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AHHOTALUMNA

BBepneHue. KOHTEKCT cuHTE3a LdpoBU3aLMM HALMOHANBHON SKOHOMUKUA U YCUMEHUS BIUSIHUSI KOHBEPrEHLUN Ha ee Co-
CTaBnsoLLMe 0ByCNaBnuBatoT yCUNEHWE BNUSHAS CUCTEMHOrO NMoAaxo4a K opraHvM3auumn ynpasneHusl, NpakTuk1 1x nepma-
HEHTHOW TpaHcdopMaLym, B TOM Yncre 3a cHeT (hOPMUPOBaHUSA MPUHLMNUANBHO HOBbIX TEXHUYECKUX PELLeHWI, a Takke
Ka4yeCcTBEHHOro NpeoGpasoBaHus yxe CyLLecTBYyOWMX. TakuM NOAXOAOM SIBNSETCA PEUHXUHUPUHT, KOTOPLIVA B TPaAWLIMOH-
HOM MOHUMaHWUN NPUMEHSIETCS AN MOAYNsALMKY GU3HEC-NPOLIECCOB, @ B HOBOW NOCTaHOBKE UCCNEAOBAHNUS — K CUCTEMHbIM
peLUEHVsIM, KOTOpble BLICTYMaT KBUHTICCEHLMEN CUCTEMHOrO noaxoda. B Takoi MHTepnpeTauun CUCTEMHOE peLLEHVE
paccmaTpuBaeTcs Kak B3aMOCBsi3aHHas Mepapxuyeckasi COBOKYMHOCTb pelueHuid. Mofo6Has nocTaHoBKa WCCNenoBaHus
NMPUMEHNUTENBHO K PEVNHXUHUPWHTY B CTPOUTENLCTBE 0603HaYaETCs BrepBbIe.

Marepuanbl u Metoabl. OCHOBOW MCCNENOBAHMS CTanu CUCTEMHbIN NMOAXOL W €ro UHTEerpaumsi ¢ TakuMu KOHLENUUAMM,
KaK yCTOMYMBOE pa3BUTWe, MOTUCTMKA PerynupyoLyx BO3AEUCTBUN, OpraHU3aLMoHHbIE M3MEHEHUS U TpaHchopMaLumn.
OHW onpedenuni LenecoobpasHOCTb UCMONb30BaHUS METOAOB HOPMAaTUBHOTO, (DYHKLIMOHAMBHOTO, CTPYKTYPHOMO U PEeTpo-
CMEKTUBHOTO aHanu3a. HayuyHblil novck 6asvpoBarncs Ha TpyAax OTEYECTBEHHbIX U 3apyGeEXKHbIX YYeHbIX, NpeacTaBNeHHbIX
B CMWCKE UCTOYHMKOB.

PesynkTaThbl. VioeHTUMLMPOBaHa KaTeropus «CUCTEMHOE PEeLUeHUe», B TOM YUCIe MPUMEHUTENBHO K MHBECTULMOHHO-
CTpoUTENbHON chepe; onpeaeneH CoCTaB CUCTEMHOTO PeLLIeHUs, a TakKe XapakTep oxBaTa UM cdep 06LLECTBEHHOIO Npo-
M3BOACTBA U NPOSIBIIEHUS NPY PEUHXUHWUPUHTE; YCTAaHOBMNEHbI MOPAAOK M 0COBEHHOCTU POPMUPOBAHUS CUCTEMHOTO peLLe-
HUS NPY PEVUHXUHUPWHTE B CTPOUTENLCTBE.

BbIBoAbI. VCronb3oBaHe CUCTEMOTEXHUYECKUX NMPUHLMMOB YNpaBNeHnst Npy peanu3auyn peuHXUHUPUHTa B CTPOUTENb-
CTBe MO3BOMUT 0BECcneynTb XO3ANCTBYOLWEMY CYOBEKTY YCTOMUYMBOCTL B Pa3BUTUU, TMOKOCTL BO B3aUMOLEWCTBUM C OKpY-
XarLLen 3KOHOMUYECKOI cpeaon, aPeKTUBHOCTb NPOM3BOACTBA M HA 3TOM OCHOBaHUM CHOPMUPOBATL KOHKYPEHTHbIe
npevMyLLECTBA W MOYYUTb AOMNONMHUTENbHBIN 3 dEKT.
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ABSTRACT

Introduction. The context of the digitalization of the national economy and the growing influence of convergence on its
constituent parts are leading to an increased emphasis on a systems-based approach to management organization and
the practice of their ongoing transformation, including through the development of fundamentally new technical solutions
and the qualitative transformation of existing ones. This approach is re-engineering, which, in the traditional sense, is used
to modulate business processes, whilst in the new research context it is applied to systemic solutions, which represent
the quintessence of a systematic approach. In this interpretation, a systemic solution is viewed as an interconnected hier-
archical set of solutions. This is the first time such a study has been conducted in the field of construction re-engineering.

Materials and methods. The study was based on a systematic approach and its integration with concepts such as sustain-
able development, the logistics of regulatory impacts, and organizational changes and transformations. These concepts de-
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termined the appropriateness of using methods of normative, functional, structural and retrospective analysis. The research
drew upon the works of domestic and foreign scholars, as listed in the bibliography.

Results. The category of “system solutions” has been identified, including in relation to the investment and construction sec-
tor; the composition of a system solution has been determined, as well as the nature of its coverage of the spheres of social
production and its manifestation in re-engineering; and the procedure and features of forming a system solution in construc-
tion re-engineering have been established.

Conclusions. The application of systems engineering principles of management whenimplementing re-engineering in the con-
struction sector will enable a business entity to achieve sustainable development, flexibility in its interaction with
the surrounding economic environment, and production efficiency; and, on this basis, to build competitive advantages and
realize additional benefits.

KEYWORDS: construction, re-engineering, organization, management, systems approach, systems solution, systems en-
gineering, life cycle
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BBEJIEHUE

KonTteker xoHBepreHIH IH(POBU3AINHA HAIHO-
HAJBHOW SKOHOMUKHU W YCHUJICHUS BIVSTHUS KOHBEPTCH-
MU Ha €€ COCTAaBJISAIOIINE 00YyCIIaBIUBAIOT PACTyIIee
JIOMUHHUPOBAHUE CUCTEMHOTO MOAXOAa K OpraHu3aluu
YIpaBJICHHUS, IPAKTUKU MX MEPMAHCHTHOU TpaHCQop-
MAIl{H, B TOM YHCIIC U 33 CUeT (POPMUPOBAHUS MPHH-
[UTTHATHHO HOBBIX TEXHHYECKUX PEIICHUH, a TaKke
KaueCTBEHHOTO MPE0Opa30BaHMs YXKE CyIICCTBYIOMINX.
TakuM MOIXOMOM SIBISICTCS PEUHKUHUPHHT, KOTOPBINA
B TPaIUIIMOHHOM ITOHUMAHWUU TIPUMCHSETCS ISl MOJTY-
JISIIIAU OU3HEC-TIPOIICCCOB, & B HOBOI IIOCTaHOBKE UCCIIC-
JTIOBaHUsI — K CHCTEMHBIM PEIICHUSAM, KOTOPHIC BBICTY-
Mar0T KBUHTACCEHIIMEH CHUCTEMHOI0 moaxoaa. B Takoi
MHTEPIIPETAIINN CHCTEMHOE PEIICHHE pacCMaTPHBACTCS
KaK B3aMMOCBSI3aHHAs MepapXUdeckas COBOKYITHOCTh
peILeHU.

MATEPHUAJIBI U METO/bI

Lenpb nccnenoBanmst — WACHTHU(DUKAIMS KAaTETOPHN
«CUCTEMHOE pELIeHUE», IPUMEHUMOCTh €T0 JUIsl HHBE-
CTUIIMOHHO-cTpouTeibHOM cdeprr (MCC), ycraHoBIIC-
Hue crennpuku GopMUPOBAHUS MMOJOOHBIX PEIICHHI
MIPH PENHKMHUPHHTE B PAMKAX YIIPABICHUS )KU3HEHHBIM
mukiioM (OKLI) 00beKTOB KamuTamTbHOTO CTPOUTEIHCTBA
(OKC) Ha ypoBHSIX HepapXuH.

HeoOxomuMo pemmTh clieayronye 3a1a4u:

1. Unentudukaiyst KaTeropul «CUCTEMHOE pelie-
HHE», B ToM 4Kciie oTHocuTesbHo MCC.

2. OmpeneneHne cocTaBa CUCTEMHOTO PEIICHUs,
oxBara UM cdep 0OIIECTBEHHOTO TPOU3BOJICTBA U TIPO-
SIBJICHHUS TIPU PEHHXKWHUPHHTE.

3. YcranoBnenue cxeM ()OpMHUPOBAHHUS CHCTEMHOTO
pEILIEeHHs TPU PEUHXKMHUPHUHTE B CTPOUTEIBCTBE.

OcyniecTBieHHe HAMEYEHHOW LIeIH NCCIIeI0BaHMs
1 TIOMCKA OTBETOB HA COOTBETCTBYIOIIME i 3a/1aukl CTaJIH
BO3MOJKHBIMH 32 CYET MCIIOJIb30BaHMs HAyYHOT'O 33/1el1a,
c(hOpMUPOBAHHOTO PAaHHUMH ITyOIHKAIUSIMH aBTOPOB
[1-4], a Takxe McCIeTOBaHUSIMI OTEUSCTBEHHBIX H 3apy-
OEKHBIX YUIEHBIX IT0 CMEKHOM TpodemMaTuke [5—25].

104

MeTo107T0THUECKY 0 OCHOBY HCCIIEJOBaHUS c(hop-
MHPOBAJIN: CUCTEMHBIH TOIXOM, JIOTHCTHKA PETYINPY-
IOIKX BozaencTBui, ynpasinenue XKL, nHxxenepHslit
MEHEIDKMEHT, OpraHu3alns CTpouTenbeTsa. [Ipu pere-
HHUH KOHKPETHBIX 33/1a4 MPUMEHSUIUCH METO/IbI aHAJIN3a
U CUHTE3A.

Wudopmanuonnyto 6a3y copMupoBaIn AeicTBy-
IOIIME B MHBECTUIIMOHHO-CTPOUTEIBHOM JIESITENbHOCTH
3aKOHOJIATENIbHbIE U HOPMAaTUBHO-TIPABOBBIE AKTHI, 4 TaK-
JKE CIPaBOYHO-aHAMTHYECKUE U peepaTUBHbBIC MaTe-
pHabl, OTpaXKaOIINEe KOHKPETHbIC MTPAKTHKN HHKHHH-
pUHTa U PEUHXMHUPHHTA.

PE3VYJIBTATHI HCCJIEJOBAHUA

CoBpeMeHHBIE TEOPETHICCKUE U TIPAKTUICCKIE Me-
TOHOJIOTHYECKHE ITPUHIIHITBL, & TAKKE MOIXO/BI K YIIPaB-
JICHUIO XapaKTEePHU3YIOTCsl LIMPOKUM pPa3sHOOOpasueM
1 OOJIBIIION BAPHATUBHOCTHIO IPUMEHEHHSI.

Kak u3BecTHO, ynpaBieHHe B IPAKTUYECKON IJI0-
CKOCTH PacCMaTPUBACTCS KaK COBOKYITHOCTB B3aUMOCBSI-
3aHHBIX JEHCTBUM U MPOLEAYP MO JOCTUKEHUIO 3a/1aH-
HOW TIeTH, KOTOpas 3aTeM 00yCIaBINBACT MOCTAaHOBKY
COOTBETCTBYIOIINX 33/1a4. B cBoto ovepens, OHU Tpea-
MOJIATAIOT PEIICHUs, Ha3bIBACMbIC YIIPABICHYCCKIMU
U COCTOSIIIINE N3 PETYIUPYIOMINX BO3ACHCTBII 00BEKTa
Ha cyOBbeKT ynpasienus [ 1-6].

[IpunsATO MOApa3AENATh PEryIupyroIue Bo3aeh-
CTBHUA Ha CJIICAYIOUINC BUJbI:

* 3a/1aI0IINE,;

* BO3MYIIAOIIHE;

* YIIPaBIIAIONINE;

* KOPPEKTUPYIOIIHE.

Bce aTi BO3IeiCTBHSI MOTYT OBITH pPeaTn30BaHBI
B paMKaX OTACITBHBIX TCOPETHICCKUX ITOIXOO0B K YIIpaB-
nenuto [ 7—11], KOTOPbIMU SBIISIFOTCSL:

* CHUCTEMHBIH MOIXOI;

* (yHKUMOHAIBHBIN TTOIXO];

* MPOLIECCHBIN MOJIXOT;

* CHUTYAI[MOHHBIN MTOIXOI.

HawnGonee mporpecCHBHBIM U BCEOOBEMITIONTUM
W3 TIPUBEACHHBIX KOHIICIIIUN CITY’)KUT CUCTEMHBIN TTOA-
X0, TIPEICTABISIIONINA B MIOCKOCTH HCCICIOBAHUS
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MIPOCKINIO CUCTEMOTCXHUKHN (CI/ICTCMHOFO WHXXWHUPUH-
ra) — JAWUCIUIUIIHEI, OXBaThIBatOMIeH Bce acmekThl JKI]
CIOXKHBIX cucTeMm [12, 13].

B 57014 CBSI3U CileyeT OTMETHTB, YTO CIIOXKHBIE CUCTE-
MBI MOTYT (DOPMHPOBATHCS BO BeeX cepax 00mecTBCHHON
JKM3HHM, B €€ COCTaBJIAIOIINX: OOIECTBEHHOM ITPOU3BO/I-
CTBE M OOIIECTBEHHBIX OTHOIICHHSAX M, COOTBETCTBEHHO,
MOTYT HOCUTh COLIAJIbHBINA, TEXHUYECKUI U aHTPOMNOTEX-
HIYECKHH XapaKTep B 3aBICHMOCTH OT aKIICHTa TPHIIOKE-
Hust [ 14-18]. OHako 1u1s HEX Beex 0e3 UCKITFOUEeHHST OTIpe-
JIEJICHBI OOIIIME CHCTEMOTEXHNUECKHE TIPUHIIUIIBL:

1) 060CHOBaHHOCTHh — HAJIMYHE 3aKOHOB, OTPEie-
JSIFOLIMX BHYTPEHHUE B3aUMOJICHCTBUS,

2) MOIeUPyeMOCTh — BO3MOXKHOCTD YIIPOIIIEHHO-
o MpeaACTaBJICHUA ITPU IIOMOIIU O[lHOﬁ WJIN HECKOJIBKUX
MOJICIICH;

3) 1esIeHaNPaBICHHOCTh — OPUEHTAINS (PYHKIIHO-
HUPOBAHUS Ha OIPE/ICIICHHOE COCTOSHHE.

[IpuBeneHHbBIC TPUHIIUIBI YKA3bIBAIOT Ha 00IIHE
CBOICTBA CIIOXKHBIX CHCTEM:

1) 1enoCTHOCTh — MpeACTaBICHUE KaK €AHHOTO
00BEKTa, COCTOSIIETO U3 B3aMMOCBSI3aHHBIX IEMEHTOB
(momcucTem);

2) aBTOHOMHOCTb — HE3aBUCHUMOCTb, 000CO0ICH-
HOCTH BO BPEMEHHBIX U TIPOCTPAHCTBEHHBIX I'PaHHIAX,
00yCIIOBJIEHHAsI HAIMYMEM BHYTPEHHUX 3aKOHOMEPHO-
cTei;

3) SMepHKEHTHOCTh — HAJIMYINE CHHEPTeTHIECKO-
ro 3¢dexra oT 00bEANHEHUSI OTAETBHBIX KOMITOHEHTOB
(TonmcucTeM) B €IMHOE IIETI0€ — CHCTEMY.

[TpuHMMast BO BHUMaHUE TIPUBE/ICHHBIE BBIIIE CH-
CTEMOTEXHHYECKNE MPUHIUIBI, CBOWCTBA CIIOKHBIX
CHCTEM, a TaKke HeoOxomumocTs ynpasieHus ux XKL,
CTaHOBHTCS OYEBUIHON TIOTPEOHOCTD B YBEIMUCHUH TIC-
puona 3h(HeKTUBHOMN SKCIUTyaTalud 00bEKTOB BO3ICH-
CTBUSI, @ 3HAYUT MOJYYEHHUH JIOTOJIHUTEIBHOMN MPUOBIIN
Ha 9TOM OCHOBaHHWH.

B jorMKe NpOoBOAMMOro MUCCIIEN0BaHMS B KaUeCTBE
MTOTOOHBIX CIIOKHBIX CHCTEM, KaK TPABUIIO aHTPOIIOTEX-
HHUYECKOTO XapakTepa, paccmarpusatorcs ICC B nenom
U OTJCNFHO €€ DJICMEHTHI, 2 MEXaHU3MOM YIPaBICHHUS
HX XU3HCHHBIM HHUKJIOM IPEACTABIACTCA PCUHKUHU-
PYHT.

Knaccupukannonnsie Tpu3HAKHA, MO KOTOPBIM
MOXKHO TPYHITUPOBATh CUCTEMBI B CTPOUTEIILCTBE, OTIIU-
YaroTCsi OONBIINM Pa3HOOOpa3ueM U MOTYT OTHOCHTH-
cs, Harpumep, Kk OKC, ux komruiekcam, 3eMelIbHOMY
YYacTKy, obecnedeHn o (hyHKIIMOHAIFHOTO Ha3HAUCHHUS
U DKCIUTyaTaluu, CTPOUTEIBHOMY IIPOU3BOJICTBY, Opra-
HU3ALUH ¥ YIPABICHUIO HHBECTHIIMOHHO-CTPOUTEIHHON
JIeSTEIBHOCTBIO | T.I.

Tem He MeHee UMesl B KaueCTBE I'eHe3uca IpHBe-
JICHHBIC BBIIIC OOIIHE CHCTEMOTEXHIHUECKHE PHUHITH-
TIbI, YCJIOBUSI CO3/1aHUS U (DYyHKIIMOHUPOBAHUS, CUCTEMBI
NCC 6ynyTt obnamate u crienu(UISCKUMH YEPTaMH,
00yCJIOBIICHHBIMH OTPACIIEBBIMU OCOOEHHOCTSIMU CTPO-
UTENLHOU NPOAYKILNH, YHUKaIbHOCTBIO ee XKL, a Takxke

PETHOHATIBHBIMHU YCIOBUAMH CTPOUTEILHOTO MTPOU3BOI-
CTBA U KCILTyaTaINH.

VYka3pIBasg B KauecTBE MEXaHH3Ma yIPABICHHUS
JKM3HEHHBIM IIUKJIOM CHCTEM B CTPOHTEIIHCTBE PEHHKH-
HHUPHHT, a TAK)Ke OCHOBBIBASICH HA IIPOBEICHHOM HCCIIe-
JIOBaHUHM, B KAUECTBE OCHOBHBIX OOBEKTOB BO3/ICHCTBHS
BBICTYIAIOT TEXHIYECKHE (MHKCHEPHBIE) PEIIICHUS.

B paborte [4] BbInonHeHa HICHTH(UKALMS TEPMUHA
«TEXHUYECKOE PEeIlIeHnEe», n3yueHa 3TanHocTh ero XKL,
MPOM3BE/ICHA NPHUBSA3KA K OTPACIEBBIM OCOOEHHOCTSIM
MHBECTHLIMOHHO-CTPOUTEIBHOMN J1eATEIbHOCTH, YCTa-
HoBJeHa koppessinust ¢ atanamu JKII xo3siicTByromero
cyOBexTa. B 3Tol CBSI3M JOCTAaTOYHO SIBHO MPOSIBIISCTCS
COMMKeHNE TEXHUYECKOTO PEIICHHs C Hay4HO-HCCIIe-
JIOBaTEIbCKUM, OPTaHU3AIIMOHHBIM, YIIPABICHIECKIM
pELIeHUSIMHU, a TaKXKe MOSBIAETCS BO3MOKHOCTh BEpH-
(KA OCHOBHBIX 3aKOHOMEPHOCTEH (OPMHUPOBAHUS
MHTErpaluy JIaHHBIX PEIICHUH NMPU PEHHKMHUPHUHTE
B CTPOUTENLCTBE (pHC. 1).

OCHOBaHHEM MOJJOOHOTO COJFMIKCHUS CITYXKHT TIep-
MaHEHTHasl TTOJBIKHOCTD BHEITHEH CPEIbl M OTBETHAS
peakiys Ha 5TH (ITYKTyaliuy BHYTPEHHEH Cpelibl aHTpo-
MIOTEXHUIECKOH CUCTEeMBI. JJnHaMI3M 00CTaHOBKH OTIpe-
JIeNIeH MHOXKECTBEHHBIMH 3KOHOMHUYECKUMU SIBIECHUAMH,
YTO, B CBOIO OYEPE/b, YKA3bIBACT HA pa3HbIC MPUUHHBI
1 YCITIOBUSI BO3JICHCTBUS HA HH)KCHEPHBIE (TEXHUYECKHUE)
perIeHus, 3To:

* Hay4HO-TEXHHYECKHe (haKTOPBI;

* conmaabHbIe (PAKTOPBI;

* DKOHOMHUYECKHE, (PMHAHCOBBIE (DaKTOPBI;

* TIPOM3BOZACTBEHHBIC, TEXHOJIOTHYECKUE (PaKTOPBbI;

* TIPaBOBbIE, 3aKOHO/IATENbHBIC, HOPMATHUBHBIE (aK-
TOPBI;

* IPUPOIHBIC, reorpadudecKue HaKkTopHI.

[Tpu nnenTrUKAINT METO0IOT UK OOIIIETo Ucclie-
JIOBAHMS aBTOPA MyONUKaIMu [4] B Ka4ecTBE MPEIMETOB
PEUHXKMHUPHUHTA yCTaHOBIJICHBL:

* MaTepualbHble OOBEKThI, K KOTOPBIM OTHOCSTCSI
37aHUs, COOPYKEHHUS, NX KOMILIEKCHI, 3eMENbHbIE YUaCTKH;

* HeMarepualibHble OOBEKTHI, B MX Ka4eCTBE pac-
CMaTpPUBAIOTCS TIPOLIECCHI (YIPaBIEHYECKUE, TEXHOIO-
THYECKHUE), OPTaHU3AIMOHHbIE CTPYKTYPHI.

B o0oux ciydasix OCHOBY YKa3aHHBIX OOBEKTOB
COCTABIISIIOT MHKEHEPHBIE PEIICHHsI, KOTOPBIE MO BO3-
JeiicTBUeM (akTOpOB BHEIIHEW M BHYTPEHHEH Cpelibl
M3MEHSIIOT CBOE COCTOSHHE.

Juist MarepuanbHbBIX 0OOBEKTOB U COOTBETCTBEHHO
JUTSL MHXKEHEPHBIX PEIICHUH, NX (POPMHUPYIOIINX, H3ME-
HEHHE COCTOSIHUS OyJeT XapaKTepHU30BaThCsl H3HOCOM
1 BHEIIHNM (9KOHOMHYECKHM) ycTapeBaHHeM. B cBoio
o4epeib, U3HOC, O IPUYHMHAM €T0 BBI3BABIIUX, IPUHATO
JIETTUTh Ha (PU3UYECKUAN 1 MOPATBHBIH.

Pu3nyeckuil U3HOC — 3TO yXyJAUIEHHE, MOTeps
(hM3MKO-MEXaHWIECKUX CBOMCTB B IIPOIIECCE IKCIITya-
TaIMM MaTepHaAIbHOTO 00BEKTa WIIN MO €CTECTBCHHBIM
npudrHaM ero jperpananun. Kareropust ¢puszndeckoro
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Pa3BUTHE CUCTEMOTEXHUYECKMX MPUHLUIMOB YrpaBAEHUs

C. 103-124

npu peaAn3aumnmn PeENHXMHUPKUHIa B CTDOUTEALCTBE

M3HOCA PerIAMEHTHPOBAHA U 3aKPEIICHA B CYILECTBYO-
IIei HOPMATHBHO-METOIMIECKON Oa3e CTPOUTENbCTBRA! .

dusznueckoMy M3HOCY MOJBEPIKEHBI CTPOUTEINb-
HBIE KOHCTPYKIMH, MaTepUalibl, HH)KCHEPHBIC CHCTEMBI
1 000py/IOBaHKE, a TAKKE CPECTBA TPOM3BOCTBA, HC-
MOJIb3yEMBIE Il BO3BEACHUS 37aHUN, COOPYKEHHUI,
TEXHUYECKOT0 OOCITyKMBAaHUS U PEMOHTA B IpoIecce
UX JKCIUTyaTalyu.

[onseprayThle pU3MIeCKOMY H3HOCY MaTepHallbHBIC
OOBEKTBI, UX DJIEMEHTHl MOXKHO BOCCTAHOBUTH MJIM Ya-
CTUYHO 3aMEHUTH JI0 TIEPBOHAYAILHOTO COCTOSIHHS, JTNOO
JIO OTIPE/ICJICHHOTO YPOBHS, KOTOPBIH JETaeT BO3MOXK-
HBIM JaJbHEHIIYIO AKCILTyaTaIliio 00BheKTa OE30MmacHON
n xombopTHOH. ClienoBareabHO, MPEANPHHUMAS MEPBI
M0 BOCCTaHOBJICHUIO OOBEKTOB MIIM 3aMEHE (pU3NUECKU
U3HOIIICHHBIX UX HaCTeﬁ, HeO6XOILI/lMO PEIIUTH TEXHUKO-
TEXHOJIOTMUECKYIO 33/1a4y, KOTOpasi CBsi3aHa C TIOMCKOM
1 000CHOBAaHMEM OIXOISIINX TEXHOJIOTHI BOCCTAHOBIIE-
HUS (PEMOHTA), MCTIONB30BaHUEM COOTBETCTBYIOIIEH MM
TexHuku [19-21].

ITpucnocoGneHre HOBBIX TEXHOJIOTHI U HOBBIX Ma-
TEPHUAJIOB JIJIsl BOCCTAHOBJICHHS CYIIECCTBYIOIINX U OBE-
IIECTBJICHHBIX WHXCHCPHBIX pemeﬁnﬁ, B TOM 4YUCJIIC
3aMEHBbI X OTAENBHBIX COCTABIISIONINX, 0€3 N3MEHEHMS
OCHOBHBIX XapaKTepPUCTHUK 1 Ha3HAYEHHsI 00bEKTa HOCHUT,
TIOMHMO TIPOYETO, HAYYHO-TEXHUIECKUH Xapakrep (Tpe-
Oyet Hexotopsix BuaoB HUOKP), T.e. mpenmnonaraer mo-
MOJIHUTETIbHOE HayYHO-HCCIIEI0BATENBCKOE PEIIICHHE.

PaBHBIM 00pa3om ¢ GpU3NIecKuM H3HOCOM MOpaJIb-
HBIA U3HOC TAK)Ke HOPMATUBHO 3a()MKCHPOBAH U HJICH-
THOHUIHMPOBAH’ KaK MOCTEIICHHOE (BO BPEMEHH) OTKJIOHE-
HHE KCIUTyaTallOHHBIX TI0Ka3aTeleil OT COBPEMEHHOTO
YPOBHSI TEXHUUECKUX TPEOOBAHMH IKCILTyaTallun 3/1a-
HUH U COOPYKEHUH.

B sxoHOMUMYECKON MHTEpHpPETALUU MOPAJIbHBIN
M3HOC pacCMaTpHBAaeTCs KaK yMEHbIICHUE CTOMMOCTH
OCHOBHBIX (I)OH)IOB BCJIICACTBUEC U3MCHCHUA HOTpe6I/l-
TEJILCKOTO CIPOCa, a TAK)KE Pa3BUTUSI HAYKH U TEXHUKH
(nayuno-texHnueckoro nporpecca — HTII). Mcxons
U3 3TOTO MPUHSATO BBIICIATH ABE (POPMBI MOPATHHOTO
n3Hoca npuMeHnTensHo kK OKC.

Iepsas hopma mopansroro uzHoca OKC cBszana
C YMCHBUICHHUEM €T0 CTOUMOCTU B TEKYIIEM MOMEHTC
10 CPAaBHEHUIO C MEPUOIOM MTPOCKTUPOBAHHUS U CTPOU-
TEIbCTBA.

Bropas ¢popma mopansHoro uzHoca OKC ompe-
JIeNISIeTCsl HeOOXOIMMOCTBIO JIOTIOJIHUTEIIBHBIX 3aTpat
JUTSI IPUBEICHUS 30aHIH U COOPY’KEHNH K COBPEMEHHBIM
TpeOOBaHMAM (HOPMATHBHBIM, TOTPEOUTEITECKIM).

'TOCT 31937-2011. 3nanus u coopyxenusi. [IpaBuna 06-
CIICZIOBAHUSI 1 MOHUTOPUHTA TEXHUYECKOTO COCTOSIHUSA © BBE/I.
B neiictB. [Ipukazom Poccrarnapra ot 27.12.2012 Ne 1984-cT,
m. 3.25.

2TOCT 31937-2011. 3nanus u coopysxkenus. [IpaBuia 06-
CIICZIOBAHUSI 1 MOHUTOPUHTA TEXHUYECKOTO COCTOSIHUSA © BBE/I.
B neiictB. [Ipukazom Poccrarmapra ot 27.12.2012 Ne 1984-cT,
m. 3.24.

CrnenoBarenbHO, MOPAIbHBIN N3HOC CBSI3aH C M3-
MEHEHMSMU B MIPUHIHUIIAX MPOEKTUPOBAHHUS, CTPOUTEIb-
ctBa n akciuTyaranu OKC, TeXHOIOruH X BO3BEACHHS,
BBI3BaH TOSBJICHUEM HOBOTO 00OPY/IOBaHMsI, HOBBIX Ma-
TEpUAJIOB.

Just npeooneHust mogo0HOH IKOHOMHKO-TEXHOJIO-
THYECKOH 3aa49u TpeOyeTCs pelieHre, YBI3aHHOE C TI0-
BhImeHueM otaadu (3ddexrusnoctn) OKC mpu sxc-
IUlyaTaluyu, Ipearnoiararoniee KOMIJIEKC MEpOpUsSTHI
B 5TOM HAIpaBICHUH, KOTOPBIE HMEIOT, B IIEPBYIO OYe-
pelib, SJKOHOMUKO-(DHHAHCOBOE 00OCHOBAHUE.

OTTanKuBasCh OT MPHUBEICHHOTO BHIMIE, MOXKHO
KOHCTaTHPOBATh, YTO sl (PU3MUECKOTO U MOPAIBLHOTO
BUJIOB U3HOCA TIOOYIUTECITHHBIME CHIIAMH SIBIISIFOTCST Ha-
YYHO-TEXHUYECKHH TMPOrpecc M ero Npou3BoaHAas (J1e-
pUBAT) TEXHOJIOTUYECKass KOHBEPreHIMs. B momno0Ho
JIOTHKE MOYKHO YTBEpP)KJIaTh, UYTO COIHANIbHAS M TePPH-
TOpHasIbHasl KOHBEPTEHIINS OIPEAETIAIOT BHEIIHEE yCTa-
pEeBaHHE MaTEPUATBHOTO 00BEKTa, a OpraHU3AIIMOHHAS
KOHBEPICHIIHSI BBI3BIBACT OTBETHYIO PEAKIIHIO Ha (ITyK-
Tyalluyl BHEIIHEH Cpeibl, 00eCIeUNBAIONIYI0 TaKUM
00pa3oM TroMeOoCTa3nc CUCTEMBI, B KaueCTBE KOTOPOU
paccMaTpuBaeTcs 9)KOHOMUYECKasl €IMHUIa — UHBECTU-
IIHOHHO-CTPOUTEIHHBINA TPOEKT U T.1.

BHeninee ycrapeBaHue MarepuanibHOro 00beKTa
BepUDUIHPYETCS MOTEPEH B €r0 CTOMMOCTH H3-32 BIIH-
SIHUSI BHCIITHUX B3aHMOCBSI3aHHBIX (pakTopoB [22-25],
00yCIIOBJICHHBIX:

* MPUHIWIAMU TEPPUTOPHATHHOTO TUITAHHPOBAHUS
Y 30HUPOBAHMS HACEJICHHBIX ITYHKTOB;

* TOTPEOUTETHCKAMHE TIPSO TCHASMH.

Kak ciencrBue MOayIMpOBaHUS yKa3aHHBIX (ak-
TOPOB BO3MOKHa KoppekTrpoBka 3kcmryaranuu OKC,
HampuMep N3MEHEHHE ero Ha3Ha4eHus, QyHKIHOHANIA,
PBIHOYHOM HHINU U T.J. BeposTHee Bcero, momoOHast
KOPPEKIHS — 3TO Pe3yNIbTaT 30HAJIFHON TpaHCchopMa-
L[UM HACEJICHHOTO ITYHKTA U, CJIEI0BATENbHO, H3MEHEHUS
3oHasIbHOU npuHaiexkHoctd OKC, uro MoxeT noBieub
HECOOTBETCTBHE C TIEPBOHAYATIBHBIM Ha3HAUCHUEM 00B-
ekra. McmpapneHrne NogoOHOTO Poaa HECTHIKOBKH CO-
CTaBIISICT CYTh PHIHOYHOH (KOMMEPUYECKOH) 3a1a4, pe-
IICHUEM KOTOPOI MOTYT OBITh MEPOIPHSITUS IIUPOKOTO
CIIEKTpa BO3JECHCTBUS, HOCSLINE IPaJOCTPOUTENBHBIH,
COLIMAJIbHBIH, SKOJIOTUYECKUN U HHOW XapaKTep.

O0o03Havast B Ka4eCTBE NPEIMETa PEUHKUHIPUHTA
B TOM 4YHCIIe HeMaTepuaibHble 00BEKThI, HEOOXOIUMO
yKa3aTh UX JIETKOCTh B TpaHC(opManuu, OOJBIIYIO O/~
BIDKHOCTB B PEAKITNH Ha BO3IECHUCTBHS, CKOPOCTH ITO00-
HOT'O OTKJIMKA, MEHBIIYIO TPYJI0EMKOCTb 1 TIOTPEeOHOCTD
B MaTepHATbHO-TEXHHYCCKUX PECypcax OTHOCHUTEIHHO
PEMHKUHUPUHTA MaTePUATTLHBIX OOBEKTOB.

Opnako BO3JCHCTBUSL B JAHHOM KJIIOYE HA HEMa-
TepHaJbHBIC OOBEKTH NMEIOT HEIPEIOKHOE 3HAUCHHE
U BO MHOTOM OIPEJETISIIOT MOJOKEHHUE XO3SHCTBYIOIETO
cyOBeKTa BO BHEIIHEH cperie, a TAKKe XapaKTep B3arMO-
JIEHCTBUA C IPYIMMH Y4aCTHUKAMM PBIHOUYHOM 3KOHO-
MUKH.
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C.b. C6éopuukos, H.B. Jlazapeea

B oT10i1 cBsI3M Ha OCHOBaHUU PaOOTHI [4] MOXKHO
yKa3arh, 4YTO PEMH)KUHUPHHT HEMATEPUAIBHBIX 00bEKTOB
HarpaBJieH Ha 00eCIeYeHUE TOMEOCTa3 ca ONpeIeieH-
HOW 9KOHOMHMYECKOHW €TUHHUIIBI, KOTOPBINA JIOCTUTACTCS
3a cyeT BO3ACHCTBUI 1 TpaHC(hOpMAIHii OpraHU3anoH-
HOH CTPYKTYpBI, @ TAKXKe IIPOLIECCOB YIPABICHHUSI.

T'omeocrasuc B mpOBOJMMOM HCCIIEI0OBAHUU TPAK-
TyeTCs KaK CIIOCOOHOCTH OTKPBITOM CHCTEMbI HOJIEP-
KMBATh TMHAMUYECKOE PABHOBECHE 1 BHYTPECHHEE €IUH-
CTBO IIPH TIOMOIIY PETYIUPYIOIINX BO3ICHCTBHUH.

Takum oOpa3om, obecriedeHre roMmeocTa3uca Ha-
MPaBJICHO Ha MOBBIIICHUE KOHKYPEHTOCIIOCOOHOCTH XO-
3STUCTBYIOIIETO CYOBeKTa IMyTeM (hOPMHUPOBAHUS KaK (pak-
THUYECKUX, TaK U IMOTEHIMAIBHBIX KOHKYPEHTHBIX IPEH-
MYILECTB 3a CUET BHYTPEHHEN TpaHC(HOPMALIUH CUCTEMBI
YIIpaBJICHUs], YTO MPEACTABISAET COOO0H OpraHU3alIOHHYIO
3a/1aqy, JOITYCKAIOIIYIO OTHONMEHHOE PEIICHHE.

SIBnsisick 00bEKTOM BO3/I€HCTBUSI (PAaKTOPOB BHEII-
HEH cpebl, MHKeHEePHBIE (TEXHIMYECKIE) PEIICHNS KOH-
BEPTHUPYIOT X BO BHYTPEHHEH Cpe/ie CUCTEMBI B CMEXK-
HBIE, CONPSDKEHHBIE MPEAMETHBIE 00JIACTH, AOCTHUTas
P 3TOM HOIOJHHUTEIIBHO K UBMCHECHUIO TEXHUYCCKOI'O
pELICHUs! Pe3yIIbTaTOB, JIEKAIINX B Pa3JIMIHBIX MTPOCK-
OUsX. Takumn MpOCKUUAMHA MOTYT 6I)ITbI

* HayYHO-HCCIIE/IOBATENILCKOE PEIICHNE;

* DKOHOMHYECKOE pElICHHE;

* KOMMEpPYECKOE PEIICHHUE;

* OpraHH3aIOHHOE PEIICHHUE.

B cBoto odepenp, TaHHBIE PEIICHUS! HMEIOT CBOIO
COOCTBEHHYIO TPYIIIMPOBKY U HEPAPXHUIO.

Ho, Tem He MeHee, TpeoOpa3oBaHie TEXHHYECKOTO
pEIICHHUS U COOTBETCTBYIOIINX €My IMPOEKIMHA TpedyeT
PETYINpPYIOMINX BO3ICHCTBHUI, KOTOPBIE MOTYT HHTETPH-
PpoBaTh CONPSKEHHBIC C TCXHUYCCKUM PCUHICHUA B €A1~
HBIH (hopMaT — yIIPaBICHYECKOE pelIeHHE.

W3 npuBeAEHHOTO BBIIIE BUIHO, YTO BCE PEIICHUS
B3aUMOCBSI3aHbl, UIMCIOT SIBHYIO HEPAPXHIO, OXBATHIBA-
10T IIMPOKUHN CHEKTP YIPABIECHYECKUX MEPONPUITHI.
JlanHast uHTErpanusi, oOOHapyK1Basi CBOHCTBA CIIOXKHBIX
CHCTEM M COOTBETCTBEHHO MOAYHHSSACH OOIINM CHCTEMO-
TEXHHMYECKUM TPHHIUIAM TIPH OTIMCAaHUU (OPMHPOBa-
HUS PELICHUH B PAMKaX PEMH)XUHUPHUHTA B CTPOUTEIb-
CTBE, TO3BOJIIET paccMaTpuBaTh €€ KakK OTIEIbHYIO,
CaMOCTOSATENbHYIO KaTETOPHIO — CHCTEMHOE PEIICHNE
WY CHCTEMY PELICHHH.

CucrteMHOe perieHne (CrucTeMa pereHnii) — B3a-
MMOCBSI3aHHAasi COBOKYITHOCTh HHXKEHEPHOTO (TeXHUYe-
CKOTO) M COTIPSDKEHHBIX C HUM PEIIEHUH BTOPOTO MOPSI-
Ka, OIpeJielIsiioNIee MOCTpoeHue, GYHKIIMOHUPOBAHHE
CHCTEMBI, a TAK)KEe B3aUMOJCHCTBHE €€ C IPYTHMHU CH-
CTeMaMH.

CucreMHOE pELICHNE 3aTParuBacT BCE aCHEKTHI
yIpaBIeHUsI U PE0Opa30BaHUsI aHTPOIIOTEXHUYECKOM
CHCTEMBI U TIONA/IAET B IIPEAMETHYIO 00JIaCTh NCCIEHO0-
BaHMsI CHCTEMHOTO MH)XUHUPUHTA (puc. 2). Heobxomumo
OTMETHTb, YTO 1€ CHCTEMHOTO MH)KUHUPUHTA W PEHH-
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JKUHUPHUHTa UMCIOT MOJIHYIO CXOANMMOCTb, & UMCHHO OT-
HOCHTEIILHO 00BEKTa YIPaBJICHHS 3TO:

* ONTHMU3AIIHS,

* obecreuenue 3(p(HeKTUBHOCTH;

* CHW)KCHHE PHCKOB.

OCHOBHBIM 3JIEMEHTOM B COCTaBE CHCTEMHOTO pe-
IIEHUS SBIISIETCS €70 WHKEHEpHas (TEeXHUYECKast) COCTaB-
JISFOIIAst, KOTOpasi MCIBITHIBAET BXOJHOE BO3JICHCTBHE
MIpU peHHKUHUpPHUHTE. VH)KEHEpHOE pelIeHne — 3TO
00BEKT IIPOMBIIIIJIEHHOI'O MTHXXKUHUPUHTA, TEJTN KOTOPOIro
JETaIM3UPYIOT LeJIeNoNIaraHue CUCTEMHOTO MHKWHU-
PHHTa KacaTeNbHO KauecTBa MPOMYKIUH (YCIYTH), TIPO-
M3BOAUTEIGHOCTH OCHOBHOTO ITPOM3BO/ICTBA, €TO 3aTpar,
yCIIOBUI Tpy/a.

JanpHeWmas JeKOMIIO3HIINS [EJICTIOTaraHus BO3-
MOKHa 10 c(epaM AESATENBHOCTH XO3SIHCTBYIOIIETO
cyObekTa U 00yciiaBIuBaeT (GOPMHUPOBAHUEC DIICMCH-
TOB BTOPOTO TOPSNIKA CHCTEMHOTO PEIICHUS, KOTO-
pbie, B CBOIO OYepe/b, MPEICTABISIOT CO00H 0OBEKTHI
(yHKIIMOHAIBLHOTO HHXMHUPUHTA. C OTHOI CTOPOHBI,
JTAaHHBIC AJIEMEHTHI JOMYCKAIOT COOCTBEHHYIO JIEKOMIIO-
3HIHUIO, a C APYTroi HaOMomaeTcss Mx COMmKEeHNe, U OHH
(hopMHUPYIOT PE3yIBTHPYIOIIUH IEMEHT — YIIPaBJICH-
YECKOE PEIlICHHE, SIBIIOMICeCs IPEAMETOM yIIpaBIICH-
YECKOTO MHKHMHUpPUHTA (OM3HEC-UHXUHUPHUHTA). BBUITY
ATOTO IIENeNoJIaraHne yIpapieHYeCKOro HHKHHUPHHTA
HAIPaBJICHO Ha COBEPIICHCTBOBAHUE, ONTHMHU3AIHUIO,
TpaHchOpMaInio OM3HEC-TIPOIIECCOB M ON3HEC-CTPYKTY-
PBI, YTO COOTBETCTBYET LIEJISIM PEUHKMHUPHUHTA U B UTO-
re COOCTBCHHOM peanu3alii, 00pa3yeT BEIXOIHOE BO3-
JICHCTBHE B pacCMaTPUBAEMOI KOH(UTYPAIIUHL.

Kpome BHI0BOI IEKOMITO3ULINH, CHCTEMHOE pellie-
HHUE B CBOEM COCTaBE MMEET ITOMYMHCHHBIC (YHKIIHO-
HAJBHBIC 3JIEMEHTBI, KOTOPBIM COOTBETCTBYET OIpEe-
JICHHBIN HA0OP XapaKTEepUCTHUK (puc. 3).

CucteMHOE pelieHre HaXOAUTCS BO B3aUMOJICHCTBIN
C IpyTMHU CHCTEMHBIMHU PEIICHUSIMH, TIPH 3TOM KaXKI10€
U3 HUX OOHapy>XHMBAeT OJIMHAKOBbIC (yHKIHMOHAIIbHbIC
UIEMEHTHI, YTO 00ECIEeYNBACT MX BAJIUIAIMIO B paM-
KaX HCCIETyeMbIX aHTPOIIOTEXHUUECKHX CUCTEM. B Kaue-
CTBC TaKHUX (byHKHI/IOHa.HI)HI)IX 3JIEMCHTOB BbIJICJICHBI:

1) cocras;

2) pecypcer,

3) KU3HEHHBIH [TUKIT;

4) BozzeicTBHSI.

B ykazaHHOH rpynIiupoBKE COCTaB CUCTEMHOIO pe-
ICHHs] BepU(DUIMPYETCST BUIOBOU JIEKOMITO3UIIHEH, KO-
TOpasi OblIa MpUBezeHa BbilIe. U Kak yxe onpeneseHo,
XapaKTepHU3yeTcs B KAKIOM KOHKPETHOM CITydae CBA3SIMHA
MOUMHEHMs1, POPMHUPYIOLIUMHU HEPAPXHUIO, U CBSI3IMH CO-
NPSDKCHUS, 00eCIIeYNBAIONMIMH BHYTPEHHUE B3aHMO-
JIEHCTBHA M yCTAaHABIMBAIOIINMHA FIX OCOOCHHOCTH.

JIro6oe ToCTHIKEHNUE 11eJH, BCKOE PellleHne 3a/ia-
4y TpeOyeT pecypcoB (MaTepHaIbHBIX, TEXHUYECKHX,
TPYIOBBIX), KOTOPHIE BEIPAKAIOTCS HOMEHKIATYPOU
(TpUMEHUTENHHO K TPYAOBBIM pecypcam — mpodec-
CHOHAJIbHO-KBAIM(PUKAIIMOHHBIM COCTaBOM), 00BEMOM
(IpUMEHUTETHHO K TPYAOBBIM pecypcaM — KOJIHYe-
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C. 103-124

npu peaAn3aumnmn PeENHXMHUPKUHIa B CTDOUTEALCTBE

CucrtemHoe peuicHne

BsaunmopeiictBue ¢ apyrumu
CHCTEMHBIMU PEHICHUSIMH

CocTaB CHCTEMHOTO PELICHUS

Pecypchbl CUCTEMHOTO pelieHus

JKu3HEeHHBIH UK CHCTEMHOTO
pereHus

penreHus

BosnelicTBHsSI CHCTEMHOTO

Puc. 4. Cxema cl10KeHUsI DJIEMEHTOB B O0IIEH CTPYKTYPe CHCTEMHOIO PELICHHS

CTBOM) M X pacIpe/Ie]ICHHEM BO BPEMEHH H 110 COCTaB-
JISIFOILUM DJIEMEHTaM.

B mporecce peanu3aiiiy pemeHus, J0CTHKEHUS
HAMEUYEHHOTO PE3yIbTaTa MPOUCXOANT MOTPeOICHHE pe-
CYPCOB WJIM UX IIPe0oOpa3oBaHKeE 110 ONPEAEICHHON cXe-
Me, KOTopasi 00yCJIOBJIEHa METOJIOM (TEXHOJIOTHEi) BO3-
JIEHCTBUS U ONUCBIBAETCSI HEKOTOPOH COBOKYITHOCTBIO
napameTpoB. [lapamerprdeckas cxema npeodpa3oBaHus
pecypcoB MOXKET OBITh ITPEJICTaBIIeHA B Pa3InuaHOM (op-
Mare, HalpuMep KOMIUIEKT YepPTeKeH, KOHCTPYKTOPCKast
1 MIPOEKTHAS JOKYMEHTAINs, OU3HEC-TUIaH | T.11.

Cucremnoe pemienne umeet cBoit XKL, koTopsrit
BO MHOTOM OIIPEEIseT KU3HEHHbIH LUK MHXKEHEp-
HOH cocTaBisitoniei. OcTalbHbIE PEIIEHUS, BXOAIINE
B COCTaB CHCTEMHOTO, TaKXe 00JIa/laloT CBOMMH Bpe-
MCHHBIMU XapaKTCPUCTUKAMHU, CIOCOOHBIMHU YCUIINTH
i ocnabute napamerpsl XKL HHKEeHEPHOTO perneHus
1 COOTBETCTBYIOIINM 00pa30M HOBIHSATH HA KU3HEHHBIN
LUKJI CUCTEMHOI0 pereHus. Mmest kaxplil CBOO Ipo-
JIOJDKUTEIIBHOCTD, COCTABIISIIONINE OTIIMYAIOTCS, TIOMIMO
MIPOYET0, ITAMHOCTHIO OCYLIECTBIECHUS, HATIPUMEp, MO-
T'yT peaIn30BbIBATHCA MapajIeIbHO, TOCIEI0BATEIbHO,
C OTIPE/ICIICHHBIM JIaTOM.

[punsTre 1 peann3anys pereHns Beerna 00ycioB-
JICHBI BO3/ICHICTBUEM CYOBbEKTa YIIPABICHHS HA OOBEKT,
T.€. 33J]aeTCs HalPaBJICHNE, TAKKE EMy MPUCYIIN HEKUH
XapakTep U HEKOTOpasi ”HTEHCUBHOCTb, CBI3aHHBIE C HC-
MOJIb3YeMbIMH METOJ[AMU YIPABJICHUS U CIEHUPHUKON
OpraHU3alUy JaHHOM aHTPOIOTEXHUYECKON CUCTEMBI.

[TpuBenennble QyHKIMOHAIBHBIE JIEMEHTHI 00J1a-
JIar0T ONPE/CIEHHBIM BIMSHUEM IPYT Ha JApyTa, 4TO IIPO-
SBISIETCS. B MOCIIEOBATEIbHOCTU UX UACHTH(UKAINN
B paMKax CHCTEMHOTO pemreHus (puc. 4), Takas ke 3a-
KOHOMEPHOCTh CJIOJKCHUsI HAaOJIIO1aeTCsl U TIPH €ro npe-
00pa30BaHNN — PEUHKUHUPHHTE.

Kak ObUTO yCTaHOBJIEHO BBIIIE, CHCTEMHOE pellie-
HHUE MMEET KaK BUIOBYIO, TaK U (DYHKIMOHAJBHYIO Jie-
KOMIIO3HMIIUIO, OTIIMYAKIIUCCA B KAYCCTBCHHOM H KO-
JMYECTBEHHOM OTHOIIEHHUSIX B KaXIOM KOHKPETHOM

ciy4qae. [TonoOHbIe pa3nudunst ONpPENensoT PACXOXKICHHE
B pecypcoodecniedenun, a Takxke xapakrepe YKL Toro
WJIM MTHOTO CHCTEMHOT'O PEILICHUs 1, KaK CJIC/ICTBUE, TPe-
OyFOT OTIENFHOTO MOAX0a K (POPMHUPOBAHUIO U Peai3a-
[IUK BO3JICUCTBUS HAa OOBEKT YIIPABICHUSI.

Ha ocHOBe n3J10)keHHOTO MOXXHO CYMTATh YCTAHOB-
JICHHOW (haKTHIECKYIO MMIIEMEHTAIMIO OCHOBOIIOIATa-
IOIUX IMTPUHIUIIOB CUCTEMOTCXHUKU B TCOPECTUYCCKHUC
W MPaKTUYECKHUE OCHOBBI peHMH)KUHUPHHTA. [IpenokeH-
HBIC aBTOPAMH KaTeropusi «CUCTEMHOE PEIICHHE» U ee
TPaKTOBAHHUE AOITYCKAIOT IMHUPOKOE MPUMEHCHUE B pas3-
JIMYHBIX chpepax HayIHOro MO3HAHUS, CIOCOOCTBYIOT pac-
MIMPEHNIO CTIEKTPa W TOPU30HTA MCCIICIOBAHUHN 32 CUET
B3aMHOT'O 00OTAIeHHsI METO0JIONMYECKOTO anmapara
paccMmaTpuBaeMbIX IpeAMETHbIX obnacrteil. cnonb3o-
BaHHUE TON KATETOPUH B METO/IONOTHN PEMHKUHUPHHTA
YCHIIMBAET THOCEOJIOTMYECKHE aCIEKThI CHCTEMHOTO MO
X0JIa K YIPaBJICHUIO, & IMEHHO yCTaHABJINBAET KOHBEP-
TEHIMOHAJIBHBIC OCHOBBI PA3BUTHSI SKOHOMHUUECKHX CH-
CTEM 3a CUEeT B3aHMOBBITOZHOTO COMMKEHHS U 0OOOJHOTO
TIPOHMKHOBEHUSI €€ 0a30BBIX MOJICUCTEM U JIEMEHTOB.

Penienue, nexariee B OCHOBE CHCTEMBI, MOXKET ITPH-
HaJJIeXaTh K OJHOMY M3 XapaKTEPHbIX CIIydaeB, OTpesie-
JIIFOIUXCS OTHOLICHUEM K 06H1€CTBGHHOMy IIpOn3BOI-
CTBY (pHC. 5):

1) marepuanbHOi cdepe;

2) HemarepuasibHOU cdepe;

3) MaTepuaabHON M HeMaTepUaIbHOH cepam.

PaccmarpuBasi peMH)XHHUPUHT B KOHTEKCTE I10-
}IO6HOFO Pa3BUTUA CUCTEMOTCXHUYCCKUX MPUHIUIIOB
B YINPaBJICHUH, MOKHO OIPENEINUTh €r0 pa3BepHYyTOE
1 yIIyOJIeHHOE TIPUIIOKEHUE B CHCTEME OOIIIECTBEHHOTO
IIPpONU3BOACTBA. Pa3BuBas kak IIPONU3BOAUTECIIBHBIC CHUJIbI
(mpenMeTsl, cpeicTBa M TEXHOJIOTHH TPOU3BOJICTBA),
TaK M POU3BOJICTBEHHbIEC OTHOIICHHS, CBSI3aHHBIE C Op-
raHu3alMOHHBIMU (hopMaMu (crienuanu3anueil u Koo-
nepanyei), peMHXHHUPUHT Ha MaKPOIKOHOMHYECKOM
YpPOBHE 00€CIIeunBaEeT PACIINPEHHOE BOCIIPOM3BO/ICTBO,
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Pa3BUTHE CUCTEMOTEXHUYECKMX MPUHLUIMOB YrpaBAEHUs

C. 103-124

npu peaAn3aumnmn PeENHXMHUPKUHIa B CTDOUTEALCTBE

OCHOBHbIM (baKTOpOM KOTOPOI'O ABJIACTCA HAYYHO-TECXHU-
YECKU mporpecc.

3AKJTIOYEHHUE U OBCYXJIEHHUE

Ha ocnHoBe BBIIICTIPUBCICHHOTO MOXXHO KOHCTa-
THPOBATh, YTO METOJMYECKHE MOJIOKECHUS UICHTU(HU-
Kalli{ CHCTEMHOTO DPELICHUS U €ro HCIOJIb30BaHHA
IPY PEUHXKUHUPUHTE B CTPOUTEIBCTBE CIIOCOOCTBYIOT:
1) apdextuBHOMY ympaBnenuto XKL kak maTepuab-
HBIX, TaK U HEMaTepHalIbHBIX OOBEKTOB 3a CYET X Ka-

4eCTBEHHOW TpaHcdopmannu; 2) NOBBIIICHUIO Kave-
CTBa CTPOUTENIBHOM MPOAYKINH, CHIKEHHUIO CTOMMOCTH
U MIPOJOJDKUTENILHOCTH €€ Bo3BeaeHus. Takum oOpazom,
CHCTEMOTEXHUYECKNE MPUHLIUIbI YIIPABICHUS TIPU pe-
IN3alny PEUHXUHUPHHTA B CTPOMTEIILCTBE MO3BOJIAT
o0ecreunTb X03UCTBYIOIEMY CYOBbEKTY YCTOWYHUBOCTD
B Pa3BUTHH, THOKOCTH BO B3aMMOZAEHCTBUHU C OKPYKaro-
TIeii SJKOHOMHYECKOU cpeioi, 3((HEKTUBHOCTD TIPOM3BOI-
CTBA 1 Ha 3TOM OCHOBaHUH C(HOPMUPOBATH KOHKYPEHTHBIE
TIPEUMYIIIECTBA U MONTYYHUTh JOTIOTHUTEIBHBIN dP(EKT.
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INTRODUCTION

The context of the convergence of the digitaliza-
tion of the national economy and the growing influence
of this convergence on its constituent parts are driving
the increasing dominance of a systems-based approach
to organizational management and the practice of their
ongoing transformation, including through the devel-
opment of fundamentally new technical solutions and
the qualitative transformation of existing ones. One
such approach is re-engineering, which, in the tradi-
tional sense, is applied to the optimization of business
processes, but in this new research framework is ap-
plied to systemic solutions, which represent the quintes-
sence of the systemic approach. In this interpretation,
a systemic solution is regarded as an interconnected,
hierarchical set of solutions.

MATERIALS AND METHODS

The aim of the study is to identify the category
of “systemic solution”, assess its applicability to the in-

114

vestment and construction sector (ICS), and establish
the specific characteristics of how such solutions are
formed during re-engineering within the framework
of life-cycle management (LCM) of capital construction
projects (CCP) at various hierarchical levels.

The following tasks need to be addressed:

1. To identify the category of “systemic solution”,
including in relation to the ICS.

2. To define the composition of a systemic solution,
the scope of public production sectors it covers, and its
manifestation during re-engineering.

3. To establish frameworks for the formation of
a system solution during re-engineering in the construc-
tion sector.

Achieving the intended research objective and find-
ing answers to the corresponding tasks was made possible
by drawing on the scientific groundwork laid by the au-
thors’ earlier publications [1-4], as well as research by do-
mestic and foreign scholars on related topics [5-25].
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of Re-engineering in the Construction Industry

The methodological basis of the research was for-
med by: a systems approach, the logistics of regulatory
interventions, life-cycle management, engineering man-
agement, and construction organization. Methods of anal-
ysis and synthesis were applied in solving specific prob-
lems.

The information base was compiled from the leg-
islative and regulatory acts governing investment and
construction activities, as well as reference, analytical
and abstract materials reflecting specific engineering and
re-engineering practices.

RESEARCH FINDINGS

Contemporary theoretical and practical method-
ological principles, as well as approaches to manage-
ment, are characterized by a wide variety and consider-
able variability in their application.

As is well known, management in practice is re-
garded as a set of interrelated actions and procedures
aimed at achieving a specified objective, which in turn
determines the formulation of corresponding tasks. In
turn, these involve decisions known as managerial deci-
sions, which consist of regulatory influences exerted by
the object upon the subject of management [1-6].

It is customary to classify regulatory influences into
the following types:

* prescriptive;

* disturbing;

* control;

* corrective.

All these influences can be implemented within
the framework of specific theoretical approaches to man-
agement [7—11], namely:

* the systems approach;

* the functional approach;

» the process approach;

* the situational approach.

The most progressive and comprehensive of these
concepts is the systems approach, which, in the context
of research, represents a projection of systems engineer-
ing — a discipline encompassing all aspects of the life
cycle of complex systems [12, 13].

In this regard, it should be noted that complex sys-
tems can emerge in all spheres of social life and its con-
stituent parts: social production and social relations; and,
accordingly, may be of a social, technical or anthropo-
technical nature, depending on the focus of their appli-
cation [14—18]. However, common systems engineering
principles apply to all of them without exception:

1) validity — the existence of laws governing inter-
nal interactions;

2) modelability — the possibility of simplified rep-
resentation using one or more models;

3) purposefulness — the orientation of functioning
towards a specific state.

These principles point to the general properties
of complex systems:

1) integrity — representation as a single entity con-
sisting of interconnected elements (subsystems);

2) autonomy — independence and isolation within
temporal and spatial boundaries, determined by the pres-
ence of internal laws;

3) emergence — the presence of a synergistic effect
resulting from the combination of individual components
(subsystems) into a single whole — a system.

Taking into account the above-mentioned systems
engineering principles, the properties of complex sys-
tems, and the need to manage their life cycle, there is
a clear need to extend the period of effective operation
of the objects under consideration, and thus to generate
additional profit on this basis.

In the context of this study, information and com-
munication systems (ICS) — both as a whole and their
individual components — are regarded as such complex
systems, typically of an anthropotechnical nature, whilst
re-engineering is presented as the mechanism for manag-
ing their life cycle.

The classification criteria by which systems in
the construction sector can be grouped are highly diverse
and may relate, for example, to building complexes, their
associated facilities, the site, the fulfilment of functional
requirements and operation, construction works, the or-
ganization and management of investment and construc-
tion activities, and so on.

Nevertheless, whilst rooted in the general systems en-
gineering principles, conditions of creation and function-
ing outlined above, ICS systems will also possess specific
characteristics determined by the sector-specific features
of construction products, the uniqueness of their life cycle,
and the regional conditions of construction and operation.

By identifying re-engineering as the mechanism for
managing the life cycle of systems in the construction
sector, and based on the research conducted, technical
(engineering) solutions are identified as the primary ob-
jects of intervention.

In [4], the term “technical solution” is defined,
the stages of its life cycle are examined, a link is estab-
lished with the sector-specific characteristics of invest-
ment and construction activities, and a correlation is
identified with the life cycle stages of a business entity. In
this regard, there is a clear convergence between techni-
cal solutions and those relating to research, organization
and management; furthermore, this opens up the possi-
bility of verifying the fundamental principles governing
the integration of these solutions during re-engineering in
the construction industry (Fig. 1).

The basis for this convergence lies in the constant
fluidity of the external environment and the internal envi-
ronment’s response to these fluctuations within the anthro-
potechnical system. The dynamic nature of the situation
is determined by a multitude of economic phenomena,
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which, in turn, point to various causes and conditions in-
fluencing engineering (technical) solutions, namely:

* scientific and technical factors;

* social factors;

» economic and financial factors;

* production and technological factors;

* legal, legislative and regulatory factors;

* natural and geographical factors.

In identifying the methodology of the general study,
the author of publication [4] has identified the following
as subjects for re-engineering:

« tangible objects, which include buildings, struc-
tures, their complexes and plots of land;

* intangible objects, which include processes (man-
agerial, technological) and organizational structures.

In both cases, these objects are underpinned by engi-
neering solutions, which change their state under the influ-
ence of external and internal environmental factors.

For tangible assets — and, consequently, for the en-
gineering solutions that constitute them — changes in
condition are characterized by wear and tear and exter-
nal (economic) obsolescence. In turn, wear and tear is
conventionally divided into physical and obsolescence-
related categories, depending on the causes.

Physical wear and tear refers to the deterioration
or loss of physical and mechanical properties that occurs
during the use of a physical object or as a result of its nat-
ural degradation. The concept of physical wear and tear
is regulated and enshrined in the existing regulatory and
methodological framework for the construction industry’.

Building structures, materials, engineering systems
and equipment, as well as the means of production used
for the construction of buildings and structures, and for
their maintenance and repair during operation, are sub-
ject to physical wear and tear.

Physical assets and their components that have been
subject to wear and tear can be restored or partially re-
placed to their original condition, or to a certain standard
that enables the continued safe and comfortable operation
of the asset. Consequently, when undertaking measures
to restore objects or replace their physically worn-out
parts, it is necessary to address a technical and tech-
nological challenge involving the identification and
justification of suitable restoration (repair) technologies,
and the use of the corresponding equipment [19-21].

The adaptation of new technologies and new ma-
terials for the restoration of existing and materialized
engineering solutions, including the replacement of their
individual components, without altering the facility’s
fundamental characteristics and purpose, is, amongst
other things, of a scientific and technical nature (requir-

' GOST 31937-2011. Buildings and structures. Rules for
the inspection and monitoring of technical condition: brought
into force by Order of Rosstandart No. 1984-st of 27 Decem-
ber 2012, clause 3.25.

ing certain types of R&D), i.e. it entails an additional
research-based solution.

Similarly, to physical depreciation, obsolescence
is also defined in regulatory terms and identified® as
a gradual (over time) deviation of operational perfor-
mance from the current level of technical requirements
for the operation of buildings and structures.

In economic terms, obsolescence is regarded as a re-
duction in the value of fixed assets resulting from changes
in consumer demand, as well as from developments in
science and technology (scientific and technological prog-
ress — STP). On this basis, it is customary to distinguish
between two forms of obsolescence as they apply to CCP.

The first form of obsolescence of buildings and
structures relates to a reduction in their current value
compared with the period of design and construction.

The second form of obsolescence of buildings and
structures is determined by the need for additional expen-
diture to bring them into line with current requirements
(regulatory and consumer-related).

Consequently, obsolescence is linked to changes
in the principles of design, construction and operation
of the building stock, as well as in the technology used
in their construction, driven by the emergence of new
equipment and new materials.

To address such an economic and technological
challenge, a solution is required that is linked to improv-
ing the performance (efficiency) of civil engineering
structures during operation, involving a set of measures
in this direction which are, first and foremost, economi-
cally and financially justified.

Based on the above, it can be stated that the driv-
ing forces behind both physical and obsolescence-related
wear and tear are scientific and technological progress
and its derivative — technological convergence. Fol-
lowing this line of reasoning, it can be argued that so-
cial and territorial convergence determine the external
obsolescence of a physical object, whilst organizational
convergence triggers a response to fluctuations in the ex-
ternal environment, thereby ensuring the homeostasis
of the system, which is regarded as an economic unit —
such as an investment and construction project, etc.

The external obsolescence of a physical asset is ver-
ified by a loss in its value due to the influence of external
interrelated factors [22—-25], determined by:

* the principles of spatial planning and zoning
of settlements;

* consumer preferences.

As a result of the modulation of these factors, ad-
justments to the operation of the CCP may be made, for
example, a change in its purpose, functionality, market
niche, etc. Most likely, such an adjustment is the result

2 GOST 31937-2011. Buildings and structures. Rules for
the inspection and monitoring of technical condition: brought
into force by Order of Rosstandart No. 1984-st of 27 December
2012, clause 3.24.
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of a zonal transformation of the settlement and, conse-
quently, a change in the zonal classification of the CCP,
which may lead to a mismatch with the facility’s original
purpose. Rectifying this kind of inconsistency is the es-
sence of a market (commercial) challenge, the solution to
which may involve a wide range of measures of an urban
planning, social, environmental and other nature.

When identifying intangible assets as subjects for
re-engineering, it is necessary to highlight their ease
of transformation, greater flexibility in responding to
external influences, the speed of such responses, and
the fact that they require less labour and fewer material
and technical resources compared to the re-engineering
of tangible assets.

However, such influences on intangible objects are
of paramount importance and largely determine the posi-
tion of an economic entity within its external environ-
ment, as well as the nature of its interaction with other
participants in the market economy.

In this regard, based on the work in [4], it can be
noted that the re-engineering of intangible assets is aimed
at ensuring the homeostasis of a particular economic en-
tity, which is achieved through interventions and trans-
formations of the organizational structure, as well as
management processes.

In this study, homeostasis is interpreted as the abil-
ity of an open system to maintain dynamic equilibrium
and internal unity through regulatory interventions.

Thus, ensuring homeostasis is aimed at enhancing
the competitiveness of an economic entity by creating
both actual and potential competitive advantages through
the internal transformation of the management system;
this constitutes an organizational task that admits a solu-
tion of the same name.

As the object of influence from external environ-
mental factors, engineering (technical) solutions convert
these factors within the system’s internal environment
into adjacent, related subject areas, thereby achieving,
in addition to changes in the technical solution, results
that lie within various projections. Such projections may
include:

» aresearch and development solution;

e an economic solution;

* a commercial solution;

* an organizational solution.

In turn, these solutions have their own classification
and hierarchy.

Nevertheless, the transformation of a technical deci-
sion and its corresponding projections requires regulatory
measures that can integrate the elements associated with
the technical decision into a single format — a manage-
ment decision.

It is clear from the above that all decisions are inter-
related, have a clear hierarchy, and cover a wide range
of management activities. This integration, by revealing
the properties of complex systems and, accordingly, ad-
hering to general systems engineering principles when

describing the formation of decisions within the frame-
work of re-engineering in construction, allows it to be re-
garded as a separate, independent category — a systems
solution or a system of solutions.

A systemic solution (system of solutions) is an inter-
connected set of engineering (technical) solutions and as-
sociated second-order solutions that determine the struc-
ture and operation of a system, as well as its interaction
with other systems.

A system solution encompasses all aspects of the ma-
nagement and transformation of an anthropotechnical
system and falls within the scope of systems engineering
research (Fig. 2). It should be noted that the objectives
of systems engineering and re-engineering are entirely
congruent; specifically, with regard to the object of con-
trol, these are:

* optimization;

+ ensuring efficiency;

* risk reduction.

The main element of a system solution is its engi-
neering (technical) component, which is subject to input
influences during re-engineering. An engineering solu-
tion is an object of industrial engineering, the objectives
of which specify the goals of systems engineering with
regard to product (service) quality, core production out-
put, production costs and working conditions.

Further decomposition of these objectives is pos-
sible according to the business entity’s areas of activity
and leads to the formation of second-order elements of
the system solution, which, in turn, constitute objects
of functional engineering. On the one hand, these ele-
ments can be broken down further; on the other hand,
they converge to form a resulting element — a manage-
ment decision — which is the subject of management
engineering (business engineering). In view of this,
the objectives of management engineering are directed
towards the improvement, optimization, and transforma-
tion of business processes and business structures, which
corresponds to the objectives of re-engineering and, ulti-
mately, through its own implementation, produces
the output effect in the configuration under consideration.

In addition to its structural decomposition, the sys-
tem solution comprises subordinate functional elements,
each of which corresponds to a specific set of character-
istics (Fig. 3).

The system solution interacts with other system so-
lutions, with each of them exhibiting the same functional
elements, which ensures their validation within the frame-
work of the anthropotechnical systems under investigation.
The following functional elements have been identified:

1) composition;

2) resources;

3) life cycle;

4) impacts.

Within this grouping, the composition of the system
solution is verified by the typological decomposition out-
lined above. And, as already defined, it is characterized in
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System solution

Interaction with other
system solutions

The composition
of the system solution

System solution resources

The lifecycle
of a system solution

Impacts

of the system solution

Fig. 4. Diagram showing the composition of elements within the overall structure of a system solution

each specific case by relationships of subordination, which
form a hierarchy, and relationships of coupling, which en-
sure internal interactions and determine their specific fea-
tures.

Any achievement of an objective, any solution to
a problem, requires resources (material, technical, la-
bour), which are expressed in terms of nomenclature (in
the case of labour resources — professional and quali-
fication composition), volume (in the case of labour re-
sources — quantity) and their distribution over time and
across constituent elements.

In the process of implementing a solution and achiev-
ing the intended result, resources are consumed or trans-
formed according to a specific scheme, which is deter-
mined by the method (technology) of intervention and is
described by a set of parameters. The parametric scheme
for the transformation of resources can be presented in var-
ious formats, such as a set of drawings, design and project
documentation, a business plan, etc.

A system solution has its own life cycle, which
largely determines the life cycle of the engineering com-
ponent. The other solutions that form part of the system
solution also have their own temporal characteristics,
which can reinforce or weaken the life cycle parameters
of the engineering solution and consequently influence
the life cycle of the system solution. As each component
has its own duration, they differ, amongst other things,
in the phased nature of their implementation; for exam-
ple, they may be implemented in parallel, sequentially,
or with a certain time lag.

The adoption and implementation of a solution are
always determined by the influence of the controlling
entity on the object; that is, a direction is set, and the pro-
cess is characterized by a certain nature and intensity as-
sociated with the control methods used and the specific
nature of the organization of this anthropotechnical sys-
tem.

The functional elements listed above exert a certain
influence on one another, as reflected in the sequence

in which they are identified within the system solution
(Fig. 4); the same pattern of combination is also observed
during its transformation — re-engineering.

As established above, a system solution has both
a typological and a functional decomposition, which dif-
fer in qualitative and quantitative terms in each specific
case. Such differences determine variations in resource
allocation, as well as the nature of the life cycle of a par-
ticular system solution and, consequently, require a sepa-
rate approach to the formulation and implementation
of actions affecting the control object.

On the basis of the above, the actual implementation
of the fundamental principles of systems engineering in
the theoretical and practical foundations of re-engineering
can be considered established. The category of “system
solution” proposed by the authors, and its interpretation,
allow for wide application across various fields of scien-
tific knowledge and contribute to broadening the scope
and horizons of research through the mutual enrichment
of the methodological apparatus of the subject areas under
consideration. The use of this category in the methodology
of re-engineering reinforces the epistemological aspects
of the systems approach to management; specifically, it
establishes the convergent foundations for the develop-
ment of economic systems through the mutually beneficial
convergence and reciprocal interpenetration of their basic
subsystems and elements.

The decision underpinning the system may fall into
one of the characteristic cases defined by its relationship
to social production (Fig. 5):

1) the material sphere;

2) the non-material sphere;

3) the material and non-material spheres.

By considering re-engineering in the context of such
a development of systems engineering principles in man-
agement, it is possible to identify its comprehensive and
in-depth application within the system of social produc-
tion. By developing both the productive forces (objects,
means and technologies of production) and the relations
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of production associated with organizational forms (spe-
cialization and cooperation), re-engineering at the macro-
economic level ensures expanded reproduction, the main
factor of which is scientific and technological progress.

CONCLUSION AND DISCUSSION

On the basis of the above, it can be concluded that
the methodological principles for identifying a systemic
solution and applying it to re-engineering in the construc-
tion industry contribute to: 1) the effective management

of the life cycle of both tangible and intangible assets
through their qualitative transformation; 2) an improvement
in the quality of construction output, and a reduction in
the cost and duration of construction. Thus, systems engi-
neering principles of management when implementing re-
engineering in the construction industry will enable a busi-
ness entity to achieve sustainable development, flexibility
in interacting with the surrounding economic environment,
and production efficiency; and, on this basis, to build com-
petitive advantages and realize additional benefits.
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