OcHoBbI LMdPOBOro NpPoU3BoACTBA

Tema 5. TeHAeHUMN Pa3BUTUA
NPOM3BOACTBEHHbIX CUCTEM
COBPEeMEeHHOro MallMHOCTPOUTE/IbHOTO
npeanpuAaTnA

[loueHT, KaHAMAAT TeXHUYECKnX Hayk KunmHa Mapua CtenaHoBHa



CTpyKTypa Npon3BOACTBEHHOWN CUCTEMbI

/ 3arotoBuUTenibHOE \
npon3soacTteo

NonyyeHune
«nonypabpmkatoB»

Ctoa OTHOCMM Pa3/INYHbIN
COPTOBOW MPOKAT, INTENHbIE
nonydabpuKkartbl, pa3inyHble

burypHble 3arotoBKmu

JlaHHbIK 3Tan NoANEKUT
aBTOMaTM3aLUM B NEPBYIO
oyepeab, He 3aBUCUMO OT

BbIMyCKa NPOAYKLMUN, B CBA3MU
C BP€AHOCTbIO
NPOU3BOACTBA.

Ob6paboTKka meTanna Ha 3TOM
3Tane NPoOUCXoAuT B

4 N

ObpaboTka

N3rotoBneHne m3
nonydabpmnKkaTos roToBbIX
aetanemn

Ha aTtom aTane npoucxoauTt
MexaHunyeckaa obpaboTKa
3arotToBOK

Ha paHHOM 3Tane
NPOM3BOACTBEHHOrO LIMKNA
NPUMEHAIOTCA
MHOroonepaunoHHble
cTaHKu c YMy mnun
obpabaTtbiBalowime
KOMMN1EKCblI

\ «ropayem suae» /

- /

4 CbopoyHoe I

nponseBoacrteo

Cbopka B rotoBoe
nsgenve

KayecTBo rotoBow
npoAyKuumn
3aK/1agblBaeTca UMEHHO
3/echb.

UmeHHO 38ech
bopmupyetca
cebecTtoumocTb
npoAayKuum

Ha paHHOM 3atane
BO3MOXHO NPUMEHEHUE
cOOpPOYHbIX
Po60TU3NPOBAHHbIX

\ KOMMiekcos /

NHPopmaLMOHHOe obecneyeHne, cMcTeMa MeHeAKMeHTa KayecTsa NpoayKumu u T.4.




ABTOMaTMU3UpPOBaAHHbIE TEXHONONMYECKUe obpabaTbiBatoLLne KOMNNEKChI
(LueHTpbI)

ObpabaTtbiBatowwme LeHTPbI MO3BONAIOT PELWNTb ABE Hanbonee BarkHbie 3a43a4mn
npu NPon3BOACTBE:

1. Jlerkoctb nepeHanagkM no3BoNAeT aBTOMATU3UPOBATb MNpeaAnpPUATUA
MaCCOBOro U CEPUMHOro NPOM3BOACTBA, MPUYEM KaK KPYNMHOCEPUMHOE TaK U
cpeaHecepumHoe U AaxKe MesIKOCeEPUMHOE NpPOU3BOACTBO. T.e BbINOJIHEHUE
PA3/INYHbLIX TEXHOJIOTMYECKMX onepauum Ha oaHom o0b6opyaoBaHUKN B
COOTBETCTBUU C 3aJaHHOWN NPOTrPaMMOWu;

2. BO3MOKHOCTb BbINyCKa NPUHUMUMNNANBHO HOBOM HOMEHKNATYpbl n3aenmm bes
TPYAOEMKOMN NepeHanaaKku cyliectsytowero obopyaosaHma. T.e U3rotoBaeHME
noboro unsgenna B Tpebyemom KO/M4ecTBe B COOTBETCTBUM C 3aAaHHOWU
NnpPorpamMmmon.



ABTOMaTM3UPOBaHHbIE TeXHONOrn4eckue obpabaTtbiBatowme
KOMNAeKcbl (LeHTpbI)

ObpabaTbiBatowmii ueHTp U-2520 pmpmbl BepTtukanbHbiM TOKapHbi OL, DVH 550 ¢upmbl MAG Hessapp: 1 —
Spinner c HenoABUKHbIM U HaKNOHHO- peMeHHas nepegada NnpMBoaa nepemeleHnin no ocu X; 2 — moTop-
MOBOPOTHbIM CTO/1IAMMU WNUHAEeNb; 3 — NPUBOA NEPEMELLEHNI NO OcKu Z; 4 — orpakaeHue;

5 — obpabaTbiBaemble AeTanm Ha KOHBenepe; 6 — NaTpoH; 7 —
CTPY>XKOYOOPOUHbIN KOHBeNEpP; 8 — peBO/IbBEPHAA ro/I0BKa.



ABTOMaTU3UPOBaAHHbIE TEXHONOMMYECKUe obpabaTbiBatowime
KomnneKchbl (LeHTpb!)

MHCTpYMEHTaZibHble  Mara3mHbl  MOTYT  Kak
BXOAUTb B COCTAaB LEHTPa, Tak U OblTb OTAE/NbHbIM
3N1€MeHTOM, pacnosaraTtbCA, Hanpumep, Ha CTOMKe
YCTAHOBNEHHOM pAgoM C UeHTpom. Konunyectso
peXyllero MHCTPyMeHTa B marasunHe, vaue scero 6-10
31eMEHTOB, HO ecTb obpabaTbiBalolwie UEHTPbI
MHCTPYMEHTA/IbHbIM MarasmH KOTOPbIX BK/AOYaeT B
ceba 300 eanmHuu, MHCTpymeHTa (obpabaTbiBatowmm
ueHTp Bluestar ¢umpmbl Huller Hille, nponssoacTtea
[epmaHun). Takon marasmH 6Honblle MNOXOXK Ha
MHCTPYMEHTA/IbHbIA cKNaAd. A cmeHbl MHCTPYMEHTA
npeaycMoTPeHbI cneumanbHble MEXaHM3Mbl CXBATa.

[laHHble O BbINOJHEHUN MepeMeLLEeHUN
3/1EMEHTOB CTaHKa, NONOXKEHUA 3aroTOBKM,
NONOXKEHUA PEKYLLEN KPOMKU MHCTPYMEHTA




Pob60oTM3npoBaHHble COOPOYHbLIE KOMNNEKCHI

CbopouHble po6oTnanpoBaHHbIE TeXHONOornM4yecKume
KOMMNJIEKCbl NpeacTaBiatoT cobon COBOKYNMHOCTb OCHOBHOIO
TEXHONOTMYECKOro cbopoyHoro obopyaoBaHusA 7

MaHUNYNATOPOB,  0bObeAuHeHHbIx  obwen  cuctemomn
ynpaBneHua, paboTalowmx B e€AMHOM MPOU3BOACTBEHHOM
UMKNe no cbopke wm3genmnm Uu  CnocobHbiX  ObICTpO
nepecTpanBaTbCA Ha HOBbIM BUA NPOAYKLUMN

DA E E) € '—c\x*)'alj,j :}

LT

PTK moer pabotaTb aBTOHOMHO WAM B
COCTaBe aBTOMATUYECKUX JIMHUK U TUOKUX
NPOU3BOACTBEHHbIX CUCTEM

- inpepamn B  npoussBoactBe PTK m
_§ obpabaTtbiBaloWMX LLEHTPOB AB/AIOTCA CTPaHbI

Esponbi, Asuu u CLLUA



COBpEMEHHbIe TeHAeHUNU Pa3BUTUA MaALLUMHOCTPOUTENIbHOIO NpeanpuaTua

N  NOBbIWEHNA  KOHKYPEHTOCNOCOOHOCTM  MPOAYKUUM
MALIMHOCTPOUTENbHOIO  KOMMJEKca TpebyercA  ymeHblleHue
cebecToMmMOoCTM U NOBbIWEHME KA4yecTBa BbiMyCKAaeMOM NMPoayKLUUM.
[ns DOCTUXEHUA 3TUX MNOKasaTenem npuberatdT K M3BECTHbIM
METOoAaM.

K TakMm  meTogam  MOXHO  OTHECTU:  TexXHO/I0ruu
«bepexxnusoro npowussoactea» (TPS/LEAN), craTtuctnyeckoe
yrnpaBneHne nponsBoacTtBeHHbIMK npoueccamu (SPC), meTtoapbl
Teopmnn orpaHmyeHnnn TOC, metoabl 6ObICTPON nNepeHaNaaKu
obopynosaHusas (SMED), napameTpuyeckaa WU  CTPYKTypHasA
ONTUMM3ALMA NPOUN3BOACTBEHHbIX NPOLECCOB.



TexHonorua «bepexxnusoro npoussoacrasa» (TPS/LEAN)

[1aHHaA TEXHONOrMA 3TO CKOpeUn uenas npomsBoactseHHasa ¢unocodpma. CyTb B BOBAEYEHUN
B Npouecc onTMMn3aLum NPon3BOACTBEHHbIX N3AEPKEK KAaXKAOro COTPYAHUKA NpeanpmaTma u
MaKCUMA/IbHON KNNEHTOOPUEHTUPOBAHHOCTU, T.€ MOCTOAHHOE CTPEM/IEHNE K YCTPAHEHUIO BCe
BMOOB notepb. [laHHOE NOHATUE BBEAN aMEPUKAHCKME MUCCNeaoBaTesIM Ha OCHOBE aHanM3a
neAaTenbHOCTU KomnaHuu Toyota.

OAHMM M3 OCHOBOMOJAratoWmnx @aKTOpPOB ABAAETCA LUEHHOCTb KayecTBa KOHEYHOro
NPOAYyKTa, €ro OueHKa Ha BCex 3Tanax ero npou3soacTBa. B pe3ynbrate OUEHKMU
npeanosiaraeTcs Co34aHue BO3MOMKHOCTEM YCTPaHeHUsa Ntobbix AEeNCTBUW NPUBOAAWMX K
NycTbiIM 3aTpaTam pecypcoB. [1na onpegeneHma 3TUX NYCTbIX 3aTpaT MHOMAA MNPUMEHAIT
TEPMUH M3 MNPOU3BOACTBEHHOM cuctembl Toyota — muda (an. 5K mypa), osHauarowmii
BCEBO3MOKHbIe 3aTPaTbl, NOTEPU, OTXOAbl, MyCcOp. [TpUMEPOM MOXKET C/YKUTb CKIaANPOBAHMNE
NMPOMEXKYTOYHOIrO NPOAYKTA HA CKAage WAM CEePBUCHOM LEHTpe, 4YTO nMpuBeaEéT K
NOMNONHNTE/IbHbIM MPOM3BOACTBEHHbIM U34EPKKAM, HE HYKHbIX KOHEYHOMY NOTPebuTento, Ho
«JIOXKALLMXCA Ha ero naeym».

OcHOBHOM 3a,£I,aHEﬁ «6epe>|<m/|Boro NnNpPon3BoacCcTBa» CHUTAETCA NJIaHOMEPHOEe COKpalweHne
BCeX npomn3soactBeHHbIX nMpoueccoB He ,u,o6a3nmom,mx LEHHOCTN KOHEYHOMY MPOAYKTY.


https://ru.wikipedia.org/wiki/Toyota
https://ru.wikipedia.org/wiki/%D0%AF%D0%BF%D0%BE%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

TexHonorua «bepexxnusoro npoussoacresa» (TPS/LEAN).

Ownaawve | 7 BUAOB MNOTEPD,

Mepenpon3BoACTBO

KOTOPBIE ECTb

JINWHAA
06paboTKa

HeHyHble
nepemeuweHnA

HA KAMO0OM
NPOU3BOACTBE

HeHyHaA
TPaHCNOPTUPOBKA

JInwHne
3anachl

OCHOBHOM 3ada4yen «beperknMBoro NPomM3BoACTBa»
cYMTaeTcs NAaHOMeEpPHOoe COKpalleHune BCEX
NPOU3BOACTBEHHbLIX MNpoUeccoB He A06aBAAKOLMX
LEHHOCTU KOHEYHOMY NPOAYKTY.

OanH n3 ocHoBaTenem KomnaHum Toyota TanuTu
OHoO Bblgenun 7 BMA0B NPOM3BOACTBEHHbIX NOTEPb: U3-
3a Nepenpou3BOACTBa, MU3-3a NNLWIHUX TEXHONOTUYECKNX
onepauun, un3-3a HEHYXHbIX NepemeweHnn, mn3-3a
BbIMYCKa OPAKOBAaHHOM MPOAYKUUU, U3-33 OXUAOAHUS,
M3-32 HEHYXHOW TPAHCMNOPTUPOBKU, M3-3a JINLLHUX
3anacoB. B panbHenwem  Ixedbdpu  Jlankep,
nccnegoBateslb NPOU3BOACTBEHHOM cucTeMbl Toyota
nobasun ewé ogmMH BMA NOTEPb - HEPEANMN30BaAHHbIN
TBOPYECKMWN NOTEHLMAN COTPYAHMKOB. TaK Ke BblaenAatoT
elle BblAEeNAT ABa HE MAa/IOBAXHbIX MCTOYHUKA MOTEPb
3TO: neperpyska paboumx, COTPYAHUKOB  UAU
MOLLHOCTEW npwu pabote C NOBbILUEHHOMN
MHTEHCUBHOCTbIO M HEPaBHOMEPHOCTb BbINOJ/JIHEHMS
onepauuu, Hanpumep, Ce30HHOCTb PaboThlI.


https://ru.wikipedia.org/wiki/%D0%9E%D0%BD%D0%BE,_%D0%A2%D0%B0%D0%B9%D0%B8%D1%82%D0%B8

TexHonorua «bepexxnusoro npoussoacresa» (TPS/LEAN).

OCHOBHDIE
NMPUHLIMNDbI

| EBEPEXUIMBOrO
01 Y\ npPousBOACTBA 05

OnpegenuTb,
yto popmUpyeT
UEHHOCTb NpoAyKTa

C no3uummn
notpebutens

02

Onpegenuts, kakue
AencTeus obasa-
TENbHO HYXHbI
Npou3BoACT-
BEHHOM Lienu

CTpemuTbeA
COBEpILEHCTBO-
BaTbCA

DeicTeoBars, UCXOAA
U2 UHTEpecoB
notpeéurena

MepecTpouTsb gecTBMS
Tak, YTobbl OHK
npespaTUAUCh B
LLeNOCTHBIN
NnoToK pabor

xemmc Bomak, 1aHuen [1XKoHc,
aBTOpPbl KHUTU "Bepexxnnsoe
NPOM3BOACTBO", U3YUYMNB MPAKTUKY
npumeHeHunAa bl1 no Bcem mupe,
N3NI0KUNN CYyTb BeperkInBoro
NPOM3BOACTBA B BUAE NATU
NPUHLMNOB:

1) LEeHHOCTD,

2) NOTOK CO34aHUSA LEHHOCTH,

3) opraHmn3auma ABUMKEHUS NOTOKA,
4) BbITATMBAHMUE,

5) coBepLIEeHCTBO.

MpuHUKMNbl BepexnnBoro
NPOM3BOACTBA TAKKE N3/I0XKEHDI B
FOCT P 56020-2014 "bepexxknusoe
NnpPou3BOACTBO.



TexHonorua «bepexxnusoro npoussoacresa» (TPS/LEAN).

LK. Bomak, [1. [1KOHC.
"Bbepeka1mMsoe Npon3BoAacTso"
MpuHUKMnbI 6epexxnnBoro NnpomnsBoaCcTBa
(ocHOBHbIE, B 06WEM BUAae)

FOCT P 56020-2014 "bepexxnnsoe nponsBoACTBO.
OCHOBHbIE NONOXEHUA U CNOBapb"
MpuHUKMnbI 6epexknnBoro NnpomnsBoaCcTBa
(B paclumpeHHoM Buae)

LleHHOCTb
MoTOK co34aHUA LEHHOCTH

OpueHTaumA Ha co3gaHne LeHHOCTU anda notpebutensa
CoKpalweHue noTepb
MpunoputeTHoe obecneyeHmne 6e3o0nNacHOCTU
[MpUHATUE peLUEHMIN, OCHOBAHHbIX Ha ¢paKTax

OpI'aHI/I3aLI,MF| ABNHKEHUA NMOTOKA

OpI'aHI/I3aLI,I/1F| NOTOKa CO34aHnNA LEHHOCTU ONA I'IOTpE6I/1TeJ'IF|

BoiTarmsaHue

BbiTarmsaHue

CoBepLueHCTBO

CrpaTermnyeckana Hanpas/ieHHOCTb
[loCTOAHHOE yny4dlueHune
Busyanunsauma u npo3pavHoOCTb
[MocTpoeHMe KOPNOPATUBHOM KYAbTYPbl HA OCHOBE YBa*KEHUA K Ye/IOBEKY
BcTpoeHHOe KayecTBo
YcTaHOBNAEHME A0NArOBPEMEHHbIX OTHOLEHMIW C NOCTABLMKAMMU
CobntogeHne cTaHaapToB




MeToAa cTaTucTuyeckoe ynpasneHMa Npou3BoACTBEHHbIMU
npoueccamu (SPC).

3TO MeTo, MOHUTOPUHIa NPOU3BOACTBEHHOrO NPOLLEcca C LUenbio YNpaBieHUs KavyecTBOM BbiMyCKaemom
NPOAYKUMM Ha BCexX 3Tanax npousBoacTBa. B KayectBe WMHCTPYMEHTOB MOHUTOPUHIA MPUMEHSAIOTCS
CTaTUCTUYECKME MHCTPYMEHTbI aHau3a.

[aHHbIN meTod ynpaB/ieHUA MNPUHAT 00A3aTeNbHbIM HA MPOMBbIWJ/IEHHbIX NpeanpuATuAx EBponbl w
ANoHWMM ¢ momeHTa BHeapeHus ctaHgapTa ISO/TS 16949 B aBTOMObOMANECTPOEHUU. POCCMNCKMM aHasnorom
Toro craHpapta asadetrca TOCT P UCO/TY 16949-2009 «Cuctembl mMeHeameHTa KadvectBa. Ocobble
TpeboBaHusa no npumeHeHnto MCO 9001:2008 B aBTOMOOMABHOM MPOMbILLIJAEHHOCTU W OPraHU3aumsax,
NPOU3BOAALLMX COOTBETCTBYIOWME 3anacHble YyacTu». Ho B oTamnume ot PO B cTpaHax EBponbl n AnoHuu
CTaHOQpT ABnaetcA 06A3aTeNbHbIM M OTHOCUTCA MOYTU KO BCEM OTpacaaAm npombliwneHHoctn. B CLUA
CYLLLECTBYET aHa/I0r AQHHOIO CTaHAaPTa U TaK XKe aBnsaeTca 0b6A3aTeNnbHbIM.

OCHOBHbIM MHCTPYMEHTOM 3TOr0 MeToAa ABASIETCA KOHTPONbHaA KapTa Lyxapta. Kapta npeacrasaset
coboit rpaduyeckoe cpeactso cbopa AaHHLIX U MPUHATUA PeLleHUn OTHOCUTENbHO CTabWUAbHOCTU WU
npeacKkasyemocTn 1toboro npotecca, YTo onpeaensieT cnocobbl ynpaBaeHUs COOTBETCTBYHOLLMM NPOLLECCOM.

Llenb paHHOro meToaa B BbIABAEHUM OCODObIX MPUYMH WM3MEHEHMA CUCTEMbI, MPUBOAALLUX €€ B
HecTabunbHOe COCTOAHWE, U HAXOXKAEHMW crnocob ux ycTpaHeHusa, noadep’kaHMe NPOU3BOACTBEHHOM
CUCTEMbI B COCTOAHWM YNPABASEMOro NPOLECcca, CHUXKEeHNEe BEPOATHOCTM BbiNycKa BpakoBaHHOM NPOAYKLUMK
N KOHEYHOro BPEMEHM BCEro NPOM3BOACTBEHHOIO LIMKAA.


https://ru.wikipedia.org/wiki/ISO/TS_16949

MeToAa cTaTucTuyeckoe ynpasneHMa Npou3BoACTBEHHbIMU
npoueccamu (SPC).

B 80-x rogax npowsoro Beka dauaxy [ongpatt pa3paboTtan meTog0/10rn0 ynpaBieHna cMcTeMaMmmn B
Pa3NnYHbIX cPepax AeATENbHOCTMN Ye/I0OBEKA - TEOPUIO OrpaHnyeHmid. [laHHaAa Teopua 6asmpyeTca Ha NOUCKE U
YyNpaB/IEHNUM KNOYEBBIMU OrPaHNUYEHUAMKN CUCTEMBI, onpeaenarowmx 3¢PeKTMBHOCTb AEUCTBUA BCEN CUCTEMDI
N ee ycnex.

OCHOBHOM 0COBEHHOCTBHIO METOA0N0ITMMN AAHHOW CUCTEMbBI ABAAETCA TO, YTO COBEpLUAA onpeaesiéHHbIE
YCUINA NO YNPaBAEHUIO MasibiM  KOJIMYECTBOM 3/IEMEHTOB CUCTEMbI, AocTuraetca 3¢pdeKT, HaMHOro
NpPeBbIWAOWNN pe3ynbTaT OAHOBPEMEHHOIO BO34ENCTBUA Ha BCE MU BONbLWIMHCTBO NPODBAEMHbIX 3/IEMEHTOB
CUCTEMbI CPa3y UM NOOYEPEAHO.

OCHOBHOWM noaxoa B TeOpPUM OrpaHUYEHUN HaueNeH Ha TO 4YTo Obl BbIIBUTb OrpaHUYEeHUs W
OCYLLECTBUTb YNpaB/ieHUs 3TUMM OrpaHnYeHUAMU Ana 3GPEeKTUBHOIro AOCTMKEeHUA KoHeyHown uenun. Mopa
30 DEKTUBHOCTbIO B 3TOM C/ly4ae NnoapasymeBaeTcss MaKCMMasibHasA CKOPOCTb AOCTUMEHUA KOHEYHOMU Lenu C
MWHMMAIbHO BO3MOXKHbIMW 3aTpaTamu, 6e3 orpaHMYeHns KOHEYHOM Uenun No CoaepKaHuio.

Teopus BKAOYaeT B cebA HAbOP NOrMYECKUX MHCTPYMEHTOB, MNO3BONAKOWMUX HAWUTU KAouyeBble
orpaHUYeHns 1 cTosLLee 3a HUMM yrpaB/iIeHYeCcKoe NPoTUBopeUYne, HalTK pelleHne n cnocobbl ero BHeApPeHUs
C YYETOM MHTEPEecoB BCEX 3aMHTEPECOBAHHbIX CTOPOH. Pa3paboTaHbl NpUKAafHble peleHus Teopuu
OrpaHUYEHUn ANA ynpaBaeHUs NMPOU3BOACTBEHHbIM MPOLLECCOM, YNpaBAeHMEM MPOeKTaMu npu paspaboTke
HOBOM NPOAYKUMU U T.A.


https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D0%B4%D1%80%D0%B0%D1%82%D1%82,_%D0%AD%D0%BB%D0%B8%D1%8F%D1%85%D1%83

MeToa 6bicTpon nepeHananku obopynosanua (SMED).

MeTop, 6bICTPOM NepeHanaknm MoXHO OTHECTU K K TEXHONOMMK «beperknnBoro
npoussoacTea». CyTb MmeToZa B TOM YTO Hbl COKPaTUTb U3AEPHKKM NPOU3BOACTBA NPU NepeHanaake
N nepeocHacTKe 060pyaoBaHUA U BKAOYAET B cebAa pas TeopeTUYecKuxX n NPUKAagHbIX NPUEMOB,
NO3BO/IAOLWMX COKPATUTb BpEeMSA NOATrOTOBUTE/IbHbIX ONepaLun.

ABTOpPOM 3TOro metoaa asnaetcsa Cureo CuHro. OH cmor 0BHaPYXUTb HEKOTOPYIO
3aKOHOMEPHOCTb BCTPeYaloLLyCAa Ha NpeanpuAaATUAX B NpoLecce nepeHanagke, Kotopble CTaam
OCHOBOM ero cuctembl SMED. TaK OH BbIACHWU YTO: HEKOTOPbIE ONepaummn nepeHanagkm MoxHo
OCYLLECTB/IATb TO/IbKO NPU NMOHOM OCTaHOBKe 0bopyaoBaHua (Hanpumep, cmeHa npecc-popmbl), a
Apyrue onepaumm nepeHanagkm BO3MOXKHO OCYLLECTBNATL B NpoLecce paboTbl 060pyaoBaHMA
(Hanpumep, anemeHTbl KpensieHna aTon camon npecc-bopmbl). B pesynbtaTte aTux HabaogeHWN,
Cureo CMHIo NnpuULEN K BbIBOAY, YTO NMPU NepeBoae Kak MOXHO bo/ibLLero Ymcna onepaumnm
nepeHasaAKku B onepauun BbiNoJIHAEMbIE B npouecce paboTbl 060pya0BaHUA MAN BHELLHUE
onepaunm, MOXHO B HECKOJIbKO pPa3 COKPaTUTb BPpemMA NepeHanagkm obopyaoBaHma B LEJIOM.

TaKk aBTOp meToAa npeasiaraeT HECKONIbKO BAapMaHTOB Npu sHeapeHun TexHosnornm SMED:
OTAENEHMNE BHYTPEHHMX ONepaumi OT BHELWWHMX, MaKCMMa/lbHO BO3MOXKHOe npeobpa3oBaHme
BHYTPEHHMUX Oonepauni BO BHELLHUE, NPUMEHEHNE YHUPULMPOBAHHbIX 3/1eMeHTOB 060pyaoBaHMA,
MCNOJIb30BAHME B TEXHO/IOTMYECKOM 060pPYA0BaHNM KaK MOXKHO 60/1ee MeHbLIEro Ymcsaa
PA3/INYHbIX KPENEKHbIX 3/1IEMEHTOB U 3aMeHa UX Ha MHOTOPYHKLMOHA/IbHbIE 3aXKUMbl,
NPUMEHEHME MPOMEKYTOYHbIX NPMUCNOCcobAeHNIN, TPUMEHEHME NAPAI/IE/IbHbIX ONEepPaLmn.


https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%B5%D0%BE_%D0%A1%D0%B8%D0%BD%D0%B3%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%B5%D0%BE_%D0%A1%D0%B8%D0%BD%D0%B3%D0%BE

MeTopa, CTPYKTYPHOM ONTUMMU3ALUMU U METOA, NAapaMeTPUYECKOM

ontTmMmmn3auumiu
Memod cmpyKkmypHoUl onmumu3ayuu u memoo napamempuyeckol onmumusayuu

NPON3BOACTBEHHbIX NPOLECCOB BK/OYaeT B ceba pasnnyHble MeToAbl aHa/n3a CTPYKTYpbl
npeanpuATUA U TEXHONOrMYEeCKoro npouecca Ha npeanpuatMn. [laHHble meToabl
NO3BOJIAOT BbIIBUTb Hanbonee cnabble mecta NpeanpUATUA C TOYKM 3PEeHUA NPOLLeccoB

NPON3BOACTBA N CTOYKMN 3PEHUS CTPYKTYPbl CAMOTro npeanpuaTus.

B HacToAuwee Bpemsa B Habope maTemMaTUMyeCKOro MoAe/IMPOBaHMA MOABUANCH
NporpaMmmHblie NPOAYKTbl MO3BONAKOLWLME OCYLLECTBUTb MMMUTALUOHHOE MOAENNPOBAHUE
peanbHOro ob6bvekTa. [JaHHbIN TUN NPOrpamm MO3BONAET B PEXKMME PeanbHOro BPEMEHM
oueHUTb 3GPEKTUBHOCTb NCNOb30BaHMA paboyero Bpemsa Ha NPOU3BOACTBE, TAK BbIMYCKa,
oTCNeguTb NOrNCTUYECKME onepauumn BHYTPU npegnpuatna, paspabortatb Haubonee
3PPEKTUBHYIO, C TOYKM 3PEHUA KOMMOHOBKY TEXHONOINMYECKOro 060opyaoBaHUsA, C YYETOM

ocobeHHOCTEN NPON3BOACTBA.



BbIBO/bl

OAHMM M3 OCHOBHbIX KPUTEPUEB OLEHKM TEXHUYECKOM OCHALWEHHOCTU
npeanpuatTna AsndeTcA rmMbkoe aBTOMATU3MpoBaHHOe npowussoacTeso (FAM). 3T1o
NPOU3BOACTBO nmetoulee BOOPYKEHUU KOMNAEKC aBTOMATU3UPOBAHHOIO
TexHonoruvyeckoro obopyaoBaHua U obopyaoBaHUE ANA KOHTPONA U AWMATHOCTUKU
KavyecTBa BbINyCKaeMOW NPOAYKLU MU, CKNAaJAUPOBaHMUE U TPAHCNOPTUPOBKY U3A4ENUN, a TaK
€ KOMNAEKC nporpammHoro obecnevyeHuAa MNO3BONAIOLLETO OCYLECTBUTbL NOATOTOBKY
MONHOTO  KOMNJIEKTA  KOHCTPYKTOPCKOM U TEXHONOTNMYECKOM  AOKYMEHTauuUM.
TexHONornyeckMt npouecc B 3TOM C/yyae ocyulectsasetTcs pPoboOTU3MPOBAHHbIM
TEXHONIOTUYECKMM 000pyaoBaHMEM WAM TUOKMX NPOM3BOACTBEHHbLIX moaynen. Ans
ynpaB/ieHNe TEeXHONOrMYeckMm obopyaoBaHME MCMOAb3YIOT Habop nporpamm,
MUKpOMpoLEeccopbl U cucTtemy AaTYNKOB.

XapaKTepHbiM B  3TOM  C/y4ae  ABAAeTCA  NMPUMeHeHune  TexXHOJ10rmu
3HeprocbepeeHUss CTaHKOB, MHOroonepaumoHHbIX CcTaHKoB Cc  YMY, rubkux
NPOUN3BOACTBEHHbIX CUCTEM, NPOMbILLUIEHHbIX POIOOTOB, C BO3MOHOCTb
aBTOMaTU3MPOBAHHOM  NepeHanaku, maTepuanocbeperarOWmx  TEXHONOTUN U
TEeXHONOMMMN CHUKAKOLWUX TPYAOEMKOCTD.



