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AHHOTALUMNA

BBepeHue. TexHnyeckoe HOpMMpOBaH/WE paboymx MPOLIECCOB 3aKI4aeTCs B XPOHOMETPUPOBaHUM pabounx onepauui
1 npoLeccoB B pasbueke No PUKCAKHBIM TOYKaM W MocnenyloLlee NPOeKTpoBaHNe onNTMMarbHbIX pabounx onepauui
1 npoueccoB. TpebyeTca npoBefeHne psaa COMOCTaBUMBIX MO Pe3ynbTUPYHOLWEN NPoAyKuuM 1 coctaBy bpurag 3amepoB
ONS pas3nUyHbIX CTPOUTENbHBIX MMOLWAAoK U opraHusauui. KpaiHe 3aTpygHeHa opraHv3auumsi Bbl€3[oB CreuuanvcToB
Ha MPOV3BOACTBEHHbIE MIOLAAKM MO MPUYMHE He3auHTEPEeCOBaHHOCTU OpraHu3auuin U HecornacoBaHHOCTW OENCTBUM
no hOpMMPOBaHMIO LieneHanpaBneHHO OpraHn30BaHHbIX TPYAOBLIX npoueccoB. MNpobnema 3akniovaeTcs B HEBO3MOXHO-
CTN MaccoBOWN (huKcaLMmn NpoLIeCCOB U akTyanusaumm HOpM. B coBpeMeHHbIX peanusx cosfaTb CTaHO4APTU3MPOBaHHYHO
rocyfapCTBEHHYIO CUCTEMY NPON3BOLACTBEHHOTO HOPMUPOBAHWS A MacCOBOrO NMPUMEHEHUsi BO3MOXHO TOMbKO NMPU KOPEH-
HOM M3MeHeHuM npouecca cbopa 1 aHanusa nHgopmaumu. MNpeanaraetca cosgaHne LEHTPOB MOAENUPOBAHUS, aHanu3a
1 anpobauuun mogenen pabounx onepauui 1 NpoLLECCOB A NPOU3BOACTBEHHOMN cdepsbl.

Matepuanbl n MmeToAbl. [TpYMEHeHbI CUCTEMHBIN NOAX0A, ObLleTeopeTuieckne MeToabl NO3HAHUA (aHanus, CUHTE3, aHa-
norus, obobLleHne, conoctasneHne, TpaHchopMauns u ap.).

PesynbraThbl. [1ns c6opa n 06paboTkm AaHHbIX pabounx onepawmii B CTPOUTENLCTBE LienecoobpasHo NCnomnb3oBaTbL COBpe-
MEHHbIe TEXHOMMOrMN, OCHOBaHHbIE Ha CUCTeMax 3axBaTa ABWXEHWUI 1 NepeHoca CLeHbl, B pedynbrarte Yero He TpebyeTcs
NPOBOANTbL HECKOMNBKO 3aMepoB, Tak Kak nonyvyaemas mogerb MoxeT ObITb OTpefakTMpoBaHa 1 AOMNOSIHEHA B COOTBETCTBUM
C ONMTMarnbHbIM PAcnonoXeHneM NoAen, CpeacTs U NpeameToB Tpyaa. MNpeanoxeHa KoHuenuust popMmMpoBaHns aBToma-
TU3NPOBAHHOW TEXHOMOMMYECKOM NIMHUM NMPOEKTUPOBaHNS paboyrx onepawmnii 1 NpoLLEeccoB.

BbiBoabl. BHeapeHne npeanaraemoro komniekca mep no CO34aHuio, BEAEHWIO U COMPOBOXAEHVIO MacCOBOW CUCTEMBbI
NPOV3BOACTBEHHOIO HOPMMPOBAHKSA B CTPOUTENbCTBE OyaeT cnocobcTBoBaTh (HOPMUPOBAHMIO €AMHOTO FOCYAAPCTBEHHO-
ro cTaHgapta CUCTEMbl MPOU3BOACTBEHHOIO HOPMUPOBAHUS, COXPaAHEHWIO TEXHOMOMMI MPON3BOACTBa PaboT, YCKOPEHWIo
npouecca obyveHuns npuemam TpyAa, Co3naHUio OCHOBbLI A5 poboT13aLMmM NPoU3BOACTBA U MPUMEHEHUST CKYCCTBEHHOTO
VHTEnNneKTa B MOAENMPOBaHNM ONTUMarbHbIX TEXHOMNOMMYECKMX NMPOLECCOB.
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ABSTRACT

Introduction. Technical standardization of work processes consists of motion time study and processes by fixation points
and subsequent design of optimal work operations and processes. It is required to carry out a number of measurements
comparable in terms of the resulting products and the composition of the measurement teams for various construction sites
and organizations. It is extremely difficult to organize visits of specialists to production sites due to the disinterest of orga-
nizations and inconsistency of actions to form purposefully organized labour processes. The problem is the impossibility
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of mass recording of processes and updating of standards. In modern realities, creating a standardized state system of pro-
duction regulation for mass application is possible only with a radical change in the process of collecting and analyzing
information. It is proposed to create centres for modelling, analysis and testing of models of work operations and processes
for the production sector.

Materials and methods. The system approach, general theoretical methods of cognition (analysis, synthesis, analogy,
generalization, comparison, transformation and others) were applied.

Results. To collect and process data of work operations in construction, it is expedient to use modern technologies based
on motion capture and scene transfer systems, as a result of which several measurements are not required, since the result-
ing model can be edited and supplemented in accordance with the optimal location of people and work equipment, objects
of labour. The concept of forming an automated technological line for designing work operations and processes is proposed.
Conclusions. The introduction of the proposed set of measures for the creation, maintenance and support of the mass
system of production norming in construction will contribute to the formation of a unified state standard of the system of pro-
duction norming, preservation of work production technologies, acceleration of the process of training in labour techniques,
creation of a basis for robotization of production and application of artificial intelligence in the modelling of optimal techno-
logical processes.

KEYWORDS: standardization, regulatory observations, motion capture, modelling, workplace organization, biomechanics,
electronic technological maps, construction animation
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BBEJEHUE

Hopmuposanue, mpeaycMaTpiBaromiee yCTaHOB-
JICHUE TIIAaHOBOH HOPMBI TIOTPEOJICHUS PECYPCOB, CTAJIO
KITIOYEBBIM METO/IOM B TNIAHMPOBAHHWH M yUE€Te 3aTpar
Ha IMPOU3BOACTBO. Nmes pAa AOCTOUHCTB, U HE JIMIICH-
Hasl HEJOCTATKOB, JaHHast 00J1aCTh ACATEILHOCTH €CTe-
CTBEHHO TpeOyeTCsl B YCIIOBUSAX OTPAaHUYECHHBIX PECyp-
COB M MOOMJIM3ALNH TIPOU3BOJICTBEHHBIX MOIITHOCTEH.
OcHoBHast Tpo0OJIeMa 3aKIII0YaeTCs B TIOCTOSTHHOM I10-
ncke OajaHca MeXJIy HeOOXOMMBIMH HITH )KEJIaeMbIMU
3aTparaMH pecypcoB U BOZMOXKHOCTSIMU YeJIOBeKa (ue-
JIOBCUCCKOI'O OopraHusmMa u HCI/IXI/IKI/I), KaK OCHOBHOTI'O
YYacTHHUKA BCEX MTPOM3BOIUTEIBHBIX IIPOLIECCOB.

[Ipemmaraemas B aHHOW pabOTE aHTPOIIOLICHTPHYE-
CKast KOHIETLMS] HOPMUPOBAHUS OZPA3yMEBACT, B MIEPBYIO
odepeib, HOTPEeOHOCTb COXPAHEHHUSI TEXHOJIOTHI PYyYHOTO
Tpyda, KaKk BHUJa JACATCIbHOCTU B YCJIOBUAX OIr'paHUYCH-
HBIX PECYPCOB, TaK KaK YEJIOBEK SIBIIACTCSA YHUBEPCAILHBIM
TIPOU3BOAUTENLHBIM PECYPCOM. 3a paMKaMH UCCIIEIOBAHHS
ocTaeTcs pelieHne BOIpoca 0 KPUTEPHU BBIOOpa ONTH-
MAJIBHBIX HOPM, TaK KaK 3Ta 00J1acTh — CaMOCTOSITEIIbHAs
U 3aBUCHT OT LIEJICBOTO IPUMEHEHHSI HOPM.

OOBEKT UCCIIeI0BAHUS — MPOLIECC HAOIIONCHUS,
(buKcauy U HOpMaIM3aluK paboYrx TPUEMOB H OTIe-
pamuii ¢ y4eToM JOCTHTHYTOTO B HACTOSIIEE BPEMs
YPOBHS pa3BUTHS TEXHUKH U TEXHOJIOTHH.

Kak Ob10 OKa3ano B paborax [ 1-5] 1 nmpuBeneHo
B MeTonuke 1o pa3paboTKe U MPUMEHEHHIO yCPEIHEH-
HBIX MPOM3BOJACTBEHHBIX HOPM JUIst TOpoaa MOCKBBI',
NIEPBUYHBIE IPOU3BOJICTBEHHBIE HOPMBI, @ TaK)Ke pa3-
pa6aTI>IBaeMI)Ie C UX UCTIOJIb30BaAHUECM MECTHBIC, OTpac-
JICBBIC 1 €AMHBIC HOPMBI U paClCHKH, ABJIAKOTCA TEMU
CKUPIUIUKAMN», U3 KOTOPBIX MPOEKTUPYIOTCS CMET-

! MeToauka 1o pa3paboTKe ¥ NPUMEHEHHIO YCPEIHEHHBIX
MIPOM3BOACTBEHHBIX HOPM uts Topoaa Mockssl MOC.04.01-
002.2021 : yTB. mpukazomM MockomMaKenepTussl ot 24.12.2021
Ne MKD-OJ1/21-104.
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HBIC HOPMBI (3JIEMEHTHBIE W YKpYMHEHHbIE). O0cy-
JKUBAHUE TOCYIapCTBEHHOH CHCTEMBI YIpaBICHHS
CTOMMOCTBIO MAaCCOBBIX CTPOUTEIBHBIX IPOrPaMM He-
BO3MOXHO 0e3 co3aHus pyHJaMeHTa B BUJE TEPPUTO-
PHAIBLHO pacIpe/IelIeHHON CUCTEMBI COOpa U aHaIn3a
pe3yJbTaTOB HOPMATHUBHBIX HAOIIOACHUN U MPOCKTH-
PpOBaHNA NEPBUYHBIX IMTPOU3BOJACTBCHHBIX HOPM.

Hasnauenune 0a3bl IEPBUYHBIX TPOU3BOICTBEHHBIX
HOPM 3aKJII04aeTcs B:

* IOJATrOTOBKE K IIPOBEJCHUIO HOBBIX HOPMATHB-
HbBIX HAOJIOICHH;

* aHaJM3€ COMOCTABUMBIX HOPMATHBHBIX HAOIIO-
JICHUIl TI0 HECKOJIbKMM 00BbeKTaM M (pOpMHPOBaHHUU
0000IICHHBIX (TUIIOBBIX, MECTHBIX, OTPACJICBBIX, €M~
HBIX ) IPOU3BOACTBEHHBIX HOPM;

* 00ecreYeHn: OCHOBBI Pa3pabOTKH U aKTyaIn3a-
IIUM CMETHBIX HOPM U PAaCLEHOK B CTPOUTEIIBCTBE.

DOnexTpoHHas 0a3a MEPBUYHBIX MPOHU3BOJCTBEH-
HBIX HOPM HEoO0XoAMMa JUIsl aHAJIUTHYECKOH padoThl
NIPHY OpraHM3alK CUCTEMBI cOOpa HOPMAaTHBHOW MH(OP-
Mal{H, TPOBEAEHHNS] HOBBIX HOPMaTHBHBIX HAOIIOACHUH,
a Taroke 00eCcIeYeH s XpaHeH s U OIIepaTHBHOTO aHAITN3a
TMOJIYYEHHBIX Pe3yJIbTaToB IIPH MOCIEAYIOMEH pa3padoT-
K€ HOPM, PAllMOHAJIBHOM OpraHU3allMK TEXHOJIOTHYe-
CKOT'O TIpoIiecca pacyeTa HOpM 3arpar Tpyla U BpeMEHH
9KCIDTyaTallii MAlllUH HA OT/CIIBHBIC BUIBI (KOMILICKCHI)
paboT M CO3qaHMS aKTyaIbHON CHCTEMbBI CMETHOIO HOP-
MHPOBaHUS PECYpPCOB B cTpouTeNbcTBE. CeromHs Kom-
MBIOTEPHBIE TEXHOJIOTHH MO3BOJISIOT ONIEPAaTHBHO HaKa-
ITUIMBATh PE3YJIbTAThI, [TOJICYCHHBIC B IEPHUO/I IIPOBCACHUA
HOPMaTUBHBIX HAOMIOIEHUI U (POPMUPOBATH IEPBUYHbIC
IPOU3BOACTBEHHBIE HOPMBI, IIPUYEM CYLIECTBYET PsiL CO-
BPEMEHHBIX TEXHUYECKHX M TEXHOJIOIHYECKHX PEIICHHH,
KOTOpBIE JAFOT BO3MOXKHOCTb JIEJIATh 9TO MaCCOBO.

MATEPUAJIBI U METO/JAbI

B coBpemeHHON TEXHUUECKOH JINTEPATYPE XPOHO-
metpax (¢p. chronometrage, ot rpeu. chronos — Bpemst
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1 metreo — U3Mepsiio) ONPEEISIIOT KaK METOJ| TEXHH-
YECKOTO HOPMUPOBAHUS JJIsl H3YUEHHUS 3aTPaT BPEMEHU
C TTOMOIIBIO (PUKCAITUH COCTaBa, MOCIECIOBATEIIEHOCTH
1 3aMEepOB MPOJOKUTEIFHOCTH BBITIONHAEMBIX JCH-
ctBuii. [IpoBeseHC HOPMATHBHBIX HAONIOICHUN 3a-
KJIFOYaeTCsl B XPOHOMETPHUPOBAHUH pabodnX orneparui
B pa30MBKE 1O (PUKCAXKHBIM TOYKAM.

Hayanio npuMeHeHHs: XpOHOMETpPaxa OTHOCUTCS
ko BTOpo# nojioBuHe XIX B. u onucano B padorax dpe-
nepuka Yuncinoy Teinopa, I'enpu @opaa, I'enpu Jloy-
penca 'anta, Moppuca JI. Kyka, Kapia Eapra, @psuka
u JIunnan ['unbper.

N3ydyeHne pabouero BpeMEHH HAONIOJICHUEM
COCTaBJISICT OCHOBY HOPMHPOBAHUS. XPOHOMETPaX
CTaJl MOLTHBIM MHCTPYMEHTOM JUIS YCTaHOBJICHUS
BBIPA0OTKH M KOHTPOJISI BBINOJIHEHUs paboT; OH Ipe-
BpaTujiCd B ME€TOJ HOPMUPOBAHHA, HO IPCACTABIIA-
eT coboii Meron HabmoneHus (pukcamuu mpomecca).
XpOHOMETpPaXX OTOKIECTBIACTCS C TEXHHUECKAM HOP-
MHpPOBaHHEM, HO TI0 CBOCH CYTH, OH 3aBHCHT OT CYIIe-
CTBYIOIIIEH ITOCTAHOBKHU pabouero mporecca B MPOu3-
BOJICTBE M OT JJOOPOTHOCTH 3TOH IOCTAHOBKH OyzeT
3aBUCETh M KauyeCTBO PEKOHCTPYHpyeMol paboueid
onepaiuu [6]. Taxxe poroyuer u pororpadus pado-
Yero JIHs OINPEIEJISIOTCSl B JUTEeparype, Kak METOJIbI,
HO MPEJICTaBISIIOT co00ii hopmy 3anucu nHdGopmalum,
MOJTy4aeMoi Ipy HAOIIOACHIH 32 TIPOU3BOACTBEHHBIM
MPOIECCOM, B TOM YHCIIE C TIOMOIIBI0 XPOHOMETPaXKa.
B mo6omM citydae 1t BBRITIOTHEHUST HAOTIONCHIH U 3a-
MEpOB HEOOXOIMMBI CIIEUAIBHO MOATOTOBJIEHHAS ILI0-
I1ajka ¥ OpraHn3oBaHHbIH npouecc. Tpedyercs nmpose-
JCHHEC HCCKOJIBKUX 3aMEPOB Ha pas3IMYHBbIX IJIOHIaJAKax
JJIA IOJTYYCHUSA YCPCAHCHHBIX JaHHBIX.

B Tabn. 1 Ha OCHOBE PyKOBOIAIINX TOKyMEHTOB
10 TIPOEKTHUPOBAHUIO TPYIAOBBIX MpOIeccoB> > *° mpu-
BEJICHBI IOCTOWHCTBA M HEJOCTAaTKU GopM ukcanmun
TPYIOBBIX IIPOIIECCOB.

Bompocsr Teopun # METOAOIOTUH HOPMHPOBAHUS
Tpy/Zla IPEACTaBICHbI B TPYIaX OTEUECTBEHHBIX yde-
weix: A.K. T'acreBa, A.I. Cnaxa, H.A Bbepuuireiina,
C.B. bammunckoro, O.A. Epmanckoro, A.A. bornano-
Ba, B.M. Uodde, .M. I'enkuna, U.A. Jlubepmana,
A.N. Pode, HO.I. Oxerora, K.B. Auronosa, B.B. bbI-
yuHa, B.1. ®unbesa, A.Il. IlaBnenko, B.II. ITamry-

2 PYKOBOJICTBO TI0 TIPOEKTHPOBAHHIO BBICOKOTIPOM3BOIUTEIb-
HBIX TPYJIOBBIX POLIECCOB CTPOUTEIBHOTO TPOU3BOICTBA. BbI-
myck 1. OcHoBHBIC TonokeHus. M. : Crpoitnzaar, 1978. 32 c.

3 PyKOBOJZICTBO IO MTPOSKTHPOBAHUIO BHICOKOIIPOU3BOINTEIb-
HBIX TPYJOBBIX MPOLECCOB CTPOUTEIHHOTO TPOU3BOACTBA.
Brimyck 2. [IpoekTupoBaHue u OpraHu3anus padboInx MecT.
M. : Crpoiiuznat, 1982. 26 c.

4 PYyKOBOJICTBO TI0 TIPOEKTHPOBAHHIO BBICOKOIIPOM3BOIUTEIBHBIX
TPY/OBBIX IPOLIECCOB CTPOUTEIBLHOTO MPONU3BOICTBA. BhIMycK 3.
[poexrupoBanue npremoB Tpyaa. M. : Ctpoiinsnar, 1981. 41 c.
5 PexoMEeHJaIMH 110 COCTABJICHUIO KapT TPYIOBBIX POLIECCOB
cTpouTensHOro mpomsoncTea. M. : Ctpoiinzaar, 1983, 22 c.

t0, A.®. 3yokoBoii, O.H. Ky3unoii, A.C. Ilasnosa,
H.B. Jlazapesoii, P.Il. MuyckoBoii u 1ip.

K o6mum HemocTarkaMm GopM (UKcalMu TPYIO-
BBIX (pabo4iXx) MPOIECCOB CIIEAYET OTHECTH:

* TOTPeOHOCTH B TIPEABAPUTEIHEHOM U3YyUEHHUHN MPO-
1[ecca 1 MOCIIeLy 0IIeM CO3IaHnH CLIEHAPHOTO TIJIaHa;

* TOTPEeOHOCTH B OpPraHU3aIMy Npolecca, pabounx
Ha TUIOIIAJIKE ¥ TOCTPOSHUH «UJI€alTbHOTOY» MPOLECCa;

* OTCYTCTBHE BO3MOXXHOCTH OIIEPaTHBHO MCKIIIO-
4aTh HEPAIMOHAIBHBIC TPUEMBI TPYAA;

* HEOOXOAMMOCTH PYYHOTO pacrio3HaBaHUS (HUK-
Ca)KHBIX TOUEK;

* NOTPeOHOCTh HAOIOEHNSI HECKOJIBKHUX COIIO-
CTaBHUMBIX IIPOLIECCOB.

[{enpro TEXHUYECKOTO HOPMHUPOBAHHUS SBIISIETCS
YCTaHOBJIEHHE TEXHHYECKH 000CHOBaHHBIX IIPOU3BO/I-
CTBEHHBIX HOPM Ha OCHOBE PAI[MOHAIBHO MOCTPOCH-
HBIX TEXHOJIOTMYECKUX TPOLECCOB B ONPEIEICHHBIX
IMPOU3BOJACTBCHHBIX YCJIOBHUAX, YTO BO3MOXKXHO IIYTEM
MCCIIEZIOBAHUS CYLIECTBYIOUIEH OpraHU3aluy Tpyaa,
TEXHOJIOTHYECKHX MTPOLIECCOB M IIPOBE/ICHHS MEPOIIPH-
ATHH, yCTPAHSIOMNX HETOCTATKH IPOU3BOACTBA H I10-
Tepu pabovero BpEeMeHN.

OcHoBHas (opMysia TEXHHYECKOTO HOPMHUPOBa-
HUSI 3aKIIIOYAETCS B CIIEAYIOIIEH 1MOCIIeI0BaTeIbHOCTH
«(pukcanus — aHaIU3 — CHHTE3 — anpolanusy». 3aaada
TaKOW MOJIETM TEXHHYECKOr0 HOPMHPOBAHUS — KOH-
cTpyupoBaHue pabouero mpoiuecca. B atom ciydae
TIOZT MEXHUYECKUM HOPMUPOBAHUEM Cle0yem ROHUMANb
uzyuenue, npOeKMUPOBaHUe U yCmaHoGieHue HoOpMaib-
HO20 cocmasa u codepicanus pabouezo npoyecca
60 épemenu u npocmpancmae [6—8].

[Tpn npoexkTHpOBaHUK HOPMAJICH MPOIIECCOB MPH-
MEHSIOTCS PACUETHO-aHAINTHIECKHE METOIbI, OCHOBAH-
HBIE Ha 00pabOTKe OTBITHO-CTATUCTHIECKON HHOpMa-
r. Ha ocHOBe MeTOMYECKUX MaTeprajioB®’, a Takke
M0 JaHHBIM IyOnukanui [9—12] HacTosmuM mpophl-
BOM MOXHO OBIJIO OBl CYMTATh MOSIBICHUE MUKPODJIe-
MEHTHOTO HOPMHPOBAHHS — MTPOECKTHPOBAHUE PabOINX
MIPOIIECCOB HA OCHOBE Pa3pabOTAHHBIX MUKPO3IEMEH-
TOB (HOPM BpeMEHH PadounX JBHKEHHUH U ITPUEMOB).
Tem He MeHee ATO HarnpaBJIeHHE UMEET PsiJl HEJJOCTATKOB,
K KOTOPBIM CJIEAYeT OTHECTH TPYJOEMKOCTb IpOLEcca,
HEOOXOIMMOCTb BIIAJICHNS] CHCTEMaMH MUKPOJJIEMEHT-
HOTO HOPMHPOBAHMUS, 0053aTeITBFHYIO BUACO(DHUKCAIIHIO,
UCTIONB30BaHUE UJIEATBbHON TUIOMAAKU U JIP.

OnbITHO-OKCIIEPUMEHTAIbHAS TOCTAHOBKA Palno-
HaJIbHBIX OIlepanuii 3aKIF0YaeTcst B IPOBEPKE B ITPOH3-
BOJICTBEHHBIX YCIIOBHSIX OTHX ONEPALUii, yCTaHOBICHUN
HEOOXOIMMBIX JOTIOJHEHHUI MM N3MEHEHHUH B ITpOLecC.
[l BHEpEHUS B IPOM3BOACTBO BHOBB CIIPOEKTHPO-

% BazoBast cucTeMa MUKPOYJIEMEHTHBIX HOPMAaTHBOB BPEMEHH
(BCM-1) : MmeToguyecKkue ¥ HOpMaTUBHBIE MaTepuaibl. M. :
HWU tpyma. 1982. C. 2-5.
7 Ba3oBasi CHCTEMa MUKPOYJIEMEHTHBIX HOPMAaTHBOB BPEMEHH
(BCM-1) : MmeToquuecKkue 1 HOPMAaTHBHBIE MaTeprasbl. M. :
Dxonomuka, 1989. C. 129.
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Taéu. 1. JIocTrouHCTBa M HENOCTATKU (HOPM (PUKCALIMK TPYAOBBIX IPOLECCOB

Table. 1. Advantages and disadvantages of forms of recording labour processes

Dopma 3anmucu (pukcaun)
Record type (fixation)

JocrouncTsa
Advantages

Henocrarku
Disadvantages

®duxcupyercst cocTaB, BpeMs

®doroyuer
Photo accounting

U orepanui

1 IPOAOJDKUTEIIBHOCTh IPUEMOB

The composition, time and duration
of appointments and operations are

OTcyTCTByeT HanIsAIHOE IIPeJICTaBIeHUE TIpoLecca,
BO3MOJKHBI OLIMOKH B 3a1MCH HHQOpMAIHH,
CIIO)KHOCTh PAcHO3HABAHMS JaHHBIX

There is no visual representation of the process,
errors in recording information are possible,
difficulty in recognizing data

recorded.

DukcupyeTcst pacioyioKeHNe
doTocreMKa py P

00BEKTOB Tporecca
Photography

The location of process objects is fixed

OTCYTCTBYIOT JaHHBIE IO BPEMEHHU NTPOU3BOACTBA
pabor
No data on work completion time

3anuck MpOIOKUTEIFHOCTH
Buneocwemka (panee

KHHOCHEMKA) nportecca
Videography (fi ] . .
ﬁ]lmcigg)ap hy (formerly Recording process duration,

visualizing the process

BaHHBIX IPOLIECCOB Pa3padaThIBAINCh U IPHMCHSIINCH
pasyinyHbIe JOKYMEHTBHI W HaIJISAHBIC MOCOOHS —
TEXHOJOTHYECKNE KapThl, TUIIOBBIE MPOEKTHI pabo-
YHUX MECT, HHCTPYKLNH, TIJIAKaThl U JIp.

B nepron MaccoBOro BHEAPEHUS B IPOU3BOACTBO
MEPEJOBBIX METOJOB M MPHEMOB TPY/a C CEPEIUHBI
1950-x no Hagana 1990-x 1. akTUBHO pa3padaThIBAIICh
Y BHEJPSUINUCH KaPThI TPYIOBBIX IPOLIECCOB U HOPMOKOM-
IUICKTBl HHCTPYMEHTOB, IpeIHa3HauYCHHBIC [T 00ecIIe-
YEHMsI [TPOU3BOIUTEIICH pabOT MHCTPYMEHTOM M HaIJIsI -
HBIMHU TTOCOOHMSIMH TIO IIPOU3BOJICTBY padoOT.

PE3YJIBTATHBI HCCJIEJOBAHMUSA

CymecTByeT psii MpoOIEeMHBIX BOIIPOCOB IIPH Op-
TaHW3aLUN HOPMHUPOBAHUS HA MPOU3BOJCTBE B HACTO-
smiee Bpems (Tabia. 2), KOTOpble paHblle pelaiuch
C TIOMOIIIBIO YCTAHOBJICHUS CETH I[CHTPOB HOPMHUPO-
BaHMsA (paHee — HAyYHO-HCCIIE0BATEIBCKUE CTAHINN

npounecca, HalsIIHOC MPEACTABICHUE

CJI0)KHOCTB YCTaHOBKY alIaparypsbl, IPUCYTCTBYIOT
CKPBITBIC OT HAOIIOCHHS 30HBI, CIIOXKHOCTD
(bopMUpOBaHHS JTAHHBIX JUIS AHAIIM3

Difficulty in installing equipment, there are areas
hidden from observation, difficulty in generating
data for analysis

(HUC)) u nupeKTUBHBIMU YKa3aHUSMHU H MPUKA3aMH
pOQUIBHBIX MUHUCTEPCTB U BEZJOMCTB.

BBuIy CIO)XHOCTH OPraHU3aAIMK CETEBOH CTPYK-
TYpBI, TOOOHON paHee CYIIeCTBYIOIIEH, B COBpEMEH-
HBIX YCIIOBHSX C YYE€TOM Pa3BUTHSI CPEICTB aBTOMATH3a-
IIIH BO3MOKHO CO3/JaTh [IEHTPAIN30BAaHHYIO TUIOMIATKY
cOopa, aHaM3a U MOJISIUPOBAHHS JAHHBIX — CHUCTEM-
HYyI0 J1a00paTOpHI0 TEXHUYECKOTO HOPMHPOBAHUSI.
To, 4TO paHbBIIE PEIIaNOCh CETEBBIMH CTPYKTypaMu
U KOJJIGKTHBAMH CeHYac MOXKET OCYIIECTBIATHCS TEX-
HUYECKHUMH CPEICTBAMH U aJTOPUTMaMHU 00pabOTKH
naHHbIX. [Ipennaraercsa cosgaHue LIEHTPOB MOJEITH-
poBaHUs, aHAIW3a W anpoOanuu Mojenei paboynx
oTiepannil U MPOIECCOB s JII000H MPOM3BOICTBEH-
HOU cepsl, COCTOAMMUX U3 CHCHHUATH3UPOBAHHBIX
naboparopuii, TOCTOSTHHO AEHCTBYIOIINX IUIOMIAI0K
MPOU3BOJCTBEHHOTO HOPMHPOBAHUS (MOJTUTOHOB)
W MIPUMEHEHHsI COBPEMEHHBIX TEXHOJIOTHI (pUKcannn

Taou. 2. CoBpeMeHHbIC IPOOJIEMBI TPOBEICHUST HOPMATHBHBIX HAOIIOJICHUIT HA TPOU3BOJICTBE

Table. 2. Modern problems of conducting regulatory observations in production

OpraHu3anoHHbIe TPOOIEMBI
Organizational problems

CyObeKkTHBHBIE TIPOOTEMBI
Subjective problems

IOpuanaeckue npobieMsr
Legal problems

OTCyTCTBHE y 3aKa34HKa

(3asBHUTEINS) IEHCTBYIOINX OOBEKTOB

JUTSL TPOBE/ICHUST XPOHOMETPAXKHBIX
HaOMIOIEHNH C LEeNbI0 pa3padoTKu
pacueHOK. OCOOEHHO 3TO XapaKTEPHO

JUTSl HTHHOBAIIMOHHBIX MaTepHaIoB

U TEXHOJIOTUI

The customer (applicant) does not have

the ability to develop prices for existing
facilities to conduct time-lapse observations
for developing prices. This is especially true
for innovative materials and technologies
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VYBenmueHne TeXHOJIOTHIHOCTH

BeJIeT K YMEHBIICHHIO 3aTpar TPyAa,

YTO CIIOCOOCTBYET YMEHBIICHHIO

3apabOTHOM IJIaTHl U COOTBETCTBEHHO
BEJINYMHBI HAKJIAIHBIX PACXOIOB U CMETHOM
NIPUOBLIN, YTO B [IEJIOM IPHBOIUT

K YMEHBIIICHUIO CMETHOH CTOMMOCTH 00BEKTa
CTPOUTENBCTBA, YTO HETAaTHBHO CKA3bIBAETCS
Ha JKeJIAaHWH 3aKa34iKOB (3asBUTEINCH)

The increase in manufacturability leads to

a reduction in labour costs, which contributes
to a reduction in wages and, accordingly,

the amount of overhead costs and estimated
profit, which generally leads to a reduction

in the estimated cost of the construction
project, which negatively affects the desire of
customers (applicants)

He3aunTtepecoBaHHOCTh
MIPOM3BOAUTENCH PabOT
Lack of interest from work
producers
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OpraHu3anoHHbIEC TIPOOIEMbI
Organizational problems

CyOBbeKTHBHBIE TIPOOIEMBL
Subjective problems

IOpunnueckue mpodiemMp
Legal problems

CIIOXKHOCTB y4eTa IPH XPOHOMETPaXKHBIX
HaOJIFOICHASIX MEJIKHX MJIM TOTOYHBIX
omeparyii, Ha KOTOPEIX pabotHe, BHITOIHSIOIIIE
TaKye OIePaIH, He TOTOBEI OCTAHABIIMBATECS
U IPaBUIIBHON (prKCarmy paboT

The difficulty of accounting for time-

keeping observations of small or continuous
operations, in which the workers performing
these operations are not ready to stop to
record the work correctly

Hesxenanue 3aka3unka IOKa3bIBaTh
CTPOMUILIOIA/AKY 110 IPUYKUHE
HUMEIOIUX MECTO HapyILCHUI

10 TEXHHUKE OE30IIaCHOCTH, HapyIICHHI
OpraHM3alUY IUIOMAAKU, HAJIHIHNE

HI/I3KOKB2UII/I(1)I/IIII/Ip0BaHHOI‘O IepcoHalia u ap.

Reluctance of the customer to show

the construction site due to existing safety
violations, violations of site organization,
the presence of low-skilled personnel, etc.

Bos3ep oTBeTCTBEHHOCTH
Fear of responsibility

MHoronoro4Has OpraHu3aLys Tpysa,

TIpH KOTOPO# (PU3HIECKU HEBO3MOXKHO
MPABIIILHO 3a()MKCHPOBATh BCE HIOAHCHI
TEXHOJIOTHH, HAal[pUMep, CBEPJICHHE OTBEPCTHI,
PEe3Ky KOHCTPYKIIHMH, MOJITOTOBKY TEXHHIECKUX
PacTBOpoB H paboTy ¢ HUMH U JIp.
Multi-threaded organization of work, in
which it is physically impossible to record all

Henonnmanne HeoOXOUMOCTH TIPOBEICHHS
HaOroneHui

Lack of understanding of the need to conduct
observations

OTCyTCTBHE MaTEepUAILHOTO
CTUMYJTHPOBAHUS
MIPOBEICHUST HOPMATHUBHOM
paboTEI

Lack of financial incentives

the nuances of the technology correctly, for
example, drilling holes, cutting structures,
preparing technical solutions and working
with them, etc.

for regulatory work

OTCyTCTBUE PALIMOHAIILHO OPraHU30BAHHBIX
MPOIIECCOB PaboT
Lack of rationally organized work processes

U MOJICITUPOBAHUS PabOYHX MPOLECCOB, OCHAILCHHBIX
HEOOXOMMBIMH TEXHHUYECKUMH CPEACTBAMH (PUKCALIIN
CTPOUTENBHBIX MPOLECCOB U CIEHUATH3UPOBAHHBIM
nporpammHubIM obecnieuenuemM (I10) ans momenupo-
BaHHMS OTICIBHBIX ONEPALMi U MPOLECCOB, CIOKHBIX
WIN TPYAOEMKHX Ul HATYPHOT'O HaOJIOCHNSI.

KoHuenuus coBpeMEeHHOH CUCTEMbl HOPMUPOBa-
HUSI pacxojia PecypcoB B CTPOUTENBCTBE 3aKIHOUACTCs
B aJlaNTalliy BCEX BUIOB obecIiedeH s nporecca mpo-
SKTUPOBAHMS HOPM PAcXoja PeCypcoB JUIsl CO3AAHUS
TEXHOJOTMYECKOH JIMHUM aBTOMAaTH3UPOBAHHOTO TPO-
EKTUPOBAHUSI HOPM 3aTpar CTPOUTENBHBIX PECypcoB
(TPYHOBBIX, TEXHHYECKUX, MaTepHanbHbIX). Llenn, 3a-
Jlaun, a TAKXKe MPEATIoNaraeMble pe3ybTaTbl BHEAPEHHS
TaKoI CUCTEMbI HOPMUPOBaHHS IIPUBECHBI B Ta0I. 3.

TexHonoruueckast JMHUS TPOSKTUPOBAHUS 3aTpar
pecypcos (TJIII3p) — Hepa3phIBHAS IPOCKTHO-TEXHO-
JIoTHYecKast Mocie0BaTeIbHOCTh ((haza) o0paboTkn
JIAaHHBIX B IIpOLEcCe MPOSKTUPOBAHUSI 3aTPaT PECypcoB
C IPUMEHEHHUEM MPUKJIAJHBIX IPOrPaMM M BCIIOMOTa-
TENBHBIX CPEICTB ¢ 00SCIIeYeHNEM BO3ZMOKHOCTH KOH-
TPOJISt ¥ U3MEHEHUS TaHHBIX (pHc. 1).

Bosi3Hp BuieoduKcauy mpoiecca
Fear of video recording of the process

OtcyTcTBUE
3aKOHO/IaTEIbHOM

6a3bl B 00J1aCTH
l'lpOI/l3BOJICTBeHHOl"0
HOPMHPOBAHUSI [TPOIIECCOB
u BHC}lpeHl/lﬂ Hepe}lOBbIX
HOPM Tpyaa

Lack of a legislative
framework in the field of
industrial standardization
of processes and

the introduction of advanced
labour standards

AKTyanbHasi KOHIEIIUS HOPMHUPOBAHUS 3aTpar
TpyZa 1 pacxoyia pecypcoB COCTOUT B TOM, YTOOBI 3aMe-
HUTB MPOCKT CMETHOI'O HOpMAaTUBa HA aHUMHUPOBAHHYTO
MH()OPMALIMOHHYIO MOZENb MPOLlecca Ha OCHOBE TeX-
HOJIOTHH TIepeHoca cieHbl. OcHOBHas 3a/1a4a — mepe-
XOJ] K COBPEMEHHBIM MeTO/1aM HaOJIIoIeH s, (PUKCALIH
U IPOEKTUPOBAHUS TPYHAOBBIX MPOIECCOB C IENBIO MO-
BBIIICHHUS IPOU3BOAUTENBHOCTU TPyAa U GOPMUPOBa-
HUSI OTIBITHON 0a3bl TPYJOBBIX IIPHUEMOB ISl O0yUeHHS
COTPYJHHKOB.

B pesynbrare nocrpoenus TJIII3p peanusyer-
Csl IPUMMEHEHHE HOBCHIIMX TEXHOJOTHH cOopa u 00-
pabOTKM JNaHHBIX, OCHOBAaHHBIX Ha CHCTEMax 3axBa-
Ta ABUKEHUH U IEPEHOCA CLEHBI, B PE3yJbTaTe 4ero
He TpeOyeTcs MPOBOAMTH HECKOJIBKO 3aMEpOB, Tak
KaK I10Jly4aeMasi MOZIeJIb MOKET OBITh OTPEeJaKTHPOBa-
Ha W JOTIOJIHEHA B COOTBETCTBHH C ONITUMAJIBHBIM pac-
MOJOKEHUEM JIO[IEH, HHCTPYMEHTA, IPEIMETOB TPYy/a.

[Ipobnema durcanuy TEXHOJOIHYECKUX Olepa-
LU ¥ TIPOLIECCOB MOCPEICTBOM BHAE03aXBaTa U BOC-
MPON3BEACHNUE ABM)KEHUH C IIEJIBI0 MOCIETYIOIIEro
o0yueHHs1 paOOTHUKOB ObLJIa PEJMETOM M3Y4EHHS Ha-
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Taou. 3. Onucanue cOBpeMEHHOH CUCTEMbI HOPMUPOBAHUS PACX0/1a PECYPCOB B CTPOUTEILCTBE

Table. 3. Description of the modern system of rationing resource consumption in construction

KoMIoHeHTBI cCHCTEMBI
System components

Onucanue
Description

Llemn cucrembr .
The goals of the system .

*  VYckopeHue mporecca HOpMHUPOBAHHS PadOUNX OTepaIid;

. 00e3TMYMBaHNe HOPMATUBHBIX HAOIIOICHUH TEXHOIOIMYECKOTO MpoLecca;
*  obecrieueHre 0ObEKTHBHOCTH HOPMHPOBAHHS;

e XpaHeHMe OaHKa TaHHBIX TEXHOJIOTUH IPOU3BOJICTBA paboT;

*  THPaXHPOBAHHE TEXHOJOTHHU MPOU3BOACTBA PAbOT;

*  yYCKOpEHHE mpoliecca 00ydeHHs IprHeMaM Tpyaa (BHEAPSHUIO TEXHOIOTHH );
*  CO3/1aHHE OCHOBBI [UIsl POOOTH3AINH TIPOU3BOJICTBA;

TIOBBIIICHHE YPOBHS OE30MaCHOCTH TPy/a

Speeding up the process of rationing work operations;

*  depersonalization of regulatory observations of the technological process;

*  ensuring the objectivity of rationing;

»  storage of the data bank of work production technologies;

*  replication of work production technology;

»  acceleration of the learning process of labour techniques (technology implementation);
»  creating the basis for the robotization of production;

»  improving the level of occupational safety

3agaun CHCTEMBI .
Tasks of the system .

e process optimization

*  OnnomoMeHTHas (UKcanus mporecca B IU(POBOM BHE;

*  HCKIIOUCHHE JUCKPETHOCTH 3aMEpPOB 10 IIPOLECCy;

*  MHOTOKaHaJbHas (PUKCAUs JaHHEIX;

*  olecreueHne MOJICITIPOBAHNS BCEH CIICHBI (CHCTEMBI, IUIOMIAIKN);
ONITHMH3ALHS TIpoIiecca

Simultaneous recording of the process in digital form;

*  exclusion of discreteness of measurements in the process;

*  multi — channel data capture;

*  providing simulation of the entire scene (system, site);

IIpuHnuIEr padoTs! ¢ CxopocTb, aIalITUBHOCTh, MHOTOKaHAJILHOCTB, JI0CTaTOYHOCTD
Principles of operation *  Speed, adaptability, multi-channel, sufficiency

Mertopt paboThI . ®dukcarus, aHAJIN3, pacyeT, MOICITUPOBAHNE

Working methods »  Fixation, analysis, calculation, modelling

UHCTPYKLHUIA;

Pesynbrarel .
Results °

instructions;

YUHOHM OpraHu3anuu Tpyna, pazpadarsisaemoit B CCCP
B ceperune XX B. TpeboBasioch H3yuuTh paboyue JIBU-
JKeHHUs JTyUIINX TpeICTaBUTENeH mpojeTapuara, 4ro-
OBl B ITOCIIETYIONEM MAaCCOBO BHEAPUTD UX B MPAKTH-
YecKoe IPUMEHEHHEe Ha MTPOM3BOACTBE. DTa TeMaTHuka
paspabarsiBaniack B MockBe L[eHTpallbHBIM UHCTHTY-
toM Tpyna (LIUT) nox pykoBonctBom H.A. bepHireii-
Ha, OCHOBATEJIs HAyYHOTO HANPABICHNSI ONOMEXAHUKH,
B TOM 4HClie ¢ Pa3pabOTKON U MPUMEHEHHEM CPEZCTB
3axBara JBIKEHHH: MapKEePHBIX KOCTIOMOB M PaIiIHON
(ycKOpeHHOM) KHHOCHEMKH JJIsl HOCTPOSHHS M aHAJIN3a
UKJIOTpaMMBI IBIDKeHUH [ 13, 14].
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*  CHmxeHHe ce0ECTOMMOCTH NMPOLYKIUU UM YCIIyT;
s coszzaHue HU(POBBIX TEXHOJIOTMYECKUX KaPT;
*  COXpaHEHHE MOJYy4YEHHBIX 3HAHUH U OIBITAa PabOTHI — CO3/IaHUE BUPTYAJIbHBIX

*  CO3[aHHME BHYTPEHHEH IKCIEPTHON CPEe/bl MPEANIPUATUI 110 IPUMEHEHUIO

U THPQKUPOBAHUIO HHCTPYMEHTOB OEpexIIMBOIO IPOU3BO/ICTBA;

CO3/1aHMeE €AMHOTO CTaHAAPTa CUCTEMBI IPOM3BOJCTBEHHOTO HOPMUPOBAHUS
Reduction of the cost of products or services;

»  creation of digital technological maps;

*  preservation of acquired knowledge and work experience — creation of virtual

«  creation of an internal expert environment of enterprises for the application and
replication of lean production tools;
«  creation of a single standard for the production rationing system

3axBar ABWKEeHUs (aHIIL. motion capture) — 3To Me-
TOJ aHUMAIMX MIePCOHaKel N 00BEKTOB, IPH KOTOPOM
AQHMMAINs CO3JacTCsl He BPYUYHYIO, a ITyTeM Onn(poB-
KU (BU/I€03AIUCH C TIOMOIIBIO CIIEIIMANIBHBIX TaTYNKOB)
JIBIDKCHHUH PeasibHOTO 00beKTa (IPEKIIC BCEro, YeaoBe-
Ka) ¥ MOCIIEYIOMIETo IIepeHoca UX Ha TPEXMEPHYIO MO-
nenb. Mozienb CIieHbl pelakTupyeMa B OTIIMYHE OT BUJIE-
o3anucH. Takast MOJIeNb O3BOJISIET PELIaTh 3aJa4u:

* OIpeieNIeHHs CIIOKHOCTH padoT;

* ydera (paKTOpOB BIMSHHUS;

* aHanm3a rpaduka (IUKIOTPaMMBI) IBIKCHHN
JacTel Tena;
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LMPPOBBLIX TEXHOAOT MU B CTPOUTEALCTBE

JTAaHUE BHYTPEHHEH HKCIEPTHOM Cpelbl MpeampHsITHIA

Mo MPUMEHCHUIO U TUPAXKUPOBAHUIO MHCTPYMCECHTOB

6Cpe)KJ'II/IBOFO IpOU3BOACTBA.

C navana 2010-X IT. MPOUCXOMUT TUHAMUYHOE Pa3-
BUTHE CUCTEM 3aXBara JBW)KEHUIN. YCKOpPEHHOE pa3BUTHE
NoJOOHKIX crcTeM ocytectsisercs ¢ 2017 r., korna Obum
0TpabOTaHbI ATOPUTMBI 00PAOOTKH TAaHHBIX M YCTPAHCHBI

OCHOBHBIC ITOMEXHU JAaTYHUKOB. OcHoBHOE HaITpaBJICHUE —

aHaJIN3 H)PTOHOMHUKH PaOOUHNX MECT, MEIUIINHA, CIIOPT, OX-

paHHBIe cucTeMBl, podoToTexHuka [15, 16].

B Hacrosiiee BpeMsi CYLIECTBYIOT CIEIyHOIIUe

, 0e3-

BHUABI CUCTEM 3axXBaTa ABWIXCHUHN: MapKECPHBIC

BecTHuk MICY - ISSN 1997-0935 (Print) ISSN 2304-6600 (Online) « Tom 19. Beinyck 8, 2024
Vestnik MGSU - Monthly Journal on Construction and Architecture « Volume 19. Issue 8, 2024

1379

¢ COXpaHEHHUA U ONITUMHU3AIUN TEXHOJIOTHUU IIPO-

H3BOJICTBA PabOT;
* (dopmupoBanus 6a3sl MUKPO3JIEMEHTHOTO HOP-

MHPOBaHHS;
* IPUMEHEHUS NCKyCCTBeHHOTO nHTe/ekTa (M)

JUIsl ONTHMH3ALUKN PAdOUUX IPHEMOB.
K pesynbraTam npu co3gaHUM TEXHOJIOTHYECKON
JIMHUY aBTOMAaTU3UPOBAHHOIO IIPOEKTUPOBAHUS 3aTPaT

* ONTHMH3ALUH [TPOU3BOJICTBEHHBIX ITPOIIECCOB;
CTPOUTENBHBIX PECYPCOB CIIEITYET TAKIKE OTHECTH CO3-

* (uKcalMy HABBIKOB KOHKPETHBIX PA00OUUX;

* HOPMHPOBAHUsI PACXOJa PECYPCOB;
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Puc. 1. Konuenius co3ganust TEXHOJIOIMYECKOM JIMHUM aBTOMaTH3UPOBAHHOTO IPOEKTUPOBAHMUS 3aTPaT CTPOUTEIIBHBIX PECYPCOB

MAapKEPHBIC, ONTUYICCKNUEC, MATHUTHBIC, MEXaHUYCCKUC,

FI/IpOCKOHI/I‘IGCKI/IC/I/IHepL[I/IaJ'[I)HI)Ie.
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Puc. 2. Cxema pa3MmelieHus JaT9uKoB U npumep pabotsl cucremsl Perception Neuron®?

Fig. 2. The layout of the sensors and an example of the Perception Neuron system®°®

Kaxnaslit ceHcOp — aBTOHOMHBII MOPTAaTUBHBIN
pruOOp, KOTOPHIIT BKITFOYAET B ce0sI TPU BHIA MIPOCTPaH-
CTBEHHBIX JATYMKOB JIBIKEHNS (aKCEIepOMET]P, THPOCKOIT
1 MarHutromerp). JlaTd4uky NOo3BOJISIIOT PErUCTPUPOBATh
pas3yndHbIe TapaMeTphl IBIDKCHUS (KHHEMaTHYeCKue,
BpPEMCEHHEIC, MTPOCTPAHCTBEHHBIE, KOMOWHUPOBAHHEIC)
B JIFOOBIX cerMeHTax Tena uenoneka. IMU obecrieunBaror
BO3MOKHOCTb [IEPEHOCA B BUPTYAJIBHYIO CPE/Ty IBHKCHHUI
yenoBeka (YKUBOTHBIX ), IIPEIMETOB B IIPOCTPAHCTBE, pabo-
YHX OPTaHOB MAIITMH I MEXaHU3MOB.

MHepruaibHbI KOCTIOM 3aXBaTa JBIKEHHN (mo-cap
Suit) — 3TO HOCHMOE YCTPOWCTBO, KOTOPOE 3aITMChIBAET
JIBYDKEHIS TeJIa TT0JIB30BareIsl. VICTionb3yst MUHHATIOpHBIC
IMU-nmaTunky, MO;KHO C BEICOKOM TOYHOCTBIO CUHUTHIBATE
TIOJIOKEHNE KaXKTOW TOUKH Ha TeJie YenoBeka (puc. 2).

WHepuuanbHbIil KOCTIOM 3aXBara JIBH)KEHUH CITy-
JKHUT eIMHOH miaTdopMoil 111 co3aaHns pasHOOOpa3HbIX
©CTECTBCHHBIX HHTEP(EHCOB TI0 IPUYNHE MOIYIIEHOCTH

8 URL: https://noitom.com/
? URL: https://neuronmocap.com/

cucremsl. [loyyast Bech 00beM JTaHHBIX, BO3MOYKHO BBI-
SIBIISITH 3aBHCHMOCTH OT/IE/IBHO Ha KXK/IOH PyKe MM HOTe,
3aBUCUMOCTH MEXKIY JPYT APYTOM HIIM BO BCEM «KapKa-
ce» Tena Jenoseka B neaom'® ' [15, 16].

K mocTomHCcTBaM MPUMEHEHHS TAKOTO KOCTIOMaA
OTHOCSTCS JICTKOCTh MPUMEHCHHSI, MOOMJILHOCTb, OT-
CyTCTBI/Ie CTCCHCHHOCTHU IlBH)KeHHﬁ, Hepe,uaqa JBUXKEC-
HUS B mIpocTpaHcTBe. OIHAKO MPH €r0 UCIOIB30BaHIH
BO3HHKAET BO3/ICHCTBHE MATHUTHBIX IOJICH, YTO CIIeIyeT
OTHECTH K Henocrarkam. Haubosee uzBectHbiMu (up-
MaMU-TIPOU3BOAUTEISIMI HHEPIIHATBHBIX CUCTEM (KO-
CTIOMOB) 3aXBaTa JIBIDKESHHH siBIIsToTCst Noitom, Xsens,
Rokoko, Manus. ITocieoBareisHOCTh ASHCTBHI B IPO-
I[ECCe 3aMUCH ABHKCHUI TIPUBEICHA B Ta0I. 4.

10 Kommiekc buomexanuka // Neurocor. URL: https://
neurocor.ru/products/sport/biomexanika-biokinekt

' 0630p Bo3MokHOCTE# Perception Neuron. 2016. URL: https:/
spark.ru/startup/finch-vr/blog/14996/0bzor-vozmozhnostej-
perception-neuron

Taou. 4. [TociienoBaTeIbHOCTD U MIPOIOKUTEIBHOCTD ACHCTBUI B IpoLiecce 3aucu

Table. 4. The sequence and duration of labour actions during the recording process

Hanmenosanue npouecca
Process name

TIpoaomKUTEIBHOCTD BBINOIHEHHUS
Execution duration

IIpumeuanue
Note

Hanesanue xocTioma

WIN KPEIUICHUE 1aTYHKOB 10-15 mun
Putting on a suit or attaching 10-15 min
sensors

[oaxroueHue KocToMa 1 MuH
Connecting the suit 1 min
Kanubposka gaTunkoB 30c¢
Sensor calibration 30s

Hauaio 3anmucu
Start recording

the computer

3amHCch MOJKET TIPOU3BOUTHCS
JUTUTENIBHOE BPEMsI, 3aBUCUT

OT MOIIIHOCTH KOMITBIOTEpA
Recording can take a long time,
depending on the power of

3anucH pazInYHBIX ONepaIit MPOU3BOAATCS
MoCcIeI0BaTeNbHO. BO3MOXKHOCTD
TIO/IKJTFOUCHHST HECKOJIBKNX KOCTIOMOB
(cucTeM) OTHOBPEMEHHO

Records of various transactions are made
sequentially. Ability to connect several suits
(systems) simultaneously

OKOHYaHHE 3aIHCH ot oobema 1040 ¢

End of recording

of 1040 s

COXpaHCHI/Ie JAHHBIX B 3aBUCUMOCTHU

Saving data depending on the volume
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OtH ycTpoiicTBa B coBokynHocTH ¢ [1O mo3Bomns-
10T TIOJTy4aTh MOJHYIO (QyHKIIHOHAIBHYIO HH(OPMALIHIO
B BHJIE rpaduuecKkoro ordera. TexXHoIorus 3axsara JBU-
JKEHUH, ocHOBaHHas Ha npuMeHenun IMU-paruukos,
MO3BOJISICT MCCIEAOBATENSAM IONydaTh JaHHBIC AMC-
TAaHIMOHHO, IMPOU3BOIUTH M3MEPEHMs IpH padore
Ha BBICOTE, B YCIOBHSX OTPAHHYEHHOTO MPOCTPAHCTBA
WJIN B OIIACHBIX YCJIOBHUSIX TPY/a, 3HAUUTEIBHO YITydIIas
HPrOHOMHYECKHI aHajIu3 pabovero Mecra v, B 4aCTHO-
CTH, OLICHKY TsbKecTH Tpyaa'? [17, 18].

JlocToMHCTBA U HEAOCTATKU TEXHOJOTHH 3aXBaTa
JIBIOKCHHUW JUISL 3a7a9 TEXHHYECKOTO HOPMHUPOBAHUS
MIPUBEACHBI B TaOII. 5.

Takoli moaxon moMoraeTr pacuImpuTs cepy NnpH-
MEHEHHs TEXHOJIOTHH 3axBaTa JABI)KCHHH CO CTalu-
OHAPHBIX MOATOTOBIEHHBIX MECT C BUACOKAMEpaMHU

12 Cucrema Perception Neuron cziestaer riporiecc motion capture
HamHoro npome u gemesne. URL: https://overclockers.ru/
blog/letsplay/show/85009/sistema-perception-neuron-sdelaet-
process-motion-capture-namnogo-prosche-i-deshevle

K 3aXBaTy JBHYKEHUH KOHKPETHBIX JFOACH 0e3 TIPUBS3KH
K X MECTOIONIOKEHHUI0. Tak e 3T0 MO3BOJIIET CHU3UTh
XpaHUMBIH TTOTOK HH(POPMAITNH, TaK KaK omH(pOBKa
KapKaca JBHKCHUS ITPOU3BOJUTCS JAaTYNKAMH Ha Me-
cTax 0e3 reperayy BUACOIOTOKA.

JBrmxeHne KakJ0To JaT4hKa B IIPOCTPAHCTBE
(ukcupyeTcst OTAEIBHO MYTEM 3aIUCH €T0 YIIOBBIX
nepemMerieHui B mpoctpancTse. C MOMOIIBIO TaTYHKOB
MPOU3BOAUTCS (HOPMHUPOBAHIE KHHEMATHIECKON CXEMbI
(Momenun) U onpeneeHue rpaguKOB ABHIKCHUS DIIEMCH-
TOB TeJa yenoBeka. Kakplil JaTunK NpUBsA3aH K dJie-
MEHTY Teja 4eloBeka. J[BIKeHne JaTaruKa MpecTaB-
nsercs rpadpukoM (B rpaduueckoit popme). [paduk
MOJITaeTCsl PEaKTUPOBAHHIO, CIIIAKMBAHUIO BEPIIMH
(3KCTpEMyMOB), YTO Ja€T BO3MOKHOCTH yOHPATh CIIOH-
TaHHbIE JIBHYKCHUS, HETOYHOCTH 3aMepoB (apTedakThl)
WJIN JIUIITHUC I[eﬁCTBPISI.

B mpormecce 3amucu IBMKCHUN uyeigoBeka (op-
MHUpyeTcsl TpexMepHas (IPOCTPaHCTBEHHAs) MOAECIb
MEPEMEIEHHs] TeJla YeJI0BEKa B MPOCTPAHCTBE (B OT-
JMYHME OT BUAEO3AMNCH JaHHAS MOJEIb ITOIAeTCsl pe-

Taba. 5. I[OCTOI/IHCTB& 1 HEAOCTATKU NPUMEHECHU NHEPIHUAJIbHBIX KOCTIOMOB 3aXBaTa I[BI/DKCHI/IIjI

Table. 5. Advantages and disadvantages of using inertial motion capture suits

JlocTonHCTBa
Advantages

Henocrarku
Disadvantages

OmnepaTuBHBINA XPOHOMETPAXK M pa30UBKa (UKCAKHBIX TOUSK

Operational timing and breakdown of fixing points

PecypcoeMKo B OTHOLIEHUH KOMITBIOTEPHBIX MOIIHOCTEN
U 00beMa XpaHEeHHs JaHHBIX

Resource-intensive in terms of computer power and data
storage capacity

B03MOXHOCTB CKIIEHKH TBMKEHUI
Possibility of stitching movements

TpeOyeT 0CBOCHUS CIICIUANACTAMU-Pa3pabOTINKaMHU
Requires mastering by specialist developers

Bo3MoXHOCT MPUMEHEHHS MAKPO3IEMEHTHOTO HOPMHUPOBAHHS

Possibility of using microelement rationing

TpeOyroTcst JaTYNKH € SIMEKTPOMATHUTHOM 3aIUTOMH
Requires sensors with electromagnetic protection

JlocTaTo4HOCTH NPOBEICHUS (PUKCALMH OHOTO Ipoliecca
C MoclieyoLel ONTUMU3aluei JaHHbIX

Sufficiency of recording one process with subsequent data
optimization

OTHOCHUTEJILHO 10pOro, TpedyeTcs CrelualbHOe
o0OopynoBaHue
Relatively expensive, requires special equipment

IIpocTpancTBeHHAsT MOZEINB JIBIKSHHUN
Spatial movement pattern

PenaktupoBanue ABMKEHUHM U UX ONTUMM3ALIUSL
Editing and optimizing movements

MozenpoBaHue HHCTPYMEHTOB U IPEAMETOB TPy
Modelling of tools and work items

AHanu3 OMOMEXaHUKH JIBUKEHUI
Analysis of biomechanics of movements

Vuyer aHTPOIOMETPUYECKUX MTApaMETPOB UCIIONIHUTENEH paboT
Accounting for anthropometric parameters of work performers

Odukcanys U aHAIU3 OHOPUTMOB U (PU3UIECKOTO COCTOSTHYS
HMCIIOJIHUTENIEH

Recording and analysis of biorhythms and physical condition of

performers

Co3nanye BUPTYaIbHBIX HHCTPYKIHI
Creating virtual instructions

MHoroBapuaHTHas popadoTKa rpouecca
Multivariate process development

Co3nanue 0a3bl JaHHBIX A1 00ecedeHus] pOOOTH3NPOBAHHOTO

MPOU3BOJICTBA
Creation of a database to support robotic production
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LMPPOBbLIX TEXHONOTUI B CTPOMTENLCTBE

JTAKTHPOBAHUIO BO BPEMEHH U MPOCTpaHCTBe). B momy-
YEHHYIO MOJICJIb B 3aBUCUMOCTH OT (PUKCAKHBIX TOUCK
BO3MOXXHO HOOABJICHUE MPEIMETOB M CPEACTB Tpyla
B TIPUBS3KE K AIIEMEHTAM TeJla YelIOBeKa 110 BPEMEHH,
a TaKKe MOYKHO IIPOM3BOAUTE CKIICHKY HECKOJIBKUX pa-
HEe 3aIMCaHHBIX TPUEMOB TPy YIS ITOJTyYCHUS TI0J-
HOILIEHHOH paboueii oneparmu (puc. 3).

dopmar (GaisioB ABMKEHHS U KECTOB CETOJIHS I1IH-
POKO HCTIONB3YEeTCs BO MHOTHX HPHIIOKEHHSX, KOTOPbIE
paboTarOT C CHIHAJIaMU JIBH)KCHUS M J)KECTOB. JTO Kaca-
eTCsl TaKUX 00JIacTe, Kak 3aXBaT JIBMYKCHUS, aHUMAIHS
TIepCOHAXEH, aHAJIH3 KeCTOB, OMOMeXaHHKa, HHTepdeii-
CBI My3BIKQJIBHBIX KECTOB, BUPTyalbHast XUPYPrusd. OTH
(hopMarThI SBIISFOTCS HU3KOYPOBHEBBIMU ()OpPMATaMHu, T.€.
(hopmaramu, ONI3KIMHU K CUTHAITY, IPOU3BOAUMOMY CH-
creMmoii 3axBata: XML, BVH, ASK/SDL, MNM, MVNX,
RAW, AOA, ASF/AMC, BRD, GRC, HTR u GTR, FBX.

OO0cyxasi BOMPOC MOJCIUPOBAHUS JIBHIKCHUI
YeII0BeKa, HEOOXOIUMO POBECTH YETKYIO auddepeH-
[IAAIII0 MEKTY TOHATUAMH O PACUCTHBIX MOJICIISIX
aHaJln3a U MOJIENSX CUHTE3a JIBM)KCHUH U MPUEMOB.
[lepcriekTHBHOE pacIHIMpPEHHE BO3MOXHOCTEH 1udpo-
BBIX (KOMIIBIOTEPHBIX) TEXHOJIOTHIA TTO3BOJISET HA OC-
HOBE MaTeMAaTU4YE€CKUX MOJEIEeNH CUHTE3a IBHKEHUN
KOHCTPYHPOBATh TEXHUKY pab04YMX MPUEMOB U Olepa-
LU ¢ 3apaHee 3aJlaHHbIMU CBOMCTBaMH. B mporecce
BEITIOJTHEHUSI pa00YrX MPHUEMOB U3MEHSIETCS OHoMexa-
HHUYECKOE COCTOSHIE OITOPHO-IBUTATEIIFHOTO ammapara
Tena yenoBeka. J[Jis KomuuecTBEHHOM OIEHKH dTUX M3-
MCHEHUI HCIOJIB3YIOT OMOMEXaHUYECKUE XapaKTePH-
CTUKH JIBYDKCHUH, 3aKITIOUAIONINECS B IBYX OOJBIITUX
TpyINIax ToKa3zaTelel NBMKCHUSA: KHHEeMaTHUeCKHe
n auHaMmudeckune. KumHeMatuueckue XapakTepuCTH-
KM OIMHUCBHIBAIOT M'EOMETPUYCCKHUI PUCYHOK JIEHCTBHIA
B IIPOCTPAHCTBE M BPEMCHH, OCHOBBIBAsICH HA KOTOPOM
OCYIIECTBISAIOT KHHEMATHICCKUI aHAN3 TEXHUKU pa-

00UMX BIKEHUH, COCTOSIIIIUI B OTTPEAEITICHIH TTOJIOKE-
HUI1 3BEHBEB TEJIa YeJIOBEKa B MPOIIECCE BHIMOIHEHHUS
IBIDKCHUH, BKIIFOYAsk ONpe/eIeHHbIe TPAeKTOPUH OT-
JIETTBHBIX TOYEK Tella, CKOPOCTEll M yCKOPEHH 3BEHHEB
TeJla ¥ ero OTJENbHBIX TOUEK, BPEMEHH MPOBEACHHS OT-
JeTbHBIX (Da3 U BCeX ABMKEHUH HIIH IIPUEMOB B IIEJIOM.
Ho xmHemarndecknii aHain3 HE OOBSCHSICT MPUIHH
BO3HUKHOBECHHS U U3MEHEHUH JBWKCHHHU, JUJISL 3TOTO
MIPOM3BOANTCS TMHAMHYECKHH aHaJIU3 TEXHHKH JIBU-
JKEHUH C y4eTOM BHENTHHX (DakTOpoB, KOTOPBIH 3a-
KITIOUAETCsl B OTPEACICHUH CHUIIOBBIX, HHEPIIMOHHBIX
1 DHEPIreTHYECKUX XapaKTePHCTHKAaX PabOYUX IPHEMOB
¢ 00BsICHEHHEM TIPUYNH BO3HHUKHOBEHUSI 1 U3MEHEHHI
nerokeHuit® [13, 19-25]. Tloatomy, moMuMo HUKCAHH
pabouux percTBUi, coBpeMeHHas (Gopma Ppukcanuu
HaOII0aeMoro npolecca JOJDKHA IpelycMaTpHBaTh
TaK)Ke aBTOMATHUYECKYIO (DUKCAIMIO BCEX JOCTYIHBIX
(hakTOpOB BiIMSHUS Ha pabo4Mil TIpoLece, IPEXKIe Bee-
r0, Ha TPYA HEIOCPEACTBEHHBIX UCIIOJHHUTENEH Mpo-
necca. Taxoi moaxos moapaszymeBaeT HEOOXOAUMOCTh
(ukcanuy ncuxoGpu3nONOrnueckux HakTopoB BIUSHUS
Ha TPyX JIIOIEH, 9To TpedyeT OmnpenesIeHHOTO MOIX0-
Ja K knaccudukannu Gyskunit tpyna. Ipennaraercs
cienyromas QyHKIHOHaIbHAs KiaccuuKaius Tpyaa
JUISL €r0 HOPMHPOBAHUS C MTO3HIMH MHOTO(AKTOPHOTO
aHaJIM3a IPU MOAEINPOBAHUH, TIPHBEICHHAS B Ta0. 0.

Tonbko npu Takoi Kiaccuduranuu Tpymaa [26—28]
1 C IPIMEHEHHEM COBPEMEHHBIX TEXHHYECKHX CPEICTB
(huKcauu MPOIECCOB BO3ZMOXKHO JOOUTHCS TOIyde-
HUSI MOZIEJIN, MAKCUMaJIbHO WJEHTHYHOW peajbHOMY
TpyAOBOMY Tipolieccy (udpoBoii [BoitHKK). B porec-
ce 00pabOTKH CIIEHBI, TOTYYECHHOH C TOMOIIBIO TEXHO-

13 Pa3paboTaHo JeIIeBOe yCTPOHCTBO IS H3YUYEHHST MO3TO-
Boii aktuBHOCTH // TACC. 2022. URL: https://nauka.tass.ru/
nauka/13469495

Puc. 3. [Ipumep aHIMAIIMOHHOM CIIEHBI, BEITONHEHHON B Blender

Fig. 3. An example of an animated scene made in Blender
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Tabu. 6 OyHkuroHaNbHas KIacCUpUKaLUs TPyIa

Table. 6. Functional classification of labour

BecTHuk MICY - ISSN 1997-0935 (Print) ISSN 2304-6600 (Online) * Tom 19. Beinyck 8, 2024
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Bun tpyna Onucanue Tun puxcanyuu
Type of labour Description Fixation type
Tpyn, cBS3aHHBINA C U3MEHEHUEM
dotoyuer, poTodukcarys, BuaeohUKCaINs, 3aXBaT
. . TIOJIOKEHHMS TeJIa YeIoBeKa o
JlelicTBUTEIIBbHBIN . . JIBIDKEHHH, IEPEHOC CLIEHBI
. B mpoctpancTBe Labour associated with . . . .
Valid . . Photo recording, photo recording, video recording,
changing the position of the human body . .
. motion capture, scene transfer
in space
Tpyn, cBA3aHHBII C MBICTUTEIIBHBIM
. MPOLIECCOM LEHTPAIbHON HEPBHON .
MBbICTUTENbHBIH OunextposHiedanorpaMma MO3roBOil akTHBHOCTH
Thoughtful CHCTEMDI Electroencephalogram of brain activit
& Labour associated with the thinking phalog : Y
process of the central nervous system
Tpyn, cBs3aHHBIN ¢ nepepaueit
BepbanbHbrit HH(OPMAIIIH TOCPEICTBOM pedn 3anuchk paboynx NeperoBopoB
Verbal Work related to the transmission of Recording work negotiations

information through speech

3anuch JaHHBIX C JJATYUKOB: IIIYM, OCBEIIEHHOCTS,
Tpya, cBs3aHHBII C BOCIIPUSITHEM OKpY’Karoliasl TeMIeparypa, BIaKHOCTb,
OpraHoOB YyBCTB 4eJIOBEKa (B MEPBYIO 3arpsi3HEHHOCTh BO3/yXa, a TAKXKE C HOCHMBIX
. o4epeib, 3peHHUE U CITyX) Pa3IHIHbIX JIaTYMKOB: CEPJCUHBII PUTM, aBJICHHE, TEMIepaTypa

TepterpHbIii pestb, 3peHi yX) p P PHTM, , paryp
Percentual pasapakurenei Tella, TOHYC, OTeps KaJoOpUi U T.JI.

p Work associated with the perception of Recording data from sensors: noise, light, ambient
human sensory organs (primarily vision |temperature, humidity, air pollution, as well as
and hearing) of various stimuli from wearable sensors: heart rate, pressure, body

temperature, tone, calorie loss, etc.

JIOTHH IIEpeHOca CIIEHBI IPH YeJI0BEKO-MAIINHHOM B3a-
UMOJCHCTBUH, IO, TpuHUMalomiee pemeHus (JIIIP),
pemaeT 3aa4dy MOCTPOEHUS ONTHMAaIbHOTO MpoIecca
Ha OCHOBE MMEIOIIEHCS 3alliCU HEKOETO peaabHOTo
IpoIiecca, a TaKKe ¢ MOMOIIbI0O OaHKa TaHHBIX BCIIO-
MOTAaTeIBHBIX MOJIENIeH U CIPaBOYHONW WH(OPMALIAH.
TpeOyercst U3MEHEHHE METOA0JIOTUH HOPMUPOBAHMS.
HoBas meTom0o0rusi HOpMUPOBAHUS TPYILOBBIX IIPO-

IeccoB Oaszmpyercs He Ha 00pabOTKe W yCpeIHEHUU
CTaTUCTUYECKUX JAHHBIX, @ HA MOACIHPOBAHNH U IKC-
[IEPTHOM IPUHATUY pelieHui. Takxke npeanaraercs us-
MEHEHHE MOAX0/1a K XpaHeHHI0 HH(popManuu mo pado-
YHMM [IPUEMaM, OTIEPaIHAM, IPOLECcaM TaKKMM 00pa3om,
4TOOBI MPECTABIAIOCH BO3MOKHBIM C(HOPMHUPOBATH
CTPYKTYpY JaHHBIX IU(PPOBOI TEXHOIOTHIECKON KapThI
paboueii onepanuu wiH nporecca (tadm. 7).

Taoua. 7. [IpuMepHas CTpyKTypa JaHHBIX HUPPOBOI TEXHOIOTHUYECKOHN KapThl pabodeil onepaliy Wik mpolecca

Table. 7. Approximate data structure of a digital flow sheet for a work operation or process

Kareropus Tum 1aHHBIX U UX OIHCaHHUE
Category Data type and description

Pabora (oneparws, mporecc) (BUI, HANMEHOBAHHE)
Work (operation, process) (type, name)
[ponykuus (Bua, HaMMeHOBaHUE (pe3ylbTaT), TpeOOBaHHS K Ka4€CTBY, TOITYCKN))
Products (type, name (result), quality requirements, tolerances))
Pabotsl mpeamecTByomye (epedeHb, CTeNeHb TOTOBHOCTH, TPEOOBAHUS K KaueCTBY (IOMYCKH))
Previous works (list, degree of readiness, quality requirements (tolerances))

OGbeKT Pabors! commyTcTByIONHE (IIepeueHb, TPeOOBaHMsI K Ka4eCTBY (IOIYCKH))

Object Related works (list, quality requirements (tolerances))
Paborts! nmocienyromue (epedeHs, TpeOoBaHUS K Ka9eCTBY (JOITyCKHM))
Subsequent works (list, quality requirements (tolerances)
VYenosus mpon3BozcTBa paboT (paioH, aapec, Ce30H, BpeMs CyTOK, YPOBEHb €CTECTBEHHOTO OCBEIICHHS,
TeMIeparypa BO3/yXa, BIAKHOCTb, arMOc(epHOE IaBlIeHHE, CHla BETPA, OCAKH, IIYM, 3arpI3HEHHOCTD
BO3JlyXa, MHCOJIALUS U JIp.)
Conditions of work (region, address, season, time of day, level of natural light, air temperature, humidity,
atmospheric pressure, wind force, precipitation, noise, air pollution, insolation, etc.)

Pecvient XapaKkTepuCTHKa UCIOMHHUTEIeH (KOJIMIeCcTBO, BO3PACT, YPOBEHb 00pa30BaHMs, KBATH(HIKAIIHS,

P (u3nUecKoe COCTOSIHUE U JIp.)

Resources o . . . . .

Characteristics of performers (number, age, level of education, qualifications, physical condition, etc.)
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Kareropust Tun gaHHBIX U WX OMHCAaHHE
Category Data type and description

BesomacHocTs pon3BoCTBa padoT (0AeXk /A, CPEACTBA HHAUBHYaILHON 3aIIUTHI, CTPAaXOBOYHBIC
MIPUCTIOCOOICHHS ¥ JIP.)
Work safety (clothing, personal protective equipment, safety devices, etc.)
WHcTpyMeHT, MHBeHTaph (TIepedeHb, ONMCAaHUEe COCTOSIHUS U JIp.)
Tools, inventory (list, description of condition, etc.)
[Mpucnocobnenus (epedeHb, ONUCAHUE COCTOSHUS U JP.)
Devices (list, description of condition, etc.)
MaruHbl 1 MEXaHU3MBI (TIepedeHb, TEXHUIECKIE XapaKTEPHUCTUKHI, MOATBEPHKIAIOIINE TOKYMEHTEHI

Pecypest (nacnnga u 1ip.), CTereHb rOTOBHOCTH K pabote)) o .

Resources Machines and mechanisms (list, technical characteristics, supporting documents (passports, etc.), degree
of readiness for work))
Marepuaisl, n3enust 1 KOHCTPYKIUH (TIepedeHb, TEXHUIECKUE XapaKTePUCTHKH, TOATBEPIKAAIOIIIE
JOKyMEHTHI (TTacopTa, CepTHU(UKATHI U JIp.), TOKa3aTelb NOTPEOHOCTH B pecypce (HOPMaTUBHBIH,
MIPOEKTHBIN | Ap.))
Materials, products and structures (list, technical specifications, supporting documents (passports,
certificates, etc.), resource requirement indicator (normative, design, etc.))
Ob6opynoBanue (epedeHb, TCXHUIECKIE XapaKTePHCTHKH, MOITBEPK/IAIONINE JOKYMEHTEHI (T1acropra,
cepTU(HKATHI H JIp.))
Equipment list (technical specifications, supporting documents (passports, certificates, etc.))
JlaHHBIe 3amHcH mporecca (BUIeO(pHKCANsT; 3alUCh CIICHEI, IIEPErOBOPOB, MO3TOBOH aKTHBHOCTH;
(I3HOIOTHUEeCKHE MTOKA3aTeIH HCIOIHHUTENeH (CepIeIHBII PUTM, TaBJIeHHE, TOHYC, ITOTepst
KaJIOPHH U JIp.); KOHTPOJIb BBHITIOJTHEHHSI TEXHOJIOTHYECKOH aKTHUBHOCTH; PEXUM Tpy/a (depesoBaHne
paboTHI U perIaMeHTUPYIOIINX MTEPEPHIBOB); BPEMsI KCILTyaTallii MAIIHH i MEXaHU3MOB; JaHHEIE
0 pacxojie MaTepUaIIbHEIX PECYPCOB H 000PYI0BAHUS

Tpouece Process recording data (video recording; recording of a scene, negotiations, brain activity; physiological

Process S rang ] & ) g } » e . » Ot Ys Py g
indicators of performers (heart rate, pressure, tone, calorie loss, etc.); control of technological
performance; labour mode (alternating work and regulatory breaks); operating time of machines and
mechanisms; data on the consumption of material resources and equipment
Mogens npouecca
Process model

3JAKJIIOYEHUE U OBCYXJIEHHUE

OO6nacTh CTPOUTEIHHOTO AHMMAIMOHHOI'O MO-
JeNUpoBaHusa 0003HAYCHA NOCTATOYHO IJIUTEIbHBIH
MEPHO/I BPEMEHH, HO €Ille HE PacKpbiTa B KayecTBE
MHCTPYMEHTA HOPMHPOBAHHS U BHEAPEHUS TEXHOJIOTU-
4yeckux nporeccoB. CTpOUTENbHOE aHUMAIIMOHHOE MO-
JIeNHPOBAHHE — OTO CO3AaHHE HOPMAJIN30BaHHOM
nHGOPMALMOHHON JAMHAMUYECKOH MOJIEIH CO BCEMHU
napameTpaMu M aTpuOyTaMu Iporecca, IpuIeM Mo-
JICNIUPOBATHCSI MOXKET HE TOJIBKO CTPOUTENbHAsS TPO-
JyKILHs1, HO M JIFOIH U UX Tporiecc pabotsl. Lens cTpo-
UTCIBHOMU AHUMAaluu — CUMYJIAIUA CTPOUTECIBHOT'O
mporecca ¢ TOYHOCTHIO, MPUOIKEHHON K pealbHOMY
nporeccy.

Briienenue o6iacT CTpOUTENBHOW aHUMAIHH,
KaK CaMOCTOSATEIBHOTO HayYHOTO HAIPABICHUS B IIPO-
€KTHPOBAaHUH, CBSI3aHO C PA3BUTHEM BBIYUCIIUTENb-
HBIX MOIIHOCTEH M IMPOrPaMMHBIX CPEACTB, OCOOCHHO
3a nocnennue 2025 jger. MeTonoI0ruyeckuii anmapar,
€CTECTBEHHO, OTCTAET OT Pa3BHTHUS BBIILICYKa3aHHBIX
HaHpaBJ’IeHHﬁ, XO0Td €ro nepBoOCTCICHHAasd 3HAYUMOCTDb
TPYIHO OCHOpPHMA, TaK KaK HIMEHHO 00JIaCTh METONI0JIO-
MU pa3pabOTKH U IPUMEHEHHS HOPM IS 3a]a4 yIpaB-
JICHHSI CTPOUTEIILCTBOM SIBJISICTCSI OCHOBO# IS 3aKOHO-
JATCIIbHOTO PETYJIMPOBAHUA U OpraHU3alilui MaCCOBBIX

CTPOUTENBHBIX MporpaMm. HeoOXoauMoCTh KOPPEKTH-
POBKH U U3MEHEHUSI 3aKOHOAATEIBCTBA CKA3hIBACTCS TaK-
K€ CHIIBHO, TOTPeOyeTcs BHECCHNUE N3MCHCHH B Tpa-
JIOCTPOUTEIIBHBIN KOAEKC, TPYLOBOM KOAEKC, METOAUKHU
pa3paboTKN TEXHOIOTHUECKUX KAPT M CMETHBIX HOPM.

ITo cBoeit cyTu cTpouTebHasl aHUMAIIHS BEChbMa
MPUMHUTHBHA, TPEICTABIACT COO0I YeTBIpEXMEPHOE
MO3UIHOHUPOBAHUE AIEMCHTOB 00BEKTAa CTPOUTECIIB-
CTBa B TPEXMEPHOM IPOCTPAHCTBE U BpeMeHH. [1o wc-
ITOJTHEHHUIO 3a/lada — TPYIOEMKasi, TOCKOIBKY CBS3aHa
C MPOCTPAaHCTBEHHO-BPCMEHHBIM MOACIUPOBAHUCM,
o0ecrednBaeMbIM OTIPEIEICHHOTO YPOBHS TEXHUYE-
CKHUMHU CPEIICTBAMU, IPOTPAMMHBIMH CPEJICTBAMU, pac-
NpeaesIeHHON opraHu3anuei padboT HaJ MPOEKTOM,
WH(GOPMAIIMOHHBIM HAITOJIHEHUEM W YCTAaHOBICHHBIMHA
MpaBUIaMy pabOT HAIIOJHEHUS] COBOKYITHOM nH(pOopMa-
[IMOHHOM MOJIENIH MTPOEKTa B paMKaX MPHUHATOTO METO-
JIMYECKOTO 00eCTIeUeHHSI.

Pa3BuTHe cHUCTEMBI HOPMHUPOBAHUSA TPYIOBBIX
MPOIECCOB MPH OCTPOCHUH MOZEIH (TIPOTOTHIIA) ITPO-
recca (1udpoBOro IBOMHUKA) HA OCHOBE TEXHOJIOTHU
3axBaTa JBIKCHUH U MTEPEHOCA CIIEHBI I[EIeCO00pa3HO
IJIaHUPOBATh MO CIACAYIOUIMM HallPaBJICHUAM!

e co3naHve OMONIMOTEKN TMHAMHYECKUX (aHMMa-
LIUOHHBIX ) MUKPOJJIEMEHTOB, U3 KOTOPBIX BO3MOXKHA
CKJIelika JIFOObIX pabounx onepanuii;
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* IpUMeHeHHe (PU3MUESCKUX CUMYJISILIUIA JUIsi OTpe-
JIeJIEHHs] BpeMEHHU paboThl ¢ MarepuaiaMu, a B J1ajb-
HEHIeM IS YCTaHOBJICHUS pacxoja MaTeprualbHbIX
pecypcoB;

* pa3BHUTHE OTEYECTBEHHOTO MPOTPaMMHOTO H afl-
MapaTHOTO 00SCTICYCHUS ATl MOACTHPOBAHHUS CIICHBI —
MeCTa IPOU3BOICTBA Pa0OT MU CTPOMUILIONIAIKH TOJ-
HOCTBIO;

* CO3/1aHHME BUPTYaJIbHBIX HHCTPYKIUH U1 pabo-
YUX pa3IMYHBIX CIIEHUAIBHOCTEH, O0yUeHHs CTY/ICH-
TOB, BHEJIPEHHSI TIEPEIIOBBIX METOOB U IPUEMOB TPY/Ia;

¢ aHalu3 I[BI/I)KCHI/Iﬁ YCJI0OBCKAa B 3aBUCHUMOCTHU
OT €ro aHTPOIIOMETPUYECKUX XapPAKTEPUCTUK (JUIMHA
ara, MOTOpHKa JABMOKEHHH, JJIMHA PYK, Macca TeJa,
MOJIOXKEHHE TIEHTPa TSHKECTH U TIPOY.) U GU3HOJIOTHYE-
CKHUX TTapaMeTpoB (paca, o1, BO3PacT, BEC, POCT U T.I1.);

 o0ecricyeHNE OIICHKH OHOPUTMOB YEIIOBEKA;

* o0ecrieueHne BO3MOKHOCTH OIICHUBATH BPETHOE
BO3/ICHCTBHE CPE/Ibl, yCTAHOBIICHHE TPEOOBaHH K 0€3-
OITACHOCTH TPOW3BOZICTBA pabOT M HOPMUPOBAHUIO pa-
6ouero mporecca ¢ y4eToM (pakTopoB BIHSHHUS.

[ocnenyroriee NpuMEHEHNE TEXHOJIOTUH 3aXBara
JIBIDKEHUH W MOJICIIMPOBAHUS CIICHBI, ()aKTHUECKH, Tie-
PEBOAUT TEXHUYECKOC HOPMUPOBAHUC B CTPOUTEIILCTBE
B 00J1aCTh OTIONTHEHHON BUPTYaJIbHOCTH, U 00ECTIeYH-
BacT COMOCTAaBUMOCTL PE€AJIbHBIX U CMOJACIIUPOBAHHBIX
00BEKTOB U CIICH.

[IpoBenennast anpooaIst BOSMOKHOCTH HUCTIONB30-
BaHMS TEXHOJIOTHH 3aXBaTa ABWKCHHH [T MOJETTHPOBA-

HUs paboyeil oneparyy mokasaia 1ake Ha HadadbHOM
JTare A0MyCTUMOCTh TAKOTO MOAXO0Aa K (PMKCALUH JAaH-
HBIX 110 HaOIonaeMomy mporeccy. JloCcTymHbIMU Cpe-
CTBaMH BO3MO)KHO CHSITB TJAaHHBIE IO BCEM PaOOUIIM JTBH-
JKEHUSIM B TIpoliecce HaOroAeHUs paboyeii ornepanu,
a TaKke ¢ npuMmeHeHueM poctynHoro [10 (manpumep,
Blender'*) BBISIBUTH HENPOU3BOAUTEIBHbBIC ACHCTBUS,
YOAIUTH UX U C(OPMHPOBATH MPOIECC C YHCTHIM OIle-
patuBHBIM BpeMeHeM pabotsl. [Tpu atom dopmupyercs
uQpoBoii cirest mporecca, KOTOPhIH MOXKET OBITh ITPO-
aHAJM3UPOBAH PA3TMIHBIMU criocobamu. Heocopumbiv
JIOCTOMHCTBOM SIBJISIETCS] 00€3JIMUEHHOCTh MOJIEINH Clie-
HBI pabodeli onepanum, T.e. He IPUBSI3aHHOCTH K JIMIHO-
CTSIM HconHuTenel padot. CrieHa MOXKET OBITH CMO/Ie-
JPOBaHA HAa OCHOBE OaHKa JaHHBIX paOOYMX JBHKCHUIMA
1 TIPUEMOB, TIOTYICHHBIX U3 Pa3IMIHBIX HCTOYHHKOB, —
cKJeiika naHHbIX. Takoil moaxo/ mo3BosisieT HabIAaTh
HEJJOCTATOYHO TTOJIrOTOBJICHHBIC Ha TPOM3BO/ICTBE MTPO-
IIECCHI C TOCIEAYIOMNM MX aHAJTH30M U HOpMaJIH3aIli-
el MoJIeNTi, @ COOTBETCTBEHHO, YCTAHOBJICHHEM HOPM
3aTpar Tpyda ¥ BPEMEHH BBHITIOTHCHHS OTIEPATHBHON
pa6OTLI. HepCHeKTI/IBHBIM ABJIACTCA MPUMCHECHUC MU-
KPODJIEMEHTHOTO HOPMHPOBAHUSI B COUYETAHUHU C UCKYC-
CTBCHHBIM MHTEIJICKTOM, TTO3BOJISFOIINAM COTIOCTABIIATh
JAaHHBIC O pa6oq1/1x JABWKCHUAX MOAECIN C MUKPOJJICMEH-
TaMH U B UTOTE ONICPATUBHO YCTAaHABINBATH 0OOCHOBAH-
HBIE HOPMEI 3aTpar Tpyaa [29-33].

14 URL: https://www.blender.org/
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