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CpaBHUTENbHbLIA aHANU3 KNeeBoro cocraBa
Ha 3KOJIOTMYHOCTb
npu ycuneHnn aepeBsiHHbIX 6anok

M.B. I'psisHos, [.C. XKypasnes, H.A. Co, B.M. Hosukos

@60y BO «Bnadumupckutl 2ocydapcmeeHHbIl yHusepcumem
umeHu AnekcaHOpa lpuzopbesuya u Hukonas puzopbesuya
Cmonemossbix», 2. Bnadumup (Poccus);

@rb0Y BO «HauyuoHanbHbIU uccriedosamerbcKull
Mockoeckuli 2ocydapcmeeHHbIl cmpoumerbHbIU yHUgepcumemy,
2. Mockea (Poccusi)

KntouyeBble crnoBa n dppasbl: 9KONOrMYHOCTb; 3MNOKCUA-
HbIV KNewn; NonimypeTaHoBbI KNen.

AHHOTauusa. B gaHHon ctaTbe paccmarpuBaeTcs BbisIB-
neHve Hamboree 3KOMOrMYHOrO Kneesoro coctasa. [vnote-
3a: UCMNorb30BaHNE 3KOMOrMYECKN YAUCTOro Knes Ans MOHTa-
Xa yrreBonokKHa, KoTopbl Mo CBOMM CBOWCTBaM He yCTynaet
ABYXKOMMOHEHTHOMY 3MOKCUAHOMY Kreto. MeTtoabl nccnepo-
BaHWA: aHanu3 Hay4yHow nutepaTypbl, 0606LLieHne n cpaBHU-
TenbHbIM aHanua. Pe3ynbrathbl: HangeH 6onee 6e3onacHbIv
ANg YyenoBeka Knen, KoTopblv NoBbiLaeT 6naronpuaTHOCTb U
6e30MacHOCTb NPU MOHTaxe.

[epeBo Kak CTpouTenbHbIM MaTepman obnagaeT MHOXECTBOM MPEMMYLLECTB, BKIHOYast KO-
NOMMYHOCTb, NErkoCTb, 9CTETUYECKYI MNPUBMEKATENbHOCTb M XOpOoLUMe Tensiou30nsLMOHHbIE
csoncTtBa. OgHako ero NPOYHOCTHbIE XapaKTEPUCTUKN OrpaHUYEHbl SIMHENHBIMU U NOMNEPEYHbIMN
pasmepamu Ganok. ATo orpaHUYeHne NPUBOAUT K TOMY, YTO AepeBsHHblE Gankm MoryT nepe-
KpbiBaTb MposieTbl TONbKO A0 6 M, Ans obpesHoro nunomarepuwana v go 10 m gns uenbHown
OpeBecUuHbl. Takne orpaHn4yeHust co3aaroT 3HaUYUTEmNbHbIE TPYOHOCTU ANS NPOEKTUPOBLLMKOB U
apXUTEKTOPOB, OrpaHnyYMBasi X BO3IMOXXHOCTU B BbIOOpPE KOHCTPYKTUBHbBIX PELLEHWIA.

[nsa peweHnsa aton npobrnembl NCNONb3YOTCA YINEBOMNOKHA, KOTOPbIE 3HAYUTENBHO YBENu-
4YMBAIOT MPOYHOCTb W XKECTKOCTb AepeBSAHHbIX Ganok. YrneBonokHa OObIYHO 3aKpennswTca C
NMOMOLLbIO SMOKCUAHOIO Kresd, YTo obecnednmBaeT HageXHOEe COeQUHEHNEe Mexay BOSIOKHaMU U
OpEeBECUHON.

[aHHbIN MEeTOA LUMPOKO MCMOMb3yeTCcs B pecTaBpauun OOBbEKTOB KyMLTYPHOro Hacneaus,
Hanpumep, B pabote A.M. BopmotnHon «MccnegoBaHne adhpekTUBHOCTM NPUMEHEHNS YINEBO-
NOKHa B [epeBsHHbIX KOHCTPYKLMAX PEKOHCTPYMPYEMbIX 30aHni Ha npumepe NpeobpaxeHckon
uepkBny. OBbEKTOM pecTaBpaumm Ana uccnegoBaHusa nocnyxuna lNpeobpaxeHckasa LepKoBb
apxuTeKTypHoro aHcambns «Kmkckmii noroct» Ha octpoBe Kukm B ceBepHOM YacTn OHEXCKOro
o3epa (pecnybnuka Kapenus). 310 yHMKanbHbIN UCTOPUKO-KYNBTYPHBIA KOMIMMEKC, KOTOPbIA BXO-
anT B CnNnMcok BCEMUPHOTO KyNbTYpPHOro 1 npupogHoro Hacnegus FOHECKO.

OaHako npouecc MOHTaXa YrieBOSIOKOH COMPSKEH C onpeaeneHHbIMU CAOXHOCTSMU, OCO-
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6GeHHO Npy MCNONb30BaHMN AMOKCUAHOW CMOSbl C aMUHHBIMK OTBepanTensaMu. B xoge uccnego-
BaHMs OyayT 3aTPOHYTbl pas3nuyHble BUAObI KNEeB, a Takke OyaeT Npou3BeneH CpaBHUTEMbHbIN
aHanu3 HeCKONbKMX M3 HUX. BOT OCHOBHbIE CBELAEHMS O CTPOUTENbHbBIX KIEsX.

1. dnokcuaHble Kneun

lNpeumyuiecTea:

* BbICOKas NPOYHOCTb aare3mun: obecneynsaroT NPOYHOE M AONTOBEYHOE COeQMHEHME;

*  COMPOTUBMASIEMOCTb XMMUYECKMM BELLEeCTBaM: YyCTONYMBbLI K BO3AENCTBUIO 6OMbLUMHCTBA
XUMUKAaTOB;

*  TEnnoCTOMKOCTb: MOTYT BblOEpPXKMBaTb BbICOKME TEMMEpaTypbl;

*  BOOOHENPOHNLAEMOCTb: naearbHbl 4518 NPUMEHEHUS B YCNOBUAX BbICOKOW BIaXXHOCTM.

Hepoctatku:

s AnuTenbHOe BpeMs CXBaTbiBaHWS: TpebyeTcs 3HauymMTenbHoe Bpems A51S NOMIHOro oTBep-
XoeHus;,

*  TOKCWMYHOCTb: KOMMOHEHTbI 3MOKCUAHbLIX CMOST MOryT OblTb BpeAHbl AN 300pOBbs, OCO-
GeHHO Npu ANUTENbHOM BO3OENCTBUM;

*  TpeboBaTenbHOCTb K YCIOBUAM XpPaHEHNSA N HaHECEeHUSA: HeobxoanumMo CTporo cobnogatb
TeMnepaTypHbIN PEXNUM N YCIOBUSA OKpYXXatloLLen cpeabl.

2. MonunypetaHoBbLIe Kieun

[NpeumyuiecTsa:

* BblCOKada agre3uns: obecnevmBatoT NPOYHOE COeAMHEHNE Pa3fIMYHbBIX MaTepuanos;

*  MMBKOCTb: YCTOMYMBBI K fedopmMaunam n sBubpaunsam;

* BOOOCTOWMKOCTb: XOPOLLO NOAXOAAT ANS HAapYXXHbIX paboT 1 yCrOBUI BbICOKOWN BNAXXHOCTY;

e TemnepaTypHasi yCTOMYMBOCTb: paboTaloT B LUMPOKOM Auana3oHe TemnepaTyp.

HepocTtaTku:

*  YyBCTBUTENbHOCTb K BMAXHOCTU: TPEOYIOT KOHTPONMPYEMbIX YCNOBUIA ANSi NPaBUIIbHOIO
oTBEPXKOEHUS,

* TPYAHOCTb yAaneHwus: yaaneHue 3aTBepAeBLUEero normvypeTaHoBOro Krnes Moxet 6biTb
CINOXHbIM.

3. CunukoHoBbIe Kneun

Mpenmyuiecrtsa:

*  BblCOKas aMacTUYHOCTb: OTINYHO CNPABASIOTCS C ABMXXEHUEM U BUOpaLnen;

*  YCTOMYMBOCTb K YNbTPadMOneTy 1 030HY: MAeanbHbl AN1s HApPYXXHbIX paboT;

*  BOAOHENPOHMLIAEMOCTb: NPEBOCXOAHO NOAXOAAT AN UCNONb30BaHUS B YCIOBUSAX BbICO-
KOW BNaXXHOCTMU;

e OONroBeYHOCTb: 06ecneyYnBatoT ANUTENbHbIA CPOK CIyXObl.

Hepoctatku:

*  HM3Kas NPOYHOCTb Ha pa3spbiB: HE MOAXOAAT OS5t KOHCTPYKTUBHLIX COEAMHEHWIA;

* nfioxasl aaresvs K HEKOTOpPbIM Martepuanam: He Bcerga XopoLlo CLennsaTCcs ¢ onpene-
NEHHBIMN NOBEPXHOCTAMM, TaKUMW KaK NONMITUIEH NN NOSNUNPONUIIEH;

*  TOKCMYHOCTb: HEKOTOPbIE CUITMKOHOBbIE KNen MOryT BblAENATb BpeAHble BeLecTBa npu
OTBEPXOEHUN.

Civil Structures, Buildings and Related Structures 7
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4. NBA (nonMBMHMNaueTaTHbIE) KNneu

MpenmyuiecTsa:

* NerkoCcTb NPUMEHEHUSN: Nerko HAHOCUTCS U BbICTPO COXHET;

+ 6e30nacHOCTb: HETOKCUYHbI 1 6e30nacHbl ANS UCNOMb30BaHUA B XUIbIX MOMELLEHUSNAX;

*  [OCTYNHOCTb: AeLleBbl U LLUMPOKO AOCTYMHbI.

HepocTaTku:

* HU3Kas BOOOCTOMKOCTb: HE MOAXOAAT ANsS MUCMOMb30BaHWUA B YCIOBUSX BbICOKOW BRax-
HOCTW;

* OrpaHU4YeHHasi NPOYHOCTb: He NOAXOAAT AN KOHCTPYKTUBHBIX COEAVHEHWUN,;

*  YyBCTBUTENbHOCTb K TeMnepaType: MOryT TepsTb CBOM CBOWCTBA MPWU 3KCTpemarbHbIX
Temneparypax.

5. UnaHoakpunaTtHble kneu (Cynepknem)

[NpeumyuiecTBa:

*  ObICTpOE CXBaTbiBaHME: MOYTM MIHOBEHHO CXBATbIBAKTCS MPW KOHTAKTE C MOBEPXHOCTLIO;

* BblCOKas NPOYHOCTb: 06ecneynBatoT CUbHOE U OONTOBEYHOE COEANHEHME;

* MPOCTOTa UCMOMb30BaHUS: NIErKO HAHOCATCS U TPEBYIOT MUHUMAMbBHbIX YCUUA ONS Npu-
MEHEeHUSI.

Hepoctatku:

*  XPYNKOCTb: CKIMOHHbI K paspyLUeHMIO Npu BO3AENCTBUN YOaPHbIX Harpy3ok;

* OrpaHu4eHHas BOOOCTOMKOCTb: HE MOAXOAAT ANs UCNOSb30BaHUSA B YCIOBUSAX NOCTOSIH-
HOW BNa)XHOCTW;

*  YyBCTBUTENbHOCTb K TEMMNepaType: MOryT TepsaTb MPOYHOCTb NPWU BbICOKMX TeMnepaTy-
pax.

6. CTpouTenbHbIe KNeuM Ha OCHOBE LieMeHTa

MpenmyuiecTsa:

*  BbICOKasA NMPOYHOCTL: obecrneynBatoT NPoYHOE coeanHeHne matepumarnos, 0COBeHHO Kam-
HSA N KUPNU4a;

* OrHecCTOMKOCTb: YCTOMYMBLI K BbICOKMM TeMrepaTtypam.

HepocTaTku:

* AnuTenbHOe BpeMs oTBepxaeHus: Tpebyetcs Bpemsi Ans NonHoro Habopa npoyHOCTH;

*  HW3Kas anacTUYHOCTb: CKIMOHHbI K PACTPECKMBaHWUIO MPU OBUXEHUSX KOHCTPYKLUN;

* OrpaHUYeHHas afresns K HeKOTOpbIM Matepuanam: MOryT He NoAXOAUTb ANA onpeaeneH-
HbIX TUMOB NOBEPXHOCTEWN.

7. KoHTaKTHbIe Kneu

[NpeumyuiecTsa:

* BblCOKasa agre3us: obecneymBaloT NPOYHOE M AONrOBEYHOE COEAMHEHUE;

+ BbICTpoe cxBaTbiBaHWE: MO3BOMNAOT O6bICTPO 1 3PPEKTUBHO CKNenBaTb MaTepuansl,

*  YHMBEpCarnbHOCTb: NOAXOAAT ANA Pa3nuyHbiX MaTtepuanos, BKAYas MeTanmn, pesuHy un
Aepeso.

8 CmpoumesnbHble KOHCMPYKYUU, 30aHUA U COOPYH(eHUsA
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HepocTtaTku:

* TOKCMYHOCTb: MHOTME KOHTaKTHble Knew cogepxaTt NneTyyme opraHuyeckne CoeanHeHus
(J10C), BpeaHble ons 300pOBbS;

*  YyBCTBUTENbHOCTb K TEMMNepaType 1 BNaXXHOCTU: MOTyT TEPATb CBOM CBOMCTBA B Hebnaro-
NPUSTHBIX YCIOBUSAX.

PaccmoTpym anoKkcuOHbIA KMen Kak Hamboree Mcnonb3yeMbld. ONOKCUMAHbLIE CMOMbl U UX
OTBEPAUTENM CoaepxaT BeLLecTBa, KOTOpble MOryT HEraTMBHO BMMATbH Ha 300POBbLE 4eroBe-
ka. 9t Bewectsa BknovaroT amuH (R-NH,), cmony (R-CHOX-R), kapboKkcumnbHyto KMCroTy
(R-COOH), anuxnoprugpux (C-O-C), xnop (Cl) n Tonyon (C;H,-CH,). Kaxnoe us atux coeavHe-
HU obnagaeT cneunuyecknMmn puckamu.

1. AMUHHbIE omeepdOumesnu; TOKCUYHbI NPW ONIMTENBHOM BAbIXaHWUM UMW KOHTAKTE C KOXEN,
BbI3blBasd pasfpaxeHue AblXxaTerbHbIX NyTen N KOXHble anneprun. NpoaosmKuTenbHbIA KOHTaKT
MOXET MPUBECTU K XPOHUYECKMM 3aboneBaHUAM AblXaTeflbHOM CUCTEMbl U KOXHbIM 3abone-
BaHUAM.

2. OnuxnopaudpuH: ABNSETCA KaHLEeporeHoM, KOTOPbI MOXET Bbl3BaTb pak npu AnuUTenb-
HOM BO34eNCTBUN. JTO BELLECTBO TaKKe pasapaxaeT KOXy M CNn3ncTble 060ouKku.

3. Tonyon: BbI3bIBAET pasgpaxeHue AblXaTerbHbIX NYTEN M KOXMK, a Takke TOKCUYeH AN
LeHTparnbHON HEPBHOW CUCTEMbI NPW BAbIXaHUM B BOMbLIMX KOHLUEHTpaunax. nvtensHoe BO3-
OEeNCTBME MOXET NPUBECTU K CEPbE3HBIM HEBPOIOrMYECKUM HapYLLUEHUSAM.

[Onsa paboTbl ¢ aTMMK BelwecTBaMM HeobxoomMmo CTporo cobntogate Mepbl NPeaoCTOPOX-
HOCTW, BKItOYas:

* XpaHEeHME U UCMOSIb30BaHME B XOPOLLO MPOBETPUBAEMbIX NOMELLEHUSAX: MOMOraeT CHU-
3UTb KOHUEHTPAaLMIO BPEAHbIX BELLECTB B BO3AYXE;

°  UCMONb30BaHME 3aLUUTHOrO CHapsKEHUS: pabOTHMKM OOSMKHbI HOCUTb 3aLUUTHbIE OYKM,
pecnupaTopbl U XUMUYECKMEe NnepyaTki AN MUHUMU3aLUMM KOHTaKTa C ONacHbIMU BELLEeCTBaMU;

e cobnogeHne MHCTPYKUMIM No Ge30MacHOCTU: BaXKHO credoBaTb BCEM pPEKOMEHAauUaM
NPOW3BOAUTENNS MO UCMOMNb30BaHUIO MaTepUarnos;

* unsberaHve KOHTaKTa C KOXEW W rnasaMmu: YyMeHbLUaeT PUCK anneprmyeckmx peakumm m
OpYrux NoBpeXaeHnn 300pOBbS.

Mockonbky paboTa C aNOKCUAHBLIMU KNEAMW COMpPsKeHa C pUckaMu Ans 300poBbs, BO3HUKIIA
HeobxooMMOoCTb B noucke 6onee 6e3onacHon ansrepHatvBbl. OgHUM U3 Taknx peLleHui saBns-
€TCsl UCNoNb30BaHMe NONNMYPETAHOBOIO Kiesl, KOTopbIn npegnaraet komnaHusa «Riberg». MNonu-
ypeTaHOBbIV Knen obnagaet cregyowmnumMmn XxapakTepmucTukamu:

* MPOYHOCTb agresmun okosno 2-3 Mlla Ha ctanu;

* Bpems cxBaTbliBaHUA 2—4 yaca npu 25 °C;

* MOJIHOE BbICbIXaHue 3a 24 yaca;

* LUMPOKMI TeMNepaTypHbIA gManas3oH akcnnyaTtauum ot —40 go +80 °C.

Takke CTOUT OTMETUTb HECKOSBKO JTyYLUMX OTEYECTBEHHbIX KOMMNAaHWUIA, 3aHUMALLMXCSA Npo-
N3BOACTBOM MOSIMYPETAHOBOIO Kresl.

OO0 «XeHKkenb baymexHuk» sBNSeTCA MeXAYHapOO4HO NPU3HAHHOW KOMMaHUEWN C BbICOKOM
penyTaumen 3a Ka4ecTBO CBOeW Npoaykumn. VIx nonuypetaHosble knev nog 6peHgom Macroplast
LUMPOKO UCMNOMb3YHTCA B Pa3fMyHbiX OTpacnsx 1 obnagatT XOPOoLWMMU XapakTePUCTUKAMN.

AO «Kamckuli 32800 MonUMepPHbIX Mamepuanos» UMEET ANUTENbHLIN OMNbIT U SABNSIETCA 04-
HUM U3 BedyLLMX Npou3BoamuTenern nonuMepHbix Matepuanos B Poccuu. Ux nonuypeTaHoBble
Knewn NpUMEHSIIOTCA B PasfMyHbIX NPOMBbILIEHHbIX cdepax, YTO CBUOETENbCTBYET O BbICOKOM
KayecTBe N HaOEeXHOCTU NPOAYKUUN.

XMUYeCKnin cocTaB MONMypeTaHOBOrO Kres BKMOYaeT N30UMaHaTHbLIN 1 MOSIUOSbHBIA KOM-
MOHEHTbI, @ TaKKe KaTanusaTtopbl, YCKOPUTENWU, cTabunumaatopbl U HanonHutenu. Peakumsa o6-
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pa3oBaHus NoNnypeTaHa BbIMMAAMT credytowmm obpasom:
R-N=C=0 + HO-R-OH — R-NH-C(0)-O-R-NH-C(0)-O-R-NH-C(O)- + H,0,

rae R-NH-C(0)-0O-R-NH-C(0O)-0O-R-NH-C(O)- — nsounaHaTbl, KOTOpble Takke TpebytoT cobrntoge-
HUs mep 6esonacHocTu. [NonuypeTtaH aBnseTca 6onee 6e3onacHbLIM MO CPABHEHMUIO C AMOKCUA-
HblMK Kresamn. OH He CoaepXuUT anNuxopruapuHa n Toryona, 4Yto AenaeTt ero MeHee BpedHbIM
ONA 300POBbS U OKpYXaloLen cpebl.

Kpome TOro, nonuypeTaHoBbIN Knen ABMSETCA 9KOHOMUYecku 6oree BbIrogHbIM. OroKcua-
Hble Kren oBbIYHO JopoXe U NpumeHsioTea Ans 6onee TpeboBaTernbHbIX MPOEKTOB, Torga Kak
nonuypeTaHoBble Kren NoaxoasT Ans CoeAVHeHWUs Aepesa, NnacTuka U HEeKOTOPbIX MEeTanmos.
MonuypetaHoBbIN KNen Takke AEMOHCTPUPYET OTIMYHbIE NOKa3aTenn NPoOYHOCTN Ha U3rnb, YTo
Aernaet ero cnocobHbIM BbiaepxuBaTb 6ornee BbICOKME HAarpy3ku no CPaBHEHWUIO C HEYKPEnneH-
HbIMW BapuaHTamu.

[Mokasatenn OeMOHCTPUPYIOT, YTO YKpensneHHble YrieBOSIOKHOM W MOfiMypeTaHoBbIM KreemM
6ankn MoryT nepekpbiBaTb nNporiet 4o 19 MeTpoB, Y4TO NOYTY B YETbIPE pa3a NpesbillaeT npeabl-
Aywme 3HadeHus. B pesynsraTte nccnegoBaHui 6birio yCTaHOBNEHO, YTO NOMUYPETAHOBLIV Krew
obnagaeT BbICOKON NPOYHOCTLIO CLENNEHNS, SKOHOMUYECKON BbIFTOAHOCTBIO U 9KONOMMY€eCKOW Yn-
CTOTOW. JTO AernaeT ero nNpeanovYTUTeNnbHbIM BbIGOPOM A51S CTPOUTENBHBIX U PEMOHTHbIX pabor,
HarnpaeBneHHbIX Ha YBeNnMYeHne NpoYHOCTU N JONTOBEYHOCTUN AePeBAHHbLIX KOHCTPYKLMNA.

[ononHuTenbHble MccnenoBaHWs MOryT ObiTb HanpasreHbl Ha BbIIBNEHWE MNOTeHuuMarb-
HbIX PUCKOB MCMOMb30BaHUA MONNMYpPETaHOBOrO Krnes u paspaboTKky pekoMeHgauun no ero 6es-
OonacHoOMYy NpuUMeHeHuto. Takum obpa3om, NMpUMEHeHUe MoNMypeTaHoBOro KiNest B COYETaHuUmM C
yrneBoriokHamMu npeacTasnseT cobon nepcrnekTMBHoe peLleHne s NoBbILWEeHUSA HeCyLLUen crno-
cobHOCTU AepeBsHHbIX Ganok, obecneynBas 6e30MacHOCTb, 3KONMOrMYHOCTb U SKOHOMUYECKYHO
3PP EKTUBHOCTD.
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Abstract. This article explores the identification of the most environmentally friendly
adhesive composition. Hypothesis: the use of an environmentally friendly adhesive for mounting
carbon fiber, which in its properties is not inferior to two-component epoxy adhesive. Research
methods: analysis of scientific literature, synthesis, and comparative analysis. Results: a
safer adhesive for humans has been found, which enhances the suitability and safety during
installation.

© M.B. NpsizHos, [.C. XXypaenes, H.A. Co, B.M. Hoeukos, 2024

Civil Structures, Buildings and Related Structures 11



Components of Scientific and Technological Progress

YK 692.526

YcuneHue AepeBAHHbIX 0anok yrneBosIOKHOM
M.B. 'psizHos, [1.C. >Kypasnes, H.A. Co, B.M. Hosukos

®rb0Y BO «HauyuoHaneHbIU uccriedosamernbcKul
Mockosckut 2ocyOapcmeeHHbIlU cmpoumeribHbIU yHUsepcumemy,
2. Mockea (Poccus)

KnioueBble cnoBa u dpasbl: gepeBsiHHbIE Barnku; yrie-
BOMOKHO; MPOMET; HecyLas cnocobHOCTb.

AHHOTauums. Llenb JaHHOWM CTaTby COCTOUT B BbISIBIIEHUN
METOLOB pacLUMpPEHNs OauanasoHa 3Ha4YeHU Hecyllen crno-
COBHOCTM aepeBAHHON Barnkun B yCrOBUAX OrpaHUYeHni anu-
Hbl Nnponeta. l'vnotesa: ycuneHne gepeBsiHHbIX Ganok yrne-
BOJSTOKHOM [acCT BO3MOXHOCTb 3Ha4uUTENbHO YBEnuMuMBaTb
LUMPWHY NponeTa, He NoTepsaB HecyLen cnocobHocTn. MeTo-
Abl UCCNeoBaHWSA: aHanuM3 Hay4yHon nutepaTtypbl; 0606LLue-
HWe; maTemartmyeckoe mogenuposaHue. Pesynetatbl: [po-
BEOEHHOE YKpenneHne AepeBsHHOW Oanku yrrneBorioKHamu
NPOAEMOHCTPUPOBANO 3HAYUTENbHOE YBENUYEHME HEeCyLLen
cnocobHocTn 6anku, 4To, B CBOK o4yepedb, PacLUMPSAET BO3-
MOXHOCTW KOHCTPYKTUBHbIX PELUEHUA MpU PEKOHCTPYKLMK
30aHUN.

Mpu pectaBpauun 1 NPUCNOCOBNEHUN 30aHUIA, ABNSIOLNXCA OOBbEKTAMU KyrbTYpHOrO Ha-
cneavs, gepeBsiHHble 6anku 4acTo UCMOMb3YHTCH B KavyeCcTBe FOPM3OHTamNbHbIX CTEPXHEBbIX
3NIEMEHTOB NEPEKPbLITUIA C AEPEBAHHBIM HakaToM. HECMOTpsi HA MHOIMOYMCINEHHbIE NMPenmMyLLe-
CTBa fepeBa Kak matepuana, ero npoYHOCTHbIE XapaKTEPUCTUKK, OOYCNOBNEHHbIE NMHENHBIMMN
1 nonepeyvHbIMK padmepamm 6anokK, CyLeCTBEHHO orpaHnyYnBatoT AnvHy nponeta. OBblYHO 3TH
OrpaHnYeHnst COCTaBNAT OKONO 5,5 M B CBETY, YTO CcO34aeT 3Ha4YnUTeNbHble TPYAHOCTM AN Npo-
€KTUPOBLLMKOB M apXMTEKTOPOB MpU BbIBOPE KOHCTPYKTUBHbIX peLueHnin. [oaToMy BO3HUKAET He-
06X0ANMOCTb MOUCKa METOAOB, CNOCOOHbLIX PaCLUMPUTL ANana3oH BO3MOXHbLIX 3HAaYEHUIN OfVHbI
nponeta aepeBsiHHbIX 6anok [1].

CocTaB nepekpbITUS, paccMaTpMBaeMoro B JaHHOM MCCNeaoBaHUN, BKIOYAET criegyowme
Crnou C COOTBETCTBYIOLLMMU XapaKkTePUCTUKAMMU.

1. YncToBOW Nnon (NMHOMeyM): MaTepuan ¢ NNoTHOCTbIo 1400 kr/mM® 1 TonwwmHoi 0,002 M.

2. [ocka (cocHa u ernb): cnown ¢ nrnoTHocTbio 500 kr/M> 1 TonwwmHoi 0,05 M.

3. MuHepanbHaga BaTa npoLlnBHasg: matepuan ¢ nioTHOCTLIO 35 Kr/M° 0 TonwmHon 0,15 m.

4. [ocka (cocHa v enb): eLle oauH crow ¢ nnoTHocTbio 500 kr/M> 1 TonwmHoi 0,025 M.

KoadpdbunumeHT HagexxHOCTH ANnst YACTOBOIO Nosfia v MMHeparnbHOW BaTbl — NPUHMMAaETCS paB-
Hbi 1,2, 4N 4OCOK — 1,1, 4YTO y4nTbIBAET AONOMHUTENbHbIE dakTOpbl 6€30MaCHOCTM U Hagex-
HOCTW B pacyeTax.

HopmaTunBHas Harpyska Ha nepekpbiTve coctaenseT 45,55 Krc/M?, B TO BPEMs KaK pacyeTHas
Harpyska oueHuBaeTtca Kak 59,215 krc/m2. MornesHast Harpyska, KOTOpy nepekpbiTue crnocobHo
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BblAepXuBaTtb, paBHa 195 krc/M2. CoBCTBEeHHbIN BeC 6anku coctaenser 16,25 Kkrc/m.
CHavana onpegenum paBHOMEPHO pacnpeieneHHy Harpysky:

q = 16,25 + (195 + 59,215)*1 = 270,47 krc/m.
Toraa n3rndbarLwmin MOMEHT:
M = gF/8 = (270,47-9%)/8 = 2739 kr/m.
Ycnosue gonycTuMbIX nepemMeLLeHun B 6arnke:
f<f,.

[onyctumoe nepemelleHne onpeaensaeTcsa NMMHENHOW NHTePNonsunen:

6 9-6 (24 6

s (2 jzo,o4_>fu,t=L=o,o45 M.
200 24-6 \250 200 204

Moaynb ynpyroctn siBNsSieTCS Mepon CONpOTUBIIEHUSA APEBECUHbI AedhopMaumsam nog gen-
CTBMEM BHelHUX curn. OH XxapakTepusyeT XeCTKOCTb MaTepuara u onpeaensiercs Kak oTHoLle-
Hue HanpsxeHus (o) K gecbopmauuu (€) B npegenax ynpyroctu.

OcHOBHOE ypaBHeEHWEe MOAYNS YNPYroCTu:

E = ols,

rae E — mogynb ynpyrocTu, lNa; o — HanpsikeHue, lNa; € — oTHocuTenbHasa gedopmaumns, 6espas-
MepHas Benu4ymHa.

[puBeaeHHbIN MoaYNb YNPYroCcT YYNTLIBAET BAUSHUE pPasfiMYHbIX (0aKTOPOB Ha CBOWMCTBA
APEBECUHbI, TaKMX KaK BMa)XHOCTb, HanpaBfeHWe BOSMOKOH UM Hanuuve gedektoB. Ons uHxe-
HEepHbIX pacyeToB YacTO MCMOMb3yeTcs NpUBeAEHHbIN MOOY b, KOTOPbIA NO3BOMSET y4eCTb 3TU
BMUSHUA 1 NONy4MTb 6onee ToYHble AaHHbIe AN NPOEKTUPOBAHUS.

Moaynb ynpyrocti Boofib BONOKOH (Anst 60nblIMHCTBA NOpOA, APEBECUHDI):

E, =10:10° Ma.

MOLI,yJ'Ib ynpyroct nonepek BOJIOKOH:

E,;=0,5:10° MNa.
Mogynb ynpyroctu npu nsrmoe:
3
£, - L
4wh” A

roe P — cvuna, npunoXeHHas Kk cepeanHe 6anku, H; L — anuHa 6anku, m; w — wunpuHa 6anku, m;
h — BbicoTa 6ankn, M; A — npornb Ganku B cepeanHe, M.
CornacHo pacyeTy Mogyns ynpyrocTu:
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E=E, -mTl,=10000-0,9-0,8 = 7200 Mla,

rae m — KoappnumeHT onuTensHOCTU ANs YNpyrux xapaktepuctuk; I — npomnssegeHne koad-
duLmeHToB ycnosun paboThbl.
Onpegenum nepemelleHne B banke:

|
fzf_"”' ~186,2 MM.
=

Mony4YeHHble 3HAYEeHUS CyLLECTBEHHO MPEBbILAKT AOMNYCTUMYKO Harpysky, YTO yKasblBaeT
Ha KpUTUYECKUn n3rmb Gankm B onacHOM CeYeHun Npu yBENUYEHUN ee OfIMHbI B CBETY NpU Ha-
NOXEHNM HOPMATUBHOWM UM PACYETHON HAarpy3ku. OTO NPUBOAMUT K yTpaTe XXEeCTKOCTU CBOWCTB U
pas3pyLUEHN0 KOHCTPYKLMN B ONACHOM CEYEHUM.

B xoge pa3paboTkm METOA0B MOBLILLEHNSA HECYLLE CNOCOOHOCTN AepeBaHHON Banku nepe-
KpbITUSA ObINO BBLISBMEHO, YTO YKpPEnneHne npoaosibHbIX BOMOKOH APEBECUHbI YIrNEeBONOKHAMM
3HAYUTENBHO YBENUYMBAET €€ NMPOYHOCTb Ha M3rnb. YcuneHme AepeBsHHON Ganku nepekpbiTus
YrneBosiokKHaMuM (YrnennacTMkoM) MOXET OCYLLEeCTBNATbCS pasnuyHbiMM crnocobamu, BKIovas
NPUMEHEeHMEe KOMMO3UTHbIX MaTepunanoB. BoT HekoTopble n3 Hanbonee pacnpoCTPaHEHHbIX Me-
TOOOB.

HaHeceHue yaresorokoH Ha noeepxHocmb depessiHHOU barnku. ATOT MeToq, BKMOYaeT Npo-
NUTKY NOBEPXHOCTN AepeBAHHOM Banku yrneBonokHamu. [ocne aToro Ha NOBEPXHOCTb HAHOCUT-
CA cneumanbHoe KOMMO3UTHOE CBA3YoLLEE, KOTOPOE obecneynBaeT NPOYHOE COEANHEHNE MEXOY
yrneBofiokHamu u gpesecuHon. Korga ceasytouiee nonmmMmepuayeTtcsi, OHO (DOPMUPYET KECTKYHO
CTPYKTYPY, CyLLECTBEHHO yBENMYMBasa NPOYHOCTb Ganku. AToT cnocob siensietcs 3PEKTUBHBIM
ONSA yBENUYEHNsa CoNpoTUBIIAEMOCTN OPEBECUHbI U3rmby n aecdopmMainmsam, YTo 0CO6EHHO BaXXHO
ANt NEePEKPLITUNA, NCMbITLIBAIOLLMX 3HAYNTENBHBIE Harpy3Ku.

lMpumeHeHue KOMMo3umHoU ObWUBKU Ha 8HEWHI Mo8epxHocmb OepessiHHoU barnku. B
AaHHOM MeTofe yrnennacTukoBasi OOLIMBKA HAKMEMBAETCA HA BHELLHIOK NMOBEPXHOCTb Ganku
C MCNOMb30BaHNEM CMeLManbHOro knes unum cmosnbl. KomnosntHas oblimBka 4eNCTBYET Kak Ao-
MONMHUTENbHBIV CION, KOTOPbLIN BepeT Ha cebs YacTb Harpys3ok, yBenuumBasi obLLyH0 XECTKOCTb
N NPOYHOCTb Ganku. 3TOT cnocob XOpoLo NOAXOAUT AN cryvaes, Korga Tpebyercsa ycunuTb
BHELLHWE CNOoW APEeBECUHbI, NOABEPraloLLmMecs HanbonbLIEMY HaMPSKEHUIO.

BHedpeHue yar1e80/10KOH 80 8HYMPEHHIOK cmpykmypy depessHHoU barnku. JTOT MeTon
BKITHOYAET MCMONb30BaHMNE YINENNAacTUKOBbIX CTEPXKHEN, KOTOPbIE BBOAATCH B 3apaHee Npoceep-
NeHHble OTBEPCTMA BHYTpU Ganku. YrnennacTukoBble CTEPXXHU obecnevmBatoT BHyTpEHHEe ap-
MUPOBaHME ApPEBECUHbI, CYLLECTBEHHO MOBbILLIAsA €€ NPOYHOCTHbLIE XapaKTepucTukn. BeegeHne
CTEpPXXHEWN NO3BONSET pacnpenenqTb Harpyskum 6onee paBHOMEPHO U yNyudlWWTb CONPOTMBASAE-
MOCTb 6ankm narnby 1 cKpyuYnmBaHuio.

Ucnonb3osaHue crieyuanbHbIX KOMIO3UMHbIX JIUCMO8 U3 yanennacmuka. B atom metoge
cneumanbHble KOMMNO3UTHbIE NUCTbI U3 YrnennacTuka HaknaablBarTCs HAa NOBEPXHOCTb Bankw,
obecneunBas en OONOMHUTENbHY XECTKOCTb M NPOYHOCTb. KOMMNO3UTHbIE NUCTBI MOTYT ObITb
npuKpenneHbl k 6anke ¢ NCNONb30BaHWEM KMNeeB U cMor, GOPMUPYS MHTErPUPOBAHHYHO CTPYK-
TYpY, CNOCOGHY0 BbiaepXunBaTh 6onblume Harpysku. ATOT cnocod No3BONsieT 3HAYNTENBHO yBeE-
NVYNTb HECYLLYO CMOCOBHOCTL BGankn u NpoanuTbL CPOK CNYKObl KOHCTPYKLMM.

Kaxgpii n3 ynomMsaHyTbIX METOAO0B YKpenneHnsa aepeBsHHon 6anku obnagaeT yHuKanbHbIMU
TEXHUYECKUMUN XapakTePUCTUKaMM, YTO NO3BONSIET a4anTUPOBaTh UX K KOHKPETHBIM TpeOOBaHNAM
N yCrioBnsiM KOHCTpyKumn. ObLiee BHeapeHWe YrneBONIOKOH Ans yKkpenneHusa 6anku nepekpbitus
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npeacTaBnseT cobor COBPEMEHHbIN N 3P EKTUBHBIN METOA, CMNOCOOCTBYIOLLNN 3HAYUTENTBHOMY
yny4LleHno ee NPOYHOCTHBIX U MPOCTPAHCTBEHHbIX CBOWCTB.

B pamkax uccnegosatensckor paboTbl ObIr10 NPUHATO B3ATb MoAernb «banka-yrneBoriokHO»
C nonepeyHbIM XO40M BOSMIOKOH [iepeBa U yKpennsawLero Matepvana.

[ns pacyeTta nepemelleHns B 6anke, ykpenneHHON yrieBoroKHOM, UCMOMNb30Banuchb cneay-
towme xapakrepuctukn: £ = 260 000 MlMa, h = 5,8 mm:

40 mMm.

. jM-M ~ (9290,345625 +13727,525625)-12
o El 260000-97 - (0,25 + 0,0588)

lMonyyeHHoOe 3HayeHWe yOooBNETBOPSET KPUTEPUSM AOMYCTUMbIX NepeMeLleHnin, YTo CBU-
OEeTenbCTBYET O CMOCOBHOCTM paccmaTpmBaeMon 6anku BblAepKUBATbL NPUNOXKEHHbIE Harpy3Ku
N NposBnsATb 6onee BbICOKYH HECYLLYH CMNOCOOHOCTb. OTO ynyylleHne CrnocoOCTBYET BO3MOX-
HOCTM pa3paboTkn Gonee LWMPOKOro cnekTpa KOHCTPYKTUBHBIX M apXUTEKTYPHbIX peLleHnin npu
CO34aHNN HOBbIX NPOEKTOB UM MOAEPHM3ALIUN CYLLIECTBYOLLNX.

CornacHo pa6ote A.M. BopmoTtuHon «AccnepoBaHne aeEKTUBHOCTN NPUMEHEHNS YTTNEBO-
NOKHa B AePEeBSAHHbIX KOHCTPYKLMAX PEKOHCTPYMPYEMbIX 3aaHni Ha npumepe NpeobpaxeHckon
LepKBM», NPUMEHEHME YITIEBONIOKHA NO3BOJISIET YBENMYNBATL NPOSET AePEBSHHbIX 6arnok 6e3 no-
Tepu HecyLen cnocobHocTn. OgHako BHUMaHUE crneayeT YAENUTb SNOKCUOHOMY KNew, KOTOPbIN
NMO3BOMSET OCYLLECTBUTL HALEXHOE KpenrneHne yrneBornokHa Ha Barnke, ¢ yyetom TpeboBaHui
NMPOYHOCTM U HALEXHOCTU KOHCTPYKUUW. ITO NOAYEPKMBAET, YTO NPUMEHEHME YIMEBOSIOKHA B
cTpoutenbcTBe 6onee yem peanuayemo [3].

lMokasaTenn eMOHCTPUPYIOT, YTO YKpenneHHas Bepcusi 6ankm cnocobHa nepekpbiBaTb Npo-
net go 19 M, 4yto NpakTudeckn B 4 pasa Bbllle NpeablayLLero nokasarens.

Takum 06pa3om, NpUMEHEHNE YINEBOMOKOHHLIX MaTepuarnos A yCuneHus gepeBsiHHbIX 6a-
NOK NepekpbITUA NpeacTaBnsetT cobon CoBpeMEHHbIN N 3PPEKTUBHBIN METOL, CMOCOBCTBYHOLLUNA
3HAYUTENBHOMY YNYYLUEHNIO MPOYHOCTHLIX U OedOPMaLMOHHBIX XapaKTEePUCTUK KOHCTPYKLMIA.
OTO OTKpbIBaET HOBblE BO3MOXHOCTW AN pa3paboTkm Bornee WMpoKoro cnekTpa KOHCTPYKTUB-
HbIX N apPXUTEKTYPHbIX PELLEHUI MPU PEKOHCTPYKLUMM CYLLECTBYHOLINX 30aHUN, CO30aHUN HOBbIX
NMPOEKTOB, a TaKke, YTO Hanbonee LEHHO, AN YCUINEHUS OEPEBSHHbIX 3IEMEHTOB Ha 0ObEk-
Tax KynsTypHOro Hacregus, obecneynsas TpeboBaHuA npeameTa oxpaHbl. Miccnegosanve noa-
TBEPXXAAET, YTO UCMONb30BaHME YrieBosiIOkHa B CTponTenbCTBe bonee yem peannsyemo, ogHako
TpebyeT BHUMATENbLHOro Noaxoaa K Bbibopy MaTepmanoB 1 METOAO0B KpenneHus ana obecnedve-
HUS HAAEXHOCTN U AONTOBEYHOCTU KOHCTPYKLNN.
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Reinforcing Wooden Beams with Carbon Fiber
M.V. Gryaznov, D.S. Zhyravlev, N.A. So, V.M. Novikov

National Research Moscow State University of Civil Engineering,
Moscow (Russia)

Key words and phrases: carbon fiber; wooden beams; span; load-bearing capacity.

Abstract. The aim of this article is to identify methods for expanding the range of load-bearing
capacity values of a wooden beam under constraints of span width. Hypothesis: strengthening
wooden beams with carbon fiber will significantly increase the span width without sacrificing
load-bearing capacity. Research methods: analysis of scientific literature; generalization;
mathematical modeling. Results: Strengthening a wooden beam with carbon fiber has shown
a significant increase in its load-bearing capacity, thus expanding the possibilities of structural
solutions during building reconstruction.
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Mopbop onTMmanbHbIX
COCTaBOB NeHobeTOHa

A.C. CaHgaH, A.T1. Ouyp-Oon

@IreB0Y BO «TysuHcKul 2ocydapcmeeHHbIU yHUsepcumemy,
2. Kbi3bin (Poccus)

KnioyeBble cnoBa u ¢pasbl: NeHOGETOH; NeHoobpa3o-
BaTenb; Noabop cocTaea; S4encTbi 6ETOH.

AHHoOTaumsa. HacToswas ctaTbst noceseHa paspaboT-
Ke MeToauKn NpoekTUpPOBaHUSI COCTaBOB NeHobeToHa, KOTo-
pasi N03BONSAET ONTUMM3NPOBATb pacxon LeMeHTa 1 BolopaTb
onTumanbHOe BOAOLEMEHTHOE OTHOleHue. B ctatbe noa-
YepKMBaETCs, UTO BbIOOP ONTUManbHOro coctaBa NeHobeTo-
Ha ABNSETCA MHAMBMAOYANbHLIM NS KaX4oro npoekTa u Tpe-
OyeT akcnepumeHTanbHoro nogxoda. Llenb pabotel — paspa-
b6oTaTb METoAMKy BbiGOpa oNTMMaribHbIX COCTaBOB NeHobe-
TOHa, KOTopas yNpoCTUT K YCKOpUT paboTy GeToHLmKoB. [ns
AOCTWXKEHMA MOCTaBMEHHON Lienu onpeaeneHbl criegylowme
3agayn: paspaboTka COCTaBOB NSt MOSyYEHUs] KayeCTBEH-
HOro nNeHobeToHa ¢ y4yeToMm TpebyembiX CBOWCTB, TakUX Kak
NMPOYHOCTb, BPEMS CXBATbIBAHUSA N CTOMMOCTb, onpeaeneHme
HeobXxoauMbIX CBOWCTB MeHOBETOHa, BKIOYas HasHaveHue,
HeCyLLYyl CMOCOBOHOCTb, TEMMOM30NALNI0 U AONTOBEYHOCTb.
Mpegonaraemas MeToaMka NPOEKTMPOBAHUS COCTaBa MNEHOo-
6eToHa NO3BONUT ONTUMU3NPOBATL NPOLIECC NPOU3BOACTBA U
NOBbICUTb 3(PPEKTUBHOCTL PabOTbl GETOHLLMKOB.

B HacTosLee Bpems CyLLEeCTBEHHO BO3POCN Kak 00beMbl CTPOUTENBLCTBA Xunbs [4], Tak 1
sAYencTble 6ETOHbI, KOTOPbIE OTHOCATCS K CaMbIM BOCTPEOOBaHHbLIM CTPOUTENBHBIM MaTtepuanam.
Bce GonbLuyto nonynsapHOCTb HA CTPOUTENbHOM pbiHKE HabupaeT a4encTbin 6eToH [1].

Pecny6nvka TeiBa MCNbITbIBAET OrPOMHbIA AeUUNT MO MHOTMM BMAaM CTPOUTENbHbIX Ma-
Tepuanos, Tak Kak HET CBOEro NpoM3BOACTBA, YTO B YCNOBUAX PbIHOYHOW S3KOHOMUKM U BbICOKUX
TPaHCMNOPTHbLIX TapMdOB OKa3blBaeT CyLIeCTBEHHOE BMAWSHME Ha YCIOBUS U TeMMbl Pas3BUTUS
3KOHOMMKM [3].

AHanua nokasblBaeT, YTO COCTOsIHME 3KOHOMUKK Pecnybnvku ThiBa B onpegeneHHon mepe
3aBUCUT OT CTPOUTENBLHOIO KOMMIeKca B Liernom. [1pon3BoaCcTBOM CTPOUTENBHBLIX MaTepmnanos 3a-
HumatoTcst 3 obLecTBa C orpaHNYeHHOM OTBETCTBEHHOCTLIO M 10 YacTHbIX NpeanpuHMMaTenen.

CebecTonmocTb 1M° NeHOGETOHHBIX BMOKOB YacTO MpeBbILLAET YPOBEHb YCTaHOBMEHHbIX
OTNYCKHbIX UeH. B 2023-2024 rr. oHa cocTasnsana 9500-10800 py6. EctecTtBeHHO, 3TO Henpe-
PbIBHO CBSI3aHO C 06ecneyYeHHOCTbIO CbipbeM, TakK Kak Bce matepuarnbl npuso3saT 3a CasHa-
MU — LLlEMEHT, KBapLEBbI Necok, neHoobpasoBarernb, nnactudukatopsl 1 T.4. [ng npon3soacTea
neHoBEeTOHHbIX GNOKOB ecTb GonbLune 3anackl CTPOMTENBHOMO Necka, a Takke U3BecTb [2].
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Takum obpasom, B nogbope cocTaBa S4eNCToro 6eToHa B NlabopaTopHbIX YCNOBUSAX HYXXHO
onMpaTbCA Ha 3a4aHHY NIOTHOCTb, MPOYHOCTb, U OH ByAeT 3aknYaTbCsa B CrieayloLeMm:

1) onpepeneHnn COOTHOLLEHNA NeHoobpa3oBaTens 1 BoAbl HA OOUH 3aMec B nabopaTopHOM
neHomMeLuarnke;

2) yCTaHOBIEHUW NapamMeTpoB COCTaBa PacTBOpa, T.e. COOTHOLUEHME BSDKYLLEro, 3anosHu-
Tensa v BOOOBSIKYLLEro OTHOLUEHWS;

3) pacyeTe cocTaBnsOLWMX MaTepuanos Ha 1 M> neHoBeToHa 1 Ha OOVH 3aMec B nabopa-
TopHoW 6eToHOMeLLarKe.

Mo nepBbIM OBYM NyHKTaM OOLLEV aHaNUTUYECKOW 3aBMCMMOCTU He CyLLEeCTBYET M MNO3TOMY
HeobxoQMMO B KaXOOM YaCTHOM Criyyae C YY4ETOM CBOWCTB MPUMEHSEMOrO LEMEHTa U Kpewm-
Hes3eMucTon JobBaBKKM, TOHKOCTU MOMOsIa Necka OMNbITHbIM NyTeM yCTaHaBnNMBaTb ONTUMAarbHbIN
cocTtaB. [1pn NOCTynneHun Kaxgon HOBOW BSXKYyLLEro M neHoobpasoBaTensi NpUHATLIA COCTaB
AormkeH 6biTb NpeaBapUTENbHO CKOPPEKTUPOBaH B nabopaTtopum.

Mpn nogbope coctaBa NeHbl HEOOXOAUMO 3KCMEPUMEHTANbHLIM NyTEM YCTAHOBUTbL OMTU-
MarbHOE KOnM4eCcTBO BoAbl M NeHoobpa3oBaTens Ansi NONyYeHUsi Ka4eCTBEHHOW NeHbl HA OOWH
3amec neHobeToHa.

[na atoro pekomeHayetcst no Tabn. 1 B 3aBUCMMOCTM OT BMAa NpMMEHSeMOro neHoobpa-
30BaTens B3ATb OAHY OO3MPOBKY BOAbI U TPU A03MPOBKM NeHoobpasoBaTens, U Ha NONyYeHHbIX
Tpex cocTaBax U3roToBUTb B NeHOB3OMBAaTeNe NpoM3BOACTBEHHOM NeHOGEeTOHOMELLAsKM Mo Tpu
ONbITHBIX 3amMeca MeHbl A8 KaX4oro CocTaga.

MepBble ABa 3aMeca NeHbl OT KaX4oro cocTaBa BblOpachIBatoT, Tak kak Npu TPETbEM 3aMece
co3gaeTcst onTMMarnbHbIi 06beM B neHoB36MBaTene B CBSA3M C TEM, YTO OT NEPBbIX ABYX 3aMeCOB
HEKOTOpbIN 06bEM MeHbl OCTAETCH Ha CTEHKax M Ha fnonacTtax neHoB3busaTens.

N3 TpeTbero 3ameca 6epyT npoby Ansi BbIABNEHUS CBOMCTB NEHbl 1 ONpeaensoT Yepes yac
XapaKkTepUCTUKU MEeHbI, T.e. 0CaaKy MeHbl B MUNNIMMETPAXx, OTX04 XUOKOCTU U KPaTHOCTb MeHbI,
T.€. OTHOLUEHME K 0ObeMY OTX0Aa KUOKOCTH.

CocTaB, AaBLni ny4ylime nokasarenu no xapakTepuctukam neHbl U No pacxogy neHoobpa-
3oBaTterns, NPUHMMAaETCA 3a ONTUMAarbHbIN 515 NPUTOTOBEHUSA A4EeNCTON MaccChbl.

Mpn NPOeKTMpPOBaHUN COCTAaBOB NEHOBGETOHA ONTMMarnbHOE peLleHMEe Kak B OTHOLLEHMM pac-
XO[a uemeHTa, Tak 1 B Bbibope BOAOBSXKYLLEro OTHOLEHMS. KONMYeCTBEHHYI0 CBS3b MEXaAY KOM-
noHeHTamun siyenctoro 6eToHa HeobXoAMMO yCTaHaBNMBATL KaXadbl pa3 aKCnepuMeHTanbHbIM
nyTem c onpegeneHHbiMM Matepmanamu. Npu 3TOM OCHOBHbIM KpUTEPUEM BbIGPaHHOro coctaBa
neHobeToHa ABMAETCS OTCYTCTBME OCAAKN A4ENCTON Macchl, YTo obecneymnBaeT nomnyveHme sye-
ncrtoro 6eToHa 3agaHHOro 06bLEMHOro Beca 1 TpebyemMon NPOYHOCTH.

CoOOTHOLLEHNE BSXKYLLUMX W 3anonHuTenen Ana 3agaHHON NITIOTHOCTU, a Takke OPUEHTUPO-
BOYHbIE NCXOAHbIE BOOOBSIKYLLME OTHOLIEHMSA Anga NPobHbIX 3aMecoB pekomeHayeTca 6patb Ans
neHobetoHa no Tabn. 2.

NcxoaHble BOOOBSPKYLLME OTHOLLEHMS YYUTBIBAKOT HanbonbLuee KoNM4ecTBO BOAbl B pacTBO-
pe, Npy KOTOPOM MOCMe CMELUMBaHUSA C NEHOW A4yenctas macca He AaeT OCaaku.

[na onpegeneHns onTMMarnbHOrO coCTaBa S4encToro 6eToHa, PYKOBOACTBYACH AaHHbLIMU
Tabn. 2, n3rotoBnsAT B NabopaTopHon neHobeToHOMELLanKe KOHTPOsbHble 06pasLbl A1A Kax-
A0ro cocTtaea Npu Tpex BOOOLEMEHTHbIX OTHOLLUEHUSAX, OTIMYaILWMXCA OT UCXOOHOro OTHOLUe-
Husa: 0,32; 0,30 n 0,28.

Taknum obpasom, Ans BbIABNEHNS ONTMManbHOro coctaBa neHobeToHa HeO06X0AMMO N3roTo-
BUTb LWECTb NPOBHbLIX 3aMeCOB.

N3 kaxxgoro 3ameca 3anueatoT no 6 gpopm kybukos pasmepom 10x10x10 cm. OgHOBpeEMEH-
HO 3anuearoT opMbl KyonkoB 15x15x15 cm anga Ttoro, 4tobbl y6eanTbCcsa B OTCYTCTBMM OCaaKM
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Ta6nuua 1. Bugsl neHoobpasosaTens

500-nuTpoBas neHobeToHOMeLLanka
Bun neHooBpasoeatens Konu- BapuaHTbl konnyecTsa neHoobpasosa-
4ecTBO Tens, n
BOAbI, N I Il 11
BenkoBbin 10 0,8 1,0 1,2
CunTteTtunyeckmn M6-2000 15 2,1 2,3 2,5
AntomocynbgdoHaTEHOBBIN 15 2,8 2,0 3,2
a) ocagka neHbl Yepes yac — He 6onee 10 M ©) OT XunOKocTn Yyepes yac — He bGonee
80 cm”;
B) NeHbl — He meHee 20
Ta6bnuua 2. OnTumManbHble COCTaBbl
[MnoTHocTb NeHobeToHa, kr/m®
MokasaTtenu 800 1000 1200
| BapuaHT | |l BapuaHT | | BapuaHT | Il BapmaHT | | BapmaHT | |l BapunaHT
Pacxon martepmanos Ha 1 MS, Kr:
a) uemeHTa 300 350 350 400 350 400
6) monoToro necka 460 410 650 600 840 790
CootHowere uemerTa v necka | 4.4 g 1:1,8 1:2,2 1:1,7 1:2,8 1:2,3
no Becy
VcxooHble BOOOBSIXKYLLME OTHOLLEHUS 0,32 0,34 0,28 0,230 0,26 0,28

Tabnuua 3. OpMeHTUPOBOYHOE KONMYECTBO CyXMX BELLECTB

KonnyecTBo Cyxmx BeLLeCTB B KI Ha OOWH 3amec

MnoTHoCTb siMencToro 6eToHa, kr/m®

500-n1TpoBOI NeHO6ETOHOMELLAMKM

750-nuTpoBoi NneHobeToHOMELLanKu

800 260 550
1000 330 675
1200 400 750

AYEeNCTON MacChbl MPU U3TOTOBIEHUN HAPYXHbIX CTEHOBbLIX MaHernewn n3 neHobetoHa 06bEeMHOro
Beca 800 Kr/m° npu TonwmHe 300-350 mm. lNMocne NOCTOSAHHOrO Beca onpenensoT ux npegen

MPOYHOCTU MpPU CXKaTun.

Ha ocHoBaHuM NonyYeHHbIX pe3ynsTaToB yCTaHaBNIMBAOT ONTUMAarbHbI COCTaB AYENCTOro
GeToHa Npu HaVMeHbLUEM pPacxofe BSXKYLLEro Ha ero npurotosnexue [4].
PacyeT 06beMHOro Beca siYencToro 6eToHa Npom3BoanTCs Mo hopmyre:

Yau = K'chx.(’] + B/B) + Bn’
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roe y,, — obbeMHbIn BEC FIHeVICTOVI Macchbl B Kr/m>;  Yoyx, — OOBEMHBIN BEC 4encToro 6eToHa B Bbl-
CYLLEHHOM COCTOSIHUM B kr/M>; K — koathhULIMEHT, YyUYMTbIBaOLLMI CBSA3AHHYIO U agcopbupoBan-
Hyt0 BOgy B NeHobeToHe u neHocunukate nocne 3anapku n pasHbeii 0,95; B/B — BogoBsixyLlee
OTHOLLEHVWE; B, — KONM4ecTBo BOAbI M BOAHOIO pacTeopa neHoobpasosartens (B nUTpax).
Pacxon matepmanos Ha 1 M> suencToro 6eToHa onpegensT no gopmynam (2), (3) n (4):

A = (K (1 + 1), )
M=An, (3)
B = (A + MN)-B/B, (4)

roe A — pacxo BsKyLLero noptnaHguemMeHTa unm cMecu U3BecTu ¢ nopTrnaHaUueMeHTOM Ha m>
slyenctoro 6eToHa B Kr; N — YNCIO YacTeln MOSOTOro necka Ha 1 yactb Baxywero; I — pacxoq
MOMOTOrO necka Ha 1 M° suencToro 6eToHa B kr; B — pacxon Boabl Ha M B 1.

[na nonyyeHus ayencroro 6eToHa 3agaHHOro 06bLEMHOro Beca HeobxoauMO BapbUpPOBaTb
KONMUYECTBO CYXMX BeLecTB (LEMEHT, U3BECTb, MOMOThIN MECOK), 3arpy>kaemMblX B pacTBOPHbIN
OapabaH 6eToHOMELLATKU.

Op1EHTMPOBOYHBIE KOMNMYECTBA CYXUX BELLECTB, 3arpyaembiX B pacTBOpPHbIN 6apabaH ne-
HOGEeTOHOMeELLankM B 3aBMCUMOCTM OT MIOTHOCTU siyenctoro 6eToHa 1 Tuna neHobeToHoMelLla-
oK, NnpmuBoasTcs B Tabn. 3.

O606Lasa BbILLEN3NOXKEHHOE, MOXHO 3aKNOYUTb, YTO CTPYKTypa neHobeToHa genaet ero
OOHWM M3 NEePCNEKTMBHbBIX CTPOUTENBHbIX MaTtepuanos. Ero nerkoctb, Tenno- 1 3BykOM3onaum-
OHHble CBOWCTBA, a Takke YCTOMYMBOCTb K BNare 1 akonormdeckasi YACToTa OTKpPbIBalOT LUMPOKKNE
BO3MOXHOCTM ANt MPUMEHEHNS B pasfMyHbIX obnactax ctpoutenbcTtBa. CocTtaBbl U TEXHOMO-
rMs M3roToBIEHMS MEHOOETOHA MOCTOSIHHO pasBuBaeTcd. Mcnonb3oBaHMe neHobeToHa sABns-
€TCs NEePCNeKTUBHLIM N BOCTPeOOBaHHbLIM B CTPOUTENLCTBE NpU obecnevyeHnn cTaburbHOCTU
€ro OCHOBHbIX XapakTepucTuk [4]. OH NpoagormkaeT COXpaHATb BbICOKUI CNPOC B COBPEMEHHOM
cTpouTenbCcTBe Bnarogaps CBOEMY YHWKANbHOMY COYETaHMIO CBOWCTB, KOTOpblE€ OTBEYaloT Co-
BPEMEHHON apXUTEKTYpe.
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Selection of Optimal Foam Concrete Compositions
A.S. Sandan, A.P. Ochur-Ool
Tuvan State University, Kyzyl (Russia)

Key words and phrases: foam concrete; foaming agent; composition selection; cellular
concrete.

Abstract. This article is devoted to the development of a methodology for designing foam
concrete compositions, which allows you to optimize cement consumption and choose the
optimal water-cement ratio. The article emphasizes that the choice of the optimal composition of
foam concrete is individual for each project and requires an experimental approach. The purpose
of the work is to develop a methodology for choosing the optimal foam concrete compositions,
which will simplify and speed up the work of concrete workers. To achieve this goal, the following
tasks are defined: development of formulations for obtaining high-quality foam concrete, taking
into account the required properties such as strength, setting time and cost, determination of
the necessary properties of foam concrete, including purpose, load-bearing capacity, thermal
insulation and durability.
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O6ecne4vyeHue yCTOMYNBOCTU
ynpaBfieHUA NPOEeKTOM
Ha npumMmepe cTpouTenbLCTBa
XUroro KomMmnnekca

A.A. bypmuctposa, B.B. JlyuyknHa

@rb0Y BO «HauuoHanbHbIU ucciedosamernbckuli Mockoeckull
2ocydapcmeeHHbIl cmpoumerbHbIl yHUgsepcumemy,
2. Mockea (Poccus)

KniouyeBble cnoBa u dpasbl: MHBECTULMOHHO-CTPOU-
TeNbHbIN NPOEKT; ynpaBfieHNne MPOEeKTOM B CTPOMUTENbCTBE;
CTPOUTENBCTBO XUITOro KOMMJSIeKca; aHanuM3 puUckoB; ynpas-
NeHne puckamm; yCTOMYMBOE yrnpaBieHne NPOEKTOM.

AHHOTauMsA. YnpaBneHne nNpoeKkToOM CTPOUTENBLCTBA XU-
noro Komnriekca npeacraBngeT cobon npouecc nraHMpoBa-
HWS1, OpraHM3aumnmn, KOOpAMHaLUUKN U KOHTPONSA Ha BCeX CTaau-
AX peanusaumm NpoekTa ¢ Lenbko AOCTMXEHMS MaKCUMaribHO
3(p(PEKTMBHOIO UCMONbL30BaHMS PECYPCOB, COBNIOOAEHNS CPO-
KoB 1 obecneveHmns kayecTBa rotoBoro obbekTa KanmtanbHO-
ro ctpoutenbcTea. Llenbio gaHHon paboTbl ABNsSiETCs NpoBe-
AEeHne uccnegoBaHns ynpasneHnsa NpoeKkToM CTpoMTENbCTBA
Xunoro komnnekca. B pamkax nccnegosaHus 6binm peLueHbl
cnegywolwime 3agadun: BoisiBNeHWe Lenen n 3agad MHBeCcTUUn-
OHHO-CTPOUTENBLHOIO NPOEKTa, onpefeneHne OTBETCTBEHHbIX
nnL N CTEMKXONAEPOB, aHanmM3 pUCKOB npoekTa. Peaynbra-
TOM uccrefoBaHua siBNgeTcs paspaboTka pekoMmeHgaumm no
obecneyeHnto yCTOMYMBOCTU MHBECTULIMOHHO-CTPOUTENBHOMO
npoekTa.

AKTyanbHOCTb NPOBOAUMOrO MCCriegoBaHns 060CHOBaHa pacTyLMM CPOCOM Ha AOCTYMNHOe
N Ka4yeCTBEHHOE XWUNbe B YCNoBuAX ypbaHn3aumm u yBennmyeHnsa HaceneHus ropogos U, COOT-
BETCTBEHHO, POCTOM KOMMYEeCTBa HOBbIX peanudyemMblX NMPOEKTOB CTPOUTENbLCTBA XUSbIX KOM-
NIIeKCOB BO BCEX pernoHax Poccun. YCTOnM4MBOE yrpaBrieHne NpOeKTOM MO3BOSISIET HE TOSMbKO
ONTUMN3NPOBaTb PUHAHCOBbIE U BPEMEHHbIE PECYPChI, HO U CYLLECTBEHHO YNy4lUNTb Ka4eCTBO
BO3BOAVMOIO XWilbsl, YTO, B CBOK oyepenb, MOBbILWAET Y40BNETBOPEHHOCTL KOHEYHbIX MOMb30-
Barernemn.

O6bekToM nccrneaoBaHust BbibpaH »xunon komnnekc «HoBoe HaxabuHo» oT 3acTpolilimka
«Ipynna JICP» — poccuinckon komnaHum, paboTarowen B cepe Npom3BoAcTBa CTPOUTENbHbIX
mMaTepuarnosB, AeBeronMeHTa n CTPoUTENbCTBa HEABMXMMOCTU. 1o cocTosHMo Ha 1 ceHTsbps
2024 roga «I'pynna JICP» aBnsaeTtcs TpeTbUM N0 00beMY TEKYLLErO CTPOMTENBCTBA 3aCTPOMLLK-
kKom B Poccuu.

MecTtononoxeHne obbekTa: MockoBckas obnacTtb, cTpuHckuin paioH, c/n MNMaesno-Cnoboa-
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Puc. 1. OpFaHI/ISHLI,MOHHaﬂ CTPYKTYypa KOMaHAbl NMPOEKTa

ckoe, gep. YepHas. Kunown koMmnnekc npeacrtaBneH TpemMsi TUNOBLIMY 30aHUSMUW, PACMOSTOXEH-
HbIMUW Ha y4acTke nnowaaso 9 671 M2, nnowagb 3actponkun — 570,74 M2, COBOpPHO-MOHOMNUTHBIN
Xene300eTOHHbI KapKac, CTEHbI BbIMOTHEHbI N3 KPYMHbIX KAMEHHbIX ONOKOB M NaHenewn, nepe-
KpbITUS — MOHONUTHbIE Xene3obeToHHble. bnaroycTponcTBo yyactka npegnonaraet obyctpon-
CTBO AETCKMX 1 CMOPTUBHOW MIOLLAA0K, FOCTEBLIX MALLUMHO-MECT, a Takke 03erieHEHNE TEPPUTO-
pun xunoro komnnekca [1].

Mpun paspaboTke apXMTEKTYPHO-NNAHUPOBOYHbIX PELUEHUI MCMONb30BaHbl MPUHLUMMbLI MPO-
€KTUPOBaHNS €BPOMNENCKNX 3eMeHbIX NMPUropoaoB: Manasi NIIOTHOCTbL 3aCTPONKN U KOMEOpTHas
Xunas cpega. ApXMTEKTYPHBIN 0BNMK — NPOCTON M COBPEMEHHbIN, BbIMNOMHEH NO MHAMBUAYaAlb-
HOMY AM3aNH-NPOEKTY, MO3TOMY HOBbIE LUECTMITAXHbIE OOMa pPadyloT CBOMM HeCTaHAApTHbLIM
odopmneHnemM. dacagpbl BblaepxaHbl B COBPEMEHHOM CTUMNE U CcAenaHbl B COOTBETCTBUN C 00-
LWKMM LBETOBbIM (POHOM 30aHUN.

Llenbto npoekTa ABRAsieTCA BO3BEAEHME TPEX TUMOBbLIX 34aHWM Ha MMEIOLLLEMCS ydacTke, 00-
naropaxvBaHue npuneratLwmnx K HIM TEPPUTOPUIA U YCTPONCTBO HEOBXOANMON MHAPPACTPYKTYpbI
B YCTAHOBIEHHbIA CPOK C COONIOAEHMEM CMETHOM CTOMMOCTM NpoekTa. KnoueBble 3agaydn npo-
eKTa — BblOop noapsiAHbIX OpraHM3auunm, NOCTaBLLUNKOB CTPOUTENbHbBIX MaTepuanos; HanM pabo-
4YKMX, 3aKINYEeHNE OOrOBOPOB; OCYLLIECTBIIEHME ONEPATUBHOIO YNpaBreHNst MPOEKTOM, KOHTPOIb
CBOEBPEMEHHOIO M Ka4eCTBEHHOrO BbINOMHEHNS paboT COTPyaHUKaAMU; COCTaBeHne 1 nognu-
CaHue OOKyMeHTaLuuu, NpegocTaBrneHme OTYETHOCTU; KOHTPONb cobntoaeHnsa GrogxeTa; aHanma
N KOHTPOSIb PUCKOB NpoOeKTa.

[nsa ycnewHoro BbINOMHEHNS yKa3aHHbIX Bbllle 3a4a4 Heo6x04MMO HadHa4YeHne OTBETCTBEH-
HbIX UL, — PYKOBOAUTENS U KOMaHabl NpoekTa. dddeKkTnBHas paboTta pykoBoguTens OOMKHa
obecneunTb CBOEBPEMEHHYIO caady 06bekTa B aKCnnyataumo ¢ cobrnogeHnem yCTaHOBEHHOIO
Ha aTane nnaHupoBaHus OlogxeTa npoekTa. B komaHay npoekTa MOoryT BXOAUTb MaBHbI UHXe-
Hep NPoeKTa, MaBHbIN apXUTEKTOP NPOEeKTa, agMUHUCTPATOP NPOEKTa, MEHEMKEP MO 3aKymnKam,
no noabopy nepcoHana, no pmHaHcam u T.4. NMommnmo aToro, peanusaumsi CTPOUTENBHOIO Mpo-
€KTa 3a4acTyro 3aBMCUT OT OPYINX 3aMHTEPECOBAHHbIX NNL, UMEHYEMbIX CTENKXONLEPAMU.

KomaHga npoekta coctouT M3 8 4enoBek, OTBETCTBEHHOCTb 3a BbINONHEHME paboT Hecet
pykoBoAuUTemNb NpoekTa. BHyTpy KoMaHabl MOCTPOEHAa NMMHENHAA OpraHM3aLMOHHas CTPYKTypa, B
KOTOPOW pyKOBOAUTEMb rpynibl pacnpegenser 0683aHHOCTM U (PYHKUMN MeXay ee ydaCcTHUKaMMU,
rae Kaxabl YfeH KoOMaHObl OTYMTBIBAETCA HanpsMyto pyKOBOAUTENO, OOHAKO OHa YCOBepLUEH-
CTBOBaHA HEKOTOPbLIMU FOPU3OHTANbHbIMK CBSA3SIMU.

OpraHusaLmoHHasa CTpyKTypa KOMaHbl NpoeKTa HarngaHo npeactaBneHa Ha puc. 1.
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«Mpynna JICP» 3ayacTyto BbICTYNaeT B Ka4yeCcTBe reHnogpsagvvka u nogpsagymka ctpouTenb-
CTBa XUIbIX 0ObEKTOB AS151 COOCTBEHHbLIX AEBENONEPCKMX KOMMAHWI, a Takke Nno 3akasy apyrnx
YYaCTHUKOB pblHKa. MOMMMO 3TOro, AaHHas opraHu3aunsa 3aHMMaeTcs NpPOV3BOACTBOM CTPOU-
TenbHbIX MaTepuanos. Bcneacteme atux AByX (hakTOpOB KOMMYECTBO CTerKkxonaepos Oyaer He-
CKONbKO MEHbLLE, YeM B APYrMX aHanorMyHbiX CTPOUTENbHbIX NPOEKTaX:

a) BHewHue cterkxongepbl: OO0 «HOMO» — Bblgada 3aknio4YeHUs1 SKCNEpPTU3bl NMPOEKT-
HOM JokyMeHTaumn; MUHUCTEPCTBO XUNULLHON NonnTUKM MOCKOBCKOM obract — Bbigada pas-
pelwweHna Ha ctpouTenbcTBo; OO0 «MHXreoakcnepT» — BbIMNONTHEHNE UHXEHEPHbIX N3bICKAHWUIA;
AO «POCCUWNCKN CENIbCKOXO3ANCTBEHHbIN BAHK» — BeeHne pacyeTHOro cyeta Kom-
NMaHWM N OTKPbITME ACKPOY-CHETOB 115 YYAaCTHUKOB AOMEBOro CTPOMTENLCTBA, @ TakkKe Bblaava
LeneBoro KpeavTa; nokynaTtenu KBaptTup — NoKynka KBapTup B peanv3yeMoM oObekTe, perynu-
poBaHWe cnpoca n ap.

©) BHyTpeHHMe cTtenkxongepbl: OO0 «Toproseit oM «ACCA» — BbINOMHEHNE YacTu paboT
B Ka4yeCTBe reHepanbHOro nogpsavMka; KomaHaa npoekTa — opraHuM3auusl, NpoBegeHNe N KOH-
TPOINb BbINOMHAEMbIX paboT.

B npoektax MHBECTULMNOHHO-CTPOUTENBHON cdepbl CyLLECTBYET Gonbluee KONMYecTBO pu-
CKOB, 4YeM B Apyrux. CBA3aHO 3TO C BbICOKOW MPOOOIMKUTENBbHOCTBIO peanu3aumm NpoekToB,
B0NbLUMM YUCIIOM YHaCTHUKOB, BOBIIEYEHHbIX B MPOLECC CTPOUTENBLCTBA, a Takke Heobxoammo-
CTb0 KPYMHbIX KanuTamnbHbIX BIIOXEHUA. YNpaBneHne puckamm cnocobHO yCcOBeEpLLUEHCTBOBATb
npouecc peanu3auun nNpoekTa, a Takke oKkasaTb MOMOXWUTENbHOE BO3AEWCTBME Ha BIoaXeT u
CPOKM BbINOMHeHMs paboT [2].

[nsa npoBeaeHns aHanm3a puckoB CTPOUTENBHOIO NpoekTa HeO6X0AMMO NpeXxae BCEero naeH-
TMUUMPOBaTbL BCE BO3MOXHbIe pUCKU. OHM MOryT BbiTb CBSI3aHbl Kak C TEXHUYECKMMU acnekTa-
MUK CTpouTenbCTBa (AeeKTbI MaTepManosB NN KOHCTPYKLMI), Tak U C YeroBeYecknM hakTopom
(HenpaBunbHOE BbINOMHEHME PabOoT, OWNOKM B MPOEKTUPOBAHUKM). 3aTeM BaXKHO ONpenenuTb
BEPOATHOCTb BO3HUKHOBEHMWS KaXO0ro U3 BblAENEHHbIX PUCKOB U OLEHUTL CTEMNEHb Ero BNSHUSA
Ha Mpouecc peanu3auum NpoekTa B criyyae ero ocyuiectsneHus. [JaHHas knaccudukaumnsa no-
3BOSUT BbIAENUTbL PUCKK, TpebytoLme ynpasBrneH4YecKkmuxX peLleHnii No nx IMKBUAALUMM, CHDKEHWIO
NoTEeHUManbHOro HEraTMBHOMO BO3AEWCTBMS UMM NOATOTOBKE K X BO3HUKHOBEHMIO.

Ha ocHoBe npencraBneHHoN Bblle MHopMaLnKM 1 TEKYLLMX YCIOBUIN BHELLHEN Cpedbl CTPO-
UTEnNbHbIX OpraHn3aumi 6bin NPoBeaeH aHanNn3 PUCKOB MHBECTULIMOHHO-CTPOUTENBHOMO NPOeKTa,
pes3ynbTaTbl KOTOPOro nNpeacTasneHbl B Tabn. 1.

Haunbonee onacHbiM1 puckamu Ans LaHHOrO MHBECTULMOHHO-CTPOUTENBHOIO NPOeKTa siB-
NATCA BBEAEHNE BOEHHOIO MOMOXEHUSI B CTPAHE U HEKaYeCTBEHHOE BbINOSIHEHME CTPOUTENb-
HO-MOHTaXHbIX paboT 13-3a HeQOCTaTOYHOro YPOBHSA KBanudukaumm pabounx. MepsBbii U3 Bbl-
LUENEepeYNCIIEHHbIX PUCKOB SIBNSIETCA HEKOHTPONMUPYEMbIM, OpraHM3auus He MOXET HW MOBIK-
ATb HA BEPOSATHOCTb €r0 HaCTYNMNEHWs, HA NOArOTOBUTBLCS K €r0 HACTYNNEHUIO NyTEM MPUHATUSA
Mep aHTULMNATUBHOIO YNpaBreHus, O4HAaKo MOXHO BO34ENCTBOBATb Ha BTOPOMN U3 BbISIBITIEHHbIX
PWCKOB.

Bbinv npeanoxeHsl criegytowine pekoMmeHgaumm ansa obecneyeHns yCToM4nMBOCTU yrnpasne-
HWS MPOEKTOM Ha NpUMepe CTPOUTENBCTBA XKUITOro KOMMJeKkea:

1) ansa paboT, BbINOMHAEMbIX NOAPSOHON OpraHM3auMen Ha ycroBusiX goroBopa — Ooree
TWwaTtenbHbIN 0TOOP NOAPSAHON OpraHn3aumm A5 BbINONTHEHNS CTPOUTENbHO-MOHTaXHbIX pabor,
OCHOBaHHbIN Ha penyTauum 3TOM OpraHuM3auuun, NPOLLMbIX MPOeKTax u Keanudpukaumm coTpya-
HUKOB;

2) ansa paboT, BbINONMHAEMbIX OpraHn3aumen caMoCTOATENbHO, — OpraHn3aums perynspHoro
0By4eHus 1 NoBbILLIEHMS KBanudukauum pabo4mx, BKNOYaoLWMX Kak TeopeTuyeckme, Tak 1 npak-
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Tabnuua 1. OueHKa pUCKOB UHBECTULIMOHHO-CTPOUTENBHOIO NPoeKTa

BeposiTHOCTb
Puck OnacHocTb P Wtoro
HacTynnexHus
BBeaeHne BOEHHOro NonoXeHus B CTpaHe 9 6 54
CoTpyAHVIKN 1 CTPOUTENN C HEeJOCTaTOYHON KBanu- 7 7 49
ukaumnen — HekavyecTBEHHas 3acTpoiika
OwunbkM B COCTaBNEHUN CMETbl — HeOOoCTaToK
(PMHaAHCMpPOBaHUS, HEBO3MOXHOCTb  3aBepLue- 8 4 32
HUs1 paboT
CHmXeHne ypoBHSA JOXOO0B M NiaTexecrnocobHo- 6 5 30
CTu notpebutenemn
3agepxka cgadv obbekTa B aKcnnyaTaumo 4 7 28
YXyoweHue penytauumM KOMMA@HWW, KOTOpoe no- 8 3 24
BMUSIET Ha KPeaAUTOPOB, MHBECTOPOB U KIIMEHTOB
YBenvyeHve CTOMMOCTM CTPOUTENbCTBA M3-3a po- 4 5 20
CTa LieH Ha CTpouTenbHble MaTepuarbl
HecooTBeTCTBME NOCTPOEHHbIX 34aHWUIA HOPMATUB- 8 2 16
HblM TpeboBaHMAM
lMpepoctaBneHne nocTaBlUMKaAMU HEKaAYeCTBEH- 5 3 15
HbIX CTPOUTENbHbIX MaTepuanos
HeaddekTnBHaa peknamHaa kamnaHua XK — 7 5 14
HM3KMI CNpoC cpeaun notpebutenen
OTka3 napTHEPOB B 3aKMOYEHWM KOHTPAKTOB
UNM NpeanoXeHne HenpuemnembiX YCnoBWUN CO- 6 3 18
rnaweHumn

TUYECKME 3aHSITUS C NPUBMEYEHNEM ONMbITHBLIX CMELNanmcToB;

3) cosgaHve apPEKTUBHON CUCTEMbBI KOHTPOIS KAYecTBa BbIMNOMHSAEMbIX paboT, Hanpumvep,
nyTem BHeApPEHUs1 Ha 0ObeKTe CUCTeMbl MHOTOYPOBHEBOW MPOBEPKWU Ha pasHbiX 3Tanax CTpo-
UTENbCTBA, MO3BONAIOLLEN CBOEBPEMEHHO BbISIBMATb M YCTPaHATb HEOOCTaTKM U HapyLleHus,
npefoTepallas ux aanbHenllee HeraTMBHOE BO3OENCTBME Ha X0 peanusaummn npoexTa.
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Ensuring the Sustainability of Project Management Using the Example
of the Construction of a Residential Complex

A.A. Burmistrova, V.V. Luchkina

National Research Moscow State University of Civil Engineering,
Moscow (Russia)

Key words and phrases: investment construction project; project management in
construction; construction of apartment complex; risk analysis; risk management; sustainable
project management.

Abstract. Project management of apartment complex construction is a process of planning,
organization, coordination and control at all stages of project implementation for the purpose
of achieving the most efficient use of resources, deadlines control and ensuring the quality of
the finished object of capital construction. The purpose of the work is to conduct a study of
the project management of the construction of an apartment complex. Within the framework
of this research the following tasks were solved: identification of goals and tasks of the
investment construction project, determination of responsible persons and stakeholders, project
risks analysis. The result of the study is the development of recommendations to ensure the
sustainability of the investment construction project.
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A Study of Viscosity Effect
on Helical Turbine Flowmeter

K.A. Bashmur, A.N. Dimoyv, E.A. Petrovsky, O.A. Kolenchukov
Siberian Federal University, Krasnoyarsk (Russia)

Key words and phrases: helical relief; viscosity; helicoid
rotor; hydraulic resistance; hydraulic turbine; flowmeter.

Abstract. The aim of the study was to analyze the effect
of viscosity on the characteristics of a turbine flowmeter with
a helicoid rotor, which is a hollow cylindrical body with a
helical macrorelief on the inner surface. Viscosity is one of
the important factors affecting the characteristics of a turbine
flowmeter, so the hypothesis of the study was to analyze
the effect of viscosity on the characteristics of hydraulic
resistance in the developed flowmeter rotor. The task of the
study was to conduct CFD modeling in the CFX software for
a rotor with a helical relief and a rotor with an impeller for
comparison. It was found that when using a flowmeter with a
helical relief, a multiple of lower hydraulic resistance occurs.
As a result, the costs of achieving measurement accuracy
can be reduced by reducing energy costs for pumping the
medium.

The use of flowmeters is relevant for many areas of industry. Turbine flowmeters are widely
used in the exploration and transportation of oil and petroleum products, as well as in various
process installations [1]. With the ever-increasing costs of exploration and extraction of natural
resources, it is important that the number of raw materials is measured qualitatively. The choice
of flowmeter depends on the conditions of the technological process, the expected range of char-
acteristics and properties of the working environment.

The operating principle of turbine flowmeters is based on measuring the number of rotor
revolutions in the flow of the medium. The advantages of turbine flowmeters include their low
cost and the ability to operate without a power source. The disadvantages of turbine flowmeters
include a narrow range of operating characteristics; the instability of measurements due to design
features; a significant influence of impurities in the working fluid on the measurement results [2].

The value that directly affects the linearity of the turbine flowmeter is the viscosity of the
working medium. Despite the fact that many studies have been conducted, the mechanism of
the influence of the viscosity of the working medium on the operation of the turbine flowmeter is
still not fully understood. The linear range of the turbine flowmeter gradually decreases with a
viscosity above 1 cSt, and practically disappears in the range from 50 ¢St to 100 ¢St [3]. In this
regard, expanding the linearity range of the turbine flowmeter is relevant, for example, for areas
with a sharp temperature contrast, in particular, for Siberia.

Hydraulic resistance is estimated by the amount of lost specific energy, irretrievably spent on

Methods and Devices for Monitoring and Diagnosing Materials, Products, 27
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Fig. 2. Hydraulic resistance vs. rotor speed and viscosity for a flowmeter:
a) with an impeller; b) with a screw relief

the work of friction forces. However, the resistance characteristics of rough surfaces, especially
with significant roughness elements (macrorelief), have not been sufficiently studied. The advent
of computer simulation tools for flow movement has significantly simplified this task.

Based on the above, it follows that it is necessary to consider the operation of flowmeters with
different rotor designs with varying viscosity and to determine its influence on hydraulic resistance
using CFD-modeling methods.

28 Memods! u npubopsbl KOHMPOAA U OUA2HOCMUKU Mamepuanos,
u3zdenuii, sewjecme u npupodHoli cpedobl
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The compared devices are turbine flowmeters with different rotor designs. The first flowmeter
rotor has a standard design with an impeller. The second developed design (Fig. 1) is a flowmeter
rotor with an internal helical relief [4; 5].

The source of energy of the developed device is the pressure of the working fluid flow.
The flow, acting on the helical relief located on the inner surface of the rotor, forms the emergence
of forces that tend to turn the rotor, thereby causing torque.

The numerical experiment with the flow motion of the medium was carried out using the
Ansys CFX software. Flow parameters: mass flow rate at the input — 4 kg/s; pressure at the
output — 4.2 MPa. The k—¢ turbulence model was chosen as the fluid motion model used in the
calculations. This model ensures a fairly fast convergence and is less demanding on computing
power. The medium is presented in three versions: low-viscosity (n = 10 mPa-s), with increased
viscosity (n = 25 mPa-s) and high-viscosity (n = 60 mPa-s). The flow section and outer diameter
of the rotor were 25 and 52 mm, respectively. The rotor length was 125 mm.

To calculate the hydraulic resistance, the pressure drop was determined from the pressure
distribution diagram by extracting the pressure values from the initial and final sections of the ro-
tor. The average speed was determined using the “average speed by volume” function.

The obtained graphs of the dependence of the hydraulic resistance values on the number of
rotor revolutions at different viscosity values are displayed on the graphs (Fig. 2).

Based on the graphs (Fig. 2), it can be noted that in the studied range of working environment
characteristics and rotor speeds, the graphs of hydraulic resistances are approximately equally
linear. This indicates a further relatively simple interpretation of the flow-pressure characteristics
of both flowmeters.

Based on the results of hydrodynamic modeling, the use of a flowmeter rotor with an internal
helical relief is more efficient than a flowmeter with an impeller. This is due to the fact that in the
first case, the hydraulic resistance is significantly lower, due to which less flow energy (pump
pressure) is required. In particular, for low-viscosity and high-viscosity media, the hydraulic resis-
tance value is 2.9 and 2.5 times lower, respectively, for high viscosity — 2.3 times lower.

Financial support was provided by Program of the Grant Council under the President of the
Russian Federation (project SP-1051.2022.1).
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UccnepoBaHue BNUAHUSA BA3KOCTU Ha pacxogaomMep C BUHTOBOW TYpPOMHOM
K.A. Bawmyp, A.H. Oumos, 3.A. lMNetposckun, O.A. KoneH4ykos

@rAQY BO «Cubupckuli ¢hedeparbHbIl yHU8epcUmemy,
2. KpacHosipck (Poccusi)

KnioueBble crioBa 1 ¢ppasbl: BUHTOBOW pernbed; BA3KOCTb; renUKoUAHbIA poTop; rmapas-
nnyeckoe ConpoTuBMeHue; rmapoTypbuHa; pacxogomep.

AHHoTauus. Lenbto paboTbl ABNSANCA aHanu3 BAUSIHUA BA3KOCTU Ha XapaKTepPUCTUKN Typ-
BMHHOro pacxogomMepa C renMKouMaHbLIM POTOPOM, NPEACTaBNAOLWMM coboin nonoe LmunuHapuye-
CKO€e Terno C BUHTOBbIM MakpoperbedoM Ha BHYTPEHHEN NOBEPXHOCTU. BA3KOCTb sBNseTca oa-
HUM M3 BaXKHbIX )aKTOPOB, BIIMSIIOLLMX HA XapaKTepPUCTUKN TYpOUHHOro pacxogomMmepa, No3Tomy
rmnoTesa nccrnegoBaHUsA COCTOsINa B aHanmse BOMpPoca BIIMSHUS BSA3KOCTM Ha XapaKTepPUCTUKK
rmapaBnnMyecKkoro ConpoTMBIEHNA B pa3paboTaHHOM poTope pacxogomepa. 3agjadva uccnepo-
BaHus ceBogmnacb K nposegeHuto CFD-mogenupoBaHusa B nporpaMmmHom Mogyrne CFX gns po-
TOpa C BUMHTOBbIM penbedoM M poTopa C Kpblfb4aTKOW ON1S cpaBHeHUs. BbisiBNeHo, 4YTO npu
NCNoMnb30BaHUN pacxogomepa C BUHTOBbIM pernbedOM BO3HWKAET KpaTHO MeHbluee rmapasnu-
yeckoe conpoTueneHune. B pesynstate MOryT OblTb CHUXKEHbI 3aTpaTbl Ha OCYLLECTBIIEHUe TOou-
HOCTWN U3MEPEHUI MYyTEM CHWXKEHUS SHEPreTUYECKMX 3aTpaT Ha nepekavymBaHe cpeabl.

© K.A. Bashmur, A.N. Dimoyv, E.A. Petrovsky, O.A. Kolenchukov, 2024

30 Memods! u npubopbl KOHMPOAA U OUA2HOCMUKU MAmMepuaos,
u3zdenuii, sewjecme u npupodHoli cpedobl
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lNMepcnekTuUBbLI pa3BUTUA MapPKeTUHra
TOBapoB py4YHoOUu paboTbl B Poccumn

B.N. KyTy3oB

@re0Y BO «Camapckul eocydapcmeeHHbIl mexHu4YyecKul
yHusepcumemy, 2. Camapa (Poccusi)

KniouyeBble cnoBa u dpasbl: MApPKETUHT; NEPCNEKTUBDI
pa3BUTUSE MapkeTuHra B Poccuu; ToBapbl pydHoOu paboThbi;
NepcrneKkTMBbl; 3KOHOMUYECKUIA POCT; YHUKANbHOCTb; MOBbI-
LLIEHHbIN crnpoc.

AHHOTauuA. B gaHHOM cTaTbe paccmaTpuBaloTcsl nep-
CMEeKTUBbl Pa3BUTUA MapKeTUHra TOBApOB PYYHbIX paboT B
Poccun. Llenbto gaHHOM cTaTbu 4BNAETCA U3yYeHue nep-
CMEKTMBbI Pa3BUTUS MapKeTMHra TOBapoOB pydHOM paboThbl.
3ajauym Hawero uccriefoBaHus: onpenennTbCs ¢ OCHOBHbI-
MU MOHATUSIMU «MaPKETUHI» U «TOBapbl PYy4YHOW paboTbiy;
0003Ha4YNTb OCHOBHbIE MEPCNEKTMBLI U NPOBIeMbl pasBUTUS
MapkeTuHra B Poccum B LieNoM; onnucaTb OCHOBHbIE TEHOEH-
LN, NepcnekTUBbl U NPENSTCTBUS Pa3BUTUS MapKETUHra To-
BapoB py4Hon paboTbl B Poccun. Mmnotesa Haliero uccne-
A0BaHus: ToBapbl pydHon paboTbl npuobpeTtatroT GonbLuyto
NonynspHOCTb, B CBA3W C YEM YBENUYMBAETCS MX CNPOC U
pacTeT KOHKYpEeHLMSA cpean TpaguunoHHbIX TOBApOB U YCIyT.
OTO ABnSETCH akTyarnbHbIM B HalLe BPeMsi, MOCKOSNbKY MOsiB-
ngeTcs HoBas MapKETMHIoBasi HULWWIA, BRMSKOLWAN Ha pa3Bu-
TMe MapKeTuHra B uernom. Metoabl: cpaBHUTENbHbBIM aHanms
nutepartypbl, 0600LIEHNE N WHTepnpeTauusi pesyrnLTaToB.
OCHOBHbIE BbIBOAbI: pasBUTNE MapKeTUHra TOBapOB PYyYHOM
paboTbl UMEET OrpoOMHbIV NoTeHuMan Ang passutus busHe-
ca B cdepe ToBapoB py4HOM paboTbl B Poccum, NOCKONbKY
pacTywmn cnpoc obecneymBaeT pa3BUTUE 3TOW OTpaciu, u
npaBuiibHas opraHM3aumMsi MapkeTuHra SBMASETCS KIo4oM
9KOHOMWYECKOro pocTa.

[na Toro 4to6bl NOHATL NEPCNEKTMBLI Pa3BUTUS,, HEOOXOAMMO 0603HaUYNTb NOHATUSA «Map-
KETUHI», «KMapKETUHI TOBapoB» U OCOOEHHOCTN Pa3BUTUS COBPEMEHHOrO MapKeTuHra B Poccun
B yCnoBusix rnobanbHbiX U3MeHEeHUN. MNOoHATUE «MapKETUHr» — 3TO NPOABMXEHWE TOBAPOB U
yCnyr Ha pbiHKe. TakuMm 06pa3oM, MapKETUHT — 3TO OeATENbHOCTb, HanpaBneHHas Ha NpPoaBu-
XeHue ToBapoB M ycnyr. Kak oTMe4yaeT AMepuKaHckas accounauus MapkeTuHra, «MapKeTuHr
onpeaensieTcsi kak NpoLecc, BktoyatoLwmi B ceba pa3paboTky cTpaTernm, ycTaHOBEHNE LiEHbI,
NpOoABWXEHNE N peanu3auuio Uaen, ToBapoB U ycnyr Yepe3 oOMeH, KOTOpbIA MPUHOCUT NOMb-
3y Kak OTAenbHbIM IoasaM, Tak U opraHudaumam» [1]. Takum oGpa3om, OCHOBHbIE LEenn — 3TO
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onpeaenuTb NoTpebHOCTN nokynaTenen, HauTu cnocob, Kak yaoBneTBOpPUTb 3TN NOTpeBbHOCTH
Hanny4wunm obpasom, 1 nonyuntb Npubeinb. ECTb ewe ogHa ocobas yHKUMS MapKeTuHra, Kor-
Aa npoucxoauT opmmnpoBaHne notpebHocTn y nokynartenein. MNpu aTom B3aMMogencTsun Bce
«BbIMIPbIBAOT». ATO CUTyaUUst «win-winy, Npy KOTOPOW U KOMMaHUS yBenuymsaet npubbinb, 1
3aKkpblBaeTcsa NnoTpebHoCcTb nokynartens [2].

MapkeTtonorn u cneumanucTbel 0CO60 U3yyaroT AaHHble BONPOCHl 1 pa3pabaTtbiBaioT bonee
TOYHOE MHAMBUAYanbHOE NpeanoXxeHune, YTobbl Ana noTpebuTensa aTo cTano O4YeHb NpuBReKa-
TErNbHbIM.

MapKeTuHr Kak oTaenbHas oTpacsib 9KOHOMUKN hopMmupoBarach odeHb gasHo. Ewe B 1905
rogy amepuikaHckmi akoHomuct Apd Loy BnepBble cdopmyrnvpoBarn KOHUENuuio MapKeTuHra
KaK MHCTPYMEHTa, KOTopbin obecneymMBaeT B3anMOLENCTBME MeXOy NPOU3BOACTBOM WM MOTpe-
frneHnem, npuBogsilee K npogaxe TtoapoB. B 1908 rogy B CoeamHeHHbIX LTatax Amepuku
nosBsunacb nepsas KoMnaHus, 3aHMMaroLwasca MapkeTuHrom. B 1911 rogy B KpynHbIX Komna-
HUAX Hayanu co3gaBaTtbh crneyunaribHble nogpasgeneHnd, Kotopble 3aHUManmMcb MapkeTuHrom. A
B 1926 rogy 6bina ocHoBaHa «HaumoHanbHasa accoumnauus mapketuHray [3]. U ¢ Havyana 20-ro
BeKa MapKeTMHI CTaHOBUTCS camMoK NOMynapHON Hay4YHOM AUCLUMNIIMHOM U NpPenogaeTcs B YHU-
BepcuTeTax. bBbICTpbIN cKavyoK pasBUTUSA MapKeTMHra npousoLlert BO BpemMs BTOPOM MWPOBOM
BOVIHbI, KOrga BCe MPeanpusaTus U KOMMaHuM NepeLLsin Ha MacCoBOE NPOU3BOACTBO TOBApOB.
lMosiBunacb HeobXxooMMOCTb CbbITa Ha PbIHOK TOBApOB W ycnyr. [locne MUPOBbIX MNOTPACEHUN
MapKEeTUHI CTaHOBUTCHA MPEeAMETOM U3YyYeHUs Kak YacTb npeanpuHUMaTenbCKon AeAaTenbHOCTU
N rNaBHbIM MHCTPYMEHTOM Ou3Heca u ynpasneHusi cnpocom [2]. OT KoHUenuMmM MaccoBoro npo-
W3BOACTBA TOBApPOB COBPEMEHHbLIN MapKETUHI nepeLlen B KOHUENUUIo «MapKeTuHra B3anmMooT-
HoweHnn». B HacTodwwee Bpemsa B Poccun Hambonee BocTpeboBaH MapKETUHI, OCHOBAHHbIN Ha
NMOCTPOEHUUN AONTOCPOYHBIX OTHOLLEHWI C KNWeHTaMu. OTa KoHUenumsa ocobeHHOo akTyarnbHa ans
NPOABWMXEHNSA TOBAPOB, CO30aHHbIX BPYYHYHO, MOCKOMbKY OHa MO3BOMSAET YCTAHOBUTbL TECHYIO
CBA3b Mexay notpebutenammn n nokynarensamMmu. 910 UrpaeT KNYeBYO PosSib B YCMELHOM Mpo-
OBWKEHUN TOBApOB, CO30aHHbIX BPYYHYHO [3].

Ob6cyxdeHue u Pesynbmamel. [NepcnekTnBbl pasBuTMa MapKkeTUHra ToBapoB py4yHON paboTbl
TEeCHO CBsi3aHbl C pa3BuTMEM MapkeTuHra B Poccun B uenom. Moatomy BaxHO 0603Ha4UTb CO-
BPEMEHHOE COCTOSIHME MapKeTMHra Kak COCTaBrgoLWwen 3KOHOMUYECKOro pocTa, Tak Kak B pam-
Kax KOHUenummn MapKeTHra B3auMOOTHOLLUEHWN IMTaBHOW LIENbIO ABMSAETCA YCTaHOBNEHNE TECHbIX
OONrOCPOYHbIX KOHTAKTOB C MOMOLLIbIO YOOBNETBOPEHUS NOTpebHOCTEN NoTpebuTenen. Bnpoyem,
3TO rnaBHag uenb ang nwoboro 6usHeca. MimeHHo nokynaTtenu B utore 6yayT npyHuMaTth pelue-
HWMe O MOKYMKe TOro UM MHOro TOBapa, MCXOAS U3 CBOUX NOTPEBHOCTEN, HACTPOEHUI U XXENaHWUNA.
Takum o6pa3om, NOHATbL NEpPCNeKTUBY pa3BUTUS MapKeTuHra B Poccun Heobxogumo vepes uns-
yYyeHune pbIHOYHOW cpefpbl, KoTopasi xapaktepuayerca notpebutenamu. [na aToro BaXHbIM UH-
OVKaTOPOM ANSA OLEHKM ABMSeTca UHAeKC notpedutensHom yeepeHHocTn (UMY). OH cocTtouT 13
MaTtepuarnbHOro NoNoXeHnsa NoTpedbuTenen, SKOHOMNYECKON cuTyaumm B Poccumn n ycnosun gns
npnobpeteHnsi ToBapos [4].

Mo gaHHbIM PoccTtarta, B TpeTbeM kBapTane 2022 roga UMY cHuauncsa Ha 22 %. 3To roBoput
0 TOM, YTO NOTPEBUTENM UCMbITLIBAOT HEYBEPEHHOCTb B TEKYLLEN CUTYaLUMn. OTO MOXHO 0ObsC-
HUTb HECTAOUNBHON BHYTPEHHE U BHELUHE NONNTUYECKON cuTyauuen B ctpaHe. OgHako AaHHbIN
nokasaTenb N0 CpaBHEHMIO C cUTyaumen Bo BTOpom kBapTtane 2022 roga HEMHOIO YRyudLINIICA:
nHAEeKC noTpebutenbckmx ueH yeenmnuuncsa nodtn Ha 30 % [3]. HemHoro cHusmnace nokynatenb-
Hasi cnocOBHOCTb HENPOAOBOSIbCTBEHHbBIX TOBAPOB KO BTOpoW nornosuHe 2022 roga (Ha 10 %).
OTO roBOpPUT O TOM, YTO MOKynaTenu NpPOSBST OCMOTPUTENBHOCTbL U CTPEMSATCS 3KOHOMUTD,
Bblbupasg bonee goctynHble BapuaHThl [3]. OcHoBbIBasICL Ha MHGOPMaLUUK O pacTyLleM UHAEKCe
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noTpebuTenbLCcKom yBepPEeHHOCTU, MOXHO NPeANoNoXnTb, YTo NoTpebutenu oTknagbiBatoT nprmoob-
peTeHne KpynHbIX MNOKYynoK. Ha oCHOBe 3TOro MOXHO caernaTb BbIBOA O TOM, YTO MHOrMe Komna-
HUN CTPEMATCHA BbICTpaMBaTbh AONTOCPOYHbIE OTHOLLEHUS C KNMEHTaMW (CTpaTernss MapkeTuHra
B3aMMOOTHOLLEHMI), YTOObI MOBLICUTbL LLEHHOCTb CBOMX NPOAYKTOB U YCNyr. [ns 3TOro koMnaHum
NCNonb3yrT MHAOPMAaLMIO O NMOoSib3e NPOAYKTOB U YCIyr, HAaTypanbHOCTU U YHUKANbHOCTH.

Mo AaHHbIM HAYYHOro LieHTpa MUPOBOrO YPOBHSA «LIeHTp MexancumnnnHapHbIX nccnegosa-
HWUI YenoBeyeckoro noteHumana» (¢ 2020 roga B pamkax npoekta «Hayka»), nsgenusa pyyHom
paboTbl OTHOCATCA K KpeaTUBHOW MHOYCTPUM IKOHOMUKKU. KpeaTuBHas MHAYCTPUS — 3TO TaKowm
CEKTOp 9KOHOMMUKM, rae YacTb Aoxoda hopMmUPYeTCS 3a CHET TBOPYECKOW AeATENbHOCTH, a Takke
3allMLLeHbl MpaBa Ha UMHTENNeKTyanbHy CoBCTBEHHOCTbL. B aTON cdepe Habnogaetrca 6onee
3HaYUTErNbHbIA POCT MO CPaBHEHUIO C APYrMMW OTpacrsMu: oHa co3faeT okono 3 % MUPOBOro
BarioBOro BHyTPEHHEro NpoaykTa n obecnevmsaet 3aHATOCTb AN 1 % 9KOHOMMYECKN aKTUBHOTO
HaceneHus [4]. Takum obpa3om, pa3BuTUE MapKeTuHra ToBapoB pPy4HOW paboTbl SBNSETCA No-
rMYeCKUM NPOLOIPKEHNEM Pa3BUTUS MAPKETUHra B ObICTPO MEHSIOLLUMXCS YCITOBUSAX U3MEHEHWI
notpebHoCcTen NOTpedbMTENEN U SKOHOMNYECKUX BbI3OBOB BHYTPU CTpaHbl. Ha gaHHbLIN MOMEHT
OCHOBHbI€ NepCrneKkTMBbI Pa3BUTUS MapKeTUHra u3aenuim pyyHon paboTsl cnegytowme.

* B coBpemeHHOM Mupe nokynatenu Bce 6ornblue LUeHAT UHAUBMAYaNbHOCTb U HEMOBTO-
pUMOCTb TOBapoB. M3genus, co3gaHHble BPYYHY0, NPUBEKaOT BHUMaHWE CBOUM YHUKanbHbIM
ON3anHOM M pyyYHOWN paboTon.

*  OHnanH-npogaxu CTaHOBATCS OCHOBHbLIM CNOCO60OM peanusaumn NnpoayKumMm pyvyHon pa-
60Tbl. MIHTepHeT-nnaTopMbl 1 coLmanbHble CETU NO3BOMSAIT MacTepam nNpoaaBaTb CBOW U3ae-
Nnsi MO BCeN CTpaHe n Jaxe 3a ee npegenamu.

+ [ocygapcTBeHHble NporpamMbl NOAAEpPXKKM manoro 6usHeca, B TOM Yncrne B cpepe pyu-
HOro NPOM3BOACTBA, CNOCOOCTBYIOT pasBuTUIO cekTopa hand-made B Poccum.

* B nocnegHee Bpems pacTeT MHTEPEC K KONMOrM4eckn YNCTLIM U HaTyparnbHbIM MaTepua-
nam, 4To AenaeT NpoayKumo pydHon paboTbl elle 6onee nonynspHou [2].

Ha cerogHAWHWA AeHb GbinNn BblAenNeHbl cneayowme nepcnekTMBHbIE HanpasBneHus no no-
NyNnApHOCTM TOBApPOB Py4HOM paboTbl BLICOKOrO Cnpoca.

*  W3penus 13 TeKCTUNS, CO34aHHble BPY4YHYHO, Takme Kak noayLuku, ogexaa, nokpbiBana,
CYMKM N akceccyapbl, OCTalTCa akTyanbHbiMU. WX YHUKanNbHbIE Y30pbl, KAYECTBEHHbIE MaTepu-
anbl U HEMOBTOPUMbIN OM3aH NPUBIIEKAOT BHUMaHWE rnokynaTtenen.

* YKpaweHus n akceccyapbl, BbINOMHEHHbIE BPYYHYIO, NPEeAOCTaBNSAT LWMPOKME BO3MOX-
HOCTM 4N4 TBOpYECTBa. ATO MOryT BbITh Cepbru, KonbLa, oxepernbs, bpacneTsl, 6poluv n gpyrue
akceccyapbl, U3roTOBMEHHbIE U3 Pa3fiMYHbIX MaTepuarnoB, TakMX Kak MeTans, CTEeKno, KaMHu,
KOXa n gp.

*  WNagenuna na kepamukn n cdapgopa, cosgaHHble BPYUHYHO, NOMb3YHTCS MOMYNSPHOCTbIO
cpeau ueHuTenen yHuKanbHbIX npegMeToB nHTepbepa. 3To MoryT 6biTb Nocyaa, Basbl, CKyNbMTy-
pbl, OUrYpKN 1 gpyrne eKopaTuBHbIE U3OEenus.

* PbIHOK HaTypanbHON KOCMETUKN U YXOLAOBbLIX CPEACTB NpoAormkaeT pactu. [pon3BoacTBo
Mblfa, KpemoB, 6anb3aMoB U ApYrMx CPeaCcTB Ha OCHOBE HaTypalibHbIX WMHIPEAUEHTOB MOXET
cTaTb ycrnewHblM GU3HECOM.

* [lpegmeTbl MHTEpbEpa, CO3AaHHbIE BPY4YHY, TaKMe Kak CBETUIIbHMKW, Yachkl, 3epkana,
KapTWUHbI U1 MHOrOe Apyroe, Norb3ylTCs CMPOCOM Cpeaun Tex, KTO XO4eT npuaatb CBOEMY OOMY
nHanBmnayanbHocTb [3].

OueHb NonynsipHbIM CTAHOBUTCH PbIHOK CBeYen py4yHon paboThl. iccnegoBaHue, nposeaeH-
HOe aHanMTUYeCKNUM areHTCTBOM, Nnokasarno, 4YTo B Poccum pacTeT UHTepec K U3aenusam pyyHomn
paboTbl M eKopaTUBHLIM 3rieMeHTam Ansa AoMallHero nHtepbepa. CornacHo oT4eTy, 3a nocreg-
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B neceptsl
Bogexaa n
aKkceccyapsl

B mebens

" Dy TepnA

Puc. 1. Jlngepbl no cnpocy ToBapoB pyyHon paboTtbl 2024

CYMEM pYYHOW paboTel  nnaTbe py4Hoi paboTel  CTYMNbA, CTOMNLI PYYHOR
paboTkl, KpoBaTH,
OWBaHE

Puc. 2. MonynspHble ToBapbl py4yHow paboTtkl 13 ogexabl u mebenu 2024 (ABnTo)

HWMe HEeCKONbKO NET CNpoC Ha CBeYN pyyHow pabotbl B Poccumn ysenuumncsa Ha 15 %. B 2023 r.
0bbem pbiHka cocTaBui bonee 3 MunnMapaoB pyonen. ATo CBUAETENBCTBYET O TOM, YTO JAHHbIN
CErMeHT pblHKa akTyaneH u MMeeT noTeHuman ansa gansHenwero passutus [3]. Ha puc. 1 un 2
npegcTaBneHbl AaHHbIe NO caMbIM NOMYNAPHLIM TOBapaM py4Hon paboTbl (N0 maTepnanam muc-
CcrnefoBaHWs Mo KONMYeCTBY 3anpocoB Ha ABUTO).

CornacHo cTaTucTuKe caMbixX NONYNSPHbIX TOBApOB py4HOW paboTbl cpean nsgenumn mebenu
1 ogexnapl, CyLecTByeT U pag npobrnem nnun npenaTcTBum pa3BuTMa MapkeTuHra B Poccun.

+ PykoBogutenu KOMnaHum HeAOOLIEHUBAKOT BaXXHOCTb MapkeTuHra. OHU He OCO3HaloT, Y4TO
MapKETUHT ABNSAETCA KNHOYEBbIM MHCTPYMEHTOM NS YCMELWHOW KOHKYpeHUMM Ha pbiHKe. M3-3a
3TOr0 MapKEeTUHry 4acTo OTBOAMUTCSH BTOPOCTENEHHas porb.

+ OrtcyTCcTBME BbICOKOKBANMMUUMPOBaHHbLIX COTPYAHMKOB, KOTOPbIE MOrYT NPOBECTU Kave-
CTBEHHOE MapKeTMHIoBOE MUCCeaoBaHue.

+ ®uHaHCcOBasi coCTaBnsAmoLLan: HeOBXoANMMOCTb BMOXEHWUN ANst NPOBeAEHUS peknambl U
OpYrnMx MapKeTUHIroBbIX UccregoBaHun [6].

OpHako pbIHOK u3genui py4Hon paboTtbl B Poccun OTKpbIBaeT LWMPOKME NepPCrneKkTUBbl NS
YCMELHOro NpeanpuHUMaTenbCTBa. YUMTbIBas pacTyLmMi CPOC Ha YHUKaNbHbIE U OpUrMHanb-
Hble u3genus, BoIbop NOAXOASALLEN HULIN U CO30aHWe BbICOKOKAYeCTBEHHOW NPOAYKUMU MOryT
cTaTb 3aroromM ycrexa n 9KOHOMUYeCKoro pocra [5].
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Abstract. This article discusses the prospects for the development of marketing of
handicrafts in Russia. The purpose of this article is to study the prospects for the development
of marketing of handicrafts. The objectives of our study: to define the basic concepts of
“‘marketing” and “handicrafts”; to outline the main prospects and problems of marketing
development in Russia as a whole; to describe the main trends, prospects and obstacles to the
development of marketing of handicrafts in Russia. The hypothesis of our study: handicrafts
are becoming increasingly popular, due to which their demand increases and competition
among traditional goods and services grows. This is relevant in our time, since a new marketing
niche is emerging, influencing the development of marketing in general. Methods: comparative
analysis of literature, generalization and interpretation of results. Key findings: the development
of marketing of handicrafts has great potential for the development of business in the field of
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handicrafts in Russia, since growing demand ensures the development of this industry, and the
correct organization of marketing is the key to economic growth.

© B.W. Kytysos, 2024
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AHanu3 npakTu4yeckoro Kkemca
nporpamMmbl CMeLWaHHbIX MeToA0B
MHHOBALMOHHOIo mMbiwneHna « TPU3+»

An Oa4usH, CyHb J1an, Cion Yn, Llao ®dyuroaHb

Xalxackul yHusepcumem,
2. Xalxa (Kumat)

KnioueBble cnoBa u ¢pasbl: «TPN3+»; MHHOBALUMOH-
HOEe MbILUIEHNE, MHHOBALUWOHHOE 00pa3oBaHWE; UHXEHep-
Hasi 0bnacTb; MHHOBaUUK; CMELLAaHHbIe MEeToAbI; NPeanpPUHn-
MaTenbCTBO.

AHHOTauus. B ctatbe akTyanuanpyetca npobnemartuka
nporpamMmmbl CMELLAHHbIX METOAOB WHHOBALMOHHOIO MblLUSe-
HNA « TPN3+». Llenb: aBTOpbI paccMaTpuBatoT AaHHYH Npo-
BGnemy nytem n3yyeHns U NpUMEHEHUS yKasaHHOW nporpam-
Mbl B MHXXEHEPHOW N TEXHONOrm4yeckon obnacrtax, npuHuMas
«TP3+» 3a OCHOBY W MHTErpupys Apyrme MHHOBALMOHHbIE
MeToAdbl. 3agadn: C TOYKM 3pEeHUs MHHOBALMOHHOro obpa-
30BaHUA, TO €CTb ANA HYX4 WHHOBAaLWOHHOro obpasoBaHus
CTYOEHTOB BY30B, CNeLManuanpyrowmxca B obrnactn Haykm u
TEXHUKN, Ha OcHOBe MeToAda MbineHnsa « TPU3+», ocHoBaH-
HOrO Ha TEXHOMOrMYECKMX MHHOBaLMSX, 06beauHUTL apyrme
Haunny4ywmne WHHOBAUMOHHbIE METOAbl, TakMe Kak MO3roBOW
WTYPM W napannenbHoe MbllWfeHne; NpeacTaBuTb MHOMO-
METOAHbIA KYPC MHHOBAUUWOHHBIX METOAOB MbiwsieHus. u-
noTesa: npoBedeHVe aHanuMsa npouecca MHHOBALMOHHOIo
MapuwpyTta «TPU3+» anga crniyyas ¢ Tenexkon Ang nepeBos-
KM nuaHnHo. MeToabl: UCNonb30BaH METoL TeOPEeTUYECKOro
aHanmsa, negarormyeckoro akcnepumeHTa, HabnogeHus. Pe-
3ynbTaTbl: CO34aH KOHKPETHbIN MeToA4 NMPUMEHEHUS WHHOBa-
LWOHHOro Mmapuwpyta « TPN3+y.

Mo mepe TOro Kak MHHOBALMOHHOE M npeanpuHMMaTenbckoe obpasoBaHne BO3BOAUTCH B
paHr HaunoHanbHOW cTparternn, obpa3oBaHne B Konnemxax n yHuBepcuTeTax npvBrekaeT Bce
fonblwee BHMMaHue. locne MHOMMX NET pasBUTUS MHHOBALMOHHOE U MpennpuHMMaTenbckoe
obpa3oBaHMe B OTEHECTBEHHbIX YHUBEPCUTETAX YXe ChOPMMPOBano CBOM 0COBGEHHOCTH, HO BCe
ellle cTankmBaeTcsa C Takummn npobremamu, Kak eauHbIn pexnm npenogaBaHus U HegoCcTaTou-
HbI NOTEHUMan Ansi CaMoCTOATENbHOM pa3paboTkn y4ebHbIx nporpamm [3]. B MHHOBaUWMOHHOM
obpa3oBaHVM 1 ero NPMMEHEHUN NHTerpaunsa pasHoobpasHbIX METOAOB CTana TeHAeHUmen pas-
BuTus. MNocne 6onee 4yem 10 NeT uccnegoBaHun «okanmsauum» «TPN3+» n npakTuku npeno-
AaBaHusa B GakanaBpuaTe aBTOPCKUA KONMEKTUB co3Adan CTPYKTYPUPOBAHHYK TEOpPEeTUYECKyHo
cuctemy « TPU3+» (S-TRIZ), npyumeHnmyto K npenogaBaHnio MHHOBaLMOHHBLIX MeToaoB [4]. AB-
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TOPCKWUI KOMNMEKTUB OPraHNyHO UHTErpupyeT Apyrme MHHOBaUWOHHbIE MeTOAbl U pa3pabaTbiBaeT
OBa Kypca no AByM HanpasreHnsaM: KypC MHHOBALUNOHHOMO MblwneHns « TPN3+» ana ectecTBeH-
HO-Hay4HbIX N UHXXEHEPHbIX crneunanbHOCTEN; KYpC MHHOBALMOHHOMO MblwneHusa « TPU3+» ans
ryMaHuTapHbIX, obwectBeHHbIX Hayk [1]. Mporpammbl METOAOB MHHOBALUMOHHOIO MbILNIEHUSA
««TPU3+» opneHTMpoBaHbl Ha CTyAEHTOB, OCHOBaHblI HA TEOPUN IKCNEPUMEHTaNbHOro obyuye-
HWS, UCNOMb3YIOT COMETAHNE OHManH U onanH pexmmoB oby4yeHUs, HanpaBneHHbIX Ha co3na-
HWe MHHOBALIMOHHOW CUCTEMBI KypCcOB «obpasoBaHue + VIHTepHeT + akcnepumMmeHTansHoe oby-
yeHuey [1]. Bnarogapsi akcnepuMeHTanbHOMY 00y4YEHNI0 1 MPAKTUYECKUM 3aHATUAM NporpaMma
nomMoraeT CTygeHTam M3y4nuTb NPUPOAY UHHOBALMN, pacKpbiTb NOTEHUMAN NINYHbIX MHHOBALMMN,
NOHATb 0COBGEHHOCTN HETPAAMLMOHHOIO MHHOBALMOHHOIO MbILLMIEHUS 1 €r0 NPUMEHEHMS, a Tak-
X€e OCBOMUTb CTpaTernn MbllUfeHus, NPOLEeCcChl U MeToAbl MHAMBUAYarbHbIX U KOMAaHOHbIX UHHO-
Bauui. Mporpamma HanpaenseT CTY4EHTOB Ha U3YyYeHUEe HEKOTOPLIX NPOCTbIX, HO 3MEKTUBHBIX
WHHOBALMOHHbIX NHCTPYMEHTOB AN peLleHNs NpakTUYecknx npobrnem ¢ NOMOLLbH MHHOBALMOH-
Horo mapupyTta « TPU3+» [2].

1. OnucaHue npoGnembl

UcmoyHuk npoekma

Ha co3pgaHune n3obpeteHns CTyaeHTOB BAOXHOBUIIO 3HAKOMCTBO C NOBCEAHEBHbLIMU XXU3HEH-
HbIMW CLEHapusaMM B pamkax nporpaMmmbl « HHOBauun 1 NpeanpuHUMaTenscTBoy». Mimmn Gbina
BblOpaHa A4nsa nccnenoBaHMs KOHUEPTHast 4eATenbHOCTb. Tak, BO BpeMsi NOATrOTOBKU K KOHLEPTY
CTYAEHTbI MCMONb3YIT NMBO NPOCTble YeTbIpEXKONECHbIe TeNexkun, Nnnbo npuberatoT K NOMOLLN
nogen, 4tobbl NepPEHECTM NMAHMHO U ABYXKIABULLHbIE KNaBMaTypbl U3 peneTULMOHHON KOMHAThI
B KOHLEPTHbIV 3ar1, HeN30eXHO CTankMBasaChb No MyTu C TaKUMU NPENSTCTBUSMU, KaK NeCTHULbI U
noporu. Nocne HeCKonNbKMX BbICTYNNEHWUIA OHWM OBHAPYXXUNK, YTO ABa POfMKa NMMaHUHO NOBPEX-
AeHbl, a CTPYyHbl 0cnabnu ns-3a ygapos. Miccrnenys pbiHOK, OHM Takke 0BHapyXunum, 4To gaxe nu-
aHMHO, NpoAaroLLmMecs B MarasmHax, TpebyroT domanyeckoro Tpyaa paboTHUKOB. DTy HabnogeHus
3acTaBuIv UX 3aaymMaTbCs O TOM, Kak yrny4lmnTb MeToAbl 06paLLeHnsa U yMEeHbLUNTb 3aBUCMMOCTb
OT hM3MYECKON CUIbl KaK MpegMeToB, Tak U M0Aen, YTO, B CBOK o4epefb, NOCIYXXNUO TOMYKOM
K cO3aaHuo naew.

OnucaHue npobnemsbli

MepemelleHne NMaHUHO — 3agava, Tpedytowasa coTpyaHNYecTBa MHOTUX Ntogen, 0CobeHHO
ecnu peyb naet o 6onbwmnx nnaHmHo. O6bIYHO Ansa aToro Tpebyetca 4-5 yenosek: 3 cnepean
n 2 csagu. lNMpu nepemeLLeHnn HeoBXOOUMO HaAMTU LIEHTP TAXECTU NMUaHWHO, YTOBbl n3bexaTb
CUNbHOW BUBpaumn, noBpexaarolen BHYTPEHHUE CTPyHbl U aeky. MNMpu nogbeme nUaHWHO Ha
MaLUVHY Nioan COTPyAHMYatoT, YTOObl NOCTaBUTb NMMAHMHO POBHO. Ecnn HeT nogbemMHuka, 4-5
yenoBek paboTatoT coobLa, NCNomnb3ysl LUMPOKUIA TKAHEBLIN PEMEHb.

lMpo6nemsbi ¢ cywecmeyrowumMu peweHuUsiMu

[py3onogbeMHOCTb CyLLECTBYIOLLEN TENEXKM NS NogbeMa No necTHULEe CoCTaBnseT MeHee
50 kr. YCTpoNCTBO ANS nepemeLleHns NMaHuHO npeactaBnsaeT cobon YeTbIpEXKONECHYHO Tene-
XKy, KOTOpas He cnocobHa OCyLeCTBNATb NOAbLEM MO NECTHULE U MMEET NIOXYH aMopPTMU3aLMIo.

OnpedeneHue o6bLekma uccsiedoeaHusl

B ocHOBY npoekta MOMNoOXeH naTeHT «YCTPOUCTBO AN MNEepeMELLEHNS  MUaAHNHO
(201621369829.X)» n npoBefeH aHanu3 npoekta. CoBpeMeHHas cucTeMa BkNtoyaeT B cebs
HVKHUA KPOHLUTENH, BWUIKY, CTOMKW, KpenexHble peMHUW, HanpaBrieHHbIe PONvKW, YHUBEpCarb-
Hble Koneca 1 penbCeobl.
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2. CUCTeMHbIN aHanus

@yHKUUOHasbHbIU aHaslu3 BKOYaeT B cebs:

1) aHanm3 B3aMMoaencTBUA KOMMNOHEHTOB;

2) noctpoeHue guarpamMmmbl PYyHKLNOHANBHOW MOAENW;

3) BblaeneHue cnucka (PyHKUMOHanbHbIX 4edeKTOB, BKMAOYaOLWmMX B cebs cneayollee:

— MpuW TpaHCNOPTMPOBKE NoAcTaBka CTOMKHYMNach C MMaHWHO;

— NpW TPaHCMOPTUPOBKE NepegHue BUsbl CTONKHYSIUCL C MUAHWUHO;

— MpuW TPaHCNOPTUPOBKE Nepuna CTONKHYIUCh C MUAaHUHO;

— NpwW TpaHCMNOPTUPOBKe paboudne NoBpeannv NMaHNHO 13-3a HEMpPaBUbHOIO obpalleHns;

— KpenexHble peMHN Bblfin He4oCTaTOYHbI 4115 OrpaHUYEHNS MMaHWHO, U MMaHWHO NopBario
KpenexXHble peMHU.

AHanus npu4yuHHoO-credcmeeHHbIX cesizeli, No pe3dynbraTtam KOTOPOro NpeanoXeHbl cneay-
oLLne BapuaHThl.

BapwuaHT 1: Micnonb3oBaHne rmbKnx anacTUYHbIX KPENEXHbIX PEMHEN.

BapuaHT 2: icnonb3oBaHne amopTU3MNPYIOLLNX KOMNeC, YHUBEpPCarnbHbIX U C 4OMONHUTESNbHbI-
MU amopTusaTopamu.

BapuanTt 3. Vcnonb3oBaHue AnddepeHumnaneHOro Korneca ans nosBopota U peryrnmpoBKu
HanpasneHusl OBMXEeHUSA Bnepea.

BapuaHT 4: cnonb3oBaHue rmapaBinyeckoro yCTponucTea A4S yrnpaBrieHns nogbeMOM Wt
OnyCKaHMEM MUaHMHO B LIENSIX COKPALLEHUSA pyYHOro Tpyaa.

3. PeweHue npobnemMbl ¢ NOMOLLbLIO UHCTPYMEHTOB « TPU3+»

AHanu3 oKoH4ameJsibHo20 udeasibHO20 peweHusi

PaccmMoTpum TexHMYeckne NnpoTUBOpEUUS.

1. OnucaHue npobnemsi. MNpobnema, KOTOpyr HEOBXOANMO peLInNTb: Kak n3bexaTb NoBpex-
OEHWI Npu 06paLLeHnmn C NMMaHMHO U YMEHbLUWTL BUOpaLMIo Npu obpaLleHnu.

2. OnpederneHue napamMempo8 mexHuU4Yeckoeo rpomueopeyus. Llenb: obecneyeHne cra-
OMNbHOCTM Npolecca NepemMeLLeHns NMaHMHO 1 NpeaoTBpalleHne BUOpaUMOHHbIX NoBpexXae-
HUA. Taknm o6pasom, cTabunbHOCTL ObpalleHnst — 3ToO NapameTp, KOTOPbI HEOBXOAMMO YITyu-
WKNTb.

3. Ob6obweHue napamempos.

BapuaHnT 5: KoHCTpyKums nogTenexku. lNnaHnHo pukcmpyeTca Ha NoaTenexke, a B nNpouec-
Ce TOMKaHUs MMaHNUHO HWXKHUIA KOHEL, NOATENEXKN OCHALLEH aMOPTU3UPYIOLLMMN NPY>XUHaAMKU 1
pe3nMHOBbIMM KOnecamu ans raweHusi Bubpauum B npouecce nepemMeLleHnst U NepeHoCKu.

BapuaHT 6: lNogkaTHas Tenexka TofKaeTcs K BEPXHEN YacTh OCHOBHOM TEMEXKU, U MUaHNHO
CHOBa (PMKCMPYETCH C MOMOLLbIO OrpaHnYnUTENEen N peMHen, YTobbl n3bexarb NageHusa unu Tps-
CKW NUaHMHO B npouecce nepemeLleHuns.

BapwuaHT 7: Vicnonb3oBaHue ruapaBnmMyeckoro NogbeMHOro yCTPOMCTBA OS1S 3aBEpLUEHUS
nogbema 1 OnyckaHus.

4. dusunyeckue npoTuBopeUmns
OnucaHue Knro4yegol npobriemsi

CyuiecTBylollas Tenexka Ans nogbema UMEeT HU3KYH MOLLHOCTb M MAOXYH rpy30noabem-
HOCTb, YTO NPENATCTBYET 3arpy3ke NMaHnHO Ans nogbemMa no nectHuue. MowHOCTb NPUBOAHOIO
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JBUraTensa Tenexku Ana nogbema no NecTHULE OoMKHa ObiTb 6OMbLLIOW, TaK Kak NMaHWHO He-
06X0QMMO NepeBO3nNTb MO NEeCTHULIE.

5. OkoHYaTenbHaa nporpamMmma

KombuHmpysi npuBegeHHble Bbille pelleHusi, HeobxogmMmMo obpallatb BHUMaHWe Ha crneay-
oLee.

— Bo-nepBbix, Ha nodvemHy0 byHKUU. Vicnonb3oBaHNe rMapaBnmn4eckoro nogbeMHOro
YCTPONCTBA ANSA pelleHnsa npobrnembl Norpy3kn U pasrpyskm C 3eMnm Ha CueHy (rpy30BUK Uu
BbICOKOE MECTO).

— Bo-BTOpBIX, Ha QyHKUUO amopmusayuu. Vicnonb3oBaHNe aMOPTU3UPYIOLLNX MPYXUH 1
PEe3MHOBBIX KOnec Ansa peleHnsa npobnemMsl yogapoB B nNpouecce nepemMeLleHuns.

— B-TpeTbux, Ha ucnonb3ogaHue 3rekmpuyecko2o nodbLemHo20 ycmpolcmea. Lleneco-
obpasHbIM ABnseTCcsa 3akpensieHne nNMaHMHO peMHAMU, orkcaTopamm, cTonopamMmum, orpaHnymTe-
NSMU 1 ApYrMMy NpyucnocobrneHnsamu, a Takke UCnonb3oBaHWe KOHCTPYKUUN NepeaHen ryceHum-
Ubl U 3a4HMX TPEX3BE3L0YHbIX KONec, YTobbl pelwnTb Npobnemy nogbema no CTyneHbkam yepes
nopor.

— B-yetBepTbIX, Ha UHMennekmyarnbHoe yrpaesneHue. C NOMOLLbIO YepTexen B nporpammMe
MexaHU4Yeckoro npoekTnpoBaHus Solidworks n gemoHcTpaumm 3D-mogenupoBaHns, ¢ MOMOLLbIO
LUMpOBOro MoaenmpoBaHusa n3obpeTeHne MOXeT cTaTb fyylnm pelleHnemM npobnembl nepe-
MeLLEHNS MUaHNHO.

B 3aBeplueHne BblAeNMM MHHOBALUMOHHLIN XapakTep npeanoxeHHoro ndobpeterus. Llenb
n3o06peTeHnst — NOBbICUTb 3P HEKTUBHOCTbL M 6E30MACHOCTb NEpPEMELLEHUSA TSHXKENbIX NPEAMETOB,
TaKuX Kak NuaHnHO. B ocHoBe M306peTeHna NeXnT TpaguLNOoHHas YeTbIPEXKONECHasa Tenexka ¢
AobasneHnem cuctemMbl amopTM3auumn Ans YMeHbLlUEHUSA BO3OENCTBMA Ha NpeaMeTbl, rMapaBnu-
YeCcKoro NOAbLEMHOr0 YCTPONCTBA U 3NEKTPUYECKOrOo NOABLEMHOrO YCTPOMCTBA OS5 NOBbILLEHUS
ynobcTea nepemelleHuns. MNMpuHATUE CTPYKTYpbl MOATENEXKN COKpaLLaeT KONMMYecTBO NOOBbEMOB
N NOBbILLAET HenpepbIBHOCTL U 3hPeKkTMBHOCTL npouecca nepemelleHns, obecneymeasa no-
NOMHUTENbBHYIO 3aLUTY TSHKENbIX NPEAMETOB, YTO SABNSETCA WHHOBALMOHHLIM AOCTUXXEHWEM B
0bracTu NOrucTMKM N NOrpy304HO-pasrpy30yHbIX paborT.

LHaHHas paboma nybrniukyemcs 8 pamkax Hay4Ho20 rpoekma ¢hyH0ameHmarbHo-onepayu-
OHHbIX pacxodoe uccriedogaHuli 8 obsacmu 8biclwe20 0bpas3oeaHus MPOBUHUUU X3UnyHU3sH
2023 200a Ha memy «WccrniedosaHue cucmembi npernodasaHusi 080liHO20 meopyecmea TPU3 u
UHMezpayuu crneyuanuauposaHHO20 meop4yecmea 8 MECMHbIX yHUBepcUMemax 8 KOHmeKcme
803pOXOeHUS cenbckol MmecmHocmuy, Homep npoekma: 2023-KYYWF-1115.
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Analysis of the Practical Case of the Program of Mixed Methods
of Innovative Thinking “Triz+”

Yang Decheng, Sun Lei, Xu Chi, Cao Fuquan
Heihe University, Heihe (China)

Key words and phrases: “TRIZ+”; innovative thinking; innovative education; engineering;
innovation; mixed methods; entrepreneurship.

Abstract. The article actualizes the problems of the program of mixed methods of innovative
thinking “TRIZ+”. Purpose: the author considers this problem by studying and applying this
program in the engineering and technological fields, taking “TRIZ+” as a basis and integrating
other innovative methods. Tasks: from the point of view of innovative education, that is, for the
needs of innovative education of university students specializing in science and technology,
based on the “TRIZ+” method of thinking based on technological innovations, combine other
excellent innovative methods such as brainstorming and parallel thinking; present a multi-
method course of innovative methods thinking. Hypothesis: conducting an analysis of the
process of the innovative route “TRIZ+” for the case of a piano trolley. Methods: the method
of theoretical analysis, pedagogical experiment, and observation was used. Results: a specific
method of applying the innovative “TRIZ+” route has been created.
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Types of Advertising and their Impact on
Accounting Performance in Businesses
within the Manufacturing, Retail,
and Service Sectors in Cyprus

Andreas Georgiou
Frederick University, Cyprus

Key words and phrases: advertising; accounting
performance; online advertising; Cyprus; manufacturing
sector; retail sector; service sector.

Abstract. In Cyprus, the forms of advertising and their
influence on accounting performance in manufacturing,
retailing, and service businesses were investigated. 30
managers were surveyed using a structured online survey to
obtain information on advertising practices and accounting
performance. Social media, websites, and display ads were
the primary means of promoting advertising for 83 % of
businesses in the study. 83 % of respondents cited sales
growth as the primary method for measuring advertising
effectiveness. The mean annual budget for advertising was
set at 10 %. Over the past three years, 50 % businesses
reported financial performance that was mostly stable or
slightly declining. The main indicators that were monitored
were revenue and profit margins. There was research
evidence that the improved accounting performance from
advertising was a result of the expanded client reach through
internet platforms. There was also evidence that the high
cost of traditional advertising that prompted a shift in favour
of less expensive internet marketing.

Introduction

Advertising exerts a substantial influence on a company’s accounting processes and strategic
planning. A successful advertising campaign can drive increases in sales, boost revenue, and
enhance brand visibility. Given the swift advancement of digital technology, it has become essential
to analyze the impact of various advertising channels on business outcomes, particularly in regions
such as Cyprus. Understanding these dynamics is key to leveraging advertising effectively in
today’s market.

Cyprus’s economy is diverse, with companies operating in industries like manufacturing,
retail, and services. Advertising strategies in these sectors are influenced by both international
trends and regional market conditions. The rising significance of online platforms for targeting
specific audiences is the reason behind the global adoption of digital advertising (Kotler & Keller,
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2016).

It is particularly significant that companies in Cyprus are increasingly adopting online
advertising strategies to enhance their expenditures and grow their customer reach (Chaffey &
Ellis-Chadwick, 2019).

According to Belch and Belch (2018), traditional methods of advertising play a role though
their influence has decreased due to the rise of digital methods of advertising. They found that to
evaluate advertising strategies it is important for firms to calculate the breakdown of advertising
expenditure based on the types of advertising.

Cyprus requires a thorough examination of the relationship between advertising practices
and accounting performance. This relationship can be beneficial for businesses who want to
optimize their advertising efforts in order achieve better returns. By examining the advertising
types employed by Cypriot businesses and their impact on key accounting performance indicators,
this study seeks to address the missing gap.

Literature review

Previous research

Accounting performance and advertising are two important factors that influence strategic
business decisions. Numerous studies have examined the effect of advertising on financial
results, considering the efficacy of different advertising platforms.

According to Peterson and Jeong (2010), advertising is an essential marketing technique that
conveys product availability, features, and benefits as well as establishes a company’s brand.
Furthermore, it is employed to shape the opinions and attitudes of the clientele (Wies et al.,
2019). Spending on advertising boosts banks’ cash flows, advertises the products and services
of financial institutions, and is regarded as an investment for wealth maximization (Chen, 2020).

The use of online platforms by businesses in regional markets like Cyprus to maximize their
advertising return on investment (ROI) is a notable trend.

Belch and Belch (2018) provide data showing that companies use important financial metrics
including revenue, profit margins, and sales growth to gauge the effect of advertising on accounting
performance. They also show that by influencing customer behavior and expanding market
penetration, successful advertising campaigns can result in notable gains in these indicators.

Numerous studies have explored how advertising influences various aspects of business
performance, including sales (Wang & Chen, 2020), profit margins (Martinez-Ros & Ramos-
Rodriguez, 2022; Nisar & Younas, 2021), firm value (Deng & Yang, 2019; Hwang et al., 2021;
Seo & Jang, 2023; Lee et al., 2020), and market share (Gonzalez-Benito et al., 2019).

The findings from these empirical analyses have been mixed; while some research
demonstrates a positive relationship between advertising efforts and firm performance, other
studies report negative or insignificant correlations (Singh et al., 2021; Zhang & Kannan, 2020;
Luo & Donthu, 2022; Gu et al., 2021; Wang & Chen, 2020; Lee & Li, 2019; Xia & Wang, 2020).

A study by Li et al. (2012) highlights the tangible impact that online advertising can have on
accounting returns. This research underscores the importance of tracking key metrics such as user
engagement, click-through rates, and conversion rates. By analyzing these metrics, businesses
can gain valuable insights into the effectiveness of their online advertising investments.

Television advertising, on the other hand, is significant due to its capacity to reach a wide and
diverse audience. Chatterjee et al. (2016) demonstrated that this traditional medium can greatly
influence brand perception and potentially lead to financial gains. The study found that television’s
broad reach and its ability to evoke emotional responses make it a powerful marketing tool.
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Research shows that in Cyprus, businesses spend on average about 10 per cent of their
annual spending on advertising and marketing activities. According to Chaffey & Ellis-Chadwick
(2019) the effectiveness of these expenditures is typically assessed through metrics such as
sales growth, conversion rates, and click-through rates.

Studying the local market and consumer behaviour, such as in Cyprus, provides a valuable
opportunity for region-wise research. These studies highlight the increasing role of digital
advertising in Cypriot market and its positive impact on accounting performance. However, they
also point out that companies should balance their advertising portfolios to reduce costs and
maximize profits (Kotler & Keller, 2016).

The research has examined the effect of advertising on accounting performance on the
following sectors: manufacturing, retail, and service industries. This study provides acomprehensive
understanding of how advertising strategies can be utilized to improve accounting performance
in Cyprus.

Theoretical framework

Advertising plays a crucial role in today’s business environment, serving as a key driver for
brand recognition and competitive differentiation (Keller, 2016). Moreover, it acts as a valuable
resource that educates consumers about various products and services, enabling them to make
informed decisions (Shimp, 2020).

The connection between advertising and financial performance hinges on its impact on
various financial indicators. Several theories have been proposed to explain how advertising
influences business results, including the AIDA model, the Hierarchy of Effects model, and the
Integrated Marketing Communications (IMC) approach.

The AIDA model stands for Attention, Interest, Desire, and Action. This model outlines the
stages a consumer goes through from first encountering an advertisement to making a purchase
decision.

The Hierarchy of Effects model, outlines the stages consumers go through from initial
awareness to eventual purchase. The stages include awareness, knowledge, liking, preference,
conviction, and purchase.

The IMC approach, as outlined by Schultz and Kitchen (2000), stresses the importance of a
cohesive strategy that combines various promotional tools and channels to deliver a consistent
message.

The relationship between advertising and accounting performance can be understood through
the lens of these theoretical models.

In Cyprus, businesses are increasingly adopting digital advertising strategies to enhance
their accounting performance. The shift from traditional to online advertising is driven by the need
for cost-effective solutions that offer broader reach and better targeting capabilities. By applying
the theoretical models discussed, Cypriot businesses can design advertising campaigns that
effectively influence consumer behaviour and improve financial outcomes. The integration of
various advertising channels through the IMC approach can further optimize the impact of these
campaigns, ensuring a positive effect on accounting performance.

Methodology

Research design
A cross-sectional study design was used in this investigation to look at the impact of
advertisement type on accounting performance. According to Salkind (2010) and Sedgwick
(2014), cross-sectional studies, which frequently employ questionnaire surveys, are relatively
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rapid and inexpensive to undertake at one moment in time.
Participants

A questionnaire was administered to gather in-depth information on advertising practices
and accounting performance. Three sections were surveyed: Advertising practices, accounting
performance, and additional comments. The questionnaire was structured as follows:

The Advertising Practices portion asked participants to select from a range of advertising
channels, including influencer marketing, email, display ads, radio, print, social media, and
television. Participants discussed the metrics — such as ROI, click-through rate (CTR), conversion
ratio, brand recognition, customer surveys, and sales growth, that are used to assess the efficacy
of advertising.

Participants were asked to state the percentage of advertising and marketing budget allocated
to advertisings.

In addition, the participants were asked to state whether or not there were reported changes
in advertising strategies caused by consumer behavior or market trends in Cyprus.

In the accounting performance section, participants were asked to evaluate their enterprise’s
financial performance using a Likert scale statement.

The participants were asked to identify the key financial metrics they are applying including:
revenue, profit margin, operating expenses, net profit, cash flow, return on investment (ROI), and
debt-to-equity ratio amongst others.

The participants were also asked to provide a breakdown of the impact of advertising on their
accounting performance.

In addition, participants were asked to discuss the enterprise’s accounting performance and
to comment on any problems related to advertising strategies.

Additional comments were encouraged to be made by participants to share any additional
insights or comments on advertising practices and accounting performance in Cyprus.

After undergoing expert review and pilot testing, the questionnaire was found to be reliable.
Based on the input received, it was later improved to make it more relevant and clearer. It collected
information using both open-ended and multiple-choice questions, yielding both quantitative and
qualitative results.

Instruments

A questionnaire was administered to gather in-depth information on advertising practices
and accounting performance. Three sections were surveyed: Advertising practices, accounting
performance, and additional comments. The questionnaire was structured as follows:

The Advertising Practices section asked participants to select from a range of advertising
channels, including influencer marketing, email, display ads, radio, print, social media, and
television. Participants discussed the metrics, such as ROI, CTR, conversion ratio, brand
recognition, customer surveys, and sales growth, that are used to assess the efficacy of advertising.

Participants were asked to state the percentage of advertising and marketing budget allocated
to advertisings.

In addition, the participants were asked to state whether there were reported changes in
advertising strategies caused by consumer behavior or market trends in Cyprus.

In the accounting performance section, participants were asked to evaluate their enterprise’s
financial performance using a Likert scale statement.

The participants were asked to identify the key financial metrics they are applying including:
revenue, profit margin, operating expenses, net profit, cash flow, ROI, and debt-to-equity ratio
amongst others.

The participants were also asked to provide a breakdown of the impact of advertising on their
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accounting performance.

In addition, participants were asked to discuss the enterprise’s accounting performance and
to comment on any problems related to advertising strategies.

Additional comments were encouraged to be made by participants to share any additional
insights or comments on advertising practices and accounting performance in Cyprus.

After undergoing expert review and pilot testing, the questionnaire was found to be reliable.
Based on the input received, it was later improved to make it more relevant and clearer. It collected
information using both open-ended and multiple-choice questions, yielding both quantitative and
qualitative results.

Results

According to the survey conducted, a significant majority of the participants showed a clear
preference for online advertising. Out of the total 30 businesses that were part of the study, a
remarkable 24 (that is 80 %) of them acknowledged using various online platforms, including
social media, websites, and display ads, to promote their products or services. All participants
concerning medium and large companies and the vast majority of small businesses acknowledged
this. On the other hand, traditional advertising channels such as television, radio, and print were
not as favoured among the small firm respondents though many medium sized/large companies
used this. When cross sectional analysis was carried out on the sectors, the percentage for all
three sectors did not deviate significantly from the results of the overall sample.

In terms of evaluating the efficacy of advertising campaigns, it was found that the majority
of respondents, precisely 83 %, favoured sales growth as the primary metric. All participants
concerning medium and large companies and the vast majority of small businesses acknowledged
this. Additionally, other commonly utilized metrics included the conversion rate, which was chosen
by 50 % of the 30 respondents, and the click-through rate, which was selected by 33 % of the
30 respondents.

The allocation of approximately 10 % of the yearly budget towards advertising is in line with the
customary practices within the industry. This demonstrates a consistent dedication to promotional
endeavours. Moreover, this financial commitment is complemented by the evident transition
towards online platforms, which indicates a deliberate alignment with modern advertising trends.
By allocating a significant portion of the budget to advertising and embracing digital channels, the
organization strategically positions itself to effectively reach its target audience.

In recent times, there has been a significant and noteworthy transformation in advertising
strategies, as expressed by the respondents. They have emphasized a significant shift towards
online advertising, particularly on popular social media platforms such as Facebook. This transition
can be attributed to the evolving consumer behaviour and prevailing market trends in Cyprus.

When questioned regarding the financial performance of their respective companies in
the previous three-year period, there was a diverse range of responses. Out of the total of 30
businesses surveyed, the majority, comprising 56 %, reported experiencing a stable financial
performance. Another group, consisting of 30 % of businesses, indicated a slight decline in their
financial performance.

Additionally, a significant proportion, which accounted for 14 % of businesses, expressed
a substantial decline in their financial performance. This was the generally picture amongst the
three sectors.

In terms of financial metrics, revenue emerged as the top priority for monitoring, as determined
by 97 % of the survey participants.
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Alongside revenue, profit margin, operating expenses, and net profit were also found to be
frequently monitored by businesses. However, metrics like ROl and debt-to-equity ratio were less
commonly tracked.

In-depth analysis reveals a strong and positive association between advertising endeavours
and accounting performance. According to the respondents, their advertising strategies, with a
particular emphasis on online efforts, have significantly impacted their accounting performance in
a favourable way. These strategies have proven to be instrumental in attracting new customers
and boosting sales figures, thus leading to improved financial outcomes.

The issue of cost has emerged as a major obstacle when it comes to implementing advertising
strategies. Survey participants have highlighted the exorbitant expenses associated with traditional
advertising methods, which has subsequently led to a shift towards more cost-effective online
advertising approaches, specifically on platforms like Facebook.

Discussion

The findings from the survey underscore a significant paradigm shift in advertising strategies
among businesses in Cyprus, with a marked preference for online advertising channels over
traditional media. This shift is emblematic of broader global trends where digital platforms
have become the cornerstone of marketing efforts due to their cost-effectiveness, reach, and
measurable outcomes.

The overwhelming preference for online advertising, as reported by 83 % of businesses,
highlights the pivotal role of digital platforms such as social media, websites, and display adverts
in contemporary marketing strategies. It is noted that the majority of the three sectors examined
used online advertising as is the case with the different sizes of the companies. This preference
can be attributed to the diverse benefits offered by online advertising, including targeted reach,
real-time analytics, and interactive engagement opportunities. Traditional advertising channels
like television, radio, and print, while still relevant, are not as favoured, reflecting a shift towards
more dynamic and adaptable marketing practices. What is significant about the results concerning
Cyprus is that most small businesses are using online advertising. This is probably due to two
main factors: The lower costs of advertising online and the fact that online advertising can be
made easier by the use of social media.

Sales growth emerged as the predominant metric for evaluating advertising effectiveness,
chosen by 83 % of respondents. This preference underscores the direct impact of advertising
on business performance, emphasizing the importance of tangible financial outcomes. The
significant use of conversion rate and click-through rate as metrics further illustrates the focus on
actionable data and immediate returns on investment. These metrics are particularly relevant in
online advertising, where user interactions can be tracked and analysed with precision.

The allocation of approximately 10 % of annual budgets to advertising activities aligns with
industry norms and demonstrates a consistent commitment to marketing efforts. This financial
dedication, coupled with the strategic emphasis on online platforms, indicates a well-considered
approach to leveraging modern advertising tools to achieve business objectives. The deliberate
shift towards digital channels reflects an adaptive response to changing consumer behaviour and
market dynamics, ensuring businesses remain competitive and relevant.

Respondents reported a significant transition towards online advertising, particularly on social
media platforms like Facebook. This shift is indicative of the evolving consumer landscape in
Cyprus, where digital interactions and social media engagements have become integral to daily
life. The transition is not merely a response to technological advancements but also a strategic
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alignment with where target audiences spend their time and attention.

The diverse range of responses regarding financial performance over the past three years
reveals a mixed economic landscape. While some businesses experienced stability, others faced
slight to substantial declines. This variability underscores the complexity of market conditions and
the multifaceted nature of business performance. The reported declines by a significant portion
of businesses highlight potential challenges in the economic environment that may be influencing
overall financial health.

Revenue remains the top priority for monitoring, as indicated by 97 % of respondents.
Alongside revenue, metrics such as profit margin, operating expenses, and net profit are crucial
for a comprehensive understanding of financial performance. The lesser focus on ROl and debt-
to-equity ratio suggests a primary concern with immediate operational outcomes and liquidity
over long-term financial planning and leverage management.

The positive association between advertising efforts and accounting performance is a critical
finding. Respondents noted that their advertising strategies, particularly those focusing on online
platforms, have substantially benefited their accounting performance. This positive impact is
attributed to increased customer acquisition and sales growth, directly linking marketing efforts
to improved financial outcomes. The ability to attract new customers through targeted online
advertising has proven to be a key driver of business success in the surveyed sample.

Cost emerged as a significant challenge in implementing advertising strategies. The high
expenses associated with traditional advertising methods have driven businesses to seek
more economical alternatives. The shift towards online advertising, especially on platforms
like Facebook, reflects a strategic move to maximize marketing budgets while maintaining or
enhancing advertising effectiveness.

This transition underscores the importance of cost-efficiency in marketing decisions and the
growing reliance on digital platforms to achieve business objectives.

The survey results highlight a clear trend towards online advertising among businesses in
Cyprus, driven by cost considerations and the need for effective, measurable marketing outcomes.

The positive impact of these strategies on accounting performance underscores the importance
of aligning advertising efforts with financial goals. As businesses continue to navigate a dynamic
market environment, the strategic use of digital advertising platforms will likely remain a key
factor in achieving sustained financial success. Future research could further explore the long-
term implications of this shift and the evolving role of various advertising channels in different
economic contexts.

The traditional framework used in marketing to describe the stages a consumer goes through
before to completing a purchase is known as the AIDA model. The survey’s findings emphasize
a number of this model’s feature as follows:

Attention and interest. The emphasis on grabbing attention and interest is evident in the
notable trend towards online advertising platforms such as social media, websites, and display
adverts. Considering that 80 % of firms operate online, it is likely that these platforms are useful
for attracting new clients. Online advertisements, especially those on social media, aim to pique
viewers'’ interest right away with eye-catching imagery and focused messaging.

Desire and action: The respondents’ inclination to use indicators such as sales growth (83 %),
conversion rate (50 %), and click-through rate (33 %) to gauge the effectiveness of their campaigns
is consistent with the later phases of the AIDA model. These measurements demonstrate that
companies are concerned with turning attention into desire as well as attention-getting.

The process that customers go through from first awareness to the point of purchase is
described by the Hierarchy of Effects model, which frequently includes steps like awareness,
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knowledge, liking, preference, conviction, and purchase. This framework can be used to interpret
the survey results:

Awareness and understanding: Eighty percent of organizations have adopted internet
advertising channels, indicating a strategic focus on raising consumer awareness and
understanding. Online advertisements, particularly those on social media, are useful for raising
awareness because of their broad audience and capacity to target particular categories.

Liking and preference: Businesses are keen to move consumers from awareness to liking and
preference, as evidenced by the focus placed on using conversion rates and click-through rates
to measure campaign effectiveness. These measurements imply that companies are reaching
out to prospective clients and persuading them of the benefits of their offerings, which raises
customer preference levels.

Conviction and buy: The Hierarchy of Effects model’s conviction and buy stages correspond
with the major indicator of sales growth (83 %) that is being focused on. Businesses are reaching
their ultimate objective of turning prospective clients into actual purchases by effectively promoting
their brands online.

The IMC method places a strong emphasis on the strategic synchronization of several
marketing channels in order to present a coherent and consistent message. The survey’s results
illustrate a number of important IMC approach tenets, including:

Consistency across channels: The inclination towards social media and internet advertising
suggests a deliberate choice to distribute messages consistently across channels that are most
pertinent to the intended audience. The messaging is guaranteed to be consistent and to uphold
the company identity thanks to this alignment with digital platforms.

Budget allocation and strategic focus: A thoughtful and strategic approach to integrated
marketing communications is indicated by the allotment of roughly 10 % of the annual budget
to advertising, with a particular focus on online media. Businesses may make sure that their
promotional activities are constant and optimized for optimum impact by concentrating on low-
cost online advertising. Cost-related factors have caused a change in advertising towards the
internet, which is Budget Allocation and Strategic Focus: A thoughtful and strategic approach to
integrated marketing communications is indicated by the allotment of roughly 10 % of the annual
budget to advertising, with a particular focus on online media. Businesses may make sure that
their promotional activities are constant and optimized for optimum impact by concentrating on
low-cost online advertising. Cost-related factors have caused a change in advertising towards
the internet, which is indicative of an IMC strategy that strikes a balance between efficiency and
efficacy.

Measuring IMC effectiveness: The survey’s focus on keeping an eye on profit margin,
revenue, and other financial data is consistent with the IMC principle, which assesses how
well communication methods work. The correlation that exists between enhanced accounting
performance and internet advertising indicates that companies are effectively utilizing their
marketing communications to produce observable financial results.

Conclusion and policy recommendations

Several important findings can be drawn from the way advertising spends impacting
accounting returns. Initially, there is a significant connection between increased advertising
expenditure and enhanced accounting returns across different sectors. The correlation indicates
that advertising investment can lead to better financial performance metrics like profitability and
return on investment.
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The effectiveness of advertising varies greatly among different industries and businesses,
even though there is a positive correlation between advertising expenditures and accounting
returns. Advertising expenditures are influenced by factors like industry competition, brand
positioning, and consumer behavior dynamics to maximize accounting returns.

Advertising has varying effects on accounting returns, with short-term gains often resulting
in higher sales and market share, while long-lasting gains can result in better brand equity and
loyal customers.

The AIDA model, the Hierarchy of Effects concept, and the Integrated Marketing
Communications strategy are all substantially supported by the survey data. In keeping with the
AIDA and Hierarchy of Effects theories, the data illustrates how companies are carefully use
internet advertising to grab consumers’ attention, pique their interest, and eventually increase
sales. Furthermore, the emphasis on budget allocation and consistent messaging is indicative
of a skillfully implemented IMC approach that has improved financial performance. In order to
ensure that marketing initiatives are successful and efficient, it is critical to adjust to contemporary
consumer behavior and market trends, which is highlighted by the shift towards online platforms.

Based on the results of research, policy recommendations are proposed to enhance the
impact of advertising on accounting returns: Enhanced measurement and analysis: Businesses
should invest in robust systems for measuring the effectiveness of their advertising campaigns in
real-time. Advanced analytics are utilized to monitor key performance indicators such as return
on assets, sales growth and brand repositioning. The regular scrutiny of these metrics can guide
the design of advertising budgets and tactics.

Policymakers should promote sector-specific strategies that reflect the unique dynamics of
each sector, as advertising effectiveness varies across different industries. Among the options
available are industry-specific benchmarks for advertising expenditure as a percentage of revenue,
collaborative research initiatives to develop best practices and industry forums to exchange
information on effective advertising strategies.

Assistance for small and medium sized enterprises (SMEs): SME’s often find it difficult to
allocate resources effectively towards advertising. Government initiatives and industry associations
must offer training, advisory services or financial support for SMEs to maximize the potential of
advertising investments and measure returns.

Policymakers must promote ethical and transparent advertising practices to maintain consumer
trust and brand equity over time. It includes rules on truthful advertising claims, responsible use
of consumer data for targeting, and compliance with regulations governing advertising content
across various media types.

The integration of advertising effectiveness studies into academic curriculum and professional
development programs is essential, as should cooperation between educational institutions and
industry associations. This initiative is designed to help future marketers and business leaders make
informed decisions about their advertising investments and how they can evaluate performance.

Fostering innovation: Policymakers should support research and development efforts that
aim to explore new advertising formats, technologies, and channels. This involves encouraging
experimentation with emerging trends like influencer marketing, augmented reality advertising,
and personalized advertising experiences.

The policy recommendations can help stakeholders increase the strategic impact of advertising
expenditures on accounting returns, leading to sustainable growth and competitive advantages
in a constantly evolving market.
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Analytics. — 2020. — Vol. 8(1). — P. 17-30.

Buabl peknambl U UX BNUSIHUE Ha pe3ynbTaTbl OyxranTepckoro yyeta
B NpeAnpuaTUsx ccdepbl NPOUM3BOACTBA, PO3HUYHOM TOProBnu 1 ycnyr Ha Kunpe

Anppeac leopruy

YHusepcumem ®pedepuka,
Kunp

KnroueBble cnoBa u dpasbl: peknama; apheKkTMBHOCTb ByxranTepckoro y4eTa; UHTEPHET-
peknama; Kunp; npon3BoACTBEHHbIN CEKTOP; CEKTOP PO3HUYHOW TOProBMMW; CEKTOP YCAYT.

AHHoTauusa. Ha Kunpe 6b1nv nccnegoBaHbl oopMbl peknambl U UX BAUSHWE Ha ahdekTmB-
HOCTb OyXranTepcKoro yyeta B NPOWU3BOACTBEHHbIX, PO3HUYHbLIX U CEPBUCHBIX NPEANPUATUSX.
30 meHepkepoB GbINN OMPOLLEHbI C MOMOLLLIO CTPYKTYPUPOBAHHOIO OHManH-onpoca Ansi nony-
YyeHus MHopMaLMM O peknamHOn npakTuke u addpekTnBHocTM Byxrantepckoro yveta. Coum-
anbHble ceTn, Beb-canTbl U peknamHble 06bABNeHns 6blnv OCHOBHBIMU CpeacTBaMu NpoaBMXe-
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HUs peknambl ans 83 % npeanpusaTyiA, y4acTBOBaBLUMX B uccnegosaHun. 83 % pecrnoHOeHToB
Ha3BanuM PoCT NPoAaXX OCHOBHbIM METOAOM n3MepeHusi achpdekTMBHOCTM peknambl. CpeaHuii
rogoBow 6rogKeT Ha peknamy 6bin yctaHoBneH Ha ypoBHe 10 %. 3a nocnegHue Tpu roga 50 %
npeanpuaTUiA coobLmMnmM o UHAHCOBLIX pesyrnbTaTax, KoTopble 6bifi B OCHOBHOM CTabWUIbHbI-
MU WX HEMHOIO CHMXanucb. OCHOBHbIMU OTCNEXUBaEMbIMU MoKasaTensMm 6binm Bbipydka m
Mapxa npuobbinu. bbinn nonyyeHbl nccrnegoBaTenbCknue AokasaTenbCTBa TOro, YTO ynyulleHune
aheKkTMBHOCTN OyxranTepckoro ydeta OT peknambl CTano pesynbraToM pacluMpeHus oxeaTta
KIMEHTOB Yepe3 MHTEepHEeT-NNaTtdopmbl. Takke ObiIK NONyyYeHbl gokas3aTenbCcTBa TOro, YTO Bbi-
CcoKasi CTOMMOCTb TPaaMLUMOHHOW peknamMbl nodyauna nepenTn K MeHee LOPOromMy WUHTEpPHET-
MapKETUHTY.

© Andreas Georgiou, 2024
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PasButune npoekTHoro nogxoaa
K Ny6rm4yHomMy ynpaBreHUIo
Ha MyHULMNarbHOM YPOBHe

N.C. N30oT10B, E.B. XOMeEHkKo

@rb0Y BO «Pocculickuli a3koHoMu4eckul yHusepcumem
umeHu I.B. NnexaHoea», 2. Mockea (Poccusi)

KnioueBble croBa u ¢pasbl: MyHULMNANbHOE ynpas-
neHve; cuctemMa ynpasneHus; nybnuyHoe ynpasrieHune;
yrnpaBneHue nNpoekTamun; pasButme 3KOHOMUKWU rocyqapcTBa;
MEeHEKMEHT.

AHHoTauma. Llenbio paboTbl ABMSETCS paclumpeHune
NPakTUKM NPUMEHEHNST NPOEKTHOro nogxoda K MyHuumnans-
HOMY YNpaBfeHWI0 Kak nogcuctembl nybnuyHoro ynpasrne-
HUS. 3agayn UcCnedoBaHWs: aHanu3 Lenoyku peanusaumu
NPOeKToB B 06NacTu cTpouTenbcTBa obbekTa UHMPaCTPykK-
Typbl OT [enaptameHTa cTpouTenbctBa . Mocksbl; paspa-
6oTka cMCTEMbl HOBbIX MOMHOMOYMI AEenyTaTtoB MYyHWULM-
nanbHoro obpasoBaHMsa AN pasBUTUS NPOEKTHOW AedATerb-
HOCTW Ha MyHULUMNanbHOM ypoBHe. [MnoTesa nccrnenosaHus:
COBEPLLEHCTBOBAHNE MOSIHOMOYMI AenyTaToB MyHUUMNanb-
Horo obpasoBaHust ByaeT cnocobcTBoBaThL MOBbLILIEHUIO 3-
PEKTMBHOCTWN peanu3auumn NpoeKkTHOro nogxoga B CUCTEME
nybnunyHoro ynpasnenus. MeTtoabl MccrnegoBaHUs: CUCTEM-
HbI aHanus, rpynnupoBka, oboblieHne. [OCTUrHyTble pe-
3ynbTathl: MccnegoBaHa Lenoyvka NpoeKkTHOW OeATenbHOCTU
B cdpepe cTpouTenbcTBa OOBLEKTOB MHMpPaCTPyKTypbl B My-
HUUMNanbHbIX okpyrax B MocCkBe; npeanoxeHo paclumpeHve
creKkTpa MOoMHOMOYMI AenyTaTtoB MyHuuuMnansHoro obpaso-
BaHUSA KaK OCHOBbI pa3BUTUS MPOEKTHOro nogxoda K nyénuy-
HOMY YyrpaBneHuIo.

MecTHOe camoynpaBrneHue sBnseTca 0OMbLON U HEOTHEMIIEMOW YaCTbi0 HALIEWN CTpaHbl,
MHOIMe MyHUuUMnanbHble obpas3oBaHMs OO CUX MOpP CyLLeCcTBYOT Gnarogaps MecTHOMYy camo-
ynpaeneHuo. Tem He MeHee Kaxabl rof NONUTUKMA pasHbiX NapTUiA 3a4arTcsa BONpocaMmn He-
06X0ANMOCTU CYLLLEeCTBOBAHNSA MECTHOIO CamoynpaBfieHus.

ABTOpbI 06paTUNM BHUMaHWe Ha onpegeneHue Toro, HaCKOSbKO BaXXHO MECTHOe caMoynpaBs-
fnleHne, ecnn OHO He MOTEPSASIo CBOEW aKTyanbHOCTW, U aHanM3upyT BapuMaHTbl MOBbILIEHWS
adpekTnBHOCTM B paboTe CoBeTa genyTatoB MyHMUMNANbHbIX 06pa3oBaHMiA HA OCHOBE MpPO-
€KTHOro noaxoaa.

MyHuumMnaneHble opraHbl ynpaBneHnsi 3aHMMaloTCs MHOXXECTBOM BONPOCOB, HAaNpsiMyto Briu-
AIOLMX Ha NOBCEAHEBHYH KN3Hb OOLLECTBA, B YMCIEe KOTOPbIX Aopora, TPaHCMoPT, XUIULLHbIE
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MoAnuCLIBaETCA aKT OTKPsTHA pabor

Komucecusa AKT OTKpbITMA pa6oT
|ma NEPERAETCA NOAPARHOR oprauuaauunl
Hauano peMoHTHEK pafoT ° n |—
oo|9
on
MNoppsaHas opraHMsayus PemoHTHBIE pa6oTsl

Puc. 1. Llenoyka oTKpbITUSE peMOHTHLIX paboT B MyHuumMnanbHbix okpyrax B Mockse

ycrnoBus, obpasoBaHue 1 3gpaBoOOXpaHeHne. YUnTbiBas BaXKHOCTb AaHHbIX cdep, Tema paboThl
ABMNSETCA akTyanbHOW. IX OCHOBHOM (OyHKLMEN ABNAETCS NpeacTaBneHne nHTepecos nsbuvpare-
newn 1 ygoBneTBoOpeHme ux notpebHocTen. HecmMoTps Ha 3HAYMMOCTb 3TOW ponn, MHorne CoBeThl
cTankuealTcs ¢ bapbepamu Ha NyTU K JOCTUXKEHUIO CBOMX 3aau.

MpoekTbl 1 Npoueccbl MyHUUUNAnNbHbIX AenyTaToB XOTb U HE ABMASKOTCA NPAMON 0683aHHO-
ctbto CoBeTa genytatoB, HO 3TO HeoTbeMsemas Yactb Ux geatenbHoctn [1]. V3 obpalleHnin
rpaxkgaaH, KpyribiX CTONOB M NyOANYHbIX CRyLIaHWIA BbITEKAKOT pasnuyHble Npobnembl, KOTOpble
HY>XHO peluaTb genyTaTCKoMy KOprnycy nocpeicTtBOM obpalleHuii B pasfnvyHble BbllLeCcTosLWne
WHCTaHLUMM 4519 peLleHns HeBbINOMHEHHbIX 3a4ad [2].

OpHUM 13 NpoueccoB AenyTaTCKoM AeATeNbHOCTU SABNAETCSA y4acThe B KOMUCCUMUN MO OTKPbI-
TUIO N MPUEMY PEMOHTHbIX paboT. 3a KaxabiM SenyTaToM 3aKpennsTCca CBOU agpeca, KoTopble
B TEKyLLEeM KaneH4apHOM rogy niaHupyloT HavyaTb UM 3aKOHYUTL paboTaTb.

[nsa npumepa BO3bMeM OTKpbITUE KanuTanbHbIX paboT B ANTy(beBCKOM panoHe. YTobb! nc-
NONMHAKLWAas opraHM3auusa Hadana BbiNonHATL paboThl, en Hy>XHO cobpaTb Komuccuto. Ha puc. 1
Mbl BUOMM, YTO, Npexae Yyem 3anycTuTb peannsauunio NpoekTa, HY>KHO NPONTU LEenoYky corna-
COBaHUMN.

CornacHo puc. 2 Mbl MOXeM HabnoaaTb, Kak npoucxoguT AeaTenbHOCTb [denapTameHToB
Ha TeppuTopun paroHa Mocksbl. Hanpumep, Bo3bmeM [JenaptameHT cTpouTenscTBa MOCKBbI 1
NPOCMOTPUM €ro Liaru.

M3 puc. 2 BUgHo, 4TO Mocre peanusauumn CBOEro npoekTa (CTpouTensCTBa HOBOMO 00beKTa)
NoSABMSAOTCS HEAOBOMbHbIE rpaxaaHe, KOTOpble BbICKa3bIBalOT CBOE MHeHMe B CTOpoHy CoBeTa
[enyTaToB, Te, B CBO ovepeb, NMLLYT 3anpoc B 3T0T e [lenapTaMeHT ¢ Npocb00or peLLmnTb BO3-
HUKatLwwune npobnemsbl. [lenapTameHT UcnpaBnsieT CBOW roTOBbIN OOBLEKT U OTYMUTbIBAETCA Nepea
noabMu 1 genytataMmy 3a npogenaHHyo paboTy, Te, B CBOK o4epefb, peLlatoT: NPpUHUMaTh Bbl-
MOMHEHHYI0 paboTy mnu HeT. Takon NyTb cocTaBnseT oT 1 MecdAua 4O HECKOMNbKMX NET peLleHns
npobrnem, NOTOMY YTO Kaxabl atan TpebyeT BpemeHu. [lo6aBmnB HOBblE MOMHOMOYMS, MOXHO
CBECTU 3Ty LENOYKy 0O HECKOSbKMUX MPOCTbIX AENCTBUN N 3HAYUTENBHO COKPaTUTL BPEMS U KO-
NNYECTBO HEAOBOSbHbIX MOAEN.
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Peanusauus flenapramenTs!

r. Mockebl

NMiopn eeipaxaior  AenyTarel nuwyT
HefOBONLCTBO ofpaleH1e B

AENAPTAMEHTSI
LN
AenapTameHTsl
'ﬁ‘ OTYMTLIBAKOTCA
Coeet genyTaroe nepeg:
NpUHHMaeT

BbiNONHEHHYI paboTty Oenyratamu Niepsmn

llenapraMenTs!
r. Mockes!

Wenpaensaiot
NpoexT B

COOTBETCTEMH C

MHEHHEM nioaeh

Puc. 2. Llenoyka peanunsaumm cTpoutenbcTBa ob6bekTta MHpacTpykTypbl OT [lenaptameHTa
cTpouTenscTBa . MockBbl

Oenytartel My6nnyHble cnywaxus
IBnmocar PELIEHHE O PEANM3ALIMK NPOBKTA | no ﬂPOeKTy

NenapTamenT peanuayeT npoexT
MCXOAA W3 PELIEHMA, NPAHATLIX B XOAE 00
My BAMYHEX CAYWaHUA («] =] o

MNoppsaHas opradusayus Peanusauus npoekra

Puc. 3. Llenoyka oTKpbITUSE peMOHTHLIX paboT B MyHuumnanbHbix okpyrax B Mockse

Ha puc. 3 aBTOpbI NpeanaraoT peLlleHne, KOTopoe CMOro Bbl COKPaTUTb LIENOYKY AeNCTBUIA
B TpW pa3sa, nobaBmB psig NONTHOMOYUIA:

— CcornacoBaHWe CTpOUTENbCTBA MHOTOKBAPTUPHBIX XUMbIX AOMOB — 3TO MOSIHOMOYME MO-
mMoxeT CoBeTy AenyTaTtoB NOHMMAaTb, e, KOrga, Ha CKOMbKO KBapTUP NMaHUpyeTcs 3acTpoiika
HOBbIX >KWUIbIX JOMOB;

— cornacoBaHue CTPOMTENbCTBA 3CTakad U HOBbIX JOPOXKHbIX Pa3BSI30K — 3TO MOSIHOMOYNE
nomoxet CoBeTy AenyTaToB NOHUMaTb, FAe W Korga nnaHupyeTcsl CTPOUTENbCTBO HOBbLIX JOPOX-
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HbIX Pa3BA30K;

— corfacoBaHue cnvMcka AoMOB, Nonagarowmnx nog nporpaMmmy peHoBaL My 1 nognexallmx
CHOCyY (BHeapeHue nporpammbl peHoBauun B Mockse);

— MpenocTaBuTb OTAENbHOE NOMeLleHne Anda npuema xutenen CoBeTy AenyTatoB MyHU-
umnanbHbIX 00pa3oBaHnin, co3aaTth LMGPOBbIE NpUeEMHbIe [3];

— yyactne B 3acegaHumax MockoBckom ropoackon [dymbl, T.K. MyHUUMNanNbHble genytartbl
UMEIOT BO3MOXHOCTb 3aKOHOTBOPYECKON AEATENbHOCTM, MO3TOMY BaXHO ANS MECTHOro camo-
ynpaBrieHust y4actue B 3acefaHnsax ropogckom [ymbl;

— Cco3fdaHne pamoHHbIX OBLLECTBEHHbIX OpraHm3auui. OTO NofHOMo4YMe nomMmorno 6bl OT-
KpblBaTb paniOHHble OOLLEeCTBEHHbIE OpraHn3aumm ans ynyyweHns Xn3Hu pasnnyHbIX CroeB Ha-
ceneHunsi, B TOM Yncre ¢ NPUMEHEeHNEM UHCTPYMEHTOB KOHCANTUHIOBOW Noadepku [4].

AHanmanpys peanusaumio NPOEKTHOro NoAaxoda K nyoGnuyHoMy ynpasreHuo nytem BBeae-
HUS HOBbIX MOSTHOMOYMIA MyHULMNAIbHBIX AENYTaToB, MOXHO CAENaTb BbIBOA, YTO MOJTHOMOYMS,
KOTOpble Ccenyac eCTb, HEAOCTaTOYHbI AS1 NPOrPecCUBHOrO PoCTa Kaxaoro pamoHa MockKBbl.
Ecnu no6aBnTtb 60nblue BO3MOXHOCTEN ANA MyHUUMNANbHbIX AEenyTaTtoB, TO MHAPACTPYKTypa
PanoHOB U XM3Hb ftogen OyayT yny4waTbcsa ¢ 60nbLUen CKOPOCTbIO.
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Development of a Project Approach to Public Management
at the Municipal Level

|.S. lIzotov, E.B. Khomenko
Plekhanov Russian University of Economics, Moscow (Russia)

Key words and phrases: municipal management; management system; public
management; project management; development of the state economy; management.

Abstract. The aim of the work is to expand the practice of applying the project approach to
municipal management as a subsystem of public management. Research objectives: analysis
of the chain of implementation of projects in the field of construction of an infrastructure facility
from the Moscow City Construction Department; development of a system of new powers of
municipal deputies for the development of project activities at the municipal level. Research
hypothesis: improving the powers of municipal deputies will contribute to increasing the
efficiency of the project approach in the public administration system. Research methods:
system analysis, grouping, generalization. Achieved results: the chain of project activities in the
field of construction of infrastructure facilities in the Municipal Districts of Moscow was studied;
an expansion of the range of powers of municipal deputies as a basis for developing a project
approach to public administration was proposed.
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