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AANTOPUTM PELLEHUAA MHOTFOKPUTEPUAABHOW 3AAAYU
NAAHUPOBAHUA NPOU3BOACTBA TPYB
U GACOHHbIX U3AEAUM

Tocyoapcmeennoe yupesicoenue evicuie2o npogeccuoHanbHo2o oopazoeanus
«benopyccro-Poccuiickutl ynueepcumemy
benopycckuii nayuonanvuwiil mexHuyeckuil yHueepcumem

OO0HO U3 CO8PEMEHHBIX HANPABAEHUL NOBbIULEHUS IKOHOMUUECKOU dphekmuenocmu npeOnpusmus — asmomamu-
3ayus NAAHUPOBAHUS NPOUZBOOCIBA, 8 MOM YUCTE A8MOMAMUSUPOSAHHOE COCMABNEHUEe PACNUCAHUA NPOUIBOOCBA
npooykyuu. Breopenue comogeix peuteHutl 0s a8MOMAMU3UPOBAHHOL0 COCMABIEHUSA NPOU3BOOCNEEHHBIX PACNUCA-
Hutl (APS, MES-cucmemvl) na npeonpuamusax COEpHCUBAEMC S CLONCHOCMBIO U BbICOKOU CTMOUMOCIbIO Adanmayuu
K YCILOBUAM KOHKPEMHO20 NPeOnpuamus, Heopenus u conposoxicoenus. Croicnocms peuaemotl 3a0a4u 00ycioeieHa
OONbUUM KOTULECBOM HAUMEHOBANULL 8bINYCKAEMOL NPOOYKYUYU, ObICMPLIM U3MeHeHUeM OnepamueHol 00CMaHo8Ky
U He0OX0OUMOCMbBIO YEeMKO20 83AUMOOCUCMBUS CO CKAA0OM. 3adaua AGNAemcsa MHOLOKPUMEPUANbHOL, NOCKOIbKY He-
00X00UMO 0becneyuns MaKCUMATbHYIO 3a2PY3KY KAHCOOU NPOU3800CMBEEHHOU JUHUYU OJIsL 86INYCKA NPOOVKYUU NPU MU-
HUMAILHOM KOUYeCmee NepeHaniadok, npu SMoM 8 PACRUCAHUU OOIHCHBL ObINb COONIOOEHbL CPOKU OMEPY3KU NPOOYK-
Yuu ¢ yuemom HAIuuUs UCXOOHBIX MAMepuanos 0 evinycka. Ilosmomy asmopamu paspabomansl aieopumm u npo-
epammuoe obecneueHue, NO3BONAIOWUE 3d NPUEMIEMOE BPEMs COCMABUMb OONYCIMUMOe, YACMO U ONMUMATbHOE
pacnucanue npouzgoocmea II1H-mpyovl u paconnvix uzodenuil napmuamu, ¢ UHOUBUOYATLHBIM 3a6epuleHUeM Nocae0o-
8AMENLHO20 0OCIYHCUBAHUSA, C YUETNOM NPOU3BOOCNEEHHBIX U MeXHoaoeudeckux oepanuuenuti 8 000 « CMHUT-Apyesor
(Poccus). Ilpu smom evinonuaemcs pazouenue Kaxcoou epynnvl u30eiull Ha napmuu 8 cOomseemcmeuu ¢ npasuiom
Maxnomona (wrap around rule unu «npasuno obepmxuy), u npou3OOUMcs pacnpedeieHue Noary4eHHbIX napmuil no
nPOU3600CMEEHHBIM TUHUAM. [ 66100pA ONMUMATLHOZO PACRUCAHUSA HEODX0OUMO COCMABUMb HECKONLKO PACNUCA-
HUIL ¢ PA3TUYHBIMU SHAYEHUAMU YUCTA NEPEHANdOOK, U 6b10paAmb U3 HUX MO, KOMOpoe 8 HauboIbuell cmenenu y0os-
Jemeopsiem Kpumepuam 3a0adiu.

Kniouesvte cnosa: anecopumm, nianuposanue npouzeoocmea napmusimu, npaguio Maxnomona, nepenanaoka, npouzeoo-
CcMeeHHas IunUs, OONYCMUMOe PACNUCAHUE, ONMUMATbHOE PACRUCAHUE

Brenenue — CE30HHOCTBIO 3aKa30B U MPOU3BOJICTBA TPYO

[1marnpoBanne IPOM3BOJICTBA, MTPETyCMaTPH- (T. K. pabOTBI 110 YKJIaIKe H PEMOHTY TPy HMCIOT

BaloOIllee COCTABJICHUE PACIIMCAHUS BBITYyCKa MPO-
IYKIIMH C Y9E€TOM YacTOTO M3MEHEHHsI OIepaThB-
HOM 00CTaHOBKH, SIBIISIETCS OHUM M3 KITFOUEBBIX
(haxTOpOB AKOHOMIYECKOH d(PpekTHBHOCTH PyHK-
IMOHUPOBAHUS TIPEATIPHUATHS.

[InanupoBanune mpoussoactea [IU-TpyOsr
(mpenBapuTENHHO M30JUPOBAHHON TPYyOHI), (a-
COHHBIX M3/ICIHHA U KOMIUIEKTYIOUUX JIJIsl TeTUIO-
W30JINPOBAaHHBIX TPYOOIIPOBOJIOB, UCIIOIB3yEMbIX
B JKHJINIIHO-KOMMYHAJIPHOM XO3SHCTBE W TPH
MIPOKJIAJKE Ta30IPOBOJIOB, B YCIOBHSX, CIOKHB-
muxcst B O00 «CMUT-SpueBo» (Poccuiickas
Oeneparust, CMoJIEHCKast 00J1aCTh), XapaKTepH3y-
€TCsl CIENYIONIMMA 0COOCHHOCTSIMH:

ce30HHBIN xapakTep). [Iuk 3akazoB Ha [IM-TpyOy
MIPUXOANTCS HA JIETHWE MECSIIbI, 3MMOW BeNeTCs
paboTa Ha CKJIaj 1Mo Hanbojee BOCTPEOOBAHHBIM
TTO3UIIHSIM TTPOM3BOANMON MTPOAYKIINH;

— 6ompmuM (cBBIme 20 000) KomTHYeCcTBOM
HaMMEHOBAHU BBIITYCKaeMOM MPOTYKIINH;

— BBICOKHM TE€MIIOM W3MEHEHHsI OMepaTHBHON
00CTAaHOBKM BO BpeMs IMKa 3aKa30B, MOITOMY
BpPEMEHHBIE 3aTPaThl HA COCTABIICHUE PACTINCAHUS
JIOJIKHBI OBITH HEOOJIBIIIMMHU,

— HEe0OXOIMMOCTBIO YETKOTO TUTAaHUPOBAHUS
MOCTABOK CO CKJIa/Ia MaTepHAIOB U KOMILIEKTYIO-
MUX IS TTPOM3BOACTBA TPYO (KaKImas ITO3UIIHS
3aKa3aHHOHN MPOIYKIIHH TOJHKHA OBITH YKOMITIIEK-
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TOBaHA WMCXOJHBIMHM MaTepHaiaMu He TO37Hee,
yeM 3a 3 1HA A0 oTrpy3kn) [1].

Pa3zpaboTky Takux pacrnucaHuii MPOU3BOA-
CTBa OCYIIECTBIISITh BPYYHYIO MEHEIKEpy Ha OC-
HOBE JIMYHOTO OMbITa M HPEANOYTCHUH B CHILY
CIIOKHOCTH 3a7ia4i KpaiHe 3aTpyIHUTEIBHO, YTO
MPUBOJUT K HEHU30EKHBIM OIIMOKaM, BICKYIIUM
3a co0oii cOoM B MPOU3BOACTBE, MMEPEPacXoi uc-
XOJHBIX MaTepHalioB, CPHIBBI CPOKOB OTIPY3KH 3a-
ka30B. CBOEBpPEMEHHO BBIMIOJHATH 3aKa3bl BO3-
MOXXHO JIMIIb C TIOMOIIBIO aBTOMAaTH3UPOBAHHOMN
CHCTEMbI IUTAHUPOBAHUS MTPOU3BOICTBA C MPUEM-
JIEMBIMHU TIOKa3aTeIsIMU ObICTPONICHCTBHSI.

CymiecTByeT psii TOTOBBIX pEIlICHUH aBTOMa-
TU3UPOBAHHOTO COCTABIICHUSI IPOU3BOACTBEHHBIX
pacniucanuii (APS, MES-cuctemsl), ogHaKko roto-
BbIC PEIICHHUS HE YYHUTBHIBAIOT CIECHU(PHKH KOH-
KPETHOTO MPOU3BOJCTBA, YTO MPUBOJMUT K 3HAYH-
TEJILHOW CTOMMOCTH WX BHEAPEHHS U COMPOBO-
KJICHUSI;, K TOMY K€ aJrOpPHTMbI, OJHMHOMHUAIIb-
HBIC 110 BPEMEHH BBITIOIHEHHS, H3BECTHBI TOJIBKO
JUISL TOCTAaTOYHO TPOCTHIX 3a]1a4 MOJ0OHOTO Kitac-
ca.

[Tostomy aBropamu mis OOO «CMUT-
SlpueBo» TIpenoKeH alIroOpuT™M M NpOorpaMMHOE
oOecrieueHe, MO3BOISIIONIME 33 TPHEMIIEMOE
BpeMsi PELINTh [TOCTABICHHYIO 3a/ady.

AJITOPUTM pelieHus 3a1a49u

[lepen HayanoM MiIaHUPOBAHUA JTOJDKEH OBITH
MIOJTHOCTBIO OMpEeNieH IJIaH MPOJaX M TPOH3-
BOJICTBA (KOTOPBIM COCTaBIsIETCSd Ha OCHOBE Iie-
peuHs 3aKa3zaHHBIX TMO3MIMK NMpoAyKuuun). B mia-
HE JIOJIKHBI ObITh YKa3aHBI:

— 3aKa3aHHbIN MeTpaxx Quantitys TpyOBI IO3H-
mun f, feN, rome N — MHOXeCTBO HOMEPOB TMO3H-
LU 3aKa3aHHOM NMPOLYKLIUU;

— TUN Marepuana Materials, U3 KOTOPOTO H3-
roroieHa Tpyba nosuimu f (Tpyda MoxeT ObITh
CTallbHas WIN oUWHKOBaHHasf): Material; = {Cr,
I

— tun 3akazuuka CustomerType; TpyObl IO3H-
i f. Tun 3aka3uuka ompesessieTcst ero MecTo-
NoJIO)KEHUEM: «M» — 3aka3uuku U3 MOCKBBI
1 MockoBckoii o0nactu, «P®» — u3 Apyrux peru-
oHoB Poccuiickoit @enepannu, «Pb» — u3 Pecny-
omuku benapycs (T. e., CustomerTypes = {M, PO,
PE});

— JaTta OTrpy3KH IS Kaxaou mo3unuu {Ship-
mentDates} .

[Tnan mpopax U MPOU3BOACTBA JOJKEH OBITh
OTCOPTUPOBAH MO BO3PACTaHMIO JAThl OTIPY3KH
ShipmentDate;. Ha ocHOBe NaHHOTO IJIaHa CO
CKJIaJa JOJDKHBI MOCTYNUTh CBEACHUSI 00 YKOM-
IJIGKTOBAHHOCTH 3aKa3aHHBIX mo3unmi  I1M-
TpYOBI.

st mponzBonctsa [THU-Tpyost B OO0 «CMUT-
SpueBo» wumerorcst 2 nuHuu. llepBag nuHug
(L = 1) — nuHUS MaJbIX TUAMETPOB — MO3BOJISET
BBIITYCKATh TOJIBKO TPYOBI MaJIbIX AUAMETPOB (U~
ametpsl ot 25 1o 133 mm). Bropas munus (L =2) —
JMHUS OONBUIMX AUAMETPOB — MO3BOJISIET BBIITYC-
KaThb TPyOBI TFOOBIX quameTpoB (o1 25 1o 1020 mm).
Bpemst prodTime;, 3aTpauniBaeMoe Ha MPOU3BOJ-
CTBO TpyObI mo3uiu f, npencrasnser coboit auc-
KpeTHyto GyHKuuio prodTimes = Quantitys -W(Dy),
rie W(D;) — Bpemsi mpou3BoAcCTBa | MOrOHHOTO
MeTpa TpyObl, 3aBUCsIIIee OT Auamerpa TpyOst Dy.

Cpenu NpoOW3BOACTBEHHBIX U TEXHOJOIHYe-
CKHUX OTPaHMYEHHUH Ha IOCIIE0BaTEIbHOCTD BbI-
MOJTHEHUsI pabOT MOYKHO BBIIACTHUTD CIIEIYIOLIHE:

1) [IN-Tpy0a, quameTp KOTOPOH HpeBbILIAET
133 MM, BBIIIyCKaeTCsl HA JIMHUU OOJBINIUX JHa-
METpOB, T. €. i V f: Dy > 133, L =2;

2) ouunkoBanHas [IM-TpyOa BbImyckaercs
TOJIBKO Ha JIMHUW MaJbIX IUaMeTpOB, T. €. 1Jst V f:
Material;=11, L = 1;

3) [IH-tpy6a s 3aKa3uukoB Tura «M» BbI-
MYCKaeTcs TOJBKO Ha JIMHUW OONBIINX JHaMe-
TpOB, T. €. s V f: CustomerTypes =M, L = 2;

4) BpeMst pabOTBHI Ka)XI0H JIMHUHM HE JOJKHO
IPEBBINIATh MAKCUMaJIbHOE KOJIMYECTBO YaCOB
pa6otel maxTime, nuuuu L (L=1,2) B cyTKn,
T. €. 111 V prodDates: X (prodTimey) < maxTime
(L=1,2),

5) konuuecTBo nepeHanaaok NReset| muauu L,
3alUIAaHMPOBAHHOE Ha TEKYILYIO JIaTy, HE JODKHO
MIPEBBIIIATh MAKCUMAJIbHOE KOJIMYECTBO MepeHaa-
nok maxNReset, nuauu L, T. . qnsa V prodDatey:
Nreset| < maxNreset (L=1,2);

6) ecnu nannas nosunus [IU-TpyObr HEyKoM-
TUIEKTOBaHa (T. €. Ha CKJIaJie HET B HAJIMYHMU BCEX
MaTepuanoB, HEOOXOMUMBIX [JIsI TIPOU3BOJICTBA),
TO TpOM3BOACTBO 3ToW mosutmu [THU-TpyOsr oT-
KJIaJbIBaeTCsl Ha 3aJ]aHHOE KOJIMYECTBO JHEH /7.

Heo0xomumo cocTaBuTh pacnucaHue TpPOU3-
BOZICTBA, B KOTOPOM JJIsl KQXK/I0W 3aKa3aHHOU I0-
3uLUH OyyT YKa3aHbl HOMEp JIMHUH L AJIS TPOU3-
BozcTBa [IM-TpyOBI, pacueTHas jara prodDatef
Boinycka [IM-tpyObl mosuimu f u odepenHoCTh
BBIITYCKa TPOIYKIHH.
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Kpurepusamu onTUMaabHOCTH pacliuCaHus SB-
JSIFOTCS. MAKCHMYM 3arpy3KH KaKJOW IIPOU3BOJ-
CTBEHHOH JIMHUH, MUHUMYM KOJIMYECTBa MepeHa-
JaJI0K, JIOIYCTUMOCTb PAaCIUCaHUsI OTHOCUTEIIBHO
JTUPEKTUBHBIX CPOKOB C YYETOM YKOMIUIEKTOBAH-
HOCTHU Ka)kJ0M 3aKa3aHHOM IMO3UIIMU M JAThl OT-
rpy3ku ShipmentDate;, T. €. pemiaeMasi 3a1ada siB-
JIS1€TCSI MHOTOKPUTEPUAIIbHOM.

JlanHas 3ajmada sBISIETCSl NETEPMUHUPOBAH-
HO, IIOCKOJIbKY PAaCIMCaHUE COCTaBISETCS IS
M3BECTHOTO 3apaHee 4YHcia paboT, onpeaesieHHO-
0 B IUIaHE MPOJIaX U MPOU3BOACTBRA [2].

[Ipou3BoACTBEHHBIC IMHUK 00pa3yIoT 00CITy-
JKUBAIOIYI0 CUCTEMY C TPYINIIOBOM TEXHOJIOIMEN
obciyxuBanus [3, 4]. [Ipu rpynmnoBoi TeXHOJIO-
run 00CITy’)KUBaHUS TpeOOBaHUS (3aKa3aHHBIE TIO-
sunun [TU-TpyObl) 00CITY)KUBAIOTCS TPyHIamMH
(In6o mapTUSIMH), U TPU HEPEXOJe OT 0OCIYKH-
BaHMS OJHOH rpymiiel no3unuii [IU-Tpy0Os! ¢ onu-
HAKOBBIM TUAMETPOM Dj K 00CTY)KUBaHHIO CIIE/TY-
IOLEH Tpynnbl NO3ULMN C MHBIM 3HauyeHUeM D
HEoOXO/IMMa TIepeHaIajKa JIHHUH.

Pemraemas 3aja4a npeacraBiseT coOoi 3aaa-
4y MOCTPOCHUS ONTHUMAJbHBIX paclUCaHuil 00-
CITy’)KUBaHUsI TpeOoBaHWH mapTusMu. s pere-
HUS TIOCTABICHHOU 3aj1auu HanOoliee pannuoHaleH
MaTeMaTUYeCKHi anmnapar, HapaOoTaHHBIA IJis
KJIacCa 3a/1a4 C MHJMBUYaJIbHBIM 3aBEPIICHUEM
HOCJIeI0BATENBHOTO 00CcHy)uBanus. HInBumy-
aJbHOE 3aBEPILEHUE O3HaA4YaeT, yTo nozuuus I111-
TpYOBI MMOKKIAET JIMHUIO B MOMEHT, KOT/la Ha JIH-
HUU 3aBEPIIAETCS TEXHOJIOTUYECKUN MPOLIECC U3-
rOTOBJIEHUsl JaHHOM no3unuu. IlociienoBarens-
HOCTh OOCIY)KMBaHHMsI 3/1€Ch O3HAYAaeT, YTO BCE
MO3UIMH, BXOSIINE B OJHY MapTHIO, U3TOTABIHU-
BAIOTCS HA JIMHUM [OCJIEA0BATENbHO, U JUIUTEIb-
HOCTb M3TOTOBJIEHUS NMAPTHH paBHA CyMMeE JJIHU-
TENbHOCTEH M3TOTOBJICHHS BXOAAIIMX B MApTHIO
nosutuit. [Taptun [TU-TpyObl HMEIOT OrpaHuyeH-
HBII pa3Mmep, T. €. BEpXHUU Npeell pasmepa nap-
TUU OIPAHMYEH KoyinuecTBoM noszunuid ITH-Tpy-
ObI, KOTOPOE MOYKHO M3TOTOBHTH 32 YCTAHOBIICH-
HOE MAaKCHUMAaJIbHOE KOJUYECTBO YacOB PabOThI
maxTime| nuanu L B cyTKU.

B cootBeTCTBUM € IPUHATON B TEOPUU paCIIU-
CaHuil cucTeMoil 0003HAYCHUH, BKITIOYAIOIICH TPH
TIOJISI, IOCTaBJICHHAS 3a1a4a MOKET OBITh OXapakKTe-
pu3oBaHa kak Om / sum —job, b <n, sb / Timey paxs
s,"J min» Cj < (d; + 1z). IlepBoe nosne xapakrepusyer
00CITy)KMBAIOLIYI0 CUCTEMY, BTOpOE TI0JIe — Tap-
THU U TEepeHaNaJKu MEXAY HapTHSIMHU, TPEeThe

MoJie — KpUTepud 3a7a4u. 37eCh HCIOIb30BAHbI
cienytomue obo3HaueHus: Q — mapaiienbHbIC
MIPOU3BOJICTBEHHBIE JIMHUM Pa3HOIM MPOU3BOIU-
TEJIBHOCTH (MaJIbIX U OOJIBIIMX JTUAMETPOB); M —
KOJIMYECTBO MPUOOPOB, T. €. TMPOU3BOJICTBEHHBIX
TUHUHR, m = 2; sum — job — mocnenoBareIbHOE 00-
CITy>)KMBaHUE TPeOOBaHUI ¢ MHANBUIYaJIbHBIM 3a-
BEpLICHUEM O0CITY)XUBaHUS; b < n — Kaxaas nap-
tust [IU-TpyOsl ¢ OqHUM 3HaueHHeM JauameTpa Dy
MOXKET BKJIIOUaTh He Oosiee ueM b Mmo3uiuii, npu-
4yeM b He MOYKET MPEBBIIIATh HEKOTOPOE 3HAYCHUE 71,
KOTOpPOE MOYKHO M3TOTOBHUTH 32 YCTAaHOBJIEHHOE
MaKCHMaJbHOE KOJUYECTBO YacoB padOTHI
maxTime| L-0if TUHUM B CYTKU; s,LJ — JJINTENb-
HOCTh M KOJIMYECTBO MEPeHaIal0K ONpeaensieTcs
THUTIOM JIMHUM U TIOCTIEI0BAaTEIbHOCTBIO TPYIII I0-
sunuit [IW-Tpy6sl; Time ), — MakcuMalbHas 3a-
rpy3Ka KaykKI0i MPOM3BOICTBEHHON JIMHUH; s,"J min —
MHHUMYM 4ncna nepenananox; C; < (d; + &7) -
MOMEHT 3aBepuieHus usrorosinenus C; (coorser-
CTBYyIOUMH prodDatey) xaxxno nozunuu [11-Tpy-
OBl HE JOJDKEH MpEBBIINIAaTh 3HAUYEHHE BPEMEHH,
ONpE/eNsieMOe CyMMOW IUPEKTUBHOIO CPoKa d;
Y 3a/IaHHOTO KOJIMYeCTBa JHEH /7, HA KOTOPOE OT-
KJIa/IbIBA€TCS. MPOU3BOICTBO HEYKOMILIEKTOBAH-
Hoit no3utuu [TU-TpyOsr.

[Maptun ITM-TpyObl NOIKHBI U3rOTABIUBATH-
Csl Ha KaXJIOW JIMHUH B MOPSAIKE IBPUCTUYECKOTO
npasuia odepenHoctd EDD (Earliest Due Date)
HCYOBIBAHMS! IUPEKTHBHBIX CPOKOB d; C y4eTOM f7
[3,4].

OO1en3BecTHas 3a/1a4a MOCTPOCHUS IOy CTH-
MOTO OTHOCHUTEIBHO TUPEKTHBHBIX CPOKOB PaCI-
canust uzrorosienust [11-TpyObI COCTOUT B OTBICKa-
HUM pa30MeHUs] KKJIOW TIPYIIbl Ha HEKOTOPOE
YUCJIO MAPTUM U PACHPEIECIICHUH 3TUX HAapTUH 110
npubopamM (JIMHUSAM MaJbIX U OOJBIIMX JHaMe-
TpoB) [3].

B cooTBeTcTBUM C TATHIM U HIECTHIM OTPaHU-
YeHUSAMHU Ha I10CJIEJ0BAaTEIbHOCTh M3TOTOBICHUS
3aKkazaHHbIX mo3unmid naprtust [IU-TtpyOsl ¢ onu-
HAKOBBIM AHaMeTpoM D; MOXKET ObITh pa3douTa Ha
HECKOJIBKO IIEJIBIX MapTU M OJIHY HETOIHYIO Tap-
tuto. Jlyis penieHus: mocTaBIeHHON 3aa4u ObLIO
NpUMEHeHO TpaBmio MakHotoHa (wrap around
rule unu «npaBuiio odeptkm») [3, 5, 6], KoTopoe
3aKJII0YAeTCsl B TOM, YTO BHayase MepBbIM Mpuodo-
poM B mHTepBasie BpeMeHH [0, 7] oOciyxuBaercs
MaKCHUMaJIbHO€ KOJMYECTBO LIEIBIX MapTUil U He-
nosHasi mapTus. OCcTaTOK HEMOJHOW MapThH, KO-
TOpBIA He ObUT 00cTykeH B uHTepBae [0, ], 00-
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Puc. 1. luarpamma JesTeIbHOCTU aJIFOPUTMA PELICHUSI MHOTOKPUTEPHAJIBHON 3a/jaud COCTABJICHUS PACIUCAHUS NIPOU3-
BojctBa [1M-TpyOs! n pacoHHBIX M3aETHi

CITy’)KUBAaeTCsl Ha BTOpPOM TpHubope, aanee o0ciy-
YKHBACTCSI TIOCIEAYIOIee MAaKCHMAIbHOE KOJTU4e-
CTBO LETIBIX MAPTHH U HETIOHAsI MApTHUsl, OCTATOK
KOTOPOM TepBBIM 00CITYKHBAETCs Ha TPETheM MpH-
0ope u Tak nanee. MomeHnT Bpemenu [0, ] 31eCh
npeacraBisgeT coboi uHTepBan [0, maxTime|].
M ocrarok HENOIHOW MAPTUH, KOTOPBIA HE yIaCT-
Csl U3TOTOBHTH 33 YCTAaHOBJICHHOE MaKCHMAJIbHOE
KOJIN4ECTBO 4acoB pabotTsl maxTime L-oit muHum

B CYTKHM, IEPEHOCHUTCS Ha CIEAYIIIUE CYTKH
1 00CITy»KHBAETCsI MEPBBIM U3 Beex mosuimid [1H1-
TpYOBI C OIMHAKOBBIM TUaMeTpoM Dy.

PazpaboTaHHbI anropuT™, COCTaBIsIEMbIH Ha
OCHOBE IUIaHA MIPOJAX U IPOU3BOJACTBA, OTCOPTH-
POBAaHHOTO MO BO3PACTaHUIO JaThl OTIPY3KH Ship-
mentDate; C y4€TOM YKOMIUIEKTOBAaHHOCTH UCXOJ-
HBIMH MaTepHajiaMu, NIpeJICTaBlIeH Ha puc. 1 nua-
rpaMMOU JeATENbHOCTH.
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Puc. 2. Crpykrypa nporpaMMmuoro obecrmedenus st peanusanun  Puc. 3. [lonp3oBaTtensckast gopma uIst BBOja mapa-

ajropurma

METPOB aJIropuT™Ma

Puc. 4. ®parmenT pacnucanus

PazpaboTanHbIil anTOPUTM pEaln30BaH CPell-
ctBamu Microsoft Excel u pemakropa VBA. Ctpyk-
Typa MPOrpaMMHOTO O0eCIeUeHHUs [T pean3a-
UM pa3pabOTaHHOTO AITOPUTMA IpeCTaBIeHa
Ha puc. 2. Ha puc. 3 mpeacrasiieH BUj OIb30Ba-
TENLCKON (HOpMBI [T BBIOOPA ITapaMeTpoB ajro-
putMa. ®dparMeHT cHOPMUPOBAHHOTO pacIuca-
HUS TIPUBEJCH Ha puc. 4.

Pesynbrar paboThl aJiropuT™Ma — pacrrcaHue,
J0ITyCTUMOC HUJIKM ONITUMAJIBHOC.

st perraeMoit 3a1auy 1OIYCTUMBIM pacIu-
caHueM OyJIeT Takoe, MPH KOTOPOM BCE TO3UIHH
[MH-TpyOBl OyayT W3rOTOBJICHBI B JUPEKTUBHBIC
CPOKH d}, K KOTOPBIM HEOOXOIMMO WM JKeJIaTellb-
HO OTTPY3HUTh 3aKa3bl, C Y4eTOM 3aJaHHOTO KOJIU-
4yecTBa JHEW 7, HA KOTOPOE OTKIIAJIbIBACTCS MPO-

M3BOJICTBO HEYKOMIUIEKTOBaHHOM mno3uumu I11-
TpyO®I [3, 4, 7, 8]. B 00111eM ciiyuae Takoe paciu-
CaHHe MOKET M HE CYIIECTBOBATE.

OnTuManbHOE pacliCaHnue — ATO pacIrcaHue
C HAMMCHBINM 3HAYCHUEM KOJMYECTBA TMEpeHa-
JAJI0K M HAauOOJBIICH 3arpy3K0il TPON3BOJICTBCH-
HBIX JJUHUH (CpeIn BCeX pacCUYUTAHHBIX JOIMTYCTH-
MBIX pacnucanuii) [3, 4, 7, 8].

YUTOOBI OMIpENeNTh, SIBISICTCS TN HAHICHHOE
pacrucaHie ONTHMAalbHBIM, HEOOXOAMMO COCTa-
BHUTH HECKOJILKO PACTIMCAHHUNA C PA3TMYHBEIMU 3HA-
YEHUSMU KOJWYECTBA TIEPEHANANOK (KOTOpOE
BBOAWTCS Ha TIOJNH30BATEILCKON Qopme, mpen-
CTaBJICHHOW Ha puc. 3), a 3aTeM BBIOpaTh paciu-
CaHWe, HAWIYYIIUM 00pa3oM YIOBJICTBOPSIOIICE
KpUTEPHSIM 3aauu.

CUCTEMHBbIV AHAJIN3 U MTPUKITAOHASI UHOOPMATUKA
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3akiaouenue

Takum o0Opa3oM, ObUT pa3paboTaH aIrOPUTM
pElICHUs 3a/1a41 COCTABJICHUS PACIUCAHUS, YUH-
TBIBAIOIINI MHOTOKPUTEPHAJIBHBIA XapaKTep 3aja-
YU, TIPOM3BOJICTBEHHBIE U TEXHOJIIOTHYECKUE OCO-
OCHHOCTH KOHKPETHOTO TPEATIPHUITHS, C BOZMOXK-
HOCTBIO JaJIbHEHIIIeH UHTETPALIMK B CO3/IaBAEMYIO

B Hactosimee Bpemss MES-cucremy ymnpasneHust
npoussoactBoM B OO0 «CMUT-Spueso». Bue-
JpEeHHE MPOrPaMMHOIO 00ECIICUCHHUS, PeaTU3yIo-
HIETO AaHHBIA aJITOPUTM, MTO3BOJIHIIO MTOBBICHTH
3¢ (EeKTUBHOCTD UCIIOIB30BaHUS 000PYAOBAHUS
U CYLIECTBEHHO CHU3UTbH W3JEPKKH HpPEIIpHsi-
THSL.
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K. V. Zakharchenkov, Zh. A. Mrochek, T. V. Mrochek

ALGORITHM FOR SOLUTION OF MULTICRITERION PROBLEM
OF PRODUCTION PLANNING OF PIPES AND SHAPED PRODUCTS

One of the modern directions of increase in economic efficiency of the enterprise is a production planning automation,
including the automated scheduling of production. Introduction of ready program solutions for automated preparation of pro-
duction schedules (APS, MES-systems) at enterprises is constrained by the complexity and high cost of adapting to the specific
conditions of the enterprise, implementation and maintenance. The complexity of the problem is determined by a large number
of product names, rapid changes in the operational environment and the need for clear interaction with the warehouse. The
task is multicriterion as it is necessary to provide the maximum loading of each production line with a minimum of readjust-
ments, and at the same time the schedule must comply with the terms of shipment of products, taking into account the avail-
ability of raw materials for production. Therefore, the authors have developed an algorithm and software that allow for an
acceptable time to make an admissible, often optimal schedule for the production of preinsulated pipes and shaped products in
batches with the individual completion of consistent service, taking into account production and technological limitations in
SMITH-Yartsevo, Ltd (Russia). In this case, each group of products is divided into batches in accordance with the McNaugh-
ton rule (wrap around rule), and the resulting batches are distributed along the production lines. For the choice of the optimal
schedule it is necessary to make several schedules with different values of the number of readjustments and select the one that
best meets the criteria of the task.

Keywords: production planning, algorithm, McNaughton rule, readjustment, production line, admissible schedule, opti-
mal schedule
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