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YK 628.3

KomnnekcHble MeToabl NOBbILLEHUSA
appekTMBHOCTU (pYHKLMOHMPOBaAHUA
OUYUCTHbIX MEpPONpPUATUN

E.B. JaHunnosuy, O.00. YepHoBa

@rAOY BO «Cubupckul chedeparbHbili yHUsepcumemy,
2. KpacHosipck (Poccus)

KnroueBble cnoBa u ¢pasbl: aBToMaTn3aums; MHTerpu-
pPOBaHHbIE CUCTEMbI; UCCreaO0BaHWs; KOMMNNEKCHbIE METOAbI;
OYUCTHbIE MEPONPUATULA; TEXHONOMNK; ynpasnenune; addex-
TUBHOCTb.

AHHOTauumsa. B gaHHOM cTaTbe paccMmaTpuBaloTCs KOM-
NAeKCHble MeTOoAbl NOBbIWeHNA 3MPEKTUBHOCTU (DYHKLMO-
HUPOBaHWS OYUCTHBIX MeponpuaTUA. O4UCTHbIE Meponpu-
ATUS MMEIOT BaXXHOEe 3HavyeHue ANA nogaepkaHus 3Kororun-
Yyeckon 6e30MacHOCTN N COXpaHEHUsT MPUPOAHBLIX PECYpPCOB.
OpHako B yCNoBUSAX pacTyLlen Harpy3km Ha OYUCTHbIE CU-
CTeMbl NnoBblWeHne Nx 3PPEKTUBHOCTU CTAHOBUTCS HEOOXO-
AVMOCTbIO.

Llenb uccnepoBaHus: OUEHWTb [OOCTOMHCTBA W Hedo-
CTaTKN pasnMyHbIX METOAOB MOBbILWEHUS 3(PEKTUBHOCTU
OYMCTHBLIX MEPOMNPUATUN, @ Takke BblaenuTb Hanbonee nep-
CNeKTUBHbIE HanpaeneHnsa AN ganbHenwmnx nccregoBaHun.
3ajaya nccnefoBaHvs: yoenuTb BHUMaHWe paspaboTke WH-
TErpvpoBaHHbIX CUCTEM, KOTOpble OOBLEAUHSOT pasnuyHble
MeToAbl OYUCTKM U NO3BONSAKT AOCTUYb MaKCUMarbHOW ag-
HEKTUBHOCTM B MpoLecce OYMUCTHbIX MeponpuaTMn. [daHHble
MeToAbl BKMOYAlT UCNOMb30BaHWE COBPEMEHHbIX CPeACTB
aBTOMaTu3auMnM W ynpasneHus, 4YTO MNo3BoNsAeT AobuTbes
onTumansHOn paboTbl CUCTEMbI OYUCTKWU. B pesynbrate wmc-
cnefoBaHWs npeacTaBneH 0630p PasfUYHbIX KOMMEKCHbIX
MeToO0B, KOTOPble NMO3BOMST 3HAYUTENBHO YNyyLwnTb pabo-
TY OYMCTHBIX MeponpusaTui. B yacTHocTu, paccmaTtpmBaeTcs
NCNOMb30BaHNE COBPEMEHHbIX TEXHOMOrMM, Hanpumep, uc-
NONb30BaHNE adPaLMOHHBIX CUCTEM C MOBbILLEHHOW 3Pdek-
TUBHOCTbLIO, NMPUMEHeHNe BUONOrMYecKnX OYUCTHBLIX YCTaHO-
BOK, @ Takke NnpuvMeHeHne UnsTPoB pasnuyHoro Buga. B
cTaTbe npencTaBneH aHanus pesynsTaToB MUCCregoBaHUn U
SKCNEepMMEHTOB, NPOBEAEHHbIX B 9TON obnacTu.

Okono 70 % OYUCTHBIX COOPYXXEHMIN B POCCUMCKMUX HACENEHHbIX MyHKTax U HebonbLmnx ropo-
Aax HaxoasiTcs B NIIOXOM CaHUTaApPHOM COCTOSIHMM, a Ka4eCTBO UX 3a4acTyl He COOTBETCTBYET

8 CmpoumesnbHble KOHCMPYKYUU, 30aHUA U COOPYyH(eHUsA
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HOpMaTMBaM rmrmeHbl MUKpobuonorun n napasutonorum. CoopyXeHusi KOMMYHarnbHON OYNCTKN,
KOTOpbIE CNPOEKTUPOBaHbI N NOCTPOEHbl Mo TpeboBaHmusm 20—30 net Hasag, TpebyrT peKkoH-
CTPYKUMN C NpUMeHeHnemM 3EKTUBHBIX COBPEMEHHbBIX TEXHOMOMM OYUCTKU BOAblI C YYETOM
3KOHOMMYECKUX MOKa3aTenen. Takas xe cuTyaumnsa HabnogaeTca Ha OUYUCTHbBIX YCTaHOBKax poc-
CUNCKNX KOMMAHWIA.

Pa3HOBMAHOCTM OYUCTHBIX MEPOMNPUSATUN BKtOYatoT B cebsi pasnuyHbie MeToabl U TEXHOSO-
TN, NCMONb3yeMble AN OYUCTKM OKpYXXatoLen cpeabl OT 3arpsi3HEHUA. OTU MEPONPUSATUS MOTYT
BKMNto4aTb B cebs cnegytowme acnekrbl [1].

1. ®dusnyeckasa o4mcTKka: 3TO MCMNONb30BAHME Pa3NNYHBIX (PU3NYECKUX NPOLECCOB ANs yaa-
NEHNs 3arpsasHSOLLMX BELLECTB U3 OKpyxatowen cpegpbl. [pumepammn Takmx npoLeccoB MOryT
ObITb hunbTpaumns, COpTUPOBKA U MEXaHMYECKas OYUCTKa.

2. XvMun4yeckasd O4YMCTKa: 9TO MpoLecChl, CBA3aHHbIE C UCMOSIb30BAaHNEM XMMUYECKUX Be-
WecTB ANSA yaaneHus s3arpsasHeHun. MNprumepbl XMMUYECKON OYUCTKU BKITHOYAKOT MCMONb30oBaHNE
pa3nMYHbIX peareHToB U XMMUYECKNX PacTBOPOB ANA HeWTpanu3auum unu nosiHoro yaaneHus
3arpsaA3HUTENEn N3 oKpyXaroLen cpeabl.

3. Buonoruyeckasi o4mcTKa: 3TO OYMCTKA, OCHOBAHHAasA Ha MCMNOMb30BaHUM BUONOrMyeckmx
NpoLEeCcCoB 1 OPraHM3MOB 41151 YAaneHns 3arpsasHaioLLmnX BelecTs. Hanpumep, BogoovmcTka Mo-
XeT BbITb OCYLLECTBIEHA C MOMOLLbI UCMONb30BaHUS XUBbIX MUKPOOPraHM3MOB, KOTOPbIE CMOo-
COBHbI pasnaraTtb 3arpsasHUTENU B BOAE.

4. Tepmuyeckasa o4MCTKa: 3TO NPOLLECChl OYUCTKU, KOTOPbIE OCYLLECTBNAOTCH C UCNOSNb30Ba-
HMeM BbICOKMX Temnepatyp. HarpeBaHue 3arpa3HeHHbIX BELLECTB A0 onpeaeneHHon Temnepary-
pbl MOXET MPUBECTU K PA3NOXEHMIO UMW UCMAPEHUIO 3arpa3HUTENen, YTO NO3BONSAET yaanuTb UX
N3 OKpy>XatoLlen cpeqbl.

5. OnekTpoo4ncTKa: 3T0 METOAbl OYUCTKM, KOTOPbIE UCMOMb3YHOT SNEKTPOMAarHUTHY 3Hep-
rMIo 4Ns yaaneHus 3arpasHeHuid. [Nprumepbl 3N1eKTPOOYMCTKM BKITHOYAKOT MPUMEHEHNE 3NEeKTPOo-
drioTauumn Unmn aNeKTpoocaxXaeHns aAnga yoaneHus sarpsasHutenen U3 Bogbl Unm rasos [2].

Bce 9Tu pasHOBMAHOCTU OYUCTHBLIX MEPOMPUATUI UMEKT CBOW NpeuMyLLecTsa U orpaHuye-
HUS 1 MOryT BbITb MPMMEHEHbI B Pa3NunYHbIX cdhepax OKpyKatoLlen cpeabl, Takux Kak Boga, BO3-
AyX 1 No4YBa, ANs AOCTUXeHMs Bonee YnCTOn 1 340POBOVM Cpeabl OBUTaHMS.

MprHUMN OYHKLUMOHMPOBAHUSA OYMCTHBLIX MEPONPUATUIA OCHOBbLIBAETCH Ha npouecce yaarne-
HWUS 3arpsi3HEHNI U3 OKpYXatoLwen cpebl ¢ uenbio obecnevyeHns ee YUCTOThI U COXpaHeHUs 300-
pOBbS NOAEN N IKOCUCTEMBI. Takme MeponpuaTna MoryT ObiTb pasnmMyHbIMK NO CBOEN Npupoae 1
MacLuTady, HO UX rnaBHaga 3aaya 3aknto4yaeTcs B YCTpaHEHUN U NpeaoTBpaLleHnm 3arpsa3HEHU.
B nepByto ouepeab, NpMHLMN (YHKLNOHMPOBAHMS OYUCTHBIX MEPONPUSTUIN BKIHOYaET B cebs Bbl-
SIBMIEHME NUCTOYHUKOB 3arpa3HeHnsa. OTO MOXET ObITb MPOMbILLNEHHbIW BbIOPOC, CTOYHbIE BOAbI,
OTX0Abl, BbIBPOCHI TpaHcnopTa 1 Apyrne UCTOYHUKM pasfnyHbIX BELLEeCTB, KOTOpble NonaaatoT B
OKpy>atoLyto cpeay. [locne BbISIBNEHUA UCTOYHUKOB 3arpsi3HEHUS NPoMCXoamT npouecc cbopa
N OYUCTKM ITUX 3arpsasHeHnn. OYNCTHbIE MEPONPUSATUSA MOTYT BKITHOYaTb pPa3fnyHble TEXHOMOMMN
N MeToAbl, TakMe Kak PU3NKO-XMMUYEecKasi oumcTka, buonormyeckaa o4vmctka, ounstpaums u
apyrve cnocobbl yaaneHus 3arpasHeHui.

BaxXHbIM MPUHLMMNOM (PYHKLIMOHUPOBAHUS OYUCTHBIX MEPONPUATUN ABMSETCS TakKe KOHTPOIb
KayeCTBa OYMLLIEHHbIX BELLECTB Nepen MX BO3BpalleHMeM B OKpyxatowyto cpeay. lNpoBepka Ha
COOTBETCTBME YCTAaHOBMNEHHbIM HOPMaM rapaHTUPYeT, YTO ouncTka 6bina nposegeHa adppekTns-
HO 1 He BbI30BET AONONHUTENBHOIO Bpeaa. Kpome Toro, NpuHUmMn yHKLMOHMPOBAHUSA OYNUCTHBIX
MEepOoNpUATUIA BKOYAET B cebst NpUHLMN NpeaoTBpaLleHns 3arpsasHeHmns. OTO BKNoYaeT B cebs
pa3paboTKy U BHeApeHNE Mep, HanpaBfeHHbIX Ha CHWKeHNe 0ObeMOB BbIOPOCOB U OrpaHuye-
HUe UCMONb30BaHWs BELLECTB, KOTOpble MOryT BbITb ONacHbl 4SS OKpyxatoLlen cpeabl. B uenom

Civil Structures, Buildings and Related Structures 9



Components of Scientific and Technological Progress

NPUHUMN OYHKLUMOHMPOBAHUSA OYUCTHBIX MEPONPUATUIA 3aKNIOYAETCH B KOMMIIEKCHOM noaxoae K
Bopbbe ¢ 3arpasHeHnsaMn. Npouecc 0YNCTKM OCHOBaAH Ha BbISIBAEHUN UCTOYHMKOB 3arpsi3HeHNns,
cbope 1 ounCTKe 3arpA3HEHUN, KOHTPOSe KavyecTBa OYMLLEHHbIX BELLECTB U NpeaoTBpaLLleHnn
JanbHenwero 3arpsisHeHnd. Takom Noaxod He TONbKO CNOCOBCTBYET COXPAHEHUIO YACTON U 340-
POBOW OKpY>atloLlen cpeabl, HO U COOeNCTBYET Yry4lLEeHUIO KayecTBa XuU3Hu niogen [6].

®PYHKUMOHMPOBAHME OYUCTHBLIX MEPOMNPUSATUI ABMAETCS BaXXHbIM acrnekTom B obecrnevyeHun
YNCTOThbI N Be3onacHOCTU okpyxatoLlen cpebl. OUNCTHbIE MEPONPUATUSA BKNtOYatoT B cebs pas-
NNYHbIE METOAbI N TEXHOMNOTNW, KOTOPbIE NO3BONAIOT Y4anaTh BpeaHble BELLECTBA U 3arpsi3HEHUS
13 BoAbl, Bo3gyxa unu noysbl. OgHMM M3 OCHOBHbIX METOAOB OYUCTKM BOAbI SABNSIETCA PU3MKO-
xnmmndeckas obpabotka. B npouecce Takom O4UCTKM NPUMEHAIOTCA OUNBTPbI, aKTUBHBIN YTofb 1
Apyrne XMMmnyeckmne peareHTbl, KOTOpble NOMOratoT YAanuTb 3arpa3HUTENy 1 yny4ylnTb Ka4ecTBO
BOAbl. Takke o4MCTKa BOOblI MOXET MPOBOAUTLCS C MOMOLLBIO pasfnyHbIX UILTPOB U cenapaTo-
pOB, KOTOPbIE YNaBnMBaloT TBepAble YacTulbl U Apyrue 3arpsasHeHus [4].

OuuncTka BO3gyxa OCYLLUECTBASIETCA C UCNOMb30BaHMEM crneumnarnbHbIX UIETPOB U CUCTEM
BeHTUNAUNN. GUNbTpbl NO3BONSIOT yNaBnMBaTh Mbiflb, ra3bl U Apyrne BpedHble BEWecTBa, YTo
CrnocobCTBYyeT COXpaHEeHU0 YMCTOTbl BO3dyxa B nomelleHusx. B criyyae ouncTkm Bo3gyxa Ha
NPOMbILNEHHbIX 06bEKTax NCNOMb3YHTCA cneunanbHble CUCTEMbI OYUCTKM, TaKME Kak 3NeKTpo-
UNLTPbI MM COPOLMOHHbBIE YCTaHOBKM [7].

[ns 04MCTKM NOYBLI OT 3arpAA3HEHNIN N TOKCUYECKMX BELLECTB CYLLECTBYIOT pas3fnyHbie MeTo-
Abl, TakMe Kak putopemegunaumns n buonormyeckas oumcTka noysbl. durtopemegnaunsa ocHoBaHa
Ha MCMonNb30BaHWM pacTeHur, KOTopble CNoCOoBHbI abcopbupoBaTb 3arpsa3HUTENN U3 NOYBbLI U
HakannueaTb UX B CBOUX TKaHsX. buornornyeckasi o4McTka noYBbl OCHOBaHa Ha MCMONb30BaHUU
MUKPOOPraHn3MoB, KOTOpPble pasraraloT TOKCUYHbIe BellecTBa U NpeBpaLLarT ux B 6esonacHble
coeguHeHnst. PYHKLUMOHMPOBAHME OYUCTHBIX MEPONPUATMIA TpebyeT KOMMMEKCHOro nogxoda u
NMOCTOSIHHOTO KOHTPOMS 3a COCTOSIHMEM OKpy»Katowlen cpefbl. O4NCTHbIE MEPONPUSATUSA AOIMKHbI
ObITb NpoBeaeHbI C cobnioaeHnemMm Bcex Heobxoanmbix TpeboBaHUn U CTaHAAPTOB, YTOOLI 0bec-
neyYnTb 3PPEKTUBHOE yaaneHne 3arpsa3HeHnn 1 3almnTy OKpyKatollen cpedbl OT HEraTMBHOMO
BosgencTeus [3].

KomnnekcHble MeToabl NOBbILLEHUS 3(PMOEKTUBHOCTU DYHKLMOHUPOBAHUSA OYUCTHBIX Mepo-
NPUATUIA ABNSAIOTCA BaXKHbIM acneKkToM COBPEMEHHOW akonoruu. B gaHHom ctatbe Oymet pac-
CMOTPEHO HECKONbKO TakMx MeToAoB. [lepBbiM METOOOM, KOTOPLIN crnefyetr NpUMeHsTb, SBMs-
€TCH UCNoNb30oBaHMe NepeaoBbiX TEXHOMNOrMM B 06NnacTn OYNCTKM CTOYHbIX Bog. COBpeMEHHbIe
CUCTEMbI OYUCTKWU, OCHOBAHHbLIE HA MPUMEHEHUN COBPEMEHHBIX PUNLTPOB, MeMbpaH 1 opyrux
WHHOBALMOHHBIX peLUeHnI, No3BONST 3MEKTUBHO yrNaBnvBaTh 3arpa3HeHns 1 ynyJwlaTb Ka-
YeCTBO OYMLLIEHHON BOAbI [5].

ApyrMm BaXKHbIM METO4OM SABMASIETCA ONTUMM3aunsa paboTbl OYMCTHBLIX COOpYXeHun. OH
BKIMNIOYaET B cebs yny4LleHne NpoLeccoB 06paboTKm CTOUHbBIX BOA, ONTMMMU3auunto paboTtel ob6opy-
[0BaHWS 1 perynsipHoe TexXHM4Yeckoe obecnykmBaHue. AT0 NOMOraeT yBenninTb 3aeEKTUBHOCTb
OYMCTHbIX MPOLIECCOB U CHU3WUTL 3aTpaTtbl Ha akcnnyatauuio. Kpome Toro, BaHO BHEAPUTb CU-
CTEMY KOHTPOMS 1 MOHUTOPUHIa Ka4eCcTBa OYULLIEHHOW BOAbl. OTO NO3BONSAET OnepaTUBHO BbISIB-
NATb N YCTPaHSATb BO3MOXHbIE cOoM B paboTe OYUCTHBIX COOPYXKEHUI, a TakKe KOHTPONMpoBaTb
YPOBEHb 3arpsi3HEHNS OKpYyXatoLlen cpeabl.

Takke HeobXoaMMOo NPOBOANUTL peryndpHble 00yvyeHus U TPEeHUHIM Ana nepcoHana, pabo-
TaloLWEro Ha OYUCTHBLIX COOPYXEHMAX. OTO MOMOXET MOBbLICUTbL KBaNMMUKaLMIO COTPYOHWUKOB,
03HAKOMMUTb UX C HOBbIMW TEXHOMOTMAMMN U METO4AMM OYUCTKU, a TakkKe NOBbICUTb YPOBEHb 3KO-
nornyeckomn Kynbetypbl. M, HakoHel, cnegyeT obpaTtuTb BHMMaHME Ha Mepbl MO CHUXKEHUIO 00b-
€MOB CTOMHbIX BOA, W 3arpsi3HAOLLMX BELWECTB. OTO MOXET ObITb AOCTUTHYTO NyTEM BHEAPEHUS
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4 N

lNepebim amariom nipednaszaemcs npogedeHue aHanu3a kadecmea CmoYHbIX 800, Ymobbl
onpedenums OCHOBHbIE 3a2PS3HUMENU U UX KOHUeHmpauur. 3mo noseonum paspabomams
aghgbekmuesHbie Memodbl 0300pPO8IEHUST U O4YUCMKU CMOYHbIX 800, @ makxe ornpedenums
Heobxo0uMyH rPOoryCKHYHO Cr1oCOO6HOCMb O4YUCMHbIX COOPYXEeHUU

v

.
4 Bmopou aman eknodaem rnpumMeHeHUe OU3UKO-XUMUYECKUX Memod0o8 O4YUCMKU
cmoyHbix 800. OHU OCHOBaHbI Ha NMPUMEHEHUU XUMUYECKUX pea2eHmos U (hu3uyecKux
npoueccos 015 ydaneHusi 3agpsasHAUWUX seulecms. Takue MemoOobl, Kak (brioKKynsayus,
unbmpauyus, adcopbyusi u Koazyrnayus, no3eossom 3ghekmusHo yoarsimb opeaHUYecKue
N U HeopeaaHu4ecKue 3agpsisHumenu D,

Tpemuti aman npedcmasnsiem cobol npumeHeHue buosioaudeckux Memodos o4YUCMKU
CMOoYHbIX 800. OHU OCHOBaHbI Ha UCIMO/1b308aHUU MUKPOOP2aHU3MO8 011t pasioxXeHUsl
op2aHuU4YecKux 3agpsi3HeHul. Takue MemoOobl, KaK akmueupo8aHHbIU UCMOYHUK,
buonoaudeckull unbmp U nacyHHble cucmemsbl, Se/stomesi 3¢hchekmueHbIMU 8 yOaneHuu
Op2aHUYEeCKUX 3a2psi3HeHUU U3 CMOYHbIX 800

v

o
4 Yemeepmnili amarn cesi3aH C UCoib308aHUeM repedosbiX MexHoI02uli 8 04UCMKe
cmouyHbix 800. Croda 8x00sim makue Memoodbi, Kak 06pamHbIl OcMoc, yrbmpacunbmpayusi
U ariekmpornu3s, komopbslie obecriequsarom 8bICOKYH 3¢hghekmueHOCMb yoaneHusi
3a2ps3HIOWUX 8eU/ecms U 0360s1s0m docmuaamb HUSKUX yposHel KOHUeHmpauuu 6
cmoyHoUl 8o0e

- /

Puc. 1. Cxema gns ontnmusaumm npouecca O4YUCTKMN CTOYHbIX BOA

Mep MO MOBbIWEHNIO 3PEKTUBHOCTU NUCNOSNb30BAHUSA BOAbI, UCMOMb30BaHUSA PELUPKYNALMA U
peuMKnmHra, a Takke CHMXeHMs BblIOpOCOB BpeaHbiX BellecTs [8].

KomnriekcHble MeToabl NOBbIWEHNA 3PPEKTUBHOCTU (PYHKLMOHNPOBAHUS OYUCTHBIX MEPO-
NPUATUIA ABNSAIOTCA BaXXHbIM MHCTPYMEHTOM B COBPEMEHHOW 3KOMOrnMyeckon npakTtuke. JdaHHas
cxema npegHasHaveHa Ans onTMMM3auumn npouecca OYUCTKM CTOYHbIX BOA U BKIOYaeT B cebs
HECKOMbKO KrntoyeBbIX atanos (puc. 1).

Mcnonb3oBaHne KOMMMEKCHbIX METOAOB NOBbILLIEHUS 3(PMEKTUBHOCTU (PYHKLIMOHNPOBAHNS
OYMCTHBIX MEPOMNPUATUIN NO3BONSET AOCTUYL Ka4eCTBEHHOW OYUCTKM CTOMHBLIX BOA M YNyYLIUTb
aKonorunyeckyto o6ctaHoBky. OH Takke CnocobCTBYET CHUXEHMWIO HEraTUBHOTO BO3AENCTBUS Ha
OKpY>KatoLLyt0 cpeay U yNyuyLIeHUIo KavecTBa XM3HKU niogen. B ntore npuMeHeHne KOMMIeKCHbIX
MeToA0B MNoBbiWeHNA 3PPEKTUBHOCTU DYHKLMOHMPOBAHUSA OYMUCTHBIX MEPOMPUATUI NO3BONUT
caenartb Npouecc o4nMcTkM bornee adheKTUBHBIM, 3HEProadPEKTUBHLIM U 3KONOrndeckn o6es-
onacHbIM [6]. DTO NONOXMTENBHO CKaXXETCA Ha COCTOSIHMM OKpYXatoLlen cpedbl 1 Ha Grnarono-
nyymn YyenosevecTsa.
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Comprehensive Methods for Increasing the Efficiency
of Functioning Cleaning Measures

E.V. Danilovich, D.D. Chernova

Siberian Federal University,
Krasnoyarsk (Russia)

Key words and phrases: treatment activities; efficiency; integrated methods; technologies;
integrated systems; automation; management; research.

Abstract. This article discusses complex methods of improving the efficiency of
the functioning of cleaning measures. Clean-up measures are important for maintaining
environmental safety and preserving natural resources. However, in the conditions of increasing
load on treatment systems, increasing their efficiency becomes a necessity.

The purpose of the study is to evaluate the advantages and disadvantages of various methods
of improving the efficiency of cleaning measures, as well as to identify the most promising areas
for further research. Research objective: to pay attention to the development of integrated
systems that combine various cleaning methods and allow to achieve maximum efficiency in
the process of cleaning measures. These methods include the use of modern automation and
control tools, which makes it possible to achieve optimal operation of the cleaning system.
As a result of the study, an overview of various complex methods that can significantly improve
the work of cleaning measures is presented. In particular, the use of modern technologies is
considered, such as the use of aeration systems with increased efficiency, the use of biological
treatment plants, as well as the use of filters of various types. The article presents an analysis of
the results of research and experiments conducted in this area.
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Pa3paboTtka
nporpaMmmMHo-annapaTHoOro KoMmnJsiekca
MOHUTOPUHIra napamMmeTpoB
MMKpPOKIMMaTa NnoMeLleHumn

n.E. Bom<0|31, M.B. PaCKaTOBaZ, M. LLI,eroneBZ, 3.A. Yenbiwes?

" AHO BO «Poccutickuti Ho8blti yHUsepcumemy,
2 oreoy BO «HauuoHanbHbIU uccredosamernbcKull
yHugsepcumem «M3Uy,
2. Mocksa (Poccusi)

KnioueBble cnoBa u dpasbi: Arduino; PHP; Qt; 6asa
OaHHbIX; AaTyvK; MUKPOKMMAT; MporpaMMHo-annapaTHbIN
KOMISeKc.

AHHoTauumA. Llenbto HacTosilero nccnenoBaHus SBNS-
€TCs MNoBbIEeHNe KOMMOPTHOCTU MUKPOKIIMMaTa nomelle-
HWM NOCPEACTBOM MPUMEHEHUST MpPOrpaMMHO-annapaTHbIX
cpenctB. munoTtesa wuccnegoBaHWA: MNporpaMmmHo-annapar-
HbI KOMMJSIEKC, MOCTPOEHHbIA C UCMONb30oBaHMEM obLeno-
CTYMHbIX annapaTtHbIX KOMMOHEHTOB M CBOOOOHO pacnpo-
CTpPaHAEMOro nporpaMMHOro obecneyeHnsi, MoOXeT OCyLLeCT-
BMNSATb MOHUTOPWUHI OCHOBHBLIX MapaMeTpPoB MUKpOKIMmaTa
C Ka4yecTBOM, NMpueMnemMbiM Ansi 6bITOBOro nNpumeHeHusi. B
Xo4e uccnenoBaHnsa Obinv pelueHbl criegylolmne 3agaudu:
aHanm3 CyLLEeCTBYIOLWNX annapaTHbIX pPeLleHUn, NPUrogHbIX
ANs NPUMEHEHWsT B paMKax MCCregoBaHus; paspaboTka an-
napaTHOM YacTu NporpaMmHoO-annapaTHoOro KoMmnnekca; pas-
paboTka nNporpammMHOro obecneyeHns nokanbHOro cepsBepa;
€ero HarpysoyHoe TecTupoBaHue. MeTtogamu uccrnenoBaHus
SABMSAKTCA: aHanM3 MHMOPMAaLUNOHHbIX UCTOYHUKOB, CHATUE
3aMepoB NapamMeTpoB MUKPOKNUMaTa NoOMeLLEHN, (PYHKLMO-
HanbHOE TecTMpoOBaHMEe pa3paboTaHHOro NPOrpaMMHOro
obecneyeHns. PesynstaToMm OaHHOrO MCCRedoBaHUst SIBNS-
€TCs NporpaMmmMHO-annapaTHbIM KOMMNIIEKC MOHUTOPUHra na-
paMeTpoB MUKPOKIIMMaTa MNOMELLUEHNA C WUCMONb30BaHNEM
nnatcgopmbl Arduino UNO, ocyuiecTBrisiowmnm nepegady co-
OpaHHbIX MO CEeTU AaHHbIX Ha NIOKarnbHbIN CepBEp.

Bonpoc obecneyeHnsa napameTpoB MUKPOKNMMATa Kak XXWIbIX, TaK U XO3ANCTBEHHbIX MO-
MEeLLEHNI BCcerga sBnAncs KpamHe akTyanbHbIM. B HEKOMMOPTHBIX YCIOBUSX CHUXaeTcs pabo-
TOCNOCOGHOCTL YenoBeka, MOBLILAETCS PUCK Npobnem co 3gopoBbeM [3]. Henogxoadawme na-
pameTpbl MUKPOKNMMAaTa XO3ANCTBEHHbIX MOMELLEHUI NPUBOASAT K Nopye MatepuanbHbIX LieH-
HOCTEN, a TakKe NpeamMeToB UCKYCCTBa (Hanpumep, B My3enHbIX opraHnsauunax) [1].
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BnaxnocTe Temnepatypa Bpewmn
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BoigecTH gatHbie
Mecay Hione w

BuiBECTH CpeAHIOID BNAXHOCTE 33 BRIGPaHHBIA MecaLl
Cpeanan BnamHocTs 40.49
BrigecTi cpeaHom TeMNepaTypy 3a EnibpanHbIi mecay
Cpeanan temnepatypa C 28.49

BriBecTv MaKCMMANLHYHD BAAMHOCTE 33 BbIDpaHHbIA MecaLy
Makcumanbhan BramHocTb % 45.2

BhiBEcTM MAaKCMMaNBHYID TEMNEPaTYPY 3a BolDpaHHbiA Mecal
Maxcumanshan Temnepatypa C 32

BoiBecTH MMHMMANLHYID ENaMHOCTE 33 BEIGpaHHbIA MecaLL
Munmmanshas snawuocts % 36.3

BIBECTM MMHUMANBHYIO TEMNEPATYPY 33 BbIBpaHHbIA MecaL,

MunnmancHan remneparypa C 27

COEAH HEHWE YCTaHOBNEHO

Puc. 1. O6wun Bng KIMEHTCKOro MpUITOXKeHUs

Pa3paboTkn nporpaMmHo-annapaTHbIX KOMMEKCOB aHaNOrM4yHOro HasHa4YeHUsa ¢ UCnosb30-
BaHuemM nnatgopmbl Arduino UNO yxe Benucb gpyrumu nccriegosaTtensMu paHee. Tak, Hanpu-
Mep, paboTta [4] nocesileHa pa3paboTke CMCTEMbl TEPMOMETPUM C UCMNONb30BaHNEM TEPMUCTO-
pa. Busyanusauusa gaHHbIX NpOBOAMTCS NPy NOMOLLM nporpaMmmHon cpeabl LabVIEW.

B pabote [5] M3noxeHbl OCHOBHbIE 3Tarbl peanusaunm cucteMbl 00paboTkn 1 coxpaHeHus
KNMMaTUYeCcKMX AaHHbIX, OCyLlecTBNsALWen nepegady cobpaHHbIX 3Ha4YEeHUn napameTpoB Mu-
KpoknumaTta nocpenctesom paguomonyns NRF24L01+.

B pabote [6] paccmaTtpuBaeTcs pa3paboTka CMCTEMbI KOHTPOMS BbITOBOrO U KNMMaTU4eCKO-
ro obopynoBaHus No MHppakpacHoOMY KaHany. YkazaHHas cucteMa OCYLLECTBMSAET ynpasneHune
yBraXXHUTENeM Bo3gyxa npu nomMoLLm nHdpakpacHoro curHana.

B cratbe [7] paccmaTpuBaeTcs pa3paboTka nporpaMMHo-annapaTHoOro komnnekca céopa u
XpaHeHnsa OaHHbIX TEPMOMETPUM C UX JarbHenwen nepefadyen Ha cepBep no GecnpoBogHON
ceTn ¢ ucnonob3oBaHnem npotokona Wi-Fi.

B paHHOM pabGote paccmaTpumBaeTcsl paspaboTka nporpamMMHO-annapaTtHoOro Kommniekca
MOHUTOPUHIa TemnepaTypbl U BNaXXHOCTM B NoMeLleHuaX. AnnapaTHasa vYacTb KOMMfekca pea-
nmnsoBaHa ¢ ncnonb3oaHneM nnatgopmbel Arduino UNO, gatymnka Temnepartypbl 1 BNaXXHOCTU
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Tabnuua 1. Harpyska Ha nokanbHbI cepBep

Konmiectso I'IOlEI,KJ'IIOhIeHHbIX Barpy3ska npoueccopa, % Vicnonb3oBaHHas namsaTb, [0
YCTPOWCTB
40 55 0,6
80 ~100 1,1

DHT11, a Takke annapaTHbIX CpeacTB, obecnevmBaromnx nogknodeHne nnatdopmel Arduino
UNO Kk nokanbHOW BbIYUCIIUTENBbHOW CETU C NPUMEHEHWEM MPOTOKOMa KaHanbHOrO YPOBHS
Ethernet.

CTonT OTMETUTDL, YTO BbIXOAHOW curHan, opmupyembii Ha Bbixogax gatymka DHT11, aB-
ngaeTcs uMdpoBbIM, YacToTa M3MEPEHUIN COCTaBMsSeT ABa pasa B cekyHay. [JaTuvkn umeroT wu-
POKMI AManasoH onpeaeneHnsa TeMnepatypbl U BaXXHOCTU, a Takke CpaBHUTENbHO HebonbLune
NorpeLLuHoOCTN namepenms [2].

MukpokoHTponnep ATmega328, BxogdawWwunm B cocTaB annapatHou nnatgopmbl Arduino
UNO, 6bIin 3anporpammMmMpoBaH Ha nepuogndeckmnin coop gaHHblx ¢ gatymka DHT11 n nepena-
4y OaHHbIX MO CETU Ha nokanbHbI cepBep. NporpammHoe obecneveHne nokanbHOro cepeepa
BKNtovaeT B cebsi BeO-cepep Apache, cuctemy ynpaenenunsa 6aszamu gaHHbix MySQL, a Takke
NPUIOXeHne, HanMcaHHoe Ha A3blke nporpammupoBaHna PHP, BeinonHswowee npuem AaHHbIX
Mo CeTU N XpaHeHMe NoNyYeHHbIX AaHHbIX B 6a3e AaHHbIX.

[na KomdopTHOro B3aMMOAEeNCTBUS Norfb3oBaTernen ¢ CucTemon pa3paboTaHo KNMEHTCKoe
npunoXxeHue Ha a3blke nporpammupoaHus Python ¢ npumeHeHnem dpenmaopka Qt. BHelwHuiA
BUA KIMEHTCKOrO NPUMOXeHUs npeacTaBneH Ha puc. 1.

Bbina npoBedeHa oLeHKa Harpy3kn Ha nokasibHbI cepBep UCXOAS U3 NPeanonoXeHus!, Y4To
K HEMY MOAKIHOYEHO OAHOBPEMEHHO HECKOSIbKO KOMMIIEKCOB, aHanormyHbIX pacCMOTPEHHOMY
Bbiwe. [1ns mogenvpoBaHusa Harpysku ucnonb3oBanachk ytunuta Apache JMeter. OueHka Ha-
rPYy3KM Ha NOKarbHYI0 BbIYUCIIUTENBHYIO CETb MPU 3TOM He npoBoaunacb. Pe3ynbraTbl OLEHKN
Harpysku npegcrtaeneHbl B Tabn. 1.

B paboTe B kKayeCcTBe NnokanbHOro cepeepa UCnornb3oBanacb cMctema co Cneayowmnummn xa-
pakTepucTUKamm:

* npoueccop: Intel core i-5 10400F 2.90GHz;

* onepartuBHada namaTtb: 32 I'b.

Kak BugHo, npn 80 MOAKMIOYEHHbIX YCTPOMCTBAX Harpyska Ha npoueccop 4oXoauT Ao OT-
meTkn B 100 %, ucnonb3oBaHve GonbLIEro KonMyecTBa YCTPOMCTB CUMbHO Harpy3uT cepBep.
Ona nogknioveHnsa 6onbllero Yucna OaTyukoB pPeKOMeEHOYeTCsl MCMofib30BaHMEe aBTOHOMHOMO
CepBEpPHOro yCTpomncTaa.

Pa3paboTaHHbI  MporpaMMHO-annapaTHbIi KOMMIIEKC Oblfl MPOTECTMPOBAH W Mokasan
ycTonumByto pabotocnocobHOCTb. OYHKUUM n3mepeHunsl, coopa, nepegadm u XpaHeHus JaHHbIX
0 napameTpax MUKpOKNumaTa paboTatoT KOPPEKTHO.

PaccmatpmBaembii B AaHHOW paboTe nporpamMHO-annapartHbid KOMMAAEKC MOXeT ObiTb
YCOBEPLUEHCTBOBAH, HaNnpmMmMmep, nyTem BKMOYEHUS B KOMMIEKTAUMIO akKymynsTopa, 4To obec-
neynT ero aBTOHOMHy paboTy. Kpome Toro, 3a cHeT MCnonb3oBaHWsa 6onee coBepLUeHHbIX KOM-
MAEKTYOLWMX MOXET BbiTb AOCTUIHYyTa Gonbliasi TOYHOCTb M YacToTa MaMepeHun, Gnarogaps
4Yemy KOMMIEeKC MOXHO ByaeT ncnonb3oBaTh B MPOMbILLIEHHOCTH.
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Development of a Hardware and Software Complex
for Monitoring Indoor Microclimate Parameters
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2 National Research University “Moscow Power Engineering Institute”,
Moscow (Russia)

Key words and phrases: Arduino; database; microclimate; PHP; Qt; sensor; software and
hardware complex.

Abstract. The purpose of study in question is to increase the comfort of the indoor
microclimate through the use of software and hardware. Research hypothesis: a hardware and
software complex built using publicly available hardware components and freely distributed
software can monitor the main parameters of the microclimate with a quality acceptable for
domestic use. In the course of the study, the following tasks were solved: analysis of existing
hardware solutions suitable for use in the framework of the study; development of the hardware
part of the software and hardware complex; local server software development; its load testing.
The research methods are: analysis of information sources, taking measurements of indoor
microclimate parameters, functional testing of the developed software. The result of this study
is a hardware and software complex for monitoring indoor microclimate parameters using the
Arduino UNO platform with function of transmitting the collected data over the network to a local
server.

© W.E. Bonkos, M.B. PackatoBa, I1. LLlerones, 3.A. Yenbliwes, 2023
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YK 629.3

PacyeT TeXHMKO-3KOHOMMUYECKUX
nokasaTtenewu KotesibHOU
ANA cepBUCHOro ueHTpa r. Koranbim
TromeHCcKOM obnacTu

P.P. Capuuh, I"A. MenBegeBa

@rbOY BO «KasaHckul 2ocydapcmeeHHbIU
apxumeKkmypHO-CmpoumerbHbIl yHU8epcumems,
2. KasaHb (Poccusi)

KnroueBble cnoBa 1 ¢pasbl: aMOpPTU3aLNOHHbBIE OTYUC-
neHus; cebecToMmoCcTb OTNyCKaeMoW TennoTbl; 3Heproad-
dekTuBHOE 06OpyaOBaHME.

AHHoOTaumsa. OueHka KayecTBa PEKOHCTPYKLMM KOTenb-
HOW JOIMKHA NPOM3BOAMTBLCA HA OCHOBE aHanm3a ee TEXHUKO-
9KOHOMMYECKMX NoKasaTenemn, B YNCIO KOTOPbIX BXOOAT Tex-
HOMorMyeckne M aKOHOMMYeckue nokasatenu. K OCHOBHbIM
TEXHOMOTMYECKUM MOoKasaTensM OTHOCATCS: YCTaHOBMEHHas
MOLLHOCTb KOTENnbHOW, rogoBasi BblpaboTka Tennotbl U OT-
nycK nx notpebutensm, pacxoabl TONnBa 1 Ap.

Llenbto sBnsieTca pacyeT TEXHUKO-3KOHOMUYECKUX MOKa-
3arernemn KoTenbHown.

AKTyanbHOCTb paboTbl COCTOUT B NOMy4YeHUN OOCTOBEp-
HbIX AaHHbIX ANS PEKOHCTPYKUMM KOTEMbHbIX C YCTapeBLUNM
o6opyaoBaHMEM M 3aMeHbl ero Ha HOBOE, COBPEMEHHOE U
bonee sHeproaddekTnBHOE 06OpPYyAOBaHUE, MOCKOMbKY 3d-
(PEKTMBHO pa3BMBAETCA CTPOUTENbCTBO Lexa Ansg AoObluum
HedTM K rasa Ons cepBUCHOro LeHTpa «KoranbiMaHepro-
HedpTb» OO0 «Jlykonn-OHeprocetTny». MO3ITOMY HYXHO Mo-
HSITb, HACKOIMbKO 3TO LIenecoobpasHO C TOYKM 3PEHUs KO-
HOMWKM.

Pacuer TexHMKo-akoHOMUYeckux nokasaternen (TAM) Ansa koTernbHOW, NpeaHasHavyeHHou
ansa cepsucHoro ueHtpa (CU) B ropoge Koranbime TiomeHcKon obnactu, SABnseTca BaXkHbIM La-
rOM Mpu NOArOTOBKE W OLEHKE TaKoro npoekTa. OTW nokasaTenu noMoratT onpeaeniTb uHaH-
COBYHO M 93KOHOMMYECKYHO Lienecoobpas3HOCTb CTPOUTENLCTBA U IKCNITyaTaumm KOTENbHOWN.

BaxxHenwmnm 3KOHOMMYECKMM MOKa3aTenem sBndetcs cebecTtoMMoCcTb OTNYLLEHHOW Tenmno-
Tbl. B xoOe ee pacyeTta onpegensieM u gpyrne akoHommu4veckmne nokasarenu [1]. CebectonmocTtb
OTNYLLEeHHOW TENMNOThl KaK BaXKHENLUNA SKOHOMUYECKUI NoKasaTenb NpeJoCcTaBnseT LEHHYI0 UH-
dopmaumo 06 adpPekTUBHOCTN paboTbl koTenbHOW. OAHAKO MOMUMO 3TOro MoKasaTens cylie-
CTBYET psig APYrMX SKOHOMUYECKMX METPUK, KOTOpbIE TaKkKe HeobXxo4uMMO yuYuTbiBaTb OSiS NOSi-
HOro MOHNMMaHNA SKOHOMUYECKON COCTOATENBHOCTM KoTemnbHOM [1].

OaHvMm 13 0600LatoL X SKOHOMUYECKNX MOKa3aTenen, XxapakTepuayowmx KayeCTBEHHbIN
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ypoBeHb paboTbl KOTENbHOW, SABMSETCH ce6ecTOMMOCTb OTMycKaemMown TennoTbl. JTOT nokasa-
Ternb B TOW UMM MHOW Mepe OTpakaeT TEXHUYECKYK BOOPY>KEHHOCTb KOTENbHOW, CTENEHb Me-
XaHu3auum n aBToMaTM3aumm MPOU3BOACTBEHHbLIX MPOLECCOB, pacxo4oBaHME MaTepuarnbHbIX
pecypcoB U1 T.4.

BaxxHbIM JONONMHUTENBHBIM NoKasaTeneM sABnaeTcs KoadUUNMEHT NCNONb30BaHNA MOLLHO-
CTW KOTENbHON. ATOT KO3(PDUUMNEHT OTpaXKaeT, HACKOMNBbKO MOMHO U 3EEKTUBHO MUCMONb3yeTCs
MOLLHOCTb KOTEMbHOW B MpoLecce Npou3BoAacTBa Tenna. BeiCoknin koadhpuumneHT ncnonb3osa-
HWS MOLLIHOCTW MOXET YKa3blBaTb Ha ONTMMaribHoe pacnpegeneHne Harpy3km n 6onee agpek-
TMBHOE MNCMNONb30BaHUe pecypcoB. Kpome Toro, BaXKHO yunTbiBaTb NoKasaTenn 3HepreTMyeckon
achdpekTnBHOCTH, Takne Kak KM kotenbsHoro o6opyaoBaHnst, KOTOpblE MOTYT CYLLECTBEHHO BMU-
ATb Ha 3aTpaTbl Ha TOMMMBO U, CriegoBaTeNnbHO, Ha ce6eCcToOMMOCTb OTMycKaeMow TennoTol. Bee
3TW NoKasaTenu B COBOKYMHOCTM MO3BOMAT NOMAy4MTb rnybokoe npeacraBneHne o ouHaHCco-
BOM 300p0oBbe U 3EPEKTUBHOCTU KOTESTbHOW M CMOCOOCTBYIOT MPUHATUIO MH(OPMUPOBAHHBLIX
peLleHnin No ee COBEPLUEHCTBOBAHMIO U onTuMmsaumm [1].

Ona pacyeta [1] cebecToMmocT oTnyckaeMomn TeNnoTbl onpegensemMm rogoBble dKcnnyaTa-
LUMOHHBbIE pacxofbl, CPeaAu KOTOPbIX B MPOEKTHbIX pacdeTax 0bbl4HO BbIAENSTCA criegylowme:
TONSINBO, ANEKTPOIHEPIUs, BoAa, aMOPTM3aLmMs, TEKYLLUA PEMOHT, 3apaboTHasa nnata akcnnya-
TaUWOHHOro nepcoHana ¢ Ha4McneHNs M1 1 Npodre CyMMapHble pacxoapl.

TonnueHasa cocTaBnsoLLast 3aBMCUT OT KONMMYECTBa N3PacX040BaHHOMO TOMMMBA, €ro LieHbl,
TpaHCMNOPTHLIX 3aTpaT 1 onpeaensieTca no dopmyne (py6./roa) [1]:

S, =B, (1+a)L" (1)

roe B, ; — ronoBoKn pacxod HaTypanbHOro TomnnmBa KOTenbHOW, M a — KO3(pPMLMEHT, yunThIBa-
HOLLMIA NOTEPU MPU TPAHCNOPTUPOBKE; LI,T'_'P = 4,24 — onToBas LieHa Tonnmea — NPMpPoOAHOro rasa,
Nno NPENCKypaHTy, py6./M3, Nony4Ynm:

S_=30779555916(1 + 0)-4,24 = 130505317,1 py6./ron.

Mo cTaTbe «3NEKTPOIHEPIUA» ONpeaensieM pacxodbl Ha SMEKTPOIHEPIrM0 Ha COOCTBEHHbIE
HY>XAbl KOTENbHOM (NPMBOA OYTHEBbLIX BEHTUNSITOPOB, HACOCOB U T.A4.).
Pacxoabl Ha anekTposHepruto, py6./rog [1]:

_ ~ CH..

S5 =gy L, )
roe Sr;l'“' — KONMMYECTBO 3NEKTPOIHEPTUUN B rog, HEOOXOOUMOWN KOTENbHON HAa COBCTBEHHbIE HYX-
Abl, KBT-4; LIy — ueHa (Tapud) ogHoro kunosatT-4aca, py6., paBHAETCA Ha AaHHbIA MOMEHT
2,87 py6., Torga:

S, =1611827,4-2,87 = 4625944,59 py6./rog.

[No ctaTtbe «Boga» onpenensercs CTOMMOCTb CbIpOW BOAbI, pacxogyemMon Ha nNuTaHue KoT-
NOB, HaNoOMHEeHNe 1 NOANUTKY TENMONOTPEBNSAOLLNX CUCTEM U HAPY>KHbLIX TEMNONPOBOAOB, COD-
CTBEHHbIE HYXObl XUMBOAOOUYUCTKM.

Pacxogbl Ha pesepBHoe Tonnmeo, py6./rog [1]:

St =2 Vhore U (3)
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roe 3 Vhore — 3anac uokoro Tonnmvea, M3/FO,D,;
CnepgoBaTternbHo:

S;= 111-10%-53,08 = 5891880 py6./roq.
Pacxogbl Ha Bogay, py6./roa [1]:

Sg = 2 Vhore Us: (4)

rae Y Voorp — CYMMapHOe KOMM4ecTBo noTpebrsiemMol BoAbl Ha COBCTBEHHbIE HYXAbl B KOTESb-
How, m”/rog; Lig — ueHa 3a 1 M Cblpon BOAbl, py6./M3, L =47,63.
Nveewm:

Sg = 135438,18:47,63 = 6450920,51 py6./roa.

Mo ctatbe «amopTM3auus» onpegensieM pasMmep amopTU3aLMOHHbBIX OTYUCHEHUIW MO Mpo-
€KTY PEeKOHCTPYKLUMM KOoTenbHOW. MMpn coBpeMeHHOM crnocobe MHAYCTpUanbHOro CTpOUTENbCTBa
CpeaHsisi HopMa aMOpPTU3ALMOHHbIX OTYMUCIIEHMI B pacyeTe Ha 1 MBT ycTaHOBNEHHOW MOLLHO-
ctn cocrtaenset 222000 py6. [2].

Torga amopTU3aumMoHHbIE OTYUCTIEHUS paBHbI, pyb./rog [2]:

SAM = A.ch'r_’ (5)

rae A — Hopma amopTU3aLMOHHBIX oT4YMcneHni, py6./(1 MBT ycT. MOLWH.); QyCT. — yCTaHOBNEeHHas
MOLLHOCTb KoTenbHoi, MBT; QyCT_ = 15,195 MBT.
MogcTtasuB, nonyyum:

Sy = 222000-15,195 = 3373290 py6./roa.

B cTaTblo «TeKyLMiA PEMOHT» BKITHOYAKOTCA pPacxodbl Ha TEKYLUUA PEMOHT OCHOBHbIX (POH-
OOB KOTenbHON (3a4aHne, obopynoBaHNE, XO3ANCTBEHHbIN MHBEHTApPb U MHCTPYMEHT). Cloga Tak-
e OTHOCMTCH OCHOBHas M AOMOMNHUTENbHas 3apaboTHas nnata ¢ HaYUCIEeHUSIMU PEMOHTHOIO
nepcoHana, CTOMMOCTb PEMOHTHBIX MaTepuanoB M UCMOMb30BaHHbIX 3anacHbIX YacTewn, CTou-
MOCTb YCIyr CTOPOHHMX OpraHn3aumin n CBOMX BCMOMOraTefibHbIX MPON3BOACTB U Mp.

B npoekTHbIX pacyeTax 3aTpaTbl Ha TEKYLUUA PEMOHT KOTENbHbIX B CPeAHEM MPUHUMAOTCH
B pasmepe 20 % amMopTM3aLMOHHbIX OTYUCTIEHNN, T.e. [3; 4]:

Stp = 0,2:Spy (6)
Mony4ynm:
S;p=0,2 3373290 = 674658 py6./roq.
Mpu npoekTupoBaHMn nogpobHoe onpeaeneHve WTaTtoB U poHaa 3apaboTHOM Nnathbl, Kak

npaBuIo, He NPOM3BOANTCA U pacxodbl NO AAaHHOW CTaTbe roAOBbIX IKCMIyaTauMOHHbIX U3gep-
»KEK OPUEHTUPOBOYHO, py6./roa, onpeaensiem no gopmyne [4]:

A~

San = 3 (7)

LIJT'QyCT.. cp.rog.’
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Tabnuua 1. MNMpoueHTHOEe COOTHOLLEHME IKCMyaTaUMOHHbBIX pacxogoB

Mokasarenb O6o3HayeHne 3HayeHue, py6.
3atpartbl Ha Tonnmeo, py6./rog m 130505317,1
Pacxoabl Ha anekTposHepruto, py6./rog S, 4625944,59
Pacxogbl Ha Boay, pyb./ron Sg 6450920,51
AMOpPTM3aLMOHHbIE oTYMCneHns, py6./rog Sam 3373290
3atpatbl Ha TeKyLUMI peMOHT, py6./roa Sp 674658
®oHp 3apaboTtHou nnatel, py6./rof Sp 16256 188,4
Pacxoabl Ha pe3epBHOe TONNMBO S; 5891880
lopoBble akcnnyaTauMoHHble pacxoabl, py6./rog > Skor 167778199,60

roe ?mr -

OPVEHTUPOBOYHLIN LWITATHbIN KoadhduumneHT, ven./MBT, npuHumaem 3,5; 3

cp.rog.

cpegHerogoBas 3apaboTHas nnaTta ¢ HaYMcrneHnsMn B OHA coumarnbHOro cTpaxoBaHus, pyo.,

SCP_FOH_ = 305668 py6., nony4ynm:

S = 3,515,195-305668 = 16256 188,4 py6./ro.

lopoBble aKcnnyaTauMoHHbIe pacxodbl NO KOTENbHOM HaxoaMM Kak CyMMY pPacCMOTPEHHbIX

Bblwe ctarten [2], pyb./roa;

2Skor. =Syt Syt Sgt Spyt Syp t Sz, + St

Monyynm:

(8)

5 Syor = 130505317,1 + 4625944,59 + 6450920,51 + 3373290 +
+ 674658 + 5891880 + 16256 188,41 = 167778199,60 py6./roa.

MpenctaBym akcnnyaTaunoHHbIE pacxodbl B MPOLEHTHOM COOTHOLLEeHUN B Tabn. 1.
CebectommocTb oTnyckaemon tennotbl, py6./Tox [5]:

S, = XS¢o1/Quon

rog”

Torpa: S, = 167778199,60/550863,7 = 304,57 py6./Mx.
TonnueHasa cocTtaenstowas cebectommocTn, py6./IOx [5]:

Monyynm:

KanuTtanbHble 3aTpaTtbl HA NPOEKT PEKOHCTPYKLMM KOTenbHOW, py6. [5]:

5,=5,/Q%

rog”

S,, = 236,91 py6./TOx.

Kot = 2Hos 'K

(10)

(11)
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Tabnuua 2. CtonmocTtb o6opyaosaHus [1]

Tun obopynoBaHua LleHa obopynoBaHus, py6.

KotenbHoe 11837000
HacocHoe 1565574
BopgonoagrotoButensHoe 1056 000
TennoobmeHHoe 76384
[yTbeBoe 610818
Mpouee 8996250

Bcero: 24142026

roe 3 Loy — ctoumocTb obopynosaHus B koTenbHoW, pyb. [1]; K; — KOathdMUMEHT, yunTbiBato-
LW JOMOMNHNTENbHbIE 3aTpaTbl HA MOHTaX obopyaoBaHusa 1 nyckoHanagky, K, = 1,2,
lNogcTasumB, Nony4nm:

Keor = 24142026 - 1,2 = 28970431,2 py6.

Onsi oueHkn obwen 3hDEKTUBHOCTU MPUHSATOrO MPOEKTHOIO PELUEHUSI PEKOHCTPYKLUMM
onpegensiem (B npoLeHTax) peHTabenbHOCTb KanuTanoBnoXeHnn, %:

P = (g~ S Ko (12)

rae Ll,q — cpegHui Tapud Ha TEMSTO3HEPrMO No SHEProcUCTEME, B 30HE AENCTBUS KOTOPON pac-
nonaraetcs npoektupyemas kotenoHasi, py6./x, B Cypryte ctoumoctb 1 kan coctaenset
1814,11 py6.

lNpounseegem nepecydet ctommoctn 1 MNkan B 1 I[x:

Li, = 1814,11/4,189 = 433,1 py6./T .
rlO,D,CTaBI/IB, nony4ynm:
P_=((433,1 — 304,573):550863,7)/28970431,2:100 % = 244,3 %.

PacyeTHas peHTabenbHOCTb KanuTanoBNOXeHUI JoMKHa BbITb CONOCTaBneHa ¢ ero oTpac-
neBbIM HOPMaTUBOM, KOTOPbIA B 3HepreTuke NpuHAT paBHbiM 10 %. O6was addeKkTMBHOCTb
KannTanoBnoXeHNN MOXET CYATATbCA MPUEMSIEMON, €CNN ee (PaKkTUYeCcKoe 3HaYEeHNE He HUXKe
HOpMaTUBHOrO [6].

CpaBHeHMe hakTnyeckon peHTabenbHOCTM C OTpacreBbiM HOPMATMBOM MMeeT GonbLuoe
3HayeHne. Ecnn cakTnyeckan peHTabenbHOCTb MHBECTULMIA MpeBbilaeT Unn xots Gbl COOT-
BETCTBYeT ycTaHoBneHHomy ctaHaapTy B 10 %, 370 MOXeT CBMAETENbCTBOBATbL 06 YCNELHOCTH
npoekta unu 6musHeca. B Takom cnyyae MHBECTULMM MOTYT CUYATATLCS NpUeMemMbiMU N Saxe
BbIrOAHbLIMM.

OpHako ecnu hakTmyeckas peHTabenbHOCTb OKasbiBAaeTCH HUKE OTpacreBoro craHaapTa,
3TO MOXET CUrHanM3MpoBaTb O NOTEHUManbHbIX puckax U npobnemax. B Takux cnyvasx vHBe-
CTOpPbl U ynpaBnsowmne MOryT MpuMHUMaTb Mepbl AN ynyyweHus 3pdeKTUBHOCTU NPOEKTa,
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Tabnuua 3. OCHOBHblE TEXHUKO-3KOHOMUYECKME NoKa3aTerm KOTenbHOMN

Mokasatenb O6o3HaveHne 3HayeHve
3atpatbl Ha ToNNMBO, MIH py6./rog, S, 130505317,1
Pacxogbl Ha anekTpoaHepruto, MnH py6./rog S, 4625944,59
Pacxogbl Ha Boay, MiH py6./roa Sg 6450920,51
AMOPTM3aLMOHHbIE OTYMCNEHNS, MIH py6./rog Sam 3373290
3atpatbl Ha TeKyLUMIA PEMOHT, MIH py6./rog St 674658
3atpatbl Ha pe3epBHOE TOMNMNBO S; 5891880
®oHp 3apaboTHou nnatel, MIH py6./rof Sin 16256 188,41
[opoBble akcnnyaTaumMoHHble pacxodbl, py6./roa ZSKOT 167778198,60
CebectoumocTb oTnyckaemon Tennotsl, py6./Mox Sq 304,573
TonnueHag coctaBnsowas cebectonmoctu, py6./Mox §m 236,91
Eg:evgf:;;‘bﬁniagsgm Ha MPOEKT PEKOHCTPYKLMM Keor 289704312
PeHTabenbHOCTb KanuTanoBnoxeHun, % P 2443

4YTO6bI 4OCTUYb UMK NPEBLICUTL YCTAHOBMEHHbI HOPMATUB.

Taknum o6pasom, conocTtaBneHne akTuyeckon peHTabenbHOCTU C OTpacneBbiM HOpPMaTU-
BOM SIBIISIETCH Ba)KHbIM MHCTPYMEHTOM A1 OLIEHKM N YNPaBMEHNS NHBECTULMOHHBIMU PELLEHU-
amun, obecnevnBas 6ornee To4HOE NOHMMaHNE X AIPDEKTUBHOCTU U NEPCMEKTUB.

B Tabn. 3 ceBegeHbl OCHOBHbIE TEXHNMKO-3KOHOMMWYECKNE NMOKa3aTenm KOTENbHON.

Takum obpasom, B pesynbrate pacyera TEXHMKO-OKOHOMUYECKMX MOKasaTenen KOTenbHOM
peHTabenbHOCTb KanuTanoBnoXeHun coctasmna 244,3 % npu otpacneson Hopme B 10 %, 4TO
roBopuT 06 060CHOBAHHOCTY U LeNnecoobpasHOCTN NPEeaIOKEHHbIX PELUEHUN.

OnpegeneHbl BaXHENLLME TEXHUKO-9KOHOMUYECKNE MOKa3aTenn KOTenbHOW: TONNMBHAgA Co-
CTaBrsALas, pacxodbl Ha AMEKTPOIHEPINIO, HA BOAY, aMOPTU3aLMOHHbBIE OTYMCIIEHNS, 3aTpaThl
Ha TeKyLM PEMOHT KoTernbHOW, choHa 3apabotaHHon nnatbl. [1o utoram pacyetoB cebectou-
MOCTb OTMyckaemoun TennoTbl coctasuna 304,57 py6./IIx. Ons oueHkn obien adhdpekTuBHO-
CTM MPUHATOrO NMPOEKTHOro peLleHus peHTabenbHOCTb KanutanoBnoxeHu coctasuna 244 %.
O6Lwas adhPeKTUBHOCTb KanuMTaNOBIOXEHWIA MOXET CYMTATbLCA NPUEMMEMON, Tak Kak ee dak-
TUYECKOE 3HaYEHNEe He HMXKE HOPMAaTUBHOIO.
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Calculation of Technical and Economic Indicators of the Boiler House
for the SC Kogalym of the Tyumen Region

R.R. Sarchin, G.A. Medvedev

Kazan State University of Architecture and Civil Engineering,
Kazan (Russia)

Key words and phrases: the cost of heat released; energy-efficient equipment; depreciation
charges.

Abstract. The quality assessment of the boiler house reconstruction should be based on
the analysis of its technical and economic indicators, which include technological and economic
indicators. The main technological indicators include: the installed capacity of the boiler house,
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the annual production of heat and their release to consumers, fuel costs, etc.

The purpose is to calculate the technical and economic indicators of the boiler house.

The relevance of the work consists in the fact that now there are reconstructions of boiler
houses with outdated equipment, and its replacement with new, modern and more energy-
efficient equipment, since the construction of the CDNG enterprise for the Kogalymenergoneft
SC of Lukoil-Energoseti LLC is effectively developing. Therefore, it is necessary to understand
how it is expedient from the economic point of view.

© P.P. CapuuH, I"'A. MeagBenesa, 2023
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YK 69.058

M3yuyeHue M aHanu3 coctaBa U CTPYKTYpbI
KOHTPONbHbLIX METOA0B, CNOCOOOB,
npouenyp, BO3MOXHbIX K peanuM3auum
Nnpu ocyLuecTBNeHUn onepaLmuoHHOro
KOHTPONA C NPUMEHEeHNneM MeToaoB
cTepeocoTorpammeTpmMm N Ha3eMHOro
fla3epHoOro CKaHMpPoBaHUA

N.A. 3BOHOB

@rbo0yY BO «HauuoHanbHbIU uccriedoeamernbckuli Mockoeckull
2ocydapcmeeHHbIl cmpoumeribHbIt yHU8epcumems,
2. Mocksa (Poccusi)

KnioyeBble cnoBa u pasbl: aspodoTorpammMmeTpus;
B6ecnunotHble aBnauuoHHble cuctembl (BAC); Bo3agylHoe
nasepHoe ckaHupoBaHue (BJ1C); HazeMHOe nasepHoe CKaHu-
poBaHue (HJIC); onepaunoHHbIN U CTPOUTESNbHbBIA KOHTPONb;
CrnpaBoYHble MHMOPMALMOHHbIE CUCTEMbI; LMEPOBas WH-
dopmaLMoHHas Mogerb.

AHHoTauums. Lienbto nccnegosaHusa sensetca paspabor-
Ka eQuHOM HOMEeHKNnaTypbl Ha3BaHuM paboT u onepauun no
AEVCTBYIOLNUM peecTpaM HOPMAaTUBHO-TEXHUYECKMX [OKY-
MEHTOB MO UCCrneayemMbiM YKPYNHEeHHbIM rpynnamM 3eMmsiHbIX
paboT, paboT no yCcTponcTBy hyHOAAMEHTOB M KOHCTPYKLUIA
o6bekToB kanutansHoro ctpoutensctea (OKC).

B 3apaun BxoguT aHann3 peectpoB HOPMAaTUBHO-TEXHU-
YeCKMX OOKYMEHTOB MPOM3BOACTBA 3eMnsHbIX pabot, pabot
no yCcTponcTBy hyHOAMEHTOB M KOHCTpykuun OKC; cpaBHe-
HWe CTPYKTYpbl CTPOUTENBHO-MOHTaXHbIX paboT (CMP) n nx
Ha3BaHWe Ha COOTBETCTBME NpeaCcTaBeHHbIM B HOPMaTMBHO-
TEXHUYECKMX JOKYMEHTax; cpaBHeHue cTpykTypbl CMP u Ho-
MEeHKNaTypbl Ha3BaHUN uccnegyembix peectpoB ¢ Knaccu-
PUKaTopoM CTPOUTENBLHOW MHOPMaLMK.

B npouecce uccnegoBaHust Gbinv NnpuMeHeHbl obLue-
Hay4yHble MeTOoAbl: aHanu3, CUHTEe3, CpaBHEeHWe, Kraccu-
dovkauus.

PesynbsraTtom mnccnenoBaHust ctana paspaboTka eguHon
HOMEHKNaTypbl Ha3BaHW paboT 1 onepaumi No AenCTBylo-
LWMM peecTpamM HOPMAaTMBHO-TEXHUYECKMX OOKYMEHTOB MO
nccnegyemMbiM YKPYMHEHHbIM rpynnamM 3eMisiHbIX pabor.

Ha nepsom atane aHanusa 13 BCeX PEecTpoB AN aHanu3a Obiny BbiGpaHbl OOKYMEHTDI,
KOTOpble HENoCcpeaCTBEHHO OTHOCHATCS K MPOM3BOACTBY 3eMIsiHbIX paboT, paboT no ycTpoi-
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«CXeMbl OMEPALTHOHHOT O KOHTPOIA KaeCTEA CTPOHTEIRHBIN,

PEMOHTHO-CTPOHTEIRPHRIX H MOHTA#HBIX pﬂﬁOTh\:

* 1.PaspaGoTka BEIEMOK (TpaHmedi) moJ KOHCTPYKIHE
+2. PaspaGoTka TpaHmedi mo TpyGonpoBoisl B HECKATEHEIX

*4.BepTHEATEHAA [UIAHHPORKA

* 5. Verpoiicrso Haceinei

*6. MonTax GI0KOB CTEH NOA3eMHOT JACTH 3AaHHH

*7. YcTaHOBKa 610KOB (hYHIAMEHTOR CTAKAHHOTO THIA

+ 3. VerpoiicTBo cpafiHRX yHIaMeHTOR

+9, VeTpoHcTBO MOHOTHTHBIX POCTEEPKOB

* 10. MOHTa% HHBEHTAPHOH OnaTyOKH

*11. ApMaTypHEI2 paGoThl

+12. Vinaaka GeTOHHBIX cMeced

* 13, VerpoiicTeo MOBOTHTHBIX GETOHHEIX H #eTe306eToHHBIX
yHIAMEHTOB

*14. YcTpoiicTBO MOHONHTHBIX G TOHHBIX H
#ene300eTOHHEIX CTeH

*15. ¥erpoiicTBo MOHOMHTHEIX GeTOHHEIX H
#ene300eTOHHEIX KOJIOHH

TTK HCC «Texakcnept» AQ «KoJekcy Ha NPOH3BOJCTBO

3EMIAHBIX padoT:

1.TTK 109-05 TK.PaspaGoTkarpyHTa B TpaHmesX ¢
OTKOCAMH

2.TTK 114-05 TK.PaspaGoTkarpysra B TpaHIIee ¢
KpenrieHHeM CTeHOK H BePXHHMH PAacTopanH

3.TTK 115-05 TK. OGpaTHAA 3aChINKa TPAHMIEH

4. TTK K-4. OGpatHad 3aChINKa KOTI0BAHA

5. TTK TK 62-04. PaspaGotkarpysra [-II rpynne B
KOTI0BAHE JKCKABATOPAMH, 050pya0BAHHEIMH KOBIIOM

6.TTK. Ofparsas 3aCkINKa KOTI0BAHA H 06BATOBAHHE
Ppelepayapa

7.TTK. OGpaTHad 3aCBIIKa a3yX KOTI0BAHA MOCTe
YCTPOiicTBa MOHOIHTHOTO. #eNe30(eTOHHOT 0 PoCTBEpKa

8. TTK. O6parHad 3achIfka Ma3yX KOTIOBAHA MOCTe
yeTpoiicTRa MOHOMHTHOIL, RenesoBeTonHOM dyHIAMeHTHOH
IUTHTH!

9, TTK. OfpaTna 3aCHINKA Na3yX KOTI0OBAHA NIPH
BO3BEICHHH MOJBATA AKHIOTO J0Ma

10.TTK. OGpaTHas 3achIKa Na3yxX KOTI0BaHA_

11.TTK. OGpaTHas 3aCEIIEA, pa3PABHHBAHHE H YILIOTHEHHS

[PYHIA B TPAHIIEE ¢ KOLIEKTOPOM
12. TTK. [Iporseoacteo pabor npH pazpaloTke KOTIOBAHOB
MEXAHHI HPOBAHHEIM CMOCOG0M N0 CTPOHTETRCTRO SHTRIX

13. TTK. PaspaGoTka rpyHTa II-if rpynns! JKCKABATOPOM B
TpaHIIee CO MITYHTOBRIM OTpaAIeHHEM

14.TTK. PazpaGoTKa IPYHIa B KOTI0BaHe

15.TTK. PaspaGoTka ROTI0OBAHA Mo1 GYHIAMEHT 3MAHHS

16.TTK. PaspaloTka KOTI0BAHOB MeXAHH3HPOBAHHLIM
cnocoGoM Mo CTPOHTEIBCTE O AHIBIX H 00MeCTBeHHEIX

17.TTK. PaspaGoTEa TPaHIIEH 3KCKABATOPOM C KOBIIOM.
060PYA0BAHHBIM 3ATHCTHRIM YCTPOHCTBOM

18.TTK. PaspaGoTka Tpanmedi B rpyHTax II rpynmne:
3KCEaBaTopoM DTI-252

19.TTK. PaspaGoTka TpaHmedi B kpervieHHax ¢ sabHBroH
JABYTABPOBBIX GATOK JTA MO3EMHBIX KOMMYHHKALHI

Puc. 1. Bbibopka n3 «CxeMbl onepaLnoHHOro KOHTPOMsl Ka4ecTBa CTPOUTENbHbIX,
PEMOHTHO-CTPOUTENbHbIX U MOHTaXHbIX padoT» n TTK MCC «Texakcnept» AO «Kogekc»
Ha NPOM3BOACTBO 3eMNSAHbLIX paboT

CTBY (PyHOAMEHTOB M KOHCTPYKUNA 06bEKTOB KanuTanbHoro ctpontensctea (OKC). Pesynbrathl
npegcTtaenexbl Ha puc. 1.

Ha BTopom aTtane aHanusa 6blno Npov3BefeHO CpaBHEHME CTPYKTYpbl CTPOUTENbHO-MOH-
TaxHbix pador (CMP) n nx Ha3BaHWA Ha COOTBETCTBME, B pe3ynbTaTe Yero BbISBIEHO OTCYT-
CTBME €OMHON HOMEHKNaTypbl HasBaHW paboT u onepauuii Mo nUccnegyembiM YKPYNHEHHbIM
rpynnam 3eMnsaHbix paboT, paboT no ycTponcTBy oyHOAMEHTOB U KOHCTpYKumnn OKC.

Ha TpeTbem atane aHanusa 6b1n10 Npov3BeaeHo cpaBHeHue cTpykTypbl CMP 1 HomeHkna-
Typbl Ha3BaHUN uccriegyemMbiX peecTpoB ¢ Knaccudukatopom ctpouterbHoM MHgopmMaumm, B
pesynbTate 4Yero Takke BbISIBEHO OTCYTCTBME eQMHOW HOMEHKNaTypbl Ha3BaHuin paboT un one-
pauuii No muccnegyemMbiM YKPYNHEHHbIM rpynnamM 3eMnsHbIX paboT, paboT no ycTpoucTBy dyH-
OaMeHTOB 1 koHCTpyKumn OKC.

B pesynbrate aHanusa HOPMaTUBHO-TEXHUYECKOW OCHOBbI OMEepauuoHHOro KOHTPONs Bbl-
SIBMEHO: OTCYTCTBME €L4MHON HOMEHKNATypbl Has3BaHui paboT M onepauuin nNo AeWCTBYHOLLUM
peectpaMm HOPMaTUBHO-TEXHUYECKMX LOKYMEHTOB MO MCCNedyeMbiM YKPYMHEeHHbIM rpynnam
3eMnsHbIX paboT, paboT No ycTponcTsy yHOAMEHTOB M KOHCTpyKuuin OKC; pacxoxageHus no
ctpyktype CMP 1 HOMeHKNnaType HasBaHW uccregyemMbiX TEXHONOrMYecKMx KapT U CXem one-
paumoHHOro KoHTponsa ¢ Knaccudpukatopom CTpoUTENbHON MHGOPMaLnN.

OueBunaHoO, 4TOo paboTta Cc peecTpamu, AEWCTBYHOLUMMU HOPMATUBHBIMW UCTOYHUKaAMKU AN
hopmMmnpoBaHns B LMPPOBOKN Cpeae KOpnopaTUBHbBIX CTAHAAPTOB KayecTBa Ha 3eMrisiHble pabo-
Tbl, paboTbl NO yCTpoNCTBY pyHAAMeHTOB 1 KOHCTpyKuni OKC 3aTpygHeHa.

Ha ocHoBaHMM BbiWeNpuBEAEHHbIX 3TanoB aBTOPOM bBbina paspaboTaHa egnHasi HOMEHKNa-
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A 3eMnsiHbIe U TopHble paboTtbl | TACH 2020
AA 3eMnsiHble paboThl 3CH 81-02-01-2020
MexaHu3npoBaHHas pa3paboT-
AAA Ka rpyHTOB (B TOM 4Yuncne BevHo- | FOCH 81-02-01-2020
Mep3nbiX)
vy Pa3pabomka epyHma mexa-
HU3UPOB8aHHbLIM COCcO60M L
AAAAF PaspaboTka rpyHTa 2 rpynnbl M3CH 81-02-01-2020
AAAAG Paspabortka rpyHTa B kaHanax | FQCH 81-02-01-2020
AAAB Pa3pabomka ebieMOK 3CH 81-02-01-2020
AAA PaspaboTka BbleMOK C
BA OTCLIMNKOW rPYHTa B KaBarbepsbl FOCH 81-02-01-2020
YCTPONCTBO CAMBHOW NPU3MbI U
AAABB KIOBETOB B BbIEMKAX MOCH 81-02-01-2020
AAABC Cpeaka Henobopa rpyHTa B F9CH 81-02-01-2020
BbleMKax
AAAC Omcblinka Hacbineul M3CH 81-02-01-2020
AAACA YCTPOVICTBO AOPOXHBIX [BCH 81-02-01-2020
Hacblnen
Bo3BegeHune Hacbinen s
AAACB pe3epRoB M3CH 81-02-01-2020
AAAD Pbimbe mpaHwel M3CH 81-02-01-2020
AAAE YkpenneHue omkocos M3CH 81-02-01-2020
YKpenneHue oTkocoB
AAAEA HaCbIMHbIX COOPYXXEHI M3CH 81-02-01-2020
YkpenneHue 6poBKu OTKOCOB
AAAED IGMNSHBIX COOPYKEHMIA MOCH 81-02-01-2020
YCTPOWACTBO YMOPOB Mpw oY
AAAEH YKPENNEHAM OTKOCOB MBCH 81-02-01-2020
YCTPOWCTBO OrosioBKOB Mpu
AAAEK YKPETIIEHMM OTKOCOB MOCH 81-02-01-2020
AAAG 3acbinka mpaHwel MOCH 81-02-01-2020
AAAH 3acbinka komnoeaHo8 MSCH 81-02-01-2020
AAAJ lMnaHupoeka nnowadel M3CH 81-02-01-2020
MnaHupoBKa AHa 1 OTKOCOB
AAAJB BbIEMKMW, FPEOHSI M OTKOCOB OCH 81-02-01-2020
HacbInu
VAV CodepxxaHue 2pyHMo8bIX
K 3eMJ1e803HbIX 00PO2 LR ORI AV
PemoHm 2pyHmoesbix
AAAL 36M/16603HLIX AOPO2 MSCH 81-02-01-2020
AAAS Ycmpolicmeo OpeHaxa MSCH 81-02-01-2020
AAASA OuuncTka KaHanos M3CH 81-02-01-2020
AAASB PaspaBHMBaHNe kaBanbepoB M3CH 81-02-01-2020

Puc. 2. PaspabotaHHas HOMeHKNatypa HasBaHuin paboT 1 onepauun Ha NPon3BOACTBO

3eMITAHbIX pa60T
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AAASC YCTPOCTBO BpeMEHHbIX [BCH 81-02-01-2020
opocuTenei kaHaBokonaTensMu
AAASD OTKpbITUE U 3aKpbITUE KyNnC M3CH 81-02-01-2020
AAASE YCTPOMCTBO TPaHLUIeN Moz F3CH 81-02-01-2020
3aKpbITbIV OpeHax
AAASF YnnotHeHne oTkocoB kaHanos | NOCH 81-02-01-2020
AAASH MepemelleHne rpyHTa M3CH 81-02-01-2020
YCTPOWCTBO 3aKpbITOro ApeHa-
AAASJ Xa Bpy4YHyto 13 kepamudecknx | FOCH 81-02-01-2020
Tpyo6
YCTPONCTBO 3aKPbITOro
AAASK ApeHaxa mexaHnsupoBaHHbiM | FTOCH 81-02-01-2020
cnocobom
AAASL YCTpoiicTso KpoTosoro F3CH 81-02-01-2020
ApeHaxa
AAASM [ny6okoe peixsierve [BCH 81-02-01-2020
OPEHUPYEMBIX 3eMEb
AAASN YCTPOMCTBO 3eMIISHbIX F3CH 81-02-01-2020
noayLuek
AAB YnnomHeHue epyHma MSCH 81-02-01-2020
YNnoTHEHWE rpyHTa MexaHuau-
AABA POBAHHbIM CNOCOBOM M3CH 81-02-01-2020
[Monue BogoOM ynnoTHAEeMoro
AABB rpyHTa M3CH 81-02-01-2020
YCTPOWCTBO FPYHTOBLIX NOAY- YR
AABC LUEK Ha NPOCaA0YHbIX FPyHTax FoCH 81-02-01-2020
YCTPONCTBO HEMPOCAAOYHOIO
AABD OCHOBaHMS N3 FPYHTOLLEMEHT- M3CH 81-02-01-2020
HOW cmecu
HononHumensHeie o
AAD ‘3eMAsHbIe pabomb! M3CH 81-02-01-2020
3achbinka nasyx KOTI0OBaHOB
AADH CMELCOOPYKEHNI APEHUPYIO- M3CH 81-02-01-2020
LM NECKOM
Paspa6bomka 2pyHma AL
AAE epyHyIo M3CH 81-02-01-2020
AAEA PaspaboTka rpyHTa Bpy4Hyto C F3CH 81-02-01-2020
KPENNEHUsIMU B TPaHLLIEsAX
AAEB Konanue (pbiTbe) Am BpyyHyto | FTOCH 81-02-01-2020
Morpy3ska Bpy4YHyto HeynnoT-
HEHHOrO rpyHTa B TPaHCMNopT- 901 -
AAEC Hble cpeacTea 13 wrabenen n FOCH 81-02-01-2020
oTBanoB
AAED 3achbinka Bpy4yHyHo TpaHLIen M3CH 81-02-01-2020
AAEE 3achbinka Bpy4HYyo sIM MSCH 81-02-01-2020
3achbinka Bpy4Hyto nasyx 9.1
AAEF KOTITOBAHOB M3CH 81-02-01-2020
KpenneHue MHBEHTapHbIMK
AAEH LLMTaMM CTEHOK TpaHLLIEN FoCH 81-02-01-2020
AAEJ YCTpOrCTBO BOAOOTNMBA NpU F3CH 81-02-01-2020
pa3paboTke rpyHTa BpPyYHYHO

Puc. 2. PaspabotaHHas HOMeHKNatypa Ha3BaHui paboT 1 onepauumn Ha NPou3BOACTBO
3eMnsaHbIX paboT (npodormkeHue)
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Typa HasBaHui paboT 1 onepauuni, BXOASALWMX B COCTaB 3eMIISHbIX paboT, pa3butas Ha Knacchl
N NOAKNacchl onepauuin.

B uenax aBTomatmsauumn npoueccoB pa3paboTku ctaHgapToB kadectBa (CTO) Heobxogu-
MO npoBecTV paboTy Mo YHUPUKALUMM HOPMATUBHBLIX UCTOYHUKOB (HOPMUPOBAHUSA CTaHOAPTOB
KayecTBa W npuBeaeHne 1x B COOTBETCTBME APYr C ApyroM: «Cxembl onepaLoHHOro KOHTPO-
NS KayecTBa CTPOUTENbHbBIX, PEMOHTHO-CTPOUTENbHBIX U MOHTaXHbIX paboT»; PeecTtp TMNoBbIX
TexHonornyecknx kapt MCC «Texakcnept» AO «Kogeke»; KnaccmudukaTop CTPOUTENbHON WH-
copmaumu; Cuctembl ctangaptusauum HOCTPOW. PeecTp cTaHOapToB Ha MPOLIECCHI BbINOM-
HeHnst paboT NO CTPOUTENLCTBY, PEKOHCTPYKLUMM, KanuTarbHOMY PEMOHTY OOBHEKTOB Kanutasb-
Horo ctpouTenbcTBa; poekt CIT «CTpouTenbHbIN KOHTPOMNb OOBbEKTOB KanuTanbHOrO CTPOU-
TenbcTBay — «llepevyeHb KOHTpPONUpyembIx onepauui no sugam padbory.

B pesynbrate npoBefeHHOro aHanmsa cogepxaHusa TK, cBazaHHOro ¢ npoBegeHMeM ore-
PaUMOHHOIO KOHTPOMS, BbISIBIEHO OTCYTCTBUE YETKO CChOpMYynmMpOBaHHOIro coctaBa ornepauui,
B CBSI3W C YeM He NpeacTaBnseTcsi BO3MOXHbIM BbISSBUTb COOTBETCTBUE UNN pacXOoXaeHUe no
coCTaBy onepauun ¢ HOpMaTMBHBIMU AOKYMeHTamu npuemodHoro koHtponsa (KCU, TSCH). Pe-
KOMeHZyeTCs BbINOMHUTL NPUBA3KY cocTasa onepauun Yyepes KCW kak OCHOBbI 1 MHCTPYMEHTa
LUMpoBOM TpaHCOpMaLUM CTPOUTENBHON OTpacnu B COOTBETCTBUMN C beaepanbHbIM 3aKOHO-
AaTenbCTBOM.
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Study and Analysis of the Composition and Structure of Control
Methods, Methods, Procedures Possible for Implementation
in the Implementation of Operational Control Using Methods

of Stereophotogrammetry and Ground Laser Scanning

|.A. Zvonov

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

Key words and phrases: aerial photogrammetry; unmanned aircraft systems; aerial laser
scanning; ground laser scanning; operational and construction control; reference information
systems; digital information model.

Abstract. The purpose of the study is to develop a unified nomenclature of names of works
and operations according to the current registers of normative and technical documents for the
studied enlarged groups of earthworks, works on the construction of foundations and structures
of the ACS.

The tasks include the analysis of registers of normative and technical documents for
the production of earthworks, works on the construction of foundations and structures of
the ACS; comparison of the structure of the SMR and their name for compliance with those

32 TexHono2uAa U opeaHu3ayua cmpoumenbcmaea



Components of Scientific and Technological Progress

presented in normative and technical documents; comparison of the structure of the SMR
and the nomenclature of names of the registers under study with the Classifier of construction
information.

In the course of the research, general scientific methods were applied: analysis, synthesis,
comparison, classification.

The result of the study was the development of a unified nomenclature of names of works
and operations according to the current registers of normative and technical documents for the
studied enlarged groups of earthworks.

© WN.A. 3BoHOB, 2023
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YK 696.1

CTpouTenbCcTBO BOAHbIX O6OHEKTOB
ANA KOMMNJIeKCHOU punbTpaLuoHHOWN
rabMoOHHOMN OYUCTKU OT HedPTEenpPoayKTOB

H.H. CaBenbeBa, A.B. CaBenbes

@rbOY BO «TomeHckul uHdycmpuarbHbIl yHugepcumemy,
2. TromeHb (Poccusi)

KnioueBble cnoBa u dpasbl: 6uonnaTto; BogHble pe-
CypCbl; rabMOHHbIE O4YUCTHbIE (PUNBTPALMOHHBIE COOpPYXKe-
HWUS; rabUOHbI; CTOUHbIE BOAbI.

AHHoTauwms. lNpouecchbl 4oObl4M HeddTU N AanbHenwas
ee TpaHCMopTUPOBKa COMPOBOXOAETCH CMVBOM B BOOOEMbI
Bonbworo konuyectBa oTpaboTaHHOW HedTe3arpsi3HEHHOM
BOAbl, YTO MOBbILLAET KUCMOTHOCTb BOAHbLIX PECYpPCoB, you-
BaeT aKocucTemMy BogoeMoB. Llenbio nccnegoBaHus ABnseT-
CH M3y4YyeHne METOA0B OYUCTKM BOOHbIX OOBbEKTOB OT 3arpsas-
HEHUA C MOMOLLb UIETPALMOHHON FaOMOHHOM OYUCTKM
BOAHbIX 06bEeKkToB. ABTOPbI BbIABMralOT rMNOTe3y, YTO ANd
yCNeLwHOW OYUCTKN OT 3arpsas3HeHun 1 npumecen BogoOeMOB
MOXHO MPUMEHATb rABNOHHBIE OYMCTHBIE (PUNBTPALNOHHbIE
coopyxeHusi. OCHOBHbIM METOAOM MCCNeaoBaHUA cTano n3-
yYeHME Hay4yHOW nuTepaTypbl U HaydHbIX MCCreLOBaHUN B
obnactn caHWTapHOW OYUCTKM BOAHOM €CTEeCTBEHHOW cpe-
Obl, HA OCHOBE W3YYEHHOr0 OnbiTa CO34aHMe JKCMEPUMEH-
TanbHOW Moaenu rabuoHHbIX KOHCTPYKUM. o pesynstatam
NCNbITAHUA FABMOHHBIX KOHCTPYKUWUA B XaHTbl-MaHCUNCKOM
aBTOHOMHOM okpyre — HKOrpe akcnepuMeHTanbHO AOKa3aHo
3(PPEeKTUBHOE OYULLIEHNE CTOYHbIX BOA OT MpUMecen UCKYC-
CTBEHHOIO U €CTEeCTBEHHOro MNPOUCXOXOEHUS MOCPeaCcTBOM
rabMOHHbBIX OYUCTHBIX PUITETPALMOHHBLIX COOPYXKEHWUIA.

Mpouecchl [obblun HedTK conpoBoXaarTca BonblwMM NoTpebneHnem BoAbl. 3HaUYUTENb-
Has YacTb 3TOM BOAbl CTAHOBUTCS B pe3ynbraTe TEXHONOrMYecKMx MpoLLeCCOB 3arps3HEeHHOWN
pasnUYHbIMN BpeaHbIMK BelecTBaMu. OTO MPUBOLAUT K HapyLUEHWUIO 3Konornveckoro Ganas-
ca okpyxatwLlen cpegbl. Moatomy npobriema 3arpsi3HEHWs] CTOYHBLIX BOA OYEHb akTyanbHa B
XaHTbl-MaHcuiickom aBTOHOMHOM Okpyre — HOrpe, KOTopbIA ABASIETCA PErMoHOM, Cneunanmsu-
pylowmmca Ha gobbide yrneBogoponoB. HedrerazoBasi oTpacnb SBMASETCA 3KOMOrMYECcKn He-
GnaronpuaTtHon. [na ynydweHns 3KONorm4eckoro MOHUTOPUHIa NPUMEHSAT 6eCnnnoTHbIE Ne-
TaTenbHble annapatbl [4; 5], KOTopble HAXoAAT yTeukn HeddTeNPOAyKTOB Ha obrneTaemon Teppu-
Topuun. Jobblva HedbTn BeOeTCHA C MOMOLLBI CUCTEMbI NOAAEPXKAHWUS NNACcTOBOrO AaBreHUs, Ha-
KaunmBasi orpoMHble 06beMbl BOAbI B NnacT. B pesynsrate NnpoMcxoanT 3arpsi3HeHWe BOOOEMOB,
3emenb 1 gaxe atmocdepsbl. C kaxabiM roaom notpebneHve Bogbl pacteT, ocobeHHo Anga npo-
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MbILNEHHbIX HYXa. Okono 90 % Bo3BpawaeTcs obpaTHO B CUCTEMY MOAAEPKAHUSA NNAacTOBOrO
nasnexud. MNpubnuantensHo 10 % cbpackiBaeTcst B BOgOEMbI, TpebyloLlme B ganbHenwemM ca-
HUTapHOM oumcTku. CyLlecTBYOT pa3HOOOpa3Hbie METOAbI OYUCTKM OT MPUMECEN: OTCTanBaHue,
obpaboTka B rMapoUMKIIOHaX, (OUNbTPOBaHWE, Koarynsauusi, ocBeTneHue, obesxenesnBaHue,
obecconvBaHne Boabl U Ap. Bce atn meTtoabl TpebytoT cneynanbHoOro obopynoBaHus, Xummde-
CKNUX peareHTOB W NOCTOSIHHbIX 3aTpaT Ha obCcnyXnsaHue.

ABTOpbI NpegnaratoT Ans yNyylweHUs 3KONorM4eckonm cuTyaumm B perMoHe Ucnosb3oBaTb
OOWH 13 METOO0B CaHUTAPHOW OYUCTKM C MOMOLLbI0 FABMOHHBIX OYUCTHBIX (PUMBTPALMOHHBIX CO-
opyxeHun [1; 2]. MabunoHbl MMeloT pag npenmyLects. KOHCTpYKUUM oTAenbHbIX 6r1okoB 1 06-
LLIero COOPY>XEHUSA MMEIOT XKECTKyI0 bopMy, HE NOABEPralTCa CKPyYMBaHUIO, Teno rmbkoe, npm
n3rmbaHun He nogsepxeHo Aedopmaumam. MNMpu HEYCTOMYMBOM rPYyHTE rabUMOHHbIE OYUCTHbIE
PUNLTPaLMOHHBLIE COOPYXKEHUSI COXPaHSIOT CBOKO NepBOHaYarnbHy0 hopmy.

[abUOHHbIE OYUCTHBIE PUNBTPALMOHHBIE COOPYXXEHUS BbINOMHEHbI U3 CETKM, 3anOfTHEHHOM
KaMHEM BbICOKOW MPOYHOCTM CO CBA3KOW. Bce aTu Tpm cocTaBnsaolimMe cO34atT MOHOSIUTHYHO
KOHCTPYKLMIO, MMEIOT BbICOKYK) MPOYHOCTb M AOMNrOBEYHOCTb. [POYHOCTL paccuMTaHa Ha ycu-
nus, BO3HMKaeMble nof BO3AeWCTBMEM BOAbl U IPYHTOBbLIX Macc. PacyeT Ha NpoyHOCTb rabu-
OHHbIE OYUCTHbIE PUNBTPALMOHHBIE COOPYXKEHUSA BbIMONHAKT B 06513aTeNbHOM nopsake no umc-
XOAHbIM YCNOBUSM PacrosioXeHNs CoopyKeHus. [1poBepsaoT NPOYHOCTb CETKN Ha yaap, pa3pbiB
N Ha pactsbkeHne. Ocoboe BHMMaHWE obpallaloT Ha pacyeT pacnpocTpaHeHUst KOppPo3un Mo
HapY>KHOW MOBEPXHOCTU CETKMN, TaK KaK 3KCMfyaTaunsa KOHCTPYKLUMM BEOETCA B BOAE.

3agava rabMoHOB — ouMLaTb BOA4y OT MpMMECen pasfnMyHoro xapakrepa. OuueHue xua-
KOCTWU MPOUCXOOMUT 3a CYET MCMapeHns, XMMmnieckux peakumi. Mpouecc ounwieHnsa byaet natm
ObICTpee Npu akTUBU3aLUN TEYEHUS XNOKOCTU U HACbILLEHUM XUAKOCTU Kncnopodom. MNMopuctas
CTPYKTYpa KOHCTPYKLUMM TaKKe CnocoOCTBYET fnyyllen UMpKynaumm Bo3ayxa.

[abUOHbI NMEIT BbICOKYI0 HALEXHOCTb M MPU 9TOM HEBLICOKYHO ce6eCTOMMOCTb M3roToB-
NEeHMA N MOHTaxa. OTO OOBACHSAETCA NPOCTON UX KOHCTPYKUMW, ANS U3roToBreHus TpebytoTtcs
OOCTYNHbIE N AelleBble MaTepuarbl, MOHTaX BO3MOXEH paboymMMu HEBBLICOKOW KBanvdukaumm,
OTCYTCTBYIOT 3aTpaThl Ha 06CnyXnBaHne 1 cogep>xaHne B npoLecce aKcnyaTaumm.

[aBUOHHbIE OYUCTHbIE PUNBTPALIMOHHBIE COOPYXEHMSI BO BPEMS IKCNIyaTaumm He TepstoT
uBeT, (bopMy N YCTOMYMBOCTb KOHCTPYKUMW. [MoCTeneHHO 3apacTtasi paCcTUTENbHOCTbIO, CTaHO-
BATCA BHELUHE OYeHb NpuBreKaTenbHbIMMN.

Mpn NPOEKTUPOBaAHUN KOMMIIEKCA OYMCTHBIX COOPY>KEHUIN MOXHO CrpoeKkTupoBaTtb Guonna-
TO C NPMMEHEHNEM TrabUOHHBLIX OYUCTHBLIX (PMUNIBTPALMOHHBLIX COOpYyXeHuh. Bruonnato peanu-
3yeTcs B BMAE Kackaja NpydoB C €CTEeCTBEHHOM UMY UCKYCCTBEHHOW aspauuen. HacblweHue
BOAbI KMCNopoaoM rmybuHon o 1 MeTpa BO3MOXHO €CTECTBEHHbIM CMOCO6oM, 40 3 METPOB —
NCKYyCCTBEHHbIM cnocobom [3]. Buonormnyeckas ouncTka CTOUHbIX BOA SABMASIETCA anbTepHaTUBOWN
XUMUYECKON N MexaHudeckon oumctke. OHa ucnonb3yeT 6akTtepum 1 gpyrue opraHusmbl 4ns
pa3noXeHUs OpraHNYEeCKUX OTXOLO0B, MPUCYTCTBYIOLLMX B CTOYHbLIX Bogax. MukpoopraHuambl nu-
TalTCHA OpPraHMYecKMM MaTepuanom And noflydeHus nuTaTenbHbIX BELWECTB ANs pacTeHun, 3a-
CensoLmMx BOAOEMbI.

A3pobHasa o4MCTKa CTOUHBIX BOA, NPOX0ASALLasa B NPUCYTCTBUN KACINOPOAaA, — 9TO eCTECTBEH-
HbI Mpouecc, Npu KOTOpoM BakTepun v Apyrme MMKPOOPraHW3mbl NUTAKOTCS OpraHUYecKUMm
BellecTBaMn B cpefe, boraton KMCAOpoAoM, pasnaras ero B npouecce. Vcnonesyetcs B npo-
uecce nonyvyeHns akTMBHOMO Mna Ans OYUCTKM NPOMBILLNIEHHbIX CTOYHbBIX BOA. Ha atom ctagum
OKUCMEHNS OpraHnYeckne KOMMOHEHTbl PacLUEennATCA Ha YIMEKUCIbIN ras, Bog4y, HUTpaTbl U
cynbatbl, 1 MUKPOOPraHU3Mbl Pa3MHOXAKOTCS, CO34aBasi PacTyLLy0 KOMOHUIO.

Korga cTtouHble BOAbl cogepaT 6omnbLIoe KONMYECTBO OpraHUYeCcKMX BELLECTB, A4Sis UX pac-

Environmental Safety of Construction and Urban Economy 35



Components of Scientific and Technological Progress

Puc. 1. Cxema 6uonnarto

wenneHusa Tpebyetca Gonblie 6aktepuit. MNockonbky aspobHbIM GakTepusam Ans BbINOMHEHUSA
3TOM 3agadn Heobxoamm kucnopopn, buoxmmmyeckass noTpebHOCTb B kucnopode OyaeT Bbille.
lMoaTomy KpariHe BaHO, YTOObI B Bode ObINO 4OCTAaTOMHO pacTBOPEHHOrO KMcrnopoda Ansa nog-
AepXXaHus 300pOBOM MONYNAUUU MUKPOOPraHn3moB. A3poBHOe pacLienneHme MOXeT ObiTb
yCKopeHo nyTteMm fobaBneHus KMcnopoda B CTOMHbIE BOAbI B NPOLECCE OYUCTKM C MCMONb30Ba-
HMEM pasfMYHbIX TEXHOMOMMIN aspaLmu.

ABTOpbLI NpegnaratnT 6uonnaTto Ang BUOXMMNYECKON OUYMUCTKM CTOYHbIX BOL, B €CTECTBEHHbIX
ycnoBusax (puc. 1). Yepes konnektop 1 Boga CTekaeT B OTCTOMHMK 2, MpoTekas Yyepes rabuoHbl
3 noctynaet B 6uonnato 4, KOHTaKTUPys ¢ COpOEHTOM 5 npomcxoauT o4mLeHne opraHuku. o
Hawemy MHeHuto, ansa XMAO-HKOrpbl akTyanbHbIM SIBNAKOTCA rabUOHHbIE O4YUCTHbIE UNBTPaLm-
OHHble COOpY>XeHUs ¢ Bronnato, aPPEKTUBHO OUMLLIAIOLLIME CTOYHbIE BOAbLI OT NMPUMeECEeNn UCKyC-
CTBEHHOMO U €CTECTBEHHOIO MPOUCXOXKOEHMS.

Bbinv npon3BeaeHbl UCNbITaHMA C NOMOLLBbIO co3aaHnsa mogenu. o pesdynesratam muccneno-
BaHUA MOXHO OTMETUTb, YTO rabMOHHbIE OYUCTHbIE (PUNLTPALMOHHBIE COOPYXeHUsa ¢ Buonna-
TO 9(pPEKTUBHO oumMLLaOT opraHmyeckne 3arpssHeHns. Okono 94 % opraHuUYeckux npumecen
Oblny yaaneHsl U3 CTOYHbIX BOL B XOA4e MPOBEOEHHOro aKCnepuMMeHTa KackagHoro Tuna moge-
nn 6uonnato. CriegyoWwmMm 3TanoM CTaHEeT CcOo3faHue 3KCnepuMeHTanbHOro Gmonnarto B ecre-
CTBEHHbIX YCIOBUSIX.
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Construction of Water Objects for Comprehensive Filtration
Gabion Treatment of Petroleum Products

N.N. Savelyeva, Ya.V. Savelyev

Tyumen Industrial University,
Tyumen (Russia)

Key words and phrases: gabions; gabion treatment filtration facilities; bioplateau;
wastewater; water resources.

Abstract. The processes of oil production and its further transportation are accompanied by
the discharge of large amounts of waste contaminated water into reservoirs, which pollutes the
environment, increases the acidity of water resources, kills the ecosystem of reservoirs, and the
process of waterlogging occurs. The purpose of the study is to study methods for purifying water
bodies from pollution using gabion filtration purification of water bodies. The authors hypothesize
that gabion treatment filtration structures can be used to successfully clean water bodies of
contaminants and impurities. The research methods were the study of scientific literature and
scientific research in the field of sanitary treatment of the aquatic natural environment, based on
the experience learned, the creation of an experimental model of gabion structures. Based on
the results of tests of gabion structures in the Khanty-Mansiysk Autonomous Okrug of Yugra, it
was experimentally proven that wastewater is effectively purified from impurities of artificial and
natural origin through gabion treatment filtration structures.
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The Sales Chain Principle as an Alternative
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Abstract. Currently in the course of international trade
destination and origin principles are the common Value
Added Tax (VAT) principles, whereas in practice usually the
first is more preferable. The article shows that the above
principles do not allow for fair allocation of VAT between the
budgets of states participating in international trade: there is
an option for the country of the seller or the country of the
buyer despite the fact that the residents of both countries
contribute to the added value. The aim of the research is to
distinct, analyse and compare methodological peculiarities
of destination and origin principles as well as to justify and
shape the concept of new VAT principle in international trade
from the methodological perspective — sales chain principle
that will allow to serve the budget interests not only of one,
but all the countries participating in the particular sales chain.
The objectives accomplished in the research include the
analysis of VAT theory in the context of origin and destination
principles, elaborating original approach and rules that
configure sales chain principle, demonstrating a simple
economic model as an example of sales chain principle,
designating the destinations of further methodological
investigation. The hypothesis of the research — the economic
nature of VAT in the course of international trade requires
a substantially new approach towards this tax instead
of the origin and destination principles used in practice.
The analysis, synthesis, abstraction and modelling are
used as the research methods. As a result of the research
the author has theoretically justified the original approach
towards VAT in the course of international trade based on
sales chain principle that allows to solve the problem when
the fiscal interests of states participating in international
trade are violated. The model describing tax mechanics of
this principle has been elaborated.
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Introduction

It is common knowledge that by its economic nature Value Added Tax (VAT) is a consumption
tax. This means that the final consumer being the actual carrier of this tax “pays” VAT to the
seller, and the seller as well as all the other parties of the sales chain remit VAT to the state
budget.

There is no issue where VAT shall be remitted to when all the parties of the sales chain are
the residents of one country (VAT shall be remitted to the budget of respective state anyway).
However, in the course of international trade the “right” to levy VAT becomes one of the most
important issues when the parties of sales chain are the tax residents of different countries.
There are two VAT principles that allow to determine which country it shall be remitted to: origin
principle and destination principle.

It is supposed that under origin principle VAT shall be levied by the state of the seller. Based
on the destination principle the transactions are subject to VAT in the country of purchaser.
According to OECD the main difference in two principles is that the destination principle
equalizes all entities operating in a particular country whereas the origin principle equalizes the
purchasers from different countries [1].

Currently the destination principle is more commonly used in practice: it is adopted by
WTO, OECD and many other states what are not part of OECD [2, p. 532-533]. The destination
principle has become the result of evolution of VAT theory that began in 1953 (before VAT) when
the group of experts led by Jan Tinbergen remarked that the implementation of origin principle
is justified if the tax is applied to all transactions (they analyzed the tax in the course of common
market of coal and steel) and the states apply the identic tax rates. Depending on the country if
the tax rates differ this may result in material disproportions in resource allocation between the
states. The destination principle was proposed as an alternative that is although not ideal but
free of substantial disadvantages of the origin principle [3, p. 38].

10 years later after Tinbergen’s research was released EU Fiscal and Financial Committee
(back then European Economic Community) published a report remarking that among other
issues despite some positive characteristics the destination principle had one material drawback:
tax borders [4, p. 146] remain unchanged that contravened the main objectives of EU integration.

Later in 1988 Alan Tait in his book “Value Added Tax: international practice and problems”
mentioned that the origin principle is convenient from the practical point of view — the sellers do
not need to determine where the goods will be purchased: in the state of the seller or abroad
[5, p. 159].

A little later other economists developed the comparative analysis of VAT principles.
For example, Liam Ebrill and Michael Keen in their book “The modern VAT” mentioned that
destination principle facilitated the effectiveness of production and the origin principle facilitated
the effectiveness of consumption [6]. This is explained by the fact that as far as destination
principle is concerned the only factor affecting the goods final consumer price is their production
cost. In case of origin principle, it is possible to achieve fairer distribution of goods produced
by the same manufacturer between the purchasers from various countries. However, the price
of goods sold by manufacturers from different countries in one particular state will differ even
providing the identic production costs. Liam Ebrill and Michael Keen conclude that destination
principle is more preferable. Besides that, according to authors’ view this principle does not
generate the transfer pricing risk.

Later the researchers highlighted that the selection of destination or origin principles is
dependent on different economic conditions in the countries participating in international trade.
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According to research performed by Hassan Khodavaisi, Gareth D. Myles, Nigar Hashimzade
VAT principle shall be selected based on the size and structure of economy of particular country
(“asymmetry” of states): due to higher added value the origin VAT principle is more preferable for
the country characterized by high production costs, and destination principle is, vice versa, — for
the countries of low-cost production. Hence, the origin principle is preferable for large countries,
whereas the destination principle — for smaller ones (depending on the circumstances) [7]. It is
worth mentioning that during the period when this research was published (2011) EU legally
adopted the transition to the destination principle [8, p. 1] that was, however, applied in the
course of an intermediary tax system [9, p. 105].

Among CIS researchers the work of Melnikova and Grusha is notable. In this work they
admit that for the purposes of VAT principle selection such criterion as the balance of payments
between the countries is also important: if the balance is positive the origin principle is more
preferable since export transactions are subject to tax. Under the conditions of negative balance
of payments, the taxation of import [10, p. 39], i.e. the destination principle, is of the highest
priority.

Methodology

It is assumed that application of both origin and destination principles may result in fiscal
distortions between the countries participating in the international trade.

First, added value is generated by the manufacturer/seller and is the difference between
the price of goods sold, works and/or services rendered and the price of material expenses,
allocated to production and distribution costs [11, p. 251]. Added value is basically made by
“cost elements” (payroll, interest, taxes [12, p. 283], land) and “profit element” (net profit). It is
obvious that the cost elements cannot exist without a seller. However, it is also obvious that the
seller cannot generate the profit element without a purchaser: in the absence of demand the
seller cannot sell the economic benefit despite the amount of resources spent for its production.
Therefore, the seller and the purchaser participate in the generating of added value and without
even one of them the added value cannot be generated. Consequently, under the conditions
of international trade when the seller and the purchaser are the residents of different countries
both these states have right to tax added value.

Second, earlier scientific approaches did not consider that the cross-border sales chain may
include not two, but three and more jurisdictions; each of them is characterized by a particular
stage of manufacturing and sale.

Let us imagine the situation: a company from Country A purchases materials, required for
production of goods, from Country B and sells the manufactured goods to the consumers from
Country C. For the sake of simplicity let us assume that the entity from A country does not
conduct any other activities, it does not sell the goods to anyone other than purchasers from B
country. If the origin principle is applied to these transactions, VAT will be paid only by the sellers
of materials to Budget B, whereas neither Budget A nor Budget C will gain any VAT. In turn, if
the destination principle is applied, the tax will be remitted to Budget C. At the same time VAT
will not be remitted neither to Budget A, nor to Budget B (the companies from these countries
will have the right to reimburse / deduct VAT assessed by them).

Regardless of selected taxation principle (origin or destination) VAT will not be remitted to
Budget A in fact. However, from economic standpoint this is not right, since A is the country
where the manufacturing and jobs are located. It appears that VAT is not remitted to the budget
of Country A, the entity of which substantially contributes to the added value, hence in this case
the budget interests of Country A are not served.
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It seems that in order to serve the budget interests of sales chain states it is required to
allocate VAT generated within such sales chain between the budgets of such states. At the
same time, it is important to ensure that as a result of such changes the tax burden on the final
consumer remains unchanged.

One of the possible options to resolve such problem is the allocation of VAT payable based
on the share of economic added value attributable to particular taxpayer. The idea is that share
of VAT payable by the seller and purchaser is determined based on the share of cost elements
and the share of profit element respectively.

For better understanding of this approach it is worth providing the example considering the
following assumptions for illustration purposes:

— the currency in each state is identic (RUB);

— tax rate in each state is identic (20 %);

— the entities do not bear any additional costs besides those stipulated in the example.

Let us assume that Entity B sold the materials to Entity A by RUB 1,000,000 and incurred
the following costs:

— raw materials — RUB 100,000, net of VAT;

— payroll — RUB 500,000.

Taking into account that the sale of raw materials is subject to VAT (the suppliers of raw
materials charged Entity B with VAT) and payroll is VAT-exempt, VAT base of Entity B is
calculated as follows: 1,000,000 — 100,000 = RUB 900,000. The amount of VAT: 900,000 * 20 %
= RUB 180,000. From the economic standpoint the tax base in the amount of RUB 900,000 is
the added value, that is generated by the cost element (payroll — RUB 500,000) and the profit
element (net profit that is calculated as the “balance”: 900,000 — 500,000 = RUB 400,000).

Further we calculate the proportion: the share of the cost elements (in the form of payroll) in
total added value accounts for 500,000 / 900,000 = 55.56 %, the share of profit elements (in the
form of net profit) — 400,000 / 900,000 = 44.44 %. The received amount of VAT (RUB 180,000)
is subject to allocation between the budgets of both countries participating in international trade:
it is required to remit 180,000 * 55.56 % = RUB 100,000 to the budget of seller’s country (A) and
180,000 * 44.44 % = RUB 80,000 — to the budget of purchaser’s country.

The above principle can be called the sales chain principle. Despite the fact that, according
to our opinion, such principle results in fairer VAT allocation comparing to destination and origin
principles, it causes a number of important methodological issues that require a separate and
deeper analysis, including:

— the application of “deduction” in domestic sales. According to destination principle total
amount of assessed VAT with respect to the transaction would equal to RUB 200,000 — Entity A
would tax all amount of purchased materials by import VAT, i.e. 1,000,000 * 20 %. However, in
our example total amount of VAT under the transaction at hand is RUB 180,000;

— the application of “deduction” in cross-border sales. If Entity A decides to sell the goods
further (for instance, in Country C), the question arises: how to account for VAT which Entity B
and Entity A have already paid;

— tax payment routing: it is required to elaborate who is the taxpayer and to which country
the tax shall be remitted to;

— the method of added value calculation: by aggregation of expenses generating added
value (the list of such expenses is known already) or by subtracting VATable expenses from
VATable revenue;

— country peculiarities of added value calculation method;

— the documentary support of added value proportion;
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— the requirement to conduct a separate accounting of expenses if they refer to different
transactions. For instance, remuneration of personnel that perform assignments in favor of
different clients of the company;

— the requirement to account or exclude the “quasi-cost elements” — transactions that by
their economic nature shall generate added value but in fact do not generate it (for example,
VAT exemption of certain services);

— the methodology of foreign exchange differences calculation;

— VAT calculation providing the states participating in international trade apply different tax
rates;

— tax control and interactions between the tax authorities of various countries.

There are grounds to assume that it is impossible to implement sales chain principle in
practice without considering the development of information technologies and exchange of
information between the countries. However, there are certain factors to meet these two
conditions.

First, the level of tax digitalization is currently quite high, that is justified by implementation of
electronic accounting forms, development of various IT services (including, services for remote
VAT registration and payment without physical presence).

Second, the degree of international exchange of financial information between the countries
has recently increased. As an example, it is worth mentioning BEPS 13, namely implementation
of CbCR within OECD [13].

Results and Conclusion

In conclusion, it can be argued that the sales chain principle can become an alternative
to the origin and destination principles. It can resolve the issue of non-fulfilment of “budgetary
interests” of states participating in international trade. As a result of implementation of sales
chain principle, the budgets of seller’s and purchaser’s states (in case of sophistication of sales
chain — larger amount of countries) will receive VAT proportional to the contribution of their
residents in total added valued of economic benefit.

It is worth mentioning that regardless of total technical execution of sales chain principle it
should comply with the following rules:

— from a budgetary standpoint VAT shall be allocated between the budgets of all countries
whose residents are involved into a particular transaction;

— state budget revenues shall directly correlate with the share that accounts for
“contribution” into added value of the respective party to the transaction;

— upon implementation of sales chain principle, the tax burden of the final purchaser shall
not be higher comparing to situation when the origin and destination principles would be applied
to the same transaction.
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npyvHumnel B3umaHna HOC; cTpaHa Ha3HayeHwusi; cTpaHa MNPOUCXOXAEHWS; CTpaHbl LIENOYKM
npogax.

AHHOTauus. B HacToswee Bpems B paMkax MexaoyHapoOHOW TOProBnv OBLLEnpPUHATLIMM
npuHuunamu Banmanua HOC aBnaoTCA NpUHUMMLI «CTPaHbl HAa3HaYeHUsS» M «CTpaHbl Npouc-
XOXOEHUs», NPy 3TOM Ha NpakTUKe, Kak npasBuno, NpeanodTeHne otgaetcd nepsomy. B ctatbe
MoKa3aHo, YTO YKa3aHHble NPUHUMMbI He NO3BONAKT cnpasegnmeo pacnpegenuts HAC mex-
ay OrooKkeTamMn cTpaH, y4acTBYHOLLMX B MexAyHapoOHoW Toproere: Bblibop genaerca nvbo B
nonb3y CTpaHbl Npogasua, NMMbo CTpaHbl NoKynaTens, HECMOTPS Ha TO, YTO pe3vaeHTbl 06eunx
CTpaH y4acTByloT B hopMMpOBaHUN JobaBneHHoW cTommocTu. Llenbio paboTbl sBnsieTcsa Bbl-
JerieHve, aHanus u cornocTaBfieHMe MeTOoAOoNorMYeckux OCOBeHHOCTEeN MNPUHLMMOB «CTPaHbl
Has3Ha4YeHUsa» M «CTpaHbl MPOUCXOXAEHUSA», a Takke TeopeTnyeckoe obocHoBaHvE U hopmu-
poBaHMe KOHTYPOB KOHUEMNUMN HOBOro npuHumna B3nmaHus HOC npu mexayHapogHon Topros-
ne — NpUHUMNa «CTpaH Lenoykn Npogaxy», KOTOpbI NO3BONMUT COBMOCTM BIogKEeTHbIE MHTEpECHI
He TOMbKO OOHOW, a BCEX CTPaH-YYaCTHUL, KOHKPETHOW LIEeNoYKM npodax. 3agayun, pelleHHble B
nccnegoBaHuy, BKAOYAKOT aHanus asonounn teopum HOC B KOHTEKCTE NMPUHLMMNOB «CTpaHbl
NMPOUCXOXOEHUS» N «CTPaHbl HA3Ha4YeHUsa», PopMynMpoBaHMe aBTOPCKOro nogxoda v npaswn,
Ha KOTOPbIX CTPOWUTCH MPUHLMM «CTPaH LEnoykyu Npoaax», 4eMOHCTpaumio NpuHUMNa «cTpaH
LeNoYKn Npogax» Ha Npumepe MpPOCTOM SKOHOMUYECKOW Mogenu, 0603HadYeHne HanpaBneHui
JanbHenwen metogorornyeckon npopaboTku. 'MnoTesa MccrneaoBaHUs: 3KOHOMUYECKasi CyTb
HOC npu TpaHcrpaHuMyHOM Toproene TpebyeT KayeCTBEHHO HOBOrO MoAxoda K ero B3vMaHUH
B3aMEH MCMONb3yeMbIX Ha MPaKTUKE METOAOB «CTPaHbl MPOUCXOXOEHUA» U «CTpaHbl Ha3Ha-
yeHua». B kauyecTBe METO4OB UCCNEAOBaHWS MCMNOMb30BaHbl aHanu3, cuHTe3, abcTpakumnsa m
mMogenupoBaHue. B pesynbrate uccrnegoBaHus TeopetTmdeckn 060CHOBaH aBTOPCKMM Noaxon K
B3umaHuio HOC npu mexgyHapo4HOM TOProBre Ha OCHOBE NPeasIoKEeHHOro NpuHUMna «cTpaH
LenoYKM NpogaKy», KOTOPbIN NO3BONSAET pewnTb Npobnemy HapyleHns GroKeTHO-HanoroBbIx
WHTEPECOB CTpaH-yyYacTHUL MexayHapoaHowm Toproenu. PaspabotaHa mogens OyHKUMOHMPOBa-
HWS AAHHOrO NPUHLUMNA B HANOrOBbIX OTHOLUEHMUSIX.

© D.M. Volkov, 2023
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CoumnanbHble acneKkTbl 4BOACTBEHHOCTH
BOEHHOW KyNnbTypbl

O.B. lMNeHknHa

@rKBOY BO «BoeHHasi opOeHos JleHuHa, Okmsbpbckol
Pesomouyuu, Cysoposa u )Kykoea akademusi PakemHbix 80UCK
cmpameau4yecko20o Ha3HadeHus umeHu Nempa Bernukoz2o»,
2. banawuxa (Poccus)

KnioueBble cnoBa n dpasbl: agavKTMBHOCTL; BOEHHAs
KynbTypa; ABOMCTBEHHOCTb BOEHHOW KyrbTypbl; crneundurka
BOEHHOWN KyNbTYpbl.

AHHOTaums. Llenblo gaHHOW cTaTbW SIBMSANOChL PacCMO-
TPeHne B3aUMOCBA3M COUMarbHbIX aCNeKTOB BOEHHOW 006-
pasoBaTenbHOM cpefbl C pa3BUTUEM ABOMCTBEHHOCTU B BO-
€HHOM KynbType. 3agavyamMn nccnegoBaHusi ctanm BOMNPOChI
pPacCMOTPEHNS Cneundukn BOEHHOW KyNnbTypbl, aHanu3 B3a-
NMOCBSA3N Tpaauumnin BOEHHOW KyIbTYpbl C COBPEMEHHOWN CO-
LMOKYNBTYPHOM cuTyaumen. B xoge nccnegoBaHus Gbinmv Bbl-
SIBNEHbl BHYTPEHHME U BHELUHWE MPOTMBOPEYUS] B BOEHHON
obpasoBaTenbHOM cpege, KOTopble WCMbITbIBAOT MONoble
noan B OECTPYKTMBHbBIX COCTOSIHMAX. Yepes cpaBHUTENbHO-
NCTOPUYECKUA, TUMNOMOMMYECKMA N CEMUOTUYECKUA METO-
Obl ccrnefoBaHus BbidBeHa B3aUMOCBS3b BO3HUKHOBEHUS
ABOWNCTBEHHOCTM BOEHHOW KynbTypbl. B pesynsrate nccneno-
BaHWs BbINU AOCTUTHYThLI HayYHble pe3yrnbTaThl B3aMMOCBA3N
coumanbHbIX acneKkToB BOEHHOW oGpa3oBaTenbHON cpefbl C
pa3BUTUEM OBOMCTBEHHOCTN B BOEHHOW KYrbType.

Hawe obwecTBo npeactaBnsieT Lenyl nanutpy pasHooGpasHbiX B3rMsiAoOB, LEHHOCTEW,
MHEHWIA, colmanbHbIX MHCTUTYTOB, CBSI3aHHbLIX CO CBOEOGPAa3HbIMIU BUAAMMU 1 TUMAMW KyNbTYpbl.
OOHMM 13 OCHOBHbIX couMarnbHbIX acrekToB B 06pa3oBaTenbHONM cpeae sBnsieTcsl B3aMmoaen-
CTBME MeXAay y4YacTHWKamu obGpasoBaTenbHOro rnpouecca, Apy3bsiMu, Komneramu, He3HakoMbl-
MU nioabMu. KynbTypa Takke SBNSeTCs BaXKHbIM COLManbHbIM acrneKkToM, NOCKOmbKY dopMupy-
€T LEeHHOCTU, HOpMbl U NnoBedeHue nogen. ApMUs U BOEHHas! KynbTypa — 3TO cneumduryeckas
obracTb 06LECTBEHHON XN3HN C BHYTPEHHEN KapTUHOW MUpa, MMetoLasi CBOM KOAbI KYnbTypbl,
CUMBOJIbl U LIEHHOCTU. YUNTbIBas TO, YTO COUMarnbHble acneKTbl XXM3HU HaxoasaTCst BO B3aMMO-
CBAI3U Mexay NoAbMU M BKOYaloT B cebsi Takme BOMPOChI, Kak PaBeHCTBO, CrpaBeasIMBOCTb,
obpasoBaHue, KynbTypa U MHOroe Apyroe, criefyet OTMEeTUTb, YTO AaHHble acnekTbl MOryT OblTb
pPacCMOTPEHbI B NPOEKLMN XapaKTEPUCTUKN ABOMCTBEHHOCTY BOEHHOW KymbTypb.

Mpu xapaKkTepUCTUKE BOEHHOW KyrbTypbl Mbl OCHOBLIBAEMCSI Ha ee cneunduKke: MackymnmnH-
HOCTb, TOTanbHOCTb, ABOWCTBEHHOCTb, CaKpanbHOCTb, cybopanHauma u ap. MepevncneHHble
acnekTbl KpaHe BaXHbI, y4uUTbiBasi NOHMMaHWe ABONCTBEHHOCTM YCTOSIBLUMXCS TPAAMUNA U pe-
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rmameHTaLmmn, Koraa pedb MaeT 0 BHOBb MOCTYNMBLUMX B BOEHHble 06pa3oBaTerbHble opraHu3a-
LUun MornoapIx nogen.

C 2002 r. lNMpasutenbctBo Poccuiickon Pepgepauun yteepanno degepanbHyto nporpammy
«PedopmupoBaHns cuctembl BoeHHOro obpasoBaHua P® Ha nepuog o 2010 rogay», uenbto
KOTOPOW SIBUOCHb CO34aHne ONTMMarlbHOM CETU BOEHHO-y4eOHbIX 3aBedeHWI, OTBeYatoLLen no-
TPEBHOCTAM BOEHHOW OpraHn3aumm n 3KOHOMUYECKMM BO3MOXHOCTSM rocyaapcTBa.

VIMeHHO C 9TOro BpeMeHu BOoeHHas KynbTypa MogepHusmpoBara cebs BHyTPeHHe, BHELLHE
N Ka4eCTBEHHO, HO He MCKM4Yas Te Tpagauuuu, KOTopble Obinn 3anoXeHbl Kak «CounanbHbIn
Knen» ¢ AaBHUX BPEMEH, YUMTbIBAs TO, YTO, FOBOPS O BOEHHOW KynbType, Mbl NogpasyMeBaemM
CTPOrocTb cobntoaeHns Tpaguumn 1 NpaBus, CBA3aHHbIX C CaMOn XM3Hbto. Mo cnpaBeannMeomMy
3amevanuto J1.I. JlapkuHa, «BOEHHas KynbTypa npussaHa obecnevntb ee Ha NpodeCcCuoHarnbHOM
OCHOBE, PYKOBOLCTBYSICb BbICOKMMW HPABCTBEHHbLIMWU, N'YMaHUCTUYECKUMU, 3aKOHOAATENbHBIMN
N BbICOKOKNACCHbIMW 60eBbiMM NpuHLUMNamMu. IMeHHO NoaToMmy 34echb CKragblBaeTcd 0coObiin
TVN KynbTypbl, 06pasa XU3HKU, yMeHNsa obpallatbCsi C OpyxXnem, npuobpereHnem obasaTerbHbIX
6oeBbIx (CTpaTernyecknx, TaKTUYECKNX TeNECHO-OPUEHTUPOBAHHBIX, MUPOBO33PEHYECKNX) YMe-
HW N HaBbIKOB, KOTOpble 0becneynBaloT cneumanbHy0 BOEHHYHO NOArOTOBKY M BO3MOXHOCTb ee
KauyeCTBEHHOro NPUMEHEHUS MPU CO30aHUU OMacHOCTU BOOPYXKEHHbIX Hacunumny» [1, c. 45].

MHorouncneHHble ncecrnegoBaHUs BOEHHOW KyrbTypbl CEFOOQHSALHEro BpEMEHN yTBEepXKaatoT
O TOM, YTO CIOXMBLUMECS paHee B BOOPYXKEHHbIX CuSlax HeodmumnanbHble nepapxmieckme cu-
CTeMbl B3aMMOOTHOLLEHNA MeXAy BOEHHOCMY>XaLLMMN HU3LLEro apMenCcKoro 3BeHa U HeycTaBs-
Hble CMCTEMbI JOMWHAHTHbIX OTHOLLEHU cebsa ncyepnanun. Ho Korga mbl Be4em peyb O BOEHHOM
KynbType 1 0 BOEHHbIX obpa3oBaTenbHbIX OpraHn3aumsx, Bce Yalle Mbl BCTpeYaeMcsi C Takumm
TepMMHaMU, Kak aganKTMBHOCTb, ABONCTBEHHOCTbL BOEHHOM KyNbTypbl. Kakmne ycnosus u akto-
pbl MPMBOASAT K 3TUM XapakTEPUCTUKAM BHYTPU BOEHHOM KYNbTYpbl, YTO ABMASIETCA UX ABUXKYLLEN
cunon?

Bctynasa B pagbl BoopykeHHbix cun Poccuinckon depepaumm, monogsle Nogum npuHuMa-
0T YCNOBUSI CEMUOTUYECKON CUCTEMBbI, APYrMMWU CNOBaMu, NPUHMMAlOT Te npasBuna, KoTopble
HaxoOAaTCsl BHYTPU BOEHHOWM KyMbTypbl, C O4HOW CTOPOHbLI. C Apyron CTOpPOHbI, NPOTUBOpEYnE
3aKroyaeTcs B TOM, UYTO He Kaxabl MOJIOAOM YeroBeK roTOB MCUXOMOrMYecku M MopanbHO K
YCNOBUSIM TOTarnbHOW CUCTEMbl. TPYAHOCTb 3aKM4YaeTcs B TOM, YTO MOSIOAEXb NOrpy>KaeTcs
B abCOMTHO MHON WMHAOPMALIMOHHBIN MUP «B6e3 ragKeToB», Tak Tpebylowmni 0OHOBNEHUS B
X paHee OBOYCTPOEHHON, MPUBLIYHOM K NporpeccuBHon cpege. OulyleHne oanHoYecTBa BCe
bonee 4eTKO NPOCNEXNBAETCH B TOTArlbHOM MHCTUTYTE, NOCKOSIbKY OTCYTCTBYET CaMOCTOATENb-
Has pernameHTauus pexuma aHsi, cCBo60aHOr0 BpEMEHM N BO3MOXHOCTM CBOBOAHOrO obLieHuns
¢ 6nnskumKn, Apy3bsAMU U POACTBEHHMKaMU. B camom Havane apmus 1 BOeHHas Kynetypa — 310
HOBbIN KONNEKTMB, C abCOMTHO HOBLIMY MpaBuiaMu, KOTOPbIA TOMbKO CMYCTS Kakoe-TO BpeMs
CTaHOBMUTCS BTOpPOM ceMbel. Ho B caMOM Havane Npuxo4uTCs UCMbITbiBaTb CaMmble pasHble ae-
CTPYKTUBHbIE COCTOSIHUS, KOTOPbIE COMPSKEHbI C COLMarbHbIMU acrnekTaMmm 1 OTpaXKeHbl B ABON-
CTBEHHOCTM BOeHHOM KynbTypbl. C.A. Mopo3oB obpaTtun BHMMaHWe Ha criegytowee: «Haxoxae-
HWe KypCaHTOB B CneumnuyecKknx YCnoBusaX, TakuxX Kak cyrybo My>XCKOW KOMNMEKTUB, 3aMKHYTOe
NPOCTPaHCTBO Yy4ebHOro 3aBefeHusi, «KU3Hb MO yCTaBy», HEOOBXOAMMOCTb GeCnpPeKOCNOBHOMO
NOAYNHEHUS KOMaHAMPY (HavanbHUKY), 3HAYUTENBbHO 0BOCTPSAET OTHOLLEHUS MEXAY HUMU, YTO,
HECOMHEHHO, BeeT K obpa3oBaHMo BOMbLIOrO Konuyectsa KOHMNUKTOB. pu 3TOM Ha npak-
TUKE AN yperynupoBaHusi pa3HOrnacuim KOHMIUKTYIOWMMIN CTOPOHaMKM 3a4acTyto n3buparorcs
OEeCTPYKTMBHbIE CNocobbl, @ NX NoBeeHne He OPUEHTUPOBAHO Ha COTPYAHUYECTBO [2, c. 184].

Heobxoanmo oTMEeTUTb, YTO K XapakTePUCTUKAM TOTarlbHOCTU B BOEHHOM KyIbType OTHOCAT-
Csl BCEOOLLHOCTb, BCEOXBATHOCTb, MOMHOE NOAYMHEHUE, MPUHATUE LIEHHOCTHOW KymbTypbl. JTO
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MecTo obLlero npoxueaHus BOMbLIOrO KONMYecTBa nogen, OTCyTCTBME BO3MOXHOCTU yeauHe-
HUS B MbICNSAX, AEACTBUAX N XernaHuax. ATO UCKYeHe u3 bornee LWMpoKoro coobLlecTsa Ha
3aMETHbIN NPOMEXYTOK BPEMEHU C POPMASibHO agMUHUCTPUPYEMbBIM N 3aKPbITbIM KU3HEHHbIM
uuknom. K coumanbHbIM MpU3HaKkaMm TOTanbHOCTN BOEHHOWN KYNbTYpbl OTHOCAT BOEHHO-NAaTpUOTK-
YeCKyl0 Maeornorunto, y3KMm Kpyr coumanbHOro obLeHns, JOMUHUPOBaAHNE BOUHCKUX LlEeHHOCTEN
Hag OCTanbHbIMW, BOEHHO-NATPUOTMYECKAss BCEMPOHUKaKLWas naeonorus, NnpocTpaHCTBEHHas
n3onaumnsa, opmManMsoBaHHbIN XapakTep HOPMUPOBAHWUS OTHOLUEHWA B MpoOLlecce BOWHCKOW
OEATEeNbHOCTU, UCMONb30BaHME TUMNYHBIX, CUCTEMATUYECKMX, PUTYarnbHbIX, 3HAKOBO-CMMBOSN-
YecKMx cuctem (pacnopsaok AHSA, opma ofdexabl, 3Hakv pasnuyns, puTtyarnsl, apMenckas cum-
BONWKa u Ap.), dopMmmrpoBaHne ocobon aBTOHOMHOW KOPMOPAaTUBHOW CYOKynbTypbl, BblCOKas
cTeneHb NPUHY>XOEHUSA, KXECTKOCTb HOPM U CaHKLMIN U UX CUCTEMHOE NPUMEHEHNE, OTHOCUTENb-
Has yTpaTta cBoboapbl aevicteui. Kak otmedaert J1.10. NopbyHoBa, «BOeHHas Kynetypa obuiectsa
npeacraBnsgeT cobon eaMHCTBO BOMHCKOW AEATENbHOCTU U ee pesyrnbTaTtoB, COBOKYMNHOCTb MO-
TUBOB, 0Obl4aeB, HOPM, LIEHHOCTEN, CMbICMIOB U 3HAaHUIN, HEOBXOOUMbIX BOEHHOCMYKaLLMM A1s
YCMELIHOro BbINONHeHns 60eBbIX 1 y4ebHbIX 3agad, CBOero BOMHcKoro gonra» [3, c. 403].

B aTon cBsi3M mornogble nogun, NocTynuBLUME B BOEHHble oBpasoBaTtenbHble opraHm3aunm,
CTankMBalTCS C HapyLUeHNEM MPUBbLIYHOIO UM 0Bpasa KM3HW, C HOBOW KapTUHOW MuUpa, KOTO-
pas oTpaxeHa B couManbHbIX acnekTax TOTanbHOCTU BOEHHOW KynbTypbl. W Kak peakums Ha
BCEMPOHUKAIOLLYIO TOTarbHYO MAEONOrMI0 BO3HUKAKOT pasHble BUAbI afanTUBHOMO MNoBeAeHUs
K HOBOMY 06pa3sy coumanbHOW peanbHOCTU. NHOrga 310 OoTpakaeTcsl B aAOUKTUBHbBIX NPaKTu-
Kax, BblpaXXeHHbIX B (PM3NONOrMYECKnX, NCUXONOMMYECKNX OTKITOHEHUSX, HETPUBMANIBHOM NOBe-
AeHun, B narybHbIX NpuBbIYKaX, @ MHOrAa 3TO OCOBEHHO SAPKO NPOSIBMSETCA B ABONCTBEHHOCTU
BOEHHOMW KyIbTYpbI.

Opyrvmn cnosamu, HOBOE coumanbHOEe NMPOCTPAHCTBO BOEHHOW KyNbTypbl — TOTanbHOCTb,
B KOTOPOW OKa3blBalTCA MoOroAble Nioan, — nopoxaaeT OBOWCTBEHHOCTb BOEHHOW KymnbTypbl.
[IBONCTBEHHOCTb ABMSETCH CreacTBMEM TOTarbHOCTWU, OHA AaeT BO3MOXHOCTb paccrabutbces,
MOCKOIbKY HEBO3MOXXHO MCUXONOTMYECKN 300POBOMY YENOBEK MOCTOSAHHO HAaXoAUTbLCA B COCTO-
SSHAN CcTpecca, KOTOPbIN Bbi3BaH HOBLIMW YCITOBUSIMU BOEHHOW KyrbTypbl. [JIBONCTBEHHOCTb C He-
N306EXHOCTLIO NOSABMSAETCA TaMm, r4e CyLecTBYKT CTporve npasuna U KOHTPOMb BCEX >XU3HEH-
HbIX cpep. OHa BO3HUKAET KakK BblpaXXeHue NpoTUBOCTOSHMSA ouLManbHbIX U HeourumanbHbIX
Tpaguumin. B aTOM CBA3M MOXHO MPUBECTU MHOXECTBO NPUMEPOB ABOWCTBEHHOCTW BOEHHOW
KynbTypbl, CPeAn KOTOPbIX BOMHCKME pUTyanbl U HedhopmarnbHasa peveBasi CrieHroBas Kynbrypa,
congatckun donbknop, gembensckne anbbomMbl, HeCcTaHAapTHasH NeKcuKa 1 ppaseonorn3mel.

Takvm o6pasom, coumanbHble acnekTbl BOEHHOW KyNnbTypbl 3aKOHOMEpPHbIM 06pas3om nNpuBo-
AT K ABONCTBEHHOCTU, KOTOPAs BbIMOMHAET BaXKHYH (DYHKLMIO MCUXOMNOrMYecKon paspsagku, oc-
BOGOXAeHMA cBOGOAHON YenoBevyeckon Npupoabl OT CTPOrMX paMoK BOEHHOW NOBCEAHEBHOCTH.
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Social Aspects of the Duality of Military Culture
O.V. Penkina

Military Orders of Lenin, October Revolution, Suvorov and Zhukov Academy
of Strategic Missile Forces named after Peter the Great,
Balashikha (Russia)
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military culture.

Abstract. The purpose of this article is to consider the relationship between the social
aspects of the military educational environment and the development of duality in military culture.
The objectives of the study were the issues of consideration of the specifics of military culture,
consideration of the relationship of the traditions of military culture with the modern socio-cultural
situation. The study revealed internal and external contradictions in the military educational
environment experienced by young people in destructive states. Through comparative-historical,
typological and semiotic research methods, the relationship between the emergence of duality
of military culture is revealed. As a result of the research, the scientific results of the interrelation
of the social aspects of the military educational environment with the development of duality in
military culture were achieved.
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Abstract. The purpose of this article is to illustrate an
example of the implementation of a tool for communicating
with applicants through social networks. The study was
conducted on a target sample of students of the 2023
Master’s program using a brief survey on the perception of a
telegram group (tg-group) of helping the enrollees.

The results of the article, as well as the proposed
questions for assessing the effectiveness of this tool,
can be used in Russian universities in organizing and
conducting admission campaigns, as well as in managing
an educational program. The originality of the results is due
to the study of the perception of new technologies by the
Zoomers’ generation, which has certain value orientations
and attitudes. The article will be of interest to practitioners in
the field of education, academic supervisors of educational
programs and organizers of admission campaigns in Russian
universities.

During admission campaigns, it is most important for universities to convey the value of
educational programs to the applicant [1; 2] and the help is received via communication tools.
The university’s website is known as the primary source of information for prospective students,
as it provides students with a comprehensive and easily accessible platform to find information
about the university and its programs, admission requirements and application deadlines.

As part of the study of the tools used in practice, among the traditional sources of
information — applicants singled out the official website of HSE University (95 %), search
engines (Google, Yandex, etc.) (54 %), HSE e-mails dispatches (40 %), and HSE webinars
for PhD students (29 %). The majority of applicants (80 %) noted that the information on the
admissions website is clearly organized. The website usually contains detailed information
about admission requirements, program offerings, faculty profiles, campus facilities, and student
services. 73 % of applicants used the HSE website to search for information about key events
in the admissions campaign, and 43 % received newsletters. However, the active filling of the
website with information is not the only tool for attracting and helping applicants in choosing a
place to study.

In practice, in the 2023 admissions campaign for one of the HSE St. Petersburg programmes,
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Fig. 1. Results of the perception of the 2022 and 2023 admission campaigns

the introduction of just one new tool for communicating with applicants (a telegram channel with
separate threads of thematic conversations) made it possible to improve the perception of the
entire admission process [3]. Fig. 1 presents the comparative results of a survey of applicants in
2022 and 2023.

The questions were formulated according to five main evaluation criteria: how easy it was to
make a decision on admission to a particular program, how quickly it was possible to make such
a decision, whether the applicant received help or advice on the issue of interest to him, whether
the applicant received knowledge of the peculiarities of studying in the program and how much
he considers the admission process transparent and legitimate; responses were ranked on a
Likert scale into negative (“no”/’rather no”) and positive (“rather yes”/’yes”) [4].

This method of communication with applicants allows immediately respond to a specific
request, provide an individual answer if the applicant wants to discuss the issue in person.
A kind of database of standard questions and answers is also formed, which can be read by
all applicants. Ease of use and speed of response allow you to improve the perception of the
admission process by the applicant. A total of 173 applications were submitted for the program
in question in 2023, while only 45 students were enrolled as part of the state-funded enrollment.
Also, according to the analysis of the introduced tool, a survey was conducted among already
enrolled students. The sample of the study of the pilot launch of the tg-group as a tool for
communication and knowledge exchange with applicants was 52 students of the program out
of 72 people of the program (state-funded places, places of commercial study and international
students). 3 questions were asked about the perception and usefulness of the tg-group.

The first of them was a question about the interface, i.e. the general design of the tg-
group, with all respondents rating the group as simple and easy to use. The tg-group contains
8 separate chat threads on key topics and admission issues: the most popular are general
information chats and a chat for international applicants, the least popular are chats about the
peculiarities of passing exams in English and mathematics. At the same time, the total number
of messages in the tg-group for 1 year is more than 1.5 thousand messages, and about 300
members, of which 1/3 is an active audience. Next, respondents were asked to note the most
useful characteristics of the tg-group (Fig. 2).

The introduction of a new information tool for communication and knowledge exchange
with applicants was perceived positively by the target audience. The use of such information
technology in the exchange of knowledge can be applied in other areas of management of the
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Group awareness - | receive information at the
same time as others (not individually or through
third parties)

Possibility for iimediate clarification on the question
brought by other group members

Personal aftention from the group admins

Structured theme chats that ease the
communication and information search

Speed of getting the answer (comparing to the
email)

Higher information disclosure (comparing to the
website)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

Fig. 2. The most important characteristics of the tg-group

educational program.

A limitation of the study, namely the small size of the target sample, is characterized by the
fact that this article demonstrates the results of a pilot launch of a group (dedicated to additional
communication with applicants) in the telegram social network. The direction of further research
includes expanding the sample and adding additional constructs to the survey (for example,
personal characteristics of applicants).
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BHeppeHue gononHUTeNbHbIX CPeACTB KOMMYHUKaLMU B BbICLLEN LUKONe
A.FO. MNMnewkoBa

@rAQY BO «HauyuoHarnbHbIlU uccriedogameribCcKuli yHugsepcumem
«Bbicwas wkona 3KOHOMUKU»,
2. CaHkm-llemepbype (Poccus)

KntoueBble crnoBa 1 ¢pasbl: abUTYpUEHT; MEHEIKMEHT; 0bpa3oBaHune; NpoABUXKEHMNE.

AHHOTauwms. Llenb gaHHOM cTaTbn — NPOMNNIOCTPUPOBATL NMPUMEP BHEOPEHUS UHCTPYMEH-
Ta KOMMYHWKaLun ¢ abuTypneHTamu yepes coumarnbHble ceTu. ViccnegosaHve NpoBedeHoO Ha
ueneson BbIBOPKE CTYAEHTOB NporpaMmmbl MaructpaTtypbl Habopa 2023 r. ¢ ncnornb3oBaHWEM
KpaTKoro onpoca rno BOCNpuUsTUO Tenerpamm-rpynnbl (tg-rpynnbl) NOMOLLM aBUTypUEHTY.

Pesynbratbl cTatbu, a Takke NpeasyioXeHHble BOMPOCh! OLEHKN pe3yrbTaTMBHOCTU AaHHO-
ro MHCTPYMeHTa MOryT OblTb MCNONb30BaHbl B By3ax Poccuu npu opraHusaumm n npoBegeHum
NPUeMHbIX KaMnaHui, a Takke npu ynpaeneHun obpasosaTtenbHow nporpammont. OpurnHanb-
HOCTb pe3ynbraToB 0bycnosneHa uccnegoBaHMeM BOCTIPUSATUA HOBbLIX TEXHOMOMUA NMOKONEHNEM
3yMepoB, KOTopoe obnagaer onpefeneHHbIMU LEeHHOCTHbIMU OpUEHTaUUsIMU U yCTaHOBKaMM.
Cratbsa Bynet nHTepecHa npaktukam B cdepe obpasoBaHus, akageMnyeckuMm pyKkoBoaUTENsiM
obpasoBaTenbHbIX MPOrpaMM 1 opraHM3aTtopam NpueMHbIX KamnaHuin B By3ax Poccuu.

© A.Yu. Pleshkova, 2023
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JKcnepTn3a BO3MOXHOCTEN Typu3mMa M oTabixa
B apKTu4yeckou 3oHe EBponenckon Poccuu

Anbaxpu XXeyen Camup

@rB0Y BO «Poccutickuli 2ocydapcmeeHHbIU
2udpomemeoposiocudecKull yHU8epcUmemy,
2. Cankm-lemepbype (Poccusi)

KnioueBble crnoBa u dpasbl: APKTUYECKAA PETUOH;
Kapenus; noteHuunan; Typuam; Typuctnyeckast MHppacTpyk-
Typa; TYPUCTCKO-PEKPEALMNOHHBIN NOoTEHLMan.

AHHOTauMsA. APKTUYECKNA pPEerMoH pacrosnaraet orpom-
HbIM TYPUCTCKMM MOTEHLUMNANIOM U UHTEPECHBIMU pe3epBaMu.
B pernoHe npucyTCcTBYeT TypucTuyeckas UHpacTpykTypa,
pasBMBaEeTCA aBTOTpaHCMNoOpTHoe coobuieHne. OpgHako Ha-
psay C 3TUM UMeeTCHa U psig TPYAHOCTEN ONs pasBUTUSA Ty-
pu3ma: ManofoCTYMNHOCTb OTAENbHbIX TEPPUTOPUM, CYpPOBbIE
NpUpPOAHbIE YCNOBUS, HEPA3BUTOCTb MHAYCTPUM rOCTENPUNM-
CTBa, Npobnembl B 3aKoHogaTenbHO-NpaBoBon 6ase. Llenkbio
cTaTbM SIBNSAETCA aHanu3 U OoueHKa TYpPUCTCKO-peKpeaLmoH-
HOro noteHumana, a Takke npeacTaBfeHne HarnpaBneHun
BO3MOXHOCTEN (POPMUPOBaAHUA OTEYECTBEHHOIo MpUNonsap-
Horo Typuama. He Bcerga JoOCTaTOMHO OKa3blBAaeTCH MHOrMO-
CTOPOHHSIA MOAAEPXKKa, MeOSIeHHO peanuayloTcs nporpam-
Mbl, HanpaeneHHble Ha (PopMMpOBaHME perMoHa u npuene-
YeHue BornbLIoro konuyecTsa TypuctoB. Co3gaHne pasBuTon
NH(PACTPYKTYpPbl, pa3BUTUE aBTOTPAHCMNOPTHOW CETW, Momny-
nspusauunsa NnpunonsapHoro Typusma no3sBonsat Mobunmnsosatb
MHBECTULUKN 1 chopMUpoBaTb IWPEKTUBHYIO SKOHOMMUKY.

C yyeTOM HOBOro 9Tana pasBuTUS TYPUCTUYECKON OeATENbHOCTU, OPMUPYIOLLErOCH B CO-
BPEMEHHbIX 06CTOATENbCTBAX, 0COOEHHOE BHUMAHUE yaensieTca Hay4YHOMY 060CHOBaHMIO Typu-
CTUYECKOW OESATENbHOCTN, OCHOBAHHOMY Ha KOMIMIEKCHOM U3y4YeHUN TYPUCTUYECKOTO MOTEHUU-
ana TeppuUToOpUMN.

Ha Konbckom nomnyocTpoBe cocpefoToveHbl OOLWMPHBIE MACCKMBbl ManoHapyLUEHHbIX 3KO-
cucTem, 6ONbLUMHCTBO M3 KOTOPLIX HaxoauTcsa B npeaenax JIoBo3epcKoro yyactka — MarioHace-
NIEHHOro yyacTka obnactu. OTOT y4acTOK BKMAYaeT B cebs TaexHble N TYHOPOBbIE NPUPOLHbIE
30HbI, @ Takke MNepexoaHY 30HY NEeCOTYHAPbl U MHOXECTBO OPYrMX YHUKANbHbIX 3KOCUCTEM:
©onoTHLIE, TOpHblE, NPUBPEXHbIE [2].

OaHMM 13 Npu3HaKOB NPUBMEKATENbHOCTM TYPUCTUYECKOrO PEerMoHa cymTaeTcsa OBLUMPHbIN
NoTOK TypucToB [3]. YunTbiBag oTcyTCTBUE (pOopMarbHON METOAOMNOMN yd4eTa, MOXHO CyauTb O
mMacwTabax nyTewecTBmi, ONMpasiCb Ha 3aperMcTPUPOBaHHbIE AaHHbIE O KONMYECTBE rpaxaaH,
NPOXUBAKLLMX B YYMUTbIBAEMbIX KOPMOPATUBHBIX OObEKTAX pa3MeLLeHNs.
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[na dpopmMmpoBaHNA CIOXHOM OLEHKN PErMOHA 1 BblpaboTKM HanpaeneHnin pasBuTus Typus-
Ma B pavioHe nNpoBeAeH MynbTUdakTopuarnbHbIi aHanma3, OCHOBaHHLIN Ha TPEX COCTaBMSOLLMX:

1) uccnegoBaTenbCKUM aHann3 TYPUCTCKO-peKpeaulmoHHOro NoTeHumana;

2) aHanu3 perTUHrOBbIX MOKa3aTerien, XapaKkTepusyloLlnx YpoBEHb PasBUTUSA TYPUCTCKO-
pekpeaunoHHOro noteHumana;

3) pacyeT OKOH4YaTeNnbHOro KOMMeKca nokasartenemn no KaxaoMy PernoHy.

Bnocneactaun no 10-6annbHON LLKanNe oueHUBarncs Kaxabli anemMeHT, KBannuumnpyrowmmn
TYPUCTCKO-pEKpPeaLnoHHbIN NoTeHuman cybbekta Poccumn, n emy npuceamBanacb COOTBETCTBY-
owasa oueHka B GannbHOM akBuBaneHTe. Hanbornblas oueHka B 10 Gannos npuceamBanach
TOMY KpUTEPUIO, KOTOPbIA B MOMHOW CTEMEHU pearnvsoBaH B pervoHe; faree paccyuTbiBasncs
KO3(hpULMEHT TYPUCTCKO-pEKPEALMOHHOIO NoTeHumana pernmona. NocpencrtsomMm aHanmsa nosny-
YEeHHbIX AaHHbIX BbISIBMIEHbI NyylUMe N XygLune TYPUCTCKNE CyObeKTbI.

O6paTm BHUMaHME Ha TO, YTO B WCCMEegOBaHMU paccMaTpuBalOTCH WUCKIHOYMTENBHO
ocTpble Npobremsbl, Nokasatenu KOTopbIX Manbl U BapbupytoT oT 4,82 oo 3,82. PaccmatpuBa-
emMble TPYAHOCTM HaxoOATCs B TECHOW CBA3WM Apyr ¢ Apyrom. ManeHbKoe KOnu4ecTBo, a 4acTo
N COBEpLLUEHHOE OTCYTCTBME B pErMoHe KOMMaHun, NpeaocTaBnsAlLwWwmx yecnyru Typonepartopa, v
npeanpuATUA O6LLECTBEHHOrO NUTaHUS, YYUTBLIBAIOTCA B TECHOW CBSA3WU C HELOCTATOYHOW aBTO-
TPaHCNOPTHOWM OOCTYMHOCTLIO permoHa. KommepcaHTbl He ByayT co3gaBaTb KOMMAHMKM MO OKa-
3aHUI0 MHOrOOBPa3HbIX YCMyr B perMoHax B CBS3M C TPYAHOCTSMWU AOCTYMHOCTU U OTCYTCTBUEM
popor. CoOTBETCTBEHHO, BHa4ane HyHO A0BUTbLCA MOBbLILWEHNA aBTOTPAHCMOPTHOW AOCTYMNHO-
CTW pernoHa. 3aMeTuM TaKkxke, YTo JaHHble TPYLHOCTM NPUCYTCTBYHOT B NOOOM permoHe, ogHako
B pa3HOM CTeneHn BblpaXeHHOCTU. cxoasa 13 atoro, No KOHEYHbIM pesyrnsraTtamM npoBeaeHHOM
9KCMEePTHOM OLIEHKU pacCynTbiBanmnChb nokasatenn TYpUCTCKO-pekpeaumMoHHOro noTeHumana no
KaXKAOMY pernoHy ApKTUKW.

[NpenenbHoO CHOPMUPOBaHHLIM YPOBEHb (POPMUPOBAHUS TYPUCTCKO-pEKpeaLMOHHOIo Mno-
TeHuMana apeana BbisBrieH B MypmaHckon n ApxaHrenbckon obnactax. Matepuanbl 3Ha4yeHus
Bapbupytotcs ot 73,12 go 75,00 %, 4TO, B CpaBHEHMM ¢ abcontoTHbIM npu3Hakom B 100 %, ro-
BOPUT O JOBOSIbHO BbICOKOM KavyeCcTBe TYPUHAYCTPUN B pernoHax. Jloyxckum n Kemckmin y4actok
Kapenuu 3aHumaloT nosvuun B paspese «CpefHUn YpoBeHby; 34eCb NoKasaTenu BapbUpyoTCs
ot 48,12 po 50,62 %, 4TO CBMAETENbCTBYET O TOM, YTO TYPUHOYCTPUS B 3TUX permoHax cdop-
MUpOBaHa B HegocTatoweM obbeme, NPUCYTCTBYIOT HanpaBneHusl, KOTopble creayeT pa3smnBaThb
ansa 6onee yHKUMOHANbLHOrO NPOABMXKEHUS TypuaMa B pernoHax. Cnabble no3nunm no KoHeu-
HbIM pes3ynbrataM OLeHKkn 3aHumaeT benomopckui yyactok Kapenuu. Nokasatenu 3gecb co-
ctaBnstoT 38,75 %, 4TO cBMAETENBCTBYET O cnabopasBuTon TYPUCTCKOM MHAYCTPUMN.
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Abstract. The Arctic region possesses vast tourism potential and interesting reserves.
The region is rich in attractive features, has tourist infrastructure, and has developed
transportation links. However, there are also several challenges for tourism development, such
as the inaccessibility of certain areas, extreme atmospheric conditions, the backwardness of
the hospitality industry, and difficulties in the legal framework. The goal of this service is to
provide an assessment of the tourist-recreational potential, as well as to disclose and analyze
the intricacies and possibilities of developing domestic subarctic tourism. External support is
crucial, with programs being implemented to shape the area and attract a large number of
visitors. Establishing sufficient infrastructure, developing transportation networks, and promoting
subarctic tourism will mobilize entrepreneurs and contribute to the development of the area and
the economy as a whole.

© XK.C. Anbaxpu, 2023
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NpuBneyeHne nHBecTopoB
Ha pa3BUBaKOLWUXCA PbIHKaX

A.A. KypoukuHa, X. Bawyp

@OrAQY BO «CaHkm-llemepbypackull nonumexHu4yeckud
yHusepcumem [lNempa Benukozaoy;
@60y BO «Poccutickuli eocydapcmeeHHbIU
2udpomemeoporioaudecKkull yHugsepcumemy,
2. CaHkm-llemepbype (Poccus)

KnioueBble cnoBa u ¢pasbl: MHOCTPAHHbIE WUHBECTO-
pbl; NPUBMEYEHNE MHBECTULMIA; Pa3BMBAOLLMECS PbIHKK; dn-
HaHcoBagd rnobanunsauus.

AHHoTauums. PassuBatowmecss MHAHCOBLIE PbIHKN NpU-
BrekaTenbHbl Ofs1 MHOCTPaHHbIX WMHBECTUUMA ©Ornarogaps
BbICOKOW MPUOLINTbHOCTM, HO MPUCYTCTBYIOT OnpeneneHHble
PUCKM MHBECTUPOBaHUSA. Llenb nccrnegoBaHnsa: paccMoTpeTb
nocrneacTems comHaHcoBoW rnobanu3aumm M UHaAHCOBOWM
nnbepanusaumm Ha pa3BMBaOLLMXCA PMHAHCOBLIX PbIHKaX 1
dakTopbl, obycnaenueatoLime pocT MHOCTPaHHbIX WHBECTU-
UM B pasBuMBaroLLMecd CcTpaHbl. 3agayn: BblAENUTb 3Tanbl,
KOTOpble NPOXOOAT Pa3BMBAKLLMECS PbIHKW, ONpesenuTb
dakTopbl, obycrnasnuealoLimMe MPUTOK MHOCTPAHHbLIX WHBE-
CTULMIA Ha pa3BMBAKOLLMECH PbIHKA KanuTana. PesynsrtaTom
nccnenoBaHns SBMAKTCA NPeanioXeHnst No opMUpoBaHUIO
OnaronpuaTHOrO MHBECTMLMOHHOIO KNMMmaTa Ha pa3BuBalo-
LLIMXCS PbIHKaX.

Kpuauc 3agomkeHHOCTU U NepecMoTp YCMOBUN KpeaUTOBaHUSA pasBUTbIMU CTpaHaMun pas-
BMBAIOLLIMXCA CTPaH, a Takke BO3HUKHOBEHME OBMXEHUS 3a hrHaHcoByo nubepanusauuio, no-
POXOEHHYIO PMHAHCOBOM rnobanuaaunen, ABnsTCS OAHUMU N3 OCHOBHbIX MOTUBOB U3MEHE-
HUS (PMHAHCOBOW CTPYKTYpbl pasBuBatomxca cTpaH. ObpalyeHne Kk rmobanbHOMY PbIHKY CO3-
[aro HOBbI TUMN pbliHKA, KOTOPLIA MMeEeT 60onbLuon 06beM MHOCTPAHHbLIX OMHAHCOBBLIX MOTOKOB
n npnbnmxkaercsa No ceBoeMy obbeMy K pas3BuTbiM pbiHkaM. OH 6bin Ha3BaH TEPMUHOM pa3BuUBa-
OLLIMXCS PbIHKOB, YTOObI OTNINYaTb €ro OT Pas3BUTbIX PbIHKOB.

TepMuH «pasBuBaroLLNECs: POHOOBbLIE PbIHKM» UCMOMb3YETCA B 3KOHOMUYECKOW NnuTepaTtype
¢ 1981 r., korga MexayHapogHas mHaHcoBasi Koprnopaunusa nogrotosmna 6asy gaHHbIX N0 dou-
HaHCOBbLIM pblHKaM B pa3BUBAIOLLMXCA CTpaHax, YToObl CNYyXuTb PYKOBOACTBOM ANSA WHBECTU-
LU B 3TN PbIHKN KaK OTEYECTBEHHbIM, Tak U MHOCTPaHHbIM MHBecTopaM. o gaHHbIM Mexay-
HapoAHOW (bMHaHCOBOW KOprnopauuu, passmBaloLLMecs (PUHAHCOBbIE PbIHKM ONMpPeaensatoTCcs Kak
«Te PbIHKM B CTpaHax C HU3KUM U CPeOHUM YPOBHEM pasBUTUS, KOTOpblE Hadanu npouecchl
N3MEHEHWI U pOCTa B pa3Mepax U CMOXHOCTM M 0bnagatT MHOrOYMCNEHHbIMU BO3MOXHOCTS-
MW 0N NpodosmkeHns pocta n nporpecca» [1]. To ecTb Te PbIHKW, KOTOPbIE CYLLECTBYIOT 3a
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npegenamm KpynHbiX NPOMbILLIIEHHO-Pa3BUTLIX CTPaH M NpUHaAnexaT pa3BuBaloLLmMMcs cTpa-
HaM, Haxo4sALMMCS Ha 3Tane pasBUTUSA PbIHOYHOW 3KOHOMUKMW, BaXKHEWLLEN XapaKTepUCTUKOWN
3TUX PbIHKOB SBMNSIETCA 3HAYNTENbHOE YBENMUYEHNE PbIHOYHON CTOMMOCTU akuui B AONOSIHEHWE
K yBENUYEHNIO 0ObeMa HOBbIX BbIMYyCKOB akuun [2].

KoHuenumsa passmBaloLLmMXCca (PUHAHCOBBLIX PbIHKOB NMO3BOMMMA YCTaHOBUTbL PaMKu ANns aTa-
MoB POCTa, KOTOPble OH MpoLlen, Y NPOAOSPKUTENBHOCTb KaXXaoro atana.

A — nepBbIr 3Tan (aTan pocTa): pasBMBaOLLNACA PbIHOK Ha 3TOW CTagun XapakTepuayercs
crneayoLwmm:

* Hebonblloe KONMUYEeCTBO 3apermcTpupoBaHHbIX KOMMaHWUM, HebOorbLLIoe KONMYeCcTBO ak-
LU 1N MX NOABEPXKEHHOCTb PE3KUM KonebaHuaMm LeH;

* BbICOKad CTeNeHb KOHUEHTpaunn n HU3Kas NMKBUAHOCTb;

* LeHbl Ha akuMu Ha 3TOM 3Tane UMEKT TeHOEHUMI0 K POCTY, YTO 3acTaBnseT ux npusre-
KaTb MeCTHble chepexeHus, koTopble 6binv HanpaBneHbl Ha Apyrve BUAbl OEATEeNbHOCTU, TO
€CTb 9TO Hayaro MCnorb30BaHUS (POHAOBOIO PbiHKA Kak MeToga (OMHAHCUPOBaHWS Y NOAAEPXK-
KM 9KOHOMMYECKOro pocTa rocyaapcTsa.

B — BTOpOW 3aTan (OTKPbLITOCTb): HA 9TOM 3Tane POHAOBbLIN PbIHOK Boiee akTUBEH, MOCKOMbKY
BHELUHee [aBneHue nNpuBoauT K NoryvyeHnio BO3MOXHOCTEN ANs BXoAa, a BHYTPU K pacnpene-
NEeHNI0 CTOMMOCTM Kanutana v nubepanu3auun rHaHCoBOW cuctemsl. B uenom Ha aTom aTane
PbIHOK COBEPLUEHCTBYET CBOWM 3aKOHbI, Kacalwmnecs UHBECTULNA, OCOBEHHO MHOCTPaHHbLIX, W
KIMPUHIOBBIX M pacYeTHbIX CUCTEM C LENbio NpUBEYEHNs NHBECTOPOB U YBENUYEHNs obbema
obpallaLwmnXcs Ha pblHKE LeHHbIX Bymar, TeM He MeHee 3TW PbIHKM OCTakTCs HebonbwWmnmMmn no
OTHOLLIEHWIO K 3KOHOMWKE U roCyAapcTBY, XOTH 3aBUCUMOCTb OT HUX Kak MCTOYHUKA (puHaHCKpPO-
BaHWSA BO3pacTaerT.

C — TpeTuii aTtan (aTan pas3BUTUS): STOT 3Tan xapakTepusyeTcs TeM, YTO:

* PbIHOK NpeanaraeT 6ornee BbICOKY JOXOAHOCTb M MEHbLLYIO BONATUNBHOCTD;

*  MHBECTOpPbI Nerko nosny4arT AOCTYN K HOBbIM U BbICTPO pacTyLiMM BbiNyckam, TO €CTb
YBENMMYEHNIO TOProBOW aKTUBHOCTW, YTO CO34AEeT POCT yCnewHon GpokepcKon AesTeNbHOCTMU.
Ha MHOrmMx n3 aTMX pbIHKOB MOSIBUNNCb HEKOTOPblIE MeXaHW3Mbl MOKPbITUS PUCKOB, Takne Kak
AepvBaTvBbl 1 onepauumn ¢ MHAEKCaMW.

D — yeTBepTbI 3Tan (3Tan 3pernocTun): 3akmnuuTeNnbHaa CTagus, oTpaxarowas 3penocTb
pblHKa M XapakTepuayloLwasacs criegyoLwmnm:

* BbICOKas CTeNeHb JIMKBMAHOCTM TOProBOWN OEATENbHOCTY;

*  CTabunbHOCTb N POCT PbIHKA;

*  NpemMuu 3a PUCK KOHKYPEHTOCNOCOOHbI Ha MeXayHapoaHOM YPOBHE;

* cobnoageHne pbiIHKOM OBLLIEN3BECTHBIX MEXAYHAPOAHbIX CTaH4APTOB M pa3paboTka map-
KETUHIOBbIX M KOMMYHMKAUMWOHHBIX CTpaTerMn, 4To Aenaet pblHOK Oonee npuBrnekaTenbHbIM
ANA MeXAyHapoOHbIX MHBECTOPOB; HA AAHHOM 3Tane OH XapaKTepu3yeTcsl pa3MepoM, KOTOPbI
MOXHO CPaBHUTb C Pa3BUTbIMU PbIHKAMW.

PaccmoTpum dhakTopbl, 00yCcnoBMBLLME NPUTOK MHOCTPAHHBLIX MHBECTULMIA Ha pa3BMBatoLLM-
ecs pblHKM KanuTana. [MoTokM KanuTana BO3HMKaloT, Korga cyllecTtsyeT avcbanaHc mexay cbe-
PEXEHVAMM N UHBECTULMAMUN MEXAY CTpaHaMu, a NOTOKM MHOCTPaHHbIX MHBECTULIUIA HA pa3Bu-
BalOLLMECH PbIHKN 3aBUCAT OT ABYX OCHOBHbIX rpynn pakTopoB (BHELUHUX W BHYTPEHHUX).

BHewHue ¢hakmopsl (BbITankusatoLmne gaktopsbl).

1. TlMocne muposoro gomHaHcoBoro Kpuauca 2008 r. NpOUEHTHbIE CTaBKM Ha MUPOBLIX PbIH-
Kax CHu3nnucb. KpaTKOCpPOYHble MPOLEHTHbIE CTaBKM CHU3UNUCL B OONbLUMHCTBE Pas3BUTbLIX
CTpaH B pesynbrate 3Ha4YUTENbHOrO0 CHMXXEHMS YYETHbIX CTaBOK, MPOBEAEHHOIO BNACTAMU MHO-
MX U3 3TUX CTPaH (Kak 3TO MPOM30oLWo B AMOHUKU) C UEeNbio CTUMYNIMPOBaHUA MHBECTULMIA U
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MOBbILLIEHUSA TEMMOB POCTa UMM X COXPaHEHUS Ha BbICOKOM YPOBHE, HE NoABepraschb BIIMSHUIO
OedNAUNOHHBIX TEHAEHLUMIA, BO3HMKAKOLWMNX B pesyrnbrate MexayHapoaHbiX (oMHaHCOBbLIX KpU3n-
cos [3].

2. WHcTUTyuMoHarnbHble U3MEHEHUSA B pasBUTbIX CTpaHax. B uensax noowpeHus MHBECTU-
UMM Ha cBOUX (PMHAHCOBLIX PbIHKAX MHOMME CTpaHbl MHULUUPOBaNu nNonpaBsku 1 BBeeHWe 3a-
KoHOOaTemnbCTBa C LENbl CHMXEHMS CTOMMOCTW Onepauuin Ha CBOUX pbiHKax M AOCTyNa 3aem-
LLIKOB pa3BMBatOLLMXCS CTPaH K MX (OUHAHCOBbLIM PbiHKaM, YTO NPUBENO K U3MEHEHUIO MHBECTU-
LUMOHHOIO KNumata Ha pblHKax 3Tux cTpaH. PasButble CTpaHbl CHU3WAWM OrpaHUYeHusl, Hanara-
€Mble Ha LEeHHble Bymaru, BbiMyLEHHbIE MHOCTPaHLaMK, ANs NpuBnedYyeHus bonbliero obbema
3TUX MHBECTULMI.

BHympeHHue ¢hakmopsl (npuBrekaTenbHble akTopbl), NPeacTaBneHbl cneaywmMmmn ane-
MEHTaMMU.

— ®akTopbl NpuBreKaTenbHOCTU, KOTOPblE CBA3aHbl C POSIbI0 AKOHOMWYECKUX MoKasaTe-
nen BO BNUSAHUM Ha YPOBEHb (OMHAHCOBOIO pocTa U, cnefoBaTteribHO, Ha pa3suTtne OOHAOBOIO
pbIHKA, @ UMEHHO BbICOKME TEMIMbl 9KOHOMUYECKOro pocTa. [loCTMXKeHME BbICOKMX TEMMOB pocTa
cuMTaeTca OgHUM M3 BaXKHENLLMX (DaKTOPOB, CTUMYNUPYIOLWNX MHBECTULMMK B 3TU CTpaHbl [4].

— CnepgoBaHuve NonuTuKe NpuBaTusaunn: Hanuyme akTMBHOro POHLOBOMO PbIHKA ABMSIETCA
OOHUM M3 BaXXHENLUMX YCINOBUI ycnexa 1 3akpensieHus NCnorb3yeMblX METOAO0B npuBaTm3auum
C Uenbto NpuBreYeHnsa BHYTPEHHUX U MHOCTPaHHbIX cbepexeHnin. MNonutuka noolwlpeHnsa ges-
TENbHOCTN B HEKOTOPbIX 0BracTax SABNAETCA OOHUM U3 BaXKHEMLUMX WHCTPYMEHTOB, paboTtato-
LWNX Ha akTuBmM3auuio ¢OOHAOBOrO pblHKa, U, TakMm 0bpasoM, CBA3b MeXAdy npvBaTusaunen u
HanMunemM akTMBHOro (POHAOBOIO PblHKA SBNSETCA B3auMHOW. [MpuBaTMsauma npusena kK npu-
BMEYEHMI0 OrpOMHOro obbema nopTdernbHbIX NOTOKOB B pa3BMBAalOLLMECH PbIHKM, TaK Kak 4oNns
WHOCTPaHHbIX MHBECTOPOB B NPUBATM3MPOBAHHbLIX KOMMNAHUAX B CTpaHax ¢ dOpMUPYOLLMMCH
pbIHKOM cocTaBura okono 19,6 % oT obLen CTOMMOCTU 3TUX KOMMaHun [5].

— CHwmxeHne TeMnoB MHMONALUUK ABASETCA OOHOW M3 Hanboree BaXKHbIX Lienen, K 4oCTu-
XKEHUIO KOTOPOW CTPEMUINCH NPOrpaMMbl SKOHOMUYECKMX pedhOopM B pa3BMBAIOLLMXCSA CTpaHax
Bnarogaps Ux NONOXUTENbHOMY BIMSHUIO HA SKOHOMMKY B LIENOM.

MpuBnekaTenbHble akTopbl, CBA3aHHbIE C PblHKAMK KanuTana:

— BbICOKME TeMMbl POCTa PbIHOYHOIO Kanutana cTanu oTAMYNTENbHOW 0COBEHHOCTLIO pas-
BMBAIOLLMXCA PbIHKOB M MHOT4A MOrYT Aaxke MpeBbilaTb TEMMbl POCTa Ha PasBUTbIX PbIHKaX,
XOTS OTHOLLEHNE PbIHOYHOrO KanuTana Ha pa3BUBAKOLLMXCA PbIHKaX K PbIHOYHOMY Kanutany Ha
pa3BUTbIX PbIHKaX HEBENUKO [6];

— BbICOKasi CKOpPOCTb TOProBIiv, KOTOpasi MHOr4a NpeBbILIAeT CKOPOCTb Pas3BUTbLIX PbIHKOB,
YTO NOATBEPXOAET PaCTYLLYO OTHOCUTENMbHYIO BaXKHOCTb 9TUX PbIHKOB U OTpaXkaeT TeHAEeHUMIO
MeXOyHapoOHbIX MHBECTOPOB BnageTb PUHAHCOBBLIMU aKTMBaMM, BbIMYLLEHHbIMU Ha HUX;

— pasBuMBalOLMECA PbIHKN XapakTepusytloTcs Gonee BbICOKOW OTAayen OT TOpryembix Ha
HUX aKTUBax, Yem oTAdaya, JocTuraeMasi Ha pPas3BUTbIX PbIHKaX, U 3TO MOXHO OOBSCHUTb BbICO-
KAMW pUCKaMn MHBECTULNIA B pPa3BMBatOLLMECS PbIHKM B pe3ynbraTe YyBCTBUTENbHOCTU U Kore-
©aHuM Ha HUX K oTCcyTCTBUEM 3OEKTUBHOM MHOPMALMOHHON cnctemsl [7].

dopmupytromecss hoHOOBbIE PbIHKUM B CTpaHax C HU3KUM U CPeoHMM YPOBHEM pasBUTUS
Hayanu nNpouecchbl UISMEHEHUSA N poCTa, OHU 06MaaalT MHOMOYUCIIEHHBIMWU BO3MOXHOCTAMW ANSA
yBENUYEHUs 1 nporpecca, NOCKONbKY 9TU PbIHKM NPOXOAAT HECKOMbKO 3TanoB, Noka He JOCTUr-
HYT PENTUHra Pas3BUTbIX PbIHKOB.

HecmoTpsa Ha opraHM3aunoHHOEe 1 (OUHAHCOBOE pa3BUTUE 3TUX PbIHKOB, NpubnmxatoLleecs
K pasBUTbIM pbiHKaM, OHU NO-NPEeXHeMy obnagatoT crnegyrlmnmMmn xapakrepuctmkamu: ¢ 6onb-
LWMM pPasBUTUEM PbIHOYHOW CTOMMOCTW KOMMaHUW, 3aperMcTpuMpoBaHHbIX Ha pa3BMBaOLLMXCA
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(hMHaAHCOBbIX PbIHKAX, OHW OCTaKTCSA AanekMMU OT PasBUTLIX PbIHKOB; pa3BuBatoLmecs puHaH-
COBble PbIHKN XapakTepusyrTcs Gomnbluel NUKBUOHOCTBIO AaXe MO CPaBHEHWUIO C PasBUTbLIMM
PbIHKaMW, HO 3TO He FTOBOPUT O BbICOKOW 3(O(PEeKTUBHOCTM 3TUX PbIHKOB, a CKopee noaTBepXxaa-
eT obunue cnekynauui, B OTAMYME OT PasBUTbIX PbIHKOB, KOTOPbIE XapaKTepu3yTcst cTabunb-
HbIMW UHBECTULUSIMU.
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Abstract. Emerging financial markets are attractive to foreign investment due to high
profitability, but there are certain investment risks. The purpose of the study is to consider the
consequences of financial globalization and financial liberalization in emerging financial markets
and the factors driving the growth of foreign investment in developing countries. Objectives: to
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highlight the stages that emerging markets go through; Identify the factors driving the inflow of
foreign investment into emerging capital markets. The result of the study is proposals for the
formation of a favorable investment climate in emerging markets.
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Oco6eHHOCTN U3BMEHEHUA CTPYKTYpPbl IKCnopTa
Poccuinckoun Pepepauum

C.B. lNetpos, O.B. BopoHkoBa

@IrB0Y BO «Poccutickuli 2ocydapcmeeHHbIU
2udpomMemeoposiocu4ecKUl yHU8EpcUMemM»y,
2. Cankm-lemepbype (Poccusi)

KnioueBble cnoBa u ¢pasbl: BHELIHEIKOHOMUYECKas
AEATENbHOCTb; BHELUHE3KOHOMUYECKME BOMPOCHI; reorpa-
duyeckoe pacnpegerneHune akcnopta Poccun; OCHOBHble TO-
BapHble rPpynnbl; CTPaHbI-NapTHEPbI; IKCMOPTHas CTPYKTypa
CTpaHbl.

AHHOTauusa. B ctatbe aHanuanpyktTcsi OCHOBHblE TO-
BapHble rpynnbl, KOTOPbl€ COCTAaBMSAIOT 3KCMOPTHYIO CTPYK-
TYpy CTpaHbl, U pacCMaTpmMBalOTCA UX AONM U U3MEHEHMUSA C
TeyeHnem BpemeHu. Takke wuccregyercsa reorpadguyeckoe
pacnpegeneHne akcnopta Poccun u  paccmartpuBaroTcs
CTpaHbl-napTHepbl, ¢ KoTopbiMn PO Hanbonee akTMBHO Be-
AET BHELUHE3KOHOMMYECKYHO OeATeNnbHOCTb. B cTatbe Takke
aHanuanpyTcs pakTopbl, BMSIOWME HA CTPYKTYPY SKCMOp-
Ta, 1 BbISIBNAKTCSA CUMbHbIE U criabble CTOPOHbI 3KCMOPTHOIO
komnnekca P®.

OcHOBHOWM Lenblo paboTbl SABMSIETCA NpedocTaBreHne
nogpobHoro ob63opa TEKyLLero COCTOSHUS W TeHOEHUMA B
CTpykType akcnopta P®, 4To MOXeT ObITb NONE3HO NSt KO-
HOMWYECKUX aHanuUTUKOB, YYEeHbIX WU 1L, 3aHMMatoLUXCA
BHELLUHE3KOHOMMYECKMMN BONPOCaMM.

B 2023 r. Poccurickas degepaunsa npogormkaeT ObiTb OOHUM M3 KPYMHENLINX SKCMOPTEPOB
MupoBbIX ToBapoB. CornacHo gaHHbiM LleHTpansHoro bavka P® Ha Havyano 2023 r., Banosbin
o6beM akcnopTa Poccum coctasun npumepHo $460 mnpa.

CtpykTypa akcnopta PP n3meHseTcss kaxabli rog nod BO3AEWCTBMEM MaKpPO3IKOHOMMUYE-
CKUX (pakToOpOB, NU3MEHEHUIN CMPOCa Ha pblHKaX, TOProBOW MOMUTUKUA, B OCOBEHHOCTU MeXayHa-
POAHBLIX CaHKLMIA.

Mo cocTtosaHMto Ha 2023 1., OCHOBHbIMM OTpacnsaMn aKcrnopTa B Poccumn aBnsaTCa aHepreTu-
Ka, HedpTexmmMmmnyeckasi NPOMbILLNEHHOCTb, MaLUMHOCTPOEHNEe 1 MeTannyprua. Hedrenpoaykrhl,
B TOM 4uCre cbipas HeTb, ra3 u HeTEeNPOAYKTbI ABMAKTCA OCHOBHBLIMW 3KCMNOPTHLIMU TOBa-
pamu Poccumn. OHM COCTaBnAIT 3HAYUTENbHYIO OOM0 B OOLLEN CTPYKTYype 3KCnopTa M BHOCAT
BECOMbII BKIag B 9KOHOMUKY CTpPaHbl.

Kpome aHepreTnyecknx ToBapoB, Poccus ycnewHo 3KCnopTupyeT pasnuyHble BUAbI Npoao-
BONbCTBUS, BKMoYasa 3epHo, pbiby n msaco. MpogoBonbCTBEHHAA OTpacib CTaHOBUTCS Bce 6o-
nee BaXXHOW ANdA 9KCrnopTa U NPUHOCUT 3HaAYUTENbHbIE JOXOAbl B CTPaHY.
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OpHako BaXXHO OTMETUTb, YTO CTPYKTypa akcrnopta P® nocteneHHO MeHsAeTcs C y4eToMm
BHELLHMX haKkTopoB. B CBA3M C CaHKUMSMU U U3MEHEHNEM MEXOYHAPOAHbIX OTHoweHu Poc-
cusa paboTaeT Hag amBepcudmKaumen aKCnopTa u pasBUTMEM HOBbIX M MHHOBALMOHHBIX OTpac-
newn, Takmx Kak MHMOPMaLMOHHbIE TexXHomornu, dapmMaueBTMka U aBTOMOOUMbHAsA MPOMbILL-
NEHHOCTb.

CTOUT NOMHUTL, YTO aKkcrnopT u3 PO B 2022 r. coctasun $591,5 mnpg (+19,9 % r./r.). Hau-
Sonbwnin pocT akcnopta u3 P® B 2022 r. nokaszanu Hukenesble nsgenua (poct B 2,9 pasa L./r,
$5,79 mnpa), yoobpexus (+54 % r./r., $19,3 mnpa), MuHepansHoe Tonnueo (+43 % r./r., $383,7
MIpa), NPOAOBONbCTBEHHbIE TOBapbl U cenbxo3scbipbe (+15 % r./r., $41,3 mnpa). Beaywmm nap-
THepom P® B 2022 r. no o6bemy ToBapooGopota ctan Kutan — $190 mnpg (+28 % r./r.). MNo-
ctaBku 13 PO B Kutali B ykasaHHbIi nepuog coctasunu $114 mnpa. Kpome Toro, B 4Mcrno oc-
HOBHbIX TOProBblX NapTHepoB P® B npowrnom rogy sownu Typuusi — $60,7 mnpg (+84 % r./r),
Huoepnanabl — $46,3 mnpg (0,1 % r./r.), Fepmanus — $43,9 mnpa (-23 % r./r.) u benopyccusa —
$42,2 mnpg (+10 % r./r).

B 2023 r. cuTyaumsa onpegensieTcs pasBMTUEM reononiMTUYECcKOn O6CTAaHOBKN N CaHKLMOH-
HbIX LaroB 3apybexHbIX rocygapcTs, HO MOXHO MPeanonoXnTb, YTO N OTAeNbHble CTpaHbl EB-
ponbl HE MOKMHYT CMUCOK KIoYeBbIX TOProBbIX NapTHepoB Poccuun. B uenom aTo noaTeepxaaeT-
cq pesyneratamu 2022 .

Takke cnegyetr OTMETUTb, YTO CTpaHbI-NapTHEPbl POCcuMM No 3KCNOPTY Takke MEHSATCH CO
BpemeHeM. B 2023 r. Ton-naptHepamu PO aenatoTtcsa Kutan, lepmanus, FOxHasa Kopes, AnoHns
n Hugepnangel. MexagyHapogHasa TOproerisi NpoAosmkaeT ObiTb BaXXHOW COCTaBAIOLLEN 3KOHO-
MUKM Poccuu, 1 cTpaHa akTUBHO pa3BMBaET TOProBble OTHOLUEHUS CO CBOMMU NMapTHepamMu.

AnHamuka npoduumta ToproBoro 6anaHca o6bACHAETCA TeM, YTO B TEKYLLMX reononutmuye-
CKMX YCNOBUAX MHOTME CTpaHbl, BBOOSALLNE aHTUPOCCUNCKUE CaHKLMW, 3HAYNTENBHO COKpaLlanm
CBOW 3KCMNOPT, HO MMMOPT 13 Poccuu CHWXanu He Tak CUIbHO, @ HEKOTOpble Aaxe yBennymsa-
nn ero.

MapannenbHO ¢ 3TMMK TPEHAAMN POCCUNCKME IKCMOPTEPDI TAKXKe UCKanu U pas3BuBany arb-
TepHaTMBHbIE HamnpaBfeHWUs 3KCMOopTa, BbIBO3A CBOK MPOAYKUWMIO B CTpaHbl, He Hamnarawoowime
CaHKLUW.

PocTt npodmumnta ToproBoro 6anaHca OOyCrOBiEH XOPOLUEN KOHBIOHKTYPOW MO 3KCMop-
TY U OrPaHUYEHUSIMU Ha UMMOPT KaK M3-3a CaHKUWUA, Tak U B pesynbrate CTPYKTYPHOW TpaHc-
dopmaumn.

CtpykTypa akcnopta Poccumn B 2023 1. oTpaXkaeT BaXXHOCTb PECYPCHO-3HEPreTUYECKOTO KOM-
nnekca n NpoaoBONbCTBEHHON OTPACIM B 9KOHOMMKE CTpaHbl, a Takke HeobxoaMmocTb anBep-
cudpmukaumm aKcrnopTHoro noptdens. Poccus npogosmkaeT passBuBatbcs B cdhepe MHdopmaum-
OHHbIX TEXHONOrMM, hapMaLeBTUKN U aBTOMOOUNBHON MPOMbILLFIEHHOCTU C Lenblo obecneyntb
YCTOMYMBLINA 1 MHOTOOBPa3HbIA SKCMOPT B OyayLleM.
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Peculiarities of Changing the Export Structure of the Russian Federation
S.V. Petrov, O.V. Voronkova

Russian State Hydrometeorological University,
St. Petersburg (Russia)

Key words and phrases: main commodity groups; export structure of the country;
geographical distribution of Russian exports; partner countries; foreign economic activity; foreign
economic issues.

Abstract. The article analyzes the main commaodity groups that make up the export structure
of the country, and examines their shares and changes over time. The geographical distribution
of Russia’s exports is also studied and the partner countries with which the Russian Federation
is most actively engaged in foreign economic activity are considered. The article also analyzes
the factors affecting the structure of exports and identifies the strengths and weaknesses of the
export complex of the Russian Federation.

The main purpose of the work is to provide readers with a detailed overview of the current
state and trends in the structure of exports of the Russian Federation, which can be useful for
economic analysts, scientists and persons engaged in foreign economic issues.
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YK 338.1

PasBuTune noteHumanbHbIX TPYAOBbLIX pecypcoB
Poccuu, ncnonb3ysa BOAHO-MOTOPHbIA CMOPT KakK
YHUBepcarnbHbIN BUA, CNOPTUBHOW aKTUBHOCTM

A.lN. MNMeinaesa, O.B. BopoHkoea

@®rboOY BO «Poccutickuli 2ocydapcmeeHHbIl
2udpomemeoporioaudecKull yHugepcumemy,
2. CaHkm-lNemepbype (Poccusi)

KnioyeBble cnoBa un dpasbl: 3aHATUS BOAHO-MOTOP-
HbIM CMOPTOM; METOLbI SKOHOMUYECKOro aHanuaa; CropT Kak
cnocob BocnuTaHus; cTabunbHOE 3KOHOMUYECKOE pasBUTUE
Poccuun; dopmmnpoBaHme kadeCTBEHHbIX TPYAO0BbIX PECYPCOB.

AHHOTauusa. Lenb crtatbM — onucaTb pabounin cro-
cob BOCNUTaHUSA, NPOBEPEHHLIN OMbITHBIM MYTEM B TeYeHMe
Asaguatm natm net. Mcnonb3ys MeToabl 9KOHOMUYECKO-
ro aHanumsa, aBTOpPbl BbISIBUNW, YTO KBANUMULMPOBAHHOE ”
npogosmKMTENbHOE OByyYyeHne B KOMOMHAUUW C 3aHATUMSMU
BOAHO-MOTOPHbIM CMOPTOM cnocobCcTByeT (OPMUPOBAHUIO
KayeCTBEHHbIX TPYL4OBbIX PECYpCOB, CMNOCOOHbLIX 0b6ecneunTb
cTaburnbHOe 3KoOHOMUYecKkoe passuTtne Poccun.

B 2023 r. B Poccun HabntogaeTcs 3HaunTenbHbI Aedmunt KagpoB cornacHo onpocy WH-
ctutyTa [arpgapa, npoBedeHHOMyY B aBrycte. Ho nokasatenu HexBaTKu TPyOOBbIX pecypcoB B
NPON3BOACTBEHHOM CEKTOPE AOCTUMMN PEeKopOHO HM3Koro ypoBHs ¢ 1996 r. Cenvac gns Poc-
cuiickon degepauum 0ocCOOEHHO BaXXHO BOCMMTATb HOBOE MOKOJIEHME CUSbHbIX, COLManum3npo-
BaHHbIX U yMenbix aeten. CyacTnuBble U BCECTOPOHHE pa3BuTble AeTun — byayllee Tpygocno-
cobHoe HacerneHne Poccun. MapMOHUYHO pasBuTas IMYHOCTL (POPMUPYETCS MPU COYETAHUN Ka-
4YeCTBEHHOro o6pasoBaHust C 3aHATUAMW CNOPTOM, BBMAY TOrO YTO YMCTBEHHAs OEATENbHOCTb
HanpsiMyto cBsidaHa C (PU3NYECKOM aKTUBHOCTbIO.

O6pa3oBaHne — 04HO U3 NPUOPUTETHLIX HaNpPaBNEHUIA POCCUNCKOrO pa3BUTUS, OCOOEHHO B
rog neparora-HactaBHMKa. OCHOBHbIMKM LIENsiM1 00pa3oBaHNA SBMASAOTCA POpMUPOBAHNE MPO-
deccrmoHanbHO M coumanbHO KOMMETEHTHOW NIMYHOCTK, CNOCOBGHON K camoonpeneneHunto B yc-
NOBUSX U3MEHSIIOLWErocs Myupa, obnagarollen pasBuUTbiM YYBCTBOM OTBETCTBEHHOCTU U CTPEM-
NEeHneM K co3naaHuio.

OOHOBPEMEHHO LeNb 3aHATUN pasnNMYHbIMKU BMAAMU criopTa — yKpenneHne 340poBbs, u-
3M4yeckoe pasBuThe, a Takke opMUPOBaHME XapakTepa M NMYHOCTHbIX Ka4yecTB Ans AanbHen-
Len yCcrneLwHom XU3H1 nHanenaa.

ObbeanHsowen Uenbio cnopta M obpasoBaHUA MOXHO Ha3BaTb CTAHOBMNEHME JIMYHOCTU
nHameuga. lNMonyyeHne OCHOBHOro obuiero obpasoBaHus ABMSIETCA 00si3aTeNbHbIM ANt BCEX
rpaxkgaH Poccumn cornacHo KoHctutyuumn PO, ogHako 3aHATUSA CNOPTOM He SABMsSOTCS olLule-
obsa3aTtenbHbIMKU. Takum obpa3om, B Poccun cyectsyeT npobnema: Heo6XxoanMoCTb MacCOBbIX
3aHATMI CMOPTOM W NONynapusaummM 30opoBoro obpasa XXmM3HU cpegn Monogoro HaceneHnsa ans
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MHOFOrpaHHOro pas3BuTUSA NOTEHUMAanNbHbIX TPYAOBbLIX PECYPCOB CTPaHbI.

PelueHunto npobnembl MOXeET CNOCOBCTBOBATL BOBEYEHME AETEN U NOOPOCTKOB B 3aHATUS
«KOMMIEKCHbIMMY» BUAAMM CNopTa, coveTarowmmm B cebe kak 3aHsaTusa obien dmsmyeckon nog-
rOTOBKOW, TaK U (OPMUPOBaHME NOSe3HbIX OS5 XXM3HN HaBbIKOB M YMEeHUN. Takke KpanHe Bax-
HO, 4TOObI BUA cnopTa Obin 3axBaTbIBAKOLLMM U HEOOLIYHLIM, MOCKOSBbKY B 3TOM criyyae pebeHok
YBUAWT, YTO 3aHSATUS CMIOPTOM — 3TO HE TONbKO «MNPUCEAAHMS U OTXKUMaHUSI», @ 3aHSATHAA aKkTUB-
HOCTb, KOTOpasi 4aeT pa3BuUTUE B onpenerneHHon ciepe, a Takke B kayectee 6oHyca obecneunT
300poBoe M cunbHoe Teno. OgHMM 13 «KOMMMAEKCHbIX» BUOOB CNOpTa Mo npaBy MOXHO Ha3BaTb
BOAHO-MOTOPHbIN CMOPT.

BoaHO-MOTOpPHbLIN CMOPT — FOHKM Ha Cygax pasfnu4yHbIX TUMOB; pasBuBaeTca B Poccum ¢
1904-ro roga. BoNbLWNHCTBO FOHOYHbIX KNACCOB MOJSTHbl CKOPOCTU M OMAaCHOCTU, HO TakXKe Cylle-
ctByeT un 6e3onacHbin knacc — «dopmyna byayuiero».

«®opmyna byayuiero» — OETCKO-HOHOLLIECKNIA CMOPTUBHBLIN Kracc, B KOTOPOM COPEBHYHOTCA
netn or 6 0o 18 nert; co3maH B Poccun n passuBaetca ¢ 1998-ro roga. Y4YacTHUKN pasgerneHbl
Ha 6 knaccos no Bo3pacTty. OCHOBHas naes Knacca — paBHble YCrOBUS, MO3TOMY 4ETU COPEBHY-
IOTCS Ha OOHUX M TeX e rogkax. Bce cnopTcMeHbl N0 odepeamn NPOXOAST MOHOYHY AUCTaHLMIO
Ha Bpemsi, NnobexaaeT TOT, KTO MOKaXeT Haunydlwee BpeMs € yd4eToM wTpadpHbix 6annos. Ha-
OEXHOCTb 1 6e30MacHOCTb POCCUNCKOM METOAMKM NOATBEPXKAAETCHA NPAKTUKOW 3aHATUN, HE O0-
NyCTUBLLEN HN OOHOrO MHUMAEHTa 3a ABaAuaThb NSTb NIET B BOCEMHAALAaT! CTpaHax Mupa.

3aHATNS BOAHO-MOTOPHBLIM CMOPTOM MMEIKT psid NPeuMyLlecTB nepeq ApyruMy Buaammu
cnopra:

1) BO3MOXHOCTb COUMAanbHOro pocta MonoabixX fogen 3a cHET CNOPTUBHBIX AOCTUXKEHUN B
LUKONe, Ha MyHUUMnanbHOM, dedepanbHOM U MeXAyHapO4HOM YPOBHE BBMAY MEHbLUEN, YEM B
ONUMMUINCKNX BUOAX CMOPTA, KOHKYPEHLNN;

2) coumanusaunsa nHamemaa B ApyxentobHon cpeae, HanONHEeHHOW LeneycTpeMieHHbIMU
noabMKU pasHbIX BO3PacTOB, BeOYLLMMWN 300POBbLIN 00pa3 XusHu (0T WeCTn A0 LWeCTuaecsaTu-
ceMmnaecaTu ner);

3) Ce30HHOCTb TPEHUPOBOYHBLIX W COPEBHOBATEMbHbLIX MEPONPUATUI, MNO3BONSALW AN
CMOPTCMEHAM JIETOM YCMEewWwHO 3aHUMaTbCsl CMOPTOM, a 3UMOWN, BBMAY 3aKPbITUS HaBurauuu,
MOMHOLEHHO Y4UTbCS;

4) oby4eHne MonofbiX CreLManucToB HaBblkaM ynpaBrieHNUs COBPEMEHHBLIMU CROXHbLIMM
TEXHUYECKUMM YCTPOUCTBaMM (HanpuMep, MOTonoaka v Kkarep);

5) nprobpeTeHne HaBbIKOB, NOME3HLIX B XXWU3HW (Hanpumep, ymMeHne 6e3o0nacHoO HaxoanTb-
Csl «Ha BoAe», no3sonstoLlee ybepeyb OT NOTEHUMArnbHbIX OnacHocTen cebsa 1 oKpyxaroLmx, a
Takke B criy4yae HeoOXxoAMMOCTM NPOBECTM CnaceHne Ha BOAE).

BesycnoBHO, rapmMoHMYHOE pa3BUTUE TPYAOBbLIX PECYPCOB BO3MOXHO 1 6€3 3aHATUIA BOOHO-
MOTOPHbIM CMOPTOM.
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Development of Potential Labor Resources of Russia, Using Water-Motor Sport
as a Universal Type of Sports Activity

A.P. Pylaeva, O.V. Voronkova

Russian State Hydrometeorological University,
St. Petersburg (Russia)

Key words and phrases: sport as a way of education; methods of economic analysis;
water-motor sports; formation of high-quality labor resources; stable economic development of
Russia.

Abstract. The purpose of the article is to describe the working method of education, which
has been tested experimentally for twenty-five years. Using the methods of economic analysis,
the authors have revealed that qualified and long-term training in combination with water-motor
sports contributes to the formation of high-quality labor resources capable of ensuring stable
economic development of Russia.
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YK 004-42

MCTOpMﬂ BO3HUMKHOBEHUA N COBpeMeHHoOe
COCTOAHNA MeTOoOOB NOCTPOEHUA
aBTOMaTVI3VIp0BaHHOI7I OLIeHKUN YPOBHHA
MHTenneKryaan3aumm «ymHoro ropona»

H.A. MapsieB, A. Onb-MaBeg

®rb0Y BO «HauyuoHanbHbIU uccriedosamerbcKul
Mockoeckull 2ocydapcmeeHHbIl cmpoumerbHbIU yHU8epcumemy,
2. Mockea (Poccus)

KnioueBble cnoBa u ¢pasbl: MHOMKATOP; MHTENMEKTya-
nunsauus; oueHka; CuHranyp; YMHbIA ropog; Onb-AnH.

AHHOTaums. PasBuTne TEXHOMOMMN N BHeOpPEeHUEe KOH-
LenumMm «yMHbIX ropogoB» MPUBENM K HEOBXOANMMOCTU KBaH-
TumumMpoBaTb nNporpecc nU 3PPEKTUBHOCTb «YMHbIX pe-
weHun». Llenbto paboTtbl sBnsietca paspaboTka MeToaukm
OLIEHKN YPOBHS WHTENMEKTyanu3aumMm «yMHOro ropoga», a
3agayven — cosgaHmMe MNporpaMMHOro Kommnekca Ans nowuc-
Ka ypOBHSA mMHTennekTyanusauun. Kpome Toro, ctatbs Takke
obcyxxgaeT npuMMepbl MaTemMaTUYECKMX MOAENeEN N nokasa-
Ternen, Kotopble WMCNONb3ylTCA ANA aBTOMaTU3NMPOBaHHOM
OLEHKM «YMHbIX rOpoaoB».

TepMunH «yMHbIV ropoa» BrnepBble 6bin ncnone3osaH B 1980-x . 4ns onvcaHnsa ropogos, B
KOTOPbIX aKTMBHO MCMOMb30Bancb MHAPOPMALMOHHbIE TEXHONOMMU ANS yNpaBneHnUsi TopoACKUM
xo3ancTBoM. B 1990-x . 3TOT TepMUH cTan bornee pacnpocTpaHeHHbIM Grnarogapsi pasBuTUio
NMHTEpPHETa U MOBUNBHBLIX TEXHOMNOMUN.

Moes «yMHbIX ropofoB» Hadana akTMBHO pasBmBaTbCd B Hadane XX| Beka, korga TexHomo-
rn ctanu 6onee AOCTYNHBIMU U LUMPOKO pacnpocTpaHeHHbiMU. HTepHeT Bewen (loT), obnau-
Hble BblYUCNEHNs, Bonblune AaHHble U OPYyrne COBPEMEHHbIE TEXHOMOrMU CTanm KIo4eBbIMM
WHCTPYMEHTaMW AN CO34aHus MHTENMNEKTyannuanpoBaHHbix ropogos [1-3].

lMepBOHa4YanbHO OLEHKa YPOBHSA MHTENMEKTyanM3aumm «yMHoro ropoga» 6oina cybbekTms-
HOWM 1 YacTo 3aBucena OT BOCMPUATUS U OLEHOK MyHULIMNanNbHbIX BriacTten 1 akcneptoB. OgHako
C POCTOM MHTEpeca K 3TOM KOHUenuun ctanun paspabatbiBaTbcd 6onee 06bekTUBHbIE METOAbI U
WHCTPYMEHTbI ANS OLEHKMN.

CoBpeMeHHble MEeTOAbl OLEHKM YPOBHSI MHTENMEKTYanmM3aumm «yMHOro ropoga» BKIHOYaloT
B ce0s pasnuyHble nokasatenu 1 MHONKaTopbl, KOTOPbIE MO3BONSAT N3MEPUTbL CTEMNEHb BHEOpe-
HUS TEXHOMOIMIM N MHHOBAaLM B FOPOACKON MHpACTPYKType. HekoTopble M3 TakMx METOLAOB U
WHOMKaTOPOB BKIOYALOT:

—  VMHGPaCTPYKTYpy CBSA3U U CETY;

— ucnonb3oBaHue loT-yCTPOUCTB;

— CMCTeMbl yrpaBrneHus ropoaoM;

—  3HeproadPEKTUBHOCTD;

Automation and Robotization 69



Components of Scientific and Technological Progress

— YPOBEHb y4acTus rpaxkaaH;

— 6e3onacHOCTb U 3aWmUTy OaHHbIX.

CyLLecTBYIOT pasnuyHble MeXOyHapoAHble WHCTUTYTbl M opraHu3auun, Takme kak IDC
(International Data Corporation), Gartner, McKinsey, koTopble pa3pabaTtbiBatoT MHAEKCHI U pen-
TUHIM «YMHbIX rOopoAoB». AT UHAEKCHI MOMOralT CpaBHMBATbL pasHble ropoga Mno YPOBHIO WH-
TennekTyanusaumm n onpegenstb NMaepoB B AaHHON obnacTu.

CoBpeMeHHble TEXHOMOMMK, Takne Kak WCKYCCTBEHHbIN WHTENMEKT, MalwunHHoe obyyeHue,
aHanu3 6onbLUNX AaHHbIX, TaKKe MCMOoNb3yTca Ang cbopa v aHanmsa AaHHbIX, YTO NO3BONAET
ropogamMm HenpepbIBHO COBEPLUEHCTBOBATbL CBOW MHTEMNMEKTyanbHble CUCTEMbI U ynyylaTb Ka-
4YeCTBO XWU3HW rpaxKaaH.

B uTore oueHka ypoBHSI MHTENNEKTyanu3aunm «yMHoro ropoga» crana 6onee o6beKTMBHOM
N OCHOBaHHOWN Ha KOHKPETHbIX AaHHbIX, YTO NMOMOraeT ropoACKMM BNacTsM M paspaboTyvkam
co3gaatb 6onee adppekTnBHbLIE U YOOOHbIE rOpoACKMe cpeabl AN XU3HU U paboTbl rpaxaaH.

Hanbonee 4yacto B MeToAMKax OLEHKM YPOBHS UHTENMeKTyanusaumsa yMHbIX ropogoB Tpa-
ANLUMOHHO MCMONb3yeTcs Crneaywmn NHONKaTops.l.

— Wcnonb3osaHue 6ornbwux OaHHbIX. AHanM3 GoNbWNX OaHHbBIX UrPaeT BaXKHY porib B
OLEHKe «yMHbIX ropogoB». C60p M aHann3 AaHHbIX O ABWXEHUWN, NOTPeBNeHnn aHeprumn, kade-
CTBE BOAbl, YPOBHE 3arps3HeHns BO3gyxa W Opyrux napamerpax no3BOMSKT OUEHUTb 3dpdek-
TMBHOCTb CUCTEM YNpaBfeHnsa N BbiABUTbL 06NacTu Ansa ynyylleHus.

— WHmepHem eewel (loT). JaTtunkm 1 yCTpOMCTBA MHTEPHETA BELLEN YCTaHaBIMBAKOTCH
B ropogax Ans MOHUTOpWUHra un cbopa AaHHbix. OHU MOryT u3MepsaTb TemnepaTypy, YPOBEHb
Wwyma, ABWXKEHME U MHoroe Apyroe. ABTOMaTU3MpPOBaHHbIE CUCTEMbI aHanv3a LaHHbIX MOryT
NCNonb30BaTbCH A8 OLEHKM NPOM3BOAUTENBHOCTU 3TUX YCTPONCTB U NpeaocTaBneHns nHaop-
Mauun 4Nsi NPUHATUSA peLLueHni.

— Cucmewmbl eeoepaghuyeckol uHgpopmavyuu (TUC): TMC ncnonb3yoTes ans aHanmsa reo-
rparyecKkmMx JaHHbIX B KOHTEKCTE «YMHbIX TOPOAOB». OTU CUCTEMbI MOTYT BKNOYaTb KapTorpa-
dunyeckme gaHHble, reonpoCTPaHCTBEHHbIE AaHHbIE U ApYyrMe CBEAEHUs AN aHanu3a v Busya-
nusaumm nHopmaunm o0 ropoackon MHPPaCTPYKType.

— WckycemeeHHbIU uHmernnekm u MawuHHoe obydyeHue. ANropuTMbl MalUMHHOMO o6y-
YeHUs MOTyT MCMONb30BaTbCA AN aHanu3a OaHHbIX U BbISBIIEHUA 3aKOHOMepHocTen. Mckyc-
CTBEHHbIN MHTENMEKT TakkKe MOXET ObITb MPUMEHEH ANsi ONTUMM3aLUN NPOLIECCOB YNpaBneHus
ropogoM v aBToMaTM3auun peLleHni.

— OueHka cmereHU y4acmusi epaxoaH. OLeHKa ypOBHS BOBNEYEHHOCTU rpaXaaH B XXU3Hb
ropoga MOXeT BKIoYaTbh aHanua coumarnbHbiX Meguna, obpaTHOM CBA3M Yepe3 MOBUNbHbIE Mpu-
NOXeHna n gpyrme umposble NnaTtopmbl.

— AHanu3 sHep203ghhekmusHocmu U 3Koroauyeckol ycmoutyusocmu. MeTtoabl OLEHKM
MOTyYT BKItovaTb B cebsa aHanu3 aHepronoTpebneHuns, ncnonb3oBaHMs BO30OHOBNSEMbIX UCTOY-
HWKOB 3HEPruu, YpoBHSA BbIOPOCOB M OPYrnx (akTopoB, CBA3AHHbIX C 3KONMOMMYECKON YCTONYU-
BOCTbHO [4].

B kayecTBe OCHOBbI Afs1 CBOEro UCCredoBaHWUs UCNOMb3oBanacb METOAMKa, NpenrioXeH-
Hasi MexayHapoaHoM MHcTuTyToMm K3 Lesenuapun (ITU), meToanka npeteprnena kapanHanbHble
N3MeHeHus, U3 Hee ObINKN yaaneHbl MHAMKATOPbI, OrpaHUYMBatoLLMEe UCMNONb30BaHNE METOLMKN
Ans 60MbLIOro Yncna «yMHbIX ropogoBy, U AobaBneHbl aBTOPCKME MHAMKATOPbI, NO3BOMNSAOLLME
caenartb oueHKy b6onee rubkon [5].

B uccnegosaHum 6b1nm ncnonb3oBaHbl cnegytowme obLwenocTynHble MHAMKATOPbI:

1) 6bITOBOW AOCTYN B MHTEPHET;

2) nognuckn Ha PUKCUMPOBAHHYIO LLIMPOKOMOSOCHYH CBS3b;
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1- BEITOBOI OCTYN B MHTEPHET 86% 90% 9
2- [Moanuckn Ha GUKCHPOBAHHYIO NIHPOKONOIOCHYIO CBA3E 79% 93% 6
3- [Noanucku Ha GeCIPOBOAHYIO IHPOKONONOCHYIO CBA3b 14% 80% 8
4- [ToxkperTHE 6ECNPOBOAHON MHPOKONOIOCHOM CBA3ZH 76% 99% 9
5- ¥Yuubie Cuerunku Bojsl 25% 21,50% 4
6- YMHBIE CHETYHKH NIEKTPOIHEPIrHH 0% 20,80% 4
7- JuuamMuveckas nHdopmaima o6 obllecTBeHHOM TPaHCNOpTE 13% 90% 4
8- MouuTopuHr Tpaduka 43%. 85% 4
9- Crynendeckne HKT moctyn 53% 98% 5
10- ¥mupie asToMobHIN 0,00% 0,00% 3
11- YMHBIE MApKOBKH 17,94% 30% 4
29,94 42,60 %

Puc. 1. Ntorosas Tabnuua

3) nognuckm Ha 6ecnpoBOAHYIO LLUMPOKOMOSIOCHYH CBSA3b;

4) nokpbITMe 6GecnpoBOAHON LLUMPOKOMOMOCHON CBA3Y;

5) yMHble cyeTumkn Boapbl;

6) YMHbIE CHETUMKM SNEKTPOIHEPIUN;

7) AnHamnyeckas nHgpopmauma 06 obLecTBEHHOM TpaHCcnopTe;

8) MOHUTOpPUHT Tpaduka;

9) crtynenyeckun goctyn k KT [6-8].

ABTOpCKME MHAMKATOPbI:

1) yMHble aBTOMOOUMN: KONNMYECTBO aBTOMOGUIIEN, NCNONb3YIOLWNX TEXHOMNOMMN UHTEPHETA
BELlEeW, JaHHbIe OT KOTOPbIX NPUMEHSAOTCA B perynmpoBKe ropoAcKOro YrM4YHOro ABMXKXEHUS (KO-
NINYECTBO 3nekTpoMobunen Kk obLemMy KonmyecTsy aBToMmoounen);

2) yMHble NapKOBKM: KONMMYECTBO MapKOBOK, 06OPYAOBaHHbLIX 3MEKTPOHHLIMU CUCTEMaMM
KOHTpOns, K obLieMy KonmyecTsy NapkoBOK B ropoae.

B pabote npoBoanncs pacyeT YpOBHA MHTENNEeKTyanu3aumm ropoga Anb-AiH, B KayecTBe
CpaBHEHMSA MCMONb30Basncsa ypoBeHb WHTennekTyanu3auun ropoga CuHranyp — NpuM3HaHHOIO
nuaepa B peNTUHre «yMHbIX ropodoB».

[na Toro 4to6bl ONPeAenUTb UHTErPUPOBAHHLINA NOKa3aTeNb YPOBHS MHTENNEKTyannsaumm,
NCNonb30Barncsa MeToq noucka cpegHero apuMeTYecKoro B3BeLLEHHOrO:

X1P1 + XoPy + ...+ X, Pp,
Py + Py +...+P,

X =

rae X — 3Ha4yeHne nHaMKaTopa B NPOLEHTHOM BbIPaXXeHWU; p — BEC, ONpeaeneHHbI NO 3KCnepT-
Homy meTogay [9].

B pesynbraTte npoBeAeHHbIX BbIYUCIIEHUI BbinNm NonyYeHbl criegyowmne pesynsraThbl.

YpoBeHb WMHTENMEeKTyanm3aumm ropoga Onb-AiH coctasun 29,94, a ropoga CuHranyp —
42,60.

PasHunua coctaBuna 30 %, 4to sBnseTcs oObekTUBHLIM NnokasaTtenem.

ABTOMaTM3NMPOBaHHAs OLEHKa YPOBHS WMHTENNEeKTyanusaumm «yMHOro ropoga» SABnsieTcs
BaXXHbIM MHCTPYMEHTOM 1151 MyHMUMNANbHbIX Biacten n pa3paboTymkoB, NO3BONSAS ONTUMU3K-
poBaTb rOPOACKYI0 MHAPACTPYKTYPY M NOBbILIATL KAYECTBO XM3HWU rpaxaaH. Matematmnyeckune
MeToabl U hOPMYIibl UTPAIOT BaXkKHY0 porb B 9TOM npolecce, obecneyunBas o6beKTUBHbIE KOMK-
YeCTBEHHbIe nokasaTenu UHTenNneKTyanusaumm ropoga.

Automation and Robotization 71



Components of Scientific and Technological Progress

JNntepaTtypa

1. Wenapg, M. PasymHbIli ropog: NOBCEMECTHbIE BLIYUCIIEHMS, apXUTEKTYpa 1 byayluee ro-
poackoro npoctpaHcTea / M. Wenapa. — Heto-Mopk, 2011.

2. battn, M. YmHble ropoga 6yaywero / M. Battu u gp. // EBponenckuii mnsnyecknin xyp-
Han. — 2012. — Ne 214. — C. 481-518. — DOI: 10.1140/epjst/e2012-01703-3.

3. TayHceHa, 3. YMHble ropoga: 6onblune AaHHble, rpaXaaHCKue xakepbl U MOMCKN HOBOW
ytonun / 3. TayHceng. — WW HopToH n komnanus, 2013.

4. lMporpamma OOH no HaceneHHbiM nyHkTam (OOH-XabutaT). MexagyHapoaHble peko-
meHgauun OOH-XABUTAT no-ropoackomy u TepputopuanbHOMY MNIaHUPOBaHUIO [ONEeKTpoH-
HbI pecypc]. — Pexxum goctyna : http://unhabitat.ru/assets/files/publication/Brochure_1G-UTP_
Russian_small.pdf.

5. Sri Rum Giyarsih. Smart City Assessment Using the Boyd Cohen Smart City Wheel in
Salatiga, Indonesia / Sri Rum Giyarsih, Maryam Qonita // GeoJournal. — Vol. 88(1). — P. 1-14. —
DOI: 10.1007/s10708-022-10614-7.

6. Kramers, A. Smart Sustainable Cities — Exploring ICT Solutions for Reduced Energy
Use in Cities / A. Kramers, M. Hojer, N. Lovehagen, J. Wangel // Environmental Modelling &
Software, 2014. — P. 52—-62.

7. Asranbgos, I.[. Kesanumetpus gna scex / I.I. Asranbgos, A.B. KoctuH, B.B. Cagos. —
M. : Undbopm3HaHwne, 2012.

8. Canuxos, M.P. AnropuTm NporHo3MpoBaHUsI COCTOSIHUS 06opyaoBaHWS HA OCHOBE Ma-
WwuHHoro obyyenunsa / M.P. Canuxos, PA. KOpbeBa // V3Bectua By3oB. [MpnbopoctpoerHne. —
2022. - T. 65. — N2 9. — C. 648-655. — DOI: 10.17586/0021-3454-2022-65-9-648-655.

9. Laylin, T. Pacific Green Inaugurates Masdar City’s Sustainable Palm Gates / T. Laylin //
Green Prophet [Electronic resource]. — Access mode : http://www.mirkrasiv.ru/articles/masdar-
masdar-pervyi-v-mire-yekogorod-oaye.html.

References

1. SHepard, M. Razumnij gorod: povsemestnye vychisleniya, arhitektura i budushchee
gorodskogo prostranstva / M. SHepard. — Nyu-Jork, 2011.

2. Betti, M. Umnye goroda budushchego / M. Betti i dr. // Evropejskij fizicheskij zhurnal. —
2012. — Ne 214. — S. 481-518. — DOI: 10.1140/epjst/e2012-01703-3.

3. Taunsend, E. Umnye goroda: bolshie dannye, grazhdanskie hakery i poiski novoj utopii /
E. Taunsend. — WW Norton i kompaniya, 2013.

4. Programma OON po naselennym punktam (OON-Habitat). Mezhdunarodnye
rekomendatsii  OON-HABITAT po-gorodskomu i territorialnomu planirovaniyu [Electronic
resource]. — Access mode : http://unhabitat.ru/assets/files/publication/Brochure IG-UTP_
Russian_small.pdf.

7. Azgaldov, G.G. Kvalimetriya dlya vsekh / G.G. Azgaldov, A.V. Kostin, V.V. Sadov. — M. :
InformZnanie, 2012.

8. Salihov, M.R. Algoritm prognozirovaniya sostoyaniya oborudovaniya na osnove
mashinnogo obucheniya / M.R. Salihov, R.A. YUreva // lzvestiya vuzov. Priborostroenie. —
2022. - T. 65. — N2 9. — S. 648-655. — DOI: 10.17586/0021-3454-2022-65-9-648-655.

72 Asmomamusayua u pobomusayusa



Components of Scientific and Technological Progress

History of the Emergence and Current State of Methods for Constructing
an Automated Evaluation of the Level of Intellectualization of a “Smart City”

N.A. Garyaeyv, A. EI-Maved

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

Key words and phrases: evaluation; smartness; smart-city; indicator; Singapore; Al-Ain.

Abstract. the development of technology and the introduction of the concept of “smart cities”
have led to the need to quantify the progress and effectiveness of smart solutions. The goal of
the work is to develop a methodology for assessing the level of intellectualization of a smart
city, and the task is to create a software package for searching for the level of intellectualization.
In addition, the article also discusses examples of mathematical models and indicators that are
used for automated evaluation of smart cities.

© H.A. lapsies, A. Anb-Maeep, 2023

Automation and Robotization 73



Components of Scientific and Technological Progress

YOK 697.4

OnTMmusauus ruapaBnMyYecKoro pexmma
CUCTEeMbIl TenJfiocHabXeHus
ManbIX HacerieHHbIX NYHKTOB Ha CeBepe

A.H. KonopestukoBa, B.H. iBaHoB

®rAOY BO «Cesepo-BocmouyHbil chedeparbHbil yHugepcumem
umeHu M.K. Ammocosay,
2. Axymck (Poccusi)

KniouyeBble crnoBa u cpasbl: rmgpaBnuyeckas ycTom-
UYMBOCTb; Marble HacerneHHble NMYHKTbI; cMcTema TennocHab-
XeHus.

AHHoTaumsa. CrtaTba nNOCBsdLLlEHaA BOMpocam MoBblLLE-
HUs1 3dPPEKTUBHOCTM paboTbl CUCTEMbI LIEHTPANM30BaHHOIO
TennocHabxeHmsa c. Xaunblp YCTb-FAHCKOro pamnoHa. 3agadva
nccneqoBaHMA: NPOBECTM aHanua rmapasfiMyecKUX pPexu-
MOB CUCTEMbI TENNOCHAGXEeHUa MNpu PasfnuyHbIX Napame-
Tpax TennoHocutens. Metogbl uccnegoBaHus: BU3yarnbHOE
N NHCTpyMeHTanbHoe obcrnegoBaHue, obpaboTka HaTypHbIX
M pacyeTHblX 3HaveHun. lMpuBedeH aHanu3 akTUYECKOro
TemnepaTtypHoro rpaduvka ceTeBon BoAbl M MapaBnnyecKkoro
pexvma Tennosbix ceTen. MNpeanoxeHbl pekomeHaaumm no
NOBbILLEHNI0 3EKTUBHOCTU MMOPABINYECKOrO pexmma cu-
CTeMbl TENNOCHaBXEHNS.

Knumat Apktnkn n KpanHero CeBepa xXapakTepu3yeTcsl Pe3KO-KOHTMHEHTAIbHOCTbLIO, Mpo-
OOIMKUTENbHOCTLIO OTOMUTENBHOIO Nepuoga M 6ONbLUIMMK FOAOBLIMW aMNUTyAaMn Temnepa-
Typ. Takum obpasom, ons Apktukn n KparHero CeBepa xapakTepHbl: pacHeTHble TeMnepaTypbl
XONOOHOW NATUAHEBKM HapyxHoro Bo3gyxa ¢ —42 °C no —60 °C; cpegHue cKopocTu BeTpa 3a
SHBapb, gocTuratowme 7,7 M/C; 3MMHUIA TymMaH, BO3HUKaOLWMI Npu TemnepaTypax Hmke —40 °C;
MHOrONeTHEMEpP3rble rPYHThI, pacnonaraeMble Ha BCEN TEPPUTOPUM; MPOOOIHKUTENbHBLIN OTOMK-
TenbHbIN Nepuog, (Hanpumep, n. Tukcn — 365 cyToK).

Knumatnyeckme ocobeHHOCTU ApPKTUMKM TPebyroT MOBbLILWEHHOW HAL4EXHOCTU U paboTocno-
COBHOCTM WMHXEHEPHbIX cucTeM. Kak OTMe4yeHO Bbllle, CMOXHOCTb 3HeproobecneyeHnsa ob6-
ycnoeneHa OoNbLION TeppUTOpMEn, NPOAOIHKUTENbHBIM OTOMUTENbHLIM CE30HOM, TPYAHOAO-
CTYMHOCTbIO HaCereHHbIX NMYHKTOB MO 4OCTaBKe TOMMMBA, YTO BeAET K BblCOKOM cebecTommo-
CTM cofep)KaHus XUbs U CTOMMOCTM TENSTOBOM 3HEPrMK. B CBSI3M C 3TUM NOAKNIOYEHNE XKUNbIX
30aHUIA K LEHTpanmn3oBaHHbIM UCTOYHMKAM TEMITOCHAOXEHUS SIBNSIETCA OOHMM M3 OCHOBHbIX
HanpasneH NoBLILEHNA BnaroyCcTponcTea u nHxeHepHoro obecneyeHns. Bospactaer Heob-
XOANUMOCTb MOBLILLEHNS SKCMNyaTauNOHHON 3pPEKTUBHOCTM pabOoTbl MICTOMHUKOB TEMNOThI, CU-
CTeM TennocHabXeHnsa n NogroToBEHHOCTM NOTPEOUTENEN K OTONUTENBHOMY CE30HY [1-5].

B cene Xaublp YcTb-AHCKOro pavioHa kadegpon TennorasocHabXeHust U BEeHTUNALUK
Ceepo-BocTtouHoro dhegepansHoro yHmepcuteta umeHn M.K. AMmocoBa nposogunuce pabo-
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Tbl MO TEXHMYECKOMY 0b6crenoBaHuio paboTbl koTenbHon MKY-6 1 TennoBbix ceTen.

Ceno Xamblp ¢ HaceneHveM 415 yenoBek HaxXoaAUTCS B CEBEPHOM YacTu AKkyTuu, B npeae-
nax AHo-MHanrmpckon HM3MEHHOCTH, Ha npaBoM Bepery peku Omonon, Ha paccTosaHun 408 Km
K ceBepo-3anagy oT nocenka [enytatckun, agMMHUCTPATUBHOIO LieHTpa yrnyca. Knumar xapak-
TEPU3YETCA KaK MPUMOPCKUN apKTUYECKUA, C NPOJOIMKUTENBHOW MOPO3HON 3MMOW U KOPOTKUM
npoxnagHeiM netomMm. PacyeTHaa TemnepaTypa Hanbonee XOnoAHOW NATUAHEBKW COCTaBnseT
MuHyc 49 °C, npogormKUTenbHOCTbL oTtonuTensHoro nepuoda — 310 cyToK, cpeaHsss Temnepa-
Typa otonutenbHoro nepuoga —18,5 °C. Npagyco-CyTkn OTONMUTENBLHOIO NMepuoaa COCTaBMSOT
12245 rpagyco-CyTok.

HaceneHHbI NyHKT 3aCTPOEH AepeBAHHbIMU OOHO-ABYX3TaXKHBIMW AOMaMKN 1 BrOKMpOBaH-
HbIMW OBYXKBApPTUPHLIMW AoMaMu. VICTOYHMKOM TennoTbl aBnseTca kotenbHas MKY-6 ¢ ycTa-
HOBIEHHOW MoLHocTblo 5,07 MBT, paboTarowan Ha XakacCKOM KameHHoOM yrne. TennoBble
CeTn OT KOTenbHOW ABYXTPYOHbIEe, Npoknaaka TpybonpoBOAOB BbINOMHEHA HaA3€MHbIM CMOCO-
6om cTtanbHbiMK Tpybonposogamu ¢ 3asogckon MY nsonaumnen n metannuyeckon obeyamnkom
13 OUMHKOBAHHOW cTanu. TennoHocutenem siBNAETCA BOA4A C NapaMeTpammn Ha NepBOM KOHTYpe
95-70 °C, Ha BTOpOM KOHTYype — 85-60 °C.

B xope nccnenoBaHnsa cUCTeMbl TEMMOCHAOXEHNA HAaceneHHOro NyHKTa BbISIBNEHO cCrieayto-
wee. TennoBble CeTU 3aNpPOEKTUPOBaHbI C Y4ETOM NEPCNEKTVBbI Pa3BUTUS HACENEHHOro NyHKTa,
NnoaToMy NpeayCMOTPeEHbl YBENUYEHHbIE AuaMeTpbl TPYO6ONpOBOAOB OTHOCUTENBHO CYLLECTBYHO-
Lero coctosiHna. Ha nctouyHmke TensnioTbl NPUMEHSIETCS MOHMKEHHbBIA TeMMepaTypHbIA rpaduk
TennoHocutensa Ha nepsoMm KoHType 80—60 °C, a Ha BTOpom KoHType 70-60 °C, 4TO CHwXaeT
pasHuLy TemnepaTtyp mexagy nogarowum n obpaTtHbiM TpybGONpoBOAOM TEMNSOBbLIX CETEN U Mpu-
BOOMT K YBEMNMYEHMIO pacxoda BOAbl HA CETSX.

Kak nsBecTtHo, otonutenbHble NpUbopbl B 30aHUSAX PacCYUTLIBAKOTCA C Y4ETOM pacYeTHbIX
3Ha4YeHUn NnapameTpoB TennoHocuTensa. B JaHHOM HaceneHHOM NyHKTe pacyeTHble Temnepary-
pbl TennoHocutens coctaenatT 85-60 °C.

B HacTosilee Bpemsa yTBEPXKOEHHbIN TeMNepaTypHbIA rpacduK COCTaBMSET Ha NEPBOM KOH-
Type 80-60 °C n Ha BTOpoM KoHType 70-60 °C. lNoatomy TpebyeTcst NnpoBecT aHann3 name-
HEHWs TENMOOTAAYM OTONMUTENBHBIX NPUOOPOB NPU U3MEHEHHOM TemnepaTypHOM rpaduke. Kak
n3BecTHo, Tpebyemas nnollaab HarpeBaTeNbHON NMOBEPXHOCTN OTOMUTENBHOrO npubopa onpe-
Jensetcsa no cneaywowen gopmyne [5]:

A= an/qum.'(pK’ (1)

roe an — Tpebyemas Tennootgada npubopa, BT; q,,,, — HOMVHanbHasA NIOTHOCTL TEMIOBOMO
noToka oTonuTenbHoro npnbopa, Br/m%-°C; @, — KOMMNIIEKCHbI KOIPEULIMEHT:

¢, = (At,,/70)"* (G, /360)"b-y-c, 2)

rae At,, — pasHOCTb cpefHel TemnepaTypbl BoAbl B npubope n TemnepaTypbl OKpY>KatoLLEero
Bo3ayxa, °C; an — pacxog Bofbl B npubope, Kr/d; b — KoadpUUMEHT yyeTa aTMOCHEPHOro AaB-
NEeHns B JaHHOW MECTHOCTU; Y — KO3 pMLMEHT y4eTa HanpaBneHnsi ABUMKEHUS TenoHOCUTENS
B Npubope; n, p, ¢ — IKCNepuMeHTarnbHbIe Y4CNOBbLIE NoKasaTenu.

AHanu3 npuBedeHHbIX 3aBUMCMMOCTEN MOKa3blBaeT, YTO ANS MNoMelleHusl, rae Tpebyetcs
paccynTaTb OTONUTENbHbIE NPUBOPLI, NPU U3MEHEHUM TEMMNEPATYPHOro rpaduka n3ameHseTcs
3Ha4yeHMe KOMMITEKCHOro koadhdpuumeHTa oTonnTernbHOro npubopa. Takum obpasoM, 3agaBasicb
TMNOM OTONUTENbHOro NpMbopa, MOXHO paccyUTaTb KOMMIEKCHbIA KO3MULMEHT NP pacyeT-
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HOM W yTBEPXXAEeHHOM TeMnepaTypHOM rpaduke.

CunTas TennonoTepu NOMeLLEHUS HEM3MEHHOWN BENMUYMHON, MOXHO Mo GanaHcoBbIM ypaB-
HEeHUsM onpeaenvTb M3MEHeHMe TemnepaTypbl B pacCYMTbiBAEMOM NMOMELLEHUN.

N3meHeHHas TemnepaTypa Bo3gyxa B pacCYMTbIBAEMOM MOMELLEHUM OnpenensieTcs no-
crie npeobpasoBaHUn C YY4ETOM WU3MEHEHUSI KOMMIEKCHOro KoadduumeHTa no cneaytowen

dopwmyne:
tBI/I = tH + (th - tH)((PM/(pp)l (3)

roe t, — pacyeTHas HapyxHas TemnepaTtypa HaceneHHoro nyHkra, °C; th — Temneparypa BHy-
TpeHHero Bosayxa pacyetHast, °C; @, — KOMMIEKCHbIN KO3(MULIMEHT NpK U3MEHEHWUMN TeMnepa-
TYpPHOro rpacduika; ?, - pacyeTHbIN KOMMMNEKCHbIN KO3 ULMEHT.

Pac4yeTbl No gaHHOM hbopmyrne NoKasbiBalOT CHUXKEHME TeMMepaTypbl B OOLWLECTBEHHbIX 34a-
HUAX Ha 2—3 rpagyca OT pacyeTHoro. [JaHHble pacyeTbl NOATBEPXKOATCA NPOBEAEHHBIMU Ha-
TYPHBIMU UCCNEAOBAHNAMMN XUIbIX N OOLLECTBEHHbIX 34aHMN. Taknm obpasom, nonyyaeTcs, YTo
YCTaHOBMEHHbIE OTOMUTESNbHbIE NPUBOPbLI U 3anNpPOEKTUPOBAHHAS CUCTEMA OTOMSIEHNS HE Mpo-
nycKarT JONONHUTENBHOE KONMUYECTBO TEMNNOHOCUTENS, @ CHUKEHHbIN TeMnepaTypHbIA rpaduk
BNUSET Ha TEMM00TAAYy YCTAHOBMEHHbBIX OTOMUTENbHbBIX NPUOOPOB.

Ona nogaepXaHusa rmapaBnnyeckon YCTOMYMBOCTUM CUCTEMbI TennocHabXeHus c. Xanblp
HeobxoanMmo:

— TMpPUBECTM B COOTBETCTBMUE TEMMNEPATYPHbIN rpadurK, YTO NOBLICUT Ka4eCTBO TEMnocHab-
KEeHUs NoTpebuTenen TennoTbl, Tak Kak CUCTEMbl OTOMNEHUS XKUMbIX U OOLLECTBEHHbIX 30aHUN
paccuyMTaHbl Ha pasHuLy TemnepaTtyp Mexay nogawwmm n obpatHbiM Tpy6onposogom 25 rpa-
AycoB;

— BHEOpWUTb MEpPOMpUATUS MO PErynMpoBaHM0 NapamMeTpoB TEMMOHOCUTENS YCTaHOBKOW
anadparm u perynmpyowmx KnamnaHoB, 4YTO MO3BOMUT MOBLICUTL FMAPABANYECKYI0 YCTONYN-
BOCTb TEMIMOBbIX CETEN;

— noTpebuTtensam TennoTbl NOATOTOBUTL 34aHNe K NpUeMy TEMNSIOBOW SHEPrN, YTENnsas Ha-
PYyXHble orpaxgaroLlime KOHCTPYKUUKN, YCTPaHAS MOCTUKM XOnoda U 3aMeHsd OKHa Ha CTeKno-
naketbl.
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Optimization of the Hydraulic Regime of the Heat Supply System
for Small Settlements in the North

A.N. Kolodeznikova, V.N. lvanov

North-Eastern Federal University named after M.K. Ammosov,
Yakutsk (Russia)

Key words and phrases: heat supply system; hydraulic stability; small settlements.

Abstract. The article is devoted to the issues of increasing the efficiency of the centralized
heat supply system in the village Khayyr, Ust-Yansky district. Research objectives: to analyze the
hydraulic modes of the heat supply system at various coolant parameters. Research methods:
visual and instrumental examination, processing of natural and calculated values. An analysis of
the actual temperature graph of network water and the hydraulic regime of heating networks is
presented. Recommendations are proposed to improve the efficiency of the hydraulic mode of
the heat supply system.
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YK 691

NMepepaboTka U BTOpUYHOE UCNONb30OBaHUe
CTpouTesNbHbIX MaTepuanos,
obGpasyrLwmxcs B pesynkrarte

AeMOHTaXa 34aHMNU U COOPYXKEeHUN

C.O. KoBaneHko

OO0 «Anbnukay,
2. Bonzoepad (Poccusi)

KnioueBble cnoBa un dpasbl: BTopuyHasa nepepaboTka;
BTOPUYHbIA NPOAYKT; OEMOHTaX; PEUUKINHI; CTPOUTENbHbIE
oTX0abl.

AHHOTauums. Llenb ctatbn — pacCMOTPETL BOMPOCHI Me-
pepaboTKkn N BTOPUYHOTO UCMOMb30BAaHNSA CTPOUTENbHbLIX Ma-
Tepuanos, ob6pasyoLmnxcs B pesynbrate AeMOHTaXa 30aHNi
n coopyxeHu. OTMEYEHO, YTO Ha TEKYLMA MOMEHT He 6o-
nee 12 % cTpouTeNbHbIX OTXOAOB BOBIIEYEHO B MOBTOPHbIN
XO3ANCTBEHHbIA 0BOPOT, YTO FOBOPUT O HU3KOM YPOBHE CO-
PTMPOBKM M YTUNM3aLmMK OoTX0A0B. [peacTtaBneHa knaccudum-
Kaumsi TUNOB OTXO40B CTpoUTenbCTBa 1 cHoca. OnpeaeneHa
Knaccudukaums CTpOUTENbHbIX OTXOQ0B, MPUroAHbIX AN
BTOPUYHOTO MCMONb30BaHUSA (PELMKITMHT) MO TUMAM OCHOBbI.
CncrematmanpoBaHbl TUMbl OEMOHTUPYEMbIX KOHCTPYKLIMN,
mMatepuarnbl BTOPUYHOINO NpoAaykTa u obnact npuMeHeHus
BTOPUYHOro npoaykra. CoenaH BbIBO4 O TOM, YTO MaKCu-
ManbHoe obpalleHne BTOpPUYHOrO obopoTa maTepuanosB B
cTpouTenbHOM cdepe CnocobCTBYET YIyYLEHUIO 3KOMOru-
YeCKoW COCTaBMSOLEN rOPOAOB N HACENEHHbIX NMyHKTOB, PO-
CTy KOnmyecTBa NpOu3BOANMbIX MaTepuarioB, U3roToBMEHNE
KOTOPbIX OCHOBbIBANOCb Ha CTPOMUTENMbHbIX OTXOAaXx, MOBbI-
LIEHMIO 9KOHOMUYECKOW 3EKTUBHOCTIN NepepaboTKn OTXo-
0B, pa3paboTke pasnuyHbIX NPorpaMM peumKnmHra.

Mo crtatuctuke, B Poccum B TeyeHue roga obpasyetcs G6onee 100 MAH T pPasnuyHbIX OT-
X0O0B, U3 HUX, MO pasHbIM OuUeHKaM, oT 13 40 21 MSIH T CTPOUTENbHbLIX OTXOAOB, KOTOPbIE OT-
HOCSATCS1 B OCHOBHOM K 4 1 5 knaccam onacHoctu [3]. O6uwas nnowaab ceanok B Poccuun, no
cocTosHMo Ha 2022 r., okono 4 MiH ra (31o noytw nnowagp Weenuyapumn). B 2021 r. B PO 3a-
dukcmpoBaHo 15000 He3akOHHbIX CBarioK, U3 KOTOPbIX Mogasnsitouee GOMbLMHCTBO COCTOUT
N3 cTpouTensHoro mycopa. lNpun 3TOM UMEHHO OaHHbIN BUA OTXOAOB NOTEHLMANbHO MOXHO UC-
nonb3oBaTb NOBTOPHO. Ha TekyLwmii MOMeHT He Bonee 12 % CTpouTenbHbIX OTXOO40B BOBEYEHO
B MOBTOPHbIN XO3SAMCTBEHHbIN 06OPOT, YTO FOBOPUT O HU3KOM YPOBHE COPTUPOBKM U YyTUIM3aALIMN
oTxoaos [7].

CornacHo depepanbHon oTpacrneBon nporpamme «l1puMeHeHne BTOPUYHBLIX PECYpCOoB U
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CTpouTenkHbie
OTX0fkl

KpynHorabapuTHele
oTxobl

NaKoOBOYHBIA Mycop| Mpoure oTxogbl

_ ~ [neHka, NNacTHK, 0boK, NMHoNeyMm,
K/B 3nemeHTEl COOPYKEHNI 1 DymMakHbIe yNaKoBKK Menkne obrnoMKK,
KOHCTPYKLMIA, BUTBIA KMpNK1Y, OT CYXMX KpenexHble n
SNEeMEHTHI NHAHEHEPHbIX CTPOUTENBLHBIX MOHT&KHbIE
KOMMYHWKaLIMK, ApeBechiHa, cMmecell, NepeBsaHHbIe uaenua
MeTannuyeckne W3fenua, SNeMeHThl MOLI0HbI
KpoBNW U chacanoe

Puc. 1. Knaccudurkauma otxoqoB CTpouTenbCcTBa U CHoca

BTOPWUYHOTO CbIPbSi U3 OTXOAOB B MPOMbILINIEHHOM NPOWU3BOACTBEY», MSAHMPYETCHA YBENuYeHune
A0MnM NCMNonb3yeMOoro BTOPCbIpbSA B NPOMbILAeHHOCTU K 2024 1. ao 15 %, a k 2030 . — oo 34 %.

CTtpouTenbHble 0TX04bl MO TUNaM Knaccuuumpyotca cneayowmm obpasom (puc. 1).

PeuunknuHr (NOBTOPHOE MCNONb30BaHME) OTXOA0B SABMASETCA OOHUM U3 MPUOPUTETHBLIX Ha-
npaeneHnn cepbl CTPOMTENBCTBA, YTO OOYCNOBNEHO HECKOMbKUMK hakTopamu: HakomnmeHue
CTPOUTENbHBIX PACXOO0B KaK MCTOMHMKA 3arpsi3HEHWs!, OrPaHUYEHHOCTb PEeCypcoB U MaTtepua-
NOB ANs UX BOCMOSHEHMs, bornee HM3kas CTOMMOCTb nepepaboTaHHbIX MaTtepuanos 6e3 cylie-
CTBEHHOW MNOTEPU UX CBOWCTB.

CornacHo ®3-89 ot 24.06.1998 «O6 oTxogax NpoM3BOACTBA M MOTPEGNEHUSA», PEeLUKITUHT
npegcraBnsaeT cobon Npouecc yTunm3auum OTXO40B, B TOM YMUCre NOBTOPHOE MX MpUMEHEeHune
no NPSAMOMY Ha3HaYEHUIO.

Mo MOCTy 30772-2001, gaHHOE NOHATME BKOYaeT B cebs npouecc BO3BpaLleHUs 0TX040B
B MOBTOPHbIA NPOLECC UCNOSb30BaHUSA.

E.B. 3umuH, P.C. deceHKo cunTaloT, YTO PELMKINHI — 3TO CUCTEMAa OpraHM3aUMOHHO-9KOHO-
MUYECKMX N TEXHONMOTMYECKUX MEPOMPUSTUIA MO BO3BPALLEHMIO OTXOAOB NPOM3BOACTBA, NoTpe-
OrneHus B MOBTOPHbIN MPOLIECC UCMONb30BaHUS.

OCHOBHbIM MPEMMYLLECTBOM pPeLunKIIMHra MHOrMe aBTopbl Ha3blBalOT UCMOMb30BaHME nepe-
paboTaHHbIX OTXOAOB, YTO CHMXXAET CTOMMOCTb MaTepuarnoB 1 rotoBbix 06bekToB Ha 20-30 %,
YMEHbLUAET MioLagb 3aXOPOHEHMSI OCTATOUHbIX OTXO40B. TeM HE MeHee, HE BCE OTXOAbl MOX-
HO nepepaboTaTb, NOCKOMbKY OHW ABMSAIOTCS YaCTbl KaKMX-NTMOO KOHCTPYKUMIA U AeTanewn, 4To
BbI3bIBAET 3aTPyOgHEHUS B UX COPTMPOBKE. Ha puc. 2. npencraeneHa knaccudukaums ctpou-
TenbHbIX OTXOA0B, MPUIOAHbLIX AN BTOPUYHOIO MCMOMb30BaHWs (PELMKINHTA).

Ocoboe BHMMaHVe B paboTax uccrnegoBaTenen yaensercs He TONbKO BOMpocam MOBTOP-
HOMO MCMOMb30BaHNSA, HO U PELLEHMIO NPOGNeM NPOEKTUPOBaHWS NMHMIA ONs nepepaboTkn. Ha-
npumep, B pabotax E.C. Aamatoson, A.B. Maknweson, N.H. TawknHoBON OTMeYaeTcs, 4YTo no-
BTOPHOE MCMONb30BaHME CTPOUTENBHbIX OTXO40B BO3MOXHO B Ka4eCTBE CTPYKTYpaTOpOB MOYB,
B YACTHOCTU, HanNu4Me aHunMHa u HUTpobeH3ona He BNUSIET HErAaTUBHO Ha pacTUTenbHOCTb [1].

CornacHo B.W. Kopo6ko, E.B. HockoBown, Hanbomnee 3aTpaTHbIMA SBNSAIOTCA CTaUMOHAPHbIE
cnocobbl NnepepaboTky BBUOY HanMuus 3aTpaTt Ha TPaHCMOPTMPOBKY OTXOL4OB U obopynoBaHue
Gonee BbICOKOro kadectBa [4; 5]. MobunbHasa cTtaHuna nepepaboTku, HECMOTPsi Ha Gonbluee
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CTpouTENbHEIE
OTX0MbI

Ha Ha
OpraHM4ecKon MWHepansHoN
OCcHOBe OCHoBe

Ha xumudyeckoi
OCHOBE

NpeBecHHa; " }
acansToBbI,
OymaKHbIe 1 ©CTECTBEHHDIN KaMeHb; CITERLIN GETOH:
KapTOHHbIE 2 A .
GETOH U CTPOUTENbHBII DYNOHHbIE
maTtepuansi .
PACTBOP; MUHEparbHbie KDOBETIbHBIE 1
EHEAIITLE EaTiESIEE, MMOPOU30MALMOHHLIE
acecTo-LeMeHTHbie; MaTepHans;
CTEKMNo; Kepamuka InACTMACCA U
) nonumepsI

S

Puc. 2. KnaccudmkaLnmsa cTpouTenbHbIX OTXOA0B, NPUIOAHbIX 519 BTOPUYHOIO
NCMNOMb30BaHNSA (PEUMKIMHI) Mo T1nam OCHOBBI

OTXO0/IB! CTPOHTE/LCTEA
H CHOCA

» 1. JIpoGuienne 0TX0M0B

Konseiiepnas nenra 4 MeTannnieckue

>
Keneszooraennrenn OTXO/IBI
A »| 2. Orneneune metamia >
byHkep-Hakonurens
>
byHKep-Hakonurenas l Jepesannbie oTxoms
*| 3. Otaenenne nepepa »
ByHKep-Hakonurens H IIACTMACCHI [LnacTMaccoBbIE OTXO/BI
L -
I'poxor l
byHKepbi-HaKkomuTeH 4, dpakunonHoe [buis N

pacnpeacicHHe

:

JpoGika poroprias » [Tbib o
5. ipobnenne g

YyYyYy

OTCoC-NBUIETPHEMHHK

Orcoc-nbuIenpHEMHIK

|
Bentuastop +
TTsuemep EMKOCTHBII
HEJIOH
ByHKep-HakonuTesb >

Yy

6. OuncTka [euib
armocdepHoro BosayXa

v

Puc. 3. JInHns nepepaboTkm OTXOQ0B CTPOUTENLCTBA U CHOCA

CHMXXeHMe LUeHbl BTOPUYHOIO NpoAyKTa U 3atpaT Ha TPaHCNOPTUPOBKY, UMEET HU3KYH NMPOon3BO-
ONTENbHOCTb, HN3KOE Ka4yeCTBO MNpoayKTa, NOBbILLIEHHBIN YpoOB€eHb WyMa U BbICOKYKO KOHLUEHTpa-
LM NblSIN, YTO 3HAYUTENbHO BITUAET Ha 3KOJ10rM4eCKYyro O6CTaHOBKy.

Kak nokasanu npoBeaeHHble unccneaoBaHUA, Takom npuHUMN npuMeHeHna BTOPUYHOIO
CTPOUTENBbHOIO MPoAYKTa CI'IOCO6CTByeT YMEHbLUEHUIO CbVIHaHCOBbIX pacxonos, y4aCcTByrOLWNX B
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Tabnuua 1. Tun AEMOHTUPYEMON KOHCTPYKLUMW, MaTepuaribl BTOPUYHOIO NpoayKTa u
obnactb NpMMeEHEeHNs1 BTOPUYHOIO npopykTa [3]

MaTtepuansl, nony4yaembie
BCNeacTBue nepepaboTku
CTPOUTENBHbBIX OTXOA0B

O6nacTb NOBTOPHOIO MPUMEHEHMNS

Ne [eMoHTMpyemMble
n/n KOHCTPYKLUK
C6opHble  >xene3obeToH-

1 Hble KOHCTPYKLMK (CTpOnu-
na, NNnTbI MNOKPLITUS)

1. CHopHbIe ene3obeToHHbIe
3MeMEHTbI KpbILWK (MAWTbI No-
KpbITUS, cTponuna v ap.).

2. BeToHHbIN WebeHb

1. PectaBpauusi, peMOHT 34aHU 1 COopyXe-
HWA; CTPOUTENBLCTBO 34aHUN U COOPYXEHUN
BPEMEHHOI0 Ha3Ha4YeHUs.

2. YcTaHoBKa [OPOXHOIO MOKPbITUS.

3. BeToHHble 3anonHUTenu

MeTtannuyeckne KOHCTPYK-

Banku npokaTHbIX npodunen,

YCTPOWCTBO NECTHUL, NEPEKPLITUIA, KOMOHH 1

2 . ANS1 PEMOHTA U PEKOHCTPYKLMM 30aHUI 1
unmn (NporoHsl, 6ankm) COCTaBHOIO cevYeHus AP. ANs p . P pyku A
COOpPYXXEHNI
1. PeMOHT, peKOHCTpYKUMNS 30aHUA U COopy-
_ | )XeHul (Nepeknagka CTeH, BO3BeAEHNe CTEH
KoHCTpyKUMM ©3  Kupnuya 1. Kupnus; nonosukvarsiit N Neperopofok)
3 Py P KMpMn. perop ’

(cTeHbl, apku, cTonbbl)

2. lle6eHb, necok

2. 3anonHuTenb Ana 6eToHOB, 3anac npou-
HOCTK KOTOpbIX cocTaensetr oT 60 Mna go
100 Mna

BeToHHbIE U kene3obe-
4 TOHHblEe  CTeHbl  (Onokwu,
naHenm)

1. Matepuanel gnsa Bo3seae-
HUS BPEMEHHBIX COOPYXKEHWIA.
2. llle6eHb, necok.

3. KoHcTpykuum n3 cbopHoro

1.Bo3BegeHne BpeMeHHbIX COOPYKEHUN.
2. YcTaHoBKa AOPOXHbIX MOKPbITUNA.
3. BeToHHbIe 3anonHUTenu

xenesobeToHa

npouecce HOBOrO CTPOUTENbCTBA OOBLEKTOB, @ TakkKe caenaeT BO3MOXHbIM CHWXKEHWE Harpys-
KM Ha CTPOUTESbHbIE MOSIUIOHbI U NO3BOSUT HE OOMNYCTUTb BO3HUKHOBEHME HE3aKOHHbIX CBarokK
CTpouTesibHoro mycopa [3].

I"W. N'ymepoBa npegnoxuna nNpoekT nNuHMKM Ans nepepaboTkn OTXO4OB CTPOUTENbCTBA U
CHoca ¢ npoussoauTenbHocTbio 10—15 T/4. Mo MHEHMIO aBTOPOB, Takon noaxod obecneymBaeT
n3BreYeHne BTOPUYHOIo Cbipbs A0 60 %, 4TO NO3BONSET CYLUECTBEHHO CHU3UTb OObEM HeyTu-
nM3MpyemMoro Mycopa v yMeHbLINTb Nnowanb 3axopoHeHus B 5—6 pas (puc. 3) [2].

VMcxogs 3 aHanusa uccrnegoBaHui, CTpouTeNbHbIE OTX04bl MO TUNamM copTuUpoBKu/nepepa-
BOTKM MOXHO pa3genuTb Ha crneayoLme rpynnbi:

— 1 rpynna (OTX04bl, BO3HUKLLIME BCReACTBME PEKOHCTPYKUWUWU, PEMOHTA 34aHui, COOopy-
XEHURN, B npoLecce BO3BEAEHMS HOBbIX 34aHUA U COOPYXEHUN, a TakkKe B pesynbrate npous-
BOACTBA W U3rOTOBMEHUSA CTPOUTENbHBIX AeTanen, Matepmnanos, KOHCTPYKLUWIA): BO3HUKaIOLLNA B
pesynbTate npoBegeHns paboT CTPOUTENbHbBIN Mycop UMeeT Mexay COBOoM CXOXYH CTPYKTYpY
N COCTaB; CBA3aH C MHOMOYMCINEHHLIMU TEPPUTOPUSIMM 0Opa3oBaHusi, TpebyeT TaTenbHOn Cco-
PTUPOBKY;

— 2 rpynna (oTxoabl, BO3HMKLUNE BCMEACTBME OEMOHTaXa 30aHUIA U COOPYXEHWUI): nepe-
paboTka Cbipbsi 4OMKHA NPOM3BOANTLCA COOPHO-Pa3bopHbIMM yCTaHOBKaMKU ¢ ApobneHnem ma-
Tepuana [5].

MepepaboTky BTOpOM rpynnbl CTPOUTENBHOIO Mycopa LenecoobpasHo Npon3BoauTb Ha cTa-
LUMoHapHoM o6opynoBaHMM BCreacTBUE HEBBIMNOITHUMOCTM NepepaboTkn Cbipbs BONM3N MECT MX
BO3HMKHOBEHUS, HEOBXOOMMOCTUN OCYLLECTBMEHUS OBYX3TanHoOro ApobneHusi, HeobxoanmocTu
npoBeAeHs MepPONpPUATUIA NO NOArOTOBKE K NepBOMY aTany M3mMenb4eHus matepuana, Heobxo-
ANMOCTU pacnpeaeneHuns nepepaboTaHHOro Cbipbs NO hpakunam rotoBor npogykuum [7].
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K poctomHcTBam nepepaboTkn CTpoUTENbHbIX MaTepuanos, obpasylowmuxcs BCNeacTsve
AEMOHTaxa 34aHMI Ha cneumnanbHbIX KOMMMEeKcax, OTHOCATCA: pe3ynbTaTuBHas M NPOAYKTMB-
Has paboTa ApobunbHO-COPTMPOBOYHOIO 060pyaAOBaHNSA B6OMbLLION MOLHOCTK, yrnybneHHas ne-
pepaboTka CTPOUTENbHbLIX OTXOA0B, BO3MOXHOCTb HanaxuBaHWs 6€30CTaHOBOYHOMW FOrUCTUKN,
pbIHKOB CObiTa NepepaboTaHHOro Cbipbs, OTHOCUTENbHAS SKONOMMYHOCTb NPUMEHAEMOro METO-
0a nepepaboTkn, BO3MOXHOCTb NnepepaboTkn GonbLUMX 0ObEMOB CTPOUTENbHbBIX OTXOAO0B [6].

K HegocTaTkam paccmaTpuBaemMoro Metoga nepepaboTkn OTHOCATCA: OOMNOMHUTENbHbIE 3a-
TpaTbl NO NEpPEMELLEHNI0 CTPOUTENbHbBIX OTXOAOB OT MeCTa MX BO3HUMKHOBEHMS OO0 Henocpea-
CTBEHHOrO MecTa nepepadoTKu.

Pesynbratom nepepaboTkn CTPOUTENbHBIX OTXOAOB CTAHOBWUTCHA BTOPWYHbLIA NPOAYKT, Mpu-
MEHSIEMbIV B TOM UNu MHOW obnacTtu ctpomntenbctea (Tabn. 1).

Takum obpasom, makcumanbHoe obpalleHne BTOPUYHOro obopoTa mMaTtepuanoB B CTPOU-
TenbHoM cdepe CnocobCTBYET YNy4LLEHNIO 3KONIOMMYECKOW COCTaBMSOLWEN rOPOOB U HAaceneH-
HbIX MYHKTOB, POCTY KONMMYeCTBa NPON3BOAUMbIX MaTepuarnos, U3roTOBNEHME KOTOPbIX OCHOBbI-
BanoCb Ha CTPOUTENbHbIX OTX04AaX, NOBbILLEHNIO IKOHOMUYECKON 3PEKTUBHOCTU NepepaboTku
OTX0A0B, pa3paboTke pasnuyHbIX NPorpaMM peunKnuHra.
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Recycling and Reuse of Building Materials Resulting
from the Dismantling of Buildings and Structures

S.0. Kovalenko

Alpika LLC,
Volgograd (Russia)

Key words and phrases: recycling; construction waste; dismantling; secondary product.

Abstract. The purpose of the article is to consider the issues of processing and reuse
of building materials resulting from the dismantling of buildings and structures. It is noted
that currently no more than 12 % of construction waste is involved in repeated economic
circulation, which indicates a low level of waste sorting and recycling. A classification of types of
construction and demolition waste is presented. A classification of construction waste suitable
for reuse (recycling) by type of base has been determined. The type of dismantled structure,
the materials of the secondary product and the scope of application of the secondary product
are systematized. It was concluded that the maximum circulation of recycled materials in
the construction industry helps to improve the environmental component of cities and towns,
increase the number of produced materials, the production of which was based on construction
waste, increase the economic efficiency of waste processing, and develop various recycling
programs.
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M3 onbiTa NnpoekTMpoBaHUA U YCTPOMUCTBA
CUCTEM eCTeCTBEHHOMN BbITSX)KHON BEHTUNALUMU
B ManoaTaXHbIX XUNbIX 30aHUAX
B ApkTndeckomn nonoce Pecny6nukmn Caxa
(AxyTnA)

E.l Cno6ogunkos, A.B. ®enopos

®OrAQY BO «Cesepo-BocmoyHbili ghedeparbHbil yHU8epcumem
umeHu M.K. AMmocosay,
2. Axkymck (Poccusi)

KnioueBble cnoBa n dpasbl: ApkTuKa; BO30yX000MeEH;
eCTeCTBEHHasa BEHTUMNALUA; ManoaTaXHble 30aHUS.

AHHoOTauums. B gaHHoWM cTtaTbe 00CyXOalTCs CyLEecTBY-
tOLLIME NPOEKTHbIE PELLEHNSA NPU OpraHM3aLmmn ecTeCTBEHHON
BbITSOKHOM BEHTUMSILMM B Mano3TaXHbIX XUMbIX 30aHUAX
B KNMMMaTtuyeckmx ycnosusix AkyTun. 3agadva: BbIsiBUTb OC-
HOBHble NpoGnembl B XoA4e aKcnnyataumm CUCTeM, BO3HUKA-
olMe Npu HenpaBWUIbHOW OpraHM3aumMM BO3gyxoobOMeHa B
noMmeLleHnsax. mnortesa: mManoudyyYeHHOCTb MPUHUMAEMbIX
peLleHnn Npu NPOEKTUPOBAHUN CUCTEMbI €CTECTBEHHOW Bbl-
TSDKHON BEHTUNAUUKM B YCIOBMAX HU3KMX Temnepartyp npu-
BOOUT K CHWXEHUO 3(PEKTUBHOCTU CUCTEM €CTECTBEHHON
BbITS)KHOM BeHTMnsumMn. OTobpaxeHa Tabnuua OCHOBHbIX
YCTPOWCTB, MCMOMNb3yeMbIX ANsi OpraHn3aumMm Bo3gyxoobme-
Ha B CUCTEME eCTECTBEHHOW BEHTUNALMUN C SIEMEHTaMMU Me-
XaHU4eCKON BEHTUNALMMN.

YCOBEPLUEHCTBOBAHNE CYLLECTBYHOLNX TEXHUYECKUX pPeLueHnn, HeobXxoaMMbIX ANns opraHu-
3aunn yaoBNETBOPUTENBHOIO BO34YX00OMeEHa B XUMbIX 3aaHnsx ApKTndeckon nonocbl PO, sB-
NAETCA akTyanbHON CoLManbHO-3KONOrMYEeCKoW 3aadven, HanpaBneHHOW Ha YryydlleHne Xu3He-
hesTtenbHocTn Yyenoseka [1].

B [2] oTmeuvaeTcs, 4TO npu cTpouTenbCcTBe 3gaHun Bo BpemeHa CCCP npumeHanuchb cu-
CTEMbl €CTECTBEHHOW NMPUTOYHO-BLITSXKHOM BEHTUNAUUN. [pUTOK NOCTynan B MOMELEHUs Ye-
pe3 HEeMMOTHOCTU B OKOHHbIX KOHCTPYKUMSX, POPTOYKM UM NEpUoguveckum MnpOBETPUBAHU-
eM MOMELLEHUIA. YaaneHme BO3dyxa MPOUCXOAMNO Yepe3 BEHTUMSLMOHHbIE KaHambl KyXOHb W
TyaneTos.

Ha cerogHAWHMI OeHb B Xo4e aKCcnnyaTaumm pasnmnyHbiX BUOOB CUCTEM BEHTUMSLMM B CY-
POBbLIX TeMnepaTypHbIX YCNoBUSX AKyTUM HabnogaeTca ogHa M3 camblX PacnpOCTPaHeHHbIX
npobrem: BcreacTBne 3HaduUTeNbHbIX NepenagoB TemnepaTyp BHYTPEHHEro M HapyXXHOro BO3-
Ayxa co3faetca HedoCTaTOYHbIA BO3AYyXOOOMEH, KOTOPbIA YaCcTUYHO WX MOMHOCTbIO HE COOT-
BETCTBYET HOPMUPYEMbIM NokasaTensMm. B ctatebe [3] roBopuTcs 0 TOM, 4YTO B Hambonee xonoga-
Hble TemnepaTypbl Hapy>XHOro BO34yxa B yCrnoBuSAX I AKYTCK MOCTYNSEHWEe CBEeXero Bo3gyxa
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Puc. 1. MNMprmMepbl NPOEKTHBLIX PeLUEeHNA C MPUMEHEHNEM MPUTOYHbIX KlanaHoB «[JOMBEHTY,
KMB-125 B xunbix 34aHMaX ¢ aAMUHUCTPATUBHBIMU NOMELLEHUAMMU

Puc. 2. lNpobnemHsbie Mmecta B CUCTEMaX BEHTUISLMW XKWUMbIX LOMOB:
a) 3aMep3LLUMI OKOHHBIN KnanaH; 6) obpa3oBaHve NneceHn y NOBEPXHOCTU OKOHHbIX
KOHCTPYKLMIA; B) 3aKyrnopKa CHEFOM BbITSKHbIX OTBEPCTUIA HA MOBEPXHOCTU COOPHOrO
Kopoba BeHTkaHanoB; r) obpa3oBaHMe Haneau Ha BbITSXKHbIX COOPHbIX KOpobax

CBOAMTCS K MUHMMYMY Ha BEPXHUX 3TaXkax.

B npoekTUpyembIXx MarnoaTaXHbIX >XWUMbIX 34aHUSAX MpearnodvTeHue OoTAaeTcs MPUTOYHO-
BbITS)KHON €CTECTBEHHON BEHTUNALMUM C UCMONb30BaHWEM MPUTOYHBLIX KnanaHos Tuna «Jom-
BeHT», «KNB-125», ycTaHaBnMBaeMblX B KyXOHHbIX U XWUMbIX NoMeLLeHusaX. MIMeeTcs Takke He-
GOnbLLOV ONbIT JKCMMyaTauum MOKBAPTUPHBLIX MPUTOYHO-BBITSKHBIX MEXaHWYECKMX YCTaHOBOK,
yCTaHaBMMBAEMbIX MO CaMOCTOATENbHOMY PeLUEeHUI0 CODCTBEHHMKOB KBapTup, KoTopble pabo-
TalT B KOMBUHALMN C €CTECTBEHHOMN BbITSKHON BEHTUNALMEN.
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Tabnuua 1. XapakTepucTvka OCHOBHbIX YCTPOWCTB, UCMOMNb3yeMbIX B CUCTEME BEHTUNSALUN
XUIbIX 30aHUIA B KNnMaTtunyeckux ycnosusax PC(H)

HavmeHoBaHue
Ne 3o6paxeHune yCTpoiicTBa KpaTtkas xapaktepucTtuka
EctectBeHHasa BeHTUNALMS
BeHTURSLMOHHAS Pewetkn AMP npegHasHayeHbl Ansg nogayv v
1 pewetka TUM yoaneHus Bo3gyxa cucTeMamy BEeHTUNSauun
AMP B caHyane N KOHOWLUMOHMPOBAHUS B  MOMELLEHUSIX
pasnUYHOro HazHa4YeHusi
BeHTunsaTop npegHasHaveH Ansi BbITSHKHOM
BeHTunsTtop BEHTUMALUMN HebonbLLNX " cpeaHux
5 BEHTC 100 MOMeLUeHnn Ans HacTEeHHOro U MOTONOYHOro
CBT B KyXOHHOM | MOHTaxa, KpenfieHue npu noMoLLM LUypyrnoB,
nomMeLLeHnn kopnyc u3 ABC nnactuka Ansi MOHTaxa B BEHT.
LIaxTbl ¥ BO34YyXOBOAbI
ABTOHOMHbIVI CTEHOBOW BO3AYLUHbIN KnanaH c
) MPUTOuHbIIA perynmpyemMbiM OTkpbiBaHneM. ObecnedvBaet
knanaH KMB-125 | MOCTYNneHne ceexero Bosayxa B xumbie
WNU  Apyrue rMoOMeLleHUs C  MOCTOSIHHBbIM
HaxoXaeHueMm nogen
BeHTUnAunoHHbIn knanaH [JOMBEHT sBndeTcs
NaccyBHbLIM YCTPOWCTBOM M paboTaeT 3a cuyet
MpUTOUHBIA ncrnpaBsHoO pa6(3Ta|ou.Le|71 €CTEeCTBEHHOW unn
4 Knanam NPVHYOWUTENBHON  BBITSXKKM B MOMELLEHUN.
«[lOMBEHT» Heobxognmo y4ecTb, 4TO Ans cBOOOAHOrO
OBWKEHUs1 BO3dyxa MO MOMELLEHUIO Ha MyTu
[0 BbITSUKKM He [OIMKHO ObiTb repMeTUYHbIX
npenaTCTBUN
MexaHunyeckasi BEHTUNALMS
Blauberg Winzel Expert RA1-50 P Wi-fi npen-
MPUTOUHO- cTaBnseT cobon I'IpI/ITO‘-IHO:BbITFl)KHOVIV npose-
v TpuBaTemnb C pekynepauuen, KOTOpbIi MOXET
BbITSDKHOWN KnanaH
1 ¢ pekynepaLmeit obecneyntb MOMELLEHME CBEXMM U YUCTbIM
Winzel Expert BO34yXoM 6e3 OTKpbITUS OKOH. [Npy 3TOM BO3-
AyX NOCTynaeT O4YUWEHHBbIM U MoJOrpeTbiM B
XOnoJHoe BpeMs roaa
Bpuzep TION 4S komnnektaunm Base — 6biTo-
BOW NpMBOP NPUTOYHOW BEHTUNSALUU C PEXU-
MOM PELMPKYNSLMN, OYUCTKOW U NOLOrPEBOM
Bo3ayxa. [pnbop nogaeT B NOMeLLeHNE CBEXNIA
BO34yX B LUECTM pEXMMax CKOpPOCTW mpuToKa:
30/45/60/75/90/140 m°/uac ¢ MakcuManbHbIM
HacTeHHbIN ypoBHeM wyma 47 fBA, HarpeBaeT XOonoAaHbIv
2 NPUTOYHbIV Bo3ayx Ao +3 °C 1 nogaepXuBaeT 3agaHHy
Opu3sep Tion 4s TemMnepaTypy, o4YMLLiaeT aTMOCHEPHbIA N BHY-
TPEHHWUI BO34YX MOMELLEHUS OT 3arpsi3HEHUN,
BpeOHbIX BELLECTB, 3amnaxoB, MUKPOOPraHu3-
MOB ¥ annepreHoB bnarogapst MHOrocTyneHva-
TOM cucteme unbTpaLnMM YpoBHSA CTaHOAPTOB
MEAVLMHCKUX ydpexaeHui. Mpubop wymo- u
TENMon3onupoBaH
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B nocnegHee Bpems y4acTunuch Xanobbl 0T COOCTBEHHMKOB XMUMbIX NMOMELLEHU Ha npea-
MET OMPOKMAbIBAHUSA CUCTEMbI BEHTUNALMM B 3MMHee Bpems. [MpoBeaeHHble obcnegoBaHus
CUCTEM BEHTUMALMM B XUMbIX 30aHUSIX NO3BOMUAN YCTAHOBUTbL CrieaytoliMe OCHOBHbIE Hapy-
LWeHnsa B paboTe cucTeMbl U NOCNeACTBUS, BO3HUKAOLLME NPY HENPaBUITbHOW OpraHu3aLmmn Bo3-
AyxoobmeHa: pacxoq Bo3ayxa, yaansieMoro nu3 KyxHu, Kak npaBuno, Hxe pacxoga, Tpebyemoro
Mo CaHUTapHbIM HOpPMaM; B BEHTKaHanax, obcny>xmearoLwmnx caHysnbl U (M) BaHHblE KOMHATbI,
HabngaeTca onpokUabIBaHUE TAMM UM OTCYTCTBME BbITSKKWU; OMNPOKUAbIBAHUE TAMM B BEHT-
KaHane Bbi3blBAET OXMNaXAeHWe CTEHbl, YTO NPUBOAUT K BbiNageHWU0 KOHAEHCaTa Ha BHYTPEH-
HEen MOBEPXHOCTU CTEHbl, HAMOKAHWUIO CTPOUTENbHbIX MaTepmanoB N BO3HUKHOBEHUIO rPUOKO-
BbIX MOpakeHu (puc. 2).

B [4] yTBepxxaaeTcs, YTo obecrneveHne opraHnM3oBaHHOMO NpPUToKa Bo3dyxa B O60MbLUMHCTBE
XWUNbIX KBAPTUP U MOMeLLeHnsX obcnefoBaHHbIX 34aHWA He MPOM3BOAMTCS, YTO CNocoGCTBY-
€T BO3HWKHOBEHMIO psiga npobreM, CBA3aHHbIX C yXyAdleHneM KavyecTBa BO34yxa, MNOBbIEHU-
€M OTHOCUTESNbHOW BNaXXHOCTU. Takke nNpu OTCYTCTBUM NEPUOLMNYECKON OYMCTKM NMOBEPXHOCTEN
cOOpHbIX LWAxXT Ha Yepaake 34aHnn 06pa3oBbIBAOTCA Haneam Co CHErom U nbaom (puc. 2).

B Tabn. 1 npuBegeHbl OCHOBHbLIE YCTPOWCTBA, UCMOMNb3yEMblE B CUCTEMAX €CTECTBEHHON
BEHTUNALNN XWUMbIX 30aHUI B YCOBUSX AKYyTUN.

OpHako B xoae paboT no opraHu3aumm Bo3gyxoobMeHa Xunblx 3gaHuin, npeaHasHavyeHHbIX
Ona 9KcnnyaTauumn B yCrioBusX ApKTUKKW, NMPOEKTaHTaMU HE YYMTbIBAOTCH OCOBEHHOCTU pasHu-
Ubl AaBIIEHUA, BO3HMKAEMOMW NPW pasHOCTU TemnepaTyp Hapy>XHOro U BHYTPEHHEro BO34yxa,
TaKKe He YyYMTbIBAKOTCA TEMNOBbLIE M BETPOBbIE HAMOPbl — PA3HOCTb OABNEHUN MeXOy Hapyx-
HOW N BHYTPEHHEN CTOPOHAMU OrpakaeHuin. STo NOATBEPXOAAETCH HaTypHbIMU UCCreaoBaHUs-
MU, MPOBEAEHHBIMUN B XUNbIX 30aHusaxX B ApkTudeckom vyactn PC(A) rpynnon uccnegoBartenen.
OTKNOHEHNs1 OT HOPMUpPYEMbIX NokasaTenen konebniotca Ao 76,6 % B KYXOHHbIX NMOMELLEHUAX
n po 80,56 % B NOMELLEHMAX CaHy3MOB, YTO NOATBEPXKAAET NPO6NeMy Manom3y4YeHHOCTH Npu-
HUMaeMbIX peLUEHM NPU NPOEKTUPOBAHUN CUCTEMbI €CTECTBEHHOMW BbITSIKHOW BEHTUNALUK B
YCNOBUSIX HA3KUX Temneparyp.
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From the Experience of Designing and Installing Natural Exhaust Ventilation Systems
in Low-Rise Residential Buildings in the Arctic Zone of the Republic of Sakha (Yakutia)

E.G. Slobodchikov, A.V. Fedorov

North-Eastern Federal University named after M.K. Ammosoy,
Yakutsk (Russia)

Key words and phrases: air exchange; natural ventilation; low-rise buildings; Arctic.

Abstract. This article discusses the existing design solutions for the organization of
natural exhaust ventilation in low-rise residential buildings in the climatic conditions of Yakutia.
Task: to identify the main problems during the operation of systems that arise from improper
organization of air exchange in the premises. Hypothesis: little knowledge of the decisions taken
when designing a natural exhaust ventilation system at low temperatures. A table of the main
devices used to organize air exchange in a natural ventilation system with mechanical ventilation
elements is displayed.
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