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Kon
KOMIIeTeH MM

HaumenoBanue KOMIIETCHIIUN

YHI/IBepcaJIbeIe KOMIIETCHIIMHU

VK(Y)-1

Crnioco0eH oCyIecTBIATh KPUTUYECKUI aHAIu3 MPOOJIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOTI'0 II0JIX0/1a, BhIpa0aThIBaTh CTPATETHUIO ACHCTBHIA

VK(Y)-2

Crioco0eH yrpaBisiTh MPOSKTOM Ha BCEX ATAIAX €ro KU3HEHHOTO IHKIIA

VK(V)-3

Crioco0OeH OpraHu30BBIBATh M PYKOBOJIUTH pa0OTO KOMAaH/IbI, BEIpa0aThIBas
KOMaHJHYIO CTPATETHIO /ISl JOCTHKCHHUS TIOCTABICHHOM 1IeTTH

VK(Y)-4

Crioco6eH puMeHsITh COBPEMEHHBIE KOMMYHHKATHBHBIE TEXHOJIOTUH, B TOM
YKCJie HA MHOCTPAHHOM (-bIX) SI3bIKE (-aX), JJIs aKaJeMHUYECKOIr0 U
PO ECCHOHAIBHOTO B3aUMOJICHCTBUSA

VK(Y)-5

Crocoben AHAJIU3UPOBATH U YYUTHIBATH pasH006p33He KYJIBTYp B IIpOLIECCE
MCKKYJIBbTYPHOTO B3aUMOICUCTBUS

VK(Y)-6

Crocoben OIpCACIIATh U PCAIIN30BbIBATb IIPUOPUTCTHI CcOOCTBEHHO
JACATCIIbHOCTH 1 CITIOCOOEI €€ COBCPHICHCTBOBAHUSA Ha OCHOBC CaAMOOICHKH

Ob6menpodeccnoHaIbHbIe KOMIIETEHIIUN

OITK(Y)-1

Crioco0eH pemarth MpoQecCHOHAIBHBIC 331a4d Ha OCHOBE UCTOPUU U
¢mrocodun HOBOBBEICHHIA, MATEMAaTHUECKUX METOAOB U MOJICIICH ISt
YIpaBJICHUA HHHOBAIUAMUA, KOMIIBIOTCPHBIX TEXHOJIOTUH B I/IHHOBaHI/IOHHOfI

cthepe

IpodeccnonanbHbIe KOMIIETEHIIUH

TIK(Y)-1

Crnoco6eH BeIOpaTh (pa3paboTaTh) TEXHOJIOTHIO OCYIIIECTBICHUS
(KoMMepIUaIn3alK) pe3yabTaTOB HAYUYHOT0 Hcciea0BaHus (pa3paboTKH)

TIK(Y)-2

Cnocoben OpraHnu3oBaThb pa60Ty TBOPYECKOI'O KOJUICKTHBA AJII JOCTUXKCHU A
MMOCTaBJICHHOU Haquoﬁ eI, HAXOAUTH U IPUHUMATD YIIPABJIICHYCCKUC
peliCHus, OUCHUBATL KAaYCCTBO U PE3YJIIbTATUBHOCTD TPYyHa, 3aTPAThl U
PE3YyIbTaThl ACATCIIBHOCTH HAYUYHO-IIPOU3BOJACTBCHHOI'O KOJIJICKTHBA

TIK(Y)-3

Cnocoben MMPOU3BECTU OLICHKY 9 KOHOMHUYCCKOI'O MOTCHINAJIa MTHHOBAIHUH,
3aTpaT Ha pCaINn3allui0 HAYUHO-UCCICAOBATCIBCKOTO ITPOCKTA

TIK(Y)-4

CnocobeH HaiiTi (BBIOpaTh) ONTUMAIbHBIE PEIICHUS TPY CO3JJaHUU HOBOM
HAYKOEMKOH MPOIYKIIUH C YI€TOM TPeOOBaHHI Ka4yeCTBa, CTOUMOCTH,
CPOKOB MCTIOJIHEHHUSI, KOHKYPEHTOCITOCOOHOCTH M DKOJIOTHIECKOM
0e30MacHOCTH

TIK(Y)-5

Cnocob6eH pa3paboTaTh TUTaH U MPOTPAMMy OpPTaHU3AIMA WHHOBAIITMOHHON
JESITSIILHOCTH HAYYHO-TIPOM3BOICTBEHHOTO TIOIPa3/ICICHHS, OCYIIECTRIIATh
TEXHUKO-D)KOHOMHYECKOE OOOCHOBAHME HWHHOBAIIMOHHBIX ITPOCKTOB U
porpaMm

TIK(Y)-6

Cnocoben MNPUMCHATH TCOPHUU U MCTOIBI TCOpCTH‘-ICCKOﬁ n HpHKHaI{HOf/'I
NHHOBATHKH, CUCTEM U CTpaTCFI/Iﬁ YIIpaBJICHUA, YIPABJICHUA KaUCCTBOM
HWHHOBAIIMOHHLIX MTPOCKTOB

TIK(Y)-7

CrniocoGen BeIOpaTh (Min pa3paboTaTh) TEXHOIOTHIO OCYIIECTBICHHUS
HAYYHOTO SKCIIEPUMEHTA (MCCIICIOBAHMSI ), OLICHUTh 3aTPAThl 1 OPraHU30BaTh
€ro OCYIIECTBIICHHE




TIK(Y)-8

CriocoOeH BBIMTOJIHUTH aHAIU3 PE3Y/IbTATOB HAYYHOT'O SKCIIEPHMEHTA C
UCTIOJIb30BAaHUEM COOTBETCTBYIOIIUX METOJIOB U HHCTPYMEHTOB 00pabOTKH

TIK(Y)-9

CriocobeH npeacTaBuTh (OMy0IMKOBATh) Pe3yabTaT HAYYHOTO UCCIIEIOBAHUS
Ha KOH(EpEeHIIUH WIH B IEYaTHOM H3/1aHUH, B TOM YHCIIE HA HHOCTPAHHOM
A3BIKE

TIK(Y)-10

CriocobeH KpUTUYECKH aHATTU3UPOBATh COBPEMEHHBIE ITPOOJIEMBI
WHHOBATUKH, CTABUTH 33]]a4H U pa3padaThIBaTh MPOrPaMMy MCCIECJOBAHHS,
BBIOMPATh COOTBETCTBYIOIINE METOIbI PEIICHUS SKCIIEPUMEHTAIBHBIX U
TEOPETHYECKHX 3a]a4, HHTEPIPETUPOBATH, IPEACTABIATH U IPUMEHSTh
HOJTy4CHHBIE PE3YJIbTaThI

TIK(Y)-11

Cnoco0eH pyKOBOJIUTH MPAKTUYECKOI, Ta00PaTOPHOI 1 HAY4YHO-
HCCJIEIOBATENBCKOM paboTO CTY/I€HTOB, MPOBOJIUTE YUEOHbIE 3aHATHS B
COOTBETCTBYIOIIEH 00TacTH

TIK(Y)-12

CriocobeH npuMeHsITh, aJalTHPOBATh, COBEPIICHCTBOBATH U pa3padaThIBaTh
MHHOBAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUI

JlonoTHUTeIbHO c()OPMHPOBaHHbIE MPO(ecCHOHAIbLHbIE KOMIIETEHIIUM YHHMBEPCUTETA B
COOTBETCTBHH € AHAJM30M TPYAOBbIX QyHKIMIH BHIOPAHHBIX 000011IeHHBIX TPY10BbIX
(pyHKuMii npodeccHoHAIBLHBIX CTAHAAPTOB, MUPOBOIO ONBITA H ONBLITA OPraHU3ALHH

JIIK(Y)-1 CriocobeH pOBOIUT ayJUT U aHAJM3 MIPOU3BOACTBEHHBIX IPOLIECCOB C
ENIbI0 YMEHBIIEHUS IIPOU3BOCTBEHHBIX ITOTEPH U MOBHIIICHHUS KauyecTBa
BBIMTYCKa€MOT'0 IIPOAYKTa

JIIK(Y)-2 CnocoOeH pa3pabaTbiBaTh IPOrpaMMbl KOMMEPIHAIU3AMYA U MApKETHHTa

HWHHOBAIIMOHHLIX IMTPOCKTOB Ha OCHOBC KOMIUJICKCHOI'O aHaJIn3a pbIHKA
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PE®EPAT

BroimyckHast kBanmudukanuonHas pabota cogepxkuT 92 crpaHuUIb, [

PUCYHKOB, 7 Tabnwil, 37 UCTIOIb30BAHHBIX HCTOYHUKA, 2 TIPUIIOKCHHUSI.

KiroueBbie ciioBa: 6epe)KJ'II/IBO€ IMpOU3BOACTBO, IIPONU3BOJACTBCHHLIC ITIOTCPH,
IMPONU3BOACTBCHHAA CHCTCMA, PCCYPChI, HU3ACPKKH, LHCHHOCTD, B(i)(bCKTI/IBHOCTB,

CTpaTETUYECKOE YIIPABJICHUE, MPOIIECC, IEPCOHA, YITyUIICHHUE.

O6bexToM uccnenoBanus sBiserca AO «TOMCKHI 3JIEKTPOTEXHUYECKUI

3aBOI».

[IpeameToM wucCcAeAOBaHUS SIBISIIOTCS IPOW3BOJICTBEHHBIC ITPOLIECCHI
TIPEATPUSITHSI.

Llens paGoThI — MOBBICUTH IPOU3BOIUTEILHOCTH TPY/IA 33 CUET MPUMEHEHUS
WHCTPYMEHTOB O€pEKIIMBOTO MPOU3BOJICTRA.

B mpomecce uccrnenoBanus MPOBOAMINCH M3YUYEHHWE M CHCTEMAaTH3alUs
uH(pOpMAIUU IO MPEaMETy U OOBEKTY HCCIEIOBaHMS; ObLIM MPUMEHEHBI TaKHe
METO/bl HAyYHOTO TO3HAHUSA, KaK METOJbl KOJMYECTBEHHOTO M KaYECTBEHHOTO
WCCJICIOBaHMsI, B TOM YHCJIIC aHAIM3 W CHHTE3 HH(POpPMAIMH, €€ OMHCAHUE W

KJaccuukaus.

B pesynbTaTe uccnenoBanus pa3pad0TaH U BHEIPEH TUTAH MEPOTIPUSITHI 110
COBCPIICHCTBOBAHUIO ITpOLECCa ITPOMU3BOACTBA DJICKTPHUICCKHUX MAIlIMH U ITPOBCICH
aHanu3 3¢(HEKTUBHOCTH BHEAPCHHUS TUIAHA MEPOTIPUSITHI. J[aHbI peKOMEHIAIUH 110
BHenpennto  Manufacturing  Execution  Systems  (mpou3BOJCTBEHHBIC
HUCITOJIHUTCIBHBIC CI/ICTGMBI) Ha OCHOBC YCIICIIHOI'O OIIbITa, IMPOBCACHHOI'O Ha

IMUJIOTHOM y4aCTKe.
OO0acThb MNMPUMCHCHHA: MAIIMHOCTPOUTCIIbHAA IIPOMBINIJIICHHOCTD.

[IpoBeneH pacuer 3KOHOMUYECKON 3PPEKTUBHOCTH BHEPEHUS POTPAMMBbI

MES Ha nunoTHOM Y4aCTKE M Ha BCEM 3aBOJIC.



Pe3ynbrarsl BBIMOJHEHHON pabOThl MOTYT OBITH MCIIOJIB30BAHBI B paMKax

OCHOBHBIX HampaBjieHUM pa3BuTUs npousBoacTBa B AO «TOT3».



Onpenenenus

B nannoit paboTe nCnonab3yroTcs CAeayOIUe TEPMUHBL:

KapTa II0TOKa CO3J1aHUsA LICHHOCTH. CXEMa, H306pa>1<a101ua;1 Ka)KI[BIﬁ oTaIl
MAaTCpUAJIbHOI'O U I/IH(bOpMaHI/IOHHOFO IIOTOKAa, HGO6XOI[I/IMI>IX I TOTO, YTOOBI

BBIIIOJIHUTD 3aKa3 HOTpe6I/IT€JI$I;

CpcaCTBa I/IH,Z[I/IBI/IIIyaJII)HOﬁ 3alIUThBI: CPCACTBA, HCIIOJIB3YCMBIC pa6OTHI/IKOM
A1 NMIPCAOTBPAICHUA HWJIW YMCHBIICHUSA BO3I[€I>1CTBH$I BPCAHBIX W OIIACHBIX

IMIPONU3BOACTBCHHBIX (1)aKTOp0B, a TaKXKC IJIA 3allIUThI OT 3arpA3HCHUA,

manufacturing Execution Systems: cucrema, coctosiias u3 Habopa
IPOrPAMMHBIX M allapaTHBIX CPEACTB, 0OCCIEUMBAIOIINX (YHKIMN YIIPABICHHUS
NPOM3BOJICTBEHHON JEATEIBLHOCTBIO — OT 3aKa3a Ha H3rOTOBJCHHUE TapTHH

IPOAYKIIMH M JO 3aBCPLICHUA IIPOU3BOACTBAY,

O003Ha4YeHNs U COKPALIICHUS:

Lean — xoHuenuus ynpaieHUs MPOU3BOJACTBEHHBIM MPEINPUITHEM
MES — npon3BoICTBEHHBIC NCITOTHUTEILHBIC CHCTEMBI

KIICII — kapTa noToka co31aHus LIEHHOCTH

TIH — TonauBHBIN LIEHTPOOEKHBIN HACOC


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE

OraasJjieHue

|23 2 To01 <) &0 (T 11
1 AHa/IU3 OCHOBHBIX METOJIOB OEPEKITUBOTO MPOU3ZBOACTBA «vvvvevvvreesreressirenessnnns 12
1.1 Teopernyeckre OCHOBBI OEPEKIUBOTO MPOUIBOICTBA «...vvvvrrvreernreesrereneeennnas 12
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Beenenue

bepexnmBoe  mpoW3BOACTBO — CUCTEMa  OpraHu3alnuud  Ou3Heca,
OPUEHTHPOBAHHAs HAa CO3JaHUE MPUBICKATEIbHON IEHHOCTU MJIA MOTpEOHUTENs
nyTéM (HOpMHUPOBaHUS HEMPEPHIBHOTO MOTOKA CO3aHUS LIEGHHOCTH C OXBATOM BCEX
IIPOLIECCOB  OpraHU3allid M HUX IIOCTOSIHHOTO COBEPIICHCTBOBAHUS 4epe3
BOBJICUEHHE NEPCOHANIA U YCTPAHEHHUE BCEX BUJIOB MTOTEPb.

Ob0bekToM  wuccnepoBanuss — paborel  saBimsgercs AO  «Tomckuit
IIEKTPOTEXHUYECKUI 3aBOI».

[IpeameToM uCCAENOBAHMS SIBISIIOTCA IPOU3BOJCTBEHHBIE ITPOLIECCHI
IPEANPUATHS.

Llenp wuccnenoBaHus — MOBBICUTH NPOU3BOJAMUTEIBHOCTh TpPyAa 3a CUET
IPUMEHEHHUS] HHCTPYMEHTOB OEpexIIMBOrO IPOU3BOJICTBA. B COOTBETCTBHH C 11E€IIBIO

OBLIN TTOCTABJICHBI CICAYIOIIHC 3ada9n:

1. N3y4nTh OCHOBHBIE HHCTPYMEHTHI OEPEKIMBOTO IPOU3BOJICTBA.

2. [Tpoananu3upoBaTh JEATENBHOCTh 3aBOJAa M €ro IPOU3BOJICTBEHHBIE
IPOLIECCHI.

3. BHenputh ymydiieHus Ha MAJIOTHOM Y4acTKe.

4, OneHuTh YKOHMUYECKYIO (D (PEKTUBHOCTH BHEIPEHHBIX METOOB.

5. Pazpaborats pekomeHaanuu s JajdbHEWIero ymydiieHus padoTsl AO
«TOT3».

B nporniecce paGoTsl Hax nuccepTalyeil HCoab30BaHbI CIIEAYIOIIHE METOIbI
KOJIMYECTBEHHOTO M KauYe€CTBEHHOI'O HUCCIICIOBAHUS: MOHOTPA(UIECKOE OIMMCaHMUE,
aHAJUTU3 W CHHTE3 HWH(POpMAIUMH, SKOHOMHKO-CTATUCTHYECCKHE PACUETHI,

CpPaBHUTEJIbHBIN aHAJIU3.
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1 AHaIM3 OCHOBHBIX METO10B O€ePeJINBOr0 MPOU3BOACTBA

1.1 Teopernueckue 0CHOBbI OepPe;KIUBOI0 MPOU3BOACTBA

BrnepBbeie 0 GepexiinBoM mpousBojcTBe ynomuHaercs B 1920-x rogax B
CHIA. Torma I'enpu ®opn Ha cBoeM mpou3BojacTBe «FOrd» Havyam mpuMeHSTH
UHCTPYMEHTHI OepexxnuBoro npousBozctra. Ilapamnensno B Coerckom Coroze
A K. T'actepos pa3pabotan cucremy HOT (nayuHoi opranuzanuu Tpyaa). B ocHoBy
o0enx cucteM ObLIH MOJ0XKEHBI CXOXkKKe uaeu [1].

I'. ®opn accouuupyercsi ¢ MPOU3BOACTBOM TOBApPOB, MUMEKOIIMX CBOHU
CTaHJapT, ClieuaibHOe 000pyIOBaHUE U MPOU3BOACTBO KOHBeWepHoro tumna. Ha
CBOEM Ipou3BoACcTBe Pop 3amycTri KoHBerep B 1913 1., 4TO NOMOTIIO COKPaTUTh
BpeMsi, 3aTpauMBacMO€ Ha INEpEeMEIICHHE JeTaled B TIOTOKE MPOU3BOJACTBA
aBromoOunei. Takum o6pazom, I'. @opx em€ B 1911 r. cMOr BOIUIOTUTH B KU3HB
unen ®. Teinopa. IMeHHO 00BEM U TOYHOCTH, MMOCTOSIHHOE COBEPIIEHCTBOBAHUE
ITPOM3BOACTBEHHON CHUCTEMBI TOyota Janu BO3MOXHOCTh KOMIIAHUH CTaTh OCHOBOM
CUCTEMbl OEpeXJIMBOIO MPOU3BOJCTBA, TIJaBHOE JOCTOMHCTBO  KOTOPOTO
3aKJII0YaeTcs B cOONM0AeHNH nmpaBuia: «MakcuMalibHbIN 3()PEKT TOCTHKUM JIHILb
NPY HEMPEPHIBHOM COBEPIICHCTBOBAHUMY [2].

C nomo1pto co3aHusl HEMPEPHIBHOTO MOTOKA HA KOHEYHOM ATare COOpKU
Y PaCIIOJIOKMB BCE CTAHKU B IPABUIBHOM MOCHea0BaTeIbHOCTH, [ 'enpu @opx cmor
COKPATHTh KOJUYECTBO HCIOIB3yeMoro Tpyaa Ha 90%, mocie dero mompoOoBa
o0ecreyuTh HEMPEePhIBHOE MPOU3BOJICTBO HA BCEM Ipoliecce U3roTOBIeHUs. Takum
obpazom, emé B 1920 rony Popay yaanoch 3aHATHh JHIAUPYIOIINE MO3UIAN TI0
KoyimdecTBy mpousBoactBa «Ford T». Merox He TONyYHa MIUPOKOTO
pacnpoCcTpaHeHUss B CBA3M C OTCYTCTBHEM BO3MOYKHOCTH BHELIHUX PHIHOYHBIX
OTHOILIEHHUI C IPYTUMU CTPAHAMH.

Heckonbko noz:xe T. Ono Ha mpumepe padboTel cynepmapketoB B CIIIA,
ClIeTia 3aKJII0YEHHEe, YTO IPOU3BOJICTBO TOJKHO IUIAHUPOBATh 00BEMBI BBITyCKa Ha
crpoce noTpeduTenel, a He Ha 3alNIAHUPOBAHHOM 00beMe IPOAaK.
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JIns mpou3BOACTBA HECKOJBKUX COTEH W3JEIHM, HEOoOXOAUMO ObLIO

BBICTPOUTH

HEINIPEPBIBHBIA  TOTOK.

C

NOMOILBIO  OBICTPOM  MepeHaNaaKu

000OpyZOBaHUSIC OJTHOTO MPOJYKTa Ha Apyroil, komanae T.OHO ymanoch peuuTh

CIIOXKHYIO 3a/ady 0e3 repexojia K KOHBeepHoi pabote. B pesynbrare uero, Bce

pa6OTI)I BBITIOJTHAIHNCH ITOCJICAOBATCIIBHO, a4 IIOTOK OCTABAJICA HCIIPCPBIBHBIM.

OCHOBOHpOHO}KHI/IK CHCTCMBI

6epe)KJII/IBOFO IIPONU3BOACTBA IIbIAJIIUCH

peluTh MpoOJIeMy HCIOJB30BaHMUS OOJBILIOTO KOJMYECTBA PECYpCTOB, C

OJHOBPCMCHHBIM

ITOBBIINICHHUCM

KadycCTBa

BBIITYCKAaCMBIX

U3JIeIU  WIN

yciyr.OCHOBHBIC MPUHITUIIBI Pa3BUTHS CUCTEM OIKCAHbBI B TabuIe 1.

Tabmuua 1 — IlpuHOMNBl pa3BUTUSL OpraHU3aldyd IPOU3BOACTBa OT Teinopusma K

Tororusmy [3].

[TpuH'TUIIBI Tennop'usm dop'nusm Tonorusm
KommuecTBo
UCIIONb3yeMbIX  (bosbmioe Cpennee MuHuManbHOE
pecypcoB
KauectBo
BbIIyCKaemMbIX  |Hu3koe Cpennee Bricokoe
15631 (17071
DddextuBHoe  |[Iplemmoxmi Paboune cnumkom |OgHOBpeMEHHasA
HUCIIOJIb30BAHUE [IPUMCHSITH OrpaHu4uBaIOT pabora Ha
YeJIOBEUYECKOIr0  [METOObI H‘aqu‘oﬁ CBOU TBOPUCCKHUE HECKOJIBKMX CTaH'KaxX
pecypica opTaHu3alu CIIOCOOHOCTH («Harap'ay)
Anmuanucrpanus |Cucrtema Oecen
CoTp'yIHHYECTBO ‘ P ‘ o
, TTOJKH'A p'aboyero ¢ HenpeppiBHas
MEXTy padounmul ‘ ‘ ‘
H 3aHUMAaThCS P'YKOBOJIUTEIEM U [[IPAKTHUKA B 00yUYeH'HE
l l .. [0OydueHHEeM p'eanu3anuu rep'coHalia
aIMUHUCTpaLuEH | - .
pabounx COOCTBEHH'BIX UIEN
Pacniplenenenue ‘ ‘ ‘
L Pacrnip'enenen'ne ,
OTBETCTBEH'HOCTH o Hcnonb3oBanue
OTXx0/11 OT YETKUX ‘ OTBETCTBEH'HOCTH 1 ‘ 1
, . MeXIy padounmMu ‘ MeX(DYHKIMOH ATBHBIX
NOJDKH'OCTEN MEXTy pabounmMu u A
151 ‘ ‘ . [KOMaHq
‘ ‘ . |[AIMUHUCTpaAlUeH
aIMUHUCTpalen
. Co3nanue ycioBui
OnTUMHCTHYHBIH, ‘ ‘ ‘ oy
l A 9 Obecneuenue 1151 ip'e0Op'a30BaH UM
KiroueBas p'osib  [TepTENUBBIN U ‘ o , o
l ‘ o TOJKHOTO YPOBH'SL  |[M IPUMEH'EH'US
P'YKOBOOUTENS  [p'€LIUTEIbHBIN ‘ oy A
‘ YKU3HU MIEP'COHANa |[TBOPUYECKOTO
P'YKOBOAUTEH

MMOTEHIIHAaIa p‘a6oqnx
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[Tponomkenne Tabmmip 1

[TpurTUIIBI Teinopuzm dop'nusm Tonorusm
[Ip'umen‘en'ne
P ; JIuctel
CIIELHAIBH'BIX . l o
AT C YcraH'oBiEH ME Ty4IIEro | CTaH'Aap'T-
Hcnionb3oBan'ue p . H'a CeTOIH'd, H'O H'BIX
o HH'CTP'YKIUSIMU R . S
CTaH'Iap'TOB o YCOBEP'ILICH'CTBOBAH'H'OTO | OIep‘aluii,
o 3aBTp'a CO3Jar0TCs
BBITIOJIH'€H' U0 ‘
. p‘abounmMu
onep'alnii
Nu'tep'echr
) P Hamus noiokH'a OBITE
‘ H'al[uu BCeTa o ‘
Hanus xak BELLLIC 3auH'Tep'ecoBaH'a B 0ojee
3auH'TEp'eCOBa- . 3 pexkTUBH'OM -
l l VH'TEP'ECOB ‘
H'asi CTOpOH'a , VICIIOJIb30BaH U1
p‘abounx u ‘ ‘
, , YEeJI0BEUECKOro p'ecyp'ca
aIMUH'UCTP'alUU
KonunuectBo
BBIITYCKaeMOM
[TepenpousBoacT-
50 - IMPOAYKLHUH JOJKHO -

COOTBETCTBOBATh CIIPOCY
Ha PBIHKE
OnHUM W3 OCHOBHBIX HANPBJICHUU OEPEXIJIMBOTO MPOU3BOJICTBA SBIISETCS

ycTpanenue noreps. T.OHo onpenenui 8§ BumoB myzaa (mpum. «Myma» — AIMOHCKOE
CJIOBO, KOTOPOE 03HAYAET MOTEPH, T.€. AEATEIBHOCTb, KOTOPask TOJIBKO NOTPEOISIET
PECYPCHI M HE CO3/1a€T HUKAKOW IIEHHOCTH ).

B Teopunm Lean cdopMupoBaHO HECKOJBKO MPHUYHUH, KOTOPHIE
CrocoOCTBYIOT BO3HUKHOBeHUIO NoTeph (3MU): Muda (numHuee ABUKEHHS, HE
npuHoOcSImue NpuObUTh), Muri (HANPsHKEHHOCTh, TEpPerpykKeHHoCTh), Mura
(acMHXpaHHOCTh, HEPEryJISIPHOCTh). B JaHHBIE MOMEHT HE CYIIECTBYET
OOIIENTPUHATON KJIacCHU(PUKAIMKA TMOTEPh, HO HA MPAKTUKE BBIICTSIOT CIEIYIOIIHE
BU/IBI:

—~ NOTEepPU OT JIMIIHUX  JBUXKEHUNU — Oeclojie3Hble TMepeMelieHUs
COTPYJHUKOB, KOTOpPble TPUBOASAT K TMEPEHANPEKECHUI0 U  CHUKEHUIO
MIPOU3BOIUTEIIBHOCTH TPYAQ;

—~  [OTepH TMPU  TPAaHCHOPTUPOBKE  (CBSI3aHBI € W3JIMITHUMH
BHYTPHUIIPOU3BOJICTBEHHBIMU TIEPEMEIICHUSIMHA MaTEPUAIOB M TOTy(haOpUKaToOB B

mpouecce Mponu3BoOACTBA HpOI[YKIII/II/I);
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— MOTEpU OT JHUIIHEH OOpabOTKHM — 3TO MOTEpPH, BO3HUKAIOIIUE MpHU
HECOBEPILICHCTBE TEXHOJIOTMYECKOTO MPOLEeCcca;

—  IIOTEpHU OT IIPOCTOEB;

—  TIOTE€pU NEPENPOU3BOACTBA CBSI3aHBI C IPOU3BOACTBOM NPOLYKLIHH
CBBILIE ITOTEHIIUAIBHOIO CIIPOCa;

—  IIOTEepU OT UBJIMIIHMUX 3aIacOB, XapaKTEPU3YHOTCS BO3ZHUKHOBEHUEM
HEJIMKBUIHBIX U 3JIEXKAJIBbIX 3aI1aCOB 110 IPUYMHE U3MEHEHUH B IPON3BOACTBEHHOM
IUIaHE, 3aBBIILIEHHBIX CPOKOB BBIIIOJHEHUS 3aKa30B, MPo0IeMaMy ¢ MOCTaBUIMKaAMU;

—  IIOTE€pU BPEMEHM Ha OKHUJIAHUE;

— motepu OT Opaka (medexTvl, mepeaenka), KOTOPble MOTYT OBITh
CBSI3aHBI C UCIIOJIb30BAHUEM HEKAYECTBEHHOI'O ChIPhS U MOy (HaOpUKaTOB;

—  TOTepU OT HEPAMOHAIIBHOTO HCIOJIb30BaHUA  KBaTM(UKAIUU
BO3HUKAIOT IPYU HECOOTBETCTBUU KBATM(PUKAIIMHN NIEPCOHANA BBIIIOJIHAEMOMY BUAY
pabor.

B Hacrosinuii MOMeHT, kKoMianus Tayota MOJTHOCThIO UCKITIOYAET MOTEPH,
BO BCEX 3BEHBSX MPOM3BOJACTBA. TakuM 00pa3oM, KOMHaHMs 00JIaAaeT BBICOKOM
MPOU3BOJAUTENILHOCTHIO U AKOHOMUYECKOH 3P (PEKTUBHOCTHIO.

bepexxnuBoe MpP'OM3BOJACTBO  SABISIETCA  ONEPALUOHHOW  CTpaTEruew,
OpPMEHTHP'OBAHH'OM HAa JIOCTWKEHWE KpaTdaullero BPEMEHHW IHUKIA IIyTEM
JVKBUJALUNN NOTEP'b. birarogaps 3T0M METONOJIOTUU YMEH'BIIAETCA BP'EMSI MEXKIY
3aKa30M M OTIp'y3KoMl, Habmomaercs p'ocT npubsumm 10 15 %, yBenuuuBaeTcs
CKOpOCTh obOopaumBaemoctu kanutama 10 3040 %, yBenuuuBaetcs
pleH'TabeIbH'OCTh UH'BECTUP'OBAHUA 10 3 pa3, COKpalllaloTCcs 3amackl B 2,5-3 pasa,
COKpaIaeTcs Bp'eMs OCHOBH'OTO MP'OM3BOACTBEHHOIO IIMKIa B 5—6 p'a3 u ap'. BII.
(Gep'exxnuBOoe  MPOM3BOACTBO) TaKKe IMpeIHasHadyeHo IS [MOBBIIICHS
yIOBJIETBOP'CHH'OCTH MOTP'eOUTENICH M MOTHBALIMU COTP'y THHKOB[4].

OcHOBHasl 1IeJlb CHUCTEMBbI OEpEeXIMBOTO MPOM3BOJACTBA 3aKIIOYAETCS B
OpraHu3alMd TMPOU3BOJACTBA, CIOCOOHOTO MTHOBEHHO aJalTUPOBAaThCA K
U3MEH'SIOIUMCS] TOTPEOUTEIBCKUM TPEOOBAHUSAM U TMOJIy4aTh JOXOJ MPHU JH0O0M

M3MEH'CH'UH PBIHKA, B TOM YMCJIE IIPY YMEHBIIEHUH crpoca. [pyrum cioBamu, Leib
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BII - co3nanue nneaapHON MP'OU3BOACTBEHHON CHCTEMBI, KOTOpask IPH MOJTYICHUN
3aKka3a OBICTPO TOCTaBIIsJIa HEOOXOMUMBIM TPOAYKT ©O€3  HaKOIUICHHS
MPOMEXKYTOUHBIX 3amacoB. Takas TIP'OM3BOJCTBEHHAs CHCTEMa BKJIIOYACT
CJICTYFOIINE TIOJICUCTEMBI (PUCYHOK 1):

1. Tlonmcucrema «Ctparernueckoe yrnpabieHue» (CHOKyCHPOBAaHHOCTh Ha
MOTPEOHOCTH  TOTPEOWTENs, yNpaBlIeHWE IO  KIIOYEBBIM  IOKA3aTeIsIM
3¢ (HEKTUBHOCTH, JTEKOMIIO3HIIHS CTP'ATETHUCCKHX IIeIIeH);

2. Tloncucrema «IIporeccely» (ompeneneHue W COKpaIeHHE TOTep's,
dbopmupoBaHue

CIUIOLITHOTO TIOTOKA U3/ICNIUN, OPTaHU30BAHHOE PEIICHUE MPOOIIeM);

3. Tloacucrema «Ilepcomam» (moctossiHHOe yiydiieHue: Kaiizew' wu
BHEJIpEHUE WHHOBAIMKA, paboTa B KOMaHIaX, OTKPBITHIA OOMEH JTaHHBIMU, YTO B
o0IeM TO3BOJIIET TPEANPUITHIO TapaHTUPOOBATh HWHHOBAIMOHHYIO 0azy
yIpaBICHYsI, HAICIEHHYI0O Ha yBEJIWYEHHE KOHKYPEHTOCTIOCOOHOCTH H3ACIUS U

MIPOU3BOJIUTEIIBHOCTH TPYAQ).

l Texsonoruu aHanusa I

Crparernyeckoe
ynpasnekue:

/ \
/o KOMUEHTPALWA Ha HyKaax \
;/ 3aKAIYIKA
[ : ? PPS

e YNpasnewie no Knloyesbin
M AODEKTHBHOCTH

I TexHONOrMH YNyHWeHnA | k nokasar o
o Pa3zseprolmanile cTpaTeriyecknx / ot

58 _ uenest Kl
= < e T e / ‘\-L TexHONOMMM BOBNEYEHHA l
> > <
/ \ » / -
[4 TPM l 8 R / Wneonorus “'\ < A KAVI3EH
g / PO © N/ «Bepexnusoro |~ \
/* BoiRBNeHne it CHivkerie l npou3soacTBan J Mepconan: \‘ TOM
[ noteps \ / \
/ \ o  [ocToAkHoe \
] * Opraxizayus 28 7 COBEpLUENCTBOBaMIE HOSHIN KANR!
ﬁ HENPEPLIBHOTD NOTOXA 1 (saiaer v
P maaenim \ / PALHOHAMIIATOPCTBO)
Crangaptisauna

. \ / /
\* CrpyxtypuposaHHoe \ /

4 o Komanguan pabora /
\ Peweniie npodnem

Bl3yannaayna

N o Omxpbiruii obuen

/
"N IHEopaL el -
N At v Cucrema
/ N\ ,«
s ~ - oz
- ~— > nogawi

Pucynox 1 — OcHoOBa OepeKIMBOIO MPOM3BOACTRA [5]

B kommuiekce pgaHHas cucTeMa IIOMOXKET OpraHU3aluu 00ecreyuTh
WHHOBAIlMOHHYK)  CTPYKTYpY YIPaBJICHHs, HAUEICHHYI0O Ha  YBEJICUCHHE
IPOM3BOAUTENLHOCTH TpyJa U KOHKYPEHTOCIOCOOHOCTH Mpoaykiuu. s

BHCAPCHUA MCTOAOB 6ep€)KJ'II/IBOFO IMpOU3BOACTBA HCO6XO,Z[I/IMO IMPUIIOKUTDb
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OONbIME YCHUIUS OpTaHW3AIMH 1 TOHMMaHHWS TPHHIMIA pPadOThl JaHHOU
CHCTCMBI.

B xnure «J/lao Toyota: mpuHOMIIBI MEHEIKMEHTa BEAYIIEH KOMIIAHUU
mupa» . K. Jlaiikep copmupoBan OCHOBHOBHBIE MTPUHIIUIIBI, KOTOPBIE TTO3BOJISAT
BHEJIPUTH CUCTEMY Ha JIOOOM MPEITPUITHH.

1. @unocodus JOJITOCP'OYHOM NEP'CIIEKTUBBI: NpUHUMAN
VIIP'aBJICHUYECKUE P'CHICH'US C YUETOM JIOJITOCP'OYHON MEP'CIIEKTUBBI, TAXKE €CIIA 3TO
HaHOCHUT yIIep'®d KP'aTKOCP'OUH'BIM (PUHAH'COBBIM IEIISIM.

2. IlpaBunbHBIM TpOllECC JaeT MpaBHIbHBIE PE3yJbTaThl: OpTaHU3YH
mporecc Tak, 4YToObl u30exkaTh moTep'h. JIs 3TOro HUCMONB3yH CHCTEMY
BBITSTUBAHUS, pachnpenesssii o0beM paBHOMEPHO, HCHOJIb3YH BU3YATbHBIA
KOHTP'0JIb U HaJIC)KHYIO, HCIIBITAHHYIO TCXHOJIOTHIO.

3. JoOaBnsii IEHHOCTh OpTaHM3AINH, P'a3BUBas CBOMX COTPYAHUKOB U
MapTHEP'OB: BOCIHTHIBAM JIUJIEP'OB, KOTOP'BIE JOCKOHAIBH'O 3HAKOT CBOE JIEJIO,
dbopMuUpyil KOMaHIy, HUCHOBEAYIOUIYIO0 (Puiaocopuio KOMIaHUM, yBakall CBOMX
MapTHEP'OB ¥ MOCTABIIUKOB.

4. TlocrosHHoe pemeHue (GyHAaMEHTAIBHBIX NPOOJIEM CTUMYJIUPYET
HenpepblBHOE OOydYeHHe: NpUHUMald pelleHus, H€ TOpOomsIcCh, Ha OCHOBE
KOHCeHcyca. [l aToro pa3depuch B CUTYallMH, IOCMOTP'Y BCE CBOMMU TJ1a3aMH, U
Ha OCH'OBE CaMOaH'aJIn3a COBEPIICHCTBYH CUCTEMY.

MoxH'0 caenatb BBIBOJ, UTO SMOHCKHE METOAbl OpTaHU3ALUU
MP'OM3BOJICTBA CHOPMHUPOBATM OCHOBY CHCTEMBI OEp'eXIMBOIO TMP'OU3BOJICTBA
bep'exxnmBoe nMp'on3BOACTBO Ha NP'EANPUATHHN P'C€ATU3YIOT C LEIIBIO:

- YMCHBILICHHS CP'OKOB OpTaHU3alluX IP'OU3BOJACTBA H'OBOU MNP'OAYKIIUH;

—  COKpalleHHus TP'yIOBBIX 3aTpaT;

—  YBEIMYEHMUS Ka4yecTBa NP'OAYKLUHUU IPU MUHUMAJIBHOW CTOUMOCTH;

—  Ip'eI0CTaBJICHUA Tap'aHTHU IIOCTAaBKU MP'OAYKIIMH 3aKa34YHKY.

3anayaMu Oep'eKITMBOTO MP'OU3BOJICTBA ABIISIOTCS:

- OIp'elleJICHNE IOTOKA CO3JaHUs EHH'OCTH JJIs1 3TOI'0 IIP'OAYKTa,

—  OIpeNeNIEHHUE NUEHHOCTEW KOHKP'ETHOrO MP'OIyKTa;
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- oOecrieyeH'ie MOCTOSIH'HOIO TEYEHUS II0TOKA CO3JaH'Usd LEHHOCTU
IP'OAYKTa,

—  «BBITSTUBaHME» MPOJYKTa MOTP'EOUTENIEM;

—  HenpepbIBHOE COBEPTIICHCTBOBAHUE.

B coBpleMeHHBIX YCIOBHUSAX OepeKIMBOE MP'OM3BOACTBO IPEACTABISICT
coboli y)Xe cuHTe3 W 0000IIeHre psifa MepelIOBbIX YIPaABICHUYECKUX IPaKTHK
pasmMuH'BIX CTpaH. B psne eBp'OneHCKUX CTpaH akIEHT B PeCTPyKTypH3alHH
MP'OU3BOJACTBECHHBIX CHCTEM BO MH'OI'OM J€/IacTCs Ha MOTUBAIIUIO IIEP'COHala, B TOM
YHUCJIe Ha €r0 y4acTHUe B CO3JIaHUM ONTUMaNbHBIX (opM Tp'yaa. Lean B wauboiee
p'a3BUTHIX CTp'aHax 3anajaHol EBpornbl — 370 OONbLINIA YIIOP' HAa MOTUBAMOHHYIO
COCTaBJISIFIONIYI0 B opTaHu3zauuu npousBoacTBa, yeM B CIIA. Ilogxon CIHA —
BO3MOXH'OCTh Habopa p'abouell CUiIbl HEBBICOKOW KBaIU(UKAIMKU, UX CKOp'eUIlIas
HOJIFOTOBKA, U BO3MOKH'OCTh OBICTP'O EP'EIOATOTOBKH KaIp'0B B COOTBETCTBUHU C
TEMIIOM P'OCTa IIP'OU3BOJICTBA.

B Anonun u va 3amane cucreMa Lean cHavyana npuMeHsach B OTPacisix ¢
JTUCKP'ETHBIM IIP'OU3BOJICTBOM, IIP'€KJIC BCETO B aBTOMOOMIIECTP'OCHUHU. 3aTeM OHa
OblIa aflanTUp'oOBaHa K YCJIOBHSIM HENp'ePbIBHOTO MP'OM3BOJICTBA, a MIOTOM Halllia
IMP'OKOE MP'UMEH'CHUE CP'eIM MHOTHX MAJIbIX, CP'CAHUX U KP'YITHBIX IP'EANPUATHI
B pa3HBIX CTpaHax MUpA U PA3IUYHBIX OTpAcisiX — B TOPTOBIE, cdepe YyCuyr,
KOMMYHQJIBHOM  XO3SMCTBE, 3APABOOXPAHECHUM, BOOPYKEHHBIX CHJIaX H
rocy1ap'CTBEHHOM CEKTOp'e.

Metonsl Lean yCremiH'o UCIHOIb3YIOTCS TAKUMU MUP'OBBIMA KOMIIAHUSIMHU
kak Boeing, General Electrics, Alcoa, a B Poccun — OAO «3M3», OAO «PX»,
I[TAO «Coep6ank», AO «ABuactap-CIl», OAO «OnbiTHas dadbpuxa «Ilomrocy,
OAO «KYM3» u apyrumu. OCHOBHBIM MP'CUMYIIECTBOM CHUCTEMBI OEP'CKIUBOTO
MP'OU3BOJICTBA SIBJISIETCS €€ YHUBEP'CATbHOCTD. [IpuBiekarensHocTh Lean coctour
enie U B TOM, 4To cuctema Ha 80% COCTOUT M3 OPTAHU3ALUUOHHBIX MEP' U TOJIBKO
20% COCTaBIIAIOT TEXHOJIOTHYECKAE UH'BECTHIINH [6].

[ToctenenrHo Lean mpeBpartuioch B MEXAyHApPOIHYHO (duitocoduro

MeHemkMenTa, «Jlun' mpimuenue» (Lean Thinking), u naxe «JIlud' KynbTypy»
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(Lean Culture) coBpemennoro ob6miectsa. ['maBuoe B JIUH KynbTyple — onopa Ha
yesioBeueckuil pakTop, koyekTuBHas padbora. CylecTBEeHHYIO MOAJIEPKKY STOMY
OKa3bIBaeT (GopMUpOBaHUE 3MOIMOHAIbHOrO MHTewIekTa (EQ) y paboTHHKOB
METOJIOM KOYYHMHTA. JIp'YrUM BaXHBIM IIOJIOKEHUEM SBIISICTCS CTPEMIICHUE K
IIOCTOSSHH'OMY COBEPHICHCTBY METOAOM IIOCTENIEHHBIX, HO HENPEPBIBHBIX
ynyumennii (Kaiiazen). Tenepb Lean oxBarbiBaeT He TOJBKO caMoO MpeINPUITHE,
OpTaHM3alHui0, HO €€ KIMCHTOB M MOCTAaBIIUKOB U pPacCIp'OCTpaHsIeTCsI Ha BCE
00111eCTBO. DTOMY CITIOCOOCTBYIOT PEryJIsip'H'bIE MEXKIYHAP'OJIHBIE U PEerHOHAIbHBIC
KoH'pepeHMKu 1o Lean, MHorue u3 KOTOp'BIX MP'OBOIATCA MO MHUIMATUBE Lean
Enterprise Institute (CIIIA) u Lean Enterprise Academy (AnTinus). Bo MHOrux
CTpaHax pacnpocTpaHeHul0  OepexIMBOro  MP'OU3BOJICTBA  OKa3bIBACTCS
rocyap'cTBEHHas MOJACPIKKa.

['oBop'st 0 pealbHON MpakTUKe OEpeHKITMBOTO MPOU3BOJICTBA, CIEAYET
CKa3aTh, 4TO JaH'Has cucteMa sBiIgeTcs J(PGEKTUBH'BIM HHCTPYMEHTOM,
MOBBIMIAIOIIMM  MPOU3BOAUTECIBHOCT, M IIOHWIKAIOIIMM  3aTpaTthl. 910
MOATBEP AaeT M KOMIaHus [o0yota, kortopass cocrouT B croucke TOII-10

KP'YIHEHIIHNX Np'eanpuiThii Bcero mupa [7].

1.2 O0630p 0CHOBHOIO HHCTPYMEHTAPUS

bepexxinBoe mpP'OM3BOJICTBO SIBIISIETCS JIOTUYECKUM P'A3BUTHEM MHOTHX
MIOAXO0A0B K YIPaBJICHUIO, CO3JaHHBIX B SIMOHCKOM MEHCIKMCHTE, IOITOMY
cuctema lean BkitouaeT B ce0si 00JIbIIOE YUCIIO UHCTP'YMEHTOB U METOIHK.

T.OHo, ucciieryst U COEIUHASI ONTUMAIIBHBIM MUPOBOM OMBIT B 50-bI€ TOBI
p'azpabotain, a 3arem okoj10 30 JeT BBOAMI B )KU3HB [ [POM3BOCTBEHHYIO CUCTEMBI
Toiioter (Toyota Production System, TPS), kotopast B 3amaHo#i HHTEPTIPeTAIlUH
CTajJla W3BECTHA Kak «OepexynBoe mpon3BoAcTBO». B moHorpadum T. Ono
OIMMCaHBbl OCHOBHBIC METOJbl OpTaHHU3alMHU IIP'OU3BOACTBA HA OCHOBE CHCTCMBI
Lean production (Just-in-Time, JIT — «Toun'o-Bo-Bp'eMs»; Kanban — «kan®an» u

z:p‘.). Ho, camoe rnmaBroe, T. OHO mokaszasn, Kak MOKHO MOCTOSHHO AyMaThb HaJl
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yIIy4IIEH'eM CBOEH p'aboThl, MpUUEM H'e TOJIBKO B MIEPUOJ] P'OCTA DIKOH'OMUKH, HO U
B nepuoj craja. [lageHne 3KOHOMUKN — HEeU30eKHast CTa/lusd Pa3BUTHS U K HeEl
H'e00X0/IMMO TOTOBUThCS 3apanee. T. OHO TOBOPUT 0 HEOOXOAUMOCTU Y4YeObl Yy
npeamecTBeHHuKoB. H'e cimyuaiino menas riaBa MoH'orpaduu MOCBSIICHA aHaIUu3y
Y Iep'eoCMbICIEH IO MeMYap'oB . Dop'na, B KOTOP'BIX BBICKA3BIBAIOTCSA HEKOTOP'BIC
unaen OepeXIMBOrO TMP'OM3BOACTBA, B CBOE BpeMs OTBEPTHYThIE OH3HECOM,
MMOCKOJBbKY 3HAUUTCJILH'O OIIEp'eIKaId CBOC Bp'eM:I.

3Ha4yuMBbIil BKJIaJ B (POPMHUPOBAHUE CUCTEMBI OEp'EeHKIIMBOTO MP'OU3BOICTBA
BHec kouiera T.Ono mmxkenep u3 SAnormn Curso Cunro. B 50-x rogax C.CunTO
peanu3oBajd B KOMIAHWU [0YyOta HOBBIE METOJbl YNPABICHUS M YIYYIICHUS
MPOIIECCOB MPOM3BOJCTBA, CaMBbIM MOIYJISAPHBIM U3 KOTOPHIX cTan meronq SMED
(Single Minute Exchange of Die) — «OvicTpas mepenamaaka» [8], koTopbrlii
MO3BOJIMIJI OCYIIECTBIISITh TEPEHAIAIKy O00OpYy/IOBaHUS B TE€YCHUH 5 MUHYT. B
HACTOSIIMA MOMEHT JIaHHBIA MHCTPYMEHT BXOJUT B YHCIO OCHOBHBIX
WHCTPYMEHTOB O€pexKIUBOrO MPOU3BOACTBA.

Pa3zpaboTan'Hble METOIbI OEP'eKIMBOTO MP'OU3BOJCTBA MOATBEP AU CBOIO
3 PeKTUBHOCT, Ha TMpaKTHUKe, T[O3BOJIMB KOMIAHUs [0yota moOuThes
BBIIAXOIIUXCA q)I/IH‘aH‘COBBIX U TMPOU3BOACTBECHHBIX pP€3yJIbTAaTOB, OCHOBHBIC
WHCTP'YMEHTBl M METOJbl CHUCTEMbl OEp'eXIMBOrO TMP'OU3BOJICTBA OINUCAHBI U
IIp'eICTaBJICHBI HUKE.

Kaiiazen

Kaizen (KaiigzeH) — 3T0 OAWMH W3 METOJOB OHPH)KJIMBOTO IMPOU3BOJICTBA,
Kopblii mosiBwiIcs B Anonuu. CyTh JaHHOTO METOJA 3aKIIOYaeTcs B
COBEPILIEHCTBOBAHUH MPIIECCOB MPOU3BOJICTBA, YTO B CBOIO 0UYEpe10 MOAPa3yMeBaET
YCTpaHEHHUE NOTEPh.

Kaiinzen o6o0maer B cebe aBa OCHOBHBIX cioBa "Kai", yTo mpeamonaraer
"mepemena", u "Zen", yro mnpeamonaraer "k Jgydmemy'. DTOT METOT MOXKHO
paccMaTpuBaTh Kak SAMOHCKYIO (HiIoco(uio MpOU3BOACTBA, KOTOpasi OCHOBaHA Ha
BOCIIPHUSTUU BCEX TMPOIECCOB B OpPraHU3AIMH, KaK TPEOYIOIMHUE IMOCTOSIHHBIX U

HEIpPEPhIBHBIX yayullleHud. Pa3BuTHe MpOIECCOB M HX COBEPUICHCTBOBAHUE
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JIOJKHBI POUCXOJIUTh €KEJIHEBHO U OCHOBHBIMU YYaCTHUKAMU 3TUX YIIyUIIEHUN
ABJISIIOTCSL  COTPYAHMKHA. OTOT METOJ —  YIOPaBICHUYECKUH  HHCTPYMET,
MOTHUBUPYIOIIHUHA COTPYTHUKOB 0aTh OCHOBOIIOJIOKHUKAM M 3TUX YIyUIIEHUH.

CnenosarenbHo, KaiinzeH — mnOpoaBUraer NOCTOSIHHBIE —YIyYILICHUS
MPOIIECCOB, U TPEANOJiaraeT BOBJICYEHHOCTh B HATOM BCEro MepcoaHaia Ha
npeanpusiTii (HauyuHasi C PYKOBOJICTBA, U 3aKaHUMBas MPOCTHIMU PabOUYMMU,
3aHATHIE HA CAaMOM IIPOM3BOJACTBE). YJAuHBIA ONBIT BHEApeHHsS (uiocopuu
Kaiigzen' mokassiBatoT cieayromiue opranm3amuu: Philips, Canon, Nissan u Honda.
K npumepy, komnanus Canon Production System ¢ moMoIipio JaHHOTO METO/Aa
yCOpHJIa CUCTEMY MTOCTABOK, YTO MO3BOJIMIO 00ECIeUnuTh 00J1e€ BHICOKOE KaueCTBO
BBIITYCKAa€MOM MPOAYKIIUH.

Just-In-Time («To4YH'0 B CpP'OK»)

Meton «TOYHO B CpPOK» — ATO CHOCOO OpraHU3alMi TPOU3BOJICTBA,
0a3upyIOLIUIACS Ha CIpOce MOoTpeOuTeNe NpoyKiuu uiu yciyr. Llenbio nanHoro
METO/a SIBJSHTCS CHWIKEHHME o00ObeMa 3amacoB, 3a cuUeT MpeoOpeTeHus
KOMJICKTYIOIIUX B HEOOXOIUMOM KOJIMYECTBE, TOCTABKA UX B OMPE/ICTICHHOE MECTO
K HY’)KHOMY BpEMEHU

Tepmun «TouHO-B-cpok» (just-in-time — JIT) wucnoas3yercs 1o
OTH'OIIEH'UIO K MP'OMBILUICHHBIM CUCTEMaM, B KOTOP'bIX MEP'EMELICHUE U3ACTIUN B
IIp'olecce NP'OU3BOACTBA U MTOCTAaBKU OT MOCTABIIUKOB TIIATEJIBLHO CIIJIAHUP'OBAHbI
BO BpeMCHH — TaK, YTO Ha KaXXJIOM DJTall¢ IMp'olecca cleayromas (06LIqH‘0
HeOombIas) mapTuss NpPUObIBAaeT g 00padOTKM TOYHO B TOT MOMEHT, KOT/Ia
npleApIAyInas napTus 3aBepiieHa. [1o3ToMy U moaydmsioch Ha3BaHue just-intime
(TOYHO B CP'OK, TOJIBKO BOBp'eMsl). B p'e3ynbrare nmojyyaercs cucreMa, B KOTOp'on
OTCYTCTBYIOT JIOOBI€ TMAaCCUBHBIE €IWHUIIBI, OXKHAAIOUIMe 00p'abOTKH, a TakkKe
npocranBampIe padoyue u o0OpyIOBaHHE, W, KOHEUHO XKe, MaTepuaibl WU
CBIP'bE, KOTOP'BIE OXKUIAOT OOP'AOOTKHU.

[lIup'oko pacnpocTtpaneno MmHeHue, yto cucrema JIT — 310 mpocTo
COOTBETCTBYIOILIEE IUIAHWP'OBAHUE MP'OM3BOJICTBA, B PE3yJIbTaTe KOTOP'OrO

IIOJIy4aeTCsl MHMHUMAIbHBIM yp'OBEHBb HE€3aBEPLIEHHOrO Mp'OM3BOJACTBA W
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MatepuanbHbIX 3amacoB. Ho, B cymuoctu, JIT mpeacrasiser coOoi menyro
bunocoduro, KOTopasi OXBATHIBAET KAXK/IbIM aClIEKT MP'OM3BOJICTBEHH'OT0 IIp'oliecca,
OT pa3padOoTKh A0 €ro MOCIENPoJaKHOro oO0CHyX)uBaHus. OTa Quiiocodus
CTPEMHUTCA K CO3JJaHUI0 CHCTEMBI, KoTopas Xopomo GyHKIHOHUPYET ¢
MHUHHUMAJIbHBIM Yp'OBHEM MaTepHalIbHBIX 3aI1acoB, MHUHHUMAaJIbHBIM
MIP'OCTPAH'CTBOM MW MHHUMAJIBHBIM JEJIONP'OU3BOJICTBOM. DTO0 HOKHA OBITH
CHCTEMa, KOTOp'as H'e MOAaeTcsl cO0sIM U Hap'yIIEHUsIM U SBIISIETCS THOKOII (B TOM,
YTO KacaeTcsi M3MEHEHUW acCOPTUMEHTa W3JeNuid W o0beMa MpOU3BOJACTBA).
KoneuH'as 11€71b COCTOUT B TOM, YTOOBI MOJYYUTh COTAHCUP'OBAHHYIO CUCTEMY C
MJIAaBHBIM U OBICTP'BIM MOTOKOM MaTEPUANIOB YEP'€3 CUCTEMY.

OcHoBHass wunes cucteMbl JIT 3akmouaercss B ClEAYIONIEM: €CIIH
MP'OU3BOJICTBEHHOE paclucaHue 3ajaH'o (abcTparupysach MokKa OT cIp'oca WIH
3aKa30B), TO MOXKHO TaK OPTaHU30BaTh JIBUYKEH'UE MAaTeP'UATBHBIX TOTOKOB, UTO BCE
MaTepHalibl, KOMIIOHEHTHl U MoJypadpukaTsl OyAyT MOCTyNaTh B HEOOXOIUMOM
KOJIMYECTBE, B HYKXHOE MecTO (Ha cOOp'OYHOM JTUHUU - KOHBeHepe) 1 TOYHO K
Ha3HAYEH'HOMY CP'OKY JiJIsl MP'OM3BOJICTBA WM COOPKH rOTOBOW mpoaykiuu. [lpu
ATOM CTP'aXOBbIE 3aMachl, Ha 00CITYKUBaHUE KOTOPBIX TPATATCS CP'€/ICTBA, CTAH'yT,
110 CYTH, HC HYXHBI.

«Touno B cpoxk» — cHCTEMa, MOpeaycMaTpUBaromas IMOJHYIO
CUHXP'OH'U3AIMI0 C NPOU3BOJACTBEHHBIMM IIpolieccaMu. B ee pamkax cChIpbe,
nosy(aOpuKaThl ¥ KOMIUIEKTYIOUIME MOAAIOTCA (4acTo ¢ AP'YIMX NpeAnpUsTAn
naHuHoil  Gupmbl WM QUP'M-CMEKHUKOB)  HEOOJBIIUMU  TAPTUAMHU
HEMNOCP'CACTBEHHO B HYKHBIC TOYKH TEXHOJOTMYECKOTO IIp'oliecca, MUH'YS CKJIal,
a TOToBas NP'OAYKIHUSA Ccp'a3y Ke OTTP'yKacTCs.

CucreMa «TOYHO BOBpeMs» COCTaBJIICT, II0-BUAMMOMY, CCPALECBUHY
CHUCTEMBI YIIPABJIEHUA IMP'OMBIIUIEHHOCThIO SNOHUM M OCHOBY IOBBIIIEHUA
sbdextuBHOCTH Tpyna. Wmes mpocra: MpOU3BOAUTHL M IOCTaBISTH TOTOBBIC
HU3JCHHUs KaK p'a3 K MOMCHTY UX p'ean3allii, KOMIUICKTYIOIIHUE y3/Ibl — K MOMCHTY
cOOpPKH TOTOBOTO H3JENWs, OTACIbH'BIC NETald — K MOMEHTY COOpKH Y3IIOB,

Marepuaibl — K MOMEHTY M3TOTOBJICHUS ACTAIeU. SMOHCKas NMp'OMBILLICHHOCTh
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MPOU3BOJIUT HEOOJbIINE IMapTUH TOBAP'OB «TOYHO BOBpPEMs», a 3alajHas
WHIYCTPHS THUTAaHTCKUE MapTHUH TOBap'OB «HAa BCsIkuil ciydaity. Camo coOoH,
pazymeercsi, MP'OU3BOAUTH aOCOJIOTHO «BOBPEMs» TaK K€ HEBO3MOXKHO, Kak U
U3rOTOBUTH U3JIENNE, OO0Jajaroliee HACATbHBIM KaueCTBOM, OJHAKO K 3TOMY
ujeaity Hajao0 HacTOMYUBO cTp'eMuUThes|9].

TakoBBIM HI€aTIOM SBJISIETCS AKTUBHOE UCIIOJIb30BAaHUE BCEX MAaTEPUAJIOB B
Ka4eCTBE 3JIEMEHTOB IIP'OM3BOJCTBEHHOTIO IIp'OIleCCa B IP'OTUBOBEC UX ITACCUBHOMY
HAaxXO0XJIECHUIO0 B CTaJWU 3araca, KOrjaa OHU UIPAT JHUIIb P'OJdb HOCUTEIEH IO
XpaHeHu0. ITO crnocod OpTaHU3alMK NP'OU3BOJCTBA, KOr/Aa MP'OU3BOJICTBEHH'bIE
3amacbl U 00BEMBI TOCTABOK MPUOIMKAIOTCS K €AUHHUIIE, TO €CTh OCYUIECTBISAETCS
MOAECTANBH'OE MP'OM3BOJICTBO M MNpOABWKEHUE wu3nennil. Kak yxke scHO wu3
BBIIIICU3JIOKEHHOI'0, LICJIBIO «TOYH'O B CP'OK» SIBIISIETCS CUCTEMA, oOecrieuynBaroIas
TUTABH'BIA U OBICTP'BIN MMOTOK MAaTEPUATIOB Yep'e3 CUCTEMY.

5C

Merononorust yiaydlieHus, BXOAAIlas B COCTaB MOJAXO0Ja Kala3eH. OJTo
CHCTEMa HaBCACHMUSA NOPAAKa, YUCTOThI U YKP'CIUICHUS JUCITUTITIMHBI.

5C — 3TO METOJI OpTaHu3aIuu pabouero Np'oCcTp'aHCTBa, 1EIbI0 KOTOP'Oro
ABJISIETCA CO3JAaHUE ONTHUMAJbH'BIX YCIOBHM JUIsl BBINOJHEHUS OIEpalnii,
noaACp KaHus Mop'saaKa, YUCTOThI, AKKYpP'aTHOCTH, SKOH'OMUH Bp'€MCHHU U SHCPTHH.
ToJIbKO B YUKMCTON M YHNOPSIAOYEHHOM cpefie MOTYT BBIITYCKAaThCsl Oe3ne]eKTH'bIEe,
COOTBETCTBYIOIIME  Tp'€OOBaHUSM  KIMEHTOB  TOBaphl U  yciayru. B
MNPOU3BOACTBEHHBIX  MOMCHICHUSAX, T YHUCTO M  aKKypaTHO, BBIIIC
MP'OU3BOAUTCIILBHOCTD TP'YJa, MEHBIIIC U3rOTaBIUBACTCS 6p‘aI<OBaH‘H‘0171 MIp'OAYKIIHUH,
TOYHEE BBIJCPIKUBAIOTCS CPOKH, JTyUIlie CoOMromaeTcs TexHuka oe3omacHocta [10].

Cucrema 5C BKIIIOUAET OITh B3aUMOCBSI3aH'HBIX DJIEMEHTOB OopTaHHU3aIuu
paboyero mecta [11]:

1. Sorting (copTupoBka). Ha pabouem wmecTe BCce MpeAMETHI
(MHCTP'YMEHTHI, ACTaJIM, MaTEePHUAIIbl, JOKYMEH'ThI) pa3/IeNIIIOTCA Ha He00X0IUMbIe
u HenyxHble. IlpousBomurcs yaamen'me mnociaeaHux. Bce coTp'yaHUKH

BOBJICKAIOTCS B COPTUP'OBKY MPEAMETOB, KOTOPhIE TOJDKHBI OBITH HEMEJICHHO
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YTUIN3UPOBAaHBI, NEPE€HECEHBI B MECTO MJJISI XpaHCHHUA; OCTaBJICHBI, Kak
H'€00XO0/IUMBbIE JJIsI BHITOJTHEHUS PabOTHI.

2. Straighten or Set in Order (paunnoHanbHoe pacmoiokenue). BaxHo
HAaBECTU TMOPSIIOK C HeoOXoauMbIMU TmpeaMmeramu. Mx pacnonaraior Ha
Omp'eIeJIEH'H'PIC MECTA TaK, YTOOBI OH'U OBLIH JISTKOAOCTYIIHBIMHU JJIS KaXKJI0I'o, KTO
nosib3yercst uMu. ClenyeT Takke MNpoOMapKUpoOBaTh MNPEAMEThl JJis OBICTP'Oro
noucka. IlpegycmarpuBaercs XpaHEeHWE UHCTPYMEHTOB MW MaTepualoB B
CIICUAJIbH'BIX, IOMEUYCHHBIX IIBETOM, MECTaX, TAKUX KaK KOP3UHBI U AIIUKH.

3. Sweeping (yoopka). TpeOyeTcs moamepkuBaTh YUCTOTY U TOP'SIOK.
Coznaerca cucrema, B KOTOpP'OMl OCYHIECTBISIeTCs peryisipHas yoopka u
coOmogaercs uucrota. Paboune 30HBI JIOJDKHBI OBITH pa3rpaHuYeHbl U
o0o3HayeHbl. CucTemMaTH4ecKasl U TIATeNbHast yOopKa CloCOOCTBYET TOMY, UTO B
cily4yae, Korja 4To-HHOY/b MOHAI00UTCs, OHO OyJeT HaXOIUThCS HAa MECTe U B
paboyeM COCTOSHUMU.

4. Standardizing (crammapTtuzanus). Cambie 3QdeKTUBHBIC pelICHUS,
HAaWUJECHHBIC B XOJE€ p'€alu3aluy NEpBbIX TPEX IIArosB, H'E€00X0IUMO 3aKp'eIUTh
MMMUCbMEHHO, YTOOBI OHM CTajdud HarjsJgHBIMA W JICTKO 3allOMHHAJIMCh. BaxkHO
pazpaboTaTh CTaHOAPTHl JOKYMEHTOB, NTPUEMOB pPalbOThl, OOCITYKUBAHUS
00op'y1I0BaH M, TEXHUKH O€30MaCHOCTH.

5. Sustaining (coBep'mencrBoBanue). CienyeT np'eBpaTuTh B MPUBBIUKY
YCTaHOBJIEHH'BIE NPOUEAYPHl M COBEPLIEHCTBOBATH HX. BBIMONHATH padoTy
JUCLUILIMHUP'OBAH'H'0, B COOTBETCTBUM CO CTaHJapTamMu. BusyamusupoBaThb
JEUCTBUS IO YJIYYIIEHUIO: BBIABIATH YJIYUYILICHUS; 3alMChIBATH IP'EIIIOKECHUS;
BHEIP'SITh HOBBIC YIIyUIIICHHBIC CTaH JapThI.

Hcnonp3oBanue CUCTEMBI 5C o0OecrieunBaeT yay4lIeHne
MIP'OM3BOJICTBEHHBIX TMOKa3aTesei, mocturaercs 3¢GGeKT B BUIE MPO3PadyHOCTU
TEXHOJOTUYECKOTO MapIpyTa, YACTOTHl Pab0YMX MECT, YMEH'BIICHUS BpPEMEHH
HaJTagKH 060p‘yz[0BaH‘H>1, COKpallleHUs NP'OJOKUTECIbHOCTH LIMKIIA, YBECINYCHUS

pabodero mnpocrtpaHcTBa, ONTHMH3aUUA O0BbEMA MaTepUalOB M HHCTPYMEHTA,
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CHUXEHHUS MOoTep’h pabouero Bp'eMEHM, COKpAIIeHHS KOJWYeCTBa H'ECYACTH'BIX
CJTy4yaeB, MOBBIIICHUs HaAEKHOCTH 000p'y10BaH USI.

Cucrema TPM

TPM (BceoOmmii yxom 3a oOopymoBanmem) (antTi. Total Productive
Maintenance, TPM) — cucrema MeHEIKMEHTAa  MPOU3BOJICTBEHHOIO
o0op'ymoBaHMsI, HalelieHHas Ha TMoBbIIEHUE 3(P(HEKTUBHOCTH TEXHHUUYECKOTO
oOcnyxkuBanms. Meton BceoOmiero yxoma 3a o0opyaoBaHWEM TIOCTPOCH Ha
OCHOBE CTa0MJIM3alliid U HENpepbIBHOMY YIYyYUIEHHIO MP'OLIECCOB TEXHUYECKOTO
00CITy>)KMBaHMsI, CUCTEMBI IUIAHOBO-TIP'eAYP'EAUTEIBLHOTO PEMOHTA, PabOThI MO
NPUHIIUIY «HOJb Ne()EKTOBY» U CUCTEMATUYECKOTO YCTP'AHEHHUS BCEX UCTOUYH'UKOB
noreps [12].

TPM o3wagaeT B CBOOOJHOM TMepeBoje «BceobOmee 3hPeKkTuBHOE
TEXHHUYECKOoe OOCIy>KMBaHHe». B JaHHOM KOHTEKCTE MOHSITHE «BCeoOIIee
OTHOCHUTCSI HE€ TOJBKO K HNPOHU3BOAUTCIBHOMY M 3KOHOMHKO-TECXHHUYECCKOMY
oOCITy>KMBaHHIO, HO M KO BCEH moiHol cucreme d>(pPexTuBHOrO yxoma 3a
000p'yJIOBaHHEM B TEUEHHE €r0 CP'OKa CIYKObI, a TAKKE K BKIIOYEHHUIO B MP'OIECC
KQXJIOr0 OTHAEJIBHOI0 COTP'YAHWKAa W Pa3IMYHBIX OTAENIOB npennpusarus. llpwu
npumen'ennu TPM Tpebyercss ompenelieHHbIe 0053aTeIbCTBA CO CTOP'OH'BI
pykoBojacTBa npeanpusitus13].

B TPM ywacTtByrOT omneparopsl U pPEMOHTHUKH, KOTOPHIE BMECTE
00ecreynBalOT TMOBBILIEHUE HAASKHOCTH 000pyaoBaHUsA. Tak Kak omnepaTropsl
IIOCTOSIHH'O HaxXoJATCd pPAaaIoM C 060p‘yzLOBaH‘I/IeM, UMEHHO OHHU MEPBBIMH
OTIP'EACINSIOT TMOCTOP'OHHUM IIyM WM BUOpAIMIO JBUTATENCH, HeXapaKTepHBbINA
CKpUI NPUBOAHBIX pEMHEN M LENeH, NPOTEUYKH Maciaa M YTEUKy BO3AyXa.
Omneparopsl MOJDKHBI 3HATh OCHOBHBIE MapamMeTphl CBOETO O0OOPYIOBaHUS U B
TEUCHUE KAXKIO0U CMEHBI IIP'OBEP'SITh, COOTBETCTBYIOT JIM OH'M CTaH IAP'TAM.

Takum oOpaszom, cucrema TPM — cucrema mpOU3BOJICTBEHHOTO
oOciy>)kuBaHMsl O0OPYIOBaHUSI C y4acTHEM BCEro INep'coHana, obecredyuBaeT
BBISIBJICHHE JedeKkTa B 000p'YJOBaHUM HA pPaHHEW CTajuM, CHIKAs 3aTpaThl Ha

p'eMOH'T 000P'YIOBaHUSI M IIP'OJISISL €r0 CP'OK CITYKOBI.
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AHIOH'

Cp'enctBo uH'GOPMAIMOH'HOTO YIIP'aBIEH' U, KOTOP'OE JIaeT Ip'eCTaBIeHHE O
TEKYIIEM COCTOSIHUM XOJa MP'OM3BOJCTBA, a TaKXKe MPU HEOOXOJUMOCTH CO3/aeT
BU3YaJIbH'OE€ U 3BYKOBOE MP'EAYIPEeKICHNE O BOSHUKHOBEH'UH fedeKkTa. ITO OJUH
W3 TJIABHBIX UHCTP'YMEHTOB B p'eajin3aliii NPUHINAIIA OPTaHU3aLUU IP'OU3BOJCTBA
J3UJI0Ka — OCTaHOBKa IIpolecca paau YIy4dlIeHHUsA KadyecTBa. K Takum
UH'POP'MAIIMOH'HBIM CP'€ICTBAM MOTYT OTHOCHTBCS I[BETHBIC JIaMIIbl, CBETOBOE
TabJ0, HH'(QOpMAIIMOHHBIC TTAaHETH, MOHUTOPHI[14].

AHJIOH' ABISETCA TEXHUYECKUM CP'E€ACTBOM BHU3YAJIIBHOIO yIpPaBIEHUS Ha
np'ou3BoACTBE. lcnone3yeTcsa Mg YBEAOMJICHHUS JIOJEH O He00X0IUMOCTH
o0p'aTUTh BHUMAHUE HA KAaKOE-TO COOBITHE WJIM 000P'YI0BaHUE, UK COOOIIIEHHE O
BO3HUKIIKX np'odnemax. [To dhopme, aHIOH' SIBIIIETCS] BBIBECKOM, C BKIIFOUEH USIMU
CUTHAJIBH'BIX OTHEH I 00O3HaYeHHs Ha KaKkoH p‘a6oqel?1 CTaHIIUU BO3HHUKIU
npoOneMbl. OrmnoBemeHue MOXET OBbITh aKTUBUP'OBAHO BPYYHYIO, IIyTEM
WCIIOJIb30BAaH'Usl pabouero TMyJibTa YOPaBJICHUS WM KHOIMKH, WIA MOXKET
BKJIFOYATHCSI aBTOMATUYECKH IO CUTHAITy caMoro o0op'yaoBanus. Cucrema MOXKeT
BKJIIOYaTh B ce0sl CpencTBa, 4YTOOBI OCTAaH'OBUTH MPOU3BOACTBO C IIEJBIO
yctpanen'usi np'odsieM. CoBpeMeH'HbIE CUCTEMBI OTIOBEIICHUS BKJIIOYAIOT B ceOs
3BYKOBYIO CUTHAJIM3AlIMH, TSKCT Ha CICIHAIIBHBIX JUCIIIICAX.

Cucrema AHIOH' SBISETCS OJHUM M3 OCHOBHBIX 3JIEMEHTOB B pPaMKax
MP'OM3BOJICTBEHHON cHCTeMBbl [0YOla, M MOATOMY B HACTOALIEE BpPEMs YacThb
noaxojaa Lean. 9To gaeT pabOTHUKY BO3MOXKHOCTh OCTaHaBIUBAThH MP'OU3BOJICTBO
npu oOHap'y>keHuu nedexra, u HeMeUIeHH'0 o0paTUThCs 3a moMouisio. Hanbonee

plactp'ocTp'aH'eH'HbIE IPUYUHBI Ul pYYHOU AKTUBAUMU AHJIOH' SIBJITFOTCS:

HeXBaTKa MaTCpPHUaIOB;
—  JedeKT 3ar0TOBKU;

—  HEHUCIP'aBHOCTh 000PYAOBAHUS, HHCTPYMEHTA,

np'o0seMbl Oe3omacHocTH[15].
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Pabora ocramaBiIMBaeTcsa, IIOKa pelIeHue He 6yz[eT HalaeHo.
[Ip'enynpexxnen s MOTyT OBITh 3aH'E€CEH'bI B 0a3y JaH'HBIX, TAK UYTO OHU MOTYT OBIThH
M3YYEHBI B PaMKax Np'orpamMMbl HENP'EeP'bIBHBIX YIYUIICHUHN.

Cucrema OOBIUHO yKa3bIBAET, IJIe BO3HUKIA IMpoOJeMa, a TaKKe MOXKET
Npe/CTaBUTh OINUCAaHUE Mpo0JIeMbl. AHIOH MOXET BKJIIOYAaTh B CeOS TEKCT,
rpaduky, ayiuo-BUJEO 3JIEMEHTHI. 3BYKOBbIE CUTHAIBI MOTYT O3HA4aTh pa3H'bie
COOBITHS, p'a3INYH'ble MEJOJANH, COOTBETCTBYIOUIUE P'A3JIMYHBIM ONOBEIICHUS, a
TaK)K€ MOXET ObITh IP'€IBAPUTEIBHO 3AMMCAHHBIE CIIOBECHBIE COOOIIEHUS.

[Ip'enmyniecTBa NCNIOJIB30BAaHUSI CUCTEMBI AHIOH'.

—  obecrnieueHue ObICTP'Oro p'earup'oBaH'us Ha BOSHUKIINE MP'OOJIEMBI;

— OoOHap'y’)keHHEe Ha paHHUX CTaauiax T[03BOJsEeT H30aBUTHCS OT
MTOBTOP'SIIOIINXCA 3aTP'yAHCHNN;

— 'y paOOTHUKOB BbIpAOATHIBACTCSI YYBCTBO  OTBETCTBEH'HOCTH,
Osarosiap'st UMEIOIUMCS,

- MOJIHOMOYMSM OCTaHaBJIMBATh MpPOLECC J0 IOJHOI0 peHICHUs
BOIIp'OCa;

—  TIOBBIIIAETCSI MOTHUBALMS K YIYYIICHUIO KadeCTBa, IOCKOJIBKY BCE
COTPYIHUKH MOTYT HAarjsiAHO yOeIUTbCcS B TOM, YTO TOMOIIh B YCTp'aHEHUU
np'o0JeMbl Ha JIIOOOM ydacTke OyJIeT OKa3zaHa cpasy;

—  Np'enoTBpallacTCs NpaKTHKA MEP'eKIAAbIBAHUS P'EIICHUS TP'YAH'OCTEN
Ha Jp'yrux.

Takum oOp'a3zom, yaaeTcs cTabUIM3Up'oBaTh MPOIIECC MP'OM3BOICTBRA.

Kan'0an

Kan'6an' — (B mep'eBojie C SMOH'CKOTO «BBIBECKA, P'CKIAMH'BIN IIUT») — ATO
cucTeMa, 00ecTieunBaroIas OpTaHU3aIMI0 HENp'ePhIBHOTO MaTEPUATBLH'OTO MOTOKA
IpU OTCYTCTBHM 3alacoB, TO €CTb BCE IIP'OM3BOACTBECHHBIC MNOAPA3ACICHU
MPeNNPUATHS CHA0XKAIOTCS MAaTEPUATLH'BIMH P'ECYP'CaMH TOJIBKO B TOM KOJIMYECTBE
U K TaKOMy CPOKY, KOTOp'ble HEO0OXOIMMBI ISl BBIMOJHEHUS 3akaza. lanHas

CHUCTEMa JAaCT BLICOKOE KaueCTBO MP'OAYKIMHU Ha BCEX CTAAUIX IIP'OU3BOACTBEHHOIO
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rp'oriecca 3a C4eT OTCYTCTBUS U3AEPIKEK Xp'aH'eH U 3aracoB. [1o3BoisieT cokpaTuTh
IIOTEP'H, CBSI3AHHBIC C 3a1acaMy U MEP'eIIP'ON3BOICTBOM.

CucreMa «kaH6aH» 0a3upyercs Ha CTP'OroM KOH'TPOJIe KauecTBa Ha BCEX
YP'OBHSIX MP'OM3BOACTBEHHOIO MpOllecca, a TaKKe BBICOKUX KBaTU(DUKAIIMOHHBIX
HaBbIKax pa0OTHUKOB B TECHOM COTPYAHHYECTBE U CBS3SIX C IMOCTABIIMKAMHU.
OCHOBHBIM MNPUHUIMUIIOM (QYHKIMOHUPOBAHUS CHUCTEMbl «KaHOaH» SBISETCA
Mp'eA0CTABJIICHUE BCEX MATCPHUAJIOB B COOTBETCTBYIOIIEM KOJIMUYCCTBE, KAYECTBE U
aCCOPTUMEHTE K MOMEHTY M MECTy UX MOTp'eOJeHHus, a Tak >Ke oOecreueH'ne
TMOKOCTH TP'OU3BOJICTBA, €r0 OBICTP'OMl MPUCIOCOOIIEMOCTH K HM3MEHSIOIIUMCS
Tp'eboBaHMsIM pBIHKA[16].

«KadectBO» — »3TO HE€ NOPOCTO CIOBO, a CTpATerusi OpPTAHU3ALUU
COBpP'€MEH'H'OTO P'OM3BOACTBA. O0eceueH e KauecTBa SIBISETCS MEeP'BOCTCIICHHON
3a/1ayueit, a 00beM MP'OM3BOICTBA 3aHUMAET TOJIBKO BTOp'oe MecTo. KauecTBo ToBapa
— DOTO CTCHCHBb JOCTHIXKCHHS YCTAaHOBJICHHOIO TEXHHUYCCKOI'O YpOBHS MpHU
MP'OM3BOJICTBE KAXKIOW €IMHULIBI TOBAP'HOM Np'oaykunu. [lnanup'oBanme BoITycKa
M3IEIUNA HCXOAUT OT HaJW4Yhsl OCHOBHBIX CpPEICTB IIP'OM3BOACTBA, a4 TAaKKE
KOM(bop‘TH‘oﬁ p‘a6oqel71 CMEHBI, B TCYCHHUC IHS HOJDKHO OTBOJUTCS BpeMs I
pelieH s BO3HUKAIOUIUX MP'OU3BOACTBEH'HBIX MP0OJIeM, YTOOBI MPENOTBPATHTD
BBIITYCK 6p‘aKOBaH‘H‘0171 Np'OAYKIHUH.

OcoOCHHOCTh CHCTEMBI «KaHOaH» COCTOMT B TOM, YTO 3TO CHCTEMa
«BBITATUBAaHU». B OCHOBY BBITATMBAIOLIECH CUCTEMBI ITOJIOKEHA Uesd Marasusa. B
MarasuHe, Mbl paccMaTpUBaeM BBICTABICHHBIM TOBap, BBIOMpAeM, 4YTO HaM
HpaBUTCS, a 3aT€M ero nokymnaemM. MepueHaai3ep' BBIKJIAIbIBACT U (opMHUPYET
TOBap' 110 MEp'€ TOT'0, KaK OH' paCKyIaroTcs.

Tak W B MNOPOU3BOACTBEHHOM IP'OLECCE, BBITATUBAIOIIAA CHCTEMA
oOecnieunBaeT Oojee TMOKMN TOIXOJ K HM3TFOTOBJICHUIO MPOIYKIMH, TaK Kak
MP'OU3BOJIUT TOJHKO H'EOOXOAMMYIO MPOIYKIIMIO B TP'eOyeMOM KOJIMYECTBE W B
HyxkHOe Bpems. Takoil moaxon moO3BoJsSeT H30eXKaTh MEpPEnpOU3BOACTBA —

OCH'OBH'OI'O MICTOYHHKA MOTEPb.
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CocTaBHOM YacThIO CHUCTEMBI «KaHOaH», MpeArnoyiaraeT CHUHXPOHHYIO
MOCTaBKY  HEOOXOJMMOIro B  NPOU3BOJACTBE Marepuana: IOCTyIUICHUE
H'EIIOCP'CICTBEH'H'O B P'OM3BOJICTBO HA p'aboyee MECTO K HEOOX0AMMOMY Bp'eMEHH,
B H€00XOAMMOM KOJIMYECTBE, C MP'eANMUCAaHHBIM KaueCTBOM U B COOTBETCTBYIOIIEH
noTp'edsieHn0 ymnakoBke. B kawecTBe cpenctBa mepenaud  MHQpopManuu
UCIIOJB3YIOTCS OUpKHM, UH'QOP'MAIMOHH'BIE KapTOYKU, Tapa, dJICKTP'OH'HOE
COOOIIEHNE KApTOYKH, KOTOPBIC NEPEMEIIAIOTCI MEXKIy MOTPeOuTeNsIMu |
np'ousBoauTeasMu[17].

Cucrema «xan'0aH» 3TO OAWH U3 METOJIOB YIPABJICHUs OEPeHKINBOCTHIO,
UCIOJB3YIOMMUN  MH(pOpMallMOHHBIE KapTOYKHU, MJ TMepeladyd 3aka3a Ha
M3TOTOBJIEHWE NMP'OYKTa C OOH'OTO Tp'oriecca Ha ap'yro. Kaxnasa takas kapTouka
NPUKPEIUIIETCd Ha BBIIOJHEHUE Pa0OThl, KOTOpas COMPOBOXIAACT H3JEIHE,
uH'GOpMHUP'YSI O TOM, OTKYa MOCTYIWIA Ta WU UHAs IeTalb WiK noiaydadpukar u
KyJa oHa JO0JKHA MOMECIICHA JaJIbIIIe.

SMED (Single Minute Exchange of Die)

JUiss  opraHuW3auuMyd NPOU3BOJACTBA MalbIMU HapTUAMH HEOOXOIUMO
MPOU3BOJUTh YacThle TMEp'eHanagku o0O0op'ylIOBaHUs, IMOITOMY HJisg JHO00ro
NpeanpusATUsl, CTPEeMSILErocsi TMOBBICUTh CBOIO PEHTA0OENbHOCTh, CHHU3UTH
ce0eCTOMMOCTD NMP'OTYKLIUH U BEIBECTU B 000P'OTH'bIE (POHIBI MAKCUMYM JE€H €KH'BIX
CP'€ICTB, CTAaH'OBUTCS XKU3HEHHO HE0O0XOAMMO YMEH'BLIATh BpeMs MepeHaNagku
obopynoBanus. s 3Toi menu Oblna paszpadboTraHa METOAUMKAa YMEHbIICHUS
Bp'eMEH'W MepieHana ki o0op'yaoBanus moj Hazsanuem SMED.

SMED (Single Minute Exchange of Die) — cucrema, mo3BoJstorias
COKpaTUTh MOTEP'U BP'€MEHH, CBA3aHHBIC C YCTAHOBKOM 3arotoBok. CoBeplieHue
nepeHanagku o0opyJoBaHUs Ha HAaUMEH'bIINN Nepro BpeMEH'W TaK, 4YTOObl OHA
COBEPLIEH'O H'€ BIUsJIa HAa CKOP'OCTh BBIMOJIHEHUS PaOOTHI.

Beirongpl, KOTOpBIE MOXHO U3BJI€Yb, YMEHBIIAs BpeMs IEepeHaAIaAKU
obop'ymoBanus [18]:
1. VYwmeHblleHHWE TOBap'HO-MaTepUAIbHBIX 3amacoB. Ilpu pabore

KP'YIH'BIMU AP TUAMU JETalH, JIexkKalre 6e3 ABIKESHHUS U XKIyIue CBOCH ouepenu
29



Ha JajdpHelIny0 oOpaboTKy Wi cOOpKy, MPEACTaBISIOT COOOM «MEPTBBIE)
JNEH'BIH JJis MPEeANpPUATHsS, KOTOPbIE MOXXHO BBIBECTM B OOOPOTH'BIE (POHIBI
(O)KUBUTB).

2. Kak crnenctBue yMeHBIIEHHS TOBapHO-MaTepHUANbHBIX 3alacoB —
ocBoOOXkIeH e momanei. OcBOOOKAEHHBIE TUIOMAAN MOKH'O HCIIOJIb30BaTh: IS
nep'eMOHTaxeil 000pyA0BaHUs MPU BHICTP'AUBAHUU MP'OU3BOJICTBEH'HBIX MOTOKOB
C LEJIBI0 YMEH'BIICHHUS NIEp'EMEIEH U IETANCH U JIMKBUAALUA MEXKOIIEPALUMOH H'bIX
3aI1acoB, AJIs1 p'acIIUp'CHUS IP'OU3BOACTBA NI JJIs1 CAaYU B ap'CH Y.

3. VYayumenue mokaszateneil kauectBa. [lpu pabore ManbiMu mapTUSIMU
U YacThIX MepieHanaJkaXx yMEH'BIIAeTCs MPOIEHT Opaka, Tak Kak 0oJjiee 4acThie
nep'eHanagky — 3To 0oJiee YacTble HaCTP'OMKHY Ha 3aJaHHbIe Tap'aMeTP'bl.

[Ipouecc mepeHanaaku MpeEACTaBIsIET COOOW  MOCIEI0BATEIbHOCTh
JIEVCTBUM, COCTOSILLUX U3 AIIEMEHTOB U MIEP'€X00B, BBIIOJIHIEMbIX JJI1 HACTP'OMKHU
000p'yI0BaHMsI MOCIIE BITYCKa OJJH'OTO BUAA U3CIUM HA BBITYCK AP'YTOTO.

Pa3znuuaroT BHYTP'CHHIOI M BHEIIHIOW MNeEpeHanaaky. BHyTpeHHss
nep'eHanaaka CoCTOUT U3 p'aboT, KOTOP'bI€ HEBO3MOXKHO BBITIOJIHUTH O€3 OCTaH' OBKU
nepeHanaxnuBaeMoro o0opyaoBaHusa. BHemHss mnepleHanagka MpeacTaBseT
coboii palboThl, KOTOpPBIE HEOOXOAUMO BBIMOJHUTH JJIS OCYIIECTBICHUS
NnepeHalaJku, HO  KOTOpPBIC  MOJXHO  BBINOJHATH, HE  OCTaHaBIHWBas
nepeHanaxuBaeMoe o00p'yIoBaHue (T.€. BBIMIOJHSIEMbIE MapauieibHO, BO BpeMs
IIP'OM3BOICTBA U3JICIIHI).

OTAenbHO MOKHO BBIIEIUTH €II€ HECKOJBKO BAXKHBIX HHCTPYMEHTOB
Oep'exITMBOTO MP'ON3BOJICTBA, TAKUX KaK:

—  poka-yoke — MeTo MoeMpP'OBaH s OMIMOOK U MX MPEAYIIPERICH U
B NPOMU3BOJACTBEHHBIX Npoueccax. [103BonseT COKpaTuTh MOTEpHU, CBA3aHHBIE C
nedexramu B IP'OU3BOJICTBE;

- WH'CTP'YMEH'THI KOHTPOJISI Ka4ecTBa — rMCTOTpamMMa, cTpatudukanus,
nuarpamma Ilapero, quarpamma pazOpoca, nuarpamma VcukaBbl, KOHTPOJBHBIN

JINCTOK;
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— HUHCTP'YMEHTBI YyIpaBJICHHUS KavyeCTBOM — JHarpamMma CpoOJACTBa,

IuarpaMma CBA3€M, ApP€BOBUHAA JAUarpaMma, MaTpuyHas Auarpamma, CETeBOU

rpaduk, MaTpuia npuoputeToB, nuarpamma PDPC;

—  HUHCTPYMEHTHl aHaldu3a M NpoeKkTupoBaHHUs kadectBa — FMEA-

aHaJIM3, «IOMHK KauecTBa», METOJ 5 «movyeMy» u np'oune [19] .

[Ipon3BOACTBEHHBIE MPOOJIEMBI, KOTOPHIE MOXHO PEIIHTh C MOMOILBIO

HHCTPYMCHTOB 6€p€}KJ'II/IBOI‘O IMPOU3BOACTBA ITPCACTABJICHLI B Ta6J'II/IH€ 2.

Tabnuma 2 — O6mactu NpUMUHEHUST OEPEXKITUBOTO POU3BOICTBA

Oxupanus B paboTe orepaTopoB

Het equHO000pa3us BEITIOJIHEHUS OTIepaIlisl OIepaTopaMu
Her cuctembl ToWCka JIydIIUX METOJOB PaOOTHl M WX
CTaHAapTHU3AITUN

Jlutaue stanel 00paboTKU JeTaen

HaumenoBanue np0/1eMbl/0CO0CHHOCTH HNHcTpyMeHTHI
HeobxoaumocTh yacTHOM nepeHaiaku o00py10BaHus Ha SMED, mnotok
IPYTo# BUJT BBIITYCKAEMOM MPOIYKIIUU € AUHUYHBIX
bosib110#1 aCCOPTUMEHT BBIIYCKAEMBIX U31EIINI W3EIUH,
JlnuTenpHbIe IEpeHaNa KU YMEHBIIICHUE
MHOro pydHbIX pETYJIMPOBOK TIOJIOXKEHHS JETaJIH, apTUn
HaCTPOEK
Bonbiioit pazmep naptuii o6padbaThiBa€MbIX U3IETUN
Bonbiiine MexonepaioHHbIe 3amachl
JITuTenbHBIN MOMCK HEOOXOAUMBIX 3arOTOBOK U JIeTalIei 5C
[Touck MecTa, KyJ1a MOJ0KUTh 3arOTOBKH WJIH JI€TaIN
[Touck npaBoii/neBoil neranei
Her Bu3yanpHOro KOHTpOJIS
Bosb B crivHe Win pykax u3-3a MOCTOSHHBIX HAKJIIOHOB WJTU
TSAHYUIUXCS JIBHXKCHUN
Heynob6nas mogayva neranei oneparopy
JluiiHue nBHKEHHS oriepaTopa
Heno3arpyska/meperpyska onepartopa CP,
OmnepaTopsl HAOTIOJAIOT 32 pabOTON 000PYIOBAHUS nepebaaHcupoBKa
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[Tponomkenue Tabnuip 2

Henozarpyska o0opynoBaHust TPM
Oxwunanue B paboTe 000pyAOBaHUA, 3aMEHA HA PYyYHBIC
oTieparu

bonbmioe komunMuecTBO OpakOBaHHBIX WM Je(EKTHBIX
15631 () 0505

HecrabunpHas reomeTpus aetajeit mocie oopadoTKu
HeBbllonHeHWe 1j1aHa BBIMYCKAa MPOAYKIMUA — HM3-3a
BHEIJIAHOBOM  OCTAHOBKM  OOOpYJIOBaHHUS, MPOCTOEB,
aBapuil 1 peMOHTOB

Yactele mpocTon 000OpyAOBaHUS, CBS3aHHBIE C BBIXOJOM

000pyI0BaHUS U3 CTPOS

HeBpinosiHeHne 3aka3a TOYHO B CPOK (HU3Kash TOYHOCTH | [Ipon3BOICTBEHHBIM
MpyU  ONEpPaTUBHOM IUIAHUPOBAHUU U  BBINOJHEHUU
CMEHHOT0 3aJIaHusl)

[ToTepu Ha TpaHCTIOPTUPOBKA, OXKUIAHUAX U XPAHECHUU

aHaJIn3

PaccmatpuBass TPUHLUNBI W aHATU3UP'YS METOJbl  OEp'eKIUBOTO
IP'OM3BOJCTBA, MOXKHO CJI€NaTh BBIBOJI, UYTO OEP'eKINBOE MP'OU3BOJCTBO — 3TO, IO
CyTH, METOJWKAa, HalpaBJICHHas Ha CHUCTEMaTUYECKOE COKpalleHue 3arpar,
3a1a4eil KOTOP'OM ABISIETCA NMP'OEKTUP'OBAHUE M BHEIP'EHHUE IMP'OM3BOJICTBEHHOU
JMHUH, CIOCOOH'0M M3rOTaBIMBATh p'a3HbIe BUAbI IP'OAYKTOB POBHO 3a TO Bp'eMs,
KOTOpP'0€ JIEMCTBUTEIBH'O I 3TOrO HeoOxoaumo. Jlaxke gacTHUHOE BHEAp'CHUEC
AJIIEMEHTOB OEp'eKJIMBOTO MP'OM3BOJICTBA MO3BOJUT MPEANPUITHIO BbISBUTH
UMEIOIIMECS] MOTEPU B NPOU3BOJACTBE MNPOAYKIMH, MOBBICUTH KBAJTU(PUKALIMIO
Nep'coHala, YyIy4YlIMTb KadyeCTBO MpP'OAYKLHH, CHU3UTH MPOU3BOJACTBECHHBIC
3aTpaThl, MOBBICUTH KOHKYP'EHTOCIIOCOOHOCTh M A((HEKTUBHOCTH JEATEIHLHOCTH

peaANpUITHS.

1.3 H3ydeHue ocoOeHHOCTEH poccuiickoro Ou3Heca

OnHoit u3 mpo0seM, ¢ KOTOPOH CTAIKUBAETCS MPEANPUATHE IPU BHEIPEHUU
CHCTEMbI OEpEeXIIMBOTO MPOU3BOJICTBA - ITO HEOCBEAOMIICHHOCTh COTPYIHUKOB O

IMpUuHOUIIax ,Z[CﬁCTBI’IH I[aHHOI‘/’I CHCTCMBI. BHeI[peHI/IC IIPOUCXOAUT HaA YPOBHC
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PYKOBOACTBA, Korjga B fNOHMM, OCHOBHBIMM YYAaCTHUKAMHU SBIIAKOTCS CaMH
COTPYAHUKH, 3aHATHIC HA IIPOU3BOJICTBE.

UYToOB! BIBUTH NPUYMHBI BOSHUKHOBEHHUS MPOOJIEM MTPU BHEJPEHUH TAHHON
CHCTEMBbI, HEOOXO0IMMO MPOBECTH aHAJIHN3 PabOThI 3TUX METOAOB B SMOHUU.

OcCHOBHBIM npueMyliecTBOM 3(PGEeKTUBHOM padOThl MPEANpUITHIl B
SAnoHun sBIAETCS pa3BUTAsl KyJIbTypa, MEHTAIUTET U ¢dopma MbluUieHus. Mx
MOJIeIb MOBEACHUS U OCOOEHHOCTh KyJbTYphI MO3BOJIMJIA YCIEIIHO PEan30BaTh
METO/Ibl OEPEKITUBOTO MTPOU3BOICTBA.

Ecnu 661 TOMBKO METOABI U MHCTP'YMEHTHI OCP'eKIMBOIO MPOU3BOJICTBA
MPUBOJUIN K BBICOKHM p'e3yabTaTaM, TO OUCH'b MHOTHC KOMIIAHUHU 110 BCEMY MHUP'Y
cMOTJIM Obl TOBTOPUTH OMBIT TOyota. Ha mpakTuke *e JUIb HEMHOTHE MOTYT
T0OUTHCSI TIOCTaBIEHHBIX 1enel. CrnenoBareabHo, 3PHEeKTUBHOCTb OEp'eXKIUBOTO
IIP'OM3BOJCTBA HEPA3PbIBH'O CBSA3aHA C KYyJIbTYP'OU, MEHTATUTETOM U MBILIJIEHUEM
Snonun.

O} dexkTuBHOCTh NPeAIPUATHA B KAXKAOW CTpaHe HANPSIMYIO 3aBUCUT OT
MEHTAJIMTETA U HAMOHAIBHON KyJIbTypbl. IMEHHO OHW ONpPENEISIOT MOJEIb
IMOBEJACH YA YEJIOBEKA.

K OCHOBHBIM 4YepTaMm COTP'YIHHMKOB SIOHCKUX MNPEINPUATAN MOMXKHO
OTH'€CTH: UCITOJHHUTEIILHOCTD, CTP'CMJICHHUE K ITOP'AAKY U JUCITUIIMHHUP'OBAHHOCTb.
B fInoHuu NpuHATO BBIIOIHSTH CBOIO Pab0OTy KaueCTBEHHO, CTP'Oro co0Jro1ast Bce
YKa3aHUsl BBIIECTOALIETO PYKOBOACTBA. YCTAaH'OBICHHBIC PAaCHOPSDKEHHUS U
IIp'aBujIa IPUHATO BBIIIOJIHATEL U coOIr01aTh,

B P'occun cnoxxwimcs ap'yras KyJapTypa U MEHTAJIUTET, U OBJIUAIN HA TO
OOJBITIIOE KOJTUYECTBO MPUPOIHBIX PECYp'COB U OTpOMHAs TeppuTopus. Mul He
MPUBBIKIN OTHOCUTBCA OEp'eKHO K demy-nu0o. Ecnu y smoHTeB Oep'eXInBOCTD
YK€ B KP'OBHU, TO B Poccun TONIBKO HavaJIiCs MP'OLECC U3MEHECHHUU.

B Poccunm He npUHATO BBINOJIHATH KAa4eCTBEH'HO CBOIO padoTy,
NPUAEP)KUBASACH BCEX IMPABWI M YKA3aHUW PYKOBOACTBA. BcrnemcrBue yero

NPeANPHUITHS YaCTO CTAIKHUBAIOTCS C MP'00JIeMaMy OpTaHU3allMOHHOI0 Xap'akTepa,
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Hanpumep': Opak, OTKJIOHEHHE OT CP'OKOB, IP'OCTOM MP'OU3BOJICTBA, HAP'YIICHUE
UHCTPYKIMU U T.1.

P'ykoBojicTBO p'eAnpuaTHii 60op'eTcs C OpTaHU3aIMOH'H'BIMU TIp'00JIeMaMH,
BMECTO TOT'O YTOOBI COKp'alllaTh MOTEPU U BHEIPSITH Oep'eXIIMBOE MP'OU3BOICTBO.
O4eBUHO, YTO OCOOCHHOCTH POCCUHCKON KyJIbTYpP'BI TOP'MO3SIT BHEIpPEHUE U
p'azBuTHE OEP'eKIMBOrO MP'OU3BOICTBA HA MPECANPUATHUSX.

N3 BeIIECKAa3aHHOrO MOXKHO CJ€NaThb BBIBOJ O TOM, 4YTO KYJIbTypa WU
MEH'TAJIMTET UTPAIOT OOJBIIYIO P'0Jib B 3(HEKTUBH'OCTH BH'EAP'CHNS HHCTP'YMEHTOB
" METOIO0B 6ep‘e>I<JII/IBOro MIP'OU3BOACTBA.

Crout paccMoTp'eTh TJIaBH'BIC p'a3uyusi BeAcHHUs OusH'eca B AnoHuu u
Poccun u omnpenenuTh, Kakoe BIMSHHE OHHU OKa3bIBAIOT HA 3(PPEKTUBHOCTH
NPUMEHEHHUS U BHEIP'eHUs Oep'eXKIIMBOIO MP'OU3BOICTBA.

[14Th rMaBH'BIX OTAWYMH B 3THKE On3Heca SAnonuu u Poccun:

1. OtHomeHne K cioBam. B SIlnoHnu coTp'yIHUK, IP'€K]I€ YEM OTBETUTH HA
KaKOM-TO CHIOP'H'BIA BOMPOC MJIM MOOOEIaTh YTO-TO, CHavanga yoeauTcs, B €ro Jiu
KOMIIETCHIIMA JaHHBIA BONPOC, H, yTOOBl H€ IIOABECTA CBOE HAYAILCTBO,
BEp'OATHEE CKaXeT: «MH€e CHavana HYy>XHO BCE IIP'OBEPUTH, IP'EKIE YEM JaTh BaAM
TOYHBINA OTBET.

B Poccum e cOTpyaHuK MOKET T000eaTh YT0-11M00 1 HE BBITIOHUTD. JTa
OCOOEHHOCTHh TOPMO3UT BHEJPEHNE OepexIIMBOT0 MpOU3BoAcTBa B POccuu, Tak Kak
COTPYIHUK MOXET JaTh JIOKHYIO HHPOpMAlUi0 CBOEMY PYKOBOJICTBY
OTHOCUTEIBHO PE3yJIbTaTOB TNPUMEHEHHS METOJOB W HaIW4us MpoOJeM Ha
MPEANPUATHH.

2. OrHolleHHE K MyHKTyaJbHOCTH. B SlmoHum mnpuHATO AeiicTBOBATH
COTJIACHO JOTOBOPEHHOCTH: HE ONa3/bIBaTh HA BCTPEUH, a JIy4llIe NPUXOauTh Ha 10
MHHYT PaHbIIE, OCYUIECTBIATh JOCTABKY TOBAPOB TOYHO B CPOK U Tak gajuee. B to
Bpems Kak B Poccum yacto HapyImaroTcesi CpoKu

OauH U3 NPUHIMIIOB OEpEeXITMBOr0 MPOU3BOJICTBA — 3TO paboTa TOYHO B
CpOK, 0€e3 3aepkek, uCKitouas norepu Bpemenu. CrnegosarensHo, B Poccun meTos

"TOYHO B CPOK" IJIOXO paboTaerT.
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3. Bocnpusrtue nosibHOCTH. B SIMOHNM HE TPUHATO MEHITH MECTO pabOTHI,
TO €CTh YeJIOBEK paboTaeT BCIO JKMU3Hb B 0O/IHOM Kommanuu. B Poccun sxe Hao00poT,
YeJIOBEK 3a Mapy JIET MOKET CMEHUTh HECKOJIBKO KoMIIaHUU. OTCIO1a CIIeqyeT, YTOo
ATOHCKUN PaOOTHUK HAMHOTO OOJbIIE 3aMHTEPECOBAH B YCIEUITHOM Pa3BUTHU
CBOEH KOMIIaHuH, B Poccnn e y COTpYTHUKOB B IIPUOPUTETE JIMUHBIE HHTEpPECH. B
AIOHCKOW KOMIIAHWH COTPYAHMKM HamnpaBsAT BCE CBOM CHJIBI Ha BBEJCHUE
u3MeHeHui, B Poccum ke, Kak MpaBUIIO, BOBJICYEHHOCTh COTPYIHUKOB OyneT
MUHUMalbHA. B3auMOOTHOIIEHHST C TOCTAaBIIMKaMU OyayT BBICTPauBATHCA
AHAJIOTHYHO: SIMOHCKAsl KOMIIAHUS OYEHb PENKO MEHSET IMOCTABIIMKOB, OHA CKOPEE
OyZeT OKa3bIBaTh MMOMOILb CBOUM MapTHEPAM B MOBBIIIEHUU Ka4€CTBA, POCCUIICKUE
K€ KOMIIAaHUU B AHAJIOTUYHBIX CUTYaLUAX, CKOPEE CMEHAT IIOCTABIIUKA.

4. Ilpouecc mnpuHATHS pemeHni. B SmoHnm craparorcs pemarb Bce
BOIIPOCHI KOHCEHCYCOM, BaXHO MHeHue Kaxzaoro. B Poccum pemenus
npuHuMaoTcd "Ha Bepxax". Jlis GepexIMBOro mpous3BOJCTBA 3TO 3HAYMT, UYTO B
Poccun BHenpeHue OONBIIMHCTBA HMHCTPYMEHTOB Lean MOXET HpPOXOIUTh
dopManbHO TONBKO Ha Oymare. Hampumep, pyKOBOACTBO pEUIMIIO, YTO JIs
COBEPILIEHCTBOBAHMS KOMIIAHUHA HEOOXOJIMMO, YTOOBI KaXKJbIH COTPYAHUK MHUCAN B
JI€Hb 10 OJHOMY MPEIJIOKEHUIO M0 YIYUYIICHHI0 M KaXAYI0 HENEI0 OHO W3
IPEJIOAKEHUN TOKHO OBITh BBIIOJIHEHO. M COBEpIIEHHO HE BaXXHO MPHUHOCAT JIK
3TH U3MEHEHUs pe3ysibTar. PykoBonacTtBy B Poccun HE0OXOAMMO y3HATh MHEHUE
COTPYIHUKOB OTHOCHUTEJIIBHO HOBOBBEACHUM, UYTOOBI MOHATH HEOOXOAMUMOCTh HX
MIPOBEJCHUS U OLIEHUTh TPUMEPHBIN PE3YIIBTAT.

5. TlocpeanunuectBo. ANOHCKUI OU3HEC BCETJa UILIET TPETHIO CTOPOHY, 3TO
CBOETO pOJia TapaHT Uil BeaeHus: OusHeca. Poccusi, HanmpoTuB, cTapaercs caenaTh
BCce 0€3 MOCPEAHUKOB, TaK KaK CYMTAETCS, YTO MOCPEAHUK ChEAAeT NPUObLIb. DTy
O0COOCHHOCTh B OEpEKIMBOM MPOU3BOJICTBE MOXKHO OOBSICHUTH, KaK CTpEMJICHUE
KOMIAHUI BHEAPUTHb OEpeXJIMBOE MPOU3BOJCTBO 0€3 CTOPOHHEH MOMOIIM U

MoCpeaACTBOM HOCTYHHOﬁ I/IH(bOpMaHI/II/I OTHOCHUTCJIBHO YCIICIIHOI'O OIIbITa TonoTel

v Jp.
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XOTs CTOUT ITOHUMATh, YTO YCIIEIIHBIN OMBIT S TIOHNU COBCEM HE COUETAETCS
C POCCHICKOW KyJbTYpOoW BeaeHHs Ou3Heca. MbI XOTHM BCE M Cpa3y M KIEM
MTHOBEHHBIX pe3yibTaroB. B fAnonun BHeapeHHE OEpekIMBOTO IMPOU3BOJICTBA
MPOUCXOUIIO Ha MPOTsikeHU: 40 €T U OPOUCXOAUT JI0 CUX MOP, POCCUIICKHE KE
KOMIIAaHUHW CTaparoTcsl BHEAPUTH OCPEKIUBOE IPOU3BOJCTBO HA MPEANPUITHH 3a

HCCKOJIbBKO MCCAIICB, HC IIOHUMaAs, 4TO 3TO HGHpGpBIBHLIfI Imponecc.
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2 CoBeplIIEHCTBOBaHNE MPOIECca MPOU3BOACTBA YJIEKTPHUECKHX

MalllMH ¢ MOMOIIbI0 MHCTPYMECHTOB 6epe)KHI/IBOI‘O Nnmpouns3BoJaACTBAa

2.1KpaTkasi XapaKTepuCTHKA NpeInpusiTUsI

AO «ToMCKuH 3JIEKTPOTEXHHUYECKHI 3aBOA» — OJHO M3 MPEINPHUATUI
00OPOHHO-TIPOMBIIIJIEHHOTO KOMIUIEKCa, OPUEHTUPOBAHHOE Ha BBIMYCK CIOXKHOMN
NPOAYKUINH €JUHUYHOTO U MEJIKOCEPUHHOTO IPOU3BOJICTBA.

Muccus npeqnpusThs — ObITh )KU3HEHHO HEOOXOIUMBIM ISl IPEATPUATUI
OIIK wu gpyrux oTpaciedi  SKOHOMHKM B OOJacTM  MPOU3BOJICTBA
KOHKYPEHTHOCIIOCOOHOW  3JIEKTPUYECKOM MPOAYKIHMH C UEIbI0 IOJTYyYEHUs
npuObLIH, CIIOCOOCTBYIOIIEH HHTEPECAM PA3BUTUS IPEIIPUATHUS.

[TonuTuka B 06sacTu KayecTBa, 0€30MaCHOCTU TPYAAa U OXpaHbl 3/10pPOBbS
OoOmectBa Oaszupyercss Ha ocHoBe Crparermu pa3BuThs ['ocynapcTBEHHOM
Kopnopauun «Pocrex», COOTBETCTBYET CTPATETMYECKUM LEISAM 3aBOJAA, OTBEYAET
TpeOOBAHUAM M OXHUJAHUAM MOTPEOUTENEH U SIBISETCS HEOTHEMJIIEMOUN YacThbIO
oO011eH MOJUTUKU MTPEITPUITHSL.

AO «TOT3» B cBoell JEATEIBHOCTH PYKOBOJCTBYETCS MPUHIIMIIAMU
MEHEKMEHTA Ka4eCTBa.

[IpropuTeTHBIMM HampaBieHUAMHU AesTenbHocTH OOIuecTBa B 00JacTH
KadecTBa, 0€30MaCHOCTU TPyAa U OXpaHbl 370poBbs HA 2019-2022 1061 SIBASIOTCS:

— o0ecrieueHUE BBICOKOTO KayecTBa M HAJIEKHOCTU MPOU3BOIUMON
IPOAYKLNH, CHIOKEHUE KOJMYECTBA HECOOTBETCTBYIOIIEH MPOAYKIUH U 3aTpaT Ha
€€ BOCCTaHOBJICHHUE;

—  pacmmpeHue 1 00HOBJIEHHE HOMEHKJIATYPbI BHIITyCKaeMOM MPOTYKIINH,
COOTBETCTBYIOILEH TPEOOBAHUSAM U OKUIAHUSIM MOTpEOUTENEH MPU ONTUMAIbHBIX
3arparax;

—  BHEJPEHHE IMEPEAOBBIX TEXHOJIOTHM, NPUOOPETEHHUE W BHEIPEHHE

COBPCMCHHOI'O BBICOKOIIPOU3BOJUTCIILHOT'O 060py,HOBaHI/I$I;
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—  TOpPUMEHEHUE PHUCK-OPUEHTUPOBAHHOTO TMOAXO0JAa K BBITOJIHEHHUIO
IIPOLIECCOB AEATEIBHOCTH JIJISl JOCTUKEHUS 3aITAHUPOBAHHBIX PE3YJIbTATOB;

—  «uu$poBH3AIUL» MPEANPHUATHS B 00JACTH YIPABICHUS JKHU3HEHHBIM
IUKIIOM U3JIe]Hsi, MPOU3BOJICTBOM U U3MEPEHUEM PE3YJIbTATUBHOCTH IMPOIIECCOB
MHTETPUPOBAHHON CUCTEMbI MEHEI)KMEHTA;

—  obecrieueHUE U MOCTOSTHHOE yNydllleHHe O€30MacHbIX YCIOBUH Tpya
JUTsl paOOTHUKOB U TOJIPSAYUKOB, pabOTAIOIINX HAa TEPPUTOPUH 3aBOJIA;

—  TIOBBIIIEHHWE KayecTBa JKU3HM pPaOOTHUKOB 3aBOJia, CO3JaHHE
0JIarONPUSATHBIX YCIOBUM JIs1 UX JTUMYHOCTHOTO POCTA.

Peanuzanusi mpUOPUTETHBIX HampaBieHUH pocturaercss 3G EKTUBHBIM
(GYHKIIMOHUPOBAHUEM CHCTEMbI MEHEIPKMEHTa B COOTBETCTBUU C TPEOOBAHUAMU
'OCT P UCO 9001-2015, TOCT PB 0015-002-2012, TOCT P 54934-2012/OHSAS
18001:2007, mOCTOSIHHBIM MOBBIIICHUEM €€ PE3YIbTATUBHOCTH U MOITAIHBIM
pazButueM [Ipou3BOACTBEHHOM CHCTEMBI C HCIOJb30BAHUEM HUHCTPYMEHTOB U
METOJ0B CUCTEMBI «bepekIIMBOe MPOU3BOACTBOY.

OTBETCTBEHHOCTh 3a pe3yJIbTaTUBHOE (byHKIIMOHUPOBAHUE
WHTETPUPOBAHHON CHUCTEMbl MEHEKMEHTa B CBOUX IMOJpa3/IeICHUsIX HECyT
PYKOBOJUTENU CTPYKTYPHBIX MOAPA3AECICHUN.

Briciiee pykoBOACTBO rapaHTUPYET COOTBETCTBUE CUCTEMbl MEHEKMEHTA
tpedoBanusimM ctangapto ['OCT P MCO 9001-2015, TOCT PB 0015-002-2012,
'OCT P 54934-2012/OHSAS 18001:2007, a Takke NpaBOBbIM TPEOOBAaHUSM B
o0nacTu 0€30MaCHOCTH TPYJa U OXPAHbI 3I0POBbSL.

Ocobennocteio opranmzanuu npousBojgctBa AO «TOT3» saBnsercs
OpUEHTAIlUMsl Ha BBIMYCK CJIOXKHOW, HAYKOEMKOW MPOAYKIUU EIUHUYHOTO U
MeJIKOCepHUITHOTO Mpou3BoAcTBa. Hapsay ¢ TpalulMOHHON HOMEHKIIATypOl 3aBOJ]
AKTUBHO OCBAaWBa€T HOBBIE MEPCIEKTUBHBIE BHUJIBI MPOAYKIHUH, MOJIB3YIOIIHUECS
CIIPOCOM Ha phIHKE.

YpoBeHb TEXHOJIOTUYECKUX MPOLIECCOB, MPUMEHSEMbIX MPU MPOU3BOACTBE
MPOIYKIIMA U OKa3aHWM YCIYT, 00ECIIeYnBAET COOTBETCTBUE BCEM TPEOOBAHMSIIM

I'OCToB u TV na n3nenus.
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OcHOBHBIC HAMPABIICHUS EATCILHOCTH MPEANPHUATHS IPUBEACHBI HUXKE.

1. mpow3BOACTBO W peaju3anys JABUTATENIed TIOCTOSHHOTO TOKa,
ACUHXPOHHBIX JIBUTATENIeH, DIIEKTPOMAIIMHHBIX YCHUIIUTENEH, CTaTUYECKUX
npeoOpa3oBareseii, TaTYNKOB, TPOUNX U3CIIHNA CIICIIMATIEHOTO HAa3HAUYCHNS,

2. pa3paboTka, MPOM3BOACTBO U pealu3alus SJIEKTPOTEXHUUYECKOU
MPOIYKIIMU OOIIECTPOMBIIUICHHOTO Ha3HAYCHMUS;

3. TpoeKkTHpoBaHWE OCHACTKH (mpecc-GopM, KOKWICH, IITaMIIOB,
KOHJYKTOPOB W TIpOYed TEXHOJOTUYECKONM OCHACTKH) M HECTaHJIapTHOTO
000Opy1I0BaHUS;

4, ycnyrm — TPOMBINUICHHOTO  XapakTepa 110 W3TOTOBJICHUIO
AIEKTPOTEXHUYECKON MPOAYKIIUH U 10Ty PadbprKaToB;

5.  M3rOTOBJICHHE METH30B (OOJTHI, TaliKH, BUHTHI);

6. nuTeliHOe MPOM3BOJCTBO (JIUTHE TOJ JABICHUEM, JINThE B KOKHIIb,
JIUTHE TI0 BBITIIABIISIEMBIM MOJIETISIM);

/. yciayru MeTamiooOpabdOTKH.

OcHOBHBIE BUBI TPOTYKITUU:

— Crarnueckue ® DJCKTPOMAIIMHHBIE TPeoOpa3oBaTeIM YacTOThI W
HaIpPsHKEHUS, ICTOYHUKH CTA0OUITU3UPOBAHHOTO HATIPSHKCHHUS.

— DIEKTPOABUTATENN TTOCTOSIHHOTO TOKA.

— DIIEKTPOMAITUHHBIC YCUITUTEIH ¥ UCTIOJIHUTEIBLHBIE MOTOPHBI IIOCTOSTHHOTO
TOKaA.

— CrienianibHbIC MHAYKIIMOHHBIE JTaTUYUKH ITEPEMEIICHUH.

— DJIEKTPOJIBUTATENI ACUHXPOHHBIE TpeX(a3Hbie (O] 3aKa3).

— TpaH3ucTOpHBIE peEryaupyeMbie 3JICKTPOMPHUBOABI TOCTOSHHOTO TOKa
OJTHO-, IBYX-, TPEXKOOPANHATHBIC C HCIIOJTHUTEIIBHBIMU JIBUTATEISIMH MOIITHOCTBIO
0,075 - 0,55 kBr.

- CurHanm3atopbl MPOXOXKIACHUS pa3IeTUTENCH aKyCTUYECKUE U JTaTYUKU
repMETUYHOCTH KaMmep MycKa - MpueMa OYUCTHBIX YCTPOUCTB /JIsi MaruCTpaabHbIX

¥ TIPOMBICIIOBBIX HE(TEPOBOAOB.
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2.2 AHaJIM3 TeKylero cOCTOSIHUS MPOU3BOACTBEHHOTI0 MpoIlecca

B pamkax ganHoro mpoekta, Ob11 BeIOpaH mporecc «M3roroBiaeHue skops
TIHHI Ha 00MOTOYHO-TTPONUTOYHOM y4acTke mexa NelO» ¢ memnpro JenpHenmero
COBEPIIEHCTBOBAaHUS Tpouecca. OCHOBHBIMH KPUTEPUSIMH I BbIOOpa JaHHOTO
poliecca MOCITYKHUIN:

1. 3agep:xkka 3aka3a K CJIeIyIOIIEeMY Taly MPOU3BOICTBA — COOPKE.

2. HetoBONBCTBO COTPYJHUKOB OLIEHKOW TPY/a.

3. OTcyTCTBUE AAHHBIX IO 3arPY’KEHHOCTU PabOUUX MECT.

4. JInutenbHOE BpEMs NPOTEKAHUS MPOLIECCOB.

IIpouecc usroroBinenus saxopss TIHHH-1 coctout u3 32 onpearuid. s
BBISIBJICHUS NpOOJIEeM Ha BBIOPAHHOM MNPOAYKTOBOM IIOTOKE, OBUIM IPOBENIEHBI
XPOHOMETpPaKHbIE pabOThl, HA OCHOBE KOTOPBHIX OblIa MOCTPOEHA KapTa MOTOKa
CO3JaHMs HEHHOCTH TEKYILEr0 COCTOSIHUS.

[ToctpouB KIICL] Tekymiero cocTtosHUs, MOKHO CHENaTh CIEIYIOIINE
BBIBO/IbI:

1. OO61iee Bpems MpoTeKaHus mpoiiecca coctaBuiio 8340 MUHYT.

2. OnpeneneH nepBoHavYalbHbINA MEpEYeHb MPOOJIEM MPU MPOU3BOICTBE

sxops TIH-1.
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Tabmuma 3 — [lepedyens mpobiieM Ha mporiece

Onepauust Onucanne IloTrepu BpeMeHU, MHH. Bua norepn
Cymika nocne OTcyTCTBUE NPONMCAHHOIO BPEMEHHOI'O IIEpHO/Ia 80 Oxunanue:
HAIIPECCOBKU CYIIKH U3JIEHS MTOCIIe HAIIPECCOBKU KOJIEKTOpa COTJIaCOBaHHUE,

IIPOBEPOK
Hamortka Osxumanre 00pabOTKU JPYroi MapTUu 1890 [TepenpounsBoACTBO
[laiika OsxuaaHue nporpesa rnevu 220 Oxunanue
Toxapnas OtcyTcTBHE CBOOOAHBIX COTPYTHUKOB 690 Oxunanue
Tokapnas Ilepenananaka cTaHka 15 JIviiHue ABUXKEHUSA
KonTtponbpHas OTtcyTtcTBHE CBOOOAHBIX COTPYTHUKOB 20 Oxnnanue
IIponuTtka OTtcyTtcTBHE CBOOOAHBIX COTPYTHUKOB 240 Oxnnanue
[Iponutka OxujaHue MOIMYTHBIX SIKOPEH AJIsl HOJHOM 250 M3numHue 3anacel
3arpy3KH IMeuu
[IponuTtka Osxunanvie 00pabOTKU Jpyroi mapTuu 120 [IepenpounsBoacTBo
HInudoBansHas OTtcyTcTBUE CBOOOIHBIX COTPYIHUKOB 430 Oxunanue
OxkpaivBaHue Osxumanrie 00pabOTKU JPYTroi MapTUU 70 [TepenpounsBoACTBO
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CornacHo mepeuHio mpobnem, npu npousBojacTBe sikops TI[H-1 o6Gmiee
BpeMs noteph - 3810 MuHyT, uTO cocTtaisieT 46% OT BCero BpeMEeHHU MPOTEKaHUs
npouecca. Ilotepu, KOTOpblE MOXHO HCKIIIOUYHUTH B IIEPBYIO OYEpElb, CBS3AHBI C
OKUJIAHUEM COTPYIHUKOB.

Ecin oOpaTuth BHMMAaHHE Ha NPOM3BOACTBO C TOYKM 3PEHMS IOTEPH
BPEMEHM Ha JIETallb, IPOXOSILYIO 10 TOTOKY paboT, TO MOKHO OTYETIMBO YBUJIETh
OpraHU3allMOHHBI XaoC W OOHAPYXHUThb OrPOMHBIE PE3EpPBBI ISl pOCTa
IIPOU3BOJIUTEIBHOCTH LIEXOBOM CUCTEMBI.

[Ipu pa3paboTke uaeasbHOM KapThl MmoToka co3aanust neHHoctu KIICL]
(ITpunosxxenne Ne 4) ObLIM UCKITIOUEHBI BCce noTepu BpeMend [2]. [lpu uaeanbHoM
OpraHU3allid BCEX 3TAIlOB IPOM3BOJCTBA BPEMs M3TOTOBJICHHS YMEHBIIAETCS 10
4515 munyt. JlaHHas KapTa MO3BOJIIET YBUAETH PE3YNbTAT, K KOTOPOMY HYKHO

CTPCMUTLCSA OpraHnu3anuu.

2.3 CoBeplieHCTBOBaHME Mpolecca nmpou3BojacTBa sikopsi TI{H-1

B xonme aHanu3a npou3BOJCTBEHHOI'O MPOIECCa OJHOM M3 CYLIECTBEHHBIX
npoOJjieM cTajla cielbHas omiara TpyAa, YTO B CBOKO Oyepelb Hapyliaer
CUHXPOHHOCTh TIOTOKA, TaK KaK COTPYJIHUK OepeT B pabOTy TOJIBKO BBITOIHBIE IS
ce0s uznenus. OTHUM U3 IEPBBIX PEMICHUH OBIJIO IPUHSITO MIEPEBECTH COTPYTHUKOB
CO CIICJIbHOM Ha MOBPEMEHHYIO OIJIaTy TPyJa.

BrisBiieHHBIE TIOTEpU BpEMEHHM ObUIM YCTPAHEHBI 32 CUET WHCTPYMEHTOB
OEpEKIIMBOTO TTPOU3BOJICTBA HA MUJIOTHOM Y4acTKe.

[lepBbIM  HHCTPYMEHTOM,  TIOJOXEHHBIM B  OCHOBY  Pa3BUTHS
MPOU3BOJICTBEHHOM CUCTEMBI 3aBOJIa, CTano BHeApeHue cucrembl SC. Ha miianoBoi
OCHOBe Obla mpoBeacHa paboTa MO OOYyYEHHIO COTPYIHUKOB ocHoBaM S5C u
MPAKTUYECKOMY TMPUMEHEHHUIO TMOJMYYEHHBIX 3HaHuUU. Takxke Obul pa3zpaboTaH H
BBeneH B jaeiictBue CTO-MCM.5758896.209-217 Cucrema 5C: ompenenieHue,
NPUHIUIIBI, TTOPSIIOK MPOBEACHUS, KOHTPOJIS U MojajepxkaHusi. B xone BHeapeHus
JAHHOTO METO]1a Ha IPOU3BOJICTBE ObLIa Mpo/IesiaHa cieayromas pabora:
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1C: Ha 3annanupoBaHHBIX pabouux MecTax ObLIIM OTCOPTHUPOBAHBI paboune
WHCTPYMEHTBI, IETAIN U MaTepUAIIbI.

2C: Ilocne copTUPOBKH, BCE OCTABIIMECS MPEAMETHI OB PACIIOJIOKEHBI B
yIOOHOM MJii COTPYJHHKA MECTE€ M TMPOMAPKUPOBAHBI s UX OBICTPOU
UJIeHTH(PUKAITNH.

3C: Hna xaxmaoro paboyero mecra ObUI TMOATOTOBJICH HEOOXOIWMBIN
WHBEHTAph U1 MOAEP>KaHUS YUCTOTHI.

4C: JInst pabounx MecT ObUIM NOATOTOBIIEHBI CTAHIAPTHI, B KOTOPHIX ObUIN
HATJISAHO OTPAKEHBI MPEABIAYIIIe 3 I1ara.

Pe3synbprarom ObUTO peanbHO BHAMMOE YMYUIIEHHE OpPTaHMU3alMU padounx

MCCT Ha ITMJIOTHOM Y4aCTKC 3aBO/Ja.

| N SH ()
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Pucynox 2 — Buenpenue 5C Ha pabounx mecrax
CnenyromuM 11aroM crtajio BHeApeHue wmeroauku TPM  «BceoOiee
obcnmy)xuBaHue o00OopynoBaHus». B Xxoxe BHeapeHuss ObUTM  pa3pabOTaHbI
HOpMAaTUBHO-TeXHUYecKas fgokymeHTarusi TPM nHa cranku ¢ UITY (pernameHTs
aBTOHOMHOTO M Tpo(decCHOHAIbHOTO OOCTYXUBaHUS CTaHKOB, rpaduxu TPM,
KYpHaJIbl perucTpanuu mpodjeM B paboTe CTAaHKOB) M pa3MEIIeHbl Ha padodMx

Mectax. Bueapenuem oxsauensl 90 % crankos ¢ UITY.

PETJTAMEHT
paboT no obcayxueannio obopyoBanu

Hamvenopanue o0opyaosanna: Toxapuaeri cranox ¢ UITY

Mogeas: N (QUICK TURN NEXUS) 100 —IT . Ne 111333 Toapazaenenne: MY Ne 4 vaactok crankos ¢ UITY

N (QUICK TURN NEXUS) 200 — 1T . No 111332

ICK TURN SMART 300 —11 wmmg. No 111335

TIpoeepka / TexHHYECKOE OOCTYKHBAHHE MPOBOTHTCA:

T —— PertomTHRDS nEpcoRATON PenomTaEn: nepcomaton
nepcomamos (METARAECKAN, FHIDABTHECKAA T2CTH) — e
{onepaTop, EANATTHK) — wpacHbii uBer e p—
3eqeHETH HBLT
IL 16 paBoTe
ey i1 padi {- E
Ne QfBexT mposepEH B Bna srmonarenod pafoTsr Ko : enEenEn Eame Ee Pz & | Pazron
TEXHHYECKOTO 0BTy AHEAHAT BEMIOTHAET .'yu:q.:J o mezemamo | yecquED. | momromm

1 | Manens yopasnessa ITpoBepsTs Ha OTCYTCTEHRE OMIBOK, TPH HATHTHE coOBMETE . Tapss s

aacTepy. 22 spese ooz

TIpoBepHTs HANHYME HATHITIEH CTPYJKN HA NaTPOHE B BOKPYT
HEro, OUFCTATS IPH HEOBNOIMOCTH.

CrasaTe naTpoH mepes HaganoM paGoTsr

Hposepm TIAEHOCTE JaXAHMA H PasHEHMA KYI3TECE NaTpoHa
2 Iepennan Gabxa

IIpoEepHTs HATEAHOCTE EPEIIEHHA EEPXHNX KYTaTE0E

Vaoanuts crpyasy Bs choprmxa COHL

Tax
IIpoBepHTE CTENeHE SArPAIHEHAT GHIETPOE, HX OUHCTHA

Tox
OameTaTs oTBepeTHA Nogasn COX moa mepemmed KpRITIESH

MINAHAENT

000 O
i

Pucynoxk 3 — PernamenT pabot mo o0cayKuBaHUO 000PYI0BAHUIO

Hanee Obia BHeapeHa Meroauka «CraHaapTU3UpOBaHHAs paboTay.
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HCpBBIM IMUJIIOTHBIM Y4YaCTKOM 110 IMPUMCHCHUIO MCETOda CTaHI[apTHSHpOBaHHOﬁ

pabotsl crana HcnbeiTarenbHas cTaHuua-10 oTaena TEXHUYECKOTO KOHTPOJIS.

Pa3pa60TaHa CTaHOapTHasg OIICpAaIMOHHASA KapTa IIPHUCMOCAATOYHBIX HCIIbITAHUH

m3nenuit TIH-1, TI{H — 2 u pa3meniena Ha pabodeM MecTe.

B nannoit kapre Obut ykazansl ocHOBHbIe CU3, HOpMaTUBHBIE JOKYMEHTHI,

KOTOPBbIMU HCO6XOI[I/IMO IMOJIBb30BATbHCA COTPYAHUKAM IIPpU ITPOBCACHUU HCHBITaHHﬁ,

oAPOOHAsI HHCTPYKIIHSI IIPOBECHUS UCTTBITAHHH.

AO «TOMCKHH 3JIEKTPOTEXHHYECKHH 3ABO»

COK-HC10-01-2018 YVTBEPKIARD
CTAHJAPTHAA ONMEPATTHOHHA A KAPTA T napHEI HEXEHED
IloapazgeneHne-pazpabOTIHE:
Henprrarersaan cramms - 10 OpPEeILABATENLCKAX H NPHEMOCIATOYHBIX HCObITAHAR P H Baxuroe
TIH-1. TIH-2 > N.r
o cxHOCTE DPHO Hoausucs Hdara
Coctarut Hensrratens IMARIT HC-10 Penpxua AA.
Hesgenep no sensrrassay FC-10 Henvm=enxo 10,
Ipoeepun Hauanesuk HC-10 Coporormvg HC.
Cornacopan | Hmkenep-xounctpyETop OTK Hdpoag A.C.
Hesgenep-texsonor OI'T Tapacoe A.C.
Hauamenak OTK Kangeipor B.IO.

Mepr! npeIocTOPOKHOCTH:

Pa3zpaboTaHo Ha OCHOBAHHE:

* dapTyk;
* raz0aHATHIATOP;
* OHAISKIPHISCKHE NEPYaTEKH

00

» TV EMBIK.062352.001;

* pPYEOBOACTEO mo 3Kciuryarames EMBI 440.126.498;

* HHCTPYKIHA 0O OXpaHe TPYAA Ha MpodofiHoH ycTaHoeke Ne 167;

* HMHCTPYKIHA N0 0XpaHe TPYAA 4711 HACTPORIIHKOE H HCIEITaTeleH TOMTHEHEIX
neHTpobexHEK Hacocos THma TL[H Ne 173;

* HHCTPYKIHA 0O OXpaHe TPYAA Ani Hcmertarenei IVARTT Ne 17

* crangapt npegnpratas CTIT - CK.5758896.135-2014 Hensrranna
OpeXBEABHTEIBCKHE, IPHEMOCIATOYHEIE, IEPHOIHYECKHE, THIIOEEIE, HA HAJEKHOCTE.
Ilopanok moAroTOBKH, NPOREISHHA HCIBITAHHE H 0dopMIeHHE Pe3VIETATOR

OTBeTCTBeHHEIN 32 BEINOIHEHHE ONeDAIHI:
wmcnerratens IVAEIT HC-10

COOTBETCTBHE TV.

BHHMAHHAE! BCE SHAYEHITA 3JIEKTPHYECKHX [TAPAMETPOB H PEXIMMOB PABOTEI HEOBXOJIMO ITPOBEPATE HA

Pucynok 4 — CrangaptHas onepanuonHas kapta st u3aenus TIHH-1 u TIH-2

Taxke OBLIO TPUHATO pEIICHUE CO3/1aTh WH()OPMAIMOHHBIM CTEH]]
TEHEPAJIBHOTO JIUPEKTOpa ISl BU3YAJIM3AlMUW OTKJIOHEHHM OT KJIFOUYEBBIX

MoKa3aTteJieu ACATCIbHOCT W ILCJICBOIro COCTOAHHA MMPOLCCCOB, BBIABJICHUA

mpo0JIeM U yCTpaHEHHS MOTeph depe3 MpuHsATHE d(DPEKTUBHBIX yMPABICHUYECKUX

pelieHnil U BU3yalbHbIN KOHTPOJb UCTIONHEHMS. JlaHHBIA CTeH]T BKJIIOYAT B ce0s 5

0JIOKOB: 0€30TaCHOCTh, MPOU3BOJICTBO, KAYECTBO, 3aTPAThI, COTPYTHUKH.
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\1- COTPYIHIKT

Pucynok 5 — UH(popMalinoHHbIN CTEH T TEHEPAJIBHOTO TUPEKTOpa

B pesynbpTrare npoBeAeHHOT0 MpOM3BOICTBEHHOrO aHanu3a Ha AO «TOT3»
OBIJIO OMpPENENICHO, YTO ISl BEPXHETO YPOBHS MPEANPHUATHS IIeX OBLT MOJEIBIO
«YEpHOro  SUIMKa», B  IMPOU3BOJACTBEHHBIX IMPOLECCaX KOTOPOro  MOT
OpPMEHTHPOBATHCS TOJILKO HadaJbHUK 1exa. Bes HeoOxommmas mHbopManus amis
IUIAHUPOBAHMSI HOCHUJIA TMPUONM3UTENBHBIM XapakTep, 4YTO B CBOI Oue€pelb
TpeOOBAIO TOCTOSHHOTO M3MEHEHHWs IUTaHAa WM TEePECMOTpa CPOKOB OTIPY3KH
u3nenuii. B cBs3W ¢ 3TUM OBLIO MPEMSIOKEHO 3allyCTUTh CHCTEMY YIPaBIEHUS
Opou3BOACTBEHHBIM mpoueccoM (MES-cuctema) Ha NOHJIOTHOM — ydacTke

MIPOU3BOJICTBA.

2.4 Pexomennauuu BHeapenuss MES-cucrembl

2.4.10nucanue CUCTEMbI

MES (Manufacturing  Execution  Systems), [mOCIOBHO —  3TO
«TIPOU3BO/ICTBEHHBIE HCTIOIIHUTEEHBIE CHCTEMBD».
MexnayHnaponnass  accoumauns  MESA  mpemmaraer  cienyrouiee
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onpenenenne MES: «Cucrema, cocrosimast u3 Habopa NporpaMMHBIX U allllapaTHbIX
cpenctB, obOecmeunBarOUMX  (PYHKIIMU  YIOpaBIEHUS  MPOW3BOACTBEHHOM
JEATEIIbHOCTBIO — OT 3aKa3a Ha U3TOTOBJICHHUE MTAPTUX POIYKIIMH U A0 3aBEPIICHUS
MIPOU3BOJICTBAY.

B camom 000011ienHOM nonnManuu MES-cucrema:

—  HHUIMUPYET MPOU3BOACTBEHHBIN MPOIECC;

—  CIEIUT 3a TEM KaK OH MPOXOJHUT B PEAIbHOM BPEMEHHU;

—  pearupyer Ha U3MEHSIOIIYIOCS B IPOU3BOJICTBE CUTYALIHIO;

—  COCTaBJISIET OTYEThl O MPOU3BOJCTBEHHBIX Mpolleccax MO Mepe HX
MPOTEKAHUS B PEAJTbHOM BPEMEHU;

— oOmenuBaeTcsi MHGOpMAIMEH O IIEXOBBIX IMpoIeccax ¢ APYTUMH
WHXEHEPHBIMU U OU3HEC MOAPA3CICHUIMH PEATPUITHS.

PazpaboTka, mombop M BHEAPEHHE ONTUMAIbHBIX, JJISI CJIOKHBIIUXCS
YCJIOBUN TPENNPUATHS, OPTaHU3alMOHHBIX PEIICHUNH — TMPOLEeCC HEMPOCTOMH,
TBOPYECKUH, HEMPEPHIBHBIN U TPEOYIOMINN CUCTEMHBIX MOax0/10B. Ho kakoif Obl
MBI HUA BBIpaOOTaJIM TOJAXOJ K PEIICHUI0, OH, HECOMHEHHO, MOTpeOyeT i cels
opranuzanuu >pPekTuBHON MHDOpMAMOHHON cpefbl [5]. UMenHo Takol cpenoi
I Tipon3BojicTBa M siBisgeTcss MES cucrema, Tak kKak OHa METOIOJIOTHYCCKH
yHuBepcanbHa. [lompoOyeM HaWTH TOATBEPKACHUE 3TOMY YTBEPKICHHUIO Ha
MPUBEJICHHBIX HWKE MpUMeEpax Mojesel (auarpamm ['aHTa), KOTOpBIE pean3yroT
yepe3 HaOOphl Pa3IMYHBIX KPUTEPUEB COOTBETCTBYIONIME (OPMBI OpraHU3allUU
npoiiecca npou3BoaAcTBa (mpuMepsl peanuzoBansl B MES — cucreme, o0bekT — AO
«TDT3»).

Ha pucynke Huxe mpencTtaBieHa «peKa BPEMEHU», C MOMOIIbIO KOTOPOU
MOYHO OTCJI€KHBATh MPOIECCHl TPOU3BOJICTBA B PEaTbHOM BPEMEHHU. DTOT METO/I
MO3BOJIUT BEPXHEMY YPOBHIO OpraHU3AIMH peniaTh MpoOJieMbl, BO3HUKAIONIUE B

mpouecce Mponu3BOACTBA.
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Pucynok 6 — lnarpamma ["anTa mporiiecca mpon3BoACTBa HAa THJIOTHOM y4acTKe
Taxxe ¢ TOMOIIBIO CUCTEMBI Ha KaXXJIOM paboueM MecTe MOSBUIICS IUIaH

paboThI HA JICHbD.

[ MRene T o cpaseerms [raseme

PaBodee mecTo |F‘M14 Meyb go nponuTki ||x|
o
TMNAH PACITHCAHHE HA : PM14 lMeys do nponumku
Ne ‘ Homep MK a,ﬂmma Beicoma Konuyecmeo BrinonHeHo Mapuwpym Onepayua
MUH. | CMOnKU, MM.
uTor: 525 T2 18
23 pkma0ps 20; 120 36 9
o401 [ 120] 36] S| ucmuna [13-14-13-15-16-15-1 Cywna do [
26 oKmAGPS 20; 405 36 9
o401 [ 405] 36] S|ucmuna [13-14-13-15-16-15-1{ cyura nocne nponun]
v
>

Pucynok 7 — I1nan pacniucanue Ha PM
JlanHast cuctema no3BOJIHIIA MPEANPUATHIO!
— OnepaTyBHO  y4yuTbhIBaTb  W3MEHEHHMS B  COCTaBe  MApPTUU
00pabaThIBaeMBbIX JieTalied, BO3HUKAIOIIMX KakK MO0 Opaky, Tak M IO JAPYrUM

IPUYUHAM.
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—  JIOyKOMIIJIEKTOBBIBATh MapTUH B 0OIEM MOTOKE paboOT B peaibHOM
BPEMEHH.

—  ®opmanu3oBaTh OTBETCTBEHHOCTD MEPCOHANIA 3a JOMYIICHHBIN Opak B
IIPOU3BO/JICTBE.

—  bonee ToyHO onpenensTh MECTa U MPUYKUHBI BOBHUKHOBEHUS Opaka.

—  CoKpaTuTh KOJIMYECTBO HEJOYKOMILJIEKTOBAHHBIX U3/IEJIMI HA BBIXOJIE
U3 IPOU3BOJCTBA MUHUMYM B 5 pa3 U TEM CaMbIM CyIIECTBEHHO cHU3UTh H3II n
KOJIMYECTBO, CBA3AHHBIX C JIOYKOMIUICKTOBAaHHWEM, HE YUUTHIBAEMbIX paHee, padboT
(cokpaTuTh 9 paOOTHUKOB).

—  YOpocTuTh Npoueayphl yueta paboT ¢ OpakOBaHHBIMU JIETATISIMH.

—  TouHO paccuuTBIBaTh U3MEHEHUS IIJIAHOBBIX CPOKOB BBIXOJA TOTOBBIX
M3EIUN B paMKaXxX JOIMYCTUMBIX OTKJIOHCHUH.

W3 BeimeonucaHHbIX mpuMepoB BuaHO, 4to MES cmcremsr — 310
YHUBEPCAIbHBI HMHCTPYMEHT, CHOCOOHBIA A()PEKTUBHO MOACPKUBATH CaMble
pa3IMYHbBIE OPTraHU3AIMOHHBIC PEHICHUS B MPOU3BOACTBE. CaMbIM TJIABHBIM B
MPUMEHEHUHU JAHHOU yNpaBleHYeCKONH NH(POPMAITMOHHOM CPE/Ibl SIBISETCS TO, YTO
CMO/JICJIMPOBAHHBIA U ONITUMU3UPOBAHHBIN 3apaHEe MPOLECC YIIPABISAET JIFOJbMU U

CTaHKaMHM, YCTPAHSISI cCaMble pa3iu4Hble CyObEKTUBHBIE (PAKTOPHI B TPOU3BOCTBE.

2.4.2 PekoMeHIalIMM 110 OATOTOBKE K BHeApeHn0 MES-cucremsbl Ha

npeanpusatuu AQ «TIT3»

B mpeabioymiem paszgene ObUTM  BBISIBICHBI OCHOBHBIE MPOOJIEMBI
pou3BoJICTBEHHOM cucTtembl npeanpusitusi AO «TOT3». PykoBoaCTBO MmiIaHUpyeET
BHEJIPUTh CHUCTEMY aBTOMAaTH3WPOBAHHOTO YIPABJICHHS MPOU3BOACTBOM (Kiacca
MES unu APS) Ha cBoeM mpennpustuu. llepen BHeIpeHMEM CHUCTEMbI, CUMTAIO
HEOOXOJUMBIM JaTh CJEAYIOUIME PEKOMEHJAIMK (BbIpaOOTaHHbIE HAa OCHOBE
NEPBUYHOTO aHAJIU3a MPEIPUSITHUSA).

1. [Ilpum nnaHupoBaHUM MPOAYKLIMH - pa3pabOTaTh UEAU NPEINPUATUSI U

q)OpMaJ'II/IBOBaTB HX KaK MOXXHO IIPpOHIC W ITOHATHEC. I[OBGCTI/I HX COACPKAHUE OO0
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MEHEeKMeHTa. [l janpHeiilmero  yiuydilleHHE KadecTBa  IUIAHUPOBAHUS
PEKOMEHIyeTCsI TMPUMEHSITh KOMOWHHUPOBAHHBIE CTpaTerWd MJii Pa3IHMYHbIX
MPOTHO3UPYEMBIX TIEPUOIOB.

2. Coznmath cucteMy cOopa MOTPEOUTETBCKUX M TEXHUUYECKHX TAaHHBIX
JUIsL TOYHOTO MOHUMaHUS TpeOOBaHUM PBHIHKA B OTHOIIEHUM KauyecTBa. CTaBUTH
e, MpeaBOCXUINaIIMe TpeOoBaHusl pbiHKA. Pa3pabortath TpeOoBaHus K
KayeCTBY U TEXHOJOTHH MPOU3BOACTBA MPOAyKIH. CO3/1aTh CUCTEMY YIPaBICHUS
3aTpaTaMM, CKOOPJIMHUPOBAHHYI0 C CHCTEMOH oOecredeHHs KayecTBa U
UCIIONB30BaTh €€ MPHU BHEAPEHUH IUIAHUPOBaHUS 3aTpar. BBecTu u pa3BUBaAThH
MOKa3aTeNN 3aTpaT Ha KaYeCTBO U TEXHOJIOTHIO B CHCTEME X03PaCUETHBIX 3BEHBEB .

3. Taxxe kpaitHe HEOOXOJUMO JOBOAWTH JI0 TMOHUMAHMS TEpCOHANA
MPUHITUIIBI ¥ TIOIXO/IBI B TUTAHUPOBAHWUU. BbIpabaThiBaTh ONTUMATBHBIA PETJIAMEHT
TUTAHUPOBAHUS JIEATEILHOCTH MPETPUSITHS.

4. CoBMECTHO C MEHEKepaMu pa3pabaTbiBaTh CTaHIAPTHBIC MTPOLIETYPhI
B pabote, GopMaan30BaTh UX HE TOJHKO B BUJIE JODKHOCTHBIX MHCTPYKIIUM, HO U B
BUJIC HATJISAHBIX 1MOCOOUA, rpad)uKOB, KOTOPBIE OTPaXaiu Obl X0/ ATHX MPOIEAYD
Y 3aBUCAIINX OT HUX MPOIIECCOB.

5. PasBuBath Metomuku (MomynpHOTO) TmpoekTupoBanusi B CAIIP.
HanpaBuTe BHUMaHue W ycwiHs TOJIbKO Ha Te MHCTpyMeHTbl CAIIPa, xoTopsie
peaslbHO TOJIE3HBI TPOU3BOACTBY. [IpyM BBIpaOOTKE ONTHMAIBLHOTO MOAXO0Ja B
NPOEKTUPOBAHUU - O0SA3aTE€IBbHO €ro CTaHAapTU3UpoBaTh. Jljia ompeneneHus
3¢ (HEeKTUBHOCTH METOIUK MPOCKTHUPOBAHUS MPHUBJICKATh TPYMITY CIEIUATNCTOB U
00060mare npobnemsl CAIIPa myTreM cocTaBieHHs MaTpull MPOOJIEM.
PexomeHmyembIii  cocTaB  TPyNIbl:  KOHCTPYKTOP, TEXHOJOT, HaYaJIbHHUK
MPOM3BOJICTBA, MacTepa.

6. Buegputrh Teopermueckuit anHanm3 paszpabotku. Paspaborare CPII
pa3paboTku. UeTko onpeaenuTh rpaHullbl pa3padoToK.

7. Pazpabotath  MeTOABI  OIIEHKM  KauyecTBa  MAaTepuajoB WU
KOMIUIEKTytolmuX. Kputepun omeHku mnoctaBmmkoB. OpraHu3oBatb U

CUCTCMATHUUYCCKU IIPOBOAUTHL B3aMMHOC 06y‘IeHI/I€ 1 OOMEH OIIBITOM B paMKax
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«paboynx Tpynm» M MO OTIACNbHBIM CIEHUANbHOCTSIM. BBecTH mepuoandeckyro
aTTecTaluio pabOTHUKOB mpennpusaTus. Co3naTh aTTECTAMOHHYIO TPYIIY U3
JYYIINX CIEHUAIUCTOB NPEANPUSITHS.

8. IlepecmoTrperb CTpyKTypy (YHKUMOHAIBHBIX MOApPA3ACICHUMA, HX
B3aMMO/ICHCTBUS, MECTOHAXOXKICHUS u CBSI3U. OpranuzoBaTh
Mex(YHKIIMOHAIBLHOE B3aUMOJIEHCTBUE dYepe3 paboty "pabouux rpymm" 1o

BO3HUKAIOIIKUM MTPOOIeMaM.

2.4.3 Ilnan BHeapenuss MES-cucrembl

[Ipu paszpadotke pexomenpanuii mns npeanpuarus AO «TOT3» rtaxxke
ObUTM O00O3HAYEHBI HTaNbl BHEJIPEHUS CHUCTEMbI OINEPATUBHOTO YIIPABICHUS
MPOU3BOJICTBOM C IMEJbI0 co3/aHusd A(G(EKTUBHON CHUCTEMBbl TUIAHUPOBAHUSA,
YIOpPaBJICHUS U OpraHu3alud MHGOPMAIMOHHOTO B3aMMOJICUCTBUS B pPEaIbHOM
BPEMEHU OCHOBHBIX (YHKIMOHAIBHBIX  MOJPa3JIeICHU  MPOMBIIIIICHHOTO
MPEANPUATAS C JUCKPETHBIM, TMO03aKa3HBIM THUIIOM TPOU3BOJICTBA CTAHIAPTHBIX
W3 0CIUN.

WNneu v nenu npoekTa BHEAPEHUSA:

1. CoxkpaiieHue cpokoB BbllTycka ocHOBHOM mpoaykimu AO «TOT3» u
YCKOPEHHUE OCBOCHUS TPEANPUITUEM HOBBIX BUJIOB MPOAYKIIUH;

2. CokpalnieHne CpOKOB MOATOTOBKM HHGMOpMAIMKM, HEOOXOIUMOUN st
npUHATHS 3G (HEKTUBHBIX YIPABICHUSCKUX PEIICHHH.

3.  Onrumuzarus (cokparieHue) 00BbEMOB HE3aBEPIICHHOTO
MPOU3BOJICTBA 32 CUET MOBBIIIEHUS CKOPOCTU MPOXOXKICHUS MPOU3BOACTBEHHBIX
3aKa30B B MPOU3BO/ICTBE.

4. ABromaTuzanms BHYTPHUIIEXOBOTO JOKYMEHTOOOOpoTa (odopmieHue
TEXHOJIOTUYECKON JOKYMEHTAIINH, BBIMUCHIBAHUE PAOOUYUX HAPSIOB, COCTABIICHUE
CMEHHO-CYTOYHBIX 33JJaHui Ha paboyrie MecTa U ONePaTUBHBIX MAPIIPYTHBIX KapT).

5. Peanu3zanus OCHOBHBIX TpeOOBaHUS MEXIyHApOIHOTO cTanaapTa [SO-

9000 mo oOecneyeHUI0 «IMPO3PAYHOCTH» PEATM3YEeMBbIX B  IPOU3BOJICTBE
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TEXHOJIOTUYECKHUX MIPOIIECCOB (mpenTUdUKALINL, IPOCIICKNBAEMOCT,
YIPABISIEMOCTb) JUTsl BBIXOAA MPOAYKIINH MPEIIPUATHS HA HOBBIC PHIHKH.

Orarnbl pa3padoTku U BHeapeHus: MES-cuctemsi:

| 5Tam — TMarHOCTHKA MPEANPUATHS CO CICTYIONTUMU TETISIMU:

1. ompejeleHHE NCUCTBYIONIMX MPOIECCOB U IIEHTPOB MX yIPaBJICHUS;
OTpeieNieHNe TPAHMIT ITPOIIECCOB (ECIIM TaKOBHIE €CTh);
OIMMHMCAHKE CAMHX ITPOIIECCOB U MX OCHOBHBIX COCTABIISIONMINX (CXeMa);

OIIpCACICHUC I[GﬁCTBYIOHIHX TOYCK KOHTPOJLA (GCJ'II/I TaKOBBIC GCTB);

o ~ W »

OTIpe/ICIICHHE CYIIECTBYOIIMX MTOKa3aTeNIel IPOIecCOB (€CIIM TaKOBBIE
€CTh);

6. JIeTalbHOE U3yYEHUE PYKOBOJCTBOM MPEANPHUSITUS METOI0JIOTMUECKUX
1 (YHKIIMOHATBHBIX BO3MOKHOCTEH KOMIUIEKCHOTO TIPOTPAMMHOTO 00ECTICUCHHUS.

3aBepiiieHUEeM TIEPBOTO dTana SBISETCSA, MPOBEJICHHBIH COBMECTHO C
PYKOBOJICTBOM TPEANPHUATUS, aHATU3 COCTOSHHUS OCHOBHBIX U BCIIOMOTATEIbHBIX
MIPOIIECCOB U OTIPE/ICIICHUE KITIOUEBhIX MMOKa3aTene 3 PEeKTUBHOCTH €ro padoTHI.

Il 5Tanm — coBMecTHas pa3paboTKa U COTIACOBAHUE KOMIIJIEKCHOTO PEIICHUS
0 pa3pabOTKe U BHEIPECHHUIO CUCTEMBI KOTOpask BKIIFOYACT:

1. oOmyro cxeMy IpoIeCcCoB;

2. OIKCaHue 3aMbIciia MPeoOpa3oBaHUM;

3. iaH paboT IO TPEThEMY ITaITy.

BripaboTka mepedrciIeHHbIX BBHIIIE JOKYMEHTOB SIBJISIETCSI 3aBEPIICHUEM
paboT 10 BTOPOMY 3Tary ¥ 3aKaHYUBACTCS COBMECTHBIM YTBEPIKICHUEM 3aMbICiIa U
1J1aHa pador.

Il 5Tanm — moAroTOBKAa K BHEAPEHUIO, KOTOPAsk BKIIOYAET:

1. moATOTOBKY, JOPaOOTKY W aIallTAIIMI0 UMEIOIIMXCS Y KOHCAITHHTOBOM
opranu3anuu  (KOHCyJIbTaHTa) WH(GOPMAIIMOHHBIX CHUCTEM  (TIPOrPaMMHOTO
oOecrieueHus1) A peain3aluy yTBEPKISHHOTO 3aMbICIIa;

2. 3amojiHeHue 0a3bl JaHHBIX HH(pOpMaIuen, HEOOX0AMMOM TS CO3IaHUs

nH()OPMAITMOHHOW MOJICIH;
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3. co3maHue MHPOPMAIIMOHHON MOJIEIH MPOIIECCOB C €€ AEeMOHCTpaLuein
1 KOPPEKTYPOU.

3aBepiieHreM palbOT MO TPEThEeMy JTamly SIBISETCS JEMOHCTpPALIMS
nH()OPMAITMOHHON MOAEIH U 0(OpMIIEHUE TTPOTOKOIA TOPAOOTOK.

IV stan — BHenpenue cuctembl, KOTOPOE BKIIIOYAECT:

1. ycraHoBKy pa3paboTaHHOM HWH(POPMAIMOHHOM CHUCTEMBI B BHJIE
JIEVCTBYIOIIEN MOJIEIIN;

2. TOATOTOBKY M OOyY€HUE MEHEIKEPOB ONPEICIICHHBIX, KIIOYEBBIX
HaIlpaBJIE€HUI, COTJIACHO pa3padOTaHHOM CXEMbI B3aUMOICICTBUS Ha JEHUCTBYIOLIEH
MH(pOPMAITMOHHON MOIEIH;

3. mapaielibHyl0 ¢ oO0ydeHueMm paboTy IO HAMOJHEHUIO 0a3 JTaHHBIX
CUCTEMBI HEOOXOAUMOM HH(pOpMaLIMEl B MPUHATHIX (popMaTax;

4, IJIAHOBBIN IICPeXOoa K HOBOM CHCTEME YIIpaBJICHUA.

2.5 Omnenka skoHOMHUYecKOro 3¢dekTa 0T peaju3anud NPOEKTa

«IloBbllIeHHE TPOU3BOAUTEIBHOCTH TPYAA»

Onenka d(h(PEKTUBHOCTH TMPOEKTOB MO BHEAPEHHUIO OEpexKIMBOTO
MIPOU3BO/ICTBA JOJKHA OCYILECTBIISITHCA C LIEIIBIO TOBBIIIEHUS UX KAUE€CTBA, a TAKKE
YAOBJIETBOPEHUSI MOTPEOHOCTEW BHEIIHMX M BHYTPEHHHMX 3aUHTEPECOBAHHBIX
CTOpOH (PYKOBOJCTBA, AaKIIMOHEPOB, HHBECTOPOB, OPraHOB TOCYJAapPCTBEHHOTO
yIpaBjieHus) B IOCTOBEpHOU MH(GOPMAIIUA O CTEMEeHH JOCTHXEHUSI (PMHAHCOBBIX
nokKaszaresyiel peaanu3yeMbIX porpaMm pa3BUTHUS. UTOOBI OLIEHUTH SKOHOMHYECKYIO
3¢ (HEKTUBHOCTH, HEOOXOAMMO MPABUIILHO YUYUTHIBATh U aHAJIM3UPOBATH YPOBEHB U
MaciITadbl MEPONPUATUH 110 OEPEHKITMBOMY MPOU3BOJCTBY. DTO O3HAYAET, CJICAYyET
MPUMEHSITh METOJIbl KOJIMYECTBEHHOTO aHalli3a U U3MEPEHUS, YTO MPEArnoaraet
YCTAaHOBJICHHE B3aUMOCBSI3M MEXIy YBEJIMYCHHEM Maciitaba OCBOEHUS
OEepeXJIMBOTO IMPOU3BOJACTBA, COKpalleHMEM (PUHAHCOBBIX MOTEPhL (3arpar

pecypcoB), a TakkKe BO3MOXHBIM MPHUPOCTOM NPUOBUIM  OpPraHU3aLUU.
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[IpoBeneHHBIC MabIlle pacyeThl CMOTYT MOKa3aTh A(()EKTUBHOCTH MPOBEACHHBIX
MEPOIIPUATHH.

[IpoekT Mo CoOBepIICHCTBOBaHUIO Mpoliecca pou3BojcTBa sikops TIIH-1
NpoxXoauia B pamMkKax  HalnvoHalbHOrO  MpoOEKTa MO  MOBBIMICHUIO
MPOU3BOJAUTEIILHOCTH TpyJa U (UHAHCHUPOBAHHWE TMPOUCXOAMIIO 3a CYET
rocyJ1apcTBa.

B pesynbrate BHeapenust cucrembl SC, metonukun TPM «BceoOuiee
oOciyKuBaHue 000pYyI0BaHUM», METOAMKU «CTaHAapTU3UpOBaHHAA padoTay |
cuctembl MES ObL1 oydeH creayronuii s3koHoMudeckuit apdexr (tadimna 4):

PaccmoTpum MakcUMalIbHYIO 3arpy3Ky MPOU3BOACTBEHHBIX MOIITHOCTEN J1JIs
pacuera CTOMMOCTHOI'O BBIPa)KEHHSI BHEJIPEHHBIX M3MEHEHUN. CTOUMOCTh OJIHOTO
m3aenust TI[H-1 cocraBnser 102693,16 py6Oneit. B pacuyerax HCHOIB30BAHO
KoJinuecTBO padouux guei B 2020 romy (248).

Tabnuna 4 — Pacuer sxoHOMHUYECKOT0 3 dexTa

Temm
Aoc.
bruio Crano pUpoCTa

A3MEHEHNE %
Bpewms na
U3TOTOBJICHUE 145,2 100,5 -447 0,7
HapTHH, Yac
KomnuecTBo
MapTUii B TOJ, 13,5 19,6 6,1 1,4
apTUs
Kox-8o usnemni 243 352,8 109,8 14
B IO/, IIT.

Beipyuka, pyo0. 24 954 437,9 36 230 146,8 | 11 275 708,9 1,4

VYBenuuenue

- 11 275708,9 - -
BBIPYYKH, PYO.
YBeJ'II/I‘IeHI(;IH i 452 i i
BBIpYYKH, %0
HocrosHie 186 857,6 | 186 857,6 : :
3aTpartsl, pyo.
Hepewmerbtii 355 559,3 355 559,3 - -

3aTpartsl, pyo.
[Tpu6sLIB, PYO. 24 412 021 35687 729,9 | 11275708,9 1,4
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Hcxons u3 maHHBIX, MPECTABICHHBIX B TaOJIUIE, MOKHO CIENIATh BBIBO/I,
YTO, YCTpPaHUB TIIOTEPH, 3a CUET WCIOJIH30BAHUS TIPEICTABICHHBIX BBIIIIC
MEpOIPUATUN, TPEANPHUATHE CMOKET MOBBICUTH CBOIO MpuObBLIL Ha 11 275 708,9
py0. Takke TIPOBENCHHBIE MEPONPHUATHS IIO3BOJAT ILJIAHUPOBATH pPadOTy

NpCaAIpruATHUS B YCJIOBUAX PCAJIBHOI'O BpECMCHH.
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3AJAHUE JIJISI PA3JIEJIA

«COUUAJIBHAA OTBETCTBEHHOCTDb»

CryneHnry:
I'pynna PUO
3HMOI1 AnvkuHa Onus AnaronbeBHa
HIkona HINII Otaenenue (HOL)
YpoBenn Marucrparypa Hanpasienue/cnenuansnocts | 27.04.05
o0pa3oBaHus
Tema BKP:

CoBeplieHCTBOBaHHUE NMPOIleCCa MPOU3BOACTBA YJIEKTPUYECKUX MAIIMH € IOMOIIbI0
HHCTPYMEHTOB 0epe:kJIMBOro Npou3BocTBA

Hcxoanble J1aHHBbIE K pasgeiny «Couua.m)naﬂ OTBETCTBEHHOCTb» .

1. XapakTepuctuka 00beKTa UCCIICIOBAHUS

paboyvasi 30Ha) ¥ 00JIACTU €TO MPUMEHEHUS

Pabouee MecTO HAXOAUTCA B 3MaHUU

(BewmecTBO, MaTepHal, Ipudop, ANrOPUTM, METOAUKA, | aAMUHUCTPATUBHOrO nepconana AO

«TOT3». O6opynosano IIK,
OTOIIUTCIBbHBIMHU CUCTEMaMHU,
HNCKYCCTBCHHBIM U €CTCCTBCHHBIM
ocBemieHreM. O0IacTh MPUMEHEHHS -
pa3paboTka MEpONPUATHI IS
COBEpILICHCTBOBAHUSI IIpoLecca
IPOU3BO/ICTBA

HepequL BOIIPOCOB, MOMJICIKAIUX UCCIICAOBAHNUIO, TIPOCKTUPOBAHUIO U pa3pa60TKe:

30HBI) IPABOBBIE HOPMBI TPYIOBOTO
3aKOHO/ATEIIbCTBA;

paboueit 30HBHI.

1. IIpaBoBbIe M OPraHU3alHOHHbIC BONPOCHI — Tpynosoiut xoxekc Poccuiickon
odecreyeHus1 0€30MACHOCTH: ®enepanun ot 30.12.2001 N 197-
—  crhenuaibHble (XapaKTepHbIE IPU DKCILTyaTAInH @3 (pen. or 27.12.2018)

00beKTa HcclieIoBaHus, mpoekTupyeMoit padoueit | — I'OCT 12.2.032-78 CCb

— T'OCT P 50923-96.
— TOCT P UCO 9241-2-20009.

— Opra’Hu3allMOHHBIE MEPOIPHUATHSI IIPU KOMIIOHOBKE | — CaunlluH 2.2.2/2.4.1340 — 03

2. Ilpon3BoacTBeHHast 6e30MACHOCTH:

— OTKIIOHEHHE [TOKa3aTesIen
MHUKPOKJIIMATa
— IlpeBblmieHue ypoBHSA yma

2.1. AHanu3 BBISBICHHBIX BPEIHBIX U OMACHBIX — OTcyTcTBHE W HEOCTATOK
¢daxTopoB €CTECTBEHHOT'O CBETa

2.2. O6G0ocHOBaHUE MEPOTIPUSITUN TIO CHUKEHHIO — HenocraTouHas OCBELIEHHOCTh
BO3JICUCTBUSA paboueii 30HbI

— TloBbImeHHOE 3HAUEHHE
HaIPSDKEHUS B DJICKTPUICCKOM TIeTH,
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3aMbIKaHUEC KOTOpOfI MOXECT
HpOHSOfITH 4epe3 TEJI0 YCIOBCKA

— Yrunuszanus ObITOBBIX U
MIPOMBIIIJICHHBIX OTXO/I0B B
autochepy u atmochepy.

3. Dkojornyeckasi 6e30NaACHOCTh:

4. be30nacHOCTh B Ype3BbIYANHbIX CUTYALMSIX: — Iloxap
—  Ynaap MoJHUe

| laTa BbIIAYM 3a1aHUs 115 Pa3ea 110 JIMHEHOMY rpaQuKy |

3ananue BbIIaJ KOHCYJIbTAHT:

Jo/KHOCTH 1017 (0] Yuenas Moanucek Hara
CTelneHb,
3BaHHE
Houent OO/ LIBUII CeunH AHnpeit K.T.H.,
TITY AJleKcaHIpOBUY JOIIEHT

38}13HI/I€ NPUHAJT K UICIIOJTHEHUIO CTYACHT:

I'pynna dPUO IMopnucey JlaTa

3HMO91 Annxuna FOnusa AnaronseBHa
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3 COIII/IaJILHaH OTBETCTBCHHOCTD

B nanHoi#t paboTe coBepIlIeHCTBYETCS Iporiecc mpou3BojcTBa skops TIIH-1
Ha TOMCKOM 3JeKTpOTEXHUYECKOM 3aBojie. OCHOBHBIM MECTOM PaOOTHI ABJISIETCS
CTaHJapTHOE pabodee MecTo — O(HUCHOE TMOMEIICHUE, PaCIOJIOKEHHOE B
aaMuHUcTpatTuBHOM Koprmyce AO «TOT3» u obopyaoBaHHOE MEPCOHATBHBIMU
koMIbroTepamu. [lonap3oBarenu - Bce 0O(pUCHBIE COTPYIHUKH 3aBO/IA.

AKTyaJabHOCTH JAHHOTO pa3zesia 00ycloBiIeHa TeM, YTo paboTa B oduce 3a
[1IK umeeT cBoM BpeAHbIE U OMacHble PAaKTOPbI, KOTOPhIE HEOOXOAUMO YUYUTHIBAThH
npu pa3paboTKe HOPM W MpaBwil Oe30mMacHOCTH. B Xxoje peanuzanuu mpoekTa
TpeOyIOTCSI 3HAYUTEIbHBIE 3aTpaThl YMCTBEHHOM M (DU3UYECKON HIHEPruu. ITO
3HAYUT, YTO HEOOXOIUMO ONTUMU3UPOBATH YCIOBHS TPyJa U PErIaMEHTHUPOBATH
pexuM pabOThl U OTHbIXa. YCIOBUS MO OXpaHe Tpyna rnpu padote ¢ 1K gomxHbI
coJiep>KaTh B ce0e MOHBIN MepeueHb padoT, HAIIEJICHHBIX Ha UCKIIIOUEHHUE BPEIHBIX
W OMacHbIX Bo3jAeicTBUM. MIMEHHO MO3TOMY paboyue MecTa U MPOU3BOJICTBO
JIOJDKHBI  OTBEUYATh OOIIECTIPUHATHIM TpPeOOBAaHUAM TEXHUKH O€30MacHOCTH,
MOKapHOM U DKOJIOTHYECKON 0€30MacHOCTH, HOpMaM CaHUTAPUU U SPTOHOMHUH.

B aToM pasnene paccMaTpuBarOTCs CIEAYIOIINE BOIIPOCHI:

- [logroroBka paboyero Mecra Mojab30BaTENs IEPCOHATHLHOTO KOMIBIOTEPA;

- AHaM3 BPEIHBIX U OMAaCHBIX (PaKTOPOB;

- Bo3MOXHBIE Upe3BbIYalHbIE CUTYALIUH.

3.1 IlpaBoBble ¥ OpraHu3alUOHHbLIE BOMNPOCHI oObOecrevYeHus:

0€301MacCHOCTH

[IpaBoBblE HOPMBI TPYAOBOTO 3aKOHOJATEIbCTBA HAMPABJICHBI Ha
oOecrieueHne mpaBa Kaxa0oro paboTHHUKA Ha CIPABEJIUBLIE YCIOBUS TPY/Ia, B TOM
yucie, OTBEYarolue TpeOOBaHUSAM 0€30MacCHOCTH W TUTHMEHbI, MpaBa Ha OTbIX,
BKJTFOYAsi OTpaHUYEHUE PaO0UYETro BPEMEHH, TPEIOCTABICHUE €KETHEBHOTO OT/IbIXA,

BBIXOJIHBIX H Hepa6oq1/1x MMpasaHUYIHbIX ,Z[HGI‘/’I, OoIJIa4nuBacMoOro ¢€xKEroaHoro
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ormycka. Ocoboe BHMMaHHME YJEIsIeTCs YCIOBUSIM Tpylda pabOOTHUKOB,
JESITEIbHOCTh KOTOPBIX CBsI3aHA C TOBBIIICHHBIMU Harpy3Kam#, B YCJIOBHSX
NepeHanpspkeHus, MOHOTOHHOCTH, C  BO3JICMCTBHEM OINACHBIX M BPEIHBIX
POU3BOACTBEHHBIX (hakTopoB. HopmanmpHas MNPOAOIKHUTENFHOCTh paboyero
BPEMEHU COTPYJAHHMKOB HE MOXeT mpeBbimaTh 40 yacoB B Heaento. OCHOBHOM
peXUM pabOThl — 5-TU JTHEBHAs paboyast HeJens ¢ 2 BBIXOJHBIMU THSAMU. B TeueHue
pabouero qHs paboToAaTeNbh 00s13aH MPEAOCTABUTH IEPEPHIB JJIsI OTABIXA U TUTAHUS
(ne Oonee 2x yacoB u He meHee 30 muHyT). PaGoTtonmarens 00si3aH 0OECHIEUUTH
COTPYIHUKOB, pPAaOOTAOIMUX C BpPEAHHIMH W ONACHBIMU YCIOBUSIMU TpyJa
CpeIACTBAaMH WHIWBUIyaldbHEH 3amuThl (omexma, oOyBb, MackKu H T.J.).
Cornacuo Cratbe 223 TK PO, canutapHo-0bITOBOE 00CITY>KMBAaHUE U MEAUITTHCKOE
oOecrieyeHue pabOTHUKOB B COOTBETCTBUU C TPEOOBAHMSMHU OXpaHbl TpyAa
BO3Jaraercs Ha padoromarens. B atux nensx paboronareneM Mo yCTaHOBICHHBIM
HOpMaM 00OpYAYIOTCS CAHUTAPHO-OBITOBBIE IOMEILLEHUS, TOMEIICHUS IS TpHeMa
MUIIN, TOMEIIEHHUS U OKa3aHUsI MEANIIMHCKON MTOMOIIM, KOMHATHI JJI OT/AbIXA B
pabouee BpeMsl M IICUXOJOTMYECKOM pasrpy3KH; OpPraHU3yIOTCS MOCThI Jis
OKa3aHus nepBor nomom [2]. CormacHO OpraHM3alMOHHBIM MEPOIPUATHAM 10
KoMIioHOBKe padoueit 30HbI (CanlluH 2.2.2/2.4.1340-03), cBeTOBOIl MOTOK U3
OKOHHOTO MpoeMa JI0JDKEH MalaTh Ha paboyee MECTO oIepaTopa ¢ JEBOW CTOPOHBI.
HckyccTBEHHOE OCBEIICHHE B MOMEIICHUAX IKCIITyaTalliid KOMITBIOTEPOB JOKHO
OCYIIECTBJISATBCS CHUCTEMOM O0O0IIEero paBHOMEpPHOTO ocBemeHus [6]. Cxembl
pasMenieHus pabourx MECT C IEPCOHATLHBIMUA KOMITBIOTEPAMH JIOJIKHBI yUUTHIBATh
paccTosiHUs MEXIy paboduMU CTOJaMH C MOHUTOpPAMH: PACCTOSHHUE MEXIY
OOKOBBIMHM TMOBEPXHOCTSMU MOHUTOPOB HE MeHee 1,2 M, a pacCTOsIHHE MEXIy
DKPaHOM MOHHUTOpPA M THUIBHOW YacThIO IPYroro MoHuUTOpa He MmeHee 2,0 M.
KoHctpykiuss ~ pabouero  cryna  JO/DKHA — oOecreymBaTh — MOJJICPKAHUE
paloHanbHOM pabouell Mmo3bl MpH paboTe, MO3BOJATH U3MEHATH IMO3Y C LEJbI0
CHU)KEHMSI CTATMYECKOTO HAIPSKEHUSI MBIIIIL MIEHHO-TIJIeYeBOM 00J1aCTH M CIIMHBI
st npenynpexaenus pazputus yromnenus. CormacHo 'OCT P 50923-96, npu

paboTe B cUASIYEM TMOJIO0KEHUHU PEKOMEHIYIOTCS CIAEAYIONINE MapaMeTphl pabouero
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MecrTa: - mupuHa - He MeHee 700 MM; — BbicoTa paboueit noBepxHocTy — 700 MM Hat
ypoBHeM Tiona. Ilog paboueil MOBEPXHOCTHIO JOJKHO OBITh MPEAyCMOTPEHO
IPOCTPAHCTBO VIS HOT: - BbICOTa — HE MeHee 650 MMm; - mmpuHa — He MeHee 500 MM;

90 — ry6una — He meree 650 mm [1].

3.2 IIpou3BoacTBeHHAsI 0€301ACHOCTh

Ha pa6OTHHKa O(i)I/ICHOFO ITOMCIIICHUA IIGﬁCTBYIOT BpCIAHBIC N OIIACHBIC

IIPOU3BOICTBEHHBIE (DAKTOPBI, KOTOPBIE MPEACTABIEHBI B TAOIMIIE 5.

Tabmuua 5 - Bpeanble NPOM3BOACTBEHHBIE (PAKTOPbl U HOPMAaTHUBHBIE

JIOKYMEHTBI
Ortarbl paboT
DakTOophI = =
< o = H
S o = OpPMAaTHUBHBIE JOKYMEHTHI
(I'OCT 12.0.003-2015) & = §
S |8 | §
o, @) =
Q 5 2
[ =~ Q)
1.OTK7I0HEHME CanlTuH 2.2.4.548-96
MMoKazareiei + + +
MUKpOKITIMATA CHull 41-01-2003
2. llpesbiienme yposst | | | CH 2.2.4/2.1.8.562-96

nryma

3.0T1cyTCcTBUE WIIH
HEIOCTATOK + + + CII 52.13330.2016

CCTCCTBCHHOI'O CBCTAa AKTyaJ'II/ISI/IpOBaHHaH

4 HenoctaTouHast penakuus CHull 23-05-95*
OCBCLICHHOCTh pabouert |+ |+ |+ CanlluH 2.2.1/2.1.1278-03
30HBI

5.1ToBBIIIEHHOE 3HAUECHUE

HaprDKCHI/IH B

DJICKTPHIHCCKOM HCITH, +ol+ |+ CanlTuH 2.2.2/2.4.1340-03

3aMBIKaHUE KOTOPOU
MOXET IPOU30MTHU YEPE3
TEJIO YEJIOBEKA
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3.2.1 OTKJI0HeHHe TOKa3aTelel MUKPOKJIUMATA

[Toka3zarenu MUKPOKJINMATA: TCMIICpATypa BO3aAyXa U €TI0 OTHOCUTCIIbHAA

BJIQXKHOCTb, CKOPOCTh €ro JBIDKEHHUS, MOIIHOCTh TEIUIOBOTO H3IIyYeHUs
pPacCUUTHIBAIOTCS, UCIIONIb3Ysl KaTeropuu padboT mo sHepro3aTparam. [lo ctemenu
dbuznyeckoir Tspkectn padota 3a [IK oTHocuTcs K n€rkoit gusmyeckon padbote
kareropun | a, ¢ sHeprozarpatamu opranuzma go 120 JIx/c, Tak kak pabota
OPOBOAUTCA CHJs, HE TpeOys CHUCTEMATHUECKOro (PU3MYECKOTO HaIpPSHKEHUS.
OnTuMalnbHble BEJIMYMHBI MOKa3aTele MHUKpOKIMMaTa OTpakeHbl B TaOmuie 6,
JIOTTYCTHMBIE 3HAYCHHSI TapaMeTPOB MUKPOKIMMaTa Ha pab0dnX MECTaX OTPaKEHBI
B Tabnuue 7 [7].

Tabnuma 6 — OnTuManbHbIE BETMYMUHBI TIOKa3aTelied MUKPOKIMMAaTa Ha pabodmnx

MCCTaXx IMPOU3BOACTBCHHBIX HOMGHIGHI/Iﬁ

[lepnon Kareropus Temnepary | Temnepar |OtHOocuTens |CKOPOCTH
roja paboT 1o pa ypa Has JIBUKEHUS
YPOBHIO BO3/lyXa, |IIOBEPXHO |BJIAXXHOCTh |BO31yXa,
sHepro3zatpar, | °C creit, °C  [Bo3ayxa, % |m/c
Bt
Xonoaubiii | Ia (mo 139) 22-24 21-25 60-40 0,1
Teruisiit Ia (mo0 139) 23-25 22-26 60-40 0,1

Tabmuma 7 — JlomycTuMble 3HAYEHUS TapaMeTpOB MHUKPOKIMMAara Ha pabodmx
MeCTax

[Tepuon Kareropus TemneparypaTemneparypa| OTHOCUTEND |/IBHXKEHME
roaa paboT 1o BO3ayXxa, °C [[TOBEpXHOCTE | Had BO3/yXa,
YPOBHIO i, °C BJIQXXHOCTH  |M/C
JHeprosarpar, BO31yXa, %
Bt
Xonoansiii | Ia (mo 139) 20-25 19-26 15-75 0,1
Termnsiii | Ia (mo 139) 21-28 20-29 15-75 0,1
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B nensx npodunakTuku HEOIAronpusTHONO BO3IACHCTBUS MUKPOKIMMATA
JIOJKHBI  OBITH HCIIOJIB30BAHBI 3AIUTHBIE MEPOINPHUITHS (HAIpUMeEp, CUCTEMBI
MECTHOIO KOHAMIIMOHUPOBAHUS BO3AyXa, CUCTEMa OTOIUICHMS, CHELOJEKAa U
Jpyrue CpeacTBa MHAWBUAYaIbHOU 3amIuThI, oborpeBarenn). Oduc oTHOCUTCS K
HOMELIEHUSIM C HOPMAJIbHBIM  TEIJIOBBIACICHUEM, MHUKPOKIMMAT B HEM
NOJIEPKUBAETCS HAa ONTHMAJIbHOM YPOBHE C IOMOILIBIO CHUCTEMBI BOJSHOIO
LHEHTPAJIBHOIO OTOIUIEHUS, €CTECTBEHHOW BEHTWIALMEHM W JIONOJHUTEIbHBIM
IOJIOTPEBOM B XOJIOIHOE BpeMsl roja. BiaxkHas yoopka B HOMEUIEHUH TPOBOUTCS

CXKCIHCBHO.

3.2.2 [IpeBbllIeHNe YPOBHS LIyMa

Bo3gelictBue 1miymMa Ha OpraHu3M 4YeJIOBEKa BBI3bIBAET HETaTUBHbBIC
U3MEHEHMS, NIPEXIE BCETO B OpraHax CllyXa, HEPBHOW M CEPJIEYHO-COCYAUCTOU
cuctemax. CTeneHb BBIPAKEHHOCTH STUX W3MEHEHUH 3aBUCUT OT IAapaMeTpOB
1Iyma, ctaxa paOoThl B YCJIOBHSIX BO3JCUCTBUS IIyMa, JJIUTEILHOCTH ICHCTBUS
IIyMa B T€4eHUe paboyero IHs, MHAUBUAYAJIbHON YyBCTBUTEIBLHOCTH OPraHU3MA.
JelicTBue 1IyMa Ha OpraHu3M YeJIOBEKa OTATOIIAETCS BBIHYKICHHBIM MOJI0KEHUEM
T€Na, TMOBBIILICHHBIM BHHMAHUEM, HEPBHO-3MOILMOHAIBHBIM HANPSKEHUEM,
HEOIaronpusITHHIM MUKPOKJIMMAaTOM. KaOuHeT ocHallleH CUCTEMON BEHTUJISILIUU.

[IIym Ha pabounx mectax pernamentupyercs CH 2.2.4/2.1.8.562-96. llym
MOKET CcO31aBaThCs paboTaromum 000pyiOoBaHUEM, yCTaHOBKaMU
KOHJUIIMOHUPOBAHUS BO3yXa, MpeoOpa3oBaTeNsiMU HANPSHKEHUsI, paboTatoUMMU
OCBETHTEIIbHBIMA TpUOOpPaMH JTHEBHOTO CBETa, a TakKe TMPOHUKATh W3BHE.
[Ipon3BOACTBEHHBIE MOMEIEHHUS, B KOTOPBIX A1 padoThl ucnoib3ytoTes [19BM,
HE JIOJKHBI TPAHUYUTH C MOMEIIEHUSMU, B KOTOPBIX YPOBEHb IIIymMa M BUOpaIuu
MIPEBBINIAIOT HOPMUPYEMbIe 3HaueHWA. [Ipu BBIMOTHEHWH OCHOBHOUM PabOTHI Ha
[IT9BM ypoBeHb 1ryMa Ha pabodeM MecTe He 1oJmkeH npeBbimath 50 n1bA [7].

B kadectBEe CpEICTB HWHAMBUIYAJIbHOM 3allUTBI OT HEraTHUBHOIO

BO3jeicTBUs 1ymMa npu padote ¢ [I9BM wucnonb3ytor Oepyiiy, HAyIIHUKH WA
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3alIUTHBIE KOCTIOMBI. CpeICTBA KOJIEKTUBHOM 3alIUTHI TOAPa3yMeBalOT 01 COO0M
WU3MEHEHHUE HAMpaBJICHU U3JIyUYeHHUs IIIyMa, palliOHaIbHYIO TUIAaHUPOBKY KaObuHeTa

H IIPUMCHCHUC 3BYKOU3O0JIAIIUH.

3.2.3 OrcyrcTBHe WM HeEJOCTATOK €CTeCTBEHHOr0 CBeTa H

HET0CTATOYHAN OCBEIIEHHOCTh padoueii 30HbI

Haubonee  pacnpocTpaHeHHBIMU  HCTOYHHKAMHM  CBETa  SIBIISIIOTCS
razopaspsaHble JamMIbl U JlaMIbl HakainuBaHus. [[moxoe ocBenieHue HEraTUBHO
BO3JICCTBYET Ha 3pEHUE, MPUBOAUT K OBICTPOMY YTOMIJICHHIO, CHHYKAET
paboTOCIIOCOOHOCTD, BBI3BIBAET AUCKOM(DOPT, ABISETCSA MPUUNHON rOJIOBHOU 00N
1 OECCOHHMIIBI, MOKET CTaTh MPUYMHON TPABMUPOBAHUS WIIM HECUACTHOTO CITyYasl.
Pabouee MecTo JOKHO OBITH OCBEIIEHO IOCTATOYHO U PABHOMEPHO, IIPU MTOMOIIU
€CTECTBEHHOT'O U UICKYCCTBEHHOT'O CBETA.

Cpenn KadecTBEHHBIX ITOKA3aTeJed CBETOBOM CpENbl OYEHb BaKHBIM
apigercss KodpduuueHnt mynbcanuu ocemieHHoctd (Km). TpebGoBanust
K03 PUIIMEHTY MyJIbCALIMK OCBEIIEHHOCTH HanOoJee JKeCTKHE sl padOUrX MECT €
[I19BM — ne Gonee 5%. OntumaiibHasi SpKOCTh IKpaHa JIUCIIIES COCTABISIET 75—
100 xn/m2. Tlpu Takoil SPKOCTU dKpaHa U SPKOCTU MOBEPXHOCTU cTojia B 80
npenenax 100—150 ka/mM2 obecnieunBaeTcsi MPOAYKTUBHOCTh PAOOTHI 3pUTEIBLHOTO
anmnapara Ha ypoBHe 80-90 %, coxpaHsieTcsi MOCTOSITHCTBO pa3Mepa 3padka Ha
JIOIyCTUMOM ypoBHE 3—4 MM [5].

MecTHoe ocBelIeHHE HE JOJIKHO CO3aBaTh OJMKOB Ha MIOBEPXHOCTH IKpaHa
U yBEIMYMBAThL OCBENIeHHOCTh JkpaHa I[IDBM oOGomee 300 nk. Crnemyer
OTpaHUYMBATh NPSIMYI0 M OTPAXKEHHYIO OJECTKOCTh OT JIOOBIX HCTOYHHKOB
ocemeHus. Oduc, mnpeaycmaTpuBaeT coOOW HCIONB30BAHHE CMEIIAHHOTO
OCBEIICHMS, T.€. COYETAHHE €CTECTBEHHOIO M MCKYCCTBEHHOI'O OCBELICHHUS.
EcTecTBEHHBIM OCBEILIEHHEM SIBIISIETCA OCBEIICHHE 4epe3 OKHa. MCKyccTBEHHOE
OCBEIICHHE MCIHOJIb3YETCAd MPH HEAOCTaTOYHOM €CTECTBEHHOM OCBEleHHH. B

JaHHOM INOMCHICHNH HUCIIOJIB3YCTCA o61uee HCKYCCTBCHHOC OCBCIICHHC.
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3.2.4 IloBbllIeHHOE 3HAYEHHE HANPSKEHUS B JJIEKTPUYECKOH Lenu,

3aMbIKaHHUE KOTOpOﬁ MOKET IIpOPI30ﬁTPI qyepe3 TeJ10 Y€J10BEKa

DNEeKTpUYECKUE YCTAHOBKM TMPEJCTABISAIOT [JIsi 4YelloBeKa OOJBIIYIO
MOTEHIIUAJIBHYIO OIMACHOCTh, KOTOpas YCyryOJsieTcsi Te€M, YTO OpraHbl YYBCTB
YyelloBeKa HE MOTYT Ha PACCTOSHUM OOHAPYKUTh HAIWYUE AJIEKTPUUYECKOTO
HapspDKeHUsT Ha Oo0OpyAoBaHMHM. B 3aBUCHMOCTHM OT YCIIOBUNM B TOMEIICHUU
OMAaCHOCTh TOPAKECHHSI YEJIOBEKA DSJICKTPUYECKUM TOKOM YBEIUYUBACTCA WIIU
ymeHbinaetrcsi. He ciemyer paboTaTh ¢ KOMIBIOTEPOM B YCJIOBHSIX IMOBBIIICHHON
BJIQXKHOCTU (OTHOCHUTEINIbHASI BJIAKHOCTh BO3JlyXa JJIUTEILHO MpeBbImIacT 75%),
BBICOKOM Temmeparypbl (Oosnee 35°C), HalWyuu TOKOMPOBOMASIICH IMbUIH,
TOKOIPOBOJSAIIMX TIOJIOB U BO3MOYKHOCTH OJHOBPEMEHHOTO COIPUKOCHOBEHHS K
UMEIOIINM COEJIMHEHHE C 3eMJIE METAJUNIMYECKUM AJIEMEHTaM U METAIMYECKUM
KOPIIyCOM 3JIeKTpooOopyaoBanusa. Takum oOpazoM, paboTa MOMXKET MPOBOAUTHCS
TOJBKO B TOMEIICHUSX O€3 TOBBIINIEHHONW OMACHOCTH, MPU 3TOM CYIIECTBYET
OMACHOCTD 3EKTPONOPAKECHHUS:

— IIPU HEMOCPEACTBEHHOM NPUKOCHOBEHHM K TOKOBEAYIIUM YacTsIM BO
BpeMst pemoHTa [I1OBM;

— IpPU NPUKOCHOBEHUM K HETOKOBEAYIIMM YacTsAM, OKa3aBIIUMCS IO
HaIpsbKeHUEM (B ciydae HapylIeHUs U30JsIHMK ToKkoBeaymux yactei [I9BM);

— TIpU CONPUKOCHOBEHUM C TIOJIOM, CT€HAMH, OKa3aBUIMMHCS TIO]
HaIpsKCHUEM;

— MMEETCSl OMACHOCTh KOPOTKOT'O 3aMbIKAHUSI B BHICOKOBOJIBTHBIX OJIOKaX:
0JI0Ke MUTaHUA U OJIOKE TUCTIIICHHON pa3BEPTKHU.

I'OCT 12.1.038-82 ycTaHaBJIMBaET MPEAECIBHO AOMYCTUMbIC HAMPSKEHUS U
TOKH, MPOTEKAIOIIME Yepe3 TeJO YeJOoBeKa NpU HOPMaJIbHOM (HEaBapHITHOM)
pexkuMe paboThI AIIEKTPOYCTAHOBOK MPOU3BOJACTBEHHOTO U OBITOBOTO Ha3HAYEHUS
MOCTOSIHHOTO U TlepeMeHHoro Toka yactoror 50 u 400 ['u. g nepeMeHHOro Toka
50 I'u nonycTrMoe 3HaYeHre HapsKEHUsI TPUKOCHOBEHUS cocTaBlisAeT 2 B, a cuiibl
toka — 0,3 MA, mig Toka gactoroit 400 I'it — coorBercTBeHHO 2 B 1 0,4 MA; mns
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noctossHHoro Toka — 8 B wu 1,0 MA (9T [aHHble TNpPUBEACHBI IS
MPOJOKUTEILHOCTH  BO3JeicTBUA He ©Oomee 10 MHUH B CyTKH).
OducHoe TmMoOMelIEHHe 1O OMNAaCHOCTU DJEKTPOMOPAKEHUS OTHOCHUTCS K
MOMEIIECHUSIM 0€3 TOBBIINIEHHON OMACHOCTH, TO €CTh OTCYTCTBYIOT YCIJIOBHUS,
CO3/AlOIIME TMOBBIIICHHYIO OMACHOCTh. B MOMENIeHNH UCMOoNb3yIoTCa MpUOOpHI,
notpebsronue Hanpsbkenue 220B mepemenHoro Toka ¢ yactoto 5001, 3to
HaIpsHKEHUE OMacHO IS JKU3HU. J{JI UCKITIOUEHHS] MOPAKEHUS BJIECKTPUUECCKUM
TOKOM 3aIlpeliaeTcs:

—  YacTo BKJIIOYATh U BBIKJIIOYATh KOMIBIOTEp 0€3 HEOOXOIMMOCTH;

—  TIPUKAcCaThCA K DKPaHY U K THUIBHOW CTOPOHE OJIOKOB KOMITHIOTEPA;

—  paboTaTh Ha CPEACTBaX BBIYMCIMUTEILHON TEXHUKHU U TiepudepuitHoM
000pyZI0BaHUU MOKPBIMU PyKaMHU;

—  paboTaTh Ha CPEACTBaX BBIYMCIMUTEILHON TEXHUKHU U TiepudepuitHoM
0o00Opy/IOBaHUM, HMEIOIIUX HAPYUIEHUSI 1ETOCTHOCTU KOpITyca, HapyIICHUs
W30JIALIUHY TIPOBO/IOB;

—  HEHWCHPABHYI0 HWHJHWKALWIO BKIIOYEHUS IMHUTAHUS, C MpHU3HAKAMU
AIIEKTPUUYECKOTO HAIPSHKEHUS Ha KOPITYCE;

—  KJacTh Ha CPEJCTBAa BBIYMCIUTEIBLHON TEXHUKH M mepudepuiiHoe
000py0BaHUE TTOCTOPOHHUE TTPEAMETHI;

—  3ampemaeTcs MoJl HANpsHDKEHUEM OYHMINATh OT MbUIM U 3arpsi3HEHUs
AIEKTPOOOOPYI0BAHUE;

—  3ampemiaeTcs MPoBEPSITh pabOTOCIIOCOOHOCTh AIEKTPOOOOPYAOBaHUS
B HEMPUCIIOCOOJEHHBIX JJIi AKCIUTyaTalliu TMOMEMICHUSX C TOKOTPOBOISIITUMHU
M0JIaMU, CHIPBIX, HE TIO3BOJISIOIIMX 3a3€MJIMTh JOCTYITHbIC METALTNYECKUE YaCTH;

— 1npu  OOHApYyXEHUM HEHUCHPABHOCTH HEMEIJEHHO 00ECTOUUTH
anekTpoobopynoBanue. [IpomomkeHne padOTBI BO3MOXKHO TOJBKO  TOCTE
yCTpaHEHHUsI HEUCITPaBHOCTH;

— npu  OoOHapyXKeHMHM  OOOpBaBIIErocs  NPOBOJAa  HEOOXOIUMO

HCMCIJICHHO MPHWHATL MCPbI 110 HMCKIIFOUCHHIO KOHTAKTa C HHUM HIOHeﬁ.
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[IpukoCHOBEHME K IPOBOY ONACHO IS )KU3HU;

—  BO BCE€X Ciyyasx I[IOpPaXCHUs 4YEJIOBEKA DJJICKTPUYECKUM TOKOM
HEMEIJICHHO BBI3BIBAIOT BPaya,

— 10 mpuOBITHSA Bpaya HYXKHO, HE Tepsis BpPEMEHHU, NPUCTYIHUTHh K

OKa3aHUIO MEPBOI MOMOIIHN MOCTpaaBiieMy [6].

3.3 DKoJsiornyeckas 0e30MacHoOCTh

ITo maHHBIM HCClIeIOBaHUM, OOBIKHOBEHHBIC TIEPCOHAIBHBIC KOMITBIOTEPHI
CUJILHO 3arpsi3HAIOT OKPY’KAIOIIYIO cpey. PaboTaromuii KOMIbIOTEp JEOHUZUPYET
OKPYXKAIOIIyI0 Cpely M YMEHBIIAeT BIAXHOCTh Bo3ayxa. Korgma cepsepy
MPUXOIUTCS paboTaTh, B OKPYXKAIOIIYIO CpPEay BBIJACIACTCS OYEHb OOJIBIIIOE
KOJIMYECTBO TeIula W YIJEKHCJIOoro raza. B mepByro odepeab, HEOOXOIUMO
MOBBINIATh KAY€CTBO MEPCOHAJIBHBIX KOMMBIOTEPOB, 32 CUCT YCTAHOBKM HAa HUX
HOBOT'O IIPOTPAMMHOT0 oOecIieueHHs. 3aTpauynuBasi MEHbBIIIEE KOJIMYECTBO SHEPTHUH,
[1IK OyayT obGecrnieunBaTh OOJBIITYIO TPOU3BOIUTEIBHOCTD, YTO JIOJXKHO MPUBECTH K
CHIDKCHHMIO TEMIIOB pPOCTa BBIOPOCOB YIJIEKUCIOTHI. Takke HE0OXO0IuMO
UCIIOJIB30BaTh OoJiee A(hPEeKTUBHbIE UCTOYHUKHU MUTAHUS W UCIOJIb30BaTh MEHEE
MOIIHBIE KOMIIOHEHTBI CUCTEMBI [4].

3arpsizHeHHre aTMOC(EPHOro Bo3ayxa

Bo Bpemsi mpoBeneHusi UCCIEIOBAHUM BBHIOPOCHI BPEAHBIX BEIIECTB B
aTMoc(epy HE OCYIIECTBISIOTCS. 3arpsi3HEHHE aTMOC(EPHOTO BO3AyXa MOXKET
BO3HUKHYThH B CJIydyae BOBHUKHOBEHUS MOXapa B y4eOHOM KOpITyCe, B 3TOM Cliydae
JbIM M Ta3bl OT TMoXapa OyAyT SBIATHCS AaHTPOIOTEHHBIM 3arps3HEHUEM
aTMOC(EpHOTO BO3/IyXa.

OTxoasl

OcHOBHBIC BHJBlI 3arpsA3HEHUS JUTOCHEpPhl — TBEpAbIe OBITOBBIE U
MPOMBIIIUICHHBIE OTXOMbl. B O(QUCHBIX TOMEIMIEHHUSX K HUM MOXHO OTHECTH:
Oymary, OaTapelku, JaMIIOYKH, HWCIOJb30BAaHHbIC KapTPUIKU, OTXOABl OT

INPOAYKTOB TIIMTAHHUA U JIMYHOM THUTHEHBI ) OTXO0Abl OT KaHOCIIPCKUX
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IIPUHAJIEKHOCTEN U T.J.
3amura MOYBEHHOTO MOKPOBA U HEJIP OT TBEPJBIX OTXOJI0B PEANTU3YETCs 32
cuer cOopa, COPTUPOBAHMS M YTWIM3ALMM OTXOJOB M HMX OPraHW30BAaHHOTO

3axopoHeHus [1].

3.4 be3onacHOCTH B Ype3BbIYANHBIX CUTYALUSIX

K BO3MOXHBIM Ype3BBIYAMHBIM CHUTYaIlUsIM OTHOCHUTEIBHO O(HUCHOTO
MOMEIIEHUSI MOKHO OTHECTH: MOKap, yAap MOJIHHHM, TEPPOPUCTUUYECKHUE AKThI,
HABOJIHEHMS, yparansl u T.1. PaccMoTpuM Haubosiee BEpOSITHBIE U3 HUX.

IMoxkapnas 6e30MacHOCTH

OcHOBHBIC HMCTOYHUKH BOCILJIAMCHEHUS HepaboTococoOHOE
AIEKTPOOOOPYI0BaHNE, HEUCTIPABHOCTU B MPOBOJKE, PO3ETKAX U BBHIKIIOYATEISX;
o0orpeB 0(HCOB C MOMOIIBIO OOOPYAOBAHUS C OTKPHITBIMH HarpeBaTeIbHBIMU
AJIEMEHTaMH; KOPOTKOE 3aMbIKaHHE; HapyIICHUE Mep MoKapHOW 0e30macHOCTH
(KypeHue, pa3BelieHue OTKPBITOTO OTHS U T.1.).

Kputnueckumu 3HaueHUSIMU MMapaMeTpOB JJIsl YeJIOBEKa, MPU IJIUTEIbHOM
BO3JICUCTBUM YKA3aHHBIX 3HAYCHHWM OMACHBIX (PAKTOpOB TMOXKapa, SBISIOTCS:
temneparypa — 70° C; IJIOTHOCTH TEIJIOBOTO u3mydeHus — 1,26 kB1/m2;
KOHIIEHTpalus okucu yriepoaa — 0,1% ob6bema; BUIUMOCTb B 30HE 3aIbIMIICHUS —
6-12 M. CoryiacHO HOpMaM TEXHOJIOTUYECKOTO MPOSKTUPOBAHUS, B 3aBUCUMOCTH OT
XapaKTePUCTUKU HCIIOJIb3YEeMbIX B MPOU3BOJICTBE BEIIECTB W UX KOJMYECTBA, MO
MOKapHOM M B3PBIBHOM OMACHOCTH IMOMEIIICHUS MOAPa3ICSIOTCS Ha KaTeroOpuu A,
b, B, I, JI. Hanuune B oduce AepeBIHHBIX u3AENUN (CTONBI, MIKA]HI),
AJIEKTPOIPOBOJOB HANPSKECHUEM 220B, a TaKXKe IIPUMEHEHUE
AJIEKTPOHATPEBATENBHBIX TPUOOPOB C OTKPHITHIMUA HAarpeBaTEIbLHBIMHU dJIEMEHTAMHU
— TasJbHUKaMH JaeT MpPaBO OTHECTH IOMEIICHUWE MO CTENEeHU IMO0XKapo H
B3pbIBOOE30nacHOCTH K Kateropuu B [1]. [ns npenynpexiaeHuss moxkapoB
HEOOXOMMMO  TMPEAYCMOTPETh  PsiA  NPOQHUIAKTHYECKHMX  MEPONPHUSTHN

TEXHUYCCKOI'0, OKCINTYaTaAlMOHHOI'O, OPIraHU3allMOHHOIO IIJIaHAa.
67



Conepxxanue 000pymOBaHUS, OCOOCHHO JHEPreTUYECKUX CeTeH, B
HCIIPABHOM COCTOSIHUU TO3BOJISIET, B OOJIBIIMHCTBE CIY4YaeB, UCKIIOYUTH MPUUUHY
BO3TOPAHMS.

CBoeBpeMEHHOE OOHApYKEHHE TMOXkKapa MOXKET JOCTUTAThCA OCHAIEHUEM
MPOU3BOJCTBEHHBIX W OBITOBBIX IOMEUIEHUH CHUCTEMaMU aBTOMATUYECKOMN
NMOXKAPHOM  CUTHANIM3allMd WM, B OTACIBHBIX CiIy4yasiX, C IOMOIIbIO
OpraHu3alMoOHHbIX Mep. llepBoHayanbHOE TylleHHE ToXapa (10 TPUOBITHS
BBI3BAaHHBIX CHJI) YCIICITHO IMPOBOJUTCA HA T€X OOBEKTAaX, KOTOPhIC OCHAIICHBI
aBTOMATHYECKUMH YCTAHOBKAMHU TYILICHUS TTOXKapa.

[Ipu oOHapyXeHHMM BO3TOpaHUs JAEUCTBOBaTH HEOOXOAMMO OBICTPO,
UCIIOJIb3YsI BCE JOCTYITHBIE CIIOCOOBI JIJIsl TyIIeHUs! orHs. Eciu moTymuTs oroHs B
Kparyaiiiiiee BpeMsi HEBO3MOXKHO, BBI30BUTE MOXKAPHYIO OXpaHy OpraHu3anuu (mpu
e¢ HanuuuM) win ropoja. [Ipu sBakyanuu ropsiuye NoMEmeHus U 3aIbIMICHHBIE
MeCTa MPOXOJUThH CIEAyeT OBICTPO, 3aJep’KaB JbIXaHWE, 3AlIUTHB HOC U POT
BJIQYKHOM TIJIOTHOW TKaHbIO. B CHJIBHO 3aJbIMJICHHOM MOMEIIEHUN MEePEIBUTATHCS
CJIeAyeT MOJA3KOM WM NPUTHYBIIKCH.

MosHue3ammra

[IpsimMoit yiap MOJIHUY SBJISIETCSI HAMOOJIEE OMMACHBIM U SIBIISETCS PUYUHOU
M0KapoB U B3PHIBOB, BBI3BIBAET MECTHBIE PA3pPYIICHUSI Y COOPYKEHUN U3 KUPIIUYa
u 0etoHa. Kanan moaumn umeet temnepatrypy 20 000° u Beimie. Cuia Toka B KaHalie
nocturaer 200 000A, manpsokenune 150 000 000B. CormacHo kiaccudukanuu
00BbEKTOB, oducHOE momenieHue aamuHucTpatuBHoro kopmyca OOO «T3PO»
OTHOCHUTCSI K OOBIYHBIM OO0BEKTaM, 3 KaTeropusi MOJHUE3AITUTHI. Yaap MOJIHUU
MO>KET IPUBECTH K OTKA3Y dJEKTPOCHAOKEHHUSI, CACTEMBI TTO’KaPHOUN CUTHAIM3AIUH,
MOTEPH CPEACTB CBsI3U, COOM pabOTHI KOMITBIOTEPOB ¢ MoTepel AaHHbIX. Ha 31anuun
agmuuuctpatuBHoro mnepcoHaia OO0 «T3PO» ycTaHOBIEHBI CHEUATbHBIE
MOJHUEOTBOAbI, MPEIHA3HAYECHHbIC [IJII OrPAaHUYEHUS DIEKTPOMATHUTHBIX
BO3JICUCTBUI TOKAa MOJHUU U MPENOTBPAIICHUS UCKPEHUM BHYTpU 3/1aHUs. TOKH
MOJIHUH, TOMNAJAI0NINE B MOJHUECPUEMHUKHU, OTBOMSITCS B 3a3€MJIMTEIL YEPE3

CHUCTEMY TOKOOTBOJIOB M PacTeKaroTCA B 3emiie [8].
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BriBOa

B namHOoM moapazmene ObUTM PAacCMOTPEHBI TaKHE aCMEKThl Kak:
opraHuzaiys paboyero MecTta IIOJIB30BaTENs IEPCOHAIBLHOTO KOMIIBIOTEPA,
BpEJIHbIE W ONACHBIC IMPOU3BOJCTBEHHBIC (DAKTOPHI, IKOJIOTHYECKHE HCTOUHHKU
OITACHOCTH, BO3MOKHBIC YpPE3BBIUAWHBIE CHUTYallMd Ha pabodeM MecTe O(PpHCHOTO
cotpyaauka AO «TOT3». Jlng xaxmoro paszaena ObUIM ONKMCaHBI OCHOBHBIC
XapaKTepUCTUKHA, HOPMATUBHBIE BEJIMYMHBI M MEPONPUATHUS MO  3allUTe
COTPYIHHUKOB OT BO3JI€UCTBUS HETaTUBHBIX (PaKTOPOB U BO3MOKHBIX YC. Kaxblii
COTPYIHHUK 3aBoJila 00si3aH 3HATh M COOJIOJATh 3aKOHOJATEILCTBO B JaHHOU
o0jlacTh, TaK KaKk 3TO TMO3BOJUT MHUHHUMHU3HPOBATh HEraTUBHOE JEHUCTBUE

IIPONU3BOACTBA U ITPOCKTUPYCMBIX pa3pa60T01<.
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3ak/IroueHue

[IpoBeaeHHOE UCCIEIOBAHNUE B IEPBOM I1aBe MOATBEPAMNIIO AKTYaIbHOCTD U
BOCTPEOOBAHHOCTh TEMbl MAarucTEpCKOW AMccepTaluu, KoTopas oO0ycloBlieHa
HEOOXOJMMOCThI0O TPUMEHEHHUSI MHCTPYMEHTOB OEpeX JIMBOTO MPOU3BOACTBA C
1EJIbI0 MOBBIIICHUSI KayecTBa paOdOThl U YMEHbIIEHUs U3Jepkek. Ero nmpuHuums
CTPOSITCA Ha COKPAIICHUH BCEBO3MOXKHBIX M3JIEPKEK, 3@ CUET YEro MpEeAupHsITHE
UMEET BO3MOKHOCTh IOJYYUTh JOTIOJHUTEIbHYIO U HEMaIIyI0 PUObLUIb. [ 1aBHBIM
OpU 3TOM SBIIFETCA TO, YTO OEpEeXIMBOE MPOM3BOACTBO JAET BO3MOXXHOCTh
NPEANPUATAIO HAUTH BHYTPEHHHE PE3EPBbI COKPAILEHUS MOTEPb, OCHOBHBIMU M3
KOTOPBIX SIBJISIOTCS MOTEPU BPEMEHH, 34 CUET YEro OCYIIECTBISIETCS MOBBILICHUE
IIPOU3BOAMTENILHOCTHU TpyAa U 3(PPEKTUBHOCTH MTPOU3BOACTBA.

Bo Bropoi#t rmaBe ObL1 mpoBeseH aHanu3 AestenbHocTH AO «TOT3» u
TEKYIIETr0 COCTOSIHMSI MPOIIECCOB Npou3BojacTBa. [Ipu aHann3e ObUIM BBISBIICHBI
npoOJemMbl, Ha OCHOBE KOTOpPHIX OBUT BBICTPOEH IUJIaH MEPOINPUSATUH TIO
COBEPIIICHCTBOBaHUIO Tiporiecca mnpousBoAcTBa skops TI[H-1. OcHoBHBIMU
npoOiemMaMu IPOU3BOJICTBA HA JAHHOM Y4acTKe SIBJISJIACh O’KUJIAHUE COTPYIHUKOB
HEOPraHW30BaHHbIE pabdOYMe MecTa, YTO YBEJIMYMBAIO BpEMs H3rOTOBIEHUS
MapTHUH.

B pesynbrate BHeapenust cucrembl S5C, meronukun TPM «BceoOuiee
oOcykuBaHHe 000pYIOBaHU», METOANKK «CTaHIapTU3MpOBaHHAs padoTay H
cucrembl MES ynanoch noctuus crieyromux nokasareneii:

1. Bpewms npotekanus npoiecca CHU3UIOCh Ha 2680 MuH.

2. Bwipabotka yBemmuunack ¢ 1,1cm/uza mo 0,85 cm/u3g.
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1.2. Overview of the core lean tools

Lean production is a logical development of numerous management
approaches developed in Japanese management, therefore, the lean system includes
a large number of tools and techniques.

In the 1950s, T. Ono explored and generalized the best world practices to
develop and then to introduce the Toyota Production System (TPS), which in
Western interpretation is referred to as lean production, for over 30 years. The
monograph by T. Ono describes methods based on the Lean production system (Just-
in-Time, JIT; Kanban, etc.). What is most important, T. Ono showed how to be
involved in continuous improvement of the process, not only during a period of
economic growth, but also during a recession. Economic collapse is an inevitable
development stage, and it should be anticipated. T. Ono emphasizes the need to gain
the experience of predecessors. The whole chapter of his monograph addresses the
analysis and rethinking of G. Ford’s memoirs, which put forward ideas of lean
production, previously rejected by business since they were much ahead of their
time.

A significant contribution to formation of the lean production system was
made by T. Ono’s colleague, an engineer from Japan, Shigeo Shingo. In the 1950s,
C. Shingo implemented new methods to manage and improve production processes
in Toyota. The most popular of these was the SMED (Single Minute Exchange of
Die) method [8], which enables the changeover within 5 minutes. To date, this tool
is one of the main tools for lean production.

The developed methods of lean production have proven their effectiveness
in practice and allowed Toyota to achieve the outstanding financial and operational
results. The main tools and methods of lean production are described and presented
below.

Kaizen

Kaizen is one of the methods of lean production originated in Japan, which

Is aimed at improvement of production processes and elimination of losses.
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Kaizen was derived from the words Kai (change) and Zen (for the better).
This method can be considered a Japanese philosophy of production, which is based
on perception of all processes in a company as requiring continuous improvement.
Development and improvement of processes should occur on a daily basis, and
employees are the main participants in these improvements. This method is a
management tool that motivates personnel to pioneer these improvements.

Therefore, Kaizen promotes continuous process improvement and entails
involvement of all personnel of the company (from management on down to
employees involved in the production). Companies that are successfully
implementing the Kaizen philosophy include: Philips, Canon, Nissan and Honda.
For example, the Canon Production System employed this method to strengthen the
supply chain, which allowed for a higher quality of its products.

Just-In-Time

The just-in-time (JIT) method implies production management based on the
demand of consumers for products or services. The purpose of this method is to
reduce the volume of stocks by purchasing components in the required quantity,
delivering them to a certain place at the right time.

The term just-in-time is used to refer to industrial systems, which carefully
time the product movement during production and delivery from suppliers so that at
each stage of the process the next (typically small) batch arrives for processing
exactly at the moment when the previous batch has been processed. As a result, the
system is devoid of any passive units to be processed, as well as idle workers and
equipment, and of course materials or raw materials that are waiting for further
processing.

It is believed that the JIT system is just an appropriate production planning
that results in the minimum level of work in progress and resources. However, JIT
is a philosophy that covers every aspect of the production process, from development
on down to after-sales service. This philosophy seeks to create a system that
functions well with minimal resources, minimal space, and minimal office work.

This system must resists disruptions and is flexible (in terms of changes in product
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range and volume). The ultimate goal is to develop a balanced system with a smooth
and fast flow of materials through the system.

The main idea of the JIT system is as follows: if the production schedule is
set (while abstracting from demand or orders), the movement of material flows can
be organized so that all materials, components and semi-finished products arrive in
the required quantity, to the right place (on the assembly line) and just in time for
production or assembly of finished products. In this case, there is no need in reserve
stocks and funds spent on their maintenance.

JIT is a system that entails full synchronization with production processes.
Raw materials, semi-finished products and components are supplied (often from
other firms of the given organization or from allied firms) in small batches directly
to the technological sites, bypassing the warehouse, and the finished product is
immediately shipped.

JIT appears to be the core of Japan’s industrial management system and the
basis for improving labor efficiency. The idea is simple: to produce and supply
finished products by the time of sale, component units by the time of assembly of
the product, individual parts by the time of assembly of units, materials by the time
of production. Japanese industry produces small batches of goods “just in time”,
while Western industry produces giant batches of goods “just in case.” It is obvious
that it is impossible to produce absolutely “in time” and to manufacture an ideal
product, but this ideal must be persistently seeked for [9].

This ideal implies an active use of all materials as components of the
production process, as opposed to their passive keeping in the stock stage, when they
can be viewed merely as storage media. This production management implies that
resources and supply volumes are close to a unit, that is, CKD assembly and
promotion of products is performed. Thus, the goal of JIT is to ensure a smooth and
fast flow of materials through the system.

5C

The improvement methodology that is part of the kaizen approach is a system

to take things under control, sort out the mess, and strengthen discipline.
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5C is a workplace organization method to create optimal conditions for
performing operations, maintaining order, cleanliness and tidiness, saving time and
energy. Clean and orderly environment ensures production of defect-free, customer-
oriented goods and services. In clean and tidy production facilities, labor
productivity is higher, products are less defective, deadlines are met more precisely,
and safety measures are better observed [10].

The 5C system includes five interrelated components of workplace
management [11]:

6. Sorting. At the workplace, all items (tools, parts, materials, documents)
are divided into necessary and unnecessary. The latter are deleted. All employees
are involved in sorting items that must be immediately disposed of; moved to storage
space; left as necessary to get the job done.

7.  Straighten or Set in Order. It is important to set necessary items in order.
They are placed in specific places to be easily accessed by everyone who uses them.
You should also mark items for quick search. Tools and materials should be stored
in special, color-coded places, such as baskets and boxes.

8. Sweeping. It is required to maintain cleanliness and order. A system is
created to ensure regular cleaning and to maintain cleanliness. Work areas should be
demarcated and marked. Systematic and thorough cleaning ensures that in the event
when something is needed, it will be in place and in working order.

9. Standardizing. The most effective solutions found in the first three steps
must be written to visualize them and make easy to remember. It is important to
develop standards for documents, work methods, equipment maintenance, and
safety measures.

10. Sustaining. Established procedures should be addicted to and improved.
Work should be performed orderly, in accordance with standards. Improvement
actions should be visualized: improvements identified; sentences written; new and
improved standards introduced.

The 5C system provides an improvement in production indicators, an effect

is achieved in the form of the technological route transparency, workplace
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cleanliness, reduced equipment setup time, reduced cycle time, enlarged working
space, optimized volume of materials and tools, reduced loss of working time,
reduced number of accidents, and increased equipment reliability.

Total Productive Maintenance

Total Productive Maintenance  (TPM) is a production equipment
management system aimed at improving maintenance efficiency. The TPM method
IS based on stabilization and continuous improvement of maintenance processes, a
preventive maintenance system, work on the principle of “zero defects” and
systematic elimination of all sources of loss [12].

TPM is loosely translated as “overall efficient maintenance”. In this context,
“overall” refers not only to productive and economic maintenance, but to the entire
system of effective maintenance of the equipment during its life, as well as to the
involvement of each individual employee and various departments of the company
in the process. TPM requires certain commitment from the company management
[13].

TPM involves operators and maintenance technicians who work together to
improve equipment reliability. Operators continuously monitor the equipment, and
they are the first to detect abnormal engine noise or vibration, abnormal squeaks in
drive belts and chains, oil leaks and air leaks. Operators should know the basic
parameters of the equipment and check their complience with standards during each
shift.

Thus, TPM is a system of production equipment maintenance, which
involves all personnel, ensures detection of defects in equipment at early stage,
reduces the cost of equipment repair and extends its service life.

Andon

Andon is an information management tool that provides an overview of the
current status of production progress and, if necessary, generates visual and audible
warning of defect occurrence. This is one of the main tools to implement the

principle of organizing jidoka production, when the process is stopped to improve
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quality. The Andon system uses colored lamps, light boards, information panels,
and monitors [14].

Andon is a technical visual control tool in the production process. It is used
to notify people of an event or equipment, or to report the occurred problem. Andon
Is shaped like a signboard with flashing lights to indicate which workstation is
having problems. The notification can be activated manually by using the operating
control panel or button, or it can be triggered automatically by signal from the
equipment itself. The system may include means to stop production in order to fix
problems. Modern warning systems include audible alarms, text on special displays.

Andon is one of the main components within the Toyota Production System
and therefore is part of the Lean approach. It enables the worker to stop production
if a defect is detected and immediately ask for assistance. The most common causes
for Andon manual activation are:

—  lack of materials;

— workpiece defect;

—  malfunction of equipment, tools;

—  security problems [15].

The process is stopped until a solution is found. Alerts can be entered into a
database to be analyzed within a continuous improvement program.

The system usually indicates where the problem occurred and can also
describe the problem. Andon can include text, graphics, and audio-video
components. Sound signals can mean different events, different melodies can
indicate different alerts, and pre-recorded verbal messages can be included.

Benefits of the Andon system are as follows:

— quick response to problems emerged;

— early detection eliminates repetitive difficulties;

—  employees develop a sense of responsibility;

— authority to stop the process until the problem is completely solved:;

—  motivation to improve quality increases, since all employees can be sure

of immediate assistance in problem solution at any site;
82



—  no practice of shifting problem solution to other shoulders.

Thus, the production process can be stabilized.

Kanban

Kanban (translated as signboard, billboard from Japanese) is a system to
ensure a continuous flow of materials in the absence of resources, that is, all
production units of the company are supplied with materials only in the amount and
by the time needed for order execution. The system provides high quality products
at all production stages due to the absence of storage costs and reduces losses
associated with resources and overproduction.

The Kanban system is based on strict quality control at all production stages
and high qualification skills of employees in close cooperation and relationships
with suppliers. The basic principle of the Kanban system is to allocate resources in
the appropriate quantity, quality and range by the time and place of their
consumption, as well as to ensure production flexibility and its quick adaptability to
changing market requirements [16].

“Quality” is not just a word, but a strategy for organizing modern
production. Quality assurance is of primary importance, and production comes
second. The product quality is the degree of the achieved technical level in the
production of each unit of products. Planning is based on the availability of
production means and a comfortable work shift, that is time should be allocated to
solve emerging production problems in order to eliminate the production of
defective products.

The Kanban system is a pull system, which is based on the idea of a store. In
a store, we examine the product displayed, choose what we like, and then buy it. The
merchandiser displays and shapes the product as it sells out.

In the production process, the pull system provides a more flexible approach
to the production process as it yields only the necessary products in the required
quantity and at the right time. This approach eliminates overproduction, which is the

main source of waste.
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The Kanban system assumes a synchronous supply of the materials
necessary for production: they are delivered directly into production by the required
time, in the required quantity, with the prescribed quality and in the packaging ready
for consumption. Tags, information cards, containers, electronic cards are used as
means of transferring information between consumers and manufacturers [17].

Kanban is a form of lean management that uses flashcards to transfer the
order from one process to another. Each card is attached to indicate the performance
of work that accompanies the product, inform about where this or that part or semi-
finished product came from and where it should be moved next.

SMED (Single Minute Exchange of Die)

Frequent equipment changeovers are required for production in small
batches, therefore, for any company that seeks to increase its profitability, reduce
production costs and withdraw maximum cash into working capital, it is crucial to
reduce changeover time. For this purpose, the SMED method has been developed.

SMED (Single Minute Exchange of Die) is a system that allows reducing the
time required for blank installation and equipment changeovers to ensure a
continuous production process.

Benefits from reducing equipment changeover time [18]:

4. Decreased resources. For large batches, parts lying motionless and
waiting for further processing or assembly are dead money for the company, which
can be withdrawn into working capital (revived).

5. The decreased resources results in the released space. This space can be
used for reassembling equipment when aligning production flows in order to reduce
the movement of parts and eliminate interoperational resources, and for expanding
production or for renting.

6. Improved quality indicators. For small batches and frequent
changeovers, the percentage of defective products is reduced, since more frequent
changeovers mean more frequent adjustments to the given parameters.

The changeover process is a sequence of actions that consist of components

and transitions performed for equipment changeover after changing from running
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one process in an operation to running another one. There are internal and external
changeovers. Internal changeovers imply works that cannot be performed without
stopping the equipment. External changeovers imply works that needs to be done for
a changeover and can be performed without stopping the equipment (i.e., performed
during the production process).

There are several more important tools for lean manufacturing, such as:

—  poka-yoke is a method for modeling errors and their prevention in
production processes, which helps reduce losses associated with manufacturing
defects;

— quality control tools — histogram, stratification, Pareto chart, scatter
chart, Ishikawa chart, checklist;

— guality management tools — affinity diagram, relationship diagram, tree
diagram, matrix diagram, network diagram, priority matrix, PDPC diagram;

— quality analysis and design tools — FMEA, quality house, 5 Whys and
others [19] .

Table 1.2 summarizes production problems that can be solved using lean
tools.

Table 1.2 — Lean applications

Problem/features Tools

Need for frequent equipment changeovers for another type SMED, single
of product piece flow, batch
Large assortment of products manufactured reduction
Time-consuming changeovers

Numerous manual adjustments of part position, settings
Large batches of products processed

Large interoperational resources

Long search for necessary blanks and parts 5C

Search for a place to put blanks or parts

Search for right/left parts
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No visual control

Back or arm pain that occurs as a result of constant bending
or stretching movements

Inconvenient delivery of parts to the operator

Excessive movements of the operator

Underload/overload of the operator CP
Operators control the equipment operation

Operator’s idle time

No uniformity of operations performed by operators

No system for searching for the best operation methods and
their standardization

Excessive processing steps

Underloading of equipment TPM
Downtime, replacement with manual operations

A large number of defective or faulty products

Unstable geometry of parts after processing

Failure to fulfill the production plan due to unscheduled
equipment shutdown, downtime, accidents and repairs

Frequent downtime associated with equipment failure

Failure to timely fulfill the order (low accuracy in Production
operational planning and performing the shift task) analysis

Losses in transportation, waiting and storage

The considered principles of lean production and analysis of its methods
show that lean production is, in fact, a methodology aimed at systematic cost
reduction and focused on the design and implementation of a production line capable
of producing different types of products over the time that is actually necessary for
it. Even a partial introduction of components of lean production will allow the
company to identify the current production losses, improve the qualifications of
personnel, improve product quality, reduce production costs, and increase the

company competitiveness and efficiency.
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1.3 Study of the specifics of Russian business

When implementing the lean production system in Russia, a company faces
the problem of poor awareness of employees of the lean production principles. Thus,
implementation takes place only at the management level, whereas in Japan, the
main participants are the employees directly involved in the production process.

In order to identify the underlying causes of the inefficient system
implementation, it is necessary to analyze implementation of these methods in Japan.

The developed culture, mentality and way of thinking contribute to the
efficient operation of Japanese companies. Their model of behavior and cultural
features made it possible to successfully implement this system.

A great number of companies all over the world could repeat the experience
of Toyota if the lean production methods and tools ensured high efficiency of the
organization. In practice, only a few organizations can achieve their goals. Thus, the
efficiency of lean production is inextricably related to the culture, mentality and
thinking of Japan.

The efficiency of a company in each country directly depends on the
mentality and national culture, which determine the model of human behavior.

The main features of Japanese employees include diligence and striving for
order and discipline. In Japan, people do their job with high quality, strictly
observing all the instructions of the company management. They follow and comply
with the established orders and rules, therefore, the introduction of the lean system
Is much more painless than, for example, in Russia.

The culture and mentality of the Russian are affected by a large amount of
natural resources and a huge territory. People are not used to being careful about
anything. The Japanese are said to be thrifty, but the Russian have just started
thinking about it.

In Russia, people do not get used to doing work to a good quality and

adhering to the rules and instructions of the company management. As a result,
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companies often face organizational problems, such as rejects, missed deadlines,
production downtime, violation of instructions, etc.

The company management is struggling with organizational problems rather
than cutting waste and adopting lean production. It is obvious that the peculiarities
of Russian culture hinder the introduction and development of lean production in a
company.

Thus, culture and mentality play a significant role in the effective
implementation of the lean production tools and methods.

Consider the main differences between doing business in Japan and Russia
and determine the effect they have on the effective application and implementation
of lean production.

Five main differences in business ethics in Japan and Russia:

1. Attitude to words. In Japan, before answering a controversial question or
promising something, an employee first makes sure that he is competent in the issue
and is more likely to say: “I need to check everything before | give you an answer”.

In Russia, an employee can promise something and not fulfill it, which
hinders the implementation of lean production in Russia as an employee can provide
false information to the company management about the method effeciency and
current problems in the company.

2. Attitude towards punctuality. In Japan, people follow some rules: not be
late for meetings, it is better to come 10 minutes earlier; deliver goods on time; etc.,
while in Russia deadlines are often missed.

One of the principles of lean production is work on time, without delays and
without time waste. Thus, the just-in-time method does not work well in Russia.

3. Perception of loyalty. In Japan, people rarely change jobs, that is, a person
often works his whole life in one company. In Russia, on the contrary, a person can
change several companies within a couple of years. Thus, Japanese employees are
much more interested in successful development of the company, while in Russia,
personal interests of employees are a priority. In a Japanese company, employees

are focused on introducing changes, while in Russia, as a rule, employee engagement
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iIs minimal. Relations with suppliers are built in a similar way: Japanese companies
rarely change suppliers, they are more likely to help their partners in improving
quality, while Russian companies in similar situations are more likely to change a
supplier.

4. Decision making. In Japan, companies try to resolve all issues by
consensus since everyone’s opinion is important. In Russia, decisions are made “at
the top”. For lean production, this means that in Russia the implementation of most
lean tools can take place nominally, on paper. For example, the company
management decides that the company improvement requires each employee to
write one improvement proposal a day and one of the proposals must be completed
every week. And it does not matter whether these changes bring results. The
management needs to find out the opinion of employees regarding innovations in
order to understand the need for their implementation and evaluate the approximate
result.

5. Mediation. Japanese companies always involve a third party as a kind of
guarantor for doing business. At the same time, Russian companies try to avoid
intermediaries not to share their profit. This can be due to the desire of companies to
implement lean production without intermediaries and using the available
information about successful experience of Toyota and others.

However, it should be noted that the Japanese successful experience does not
fit the Russian business culture. The Russian want everything at once and expect
instant results. In Japan, lean production has been implemented for 40 years and is
still being implemented, whereas Russian companies are trying to implement lean

production within a few months; however, this is a continuous process.
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