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AHHOTALUMUA

BBepeHue. Pa3Butme nHaycTpranbHOro XUMULLHOTO CTPOUTENBCTBA XapakTeprayeTcsl pPOCTOM AOMOB C MHAMBUAYamNbHbI-
MU apXUTEKTYPHBIMU U KOHCTPYKTUBHO-NNAHMPOBOYHBLIMU peLLeHVsMU. OTO SIBNSETCA CneaCcTBMEM pOCTa HOMEHKNATypbl
n3genuii, NoBbILLEHNS AOMN MPOAYKLMUM C HASKUMU NapameTpamy TUpaxHOCTV 1 6onblunM AnanasoHoM KonebaHuin Tpyao-
emkocTu. OTCYTCTBME OOMMKHOMO BHUMaHUS K GomnbLIOMY pa3bpocy napameTpoB M3Lenuii — pesynstaT HePUTMUYHOCTU
NPOU3BOACTBA, MPOCTOEB N HEA(EKTUBHOIO NCMONb30BaHMS TPYAOBbLIX PECYPCOB. B Taknx ycnoBusix BaxkHO obecneveHne
KOMMMEKTHOCTM NPON3BOACTBA U3aenuii U cobnioeHne rpadmkoB NOCTaBKky NPOAYKLMM Ha CTPOMTENbHYH nroLaaky. Pe-
LUeHMe yKa3aHHbIX 3a4ad peanuayeTcs ynpasrieHneM 3anacammy rotoBow NpoayKUMm Unvu co3agaHneM pUTMUYHOTO U Henpe-
PbIBHOIO NMPON3BOACTBA.

MaTtepuanbi u meToabl. B cOOTBETCTBMM C 3agavamMun UCCNELOBaHNSA NPUMEHANNCL METOAbLI aHann3a n cuHTe3a, Matema-
TUYECKOW CTAaTUCTUKN, UMUTALMOHHOTO MOAENUPOBaHUS M 3KCMEPTHBLIX OLEHOK. [1Ns OLEHKM CNIOXXHOCTW U3aenuii onpeaene-
Ha cucTeMa KpUTEPUEB C YYETOM KOHCTPYKTUBHbIX PELLEHUI 1 FEOMETPUYECKMX NapamMeTpoB U3aenuin. Ha ocHoBaHun ycTa-
HOBJEHHbIX KPUTEPUEB U3LENUSA KNAcCUULMPOBaHbI Ha KaTeropuu, Ans KOTOpbIX onpeaeneHbl MHAMKATOPbl CIIOXHOCTU
1 nokasatenu TpyaoemkocTu. [laHHas knaccudumkaums U3nenuin nerna B OCHOBY anroputmMa onTrMu3anmm Npou3BoacTBa.
Pe3ynbrartbl. AHan“3 HOMEHKNaTypbl N30ENUI NPOM3BOACTBEHHbLIX MPOrpamMm nNpeanpusaTuin 3adukcmposan konebaHus no-
Kasatenemn TpygoeMKoCTM Npon3BoAcTBa B AnanasoHe 2,0—17,0 yen.-u. MNMpeanpuHATas nonbiTka yCTaHOBUTL 3aBUCMMOCTb
nokasarteneu TPy4OEMKOCT OT oObeMa n3genus nokasana oTcyTcTBMe PyHKLMOHaNbLHON 3aBncMMocTu. Ha 6ase aHanusa
pacnpefeneHus TpyaoeMKkocTn obocHOBaHa rmnotesa O BMUSIHAW Ha MokasaTenu TPyAOeMKOCTM Mpexae BCero KOHCTPYK-
TUBHbIX OCOOEHHOCTEN N3AENUNA.

BbiBoAbl. Ha ocHOBaHMU NOMyYeHHbIX AaHHbIX MPEANOXEHA CUCTEMA MTaHMPOBaHUSA packiagkv n3genuii B oopMax u Ha-
3Ha4YeHus1 pUuTMa NPOU3BOACTBA C YYETOM KOHCTPYKTUBHbIX PELUEHWIA U3AENUIA N0 MHAMKATOPaM CIOXHOCTM, KOTOpble MOryT
yCTaHaBNMBaTbCA METOLOM 3KCMEPTHbIX OLEeHOK. [Insi npakTuyeckon peanusaumm NpeasioKeHHON CUCTEMbI OLIEHOK paspa-
60TaH anropuTM Ha3Ha4YeHMs1 ONTUMAarbHbIX TEXHONOMMYECKX NapaMeTpoB, KOTOPLIN obecrnedynBaeT OAHOBPEMEHHO PaBHO-
BECHYIO TPYOOEMKOCTb 1 ONTUMArbHYI packnagky usgenun B popmax u TeMm cambiM PUTMUYHOCTb NPOU3BOACTBA.
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ABSTRACT

Introduction. The development of industrial housing construction is characterized by the growth of houses with individual
architectural and structural-planning solutions. This is a consequence the growth of the product range, increase in the share
of individual products with low circulation parameters and a wide range of fluctuations in labour intensity. Lack of proper
attention to a large variation of product parameters is a consequence of non-rhythmic production, downtime and inefficient
use labour resources. In such conditions it is important to ensure completeness of products production and compliance with
delivery schedules products to the construction site. The solution of these tasks is realized by managing stocks of finished
products or creating rhythmic and continuous production.

Materials and methods. In accordance with the research objectives, the methods of analysis and synthesis, mathematical
statistics, simulation modelling and expert evaluations were applied. To assess the complexity of products, a system of cri-
teria was established, taking into account the design solutions and geometric parameters of products. Based on the estab-
lished criteria, the products are classified into categories, for which the complexity indicators and labour intensity indicators
are determined. This classification products formed the basis of the production optimization algorithm.

Results. The analysis of the nomenclature of products of the production programmes of the enterprises has fixed the fluc-
tuations of labour intensity indicators of production in the range of 2.0-17.0 man-hours. The attempt to establish the de-
pendence of labour intensity indicators on the product volume showed the absence of functional dependence. On the basis
of the analysis of labour intensity distribution the hypothesis about the influence on the labour intensity indicators, first of all,
the design features of products were substantiated.

Conclusions. On the basis of the obtained data, a system of planning the layout of products in moulds and assigning
the rhythm of production taking into account the design solutions of products according to the indicators of complexity, which
can be established by the method of expert evaluations, is proposed. For practical implementation of the proposed evalu-
ation system, an algorithm of optimal technological parameters assignment is developed, which provides simultaneously
equilibrium labour intensity and optimal product layout in moulds, and thus rhythmicity of production.

KEYWORDS: industrial house-building, industrial house-building enterprises, prefabricated reinforced concrete structures,
production organization, product range, production capacity, production programme of enterprises, production optimization,
algorithm, labour intensity
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BBEJAEHHUE

ADpXUTEKTypHAas! BBIPAa3UTEILHOCTh U pa3HOOOpasue
KOHCTPYKTHBHO-TUTAHHPOBOYHBIX PEIICHUH IOMOB B HH-
JIyCTPHUAIILHOM HMCIIOJTHEHUH — CJICACTBUE PACIIMPEHHS
HOMEHKJIaTypbI U3JENH B TIPOM3BOACTBEHHBIX MIPOrPaM-
Max MPeANpHUATHH, TOBBIIICHNS 10N HHANBHUIYaIbHON
MPOAYKIHU C HU3KMMH NapaMeTrpamMu THPaKHOCTH.
I[Tpu sTOM B padorax [1-6] npuBonsTcs (hakThl 3aKOHO-
MEpPHOCTH POCTAa HOMEHKIIATYPBI H3CIHIA U 3aBHCHMO-
CTH ATOTO POCTA OT aPXUTEKTYPHON BBIPA3UTEIHLHOCTH
1 THOKOCTH KOHCTPYKTHBHO-TIAHUPOBOYHBIX PELICHHUN
JIOMOB.

OnHOM U3 KITFOYEBbIX 3a/1a4 [IAHUPOBAHUS U yIIPaB-
JICHHS TIPOM3BOJICTBOM ILIMPOKO HOMEHKJIATYPbI U3/EIUH
SIBIISIETCST ONITHMH3AIINS OPTaHU3alliH KOMIUIEKTHOTO BBI-
MycKa MPOIYKLUUH [P PALHOHAIBHOM HCIIOIb30BaHUU
MMEIOIINXCSI PECYPCOB, B TOM UYHCJIE 3aI1acOB TOTOBOH
MponyKuy Ha ckiazae [4]. JlaHHas TOYKa 3peHUs Impo-
cmarpuBaercs B paborax [7-10].

W3BecTHBI 1Ba OCHOBHBIX ITOX0J1a ONTHMHU3AINN
1 TIOBBITIIEHHS (P ()EKTHBHOCTH IMPOM3BOICTBA IIHPOKON
HOMEHKJIATYPBI U3/CJIHI Ui THOKOTO pearupoBaHUs
Ha U3MEHEHHE CIIpoca Ha MPOAYKIMIO M obeceyeHns
HETIPEPBIBHOCTH TIOCTABOK M3AEIHI Ha CTPOUTEIBHBIC
TUTOLIAJIKH: YIIPABJICHUE 3allacaMy TOTOBOM MPOIYKIHN
U yTpaBJeHUE Pe3epBaMU BPEMEHH B IIPON3BO/ICTBEH-
HOM IIMKJIE BBIITyCKa M3ETHI.

[TponyKTHBHBIM HAaIPaBICHUEM ONTUMH3AIUHU CITY-
JKUT CO3/IaHUE PE3EPBOB BPEMEHH 3a CUET 00eCIIeYeHHs
PUTMHYHOTO MIPOMU3BOACTBA M COKPAIICHUS MPOTOIIKH-
TEJIFHOCTH NMPOU3BOACTBEHHOro nukia [9, 10]. laHHbIHA
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nozxoy1 0asupyeTcs Ha CHHXPOHHU3ALMHU TIPOJIOJDKUTEIIb-
HOCTH ONeparuii Ha OTIENbHBIX MepeAerax MPOU3BO-
CTBEHHOT'0 LIUKJIAa ¥ PABHOMEPHOM paclpeieIeHUU TPYIO-
BBIX PECYPCOB. DTO COACHCTBYET MUHIMAJIBHBIM 3artacaM
KOMIDICKTYIOIIIX MaTepHalioB U TOTOBON MPOAYKIIHU
Ha CKJIaJie, MO3BOJISIET CHU3UTD 3aTparbl Ha 00OPOTHbIE
CpPE/ICTBA MPEIIPHUITHH, COKPATUTh IPOU3BOICTBCHHEIC
TUIOIAAN ISl CKIIaaupoBanus uzaenui [11-16]. Ipuse-
JIeHHBIe (PaKTH 000CHOBBIBAIOT IKOHOMHYECKYTO d(dek-
THUBHOCTH OOECIICUCHHUSI HENPEPHIBHOM M KOMILUIEKTHOM
TIOCTABKY U3MIEINIA Ha CTPOUTEIBHBIC IUIOMIAIKH 3a CUET
JIOCTHKEHUS] PUTMUYHOCTU NTPOU3BOACTBA.

Tem He MeHee B OTEUECTBEHHOM MPAKTUKE OpraHu-
3aIMH MIPOU3BOJICTBA IJIsl 00ECTIEUCHHS HETIPEPhIBHOCTH
IIOCTaBKH I/I3}1€HHI71 Ha CTPOUTECIILHBIC TUIOMIaJIKN ITOBCC-
MECTHO MPAKTHKYETCS IOIXOJ YIIPABICHUS 3amacaMu
TOTOBOM MPOAYKIMHU Ha ckiane. /s cpaBHeHUs Takon
TIOZXOJT TAeT BOSMOXKHOCTH YITYUIITHTh YKOHOMHUYECKHE
MoKa3aTeIy MpeInpUaTuii, CIoCOOCTBYET PUTMUYHON
paboTe Bcero MHIYCTPHAIBHOTO CTPOUTEIHFHOTO KOM-
TUIEKCA ¥ UTPAET CYIIECTBEHHYIO POJIb B COBEPIIEHCTBO-
BaHUH TEXHOJOTHH MHIYCTPHAIBFHOTO TOMOCTPOCHHUS,
HO TIPY 3TOM JI0JIs1 TPY/103aTpar Ha CKIQAUPOBAHUE U3/1e-
Twii coctaBisieT (6e3 yaera (hOpMOBOYHBIX LIEXOB) OKOJIO
7 % Tpyno3aTpar NpOU3BOACTBA, a JOMsI KalUTaIbHbIX
BiokeHuit — 14 % [4].

B kauecTBe OCHOBHBIX CIIEPKMBAIOMINX (hAKTO-
POB MPUMEHEHHS MOIXO0/I0B, OCHOBAaHHBIX Ha CO37a-
HUH PE3epBOB BPEMEHHU, MOJKHO BBIJICIUTH CIOKHOCTD
obecrneyeHus PUTMHUYHOCTH MTPOU3BOACTBA B YCJIOBU-
X MIAPOKON W M3MEHSIOMICHCS HOMEHKIATYPBI U3/e-
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JIMH B NPOU3BOACTBEHHBIX IIpOrpamMmax MpearnpusTui
¢ OONTBIIMME KOJIEOAHHMSMHU TTOKa3aTellel TPYTOEMKOCTH.
Kpowme Toro, oTcyTcTBHE JOMKHOTO BHUMAHHS K JAHHO-
MY I0/IX0/Ty OOYCIIOBJICHO YCTaHOBJICHHBIM B HOPMATHB-
HOU TOKyMEHTAIMH' TIOPSIKOM Ha3HAYCHHUS PHTMa IIPO-
M3BOJICTBA B 3aBUCUMOCTH OT THUIIA, Ta0apUTOB 1 00beMa
nsnenuil. Ilpu 3TOM NpOU3BOACTBEHHBIH PUTM Ha3Ha-
YaeTcs 10 YCPEJAHSHHBIM MTOKa3aTeNIsIM U MOCTOSHHBIM
Ha BCEX TEXHOJOTMYECKHX nepesnenax. Takoil rpyObIid
TIO/IXO/T K TUIAHWPOBAHHIO MPON3BOACTBA SIBIISIETCS TIPO-
CTBIM, HO HE COOTBETCTBYET KPUTEPHUSIM 3(H(HEKTHBHOTO
MPOU3BO/CTBA B YCIOBUSX HINPOKOH JINHEHKN KOHCTPYK-
TUBHBIX pemeHnuit n3naenui [17-20]; mpuBoauT K HEpUT-
MHUYHOCTH NPOM3BOJICTBA U, KaK CJIEJICTBHE, 00pa3oBa-
HHIO ITPOCTOEB HA OTAECNIBHBIX NIEpe/iesiax MPON3BOJICTBA.

Creyer OTMETHTB, YTO TUITAHUPOBAHNE PACKIIAIKA
n3ennit B (hopMax TEXHOJIOTHIECKUX JIMHIHA HETIOCPEI-
CTBEHHO B IIPOM3BOACTBEHHBIX YCIOBHSX OCYIIECTBIIS-
eTcsl oleparopamMu JUHUN WM NEePCOHAJIOM TeXHHUYe-
CKOTO OT/IelIa MPEANPUSTHH, TpH 3TOM 3(H(PEKTUBHOCTD
CXeM PACKJIaJK{ 3aBHCUT OT KBAIH(UKAIIMU U OIBITA
paboTHHKa. DTO MOXET CTaTh NPUIMHON CHUKEHUS
3¢ (HEeKTHBHOCTH MPOU3BOACTBA M HEPAIIMOHAIHHOTO
UCTIONB30BAHUSI SHEPTOPECYPCOB B CIIyyae HU3KOTO I10-
Kaszarelis 3arpy3ku opM U HEPUTMUYHOCTH ITPOHU3BOI-
CTBa IIPH HEPABHOMEPHOCTH MOKa3aTeliel TPyI0EeMKOCTH
JUISL OTZICNTBHBIX (DOPM Ha TEXHOJIOTHYECKOH JINHUH.

Takum 00pa3oM, OTCYTCTBHE JOJKHOTO BHUMAHHUS
K OOJBIIIOMY pa3z0Opocy mapamMeTpoB MUl B HOMEH-
KJIaType MPOU3BOJICTBEHHBIX MPOrPaMM HPEAPUSTHHA
Ha COBPEMCHHOM JTale€ pasBUTUA UHAYCTPUAJIIBHOTO
JIOMOCTPOCHHMSI U MJIAHUPOBAHUIO PACKIAJKU U3AETIHH
B (popMax TEXHOJIOTMYECKHX JHMHHUU OIpeNessieT aK-
TyaJIbHOCTh HCCIIEJIOBAaHUI B JaHHOM HalpaBJICHUH.
IIpu 3TOM HaydHOE 00OCHOBAHHE 3aBUCUMOCTH PUTMa
MPOU3BOJICTBA MPEXK/IE BCETO OT KOHCTPYKTHBHBIX PEllie-
HUM U3M1EIU — Ba)kHas 3a7ja4a B OpraHu3aluy pUTMUY-
HOTro 1 OecrepeOoHHOro MPON3BOICTBA.

Ha ocHoBaHMM BBINIECKa3aHHOTO MPUOPUTETHON
3aj1a4eli ONTIMU3AIINK TIPOU3BOACTBA 32 CUET obecrede-
HUS PUTMHYHOCTH M HEMIPEPBIBHOCTH BBIITyCKa MTPOTYK-
LIMH SIBIISIETCS OTIPEACIICHNE KPUTEPHEB OLIEHKH CIIOKHO-
CTH KOHCTPYKTHBHBIX pemeHHﬁ Pa3HOTHUITHBIX I/IS)IGHI/Iﬁ
U pa3paboTKa Ha 9TOIl OCHOBE aIropuT™Ma JAO0CTHIKECHHS
PaBHOMEPHOMH TPY/IOEMKOCTH paboT Ha BCeX Iepeaenax
MIPOW3BOJICTBEHHOTO IIMKIIA.

Permrenne 0003HaueHHOM 3a4a41 TTO3BOJIUT 000CHO-
BaTh MPAKTUYECKYIO 3HAYMMOCTh MOIXO0/A yIIPABICHUS
pe3epBaMU BPEMEHU B YCIIOBUAX JIEHUCTBYIOLIETO IIPO-
W3BOJICTBA YISl ONTUMHU3AINY [TPOU3BOJICTBA, CHHKEHHUS
3aI1acoB M3JIENNI Ha CKJIajie TOTOBOM MPOIYKIMY TIpe/-

' OHTII 07-85. Obmiecoro3HbIe HOPMBI TEXHOJIOTHYECKOTO
MPOEKTUPOBAHUS MPEANPHUATHII COOPHOTO kene300eToHa :
BBea. 01.01.1986 (BMmecto OHTII-7-80. Ob1ecoro3HbIe HOP-
MBI TEXHOJIOTHYECKOT0 MPOSKTHPOBAHHS TIPEAIPUSITHH cOOp-
HOTO XeJe300eToHa). M. : MUHHCTEpPCTBO IPOMBIIIICHHOCTH
ctpoutensHbIx MarepuanoB CCCP, 1986. 51 c.

NPUSTHI U TOBBIMIECHUS YPPEKTUBHOCTH POU3BOJICTBA
HIMPOKOI HOMEHKJIIATYPbI H3/ICIHUH.

MATEPHUAJIBI U METO/bI

WccnenoBanust ObUIM pa3zieieHbl Ha OT/CJIbHBIC
9Tanbl. AJTOPUTM NPOBEICHUS UCCIIEI0OBAHNMN, BKIIIOUAs
OCHOBHBIE 33J[a4l ¥ IPUMEHSEMbIE METO/IBI HCCIIEIOBA-
HUH, IpeicTaBjIeH Ha puc. 1.

OCHOBBIBAsICh Ha BBIABHHYTOH B padote [10] Teo-
PHM HENOCPEACTBEHHOTO BIAMSHUS Ha (p(EeKTHBHOCTD
OpraHu3aly POU3BOCTBA KOHCTPYKTHUBHBIX PEILICHHUI
1 TEXHOJIOTMYECKNX OCOOCHHOCTEH MTPON3BOJICTBA H3Jie-
JIMH, pa3paboTaHa CHCTEMa OLEHKH CJIOXHOCTH W3/ISITHH.

CIOXHOCTD M3/IeNN NpejIaraeTcsl OLEHUBATh CH-
CTEMOH KpHTEPUEB, KOTOPBIE XapaKTEePH3YIOTCsI TOKa3aTe-
JSIMH TPYZAOEMKOCTH Ha BCEX Mepeziesiax MPOU3BOICTBEH-
HOTO IUKJIa. YCTAaHOBIIEHHbIE KPUTEPUU SIBIISTFOTCS 0a30it
JUIsl 00ecIieueHus PaBHOBECHOM TPYIIOEMKOCTH IIPH ILIa-
HHMPOBAHHUH PACKIIAJIKH N3N, TOCTHKEHHS] PUTMHUYHO-
CTH TIPOU3BOJICTBA, TTOBBIIIEHHS 3(PPEKTUBHOCTH MPOU3-
BOJICTBA IPH BBIITYCKE IIMPOKOI HOMEHKJIATYPbI H3/IeIIHIA.

Jist anpoOanuy BEIIBUTa€MOM THUIIOTE3bI BBIITON-
HEH aHaJu3 MECSYHOI MPOU3BOACTBEHHOW NpOrpam-
MBI JIMHUX LUPKYISALNMN HaJUIeT, CeNnaTn3HpOBaHHON
Ha BBIITYCK IUIUT nepekpbiThsi. O0IIee KOINUeCcTBO n3Jie-
nuii B mporpamme cocrasmiio 1146 mr. IIpu stom 58 us-
JIETIMHA OTHOCHITHCH K JIOOOPHBIM H3/ICNUSIM PA3IMYHOTO
Ha3Ha4YeHMs (Pa3/IesIUTENIbHBIE CTEHKH, TUTUTHI JIO/PKHUHN).
Takum 00pazoM, o01ee KOIMYECTBO TUTUT NEPEKPBITHS
B MECSYHOHN TPOM3BOJICTBEHHOH MPOTPaMMe COCTABUIIO
1088 m3nemmii.

PE3YJIBTATHBI HCCIEJOBAHMUSA

W3BecTHO, YTO OCHOBHBIM (PAKTOPOM, BIIUSIFOLIMM
Ha 3G PEKTUBHOCTH TPOU3BOJICTBA, B TOM YHCIIE PACXO]
9HEPropecypcoB U PUTMHUYHOCTH IPOHU3BOJCTBA, SB-
nsieTes packiaaka m3aenuit B popmax [11, 12]. Tompko
3a CUET ONTHMH3AINH PACKIIAIK! M30EIHNA U JTOCTHKE-
HUSI MAKCHMAaJbHOH 3arpy3ku ¢opm MoxkHO 110 23 %
COKpPaTUTh PACXOJl IHEPTOPECYPCOB HA TETLIOBIAKHOCT-
Hy0 00paboTKy m3zaeuii u 6omee yem Ha 20 % Kosrye-
CTBO MPOU3BOACTBEHHBIX UKIIOB [12]. B cnoxuBieiics
MPaKTHKE TUIAHUPOBAHMS PACKJIAJAKH U3/EINH KITtoue-
BOH OyrieT 3aj1aua JOCTIKEHHS MaKCUMAaJIbHOH 3arpy3Ku
(hopM 1 TeM caMbIM MOBBIIICHIS 00beMa OSTOHA B OIHOM
(hopmoBke. OTHAKO aHAIN3 OPTaHU3AIMOHHBIX PEIICHUH
TMIOKa3aJ1, YTO PH TAKOM OZHOCTOPOHHEM ITOAIXOJIE ITPOU3-
BOZICTBEHHBIE TTOTEPH MPEKE BCEIO CBS3aHbI C POCUe-
TaMH B Ha3HAYCHUH MPOAOJDKUTEILHOCTH PUTMA MPO-
H3BOZICTBA.

JlocTrnkeHne MakCUMaJIbHOM 3arpy3ku QGopm
NIPY TUTAHWPOBAHNY PACKIIAJIKY M3/ICJIUH U MTHOPHUPOBA-
HHE IIPU 9TOM KOHCTPYKTHBHBIX OCOOCHHOCTEH M3/IeTHH,
BIMSIIONIMX Ha MOKAa3aTel TPYILOEMKOCTH, MOTYT CTaTh
CIIEZICTBHEM HEPAaBHO3HAYHOCTH TIOKa3aTelel Tpyno-
€MKOCTH JUISl OTIEIBHBIX ()OPM M IPOAOIKUTEILHOCTH
orepanuii B TEXHOIOTHYECKOM IMKIIE TPon3BoAcTBa. I1o-
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MeTtozp! nccie 0BaHUI
Research Methods

Orarnsl nccnenoBaHmit
Stages of research

Bbubnnorpadudecknii MoMCK HayYHOH
JIHTEPaTyphl
Literature search steps

MCTOI[ aHajii3a U CUHTE3a

i

Method of analysis and synthesis

Meton ananmsa
M MaTeMaTH4eCKOM
CTaTUCTUKH

—— >

HceneoBanie HOMEHKIIATYPbI
M3/IeNUI TPOU3BOJICTBEHHOM
TPOrpaMMBI IPEAIPUATHS
MHJYCTPUAIBHOTO IOMOCTPOCHHS
Study products range of
the production program
of the precast construction plants

Analysis and mathematical
statistics method

Merton ananusza,
MaTeMaTHY€eCKOM CTATUCTHKU
1 3KCIIEPTHBIX OLICHOK

—— -

Method of analysis,

mathematical statistics and
expert assessments

PazpaboTka KpUTEPHEB OLICHKH
CIIOXKHOCTH M3eNHH
Development of criteria for assessing
the complexity of products

Merto HMHUTALIMOHHOTO

PazpaGoTka anropurma MOJIETHpOBAHHS

ONTHMH3AIMH IPOU3BOJICTBA
Development of a production
optimization algorithm

(R ——

Method of simulation modelling

Puc. 1. Aaroputm npoBeaeHUs HCCIEA0BaHUIH

Fig. 1. Research algorithm

SIB-JICHIE TaKUM 00pa30M Y3KHX MECT IPHUBOIHT K TIPO-
CTOSIM Ha TEXHOJIOTHUYECKUX MOCTaX U HEPUTMHIHOCTH
MIPOU3BOJICTBA, TIPH STOM OPTaHU3AINS TPOM3BOICTBA
B TaKOM BHJIC HE COOTBETCTBYET KPUTEPHSIM ITOTOUHOCTH
npon3BozcTBa. OTCIONA BBITEKAIOT CPBIBBI ITOCTABKH KOM-
TUTSKTYFOIIAX, PACXOHBIX MaTepHAaIoB U OETOHHOU cMe-
CH K TTOCTaM TPOM3BOJICTBCHHOH JIHUH, a TaKXKe Tpadu-
KOB ITOCTaBKHY M3/ICITUIA HA CTPOUTEITHHBIC TITOIIA K.
OmnpenencHre KPUTSPUECB OIICHKA CIIOKHOCTH H3-
NNt — aKTyaJbHas 3a/a9a OpraHu3alny TPOU3BOI-
CTBEHHOTO TIpoIiecca. YCTaHOBICHHOE B OTCYCCTBEHHOM
MPaKTHKE HOPMHUPOBAHHUE PUTMA MIPOM3BOACTBA TOIBKO
B 3aBHCHMOCTH OT THIIA U Ta0apUTOB M3MENNH, 00beMa
0eToHa B M3IICTIMH XapaKTePH3yeT MPEKIC BCETO TPYAO-
E€MKOCTh Ha TIocTaxX (hOpMOBaHHS U3ICIHA. ITO B CBOIO
odepeh He 00eCIeYnBaeT TOCTaTOYHON OOBEKTHUBHOCTH
TPYAOEMKOCTH ITPOU3BOACTBA ITUPOKOH HOMEHKIIATYPBI
W3/ICNMI Ha BCEX Tepeerax IMPON3BOACTBEHHOTO IIUKJIA.
[MocrossHHO pacTymue TpeOoBaHUS K KadeCTBY
1 BHEIITHEMY BTy M3/ICIHH, POU3BOICTBO M3/ICITHIA MaK-
CHMAJTLHOM 3aBOJICKOI KOMIUICKTAIINH, BO3BEJICHNUC 3/IaHII
C MHIVBUAYaTbHBIMHA aPXUTCKTYPHBIMHI H KOHCTPYKTHB-
HBIMH PEIICHUSAMHE, COBPEMEHHBIC TPOCKTHBIC PEIICHIS
CKPBITOTO MOHTa)Ka HH)KCHEPHBIX CHCTEM TPEOYIOT OOITh-
IIeil TPYIOEMKOCTH M PYYHOTO TPyZa Ha ITOCTaX apMHPO-
BaHMS M MOHTa)Ka 3aKJaJHBIX JIeTalici, MEXaHHYECKOU
JIOBOJIKM MIOBEPXHOCTEN M3aeauid u ap. Benencreue storo
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3amaga ‘
Objectives

H3y4yenne HayqHBIX MyOIMKAIMii B 00IACTH HCCIIEOBAHHH,
OIIPE/IENICHUE OCHOBHBIX HATIPABJICHUI HAYYHBIX HCCICIOBAHUIH
B JIAHHOIT 001IacTH
Study of scientific publications in the field of research, identification
of the main directions of scientific research in this field

I/I3y‘{eHl/Ie HOMEHKJIATYpPBI H KOJTMIE€CTBA l/I3}1€III/H‘;I B HpOHBBO}ICTBeHHOﬁ
MpOrpaMMe TEXHOJIOTHYECKOH TMHKH. M3ydeHne KOHCTPYKTHBHBIX
PpelIeHHil ¥ TeOMETPHIECKHX apaMeTPOB ILTHT NEPEKPBITHIA.
OmnpesieneHne mokasareneil TPy 0eMKOCTH BBIITyCKa M3/
Study of range and quantity of products in the production program
of the technological line. Study of design solutions and geometric
parameters of floor slabs. Determination of indicators of labor
intensity of product output

OmnpejieneHne KPUTEPHEB OILICHKH CI0KHOCTH U3/IEINIA B COOTBETCTBHHI
C KOHCTPYKTHBHBIMH peteHnsaMu u3nenuii. Knaccndukanms n3nemmit
Ha KaTeropuy CIOKHOCTU
Definition of criteria for assessing the complexity of products
in accordance with the design solutions of products. Classification
of products into categories of complexity

Pa3paboTka ONTHMU3ALMOHHON MOJIENH TOBBIIIEHUs KOO hunnenta
HCHOJIb30BAHNUS TIAJUIET M CTEHI0B IPU MIUPOKOI HOMEHKIIAType
BBIITYCKAEMOM MPOTYKIHHU C y4e€TOM 00eCIeueH s paBHOMEPHOI
TPYAOEMKOCTH paboT Ha BCEX TEXHOJIOIMUECKHX Mepesieax
MPOU3BOJCTBEHHOTO [IUKJIA
Development of an optimization model for increasing the utilization
rate of pallets or stands for a wide range of products, taking into
account the uniform labor intensity of work at all technological
stages of the production cycle

HEoOXo/FIMa BCECTOPOHHSIS OLICHKA CIIOKHOCTH H3ICITHIA
C YYETOM METAJUIOEMKOCTH, KOHCTPYKTHBHBIX PEIICHIHA
1 TpeOOBAHMI K Ka9eCTBY IOBEPXHOCTEH M3ICITHIA.

AHanu3 MpOW3BOJCTBEHHONW MPOTPAMMBI TEXHO-
JOTUYECCKON JIMHUH TIPOU3BOACTBA ILTUT MEPEKPBITHS
MOKa3aJ, 9YTO U3ACTHS XapaKTePU3YIOTCS 3HAYNTCIHHEI-
MU KosrebaHusiMu 1Mo 00bemy oT 0,55 10 3,4 M u Kore-
OaHMAMHA TIOKa3aTelnell TPYIToeMKOCTH u3nenuit ot 2,0
1o 17,0 gem.-4. Kak mokasan cTaTHCTUYSCKHUM aHAJIN3
JAHHBIX, MEXKITy 00BEMOM HM3ACIUN W TMOKa3aTeIsIMA
TPYIOEMKOCTH 3aBUCHMOCTH OTCYTCTBYeT. Ha puc. 2
TIPE/ICTABICHO PACIpeIeIICHNE M3ICIHIA B HOMECHKIIATYpe
TIPOU3BOJICTBEHHOM MPOTPAMMEI IT0 00BEMY B KaT€rOpH-
sax 10 1, ot 1 1o 2, or 2 1o 3 u 6onee 3 m>.

PacnipenencHue mokasareneii TpyIOSMKOCTH B 3a-
BHCHMOCTHU OT 00beMa M3JIeIHil B 0003HAYEHHBIX BBIIIEC
KaTeropusx MPUBEICHO Ha PHC. 3.

AHaM3Mpys JaHHBIC HAa PHC. 3, CIEIYeT OTMETHTH,
qro st 25 % wmamenuit kareropun 1,0-2,0 M* Tpymo-
€MKOCTB TIPON3BOJICTBA COOTHOCHUTCSI C U3/ICIUSMH KaTe-
ropuu 110 1,0 M. TIpu 5TOM 11751 M3IEeNuii Kareropun 60-
aee 3,0 M® TPYZOEeMKOCTh HIIKE HIIH COOTBETCTBYET 25 %
nsnenuii kareropun 2,0-3,0 m>. [IpuBeneHHbIE TaHHbBIE
CBUJICTEITLCTBYIOT O 3aBHCUMOCTH TPYIOEMKOCTH H3/Ie-
JIUHA TIPEXK]Ie BCETO OT KOHCTPYKTHBHBIX PEIICHUH U aK-
TyaJbHOCTH TIPEIIATaeMOTO TTOIX0a OICHKH CIIOKHO-
CTH U3JEIIHI.



Ontummsaumns MPOU3BOACTBA B YCAOBUSIX BbINyCKa LLII/IpOKOIZ HOMEHKAaTypbl U3AEAUH

C. 419-428

1%

36 %

#<1,0 =1,0-2,0 =2,0-3,0 =>3,0

Puc. 2. Pacripenenenue n3aeianii B HOMEHKIIAType MTPOU3BO/-
CTBEHHOH NPOTPaMMBI B 3aBUCUMOCTH OT HX 00BbeMa

Fig. 2. Distribution of structures in the range of products in
the production program depending on their volume

18

Ha ocHOBe BBINOJIHEHHOI'O aHAJIH3a MOXHO yT-
BEPIXKAaTh, 4TO pa3paboTKa pemeHHH ONTHMHU3ALHUH
MIPOM3BOACTBA ITOCIIE BBOJA TEXHOJIOTHUYECKUX JIMHUN
B 9KCIUIyaTalllio C y4ETOM KOHCTPYKTUBHBIX PEHICHHUN
M3EINi SBIsieTCS 0OBEKTHBHBIM TpeboBaHneM obec-
nedenus spdexTuBHOCTH pon3BoacTBa. [Ipn 3ToM oc-
HOBHBIM 9TaIlOM peajin3aliu pa3paboTaHHOTO MOIX0/a
JUIsl 00eCTIeYeH s PUTMUYHOCTH TIPOM3BOCTBA SIBIISIETCS
IPOSKTUPOBAHHE PACKIIAIKH H3AEIUN B (POpMAX TEXHO-
JIOTHYECKHX JIMHUH.

B npennaraemoii MeToquKe Ha IpUMEpE ILJIUT Iie-
PEKPBITHS ST KaXKJOTO M3/IEJIUSI METOAOM HKCIEPTHBIX
OLIEHOK OBIIM YyCTaHOBJICHBI MHIUKATOPHI CIIOKHOCTH.
BaxHOCTh MHAMKATOpPA 3aBUCUT OT CTENECHU BIIUSHHSA
Ha TPY/IOEMKOCTb ITPOU3BOJICTBA. B COOTBETCTBHM C MH-
JIMKATOpaMH CJIOKHOCTH M3JIENIUS YCIIOBHO Pa3ziesieHbl
Ha 5 kareropuii (Ta0.).

17,0

16
14

TpynoemMKocTh, uen.-4
Labor intensity, man-hours
—_

S

44

7,4

g —

48 57

3, b6

DA

W<1,0 M1,0-2,0 12,030 [>3,0m/m’

Puc. 3. Pactipenenenue nokasarenei TpyI0EMKOCTH B 3aBHCUMOCTH OT 00BbeMa H3IEITUi

Fig. 3. Distribution of labor intensity indicators depending on the volume of products

Knaccmbm(am/m I/ISJIGJII/Iﬁ 10 KpUTEPUAM CIIO)KHOCTH

Classification of products by complexity criteria

Kateropus
CIIOKHOCTH
Difficulty
category

Wupukarops! cnoknoctd / Complexity Indicators

TpynoemkocTh
MIPOM3BOJICTBA,
yes.-u/m*/ Production
labor intensity, man-
hours/m?

slabs, row slabs without electrics

ITUTHI TOKOJIS M KPOBIIH, PSIIOBBIE INIUTHI €3 annekTpukn / Basement and roof

2,8

II

[11ATBI KPOBIH U PSAAOBBIC IUTUTHI C HECIOKHOM dNeKTpuKoi. KommuecTBo
3aKJIagHBIX AeTaneii 6onee 5 mT. Hammaue BTOpoii (BepXHeit) CETKM U BKIABIIICH.
[1nuThl ¢ ycTaHOBKOM 3aKiIaHBIX JA€Tanel A KperIeHHs aparnera

Roof slabs and row slabs with uncomplicated electrics. The number of embedded
parts is more than 5 pcs. Presence of the second (upper) grid and liners. Slabs with
installation of embedded parts for fixing the parapet

3,15

I

with the device of punches

TTUTBI CO CIIOKHON NMEKTPHKOIT (00IBIIOE KOIHYECTBO KAHATIOB MM HAJTMYNE
MOJNUATHICHOBOU TpyObI). [IMUTHI ¢ yHUBEpCATbHBIM BEHTOIIOKOM HITH HHIIIEH

o7t BeHTOMOK. [TnuThr 6€3 3MeKTPHKH, HO C YCTPOHCTBOM IITpad

Slabs with complex electrics (large number of ducts or HDPE pipe). Slabs with
universal ventblock or niches for the ventilation block. Slabs without electrics, but

4,3
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Oxkonuanue maon. / End of the Table

Kareropis TpynoemkocTh
CJIOKHOCTH . . MPOM3BONCTBA,
Difficulty Wumnukarops! cnoxuoctu / Complexity Indicators ‘IBJI.-‘I/.M3/ Productlon
category labor intensity, man-
hours/m?
[1nATBI C ANEKTPHUKOI U ¢ yeTpoiicTBOM mTpad. [ImuTel ¢ rabapuTamu 1Mo BeICOTE
v B anama3one 3280-3580 Mmm 45
Slabs with electrics and with punches. Slabs with height dimensions in the range ’
of 3,280-3,580 mm
[TruTe! 0060 CIIOKHBIE (TIUTHI ¢ OONBIIMM KOJIMYECTBOM BKJIA IBIIICH,
JIOTIOJTHUTENIHHBIMU BKJIAIBIIIIAMH TIOJ] BEHTOJIOK, C HAJIMYNEM yCHIICHHOTO
v apMUPOBAHHsI, KOHCONbHBIE TINTEI). [1nTel ¢ rabapuTamu o BeicoTe 6onee 3580 Mm 6.4
Specially complex slabs (slabs with a large number of inserts, additional inserts ’
under the vent block, with reinforced reinforcement, cantilever slabs). Slabs with
height dimensions of more than 3,580 mm

4,9 %

11,8 %

473 %

18,0 %

18,0 %

B [ xateropus / | category

m Il kareropust / I1 category
m III kateropus / 111 category
| [V kareropus / [V category

W V xareropus / V category

Puc. 4. KomuuecTBeHHOE pacnpeiefieHne U3 10 KaTeTOPHUsIM B IPOU3BOACTBEHHOU IPOrpamMMe

Fig. 4. Quantitative distribution of products by category in the production program

KonuuecTBeHHOE pacnipeseneHne U3aenuil B 3aBu-
CHUMOCTH OT KaTE€rOpPHHU CIOKHOCTHU B IPOM3BOJICTBEHHON
IporpaMme MpeACTaBIeHO Ha puc. 4.

[Tomy4eHHble JaHHBIE CBUAETENBCTBYIOT O HEI()-
(heKTHBHOCTH OTHOCTOPOHHETO MOX0AA K MIaHMPOBa-
HUIO PACKIAJKH U3AEIHN TOIBKO C yYETOM JOCTHIKE-
HUS MaKCUMaJbHOW 3arpy3ku (opm. B cooTBeTcTBHH
C 9TUM JUIS IUTAHUPOBAHUS PACKIIA KU U3/ICNIUIT B TPOM3-

Hauano

BOJICTBCHHBIX YCIIOBHSIX C YUETOM COBOKYITHOCTH (haKTO-
OB, OTIPEICTISFOIINX 3aTPy3Ky (GOpM U KOHCTPYKTUBHEIC
pelIeHus1 U3AeNuii, TpedyeTcsi pa3padoTKa COOTBETCTRY-
1o1et Mmetononiornu. Ha ocHOBaHUM NIPOBEICHHBIX Ha-
TYPHBIX HCCIIEIOBAHUIN TPEIUIOKEH aarOpUTM Ha3Ha-
YCHHSI ONITUMAJIbHBIX TEXHOJIOTMUYECKHUX MapaMeTpOB
TIPOU3BOJCTBEHHBIX JIMHUH TIOCJE BBOJIA MX B AKCILTYa-
TaIMIO C YYETOM OIICHKHU CIIOKHOCTH U3zienuil (puc. 5).

AHanu3 Ipou3BOJCTBEHHON IPOrpaMMBbI BRIy CKa
n3eni Ha TEXHOJIOTMYeCKOl TMHUN

Start

HHaHHpOBaHHe packiIagku I/I3[[e.TII/If;I C Y4E€TOM CJIOKHOCTH

Analysis of the production program of products output on
the technological line

v

O1eHKa CIIOKHOCTH U3ISITUI

n3zenui
Planning of the product layout taking into account
the complexity of the products

MaxkcumanbHbiil K03 dHIeHT
3arpy3KH MajuieT
Maximum pallet utilization rate

424

Her

Analyzing the complexity of products
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Ja

JlocTmxenne paBHOMEPHOH Yes

TPYL0EMKOCTH MIPOU3BOCTBA
M3
Achieving uniform labor
intensity of product production

Jla

Yes JlocTrkeHne KpaTHOCTU pUTMaA

Ha T10CTax IPOU3BOJICTBEHHOI
JIMHAN

Achieving thythm multiplicity

at production line stations

Pacuer purMa paboThl TEXHOJIOTMYECKOH JTMHUN
Calculation of the rhythm of process line operation

Pacnpenenenne Tpy10BBIX PECypCcoB 110 OCTaM
TEXHOJIOTMYECKON TMHUU
Distribution of labor resources by stations

of the technological line

No

JlocTikenue
MIPOU3BOJICTBEHHON
MIPOrpaMMBbl BbIITyCKa U3AEIUH
Achievement of the production

program

Kownen
Finish

Her
No

VBenuyeHue TPYA0BBIX PECYPCOB MIIH CMEHHOCTH PabOThI
Increase in labor resources or work shifts

Puc. 5. AJ'IFOpI/ITM ONTUMHU3ALNHU IIPOU3BOJACTBA C YUCTOM CJIIOKHOCTH H3ICIUI

Fig. 5. Algorithm for optimizing production taking into account the complexity of products

IIpennaraemMslii alrOpUT™M OTIIMYAETCS OT IIPAKTH-
KyeMOH pacKiIaJ Ky U3eInii 00ecriedeHreM B3auMOCBSI-
3H JIByX KJIFOUEBBIX TPeOOBAaHUII: OpraHU3aIllui MaKCHU-
MaJlbHOM 3arpy3ku ()OpM U JIOCTHKEHUS! paBHOMEPHON
TPYAOEMKOCTH TPOU3BOACTBA JUIsl KaKJ0H (OPMBI.
Pemenne peanusyeTcs Ha OCHOBE MPEIIOKEHHOIO
nojxoja KiaccuGuKaliy U3AeIuil B HOMEHKIAType
Ha KaTETOPHH I10 MOKA3aTeNsIM TPYJOEMKOCTH UX TPO-
n3BozacTa. Gopmupys Ha IIEPBOM 3TAIEC PABHOBECHYIO
TPYAOEMKOCTh IyTEM PacKIaAKU U3IEIUN C y4EeTOM
HX KaTeropuii, Ha BTOPOM dTalle BBIIIOJIHACTCS OLICHKA
3arpy3kn ¢opm. IIpn cooTBeTCTBUM YCTaHOBICHHBIX
KPUTEPUEB HA3HAYAIOTCS IapaMeTpbl INPOU3BOJCTBA
U TPYAOBBIC PECYPCHI Al 00eCHeueHns MPOU3BO-
CTBEHHOM ITPOrpPaMMBl.

3AKJIIOYEHHUE U OBCYXJIEHHUE

OmnpeneneHsl OCHOBHBIC HApPaBJIEHUS ONITUMH3a-
UM KOMITJIEKTHOTO BBIITyCKa MPOAYKIMH U obecmeye-
HUS HENPEPHIBHOCTH MOCTABKU U3/IENIUI HA CTPOUTENb-
HBIC TUTOIIAAKH B YCIOBUSAX MIUPOKOH HOMEHKIATYPBI

nznennid. OCHOBBIBasICH HA IIPOBEJCHHOM aHAJIM3€E U3-
BECTHBIX ITOJIXO/I0B, YCTAHOBIICHO, YTO ITPOYKTHBHBIM
C TOYKM 3PEHHUs COKPAMICHUS MPOJOJDKUTEIBHOCTH
TEXHOJOTMYECKOTO MpOoIecca, PABHOMEPHOTO pacIpe-
JIeJICHHSI TPYAOBBIX PECYpCOB M cOOMOAeHUS Tpadu-
KOB MOCTaBKH M3EIUH Ha CTPOUTENbHBIE IIOLIAIKN
SIBJISIETCSI CO3/[aHUE U YIIPaBJICHUE Pe3epPBaMU BPEMEHH
B IIPOM3BOJICTBE 33 CUET 00ECIEUYEHHUs] PUTMHUYHOCTH
IIPOM3BOICTBA.

B cootBercTBHM C 3a/1a4aMU HCCIICIOBAHNH TIpe]-
JIOKEH | arpoOMpoBaH MOAX0/ HOPMUPOBAHHS PUTMa,
OTIIMYAIOIIUHCS OT U3BECTHBIX yIETOM KOHCTPYKTHBHBIX
perIeHni m3aenuil. AKTyaJTbHOCTD y9eTa KOHCTPYKTHB-
HBIX PEIICHUH W3AEIUH NPU ONTUMH3ALMU BBITYCKa
HIMPOKOH HOMEHKJIATYphl W3Jenuii 000CHOBaHA pe-
3yJabTaTaMy aHaji3a MPOU3BOJICTBEHHONW MPOTrPaMMbI
BBIITyCKa [UINT NEPEKPHITUS. YCTAHOBJIECHBI KOJeOaHMs
nokasaresieil TpyJJOeMKOCTH HPOU3BOJICTBA H3JCIHN
B nuanazone 2,0—17,0 yen.-u. [Ipeanpunsras nomsiTka
OIIPEAEINTh 3aBUCUMOCTh TIOKa3aTele TPYJ0EMKOCTH
ot o0bpeMa (opmyeMoro m3aenus 3aduKcupoBaia OT-
cyrcTBHe (DYHKIIMOHAIBHON 3aBUCUMOCTH. [Ipu 3TOM
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ycTaHOBIIEHHbIE (DaKThl 00JIee BHICOKOH TPYIOEMKOCTH
MPOW3BOJICTBA ISl U3/ICNIUIA C MEHBIIUM 00BEMOM OeTo-
Ha TOATBEPKIAI0T THIIOTE3y O BIMSHHUM Ha TIOKa3aTeln
TPYAOEMKOCTH TIPEXkK/IE BCETO KOHCTPYKTHBHBIX 0COOEH-
HocTel m3aenuit. Ha Gase moaydeHHBIX JaHHBIX MPE-
JIO)KEHA CHCTEMa OLIEHKH CIIOKHOCTHU M3JCIHH C Y4eTOM
WX KOHCTPYKTUBHBIX PEIICHUH M0 MHIUKATOPAM CIIOXK-
HOCTH, KOTOpBIE MOTYT Ha3HAUaThCsl METOAOM 3KCIEepT-
HBIX OLIEHOK Ha MPOU3BOJICTBE.

O060CHOBAHO, YTO PUTMUYHOCTH ITPOM3BOJICTBA B yC-
JIOBUSIX BBIILYCKa HIMPOKON HOMEHKJIATYpbl U3/IEJIUi B IIEp-
BYIO OYepeb JOCTHraeTCs ITAaHMPOBAHUEM pacKIaaKn
M3MICITUIA ¢ YCIIOBHEM OOCCIICUCHHUSI PAaBHOBECHOH TPYIO0-
€MKOCTH JIs1 K&K/I0i ()OpMBI B IIPOM3BOJICTBEHHOM IIMKJIE

Ha OCHOBAHUM Y4€Ta KOHCTPYKTHBHBIX PELICHUN U CIIOXK-
HOCTH W3ICITHH.

IIpakTuueckas peanuzanus IpeioKeHHON CUcTe-
MbI OLIEHOK M3JIeJIMi Mpe/ICTaBlIeHa B BUJE aJITOPUTMA
Ha3HAuY€HUsI ONTUMAJIbHBIX TEXHOJOTUYECKUX MapamMe-
TPOB, KOTOPBI 00€CTIeunBaeT OMHOBPEMEHHO PaBHO-
BECHYIO TPYIOEMKOCTh U ONTUMAJIbHYIO PACKIIAIKy W3-
JI€IMIA ¥ TEM CaMbIM PUTMUYHOCTb IIPOU3BOJICTBA. Takoi
MOJIX0/1 K OpraHu3aliy MPOU3BOJICTBA ABJISETCS HOBBIM
1 MaJIOU3Y4YEHHBIM B OT€YECTBEHHOW MPAKTUKE YIIPaB-
JIEHUS POU3BOJICTBOM, TI03BOJISIET Peain30BaTh MHOIO-
(haKTOPHBII MMOIX0 ONTHMHU3AIMH TPOU3BOJCTBA B yC-
JIOBUSIX BBIIYCKAa LIIMPOKOH HOMEHKJIATYPbl U3JEIUI
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