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AnHoTanus. B cTaTthe paccMaTpuBaroTCs 0OCOOCHHOCTH 0OecreueHHs KauecTBa B CIIOKHBIX CHCTEMax
Ha NIpHMepe CTPOUTEIHCTBA IIyTEM CPABHEHHUS C MAIIMHOCTPOUTEIHHOM OTPaCIIbiO, a TAKXKE OCHOBHBIE TPYIIIBI
NoKasaTesiell KauecTBa CTPOUTEIbCTBA M TAKUE METObI MX OLEHKH, KaK AKCIEPTHbIA, quddepeHnnanbHbli,
KOMIUICKCHBIN, CMEIIaHHbIM W OAWH W3 aJbTePHATUBHBIX METOJOB. [IpenyioxkeH HMHCTPYMEHT «IEpeBO
CBOMCTB» ISl yNPaBIICHUS] KaYECTBOM CTPOWTENbCTBA Ha NpHUMepe 374aHus o0I1eo0pa3oBaTeIbHON KO,
pacronoxeHHO! B T. BopoHexe, a Takke MpOBeIeH CPaBHUTENIbHbIN aHaIN3 IPUMEHEHHUS «IepeBa CBOMCTBY U
BIM-texHomnoruii.

Knouesvie cnosa: kauecmeo cmpoumenscmea, oyeHka Kawecmed, oepego ceoucms, BIM-mexuonocuu.
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Abstract. In article features of quality assurance in complex systems on the example of construction
by comparison with the machine-building industry and also the main groups of figures of merit of construction
and such methods of their assessment as are considered: expert, differential, complex, mixed and one of
alternative methods. The "tree of properties" tool for quality management of construction on the example of the
building of the comprehensive school located in Voronezh is offered and also contrastive analysis of
application of "a tree of properties" and BIM technologies is carried out.
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OOPMAJIM3ALINA 3ALJAYN INTAHUPOBAHUSA PABOT NTPOEKTA KOMAHIAMUAU
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AnHHOTanya. B crarbe paccMOTpeH YacTHBIH Cilydyail 3a/laud KaJeHJApHOTO IUIAaHWPOBAaHUS pPadoT
KOMaHJ| CIIELHAIUCTOB Pa3HBIX TUIOB C BO3MOXHOCTBIO NPHBIICUYEHUS JIONOJHUTEIbHBIX CHEIMATUCTOB IO
HaliMy, TO3BOJISIOIINX COKPATHTh MPOJODKUTEIFHOCTE BRIITOTHEHHS BeeX paboT. [IpeanoxkeH 3BpuCTHIECKAI
ITOPUTM DEIICHUS 3a7a4y, OCHOBAaHHBIN Ha MpaBHJIE MPHOPUTETA BBHINOJIHEHHS B MEPBYIO odepens pador ¢
HanOOobIIeH MPOIOIKUTENEHOCTBIO.

Knouesvie  cnosa:  komawda, — cneyuanucm, — paboma, — KaieHOApHOe — NIAHUPOBAHUE,
NPOOONHCUMENbHOCHIL PADOM.
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FORMALIZATION OF THE TASK OF PLANNING PROJECT WORK BY TEAMS OF
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Abstract. The article considers a particular case of the problem of work planning of specialist teams of
different types with the possibility of engaging additional specialists for hire which enables to reduce the
duration of all jobs. A heuristic algorithm for solving the problem based on the rule of priority execution of the
work with the longest duration is offered.

Keywords: team, specialist, work, scheduling, duration of work.
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AnHOTammsa. B 9TOW cTathe paccMaTpWBAIOTCS — MEXaHHM3MBI IAPHOTO CpaBHEHHS OOBEKTOB B
CIIOKHBIX CHCTEMaX, KOTJa OMMCAHWE OTIMYACTCS MO HEeSBHBIM NpH3HaKaMm. Monenn ommOOK OCHOBaHBI Ha
MPEIIONIOKEHUSAX O CIYYaifHOCTH JEHCTBUS BOCHPHUATHA (MIPEICKA3aHMsI) U OOBICHSIIOT Pa3IniHs B OITHOKaxX
BOCTIPDHATHS W  TPEANOYTCHUSAX. B Momennm pa3nuumii JeHCTBHE BOCHPUATHS OCHOBAaHO Ha
JNIETePMUHHAPOBAHHBIX TapaMeTpax CyOBeKTa W OOBEKTOB, a TaKKe Ha pasIUYUsIX B TPEANOYTCHHUSX.
Peanm3oBana ¢ moMomnipl0 OOBEIMHEHHOTO IICHXOJOTHYECKOTO TPOCTPAHCTBA (joint space), IEXaIlero B
OCHOBC MHOTHX npouenyp HeMeTpI/I‘-IeCKOFO MHOFOMepHOFO IHKaJ'II/IpOBaHI/ISI. 3TI/I pa3J'II/I‘-IHI>Ie npeunonomeﬁnﬂ
0 "¢usuke" NPEANOYTeHUI! NMPHUBOIAT K MPHHIUINAIBHO Pa3jIMYHbIM CBOMCTBAM IMapHBIX CPaBHUTEIBHBIX
MOJETEeH.

Knrouegvie cnosa: ancopumm, 3a0aua, Kiacc, MOOenu, CIONCHbIE CUCMEMbl, PYHKYUU NPeONOUMeHUs,
pe3yrvmam.
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Abstract. This article discusses the task of forming a control and regulation program in a false system,
which allows, unlike traditional approaches for control theory, using separate choice of regulator programs, to
form joint plans, or control programs, and their regulator. The statement is based on the principle of the
guaranteed result, which is used here: it is used not only to evaluate the criterion of quality of control, but also
to meet the conditions of admissibility subject to disturbances. The problem of joint selection of the control
program and the regulator is formalized in the form of a pair of maximum tasks nested in each other. It is
shown that by means of the joint selection it is possible to improve (in general, do not degrade) the quality of
control g to expand (do not narrow) the set of permissible uncertainty. Example of rigorous improvement and,
expansion

Keywords: algorithm, task, class, models, the complex systems, preference functions, result.
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AmngHoTarmsa. CtaThs MOCBsIIEHa BonpocaM (GOpMUpPOBaHUS HH(POPMAITMOHHOTO 00ECTICUCHHUS OLICHKN
YeJIOBEUECKOTO KalluTajla B YCIOBHAX IM(POBOi TpaHchopManuu. MccinenoBanue 4ei0BEYeCKOro KamuTana
MPOUCXOJUT Ha Pa3HBIX YPOBHSAX (TOCYNapCTBO, PETHOH, NPEANPHUSITHE), TIO3TOMY PELICHHE MOCTaBICHHOMH
3aJayd IPEAJIaraeTcsl OCYIISCTBIATh HAa OCHOBE CO3JAHUS M BU3yalM3aluM 0a3 JaHHBIX, COAEPIKalINX
CTATUCTUYECKYI0 MH(OPMaNU0 U 00pabOTaHHBIE PE3YyNbTAaThl OINPOCOB PECHOHICHTOB. [l BU3yalu3aluu
CTaTHCTHYECKUX AaHHBIX pa3paboTaH MpPOrpaMMHBIA NMPOAYKT, ocHOBaHHBbIM Ha ['MIC-texHomorusx. [lpu
¢opmupoBaHur 0a3pl JaHHBIX pE3YJIbTATOB ONPOCOB HACEJCHUS IpeliaraeTcs IPUMEHSATh METObI
MAIIMHHOTO OOY4YeHHMs, TI03BOJISIIOLIME BBIBUTH B3aWMOCBSI3M MEXIy (akTopaMH U OCYLIECTBHUTh
MPEIUKTUBHYIO aHAIUTHKY.

Kniouesvie cnosa: wenogeueckuii xanuman, ungopmayuonnoe obecneuenue, I HC-mexnonozuu,
UCKYCCMBEHHbI UHMEILIeKN, U3YATUAYUS.
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Abstract. The article is devoted to the formation of information support for assessing human capital in
the context of digital transformation. The study of human capital takes place at different levels (state, region,
enterprise), therefore, it is proposed to solve the problem on the basis of creating and visualizing databases
containing statistical information and processed results of interviews with respondents. For the visualization
of statistical data, a software product based on GIS technologies has been developed. When forming a
database of population survey results, it is proposed to use machine learning methods that allow to identify
the relationships between factors and carry out predictive analytics.
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AnHOTanys. B nanHo# pabote omrcaHa METOMOJIOTHS YIIPABICHUS CI0KHBIMI CHCTEMaMH Ha OCHOBE
Mojenu Pamia orneHUBaHWS JIaTEHTHBIX IepeMeHHbIX. OCHOBHasi Wpes, Jiexallas B OCHOBE JaHHOTO
UCCJIeJIOBaHMUS, 3aKIJIFOYAETCS B TOM, YTO B COBPEMEHHBIX YCIOBHSIX Ha MOBEICHHE CJIOXKHBIX CUCTEM OKa3bIBaeT
BIUSIHUE OOJBLIOE KOJIMYECTBO (DaKTOPOB, HAOIIONEHUE 3a KOTOPBIMH CO3MAI0T OOBEMHBIE MAacCHBBI
nHpopManuy, 06paboTaTh KOTOPYIO HEMPOCTO. B ¢BsA3M ¢ 3TUM A 3PPEeKTUBHOTO YNPaBICHUS CIOKHBIMU
cucTeMaMH He00XoJuMO 00001aTh HHGOPMAIHIO, MOJTy4asi UHTErpalbHble MOKa3aTeld OOBEKTOB CHCTEMBI,
OTpaXkaloIIne UX CBOWCTBA. [l 3THX Lelieil MpeIoKEeHO NCII0NIb30BaTh MOoJIels Pamta, koTopas B OTIH4He OT
JpYTHX MaTeMaTHYECKHX Mojeneii 0600menus nHpOpMaIy, TTO3BOJSIET MOIydaTh HHTErPAJIbHbIE OLIEHKH TI0
JMHEHHOM IIKaje, KOTOpbIe HE 3aBHCAT OT MH()OPMALMOHHBIX IIOTOKOB M MHOXECTBAa OOBEKTOB, 00Pa3yIOIINX
cucremy. [IpuBeneHa cTpykTypHas cxema yNpaBJieHHUS CIOXHBIMH CHCTEMaMH{ MO MPEICTaBICHHOH MOJENH.
JlaHbsl MeTOAMYECKHE PEKOMEHIAIMH 110 MCIIOIb30BaHMIO CHCTEMBI YIpaBlIeHNs HA npakTuke. IlokasaHo, 4To
OLICHKH OOBEKTOB CHCTEMBbI a/IeKBaTHBIE W XOPOILIO OTOOpaXKatoT HCCIeyeMble CBOHCTBA 00BEKTOB CHCTEMB,
YTO MPUBOAMT K 3(p(PEeKTUBHOMY yIpaBICHHUIO.
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Abstract. This paper describes a methodology for managing complex systems based on the Rush
model for estimating latent variables. The main idea underlying this study is that in modern conditions the
behavior of complex systems is influenced by a large number of factors, the observation of which is created by
voluminous arrays of information, which is not easy to process. In this regard, for effective management of
complex systems, it is necessary to generalize information, obtaining integral indicators of system objects that
reflect their properties. For these purposes, it is proposed to use the Rush model, which, unlike other
mathematical models for generalizing information, allows one to obtain integral estimates on a linear scale that
do not depend on information flows and the set of objects that form the system. The block diagram of complex
systems control according to the presented model is given. Methodical recommendations on the use of the
control system in practice are given. It is shown that the assessments of the system objects are adequate and
reflect well the investigated properties of the system objects, which leads to effective control.
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AmnHoTarms. B maHHOW paboTe ommcaHa MaTeMaTHYeCKas MOJENb, KOTOpas IMO3BOJISECT MPOBOWTH
OLICHKM KAa4eCTBEHHBIX IOKa3aTejiedl MpU CUCTEMHOM aHaiau3e. Mojenb OCHOBaHAa Ha TEOPHUM JIATEHTHBIX
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Abstract. This paper describes a mathematical model that allows assessing quality indicators in system
analysis. The model is based on the theory of latent variables and allows one to obtain estimates independent of
the evaluation criteria. On the basis of computational experiments, it is shown that the estimates are adequate
and agree with the estimation results obtained by other methods.
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AnHoTtana. B paboTe mpencraBieHa MareMaTHdecKas MOJETb, KOTOpas IO3BOJIUT B IHHAMHUKE
MPOAHAIM3UPOBATE (OPMHUPOBAHHE KOHTHHTCHTA IIOTpeOWTENeif TPH BBIIYCKE HOBOTO TOBapa WIIH
MPEIOCTaBIICHNH HOBOW yCIHYrH. YYHTHIBACTCS 3HAUMUTENFHOE YCKOPCHHE TEMIIOB (HOPMHUPOBAHHUS
KOHTHHTEHTa IOTpeOuTeNeH, CBSI3aHHOE C pPa3BUTHEM IH(POBBIX TexHoJormi. Ilpeamomaraercs, 410 B
YCIOBHSX KOHKYPEHIIMM CIPOC (QOpMHUpYeTCs TMo3TamHO. Ha HadalabHOM JTame CO37aeTCs HEKOTOPBIH
KOHTHHI'CHT l'[OTpG6PITGJ'ICI71, KOTOpLIﬁ Ha NOCJICAYIOIINX dTalaxX MOXKET MEHATHCA BCJICIACTBUEC KOHKprHTHOfI
60prOBI. MoJienlb OCHOBaHa Ha TEOPUH MApPKOBCKUX CIyYalHBIX MPOLECCOB C HEMPEPBIBHBIM BpPEMEHEM U
JUCKPETHBIM COCTOSAHHUEM. HpoaHanmnpOBaHH BPEMCHHBIC 3aBUCHUMOCTU BCPOATHOCTHBIX XapaKTCPUCTHUK
CIIy4yailHOTO MpoIlecca.
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Abstract. The paper presents a mathematical model that will allow to analyze in dynamics the
formation of a contingent of consumers when a new product is released or a new service is provided. A
significant acceleration in the rate of formation of the consumer contingent associated with the development
of digital technologies is taken into account. It is assumed that in a competitive environment, demand is
formed in stages. At the initial stage, a certain contingent of consumers is created, which at subsequent stages
can change as a result of competition. The model is based on the theory of Markov random processes with
continuous time and discrete state. The time dependences of the probabilistic characteristics of a random
process are analyzed.
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Abstract. The article presents an analysis of two main types of management structures: centralized and
decentralized, highlighted the advantages and disadvantages of each. The components of the effectiveness of
decentralized companies are considered: the common language of managers, leaders with proprietary
thinking and a progressive culture, and centralized ones - standardization, control, highly qualified managers
of a wide and narrow profile. The factors influencing the decision of what powers to delegate to the entire
organization are highlighted: the size of the organization, the speed of changes in its environment, the
willingness of managers to relinquish powers, the willingness of employees to accept more powers and the
geographical dispersion of the organization. It is emphasized that the optimal range of control depends on the
number of jobs, the complexity of tasks, the ability of managers to delegate authority, the number of
interactions between employees and the manager, and the level of employee motivation. The choice also
depends on the industry and the type of markets in which it operates, the skills and capabilities of its leaders
and employees.
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Abstract: the article studies environmental problems associated with the activities of organizations in
the construction industry, examines existing ways to solve these problems, presents an economic and
mathematical model of the transport problem of supplying "green" cement to construction sites in Voronezh,
Moscow and the Moscow region, presents Jordan transformations and solutions using simplex tables.
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