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Pa3padoTka cBepJIMJILHON onepanumn
Yactsb 1 (2 yaca)

3. MeToauka BbINOJIHEHUS Pa0dOThI

3.1  OcHOBHBIE  TeopeTH4YeCKHE  MOJOKEHHUSI 1O  pa3padoTke
TEXHOJIOTHYEeCKOM onepamuun

[1], c.1-34. [3], ¢. 253-264.

3.1.1. OcHOBHBIE TEPMUHBI, OTHOCAINECH K TEXHOJOTHYECKOI onepanuu

lIpouzeoocmeennsiii npoyecc (I111) — COBOKYITHOCTb BCEX ACHCTBUI JIOJEH U
OpYyAHiA MPOU3BOJICTBA, HEOOXOAMMBIX HA JAHHOM MPEINPHUATHH JJI U3TOTOBICHUS U
PEMOHTA BBIITYCKAEMbIX U3/ICTUH.

Texnonoeuueckuti  npoyecc  (TII) — wyacte IIII  conepxariero
I[eJICHANPABJICHHBIE JEUCTBUS IO WM3MEHEHUIO W TOCJEAYIOIIEMY OIpPEIeICHUIO
COCTOSIHUS MTPEIMETA MPOU3BOICTBA.

Texnonoeuueckas onepayusi — HSTO 4YaCTh TEXHOJOTMYECKOrO IMpoIEcca,
BBITIOJIHSIEMAasi HETIPEPHIBHO HA OJIHOM pabodyeM MECTEe HaJl OJJHUM HJIA HECKOJIbKUMU
OJTHOBPEMEHHO 00pabaThiBA€MbIMU WU COOUPAEMBIMU U3JEIUSIMU OJHUM WIIU
HECKOJbKUMH pabounmu. Hampumep, TOKapHbIe ONEpalMM, BBIIOIHIEMbIE Ha
TOKApPHOM CTaHKE.

Pabouee mecmo — 3TO  y4acTOK  MPOW3BOACTBEHHOM  IUJIOIIAJIHU,
MpeHA3HAYCHHBIN Il BBITIOJIHEHUS! ONpPEICICHHON paOOThl OJHUM WM TPYMION
pabouux.

Yemanos — 53TO 4acTh TEXHOJIOTMYECKOW OIMEpalliu, BBIMOJHIEMas IpU
HEM3MEHHOM  3aKpeIUIeHHH o0pabaThlBaeMbIX 3aroTOBOK WM  CcOOMpaeMon
cOopouHOi enuHuIlbl. Hampumep, 3TO 4acTh TOKApHOU ONEpaIiu, BBIMOIHIECTCS MPU
00paboOTKe 3aroTOBKU C OAHOW CTOPOHBI. [[J1sl TOueHHs 3arOTOBKH C JPYroil CTOPOHBI
Ha JJaHHOM omeparuyi HeoOX0IUM BTOPOH YCTaHOB.

llo3uyuss — 510 (UKCUPOBAHHOE TMOJOKEHUE, 3aHUMAEMOE€ HEU3MEHHO
3aKperIeHHON 00pabaThiBaeMOM 3arOTOBKOM MJIM COOMpaeMoii cOOPOUHOMN eTMHMIICH
COBMECTHO C TIPUCTIOCOOJICHUEM OTHOCUTEIHHO HHCTPYMEHTA WU MOABUKHOM YacTh
o0OpyZOoBaHUs JJi BBIMOJTHEHUS OMPEICICHHOW YacTH orepanuu. Hampumep, Ha
dbpesepHOIl  omepaiuu, BBINOJHAEMOW Ha TOPU3OHTAIBHO-(QPE3EPHOM CTaHKE
3arOTOBKHM, YCTAHABIMBAIOTCSA HAa IOBOPOTHOM CTOJI€, 3aKPEIJIECHHOM Ha CTOJIe
ctanka. HeoO6xonumo o0paboTaTh 4YeThIpe TJIOCKOCTH 3arOTOBKH, PACIOJI0KCHHBIC
o yriaoMm 90° onna k apyroil. Ha mepBoit mo3uiuu oOpabaThIiBaeTCsl MIOCKOCTD,
oOparieHHas K IMUHAETI0 CTaHKa. 3aTeM Ha TPeX MOCIEAYIOIMNUX MO3HIIHMIX TOCIe
MOBOPOTOB CTOJIA C 3ar0TOBKOM Ha 90°, hpe3epyroTcs Apyrue miIoCKOCTH.

bazuposanue — npuaanue 3aroToBKe WK U3ACIHIO TPEOyeMOIo MOJIOKEHUS
OTHOCHUTEJILHO BRIOPAHHOW CUCTEMBI KOOPJIUHAT

3akpennienue - TPUIOKEHHE CUJI M Tap CWI K TpeaMery Tpyaa s
obOecrieueHus MMOCTOSHCTBA €T0 MOJI0XKEHUS, JOCTUTHYTOTO MPY 0a3UpOBaHUMU.



basoii — Ha3pIBaeTCs MOBEPXHOCTh WM BBIMOJHAIOIIEE Ty XK€ (PYHKIIHIO
COUYETaHMsI MOBEPXHOCTEH, OCh, TOUKA MPHUHAJIEKAIINE 3arOTOBKE WM U3JEIHIO U
UCIIOJIb3yeMasi pu Oa3upOBaHUU.

Koncmpyxkmopckoti 6a3zoti Ha3biBaeTcsl 0a3a MCHOIb3yeMasl Ui ONpeneIeHUs
MIOJIO’KEHUS JeTalId WK COOpPOYHOM eAMHULIBI B n3enuu. C KOHCTPYKTOPCKOM Oa3oii
oOpabaTpiBaeMasl MOBEPXHOCTh WM €€ OCh CBsI3aHa KOOPAMHUPYIOIIUMHU pa3MepaMu
WJIM COOTHOIIEHUSIMU (TIapajIeNbHOCTh, IEPIEHAUKYISIPHOCTD U T.II.) HA YEPTEXKE

Texnonozuueckoii 6azoii — Ha3pIBaeTCA 0a3a, UCIOIb3yeMast Ui ONpeAeTICHUS
MOJIOKEHUS 3aTOTOBKHU WJIM M3ENHSI IPY U3TOTOBJICHUH HIIM PEMOHTE.

Hszmepumenvnass 6a3za — 06a3a, ucnonb3dyemas JUIsl  ONpeAeTeHUs

OTHOCHUTEIBHOT'O MOJIOKEHHS 3aTOTOBKH MJTM U3JIETUS U CPEJICTB U3MEPEHHUS

Texnonocuyeckuil nepexo0 — HTO 3aKOHYEHHAs YacCThb TEXHOJOTMYECKOM
olepaly, BBINOJHSEMass HaJ OJHON WM HECKOJIBKMMM IOBEPXHOCTSIMH J€TallH,
OJTHOBPEMEHHO 00pa0aThIBA€MbIMU OJHUM HJIM HECKOJBKUMHU HMHCTPYMEHTaMu 0Oe3
U3MEHEHUs WIM TNpU aBTOMATUYECKOM H3MEHEHHUU PEXUMOB pabOThl CTaHKAa.
Hanpumep, Ha TOKapHOW omnepauuu TNPOU3BOAUTCA 00pabOTKa CTyHeHYaTou
3arOTOBKM Bajla C IpaBOM CTOpPOHbL. Ha NEpBOM TEXHOJOIMYECKOM IEPEXOJE
IPOXOJHBIM YIOPHBIM pEe3IOM OyJeT o0padaTbiBaThbCs KpalHssS ILWIMHIpHYECKas
IIOBEPXHOCTb C OIPEACIICHHBIMU PEXUMaMU: CKOPOCTBIO pE3aHus, IoJadyed Hu
ryouHoil. Ha mocnenyronmx TEXHONOTMYECKUX Iepexonax OyAayT oOpaboTaHbI
JPYTUe TIOBEPXHOCTH.

Bcnomocamenvhuiti nepexod0 — 3TO 3aKOHUEHHAs YacTh TEXHOJIOTHYECKOM
olepanuy, cocrosuias M3 JACHCTBUM 4YeNOBEKa WM OO0OpYyAOBaHMS, KOTOPbIE HE
COMPOBOXKAETCS U3MEHEHUEM (POPMBI, Pa3MEPOB U IIEPOXOBATOCTH MOBEPXHOCTEN
npeaMeTa TpyAa, HO HEOOXOAMMBI ISl BBINOJHEHHS TEXHOJOTMYECKOro Mepexonaa
(HampuMep, yCTaHOBKa 3arOTOBKH, CMEHA HHCTPYMEHTA).

Pabouuti x00 — 5TO 3aKOHYEHHas: YacTh TEXHOJOTMYECKOTO Iepexona,
COCTOSIIAs U3 OAHOKPATHOI'O MEPEMEIIEHUSI MHCTPYMEHTA OTHOCUTENIBHO 3arOTOBKH,
COIMPOBOXAAEMOI0 HM3MEHEHUEM (OpPMBI, pPa3MEpOB, KadecTBa IOBEPXHOCTH U
CBOMCTB 3aIrOTOBKH.

Bcnomozamenvuulii  x00 — 3TO  3aKOHYEHHAsT YacTh TEXHOJIOTMYECKOM
olepalyry, COCTOSANIasi U3 OJHOKPATHOIO MEPEMELIEHUSI HHCTPYMEHTAa OTHOCUTEIBHO
3arOTOBKM, HE CONPOBOXKIAEMOIO0 HW3MEHEHHEM (OpMbI, pa3MepoB, KauecTBa
MOBEPXHOCTU UJIM CBOMCTB 3arOTOBKH, HO HEOOXOAMMOTO JUIsl MOATOTOBKU paboyvero
xona. Hampumep, Ha CBEpAWIBHOW ONEpaludyd MpPU CBEPIEHUU OTBEPCTUS C
BEPTUKAJILHOM MOJa4yeil OcCyllecTBIsAeTCs pabdoyui XOJ M TOCHE 3aBEpIICHUs
CBEPJICHMS 1151 BBIBO/IA CBEPJIA U3 OTBEPCTHS BBINIOJIHAETCS BCIOMOTaTENbHBINA XO/I.

Ilpuem — 3aKOHYEHHAs! COBOKYITHOCTh JIEHCTBUI YeIOBEKA, MPUMEHSIEMBIX MpPU
BBIMIOJITHEHUM TI€peXoAa WM €ro 4YacTh, U OOBEIUHEHHBIX OJHUM LEJIEBbIM
Ha3HaueHneM. Hanpumep, cMeHa pe3na Ha TOKapHO-BUHTOPE3HOM CTaHKE TOBOPOTOM
pesLenepKaresiss BKIIOYAET JEUCTBUS: OTKPEIUIEHUE pe3liesiepKaTesis MOBOPOTOM
PYKOSITKH, IOBOPOT pe3liesiepkaresisa Ha yroil 90° u 3akperieHue pe3ueaepxxares.

Hanaoxa - noaAroToBKa TEXHOJOTMYECKOTO 00OPYAOBAHMS U TEXHOJIOTUYECKON
OCHACTKH K BBITIOJIHEHUIO TEXHOJIOTMYECKOU orepaiuu.



Iloonanaoka -  JONONHUTEIbHAS  PETYJMPOBKA  TEXHOJOTHYECKOTO
obopymoBaHusi ¥ (WIM) TEXHOJOTMYECKOH OCHACTKM TIPH  BBITIOJHEHHU
TEXHOJOTUYECKOW ONepanuu s BOCCTAHOBICHHS JOCTHTHYTBIX IIPH HaJajKe
3HAYCHHI TapaMeTpPOB.

IIpou3600cmeo — 3TO COBOKYITHOCTh TEXHOJOTHYECKHX CHCTEM U CHUCTEM
obecrieueHust UX (PYHKIMOHUPOBAHHS (TEXHUYECKOTO OOCTYKMBAaHUSI M PEMOHTa,
METPOJIOTUYECKOT0 O0ECIeUeHUsT U APYTrHe), MpeIHa3sHaYCHHAs JJIsl M3TOTOBJICHHS
IPOAYKIIUH onpeaeneHHoro HanmeHoBanus i Buaa ('OCT P 50.3.004-99).

Texnonoeuueckasi cucmema — 3TO COBOKYITHOCTh (DYHKIIHOHAIBHO CBSI3aHHBIX
CPEACTB TEXHOJOTHYECKOTO OCHAICHHUS MPEIMETOB U  HCIOIHUTENCH JUIs
BBIMIOJIHEHUSI B PETJIAMEHTHPOBAHHBIX  YCJIOBHSIX  IMPOU3BOJCTBA  33aJJaHHBIX
TexHonornyeckux onepannii u npoueccon (I'OCT 27.004).

PaznuuaroT 4eThIpe YposHs MeXHOI02UYEeCKOU CUCTHEMBL:

a) TEXHOJIOTHYECKOU OTIepaIlvH;

0) TEXHOJIOTUYECKOTO MPoIlecca;

B) TPOM3BOJICTBEHHOTO MOApa3AeiicHus (ydacTka, Iexa, THOKasl MpOW3BOICTBCHHAS
CUCTEMA);

T) NPEANPUSTHS.

Cpeocmea mexnonocuueckozo ocHaujenusi (CTO) — COBOKYNHOCTb OpYAHi
MIPOU3BO/ICTBA, HEOOXOIUMBIX VISl BBIIOJHEHUSI TEXHOJOTUYECKOIO MpoLiecca.

Texnonocuyeckoe ob6opyodoganue - CpeICTBA TEXHOJOTMYECKOIO OCHAIICHHUSI, B
KOTOPBIX JJIS BBINOJHEHUS OMNPENEICHHOM YacTH TEXHOJOIMYECKOro mpolecca
pa3MeIarTCsl MaTepralbl WM 3arOTOBKH, CPEICTBA BO3JACHCTBUSA HAa HUX, a TAKXKE
TEXHOJIOTHYECKAs] OCHACTKA.

Texnonocuyeckas ochacmka - CPEACTBA TEXHOJIOIMYECKOIO OCHAIICHMS,
JIOTIOJIHSIOIINE TEXHOJIOIMYECKOe O0OpYyIOBaHHE JJIsl BBIOJIHEHUS ONpeAeSIEHHON
Y4aCTH TEXHOJIOTMYECKOTr0 MPOLECCa.

Ilpucnocobnenue - TEXHOJOTMYECKas OCHAcTKa, MpeIHa3HaYeHHas JUIsd
YCTAaHOBKH WJIM HAIIpaBJIEHUS MpEeAMETa TpyAa WIM MHCTPYMEHTA IPU BBIIOJHEHUN
TEXHOJIOTUYECKON OIEepaluu

Hucmpymenm -  TEXHOJIOTMYECKash OCHAcTKa, [MpeAHa3HayeHHas I
BO3JICHCTBHS HA MPEAMET TPyAa C LIEJIbI0 U3MEHEHHUS €T0 COCTOSTHUSL.

Mamepuan - UCXOIHBIN TOpeIMET TpyAa, MOTPEOSIEMbIN NJi1 U3TOTOBJIEHUS
U3JIETIHSL.

OchnosHoti mamepuan - MaTteprall UICXOJIHOW 3arOTOBKH.

Bcnomozcamenvuulii mamepuan - Matepuai, pacxooyemblii TIPU BBIOJTHEHUH
TEXHOJIOTHYECKOI0 MpoIiecca TONOJHUTEILHO K OCHOBHOMY MaTepHaIy.

3acomoeka - npenMeT Tpyda, U3 KOTOPOro M3MEHEHUEeM (OpMbI, pa3MepoB,
CBOMCTB. IOBEPXHOCTH U (WJIM) MaTeprasa U3roTaBIUBaIOT AETAIb.

Hcxoonasa 3acomosexka - 3aroroBka Iepel NEPBOM  TEXHOJOTMYECKOU
oreparyen.



Omauexa - HU3ACIINE WUJIM 3aroTOBKa, IIOJYYCHHBIC TCXHOJIOTHYCCKUM MCTOJIOM
JINTBA.

Ilokoska - HU3OCJIINC MK 3arOTOBKA, IIOJIYYCHHBIC TCXHOJOIMYCCKUMU
MCTOJaMM KOBKH, 00BEMHOM IITAMIIOBKH HIJTH BaJIBIIOBKH.
Texnonocuueckas Hopma - PCTIIAMCHTHPOBAHHOC 3HAYCHHUC II0KA3aTCIIA

TEXHOJIOTUYECKOTO TMpoliecca.

Hopma epemenu - perinaMeHTUPOBAHHOE BPEMS BBIMOJHEHUS HEKOTOPOTO
oO0beMa paboOT B OMNPEACICHHBIX TPOU3BOJICTBCHHBIX YCIOBUAX OJHUM WIIA
HECKOJbKIUMH MCTIOTHUTEISIMU COOTBETCTBYIOMICH KBATU(DUKAIIHH.

Hopma noozomosumenvro-3aknouumenvHo20 épemeny - HOpMa BPEMEHHU Ha
MOATOTOBKY PabOuYMX M CPEACTB MPOU3BOJCTBA K BBIINOTHEHUIO TEXHOJIOTUYECKOU
ONEepalny U MPUBEACHUE UX B IEPBOHAYATILHOE COCTOSIHUE MOCIIE €€ OKOHYAHMUSI.

Hopma wmyunozo epemenu - HopMa BpeMEHH Ha BBITOJTHEHUE 00BeMa pabOThI,
PAaBHOU €IMHULIE HOPMUPOBAHUS, IIPU BBITTOJIHEHUH TEXHOJOTHUYECKOUN ONEpaLUU.

Hopma onepamusnoco e6pemenu - HOpMa BpPEMEHM HA BBIIOJHECHUE
TEXHOJIOTUYECKOU OIEpAllUH, SIBIISIIOMIASACS COCTABHOM YaCThIO HOPMBI IITYYHOTO
BPEMEHM W COCTOSIIAasi M3 CYMMBI HOPM OCHOBHOTO W HENEPEKPHIBAEMOTO WM
BCIIOMOTATEIIbHOTO BPEMEHH.

Hopma  ocnoenoco epemenu - HOpMa BpPEMEHH Ha  JOCTHXKEHHE
HETIOCPEJICTBEHHOW 1I€JIM JTAHHOW TEXHOJIOTMYECKOM ONEepalMd WK Iepexoja Io
Ka4eCTBEHHOMY U (WJIM) KOJIMYECTBEHHOMY M3MEHEHHUIO MpeaMeTa Tpyaa.

Hopma ecnomocamenvnoco epemenu - HOpMa BPEMEHM Ha OCYIIECTBIICHUE
JNEeUCTBUM, CO3JAIOIINX BO3MOXHOCTD BBITIOJTHEHUSI OCHOBHOU pabOThI, SBISIOMICHCS
LEJIBI0 TEXHOJIOTMYECKON ONEpaliy WU MEPEXo/ia.

Luxn mexnonocuueckou onepayuu - WHTEPBAI KAICHAAPHOTO BPEMEHH OT
HayaJla J0 KOHIIA TMEPUOAUYECKH MOBTOPSAIOLICHCS TEXHOJIOTHMYECKOW OIepauu
HE3aBUCUMO OT 4YHCJIAa OJHOBPEMEHHO M3TOTOBIEMBIX WJIM PEMOHTHPYEMBIX
WU3CIUM.

Takm e6vlmycka - WHTEpPBAl BPEMEHHM, YEPE3 KOTOPBIA MEPUOIUYECCKHU
MPOU3BOAUTCS BBITYCK HW3ICIUM WJIM 3arOTOBOK OIPEICIICHHBIX HAMMEHOBAHHUM,
TUIOPA3MEPOB U UCIIOJIHEHUH.

Pumm evinycka - KOAMYECTBO HW3AEIWNA WM 3arOTOBOK OIPENEIEHHBIX
HAaMMEHOBaHUM, TUTIOPAa3MEPOB U UCIIOJIHEHU, BBIITYCKAEMBIX B €IMHUIY BPEMEHHU.
Texnonoeuueckuti  pexcum - COBOKYNIHOCTb 3HAUYEHUM  ITapaMETpPOB

TEXHOJIOTUYECKOTO  TpoIlecca B ONPEACICHHOM  MHTEpBAJI€  BPEMEHH.
K mapamerpam T€XHOTOTMYECKOTO MPOLIECCA OTHOCATCS: CKOPOCTh pEe3aHus, M01a4a,
rIIyOuHa pe3aHusi, TeMIlepaTypa HarpeBa Wik OXJaXACHUS U T.1.

Ilpunycx - cnou marepuana, yAajasieMbli C TOBEPXHOCTH 3arOTOBKU B LEISAX
JIOCTUKEHUS 3aJJaHHBIX CBOMCTB 00pabaThIBa€MOM MTOBEPXHOCTH.

Onepayuonnsiii npunyck - TPUIYCK, YAAISEMBbIA MPU BHITOJIHEHUU OJIHOU
TEXHOJIOTUYECKON OTEPaIlHHu.

IIpomedsicymounsiii npunyck - MPUITYCK, YJIadsi€Mblid MPU BBIMOJHEHUH OJTHOTO
TEXHOJIOTUYECKOTO MEPEX0/IA.

Jlonyck mpunycka - Pa3HOCTh MEXAY HAWOOJBIIUM W HAUMEHBIIUM
3HAYEHUSIMU pa3Mepa NPUITyCKa.



Iloocomosumenvro-3aknouumenvHoe  6pemss -  UHTEpBAll  BPEMEHH,
3aTpadyrBaeMblii Ha TIOATOTOBKY WCIIOJHUTENS WJIM HWCHOJHUTENEH € CPEICTB
TEXHOJOTHYECKOTO OCHAIEHUS K BBITIOJHECHUIO TEXHOJOTHMUYECKON OIepaluu U
MIPUBEICHUIO TTOCIEAHUX B TOPSAIOK IMOCIIE OKOHYAHUS CMEHBI U (WJTM) BBITTOJHEHUS
ATOM OTepaIiu sl MApTUH MPEAMETOB TPY/Ia.

llImyuynoe 6pems - WHTEpBAT BpPEMEHHW, pPAaBHBIA OTHOIICHUIO IIMKJIA
TEXHOJOTHUECKON Omeparmud K YUCITy OJHOBPEMEHHO W3TOTOBJISIEMBIX WA
PEMOHTHPYEMBIX W3ACIWNA WM PaBHBIA KaJICHIAPHOMY BpPEMEHH COOPOYHOU
OTIEpAaIIHH.

OcnoeHoe 6pems - 4aCTh IITYYHOTO BPEMEHH, 3aTpauynBaeMasi Ha U3MEHEHHE U
(wK) mocneayroniee OnpeaeieHUe COCTOSIHUS MTpeaAMeTa Tpyaa.

Bcnomozcamenvnoe 6pemsi - 4YacTh INTYYHOTO BpPEMEHH, 3aTpauvdBaeMas Ha
BBITIOJITHCHUE TIPHEMOB, HEOOXOMMMBIX JUIsi  OOECTCUYCHHMs] W3MEHEHHS U
MOCJIETYIOIIETO OMPEIEICHUSI COCTOSIHUA MTPeAMETa Tpy/a.

Onepamuenoe 8pemsi - 4aCTh IITYYHOTO BPEMEHH, paBHasi CyMME OCHOBHOTO U
BCIIOMOTaTeIbHOTO BPEMEHHU.

Bpemsa obcnysxcueanus paboveeo mecma - 4YacThb IITYYHOTO BpPEMEHH,
3aTpaynMBaeMas HCIIOJIHUTENIEM Ha TMOJJCp>KaHUE CPEICTB TEXHOJOTHYECKOIro
OCHAIIIEHUS B pa00OTOCIIOCOOHOM COCTOSIHUHU U YXOJ 32 HUMU U pab0uYUM MECTOM.

Bpemsa na nuunvie nompeonocmu - Yactb TYYHOTO BPEMEHH, 3aTpaynuBaeMast
YEJIOBEKOM Ha JIMYHBIE TIOTPEOHOCTH ¥, TPH YTOMUTEIBHBIX pabdoTax, Ha
JOTIOJTHUTEIHHBIA OT/IBIX.

3.1.2. IlocaenoBareabHOCTh paspadorku TII

HcxonHpiMu TaHHBIMU U1 pa3paboTku TII U BXOIAIIMX B HEro Omeparuii
ABJISIIOTCS: O6a306as UHGOpMaIMs, BKIIOYAIOIIAs YePTEXK JAeTadu, 00beM U MHTEpBAI
BBINTYCKA W3JIETUH; pyKogodsawas WHGOpMalMs, B BUAEC CTaHAAPTOB HA CPENICTBA
TEXHOJIOTUYECKOTO OCHAIIICHUS, HOPMAaTHBOB pPEXKHUMOB 00pabOTKH, BpEMEHH,
MIPUITYCKOB U JIP., CHPABOYHAS, BKIIOYAIOIIAS KATAJIOTH M alIbOOMBI MPOTPECCUBHBIX
CTO u 1.1

Ueptexx nperanmm mepen paspaborkoit TII momken ObITh oTpaboTaH Ha
TE€XHOJIOTUYHOCTh

P 50-54-93-88 mnpenycmorpeno 10 OCHOBHBIX JTamoB MPOCKTUPOBAHUS
€MHUYHBIX TEXHOJOTUYECKUX MPOIIECCOB.

I oman. Ananu3 ucxoOuwvlx OaHHbIX OISl PA3PAOOMKU MEXHOJLOSUYECKO20
npoyecca, B~ paMKaxX KOTOPOTO OINpeENeiseTcs THUM TMPOU3BOJCTBA HA OCHOBE
Kod(puiMeHTa 3aKpEIUICHHS OTepaluil U pacCUMTHIBACTCS MapTHs 3alycKa JeTajiei
B MPOU3BOJICTBO.

11 sman. Bvibop oeiicmgyroueco munosoeo, epynnogoeo TII unu nouck ananoza
eounuyrnoeo TII, B KOTOPOM, KpOME€ TPOYEro, BBIOUPAETCS THIIOBOW MAapIIpyT
00paboTKH JIeTanu, moA00HON 3aJaHHOM.

11l sman. Bolbop ucxo0Hotl 3a20moeKu U Memooo8 ee u3e0mosieHus, B paMKax
KOTOPOTO BBIOMpAETCs CHOCOO TMOJYYEHHUS] 3arOoTOBKU JI€TaTl U TMPOCKTUPYETCS
YepTeX 3arOTOBKH.



IV oman. Bwibop mexnonocuueckux 6a3: B KOTOPOM  BBIOHpAIOT
TEXHOJIOIMYECKHUX 0a3bl Ha BCEX ONepanusX.

V' oman. Cocmaénenue mexHoio2uuecko2o mapuipyma o00pabomxu,
BKJIFOYAIOLIUI OTpeeNiCeHUE TOCIEA0BAaTENbHOCTH TEXHOJIOTHYECKUX OIEepaluil 1o
JOKYMEHTAlluu TUIIOBOro, rpymmnoBoro wiu eauHuyHoro TII. Ilpu orcyrcrBum
TAaKOBBIX IE€PBOHAYAIBHO BBIOMpAETCs IMOCIEN0BATEIbHOCTh METOAOB (MaplIpyTa)
00pabOTKU OTAENBHBIX IMOBEPXHOCTEM, a 3aTEM COCTaBIISETCS MapUIpyT 00pabOTKH
JETAIIU B LIEJIOM.

VI oman. Pazpabomka mexHoi02uueckux onepayui:

a) pa3pabaTbIBaeTCsl WM YTOUHSETCA MOCIEIOBATEIIBHOCTh MEPEXOJ0B U
omepaluii U CTENEHU WX KOHIICHTPAIUU MO JTOKYMEHTAI[UU TUIIOBBIX, FPYIIOBBIX U
enquaNYHBIX TI1 1 KITaccuPpuKaTopoB TEXHOJIOTHUESCKUX OTIEPAIIHiA;

0) paccMaTpuUBarOTCS TPOMEXKYTOUHBIC TPHUIYCKH, yCTaHABIUBAIOTCS
TEXHOJIOTUYECKHUE JOMYCKU U MPEACIIbHBIE pa3MEPhl 3arOTOBKH MO TEXHOJIOTUYECKUM
nepexojamM Ha OCHOBaHMM MAaTE€pPUAJIOB IO BEIOOPY MPUITYCKOB;

B) BoIOupatorcss CTO: mnpucnocobiieHus, HWHCTPYMEHTbl HAa OCHOBAHHUHU
ctanaapToB 1o BeiOopy CTO, karanoros, anb00MOB U KapTOTEK;

r) BBIOMpAIOTCS CpEJICTBA MEXAaHM3AIMM W aBTOMATHU3AIMU 3JIEMEHTOB
MPOIIECCA U BHYTPUXO3AMCTBEHHBIX CPEACTB TPAHCIIOPTUPOBAHUS,

J1) Ha3HAYaIOTCS M PACCUUTHIBAIOTCS PEKUMBI OOpabOTKM Ha OCHOBAaHUU
MaTepUaJioB IO UX BLIOOPY.

VII sman. Hopmuposanue mexnonocuuecko2o npoyecca:

a) yCTaHaABIIMBAIOTCS HMCXOJIHbIE JaHHbIE, HEOOXOIUMBIE ISl pacueTa HOPM
BPEMEHHU M pacxojla MaTephajia Ha OCHOBaHMM HOPMATHBOB BPEMEHHU U pacxoja
MaTepualios;

0) paccUUTHIBAIOTCS U HOPMUPYIOTCS 3aTpaThl TPY/la Ha BBIMOJHEHHE Tpoliecca
HAa OCHOBAaHMHM METOJIUKH pPa3pabOTKUu HOPM BpeMeHUu U auddepeHnrpoBaHHBIX
HOPMAaTHUBOB BPEMEHH (1711 YCTAHOBJICHHS PACUETHBIX U IPYTUX YTOUYHEHHBIX HOPM U
Ap.

VIII sman. Onpedenenue mpebosanuil mexHuKu 6€30nacHoCmu.

IX osman. Pacuem sKxoHOMUuecKol dphgekmusHocmu mMexHoI0SUYEeCKO20
npoyecca. B xotopom BbIOMpaeTcs onTUMalibHbIA BapuaHT TII W3 HECKOIbKHX
paccMaTpUBaE€MbIX HAa  OCHOBAaHMM  METOAMKH  pacueTa  3KOHOMHUYECKOU
3 PEKTUBHOCTHU MPOIIECCOB.

X osman. Ogopmnenue TII, BKIOUYAOMMI pPa3pabOTKy W HOPMOKOHTPOJb
TEXHOJIOTUYECKOU IOKYMEHTAIUU.

HemnocpencreenHo pazpaboTke TEXHOJOTHUECKON ONepalvy MOCBSIIEH TOJIHKO
VI sram, HO IS €ro BBINOJHEHUS JOJDKHBI MMETHCA: IPOAHATM3UPOBAHHBIA WU
OTpa0OTaHHBIH HAa TEXHOJOTMYHOCTh YEPTEXK JETAIU, OIPEJSICHHBIA THI
MPOU3BOJICTBA W MPOTpaMMa 3alycka MapTUM jAeTaiiedd, BeIOpaHHbI THHoBOW TII,
CIIPOCKTHPOBAHHASI HWCXOJIHAS 3aroTOBKAa, pa3pa0OTaHHBIA MapuipyT o0paboTKu
ITOBEPXHOCTEMN JETAIIA U MOCJIEA0BATEIBHOCTH OIEPALUH.

OnHOBPEMEHHO C UCXOIHBIMU JaHHBIMU U cofepkanueM VI stana miig noaHoi
pa3pabOTKH TEXHOJIOTHYECKOM Omepalnuu JTOJKHBI ObITh BBHITIOJIHEHBI: HOPMUPOBAHHE



BPEMEHHU M pacxojla MaTepuajoB, BEIOOP paspsaa padoT, pa3paboTaHa WHCTPYKITUS
M0 TEXHUKE 0€30MaCHOCTH, U 3aMI0JIHEHA TEXHOJIOTMYECKas JOKYMEHTAIIHS.

[Ipu BBINOJIHEHUHM TPAKTHUYECKOM pabOThl B KayeCTBE MCXOJHBIX JaHHBIX
ClelyeT BbIOpAaThb M3 paHee BBIMOJHEHHBIX pabdOT MO OCHOBaM TEXHOJOTUU
MaITUHOCTPOEHUS U TEXHOJIOTUU MAITMHOCTPOCHHUS:

1. Yeprex meranu.

2. O0beM BhITTyCKA JIeTaleH.

3. Dcku3 aeranu ¢ 0003HaYeHHBIMU 00pa0aThIBAEMBIMHU MTOBEPXHOCTSIMH.

4. Tabmuma ¢ MapumipyToM OOpaOOTKA MOBEPXHOCTEM  JAETaIH  C
IPOMEKYTOUHBIMH MPHUITYCKAMHU.

5. 3nauenus K, ¥ napTuM 3amycka JAeTajiel B MPOU3BOACTBO N..

6. MapmipyT omnepariuii o00paboTKH 3aTOTOBKH JICTATHN B BUEC TAOJIUIIBI.

B mporuiecce pa3paboTku TEXHOIOTHUECKOH orepaiii Heo0X0IuMo:

1. Bri6paTh cTaHoK.

2. JIJisi IepBOro BCIIOMOTATENLHOTO IEpeXxo/ia BhIOpAaTh MPUCIIOCOOJICHUE
JUTSI 3aKPETICHUS] 3ar0TOBKU U BCIIOMOTATEIbHOE BPEMs Ha YCTAaHOBKY 3arOTOBKH.
3. [ns mocnenyronmx TeXHOJIOTHYECKUX MIEPEX0I0B BHIOPATh BCIIOMOTaTEIbHBIE,

peXylllue U U3MEPUTENIbHbIE HWHCTPYMEHTBI; pacCuuTaTh JUIMHY W JUAMETP
00pabOTKH; OMNPEACIUTh BJIEMEHTHl pPEeXUMa pe3aHus: TIIYyOMHY, 4YHUCIO pabodmx
XOJIOB, MOJIa4y, CKOPOCTb PE3aHUs, YACTOTY BpAICHUS IIMUHJIEISA; OCHOBHOE BpeMs
00paboTKH, BCIOMOTATEJILHOE BPEMSI, CBSI3aHHOE C MEPEXOI0M.

4, PaccuntaTth 0OllMe BCIIOMOTATEIbHOE W OCHOBHOE BPEMEHAa Ha OIEpalluio,
OTIEPAaTHBHOE BPEMHI.
5. OnpenenuTh BpeMeHa: Ha 00CIy>KUBaHHWE PabOUYero MecTa, MoJroTOBUTEIHHO-

3aKIIOYUTCIIbHOC U IITYYHO-KAJIBKYJIAIIMOHHOC.
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Pa3padoTka cBepJIMJILHON onepanumn
Yacrp 2 (2 yaca)

4. IlpuMep BBHINOJHEHHUS MPAKTHYECKON PadoThI

4.1. UcxoaHble JaHHBIE ISl MPOEKTHPOBAHUS CBEPJINJIbHOIM
onepanuu

1. UYepTex Jeranyd BbIOMpaeM U3 MPE3CHTALMU K MPAKTUYECKOMY
ansituro 5 (IINIP5) mnmo mucuumimHe « OCHOBBI  TEXHOJOTHHU
MamuHocTpoeHus» (OTM). CryneHtaM cieayeT BbIOMpaTh YEPTEXK U3
ITP3 no Toit e nucrumimze (puc.l) .

2. O6beMm BbIyCKa feraneit Tak ke BeiOupaercs u3 [1P3 mo OTM -
N=50001T./To/, a mapTus 3amycka ux B MPOU3BOACTBO N,,,=300wmyx.

3. Ueptex 3arotoBku (puc.3) Tak ke BeiOpan u3 I1I11P5S mo OTM.

4. DOcku3z getanu (puc.2) ¢ 0003HAYCHHBIMH O0OpadaThIBAEMbIMU
noBepxHocTssMu BbiOpaH u3 IITIPS5, a cTynmeHTHl JOJDKHBI BBHIOpATh W3
[11TP4 o OTM.

5. Tabnmuua 1 ¢ MapuipyTom 0OpaOOTKM MNOBEPXHOCTEW AETaIU C
MIPOMEKYTOUHBIMU MPHUITYCKaMH TTOCTpOeHa Ha ocHoBe Ta0:1.4 u3 [111P4 o
OTM.

IIpumeuyanus k Tadua.l.

1. TlpomexxyTouHbIE TMPUNYCKU TMPU TOYECHUH HA YHUBEPCATbHBIX
CTaHKax WHIWBUAYaIbHBIX 3arOTOBOK, KaK MPABUJIO, PaBHBI IITyOMHAM
pe3anus (myig ToKapHbIX cTaHKOB ¢ YIIY u nummdoBalbHBIX CTaHKOB
npejeabHas ri1yOrHa pe3aHusi MOXKET ObIThb MEHBIIE MPOMEKYTOUYHOTO
PUITYCKa).

2. Jlns yrioBoi KaHaBKM 2 ykazaHa ee mupuHa b=4.24 mm (xak
THIIOTeHy3a TPEYrONbHEKA co cTopoHamu 3 ) mox 45°, T.x. mo Heil
BBIOMpACTCS IIMpPUHA YIJIOBOINO KaHABOYHOrO  (IPOPE3HOro) peslia,
ompexaestomas TyOuHy pe3anus. Ecnu kKaHaBka pacnoyio’keHa B
[IAJTUHIPUYECKON TTOBEPXHOCTH, TO BHIOMPAETCS €€ IIMPUHA 10 YEPTEKY
JIeTalu.

3. Jlnsg dacku BMECTO MPOMEKYTOUHOTO TPHUIYyCKa YyKazaH pa3Mmep
dacku 1Mo 4yepTexy, a TIyOMHA pe3aHus MOKET OBITh OOJIBbIIIE pa3Mepa
dacku, ecny, HanpuMep, OCTaBIICH MPUMYCK MO NUTM(OBaHUE.

4. Jlns otBepcTrs 6 yKa3aH €ero AMaMeTp, T.K. IPUITYCKA 3/IECh HET, a €CTh
HaITyCK, U TJIyOHMHa pe3aHus paBHA PaNyCy CBepJa.
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Tabmuna 1

TexHosornueckrue MapupyTbl 00padbOTKU MOBEPXHOCTEHN KPBIIITKU

IToBepxHOCTH (pazMeps)
Ne HaumenoBanue E = E Ra, 061\/;?;;1[(};11 Hpomexyrounbie
E %’ § MKM p IIPUITYCKH, MM
m 5 g
M= 2
1 Topen 14 (9) 1,6 OpnnokpaTHas ( 0.6
YHCTOBAs) TIOAPE3KA.
HInmudosanue 0.3
OJTHOKPATHOE
2 | VYrnoBas KaHaBKa 14 6.3 [Ipopeska B=4.2
ox 45°
3 | bazoBerii mumHAp 9 1,6 Touenune 0.95
OJTHOKPaTHOE
(uucroBoe)
Inudoranue 0.05
OJTHOKPATHOE
4 | HapyxHas %)aCKa 14 6.3 Touenune B=0.5
nop 45 IPEIBAPUTEIILHOE
5 Topen 14 (9) 1.6 OnnoxparHast ( 0.7
YHCTOBAs) TOAPE3KA.
nudosanue
OJIHOKPAaTHOE 0.3
6 OTtBepcTHe 14 6,3 CaepiieHue d=8
7 Topen 14 6.3 [Tonpeska 0.8
YepHOBas
8 s p 14 6,3 Touenue 0.9
HapYyKHBIN NIPEIBAPUTEIILHOC




Tabmuna 2

[Tpunycku Ha nrdoBanue TopioB B (MM) [13]
—»l e q . —wHeE
‘e e || el
'GI 1+— © —¥ —'CSI o
PN
< L >
Jnametp
. Obwan onuna odopadbamvieaemoii oemanu
oOpabaTbIBaeMOi
mo 18 c¢B. 18 1o | ¢B.50 mo | cB. 120 cB. 260 cB. 500
neranu, d
50 120 1o 260 1o 500
Ilpunyck
1 2 3 4 5 6 7
HliundoBanue

o 30 0,2 0,3 0,3 0,4 0,5 0,6
Cg. 30 mo0 50 0,3 0,3 0,4 0,4 0,5 0,6
>> 50 >> 10120 0,3 0,3 0,4 0,5 0,6 0,6
>> 120 >> 260 0,4 0,4 0,5 0,5 0,6 0,7
>> 260 0,4 0,5 0,5 0,6 0,7 0,7
Jloryck Ha JUTHHY -0,12 -0,17 -0,23 -0,3 0,4 -0,5




Tabnuua 3

[Ipumycku Ha mmrdoBaHUe HAPYKHBIX IOBEPXHOCTEH BpaICHHS
[13].Pa3zmepsbl B MM

Hopmaan
LHBIN
auaMer

Y

Cnoco0 00pabdoTku
NMOBEPXHOCTH

IIpunyck Ha AMamMeTp NpHU AJUHE

hi (1]
120

cB. 120
10 260

cB. 260
1m0 500

¢B. 500
1o 800

cB. 800
o 1250

cB. 1250
a0 2000

1

2

3

4

5

6

8

1o 30

IIpexBapurejbHOe
nocjie
TepMo00padoTKH

0,30

0,60

IlIpexBapuresnbHoOe
nocjie  4YMCTOBOIO
TOYeHHS

0,10

0,10

YucroBoe mnocJje
NnpeaBAPUTEIHLHOIO
nuiudoBaHus

0,06

0,06

Cs. 30
o 50

IIpexBapuresnbHOE
nocJjie
TepMOOOPadOTKH

0,25

0,50

0,85

IIpexBapurejbHOe
nocjae  4YMCTOBOIO
TOYEeHHS

0,10

0,10

0,10

YucroBoe mnocJje
NpeABAPUTEIBLHOIO
nuiudoBaHus

0,06

0,06

0,06

Cs. 50
o 80

IIpeaBapuresibHOE
nocjie
TepMO0OpPadoOTKH

0,25

0,40

0,75

1,20

IIpexBapuresbHOE
nocje  YHMCTOBOIO
TOYEHHS

0,10

0,10

0,10

0,10

Yucrosoe nocJie
NpeaIBapuTe1bHOI0
MG oBaHuA

0,06

0,06

0,06

0,06

Cs. 80
oo 120

IIpeaBapureabHOe
nocJjie
TepMooOpPadOTKH

0,20

0,35

0,65

1,00

1,55

IIpexBapurejbHOE
nocjae  4YMCTOBOIO
TOYeHH S

0,10

0,10

0,10

0,10

0,10




YucroBoe mocie | 0,06 | 0,06 0,06 0,06 0,06 -
NnpeaBapUTETbHOT0
nuinoBaHus

Cs. 120 | IIpexBapureabnoe | 0,17 | 0,30 0,55 0,85 1,30 2,10
no 180 mocJie
TepMo00padoTKH

IIpeasapureasnoe | 0,10 | 0,10 0,10 0,10 0,10 0,10
nocjie  4MCTOBOIO
TOYEHHUS

Yucrosoe nocJe | 0,06 | 0,06 0,06 0,06 0,06 0,06
NpeaBapPUTETbHOTO
Mg oBaHuA

5. Topeny 1 wumeer mepoxoBaroctb Ra=1.6 mkm, W CBs3aH
KoopauHupyomuMm pasmepom 10h1l4 ¢ Topuem 7. Jus oOecreucHus
TOYHOCTH 14 KBanuTeTa B COOTBETCTBUU C Mpe3eHTanuei mo OTM (11P4,
Tab1.3) JOCTAaTOYHO TMPEABAPUTEIBLHOTO TOYEHHUS, HO IIEPOXOBATOCTH
oyner Ra=6.3 mxm. JIs JOCTHKEHHS IIEPOXOBATOCTH Ra=1.6 mkm,
YUYUTBIBAsI, YTO HA 3TOM TOPIIE €CTh KaHAaBKa JIsl BbIXO/1a IUTM(OBAIBHOTO
Kpyra, BbIOMpaeM  MapHipyT oOpaboTKu TodeHHE (TMOJPE3Ky TOpIia)
OJTHOKpaTHOE (C PEKHMMOM YHUCTOBOM 00pabOTKH) M ero uuindoBaHHE
OJHOKpaTHOE (C PEXKHUMOM IIpeIBapUTEIbHONM 00paboTku). OOmmit
npUnycKk Ha 3ToM Topie paBeH (.9wum (puc.2). Ilpu nummdpoBaHUH 3TOTO
TOpIAa MPOMEKYTOUHBIN Tpuityck paBeH 0.3 MM (Tabn. 2, oOmias ajiuHa
netaiu 25mm, pazmep Topua 86.4 mm). Torma npuryck Ha NOAPE3KY TOPLA
paBen 0.9-0.3=0.6 mm.

6. lnametp 6a30BOro MUIMHIpPA 3 € MIEPOXOBATOCThIO Ra=1.6 MKkm
UMEET TOYHOCTh 9 KBaJMTETa W KaHABKYy MJi BBIXOJa NUIM(OBAIBHOTO
Kpyra, noromy wu3 npeseHraiuun no OTM (III1P4, Ta6n.3) BwIOpaH
MapupyT oOpaOOTKH: TOYEHHE OJHOKpPATHOE (C PEXKUMOM UHCTOBOM
00paboTKK) U nUIMPoBaHUE OJHOKPATHOE (C PEKUMOM IPEABAPUTEIHHOM
oOpabotku). Ilpu wnumdoBaHuM >TOrO0 UUIMHIPA TPOMEKYTOUHBIN
NpUIyCcK Ha auameTp paBeH 0./ mm, a Ha cTopoHy cooTBeTcTBeHHO 0.05
mm (tabn. 3, amamerp 52 mm, jnuHA 15 MM, TpeABAPUTEIIBHOE
Ui OBaHUE MOCIE YUCTOBOTO TOUCHUSA).

7. YV Topua 5 MapmpyT oOpaOOTKM U pachpeaciceHue OoOIIero
MIPUITYCKa Ha MMPOMEKYTOYHBIE TPUITYCKH BHIOPAHbI aHAJIOTUYHO TopIry 1.



4.2. IlocsenoBaTEILHOCTh PA3padOTKH CBEPJIMILHOM oNlepamuu
4.2.1. Buibop ceepauibno2o cCmaHKa
1. Be1GuparoT TUII CTaHKA B 3aBUCHUMOCTH OT Ta0apUTHBIX pa3MepoB
JeTaay U JuaMeTpa oopadbaTeiBaéMOro OTBEPCTHSI.

Jlnst cBeplieHUsI OTBEPCTHUH B MEJIKHMX 3arOTOBKAaxX THUIA KPBIIMICK B
YCJIOBUSIX CEPUIHOTO TPOU3BOJICTBA MOXHO BBIOpPATH /IBA TUIIHI CTAHKOB:

- BEPMUKANILHO-C8EPIUNbHbIE ~ CMAHKU ~ —  HEHACTPOCHHBIC
YHUBEpPCAJIbHbIE CTAaHKH, MPUMEHsEMble JJisi 0OpabOTKHM OTBEpPCTUM B
3aroTOBKax CPaBHUTEIBLHO HEOOJIBIIOTO pa3Mepa.

- MHOCOWNUHOENbHbIE — CBePIIUIbHblEe CMAHKU C  TOJOBKaMHU
KOJIOKOJIbHOTO THUIA C TMEPEeCTaBHBIMU IIAPHUPHBIMU IIMUHIACTSAMU IS
OJIHOBPEMEHHOT'O CBEPJICHUS] HECKOJIBKUX OTBEPCTHUH.

2. TlpeaBapuTenbHBIN BEIOOP MOJIEIN CTAHKA

a) BeiOupaem Tuna craHka - BEpTUKAIbHO-
CBEPJIMJIIbHBIN;

0) Ompenmemsiem [11, €.20] momenp cranka w3 Tabm. 4 1o
HauOOJBIIEMY JUAMETPY CBEPJICHHUSA, pa3zMepaM padoueil MOBEPXHOCTHU
cToya (NIMHA, YMHOXEHHAS Ha IMHUPHUHY), ¥ HAHOOJIBIINM PACCTOSHHUE OT
TOpIla IIMUHAEHS 10 pabdodeil MOBEpXHOCTH cToyia. [Ipu 3TOM HYX)HO
y4€CTh, YTOOBI 3arOTOBKAa BMECTE C MPUCIOCOOJICHUEM MMOMECTHIach Ha
CTOJIE, U HE YIEpiach B CBEPJIO, 3aKPEIJIEHHOE C MOMOIIbIO NMAaTpOHA B
IINWH/JIENIEe CTaHKa.

3aTeM, MOJEIb HYXHO YTOYHUTH TaK, YTOObI BBHIOPAHHBIC PEKUMBI
CBepJICHUs (4acToTa BpallleHUs CBEpJia M BEpTUKAJbHas I10jlavya) IOIMaIn
B JMAla3oHbl 3TUX MapaMeTPOB Ha CTAaHKE, a MOIIHOCTh CBEPJICHUS HE
MpEeBBICHJIA MOITHOCTh CcTaHka. CreayeT TakXke Y4uecTh, 4YTOOBbl IIpHU
pacuere MPUBEJACHHBIX 3aTPAT Y3KOHOMHUYECKUE JTAHHBIE IO 3TOMY CTaHKY,
U 10 aHAJOTUYHOMY MHOTOIIMUHAEILHOMY CTaHKY OBLUIA B CIIPABOYHUKE
10 pacyeTy 3KOHOMUYecKou 3ppexkTuBHOCTH [9].



Tabmuna 4

XapaKTepI/ICTI/IKI/I BCPTHKAJIbHO- CBCPJIMNJIBHBIX CTAHKOB

MapaseTpm

2P135¢h2-]

ZHI50 1

2175 Ar175M

21 104 H T

HanGonesmmi ycnosueWi aHa-
METP CBEPJICHHMA B CTAIH
Pafosas nmoBepxHOCTE CTOa
Haubonslues paccTOAHHE OT
TOpIE WNHHASE 10 paboyei |
NOBEPRHOCTH CTOIA
Beiaer wnsHIens
HauGonwmmi o0 mnuHIeIs i'
Haubonbies BepTHEAIBHOE
NEpEMELLIEHNAE

CEBEPIHABHON  (peBOib-

BEPHOH) TONOBKH

CTONA
Kowyce Mopae
LTI HAC TR
Yucno cxopocTedl 1ImHHICNS
YactoTa EP&I.IJE'HHH IIMHH=-

aens, obfMAH

S

OTBEPCTHA

400 = TID

45 — 2000

35

S

600

450

560

12

500w 560

12
22—1000

350
300

250 |
3al

560 x 630

75 8

710 1250

850 E2B

200 - 760

500

f 1, 2 wan 3

12
22 — 1000

25
00 = B30

1

500

30— 3000

MNapareTpe

IP135®2-1

ZH1 50

ri?s

r17sM

—

21104 H T4

Yncno nogay wnumaens (pe-
BONBBEPHOH TONOBKH)
Mopasa WNHEZENA (PeBOIb-
pepHOR ronoBxm), Mm/ob
MoIHOCTE YR TPOABHTATENA
MPHBOAA T[JABHOTO JIBMME-
i, EBr
FafapuTHme paimepsi:

UTHHA

IIHPHHA

BLICOTA
Macca, xr

10—
500 sm/vann
3,7

1800
2170
2700
4700

12
0,05—2,24
7.5

1355

890
2930
1870

i3 12

0,018 -4.5

| 1 1

1420
1920
3385
4250

1500
1EOD
3650
5000

005—2.24

BeccTYNEHYATOE
PErYIHPOBANNE
50 —IIEI'II]
MM M HH
5,5

2680
3320
3190
E500

BriOupaem cranok monenu 2HI150, T. K. 5KOHOMUYECKHUE AAHHBIE MO
ATOMY CTaHKY M MHOTOIINUHJIEIbHOMY CTaHKy 2M 150, HeoOXoaumbie Jist
MOCJHEAYIOIINUX PACYETOB, €CTh B CIIPAaBOYHUKE [9].

Y cranmka wMozenu 2HI150 wauOonplIMiA YCIOBHBIA JUAMETP
CBEpJICHHS MO cTanu — S0mm, T. €. HA HEM MOYKHO CBEPJIUTH OTBEPCTHE
nuaMmeTpoM Summ B Oojee MITKOM MaTepuaie — uyryHe. Tak Kak
pa3paboTKa MPUCIIOCOOJCHUS ISl 3aKPEIJICHUS] 3arOTOBKU HE BXOJUT B
00BbEM JTAHHOTO MPAKTUYECKOTO 3aHATUS, TO TPUHUMAEM, YTO €r0 MOKHO
pa3MecTUTh B paboyell 30HE CTaHKa.



B oTuere HEOOXOIUMO MOMECTUTH YacTh Ta0. 4 ¢ XapaKTePUCTUKAMMU
cranka 2H150. Ilpu 3TOM ciieAyeT y4ecThb NOMOJHUTEIBHBIE JAHHBIE U3
MacnopTa CTaHKa:

a) psA 4acTOT BpaIleHUs IIMUHACISA cTaHKa B o0/muH: 22.5, 31.5, 45,
63, 90, 125, 180, 250, 355, 500, 700, 1000;

0) psia momau B Mm/060: 0.05, 0.07, 0.10, 0.14. 0.20, 0.28, 0.40, 0.56,
0.80, 1.12, 1.60, 2.24;

B) NMPEACIbHBIA KPYTAIIMNA MOMEHT Ha IIMNUHAEE cTaHka — 800 um.

4.2.2. Buibop npucnocobnenus 05 3aKpenjieHus 0emanu Ha CmaxKe

Brioupaem YuuBepcanbHoe Hamagounoe IIpucnocobnenue (VHIT) —
KOHCOJIbHBIA cKalibuaThli KOHAYKTOp 1o ['OCT 16888-71 mmum I'OCT
16889-71. KoHKpeTHBINM TUIIOpa3MEP KOHAYKTOpA HE BBIOMpaeM, T. K. 3TO
HE BXOJUT B TeMy IMPaKTHUYECKOH paboTel. MoxxkHO ObUIO OBl
CIIPOCKTHUPOBATh CHEIUATBHBIN HAKJIQJHOW KOHIYKTOpP, HO JJIS 3TOTO
HEO0OXO0IMMO IKOHOMHUYECKOE 000CHOBAHUE.

4.2.3. Boibop peorcyueco uHcmpymenma

JlnmuHa otBepetust B kpbitke (puc.l) l,,,,=10 mm, mosTomy BBIOpaHO
CBEpJIO CIUPAIBHOE C UUIWHAPUYECKUM XBOCTOBUKOM KOPOTKOW CEpHU
(puc.4) mo I'OCT 4010-77, obnanmaroriee OOJBIIEH KECTKOCTHIO, UYEM
oosiee nnuHHBIEe cBepia 1o ctanaaptam: ['OCT 866-77, 'OCT 10922-77,
I'OCT 12122-77. llpu nuametpe 8 Mm 3TO CBEPIO UMEET OOIIYIO JJIUHY
L=79um, m nmuny paboueir yactu |-37mm. D10 CBepio crnmpaibHOE

IpaBoe, UCIIOTHEHMS 1, Ki1acca TOYHOCTH B uMeeT o0o3HadyeHue — Ceepio
2300-0700 I'OCT 4010-77.
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Puc. 4. DOcku3 cnupaapHOrO CBEpJia €  HWIMHIPUYECKAM
XBOCTOBUKOM.

B cootBerctBuu ¢ Tabmuiei 1 npunoxenus 2 I'OCT 4010-77 nus
CBEpJICHHS OTBEPCTUM B UYTyHHBIX 3aroTOBKaX PEKOMEHIYETCS
MPUMEHSTh POpMY 3aTOUKH HOpMaIbHYIO 0€3 MoAToYEK (puc.S).



JIsI TNAMETPOB CBEPJI [.9-0.J MM YI'OJI o= , d YI'OJI Y= - .
i D pi7.5-8.5 um y 12°, a yron y=40°- 60°

bes noarosex (H)

. A 1
Ty { i ‘ﬂ

g

Puc. 5. ®opma 3aTouku ceepia.

[TockonbKy KpblILIKa-/1€Talb, U3 JIETKO 00padaThiBaeMOro MaTepHania,
ceporo uyryna CY15 ¢ tBepaocteio HB=163-229 MIIA ( cpennee
3Hauenne HB=196 MIIA) c MENKUMU HETJTyOOKUMH OTBEPCTUSIMU, MOKHO
B KaQUeCTBE PEXKYILIEro MaTepraia BbIOpaTh ACIIEBYIO [0 CPABHEHUIO C
TBEPJIbIM CIUIABOM OBICTPOPEXKYIIYIO cTalb Mapku POMS5 (P18) [11, Tabm.
2,c.115].

4.2.4. Bvibop 6cnomo2amenbHblX UHCIMPYMEHMO8

Caepiia HEOOJIBIIOTO JUAMETPA 3aKPEIUISIOT B TaTPOHAX
CBEPJMJILHBIX TPEXKYJIAYKOBBIX (puc. 6,a) ¢ Kito4eM (puc. 6, 0) 1o
['OCT8522-79. Camu e maTpOHbI YCTAHABIUBAIOT C IIOMOMIBIO OITPABOK C
KoHycoM Mop3ze (puc.7) mis ceepimibHbIX cTaHKoB 1o ['OCT 2682-86 B
nepexosinyto BTysKy 1o ['OCT 13598-85 (puc.8), a 3aTreM Bce BMeCTE - B
HINUH]IENb CBEPIMIBHOTIO CTaHKA.



Ko

a) 0)

Puc. 6. [TatpoH cBepAMIbHBIN TPEXKYIAYKOBBIN (a), U K04 (0) K HEMY.
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Puc. 7. OnpaBku ¢ koHycamu Mop3e i1l CBEpINIBHBIX TATPOHOB

Pa3HbIX HWCIIOJHCHUH.
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Puc.8. Brynka nepexoiHas 1Jis KPEIUICHUS] MHCTPYMEHTA.
Takum 00pa3oM, JJ1s1 yCTAHOBKU CBEpJia B IITTUH/ICIH CTAaHKa

HEO0OXOUMBI TPU BCIIOMOTATENIbHBIX HHCTPYMEHTA!
1. TlaTpoH cBepAWIBHBIN TPEXKYJIAYKOBBIA TUIIOPA3MEPOM 8

( Ipu IHMama3oHe 3aKMMACMBIX JUAMETPOB om Ivmm 0o 8mm) ¢

&




UHCMPYMEHMANbHBIM YKOPOUEHHbIM KOHYycom B12 nMeer
ob6o3nauenne — Ilampon 8 — B12 I'OCT 8522-79;

2. Onpagska ¢ konycom Mopsze B12 ucrionHeHus 2 UMeeT
ob6o3nauenue — Onpaska 6039-0022 I'OCT 2682-86;
3. Brynka mepexomHas Ij1s KpEIUICHUSI HHCTPYMEHTA ¢

konycom Mopsze Ne3 ( BHYTpEHHUM) U KoHycom Mop3ze Ne5 (
HapY>KHBIM), C JIOMYCKOM pajuainbHoro ouenus 0.01 vm, B
IIIUH/IEb CTaHKa UMeeT o0o3HaueHue — Bmynxa 6100- 0146 TOCT

13598-85. Konyc Mops3e BoinonHeH no 'OCT 25557-82, a
yKopodeHHbIe KOHYCHI - 10 [[OCT 9953-82.

4.2.4. Boibop uzmepumenbHulX UHCMPYMEHMOB

B kauecTBe M3MEpPUTETHHOTO MHCTPYMEHTA BHIOMPAEM KOMILICKCHBIH
KanuOp, MO3BOJISIIONINNA MPOKOHTPOIUPOBATh KaK JHAMETPHI OTBEPCTHUH,
TaK W MO3UIMOHHBIN JIOMYCK, ONPEACIAIONNN UX pacnoioxeHnue. Pacuer
ATOTO Kajauopa B TEMY JJAHHOTO MPAKTUYECKOTO 3aHATHS HE BXOIHUT.

4.2.5. Onpeoenenue pacuemuvlx pazmepos

PacuetHbie pa3mephl: MMHA 00padaThIBA€MOl MOBEPXHOCTH, U €€
JTMaMeTp HEOOXOIMMBI JIJIsl pacueTa peKUMOB PE3AHUSL.

[lepen BBITIOTHEHHEM CBEPJIUIBLHOW ONEpallUd B COOTBETCTBUM C
pucynkamu 4, 5, 6 B mnpeseHtranuu K [IP2 mo OTM ( wacte 2),
ONMUCHIBAIONIMMHU  THUMOBOM  MapmipyT oOOpaOOTKU  KpPBIIIKHA, YyXKe
BBITIOJTHEHBI JIB€ TOKapHble omnepanuu. Ha 06a3oBoM Topiie KpBIIIKU
ocTaJics npuiyck Ha nuuudosanue I1,,= 0.3 mm (Tadmn.l).

Torma pacuernyro mnuHy L, Ha CBEpIMIBHON oOmepanuud MOXHO
onpeaenuTs 1o hopmyre (1):

Lp: |06p+ |6p+|nep+ Hmm (1)

ra€ logp, lops liep~ IHBI 0OpabaThIBaeMOM HOBEPXHOCTH, BPE3aHUs U
nepebera cBepJia COOTBETCTBEHHO.

JnnHa o6pabateiBaeMoii MOBEpXHOCTH |o5,=10mm cm. puc.1.

CyMmmapHas IjidHa Bpe3aHusl U Tepedera MHCTPYMEHTa BBIOMpaeTCs
u3 [7, npunoxxenuel, muct 2] (puc.9).

N3 puc.9 BUAHO, 4YTO MOpU CBEPJCHUM HA MPOXOJ CBEPJIAMHU C
OZIMHApHOM 3aTo4KOil 11t Auametpa ceepna 10 10 mm - g+, = Sum.

Torpa L,=10+5+0.3=15.3 mm.

PacueTHslit tuametp d, paBeH quameTpy cBepia

d,=8mm.



Pwuc.9. Inunbl Bpe3anus u epedera cBepia.

4.2.6. Onpeodenenue uucia pabouux xo008
[Ipun cBepieHWH YETBHIpEX OTBEPCTHH YHCIO pPaboOYMX XOJI0OB MOXKHO
IPHHATH 1=4.

4.2.7. . Onpeodenenue 8epmuKaibHol NOOa4u

[Togauy ans cBepieHUsS OTBEPCTHS B UYT'YHHOM 3arOTOBKE CBEpJIaMu
u3 OBICTPOPEXKYIIEH CTaau OMNpeaeiuM W3 HOpMaTUBOB [8, kapta 46,
c.110] ( puc.10).

Jlns o6paboTkm uyryHa ¢ HB<229 npu aguameTpe cBepia om 6 0o 8
mm, ang | rpynnel nojgay (CBepiieHHE OTBEPCTUN B MKECTKUX JETANAX) S,=
0.36-0.44 mm/06. BeiOupaem u3 psiga monay (1. 3.2.1)
S,=0.4 MmM/00.
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Puc. 10. [logaun mis ceepiaeHus.
3.2.7. OnpedeneHue ckopocmu pe3aHus




CkopocTh pe3aHusi mpu

CBEPJICHUH YYT'yHA ONPENCIUM U3

HOpMaTuBOB [8, kapta 47, c.111] ( puc.11).
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Puc.11. BeiOOp CKOpOCTH CBEPJICHMUS.
Jlst o6pabotku uyryna ¢ HB143-229 nipu nonaue S,= 0.4mm/06, ipu
HOpManbHOU H dopme 3aTOUKHM cBepsia 1uaMeTpoM 10 Sum - V=22m/mun.

4.2.8. Onpedenenue yacmomsl 8paujeHus WNUHOEJIS
YacroTa BpalieHust MIMAHIES onpeaensercs no ¢popmye (5):



1000-V 100022 00
n= - —875——
z-D , 3.14.8 MUH ()

BriOupaem Omnuxkaiiiiiee MEHbIIEE MACTIOPTHOE 3HAYCHUE YaCTOTHI
BpallleHUs] IIMUHJEIS M3 psAja 4YacToT CcTaHKa N,,.,=/0000/mun, u
MIepECUYUTHIBAEM CKOPOCTh pe3aHus no dpopmyie (6):
y=7Dbn _314-8700 0 1g M

1000 1000 Mun (6)

[Ipu BEIOpaHHOM pEKMME CBEPJICHUS MOIIMHOCTh B HOPMATHBAX [§,
kapta 49, c.113] He ykazaHa, T. K. OHa MEHbIIE /KBm, 4TO 3HAYUTEIHLHO
MEHBIIIE MOIITHOCTH JBUTaTens ctanka Noe=7.5 kBm.

4.2.9. Pacuem ocHoB8HO20 8pemeHU
OcHoBHOE BpeMsI CBepiieHHs onpeaesieTcs mo Gopmyie (7):

L

P =£-4=O.22MI/IH
S-n 0.4-700
4.2.10. Pacuem scnomocamenbHO20 8peMeHU
BcnomorarensHoe Bpewmsi [ 1, ¢.140] paccuuthiBaercs o hopmysie (8):

T,=T, + ZTM
i=1 ’ (8)

rac Tgy — BCIIOMOT'AaTCJIBHOC BPEM: HAa YCTAHOBKY U CHATUC ACTAJIN,
Tgn — CYMMApHOC€ BCIIOMOI'aTCJIIbHOC BPCMs, CBA3AHHOC C IICPCXOJaMU
Ha JaHHYIO OIICPpalulo.

Iy = @)
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Puc.12. BcnomoraTtensHOE BpeMsl Ha YCTaHOBKY 3arOTOBKH B

KOHJYKTOPE.

4.2.11. Onpeodenenue ecnomocamenbHO20 8peMeHU HA YCMAHOBKY U
cHAmMuUe 0emaJu.

3arotoBka Ha JaHHOW OIEpalli YCTAaHABIMBAETCS B KOHIYKTOPE.
ITostomy mMoxHO BbIOpath T,,=0.07mun n3 Hopmatusos [7, kapra 16, muct
4] (puc.12) mpu 3aKkperuieHUW B KOHIYKTOPE C HAKUJIHOW KPBIIIKOM
PYKOSITKOM DKCIIEHPUKOBOTO 3akKMMa TIpH Bece netanu ao [xe (0.58xe u3
puc.2).

BcnomorarensHoe  BpeMs, CBSI3aHHOE C  TIEPEXOJOM  WIH

o0pabaThIBaeMO MOBEPXHOCTHIO T,,;, paccuuThIBaeTcs 1mo gpopmyie (9):



Teni — T + TenHK + TGK‘M

6116K (9)
A€ 16— BCTIOMOTATEILHOE BPEMS HA MPUEMBI, BOLIEAIINE B KOMILJICKC;
Tamme — BCIIOMOraTeIbHOE BpEMs Ha IPUEMBI, HE BOIICAIIUE B
KOMILJIEKC;

T,,, — BCIOMOTraTeJIbHOE BPEMsI HA KOHTPOJbHbIE H3MEPECHUSI.

BcnomorarensHo€ BpeMsi Ha MPHUEMBI, BOIICAIIME B KOMILIEKC
T,,,,=0.06MuH omnpenenseTcs W3 HOpMaTUBOB [7, kapta 27, auct 1]
(puc.13) mpu cBepieHHH MO KOHAYKTOPY C MEXAHUYECKON MOJayend Hu
HaWOOJIBIIIUM TUAMETPOM MPOCBEPIUBAEMOTO OTBEPCTHS 10 1 2MmM.

BcnomorarenbHoe BpeMs Ha MPUEMbI, HE BOIIEAIINE B KOMIUICKC 7,
= 0.02mun, onpenensercss U3 HOpMaTuBOB |7, Kapta 27, nuct 2] (puc.14)
Ha BKJIIOUYCHUE Y BBIKIIOUCHUE BPAILICHUS IIITTUH/IEIISI KHOTIKOM.



Puc.13. BcmomorarensHO€ BpeMsi Ha MPUEMBI, BOIIEAIINE B KOMILIEKC.
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Puc.14. BcnomorarenbHOE€ BpeMs Ha MPUEMBI, HE BOIICAIINE B

KOMIIJICKC

U3MEPEHHUS

Ha KOHTPOJIbHBIC

BpeMs

BcnomorarenbHoe
paccuuthiBaeTcs 1o gopmyie (10):

(10)

6KU

/

=k-T

T6Ku



rie K — ko3 uIeHT mepruoJMaHOCTH KOHTPOIBHBIX H3MEPEHUN;

T, — BCIIOMOTAaTEJIbHOE BpPEMs Ha KOHTPOJbHBIE M3MEPEHUSI BCEX
JIeTajeu B apTUH.

BcnoMorarenbHOe BpeMsi Ha KOHTPOJIBHBIE U3MEPEHHS] OTBEPCTUU
KOMILUTEKCHBIM Kajmuopom 7%, = 0.2 mun onpenensercs u3 HOPMAaTHUBOB
JUISL aHAJIOTMYHOTO CJIOKHOTO KanOpa- MPOOKH OJHOCTOPOHHEW Jyisi
MPOBEPKU B3aMMHOIO MOJIOKEHUSI OCHM OTBEpPCTHUsSl W Topua [7, kapta 86,
muct 5] (puc.15) mpu giuHEe HU3MEPSIEMOM MOBEPXHOCTH 10 25MM W
U3MEPSIEMOM pa3mepe 110 25 mm.

KoadpduiuenT neproanyHOCTH KOHTPOJIBHBIX u3MepeHmin K=0.3
onpeaesnsaeTcs u3 HopMaTuBoB [7, kapta 87, muct 1] (puc.16) ans anamora
pactauuBaHus-cBepiacHus 4-5 kanacca mounocmu (12-14keanumemos)
pasmepa a0 S0mm, o0eceyuBa€MOro KOHCTPYKTUBHBIMU pa3MepamMu
pexyuiero nHCTpymenra. Toraa:

T, =k-T, =0.3-0.2=0.06mun

BCINOMOTIATEJNBHOE BPEMS | H3mepenusn

HA KOHTPOJIbHBIE H3MEPEHHS | KAPTA 86, aucm 5
. Jlauna ussepsemoi
MOBEPXHOCTH B MM JIO

5
o
(=%
e =
= ¢ 5 =
= Hasepureannni TounocTy z =| o5 | 50 | 100 200|300 | 500
= HHCTPYMEHT u3MepeHns | & =
m o
=] o
= _-." o
> - Bpemst B MuH
- —
KanuGp-npobKa oAHOCTOPOHNAS '
RS MPOBEPKH B3ANMHOTO TO- |
AOMKCHHEA OCH OTEEPCTHA 1t TOPUAE | / ;
%! R ‘ : | 25 0,20
94 —— | — | &0 0,25
95 | 100 0,30

i S r s | T I A STV O U AN

Puc.15. BcoMoraTrensHOE BpeMsi HA KOHTPOJIBHBIE U3MEPEHUS.



Puc.16. [lepruoan4HOCTh KOHTPOJIBHBIX H3MEPEHHUIA.

BcnomorarensHoe BpCMfI, CBA3aHHOC C IICPCXOAOM PABHO:

T,=T,.+T,.+T,, =0.06+0.02+0.06 =0.14mun g

6NneK

CIIOMOraTCJIbHOC BPCM:A HA OIICPALIUIO PABHO!

T,=T, + ZT =0.07 +0.14 = 0.21mun

3.2.11. Pacuem onepamusHozo epemeHu
OnepatuBHoe Bpemsa 1,, COCTOMT W3 OCHOBHoro 71, W
BcrioMoratenbHoro 7, Bpemenu (11)

n p
=2 T + 2T, (1)
=1 =1
ST, 3T,

rae i=1 — CyMMapHoe Bpems 1-TEXHOJIOTHIECKUX TIEpexooB, 1=t —
CyMMapHO€ BpeMs ] = 1 — P BCIIOMOTATEJIbHBIX TIEPEXOIOB.



n P
T, =>T, + Z;ng =0.22+0.21= 0.43mun
]=

i=1

4.2.12. Onpeodenenue epemenu Ha 0OCIYHCUBAHUE
pabouezo mecma
Bpemss Ha oOcnyxuBaHue paboyero mecrta a,;—4% OT oOmepaTUBHOTO
BpEMEHM ompeaensercs u3 HopMmatuBoB [7, kapta 30] (puc.17) ans
HauOOJIBIIIETO JMaMETpa MPOCBEPIMBAEMOro OTBepCcTHs SOmm (Tpymnma

cranka ll).

| B"lv’”!llh(l.[b".’(“(l)’('/’.‘lll/lh"b‘(' CmaKKu

BPEMSI HA OBCIYXHBAHHUE PABOYETO MECTA
H NOJATOTOBUTEIBHO-3AKIIIOYHTENBHOE BPEMSI \ KAPTA 28
I. Bpemsi na oGenyiusanne pabouero mecra
e S v k Ipynna cranxos
[ I I | A%
Hauboabuinii aAnaMeTp NpocBEPAHBACMOro OTBEPCTHA B MM 10 . . . . . . 12 25 a0 ‘ 75

............ 3,5 | 4,0 ‘ 4,0 ‘ 4.5

= e

[TponeHT oT ONEPaTHBHOTO BPEMEHH .

Puc. 17. Bpems Ha o0citykuBanue pabo4yero Mecra

4.2.13. Onpeodenernue spemeru Ha OMObIX U TUYHbIE HAOOOHOCTU
Bpems Ha OTIBIX U JTUYHBIC HAIOOHOCTU  0,,y)=4% OT ONepaTUBHOTO

BpEMEHHU oOmpeaeiseTcs U3 HopMmaTuBoB [7, kapta 88] (puc.18) mis

MEXaHU4YeCKOH IMoJauH.



BPEM# IEPEPBIBOB HA OT/AbIX H JIHYHBIE

8
HAJJOBHOCTH o

Onepmumme BPEMS Oonepanny 8

Mawnuso- MUH 10

Bec pyusHoe
JeTanu BpEMR B 0,1 0,2 0,5 BL'gc
8 Kr 30 oneparun- vy
HOM B %

Xapaxrep
nofans

Bpema 5 %, 0T ONEPATHBHONO BPEMEHH

20 7 6 5 4
1 40 7 6 6 5
80 7 7 7 7
20 - 7 6 5
5 40 - 7 6 6

80 - 7 7

Pysnas

20 7 5
10 40 = - 7 6
80 8 B8

- 8
20 n pume ?8 - = '8 8
80 - - 8 9

Mexaungecxasn - l - 4 4 4 4
- N

Puc.18. Bpems nepepbrIiBOB Ha OT/bIX.
4.2.14. Onpeoenenue no02omosumenbHo- 3aKIH0YUMENbHO20 8PEMEHU
[ToaroToBUTENbHO-3aKIIIOUUTEIbHOE BpeMs Tn3 pa3duto Ha 3
coctapistronye (12):

Tn3 = Tn31 + Tn32 + Tn34 , (12)

rac Tn31 — BpCMA HAa HAJIAJKY CTAHKaA, HpI/ICHOCO6H€HHﬁ U MHCTPYMCHTOB,

3aBUCALLICC OT crmocoba YCTAHOBKHU ACTAJIU U KOJIUYCCTBA MHCTPYMCHTOB,
YH9aCTBYIOIIHUX B HAJIAAKC,

T

"%2 — BpemMs Ha JOINOJHUTEIbHBIE MPUEMBI, B Cciydae pabOThI C
JOTIOJIHUTENIbHBIMUA, ~ HEPETYJSIPHO  BCTpedarouuMucs B pabore
IPUCTIOCOOJEHUAMH WM YCTPOMCTBaMHU, peycMOTpeHHbIMU B T11;

T

Hayajga M cAady MPUCIOCOOJEHUM TMOciie OKOHYaHHWs  paOoThI.

n3; — BpPEMSl Ha IMOJyYEeHHE MHCTPYMEHTA U MPHUCIOCOOJICHHM 10

Cocrapistonme Tn3 ompenensaeTcsa Mo HopmatuBam [7, kaprta 88],
(puc.19).
Tn3l =13mun IpU YCTAaHOBKE JETadu B KOHAYKTOPE BPYUYHYIO H
KOJIMYECTBE PEXKYIIMX UHCTPYMEHTOB B HaJlaJIKe 10 3.
Tn32 — O .
T = =06mun

n3g



Torna MMOATOTOBUTCIIbHO-3aKITFTOYUTCIIBHOC BPEMI T3 pPaBHO:

T,=T,,+T, +T,, =13+0+6=1%wun
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Puc.19. IToarotoBUTEILHO-3aKIIOUUTETLHOE BPEMSI.

4.2.15. Onpeodenenue wmy4Ho-KaaibKYIAYUOHHO20 8PEMEHU



[ITy4yHO-KaNBbKYJISUUOHHOE BpeMs 1, HA CBEPIMIIBHYIO OIEPAIIHIO
ompeaesieTcs mo Gpopmyiie

T,=T,|1+ %5 ™ Yomo | | L _ 0.43-(14— 4t 4) + L _ 0.53mun
100 n 100 300

3arn

4.3.Conepxxanue oTueTa

1. HammenoBanue u nenb paboTHI.
2. HcxonHple JaHHEBIE.
3. [TocnenoBaTeIbHOCTD BBHITIOJHEHHS PAOOTHI.

OT4eT cocTaBIsETCA aHOJIOTUYHO IPUMEPY BBIMOTHEHUS paOOTHI.



