb Mpa-
BU/IbHYIO YCTaHOBKY MeTasnnopexyluero obopynosaHus. CTaHKu B Lexax yc-
TaAHAB/MBAKOTCA HEMOCPEACTBEHHO Ha MOJY, Ha MHAMBUAYANbHBLIX MK 06LMX
ANsl HEeCKONbKUX CTaHKoB dyHAaMeHTax, a Takxke Ha Bubpoonopax. Heno-
CPeaACTBEHHO Ha MOy YCTAHABAMBAIOT NiErkMe 1 cpegHue CTaHku obliero Ha-
3HayeHus, Npu ycnosuu, 4Yto Bubpauum He 6yayT BAMATbL Ha paboTy Apyrux
CTaHkoB. OTAenbHble MyHAAMEHTbI AN CTAHKOB He AOMKHbI bbiTb CBSA3aHbl C
pyHOAMEHTOM 3AaHMs. 3anoxeHne yHAaMeHTa U ero naowaab 3aBUCST OT
XapakTepa [eUCTBYIOIMX MNpU paboTe Ha CTaHKe ycunuin u TpeboBaHWM,
npeabsBAsSeMbIX K TOYHOCTU CTaHKa. Pa3Mepbl yHAAMEHTOB OMNpeaensitoTcs
KOHCTPYKTUBHBIMU U TEXHONIOMMYECKUMIN cOObpaXKeHnsaMu. BeicoTy dyHAameH-
TOB MPUHWUMAIOT AN CTaHKoB Maccou Ao 10T. — paBHoi 0.6, Ans CTaHKOB
maccoit 10 -12 7. — 1 M., ansa 6onee TsXKeNbiX CTaHKoB — 1.5-2 M.,

Kaxxpas egvHuua obopyaoBaHus ydacTka AoSDKHA cHabkaTtbcs on-
peaeneHHbIM HabopoM 3HEProKOMMYHMKaUMA, HEOBXOAMMBIX NS paboTbl Kak
camMoro 060pyAoBaHus, TaK U Ast BbIMOJTHEHWS] TEXHOMIOMMYECKMX Onepaumii B
COOTBETCTBUM C TPebOBaHWSIMKU OXpaHbl Tpyaa U noxapHoi 6esonacHocTy. K
TakoMy Habopy OTHOCATCS: MOABOAbI 3IEKTPOSHEPrMM BLICOKOIO M HWU3KOMO
HanpsKeHWI, OKaToro Bo3ayxa, 3alUMTHOE 3a3eM/IEHVE UNW 3aHyneHune, noa-
BOJ, ra3oB (a30T, BOAOPOA M T.A.), BbITSXKHASA BEHTUNAUMS, MUTbEBas BOAA,
CTOYHas KaHanusaums u ap.

Puc.3. PasMelleHre CTaHKOB C YYETOM PacCTOsiHUIA OT Npoe3za,
OTHOCMTESIbHO APYr ApYra, OT CTEH W KOMOHH 3AaHus
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BeironHeHne naaHMpoBKM yyacrka.

MnaHnpoBKa yyacTka — 3TO MnaH pacnonoXeHUs NPOU3BOACTBEHHO-
ro, NOLbLEMHO-TPAHCMOPTHOrO U ApYroro 060pyAoBaHuUs, UHXXEHEPHbIX ceTel,
pabounx MecT, Npoe3aoB, NPoXo4oB W Ap. MNaHMPOBKY yvacTKa BbIMOMHAOT B
macwTabe 1:50, 1:100 wnnm 1:200.

B npouecce nnaHuposku pabounx mect byaem pyKkOBOACTBOBATHCA
cnegylowmMn npuHUMnamm: obecrneyeHne npssMOTOYHOCTY MPOU3BOACTBEHHO-
ro MpoLecca, UCKIYEHME MO BO3MOXHOCTU BO3BPATHBLIX ABMXKEHUI FPy30ro-
TOKOB; KOMMaKTHOCTb, T.€. UCMOJSIb30BAaHNE MUHUMAJIbHON NMPOM3BOACTBEHHOM
naowaan Ana pasMelleHns yyacTka; UCrnosib3oBaHue Hanbonee 3KOHOMUYHbIX
NporpeccMBHbIX BUAOB TPAHCNOpTa.

Mpun pasmelyeHnn obopyaosaHns Heobxoammo obecneunTb yCTaHOB-
NeHHble HOPMbl PacCTOsSiIHUA Mexay obopyaoBaHMEM NPU PasfNYHbIX BapuaH-
Tax WX pacrofioxxeHusi. HopMbl paccTosiHWiA, NpuBeaeHHbIe B Tabn. 10 u obo-
3HaYyeHHble Ha puc.3, 3aBUCAT OT rabapuTHbIX pa3MepoB ob6opyaoBaHUS U
YKa3bIBAOT PacCTOSIHUS OT KpalHMX MOMOXKEHUIA ABMXKYLLMXCS YacTel CTaHKa
[0 OTKPbIBAIOWMXCS ABEPEi CTaHKOB, YCTAHOBJMIEHHbIX OTAENIbHO CTOEK M
wkadoB CUCTEM YNPaBAEHUS, KOMIOHH U CTEH 3A4aHus.

Tabnuua 13
HopMbI paccTosiHWI MpU pa3MeLLeHNM CTaHKOB

Hanbonbluni 13 rabapuTHbIX pasMepoB CTaHka
PaccrosiHue B MN1aHe, M
[o18 1,8-4,0 ] 4,0-8,0 Cs. 8,0

Ot npoe3pa po:

(DpOHTamNbHON CTOPOHbI CTaHKa — (a) 1,6/1,0 1,6/1,0 2,0/1,0 2,0/1,0
ThIIbHO CTOPOHbI CTaHKa — (6) 0,5 0,5 0,5 0,5
60KOBOM CTOPOHbI CTaHKa — (B) 0,5 0,5 0,7/0,5 1,0/0,5

MexXay CTaHKaMu Mpu PacrionoXeHWn WX:
"B 3aTbINOK” — (1)
ThifIbHBIMW CTOPOHaMM ApYr K Apyry — (&) 1,7/1,4 |1,7/1,6 | 2,6/1,8 2,6/1,8

6OKOBbIMM CTOPOHaMM ApYT K Apyry — (e) 0,7 0,8 1,0 1,3/1,0
OHTa/bHbIMM CTOPOHaMM ApYr K [ u
g)gm O6Cﬂy>KVIBaHVIVIpOﬂHVIM pgéquMEyry 0,9 0,9 1,3/1,2 1,8/1,2
0AHOrO CTaHKa — (K) 2,1/1,9 |2,5/2,3 2,6 2,6
[ABYX CTaHKOB — (3) 1,7/1,4 11,7/1,6 1,7 1,7
Mo KonbLeBoi cxeme — (1) k=0.7m 2,5/1,4 |2,5/1,6 - -
OT CTeH, KONoH f0:
(POHTANLHOIA CTOPOHBLI CTaHKa —(11) 1,6/1,3 |1,6/1,5 1,6/1,5 1,6/1,5
ThISIbHOW CTOPOHbI CTaHKa — (M) 0,7 0,8 0,9 1,0/1,9
60KOBOM CTOPOHbI CTaHKa — (H) 1,2/09 |[1,2/0,9 1,2/0,9 1,2/0,9

B uncnutene AaHbl 3HaYeHUst 4N eANHUYHOTO, MeﬂKOCGpMVIHOFO [ CepMVIHOFO npou3BoacTBa, B
3HaMeHaTeNe YKa3aHbl 3Ha4eHna ansa prnHOCGpMﬁHOFO ¥ MacCoBOro Npou3BOACTBa

Ha nnaHupoBKe y4yacTka MOryT BbiTb MOKa3aHbl KOMOHHbI, €ClIM OHU
ronagaloT Ha paccMaTpUBaEeMbIii YUacToK. Bosne Kaxaoro cTaHka ykasbiBa-
I0TCS TOYUKM NOABOAA SHEPrOKOMMYHMKALMIA: 3M1EKTPOKAbENs, CKaToro BO3Aay-
Xa, 3MynbCUKM, Macna v T.A4.
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TexHudeckne TpeboBaHus, NpPeAbsBASIEMblE K MPON3BOACTBEHHLIM
yyacrtkam

Hanbonee pacnpocTpaHeHHble TexHuveckne TpeboBaHus, npeabsiB-
nsieMble K y4acTkaM MexaHU4eckol 06paboTku:

1. K obopynoBaHuio obecneumBaeTcs MOABOL MEPEMEHHOrO 3neK-
TPUYECKOro Toka HanpshkeHveM 380B.

2. TemnepaTtypa Bo3ayxa B Tennoe Bpems roga 20-25 C°, B xonoa-
Hoe Bpems roga 18-20 C°

3. CkopocTb ABwxeHus sosayxa 0,2-0,3 m/c

4. BnaxHocTb Bo3ayxa 40-60%

5. OcTtanbHble KaMMaTuyeckue ycrnosus B cooteeTcTeum ¢ FOCT
12.1.005-88

6. OcBeLleHHOCTb Npu cMcTeMe KOMBMHUPOBAHHOMO OCBELLEHNS He
MeHee E=200 nk

7. MoxapHas 6e3onacHocTb B cooTBeTcTBMM TOCT 12.1.004-91

8. [laBneHune oxkartoro Bo3ayxa B cetn 0.6 MMa (nnm 1,2 MMa).

9. dnekTpobesonacHocTb B cootBeTCTBUM ¢ TOCT 12.1.030-81

CrnpOeKTMpOBaHHbI MPOU3BOACTBEHHbIN YYaCTOK MPUBOAWUTCA CTy-
[EHTOM B TeTpaau Unu Ha nucte dopmata A3. MnaHnpoBKka cHabxaetca Tab-
NWLUEN, B KOTOPOM YKa3blBAeTCA MNO3MLMSA, HAaMMEHOBAHWE M KOMMYECTBO 060-
pYIOBaHMS, PacrosioXeHHOro Ha y4acTKe.

JlutepaTypa

1. JasblgoBa W.B. TexHonornyeckas noarotToBka MalMHOCTPOUTENb-
HbIX Npon3BoAcCTB: yyeb. nocobue / U.B. daBbigoBa, B.A. JlebeneB. — PocToBs-
Ha-[oHy, 2018.

2. NonoB M.E. [MpoekTupoBaHuMe 3aroToBok: y4deb. nocobue /
M.E. Monos, W.B. daebiaosa. — PoctoB-Ha-[loHy: AI'TY, 2014.

3. FOCT P53-46-4-2009 «OTNnBKN U3 METAS/I0B M CM1IaBOB».

4. TOCT 7505-89 «[MOKOBKM CTasibHblE LUTAMMOBAHHbLIE».

5. TamapkuH M.A. MpoekTMpoBaHMe MexaHOCOOpO4YHOro MpPOM3BOA-
ctBa: y4eb. nocobue / M.A.TamapkuH, .A.lNpokoney, B.H.AkceHoB n ap. —
PocToB-Ha-[loHy: W3paTtenbckuit ueHTp ArTY, 2014,

B nevatb 20.02.2023 r.
®opmat 60x84/16.06b€M 3,0 ycn. n.n.
Tupax 30 3k3. 3aka3 N2 50. LleHa cBo6oaHas

OTtneyaTtaHo B Tunorpacdmm n3gaTenbckoro LeHTpa ArTy
AZpec yHMBepcuTeTa M nonurpaduyeckoro NpeanpusaTms:
344000, r. PocTtoB-Ha-[loHy, nn. MarapuvHa, 1.
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