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HHPEAUCJIOBHUE

Jxum Bomak u Jlen JI)xoyHc

Ocenbro 1996 rona, korga BrepBbie Obuta omyOnukoBaHa Kownyenyus Lean (Lean Thinking), Mbl mpu3Banu Hamux yutarenei «[IpocToii caenaiite
sto!» B nmyxe Tamum Ouno (Taiichi Ohno). MbI 3HaeM, 4TO OOJBIIUHCTBO U3 BAC YK€ MOJIB3YETCS HAIIMM COBETOM, IO TOMY, YTO OBLIO PaclIpoIaHO
6omee 100 000 xomuii KHUTH HA aHTJIMKACKOM SI3bIKE, a TAK)KE MO0 HEMPEPHIBHOMY MOTOKY 3JIEKTPOHHBIX COOOIIEeHNH, (hakcoB, Teae(OHHBIX 3BOHKOB,

IIHUCEM U JIMYHBIX OTUYCTOB OT HAIIIUX t-II/ITa.Te.J'IeI\/'I, KOTOPBIC T'OBOPAT O CBOUX NJOCTUKCHUAX.

OpHaKo MBI TaKXe 3HAeM, 4TO OOJBIIMHCTBO YUTATENECH HE CTAIM UCIOJIL30BaTh MOATAITHBIN MPOIIECC Mepexoaa, KOTOPhIM OMUCHIBACTCS HAMU B TJIaBe
11 Konyenyuu Lean. bbuii OTIWYHO BBITTOJIHEHBI TAIbI C IEPBOTO MO TPETUMA:

1. HaiiTi ncTouHHMK iepemMeH (He HadaTh Jiu ¢ ce0s?)
2. Haiitu yuntensi-cences (yuauTens, Yblo KPUBYIO O0yYEHHSI MOKHO MIEPEHSTh)
3. Omnpenenutsb (MM CO3AaTh) KPU3UC JJISI MOTHUBAIIMH IMPOBEJICHUS JIEATEILHOCTH BO BCeH pupme

Ho 3aTeM oHu nepecko4miin Ha MATHIA ATall:

5. BbIOpaTh Ba)kHOE HalpaBJIEHUE AEATEIBHOCTH U Ha4aTh OBICTPO YCTPAHATh MOTEPH, YTOOBI YAUBUTH Ce0s1, KAK MOXKHO MHOT'O I0CTHYb 32 OYEHb
KOPOTKHUI IIEPUOJ BPEMEHH.

[Tpu 3TOM MpOMYIIECHHBII YeTBEPTHIH 3Tan (PAKTUYECKH SBISETCA CaMbIM KPUTUYECKHM:

4. CocTaBUTb MOJHYIO CXEMY MTOTOKA CTOMMOCTH JIJIsl BCEX CEMEICTB u31enuit



K cosanenuto, kak ObUIO BBISIBIIEHO, TOJBKO HEKOTOpPHIC W3 HAIMX YHTATENEH IMMOCIEAOBAIN HAIIEMY COBETY O TIHIATEIBHOM BBITIOJHEHUH 3TOTO
KPUTHYCCKU BAXKHOI'O 3Tala, MMpekKAC UYCM HAYMHATH BBINIOJHATH 3aJa4y IO YCTPAHCHUIO IMMOTCPb. BwmecTo 3Toro B 6OJ'II>H_II/IHCTBC CJIY4acB KOMIIaHUU
OIPOMETYUBO TOPOTISITCS MTPOBOIUTH MACCUBHYIO JIESATEIILHOCTh IO YCTPAHEHUIO MOTEPh (arpeCCUBHAS JESITEIBHOCTD 110 CHCTEME KA/I3¢H WA OJIUIIBI
AJIs1 HCIPCPBIBHOT'O COBepI_HeHCTBOBaHI/IH). Ot 6J'IaFI/Ie HaMCPCHUA MTOMOTAar0OT BOCCTAHOBUTH TOJIBKO OAHY HG6OJ'II>H_IYIO HJacCTb IIOTOKa CTOUMOCTHU IJIs1
KaXJIOTO W3JeNUs, U CTOMMOCTH JICHCTBUTEIBHO HAYMHAET MPOTEKAaTh JIydllle 4Yepe3 ATO HampaBleHHE IMOTOKAa. Ho 3areM MOTOK CTOMMOCTH
OCTaHAaBJIMBACTCsA B 3aBajlaX 3allaCOB H OI‘I/I63_CT CJ'IC,Z[yIOH_[I/Iﬁ 9Tall NOCICAYIOIMUX IMPOHCCCOB. B xoHeunom pE3YyIbTaTeC: OTCYTCTBYCT CHHIKCHUC
ce0ECTOMMOCTH B UTOTOBOH CTOMMOCTH TPOAYKIIMH; 3aKa3UMK HE IMOJy4YaeT YCOBEPIICHCTBOBAHHBIX YCIYT M KadyecTBa MPOMYKIIMH; TOCTABIIUK HE
MMOJIY4acT BbITOAbI; OTPaHUYCHLI BO3MOXKXHOCTH YCTOﬁqHBOﬁ ACATCIIbHOCTHU 3a CUCT HpI/IGHI/DKeHI/IH HCIIPOU3BOAUTCIILHBIX HOPM K qUCTOHU CTOUMOCTH, U
Ha0r01aeTCs BceoOIee pazoyapoBaHHue.

OOBIYHO ACATENBHOCTh MO CHCTEME KaWI3€H C HEYAOBIICTBOPUTEIBHBIMH pPE3yJbTaTaMHU CTAHOBHUTCS APYTOM HECOCTOSBIIECHCS MpOrpamMMoil, 3a
KOTOPOW BCKOpE CJIeAyeT ImporpamMma «I0 YCTPAaHEHHUIO Y3KUX MecT» (Ha ocHOBe Teopum orpanuyeHuit - Theory of Constraints) mwiam mporpamma
[ectp Curma (Six Sigma) (koTopasi HampaBjeHa Ha yCTpaHEHHWE HamOoJiee SIBHBIX MPOOJIEM ¢ KadyeCTBOM IMPOAYKIIMH, C KOTOPHIMHU CTATKHBACTCS
MOpEeanpusaTie) Uik .... Ho u mocie 3Tux NeiCcTBUI pe3ybTaT OCTACTCs MPEKHUM: Pa3poO3HEHHbIE MOOEAbl HAJ MOTEPsSIMH, HEKOTOPBIE U3 KOTOPHIX
SIBJIIOTCSI CYILIECTBEHHBIMH, HO HE COBEPLICHCTBYIOT BCEH CUCTEMBI.

[ToaTomy mpu CO3/1aHUU MIEPBOTO MPOEKTA OMUCAHUS «MHCTPYMEHTapus» NHCTUTYTOM Mo pa3zpaboTke KOHIENIMN 3KOHOMUYHOro npeanpusatus (Lean
Enterprise Institute) Obwia ompenereHa HEOOXOIUMOCTh B MPENOCTABICHWH PadOTAONUM IO cucTeMe Lean camMoro Ba)KHOTO WHCTPYMEHTapHs,
KOTOPBIA TPeOyeTCsl M MOJTydeHUsT YCTOWYMBOTO IMPOTpecca B BOMHE, KOTOpas BEJACTCS MPOTHUB IMOTEPh: CXeMa MOTOKa cTomMocTu. Huxe Maiik
Porep u Ixon lllyk oOBSCHSIOT, KaKk pa3padOTaTh CXEMY IS KaXJIOTO IMOTOKAa CTOMMOCTH, U TMOKA3bIBAIOT, KaK MPH MOMOIIM 3THUX CXEM MOXHO
MPOBOAUTh OOY4YE€HHE DPYKOBOAUTEJEH, WMHKEHEPOB, TEXHOJOIOB, IUIAHOBUKOB, MOCTAaBUIMKOB M 3aKa3YMKOB C IENbI0 TOHUMAaHUS CTOMMOCTH,
mudQepeHIanuy CTOMMOCTH OT TIOTEPh U YCTPAaHEHHUS IOTEPb.



JleATenbHOCTh M0 CUCTEME KalA3€H MM JIH0ObIC Ipyrue MPOM3BOICTBEHHbIE TEXHOJIIOTUH 10 KoHUenuuu Lean sBisdtorcs Hanbonee 3¢ pekTuBHBIMU
IIPU UX CTPATETHYECKOM MPUMEHEHHH B YCIOBUAX Pa3padOTKU SKOHOMHUYHOTO TOTOKA CTOMMOCTH. CXeMa IMOTOKa CTOMMOCTH TO3BOJISIET ONpPENEITh
KaX/Iblil Mpolecc B IMPOU3BOACTBEHHOM IIOTOKE, BBIAEHATh MX U3 (DOHOBBIX CTPYKTYp OpraHM3allMd U CTPOUTH IIOJIHBIA IMOTOK CTOMMOCTU B
COOTBETCTBUM C IIPUHIUIIAMU KOHIenuuu Lean. /[aHHBI MHCTpYMEHTApUN CIEAyeT MCIOIb30BaTh KAXKIABIM pa3 IPU BHECEHUU U3MEHEHUU B IOTOK
CTOUMOCTH.

Kak u B apyrux mpoekTax mo pa3zpaboTke MHCTpyMEHTapusi, Obula 3aJieiicTBOBaHa IpyIa, COCTOSAIIAsl U3 JIIOJEH C OMBITOM pabOThl B PazIUYHbBIX
cdepax MpaKTUYECKON M HCCIIEAOBATENLCKOM nesTenbHocTH. Maiik PoTtep 3aHmMaercst uydeHueM nestenbHocTH KoMnanuu Toyota. OH paboraer ¢
MHOTMMH IPOU3BOAUTEISIMU TIPU BBOAE B JCHCTBHE INPOU3BOJCTBEHHBIX IOTOKOB IO cucTemMe Lean, W Takxke mnpenogaeT B MHMUYHMTraHCKOM
Yuusepcurere. [[xon Illyk corpynnuyan Gonee mecatu et ¢ kommanueil Toyota Motors Corporation, rae OoJbInas 4acTh €ro JesSTEIBHOCTH
OTHOCHJIaCh K OOYYEHHIO TOCTABIIMKOB YMEHHIO 6udemsb. 3aTeM OH Takke mepemiel B Mu4uranckuii YHHBEpPCHTET. BMecTe 3Th JBa 4eloBeKa
00pa3yIoT 3HAUMTENbHBIN IJIACT ONbITAa U 3HAHUN (KpHBasi 00y4eHHs, KOTOpasi CO3/1aBaJlaCh OYEHb HEMPOCTO), KOTOPBIM OHU Celyac JEATCs ¢ BaMHU.

Mps1 HajieeMcs, 4TO YUTATEIN JAaHHOW paboThl M BCE ydacTBYyIomue B jaestenbHocTH MHCTHTyTa Lean Enterprise Institute OyayT cpasy u HIMPOKO
MCIOJIb30BaTh METOJIOJIOTHUIO COCTAaBJICHUS cXeM. MBI TakKe HaJeeMcsl, YTO Bbl MOJICKaXKETe HaM CIOCOOBI ee ycoBeplueHcTBoBaHUs! Tak kak Hare
JBUKCHHE TI0 HAIMPABJIICHUIO K COBEPIICHCTBY HUKOTJA HE 3aKOHUYUTCS, HAM HEOOXOIMMBI Ballld COOOIICHUS O BAIIUX yCIeXaX W, 4yTO Jaxe Oojee
BAJKHO, O XapaKTepe BaIIUX TPYIHOCTEH.

[TosTroMy MBI cHOBa roBopuM: «IIpocto caenaiite 3To!», HO ceilyac Ha ypOBHE MOTOKA CTOMMOCTH, OT OJHOTO CEMEHCTBA U3JEIUN K APYromy
CEeMENCTBY U3/IeNUil — HAYMHASA C BHYTPEHHEH CTPYKTYPHl KOMIIAHUH U 3aTeM PACLIMPSs CUCTEMY 3a ee mpezensl. M moTom coolimuTe HaM O CBOEM
OTbITE PabOThI, YTOOBI MBI MOTJIM PAcCKa3aTh O BAILIMX JIOCTHXKEHUSAX BO BCel ceTH cuctembl Lean.

Jxum Bomak u Jlen JI)xoyHc

Bbpyknun, Maccauycerc, CLUA u Jlurta bepu, Huedopn, BenukoOpuranus
Ten.: (617) 731-2900; daxc: (617) 731-2999

OnekTpoHHBIH anpec: info@lean.org  www.lean.org




BBEAEHHUE

Mpb1 00HApYKUIM YAUBUTENbHYIO Belllb. [loka GOJIBIIMHCTBO M3 HAC CTapalioch BBIABUTH NMPUYMHBI TOTO, OYEMY J0pOra, KOTOpasi BEeT K CUCTEME
Lean, aBnsieTcsa 6osee yxabUCTOM, 4eM 3TO JTOJKHO OBITh, HEOOXOUMOE U B TO K€ BPEMsI IPOCTOE CPEACTBO, KOTOPOE MOXKET MOMOYb HaM JTOCTUTHYTh
peaIbHOTO Mporpecca B OTHOLLIEHUHN CTaHOBJICHUSI cucTeMbl Lean, HaXOAMIIOCh Y HAC MPSIMO TEepel HOCOM.

Onun u3 Hac, Maiik, oJroe BpeMsl MBITAJICS HAWTH CPEICTBO, KOTOPOE MOTJIO OBl CBSI3aTh BMECTE KOHIICTIIIMA M TEXHOJOTUM CHUCTeMBI Lean. OTu
IIOIIBITKHU Ka3aJINChb 60.]166 HCOCYHICCTBUMBIMHU, YEM JOJI?KHbBI GBIJII/I 6BITB, TaK KakK OH pa60TaJ1 CO MHOTHMHU KOMITaHUAMMU TIpU p€ain3dalilii CUCTCMBI.
Maiik 3aMeTHJI METOJT COCTaBJICHUS CXEM MPH M3yYEHUHU CIIOCOOOB BHENPEHUs cUCTeMbl Lean B komnanuu Toyota. OH TOHSIT, 9TO COCTaBIECHUE CXEM
MMeeT MOTEHIMAal, KOTOPBIA ropas3io 0oJblie 0OBIYHOIO MPUMEHEHHS, COCTaBMII METOAMKY U pa3paboTai Ha ee OCHOBE METOJ OO0Yy4YeHHUs, KOTOPBIiA
MoKa3a ce0st OYeHb YCIICIITHO.

Hpyroii aBTop, [[)KOH, OBLIT 3HAKOM C «METOJAMKOI» OoJiee ASCATH JIET, HO HUKOT/AA JaXe HE MOT MOJAYMAaTh CO CBOCH CTOPOHBI, YTO ATO MOXKET OBIThH
BaxxHbiM. Korma [[xoH paGoran B kommanuu Toyota, MpoIlecC COCTaBIEHUs CXeM ObUI NMPAKTHUYECKU JIOMOJHUTEIBHBIM IMPOIECCOM - MPOCTHIM
CPEICTBOM KOMMYHHKAIIUH, KOTOPBIH UCIIOJIB30BAJICS OT/ICIBHBIMH JIMIIAMH, H3yYaIOIUMH CBOIO TTPO(ECCHIO TOCPEICTBOM MPAKTHUECKOTO OIBITA.

B xomnanuu Toyota, 3TOT MeTo1 (KOTOPBIN B TaHHOW paboTe Ha3biBaeTcs «COCTaBICHUE CXEM MTOTOKA CTOMMOCTH») U3BECTEH 101 Ha3BaHueM «Kaprta
JBIDKEHUS TTOTOKOB MarepuanoB u uHpopmanun» (Material and Information Flow Mapping). OTOT MeTO HE HCIOJIB3YyeTCs B KAauecTBE CIIOCo0a
OOyYCHHSI UM METOAUKUA «YUHUTHCSA BUACTh». OH UCMOJIB3YeTCS MPAKTUKYIOIMUME CHEIUaTUCTaMU MMPOU3BOJICTBEHHONW CHCTeMbl koMmnaHuu Toyota
JUISL OTIPECTICHUS] TEKYIIUX U OYIYIIUX WM «HJCANTbHBIX» COCTOSHUN B MpPOIECCe Pa3paOOTKH IUIAHOB MO PEATU3AINH JCATEIHLHOCTH MO CHUCTEME
Lean. Hecmotpss Ha TO, uTO B KOoMmaHuu Toyota peako ymoTpeOJsieTCsl BBIPAKEHUE <«IIOTOK CTOMMOCTH», TaM YAENsAeTCs OOJIbIIIOe BHUMAHHE
pa3paboTKe MPOU3BOACTBEHHOTO MOTOKA, YCTPAHEHUIO MOTEPh U A00aBIeHUs cTouMOocTH m3aenuto. [lepconan komnanuu Toyota u3ydaeT Tpu MOTOKA
MIPOM3BOJICTBEHHON JIESITEILHOCTH: TOTOKM MaTepuajoB, MHPOpMalUU W TEpCOHANIa/mpoieccoB. MeTo COCTAaBJICHHS CXEM IOTOKOB CTOMMOCTH,
KOTOPBI MPECTABJICH B HACTOSAIICH paboTe, OMUCHIBAET MEPBBIC IBA U3 ITUX ITOTOKOB M OCHOBBIBAETCSI HA KapTaX JBM)KCHUS TTOTOKOB MAaTEPUAJTIOB U
nH(popMaIuu, KOTOpble MPUMEHSIOTCS B KoMnanuu Toyota.



Kax OoNbIIMHCTBO APYTUX YYEHBIX B MOCJIEIHUE TOJIbI MBI MBITAINCH HAUTH CIIOCOOBI, KOTOPbIE MOTYT TOMOYb IMPOU3BOAUTENSIM 0Opamarh 0oJblie
BHUMaHHUs Ha NIPOU3BOJICTBEHHBIM TOTOK BMECTO JUCKPETHBIX IIPOLECCOB IPOU3BOJCTBA U BHEAPATH CUCTEMBI KOHLIETIIIMU Lean BMECTO MPOBEACHHUS
NESTeIbHOCTH IO COBEPIICHCTBOBAHMIO OTAENBHBIX MpolreccoB. Hamy mombITKM ObUIM HampaBieHbl Ha TO, YTOOBI MOMOYb MPOU3BOAUTENSIM
IIPOBOAUTH JOJITOBPEMEHHBIE CUCTEMATUYECKUE COBEPILICHCTBOBAHMS CUCTEMBI IPOU3BO/ICTBA, KOTOPHIE NO3BOJIAIOT YCTPAHITH HE TOJBKO IOTEPHU, HO
TaK)X€ U UCTOYHUKU BOBHUKHOBEHHUS MOTEPb, YTOOBI UCKIIOUYUTH UX MIOBTOPHOE MOSBIECHUE. Y T€X, KTO MPOCTO MPOOYET METOIUKY COCTaBJICHUSI CXEM,
HaMm OBUIO MPHATHO YBHUIETh, KaK HCKIIOYUTEIHHO 3()()EKTHBHO ATOT METOJ HAmpaBiseT BHUMAaHUE Ha IMPOU3BOACTBEHHBIH MOTOK M TIOMOTAaeT
MIPOU3BOJUTENSAM 6udemb. Teneps Mbl IPEICTABISIET 3Ty METOJUKY BaM.

Maiik Porep u [xon [lyk
Ann Arbour, Muuuran
Mait 1998 roga
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YHacre I: HAYAJIO JEATEJIBHOCTH

Yro npeacrasiseTr c000M METOANUKA COCTABJIEHHUS CXeM MOTOKOB CTOMMOCTH
IToroxu MmaTepuajioB U HHPOPpMALTMH
Br10op cemeiicTBa uznenns

PykoBoauTesib pa3padoTKu NOTOKA CTOUMOCTH

vV V V V V¥V

Hcnoabn3o0BaHHe METOAUKH COCTABJIEHHUS CXEM



Yro npeacrapisieT CO00M METOAMKA COCTABJIECHUS CXeM MOTOKOB CTOMMOCTH

BripakeHue «moTOK CTOMMOCTH» MOKET ObITh HOBBIM B BamieM cioBape. [log MOTOKOM CTOMMOCTH MOHMMAETCS BCS JIEATENBHOCTH (KOTOpas
N00aBIsIeT U He JOOABISIET CTOMMOCTH U3/IENUI0), KOTOpas TpeOyeTcsl Ha TaHHBI MOMEHT, YTOOBI H3/IeTIHE MPOIIJI0 BCE OCHOBHBIEC MPOU3BOICTBEHHBIC
MOTOKH, HEOOXOIUMBIEe ISl Kaxjaoro minaenus: (1) mpou3BOACTBEHHBIH MOTOK C 3Tama MOJYYeHHs CHIPHEBBIX MaTepUajoB N0 Mepedaud W3JeIHs
3aKa34yuKy, (2) MOTOK MPOEKTUPOBAHUS C 3Tana pa3padOTKH KOHIEMIIUU 10 3alycka B MPOU3BOJCTBO. B HacTosmiell pabore paccMaTphBaeTCs
MPOM3BOJICTBEHHBIN MOTOK € MOTpeOHOCTEN 3aKa3uyuka BHHU3 IO MPEALISCTBYIONIIMM IpolieccaM 0 dTara MOJy4eHHs ChIpbsi. Takoi MOTOK OOBIYHO
OTHOCUTCS K KOHIEMIUN YKOHOMUYHOTO MPOU3BOJICTBA, & TOUHEE K YYACTKY, K KOTOPOMY MHOTHE MBITAIOTCS MPUMEHUTh METOJIbI cucTeMbl Lean.

Hcnonb30BaHWe KOHIICTIIMA TIOTOKOB CTOMMOCTH OTHOCHTCA K pa0oTe Haa oOIed KapTUHOW, a HE MPOCTO OTACTbHBIMH IIPOIECCAMH;
COBEPIICHCTBOBAHMIO BCEl CUCTEMBI, a HE MPOCTO ONTUMH3ALMKU YacTel ATON cucTeMbl. ECiiy Bbl IEMCTBUTEIIBHO pacCMaTPUBAECTE CUCTEMY LIETUKOM U
MIPOXOJUTE BECh MYTh OT CAMbBIX MEIbYANIINX MPOIECCOB JIO MEepeaauu M3ACIUs 3aKa34rKy, TO OOJBITMHCTBY (PUPM U OCOOEHHO MPOU3BOJICTBEHHBIX
MpeanpusaTHii He0OXO0AUMO CJIeI0BaTh MOTOKY CTOMMOCTH Ui u3nenus. Ho cocTaBieHHne cxeM BCEro MOTOKa SIBISETCS CIMIIKOM 3HAYUTENbHBIM
JIeJIOM JUTsl Havasa!

B nacrosmeli paboTte maercs omMcaHWe MPOU3BOJICTBEHHOTO MOTOKA «OT JABEPH 10 JABEPH» BHYTPHU MPEINPUSTHS, B TOM YHCIE MPOIEcca OTIPY3KH
3aKa34yMKy M TOCTaBKU JeTajeil M MaTepualioB, KOTJa MOXXHO IMPOEKTHPOBATh BHJECHHUE OYIYIIEro COCTOSIHHS M HAayMHATh BBOJIUTH METOJIUKY
MPABWJIBHO. DTOT YPOBEHD SIBJISICTCS yIOOHBIM JIJISl Hauaaa COCTABIICHUS CXEM U BHITIOJTHEHHUS JISATEIHbHOCTH 110 peaan3aluu cucteMbl Lean.



[To Mepe yBenuueHUsl OINbITA U YBEPEHHOCTHU B CBOUX JEUCTBUAX MOXKHO PACHIMPATH COCTaBJICHHE CXEM C YpPOBHS MPEANPUATHS O COCTaBICHUS
MOJIHBIX CXEM C 3Tara MeNbYalIIiX MPOIECCOB JO KOHEYHOTo MoJib3oBarens. OqHAKO cleAyeT OTMETUTh, YTO B OOJBIIMX KOMITAHHSIX, KOTJa MOTOK
CTOMMOCTH M3JeJHUs MPOXOIUT Yepe3 HECKOJIbKO MPOU3BOJCTBEHHBIX MOLTHOCTEH, PACIIMPEHNE JEATEIILHOCTH M0 COCTABICHUIO CXEM I BKIIOUCHUS
MIPOXOKICHHSI TOTOKA Yepe3 pa3IuIHbIe MPON3BOICTBEHHBIE MOITHOCTH, CIIEAYET MPOBOUTH OYEHB OBICTPO.

9TA KHUT A

OT 3AKA3YUKA K KOHEYHOMY
IOJIB3OBATEJIIO

INOCTABIIUKHN HPEANPUATHUE NJIN KOMITAHUSA

CTOUMOCTH

Mertoauka cocTaBiaeHHs NMOTOKAa CTOMMOCTH SIBJISIETCS METOOM KapaHzama ¥ Oymard, KOTOpbI TOMOTaeT YBUAETh U MOHATh MOTOK MaTepUallOB U
uH(pOpMAILIUU 110 MEPEe MPOXOXKACHUS U3JIENHUs 110 MOTOKY CTOMMOCTH. YTO MOHMMAETCsl HAaMH TI0J] COCTABJICHUEM CXEM IOTOKAa CTOMMOCTH — IPOCTO:
OTCJIEKHMBAHHUE CTPYKTYphl NIPOM3BOACTBA M3JENUS OT 3aKa3dyMKa /0 IOCTAaBILMKA U THIATEIBHOE COCTABICHHE BU3YaJbHOTO OTOOPAaXKEHMs KaXkIOTo
mporecca B MOTOKE MaTepHalioB M HMH(poOpMalMu. 3aTeM 3a/JaeTcsi Habop KIIIOUEBBIX BOIPOCOB M COCTABISETCS cXeMa «OyayIIero COCTOSHHS»,
OIHUCBIBAIONIAsE CIOCO0 MPOTEKAHUS TOTOKA CTOUMOCTH.

MHOFOKpaTHOe COCTaBJICHUC HO,Z[O6HI:IX CXCM ABJICTCA CaMbIM HNPOCTBIM U JIYUIIUM M3 BCCX HaM H3BCCTHBIX CII0CO00B 06yquI/1;1 caMoro cebs u
KOJIJIET TOMY, KaK HeO6XOI[I/IMO BUJACTH ITOTOK CTOMMOCTHU U 0COOCHHO UCTOYHUKHU IIOTEPh.

10



IHOYEMY COCTABJIEHHUE CXEM IIOTOKA CTOUMOCTHU ABJIAETCA BA’KHBIM CPEJJCTBOM

[Tomoraer BH3yanM3UpOBaTh HECKOJBKO IPOIIECCOB, @ HE TOJBKO YPOBEHb OJHOrO Mpolecca, T.e. cOOpka, cCBapka M Ip. B Ipoliecce
MMPpOU3BOJACTBA. MoxHo BUACTH IOTOK.

ITomoraet YBUACTH HCCKOJIbKO BUIOB INIOTCPD. CocTaBieHHue CXeM IIOMOTAET BUACTH UCTOYHUKHU NTOTCPb B IOTOKC CTOMMOCTH.

ObecrieunBaeT UCIONb30BAHUE OOIINX MOHATHI sl 00CYXKIEHUS TPOU3BOJICTBEHHBIX MPOIIECCOB.

ObecneurBaeT BUIUMOCTD PEIICHUH B OTHOIICHUH TTOTOKA, YTO MO3BOJISIET 00CYk1aTh UX. MIHaue MHOTO 0COOEHHOCTEH U PEIIeHH Ha yPOBHE
LIEXOB IIPOCTO MPOUCXOJIAT M0 YMOTYAHHUIO.

CBA3bIBacT BMECTE KOHICIIIHNN U TEXHOJOI'MHN CUCTEMBI Lean, YqTO IIoMOract I/136€I‘aTI> «CHATHUSA CIIMBOK».

dopmHupyeT OCHOBY AJIS IJIaHA pealin3aluu JaesiTeNbHOCTH. [lomoras B mpoekTupoBaHUU COCOO0B (HYHKIIMOHUPOBAHUS OOIIETO MOTOKA «OT
IBEPU K JABEpU» (UTO OTCYTCTBYET B OOJBIIMHCTBE MOIBITOK BBEACHHS CHCTEMbI Lean), cXeMbl IOTOKOB CTOMMOCTH CTAHOBSITCSI TPOEKTOM LIS
peanusanuu cuctembl Lean. [IpencraBpTe, Kak MOKHO MMOCTPOUTH JIOM 03 ImpoeKkTa!

IToka3bIBaeT cBSI3U MCKOAY I/IH(bOpMaI_[I/IOHHBIM IMOTOKOM U ITOTOKOM MAaTCPUAJIOB. Hu OoaHa U3 APpYruxX METOJUK 3TOTO HC JICIacCT.

Metonuka sBisieTcs Oosiee TOJE3HOM, YeM KOJIMYECTBEHHBIE METOJABI U CXEMBl PAaCIOJIOKEHUS, KOTOPbIE CO3JAl0T KOIHIO 3TaloB, HE
NO0ABJISIONINX LIEHHOCTH U3ENINI0, BPEMEHU BBITIOJHEHUS 3aKa30B, IPOUJICHHOIO PACCTOSHUS, KOJMYeCcTBa 3anacoB U T.4. CocTaBIeHUE CXeM
MMOTOKa CTOMMOCTHU SABJIACTCA KAYCCTBCHHBIM MCTOAOM, C MOMOIINBKO KOTOPOI'0 AaCTCA HOI[pOGHOG OIIMCaHHUC CHOCO6OB (bYHKI_II/IOHI/IpOBaHI/HI
npeanpuAaATud € UCJIbO CO3AaHUA NPOU3BOJCTBCHHOI'O ITOTOKA. YucnoBble IOKAa3aTelIn HYXHBI JI1 CO3JaHUA YYBCTBA KpaﬁHeﬁ HCOGXOI[I/IMOCTI/I
HJIIN COCTOSAHUSA KaK paHCC ;[o/nocne MMOJIYUYCHUA MoKa3aTeJIeH. MCTO,Z[I/IKEI COCTAaBJICHHUA CXCM IIOTOKAa CTOMMOCTHU HYKHaA JIA OIHNCAaHHA

(haKTUYECKOM NeSITeIbHOCTH, KOTOpast OyIeT MPOBOIUTHCS /I 00CCTICUCHHSI STUX YHCIIOBBIX IMOKa3aTeeH.
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[TpakTukys pa3paboTKy cXeM MOTOKOB CTOUMOCTH, BBl HAYYUTECh BUJETh JI€ATEIbHOCTh IPOU3BOJCTBEHHBIX 1IEX0OB TAKUM 00pa3oM, KOTOPbIi
obecrnieunBaeT BeJeHNE SKOHOMUYHOTO MPON3BOACTBA. TOIBKO ClieyeT MOMHUTD, YTO IENBI0 Peal3alui CUCTEMBI Lean He SIBISIETCS «COCTaBJICHHE
CXEM», YTO MPEJICTABISET COOON TOJMBKO JIUIIL TEXHOJOTHIO. BaxkHa peanu3aius 1eaTelbHOCTH 10 00ECIIeUEeHHUI0 MOTOKA, JOOABISIOIIETO LIEHHOCTH

U3 ACIINIO. I[JBI TOr0 YTOOBI pa3pa60TaTb TaKkoM IIOTOK, HCOGXOI[I/IMO HUMCETh «BUACHHUEC» 3TOI'0 ITOTOKA. MCTO,Z[I/IKEI COCTaBJICHUSA CXCM ITIO3BOJIACT BUICTDH

W HallpaBJIATh BCIO JCATCIBHOCTS HA ITOTOK C HATMYMUEM ITPCACTABIICHHUA 00 nacaJbHOM UJIH, 110 MEHBIIICH MEpPE, YCOBECPIICHCTBOBAHHOM COCTOSAHUU.

He crnenyer cpasy *e npuHUMaThCS 32 COCTaBICHHE BCEX ITOTOKOB CTOMMOCTHU. J{J1si TOTO YTOOBI METO/IMKA COCTABIIEHUS CXEM Jalla TIOJ0KUTEIbHbIE
pe3yJbTaThl, CIEAYET MPUMEHATh €€ Ha YPOBHE MMPOM3BOACTBEHHOIO IIe€Xa C COCTaBJIEHUEM CXEMbI IOTOKAa CTOUMOCTH, KOTOpast OyAeT (haKTHUeCKU
peannzoBaHa. Ecnu muiaHupyeTcsl BHECEHHE U3MEHEHHH B MOTOK CTOMMOCTH, CHayana Heo0XoIuMo pa3paboTaTh cxeMy Oyayiiero cocrossHus. Eciau
IIPOEKTUPYETCS HOBBI IPOM3BOJICTBEHHBIH MTpoIiece, CHavyala clelyeT pa3padoTaTh cxeMmy Oyayliero COCTOSIHUS MOTOKA CTOMMOCTH. [lnmanupyercs
HOBas cucTeMa KajeHaapHoro miaaHupoBanus? CHavamna ciefyeT pa3padoTarh cxemy OyAylero CoCTOsIHUSL. 3aMeHa PYKOBOASIIIETO COCTaBa
MIPOU3BOICTBEHHBIX NopasiesieHuii? CreayeT uCnoiab30BaTh CXEMbI IOTOKA CTOUMOCTH, KOTOPBIE IIOMOTYT 00ecreduTh 3P PEeKTUBHBII Mpoliecc
Iepeaady yIupaBJiIeHUs U HEIPEPBIBHOE TEUEHUE MPOLECCA peau3alliu [UIAHA.
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IHoToxu MarepuanoB U HHGOPMALIMU

BHyTpr mHpOM3BOICTBEHHOIO IIOTOKAa MOXHO BBIICIUTh IIOTOK JBMIJKEHUS MAaTEPHAIOB  II0
NPEANPUATHIO, KOTOpBIM  Bcerga  yuurtbiBaercs. OpHako CyHIECTBYeT Jpyrol IOTOK —
MH(GOPMALIMOHHBIN — KOTOPBIM yKa3blBaeT KaXJ0My IPOLECCY, YTO 3aTeM CJelyeT MPOU3BOAUTh WU
nenatb. [loTok marepuanoB W WHGOpPMAIMKU TMPEACTABISACT IBE CTOPOHBI OJHOW MOHETHL. (CXeMbl
CIIEAYEeT COCTaBIATh Ul 00€UX ITUX CTOPOH.

B cucreme 5KOHOMHYHOTO TPOM3BOJCTBA WH(POPMAIMOHHOMY IIOTOKY YAEISETCS CTOJBKO IKe
BOXHOCTH, KaK M MOTOKy marepuanoB. Komnanus Toyota u ee MOCTaBIIMKM MOTYT HCIIOJIB30BAaTh
OJIMHAKOBBIE 0a30BBIC MPOIECCHl 0OPAOOTKM MATEPHAIOB, THIIMYHBIEC JUII MacCOBOTO HPOW3BOCTBA:
mramnoBka/cBapka/coopka. Ho 3aBonel komnanuu Toyota perynupyroT CBOU MPOLECCH TPOU3BOJICTBA
COBEPIIEHHO OTIIMYHBIM 00pa3oM, 4eM Apyrue MaccoBble npousBoaurenu. Cremyer 3agate cede Takoi
Borpoc: «Kak MOXHO o0ecrnednTh MOTOK MH(POPMALUMU TaKUM 00pa3oM, YTOObI B TEUCHHE OJHOTO
IpoIecca MPONU3BOAMIOCH TOIBKO TO, YTO OyIeT HEOOXOMMMO JUIsl CIEeTYIOUIEro Mpolecca, Koraa 3To
TpebyeTcsi?»

uHpopmanus

MMPOU3BOJACTBEHHBIN ITOTOK

MaTepuabl

Jns Toro 4toOBI cO34aTh MOTOK, JOOABISAIONIMN IIEHHOCTH HM3JCINI0, HEOOXOAUMO «BHIACHUE» JTOIO
MOTOKAa. MeTo/IMKa COCTABIICHUS CXEM ITO3BOJISICT BUJICTh W HAMPABJIATH BCIO JEATCIILHOCTH Ha IMOTOK C
HATMYUEM TIPEJICTaBIICHUs 00 UCATbHOM WU YCOBEPIICHCTBOBAHHOM COCTOSTHUH.
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Bb100op cemeiicTBa NPOAYKTOB

[Ipexne yeM HaYMHATH AEATENBHOCTH CIEAYET YETKO MOHATh CIEIYIOLUIMH MOMEHT — 3TO HEOOXOAMMOCTb COCPEJOTOYCHHS] BHUMAaHMS Ha OJHOM
CeMEeNCTBEe MPOAYKTOB. Bamm 3aka3zunku OECIOKOSATCS O CBOMX ONPEAEICHHBIX M3JENUsAX, a He 000 Bcell Bamied mpoaykuuu. [TosTomy He HYXHO
COCTaBJIATh CXEMBI BCEH MPOAYKLMH, KOTOpas MPOXOAUT 4epe3 MPOU3BOJACTBEHHBIM LieX. TOJBKO €ciau y Bac HET HEOOJBIIOro MPEeANpHUSTUS MO
IIPOU3BOJICTBY OJHOTO BHJA IMPOIYKIMH, pPa3MELIEHUE BCEX MOTOKOB M3JEIUI HAa OJHOM CXEME JEJO0 JOCTAaTOYHO TpynoeMmkoe. COCTaBIEHUE CXEM
MIOTOKA CTOMMOCTH IOJIPa3yMeBaeT MPOX0XKIECHUE U Pa3pabOTKy TEXHOJIOTMYECKUX onepanuil (MaTepuanoB U MH(GOpMALMK) IS OJHOTO CEMEHCTBa
IIPOAYKTOB OT OJJHOM ABEPU K APYrod Ha IPEANPUATHH.

Crnenyer ompenenuth ceMeicTBa MPOAYKTOB CO CTOPOHBI 3aKa3uMKa B IMOTOKe crouMocTd. CemeicTBO mpeacraBisieT coOoil rpymiy HpOayKTOB,
KOTOpBIE MPOXOAST OJAMHAKOBBIE TEXHOJIOIMUYECKUE OTepaluu yepe3 odiiee o0opyaoBaHUE B MOCIEAYIOMUX Ipoleccax nepepadbotku. B menom, He
CIIEqyeT ONpEeleNsITh CEMEWCTBA MPOAYKTOB IPU IHOMOLIM PACCMOTPEHUs MPEALIECTBYIOINUX IPOU3BOJACTBEHHBIX OIEpalfii, KOTOpPbIE MOTYT
00CITyKMBaTh pa3IUYHbIE CEMENUCTBA MPOAYKTOB B PEKUME CEpUHHOrO Mpou3BojacTBa. CrelyeT YeTKO BBITUCATh BHIOPAaHHOE CEMENHCTBO MPOIYKTOB,
KOJINYECTBO Pa3IMYHBIX TOTOBBIX HOMEPOB JIeTalIei B ceMeicTBe, KOTMYECTBO AeTanel, TpeOyeMbIX 3aKa3uuKOB, U KaK 4acTo.

IIpumeyanue:
Ecnu cTpykTypa u3fgenuil JOCTaTOYHO CII0XKHAs, MOKHO Pa3paboTaTh MATPHILy, COCTOALIYIO M3 3TarnoB cOOpKUM U O0OOpPYAOBAaHUS Ha OJHOM ocU U
NepeyHs NPOAYKIIMU Ha APYTroi OCH (CM. HIXKE).

JTanbl COOPKU ¥ 000pPyI0BaHHE

1 2 3 4 5 6 7 8
: X X X X I~ CemeiicTBO
N B X | X | X | x| x| x | reoiyiron
o C X X | X | X | —
=8 D X | X [ X X | X
R 2 E X X X X X
= F X X X X X
G X X X X X
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PykoBoauTe/ib pa3padoTKu MOTOKA CTOUMOCTH

Bbl, HaBepHOe, yKe 3aMETWJIH, YTO OTCJIEKHBAHHE MOTOKAa CTOMMOCTH JUIsl CEMEHCTBA MPOAYKTOB MEPECeKaeTcsi C OpraHU3alMOHHONW CTPYKTYpOil
KoMmaHuu. Tak Kak UMeeTCsl TSHICHIIMS B OpraHU3aIMi KOMIIAHWHA B BUJE TOIpa3AeiieHuil U (QyHKIMOHAIBHBIX €IUHUI] BMECTO OPTaHU3AIMH B BUIE
MOTOKA 3TAMOB JIsl CO3JaHUsI CTOUMOCTH U1l CEMENCTB MPOAYKTOB, OYEHb YaCTO BBISICHSETCS (Ha yIUBIEHHUE), YTO HUKTO HE OTBEYAET 3a MEPCIEKTUBY
NeSTebHOCTH, HAPaBICHHOW Ha COBEPUICHCTBOBAHHUE MOTOKA cTouMocTd. (He yauBUTENbHO, Beh HAIllA JESTEIHHOCTh ObLIa CITUIIKOM HalpaBlieHa
Ha MPOLIECChl COBEPIIEHCTBOBAHUSI Ha TOYeYHOM YypoBHe!). OueHb peAKo NpU MOCEHICHUH MPEANPUATUS MOKHO HAWTH XOTS Obl OJJHOTO 4YeJIOBEKa,
KOTOPBI 3HAET BECh MOTOK MaTepuaioB ¥ MHGOpMAIUU IS U3Aenus (Bce Mpoiecchl U rpaduk Kaxaoro u3 HuX). OgHako gaxke 0e3 3TOro 4acTw
MOTOKA MPEOCTaBIEHbI caMU ce0e; B TOM CMBICIIE, YTO OTAEIbHBIA MPOU3BOJACTBEHHBIN ydyacToK OyaeT QyHKIHOHUPOBATh TAKUM 00pa3oM, KOTOPbIi
SIBJISIETCS] ONITUMAJIBHBIM C UX TOYKH 3PEHHS], @ HE C TOUKH 3PEHUS TOTOKA CTOUMOCTH.

YroObl OTOHTH OT M30JIMPOBAHHBIX YYacTKOB ()YHKIIMOHHPOBAHHUS, HEOOXOJUM YEJOBEK C PYKOBOIIIIMMHU (PYHKUHUSMH JUIS ONPEAEICHUS MOTOKa
CTOMMOCTH JIJISl CEMEWCTBA MPOAYKTOB U MPOBEACHUS NESITEIHHOCTH 10 €ro COBEPIICHCTBOBaHUIO. MBI Ha3bIBaeéM TaKOTo 4elioBeka PykoBomuTelnb
pa3pabotku motoka croumocTH (Value Stream Manager) U cuntaeM, 4TO B 3TOW JOHKHOCTH OH JIOJDKEH OTYHUTHIBATHCS BBHICIIEMY JOKHOCTHOMY
nuiy npeanpustus. [lomo6HEIM 00pa3oM pyKOBOAMTENb pa3paOOTKU MOTOKA CTOMMOCTH Oy/IeT MMETh HEOOXOAMMBIC TIOJTHOMOYHS, YTOOBI BBOJHTH
NU3MCHCHMNA.

HocTuxenne 1 JocTHkenne 2 JocTukenne 3 3AKA3UYUK
KAMI3EH . . KAMJI3EH . j
w
-
-
=)
[]

PykoBoauTenb pa3padoTKu MOTOKA
CTOUMOCTH
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JOJDKHOCTHAS MHCTPYKIUA AJIA
PYKOBOJUTEJISA PASPABOTKHN
[NOTOKOM CTOMMOCTHA

IIpenocraBieHre OTYETHOCTH 10
peanm3anuu cucTeMbl Lean BeICIIIEMY
JOJDKHOCTHOMY JIUITY TPEAIPUSITHS
JIno ¢ MuHEeNHBIMH, a HE
(hyHKITMOHAIBHBIME OOSI3aHHOCTSIMH,
KOTOpOE 00JIa/1aeT MOJTHOMOYHSIMH T10
BBEJIEHUIO N3MEHEHUH B
(hyHKITMOHATBHBIX U BEJIOMCTBCHHBIX
CTPYKTypax

Bosriasiger nearenbHOCTh 0
pa3paboTKe cXeM ITOTOKOB CTOMMOCTH
JUTSL TEKYIIUX U OYAYIIUX COCTOSHUH H
IJIAHOB peau3allui Mo MEePeXoay OT
HACTOSIIIETO COCTOSHUS K Oy IyIeMy
[IpoBOIUT MOHUTOPUHT BCEX ACIEKTOB
JEATEIBHOCTHU MO PeaTU3aluu CUCTEMBI
[IpucyTcTBYeT KaXKbIi IEHb HA YYacTKe,
Ha KOTOPOM IPOBOAUTCS peann3aius
CHUCTEMBI

HawuBpIciiuM IpHOPUTETOM CTaBUT
JEATETHHOCTD IO peaTn3alii CUCTEMBI
Bener u nepuognuecku 0OOHOBIISCT IIIAH
peanu3anuy JesiTeNbHOCTU

[IpumeHseT cucTeMy JTUIHO Ha TIPAKTUKE
C yYeTOM pe3yJbTaTOB ACSITeILHOCTH

Bouibiioe KOJIMUECTBO JIFOJEH BOBJIEKAOTCA B IEATEIBHOCTD M0 peaiu3alnu cucteMbl Lean. Bce OHM TOTKHBI
MMOHUMATh METOMKY COCTABJICHHS CXEM IMOTOKAa CTOMMOCTH, & TAK)KE€ YMETh YUTaTh CXeMY OYyIyIIero
cocrostHust. OTHAKO /ISl TPYIII, 3aHATHIX B COCTABIICHUH CXEM M peaM3alliK CXeM OyIyIIero COCTOSHUSA,
HEO0OXOUM PYKOBOJIUTENH, CIIOCOOHBIN BUACTh BCE CTPYKTYPHI, Yepe3 KOTOPHIE MPOXOIUT MOTOK CTOUMOCTH
W3ENus, U BBOIUTH TaM U3MeHeHus. [Iporecc coBEpIIEHCTBOBAHUS IOTOKA CTOUMOCTH —
«YCOBEPIIICHCTBOBaHUE (Kal3€H) MOTOKa» - ABJISETCS MPOLIECCOM COBEPIIEHCTBOBAHMUS, TPOBOAMMBIM

PYKOBOJICTBOM.

Byner ommoOKoii, eciu 3a1a4u 10 COCTABJICHUIO CXEM OYIyT pacrpeeeHbl My PYKOBOJUTEIIMHI YIaCTKOB
B HAJCK/E 3aTEM COCAMHUTD UX OTACIBHBIE CErMEHTBI. TaKkKe He CIIeAyeT COCTaBIIATh CXEMY OpPraHU3aLNN.
CrnenyeT coCTaBiIITh CXEMY IIOTOKA IPOIYKIMU B OPraHU3aLINH.

JIBa Buaa cucremsbl KaiizeH (HenpepbIBHOI0 COBEPIIEHCTBOBAHNS)

PykoBoauTtenu KAVI3EH [TIOTOKA
BEPXHETO 3BEHA (COBEPHIEHCTBOBAHUE
[NIOTOKA CTOUMOCTHN)

JIuneinnie
DVKOBOIUTEIN

TOYEYHOE
COBEPIIEHCTBOBAHUE (KAU/I3EH)
(Ycrpanenue noteps)

A

IIpumeuanue:

Hamnpasnenne
JIeSITEeNIbHOCTH

v

O6a 3T BUAa OeSTENbHOCTH - Kali/13eH OTOKa (COBEPILIEHCTBOBAHUE MOTOKA CTOUMOCTH) M TOUEYHOE
COBEpILICHCTBOBaHNE (TOYEUHBIN Kai/13¢H) (YCTpaHEHHE IOTEPh Ha YPOBHE I'PYMIIbI B IPOM3BOJACTBEHHOM LIEXE)
— HEO0OXOAMMBI B KOMIIaHHH; ITPOLIECC COBEPIICHCTBOBAHUS HA OJTHOM YPOBHE COBEPIIICHCTBYET IPYTOM.
JleaTenbHOCTD M0 COBEPIIEHCTBOBAHUIO MOTOKA HAPABJICHA HAa MOTOK MaTepHajIoB U HH(OpMAIUK (115 4ero
TpeOyeTcst O4eHb BBHITOJHOE MOJIOKEHUE AJIs HAOII0/IeHUs), a ACSITEIbHOCTD 110 TOYEYHOMY
COBEPIICHCTBOBAHUIO HAIIPABJICHA HA JIFOJACH U TEXHOJIOTHYECKUN ITOTOK.
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Hcnoab30BaHue METOAUKH COCTABJIEHUS CXEM

COCTaBJIeHI/Ie CXEM IIOTOKOB CTOMMOCTU MOXKET GBITB Cpe,Z[CTBOM KOMMyHI/IKaI_[I/II/I, Cpe,Z[CTBOM
TUTAHUPOBAHUS XO3HUCTBEHHOM JEATCIIEHOCTH U CPEJACTBOM YIIPABJICHHS MPOIIECCOM BHECCHHS
HBMGHGHHﬁ. B OCHOBHOM, COCTAaBJICHHUC CXCEM IIOTOKa CTOHUMOCTU HABJISACTCA A3BIKOBBIM
CpPEICTBOM OOIIEHHUs, M KaK JJIs JIFDOOTO s3bIKa, CaMbIM JIYYIIUM CIIOCOOOM €ro M3y4eHUs
ABIICTCA €TI0  HCIIOJIB30BaAHUC CHaydajla (bopMaano 0 TEX HOp, IIOKa OH HE 6y,Z[GT
HCIIOJIB30BaThCSI HHCTHHKTUBHO.

[Mporiecc cocTaBiIeHUS MOTOKA CTOMMOCTH TEPBOHAYAIBHO BKIIIOYACT JTallbl, MOKA3aHHbIC Ha
pucyHke crpaBa. HeoOXomumMo OTMETHTh, uTO BbIAeNeH dTan «Pa3paborka Oymyiero
COCTOSIHHSI», TaK Kak IIeJbI0 SIBJSIETCS MPOCKTHPOBAHHE U BBEICHHE SKOHOMHYHOTO MOTOKA
CTOMMOCTH. TeKyIlllee COCTOSIHHE HE MPUHECET OOJIBIION MONb3bl 0e3 OyIyIIero COCTOSIHHSL.
CxeMblI OyIylIero COCTOSHHS SBJISIOTCS HanboJIee BaKHBIMH.

B mepBbIif 3Tanm BXOOUT pa3paboTKa TEKYIIEro COCTOSHUS, KOTOpasi MPOBOAUTCS TIOCPEACTBOM
cOopa JaHHBIX B IPOU3BOACTBEHHOM II€Xe. OTO MpPeNoCTaBIseT HH(POPMAIUIO, KOTOpas
HeoOXxoauMma Juts pa3paboTku Oyayiero coctossaus. OOpaTuTe BHUMAaHHE, YTO CTPEIKH MEXIY
TEKYIIUM M OyIyIIUM COCTOSHHEM HIYyT B 00€ CTOPOHBI, YKa3bIBas Ha TO, YTO pa3paboTka
TEKYyIIUX ¥ OyIyIIUX COCTOSHUH SIBJISIOTCS B3aUMOCBSI3aHHBIMU Tpolieccamu. KMpen o
OyaymieM COCTOSHUU OyIyT HaiJIeHbl MPU COCTABICHUM CXEMbI TEKYIIErO COCTOSHH. Takxke
nmpu pa3paboTke OyIyIIero COCTOSHHS OYEHb YacTO BBIACIACTCS BakHas WHGOpMAIUs o
TEKYILEM COCTOSTHHH, KOTOpasi ObLIa MPOIyIleHa.

Ha s3axirouMTenbBHOM —3Tane  IpeaycMaTpUBaeTCs IMOArOTOBKA M HAYall0  AKTUBHOMU
JESTEIBHOCTH 10 TPUMEHEHHUIO IUTaHA pealu3alid, B KOTOPOM OIMCBHIBACTCS HAa OIHOM
CTpaHMIIE IUIAHUPYEMBIE CHOCOOBI TOCTHXKEHUs Oyaymiero cocrostaus. [locnme mpeBpamieHus
OyIyIIero COCTOSIHUS B PEATbHOCTD, CIIEAYET pa3padboTaTh HOBYIO CXeMY OYIyIIEeTro COCTOSHUS.
DTO ABISETCS MOCTOSHHBIM npoueccoMm COBCPIHICHCTBOBAHHWA Ha YPOBHC IIOTOKAa CTOHMMOCTH.
Bcerna gomxHa ObITh cxemMa OyIyIIero COCTOSHUS.

ceMerCcTBO
MPOAVKTOB

pa3padoTKa TeKyuero
COCTOSIHUS

paspadoTka Oyayiiero
COCTOSTHUS

padoumii IUIaH M IJIaH
peanu3anuu

IlepBoHaYa/bLHBIE TANBI
COCTaBJICHHSI CXeM NOTOKOB
CTOMMOCTH

17



[IpenecThio 3TOM OIOPOKpPATHUECKON CUCTEMBI — U OTCYTCTBUS HEOOXOAMMOCTH HCIOJB30BaTh MporpamMMmy Powerpoint — siBisieTcs TO, 4TO rpynna,
3aHSTas B JACSITEILHOCTH MO COCTABICHUIO CXEM U peajn3alliy IUIaHa, B PE3YJIbTaTe MOJTy4YaeT TOJBKO HECKOJIBKO JHCTOB Oymaru (cxemy Oyaymiero
COCTOSIHUS U IIJIaH T10 €T0 JIOCTHKEHUIO0), YTO MOXKET U3MEHHUTD X0/ Ballero 6usHecal

IIpumeuanue:

CocraBiieHHE CXEMbI ITOTOKa CTOMMOCTH JJ1s1 OAHOI'O ceMeiicTBa MMPOAYKTOB HC NOJIKHO 3aHUMATh MHOT'O BPECMCHHU. ‘—Iepe:s ABa JIHS 'y BaC OOJDKHA 6BITB
pa3paboTaHa cxema OyayIIero COCTOSIHUS JO MOMEHTA, KOI/la MOKHO HauYMHaTh ee peanuzauuio. He crienyer 3actpeBath, MbITasich aOCOIIOTHO TOYHO
0T00pa3uTh BCe MOJAPOOHOCTH HA cXeMe OyaylIero coCcTosAHUsA. MOXKHO NMPOBOAUTH TOUHOE PEryJMPOBAHUE CXEMBbI OYIYIIEro COCTOSHHUS IO Mepe
BBIIIOJIHCHUA ACATCIbHOCTHU 110 pCAJIM3allUU I1JIaHa.

KPATKHUE BBIBOJIbI - MCXOIHBIN DTAII

> BbIOpaTh ceMeiicTBO MPOAYKTOB

Ha3zHauuTh OJHOIO 4YeJIOBeKa, KOTOPbIH Oyaer JIHMYHO
PYKOBOAUTD JeATEIbHOCTBIO 110 COCTABJICHHUIO CXeM

HayuHaTh ¢ ypOBHS «OT ABEpPH K JABEpU»

PaCCManHBaTL MIOTOKH MaTE€pHajaoB H I/IH(l)OpMaHI/IOHHLIe
NMOTOKH
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Yacrs II: CXEMA TEKYHIETI'O COCTOSAHUA

> Pa3pa60TKa CXEMBbI TEKYHIET0 COCTOSTHU A

> Bama ouepenp




Pa3pa60TKa CXEMBbI TEKYIIEro COCTOSTHUSL

PazpaboTka cxeMbl OYAYIIEro COCTOSHUS HAYMHACTCS C MPOBEICHUS aHAIN3a TeKyIIeH MPOU3BOJCTBEHHON CUTyalluu. B TaHHOM pazferne mokazaHbl
CIOCO0B! pa3pabOTKH «CXEMbl TEKYIIErO COCTOSHHUS» Ha MPOCTOM MpUMepe MpeNnpUaTus, KOTopoe Mbl Ha3biBaeM Acme Stamping. CocraBieHue
CXEMBbl HAYMHAETCS C YPOBHS MOTOKA «OT JIBEPU K IBEpU» Ha BallleM MPEANPHUITHH, I71€ ObLIH BBIIEIECHBI TAKHE KaTETOPUH MPOIIECCOB KaK «COOpKa»
WM «CBapKa» BMECTO PErHCTpalMK KaKI0T0 TEXHOJIOTHYECKOTO IpoLecca.

Mps1 ucnons3yeM HabOp CHMBOJIOB WJIM 3HAYKOB, KPAaTKOE OMHUCAHWE KOTOPHBIX IMPEJCTABICHO Ha OOJIOKKE MAHHOM KHUTH W KOTOpPbIe 0003HAYaIoT
MPOLIECChl M TIOTOKU. BBl Mokere pa3paboTarh COOCTBEHHBIC IOMOTHUTEIBHBIE CHUMBOJBI, HO CIIEAyeT OOECIIEUYUTh WX COTIACOBAHHOCTH BHYTPH
KOMITAaHMHM TaKUM 00pa3oM, YTOOBI KaKIbIM 3HAJI, KaK HAJO pa3pabaTbiBaTh W YUTATh CXEMBI, KOTOPbIE HEOOXOIUMBI JJI BHEIPEHUS CUCTEMBI
SKOHOMHUYHOTO IIPOU3BOJICTBA.

[Tocne Toro Kak paccMOTpeH OOIIMI MOTOK HAa BCEM MNPEANPUATHH, MOKHO H3MEHHUTH CTEIECHb YBEIMUCHHS; NETaTU3UpPysl Ha CXeMe KaKIbIi
OTIENBbHBI JTall B paMKax KaTErOpHM IpOLEcca, WIM YMEHbIIAas C LENbI0 BMEHICHMS IIOTOKA CTOMMOCTH, KOTOPBIM SIBJISETCA BHEIIHUM JUIS
MPEATPUITHSL.

YPOBHI/I COCTaBJICHUA CXEM INOTOKA CTOUMOCTH YPOBEHL TpolLecca

JJIS ceMelcTBa MPOAYKTOB

HA4YUHaTDb 31€Ch

OJITHO MpeanpusiTHe

(oT IBEPH K ABEPH)

HECKOJIbKO NpeanpusaTii

HEeCKOJbKO KOMIIAHUH
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PexoMeHaalMM MO COCTABJICHUIO CXeM:

>  Bcerna cienyer codupaTh JaHHbIE 0 TEKYIIEM COCTOSIHMHU, TUYHO MPOXOAs MO (PaKTHYECKHM MOTOKAM MATEPHATIOB H HH(OPMAIUH.

» Caenyer HaYMHATH € OBICTPOrO0 MNPOXOXKAEHHS] MO BCeMy IOTOKY CTOMMOCTH «OT [BepH K JBepH» Ui TOro, 4YTOOBI MOJIYYUThH
IpEeCTaBICHUE O MOTOKE M MOCIEN0BATEIBHOCTH TpoieccoB. [locime OBICTPOro MpPOXOXKACHUS CIEAyeT BEPHYThCS M COOpaTh MaHHbIE IS
Ka)KI0ro IMpolecca.

»  Cuexyer HAUMHATH C ITANAa OTTPY3KH U MPeEANIeCTBYIOIIMX ONepanuii padoT, a He HAYMHATH CO CKJIA/Ia IOCTYIIICHUS CHIPBS M IPOXOXKICHUS
MOCIIEAYIONIUX OTepaIuii. ITOT Cocod MO3BOJISET HAYMHATH COCTABIICHUE CXEMBI MPOIIECCOB, KOTOPhIe HanbOoJIee CBA3AHBI HEMTOCPEICTBEHHO C
3aKa34MKOM, YTO JOJDKHO 33/1aBaTh TOH JUJIS IPYTUX MPOLIECCOB B aTbHEUIINX MPEAIIECTBYIOMUX OMEPalIHsIX.

»  Cuexyer NpUHOCUTH COOCTBEHHBIH CEKYHIOMEP H He M0JIAaraThCsl HA CTAHJAPTHBIE MEPUObLI BpeMeHU HJIH IaHHbIE, KOTOPbIe MOJIy4eHbl
OT JAPYruX JuIl, a He JUYHO. YHCIOBBIE MOKA3aTeNH B MaMKax PEAKO OTPAKAIOT TEKYIee peaabHOoe MOJOoXKeHue jaen. JaHHbIe marnoK MOTryT
OTpakaTh BpPEMsi, KOTJIa BCE IMPOIECCH MPOTEKAIM XOPOIIO, HAIPUMEP: TEXHOJIOTHSI 3aMEHBI IITaMIla 3a TPU MUHYTHI, KOTOpasi MPOBOIUIIACH
MEPBBIA pa3 B 3TOM rOJly, HJIM OJIHA HEAEIsi C MOMEHTA OTKPBITHS 3aBOJa, KOTJa He TPeOOBaIoCh YCKOPEHHE MPOIIECCOB. Barm BO3MOKHOCTH T10
pa3paboTke OyIyIIero COCTOSHHS 3aBUCAT OT JIMYHOTO NMPUCYTCTBHS HA TOM MECTE, TJIE BBITIOJTHICTCS IEATEILHOCTh, U 3HAHUS M OTIPEICICHUS
BPEMCHHU JJIsI BCCX BBIIIOJHACMBIX IMPOLIECCOB. (BOBMO)KHBIMI/I HCKIIIOYCHHUAMU K 3TOMY IPaBUITYy SABJIAOTCA HAHHBIC O IMPOAOJIKUTCIBHOCTHU
paboThl MalIMH B UCITPABHOM COCTOSIHHH, KO3(PUITMEHTHI JIoMa/ToOpaO0TKH U BpeMs TTepeHaATaIKH ).

> CocTaBUTH BeCh MOTOK CTOMMOCTH CaMOCTOATEJIBbHO, HCCMOTPA Ha Y4aCTHC HECKOJBKHUX APYTIUX YCIJIOBCK. IToanMmanue BCero MmoTokKa — BOT
4To MMPECACTaABJISICT U3 ce0s cocTaBiICHUE CXEMBI ITOTOKA cTouMocTu. Eciu PA3JIMYIHBIC JIIOAU COCTABJISIIOT CXEMY PA3JIMIHBIX CCTMCHTOB, TO TOr1a
HHUKTO HE CMOKCET IIOHATH I.[GJ'II)II\/'I IIOTOK.

>  Bceraa caeayer pucoBaTh cxeMmy OT PyKH kKapanaamoMm. Cienyer HauWHaTh ¢ YEPHOBOTO HAOpOCKa MPSIMO Ha MPOU3BOIACTBEHHOM y4YacTKe

IIpu NpOBCACHUN aHAIN3a TCKYHICTO COCTOSAHHA U 3aTCM MO3AHCC NOAUYUCTUTL €0 — CHOBA OT PYKU H KapaHAallOM. He CJICAYCT NOAAaBaThCA
HCKYIICHHIO MCITI0JIB30BATh JJIA 9TOIr0 KOMIIBKOTEP.
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Bcerna cieayer pucoBaTh 0T pyKH KapaHAalIoOM.

HapucoBate oT pyku Bcerma MOXKHO 0€3 MpOMEIJICHHS, HaXOJsICh Ha MPOW3BOIACTBEHHOM ydacTke. [lpu
pHCOBaHUU OYJIET MOHATHO, KaKKWe TaHHbIE OyAyT HEOOXOAUMBI JaJiee.

Pucosanue npearojaract, 41o CXeMy MOXHO CACIIATH CaMOMYy, 4YTO ABJIACTCA KIIIOUCBBIM YCIOBHCM IJIA
IMOHUMAaHUS ITIOTOKOB MaTCPHUAJIOB U I/IHqJOpMaHI/II/I.

PucoBanme mnpeamonaraeT, 4Tto BBl HAICJICHHl Ha MOHWMAHHE IIOTOKA, a HE HA TO, KaK IOJIb30BaTHCS
KOMITBIOTEPOM. [lenpio cocTaBieHnsi CXeMbl MOTOKAa CTOMMOCTHU SIBIIICTCS HE CXEeMa, a TTOHMMaHHUE MOTOKa
uH(OpPMAITUU 1 MaTePUAJIOB.

Heo0xommMocTh TOUHOTO COCTAaBJICHUS PUCYHKOB B PYUHYIO YJIYUIIUT Ballld CIIOCOOHOCTH IO COCTaBJICHUIO
cxeM. Beerna nmeite noa pykou pe3uHKy!
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Pa3paboTka cxeMbl TeKYIIEr0 COCTOSTHUSA

Ilepen Tem Kak HayaTh pa3pabOTKy CXEeMy, pa3BEpHUTE JaHHBIC JJs KOMIaHMM Acme Stamping, KOTOpbIE yKa3aHbl Ha OOJIOXKKE ATOH KHHTH, U
paccMOTpUTE pa3pabOTaHHYIO HAMU CXEMY TEKYIIEro COCTOSHUS Il KoMmanuu Acme. Takke BO3bMHUTE YHCTBINA JUCT OyMaru (jrydiie - pazmepom 11
mroitMoB X 17 mroiiMoB (¢ GombInoil xkypHai), B EBporie u Slnonnn gopmaT HazbiBaeTcs «A-3») U KapaHAalll, YTOObI pUCOBATh CXEMY BMECTE C HAMHU.

CemeifcTBO TPOAYKTOB KOMIIAHUM Acme, Ui KOTOPBIX HEOOXOAWMO COCTaBUTh CXEMY, HPEACTaBIseT IITAMIIOBAaHHBIN CTaJbHOW KpPOHIUTEHH
MIOBOPOTHOT'O KyJIaka. DTOT KOMIIOHEHT COEAMHAET KOJIOHKY PYJIEBOT0O YIpPaBJIEHUS ¢ Ky30BOM aBTOMOOMJIS M IPOU3BOJUTCS B IBYX BapHaHTaX: OJUH
IUIsE aBTOMOOWJIEH € JIEBOCTOPOHHHMM YIIPABJIEHUEM M JIPYTOM IUIsi aBTOMOOMJIEH C NMpaBOCTOPOHHUM YIpaBieHHEM. B 3ToM mpumepe cemMencTBO
IPOAYKTOB OrPAaHUYEHO, TaK KAK B KOHCTPYKLIUH OTCYTCTBYIOT XapaKTEPUCTHKH M3MEHSIEMOCTH KpOME BapHUAHTOB I JIEBOCTOPOHHEIO H
IIPAaBOCTOPOHHETO YIIPABJICHHUS.

o ['panuiamu nepBoy cxeMbl il KOMIaHUH Acme SIBJISIETCS TIOTOK U3IENNs «OT ABEPH K ABEpPU» Uyepe3 3aBoJ Acme, BKIIoYast

3ABO/I OCHOBHBIE IIOCTaBJIsiIEMble MaTepuasbl (PYJIOHHAs CTajdb) U OTIPY3KY I'OTOBBIX KPOHIITEHHOB 3aKa3uMKy KOMIAHUU Acme
(3aBog mo cOopke aBromoOmien State Street Automotive Assembly). CocTaBieHHe cXeMbl HAaYMHAETCS C TpeOOBaHUM
3aKa3zuymKa. 3aBOJ| 3aKa3zyMKa 1o cOopke OynmeT 0003HAaYeH HAMHU B BHUJE 3HAYKa 3aBOJ, KOTOpas pacrojiaraercs B MpaBoi
BepxHel yacTu cxembl. [0 3TUM 3HaYKOM MBI HAPUCYEM STYCHKY JAHHBIX, B KOTOPBIX 3aMMCHIBAIOTCS TOTPEOHOCTH 3aBOIa-
JTAHHBIE 3aKa34yrKa 1o cOOpKe aBTOMOOMIICH.

Ipumeyanue

Kak yxe ykaspiBanoch B Konyenyuu Lean (Lean Thinking), KpUTUYECKUM MECTOM [IJIsl Hadajla JEATEIbHOCTH IO COBEPIICHCTBOBAHUIO SIBIISETCA
YETKOE OMNpEAEICHUE CTOMMOCTH TPOAYKTa, BOCIPHUHUMAEMOE KOHEUHBIM T0JIb30BaTelieM. B TOpPOTMBHOM cilyyae, CYIIECTBYET PHUCK
COBEPIICHCTBOBAHUS TMOTOKAa CTOMMOCTH, KOTOPBIA 3(P(EKTUBHO OOECIEeUurMBaeT KOHEUHOTO 3aKa3uhMKa COBEPIICHHO HE TEM, YTO JCHCTBHUTEIHHO
Tpedyercs. [loaToMy cocTaBiieHHEe CXeMbl HAUMHAETCS ¢ MOTPEOHOCTEH 3aKa3unKa.
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3aBoj mo cbopke aBTomMmoOmieH State Street Assembly paOoTaeT B IB€ CMEHBI. DTOT 3aKa3uuK UCToyib3yeT 18 400 KpOHIITEHHOB MOBOPOTHOTO KyJlaka
B MecsIl M TpeOyeT exXeTHEBHBIX OTrpy30K. OObuHO Kakablii Mecan Tpedyercst 12 000 KpoHIITEHHOB Uil «JIEBOCTOPOHHETO yrpasieHus» u 6 400
KPOHIITEHHOB JISI «ITPAaBOCTOPOHHETO YIpaBJICHUs». 3aBoj State Street Assembly TpeOyeT ymakoBKY B BHJI€ BO3BPATHOW Taphl, MPUTOMHON IS
MaKEeTUPOBAHUS B JIOTKAX Ha MOJJIOHAX, ¢ pa3MmerneHueM 20 KpoHIITEHHOB Ha JoTke 70 10 JO0TKOB Ha mojjoHe. B 3akaze TpeOyercs HECKOIBKO
JIOTKOB, TO3TOMY «pa3Mep YHNAaKOBKH» COCTaBJISIET OOUH JOTOK ¢ 20 nertamsMu. Bce KpOHINTEHHBI HAa KaXJAOM MOAJIOHE JODKHBI OBITH ISt

JIEBOCTOPOHHETO WJIN ITPABOCTOPOHHETO YIIPABIEHUS.
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ITepBbIil BUA CXEMBI TEKYIIETO COCTOSIHUS,
HOKAa3BIBAIOIINN 3aKa3unKa

N

3aBoj State
Street
Assembly

18 400 mr./Mecsx
-12 000 «JI»
- 6400 «P»

JloTok = 20 mmr.

2 cMeHBI
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CBOPKA

Crnenyroniim 3TaroM COCTaBJICHUSI CXEMBI ABIISETCS pa3padoTKa OCHOBHBIX MPOU3BOICTBEHHBIX MpoleccoB. [y Toro 4roosl
0TOOpa3uTh MpPOIeCcC, MBI UCIIONB3YEM fiUelKy mpoueccoB. OOIUM SMIUPUYECKUM MPABUIIOM JIJISI CXEMBbI NPOLIECCOB «OT
JIBEPU K JIBEpU» SBIIAETCSA TO, YTO sSU€ilKa MPOIECCOB YKa3bIBAE€T HA MPOIECC, B KOTOPHIN BXOJUT MOTOK MaTepuanos. Tak
KaK BKJIIOYEHHE OJHOW SUYEHKM Ul Ka)XJO0ro 3Tala TEXHOJOTMYECKOro IPOLEcca MOMKET NMPUBECTH K 3arpOMOXKJIECHUIO
CXEMbI, MBI HCIOJb3YyeM SYEHKY MPOLECCOB [UIsl ONpeAesieHUusT OJHOr0 y4acTKa I0TOKa MaTepuasoB; B Hjaeale —
HENPEPBIBHBIA IMOTOK. Sl4eiika IpoLEeccOB OCTAHABIMBAETCS TaM, IJ€ IPOLECCHl MPEPBIBAIOTCS, M IOTOK MaTepHalloB
OCTaHaBJIMBACTCS.

Hanpumep, mporiecc cOOpKU ¢ HECKOJBKUMHU COCTUHEHHBIMU PAOOYMMH Y4acTKaMH, JaXe €CIIM MEXIY YY4acTKaMH €CTh HEKOTOPOE KOJIHYECTBO
HE3aBEPIICHHOTO MPOU3BOJICTBA, MOKHO BBIJICTUTH B OJHY SUEHKY mporieccoB. OMHAKO €CIIM OJIUH MPOIecC COOPKU OTCOCIUHSIETCS OT MOCIEIYIONIEro
mporecca cOOpKH MOCPEICTBOM 3aCTOEB, CKOIUICHUH M MEpeMEIeHUI 3amacoB B MapTHSIX MEXIy MPOLeCCaMU, TOTNA CJIeAyeT UCIOIb30BaTh JIBE

SIYEMKH MPOLIECCOB.

Takke rpymnmna TEXHOJIOTUYECKU CBSI3aHHBIX CTAaHKOB, CKa)KeM M3 15 mocienoBaTeNbHBIX orepanuil MexoOpaboTku (CBepiIeHHE, Hape3aHue Pe3nObl 1
1p.), KOTOPBIE COCIUHSIIOTCS TOCPEJICTBOM aBTOMATHYECKOW IMEpeAaTOYHON JUHUW MEXIY KaXJIOoW orepanuei, OyayT OoTOOpakeHbl TOJBKO MpHU
IIOMOILIM OJHOM SYEHKH IPOLIECCOB HA CXEME «OT JBEPU K [BEpH», HAXKE €CIUM MEXKIAYy CTaHKaMHU HMEIOTCS CKOIUIeHHsS 3amacoB. (Ecmm
paspabaThIBacTCs MOAPOOHAsT cXeMa MpoIecca TOIbKO JJIs y9acTKa MEX0O0paOOTKH, TO CIEAYET MCIOJIb30BaTh OHY SYCHKY ISl KOKIOTO OTACIBHOTO
sTana MexoopaboTkn). OHAKO eClIi eCTh a0COTIOTHO OTAETbHBIC MPOIIECChl MEX00PabOTKH HA MPEINPUITUN C HATHYUEM MEXTy HUIMH HAKOTIJICHHBIX
Y TIEPEBEJICHHBIX B IMAPTUH 3aI1acoB, TO IS KaKIOTO MpoIiecca CaeayeT UCIOIb30BaTh COOCTBEHHYIO STUEHKY MPOIIECCOB.

26



IToTok MaTepuanioB pacmoJiaraeTcsi CjIeBa HAMPaBO B HIKHEH IMOJOBHUHE CXEMbI B MOPSAKE TEXHOJOTMYECKHX OIEpaluil; a HE B
COOTBETCTBUU C (PHU3UUYECKON CXEMOM PACIIONIOKEHUS MpeaAnpusTus. /s kommanuun Acme Stamping BBIIEISFOTCS MIECTh MPOIECCOB B
MOTOKE MaTEPUAJIOB ISl KPOHIITEHMHOB MOBOPOTHOIO KYyJIaKa, KOTOPHIE BBIOJHAOTCS B CICAYIOIIEM MOPSIKE:

[MIrammoBka

PaGounii yuactok 1 17151 onepanuii ToueqyHON CBapKU

PaGounii yuactok 2 /17151 onepanuii TO4eyHON CBapKu

PaGounii yuactok 1 nms onepanuii cOopku

PaGounii yuactok 2 nis onepanuii cOopku

Otrpy3ka
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Kaxnpiii pabounii yyacTok KoMIaHMM Acme JUIs ONepaluil TOUYEYHOH CBapKH M COOPKH SBISIOTCS MO RMVIIUEIIS @Y G UNNRIETI9NTb
OTIENBbHBIMU TIPOLECCAMM, KAK 3TO MOYKHO BHMJAETb Ha BUJIC CBEPXY NPEANPHUATHS (Ha BHYTPEHHEH
CTOpOHE OOJIOKKH 3TOM KHUTH), U3/AEIHsI HE IBUXKYTCS B IOTOKE OT OJHOM ONepaluu K APyrou. 3amacel
NEPEMEIAIOTCs B SAIIMKAX M CKAIUIMBAIOTCS MEXAY padounMu ydacTkamu. Ha cxeme kaxablil U3 3TuX
IIPOLIECCOB MPEJACTABIIEH IIPU IIOMOIIM SYEUKHU ITPOLIECCOB CI€BA HAIIPABO B HUYKHEW YaCTH CTPAHMIIBL.

JAHHBbIX?

C/T (BpeMs uukia)

C/O (Bpemst nepeHanagkm)

IIpumeuanue:
. . HCIPaBHOE COCTOsIHUE (Tpedyemast
B ornuume ot mpumepa ¢ kommanueil Acme Stamping, OOJBIIMHCTBO TMOTOKOB CTOMMOCTH HUMEIOT
HECKOJIBKO IOTOKOB, KOTOpPbIE 00beqUHSAI0TCA. MOXKHO 0TOOpa3uTh TaKue MOTOKU OJIMH HaJ IPYTHM, KaK MPOJOJKUTENLHOCT PAOOTHI MAIIIMHBI

nmokazaHo Hrke. Ho He criemyer meITathCsi OTOOPa3uTh KaXAYK BETBb, €CIM HMX CIIHIIKOM MHOTO.
CHauana cieyer BbIOpaTh KIl0YeBble KOMIIOHEHTHI U 3aTeM J00aBUTh APYTHUE, €CITU 3TO HEOOXOAUMO.

B HCIIPAaBHOM COCTOSIHUM)

EPE (pa3mep npou3BoICTBEHHOU

ITIApTHHN)
—
KOJIMYECTBO OIIEPATOPOB
KOJIMYECTBO BAPUAHTOB U3JIEIUS
—_— _— —> pa3Mep ymakOBKH
pabouee Bpems (MUHYC IepepbIBbI)
IIpy mpoOXO’KAEHWU STOrO MOTOKA HAa IPOU3BOJACTBEHHOM YyYacTKe, HEOOXOOUMO coOpaTh JaHHbIE, MPOIEHT Opaka

KOTOpbIe HEOOXOIUMBI JJIsi BRIHECEHUSI PEIICHHSI O TOM, KakuM OyneT Oymyimiee coctosiHue. [loaromy
siaeiiKa JJAaHHBIX OTOOpa)KaeTCs MO KaXI0W sYeiKoi mporeccoB. [locnme cocTaBieHnss HECKOIBKHX CXEM
TEKYIINX U OyTyIIUX COCTOSIHUM BBl YK€ HHCTUHKTUBHO OyJeTe 3HATh, KAKHE TEXHOJOTUIECKUE TaHHBIC
BaM HeoOxoauMbl. CIIMCOK CIpaBa MOMOXKET BaM HayaTh cOOp JaHHBIX.
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Jlnst kommmaanu Acme Stamping y Hac ecTh clenyronias nHGopManus sl 3alUCH B SYCUKY JaHHBIX IO KaKIbIH TEXHOJOTHUUYECKHM IPOIIECCOM:
BpeMsl HUKJIA (BpeMsi, KOTOPOE UCTEKAET MEXIY BBIXOXKJIEHUEM OJIHOM JeTaiu U3 Mmpolecca J0 CASAYIONIEH 1eTaiau, KOTopas BBIXOIUT U3 Mpolecca, B
CEeKyHJaX); BpeMsl MepPeHAJaJKU /I TEPEKIIOYCHUS C TPOW3BOJCTBA OJHOTO THMA W3JACIUS Ha APYrod (B ATOM cCiydyae IMEpPEKIIOYCHHE Ha
MPOU3BOJICTBO KPOHIITEHHOB [IJIsi JIEBOCTOPOHHETO M IPABOCTOPOHHETO YIPABICHUS); KOJUYECTBO MMEPCOHANAa, KOTOpOe HEOOXOIUMO s
BBITIOJIHEHHS TIporiecca (KOTOpOoe MOXKHO yKas3aTh C MCIOJIb30BAaHHMEM 3HA4Ka OINepaTopa, Kak ATO MOKA3aHO); JOCTYNHOe padoyee BpeMsi Ha OJHY
CMEHY JUIsI 3TOTO Ipoliecca (B CEeKyHAax, MUHYC NIEpephIB, cOOpaHHe U BpeMs Ha YOOPKY ydacTKa); JaHHbIE O MPOJIOJKUTEIBHOCTH PabOThl MAIIMHBI B
HCIPABHOM COCTOSTHMH.

B sdeiike maHHBIX 17151 OTIEpAIMM «IITAMITIOBKa» MBI Takke oToOpakaeM naHHble EPE, koTopble 0003Ha4alOT «Kaxkaasi AeTallb Kaxmayro »,
YTO SBJISAETCS IIOKAa3aTeJIeM pa3Mepa IPOU3BOJACTBEHHOM naptuu. Hampumep, ecny BBINOJIHAETCS NEpPEHATagKa I IPOU3BOJICTBA OINPEACICHHOU
JETaIM OJIUH Pa3 KaKJble TPH JHs, TO pa3Mep MPOU3BOJCTBEHHON MAPTHUU COCTABIISIECT OKOJIO TPEX JHEH A 3amaca jneraneil. CienyeTr OTMETHTh, YTO
BpeMH IHUKJIa — 9TO BpeM}I MG)K,Z[y BBIXOJ0M HeTaﬂeﬁ 110 OKOHYaHUU"u npouecca, a HE 061_1_166 BpeM}I oUuKJia, KOTOpOC HGO6XO,Z[I/IMO, ‘ITOGBI OJHa acTajib
MIPOIIIJIa BCE TEXHOJIOTMYECKUE OTepannu. TaKkxkKe ClieyeT OTMETHTh, UTO JOCTYITHOE pabodee BpeMs, pa3eICHHOE Ha BpeMs ITUKJIa U YMHOKEHHOE Ha
HpOHeHTHOG COOTHOULICHUEC HpOI[OJDKI/ITeJIBHOCTI/I paGOTBI MalllnHbI B I/ICHpaBHOM COCTOAHUH, ABJISACTCA IIOKA3aTCIIEM TGKYIJ_IGI\/'I HpOI/IBBOI[I/ITeJIBHOCTI/I
MIPOIIECCOB, €CJIM HE BBITIOIHSAIOTCS PaOOTHI 10 TIEpEHAIAJIKE.

Ipumeuanue

B kauectBe CANHUIBI BPCMCHU IIPU COCTABJICHUU CXCM IIOTOKAa CTOMMOCTU HCIOJB3YIOTCA CCKYHIbI IJIA JAHHBIX O BPCMCHH IUKJIA, TAKTOBOI'O
BpPpCMCHHU U JOCTYITHOI'O pa60qero BPCMCHU. BonemmHCTBO M3 Bac YUUIIUCH NPUMCHATD ACHUMAIBHBIC JJOJIWM MHUHYTBI JI1 U3MCPCHHA BPCMCHH, HO OTa
CANHUIIa BPEMCHHU HCHYKHO YCJIOKHACT MPOICCC. MGTO,Z[I/IKH_ COCTAaBJICHUA CXCM IMOTOKOB CTOMMOCTHU SBJISACTCA CPCACTBOM, KOTOPBIM NOJIKHBI YMCTb
M0JIb30BaThCS BCE.

[To mMepe mpoxokIeHHUs MOTOKAa MaTepPHaoB Ul M3JENus, OyIyT BBISIBIEHBI MECTa, B KOTOPHIX CKAIUIMBAIOTCS 3amachl. DTU
TOYKH HEOOXOJMMO OTOOpa3uTh Ha CXEME TEKYIIEro COCTOSHHS, TaK KaK OHM YKa3bIBalOT HAa MECTa, B KOTOPBIX IMOTOK
OCTaHaBIUBAaeTCs. MBI HCIONB3yeM TPEYTONbHBIA 3HAYOK «aBapUMHOW OCTAHOBKM» JUIsl TOTO, YTOOBI YyKasaTh
MECTOIOJIOXKEHHE M KOIW4YecTBO 3amacoB. (Ecin Takoe ke KOJIMYECTBO 3alacoB aKKyMYJIMPYETCS B HECKOJBKHMX MECTax
MEXY IBYMS IIPOLECCAMHU, CIENAYET HAPUCOBATh TPEYTOJIbHUK I KaKJOr0 TAKOIO MECTA).
3 150 wr.
2 oHA
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HexkoTopblie moka3aTteau cucrembl Lean

Bpems nmukiaa

C/T

Bpemsi no6aBaenust croumoctu (VA)

Bpemsi BbINIOJIHEHUSI 3aKa3a

Ll
P

1O O0O4O

OO0bLIYHO: VA < C/T <L/T

[

0 O

Bpems nukaa (C/T)

Kak gacto aeTanb Wi u3aeine GakTHIeCKH
3aBEpPIIAIOTCS MPOLECCOM, KaK 3TO OIPEACIIACTCS
npu HaOmroneHnn. Taxoke BpeMs, KOTopoe
TpeOyeTCsl OnepaTopy Ui MPOXOKIACHUS BCEX
JJIEMEHTOB PabOT 10 UX MOBTOPCHHUSL.

Bpems no6aBaenus croumoctu (VA)

Bpems Tex 31eMeHTOB paboT, KOTOPbhIS
(hakTHUECKN U3MEHSIOT U3JIeTTHE TAKUM 00pa3oM,
KOT/Ia 3aKa34rK BRIPAKACT JKCJIAHME [IATUTD 33
HETO.

Bpems BoinosrHeHus 3aka3a (L/T)

Bpewmsi, koTopoe He00X0AUMO TS IPOXOKACHUS
OJTHOM JIETAJIBIO BCETO MPOIECCa UITH MOTOKA
CTOMMOCTH C Havasa 10 kouma. Ciaexyer
NPEACTABIISTh BPeMsI TS OIIPEICIICHHOMN AeTaln
10 Mepe ¢ MPOABIKCHHUS C Hadasia 10 KOHIIA.
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VY xomnanuu Acme Stamping CyIIECTBYIOT 3aachl ChIPbs, 3aaChl TOTOBOW MPOAYKIIMK U HE3aBEPIICHHOE MPOU3BOICTBO MEXKY KaXKIbIM IIPOLIECCOM.

BrrsBnennsle 00bEMEBI 3aIIMCAHBI HIXKE B TPCYrOJIbHUKAX B BUJIC KOJINYCCTBA A/Mm BPCMCHHU.

Pynonst
5 nHel

mITaMIIOBKa

200 T

C/T =1 cexkyHna

C/O =1 uy4ac

Ucnpasuoe
cocrosgaue = 85%

27 600 cexk.

JOCTYITHOTO pab. Bp.

EPE = 2 nenenu

4 600 JI
240011

Y4acTOK CBapKH
Ne 1l

1o

C/T =39 cexyng

C/O = 10 MmuHyT

HcnpasuHoe
coctosguue = 100%

2 CMEHBI

27 600 cexk.

JOCTYITHOTO pabd. Bp.

1100 JI
600 IT

Y4acTOK CBapKHU
Ne 2

lo

C/T = 46 cexynpg

C/O = 10 MunyT

Ucnpasuoe
cocrosgaue = 80%

2 CMEHEI

27 600 cek.
JOCTYITHOTO pabd. Bp.
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BTopoii BUI cXeMBbI TEKYILIETO COCTOSHUS CO BCEMH MPOLIECCAMM,

sTYEKaMH JaHHBIX U TPCYTOJIbHUKaMHU 3al1aCOB

1 600 JI
850 IT

Y4acTOK COOpKH
Ne 1

1©

C/T = 62 cexyHnbl

ClO=0

Ucnpasuoe
coctosiHue = 100%

2 CMEHEI

27 600 cexk.

JOCTYITHOTO pab. Bp.

1200 JI
640 I1

y4acTOK COOpKH
Ne 2

1©

I

3aBoj State Street
Assembly

18 400 wr./mecsiy
- 12 000 «JI»
- 6400 «IT»

Jlorok = 20 mT.

2 CMEHBI

C/T =40 cexyHn

ClO=0

HcnpasHoe
coctosguue = 100%

2 CMEHBI

27 600 cexk.

JOCTYITHOTO pad. BP.

Otrpy3ka

| YnakoBka
2700 JI
144011
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IToctaBmuk Michigan
Steel Co.

500 ¢yToB pynoHOB

Brt. +

lin

[Tocne nmocnennero pabodero yuactka KoMrnaHuu Acme 1o cOOpKe KpOHIITEITHBI TOBOPOTHOTO KyJlaka Ha JIOTKaX
NEpPEMENIAOTCS B IOMEUIEHUE CKJIAUPOBaHUs (TPEYTOJbHBIM 3HA4Y0K). 3aTEM OHU TOTOBSTCS K IOCTAaBKE HA y4acTKe
OTTPY3KH B COOTBETCTBUH C €KEITHEBHBIM Ipa(UKOM IMOCTABKU U OTIIPABIISIIOTCS €KEAHEBHO IPy30BBIM
ABTOTPAHCIIOPTOM Ha 3aBOJ COOpKH 3aKa3zurka. CHMBOJI FPY30BHKA U IIHPOKAs CTPeJIKa 0003HAYAIOT ABMKCHUE
TOTOBOM MPOAYKIIMH 3aKa3uuKy. (MO0XHO 0003HAYHTH JKEJIE3HYIO IOPOTY HIIM aBHATPAHCIIOPT, €CIIU 3TO HEOOXOMMO).

B npyroii 4acTi cxembl MbI TIOKa)KEM IOCTABIIMKA CTAJIHM ¢ IOMOIIBIO APYroro 3Ha4Ka 3aBofa. MBI HCIIOJIb3YEM TOT K€
CHMBOJI IPY30BHKa U MIHUPOKYIO CTPEIIKY JUIsl OTOOpaKEHUS IBHKEHHS MaTepHajia OT MOCTaBUIMKa B KOMIAHUIO Acme.
[TocTaBIMK CTaIM MOTy4aeT eXEHEASIbHbINA 3aKa3 OT KOMIAaHUKA Acme U JBaK/bl B HEJEIIO OCYILECTBIISET IOCTABKY.
MBI 3anTUCBIBAaEM B siYEHKY AAHHBIX, YTO pa3Mep YIMaKOBKU MOCTABIIMKA COCTABIISAET pyJoH cTainu JymHoi 500 ¢yTos.
([Ipyrumu cioBaMu, OCTABIIMK HE MOKET TOCTAaBUTh MEHEE ITOJIHOTO PYJIOHA, HO MOKET MMOCTaBUTh JI000€
KOJIMYECTBO IMOJIHBIX PYJIOHOB, KaK 3T0 Heo0xoaumo). [locne npudbiTusa B KoMnanuio Acme, pyJIoHHas! CTallb
nepeMelaeTcs Ha CKJIajl, Kak 3TO IIOKa3aHO B TPEYTOJIbHUKE J1JIS 3aI1acoB.

IIpumeuyanue

He crnenyer yka3bBaTh B CXeMe KXKAYIO 3aKYIJICHHYIO JIETab B CeMEHCTBE TPOAYKTOB. ClenyeT mpocto oToOpa3uTh
IMOTOK JIA OAHOI'O MJIM IBYX OCHOBHBIX BUJIOB CBIPbA. Bcee 3aKYIUICHHBIC ACTAJIN JIYUIIC BCCI'O OTO6pa>KaIOTC$I Ha
CXEMeE PaCIONIOKEHUs JIJIsl YPOBHS IIpoIiecca.

Y4YacTOK CBApKH Y4YacTOK CBApKH
IITaMITOBKa Nel Ne 2
200 T
ol 1100 J1 ol
Pynonst 4600 JI 600 IT
5 nHei 240011
C/T =1 cexyHzua C/T =39 cexynn C/T = 46 cexynn
C/O =1 4ac C/O =10 munyT C/O = 10 munyT
Hcnpasroe cocTosnue = Hcnpasnoe cocrosinue = VcnpaBHOE COCTOSHUE =
85% 100% 80%
27 600 cex. JOCTYITHOTO 2 CMEHBI 2
CMEHEI
pao. Bp. 27 600 cex. JOCTyNHOTO
EPE= 2 nexem pa6. Bp. 27 600 cex. TOCTYITHOTO
pab. Bp.
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Tpetunii BUJI CX€MbI TEKYLIETO COCTOSHUS
¢ 0TOOpa»x€HHWEeM MOTOKa MaTEpUaIoB

1 600 JI
85011

y4acTok cOOpKu
Nel

ol

C/T = 62 cexyHbl

Cc/O=0

HcnpaBHOe cOCTOsIHUE =
100%

2 CMeHBI

27 600 cex. mocTymHOro pao.
BD.

1200 J1
640 11

R
3aBoj State Street
Assembly

18 400 mrr./mecsig
- 12 000 «JI»
-6 400 «I1»

Jlotok = 20 miT.

2 CMEHBI

1x
KaXKIbIi
JIEHb

y4acTok cOOpKu
Ne 2

Otrpy3ka

ol

2700 J1

‘VmakoBka

144011

C/T =40 cexyHn

Clo=9

Hcnpasnoe cocrosHue = 100%

2 CMEHBI

27 600 cek. nocTynHoro pao.

BD.
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Ho xaxk 3aBog Acme, KaX/1blil poliecc BHYTPU NPEIIPUSITHS U
MOCTABIIMK PYJIOHHOM CTaJIU 3HAIOT, KAKOE KOJIMYECTBO HEOOXOIUMO
pou3BOIUTH U Koraa? [laBaiiTe moOaBUM BTOPOH acmeKT K Haiei

A

CXeMe MOTOKa CTOMMOCTHU: MH(OPMAIMOHHBIN MOTOK. /{111 3TOTO <
MOHAI00SITCS HOBBIC 3HAYKH U CTPEJIKH, & UMEHHO Y3Kasi IMHHUSA JIJIs

MH(GOPMaLMOHHBIN OTOK 0TOOpakeHHsI UH(POPMALIMOHHBIX TTOTOKOB. DTa CTpPENIKa U3MEHSIETCS Ha  JIEKTPOHHBIN MHPOPMAIIOHHBIH
3Ur3aro00pa3HyIo CTPEIKY, ecu HHPOpMAIIHs epeaaeTcs Ipu MOTOK

TTOMOIIIH JIEKTPOHHBIX CPENICTB (Uepe3 IEKTPOHHBIE CPEICTBA OOMEHa
nanabiMu - EDI), a He Ha Oymare. 3HAa4OK B BUC HEOOIbIION sSTUeliKu
WJTU y3JIOBOM TOYKH MCIOJIB3YETCs 1 0003HAYCHHS WIJIH O CAHUS
Pa3IMYHBIX CTPETOK HHPOPMAIIMOHHBIX TTOTOKOB.

NudopmaninoHHbINH TOTOK PUCYETCs ClipaBa HaJIEBO B BEpHEW YacTu cxeMbl. B HamieM npumMepe ¢ koMmnanueir Acme Stamping Mbl pucyem
MH(OPMAIMOHHBIN MOTOK OT MpeANnpHsATHs o cOopke State Street Assembly K moipa3ieneHnIo Mo yIpaBIeHUIO POU3BOJCTBOM KOMIIAaHHH Acme, a

OT IOAPA3ACICHUA — K ITIOCTABIIUKY py.]'[OHHOI\/'I CTaJIM IJId KOMITaHHUH Acme. CnenyeT OTMCTUTD, UYTO IJIA IIPOTHO30B U CKCIHCBHBIX 3dKa30B
HCIOJIB3YIOTCA PA3JIMYHBIC JIMHUH, TAK KaK 3TO Pa3JIMYHbIC I/IHq)OpMaL[I/IOHHBIe ITOTOKH.

[Toapazaenenue 1Mo ynpaBieHUIO TPOU3BOJACTBOM KOMIAaHUU Acme 0TOOpaKaeTcs ¢ siueiikoil MpoieccoB, BKIIOYas TPUMEYaHUE O TOM, YTO
KOMIaHUsl Acme HCIIOJIb3yeT aBTOMAaTU3MPOBAHHYIO HH(POPMALIMOHHYIO CUCTEMY IIJIAHUPOBaHUs MOTpedHocTel B Marepuanax (MPR) mis
cocCTaBJIeHUs rpaduKa AesITeIbHOCTA TPOU3BOJCTBEHHBIX 11eX0B. [loapasienenre no ynpapieHUIO MPOU3BOICTBOM KOMITaHUU Acme BBITOJIHSAET cO0p
AAaHHBIX OT 3aKa3UYMKOB U MPOU3BOACTBCHHBIX HOI[p@.SI[CJICHHfI, OG’bGI[I/IH}IGT u 06pa6aTHBaeT UX W HAIPaBJIACT ONPCACICHHBIC MHCTPYKIIUU O TOM, UTO
Y KOTJIa ClielyeT MPOU3BOIUTH B KAXKIOM IMPOU3BOJICTBEHHOM Iporiecce. Taxxke moapasieneHue mo ynpapieHUIO IPOLECCOM HAMPaBIISET €KeTHEBHbIC
rpaduKu MOCTaBKHU B OT/IEN OTTPY3KH.

/\ IMpumeuanue

IIpy COCTABIEHHH CXEM [EATENBHOCTH BAIIUX MPOU3BOACTBEHHBIX MOAPA3eIeHHI MOTYT OBITh BBIABIEHBI HHPOPMALMOHHBIE TIOTOKH, KOTOPBIE SABIISIOTCS
0oJiee CI0KHBIMH, YeM B KoMIanuu Acme Stamping. Hanpumep, B GOIBIIMHCTBE LIEXOB PYKOBOIUTENH MIPOBOAAT IOJCYET 3aMIACOB U BHOCSAT MOIPABKU B
rpaHKi Ha OCHOBE THX JaHHBIX. (MBI Ha3bIBAEM 3TO CHCTEMOM COCTABIEHHS IPApUKOB «IIOCEIIEHUH» M MIOKA3BIBAEM €€ IPH MOMOIIM CUMBOJIA OYKOB).
I[MocTapaiitech BBECTH 3TH «He(POPMANBHBIE» IPOLECCH IIAHMPOBAHMS B Ballly CXEMY C IPUMEHEHUEM OJHMX M TEX XK€ CTPETIOK MHPOPMALMOHHBIX

MJIaHUPOBAaHUC .
TIIOTOKOB M Y3JIOBBIX TOYCK. Ecmm cxema BBITJIAIUT 6CCHOpHHO‘IHO, BO3MOXXHO H3-3a OTOU HpI/I‘lI/IHLI!

«TIOCEIICHUI»
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[Tocne onpeneneHus TOro, Kak KakJIplii MPoLecC 3HAET, YTO HE0OX0IMMO MPOU3BOIUTE AJIS CBOETO 3aKa3uuKa (CJIeqyIoIero mpoiecca) u Korjaa
MIPOU3BOIUTH, MOXKHO OTPEACTUTh KPUTHUECKUE YacTH HH(OPMAIIUU CXEMBI: IBI)KEHUSI MATEPUAIOB, KOTOPBIC «IIPOTATKUBAIOTCS» IPOU3BOIUTEIIEM,
HO He TpeOyroTcs 3aka3uuKy. [lonsaTue «ronkarb» (push) o6o3HavaeT, 4TO B X0/1€ MpolLiecca MPOU3BOAUTCA U3JIEIHE BHE 3aBUCUMOCTH OT
(dakTHueckux moTpeOHOCTEeH 3aKa34yrKa B MOCIEIYIOIIEM MPOLIECCEe TEXHOJIOTHYECKOTO MapIIPyTa, KOTOPOE «IPOTATIKUBACTCS» BIIEPEI.

[TpoTankuBaHue U3/IENUi MPOUCXOINUT B PE3YJIbTAaTe BEACHHUS IPOU3BOJICTBA B COOTBETCTBUU C Ipa)MKOM, B KOTOPOM IpeIIojaraercs, 4to oyaer
Heo0xoanuMo Ui ciieayrouiero mpouecca. K coxxaneHunto, 370 NpakTHUECKH HEBO3MOKHO OCYILECTBIISATh COITIACOBAaHHO, TaK KAaK rpa)uKy U3MEHSIOTCS,
U TIPOLIECCHI POU3BOJCTBA OUEHb PEIKO MPOTEKAIOT TOYHO B COOTBETCTBHH ¢ rpaduxoM. Korna y kaxmoro mporecca ectb COOCTBEHHBIH Ipaduk, TO
nporuecc GyHKIIMOHUPYET KaK «U30JIMPOBAHHBIN OCTPOBOK», HE COETMHEHHBIA HU C KAaKUM 3aKa34MKOM Ha MOCeAyonx onepanusax. Kaxapii
IIPOLIECC MOXKET YCTAHOBUTH pa3Mep MAPTUH U BBIIOJIHATH MPOLECCH] IPOM3BOACTBA CO CKOPOCTHIO, KOTOPasi UMEET CMBICII ¢ TOUKH 3pEHUs
MIEPCIIEKTHUB MPOLIECCa, @ HE TOUYKH 3PEHUS IOTOKAa CTOUMOCTH.

B sTom ciyuae, mpo1iecchl-moCcTaBmMUKU Oy IyT UMETh TCHICHIINIO K POU3BOJICTBY JIeTaliel, KOTOphIE HE TPEOYIOTCS Ha JaHHBI MOMEHT MpoIleccaM-
3aKa34yuKaM, ¥ 9TH JIeTalu OyayT OTIPABIATHCS Ha CKiaf. Takoi THM «IIPOU3BOJCTBA MAPTUI HE3aBUCUMO OT MOTPEOHOCTH U3IEIUN» MPAKTUICCKU
JIeTaeT HEBO3MOXKHBIM YCTAaHOBJICHHUE TUIABHOTO MIOTOKA PaboT ¢ IEPEX0I0M OT OJIHOTO IPoIlecca K CIENYIONEMY IPOIIECCY, YTO SBISETCS TJIaBHBIM
KPUTEPUEM CUCTEMBI SdKOHOMUYHOI'O MPOU3BO/ICTBA.

Ha cxeme 3HaukOM TOJIKAKOIIEr0 ABUKEHHUS MaTepHaia sBJIIE€TCS CTpEeKa ¢ mojockamu. B komnanuu Acme
Stamping TOJIBKO OT/IE] OTTPY3KHU TaK WIIM HHAYE COEIMHEH C «3aKa34MKOM». Bce ocTanbHbIe MpoIecchl
Cuctema «push» BBITIOJTHSIOTCSL B COOTBETCTBUH € rpapKoM, OITOMY Tiepeiaya MaTeprala OT OJTHOTO MpoIiecca K CAeAYIOeMy

MIPOLIECCY MTPOUCXOIAT Yepe3 CUCTeMy «push» (crucTeMy U3rOTOBIICHUS AeTajeil He3aBUCUMO OT MOTPEeOHOCTH
BBIIyCKa M3/1euil). Mexy KakIbIMH ITPOLIECCOM HAPUCOBAHA CTPEJIKA CUCTEMBI «push».

IIpumeyanue

ByzabTe ocTOpOXKHBI ¢ ABMXKEHUSIMH MaTEPUAIOB, KOTOPblEe HEKOTOPbIE Ha3bIBAIOT «pull», HO KOTOpbIe PAKTUUECKH SIBISAIOTCS POPMON CUCTEMBI
«push». (CMm. cTp. 57, Ha KOTOPOI1 onuCkIBatOTCs cucTeMsbl pull Ha ocHOBe cynepmapkeToB). [{is onpeneneHus cucteMsl Kak «pull», neranu Heab3s
MIPOU3BOIUTH UJIH MEPEMEIIATh, €CIIM HET CUCTEMbI KaHOaH, a KaueCTBO JeTajlel JOKHO COOTBETCTBOBATh TPEOOBAHUSAM, YCTAHOBICHHBIM B
KapTOYKax CUCTeMbI kaHOaH. KoppekTupoBKH K TpaduKaM «ITOCEIEHU» He SBISIOTCS HACTOSIIEeH cucteMon pull.
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IIporuo3
Ha 6 IIporHo3sl Ha - —
90/60/30 nueit
- — feneb HPS(I)I;I/II;%%J;[%I%%](E)M 3aBoj State Street
IMocrammk Michigan | ok Assembly
Steel Co. ‘4— | Exenenenn #{ Exennes
HEI (hakc MPR HbIC
3aKasbl 18 400 mrr./mecsig
500 ¢hyToB pynoHOB / / \ \ - 12 000 «JI»
N -6 400 «IT»
EsxenenenbHbli rpadux
Ipacuk JloTok = 20 miT.
©XKEIHEBHBIX
HAaKJIQIHBIX 2 CMEHBI
Br+Hr. YeTBepThIii BU CXeMbI TEKYIIET0 COCTOSIHUS
Cc HHq)OpMaIII/IOHHLIMI/I IOTOKAMH H CTPEJIKaMH
nmpoueccoB CUCTEMbI pllSh Ix
Ka)K/IbIi
JICHb
YYaCTOK CBApKU YYacTOK CBAPKU Y4acTOK cOOpKU Y4acTOK cOOpKU OTrpy3Ka
LITaMIIOBKa Ne 1 Ne 2 Ne 1 Ne 2
VnakoBka
200 T I I I
Pynous! ol ©l1 ©l1 ol
5 mHeit 4600 JI
240011 1100 J1 1 600 JI 1200 J1 2700 J1
600 IT 850 IT 640 IT 144011
C/T = 1 cexynna C/T = 39 cexynn C/T = 46 cexyun
C/O =1 yac C/O = 10 munyT C/O = 10 munyt C/T = 62 cekyHibI C/T = 40 cexynn
HcmpaBHOE COCTOSIHUE = HcmpaBHOE COCTOSTHUE = clo=90 Clo=0
85% 100% Hcnpasroe HcmpaBHOE coCTOSHUE HcnpasHoe cocTosHue
27 600 cek. TOCTYMHOTO 2 CMEHBI coctosiaue = 80% =100% =100%
pad. Bp. 27 600 cex. JOCTYITHOTO 2 CMEHBI 2 CMEHBI 2 cMeHBI
EPE= 2 nenenu pab. Bp. 27 600 cex 27 600 cexk. 27 600 cek.
) JIOCTYITHOTO pab. Bp. JIOCTYITHOTO pab. Bp.

JIOCTYITHOTO pao.
BD.
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PaccmaTprBas mouTH 3aKOHYEHHYIO CXEMY, TEIEPh MOKHO YBUJETh OCHOBHOW MapIIPYyT BCEX CXEM IIOTOKOB CTOUMOCTH, B YaCTHOCTH ITOTOK
(U3MUIEeCKOTo U3/IeHs CIeBa HAMPaBO B HIDKHEH YacTH CXEMBbI U MOTOK HHpOpMaLUu 00 3TOM U3/ENUH ClIpaBa HaJIeBO B BepxHeil yactu. Takke
MOJKHO YBHJIETh, KaK CX€Ma ITOTOKA CTOMMOCTH OTJIMYAETCS OT TUIIMYHBIX BU3YAJIBHBIX CPENCTB, KOTOPBIE UCIIOJIB3YIOTCS IIPHU aHAIM3E ONEepalui —
CXEM pacroyIoKeHus npeanpusaTua. Cxema MoToKa CTOMMOCTH 00pa3yeT U3 MyTaHUIIbI COOBITHH, OTOOPAKEHHBIX HAa CXEME PACIIONIOKEHUS
IIPEANPHUATHS, ICHYIO0 KAPTUHY C TOUYKHU 3PEHMSI IOTOKA CTOMMOCTH U3JENNS U 3aKa34MKa.

[Ipu moMoIM JaHHBIX, KOTOPHIE MOJYYSHBI B pe3ybTaTe HaOII0AeHUH 3a TEKYILIUMH ONepalisiMi, HAPUCOBAHHBIX WIIH
3allACaHHBIX Ha CXEME, MOXKHO CAEIaTh BBIBOJ O TEKYILEM COCTOSIHMM JaHHOTO TEKYLIEro cocTosHuA. Hapucyiire
Ly m— JIMHHMIO BpEMEHH I10]1 TYEHKaMU IPOLIECCOB U TPEYTrOJIbHUKaMU C YKAa3aHHUEM 3aI1acoB JJIsl ONIPEAEICHUS IITUTEIbHOCTH
JIMHUS BPEMEHU IPOM3BOJICTBEHHOTO LIMKJIA, KOTOPOE COCTABIISIET BpEMsl, HEOOXOAUMOE IJIsl IPOXOKIECHUS OJJHOM JI€TaNIbIO BCETO
MaplIpyTa B IPOM3BOACTBEHHOM 1I€X€, HAUMHAs C 3Talla NOCTYIUIEHUS ChIPbsS A0 ATara OTTPY3KH 3aKa34HKYy.

IIpumeyanue

Yem KOPOUYC IMTCIBbHOCTD ITPOU3BOACTBCHHOI'O TIUKJIA, TCM KOPOYC BPECMA MCIKAY PACUYCTOM 3a ChIPbCBBIC MATCPHUAJIbI U ITOJIYICHHEM OILJIATHI 3a
IIPOU3BEICHHYIO ITPOAYKIIUIO U3 OTUX MaTepHuasioB. bosee KopoTkast mpogoJKUTEIbHOCTD IIPOU3BOICTBEHHOIO LIMKJIA BEACT K YBEIIMUECHUIO

K03 punreHTa 000paurBaeMOCTH 3a1acoB (I10Ka3aTellb, ¢ KOTOPBIM Bbl, HABEPHOE, 3HAKOMBI JIyUlIIe).

Bpemst BbInonHeHus 3akasa (B JHAX) IS KaKIO0r0 TPEYTOJIbHUKA € YKa3aHUEM 3allacoB paCCUUTHIBACTCA CIEAYIOUIMM 00pa3oM: KOJIMYECTBO 3a11acoB
pa3AenuTh Ha eXeIHEBHbIC TOTPEOHOCTH 3aKka3unka. [I[pnbaBuB 3HaUeHNsI BPEMEHH BHITIOJIHEHUS 3aKa3a B KQK/IbIA MPOIECC U B KAXK/IbIH TPEYTrOJIbHUK
C 3armacamMH B ITIOTOKE MAaTE€pPHUaJIOB, MOXHO MOIYYUTh XOPOILIEEe pacueTHOE 3HaUeHHe 001IeH ATUTETbHOCTH IPOU3BOACTBEHHOrO IMKIa. J{j1si KoMnaHun
Acme Stamping 310 uncio coctasisieT 23,6 qHei. (g cxeM ¢ HeCKOJIBKUMU MOTOKAMU MPEANIECTBYIOMINX ONepaIiii, HE0OX0IMMO UCITIONb30BaTh
CaMylo JJIMHHYIO KPUBYIO BPEMEHHM Ul pacdera oOIel AIUTEeIbHOCTH IPOU3BOICTBEHHOTO LIUKJIA).

Teneps HE0OX0AMMO TOOABUTH TOJIBKO 3HAYCHHSI BPEMEHH MPOIECCOB, JO0ABISIOMINX CTOMMOCTbD, WU TTPOIOJDKATEITLHOCTH 00pabOTKH IJIsT KaXKI0TO
mpolecca B moToke croumoct. CpaBHUBAsSI 3HAYCHUS BPEMEHHU TIPOIECCOB, JOOABISIONINX CTOUMOCTb, UITH MPOI0JDKUTEIIEHOCTH 00pabOTKH ¢ O0IIHM
BPEMEHEM BBITIOJIHEHUS 3aKa3a, Bbl MOXKETE ObITh OYCHH MMOKUPOBaHKL. [Iji1 kommanuu Acme Stamping 001ast IpoA0KUTETHFHOCTE 00paboTKH,

KOTOpOE TpeOyeTcst /Isl MPOU3BOICTBA OJTHOM JI€TaIu, COCTABIIAET TOJBKO 188 CeKyH I, B TO BpeMsl Kak JIsl POXOXKIACHHUS ATOU JIETaIN Yepe3 BCe
orepaIry Ha MPeANpUATHH HeoO0Xx0oauMo 23,6 THEH.
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IIpumeuanue:

Jlnst komrianur Acme Stamping 3Hau€HUs] BPEMEHHU BBITTOJIHEHUS 3aKa3a B TEUSHHUE MPOLIecca U BPEeMEHH LIUKJIA OAMHAKOBbIe. OTHaKO B OOJIBIIMHCTBE
CIIydaeB BpeMsl BBIMOJHEHHS 3aKa3a JUIsl POXOKICHHS OJJHOU JeTalu yepe3 MpolecC NMPEBhIIIaeT BpeMs HUKIa. MOXHO HapucoBaTh 00a 3HAYECHUS
BPEMEHH BBITIOJIHEHUS 3aKa3a B TEUCHUE MPOIIecca U BPEMEHH IMPOIIecca, T00aBIISIONIEro CTOMMOCTb, CISIYIOIINM 00pa3oM:

IIPOAOJDKUTCIIBHOCTE ITPOU3BOACTBEHHOI'O
IUKJIa B TCUCHUE ITpo1ecca

2 Jaca

40 cek.

‘\

BpeEMs mpornecca, aoﬁaan{}omero CTOUMOCTB

3aBepuieHHAas1 CXeMa TEKYLIero COCTOSIHUSA € YKa3aHNeM BPeMeHHU BbINOJHEHHUS 3aKa3a
M JAHHBIMH (CM. HIXE)
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IIporuo3
Ha 6 ]
el VIIPABJIEHUE TIpOrHO3bI Ha
A NPOU3BOJACTBOM 90/60/30 nueit 3aBoj State Street
- — . X
ITocTaBmuk Michigan _  IMPR Assembly
Steel Co. 4—| ExeHenenb <« Exennen
o HBIN
HbIH (akc saxas 18 400 mr./mecan
500 yToB pyIOHOB / / \ Y - 12 000 «JI»
N -6 400 «I1»
ExenenensHblii Tpaduk
T'paduk JloTox = 20 miT.
©KEIHEBHBIX
TI0CTaBOK 2 CMEHBI
Br.+ Yr.
; 1x
KasKIbIi
JICHBb
y4acTOK CBapKH YYaCTOK CBapKH y4acToK cOOpKH y4acToK cOOpKH OTrpy3Ka
i j MITAMITOBKA Ne 1 No 2 Ne 1 No 2
‘YmakoBka
200 1 I I I
Pysnonst ol ol ol o1
5 nHeit 4 600 JI
2400 I1 1100 JI 1 600 JI 1200 J1 2700 J1
600 IT 850 IT 640 IT 144011
C/T =1 cekyHaa C/T =39 cekyHn C/T = 46 cexyun
C/O =1 yac C/O = 10 munyT C/O = 10 munyT C/T = 62 cexyHbI C/T =40 cexyun
HcnpaBHOE COCTOSHHE = HcnpaBHOE COCTOSHHE = Clo=0 Clo=9
85% 100% Vcnpasroe HcnpasHoe cocTosHue HcnpasHoe cocrosHue
27 600 cek. TOCTYITHOTO 2 CMEHBI cocrosinue = 80% =100% =100%
pab. Bp. 27 600 cex. 10CTYIHOrO 2 CMEHBIL 2 CMEHBI 2 cMEHEI
EPE= 2 nenenu pab. Bp. 27 600 cek 27 600 cex. 27 600 cex.
JIOCTYTIHOTO pa6. JIOCTYITHOTO pad. Bp. JIOCTYITHOTO pad. Bp. | TITMTeNBHOCTS
[POM3BOJICTBEHHOTO
5 nHei 7,6 nuei 1,8 nueit Bp. ——— 2,7 nHen 2 1HsA 4,5 queri _IMKIA = 23,6 nuer
1 cek. 39 cek. 46 cek. 62 cex. 40 cexk. Bpems
‘ n00aBIICHUS

croumoctH = 188 cek.
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Y10 MBI MOJYyYHIU?

MEeI HageeMesl, YTO TENEPh BBl MOXKETE MOHUMATh IIOTOK CTOMMOCTH ¥ HAYMHAETE ONPEIENIATh YYaCTKH ¢ NEPENpPOn3BOACTBOM. OqHAKO «CXeMa
TEKYILETO COCTOSHUS» U JeSATEIbHOCTh, HAlIPaBJICHHAs Ha ee pa3padoTKy, SABISIOTCS YUCTHIMH MTOTEPSIMU 10 TEX IO, TIOKa 3Ta cXxeMa He OyzaeT
UCIOJIb30BaHa s OBICTPOI pa3pabOTKU U pean3aliy «CXeMbl OyyIEero COCTOSHUS», C IOMOILBIO KOTOPOH YCTPaHSIOTCS HCTOYHUKH [TOTEPh U
YBEJIMYMBAETCS] CTOMMOCTD U3JENUs TS 3aKa34rKa. ITo OYAET ONMMCAaHO B OCTAIBHBIX YACTIX HACTOSAIICH pabOoThI.

Bama ouepennb

[Ipexxne ueM MblI niepeiiieM K pazpaboTKe «CXeMbl OYAYIIEro COCTOSIHUSI», ISl BAC MOXKET OBbITh MOJIE3HO €IlIe HEMHOT'O IOTPEHUPOBATHCS B
COCTAaBJIEHUH CXEMBI «TE€KYIIETO COCTOSIHUS». J{J11 3TOro MBI IPEIOCTABIIIN CIIEYIOIINE JaHHBIE O TEKYIIEM COCTOSHUM KOMIIaHUHM 10/ Ha3BaHUEM
«TWI Industries», koTopasi MPOU3BOIUT OOJIee CIEIUATN3NPOBAHHYIO TPOIYKIIMIO. MBI TIpe/yiaracM BaM ceiddac B3sTh APYTOW YUCTHIA JIUCT OyMaru
pasmepom 11 mroiiMoB X 17 1I0WMOB M BHUMATEIBHO pa3paboTaTh CXEMY TEKYIIET0 COCTOSHUS oToKa ctouMocTty s komnanuu TWI Industries.
3aTeM BbI MOXKETE CPAaBHUTD BAIlly «CXEMY TEKYIIIETO COCTOSIHUS» CO CXeMOM, KOTopast Obuta pazpadorana Hamu 1ij1st komranuu TWI 1 mokazana B
ITpunoxxennu B. (OnHako nocrapaiitech He 3araaeiBath B [Ipunoxenue C!)
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Ha0op 1aHHBIX JJI CXeMbI IOTOKA CTOMMOCTH
Komnanus TWI Industries

Komnanus TWI Industries mpon3BoIuT HECKOJIBKO KOMIIOHEHTOB ISl TPAKTOPOB. B 1aHHOM ciiyyae paccMaTpuBaeTcs TOJIBKO OJTHO CEMENWCTBO
MPOIYKTOB — PhIYaru yIpaBiIeHUS — KOTOPBIC MPOU3BOISATCS B HECKOJIIBKUX KOHGUTYparusax. 3akazuuku komnanuu TWI st aToro cemerictBa
IIPOIYKIIMH SIBJISIFOTCSI OCHOBHBIMU: 3aBOIbI IO CTPOUTENBCTBY anmapaTypsl 1uis TpakTopoB (OE) 1 BTOpUUHBINM PBIHOK NOCIENPOAAYKHOTO
00CTy>)KUBaHUSI.

3a cueT MMPOKOro aCCOPTUMEHTA KOHPUTYyparuii u3ieiauil 1 ¢pakra TOro, 4To MOTPEOHOCTH 3aKa3YNKOB B KOH(PUTYPAITUIX MEHSIOTCS OT OJHOTO
3aKa3a K Jpyromy, Ipou3BOJICTBO PHIYAroB yIPaBJICHHUS SIBISIETCS pab0OTON 10 MHANBUAYAIBHBIM 3aka3aM. Ha JaHHBIN MOMEHT IJIs TPOXOKIACHHUS
3aKasa MOoKyIaTess 4Yepe3 Bce MPOU3BOACTBEHHBIE nporiecchl komnanuu TWI tpedyercs 27 queid. DTo BpeMs BBITIOJIHEHHS 3aKa3a SBIIACTCS IJTHHHBIM;
Y 3HAYUTENbHBIN 00beM HEBBIMTOTHEHHBIX 3aKa30B CTANl MPUYNHOMN Toro, 4yTo Komnanus TWI mpennaraer 3aka3zurkam BpeMs BBITIOJTHEHUS 3aKa3a
cpokom 110 60 arei. OmHako 3aka3ynky koMmmanuu TWI He MOTyT TOYHO TIpeicKa3aTh 00bEM CBOMX MOTPEOHOCTEH paHee YeM 3a 2 HelleH 10
MOCTaBKH, IO3TOMY OHU BHOCSIT KOPPEKTUPOBKHU B CBOM 3aKa3bl 3a 2 HEAENHU 10 Hauajaa OTTPY3KU. DTH KOPPEKTUPOBKH 3aKa30B BEAYT K KOHTPOJIIO
CPOKOB 3aKa30B B IIPOU3BOJICTBEHHBIX Ilexax KoMmaHuu TWI.

HecMoTps Ha TO 9TO OTACI IO YIPaBIESHUIO MPOU3BOICTBOM KoMmmnaHnuu TWI HampasiseT 3aka3bl B TPOU3BOACTBO MPUOIM3UTEIHLHO B COOTBETCTBHUH C
OUYEPETHOCTHIO, B KOTOPOI OHU MOCTYIHITH, 3aKa3bl KOMIUIEKTYIOTCSI B COOTBETCTBUU C KOH(HUTypaIueit u3aenus B IPOU3BOJICTBEHHOM I€X€ C IENIBIO
COKpAIIICHHS KOJIMYECTBa padoT Mo NepeHaIaIKe, TPEOYIOMHMX OOJIBIINX 3aTpaT BPEMEHH. DTO TaKKe BEJAET K HEOOXOAMMOCTH KOHTPOJISI CPOKOB
3aKa30B.

poaykuust

»  Poruar ynpasieHus npeacTaBiseT co00i METAITMYECKHA MPYTOK C KOBAaHBIMU (DUTHHTAMHU, TPUBAPEHHBIMU C 000X KOHIIOB.

»  Kowmnanus TWI npeanaraer peryaru ynpasieHus ¢ 20 pa3IuuHbIME pa3MepaMu JUTHHBI, 2 JHAMETPOB U C 3 pa3IHYHBIMH TUIIAMU KOHIICBBIX

¢butnnron. (Ha kak70M KOHIIE phluara yrnpaBieHUsS MOTYT OBITh pa3Hbie PUTHHTH). DTO 3HAYUT, 4T0 KoMmanus TWI mocrasnser 240
Pa3JIMYHBIX HOMEPOB JI€TaJIeH PbIYaroB yIIpaBICHUS.
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YVVVVYVYYVYYVY

TpeOoBaHusi 3aKa34YMKOB

24 000 mwTyK B MeCHII.

B 3akaze moxer ObITh yKka3zaHO KonudecTBO OT 25 10 200 mrTyk, cpenHee KkonndecTBo — 50 mTyK.

VYmakoBka B ropprupoBaHHBIE KOPOOKH C KOJIMYECTBOM 0 5 pbIYaroB yIpaBIeHUsS B KOPOOKe.

Heckonbko exeTHEBHBIX OTIPY30K B JIEHB IS OTIPABKH IPY30BBIM aBTOTPAHCIIOPTOM Pa3INYHBIM 3aKa3UHKaM.
[TorpebHOCTH 3aKa3unKa Il KaX10M KOH(PUTypaiuu 3HaYUUTEIbHO U3MEHSIOTCS OT 3aKa3a K 3aKasy.

Komnanusa TWI tpeGyet HanpaBisaTh 3aka3bl 3a 60 1HEH 10 JaThl OTIPY3KH.

3aKka3yMKu 4acTO KOPPEKTUPYIOT pa3Mep U3ACIHH 3a 2 HEeJIer 10 AaThl OTTPY3KH.

IIpon3BoacTBeHHBIE MPOLECCHI (CM. JUarpaMmmy)

IIpousBoacreeHHsle pouecchl KoMnanuu TWI 71 U3roToBiIeHNs CEMENCTBA IIPOYKTOB PHIYAroB YIIPaBICHUS BKIIOYAIOT: PE3KY
METAJUINYECKOT0 NMPYTKa C MOCIEAYIOIIeH NPUBAPKOH KOHLEBBIX (PUTUHIOB K MPYTKY, YAaJIEHHE 00105 (MEXaHUYECKOE ylajIeHHe N30bITKa
HAIJIaBJIEHHOTO METAaJuIa TIOCJIe CBApKH), TOKPACKY HA BHEIIHEM MPEANPUITUU-TIOCTABIIUKE U MTOCIEIYIONYI0O COOPKY KOHIIEBBIX (DUTHHIOB.
KoBaHHbIE BTYJIKM KOHIIEBBIX (PUTHHIOB TaKXke MexoOpabaTsiBatoTcst Ha npeanpustiu TWI. ['oToBbIe pblyary ynpaBieHuUsl yIaKOBbIBAIOTCS U
OTIIPABJISIIOTCS 3aKa34MKaM €XKEAHEBHO.

Jlis mepeKiroueHus Ha IPOU3BOJICTBO IPYTKOB PA3JIMYHOM JUIMHBI TpeOyeTcs NepeHaaaKka NpoJoDKUTEIBHOCTEIO 15 MUHYT Ha onepanusx
PE3KH, CBApKHU U yAaJICHUs 00JI051.

Js mepeKioueHus Ha MPOU3BOJCTBO MPYTKOB PAa3IMYHOr0 JUaMeTpa TpeOyeTcs NepeHanagka npoJo/LKUTENbHOCTBIO 1 yac Ha onepanusax
pe3KH, CBapKHu U yaaieHus o0os. boiee mponomxkuTenbHOe BpeMs JUTsl IEpEeHAIAKH Ha IPOM3BOJICTBO PA3IMYHBIX IUAMETPOB, B OCHOBHOM,
ABJISIETCA PE3YJIbTaTOM O0Jiee BBICOKMX TPeOOBaHMI K KOHTPOJIIO Ka4eCTBa.

J1s epeKiIroueHus Ha MPOU3BOJICTBO TPEX TUIOB KOBAaHHBIX KOHIIEBBIX (PUTHHIOB TpeOyeTCs NMepeHanaKa npooDKUTEIbHOCThIO 2 yaca Ha

OTIepaIi MEX0OPaOOTKH.

CranpHble npyTKH nocTaBistoTcsa komnanueil Michigan Steel Co. BpeMs BbIonHeHUS 3aKa3a Uil IOCTaBKU IPYTKOB cocTaBiseT 16 Henens. B
MECSI] OCYILECTBIISAIOTCS ABE MOCTaBKH.

KoBaHHBIE 3arO0TOBKH 7151 KOHIIEBBIX (PUTHHTOB MOCTaBISIOTCS Kommanuen Indiana Castings. Bpems BbITIOJTHEHHS 3aKa3a /Il TOCTaBKU TTOKOBOK
cocraiseT 12 Henenb. B Mecdl ocyniecTBIAIOTCS 1BE IOCTABKH.
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Kommnanus TWI Industries
DTanbl NPOU3BOJACTBA PHIYATOB YIIPABJIEHHS

PE3KA IPYTKOB — CBAPKA — CBAPKA — VYJIAJIEHUE
OJIMH KOHeI APYroi KoHel 00J1051

f f

MEXOBPABOTAHHBIE ITOKOBKHA

— IIOKPACKA — CBOPKA
(BHEIIHUI MOCTABINHK)

Pabouee Bpemst

20 nHel B MecsL.

Pabora B ABe cMEHBI BO BCEX MPOU3BOACTBEHHBIX MOAPA3ICICHUSIX.

Kaxnas cmena mo BoceMb (8) yacoB, cBepXypouHbIe pabOThI (€cau HEOOXOAMMO),
JIBa mepeppiBa 1o 15 MUHYT B KaXKI0M CMEHE.

PyuHble onepannuy oCTaHAaBINBAIOTCS BO BPEMsI IEPEPHIBOB.

Bpewms o6ena He omiaunBaeTcs.

YVVY
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OTtaen no ynpapJjieHHI0 pou3BoacTBOM kKomnannu TWI

[Momyuaer 3aka3bl 3a 60 qHElH 10 AaThl OCTABKU M BHOCUT UX B MH(POPMALIMOHHYIO CUCTEMY IIJIAHUPOBaHUS MOTpeOHOCTel B Matepuaiax (MPR).
Pa3pa0aTbIBacT 0IHO «IIPOU3BOJICTBEHHOE 3a/JaHME» Ha OJJHOT0 3aKa3UMKa, KOTOPOE MPOXOAUT BMECTE € 3aKa30M BCE IIPOU3BOICTBEHHbBIE
IIPOLIECCHI.

Hanpasnser npou3BoACTBEHHBIE 3aJJaHUs B IPOM3BOJCTBO 3a 6 HesleNb 10 AaThl OCTABKU AJIsl YCKOPEHHS 3aKyIKH MIPYTKOB U IIOKOBOK B
cucTeMe IJIaHUPOBaHUs MOTpedHOCTel B Marepuanax (MPR).

HanpasisieT exeJHEBHO CIIUCOK «IIPHOPUTETOB» PYKOBOIUTENSM IIPOU3BOICTBEHHBIX LIEXOB. PyKOBOIUTENN ONPEAEIIAIOT O4EPETHOCTD
IIPOU3BOJCTBEHHBIX 3aJJaHUI B CBOUX ITOAPA3IAECICHUAX B COOTBETCTBUM C 3TUM CIIHCKOM.

[TosmydaeT n3MeHEHUs, BHECEHHBIEC 3aKa34NKOB B Pa3MepBbl, 3a 2 HEAEIH 10 JaThl IOCTABKUA U PEKOMEHYET PYKOBOIUTENSIM IIPOU3BOACTBEHHBIX
LIEXOB IPOBOJUTH KOHTPOJIb CPOKOB ITHUX 3aKa30B.

Hanpasnser exxeaHEBHO rpa)uk MOCTaBKU B OTAET OTIPY3KH.

YV V VY V VYV

JlanHble 0 mpoueccax
1. Pe3ka (g pe3ku OOJBIMHCTBA MPOAYKIMH KoMIaHuu TWI uCIonp3yoTest b))

- Pyunas onepanus ¢ 1 oneparopom.
- Bpems nukna: 15 cexyHna.
- Bpems nepenamanku: 15 MmunyT (1151 anmiebl) B 1 9ac (u1s auameTpa).
- Hanexuaocts: 100%
- BoisiBnenHsbIe 3anachl:
- 20 nHel ns Hepa3pe3aHHbIX IPYTKOB 10 ONEpaly pe3KH MUJIOH.
- 5 nHel st pa3pe3aHHbIX MPYTKOB.
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2. Yuacrok cBapku I (mpenHazHauyeH 1 JaHHOTO CEMENCTBA IPOAYKTOB)

- B 37001 oneparum BHINOIHSIETCS CBapKa MepBOi MexoOpaboTaHHOM MOKOBKH K MPYTKY.

- ABTOMaTHYECKHI MPOLIECC C BHIMOJIHEHUEM 3arpy3KH U BBITPY3KH ONEPAaTOPOM BHE 3aBUCHMOCTH OT MAIIMHHOTO IIMKJIa paboThl 000pyA0BaHUS.
- Bpems nukna: Oneparop = 10 cexynn, O6opynoBanue = 30 CEKyHJI.

- Bpems nepenananku: 15 MmunyT (1151 Anmiebl) B 1 9ac (u1s AuamMeTpa).

- Hanexuocts: 90%

- BeisiBnenHsble 3anacel: 3 JHS U1l CBAPEHHBIX PHIYAroB.

3. VYuacrok cBapku Il (mpenHa3HaueH A JAHHOTO CEMENWCTBA ITPOYKTOB)

- B aT0i1 oneparuy BEIIOIHSIETCS CBapKa BTOPOH MeX00pabOTaHHON MOKOBKHU K MPYTKY.

- ABTOMaTHYECKHI MPOLIECC C BHIMOJIHEHNUEM 3arpy3KH U BBITPY3KHU ONEPaTOPOM BHE 3aBHCUMOCTH OT MAIIMHHOTO UKJIa paboThl 000py10BaHUSI.
- Bpems nukna: Oneparop = 10 cexynn, O6opynoanue = 30 CEKyH]I.

- Bpems nepenamanku: 15 MmunyT (1151 aniebl) B 1 9ac (u1s auameTpa).

- Hanexuocts: 80%

- BeisiBienHble 3anacel: 3 JHS U1l CBAPEHHBIX PHIYArOB.

4. VYwyacrok ymaneHus 00705 (MperHa3HaueH A JaHHOTO CeMEHCTBa MPOAYKTOB)

- ABTOMaTHYECKHIA MPOIIECC C BHIMTOJIHEHNUEM 3arpy3KH U BEITPY3KH OIEPATOPOM BHE 3aBHCHMOCTH OT MAIIMHHOTO IUKJIA PabOTHI CTAaHKA.
- Bpems niukina: Oneparop = 10 cexyna, Cranok = 30 cekyH.

- Bpems nepenananku: 15 MunyT (1151 Anivebl) U 1 gac (u1st AMameTpa).

- Hapexxnocte: 100%

- BoisiBiieHHbIC 3amackl: 5 qHEH ISl phIYaroB C yIaJeHHBIM 00I0eM.
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S. Iloxpacka (ppluaru ynpasjeHHUs OTIPABIISIIOTCS HAa MPEANPUATHE BHELIHETO MOCTABIIMKA /17151 IOKPACKH)

- InutenpHOCTh NPOU3BOJACTBEHHOIO LIUKJIA ONIEpaLlK TOKPACKU = 2 JHS.
- ExxenHeBHOE OTIIPAaBIICHHE HEOKPALIECHHBIX PhIYAroB I'Py30BbIM aBTOTPAHCIOPTOM U MOJIyYE€HUE OKPALICHHBIX PhIYaroB.
- BoisiBneHHbI€ 3anachl: 2 AHS 171 OKPAcKy, 6 THEH IS OKpalIeHHbIX pplyaroB B komnanuu TWIL

6. Coopka KoOHIEeBBIX (PUTHHIOB (IIpEIHA3HAYEHA JUIsl JTAaHHOTO CEMENCTBA IPOAYKTOB)

- Pyunoi1 npouecc ¢ mecTsro oneparopamu.
- Obmee pabouee Bpems 11t ogHOM neranu: 195 cexyna.
- Bpems nepenanagku: 10 MUHYT A1 CMEHBI 38KUMHBIX TPUCTIOCOOTICHUH.
- Hagexxnocth: 100%
- BBI}IBJIGHHBIC TOBapHBIe 3a11acChbl HA CKJIaJc:
- 4 nHS U1l TOTOBBIX PHIYAroB YIIPaBJICHUS.

7. Mexo0padoTKa NOKOBOK (TIpeaHa3HAYEeHA JJIsl JAHHOTO CEMENCTBA MPOIYKTOB)

- ABTOMaTH3UPOBAHHBIN MPOIIecC MEX0OPAOOTKHU C OJJTHUM MEXaHHUKOM.
- Bpems nukna: 30 cexyHa.
- Bpems nepenanaaku: 2 yaca.
- Hanexuaocts: 100%
- BrIsBIIEHHBIE 3aI1acChl:
- 4 HeenM Ji1 KOBAaHHBIX 3arOTOBOK OT IOCTABIIHKA.
- 4 venenu 1y MexoOpabOTaHHBIX TTOKOBOK.

8. Ortnen orrpy3ku

- 3a0upaeT eTany co CKJiaga rOTOBOM MPOIYKIMU U MPOU3BOAMUT X YIMAKOBKY Ul OTIIPABKHU IPY30BBIM aBTOTPAHCIIOPTOM 3aKa34MKYy.
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Yro gej1aeT NOTOK CTOMMOCTH KOHOMHYHBIM?

[TpaBuio Catch-22 npu npoeKTHPOBAHUH CXEMBI TOTOKA CTOMMOCTH OYAYIIETO COCTOSIHUSI TOBOPHT, YTO TOT/Ia CXEMY MOYKHO JIeJIaTh 00Jiee YCIICIIHO,
€CIIM TIOBTOPSATH 3TY JIEATEIHHOCTH MHOTO pa3! ITo Kak pa3 TOraa, Koraa OOJbIIYI0 TOMOIIh MOXET OKa3aTh YUUTEIb-CEHCEH, KOTOPBINA 00TanaeT
HEO0OXOUMOM KPUBOI OOyUEHHS.

OpHako He BCe UMEIOT BO3MOXKHOCTH IS OOIIEHUS C XOPOILIUM yUUTEJIEM-CEHCEEM, a HEKOTOPbIE HE XOTSIT HUKAKOTO yuuTens-ceHces. B koHme
KoHII0B y OHO (Ohno) He ObIJI0 HUKAKUX KOHCYJIBTaHTOB, KOTOPbIE HAIIPABIISUTN €T0 ACATEIbHOCTb, KOTAa OH CO3/1aBajl IPOU3BOICTBEHHYIO CHCTEMY B
kommaauu Toyota MeTo oM mpo6 1 omuOOoK mociie okoHYaHus Bropoit Mupogoii Boitnsl. [1o cyTu fema, monsITky pa3padoTaTh MOTOK CTOMMOCTH
Oy/ayIIero COCTOSHUSI COOCTBEHHBIMH CHUJIAMU SIBJISIFOTCS OECLIEHHBIM OIBITOM O0yUYeHHsI, JJa’ke €CIM BCKOpE OYAYT BBISIBICHBI IPOOJIEMBI TIPU
M0I00HOM TOJIXOJIE U UX MPUAETCS MOAUPUIIMPOBATH B yXe HEMPEPHIBHOI'O COBEPIICHCTBOBAHHUA. A MOKa HEe HACTYIWJI 3TOT Oyayluil 1eHb, KOraa
IPOAYKIHUS OyJIeT MPOU3BOAUTHCS B IIOJHOM HENPEPHIBHOM MOTOKE ¢ KOPOTKMM BPEMEHEM BBITIOJIHEHHUS 3aKa30B, KOTOPOE MO3BOJISET BHINOIHATH
IIPOM3BOJICTBO TOJIBKO MOJATBEPKIEHHBIX 3aKa30B, U C HYJIEBBIM BPEMEHEM MEepPEHAIa KU MEX /1y MPOU3BOACTBOM PA3IMYHBIX BUAO0B MPOIYKIINH, BaM
MPUIETCA COCTAaBUTh HECKOJIBKO CXeM OYIYIIEero COCTOSIHUSA (BHE 3aBUCUMOCTH OT TOTO, KAK MHOT'O TOMOTAET BaM Balll YUUTENb-CEHCEH), KOTOphIE
MOCTENEHHO OyAyT 00Jiee SKOHOMUYHBIMH M OJTU3KUMU K HJIealy.

OpHako Takke He cieayeT HauuHATh C YUCTOrO JUCcTa. MUp MPOMBIIIIIEHHOTO TPOM3BOCTBA HA JAHHBIA MOMEHT UMEET OO0JIBIION ONBIT PabOTHI C
KOHIIEMIUEH SKOHOMHUYHOTO MPOU3BOCTBA, TO3TOMY MOKHO HAYMHAThH padOTy ¢ YCTAHOBJICHHBIX MPUHITUTIOB U METOJIOB, KOTOPHIE MOXKHO

aaarnTupoBaTb B COOTBETCTBUU C 6y,I[YHII/IM COCTOAHHUAM CBOUX ITOTOKOB CTOMMOCTH.

[Ipexae ueM MBI epeiiieM K ONMMCAaHKI0 Pa3paboTKH cxeMbl Oyaymero coctosiaus (Yacte [V), paccMOTpuM KpaTKue BBIBOJIBI O CAMBIX BaXKHBIX
MNpUHIUITIaX CUCTCMbIL Lean, KOTOPLIC MOT'YT IOMOYb HAYATh ACATCIBbHOCTD.
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Ilepenpou3BoacTBo

B Tekymiem coctosiHuu Ha npeAnpuatud Acme Stamping MO>KHO yBHIETh ()yHIaMEHTalIbHbIE MPOOJIEMBbI C MACCOBBIM MPOU3BOACTBOM (MU
«CEPUUHBIM IPOU3BOJICTBOM MPOAYKIMH I10 IIJIaHY): KaX/Ibli MPOIecCc B TOTOKE CTOMMOCTH (DYHKIIMOHUPYET KaK U30JUPOBAHHBIN OCTPOBOK, KOTOPBIN
MIPOU3BOJUT U «IIPOTATKUBACT» MPOAYKIIMIO BIIEPE]] B COOTBETCTBUHU C I'paKaMK, KOTOPBIE HAMIPABJIAET OT/IEN [0 YIPABJICHUIO IPOU3BOJICTBOM, a HE
B COOTBETCTBUU C (PAKTUUIECCKHUMH MOTPEOHOCTSIMHU MOCIEAYIONINX ONepallnii-«3aKa3uyuKoB». Tak Kak Takoil 00beM MaTepuaa emie He Tpedyercs,
MaTepuai MPUXOJUTCs MepeMelaTh, yYUThIBaTh, HAIIPABIATH HAa CKJIAJ U T.I. — YTO SABJSETCS YUCThIMU noTepsimu (muda). B ouepensix cuctemsl
yIpaBJIeHus 3anacaMu 1e(heKThl He BBIBISIIOTCS O MOMEHTA, KOTJja HAaKOHEIl B IOCJIEAYIOLIEM MTPOLecce He UCIOIBb3YIOTCA JeTall U He
0OHapyKUBAIOTCS MPOOJIEMBI (KOTOPBIE K STOMY MOMEHTY JIOCTAaTOYHO OOIIMPHBIE U UX CIOXKHO OTCIEANTH). B pe3ynbTare 3TOro, HecCMoTps Ha
KOPOTKOE BpeMs, 100aBJIsIOIIee CTOMMOCTH U3/ISITUIO, P ITPOU3BOICTBE OHOTO M3/eHsI, o0I1ee BpeMs, KOTOpOoe HEOOXO0AUMO ISl POXOKICHHUS
STUM M3JETTUEM BCEX MPOLECCOB HA MPEINPUITHH, SBISETCS OYEHb JTOJITHM.

JI1st coKpaleHns Takoro Ype3MepHO IPOJOJKATEILHOTO BPEMEHN BBIIIOJIHEHHUS 3aKa3a C 3Tala MOJIYyYEHHUs ChIPbs 0 Tana rOTOBOTO U3JEIus,
CIIeYeT JeNaTh OOJIbIIe, YeM MPOCTO MOCTAPAThCs YCTPAHUTh BUAMMBIE oTepy. CIMIIKOM MHOTHE BUIBI ICATEIILHOCTHU TI0 BBEICHUIO clcTeMbl Lean
MOX0KH Ha CAJIOHHYIO UTPY «MYCOPILIKK HJIET Ha 0XOTy». HecMOTps Ha TO, 4TO MOJIE3HO 3HATh O BUAAX MOTEPb, B pa3paboTkax Oy ylIero COCTOSHUS
HEO0XOAMMO YCTPAHATh UCTOYHUKU WIIN «OCHOBHBIE IPUYMHBI» ITOTEPh B MOTOKE CTOMMOCTH. Koraa nmpo6iemMbl MaccoBOro Mpon3BOICTBA OyayT
paccMaTpuBaThCs TAaKUM 00pa3oM, KOTOPBIH BBISBISIET 3TH OCHOBHBIE IPUYMHBI, KOMIIAHUS MOKET pa3padaTbiBaTh OPUTHHATILHBIE PEILICHUSI.
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CaMbIM 3HAYUMBIM HCTOYHUKOM TOTEPH SBISAETCS MEPEMPON3BOACTBO. ITO 3HAUUT, UTO MIPOU3BOJIUTCS OOJIbIIIE,
paHbIIe Wi ObICTpee, YeM ITO TpedyeTcs IS Clieayromero mporecca. [lepenpon3BocTBO SABISIECTCS MPUIUHON
Pa3IMYHBIX BUJOB IMOTEPD, U -HE TOJIBKO N30BITOUHBIX 3aM1aCOB M ICHE)KHBIX CPEJICTB, CBA3AHHBIX C ATHMH
3anacamu. [laptum neraneit HEOOXOAMMO XPAHHTD, JJIS 4Y€TO TPEOYIOTCS CKIIAJICKHE TIOMEIIEHHUS; IIepeMeIaTh, IS

yero TpedyeTcs mepcoHain 1 000pyI0BaHNE; COPTUPOBATH; 1opadaTeiBaTh. [lepenpon3BoACTBO BEAET K IEPUIINTY, Bce, uT0 MBI AEMCTBUTENBHO
TaK KaK IMPOIECChl 3aHATHI B IPOU3BOICTBE HEHYKHBIX U3JEIUNA. ITO 3HAUUT, YTO HEOOXOIUMO JIOTOJTHUTEIHLHOE MBITAEMCS CHENATh B
KOJIMYECTBO ONEPATOPOB M 000PYIOBaHMS, TaK KaK OIPEIEIIEHHOE KOJIMYECTBO PabOUYNX U 000pyI0BaHHS KOHOMUYHOMN

MCIOJIb3YIOTCS JJIsl IPOU3BOJICTBA JIeTalel, KOTOpHIE elle He TpeOyroTcs. Takke yBeTuunBaeTcs BpeMs IIPOU3BOJICTBEHHOM CUCTEME, -
BBITTOJIHEHUS 3aKa3a, YTO CHIKAET BO3MOYKHOCTH TMOKOCTH MTPH BBIMOJIHEHUH MOTPEOHOCTEH 3aKa3YHKOB. 3TO 3aCTaBUTh OJIUH MPOLECC

MIPOU3BOJUTH TOIBKO TO, YTO

B xommnanuu Toyota mocTOSSHHOE BHUMaHUE yIENsIeTCs CIIoco0aM HCKITFOUEHUS TIEPETPOU3BOJICTBA, UTO Hanboee HE0OXO0IUMO ISl CIIEAYIOIIETO

YEeTKO OTJINYAET UX MOTOKU CTOUMOCTHU OT IMOTOKOB CTOMMOCTH MPEANPUATUI MacCOBOTO MPOU3BoAcTBa. B Ipolecca Toraa, Korjaa 3To

KOHIIEMIUN MacCOBOTO IMPOU3BOJICTBA YKA3BIBAETCS, UTO YeM OOJIbIIE U ObICTpee U3ACTUI MPOU3BOAUTCS, TEM Tpebyercsi. MbI cTapaemcst

JelIeBIIe UX MPOU3BOUTh. OJTHAKO 3TO SBISETCS JEHCTBUTENBHBIM C TOUKU 3pEHUS TTOKa3aTeslel NPSIMbIX U3/IePKeK (UL EEiva:Ivchiino)i(SovSEs

Ha OJTHO M3JIeTINE, KOTOPHIE MOIYIAIOTCS MPU MCTIOIH30BAHUH TPAJAUIIMOHHBIX MPUHITUTIOB OyXTalTEPCKOTO y4YeTa, HAYMHAS ¢ KOHEYHOTO

HO TIPU 3TOM UTHOPUPYIOTCS BCE IPOYHE MMOKA3aTeIH IeHCTBUTEIBHON CTOUMOCTH, KOTOPBIE CBSA3AHBI C noTpeduTens oOpaTHo 10 3Tana

MIEPETPOU3BOICTBOM U MOTEPSIMH, KOTOPHIE SBIISIOTCS CIECICTBUEM NIEPEIPOU3BOJICTBA. MOJIYYEHUS CHIPBS — B
HEeTPEPHIBHBIN MTOTOK 0€3
HE0O0XOIMMOCTH 00XOTHBIX
MyTEeH, YTO BEJET K CaMOMy

XapakTepUCTHKHA IKOHOMUYHOI0 NMOTOKA CTOUMOCTH KOPOTKOMY BPEMEHU
BBITIOJTHEHUS 3aKa30B, CAMOMY

Bce, 4T0 MBI I€HCTBUTENBHO MBITAEMCS CIEIATh B SKOHOMUYHOMN IIPOM3BOICTBEHHOM CUCTEME, - 3TO 3aCTABHUTH BBICOKOMY Ka4€CTBY U CaMbIM
OJIMH IIPOLIECC TIPOU3BOANUTH TOJIBKO TO, YTO HEOOXOIMMO JIJIsl CIIEIYIOIIETO POIECCa TOra, KOraa 310 TpeOyeTcs.  [RECEERSII ) e

MEI cTapaeMcst CBA3aTh BCE MPOLECCH] — HAYMHAS ¢ KOHEYHOTO IOTPEOUTENS OOPATHO 0 ATaIa MONyIEH s ChHIPhI —
B HEMPEPBIBHBIN TOTOK 0€3 HEOOXOAMMOCTH OOXOIHBIX MYTEH, YTO BEAECT K CAMOMY KOPOTKOMY BpEMEHHU
BBINIOJIHEHHUS 3aKa30B, CAMOMY BLICOKOMY KAau€CTBY Y CaMbIM MaJIEHLKHM 3aTpaTaM.
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CoOTBETCTBEHHO, KaK MOYKHO (B TTPOM3BOJICTBEHHBIX YCIOBUSX) (PAKTUUECKHU 3aCTABUTH OJMH MPOIIECC TPOU3BOJUTH TOIBKO TO, YTO HEOOXOTUMO IS
CJIETYIOIIETO MpoIiecca Toraa, koraa 3To Tpedyercsa? K caacTbio, MbI MOXKEM UCIIOJIB30BATh OMBIT KOMITAHUH Toyota U MPUMEHSTH CIICTYIOITHE
TIPUHIIHIIEL.

TAKTOBOEC BpeMHA

CHHXpOHHSHpOBaTB TEMII IPOU3BOACTBA 1JIA COOTBETCTBUA TEMIIaM MPOAAK

TAKTOBOE BpeMsl = AOCTYNHOE padoyee BpeMsi HA OIHY CMEHY
00beM MOTPeOHOCTEl 3aKaA3YMKa HA OJJHY CMEHY

npumep: 27 000 cek.
455 mryk =59 cexyH]
Pe3yabTarsi: ¢ 3aka3yMK MOKYMNaeT ITO U3J/ieJINe CO CKOPOCTHIO OTHO

u3ieue Kaxabie 59 cekyHa.

L4 331’[J’[3HI/IPOB3HHLII7[ TEMII 1JI IPOU3BOACTBA M31C/IUA U
€ro COCTaBJIAIOIIIHX.
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Ipunmun Ne 1. [Ipou3BoACTBO B COOTBETCTBUM C TAKTOBBIM BpeMeHeM.

[Tox «TaKTOBBIM BpEMEHEM» TOHUMAETCS TO, KaK YacTO CIIEAyeT MPOU3BOJUTH OJIHY AETalb WIHM U3/eNIUE Ha OCHOBE 00BbeMa MPOAAXK JUIsl TOTO, YTOOBI
BBINOJIHATB OTPEOHOCTH 3aKa3unka. TakToBOe BpeMs pacCUNUTBIBAETCS TOCPEACTBOM COOTHOLIEHUsI 00beMa MOTPEOHOCTEN 3aKa3unKa Ha OJIHY CMEHY
(B eaMHMIIAX) K JOCTYIMHOMY paboyeMy BpeMEHH Ha OJJHY CMEHY (B CEKyHJax).

TakTOBOE BpeMst HCIIOIB3YETCS ISl CHHXPOHU3ALUH TeMIIa IPOM3BOCTBA C TEMIIOM MPOJIAaXK, 0COOEHHO B «3aJjaroIleM mpoiecce» (cM. cTp. 62). 1o
YHCIIO CCBUIOYHOE M 00ECIIeUnBaET MOHATHE TEMIIA, ¢ KOTOPBIM MPOIECC TOJHKEH BBIOIHATH POU3BOACTBO M3Aenus. [loMoraer yBuaeTh, Kak UayT
7ienia 1 9TO He0OXO0JMMO COBEpPILICHCTBOBATh. B cxeme Oyayliero cocTosIHUS 3HaYeHHUs TAKTOBOTO BPEMEHHU YKa3bIBAIOTCS B sTUCHKaX JaHHBIX.

[Tpon3BOACTBO B COOTBETCTBUH C TAKTOBBIM BPEMEHEM 3BYUHUT JIOCTATOYHO IMPOCTO, OJTHAKO IS ATOTO HEOOXOAMMO CKOHIICHTPHPOBATH YCUIINA Ha:
»  obecriedeHne ObICTPBIX OTBETHBIX Mep (B Ipezenax TakTa) Ipyu BOSHUKHOBEHUH MTPOOIEM

»  yCcTpaHEHHE NPUYNH He3alJIaHUPOBAHHBIX MIEPEPHIBOB B padboTe

»  yCTpaHEHHE BPEMEHH MEpeHaIaKi B OCIEIYIOIUX MpoIleccax TUIa COOPKU

Ipumeuanue

B HEKOTOPBIX OTpacisX MPOMBIIIICHHOCTH, TAKMX KaK pacipeaeieHne TOBapOB, CIeHUATN3NpOBaHHas 00paboTKa 1 repepadaThiBaromas
MPOMBIIIICHHOCTh MOKET MOTPEOOBATHCS OMPEIETICHHAs 10JI1 TBOPUECKUX CIIOCOOHOCTEH sl TOTO, YTOOBI OMPEACTUTD «EAMHUIIBI» ISl 00beMa

notpedHocTel 3aka3unkoB. OAHUM U3 PEHICHUN Ui OMPECNICHUS «EIUHUIIBI» MOXKET ObITh 00beM PadoT, KOTOPBIM MOKHO BBIIOJIHUTD B «y3KOM»
mporiecce B TEUCHUE «TaKTa», CKayKeM, MPOJOKUTENFHOCTRIO 10 MUHYT. 3aTeM MOYKHO Pa3IeluTh 00bEM 3aKa30B Ha STOT TAKTOBBIA HHTEPBAJL.
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IIpuanun Ne 2. PazpadoTka HenpepbIBHOIO MOTOKA Be3jie, I/ie 3T0 BO3MOKHO.

HenpepbIBHBII TOTOK OTHOCUTCS K IPOM3BOJICTBY OJJHOTO U3JIENUS 32 OJUH pa3 ¢ HEMEIJICHHBIM I1EPEX0I0M
Ka)KJJOTO M3JIEJIUS ¢ OJJHOTO dTarla Ipolecca Ha CIeAyIOMui 3Tan 6e3 3a7epKKU (M MPOYUX MHOTOYHCIICHHBIX
1oTephb) MeXAY HUMHU. HerpephIBHBINM MOTOK sABiIsSETCs Hanbosiee 3PPEeKTUBHBIM CITIOCOOOM NMPOU3BOACTBA, U
9TOOBI JOCTUYH ATOTO BaM MOTPEOYIOTCS BCE BAIIIH CIIOCOOHOCTH.

CuMBOJ Ha cxeMe, KOTOPBIH UCITOJIb3YeTCsl HaMM JUIsl YKa3aHHsI HETIPEPBIBHOTO MOTOKA, MPOCTO MPEACTABICH
sueiikoil mpomeccoB. [Ipu pa3paboTke cxeMbl OyIyIIEro COCTOSHUS Kaxk/as siueiika MpoIeccoB JOHKHA
OIMCHIBATh yYacTOK MmoToka. CreoBaTeabHO, €CIIM BBOASTCS HECKOJIBKO HETIPEPHIBHBIX TOTOKOB Ha CXEME
OYIyIIETO COCTOSIHUS, TO CIEAYET O0OBEIMHUTE IBE WU O0Jiee TYCHKHU MPOIIECCOB CXEMBI TEKYIIETO COCTOSTHUS
B OJIHY sIUEHKY Ha cxeMe OyAyIIero COCTOSHHUS.

WNHorna TpebyeTrcs orpaHUYMBaTh CTETICHh YACTOTO HEMTPEPHIBHOTO IMOTOKA, TaK KaK MPH O0bEAUHEHUN
MIPOIIECCOB B HEMIPEPHIBHBIN MOTOK TAK)KE CIIMBAIOTCS BCE MTOKA3aTEIN BPEMEHH BBIMOTHEHHS 3aKa30B U BPEMEHU
npoctost. OqauM 13 3PPEKTUBHBIX CITOCOOOB SBIISIECTCS HAYAJIO JIEATEILHOCTH TTOCPEICTBOM 00bETUHEHUS
HEMPEPHIBHOTO MTOTOKA U HEKOTOPOW YaCTH CUCTEMBI TPOM3BOACTBA MO NOTpeOHOCTH BhImycka (pull)/OUDO.
3aTeM MOYKHO pacIIUPUTh JUANIA30H HEMPEPHIBHOTO IMMOTOKA IO MEPE COBEPIIICHCTBOBAHUS HAJICKHOCTH
MIPOIIECCOB, COKPAIIEHUSI BPEMEHHU MEPEHANIAIKH 10 PAKTHYECKU HYJIEBBIX 3HAYCHHUN U pa3paboTKe
HEOOJIBIIIOTO 000PYIOBAHUS TEXHOJIOTHIECKON ETIOYKH.

HeNpepbIBHBIA NMOTOK

MaTepual TroToBas

HPOYKIHS
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[punuun Ne 3. Ucnosib30BaHMe KOHLENIIUM HA OCHOBE CYNIePMApPKeTOB /I KOHTPOJISI IPOM3BO/ICTBEHHBIX MIPOLECCOB, B KOTOPBHIX
HeNnpepbIBHBIN MOTOK He paCIIUPsAeT NpeJlecTBYOIHe ONepannu.

B nmoToke cTOMMOCTH O4Y€Hb YaCTO CYHICCTBYIOT TOYKH, B KOTOPBIX HCBO3MOKHO YCTAHOBUTDH HereprBHBIfI IIOTOK U Tpe6yeTc;1 BCACHUC CGpHﬁHOFO
IMPOU3BOJCTBA. ﬂf[f{ 9TOr0 MOJKET OBITH HECKOJIBKO IIPpUYUH, B TOM YUCJIC:

»  Hekoropsie mporieccsl pa3paboTaHbl TAKUM 00pa3oM, YTOOBI ()YHKITMOHHPOBATH ITPU OYCHB OBICTPBIX WIIM MEIJICHHBIX 3HAYCHHUSIX BPEMCHH
IIUKJIa ¥ UX HEOOXOMMO MEepPeHaCcTpanBaTh Ha 0OCITY>KUBAaHHE HECKOJIBKUX CEMEWUCTB MPOIYKTOB (HaIpHUMep, ITAMIIOBKA UJIH JTUTHEBOE
dbopmoBaHue).

»  Hekoropsie mpolieccel, Kak, HalpuMep, MPOIECChl TOCTABIINKA, HAXOASTCS HA YIAICHHOM PACCTOSIHUH, U TIOCTaBKA OJTHOTO U3JENUs 3a OJIMH pa3
HE MPEJICTABIISETCS BO3ZMOKHOM.

> HGKOTOpBIe mponeCcChbl UMCIOT CIIMIIKOM MPOAOJDKUTCIIBHOC BPCMs BBIITOJIHCHUS 3aKa3a WA ABJIAOTCA CIIMIIKOM HCHAJICKHBIMU JJIS1
00BbETMHEHUS HATIPSIMYIO C IPYTHMHU TIPOIIECCaMH B HEIIPEPHIBHOM TTOTOKE.

Crenyer u3berarh xKelaHHUsl COCTaBUTh OT/AEIbHbIE IpadUKHU A7 TAKUX NIPOLECCOB IPHU MOMOIIM HE3aBUCUMOMN (PYHKLIUU COCTABIEHUS rpa)uKOB, TaK
KaK rpauK sSBISETCSA TOIBKO OLIEHKOM TOro, 4To (hakTHYeCcKH OyAeT He0OX0IMMO Ha CJeIyoLeM npoiecce. BMecTo 3Toro cienyer peryinupoBaTh
IPOLIECCHI TPOU3BO/ICTBA MOCPEACTBOM HUX CBSI3M C MX 3aKa3UMKaMH Ha MOCIEAYIOUINX ONEpaLusiX, OUYeHb YacTO C UCIOJIb30BAHUEM CUCTEM
MIPOM3BOJICTBA CTPOT'O 1O MOTPeOHOCTH BhITycka (pull) Ha ocHOBe cynepmapkeToB. IIpoiie roBops, 00IYHO HEOOXOIUMO YCTAaHOBUTH cucTemy pull
(M3roTOBJIEHUE U3/IEIUHA CTPOrO MO MOTPEOHOCTAM BBIITYCKA) TaM, II€ HEPEPhIBHBIN MOTOK MIPEPBIBAETCS], a MPEALIECTBYIOIINE MPOLECCH] JOKHBI
KaK U paHee (yHKIIMOHUPOBATh B CEPUIHHOM PEXKHMME IPOU3BOJICTBA.
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cuctema pull (M3rorosieHne CTpPOro no NOTPEOGHOCTSM BBINYCKA) HA OCHOBE CylIepPMapKeTOB

«mpou3BoAcTBeHHbIIi» Kanboan Kan6aH «M3bITHSI»

1
\ 4 —c—:—
. L npouecc-3aKa3uuK
NOCTABIST IO N
npomnece #
e W m B
NPOAYKT — MPOAYKT
cynepMapKer

MPOLECC-3AKA3YMK nanpasisiercs B cyniepMapkeT U OepeT Bce, 4To eMy TpeOyeTcs Toraa, Korjaa 3To Tpedyercsl.
MOCTABJISIOIIUHN ITPOIECC BBINOTHSAET IPOM3BOCTBO ISl ITOTOTHEHHS KOJTIMYECTBA H3IeNNH, KOTOPOE OBLIO H3BATO.

HEJIb: PerynupyeT mporecchl MpoM3BOACTBA B IIOCTABISAIONIEM Iporiecce 0e3 MOMBITKH COCTaBlIeHus TpadukoB. Perynupyer
IIPOLIECC MPOU3BOACTBA MEXKAY TOTOKAMH.

IIpumeuanue:
«[Tpon3BOICTBEHHBIIT» KaHOAH 3aITyCKaeT MIPOU3BOJICTBO JeTallel, a KaHOAH «U3bSITHSI» MPECTABISIET COO0M CIICOK MpeaaraeMbIX JJIs 3aKyIKH
netaneil, B KOTOPOM JaeTcsi MHCTPYKIUS TPAHCIIOPTHBIM CIy»0aM 10 MOJIYYeHHIO U Iepeaaye aeTajei.
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[{enpr0 MpUMEHEHHS CUCTEMBI U3TOTOBJICHUS U3JICTUN CTPOTO MO MOTPpeOHOCTH BhITycKa (pull) Mexay nBymst
IporeccaMu SIBIISICTCS MOJIydYeHHE CPEJCTBA, 00ECIIEYMBAIOIIET0 TOYHbIE TPONU3BOICTBEHHBIE MHCTPYKIIMH JIs
MPEIIIECTBYIOLIUX MPOLIECCOB 0€3 MOMBITKH MPeAyraaaTh HOTPEOHOCTH MOCIEAYIOMIUX MPOIIECCOB U COCTABICHHUS
rpauKOB MpeanecTBymuX mporecco. Crucrema pull siBasieTcs cioco6oM peryIMpoBaHUs TPOU3BOCTBEHHBIX
MPOLIECCOB MEXAY MoTokaMu. CienyeT u30aBUTHCS OT TAKUX JIEMEHTOB B HH(POPMAIIMOHHOM cucTeMe
IUTaHUpOBaHMs oTpedHocTell B MaTepuanax (MPR), KoTopble MbITalOTCS MIIAHUPOBATH PA3TUYHBIC YYACTKH
NEeATEIbHOCTH Ha npeanpusaTuu. Ilycts nocaeayromume nponeccsl Npu U3bATHHA U3AEIANA U3 CYIIEpMapKETOB
OIIPEAEIIAIOT, YTO JIOJKHBI TPOU3BOAUTH MPEIIECTBYIOIINE ONIEPallii, KOTJa U B KAKOM KOJIMYECTBE.

3Ha4YKH, KOTOpPBIE HCIOJIB3YIOTCS B CHCTEMe H3rOTOBJICHUS cTPOro no norpedHoctu (pull) Ha ocHoBe Cy1ecTByeT Ipyroii 3Ha4oK,
cylepMapKeToB: KOTOPBIN ITOXO0XK Ha 3HAYOK
CyliepMapKeTa, HO 3aKPbITBIN CO
BCEX CTOPOH. DTOT 3HAYOK
l <«- -- 0003HAYaCT «Pe3ePBHBIM
C_‘ 3arac», KOTOPbI UCIONb3yeTCs
B KaQU€CTBE CTPAXOBKH (XeKa)
IIPY BO3HUKHOBEHUH MTPOOJIEM B
BU/JIE IPOCTOEB, WIH
«OyhepHBIii 3amac», KOTOPBIHA
UCIOJIb3YETCS NpU
BO3HUKHOBEHUHU HEOXKUIAHHBIX
KoseOaHuil B 3aKa3ax
3aKa3yuMKoB. Pe3epBHBIN 3amac
o % TOJKEH OBITH BPEMEHHBIM —
B HCII0JIb30BaThCS TOJIBKO J10
- — BBISIBIICHUS U YCTPAHEHUS

CynepMapker Kan6aun uzbarus Mecro coopa CHrHaTbHBII OCHOBHOM IIPUYHUHBI
kaprouex Kan6an Kan6an npoOnemsl. [[s obecrieueHus

N3baTne IIpou3BoacCTBeHHBII Kan0an, nocrynaronuii
Kano6aun napTusiMu
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3Ha4YOK CynepMapKeTa OTKPBIT € JIEBOM CTOPOHBI, KOTOpasi 00pallieHa K MOCTaBIIAIONIEMY IPOLIECCY, TaK KaK 3TOT
cylepMapKeT MPUHAAJICKUT MOCTABIISAIONIEMY MTPOLIECCY U UCIONIB3YETCs 11l COCTaBJICHUSI rpaduKa 3TOro
nporiecca. B mpon3BoACTBEHHBIX YCIOBHUAX CyNepMapKeThl JOKHBI OOBIYHO PACIIONAraThCs PSIoM C
MOCTABJISAIOIIUM IPOLECCOM AJIs MOAIEPKKH COXPAHEHHSI TPOLIECCOM 3PUTEIBHOTO MPEeICTaBICHUS 00
MCTIOJIb30BAaHUU U3/ICTIUNA 3aKa3UMKOM U €ro MoTpedHocTel. 3aTeM B cynepMapKeT NOCTaBIIMKA TPUXOIST
TPaAHCIIOPTHBIE CIYKOBI Mpoliecca «3aKazynKka» U 3a0UparoT TO, YTO HEOOXOAUMO. DTH U3BATUSA BEAYT K JBUKECHHUIO
3apaHee pacreyaTaHHbIX 3aKa30B cucTeMbl KanOaH (00ObIYHO KapTOYeK) OT CylepMapKeTa JI0 MOCTABIISIOLIETO
rpolecca, rie OHU UCIONb3YIOTCS KaK €IMHCTBEHHbIE MPOU3BOICTBEHHbIE HHCTPYKILIUHU JUIS 3TOTO MpoLiecca.

[Ipex e ueM pemarh MPUMEHSTh Kakue-In00 cuctemsbl pull (M3roToBIeHNE U3NETUI CTPOTO MO MOTPEOHOCTIM
BBIITYCKa) HAa OCHOBE CYIIEPMapKEeTOB, HEOOXOMMO YOS IUThCS, YTO HEPEPHIBHBIN MOTOK BBEJICH B OOJIBIINHCTBE
3TAroB MPOLIECCOB, HACKOJIBKO 3TO BO3MOXKHO. He criefiyer BHEAPATh CUCTEMBl U3TOTOBJICHUSI U3AETIHIl CTPOTO 10
noTpeOHOCTAM BhITycKa (cuctemsl pull) ¢ UX cynepmapkeTamMu 3amacoB U JAONOJHUTEIbHBIMHA MOTPEOHOCTIMH K
MepPEeMEILICHUI0 MaTepraia MeXay IpOLEeccaMu, eCH TOJIBKO 3TO He TpedyeTcs.

TOT0, 4YTOOBI Pe3EPBHBII 3ar1ac
HE CTaJI TOCTOSIHHBIM, JOJDKHBI
OBITH CTPOTHE TPaBUIIA JJIS
BO3MOKHOCTEH €ro

WCIIO0JIb30BaHMUSI, a JAXKE MOXKET
OBITH HEOOXOUMO 3aTIEPETh €T0
nox kitod. OOBIYHO 3TO 3HAYUT,

YTO JJIS1 €r0 UCIOIb30BaHUS
Oyzner He0OX0IUMO TOTYUEeHUE
pa3pelieHus BhIIIECTOSIIEro
PYKOBOJHUTEIS, KOTOPBIA 10
BBbIIaYU pa3peIIeHUs] 3aX0UeT
IIPOCMOTPETH aHAJIN3 OCHOBHOMN
MPUYMHBI TPOOJIEMBI U IIaH
KOPPEKTUPYIOMINX JeHCTBUIH!
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Ipumeyanus

Cuctembl U3TOTOBJICHHS M3/ICINI CTPOTO MO MOTPEOHOCTSM BBIITYCKa (cucTeMbl pull) SBISIFOTCS XOPOIIMM CIIOCOOOM YITPaBJICHUS TPOU3BOACTBOM
MCIKAY porecCaMu, KOTOPBIC HEJIb34d COCAUHUTL BMCECTC B HCIIPCPBIBHOM IMOTOKC. Hos HCKOTOPLIX CIIYYasX HC MMPAKTUYHO XPAHUTH 3al1aCbl BCCX
BO3MOXKHBIX BApUAHTOB JIETaJId B CyliepMapkeTe Ha ocHOBe cucTteMbl pull. [IpuMepamu sBISIOTCS criennaIn3upoBaHHbIe JeTalu (Korjaa Kax/jas

JeTallb MPOU3BOJIUTCS KaK YHUKAJIbHOE U3JIEIUE), IETaIH, KOTOPhIE UMEIOT KOPOTKHI CPOK XpaHEHUs, a TAKXKE I0POrOCTOALINE U3/1eINs, KOTOPbIE

HCIIOJIB3YIOTCA HE 4acCTO.

max. 20 mr.

- OO —»

® B HEKOTOPBIX U3 ATUX CIIy4aeB MEXAY ABYMs pa3/IeJICHHBIMH MPOLECCAMU MOXKHO UCIIOIb30BaTh METO/T
OUDO («repBbIM MPUOBLT, IEPBBIM 00CTYKEH») C IETBI0 3aMEHBI CHCTEMbI CYTIEPMapKETOB U
MoJJepKaHus MOTOKa MeXy npoieccaMu. MoxkHo paccMmatpuBath Metoa GUPO kak cBA3yOMIMNA KaHA,
KOTOPBIA MOXKET COEIUHUTD TOJIBKO ONPEACIICHHOE KOJIUYECTBO 3a1aCOB C MPOLIECCOM MTOCTABKU HA BXOJE
ATOr0 KaHajla ¥ MPOIECCOM 3aKa3unka Ha ero Beixone. Ecnu kaHai, yuutsiBaeMblid 110 Metory DUDO,
3aMoJIHAETCS, TO MOCTABIIAIONINI MPOLECC AOIKEH MIPEKPATUTh MIPOU3BOICTBO J0 TE€X MOP, MOKA 3aKA3UUK
HE UCMOJI3YET HEKOTOPOE KOJUYECTBO 3aI1aCOB.

Hanpumep, moctaBku Jisi BHEIIHETO MPOIECCa HAHECEHHS TOKPBITUS OCYIIECTBIISIIOTCS OJIUH pa3 B JIcHb. Bo BpeMs ornepaiiuyu HaHECEHUs MOKPBITHUS B
JeHb MOXxeT 00padareiBaThes SO mTyk. CrenoBaTebHO, He00X0aUMO BBeCTH MeToa ODUDO, cKOppEeKTHPOBAHHBIN IS CAMOTO OOJBIIIOTO KOJIHMYECTBA
neranei s HaneceHus nokpeITus i SO mtyk. Kaxaelil pa3, korja JuHUS 3aM0JHAETCS, TPEAIIECTBYIOMIMI MTPOIECC MPEKPAIAET MPOU3BOJICTBO
neranel, sl KOTOpbIX TpeOyeTcst HaHeceHue MoKpeIThs. [lonooubM 06pazom, Mmeto GUDO uckiroyaeT nepenpon3BOACTBO B TOCTABIISIONIEM
Mpo1ecca, 1a)xke €Ciii MOCTABISAIONINI MPOIIECC HE CBSI3aH C ONepaluell HAHECEHUsI MOKPBITUS TOCPEACTBOM HEMPEPHIBHOTO MOTOKA WJIM CUCTEMBbI
cynepmapkerta. Eciu muaus no merony ®UDO 3anonHseTcs, HHKAKUX JOMOJHUTEIBHBIX KapTouek cucTeMbl KanOaH He BBITyCKAeTCs IS
npeamecTpyoniero npouecca. (Ciaeayer OTMETUTb, 4TO HEeKOTOpbie Ha3bIBalOT MeToa PUDO kak «CONWIP»).

Kpyrnsliii 3Ha40K 11
0003HaYCHUS
MOCJIEI0BATEIBHOCTH
BBITIOJIHCHU A onepaum”l B
cucreme pull

® B HEKOTOPBIX CIyYasiX MOXKHO yCTaHABIMBATh «cucTeMy pull ¢ mocienoBaTeIbHBIMEI ONIEPALTUSIMU» MEXKTY TBYMS
MPOIECCaMU BMECTO MTOJTHOM CUCTEMBI CYIIEpMapKETOB CO BCEMU HOMEPaMHU JeTajeil, mpeacTaBieHHbIX B Hell. [lon
cuctemoii pull ¢ mocienoBaTeTbHBIMHU ONEPANUSIMU TIOHUMAETCS TO, YTO MOCTABIISIONINI MPOIIECC TTPOU3BOIUT 3apaHee
YCTaHOBJICHHOE KOJMYECTBO (YacTO OJIMH CyOy3€el) HEMOCPEJACTBEHHO B COOTBETCTBHH C 3aKa30M MpOIlecca-3aKa3unKa.
Orta cucteMa paboTaeT, eciid BpeMsl BRITIOJTHEHHS 3aKa3a BO BPeMsl MOCTABIISIONIETO MPOIIEcca IOCTATOYHO
HETPOJIOJDKUTENFHO IS TPOU3BOICTBA B COOTBETCTBHH C 3aKa30M, a TAKXKe €CJIH MPOIECC-3aKa3YHK BBIMTOIHSAET CTPOTHE
MpaBuiia «IMo1ayu 3aka3zoB». Cuctemy pull ¢ mocnenoBaTeNbHBIMU OIEPALIUSIMH UHOT 1A HA3BIBAIOT «CUCTEMOM Mstua Jist
roiib(ar, TaK KaKk Pa3HOIBETHBIC IIAPUKY HITU TIUCKU (KOTOPBIE XOPOIIIO CKATHIBAIOTCS BHU3 M0 KAHATY B TIOCTABIISIFOIIIAN
MIPOIIECC) WHOT/IA NCTIONB3YIOTCS IS MTPEIOCTABIICHHSI TPON3BOACTBEHHON HHCTPYKIIHH.
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[penmecrByrommii

IIpumep cxembl mo merogy ®PUDO

max. 50 .

npouece

Jlnaua OUDOO —>

Hocaenyrommia
npouecc

Cynepmapker
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Ipunmun Ne 4. Ornpas/ieHue rpaguka 3aKa3uyuKa ToJbKO B OJMH MPOU3BOJCTBEHHBII Mpoiecc.

[Tpu ucnonb3oBanuu cuctem pull Ha OCHOBE cyrnepMapKeTOB OOBIYHO BO3HUKAET HEOOXOIMMOCTh COCTaBNIEHUS TpaduKa TOJIBKO JJI OJTHOM TOUKHU B
MMOTOKE CTOMMOCTH «OT JIBEPH K JIBEpU». ITa TOUKA HA3BIBACTCS 3a/1aI0IIMM MPOLECCOM, TaK KaK B 3aBUCUMOCTHU OT TOT'0, KaK BBIMOJIHSETCS
peryiupoBaHHe MPOU3BOJICTBA HA 3TOM 3Talle, yCTaHaBIMBAETCA TEMI JIsl BCEX MPEAIIECTBYIOMUX npolieccoB. Hanpumep, konebanus B o0beme
MIPOM3BOJICTBA B 33 JAI0IIEM MTPOLIECCE BIUSET HA TOTPEOHOCTH B MOIIHOCTSX B MPEAMIECTBYIOMIUX Mporieccax. BeiOop 3To# TiaHupyeMoit TOUKU
TaKKe ONpeAeIsIeT, KaKUe AIEMEHTBI IOTOKAa CTOMMOCTH CTAHOBSITCSI YaCThO BPEMEHU BBIIIOJIHEHMS 3aKa3a C MOMEHTA MOJyUYEeHH 3aKa3a J0 dTara
FOTOBOM POAYKIIUH.

Crenyer OTMETUTB, UTO EPEHOC MATEPHUAJIOB C MOCIEAYIOLIEH ONepalty 334a0Ero npouecca A0 NOIy4eHUs TOTOBOM MPOAYKIUH TOJKEH
IpOTeKaTh B BUE MOTOKA (6€3 CHCTEM Ha OCHOBE CYIIEpPMapKeTOB MK cucTeM pull Ha mocieayonmx 3tanax 3aaaonero npomecca). [loaromy
3aJJaloIUH MPOLIECC YaCTO SIBJIETCS] CAMBIM HENPEPHIBHBIM TIOTOKOM B ITOCIIEAYIOIIUX MTPOLECCaX B IOTOKE CTOMMOCTH «OT JIBEPH K JBepu». B cxemax
Oy/yIIero COCTOSHUS 3310 MpoIiece MPeACTaBiIsieT COO0N MPOU3BOICTBEHHBIN MPOIECcC, KOTOPBIN YIPaBIsSETCS MOCPEACTBOM 3aKa30B BHEIIHUX
3aKa34MKOB.
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Bb100op «3agaroniero nmpomecca»

v v v
npouecc 1 npoiuecc 2 npouecc 3 npouecc 4
pull pull pull
] C_‘ ] C_‘ ] C_‘ 3aKaA34YUK
cviienMankeT *
v |
npouecc 1 ' npoirecc 2 npouecc 3 npoiuecc 4
pull
— Q — OUDO —¥ — OUDO —¥ aKATUNK

!

cynmepMapkeT

* Ipumeyanmue:
[Tpu npou3BoOACTBE CHEIUATM3UPOBAHHON MPOAYKIIMH U B [[eXaX €IMHUYHOTO MTPOU3BOJICTBA YaCTO HEOOX0AUMa AallbHEeH Ias pa3paboTka
NpeAUICCTBYIOIHUX MPOICCCOB IJIA HHaHI/IpyeMOf/i TOYKH, KaK 3TO ITOKa3aHO.
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HMpunoun Ne 5. PapHoMepHOe pacnipe/iesieHUe 3TANOB IPOU3BOJACTBA PA3JIMYHbIX BUIOB NMPOAYKIIMHU 0 BCeH MPOA0/LKUTEIbHOCTH 32/1a1011eT0
npouecca. (PeryJmpoBanne HOMEHKJIATYPbI H3/1€JIHI)

boapmuHCTBO HO,Z[paS,Z[GHGHI/Iﬁ 1o 060p1<e, BCPOATHO, CHUTAIOT, YTO JICTUC COCTABUTH rpa(bm( JJIMHHBIX TCXHOJIOTMYCCKUX MApIIPyTOB JI1 OJHOTO
THUIIa MPOAYKIINU U n30erath nepeHaaaaokK. OI[HaKO 9TO BCACT K BOSBHUKHOBCHHUIO CEPHE3HBIX npo6neM B OCTAJILHOM YaCTH IOTOKA CTOMMOCTH.

['pynnmpoBka 0HOT0 THUIIA POIYKIIMK U IPOU3BOACTBO BCEX M3/EINNA OJTHOBPEMEHHO CO3/1a€T TPYJHOCTH B 00CITY>KMBaHUU 3aKa34MKOB, KOTOPHIM
TpeOyeTcst 4TO-IMO0 OTIAMYHOE OT MPOU3BOJIUMOM HA JAHHBIH MOMEHT CepUUHON MPOoAYKIUH. 11 3TOro TpedyeTcsi 3HaYuTeIbHbIN 00beM TOBAPHBIX
3aI1acoB — B Ha/IeXK/1€, YTO Bcerja OyaeT B HUIMYMU TO, YTO XOUET 3aKa3uuK — WK OoJiee MPOI0JIKUTEIbHOE BPpeMsl [l BBIITOJIHEHUS 3aKa3a.

KomrmiekToBanue naptuii mpu cOOpKe TaKKe 03HAYAET, YTO M3TOTOBJICHHBIC COCTABIISIOMNE OyIyT MOTPEOIATHCS MAPTUAMHU, YTO 3HAYUTEIHHO
YBEJIMYUBAET 00bEM HE3aBEPIICHHOTO MTPOU3BOICTBA, KOTOPBI HEOOXOIUM B CyNepMapKeTax MPEeAIIeCTBYIOMNX ONepaliii Ha Bcell MPOTSHXKEHHOCTH
MMOTOKA CTOMMOCTH. A 3a CUET TOT0, YTO HM3MEHEHHsI B Tpa)Ke KOHEYHBIX OMepaluii COOPKH YBEIIMUUBAIOTCS 110 MEPE MPOXOKIACHUS
Hpe;[mecmy}omnx onepaunﬁ, 9THU O6I>CMBI HGSaBepI_HeHHOI‘O HpOI/IBBOI[CTBa HMCHOT TCHACHIINIO K yBeJII/I‘-IGHI/IIO, ycM 60JIBI_HC npeﬂmecmy}omnx
ornepanuii mpouJIeHo.

[Tox perynupoBaHueM HOMEHKJIATYpPbI U3I€TIUN TOHUMAETCSI PABHOMEPHOE pacipeie]IeHUE ITaloB MPOU3BOACTBA PAa3IMYHbBIX BUIOB IPOAYKIIMH B
Te4eHue rnepuoaa BpeMenu. Hampumep, BMecTo oneparuii cOOpku Bcex BUIOB MPOAYKIUHU «Tuma A» yrpoMm 1 BceX BUJOB MpoayKiuu «Tuma B» -
JTHEM, PEryJIMPOBaHKUE 03HAYAET IOCTOSTHHOE YepeJOBaHHE MTPOLIECCOB COOPKHU MEXKIAY HEOOIBIINMHU NApTUAMU TUIIOB «A» U «Bx».

UYem Gombllie HOMEHKIIATYpa U3AETNI peryIupyeTcs B 3a/1a01eM Ipoliecce, TeM O0ble BO3MOKHOCTEH /ISl BHITIOJHEHUS pa3InYHbIX MOTpeOHOCTEN
3aKa34MKOB B TEYCHHE KOPOTKOT'O BPEMEHH BBIMOJHEHUS 3aKa3a C MoAAepKaHueM HeOOIbIINX 00EMOB TOBAPHOU MpoayKuuu. Takxke 3TO MO3BOJISIET
oOecrnieunBaTh HEOOMBIINE 00BEMBI CYTIEPMAapPKETOB HA MPEALIECTBYIOMUX onepanusix. OTHaKO Mbl JOJKHBI IPEAYIPEAUTD, YTO AJISL PETYITUPOBAHUS
HOMEHKJIATYpPhI TPEOYETCsl IPOBEACHIE ONPEICIICHHBIX JSHCTBHIA Ha OmepaIisaX COOPKU: OOMBIIE ONepaluil MepeHaIa Kl U TOMBITKY TOACPKAHMS
BCEX BapUaHTOB COCTABJISIIONIMX HA JIMHUU B TEUEHUE BCETO BPEMEHU (JJ1s1 yCTpaHEeHUs BpeMeHH nepeHanaaku). Harpanoit Oyner ycrpaHnenue
OO0JIBIIIOr0 KOJIMYECTBA MOTEPh B MOTOKE CTOUMOCTH.

3HaYKOM IpoLecca PeryJIUpPOBaHUs SIBJIAETCS CIEIYIOIUI CUMBOJI, KOTOPBIN BHOCUTCS B CTPENIKY
MH(POPMALIMOHHOTO MTOTOKA. O0X0X Perynuposanue
Harpy3ku
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Ipunmun Ne 6. Co3nanne «ucxoaHoi cucreMsbl pull» mocpeacTBoM BbINYCKA U YCTPAHEHHsI HEOOJIBIINX, MOCTOSIHHBIX HAPACTAKOIIMX YacTel
padoThl B 3a1ar01eM npouecce. (PeryanpoBanne odbema npon3BoacTBa)

BosbmMHCTBO KOMIIAHUN BBIITYCKAIOT OOJIBIINE MAPTUX PAOOTHI B IPOU3BOJCTBEHHBIE IIPOIIECCHI, UTO BBI3BIBAET MHOTO MPOOIEM:

>

OTCyTCTBYET BOCIPUITHE TAKTOBOTO BPEMEHU (HET «IIPEACTABIIECHUS O TAKTE») U OTCYTCTBYET cucTeMa «pull», ¢ KOTOpOli MOTOK CTOMMOCTH
MOJKET PearupoBaTh.

O0BeM BBITIOTHEHHBIX paOdOT OOBIYHO MOJTy4aeTCsi HEPAaBHOMEPHO B TEUCHUE BPEMEHH C CAMBIMH BHICOKHMH M CAMBIMU HU3KUMH 3HAYCHUSAMH,
YTO IPUBOJUT K YPE3MEPHON 3arpy3Ke MalllH, IEPCOHANA U CYIIEPMapKETOB.

Cutyanus ¢ TpyZIoM MOAJAeTCss KOHTPOJIO: «MBI OTCTaeM OT TpaduKa UIIH ONepekaeM ero?»

ITpu BeIycke 607b1I0T0 00BEMa PpabOT B IPOU3BOJICTBEHHBIE 11€Xa B KAXJIOM IIPOIEcCe B IOTOKE CTOMMOCTH MOXKHO IE€PENyTaTh 3aKa3bl. DTO
BEJICT K YBEJIMUCHHUIO BPEMEHH BBIIMOJIHEHUS 3aKa3a M HEOOXOAUMOCTH KOHTPOJISI CPOKOB.

CTaHOBUTCS OYEHB TPYJHO PEarupoBaTh HA U3MEHEHUS B IOTPEOHOCTAX 3aKa34UKOB, YTO YACTO HAOIIOAAETCS B OYEHb CIIOKHBIX
UH(POPMALIMOHHBIX MTOTOKAX HAa CXEMaX TEKYIIETO COCTOSTHHUS.

BBenenue noCTOSHHOrO Uil PETYJIIMPYEMOr0 TEMIIA IIPOU3BOACTBA CO3ACT IPEICKA3yEMBbIi IIPOU3BOICTBEHHBIN ITIOTOK, KOTOPBIM 110 CBOEH CYyTH
yKa3bIBa€T Ha pelIeHre Ipo0JIeM U MO3BOJISIET OBICTPO BBOAUTH MEPBI KOPPEKTUBHOTO JieiicTBUs. [IpeanodTuTensHee HaUnHATh 3TO AENaTh ¢
PEryJISIPHOTO BBIMYCKA TOJIBKO HEOOBIINX MPOU3BOACTBEHHBIX MHCTPYKIIHH C TOCTOSHHBIM 00beMOM (00BIYHO B npenenax 5-60 MUHyT) B 3aJaromiemM
Ipolecce ¢ OHOBPEMEHHBIM YIaJI€HUEM PaBHOTO KOJIMYECTBA TOTOBOM MPOAYKIIMH. MBI Ha3bIBaeM 3TOT CHOCOO «IIOIIArOBOE U3BATHEY.

MBI Ha3bIBaeM MOCTOSTHHBIN ATan padoThl mar. OueHb 4acTo pacyeT MOIIaroBOro MHKpPEMEHTa OCHOBBIBAETCS Ha KOJIMYECTBE KOHTEHHEPOB,
YCTaHOBJICHHBIX Ha OMPEECICHHOM PAaCCTOSHUU (KOJIUMYECTBO JI€Tanei, KOTOPBIM MOXKET BMECTUTh OAUH KOHTEHHEp /171l TOTOBOM MPOIYKIUH), WIH
KpaTHOE WM JAECATUYHOE YUCIIO OT 3TOro konndectsa. Hanpumep: ecnu takroBoe Bpems = 30 cexkyH/, a pa3mep ynakoBku = 20 mTyk, To mar = 10
MuHYyT (30 cek. x 20 wt. = 10 MUHYT).
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Hpyrumu cinoBamu, Kaxasie 10 MUHYT:

a)  CcleAyeT HampaBJATh 3aJIal0IIEMY IPOIECCY MHCTPYKIIMIO O MTPOU3BOACTBE KOJIMYECTBA JJIsl OJTHOM YITaKOBKU;
0) yOuparh KOJMYECTBO rOTOBOM MPOAYKIIUHU AJII OTHON YIaKOBKH.

CHGI[OBaTe.HBHO, B JaHHOM cnyqae 104 nraroM 1nmOHuUuMacTcCs yMHO)KeHI/Ie TAKTOBOI'O BpeMeHI/I 110 HaHpaBJIeHI/IIO BBer K TpaHCHOpTHOﬁ HapTI/II/I
TOTOBOM MPOJIYKIIMH B 33aI0IIEM TIpoliecce. 3aTeM 3TO 3HAYCHHE CTAHET OCHOBHOM €IMHUIICH POU3BOICTBEHHOTO rpaduKa Ijis ceMencTBa
MPOIYKTOB.

Yro npeacrasiisieT c000i MHTEPBAJ BpeMEHHU yIIPaBJIeHUA

»  Kakas gactb pabOTHI BBIITyCKaeTCs?
»  Kak yacTo u3BecTHBI paboune MOKa3aTeIu B OTHOIIECHUH K MOTPEOHOCTH 3aKa3zyuka?

I nexens | — aaa—
Inems | —
Iovena | 1

1 qac E

1 mar ]




OnHuM 13 criocoO0B OINpeeNICHHs 11ara sIBJIIeTCsl «MHTepBall BpeMEHH yIpaBieHUs». Kak yacTo n3BecTHbl paboune MoKa3aTelu B OTHOIIEHUH K
norpeOHOcTH 3aKa3zunka? Ecnu o0beM paboThl Ha HEAEIIO BHITYCKAETCs B MPOU3BOACTBEHHBIN 1I€X 3a OJIMH Pa3, TOT/1a BEPOSITHBIM OTBET OyIeT «OJIuH
pa3 B Hezleno». B TaHHOM CUTyallny HEBO3MOYKHO BBITTOJIHATH IPOU3BOICTBEHHBIE ONIEPAI[MU B COOTBETCTBUU C TAKTOBBIM BpeMeHeM. OTCyTCTBYyeT
«IIpeaCcTaBiIeHHE O TakTe»! OIHAKO eCNU AJIS KQKI0TO IIara COCTaBIsIeTCsl TpagyK U MPOBOIUTCS €ro MPOBEPKA, TOTa MOKHO OBICTPO pearupoBaTth
Ha BO3HUKIIHUE MPOOIEMBbI U MOJACPKUBATH TAKTOBOE BpeMs. Takke Kak Mbl HE XOTUM IEPEHOCUTh MaTeprai OOJIbIIUMU MAPTUSIMHU, MBI TaK K€ HE
XOTHM IepeaBaTh MPOU3BOICTBEHHBIC HHCTPYKIMH (MH(DOPMAIUIO) OOJIBIIUMH MTapTUSMHU.

UK ¢ KAPTOYKAMM VISl PEeryJIMPOBAHUN HATPY3KHU
Kaprouku cucrems! Kanban 6epyTcs ciieBa Halpaso B [TOLIATOBOM PEXHUME

OJIMH PSIT IS THTIA

TIIpOAYyKTa 8 gl0 g20 g30 g0 g0 90 gl0
THII
> A
THII
THII

1 f

OJHa KOJIOHKa HJid IIara KaH6aH
2neck mar = 10) Mmun.
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Cy1iecTByeT MHOTO CIIOCOOOB I IPUMEHEHHSI Ha IPAKTHKE KOHIIETIIIMY MOIIAarOBOTO U3BATHS HEOOBIINX MOCTOSHHBIX 00beMOB paboThl. CpencTso,
KOTOPOE HUCIIOJIB3YeTCsl B HEKOTOPBIX KOMITAHUSX C LIETbI0 00eCTeYeHHsI PETyINPOBAHMSI HOMEHKIIATYPBI U3EIUi U 00beMa MPOU3BOJICTBA,
npencrasiseTr coboi smuk (uau heijunka) ¢ kapToukaMu AJis peryJIupoBaHUs Harpy3KH. UK ¢ KapTOYKaMU AJIsl PETYJIUPOBAaHUS Harpy3KU COCTOUT
13 KOJIOHKH C OTJIEJICHHUSIMHE TSl KapTouek cucteMbl KanOaH A1 Ka)K0ro MOmIaroBoro MHTepBasa u psaa OTAeIeHUH s KapTodek cucteMbl Kanban
JUIS K&KJ0To TUIa poayKTa. B aToit cucreme KanOan yka3piBaeT He TOJIBKO Ha KOJMYECTBO, KOTOPOE JIOJKHO OBITh MPOU3BEIECHO, HO TaKXKe Ha
MIPOJIOJKUTENLHOCTh BPEMEHH, KOTOpasi TpeOyeTcs I TPOU3BOJICTBA 3TOTO KOJIMYECTBA HA OCHOBE TAaKTOBOTO BpeMeHu. Kaprouku KanOan
pas3MeniaroTcs (3arpy»aroTcs) B SIIKUK ¢ KAPTOUYKAMU I PETYJIMPOBAHUS Harpy3KH B HEOOXOIMMOI 04epeHOCTH MPOU3BOACTBA HOMEHKIATYPbI
W3JIeJIMIA B COOTBETCTBUU C TUIIOM MPOAYKTA (CM. MJUTFOCTPAIUIO SIIHKA C KAPTOUYKAMH ISl PETYIIMPOBAHUS HATPY3KH). 3aT€M TPAHCIIOPTHBIE CITYKOBI
OepyT 7T kKapTouku KanO6aH u mpUHOCAT UX B 3aJal0UIHI Mpoliecc — O/IHY 3a OJIMH Pa3 — B IIIarOBOM MHKPEMEHTE.

3HAUKOM JJIsl PETYJIUPOBAHUS TPOU3BOJICTBEHHOTO 11ara sBJSETCS TOT K€ CUMBOJI, KOTOPBINA MCIOIB3YETCs ISl PEeryJINpOBaHUs HOMEHKIIATYPHI

uznenuit (cMm. [puanun Ne 5), Tak Kak IpeanoChIKaMH CUCTEMbI SKOHOMUYHOTO MPOM3BOICTBA SABIISAIOTCS HOMEHKIIaTypa 1 00beM MTPOU3BOICTBA,
KOTOpbIE HEOOXOJMMO PEryJIupoBaTh.

NMpUMEP MomaroBoro U3bATHA

1
Berimyck kaprouku KanOaH B - - - - - - - i HOTpCﬁHOCTI/I
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Ipunmun Ne 7. PazpadoTka BO3MOKHOCTEH /1J1s1 MPOU3BO/JCTBA HA OCHOBE MPUHIUIA «KAMXKAAA JeTaTb KAXKAbIi JeHb>» (3aTeM KaXKIAyl0 CMEeHY,
3aTeM KaKIblil 4ac WJIM MOAI0H WM 1IAr) B NpeJlecTBYIIIHNX TEXHOJOTHYeCKUX MpoLeccax 3a/1aiiero npouecca.

[Tpu cokpaleHun BpeMEeHH NepeHaNaAK! U UCTIOJIb30BAaHUH HEOOIBIINX MapTHH B PEIIECTBYIOUINX MPOU3BOICTBEHHBIX MPOLIECCAX, 3TH MPOLIECCHI
OyIyT UMETh BO3MOXHOCTh pearupoBaTh Ha K3MEHEHHUsI IOTPEOHOCTEH MOCIENYIONUX onepanuii 6osiee ObIcTpo. B cBOIO ouepens 11t HUX OymeT
TpeOOBaTHCS MEHbIIIEE KOJIMYECTBO 3aI1acoB, KOTOPOE JOKHO XPAHUTHCS B CylIepMapKeTax. ITO OTHOCHTCS KaK K MpoIleccaM MPOU3BOJICTBA
JTMCKPETHBIX KOMIIOHEHTOB, TaK U TPEANIPHITHSM TIepepadaThIBAIOIINX OTPACIICH.

B nenom, B siueiikax qaHHBIX MBI OTMeuaeM ui pazmepsl naptuit win «<EPE». Tepmun EPE o603HavaeT «kaxaas qeTanb KaxIabld ...», IOCIe
KOTOPOTO MUILIETCA BpeMsl: He/lels, JIeHb, CMEHA, Yac, IIar Wik TakT. DTO OMHUCHIBAET, KaK YaCTO MPOIIECC U3MEHSIETCS 1JIsl TPOU3BOJICTBA BCEX
BapuaHTOB JeTanei. IcXoaHOM 1eNbi0 Ha MHOTUX MPEANPUATUSIX SIBISETCS MPOU3BOJICTBO MO MEHBIIEH MEpE HA OCHOBE MPUHIINIA «KaXasi JeTajlb
Ka)KJIbIM ICHb» JUIsl HOMEPOB JCTaJIEH KPYITHOCEPUMHOIO IIPOU3BOICTBA.

IIpumeyanue:
O)IHI/IM 13 c1oco00B OonpcaAcICHNA NCXOAHBIX Pa3MCpPOB l'[apTI/II\/'I B IPOU3BOACTBCHHBIX IMMPOHCCCAX SABJIACTCA OIMPCACICHNC NX HAa OCHOBC
MpOAOJIKUTCIIBHOCTU BPEMCHH, KOTOPOC OCTACTCA B TCUCHUC AHSA JJIA ITPOBCACHU A pa60T o NCpCHAIaaKEC.

Hampumep, ecnu 1OCTYITHOTO BpeMeHU uMeeTcst 16 4acoB B JIEHB U JIJIsl BBIMIOJTHEHUS €KEeTHEBHBIX MOTpeOHOCTEN HeoOXxoaumo 14,5 yacos, To ais
paboTt o nepeHanaake ocraercs 1,5 gaca noctymHoro BpemeHu. (OOBIYHO 11eTTh COCTaBIsIET MpUOIu3uTeNbHO 10% MOCTYIMHOTO BpEeMEHH, KOTOPOE
MO’KHO HCIIOJIB30BaTh JIJIs pa0oT 1o MepeHanaake). B aTom ciaydae ecnu Tekyiee BpeMs epeHala ki COCTaBIseT 15 MUHYT, TO B IEHb MOKHO
BBITIOJIHATE 6 paboT 1o nepenanaake. st Toro 4To0bl UMETh BO3MOYKHOCTh MCIIOJIb30BaHUsI HEOOJIBITUX MapTHH, HEOOXOAMMO COKPATUTh BpeMs
NepeHaNIaK! U/UITH COBEPIICHCTBOBATEH BpeMs 0€30TKa3HOM paboThl 000py10BaHNUS.

JOCTYITHOC BpEMS B TECUECHUE OAHOTO THSA | 4

BpeMms, OCTaBLIEeCCA I IIPOBEACHUA pa60T TI0 NI€peHAIaAKE

©KEIHEBHAS OTPEOHOCTD X BpeMs LUK Bpems
BpeMsi 6e30TKa3HOU paboThl % paboTer
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Yacrs IV: CXEMA BYAYHIET'O COCTOAHUA

> Pa3paboTka cxeMbl Oyayliero COCTOSIHusI

> Bama ouepenn




ceMelicTBO
NIPOAYKTOB

pa3padoTKa TeKyuero
COCTOSIHUS

pa3padoTka Oyayuiero
COCTOSIHUS

padoumnii nJIaH

Cxema Oyaymiero cocTostHUsI

[{enbro cocTaBICHHSI IOTOKA CTOMMOCTH SIBJISICTCSI BBIJICNIEHHUE NICTOYHUKOB IMOTEPh U UX YCTPAHEHUE MOCPEICTBOM BHEJIPEHHS IIOTOKA CTOUMOCTHU
OyIyIIero COCTOSTHUS, KOTOPBIA MOKET CTaTh peaJbHBIMHU YCIOBUSMHU JISATEILHOCTH B TEYCHHE KOPOTKOTO MPOMEXKYTKA BPEMEHH. 3a1aueii SIBIsSeTCS
MTOCTPOUTH LIEMIOYKY IPOU3BOJICTBA, B KOTOPOI OTAEIBHBIC MTPOLIECCHI B3aMMOCBSI3aHBI CO CBOMMH 3aKa3YHKAMU MPU TTOMOIIIHM HEMPEPHIBHOTO MOTOKA
WU cUcTeMBI pull 1 KaXKIbIid MPOIECC MPOABUTAETCS KaK MOYKHO 0oJiee OJIM3KO K eI TPOU3BOICTBA TOJIBKO TOTO, YTO HEOOXOUMO 3aKa3UUKy
(3aKa3zyMkam) TOrza, Korjaa 3To Tpedyercs.
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JlomycTiMm, 4TO BBl paboTaeTe Ha CYMIECTBYIOIIEM NPEANPUSITHH C CYIIECTBYIONIMMH U3EIUIMU U Tiporieccamu. OnpeieIeHHbIE TOTEPH B TOTOKE
CTOMMOCTH OyJyT Pe3yJIbTaTOM KOHCTPYKIIMH U3JICTHH, YK€ 3aKYIJICHHOT'O TEXHOJIOTHYECKOT0 000pyI0BAaHUS U YIAIIGHHOTO MECTOTIONIOKEHUS
HEKOTOPBIX BUJIOB JICATEIILHOCTH. DTH XapaKTEPUCTUKH TEKYIIIETO COCTOSIHUS, BEPOSITHO, HEJIB3sI U3MEHUTH cpa3y. TOJbKO €CiIv BBl HE 3aHSTHI B
JEeSTeLHOCTH T10 3aITyCKY HOBOW MPOAYKIIMH, B IEPBOM MOBTOPEHUH CXEMBI OYIYIIIETO COCTOSIHUS CIEAYET YUYUTHIBATh KOHCTPYKIIUU U3IEITHA,
TEXHOJIOTUH MPOIIECCOB U MECTOITOJIOKEHHE MPEIIPHUATHSI, KaK TAaHHOCTb, C IOMCKOM CIIOCO00B Hanboliee OBICTPOTO YCTPAaHEHHS BCEX UCTOYHHUKOB
MOTEPh, KOTOPHIE BBI3BIBAIOTCS HE ATHMH XapaKTEPUCTUKAMU. (32 HCKITFOUEHUEM HE3HAYUTEIbHBIX 00BEMOB 3aKYIIOK, CIEAYET MoaAyMarTh: «Ymo
MOJCHO COeNamy ¢ mem, ymo umeemcsi?»). B MOCIEAYIONIMX TTOBTOPEHUIX CXEMbI MOKHO paCCMaTPHUBATh KOHCTPYKIIUHU H3/ICIHAN, TEXHOIOTHIO U
MPOOIEMBI MECTOTIONIOKEHUS.

BBUI0 BBISICHEHO, YTO CaMyro OOJBIIIYIO TIOMOIIIb NP pa3padOTKe cXeM OyAyIIero COCTOSHUS OKa3bIBAeT CIEAYIONINI mepedeHp BompocoB. [1o mepe
pa3pabdOTKN KOHIICTIIIUI OYYIIET0 COCTOSIHUS, CIIEAYET OTBETUTH BOIIPOCHI MPUOIM3UTEIHHO B ClIeAyoIIeM mopsiake. OCHOBBIBasSCh HA OTBETaX Ha
9THU BONPOCHI, CJICAYCT BBIACIUTL UICHU O 6yz[yuleM COCTOSAHUH KPACHBLIM IIBETOM HCIIOCPCACTBCHHO HA CXCMC TCKYIICTO COCTOSHUSA. ITocie Toro kak
moA00HBIM 00pa3oM 00pabOTaHbBI UEH O OYIYIIEM COCTOSIHUH, MOXHO PUCOBATh CXEMY OYAYIIEro COCTOSHUSI.
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K/IIOYEBBIE BOITPOCBHI JJIS1 PASPABOTKH CXEMbI BYAYIIEI'O COCTOAHUA

1)

2)

3)

4)

KakoBa npoJ10JKUTENIbHOCTh TAKTOBOTO BPEMEHH, OCHOBBIBASICh HA JJOCTYITHOM pabodeM BpeMEeHH MOCIEYIOINX
MIPOLIECCOB, KOTOPHIE SBIISIOTCS CAMBIMH OJTM3KUMHU K 3aKa3YUKY?

ByayT au u3genusi IpoOU3BOANTRLCS IS CYIEPMAapKEeTa TOTOBBIX M3ACIUHI, U3 KOTOPOI0 3aKa3uMK 3a0MpaeT U3Ieius,
WJIU HEMOCPEJCTBEHHO JUIS mpoliecca oTrpy3ku? (OTBET Ha 3TOT BOMPOC 3aBUCHUT OT HECKOJIBKHUX (DAKTOPOB:
CTPYKTYpBI IMOKYIIOK 3aKa34MKa, HaJ)KHOCTHU MPOLIECCOB U XapakTepucTuk uzaenus. [IponszBoactso
HETIOCPEICTBEHHO VISl TIPOIecca OTTPY3KH TPeOYyeT HaJIeKHBIX MPOIIECCOB, KOPOTKOTO BPEMEHH BBITTOTHEHUS
3aKa30B, MIOTOKA OT 3aKa3a JI0 IOCTABKHU WJIA OOJBIIEro 00beMa pe3epBHBIX 3amacoB. K cuacThio, BpeMsi BHITTOIHEHUS
3aKasa OT MOJ/auH JI0 MOCTABKHU BKIIFOYAET TOJIHKO MPOIECCHI C ATara MOCIeIYIONEro 3a/1at0Iiero mpoiecca 0 dTara
IIOCTaBKH. )

I'me MO’XKHO MCIT0Ib30BaTh HENIPEPBLIBHLIA TEXHOJIOTHUYECKHI IOTOK IPOU3BOICTBA?

I'1e HeoOXO0IMMO HCII0JIb30BaTh CUCTEMBI pull Ha OCHOBE CYNEpMapKeTOB JUIsl TOTO, YTOOBI PeryIupOBaTh
IIPOU3BOJICTBEHHYIO IEATENBHOCTD IPEAIIECTBYIOIINX ITPOLECCOB?
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5)

6)
7)

8)

B xakoil 0qHOM TOYKE IMPOMU3BOACTBEHHOH IIEMOYKH («3aJAI0IIET0 IPoIecca») OVIET OCYIIIECTBIATHCS

IaHupoBaHue npousBojictea? (CrenyeT HOMHUTH, UTO BCE TOCIEAYIOUINE TPOLIECCH] IEPEHOCAa MAaTEPUATIOB

3aJIaf0IIETO MPOIeCcca AOJKHBI OCYIIECTBIISATHCS B BUJIE TTOTOKA).

Kak Oyner perynupoBaTbcsi HOMEHKJIATYpa U3EINH B 3a/1al01IeM mporiecce?

Kaxkue gact paGoThl OYIYT MOCTEIIEHHO BBIMTYCKATHCS B 330U MTPOLIECC U yAAIATHCS U3 HEro?

Kakne coBepIIeHCTBOBAHHUS IIPOIISCCOB HGO6XOI[I/IMO BBITIOJTHUTD, YTOOBI IIOTOK CTOMMOCTH IMPOTEKaJI 10 MEPEC

oTpesieNIeHuUs] IPOEKTa CXeMbI Oyaymiero coctosiHus? (3/1ech ClieyeT OTMETUTh HEOOXOIUMYIO NESTEIBHOCTD 110
COBEPIIICHCTBOBAHUIO 00OPYIOBAHMS U MPOIEAYP: HAIPUMED, COKpAIIEHUE BPEMEHH TTePEHATAIKN HIIH
COBEpILECHCTBOBAaHME BPEMEHU 0€30TKa3HOM paboThl 000pynoBaHMs. MBI HCIIOIB3YeM 3HaYOK «CBETOBOW BCIIBIIIIKH»
cucreMbl Kali3eH j1st TOro, 4ToObl yKa3aTh 3TH TOYKH B IIPOIIECCE).

Ilepenananxa
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PaspaboTka cxembl OyaylIero coCTOSHUA

Paccmotpum emie pas cxeMmy TEKYIIEro COCTOSHHS KOMIIAaHUU Acme, 3aHUMAaIoIIecst
MIPOM3BOICTBOM KPOHIIITEHHOB MMOBOPOTHOTO Kyjaka. Kakue mpobieMbl MokHO oT™MeTHTh? Hanbomee
OYCBUIHBIMHU SIBJIIAIOTCA 60JIBI_HI/IC O6I>CMBI 3a11acoB, Pa3bCANHCHHLIC ITPOLCCChI (Ka)KI[Ialﬁ mnmponecc
paboTaet 1Mo cOOCTBEHHOMY TpauKy), «IPOTATKUBAS» MTOJTYICHHBIE 00bEMBI BIIEPE]], a TAKKE
MIPOJIOJKUTENILHOE BPEMSI BBIMIOTHEHHSI 3aKa30B B CPABHEHHUH C KOPOTKUM BpeMeHeM 00paboTku. UTo
MO3KHO clienath ¢ 3TUMH npobiaemamu? [1ycTh KiroueBbIe BOIIPOCH IOMOTYT HaM B 3TOM.

Bonpoc Ne 1: KakoBa npoao/skuTeJIbHOCTh TAKTOBOI0 BpeMeHH KOMIaAHUU Acme 1JIs
BbBIOPAHHOI'O ceMeiicTBa MPOIYKTOB?

Pacyer TakTOBOTO BpeMEHH ClEeIyeT HAYMHATH C JOCTYIMHOTO pabouero BpeMeHH ISl OJJHOW MEHBI Ha
ydacTke coopku komnanuu Acme. JloctymHoe pabouee Bpems coctaisieT 28 800 cexyH (8 4acoB).
W3 sTOro 3HaueHus cieayeT BelYecTh Hepabouee BpeMsi, KOTOPOE COCTAaBIIAIOT ABa 10-MHUHYTHBIX
TepephiBa B OJHOW CMEHE. 3aTeM CIeayeT pa3eiuTh MOTPEOHOCTH 3aKa3yrnKa B 00beme 460 equHuUIl
Ha OJTHY CMEHY Ha JocTymHoe padouee Bpems. [lomyunrcs TakroBoe Bpemsi 60 CEKyH]I.

JoctynHoe padodee Bpemsi: 28 800 — 1 200 = 27 600 cexyHa Ha 0AHY CMeHY

JdoctynHoe padouee Bpemss 27 600 cexynn / 460 exmuuI B cMeHy
IMoTpedHOCTH 3aKa3UnKa

TakToBOE BpeMs [1Jisl IPOU3BO/ICTBA KPOHIITEHHOB MOBOPOTHOI'0 KYJIAaKa B KOMIIAHMM Acme =
60 cexyHna

IIpumeuyanue

Heo0x01uMo MonbITaThCsl YCTAHOBUTD ITHKIT
3aJal0IIero mporecca Haudosee OIM3K0 K
3HAYEHUIO TAKTOBOT'O BPEMEHH. 3HAYUTEIHHOE
PacXOXKICHUE MEX/y TAKTOBBIM BPEMEHEM U
BPEMCHEM IIHMKJIA YKa3bIBAaCT HAa HATMIHE
MIPOU3BOJICTBEHHBIX MTPOOJIEM, KOTOPBIC
CTAHOBSTCS MTPUYNHON He3aIIaHUPOBAHHBIX
npocToeB B pabote. Eciu mpon3BoACTBEHHBIE
MPOOJIEMBI KOMITCHCHPYIOTCS IIUKIIOM,
KOTOPBIN M3MEHSIETCS ropa3io ObicTpee
TaKTOBOTO BPEMEHH, TO HEOOXOIUMOCTD B
JESTEIBHOCTH 10 YCTPAHEHHUIO 3TUX MPOOJIEM
ncyeszaer. Eciim Bpems mukiia H3MeHICTCS
OBICTpEe TAKTOBOTO BPEMEHH, HEOOXOIUMO
pa3paboTaTh IUIaH 10 YCTPAHCHHUIO 3TOTO
PacxXoXKICHUS.
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DT0 3HaUYEHHE TAKTOBOTO BPEMEHH 0003HAUYAET, YTO I TOTO YTOOBI BHIITOJIHUTE TPEOOBAHMS 3aKa3UMKa B paMKaxX JOCTYITHOTO pabouero BpeMeHH,
KOMIMaHus Acme J10JKHA IPOU3BOIUTH KPOHIITEHHBI TOBOPOTHOTO KyJaka Kaxkasle 60 cekyH[ B mpoieccax cOopku. B 370 3HaueHHnEe He BKIIIOYEHO
BpEMs Ha MPOCTOIl 000py10BaHMs, pabOTHI MO MEepeHaIaKe MEX Ty ONEPaLUSIMHU 10 MPOU3BOICTBY KPOHIITEHHOB JIEBOCTOPOHHETO U
MIPABOCTOPOHHETO YIPABJICHUS MM MPOU3BOACTBO Opaka. B koMmanuu Acme MOTYT PEUIMTh YCTAaHOBUTH IIMKJI AJIS1 ONEpaIiii COOPKH, KOTOPBIH OyaeT
MIPOXOJIUTH ObICTpEEe TAKTOBOI'O BPEMEHH, B CIy4ae €Ciii, HallpuMep, Hellb3sl HEMEJICHHO YCTPaHUTh MPOOJIeMbl ¢ MpocTosiMu B pabote. Ho TakToBoe
BpeMs SIBJISIETCS CCBUIOYHBIM 3HAYCHHEM, KOTOPOE OIPEIENIAETCs 3aKa3YMKOM M He MOXET ObITh M3MEHEHO KoMmaHuei Acme Stamping.

Bomnpoc Ne 2: Ciiegyer Jin KOMIAaHUH Acme NMPOU3BOAUTH KPOHIUTEHHbI IOBOPOTHOIO KYJIAaKa VISl CyllepMapKeTa roToBoii NPOAYKUHHN HJIU
HeNnocpeACTBEHHO /ISl onepanuii oTrpy3ku?

KpontmreitHbl MOBOPOTHOTO KyJlaka, KOTOPbIE TPOU3BOSATCS KOMITAHHEH Acme, UMEIOT HeOOIbIION pa3Mep (4To obJerdyaet CKJIaJupoBaHue) aeTanei
TOJIBKO B JIBYX BapuaHTax. [[oTpeOHOCTH 3aKa34MKOB HETPEACKa3yeMO KOJIEOIIOTCS TO B CTOPOHY MOBBIIICHHUS, TO CHUKCHHS, U B KOMIIAaHUH Acme He
YBEPEHBI HAaCUET HAJIeKHOCTU U3MEHEHUH OyAyIIero COCTOSHUS, KOTOPBIE JOHKHBI ObITh clienanbl. [loaToMy B kommanuu Acme sl Hayasia BeIOpanu
CylepMapKeT rOTOBOU MPOAYKIIMH C 3a11aCOM MPOIYKIIMK CPOKOM Ha JIBa JTHS C BO3MOKHOCTBIO MEPEX0/1a K MPOLECCY MO MPUHLHUITY «IIPOU3BOJICTBO
JUTsL OTTPY3KH» B OyayIeM.

Kommanust Acme MoKeT UCIOIh30BaTh MPOTHO3 3aKa3unka cpokoM 10 30 mHe nis onpenenaeHus 00beMOB MPOU3BOICTBEHHBIX MOIITHOCTEH,
HE0OXOIMMBIX IS Iepruoaa HenocpeacTBeHHo Buepen. ([Ipennpustus, padoratomiue mo cucreme Lean, mepuoandecKu KOPPEKTUPYIOT KOTHYECTBO
OTIEPaTOPOB, 3aHATHIX B ONEPAIUAX COOPKU — a TaKKe MepepacnpeieiIIoT 3JIEMEHTHI padoT — JUIsl TOT0, YTOOBI 0OBEMBI BBIITYCKa MOTJIH
COOTBETCTBOBATh M3MEHEHUsIM cripoca). Kommanus Acme Oynet onpeaensaTs pakTudeckre 00beMbl MPOU3BOACTBA MpH oMoy cucteMbl Kan6as,
KapTOYKH KOTOPOH MOCTYIAIOT U3 CylepMapKeTa TOTOBOM MPOAYKITUHU B TIPEABIAYIIME OTIEPAIIMH HA YIACTOK CBAPKH/COOPKH.

Tax kak 3aka3uuK MOKyMaeT MPOJYKIHIO B KOJIMUYECTBE HECKOJIBKUX JOTKOB ¢ 20 KPOHIUTEHHAMH, 3TOT IOKA3aTeNb MOKET ObITh IPOCTHIM BEIOOPOM
s «pasmepa KanbGan». To ecTh KaX Il JIOTOK € IBaIaThI0 KPOHIITEHHAMHU JIEBOCTOPOHHETO MJIM TPABOCTOPOHHETO YIIPABICHUS B CylIepMapKeTe
rOTOBOH NMPOJYKIINU COAEPKUT B ceOe OMH MPOU3BOJACTBEHHBIN kKaHOaH. Koria otaen oTrpy3ku 3a0upaet JIOTKH U3 CyliepMapKeTa i UX yIaKOBKU
U OTIPY3KH, KapTOUKa KaHOaH U3 3THX JIOTKOB CHOBA OTIPABIISETCS HA Y4aCTOK cOOpKU. B OCHOBHOM, KaXkJasi U3 KapTOoyeK KaHOAH yKa3bIBaeT:
«3aKa34MK MOJIyYMII ABAALATH KPOHIITEHHOB JIEBOCTOPOHHETO (MJIM IPABOCTOPOHHETO yIpasieHus). Heo6xoaumo u3rotoButh aApyrue 20 mryk».

IIpumeyanue
JIist cienuanu3upoBaHHOM MPOAYKITMU MOKET HE OBITh BO3MOXKHOCTH JUIsl CO3/IaHMS CyllepMapKeTa roToBo mpoaykuuu. (CM. quarpamMmy Ha ctp. 63).
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Ipumep: IIpon3BoacTBO A4 CyniepMapkera
(cymepmapkeT BbIaeT rpaduK A Onepaui cOOpKu)

-
v

CBOPKA

TpeboBanust
3aKa3uyMKa

OTI'PY3KA
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IMpumep: IIpon3BoaACTBO HEMOCPEACTBEHHO JJIfA OTIPY3KH
(ITpousBoactso: IloapazaeneHue no yrnpasieHHIO POU3BOCTBOM BBIAAET TpaduK JUIst onepauii COOpku)

TpedoBanus
3aKa3umKa

CBOPKA

v

OTI'PY3KA
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Bonpoc Ne 3: I'ne Mmo:keT koMnaHusi Acme BBeCTH HelpPepPbIBHbII MOTOK?

B npencraBienHoi Huxke «0amaHCOBOM IpaduKe ONepaTopoB» CYMMHUPOBAHBI 001IME TEKYIHE 3HAUSHHsI BpEMEHH IUKIIA JUIs KaXKJ0To Mpoliecca.
[{uka Asist omepanyy mTaMIIOBKU MPOXOAUT O4€Hb OBICTPO (1 cexyHa st OTHOM IeTann) ¢ MepeHaIaKoi 17l 00CTyKUBaHHS HECKOJIBKUX
IIPOU3BOJCTBEHHBIX JIMHUN. [103TOMY BBOJ 3TOW onepaiuy B HEMPEPBIBHBIN OTOK 03HAYAET CHUKEHUE BPEMEHH LIMKJIA ONEepaliy IPAaKTUYECKH J10
3HAUYEHMS TAKTOBOTO BPEMEHU U MPOU3BOACTBO TOJIBKO CEMENCTBA MPOIYKTOB KPOHIITEHHOB, UTO HE SIBJISETCS MPAKTUYHBIM. JTO MPUBENET K
3HAYUTENBHON HEOTPYy3Ke MOLTHOCTEN IIpecca M HE0OXOAUMOCTH MPUOOPETEHUS JPYTOT0 JOPOrOCTOSIIET0 IITAMIIOBOYHOIO IIpecca sl APYTUX
JUHUH MPOYKTOB, KOTOPBIE MPOoU3BOAUT KommnaHus Acme! bonee nenecoodpa3Ho UCTIONB30BaTh IMITAMIIOBOYHBIN MTPecc KOMIIAHUU Acme IS
MIPOM3BOJICTBA CEPUIHOM MPOIYKIIMHN U PETYINPOBATh 00bEMbI MPOU3BOICTBA IIPU ITOMOIIM CHCTeMBI pull Ha OCHOBE CynepMapKeTOB.

PaccmaTpuBast pabounie ydacTku JUIs onepanuii cOopku ObIJI0 OTMEUYEHO, YTO UX 3HAYCHHS] BPEMEHHU IIUKJIA MPAKTUYECKU OJIMHAKOBBI, a TAKXKE
MPAKTUYECKH COOTBETCTBYIOT TAKTOBOMY BpeMeHH. Takke 3TH paboune y4acTKU MpeaHa3HaYeHbI ISl TPOM3BOICTBA CEMEHCTBA MTPOAYKTOB
KPOHILTEHHOB MOABECHOTO KYyJaKa, I03TOMY €CTh BO3MOXKHOCTh JIJIsl BBEJCHHS HEMIPEPHIBHOTO MOTOKA JUIs onepanuii coopku. Takoe ke MonoxeHue
XapaKTepHO U JJIs IBYX YYaCTKOB OIEpaIiil CBapKH, Ha KOTOPBIX paObOTHI TAK)KE HETIOCPEACTBEHHO NEPEXOAAT C OJHOTO dTara CBapKH Ha IPYroi B
HEMpPEPHIBHOM MOTOKE.

Urto MemaeT KoMIaHUM Acme HCITO0Ih30BaTh HEMPEPBIBHBIN IMMOTOK C OTEPAlliid CBAPKH JI0 3aBEPILCHUSI ONlepaIuii COOPKH — YCIOBHE C OTCYTCTBUEM
3aracoB (MJIM MaKCUMYM OJIHA JIETallb B aBTOMATU3MPOBAHHBIX Mpolieccax) Mexay tanamu? dakrudyecku, Huuero. [lo merony Lean aTu uetsipe
nporecca He00X0AUMO Pa3MECTUTh B HEMTOCPEACTBEHHOM COCEACTBE IPYT C APYroM (0OBIYHO B BUJIE€ THOKOM MPON3BOACTBEHHON CHCTEMBI),
MPOUHCTPYKTUPOBATH ONIEPATOPOB O MEPEHOCE UITU MEPEMEICHUH JAeTallel OT OJJHOTO ATara Npouecca K CIeAyIIIeMy U pacpeieuTh 31€MEHThI
paboT TakuM 00pazoM, 4TOOBI 00BEM pabOThI KaXKIOTO OTniepaTopa ObLI HEMHOTO HM)KE TAKTOBOTO BPEMEHH.
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OO61ue TeKylue 3Ha4eHUs BpEeMEHHM 1IMKJIa KoMIaHuu Acme Stamping

A

TAKTOBOE BpeMsl
60
CeKYHJ

C.

1

x
=
=]
=
=
=
]
o
=

CBapkKka

62 c.

40 c.
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PazgenuB o0t o0beM paboT 1)1 oneparuii CBapku 1 cOOpKHU Ha TakToBoe Bpems (187 cexynn pazmenuts Ha 60),
MOJTyYHMM, YTO JUIS BBIMIOJIHEHUS ONEpaIfii CBapKH U COOPKH B HEMPEPHIBHOM IMOTOKE B COOTBETCTBUH C TAKTOBBIM MJ\_)\’Z

BpemMeHeM notpedyercs 3,12 oneparopoB. UeTsipe oneparopa He OyAyT UMETh HEOOXOAUMYIO HarpysKy, a i OGumii o6Lem
pabotel 5 168 cek.

nepepacnpesesieHie JEeMEHTOB paboT He OyAET JOCTATOUHBIM YCIOBUEM JUIsl YCTPAHEHUS IOTPEOHOCTH B
YETBEPTOM OIIEpPaTOpeE.

Cremyrommm BapHaHTOM SIBIISIETCS yCTPaHEHHUE MOTEPh MMOCPEACTBOM CUCTEMBI TOUSHYHOTO Kal13eHa (process
kaizen) B mpenenax TakTOBOro BpeMeHH. L[enbio 1eaTenbHOCTH IO CUCTEME KalI36H MOKET OBITh COKpAICHHE /\/J\)k/?
o0beMa paboThI KaXI0T0 orepaTopa 10 56 cekyna wini Menee (mim < 168 cexyna obmiero oorema pador). Eciu aTo I onre[;ﬁi?ff:;m

HE MOJAXOUT, MOXET OBITh HEOOXOMMO ONpPEIeICHHOE KOJMUECTBO CBEPXYPOUHBIX paboT. [Ipu ncnonaszoBaHnun
J000T0 U3 3TUX MOAXO0/I0B UYETBEPTOMY OINEPATOPy M TPAHCHIOPTHBIM CIIy>k0aM, KOTOpbIE Ha TaHHBIE MOMEHT
[EPEMEIIAIOT AE€TAIN MEXKIY N30IMPOBAaHHBIMU IIPOLECCAMH, MOKHO IIOPYUYUTH BBIIIOJIHEHUE APYTOM NEATEIBHOCTH,

KOTOpast aKTUIECKH CO3/1aeT CTOMMOCTb. LI{\_/\/?

Jl1st Toro 4ToOBI NPOU3BOJICTBEHHAS AEATEIBHOCTh OCYILECTBIIAIACH B COOTBETCTBUH C TAKTOBBIM BPEMEHEM U €€ I f;gg;’;f;;;;g;j;‘;‘;ﬁ
MO>KHO OBUIO pEryIupoBaTh, 3aJA0IIKI MPOLIECC B UJealle TOHKEH UMETh HePOI0JDKUTEIbHOE BpeMs padoT 1o

HepeHana ke Wi UX OTCYTCTBHE, a Takoke paboThI MO MepeHaIaKe JOJKHBI IPOBOANUTHCSA OUeHb pesko. [t aToro
BpeMs MEpEeHaANIaKHU IPUCTIOCOOICHHH /I CBAPKU KPOHIITEHHOB C JICBOCTOPOHHUM YIPABJICHUEM HAa KPOHIITEHHBI
C IPaBOCTOPOHHUM YIIPaBJI€HHEM HEOOXOIUMO COKPATHTh C TEKYLIUX AECSITU MUHYT 0 HECKOJIBKHX CEKyHI. Takxke
HE0OX0MMO 00PaTHTh 0COO0E BHUMAHUE HA COBEPILIEHCTBOBAHUE HAJIE)KHOCTH BTOPOr0 TOUEUHOI'O CBAPOUHOI'0
anmapara (BO3MOXKHO, TIOCPEACTBOM COBEPIIEHCTBOBAHUS MTPOLIECCOB TEXHUYECKOTO OOCTYKUBAHUS).

anmapara




Kommnanus Acme Stamping
3HaueHNs BPEMEHHU IIUKJIa Ha y9acTKax CBApKH/COOPKU MOCie MPOBEICHUS TOUSYHOTO Kal3eHa

A

TaAKTOBOE BpeMsl
60
CeKYH]I

CBapka
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Crnemyer OTMETHTB, YTO B JAHHOM CXeMe OyIyIIero COCTOSTHUS
YeThIpe sTUCHKU MPOLIeCCOB CBAPKH U COOPKH 0OBEINHEHBI B OJHY
sTUeHKy JuIsl 0003HAaYEHUs HEeTPephIBHOTO MoToka. HeGopoi
CXeMaTHYHBI HAOPOCOK y4acTKa BHYTPH SIUCHKHU MPOLIECCOB TaKXKe
yKa3bIBa€T CUCTEMY TMOKOT0 aBTOMaTU3MPOBAHHOI'O IIPOU3BO/ICTBA.

mTaMIIOBKa

Caapka + cOopka

©
© o

Taxt = 60 cekyHx

C/T = 56 cexyHn

C/O=0

HcnpasHoe cocrosiue = 100%

2 CMEHBI

IlepBblii BUA cxeMBbl OyAYIIEro COCTOSTHUS €
yKa3aHHeM TAKTOBOr0 BpeMEHH, y4acTKa
CBapKH/COOPKH U cylepMapKeTa roToBoii
NPOAYKIHHA

20

R
3aBoj State Street

Assembly

18 400 mrr./mecsig
- 12 000 «JI»
-6 400 «I1»

JloTok = 20 1T

2 CMEHBI

OTtrpy3ka

YnakoBka

1x
KaXKIbIi
JIeHb

%
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Bonpoc Ne 4: I'ne komnanusi Acme 10J15KHA UCNI0JIB30BaTh cucTeMbl pull Ha ocHOBe cynepMapkeToB?

B xoMmanun Acme pemiiv Nporu3BOAUTH KPOHIITEHHBI TOBOPOTHOTO KyJiaka Jijis cyrepMapkeTa roroBoi mpoaykiuu (cMm. Bompoc Ne 2). [l
3aBCPUICHUA BHYTPU3aBOJACKOTO ITOTOKA CTOUMOCTH KOMITAHUN Acme AJIg TIPOU3BOACTBA KpOHI.HT@fIHOB IMOBOPOTHOI'O KYyJlaKa HCOGXO,Z[I/IMBI aBa
JIOTIOJTHUTENBHBIX CyIlepMapKeTa — OJIMH JJIS IITAMIIOBAaHHBIX JAETajeil U ONUH Ui PYJIOHOB.

HITaMmnoBaHHBbIE AETAIHA

B uneane, MoxHO ObUTO OBI 3aITyCTUTH B MTPOU3BOICTBO HEOOIIBIIYIO IITAMIOBOYHYIO MAIIMHY, TPEIHA3HAYEHHYIO JJIsl IPOU3BO/ICTBA KPOHIITEHHOB
MOBOPOTHOT'O KyJiaka (KOTOpasi Ha3bIBAE€TCSl HAMU «MHCTPYMEHT HYKHOTO pa3Mepa»), U BBECTH 3TOT MUHM-IIPECC B HEMTPEPBIBHBINA OTOK ONEpaIHii
cBapku U cOopku. K coxanenuto, B Orokaiimem OyTymeM 3To HEBO3MOXKHO OCYIIECTBUTH, TaK Kak 000py10BaHKE MOJ00HOTO THIIA €Ile He
cymecTByeT. [I03ToMy HaM HEOOXOJMMO YCTAaHOBHUTH CYIIEPMApKET M HCIOIB30BaTh MPOLIECCH U3BSITUS U3 ITOTO cynepMmapkeTa (cuctema pull) ms
TOT0, 4YTOOBI PETryIUpPOBaTh 00BEMBI IITAMIIOBOYHOT'O IIPOU3BOJICTBA JETAJICH C JICBOCTOPOHHUM M IIPABOCTOPOHHHUM YIIPaBICHUEM.

Pa3pabotka cuctems pull HaurHaeTCs ¢ aHATKM3a MOTPEOHOCTEH 3aKka3unKa. 3aKa3YMKOM OIEpAIiH TAMIIOBKY B TAHHOM CITydae SIBJISIETCS Y9aCTOK
cBapku/cOopku. Ha qaHHBII MOMEHT B JIEHB JIJISl 3TOTO y4acTKa TpedyeTcst okono 600 mraMmnoBaHHBIX JETaNCH ¢ IEBOCTOPOHHUM yrpaBiieHueM u 320
IITAMIIOBAaHHBIX JIeTalleil ¢ IPaBOCTOPOHHUM ympaBieHreM. KoHTeiHephI AJ1s IITaMIIOBAaHHBIX JeTalel JOJKHBI ObITh TAKOTO pa3mepa, YTOObI
o0ecneunTh Kak MOXHO OJIM3KO€ PacrojIoKeHUe K OlepaTopy Ha ydacTke (Hampumep, IiiacTMaccoBas Tapa, KoTopas oMellaeTcs Ha CTOUKH ¢
IpaBUTALIMOHHOM MMOo1avyell pAIOM C oIepaTopaMu), a He [yl ya00CTBa IepcoHalia 1IeX0B MITaMIOBKH WM TPAHCHOPTHBIX ciiyk0! HeOonpime
KOHTEHHEepbI, KOTOPbIE UCIOJIb3YIOTCSA B KOMIIAaHUU Acme, O3BOJISIOT XPaHUTh IITAMIIOBaHHbBIE I€TAJIH C JIEBOCTOPOHHUM U IIPAaBOCTOPOHHUM
yIpaBIeHUEM HA Yy9acTKe Bce BpeMs. DTO B JAJIbHEUIIIEM COKpaIlaeT BpeMsl epeHaliagku 000pya0BaHUs ¢ IPOU3BOICTBA JIeTalIel C IEBOCTOPOHHUM
yIpaBJIeHUEM Ha JIETalI C MPAaBOCTOPOHHUM YIIPaBJICHUEM B 3a/1al01eM MPOoIEcCce, B KOTOPOM KIIIOUEBOH 3a7aueii S3KOHOMUYHOTO TPOU3BOICTBA
SBJIAIOTCS] OYEHb KOPOTKOE BPEMsI ITEpEHANIATKHU (pEryIMpoBaHUsl HOMEHKJIATYPhl U3IEIHM).

Kaxnplif KoHTelHep Ha y4acTKe — Harpumep, Tapa, B KOTOpyto BMemiaercs: 60 mTaMIoBaHHbIX AeTalled, UK 00beM MPUOIM3UTENBHO OHOTO Yaca
IIPOU3BO/ICTBA TEKYIMX KPOHIITEHHOB MMOBOPOTHOIO KyJlaka — OyaeT uMeTh kapTouky Kanbana usbarus. Korma oneparop ydactka HaunHaeT Opathb
JeTanu u3 Apyro Tapsl, kaprouka KanO6aHa u3bsTHs epeaaeTcs: TpaHCIOPTHOMY paboyeMy, KOTOPBIN 3HAET, 4YTO eMy HEOOXOAMMO HAIPABIATHCS B
CyMEpPMAapKET CO MITAMIOBAaHHBIMU JACTAIIMUA U «B3SITh» JIPYTYIO Tapy C STUMU JETAISIMU.
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Kanban uzvamus (withdrawal kanban) 3amyckaet mporiecc IBWKeHH aetanei. [lpouzsoocmeennsiii kanbaw (production kanban) 3amyckaer
MIPOLIECCHI TPOU3BOJICTBA AeTaneil. KoMmmanus Acme MOXKeT IPUKPEIUISTh KAPTOUYKH MPOU3BOACTBEHHOTO KaHOaHa K KaX 101 Tape oobemom 60
IITaMIIOBaHHBIX JIeTalieil B cyrepmapkeTe. Kaxplid pa3, Korza TpaHCcIiopTHast Ciry)x0a 3adupaet Tapy U3 cynepMapKeTa, KapTouka KaHOaH
HaIpaBIIAeTCsS 0OPATHO K IMITAMIIOBOYHOMY TIpeccy. DTO HANPABIISAET MHCTPYKIUIO JUIS MIPOLIecca IMTaMIIOBKU O TOM, 4TO HeoOxomumo mpousBecT 60
JeTanei, MOJOXKHUTh UX B Tapy, IEPEeMECTHTh B yKa3aHHOE MECTO («CIeHaTn3upOBAHHBIA apec») B CyliepMapKeTe OTepaIliy ITaMIIOBKH.

Teneps onepanus IITaMIIoOBKH OOJIBIIE HE TTONy4aeT IpaduK OT OT/IElNA [0 YIPABICHUIO MPOU3BOACTBOM. C MCIIOIb30BaHIEM 3HAYKOB CXEMBI TOTOK
BBITJISTUT CIIEYIOIUM 00pazoMm:

N
T ) B
v v

IITAMIIOBKA Kaxnere 60 JI Kaxpre 60 Caapka + c6opka
IITYK ITYK

OnHako BbI, BEPOSATHO, YK€ 3aMETHIIH MpoosieMy B Takor cucteme pull. [lpu nukie BpeMeHu mpoaoKUTENHbHOCTBIO | CeKyH1a UTsl OJTHOM JeTalu U
BpPEMEHU MEepeHAaIK1 POI0JDKUTEIHLHOCTBIO 1 Uac, onepanus MTaMIOBKH OyJeT 3aHUMATh OJIMH Yac JUIsi HACTPOWKH Ha paboOTy TOJIBKO B TEUCHHE
60 cexynn (60 mTYK) MPOU3BOJCTBEHHOTO TIporiecca. OUeBHIHO, YTO 0 TEX MOp MOKa BpeMs MepeHaIaJ Ky MTaMIOBOYHOTO TIpecca He OyaeT

SHAYUTCJIBHO COKPAIICHO, ITOMOJHCHUC TPOAYKIINHU, B3STOI U3 CynepmMapKkeTa nmpouecca mTaMInOBKU Ha OCHOBEC 3aMCHBI Tapbl, HC ABJIACTCA
MPaKTUYIHbIM.
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3a cuer BpeMEHHU MepeHaIaJKy Mpolecc IMTAaMIIOBKHU JA0KEH MPOU3BOIUTh ApTHH, MpeBbiatoniue 60 neraneit Mex1y nepruojaMu nepeHanaiku.
[Tpu ucxomHoO¥M 3a7a4e «KaKIas JeTalb KaXIblid IEHb» IIEJICBOM pa3Mep MapTUH Ipoliecca MTaMIIOBKH JIJIs KPOHIITSHHOB MOBOPOTHOTO KyJlaka OyaeT
cocTaBisATh okosto 600 neraneit ¢ 1eBOCTOpOHHUM yripaBieHueM u 320 aeraneil ¢ IpaBOCTOPOHHHUM YIIpaBJIEHUEM (IIPU 3TOM BCE paBHO TpeOyeTcst
COKpallleHHE BPEeMEHH TepeHanaaku). Oneparus mTaMnoBku Oynet odecrieunBaTh 1,5 qHS M3rOTOBICHHBIX JIeTaleH B CBOEM CylepMapKeTe,
JOTIOTHUTEIHHBIC TIOJIHS [Tl 33ICPKKH C MOMOJHEHUEM KOJIMYECTBA U IS PEIICHUSI HEKOTOPBIX MPOOJIeM B MPOIIECCe IITAMIIOBKH.

[TosTomy koMnauus Acme OyeT UCIOJIb30BaTh CUeHANbHbIU Kanban (signal kanban) nis onpenenenus rpaduka mpoiecca ImTaMIoBKU. B atom
crydae KaHOaH (4acTo 0003HaYaeTCst Kak METATMYECKUI TPEYTOJIBHUK) JJIsl IeTalei ¢ JICBOCTOPOHHUM M IPAaBOCTOPOHHUM YIIPaBICHHEM
MPUHOCUTCS U3 CylIepMapKeTa K IITaMIIOBOYHOMY MPECCy KaXKAbIi pa3, KOr/ia KOJIMYEeCTBO Taphl, OCTABIIEECs B CyllepMapKeTe, OIyCKaeTCst 10
KPUTHYECKON («MUHHMAIbHOW») Toukd. Koraa TpeyronbHelil 3HAa40K KaHOAH MOCTYMaeT Ha KaleHAapHYIo JOCKY IITaMIIOBOYHOTO Ipecca, OH
3aITycKaeT Mpolecc MepeHaIa ki U IMPOU3BOICTBA 3apaHee ONPEeICHHOTO pa3Mepa NapTUH [T ONpeieleHHON AeTtanu. OIHAKO MPOLECcC MITAMIIOBKH
HE MOJIy4aeT rpaduka OT OTAENA IO YHPABICHHIO TPOU3BOCTBOM.

C ucroip30BaHEM 3HAYKOB TCIIEPH ITOTOK 6y,I[CT BBITTIAACTD TaK:

mapTus

IITaMIIOBKa JI Kanpre 60 Caapka + cOopka
IITYK

Kaxnasie 60 IIT.
C JICB.
yIpaBJICHUEM
nu 320 1.
C mpas.
yIpaBJICHAEM

Ha cxeme Oyayiero coctosiHusl 0003Ha4ar0TCA: CylepMapKeT cO IITaMIIOBaHHBIMU JETANIIMU, KaHOAH U3bSITUS U CUTHAJIBHBIA KaHOaH, U TOTOKU
KaHOaH (MMyHKTUPHBIC JIMHUN).
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Pysionbl

Jlnist Toro uToOBI cXeMa Oy yIIero COCTOSIHUS SBISUIACh SKOHOMUYHBIM TIOTOKOM CTOMMOCTH Ha YPOBHE NMPEINPHUSATH, HAa CXeMe TaKkKe JOJKEH OBbITh
0TOOpakeH TPETUH cynepMapKeT Ha CKJIa/le MOCTYIHMBILETO ChIPbs, HA KOTOPOM XpaHsTCs PyJIOHbI cTanu. HecMoTps Ha TO, 4TO MOCTaBIIMK CTAJIN
KOMIaHuu Acme He TOTOB NOJIy4aTh KAPTOUKHU KaHOAaH U MPOU3BOJUTH B COOTBETCTBUH C HUMH, KOMITAaHUS Acme 0JIHAKO MOXXET MPUKPETLIATh
BHYTPEHHHUE KapTOUKH KaHOaHA U3BSITUS K KQXKIOMY PYJOHY U HalpaBiIsATh 3TH KapTOUYKH KaHOaH B COOCTBEHHBIN OT/EI IO YIPABICHUIO
IIPOU3BOJICTBOM TOTI'J1a, KOTJa UCIIOJIb30BaH IPYroi pyJIOH. 3aTEM OTAEI IO YIPABIECHUIO IPOM3BOJCTBOM MOKET 3aKa3blBaTh PYJOHBI HA OCHOBE
(aKTUYECKOro UCIOIb30BAHUS BMECTO HAMITYULINX IPEINONI0KEHUH 0 OyIyleM HCIOIb30BaHUN, OCHOBAaHHBIX HAa MH(OPMAIIMOHHON cHUCTEME
TuIaHupoBaHus norpedHocreil B Matepuanax (MPR). (Cucremy rutanupoBanus notpednocreit B marepuanax (MPR) MOXHO HCTIONB30BaTh 1St
obecnedyeHns: IPOrHO30B O IJIAHWPOBAHUM MOIIHOCTEH JUI MOCTaBIIMKA PYJIOHOB, HO €XKEHEBHBIE 3aKa3bl JOJKHBI OCHOBBIBaThCA Ha cucteme pull).

[Tocne Toro Kak OTAelN Mo yIpaBIeHUIO TPOU3BOJCTBOM CZeliajl 3aKa3 Ha JeHb Ha [TOCTaBKy PYJIOHOB, Ha CKJIaJie XpaHEHHsI MMOCTYMAIOLIEH MPOAYyKINN
MO>KHO TIOMECTUTh COOTBETCTBYIOIINE KAPTOUYKH KaHOAH B OT/AEICHHE IS KapTouek kKaHOaH. OHM yKa3bIBAIOT JIEHB, KOTJAa PYJIOHBI JTOJKHBI
noctynuTh. Eciu kaprouka kaHOaH ocTanach B OTACIEHUH AJIsl BUEPAIIHUX KapTOUYeK, TO Yy MOCTABIIMKA BOSHUKIIA TPOOIJIEMBI.

Ha naHHBII MOMEHT NOCTAaBILMK CTaJIM OTHPABIISIET PYJIOHBI €XKEHeIeIbHO. EClIn yCTaHOBUTH JPYTUX 3aKa34MKOB B PsiJ] IOCTABOK «[IOBTOPHOTO
3aJJaHHSI», MOYKHO MOJTy4aTh HEOOXOAUMOE KOJIMYECTBO CTANIM €KEAHEBHO, €CIIU J1aXKe MOCTABIIMK CTAIM HUYEro HEe MPEANPUHIMAET ISl COKPALCHHUS
MUHHMAJIBHOTO pa3Mepa NapTUH JUIs IOCTaBKU Pa3pe3aHHbIX B IPOI0JILHOM HalpaBJIEHUH PYyJIOHOB. Jlaske MpocTol nepexos Ha UCIOJIb30BaHHe
€)KEHEBHBIX MOCTaBOK ycTpanseT 80% 3amacoB B KOMIaHUK Acme, IPH 3TOM 00ecTiednBast POBHBIN U MOCTOSHHBIN CIIPOC HA IPOAYKIHIO
MOCTaBIIIMKA CTAJIH.
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Y10 MBI JOCTUTJIH

M1 MPCAJIOXUIN UCITIOJIb30BATh TUII YUacCTKa, KOTOpBIﬁ OBLIT BBCCH HA MHOTUX NPCANPUATHAX B TCUHCHUC TOCIICAHUX HCCKOJIBKUX JICT, BBCCTH

cuctemy pull 11t perynupoBaHust TPOU3BOACTBEHHBIX OIMEpaIiii TAMIIOBKU 1 TMTOCTAaBKH PYJIOHOB, TPUHITUI «KaXK1ast €Talb KaKIbIN TCHb» IJIs

MMpoOHECCCOB ITAMIIOBKH U BBCCTH MOBTOPHLBIC 3alaHUA JJIA MMOJYUCHUA MTOCTABOK OT MOCTAaBIIUKA ChIPbhA KOMITaHHEH Acme. HOCTpOI/IB TaGHI/II_Iy «a0 "

nocie» (CM. HUKe) JUIsl TEKYIIEro COCTOSIHUS U Oy IyIIEro COCTOSTHUS, MOXKHO BUJIETh, KaKkue 00JbIllIne 00beMbl IOTEPh MOYXKHO YCTPAaHUTh
MMOCPEACTBOM 3TOU JIEATENBHOCTH.

OTH Waru SBII0TCs 60IbIINM IporpeccoM. OHAKO ecii OCTajdbHast YacTh HHPOPMALMOHHOTO MTOTOKA B KOMIIAaHUHM Acme He OyJeT

(dbyHIaMeHTaIbHO U3MEHEHa, TO Oy/IeT OYeHb TPYAHO paboTaTh C MOTOKOM CTOMMOCTH 1o KoHueniuu Lean. [Toaromy HeoOX01MMO BEpHYTHCS K
3aKa34MKy U MEPECMOTPETh MOTOK MH(DOPMALIUU O MTOTPEOHOCTSX 3aKa3UMKOB TaK, KaK OH BO3BPAILAETCS B KOMITAHUIO ACme U HCIOIb3YeTCs TaM.

Ho

Ha nangbiii MOMEHT

CoBepllleHCTBOBAHNE BPeMEHH BbINOJHEHHS 3aKA30B B KOMIIaHUM Acme Stamping

Pynounst [lIramnoBannsle | HesasepiieHHOe I'otoBas JlnurenbHOoCTh OOmwmii
JeTaIN IIPOU3BOJCTBO HA IPOYKLIHS IIPOU3BOJCTBEHHOIO K03 dUIUEHT
oreparnusx LUKJIa 000pauuBaEMOCTH
CBapKu/COOpKH 3armacoB
5 nueit 7,6 nue 6,5 nueit 4,5 nuen 23,8 quen 10
2 nHA 1,5 nus (%) 4.5 nHen 8 nHew 30
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Bropoii Bua cxeMsbl 6yayliero cOCTOSIHUS ¢
YKa3aHHeM CyNepMapKeTOB AJisl onepanuii
IITAMIIOBKH U CHIPbS

R
3aBoj State Street
Assembly

18 400 ./ mecsity
- 12 000 «JI»
- 6400 «I1»

Jlorok = 20 .

2 CMEHBI

1x
KasKIbIi
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%

OTtrpy3ka
Caapka + cOopka T

YnakoBka

R

©
© ©

Takt = 60 cekyHx

C/T =56 cexyHn

c/0=0

HcnpasHoe cocrosiHue = 100%
2 CMEHBI
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Kak MOXHO pacnpenenuTs NOTOK
uH(pOpMaLIUU TaK, YTOOBI OJJUH MPOIIECC
MIPOU3BOAMII TOJIBKO TO, YTO
HEO00X0UMO CIENYIOLIEMY IIPOLECCHI
TOrJa, Koraa 3to Tpedyercs?

MHoro net Ha3zaa B komnannu Toyota
OBLI pa3paboTaH COBEPIICHHO
OTJIMYAIOIIUICS CIIOCO0 yIpaBiIeHUs
rpadMKOM: TIepecTaTh MbITAThCS
yrajaTh, 4TO 3aX04eT 3aKka3uuk. BmMmecTo
ATOTO CIEAYET COKPATUTh JJIUTEIBHOCTh
MIPOU3BOJICTBEHHOT'O LIMKJIA U
YCTAHOBUTH CyNIEPMAPKETHI C
HEOOJIBIITNM 00BEMOM 3aI1acoB JIJIS
Ka)XJI0T0 BUJIA U3JIEIIUSI, KOTOPbIE
HeJb3s1 00bEAMHUTD APYT C APYTOM
MEXKIY MPOLeCCaMU. ITO MO3BOISET
MPEIIECTBYIOIINM MPOLIECCaM MPOCTO
3aMEHSTh B CylIEpMapKeTe U3IEIIHS,
KOTOPBIE€ ObLIH B3SIThI MOCIETYOIUMHU
POLECCaAMU.

Ha nanHBII MOMEHT 3aKa34uK HampaBisieT Mo (akcy IPOrHO3 CPOKOM Ha JIEBSIHOCTO JHEH, KOTOPBIN
[IEpPECMaTpPUBACTCS OAMH pa3 B MECAL M 3aMOPaKMBACTCA CPOKOM Ha TpuALarh nqHe. Taxxke
3aKa34MK HAIpaBJsIeT ©KEIHEBHOE COOOIEHHIE B TeUEHHE Bedepa MPH MOMOIIH CUCTEMBI
anexkTpoHHOro oomena ganHsiME (EDI — npotie rosops, o Tenedony) mis 9BM kaneHmapHOro
IUTaHUPOBAHMsI KOMIIAaHUU Acme ¢ yKazaHHeM NOTpeOHOCTEH B MOCTaBKe Ha CIEeAYyIOLHil 1eHb. B
cilydasix KpailHel HeoOX0IMMOCTH MHOTa MOTYT ObITh IEPECMOTPEHBI TPEOOBAHUS K IIOCTABKE,
KOTOpbIE HAIIPABJISIOTCS 0 TeNe(OHY OTAEIOM TPAHCIIOPTUPOBKU MaTEPHAJIOB 3aKa34unKa B OTIEI
OTIPY3KH KOMIIaHUM Acme B TEUEHHE JIHA, KOTJa Ha 3aBOJIE 110 cOOPKE BBIACHIETCS, UTO
HEOOXOMMBIE IETAIN HE UMEIOTCS B HAIMYHMH 10 KaKOH-THO0 MPUYKHE.

Uro npoucxoaut ¢ nHGopMaImei, KoTopas Mmociie OTIPABICHUS 3aKa3YMKOM IMOCTYIAET B KOMITAHHIO
Acme? B Tekyiei cuTyariuu BBOJUTCS €XEHEACIbHBINA Ipaduk 6e3 ydeTa BBIXOIHBIX B
KOMIBIOTEPU3UPOBAHHYIO NHGOPMAIMOHHYIO CHCTEMY TUTAHUPOBAHUSI TOTPEOHOCTEH B MaTepranax
(MPR), xoTopas 3aTeM HaIpaBJISIET MHCTPYKLNH K YTPY MOHEACIbHUKA B KaXKA0€ MOIpa3AeICHUE —
Ha omepaliy MTaMnoBkH, yyacTtku cBapku I u II, yuactku c6opku I u Il — o ToMm, yTO HEOOXO0IUMO
M3rOTOBUTH B TEUEHUE HACTYIAIOIIEH HEIEIU. 3aT€M 110 MEpE MOCTYIUIEHUS JOTIOIHUTEIBHOU
uH(GOpPMAIIUN KaXKIBIH BEUep U OTIPABICHUS IEPUOIUUECKUX OTYETOB KAXKIOT0O MOIpa3/elieHus B
WH()OPMAIMOHHYIO CUCTEMY TUTAaHUPOBaHUA oTpedHocTel B Matepuanax (MPR) o Towm, uto
(dakTHYECKU OBUIO BBIMIOJHEHO 32 JICHD (TaK KakK MPOU3BOJICTBEHHBIC MTPOIIECCHI HE BBITOTHSIIOTCS B
COOTBETCTBUU C rpapuKoM), eKeJHEBHbIE TPOU3BOACTBEHHBIE I'PaUKH MOCTOSHHO KOPPEKTUPYIOTCS
JUTSL TOTO, YTOOBI CHHXPOHU3UPOBATH JEATEIILHOCTh KOMIIAHUK ACme C TeM, YTO XOYeT 3aKa3uuK.

Ecnu 3T0 3By4HT CII0KHO, TO TOTOMY, YTO HOIBITKYA BEACHUS ornepanuii 0e3 HHPOPMaLMOHHOM
CHCTEMBI TUTaHUPOBaHUsI MoTpedbHOocTel B Matepuanax (MPR) paborator Heynauno. O4eHb 4acTo
HE00X0/IMMO BMEIIATENILCTBO MEPCOHANA 11 KOPPEKTUPOBKH CUCTEMBI C IIETTbI0 UCKITIOUEHHS
neduIuTa Ha Pa3IMYHBIX dTarax Mmpou3BoaAcTBa. Cioydaromniye 3BOHKU 3aKa3urKa Jisl BHECCHUS
M3MEHEHUH B 3aKa3bl B cIydae KpallHe HEOOXOIMMOCTH TakKe TPeOYIOT BMEIIaTeIbCTBA
IepCOHaNa, YTO HAapyIIAeT BECh IPOM3BOICTBEHHBIN Irpauk ¢ HEOOXOIUMOCTBIO IIEpepacueToB U
MMOBTOPHOM Tepeayeii 3aJaHuii TEXHOJTOTUYECKUM Y4aCTKaM.
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3aTeM BMECTO TOTO, YTOOBI OTIPABIISITH
uH(popMalMIo 3aKa3yuKa Ha
LEHTPAIM30BAaHHYI0 MHPOPMALUOHHYIO
CUCTEMY IUIAHUPOBAHUS MOTPEOHOCTEM
B Marepuasiax (MPR), koTopas 3atem
OTIPABJIAECT UHCTPYKIUU JJI KXKI0H
IIPOU3BOICTBEHHOM JI€ATEIBLHOCTH,
CJIEIyET OTPETrYJIUPOBATH 3aKa3bl
3aKa34YMKOB M OTIPABUTH UX TOJBKO B
OJIHO MECTO — HEMOCPECTBEHHO B
3aJIaf0IMI MPOIIECC, IA€ 3aIPOLIEHHAs
NPOAYKIHS OyAeT MPOU3BOIUTHCS
CBOEBPEMEHHO B COOTBETCTBUH C JATOU
MOCTABKU WUJIU B CylIEpMapKET rOTOBOM
OPOAYKIMHU, OTKY/1a 3alpolIeHHas
OpoayKIus Oynet 3a0upaThCcs U
yIaKOBBIBATHCS JIJIsl OTTPY3KHU.

Bomnpoc Ne 5: B kakoii 01H0#i TOUKe NPOM3BOJACTBEHHOI HEMOYKH («3aa1011er0 MPOoIecca»)
Oy/aeT ocylecTBAATHCS IVIAHHPOBAHNE MPOU3BOACTBA KOMIIaHNU Acme?

Tak kak Bce NOCIEAYIOLIME 3TAIlbI 334A0ILEr0 MIPOLEcCca TOJIKHBI BBIIIOJIHATHCS B IOTOKE, B
puMepe KOMIaHUU Acme OYeBHJIHO, YTO TUIAHUPYEMOI TOUKOU SBJISICTCS] Y4ACTOK CBAPKH/COOPKH.
Henb3st coctaBisaTh rpaduk Kakux-au00 MpeaecTBYIONMX onepanuii (B mpolecce MTaMIIOBKN), TaK
KaK TUTAaHUPYETCSI BBECTH CHCTeMY pull Mex 1y onepanusiMu IITAaMIIOBKU U CBapKH/COOpKH. DTa
eAMHUYHAs TUTaHUpYyeMasi Touka OyJeT peryiupoBaTh BECTh IOTOK CTOUMOCTH KOMIIAaHUM Acme 110
IIPOU3BOJICTBY KPOHIUTEHHOB [IOBOPOTHOTO KYJIaKa.
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Bomnpoc Ne 6: Kak 10/kHa KoMIIaHUSI Acme peryJiMpoBaTh HOMEHKJIATYPY U3/e/I4il B 3a/1a1011eM npouecce?

[Tpu exxeqHEBHOW OTTPY3KE HA 3aBOJI IO COOPKE AeTalneii 0OBIYHO B OJIMH TPY30BHK 32 OJIUH pa3 3arpykaercs 30 JTOTKOB ¢ KPOHIITEHHAMU C
neBocTopoHHUM yrpaBieHueM (600 mTyk) u 16 JJOTKOB ¢ KpOHIITEHHAMHU C TPAaBOCTOPOHHUM yripaBiieHneM (320 mryk). Eciau paGoTst OymyT
BBHITIOJTHEHBI HEBHUMATENBHO, 46 KapTOYeK MPOU3BOJICTBEHHOTO KaHOAaHa, yOpaHHBIE ¢ ATUX JIOTKOB JI0 UX MOTPY3KH, OYAYT OTIIPABICHBI OOPAaTHO HA
Y49acTOK CBapKU/COOPKH B KOMIUIEKTE. Eciiu 3TO Mpou30iAeT, TO y4aCTOK CBapKH/COOPKH MOYKET MPOU3BECTH ITH J€TAIN CEpHUitHO. To €CTh, y4acTOK
n3rotoBuT Bee 30 JTOTKOB ¢ KPOHIITEHHAMH C JICBOCTOPOHHUM YIIPaBJICHHUEM, 3aTeM Oy/IeT BBIIIOJHEHA MTEpEeHaNaKa sl IPOU3BOACTBA 16 JIOTKOB C
KPOHILTEHHAMH C TPAaBOCTOPOHHUM YIPABIEHUEM, UTO OyI€T BBIIIISLIETh CIEAYIOINUM 00pa3oMm:

1 cmena 2 cMeHa
NN NI RN RIRIRIRI RN RIRIBIBIBI RN NBNNRRRIRIR RN BRI RI R R R R rantnsaannnnnannannannannannapuannannintannind

C TOYKM 3peHus IeATEIPHOCTH YU9acTKa TaKOe IMOJIOKEHHUE JIEJI UMEET CMBICII, TaK KAK MUHUMHU3UPYET KOJIMYECTBO TPeOyEeMbIX MepeHaaioK
32KMMHOT'0 NPUCIIOCO0IeH s [uid cBapku. OHAKO ¢ TOYKHU 3pEHUS IIOTOKA CTOUMOCTH CEPUIHOE TPOU3BOACTBO SBJISAETCS HENPAaBUIbHBIM
HarnpasieHueM JBruxkeHus. CepuitHoe MPOU3BOJACTBO KPOHIITEHHOB Ha yUacTKe cOOpPKE MPUBEAET K POCTY BIUSHHS IIPOOJIEM, YBEINUECHUIO
IPOAOIKUTEILHOCTH BPEMEHH BBIITOJHEHMS 3aKa30B, a TAKXKE 9TO 3HAYUT, YTO CYyIIEpPMapKeT CO IMITAMIOBAHHBIMU AETAJIIMU J0JIKEH OBITh TOTOB K
HEOXHUJIAHHOMY POCTY Crpoca. «BbITh TOTOBBIM» - 3HAYUT OOECIIeYNBATh HATMUKE OOJIBIIETO 3araca HTAMIIOBAHHBIX JIETaJIeH B CyllepMapKeTe, YTo
OIATh YBEJIMYMBAET BPEMs BBINOJIHEHUS 3aKa3a, CKPhIBAET MPOOJIEMBI C KAUECTBOM IITAMIIOBAHHBIX JI€TANeH U, B LI€JIOM, BEJET K MOSIBIECHUIO BCEX
[IOTEPb, IPUYUHON KOTOPBIX SIBJIAECTCS IEPENPOU3BOIACTBO.

BwMmecTo 3T0T0, €Ciin y4acTOK CBapKu/COOPKH OyIeT peryaupoBaTh HOMEHKIATYPY U3JIEIHUN, KOTOPhIe IPOU3BOIATCS MMOCTOSHHO B TEYEHNUE CMEHBI, TO
IITaMIIOBOYHBIH MTpecc (C COKpaIleHHBIM HaJaI0YHBIM BpeMeHeM) OyeT UMETh JOCTaTOYHO BPEMEHH JIJIsl pearnpoBaHusl Ha TIPOU3BOIUTEIHHOCTD
y4acTKa B OTHOIIECHUH JIETaJIeH ¢ JICBOCTOPOHHUM U IPABOCTOPOHHUM yIpaBieHHueM. Byaer 10cTaTrouHo BpeMeHHU MOMOIHHUTD 3amac, KOTOPbIi ObLI
B3ST, 0€3 HE0OXO0AMMOCTH OOJIBIIIOTO 00bEMa 3aIacoB B CyIIEpMapKETe ONepaIiuy ITaMIIOBKH.
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[Ipu perynupoBaHuN HOMEHKJIATYPBI, 17151 4ero TpedyeTcs MPOBOAUTH ropas/o yaiie padoTsl IO MepeHanaake, HOMEHKIaTypa U3Aeuil yqacTka Jiis
JIOTKOB C KPOHIITEWHAMH OYJEeT BHITIAAETH CIETYIOIUM 00pa3oMm:

1 cmena 2 cMeHa
I I I T I T LI T T I I LI T LI T LI T I T T LI T LI T I T T

IIpumeyanue:

Jlnist BBOJIa TAaKOH JIEATENFHOCTH 10 YaCTO MepeHana ke Ha y4acTKe, BEPOsATHO, MOTpedyeTcs, 4ToObI BCe KPETeKHbIE YCTPOUCTBA U BapUAHTHI
COCTaBJISIOUINX HAXOJWINCh B TOTOBHOCTH MOJ pyKOil y orieparopa. OHaKo KOT/ia BCe COCTABIISIONINE XPAHATCS HAa JUHUH, MOTYT IOTPe0OBaThCS
OTKa30yCTOMYMBBIC MPUCTIOCOOJICHUS, YTOOBI HCKIIIOYUTH YCTAHOBKY HETIPABHIIBHBIX COCTABIISIOIINX.

351ech TOMKHO OBITh OYEBHIHO MTPEUMYIIECTBO CHCTEMBI TOTOKAa cTOoUMOCTH. C HEOOIBIIUMHE 3aTpaTaMy, HAlPaBJICHHBIMU Ha PETryIUpOBaHHE
HOMEHKJIATYPBI U3ACIIUN B 3aJa0IIEM ITPOLIECCE, KOTOPBIE MOTYT Ka3aThCsl HEECTECTBEHHBIMH I TOTO PACIIONIOKEHUS, HAa BCEH MPOTKEHHOCTH
MOTOKA CTOMMOCTH OYAYT MOJIy4eHbI yIy4IICHHBIE IOKA3aTEeNI BPEMEHH BBITIOJHEHHUS 3aKa30B, KauecTBa U 3aTpaT. Kak MOKHO MOHATH, 3TH
IIPEUMYIIECTBA 3HAYUTENBHO YBEINYMBAIOTCS B IIOTOKAaX CTOMMOCTH, KOTOPBIE IJIMHHEE U CI0XKHEE, YEM ITIOTOK CTOMMOCTH KoMIIaHUU Acme,
IIPEACTABJICHHBIN B IIPUMEPE.

Kak MoxHO 06ecrieunTh, YTO0BI KApTOUKHU KaHOAH, KOTOPHIE BO3BPAIIAIOTCS HA YYaCTOK CBAPKU/COOPKHU, KOTOPBIE SBISIOTCS IPOU3BOICTBEHHBIMU
MHCTPYKLHUSAMH, TIOCTYIAJIU B TAKOM MOCIIEIOBATEILHOCTH, KOTOpAs peryjIupyeT HOMEHKJIATypy U3eauil B TeueHue cMeHbl? B komnanuu Acme
CYIIECTBYET JBa TAKMX MECTa, IJIe MapPTHIO KapTOUYeK KaHOAH MOXKHO 3aJiepKaTh U MPOBeCTU ux perynupoBanue. (IIpeamonaokum, 4To B KOMITAHUN
Acme pemuiIg UCToIb30BaTh CXEMY PETYJIUPOBAHUS HATPY3KH 17151 00ecrieueHus: MOIEPKKU PETryINPOBAHUS HOMEHKIATYpPhI U3/eNINi, TOIIaroBoro
U3BATHUS U HacTosIIeH cuctemsl pull).

Bapuant A. Otaen no ynpasieHHIO TPOU3BOACTBOM MOXKET Pa3MECTUTh KaHOAH U3bATHUS («IIePEIBHKEHHSI»), COOTBETCTBYIOIIUH 3aKa3y, B SIIUK IJIs
PEeryaupoBaHus Harpy3KHU PsIOM € LIEXOM OTIPY3KH B CMEIIAHHOM IOCIIEI0BATENILHOCTH IS AETAJIEH C JIEBOCTOPOHHUM
yIpaBJI€HUEM/TIPAaBOCTOPOHHUM YIIPABICHUEM. 3aTeM TPAHCIIOPTHAs CITy»K0a BBITACKUBAET 3TU KapTOUKU KaHOAH M3 SIIUKA 7S peryJIupOBaHMsI
Harpy3Ku 10 OAHOM B OIIAroBOM MHKpeMEHTe (20 MUHYT B IaHHOM CJIy4yae) U EPEMEIAET JJOTKU K KPOHIUTEHHAMHU U3 cyllepMapKeTa rOTOBOM
IPOAYKIMH Ha yYacTOK YIIAKOBKH 110 OJJHOMY B COOTBETCTBUH C yKa3aHUSIMU KaHOAHA U3BSTHUS.
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[To Mepe TOro Kak KakJIblii TIOTOK OepeTcs U3 cyrnepMapKeTa, KapTOYKU MPOU3BOJCTBEHHOT0 KaHOAHA C ATUX JIOTKOB BO3BPAIIAOTCS HA YYaCTOK BO
BPEMEHHBIX MHKPEMEHTAX, a MapLIPyT JIeTalel ¢ JIEBOCTOPOHHHUM YIPaBIECHUEM/ITPABOCTOPOHHUM YIPABIEHUEM TOYHO OTPakaeT HOMEHKIIATypy U
MOIIArOBBI HHKPEMEHT, KOTOPBIH OBbLT YCTAaHOBJICH OT/IEJIOM I10 YIPABJICHUIO MTPOU3BOACTBOM. (DTOT BapHAHT PEryIUPOBAHUS TOKAa3aH Ha TOTOBOM
cxeme OyayIero COCTOSIHUY KOMITaHUH Acme).

Bapuant B. OT1en no ynpaBieHHIO MPOU3BOACTBOM MOKET HANPAaBUTh CETOAHSIIHUMN 3aKa3 B TPAHCIOPTHYIO CIYXO0Y, KOTOpast 10JIKHA B3ATh BCE
HEO0XOAMMBIE JIOTKH U3 CylepMapKeTa rOTOBOM MPOIYKIIMUA OJTHOBPEMEHHO U YIAKOBaTh UX JUIS OTTPY3KHU. [Ipu U3bATHH TOTKOB 00paszyeTcs Habop
KapTO4YeK MPOU3BOJICTBEHHOTO KaHOaHa, KOTOPbIE MOMEIIAIOTCS B SIIIUK JUIsl pErYJIMPOBaHUS HATPY3KHU PSJIOM C YUACTKOM B CMEIIaHHOM
MIOCTIeIOBATEIBHOCTH IS IeTaJIeH ¢ JIEBOCTOPOHHHUM YIIPaBJIEHUEM/TIPAaBOCTOPOHHUM YIPABJICHUEM. 3aTeM TPAaHCIIOPTHAs CIyX0a yyacTka
CBapKu/COOpKHU 3a0MpaeT KapTOYKU IPOU3BOJCTBEHHOIO KaHOaHa U3 SIIKKa [Tl pEryIMPOBaHUS MO OJHOW 32 OJIMH pa3 B MOIIArOBOM HHKPEMEHTE U
B pe3ysbTaTe 00pa3yercsi CMEIIaHHbIA MapUIpyT AJIS I€TaJIe ¢ IEBOCTOPOHHHUM YIIPaBJIEHUEM/TIPAaBOCTOPOHHUM YIPABICHUEM.

Henocratkom Bapuanrta B o cpaBHenuto ¢ Bapuanrom A saBinsercs 1o, uto B Bapuanrte B Bcs nmapTust roToBoil poayKuu nepeMernaercs 1is
olepaluy OTrpy3KH ONHOBPEMEHHO. B 3a1a4n KOHIENIIMY SKOHOMUYHOTO IPOU3BOACTBA BXOANUT UCKIKOYEHUE NI MUHUMU3ALNS CEPUMHOTO
MIPOU3BOJICTBO HACTOJIBKO, HACKOJIBKO 3TO BO3MOKHO, BCET/ia MPUOIMKasICh K HEPEPHIBHOMY MOTOKY. Takke eclii KoMITaHuu Acme Kor1a-1u6o
yJIacTCsl COKPAaTUTh CylepMapKeT rOTOBOM MPOAYKIUH 0 00BbEMa, KOTOPBIH Oy/€T MEHbIIIE 3a11acoB, HEOOXOAUMBIX Ha OJIUH JI€Hb, HEJIb3sl OyAeT
OpaTh IPOAYKIHIO B 00beMe, HEOOXOAMMOM JJIsi OTHOTO JIHS, BCIO 32 oAuH pa3. OnHako B Bapuante A TpeOyercs mepcoHai, KOTOPhIi OyaeT
MIOCTOSIHHO N€PEMEIIATh OJJMH JIOTOK 3a OJIUH pa3 (B OIIArOBOM MHKPEMEHTE) HE TOJIBKO C y4acTKa CBapKH/COOPKH B CyllepMapKeT rOTOBOM
IIPOAYKIIMH, HO TAK)KE NIEpeMeNaTh TOTOBYIO IPOAYKIIHIO B LIEX OTIPY3KH.
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Bonpoc Ne 7: Kakue nocjienoBarejibHble 4acTH padoThl KOMIIaHUsI Acme OyaAeT BBOAUTH B 3a/1aI0IIMIA MPOLeCC U YAAJISITh U3 Hero?

Kak komnanus Acme OyzeT oOecrieunBaTh NPeACTaBIEHUE O TAKTE AJI y9acTKa CBapKHU/COOPKH, U KaK 4acTo TaM OyIyT MPOBOJUTHCS MIPOBEPKU
MIPOU3BOICTBEHHBIX IporieccoB? [Ipu Bo3BpalieHUH 0JTHOBPEMEHHO BeexX 46 KapTouek KaHOaH (71 IBYX CMEH) Ha y4acTOK, He 00ecTiednBaeTCs
HaJIn4YMe NPEeCTaBICHNs O TakTe Ha yyacTke. CienyeT u30eratb CepuitHOro Npou3BoJACTBa 00BEMOB TaKUX paboT. ECTeCTBEHHBIM HHKPEMEHTOM
paboThI ydacTKa cBapKu/COOPKH B cirydae ¢ komnanue Acme siBisgercst 60 cekyH[ TakToBOro BpeMeHu X 20 mTyk Ha JoTke = 20 MUHYT. DTO
SIBJSICTCS IATOM 17151 TPOU3BOICTBA KPOHIITEHHOB IMTOBOPOTHOTO KyJlaka, KOTOPBIA COOTBETCTBYET OJTHOM KapTOUKe KaHOaH /It OJHOTO JIOTKa ¢ 20
KpPOHILUTEHHAMH IOBOPOTHOIO KYJIaKa.

3HAYMT JIM 3TO, YTO Kax/bple 20 MUHYT KTO-HUOY/Ab MPUXOIUT HA YYaCTOK CBapKu/cOopku u crpammuBaet: «Kak unyrt gena?» He coBcem Tak. DTOT miar
0003HayaeT, 4TO B KOMIIAHUU Acme NPUMEHSAETCsl OIAroBblii BEITYCK paOd04nX MHCTPYKIMH U MOIIaroBO€ N3bATUE FOTOBOM MPOIYKIIMU Ha Y4aCTKe
CBapKu/COOPKH.

B kax10M OTAEIeHNH AIIUKa I PErYJIMPOBAHNS HATPY3KU IIPU IPOU3BOCTBE KPOHIITEHHOB IIOBOPOTHOIO KYJIaKa, KOTOPBIA UCIIOIb3YETCS
KOMITaHUEH Acme, MpeCTaBJICH MOMArOBbI HHKPEMEHT MPOI0JDKUTEILHOCTHIO 20 MUHYT. J[Ba psi/la mpeHa3HaYEHBI 71 KapTOUYeK KaHOaH Jist
JeTanel ¢ IEBOCTOPOHHUM U MTPABOCTOPOHHUM yripaBiieHHeM. Kaxapie 20 MUHYT TpaHCTIOPTHAS CIy»0a IPUHOCUT CIEAYIOIIYIO KapTOUKy KaHOaH
(cnemyromiast 4acTh pabOThI) HA YUYAaCTOK CBAPKH/COOPKH M MEPEMEIACT JIOTOK ¢ KPOHIIITEHHAMHU, KOTOPBIE TOJIBKO YTO MU3TOTOBJICHBI, HA y4aCTOK
FOTOBOﬁ HpOI[yKI_II/II/I. ECJII/I JIOTOK HC 3aII0JHACTCA B TCUCHUC ITIOIIAarOBOTO I/IHerMeHTa HpOI[OJDKI/ITeJIBHOCTBIO 20 MUHYT, TO KOMITIaHUA Acme 3HAECT,
YTO BO3HHUKAJIAa TPOU3BOACTBEHHAs MTpobemMa (Harmpumep, mpobiiemMa ¢ TOYSYHBIM CBApOYHBIM aIIapaToM), KOTOPYIO HEOOXOAUMO PEIIHTh.
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SAmuK 118 peryJMpoBaHUA HATPY3KH B KOMIIAHMH Acme I NPOU3BOACTBA KPOHIUTEHHOB NOBOPOTHOIO KyJ1aKa

Y4aCTOK CBapKH/COOPKHU MOTyYaeT KapTOUYKH KaHOAH CJIeBa HAIIPaBO B MOIIArOBOM HHKPEMEHTE

cmena 1 7 7% 7% 8% 8" 9' 9
OJMH PsiI A1l THIIA cMeHa 2 4 4% 4% 5% 5% 610 67
npoxykumm JleBocTOpOHHETO
ynpaBJieHUs ’ 4
IIpaBocTOopoHHErO
ynpaBJieHUsI _— _—
f f
OJIHa KOJIOHKA IS KaHOaH

MOIIaroBOTO
HHKpeMeHTa = 20
MUH.

97



Bonpoc Ne 8: Kakue coBepiieHCTBOBaHHUSI MPOLIECCOB HEOOXOAUMO BBINOJHUTD, YTOOBI MOTOK CTOMMOCTH KOMIIAHUHM Acme NMPOoTeKaJ TaK,
KaK 3TO ONHMCAHO B cXeMe OyAyllero cocTossuus?

JJis TOCTHKEHMS ITOTOKOB MaTEepPHAIOB M MH(OPMAIIMK MBI PEAToaraeM, 4To KoMranus Acme Stamping T0JDKHA TPOBECTH CIEAYIOUTYIO
JEATEIBHOCTD 10 COBEPLIEHCTBOBAHUIO ITPOLIECCOB:

> CokpanieHre BpeMeHH MepeHaANaK! | pa3Mepa MapTHii Py MPOU3BOJICTBE Ha MITAMIIOBOYHOM IIpecce Jisi oOecriedeHus 6oee ObICTPOro
pcarupoBaHus Ha UCIIOJIb30BAHHUC H3,Z[€.HHI>1 B IOCJICAYIOUX OonCpalusx. HCHBIO SABJISICTCA NPUHIUIT «KaKaasa ACTaJIb Ka)l(,[[hlﬁ qac» U 3aTEM
«KXKIas AeTalb KOKIYI0 CMCHY».

> YcrpaneHue mpoI0JDKATEIBHBIX CPpOKOB (10 MUHYT), KOTOpBIE HEOOXOAMMBI JUTs TIEPEHATIAKHA KPETIC)KHBIX YCTPOMCTB C MPOU3BOJICTBA
JIETAJIEH C JIEBOCTOPOHHUM YIIPABJICHUEM Ha IPOU3BOJICTBO JETAJIEH C IPABOCTOPOHHUM YIIPABJICHUEM Ha ONEpPALUU CBAPKU C LIEJIBIO CO3AaHUs
HEMPEPHIBHOIO MTOTOKA 1 MHOTOHOMEHKJIATYpPHOI'O ITPOU3BOJICTBA C 3Tarla CBApKH J10 3aBEPILEHUS 3Tara COOPKU.

> CoBepIIIeHCTBOBaHUE BPEMEHH 0€30TKa3HOH paboThI M0 TPEOOBAHMIO JUISI BTOPOT'O TOYSYHOT'O CBAPOYHOTO amrapara, Tak Kak Ternepb OH CBsA3aH
C ApYIruMHu mpouneccaMun B HCIPCPLIBHOM ITOTOKE.

> YcTpaHeHue moTeph Ha y4acTKe CBAPKU/COOPKH C IEeNbI0 COKpateHus o0miero oobema padot no 168 cexynn nim menee. (Uto mo3Bosser
KCIOJIb30BaTh 3 OMEPATOPOB MPHU TEKYLIEM YPOBHE CIIPOCA).

MBI BbIAETISIEM 3TH MTPOOJIEMBI Ha cXeMe OyAyIIEero COCTOSHUS MTPH MOMOIIM 3HAUKa «CBETOBOW BCIIBIILIKI» CUCTEMbI KalI3€H.

Takxe HE0OXOAUMO PacCMOTPETh Hanbosiee YKOHOMUYHBIE CLIOCOOBI UCTIOIb30BaHUS CYIIECTBYIONIEH TEXHOJIOTUU IITAMIIOBKH, KOTOpasi ObL1a
pa3paboTaHa JIsl MPOU3BOJICTBA IITAMIIOBAaHHBIX JIeTael B 00beMax, Topa3o MPEBBIIIAIOIINX 00BEMBI, KOTOPBIE TPEOYIOTCS 3aKa3UUKY TSl TaHHOTO
uznenusi. CeKper 3/1ech SBISETCS B TOM, YTOOBI COKPaTUTh BpeMsl IIepeHata ki IITaMIIOBOYHOIO IIpecca, KOTOPBIN TakkKe MPOU3BOIUT ACTaIH [
JIPYTUX CEMEUCTB MPOYKTOB, U3TOTABIMBAEMBIX Ha 3aBOJIC, TPOMU3BOIUTH MAPTUU MEHBIIIET0 00BheMa JIs IBYX BHUJIOB JIeTaJei, KOTOPhIC HY>KHBI JIJIs
MOTOKA CTOMMOCTH, U IPOU3BOUTH UX Oosee 9acTo. [ 3Toro morpedyercs JOMOTHUTEIFHOE COKPAIIEHUE BPEMEHHU TIEpEeHATa IKH.
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DaKTHYECKH, METO/Ibl COKpAIllEHNs BpEMEHH HaJIaIKU IITaMIIOBOYHOTO MIPecca XOPOIIO U3BECTHBI, © MOKHO OBICTPO TIOCTHYb COKPALCHHS BpPEMEHU
A0 MCHCC UCM JICCATb MUHYT. HpI/I 9TOM MOKHO IMPCAMNOJIONKHUTD, YTO IIPECC MPOU3BOJAUT OKOJIO 300 mraMnoBaHHBIX ;[eTaneﬁ C JICBOCTOPOHHUM
ynpasieHreM U 160 mTaMImoBaHHBIX JACTaJIel ¢ TPAaBOCTOPOHHUM YIIpaBIeHUEM (ITPOM3BOICTBEHHAS MMOTPEOHOCTD VISl OJTHOM CMEHBI); 3aTEM
MNPOU3BOAUT ACTAIN JISA APYTUX IIOTOKOB CTOMMOCTH; 3aTCM ITPOU3BOAUT APYTruc€ ACTAIU C JICBOCTOPOHHUM U IPABOCTOPOHHUM YITPABJIICHUCM JIs1
CIEAYIONIEH CMEHBI.

Teneps 3nauenue EPE paBHo npunnmmy kaxkaas netainb Kaxayro cmeny! [Ipu aTom cmocode 00bem 3amacoB, KOTOPBIH XPaHUTCS MEXKTY MPOIECCOM
IITAMIOBKH U y4aCTKOM CBAapKu/COOPKH, OyAET COKpallleH NpuOIU3UTEeNFHO Ha 85 MPOIICHTOB.

Tenepb MOKHO HAPUCOBATH MOJTHYIO CXeMY OYAYIIEro COCTOSIHHSI IOTOKA CTOMMOCTH KOMIaHuu Acme ¢ HH()OPMAIIMOHHBIMU MTOTOKAMH, TTOTOKAMU
MaTepUajIoM U yKa3aHHBIMH MOTPEOHOCTSAMHU CUCTEMBI Kal3€H.
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Y no6¢TBO TOTO, uTO Bompoc Ne 8 3aaercs MociaeHUM, COCTOUT B TOM, UTO JIEATEILHOCTh 1O COBEPIICHCTBOBAHUIO MIPOIIECCOB MTOTUUHSICTCS
pa3paboTke 00IIero MOTOKa CTOMMOCTH B OTIUYHE OT HEONPEICIICHHON OJMHOYHON ASSITEFHOCTH IO COBEPIICHCTBOBAHUIO MPOIleccoB. Ternepn
MEXIy KOMaH/JaMH MOYKHO pacrpeenTh 00beMbI pabOoT MO COBEPIICHCTBOBAHUIO MPOIECCOB C HAUTMYNEM YETKOTO MTOHUMAHUS JIJIS1 Y€TO 3TH
COBEPILIEHCTBOBAHUS BBITIOJIHSIFOTCSI.

O,Z[HaKO cJIeayer yGCZ[HTBC}I, YTO HC UCIOJIB3YIOTCS MPOCKTHI IO COBCPUICHCTBOBAHUTIO IMPOUCCCOB, @ BEACTCA ACATCIBHOCTD 11O COBCPIICHCTBOBAHUTIO B
cooTBeTCcTBUH C cucTemoit pull. To ecTh BMECTO TOTO YTOOBI «TOJIKATh» TPYIITY Ha MIPOBEICHUE NEATEILHOCTH IO COKPAIIEHUIO BPEMEHH HAJIAIKH JIJIst
IITaMIIOBOYHOTO IIpecca, cIelyeT HauuHaTh ¢ 3asBiIeHus, uTo yepe3 30 qHeil pa3Mepsl NapTHH, TPOM3BOIMMON Ha HITAMIIOBOYHOM IIpecce, OyIyT
cokpatiens! 70 300 u 160 mryk. DTO co3aeT yCIoBUs KpaitHel HE00X0IMMOCTH IO BBEJICHHIO COBEPIIICHCTBOBAaHUS mpoliecca. [1omooHsM 00pazom,
HE cJIelyeT IPOCTO HAIPABIATH IPYIIY Ha YCTPAHEHUE BPEMEHU NePEeHANIAKH KPENEeKHBIX MPUCIIOCOOIECHHI CBApOYHOTO anmnapaTa U 0’KHAaTh, KOraa
UX JIeATeNbHOCTh OyzeT 3aBepiieHa. CieayeT HauaTh C 3asBICHUS, 4yTO yepe3 14 qHeil aTanbl cBapKy U cOOpKHU OyayT pa3MelieHbl B HEMPEPHIBHOM
MOTOKE.

BriBOALI

Ecnu MbI cpaBHUM CBOJHBIC JaHHBIC AJIsI TEKYIIIETO COCTOSHUS KOMIAHUM Acme ¢ OyIyIIUM COCTOSIHUEM, Pe3YJIbTaThl OKaXyTCS JOBOJIHHO
MOpa3UTEIbHBIMU. B 4aCcTHOCTH, 3a CUET peryIupoBaHUs IPOU3BOICTBEHHOM 1EATENHHOCTH Ha y9aCTKe CBapKU/COOpPKU U IPOpabOTKE BO3MOKHOCTEN
JUTSL IITAMITOBKY JIETAJICH IO MPUHITUITY KaxXaast JeTallb KOKIYI0 CMEHY, KOMIIaHUs Acme MOXKET B JalIbHEHIIIeM COKPAaTHTh KOJUYECTBO PYJIOHOB U
HITAMIIOBAaHHBIX JeTajieil, KOTopble XpaHsTcs B cynepMapkeTax. KoHeuHo, 3Tu AeiicTBUS OKa3bIBAIOT 3HAYUTENIBHOE JIaBJICHUE Ha MPOLECCHI
TEXHUYECKOro obecnieueHn ] Hae)KHOCTH 000PYIOBAHMSI U MIPEICKA3yeMOCTH JISATEIHHOCTH 7Sl BEICHUS MTPOU3BOJICTBEHHBIX OIEPAIIHii B
COOTBETCTBUH C TAKTOBBIM BPEMEHEM.

[Ipu cokpalieHHOM BpEMEHH MPOU3BOJICTBEHHOTO IIMKJIa B IPOM3BOJICTBEHHBIX I[€XaX, 3aIal0IIHH MPOIecC GYHKIIMOHUPYET IMOCTOSTHHO B
COOTBETCTBHH C TAKTOBBIM BPEMEHEM H OBICTPO pearupyer Ha BOZHUKHOBeHHE pobieM. Kommanus Acme MOKET CIIOKOMHO COKPATUTh 00bEMbI
TOTOBOM MPOJIYKIIUH, KOTOPAsi XpaHUTHCS Ha CKIIazax, 10 AByx AHel. (Eciau 3akazunk komnaHuu Acme IT0DKEeH OyeT peryjaupoBaTh CBOM rpaduk, TO
ATOT 3arac TOTOBOW MPOAYKIIUUA MOKHO COKPATHUTh €IIle OOJIbIIIE).
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[To cpaBHEHUIO C MPOMEKYTOYHBIMU TTOKA3ATEISIMH JSSITETLHOCTH MO0 COBEPIICHCTBOBAHUIO MPOIIECCOB, KOTOPHIC MMOKa3aHbI B TAOJIHIIE,
pEryJIMpoBaHKE IPOU3BOICTBA B KOMIIAHUM Acme IPUBEIIO K JalbHEUIIEMY COKPAILIEHUIO BpEMEHH IPOU3BOACTBEHHOIO 1IMKIIA e1le Ha 3,5 1Hel U
MPAKTUYECKH YBEIINYUIIO BIBOE KOA(DPHUITMEHT 000paunBacMOCTH 3aI1acoB.

CoBepllleHCTBOBAHNE BPeMEHH BbITIOJIHEHHS 3aKA30B B KOMIIaHUM Acme Stamping

Pynouns! [lIramnoBannsle | HesasepiieHHOe I'otoBas JlnurensHOoCTh OOmwmii
JeTan IIPOU3BOJICTBO HA IPOIYKIIHS IIPOU3BOJCTBEHHOIO KO3 PULIHEHT
orepanusx LUKJIa 000paunBaEMOCTH

CBapKu/COOpKH 3armacoB
o 5 nueit 7,6 nuen 6,5 nueit 4,5 nuen 23,8 quen 10
HenpepbiBHBII MOTOK 2 nHA 1,5 mus () 4.5 naen 8 nmuen 30

u cucrema pull

IIpu perynupoBaHuu 1,5 nus 1 neHp 9] 2 nHs 4,5 nuei 53
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Bama ouepennb

[Ipexxae ueM BbI Oynere pa3padaThiBaTh CXeMy OYIYIIEr0 COCTOSIHHSI COOCTBEHHBIX MOTOKOB CTOMMOCTH (MBI HaJIEEMCSI M BEPUM, UTO BBI OyJIeTe
JeNaTh 3TO OYSHb OBICTPO), BAM MOKET MOHAIOOUTHCS MMPAKTHYECKHUH OTBIT. MBI TIpeyIaraeM BaM B3SITh JPYTrOW YHCTHIN JIUCT OyMard U HapucOBaTh
cxeMmy OyAyIIero CocTosHUs oToka croumoctu st komnanuu TWI Industries, mpumep KOTOpoit 1aH Ha cTpaHuie 43 1 KOTOPBI HCIOIB30BAJICS IS
pa3pabOTKH CXEMBI TOTOKA CTOMMOCTH TEKYIIETO COCTOSIHUSA. 3aTeM MOYKHO CPaBHUTH CXeMY OYIYIIEro COCTOSTHUS C Halllel CXeMOH, KOTopasi 1aHa B
[Tpunoxennn C.

ITomuwuTe: TO, YTO ABJIACTCA «IIPABUIILHBIM>» C TOUKHU 3PCHUA CXCMbI IIOTOKA CTOMMOCTHU SBJIAACTCA TCM, YTO IMO3BOJIACT 6BICTpO BBIIBUTH OCHOBHBIC
MMPUYUHBI IIOTCPDb. HOBTOMy, MbI COBCTYEM paCCMATPUBATDH HAILY CXEMY U TCXHOJIOTHH COCTABJICHUA CXCM KaK IMPCIJIOKCHUA, l'IO6y>KHaI-OHII/I€ K
,Z[GI>'ICTBI/IIO, " COBCTYEM 6paTB TC€ OCHOBHBIC UICU, KOTOPBIC OTBCYAIOT BAlllUM CHGI_[I/I(bI/ILIeCKI/IM HOTpe6HOCT$IM.
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Yactp V: JocTraxenne Oyayuiero COCTOSHUA

> I[eJIeHI/Ie ACATECJIBHOCTH IO BBOAY CUCTEMbI HA 3TallbI

> I1;1aH MOTOKA CTOMMOCTH

> CoBeplieHCTBOBaHNE MOTOKA CTOMMOCTH OTHOCUTCH K c(pepe 0TBETCTBEHHOCTH PYKOBOAMTeJIei




JocTuxenue Oyayniero cOCTOTHUSA

CocraBrieHre CXeMbI IOTOKA CTOUMOCTH SIBIISIETCS TOJIBKO MeToAuKoi. [Toka He OyneT ToCTUrHyTO OyAyliee COCTOSHHUE, KOTOpoe ObLI0 pa3padoTaHo,
a TaK)Ke He JIOCTUTHYTHI YaCTH ATOTO COCTOSHUS 32 KOPOTKUN NIEPUO BPEMEHH, CXEMBI TOTOKA CTOUMOCTH SIBJISTFOTCSI IPAKTUYECKU OECITOJIC3HBIMHU.

B 3akmounTenbHOM paszziesie HacTosIIeH paboThl JaeTCsl ONUCaHKe pa3pabOTKH U BBIITYCKa €KETOIHBIX MJIAHOB TIOTOKOB CTOMMOCTH. Paznen
3aKaHYMBAETCSl HEKOTOPBIMU PEKOMEHAIMSIMHU 1JIs1 pyKOBOAUTENEN B OTHOLIEHUHU pa3pabOTKH MOTOKOB CTOMMOCTH 1O KoHuenuu Lean.

IIVTIAH JOCTHXEHUSA IIOTOKA CTOUMOCTHU BYAYIEI'O COCTOAHUA MOKET BbITb KPATKUM JOKYMEHTOM,
KOTOPBIN BKJIIOYAET CJAEAYIOIUE BOIIPOCHI:

1) Cxema Oyayuiero cocTostHust
2) JlwoOble moapoOHbIe CXeMbI MPOLECCOB UJIM CXeMbI PACOJI0KeHHs], KOTOpPbIe HE00X0UMbI
3) E:kKeroaHbIi IJIaH MOTOKAa CTOMMOCTH
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I[e.]'leHl/Ie ACATCIBHOCTH M0 peain3aliMi HA 3TAIIbI

B cxeme nmoToka cTOMMOCTH IPOCMATPUBAETCS BECh IOTOK HA BCEM NPEANPUATUHN B OTIMYNE OT TOJIBKO OTIENBHBIX TEXHOJIOIMYECKUX y4acTKOB. B
OOJIBIIMHCTBE CITy4yaeB BBEICHUE BCEH KOHLENIMU OYAYIIEro COCTOSIHUS HEBO3ZMOXKHO cpa3y. CIIMIIIKOM MHOTO BCero HY»HO caenarsb! [Toatomy B
00513aHHOCTH PYKOBOJUTENS pa3pabOTKH MOTOKA CTOMMOCTH BXOJUT JEJICHHUE Ipoliecca pealn3aluy 3TON AeATeIbHOCTH Ha TAIbI.

Haubonee BakHBIM MOMEHTOM IpH pa3paboOTKe IUIaHa peaau3aluu OyAyIIero COCTOSIHUS SIBJIIETCS HE AyMaTh O TUIaHe Kak O croco0e BBEEHUS Cepru
texHosorui. [lnan cnemyer paccMaTpuBaTh Kak Mpoliecc pa3paboTKH CepUr IMOTOKOB, CBSI3aHHBIX C CEMEHCTBOM MPOIYKTOB. J[i1s TOro 4T00bI 3TO
CHIEIaTh, IONBITAUTECh PACCMOTPETH Ty NEATENBHOCTD KAaK «IIMKJIbI IOTOKOB CTOUMOCTH».

Cnez[yeT pasacinTb CXEMY 6y,I[YI_HCFO COCTOsIHHMA IMOTOKAa CTOMMOCTHU Ha CETMEHTHBI UJIW IUKJIBI, KaK 3TO OIMMMCAHO HUXXE U ITOKAa3aHO CIIpaBa:

Huxa 3apamero npouecca: [{ukir 3aaroniero mporecca BKIIFOYAST ITOTOK MAaTEPHAIOB U MH(GOPMAITUH MKy 3aKa3YMKOM H 3a/Ial0IIIM
HpOI_[eCCOM. 3TOT IIUKJII HE ABJIACTCA CaMbIM HOC.HG,Z[yIOH_[I/IM HpOI_[eCCOM Ha Hpe,Z[HpI/I}ITI/II/I. CHOCOGBI praBHeHI/IH 9THUM IIHUKIJIOM BJIUAKOT HA BCEC
MPEIIICCTBYIONIUE TPOIECCH B TOTOKE CTOMMOCTH.

JlonosHUTeIbHBIE HMKJIbI: [IpeaiecTByOmUM MPOLECCOM 3a/1al0IEro IIUKJIA SIBISIFOTCS LIUKIIBI TOTOKOB MaTepHaIOB U MH(POPMAIIMOHHBIX TTOTOKOB
Mexay cuctreMamu pull. To ecTh, KaxIblid cynmepMapkeT cucTeMbl pull B MOTOKE CTOMMOCTH OOBIYHO COOTHOCHUTCSI C OKOHYAHHUEM APYToTo IHKIIA.

Mo>KHO 00BECTH 3TH IUKJIBI HA CXCMC 6y,£[y1_I_I€I‘O COCTOAHMA OJIA TOIO, YTOOBI YBUACTH CCTMCHTBI TIOTOKA, KOTOPBIC COCTABIAIOT IIOTOK CTOMMOCTH.
Ot LHUKIIBI ABJIAIOTCSA OTJIIMYHBIM crmocodom JACICHUA NCATCIBbHOCTH IIO BBEACHNWIO CUCTEMbI Ha BBIIIOJTHUMbBIC YaCTH.

Ha cxeme Oynymiero coctosinust komnanuu Acme Stamping UMEIOTCS TP ITUKIIA: 3aJa0ITUH TIPOIIECC, IPOIIECC MMTAaMIOBKH M IMMOCTABIIMK (MTOKa3aHbI
Ha cTp. 107). YuuThiBast 5TU TpH UK, PYKOBOAUTENH Pa3padOTKH MOTOKA CTOMMOCTH JIJIsl IPOU3BOACTBA KPOHIITEHHOB ITOBOPOTHOTO KyJlaKa B
KOMITaHUH Acme, MOXKET Pa3AelIUuTh EeATeIbHOCTh M0 PeaTn3alii CUCTEMbI Ha 3TArbl IPU TTIOMOIIHU ITUKIIOB, KOTOPHIE MOTYT BBITJISACTh TaK, KaK 3TO
1okasaHo Ha crpanuue 110.

106



VIIPABJIEHUE
IMPON3BOACTBOM

[MofraBmuk Michigan

Iuka mocTaBIIMKA

Esxennesn
o

(TIOBTOPHBI
e Rananus)

nka

TToTox [

IIpumep nuKJI0B
MOTOKA CTOUMOCTH

uxa

HOT(:/\

IToTox

/\>|\

3aka34yuk

Muxa
3aj1a101ero
npouecca

107



ITanbl ACATECJIBbHOCTHU IO BBCACHUIO CUCTEMBI 110 CXEME 6yzlymer0 COCTOSIHMSI KOMIIAHUHU Acme

Huka 1: Huka 3apa0imero npouecca

3amaun:

o pa3paboTKa HEMPepPHIBHOTO IOTOKA C 3Talla CBApKH /10 3aBEpILEeHUs ATarna cOOPKHU (Y4acToOK)

o pabourie 31eMEHTHI 110 KOHIENIINY Kai/I3eH ¢ IEeNbI0 COKpAIIeHUs 0011ero BpeMeH! 1uKJa 10 168 cekyHa nin MeHee
o yCTpaHEHHUE BPEMEHHU Ha MepeHaNaIKy KPerneKHbIX YCTPOUCTB ISl CBAPKU

. COBEPIIIEHCTBOBAHUE BPEMEHHU 0€30TKa3HOM paboThl cBapouHoro anmnapara Ne2 no 100%

° paspaboTtka cucteMsl pull ¢ cynmepmMapkeToM roTOBOM MPOAYKIHH (YCTpaHEHUE TPa(hUKOB)

[

pa3paboTKa MapIIpyTOB IS TPAHCIOPTHOM CITY>KOBI MEXTy CyIepMapKeTaMU U Y4aCTKOM

Lenu:

o HaJIMYME 3a1aca rOTOBOM MPOIYKINUHU B CyliepMapKeTe 00beMOM TOJIBKO Ha 2 JTHA
o OTCYTCTBHE 3aI1acoB MEXJy pabOuMMH y4acTKaMHu

o paboTa yyacTka CHJIaMH TOJIbKO 3 paboumx (MpH TEKyIeM o0beMe crpoca)
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Huka 2: [lnka npouecca MITaMnOBKH

Sagaun:

o BBEJICHHE cHcTeMbl pull ¢ cyrepMapKeToM IITaMIIOBaHHBIX JeTajel (ycTpaHeHue rpaduka Jjs Mporecca MTaMIIOBKH)

. COKpallleHHE pa3Mepa apThH mTamMnoBaHHbIX Aetaned 10 300 (c 1eBocTOpoHHUM yripaBieHueM) U 160 (c mpaBOCTOPOHHUM YIIpaBICHUEM)
o COKpallleHle BPEMEHH TepeHala ki 000pyI0BaHU JJIsl ONlepalluii IITaMIIOBKU MeHee 4eM 10 10 MuHyT

Lenu:

o HAJIMYME 3araca MTaMIOBAHHBIX KPOHIITEHHOB B cynepMapkeTe 00beMOM TOJBKO Ha | JIeHb

o pasmep naptuii B o0beme 300 u 160 mTyk Mexay padoTaMu Mo nepeHanaaxke 00opy1oBaHus

Huka 3: [luka nocTaBmmMKa pyJOHOB

3agaun:

o pa3paboTka cucremsl pull ¢ cyrnepMapKkeToM CTaJbHBIX PYIOHOB
o BBEJICHHUE €KEHEBHBIX IIOCTABOK PYJIOHOB

Lenu:

. HaJIMYHE 3a1aca pyJIOHOB B CylepMapkeTe 00beMOM TONIbKO Ha 1,5 mHs
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ILli1al moTOKA CTOMMOCTH

Cxema OynyIiero coOCTOSIHUA MOKa3bIBAET HANPaBJICHHUE, B KOTOPOM BbI XOTUTE UATH. Tenepb He0O0X0IMMO pa3paboTaTh elle OJJUH TOKYMEHT:
€XKETOHBIN MJIaH MOTOKA CTOUMOCTU. DTOT IUIaH MOKa3bIBAET:

. TOYHBIN [TOITAIHBIN IUIaH JEHCTBUN CO CPOKAMU BBIIIOJIHEHNUS;
o U3MEPUMBIE LIETIH;
° YeTKHE KOHTPOJIbHBIC TOUYKU C pEaTbHBIMU KOHEYHBIMH CPOKaMH U (haMIIIUSMU TPOBEPSIIOIINX.

[lepBslit Bopoc, KOTOPbI 0OBIYHO BO3HUKAET MPH IJIAHUPOBAHUH JIEATEIHHOCTH 110 PEaTU3allii CUCTEMBI, COCTOUT B clieAyrolieM: «B kakom
MOPSZIKE CIIETyeT BBOAUTH AEATEIHHOCTh?» niH «I 1e HaunHath?» MBI ipeasiaraeéM OTBETHTh Ha 3TH BOIIPOCHI, PACCMOTPEB LIUKJIBI, 0003HAUYECHHBIC HA
CXeMe MOTOKa CTOUMOCTH OYIyIIEro COCTOSHUSI.

J151s TOro 4yTOOBI BHIOPATh HA4YaJIbHYIO TOUKY, MOKHO B3STh IIUKJIbI, B KOTOPBIX:

o Balll IEPCOHAJI XOPOIIO IOHUMAET MPOLIECC;

° BBICOKA BEPOSITHOCTH ycrexa (11 3aIycKa ABM)KEHHUS);

o MO’KHO IPEIOI0XKHUTh BBICOKYIO PE3Y/IbTaTUBHOCTh (OIHAKO CJIEIYET IIOMHHUTb, YTO B HEKOTOPBIX CIIy4dasiX 3TO BEIET K MCIIOJIb30BaHHIO
YUYacTKOB, JJIs1 KOTOPBIX TpeOyeTcs pelieHrne O0JIbIIOro KOJINYeCTBA OCHOBHBIX MPOOJIEM, YTO MOXKET IPUBECTH K KOHMIMKTAM C MPEIbIIYIIUM
KpUTEPUEM).
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Ecnu Ha cxeme Oyaymiero COCTOSIHUSI Bbl BBIIEIHIIN IIUKJIIbI, ©X MOKHO IIPOHYMEPOBATh B MOPSAIKE MPOBEACHUS B IJIaHE peain3auu (py MOMOIIN
KapaH/aila, Tak Kak Tuianbl MeHsroTcs!). OmHol u3 3G GEeKTUBHBIX CTPATETH SBIISIETCS HAYAI0 peau3alui JesITeIbHOCTH B IIUKJIIE TIOCIIETYIOIIIX
oreparuil «3aJaroniero npoiecca» ¢ MOCTOSHHBIM IEPEX00M Ha Mpe/iIecTByIone onepaunu. Lk 3aaaromiero mpouecca, KOTOpblili Hanbomnee
OJIM3KO PaCIONIOkKEH K KOHEUHOMY 3aKa34HKYy, JEHCTBYET B KAYECTBE BHYTPEHHETO «3aKa3unKa» U PEryIrupyeT 00beMbl MOTPeOHOCTEH B IUKIIAX
npenuiecTByromux onepaunid. [lo Mepe Toro kak MoToK B 3a/1a1011IEM IIPOLECCE CTAHOBUTCSI SKOHOMHUYHBIM U MOCTOSHHBIM, OYJyT BBISBISATHCS
poOJIeMBI B MPEAIIECTBYIOIIMX MPOIeccax, KOTOpble Heo0Xoaumo pemaTth. OIHAKO CTPaTETHsl «IBMKEHUS MO MPEAIIECTBYIOIINUM MpoIieccam» He
UCKJTIOYAeT OJHOBPEMEHHOIO BEJICHUS IEATEIHLHOCTHU 0 pean3alliy 3aa4 Oy IylIero COCTOSHUS B HECKOJBKHX ITUKJIaX MOTOKAa CTOUMOCTH.
Hanpumep, Mbl 9acTo BRIOMpaeM BapHaHT, B KOTOPOM HaYMHAETCS JESTEIbHOCTh, HAlIPaBJICHHAS HAa YMEHBIICHHUE pa3Mepa MapTUil 1 BBEICHUE

cucteMbl pull B II1KJIe MPEAIIECTBYIOMUX MPON3BOACTBEHHBIX MTPOLIECCOB, XOTS MbI BCE €I BBIIOJIHAEM TOUYHYIO HACTPOWKY HEMPEPHIBHOIO MOTOKA U

BBOJIUM IIPOLIECCHI PETYJIUPOBAHUS B LIUKJIE ITOCIEAYIOIIUX OIEpalii 3aJar0IIETO0 IIpoLecca.

B [UKJIC TIOTOKAa CTOUMOCTHU OYCPCAHOCTh, B COOTBCTCTBHU C KOTOpOﬁ, KaK MpaBUJIO, MOXKCT BBIIOJIHATHCA ACATCIBHOCTD IO COBCPIHICHCTBOBAHUIO

IIOTOKa CTOUMOCTH, ABJIACTCA OJHUM U3 croco0oB OTpa’KCHUA KIHOYCBBIX BOIIPOCOB AJIA pa3pa60TKH CXEMBI 6yzxy1uer0 COCTOSAHUA, IICPCUUCIICHHBIX Ha

cTpanuue 73.

B yacTHOCTH, 1€ATENBHOCTH M0 COBEPLUIEHCTBOBAHUIO LIMKJIA YACTO BBIIIOJIHAETCS B BUJE CIAEAYIOLIEH CXEMBI:

1. Pa3paboTka HepepBIBHOTO MOTOKA, KOTOPHIH ()YHKIIMOHUPYET Ha OCHOBE TAKTOBOT'O BPEMEHH.

2. VYcranoBku cuctemsl pull 11 ynpaBineHus IpoOM3BOACTBEHHBIMU MPOLIECCAMH.

3. BBenenue peryaupoBaHHs HOMEHKJIATYPbI.

4. IlpakTHueckoe MCIOIb30BaHNE KOHLEIIUN Kali3€H C LIE€IbI0 IOCTOSHHOTO YCTPAHEHUS IOTEPh, YMEHBILIEHUS Pa3MEPOB NAPTUH, COKPALLICHUS
00BEMOB 3aMacoB CyNepMapKeTOB U YBEJIIMYCHHUS IMana3oHa HEMPEPbIBHOTO MOTOKA.
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EctecTBeHHO, 4TO 3Ta OYEPETHOCTh OYJIET U3MEHATHCS B 3aBUCUMOCTH OT CUTYAIlUH, U Pa3InIHe MEXITY dTallaMUd MOXKET CTHPAThLCS B TOW CTCTICHH, B
KaKO¥M OHM JIEHCTBUTEIILHO TPOUCXO/ISIT B OJTMHAKOBBIN MTEPHOJT BpeMeHH. [laxke eclii 3TO TaK, TO MPEANOYTUTEIbHEE UMETh ATy OOIIYIO
MOCJIEI0BATEIbHYIO MO/IEINIb B T'OJIOBE 10 MEPE BBHIMOIHEHUS JEATEIbHOCTH C YUYETOM TOTO, UTO LEIH TUIaHa peaTn3aluy CTPOSITCS APYT Ha JpyTe.

3aueM OouepeIHOCTh pealln3alliy NepeunciieHa Boliie? Bo-nepBbIX, HENPEPBIBHBIN MOTOK JAAa€T BBICOKHE PE3YJIbTAThl B OTHOIIEHUH YCTPAaHEHUS IOTEPD
Y COKpAIICHHS] BpEMEHHU MTPOU3BOCTBEHHOTO KA. TakyKe 3TO caMblii TPOCTOHN ydacToK Jyuis Hadana padot. (He cneayer BBoauth cucremy pull, ecnu
BbI HE MO>KETE BBECTU HENPEPBIBHBIN MOTOK).

HenpepbIBHBII MOTOK ¢ MUHUMAJIBHBIMU IOTEPSIMU 0003HAYAET yCTpaHEHHUE MEPEPOU3BOICTBA, YTO 3aTeM 0003HAYAET, YTO BB IOJDKHBI (U MOXKETE)
CTaHIapTU3UPOBATH BaIIM 3JIEMEHTHI padOT TaKUM 00pa3oM, YTOOBI TPOU3BOJICTBEHHAS I€ATEIbHOCTh ObLIA MOCIIEA0BATEILHON 1 IPECKa3yeMoii B
COOTBETCTBHH C TAKTOBBIM BpeMEHEM. 3aTeM BaM MoHa1o0uTcs cuctema pull B kauecTBe cpeacTBa obecreueHus MPOu3BOACTBEHHBIX HHCTPYKIMMA 115
MOTOKA (a TaKk)ke YTOOBI CHATH BCIO OUEPETHOCTh MPOU3BOICTBEHHBIX MIPOIECCOB € 3aKa3uyMKa B cllyyae ¢ [IMKJIOM 3aJJaloliero npoiecca). M HakoHerl,
BaM MOTPeOyeTCs CUCTEMa PEryIMPOBAHUS HOMEHKIIATYPHI JJIsl 00eCIIeUeHUsI SKOHOMUYHOTO TIOTOKA KaX/IbIi pa3, KOra Bl IPOU3BOIUTE HECKOIBKO
W3/eJINi, TPOCTO NOTOMY UYTO OTCYTCTBHE CUCTEMBI PETYIMPOBAHNSI HOMEHKIATYPhI 3HAUYMT, YTO BbI BCE €€ CEPUITHO BBIITYCKAETE KOHCTPYKLIUH
pa3nuyHbIX u3aenui. Jlaxke ecau Bbl MPOUM3BOAMTE OJMH BUJ] MPOIYKIIMHU, BAM BCE PAaBHO HEOOXOAUMO PETYIUPOBATH IPOU3BOICTBEHHBIE OOBEMBI.

D70 3a7aeT NOCIEeTHUH KITI04eBOil Bonpoc: «Kakast 1edTelbHOCTh 0 COBEPIIEHCTBOBAHHIO MPOLIECCOB OyAET HEOOX0uMa I TOTO, YTOOBI TOTOK
CTOMMOCTH ITPOTEKAJ TaK, KaK 3TO YKa3bIBAaeTCs B pa3paboTaHHOH cxeMe Oyaymiero coctostHus ?» [Ipu ycnemHsIx pa3paboTkax HEpepbIBHOTO
MOTOKA, CUCTEMBI pull U cHCTEeMBI peryInpoBaHUs HOMEHKJIATYphI Oy1eT He0OX0JMMO H3MEHEHNE YPOBHEH MOATOTOBUTENBHBIX padboT. Hampumep,
IpeX/e YeM TOCTUYb BBICOKOH CTETICHH PEryJINPOBaHUS HOMEHKIATYPHI, OyIeT He00X0IMMO 00eCTIeYNTh BO3MOKHOCTH JJIs1 OBICTPOTO MPOBEACHHUS
pabot no nepenanaake. Vnu mpexe 4eM 0XKHUIaTh OT Y4acTKOB cOOpKH 3(pPeKTHBHOI pabOThI B COOTBETCTBUU C TAKTOBBIM BPEMEHEM, MPUAETCS
o0ecneunTh BEICOKHI YPOBEHD IEPBOHAYAIBHBIX MIPSAMBIX MOITHOCTEH U HaZEKHOCTH 000pynoBaHus. M Heo0X0IMMO H3MEHHUTH IPoLece ydeTa
3aKa30B.
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371ech CyIIeCTBYET UCTOYHHUK IS Apyroro nmoreHnuana npasuiaa Catch-22: Uto mporcXoauT B MEPBYIO OYEPEIb: ACSITEIBHOCTD 110
COBCPUICHCTBOBAHUIO 3TUX MMOATOTOBUTCIILHBIX MPOLECCOB UJIM BBCACHUC HCIIPCPBIBHOT'O ITOTOKA, CUCTCMBbI pull " COBCPIICHCTBOBAHNUC CUCTCMbI
peryaupoBaHus HoMeHKIaTypbl? KoHeuHo, 00a 3TH acriekTa B ONPEeICHHOM CTETICHH JIOJDKHBI pacCMaTPUBAThCS B TECHOM CBsi3H. OJTHAKO HAMH
GBIJIO BBISICHCHO, YTO C€CJIN €CThb COMHCHU A, CJICAYCT ABUTaThCA BIICPC B pCaln3aliuu ACATCIBHOCTU IO COBCPIICHCTBOBAHNWIO ITOTOKA U MTO3BOJIUTH
3THUM IpoIleccaM COBEPIICHCTBOBAHUS MTOTOKA YIPABIAThH peau3alueil MpoIeccoB 0 COBEPIICHCTBOBAHUIO BCIOMOTaTeIbHBIX MpolieccoB. MHaue,
MOKHO OECKOHEUHO padoTaTh, MPOCTO CTPEMSICH K COBEPILEHCTBY (M OKUAATH), YTOOBI MOIYYUTh BHICOKHI YPOBEHBb MOKa3aTeIei TeXHOIOTHUECKUX
npoueccos. Crenyer n3berars omMOKU: HE CIEAYEeT 3aCTPEBATh Ha ACSITEILHOCTH MO COBEPILIEHCTBOBAHHUIO IIPOIECCOB!

[Tocne Toro kak ornpenaeneH 0a30BbIi MOPSIOK, B KOTOPOM Bbl XOTHTE PEATU30BbIBATH 3JIEMEHTHI MPECTABICHUS O OyIyIlIEM COCTOSHUH,
PYKOBOJUTEINb Pa3pabOTKaMH MOTOKA CTOMMOCTH JOJDKEH UX 3aIMCaTh B €KETOHBIHN TJIaH TOTOKAa CTOMMOCTH. BH/T TJTaHa OTOKA CTOMMOCTH MOKa3aH
Ha puMepe KoMmnanuu Acme Stamping Ha cienyrouieit crpanuiie. [1nan mokaxercst 3HaKOMbIM TEM, KTO ObLT 3aHSAT B I€ATEIHHOCTH 110 BBOAY B
JEHCTBHE MOUTUKHA KOMITAHWH, WU TUIAaH MOKET BBITJISIIETh Kak BapuaHT rpaduka ['anTa.
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Jara: 2 ssuBaps 1998 rona NOAINMUCH
Hauanpaux Bap6 Cmur . PykoBoautens ITpodcoro3 | Koncrpykropckuii Texuuueckas
exa: EXEI'OJAHBIA IIJIAH IIOTOKA CTOUMOCTHA TIPEIPHATHS oTzen ciyx6a
Pyxk. paspaborku | ITox JJoy
MIOTOKA
CTOUMOCTH:
3anaun Oukn | 3apauyun noroxa | HEJIb OTBeTCTBEHHBII CooTBeTCTBYOLIHUIH Kontpoas rpadpuxa
cemeiicTBa MOTOK | CTOMMOCTH (m3mepumast) EXEMECAYHBINA TPA®HAK HA 1998 TOJ] NepPCOHA U
NPOIYKTOB a pa3penieHus
CTOMM 2134 6|7 |89 (101112 Iposepsio- Hara
ocTH i
IToBBICUTE 1 * HeNpepbIBHbIH HYJIEBBIC 00BEMBI
penTabenbHOCT | 3ajaro | TMOTOK € ydacTka HE3aBEpPILICHHOTO >
b i CBapKH-COOPKH TIPOU3BOJICTBA
KPOHIITEIHOB mpoue * Kaiinsen fio 163
CeK. < 168 cek. Bpems >
IIOBOPOTHOTO cc * yeTpaneHHe p—
KyJlaka BPEMEHH
NepeHaNaiky Ha <30 cek. Bpems
ONepalMy CBapKU | IepeHalIaKu
* Bpemst
6e30TKa3HOM 100% -
paboTsI
CBapO4YHOT'O
anmapata Ne 2
* cucrema pull
IS TOTOBOM 2 nus FG +
HPOAYKIUU
* MapIIPyTHI U rpauK CHCTEMBI
TPaHCTIOPTHOU pull
CITy kOBl
2
mram | * cucrema pull 00BeM 3anacon
MOBKa | I IIpouecca Ha 1 nens +

MITaMIIOBKHA

* mepeHanaika B
nporecce
IITAMIIOBKH

rpaduk cucteMsl
pull

pa3mep napTuu
300/160 mr.
BpeMs
NepeHaIa Ky <
10 MuH.
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[Tponomxkenue TabIUIIbI

[Hara: 2 sBaps 1998 rona HOAINNCH
Hauanpnux Bap6 Cmur ” PykoBonutens IIpodcoros | Korcrpykropekuii Texnuyeckas
uexa: EJKETOJJHBIN MJIAH MOTOKA CTOUMOCTH ———— otzen cayx6a
Pyk. paspabotku | Ilon oy
MOTOKA
CTOMMOCTH:
3apaun Oukn | 3apaum notoxa | HEJIb . OTBeTCTBEHHBII CooTBeTCTBYIOLIHUIA Kontpoas rpadpuxa
cemeiicTBa MOTOK | CTOMMOCTH (u3mepumasi) EXKEMECSYHbBIU T'PA®UK HA 1998 'O NnepcoHal u
NPOAYKTOB a paspeneHust
¢roum 2 (3|4 6|7 (89101112 TIposepsio- Jara
oCTH i
3
mocra | * cucrema pull ©XKEIHEBHBIE _1y
BIIMK | JUISL PYJIOHOB C MIOCTaBKH U
€XeTHEBHBIMH 00beM pyJIOHOB
MOCTaBKaMM Ha< 1,5 musy
npecca
CemeiicTBO NPOYKTOB: Kpounmreiinbi

MOBOPOTHOI'0 KyJjlaKa
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Kak BbI mOHMMaeTe, KIIOYEBBIM HAIIPABICHUEM TIPU Pa3padOTKe BHIMOJIHUMOTO €KErOJHOTO IJIaHa MOTOKA CTOMMOCTH SIBIISIETCSI BBEICHHUE ITOTO
IJIaHa B CTAaHJAAPTHBIA OM3HEC-TIPOIIECC, OCOOCHHO B MPOIIECCHI COCTaBICHUs Oro/KeTa. Henmb3s yTBep)kKIaTh Iii1aH pacupeieleHus JEHEKHBIX CPEICTB
0e3 miaHa oToKa ctTouMocTu! ITo 0bIerdaeT mporece JUist 00eUX CTOPOH — 3aMpalIiBAIONICH U YTBEPKAAIOIIEH — MTOCIIE TOTO KaK KaxIbIi
MIPUBBIKAET UCIIOIH30BATh ATOT METO/ (CXeMa IMOTOKA CTOMMOCTH B POJIH «CPEICTBA KOMMYHUKAIIHH»).

Takoke exXeroHbIi TUIaH MOTOKa CTOMMOCTH MOKHO MCIIOJIB30BaTh JJIS OIEHKH IMPOU3BOJICTBEHHBIX MOKA3aTeNel eXEKBAPTAIbLHO WIH €KEMECIIHO B
KaueCcTBE KIIFOYEBOI0 METO/1a aHalln3a pabounx xapakTepucTuk: «[IperocTaBpTe cxeMy MOTOKa CTOMMOCTH OYAYIIET0 COCTOSIHUS C UCTHHHOMN OLIEHKOMN
JOCTUTHYTBIX PE3YJIbTATOB KAXKIBINA TPH MecsIa». Mbl BKIIFOUHIIA TpuMep (GOPMBI aHATM3a TOTOKA CTOMMOCTH Ha cieayromen crpanute. [Ipexne yem
MIPOBOANTH aHAJH3, PYKOBOJIUTENb Pa3pabOoTKH MOTOKA CTOMMOCTH JOJIKEH YECTHO OLICHUTh KOXKAYIO 33/1a4y TUTaHA Pealli3allii TaK: B COOTBETCTBUU C
nensto (0), Hebonbinoe orcraBanue (A) uin HeyAadHbId pe3ynbrat (X).

Kitouom k 3ppexTHBHOMY MPOBEACHHUIO aHAIN3a JOCTUTHYTHIX PE3YyIbTaTOB SIBISETCS «yNpPaBICHUE UCKIIIOUEHUSIMU». TO €CTh, BO BpeMs IIPOBEACHUS
aHalM3a He cienyeT (POKyCHpPOBATHCS Ha TOM, YTO OBLJIO JOCTUTHYTO. BMecTo 3TOTO ClienyeT oOpamiaTh BHUMaHUE Ha BOMPOCHI CO 3HAKOM X U, €CITU
OCTaeTCs I0CTaTOYHO BPEMEHH Ha COBEILIaHUH, BOIIPOCHI O 3HaKOM A. {715l KaX/10T0 U3 ATUX BOMPOCOB, OTCTAIOLIUX OT rpaduka, pyKOBOIUTEIb
JOJKEH CIIPOCUTH y PYKOBOAMTENS Pa3pabOTKH MOTOKA CTOMMOCTH: «UTO BaM HEOOXOIMMO ISl TOTO, YTOOBI TOT BOIPOC COOTBETCTBOBAN rpaduKy?»
3aTreM pyKOBOAMTENIb MOKET OKa3aTh 1IeJIEBYIO OJIACPHKKY, €CIIH 3TO HEOOXOAUMO.

Llesnpro IpOBEICHNS aHAIM3a TIOTOKA CTOMMOCTH SIBJISIETCS TO, YTO MBI Ha3bIBAEM «METOJIOM IPOO ¥ ONIMOOK Ha OCHOBE aHAIIH3a IIaHa», KOTOPBIil
OTHOCHUTCS K CIUSIHHIO JIBYX IMPOTHUBOIIOJIOKHBIX MBICIUTEIBHBIX MPOIECCA: «IJITAHUPOBAHUS» U «METOa MPOO U oIrO0K». «MeToa mpod 1 onmboK»
yKa3bIBaeT Ha PU3HAHKUE TOTO, YTO BCSI ACATEIBHOCTh HE OyJeT MPOXOIUTh TaK, KaK 3TO 3aIIAHMPOBAHO, H KaKOW (paKTHYECKUIA TOJIC3HBIH OBIT
MOYHO MOJTYYHTh U3 omrOok. Ho mpolece «ruiaHupoBaHus» yKa3bIBaeT, 4YTO OOBIYHBINA CTHIIb IOMYCTUTEILCTBA M MIPUHIIMIT METO1a TPOO 1 OmrO0K
«J1aBaiiTe mompoOyeM 3TO Ha CIIeIYIOIIEM dTare», He IIpHeMIIeMBbl. JlesTeIbHOCTh JOKHA OBITh HAaIlPaBJicHA Ha BHIITOJHEHHE IUTaHa, TaKe €CITH MbI
3HAEeM, YTO IJIaH OTOKA CTOMMOCTH W3MEHUTCS U MOJYYHT JIPYTroe Pa3BUTHE B TeUeHUE roaa. OTKIOHEHHUS OT IUIaHa TIIATEIbHO PaCCMaTPUBAIOTCS U
HNPUHAMAIOTCS TOJIBKO T10CJIE TOT0, KOT/[a IIPOOHBIE UCIIBITAHUS TOKA3aJId, YTO TUIaH OyJIeT He MEHee ONTUMAIBFHOT0. DTO 00eCIeYHBaeT HAININE
JAMCIUILTHHBI, KOTOPast HEOOXOAMMa ISl IOCTH)KEHHSI COBEPIICHCTBOBAHUH MPOIIECCOB.
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BrI MOkeTE O CBOEMY YCMOTPEHHUIO BKJIKOYATh WM HE BKIIFOYATh €KEKBAPTAJIbHbBIA aHAJIN3 MOTOKA CTOMMOCTH B MPOIECC aTTECTAllUH ITEPCOHAIA.
[TpenmyIiecTBOM BKIIFOUEHUS TAKOTO TUIAHA SIBISIETCS TOT (DAKT, 9TO 1) TUTaH SBISETCS XOPOIIMM CPEICTBOM JIJIsl OLIEHKH pabovrX moKa3aTenei, 2)
HHUYTO TaK XOPOIIO HE CIEIUISET MPOIECC, KaK €ro CBSI3b C aTTECTAllUe — U, CIIEI0BATENbHO, ¢ 3apruiaToil. OgHAKO HEAOCTATKOM MPU 3TOM SABJISETCA
TO, YTO KIIFOUOM JIJIsl BBEICHUS IMKIUMIHON paOOTHI IS aHATTM3a HEMPEPHIBHOT'O TEKYILIETO COCTOSHUS/OYIYIIEro COCTOSHUS SBISIETCS 00eCIedeHIe
YECTHBIX U arpeCCUBHBIX TCHJICHIIMHN B ONPECICHUH LIEJIel U TpoBeAeHUN OlleHKHU. [Ipu CBsI3M ¢ aTTecTanuei AesTeIbHOCTH MEPCOHAIA MIIAHBI
OyIyIIero COCTOSIHHSI MMEIOT TEHCHIIMIO CTAHOBUTHLCS MEHEE arpeCCUBHBIMHU, a OIICHKH JIOCTUTHYTHIX PE3yIbTaTOB 00Jiee BBICOKUMU.

n MOCJICAHUM IPCATIOKCHUCM SBJIAACTCA TO, UYTO daHAJIM3BI ITIOTOKOB CTOMMOCTH CJIICAYCT NPOBOJUTHL B MPOU3BOJACTBCHHLIX LICXAX IMPU MPOXOKIACHUN
IIOTOKa.
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Jlara: NOJAINMUCH
Havanpauk
nexa: AHAJIN3 IIOTOKA CTOUMOCTH
PykoBoaurens
pa3paboTku
MOTOKA
CTOMMOCTH:
3AIAYHN MUK 3AJAUN N YCJI0OBUs
I J N3MEPUMAS | BBIIIOJIHEHU OIIEHKA OCTABIHIUECS ITPOBJEMBI MHEHUS U UAEA JJI5 3AJIAY
YPOBHSI noT HEJIb s HACTYHAIOIIEI'O T'OJA
NPEANPUAT | OKA JAEATEJBHOC
nus CTO T
MO
CTU

CemelicTBO NPOAYKTOB:

O = B COOTBETCTBHUH C LCJIbBIO A = He00JIbIII0Oe OTCTABAHUE X = Heylla‘lﬂblﬁ pe3yiabTar
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CoBepllieHCTBOBAHNE MOTOKA CTOMMOCTH OTHOCUTCH K c(pepe 0TBETCTBEHHOCTH PYKOBOAMTe el

Kak 6bU10 OTMEYEHO BBIIIE B HACTOSIICH paboTe, COBEPIICHCTBOBAHUE MIOTOKA CTOUMOCTH OTHOCHUTCSI, B OCHOBHOM, K C()epe OTBETCTBEHHOCTH
PYKOBOJICTBA. PykoBoaHTEM JOIKHBI TOHUMATh, YTO UX POJIh 3aKITIOYACTCS B BUACHUH OOIIETO IMOTOKA, pa3paboTKe BUICHUS COBEPIICHCTBOBAHHOTO
SKOHOMHYHOTO MOTOKA Oy IyIIero Nepuoja U ypaBIeHUH pealn3alieil 3Toi e TeIbHOCTH. DTy eATeTbHOCTh HENb3s IeJIeTupoBaTh. MOXKHO
pacrpeneNuTh MeKAY JTMHEHHBIME PYKOBOIUTENSIMU paOOThI, HANIPABJICHHBIC HA YCTPAHEHHE TIOTEPh, HO TOJIBKO PYKOBOACTBO HMEET BO3ZMOXKHOCTh
BUJIETH OOIINI TIOTOK 110 MEPE €ro MPOXOXKACHUS Yepe3 BCe MoApasieseHust U GyHKINOHATIbHBIE eqUHHIIBI. OCHOBBIBAsCh Ha HAIIEM OOIIEM OIBITE
paboThI B OOJIBIIOM KOJMYECTBE KOMITAHUH B Pa3IMYHBIX OTPACIISX MPOMBIIUICHHOCTH B TEUECHHUE MOCIISIHUX MSATHAIATH JIET, MBI MOJKEM TBEPIO
3asiBUTH, YTO HEOOXOIUMO CIEIYIOIIEE:

> [TocTosiHHAs 1EATENBHOCTD, HANIPaBJICHHAs HA YCTPAaHEHHE TIepENpOU3BOCTBA. Ec ycTpaHUTh Iepenpon3BOJICTBO, IIOTOK OYAET IPOXOAUTh
UHTEHCHUBHO.
> TBepaoe yoexxaeHue, 4To IpUHIUITBI CUCTEMbI Lean MOXHO alanTHpOBaTh JJIsl pabOThI Ha BallleM MPEAIPUATHH, YTO JOTOIHACTCS KeJTaHHEM

mpo0OoBaTh, OMMOATHCS K YIUTHCS.

To, 94TO BBI HE YACTO CIBIIINTE, - 3TO MYTh HA OCHOBE P00 1 ommboK, kotopsiid mpomen Tanuan Ono (Taiichi Ohno), korga oH paccMaTpuBa CIIOCOOBI
yCTpaHEHUSs TePerpOr3BOJICTBA B HAUMHAIOIIEH CBOIO JIeATeNbHOCTh Kommanuu Toyota Motor Corporation. BoinbIIMHCTBO OIMIHOOK MTPOCTO MPUXOIST
C YY9aCTKOM IPH BBEJCHUU U3MEHEHUH B TEXHOJIOTUU MAacCOBOTO MIPOM3BO/ICTBA, YCTAHOBJICHHBIC JOJIT0€ BpeMs Ha3aa. Eciu BRIIOTHSTE eI TeTbHOCTD
MPABWIIBHO, TO KaX/IbII MOAXO0A OyIeT MPUOIMKATh K IIeNTH U T00ABIIATH OMbITAa K BalluM 3HaHUSM. [10100HOE MOBTOpEeHNE ACWCTBUM SBIISETCS
OOBIYHOM YACTHIO JIIOOOH EATEIFHOCTH 110 pealn3alluy CUCTeMbI Lean, v yCIienHbIe pe3yabTaThl OyIyT MOJTYYEHBI TEMH, KTO TBEPJIO HAMEPEH JINIHO
BBITIOJIHATH BCE pa6OTI>I, HCCMOTPA Ha NPCUATCTBUA.
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PykoBoauTenu AOMKHBI OCBALIATE BPEMs M pEalIbHO M3y4aTh 3T METOJIbl JUYHO — U3y4aTh 10 TOTO MOMEHTA, KOIJla CMOT'YT (DaKTHYECKH
o0y4aTh STUM METOAaM. 3aTeM PYKOBOJIUTENH JOJKHBI (PaKTHUECKH YUUTh 3TUM METOJIaM, U He B KJlacce, IIIaBHBIM 00pa3oM (XOTsI JOIHKHO
OBITb MECTO JIJIs 3TOT0), a B €K€HEBHOM B3aMMOAECHCTBUY C IOJYHHEHHBIMH.

Ha 11060M ypoBHE OT HCTIOTHUTENHHOTO JUPEKTOPA KOMIIAHUU JI0 HadaJbHUKA MPOU3BOJICTBEHHOTO I1€Xa CJI0BA M MOCTYIKUA PYKOBOIUTEIEH
JOJKHBI HACTPAUBaTh Ha CO3JJaHNE YKOHOMHYHOTO IMOTOKA cTouMocTd. CHUcTeMa MpocTo He OyaeT padoTaTh, €Cliv €il yAenseTcss HECKOIBKO
MUHYT Ha €KCHEICIbHOM COBEIIaHUH NepcoHana. Cucrema 0JbKHA OBITh YaCThIO €KETHEBHOM JeaTebHOCTH. CreayeT MpakTUKOBATh
MCIOJIb30BaHNE KOHIICTIIIMH COCTABIICHUS CXEM, KOTOpas MpeJCTaBlieHa B HACTOAIICH paboTe, 10 TeX Mop, MOKa 3Ta CXeMa He CTaHeT
WHCTUHKTUBHBIM CPEJICTBOM KOMMYHHKAIIUH.

Bawm nmonanmo6uTcs cnoco0 BOBJICUECHHS TIEpCcOHAa IS CJASA0BaHMS Balllel JTMHUU PYKOBOJCTBA O€3 0XKHIaHMS BaIIETO yIPaBICHUS HMH.
Mo>xHO HauaTh ¢ OOpaIlleHHs] BHUMAHUS Balllell OpraHu3aiiy Ha OTHOCUTEIbHOE HEOOIBIIOe KOJIMYECTBO ONPEACTICHHBIX 3aa4 (Hampumep,
yIpaBJICHUE TIPH MIOMOIIN CXEM ITOTOKOB CTOMMOCTH). DTOT IIPOIIECC MOKET OBITh MIPU3HAH B KAYECTBE TOJUTUKH KOMIIAHHUU.

ITocTenenHo, cnenyeT NepexoauTh K CUCTEME YIIPABIEHHS HA OCHOBE OJUTUKH, KOTOPas ABJISIETCS Topa3o 6osee AMHAMUYHBIM IIPOIIECCOM, KOTAa
OoJiee HU3KUE YPOBHH OpraHU3alliy MPUHUMAIOT y4acTue B (pOpMUPOBAHUH MOJIMTHKH, A TAKKe ee BhlnmosHeHUH. [1o mepe Toro kak cucrema Lean B
OpPraHM3alMM YKPEIUIAETCS, Bbl YBUANTE, YTO MOJIUTHKA HAYMHAET MOSABIATHCS OT B3AUMOACUCTBHS Pa3IMYHbBIX YPOBHEH OPraHU3ALAH, a HE TPOCTO OT
IIPUYMH, YKa3aHHBIX BBILIE, KOTOPBIE CIEAYET BBOIUTH (CM. HUXKE).

>

ObecnieueHre HEMOCPEICTBEHHOM ONEepallMOHHOMN eI TETbHOCTH, a HE JIeSITeIbHOCTH «CaMOyIpaBisieMbIx Opuraz». [lox «obecneuennem
HENOCPEACTBEHHOM ONEPAllMOHHON IEATEIBHOCTH» IIOHUMAETCS TO, 4TO: 1) BCE «HENMPSIMBIE» ONEPALMH CYUTAIOTCS «BCIIOMOTraTEIbHBIMU» JJIS
NpSIMBIX orepanuii; 2) paboTa BCnoMoraTenbHbIX onepaluii (ynpasieHue IpOr3BOICTBOM, IIPOBEPKA, PYKOBOIUTENN OpHUraj, TpaHCIIOPTHBIE
CIIyKOBI, CITyKObl TEXHUYECKOTO 00€CIIeYeHus], yCTpaHeHHEe Po0sIeM) TOJIKHBI ObITh CBSI3aHbI C TAKTOBBIM BPEMEHEM M BPEMEHEM L1ara
NPSIMBIX OTEpaLuii, KOTOPBIE JOOABIAIOT CTOUMOCTH H3/IETHSIM.
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Hac nocTostHHO yuBIsSieT peakius, KOTOPYIO MbI
MOJy4aeM IIPU NOCEUIEHUH KOMITAaHUH, KOTa Hayra/
MBI BEIOMpaeM J1r000€e U3eNHe U 3aaeM IPOCTOM
Bonpoc: «KTo HeceT OTBETCTBEHHOCTH 3a 3aTPaThI,
KauyecTBO U CBOEBPEMEHHOCTh MIOCTABOK ATOTO
n3a€JI1uA C HA4aJIbHBIX 3TAIllOB JO 3Talla TOTOBOH
MPOAYKIIAH 7>

OOBIYHO OTBET TaKkoM: «TpaHCIIOPTHAS CITyX)0a
OTBEUAET 3a MEPEMENICHHE JeTalleh MEXKTY
MIPOU3BOICTBEHHBIMH dTallaMH; HA4aJIbHUK IeXa
MITaMIIOBKH OTB€YACT 3a BBIIIOJIHCHHUE CBOCTO
rpaduka; HaYaJIbHUK 1IeXa CBAPKU OTBEYALT 32
BBITIOJTHEHUE CBOCTO rpa(bHKa; OTACI OTTPY3KU

Ecnu MbI XOTHM, 4TOOBI OIIEpaTOPBI PA0OTAIN B COOTBETCTBUH C TAKTOBBIM BPEMEHEM, MBI
JIOJKHBI YIIPABIIATh B paMKax 3TOro TaKTOBOro BpeMeHu. Hanpumep, cipocute cebdst: «Moxer
JIM MOSI BCTIOMOT'aTeNbHasl OpraHu3aIys (Ciry>k0a TEXHUYECKOTO 00CITyKHUBaHUS, Ap.) YCTPAHATh
IpO0JIEMBI, KOTOPBIE BO3HUKAIOT y IPOU3BOICTBEHHBIX PA0OUYNX B paMKax TaKTOBOI'O
BpeMeHM ?» Eciin 0TBET «HET» (KOTOPBIN 3BYUYUT IPAKTUYECKH BCETAA), TO Ballla OpraHU3aLus
HE TOTOBA JUIsl BEIEHUS IPOU3BOJCTBEHHON ACATEIBHOCTH B COOTBETCTBUU C TAKTOBBIM
BPEMEHEM.

> M3meHeHne opraHu3aioHHoro (oKyca ¢ moapasieieHuii Ha paboyre IpyIIb.

> B dbynkuuu «pykoBoguTens pazpaboTKH MOTOKA CTOMMOCTH» BXOIAUT PYKOBOACTBO
MEPCOHAIIOM, BBITIOJIHSAIONIMM MPOIECCHI, HE TOJIBKO MPOU3BOJACTBEHHOTO XapakTepa, HO
Y BCEX BUJIOB XO3SIMICTBEHHOM AEATEIBHOCTH. TaKXke OH OTBEYAET 3a MIOKA3aTeu 3aTpar,
Ka4yeCTBa U MOCTABOK MPOAYKIIMHU B TEYEHUE TEKYIIETO COCTOSHUS, COCTABIISIET CXEMBbI 1
PYKOBOIUT peain3alfei qesTeIbHOCTH, HallPaBIIEHHOW Ha JOCTHKEHHE OYIyIIero
COCTOSTHHS.

> CrnenuanucTsl, U3y4aroIue CUCTEMY SKOHOMUYHOIO IPOU3BOACTBA, MOTYT IIOMOT'aTh
PYKOBOIUTEISM Pa3pabOTKH MOTOKA CTOMMOCTH BBISIBIISTH MIOTEPH U BBOAUTH
COOTBETCTBYIOIIME CIIOCOObI, HEOOXOAUMBIE /1711 YCTPAHEHHUS IPUYUH MOTEPb.

B Havane gestensHOCTH OOJBIIMHCTBY PYKOBOJIUTENEH pa3pabOTKU MOTOKA CTOUMOCTH U
YJIeHaM UX TPYII MOXKET 0Ka3aTh MOMOIIL HEOOIbIAs OISl TEXHUYECKON TOIICPKKU B TENSIX
oTpesieNieHUs] X BUJICHUS, BBEICHUS U COBEPIICHCTBOBAHHUS HEMPEPHIBHOIO MTOTOKA, 3aITyCcKa
HEMPOJOHKUTEIHHBIX pa0doT MO MepeHanaaKe 000pyI0BaHNS, BBEACHUS CUCTEMBI
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OTBEYAET 332 CBOEBPEMEHHOCTh IMOCTABOK pull, perynupoBanue rpaduka u T.4. OgHaKO ClIeNUANTHNCThI, U3ydarolue cuctemy Lean,
10001001 0%19101202 60 Di (U R (ORI 1o kNN (92020 00101017 63:10)i (0: ()Y@l /1OJKHBI OBITh HACTABHUKAMU, a HE (DAKTHUECKU PEaTU30BbIBATH JIEATEIHHOCTD, a TAKIKE
OTBEYAEeT 3a pa3paboTKy rpaduka Juist KakI0ro JOJKHBI UMETh YeTKHE 3aJ1auu 0 Mepeiaye BCero CBOEro omnbITa paboThl 1o cucreme Lean
(D' R CURERI G R GLE Co N LRGSR NN D YKOBOIMTENIO pa3pad0TKH MOTOKA CTOMMOCTH M IPYTHM KaK MOYKHO ObICTpee.

YTOOBI KOJIMYECTBO JAeEKTOB OBLIO HUKE

MaKCHMaJIbHOTO JTOMTYCTUMOTO YPOBHSA U ...» Y6enureck, 4TO rpymma 1mo peaau3anuu cucreMsl Lean gaktudecku paboTaeT B

Kopoue roBopsi, HUKTO HE OTBEYAET. MIPOU3BOJICTBEHHBIX YCIOBUSX, YIIPABIISS U3MEHEHUSIMH, HCIIONB3YSI «IPAKTUICCKUE» TIOIX OB
K pelieHuto nmpooeM ¢ obparieHueM BHUMaHUs Ha (aKTHIECKUE TOTPEOHOCTH OPTaHU3aIlud 1
3aka3umka. Taxke ciemyer yoeauThes, 4TO TpyIIa 1Mo peaau3aluy CUCTeMbI Lean moMmoraer
MIPOBE/ICHUIO BCEX XO3SHUCTBEHHBIX OIEPAIAii, HE TOJLKO MPOU3BOJICTBEHHBIX MPOIECCOB.

PykoBoaCTBO BBICIIEI0 3BeHA

PykoBoauresn PykoBoanrenn PykoBoanrein Cneumajucrsl,
pa3padoTKu MOTOKAa pa3padoTKH MOTOKAa Pa3padOTKHU MOTOKA <«—» HM3yYalluue CHCTeMY
CTOMMOCTH CTOMMOCTH CTOMMOCTH Lean

CnenmanucTel, M3ydarnme cuctemy Lean, o0ecredynBaloT MOAJAEPKKY MepCOHANa, 3aHATOTO B Peau3aIlu ACSTEIPHOCTH, U OTYUTHIBAIOTCS
PYKOBOJICTBY BBICILIETO 3BEHA.
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IIpumeyanue

EnnHCTBEHHBIM c1IOCOOOM, KOTOPBIH ObLI BBISIBIEH HAMU U1 (PaKTHUECKOTO N3y4EHHUs] METOJIOM cUcTeMbl Lean, sBisieTcs NpUMEHEHHE TEXHOJIOT Uit
CaMOCTOSATCIIBHO HA IMPAKTUKC C HE3HAYNUTEIIHLHOMN I[OHGﬁ y4acCTHsd HACTABHHUKOB. Ml YBCPCHBI, 4YTO 3TO 3a4BJICHUC CIIPABCAIINBO JIS1 OOJIBIIMHCTBA
pykoBogutenei. Tparenus 3aKir0o4aeTcst B TOM, YTO MHOTHE PYKOBOJMTEIHU XOTAT YAEPKAaTh dKCIIEPTa-KOHCYJIBTAHTA ISl PELICHUS
HCTMMOCPCACTBCHHBIX HpOGHGM 0e3 HGO6XOI[I/IMOCTI/I AKTUBHOI'O JIMYHOT'O Y4aCTHUs B 3TOM. KOHG‘-IHO, OHHU O6Hapy)KI/IBaIOT, 4TO HUKOrJa HC CMOT'yT
PELIUTb CBOM NMPOOJIEMBI CAMOCTOSTENBHO U YAaCTO MOMNAAAI0T B CIIUPAIBHYIO 3aBUCUMOCTh OT KOHCYJIbTaHTOB. CKaKuTe 3TOMY Her!

° Hogerit Habop mokazareneit paboThl 1151 pabovrX TPYII, KOTOPhIE HAITPaBJICHBI Ha COKpAIICHUE BPEMEHHU TPOU3BOACTBEHHOTO ITUKIIA,
TJIOMIAJIEH, NESITEIbHOCTH, AS(EKTOB U MPOMYIIEHHBIX CPOKOB ITOCTABKH U HE SBJISTFOTCS TPAJAUIIMOHHBIMUA (DMHAHCOBBIMHU TTOKA3aTEISIMU IS
y4eTa UCTIOJIb30BaHUSI OCHOBHBIX CPEJICTB U MOKPBITHS HAKIJIAIHBIX PACXOOB.

B pabounx nokasaressix 10JKHA OBITh MPEICTaBlIeHa coiepKaTeNbHas HH(OopMaIHs Uil yIipaBleHus onepaiusyMu o cucreme Lean. Taxoke paboune
IIOKA3aTeI He JOJDKHBI YMEHBIIATH TPOU3BOAUTENIBHOCTS Lienel cucteMsl Lean. K coxxanenuto, TpaguIMOHHBIE CUCTEMBI U3MEPEHHS HE IIOMOTAIOT
IIPU TIOTIBITKE UX MIPUMEHEHHUS B YIIPABICHHUH SKOHOMHUYHBIM TOTOKOM CTOMMOCTH. B KOHIIE KOHIIOB (TOMHUTE, YTO HAIIEH LENbI0 JOIHKHO OBITh
COBEPLICHCTBOBAHNE IIOTOKA), KAKOE BIIMSIHHE HA IIOTOK MOTYT OKa3aTh IIOKA3aTEeNH, KOTOPhIE MOAYEPKUBAIOT TAKUE XapaKTEPUCTUKH KaK
HCIOJIb30BaHUE 000PYIOBAHMS UM TPYIOBBIX PECYPCOB M HAKJIaIHBIX pacxonoB? OTBET: HEraTUBHOE BIMSHUE!

K COKaJICHUTIO, TOJIBKO HCKOTOPBIC U3 HAC HAXOAATCA B ITOJIOKCHUU, NAIOIICM BO3MOKHOCTD OTKA3bIBATHCA OT TPAAUIIMOHHBIX q)HHaHCOBBIX
MoKazaTesei (B KOTOPBIX - OTJIMYHBIA TPUMED MOKa3aTessl, yMEHbIIAMIETro 3G ()EKTUBHOCTD - 3allachl paCCMAaTPUBAIOTCS KaK OCHOBHBIE CpeCTBal).
O,Z[HaKO YTO MbI MOXXEM JCJIATh — 3TO OMPCACIIATD, I-ITO6I:.I 9THU MMOKA3aTCIIN, KOTOPLIC OGGCHG‘-II/IBaIOT HaM HEMHOI'O IIOMOIIIHX HUJIM COBCEM €€ HC
00ecreunBaoT NMPH SKCILUTyaTallu HAIIUX MPEINPUSITHA, HE MEIIaId HalllUM CIIoco0aM YIpaBJIeHUS PEANPUATHIMU.
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[TokazaTenu cucremsl Lean niis paboymx XxapaKTEpUCTHK JIOJDKHBI COOTBETCTBOBATH CIICIYIONTUM MTPUHITUTIAM:
Ipunmun 1: TTokazaTenu MOJDKHBI BBI3BIBATH HEOOXOIUMYIO ACATEIHHOCTD JIMHEWHBIX MTOIPa3/ICICHHI.
Hpunnmn 2: TlokazaTenu K0KHBI 00ecTieunBaTh HHPOPMAIUIO /17151 BHIHECEHUS PEIICHU PyKOBOIUTENISIMU BEPXHETO 3BEHA.

Mpunmun 3: Ipunnun 1 npeBocxoaut 1o BaxHoCcTH [Ipunmmmn 2.

B nononHeHne K TOMy, 0 4eM CKa3aHO, 37€Ch MPEICTABIICH OJMH XOPOIIUH MTOKa3aTellb SKOHOMUYHOTO TIPOU3BOJICTBA JIJIsl JTFOOOTO TPEITPUSATHS:
«/locTuraercs 11 npon3BOJACTBEHHAS 11€J1b, OCHOBaHHAsl HA TAKTOBOM BPEMEHHU, KaXK/IbIi JCHb B 33J1al0IIEM Ipo1iecce?»
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3AK/TIOYEHHUE

HecomHeHHO, 4TO LUKII «Oyylliee CTAHOBUTCS HACTOAIIUM» HE UMEET KOHIIA. DTO TOJKHO CTaTh LIGHTPOM €XKEIHEBHOT'O YIIPaBJICHUs B JTI000
OpraHM3aIlfy, KOTOpas MpeJyIaracT CBO0 MPOIYKIUIO I peau3allii, BHE 3aBUCUMOCTH OT TOTO, YTO 3TO: U3JIENIHE, YCIyra WK KOMOMHAIIHS
U3JIEIHNH U yCITyT, KOTOPbIE MPEJOCTaBISAIOT PEeIeHUs s MpobiieM 3aka3unkoB. Hamu ObUIO BBISIBIIEHO HEOAHOKPATHO, UTO €CIIU YIAJISIOTCS
MCTOYHUKHU MOTEPh BO BpeMs IIUKJIA, TO BBIABIISETCS OOJbBINE TOTEPh, KOTOPHIE MPSIYTCS B CICAYIOIIEM IIUKIIE, KOTOPBIE IOJDKHBI OBITh yCTpaHEeHbI. B
00513aHHOCTH PYKOBOJUTEIIEH ACSITEILHOCTH MO cucTeMe Lean v UX TPy ABIsSETCS MOJAepKaHUE STOTO JEHCTBYIONIETO IIUKJIA.

B HacTosmelt pabote OBLIN MPEACTABICHBI TPAKTUYCCKH ITOTHOCTHIO TEXHUYSCKUE aCTIeKThI BBEJICHUS IKOHOMUYHOT'O TTOTOKA CTOMMOCTH. [ToTOK
CTOUMOCTU ABJIACTCA YI[O6HBIM HpOI_IeCCOM JJIs1 HadalJla ACATCIIbHOCTHU, TaK KaK AJIA OGGCHG‘-IGHI/I}I KOHKprHTOCHOCOGHOCTI/I, IIOTOK CTOUMOCTHU JOJIKCH
MPOTEKATh TAKUM 00pa30oM, KOTOPBIH 00eCIIeYnBaeT 3aKa3unKy caMoe KOPOTKOe 00IIee BpeMsl IPOU3BOACTBEHHOTO ITUKJIA, CAMbIC HU3KHUE 3aTPATHI,
CaMO€ BBICOKOC KAUECCTBO U CaMbI€ HAACKHBIC ITIOCTAaBKU. HOTOK CTOUMOCTU HCIIb34 OHTI/IMI/ISI/IpOBaTB TOJIBKO B 4aCTU CTaaAUN npouecca JJI
o0cy>)KUBaHUs TOTPEOHOCTEHN OTMIEIBHBIX MPOIIECCOB, MOAPA3ACICHUM, (PYHKIINI WK JIIOICH.

OpnHako pu BHECEHUH TEXHUYECKUX U3MEHEHHH TaKKe MOSBUTCS TOTPEOHOCTh B U3BMEHEHUH CTOPOHBI TIOTOKA CTOMMOCTH, Ha KOTOPOW HAXOIATCS
moan. OTHOIIEHUS ¢ TO3ULIUI MPOTUBOCTOSIHUSA MEXKIY pPaOOYMMU/PYKOBOICTBOM, HAIpUMeEp, OyIyT MPEnsSTCTBOBATh BBEICHHIO IEATEILHOCTH, a
TPagUITMOHHBIC TaApU(HBIE CETKH HE TOAXOAAT K HACTOSIIIIMM SKOHOMHYHBIM orepanusM. Hacrosmue crmocoOb1 aHanmmn3a pabovynx XapakTepUCTHK,
KOTOPBIE PEryIUPYIOTCS CTAaHAAPTHBIMU MPUHIIUIIAMHU ydeTa MPOU3BOJICTBEHHBIX 3aTpaT, OyIyT CIIOCOOCTBOBATh BO3BPAILIEHUIO K METO/IaM MacCOBOTO
npousBoAcTBa. U Tak nanee.

DKOHOMHUYHBIE IOTOKH CTOMMOCTH CIIEAYET pa3padaThiBaTh ¢ yBaKEHUEM K JIIOIM. HOo MpHHINT yBaXKEHUS K JIIOSM HE CIIelyeT IyTaTh C
«yBa)KEHUEM K CTapbIM IpHUBbIYKaM». [Iporiecc pa3paboTKu SKOHOMUYHBIX TOTOKOB CTOMMOCTH MOXKET OBITh TPYAHOM paboToil yacTo ¢ OJTHUM LIarom
Ha3aJl Ha KaX/ple JBa m1ara Buepen. Pa3paboTka 3KOHOMHUYHOTO ITOTOKA CTOMMOCTH BBISIBIISIET HCTOYHUKH MTOTEPh. DTO 3HAYUT, YTO IIEPCOHAITY BO
BCEX MOJIPA3/ICICHUSX, 3aHATHIX B BEJICHUU XO3SHCTBEHHON JESITEIbHOCTH, PUAETCS U3MEHUTh CBOU MPUBBIYKU. MBI CUATAEM, YTO KaXKABIH YEIIOBEK —
PYKOBOAWTENH ¥ IOAYMHEHHBIE — UTPAIOT OMPEAEICHHYIO POJIb B PEaN3alliy CHCTeMbI Lean, M 94TO KayKAbIi JOJDKEH IOYyBCTBOBATH MIPEUMYIIIECTBA
9TOM CUCTEMBI. DTH MPEUMYIIIECTBA MOT'YT OBITh B Pa3IUYHBIX (JOPMAX: POCT KOHKYPEHTOCIIOCOOHOCTH KOMITAHUH, YITy4YIIEHUE POU3BOICTBEHHBIX
YCIIOBHIi, POCT CTENCHHU JIOBEPHS MEXKTY PYKOBOAUTEIISIMH U MIOMYMHEHHBIMU 1 (HE MEHEe Ba)KHO) OIIYIICHNE BBITOJIHEHNS IOTPEOHOCTEH 3aKa3unKa
IIPU €ro 00CITyKUBAHUU.
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Bceerna xorza ais 3aka3umka CylecTByeT NPOAYyKT, CYIIECTBYET IOTOK CTOMMOCTH. [Ipo0iema cocTouT B TOM, 4T0OBI yBUAETh €ro. CXeMbl TIOTOKOB
CTOMMOCTH MOKHO pa3padaTbIBaTh OJMHAKOBBIMH CIIOCOOAMU MPAKTUUECKHU TS TI000H cepbl XO3IHCTBEHHOM NEATETBHOCTH U PACIIUPSTh BBEPX U
BHU3 T10 OTEpalysaM MOTOKa CTOMMOCTH U3 Ballleil KOMITAaHUU JJI IEPEX0/ia OT «MEeIbYalIlInX YacTHIl K 3aKa3urKy». B HacToselt pabote Mbl He
MO’KEM II0Ka3aTh IPUMEP CXEMBI IOTOKA CTOMMOCTH JJIs1 KaX10Tr0 Buja fesTenbHocT. Ho MBI HafgeeMces, UTo KHUTa Yuumobcs 6udenms NOATONKHET
BaC K pa3MbIIIUIEHUSM HaJ] BAllUMH COOCTBEHHBIMH TOTOKAaMH CTOMMOCTH, a TaK)Ke IIOMOKET BaM BBECTH SKOHOMUYHBIE TOTOKH CTOMMOCTH, KOTOpBIE
COOTBETCTBYIOT Ballleil cepe e TeTbHOCTH.
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00 aBTOpax

Maiik Porep

Maiik Ha4as CBOIO I€ATEIbHOCTh B IPOM3BOJCTBEHHOM Nopa3eseHuu komnanuu Thyssen AG u B reuenue 10 neT yunscs NpUMEHATh TEXHOJIOTHU
cucteMbl Lean, paboTasi KOHCYJIbTAHTOM B HECKOJIBKUX APYTUX KOMITAHHUSIX — OOJBIITNX U MaJieHbKUX. Takke Maiik npernogaeT B MUYUTaHCKOM
VYHuBepcutere Ha (aKyIbTeTe IPOMBIIIICHHOTO U AKCIUTYaTallHOHHOTO POSKTHPOBAHUS, a TAKXKe 3aHUMaeTcs n3ydeHneM kommanuu Toyota. 1o ero
MHEHHUIO, BCET/la CYyIEeCTBYET APYroil ypoBeHb CUCTEMbI Lean, KOTOPHI HEOOXOAMMO IPAKTUKOBATh U U3Y4aTh.

daxon Hlyk
JI>xoH no3HakoMuIIcs ¢ cucteMoit Lean Bo Bpemst cBoero 10-yieTHero onbiTa paboThl B komnanuu Toyota, rie OH 3aHUMAJICS Mepeaadeit onbita
IIPOU3BO/ICTBEHHOM, TEXHUYECKOH U yIPaBIE€HUYECKON CUCTEM U3 NPEANPUATHH B SINOHNY 3apy0eKHBIM JOUEPHUM MPENIPUATUAM U TOCTABIIUKAM.

Ha nannslit MoMeHT J[PKOH pPyKOBOAMT MPOTPaAMMOIl SITTOHCKOTO YIPAaBICHHS TEXHOJIOTHEH MUYHUTaHCKOTO Y HUBEPCUTETA U OAHOBPEMEHHO paboTaeT ¢
KOMITAHUSAMHU C LIeNIbI0 00yUeHMsI U BBEACHUS CUCTEMBbl S)KOHOMUYHOI0 IIpou3BocTBa. OH Bee ele u3ydaer cucremy Lean.
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Hpn.nomemle A: 3Hauku AJIA COCTAaBJICHUA CXEMBI INIOTOKOB CTOMMOCTH

3HAUKHU U CUMBOJIBI JIJIS1 COCTABJICHUSI CXEM TEKYIIEro M OyayIIero COCTOSHUS JAENATCSA Ha TPU TPYIIIbL: TOTOK MaTepuanos; HH()OPMALMOHHBINA TOTOK

U 0O0LLIME 3HAYKH.

3HaYK1 OTOKa MAaTepUAJIOB O6o3HavaroT

CEOPKA [Ipon3BOACTBEHHBIN IPOLIECC

BuemHne NCTOUYHUKHT

XYZ
Corporation

Slueiika TaHHBIX

C/T =45 cek.
C/O = 30 muH.
3 cMeHBI

2% Opaxa

3amacel

300 mrT.
1 nenn

[Ipumeuanus

OpnHa sueiika mpoIeccoB paBHa yuyacTKy OToKa. Bee mpoiecchl JOIKHBI OBITH
0003Ha4YeHbl. ITOT 3HAYOK TAK)KE UCIOJIb3YETCs Il 0003HAUEHUSI TAKUX
NOJIpa3/eJIeHNH, KaK OT/EN 110 YIPABJIECHUIO IPOU3BOICTBOM.

I/ICHOJIEByeTC}I JUIA 0003HaYCHMS 3aKa34YMuKOB, ITOCTABIIMKOB 1 BHCIITHUX
IMPONU3BOACTBCHHBIX ITPOLCCCOB.

Hcnonp3yeTcs nis 3anucu HHPopMaIuu, KOTopas OTHOCUTCS K
IIPOU3BOJICTBEHHOMY IIPOLIECCY, OTAEIY, 3aKa3YUKy, IIp.

CrnenyeT yka3aTh 00beM U BpeMsl.
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G

max 20 mrT.

— OUDO

—>

JlocTaBka aBTOTPaHCIIOPTOM

JIBr>KeHUE MTPOU3BOICTBEHHOIO
Marepuaia no cucteme PUSH

JIBM>KeHME TOTOBOM MPOIYKIIMU K
3aKa34yuKy

Cynepmapker

N3parue

[TepemenieHre KOHTPOIUPYEMBIX
00BEMOB MaTeprana MEXIy
HpoLeCCaMH B 04EPEIHOCTH
«TEPBBIM MPUOBLT - TIEPBBIM
00CTy)KEH».

YkazaTph 4aCTOTY MOCTABOK.

Marepuan, KOTOPbIi MPOU3BOAUTCS U TIEpEMeEIaeTCs Ha APYTYIO ONepaluio,
MPEXJIC YEM ITO HEOOXOUMO B CJICIYIOIIEM ITPOIIECCE; OOBIYHO
OCHOBBIBAeTCs Ha rpaduke.

KonTponupyemslii 3anac geranei, KOTOPBI UCIIOIb3YETCs 1JIsl COCTaBICHUS
rpaduka mpou3BOICTBA HA MPEIIICCTBYIOIICH OMEPAIIUH.

Martepuainbl 3a0uparoTcst 0OBIYHO U3 CyTliepMapKeTa Ha OCHOBE cucTeMbl pull.

VYka3bIBaeT Ha CPEJICTBO Il OTPAaHUYEHUS KOJIMYECTBA MaTepualia 1
obecnieuenus noroka PUPO g matepuanoB Mexy mporeccamu. Ciemayet
yKa3aTb MaKCUMaJIbHOE KOJINYECTBO.

129



3Ha4YKu MH()OPMAITMOHHOTO
MOTOKA

A

- N

EsxenneBHBIN
rpadux

“---n

<“----

0O0603Ha4YaroT

Py4Ho#1 nH(pOpMAIIMOHHBII TTOTOK

DneKTpOHHBIN HHPOPMAITMOHHBIN
MOTOK

WNudopmanus

[Tpon3BoICTBEHHBIN KaHOAH
(TyHKTUpHAs TMHUS YKa3bIBacT Ha
MOTOK KapTOoueK KaHOaH)

Kauban uzpatus

CurganbHbIA KaHOAH

IIpumeuanus

Hanpuwmep:
IIPOM3BOJICTBEHHBIN rpauK WK rpaduK MOCTABKH.

Hamnpumep, mpu momotu 3aeKTpoHHOr0 ooMeHa gqanasiMu (EDI).

OnwuceiBaeT HHPOPMALMOHHBIH MOTOK.

Kanb6an «omHa kapTouka Ha KoHTeiHep». KapTouka uinm apyroe cpencTso,
KOTOPOE YKa3bIBaeT MPOLIECCY, CKOJIBKO U YTO CIENYET IPOU3BOIUTH U BbIJIAET
pa3pelieHre Ha BBIIIOJIHEHUE ATON MHCTPYKIUH.

Kaprouka uinm apyroe cpeacTBo, KOTOPOE AaeT HHCTPYKIHIO TPAHCIIOPTHOM
ciy’k0e 0 TIOJTyYeHUH ¥ IepeMEICHUH AeTajeH (T.e. U3 cylepMapKera Jio
HOTPEOIISIONIETO MPOLecca).

KanOan «oiHa KapTOYKa Ha MapTHIO». YKa3bIBACT TO, KOTIa JOCTUTHYTA TOYKA
NOBTOPHOM MOJa4u 3aKa3a, U YTO HEOOXOIUMO IPOU3BOIUTH JPYTYIO MAPTHUIO.
Hcnonp3yeTcs Torna, KOraa NOCTaBIISIONINHA MPOLIECcC JODKEH IPOU3BOINTD
HapTUH, TaK KaKk HE0OXOIMMO IpoBeieHUE paboT Mo MepeHanajke.
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O0XOX

e

Kpyrmneiii 3Ha40K 1711 0003HaYeHUS
I10CJIEI0BATEIbHOCTH BBINOJIHEHUS
ornepanuii B cucreme pull

Mecto cbopa kapTouek KaHOaH

Kaprouku kanGaH, nmocTymnaromnme
HapTHAMHU

PerynupoBanue Harpy3ku

HpOI/I3BO,Z[CTBeHHOC IMJIaHUPOBAHUC

«TIOCEIICHUI»

JlaeT MHCTPYKIIUK O HEOOXOAUMOCTH HEMEJICHHOTO TIPOU3BOICTBA 3apaHee
OTIpEeIeNIEHHOT0 THIIA ¥ KOJIMYECTBA OOBIYHO OJTHOM €TUHUIIBI TPOAYKIIUH.
Cucrema pull ass mporieccoB MpeaBapuUTENbHON COOpPKHU 0€3 UCIIOIb30BaAHUS
cylepMapKera.

MecrTo, rae coduparoTcs U XpaHATCs KapTOUKU KaHOaH JIsl TPAaHCTIOPTHPOBKH.

CpencTBo A1t OCTAaHOBKU MApTHH KapTOdeK KaHOaH U PEeryIMpPOBaHUS UX
KOJIMYECTBA M1 HOMEHKJIATYphl B TEUEHHE IIEPUOA BPEMEHH.

KoppexkTupyromue rpadhuku, OCHOBaHHBIE Ha IIPOBEPKE YPOBHEW 3aI1acoB.
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OO01Me 3Ha4YKu

THiepeHasaaKa
orepanuii CBapKu

Y
— "=

BpeMst 0€30TKa3HOI
PpaboThI Omepanuii
CBapKH

0O0603Ha4YaroT

«CBeToBas BCITBIIIKA» CHCTEMEI
Kala3eH

Bydephbie mim pesepBHBIE 3amachl

Oneparop

IIpumeuanus

Brigensier nearenbHOCTh, KOTOpast HE00X0IuMa sl COBEPIIICHCTBOBAHUS

OMPCACIICHHBIX IMMPOLCCCOB, KOTOPBIC ABJIAIOTCA KPUTHUYICCKUMU JJIS1 BUACHUSA

IMOTOKA CTOMMOCTH. MOKHO HCIIOJIb30BaTh JJI TINTaHUPOBaHUA CHUCTEMBI
Kala3eH B MPOU3BOACTBCHHBIX IICXaX.

Crnenyer yka3atb «Oy(epHbIe» WIH «pE3EPBHBIC 3aM1achl».

O0o03Hayaer JIroaei.
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IIpunoxenne B: Cxema Texkymero cocrositnus komnanun TWI Industries

3aka3bl Ha CPOK J10

VIIPABJIEHUE 60 ameii
ITPON3BOJCTBOM
P OE + IlocnenponaxHoe
h 00cTy)KMBaHUE
ITocTaBImMKY OIPYTKOB <—{ Koppektnpos
U IIOKOBOK / Ka pazMepa 3a
2 Heaean
E>xenHeBHBIC TPUOPHUTETHI
/ ExenneBHbII .
JKEIHEB
Irpa(@UuK
2 Jaraskl OTI:"p(£3KI/I o
pasza B
- 11EXOB Hauanenuky
y4acTKa CBapKu
pe3ka Y4acToOK Y4acToOK yaaneHue MOKpackKa
cBapku Ne 1 cBapku Ne 001051 coopka oTrpy3ka
% Buenramii
T T T T T MOCTABILIMK T T yIIaKOBKa
el ol el A 2 nHs
IpyTkn 5 nHei 3 nHs 3 nus
20 nHei 5 nHei 6 nHei 4 nHa
C/T =15 cexyHn C/T = Onepanus 10 cex C/T = Onepanus 10 cex
C/O = 15-60 MuH. Mexob6pabotka 30 cek MexobpaboTka 30 cex C/T = Onepanus 10 cex O6mee C/T = 195 cex
HcnpasHoe C/O=15munyr— 14 C/O=15munyr—1u Mexobpabotka 30 cex C/O = 10 munyT
cocrostuue = 100% N VcripaBHOE COCTOSIHUE = HcnpaBHoe cocTosiHIE = C/O=15munyr—1u HcmpasHoe cocTosHue =
90% 90% HcnpaBHoe cocTosiHUE = 100%
Mexo6paboTka 1 oneparop 1 omeparop 100% 6 onepaTopoB
1 oneparop
T
IToxoBkH
20 nuei 4 nHs
C/T =30 cexyHn 5 et 6 mmeid
C/O =2 gaca
20 mueit HcnpasHoe 5 mHei 3 nHs 30 cek. 3 noust 2 nus 195 cexk. 4 I LT = 48 gueit
— cocrosiaue = 100% 30) cek. 30 cexk.
' | | ] ! L T | va=sisece

30 cexk.
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IIpunoxenne C: Cxema Oynymero cocrosaus komnanuu TWI Industries

OE + Ilocnemnponaxuoe
obciyKuBaHue

3aka3sl
— YIIPABJIEHUE N 3aka3sbl 3a 2
TTPOU3BOJICTBOM HeJenu

TlocTaBmuky MpyTKOB
1 TIOKOBOK

CKCIHEB

Exene- 0OXOX
HO

r==9 i |
. 1 )
) 1
) _—
Tpy ' Pazp
TKU A 4 €3aH
pe3ka HbIE
— npyT
e v
---------------- - - Ilyero- - -
cBapka + ITOKPACKa GHCAHEBHO cbopka OTrpy3Ka
e max/1200 imT.
% C/0 =5 mum. RN yAaneHue ————— Baemmnuit | VYnakoBka
4 7 nueit C/T =15 cox. 06105t — O©UDO Pl pocraumk [— DPUPO P 00 H>
A 1 menn © 0 q

1 nenp H ——————————————————————————
- :— T v ______ ?ﬁ ______ Takr = 45 cek.

5 onepaTopoB

Mexo0pa . =
P I P CIT =39 cex. C/O =5 mun.

| S,
—( 60TKa
— C/O < 5 muH.

Bpewmst Ge3oTkasHoOi
] pabotst = 100%
1 oneparop

Mexo6GpaboTaHHbIe
TOKOBKH

C/O =30 muH. O6uee C/T = 90 cek.

7 nueit — 1 nenb
b1 C/T =30 cex. A | | LT =< 11 ;aueit

1 nenn | < 1 neHn | <1 nenn | < 1 neHn TOT K€ VA =315 cexk.

7 nHek 30cek. 90cexk. 195 cek. JIEHb.
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KommenTapuu k cxeme Oyaymiero cocrosiuust komnanuu TWI Industries

[TpousBoacTBeHHbIH 11eXx komnanuu TWI nepenosiHeH 3aka3aMu, KOTOpbIE OBUTH BBITYIIIEHBI B IIPOU3BOJICTBO CIIUIIIKOM PaHO, I KOTOPBIX
YCTaHABJIMBAETCS OJIHA OYEPEAHOCTb, 3aTEM JPYyTras C LEeNbI0 ONTUMHU3ALUHN paboT MO MepeHaNaKe U BBIMOJIHEHHUS CaMbIX CPOYHBIX TPeOOBaHUI
3aKa34nKkoB. BmecTo TOro, 4To0BI BEIITYCKaTh OOJIBIIOE KOJIMYECTBO 3aKa30B B IPOM3BOACTBEHHBIN 1ieX, komnanus TWI Morna 661 yCTaHOBUTH TOJIBKO
30 MuHyT pabOTHI (OJMH 1Iar) 3a OJIMH pa3 AJIs IIEPBOM ONEpaLMu CBAPKU M 3aIlyCTUTh €Tr0 B IOTOKE B ouepeHOCTH 1o MeToauke DUDO («mepBbiM
MOCTYIWII — IIEPBBIM 00CITYKEH») ¢ ATOH ONepaiy O 3aBEPIICHUH ONEPALUU OTIPY3KH. DTO MOIJIO ObI COKPATUTh BpeMsI IPOU3BOATBEHHOTO IIUKIIA
JUIS BBITIOJIHEHUS 3aKa3a 10 cpoka MeHee 3 JHEH (IT0JI0BHHA 3TOr0 CPOKA OTHOCUTCS K BHEIIHEMY IOCTaBIIMKY onepaluii nokpacku). s atoro
HE0O0XOAMMO COKPAaTUTh BpeMs IEPEHANIaK! Ha ONEpaLUsAX CBApKHU U yJaleHUs 00J105 10 ISTH MUHYT UM MEHEe, YTOObI UMETh BO3MO>KHOCTh
MPOU3BOIUTH PhIYaru YIpaBiIeHUs PA3IMYHbIX KOHPUTypaluii B O4epeIHOCTH, OJIM3KOM K TOW, B KAKOM MX 3aKa3bIBACT 3aKa34MK.

Tak kak MOTPeOHOCTH 3aKa3YMKOB B KOHPUTYPAIIUSX PHIYaroB YIPaBICHUS JJIs TPAKTOPOB 3HAUMTEIIBHO OTIMYAIOTCS OT 3aKa3a K 3aKazy
(TpakTUYECKH 10 TOYKU MPOU3BOACTBA CIIEIUATU3UPOBAHHON MPOAYKIIMH), @ BPEMS BBIITOJHEHUS 3aKa30B ISl UX MOMOJHEHUS BCE CIIIE SIBIISECTCS
JOCTATOYHO MPOJIOJDKUTENBHBIM, B KoMiaHuu TWI permmiu, uto OyaeT HempakKTUYHBIM XPaHUTh TOTOBBIE PhIUard YIPaBICHUS B CYIIEPMapKETE B
KOHIIE MOCJIEAYIONINX Oonepanuii motoka croumoctd. [Toatomy kommanuss TWI nomkHa OyaeT cocTaBuTh rpaduK JATBHEUIINX TMPEIIECTBYIONTNX
ornepauuii. B taHHOM ciydae Ha repBOi ONEepaIui CBapKH, I71€ BO3HUKAET HE0OXO0AUMOCTh B Bapualuu u3aenuil. s 3Toro Heo0Xoaumo
UCIob30BaTh MeToAuKy @UDO a1 MoTOKA MOCIEIYIONTUX ONepaluii 3Toi Touku (cM. onucanue Metogukn GUDO nHa ctp. 61). Mcons3ys ToIbKO
30 MUHYT A71s BBITOJTHEHHS padoT B 30-MUHYTHBIX YacTsIX paOOThI B 3TOM IUIAHUPYEMOH TOUKe («3aJaroIIni IpoLecc» - CM. cTp. 63) u ciemyronme 3a
stuM miporieccbl PUDO, kommanust TWI moxkeT nzdexarh nepenpou3BoACTBa U CUCTEMBI push (MJIaHOBOTO M3TOTOBJICHHUS JI€TalIeH HE3aBUCUMO OT
noTpeOHOCTH BBITYCKa U3/ENHil) B 3TOM JyInHHOM nHoToke GUDO.

Komnanus TWI moxeT pa3zpaboTaTh HENPepbIBHBINA OTOK Yepe3 ONepaluu CBapKy U yAaJIeHUs 00105, KOTOPBIE MOTYT 3aT€M OOCITY>KUBATHCSI OTHUM
OTIEPaTOPOM, BBITIOJIHSIIOIITUM 3arpy3Ky M MIEPEMEIICHHUE IETale U3 OJJHOT0 MEXaHW3UPOBAHHOTO cTaHka B Apyroi. Kommanun TWI Oyaer
HE00XOIMMO COCTAaBUTh LIUKJI IOTOKA OIIEpalluii CBapKu/yaaeHus: 001051, KOTOPbI TOJDKEH ObITh ObIcTpee 45 CeKyH ] TAKTOBOT'O BPEMEHHU
(mpubnusutenbHo 39 ceKyH) ISl TOTO, YTOOBI OCTAIOCH BpeMs ISl poBeneHus 12 paboT mo nmepeHanaake B cMeHy. Tak Kak B orepanusx COOpKH He
peIycMaTpuBaroTCs paboThI IO MepeHaNagKe, UK Oneparuii COOPKU MOXKET OBITh OJIM3KUM K TAKTOBOMY BPEMEHHU, UTO TO3BOJISIET BBHIIOIHSATh
orepaiy cOOpKH CUIaMH IISITH OTIEPaTOPOB.
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[ar komnanuu TWI npoaomxuTenbHOCTRIO 30 MUHYT B TAaHHOM CJTydae OCHOBBIBACTCS Ha CPEIHEM pa3Mepe 3akasza B kosmmuecTBe S0 mTyK, a Takke
¢axTe, 9TO U151 MOTOKA OTEpaliuii cBapKu/ynaneHus 06105 TpeOyIOTCs S-MUHYTHbIE pa0OoThI 10 MEepeHaNaake Mexay 3akazamu. [Ipu norpedbHoCcTH
3aka3zumnka B 600 n3nenusax 3a OAHY CMEHBI U BpPEMEHHU LUKJIA MPOJI0JKUTENBHOCTHIO 39 CEeKYH/T, MEKy CMEHAMU OCTAeTCs OJIUH Yac AJis POBEACHUS
12 pabot mo mepeHanagkaMu MeX Ty maramu. JJiss Toro 4To0bl YCTAaHOBUTH MOMIATOBBIN HHKPEMEHT, OT/EI MO YIPABIECHUIO TPOU3BOJCTBOM OyIeT
00BEIMHATH HEOOJIBIIINE 3aKa3bl U Pa30MBaTh OOJIBIINE 3aKa3bl HA YacTH KomuecTBOM S50 mTyk. Takke oTaesn mo ynpaBieHUIO MPOU3BOJICTBOM OyIeT
MIPOBOANTH PETYIUPOBAHNE HOMEHKJIATYPHI H3CIUN C IeNIbI0 YMEHBIIICHUS KOJTHMYECTBA 3aM1aCOB Pa3pe3aHHbIX MPYTKOB U MeX00pabOTaHHBIX ITOKOBOK
B CylepMapKeTax MpeecTBYNmMX onepauid. Takum o0pazom, kommnanuss TWI Oyner BBITIOIHSTH 3aKa3bl HE B TOYHOM MOCIEA0BATEILHOCTH, B
KOTOPOH 3aKa3bl ObUIM MOJYYEHbI, HO OUY€Hb OJM3KO K 3TOM MOCIIEA0BATEILHOCTH.

[Tocne BBeieHMsI ONMCAaHHBIX BBILIE U3MEHEHUH Teneph 3akazuuku komnanuu TWI MoryT pasmenars CBOM 3aKa3bl TOJBKO 3a JBE HEMIEIH 10 CPOKA
nmocTaBku. [I[pon3BoICTBO pa3pe3aHHBIX MPYTKOB U MEX00OpaOOTaHHBIX TTOKOBOK, KOTOPHIE UMEIOT MEHBIIIC BAPUAHTOB B OTJIMUKE OT TOTOBBIX PHIYAroB
yYIpaBJIeHUs, MOKHO KOHTPOJIUPOBATh IPHU MOMOIIH cucTeM pull Ha ocHOBe cynepmapkeToB. Takke Hepa3pe3aHHble IPYTKU U KOBAHbIE 3arOTOBKHU
MOKHO 3aKa3bIBaTh HA OCHOBE KapTOUYEK KaHOAHA MU3BATUA U3 CYIIEPMAPKETOB C 3aIMacaMy ChIPhs. DTO UCKIIOYAET HEOOXOIUMOCTh BBIITYCKA OTIEIOM
0 YIPAaBICHUIO MTPOU3BOJCTBOM 3aKa30B PAHBIIE JIJISl TOTO, YTOOBI 3aMyCTUTh WH()OPMAIIMOHHYIO CUCTEMY TUTAHHPOBAHUS MOTPEOHOCTEH B
Marepuanax (MPR), ocHOBaHHYIO Ha 3aKa3ax ChIPhEBBIX MATEPHUATIOB.
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(I)opMa JJIA 0T3bIBA

MBI TONBITAIMCH CENIaTh HACTOSIIYIO KHUTY JIETKOW B HCITOJIb30BAHUH C TIPOCTHIMU MHCTPYKITUSAMHU U TOYHBIMHU IpuMepaMu. OTHAKO MBI 3HAEM T10
CBOGMy MHOI‘OJICTHCMy OHBITy, yTOo HpI/IMeHeHI/Ie JaXXE CaMbIX HpOCTBIX KOHI_[CHI_[I/Iﬁ B CJIOKHBIX OpI‘aHI/IBaI_II/IOHHBIX CprKTyan ABIIACTCA CJIIOKHBIM
nenom. [ToaToMy HaM Hy>KHa Ballia MoMoIb. MBI IPEIOCTABIIAEM 3TY IPOCTYIO0 (GOpMy, IPH MTOMOIITH KOTOPOH BBl MOKETE TTIOMOYh HaM CO3/aTh OoJiee
Hy‘-IIHyIO KOHICIIIHUIO y‘-II/ITBCH BUICTh. HOCHG TOI'O KAK BHBI ITOIIBITACTCCh pa3pa60TaTL CXCMy IIOTOKOB CTOUMOCTH B Ba].HefI KOMITaHHUH, MbI 6])1 XO0TC/In
MOJIYYHTh Balllk OTBETHI HA TPU MPOCTHIX BOMPOCA, KOTOPBIE MOYKHO OTHPABUTh HaM 10 (hakcy. [Tociie Toro kak Mbl IMMOTYYHM Ballld OT3BIBBI, MBI
MEPECMOTPUM ATy KHHUTY U TPOUH(DOPMHUPYEM BCEX 3aHATHIX B ICATEIHLHOCTH O cucTemMe Lean 0 HOBBIX BEPCUSIX KHUTU YUHUTHCS BUIETh HA
CrIeIMaJIu3upOBaHHOM BeOcaiTe.

1. Kaxkue mpoOaemMbl BO3HUKIIN Y BaC TPHU COCTABIEHUU CXEM MTOTOKA CTOUMOCTH ?
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Kakne KOHKpeTHbIC H3MCHEHHUS KHUTH Y UUThCS BUIACTH MOTIIH OBbI CJICIaTh METOJUKY COCTABJIEHUS CXEM ITOTOKOB CTOMMOCTH U JTaHHYIO KHUTY
0oJiee HoJae3HbIMU?

Jlnia kakux Opyrux cgep NpUMEHEHUsI Bbl UCTIOIb30BAIA METOJIMKY COCTABJICHHS CXEM ITOTOKOB CTOMMOCTH KPOME MPOLIECCOB MPOU3BOACTBA
JTUCKPETHBIX JIEMEHTOB (HAlpUMeEp, B TIPOIECCaX MPOU3BOJCTBA CHIPHEBBIX MATEPHAIIOB, 00pa0aTHIBAOIIEH TIPOMBIIUICHHOCTH, COBITE U
00CITy’KMBaHUH ), KOTOPBIMU BbI ObI XOTENU MOJAEIUTHCA C JIIOAbMHU, 3aHATHIMH B JIEATENBHOCTH 1O cucteme Lean?

[Tpocum HanpaBisaTh 3Ty hopmy 10 dakcy: Lean Enterprise Institute (617) 7132-2999
[Tourossiii agpec: LEIL P.O. Box 9, Brookline, MA 02446 USA
DnekTpoHHBIN azpec: info@lean.org, uiam cBA3aThCS C HAMU MOXKHO Ha B66ca171Te:‘ www.lean.org|
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