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NPOMBILLNIEHHON aBTOMaTU3auumn U nHTerpauun. CTaHaapTUsMPoBaHHbLIE Npoueaypbl NPOEKTUPOBAHUA NPO-
M3BOACTBEHHBLIX cucteM. Yacte 2. CTaHAAPTHLIA NPOLIECC HENPEPLIBHOMO NANAHMPOBAHUA NPOU3BOACTBA»
(ISO 18828-2:2016 «Industrial automation systems and integration — Standardized procedures for production
systems engineering — Part 2: Reference process for seamless production planningy, IDT)
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BBepgeHune

B HacTosweM cTaHgapTe onucaH CTaHAapTHbIA (3TaNOHHbIK) Npouecc NAaHMPOBaHUS, KOTOPbIA Ha-
npaBfieH Ha co3faHne efMHOOOPasHOro MOHMMAaHUA MNPOLEeCCOB MaHMPOBaHUSA MPOM3BOACTBA Ha CTaguu
«MNOAroTOBKa NPOM3BOACTBA» XWU3HEHHOrO LMKNA, BbINOJIHAEMON MexXxAy CTagusiMyu NPOeKTUPOBaHUSA W NMPou3-
BOACTBa NpoAykuun (cM. pucyHok 1). OCHOBHOI 06n1acTblo NPYMEHeHUs cTaHfapTHOro npouecca naaHuposa-
HMA ABNAETCHA opraHu3auua npouecca NNaHMPOBaHWS C NOMOLLbIO NPOU3BOACTBEHHbLIX CUCTEM AN pelleHuns
3a4ay NNaHNMpoBaHWs NMPOU3BOACTBA NPOAYKLUUWM ANA CKNaACKOro XpaHeHUs 1 c60pKn/KOMNOHOBKM MO 3akasy.

AHann3 npou3BOACTBEHHON AEATEeNbHOCTM Mokasan Heo6XxoAMMOCTbL BCe 6ofiee LWMPOKOro NpUMeHeHus
aBTOMATU3NPOBAaHHbLIX CPEACTB NMAaHMPOBaHWS MNPOAYKUMW B CBA3M C ee BO3pacTalleil C/MOoXHOCTbi, 3a-
Tpatamu n gedununtom BpeMeHu. Npon3BOLCTBEHHOE MAAaHMPOBAHWE CErofAHSA WMCMNOJ/b3yeT MHOXECTBO pas-
NNYHbIX IT-cpefcTB, KOTOPble B OCHOBHOM MPeACcTaBAA0T CO60l MHAWBMAYAlIbHbIE PELIEHNS, B 3HAUYNTENIbHON
CTeNneHn OpPMEeHTUPOBAaHHbIE Ha KOHKpPeTHble cryyan npuMeHeHus. MofobHas n30nMpoBaHHOCTL [T-cpeacTs
npenATcTByeT BO3MOXHOCTW YCTOWYMBOIM COrnacoBaHHOCTM KOMMOHEHTOB aBTOMaTWM3MPOBaHHbIX CUCTEM, a
X HEOAHOPOAHOCTb N HECOBMECTUMOCTb — BO3MOXHOCTU MeXOTpac/neBoro naaHnpoBaHua Aasa nocnepgosa-
TEeNbHOCTN 3TanoB XN3HEHHOro Lukna npoAykumn. OTCYTCTBUE YETKUX CTPYKTYP ANS Kax4oro atana npouecca
MOXeT NpMBOAUTb K HE3I((EKTUBHOMY NNaHMPOBaHUIO M N3BbITOYHOCTU/AYO6NMPOBaHMIO NpoLleccos, c6oam
npu npeobpasoBaHuAx, notepe nHopmayum n T. 4. Kpome Toro, CTaHOBATCA 3aTPYAHUTENbHLIMW CpaBHEHUE
pe3ynbTaToB NAaHUpoOBaHWA W nepefada MHgopmaLum Mexgy pasnuyHbiMy obnacTamu nnaHuposaHus. He-
CMOTPSi Ha o6unune IT-cpefCcTB M pPas3IMYHbIX ONMWCAHUIA NMPOLECCOB B nuTepatype B CNeunasn3npoBaHHbIX
obnacTax Bcex BUAOB NMPOM3BOACTBA, B HacToswee BpeMsa Habnwogaetca geduunt obLmMX cTaHAapToB.

MpumeuvaHune — [N NONYyUYEHUsI [ONOSMHUTENBHON UH(OPMALMN — CM. pasgen «Bubnnorpadus».

CTaHAapTHLIA NpoLecc NAaHMpoBaHUS, OMUCAHHbIV B HACTOSALWEM CTaHAapTe, NpuBeAeH Ha pucyHke 1.
[aHHblil Nnpolecc BCcTpaMBaeTcs Mex Ay npoueccamu paspaboTku NPoAyKUMU U ee NMPOoM3BOACTBA. Ha pucyH-
ke 1 n3o6paxeHbl nocrefoBaTesibHble 3Tanbl XU3HEHHOTO LUKNa NPOAYKLUM, HAuMHas C 3Tana BbipaboTku
KOHLEeNnuuM, ¢ NocseAyoL M 3TanoM NpoekTUPOBaHNsS NMPoAyKLUM, BNIOTb JO Havyana ee U3roToBneHusi. Kpo-
Me TOro, BblAensieTcs ocobas posib CTAHAAPTHOIO MpoLecca NAaHWpPoBaHUs B NiaHWPOBAHUM MPOU3BOACTBA
B KauecTBe CBSI3YHOLLEro 3BeHa MexJy 3Tanamu NpoeKTUPOBaHUS MPOAYKUMM U COGCTBEHHO MPOW3BOACTBA.
[JeTanbHas BU3yanusauus NpoLeccoB NiaHUpPOBaHUS NpUBEAEHA B NpUioxeHun B.

Manu-

Concept Design facturing

In Service Disposal

Product Design — npoektupoBaHue npoaykumu; Reference Planning Process — cTaHgapTHbIi npouecc nnaHuposaHusi; Production Plan-
ning — Npou3BOACTBEHHOE MnaHupoBaHue; Production — nponssoAcTBo; Product Lifecycle — »xu3HeHHbIV umkn npogykumn; Concept —
KoHuenumsi; Design — npoekTupoBaHune; Manufacturing — n3rotoBneHue; In Service — akcnnyatauus; Disposal — ytununsauus

PucyHok 1— HomeHknaTypa cTaHAapTHOro npouecca naaHupoBaHus (KauecTBEHHOe onucaHue)
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[ns obecneyeHns BO3MOXHOCTM €4MHOO06Pa3HOr0 NAaHMPOBaAHUSA W COr1acoBaHUSA MHOTOYMC/IEHHbIX
npoueccoB npegycMmoTpeHa paspaboTka cTaHAapTHOro npouecca naaHvpoBaHusA. [N nosbilweHusa addek-
TMBHOCTU ¥ NPO3PAYHOCTU KaxKAO0ro NMpoM3BOLCTBEHHOrO Mpouecca Npouecchl NAaHMpPOBaHUS Ha 3aTane W3ro-
TOBNEHNs ByAyT aHanu3npoBaTbCs M 06beAuHATLCA. Takum o6pas3om, ygactcs WAeHTUdULMpoBaTb OpraHu-
3al/OHHble TEXHOMOINYECKNE/TEXHNYECKNE U KOHLUENTyanbHble 6apbepbl ¥ C UCMOAb30BAHUEM Hafnexalinx
Mep CBECTW WX K MUHUMYMY WM MOSIHOCTbID yCTpPaHWTb. [Ns uHTerpauuun IT-cucTtem B pamkax HeCKOSIbKMX
aTanoe pa3paboTku NpoayKuuum Heobxoaumo dhopmann3oBaTb WM CTaH4APTU3MPOBATL MPOLECCHI, UCMNOJb3ye-
Mble NpU NAaHMPOBaHUM NPOW3BOACTBA.

[lns cooTBeTCTBUS NO/SIb30BaTE/IbCKMM NOTPEBHOCTAM OnvcaHue MoAenu NpuMBOAUTCA C UCMOJSb30BaHW-
eM pasnMyHblX YpoBHel geTanusaunv. CTaHgapTHbIA Npouecc NNaHMpoBaHUA, MPUBELEHHbIN Ha pUCyHke 1,
COZePXNUT BCIO COBOKYMHOCTb MNPOLLECCOB MPOM3BOACTBEHHOrO MAaHMpoBaHUA. Ha pucyHke 2 cTaHAapTHbIV
npouecc naaHMpoBaHUA NPUBEAEH B KayeCTBE BJIOXKEHHOro npouecca, nojyvawlwero BXOAHYH WHGoOpMa-
LMo OT npoueccos 60/5iee paHHUX CTafuii XU3HEHHOTO uukna npogykuymm (cm. MCO 10303-242) u BbigatoLe-
r0 B Ka4ecCTBe BbIXOLHON MH(OpMaLun nnaHbl-rpatukn BbINOMHEHNA paboT 4A nocnefyrwnx npoLeccos
(cm. NCO 10303-238). O6wwmii 0630p 1 NOoApPo6HOE onNucaHWe NpoOLEecCcoB B pamkax CTaHAapTHOro npouecca
nnaHMpoBaHWA NpuBeeHbl B pasgene 4.

Information
O fromAAM

Develop Product (AP 242) — paspa6oTka npoaykuumn (AP 242); Data Models— mogenu gaHHbix; Product Structure — cTpykTypa npogyk-
umm; Reference Planning Process — cTtaHAapTHbIi npoLecc nnaHuposanus; Concept Development (AP 242) — pa3paboTka KoHLenuyu
(AP 242); Lifecycle Requirements — Tpe6oBaH/s K XVW3HEHHOMY LKAy npoaykuun; Raw Parts Information — nHdpopmauus o Heobpabo-
TaHHbIX AeTansx/3arotoBkax; e.g. Work Plan — Hanpumep, pabouwnii nnaH; Manufacture Product (AP 238) — M3roToB/IeHVE NPOAYKLMM
(AP 238); From AAM — 13 npuknagHoi gyHKLMOHaIBLHON Moaenu

PucyHok 2 — CueHapwii uHTerpaunm ctaHAapTHOro npolecca MaaHNpoBaHUA B COOTBETCTBUM
C npuknagHoii dhyHKUMoHanbHoli mogensio (AAM) NCO 10303

MpumeyvyaHnune 2 — [na ganbHeilllero pasrpaHuyeHnss NHcOPMaLyM 1 BO3MOXHOW WHTerpauum ¢ Apy-
rMMU cTaHgapTamu, yYuTbiBaLWUMK, Hanpumep, vHgopmauuio 06 usgenun (MCO 10303), vHdopMaunio 0 KOMMOHEH-
Tax (MCO 13584), undopmauuio o npoussogctse (MCO 15531) u nHdopmauuio o xusHeHHom uukne (MCO 15926) —
cM. pasfen «bubnvorpachms».
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NMPEABAPUTENBbHbIA HALUMOHANBbHbLIA CTAHOAPT POCCUNCKOW ®EAEPALIUN

CucTeMbl NPOMBILWLIIEHHONW aBTOMaTH3aLMK U MHTerpauus
CTAHOAPTU3UPOBAHHBIE NMPOLIEQYPbI MPOEKTUPOBAHUA NMPOU3SBOACTBEHHbLIX CUCTEM
YacTb 2
CTaHAApTHBIN NPOLECC HENPEPLIBHOTO NITAHMPOBAHUA NPOU3BOACTBA

Industrial automation systems and integration. Standardized procedures for production systems
engineering. Part 2. Reference process for seamless production planning

Cpok gelictBua — ¢ 2017—06—01
no 2019—06—01

1 ObnacTb NPUMEHeHus

B HacTosiLeM cTaHAapTe OnNpeaeneH 3TanoHHbIA NPOLIECC NNAHMPOBAHUSA, NPEeAHA3HAYEHHDbIA ANS He-
pas3pbiBHOTO (6eCLUOBHOrO) NPOM3BOACTBEHHOIO NIaHMPOBAHMA.

MpuMmedaHWe — B AaHHOM KOHTEKCTE «HepaspbiBHEI» O3HA4YaeT — paccMaTpuBaloLLMiA MHOXECTBEH-
Hble acneKTbl NNaHUPOBaHWUS (COOTBETCTBYIOLME HanpaBneHWs NaHNPOBaHUS) B paMKax XKU3HEHHOro LiMKra npoayKumu
(cM. pucyHku 1 1 B.1, npunoxexue B).

O6nacTb NpMMEHEeHMs1 paccMaTpMBaeMoro NpoLecca OpUeHTMPOBAHA HA NNIAHUPOBAHUE NPOM3BOACTBA
NpoayKUMKU ANsi CKNaacKoro XpaHeHUs u cOOpKU/KOMMNOHOBKM MO 3aka3dy. B pamkax HacToswero craHgapra
aHanu3 nNpou3BOACTBEHHON AEATENBLHOCTU OrpaHM4YeH 00nacTbio NNaHUupoBaHUs Npou3BoAcTBa. B Hacros-
LeM CTaHZapTe paccMaTpuBaloTCs CrneaytoLume acnekTbl AeATENbHOCTY:

- o6LMiA aHanM3 cTaHAapTHOro Npouecca NnaHupoBaHUS;

- OCHOBHbI€ NPUHLMMbI (HOPMUPOBAHUA MOAENU NPOLIECCa;

- OMUCAHUE KaXO0ro YPOBHS, ONPEAENEeHHOro B paMKax CTaHAAPTHOTO NpoLiecca NNaHMPOBaHUS B YacTu
NNaHMpoBaHWsA NPOU3BOACTBA;

- CTPYKTYpa AEATENbHOCTW U B3aMMOCBSA3EN B pamKax Ka)aon o6nactu nnaHMpoBaHus;

- B3aMO3aBMCUMOCTU B MEXOTPACMEBLIX MEPONPUATUSX.

B HacTosiLLem CTaHaapTe He pacCMaTpuBalOTCs CrieAyloLme acnekTbl AesiTENbHOCTH:

- NnaHupoBaHwe notTpebHOCTU B MaTepuanax/nnaHupoBaHue NPOU3BOACTBEHHbLIX PECYPCOB;

- KOHTPOMb NPOU3BOACTBEHHbIX 3aKa30B;

- NPOU3BOACTBEHHbIN NPOLECC;

- pa3paboTKa NpoAYKUMM Ha paHHUX dTanax;

- yNpaBneHue 3akasamu, ynpasneHue 3anacamu, 3aKynku, TpaHCNopTUPOBaHUE, CKaMpoBaHune;

- NNaHUPOBAHUE NPOU3BOACTBEHHBIX MOLLUHOCTEN/MNAHMPOBAHUE OCHALLEHUA NPEeAnPUATUSA (MOCTOSH-
HbIX YCTAHOBOK M 060pyAOBaHWUS), YTO BKMOYAET B cebda nnaHupoBaHue nobbix BULOB PECYPCOB, HANPAMYIO
He CBA3aHHbLIX C MPOM3BOACTBEHHbLIM NPOLIECCOM;

- Uenoyka co3gaHua [00aBMeHHOW CTOMMOCTM (BHYTPEHHSISt JIOTUCTMKA, yrnpaBneHwe onepauusiMu,
BHELLHSA NOrMCTUKA (MCXOAALLMX rPY30MNOTOKOB), MAPKETUHT U CObIT);

- oTOGpaXkeHne pecypcos;

- MOZENMPOBaHNE NPOLECCOB.

2 HopmaTuBHbI€ CCbIITKN

HopMaTUBHbIE CCbIMKW OTCYTCTBYIOT.

N3pgaHue ocdouumanbHoe
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3 TepMuHbI, onpeaeneHnsa N CoKpaileHus

3.1 TepmuHbl U onpegeneHus

B HacTosiem ctaHaaprte npumeHeHbl TepMuHbl o MCO 15531-1, a Tacke crneaylowmne TepMuHbl € Co-
OTBETCTBYIOLLIMMU ONpeaeneHusiMu:

3.1.1 xoHuenuusa BbIGOpa kOHTeHepa (container concept): UeTkuii BbIOOP TMNA TPAHCNOPTHOTO (Ipy-
30BOr0) KOHTElHepa, HanpuMep GnuctepHon (NPO3pPayYHOIi) YyNakoOBKW, PELLETYATLIX ALLUKOB UM HEGOMbLUMX
KOHTEMNHEPOB AN MENKNX U34ENuin.

3.1.2 koHuenumsa noctaBku (delivery concept): CTparerusi, npuHaTas AnA AOCTaBKM OTAENbHbLIX AeTa-
new, MoOAyrnen Unm rotoBoi NPOAYyKLUUMU Ha COOPKY, U CO3AaHUE NPOU3BOACTBEHHbLIX PECYPCOB.

3.1.3 usgenue (product): O6GBLEKT unu BELLECTBO, NOMYYEHHbIE €CTECTBEHHBIM UIMU UCKYCCTBEHHLIM NYTEM.

[MCO 10303-1, crarbs 3.2.26]

3.1.4 ynpaBneHve npousBOACTBEHHbLIM npoueccom (production process management): MNpouecc
nnaHMpoBaHUSA Ha 3Tane NpousBOACTBA.

MpuMeyaHUe — YnNpaBrneHue NpOU3BOACTBEHHEIM NMPOLIECCOM MOXET HauYMHATLCS NOCAE Hadana npous-
BOZICTBa NMPU U3MEHEHUM (3anpoce) npoLecca Uy NpoAyKLUUK U NPUBOAUTL K HOBOW UTepaLyy npoyecca NNaHnpoBaHus.
3TOT NpoLecc He CBA3aH ¢ orepaTUBHLIM MIlaHUPOBaHUEM, NaHUPOBaHWeM MaTepuarioB/pecypcoB WU NNaHUpoBaHuem/
yrnpaeneHUeM Npon3BOACTBOM.

3.1.5 npousBoacTBeHHbIe pecypcbl (operating resources): [IBUXUMbIE U HEABMXUMbIE PECYpPChl, y4a-
CTBYIOLLME B MPOU3BOACTBE.

3.1.6 cuenHapuu nnanupoBaHua (planning scenario): COBOKYNHOCTb HECKOMNbKUX BAPUAHTOB NIAaHNPO-
BaHUA ONA BCEX obnacrei NnaHUpPOBaAHUA.

3.1.7 nocnepgoBaTenbLHOCTbL NpoueccoB (process chain): MNocneaoBarensHOCTL (Lenoyka) nposeae-
HUA NPON3BOACTBEHHbIX pa60T.

3.1.8 npouecc npoektupoBaHua usgenusa (product design process): Npouecc NpoekTUpoBaHnA us-
Jernua, HauMHaLWMINCA C MOMEHTA BO3HUKHOBEHUA MAEN U 3aKaHYMBAIOLLUIACH MOCNEAHUM BAPUAHTOM KOH-
CTPYKTOPCKOI cneundukayuu nsgenus (EBOM).

3.1.9 KOHCTpYKTOpPCKasa cneundukaumusa/coctas usgenua (product structure; EBOM): Beaomoctb us-
Aenuit, B KOTOPOW NPUMBOAMTCA PYHKLMOHANbHAA Knaccuukaumsa BCEX 3NeMEHTOB, KOMNOHEHTOB, AeTanew,
noacGopok u cOOpoK U3penus.

MpuMeyaHune — VMepapxua cocTaBa U3genuin B COOTBETCTBUM C NPOSKTOM, onpefeneHHas B npoLiecce npo-
€KTUPOBaHWUA U3AENUSA, NO3BONSAET CO34aBaThk CTPYKTYpY usgenusa (EBOM)/maTepuanos (EBOM).

3.1.10 cTaHgapTHLINA Npouecc nnaHupoBaHus (reference planning process): MNpouecc, HaYnHaKLLMii-
€A C MOMEHTA MePBOHAYanNbLHOro onpeaeneHs NPoayKTa W 3aKaHYMBaKOLLMIICA MOMEHTOM NPefoCTaBNeHUs
nocneaHero paboyero nnaHa npou3BoaCTBa.

MpuMeyvaHune 1 — 3TOT NpoLece He BKMOHAET B ceBa NpoLece YNpaBieHNs Npon3BoACTBOM.
MpuMeydaHue 2— MOMEHT NepBOHaAYANEHOTO ONPEAENEHNs NPORYKTa HaYMHAETCS, KaK NpaBusio, ¢ MOMeHTa
OKOHYaHUs 3Tana onpefeneHns KoHUenLum,

3.1.11 pabouasa cuctema (work system): Cucrema, ucnonbe3yemas Ansl BbiNnofHEHUS paboyero 3agaHus
U ONUCbIBaEMAas G NOMOLLLIO CEMM CUCTEMHBIX TEPMUHOB, & UMEHHO «paboyee 3agaHuey, «xo BbINONIHEHUS
paboTy, «nepcoHany, «pecypcbl 1 060pya0OBaHNEY, «0ObEM BXOAHBIX PECYPCOBY, «06bEM BbIXOAHOMN NPOAYK-
UMMy, KBO3AENCTBUE HA OKPYXKAIOLLYIO Cpeay».

3.2 CokpauweHums

B HacTosILLEM CTaHAapTe NCNOonNb3YTCA CneayoLne CoKpaLLeHus:

Assy — cBopouHsblit y3en (c6opka) (assembly);

BOM — BegomocTb (cneundhmkaums) marepuanos (bill of materials);

EBOM — koHCTpyKTOpCKasa cneuudukaumus/coctas usgenus (Coctas U3genus, OCHOBaHHbIN Ha KOHUEN-
uun npoektuposaHus) [engineering BOM (BOM from the design perspective)];

EOP — 3aBepweHune nponssoacTtea (end of production);

ext — pacLumpeHHbiii (extended);

MBOM — npou3BoacTBeHHasa cneuudukaumsa nsgenus (Be€A0MOCTb U3Aenuii, OCHOBaHHAs Ha KOHLEN-
uum npoektTuposanus) (manufacturing-BOM (BOM from the production perspective));

Mfg — usrotosneHue (npoussoacTeo) (manufacturing);
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PLC — »xu3HeHHbIVi uukn npoaykuum (product life cycle);
SADT — meToa CTPYKTYPHOro aHanu3a u npoektuposaHusa (structured analysis and design technique);
SOP — navano npoussoactsa (start of production).

4 CtaHpaapTHas Moaenb npouecca NiaHUPoBaHUsA NPOU3BOACTBA

[ns npegocraeneHnsa nHcopMaLum pasnuyHbIM rpynnamM nosb3oBareneii U Ansi pasnuyHbiX CLUEHapUeB
MCMOMNb30BaHUsA CTaHAapTHas Moaens NPoLEecca NITaHMPOBaHWS NPOM3BOACTBA OCHOBLIBAETCA HA MHOTOYpOB-
HEBOW CTPYKType. 3TOT MPOLECC MOXHO [EeTanu3npoBaTh C NOMOLLbLIO MOSTAMHOTO HUCXOASALLEro aHanuaa,
cTeneHb AeTanu3auum kotoporo Byer Bo3pacrarb N0 Mepe CHUXEHUsI YPOBHs. YUMCNo JOCTYMHbIX YPOBHeE
Oyner 3aBUCETb OT MPOLECCOB M CBA3AHHBLIX C HUMW NOANPOLECCOB. [pu 3TOM OCHOBHbIE NPOLIECCHI MOX-
HO MOApa3aensaTb Ha HECKONbKO MOAYpPOBHEW. Ans AOCTUXEHUS COOTBETCTBYIOLUEH creneHn abeTpakuum
(B 0COGEHHOCTU — ANsi OCHOBHbLIX (DYHKLMIA NNaHUpOBaHWUs) onpeaeneHsl NATb YpoBHEN (CM. PUCYHOK 3).
O603HayeHus anemMeHToB Ans 6onee NONMHOr0 NOHUMAHUS KAaXAO0ro NMpoLecca COOTBETCTBYIOT YPOBHIO MO-
Jenu; 3a UckIo4eHneM KopHeBoro npouecca A0 Ha ypoBHe 0 mozenu 0 kaxablii npouecc 6yaet OTHOCUTLCS
K YPOBHIO MOZENU, COOTBETCTBYIOLLIEMY HOMEpPY B 0603Ha4eHun (Hanpumep: obo3HaveHue npouecca A2.2.1
CoAEPXUT TPU YMCna, CrieaoBaTesibHO, OH NPUHAANEXUT K YPOBHIO 3 MoAenu).

MpumeuvyaHue 1—pu STOM CUHTAKCUC U CEMAHTUKA UCTIONB3YIOT A3bIK (PyHKLMOHANBHOrO MOAENUPOBaHUS,
onucaHHblil B ANSI/IEEE 1320.1.

MpumMeuvaHue 2— OyHkyUoHansHasi Mogens NpefHasHaveHa Ans onucaHus yHKUUIA (Hanpumep, aeaTenb-
HOCTW, AleACTBUIA, MPOLLECCOB, TEXHOINOMMYECKUX onepaLuit) cucTeMbl (HanpuMep, NPOEKTUPOBaHWUSA NPOAYKLUUN, NNaHUPO-
BaHWs NPoV3BOACTBA, HEMOCPECTBEHHO NPOU3BOACTBA) U UX B3auMocBAseil. DyHKLMOHarNbHasa Moaenb cocpeaoTaqmnsa-
€TCH Ha TOM, YTO AOMMKHO ObITb CAenaHo, a He Ha TOM, KaK 3TO AOMXHO BbITb caenaHo. KoHTEHT Mogenu oTpaxaeT Becb
BO3MOXHbI PyHKLMOHaN cucTeMsl. [pakTuieckasa peanusayusi Ansi KOHKPETHOW KOMMaHUK HE AOMKHa coaepxaTh BeCb
paccmaTpuBaemelii yHKUMOHanN. PyHKLUMOHanNbLHbIE MOAEeNM, TakMe Kak MOAEenu AerUCTBUS, YacTo UCNONb3YIOT B HOpMa-
TUBHOM KOHTeKcTe 0683aTensHOM ANs NpUMeHeHus (cM. Bubnuorpaduto).

AHanu3 n KOHTPOMb CMOXHOCTM CYLLECTBEHHbl AN pa3paboTku CTaHAapTHOro npouecca nnaHuposa-
HuA. Mpyu MOAENUPOBaHUN UCMONL3YETCA COYETAHUE PEKYPPEHTHBIX (PYHKLIMA U OFPAHUYEHUI B KOMMNEKCHbIX
MOAYNSX, B PE3YNbLTATE YEro NpouCxXoanT YETKOE MOAENMPOBAHNE CTPYKTYPUPOBaHHbLIX NPOLIECCOB NMAaHNPO-
BaHUS, COAEPKALLUMX BXOAHbIE/BLIXOAHbIE AAHHbIE, MEXaHU3MbI YNPABNEHUS U METOAUYECKOE obecneyeHme.
Tem caMbiM 1 (DYHKUMU B MHTEpdece CTaHAapTHOrO npouecca NnaHMpoBaHUsl, U YKPyMHEHHble obnactu
NNaHMPOBaHNA 0OLEAUHAIOTCA HA YPOBHE KOPHEBOrO Kartarora, Yto NPUBOAUT K 3HAYMTENbLHOMY MPOSICHE-
HWIO ONUCAHUI N NPUOPUTETHOMY NPEACTABIIEHUIO NONb30BATENSA B 334aHHON OCHOBHOM obnacru. OnucaHue
JeTarnbHblX YPOBHEW MOAENW OTBEYaET TOMY e NPUHLUMMY HUCXOASLWEro aHanusa. lNepsblit ypoOBEHb C Hau-
BbICLUEN cTeneHbio abeTpakummn Byaet onucbiBaThCA (HasbiBaeMblil ypOBEHb 0) mocne onucaHus ypoBHS, CO-
Jepikallero OCHOBHYHO (PYHKLIMIO CTaHAaPTHOro npouecca nnaHupoBaHna. OTHOCUTENbLHO STOT0 YPOBHSA HUXE
6y,qu nocneaoBaTesibHO OMUCLIBATbCA Ka)KJJ,bIVI I'IOTeHL|VIaJ'IbeIl7I xapaKTepmcmquKMVl ANeMeHT nnaHupoBa-
HUA, ANS Yero onucaHusa pPasnuYHbIX YPOBHEN moaenu 6yayT MMETb CreayoLLyo CTPYKTYPY:

- rpadpuyeckyto NoApOGHY CTPYKTYPY NPOM3BOACTBEHHBLIX MEPOMNPUATUIA C ucnonb3oBaHmem SADT-
00603HayYeHNn (MeToaa CTPYKTYPHOTO aHanm3a u npoeKkTUpoOBaHus);

- TEKCTOBOE ONMCaHue NPOU3BOACTBEHHLIX MEPONPUATUN;

- AONOMHUTENbHbIE MOSCHEHUS KOHKPETHLIX A€Tanen Mogenu.
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Level 0 — YpoBeHb 0; Reference planning process — cTaHAapTHbI npouecc nnaHupoBaHus; Level 1 — YposeHb 1; Constraints within
PLC — orpaHuuyeHnsa B pamkax XW3HeHHOro uukna npoaykuum; Core planning disciplines — 0CHOBHble 0651acTM NiaHMpoBaHus; ASSo-
ciated planning functions — cyHKunW, cBsi3aHHble C NnaHupoBaHueM; Level 2 — YpoBeHb 2; Manufacturing planning — nnaHupoBaHue
npoussogcTea; Assembly planning — nnaHupoBaHue cbopku; Logistic planning — nnaHupoBaHue normctuky; Layout planning — nnaHu-
poBaHue pasmelleHusi/komnoHosku; Interdisciplinary consolidation — mexo6nactHoe ykpynHeHue; High level planning — nnaHupoBaHue
Ha 6onee BbICOKOM ypoBHe; Level 3 — YposeHb 3; Concept manufacturing planning — koHuenTyasbHOe NiaHWpoBaHWe NPOU3BOACTBA;
Rough manufacturing planning — npegsapuTensHoe (3CkM3HOe) nnaHupoBaHue npousBoAacTBa; Detailed manufacturing planning — pe-
TanbHOe MiaHvpoBaHue npounssoacTsa; Concept assembly planning — koHuenTyanbHoe nnaHupoBaHve c6opku; Rough assembly plan-
ning — npegsapuTensHoe (3ckn3Hoe) nnaHupoBaHue cbopku; Detailed assembly planning — getanbHoe nnaHvpoBaHue cbopku; Rough
logistic planning — npegBapuTensHoe (3CkM3HOE) norncTuyeckoe nnaHvpoBaHue; Detalied logistic planning — geTanbHoe nnaHupoBa-
Hue norncTtukm; Concept layout planning — koHuenTyanbHOe NnaHMpoBaHWe KOMNOHOBKM; Rough layout planning — npeaBapuTenbHoe
(ackn3Hoe) nnaHupoBaHue komnoHoBku; Detailed layout planning — getanbHoe nnaHupoBaHWe KOMMOHOBKM; Level 4 — YpoBeHb 4;
process activity — gelictBue npouecca

PucyHok 3 — CTpyKTypa Mofesnu cTaHgapTHOro npouecca niaHupoBaHus

4.1 O6o06uWeHHasa cTpykTypa npoyecca AO (ypoBeHb 1 mogenun)

MpuMeHnTEeNbHO K abCTPaKTHOMY ONMMCAHMI0 CTAHAAPTHOrO nNpouecca NaaHMpoBaHUA OTNPaBHON TOYKOW
npM MoAenupoBaHUM 3TOr0 npouecca ABASTCA OrpaHUyYeHns, BO3HMUKAKOLWMe Npyu NaAaHMpoBaHMM NMPOM3BOA-
cTBa. NNOMMMO OrpaHnyeHunii Ha N1aHMpoBaHVe NPOM3BOACTBA BIMAKT HECKO/bKO PaKkToOpoB ynpasaeHuns. Kak
nokKas3aHO BbIlE Ha PUCYHKe 2, orpaHuyeHns 60see BbICOKUX YPOBHEel pa3fensioT Ha pas3fimyHble 06bembl 1
npegycMmartpuBalnT ANA CTaHZApPTHOro npouyecca naaHupoBaHus. CTpyktypa usgenus (EBOM), 1. e. nHcop-
Mauns OTHOCUTENbHO HeobpaboTaHHbIX AeTaneil n HekoTopble TpeboBaHWUA, ABAATCA BXOAHbIMU AaHHbIMU
nepBoOro ypoBHA, MNOJIYYEHHbIMWU MPWU NaaHUpPOBaHMW nNpousBoAcTBa. PYHKUUM ynpaBfieHUs npepcTaB/ieHbl
6a30BbIMU ycnoBuAMKU. Kpome Toro, kaxaomy npoueccy npefoctaBneHa mMetoguyeckas nogaepxka. Bea uH-
dopmauma n npoueccbl npeacTaBnAT co60A BbIXOAHbIE AaHHble ANS CTaHAAPTHOro npouecca naaHupoBsa-
HWA, npeacTaBnseMblii B BuAge nnaHa-rpapuka nposefeHus pabor. Kaxpasa uTepauyms cTtaHgapTHOro npo-
uecca naaHupoBaHWA NPUBOAUT K OOHOB/IEHMIO 3TOr0 nNaaHa-rpaduka v B KOHEYHOM WUTOre — K NOSIBIEHUWIO
OKOHYaTe/IbHOro BapuaHTa nnaHa-rpauka paboT. 3TM utepaynn TakKxe npegcraBfieHbl B AeTau3vpoBaHHOM
CTPYKType CTaHfapTHOro npouecca naaHMpoBaHua (CM. PUCYHOK 4).
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NUMBER:
Model level 1

NODE: TITLE: Reference Planning Process

AO

Technical feasibility — TexHuyeckas peanusyemocTb (ocyliecTBuMOCTb); Framework conditions — 6a3oBble ycnosus; Continuous improvement of production environment — HenpepbIBHOE CO-
BepLUEHCTBOBaHME NPOU3BOACTBEHHON cpeAbl; Resources — pecypcebl; Change request — 3anpoc Ha BHeceHue n3MeHeHuid; Decisions request — 3anpoc Ha NpuHATUE pelueHunii; Necessary
resources— Heobxoaumble pecypcbl; Modifications — moaudumkaummn; Scenario criteria — kpuTepun Bbibopa cueHapues; Other requirements — apyrue Tpe6osaHus; Planning requirements
— TpeboBaHuMa K nnaHnpoBaHuto; Constraints within product life cycle — orpaHnyeHns B paMkax XW3HEHHOTO uukna npogykumu; Planned number of pieces — nnaHoBoe uucno getaneit; Shift
models — mogenn pabouunx cmeH; Time data per product — 4ynMcn0 BpeMEHHbIX AaHHbIX Ha eAuHWLY npoaykuun; Raw parts — Heobpab6oTaHHble getanu; Product structure (EBOM) — cTpyk-
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Typa usgenua (EBOM); Core planning disciplines — ocHoBHble o6racTv nnaHupoBaHus; Logistics concepts — koHLIENLMM NOMUCTUKK;
Defined layout — onpeaeneHHoe pacnonoxeHue; MBOM-input — MBOM-BxoaHble AaHHble; Mfg. times — uuknbl usrotoenenus; Internal
logistics concept — KoHLenLmMsa BHyTpeHHel noructuku; Assy times — Luknbl c6opku; Manufacturing concepts — KoHLenumn uarotosrie-
HuA; Assembly concepts — koHUenumm cbopku; Layout concepts — koHuenLumu komnoHoskW; Ergonomics validation — sproHomuueckas
Banuaauus, Costs — saTpathl; Associated planning functions — dyHkUMK, cBsisaHHbIe ¢ NnaHupoBaHueM; Released work schedule —
BbINyLYeHHbI rpacduk paboT; Combined concepts — koMBMHUpoBaHHbIe KoHLienumu; Adjusted planning scenario — ckoppekTMpoBaHHble
cLieHapun nnaHuposaHud, Cycle times — npoformkuTensHocT LmKoB; Methodic support — MeToauueckan noanepxka; Node: AQ —
npouecc: AQ; Title: Reference Planning Process — HaumeHoBaHWe: CTaHAapTHLIA npouecc nnaHuposaHua; Number: Model level 1 —
Homep: YpoBeHb 1 mogenu

PucyHok 4 — CTpyKTypa CcTaHAapTHOro npoljecca NiaHMpoBaHWUs Ha ypoBHe 1 MoAenu

Bnarogaps UCNoNb30BaHMIO NPUHLMMNA HUCXOASLLIETO aHanu3a Moaenu CRoXXHOCTb pacCcMaTpuBaeMbiX
pabounx meponpusTuil OyaeT yBenMuMBaThCH C KaXAbIM YPOBHEM. UTOObI CNpaBuTLCA € 3TON Npobnemoii
CTaHAapTHLIA NPOLIECC MMaHUPOBaAHMS NPOU3BOACTBA AENAT HA TPU OCHOBHbLIE (PYHKLUMKU, ONUCbLIBaeMble C
MCMONb30BaHUEM:

- OrpPaHUYEHUN, BO3HUKAIOLLMX HA NPOTSDKEHUMN BCETO XKU3HEHHOTO LIMKNA NPOAYKUUMK;

- OCHOBHbIX obnacren nnaHupoBaHUs u

- (OYHKUMIA, CBA3AHHBIX C NIIAHUPOBaHUEM.

OrpaHnyeHus, BO3HUKAaIOLME HA NPOTSXKEHWUM BCEr0 XXM3HEHHOTO LIMKNa npoaykuuu, 4aiot uHopmayuio
AN pasnuyHbIX 06racTen NIaHUPOBAHUA U CBA3AHHBIX C HUMU (DYHKLUIA NIIAHMPOBAHUA CKBO3b HECKONbKO
ypoBHeN moaenu. OrpaHnyeHusi AeCTBYIOT Kak (DYHKLMK YNPABNEHUS AN APYTMX NPOLIECCOB HA NPOTSHKEHUM
BCEr0 >XM3HEHHOTO LMKIa NPOAYKLUUMW, MPUYEM OHU BAMSIIOT HA KAXAbIN AMEMEHT U Ha KaXXA0M YPOBHE MOAENN
(NpUHUMN HUCXOASLLEero aHanu3a). Yepe3 onucaHHble CTPYKTYPbl U3MEHEHUS!, Bbi3BaHHbIE (PyHKUUEN npu-
HATUSA pEeLUEHUii, MOTYT NMPUMEHATLCS TOYHO. Bonee Toro, niobbie orpaHuyeHusi 0b6ecneynBatoT NnosnyYeHue
TpeboBaHuii K NNaHMPOBaHUIO B KAYECTBE UCXOAHON MH(pOPMaLMK AN OCHOBHLIX 0BnacTen NNaHMpoBaHus, a
Takke B KA4eCTBE BXOAHOIO YNpPaBrdioLero BO34enNCTBMA Ha COOTBETCTBYIOLLME (PyHKUMU NnaHmposaHus. flo-
nonHuTenbLHasa uHdopmauus, Heobxoaumas Ha BCEX YPOBHSIX AETanM3MpoOBaHHON MoAenu, He chopMmupyeTcs
OoCTaBLLUMMMUCA 0bnacTaMu NNaHUpoOBaHus, a 06ycnaBnuBaeTcs Apyrumu TpeboBaHUSAMM.

OCHOBHbIE 00MacTu MNaHMPOBAHUSA MPEACTABNSAIOT COOOW (PYHKLMM, CBA3AHHBLIE C NNaHUpoBaHueM (B
npoLecce NPon3BOACTBEHHOIO NIIAHUPOBaHUA). OHU NOMYYaloT NPOU3BOACTBEHHYIO UH(POPMALINIO, KOHTPONK-
pyemyto orpaHu4eHnsMu, U hopMUPYIOT NNAHOBLIE BbIXOAHBLIE AaHHbIE ANA Ha4Yana npon3soacTBa. OCHOBHbIE
obnacti MOryT cogepaTb pasnuuHblie PyHKUMKM NnaHupoBaHus. B obnactn npon3BoaACTBEHHOIO NaHMpOBa-
HUSE MOXXHO pasnu4aTh pasnuyvHble TUnbl 3TUX obnacten. Hanbonee BaxkHbiMK PyHAaMeHTanbHLIMKU oBnacTs-
MW NIaHUPOBAHUSA ABMAIOTCA MAEHTUPUKALMA U AeTanu3auna CTPYKTYPbI CTaHAapTHOro npouecca (cMm. 4.2).

OCHOBHbIe 00nacTu nnaHMpoBaHusa MOryT 3(peKTUBHO B3aMMOAENCTBOBATbL C COOTBETCTBYIOLLUMMMU
OYHKUMSAMU MAAHMPOBAHUSA U UX OrpaHMYeHusiMM Bonee BLICOKOTO YPOBHS, KOTOpble 06ecneunBalotT nosy-
YEHMWE BHELUHE MHOPMAaLIMKM U KOHTPOIb NapaMeTpoB. BHyTpeHHee o6beanHeHue BbIxogHOW uHopMauuu,
NoCTynatoLLen OT OCTanbHbIX PYHKUUIA NNAHMPOBAHUA, NPOBOAUTCA B paMKaxX CBA3AHHLIX C HUMU (PYHKLUN
nnaHMpoBaHusa (npouecc A3 Ha pucyHke 4). 3T yHKUMU, BbINONHAOWME 00beAMHEHUe pa3paboTaHHbIX
KOHUeNUui NNaHWPOBaHMSA Ha NPOTSHKEHUU PASMANYHBLIX 3TANOB NPOU3BOACTBEHHOIO NNAHWPOBAHUA, U AB-
NAIOTCA CTAHAAPTHBLIM MPOLIECCOM MANAHMPOBAHUA. YNpaBneHue NPOn3BOACTBEHHLIM MPOLIECCOM OCYLLECT-
BNSAETCA OAHOBPEMEHHO C CamuM NPou3BoACTBOM. Mpn HEOoGX0AUMOCTU BHECEHUS KaKMX-NMBO U3MEHEHUN
B TpeboBaHMA K NNAHUPOBAHUIO UNU B APYrMe OrpaHUYEHUs yNpasneHne NPOM3BOACTBEHHLIM NPOLIECCOM
CNOCOGHO MHULMANM3NMPOBaTh 3Tanbl NPEABAPUTENBHOTO (YEPHOBOIO) NMAHUPOBaHMS, AN KOTOPbIX 3TU U3-
MEHEHUA (OrpaHNYeHnst) NPUMEHNMBI.

4.2 O606uleHHas CTPyKTypa npouecca A2 (ypoBeHb 2 Moaenu)

Mpu onucaHun NPoM3BOACTBEHHOTO NIIAHUPOBAHUA LieNecoobpa3Ho OrpaHMUYMBaTh €ro Hanbonee Bax-
HbIMU PYHAAMEHTamNbHbLIMM 06NacTAMM, KOTOPLIE MOXHO BbIBUTL BO MHOMMX NPOU3BOACTBEHHBIX KOMNAHUAX.
Kak 310 noka3aHo Ha pUCyHKe 5, 3TumMn obnacTamu ABMAIOTCA cneaylowme:

- NNaHupoBaHue NPou3BOACTBA;

- NNaHupoBaHue NpoLeccoB cOOpKM;

- NaHUpOBaHUE NPOLIECCOB NMOTUCTUKU (MaTepUanbHO-TEXHUYECKOTO CHabXeHus) U

- NNIAHUPOBAHMWE NMPOLIECCOB KOMMOHOBKM (060pya0BaHMSA, NOMELLEHUIA).

Kaxxpaa obnactb 6yaer CTpyKTypupoBaTbCa B COOTBETCTBUM CO CTENEHBIO 3pENOCTU (Pa3BUTUSA) NIAHK-
pOBaHusA, T. €. NPOLIECCHI NNAHMPOBAHWSA N3FOTOBNEHUA, COOPKK, NMOTMCTUKN U pa3meLleHus OyayT pa3dusarb-
€A HA TpW noasTana:

6
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- KOHUENTYyanbHOE MiaHupOBaHUE;

- NpeaBapUTENbHOE (3CKU3HOE) NMAHMPOBAHME;

- AeTanbLHOE NNaHWpOoBaHue.

CTpyKTypa, OCHOBAHHas Ha CTENeHn 3penocTy NNaHUpoBaHus, Gyaer NPUMEHSATLCS KO BCEM €ro YeTbl-
pem obnactam (cM. 4.2.1 — 4.2 4).

MpouseoaCTBEHHOE MnaHupoBaHue (npouecc A2.1) BknovaeT B cebst BCe Mepbl, NpeanpuHUMaeMblie
Ans pa3paboTkm NpoM3BOACTBEHHBIX CUCTEM, A TaKkke ANnA BbIGOpa HEOOXOAMMbBIX MPOU3BOACTBEHHLIX pe-
CypcoB 1 npoueccos. [pu BLINOMHEHNU NPOU3BOACTBEHHOTO NNAHUPOBaHUS, 0COOEHHO BaXHO NPUHUMATL BO
BHUMaHWe B3aWMO3aBUCUMOCTH C OCTamNbHbIMKU 06NACTAMU NNAaHUPOBAHUSA, HaNnpuMep co COOPKOIA, NOrMCTU-
KOM 1 KOMNOHOBKON (pasMeLleHuem).

MnannpoBaHue npoueccos coopku (npouecc A2.2) onpeaenseT aTanbl, UCNonb3yembie npu coopke pas-
NUYHBLIX AeTanen Ana co3faHus KOHEYHOro NPOAYKTa, a Taioke Npu onpeaeneHun Heobxoamumoro obopyaoBa-
HUA (NOABEMHbIX KPAHOB, MAaHUMYNATOPOB U T. n.). Moago6HOe NnaHMpoBaHWe MeponpPUATUIA, KOTOPOE BKITO-
yaet B ceba npeaBapuTenbHoe (3CKM3HOE) NPOEKTUPOBaAHWE COOPOYHBIX CUCTEM, YAcTO pearm3yercs curaMmm
oTAena, OTBEYAIOLLEro 3a TEXHONOTMYECKYIO NOATOTOBKY paborT.

Llenbio nnaHupoBaHus NpoueccoB noructuku (npouecc A2.3) sienserca obecneyeHme CbipbeM, Nosy-
habpukaramm (NPOMEXYTOUHOM NPOAYKLMEN), y3namu, nogcGopkamm Unu KpenexHbiMyu srieMeHTaMm (Hanpu-
MEp, BUHTAMM) B HYXKHbIX MECTAX B HY>XHOE BPEMA N B HAANEXALLMX IKOHOMUYECKM 060CHOBAHHLIX 0ObEeMax.

Kak nocnegHsa u3 YetTbipex paccmarpusaemMblix obnacreli nnaHUupoBaHusl, NaHMpOBaHUE NpPOLIECCOB
KOMMNOHOBKHU (npoLiecc A2.4) o6ecnedyusaeT ONTUMAsbHYIO NOKaNU3aLmio NPOM3BOACTBEHHbIX PECYPCOB B Npo-
M3BOACTBEHHOM cchepe (Hanpumep, Ansa TOro, YToObl NPOUECcChl Ha COOPOYHON NMUHMKU MNU HA COOPOYHOM
yyacTKe BbIMOMHANUCL MakCUManbHO 3PdeKTUBHO). [inNA BbINONHEHMSA 3TON 3a4a4M O4YEHb BaXKHO, YTOOLI 3Ha-
HUS U OMbIT, NOIyY€EHHbIE B APYrnx 06nacTax nnaHupoBaHus, 6binu AOCTYMHbI NPY NNAHUPOBAHWUM NMPOLIECCOB
KOMIMOHOBKW.

MpuMmeyvyaHune — OnanonyyeHus Gonee nogpobHON MHOpMaLIMK OTHOCUTENBHO OCHOBHBLIX oBnacTteid nna-
HUPOBaAHUA CM. NpUNoXxeHue B.
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NUMBER:

NODE: TITLE: Core planning disciplines
Model level 2

A2

Necessary resources — HeobxoanmMble pecypckl; Modifications — mogudmkauun; Detailed linking concept — agetanbHas koHuenuus ceaseil; Raw parts — HeobpaboTaHHble fgeTtanu; Product
structure (EBOM) — cTpyktypa unsgenus (EBOM); Time data per product — 4Mcno BpeMEHHbIX AaHHbIX Ha efuHUUy npoaykuumn; Planned number of pieces — nnaHoBoe uucno getanei;
Shift models — mogenu pabouux cmeH; Adjusted planning scenario — CKOppekTMpOBaHHble cleHapuy nnaHmpoBaHusa; Manufacturing planning — nnaHupoBaHue npousBoAcTBa; Assembly
planning — nnaHupoBaHue c6opku; Precedence graph — rpadmk nocneposatensHocTu (nNpefwecTsoBaHus) onepaymii; Detailed linking concept — pgetanbHas koHuenuus cesizeid; Cycle
times — npogo/mknTenbHoCTH UMkNoB; Logistics planning — nnaHupoBaHue normuctuky; Internal logistics concept — koHuenums BHyTpeHHel nornctukn; Combined concepts — Kom6uHMpo-
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BaHHbIe KoHUenuuu, Manufacturing concepts — koHLenLmu nponssoacTea; Ergonomics validation — aproHoMuyeckas Banugaumsi; Deci-
sions request — 3anpoc Ha NpuHATUe pelueHns; Change request — 3anpoc Ha NpoBeAeHne nsMeHeHwit; Resources — pecypcbl; Costs
— cTouMOCTb; Mfg. times — uuknbl usrotosneHns; MBOM-input — MBOM-BxoaHble AaHHble; Assy times — Lukrnbl cGopku; Logistics
concepts — KoHUenuuu noructukn; Assembly concepts — KoHUenumn c6opku; Layout planning — nnaHuWpoBaHue koMMnoHOBKK; Layout
concepts — koHLenuuun komnoHoBkw; Defined layout — onpeaenexHas komnoroBska; Othr requirements — gpyrue Tpe6osanns; Methodic
support — MeToanveckas nogaepxka; Node: A2 — npouecc: A2; Title: Core planning disciplines — HauMmeHoBaHWe: OCHOBHble o6nacT
nnaHuposaHus; Number: Model level 2 — Homep: YpoBeHb 2 Mogenu

PucyHok 5 — CTpykTypa cTaHAapTHOro npotecca NiaHnpoBaHUsa Ha ypoBHe 2 MOAenu

4.2.1 O6061wWeHHanA cTpyKkTypa npouecca A2.1 (ypoBeHb 3 Mmogenu)

Ha gaHHOM ypoBHe (CM. PUCYHOK 6) nokasaHbl B3aMMO3aBUCUMOCTU Mexay COOPOYHbIMK y3niamMu U Npo-
U3BOACTBEHHbIM NNaHupoBaHueM. BbixoagHas uHdoOpmauums nocne BbIMOSIHEHUA NAIAHUMPOBAHUA npouecca
cOOpkM CBSI3aHa C NPOLIECCOM NPEeABapUTENLHOIO (3CKU3HOT0) NNaHMpoBaHus (B paMkax Npou3BoaCTBEHHOTO
nnaHupoBanus). 31a cBA3b 00ecneunBaeT BO3MOXHOCTb B3aUMOAENCTBUA ITUX ABYX obnacrei nnaHmposa-
Hus. Mpu Npou3BOACTBEHHOM MNAHUPOBAHUM MNIAHUPOBAHUE B KAXAOW OONacTu MOXET OCYLLUECTBRATLCS B
pa3nu4yHble MOMEHTbI BPEMEHU M B PA3NUYHbIX MacLuTabax.

BxoaHble aaHHbIE ANA NNAHMPOBAHMS NPOU3BOACTBA (C YYETOM NPEAYCMOTPEHHbIX HA Bonee BbICOKOM
YPOBHE OrpaHu4eHuni) UCNONb3YIOT Ha 3Tane KOHLENTyanbLHOro nnaHmposaHus (npouecc A2.1.1). C noMoLLbio
orpaHu4eHuii 6onee BbLICOKOrO YPOBHS AN NNaHUPOBaHUA NpOU3BOACTBA (DOPMUPYIOTCA NEPBUYHBLIE KOHLIEMN-
TyanbHble AaHHbIE, KOTOPbIE CTAHOBATCS BXOAHBLIMU AaHHbIMU AN (HOPMUPOBAHUSA KOHLIENLUIA NPOU3BOACTBA
(npouecc A2.1.2). CBA3aHHble BXOAHLIE AAHHbIE ANS NMPEeABapUTENbLHOrO (3CKM3HOro) NPOM3BOACTBEHHOIO
NNaHUpPOBaHUSA ABNSIOTCA MHGOPMaLMeid, HeOOXOAMMON AN KOOpPAUHALMKM PasnuYHbIX obnactei nnaHnpo-
BaHUA. C NOMOLLLIO MEX00NAcTHOro ykpynHeHus (cM. 4.3) 3anpawmsaeMasn nHopMauusi npeaocraBnseTca
ANA AeTanbLHOro NPou3BoACTBEHHOTO NNaHupoBaHus (npouecc A2.1.3). 3T1a pasa B HEM IBAAETCA NOCNEAHEN,
a TaKKe NpoLIECCOM, B KOTOPOM AeTanu3upyetcst Haubonee BaXkHas NPOU3BOACTBEHHAA UHOpMaums (Hanpu-
Mep, NPOAOIPKUTENBHOCTL LIMKIOB NPOM3BOACTBA, PECYPChI M 3aTparhl).



Necessary Modifications
resources

Planned number of pieces

Shift models Est mfg. time
. per product
Productstructure (EBOM) Concept planning Change request
aunng i several mfg. Decisions request
Raw parts manufacturing planning concepts q
. planning Manufacturing concepts
Other requirements Manufacturing
process graph Allocated mfg. resources
Rough planning
Mfg. cost ranking during ) )
manufacturing £ Firstmfg. cost calculation
A21.1 planning ]
Manufacturing plan Mfg. times
Assy, ti .
Sy, fimes Manufacturing Resources
Time data

process time
per product

. S MBOM-input
Detailed linking Detailed planning P
concept durin

A21.2 uring Detailed linking concept
manufacturing
. . planning
Adjusted planning Ergonomics validation
scenario

Costs

A2.13

Methodic support
NODE: TITLE: Manufacturing planning NUMBER:
Model level 3
A2.1

Necessary resources — Heobxoaumble pecypchl; Modifications — mogudukauum; Planned number of pieces — nnaHoBoe uucno getaneit; Shift models — mogenu pa6oumx cmeH; Raw
parts — Heob6pab6oTaHHble getanu; Product structure (EBOM) — cTpykTypa nsgenua (EBOM); Other requirements — apyrue tTpe6oBaHus; Assy, times — uuknbl c6opku; Time data per prod-
uct— cuctema HopmaTVMBOB BpeMeHUn Ha usgenue; Detailed linking concept — geTanbHasa koHuenuusi cesaseli; Adjusted planning scenario — cKOppekTUpOoBaHHble CLEHapuu naaHMpoBaHus;
Concept planning during manufacturing planning — koHuenuus Npou3BOACTBEHHOrO niaHupoBaHus; Est. mfg. time per product — pacueTHoe BpeMs M3roTOBAEHUS OAHOrO muagenus; Several
mfg. planning concepts — HECKOMbKO KOHLUEeNnuuii NponsBOACTBEHHOrO naaHMpoBaHus; Manufacturing process graph — rpacdmk npouyecca msrotoBnenusi; Mfg. cost ranking — paHxunpoBa-
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HWe 3aTpaT Ha usroToBneHus; Rough planning during manufacturing planning — npeaeapuTeribHoe NpPon3BOACTBEHHOE MilaHMpoBaHve;
Allocated mfg. resources — pacnpegeneHHble pecypcbl Ha uarotosrnexue; First mfg. cost calculation — nepeuyHBIN pacyeT 3aTpaT Ha
nsrotosneHue; Manufacturing plan — npoussoacTBeHHbIN NnaH; Manufacturing process time — npoAoXUTENBHOCTL NpoLEecca U3roToB-
neHwns; Detailed planning during manufacturing planning — getansHoe Npon3BoACTBeHHOe NnaHupoBaHue; Change request — 3anpoc Ha
BHeceHWe nameHeHuin; Decisions request — 3anpoc Ha npuHATUe pelueHmns; Manufacturing concepts — koHUenuun nponssoacTea; Mfg.
times — UuKnbl n3rotoBrneHns; Resources — pecypcebl; MBOM-input — MBOM-BxogHble AaHHbie; Detailed linking concept — aetaneHan
KoHLenums ceasel; Ergonomics validation — aproHoMudeckas Banuaauums; Costs — saTpatsl; Methodic support — MeToauyeckas noa-
nepxka; Node: A2.1 — npouec: A2.1; Title: Manufacturing planning — HaumeHosaHwe: MnaxuposaHue npoussoactea; Number: Model
level 3 — HoMep: YpoBeHb 3 Mogenu

PucyHok 6 — CTpykTypa cTaHhapTHOro npouecca nNnaHWpoBaHusl Ha yposHe 3 Mogenu

4.2.1.1 O606LeHHas cTpykTypa npouecca A2.1.1 (ypoBeHb 4 Moaenu)

OcCHOBHas 3a1a4a KOHLENTYanbHOro NNaHUpPOBaHUsA (B paMKkax NpOU3BOACTBEHHOTO NSIAHMPOBAHUSA, CM.
PUCYHOK 7) COCTOUT B cOope HeoOxoauMon MH(OpMaLmMKU, NPpeaCTaBNSeMOi Mo pe3ynsrataM BbIMOJHEHUS
npeaBapuTENbHbLIX MEPOMNPUATKIA MO NNAHUPOBAHUIO, U NOATOTOBKE 3TOM MHAOPMAaLUK (B NONE3HOW| U KOHCO-
nMAUPOBaHHON hopmMe) AN Co3AaHUA NEPBUYHBIX KOHLIENLMIA NPOU3BOACTBEHHOIO NMraHMpoBanus. Mo aTon
NPUYUHE Takne napameTpbl, kak 6a30Bble YCIOBUS, CTPATErMYECKME PELLEHNUS MU HENPEPLIBHOE COBEPLLIEH-
CTBOBaHWE NMPOU3BOACTBEHHONW cpeabl OyayT OkasbiBaTb BMUSAAHWE HA NPOU3BOACTBEHHOE NIMAHUPOBAHUSA HA
paHHen ctaguun XXU3HEHHOIo LMKIa NPoAYyKUMU.

MNpu NponM3BoACTBEHHOM NNAHMPOBAHUU BEAYTCS1 KOHLIENTYanbHble NPopaboTku u onpeaenexHue uHgop-
MaLMKU OTHOCUTENBHO CTPYKTYPbI NPOAYKLUM, HEOOpaboTaHHbIX AeTanen, 3annaHMpoBaHHOro o0beMa 3anac-
HbIX YacTen, Mogenen nameHeHun u pecypcos (npouecc A2.1.1.1). NMocne 3aBepLieHNA NOATOTOBUTENbHBLIX
paboT NpOM3BOACTBEHHOE NNAHUPOBAHWUE MOXET Pa3BUBATLCA C UCMONb3OBAHWEM PAa3NUYHBLIX CLEHAPUEB,
[Ans 9TOr0 Ha MepBOM 3JTane pacrnpeaensiotcs marepuansl U CO34aeTCA pacLUMpeHHasi CTPyKTypa usaenus
(EBOM), BkntovatoLasa nHopMaymio 0 NOKynHeix getansax. O6bembl MaTepuanos U UX pacnpeaeneHue ces-
3bIBAKOTCHA C MPOLIECCaMMn NMPOU3BOACTBEHHON AEATENbHOCTU, CBA3AHHBIMU C HEOOX0AMMBIMU pecypcamu |
00yCnOBNEHHbIMM OrpaHMYEHMsIMK Gonee BbICOKOTO ypoBHA. OueHKa cogep)XaHnua n BpeMeHun, Heobxoaumo-
ro Ans pasnuyHbiX pabounx onepauui, OCHOBLIBAETCSl HA CPABHEHUM MOAENU Pabounx CMEH U 3KCMEPTHLIX
3HaHWAX, YTO NO3BOSISIET OLIEHMBATb BCe TPEOOBAHUSI C TOUKU 3PEHUSI COTPYAHWUKOB OpraHu3auuu, MaLumH w1
pabounx cTaHUMii — B 3aBUCMMOCTM OT NnaHupyemoro oobema npoaykuuu (npouecc A2.1.1.2). Hekoropblie
KOHLENUMM NpOU3BOACTBEHHOTO NNAHUPOBAHUA MOFYT paspabaTbiBaThC M CpaBHUBATLCA Oe3 Oonblumx 3a-
TpaT BPEMEHU U CPEACTB HA AAHHOM 3Tane NMAAHMPOBAHMUSA, KOTOPLIA UMEET AOCTAaTOMHO HU3KMIA YPOBEHbL
aetanu3auumn (npouecc A2.1.1.3). OueHkn OTHOCUTENbHBLIX NPOU3BOACTBEHHbIX 3aTpaT CO3AaloTCs NyTEM UC-
nosib30BaHMA PacYETHOrO BpEMEHU NPOM3BOACTBA, NPUXOASALLEroCa Ha €AUHULIYY NPOAYKLMK, U PACLLIMPEHHOTO
paboyero nepeyHs. ATOT NepeveHb COAEPXUT AONOMHUTENBHYIO MH(OPMALMIO, OCHOBAHHYIO HA CPaBHEHUN
U OLIEHKaX OTHOCUTENbHO ApYrMX NpoekToB (npouecc A2.1.1.4). Pa3paboTaHHble KOHLUENUWUM NPOM3BOACTBA
MOXHO AndhdpepeHUnpoBaTh, HaNPUMeEpP, ¢ TOYKU 3PEHUST UCMONb3YEMbIX NOCNeA0BaTENLHOCTEN NPOLIECCOB
W/UNN MHHOBALMOHHBIX TEXHONOMUIA. PaHXXMpoBaHue 3aTpar Ha Npon3BOACTBO, KOTOPOE pacnonaraeT pasnuy-
Hbl€ KOHLENLUWUKU NO OTHOCUTENbHLIM 3aTparam, Co3aaeT OCHOBY AN BeiGOpa oNTUManbHOro NfaHa Nnpov3BoA-
ctea (npouecc A2.1.1.5).

HeckonbKko KoHUenuuii NpousBoACTBa, rpaduk NpoU3BOACTBEHHOrO nNpoLecca, paHxupoBaHue no 3a-
TpaTtam Ha Npou3BOACTBO WU pacydeTHOe BPEMSA NPOM3BOACTBA AMNA KaXAOro BuAaa npoaykuuu npeacrasnsior
Cco00I1 KOHEeuYHbI pe3ynbTaT aTana KoHUenTyansHoro nnaHmposaHusi. OHO co3gaercs Ha aTow dhase u nepe-
[JaeTcA Ha aran npeaBapuTenbHOro (3CKM3HOro) NPOU3BOACTBEHHOIO NIaHNPOBaHKS.

1"



K)

NUMBER:
Model level 4

NODE: TITLE: Concept planning during manufacturing planning

A2.1.1

Modifications — mogudukaunn; Necessary resources — Heobxogumele pecypcbl; Product structure (EBOM) — cTpykTtypa nsgenua (EBOM); Raw parts — HeobpaboTaHHble getanu; Other re-
quirements — apyrue Tpe6oBanus; Planned number of pieces — nnaHoBoe uncno getaneit; Shift models — mogenun pa6ouux cmeH; Allocate material (raw parts and product structure) — pac-
npefeneHne matepunanos (HeobpaboTaHHbIX AeTaneit u coctaBa m3genus); Extended EBOM — paclumpeHHblii EBOM-cocTaB; Defining rough process steps — npegsapuTenibHoe (3CKU3HOE)
onpefesnieHne Npov3BOACTBEHHbIX 3Tanos; Developing manufacturing concepts — pa3spaboTka koHuenuuii npoussoacTBa; Estimating relative manufacturing costs — oueHka OTHOCUTE/bHbIX
3aTpart Ha usrotoBseHue; Chiisung preferred manufacturing concepts — BbI6Op onTUManbHbIX KOHLenuuii npousBoacTea; Several mfg. planning concepts — HECKONbKO KOHLeNuuMii npous-
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BOACTBEHHOTO NnaHupoBaHWs; Manufacturing process graph — rpachuk npouiecca usrotosnenus; Est. mfg. time per product — pacueTtHoe
BpeMS N3roToBMeHNA Ha 0AHO U3genune; Mfg. cost ranking* — paHxupoBaHue saTpaT Ha MpousBoACcTBo*; Alternative mfg. concepts — anb-
TepHaTMBHbIE KOHLIENLMK NponsBoacTBa; Methodic support — mMeToaudeckas noaaepxka; * = versioned operation list — * = nsmeHsembIn
cnucok onepauui; Node: A2.1.1 — npouecc: A2.1.1; Title: Concept planning during manufacturing planning — HaumeHoBaHue: KoHuen-
LA npomssoacTBeHHOro nnaHuposaHud; Number: Model level 4 — Homep: YpoBeHb 4 moaenu

PucyHok 7 — CTpyKTypa npouecca KOHLeNnTyanbHOro NnaHupoBaHus (B paMmkax Mpou3BoACTBEHHOrO NNaHNPOBaHUA) Ha
ypoBHe 4 Mogenu

4.2.1.2 O6obuweHHasg cTpykTypa npouecca A2.1.2 (ypOBEHb 4 Mogenu)

Ha atane npeasapuTenbHOro (3CKM3HOI0) NaHMpPoBaHNA (CM. PUCYHOK 8) NPUHMMAETCA HECKONBKO KOH-
Lenuuii NPoU3BOACTBEHHOrO NNIAHMPOBAHUA U NpopabaTbiBaOTCA AeTanu AN Co34aHMA NPOU3BOACTBEHHbIX
KOHLENUUIA, KOTOPbIE AOIDKHbI ObITh FOTOBLI K MOMEHTY 3aBEpLUEHUS AeTanbHOro NnaHuposaHus. Ha aaHHoM
aTane npoW3BOACTBEHHOTO MIAHUPOBAHUSA (QHANMOTMYHO KOHUENTYyaribHOMY MIIAHUPOBAHUIO) K HEMY MOTYT
BO3HMKATb pasnnyHele TpeboBaHus, HanpuMep TpeboBaHMA K CTpaTErnam 3aKynok U M3roToBnNeHus aetane,
CLEHapusiM CO3aHKua pe3epBoB, a Takke TpeboBaHUS K 00ECNeYeHNnIo Ka4ecTBa, KOTOpble AOMKHbI OKa3bl-
BaTb BIMSHWE Ha paboTbl MO NAAHMPOBAHWIO.

Mo 3TON NpUYMHE NPW BbIMOSIHEHUU NEPBbIX MPOU3BOACTBEHHBIX MEPOMPUATUI HECKOSNbKO KOHLUENLMIA
nnaHupoBaHus OyayT KOPPEKTUPOBATLCH C YYETOM HOBbIX TpeboBaHuii (npouecc A2.1.2.1), X0TS, BO3MOXHO,
3TOW KOPPEKTUPOBKM U He noTpebyercs. KoHuenuuu npon3BOACTBEHHOTO NIAHUPOBAHUS AOIMKHbLI KOPPEKTU-
pOBaTLCA B 3aBUCUMOCTU OT HAMEYEHHLIX 3a4a4 NNaHMPOBaHNUs (HanpumMep, CO34aHUsI HOBOW U AONONHUTENb-
HOW NPOM3BOAHON NpoayKLmMK). B xoae npeaBapuTenbHOro (3CKU3HOM0) NraHMpOBaHWUA NPOBOAUTCA AeTanu3a-
LMsA 3TanoB NPOM3BOACTBEHHOIO NPOLECCa U COOTBETCTRYIOLLETO coaepxaHusa pabor. B kauecTse knio4eBow
MHGOPMaLUK ANa NNaHUPOBaHWUA ONPEaEensoT NPOAOIMKUTENBHOCTL LMKA M3roTOBNEHUS U 3aTparbl. Ha oc-
HOBaHUW OLEHOK, MOSyYEHHbIX Ha STane npeaBapuTenbHOro (SCKM3HOro) NIIaHMPOBAHUA, ONPEaEnseTca Bpe-
MS NPOM3BOACTBEHHOIO npouecca, KOTopoe NPOBEPSAETCA U BNOCNEACTBUU UCMNONb3YETCS NPU COCTaBIEHUU
nnaHa-rpaguka pabot (npouecc A2.1.2.2). B 3TOT MOMEHT NPOu3BOACTBEHHLIN NPOLIECC AOCTUraeT Tpebye-
MOFO YpOBHS AeTanu3auuu, KoTopas BO3MOXHA C YY4ETOM TpebOoBaHWUM K NPOU3BOAUTENBHOCTH, CBA3AHHON C
ncnonb3yemblMn TexHonornamu (npouecc A2.1.2.3). OCHOBOW AN 3TOr0 ABNAETCA BPEMS NMPOU3BOACTBEH-
HOro npouecca, ero rpaduk u geranbHas KoHUenuus ceasen. NpubnuantenbHbiii 00bEM U pasmep CTaHKOB,
YCTaHOBOK U 000pyA0OBaHUSA, B COMETaHUN C KOHLENLUSAMU NPOU3BOACTBA, PacLUMPEHHLIMU B COOTBETCTBUMN C
TpeboBaHUSAMU K NPOU3BOAUTENBHOCTU, MO3BONSIIOT AOMONHUTENBHO MOBLICUTL YPOBEHbL A€Tanu3auuu u pac-
cuuTaTh NEepBUYHbIE NMPOU3BOACTBEHHbIE 3aTpaThl (npouecc A2.1.2.4). MyTtem cbopa u aanbHenwen obpa-
GOTKM pe3ynsTaToB NPOM3BOACTBEHHONO MITAHMPOBAHUA B paMKax NEPBUYHOIO pacyeTa NPou3BOACTBEHHBIX
3arpart, TpeboBaHuit K NPOU3BOACTBEHHbLIM PECYpPCaM, BPEMEHU NPOU3BOACTBA U NPOU3BOACTBEHHbIX MIIAHOB
KaK KOHEYHbIX pe3ynsraTtoB NpefBapuTENbLHOrO (3CKU3HOro) NNaHUpoBaHus, hOPMUPYIOTCA KOHLIENLMKU Npo-
useogcrtea (npouecc A2.1.2.5). B HEKOTOPbIX CriyYasx Anst UBMEHEHUS KOHKPETHbIX TpebOoBaHWA K NPOAYKLMK
UNM K NPOU3BOACTBY MOXET NoTpeboBaTbCA AONOMHUTENbHAA NpopaboTka KoHUenuumii npoussoacTea (npo-
uecc A2.1.2.6). 3T U3MEHEHUA MOTYT BIUSTbL HA pasnuyHbie 06nacTu NNaHUpPOBaHUA, a TAKKEe HA NPOU3-
BOJACTBEHHYIO A€ATENbHOCTb HA NPOTSHKEHUM BCETO XKM3HEHHOrOo umkna npoaykuumn (PLC), HanpuMmep Ha Bbl-
60p KoHUENUMKU U NPOU3BOACTBA. 3anNpPOC HA BHECEHUE N3MEHEHWUN, MHULIMANM3NpyeMblin NpeaBapuUTesibHbIM
nnaHupoBaHueMm, OyaeT NPUBOAUTL K NMPUHSATUIO peLLeHuii Ha 6onee BLICOKMX YPOBHAX (B COOTBETCTBUM C
M3MEHEeHWeM 3akasa unu moaudmkaumen).

MpumevaHune — OnanonydeHns noapobHo MHPOPMaLMK O MeX0oBnacTHOM YKPYMHEHNN CM. MpurioxeHune A.
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Several mfg. planning concepts * — HeckonbKO KOHUeNuuii Npou3BOACTBEHHOIO NnaHupoBaHus; Modifications — moaundmkaunm; Necessary resources— Heobxoaumble pecypchl; Adjusting
mfg. concept plans to new premises or product derivatives — KoppekTUpoBKa KOHL,eNTyasibHbIX N/1aHOB NMPOU3BOACTBA AJ/1A yYeTa HOBbIX MOMELLEeHW n Mmogudmnkaumnin nsgenuin; Updated mfg
concepts — o6HOBNEHHbIe koHuenuun npoussoacTea; Other requirements — gpyrue Tpe6osaHus; Time data per product — cucTema HOpMaTMBOB BPEMEHM Ha OfHO u3genuve; Assy, times —
unknbl cbopku; Est. mfg. time per product — pacueTHoe BpeMsi U3rOoTOB/EHUSI Ha ofHOro usgenus; Manufacturing process graph — rpadk npomsBoacTBeHHoro npouecca; Detailed linking
concept — getanbHas KoHuenuus ceaseid; Mfg. cost ranking — paHxupoBaHue 3aTpar Ha npoussoAcTBo; Methodic support — metogmueckas nogaepxka; Detailing the mfg. process steps and
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work concepts — sTanbl AeTannsaumm NpoussoACTBEHHOO NpoLiecca 1 cofepxanna paboT; Planning required mfg. capacity — nnaHupo-
BaHWe TpebyeMbiX NPonsBoACTBEHHbIX MoLYHOCTeN; Ext. mfg. concepts — KoHLenLmn paclunpeHHoro npounseogcTea; Planning mfg. ma-
chines, facilities and equipment — nnaHnpoBaHWe CTaHKOB, NPON3BOACTBEHHEIX MOMeLLeHUIA U 06opyAoBaHUA Ha NpeanpusaTMK; Planning
and allocating the mfg. resources to process steps — nnaHnpoBaHue 1 pacnpegeneHne NPOUM3BOACTBEHHBIX PECYPCOB Mo patounm npo-
Leccam; Manufacturing plans * — npovssoacTBeHHble nnaHbl*; Required resources — TpebByemble pecypcebl; Developing other mfg. con-
cepts for new product derivatives — paspaboTka KoHLENUMiA Npon3BoACcTBa AN HOBbIX BUAOB NpoAykumuuW; Change request * — 3anpoc
Ha BHeceHWe naMeHeHuit *; Manufacturing process time — Bpems Ha npoLecc usrotosnenus; First mfg. cost calculation — nepsuuHbIf
pacyeT NpoW3BOACTBEHHBIX 3aTpaT; Manufacturing concepts — koHUenuumn nponssoacTea; Allocated mfg. resources — pacnpepenexuve
npounsBoACTBEHHbIX pecypcoB; Manufacturing plan — npouasoacTBeHHbI NnaH; Decisions request — 3anpoc Ha NPUHATWE pelueHus; * =
versioned operation list — * = nsmensembIli cnucok onepauuii; Node: A2.1.2 — npouecc: A2.1.2; Title: Rough planning during manufac-
turing planning — HaumeHoBaHue: MNpeaBapuTenbHOE (SCKU3HOE) NNAaHNPOBaHWe B paMKax NMpOoW3BOACTBEHHOIO NnaHnposaHua; Number:
Model level 4 — Homep: YpoBeHb 4 mogenu

PucyHok 8 — CTpyKTypa npoLiecca NpedBapUTeNbHOro (3CKM3HOMO) NNaHMpoBaHus B paMKkax Npon3BOACTBEHHOM Nna-
HUPOBAHUS Ha YPOBHE 4 MOAeNu

4.2.1.3 O6obLweHHas cTpykTypa npouecca A2.1.3 (ypoBeHb 4 Mogenu)

B xope aetanbHOro nnaHupoBaHusa Gonee noapoBHO onpeaensTca obwme npouecehl, KOTopble pas-
OuBaIOTCA HA NPOU3BOACTBEHHbIE NPOLECCHl (CM. pUCYHOK 9). Hanbonee Ba)kHbIM acnekTOM 3TOi onepauuu
ABMNAETCA OnpeaeneHne noaaaloLMXca Bepudukaumm HOMUHANbHBIX 3HAYEHUI NPOAOIHKUTENBHOCTEN B NO-
CrnefoBaTenbHOCTU BbIMOMHAEMbIX NMPOU3BOACTBEHHBbIX onepauuii. Ha ypoBHe Npou3BOACTBEHHON AeATeNb-
HOCTU 3TO CTAHOBUTCS BO3MOXHbLIM C NMOMOLLbIO KOMMBIOTEPU3NMPOBAHHLIX NMPOLIECCOB MOAEMMPOBAHUSA, KOTO-
pble MOTYT AenaTh MAEHTUMDUKALUIO BPEMEHHbIX 3Ha4Y€HU Bonee TOYHON U TeM CaMbIM BblgaBaTh UCXOAHbLIE
[aHHble ANA OKOHYaTENbLHOro NnaHa Nnpou3BoACTBa.

Bnarogaps onucaHuio oTAEnNBHLIX NPOLECCOB AaHHbIN 3Tan NNaHMPOBAHUA Taioke NO3BONAET AeTanu-
31poBaTb OTAEMbHLIE MPOM3BOACTBEHHbLIE peCypChli/0bopyAoBaHNe n popMmMpoBaTh onpeaesneHHbIe Npoaos-
KUTENBbHOCTU UMKNOB U3rotoeneHus (npoueccbl A2.1.3.1 — A2.1.3.3). MoaobHoe nnaHupoBaHWE BKIIOYAET
YeTKOE 3aKpenneHWe CTaHKOB, YCTAHOBOK U 060pyaoOBaHMA 3a onpeaeneHHbiMU npoueccamu. Kpome Toro,
pa3pabaTbiBaloTC BXOAHbIE AaHHbIEe ANsi Npou3BoAcTBEHHOro MBOM-nnaHMpoBaHusi, COCToALIME U3 WH-
dopmauum 06 aBTomaTusauuu, AeTanbHOW KOHLENUMUM CBA3Ei, BPEMEHU NPOU3BOACTBA U PECYPCOB. B aTux
MBOM-BX04HbIX AaHHbIX 0GbEANHAIOTCS CPOPMUPOBAHHBIE BBIXOAHBIE AAHHBIE, MPUYEM AaHHbIE NepeaaioT-
€A B COOTBETCTBYOLME (PyHKUMKM nnaHuposBaHus (npouecc A2.1.3.4). Ecnu sBce MBOM-Bx0oAHbIE AAHHbIE U3
OCHOBHbIX obnacteit nnaHMpoBaHUsi 00bLEANHAIOTCH, TO MOXHO COCTaBuTb nNnaH-rpacuk pabor. Ha ocHoBe
CHOPMUPOBAHHbBIX JaHHbIX U MEPBUYHLIX PACYETHBIX 3HAYEHUIN NPOU3BOACTBEHHbIX 3aTPAT MOXHO BbINOJHUTb
noapoGHble nNpeaBapuTenbHble pacdeTbl aTuX 3arpar (npouecc A2.1.3.5). B 4aCTHOCTH, 3TH pacyeTbl NPUHU-
MarT BO BHUMaHMWE HanMuue OTAeNbHbIX BUOB 3annaHupOBaHHbIX NPOM3BOACTBEHHbIX PECYpCOB, MHTEPBA-
Nbl TEXHUYECKOTO OOCNY)XMBAHMSI U PEMOHTA, a TalKe BPEMSA MOHTaXa U NPOCTOA MalMH u 060pya0BaHUS.
Mcnonb3oBaHue M NpUcnocobnsieMoCTb NPOM3BOACTBEHHBIX PECYPCOB K OTKIIOHEHMSAM NPOU3BOACTBEHHbIX
BO3MOXXHOCTEW (MOLLIHOCTEN) MOMYT UMETb MECTO MpPKU Pa3fMYHbIX CUEHapusaX, Hanpumep nNpu cueHapusx,
CBA3aHHbIX C U3MEHEHUSIMU B aCCOPTUMEHTE MPOAYKLMKU. ITO Takke Heo6XoaAWMO yuuTbiBaTb NPU AeTarb-
HOM NPOU3BOACTBEHHOM MrnaHMpoBaHuu. Kpome Toro, cneayeT paccmarpusaTb U NPOM3BOACTBEHHbBIE MIIAHDI,
MHCTPYKLIMKU NO IKCTNyaTaumm u UCTILITAHUSAAM UNW Apyrue AOKYMEHTbI, KOTOPbIe akTyanbHbl ANA NPOM3Boa-
ctBa. Nx HeobxoaumMo popabarbiBatbh A0 YPOBHSI CUCTEMHBLIX KOHTPONEpoB, CO34aBaTb aBTOMATU3MPOBAH-
Hy10 MH(opmaumio, Hanpumep nporpammbl UMY, HacTpoliku npubopos u T. n. (npouecc A2.1.3.6). HakoHeu,
npu aetanbHOM NIlaHUPOBaHWUW ONpeaensiioT NPOM3BOACTBEHHbIE paboune MHCTPYKLUK, KOTOPbIE ABNSIIOTCS
OCHOBHbIMM BXOJIHbIMM [1aHHBIMM NS CO3/1aHUA NnaHoB-rpachukos padort (npouecc A2.1.3.7). Kpome Toro,
B 06nacTu NpoM3BOACTBEHHOIO NMITAHUPOBAHUS TAKXKE CTAHOBUTCA BO3MOXHOM LucpoBas Bepudukauus ap-
FOHOMUYECKUX KpUTEPUEB NPOEKTUPOBAHMUS, HaNpUMep ANA NPOBEAEHUA TEXHUYECKOTO 0OCAY)XXUBAHUS UMK
PEeMOHTa unu Ans nony4YeHus rapaHTui Toro, YT0 NPOU3BOACTBEHHLIE CUCTEMbI HE NPEACTABAAT ONACHOCTH
Aana oneparopos (npouecc A2.1.3.8).

3aaaHHble NPoAOIMKUTENBHOCTU LIMKITOB NPOU3BOACTBA, 3aTpaThl, HeoGxoaAuMbIEe pecypchl, nogpobHas
KOHUEeNuusi CBA3EN, a TakKe SProHOMMYeckas Banuaauumn ABnsioTCA KOHEYHbIMU pesynsTaramu AeTanbHoro
NNaHupoBaHus (B paMkax MpPOW3BOACTBEHHOIO nnaHupoBaHus). Heobxoaumas uHdopmauus Gyaet npeno-
CTaBnATLCA B COOTBETCTBYIOLME (PYHKLMM NIaHMPOBAHKA AnA opmmuposaHmua MBOM-BeaomMoCTH 1 Bbinycka
nepeoro nnaHa-rpacuka pador.
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NUMBER:
Model level 4

NODE: TIMLE Detailed planning during manufacturing planning

A2.1.3

Allocated mfg. Resources — pacnpegeneHHble NPOu3BOACTBEHHbIE pecypchbl; Modifications — moaundumkaymm; Manufacturing process time — UukAbl NPOM3BOACTBEHHbIX npoueccos; Other
requirements — gpyrue Tpe6osaHus; Manufacturing plan — nponsBoacTBeHHbIl nnaH; Adjusted planning scenario — ckoppekTMpoBaHHbIe clueHapuy nnaHupoBaHus; First mfg. cost calcula-
tion — nepBOHavasnbHbI pacyeT NPOM3BOACTBEHHbIX 3aTpaT; Methodic support — meToanyeckas noggepxka; Detailing mfg. process steps and work contents — aTanbl geTanbHOro onpeje-
NleHns NpoM3BOACTBEHHbIX npoueccoB; Detailing the required mfg. capacity — getanbHoe onpegeneHne Tpebyembix NPOM3BOACTBEHHbIX MoLlHOcTel; Detailing mfg. machines, facilities and
equipment — geTtanbHoe onpejeneHne NoTpebGHOCTH B CTaHKax, nomelleHmax n obopygosaHuu; Detailing and allocating the mfg. resources to process steps — geTanbHoe onpegefnieHve u
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pacnpeaeneHue npous-BoACcTBEHHBIX pecypcoB no pabounm stanam; Carrying out a precalculation of mfg. costs — nposegeHue npea-
BapuUTenbHbIX pPacyeToB NPOU3BOACTBEHHLIX 3aTpaT; Planning of mfg. facility control systems, equipment configurations etc. — nnanupo-
BaHWe cMCcTeM MPON3BOACTBEHHOTO KOHTPOMSA, KOHMUrypaLmil o6opyaosaHus 1 T. n.; Developing mfg. work instructions etc. — paspa6oTka
paBounx UHCTpYKUMiA K T. n.; Carrying out an mfg. ergonomics inspection — npoBeAeHue NpoBepKU MPOU3BOACTBEHHOW 3PrOHOMUKU,;
Automation information — nHgopmaLma 06 asTomaTusaumu; Ergonomics validation — aproHoMmuueckas Banuaaums; Mfg. times — uyknbl
nsrotoBrneHus; Resources — pecypcsl; Detailed linking concept — getanbHas koHuenuus ceaseit; MBOM-input — MBOM-BxogHble AaH-
Hble; Costs — 3aTpaTbl; * = versioned operation list — * = nsMeHsemMbIli nepeueHb onepauui; ; Node: A2.1.3 — npouecc: A2.1.3; Title:
Detailed planning during manufacturing planning — HanmeHoBaHWe: [leTanbHoe nNaHWpoBaHue (B paMKax NPON3BOACTBEHHOTO MIaHUPOo-
BaHuA); Number: Model level 4 — Homep: YpoBeHb 4 Mogenu

PucyHok 9 — CTpyKTypa npoLecca AEeTanbHoro nnaHMpoBaHns (B paMkax NPOU3BOACTBEHHOTO NIlaHUPOBAHMS!)
Ha ypoBHe 4 Moaenu

4.2.2 O606wWweHHanA cTpykTypa npouecca A2.2 (ypoBeHb 3 mogenm)

Mpouecc «ngeansHOroy NNaHUPOBaHUS NPOLECCOB COOpkMU TpebyeT MHGOPMaUUN PasnUYHbIX TUMOB.
OTo6paxkeHue cTonb 6onbLIOro 06bEMa MHOPMAaLMM MOXET NPUBOAUTL K NYTAHULE, NOSTOMY ANA KOHLIEH-
Tpauun BHUMaHWSA Ha NPOU3BOACTBEHHBIX MEPONPUATUSX NPOLIECCA PACCMATPUBAIOTCH TOSNIbKO OCHOBHbIE 06-
nactu B3aumMoaemncTausa (MHTepdencol) Mexay npoueccamm NnaHMpoBaHus cB6OpkU U NPOEKTUPOBAHMS/NPO-
ussoactsa (CM. pucyHok 10).

AHanoOrMyHoO KOHLUEeNuUMn NPoM3BOACTBA KOHLUENTyanbHOe NiaHMpoBaHMe NPUHUMAET BO BHUMAHUE UH-
dopmMauuio, NpeaoCcTaBnsaeMyto No pedynbraram BbIMONHEHUs paboT B paMkax npeaBapuTenbHOro NnaHupo-
BaHWsA, AN OLEHKN BPeMeHu cOOpKU U 3aTpar, a Takke Ans CO34aHUA HeCKONMbKMX KOHLUEeNnuuin cbopku (npo-
uecc A2.2.1). Mndhopmaums, nonyvyeHHas npu npouM3soAaCTBEHHOM MIaHUPOBAHUMU, UCNOSb3YETCH B KAYECTBE
BXOAHbIX AAHHBIX AN 3Tana npeaBapuTenbHOrO (SCKU3HOTO) MNaHMpPOBaHUSA MPOLIECCOB COOpKM (npouecc
A2.2.2). ACUMMETPUYHbBIN XapaKkTep NPoLECCOB NNAHMPOBAHUA AAET BO3MOXHOCTb B3aUMOAENCTBUA MEXTOY
HUMU. TTPOM3BOACTBEHHOMY NIIAHUPOBAHMIO, TaKXKe KaK W MIIaHMPOBaHUIO mpouecca cOOpkM, HeoOGXoanuMbI
KOHEYHbIE pe3ynbraTtbl, Nonyvaemble ¢ 6onee BbICOKMX YPOBHEN. C MOMOLLBIO COOTBETCTBYIOLMX (DYHKLMM
nnaHuposaHua (cm. 4.3) sanpawmsaemas uHdopmauus NPEAOCTaBNAeTCa ANA AeTanbHOro NNaHMpoBaHUA
cbopku (npouecc A2.2.3). 310 aABnsSeTCA nocneaHen ason NnaHMpoBaHuUs NpoLeccos cOOpku u npouecca,
B KOTOPOM AeTanu3npyeTtcs 0OCHOBHasA MHdopmauus o cbopke. Mudopmauus, kotopas Heo6xoauma Ans Bbl-
MOSIHEHUA OrpaHWYeHnin Bonee BbICOKOrO YPOBHSA (Hanpumep, No 3arparam U dproHOMUYECKON BanugaLum),
obbeanHsaeTcA ¢ uHopMaLUer OTHOCUTESNIBHO NPOU3BOACTBEHHOTO NAIAHMPOBAHUA.

HenpepbIBHO UCNONb3yeMble AaHHbIE, HANPUMEP MPOAOIDKMTENLHOCTL LMKIOB COOPKM M AeTanbHas
KOHLEenuus npoueccoB c60pKM NPeaoCTaBNAIOTCA NPY NNAaHUPOBaHUM npouecca cOopkn ANA OCTanbHbLIX OC-
HOBHbIX oBnacteii nnaHuposaHusa. Takke dopmupyeTca obbeauHeHHan uHdopmaums (Hanpumep, MBOM-
BXOZHbIE JaHHbIE), koTopas ByaeT UCNONb30BaTLCH B PaMKaX COOTBETCTBYIOLLMX (DYHKLIMIA NNaHUPOBaHUS.
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[e]e)

NUMBER:
Model level 3

NODE: TITLE: Assembly planning

A2.2

Necessary resources — Heobxoammble pecypcbl; Modifications — mopgudukauum; Shift models — mogenn pabounx cmeH; Planned number of pieces — nnaHoBoe uucno getaneii; Product
structure (EBOM) — cTtpyktypa nsgenua (EBOM); Other requirements — gpyrue tpeboBaHus; Mfg. times — BpemeHa npoussoacTsa; Time data per product — cuctema HOpMaTBOB BpeMeHU
Ha ogHo m3genve; Detailed linking concept — getanbHas koHuenuus ceasel; Adjusted planning scenario — ckoppekTMpoBaHHble cLeHapuy nnaHupoBaHus; Concept planning during assembly
planning — koHuenTyanbHOe M/aHnpoBaHVe B pamkax naaHupoBaHus cbopku; Precedence graph — rpad npeglwecTtsoBaHus; Est. assy, time per product — pacueTHoe Bpemsi CO0pKM OAHO-
ro nsgenus; Several assy, planning concepts — HecKonbKO KOHUeNuuii nnaHmpoBaHus cbopkm; Assy, cost ranking — paHxupoBaHue 3atpart Ha cbopky; Methodic support — meToguyeckas
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noaAepxka, Rough planning during assembly planning — npeasapuTenbHoe (3ckusHoe) nnaHuposaHue c6opku; Allocated assy. resourc-
es — pacripefieneHHble pecypckl Ha coopky; First assy. cost calculation — nepeuuHBIN pacueT 3aTpaT Ha cbopky; Assembly process
time — unknbl cbopku; Assembly plan — nnaH cbopku; Detailed planning during assembly planning — aeTanebHoe nnaHuposaHue c6opku;
Change request — 3anpoc Ha BHeceHue uameHeHui; Decisions request — 3anpoc Ha NpUHATUE pelueHuit; Assembly concepts — KOH-
Lenuun c6opku; MBOM-input — MBOM-BxoaHble AaHHble; Resources — pecypebl; Detailed linking concept — getanbHas koHuenums
cBAsell; Ergonomics validation — sproHomuyeckas Banugaums; Assy. times — uuknel c6opku; Costs — 3aTpatsl; Node: A2.2 — npouecc:
A2.2; Title: Assembly planning — HaumeHoBaHue: MNNaHuposaHue npouecca c6opku; Number: Model level 3 — Homep: YpoBeHb 3 Mogenu

PucyHok 10 — CTpyKTypa nnaHupoBaHus npouecca cbopku Ha ypoBHe 3 Mogenu

4.2.2.1 O606weHHas cTpykTypa npouecca A2.2.1 (ypoBeHb 4 Moaenu)

AHanoru4HO NPou3BOACTBEHHON 06NAcTH, KOHUENTyanbHOE NnaHupoBaHue (B pamkax nnaHMpoBaHus
npouecca cOopKU CM. PUCYHOK 11) HyKAaeTca B CBA3M Mexay PYHKUMAMKM NnaHupoBaHus ans cbopa Heoo-
XOAUMOW MHpopmaumu, KOTopas NPeAOCTaBNAETCA B KAYE€CTBE PE3ynbTaToB BbINOSIHEHUA NPeABapUTENbHLIX
MEPONPUATUI NO NANAHUPOBAHUIO U NOATOTOBKE €€ B NONE3HON U KOHCONUAUPOBAHHOW hopMe Ans Co3aaHusa
nepBbIX KOHUENUUIi NNAaHUPOBAaHMA NPOLIECCOB COOPKN.

C 0AHOM CTOPOHbLI, BXOAHBIE AAHHbLIE ANA NAAHUPOBAHUA NPOLIECCOB cOOPKM coaepxat uHdopmaumio,
nosy4yaemyio OT NPOEKTHOro noapasaeneHusa (NPOEKTHOro otaena). MpumepoM 3TOro MOryT CRYXUTb AAHHbIE,
obbeanHsaemble B EBOM-Begomoctu (npouecc A2.2.1.1). C aApyroi CTOPOHbI, HA 3Tane NNaHUPOBAHUS KOH-
uenuun (npouecc A2.2.1.2) AnA COCTaBNEHUA OCHOBHOIO NPOM3BOACTBEHHOTO NnaHa-rpacpuka HeoGxoanmo
NpUHUMAaTb BO BHUMaHue 6a30Bble AaHHbIE, HANPUMEP NNAaHUPyeMbINi 0GbeM aeTanen, Moagenb U3MEHEHWI, a
TaKKe PECYPChbl N TEXHONOMMU, UMEIOLLIMECS B PACNIOPSIKEHUN KOHKPETHO KOMNnaHuu. MNpu NnaHupoBaHUmM KOH-
uenuun coaepxanne (KOHTEHT) paboT No NPoM3BOACTBY TaKKe crieayer NoApa3fensaTb Ha AUCKPETHLIE U ca-
MOAOCTaTOYHbIE NPOM3BOACTBEHHBIE MeponpuAaTus. MNoaobHoe nogpasaeneHne mMeponpusaTUin 40mkHo obe-
cneynBaTh Nocneayiouiee UCnonb30BaHUe Takux METOA0B, KaK, Hanpumep, MeToa rpaca npeaLecTBOBaHUA U
aHanormyHele eMy metogel. Takum o6pasom, EBOM-BegomMocTb (Mnu cooTeeTcTayowas BOM-BeaoMoCTb) Ha
nepBoM dTane noapasAensioTCa Ha 3HAYMMbIE INEMEHTLI, @ Ha BTOPOM 3Tane onpeaensaioTca aTankl Nnpeasa-
pUTENbHOTO (3CKM3HOIO) NpoLIecca, KOTOPbIE YacTo NPUHUMAIOT hopMy NepedHs (cnucka cGopoYHbIX onepa-
yun). NMytem o6beanMHEHUA nNnaHupyemoro o6vema getanein ¢ MoaensaMu pabounx CMEeH MOXET BbIMUCHATb-
€A pacyeTHoe Bpems COOpKM Kaxaoro euaa npoaykumn. MNocne saBepLueHns 3Toro srana paspabarbiBaerca
nepBoHaYanbHbIl NpeaBapuTEnbHbIN (3CKM3HbLIN) rpad npealiecTsoBaHus. Cnucok cOoOpoYHbIX onepauuii u
pacyeTHoe BpeMsi COOPKM, NpUX0AsLIEecsl HA KaXabl BUA NPOAYKLUUU, UCNONb3YIOTCS HA 3TOM 3arane (npo-
uecc A2.2.1.3). MNepBble NpegBapuTenbHble (3CKU3HbIE) KOHLEMNLMKM, KOTOPbIE Y)KE COAEPXaT OPUEHTUPOBOY-
HOEe KONMMYeCTBO paboumx cTaHuuil 1 TpebGyeMoro nepcoHana, pasBuTME KOTOPbIX NpeacTaBnsier coboii veT-
BEPTYIO NPOU3BOACTBEHHYIO AEATENBHOCTb NPW NIAHMPOBAHMK NpoLiecca COOPKU Ha JTane KOHLENTyanbHOro
nnaHuposanua (npouecc A2.2.1.4). Cnegyowmm 3TanomM CTaHOBUTCA NOMy4YeHUE OLEHKM 3arpart (npouecc
A2.2.1.5), ana 4yero Heob6Xo0AUMO NPUHUMAaThL BO BHUMaHWE pasnuyHble, paHee paspaboTaHHble KOHLEeNUuu,
pacyeTHoe Bpems COOPKM Ka)xaoro BuAa NpoAYyKLMM U pacLUMPEHHBIA CNUCOK COOPOYHbLIX OnepaLmii, KOTOPbIN
OOIDKEH coAepkaTb AONOSIHUTENBHYIO MHPOPMaUMIO CO CpaBHEHNEM OLIEHOK, MOSIyHYEHHbIX B APYrMX npoek-
Tax. ToT hakT, 4TO oLeHKa 3aTpaT anAeTcsa PUKCMPOBAHHOW YaCTblO aTana KOHLENTyanbHOro NylaHMpPOBaHUA,
yCMNMBAET NOHMMAaHWE acnekToB, CBA3AHHLIX C 3aTparamu (4Ns NNaHMPOBLLMKA) M NO3BONSIET BECTU NOCTOSIH-
HbIi MOHUTOPUHT 3aTpaT Ha cBopky. Onepauusi N0 POPMUPOBAHUIO 3aTPAT YACTO MPOSACHSAET NIAHUPOBLUUKY
HeMnpo3paYvHyio CTPYKTYpPY 3aTpaTt Ha NPOAYKLMIO, 8 MEPBNYHASA OLIEHKA OTHOCUTENBHBIX 3aTPAT MOXET BbINOr-
HATBCS HA OCHOBE PaHee MONyYEHHbIX 3HAYEHMIA. 3aKMIOYUTENbHBIA 9Tan KOHLUENTYanbHOro MiaHMpOBaHUS
COCTOUT B BbIOOpE MeXAy HECKONbKUMU KOHLENUUAMU NNaHMpoBaHus npouecca cbopku (npouecc A2.2.1.6).
PaHee npoBeaeHHOE paHXMpOBaHUE 3aTpaT AAeT XOPOLLYIO OCHOBY ANSA NPUHATUS PELUEHUS OTHOCUTENLHO
3TOro BhIbOpA.

Heckonbko KOHUENUMIA npouecca cOopku, rpad npeaLlecTBOBaHUS, paHXXMpoBaHue 3aTpar Ha cOopky
n pacyeTHoe Bpemsi COOPKM ANs KaXXaoro Buaa nNpoAyKUuuM Ha sTane KOHLUENTyanbHOro NinaHMpoBaHus npea-
CTaBNSOT cOOON KOHEYHbIV pe3ynbTaT, KOTOPbI NnepeaaeTca Ha atan npeaBapuTenbHOro (9CKM3HOro) nnaxu-
poBaHusA (B paMKax nrnaHupoBaHus npouecca cOopKu).

19



° Modifications

Product structure (EBOM)
7~__
Divide EBOM A
in several parts y
A2211

Prerequisite

Planned number of pieces

Shiftmodels preliminary time data Develop the
A2.2.1.2 precedence Precedence graph
graph T >
A2.2.13 - Ext assy,
Develop operation list
the assy.
concepts i
; f A2.2.1.4
Assy, operation list .
LLILLL .
I
Estimate
> relative & Assy, cost ranking
assy, costs
Several assy.
- > A2.2.15
Choose LLplanning
preferred & concepts
assembling
. concepts
Alternative assy, A2.216
concepts
Methodic support
NODE TITLE: Concept planning during assembly planning NUMBER:
Model level 4
A2.2.1

Necessary

resources
seperated

EBOM
v t

Define approximate
work contents with

Est assy, time
per product

Modifications — mogudukaummn; Product structure (EBOM) — cTpyktypa nsgenus (EBOM); Other requirements — gpyrue Tpe6osanus; Planned number of pieces — nnaHosoe uucno ge-
Tanen; Shift models — mogenn paboumx cmeH; Dividing EBOM in several parts — pasgeneHme EBOM Ha Heckonbko 4yacTeli; Seperated EBOM — pasgeneHHblin EBOM-cocTaB; Defining
approximate work contents with preliminary time data — onpegeneHve npumepHOro cogepxaHus paboT C UCNOb30BaHMEM MNpeABapuTe/bHbIX BPEMEHHbIX OLeHok; Necessary resources
— Heobxoaumble pecypchl; Developing the precedence graph — paspa6oTka rpacda npeglwiecTsoBaHus paboT; Assy, operation list — nepeueHb c60poyHbIX onepauuii; Developing the assy,
concepts — paspaboTka koHuenuuii cbopkn; Ext. assy, operation list — nepeyeHb BHeLWHMX C60POYHBLIX paboT; Estimating relative assy, costs — oOLeHKka OTHOCUTE/IbHbIX 3aTpaTt Ha COOopKy;
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Alternativ e assy. concepts — ansTrepHaTuBHbIe KoHLenuun cBopkiu; Choosing preferred assembling concepts — BbIGop onTUManbHbIX
KOHLenLmin coopku; Est. assy. time per product — pacyeTHoe BpeMsA c6opku Ha ogHo nsaenue; Precedence graph — rpad npegLuecTso-
BaHus; Assy. cost ranking — paHxupoBaHue 3aTpaT Ha copky; Several assy. planning concepts — Heckosbko KOHLeNLWii NNaHnpoBaHus
c6opku; Methodic support — meToguueckas noaaepxka; Node: A2.2.1 — npouecc: A2.2.1; Title: Concept planning during assembly plan-
ning — HaumeHoBaHue: KoHLenTyanbHoe nnaHuposaHne (B paMkax nrnaHnposaHusa npolecca coopku); Number: Model level 4 — Homep:
YpoBeHb 4 Mogenu

PucyHok 11 — CTpykTypa npoLiecca KOHLUENTYansHoro NnaHnpoBaHus (B pamkax nnaHupoBaHus npoliecca cGopku) Ha
ypoBHe 4 mogenu

4.2.2.2 O606Lu1eHHas CTpyKTypa npouecca A2.2.2 (ypoBEHb 4 moaenu)

Mpu npoBeeHUn NpeaBapUTENLHOTO (SCKU3HOMO) NNAHMPOBAHUA PE3YNbLTAaThl, NONYYEHHbIE HA pa3nny-
HbIX 3Tanax NnaHupoBaHus, OyayT nepecmMaTpuBaThCs, M afanTUpPOBaTLCA COTMAaCHO PUCYHKY 12.

Heobxoaumo paccMOTPETb BOMPOC O CTPYKTYPUPOBAHHONW npeasaputensHoi EBOM-segomocTtu, a
TaKke NpubnuanTensHble ONpeaeneHus NPOU3BOACTBEHHbIX 3TANoB U NMMHENHYI0 Moaens. Mpu HeoBxoanmo-
CTU, KOHLENTyanbHbI€ NaHbl MOTYT KOpPeKTUpoBaTbcs (npouecc A2.2.2.1). Heckonbko KOHUenuuin cOopku
O0BHOBNAIOTCA, HA4YMHAA C Jrana KOHUENTyarnbHOro nnaHupoBaHusa u gopmuposaHus EBOM-BegomocTu, u
MCMONb3YIOTCA AN geTanu3ayum npoueccoB c6opku. Mo aToi npuymHe nepeble NPUBNU3UTENbHbIE BPEMEH-
Hble AaHHble ANA KaKA0ro Buaa NPoAykUUK, NpeaocTaBnsieMble OrpaHUYeHusiMm 6onee BbICOKOTO YPOBHS,
U pacvyeTHOEe BpeMs COOpPKM ANA Kaxkaoro Buaa npoaykumu, 6yayT UCMONbL30BATLCA AN ONpeaeneHus Tex-
HONOrMYECcKoro BpeMeHun coopku (npouecc A2.2.2.2). AHaNOrMyYHoO NpoLeccy NpeaBapuTenbHOro (3CKM3HOrO)
NpOon3BOACTBEHHOIO NNaHWPOBAHWUSA NPOAOIMKUTENBHOCTU LIMKIOB U3rOTOBNEHUSI MOTYT paccMaTpuBaTbCs Ans
Jetanusauuu BpeMeHu npouecca coopku. MNpu 3TOM ypoBeEHb AeTanusaumn BpeMeHu npouecca c6opku no-
3BOMSAET pacc4UTbiBaTh TPEBOBAHUA K NPOM3BOAUTENBHOCTH, CBSAA3AHHbIE C TEXHOMOrnen. Mpu paccMoTpeHun
3TUX NNaHupyemblx TpeboBaHWN BaXKHO MOMHUTb, YTO Ha 3Tane npeaBapuTEnNbHOTO (3CKM3HOM0) NNaHUPOBaHUSA
JOMNYCKaeTCA TOMbKO MiaHMpoBaHWe pecypcoB, CBA3AHHbIX C TeXHONornamMmu (npoueccol A2.2.2.3 n A2.2.2.4).
HetanbHoe onpeaeneHve akTU4ecKoro pacnpeaeneHus cOopoUHbIX MOLLHOCTEN TaKkke NpeanpuHMMAaeTca
npu npegsapuTenbHOM nnaHupoBaHuu (npouecc A2.2.2.5), OCHOBOI KOTOPOFO ABMAETCA KOHKPETHbLIN npo-
Lecc 06paboTku 3aKa30B M €ro CBsA3b C PA3NUYHLIMK CLEHAPUSIMU NIIAHUPOBAHUSA HOMEHKNATYPbl NPOAYKLMK.
Mocne 3Toro MOXHO WCMONb30BaTh KOHUENUUU cOOpKM, OTHOCALLMEC K HE0DXoAUMBIM pecypcaM U nnaHam
no coopke. Mo aHanoruu ¢ NPOLIECCOM NpPeABapUTENIbHOTO (3CKU3HOTO) NNaHUPOBaHUs (B paMKax npov3Boa-
CTBEHHOTO MaHWPOBAaHKS) KOHLENLUMKU COOPKN MOXHO aAanTUpOBaTh B OTHOLLEHWUU APYroii NPOU3BOAHON NPO-
aykumu (npouecc A2.2.2.6). 3TN U3MEHEHMA MOTYT BNUATbL Ha pasnu4Hble 06NacTu NNaHMPOBaHUS, a TaKkkKe Ha
[eATenbHOCTb HA NPOTSXEHUMN BCEro XXU3HEHHOTO Luukna. 3anpoc Ha BHECEHWE U3MEHEHUN, UHULIMUPYEMBIV
npeasapuTenbHbIM NNaHWpoBaHuem, GyaeT NPUBOAUTDL K NPUHATUIO peLleHusl u3 bornee BbICOKOTO YPOBHS MO-
cne U3MeHeHus 3akasa unu Mmoaudpukauum.
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Modifications — mogudmkauun; Product structure (EBOM) — cTpykTypa mn3genusa (EBOM); Several assy, planning concepts — HeCKo/bKO KOHUEeNUWin nnaHupoBaHus coopku; Other require-
ments — apyrue TpebosaHusa; Mfg. times — uuknbl n3rotoeneHus; Time data per product — cuctema HopmMaTUBOB BPEMEHU Ha OfHO u3genue; Est. assy, time per product — pacueTHoe Bpems
cbopkn Ha ogHo uspenue; Detailed linking concept — geTanbHas koHuenuusa cBsizeil; Precedence graph — rpady npeawecTtsoBaHusi; Assy, cost ranking — paHxupoBaHue 3aTtpaT Ha COOpKy;
Methodic support — mMeToanyeckaa noggepxka; Adjusting assy, concept plans to new premises or product derivatives — cKOppeKkTUpOBaHHble KOHLeNTya/lbHble NiaHbl COOPKU AN HOBbIX
nomeLleHnii 1 mogudpmkaunii npgenuii; EBOM with consideration of product derivatives — EBOM c yyeTom moaudpmkaunii nsgenunii; Updated assy, concepts — 06GHOB/IEHHbIE KOHLENUUn
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c6opku; Necessary resources — Heobxoaumble pecypcbl; Detailing the assy. process steps and work contents — getanusauus stanos 8
npouecce c6opkun n coaepxanua padot; Planning the required assy. capacity — nnaHuposaHne TpebyeMbix MPOU3BOACTBEHHBIX MOLLHO-
cTel; Ext. assy. concepts — koHUenuuu BHelLHel c6opku; Planning assy. machines, facilities and equipment — nnaHupoBaHue CTaHKoOB,
NPOW3BOACTBEHHLIX NOMeLLeHUI u oGopyaoBaHna AnAa cbopkm; Required resources — TpeGyemble pecypcbl; Planning and allocating the
assy. resources to process steps — nnaHuposBaHue U pacrnpejeneHne pecypcos rno aranam npouecca coopku; Assembly plans — nnaHel
c6opku; Developing other assy. concepts for new product derivatives — paspaGoTka Apyrux KoHUenLui c6opkn AN HOBLIX MoAUdUKaLWiA
nagenuin; Change request — 3anpoc Ha BHeceHWe uameHeHwuit; Assembly process time — yuknbl c6opku; First assy. cost calculation —
nepBUYHBLIN pacyeT 3aTpaT Ha coopky; Assembly concepts — koHLienuun cGopku; Allocated assy. resources — pacnpeaeneHHble pecypchbl
Ha cBopky; Assembly plan — nnaH c6opku; Decisions request — sanpoc Ha npuHaTHe pewwennii; Node: A2.2.2 — npouecc: A2.2.2; Title:
Rough planning during assembly planning — HaumeHoBaHue: peaBapuTeNbHOE (3CKU3HOE) NNAHNPOBaHWE (B paMKax NNaHUPOBaHWUA
npouecca c6opkun); Number: Model level 4 — Homep: YpoBeHb 4 moaenu

PucyHok 12 — CTpykTypa npouecca npefBapuUTeribHOro (3CKM3HOro) NNaHMpoBaHua (B paMKax NnaHMpoBaHUA npouecca
cbopku) Ha ypoBHe 4 moaenu

4.2.2.3 O606weHHan cTpykTypa npouecca A2.2.3 (ypoBeHb 4 MOoaenu)

MpumMmevyaHnune — [nA nonyvyeHus nogpobHon UHGopMaLUn 0 MeXOBNACTHOM YKpYNHEHWUU MHDOPMaLUK OT-
HOCUTENBHO NNAHUPOBAHWUS CM. NpUNoXeHne A.

B xoae agetanbHOro nnaHmposaHus 6onee nogpoGHO onpeaenaoT obwme npouecchl U pasbuBaloT Ux Ha
NPOU3BOACTBEHHBIE MEPONPUATUA B COOTBETCTBUM C MMIAHOM COOPKU ANA BbIOPAHHBIX CKOPPEKTUPOBAHHBIX
cueHapueB nNnaHUpoBaHMA (CM. pUCyHok 13).

Jetanusaums AOCTUraeTca 3a CHET COBEPLUEHCTBOBAHUA U aganTtauuu nnaHa cbopku, Hanpumep Ans
OLIEHKU 3PrOHOMUYHOCTHU U TpeBoBaHMii K Npou3BOACTBY U T. 4. (npouecc A2.2.3.1). OnucaHne nnaHMpoBaHUA
npouecca c6opkn NMO3BONAET AeTanbHO NNAHMPOBaTL UHAMBUAYANbHbIE paboune pecypchbl 1 000pyaoBaHUe
(npoueccbiA2.2.3.2 1A2.2.3.3). MnaHupoBaHue nocne 3Toro OyaeT BKIOYaTh YETKOE pacnpeseneHme CTaHKoB,
NPON3BOACTBEHHbIX COOPYXEHUI n obopyaosaHua (npouecc A2.2.3.4). B cBs3u ¢ ysenuyeHueM obbema noj-
pPOBHOI MHGOpPMaLMK O pecypcax U UX UCNONb30BAHMK, a TAKXKE O PA3NMYHbIX KOHLIENLUAX COOPKM NNaHWpPOB-
LMK NPOM3BOACTBA Tenepb ByaeT cnocobeH BbINONHATL NpeABapUTESbHbIA pacyeT 3aTpar Ha cOopKy, Hanpu-
Mep, 3aBUCALLMI OT KOHKPETHBIX 3aTpaT, BbIrog u T. 4. (npoueccA2.2.3.5). Ha atane getanbHOro nnaHMpoBaHus
Lenecoo6pasHo, N0 BO3MOXHOCTM, NEPEHECTU CTAaTUYECKUI aHANM3 OLIEHKU 3aTpaT, UCNOSb3yeMblil Ha aTanax
KOHLENTYanbHOro U NpeaBapuTENbHOro (9CKM3HOr0) NMAHUPOBAHUA HA 3Tan pacdera AUHAMUYECKUX 3aTpar.
KoHeuyHbIM pesynsTaTom aToro 6yaeT SBnsATbCs nonyyeHne Haubonee nogpobHOro onucanus sarpar B obwem
npouecce. Opyrue Buabl NPOU3BOACTBEHHON AEATENbLHOCTU, BLINOMHAEMbIE B Npouecce AEeTanbHOro nna-
HUPOBaHWSA, BKNIOYAKOT B ce0dA nnaHnpoBaHUe ynpaBneHUs CUCTEMOW M HACTPONKU MHCTPYMEHTOB (Npouecc
A2.2.3.6). MNocne BbINOMHEHUsI NPOU3BOACTBEHHbIX 3TAMOB MOXHO pa3pabaTtbiBaTb patGoune MHCTPYKUMK (Npo-
uecc A2.2.3.7), BaXHbIM KpUTeprMem Npu CO3AaHUM KOTOPbLIX ABNAETCA ypOBEHb AeTanusaumu. Bo mMHOrux
cny4vasx AetanbHoe nraHMpoBaHWe MO3BONSIET ONpeaensTb OTAENbHbIE YacTu onepaLuui OLIEHKU HA YPOBHE
uHAuBKUAYanbHOW 06paboTku. Hapsigy ¢ BO3MOXHOCTbIO pa3paboTku MHCTPYKUMIA MO JKCMMyatauuu, Takke
BO3MOXHO A€TarlbHOe onpeaerneHue NpoAOIPKUTENBHOCTU LMKNOB COOPKKU U 3aTpaThl HA Hee. [lanbHenwue
pacyeThbl, HaNpPUMep Te, KOTOPbIE HEOOXOAUMBI AN ONNaThl TPYAA COTPYAHWUKOB, BLIMOIMHAIOTCA HA YPOBHE, Ha
koTopom 06pabaTbiBaloTcs OTAeNbHbIE AeTanu. [ins Lenei ux onucaHus B nnaHe cOopku, 9Tu oTaernbHbIe one-
pauum yacto 06beauHAIT B paboune meponpustus. MNoapobHasa nHpopmauma srana nnaHUpPoOBaHUs Npouec-
ca cbopku (pecypchbl, AeTanbHas KOHUEeNnuus cBA3u, MHdopMauua 06 aBToMaTusauumn, NPOAOIKUTENBHOCTH
LMknoB c6opku) 0GbeaunHseTcs B 06beanuHeHHbIX MBOM-BX0AHbIX AaHHbIX. Ha nocnegHemM aTane AeTanbHoro
NNaHWPOBaHUA AOIHKHbI PACCMaTPUBATLCS IPrOHOMUYECKUE aCNEKTbI NIAHUPYEMOTO PELLEHUS] OTHOCUTENBHO
cbopku, Hanpumep Ha COOTBETCTBME MpaBUIlaM MPOEKTUPOBAHUS, CBA3aHHLIM C DE€30MacHOCTLIO (MpoLecc
A2.2.3.8). Ecnu naeHTMhnumpytotcst noTeHUMarnbHbIE yNyylleHUs unu noTpebHOCTL B AECTBUM, TO NpoLece
nnaHupoBaHuA Gyaet NPpoxXoAUTL Yepes APyYryio UTepaumio.

OkoH4YaTenbHbLIMKU pe3ynbTaTaMu Ha sTane AeTanbHOro NAAHMPOBaHMA (B pamKax NraHUupoBaHUsi Npo-
Lecca c6opku) ABMAETCA onpeaerneHne BpemeHu cbopku, 3aTpar, pecypcoB, NoAPOOHOW KOHLENLMM CBA3EH,
a TaKke aproHoMmnyeckas sanuaauusi. Heobxoaumas uHcopmaumsa Oyaer npeaocTaBnaTbCca Ans COOTBET-
cTBylOWEN hyHKUMM NnaHupoBaHusa ansa bopmmpoBaHna MBOM-BeaOMOCTU M CO3aHUA NEPBUYHOIO NNaHa-
rpadmka paboThbl.

23



NODE: TITLE: NUMBER:

Detailed planning during assembl lannin
P g g yp g Model level 4

A2.2.3

Allocated assy, resources — pacnpefeneHne pecypcoB Ha cbopky; Assembly process time — uukn npouecca c6opku; Other requirements — gpyrue Tpe6oBaHus; Assembly plan — nnaH
c6opku; Adjusted planning scenario — ckoppekTUpOoBaHHbIe cueHapuu nnaHupoBaHus; First assy, cost calculation — nepBuuHbIli pacuyeT 3aTpar Ha c6opky; Methodic support — meToanyeckas
nogaepxka; Detaining assy, process steps and work contents — getanbHoe onpefefnieHne 3TanoB B npouecce c60pku 1 cogepxaHmsa c6opouHbix paboT; Detaining the required assy, capacity
— [eTanbHoe onpegesieHne TpebyemMbiXx MPOU3BOACTBEHHBIX BO3MOXHOCTel (MoLHOCTel) ansa coopku; Detaining assy, machines, facilities and equipment — geTtanbHoe onpegeneHne noTpeos-
HOCTW B CTaHKax, nomelleHusax n obopygoBannn ansa céopku; Detaining and allocating the assy, resources to process steps — geTasbHOe onpegeneHne n pacnpegeneHne npon3Bo4CTBEHHbIX
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pecypcoB rno paGounm stanam cbopku; Carrying out a precalculation of assy. costs — npoBeaeHne NpeaBapuTEnbHBIX pacyeToB 3aTpaT Ha
cbopky; Planning of assy. facility control systems, equipment configurations etc. — nnaHnposaHue cucteM NPoU3BOACTBEHHOTO KOHTPONSA,
KoHdurypaumii obopyaosaHus ana cGopku u T. n.; Automation information — uHgopmayma o6 asromatusaumu; Developing assy. work
instructions etc. — paspaboTtka pabounx MHCTPYKLMIA K T. N.; Carrying out an assy. ergonomics inspection — npoeeeHne 3proHOMUYECKON
npoBepkn npu c6opke; Ergonomics validation — aproHomuueckaa sanuaauua; Modifications — mogudukauum; Assy . times — uuknbl
c6opku; Resources — pecypcel; Detailed linking concept — aetanbHan koHUenuua ceasel; MBOM-input — MBOM-BxoaHble AaHHble;
Costs — saTpaThl; * = versioned assembly concept — * = usmeHaemas koHuenuma c6opku; Node: A2.2.3 — npouecc: A2.2.3; Title: De-
tailed planning during assembly planning — HaumeHoBaHWe: fleTanbHOe NNaHMpPOBaHWe (B pamKax MraHUpoBaHuA npouecca cGopku);
Number: Model level 4 — Homep: YpoeeHb 4 Moaenu

PucyHok 13 — CTpyKTypa npouecca AeTanbHOro NNaHMpoBaHna
(B pamkax nnaHupoBaHKUA nNpouecca cbopkun) Ha ypoBHe 4 Mogenu

4.2.3 O6061WeHHan cTpykTypa npouecca A2.3 (ypoBeHb 3 Mogenu)

CnOXHOCTb NNaHWpoBaHUA NPoLiecca MorucTukn Tpebyet MCnonb3oBaHUA LUMPOKOTO CNEKTPa MCXOAHbIX
AaHHbIX U MHdopMaLun. M3MeHeHU UCXOAHBIX AAHHBIX, BO3HUKAIOLLME NpU NNaHUPOBaHUW NPOLIECCOB COOP-
KM, KOMIMOHOBKM W NIAHMPOBAHWUA, OKa3bIBAIOT BAMSIHUE HA NNAHMPOBAHME NPOLECCa NMOTMCTUKU, KAYECTBO
KOTOPOrO B LIENOM MOXET OLIEHUBATLCS1 HA OCHOBE BPEMEHU NOArOTOBKU K BbINYCKY NPOAYKLMU, HAAEXHOCTU
MOCTaBOK U 3aTpaT Ha NOrMCTUKy. B otnuume ot apyrux obnacrei nnaHupoBaHue NpoLecca NMOrMcTUKKU CTPyk-
TYPMPOBAHO C YYETOM JByX CTE€NEHEN 3penoctu. 3tu aAse asbl npeacTaBneHbl Npoueccamu npeasapuTens-
HOro W AeTanbHOro NNaHMpPoBaHWA (CM. PUCYHOK 14).

MnanupoBaHme npouecca NOrMCTUKU NOAAEPKUBAET NMIAHMPOBAHME NPOU3BOACTBA U npoLecca cOopku
noCpeACTBOM OpPraHM3aumm U KOHTPONS TPAHCMOPTMPOBAHUSA, XPaHEHUS, pacnpeaeneHus U cknaampoBaHua
mMarepuanoB U roToBoOW nNpoaykuumn (npouecc A2.3.1), Nn03TOMy NNaHUpOBaHUE MPOLIEcca NOrUCTUKN HYXaa-
eTcd B MHpopMauumn n koopauHauuu ¢ Apyrumum yHKUMAMU nnaHMposaHus. Takaa uHdopmauus, Kak, Ha-
npumep, rpad npeaLlecTBOBaHUs!, U Takasa 6a3oBas NpOM3BOACTBEHHAs MHopMaLus, kak moaenu paboumx
CMEH, NpeaycMOTpeHbl Ans PyHKUMIA NIIAHMPOBAHUA U NPUBOAAT K CO34AaHUIO KOHLENUMM normctukn. Hako-
HeL, AeTanbHOoe NNaHMpoOBaHUE NO3BONSAET OLEHMBATL KOHLIENLMIO BHYTPEHHEN NOTUCTUKM (npouecc A2.3.2),
KoTopasi npeacrasnsier co60i KOHLUENUMIO OpraHM3aLMmM NOrMCTUYECKON AeATENbHOCTU, Heobxoaumylo ans
M3TOTOBMEHUS 3annaHMpoBaHHOr0 obbema npoaykuuu. [letanbHoe NnaHMpOBaHUE CBA3LIBAET TaKylo Aes-
TENbHOCTb B 00MacTu 3aKynok, kak MapKETUHIOBLIE UCCNEA0BaHUS, NNTAHMPOBaHNE NOTPEeOHOCTEN, NPUHATHE
peLUeHuii 0 NPOU3BOACTBE UIM 3aKyMKe NPOAYKLMKM, MEHEAXMEHT NOCTaBLUMKOB, BbiAA4a U KOHTPOSb 3aKa3oB
(noructrka 3aKkynok), ¢ Takoi AeATENbLHOCTLIO N0 pacnpeaeneHnto, kak o6paboTka 3akas3os, CKNaanpPOBaHNE U
TpaHCrnopTMpoBaHue (pacnpegenurenbHasa Nnorncruka). Mo aTon NpuYMHe KOHUENLUMA BHYTPEHHEN NOrMcTuku
JOIMKHA MPUHMMATh BO BHUMAHMWE 33/1aHHble CLEHApUM NNAHWPOBaHWA U KOHUEeNuuu Apyrux obnacren nna-
HUPOBAaHUSA.
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Internal logistics concept — koHUenuusa BHyTpeHHel noructukn; Node: A2.3 — npouecc: A2.3; Title: Logistics planning — HanmeHoBaHme:
[naHuposaHue npouecca nornctukn; Number: Model level 3 — Homep: YpoBeHb 3 Mogenu

PucyHok 14 — CTpykTypa nnaHWpoBaHUs npoLecca NOorMcTUkA Ans MOAenu ypoBHs 3

4.2.3.1 O6obLieHHas cTpykTypa npouecca A2.3.1 (ypoBEHb 4 Mmoaenu)

MNpeaBapuTencHoe (SCKM3HOE) NnaHMpoBaHue (B pamkax ninaHupoBaHMA npouecca NOrmcTukKU, CM. pu-
CYHOK 15) conpoBoxaaert atan KOHLEeNnTyanbHOro NiaHUupoBaHUs APYrux OCHOBHbIX 06nacTei n ucnonsb3yer
MMEIOLLYIOCA MHPOPMALMIO NIaHUPOBaHNUS ANs pa3paboTkn KOHUEeNnuuu NPou3BOACTBEHHON NOTMCTUKN.

o aToi npuumMHe NnaHMpoBaHUe npouecca NorucTuku TpedbyeT rpada npeaLuecTBOBaHUS, MOAENU pa-
00ouMX CMEH, 3annaHupOBaHHOIO Yucna Aetanei, obbema napTum U PacHETHLIX 3HAYEHUI MPOAOIKUTENb-
HOCTM UMKnoB. Bnarogaps B3anM0O3aBMCMMOCTSAM PELUEHUS MO NOCTABKE U XPaHEHWUIO NPOAYKLWUM HE MOryT
nPpUHMMaTbCA NO OTAEJNIbHOCTH. PeLueva, KacloLmneca nocCtaBku, Xapakrepusyror CTpaTternio nocrtaBkn OT-
AenbHbIX AeTanen, Moaynen Unu roToBON NPOAYKLUMK, YTO TakKe OKa3blBaeT BNUSAHUE Ha COOPKY U co3aaHue
NpPOU3BOACTBEHHbIX pecypcoB (npouecc A2.3.1.1). MogobHoe opraHM3auMOHHO-TEXHUYECKOe obecneyeHune
MOXET BbINONHATLCA, HaNpPUMep, C NOMOLLbID CynepMapKeToB, ABOWHLIX KOHTENHEPOB, METOAA NOCneno-
BaTenbHOW NOCTABKM M Ap., NO3TOMY 60MbLUAA YaCTb BXOAHbIX AAHHBLIX ANS NPeaABapUTENbHOMO (3CKM3HOI0)
NNaHNPOBaHUA MOXKET UCNONb30BATLCA ANA pPa3BUTUA KOHL[eI'IL[I/IVI nocraBku. PeLlieHns OTHOCUTENBHO XpaHe-
HWSA, HA0BOPOT, OTHOCATCA K TOYHOMY BbIOOPY TPAHCMOPTHBIX KOHTEWHEPOB, HaNnpumep GNUCTEpPHON YNaKoBKH,
peLlleTyaTbiX ALWMKOB UM KOHTEMHEPOB Ans Menkux getanein (npouecc A2.3.1.2). CoobpaxkeHusa o dopme
KOHTeNHepa, ero o6beMe u NpocToTe obpaLleHns, NPUHUMaeMble BO BHUMaHUe Nnpu ero Bbibope, okasbiBaloT
HEeMNoCPeaCTBEHHOE BIUSIHWUE HA CYLLECTBYIOLLME BO3MOXKHOCTM BbiOOpa. B LIeHTpe BHUMaHKUS npu pazpaboTke
KOHLenuun BeiGopa Tuna KOHTENHepa 0Ka3blBalOTCS NpobnemMbl XpaHEeHN U CKNagupoBaHUA MaTepuarnos, u
HaobopoT, B LUEHTPE BHUMAHUSA NpPobneM AOCTaBKM NPOAYKUMM OKA3bIBAKOTCA TPAHCMOPTHbIE acnekTbl. Ons
oBecneyeHus npuemMnemMon NormcTUuKKM NOTpedyTCA peLLIeHUst U B YacTW MNOCTABOK, U B YaCTU KOHTENHEPOB.
Kak y>xe ynoMmumHanocb BblLL€, 3TW ABa NPOU3BOACTBEHHbIX NPOLECcCa He AOSMKHbI BbINOMHATLCA NOCNeaoBa-
TenbHO. B kayecTBe KOHEYHOTO pesynbsrara npeaBapuTesibHOro (3CKM3HOTO) nraHupoBaHus Oyaet obecneyu-
BaTbCA COYETaHMUE KOHLENUMIA NOCTaBKN U BbIBOpa TMNa KOHTENHepa.
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Model level 4

Modifications — moaudukaummn; Precedence graph — rpad npegwecTtsoBaHus; Cycle times — npogomkmtensHocTn umknos; Planned number of pieces — nnaHoBoe uucno getanen;
Shift models — mopenu paboumx cmeH; Other requirements (Lot size) — gpyrue Tpe6oBaHus (O6bem napTtun); Methodic support — meToguudeckas noggepxka; Developing the delivery
concepts — pa3paboTka KoHuenuuii noctasku; Delivery concepts — koHuenuun noctaBku; Developing the container concepts — pa3spaboTka KoHLUenuuii kKoHTeliHepoB; Container concepts
— KOHUenuuu KoHTelHepoB; Providing delivery and container concepts — pa3paboTka KOHLenNuuMii NocTaBku 1 KOHTeliHepoB; Logistics concepts — koHuenuuu noructuku; Decisions request
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— 3anpoc Ha npuHATUWe pelueHuii; Node: A2.3.1 — npouecc: A2.3.1; Title: Rough planning during logistics planning — HaumeHoBa-
Hue: MNpeaBapuTenbHoe (3CkU3HOE) MnaHMpoBaHWe (B paMKkax nnaHuposaHusa npouecca noructuku); Number: Model level 4 — Homep:
YpoBeHb 4 moaenu

PucyHok 15 — CTpykTypa npefasapuTenbHOro (3CKM3HOro) NiaHupoBaHus
(B pamkax npovecca forucTkK) Ha ypoBHe 4 Mogenu

4.2.3.2 O606LeHHas cTpykTypa npouecca A2.3.2 (ypoBeHb 4 MOaenu)

Sapayein Ha arane AeTanbHOrO NNAaHUPOBaHUA (CM. pUCYHOK 16) siBnsieTca paspaboTka AeTanbHOW
KOHUenuuu noructuku. NMoMumo BCero npoyero, oHa OyaeT Bknovarb B cebs MHGOpMaLMIO OTHOCUTENBLHO
TPaHCMOPTUPOBAHUA KOHTEWHEPOB A0 MeCTa MPOM3BOACTBA M 0OparHO, MHGOPMALMIO O BPEMEHM LIMKNA,
paspaboTaHHble MoAenu paboumx CMeH, a Takke MH(OpPMaLUMIO O AETansx, KOTOPble TPAHCMOPTUPYIOTCA B
KOHTEerHepax u obLiem yucne aetanen, KOTopbie Obinu B AEWCTBUTENBLHOCTU TPAHCMOPTUPOBAHbLI. 3Ty WUH-
cdopmanuio HeobxoaMMO pacCcMaTPUBATL B KAYECTBE OCHOBHBIX BXOZHbIX JaHHbIX ANsi ONpeaeneHus onTumu-
3MPOBAHHOM KOHLIENLMM NMOCTABKU U €TanbHONW KOHLENUUM BbIOOpa TMNa KOHTENHEPA.

B xoae AetanbHOro nnaHMpoOBaHUS npouecca NOrUCTUKM aKUEHT AOSMKEeH AenatbCA Ha NOHUMaHUK
B3aMMO/EACTBUIA, KOTOPbIE AENCTBUTENBLHO CYLLECTBYIOT B CROXHBLIX NPOU3BOACTBEHHbIX CETAX. B HacToA-
Liee Bpems CylecTByeT Bce Oonee yBenuuMBAIOLLMIACA 06bEeM METOA0NO0rM4eckon NoaaepX KU 3aToro Tuna
CUCTEMHOW 3KCNepTusbl, KOTopas NPUHUMAaET POpMy 3HAHWII OTHOCUTENBLHO B3aUMOAEWNCTBUIA M B3aMMO3a-
BMCHMOCTEN MEXAY pa3nuyYHbIMKU noacuctemamun. Hanbonee pacnpocTpaHeHHbIn TUN NOAAEPXKKN CBA3AH CO
CTaHAaPTHbIMA METOAAMU MITAHMPOBAHMUSA, HANPUMEP C KAPTUPOBaHWEM NOTOKA CO3A4aHUA NOTPebUTENbLCKON
LIEHHOCTMW, KOTOPbIA NO3BOMAET noryyarb HarnsgHoe U nogaarwleecs nepegade nNpeactaBneHue NOTOKOB
€034aHus NOTPEBUTENBCKON LIEHHOCTU. [oao6HOoe oToBpaXkeHe AOMKHO COMETATLCA C UCNONb30BaHUEM CTa-
TUCTUYECKNX JaHHbIX, NOCTYNAIOLLMX U3 COOPOUHBIX MU NPOU3BOACTBEHHbLIX CUCTEM, HA 6a3e KOTOPbIX MOTYT
nerko MAeHTUULMPOBATLCA KIoYeBble npouecchl (npouecc A2.3.2.1). Mpumepamu kNYEBLIX NPOLECCOB
B NOTOKE CO3JaHMSA LIEHHOCTU SABMAIOTCA T. H. «NPOLECCHI 3a4aHUA PUTMay B NOTOKE CO3AaHUA LIEHHOCTEN, a
TaKkKe «y3kue Mecta» Unu HakonneHue (xpaHeHwe) 3anacos. Kpome Toro, Ha atane AetanbHOro nnaHupoBa-
HWSA npoLecca MOrMCTUKK TaKkke MOXHO obpawaTeCa K UMpoBLIM CPeaCcTBaM U METOAAM, KOTOPbIE NO3BO-
AT nony4ars ewe bonee AeTanbHOe NPEACTaBAEHNE O COOTBETCTBYIOLLUMX B3aUMOOTHOLUEHNAX. TUNNYHBIM
NPMMEpPOM 3TOr0 ABIISAIETCA MOZENUPOBAHME, KOTOpoe YacTo 3(peKTUBHO UCMNONL3YIOT, HANPUMEp, B BUAE
OUCKPETHON CUCTEMbI MaTepuanbHbIX NOTOKOB C LENbI0 Banuaauuu KOHLUEMNLUUM HA dTane AeTanbHoro nna-
HUpoBaHUA (Nepes HayanoM Kakux-nubo peanbHbIX KANUTanbHbIX BrOXEHUIH). C OQHOW CTOPOHbLI, ycunus,
3aTpaynBaeMble Ha BbINONHEHUE COOTBETCTBYIOLLETO MOAENUMPOBAHUS, 0ObIMHO 3HAUUTENbLHO NPEBLILLIAIOT Ta-
KOBbl€ NPW UCNOMb30BaHUN TPAAULIMOHHBLIX METOA0B NNAaHUPOBAHUSA, OAHAKO, C APYrOW CTOPOHbI, NOBLILLAETCA
YPOBEHb MOSYYEHHON MH(OPMALIMU N CTAHOBUTCH BO3MOXHbLIM MHOTOKPaTHOE UCMONb30BaAHME Pe3yribTaToB
nnaHupoBaHuA u moaeneii. Mpu onpeaeneHMn KOHUENUUN BHYTPEHHENW SIOTMCTUKM HEOOX0AMMO y4uTbIBaTbL
BNUAAHWE Pa3NUYHbIX BApUaHTOB (POPMMPOBAHUSA LIENOYKM pabounx CTaHLuiA, KOTOPbIE MOTYT BapbUPOBaTLCSA
OT pa3nuyHbIX Nonyyarenen obpabaTbiBaeMbIX M3AENUi, HaNpUMep B BUAE CTPYKTYP U3 cneuuanbHbiX 06b-
eAUHUTENbHBIX ONOKOB, N A0 PACCMOTPEHUSA PA3NUYHBLIX BAPUAHTOB KOHUENLUUM hopMmpoBaHnsa Npoussoa-
CTBEHHO-TEXHONOrM4Yeckux uenoyek (npouecc A2.3.2.2). YposeHb aAeTanusayum BapmaHTHON KOHUENUUU BHY-
TPeHHEeN NMOrMCTUKU NMO3BONSET PACCUUTLIBATL TPebyeMble NPOM3BOACTBEHHLIE pecypchl (npouecc A2.3.2.3),
a TaKke, HanpuMep, nraHbl-rpaduku paboT No MaTepuanbHO-TEXHUYECKOMY CHabXeHuto (npouecc A2.3.2.4).
Ha paHHOM 9Tane AeTanbHOro NnaHupoBaHus UKCUPYIOTCA BCE napameTpbl, HeobxoaumMble Ana co3aaHus
KOHLENUMN BHYTPEHHEN nornctukn. OCHOBBIBAsACb HAa BbIGPAHHOM CLUEHapuK NNaHUPOBAHNS NOCTABKU U KOH-
Lenuumn BoIOOpa TUNA KOHTENHepa, a Takke Ha TpeboBaHUAX K 3aKynkam Wnu pacnpeaenuTesibHoOW NormMcTu-
ke (K ynpaBneHuto nocraBLUMKaMm1, TPAHCMIOPTUPOBAHMIO U T. A.), Peanu3yeTca opraHu3aLuuoHHas KoHUeNuua
NpOM3BOACTBEHHOM NorucTukm (npouecc A2.3.2.5), kotopas Oyaet npeacTaBnATb KOHEYHbIN pe3ynbrar tana
AeTanbLHOro NIIaHMpoBaHus, Nnorly4aeMblin B pamkax nnaHMpoBaHUsi NpoLecca NOrmcTuKU.
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NUMBER:
Model level 4

Modifications — mogudmkaymm; Other requirements (Requirements of SCM, lot size etc.) — gpyrue TpeboBaHusa (Tpeb6osaHua k SCM, o6bemy naptum u T. n.); Adjusted planning scenario
— CKOppeKTMpOBaHHbIe cleHapuu nnaHmposaHus; Planned number of pieces — nnaHoBoe uucno getaneii; Combined concepts — KOM6UHMpPOBaHHbIE KOHUenuuu; Cycle times — npogomku-
TenbHOCTM LmknoB; Shift models — mogenn pabouunx cmeH; Methodic support — meTogudeckas noggepxka; Optimizing material flow and value stream — onTumusauvs maTepuasnbHbIX NOTO-
KOB 1 NOTOKOB cO3AaHus ueHHocTu; Specifying the container plans — onpegenexHve nnaHoB Ans KOHTelHepoB; planning the required capactity — nnaHupoBaHune Tpebyembix MPOM3BOACTBEH-
HbIX MouHocTel; Create work schedules for logistic — co3gaHune pa6ouunx rpadumkos noructuku; Defining detailed transport and material handling concept and technology — onpegenenune
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[eTanbHol KOHLENLMM TpaHCnopTMpoBaHNA M 06paboTkin MaTepuarios U TexHororun; Optimized delivery concept — onTummanpoBaHHas
KoHUenuma noctasok; Detailed container concept — getanbHas KOHUENUMA ANA KoHTeliHepoB; Internal logistics concept — koHUenums
BHyTPeHHel noructuky; * = versioned internal logistics concept — * = usMeHsemMas KoHUENUMS BHYTpeHHel noructukn; Node: A2.3.2 —
npouecc: A2.3.2; Title: Detailed planning during logistics planning — HaumeHoBaHwue: [eTaneHoe nnaHvposaxue (B paMkax rnnaHuposa-
HWA npouecca nornctukn); Number: Model level 4 — HoMep: YpoBeHb 4 Moaenu

PucyHok 16 — CTpyKTypa AeTanbHOoro nnaHupoBaHus (B paMmkax nnaHMpoBaHus NpoLecca NorucTukA) Ha ypoBHe 4 Mogernu

4.2.4 O6061wWeHHanA CTpyKTypa npouecca A2.4 (ypoBeHb 3 Moaenu)

Ansa rapaHTun ONTUManeHOro pasMeLLeHns NponM3BOACTBEHHBLIX PECYpCOB B paboyeli obnactu nnaHu-
poBaHue npouecca KOMMNOHOBKM JOIMKHO ObiTk TECHO CBAA3@HO C OCTalbHbLIMK 06nacTamMu NNaHMpoBaHuA (CM.
pucyHok 17). Ansi nogo6GHOro ONTUMAanbHOrO NNaHUPOBaHUA AOMKHbLI NPEAOCTaBNATLCA 3HAHMSA U ONbIT, HAKO-
NNeHHble B APYrux oBnacTsx nnaHupoBaHUsA 1 Ha ApYyrux aranax nnaHuposanus. Mpu nnaHMpoBaHMu Npouec-
Ca KOMNOHOBKW AOSMKHbI MCNOMb30BaTLCA KOHLENUUN NIIAHMPOBAHUS, NMPUHSATLIE B APYIMX 00nacTsix, C LUenblo
BbIpabOTKM M geTanu3auum KOHLenuuu KOMNOHOBKM Ha aTanax nnaHupoBaHus.

Mpu oueHke Tpebyembix NPOM3BOACTBEHHBIX MMOLIAAEN CNEeaYeT yYUTbIBaTb PECYPCbl, KOMMYECTBO U
napameTpbl pabounx ctaHumii (npouecc A2.4.1). Kpome TOro, KOMNOHOBKA A0MKHA NPUHUMATb BO BHUMaHUE
pasmepbl 0611acTi, TPAHCNOPTHbIE MapLUPyThl, NOLWAAN AN 3ar0TOBKW MaTepuarnoB U BCMOMOraTeslbHble
nnowaau (Hanpumep, NMowaan Ans yCTaHOBKM CaHUTapHO-TEXHUYECKOro obopyaoBaHus). And MUHUMU3a-
LUM TPaHCNOPTHBIX Pacxo4oB, 4acTo NnaHupyeTcsa paboTa pecypcoemMKoro TpaHcnopTa ¢ Lenbio pa3paboTku
Hanbonee KOPOTKMX MapLUPYTOB TpaHCNopTUpoBaHus. B pesynksrarte atoro obLyas KOMNoHoBka OyaeT npea-
CTaenATb coB6OV COBOKYNHOCTb KOMMOHOBOK NPOU3BOACTBEHHLIX COOPYXXEHUIA, YCTAHOBOK U CUCTEM, KOTOpast
TalkKe AOMKHA YYUTbIBATb HEMPEPLIBHbLIE CBSI3U MeXAy 0bractaMu cOOpKU M NPOU3BOACTBA NPOAYKLUMK (Npo-
ueccA2.4.2). KoHeYHbIM pe3ynsTaTtoM Ha JaHHOM dTane nnaHupoBaHUs SBMSETCA onpeaeneHne KOMNOHOBKM,
BKMOYaLee B ceda TOUHOE, 3aIMKCUPOBAHHOE MPOCTPAHCTBEHHOE PACMONOXEHNE CTAHKOB U MPOM3BOA-
CTBEHHbIX COOPY>XEHMWI, NoAaYvy SHEPruu 1 yTUnu3aLumio BCroMoraTenbHbIX MaTepuarnos (a Takke MapLIpyToB
u obnacteii ytunusauun). B yxxe onpeaeneHHon Ha npeanpusaTUM KOMNOHOBKE CreayeT paccMaTpuBaTh BCE
CYLLECTBYIOLLME CTPYKTYPHbIE OrpaHnYeHus.
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NUMBER:
Model level 3

NODE: TITLE: Layout planning
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Combined concepts — kom6uHUpoBaHHbIe koHuenuuu; Other requirements — gpyrve Tpeb6oBaHus; Precedence graph — rpad npeglectsoBaHusi; Necessary resources — HeobxoavMble
pecypcel; Adjusted planning scenario — ckoppekTUpoBaHHbI cueHapuii nnaHnpoBaHus; Internal logistics concept — koHuenuua BHyTpeHHel noructuku; Detailed linking concept — geTanb-
Has KoHuenuus cesAsei; Methodic support — meToandyeckas noggepxka; Concept planning during layout planning — koHUenTyasbHOe niaHupoBaHue npouecca koMnoHoBkun; Number and
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Ha cueHapuax nnanupoeaHus; First chaining concept — nepBuyHaa koHuenuma opMUpoBaHNA NPOM3BOACTBEHHON Lienouku; Detailed
planning during layout planning — aeTaneHoe nnaHupoBaHue npoLiecca koMnoHoBkM; Modifications — moaudukaumm; Decisions request
— 3anpoc Ha NpUHATHE pellieHuid; Layout concepts — koHUenuum komnoHoBku; Defined layout — onpeaeneHHas komnoHoBka; Node:
A2.4 — npouecc: A2.4; Title: Layout planning — HaumeHoBaHue: MnaHupoBaHue npoLecca koMmnoHoBku; Number: Model level 3 — Ho-
Mep: YpoBeHb 3 Moaenu

PucyHok 17 — CTpyKTypa npolecca NnnaHupoBaH1A KOMNOHOBKU Ha ypoBHE 3 Mogenu

4.2.4.1 O606weHHas cTpykTypa npouecca A2.4.1 (ypoBeHb 4 Moaenu)

Bbicokas creneHb B3aMMO3aBUCMMOCTU MEXAY NNaHWPOBaHWEM MPOW3BOACTBA, npoueccamu cbop-
KA W KOMMOHOBKM Takke OKA3biBAET BMUSAHUE HA KOHUENUUIO NIAaHUPOBAHUS NpoLiecca KOMMOHOBKU
(cM. pucyHok 18).

Takum obpasom, BbIXOAHLIMM NapameTpaMu Npu NnaHupoBaHuu npouecca cbopku (Hanpumep, rpac
NpeaLecTBOBaHUS, TUN M KONMMYECTBO pabounx CTaHuui), onpeaeneHHbIMU C MOMOLLbIO KOHLIENLUUIA NnaHu-
poBaHusA, ABNAIOTCA HENPEPbLIBHO BBOAUMBIE B MPOLIECC KOHUENTYanbHOro NNaHMpoBaHuA napamerpbl. Opu-
€HTUPOBOYHOE KONMYECTBO, TUM M pa3Mepbl pabounx CTaHUMi, 3aBucsALmMe OT BUAA paccMaTpuBaeMoi Npo-
AyKUMK, Taloke SIBNAIOTCS BBOAMMbIMM napamerpamu. [NoMMMo nnaHuMpoBaHus npouecca cOopku Ha aTane
KOHLENTYanbHOro nraHupoBaHusl, HA 3TOM e 3Tane NPOBOAUTCH U NNAHMPOBAHUE NpoLiecca KOMMOHOBKU, C
LieNblO BbISICHEHUS XapakTepa u o6bema TpeboBaHuit K MICXOAHBLIM KoHUenuuaMm (npouecc A2.4.1.1). Mpu atom
0CO0EHHO BaXXHO NPOBECTU NPEABAPUTENBLHYIO OLIEHKY, YTOObI €LLe HA paHHEM 3Tane pacCMOTPETb BOMPOC O
nnaHMpoBaHUK NPoLIEcca KOMMNOHOBKU BO B3aMMOCBSI3M C OCTanNbHbIMKA KOHUENUUAMMU NNAHMPOBAHUA C LIENbIO
KOPPEKTUPOBKU CLEHapua nnaHnpoBaHua. KoHuenuum KOMNOHOBKM B AafnbHENLWeM MOryT pacCMaTpuBaThbCA
B pamKax CTaHAapTHOro npouecca, HanpuMep, OLeHKa 3arpar, YTo HeobxoaMMO U3-3a HANUYUA KOPPENALUUN
Mexay 3arpatamu u TpeboBaHuamMu k pabouemy npocTtpaHcTBy. [locne onpeaeneHus 3TOro NPOCTPaHCTBA
Ans paspaboTaHHbIX KOHUENLMIA CTAHOBATCH NPUEMMNEMbIMU HECKOMBKO KOHUEeNUUi KOMNOHOBKK. Kpome Toro,
KOHEYHbIM PEe3ynbTaToM 3Tana KOHUENTYanbHOro MilaHMPOBAHUS SIBMISIETCH KONUYECTBO M napameTpsl pabo-
4YMX CTaHUMK, a TaKke onpeaeneHue nnowaaen noa ALLUKN.
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NODE: TITLE: Concept planning during layout planning
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Layout concepts — koHuenuuu komnoHoBku; Number and volume of stations — konvMyecTBo 1 napameTpbl pabounx cTaHuuii 1 T. n.; Details for required space — geTtanu Tpebyemoro npo-
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cTpaHcTBa,; Area of the boxes — obnacTb gna Awukos; Node: A2.4.1 — npouecc: A2.4.1; Title: Concept planning during layout planning
— HauMeHoBaHwWe: KoHuenTyaneHoe nNnaHWpoBaHKe (B pamkax nraHnpoBaHus npouecca komnoHoBku); Number: Model level 4 — Homep:
YpoBeHb 4 Mogenu

PucyHok 18 — CTpykTypa npouecca KOHLeNTyasbHOro nnaHMpoBaHus pasmelleHns (B paMKkax nnaHMpoBaHus npouecca
KOMMOHOBKW) Ha ypoBHe 4 Mogenu

4.2.4.2 O6ob6LieHHas cTpykTypa npouecca A2.4.2 (ypoBEHb 4 Mmoaenu)

B xoae npeasapuTenbHOro (3CKM3HOI0) MAaHMPOBAHUSA KOHUEMUMSA KOMMOHOBKM (hOPMUPYETCH Ha OC-
HoBe paspaboTaHHOro rpada npealecTBOBaHus, HEOOX0AMMBIX PECYPCOB, 06NacTh AN ALMKOB, ONMUCAHUN
Tpebyemoro NpOCTPaAHCTBA U KOHLEMLUIA KOMMOHOBKM, MOMYYEHHbIX HA 3Tane KOHLUENTYanbHOro nraHupoBa-
HUSA KOMNOHOBKM (CM. PUCYHOK 19).

CdopmupoBaHHas KOMNOHOBKA XapaKkTepU3yeT AarnbHelLlee pasBuTue OPUEHTUPOBOYHLIX TPEOOBaHMI
K paboyemy NpoOCTPaHCTBY, KOTOPbIE OLEHWBANUCh B KOHLEMNUMAX KOMMOHOBKM Ha 3Tane KOHUEenTyanbHOro
NNaHupoBaHus. 3Ta KOMMNOHOBKA OCHOBBLIBAETCA HA CKOPPEKTUPOBAHHOM CLIEHAPUWU NNaHUPOBAHUS, NOMYyY€EH-
HOM C NOMOLLLIO MEXOBMNAaCTHOrO YKPYNHEeHus. [pu 9TOM CTaHOBATCH U3BECTHBLIMU OPUEHTUPOBOYHbIN 06BbEM
COOPOYHbIX U NPOM3BOACTBEHHBLIX PECYPCOB, MOSTOMY Ha 3Tane npeaBapuTenisHOro (9CKM3HOro) niaHMpoBa-
HUA (A2.4.2.1) MOXHO BbINOMHATH OOBbEMHOE (NMPOCTPAHCTBEHHOE) NIAHWPOBaHNE NpoLuecca KOMMOHOBKU. B
X0A€ 3TON onepauun CTAHOBUTCH BCE Bonee AOCTYNHbIM UCMONb30BAHUE BO3MOXKHOCTEN OTOOpaXeHus uud-
POBbLIX NapamMeTpoB MNIAHWPOBAHUSA, COYETAIOLLEECH C NOAAEPKKON NNaHMPOBAHMSA NYTEM WCMONb30BaHUSA
uanyecknx NPoToTUNOB (HanpuMep, Mogenen n3 KapToHa). Hapsay ¢ NpoCTPaHCTBEHHbLIM NPEACTaBNEHUEM,
HeoBxoaMMO Takke pazpabaTbiBaTb M NEPBUYHbIE KOHLENLUMUW MOCTPOESHUSA LIENOYKUN, KOTOPbIE XapaKTEPU3YoT
peanbHOe OOLLENPUHATOE OTOBPaXKEHWE TEXHOMOMMYECKUX LIenoYek, onpeaeneHHslx B 0bnacrax nnaHupo-
BaHWUsA NpPOLECCOB NMPOU3BOACTBA U COOPKM. Ha OCHOBE 3TUX TEXHOMOrMYECKMX LIEMOYEK TaKKe MPOBOAUTCSA
3aKkpenneHne KOMMOHEHTOB 3a KOHKPETHbIMM 3Tanamu npou3BOACTBA. Ha TeXHONOrmMyeckom ypoBHE Heob-
XOAMMO MPUHSITL peLleHne O TOM, KakuM o6pa3om 3TU KOMMOHEHTbI AOMMKHbI TPAHCNOPTUPOBATLCSA MEXAY
pas3nuyHbIMK pabounmMu MecTamu, a Takke kak aTn paboume mecta AOMKHbI YNOPAA0YUBATLCHA NPU NOTOYHOM
npou3BOACTBE 1 COOPKE, OAHAKO AeTanbHas KOHMUrypauus 9Tor NocneaoBaTenbHOCTU (POPMUPOBAHUS TEX-
HOMOrMYECKMX LENOYEK HEe AOMKHa ONpeaenaTbCa 40 OKOHYaHWA 3Tana AeTanbHOro NnaHMpoBaHUs.

Takum 06pa3om, KOHLENLUA KOMMOHOBKMA, OCHOBaHHAs Ha CLEHapuu NIaHUupoBaHUS U NEPBUYHON KOH-
uenuun opMUPOBAHMA NMPOU3BOACTBEHHO-TEXHOMNOIMYECKUX LIENOYEK, NPeacTaBnsaeT cob0n KOHEYHbIN pe-
3ynbTart Ha arane npeABapuTenbHOro (3CKM3HOr0) NaHMpoBaHus (B paMmkax NnaHMpoBaHUA NpoLecca KoMno-
HOBKMW).
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89

Modifications

Number and volume of stations Vv

Necessary resources Layoutconceptbased on planning scenario

Details for required space

Develop
ofthe layout
Precedence graph concept
Area ofthe boxes Firstchaining concept
Adjusted planning scenario
A2.4.2.1

Methodic support

NUMBER:
Model level 4

NODE: TITLE: Rough planning during layout planning

A2.4.2

Modifications — moaudmkaumm; Number and volume of stations — konnuecTBo u napameTpbl pabounx cTaHumii; Necessary resources — Heobxoaumble pecypchbl; Details for required space
— onucaHua Tpebyemoro npocTpaHcTBa; Precedence graph — rpad npepwectsoBaHus; Area of the boxes — o6nactb gna Awumkos; Adjusted planning scenario — cKoppekTUpOBaHHbIE
cueHapuun nnaHupoBaHus; Methodic support — meToguyeckas nogaepxka; Developing of the layout concept — paspab6oTka KoHuenuuu KOMNoHoBKW; Layout concept based on planning sce-
nario — KOHUenumnsi KOMMNOHOBKM, OCHOBaHHas Ha CLeHapusax naaHupoBaHus; First chaining concept — nepBrYHas KOHUENUNUS MPOM3BOACTBEHHONM Lenoyvku; Node: A2.4.2 — npouecc: A2.4.2;
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Title: Rough planning during layout planning — HaumeHoBaHue: MpefBapuTenbHoe (3CKM3HOE) MNaHupoBaHue (B pamkax NMaHUpoBaHWA
npolecca koMnoHoBkK); Number: Model level 4 — HoMep: YpoBeHb 4 Mogenu

PucyHok 19 — CTpykTypa npolecca NnpeABapuUTensHOro (3CKU3HOMo) NiiaHMpoBaHus (B paMKax NNaHMpoBaHMs npolecca
KOMMOHOBKW) Ha ypoBHe 4 Mogenu

4.2.4.3 O6obuieHHas cTpykrypa npouecca A2.4.3 (ypoBeHb 4 moaenu)

[etanbHOoe nnaHupoBaHue (B paMkax NnaHUPOBaHUS NPOLIECCa KOMMNOHOBKK), NPUBEAEHHOE HA PUCYH-
ke 20, paet npeacraeneHue o6 obLEer KOMNOHOBKE, CoveTalollei B cebe KOMNOHOBKM NPOU3BOACTBEHHbIX
COOPY>XEHUIA, YCTAHOBOK U CUCTEM U MOITOMY YUMTHIBAIOLEN NOCNeAoBaTeNbHbIE CBA3U MEXAy 0bnacrsamm
npon3BoACTBa U COOPKM NPOAYKLMMN.

Ha arane getanbHOro NNaHWPOBAHUA 3aBEPLLAETCA onpeaeneHne NPOCTPaHCTBEHHOTO PacnosioXeHus
BCex pabo4mnx cTaHUMit U NPOU3BOACTBEHHBLIX pecypcoB (npouecc A2.4.3.1). Takke Ha 3TOM 3Tane onpeaens-
€Tcs TOYHOE, (PUKCMPOBAHHOE NPOCTPAHCTBEHHOE PACNONOXKEHNA CTAHKOB U NPOU3BOACTBEHHBIX COOPYXEHUN,
nogaya MOLUHOCTEN U YTUNM3aLumsa BCNOMOraTenbHbIX MaTepuanos (ee MapLupyToB u o0nacten). AHanorm4yHo
CTaTM4eckUuM OrpaHUYEHUsIM, Hanpumep, 00yCMOBMNEHHbIM CYLLECTBYIOLMMU CTPYKTYPHLIMU OFPAHUYEHUSIMU
B CTPOUTENbLCTBE, OrpaHUYeHusi, 00YyCrNOBNEHHbIE NOAAYEN CBETA, ANEKTPUUECTBA, BOALI U AP., HAKNAAbLIBAIOT
OorpaHn4yeHunsa Ha KOMMOHOBKY U TaKKe [OIMKHbl YYUTbIBATbLCA Ha 3Tane 1eTanbHOro nnaHupoBaHus. C ucnonb-
30BaHMEM BCeN 31Ol uMH(opmauumM GopMUPYETCS OKOHUYATENbHAs M 00A3bIBAIOLLIAS KOMMNOHOBKA, KOTOpas
CTaHOBUTCA KOHEYHbIM PE3ynbLTaTOM Ha dTane AeTanbHOro nrnaHuposaHus (npouecc A2.4.3.2).
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Modifications

First chaining concept

Detailed linking concept Define layout

of stations based

Internal logistics concept on process chain

Layout conceptbased on

planning scenario

A2.43.1

. Defined layout
Define layout

of machines
and facilities

Prerequisite (structural restrictions)

A2.43.2

Methodic support *=versioned Iayout concept

NUMBER:
Model level 4

NODE: TITLE: Detailed planning during layout planning

A2.4.3

Modifications — mogudmkaymm; First chaining concept — nepBuyHas KoHUenuusi NpoM3BOACTBEHHON uenoukn; Detailed linking concept — getanbHaa koHuenuusi cesAseid; Internal logistics
concept — KoHUenuus BHyTPeHHen normctukn; Layout concept based on planning scenario — koHUenLMsa KOMMNOHOBKM, OCHOBaHHAas Ha cueHapusax nnaHmposanus; Other requirements (struc-
tural restrictions) — gpyrue Tpe6oBaHusa (CTPYKTYpHble orpaHuyeHuns); Methodic support — MeToanyeckan noggepxka; Defining layout of stations based on process chain — onpepgeneHue
KOMMOHOBKM pabounx cTaHuuii, OCHOBaHHO Ha NMpoM3BOACTBEHHON Lenouyke; Versioned layout concept — n3meHsiemasi koHuenuuss komnoHoBku; Defining layout of machines and facilities
— onpegeneHne KOMMOHOBKU CTaHKOB W MPOM3BOACTBEHHbIX nomelleHuit; Defined layout — onpegeneHHas komnoHoBka; Node: A2.4.3 — npouecc: A2.4.3; Title: Detailed planning during
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layout planning — HauMeHoBaHuWe: [JeTaneHoe nnaHuposaHWe (B paMKax NrnaHMpoBaHWA npolecca koMrnoHoBkm); Number: Model level
4 — Homep: YpoBeHb 4 Moaenu

PucyHok 20 — CTpyKkTypa npoLiecca AeTanbHoro ninaHupoBaHuns (B pamkax ninaHnpoBaHus npoLecca KOMMNOHOBKM) Ha
ypoBHe 4 Mogenu

4.3 ®PYHKUMU, CBA3AHHbIE C NNIAaHUPOBAHUEM

B oTnmn4yme oT OCHOBHOWM 006nacTy NNaHUPOBaHUSA, CTPYKTYpPa CBA3aHHbIX PYHKLMI NAaHMPOBaHUA HE CO-
BMNaJaeT co CTPYKTYPOU OCTarnbHbIX 06nacTeil, 0CHOBaHHbIX HA CTENEHU 3penocTh. BHyTpeHHee 0b6beanuHeHne
BbIXOAHbIX AAHHbIX, HE PAaCCMOTPEHHbIX paHee (PYHKLUIA MIaHWPOBAHMA MPOBOAUTCA B PaMKaxX CBSI3AHHbLIX
YHKUMIA NNIAHUPOBAHUS, KOTOPbIE CMOCOOHLI peann3oBaThk Takue onepauum, kak oobegnHeHme paspaboTaH-
HbIX KOHLIENUMI NMaHUPOBAHUA HA PA3MUYHbLIX 3Tanax NNaHMPOBaHUS UNK N0 3anPoCy Ha NPUHATUE PELLEHUS
B obnactu ynpaeneHus. Jpyrum acnekToM CBA3aHHbIX OYHKLMI MNaHUPOBAHUSA ABNSETCA yNpaBneHme npons-
BOJCTBEHHbLIM MPOLECCOM, KOTOPOE BLINOJHAETCA OAHOBPEMEHHO C U3rOTOBIIEHUEM Npoaykuum. [Npu Heobxo-
OWMOCTN BHECEHUA KaKUX-nmbo nsaMeHeHuin B TpeGoBaHNUSA K NNaHUPOBAHUIO UMW B OTPaHUYEHNS yNpaBneHue
NPOU3BOACTBEHHbLIM MPOLECCOM OyaeT CnoCOOHO MHMLUMANM3NPOBaTb HOBYIO UTepaLuio Ana TOro npouecca
NNaHUPOBAHUSA, HA KOTOPbIN PACMPOCTPAHAIOTCA 3TU n3meHeHus. NogpobHoe onucaHue NPoUM3BOACTBEHHOM
JEeATenbLHOCTU B paMKax COOTBETCTBYIOLLMX (PYHKLIMIA MAHUPOBAHMSA MPUBEAEHO B MPUNOXKEHUM A.
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Mpunoxexnune A
(o6sa3aTenbHoe)

0630p (PYHKUMH, CBA3AHHBIX C MITAHUPOBAHUEM

A.1 O606uweHHan cTpyKTypa npouecca A3 (ypoBeHb 2 MOAenH)

CTpyKTypa yHKLMIA, CBA3AHHBIX C NMaHupoBaHUeM (CM. pUCYHOK A.1), cogepXuUT pyHKLMKN NNAHUPOBaHUSA, UMeto-
LMe MexaucUMnnMHapHelii xapaktep. MNpu 3ToM Heo6xoAMMO 06LEeUHATL, 06oraLlaTb U KOPPEKTUPOBATL HEKOTOPLIE Bbl-
XOAHblEe AaHHble, NorydaeMble U3 OCHOBHLIX obnacTeid nnaHupoBaHusa. ObpaboTka HeobxoauMoit nHdopmaLumn B 6orb-
LWOW CTENEHU 3aBUCUT OT OAHOBPEMEHHOIO pacCMOTPEHUS Takux MexobnacTHbIX BUAOB MHPOPMaLUKN, KaKk BpEMEHHLIE
acnekTol, koHUenuum 1 MBOM-BxogHble AaHHble. MexobnacTHoe ykpynHeHue obecnednBaeT noflydeHue CKOPpEKTUPO-
BaHHbIX CLieHapu1eB MnaHUupoBaHus, KOTOpLlE MOMYT OKasblBaTb 3HAYUTENbHOE BANSAHWUE Ha AeTanbHoe NraHMpoBaHUe B
OCHOBHBbIX 0bracTsix NnaHMpoBaHWs, a Takke Ha ynpasneHue NpoU3BOACTBEHHBIM NPOLECCOM.

DyHKUMK, cBA3aHHbIE C NnaHupoBaHueM, obecrneunBaloT nepegady BbiGpaHHOro cLeHapus NMaHMpoBaHUsSt U CO-
OTBETCTBYIOLWEN HdOPMaLUKM 0 HeM M3 0bnacTU NNaHUPOBAHWUSA B KOHEYHYIO NPOU3BOACTBEHHYIO CUCTEMY (CM. NpoLecc
A3.2 Ha pucyHke A.1). YnpasneHue Nnpon3BojCTBEHHbIM NMPOLECCOM MOXET NPUBOAMUTL K BEINOMHEHUIO CriefytoLLeil utepa-
Luun 3Toro npouecca, Npu koTopoi dyaer hopMupoBaTbCA 0GHOBNEHHBIN NNaH-rpacuk paboT, coBepLUEHCTBYIOLLMIA Npo-
M3BOACTBEHHYIO cucTemy. TpeGoBaHue BbLINMONHEHU criefylolei uTepauun UHALUaNU3UpyeT NpoLecchl HeNpepbIBHOMO
COBEpLUEHCTBOBaHUA NPOU3BOACTBA UKW U3MeHeHWe 6a30BLIX YCNOBWIA, ONUCaHHbIX B 4.1, N 3akaH4MBaeTcs pa3paboT-
KOIA/BLIMYCKOM OKOHYaTenbHOro nrnaHa-rpadgpuka pabort, ykasbiBalowero Ha 3aBeplUeHWe npouecca YNpaBneHUs Npous-
BO/ICTBOM.
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Other Modifications
Scenario criteria requirements

Decisions request
Logistics concepts

$
Combined concepts
«K—
Manufacturing concepts $ . . .
Adjusted planning scenario
Assembly concepts Cycle times

Layout concepts Interdisciplinary
consolidation

AR ﬁb

MBOM-input

&
Mfg. times I

*

*

. Work schedule
Assy, times
Production process Released work schedule
A3l MBOM management
Internal logistics concept
Defined layout
Necessary resources
A3.2 |

Methodic support

NUMBER:
Model level 2

NODE: TITLE: Associated planning functions

A3

Scenario criteria — kputepun Bbibopa cueHapues; Other requirements — apyrue Tpe6oBaHus; Modifications — moaudmkaunn; Logistics concepts — koHuenuuu noructuku; Manufacturing
concepts — koHuenuuu npoussoacTea; Assembly concepts — koHuenuuu cbopku; Layout concepts — KoHuenuun komnoHoskn; MBOM-input — MBOM-BxogHble AaHHble; Mfg. times —
NPOAO/MKNTEIbHOCTM LMK/IOB NPOU3BOACTBA; Assy, times — uukabl coopky; Internal logistics concept — koHuenuus BHyTpeHHen noructukun; Defined layout — onpegeneHHass KOMNOHOBKA;
Necessary resources — Heob6xogumble pecypcsl; Interdisciplinary consolidation — mexoTpacneBas koHconupgaums; Work schedule — nnan-rpacuk pa6otr; MBOM — npoun3BOACTBEHHAsS
cneundpukaumna mnsgenus; Production process management — ynpaBneHue Npou3BOACTBEHHbIMU Mpoueccamu; Methodic support — metoguuyeckas noggepxka; Decisions request — 3a-
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npoc Ha npuHATUe pelleHuit; Combined concepts — koMBUHUpoBaHHble koHLENUUK; Adjusted planning scenario — ckoppeKkTUpoBaHHble
cleHapum nnaHuposanus; Cycle times — npogomxutensHocTu LMKNoB; Released work schedule — nnaH-rpacuk BeINOMHEHHBIX paGoT;
Node: A3 — npouecc: A3; Title: Associated planning functions — HauMeHoBaHue: PYHKLUKM, CBA3aHHbIE ¢ NnaHuposaHueM; Number:
Model level 2 — Homep: YpoBeHb 2 Mogenu

PucyHok A.1 — CTpyKTypa npouecca ¢ pyHKUMAMU, CBA3AHHBIMW C N1aHNPOBaHUEM, Ha YPOBHE 2 MOZenu

A.1.1 O606lWeHHan cTpyKTypa npouecca A3.1 (ypoBeHb 3 Moaenu)

MexxobnacTHoe YKPYMHEHUE COAEPXUT TPU OCHOBHbIE onepaLuu o6paboTku MHdopmauun. Ans obbeguHeHus co-
OTBETCTBYIOWEN WHOPMaLMKn, cobpaHHoW U3 Bcex obnacTeil NnaHWpoBaHus, MexobrnacTHoe yKpynHeHWe MO3BONseT
dopmMupoBaTh UHTerpuposaHHyto MBOM-BegoMocTb, ocHOBBIBasACE Npu aToM Ha MBOM-BxofHbIX AaHHBIX (CM. npoliecc
A3.1.1 Ha pucyHke A.2). UHTerpupoBaHHas MBOM-BegoMocCTb B AanbHellleM GyAeT UCNonb3oBaThes ANA NONyYeHUs
HeBbINyckaeMoro nnaHa-rpadguka pabot (cM. npouecc A3.1.8 Ha pucyHke A.2) 1 nepefaBaThCsa ANA yNpaBrieHUs Npous-
BOJCTBEHHBLIM NpoLeccoM. [leTanbHble BEIXOLHbLIE JaHHbIe U3 TaKX OCHOBHbIX 06racTel NnaHWpoBaHuUs, Kak NpoZomKu-
TENbHOCTb LiMKITOB M3rOTOBMEHNS U COOPKM, BBIMUCIISIOTCS B paMKax npoLiecca Mexo6nacTHOro yKpynHeHus.
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NUMBER:

NODE: TITLE: Interdisciplinary consolidation
Model level 3

A3.1

Modifications — mopgudpmkaumm; Scenario criteria — KpuTepuu Bblbopa cueHapues; Other requirements — apyrue Tpeb6oBanusa; Manufacturing concepts — koHuenuuu npousBoAacTBa; As-
sembly concepts — koHuenuun c6opku; Layout concepts — koHLenumMn KOMNOHOBKK; Logistics concepts — koHuenuun noructukn; Combining planning concepts — o6beanHeHne KoHuenuuii
nnaHmpoBaHus; Assy, times — Lukabl c6opku; Mfg. times — NpoAoMKNTENBHOCTM UUKI0B npou3soacTBa; MBOM-input — MBOM-BxogHble gaHHble; Generating MBOM — chopmupoBaHue
MBOM-Begomoctn; MBOM — npou3BogcTBeHHasa crneundukaums nsgenus; Methodic support — metogmyeckan noggepxka; Calculate Cycle times — pacyeT Npofo/MKUTENbHOCTU LMKMOB;
Adjustment parameters — koppekTupoBka napameTpoB; Adjusting rough plan to manuf acturing planning scenario — kOppekTMpoBKa npeABapuTenbHOro (3CKU3HOro) nnaHa ANs cueHapus
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NPOU3BOACTBEHHOMO NMaHnpoBaHua, Adjusting rough plan to assembly planning scenario — koppekTUpoBKa NpefBapUTENBHOMO (ACKU3-
HOro) NNaHa ANA cueHapua nrnaHuposaHWA npouecca coopku; Adjusting rough plan to layout planning scenario — koppekTupoBka npea-
BapUTENBLHOrO (3CKM3HOIO) MNnaHa ANA cueHapua nNnaHupoBaHUA koMnoHoBkM; Adjusting rough plan to logistic planning scenario — kop-
PeKTUpOoBKa NPeABaPUTENBHOMO (3CKM3HOTO) NNaHa AnA cLeHapusa nnaHuposaHuA noructuku; Decisions request — 3anpoc Ha NpuHATUE
peweHui; Combined concepts — komGuHUpoBaHHbIe KoHUenUuu; Adjusted planning scenario — CKOppeKTUPOBaHHbIE CLUEHaPUK NNaHu-
posaHua; Cycle times — npogonxurtenbHocTh LuKnos; Work schedule — nnan-rpachuk pa6ort; Derive work schedule — paspaGoTtka nna-
Ha-rpacuka pabot, Node: A3.1 — npouecc: A3.1; Title: Interdisciplinary consolidation — HaumeHoBaHue: Mexo6nacTHoe yKpynHeHue;
Number: Model level 3 — Homep: YpoBeHb 3 Moagenu

PucyHok A.2 — CTpykTypa npouecca MexobnacTHOro yKpynHeHWsa Ha ypoBHe 3 moaenu

A.1.2 O6o6bueHHan cTpyKkTypa npouecca A3.2 (ypoeeHb 3 mogenu)

YnpasneHue NnpousBoACTBEHHLIMU NPOLECCaMN MOXHO paccMaTpusaTb caMo No cebe B KavyecTBe CTENEHU 3pe-
NOCTN, HO OHO HEe MOXET CTPYKTYPUPOBAaTLCA UMW 3aKpennaTbCs 3a OfAHOW U3 obnacTelt NnaHMposaHus. ns aTTecTaumn
nocTaenseMbix ToBapoB HeobXoAUMO paccMOTpeTb HeobpaboTaHHble feTanu, pecypckl (cM. npoyecc A3.2.1 Ha pUcyHke
A.3) 1 pasnuunyto uHdopmMaLuio, o6beauHeHHyo B MBOM-BXoAHbIX AaHHBIX. B pesynkrarte sToro doopMupyetcs U nepe-
fJaeTca paspelleHne Ha 3anyck (Hanpumep, AeTaneii n pecypcos). NnaH-rpaduk pabort, nonyyaembiii us MBOM-BxoaHbIX
AaHHbIX, nNpeAcTaBnaet coboii 6asoByr0 UHDOPMALMIO A4S NPOBEPKN NPOM3BOACTBEHHBLIX MoLLHocTel. MNpogonxuTens-
HOCTb LMKITOB U HeobxoAuMble pecypckl ONPeAenstoT YCroBUsi orpaHudeHunid. Crneayet paccMaTpuBatb oTobpaHHble U
CKOppeKTUpOBaHHbIEe CLEHapum NnaHMpoBaHus, a Takke o6beUHEHHBIE KOHLENUUX NNaHUPOBaHUS, NOCKONBKY 3TO He-
obxoaumo ansa pa3paboTku NraHoB yxe WMEOLWMXCA NPOU3BOACTBEHHBLIX MOLYHOCTER M UX nepeaaqu B NPOU3BOACTBO.
[ns BeiBOAA Npou3BoACcTBa Ha pabounii pexum cobpaHHyto U chopMUpoBaHHYHO UHopMaLmio (B paMkax ynpasneHus
NpPOW3BOACTBEHHLIM MPOLIECCOM) HEODXOAUMO MOATOTOBUTL ANS BbINycKa nnaHa-rpaduka paboT (cMm. npouecc A3.2.3 Ha
pucyHke A.3).

YnpaBrneHue Npon3BoACTBEHHLIM NpoLeccom obecnednBaeT cosgaHne NepBUYHOrO NnaHa-rpacdmka pabot. Mogu-
durKaLmMm n HenpepbiBHOE COBEPLLEHCTBOBAHWE NPOLIECCOB MOMYT NPUBOAMUTL K Nocneaytowei utepauymmn dyHKUMn nna-
HUpPOBAHMUA U TaKMM Ke 06pa3oM K ynpaBreHWUo NpoLeccom npoussofacTsa (cM pucyHok A.1 u 3.1.4). Kaxaas utepauus
nnaHMpoBaHUs Ha 3Tare NPoM3BOACTBA AOIMKHa NPMBOANTL K OGHOBNEHMIO NnaHa-rpaduka pabort.
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NODE: TITLE: NUMBER:

Series planning Model level 3

A3.2

Modifications — mogudumkauun; MBOM — npousBoacTBeEHHAn cneuudukaums mnsgenus; Cycle times — nofo/mkuTensHOCTU UukNoB; Necessary resources — Hobxogumble pecypcbl; Work
schedule — nnaH-rpacuk pabot; Adjusted planning scenario — cKOppekTUpOBaHHbI cLueHapuii nnaHMpoBaHusi; Combined concepts — o6beanHeHHble koHuenuum; Defined layout — onpege-
NeHHas KomnoHoBkKa; Internal logistics concept — koHuenuusa BHYTpeHHeli noructukn; Methodic support — meToguudeckass nogaepxka; Approval of preproduction series — arrectauunsi onbIT-
Hol napTun; Released parts and resources — BbiNyLLeHHble AeTanu u pecypcsl; Validating capacity plans — Banugaums nnaHoB Npon3BOACTBEHHbIX MoLWHOcTel; Release for startup — paspe-
WweHne Ha 3anyck; Released capacity plans — yTBepxAeHHble nnaHbl MPOM3BOACTBEHHbIX MoOLHOCTe; Conducting operational hand over to production — ocyuiecTeneHme paboyero nepexoga
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K npomsBoAacTBy; Released work schedule — yTBepxaeHHbIN Nnax-rpacuk paboT; Node: A3.2 — npouecc: A3.2; Title: Production process
management — HauMeHoBaHWe: YnpasneHne Npon3BoAcTBeHHbIMU Npoleccamn; Number: Model level 3 — Homep: YpoBeHb 3 Mogenu

PucyHok A.3 — CTpyKTypa ynpasrneHusi Npon3BoACTBEHHLIMU NpoLeccamm Ha ypoBHe 3 Mogenu
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MpunoxeHue B
(cnpaBo4yHoE)

O6nactun npon3BoaCcTBEHHOIO naaHnMpoeaHuA

B.1 O6wme NonoxeHus

Ha pucyHke B.1 npuBefeHO MHOXECTBO acfeKTOB NAaHWPOBaHWs B pamMKax XW3HEHHOTo Lukna NpoayKuuu.

Reference
Planning

productidea Process
released

Product design — paspa6oTka npoaykuuu; Product idea released — peanusoBaHHblii 3ambicen npoaykuuu; first EBOM released — nep-
Bas n3 peanusoBaHHbix EBOM-BepsomocTeil; last EBOM released — nocnegHsis u3 peanusoBaHHbix EBOM-BepomocTeli; Reference
Planning Process — cTtaHgapTHbI npouecc nnanmposanus; Production planning — nnaHmpoBaHne npoussogctsa; Product idea released
— peanuns3oBaHHbIll 3aMbicen npoaykuuu; last EBOM released — nocnepHsa n3 peanusoBaHHbix EBOM-BegomocTeii; Production — npo-
n3soacTeo; SOP — Hauvano npoussogcTea; EOP — 3aBepweHune npoussogctesa; EBOM (Engineering Bill Of Material) — koHCTpykTOpCKas
cneundumkayma/coctas n3gennsa (EBOM); MBOM Manufacturing Bill Of Material — npounsBoacTBeHHas cneundukayma nsgenus

PucyHok B.1 — Knaccudmkauma ctaHgapTHOrO npouecca naaHupoBaHus
(B paMKkax Npou3BOACTBEHHOrO NJaHMPOBAHNSA)

B.2 MNnaHnpoBaHne npon3soAcTBa

MnaHvpoBaHne NPov3BOACTBA OTBEYaeT 3a M1aHNpPoOBaHWe TEXHOMNOMNA, HEOOXOAUMBIX A1 U3TOTOB/IEHNS NPOAYKLMN.
Mpy aTom B npouecce AeTanbHOro NaaHNPOBaHUA OCOGEHHO BaXHO y4uUTbiBaTb BXO/Hble napameTpbl, BblovpaTb npuem-
fleMble NPOV3BOACTBEHHbIE TEXHONOIMW, ONpeAenATb NOC/nefoBaTelbHOCTb BbINOHAEMbIX pabounx onepauuii n NpUYMHBbI
Mcnonb30BaHUs BbiGMpaeMbix B AanbHelilwem npoueayp. Mpu nnaHnpoBaHWM NPOM3BOACTBA Takke HeobXoaumo AeTaslbHO
onpeAenaTb cnoco6 WM3roToBAEeHWA NPOAYKUMM (MPOMEXYTOYHOW NPOAYKUUW) M3 3aroToBOK. Kpome TOro, BbINOSIHEHME Tpe-
60BaHNn K TEXHONOTMAM MPOU3BOACTBA, KOTOPblE HEOOXOAMMbI ANS AOCTVXXKEHUS HAMEUYEeHHbIX Leneli B yacTn obecneyeHuns
KayecTBa NPOAYKLMM M IKOHOMWM C UCMO/Ib30BAHMEM MMEIOLLMXCA PEecypcoB, MMeeT peluakouiee 3HaveHue. B npouecce
nAaHMpoBaHns cregdyeT yunuTbiBaTb OrPaHWYeHus, HaknafblBaemMble Ha NpoLecc naaHnpoBaHus, W BCTpavBaTb WX B Mpo-
Lecc NpUHATUA pelueHwnii. MNMogsoas uTtor, cnegyeT OTMETUTb HEO6X0AMMOCTL onpefeneHnss NPon3BOACTBEHHbIX TEXHOMOMMIA
M 3aTanos MNpPOW3BOACTBA A1 WU3rOTOBMIEHWUA U3AENNI M3 3aroTOBOK (C yYeTOM CyLLecTBYIOLWMX 6a30BblX YC/0BUI W 3a4aH-
HbIX XapakTepucTuk npogykuun). Cnegylowein 3agayeil nnaHMpoBaHna npovsBoAcTBa byaeT onpefeneHne nepcnekTUBHOM
KOHCTPYKUMW W 3afaHne KOMMOHEHTOB NPOW3BOACTBEHHOW CUCTEMbI, CBA3AHHOE C KO/IMYECTBEHHbIMU, KauyeCTBEHHbIMU U
BPEMEHHbIMU COOBpaXeHUsIMM U 3aBUCALLEee OT 3an/aHMpoBaHHOro NPoM3BOACTBEHHOTO npouecca. Kpome Toro, B npouecce
naaHVpoBaHWsA NPOM3BOACTBA NPOEKTMPOBaHWe Paboumx CUCTEM BbINOSIHAETCS He3aBUCHMO OT 3akasa KOHKPETHOro K-
€HTa, YTO OT/IMyYaeT NpoLecc NaaHMpoBaHWSA NPOM3BOACTBA OT MOBTOPSAILIMXCSH BPEMS OT BPEMEHWU 3afaHuil, BXOASLWMX B
cocTaB paboT KaneHfapHOro naaHMpoOBaHWUSA, KOTOPble COOTBETCTBYIOT KOHKPETHbIM 3aka3aM KIMeHToB. B pesynbtate, nna-
HUpOBaHVe NPon3BOACTBA CO34aeT OCHOBY 4717 NaHWPOBaHMSA MPOLEeCcCOB COOPKU, NOTUCTUKA U KOMMOHOBKM.
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B.3 NMnaxHupoBaHue npouecca NOrMCTUKU

Mpu NnaHupoBaHWM Npouecca NOrMCTUKU HeobxoaUMO, HanNpuMep, onpeaensTb cnocobbl JOCTaBKU W CKNagupo-
BaHUA AeTanen, a Takke Ux konuyectso. OMTUMU3MPOBaHHOE MIlaHMpOBaHUE npouecca NOrMCTUKN NO3BONSET BECTU
NPOU3BOACTBO NPU HU3KOM YPOBHE 3anacoB U MUHUMArbHLIX 3aTpartax, O4HOBPeMEHHO obecnevnBas ONepaTUBHOCTL U
rnbkocTb NpousBoacTBa. C TOYKM 3peHUst CPOKOB MTaHMpOBaHWe NpoLiecca NOorMCTUKA MOXHO pasgennTb Ha ABe obnacTu:

- cTpaTernvyecKoe/TakTu4eckue nnaHnpoBaHne npolecca NOrMCTUKUA nepes Hadanom npoussoacTtea (SOP),

- onepaTMBHOE NnaHWpoBaHuWe npouecca NormcTukKU Nnocne Havyana npoussoacTea (SOP).

MnaHupoBaHue NpoLieccoB NOrMCTUKK Nepesl HayanoM Npou3BOACTBa UMEET CTpaTerniyeckuii Xxapakrep U okasbl-
BaEeT 3HAYMTENbHOE BIIUSIHME Ha MOCMeayiolmMe 3aTpaTtbl Ha NPOoU3BOACTBEHHLIE Mpouecchl. MogobHoe nnaHupoBaHue
nepea Havanom rnpou3BoACTBa OTBEHAET 32 OCHOBHbIE YACIIEHHbIe 3HaYEeHUs NoKasaTenein, Hanpumep BHYTPEHHUe Kanu-
TanoBnoXeHWs (Hanpumep, NPUOBpeTeHne KOHTEWHEPOB) UNKU HeobXxoAMMbIE 3aTpaThl Ha BHELWHIOW NOrUCTUKY (Hanpu-
Mep, TpaHCropTHLIe pacxofbl). Ha ocHoBe NpoBefleHHOro cTparernyeckoro nrnaHWpoBaHUA npouecca NOrUCTUKN nepej
Ha4yanom npou3BoACTBa MOXET BbINOMHATLCA TAKTUMECKOE NOrUCTUYECKOE NnaHupoBaHue, raBHON 3agadven KoToporo
ABMAETCA AeTanbHoe NnaHUupoBaHWe NpoLEeccoB MOrMCTUKU U CTPYKTYP, a Takke MpefocTaBneHne mMaTepuanbHO-TEXHU-
Yeckux pecypcos. [pu onepaTMBHOM NiaHMpoBaHUK NpoLecca NOrMCTUKU KOHKPETU3NPYIoTCA TpeboBaHUsA, KoTopble Bbl-
TeKaloT M3 pe3ynbTaToB TaKTUYeCKOro MiaHMpoBaHUA U UX peanusaummn B pasnuyHbIX cdepax AeATENbHOCTU KOMNaHUK
(Hanpumep, Npu NPOEKTUpOBaAHUK NYTEN TPAHCNOPTUPOBaHUS U NPOLIECCOB CKIaiMpOBaHUA NpoayKLUUK).

B.4 NnaHnpoBaHue npouecca c6opku

Cbopka B ;aHHOM KOHTEKCTe OTHOCUTCS K MpoLieccy KOMMIEKToBaHWA Mogyrnei, fAetaneil n 6eccTpyKTypHBIX MaTe-
puarnoB AN co3faHusA Toil unn uHoii npoaykumu. MockonbKy cbopka 3avacTyto SABASIETCA NOCMEAHUM 3TanoM Co3faHus
NPOAYKLUK, NPpaKTUYECKN BCE U3MEHEHUS], BHOCUMbIE Ha BbILLECTOSALLMX JTanax Npou3BOACTBa, JOMKHLI BO3AEWCTBOBATL
Ha Hee. [MocneaHee o3Ha4aeT, YTo cOOpOYHbIE CUCTEMBI JAOIMKHBI BbITb O4EeHb MTMEKUMK C YHETOM BO3MOXHOCTEN BbICTpoi
afjanTauyyun K 8TUM n3MeHeHusaM. o 3Toii NpuiMHe nnaHupoBaHue MpoLeccoB cOOPKU JOMKHO BKNOHYaTL PpacCcMOTpPeHUe
60MbLLIOro Yncra npoLeccoB ANs NONyyYeHNs M3 enusa ¢ 3apaHee ornpefeneHHbiMU popmamu. MNepeudHBIMK YHKLMAMU
cBopKM ABNAKOTCA pasfMyHbIe TUMNbI onepalyuii CoOefMHEHNS U COYNIEHEHUST;, BTOPUYHBIE YHKLMUM COOpPKM He BHOCAT HeNo-
CPEACTBEHHOro BKIafa B cbopoyHble onepauun. M3-3a 3HaUMTENBLHOMO BIIUSIHUA NpoLiecca NPOSKTUPOBaHUSA Ha NNaHWpo-
BaHWe npoLeccoB cO0pPKM ero 4acTo NOAPa3AEensIoT Ha ABE NOCNEeA0BaTENLHOCTU BEINOMHSEMbIX ONepaLyii NNaHUpoBaHWS:

- NNaHupoBaHue npouecca cbopkn nocne 3aBepLUSHUSA NPOEKTHBIX paboT;

- NNaHWpoBaHuWe npolecca cOopku nNapansenbHO ¢ NPoBefeHNEM NPOEKTHLIX pabor.

MockonbKy NapannensHoe nnaHupoBaHue npoLeccoB cOOPKU NPUBOAUT K 3HAYUTENBHOMY COKpalleHuto obLero
BpeMeHW pa3paboTkun NPOAYKLWK, B fanbHellweM BygeT npegnonaratbCs UMEHHO STOT PEXUM NnaHUpoBaHWUs. TOYKU CUH-
XPOHWU3aLMK TatkKe MO3BOMAIT Ha PaHHUX dTanax rapMOHU3WPOBaTh CBA3AHHLIE MpoLecchl, TeM CaMbiM YCUNUBasi Bbl-
LIEYNOMSAHYTLINA 3dhdekT.

B.5 NMnaHnpoBaHue npoLecca KOMNOHOBKHU

Mpu nNnaHnpoBaHWKM NPOLIECCOB KOMMOHOBKW ocoboe BHUMaHWe criefyeT YAEensTs uHdopmaumm, nonyvyaemoi us
cermMeHTa LenoYeKk NpousBOACTBEHHbLIX NpoLleccoB. Mpu pacnpegenerHnn paboynx pecypcoB no JocTynHoMmy pabodemy
NPOCTPaHCTBY HEO6X0AMMO NMPUHUMATL B pacqeT Cregytolne Kputepuu:

- NpUeMneMblil NOTOK MaTepuanos,

- ONTUMU3UPOBaHHOE pasgeneHune pabounx oBnacTei U NPOCTPaHCTB;

- 3ProHOMUYHbIe paboyune ycnosus, yaoOHble ANA ONeEpPaTopoB;

- BbICOKas cTemneHb rmbKocTh cuctem 1 06opygoBaHus.

B cambix 0BLUMX YepTax, 3T KPUTEPUN XapaKTEPU3YIOTCA pasfeneHneM nnaHWpoBaHWs NpoLeccoB KOMMOHOBKM
Ha YeTblpe CTaHAapTHbIe KOMMOHEHTa: MOTOK MaTepuanos, MHPaCTPYKTypa, onepaLm N NPOeKTUPOBAHWUE UHXEHEPHBIX
cucTeM. B npouecce nnaHWpoBaHUs CTPYKTYPbl KOMMOHOBKM MOXHO OMPEAEenuTb BO3MOXHOCTb arikTepHaTUBHLIX KOM-
MOHOBOK NyTeM MPUCBOEHUS Pasnu4HbIX BECOBbIX KOI(MPULMEHTOB (KOIPPULMEHTOB 3HAYUMOCTH) BhILLEYNOMAHYTHIM
KpuTepusam. KpoMe Toro, KOMMNOHOBKa JOMKHA YYUThIBaTL pasMepbl oBnacTu, TpaHCMOpTHLIe MapLUpyThl, o6nacTu Ans
npefocTaBneHns MaTepnanos U BcnomorartenbHble 0bnactu (Hanpumep, obnacth Ans caHUTapHO-TEXHUYECKoro obopy-
foBaHus). Ana MUHUMU3ALMN TPaHCNOPTHBIX PacXofoB MNaHWUPYHTCA Takve BUAbl AEATENIbHOCTU TPYLOEMKOro TpaHc-
ropTa, Kak onpeaeneHne Hambonee KOPOTKMUX TPAHCMOPTHLIX MapLUpyToB. B pesynbraTe aToro obLjasi KOMNoHoBKa GyAeT
npeacTaBnAaTb cCoboi coMeTaHne KOMMOHOBOK NMPOU3BOACTBEHHBLIX COOPYXEHWIA, YCTaHOBOK M CUCTEM, M [OSIKHA YYUTbI-
BaTb HempepbiBHblE CBA3W MexXZy c6OpoYHbIMM U NPOW3BOACTBEHHBIMU y4acTkaMu. MocnefHee o3HaqaeT, yTo obLyas
KOMMoHoBKa obecne4yunBaeT rpaduyeckoe JoKyMeHTUpoBaHUe paboyero COCTOAHUSA, KOTopoe NMBo nnaHupyetcs, nubo
yXe peanun3oBaHo, B TOM YUCre U [JOKYMEHTUPOBaHWE arnkTepHaTUBHBIX BapWaHToB. [JaHHbIA acnekT niaHnpoBaHusi npo-
LieccoB KOMMOHOBKM hopMUPYETCS Ha aTane NnaHMpoBaHKs, KOTOPbIA CBA3aH C yXe YyNOMUHaBLUMMCS BhILLIE YPOBHEM 3pe-
10CTU. YpoBeHb fJeTanusaunu SyaeT HeNpepLIBHO YTOUHATLCS. B cnydae cnoxHol 1 o6wmpHoii obLyeit cUcTeMbl MOXET
noHagobuTbCcsA NoApasfAensTe ee Ha nogcuctemsl Ans obecneveHns SCHOCTM 0BLLEe KOMMOHOBKH.

48



MHCT 176—2016

MpunoxeHue C
(cnpaBo4HoOE)

O61bekTHO-NpoueccyanbHble guarpamMmmbi

B pononHeHne K rpaduyeckomy abcTpakTHOMY M306paxeHuio (guarpamme) getasbHbiX MPOU3BOACTBEHHLIX Me-
ponpusATuii [c ncnonb3oBaHnem o0603HavyeHuii SADT-meToga (MeTofa CTPYKTYPHOrO aHanWsa 1 NpPoeKkTUpOoBaHWs] B pas-
fene 4 Ha cxemax CTaHAapTHOro npouecca NNaHWpPoBaHUSA B HACTOALEM NPUIOXKEHUN UCMONb3YIOTCA 0603HaveHns NCO/

MAC 19450. O6BbeKTHO-NpoLeccyanbHas aAnarpamMma nNpuBOAWUTCS A/ NMEpBbIX ABYX YPOBHElW cTaHAApTHOro npouecca
naaHnpoBaHus (CM. pucyHok 3).

Production Manager — MeHegxep no npogykumu; Raw Parts — Heo6paboTaHHble feTanu (3aroToBku); Product Structure (EBOM) —
cTpykTypa nsgenusa (EBOM); Reference Planning Process — cTaHfapTHbIVi npouecc nnaHupoBaHus; Planning Requirements — Tpe6o-
BaHUA K nnaHupoBaHuto; Released Work Schedule — yTBepxAeHHbIli nnaH-rpacuk paboT

PucyHok C.1 — [uarpaMMa KOpHeBOro YpOBHsSl CTaHAApPTHOro npolecca naaHMpoBaHuUs
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Product Structure (EBOM) — cTpykTypa usgenus (EBOM); Reference Planning Process — cTaHfapTHbIi nNpouecc nnaHupoBaHus; Pro-
duction Planning Manager — meHeg)xep no naaHMpoBaHuio npoaykumun; Costs — 3atpatsl; influence — Bamsinme; Production Planner
— MPOEeKTMPOBLLMK Npon3BoAcTBa; Core planning — onepatvBHOe (OCHOBHOE) niaHuMpoBaHue; Ergonomic Validation — aproHomuyeckas
Banugaunsa; Constraints from Lifecycle Processes — orpaHuyeHus 13-3a NpoLECcCOB XWU3HEHHOro uukna; Resources — pecypcol; defer-
mine — onpegenstoT; Adjusted Planning Scenario — ckOppekTUpOoBaHHbI/ cueHapuii niaHupoBaHusi; Planning concepts — kKoHuenuum
nnaHvwpoBaHus; Cycle times — npofomkuTenbHOCTb UMKNoB; Planning Requirements — Tpe6oBaHuns k nnaHvpoBaHuio; MBOM input
— MBOM-BXogHble gaHHble; ASSy times — NpOoAO/MKMTENIbHOCTbL UMKA0B cb6opku; Planning Functions — gyHKUMM naaHvpoBaHus; Mfg
times — MpPOAO/MKNTENIbHOCTb LUKAI0B M3rotoBneHus; Raw Parts Information — nHdopmayms o0 HeobpaboTaHHbIX AeTansax (3aroToBkax);
Released Work Schedule — yTBepxaeHHbIli nnaH-rpaduk paéot

PucyHok C.2 — Auarpamma pa3bueHus cTaHAZapTHOro npouecca naaHUpoBaHUSA

Resources — pecypchl; Ergonomic Validation — aproHomunyeckaa Banupaumsa; Constraints from Lifecycle Processes — orpaHuuyeHus
n3-3a NpoLeccoB XU3HEHHOro uukna; influence — okasbiBatT BAusHue; Planning Requirements — Tpe6oBaHus Kk nnaHupoBaHut; Costs
— 3artpartsl; Product Structure (EBOM) — cTpykTypa mnsgenuna (EBOM); reconsider — nepecmoTp; Changes — un3meHeHus; accept —
npuem; refuse — cbpoc; request — 3anpoc; Necessary Resources — Heobxoaumblie pecypcbl; Derivative — mogudukaunsa; Time per
product — Bpems Ha eguHuuy npoaykuuu; Planned number of pieces — nnaHoBoe uucno getanei; Shift models — mogenn pabouunx
cmeH; Generate Constraints — dopmupoBaHue orpaHuuyeHunii; defines — onpepgenser; initiate — MHUUMUPYeT; execute — BbINONHSAET;
Released Work Schedule — yTBepxAeHHbI nnaH-rpacumk pa6oT; Production Planner — npoekTupoBLU UK npoussoactea; Production
Planning Manager — meHefXep No NAaHWpPOBaHWIO NPOAYKLNN

PucyHok C.3 — [inarpamma orpaHuyeHnii, 06yC/0BAEHHbIX MPOLEeccaMmn XU3HEHHOTO LKA
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Derivative — mogudukauus; Resources — pecypcel; MBOM input— MBOM-BxoaHble gaHHble; Ergonomic Validation — aproHomunueckas
Banugaums; Adjusted Planning Scenario — ckoppeKkTMpoBaHHbI cueHapuini nnaHuposaHus; Cycle times — nNpoAo/KNTENbHOCTb LMK/OB;
Planning concepts — koHuenuuu nnaHmpoBaHus; Core planning — kopHeBoe nnaHumpoBaHue; Raw Parts Information — nHcopmauymnsa o
HeobpaboTaHHbIX AeTanax (3arotoBkax); Planned number of pieces — nnaHoBoe uncno getaneit; Time per product — Bpems Ha eau-
HUULy npogykuuu; Shift models — mogenu paboyux cmeH; Mfg times — NpoAOMKUTENBHOCTL LMKNOB M3rotoBneHus; Product Structure
(EBOM) — cTpykTypa usgenus (EBOM); Assy times — npogomkuTenbHOCTb LukNoB c6opku; Manufacturing planning — nnaHupoBaHue
npow3sBogcTBa; Logistic planning — nnaHnpoBaHue norucTukun; Layout planning — nnaHupoBaHue KOMMNOHOBKW; Assembly planning —
naaHMpoBaHue npoueccoB cbopku; Operation list — nepeveHb onepauyuii; Mfg Operation list — cnncok Npon3BOACTBEHHbLIX ONepauuii;
Assy Operation list — cnucok c6opouHbix onepauunii; Precedence Graph — rpacd npepglwecTtBoBanus; Linking: Planning concepts —
cBa3n: KoHuenuuu nnaHupoBaHus; Layout: Planning concepts — komnoHoBka: KoHuenuuu nnaHvpoBaHus; Costs — 3artpartsl; internal
logistic: Planning concepts — BHYyTpeHHSs1 noructuka: KoHuenuuu nnaHumpoBaHus; Manufacturing: Planning concepts — npou3BoAcTBO:
KoHuenuun nnaHupoBaHus; logistic: Planning concepts — noructuka: KoHuenuuu nnaHuposaHus; assembly: Planning concepts — cb6op-
Ka: KoHuenuun nnaHupoBaHus; combined: Planning concepts — o6beanHeHHas: KoHuenuuu nnaHupoBaxus; Production Planner — npo-
eKTMPOBLLYVK NPOV3BOACTBA

PucyHok C.4 — [narpaMmma nNpoLeccoB KOPEHHOro naaHnpoBaHuA
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