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1. IPOBJIEMBbI
COUHUAJIBHO-9KOHOMUYECKOI'O PA3BBUTHUSA PETHOHA

VIIK 349.41

O IMTPOBJIEMAX ONPEJEJEHUS KAJACTPOBOM CTOUMOCTHU
SEMEJIBHOI'O YHACTKA

A.Il. BacbkoBa
© Bacwvkosa A.IL, 2023

Annomayusa. B cmamve npoananusuposanvl HeKOmMopwvie Npoodiembl,
B03HUKAOWjUe Npu YCMAHOGIeHUU KAOACMPOBOU CMOUMOCHU 3eMelbHO20
V4acmka, paccmMompenHa npoyeoypa UMeHeHusi OAHHOU CMOUMOCMU KAK 8
CMOPOHY YMEeHbUEeHUsl, MAK U 8 cmopoHy yeeaudenus. O0beKxmom uccied08anusl
cmanu  00wWecmeerHHvle  OMHOUIeHUs,  CKIAOblAowWuecss 8  C8i3U  C
YCMAaHOoBIeHUeM U USMEHEHUeM Kaoacmpogoli CMOUMOCMU 3eMeNbHO20 YUACIKA.

Kniueevle cnosa: xaoacmposas cmoumocms, PbIHOYHAS CIMOUMOCHb,
OYeHKa 3eMiu, OCNapusanue Kaoacmpogol CMOUMOCMU 3eMeNbHO20 YUacmKa,
3eMeNbHblU HANO02.

OuyeHb Ba)KHBIM 2JIEMEHTOM, 0€3 KOTOPOTO HEJIb3s HAYUCIISATh 3€MEJIbHBIM
HAJIOT, SIBJIIETCA KaJacTPOBasi CTOMMOCTb 3€MEJIbHOTO YYacCTKa.

KamactpoBass CTOMMOCTH — 3TO CTOWMOCTbH, MPEICTABISIONIAsi COOOU
aJTbTCPHATUBHBIN BAapUAHT PBIHOYHOM CTOMMOCTH, KOrJa HET TEXHHYECKOU
BO3MOXXHOCTH TPOBECTU OILICHKY OTIEIBHO Ka)JOT0 3€MEJIbHOI0 Yy4yacTKa U
IPUHATH BO BHUMaHUE €r0 pa3inuHble 0c00eHHOCTH [S]. B ocHOBe KamacTpoBoii
CTOMMOCTH JICKUT pa3fieiCHUE 3eMJIM Ha KaTerOpUHU U BUJ UCTIOJb30BaHus. J{Jis
ee ONpeAeNICHUs] peaau3yeTcsl ToCyJapCTBEHHAsl KaJacTpoBas OILICHKA 3€MElb.
KamactpoBasi CTOMMOCTh 3€MeNIb BBICTYIA€T OCHOBHOM Mepou, 0OyCJIOBIH-
BAIOIIEH AKOHOMUYECKYIO PE3YJIbTATUBHOCTh MCIIOJIB30BAHMS, a TAKXKE PAcXOIbl
Ha cojiep)KaHue U MPUOOpPETeHHE 3eMEJIbHBIX YUaCTKOB.

JIroOast HEABWKUMOCTh B CTpaHe, OyAb TO 3E€MEJIbHBIM Yy4acTOK WU
ar000€ TMOCTPOCHHOE Ha HEM COOpY)KEHHE, obJjiaraercs HajloroM, KOTOPBIM
MMEET 3aBUCUMOCTH OT IICHHOCTH caMoro oobekra [2].

HeobOxonumMo OTMETUTh, YTO MPUHLMUIBI YCTAHOBJICHUS HWHBEHTA-
pHU3AIMOHHON U KaJacTPOBOM CTOMMOCTH Ha CETOAHSIIHUN JI€Hb B OTAEJIbHBIX
ClydyasiX HE3HAYUTEIBHO pa3iMyaroTca. BBejaeHue HamorooOJIoKeHUs B
3aBUCUMOCTH OT KaJaCTPOBON CTOMMOCTH 3€MEJbHBIX YYaCTKOB MPUBEIO K
YBEIIMYEHUIO TIOCJICAHEN B pa3bl B CPABHEHUM C TOM, KOTOpas pacCUUTHIBAIIACH
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Ha OCHOBE MHBEHTapHU3alMOHHOIN cTouMocTH. CoriacHo PeaepaibHOMY 3aKOHY
or 03.07.2016 Ne 237-®3 (pen. ot 19.12.2022) «O rocyaapcTBEHHOM
KaJlaCTpOBOM oOIeHKe» (C W3M. W Jom., Bcryn. B cuiay c¢ 11.01.2023),
KaJacTPOBYI0 CTOMMOCTB I10 OOILEMYy IpPaBHIy OMNPEIENET COOTBETCTBYIOLIEE
(denepanbHOE TOCYAAPCTBEHHOE OIOJKETHOE YyuUpexkIeHue (TaKk Ha3bIBaeMOE
®I'BY). Ono ocymiecTBIE€T 3Ty palbOTy, MOJB3YICh «METOJIOM MacCOBOM
OLICHKI.

Tem He MeHee MpUMEHEHHE YKa3aHHOTO METOJa B HEKOTOPBIX CIydasx
IPUBOJUT K OIIMOKaM B OMNpEACTCHUH KaJacTPOBOM CTOMMOCTH, BCJIEICTBHE
YEero 3€eMIICNOJIb30BATENSAM MPUXOJUTCA OcCliapuBath ee. B cymHocTwy,
IPOUCXOUT CUTyalHsl, KOIr/la TMOCJI€ O3HAKOMJIEHHS ¢ OTYETOM KaJacTpOBOM
CTOMMOCTHU COOCTBEHHUKH, 3€MJICBIIAICIIbIIBI YACTO MPUXOMAIT K 3aKIIOUYEHHUIO O
ee 3aBblllleHUU. HekoppekTHoe ompeneraeHre KaJaacTpoBOM CTOMMOCTH Ha
MIPAKTUKE MPUBOAUT K OLYTUMBIM (DMHAHCOBBIM MOTEPSIM BIIaJIebIEB. B cBs3U
C OTUM TMOSBIISIETCS HEOOXOJIMMOCTh B OCIIApUBAHUU PE3YyJIbTATOB KaJIacTPOBOM
OLICHKH.

[Ipouienypa n3mMeHnenus (YMEHbIIICHUS) KaJaCTPOBOIM CTOMMOCTH 3aTpaTHA
110 BPEMEHU U MPEANOJaraeT CylecTBeHHbIE U3EPKKU. B Hell mperycMoTpeHo
HECKOJIbKO 3TamnoB. J[o Havana mpoueaypsl Jydlle 3apaHee y3HAaTh, UMEETCS JIU
BOOOIIIE BO3MOXXHOCTh IMOJIOKHTENBFHOTO Hcxoha. s 3Toro moHamoOuTCs
o0paTUTbCS B OLIGHOYHYIO KOMIIAHUIO W TMPEACTaBUTHh BCE HEOOXOAUMBIE
nokyMeHTHI. [lo pe3ynpTaTam OleHKH JOKYMEHTAIMH OyJeT MPUHSATO pelieHue
O COTJIACHU C OMpPEACNIEHHOW TOCYJapCTBOM KaJacTPOBOW CTOMMOCTHIO JHOO
YCTaHOBJICHO, KakuM o00pa3oMm 3agada Oyner pemieHa (mpu 3ToM OyaeT
olpezieNieH pealbHbI pa3Mep CTOUMOCTH).

PesynbraThl ompeneneHus TOCYAapCTBEHHOW KaJacTPOBOW CTOMMOCTHU
MOTYT OBITH 00>KaJIOBAHbI B Cy/I€ M B KOMUCCHUH, KOTOPasi pacCMaTpUBAET CIIOPHI
0 pe3yJibTaTax OmpeleseHus: KaaacTpoBoi croumoct. OOpaTUThCA B CyA WIH
KOMHUCCHIO IO CBOEW BOJI€ MOTYT TOJIBKO (u3nyeckue iuna. Yro Kacaercs
IOPUIMYECKUX JIUI, TO TOPSIOK OCIapuBaHUs y HUX Apyroi. Buauane onu
JIOJHKHBI O0OPATUTHCS B KOMUCCHIO, & YK€ MTOTOM — B CY/I.

WuummatopaMu  ocnapuWBaHHs BO BCEX CIy4asX BBICTYMAIOT Kak
BJIAJIEJIbLIbI, TAK U aPEHIATOPbI 3€MEJIbHBIX YYaCTKOB:

IOpundecKkie W (U3NUecCKHe JHIA, €CIM Pe3yibTaTbl ONpeaeTeHUs
KaJIaCTPOBOM CTOMMOCTH 3aTPAaruBarOT UX MpaBa U 00s13aHHOCTH;

OpraHbl TOCYJJapCTBEHHOM BJIACTH, OPraHbl MECTHOTO CaMOYTPABJICHUS B
OTHOIIEHUU OOBEKTOB HEJBUIKUMOCTH, HAXOMSIIUXCS B TOCYJapCTBEHHOW WIIH
MYHUIUIIATBbHON COOCTBEHHOCTH.

B cnoucok yka3aHHBIX HCTIIOB TakKe BHECEHBI JIMIA, BIAJCIONINE
3eMEeJIbHBIMU y4acTKaMHU Ha IpaBe MOCTOSHHOTO (O€CCpOYHOro) MoJIb30BaHUS,
Ha MpaBe MOKU3HEHHOT'0 HACJIEyEMOTO BIIAJICHUS, a TAKKE JIUIA, HE UMEIOIIHE
0opOpMJICHHBIX TIpaB Ha 3E€MEJIbHBIA YYacTOK, HO BIJIAQJICIONIME Ha TpaBe
COOCTBEHHOCTU 0OBbEKTAaMU HEABUKUMOCTH, PACIIOIOKEHHBIMUA Ha y4acTKaX.
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Ecnu oOpatuThes K IOPUAMYECKON MPaKTUKE, TO MOXKHO YBHJETb, YTO
4acTO MPOUCXOAAT PACXOXKICHUS MEXKAY KagaCTpOBOM U PBIHOYHOM
CTOMMOCTBIO (110 60 %).

CHMXEHUE KaJacTpOBOM CTOMMOCTH OCYLIECTBIISIETCS IIyTEM OCIa-
pUBaHus, T.€. Y€pPE3 MIPU3HAHUE €€ YIIOJTHOMOUYEHHBIM OPraHOM PaBHOU pa3Mepy
PBIHOYHOW CTOMMOCTH.

IIpn yBenmMUeHMM KamacTpPOBOM CTOMMOCTH 3€MEIBHOTO  y4acTKa
yBEIIMYMBACTCS W 3eMelbHbI  Hajor. [lomydaercs, YTO  HEKOTOpPHIC
3eMJICBIAACIbIBI  HAYMHAIOT  OUIyIIaTh TPYAHOCTH TIPU  COJICPNKAHUU
36MEJIBHOTO  y4YacTKa, a IOpUAUMYECKHEe JIlla W  HUHAUBUIyaIbHBIC
MPEANPUHAMATEITN 3aTPYIHSAIOTCS (DMHAHCHUPOBATH HOBBIC WHBECTHUIIMOHHBIC
MPOEKTHI.

3aBbIIEHUE KaJJaCTPOBOM CTOMMOCTH B CBSI3M C U3MEHEHUSMH PHIHOYHOU
KOHBIOHKTYpBI SIBJIIETCA OJHUM U3 (HDaKTOPOB HECOBEPIICHCTBA B CHCTEME
3eMenbHOro Hanmoroobnoxkenus. [lockonmbky Poccusi oOnagaeTr orpomMHOMR
TEPPUTOPHUEH, 3eMIId SBIAETCS BaXXHEUIIUM OOBEKTOM HAJIOT000JIOKEHUS.
3eMeNbHBIA HAJOT 3aHUMAET 3HAYUTENBHYIO 4YacTh OIO/PKETHOW CHUCTEMBI
Poccutiickoit ®eneparn. HeoO0Xo1MMo OTMETHTh, YTO B MEXaHU3ME B3UMAaHUS
CaMOT0 3€MEJIbHOI'O HaJIora UMEITCSI CBOM OCOOCHHOCTH.

ITo mamupiM PHC Poccum, B konme wurons 2022 roma (B Xoae
CTaTHCTUYECKUX MPOBEPOK) OBLJIO YCTaHOBJIEHO, yTo B mepuox c¢ 2018 mo
2022 roapl HATOTOIIATENBIIMKN COBEPIIMIN OOIBIIOE KOTUIECTBO HAPYIICHUH,
CBSI3aHHBIX C yIUIaTOM 3eMeNbHOTro Hayiora [2]. OCHOBHBIE PUYUHBL:

OIIUOKH B pacyeTe 3eMeJILHOTO HaJIOra;

HECOOTBETCTBUE OILICHKH 3€MJIM C KaJaCTPOBOM W NMPUMEHEHHE CTapbIX
3HAYEHUH MIPU pacyeTax;

HEMPAaBWIBHOE OIpPEAECICHUE TOYHOIO CpOKa BIAJACHUA 3€MIIE B
COOTBETCTBHUU C HAJOTOBBIM MIEPUOIOM;

CIIOPHBIE MOMEHTBI C ONPENEIICHHEM CTaTyca MW H3HA4YaJbHOIO
npeaHa3HaYeHus ydacTka [3].

Kak u B mobom rocynapctse, B Poccuu cymiectByroT npo0iaeMbl B cepe
HAJIOTOB, a UMEHHO B cdepe 3eMeIbHOro. IJTO OOBIUHOE SIBJIECHHE, TaK Kak
HAJIOTU SIBJISIIOTCS Ba)KHOM COCTaBIISIONIEH Jr000ro rocynapcrBa. ['paxkmane
JOJDKHBL B3aUMOJICHCTBOBATh JAPYr C JPYyroM W TIOMOTaTh TOCYAapCTBY B
PEIICHUN YTHX TIPOOIIEeM.

Ecniu  yuuThiBaTh  3HAYMMOCTh  OOBEKTHMBHOM  TOCYJAapCTBEHHOMU
KaJaCTPOBOM OLIEHKH HEJBH>KMMOCTH, BaXKHOCTh YCTAHOBJICHHS CIIPABEIJIUBOM
U SKOHOMHUYECKH OOOCHOBAHHOW CHCTEMBI HAJOTOOOJIONKEHHUS HEIBHKHMOTO
UMYIIIECTBA, TO JJIs PEIICHUS MOCTABICHHBIX MPOOJIeM HEOOXOAUMO:

pa3paboTaTh OTEYECTBEHHOE YHU(DUIIMPOBAHHOE MPOrpaMMHOE obecrieye-
HHE, KOTOPOE IO3BOJIUT OCYIIECTBIATH COOp, 0OpabOTKy, CHCTEMaTH3AIlUIO,
HakoIyieHue wuHpopManuu 00 OOBEeKTaX HEABUKUMOCTH U  OINPEICNSThH
Ka/IaCTPOBYIO CTOMMOCT;



COKpAaTUTh CPOK MOJTrOTOBKU opraHamu Pocpeectpa mepedHeil 00BbEKTOB
HEJBWKMMOCTH, IOJIEKALIUX TOCYJAPCTBEHHON KaJaCTPOBOM OLICHKE;

YCTaHOBUTh €IUHBIA TOPSAAOK OmpeesieHuss BUAAa (AKTUYECKOrO
UCIIOJIb30BaHUs O0BEKTA HEIBUKUMOCTH;

CO3/1aTh YCJIOBHUS JIJIsl ONIEPATUBHOIO UCIPABIICHUS OIIMOOK, BBISIBJICHHbBIX
B ENIMHOM rocy1apcTBEHHOM PEECTPE HEABUKUMOCTH.
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Abstract. The article analyzes some problems of establishing the
cadastral value of a land plot, the procedure for changing this value both
downward and upward. The object of the study is the social relations that
develop in connection with the establishment and change of the cadastral value
of the land plot.
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B.B. Kapuesa, B.B. Bepanxanosa
© Kapuesa B.B., Bepouxanoea B.B., 2023
Annomayun. B cmamve npusedenvl meopemuueckue acnekmsl U3y4eHus
UHBECMUYUOHHOU NPUBTIEKAMENbHOCMU Heodsudxcumo2o umyuecmea. llpoana-

JUSUPOBAHbL npeumyuiecmedad UHEECMUPOBAHUA 6 Heosuxcumocms. Buissenennt
HeKomopble np06]l€]1/lbl, 603HUKAOWUEe npu uUHeeCMuUpoearnuu, a makKodHce
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npeonodcer psao peutenutl O CMAOUTbHOCMU He MOAbKO GILOJNCEHUU, HO U
PBIHKA HEOBUICUMOCHIU.

Knioueevle cnoea: pviHOK HeOBUNCUMOCMU, UHBECMUPOBAHUE, CHPOC,
npeonoxcerue, 00xXoo.

PBIHOK ~ HENBW)KMMOCTH,  BBICTyNas  BAXHEHIIMM  WHCTPYMEHTOM
WHBECTHPOBAHUSA, HUMeeT cBou ocobeHHocTH. OH sBIsgercs Hamboee
SKOHOMHUYECKHA TPUBJICKATCILHON W BBITOAHOW 00JacThiO BioXeHWUH [1].
YYacTHUKA pBhIHKA TMOHUMAIOT HAJASKHOCTh BJIOKEHHUA (UHAHCOB B
HEJBMKUMOCTh, MTO3TOMY BCE 0oJiee aKTyaJIbHBIM CTAaHOBHUTCS aHAIW3 PHIHKA
HEJBMKUMOCTH C TOYKH 3PEHUS WHBECTUIIMOHHON MTPUBJICKATEILHOCTH.

UtoOsl HM3HAYANBHO YCTAHOBUTH, Kakoil 3((PEeKTUBHOCTHIO OyneT
obnazaTh oOmpeaesieHHas WHBECTUIIMS, HYKHO pPAacCUMTaTh WHBECTUIIMOHHBIM
npoekT. Takoil TpoeKT OOOCHOBBIBAET CPOKH OKYIA€MOCTH BIIOKEHUH, HUX
0o0beM, skoHOMHYECKYI0 3 dexTuBHOCTh. HenBmkumocTh Oblla U OCTaeTCs
CICPKMBAIOIIMM 3BEHOM OOCCIICHMBAHUS JICHEXKHBIX CPEACTB M KpailHe
BBITO/IHA B TUTAHE CHIDKEHUS PUCKOB MHBECTUPOBAHMS.

HenpeprIBHBIN POCT ¥ pa3BUTHE — BOT OCHOBHBIC XapaKTEPUCTUKH PHIHKA
HEJIBMKUMOCTH. DTO CBSI3aHO C TE€M, YTO 3€MJIA HEMPEPHIBHO JOPOXKACT, a €
HEOT/ICTUMBIC YIYYIICHUS OCCIPECTAaHHO HM3MEHSIOTCS, TEPenpodUIupyroTcs,
PEKOHCTPYHUPYIOTCA. Kpome 3TOro, MOCTOSHHO CTPOSITCS HOBBIE 37aHUS M
COOPY’KCHHSI.

CTtouT OTMETHTh, UTO BJIOXKEHHUA CPEACTB B  OTCYCCTBECHHYIO
HEJIBUKUMOCTh OYEHb CHJIBHO BJIMSIIOT Ha OOUIUMH YPOBEHb 3KOHOMHYECKOTO
pa3BUTHS, OCOOCHHO B HBIHEIIHUX YycnoBusix. llocnme ananmza mHdopmaruwy,
JIOCTYITHOM B OTKPBITHIX HMCTOYHHKAX, a TaKkKe H3YYCHHs] TEOPETUYECKUX
MaTepHaJIoB MO TEME MOHO CJIeJIaTh BBIBOJI, YTO MHBECTUpPOBaHUE B PD nmeer
psAl 0COOCHHOCTEH (MPEUMYIIECTB):

1) uHBeCTOp MOJIy4aeT MpaBa Ha HEABUKUMOCTh B MOMEHT MTPUOOPETEHUS
caMO#l HEIBM)KMMOCTH, HO MHOTHE OOBEKTHI, B KOTOPHIE MOXHO BIIOKHUTH CBOH
WHBECTHIINH, HE BJIEKYT 32 COOOM MpaBa COOCTBEHHOCTH;

2) UHBECTHIIMHM B HEIBM)KMMOCTH CITOCOOHBI /1aBaTh OOJIBIIYIO OTAAYy CO
BpEMEHEM, TT03TOMY MOKHO TOBOPHUTH O TIEPCIIEKTUBHOCTH BIIOKCHHI;

3) BIOXCHHBIC B HEIBIDKMMOCTD CPEACTBA COXPaHSIOTCS O0siee HaIeKHO:
OHM HE MTOABEPTAOTCSI UHPIAINN, UX HEITb3sI IOXUTUTH WK ITOTEPSITh;

4) NUKBUIHOCTh WHBECTHUIIMH B HEJIBWKMMOCTh B HaIlled CTpaHe IOo-
MPEXKHEMY BBICOKAs, TaK KaK CIPOC Ha OOBEKTHl HEIBMXKUMOCTU TOJTHOCTHIO HE
yIOBIIETBOPECH;

5) npu  (QUHAHCUPOBAHMM ONEPANMM € HEABMKHUMOCTBIO YacTo
MPUBJICKAIOTCS CPEJICTBA HACEJICHMs, KOTOpOe SBIsieTCs OoJiee TIUIaTexe-
CIIOCOOHBIM, €CJIM CPABHUBATH C TOCYJAPCTBOM WUJIU TIPEANPUATUIMU;

6) WHBECTHUPOBAHHWE B HEABM)XHUMOCTh CIIOCOOCTBYET TOBBILIICHUIO
0J1Iar0COCTOSTHUSL CPEJTHETO Kilacca CTPaHbl,
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7) WHBECTOPHI MOTYT OBITh 3aMHTEPECOBAHBI HE TOJBKO B MOIYYEHHUH
0X0Aa OT BIJIOXKEHUH, HO U B KOMGMOPTHBIX YCIOBUAX MPOKUBAHUS,
IPECTUKHOCTU OOBEKTA U T.A.

[Ipu paccMOTpeHUM TEMbI UCCIIETOBAHMS BBISIBICHA O/IHA U3 MPOOJIEMHBIX
TOYEK WHBECTUPOBAHUS HA PBIHKE HEIBIXKUMOCTH — PEKOHCTPYKIIHS
obmexutuii. C TOYKM 3peHUs 3aUHTEPECOBAHHOCTH MOXKHO YCIIOBHO Pa3/ICIUTh
CTOPOHBI Ha JIB€ OOJBIIINE TPYIIIHL:

1) uuBecToOpHI;

2) rpakJaHe, IPOKUBAIOIINE B OOIIECKUTHAX.

WuTepec A MHBECTOPOB MPEACTABISIOT OOBEKTHI, PACIIONIOKECHHBIE B
palioHax ¢ 0OoJjiee KOPOTKHMM CPOKOM OKYMaeMOCTH BIIOKCHUU (Hampumep, B
UCTOPUYECKOM U TYPUCTUUYECKOM LIEHTPAX). PEKOHCTPYKIMS 31aHUI T0JOOHOTO
IUIaHA HE TOJIBKO OKyIlaéMa, HO ¥ MPUHOCUT JOCTOMHYIO MPUObUIL HHBECTOPY. B
JPYTroM cilydyae OOBbEKThl MOTYT HAXOAUTHCSI B IPOM30HE WJIM Ha OKpauHe. JTU
(aKkTOpbl CHUKAIOT PHIHOYHYIO CTOMMOCTb TaKOI'O >KMJIbS, UTO, KaK CJIEJCTBUE,
HEBBITOJIHO JIJIs1 MHBECTUPOBAHMSI, HO HEOOXOAUMO MPOKUBAIOIINM.

Ecnu uHBecTOp Bce ke 3aMHTEPECOBaH B OOBEKTE, MOABIIAETCS Mpoldaema
pacceneHusi JIOJIeH, TMPOXMBAOIIMX B JOME, KOTOPBIA HEOOXOAMMO
PEKOHCTPYHPOBaTh. B HEKOTOPHIX Cy4asx MOATOTOBKA U peau3alvs MPOeKTa
yOBITOYHA, TaK KaK ATAIbl PEKOHCTPYKIIUHU, a TAKKE MOUCK MOIXOSIIECTO Kb
KpaitHe noporu. [Ipeqnaraercs cnenyromiee peieHue:

1) pa3paboTka Ha 3aKOHOJATEIILHOM YpPOBHE TMOPSIAKA PACCEICHUS U
MIPEIOCTABICHUS JIIOJIIM aIbTEePHATUBHOTO KIS,

2)  dYacTW4Has KOMIIEHCAllUsl pPAacXOJ0B IEPECETCHIIEB U3 PEKOH-
CTPYUPYEMBIX OOBEKTOB 3a CUET OIOJIKETHBIX CPENICTB.

HHuBecTopaM B MEepBYIO OUepeb BaxkHa CBOOOAHAS 3€MIIS, T.€. 3€MEJIbHBIC
YUYaCTKH, IOATOMY €I1I€ OJUH BBIXOJ U3 MOJIOKEHUS 3aKIII0YAETCsl B HAaJICTPOiiKe
staxkel. EcTh W MHUHYCH: OyMmMa)kHasi BOJIOKHUTA, COINPOTHUBIICHHE TpaxiaH,
NepBOHAYaJIbHbIE 3aTPaThl HA PEMOHT BCETo oMa [2].

Tema WHBECTHpPOBaHUS B  POCCHUICKYIO HEABIKUMOCTH  ITHUPOKO
obcyxmaercs. Tak, B 2018 r. B cetn IHTepHET ObLIO0 OGUITHATEHO OITyOIUKOBAHO
UHTEPBBIO C PA3IUYHBIMU POCCUICKUMHE CIEIMATINCTaMu B chepe HEBUKHUMOTO
umyImiecTBa. Ha 0CHOBE X OTBETOB MOYKHO C/IE€JIaTh BBIBOIBL:

a) IS WHBECTUPOBAHUS B HEIBIKUMOCTb HEOOXOAWMO BHIOpaTh
MIPUBJIEKATEIILHOE MECTOIOJIOKECHHUE;

0) TpeOyeTcs y4yecTb CHUTyallMl0 Ha pbIHKE 10 JaHHOMY BHIY
HEABM>KUMOCTH (ITPOBECTU aHAJIU3 KOHKYPEHTOB);

B) cueayeT moaoOpare HamOonee dS(PPexkTUBHBIE MaTepuanbl IS
CTPOUTEINIbCTBA;

)  HEOOXOAMMO YCTAaHOBUTh TpeOOBaHMS K Oyaylmemy OOBEKTY
MHBECTUPOBAHUSI.

Kpome BbllIeHa3BaHHOTO, HYHO ONPEICIIUTHCS C SKOHOMHUEH CPEICTB U
OyAylmMMHU MOKyINaTelsiMu. VHBeCTUpOBaTh CpeACTBa Jydille B HEOOJBIIYIO

13



HEJBWKMMOCTh C XOPOLIMM BHUIOM M pPacHojioKeHHEM. [Ipu 3TOoM sKCrepTsl
HEOJHO3HAYHO OTHOCSTCA K BIIOKEHUSM B DJIUTHYKO HEIBHXKHUMOCTb. OHa
3aBUCHMa OT KpU3HCA, IMOATOMY JIyYIlle BIIOXKHTHCS B DKOHOM- WM KOMGOPT-
kiacc. [Ipy ciioxuBLIEHCS CUTyallUH, CBSI3AHHOW C HETaTUBHBIM OTHOIICHHEM
aMEpUKaHCKUX MapTHEPOB K Poccuu, sKCHepThl COBETYIOT WMHBECTHPOBATH B
OOBEKThl ~ HEIBW)XMMOCTH,  pACIOJIOKEHHbIE HA  Hallled  TEPPUTOPHUHU.
MHBeCTUITMOHHAS TTPUBJIEKATEILHOCTh 0OBEKTOB HEIBMXKMMOCTH B Poccuu — 310
OTPOMHBIA PA3BUBAIOLIMNCS PBIHOK, YTO OYE€Hb BAXHO I POCCHMCKOU
SKOHOMHYECKON CTAOMJIBHOCTH B TIEPHUOJ HEMPEKPAMAIONINXCS CAHKIIUNA CO
CTOPOHBI 3anaJHbIX cTpaH [3]. K TomMy e Moay4duTh A0X0/A OT HEABMKUMOCTH B
TaHHOU c(hepe MOTYT HE TOJIBKO KPYITHBIE OPTaHU3AIMH, HO U TTPOCThIC TPAKIAHE.
bnarogaps sTomy yBenuumBaeTcs OJaroCOCTOSIHUE HACEJICHUS HAIlled CTpaHbl.
Takum o0Opa3oMm, pa3BUTHIO YKa3aHHOTO CEKTOpa HEOOXOIUMO YIETUTh 0co00e
BHHMAaHUE, MIOCKOJIbKY OH SIBJISIETCS JOBOJIBHO MEPCIIEKTUBHBIM.

JIist mpuHATAA penieHuss 00 WHBECTUPOBAHUU HEOOXOJIUMO YYECTh
BIUSIHUE Pa3IUYHBIX (DAaKTOPOB HA WHBECTULMOHHYIO MPHUBJICKATEIHLHOCTD
KOHKpeTHOTO o0ObekTa. HccnemoBanueM dTux (PaKTOpoB 3aHUMAIUCh |
3aHUMAIOTCSL  CETOJHA MHOTHE  CHCIUATUCThI-IPakTUKu. Cpeaum  Takux
skoHomMucToB JIx. ®puaman u H. Opaysii, koTopble B cBoei padoTe «AHAIINU3 U
OIICHKA MPUHOCSIIECH TOXO0Jl HEIBIKHMOCTH» BBIJICIUIN OCHOBHBIC (DAKTOPHI,
UCIIOJb3YyEeMble MHOTMMHU JKCHEPTaMU MPU aHAIM3E MPUBJICKATEIbHOCTH
WHBECTHPOBAHUS B OMNpPEACICHHBI OOBEKT HEIBWKUMOCTU. [lomoOHBIMHE
(dakropamu sSBISAOTCS [2]:

1. MecronosioxKeHUE HEIBHKUMOCTU. [IpecTHKHOCTh MECTOMOJIOKEHUS
3aBUCHUT OT SKOHOMHYECKON Cpejlbl (€CITU HAa COCEIIHIOI HEJBUKUMOCTH OYIEeT
BBICOKAs IIeHa, TO W IIeHa TUIAHUPYEMOTo OO0BEeKTa OYIEeT COOTBETCTBYIOIIECH).
Takum 00pa3om, HOBBIH OOBEKT TOXKE POPMUPYET ITY CPEIy.

2. COOTBETCTBHE CTaHJIApTaM DPBIHKA. XapaKTEPUCTHUKUA HEIBHKHUMOCTH
(apxuTekTypa, KOMMYHHUKallUM W YyAOOCTBA) JIOJDKHBI OTBEYATh PBHIHOYHBIM
MOTPEOHOCTSIM, OKHIAHUSIM PhIHKA.

3. Ananu3s cmpoca u mnpejuiokenus. Ha peiHKe HEIBUKUMOCTH JOJKEH
OBITh ONpENCNICHHBIM OanaHc, YTOObl HMHBECTHUPOBAHHUS B OIPEACICHHYIO
HEJIBXKMMOCTh HE ObUTA YOBITOUHBIMU.

4. KonkypeHuus. YBeIuYeHUE MPUOBLUIA, CBSI3aHHOU C OMpPEACTICHHBIM
BUJIOM HEJABMKUMOCTH, AKTUBU3HUPYET JIESITEIBHOCTh KOHKYpeHTOB. 13-3a 3TOT0O
pacTeT MpeyIoKEHNUE TAHHOTO BUAA HEJIBUKMMOCTU HA PBIHKE U JAIbHEHIINN
JIOXOJT CHUMKAETCS.

5. OxwupmaeMblii 10Xx0A. DTO THaBHBIA (DaKTOp MPHUBJICKATEIBHOCTH
WHBECTUPOBAHUS B HEJBUKMMOCTh, OCHOBHON CTUMYJ JJII MHBECTOPA, TaK KakK
HEJIbIO SIBJISIETCS MOJy4YeHHUe MpUObUIM, BHITOA. B maHHBIA (QakTop BXOAUT H
TaKoe TOHSTHE, KaK PUCK (T.e. BEPOSITHOCTb TOTO, YTO Yy MHBECTOpa HE OyAeT
0XXHaeMOM TPUOBLIN).
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KoneuHo, 3T0 nanexo He MOJIHBIM CHUCOK (PaKTOPOB, UTPAIOIINUX BaXKHYIO
pOJib B MPHUHATHM PELICHUH HWHBECTOPOM, OJIHAKO OH SBJIETCS OCHOBHBIM.
AHanu3 naxe 3Tux QakToOpoB 3aliMET MHOTO BPEMEHH, K TOMY K€ HET TOYHBIX
3HAUEHUN s aHaluM3a KaXJAo0ro M3 HHUX, 4TOOBl MO MTOTY MOKHO OBbLIO
YBEPEHHO CKa3aTh, HY’KHO JI1 MHBECTUPOBATh B JAHHBIN MPOEKT HEJBUKUMOCTHU
WJIH K€ CTOUT BBIOPATH APYroil BapHUaHT.

Takum o00pa3om, TraBHas TmpoOIeMa OICHKA MPHUBIEKATEILHOCTH
WHBECTUPOBAHUS B HEIBIPKUMOCTD 3aKII0YAETCS B TOM, YTO HET YETKUX TPAHUIL
IpU TPOTHO3HPOBAHUHM YCIeXa IMPOEKTa, HWMEIOTCS OOJbINe PHUCKH IS
uHBecTopa. CyIlIecTByIOlME 10 aHAJOTHM C pBIHKAMU JPYTHX CTpaH
KO3 GUITUEHTHI, IO KOTOPHIM MPOTHO3UPYIOTCS JaNbHEUIINE Pe3yIbTaThl, HE
JAt0T UCUEPIBIBAOLIEH KaPTHUHBI.

ObocTpsier yKa3aHHyK MpoOJieMy TO, YTO POCCHUICKUI pPBIHOK
HEJBI)KUMOCTH Pa3BUBACTCs, PACTET MHTEPEC HHBECTOPOB K BHYTPEHHUM
0o0BbEKTaM HHBECTUPOBAaHUA. VIHBeCTHMpoBaHHME B HEJIBUKUMOCTb BHYTPH
CTpaHbl — MOITHBIN phIUar pa3BUTHUS SKOHOMUKH.

Ha cerognsmHuii 1eHp CyIEeCTBYET OOJIBIIOE KOJUYECTBO JTUTEPATYPHBIX
HUCTOYHHUKOB (C MHOXECTBOM (hOPMYJI, TOHATHH U T.J.), B KOTOPBIX pa3oupaeTcs
BONPOC O TOM, KaK OIICHUTb OOBEKT JJIsi MHBecTHpoBaHHs. [Ipum 3TOM, Kak
TOBOPHJIOCH paHee, Oobiasi A0S HHBECTOPOB — OOBIUHBIE rpakaaHe. MoXHO
NPEJCTaBUTh TAaKyl CHUTYallMi0: 4YEeJIOBEK HMEET CpEACTBA, IKENaeT UuX
WHBECTUPOBATh B HEJIBUKUMOCTh, HO HE 3HAET, KAKOW MPOEKT JydIlle BHIOPATH.
JlJis mpUHATHUS PEIIeHUsT OH M3YyYaeT JIMTEPaTypy, B KOTOPOil O0ibIIoi 00beM
uHpOpMaIMKU JJI1 HErO HENOHATEH. B pe3ynbraTe 4enoBeK HE MOKET BbIOpaTh
IPOEKT U OCTAETCA HECOCTOSABIIMMCS HHBECTOPOM. TyT mosBIIA€TCS Ciaeayromas
npobiieMa — CI0XKHOCTh aHAJIU3a MPU MPUHATUU PELICHHUS.

Taxum o0pa3om, Ha MpUMEPE BHIIIEOMUCAHHBIX TPOOIEM MOXKHO YBUIETD,
YTO PHIHOK HEABMXKUMOCTH TEPSIET BO3MOXKHOCTh IMOJIYYUTh MHBECTUIMH. JTO
3aTOPMaKMBaeT €ro pasBuTue. UTOOBl pemuTh JaHHBIA BONPOC, CIEAYyET
pPacCMOTPETh TMPEUIOKEHUE O pa3pabOTKE €IUHOM CHUCTEMBI ISl aHaIHM3a
MIPOEKTA.

[TepBoit 0COOCHHOCTBIO CHUCTEMBI SBISICTCS MaKCHUMallbHas OJIM30CTh B
IPOTHO3UPOBAHUH K OYIAYIIUM pealusiM, T.€. CUCTeMa JOKHA OXBAThIBATh KaK
MOKHO Oombiie (aKTOpOB, Ha OCHOBE KOTOPBHIX OyAyT MPUHUMATH PEIICHUS
WHBECTOPHI C PAa3HBIM YPOBHEM JOXOJI0B. AHAJIHN3 JOJDKEH MOKAa3bIBaTh YETKYIO
KapTUHY JJI yMEHBIICHUS OYyIIUX PUCKOB ¥ ONITUMU3AIIUN TTPUOBLUTH.

Bropast 0coOeHHOCTh CHCTEMBI — SICHOCTh IOKa3zaTeled M aHaiu3a IS
YyeJoBeKa CO CpPeJHUM YpPOBHEM oOpa3oBanus. Cuctema A0JkHA ObITh HE
TOJIbKO MAaKCUMaJIbHO IIOJIHOM, HO MW MakcuMmaibHO TmpocToil. Taxkas
OCOOCHHOCTh BaKHA JUJIs OOBIYHOTO HACEJCHUS, BIIAJCIOUIET0 CBOOOJHBIMU
pecypcamu JiIsl HHBECTUPOBAHHUSL.

PaccMotpenue m000ro mpoekra HEABMXKMMOCTH B LENSIX JaJIbHEHIIEro
€ro MHBECTUPOBAHUS TPEOYET BCECTOPOHHETO aHAIM3a U OLEHKU JJISl IPUHATHS
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BCPHOI'O PpCHICHUA. HpaBI/IJ'IBHO IIPpUHATOC PCHICHHUC CO31acT 60HBHIYIO
BCPOATHOCTL IIOJIYUCHHA OKHUIACMOI'O O0X04d, 4YTO M ABJIACTCA rJIaBHOM
HCJIbIO HWHBCCTHUPOBAHMUA. HCO6XOIII/IMO YACIUTb PBIHKY HCIABHKHUMOCTHU
JOJDKHOC BHHMAaHUHC, 0COOCHHO HUMCIOIINMCH HpO6JI€MaM. [ToBrIlIEHUE
IIPUBJICKATCIbHOCTH 00BEKTOB HCABMKHUMOCTH IIO3BOJIUT 3aHMHTCPCCOBATDH
HOBBIX HHBCCTOPOB.
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Annomayun. B cmamve Ha ocHoge OaHHbIX UHMEPHem-cepsuca « Aeumoy
NPOBEOeH aHANIU3 PLIHKA HCUNOU Heodsudcumocmu 2opooa Teepu 6 I keapmane
2023 200a. Hccnedosana coyuanbHO-3KOHOMUYECKAs CUmMyayusi 8 Cmpawe,
BAUAIOWASL HA PLIHOK Hedgudxcumocmu. llo umerowumcs OAHHbIM UHMEPHEm-
cepguca «Aeumoy nocmpoenvl OUAzpPaAMMbvl, XapaKmepuyiowjue coCmosHue
PbIHKA Hedguxcumocmu 2opooa Teepu.

Kniouegvie cnoea: puvinok Heosudcumocmu, HO80CMPOUKA, Keapmupa,
YeHa KeaopamHo20 Mempa, cnpoc, npeonodxcetue, Teepu.

['eononuTHyeckas cUTyalusi B MUpE TOBIUsIA Ha BCe CQepbl KU3HU
monen. Cnoxsbld BO Bcex cwmblicmax 2022 rox oOTpaswicss M Ha pBIHKE
HEJBMKUMOCTH. B Hauane BeCHbl LIEHBl Ha JKUJIbE U €ro apeHjly pe3Ko
BBIPOCIIA. DTO MOXKHO YBUJETh Ha rpaduke (puc. 1), cocraBaeHHOM 1uppOBOI
atgopmoit Restate [1].

CroumocTs, pyo. 1
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Puc. 1. lunamMuka u3MeHeHHs HeHbl 1 M? KBapTHD
B HOBOCTPOMKAaX U BO BTOPUYHOM CETMEHTE KUJIOM HEeBUKUMOCTH 3a 2022 rox;:
1 — KBapTUPBI B HOBOCTPOUKAX U KHUJIBIX KOMIUICKCAX;
2 — kBapTUPHI (BTOPUYHBINA PHIHOK)

[Tocne Havana crnenuabHOM BOCHHOM OIEpallid W BBEJICHUS CAHKIUN
3amaJHbIMU CTPAHAMHU TBEPUYAHE CTAJIM 33JlyMbIBAThCS O TOM, KaK COXPaHUTh
HaKOIUICHHBIE cpencTBa. Hanbonee HaeKHBIM CPEACTBOM, IO 00IIeMY MHEHUIO,
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ABJIETCS HEABKMMOCTE. B pesynbrare cpeauss 1ieHa 1 M? KHiIbst pE3KO MOIIa
BBepx U K KoHIty | kBaptana 2022 roga nocturia 102 teicsia pyoseit. B Tsepu,
HalpuMep, OJJTHOKOMHAaTHasl KBapTHPA IUIOMIAIbIO 30 m?
o0xoauiack MoKynaTento 6ojiee yem B 3 MWLIHOHa pyosien. [Iyist cpaBHEHUS —
yaenbHas eHa 1 m? B Hayase 2021 rozga cocrapisiia okojo 60 Teicsy pyOieii. B
Ipyrux Toponax TBepckol o0JacTH CKadok Takke Habmomaics ¢ 30 Teicsd
pyOaeii 3a 1 m? 1o 60 [4].

«Poct crommocTu xunbs B TBepu B I kBaptane 2022 roga ObLI1 OTHUM U3
caMbIX BeICOKHX B Poccun. TBephb BO Beex rpadukax u Tadbimiax Gpurypuponaja
Kak Jiujaep no (GOpMUPOBAHMIO IIEH HA HEJBMKMMOCTb M HAa MEPBUYHOM, U Ha
BTOPUYHOM pBIHKax. IIpu 3TOM CHpOCOM TOJNB30BAIUCH B OCHOBHOM
OJIHOKOMHATHBIE KBapTUPb», — FOBOPUT JIOIEHT Kadeapbl TrocydapCTBEHHOTO
ynpasieHnust TBI'Y, kaHAMAAT S3KOHOMUYECKUX HAYK, OLUEHIIUK HEJBHKHUMOCTH
Hapexna [MTunumuyxk [2].

AHanu3upysi JaHHbIE UHTEPHET-CEPBUCA «ABUTO», MOXKHO COTJIACUTHCS
co cnenyromeit gpazoit H. [Munumuyk: «Ha BTOpUYHOM pBIHKE MO-TIPEKHEMY
MOJIB3YIOTCS CIIPOCOM "OJHYIIKU'", HO BEKTOP CIIBUTAETCS B CTOPOHY ' NBYIIEK",
YTO MOKHO OOBACHHTH TOCHOJJIEPKKON ceMel ¢ IBYyMs U 0ojiee TEeTbMU».
Celiuac JIByXKOMHATHbBIE KBapTHUpPbl cOCTaBIAIOT okojJo 40 % ot oOuero
KOJIM4ecTBa OOBSABICHUN, [Jajee MO KOJMYECTBY MPEUIOKEHUH HUIYyT
OJTHOKOMHATHBIE KBapTUPHI — 0K0JI0 30 % OT 00IIero Koau4ecTBa OObSIBICHUH,
pa3MenieHHbIX Ha «ABUTO» (puc. 2, 3) [3].

HoBocTpol
32%

BTopuuHoe
Xunoe
68 %

Puc. 2. CooTHOI1IEHHE 0O0BABIEHUI
0 MPOoJIaXke MIEPBUYHOIO0 M BTOPUYHOTO KIS B Topojie TBepu
10 COCTOSIHUIO Ha stHBapb 2023 rona
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Puc. 3. CooTHomieHne o0bsABICHUHN O MPOIAKE PA3TUYHOTO TUIIA KBAPTHUP
BTOPUYHOTO PHIHKA XKWJIbs B roposie TBepu no cocTosiHuio Ha ssHBapb 2023 roga

CpaBHUBasi MOJTY4YEHHBIE JAHHBIE C JIAHHBIMU PBIHKA HEIBMXKHUMOCTU B
mapte 2021 rosma, MOXKHO 3aMETUTh POCT MPEAJIOKEHHSI BTOPUYHOTO KWJIbsSI HA
1 %. OObBsiBIEHUS O MpPOJAXKe JIBYXKOMHATHBIX KBApPTHP MO-MIPEKHEMY
NOMYJISIpHEI [4].

[Mudposas mmardopma Restate mpencraBuna rpaduk AUHAMUKHA IIEH Ha
WHIUBUTyalIbHBIE JOMa/madn/KoTTexu (puc. 4) [1].

CrouMocTs, pyo0.
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Hara
Puc. 4. Jlunamuka u3MEHEHUSI CTOUMOCTH

WHIUBUTyJIbHBIX TOMOB/Iad/KoTTekel B 2022 roay

MoxxHO OoTMETUTH (CM. pHUC. 4), 4TO NHHAMHKA CTOMMOCTH YKa3aHHBIX
BUJIOB HEJIBIJKUMOCTH OblLIa 0Oo0Jiee «CHOKOWHOW» (Ha rpaduke HET Pe3KuX
nepenaaoB). Bo3aMokHO, 3TO CBSI3aHO C TEM, YTO MOBCEMECTHBIE OTpaHUYCHUS,
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YCTaHOBJICHHBIE HM3-3a PACHpPOCTpPAaHEHHUs] HOBOM KOPOHABUPYCHOW HH(DEKIUH,
ObUIM CHATHI, CJIEJA0BATENbHO, CTAOWIM3UPOBAIUCH CIPOC U MPEITIOKECHHE.
Ortoro He npoucxoauio B 2021 roay. Toraa cipoc Ha 3aropoJHOE KUIbE BBIPOC
noutu Ha 50 % [4].

Ceituac 00BABICHHS O MPOJIAXKE JJOMOB, KOTTEIXKEH, 1a4 3aHUMAIOT OKOJIO
20 % ot Bceld Macchl. IIponeHTHOE COOTHOILIEHHE IO THUIAM IPEAI0KEHHM
JIOMOB TIPEJICTaBJICHO Ha puc. 5 [3].
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Puc. 5. CootHomieHne 00BsABIACHUM O MPOJAXKE pPa3INYHbIX TUIIOB JTOMOB
B ropozie TBepu 1o coctossHuto Ha sstHBapb 2023 roxa

Ha ocnoBe gumarpammbl (cM. pucC. 5) MOXHO OTMETHUThH TMOBBIIICHHOE
MIPEIIOKEHHE TOMOB/ a4, COOTHOITIICHUE TAYHXAyCOB U KOTTEKEH paBHO.

Takum 00pa3oM, PHIHOK KHJIOW HEIBIKUMOCTH TMPETEPIEN TII0O0ATbHBIS
n3MeHeHnus B Havaine 2022 rojga B CBSI3M C TEOINOJUTHYECKOW CUTyalHEd B
ctpane W B mupe. Ilociae pe3koro pocrta PHIHOK KWJIbS SKJIET CIHaja, 4To
MOCTENIEHHO W MPOUCXOAUT B Hactosiiee BpeMs. [IpemnoxeHne 3HAYUTEIBHO
MPEBBIIIAET CIPOC IO Pa3HOro poja npudyuHaMm. JJIsS [OTEHUHATBLHOIO
MOKyIaTeNns JaHHas curyanus OjarompusaTHa. OHa Ha3BIBACTCA «PBIHOK
nokynaress. {1 moTeHIMaabHOT O MPOoJIaBlia cervac He caMoe y1aqyHOE BpeMs.

bubanorpadguyeckuii CIucoK
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ANALYSIS OF THE RESIDENTIAL REAL ESTATE MARKET
OF THE CITY OF TVER (1ST QUARTER OF 2023)

Pavlova P.O., Kartseva V.V.

Abstract. In the article, based on data from the Avito Internet service, an
analysis of the residential real estate market of the city of Tver in the Ist quarter
of 2023 was carried out. The socio-economic situation in the country affecting
the real estate market is investigated. Based on the data of the Avito Internet
service, diagrams characterizing the state of the Tver real estate market have
been compiled.

Keywords: real estate market, new building, apartment, price per square
meter, demand, supply, Tver.
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HPOBJIEMbI YIIPABJIEHUSA
IKOHOMUWYECKUMMU PE3YJIIBTATAMU
JAEATEJBHOCTU ITPEATIPUATUSA

II.LA. PazunbkoB, O.I1. PasunbkoBa, H.A. Konderknna

© Pa3unsvkoe I1.U., Pazunvkosa O.11.,
Kongpemkuna H.A., 2023

Annomayus. B cmamve npoamanusuposanvi OCHOBHbIE NPOOIEMbl
VNPasieHUs. IKOHOMUUECKUMU Pe3yTbmamamu  0essmelbHOCMU U  NPUeeoeHbl
NPUYUHBL  BO3HUKHOBEHUS OAHHbIX npobaem. Paccmompena npubviiv Kax
OCHOBHOU — NOKA3ameilb  IKOHOMUYECKUX  pe3ylbmamos  OesmelbHOCmU
npeonpusmusi U NpeoyloNHCeHbl CNOCOObL ee YBelUUeHUs 8 PAMKAX YKA3AHHbIX
MEXaHusMos8.  NnoevluieHue 00vemMa HpouzBooCcmea, o0dvema  npooaddc,
VMeHbUleHUe 3ampam, Ousepcupurkayus npou3o00Ccmad.

Knwouesvie cnosa: skonomuueckuli pesyibmam, npubblib, YAPAGIeHUE
npubdBLILIO, NPOOIEeMbl YNPABIeHUS NPUOBLILIO.

JIyist opraHu3anuii ¢ pa3HbIMU OPraHU3alMOHHO-TIPABOBBEIMU (popMaMu B
YCIOBUSIX PBIHOYHOM DJKOHOMHKH CYIIECTBYET MOJelb (OPMHUPOBAHUS M
UCIIOJb30BaHUS JKOHOMUYECKUX PE3YyJbTAaTOB, KOTOpass JIEKUT B OCHOBE
COOTBETCTBYIOIIETO aHalu3a. Tak, ONpeeleHUue COCTOSHUS 3KOHOMHYECKOTrO
pe3yibTaTa NpeaupusaTHs, U3yYeHHE €ro BUAOB, CO3JaHuE MpoLecca aHaIu3a 1
OTIpe/IeTICHUE 3a7ad, BBISBICHHE (HAKTOPOB, BIHSIONIMX HA SKOHOMHYECKHE
pe3yJbTaThl NPEANPUITHH, 3aHUMAIOT OCHOBHOE MECTO B HAy4YHBIX paboTax, B
KOTOPBIX HCCIEIYIOTCS METOJbl KOMIUIEKCHOIO SKOHOMHUYECKOTO aHajau3a
XO3IMCTBEHHOMU JIEATEIbHOCTH OpraHu3alliu, TPOTHO3UPOBAHUS PE3YIHTATOB.

Urenne (UHAHCOBOM OTYETHOCTH, HM3YyUYECHHE AOCOJIIOTHBIX 3HAYCHMIH,
MIPE/ICTABIICHHBIX B OTYETe O (DMHAHCOBBIX PE3yJbTaTaX, COCTABIISIIOT OCHOBY
aHaJIM3a SKOHOMUYECKHUX PE3YJIbTATOB JICSITEIbHOCTH OpraHU3allUu.

KoHEUHBIM MOJIOKUTEIBHBIM HSKOHOMHUYECKUM PE3YyJbTaTOM  XO3SH-
CTBEHHOM ¥ (PUHAHCOBOM [EATETBLHOCTH CYOBEKTa SIBISETCA MPUOBLIb.
PoikynoBa B.JI. cumraer, 4TOo «IKOHOMHUYECKas KaTeropus "MpuObBLIL"
XapaKTepU3yeT MPOU3BOJACTBEHHO-O)KOHOMHUYECKHUE OTHOIICHUS, Kacaroluecs
co3nanusi (MPOM3BOJICTBA), HCIOIB30BAHUS U pacClpesesieHus] MPUObLIN B
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YCIIOBUSIX OrPAaHUYEHHOCTH PECypCOB, YCHJIEHHUS KOHKYPEHLHMH, Heo0Xo-
JUMOCTU €€ YBEIMYEHHS M JOCTH)KEHHUsS COaJaHCUPOBAHHBIX WHTEPECOB
MPEANPUATUS U €r0 pAOOTHUKOB, a TAKXKe rocy1apcTBay [7].

[IpubOplIp — pa3HUIlA MEXIYy COBOKYIHBIM JOXOJOM U COBOKYITHBIMU
3aTpaTaMd B XOJ€  OCYIIECTBIECHMS  OCHOBHOM  HMHHOBALIMOHHOM,
WHBECTUIMOHHOW, MPOU3BOICTBEHHON U KOMMEPUYECKON JIEITEIbHOCTH.

Kak mnumer J[lybaneBuu JI.O., «mpuObUIb — OCHOBHOM IIOKa3aTelb
SKOHOMUKHU. [IpyM MOCTOSITHHOM pOCTE OHa SBISETCS OCHOBHBIM HCTOYHHUKOM
(opMHpPOBaHUA SKOHOMUYECKHX PECYPCOB OPraHU3ALMH, OCYIIECTBIISIONINX €€
pa3BUTHE HAa OCHOBE HWHBECTULIMOHHON M WMHHOBALMOHHOM JESITEIIBHOCTH M
YCUJICHUS KOHKYPEHTOCIOCOOHOCTH IPOIYKIHUU; NpeaYNPEKICHUS
opraHuzanvii  OT  OaHKPOTCTBA; YyBEJIMYEHUS  PHIHOYHOM  CTOMMOCTH
npeanpusatus» [7]. M3-3a HU3KON MPUOBLIN B OTPACIH MPOUCXOTUT «IIEPETUB)
KanuTana u pabodel cuibl ¢ 00jee MPOrpecCUBHBIM MCIOIb30BaHuEM. Pazmep
npUOBUIM 3aBUCUT B OCHOBHOM OT KauecTBa pabOThI U YKa3bIBAET HA TO, KaKUE
pecypcsl HEOOXOIMMO HCHOJIb30BaTh 00J€€ MPOAYKTUBHO Ui COLUAIBHOIO
U TPOMBINIUICHHOro  pa3BuTusa. Kpome  Toro, mpuObLIb  sIBIAETCS
dbyHIaMeHTaIbHON OCHOBOM 00pa3zoBaHusi W (OPMHUPOBAHUSA TOCOIOIKETA,
MOATOMY I'OCYIapCTBO TAKXKE 3aMHTEPECOBAHO B €€ yBelnueHuu [1].

Takum oOpa3om, aHanU3 U yIpaBlIeHUE IKOHOMUYECKUMHU PE3yIbTaTaMH
NEeATEIbHOCTH OPraHU3alMU — 3TO OCHOBHAS U JIOCTATOYHO CJIOYKHAs 3a/Ja4a JJIs
OOJBIIOTO0  KOJMYECTBA  OTIEJIOB  NPEANPUATHSA, TOCKOJIbKY MpUOBLIb
MTOKa3bIBACT, HACKOJIBKO JOJTO OpraHm3amus OymeT (QyHKIIMOHUPOBATH [3].
[IpaBuiibHast OIIEHKA [ITaHHOTO MOKAa3aTessl TMOMOXKET YIPaBICHUYECKOMY
NEepCOHANy MPUHUMATh BEPHBIE PpELICHHUS ISl YJIYUIICHUS JEATEIbHOCTH
opranuzanuu. DPGHEKTUBHOE YIIPaBIECHWE HKOHOMHUYECKUMHU PE3YJIbTaTaMU
NPEANPUATHUS SIBISETCS AKTyalbHOM 3a/1aueid B HACTOSIIIEE BPEMS.

VYnpasieHue npuObLIbI0 OpraHu3auy 0a3upyercs:

1) Ha ompenelieHUU TJIABHBIX HAMpaBiieHUH (HOPMHUPOBAHUS U HCIOJIb-
30BaHMSI NPUOBLIN;

2) crnocOOHOCTU TPOTHO3UPOBATH MEPCIIEKTUBBI Pa3BUTHUS IPEANPUATHS;

3) yBenM4YeHHH KOJNYECTBA HCTOYHUKOB MPUOBLIH;

4) BO3MOKHOCTH IIHPOKOT0 UCIIOJIb30BAHUS HAJIOTOBBIX JIBIOT.

CrnenyeT mOMYEpKHYTh, YTO METOJ YIPABICHUS MPUOBLTBI0O — 3TO METOJ
B3aMMOJICHCTBHS CyOBEKTa YIPaBICHHUS C HCCIEAYEMBIM OOBEKTOM C IENBIO
MOJIyYEHHUSI pe3yJIbTata.

B xome ymnpaBineHHs SKOHOMHYECKHUMH pPE3YyJbTaTaMHU JIE€SITEIbHOCTH
IPETPUSITHS BBISBISIOTCS CIEIYIOIINE TPOOIEMBI:

J0XOJIbl OpraHU3alluu PacIpenessoTCs HEOITUMAIbHBIM 00pa3oM U TEM
CaMbIM MOHIKAIOT YPOBEHb YUCTOM MPUOBUTH KOMIIAaHUY;

J0XO0Jl MPEANPUATUS HE 00ECIEeYUBAECT JOKHOTO MOKPBITUS PacxXojioB,
CJIEIOBATEIBHO, 3KOHOMMYECKUM PE3YJIBTATOM JIEATEIBHOCTH IPEANPUATHS
SBJIIETCS YOBITOK, & HE TPUObLIb;
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HU3Kasi peHTa0EIbHOCTD JESATEIbHOCTH MPEANIPUATHS;

HEJOOIIEHKAa COBPEMEHHBIX IOAXOA0B K YINPABICHUIO MPUOBLIbIO,
pa3paboTKa ¥ BHEJPEHHE HOBBIX MCTOYHHUKOB JI0XO/a IPU MOMOIIM OCBOEHUS
HOBBIX TEXHOJIOTUH U LIU(ppoBU3aLMu Npou3BoAcTBa [1].

JlarHBIE TIPOOIEMBI UMEIOT PA3JIMYHBIC UCTOYHUKU U IIPUIHHBI.

OpranuzaiiioHHbIE TPUYMHBI CBSI3aHBI C BBICOKMMHU 3aTpaTamMd Ha
MOJIZICPKKY CTPYKTYpbl OpraHW3allidl W yOpaBieHUs (M3-3a HEONTUMAaIbHON
CTPYKTYpHI OTAEIOB, COOEB BO BHYTPEHHUX CBSI3AX).

duHAHCOBBIE MPUUMHBI BKIIIOYAIOT B c€0s1 (PaKTOPhI, KOTOPHIE HETaTUBHO
BJIMSIIOT Ha POCT NMPUOBUTH (CHIKEHHE TIIATeXKECIOCOOHOTO CIIpoca Ha TOBAphl U
YCIIYTH MPEIIPUITHS).

VYnpaBieH4ecKue NPUYNHBI CBA3aHbBI C HEJOCTATOYHON KOMIIETEHTHOCTbIO
PYKOBOJACTBA B  BONPOCAX  OLIEHKH, aHaiu3a, [POTHO3UPOBAHUA U
pacnpenenenus npuobuid. DPGEeKTUBHOCTh YNPABICHUS A0XOJaMH CHHKAETCS
TaK)Ke H3-3a HKCIIOJIB30BAHMS HEAKTYaJIbHBIX METOJOB WX (OPMHUPOBAHHUS W
pacnpenenenus, HeJOOUEHKH BHYTPEHHUX PECypCOB U BapUAHTOB YIIyYILECHUS
OpraHMU3aIMOHHON U yNpaBIeHUYECKON AESITeNbHOCTH [4].

O PeKTUBHOCTD IEATEIBHOCTH OPraHU3allid BO MHOTOM 3aBHCHT OT
KayecTBa MPHHUMAEMBIX YIIPABICHUYECKUX pEIICHUH, KOTOpBIC CBSI3aHBI C
UCIIONb30BaHUEM TNpuOBIH. Bo BpeMs MpHHATHS BCeX OJTHX pEIICHUH
PYKOBOJUTENHN JOKHBI BCECTOPOHHE B3BEIINBATH (DMHAHCOBBIE BOBMOKHOCTH B
COOTBETCTBUHU C TEKYIIUM IOJIO)KEHHWEM OpTaHM3allMd Ha PBHIHKE, OICHUBAThH
NPUOPUTETHBIC HAIMpPABICHUS WHBECTHUIMI, YpOBEHb MaTepUalbHOW U
TEXHUYECKON 0a3bl, BO3MOXKHOCTH pa3MEIICHUs COOCTBEHHBIX CpEICTB Ha
PBIHKE [IEHHBIX OyMar u T.7.

YroObl n30€XaTh yKa3aHHBIX MPOOJIEM, B YIPABICHUU YKOHOMUYECKUMU
pe3yJibTaTaMU UCHONb3YIOT PsAJl MEXaHU3MOB:

1) BbiABIEHHE (AKTOPOB, KOTOpHIE BIUSIOT HAa SKOHOMHUYECKHE
pe3yJIbTaThl;

2) mpoBe[eHHE MEPUOANUYECKOr0 MOHUTOPUHTAa IKOHOMHUYECKUX TOKa3a-
TEJe /I OTIEPaTUBHOTO OTKJIOHEHHUS OT YCTAaHOBICHHOTO IJIaHa;

3) BBISIBIICHHE PE3EPBOB I POCTa 00HEMOB MPOJAXK U MTPUOBLIH;

4) pa3zpaboTka Mep MO UCIOJIb30BAHUIO BBISIBJICHHBIX PE3EPBOB.

B pamkax mpencTaBIeHHBIX MEXaHHU3MOB CYIIECTBYET TPH OCHOBHBIX
croco6a yBeInueHus! NpUObLTLHOCTH:

1) nuBepcuduKanys TPOU3BOACTBA, PACHIUPEHUE MPUOBUIHHBIX BHIOB
NS TENIbHOCTH;

2) yBelnYeHHE MPOU3BOJICTBA U MPOIAK;

3) cHIKEHHUE 3aTpaT Ha OpraHU3aliio MPOU3BOACTBA U MIPOJAXK.

Kaxnplii M3 yka3aHHBIX CIIOCOOOB YBEIWYCHHsI MPUOBLIM BKIIOYACT B
ce0s1 oTnpeIeICHHbIE MEPHI.

JuBepcudukanysi NPOU3BOACTBA MOJPa3yMEBAeT BHEJIPEHHE HOBBIX
HapaBJICHUH, IEPEOPUEHTALINIO PHIHKOB CObITa, pa3pabOTKy U 3alyCK HOBBIX
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KOMMepUecKux  mpemiokenuit.  Llemsmu  guBepcuduKanuyd — SBISIIOTCS
Mo//Iep)KaHue CTAa0OMILHOTO PAa3BUTHS OpPraHU3AIMH, 00ECIICYCHNE YCTOMYHNBOTO
MOJIOKCHUSI B KPU3UCHOM CHUTYyallUM, TIOBBIIICHHE NPUOBUIM M H30eKaHHE
O0ankpoTcTBa [5, 6].

B pamkax nuBepcudukanum oCyecTBISIOTCS CIEIYIOIINE MPOIECCHI:

BBIBOJ] AaKTHBOB B MPOJIAXKY M cl1ada B apeHY;

pa3paboTKa ¥ BHEAPECHUE HOBBIX MPOW3BOCTBEHHBIX JTUHUMH;

MOJICpHH3AIUST TTPOU3BOACTBEHHBIX MOIITHOCTEH, TMOBBIINICHHE IPOU3BO-
TUTETHHOCTH;

BBIBOJ] Ha PBIHOK HOBBIX YCJIYT, CBSI3aHHBIX U HE CBSI3aHHBIX C OCHOBHBIM
MIPOU3BOJICTBOM [4].

VYBenuuenue o0beMa MPOU3BOACTBA BKIIFOUAET B CEOSI:

yIy4IIEeHHEe KayecTBa MPOJIYKIMH B  YCIOBUSIX HE3HAUYUTEIBHOTO
YBEJIMYECHHS C€0ECTOMMOCTH U MPHU €€ COXPaHCHUH;

yBEJIMYEHHUE BBIMYCKA MPOIYKIIMH, KOTOpas IOJIb3YeTCS CTaOMIBHBIM
CIIPOCOM Ha PHIHKE.

Kpome HazBanHOro, yBelnueHHEe OOBEMOB MPOJAX BKIIOYAET B ceOs
MEPOTIPUSATHS:

aHaJIn3 IICHOBOM MOJUTHUKH,

pa3paboOTKy ¥ peaJn3aIdio Mep, HAmNpaBICHHBIX Ha IMPOJIBIKCHHC
IPOTYKITHH;

pacIMpeHne phIHKA COBITA 32 CYET BHIXO/A Ha HOBBIE PHIHKH;

pacIIMpeHne PhIHKA 32 CYET OCBOCHUS HOBBIX HHIII;

YCTAHOBJICHUE ONTUMAJIBHOTO YPOBHS II€H Ha MPOAYKITHIO;

BBIBO/JI Ha PHIHOK HOBBIX MPOJYKTOB U YCIYT.

Hamnpapnenue cHKEeHHS 3aTpaT BKJIOYACT CISIYIONINE MEPHI:

aHaJU3 TEKYIIUX pacxXoi0B (ITOCTOSHHBIC M TEPEMEHHBIC H3JCP)KKH Ha
OpraHM3aIlUI0 TTPOU3BOJICTBA U TIPOJIAXK);

aHaJIU3 TEXHOJIOTHYECKUX MPOIIECCOB JIJIS ONPEACIICHUS HEONTUMAIBLHOTO
WCITOJIb30BAHUS BPEMEHHU, CPEJICTB, MaTepUATbHBIX U (DMHAHCOBBIX PECYPCOB;

BHEJIPEHUE DHEProcOEperammmx TEXHOJOTHH, CTaHAApTOB HCIOJb-
30BaHHSI PECYPCOB;

y4eT TOBApPHO-MaTEePUANTBHBIX IEHHOCTECH M MPEIOTBPAIICHUE UX YTEPH,
Kpaku, TOpYH, U(POBHU3AIMIO YUETA,

MOBBIIICHHE TPOWU3BOAUTCILHOCTH  TPYyJad, VIYUIICHHE TPYIOBBIX
byHKIUH, TMOPOBU3ALIUIO TPOCTHIX U MTOBTOPSIOIIMXCS TCUCTBUM COTPYTHUKOB.

OnTtumu3anusl TOCTOSHHBIX PacxoJioOB W 3aTpaT Ha OpraHU3aIUIo
MPOU3BOJACTBA (MTPOJIAXK), a TAKXKE YIYUIICHUE OPTaHU3AIMOHHOW CTPYKTYPBI
(BKJIFOYAsi CHUCTEMY YMPABJICHHUSA) COCTABISIOT CYTh YCTPaHCHHS NpoOjeM B
yIpaBJIeHUH SKOHOMUYCCKUMU PE3yIbTaTaMU JICITCIHBHOCTH IIPEATPHUATHS.

Takum oOGpa3zom, o MHEHHUIO XanuioBa A.D., «OCHOBHBIMHU MPOOIEeMaMHU
mporecca  yIpaBJIeHHS OJKOHOMHYECKUMH  pe3yjbTaTaMH  JeATCIbHOCTH
NPEANPUATHAS SABISIOTCS HEXBaTKa CPEACTB Ha oOecledYeHUue pa3BUTHS

25



opranuzanuu (yOBITKM T1I0 pe3yJibTaTaMm JesTEIbHOCTH), HEONTUMAJIbHOE
pacmpejiesieHne JOX0J0B OpraHu3allii, HU3Kas peHTa0eIbHOCTh JIESITeIbHOCTH
OpraHu3allii ¥  HEJIOOIICHKAa WHHOBAIlMM B  CHCTEME  yIPABJICHHUS
puObLTBION [8].

JIJisi COBEpIICHCTBOBAHUS YIIPABJICHUS YKOHOMHYECKUMU pe3yJIbTaTaMu
NEATETBPHOCTH TPEANPHUATHS PYKOBOJUTEISIM HEOOXOAMMO CHCTEMATHYCCKH
MIPOBOJIUTH aHATN3 SKOHOMUYECKOTO U (PMHAHCOBOTO COCTOSTHUS TPEATPHUSITHS,
BBISIBIISITh HEOOXOMWMBIE pPE3epBBI TOJMYYCHHs TMPUOBLUIH, pa3padaThiBaTh H
BHEJIPATH MEPOIIPUATHS, HAIIPaBICHHBIC HA POCT MPUOBLIH.
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PROBLEMS OF MANAGING ECONOMIC RESULTS
OF THE ORGANISATION’S ACTIVITIES

P.I. Razinkov, O.P. Razinkova, N.A. Konfetkina

Abstract. The article is devoted to the analysis of the main problems of
managing economic results of the organisation’s activities and, in accordance
with this, the causes of these problems are given. The profit is considered as the
main indicator of the economic results of the organization and the ways to
increase it within the framework of the designated mechanisms are proposed: an
increase in production and sales, cost reduction, diversification of production.

Keywords: economic result, profit, profit management, problems of profit
management.
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V]IK 334

MEPBI TOCYJIAPCTBEHHOM OJIEPKKHA
MAJIOTO U CPEJHET'O BU3HECA B YCJIOBHUSIX
HEBJIATOIIPUSITHOU 'EONOJIUTUYECKON OBCTAHOBKHA

A.B. lllapanosa, H.IO. MyToBkHuHa
© Hlapanoea A.B., Mymoexkuna H.10O., 2023

Annomayus. Cmamwvsi cooepaicum noopooHbwll 0030p aKmMyalbHuIX Gopm
20CY0apCcmeeHHOU N000ePIHCKU MAN020 U cpedHe2o buszneca. Paccmompenvl ece
BUObL KAK OEHENCHOL, MAK U HEOEHeNCHOU N0O00epIHCKU Ol PA3IUYHLIX chep
mano2o u cpeouneco oOusheca. Illpusedena cmamucmuxa 3¢hghexmusHocmu
20CY0apCmMeeHHOU N000EPHCKU CYOBEeKMO8 Maloco U CcpeoHe2o NpeoOnpuH-
UMamenbCmea, Komopas ceudemenbcmayenm 00 YeequdeHuy Yucia 3aHamvix 6
Manom u cpeonem busmece.

Kntoueeswvie cnosa: manviii u cpeonutl buznec, canKyuu, 20cyoapcmeeHHas
no00epIIcKa, Kpeoummuble KaHUKYIbl, HAYUOHATbHBIN NPOEKM.

K mpenmpustusiMm Manoro u cpeaHero OuWs3Heca OTHOCSTCS XO3AUCTBYIO-
mme CyOBeKThI, YHCIEHHOCTh COTPYIHHUKOB KOTOPBIX HE MPEBBIIIACT
250 genmoBek, a BEIpydKa — He Oosee 2 MuiutnapaoB pyosei B rox [1].

[Ipeanpustuss manoro u cpeanero OuszHeca B Poccuiickoii deneparnuu
BBICTYNIAIOT OCHOBHBIMH 3JIEMEHTAMH PBIHOYHOW JKOHOMHUKH H SIBIISIFOTCS
HEOTHEMJIEMBIMU  DJIEMEHTaMH €€  pa3BUTHSA. VIMEHHO OHHM  CIy»KaT
KaTaJau3aTOpOM 3KOHOMHKH, oOecreunBas HOBbIE padoune MecTa, MOJy4YeHHUE
JIOXOZIOB M Cco37aBasi OJaronpusiTHbIE YCIOBUS [IJISi TOBBIIMICHHUS HAy4HO-
IIPOU3BOJICTBEHHOI'O IIOTEHIIAAJIA, YTO UMEET OIPOMHOE 3HAYE€HHUE B YCIIOBHIX
HECTaOMIILHON BHEITHEIKOHOMHUYECKON CPEIBI.

B 3aBHCHMMOCTH OT KOJIMYECTBA COTPYAHUKOB MAJIOE U CPEIHEE MPEAIIPH-
HumatenbcTBO (MCII) pazaensiercs Ha MUKPONIPEANPUATUS (UUCICHHOCTBIO JI0
15 4enosek), Mambie (15—100 uemoBek) u cpennue (101-250 wyenoBek)
npeanpustus [ 1].

B mepwon HeOGmarompusATHOW TEOMOJUTHYECKOW OOCTAHOBKA MAaJIbId W
CpenHMi OU3HEC CTaJl UCTIBITHIBATH TPYIHOCTH, MOIAB MO Pa3IUYHbIC CAHKITUH.
B cBsi3u ¢ 3TUM opraHbl TOCYyIapCTBEHHOW BIIACTU pa3paboTaliv U BHEAPUIIU
MepomnpusAThsd, No3BoNMBIIME mnojaepxkate cyosektsl MCIL. K Takum
MEpPONPUATUSAM OTHOCSTCA CHEIUAJbHBIE HAJIIOTOBBIE PEXHUMBI, a TaKXKe
pa3UYHbIE BUJIBI TOCYIAPCTBEHHON (DMHAHCOBOW U HE(DMHAHCOBOM TOJIJICPIKKH.

I'maBubie nenu rocymapctBeHHou noanepxxku MCII nmpencraBieHsl Ha
PHUCYHKE.
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[Tonnep:xka Manoro Gu3Heca B

PoccHu
Co3nanue Qbecneuenye
OIaronpHATHERIX KOHKY P eHTOCMOCOGHOCTH
YCIOBHH 711 pa3sBHTHA Majnoro
Manoro dH3Heca Mpeanp HHHMATeI5CTBA
y

OkazaHHe coOeiCTRHA MaJloMy OH3Hecy B
[P OJIBIDKEHHH NP OM3BOOMMEIX TOBapOB,
pesyJsTaTOB HHIEUIEKTYanbHOH
OeATEIBHOCTH Ha PBIHOK PP H
HMHOCTPAaHHBIX TOCYyNapCTB

/ \

VeenudenHe dHCIa Oobecniegenue
Ccy 0BEKTOR MaNoOro 3aHATOCTH HACENIeHHS H
OuzHeca H OOIH pa3BHTIHA

['maBHBIE 11€HM TOCYAAPCTBEHHOM MOAIEPKKH
MaJioro u cpeaHero ouszneca B Poccun

B xonme 2021 roma IlpaBurensctBo PP ObII0 cepbe3HO HACTPOCHO Ha
CHUCTEMHYIO pa0oTy B BOMpOCE MOMIEPKKH MaJIOTO U cpefaHero OmsHeca. Tak,
npuHsaTUe B KoHile nekadpsa 2021 rona [loctanoBnenus [IpaBurensctBa Ne 2371
MO3BOJIMJIO 3aIyCTUTh JKCIIEPUMEHT 1o okazaHuto nojaepxku MCII Ha Gaze
enuHon nudposor miargopmel [2]. DkcnepuMeHT uuet ¢ despans 2022 rona
no ¢espanp 2025-ro. Takas nudpoBas miaathopma HEOOX0AMMA, YTOOBI
coenuauTh Bce cepBuchl i MCIL. K Helt gomxHBI OYIyT MHOJIKIIOUUTHCS
BEJIOMCTBa, (e/iepalibHble MHUHUCTEPCTBA, OaHKH, WHCTUTYTHI Pa3BUTHS,
CTpPaxoOBbI€ OPraHU3ALUU U APYTUE CTPYKTYPBHIL.

Mepbl rocy1apcTBEHHON MOAJIEPKKM KOCHYJIHCh M arpapHoro OuzHeca,
TYpUCTHYECKUX  TMPOEKTOB,  cdepbl  HMHPOPMAIHMOHHO-TEXHOIOTHUECKUX
npoektoB (UT-unnyctpun). B OCHOBHOM 3TH Mephl HalpaBJeHbl HA CHUYKECHHE
CTOMMOCTH MPOAYKIHMH POCCUUCKUX KOMIIAHUM, B TOM YKCJIE U IPOrPAMMHOIO
obecnieuenus (I10), a Takke Ha OKa3aHHE POCCHICKUM AKCIIOPTEPaM MOMOIIHU B
MIPOJIBIDKCHUH MPOAYKIIMHU Ha 3apyOe)KHBIC PHIHKU. B TIaHBl BXOIUT YacTHIHAS
KOMIIEHCAIIUs OpraHu3alysIM 3aTpaT Ha y4acTUE B MEKIYHAPOAHBIX IpMapKax U
BBICTABKAX.

HekoTtopeie Mepbl MOAJNEPKKM Maloro M cpeaHero Ou3Heca B MapTe
2022 roma (B mepwOJl BHEUIHUX CAHKIMN) OBUIM B3ATHI M3 POCCHUUCKOTO
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«KOpPOHABUPYCHOTO» ombITa. HameTusncs TpeHA Ha YBEJIMYEHUE CKOPOCTH
IIPENOCTABIIEHUS TOCYAaPCTBEHHOU MOACPKKH.

CeronHs CymeCTBYIOT CIEIYIOUIME MEPBI TOCYAAPCTBEHHON MOIJIEPIKKU
cyobextoB MCII:

1. AHTUKpU3UCHBIE TPOTPaMMBbI JIBIOTHOTO KpEeAUTOBaHMs. B Hacrosiee
BpeMsl yTBepxkAcHbl 4deTelpe Takue nporpammsl: «I[ICK HWuBecTnnmonnas»,
«IICK AntukpusucHas», «CK O6opotHas» u «1764». CTaBku 110 mporpaMMam
BapbupyroTCs OT 8,5 10 15 % rooBbIX U HE 3aBUCAT OT U3MEHEHHUSI KIIFOUEBOM
crtaBku llenTpobanka Poccun. MuHuManmpHas cymMMa KpeauTa COCTABISICT
500 Teicsau pyOJsiel, a MakCUMaJlbHasi CyMMa pasjinyaeTcsi B 3aBUCUMOCTU OT
nporpamMmbl. Hanpumep, no mnporpamme «1764» oOHa HE NPEBBILIAET
500 MumoHOB pyOsel Juisi MOMOJHEHUsT 000poTa U 2 MIJIIHAPIOB pyOJiel Ha
WHBECTHULUU.

2. beicTpblii Bo3BpaT Hajora Ha pgoOaBieHHyto croumocTts (HC).
3asBUTENbHBIN NOpsAAoK Bo3menieHuss H/IC BBOAUTCS 3a HAJOTOBBIE MEPUOIBI
2022 u 2023 rogoB. HoBble HOpMBI MPUMEHSIOTCS C arnpeds, T.€. MOCIE TOro,
Kak komnanuu caanu aeknapanuu no HJIC 3a nepssiii kBaptan 2022 roga. 3a
cuetr HJIC ¢dupmbl, KOTOpBIE OKa3aJIUCh B TPYAHOM SKOHOMUYECKOW CUTYAIlUH,
TENnepb MMEIOT BO3MOXHOCTH TOIMOJHUTE OOOPOTHBIE CPEICTBA HAa CYMMY
Bosmemeanss HJIC. Kommanuu MoOTyT BEpHYTH HAJOT B 00BEME OKOJIO
80 wmwmmapaoB pyoOied B cpeaHEM B TEUEHHWE BOCBMU JHEH C JaThl
IIPEIOCTABIEHUS HYKHOTO 3asIBJICHUS, HE JOKHUIAACh OKOHYaHUSI KaMepaabHOM
HAaJIOTOBOU ITPOBEPKH.

3. Mopatopuii Ha nmaHoBble npoBepku MCII no xonma 2022 ropga, a
NT-xkomnanuii — g0 koHua 2024-ro. C 10 mapra u no konua 2022 roxa
IPaBUTEIHCTBOM ObLIA OTMEHEHBI Bce TuiaHoBbie npoBepku MCII. Pemenue He
pacrpocTpaHsETCs] Ha HAJIOTOBBIE MPOBEPKH, HA MPOBEPKHU, KOTOPHIE CBSI3aHbBI C
0€30MacHOCThIO 3JI0POBbSl M OXPAaHOW TpyZa, Yrpo30d >KWU3HU WM OXpaHOU
OKpyXxawuieh cpenpl. JlaHHBIA MOpAaTOpuid HE PaACIpPOCTPAHSACTCS Ha
OpeAnpUsITAs, 1O  OTHONICHHWIO K  KOTOPHIM  MNPUMEHSUIUCh  MEpHI
aJIMUHUCTPATUBHOTO BO3JEHCTBUA. Takke ObUIM HE 3ampelleHbl IPOBEPKH,
MHULAATOPAMH KOTOPBIX SABJSUIMCH NOTPEOUTENH U JPYTHUE JIULIA.

Cornacno IlocranoBnenuto IIpaBurensctBa PO No 448, WT-kommanuu
0CBOOOXKIAIOTCS OT IJIAHOBBIX MPOBEPOK Ha Onmkaiiiine Tpu roga. Moparopuii
KacaeTcsl BCEX IUIAHOBBIX IMPOBEPOK: KAK TOCYJApCTBEHHBIX, TaK U MYHHU-
nunaibHeiX. [IpaBga, o0OCBOOOXTAIOTCS JUIIL TE KOMIIAHWUHU, KOTOpHIE
aKkpenuToBanbl MuHHcTepcTBOM IidpoBoro pazsutus PD u BHeceHbl B
COOTBETCTBYIOIIHK O0UIIMATbHBIN peecTp [3].

4. VYBenuyeHWe 4YHUCIAa oOTpaciei, rae (U3MYECKUM U IOPUIUYECKUM
JUIAM TIPEJIOCTABIISIOTCS KPEIUTHbIE KaHUKYJbl. bbuid orpeaeneHsl cdepbl
NesATeNbHOCTH, 0 KOTOpPhIM cyOBekTsl MCII umenu mpaBo BOCHOJIb30BATHCS
KpeIUTHBIMU KaHuKyjldamu B 2022 roay. Peus upetr 06 OTCpoUke MO KpeauTam,
nonyyeHHbIM OT 1 mapra 2022 roma. K oTpacism, mpeacTaBUTENN KOTOPBIX
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MMEIOT IIPaBO BOCIIOJIb30BAThCA KPEAUTHBIMU KaHUKYJIaMHU, OTHOCSTCS HayKa U
o0pa3oBaHue; TYpU3M; CEJIbCKOE XO3SAUCTBO; KYyJbTypa; OOIIENUT; MEAUIINHA,;
WU T-npOMBIIIEHHOCTh, B TOM YHCJIE TPOU3BOACTBO KOMIIBIOTEPOB U pa3paboTKa
[10; po3nuyHas TOopro,is; oOpadaTkiBaroiue mpousBojacTBa. Kpome Toro, Ha
KPEIUTHBIE KAHUKYJIBl TEIMEephb HMMEIT IPaBO MPOU3ZBOAMUTENHN MPOIYKTOB
nuTaHusl, MeOenr, ONeXAbl M OBITOBOM XMMUU. B mepuoa KopoHaBUpPYCHOM
UH(EKIINY Ha TUX MPOU3BOANTENEH Takasl MOAIEpP KKa HE PacpOCTPaHSIIACh.

5. IloBbIlIEHHOE aBaHCHPOBAaHKUE TOCKOHTPAKTOB B 2022 roxy. Komnanun,
KOTOPBIE YUYaCTBOBAJIU B FOCY/IAPCTBEHHBIX 3aKyMKaX, UMEIH MPaBO MOJy4aTh B
2022 roay B kauectBe aBaHca A0 90 % OT 11eHbl KOHTPaKTa.

6. JloGaBneHHoe Bpems Ha pa3pabOTKy WHCTPYKIMH IO OXpaHE Tpy[a.
Cormacno Ilpukaszy ot 29.10.2021 Ne 772u [4], paboTtomaTensmu 10 1 Mapra
2022 roxa O6buH pa3paboTaHbl HOBbIE MHCTPYKIIMU U MpaBUiia MO OXpaHe Tpya,
KOTOpble MMUHHCTEPCTBO TpyJa pa3peluio He OOHOBIATH 10 | sHBaps
2023 rona.

7. llpomnenue imneH3sud Ha roA. JleHCTBUE IJIMLEH3UM U JAPYTUX
pa3pelINTENbHBIX JOKYMEHTOB aBTOMATHYECKH MPOJJIEBAIOCH HA OJWH TOJ, a
NoJTlydYeHHuEe WM TepeoopmiieHHe TakuX JIOKYMEHTOB IPOU3BOJIMIOCH IIO
yOpOIIEHHON cxeme. JlaHHas Mepa MOANEP)KKH BKJIOYana B cebs Ooiee
120 BugOB paspemieHuid, B TOM YWCJI€ B HEE BOLUIM TakuWe BaKHBIC CQepsl
NEeATENbHOCTH, KaK MPOMBIIIJIEHHOCTb, CEJIbCKOE XO3SICTBO, OKa3aHUE YCIyT
CBSI3U, PO3HUYHAS TOPTOBJIA (B TOM YMCJIE€ TOPTOBIIS MOJAKIIM3HBIMU TOBapamu),
YCIIYTH TaKCH.

8. Cpok ymaThl €XEMECAYHOIO0 aBaHCOBOIO ILIATEkKa IO HaJory Ha
npuObUTH OBLT MPOJUIEH Ha Mecsll, T.e. 10 28 ampens 2022 roga. HecMoTpst Ha
MEPEHOC CpOKa YIUIAThl €XKEMECAYHOIO0 aBAHCOBOTO IUIaTEXka, MOPSAIOK
3aroJHEHUsT HAJOTOBOM JeKJapalluu 10 HaJory Ha MPUOBLUIL OpraHU3aluid 3a
nepBblid kBapTan 2022 roga He m3MeHWiIcs. llepeHoc cpoka aan BO3MOXKHOCTB
BHECTHU aBAHCOBBIN TUIATEXK, YYUTHIBAsI peajibHbIC (PMHAHCOBBIC MOKA3ATENH 3a
IIEPBBIN KBapTal.

9. IlporpaMmma KOMIEHCAIMA PAacXOJOB HA HCHOJIb30BAHUE CHCTEMBI
OBICTPBIX TIATEXKEH ObLTa MpoyieHa Ha moiroaa. OHa AeicTBOBaIa Ha TUIATEKH,
KOTOphIe ObUIM mpoBeaeHbl ¢ 1 sHBaps no 1 urons 2022 roga. Ha 3T Hyx sl
rocygapctBoM ObuT0 BhIAENeHO 0,5 mMmmmmapma pyOneit u3 pesepBHOro (GoHAA
MIPaBUTEJIbCTRA.

10. Ormena mTpadoB MO TOCYAAPCTBEHHBIM KOHTpakTam. [lompsauuku
dbenepanbHbIX 1 MyHUITUNAIBHBIX TOCYAAPCTBEHHBIX KOHTPAKTOB, HAPYIIIMBIIINAE
00s13aTeNhCTBA M3-32 PA3JIMYHBIX BHEIIHUX CAHKIIMHA, UMEIOT BO3MOXKHOCThH HE
yIutauuBath mrtpadsl W neHd. JIis uX CHOUCcaHud MOAPSAYUKAM  HYXKHO
MPEIOCTAaBUTh FOC3aKa34YMKy 0OOCHOBaHUE B MMMCbMEHHOM BHJIC, KEJIATEIBHO C
MOATBEPAKAAIOIIUMHI JOKYMEHTAMH.

11. OtpacneBas noaaepKka.
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BaxxHpIM ycloBHEM TOJHOIEHHON JesrenbHOCTH cyobekToB MCII
BBICTYIIA€T WX MOJJAEPKKA B paMKax OTPACICBOW MPUHAMJICKHOCTH. Tak, AJIs
TOCTUHUI] ¥ TPOYUX (POpM pa3MeIleHUs] TYPUCTOB yCTAHOBJICHA HA MATh JIET
craka 0 % nmo H/IC Ha yciyrm mo NOpeaoCTaBICHUID MECT BPEMEHHOIO
npokuBanus. JJis HOBBIX OOBEKTOB, KOTOpPhIE OBLIM BBEACHBI Mociie 1 sHBaps
2022 roma W BKJIIOYEHBI B PEECTpP OOBEKTOB TYpPUCTHUYECKOW HHAYCTPUHU,
JBrOTHAs CTaBKa JIEWCTBYET B TEYEHHE IIATH JIET IOCJIE€ BBOJA OOBEKTa B
skcrryaranuio. CtaBka 0 % HJ/IC Ha nsTh et pacnpocTpaHsAeTcss U Ha YCIyry
apeHIIbl TYPHUCTHYECKHX OOBEKTOB, BBEJACHHBIX ¢ Hadaia 2022 roga B
AKCIUTYaTaIIO M BKJIIOUYEHHBIX B PEECTP OOBEKTOB TYPUCTUUECKOW MHAYCTPUU.
Kpome Toro, Poctypusmom ObLM 3amylieHbl HOBBIE TPAHTOBBIE MPOTPAMMBI
NOJJIEPKKU TypucThuueckoro O6usHeca B 2022 romy. Ha HuUX OBLIO BBIIENEHO
3,5 mwumapnaa pyOsnedl B pamMkax HalMoHaJlbHOro Tmpoekta «Typusm u
UHyCTPUS TOCTENIPUUMCTBAY.

B UT-orpacnu aeWCTBYIOT ClEAyHOUIME MEpbl TOCYAapCTBEHHOU
MOJJICPKKU: KOMITAaHUA OCBOOOXIAIOTCS OT YIUIAThl HaJora Ha MPUOBLIL Ha
3 roma; UM JOCTYHNHO KpeauToBaHue noa 3 % TOJOBBIX; COTPYJIHHKaAM
NT-koMnaHui AOCTYIHBI JIbITOTHBIE UTIOTEKU; MOJIOJIbIE COTPYAHUKHA MY KCKOTO
T0JIa B BO3pacTe 70 27 JIET MOJydaroT OTCPOUKY OT CITY>KOBI B apMHUH.

[IponsBoauTeny CeNbCKOXO3AMCTBEHHOW MPOAYKIUHA HMEIOT BO3MOXK-
HOCTh TIOJIyYUTb OTCPOUYKY IUIAT€KEW 1O JIbIrOTHBIM HWHBECTULIMOHHBIM
KpEINUTaM Ha IOJIF0/1a, CPOK TOrOBOPOB IO KOTOPBIM UCTEK B 2022 roxy.

[TomuMO Ha3BaHHOTO, JJIs YBETHUEHUs KonrdecTBa cyobexToB MCII u nx
MOJJIEPKKK ObLI CO3/1aH HAIMOHAJIBHBIA MPOEKT, LEISIMU KOTOPOTO SIBIISIOTCS
yBeJIMYECHHE YUCIeHHOCTH 3aHAThIX B chepe MCII u yBennuenue nonmu MCII B
BBII Poccum x 2024 rony. bBrojker AaHHOrO HAalMOHAIBHOTO MPOEKTa
coctasisieT 481,5 mumummapaa pyosieit. B paMmkax 3TOro npoexkrta UCHoJib3yeTcs
pasznuyHas nojajepxkka cyorekroB MCII:

cyOcuaunu Juist pa3BUTHSI HOBOTO OU3Heca;

pa3JIMuHbIC TPAHTHI B pazMepe 10 30 MUJUTMOHOB pyOIIei;

MEpBHI 10 YIPOIICHHUIO PETYIUPOBAHUS U KPEIUTOBAHUS;

MOMOIIIb 3KCTIIEPTOB JIJIsl CTapTa mpoaax Ha matdopme Ozon, OecriaTHoe
npojaBuxkeHue ToBapoB u T.A. [5]. IlogpoOHee C MaHHBIM HalMOHAJIBHBIM
MIPOEKTOM, €T0 LEISIMH U CTATUCTHUKON MOXKHO O3HAKOMHUTHCS HA OUIIHATBHOM
carte MUHUCTEPCTBA SIKOHOMUYECKOTO pa3Butus PO.

ITo cratucruke, 3a sHBapb 2023 roaa rocyIapCTBEHHYIO MOIAECPKKY
nonyumsio 17 963 cyobekta MCII. MM okazanu kak (UHAHCOBYIO, TaK H
UHGOPMAIIMOHHYIO, UMYIIIECTBEHHYI0, 00pa30BaTeNbHYyI0, KOHCYIbTAIIMOHHYIO
U WHHOBAIMOHHYIO ToIAepkky. OOmiasi cymma (UHAHCOBOM M YaCTUYHO
UMYIIIECTBEHHOW ¥ MHHOBAIIMOHHOW MOAAEPXKU 3a siHBapb 2023 roga — Gonee
8,26 mmmapnaa pyonei. [lo uroram 2022 roga peanuzanusi HaIMOHAIBHOTO
npoekTa cocraswia 98 %. Ha nocTwkeHne rmokasaTeneil MOBINIIO U3MEHEHHE
YCIOBUM MpPOrpaMMbl JIBFTOTHOTO KpeautoBanus «1764» (mo Homepy
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[Tocranosnenust IlpaBurensctBa). B 2022 romy »3Toii  mporpammoit
BOCIIOJIB30BAJIOCH B 3 pa3a O0JIblliee KOJIMYECTBO CYOBEKTOB MAJjIOTO U CPEIHETO
ouzHeca o cpaBHeHUIO ¢ 2021 rogom.

Croutr otmeruth, uto B 2022 TrOoay KOJWYECTBO HWHIUBUIYyaTbHBIX
NpeanpuHUMATENIE M CaMO3aHAThIX B BO3pacte A0 35 JEeT JOCTHUIJIO
4,4 MWITMOHA YEJIOBEK, YTO MPAKTUYECKH B JIBa pas3a OOJbIIe MO CPABHEHUIO C
2021 romom. KommuectBo cyonexkToB MCII, momydmBIIEIX TOCYAapCTBEHHYIO
MOJIJIEPKKY, cocTtaBmiio 6osiee 500 Teicstd, uto Ha 18 % OGobIle mpoIuIOTOIHUX
nmokasaresner. ['paHTel Ha cO3JaHME W pa3BUTHE cBoero aena B 2022 romay
noyyaryid 1,6 ThICSY 4YeIOBEK B Bo3pacTe 10 25 meT. Ywcio pabOTHHKOB,
3aHATHIX HA TMPEANPUATHAX Majoro W cpemHero OusHeca, B 2022 romy
YBEJIMYWIOCh /10 22 MWUIMOHOB 4YejoBeK (0€3 ydeTa camo3aHSTBhIX), UTO
MPEBBICUJIIO TUIAHOBOE 3HAYEHHUE.

[To cratuctuke, B 2022 roxy kaxnawii 17-i1 cyobekt MCII momyumnin
NOJJIEPXKKY OT rocyaapcta. B 2025 rony TpeOyeTcsi yBEIMUUTh 3TO YUCIO 10
KaX10ro 5-ro. JIbroTHele KpeIUThl, TApaHTUU U MOpPYy4HUTeNbcTBA B 2022 roay
NOJIy4rJT KaKaelii 147-i1 mpeanpuHuMarenb, 4to B 2,6 pa3za OoJjblle, 4eM B
2020-m. Kaxpgpnii 34-u nmpeanpuHAMATENb, YYaCTBYIOIIMM B TOC3AKYIIKax, B
2022 romy mOMy4YWsa MOAMEPXKKY, U 3To B 1,4 paza Gomnbiie yem B 2020-m.
KonmaectBo monb3oBateneit miatdgopmel MCILpd ¢ momenTa ee 3amycka B
deppaiie 2022 rona coctaBuiio 6oiiee 265 ThICSY YETOBEK.

B llenrpasibHom ©Oanke P® oTmedaroT TEHJEHLMIO  OTKa3a
IpeAnpuHAMATeNIed OT KPEAWTOB, TMpUYEM JaKe YXKe OJOOPCHHBIX.
['maBHast mpUYMHA — HEOMPEIETECHHOCTh OMKalux mnepcrnekTuB. OHAKoO B
2021-2022 roast noptdens kpeautoB MCII Beipoc Ha 30 % [6].

HauOonpiine moTepu wu3-3a BBEACHHS CAHKUUNA TOHECHH cdepbl
aBTOMOOUJIECTPOCHHUS, aBUANEPEBO30K U KOMMEPUECKOW HEABMKUMOCTH. B
MOCJEAHEN OTpaciu camas CIIOXHasg cuTyanus. MHOCTpaHHbIE apeHIaTOPBI
OTKa3aJuCh OT T[OMEIICHHWH, U3-32 3aKPBITUS MarasuHOB  CHU3WJICA
TOBapOOOOPOT, UHBECTOPHI TEPSIOT UHTEPEC K KOMMEPUECKON HEABUKUMOCTU U
T.1. HecmoTpss Ha »3TO, MO CTaTUCTUKE, KoJuuecTBO CcyobekToB MCII,
3apETUCTPUPOBAHHBIX IIOCJIE BBEJCHUSA CaHKIUHU, yBenuuuiaoch Ha 20 % 1o
CPaBHEHHUIO C JIOCAHKIMOHHBIM IepuogoM. 1o Ha 39 % BbIlIe CPEIHETrO
nokaszarens 3a 2021 ron.

N3MeHWIUCh TOJNBKO OTPACIEBbIC MPUOPUTETHI: HAUOOJBIIMK MPUPOCT
cyorektoB MCII peructpupyercss B cdepax CTPOUTEIBCTBA, ONTOBOM
TOProBiIM ¥  MHPOPMAIMOHHBIX  TexHosoruil.  [lomymspHble  paHee
OTpac/ii TEPSAIOT MO3ULUUM (TOPrOBIs ABTOTPAHCIIOPTHBIMU CPEACTBAMH,
npodeccruoHanbHasg, HaydHas M TEXHUYECKas JCSATENIbHOCTb, PO3HUYHAS
ToproBist) [7].

Takum 00pa3oM, HECMOTpS Ha OCJIOXHEHHE T'EOMOJUTUYECKON
00CTaHOBKM U MHOTOYHCIICHHbIE TPENATCTBUS, BBI3BAHHBIC CAHKIUSIMU M
JPYTUMU OTpPaHUYCHUSIMH, OJjarojapsi MOJACpKKE TocyJapcTBa Mallbld U
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cpennuii O6muzHec B Poccum mponseraer. KommuectBo cyonexktoB MCII
yBEJIMYMBACTCS, Bo3pacTtaeT A(P(PEKTUBHOCT, HX (HUHAHCOBO-XO3SHCTBEHHOMN
JEATEIIbHOCTH, U 3TO MOJIOKUTEIBHO BIIUSET HA PA3BUTUE Y3KOHOMUKHU PO.
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MEASURES OF STATE SUPPORT
FOR SMALL AND MEDIUM-SIZED BUSINESSES
IN AN UNFAVORABLE GEOPOLITICAL SITUATION

A.V. Sharapova, N.Yu. Mutovkina

Abstract. The article contains a detailed overview of the current forms of
state support for small and medium-sized businesses. All kinds of both monetary
and non-monetary support for various spheres of small and medium-sized
businesses are considered. This article also provides statistics on the
effectiveness of state support for small and medium-sized enterprises, which
shows an increase in the number of people employed in small and medium-sized
businesses.

Keywords: small and medium-sized businesses, sanctions, state support,
credit holidays, national project.
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2. [TIPOBJIEMBbI 1OBbIYMN,
HEPEPABOTKU ITPUPOJAHBIX PECYPCOB
N 3AIIUTHI OKPYKAIOIIEN CPE/IbI

YK 622.2:504.06

BJIUSIHUE OCYHIEHUSI
TOP®AHBIX MECTOPOXAEHNUU HA KIIMMAT

B.P. [Iuauyk, M.H. Muxaabuyk, O.B. IlyxoBa
© Ilunuyk B.P., Muxanvuyk M.H., Ilyxoea O.B., 2023

Annomayun. B cmamve na ocHoge npeodblOyWux Uccie008anuli Usy4eHo
eUAHUE MOPPAHO20 MECMOPOXICOeHUs Ha Kiumam. B pezynemame ycmamnos-
JIeHO, 4MO ocCyuieHue MopPAHO20 MeCmOopoOHICOeHUs Npueooum 0Oorvue K
He2amueHbiM NOCAeOCMBUSM, YeM K NOTOHCUMETbHBIM.

Knrwouesvie cnoea: mopgh, mopghanoe mecmopoosicoenue, ocyuieHue,
VeNleKUCTbILL 243, 3AWUMa OKPYHCaroujel cpeowl.

Topd — ocamounasi ropHas MOpoJia OPraHUYECKOrO MPOUCXOXKICHHUS,
oOpasyromiascsi B pe3yibTaTe OTMUpaHUS M HEMOJHOro pacrajga OOJOTHBIX
pacTeHHil B YCJIOBUAX MOBBIIIEHHON BJIQXXKHOCTH MPHU HEIOCTATKE KUCIOPOIa
(0O2), a Taxxe nipu coaepkanuu He 6omee 50 % MuHEpaIbHBIX KOMIIOHEHTOB Ha
cyxoe BemiecTBo (puc. 1).

B Poccum BeIIBIEHO W pasBemaHo 154 mwmimapaa TOHH Topda Ha
HACTOSIIIMKA MOMEHT. B eBpomnelickon yactu Poccun cocperoToueHo MPUMEPHO
36 %, a B Azuatckoii — 64 % 3anacoB Topa. IX M3y4eHHOCTh HEOJIMHAKOBA B
pa3JIMYHBIX pallOHAX U CBSI3aHA B OCHOBHOM C MHTEHCHUBHOCTBIO UCIIOJIb30BaHUS
TOp@sAHBIX pecypcoB [3].

Campim 6osbiiuM 60510TOM Poccun u EBpornibl cuntaercst Bactoranckoe,
3aHUMAIOIIEEe TUIONMAb 53 THICAYM KBAJpPaTHBIX KUJIOMETPOB MEXKIY TaKUMHU
kpynHeiMH pekamu Cubupu, kak Upteim u O6s (Tomckas, HoBocubupckas u
Owmckas obnactu). Bacroranckoe 601010 00pazoBasiock 0kojo 10 Teicsu et
Ha3aJl, a mpolecc 3a00JIaYuBaHNs TEPPUTOPUH TTPOJOIKAETCS 10 cux mop [9].

Bcero na Tepputopun Poccum Ha CEroJHSIIHUN J€Hb CYIIECTBYET
35 6omnot. x cymmapnas miomaas cocrasiser 10,7 Muiinona rekrapoB. Bee
oHu, cormacHo IlocranoBnenuto IIpaButensctBa PD ot 13.09.1994 Ne 1050,

UMEIOT MEXIyHapOJIHOE 3HAUCHUE M HAXOIATCA Ha Tepputopuu 21 cyObekTa
P®.
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TopdsiHpie MECTOPOKIECHNUS 3aTPYAHSIIOT OCBOEHUE IPUPOIHBIX PECYPCOB
CEBEpPHBIX M BOCTOYHBIX pailoHOB Poccum, Tak Kak Ha 3a00J0YEHHBIX
TEPPUTOPUSAX CIOKHO CTPOUTH AOPOru U 3aanusd. C npyroil CTOpoHsl, 060j0Ta
PEryIUPYIOT TUAPOJIIOTUYECKUN PEXUM PEK, CIIOCOOHBI CHUXKATh COJIEP)KAHUE B
BO/I€ 3arpsI3HAIONIMX BEIIECTB [8].

Cepime 70 % mpou3BOAMMOTO MHUPOBOTO Topda wucmonb3yercs B
CEJIbCKOM XO035MCTBE B KAUECTBE MOACTHIIKH JJIsI )KUBOTHBIX, IPH IIPOU3BOICTBE
KOMIIOCTOB, TMHTATEIbHBIX, TEIUIMYHBIX TPYHTOB, TOPQSHBIX CyOCTpaToB,
CTUMYJIATOPOB POCTA U Pa3BUTHUS PAaCTEHU [2].

Puc. 1. Topd

JIJisi TTOATOTOBKUA MECTOPOXKACHHSI K JI00bIYe TOpda OCYIIECTBISIIOTCS
TUAPOTEXHUYECKUE MEPONPUSTHS IO OCyIIeHUo TopdsHou 3anexu. [lyrem
OCYIIEHUS MTPOUCXOIUT cOpoC U3 TOp(sTHOM 3a1eKU U3OBITOYHBIX 3a11aCOB BO/IbI,
MaKCHUMAaJIbHO OTPaHUYMBACTCS MOCTYIUIEHUE HA TEPPUTOPHUI0 MECTOPOXKICHUS
MOBEPXHOCTHBIX ¥ TPYHTOBBIX BOJ| C MpUJIeraoieil Teppuropun. B pesynbrare
OoCymieHusT TOP(MSHONW 3aJeKH €€ CPEAHsS BIAXHOCTh YMEHBIIACTCS [0
IKCIUTyaTaIlMOHHOTO 3HAYCHUS, TIOHIKAECTCS YPOBEHb TPYHTOBBIX BOJI,
TopdsHAS 3aJIeKb YIIOTHICTCS, TOBBIMIACTCS BBIXOJ BO3IYIIHO-CYXOTO Topda
U CO3JTAFOTCS YCIOBHS ISl MPOXOXKICHHS PA3TUIHBIX TOPPSHBIX MAIuH (B TOM
YHUCJIe MAIIMH JJIS MMOATOTOBKY IUIOIIAACH, MPOU3BOJICTBA M TPAHCIIOPTHUPOBKHU
Topda) [1].

B nocnennue ro/ibl 3HAUUTEIHHO YCUIIWIIACH IMHAMUKA OCYIIIEHUs 00JIOT.
EcTh KOMIaHuu, MOCTABIAIONINE JIJISl 3TUX IEJel crenralibHOe 000pyJ0BaHUE.
Ceiiuac ocymeHo okoio 60 % Oonor monechkss Poccun u benopyccuu. s
cpaBHeHUs: B ['epMaHuu, B KOTOpPOM KOrja-To OBLJIO OYE€Hb MHOTO OO0JOT, C
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HOSIBJICHUEM HJIEU MX OCYILEHUS BCE OOJIOTUCThIE TEPPUTOPUU MPEBPATUIIUCH B
CEIIbCKOXO3SMCTBEHHBIE yroabsi. IIHTEHCHUBHOE UCIIOIB30BAHUE 3€MIIM U
pe3yJibTaThl KaMIIaHUU [0 OCYUIEHHIO OOJIOT IPUBEIM K HEOOXOJIUMOCTH HX
OXpaHBbI.

B Hacrosmee BpeMs B JMHAMMKE HaMeEuyaeTCs CIajJ, TaK Kak JIIOJIU
OCO3HAIOT BCIO CEPBE3HOCTHh MOCIEICTBUM OCYLICHHs, B YHCIE KOTOPBIX
HapyIICHUE TUTaHUs MEJIKHX PEK, BBITEKAIOMUX M3 OOJIOT, SBISIOIIUXCS, B
CBOIO Ouepelb, MCTOYHMKAMH OoJjiee KpYymHbIX. B pe3ynpTaTe CIUIONIHOTO
ocymieHus 00JIOT MHOTHE M3 HUX MPOCTO nucye3nn. Kpome Toro, ecTh OMacHOCTh
MOTEPATh OMOJIOTUYECKUE pecypchl (TIocie ocyieHus: 00JIOT BBICHIXAIOT Jieca,
3HAYUTENbHO  yYMEHBINAeTcs  paszHooOpasume wux Giaopel u  (dayHsl).
VYBeIMUMBAIOTCS SMUCCUU YTJIEKUCIOro ra3a B arMmocgepy. OcyueHust 6010T
OPUBOJAT K HAPYIIEHUIO PAaBHOBECHS B MPUPOAE U YHUUTOKEHHUIO OMOLIEHO30B
U TEOLICHO30B, a JTO HacTodllee 3Kojoruueckoe OenctBue. IIpobGiaema
OCYLIEHUSI aKTyajlbHA, TaK 4TO €l CIeAyeT YAEJATh NPUCTAIIBHOE BHHMAHHE,
OCOOCHHO YyUYWThHIBas TO, KakKyl IUIOLIa/[b 3aHUMarT Oo0J0Ta B Hamel
cTpane [4].

Kurail npuctynui Kk MacliTabHOMY OCYIIEHHIO BOJAHO-OOJOTHBIX YIOJIMA
B 486 rogy A0 H. 3., KOTJIa Hadall CTPOUTENBCTBO BOJBIIOr0 KaHaa, KOTOPBII
JI0 CHX TOp SIBJIAETCS CaMbIM JUIMHHBIM KaHAJIOM B MUpe. ['outanansl Hayaiau B
OOJIBIIOM KOJMYECTBE OCyLIaTh 3a00JI0UEHHBIE TEPPUTOPUHU OKOJIO THICSYU JIET
Ha3ajJ, HO B IIOCIEJHEE BpPEeMs MHOIME ObLIM BOCCTaHOBJICHBL [lepBhiii
npe3ugeHTt CIIA  [xopmk BalmMHITOH JWYHO PYKOBOAWI HEYJAYHBIM
ocyuienneM Benukoro mpaunoro 6onora Ha rpanune Bupmpkunuu u CeBepHoi
Kapomnuasl. Cerogss MHOTME COBPEMEHHBIE TOPOJa [0 BCEMY MUPY ITOCTPOEHBI
Ha  3alOJIHEHHBIX  3a00J04YeHHbIX  TeppuTopusax.  OcyuieHue  00JOT
IIPOJIOJKAETCS B HEKOTOPBIX a3UATCKUX CTpaHax.

Mexny TeM oOJHa U3 Pa3HOBUAHOCTEM BOJHO-OOJOTHBIX Yroaui, a
UMEHHO Top(sHbIe 00JI0Ta, HAa A0 KOTOPBIX MPUXOAUTCS Bcero 3 % 3eMHOMN
MOBEPXHOCTH, HAKAIUIMBAET B 2 pa3a OoJblle yriiepoia, 4eM jeca.

B Teuenme HECKONBKHX THICSY JIET Kak B TOp(sIHMKAX, TaKk U B OOJIOTax
(opMHpOBaIUCh OTPOMHBIE 3amachl YIJIEKUCIIOrO ra3a M MeTaHa — OCHOBHBIX
NapHUKOBbIX ra3oB. Eciau Obl OonoTa He yaaulsaau HUX U3 arMmocdepsl,
KOHILICHTpAIMsl YIJIEKUCIOrO ras3a B pe3yJbTare JEATEIIbHOCTH YEIOBEKa
yBeJIMurBasiach Obl Ha 28 % Kaxkabli rox [S].

[IpeoOpa3oBanre OOTOTUCTBIX MECTHOCTEW M M30BITOYHO YBIIA)KHEHHBIX
3eMeNlb B IUIOAOPOJHBIE 3€MJIM, OOECIEUMBAIOIIME IOJIyYEHHE BBICOKUX U
YCTOMYMBBIX YPOKAEB CEIBCKOXO3SMCTBEHHBIX KYJIBTYP, IMPEACTAET KIFOUEBON
3a1auell OCYIINTENbHBIX Menuopanuii. OCHOBHOE BO3JEHCTBUE OCYIIUTEIbHBIE
MEJIMOPALMU OKA3bIBAIOT HA BOJHBIM PEXXUM IOUBBI, YCTPAaHSsI U30BITKU BJIAry.
OcBoOonuBIIMECS OT BOJABl IOYBEHHBIE IOPHI 3aAIOJHSAIOTCA BO3IyXOM, B
pe3yabTaTe 3TOr0 YIY4YLIAeTCs BO3AYIIHBIA PEXHUM ITOYBBI U IOBBIIIAETCS €€
MUKpPOOHOJIOTUYECKAs aKTUBHOCTb, YCHUJIMBAIOTCS IIPOLECCHl OKHUCIECHUS MU
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Pa3NoKEHUs] OPraHMYECKOro BellecTBa. TakuMm 00pa3oM yIIydIlIaeTcsl IMUTa-
TEJIbHBIN JJIs1 PACTEHUN PEXUM MOYBHI [4].

Ocymienne 00JIOT BeAET K H3MEHEHHI0 OOIero TUAPOIOrHYecKOro
peKuMa TEPPUTOPHI U MpEBpaIIaeT UX U3 IKOCUCTEM, (PUKCUPYIOIIUX YTIAEPO/I,
B TE€PPUTOPUH, KOTOPBIE BBIACISIOT AUOKCHI YIIepoAa MpH MHUHEPAIH3alNU
Topda, TpoUCXomAmIed BO BpEeMsS €ro MPOCBIXaHUS 3a CUET a’dPOOHBIX
MUKPOOUOJOTUYECKUX TIporieccoB. OcCyllleHHEe HaHecIo OoJbIIoN yuiepo
Heuepno3emblo B eBpormeinckor yactu Poccum, rae HMCYE3d ThICAYA PEK U
PYYbEB U HAYaAJIOCh OOIIEE MCCYIICHUE TEPPUTOPUHU, CHUZWIACH YPOXKANHOCTH
MOJIEBBIX KYJBTYP U JIyTOB. B psiie ciiydaeB mamiHsi Ha OCyII€HHbBIX TOp(sHUKaX
OKa3ajaach MAJIONIPOTYKTUBHOM.

['mobanbHOe  BbIChIXaHHE TOPGSHUKOB  MOXKET IPEBPATUTh  OTHU
HKOCHUCTEMBI U3 XpaHWIHIIA YIJIEPOJa B €r0 UCTOYHUK, a 3TO MOXKET IPUBECTH
K TOBBIIICHUIO KOHIICHTPAIIMM TMApHUKOBBIX Ta3oB B aTmocdepe W,
CJIeI0BATENHHO, YCUJIUTh MOTEIJICHNE KIIMMAaTa, T.€. MapHUKOBbIN A dexT [7].

Ocymienne topda, KOTOPbIA HAXOAMUTCS PSIOM C TOPOJOM, BBI3bIBAET
HEOJIaronpusTHbIC MOCJIE/ICTBUSI HE TOJIBKO Ha PETMOHAIILHOM YpOBHE, HO M Ha
ypoBHE camMoro ropojaa. Peur wumer 00 H3MEHEHUM (CHUKEHUH) YPOBHS
TPYHTOBBIX BOJI. OH HEMOCPEACTBEHHO CBSI3aH C YPOBHEM BOJBI B pEKax,
00JI0TaX U 03€pax, PacloOJOKEHHBIX B OKPECTHOCTSX IMOJ3EMHOT0 OacceiHa.
3HayuTeIbHAS YacTh BOJABl B HA3€MHBIX BOJOEMAax IMOCTYNAeT U3 TPYHTOBBIX
OacceitHoB.

PaccmoTpum nosipoOHee BOZHUKAIONINE HEOIarONpHUsITHBIC TTOCIICICTBHS:

1. Yxyamenue kauectBa Boasl. He Bce rpyHTOBBIE BOJbI NpecHbIe. Boaa
Ha OYEHb OOJBIION ITyOMHE U B BOAHBIX TOPU30HTAX, 3aJETAOMINX O] JHOM
OKEaHOB, coJieHas. PaKTHUUeCKH CYIECTBYET OK0JIO 12,9 MuiuinoHa KyOndecKux
KWJIOMETPOB coJjieHoW Boabl W 10,5 mwmmimoHa npecHoil. B ecTecTBEHHBIX
YCIOBUSIX TpPaHWILA MEXKIY MPECHBIMH U COJICHBIMH BOJHBIMU TOPU30HTAMH
JIOCTATOYHO YETKasi, OJJHAKO B YCIIOBUSIX aKTUBHOI'O BBIKAYMBAHUS MOJ3EMHBIX
BOJI MIpOCEAaHuE TOPU30HTA MOXET MPUBECTH K PA3PYIICHUIO 3TOW T'paHUIIBI.
KpoMe TOro, rpyHTOBbIE BOJbI MOABEPKEHBI XUMHUYECKOMY 3arpsi3HCHUIO:
OeH3UH, HE(Th, TOPOKHBIE COJIM M XUMUKATHI TPOHUKAIOT B BOJHBIE TOPU3OHTHI
yepe3 MOYBY BMECTE C JIOKJEM M CO BPEMEHEM JelaloT €€ HEMPUTOIHOU I
MOJINBA W THTHS. beH3WH, HEPTh, MACIO W APYTHE TPOIAYKTHI MepepadbOTKH
YIJIEBOJIOPOJIOB YACTO XPAHSATCS MOJ 3eMJIEH B CHEIUAIbHBIX METAUIMUYECKUX
pesepByapax. Hampumep, Ha KaKIOH 3alpaBOYHOM CTAaHUHUHM YCTAHOBJICHBI
MO/I3EMHBIE KaHUCTPBI, B KOTOPBIX XPaHATCS OCH3MH, TU3EJIbHOE TOIUIUBO U
coysipka. MeTaml NmoABEpKEH KOPPO3HUH, B PE3yjibTaTe KOTOPOW 00pa3yroTcs
TpemMHbBl U yTeuku. Eciu HepTenmpoayKT MomajaeT B T'PYHTOBBIE BOJIbI, 3TO
MOET MIPUBECTH K CEPHE3HOMY 3arpsi3HEHUIO.

2. IIpocenanue mo4yBbl. Y MEHbIIIEHHE 00BEMa TPYHTOBBIX BOJ MPUBOJIUT K
POCE/IaHNI0 TIOYBBL. B HEKOTOpBIX pailoHax, T/I€ TEMIIbI OTKaYKH OCOOEHHO
BBICOKHM, TOYBA MOJl >XWIBIMH JOMaMH, AAMUHHUCTPATHUBHBIMU 3JaHUSIMU H
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o0BbeKTaMu MHQPACTPYKTYphl POCEAAET HA ECATKU CAHTUMETPOB B roJ. JTO
OPUBOJUT K Pa3pylICHHUIO JIOpOr, ImepedosiM B  BOJAOCHAOXKEHUU WU
AJIEKTPOCHAOKEHUH U PA3PYLICHUIO KUJIBIX IOMOB [5].

VYka3aHHBIE [TOCJIEICTBHUS MOTYT HABPEAUTh IKOHOMHKE IIEJIOr0 TOPOJIa, a
COOTBETCTBEHHO, cTpaHe. K coxaneHuto, 1aHHON mpobiieMe yAeNnsioT CIUIIKOM
Majio BHUMaHUSI.

BaxxHo 0TMETUTB, UTO OT OCyHIEHHUsI OOJIOT M PaTUKATHLHOTO M3MEHEHUS
BOJHOTO OajlaHca CTPAJal0T HE TOJBKO MPUIIETAIOIINE, HO U OYEHb OTAAJICHHBIE
paiionsl  Poccum. HccnenoBanuss  ydeHBIX — JOKA3bIBAlOT, 4YTO  JIeca,
pacmoJIOKEHHbIE BO MHOIMX COTHSIX KWJIOMETPOB OT Y4YacTKOB, TJ€
MIPOBOJMIIUCH BOCCTAHOBUTENBHBIE Pa0OTHI, MOTYYalOT MEHBIIE BIIATH, TOTOMY
4YTO YPOBEHb I'DYHTOBBIX BOJ PE3KO CHWXKAeTCs. B pesynpTaTe Hacessroniue
00J10Ta pacTeHUs] U JKUBOTHBIE MEHSIOTCS JOBOJBHO OBICTPO M MOYTH BCErJa
OTpULIATENLHO. DTO O3HAYaeT, 4TO OMOpa3HOOOpa3ue PACTEHUN U KUBOTHBIX
npuobperaeT OOJIBLIOE 3HAYEHHUE, YK€ HEBO3MOXXHO BEPHYTh €TI0 K IPEKHUM
oObemam. Kak mokaspiBaeT mpakTHKa, 0COOEHHO ONAacHO ocylaTh 0oioTa Ha
IIeCYaHbIX MI0YBAX, a TAKXKE HA TEX, IJI€ €CTh PACTCHUS Pa3HbIX BUJIOB.

[Tocne ocymenusi ObIBIINE OOTOTUCTBIE MECTHOCTH HCIIONB3YIOTCS IO
CEJIbCKOXO3SUCTBEHHBIE YTo/1bs (JTyra, MacTOMIIA, MAIHHU), JIeC U J0ObIay Topda
B IPOM3BOJICTBEHHBIX LIENAX (HalmpuMep, B KayeCTBE MECTHBIX BHUJOB
SHEPreTUYECKOrO ChIPbs). 3HAUUTEIBHYIO TUIOAAb TeppUTOpUU PO 3aHMMAIOT
oxpaHseMmble 00J0Ta TEOJOTHYeCKOro, OHOJIOTHYECKOr0 W HAy4dHOTO
HasHaueHnd. OcoOyl0 KaTeropuio COCTaBISIOT 00JI0Ta C BhIPAaOOTaHHBIM
YACTUYHO WJIM TOJHOCTBIO TOP(POM, KOTOpBIE MOCiIE padoOT MO OO0YCTpPOHCTBY
BOBJIEKAIOTCSI B CEJIbCKOE XO3SAKWCTBO WJIM OCTAIOTCA B BHJE O3€p U IPYJIOB, a
Takke 00JI0Ta, UCII0JIb3YEMbIE B OXOTHUYbEM XO035HCTBE [9].

C SKOHOMHYECKOM TOYKM 3PEHHUS HEBBITOJHO IPOBOAUTH BOCCTAHO-
BUTEJbHBIE PA0OTHI BMECTO paboOT MO OCYIICHHUIO 00JIO0T. J[e0 B TOM, 4TO 3TH
CEJIbCKOXO3SIUCTBEHHBIE 3E€MJIM, KOTOPbIE MOTYT OBITh CO3JIaHBl B MECTax
MeJIMopaluu, TpeOyIOT 3HAUUTEIBHBIX 3aTpaT I MOAACPHKAHUS TPUEMIIEMOTO
YPOBHSI NPOJYKTUBHOCTH, @ CO BPEMEHEM TaKHX 3aTPaT CTAHOBUTCA BCE OOJIbIIIE.
B uTore coBepiieHHO HEBBITOJHO OCYILIECTBIIATh XO3SIMCTBEHHYIO J€ATEIbHOCTD
B MECTax C OCYIICHHBIMH OostoTamu [9].

Kak ynomuHamoce pasnee, ocylieHHe OOJIOT BIMSET Ha MaKpOYpPOBEHb
(obmactm, perwonsl W T.A.). Ecim ocymare 0ojioTa BCE WHTEHCHBHEE, TO B
ornpeAeNeHHOM 00J1aCTH HAYHYTCS ITPOOJIEMBI C BJIaXKHOCTBIO BO3/lyXa, O0IO0THAs
MECTHOCTh CTaHeT OoJjiee 3acylulMBasi, B JKapKyl IOrogy € OTPOMHOM
BEPOSITHOCTBIO YUACTATCS JIECHBIE MTOXKAapBhI (puc. 2).
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Puc. 2. JlecHo#t moxap

Uto Takoe JIECHOM MOXKap C KOHOMUYECKOM M OMOJOTMUECKON TOuYeK
3pennsi? Ecinu paccMarpuBaTh JaHHYIO MOpPOOJEMY € DKOHOMHUYECKOW TOYKH
3peHUs, TO 3TO KOJOCCAJIbHBIE 3aTpaTbl Ha TyuieHue. Kpome Toro, mocie
no’kapa 3eMJil CTAaHOBHUTCS HENMPUTOJAHOW B HMCHOJb30BaHUU. Ee OyayT odeHb
JIOJITO PEKYJIbTUBUPOBATh, a 3TO TAaKXKE€ KOJOCcaldbHble pacxonsl. Otcrona
BBITEKAET €Ile OJHa MpobiieMa, KOTOPYH CJEAyeT pacCMaTpuBaTh C
OMOJOTUYECKON TOUKH 3peHHUsI. ITO poliemMa yMEHBIICHUS MOMYJISIUK (IOPHI
u (hayHbl. MHOTHE BUJIBI )KUBOTHBIX MOTYT OOUTATh TOJILKO Ha 6oJ0Tax: 000pHI,
BBIJIPBI, OHAATPbI, AMEPUKAHCKUE U €BPOIEUCKNUE HOPKU. ECTh BEPOSATHOCTH MX
ncue3HoBeHUs. Eme co IIKOJIbI JIFOJU 3HAIOT, YTO BCE JKHUBBIE OPraHU3MBI
CBSI3aHBI MEXIY COOOM LEMOUYKON «PACTeHUsI — TPaBOSIAHbIC — XUITHUKWY. Eciun
OJIHO 3B€HO HApYyIIEHO, MPOUCXOAT cOOU BO Bcel 1enouke. [Ipu ncuesHoBeHun
OJIHOTO BH/Ia ’KUBOTHBIX €CTh PUCKH UCUE3HOBEHUS BCEH IICMTOYKHU.

NHTeHCUBHOE OCBOEGHUE U YHUUYTOXKEHUE OOJIOT BO MHOTUX €BPOMEHCKUX
CTpaHax MPHUBEJIO K OCKYACHUIO OMOPa3HOO0pa3rs pacTUTEIHLHOTO U KUBOTHOTO
MHpa, K U3MEHEHUSIM B THAPOJIOTHYECKOM pexkume teppuropuil. Kpome toro,
JI0OKa3aHa Ba)kHash poJib OOJIOT B MOJJIEp’KaHMM OallaHca YTJIEKMCIIOro Tras3a B
atMocepe. Bor moyemy Ha mnpoTsikeHUM TmocienHux 25 ner B EBpore
MPOBOJISATCA ~ OOIIMPHBIE KCCIENOBAaHUS W  MPaKTUYECKHe pabdoThl IO
BOCCTaHOBJICHHIO OOJIOT, HA YTO TPATATCS COTHU MUJIJTMOHOB JTOJIJIAPOB.

B Poccuiickoit deneparuu cTeneHb OCBOCHUS OOJIOT, €ClId CPaBHUTH C
EBpomoii, HeBbicOKa. TeM He MeHee HeOIaronmpusITHBIC IOCICICTBUS STOTO
nporiecca B Poccun moryt omymareesa. Tak, ¢ UMEIOMMUMUCS B IIEHTPaIbHBIX
obnactsx Poccum BeIpaOOTaHHBIMU TOP(DSIHBIMA KapbepaMu, KOTOpbIE HE ObLTH
B CBOE BpeMs PEKYyJIbTUBUPOBAHBI, OKA3aJIMCh CBSI3aHbI HEOXKHUJIAHHBIC
AKOJIOTHYECKUE TIPOOJIEMBI: B TMOCIEAHUE TOIBI B MECTaX TOP(SHBIX BHIPAOOTOK
PEryJasipHO BO3HUKAIOT MOXKaphl [8].

Ha otom BiusiHMEe ocyimieHus TOPQSHBIX  MECTOPOXKIACHUM  He
3akaHyuBaeTca. MacmrabHoe ocylieHrue 00JIOT MOKeT BbI3BaTh smuccuio CO;.
bonoTa SABIAIOTCA OAHUM W3 BAXKHEWILHUX PE3EPBYapoOB yTriepoAa Ha IUIAHETE.
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OpHako TOJ BJIMSHUEM BHEIIHUX BO3JEHCTBUM, TAaKUX KaK OCYIIMTEIIbHAs
MeJIopalys, MPOUCXOAUT Jierpaaanus TOphsSHON 3aleku, TepaeTcs yriiepoa B
Bujie noTokoB CO2, CH4, BOIOPaCTBOPUMBIX OPraHUYECKUX COCTUHEHUH [8].
3a00104eHHAasE MECTHOCTh — HE3aMEHUMBIN PETyJsTOp KiIMMaTra 3eMIIH.
EnuHcTBEeHHAass sKocucTeMa Ha IUIaHETe, MPOTHUBOJEHCTBYIONIAS CKOTUICHUIO
CO, B armocdepe u mapHUKOBOMY 3¢ dekTy, — 6omora. OIUH reKTap 3THX
yroauii 3a6upaet CO, u3 atmochepsl B 10 pa3 agdexkruBHEE, UeM Jiec TaKOH ke
mwiomaan. bomora HakamumBaiT TOP(Q, KOTOPBIM COCTOMT B OCHOBHOM W3
yriepoaa. OHU SBJSIIOTCS TPUPOJHBIMU JIOBYIIKAMH JJISI 3TOrO Tras3a, U3bIMast
ero u3 armocdeprl. TeM camMbIM TpSCUHBI MNPEAOXPaHSAIOT atmochepy OT
NeperpeBa, yMEHbBIIAIOT MAPHUKOBBIN dPPEKT U OXJIXKIAAIOT MIaHeTy [8].

MaxkcumanbHble CKOPOCTH MPOAYIIMPOBAHUS YTJIEKHCIIOTO ra3a OTMEUYEHBI
B BepxHHUX (0—10 cMm) crnosax TopdsaHoit 3anexu (cM. puc. 1). OHM mocTUramu
1,58 £ 0,26 u 0,97 = 0,17 mr CO;'n-1'T-1 Ha HEOCYIIEHHOM M OCYIICHHOM
ydactkax Oojora. B paborax [11, 12] Takxke roBopurcs, 4to B cilosax Topda,
OJIM3KUX K MIOBEPXHOCTH, HabJr01aeTcs HanbosbIee npoaynupoBanue COz, a 1o
Mepe VyBEIMYEHHUs TIyOWHBI MHTEHCUBHOCTH Ipoiiecca cHuxkaerca. Otoop
00pas1oB Topda ObLT BBITIOJHEH B OCEHHUH MEPHUOJ, KOTJa B MOYBY IMOCTYIACT
CBEXXHMH pacTUTENbHbIM omaa. OCEeHbO B AKTUBHOCTH MHUKPOOPTaHU3MOB
MPOUCXOAUT MOABEM, OOBSICHUMBIN MOMAIaHUEM B TIOUBY OOJIBIIOrO KOJIMYECTBA
JIETKOTUJIPOJIM3YEMBIX OPraHUYECKUX COEAMHEHUM Omaja, 4To U OMpelesseT
MaKCUMaJIbHYI0 MHTEHCUBHOCTh MPOYIIUPOBAHUS YTIEKHUCIIOrO ra3a B BEPXHUX
crnosix TopdsHoM 3anmexw [ 10].

[Io omeHKkaM ydYeHBIX, BOJHO-OOJIOTHBIE YTOJibsi B HACTOSIIEE BpeMs
3aHuMaroT 6osee 12,1 MIUIITHOHA KBAJIpAaTHBIX KUJIOMETPOB — 3TO OOJIbIlE, YeM
wiomanas ['pennanaun. U3 aux aumsb 13—-18 % (2 300 yyacTKOB) BKIIIOYEHBI B
cnucok PaMcapckux BOJHO-00JIOTHBIX YTOAMH, T.€. HAXOSATCS MO/ OXPaHOM.

Pamcapckasi KOHBEHIMsSI — JIOroBOp, partuduiupoBanHbii 170 rocy-
JapCTBaMU, B 4Kcie KOTOpbIX ecTh U Poccus. 1lenb KOHBEHIIMM — COXpaHEHHE U
pa3yMHOE  WCIIOJNIb30BAaHWE  BCEX  BOJHO-OOJNIOTHBIX ~ YTOAMM  IIyTEM
OCYIIECTBICHUS MECTHBIX, PETHOHAIBHBIX W HAINMOHAJILHBIX JCUCTBHA W
MEXIYHApOIHOro cotpyanuyectBa. [lo cocrosauuro Ha 2019 rom KoOHBEHUHS
oxBatbiBaeT 307 BOAHO-OOJOTHBIX YTOAMN MEXKIYHAPOJIHOTO 3HAYCHUS OOIICH
mwiomanpo 2289 MwumoHa rekTtapoB. IIpm 3TOM OHa HE Y4YHMTBIBAaET Te
MPOIIECCHI, KOTOPBIE MTPOUCXOAT C BOJHO-00JIOTHBIMU YTOABSIMH H3-32 U3MEHE-
Hul kiumarta. B [lapikckom cornameHuu no KiuMaTy OTCYyTCTBYET OTAeNIbHAs
cTaThsi 0 00JOTax: B HEM TOBOPUTCS JIMIIb O JIeCaX, KOTOpPbIE CTPaHbl —
YYaCTHUKH COTJIAIIEHUS — MIPU3BIBAIOT 3aIUIIaTh U BOCCTAHABIUBAT.

Opranmzamuss O0benuHeHHBIX Hanuii Takke He yAenseT JOJDKHOTO
BHUMAHHS HAPYIICHUSM BOJHO-OO0JOTHBIX yrojauid. IlpoekTt moj Ha3zBaHueMm
«CoxkparnieHue BBIOPOCOB B pe3ylibTare 00€3JIeCeHUs] U JerpaaupoBaB-
mux JiecoB», win REDD+, noapasymeBaeT puHaHCUpOBAHUE Pa3BUBAIOIINXCS
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CTpaH Uil 3alllUThl TOJBKO CYIIECTBYIOIIUX JIECOB, TMPEIOTBPAIICHHUS
00e3y1eceHrsI U1 BOCCTAaHOBIICHUS JIETPaIUPOBAHHBIX JIECOB.

XOoTs yKazaHHas WHUIMATHUBA KacaeTcsl MOKPBITHIX JiecaMu BOJHO-
OOJIOTHBIX YrOJWM M MaHTPOBBIX 3apociei, JOOPOBOJIBLHOE TOJOXKEHHE TI0
OTYETHOCTH O BBIOPOCAX OT BOJHO-OOJIOTHBIX YIOJIUi OBLIIO BBEJIEHO B CUCTEMY
yuera kaumara OOH jmume B 2016 roay. Iloka maHHBIE MO 3TOMY BOIIPOCY
OTHPABJISAIOT JIMIIb HECKOIBKO CTpaH [2].

[TocTostHHBIC TUCKYCCHHM YYEHBIX, CBSI3aHHBIE C BOIPOCAMH METHOPAIlAN
TOp(AHBIX OOJIOT, TAFOT MUPOBOMY COOOIIECTBY HE TOJHKO HOBBIE OTBETHI, HO M
HOBBIC BOIPOCHL. Bmpodem, cka3arh, YTO OCymaTh O00JI0TAa COBEPIICHHO
HEJIOIMYCTUMO C DKOJOTHUYECKON TOYKH 3PCHHsI, HENb35. BOJBITUHCTBO yUCHBIX
CUUTAIOT, YTO TIPOM3BOJUTH MEJIHOPATUBHBIE MEPOMNPUSTHS BO MHOTHUX
MECTaX MOXKHO U JaXe€ HYXHO, OJTHAKO MOAXOAUTH K ATOMY JeNy CIEayeT
panmoHanbHo [9].
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IMPACT OF DRYING PEAT DEPOSITS ON CLIMATE
V.R. Pinchuk, M.N. Mikhalchuk, O.V. Pukhova

Abstract. In the article, on the basis of previous studies, the influence of a
peat deposit on the climate is studied. As a result of the research, it was found
that the drainage of a peat deposit leads to more negative consequences than
positive ones.
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3. NIPOU3BOACTBO CTPOUTEJIBHbBIX MATEPUAJIOB,
CTPOUTEJIBCTBO U CTPOUTEJIBHBIE TEXHOJIOI'NHA

VJIK 691.535

YOPEKTUBHOCTD JUCHEPCHOI'O NOJIUAPMUPOBAHMUS
JTOPOKHOI'O BETOHHOTI'O TOKPBITUS
HU3KOMOJYJbHOHN Y BBICOKOMOIYJbHON ®UBEPOI

A.P. Eropos, B.U. Tpopumos, B.b. Ilerponasinosckas, T.b. HoBuuenkona

© Ezopoe A.P., Tpogpumos B.U.,
Ilemponaenoseckaa B.b., Hosuuenxosa T.b., 2023

Annomauyusn. llpusedenvt pesynomamvl IKCNEPUMEHMANbHBIX UCCAE00-
BaHULl  GIUSAHUA HUSKOMOOYILHOU NOAUNPONULEHOBOU DUOPbLL U  BbICOKO-
MOOYIIbHOU CMANbHOU  KpyueHou Guopsl, a makxdce ux KomMOUHaAuuill Ha
Xapakxmepucmuky npoYHocmu u 00a208eyHocmu puopobemona. Ha ocnosanuu
OAHHBIX, NOJYUEHHbIX NOCie UCHbIMAaHUull GuopodbemoHusvix 00pasyos Ha
pacmsiiceHue npu uzeube, NOCMpoeHvl OUAZPAMMbL, N0 KOMOPLIM YCMAHOBIEHO
GUAHUE OMOEIbHLIX BUO08 BOJOKOH U UX KOMOUHAYUL NpU NOIUAPMUPOBAHUU
Ha xapakmep pazpyuilenus KOMNOo3umos, paccuumaHsvl eUUHbL UX CUTLOBbIX U
9Hepeemuueckux xapaxkmepucmux. OnpedeneHvl d¢hghekmusHble COOMHOUEHUS
MedHcoy  BONOKHAMU — NpU  NOIUAPMUPOBAHUU,  NO3GOJAIOWUE  NOLYYUMD
@ubpobemon ¢ 8biCOKUMU NOKAZAMENAMU NPOUHOCTIU U 00N208EYHOCHI.

Knwuesvie cnosa: ¢ubpobemon, HUZKOMOOYIbHbIE MUKPOCEMKLU,
Memaniuyeckas puopa, noauapmMuposanue, npoYHOCMs, 001208€4HOCHb.

BBEJIEHUE

[leMeHTOOETOHHBIE TMOKPBHITHS PabOTAlOT B YCJIOBHUSX  CJIOXKHOTO
HaIpsHKEHHOTO  COCTOSIHUSL  MOJl  JEHWCTBHUEM IOBTOPHBIX JIMHAMUYECKHUX
HArpy30K OT aBTOMOOUJIEH U MEPEMEHHBIX TEMIIEPATYPHO-BIAXKHOCTHBIX MOJIEH.

[Ipy HarpeBaHUM WM OXJIAKICHUHU IUIAT TOKPBITUS OHH CTPEMATCS
W3MCHHUTHh CBOMW JIMHEHHBIC pa3Mepbhl, HO W3-3a COMPOTHBJICHHUS CBOOOIHOMY
MEePEMEILICHUIO TTI0 OCHOBAHHUIO B HUX BO3HUKAIOT TEMIIEPATYPHBIC HATIPSKEHUS.

[Ippy w3MEHEHWHM TEeMIEpaTypsl 110 TOJIIUHE I[EMEHTOOETOHHOTO
MOKPBITUS TTUTHI KOPOOSITCS BBIMYKIOCTHIO BHHU3 (HOYBIO) WJIM BBEpX (IHEM) B
3aBUCUMOCTH OT HampaBJeHUsl TEIIOBOro mnoroka. [lpu HecocTosBIIMXCS
nedopmarusix KOpoOJIeHHS B IUIMTaX Tak)Ke BO3HUKAIOT TEMIIEpaTypHbIE
HAIpsHKEHUS, BEJIMYMHA KOTOPBIX 3aBUCUT OT HMX COOCTBEHHOM MAacChl H
reOMETPUYECKHUX pa3mepos [1-3].
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VYcnoBuss paboThl 1IEMEHTOOETOHHOIO IMOKPBITUS B pa3HbIX 30Hax (B
LIEHTpE, Ha Kparo, TOpLE, Yy IUIMTHI, MOJOCE HaKaTta U T.H.) HEOJAHOPOIHBI.
DTO cO34aeT BO3MOYKHOCTh HAKOIUIEHUS! OCTATOYHBIX JAepopMaliiii OCHOBaHUM
noJl NnepupepuiiHON YacThi0 IUIUT MOKPBITUS MO BCEMY MEPUMETPY, a TaKXKe
YaCTUYHOTO HApyUIEHWs KOHTAKTa WX HMWKHEH MOBEPXHOCTH C OCHOBAaHUEM,
0COOEHHO B 30HaX Kpas W IONepevyHbIX WIBOB. B pesymbraTe oOpasyrorcs
3aBHCAIOIINE YYACTKH IUTUTHI, B KOTOPBIX PE3KO BO3PACTAIOT OTPUIIATEIHHBIE
M3rH0A0IIe MOMEHTHI TIPU PACIONIOKEHUN HATPy3KH Haja MIBoM [4].

TemnepaTypHO-BIa)KHOCTHBIC HANPSHKEHUS BMECTE C HAMPSIKCHUSIMH OT
TPAHCTIOPTHBIX CPEJICTB MPUBOAT K BOBHUKHOBEHHUIO U PAa3BUTHIO TpeluH [5].
B 1eMeHTOOETOHHOM TOKPBITUM OHH OOpa3ylTCsl B pa3HOE BpeMs U B
Pa3IMYHBIX MECTaxX IUIUT, UMEIOT pa3HOE OUEpPTaHHUE U HampaBiieHUE. TpenuHbl
MOTYT OBITh BOJIOCSHBIMHM, NOBEPXHOCTHBIMH M CKBO3HBIMHU. [lOBEpXHOCTHBIE
IOCTENIEHHO YBEJIIMYUBAIOTCA B JUIMHY M INIyOMHY M MOTYT Pa3BETBISATHCS B
pa3HbIX HanpaBieHUsX. OMacHOCTh CKBO3HBIX TPEIMH COCTOUT B TOM, YTO OHHU
CHIDKAIOT HECYUIYI0 CHOCOOHOCTh LIEMEHTOOETOHHBIX MOKPBITHMH M CO3JAr0T
yCIJIOBUS JUI IPOHUKAHUS BOJBI B TPYHTOBOE OCHOBaHUE [6]. Beneacrue sToro
HEOOXOJMMO TOBBICHTH MPOYHOCTHBIE CBOWcTBa OeToHa. [l ymydiieHUs
JTAHHBIX CBOWCTB B HAcTOsIIEH paboTe HCIOIB30BAHO AUCIIEPCHOE MOTUAPMUPO-
BaHHWE BBICOKOMOAYJIHHOW MeETaNIMYecKor KpydeHou ¢(ubporr (puc. 1) u
HU3KOMO/IYJIbHBIMU TIOJUIPONIICHOBBIMHA BOJIOKHAMH.

Puc. 1. Meramnmmdaeckas kpydeHas guodpa

YT0ObI MOBBICUTH COMPOTHUBISIEMOCTh PA0OThI BOJIOKHA PACTITHBAIOIINM
Harpy3kam, ObUIO MPEJIOKEHO BBIMOJMHATh Ha KOHIAX (UOpHI momepeyHbIe
BBINTYCKU — aHKepbl. OaHaKo Takyro GopMy GuOpsl MOKHO clienaTh TOIBKO U3
CTaJI, TaK KaK U3TOTOBUTH MOJMMEPHYIO (PUOPY C aHKepaMU OYE€Hb CII0XKHO.

B cnydae ucnonb3oBanus (GuOpsl B BHJE OTpe3Ka HUTU C aHKEpamMu B
pabote OyayT ydacTBOBaTh HECyIllasg 4acTh (CaMa HUTH), a TAKXKE MOMEPEUHbIC
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BbIycKku. [Ipu sTOM 0O0Illlee CONMPOTHUBICHHE CABUTY OyAET CKIAIbIBATHCS W3
JBYX COCTAaBIIIOLIUX: CONPOTUBJIEHUS CIABUra IO MOBEPXHOCTH aAre3ud H
COTPOTHUBIICHUSI Cpe3a TMOIMEPEYHBIX BBIMYCKOB. Bpimonnenne GuoOpsr s
JUCTIEPCHOTO apMHUpPOBaHMsI OeTOHa OCOObIM 00pa3oMm, T.€. B BHUJIE OTpe3Ka
IIOJJUMEPHOM HHUTH, COCTOSILEN U3 HECyLIeW NPSMOJMHEMHOW YacTh W
MONEPEYHBIX BBHIITYCKOB (AHKEPOB) MO BCEH MJIMHE, TO3BOJISIET JIOOUTHCS
OoJbiero o0beMa MUKPOAPMHUPOBAHUS U CIEIJICHHUS OETOHHOM CMECH 3a CUeT
MPOHUKHOBEHUS YaCTH CMECU B MPOMEKYTKH MEXKIY BBITYCKaMH (B OTKPBITHIC
rHE3/1a) U 3a cueT OOoJbIIEero oxBara O0ObEMa apMUPOBAHUS AHKEPAMH, UTO
MOBBIMIACT COMPOTHUBIAEMOCTh (PUOPHI TEWCTBHIO CABUTOBBIX AedopMariuii u
PACTATUBAIOIINX HANPSDKCHHUH | MTOBBIIIACT MMPOYHOCTH OCTOHA B 1IEJIOM [7].

HuskomonynbpHasi monunponuieHoBass ¢uoOpa HECocoOHa TMOBBIIIAThH
IPOYHOCTH OETOHA Ha CXKaThe, HO OHA TMOBBINIAET MPOYHOCTh HA PACTSHKCHHE
pu U3rude U MpeAoTBpaIacT XPYyNnKoe paspylieHue ¢uopodeToHa [8, 9].

B crateax [10, 11] momguepkuBaeTcs, 4TO MOJUMNPONUICHOBBIE BOJIOKHA
XapaKTepU3ylTCs 3HAYUTENbHBIMU JepopMalusiMu Jake TpU HEOOJIBIIUX
Harpy3kax pacTsskeHHus. Takoke 3TH BOJIOKHA MMEKOT BBICOKYHO HMCTHPAEMOCTb
MOBEPXHOCTU M TOPIOYECTh MPU BO3JAEHCTBUM OTKPHITOrO IUIAMEHHU. Y aBTOpa
ctathu [12] gpyroe mHeHue. OH yTBEp>KAaeT, YTO MOJUIIPOIUIICHOBBIE BOJIOKHA
CHIDKAIOT UCTUPAEMOCTh OETOHa.

Ha nam B3rsg, aBrop ctateu [13] npaB B TOM, YTO MOJUIPOINUIIEHOBAS
¢budpa uMeeT OTHOCUTENIBHO HU3KUM MOJYJIb YIIPYTOCTH, HU3KYIO TEMIIEPATYPy
rmasieHust (105 °C). Takue xapakTepUCTHKU CKa3bIBAIOTCS HA 3HAUYUTEIIHLHOM
neOpMaTUBHOCTH, UCTUPAEMOCTH U roprodectd Matepuana [13]. Cuuraercs,
corjacHo ctatbsm [14, 15], uto nedhopMaTUBHOCTH BOJIOKHA UTPAET 3HAUUMYIO
pOJib B IPEAOTBPAILICHUN XPYIIKOTO Pa3pyIICHUSI.

[TonmunponuneHoBass ¢ubpa mnpuMeHsieTcss U OyJIeT NPUMEHATHCS s
apMmupoBaHus (HUOPOOETOHOB B CBA3UM C HU3KOM CTOMMOCTBIO U BBICOKOM
XUMHAYECKON CTOMKOCTBIO B IIEJIOYHBIX CPEIaX.

IHOCTAHOBKA 3AJIAYA U LIEJIb PABOTbI

[lenbto paOOTHI ABISETCA MOJTYyYEHHE OETOHHOW CMECH JJISl JTOPOKHBIX
IUTUT C MPOEKTHBIM KJIACCOM MO MPOYHOCTH Ha PACTSHKCHUE MPU U3ruOe He
Hwke Bw4,0, mo mpouHoctu Ha cxkarue — He HWxke B30, a Takxke ¢ Mapkoi mo
Mopo3zocrorikoct F2300 u mo nctupaemoctu U-2.

JIJ1st TOCTY>KEHHMS 11eJI HEOOXOAUMO PEIIUTh 3aa4Hu:

1. Pa3zpaboraTh 1 npoBepuTh paboumii cocTaB OETOHHOM CMECH C KIIACCOM
10 MPOYHOCTH Ha cxarue B30.

2. Co3naTh ONTUMAIBHYIO DPEHEeNTypy HccienyemMbix (puOpoOeToHOB U
HCCJIEIOBAaTh COBMECTHOE BJIMSHUE KOHIIEHTPAIMM METATUYeCKON (GuOpbl u
MOJIUTIPONIIICHOBOM (hUOPHI HA UTOTOBBIE XaPAKTEPUCTUKHU OETOHOB.

3. Onpenenutb KOMIUIEKCHBIE XapaKTePUCTUKU MOTYyYSCHHBIX OETOHOB.
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MATEPUAJIBI U METOAbI UCCJIIEJOBAHUS
[Ipy npoBeaeHMM HCCIAEAOBaHUN OBLI HUCIHOJIB30BAaH MOPTIAHILIEMEHT
HEM 1 42,5H (EBpounement 500 O3kcrpa) mo I['OCT 31108-2020.
B Tabn. 1 mnpeacraBiieHbl HEKOTOpBIE XapAaKTEPUCTHKH HCIIOJIIB30BAHHOTO
NOPTJIAHEMEHTA, TaKue KaK TOHKOCTh IIOMOJIa, HOpMaJIbHAas TYCTOTa U CPOKHU
CXBaTBIBaHUS IIEMEHTHOTO TECTa, MpEeea MPOYHOCTH MPU U3TUOE U CIKATUU B
BO3pacTe 7 u 28 CyTOK.
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['OCT 8736-2014 «Ilecok mist cTpouTenbHbIX paboT». ['panynomerpudeckuit
COCTaB TIPEICTaBIICH B TA0II. 2.

Tabnuya 2
I'paHyIOMETPUYCCKUN COCTAB IIECKa
OcTatku Ha [wnamerp cut, MM Mopyns
curax, % 25 | 125 | 063 | 0315 | 016 | <016 | PO
Kp
YactHble 6,20 6,80 32,70 | 30,10 | 17,10 7,10 234
[lonabIc 6,20 13,00 | 45,70 | 75,80 | 92,90 | 100,00 ’
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XapakTepUCTUKH IJIOTHOCTH MECKa:

HACBINHAs IUIOTHOCTD 3aIIOJIHUTENS], BHICYIIEHHOTO IO MTOCTOSIHHOM Macchl,
pn=1650 xr/m>;

WCTUHHAS [IOTHOCTH 3aIOJHUTENS oy = 2 650 Kr/m?.

JUis 1UcnepcHOro apMUpOBaHUsl OETOHOB NMPUMEHSIIACH METaInyecKast
MHOTOaHkepHas pudpa quamerpom 20-25 MkMm, yuHOM 515 MM (puc. 2).

Puc. 2. Meraminueckast kpyueHnasi puodpa

B xoxe BbINOTHEHMS HAy4yHO-UCCIENOBATENbCKOW pabOThl HCHOJIb-
30BAJIUCh CTAHJAPTHBIE METO/Abl MCIBITAHUN M HCCIEIOBAaHUN CBHIPHEBBIX
MaTEpHAJIOB U U3JI€JIUI HA UX OCHOBE.

[IpousBoaunuch HUCHOBITAaHUS MPOYHOCTH OOpa3lloB Ha CXKAaTUE U Ha
pacTspkenue npu usrude B cootBercTBUM ¢ ['OCT 10180-2012 «betonsr.
MeTo/b1 onpe/iesieHrs: TPOYHOCTH 0 KOHTPOJIBHBIM 00pa3imamy.

[IpoBOIUINCH UCTBITAHUSA C LETBIO ONPEIEICHUS OPUCTOCTH MaTepHalia
B cooTBeTcTBUU ¢ ['OCT 26633-2015 «beToHBI TsKENble U MEITKO3EPHUCTHIE.
TexHn4eckue yCclIoBusD.

HuskomonynpHOM  (ubpoit BeICTymaeT monumponuiacHoBas (ubpa
CemFibra (puc. 3).

Puc. 3. Ilomunponunenosas ¢pudpa CemFibra
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XapaKTepuCTUKH MOTUIPOITUIICHOBON PUOPHI:
. dnvna — 12 mMm.

. Anametp — 20 MKM.

. [TmotrOCTB — 0,9 I/CcM>.

. Monyns ynpyroctu — 7,5—18 I'lla.

. Y inunenue npu paspsise — 10-25 %.

. CTolikas B IIEJTOYHOM Cpefe.

. Monyis FOnra — 3 500 H/mm?.

. IIpounocTs Ha pas3psiB — 350 H/mm?.

. Temneparypa pazmsaraenus — 145 °C.

O 00 1 O\ N W —

10. TpancnoptupoBaHue, MapKUpOBKAa W XPAHECHUE MPOU3BOIATCS 10
I'OCT 2910-91.

PE3YJIbTATBI U UX OBCYXJIEHUE

Pe3ynbpTatel MpOBEACHHBIX HCCIEIOBAaHUM 3aBUCUMOCTH MPOYHOCTHBIX
CBOMCTB MEIKO3EPHUCTOTO OETOHAa OT MPOLEHTHOro coaepxkanus (Guop
pUBEAECHBI B Ta0. 3.

Tabnuya 3

Pesynbratel ucnbiTanuii 00pasioB-06anouek pazmepamu 40x40x160 mm

C IIpenen IIpenen mpouHoctu Ha cxkatue Rex, MIla
penHss
Ne obpasma- IOTHOCTL IPOYHOCTH . . C
6ATOUKH e [py M3ruGe Hns ognoit | [ns Bropoit penHee
Pep, KI'M Russr, MITa IMOJIOBUHKH IIOJIOBUHKH 3HAUCHUE
O06pasipl 6e3 GuopsI
1 2 150,00 4,56 34,60 35,10 34,85
2 2 124,00 4,87 33,60 33,90 33,75
3 2 132,00 4,62 35,60 35,90 35,75
Hroro 213533 4,68 - - 34,78
cpenHee
O6pasubl ¢ pudpoii 2 % oT obielt Macchl
1 2 164,00 5,24 35,80 36,10 36,00
2 2 156,00 5,49 35,40 34,60 35,00
3 2 176,00 5,13 37,80 37,40 37,60
Hroro 216533 5,29 - - 36,23
cpeaHee
O6pasubl ¢ pudpoii 4 % ot ob1ielt Macchl
1 2 089,00 5,98 38,90 38,50 38,70
2 2 108,00 6,45 37,10 37,30 37,20
3 2 141,00 6,41 38,10 37,90 38,10
Hroro 2 112,67 6,28 - - 38,00
cpeaHee
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Oxonuanue maon. 3

C [Ipenen [Ipenen nmpounoctu Ha cxatue Rex, MlIla
penHss
Ne oGpazma- POYHOCTH . .
610N HJIOTHO/CT31) Ipu w3rHGe Hnst omuoit | Jlyis BTOpoid Cpennee
Pep, KI/M Rusr, MITa MOJIOBUHKHU IMMOJIOBUHKH 3HAYECHUE
O6pasmsl ¢ pudpoii 6 % oT ob1Iei MacChl
1 2 098,00 5,54 39,10 38,40 38,70
2 2 112,00 5,67 38,40 38,90 38,60
3 2 087,00 5,68 39,30 39,50 39,40
Hroro 2 099,00 5,63 - - 38,90
cpenHee
Ha ocHoBe 3HaueHwii, NpeACTaBICHHBIX B TalJa. 3, MOCTPOEHBI

TUCTOTpaMMBbl 3aBUCHMOCTH MPOYHOCTH Ha pacTsbKeHHe Mpu u3rubde (puc. 4), a

TaKXKC

3aBUCHUMOCTH IIPOYHOCTH Ha C)XaTHe OT OOIIEro CoJjepKaHus
METAJTHYECKOU U MOJUIIPOIMICHOBBIX Puodp (puc. 5).

MNpepen npouHocTu npu usrnbe, MMa

2

4

CopeprkaHue ¢unbpbl, %

Puc. 4. I'paduk 3aBUCUMOCTH TIpe/iesia IPOYHOCTH MPU U3rHode
OT conepkanus GuopbI
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Puc. 5. I'paduk 3aBHCUMOCTH TIpezesia MPOYHOCTH NP CIKATUU
OT conepkanus GuopbI

HcnpiTanus 006pa3iioB Ha pacTsHKEHHUE MPU U3rHoOe MoKa3aiu HanOobIne
MIPOYHOCTH Y cocTaBoB 3 (oOmiee copaepkanue BOJOKOH 4 %) m 2 (obmiee
coJiepskaHre BOJOKOH 2 %). OTHOCHUTENbHO Malyl0 MPOYHOCTh 0OpasloB H3
coctaBa | MOXHO OOBSICHUTH OTCYTCTBHEM apmupoBaHusg. OOpasubl u3
coctaBa 4 (oOmiee cojiepkaHue BOJOKOH 6 %) HMEIOT NepeapMUPOBAHHYIO
CcTpykTypy. OHa MNPUBOIUT K CHIDKEHHUIO OJHOPOJHOCTH (Ha OTO BIHSIET
pasznuyHasi KOHIEHTpaIus coaepxanusi Guodp mo oobemy) OETOHHON MaTpPHUIIHI,
a ClieI0BaTEIbHO, CHUKEHUIO MpeJieia MPOYHOCTH Ha PACTSXKEHUE MPU U3THOeE.

C yBenuyeHHEM KOJUYECTBA BOJIOKOH B COCTaBE 00OPa3IlOB MOBBIIIACTCS U
MIPOYHOCTH Ha CKATHE. DTO CBA3AHO C YIyYIIEHHEM CTPYKTYpHI (prudpobeToHa.

HemanoBakHpIM mMOKa3aTeneM SBISETCA M IUIOTHOCTH Oetona. [lpum
Pa3IMYHBIX YCIOBUSAX OHA TIOJOKUTEIBHO WJIM HETaTHBHO BIHWAET Ha
MOPO30CTOHKOCTh,  BOJOHENPOHHUIIAEMOCTh,  KOPPO3WOHHYIO  CTOWKOCTb.
['mcrorpamma 3aBUCUMOCTH TUIOTHOCTEH OT cojepkanusi ¢uOp mpuBeneHa Ha
puc. 6.
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Puc. 6. I'paduk 3aBHCUMOCTH IJIOTHOCTH 00pa3LoB OT coepkanus Guopbl

C yBenmWueHHEM KOJMYECTBA BOJIOKOH B COCTaBe OOpaslloB CHUKACTCS
IUIOTHOCTh. JTO CBA3aHO C TeM, 4YTO MeTajuimueckas ¢ubpa u
MTOJIUTIPOTIMIICHOBEIE BOJIOKHA UMEIOT 00JIee HU3KYIO TUIOTHOCTh, YeM OCTOHHAS
Matpuia. O0mias MIOTHOCTh MPHU YBEIUYCHUH B OCTOHE KOJMYECTBA BOJOKOH
CHUXKAETCSl.

MOXHO OTMETHTh, UYTO ONTUMAJIBHBIM SIBIISIETCA COCTaB C OOIUM
coaepxkanueM (¢GuOpPoBoJIOKOH TI0 00beMy 4 %. OmnbiTHbIE 00pas3Ilbl,
M3TOTOBIICHHBIE U3 TAKOTO COCTaBa, UMEIOT JYUlIUe MPOYHOCTHBIC MMOKA3aTEIH
Y TIOKA3aTeJ MJI0THOCTH.

BbIBO/JIbI
Ilo pe3ympraTam TNpPOBENEHHBIX MCCIEAOBAHUA MOXKHO  CHENaTh
CIEAYIOIINE BBIBO/IBI. JucnepcHoe IIOJIMaPMUPOBAHUE OeToHa

HU3KOMOJYJbHBIMH M BBICOKOMOJYJIBHBIMH  BOJIOKHAMHM  SIBJISIETCS
MEPCIEKTUBHBIM CIIOCOOOM YIYUIIEHUS €ro CBOMCTB. Mcnob3ys onpeneneHHoe
COYETaHHE BOJIOKOH, MOYKHO IOJY4YUTh KOMIIO3UT, COYETAIOIIMNA B cebe Kak
NOBBILICHHBIE MPOYHOCTHBIE XapPaKTEPUCTUKH, CBOICTBEHHbIE O€TOHaM,
apMHUPOBAHHBIM METAJNTMYECKONW KpyueHOH (UOpOH, Tak U BHICOKHE TIOKA3aTeNIN
JOJITOBEYHOCTH, KOTOpBIE  MpHOOpeTaroT  OETOHBI, apMHPOBaHHBIE
MOJIMIIPONIMIIEHOBBIMU BoJIoOKHaMu. Hanbonee 3 peKTUBHBIM COCTaBOM CIIETyET
CUMTATh BAPHUAHT apMHUPOBAHMS, coaepkamuil 4 % MeTauInYecKod KpPydeHOH
¢bubper u 4 % nomunpormneHoBor (HuOpel. UOPOOETOHBI TaHHBIX COCTABOB
ONMM3KK MO CBOMM XapaKTEPUCTHKAM W TOKa3ajld IOBBINIEHHWE MPOYHOCTH HA
U3ru0 OTHOCUTEIBHO KOHTPOJIBHOrO coctaBa Ha 29 %. Ilpu 3TOM HYKHO
OTMETUTH OTPECIICHHBI CHHEPTH3M, KOTOpBI HaOmomaercs B cucreme. OH
MPOSIBJISIETCS. B TOM, YTO B MOJMAPMUPOBAHHBIX OETOHAX BOJOKHA CIIOCOOHBI B

53



HCKOTOpOP'I CTCIICHU YCHIIMBATDH IIGI\/'ICTBI/IH Apyr Jpyra B CpPaBHCHHHU C
MOHOApPMHPOBAHHBIMHU COCTABAMMU. 210 BHUIHO, K IIPUMCPY, B VYIYUIICHHUU
XapaKTCPUCTHUK MOpOBOCTOﬁKOCTH NI HCTUPACMOCTHU OTHOCHUTCIIBHO
MOHOApPMHPOBAHHBIX o6pa3u0B.
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EFFICIENCY OF DISPERSED POLYARMING
OF ROAD CONCRETE PAVEMENT
WITH LOW-MODULUS AND HIGH-MODULUS FIBER

A.R. Egorov, V.I. Trofimov, V.B. Petropavlovskaya, T.B. Novichenkova

Abstract. The results of experimental studies of the effect of low-modulus
polymer microgrids and high-modulus twisted steel fiber of their combinations
on the strength and durability characteristics of fiber concrete are presented.
On the basis of the obtained test data of fiber-concrete samples for tensile
bending, diagrams were constructed, according to which the influence of
individual types of fibers and their combinations during poly-reinforcement on
the nature of the destruction of composites was established, the values of their
power and energy characteristics were calculated. The effective ratios between
the fibers during polyarming have been determined, which make it possible to
obtain fiber concrete with high strength and durability.

Keywords: fibroconcrete, low-modulus microgrids, metal fiber, poly-
reinforcement, strength, durability.

O06 aBTOpax:

EropoB Anapeii PomanoBuY — maructpant, TBEpCKO rocyIapCTBEHHBIN
TEXHUUYECKU yHUBepcuTeT, TBeph. E-mail: akos1999@bk.ru

55


mailto:akos1999@bk.ru

Tpodumor Banepuit UBaHoBUY — KaHIUJAT TEXHUYECKUX HAYK, JOIEHT
Kadeapbl TPOU3BOJCTBA CTPOUTEIBHBIX W3ACIUNA U KOHCTpyKuMM, TBepckoii
roCcyapCTBEHHBIA TEXHUUECKUM yHUBEpCcUTET, TBephb. E-mail: vitrofa@mail.ru

[lerponaBnoBckas Bukrtopuss bopucoBHa — JOKTOpP TEXHUYECKUX HAYK,
npodeccop Kadenpsl MPOU3BOJACTBA CTPOUTENBHBIX H3ACIUN U KOHCTPYKLHUH,
TBepckoil TOCYyNapCTBEHHBIH TEXHWYECKH yHUBepcuteT, TBepb. E-mail:
victoriapetrop@gmail.com

HoBuuenkoBa Tarpsna bopucoBHa — KaHAMZAT TEXHUYECKUX HAYK,
JOIIEHT Kadenpsl MPOU3BOJICTBA CTPOUTENbHBIX M3JIEIMNH U KOHCTPYKIUH,
TBepckoi TOCYHapCTBEHHBIM TEXHUYECKUN YyHHUBepcuTeT, TBepb. E-mail:
tanovi.69@mail.ru

About the authors:

Egorov Andrei Romanovich — Master Student of the Department of
Production of Building Products and Structures, Tver State Technical University,
Tver. E-mail: akos1999@bk.ru

Trofimov Valery Ivanovich — Candidate of Technical Sciences, Associate
Professor of the Department of Building Products and Structures, Tver State
Technical University, Tver. E-mail: vitrofa@mail.ru

Petropavlovskaya Victoria Borisovna — Doctor of Technical Sciences,
Professor of the Department of Building Products and Structures, Tver State
Technical University, Tver. E-mail: victoriapetrop@gmail.com

Novichenkova Tatiana Borisovna — Candidate of Technical Sciences,
Associate Professor of the Department of Building Products and Structures,
Tver State Technical University, Tver. E-mail: tanovi.69@mail.ru

YK 699.844

AKTYAJIBHBIE BOITPOCHI IIPU ITPOEKTUPOBAHUN
CAMOYIUVIOTHAIOIHUXCA BETOHOB

A.C. Muukesuy, 10.10. Kypsarauxkos, B.U. Tpopumos, T.b. HoBuuenkona

© Muuyxkesuu A.C., Kypamnuxos I0.10.,
Tpogpumos B.U., Hosuuenkoesa T.b., 2023

Annomayun. B cmamee paccmompenvl 0CHO8HbIe acnekmyvl pa3zpadoomKku
cocmaeos camoyniomusawuecocs oemouna (CVDB). Onucauwvt axmyanvHvle
sonpocvl npu npoexmuposanuu CYbB. Ycmanoeneno, umo 0na ymeHbUleHUs.
cebecmoumocmu 3¢hghekmusrno npumeHams mexHozenHvle omxoowvl. Coenaw
661600 0 go3modcHocmu noaydenuss CVbB, obradawowezo  8vlcoKUMU
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NPOUHOCMHBIMU U 0eDOPMAYUOHHBIMU XAPAKMEPUCMUKAMU, C COOEPHCAHUEM
BMOPUUHO20 WeDHS 8 Kauecmee 3anoIHUMEI.

Knwuesvie cnosa: camoyniomusiowuiics 0emowH, OEMOHHBIU JIOM,
8MOpUUHOE CbIpbe, NepepabomKa, MexHO2eHHbLe OMX00bl, MOOUDUKAMOPL.

B mocnennee Bpemsi B CTPOMUTENIBHOM OTpaciu Bce OOJIbIlE BHUMAHMS
YACISETCS PHEPTO- U pecypcorhPeKTUBHBIM MaTepuaiaM. Tak, B COBpEeMEHHOM
CTPOUTENIHCTBE 3JAaHUN U COOPYKEHMU M3 MOHOJUTA HIMPOKO MPUMEHSIIOTCS
BBICOKOTEXHOJIOTMYHBIE OETOHHBIE CMECH, CIOCOOHBIE 0€3 KaKoro-imbo
BHEIIHETO MEXaHMYECKOrO BO3JCHCTBHUS 3aIONHATH OManyOKy (B TOM YHCIE
T'YCTOAPMHUPOBAHHYIO JTHOO OMamyOKy CO CJIOKHON TeoMEeTpHUecKoi (HopMoii),
COXpaHsii TMpHU ITOM CBSI3HOCTh W OJHOPOJHOCTh. VX  Ha3pIBalOT
camoymiotHsomumucs 6eronamu (CYB) [1].

[Ipumenenue CYDB obecneuynBaeT SKOHOMHUIO TPYJI03aTpaT, MO3BOJIAET
OTKa3aThCsl OT UCIOJIB30BAHUS CIIEIUATIBLHOTO O00OpYAOBAHMS ISl YIIOTHEHUS
CMECH, CIIOCOOCTBYET TOBBIIICHHIO CKOPOCTH MPOU3BOJICTBA pabot [2].
CaMOyTUIOTHSIOMUMCS OETOH — BBICOKOTEXHOJIOTMYHBIM Marepuai, Xapak-
TEPUCTUKHA KOTOPOTO B 3HAYMTEIIBHO OOJBIICH CTEMEHU, YeM XapaKTCPHUCTUKHU
0o0bIYHOTO O€TOHa, CBS3aHBI CO CBOMCTBAMH UM TOYHOCTBIO JIO3UPOBKHU
MaTepHaJIOB, TPUMEHSAEMBIX JIJIsl €r0 U3roTOBJIEHUS [3].

HecMmoTpss Ha wuMeroniuecss pa3pabOTKU OTEYECTBEHHBIX YYEHBIX,
KOMIUIEKCHOM 3aBHCUMOCTH «COCTaB — CTpyKTypa — cBouctBa» misi CYb B
HACToOsAIIee BpeMs emie He co3maaHo. CTpyKTypHBIE MapameTphl OETOHA, TaKue
KaKk OObEMHas KOHIIGHTpAIlMsl IEMEHTHOTO TeCTa, UCTUHHOE BOJIOIIEMEHTHOE
otHoeHue B/Ic, BOJIOTIOTPEOHOCTH HAIOJIHUTENICH, 3allOJIHUTENeH U
MUHEPaAIbHBIX JO00ABOK, SBIISIIOTCS YHUBEPCATbHBIMHU BEIMYMHAMM JJI OLEHKU
U pEryJIMpOBaHUsI CBOMCTB M CTPYKTYphl O€TOHA B IMpoIlecce MPOU3BOACTRA [4].
Y CTaHOBIIEHUE TaKMX 3aBUCUMOCTEH — aKTyaJlbHOE HAay4HOE HAIpaBJICHUE B
teopun npoektupoBanus CVYb. HM3-3a BbICOKOro pacxoja LIEMEHTa,
MUHEPAJIbHBIX J00ABOK U 3HAYUTEIHLHOTO OOBEMHOTO COJICPKaHUSI PACTBOPHOM
cocrasisitoniedl B cmecu CYD 005a1at0T MOHMKEHHBIM MOJAYJIEM YHPYTOCTH H
MOBBIIIIEHHBIMU JIePOpMAITUSIMU YCAJIKU 110 CPABHEHUIO C OETOHAMU U3 HKECTKUX
cMeceil u cmeceld ¢ moaBwxkHOCThiO [11-114 [5]. KpoMe 3TuX HEIOCTaTKOB,
TaK)Xe€ CTOUT OTMETHTh, YTO BBHICOKAss CTOMMOCTH M OOJIBIIIAE PACXOABI TOPOTHUX
KOMITOHEHTOB CMECH IIPUBOIAT K 3HAYMTEILHOMY yIOpOXxaHuio 1 M° cmecu
HU3KHUX U CPEJHUX KIIACCOB IO MTPOYHOCTH.

Boicokas croumocts CYDB 00ycioBieHa CyIIECTBEHHBIM PacX0Ja0M
MOPTIAHAIEMEHTa, MMOATOMY MHOTHE Hay4YHBbIC PaOOTHI ITOCBSIICHBI TOWCKY
METOJIOB COKpaIlleHUs pacxoja Bspkyiiero 0e3 morepu cBoiicte CYb. Ilpwm
npoektupoBann CYDB BaXHO OpHEHTUPOBATHCS HA MECTHBIE ChIPHEBBIC
KOMIIOHEHThI B KAYECTBE KPYITHBIX U MEJIKHUX 3aIMlOJTHUTENEH, a TAKKE AKTUBHBIC
U MHEPTHbICE MUHEPAJbHBIC TO0ABKH C IIEJIbI0 CHUKEHUS YACIbHOW CTOMMOCTH
kyOomeTpa OeroHa. J[lnga cHmwkeHuss cToumoctd KommnoHeHToB CVYbhb
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1enecoo0pasHo  MCHOJb30BaTh ~ MHUHEpaJbHble  JOOAaBKM U3 OTXOJOB
IIPOMBINUIEHHOCTH. OCHOBHBIMHU ITPUMEHSEMBIMU aKTUBHBIMU MUHEPaJIbHBIMU
no0aBKaMM TEXHOT€HHOI'O MPOUCXOXKACHUS SIBISIOTCS 30y1a-yHOoC TOC wm
MOJIOTBI JOMEHHBIN IPaHyJIMPOBAHHBIN HIJTAK [5].

[IpoGnema yTunu3zanuu 0TX010B MPOMBIIIIEHHOCTU U UX MCIIOIb30BaHUS
B KQYECTBE ChIPbS JIJIsl POU3BOJICTBA CTPOUTEIBHBIX MATEPUATIOB aKTyajlbHA HE
TOJIbKO 3a pyOeXoM, HO U B HaIlei crpane. B mepByro ouepenb 3TO CBA3aHO C
YIIYUIIEHUEM 3KOJIOTMYECKON CUTYallul U COKPAIEHUEM TEPPUTOPUU XPAHEHHUS.
B coBpeMeHHOM MHpE HCIOJIb30BAHWE BTOPUYHBIX 3aAIIOJIHUTENEH B KaueCTBE
3aMEHbl MPUPOJHBIM CTAJIO0 YaCTOW MPAKTHUKOHM, MOCKOIBKY MOXHO 3KOHOMMTH
OPUPOAHBIE PECYpPChl, COKpaliaTh MOTPEOJEHUE OHHEPrMH M yMEHbIIATh
KOJIMYECTBO OTXOZO0B, OTIPABIISIEMBIX HA IIOJUTOHBI [6, 7].

JIOMEHHBIN TPaHYJIMPOBAHHBIN IIJAK BCETJa pAaCCMaTPUBAJICS B KaYECTBE
OIHOM M3 HamOojee MNEepCHEKTUBHBIX MHMHEPAIbHBIX J00aBOK, CIIOCOOHBIX
3aMEHUTh YacTh KIMHKEpa B IIEMEHTEe O€3 3HAYUTEIbHOTO CHUXEHHS €ro
XapaKTEPUCTUK. 3a CYET TaKOM 3aMEHbl B pa3JIMYHbIE INEPUOJBI Pa3BUTHS
CTPOUTENIHOM MHIYCTPUM pElIaJUCh pa3HooOpa3Hble 3aJadyd, TakKue Kak
CHIDKGHHE JeduiuTa IIeMEHTa U Cce0eCTOMMOCTH €ro IPOU3BOJICTBA,
MOBBIIIICHHE CTOMKOCTH K CyJb(haTHOW KOPPO3UH U 3((HEKTUBHOCTH TEIIOBOM
00paboTKN O€TOHA, CHUKEHUE PECYPCOEMKOCTH TIPOM3BOICTBA B BRIOpocoB CO»
B atMmochepy [8]. Bmemenuwe mnutaka B coctaB CYB MOXeT CHMXKATh €ro
MOPO30CTOHKOCTh M MPOYHOCTh, OCOOCHHO B PaHHEM BO3pacTe, HO MPH 3TOM
[UIAK TOBBIIIAET KOPPO3HOHHYIO CTOMKOCTb, @ TAaKXE VYIYyYIIaeT Jpyrue
XapakTepucTUKHU OeToHa. CHUYKEHUE paHHEH MPOYHOCTH OETOHA MPU YaCTUYHOMN
3aMEHE MOPTJIAHALEMEHTa MOJOTHIM JOMEHHBIM NUIAKOM MOXET OBbITh
KOMIIEHCHPOBAHO LIEJIOYHBIMU aKTUBAaTOpaMM TBepAeHus, Hanpumep: NaxSOs,
N32C03, NaOH.

Bmecre ¢ MuHepanbHbIME J0OaBKaMH HEOTHEMJIEMBIM KOMIIOHEHTOM
CYb sBusiercss BbICOKOI(DHEKTUBHBIM  MONMKAPOOKCUIIATHBIN  CyIepIuia-
ctupukatop. DPPEeKTUBHBIE CyNEPIIACTH(PUKATOPHI HA OCHOBE MOIU(U-
[IUPOBAHHBIX  TMOJMHKApPOOKCHIATHBIX  2(QHUPOB  CHIDKAIOT  TPEICIIbHOE
HaIpsDKEHUE CABUTA CMECEH, CYIIECTBEHHO MOBBIIIAS UX TEKYYECTh, B TO BPEMS
KaK TOHKOJHWCIIEPCHBIE MHUHEpalbHble J00aBkH (W/WiM MOIU(PUKATOPHI
BA3KOCTH) TOBBIIIAIOT BSA3KOCTh PACTBOPHOM YacTH A NPEJOTBPAILCHUS
pacciioenust 6eToHHO# cMecu [9]. B To ke Bpems pazkukaromas CriocoOHOCTh
CylnepIuiacTu(UKaTopoB BeCbMa YyBCTBUTEIbHA K OCOOEHHOCTSIM XHUMHUKO-
MUHEPAJIOTHYECKOr0 COCTaBa IIEMEHTa, a TaKKe MUHEpaIbHBIX J100aBOK, UTO B
COBPEMEHHOM OETOHOBEACHMM TPAKTYETCS KaK COBMECTHMOCThH 100aBOK. Tak,
NOJMKAapOOKCUIIATHBIE CYNEePIIaCTUPUKATOPHl OOBIYHO IUIOXO COBMECTHUMBI C
BBICOKOQIIOMUHATHBIMU  IIEMEHTaMM, CHWXKAaeTci UX 3(PPEKTUBHOCTH B
IIPUCYTCTBUM IOBBIIICHHOIO COAEP/KAHMS IIEJIOUEH, IPU HU3KOW TeMIEpaType
okpy»xatomei cpeast [10].
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Ha ocHoBaHuMM aHanu3a JUTEPATypPHBIX MCTOYHHUKOB YCTAHOBJIEHO, 4YTO
ONTUMaJIbHOE codeTaHue S(PGEKTUBHBIX CYNEPIUIacTU(GUKATOPOB M BBICOKO-
JIUCTIEPCHBIX KPEMHE3EMCOAEPKAIIUX MaTepHaioB TEXHOTE€HHOI'O IPOUCXOXK-
neHust (MUKpPOKpeMHe3eMa, KBapIeBOH MYKH, MOJIOTOTO JOMEHHOTO IIIlaKa)
MIO3BOJIIET HAIPABICHHO YIPaBJIATh PEOJIOTMYCCKUMH CBOMCTBAMH OETOHHBIX
cMeceil, MOoAU(GUIMPOBATH CTPYKTYpPY M CBOWCTBAa CaMOYIUIOTHSIOIIUXCS
oetonos [1, 3].

CTtouMOCTh CymepIiacTu(hUKaTOPOB Ha OCHOBE TMOJUKAPOOKCHUIATHBIX
3(UpOB, a Takke MHKPOKPEMHE3e€Ma OCTaeTCs JOCTATOYHO BBICOKOW. ITO
NPUBOJAUT K HEOOXOAUMOCTH HWCKaTh PEIIEHUS 10 pa3pabOTKe COCTABOB
MO YHKITMOHAIBHBIX ~ MOAU(GUKATOPOB  (OCHOBY KOTOPBIX  COCTaBIISIOT
pa3IMYHBIC  OTXOJbl  MPOMBIIUICHHOCTH), OOCCIEUYUBAIONINX  IOJyYCHHUE
OCTOHHBIX CMeCeil 1 OETOHOB C HOPMUPYEMBIMHU ITOKa3aTeJIIMHU KauecTBa [5].

Jns camkenus: crouMoctd CYD B KauecTBe 3amojIHUTENEH UCIIOIB3YIOT
BTOPUYHBIN IIeOeHb M3 OeTOHHOro JioMa. IIpu »TOoM BO3HHKaeT mpobiiema
TIOBBIIIICHUS BOJAOIIOTPEOHOCTH OETOHHON CMECH U, KaK CJIeJICTBHE, POUCXOTUT
CHIDKCHHE TIPOYHOCTH OecToHa. PemieHue mnpoOiemMbl BO3MOXKHO 3a CYET
aKTUBAIIMM BTOPUYHOTO IICOHS, HO JAaHHOE HAmpaBlieHUE TpeOyeT MaabHEHIITNX
nccienoBanuii [7—10].
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CURRENT ISSUES IN THE DESIGN
OF SELF-COMPACTING CONCRETE

A.S. Mitskevich, Y.Y. Kuryatnikov, V.I. Trofimov, T.B. Novichenkova

Abstract. This article discusses the main aspects of the development of
compositions of self-compacting concrete (SUB). Topical issues in the design of
the DBMS' are described. To reduce the cost effectively use man-made waste.
The conclusion is made about the possibility of obtaining a SUB with high
strength and deformation characteristics, with the content of secondary crushed
stone as a filler.

Keywords: self-compacting concrete, concrete scrap, secondary raw
materials, recycling, man-made waste, modifiers.
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YIIK 691

CTPOUTEJIBHBIE KOHCTPYKIIMHN
C COBMECTHBIM UCITOJIB30BAHUEM
JAPEBECHUHBI U METAJIJIA

10.B. Cu3oB, U.A. A110/17I0HOB
© Cu3zo6 I0.B., Anonanonoe U.A., 2023

Aunomayusa. B cmamve paccmMompeHo Cco8MecmHoe NnpuMeHeHue
OpesecuHvl U Memaiia 6 CMPOUMENbHbIX KOHCMPYKYUAX HOB020 NOKOJIEHUS.
Onucanvl cywecmsyrowjue KOHCMPYKYUu, 8 KOMOPblX OAHHble CMPOUMENbHbIe
mamepuansl 06veouHensl. Ilokazausl ceoticmea KOHCMPYKYUL, NPUBEOEeHbl UX
Xapaxmepucmuku, a makice yKasana ooaacms npUMeHeHUs.

Knwuesvie cnosa: memannooepesanuuvie roncmpykyuu, XTC-banxa,
Memainioyekasumuasn oanika, memainooepessanuas pepma, M3K.

B coBpeMeHHOM MUpE CTPOUTENBCTBO 3JaHUN U COOPYKEHUU SIBIISIETCA
OJHOM W3 BAXKHEHIIMX 3a7ay. B CBI3M C 3TUM CTPEMSATCS MOIYYUTh HOBBIC
CTPOUTEIIbHBIE MaTEpPUAIIbl C KOHKPETHBIMU CBOKMCTBamMu. Harnpumep, nbiTarorcst
MOJYYUTh OoJiee JIETKHE KOHCTPYKIIMM C COXpPaHEHHWEeM UX HECYIIeH
CIIOCOOHOCTH WJIM KOHCTPYKIIMM € 3aJJaHHBIMU HM3HAYaJIbHO MapamMeTpamMu, HO C
MEHBIIEH CTOMMOCTBHIO. OJHUMH M3 TAKUX MOYKHO CUYUTATh KOHCTPYKIIMU C
00beTMHEHUEM JIPEBECUHBI K MeTasua [1].

JlepeBo — OJMH W3 CaMbIX APEBHUX CTPOUTEIBbHBIX MaTepuayioB. OHO
obmamaer psIOM IIEHHBIX CBOMCTB. MeTalmi B KadecTBE MaTepuaia
CTPOUTEBCTBA CTAIM HCIIOJIb30BaTh IOpa3lo II03XkEe, MPU 3TOM €ro CBOMCTBA
Jaydiie, 4yem y JepeBa. TeM He MEHEe KaxIblii Marepuall MMEET CBOU
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HEJIOCTaTKH, a TMOATOMY OBUIM CO3/1aHbl HOBBIE KOHCTPYKIIMHM, YTOOBI HUX
HUBEIUPOBATD.

[lepBas u3 koHctpykuuii — XTC-0anka (puc. 1). Ona npencraBiser
co0ol JIByTaBpOBOE CEUYEHHE C BEPXHUM M HIDKHMM mosicamu u3 JIBJI-Opyca, a
TaK)K€ CTEHKOM M3 TOQPUPOBAHHOIO METAIONPOQUIISA, H3rOTOBISIEMOIO M3
OIMMHKOBaHHOH cTanmu. CTeHKa MOKPBIBACTCS OTHEYNMOpPHOHN Kpackou. O0macTh
npuMeHeHus: MeTaoepeBsHHbIX Oamok XTC: manodsTaxHOE TOMOCTPOEHHUE;
PEKOHCTPYKITUS TEPEKPHITHI J>KIIBIX M OOIIECTBEHHBIX 37aHWN; BO3BEICHUE
MaHcap]l y CyIIEeCTBYIOIIUX 3/1anuii [1].

Puc. 1. banka XTC

Jlpyrasi 94acTo UCHOJb3yeMasi KOHCTPYKIHS — METaJUIOICKaBUTHAs OaJika.
W3 nerkux MeTayuioneKaBUTHBIX OAOK, IJIUT HOKPBITUS U MEPEKPBHITHI MOKHO
KOHCTPYUPOBATh HeCylHMe Kapkachl 3naHuil (puc. 2). [lomumo sToro, takue
Oanku 3¢ (HEeKTUBHO HCTHOIB3YIOT B MOsACAaX CTPONMUIBHBIX (epM, B apKax MpH
BHEY3/I0BON Harpy3ke. KoHCTpykius 007aaeT MOBBIIMICHHBIM IOKa3aTeIeM
OTHECTOWKOCTH 3a CUeT CHelualbHON 00paboTku apeBecwHbl. Bo Bpems
3eMJICTPSICCHUN OHa CIOCOOHA BBIIEPKHBATH A0 9 OawioB MO TIKaje
Puxtepa. Ilpm mnpom3BOACTBE METAIIOLECKABUTHBIX OalOK HMCHOIB3YIOTCS
TV 5285-002-22477211-03. Jlna npousBoactBa XTC- u MeTamaoneKaBUTHBIX
Oamok TpebyeTcss 0co00€ TEXHOJIOTMYECKOEe O0OpYyAOBaHHE, IMOITOMY TaKHe
KOHCTPYKIIMU €CTh TOJIBKO 3aBOJICKOTO M3rotoBieHus. HempoctaTkom siBisieTcs

62



OTCYTCTBUC B MCKITA)KHOM IIPOCTPAHCTBE KaKux-1100 IIpOCMOB H OTBepCTHﬁ,
YTO HC MMO3BOJIACT NIPOKIIAJAbIBATH KOMMYHUKAIIUN [2]

Puc. 2. MertamutonekaBuTHas Oajika

[ToMuMO  BBIIIEHA3BaHHOIO, CYLIECTBYIOT M  JIpyrue (QepMmbl C
o0beIMHEHNEM MeTajula M JapeBecuHbl. OHa U3 HUX — METAJUIOJCPEBSIHHAS C
MOsICAaMH U3 JEPEBSIHHOTO Opyca, CKPETUIEHHBIMA METAUTHYECKUMH 3y0daThIMU
kpoHureitHamu (M3K) (puc. 3). DTO BBICOKOTEXHOJOTUYHAS KOHCTPYKLHUSA
3aBOJICKOTO Mpomu3BojcTBa. Co3manne meramiofepeBsHHon pepmbr Ha M3K B
MOCTPOCYHBIX  YCIOBHSX IyTeM 3a0MBKM  KpPOHIITEHHAa  HEBO3MOXKHO.
Mertannudeckne  3y0darble — KPOHINTEWHBI  HM3TOTaBIMBAIOT  CIIOKHOMN
BBIIITAMIIOBKOM OLIMHKOBAaHHBIX JINCTOB B 3aBOJCKHX YCJIOBHSX, YTO
00yCIIOBIMBAET WX BBICOKYIO CTOMMOCTb. OOJacTb NPUMEHEHHs MOAOOHBIX
MeTauIoAepeBsIHHBIX (hepM orpanudeHa copramenTom M3K [3].

Puc. 3. Merannonepessinabie hepmbl Ha M3K

63



Hpyroii mnpumep — MeTauloAepeBsHHAas (epma, cocrosimas U3
JEPEBSIHHOTO Opyca JUIsl MOSICOB, KOTOPbI COEIMHEH C PEUIETKONW U3 KPYTJIbIX
TpyO (puc. 4). B y31ax B KauecTBE COEUHUTENBHBIX 3JIEMEHTOB UCIOIb3YIOTCS
OJIMHOYHBIE METAJUIMYECKUE LWIMHAPUYECKAE HAreNH, IIPU 3TOM I105Ca UMEIOT
IIPOJOJIBHBIA IPOINWJ, KyJAa BCTAaBJISAIOT CIUIIOLIEHHBIE KOHIIBI JJIEMEHTOB
pemietku. OT nMaMeTpa COEIMHUTENLHOIO Harels 3aBUCAT pa3Mepbl Opyca Juis
MOSICOB, YTO OMpEENsIeT HECYIIyI0 cocoOHOCTh depmbl. [lomumo 3TOTO, MIpU
U3rOTOBJICHUH AJIEMEHTOB peleTKu HEO0OXOAUMBI criequaibHbIe
TEXHOJIOTHYECKHE ONEpaldy MO CIUTIONIMBAHUIO TPYO C MpeaBapUTEIbHBIM
HarpeBOM.

[TpousBoacTBo MertamnonepeBsHHBIX Gepm Ha M3K u ¢ pemetkoit u3
KPYIJbIX TpyO, Kak U JPYrUX METAUIOJEPEBSHHBIX Oalok, TpedyeT
CHEIMAIbHOTO  3aBOJCKOTO TEXHOJIOIMYECKOro obopynoBaHus. bosbmum
IPEUMYILIECTBOM SIBJISIETCS BO3MOXKHOCTh yCTpauBaTb B MeEX(PEPMEHHOM
IIPOCTPAHCTBE TEXHOJOTMYECKUE KOMMYHUKAIMHU. JTO TO3BOJISIET YMEHBIIHTH
CTPOUTENBHYIO BBICOTY [4].

w‘ “

{

=L T

Puc. 4. MeramnonepeBsinHas pepma
C PEIIETKON U3 KPYTJIBIX TPYO
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[TonBoas urtoru, ciaenyer OTMETHTb, YTO MPU OOBEIMHEHUU METallla U
JPEBECUHBI TTOJIy4aeTCs MHOYKECTBO HOBBIX KOHCTPYKLHWN, CBOMCTBA KOTOPBIX,
€CJIM CPABHUBATH C W3HAYAJIBHBIMU Y METAJJIa U APEBECUHBI 11O OTAEIBHOCTH,
ay4yuie. JlOCTaTOYHO IMIMPOKOE HCIIOJIB30BAHUE YKA3AHHBIX KOHCTPYKIMM —
SpKOe TOMY nojaTBepkaeHue. Takum 00pa3om, MOKHO TOBOPUTH, YTO MOI00HOE
COYETaHHWE MATEPHUAJIOB SIBJISIETCS IPOIPECCUBHBIM.
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BUILDING STRUCTURES
WITH COMBINED USE OF WOOD AND METAL

Yu.V. Sizov, I.A. Apollonov

Abstract. The article discusses the combined use of wood and metal in
building structures of a new generation. Existing structures with the
combination of these two building materials are considered. Their properties
are described, some characteristics are given, and the scope is also described.

Keywords: metal-wood structures, HTS-beam, metal-cecavit beam, metal-
wood truss, MZK.
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JI.B. llIn6aeBa, T.b. HoBuuenkoBa,
B.b. IlerponaBaosckas, F0.FQ. KypsaTHnkos

© Hluébaesa /I.B., Hosuuenkosa T.b.,
Ilemponaenoeckaa B.b., Kypamnukos I0.10., 2023

Annomauun. B cmamve npuseden kpamkuii 0630p NpUMeHeHUs CelbCKo-
XO3AUCMBEHHBIX OMX0008 6 cmpoumenbcmee. AHANU3 — TUMEPAMYPHLIX
UCTMOYHUKO8 NOKA3Al, YMO UCHONb308AHUEe OMX0008 PACMEHUe800Cmea 8
Kayecmee 3anoiHumenel, ¢ OOHOU CMOPOHbl, IKOHOMUUECKU BbI2OOHO U
yenecoobpasno, 0aem B0O3MONCHOCHb BOBNEKAMb OMX00bl 6 NPOU3BOOCEO
80CcmMpPeb0OBAHHOU NPOOYKYUU, A C OpYeoll — d¢hheKmusHo 0 NOAYYeHUsI HOBbIX
8U008 OemoHa U ux mooughukayuil, Y0081emeEoOPsIOWUX BCEM COBPEMEHHbIM
mpeb08aHUAM, 0OCODEHHO MENI0- U UYMOU3OJIAYUOHHBIM.

Knioueevle cnosa: cuncobemon Ha 0CHO8e OpeaHUYeCKUX 3anoaHumenetl,
Kocmpa vHa, apooaum, Kocmpooemor.

[TogoOHO TOMy Kak 3HEpProd(pPEeKTUBHOCTb COOPYKEHUSI UTPAET BAXKHYIO
poJib JUIsl COKpalleHWs 3aTpaT MpH DJKCIUIyaTaluu, TaK MU pecypcodd-
(EKTUBHOCTh SIBIISIETCS YPE3BBIYAMHO 3HAYMMBIM aCIEKTOM MPU BO3BEJICHUU
3MaHUA. OKOHOMHSI PECYpCOB — ATO B IMEPBYID OYEpelb MHHHUMHU3ALHUS
OTPUIIATEIHLHOTO BO3ICHCTBUS HA OKpYKatolryto cpeay [1].

OCHOBHBIMH HaNpaBJICHUSIMU 3KOHOMHUYECKOTO U COLMAIIBHOIO Pa3BUTHS
B YCIOBUSX JHEPreTHYECKOr0 KpHU3MCa BBICTYNAKOT PA3BUTHE IIPOU3BOJCTBA
3G ()EKTUBHBIX  CTPOUTENBHBIX  MATEpUAIOB W  DKOHOMHUSA  TOILUIUBHO-
PHEPreTUYECKUX PECYpPCOB 3a CUET MPUMEHEHHUS HOBBIX TEILIOM3OJISILIMOHHBIX
MaTepuasioB [2].

JIOTIOJIHUTENIbHBIM MCTOYHUKOM CBIPbs U1t MIPOU3BOJICTBA
HEProcOeperaronux CTPOUTEIBHBIX MAaTEpPHUATIOB MOTYT CIYKUTh OTXOIbI
CeNbCKOro xo3siicTBa. K HUM OTHOCATCS OCTaTKM pacTEeHUM, TaKhe Kak cTeOu
3JIaKOBBIX KYJIBTYp, HIETyXa 3€pHA U KOcTpa [2].
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B nocnegnue rojpl HAMETUICS POCT MPOU3BOJICTBA U MEepepabOTKU JIbHA
kak B Poccum, Tak u Bo Bcem Mupe. KocTpa nbHa SBISIETCA OTXOAOM
MIPOU3BOJICTBA U B TO K€ BpeMst 2P(HEKTUBHBIM MaTEPHAIIOM JIJIsl TepepadOTKU B
MaTepHalibl Pa3IMYHOTO Ha3HAYEHUs. IJTO OOYCIOBJIEHO OCOOEHHOCTSIMHU €€
(U3UKO-XUMHUYECKOTO CTPOCHUS U JICIIEBU3HOM [3].

KonuuecTBo 1e/mit0no3sl B KOCTpe JbHA jaocturaer 64 %, torma kak B
JpEBECUHE JIMCTBEHHBIX IMOPOJ €€ cojepkaHue cocraBisieT okojio 47 %, B
JIpeBeCHUHE XBOMHBIX mopoa — 58 %. B kocTpe nbHAa COACPKUTCS MEHBIIE
caxapocoJepkKalluX COCAUHECHHM, YEM B JIPEBECHUHE, YTO JIEIAET BO3MOKHBIM
UCIIOJIB30BaHUE KOCTPHI I TPOM3BOJICTBA CTPOUTEIBHBIX MaTEpPUAJIOB Ha
MUHEPAJIbHBIX BSKYIINX, BKJIIOYas IIEMEHT, TUIIC. B psie ciydaeB KocTpa JibHa
MO3BOJISIET 3aMEHUTH JPEBECHOE ChIPhE M MOJYUYUTh TUIUTHI WM OJIOKU ¢ Oosee
BBICOKUMU (DU3UKO-MEXaHUUYECKUMU XapaKTepucTukamu [4].

B umemsx pemieHuss TpoOieMbl  pecypcocOepexeHuss U OXPaHbl
OKpY>Karomie cpeapl TpeOyeTcss yMEeHbIIaTh JIOIK0 KOMIIO3UTOB Ha OCHOBE
TPaJAUIIMOHHOTO IIEMEHTHOTO BSKYIIETO, BRIOUPATh albTEPHATUBHBIC BSKYIIHE
BEILIECTBA, TAKHE KAK TUIIC.

I'mnc — npupoaHBIi MUHEPAIBHBIM MaTEpHal, HE COAEPKAIMN TOKCUY-
HbIX KOMIIOHEHTOB WJIM BelIeCTB. B HacTosiiiee BpeMs MUPOBBIE 3arachl Mpu-
POJHOTO THIICA, TT0 PAa3HBIM OIICHKAM, COCTABIIIOT Oosee 7,5 MUUIMapaa TOHH,
npu4eM IMojoBuHaA AoObiBaeTcss B Poccun. Takue 3amackl B IOJIHOM Mepe
00€eCcIeunBarOT MOTPEOHOCTH CTPOUTEIBHOTO CEKTOpa Ha JOJTHE TOJbI
(maxxe TpU CYIIECTBEHHOM YBEJIWYEHUU WCIOJIB30BAHUSI THUIICA B JIAHHOU
otpaciu) [1].

Pemenne mnpoOieMbl yTWIM3AIMKM  PACTUTENBHBIX OTXOJOB U HX
BTOPUYHOT'O MCIIOJIb30BAHUSI — OYEHb BAXKHBIA ACIEKT C MO3ULHAH SKOJOTHHU U
COXpaHEHUs IPUPOIHOM cpebl sl OyAyIIUX MOKOJIEHUH [5].

N3 Bcex OTXO0/I0B pacTEHHEBOJICTBA 0OJiee KOHKYPEHTOCIIOCOOHA KOCTpa
npHa. Ee mpenMyniecTBa 3aKiIr04aroTCs B CIAEAYIOIIEM:

1. DKonOrnYecKku YNCThIA MaTepUal.

2. Matepuaibl ¢ UCIOJIb30BAHUEM JIbHSIHOW KOCTPbl UMEIOT CPABHUTEb-
HO HEOOJIBIIIYIO CTOUMOCTb.

3. SIBngercss npUPOIHBIM AHTUCENTUKOM.

4. Marepuanbl ¢ UCIIOJIB30BAHUEM KOCTPBI JIbHA UMEIOT XOPOIIUE 3BYKO-
U TETJION30JISIIIUOHHbBIEC XapaKTePUCTHUKHU.

5. CpaBHUTENBHO BbICOKAsl OATOBEUYHOCTh. He rauer. [lpu mmurenbHOU
HKCIUTyaTallil HE MEHSAET U HE YTPAUMBAET CBOMX MCXOJIHBIX XAPAKTEPUCTUK U
CBOWCTB.

6. buonoruyeckas croiikoctb. He chenaercsa BpeauTensiMu (HaCEKOMBIMU
U TPBI3yHAMH).

7. ImeeT BBICOKHI MOKa3aTellb NapOIMPOHULIAEMOCTH U MOPUCTOCTU. DTO
MO3BOJIIET CTEHE «AblmaTth». K TOMy ke BBICOKas MapONpOHUILIAEMOCTb
UCKIIoYaeT oOpa3oBaHME€ U  CKOIUIEHHE KOHJEHCaTa BHYTPU  CTEHBI
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(oOpa3oBaHue KOHJEHCATa B CTEHOBBIX MarTepuajaXx MOXKET MPHUBECTH K
CTPEMUTEIIBHOMY  YMEHBIICHUIO  TEIUIOTEXHUYECKUX  XapaKTEPUCTUK U
pa3pylIeHuIo MaTepuasa mpyu 3amep3anun) [6].

Komrmo3uiusi KOoCTpbl JIbHA W TUIICA TPEACTaBIAET COOOW 00JIErYeHHBIN
Marepualil ¢ YJIYYIIEHHBIMH TEIUIOU3O0JIAIMOHHBIMU TapaMmerpamu. Kccie-
JIOBAaHUE TAKOTO TMIICOKOCTPOOETOHA MPOBOAMIOCH B TBEpCKOM roCyJapCTBEH-
HOM TEXHUYECKOM YHHBepcuTeTe. Pe3ynbTaThl HE NPOTUBOpPEUYAT H3BECTHBIM
3aKOHOMEPHOCTSIM, OJIHAKO IMOJYyYEHHBIE CBEACHUS O MPOYHOCTH U IJIOTHOCTH
MOJITBEPXKIAIOT MOJIOKHUTEIBHBIM TEXHUYECKHN 3P(PEKT OT BBEACHUS TOOABKU.
[Ipu yBenuyeHuU coAep>KaHUsi KOCTPhI B cocTaBe kommosuta ot 20 1o 25 %
IUIOTHOCTh THIICOKOCTpOoOeTOHa cHmkaeTcss Ha 33,5 % B Bo3pacTe 2 4 mpu
Ipyrux Heu3MeHHbIX ¢akropax. CHuxeHue miotHoctu npu B/T = 0,65
coctaBmiio 33 % Ha 8- cyTku TBepAeHU [S].

Takum 00pa3om, BBEJCHHE B COCTAB TMIICOBOTO KaMHsSI MECTHOTO OTXOJa
CEJIBCKOT0 XO03HCcTBa (KOCTPHI JIbHA) MO3BOJISIET PACIIUPUTE CHIPHEBYIO 0a3y 1O
MIPOU3BOJICTBY CTPOUTEIBHBIX MATEPHUAIOB B PETMOHE M CHU3WTH HArpy3Ky Ha
OKpYy arolryto cpeay [5].

['unc sBasieTcs OTJIWYHBIM CBSIBYIOIIUM JIJIE OPraHUYECKUX 3aroj-
HUTENeW. OTo ObUI0 TOKa3aHo B crathsix [7, 8]. B Keipremckom
rOCYJIapCTBEHHOM YHUBEPCHUTETE CTPOUTEILCTBA, TPAHCIOPTA U APXUTEKTYPHI
uM. H. McanoBa ObUTIO MpPOBEAEHO HCCIEAOBAHUE, B KOTOPOM ISl MOJYyYEHHUS
apOoauTa HCHOJB30BAJUCh CTEOJM COJIOMBl MIICHUIIBI, a BSDKYIIUM
BEILIECTBOM BBICTYIAJl CTpOUTENbHBIA THMC. [lo pe3ynbraram SKCrepuMEHTa
ObLT MIPEIOKEH PAIIMOHANIBHBIN KOMIUIEKCHBIM COCTAaB PACTUTEIIbHO-BSIKYIIEH
KOMITO3UIIMM  JIJII  BOJIOCTOMKOTO CTEHOBOTO apOojuTa U3  MECTHOTO
CHIPBS, BKJIIOYAIOIIMKA COJIOMYy, THUIIC, J00aBkH u Boxy [7]. JlaHHBIi
COoCTaB sBIsieTCS 0OoJjiee HKOHOMUYHBIM B CPAaBHEHHMM C  HW3BECTHOM
TEXHOJIOTUEH.

['unc — oTnuyHas anbTepHATHUBA LIEMEHTY B apOoyiute. JlaHHBIN BBIBOJ
MOXKHO CHENaTh U3 paboThl UEHCTOXOBCKOTO MOMTEXHUYECKOTO YHUBEPCUTETA
(ITosbmia). B Heit u3ydasncs TUNCOBBIA KOMIO3UT C OMMJIKAMU XBOMHBIX MOPOJ.
B pesynbraTe wuccrnenoBaHus 00pas3lbl MOKa3add OTHOCHTEIHHO BBICOKYIO
MIPOYHOCTh HAa M3THO, a TaKKe HU3KYIO0 KKYIIYIOCS TUIOTHOCTH. Kpome Toro,
OBLJIO YCTAaHOBJIEHO, YTO TPHOBI B JIAHHBIX KOMITO3MTAaX OTCYTCTBOBAJIH, U ITO
HECOMHEHHBIM IUTIOC. ['MICOBBIE KOMIO3UTHI, COJEpKAIIUE OIMUIKH, MOTYT
HAaWTH WIMPOKOE MPUMEHEHHWE B CTPOUTENHCTBE. BiitoueHue OOIBIIOTO
MIPOLICHTA HAMIOJIHUTEINS — HEJOPOToi U 3 (PEeKTUBHBIN CIIOCOO CO3aHUs JIETKUX
CTPOUTENIHHBIX 3JIEMEHTOB, @ OIMWJIKK BCErJa JOCTYIHBI, TaK KakK SIBIISIOTCA
0TXOJIaMHU JIepeBo0oOpadboTkH [8].
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Taxum o6pa3om, BBEIEHUE B COCTaB TMIICOBOTO KaMHsSI MECTHOTO OTXOZa
CEJIbCKOT0 X0341iCTBa (KOCTPHI JIbHA) MO3BOJISIET PACIIUPUTh CHIPHEBYIO 0azy IO
IIPOU3BOJICTBY CTPOUTEIBHBIX MAaTEPUAIIOB B PETMOHE M CHU3UTH HATPY3Ky Ha
OKpYy arolryto cpenay [5].

JlaHHBI Marepuan OTIMYHO IOAXOAUT JUIS MAaJO3TAXKHOIO CTPO-
UTEIbCTBA, KOTOPOE ceryac Mmojb3yercs crpocom [8—11], a Takxke Jyisi perieHus
npobsieM SHepProcOepekeHrss U KOHOMHUHU PECYpPCOB, UTO aKTyalbHO B HaIle
BpEMS.

Eme ogHuM HampaBieHHEM YTUIM3ALHMU OTXOJOB PpPacTEHHUEBOJICTBA
SABJISIETCS  MPOW3BOJICTBO  MOAM(PUKATOPOB.  TaIKUKCKUH  TEXHUYECKUUI
yHuBepcuTeT uM. akagemuka M.C. Ocumu MpoBen UCCeI0BaHNUE, PE3YJIbTaTOM
KOTOPOTO CTaJIO MONTy4eHHE P(PEKTUBHBIX OPraHUUYECKUX MOAU(PUKATOPOB U3
MECTHBIX BHJIOB CbIpbsl (CTEONEH M JHMCThEB Kambllla, CTEONEH M JIMCTHEB
XJIOMYaTHUKAa U T.1.). Takue MOAU(PUKATOPHI CIIOCOOCTBYIOT 3HAUUTEIBHOMY
YIYUIICHUIO CBOMCTB BsDKyIIMX BemecTs. OHM MOTYyT HaWTH IIHPOKOE
IIPUMEHEHUE B COCTABAaX CyXHX CTPOUTEIBHBIX CMECEH, MOCKOJIBKY IO3BOJISIOT
(B 3aBUCUMOCTU OT KOJMYECTBEHHOT'O COJEpPKaHUS) MOIYYUTh KOMIIO3ULIMU C
ONpeEICHHBIMA CBOMCTBAMU COTJIACHO TPEOOBAaHUAM TEXHOJOTUU BBITIOJHEHHUS
CTPOUTENBHBIX padoT [12].
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GYPSUM CONCRETE — THE MATERIAL OF THE FUTURE

D.V. Shibaeva, T.B. Novichenkova,
V.B. Petropavlovskaya, Y.Y. Kuryatnikov

Abstract. In the article, on the basis of previous studies, the use of
agricultural waste in construction has been studied. An analysis of literary
sources has shown that the use of crop waste as aggregates, on the one hand, is
economically viable and expedient, helps to dispose of unnecessary waste in the
right direction, and on the other hand, it is effective for obtaining new types of
concrete and their modifications that meet all modern requirements, especially
heat and soundproof.

Keywords: gypsum concrete based on organic aggregates, flax fire, wood
concrete, ﬁre concrete.
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4. SOHEPI'ETUKA U OHEPI' OCBEPEXEHUE

YK 681.11.031.1

INPUMEHEHMUE U IIEPCIIEKTUBbI
HAKOIIUTEJEMW DJIEKTPOYHEPT MU

A.H. Makapos, M.K. I'ypuna, /I.H. Muxaiios

© Maxapoe A.H., I'ypuna M.K.,
Muxaiinoe /I.H., 2023

Annomayun. Cmamos nocesujena npUMeHeHUu0 HaKkonumenet dHepeuu 8
PA3TUYHBIX CEKMOPAxX dKOHOMUKU, A MAKHCe PA3BUMUI0 UX UCNOJb308AHUS 8
Poccuiickoii @edepayuu. Paccmompenvl ocHo6Hble QyHKYyuu Haxonumeeu
91eKMpOIHEP2UL, CNOCOOCMBYIOUjUe UX NPUMEHEHUIO.

Knioueevie cnosa: naxkonumenu 3Hepeuu, pPuIHOK IIeKMPOIHEPSUU,
9Hepeocucmema, Kayecmaeao 21eKmpoIHepUU, IKOHOMUSL.

Hakomurenu sneprun (HD) — 310 cuctembl, CnocOOHBIE OJHOBPEMEHHO
IPOU3BOJUTH U MOTPEOISTh PECYPC, a TAKXKE XPAHUTh SHEPIHIO B PA3IUYHBIX
dopMax ¢ HCIOJIB30BAHMEM TOIUIMBHBIX JJIEMEHTOB, AKKyMYJSITOPOB,
KOHJIEHCATOpOB, BOAOpOAa U T.n. Haxomurenn sHEpruu B HACTOSALIEE BpEMs
SBIJIAFOTCS. OJHUM W3 KIIFOUEBBIX 3JIEMEHTOB B «YMHON» 3Hepreruke. OyHKIUU
HO B anexTpoceTeBOM KOMILIEKCE:

MOAACP/KAHUE KAYECTBA AJIEKTPOIHEPIUU HA YPOBHE, COOTBETCTBYIOIIEM
['OCT 32144-2013 «Onektpuueckasa dHeprusa. COBMECTUMOCTb TEXHUYECKUX
CPEACTB DJIEKTpOMarHuTHas. Hopmbl KadecTBa JIIEKTPUYECKOW DHEPIUM B
CHUCTeMaX  JJIGKTPOCHAOXKEHHs ~ OOIero  Ha3HadyeHus» (C  TOMOIIBIO
PEryJaupoOBaHMs YaCTOThI U HANIPSKEHUS );

pe3epBUPOBAHUE IIEKTPOCHAOKEHUS Ha BPEMsI BbIX0/1a U3 CTPOs y4acTKa
pacipenenuTenbHON CETH UM PACTIPEAEICHHOW T€HEPALINH;

pe3epBUPOBAHUE CUCTEM 00€CTIEYeHHsI COOCTBEHHBIX HY K[l TIOJICTaHIIUM.

OcHoBHass neHHocTh HO 3akimouaercs B TOM, 4YTO BCE HAa3BAaHHBIC
(GYHKIMM OHM MOTYT BBIIOJHATH OJAHOBPEMEHHO. OJTa MOJEIb JaeT
POCCUHCKOM JHEPreTHMKE BO3MOXKHOCTb 3HAUUTENIBHO  YIYYLIUTH  CBOKO
3p(EeKTUBHOCTb, @ TaKXKE€ MOAJIEP)KUBATh KOHKYPEHTOCIIOCOOHOCTh 3HEPro-
€MKOI MPOMBIIUIEHHOCTH, KOoTopasi B Omwkaimue 15-20 ner Oyner BHOCUTH
OCHOBHOI BKJIaJl B SKOHOMHUKY (J1a’ke B CIyyae Mepexosa oT ChIPhEBOM MOjaenu
pa3ButTus K ucnoyibzoBanuio HI). Kpome Toro, Moaens mo3BOJIUT CIEPKUBAThH
pOCT TIIEH Ha DJIIEKTPOPHEPTHIO 3a CYET TMOBBIMICHUS KOYPPUICHTA
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UCIIOJIb30BAHUSI YK€ CYIIECTBYIOIIUX CETEH W CHIDKEHUS NOTPEOHOCTU B
CO3/TaHNH HOBBIX MOILIHOCTEMN.

ArentctBo Bloomberg cocTraBmiio MNpPOrHO3 CyMMapHOW MOIIHOCTU
yctaHoBlieHHbIX B Mupe HD k 2040 romy. Ilo ux moacyeram, mokaszaTelb
morHocTy peBsicut 1 000 I'Bt (pucynok) [1].
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300 N ¥ LatAm
200 EE_EE ® India
100 =mE= illl "Us.
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oAbl

[Iporuo3 cymMmmapHO#N yCTaHOBIEHHON MOIITHOCTH
H?S B mupe k 2040 rony [1]

Ecnu roBoputh 06 obmactu nmpuMeHeHUs: HD, TO BBIACIUTH TOJBKO OIHY
Helb3d, Tak kKak HD BappuUpyrOTCS OT THIAPOAKKYMYJIUPYIOMIMX CTAHIMHA [0
aKKyMyJSTOpHbIX Oarapedt. Kaxmas w3 HUX UMEET CBOM XapaKTEPUCTUKH,
MPEUMYIIECTBA, HEJOCTATKH, a Takxke obOnactu mnpumeHeHus. CymiecTByer
HECKOJIbKO OCHOBHBIX cep npumenenus HO:

1. Tlopnepskka SHEPrOCUCTEMBI.

2. BeipaBHUBaHUE TPOQPUIISI HATPY30K.

3. YcranoBka HD Ha cTopoHe moTpeOuTes.

4. Tlomnepskka SHEPTOCUCTEMBI C TIOMOIILI0 BRIPAaBHUBAHUS HATIPSKCHHSL.

Jns  ompeneneHuss I1€I€COO0PAa3HOCTH TNPUMEHEHHWs  HaKOMHUTENei
SHEPTUH HEOOXOJAMMO OICHUTh KAl KOHKPETHBIN MPOEKT B KOMILJIEKCE H,
MIOMUMO BBIIIETICpEUUCICHHBIX cep mnpumenernus HD, Takke oOpaTuTh
BHUMAaHHE Ha JHEPro0e30MMacHOCTh, SKOJOTHUYECKHE ACIEeKThl M YBEIUUYCHHC
KOJIM4YeCTBa pabounux MECT.

st evipasrusanuss nukog CaeAayeT UCIOIb30BaTh HAKOMUTEIHN OOJBIION
emkocTu. CyIecTByeT HECKOJIbKO BAPUAHTOB UX YCTAHOBKH:

1) Ha o»nekTpocTaHuu. PacrnpocTpaHeHO B COJHEYHOW DHEPIeTHKE,
HaMpuMep dDJEKTPOCTaHIMAX, padoTaronux mo TtexHosoruu Thermal Solar.
MuHepanbHble COJIM ITUIABSATCS HA COJHIE, U WX pacIvlaB JEPKUT TEIUIo

73



JIOCTaTOYHO Jioroe BpeMmsa. bmaromaps naHHOW OCOOCHHOCTH TeHEpalus
AIIEKTPUYECTBA CTAOUIILHO MPOUCXOIUT KPYTJIIbI€ CYTKH;

2) y mnotpeOuTens. AKKyMYJSTOp 3apsbKaeTcss OT CEeTH BO BpeMs,
YCTaHOBJICHHOE MoJib30BaTeneM. [locmeiHnii MOKeT 3a1aBaTh HOYHOW MHTEPBAJ,
Korjia Tapu¢ Ha AJIEKTPOIHEPTUIO HIKE, TEM CaMbIM SKOHOMS CBOHM CPEJICTBA U
CHIKAsi MOIIIHOCTh B TMKOBBIE YaChl JIsl SHEPTOCETEBON KOMITAHUH;

3) B KJIFOUYEBBIX y3JIaX AIEKTpOceTU. KIIMEeHTHI ANEKTPUUECKON KOMIIAHUU
MOTYT MOJy4YaTh OT HAKOMUTENS HA MHUKaX MOTPeOJIeHHs TOopas3io OOJIbIIYIO
MOIITHOCTh, YeM MorJ1a Obl BeIiepxkaTh JIDII. DTOoT MeToa HCTOJIb30BaNH €11ie Ha
3aropCckou ruJipOakKyMyJIUPYIOLIEN 3eKTpocTanuu B 1987 rony B Mockae.

B Poccum pBIHOK HakoIWTENEW IOKa HAXOAWUTCS HA IIEPBOM JTale
pazButus. Jlo 2018 roga HaKOIIEHWE U XPAHEHUE SHEPTUHU B MPOMBIIIJIEHHOM
CEKTOpE MPOUCXOAWIO TOJBKO 3a CYET TUIAPOAKKYMYJIUPYIOIIUX CTaHIIUI.
Ceiiuac Poccuiickas ®eneparust HauMHaeT GOpMUPOBATEH CBOM pbIHOK HO.

B P® 3a cuer npuMEHEHHs] HAKONUTENIEW MOXHO PELIUTh HEKOTOPHIE
3a7a4u:

3aMEHUTh YCTapeBIIUE aKTUBBI. [3-3a OONBIIMX PACCTOSIHUM, HU3KON
IJIOTHOCTH  TOTpeOJICHHs] W BBICOKOM  CTOMMOCTH  CTPOUTEILCTBA
chopMupoBaliCs BBICOKHN CETeBOW Tapud, a BO3pACT AKTHBOB JOCTHUTACT
40-60 ner. TpeOyercs WX 3aMelIeHHWE. 3aMEIICHHE W CMEIIEHHWE CPOKOB
MHBECTIIPOCKTOB B CETEBOM KOMILIEKCE SIBIISIFOTCSL O0JIee [IEHHON YCIyrou, uem,
Hanpumep, B ['epManuu wiau SNOHUM, TII€ MOXHO HAOIIOAAaTh BBICOKYIO
IJIOTHOCTH CETEH M 00Jiee BBICOKYIO 3aTrpy3KYy;

MOBBICUTh KAa4ECTBO DJIEKTPOIHEPruu. Y OOJBIIUHCTBA MOTpeOUTENnen
HAOJIIOAIOTCS TPOBAJIBI HAIPSKEHUSI B CBSA3U C OOJBIIUMU MPOTSHKEHHOCTAMHU
JIMHUN U ©3HOCOM 00OpY/I0BAHMS.

B aBrycte 2017 roga Munsuepro Poccuu omnybnukoBaiio «Konmeniuio
pa3BUTHUSL pBIHKA CUCTEM XPaHEHHUS DJJIEKTposHepruu B  Poccuiickoi
®denepanun». B nokymenTe copMyIHpOBaHbl MPUOPUTETHI U KIIFOUEBBIE MEPHI
17151 co3aanust B PO HOBOM MEPCIEKTUBHOM OTPACIIu.

VYKazaHHBIM JOKYMEHT COJIEPKUT PpEeKOMEHJauuu st (HOpMUPOBAHUS
MPOMBIIIJIEHHOTO MOTEHIHaNa. B 4acTHOCTH, B CPEIHECPOUYHOU MEPCIIEKTUBE
pekomenayetcs [4]:

pa3BUBaTh WH)XCHEPHBIE U WHXUHUPUHTOBBIC KOMITAHUU MJI CO3/IaHMS
HaKOMMUTEJEH W peanm3allid KOMIUICKCHBIX pEIIeHHH Ha 0a3e yCTpPOWCTB
HAKOIUICHUS JIEKTPUYECKOU SHEPTUU;

OCYUIIECTBJISATh TpaHCPep MEePCHEKTUBHBIX JAOCTYMHBIX TEXHOJOTUUA U
WHTETPUPOBATh B HUX KOHKYPEHTOCIOCOOHBIE KOMIIOHEHTHI OTEYECTBEHHOIO
MIPOU3BO/ICTBA;

pa3BUBaTh COOCTBEHHBIN MPOMBIIIICHHBIN MTOTEHIUA.

Cornacuo Konnenmuu [4], uccrnenoBanusi U pa3paboOTKU HEOOXOIUMO
MPOBOAUTH IO KPYIHBIM HarpaBiieHUsIM. Cpeii HUX MOXHO BBIJCIINUTh:
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pa3pabOTKy aKKyMYJIATOPHBIX XPAHWJIMUII MaJlOl U CpeaHEl MOITHOCTH.
OHu OynyT OT/IMYATbCS OOJBIIUM CPOKOM CIY>KObl M HHM3KOH CTOMMOCTBIO
HKCILTyaTalluH;

CO37laHUE KPUTHYECKUX dJeMEeHTOB HD (akKyMyJIATOpPHBIX sSYEeK,
CUJIOBBIX MPEe0OPa30BaTEIbHBIX YCTPOUCTB U T.I1.);

pa3pabOTKy CHCTEM XPaHCHHS DJICKTPUUYECTBAa OOJBIION MOITHOCTH C
HU3KUMU KalUTaIbHBIMU 3aTPaTaMH.

B ¢despasie 2022 rona IlpaButensctBo P®D BhIMyCTUIO pacnopsiKeHUe
Ne 356-p «O nmoanucanuu cornameHus 0 HaMepeHusx Mexay lIpaBurenscTBom
Poccuiickori ®enepanun u [0Cy1apCTBEHHOM KOpIOpAaMEd IO ATOMHOM
sHeprum «Pocatom» B nemsax passutua B Poccmiickonn  ®Denepanuun
BBICOKOTEXHOJIOTHYHOU 00s1acTh «TeXHOJOTUU CO3/IaHUsl CUCTEM HAKOTUICHUS
AIEKTPOIHEPTUH, BKITFOUAS] HOPTATUBHBIEY.

Ha nansblii MoMmeHT B Poccum ectb moTeHIMan AJisi MCHOJIb30BAaHMS
HAKONUTENEH 3HEPIUU. DTO CBSI3aHO C PSIOM MpoOJeM B cepe IHEPreTHKU:
KaueCTBOM  3JIEKTPO’HEPTMH, KOTOPOE€ HE  COOTBETCTBYET  HOpPMaM;
YAAJIEHHOCTBIO  OT  HCTOYHUKOB  T€HEpallUh ¥,  COOTBETCTBEHHO,
HEepeHTa0eNbHOCThI0O HOBbIX JIOII; HeEpa3BUTHIM HMCHOJB30BAaHUEM BO30-
OHOBJISIEMBIX HICTOUHUKOB SHEPTUU U T.J.

Ceiyac 0quH M3 HEMHOTHX MEXaHWU3MOB, KyJa BHEApWIM cucrtemy HO, —
pEryIUpOBaHUE YacTOTHl. JTO TOBJIEKIO 3a CO0OW yBeIMYEeHHE MaciTaboB
crpoutenbcTBa. B CIIIA HakonuTensiM ObLT MPEIOCTABICH OTACIbHBIN CETMEHT
pbIHKa CHUCTeMHBIX yciyr. Hakomurenb uMeeT BO3MOXKHOCTh IOKYMNaTh
JIEKTPOIHEPTHUIO II0 IIEHE ONTOBOIO PBIHKA JUIS 3apsAga. OTa BO3MOXHOCTb
CyLIECTBYET HE BO Bcex cTpaHax. Hampumep, B ['epmaHun HakonmuTenu
0CBOOOXKTAIOTCS OT YIIATHI CETEBOro Tapuda Bcero Ha 20 JIeT ¢ MOMEHTa BBOJA
B AKCIUTyaTamuio [S].

BnocnenctBuun perynsiTop U3MEHUI YCIOBUS 711 HAKOIIUTEIEH, TOBBICHB
TpeOOBaHUS K YACIbHONU SHEPTOEMKOCTH YCTAaHOBKH. AHAJIOTMYHbBIE YXYAIICHHUS
YCIIOBHM MPOU30LUIM Ha phIHKE BennmkoOpuTaHuu, rjie HaKOMHUTENIW MOTYYUIIU
JOCTYNl TakKe€ Ha PBIHOK MOIIHOCTH, PBIHOK CHUCTEMHBIX YCIyT H
OalaHcUpyIOIIMH pbIHOK. B pe3ynbrate o00BEM BBOJIa HAKONUTENECH B
LEISX PEryJMpoBaHUs YacTOThl CHU3WJCSA, OJHAKO WIar peryiaropa,
MPOCTUMYJIMPOBABIIETO HAKOMIUTENN Ha PHIHKE CUCTEMHBIX YCIIYT, Jal MOIIHBIH
TOJTYOK Pa3BUTHIO OTPACIIM, YTO CIIOCOOCTBOBAJIO CHIKEHHIO IIEH M O0TpaboTKe
TEXHOJIOTUH.

I'epmanusg — oguMH W3 JIUIEPOB MO MOIAECPKKE CUCTEM HAKOIUICHHS
sHeprud. Takas mojJep:KKa 3a4acTyl0 OCYIIECTBIsSIeTcsl uepe3 rpanThl. [lo
OIleHKe AccolManuu cucteM HakoruieHus 3Hepruu ['epmanuu (Bundesverband
Energiespeicher), B 'epmanuu B 2018 roay ycrtaHoBieHo mnopsjaka 380 MBT
pacrpeieIEHHbIX MajblX CHUCTEM HAaKOIUIEHHs 3Heprun v okoio 320 MBT
oonmpmux  (gridscale) cucrem HakoruieHHss dHepruu. IloTpeOHOCTH B
Hakonutensax k 2030 roay B I'epmanuu onenuBaetcs B 8,4 I'BT.
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Hcnonb30BaHWE CUCTEM HAKOIUICHUS JHEpPruM B ['epMaHMM HUIET B
Pa3JIMYHbBIX HAITPABIICHUSIX:

Ha CTOpPOHE TMOTpeOuTerael — BMECTE C COJHEYHBIMH TMaHEISIMU
(B Hacrosiee Bpemsi B ['epmanun paboraer Oosnee 1,7 MUJIJTMOHA COJTHEUHBIX
DJEKTPOCTAHLIMM  CYMMapHOM  MHUKOBOM  YCTAHOBJIECHHOM  MOIIHOCTBIO
43 teicaun MBT);

arperupoBaHHas cucreMa HD Ha cTOpoHE mMOTpeOuTEeneit — 3HEpro-
cHa0OXaromue KoMmaHuu B ['epmaHuM  mpejiararoT  MOTPEOUTENSIM
UCIIOJIb30BAaHUE  COBMECTHBIX  CHCTEM  HAKOIUIEHHUS,  OOCITY>KMBAIOIIUX
MHUKPOPAKWOH WJIM ONIPEAEIEHHOE IOMOXO031CTBO;

y4acTUE arperupOBAHHBIX MHOXKECTB B PHIHKE PETYJIUPOBAHUS YACTOTHI.

DHEpPreTUYeCcKue CUCTEMBI YK€ B HACTOSIIEE BPEMSI OPUEHTUPOBAHBI HA
pallMOHAJIbHOE M OTBETCTBEHHOE  MCIIOJIb30BAHUE  PECYpCOB A
MpeNOTBpAIeHUs] MaryOHOro BIMAHMUS Ha OKpyxkaromyto cpeay. OO0 »sTom
MOXXHO CYJIUTh MO NPUMEHEHUIO BO300HOBISEMBIX HCTOYHHKOB DSHEPIUH,
AKTUBHOMY  BHEAPEHUIO  JJIEKTPOTpaHCIoOpTa (Kak JIMYHOTO, TaK U
0OIIIECTBEHHOT'0), a TAKXKE MO CTPEMIJICHUIO KOMITAaHUM K repepaboTke pa3Horo
poaa pecypcoB. Mcrmonp3oBaHue HakomuTened SHeprum OyAeT pacTu
CONIOCTAaBHUMO C YBEIMYEHUEM MOIIHOCTEHM NIPOU3BOJCTBA, YTO IIOBJICYET 34
€000 MOJIOKUTEIBHBIE U3MEHEHHS B DHEPreTUYECKOM ceKTope Kak Poccuu, Tak
U APYTUX CTPaH.
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APPLICATION AND PROSPECTS
OF ELECTRICITY STORAGE SYSTEMS

A.N. Makarov, M.K. Gurina, D.N. Mikhailov

Abstract. This article is devoted to the use of energy storage devices in
various sectors of the economy, as well as the development of their application
in the Russian Federation. The main functions of energy storage devices that
contribute to their use in the industrial sector are considered.

Keywords: energy storage, electricity market, energy system, electricity
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YK 007.5
HNPUMEHEHMUME 3K30CKEJIETOB B DQJIEKTPOOHEPI'ETUKE
A.H. Makapos, /I.H. Muxaiiios, M.K. I'ypuna

© Maxapoe A.H., Muxaiinoe /I.H.,
TI'ypuna M.K., 2023

Annomayun. B cmamve paccmompeno eneopenue HO8bIX MexHOI02Ul, a
UMEHHO NpUMeHeHUe NPOMbIUIEHHbIX IK30CKeNemos & deKmpodnepemuke OJisl
VAYUUEeHUs YCI08ULL MpPyoa pabomHUKOS.

Knrwoueswie cnosa: snekmposnepeemuxa, NPOMbIULIEHHbIU 9K30CKelen.

DK30CKeNeThl B HAllle BpEeMs OYEHb AaKTyalbHBI, TaK Kak pabouue
HArpy3Ku C KaXIbIM T'OJIOM PacTyT U JIIOJSIM CTAaHOBUTCS BCE TsDKEJIee periaTh
HEKOTOpbIE 3aJaud. OK30CKEJIEThl — TEXHHYECKHE YCTPONCTBA, KOTOPHIC
MO3BOJISIOT PACIIUPUTL (PU3HUECKHE PE3EPBBI YETOBEYCCKOTO OpPraHu3Ma. ITO
MOXXET OBITh YBEIWYEHHWE CHJIBI W CKOPOCTH TIOJNB30BaTEIsl, a TaKKe
BOCCTAHOBJICHHE YTPAYCHHBIX (DYHKIINH KOHEYHOCTEH.

Hawnbonee pacmpocTpaHeHHBIC OTpacid MPUMEHEHHUS JK30CKEIECTOB —
MeJIMIIMHA, TPOMBIILJIEHHOCTh, BOEHHAs cdepa, CTPOUTENIbHAs OTpacib, 00J1acTh
anrapaToB CIENUaTbHOTO Ha3HaYeHus [3].

[Tpou3BoAUTENSIMU SK30CKEIETOB SIBJISIOTCS TaKUE OOJIBIINE CTPaHbI, KaK
Poccus, Anonusa, CIIA, HOxnas Kopes, Mzpauns u EBpoma. B Hux
COOTBETCTBYIOIIMMH  pa3pabOTKaMU 3aHUMAIOTCA CJCAYIOIIME KOMITAHUH:
«ITone3nbie pobote», «HopHukeas», «Ik30aTiaer», HO3I'Y, Exorise,
Cyberdyne, Daewoo, Ekso Byonics, Honda, Hyundai, Laevo, Levitate
Technologies, LG, Lockheed Martin, Noonee, Honda, Ossur, Ottobock,
Panasonic, Raytheon Sarcos, REX Bionics, ReWalk Robotics, Samsung, Sarcos
Robotics, Socom, SuitX, Suit, Superflex (SRI International) [4].

[IpobGsiembl  pa3pabOTKU HK30CKEJIETOB 3aKJIIOYAIOTCS B TOM, 4YTO
WCTOYHHUKHU SHEPTHH, Ojarogaps KOTOPHIM OHH OBl MOTVIM (DYHKIIHOHHUPOBATH
OYCHB JIOJTOE BpeMsI B aBTOHOMHOM PEXHUME, OTCYTCTBYIOT. Ha Harei mianeTe
HE TaK MHOIO MaTepHalOB JJId CO3JaHUsl JKECTKOro Kapkaca. JIoOoil u3
KOMITaKTHBIX MCTOYHHKOB MUTAHUS HA CETOJHAIIHUNA JIEHb MOXKET 00ECIEUUTh
DK30CKEJIETY JIMIIb HECKOJBKO 4YacoB aBTOHOMHOW pabothl. Jlampiie —
3aBUCUMOCTb OT ImpoBojaa. Kpome Toro, mpoOiaemMoil SBISIOTCS NPUBOJBI
sKk30ckeneToB. Ocobyro mpolsemMy MpU CO3MaHUM HK30CKEJIeTa MPEACTAaBISET
pEeryJIupoBKa YpEe3MEPHBIX U HEXKENATEIbHBIX ABMKEHUH [5].

N3yueHneM W MCHOJB30BAaHUEM 3K30CKEJIETOB B IMPOMBIIUICHHOCTH U
KOHKPDETHO B  DJIGKTPOIHEPTEeTUKE, a TaKkKe JPYIrUX COCTABIISIFOIIUX
pobororexHuku 3anuMaroTcs B [IAO «Poccetny», ynydias yciuoBus Tpyaa s
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cBoux paboTHUKOB. Ilpumenenue podororexHuku B ITAO «Poccetu» ObuIO
onobpeno eme B 2020 romy, a B 2021-M B yCIOBHSX, NMPUOJMKEHHBIX K
peanbHBIM, NPOUUIA NEPBBIE TECTUPOBAHMS IPOMBIIUICHHOIO 3K30cKenera. B
CBA3M C JTHM JaHHas CTaThsl IIOCBAILIEHA KPAaTKOMY AaHaJIU3y IEPCIEKTHB
IPUMEHEHHUS HK30CKEJIETOB Ha 00BEKTaX JEKTPOIHEPTETUKH.

B HacTosmmii MOMEHT TPUMEHEHHE OK30CKEIETOB YpE3BBIYANHO
aKTyaJIbHO, TaK KaK B Halle BpeMsl IO CBOEW MacIITa0HOCTH CTPOUTEIBCTBO,
PEKOHCTPYKIUS U OOCITYXKMBAHHE MPOMBIILIEHHBIX OOBEKTOB — I'PAHJIMO3HBIE
IPOLIECCHI, CIIEOBATENbHO, (DU3NUECKHE HAIPY3KU OYEHb BBICOKU. M3-3a Takux
BBICOKHX (PU3MYECKMX HArpy30K IMOBBIIIACTCS PHUCK IMOJYYCHHUS TpPaBM U
BO3HUKHOBEHHUSI TpodeccnoHaNbHbIX 3aboneBanuili. OCOOCHHO TMIJIOXO BCE
HAa3BaHHOE CKa3bIBAECTCS HA CKEJIETHO-MBIIIEYHON CUCTEME BEPXHEH YacTH TEa.
Taxum oOpa3om, B JaHHOM ciay4ae d()PEeKTUBHO NMPUMEHEHHUE MPOMBIIIIEHHBIX
HK30CKEJIETOB JI1 Pa3TPy3KU CKEJIETHO-MBIIIEYHOM CUCTEMBI M OOJIETryeHUs
TPYAOBOM JeATeabHOCTU. O(P(PEKT NPUMEHEHHUs OHK30CKeJleTa II0Ka3aH Ha
puc. 1 [1].

IIpaBunbpHas ocaHka

Pasrpyska |

PYK, ' To 90 % pasrpyska
KOMIICH- MBI CITUHBI,
canus BeCa CHIDKECHUE

1o 15 xr

KOMITPECCHHU

MO3BOHOYHHKA
I'py3s1 maccoit 7o 30 kr

[Tomoris B pa3rubaHuu HOT

Puc. 1. D dexTHBHOCTD MPOMBIIIIICHHOTO YK30CKENIeTa

[IpuMeHeHre TPOMBITTUICHHBIX dK30CKEJIETOB — JIYUIIHHA CIIOCO0 CHU3UTH
TSOKECTh TPYyJa 3a CUeT Mepepacipe/ielieHuss Harpy3Kyd Ha pa3Hble YacTH Tela.
bnaromaps  3ToMy  TOBBIMIAeTCS  pabOTOCIIOCOOHOCT,  pabOTHWKA W
YMEHBIAIOTCS 3aTPAThl B Cydae MOJyYCHHUS TPaBM Ha MPOU3BOACTBE. MOXKHO
ceNiaTh BBIBOJI, YTO MPOMBIIIJICHHBIN IK30CKENET CIEAYEeT paccMaTpuBaTh Kak
COBPEMEHHOE CpEJICTBO WMHJUBHUIYaJIbHOM 3alllUTHI, TaK KaK OH 3alUIIacT
paboTHHMKA OT BpEeAHBIX MPOou3BOJCTBeHHBIX (akTopoB. [lo I'OCTy »3K30-
CKEJIET — 3TO HOCUMOE CPEJICTBO MHAMBUAYATHLHOMN 3aIUThI, KOMIIEHCUPYIOIIIEE
U Tepepacnpeessiolniee Harpy3Ky Ha OIMOpHO-JBUraTenbHbIN anmapar. Kpome
HA3BaHHOTO, TPHUMEHEHHE DK30CKeleTa TakKe MOTHUBUPYET pabOTHHKA
MOBBIIIATH TPOU3BOIUTEIHPHOCTD TPY/IA.
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B 2021 romy ITIAO «Poccetw» ns MNEpBBIX HCMIBITAHUN 3aKyHUIN
4 KOMIUIEKTa NPOMBILIUIEHHBIX 3K30CKeNeTOB IBYX THUIOB: «ProEXO Boost 1» u
«ProEXO Power 2» [2]. JlaHHBIE THUMBI 3K30CKEIETOB 3(P(HEKTUBHBI CBOCH
MOAYJbHOCTHI0. OHM MpeIHA3HAYEHBI JJIS1 PEIIEHUS Pa3HbIX TUIOB 33/1a4, B TOM
YUCJI€ HECTAHIAPTHBIX MPOU3BOJCTBEHHBbIX. [lo pe3ynbTaTaM TECTUpPOBAHUA
ObLIM BBIABJICHBI OMNEpallMM, MPU KOTOPBIX IEJIECOO00Pa3HO TMPUMEHSTH
MPOMBIILICHHBIE YK30CKEIEThl. JTO MOTPY3Ka U pa3rpyska, TPaAHCIOPTHUPOBKA
rPy30B Ha paccTosiHue, paboThl ¢ OCEH30MWIAMH, PEMOHT U TEXHUYECKOE
o0cITy>)KMBaHUE BO3IYIIHBIX JIMHWA B KOP3WHE MOABEMHHKA, a TaKXKEe PEMOHT
dbyamamenToB u mp. Kpome Toro, B xome TECTUPOBAHHWI OBUIH OMPEICIICHBI
OCOOEHHOCTH JTaHHBIX THIIOB JK30CKEJIeTa W BBISABICHBI HEIOCTATKH, IIPH
YCTPAHEHUH KOTOPBIX MOXKHO JIOOUTHCS OOJIbIIEH MPOU3BOIUTEIHHOCTU TPyAa
U CHU3WUTHh TPOU3BOJICTBEHHBIM TpaBMaTU3M (9TO Takue (PaKToOpbl, Kak
cTaTU4Has paboTa CTOSI C TPY30M IMpPU HAKIOHE Teja, MOABEM U OIyCKaHHE
rpy3a OT I0Jia 10 YPOBHs Mosica, paboTa ¢ TPy30M Ha BeCy, MOJAbEM Ipy3a BhIIIE
T'OJIOBHI).

Pabouas rpymnma, co3nannas [TAO «Poccetw», pemmia MOCTaBICHHbBIE
3a/1auu:

MpOBEJIa aHAIU3 MPOU3BOACTBEHHBIX OTEpaIuii;

paspaboTaja TeXHHYECKHE TPEOOBAHUS;

OpraHu30Baja TECTUPOBAHUE IK30CKEIIETOB,;

BbIJIaJ1a PEKOMEHIAIINU TPOU3BOIUTEII0 HA OCHOBE TECTUPOBAHUIM.

Ha ocHoBe Bcero yka3zaHHOro OBUTH pa3pabOTaHBl MPOTPAMMBI
TECTUPOBAHMS HA CKJIAJIaX U B MOJEBBIX YCIOBUAX. TE€CTUPOBaHUS MPOXOIUIIHU B
bummanax I[TAO «Pocceru Jlemsneproy». bwutn 3ameiicTBOBaHBI AJIEKTPO-
MOHTEpbl 1O  OOCTY>KUBAaHUIO  BO3AYIIHBIX JIMHUA W KPOBEJBUIUKH
MIPOU3BOJICTBEHHOM PEMOHTHOM cTy>k0bI Ha ckiane (puc. 2, 3) [2].

Puc. 2. TectupoBanne 006pa3iioB 3K30CKeIETa HA CKIIA/Ie
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Puc. 3. YcTaHOBKa ¢ TTOMOIIBIO DK30CKEJIETA
MEPEHOCHBIX 3a3€MJICHUN HA BO3/YIIHBIX JTUHUIX

[To oxoOHYaHMH TECTHPOBAHUS PAOOTHUKH OTBEYAN HA BOIPOCHI B AaHKETE
Y TIPOXOUIN ONpOcC. Bbln MmoyyeHbl ClAeAyIOIIUe Pe3yabTaThI:

1. ITpu morpy3kax u pasrpy3kax B 9K30CKeJIEeTe Harpy3ka pacrpeaesiercs
Ha OTIOPHYIO YacTh W CHHUMACTCS C MbIl. PabGOTHUK dyBCTByeT OOJIETYCHHE
IIpY BBINIOJHEHUM oneparnuid. Pasrpyxkarorcss pyku W cnuHa. Ilpu Bece
PK30CcKejeTa 2—4 Kr OH IIoMoraeT IogHuMath 10 50 Kr.

2. Ilpu mepemenieHMM Tpy3a MO TOPU3OHTAIBHON MOBEPXHOCTU
MIPOUCXOUT Pa3rpy3Ka MBI CIIMHBI, TO3BOHOYHUK 3AIUIIEH OT KOMIIPECCHH.

3. IIpoMBIIIIIEHHBIN 3K30CKeNIeT 00JierdyaeT MOAbEM T'py3a C Ioja U €ro
MepEeHOC TPH YIEpKaHUM B OJHOH pykKe (HampuMmep, OaHKM ¢ KpacKoM).
PabGoTHuky serdye nepkaTh COUHY, HET CMEIIECHUS TYJOBHUIIA B CTOPOHY T'py3a.

4. DK30CKeNeT MO3BOJIAET JIep’KaThb MHCTPYMEHTHI B MOJHSATHIX pyKax M
HaXOJUTHCS B TAKOM TOJIOKEHHUH MPOIOJKUTEIIBHOE BPEMSI.

5.1lpu ycTaHOBKE 3a3eMJICHHM Ha BO3IYIIHBIX JIMHUSX HANPSKCHUEM
6—10 kB 3x30ckeneT Takke 3alMIaeT ONOPHO-ABUIaTEIIbHBIN anmapar.

Ha ocHoBe pe3ynbTaTOB TECTUPOBAHUS MOXKHO CJI€JaTh BBIBOJ, YTO
BOINPOC, CBA3AaHHBI C MCIIOJIBL30BAHMEM DK30CKEJIETOB, aKTyaJeH It
00CIIy’)KMBAIOIIEr0 IepcoHaja B JJIEKTpOdHEpreTuke. PaboTHuku —manm
MOJIOKUTEIIbHBIE OT3bIBBbI, KOTOPbIE MOMOTYT MpU JaJIbHEUIIEM COBEp-
IIEHCTBOBAHUHU PK30CKEJIETOB U UX IIPUMEHECHUHU B MPOMBIILICHHOCTH [2].

[Ipoananu3upoBaB BCIO BHIIECYKa3aHHYIO MH(POPMAIHMIO, MOKHO CKa3aTh,
YTO MCIOJB30BAHUE IIPOMBIIIJIEHHBIX OSK30CKEJIETOB TO3BOJIMT CHU3UTH
(GU3UYECKYI0 HArpy3Ky MPHY BBHITTOJIHCHUH Pa0OT M TEM CaMbIM MUHUMHU3UPOBATH
BIIUSTHAC HETAaTHBHBIX MPOU3BOJICTBEHHBIX (JAaKTOPOB HA OCHOBHBIC (DPHU3HUCCKHEC
MOKa3aTesu 3J0pOBbs MEPCOHANa, a CJIeI0BaTeIbHO, N30€KaTh MAaTOIOTUYECKUX
M3MEHEHUI B OpraHu3Me 4eJIoBeKa B IIPOIIECCE €ro TPYA0BOU JIESITEIHLHOCTH.
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5. ”AHOOPMAILIMOHHBIE TEXHOJIOI'UU,
IHPOI'PAMMHOE OBECIIEYEHHE
N CUCTEMbI ABTOMATU3ALINHU

B ITPOMBIIIJIEHHOM ITPOU3BOACTBE

YK 623.746.519

OIIEHKA BJMSAHUSA HAKJIAIBIBAEMBIX OT'PAHUYEHUI
HA AJEKBATHOCTb MOJAEJIMPOBAHUA ITOJIETA
JIETATEJIBHOT'O AIIITAPATA

A.Jl. AnekceeB
© Anekcees A/1., 2023

Aunomauun. B cmamve npusedeno npeonodiceHue No - yyemy
02paHUu4eHull, HAaKIAoblBAeMblX HA pe3yabmamvl MOOEeIUPOSAHUs Noema
OecnuIoOmHbIX J1emameibHbIX annapamos.

Knioueevle cnoea: moodenuposanue, OecnUlIOmMHbIL  J1eMaAmMelbHbll
annapam, a0eKeamHoChb.

AKTyaJIbHOCTh OLICHKM BIMSHHUS OTPAHUYECHUM, HAKIIA/IBIBAEMBbIX Ha
pe3yibTaThl MOJEIMPOBAHUS TOJieTa OCCHWIOTHBIX JIeTaTeIbHBIX —allla-
patoB (brmJIA), omnpenensercs MaccOBbIM XapaKTepoM pa3pabOTKH U
MPUMEHEHUS TIOCIICTHUX, a Tak)Ke MOTPEOHOCTHIO B OIICHKE XAPAKTEPUCTHUK H
BapUAHTOB NpuMeHeHus naHHbiX briJIA [1].

Hecmotpst Ha mnoclienHue JOCTUKEHUS HAyKM W TEXHUKM B YaCTH
co3maHuss  OOJBIMMX  BBIYUCIHUTEIBHBIX  MOIIMHOCTEH,  ITO3BOJISIONIUAX
JETATM3UPOBAHHO MOJICITUPOBATh PEATbHBIA 00BEKT, HEOOXOIUMO PaCCMOTPETh
3HQUMMOCTh HAKJIaJbIBAEMbIX Ha MOJIeNIb OrpPaHUYEHUW U ONPEACIIUTH
COOTHOIIICHHE CTENICHHU JeTaIu3auy 1 00bemMa BeIYUCIeHuH [2].

BakHO TOHATP M TOYHO PEUIUTh, Kakass CTENEeHb ACTaIU3alNu
dakTHuecku HE00X0IMMa, YTOOBI OTBETUTH HA BOMPOCHI, KaCAIOIIUECs CBONCTB
cucteMbl. OTBeThl cneayer (OpMyIUpOBaTh B YETKUX KOJUYECTBEHHBIX
tepmuHax. HyxHO wuccienoBaTh 1enblid HaOOp YCJIOBWIA, IMOKAa HE YyAacTcs
OOHapYXUTh YCJIOBHS, TMPU KOTOPBIX JIOCTUTACTCS ONTHMAJIBLHOE 3HAYCHHE
UCCIIEyEMBIX TTapaMETPOB, @ UMEHHO noBeAeHue JIA Ha 3aaHHOI TpaeKTOpHUH
noJieTa.

Takum 00pa3zom, 11eb pabOThl 3aKITHOYACTCS B TOM, YTOOBI OMPENETUTH
MUHHUMAaJIbHO JOMYCTUMOE BJIUSHHE HaKJaJbiBaeMbix orpanudyeHuit (HO) mpu
MOJEIMPOBAaHUHN JUHAMUKY TtoeTa briJIA.
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3amaya COCTOUT B pa3paboTke 00O0OLIEHHOIO MOAX0Aa K OLIEHKE BIMSHUS
HO Ha pemenue BonpocoB npu MoaenupoBanuu noneta brJIA. ITpumepst HO:
briJIA paccMarpuBaercsd Kak MaTEpHabHAs TOYKA, MMEET HEOTPaHWYECHHBIN
3amac 3HEPropecypcoB, Ha HErO IPAKTHYECKUM HE BO3JEHCTBYIOT BHELIHUE
(bakTopBhl.

B npouecce MopenupoBaHus OuHaMuku nonera  bnJIA  HyxHO
o0ecreynTh BBICOKOTOYHYIO OIICHKY €ro XapakKTEpHUCTHK, a MO3TOMY MOJEb
JI0JHKHA pearupoBaTh Ha MHOTOUYMCIICHHBIE ()aKTOPBI, BIUSIONINE Ha KAa4eCTBO U
aJICKBAaTHOCTh NPOBOJUMBIX HCIBITAaHUI, MPU 3TOM YYHUTHIBATH pEIIaeMbIe
bnJIA 3amaun W BOCHOJHATH AaNpPUOPHBIE CBEACHHS O BEPOSATHOCTHBIX
CBOMCTBAax OLICHMBAEMBIX MTAPAMETPOB U 00 OLTMOKAX U3MEPEHUH.

Takum o00pa3om, upe3BblYAWHO BakHa TMpoBepka wmojenu brJlA
Ha a/eKBaTHOCTb. 1o/l aeKBaTHOCTbIO MOJIEIM MOHUMAETCS €€ CHOCOOHOCTB
OTpakaTb ONpEJEICHHbIE CBOMCTBA pEalTbHOIO OOBEKTa MAaKCHUMAaJIbHO
HUJICHTUYHO [3].

BHYTpeHHUMH  KpPUTEpHUSAMH  KOJMYECTBEHHOW  aJEKBaTHOCTH, T.€.
IPUMEHUMOCTH MOJENH JUIsl NMPAKTUYECKUX JEHCTBUW, SBISIOTCS Pa3JIMYHBIC
OLIECHKH TOYHOCTH SKCIEPUMEHTABHBIX JaHHBIX M JAHHBIX, MOJYYEHHBIX
npu  monenupoBanud. Haubonee mMpokoe NPUMEHEHHUE HMMEIOT TaKHUe
KPUTEPHUH, KaK CPEIHSsI OTHOCHUTENbHAsA OIIMOKa (OTKIIOHEHHUE), MaKCUMAaJIbHAs
OTHOCUTEJIbHAs OIMOKa (OTKJIOHEHHWE), CpenHss KBajJpaTWyHas oOIIMOKa,
«kodhunentT HecoBmaaeHus» Teina [3]. Ilpm ucHoOIB30BaHUU JaHHBIX
KpUTEpreB HEOOXOAUMO BBIOMpPATh TIOPOTOBBIC 3HAYCHHS, MPEBBIIICHUE
KOTOPBIX CBHUJAETEIBCTBYET OO0 OTCYTCTBHM KOJUYECTBEHHOH aJIeKBaTHOCTH
monexu briJIA.

CrnenyeT OLIEHUTh, HACKOJIBKO CYLIECTBEHHBI ITOCIIECTBUS «OTPYOJICHUS»
peanbHOro mnpouecca B cBsizu ¢ HO npu nmoctaHOBKE yCIOBUI MOJIEIMPOBAHUSA
(pUCYHOK).

Bnusuue HO (Vo) 3aBUCUT OT psia (PakTOpOB M yCTaHABIMBAETCA IO

dbopmyiie

rae N — KOJIMYEeCTBO XapakTepucTuk brJIA; M — KoiIW4ecTBO BHEUIHUX
dakTopoB; K — KOJIMYECTBO PHEPreTUUECKUX TOKa3aTeNel; inyx — KOJIUYECTBO
OrpaHUYEHHM.
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TlorpemuaocTs BEIMHCTEHAR OPH Bicrax HO
MOJETHPOEAHHH

Pesyasrare Mmogenaposanns

1. TpaekTopHA E TOPHIOHTAMEHOHA IIOCKOCTH
2 TpaexTopHi B BEpPTHKANEHOI II0CKOCTH
3. CxopocTe noneta

4 KoadduimienT moaseMHE0H CHITRL

Hal

3. Vronarakm
Bnusaue HO Ha pe3ynbTaThl MOACITUPOBAHUS

Takum o00pa3oM, Ha aJeKBATHOCTb MOJENMpOBaHUS AuHamMuku bnJlA
BIMSIET HE TOJBKO TMOTPENIHOCTh BbIYMCIeHUs, HO u HO, npuuem
BIMSHUE TIOCIEAHMX HE JOJDKHO TMPEBBINIATh MHUHUMAJIBHO JOMYCTHMOE
sHadenue V,, . B mportuBHOM ciydae monens brnJIA Gyzxer cnabo oTpaxaTs

OLICHUBAEMbIE XaPAKTEPUCTUKU U YCIOBUsS (QyHKuMOHUpoBaHus. Ilorpedyercs
nepecmotp HO.

bubanorpadguyeckuii CiucoxK

1. IIpocBupuna H.B. AHanu3 W mepcrneKTUBBI pa3BUTHS OECIHIOTHBIX
JICTATEeIBHBIX ammapaToB // MOCKOBCKHM dKOHOMUYEeCKUH xypHaL. 2021. Ne 10.
C. 560-572.

2. Bennens E.C. Hccrnenoanwe omnepamnuil: 3ajadd, PUHIUIIBI,
MeToaoJiorus. 2-¢ us3f., crep. M.: I'n. pen. ¢dus.-mart. nut., 1988. 208 c.

3. bopucoa E.B. OnrumanbHpie pemeHuss B  UCCIEAOBAHUU
YIPABJSIEMBIX CHCTEM PELICHHS: TUIIOBBIE MOJACIA M IPHUKIAIHBIE METOJBIL:
yaeOHoe nocooue. Teps: TBI'TY, 2017. 209 c.

EVALUATION OF THE IMPACT
OF THE IMPLICATED RESTRICTIONS
ON THE ADEQUACY OF FLIGHT SIMULATION AIRCRAFT
A.D. Alekseev
Abstract. A proposal is presented to take into account the imposed

restrictions on the results of modeling the flight of unmanned aerial vehicles.
Keywords: simulation, unmanned aerial vehicle, adequacy.
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UCMOJb30BAHUE
HAMBHOI'O BAHECOBCKOI'O KJIACCU®UKATOPA
JUISI PEIIEHUSI 3ATAYN KJIACCAPUKALIMY TPOPUIIEN
B COLMAJTBHBIX CETSIX

C.B. BobmakoB
© boavwaxoe C.B., 2023

Annomayun. Cmamos noceésaujena UHmMeIeKmyaibHoMy aHaiu3y OaHHbIX
OMKpbIMuIX  npoghuneil 8 COYuanvbHulx cemsax. J{na pewieHus 3adayu
Kiaccuukayuu  npuMmeHeH — HAUBHbIL — OAUECO8CKULl  KIACCUDUKAMOP.
Paccmompen  aneopumm  pacuema eeposmHocmeli U OnNUCAH  Npoyecc
nocmpoeHus oobyuarowen Mmodeau OawHblX. B Kauecmee sKkcnepumenma
omobpansbl coomeemcmayrowue npouiu 8 COYUAIbHOU cemu, noCpedcmeom
API nonyuenvr HeobxoO0umvle OaHHble, A MAKH#CE NPOU3BEOEH NPENPOYECCUHZ
Onsl  nosvlulenus.  Kadecmea — pabomwsl  aneopumma.  Hcnonvsoganue
Ka1accugpukamopa no30NUN0 HA  OCHOBE  IKCNEePUMEHMANbHLIX  OAHHbIX
pacnpedenums  npoguau  no kiaccam «MT-cneyuanucm» u «ne HT-
cneyuanucmy. B pesynemame xnaccuguxayuu paccuumanvl 6eposmHocmu
npoghuneli u KOppeKmHo pacnpeoeienvl N0 COOMEemcmeayIiouuM epynnam.

Kniouegvie cnoea: unmennekmyanvHvli aHaiu3 OAHHBIX, COYUATbHbLE
cemu, K1accu@purayusi.

CoBpeMeHHbIE HH(POPMALIMOHHBIE TEXHOJIOTMM IPEUIaraloT  Maccy
BO3MOXKHOCTEM sl BelleHus1 Ou3Heca, oOpa3oBaHusl M paspiedyeHus. OngHa u3
BETOK PA3BUTHs TEXHOJOTHH — COLMAJIbHBIE CETH. B HacTosAmMil MOMEHT OHHM
SBJIAFOTCS HEOTBEMJIEMOM YacCThIO JKM3HH COBPEMEHHOIO 4YenoBeka. Mx
UCHOJB3YIOT /sl OOLIeHMs], pa3BJ€UYEHHUs, pabOThl, COBEPLIECHUS IOKYIIOK,
oOyuenuss u T1.1. [lonb3oBaTenu B COIMATBHOM CETH 3a4acTyl0 HMMEIOT
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HECKOJIbKO AaKKayHTOB B pa3JIMYHBIX COIUAIBHBIX CETAX ISl PEIICHUS
KOHKPETHBIX 3aJay. B 93THX aKKayHTaX OHH COBEPIIAIOT ONPEACIICHHBIC
JNEUCTBUS, HAMPUMEP CO3JAl0T W Pa3MEUIAIOT OINPEICICHHbIA KOHTEHT WU
IPOCMATPHUBAIOT €ro. YeM akTUBHEE MOJIb30BaTEIb, TEM OOJIbIIE HAKATINBACTCS
JAHHBIX O €ro JEWUCTBHIX; YeM MOMyJspHEE COlMalibHAs CEThb, TEM OOJbIIE
00BEM XPaHUMBIX JAHHBIX U TEM JUTMHHEE UCTOPHSI O JCHCTBUSIX MOJIB30BATEICH.
JlanHbIe 00 3THX MEUCTBHUAX MOTYT O0BEAMHATHCS B OonbIIon kiactep Big Data.
DTO MO3BOJISIET aHATU3UPOBATH HH(OPMAIIUIO.

[IpumeHeHrne METOAO0B WHTEJUIEKTYaJbHOTO aHajiu3a JIaHHBIX SBISETCA
Haubonee d(PPEeKTUBHBIM U 00ECIIEYMBACT pEUICHHE 3a/Jaud KIacCH(PHUKAIIUU
MAIIMHHOTO OOYYEHHUS U OIpe/ieTiCHHEe Ha OCHOBE OOJBIINX OTKPBITHIX HAOOPOB
JAHHBIX O TIOJb30BaTele B colManbHOM ceTd. Haubonee mnomynspHbIM
WHCTPYMEHTOM aHaIM3a JAHHBIX SIBISIOTCS KOHTPOJUPYEMbIE aJITOPUTMbI C
yuuTeseM, TpeOyronme crenuaibHblii aTpuOyT OoTBeTa, 00Jiee M3BECTHBIN Kak
atpuOyT kiacca. Cpeau MHOTOYUCICHHBIX aJTOPUTMOB KJIaCCHU(PUKAIMU
JTAHHBIX BBIJEJSIETCS MeToJl HauBHOro baieca. DTo Haumboisiee OBICTPBIN U
3G (EKTUBHBIN  aNTOPUTM, KOTOPBIM YCHENIHO TPUMEHSIETCS B PEIICHUH
pa3IMUHbIX 3a11a4 [5].

Jlnst pemreHns 3amauu KiaccupuKanuy Oblla BBIOpaHA OJHA U3 CaMBIX
NONYJSIPHBIX conuanbHbiX cered — «BKonrtakre». Ilo wmroram 2022 roma
KOJIMYECTBO MPOCMOTPOB KOHTEHTa B CYTKM B JAaHHOW COILMAJILHOW CETU
coctaBmino pekopaabsie 10,3 Mummmapna [3]. Mo manabiM kommanmm Brand
Analytics Ha okTa0psr 2022 1., caiitr «BKoHTakTe» — OaMH U3 CcaMbIX
MOMYJISIPHBIX IO YKCITY aBTOPOB M 00BbEMY IMyOJIMKYeMOT0o KOHTeHTa [2].

ComnuanbpHasi ceTh TMPEAOCTaBIs€T JOCTYN K OTKPBITBIM JIaHHBIM
MoJIb30BaTeNIe mocpencTBOM crernuanbHoro unrepdeiica APl (Application
Programming Interface) [1]. Hdns ucnons3oBanusi APl HeoOxoaumo HMETH
YYETHYIO 3alliCh, B KOTOPOH OTOOpa)karoTcsi JTOCTYIHbBIC JaHHBIC KEITACMBIX
npoduiieli. ABTopu3anUs YYETHOM 3amMUCH  MPOUCXOAUT IO MPOTOKOIY
OAuth 2.0, KOTOpBI MOpa3yMeBaeT MONMYICHUE CIIEIUATHLHOTO KITF0Ua TOCTYIIa
«access_tokeny». Kimiou nmoctyma mepemaeTcsi Ha cepBep BMECTE C KaKIbIM
3anpocoM. 3 3TOi CTPOKH CepBEP MOTyYaeT BCIO HYXKHYIO eMy HH(GOpMAIIUIO.
PazpaboTunkn Takke mpemmararoT ucmoib3oBaTh SDK  «BKontakte», rae
colepkaTrcsi TOTOBbIe peanu3anuu OcCHOBHBIX ¢yHKmmid APl [6]. SDK
«BKoHTakTe» BKJIIOUAET pealu3alyio Jig MCIOJIb30BaHUS B TMOIYJISPHBIX
s3pikax mporpammupoBanus: Java SDK, Android SDK, iOS SDK, PHP SDK.
Pesynbrarom mapcunra npodusei sBaseTcs MaCCUB JAHHBIX, MIPEACTBICHHBIN B
cTa"mapTe onucanus cTpyKTypsl AaHHBIX JSON Schema.

Jlyist perieHust 3ajlayd MacCUB JIaHHBIX ObUT mepeBelieH B gopMmar txt ¢
1esbIo mocieaytomieit oopadborku B TextStageProcessor.

st knmaccudukanuy MCMob30Bajach MpOrpaMMHAas CHUCTEMa aHajin3a
TEKCTOBBIX JIaHHBIX, pa3paboTaHHas Ha Kadeape MpPOrpaMMHOr0 OOECIICUECHHS
TBEpCKOr0  TOCYIapCTBEHHOTO  TEXHUYECKOTro  yHUBepcutreta [4] w
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pacroIoKEHHasi KaK MPOEKT C OTKPBITHIM UCXOHBIM KOJIOM B PEIIO3UTOPHUH T10
aapecy: https://github.com/mhyhre/TextStageProcessor.

Jnst  ompeneneHUss — NPUHAUISKHOCTH  HCMOJIB30BAalld  KJIACChI
«UT-cnenmnanuct» u «ue UT-cnenumanuct»y — «ity» U «no_it» COOTBETCTBEHHO.
B3sanu pecats npodunielt u3 couumanbHOM cet: mATH npoduied 1. 5
OTHOCAIIMXCS K KJaccy it, U msaTh npoduiieid  g... 19, OTHOCSIIUXCS K KIIACCy
no_it. Tabiuiia BEKTOPOB ISl BRLIOOPKU UMEET clieytonui Bu (Tadm. 1).

Tabnuya 1
BekropHas tabnuia npoduiiei
Tpodu Kiace KonnuecTtBo ciioB
1 2 3
1 it 1 0 0
2 it 1 1 0
3 it 1 0 0
4 it 1 1 0
5 it 1 0 0
6 no_it 0 1 1
7 no_it 0 2 1
8 no_it 0 0 2
9 no_it 0 1 3
10 no_it 0 2 3
B manHOM citydae u3 npoduicii u3BJICKIH CJIOBA ( 1, 2o 3 .. ). Oum

BBICTYNAJIA XapaKTEPUCTUUYECKUMHU TMPU3HAKAMU TpU JajdbHEHIIel Kiaccu-
dbukaruu npodunei comumanbHou cetu. [Ipu monydeHUM CJIOB HEOOXOIUMO,
4YTOOBI OTCYTCTBOBAJIM 3HAKH MPETMMHAHUS, CTOI-CJIOBA, TAKXKE JOJKHBI OBITH
OCYIIECTBJICHBI HOpPMaJIM3alUsi U TNpuBeAcHUE peructpa. OOIiee KOJIUYECTBO
BXOJKJICHUU CJIOB B TOT WJIM MHOM KJIACC MIPEICTABIICHO B Ta0I. 2.

Tabruya 2
KoJIn4ecTBO BXOKIEHUN CJIOB B ONIPEAECICHHBIE KIIACCHI
CrnoBa Knacc it Kiacc no it
1 5 0
2 2 6
3 0 10
B ciyyae mosiBieHws B Tabnuile HOBOro mpoduiis MpoLEeCce

IperponucCCrura JaiHblX COCTOUT U3 CICAYIOMIUX OTAIIOB:
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1. Ypanenus CTOI-CIOB.

2. llpuBeneHust Kk HOpMaJIbHOH (POpME ¢ MCMOJIB30BAHUEM CTEMMHHIA U
pazOueHus npeioxKeHuit Ha N-rpaMMBl.

3. IlpuBeaeHus peructpa.

4. Pacdera 4acTOTHOI TAaOJIMIIBLI CJIOB.

B mpuBeneHHOM mpuMepe BEPOSITHOCTH TOTO, YTO MpOoduis Oyzaer
OTHECEH K KJiaccy it:
Clao 2 3 D= 0) Cal) Ca2l ) Csl)e € 1)

BepostHOCTE TOTO, 4TO TTPOHUIH OyJIeT OTHECEH K KJlaccy no_it:
( _ | 1r 21 31 ,) =

= C_) Ca ) Ca ) Csl D) C 1 )

Takum 00pa3om, paccuMTaB BBIpAKEHUS OOOUX BEPOSITHOCTEH, MOKHO
ceNIaTh COOTBETCTBYIOIIUHN BBIBO/I.

Jlns  mpakTthueckol peanuszaunuu anroputma B TextStageProcessor
BbIOpanmu 10 mpoduieit u3 comumanbHOi cetu. [lepen Hawamom anropurma
BBITIOJTHUAJIM TIPEMPOIIECCHHT JTAaHHBIX MPO(HIIeH: yaaaeHue CTOI-CJIOB, HOpMa-
JU3alAI0 TEPMOB, YAAJICHHE CIEIMAIbHBIX CHMBOJIOB W 3HAKOB, a TaKXKe
MPUBEACHUE PETUCTPA TSI KOPPEKTHOW paOdOTHI alrOpUTMa, peaTM30BaHHOTO HA
SI3BIKE TTPOTrpaMMUpOBaHus. TakuMm 00pa3oM, MOMYyYHIIH CICAYIOIINAE TaHHBIC:
o01ree 9ncyo CoB B ciioBape (¢ yueToMm oOydaromeid monenu) — 444 807; cios
kiacca it |it| — 90 583; cioB kmacca no it [no_it| — 164 553.

Ha »srane kinaccudukanuu mjis KakJIOTO Kiacca pacCUUTAId 3HAYEHUE
BBIPKEHMUSI, & TAK)KE BHIOPAIIM KIJIACC C MAaKCUMAaJIbHBIM 3HaueHueM (Taoi. 3).

Tabnuya 3
Mopens kKiaccudpukaTopa
[Ipodwie Kiacc no it Kiacc no it Hpm:(aé[;;:(igocu
1 -36 060,001 -36 022,595 it
2 —81 198,481 —81 156,786 it
3 —81 683,771 —81 554,925 it
4 —3 554,328 -3 230,249 it
5 -3 894,696 -3 609,355 it
6 -1 007,481 -1 063,458 no_it
7 -110 729,516 —113 859,088 no_it
8 —77 109,615 —78 761,424 no_it
9 —149 288,273 —161 582,37 no_it
10 —49 288,800 —61 582,001 no_it

Takum oOpa3oM, B X0Ji¢ IPOBEJACHUS IKCIIEPUMEHTa OblIa JaHa OIICHKA
paboTociocoOOHOCTH HaWMBHOIO OaiiecoBcKoro kiaccudukaropa. PesymabTraTom
crajgo pacrnpeneneHue npodunend mo kinaccam «UT-cmenmanmucty u «He UT-
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ClIeHAINCT». B 1eJoM moJlydeHHbIE pe3ysIbTaThl ITOKa3bIBAIOT paboTo-
CIIOCOOHOCTH MPEICTABICHHON MOJICIIH.
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USING THE NAVIVE BAYES CLASSIFIER
FOR SOLVING THE PROBLEM CLASSIFICATION
OF PROFILES IN SOCIAL NETWORKS

S.V. Bolshakov

Abstract. The article is devoted to data mining of open profiles in social
networks. The naive Bayes classifier was used as a solution to the classification
problem in machine learning. An algorithm for calculating probabilities and the
process of building a training data model are considered. As an experiment, the
corresponding profiles in the social network were selected, the necessary data was
obtained through the API, and preprocessing was carried out to improve the
quality of the algorithm. The use of the classifier made it possible to classify
profiles according to the classes «IT specialisty and «non-IT specialisty on
experimental data. As a result of the classification, the probabilities of the profiles
were calculated, and also correctly distributed among the corresponding groups.

Keywords: data mining, social networks, classification.
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PA3PABOTKA NPUJIOXEHUA
JIJIS1 BU3SYAJIBHOI'O IPOEKTUPOBAHUS MOJIEJIEN B GPSS

JI.A. BeiiukoB
© Benukos /I.A., 2023

Annomayus. B cmamve paccmompeHo UCNONb308AHUE MEXHOLOSUU
BU3YANILHO20 NPOCPAMMUPOBAHUsL Ol 00bEOUHEHUS YHUBEPCATbHOCMU U
8bIPA3UMENbHOU  MOWHOCMU  si3blka  mooenuposanusi  GPSS, a maxorce
Haznia0Hocmu  2paguuecko2o  npeocmasieHus  mooeiu U - yoobcmea
UCNONL308AHUSA, YMO npucywe oOonee cogpemenHbiM cucmemam. Illpusedeno
onucanue npoyecca paspabomru npocpammsl U NPeOCmasiensl pe3yibmamyl ee
mecmuposaHusl.

Knioueevie cnoea: euszyanbnoe  npozpammuposanue,  OUCKPEMHO-
cobvimutinoe mooenupoganue, GPSS.

SA3pik  GPSS  peamusyer  AUCKPETHO-COOBITUMHBIA — TOAXOM K
MMHUTAIMOHHOMY  MOJEJIIMPOBAHUIO, B  OCHOBY  KOTOPOIO  IOJOXKEHO
NPEACTABICHUE  JKU3HEHHOTO  [HMKJIAa  MOJECIUPYEMOW  CHCTEMBI  Kak
IIOCJICIOBATCILHOCTH COOBITHH, H3MEHSIOMMUX c¢ cocrtosgaue [1]. Bmecre ¢
BBICOKOM CTEMEHbI0 THOKOCTH HCIONIb30BaHUS, OOYCIOBIEHHON MpejCcTaB-
JICHHEM MOJIENH KaK JOTHYECKOW MOCIEeI0BATEIBHOCTH OJOKOB (TIPOTpaMMBI),
3T0 obOecmeunBaeT 361Ky GPSS BeIpasuTenpHyr0 Mommb, a Takke yHUBEp-
canbHOCTh. OJTHAKO CJICICTBUEM ATUX OCOOCHHOCTEHN JAHHOTO SA3bIKA SBISETCA U
€ro TIJIaBHBIA HEJOCTAaTOK — MOJCNb, IMPEJCTaBICHHAs B BHUJIE TEKCTa,
CYIIECTBEHHO MPOUTPHIBAET B HATJISHOCTH U PEMPE3CHTATUBHOCTH MOJEIISM,
BEITIOJITHGHHBIM B 00JIe€ COBPEMEHHBIX CHCTEMaxX, B KOTOPBIX HCIOIL3YIOTCS
TEXHOJIOTUH BU3YaJbHOTO MPOrPAMMHUPOBAHUS. DTO, 0€3yCIOBHO, YCIOKHSET U
YUIMHAET MPOIiecC pa3pabOTKU MOJIENH U COOCTBEHHO MOIeIMpoBaHus [S].

JlorngHBIM  CIOCOOOM  peIIeHUS yKa3aHHOW MPOOJeMBbI  SBISETCS
CO3/laHUE  CHEIMAJIBHOIO0  MPOTPAMMHOTO  OOECIEUEHUs, pPEaU3YIOIIETO
KOHILIETIIIMIO ~ BU3YAJIbBHOTO  MPOrpaMMHUpPOBAaHUs,  T.€.  IO3BOJISIIOLIETO
nonb3oBarento  co3maBatb  GPSS-mozens  myTeM  MaHUITYJIMPOBAHUS
rpaduueckumMu 00bEKTaMH BMECTO HAMMMCAHUS TEKCTa TPOrPAMMBI.
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Takum oOpa3oM, aKkTyaJdbHOCTh pa3pabOTKH BbI3BaHa OTCYTCTBHEM Ha
CErOJIHSAIIHUNA MOMEHT YJOOHBIX B MCIOJIb30BaHUU (PYHKIIMOHAIBHBIX CPE/ICTB
s BuszyalbHOro nmnpoektupoBanuss GPSS-mopeneit. B cymectByrommx
CUCTEMax MOJIeJb CHJIBHO YyCTylaeT B  PENpe3eHTATUBHOCTH  Ooree
COBPEMEHHBIM cucTeMaM (Harpumep, poccuiickoit AnyLogic).

B ocHoBe BuU3yalbHOro MNPOrpaMMUPOBAHMS JIEKAT CIEIHUATbHBIC
O00OBEKTBI, T.€. BH3yallbHas Cpela MPOTPAMMHUPOBAHUS TMPEIOCTABISICT
rpadUyecKue I CUMBOJIbHBIC JIEMEHThI, KOTOPHIMH MOXHO MaHUIYJIUPOBAThH
WHTEPAKTUBHBIM 00Pa30M B COOTBETCTBUU C OMPEICICHHBIMU MpaBUIamH [7].

[IpenMer naHHON paOOTHI OTHOCUTCS K TaK HA3bIBAEMBIM SI3BIKAM CXEM,
OCHOBAaHHBIM Ha Hjiee «(PUTYp U JIMHHI», T1Ie GUTYPHI (IPSIMOYTOIBLHUKH, OBAJTBI
U T.I.) PACCMATPUBAIOTCS KaK CYOBEKTHI U COCIUHSAIOTCS JIMHUAMHU (CTpEIKaMH,
JyTaMu U JIp.), KOTOPbIE MPEJICTABISAIOT o000 oTHOIIEeHUs. Bce MHOrooOpasue
onepatopoB si3blka GPSS MOXHO YCIOBHO CBECTM K YETBIPEM THUIIOBBIM
pIIeMEeHTaM: OJIOKH CO3JIaHUsI U YIAJICHUS TpaH3aKIKM, PyHKIIMOHAIbHBIC OJIOKH,
BBITIOJIHAIONINE OOCTy>)KMBaHUE TpaH3aKIUMH, M OJIOKM TIepeHarnpaBIICHUS
TpaH3akuuii [2, 6]. DTO MO3BOJISIET MOCTaBUTh B COOTBETCTBUE KAXKIOMY W3
MEPEUNCIICHHBIX BBIIIE TUIIOBBIX 1eMeHTOB GPSS-Monenu onpeneneHHblil THIT
rpa@uuecKkux BJIEMEHTOB (JIMHUA U (Uryp), KOTOPBIMH M ONEPUPYET
I10JIL30BaTEIb JAHHOU CUCTEMBI.

AJTOpUTM JIEHCTBUH MOJIB30BATENS MIPH pabOTe C MPOTPAMMON BBITIISIIAT
CJIEAYIOIIUM 00pa3oM:

1. Co3naHue mycTOM CXEMBL.

HoBas cxema coznmaercss mpu OTKpbITUM IporpamMmbl. Kpome Toro,
MOJIB30BATEIIO TIPEIIaraeTcs 3arpy3uTh 11a0JI0H 10 YMOTYaHUIO, COCTOSIINN U3
OJIOKOB CO37aHUsl TPAH3aKIUWA C JMHEWHBIM 3aKOHOM paCIpeesieHUs] U U3
0JIOKa YHUYTOXEHUS TPAH3AKIIHI.

2. JloGaBneHnue pyHKIIMOHAIBHBIX OJIOKOB MOJIEINU, TaOJUI] CTATUCTUKH U
MOJIb30BATEIBCKUX (YHKIIUM.

[Tonp30BaTe s BEIOMPAET HY)KHBIN AJIEMEHT Ha MMaHEIW WHCTPYMEHTOB U
no0asisieT ero Ha padodee moje. [locme 3TOro OTKpHIBAETCS COOTBETCTBYIOIIAS
BCIioMoratenpHasi (opma Il HACTPOMKH CBOWMCTB CO3/1aBaeMOTo OJIOKa.
TabmuIpl CTaTUCTUKM W TOJh30BaTEIbCKHE (YHKIHH HE OTOOpakaroTCs Ha
paboueM 1oJie rI1aBHOU (POPMBI.

3. loGaBrieHne CBsI3el MEXIy CO3/IaHHBIMU OJIOKAMH.

broku mepeHanpaBiieHHs] TpaH3aKIUKA JO0ABISIOTCS U3 KOHTEKCTHOTO
MEHIO, BBI3BIBAEMOTO JIJISl UX CTAPTOBOTO OJIOKA.

4. Hactpoiika CBOMCTB 3JIEMEHTOB MOJEIIH.

[Tonb3oBaTe b MNOMOJHUTEIHHO 337a€T BCE HEOOXOJIMMBIE CBOMCTBA IS
KQXXJI0r0 3JIEMEHTA CXEMBI.

5. I'enepanus koaa u 3amycK MOJEIIUPOBAHMUS.

CreHepupOBaHHBIM KOJ CTAaHOBUTCS JOCTYIIEH MJI MPEAIPOCMOTpA U
pEIaKTUPOBAHUS.
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6. AHanu3 MOJYYEHHBIX JaHHBIX U (MIPU HEOOXOAMMOCTH) MOBTOPEHUE
MyHKTOB 4, 5.

IIponiecc MOIEIMPOBAHUS COCTOUT B U3MEHEHUU KIIFOUEBBIX MapaMeTpOB
Mojenu (HampuMep, apryMEHTOB 3aKOHa pacrpejefieHus OJoKa TeHepaluu
TpaH3aKI[Mii), YTO TO3BOJISIET CMOJEIUPOBATh HU3MEHEHHE WHTECHCUBHOCTHU
oOpameHuii K CHUCTEME WM YHCIa KaHAJIOB OJHOTO M3 OOCITY>KHBAIOIIUX
YCTPOMCTB. DTO J1aeT BO3MOXHOCTh HAWTH oONTUMaIbHOE (OTHOCUTEIHHO
3aJJaHHBIX KPUTEPUEB) YMCIO OJHOBPEMEHHO 00padaThIBAIOIINX OJAWH TPAaH3aKT
npoiieccos [8].

Kaxngas BcmomoratenpHass (opma, oTBewaromias 3a CO3JaHHE U
PEIaKTUPOBAHUE CBOMCTB CTPYKTYpHOTO OJIOKa KOHKPETHOTO THIA, UMEET J[Ba
KOHCTPYKTOpa: JJisi CO3/laHus HOBOIO OJIOKa (MPUHUMAET Ha BXOJ CXEMY, C
KOTOpOW BeneTcsi pabora, Mpu HEOOXOAUMOCTH TpauuecKoro OTOOpa)KeHUS
AJIEeMEHTa — KOOPAMHATBHI CO3J]aBaeMOro OJIOKA) W JJIsi PEIaKTUPOBAHUS YKe
CYLIECTBYIOILETO (IPUHUMAET Ha BXOJl COOCTBEHHO PEAAKTUPYEMBIN OJIOK).

Jlist  MopenupoBaHUsSI CIIOKHBIX CHCTeM B OJIOKax CO3JaHUs U
o0CIy>)KMBaHUS TPAH3aKIIUMA, a TaKKe B OJ0KaX BETBJICHHUS] MOXHO yKa3bIBaTh B
KAuecTBE IMapaMeTpoB (PYHKIUU pACIPEICICHHUS CIyYallHbIX BEIUYHUH U3
crannapTaeix Oubmmotek GPSS World u monb3oBarensckue TabmudHbIE
(GYHKIIUN — YUCJICHHBIE 3aBUCUMOCTH OJHOTO aTpuOyTa OT JPYyroro, OMMCAHHbIE
C TIOMOIIBIO 3aIOJIHEHHOW IMOJIb30BaTeNeM TaOIUIBl U aNMPOKCUMUPOBAHHBIE
HENPEPHIBHBIMU (DYHKIIUSIMHU.

M3HavambHO MOJB30BATEN0 JOCTYIMHO &8 CTAaHJAPTHBIX (PYHKUUN
pacrpeeneHus ciy4ailHbIX BEJIMYHH:

1. Jlorapupmuyecku HOpManbHOE paCHpElelICHUEe — paclpeaesieHUe
CIIy4yallHOM  BEJIMYMHBI, HATYpaJIbHBIA Jorapupm KOTOPOH HOPMAJILHO
pacmpeneneH. OTO PacIpelesIeHHEe XOpOLIO MOJENIHMPYET IPOLECCHl B TOM
cilly4yae, KOrja 3Hau€HUE HaOII0aeMOil MEepeMEHHOM SBIAETCA CIyd4ailHOM
JI0JIEH OT 3HAUYEHHUS MPEeAbIAYIIEro Ha0moaeHus [S].

2. T'amma-pacnpenenenue — 000OIIEHHOE pacmpenesieHne Jpiianra s
Cilyyasi, KOrJja 4YMCJIO0 CyYMMHUPYEMBIX BEJIMYMH SIBISETCS HELENbIM M KaXKaas
BeIMYMHA UMeeT 3HaueHus oT 0 1o oo, T.e. HeoTpulareabHa. PYHKIUSA TOTO
pacmpeneneHrss 3HAYUTeNIbHO H3MEHSeT CBOI (opMy TIpH  pa3IUYHBIX
napameTpax, YTO TMO3BOJISIET HCIONb30BaTh JAHHOE paclpeaesieHue IS
MOJEIUPOBAHUS PA3IUYHBIX CIOXKHBIX (PM3UYECKUX SBJICHUH [6].

3. Pacnpenenenune Beiibymna — Kak DOpaBWIO, HUCHOJB3YETCS IS
MOJIEJIMPOBAHUS KU3HEHHOIO LIUKJIA CIIOKHOTO U3/IEIUS WU YETIOBEKA.
4. Pacnpenenenune Ilyaccona — omnuceiBaeT (UKCUPOBAHHOE YHUCIIO

COOBITH, MPOUCXOAAINIUX HE3ABUCUMO JIPYT OT JIpyra 3a (PUKCHpOBAaHHOE BpEMS
C 3apaHee ONpeICICHHOM CpeIHEN NMHTEHCUBHOCTHIO. Hallle BCEro UCrnoab3yeTcs
B 0JI0Kax CO37aHUs TpaH3aKIwui [5, 6].

5. DKCIOHEHIIMAJIBHOE PACIIPEICICHUE — OMTMCHIBAET MHTEPBAJIbI BPEMEHHU
MEXJIy HE3aBUCUMBIMU COOBITHUSMHM, MPOUCXOAIIUMH CO CpEIHEH WHTEHCHB-
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HOCTBIO . [IpuMeHsieTcs B ONUCAaHUM COLMAIbHBIX SIBJICHUM, 3KOHOMUKE,
TEOPUU MACCOBOTO OOCTY>KMBaHUsI, TPAHCIIOPTHOM JIOTUCTHKE, T.€. BE3JE, IIe
HE0OXO0IMMO MOJCIIUPOBATH TTOTOK COOBITHH.

6. HopManibHOE pacmpeneneHue — HEOPEPHIBHOE  PACIPECIICHUE
BEPOSITHOCTECH C MHUKOM B I[EHTPE M CUMMETPHYHBIMH OOKOBBIMH CTOPOHAMH,
KOTOPOE€ B OJJHOMEPHOM CiIy4ae 3amactcs (DYHKIMEH MIOTHOCTH BEPOSTHOCTH,
coBmanawmiei ¢ ¢ynkumet 'aycca [3]. Ecim BenuumHa SIBASETCS CYMMOM
MHOTHX CITy4alHbIX €200 B3aMMO3aBUCUMBIX BEJIMYMH, KaxJas W3 KOTOPBIX
BHOCHUT MaJIbIil BKJIaJ B OOIIYI0 CYMMY, TO IICHTPUPOBAHHOE U HOPMUPOBAHHOE
pacrpejiesieHie TakoW BEJIUYMHBI TIPU JIOCTATOYHO OOJBIIIOM YHUCIIE CIaraeMbIxX
CTPEMUTCS K HOPMAJIBbHOMY PACIPEACIICHUIO.

7. PaBHOMEpHOE paclpeleieHue — paclpeleieHue Ccly4yailHO Be-
IICCTBEHHOW BEJMYMHBI, MPUHUMAIOLICH 3HAUYCHUS, NPUHAJICKAIINE HEKO-
TOPOMY MPOMEXKYTKY KOHEUHOM [IJIMHBI, XapaKTepU3yrolleecs TEM, 4YTO
MJIOTHOCTH BEPOSITHOCTH HA ATOM MPOMEXKYTKE MOYTH BCIOAY MOCTOSIHHA [3].

8. JIuCKkpeTHOE€ PpPaBHOBEPOSITHOE PACIPEICICHUE — PACHPENCICHUE
CIy4YallHOW BEJWYWHBI, KOTOpas MNPUHUMAET KOHEYHOE YHCJIO N 3HAYECHUU C
PaBHBIMU BEPOSITHOCTSMH, COOTBETCTBEHHO, BEPOSATHOCTh KaXJOTO 3HAYCHUS
paBHa 1/n [3].

Hapsny ¢ BblllieonucaHHbIMU OJI0KaMH TMOJIb30BATENIO TOCTYITHBI CTaTHC-
TUYECKUE TAOJIUII, MMO3BOJIAIONINE ONPENCISITh XapaKTEPUCTUKU Pa3TUYHBIX
CIIy4alHBIX BEJMYUH B MojeNu. Tabauiibl UCHIONB3YIOTCS A cOOpa JaHHBIX O
pPa3NIMYHBIX IMapaMeTpax MOJENU U TPENCTaBICHUS MX B CTaHIApPTHOU (T.e.
tabauyHoM) ¢opme. Tabmmma 3amaeTcss HaOOPOM KaKUX-JIMOO BBIJICICHHBIX
WHTEPBAJIOB W3MEHEHUS CIyYallHOW BEJIIMYMHBI U KOJWYECTBOM IIOMAJIAHUMN €€
peannu30BaHHbBIX 3HAYECHUI B Ka)K]IbIM U3 HHTEPBAJIOB.

IIpu coxpaHeHUU CO3AaHHOTO OJIOKa MPOUCXOAMUT €ro J00aBjeHUE Ha
CXeMy C TOMOIIBI0 COOTBETCTBYIOIIETo MeToda kiacca VisualGPSS Schema.
[Ipy OTKpHITUM BCTIIOMOTATENbHON (OPMBI K €€ COCTaBHOMY OOpabOTUHKY
coObITUSl «HaxaThe Ha KHOMKYy "CoxpaHuTh'"» H00aBISETCS BBI30B METOAA
MEPEPUCOBKU CXeMbl Ha pabodem Tojie TJIaBHOW (opMbI, YTOOBI Cpasy
0TOOpa3UTh UBMEHEHUSI.

I'enepanusa koga cXeMmbl MOPOUCXOAUT PEKypcuBHO. ISt  Kaxkaoro
BXOJIAIIIETO B HEe djeMeHTa (orepaTopa, yCTpOoMCTBa, PYHKIIMU WU TaOJIUIIBI)
onpenensiercs: ceorictBo Code, 3aTeM MoJydyeHHbIE 3HAUYCHUS] OOBEIUHSIOTCS U
BBIBOJSTCST Ha CHENHATbHYIO (QOopMy, YTOOBI MOJB30BATEb MOI IIPH
HEO0OXOMMOCTH U KEJTAHUHU OTPEAAKTUPOBATH KO U COXPAHUTh €T0 B (haii Win
cpa3y 3alyCTUTh CUMYJISILIUIO U HAYaTh MOJEIUPOBAHUE.

TecTupoBaHue mnporpaMMmbl [JIi 3aMEpPOB BPEMEHU U CpPaBHEHUS
s pexkTuBHOCTU C 3PHEKTUBHOCTHIO TPATUIIMOHHBIX TE€XHOJIOTUM MPOBOIUIOCH
Ha 0oJiee CIIOKHON MOJIEIHU, CO3JJAaHHOM I KOMMEPUYECKOTO MCIOJIb30BAHUS —
MOMCKa Y3KHMX MECT B CTPYKTYpPE PEaJbHOrO0 AaBTOTEXIEHTPA C LEIBIO €ro
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MOCJIEYIONIEH ONTUMU3AIUHU (T.€. pe3yIbTaT BBHIMOJHEHHUS 3a/1a4d C TTOMOIIIBIO
TpPaJUIIMOHHON TEXHOJIOTUHU OB 3apaHee U3BECTEH).

ITo pe3ynbraTaM TECTUPOBAHUSI MOKHO C YBEPEHHOCTBIO 3aKJIIOUUTH, YTO
nporpaMMa IO3BOJISIET CO34aBaThb MOJEIM, C TOYKHA 3pPEHHS] PE3yJbTAaTOB
HDKBUBAJICHTHBIE MOJEIISIM, CO3/IaHHBIM 110 TPAAULIUOHHON TEXHOJIOTHUH
(mammucanaeiM B cpene GPSS World), npuuem ¢ GonbmmM ymoOCTBOM IS
MOJIb30BATEIS M, COOTBETCTBEHHO, MEHBIIIMMU BPEMsI- U TPyA03aTpaTaMHu.
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DEVELOPMENT OF AN APP FOR VISUAL DESIGN
OF MODELS IN GPSS

D.A. Velikov

Abstract. This article discusses one of the problems of information
technology. The use of visual programming technology is proposed to combine
the versatility and expressive power of the GPSS modeling language and the
visual representation of the model and ease of use inherent in systems that are
more modern. A description of the program development process and the results
of its testing are given.

Keywords: visual programming, discrete-event modeling, GPSS.
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PACIIO3BHABAHUE JIOCKHU UT'PBI 'O HA N30BPA’KEHUN
C IOMOIIBIO HEMPOHHOH CETH

A.C. TI'oposoii
© I'oposout A.C., 2023

Annomayun. B cmamve paccmompen ancopumm pacnosHasanusi 00CKU
07151 uepul 8 20 ¢ ucnoavzosanuem Hetiponnou cemu YOLO.

Knioueevie cnosa: Heiiponnvie cemu, 20, pacnosHasanue oOHEKMos8 Ha
uz00padicenu.

B HacTos1ee BpeMs B HACTOJIbHYIO UTPY 'O UTPAOT KaK Ha AJIEKTPOHHBIX
YCTPOMCTBAX, TaK U HAa Aocke. OJHO U3 NPEUMYLIECTB 3JIEKTPOHHBIX YCTPOUCTB
nepes TO0CKOW — COXpaHEHHE BCer mcropuu naptuu. l[locne 3aBepuieHuss Urpok
CMOXeT 0e3 Tpyaa MpoaHaJM3upoBaTh J00oe MecTto mapTuu. Ha mocke 310
ceyaTh KpalHe 3aTpPyIHUTEIBHO, TaK KaK BO BpeMs MapTuu 3a | yac MOXKHO
caenatb Oosiee 100 X010B M KaXK1blil pa3 UTPOK OyAeT MPOAYMBIBATh MHOKECTBO
KOMOMHAIIMM, M3-3a Yero 3allOMHUTb XOJbl, OCOOEHHO CJICIaHHbIE B Haydaje
napTuu, HempocTo. EcTh Tpu cmocoOa perieHust 3ToW mpoOiIeMbl: 3aIHChIBATh
NapTUU CaMOMY; NPUITIACUTh TPETHEro YEJOBEKa, KOTOPbI OyneT 3amuchbiBaTh
NIApPTHIO; UCITOJIB30BaTh KoMIbroTepHOE 110 111 pacrio3HaBaHUs U 3aIMCH TOCKU
Y KAMHEU Ha HEM.

Pa30epem Bce Tpu crnocoba. [lepBbiii criocoO BbI3bIBa€T 3aTpyAHEHUS,
HOCKOJIBbKY JOJTMMA U TSKENbIN aHaJlu3 MapTHUH OyAeT MOCTOSHHO NPepbIBAThCS
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3alKChI0 XOJa, YTO JACT MPEUMYLIECTBO CONEPHUKY, WM TpaTra BPEMEHHU Ha
3aMicCh MOXKET CTarh (aTaJbHOW Ha TOCJIEIHUX CTaausiX WIPbl, KOTJAa Ha
COBEpULIEHHE KaxKaoro cienyromero xona naercs 30 cexkynna. [Jns BTOporo
crnocoba Hy>KEH YeJIOBEK, KOTOpbI OyZleT ClIenuTh 3a MapTHEl, YyTO He Bceraa
BO3MOXKHO. JJ1s1 TpeThero crnocoba tpedyercs pazpadorars 110, koTopoe Oynet
pacrto3HaBaTh U 3aMCHIBATh MAPTHIO.

OcTaHoBUMCS Ha TPEThEM CIOcOo0e. 3/1eCh MOXKHO BBIJICTUTh 2 KATETOPUH:
HE/IO/IeTIaHHbBIE 10 KOHI[A MPOEKTHI U PELICHUE, PACCMOTPEHHOE HILKE.

B crarse [1] aBTOp paccmarpuBaeT ciocod HaXOXKACHUS MOCIETHETO XOaa
C TIOMOIIBIO Pa3HOCTH U300paKEHUH MTOCIETHETO COCTOSHUS W HOBOTO. JlaHHBIIA
METOJ JAOCTAaTOYHO MPOCT B peamu3allid, HO y HEro ecTb CBOM HEIOCTaTKU:
HEBO3MOYXKHA 3allUCh NApTUH, KOIZlA YK€ YCTAHOBJIEHO HECKOJIbKO KaMHEl;
CIIO)KHO OTOMTH Ha HECKOJBKO XOJIOB Ha3ajJ WIM BIEped; HHOIJA UIPOKHU
CIly4ailHO 3a/1€BalOT JOCKY WJIM YK€ IOJIO)KEHHBbIE KaMHHU, YTO BEJET K OY€Hb
OOJBILION pa3HULE MEXTY COCTOSHHUSAMHU, a TAK)KE HEBO3MOKHOCTHU BBIYMCIIUTH,
rae ObUT YCTaHOBIIEH MOCieIHUN KaMeHb. Kpome Toro, ucnosnbszyemoe npu 3ToM
[1O cymecTByeT TOJIBKO B BUJE JAECKTOIHOTO MPHIJIOKEHUS AJI ONEPAallMOHHON
cuctembl Windows, 4TO OTpaHMYUBAET €TO UCTIOIB30BaHHE.

Pemenne ¢ nomombio Heiiponnoii cetu YOLO. YOLO (You Only Look
Once) — HEWpoOHHAs CETh, pa3paboTaHHAS JJIs pPACIIO3HABAHUS, KIaCCUPUKAIINH
U CEerMEHTAllMM OOBEKTOB Ha KapTHHKE. Pacno3HaBaHue Ha camMoil MaJE€HBKOM
Mozenu paBHO ~100 mc ONNX.

[Tpumep pacrozHaBaHus JOCKH IMOKa3aH HA PUCYHKE.

]
i |

Hpouecc PacCIIO3HaBaHUA JOCKHU OJIA UI'PBI B I'O
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[Tockonbky 0a3za KapTHHOK €II€ HE IMOJIHOCTHIO pa3MeueHa M Malia
(ux xomuuectBo — 50), aNrOpuT™M HE pACMO3HAN MYCThIE SUEUKU U BCE Kpas
JOCKHU.

AJNTOpUTM pacro3HaBaHus 10CKU HevpoceThro Y OLO:

1) pacnio3HaTh Ha KAPTUHKE OOBEKTHI;

2) HaiiTh 00BeKT «JloCcKay Ha KapTUHKE;

3) ecu 06beKT «/lockay ecTh Ha KapTUHKE, TO B3STh BCE OOBEKTHI BHYTPH
obnekTa «Jlocka» B BUIE MAaTPHUITHI 10 KOOPAMHATAM;

4) mpeoOpa3oBaTh MaTpuily 3 OOBEKTOB B BU3yalbHOE MPEACTABICHUE
JIOCKH B TIPUJIOKEHUMU.

[loka HEW3BECTHO, KaKOW aJropuT™M JIydlle MCIHOJb30BaTh A
npeoOpa3oBaHusi OOBEKTOB. AJNTOPUTM TIPeoOpa3oBaHUsl JOJKEH TOJEIHUTh
MaTpuIly U3 OOBEKTOB Ha CTOJOLBI U CTpoku. [lpu mpeoOpa3oBaHMM MOTYT
BO3HUKHYTb CJIO)KHOCTH:

1) oTcyTcTBHE WM MEPEeU30BITOK OOBEKTOB B MaTpulle, T.€. HEKOTOPbHIE
CTPOKH WJIA CTOJIOIBI OyIyT UMETh MEHBIIE Win 0obiie 19 00bEKTOB;

2) OOBEKTh MOTYT HaXOIUTHCA MEXIYy HECKOJIbKMMU CTPOKAaMU WIIU
CTO0IIaMH, YTO YCIIOKHSET ONpE/ICTICHHE.

[Ipenamnomnaraercs 2 cmocoba pemieHus: ¢ TTOMOIIBI0 HEHPOHHON CETH WA
anropuTMudecku. BeiOop 3aBucHT OT KauecTBa pacno3HaBanus Y OLO.
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GO BOARD RECOGNITION IN AN IMAGE
USING A NEURAL NETWORK

A.S. Gorovoy
Abstract. The article discusses the Go board recognition algorithm using

the YOLO neural network.
Keywords: neural networks, Go, object recognition in an image.
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HOBBIN MOJIXO0/ K OBPABOTKE JIAHHBIX HA GPU
A.B. I'yasieB
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Annomayusa. B cmamve npeonodcen HoOBvIl n00Xo0 K o00pabomke
Ooannvix Ha ocHoge mexHono2uu Nvidia CUDA. Paccmompena npobiaema
00pabomku 08yMepHO20 MACCUBA NO CIMPOKAM UIU CIMOIOYAM C NPUMEHeHUeM
MACCUBHO20 NAPALIENUZMA.

Kntroueswie cnosa: CUDA, o6pabomra 08ymepHo2o mMaccusa, napaiienusm.

B coBpemenHoM mMupe 00paboTKa JIaHHBIX UTPAET YPE3BBIYAMHO BAXKHYIO
pons. MeromamMu 0O0paOOTKM  SIBISIFOTCS,, HampuMmep, Kiaccuukamus u
KJIacTepu3alldsl JaHHBIX, TaK Kak Mepes padoToi C MOCIEIHMMHU WX HAJIO
paccopTUpOBaTh. DTU OMNEPALMM 3aTPATHBI [0 pECypcaM U BPEMEHHU, MTOITOMY
aJITOPUTMBI CTAPAIOTCA YCKOPUT.

OnuH U3 Ccrmoco0OB  YCKOpPEHUsI — pachapajuleIMBaHUE —OIepanuid
BbIUHCIICHUN. CyIIECTBYET MHOKECTBO TEXHOJIOTUH, MTO3BOJISIOIINX CIENATh 3TO
kak Ha CPU, tak u Ha GPU. B naHHOW cTaTbe MPEUIOKEH METOJ] Ha OCHOBE
pacnapamienuBanusa BeiuncieHuid Ha GPU, a umenHno Ha texnosiorun CUDA,
paspaboranHOi KoMItanuen Nvidia.

[Ipu pa3zpaboTke aiaroputMma Kiactepusanuu u ucnoiabzoBanun CUDA
Toolkit Bo3HWKIAa HeoxumaHHas mpoOnema. B Xxome wuccienoBaHus ObLIO
BBISIBJIEHO, YTO, HECMOTPS Ha MOMYJIIPHOCTh TEXHOJIOTUH, BOIIPOC 00 00paboTke
JBYMEPHOIO MacCHBa IIOCTPOYHO HE IMOJHUMAJICS HUKOrJa, a BapUaHTHI,
npeajiaraeMbie B COOOIIECTBE pa3pabOTYMKOB, HE OTBEYAIOT TPEOOBAHUSIM K
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napauienu3My. B cBs3u ¢ 3TuM M pazpaloTanu mpeuiaraeMblid MOJIXOJ K
PEILICHUIO JaHHOW 3a/1auM.

AnropuTMoM KjacTepuszanuu BbiOpanu k-means (k-cpegHux), B OCHOBE
KOTOPOTO JICKHUT BbIUMCIIeHHEe EBKINAOBA pacCTOSHUA MEXIy JaHHBIMH U
neHTpouaamMu. be3 nuiiHero yriyOjaeHHss Ha BXOJA IPOTrpaMMbl IOJAETCS
JBYMEPHBIA MAacCHB M HEOOXOJUMOE KOJIMYECTBO KiacTepoB. Kaxablil kiactep
UMEET LEHTPOU, KOTOPBIM COpa3MepeH IIUPUHE MAcCCHBa BXOAHBIX JaHHBIX
(3a4acTyro Ha4aJIbHBIM IIECHTPOHUIOM BBIOMPAIOT OJHO W3 3HAYCHHM, T.€. CTPOKY,
B MaccuBe JaHHBIX). Takum oOpa3oMm, MBI HMEEM 3a/adyy O BBIYHCICHUU
EBkinioBa paccrosiuus Mexy 1ByMsa maccuBamu [0...N] mosnemMeHTHO.

PaccMoTpuM BapwaHT, KOrja MacCHMB BXOJHBIX JaHHBIX COICPKUT
MUWUIMOH U OoJiee CTpoK, a Tpebyercs Haiitu 10 xnactepoB. B Takom ciyuae
maccuB mupuHod N u BwicoToit M, rie M Oyzaer paBuo 1 000 000 u Goee,
notpedyercst obpaborare 10 pa3. 3xech yke TpeOyrOTCS ONTUMH3AIMSA H
yckopenue. Kak ObulO cKa3aHO paHee, OJHUM U3 MCIOJIb3YyEMbIX CHOCOOOB
YCKOpPEHUsl SBJSIETCSl pacnapauieianBaHue 3aaad. OJHAaKO B COBPEMEHHBIX
CUCTEMAaX Mbl OTPAaHUYEHBI KOJIMYECTBOM IOTOKOB M BPEMEHEM BbIUHMCIICHUS. B
TaKuX CUTyalUsAX OYEBHUIHO MNpenmylecTBo BbruvcieHud Ha GPU, rmoe ato
IPOXOJUT OBICTpee U ¢ OONBIINM KOJTUYECTBOM MTOTOKOB.

Bosnukaer 3amaua oOpaOOTKM JBYMEPHBIX MAacCHBOB, KOTJa W3BECTHO,
yto GPU n3HavanbHO CIOCOOHBI pabOTaTh TOJIBKO ¢ OAHOMEPHBIMU. Mcnonb3ys
dbyakuun cudaMallocPitch u cudaMemcpy2D, MBI MOXXeM OpraHHW30BaTh
OJTHOMEPHBIM MacCcuB B BHe AByMepHOTro. CioBo pitch MOXHO TepeBecTH Kak
«pazOuTh», UMEHHO JTO «pa3OuWeHue» U MO3BOJIAET COo34aTh yA00CTBa
0o0paboTKu AByMepHOro maccuBa. B cBoro ouepenb, cudaMemcpy2D no3Bossier
PacroJoKUTh MacCHUB TaK, Kak HaM yZ00HO. B urore onHomepHsbIil MaccuB (puc.
1) MokeT OBITh IPEeACTaBIICH B BUC ABYMEPHOTO (pHC. 2).

Ne o1, 1 2 3 4 5 6 7
JlaHHBIC | 1| 2 | 3 | 4 | 5| 6 | 7 |

Puc. 1. ITpumep ofHOMEPHOTO MaccHUBa

i0 il
i0 1 2
il 3 4
i2 5 6
i3 7 8

Puc. 2. OnnoMepHbIit MaccuB B Buje nBymepHoro Ha GPU

Ha puc. 1 u 2 moka3aHo KjaccH4eckoe ImpeoOpa3zoBaHHE OAHOMEPHOTO
MaccuBa B JIByMEpHbIN. ['TaBHast mpobiiemMa kpoercs B ero o0pabotke. MoKHO
Takke oOpamarbCsi MO WMHACKCY, U 3TO OyJeT Bce eme ObIicTpee, Yem
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KJlaccuyeckass o0paboTka Ha MPOIECCOPHBIX YCTPOMCTBaX, HO TMPH ITOM HE
OyJIeT SBIATHCS pacnapayieIiBaHUEM.

Ha puc. 3 nokazan npumep GPU-ceTku ¢ paccMaTpuBaeMbIM MacCHUBOM,
rae B ctpoke 0 ctonbiel 0 u 1 006pa3yroT pazmep 0ji0ka MaccuBa, B TO BpEeMs
kak ctono1el 0—N — pa3zmep Pitch.

0 | 2 3 4 N

o Rio N RN S

A WO~ O
| DN ||

N | ] | | ]

Puc. 3. ITIpumep GPU-ceTku ¢ MaccuBom

31ech MOSBIACTCS MOAX0A K 00paboTKe — CMEIEeHHE TI0 CTPOKe OJIoKa, a
HE 10 pa3mepy maccuBa. [IporpaMMHO 3T0 OyeT peaqTu30BaHO TaK:
1. OnpenensroTcs CMEMIEHUS B CETKE 110 X U Y:
int X = blockDim.x * blockldx.x + threadldx.x;
int y = blockDim.y * blockldx.y + threadldx.y.
2. Tak xak Mbl oOpabaTbiBaéM CTPOKH IORJIEMEHTHO, HaM TpeOyeTcs
opraHu3oBath HUKJI OT O JO TMOCJIEIHEro 3JeMEHTa CTPOKH, B KOTOPOM MBI
BbIYKCIIIEM EBKIMIOBO pacCTOSHUE MEXKY IaHHBIMU U IIEHTPOUIOM:

B[y * pitch +j] += pow(A[y * pitch + 1] — Centr[j * pitch + 1].

JIBa mpOCTBIX IIara IMO3BOJIAIOT Ham oOpaboTaTh OrpPOMHBIE MAaCCHBBI
IOCTPOYHO, a €CIM aJalTUpPOBaTh METOA, TO M IO cronduaMm. Paccmorpum
JTaHHBIA MOMEHT nojpoOHee. Hac mHTepecyroT kBajpaTHble cKOOKHU. Bo3pmem
HEKOTOpbIe U3 HUX — [y * pitch + i]: y * pitch — cMmemenue o crpokam; + 1 —
CMEIIIEHUE 0 3JIEMEHTaM CTPOKH (paHee Mbl OpraHU30Basid LUK oT 0 10 KOHIa
CTpOKM MaccuBa). BBugy ocobennocrteil paspadotku Ha CUDA  anroputm
oOpabaThiBaeT BCE CTPOKH MapayieIbHO, YTO JaeT KOJOCCAJIbHBIA MPUPOCT
IPOU3BOAUTEIHEHOCTH.

OneHka NPOU3BOAUTEIHHOCTH TIONY4Y€Ha B XOJ€ TECTOB Ha Tpex
anroputMmax: kinaccuueckoM Ha C++, CUDA ¢ nuneiiHo# 00paboTKol MaccuBa
no unaekcam; CUDA ¢ napamnensHbIM pemieHneM. MaccuB BXOJHBIX JaHHBIX
obu1 pazmepom MxN, rae M — uncio cronbioB (Bceraa Ob110 5), a KOJMUECTBO
ctpok N m3mensuiock ot 100 go 1 000 000. Pe3ynbraTel npuBeAeHbI Ha puc. 4.
Ha nem noxkasano npeumyiectBo 00padoTku aanHbix Ha GPU, a Taxxke BUJEeH
OPUPOCT  MPOU3BOJAUTENBHOCTH  MEXJy JIMHEHHBIM U TapajljieIbHbIM
aJITOpUTMaMH.
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Bpems, mc

1720

504
01 89 05 81 1.4 41 41 103 09 94 56 11 463 106
E—

150 10000 50000 100000 1000000 5000000
KoAM4eCTBO CTPOK B MATPHLLE 3Ha4eHWI 4XN

sCPU =OMP » CUDA

Puc. 4. BpeMH BBIIIOJTHCHUS aJITOPUTMOB

[To puc. 4 moxkHO cnenath BeiBOJI, uTO anroput™ CUDA s¢ddextuBen Ha
BbIOOpKE maHHbIX Kak cpemaHero (ot 50 000 Touek mo 1 000 000), Tak u
6omsmioro (ceoie 1 000 000 Touek) pazmepa.
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A NEW APPROACH TO GPU DATA PROCESSING
A.V. Gyluaev

Abstract. This article discusses a new approach to data processing using
nVidia CUDA technology. The problem of processing a two-dimensional array
by rows or columns using massive parallelism is considered.
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AHAJIN3 BOSMOXKXHOCTEM API
IMPOI'PAMMHO-BBIYUCJIUTEJBbHBIX KOMILIEKCOB
JIJISI PACYETA MOCTHANPSI)KEHHBIX KOHCTPYKIIUI

C.A. Kazumupos, A.A. MaJibKoB
© Kaszumupoe C.U., Manvkos A.A., 2023

Annomayus. B cmamve npoananusuposamnvl cnocobvl pacuema
NOCMHANPSNCEHHBIX KOHCIMPYKYULL 8 NPOCPAMMHBIX KOMNAeKcax. Jlan Kpamxuil
0030p MAKUX KOHCMPYKYULl U NePCneKmus ux npumMeHenuss 8 CmpoumenbCcmae.
Hccnedosan  3apybedxcuviii  onvim,  Npeonoadaeaiowuti  UCNOIb308AHUE
00PO2OCMOSAUWUX NPOSPAMMHBIX NPOOYKMO8, a MAKJCE PACNPOCMPAHEHHbLE
6 Poccuu nymu pacyema NOCMHANPANCEHHBLIX KOHCMPYKyu. M3yueHvl
sozmodcnocmu APl nexomopwix NpocpaMMHLIX KOMNIEKCO8, UMEIOUUXCS]
Ha  pOCCULICKOM  pblHKe, OaHA  OYeHKA  NpUMEHUMOoCmu  ux O
A8MOMAMUBUPOBAHHO20 — paAcCiema KOHCMPYKYUU U3  NOCMHANPANCEHHO20
JHcene3noemona.

Kntouesvie cnosa: nocmuanpscenue, namsdicenue nHa 6emon, SCAD,
pacuem dxcenezobemona, API, JScript.

B 2019 roay nons xene300eToHa IPU MPOSKTUPOBAHUMA HOBBIX OOBHEKTOB
cTpouTesibcTBa coctaBuia 67,8 %, npu 3toMm 37,9 % OTHOCITCA K 3aHUAM,
INOCTPOECHHBIM IO TEXHOJOTMM MOHOJMTHOIO 3>KeIe300€TOHAa. DTOT MPOLEHT
pacter. Ilo cBoell mpupone Kene300eTOH HECHOCOOEH CONMPOTUBIATHCS
3HAQUUTEIBHBIM  PACTATUMBAKOIIMM  HanpspkeHusiM.  [Ipeogonets  gaHHBIN
HEJOCTATOK B  MOHOJUTHOM  JOMOCTPOEHMHM IO3BOJISIET MPHUMEHEHHE
MPEIBAPUTEILHOTO HATSKEHUSI HA OETOH BBHICOKOMPOYHON KaHATHOW apMaTyphbl
B IUJJACTMKOBOM 00O0JIOYKE, M3BECTHOM KaK MOHOCTpPEHJ, O3 CLEIJICHHUS C
oeronom [l]. JlaHHasg TexHonoruss Ha TeppuTopun PP moka He Hanuia
HIMPOKOTO ITPUMEHEHUS, YETO HEJB3s CKa3aTh 0 cTpaHax EBponsl u CIIA.

B mpaktuke 3apyOekHBIX pPacyeTOB MOCTHANPSKEHHBIX KOHCTPYKIIMI
YCTOSUIOCh MCHOJIb30BAHKUE MPOPECCHOHATBHBIX MPOTrPAMMHO-BBIUYUCIUTEIBHBIX
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KOMILIEKCOB, MMEIOIIUX BCTPOCHHYI0 BO3MOXHOCTH pacyera IMOCTHANPSHKEH-
HOTO kKeJIe300€TOHA U IPAKTUYECKU HE MPEACTABICHHBIX HA POCCUICKOM PBIHKE.
Oto ETABS niu nogo6nsie [1, 2].

Poccuiickne npoeKTHbIE OpraHU3aliy IPU pacueTe JaHHBIX KOHCTPYKIINI
pykoBojicTBytoTcs 1160 CTO [1], nubo HOpMaMHu.

[Ipu npoekTupoBaHUHU MOCTHANPSIKEHHBIX KOHCTPYKIUNA ¢ mapaboianyec-
KOW pAaCKJIAJKOM MOHOCTPEHJIOB CYIIECTBYET CJIO)KHOCTH B aBTOMAaTHU3UPO-
BaHHOM pacyeTe, TaK KakK, TOMHMO (aKTOPOB, BIHUSAIOMIMX Ha MPOCTYIO
NpeIHANPSIKEHHYI0 apMaTypy, OKa3blBaTh BIUSHUE HAYMHAET TPaACKTOPHUS
packiajkd KaHaToB. PacdeT moJ0OHBIX KOHCTPYKIIMI MOKET MPOU3BOJAUTHCS
JBYMS CITIOCOOaMU:

l. MeTonoM SKBHUBAJIEHTHBIX CWJI — HamOpsraemas apmarypa He
MOJEIUPYETCS HAIpPSIMYyI0, €€ BIUSHUE HA BJIEMEHT MPEICTABICHO B BUJC
SKBUBAJIECHTHBIX CUII [3, 4].

2. MeTogoM MpsSIMOTO MOJIETUPOBAHMS HAMPATAEMOM apMaTypbl 0COOBIM
KOHEUYHBIM 3JIeMEHTOM [3].

W nepBblif, 1 BTOPOI METO/IBI MOTYT OBITh PEAIU30BaHbI B MOMYJISPHBIX Y
POCCHUMCKUX MPOEKTUPOBIIMKOB PACUETHBIX KOMIUIEKcax, Takux kak SCAD Soft,
Lira Soft u np. IIpoGneMy npeacTaBisieT aBTOMaTU3AIUS PACUETOB, YTO MOXKET
OBbITh KPUTUYHBIM TIPU  OJIHOBPEMEHHOM IPOCKTUPOBAHUM MHOXKECTBA
MOCTHAIPSKEHHBIX 3JIEMEHTOB (Mpoliecc TpeOyeT MHOXKECTBAa HUTEpaluil C
KOPPEKTUPOBKON HAYaIbHBIX MAPAMETPOB CUCTEMBI TOCTHAIIPSIYKEHHUS).

CrmocoOcTBOBaTh  YAYUYIIEHWIO  CHTyallud B o0OjacTH  pacyera
MOCTHAMNPSKEHHBIX KOHCTPYKUIUM MOTJIO Obl MCIHOJIb30BaHUE (GYHKIHOHATIA
CYIIECTBYIOIINX PACYETHBIX KOMILJIEKCOB.

Hns mpumepa pacemorpum SCAD Office. B kauectBe mexaHusma
B3aMMOJICHCTBUSL MEXKJy I0JIb30BaTeIbCKUMH pacimupeHussmu u SCAD+H
ucnosib3yercs peanuzanus JScript B pamkax Windows Script [5].

Pazpaborunkamu mnpemycmorpena Oubmuorexka .NET, ocHoBHas wujes
KOTOpor cocrout B co3aanun I1wiarnHa COM DLL ¢ nocnenyroment
peructpanueii B peectpe Windows u Bbi3oBoM (pyHkunoHana .NET-mmaruna
CTaHAAPTHBIM crocoboM pacmmpenuit JScript gepe3 ActiveXObject. Taxum
oOpa3om, cam JScript sSBIsIETCS TOYKOW BXO/a, KOTOpask BBI3bIBACT COOPKY, TIe
XPaHUTCS BCSl OCHOBHAS JIOTMKA BBIMIOJHEHUS TIarvHA.

[Ipunoxenus, Hanucanuble 11 SCAD Office, MOryT ocyiiecTBisATh:

1. Co3nanue 1 MOIU(MUKAIIUIO PACUETHOU CXEMBI.

2. ITonyyeHue CBOMCTB PaCYETHON CXEMBI.

3. Ilonyuenue u 0OpabOTKY PE3yIbTaTOB pacyeTa.

4. Co3nanue OTYETOB MO PE3YIbTATAM PACUETA.

5. Ilepenady CBOWCTB M pe3yJIbTATOB pacueTa B APYrue NporpaMmal.

6. Umnopt uHbopManuu U3 APyrux NporpaMm U Mepeaady B pacyeTHYIO
cxemy SCAD.
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OnucaHHoOro (bYHKI_[I/IOHaJIa AOCTATOYHO JIA PCHICHHA 3aJa4 pacdcTa
IOCTHAIIPAKCHHBIX KOHCTpYKHPIﬁ.

Hanucanue IUIAariHOB, IIO3BOJLAIOINMUX PCIOUTL KOHKPCTHYIO 3adady,
HAaCT BO3MOXHOCTL pPACCUHUTHIBATL IIOTCPpHU  HAIIPSIKCHHA, IIPOYHOCTHBIC
XAPAKTCPUCTUKU H IIOBCACHHC KOHCTpYKI.[Hﬁ. Bnarouapﬂ 9TOMY CHH3UTCA
CTOMMOCTD ITPOCKTHUPOBAHUS HOBBIX H3I[6J'IHI>1.
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ANALYSIS OF THE POSSIBILITIES OF SOFTWARE
AND COMPUTING SYSTEMS API FOR THE ANALYSIS
OF THE POST-TENSIONED STRUCTURES

S.I. Kazimirov, A.A. Malkov

Abstract. The article analyzes the methods of calculation of post-
tensioned structures in software systems. A brief review of such structures
and prospects of their application in construction is given. Foreign experience,
which implies the use of expensive software products, as well as the ways
of calculation of post-tensioned structures common in Russia are studied. APl
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capabilities of some software packages available on the Russian market are
studied, their applicability for automated calculation of post-tensioned
reinforced concrete structures is assessed.

Keywords: post-tensioning, concrete tension, SCAD, calculation of
reinforced concrete, API, JScript.
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PA3PABOTKA KJIACTEPU3AILIUN
KATEI'OPHAJIBHBIX TAHHBIX METOJAOM CLOPE

E.Jl. MunakoB
© Mumnaxoe E./I., 2023

Annomauun. B cmamove paccmompena Kiacmepuzayus Kame2opuaibHblxX
oanmvix. [nsa peanuzayuu 6vi1 6b1Opan maxou memoo, kax Clope. Onucana e2o
paboma u mecmosbvle OaHHble, HA KOMOPBIX NPOBOOUNACH KIACMEPUIAYUSL.

Knioueevie cnoea: xnacmepusayus, Clope, xamezopuanvhbvle OaHMHble,
Data Mining.

B Hame Bpemsi Bce Oosibliie M OONbIlle KOMIAHHUM, CTPEMSCH K POCTY
pPEe3yIbTATUBHOCTH W TNPUOBUIBHOCTH OW3HECa, TOIB3YIOTCS ITHU(DPOBBEIMU
(aBTOMATU3UPOBAHHBIMKU) METOAaMU OOpaOOTKH JaHHBIX M 3alHUCH UX B 0azy
JAHHBIX. DTO HECET B ceO€ KaK OTPOMHbIE MMPEUMYIIECTBA, TAK U ONPEIEIICHHBIC
HEJIOCTATKH, CBSI3aHHBIE C OOBEMOM TIOJYYEHHBIX JAHHBIX: MPU YPE3MEPHO
OOJIBIIIOM YBEJIMYEHUU OO0BEMa MOITYYEHHON WH(OpMAIMU YCIOXKHAIOTCS €€
00paboTKa U aHaIu3; JeJaTh BHIBOJIBI IO MOJYUYEHHBIM JJAHHBIM CTAHOBUTCS BCE
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TpyAHEE; BEPOATHOCTb TOTO, YTO HEKOTOPBIE JIE€TAIM MOTYT OBbITh YHYLICHBI,
oueHb ObICTpo pacteT. JlaHHas mnpoOnema SBUJIACh NPUYMHONW pPA3BUTHUS
Pa3IMYHBIX MMOAXOJ0B U METOOB, IMO3BOJSIOUINX MPOBOJUTH aBTOMATHUECKUN
aHanu3 JaHHbIX. [[1s pemieHus BOINPOCOB CYIIECTBYIOT MAaT€MaTHUYECKHUE
METO/Ibl, KOTOpBIE U 00pa3yloT HampasieHue Data Mining.

B cBs3u ¢ ykazaHHOW TpoOiemMol OBLIO PElIEHO HCIOB30BaTh TAaKOE
HanpasieHue Data Mining, kak kiactepusanus. Knacrepuzauus — 3To 3a1a4a
pa30ueHnss MHOXKECTBAa 0OBEKTOB Ha TPYIMIIBI, HA3bIBaeMbIE KiacTepamu. BHyTpu
KaXJI0N TPYIIBl JTOMKHBI OKa3aThCS MOXO0XKHE OOBEKTHI, @ OOBEKTHI Pa3HBIX
TPyNI JOJDKHBI KaKk MOXKHO CHJIbHEE OTIMYaThes Opyr OT apyra. [ aBHOe
OTJIMYHME KJIACTEPU3ALIMU OT KIaCCU(PUKAIIUN COCTOUT B TOM, UTO MEPEUEHb TPy
YETKO HE 3aJ[aH U OIPEIENIAETCS B IpoLecce padoThl aropuTMa.

JUis kjnacTepu3aluy ObUIM BBIOpaHbl KaT€TOpUANbHBIE JIaHHBIE. JTO
JaHHbIE C OTPAaHUYEHHBIM YHCIOM YHUKAJIbHBIX 3HAYEHUM WM KaTeropui
(Harmpumep, mos unu penurust). KareropuanbHble NMEpEeMEHHbIE MOTYT OBITH
TEKCTOBBIMU WM YHUCIOBBIMHM, B KOTOPBIX KaTE€rOpHH 3aKOJWPOBAHbI
YUCIOBBIMU KoAaMu (Hanmpumep, 0 = )KeHCKHi, a 1 = My>KCKoi).

s mpoBenenusi kimactepmzanuu Obul BeiOpan meton Clope. Takoit
BBIOOpP CBSI3aH C MPEUMYIIECTBAMHU AITOPUTMA: CKOPOCTHIO PabOTHI, BHICOKOM
MacCIITa0UPYEeMOCTBI0O U XOpOIIMM Ka4ecTBOM Kiactepu3anuu. [Ipmuem 310
OJIMH M3 HEMHOTHX METOJOB KJacTepU3alliu, KOTOPBIM MO3BOJISIET paboTaTh C
KaTeroprualbHBIMH JTaHHBIMH.

OcHoBHoil uaeeir meroga Clope sBisieTCs UCHOJIB30BaHUE T100ATBEHOTO
KpUTEpUsl ONTHUMHU3ALMKA Ha OCHOBE MAaKCUMHU3AUMU (QYHKIUH CTOMMOCTHU
OPUMEHUTENBHO K 3ajadaM KiacTepuszauuud. B kauecTBe kputepust Oepercs
CpelHss BbICOTA pa3dueHus knacrepa. OgHako ObIBAIOT ClTyyau, KOT/Ia CpeaHss
BBICOTA y ABYX pa30MEHMI OJIMHAKOBAas U MPU 3TOM OHU HE COAEpKaT oOIIue
0o0bekThl. Toraa A OLIEHKH BMECTO CPEAHEN BBICOTHI UCHOJB3YETCS TPATUEHT
U IPU CPABHEHUM JIBYX T'PAJHEHTOB BBIUIPHIBAET TOT, Y KOI'O 3TO 3HAYCHUE
OombIIe.

OcnoBHas gopmyna metoaa Clope BBIMISAIUT CIeIyIOIUM 00pa3oM:

Profit(C) = VSVWT((%;)) (1ol + 1) ~ S 1Gl

e Snew(Cp), Whew (Cp) — BelIMUMHBI ¢ 100aBIEHHON HOBOW TpaH3aKIHEH
(xaTeropuanbHbie AaHHbe); S(C) — miIom@aab TUCTOTpaMMBbl (KOJIUYECTBO
oobekToB B Kkimactepe); W'(C) — mmpuHa TrHCTOrpaMMmbl  (KOJHYECTBO
YHHUKAJIBHBIX 00BEKTOB B KilacTepe); C — MHOXKECTBO KIJIACTEPOB; p — KJacTep;
r — KO3PPUIIUEHT OTTATKUBAHKS, OT KOTOPOTO 3aBUCUT KOJIMYECTBO KIIACTEPOB
B KOHEYHOM pPe3yJIbTaTe U, CICOBATEIHHO, TO, KAK OOBEKTHI CTPEMSITCS CIUTHCS
B OJIMH OOJIBINION Ki1acTep.
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Heobxoaumo mocnenoBarenbHO mnepedupaTh BCE TpPaH3aKIMU, MBITAsICh
n00aBUTh KaXIyl0 B KaKOW-HUOYIb KiacTep Tak, 4roObl Profit Obin
MaKCUMaJIbHBIM. JTO OYyJE€T MPOUCXOIUTH JI0 TE€X IOp, MOKa TPaH3aKIUU HE
3aKOHYATCS. 3aTeM ClIeyeT repedparh UX €Ille pa3 U MOIbBITAThCS MEPEIOXUTh
KOKIYI0 TpaH3aKIMIO B JIpyroil kimacrep TakuM oOpa3oM, 4toObl Profit
yBenmuumics. Ilepebop Oyaer mpouUCXOAWTH OO TEX MOp, MOKAa TPAaH3aKIUU
MOkHO Oymer mepenoxkutb. Korma mepebop 3akoHUMTCS, CHOPMUPYETCS
PE3yNbTaT BHIMOTHEHUS KJIACTEPU3AIIHH.

B peanuzoBaHHOM MeTOJ€ aBTOpP HACTOSIIEH CTaTbu J00ABUI
BO3MOXXHOCTh TMPHOPUTETHON KIACTEpU3alMK 10 TIEpBOMY aTpuOyTy B
TpaH3aKIUU. DTO CHAENAHO M TOTO, YTOOBI IMOJH30BATENIb CMOT Pa3ieiiuTh
0OBEKTHI Ha KJIACTEPHI 10 HHTEPECYIOIIEMY €T0 aTpHOyTYy.

B kauectBe HarmsgHOro npumepa paboThl MeToaa ObLI BBIOpaH HaOOp
JAHHBIX, TIPE/ICTABIICHHBIN B TA0JIHUIIE.

Byinkansl
Tum } N3Beprancs
Mecrono- JlencrBy-
HaszBanue Bynkana MECTOIIO- o Bo II T8I-
JIOXKCHHUE ot |B I ThICH- csttle- B
JIOKCHHA YeJIeTUU X XTI Beke
JIETUU
Dusadesanaiiexomes | Mcnanaus OctpoB Ha Hewns. Ja Ja
Besysuit EBpazus Marepuk Ha Ha Ha Her
Kuwmmmanmxapo Adpuxka Marepuk Her Hewns. Hewns. Her
Kirouesckast Conka | EBpazus Marepux Ha Hewus. a a
Hosas
Tayno Senan s OctpoB Her Ha Her Her
CesepHnas
Karman Amepuka Marepux Ha Hewus. a Her
CesepHas
Cent-XeneHc Aweprika Marepuk Ha Hewus. Ha Her
Kpaxkaray SBa OctpoB Ha Hewus. [a [a
Kazbex EBpazus Marepuk Her Her Her Her

KoaddummenT orrankuBanus r = 2, Tak Kak ¢ 3TUM KOA(DPUITUSHTOM I
JaHHOTO Habopa JaHHBIX OyJeT 0TOOpakeH HamOoJiee TOYHBIN pe3yibTaT. s
HWHBIX HA0OpOB JaHHBIX IMOJb30BaTENIb JIODKEH JUYHO MOAOHMpaTh Hamboliee
oAXOo/IsIIee I ero 1ene 3HaueHue 1. [Toce BhIMmoaTHeHUsI MeToa MoTyJdaTcs
cieayromme Kiactepsl (puc. 1).
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Puc. 1. Pesynbrar Boinonnenus: merona Clope mpu r = 2

MOoXHO 3aMeTHTh (CM. pHC. 1), YTO B OJMH KJIacTep IOIMAIU JaHHBIC C
HanOOJIBIIIUM KOJIMYECTBOM coBHajcHUA. Kpome Toro, Meron pasaeiui
IPUOPUTETHBIA aTpUOYT «TUIl MECTOIOJOKCHHS» Ha pa3HbIe KJIACTEphl, T.C.
TpaH3aKI[MU CO 3HAYCHHUEM «OCTPOB» IIOIAIN B OJIMH KJIACTEP, a CO 3HAUCHUEM
«MaTrepwK» — B Jpyrue (Kak YK€ TOBOPWIOCH paHee, ¢ HauOOJBIINM
KOJIMYECTBOM COBIIAJICHU).

Jlist Toro 4ToOBbI MOKa3aTh, YTO METOJ CIIOCOOEH pabdoTaTh ¢ OOJIBIIUM
HAa0OpOM JaHHBIX, PACCMOTPUM IPUMEpP, CBSI3aHHBIM C OMHUCAaHWUEM OOpAa3IIOB,
COOTBETCTBYIOIIMX 23 BuAaM >XaOEpHbIX TpuOOB M3 ceMeWcTB Agaricus H
Lepiota. Kaxnaplii Bua MACHTHGUIIMPOBAH KaK OMPEACICHHO CHETOOHBIM HIIH
AI0BUTHIM. VMEHHO 10 »3ToMy arpuOyty OyAeT IIoKa3aHa TOYHOCTh
KJIACTECPHU3AIIUH.

Kaxxnas Tpanzakims coiepxut 22 atpudyra:

1. cap shape: flare = b, conical = ¢, convex = x, flat = f, with shoulder = k,
recessed =s.

2. Surface of the lid: fibrous = f, grooves = g, scaly =y, smooth = s.

3. Cap color: brown = n, buff = b, cinnamon = c, gray = g, green = r, pink =
p, purple = u, red = e, white = w, yellow =y.

4. Bruises = t, none = f.

5. Smell: almond = a, anise = 1, creosote = c, fishy =y, unpleasant = f, musty
=m, none = n, Spicy = p, Spicy =s.

6. Gill attachment: attached = a, descending = d, loose = f, notched = n.

7. Gill spacing: close = ¢, crowded = w, far = d.

8. Size of gills: wide = b, narrow = n.

9. Gill color: black = k, brown = n, tan = b, chocolate = h, gray = g,
green =r, orange = o, pink = p, purple = u, red = ¢, white = w , yellow = y.

10. Stem shape: increase = e, taper =t.

11. Stem-root: bulbous = b, clubs = ¢, cup = u, equal = e, rhizomorphs = z,
rooted =r, absent =?.

12. Stem surface above the ring: fibrous = f, scaly =y, silky =k, smooth = s.
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13. Stem surface under the ring: fibrous = f, scaly =y, silky = k, smooth =s.

14. Stem color above the ring: brown = n, buff = b, cinnamon = c, gray = g,
orange = o0, pink = p, red = e, white = w, yellow =y.

15. Stem color under ring: brown = n, buff = b, cinnamon = ¢, gray = g,
orange = o0, pink = p, red = e, white = w, yellow =y.

16. Veil type: partial = p, universal = u.

17. Veil color: brown = n, orange = o, white = w, yellow =y.

18. Ring number: none = n, one = o, two =t.

19. Ring type: spider web = ¢, opaque = e, expanding = f, large = |, none = n,
pendant = p, shell =s, zone = z.

20. Spore-print-color: black = k, brown = n, buff = b, chocolate = h, green =
1, orange = o, purple = u, white = w, yellow =y.

21. Population: abundant = a, grouped = c, large = n, scattered = s, several =
v, single =y.

22. Habitat: grasses = g, leaves = I, meadows = m, paths = p, urban = u,
waste = w, forests = d.

Bcero tpanzakuumii 8 124. Pe3ynbTaT nokasaH Ha puc. 2.

) r= [20 |
Bribpathk chain u
3anMycTuTh 33"VCT|-1T|:
Anroputm euinonuuncd 3a: 00:00:00.276
PE?»}’?JLTRTLIZ CO,[EEPHEIHHE KIacTEDPOB:
KnacTeps! p e Bcero B knacTepe N2 knacTepa, TparsakumA
1, pxentpfenkeesswwpwopksu
1 256 512 768 1, exsytafchkecsswwpwopnng
2 0 864 964 1, ebgwtlfcbnecsswwpwopnnm
3 0 36 36 1, pxywipfonneesswwpwopksu
2, exsafnfwbkiesswwpwoenag
4 0 152 152 1, exyytafchnecsswwpwopkng
5 0 1728 1728 1, ebswiafchgecsswwpwopknm
3 1296 0 1296 1. ebywtlfchnecsswwpwopnsm
1, pxywipicnpeesswwpwopkyvg
7 152 0 192 1, ebsytafchoecsswwpwopkam
g 283 0 288 1, exyytlfcbgecsswwpwopnng
g 0 192 192 1. exyytafchnecsswwpwopksm
1. ebsytafchwecsswwpwopnsg
10 0 43 43 1, pxywipfocnkeesswwpwopnvu
1 80 0 80 2 exfnfnfwbntesfwwpwoekaaq
12 33 48 80 2, esfafnfecnkeesswwpwopnyu
2 o 2 effwinfwbktesswwpwoenag
13 1728 0 1728 1, pxantpfenneesswwpwopksg
14 0 152 192 1, prywitpfcnneesswwpwopnsu
15 0 288 283 1, pxentpfenkeesswwpwopnsu
15 a6 0 26 jl ebsytafchkecsswwpwopnsm
,pxyntpfonneesswwpwopnyg
i 0 32 32 1. ebyytlfchbkecsswwpwopnsm
18 8 0 8 1, ebywtafchwecsswwpwopnnm
19 0 1 15 1, ebswtlfchgecsswwpwoplksm
1, pfewtpfonneesswwpwopnyg
1, exyytafchnecsswwpwopnnm
< > 1 exywtlfchwecsswwpwopnnm

Puc. 2. Pesynbrat Beimonaenust Merona Clope Ha rpubax mpu r = 2
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Jlaxke Ha OOJBIIOM O0BEME MaHHBIX AJITOPUTM COXPaHSIET CKOPOCTh
BBITIOJTHCHHUS. MOXKHO Tak)Ke 3aMeTHTh, YTO TpPU I' = 2 B MEPBBIA KiIacTep
MoNajIu CheI0OHBIE U HEChEIOOHBIE TPUOBI (P — HECHhEIOOHBIE, € — ChEeI0OHBIC),
B JPYTUX KJjacTepax Takux mpobOiieM HeT. Hemb3s cka3aTh, 4TO KiIacTepHU3aIus
BBITIOJTHCHA HEBEPHO, TaK KaK B MEPBBIA KJIacTep MOMAIHA T¢ TPHOBI, Y KOTOPBIX
MaKCHMaJbHOE KOJUYECTBO COBIAJACHHA 1O JpyruMm atpuOyram. Ho ecimu
MOJIB30BATENIO TpeOyeTcsi, YTOOBI SAOBUTHIC U CheTOOHBIC TPHOBI HE MO ATH
B OJMH KJIaCTep, €My HY)KHO HEMHOT'O M3MCHHTH HapameTp r. Hampumep, kak
MOKa3aHo Ha puc. 3, mpu r = 2,7 yxe He OyIeT KJIacTepoB, B KOTOPBIX
OJTHOBPEMEHHO HAXOJIATCS SJOBHUTHIC H ChETOOHBIC TPUOBI.

= [ |

BribpaTk dhaiin u
3anycTuTh 3anycTnTb

Anroputm eeinonHunca 3a: 00:00:00.317

PEBY.IBTE{TLIZ CG.[EEP}KE’LHHE KIacTepOB:
KnacTepe P e Beero & knacTe ™ N2 knacTepa, TpaHsakuna
1. pxsnipfonkeesswwpwopksu
1 256 0 256 2 exsytafchkecsswwpwopnnag
2 0 R12 512 2 ebswtlfchnecsswwpwopnnm
1 0 768 768 1, prywipfocnnessswwpwopksu
3 exzgfnfwhbktesswwpwoenag
4 0 36 36 2 exyytafchnecsswwpwopknag
] 0 56 56 2 ebswtafchogecsswwpwopknm
g 0 192 192 2 ebywtlfcbnecsswwpwopnsm
1, prywipfonpeesswwpwoplkyvg
7 0 1256 1256 2 ebsytafchgecsswwpwopksm
3 1] 432 432 2 exyytlfchboecsswwpwopnng
g 192 0 192 2, exyytafchbnecsswwpwopksm
10 1296 0 1796 2 ebsytafchwecsswwpwopnsg
1, prywipfonkeesswwpwopnyu
1 288 1] 288 3 exfnfnfwbntesfwwpwoekag
12 0 192 192 4 esfofnfocnkeesswwpwopnyu
Joeffwinfwhkiesswwpwoenan
13 0 42 43 1, pxsntpfocnneesswwpwopksg
14 72 0 7 1. pxywtpfocnneesswwpwopnsu
15 0 43 43 1. pxsnipfonkeesswwpwopnsu
16 12 0 22 2 ebsytafchkecsswwpwopnsm
1. pxyntpfocnneesswwpwopnyg
17 8 0 ] 2 ebyytlfcbkecsswwpwopnsm
18 1728 1] 1728 2 ebywtafchwecsswwpwopnnm
i 0 = e e S e
20 0 288 288 b 2: el_w:l.'_.'l.'_.'.lt .Ia f .Il:: .Il:u .In .Ie .Ic .Is .Is .Iw .Iw .Ip .Iw .Il:u .Ip .In .In .Im
< > 2 exywtlfcbwecsswwpwopnnm

Puc. 3. Pe3ynbrar BoinonHenus metona Clope Ha rpubax nipu r = 2,7

[Tocne Bcex mpUBEIEHHBIX BBIIIE MPUMEPOB MOXKHO CKa3aTh, YTO IPOCTAast
uzaes meroga Clope memaer ero ObICTPBIM, MAacCIITAOMPYEMBbIM M SKOHOMHBIM B
IUTAHE WCIIONIb30BAHMUSA TMAMSTH TPU KIACTEpU3aluu OOJBIIOTO KOJIUYECTBA
KaTeropuaabHbiX JaHHBIX. Kpome Ttoro, Clope He oOuYeHb YyBCTBUTENEH K
NOPSAAKY MaHHBIX U TpeOyeT HEMHOro 3HAaHWUW MPEAMETHOM o0iacTu s
yIpaBJI€HUS KOJUYECTBOM KJIACTEPOB, T.€. MOJb30BATENIO HYKHO YIPABIATH
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TOJIBKO KO3(PhUIMEHTOM OTTajdkuBaHusi. DT ocobeHHocTu nenatoT Clope
XOPOIIIUM METOJIOM KJIACTEpU3AINH JUIsl KATETOPUATIbHBIX JAaHHBIX, & TAKKE IS
peIBapUTEILHON 00pabOTKM MpU aHAIM3€ TPAH3AKIMOHHBIX JAHHBIX, TAKUX
KaK, HalpuMep, KOp3uHa MOKyNaTels U JJaHHbIe 00 UCIOJIb30BaHUN HHTEPHETA.

bubinorpadguyeckuii CIucoxK

1. bumeraesa JLII., CamOsutoB 3.I°. OmuH cmoco® KiacTepu3anuu
KaTerOpUalbHBIX JAHHBIX C HEMOJHBIM OOyYCHHEM UM €ro  OIICHKA.
URL: https://fundamental-research.ru/ru/article/view?id=33381 (mara oOparie-
Hus: 25.02.2023).

2. CLOPE: A Fast and Effective Clustering Algorithm for Transactional
Data. Yiling Yang, Xudong Guan, Jinyuan You, 2002 r. URL: https://citeseerx.
ist.psu.edu/viewdoc/download?doi=10.1.1.13.7142&rep=rep 1 &type=pdf (mara
obpamienus: 24.03.2023).

3. Ilpemmaraembie METOIBI W MaTeMaTHUYeCKOe oOecrieueHue. MeTo bl
kinacrepuzaniuu. URL: https://studwood.net/1596803/informatika/predlagaecmye
_metody matematicheskoe obespechenie (mata oopamenus: 25.03.2023).

4. Knactepuzauus KaTeTOPUHHBIX JAHHBIX: MACIITAOMPYEMbIH alrOpPUTM
CLOPE. URL.: https://loginom.ru/blog/clope (mata oOpamenns: 22.03.2023).

DEVELOPMENT OF CLUSTERING CATEGORIAL DATA
WITH THE CLOPE METHOD

Minakov E.D.

Abstract. This article discusses the clustering of categorical data. For
implementation, a clustering method such as Clope was chosen. Its work and
test data on which clustering was carried out are described.
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METOAbI MAIIIMHHOI'O OBYUYEHUS
N.IO. HekpacoBa
© Hexpacosa U.10., 2023

Annomayus. B cmamve paccmompenvt  npobnema  pacmywe2o
KOJIUYeCcmea omxo008 8 cmpaHe U HeoOX00UMOCMb VCMAHOGNEHUS UX
MAKCUMATLHO 3P PeKmusHo20 NpumMeHeHus 68 pa3iudHblX cpepax, 8 mom yucie
npu  npoussoocmee cmpoumenbHvlx mamepuanos. Coenan 6b18600 0 MOM,
umo  yenecooopasHee Oeiamb MO NYMeM  UCHONb308AHUS  MemoOo8
mamemamuyecko2o mooenuposanus. Kpamko uznodxcenvl cymov u 603MOHiC-
HOCMU MAUWUHHO20 00Y4eHUs] HeCKOTbKUX MOOeel.

Kniouegvie cnosa: mawunnoe obyyenue, 301a, Mooeb, MEMOObL.

CTpouTeNbHBIA CEKTOp SIBISETCS OJHUM M3 KPYIMHEWIIUX MOTpeOuTenei
MUpOBO 3Hepruu. OH COCTABISIET NOpSAJIKA TPETH OT BCEr0 KOJIUYECTBA.
3HAYUTENBbHBIN yIIepO OKpy’Karolled cpefe Npu NPOU3BOJACTBE LIEMEHTa U
IPOYMX KOMIIOHEHTOB JaHHOM cepbl HAHOCAT BBIOPOCHI yriekucioro rasza [1].
B cratee [2] ykazaHo, uto BbIOpOochl CO: Tpu MPOU3BOACTBE IIEMEHTa
coctaBisitoT 5—7 % ot obmero ooseMa BeiOpocoB CO2 B mupe. CTOUT Takxke
OTMETUTh, YTO OETOH — HauboJiee HMCHOIb3YyEMbI CTPOMUTENBHBIM MaTepual.
CornacHO CTaTUCTUYECKUM JaHHBIM, | TOHHa O€TOHA BBIAEISET MPUMEPHO
0,13 TOHHBI yriaekucioro rasza [2]. BBHIy YCKOpPEHHOrO pa3BUTHUS TEXHO-
JOTHYECKOT0 Tporpecca W YBEJIMYEHUs TNOTpeOJeHHs MaTepuaaoB C
BBIJICIICHUEM DPa3JIMYHBIX Ta30B B aTMoc(epy Ha3pena aKTyalbHbIA BOIPOC O
CHIDKCHHU YPOBHS 3arpsi3HSIONIMX BBIOPOCOB M DHEPro3arpar MOTPEOIsIeMBbIX
pecypcos [3].

B nmocnenHee BpeMs CTaHOBUTCA BCE MOMYJSIpHEE KOHUEHIUS
pecypcocOepekeHusi, B OCHOBE KOTOPOM JICKUT pallMOHAIbHOE MCIOJIb30BaHUE
celpbsd. CorylacHO 3TOM KOHIENIUH, W3AEIUsS IPOU3BONATCS IIYyTEM 3aMEHBI
OTXOJaMHM YacTH BSDKYIIErO BEIIECTBA, B HEKOTOPBIX ClydyasgX — JIOJH
3anonHuTens. Hampumep, TakOBBIMM BTOPHYHBIMH PECYpPCaMU  SIBIISIFOTCS
Jgetydasi 30j1a, OTpaOOTaHHBIM JUTEHHBIA IMECOK, JOMEHHBIM NUIAK, CTEKIIO,
METaKaoJIMH, 30J1a PUCOBOM LIENTyXH, NepepabOTaHHBIN 3aI0JIHUTEb, OCTOHHBIN
oM u mp. [3]. BxiroueHue KOMIIOHEHTOB I[0J00HOIO IjlaHa IO3BOJISET
COKOHOMHUTBH Ha CTOMMOCTH H3JEJIMH M €r0 COCTaBIIOMMX. B CBOIO ouepens,
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BTOPUYHBIE PECYPCHI OMPENEIAIOTCA MO CBOEMY HA3HAUYECHUIO M HE 3aHUMAIOT
JOTIOJTHUTENBHBIX TUIONIA/ICH, He HAHOCST yIlepOa OKpy Karoliei cpee.

Cpenu TeXHOT€HHBIX OTXOJI0B OJHO U3 MEPBBIX MECT MO0 0OOBEMY BBITyCKa
3aHUMAIOT 30J1bl M [UJIAKKA OT CYKUTAHMS TBEPJIbIX BUJIOB TOILUIMBA (YIS pa3HBIX
BUJI0B) Ha TeruioBbiX anekTpocTaHimsax (TOC). Ha muorux TOC exeroaHsiii
BBIXOJI 30JIbl M IIUIaKa MpeBbIMIaeT | MWIIMOH TOHH. Bompoc BHeapeHus
TEXHOTC€HHBIX OTXOJOB B KauyeCTBE MHKPOHAIMOIHUTEISI TMPU CO3JaHUU
CTPOUTETBHBIX KOMIIO3UTOB BO3HHK W3-32 OOJBIIOTO KOJHYECTBA CaMHUX
OTXOJIOB U UCTOILIECHUS 3eMHBIX pecypcoB. IIocTosiHHBIE COPOCHI 30J1 U IIJIAKOB
OT CKUTAHMSI yTJIeH YBETUIMBAIOT CYMMapHBI 00hEM CKIIAIUPYEMBIX OTXOIOB,
HAHOCAT BECOMBIN YPOH OKpY’Karollel cpejie, MPUYeM pacroaaratoTcsi OTXOIbI
Ha OrpOMHBIX TeppuTopusx. [lo 3Tol mpuuMHe uUX TepepadOTKa SBIAETCS
BaYKHBIM HaNpaBJICHUEM MPUPOJIOOXPAHHBIX U pecypcocOeperaronmx mep. OHa
OPUBOJAUT K JIMKBHUJAUMUUA KPYMHOTOHHAXKHBIX OTBAJIOB, CKOIUBIIUXCS 34
MHOTHE TOJbl. 30JIOIUIAKA HMEIOT TMAThIM KJIACC OMAaCHOCTH OTXOJOB, OHH
MpaKTUYeCKu Oe30macHbl, NPUMEHUMBI B TPOU3ZBOJICTBE CTPOUTEIBHBIX
MaTepuaoB, B TOPOKHOM CTPOUTEILCTBE, PEKYJIbTUBALIUU [4].

D@ (hHeKTUBHOCTh HUCMOJIB30BaHUSA  30JIO0MLIAKOBBIX 0TX0A0B (31IO)
ONpeeNsIeTCsl KaK OTHOCUTEIBbHO HHU3KAas, MOCKOJBKY CaM TEXHOJOTMYECKUM
mporiecce ocraeTcs 0e3 m3meHeHnid. Kpome Toro, mpu BBEIEHUH ONTHMATIBHOTO
KOJIMYECTBA JTAHHOTO KOMIIOHEHTA B COCTaB OCTOHHOW CMECH YIIyUIIIaeTcs e
yA000yKIabIBAEMOCTh,  CHIDKAIOTCSI  BOJIONPOHUIIAEMOCTh M YCAaJIKa,
obecreunBaeTcsl BRICOKas MOPO30CTOMKOCTh. [IpruMeHeHne 30161 HE OKa3bIBaCT
OTPHUILIATEIILHOTO BO3JICHCTBUSA Ha MOYJIb YIIPYTOCTH OeToHa [5].

B GeToHHO# cMecH 3071a UTPAET POJIb HE TOJILKO aKTUBHOW MUHEPAIbHOU
N00aBKH, YBEJIMYMBAIOIICH KOJIUYECTBO BSDKYIIETO, HO U MUKPOHAIOJIHUTETIS,
YIYYLIAKOIIEr0 T'PaHYJIOMETPUIO MECKa M AKTUBHO BIIMSIIOLIETO HA MPOLECCHI
CTpYKTypooOpa3oBaHusi Oetona. Tonuailmume ¢Gpakuuu 30761  MOTYT
JIENCTBOBATh KakK MyII0JIaHbl. FiMeeT monmu(pyHKIIMOHAIBHBIA XapakTep 30J1bHas
no0aBKa, BBEJICHHE €€ B3aMEH 4YacTU I[I€CKa IMO3BOJISIET PEIIUTh 3a/Jady
ONTUMH3AIIUH COCTaBOB [J].

[Ipu moabope BBOJMMOIrO HAMOJHUTENSI BECbMa BEPOATHO IMOIYYUTHh B
KaKON-TO MOMEHT CHUKEHHE IIPOYHOCTU. DTO MOXKET OBITh CBSI3aHO C A3 PeKTOoM
pa30aBieHUsS MATPUIlbl, YTO OMNPEIECISAETCS MOBBIIMICHHBIM MPOLIEHTOM 3aMEHbI
[3]. Takum 00pa3om, MOKHO OTMETHTH OTJIMYAOIICECs MMOBEICHNE OCTOHA Ha
Pa3IMYHBIX YPOBHAX 3aMellleHus. JIaHHBIA acleKT UMEET HECKOJIBKO MPUYMH:
COCTaB W JIO3UPOBKA 30JIbI, CBOWCTBA W THUIl COCTaBISIOMIMX OETOHA,
MPOMOPIHUOHAIBHOCTh cMecu. Heo0xoaumMo CBECTHM BCE MOMEHTHI U BBISIBUTH
ONTUMAIILHOE COOTHOIIIEHUE IO COCTABY M XapaKTEPUCTUKaM Martepuana [3].

B Hacrosimiee BpeMs i pellieHUs BBINICYKa3aHHON MPOOJIEMBbI CleyeT
UCIIOJIb30BaTh BO3MOKHOCTH MATEMAaTUYECKOTO MOJEIUPOBAHUSA U MAIIMHHOTO
00yueHus.
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MammHHOe 00yyeHHEe — 3TO KOMILIEKC aJIrOpPUTMOB, OTIMYUTEIBHON
YepTOl KOTOPBIX SABJISIETCA MPOTPAMMHUPOBAHUE HE BPYUYHYIO, & MOCPEICTBOM
0oOyueHus 3a CYET UCIOJIb30BaHNUs PEILICHUIN CX0XKUX 3a1a4 [6].

[Ipeanaraembie CrocoObl TMO3BOJISIIOT BBIBUTH ONTUMAJIBLHOCTH BCEX
YCIIOBUHM M COKpaTUTh Bpems o0pabotku. Hampumep, MeTobl UCKYCCTBEHHOTO
WHTEJUIeKTa (cpeau HUX MeToja ciaydaiiHoro jeca (random forest, RF), meron
OTIOPHBIX BEKTOpoB (support vector machine, SVM), HCKycCTBEHHbIE
Heriponnble cetu (artificial neural network, ANN), nporpamMmmupoBaHue
JKcnpeccur reHoB (gene expression programming, GEP), perpeccusi onopHbsix
BEKTOPOB (support vector regression, SVR), cBeprouHas HeWpoHHash CETh
(convolution neural network, CNN)) ObUTM HCTHOIB30BaHBI I Pa3pabOTKH
CTaTUCTUYECKON 3aBUCHUMOCTH HECKOJIbKMX BEJIMYMH U  YCTAHOBJICHHMS
NOKa3aTesel, ONpeAeIAIOIUX XapaKTEepUCTUKN OETOHA.

Tak, Yxan u apyrue ydeHsle [7] pa3paboTaii MOJENb CIy4ailHOTO Jieca
JUISL CCIIEIOBAaHUSI CBOMCTB O€TOHA M3 CMHTETHUYECKOro mecka. [lo utoram oHa
nokaszaina 0osiee HU3KYIO 3(PPEKTUBHOCTD MO CPABHEHUIO C IPYTUMHU MOJAEISMU.
B pabore Can u apyrux wuccienoBareneil [8] meron ciydaitHoro eca
UCITIOJIB30BAJICSI B MMApe C AJTOPUTMOM ONTUMU3ALMH I MPOTHO3UPOBAHUS
OJIHOOCHOM MPOYHOCTH Ha c:kaTthe 0eToHa. Pe3ynbTarhl MCCiIeI0BaHUS TOKA3AIH
OTJINYHYIO TOYHOCTh MOJIETU C BBICOKOW KOoppesauuei [3].

AJTOPUTM  HCKYCCTBEHHOM HEUPOHHOW CETM NPUMEHSIICA IS
MOJICTIMPOBAHUSI TPOYHOCTH Ha CXaTHe JIETKOro OeToHa, TEeHOOEeTOHa,
CHWJIMKATHOTO Ta300€ToHAa M BBICOKOA(()EKTHBHOIO OETOHA W3 BTOPHYHOTO
3anonHuTens [3]. B pgaHHOM cioydae MOXHO OTMETUTh IIPEBOCXOAHYIO
B3aMMOCBS3b Ul OLIEHKH OCHOBHBIX CBOWCTB OeToHa. OIHAaKO JaHHBIM METOJ
paccMaTpuBaeTCs Kak aJrOpUTM YEPHOTO SIIHKA, TaK KaK HE YYUTHIBACTCS
uHdopmarusi Wik (U3MYECKUE SIBICHUS, CBSI3aHHBIE C I[IOCTaBJICHHOM
3agauen [3].

B pa6orte [9] BBeieHbI apayieIbHO TPU MOJICIIH:

MoeIb aepeBa pemennii (decision tree, DT);

Mojenb ciydanoro seca (RF);

Mojenb HelpoHHoi ceTu (NN).

Meron naepeBa pElIEHW CpPaBHUTEIBHO MPOCT B TMOHUMAHUM U
MHTEPHPETALIUY, MTO3BOJSET OLEHUTh MOJEIb U €€ HaJeKHOCTh MPU IOMOIIH
CTaTUCTUYECKUX TECTOB. MeToJ Clly4ailHOro Jieca, B CBOIO OYEPE/b, OTINYAETCA
crocoOHOCThIO 3 dexkTuBHO  oOpabarbiBaTh  JJaHHbIE C  OOJIBIIUM
YUCJIOM MPHU3HAKOB W KJIACCOB, BBICOKOM Napalien3yeMOCThIO M MacuITa-
oupyemocThio. [Ipy 3TOM CTOMT OTMETUTH OONBIION pa3Mep MOTyYaAIOIIUXCS
Mojenei [9].

Bce BolmenpuBefeHHbIE  METOABI  MAIIMHHOTO  OOy4YeHUs  ObUIH
paccMOTpEHbl HA OCHOBE aHaJIM3a PAa3IMYHbIX UCTOUYHUKOB. {51 Oosiee ueTkoro
MPE/ICTABICHUS] HEOOXOAUMBI JOMOIHUTEIIbHBIE HCCIEOBAHUS MATEPUAIOB U
U3Yy4YCHUE JINTEPATYpPHhI 1O JaHHOW TEeMaTHKE.
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MACHINE LEARNING METHODS
Nekrasova 1.Yu.

Abstract. The article deals with the problem of the growing amount of
waste in the country and the need to establish their most effective use in various
fields, including in the production of building materials. It is concluded that it is
more expedient to do this by using mathematical modeling methods. The
essence and possibilities of machine learning of several models are briefly
described.

Keywords: machine learning, ash, model, methods.
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Annomayus. B cmamve paccmompena pazpabomka — cucmemul
ynpasnenus oazamu oauuvix (CYB]]) Ha ocnoge o0b0vekmHo20 3anpoca.
llokazaner  ocobennocmu  cospemenuvix CVBJ/].  Ilpusedenvt  npumepwi
ocpanuyeHuli, 061a200apsi KOMOPbIM CUCMEMY MONCHO YNPOCMUmMb  OJis
JIOKANbHO20 UCNOAb308aHUs. Onucanvl cMpykmypol Ol XPAHEHUSl PA3IUYHBIX
OAHHBIX U AN2OPUMMbBL OOCIYNA K HUM.

Knioueevie cnoea: 6asza Oaumvix, ABJI-Oepeso, Oygep, mpanzaxyus,
YIpasisieMulil Koo.

Cuctrempl ympaBieHusi 0Oazamu naHHbiXx (CYBJ) — BakHas dYacTh
MPUKJIATHOTO MPOTPAMMHOTO OOECIICUCHHUs, T/I€ HCIOIB3YETCS B OCHOBHOM
s3plk  3ampocoB  SQL. Takwme mporpammubie Oubiamorexkn, kak MySQL,
MongoDB, PostgreSQL, SQLite, sBIsStOTCS yHUBEpPCAIbHBIMU M II0 CBOEH
CTPYKTYpPE CJIIOXKHBIMH CHCTEMaMH, UTO JIENIA€T UX TSDKEIBIMU U U30BITOYHBIMU
st HeOobImHX 3a1a9. OOBIYHO S3BIKOM MPOTPAMMHUPOBaHUS BhIcTymaeT C++,
HO JlakK€ Tak Bec OWUOIMOTEK MOKET IMPEBBINIATh JIECATKH, & TO U COTHH
Mmerabair. 3a uckmouenueM SQLite, ocTaibHBIM MOMYJSPHBIM OUOIMOTEKAM
HE0OXO0/MM 3amyCK B OTACNIBbHBIX IpoIleccax, YTo JIeJaeT UX TpeOoBaTEIbHBIMU
K pecypcaM KOMITbIOTEpA.
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Hcxons u3 BblIenepeunciaeHHbIX ocoOeHHocTer coBpemeHHbIX CYB/I,
MO>XHO yOpaTh HEKOTOPBIE U3 HUX, OTPAHUYUB (PYHKIIMOHA, U OCTABUThH TOJIHKO
OCHOBHBIE C AaKLIEHTOM Ha JIOKAJIBHOE M OJHOINOTOYHOE HCIOJIb30BaHUE.
CocraBumM criucok ocobennoctelt pazpadbarsiaemoit CYB/I.

[lepBoit BaxkHOW OCOOCHHOCTBIO SABJISIETCS OOBEKTHBIM 3ampoc. ITO
3HAYMUT, 4TO paboTa ¢ 0a30il AaHHBIX OYJET MPOBOJUTHCS HE IMOCPEICTBOM
s3pika SQL, a ¢ momompl0 METOA0B UM 00BEeKTOB. Takum 00pazom,
IPOIyCKaeTcsl 3ajadya pa3dopa TEKCTOBOIO 3alpoca Ha COCTaBISIOIIAE H
MIOCTOSTHHOM T€HEPAIlUi HOBBIX CTPOK.

B xauectBe s3plka mporpammupoBanus Oyaer ucmonb3oBaH C#. Ero
wiockl: JIT — ontumuzanus konaa, 94To MO3BOJIUT 3¢ (HEKTUBHEE HCTOIB30BAThH
POrpaMMHBIN KO IS 3aIlyCKaeMon TaTopMbl; O€30MaCHOCTh — B TIPOEKTE
OyZIeT MCIOJIb30BaThCSl TOJIBKO YIPaBJISIEMbIN KOJ; KPOCCIUIAT(POPMEHHOCTh —
oubnuoteka Oyner paborats TaMm, riae ecth cpena .NET Framework; nogaepxka
CTapblX BEPCUH Cpelbl BHITIOJHEHUS] — HUCIOJIb3yEMbIE MPOrPAMMHBIE METO/IbI
peann30BaHbl MOYTH C MEPBBIX BepcHil si3bika CH.

Crucok UCnoab3yeMbIX OUOIHOTEK:

System — comepkuT (¢yHIaMEHTalIbHbIE ¥  0a30BbIe  KIACCHI,
ONPEIEISAIOIME YacTO MCHOJb3YyEMbIE THUIBI 3HAYEHUH U  CCBUIOYHBIX
JNaHHbIX [1];

System.Collections.Generic — coaepXUT HUHTEPPENUChl M  KJIACCHI,
OTIPEICIISIONIME YHUBEPCAIbHBIE KOJUIEKIUH [2];

System.I0 — COAEPN UT THUIBI, MO3BOJISIIOIINE OCYIIECTBIISITh UYTCHUE WU
3amuch B (haiiyIbl M MOTOKH JaHHBIX [3];

System.Text — COIEPKUT KIACCHI, KOTOpbIE MPEACTABISIOT KOJIUPOBKHU
ASCII u FOnukopa [4].

Crnenyronieil 0COOEHHOCTBIO SBJISIETCS BBIOOpPKA MO MPUHIUILY «KIJIFOY —
3HaYEHUe». ITO 3HAYUT, YTO B KaXKJI0M Tabiuue OyAeT 1m0 OJHOMY KIHOYEBOMY
CTOJIOIY ¥ TOJBKO IO HEMY MOKHO JI€JIaTh BBIOOPKY. 3HAUE€HHUSI TAaKOTr'0 CTOJIONA
YHHUKAJIbHBI M1 MOTYT OBITh OJJHUM M3 JIBYX THUIIOB: IeJOUHcIeHHOE (4 Oaiita) u
CTpOKa KOHCTAaHTHOTO pa3mepa (B koaupoBke HOHuMKoma). Bce ocranbHbie
CTOJIOITBI MOTYT UMETh T€ K€ THIIBI, YTO U UACHTU(HUKATOP, a TAKKE JTOTUISCKHM
(1 GaiiT) 1 BemecTBeHHBIH (4 OaliTa) THITHI.

[locnegHuM OTrpaHUYCHHEM SBIISCTCS BBITIOJHEHHE TOJIBKO OCHOBHBIX
omepalnyii MO OMNpEACIICHHOMY KIII04y, HE CUHuTas CO3JaHud, YAaJICHHS,
nepeuMeHoBaHusl Tabnui M cToyOnoB. K BTOpUYHBIM CBOWCTBAM MOKHO
OTHECTU HEOOJIbIION Bec OMOIMOTEKH, OTCYTCTBHE TEXHHUECKHUX MapaMEeTpOB,
JOCTYITHBIX MOJIb30BATENI0, IPOCTOTY KOJA.

W3 mnepeuncieHHbIX OCOOEHHOCTEH MOXHO MOCTPOUTh HUHTEpQENiC,
JOCTYIIHBIN Tosb3oBaTento (puc. 1, 2). Anroputm oOparieHus: K 0aze JaHHBIX
cienyromuii: cozgaeM o0bekT DataBase, B kauecTBe mapamerpa yKa3bIBaeM
nyTh K 0a3e JaHHBIX; co3naeM o0bekT Query, Tlie apryMEeHTaMH BBICTYIAIOT
obwekT DataBase, Ha3BaHue TaOIMIIBI U CIIUCOK CTOJIOIIOB, C KOTOPHIMU OynieM
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paboTaTh; BBI3BIBAEM ONEpalMi0 BbIOOpKH Select ¢ ykazaHMeM HCKOMOTO
uneHTuukaropa. Eciy Bce Mponuio ycrnemHo, METOJl BEpHET 3HaueHue true u
3aMOMHUT MyOIUMYHBIA 00BEKT result, sBistoruiics moiemM oObekTa Query.
BeeiBaem Mmeron Get, rie mepenaeM Ha3BaHHE CTOJIONA W MEPEMEHHYIO C
napameTpoM out, B KOTOPYIO Oy/I€T 3alTUcaHo 3HAYCHHUE.

DataBase
- Create
- Merge
Table
- Get
- Create
- Compress
Query - Merge
- GetEnumerator
- Select - Delete Bl
- Insert - Rename « REHEE
- Delete Result - Compress - Merge
- SetParameters - Get - SetPosition - SatPeEitiEn
- GetEnumerator - Has - GetEnumerator

Puc. 1. Cxema AOCTYIIHBIX ITOJB30BATCIIFO MECTOA0OB U KJIIACCOB

DataBase
- countTables _\

- name Table
- name ;«
- countColumns Column
- countRows - name
- position - position
Query e
- result

Puc. 2. Cxema 1OCTYyIIHBIX MOJIB30BATEIO MOJIEH U KJIACCOB

CtpykTypHO 6a3a JaHHBIX OyAET Npe/ICTaBIsATh, COO0M Nanky ¢ daiiamu:

1. Onucanue.des — XpaHUT HUHPOPMAIMIO O TaONMIAX WU €€ CTOoJOIax
(puc. 3), cocTouT U3 OJIOKOB KOHCTAHTHOTO pa3Mmepa. MakCHMallbHOE YHUCIIO
Ta0IuIl paBHO 256, a KOJIMYECTBO CTOJOIOB B KaxkJ0M Tabmuie — 256. [nuHa
nMmeHu — 10 100 cumBo0B B KoupoBKe FOHMKO/I.
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Bnok

(size = 207B)

Ctonbeun Tabnuua
- Tun 6noka (1B) - Tun 6noka (1B)
- InvHa umenn (16) - AnuHa nmenn (16)
- Mmsa (2006) - Mms (200B)
- Moanuns daktuyeckas (1b) - Moaunuus ycnosHas (1B)
- Mo3wnuns ycnoeHas (1B) - Tun ngentnchmnkatopa (1B)
- Tun cton6ua (16) - Hynu (3B6)
- Ccbinika Ha 6nok Tabnuubl (26)

Puc. 3. Cxema coctaBa 0j0ka (paiina onucaHus

2. Byghep.buf — Heobxonum Jy1si poBeIeHUST TpaH3akiuid. Tak Kak ecTh
PHUCK OTKJIIOYCHHSI AJICKTPUYCCTBA IIPH 3aIlTMCH JAHHBIX HA JINCK, BCE BHOCUMBIC
WU3MEHEHHs CHaJdayia TyOIupyIOTCsl B 3TOT (DAl ¥ TOJBKO TIOTOM — B OCHOBHOM.
AJNTOPUTM TpaH3aKIUK CICAYIONINI: CYUTBIBAEM CEKIIMIO C JIMCKA; MPOBOIUM
HEOOXOMMbIC M3MEHEHHS JaHHBIX, 3aluchbiBacM B ¢aiin Oydepa ¢ BHI30BOM
metona flush, mepBeiM OaiiTom (haiima ykaspIBaeM HOJIb, TIEPE3alMChIBAEM
NepBbIi OalT Ha EIWHUIYy, TEM CaMbIM II0Ka3biBas, 4TO (Qailyl 3amucaH |
KOPPEKTEH; 3alHChIBAEM CEKIIUI0 B HEOOXOMUMBI Qaitn. Takum obpa3om, npu
OTKJIFOUCHUW TIUTaHWs Ha 9Tarne WHunuanm3anuu bJl Oymer mnpoBeneHO
BOCCTaHOBJICHHE JIAaHHBIX U3 (aiina Oydepa.

3. Tabauya.tab (Ha KaXIyr0 TaONHIY) — COCTOUT W3 OJIOKOB, B KOTOPBIX
XpaHITCS JaHHbIe Tonb3oBaTensd. Kaxnapiii Omok  comepkur 2 Oaifta
MeTanaHHbIX. [IepBhIi TOKa3bIBAET 3aMIOTHEHHOCTh OJIOKA, a BTOPOH yKa3bIBacT
Ha OMNPEJCJICHHYIO0 CTPOKY 3TOro 0jo0ka. 3aTeM clenyroT 255 CTpOK, KOTOphIC
COCTOSIT U3 CTOJIOIOB TaOMUIBl. TakuM 00pa3oM, pazMep KaKaoro OJoka UMeeT
KOHCTaHTHOE 3HaYCHUE.

OCHOBHBIM TMPHUHITUIIOM OBICTPOTO JOCTyIIa K JaHHBIM SBJISICTCS
XpaHEHHE B OTICPATUBHOW MAaMSTH yKa3aTeliel (3HAYeHHE HICHTH(PUKATOpa —
HOMep OJI0Ka) MO OAHOMY Ha Kbl OJI0K. CTPpYKTYpO# IJIsl XpaHCHHUS TaKUX
ykasaresjei Oymer ucrmonb3oBathess ABJI-nepeBo. Tak kak maHHas CTPYKTypa
SBIIICTCSI OYCHb BaXKHOH, €€ CIeIyeT pPEaM30BBIBATH CO  CICTYIOIINMHU
CBOICTBaAMH: WTEpPATHBHBIM MOAXOAO0M, 0€3 CCBUIKM Ha pomuTens, 0e3
UCIIOJIb30BaHUs cTeka. JIuct pepeBa OynmeT mMerh ciuemytonuii Bua: Leaf
right(4b), Leaf leaf(4b), key(4b), value(4b), balance(1b). Ilpu 3ampoce Ha
MOJIYYCHHUE DJIEMEHTA JIEPEBO JIOJDKHO BO3BpaIiaTh OMMKAWIIANA DIEMEHT K
UHTEpECYIoIIeMy Hac WACHTH(HKaTOopy. Tak Kak HIACHTH()HKATOP TaOJIMIIBI
UMEEeT YHUKaJbHBbIC 3HAYCHHUS, HMCKOMOE 3HA4YCHHE B OJIOKE MOXKeT JH0o
IPUCYTCTBOBATH, JINOO OTCYTCTBOBATH.
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[locne mnomydyeHus Homepa OJloka HEOOXOAMMO CUYUTaThb €ro W3
COOTBETCTBYIOIIETO (hailyia TaONMIBl, HO B KayeCTBE ONTHMM3AIMU CHayaia
UJIET MPOBEpKa Ha HaiIu4uue ero B Oydepe (3T0 MacCUB OJIOKOB B ONEPATHUBHOM
namsatu). Tak Kak oOpalieHue K >KECTKOMY JHCKy — CIIOKHAas Omepars,
xpanenue Oydepa B O3Y MOXKeET 1aTh MPEUMYIIECTBO MPU OOPAIICHUU K OJTHUM
U TeM ke OJoKam.

Takum oOpa3zoM, MpoMCXOAUT paboTa WL C OJHUM OJIOKOM, 3a
UCKJIIOYCHHEM CIIy4aeB, KOrJia OH mepemnoiHseTrcs. B Takoi curyamuu OJ0K
JIENUTCS Ha JB€ 4YacTu. B mepByro uIeT mepBas MOJOBHHA, a BO BTOPYIO —
BTOpas. YKazaTelsiMU TakKuX OJOKOB CTaHOBATCA cTpoku 127 wu 128
COOTBETCTBEHHO. 3aTeM HJIET BCTaBKa HOBOTO JIEMEHTa TaKUM 00pa3oM, 4TOObI
CTpOKM ObUIM  oTcopTHpoBaHbl. [lomydaercss 23T0 Onarogaps MeETOLy
System.Buffer.BlockCopy, koTopblii konupyeT MacCuB OAMTOB 1EIbIM OJIOKOM.
Cxema pabOThl OCHOBHBIX OTIEPAIIHi MpECTaBICHA Ha puUc. 4.

Insert

l

1. BctaBnsem cTpoky B Brok
2. BeInornHsgem TpaH3akumio

1. Nwem B aepeBe

Del > ALLIMIA
Siele ” GHMOKgﬁTgyl:gﬁ;””” »| 1. Yaansem cTpoky w3 6rioka
A P 2. BbInonHsiem TpaH3akumio
Update » o Monyyaem 6rok —>| 1. O6HoBNAEM CTPOKY B Grioke
[aHHbLIX 13 nyna 2. BuinonHsem TpaH3akumio
Bosspallaem
> —
Select > 3HaueHne

Puc. 4. AITOpUTM OCHOBHBIX OTIE€paItiii 11t padoThI ¢ 62301 JaHHBIX
Ha stoM ocHoBHBIE ATarbl pazpadotku CYB/] 3akaHunBaroTCsl.
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DBMS DEVELOPMENT BASED ON AN OBJECT QUERY
K.E. Petrov

Abstract. This article discusses the development of a database
management system (DBMS) based on an object query. The features of modern
DBMS are shown. Examples of limitations are given, thanks to which the system
can be simplified for local use. Structures for storing various data and
algorithms for accessing them are described.

Keywords: database, AVL tree, buffer, transaction, managed code.
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Annomayus. B cmamve npugeedeno  onucamue - NOpPMAMUEHO20
anekmpoxapouozpaga. Ycmpoiicmeo paspabomaHo HA OCHOBE MUKPOKOH-
mpoaneproti naamvl DFRduino UNO R3, ono nossonsem pecucmpuposamo
OOHOKaHANbHYI0  dnekmporapouocpammy  (OKI)  uenosexa.  IloopobHo
paccmompenvl omeeoenusi cvema cueHana IKI, 3yoyvl (nuxku) IKI, a maxorce
CMpYKmMypa  nopmamugHo20  d1ekmpokapouozpaga. [lanvl  pacmenmol
annapamuol u NpoSpamMMHOL Hacmell ycmpoucmea. B xoode nposedernus
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Mecmupo8anusi  YCmpoucmea NoayyeHvl nped8apumesibubvle  pe3yibmanul,

HA2I10HO NOKA3bleaowue pabomocnocooHocms snekmpoxapouozpaga.
Kniwueevie cnosa: snexmpoxapouocpagpus,  cepoeyHo-cocyoucmast

cucmema, neKmpoxapouozpag), 0amuyux, 21ekmpoo, mukpoxoumpoiiep, IKI'.

Bcemupnas opranmsanus 3npaBooxpaneHus B 2020 romy mpenacraBuia
CTaTUCTHKY, COINIACHO KOTOPOM MPUYMHOM caMoro OONbIIOro KOJIHYECTBA
cmepTeit B mupe (6onee 18 mummmmonoB 3a 2019 rox) sBisroTCS 3a00JIeBaHUS
CepACYHO-COCYIUCTON CHCTEMBI (MIeMruYeckas OOJe3Hb cepna, WHCYIbT) [1].
Takum oOpa3zom, pa3paboTka MaTeMaTHYEeCKHUX, IMPOTPAMMHBIX U  TEX-
HAYECKUX PEHICHUN MO0 MOHUTOPUHTY M JMATHOCTHKE COCTOSIHUS CEPACUYHO-
COCYIMCTOM CHCTEMBbI 4YeloBeka (00JacTh KapAHOJIOTHMH) — aKTyallbHas
3aja4a.

OnuH 13 caMbIX PacpOCTPAHEHHBIX, OBICTPHIX U A(H(PEKTUBHBIX METO/IOB
HCCJIeIOBAaHUS B KapIMOJIOTHH — AJIEKTpOoKapArorpadus. ITo IMarHOCTUYECCKUMA
MeToA, He TpeOyromuid rpoMo3akoro oobopynosanus. Ilpu padore cepaua B HeM
MPOTEKAIOT JJIEKTPUYECKUE TOKH, PACHPOCTPAHSIOMIMECS MO BCEMY TENY
yenoBeka.  [akyl0 ~ aKTMBHOCTb  CEpPACYHOM  JEATEIbHOCTH  MOXKHO
3apEruCTPUpPOBaTh C TMOMOIIBIO YKAa3aHHOTO METO/a, KOTOPbIA MO3BOJISIET
YCHJIUTh HEOOJBIION AIEKTPUYECKUIl CUTHAN C MOBEPXHOCTH KOXH M Ha €ro
OCHOBE MOJIYYUTh MPEACTABICHHE O Ipoleccax, NPOUCXOAAIIUX B cepiaue (B
HOpPME JIM OHO WJIM €CTh KaKhe-TO OTKJIOHEHUs) [2].

JIist mpoBeieHUs CheMa U U3MEPEHHI UCIOJIB3YIOT CHEeMaAIN3UPOBAHHbBIE
npubopsl — snekTpokapauorpadsr [3]. OHM UMEIOT B COCTaBE YCHUIUTEIH
OMOMEUITMHCKOTO CHUTHajga W (UIBTPHI, OYMINAIOIIME CHUTHAJI OT IMOMEX U
IIyMOB. AKTHUBHOCTbH CEp/Illa PETUCTPUPYETCS] C MOMOIIBIO Mapbl CUTHAIBHBIX
AIIEKTPOJIOB, @ OMNOPHBIA JJNEKTPOJI HUCIOJB3YETCA [l  COITIaCOBAHUS
AIIEKTPUUYECKOH 1Ienu mpubdopa ¢ TEJIOM YesioBeKa (ero 0ObIYHO pacIioyiararoT Ha
IMKojaoTke). dopMa M mapamMeTphl MOTYy4aeMOTOo CUTHaja OyayT M3MEHSATHCH,
€CIM MEHATh B3aMMHOE pAacloJIOKEHUE 3IeKTpoAoB. Ilapa cHrHambHBIX
AIIEKTPOJIOB TIO3BOJISIET MOMYYUTH 3allMCh PabOTHI cepAlla B OJHOM OTBEACHHUHU,
T.€. Y3HaTh, KaK TEKyT TOKH BJIOJIb HEKOTOPOTO OMNPEJEIECHHOIO0 HaIlpaBICHUS.
YtoOBl MONMYYUTh MOAPOOHYI0 KApTHHY pPaCHpEeiICHUS TOKOB B Pa3IMIHBIX
oTHAeNax cepaua, B  KApAUOJOTMU MNpuUMEHSIOT 12 orBeaeHuit  [4]
(puc. 1). OOpaboTaHHBIE CHUTHAIBl 3alUCBIBAIOTCS B BHUAC TpadukoB (Ha
MUJUIUMETPOBON Oymare MO0 B AJIEKTPOHHOM BHUJIE), KOTOpPHIE HA3BIBAIOTCS
anekrpokapauorpammamu  (OKI), u B jpanbHelmeM ¢ HUMH pabOTarOT
BpayM.
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CpeAMHHOKMIOUMYHARA
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Puc. 1. OtBenenus DitnTxoBena (I-111)
u rpynsbie otBeaeHus (V1-V6) B narrepHe OKI [4]

B marrepue OKI' (puc. 2) umerorcsi pasHooOpa3Hbie nuku (3yOuer). B
Hayajie CepJCYHOro IMKJIAa CEpJille pacciadlIeHo W €ro KJIETKHM HeaKTUBHBL B
10T MOMeHT Ha DKI' BusHA ropu3oHTaNbHAS JTUHUS (M30JuHUA). [IepBbIil MUK —
3yoer P, cOOTBETCTBYIOIINI paclIpOCTPAHEHUIO BO30YKACHUS B MPEACEPIUIX U
Hayaily ux cokpaileHus. Jlanee maer xomruiekc QRS, KOTOpbI cOCTOMT U3
JIByX MaJICHbKUX OTPHUIATENbHBIX MUKOB (Q W S) U GOJBIIOrO MOJIOKUTEIh-
HOro mnuka R Mexay HUMH, XapakTepU3YIOIIEro MOIIHYIO aKTUBAIUIO
KapAVMOMHUOITUTOB (MBIIICYHBIX BO30YAUMBIX KJIETOK) JKEITYyI04KoB. Komrurekc
QRS oroOpaxkaer cuCTONy JKETyTOYKOB. 3aTeM TMOSBISICTCS ITOCIICTHHM
nuk T, SBJISIIOIUKACS pe3yJabTaTOM IPOILIECCOB BOCCTAHOBJICHUS KIIETOK
cepaua. K xonny nmmka T kedygoykw OIyCTOLIAOTCS, HAYMHAETCA IUACTONA
cepaua [4].
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3yoey P
Komnnekc
QRS

3y6ey P
CermeHT PQ

Komnnexkc
QRS
Cerment ST
3yoey T
CermeHT TP
Cerment PQ

o]
L o

WHTepBan RR

S S
Puc. 2. 3youst KT’
(I oTBeneHre DUHTXOBEHA: CUTHAIBHBIC AIEKTPOIbI
pacrnoiaratoTcsi Ha 3arsiCThsIX, ONMOPHBIN 3JIEKTPOJT — HA IUKOJIOTKE)

Ha puc. 3 mokazana koppemnsius MexAy Nukamu (3yOliamu) maTTepHa
OKI' u dazamu cepAeyHOro LMKIA, BapUAIlUSIMU JABJICHUS B KEIyIOYKaxX U
aopTe, a TaK)Ke TOHAMU cepla (Bce OTCIIeKUBaeTcs Ha [uarpamme Burrepcea).
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Puc. 3. Jluarpamma Burrepca [4]

Bpau-xapauomnor, ananusupys 3anucu IKI' yenoBeka (pu HEMpepbIBHOM
MoHutopupoBanuu OKI' B Teuenme 24, 48 wim 72 4vacoB, MHOTAA JAXKe 10
7 CyTOK), MOXET TPOBOAUTH JHATHOCTHKY, JICUEHHE U MNPOYUIAKTUKY
3a00JIeBaHMIl cepAla M COCYIOB, a TAaKXe JlaBaTb PEKOMEHJAUUU I
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IPOXOXKACHUS MallMeHTaMU COOTBETCTBYIOIIEH peaOuiInTalnuy nocjae cepaeyHo-
COCYIUCTBIX OCIIOKHCHUU.

OmuH W3 caMbIX TMPOCTHIX M  HMH(OPMATUBHBIX  IOKa3aTeleH,
onpenensembix no narrepHy IKI, — wacrora cepneunsix cokpamenuii ((HCC),
yaapbl B MUHYTY). OHa paccuuTbiBaeTcsi 1o uHTepBaiy RR, amurenbHOCTH
KOTOPOTO  COOTBETCTBYET NEPHUOAY CEPACYHOro IUKIa. MOHUTOPUHT
xapakrtepuctuk YCC aKTMBHO NPUMEHSETCS B MEAUIMHCKOM W CHOPTUBHOMN
npaktuke. [lokazanmss YCC wucmonb3yloT B KadecTBe HH(POPMATHUBHOTO
(pa3zmensroiiero) mpu3Haka HOPMAJbLHOTO PUTMA CEPALCOMEHUS B COCTOSHHUH
noKosi W Tpu (u3nYecko (yMEpEeHHOW WM WMHTEHCUBHOW) Harpyske. C
npumeHenueM nokazarenss YCC (B KOMIUIEKCE € JpYruMU IpU3HAKamH,
U3BJIEKaEMBIMU M3 3apeructpupoBaHHoro mnarrepHa OKI') Bpau moxer c
BBICOKOW JTOCTOBEPHOCTBIO ITPOBOJUTH IEPBUYHOE DPA3JECICHHE HOPMAJIbHOIO
pUTMa cepala ¥ pa3HoOOpa3HbIX HApPYLIEHUH pUTMa cepaueOueHus (apuTMuil),
Hanpumep taxukapauu (UCC Gonee 100 yn/mun), 6panukapaun (UCC menee
60 ya/MuH) u ap.

B pamkax paHHOM paOoThl aBTOpamMu Oblla IOCTaBJI€HAa 3ajaya
pa3paborare Mg perucTpanud U oopaboTku omHokaHambHOM ODKI' demomeka
aNeKTpokapauorpad, KOTOPHIH B JaJbHEUIIEM MOXXHO OyIeT NPUMEHSATH B
yueOHOM Tmporecce Kadeapbl aBTOMATH3AI[MM TEXHOJIOTUYECKUX IPOLIECCOB
TeI'TV.

CrtpykTypa MOpPTaTHBHOTO OJJIeKTpokapauorpada mokasana Ha puc. 4.
BapuanT koHCTpyKImu mpubopa MpeaycMaTpuBacT Kak KOHTAKTHYIO Mepeaady
3apeructpupoBaHHoro curHaia OKI' ammapaTHON 4acThlO yCTPOWCTBA, TaKk U
OecKoHTaKkTHY!O nepenady curHana DKI' B mporpaMMHYI0 4acTh yCTpOMCTBA.

H:amepurensasii
VCHIHTEIb

b

Kackag

¢duasTpOB I Hucwaei
| mepexada
i HDD /SSD
AIIL —] 1
Hoc

L~

Ilpuemank

IepegaTunx F

BecrkoaTakTHaR
mepegada cCHrHAJIA

Puc. 4. O0mas apxuTeKTypa OJHOKaHAIBHOTO AJIEKTpoKapaArorpada:
AIII — ananoro-mudpoBoii mpeodpa3oBaTeb;
LHOC — nudposas 06paboTKa CUTHATIOB
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[Ipu cozmanum snekTpokapauorpada MPUHATO PEIICHUE HCIOJIb30BaTh
natauk 3apyoexxnoit komnanun DFRobot (Analog ECG Heart Rate Sensor [5]),
paboTa KOTOpPOro OCHOBaHAa Ha MPUMEHEHUH H3BecTHOro Moayins AD8232 [6].
Cneuudukanus gatuuka DFRobot: Bxomnoe Hampsbkenue 3,3-6 B
(pexomenayemoe 3HadeHue 5 B), BbixomHoe Hampsbkenue 0-3,3 B, paGounii
Tok <10 MA, pasmep 35x22 mwm, tun uHTepdeiica PH2.0-3P. ®parment
anmnapaTHoM yacTtu npubopa npeacTaBieH Ha puc. 5.

Lt ICSP

--.-:-.-E- E
| :!IQIn!J

Puc. 5. AnnmaparHasi 4acTh HOPTaTUBHOTO 3JIEKTpOKapauorpada:
anektpon RL — nipaBast Hora; anektpoa RA — npasas pyka;
anektpon LA — neBast pyka

Curnan onnokanansHoM DKI' ot MukpokonTposuiepa DFRduino UNO R3
nepenaerca ¢ nomoipio kaHaita USB B mepconanbhbiii komnsiorep (I1K), Ha
KOTOPOM YCTaHOBJICHO MPOTPAMMHOE CPEJICTBO ISl PETUCTPAIlM U 00paboTKH
natrepHoB OKI. Ono co3gano Ha miatdopme LabVIEW 2020 (puc. 6). Ha
monutope IIK otobpaxkarorcst pesynpTarhl 3amuceil onHokaHaimbHbIX OKI' B
BUJIE TpaQUUECKUX 3aBUCUMOCTEH.
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DO Chanmel
Seral Port

Puc. 6. [IporpaMmMHasi yacTh OPTATUBHOTO AJIEKTpOKapaArorpada

Ha puc. 7 mnpomeMoHcTpupoBaH mnarTtepH opHokaHanbHOW OKI' B
coctosHuu mokos. CurHan 3apeructpupoBaH Ha crynaeHTe TBI'TY (MyxuuHa,
21 ronm).
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Bpewms, orcueTsl

Ammuryna, MB

Puc. 7. AMmuutynHo-BpeMeHHOe npeactaBieHue narrepaa OKI°

B xome mpoBedeHHMs TECTHpPOBaHHS YCTPOMCTBA OBUIM  TMOYYEHBI
[IpeIBAPUTEIbHBIE PE3YIbTAThI, HAITISAHO MOKA3bIBAKOIINE PabOTOCIIOCOOHOCTD
NPEIOKEHHOTO  dJeKTpokapauorpada g perucrpaua U o0paboTKu
onuoka"aiabHOU DKI.

B OymymemM mmaHuUpyeTcs pemmTh TpoOieMy  caMOBO30OYKICHUS
OTIEPAIIMOHHBIX YCHJIHMTENCH W YMEHBIICHHs OOIIero 4Yucia IIymMoB (Jms
JOCTHXKEHHST TPEOYyEeMOT0 COOTHOIICHUS] «CUTHAN — IITyM») B almapaTHON 4acTu
YCTPOWCTBA, a TaKXKe peaJu30BaTh MPOLEAYpPhl MO CO3/IaHUI0 MPOrPAMMHBIX
QITOPUTMOB JIJIsi  ipenoOpaboTku  (buiabTpallud, HOpMaIHM3allud W JAp.) U
aHanu3a onHokaHampHOM OKI' HemocpencTBEHHO B MPOrpaMMHON 4YacTH
aNeKTpokapauorpada.
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DEVELOPMENT OF A PORTABLE ELECTROCARDIOGRAPH
L.S. Polishchuk, Yu.V. Sidorova, K.V. Sidorov

Abstract. The article describes a portable electrocardiograph. The device
is developed on the basis of the DFRduino UNO R3 microcontroller board, it
allows you to register a single-channel electrocardiogram (ECG) of a human.
The ECG signal removal leads, ECG teeth (peaks), as well as the structure of a
portable electrocardiograph are considered in detail. Fragments of the
hardware and software parts of the device are given. During the testing of the
device preliminary results were obtained that clearly show the performance of
the electrocardiograph.

Keywords: electrocardiography, cardiovascular system, electrocardiograph,
sensor, electrode, microcontroller, ECG.
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AHAJIN3 CTPYKTYP HEMPOHHBIX CETEN
NJIS1 OBHAPYKEHUSI CIIAMA

A.A. Yyrynos
© Yyzynoe A.A., 2023

Annomayun. B cmamve paccmompena ooHa uz npooiem co8pemeHHo20
UHmMepHema — OOHApPYHCEHUe Cnama cpeou nomoxa nucem. /[ oOHapysceHus
CNAama npeonoHCeHo UCNONb3068AHUE MPeEX PA3HBIX CIPYKMYD HEUPOHHbIX Cemell.
MHO20CNIOUHO20 NEPCENMPOHA, CBEPMOYHOU CEMU U PEKYPPEHMHOU HEeUPOHHOU
cemu. Ilpugedenvl pe3yrbmamvl UCNOL30BAHUSL MPeX CMPYKMYP HEUPOHHbIX
cemell 051 0OHAPYHCEHUsL Cnama.

Knioueevle cnosa: cnam, oonapysicenue, HelipOHHASL CeMb.

B mHacrosimee Bpemsi mpoOnema TeHepalMd W OTIpaBKHA cHama B
Pa3IMYHBIX OTPACISIX YEIOBEYECKOUN NEATEIHbHOCTH MPHOOpeTaeT Bce OOJbIINe
MaciTadbl, 0COOCHHO U3-3a pocTa nepeaaBaemMoro Tpaduka B cetu atepuer. B
CBSI3M C ATHM aKTyaJbHBIMH 3aJjauaMi SIBJISIOTCS pa3pabOTKa U MCCIIEeIOBaHHUE
METOJIOB M TPOTPAMMHBIX CpPEICTB JJIs OIICHKH TEKCTOBOIO KOHTEHTa
AJIEKTPOHHBIX [TUCEM U OOHApPYKEHUS B HEM CcIlama.

[Ipu ananm3e CHOXKUBIIEHCS CUTyallud OCOOYH0 Ba)XXHOCTh (C y4EeTOM
MIEPEYUCIICHHBIX (PAKTOPOB) MPUOOPETAIOT CHOCOOBI CO3MaHUS (DUIBTPOB,
IPENATCTBYOLINX pacnpoCTpaHEHUIO HEKeaTeNIbHOM AJIEKTPOHHOM
KoppecnoHjeHIMK. OAHUM U3 TakuX CIOCOOOB SIBISETCS aBTOMaTHYeCKas
bunbTpanss Ha 0a3e peanu3aldd W WHTErpallMM  MOJENEH MAIIMHHOTO
obyuenuss (MO) B pamkKax TMPUKIATHOTO MPOTPAMMHOIO OOECreYeHUs.
MammHHoe oOyueHuEe OpPUEHTHUPOBAHO HA MPOLIECCHI MOCTPOEHUS U OLEHKHU
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KauecTBa MaTeMaTHYeCKUX  MoJieNiel, TpelHa3HAYeHHBIX JUIS  3ajad
KOMILJIEKCHOT'O MCCIICAOBAHUS TAHHBIX PA3JIMYHBIX TUIIOB U CTPYKTYp [1].

[lens paboThl — MccaeAO0BaHUE BO3MOXKHOCTEH HCIOJIB30BaHUS METOJIOB
MO, K KOTOpPBIM OTHOCSITCS HEUPOHHBIC CETH, UIsI OOHAPYXKEHHUS TEKCTOBOTO
crama.

B Hacrtosiee BpeMs cpeay CYIIECTBYIONMUX S3BIKOB MPOTPAMMUPOBAHUS
BBICOKOTO YPOBHsI HanOoJiee MOMyJIIPHBIM U YAO0OHBIM ISl UMIUIEMEHTAIIUNA W
pemenusa 3amad B oOmactu MO sBnsiercsi Python. Scikit-Learn u Keras -
OnbIMOTeKN M1 PabOTHI C HEHPOHHBIMHU CETSIMH, TTO3BOJISIONINE WX ITOCTPOUTH
U BBIBOJWTH pPE3yIbTaThl PabOTHI CETEH B COOTBETCTBHHM C BBIOPAaHHBIMH
METPHUKAMHU.

B kauwectBe Mogmeneit MO, HeoOXOIMMBIX IS  HCCIEIOBaHUS
3 PEKTUBHOCTH OOHAPYKEHUS clTaMa B COOOIIEHUSIX, BRIOpaHBI MHOTOCIOMHBIN
nepcentpon (MLP), ceeprounas cetb (CNN) u pekyppeHTHas HEUpPOHHAs CETh
(RNN). Kpome Toro, ObUIM HCIOJNB30BAHBI OTKPBITHIE HAOOPHI JAHHBIX IS
00y4YeHHUs ¥ TECTUPOBAHUS Mojieliel [2].

[Ipu omenke kauecTBa pabOThl HEHUPOHHBIX CeTed 3aJIeliCTBOBAIIU
CIIEIYIONNE METPHKHU:

1. Confusion matrix (MaTpuila HETOYHOCTEH / OIMMOOK) — OMUCHIBACT
KaueCcTBO KJacCU(HUKAITUHU TI0 TaOIHIle (PUCYHOK).

Prediction

Positive Negative

TP FN

Actual

P | TN

Negative Positive

Onucanue MaTpUIbl HETOYHOCTEH:
TP — True Positive (HelipoceTh omnpesenniia B KauecTBe crama,
caM OOBEKT SIBJISIETCSI CLTAMOM);
FP — False Positive (HeiipoceTs onpe/enuia B KauecTBe crama,
HO caM OOBEKT HE SBJISICTCS CIIAMOM);
FN — False Negative (HeiipoceTs onpeenuia B KaYeCTBE He-crama,
HO caM OOBEKT SBJISIETCS CIIAMOM );
TN — True Negative (HeipoceTh ompe/enuia B KauecTBe He-Cllama,
caM OOBEKT HE SIBJISIETCS CLIaMOM)
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2. Accuracy — OTHOIICHHME YHCJIa MPaBUJIBHBIX OTBETOB K OOIIEMY
pasMepy BbIOOPKH.

3. Precision — paccuuthiBaetcs kak TP / (TP + FP).

4. Recall — paccuutsiBaercs kak TP / (TP + FN).

5. MSE — cpennekBaapaTuyHas ommoka.

6. MAE — cpennsis aOcomfoTHAs ONTHOKA.

YToObl yCTaHOBUTH, KaKU€ HEHPOCETH JIydIlle PACIO3HAIOT CIlaM, ObLIO
CO3JaHO LIECTh TaOJUI AJI1 PA3IMYHBIX Pa3MEPOB TECTOBOM BBIOOPKH, a TAKXKE
MCIIOJIh30BAJIOCH JIBa HAOOpa JaHHBIX.

JIns TECTUPOBAHUS BCEX CETEW INMPUMEHSUIMCH CIEAYIOIME MapameTphl:
pasmep BbIOOpKH — 400; uncio 3mox obydeHust — 20; pasmep MuHH-TakeTa — 30;
ontuMuzatop — Adam (tabim. 1-6).

Tabnuya 1
Ha6op manneix Euronl
(pa3mep TectoBoil BEIOOPKHU 10 %)

Metpuka MLP RNN CNN
Bpewms (cek) 1,549 2,715 1,817
Accuracy 1,0 0,8 0,95
Precision 1,0 0,81 0,952

Recall 1,0 0,81 0,952
MSE 0,035 0,182 0,038
MAE 0,143 0,266 0,113

Tabnuya 2

Ha6op nanneix Euronl
(pazmep TecTOBOM BBIOOPKHU 25 %)
Metpuka MLP RNN CNN

Bpewms (cek) 1,356 2,507 | 1,685
Accuracy 0,95 0,9 0,94

Precision 0,977 0,894 | 0,936

Recall 0,915 0,894 | 0,936
MSE 0,054 0,082 | 0,062
MAE 0,177 0,101 | 0,152
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Tabnuya 3
Hab6op manneix Euronl
(pa3zmep TectoBoi BEIOOPKHU 50 %)

Metpuka MLP RNN CNN
Bpewms (cek) 1,169 2,354 | 1,446
Accuracy 0,96 0,715 0,875
Precision 0,99 0,692 | 0,824
Recall 0,931 0,794 | 0,961
MSE 0,065 0,252 | 0,097
MAE 0,212 0,29 0,246
Tabnuya 4

Ha6op mannsix Euron2
(pa3zmep TectoBoi BEIOOPKHU 10 %)

Metpuka MLP RNN CNN

Bpewms (cek) 1,182 2,558 | 1,577

Accuracy 0,975 0,525 0,95

Precision 1,0 0,538 | 0,952
Recall 0,952 0,667 | 0,952
MSE 0,035 0,351 | 0,035
MAE 0,144 0,433 | 0,102
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Tabnuya 5
Ha6op mannbix Euron2
(pa3zMep TecToBOM BHIOOPKHU 25 %)

Metpuka MLP RNN CNN
Bpewms (cek) 1,106 2,323 1,464
Accuracy 0,97 0,89 0,93
Precision 1,0 0,891 0,935

Recall 0,936 0,872 | 0,915
MSE 0,047 0,108 | 0,048
MAE 0,167 0,124 | 0,122

Tabnuya 6

Ha6op nannbix Euron?2
(pazmep TectoBoii BeIOOpKHU 50 %)

Metpuka MLP RNN CNN
Bpewms (cek) 1,002 1,96 1,321
Accuracy 0,98 0,745 0,94
Precision 1,0 0,918 0,969
Recall 0,961 0,549 | 0,912
MSE 0,052 0,199 0,05
MAE 0,189 0,262 | 0,139

B pesynbraTe BBIMOJIHEHHBIX HCCIICOBAHWA OBLJIO YCTAHOBJICHO, YTO
HauOOJBIIYI0 TOYHOCTH MpPH OOHApYyXEHUH CIlamMa yaaeTcs OCTHYh Ha 0ase
NPUMEHEHUS  MOJEIM  MHOTOCIOMHOTO  TepCenTpoHa.  AKTyaJbHBIM
HaIpaBJICHUEM JTaJTbHEHUINIEr0 WCCISAOBAHUS SIBIISIOTCS OICHKA W aHAIN3
BO3MOXKHOCTEH Oo0Jiee IIMPOKOTO OXBaTa TEKCTOB JJISi MX MHOTO(AKTOPHOMH
KJIacCU(DUKAITUH.
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ANALYSIS OF THE STRUCTURES
OF NEURAL NETWORKS FOR SPAM DETECTION

A.A. Chugunov

Abstract. In the article, based on a database containing information about
Cleveland patients, the results of applying the method of increasing the
efficiency of Data Mining algorithms in their interaction are considered.
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PACCMOTPEHHUE METO/JA ITOBBIIIEHUA D®OPEKTUBHOCTH
AJI'OPUTMOB DATA MINING
C IIOMOUIbIO UX B3BAUMOJIEUCTBUA

A.C. lllumanckuii
© Illumanckuit A.C., 2023

Annomayus. B cmamve Ha ocHoge 0a3zvi OaHHbIX, coOeporcaujelt
ungopmayuro o nayuenmax Kiuenenoa, paccmompenvl  pe3yibmamol
npuMeHeHust Memooa nosvlueHus dgpgdexkmusnocmu ancopummos Data Mining.

Knrwouesvie cnosa: unmeniekmyanvHulll aHalu3 OAHHbIX, KIACMepU3ayus,
Kaaccugpukayus, accoyuamushvie npasuid.

Data Mining — mnpouecc OOHapyKE€HHUS B «CBIPBIX» JaHHBIX paHee
HEU3BECTHBIX, HETPUBUAIbHBIX U TOJIE3HBIX B IMpakTuke 3HaHui. Ha
CETOAHSIIHUKA J€Hb OTO OJHA U3 CaMbIX 3HAYMMBIX TeM B cdepe
UHPOPMAIIMOHHBIX ~ TEXHONOTWH. Takoe TONOKEHHWe Jel CBSI3aHO  CO
CTPEMUTEIBHBIM POCTOM KOJIWYeCTBa HMHQOpMAINH, Tpedyromeil o0paboTKu.
Tem ne menee y 3amau Data Mining, xkoTopsie OyayT paccMaTpuBaThCs B
TaHHOM CTaThe, uMeeTcs psaz npobaem. [IpuBegemM HEKOTOpbIE U3 HUX:

1. CnoxxHOCTh  BBIOOpA TMOCBUIKA ISl TIOCTPOCHHUS  JTOCTOBEPHBIX
aCCOLMATUBHBIX PaBUJI.

2. [lonydyeHre npakTUYECKU HETPUMEHUMBIX aCCOIIMATUBHBIX MTPaBUII IIPH
OCTPOEHUHU.

3. CnoxHoCTh IIpU paboOTe C KJIACTEPaMH, a TaKXKe MPU UX BU3YyaIU3aLUU
B IIPOCTPAHCTBE C OOJIBIIUM KOJIMYECTBOM U3MEPEHUIL.

['unore3a wuccinenoBanust [1] 3akmrodaercs B TOM, 4YTO METOJ
MIOCTIEIOBATEIPHOTO MPUMEHEHHUS alTOPUTMOB IO3BOJIMT PEIIUTh YKa3aHHBIC
npobiieMbl U TOBBICUTH  3¢¢ekTuBHOCTh.  [Ipeanmaraempliii  MeTOq
B3auMozeicTBusl anroputMoB Data Mining yxe Obul moApoOHO OMHCAaH B
cratbe [1]. B HacTosmel paboTre Ha OCHOBE 0a3bl JaHHBIX, COJEpIKAIICH
uHpopMalMio o mnanueHTax KiuBineHma, WX CHUMIOTOMax H pe3yjibTaTax
aHamM30B, OyAyT  pacCMOTpEHbl  WTOTM  TPUMEHEHHS  yKa3aHHOTO
METoJ1a.

Ilenp ananmm3a 0a3bl J@HHBIX COCTOSUIa B TOM, YTOOBI OINPEAETUTH
HAJIMYUE y ManyeHTa OOoJie3HM cepila. 3a ATOT MOKa3aTelb OTBEYall aTpuoyT,
KOTOpPBIY B AalibHENIIEM Oy1eT Ha3bIBaThCs PE3yIbTUPYIOIIKM.

Hab6op nannsix umeer 76 arpubyToB, BKIItOUasi BO3PACT, MOJI, TUI OOJIU B
I'pyId, KpOBSHOE JaBJICHHUE, XOJIECTEPUH, YPOBEHb caxapa B KPOBH, YACTOTY
cepaueOreHns, pe3ysabTaThl 3JEKTpoKapauorpaguu, Haluyue CTEHOKapHuu,
KOJIMYECTBO KPYIHBIX COCYJIOB, OKpPAIIEHHBIX (DIOOPOCKONUEH, U T.1.

136



[lepBoHaYasIbHO MO MCXOJHBIM JAHHBIM OBUIM TIOCTPOEHBI JEPEBBS
pemennii C4.5, a Takke NOJy4YEHO MHOKECTBO UX KOPHEH, KaKIbI U3 KOTOPBIX
SBJIIETCSI aTpUOYyTOM C HauWMeEHbIleld H»HTporued. Ha sTom osrtame ObLIn
MOJIy4eHbl KOPHHU, COOTBETCTBYIOIIME aTprOyTaM «ypOBEHb caxapa B KpOBU» U
«CTEHOKApJWs». 3aTeM C IMOMOIIb0 anroputMa AprioriScale [2] Obum
IIOJIyYEHBl aCCOLMATUBHbIE NpaBuia. VX H3HAYAIBHOE KOJIMYECTBO — 256.
PykoBOACTBYSICh yKa3aHHON BbIIIE LEIbI0 AaHAINW3a, U3 IMOJYYECHHBIX
aCCOLIMATHBHBIX MpPaBUJI MCKIOYWIM T€, YbM 3aKIIOYEHUS HE COAEpKAIH
1eseBoro atpudyta. B pesynpraTe octanocs 24 mpasuia.

Crnenyrommii mar 3aKkirovaicsd B QUIbTpaldy CIIHCKA MPABUJI HA OCHOBE
MIOCTPOCHHBIX JEPEBHEB PEUICHHUH C LIETbI0 UCKITIOYUTH OECIONIe3HbIE TIPaBIIIa U
MOBBICUTH OOIIYI0 JOCTOBEPHOCTh. BBUIM OCTaBIEHBI TOJBKO TE€ IMpaBWia, C
KOTOPBIMH MOXHO OBLIO COINOCTaBUTh BETBb JiepeBa M B IOCHUIKAX
KOTOPBIX MPUCYTCTBYET 1 uiu 6osee atpubyToB M3 MHOXeCTBa KopHeil. [Tocie
ATOTO IIara ocTajioch 14 npaBuil. YUuThiBasi, 4T0 QPUIbTpALI MPOUCXOIMIIA IO
aTpuOyTaM C HauMMEHbIIIEW OHHTPOIHUENH, MOXKHO YTBEpXIaTh, 4YTO 0OIIas
JIOCTOBEPHOCTH MOJIYYEHHBIX IIPABUJI TOBBICUJIACK.

N3 cBOWCTB OCTaBIIUXCSI MPABUJI OBUTH MOYYEHBI aTPUOYTHI, K KOTOPHIM
OHM TIPUHAJICXKAT: PE3YNbTUPYIONIUI aTpuOyT, TOJ, YPOBEHb caxapa B KPOBH,
cTeHokapaus, paenpeccus ST-cermeHra, HakiaoH ST-cerMeHTa, KOJIUYECTBO
KPYMHBIX COCYIOB, OKpAallIeHHBIX (II0OPOCKONUEH, MakCHMaibHas YacToTa
CeplICYHBIX COKpallleHui. [lanee mo HUM OyJeT MPOU3BOAUTHCS KilacTepr3allusl.
Takum o0Opa3zoM, yJanoch COKPATUTh KOJIMYECTBO M3MEPEHUN TaHHBIX MEpen
KJlactepuszanuei ¢ 76 no 8.

3aBeplIarolllMM 3TallOM CTaJl0 MOCTPOCHHE KIIACTEPOB aJrOPUTMOM
k-means++. Touku pacrpenenuiuch B COOTBETCTBUU C BapUaHTaMU 3HAYCHUH
pe3ynbTupyromero arpudyra. 9To 03Ha4yaeT, YTO HUCKIIOYEHUE aTpuOyTOB He
MOBJIMSJIO HA PE3YNbTAT KJIACTEPU3ALIUH.

B 3akntoueHne CTOUT OTMETUTh, YTO PE3YIbTAThI, OJIYYEHHBIE HA OCHOBE
0a3pl JAaHHBIX B paMKax »JTOM CTaTbH, COOTBETCTBYIOT pE3yJIbTaTaMm
rccienoBanus [1].

['unore3a o0 TOM, YTO C TIOMOLIBIO TMOCTPOEHHUS aACCOIMATHUBHBIX
OpaBWi  YJACTCAd COKpPAaTUTh KOJUYECTBO HM3MEPEHUM JaHHBIX IEpea
KJIacTepU3aleldl, Ha YKa3aHHOM Ha0oOpe JaHHBIX MOJATBEPAWIACH. Y IaJOCh
COKpaTUTh KOJIMYECTBO HM3MEpeHur ¢ 76 1o 8 0e3 yXyAlIeHWH pe3yibTaToB
KJIACTEpU3ALIHUH.

['mnore3a o0 TOM, YTO HCKJIIOYEHHE AaCCOLMATUBHBIX IPaBUI B
COOTBETCTBUHU C KOPHSMH M OTCEUCHHBIMU BETBSIMH MOCTPOCHHBIX JICPEBHEB
pelIeHUil MOBBICUT MX JOCTOBEPHOCTh, HA MPEACTABICHHOM Habope JaHHBIX
noATBepAniIack. KonnuecTBo mpaBuil yIaliochk COKpaTUuTh ¢ 24 no 14, npu 3tom
00111251 TOCTOBEPHOCTH MOJTYUYEHHBIX MPABUIT TOBBICUIIACK.

bubanorpadguyeckuii cnucoxk
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INVESTIGATION OF THE POSSIBILITY
OF IMPROVING THE EFFICIENCY OF DATA MINING
ALGORITHMS THROUGH THEIR INTERACTION

A.S. Shimanskiy

Abstract. In the article, based on a database containing information about
Cleveland patients, the results of the application of the method of improving the
efficiency of Data Mining algorithms are considered.
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6. COHUOI'YMAHUTAPHBIE NCCJIEJOBAHUSA

YK 336.221

INPOBJIEMbI 1 OCOBEHHOCTH
HAJIOI'OBOU CUCTEMbI POCCUUCKOU ®EJEPAIINN

B.B. Kapuesa, IO.P. 'amynunna
© Kapuesa B.B., I auuynuna IO.P., 2023

Annomayus. B cmamve u3yueno u NPOAHANUIUPOBAHO NOHSAMUE
Han02080U cucmemvl 8 Poccuu. Paccmompenvl MHEHUS PA3HLIX VUEHbIX NO
n0800y 000CHOB8AHUS OehUHUYUL HATIO20BOU CUCTEMbL, BblOETEHbl €€ OCHOBHbIE
npunyunvl. Onpedenenvl 8UObL U deMeHMbl HA02080U cucmemvl. [Ipedcmasnen
PA0 npodiem u npeodioAHceHbl NYymiu CO8ePULEHCMBOBAHUSL.

Knwuesvie cnosa: nanocosas cucmema, Hanoeu u cOopvl, HAN020845
cmasKka, 0coOeHHOCmuU, NepCneKmuebl Pa3eunusl.

Hanoru 3aauMaroT 01HO U3 BaKHEUIIIMX MECT B CTAHOBJIEHUU U Pa3BUTHU
poccuiickoil 3koHOMHUKH. Ilpm 3TOM B Hacrosiiee BpeMsi HMEKOTCS
caepkuBaroie (paxkTopbl B HAJIOroBoW cuctemMe Poccum, KOTOpble HE J1al0T
HapalMBaTh TEMIIbI.

B kauecTBe HayyHOro TEpMHHA HAJIOrOBas CHCTEMa €IIe HE 0 KOHILA
chopMUpoBanach, HET YETKO OOOCHOBAaHHOTO M O(QUIIMATBHO 3aKPETUICHHOTO
noHsATus. Eciu Mbl OylieM TOBOPUTH O JIUTEPATypHOR AeUHUIIMK JTaHHOTO
CJIOBOCOUYETAHMS, TO MOKHO BBIBUTH pa3iiMyHble TOUKU 3peHus. [lo MHEHUIO
FO.A. Kpoxmna: «HamoroBasi CHCTEMa NPEACTABISIET COOOM COBOKYIMHOCTb
3aKOHHO YCTaHOBJIEHHBIX COOpOB M HAJIOIOB, KOTOPBIE B3UMAIOTCA B CTpaHE, a
Takke MeTOA0B U popM ee mocTpoeHus» [1].

A.C. bypos, E.I'. BacunbeBa, E.C. I'ybenko yrBepxknawT: «Hanoroyro
CHUCTEMY HYXKHO OTJIUYATh OT CUCTEMbI HAJIOTOB U COOPOB (OHU COOTHOCSITCS KaKk
obmee u yactHoe). [lonsiTue "Hanoropas cuctemMa' 3HaYUTENBHO IIUPE TEPMHUHA
"cucreMa HanoroB U coopoB"» [2]. CoBepilieHHO MPOTHUBOMOJIOKHOE MHEHHE Y
M.O. KneiimeHoBoii. OHa CYUTAET, YTO «HAJIOTOBAs CUCTEMa (CHCTEMa HAJIOrOB
u cOOpOB) MpEACTABISAET COOOM COBOKYITHOCTH COOPOB W HAJIOTOB, KOTOPHIC
B3UMAIOTCA B YCTAHOBJIEHHOM nopsiake. [lonstus "cucrema Hanoros u cOopoB"
u "HajoroBas cucteMa' UACHTUYHBD [3].

N3BecTHBI 4YeThIpE OCHOBHBIX (TJIABEHCTBYIOIIMUX) MPUHIMUIA IS
MMOCTPOEHHUS HAJIOTOBOM CUCTEMBI, BBIJICJICHHBIX eme A. CMUATOM:

1) HajorM BHIIUIAYMBAIOTCS IO CHJIAM U CIIOCOOHOCTSIM;
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2) pa3Mep U CpPOKH YIUIaThl HAJIOTOB JIOJDKHBI OBITH TOYHO OINPEIEICHBI
€lIe /10 Hayaja HaJoroBOro Mepuoja;

3) BpeMms B3UMaHHS HAJIOTOB JOJKHO OBITh YAOOHBIM JIJISi HAJIOTO-
IJIaTENbIINKA;

4) HaloTW JOJDKHBI OBITH 3aJyMaHbl U pa3paboTaHbl TaK, YTOOBI OHU
Opaniu U3 «kapMaHa HapoJa» Kak MOXXHO MEHBIIIE CBEPX TOT0, UTO OH MPUHOCUT
KA3HAYEUCTBY CTPAHBL.

VYKa3aHHbIC MPUHIHUINBI COCTABISIOT «UJCAJD» HAIONOBOM CHCTEMBI. [lpu
3TOM, KaK MbI IOHUMAaEeM, HUYTO HE UJI€aJIbHO, HAJIOTOBAasi CUCTEMA HE SIBIICTCS
UCKJIFOYEHUEM.

Kakue xe B P® cymecTByloT 0COOEGHHOCTH, CBS3aHHBIE C YIUIATON
HajoroB? ®du3nyYecKkue U IOPUANYECKUE JTUIA 005S3aHbl YIJIaUMBaTh B OOJHKET
CTpaHbl HAJIOTH, MPEAYCMOTPEHHBIE 3aKOHOAATENbCTBOM. (CaMblii TJIaBHBIM
HOPMAaTUBHO-IIPABOBOW AaKT, PEryJUpPYyOIUM Haimoru B Poccum, — Hanorossiit
kojekc Poccutickoit denepanmun (HK P®) [4]. B nepByro ouepens ciemyer
TOBOPUTH O MPUHLHUIIE CIPABEIJIMBOCTH. BTOpOIl MPUHIIKII — HAJIOTU HE HOCST
JUCKPUMUHAIIMOHHBIN XapakTep, T.€. UCXOAAT HE U3 Pa3inuuil (OJIUTUYECKHUX,
pPacoOBBIX, PEIUTHO3HBIX M HHBIX). TpeTbUM NPUHIMUIIOM O00O03HAYEHO, YTO
HaJOTH M COOPBI JOJDKHBI OBITh AKOHOMHYECKH 000CHOBaHBI. Eme omHuM
MPUHILUIOM BBICTYMAET €AMHOE SKOHOMHYECKOE MTPOCTPAHCTBO cTpaHbl. Kpome
TOTO, Ha HAJOTOIUIATENBIIINKA HE MOTYT OBITh BO3JIOKEHBI HAJIOTH, HE
npenycmorpenasle HK P®. Fme oauH o0O4eHp BaXXKHBIM MNPUHLMI — BCE
HEYCTpaHUMbIC COMHEHHUS, MPOTHUBOPEUYMS U HEICHOCTH 3aKOHOJATEIhCTBA
TOJIKYIOTCS B TIOJIb3Yy HaJIOTOIUIaTeNbIMKa. Takum 00pa3oM, HAJIOTOBasi CUCTEMa
B Poccuiickoit ®denepanuu mocTpoeHa Ha psAlie MPUHIIMIIOB: BCEOOIIHOCTU U
pPaBEHCTBa HAJIOTO00JI0XKEHH S, SKOHOMHUHU, CITPABEUIMBOCTH U T.J.

Tenepb HEOOXOUMO YCTAaHOBUTD AJIEMEHTHI HAJIOTOBOM crcTembl Poccuu:

1) Hamoru u cOopbl PD kak COBOKYMHOCTHh OOS3aTENIbHBIX IIATEKEH,
KOTOPbIE B3UMAIOTCS B OFOJIKETHI PA3HBIX YPOBHEH;

2) cucreMa y4aCTHUKOB HAJOTOBBIX OTHOIICHUMN: HAJOTOIUIATENBIIIMKOB 1
WX MpeICTaBUTENEH, a TAK)KE HAJIOTOBBIX OPraHOB;

3) cucremMa HATOTOOOJIOKCHHS: TIOPSJIOK YCTAHOBJICHHUS, a TakKkKe
BBEJICHMUSI, U3MEHEHUs, OTMEHBI HAJIOTOB (COOPOB); MOPSAAOK UX paCIpeNeICHUS;

4) wmeroasl W (HOPMBI HAJIOTOBOTO KOHTPOJS; OTBETCTBEHHOCTH
YYaCTHUKOB HAJOTOBBIX OTHOILICHHM, 3all[MTa MpaB IUIATEJIbIIMKOB HAJIOTOB U
WHTEPECOB CTPAHBI.

B P® B Hacrosiiee BpeMsi CYLIECTBYIOT CIEAYIOIINE BUIbI HAJOTOBBIX
CUCTEM:

1) ynporeHHasi cucteMa Hajloroo0I0KEHUS;

2) ocHOBHas (00111as1) CHCTEMa HaJIOTO0OI0KECHHS;

3) Hajor Ha TpodecCUOHATBHBIN T0XO/T;

4) eMUHBIN CEeIbX03HAJIOT;

5) mateHTHasl cucTeMa HajaoroooJ0KeHus (IaTeHT);
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6) aBTOMaTUYeCKas CUCTeMa HaJIOT000JI0KEHHUS.

B xoHeuHOM cueTe HajoroBas cucTemMa 00J1aJlaeT IIIaBHBIMHU MPU3HAKAMU
CHUCTEMHOCTH U II€JIBIM PSAJOM ocoOeHHOCTel (yHKinoHupoBaHusi. Hamorosas
cucteMa He crnocoOHa »(h(PEeKTUBHO (PYHKIIMOHUPOBATH 0€3 YCTAHOBIIEHHBIX
MPUHLHUIOB €€ TOCTPOCHHS.

Tem He MeHee B HaJOroBOH CHCTEME, KaK U B JIFOOOH OpraHM30BaHHOMN
CTPYKTYpE, CYLIECTBYIOT ONpeIeJ€HHbIe HEA0CTaTKU. OO 3TOM TOBOPST MHOTHE
skoHOMHUCTBL. M.III. bacHykaeB cyuTaeT, 4TO «OCHOBHBIMH HEIOCTATKAMH
HAJIOTOBOM CHCTEMBl HalIel CTpaHbl SIBISIIOTCS KpaWHsAss HECTaOWIBHOCTH
HaAJOrOBOr0 3aKOHOATENIbCTBA, HEYPETYIUPOBAHHOCTD OTAEIIbHBIX MOJOKEHHM
HK P® u npotuBopedrBOCTh MH(YOPMALTMOHHOTO MTpOCTpaHCTBa» [S]. Bmecre ¢
TeM BHeceHHble B HK P® mnomnpaBku HE TOJIBKO YCIOXHUIM HPUMEHECHHE
3aKOHOJATENbCTBA, HO U YIYYIIWIM MHPOBOW PEUTHUHT OTEYECTBEHHOMN
HaJI0roBoM cuctemMbl. OCHOBBI OTE€UECTBEHHOM HAJIOTOBOM CHUCTEMbI OBLITU B3SITHI
U3 3aMajHbIX CHCTeM (B MEpPBYIO oOuepelb U3 HEMEIKOW), MpPU ATOM OHa
HOJIBEPIJIaCh KOPPEKTUPOBKE C yUETOM POCCUNCKON CHELUPHUKY.

Cpenu HeOCTaTKOB, HA YCTPAHEHHUE KOTOPBIX JOHKHO OBITH HAIPaBIICHO
JabHEeNIIIee COBEPIIICHCTBOBAHNE HAJIOTOBOW CHCTEMBI, HEOOXOAMMO BBIJCIUTH
cleayronme:

1) 3a denepanbHbM OIOHKETOM 3aKpeIICHB HauWOoOJiee BECOMBIC
3¢ (deKTUBHBIC HAJIOTH, B CBSI3U C 4eM B ¢efepaibHOM OIO/DKETe MpeodsagaoT
HAJIOTOBBIC IUIATEX U, a B OrKeTaX CyOhekToB P®D (0COOGHHO B MECTHBIX
Oro/KeTax) — 0€3BO3ME3THBIE TTOCTYIICHUS;

2) B 10X0JIJaX MECTHBIX OIO/PKETOB HET HAJIOTOB, UCUHUCIIIEMBIX C BRIPYUKH
(HOC, wmanmor Ha mnpuObUIb), HET CTUMYyJa K Pa3BUTUIO COOCTBEHHOM
IIPOU3BOJICTBEHHON M, COOTBETCTBEHHO, HaJIOTOBOM OAa3bl.

['maBHOM mpobieMoit B cepe MeCTHBIX OIOIKETOB CETOMHS SIBISETCS
HU3KUN YPOBEHb HAJOTOBBIX JIOXOJIOB B MECTHBIX Oromkerax. OCHOBHBIM
UCTOYHUKOM  MYHUIMIAJIBHBIX  (UHAHCOB  OCTAlOTCS  MEXKOIOJKETHBIC
TpaHcepTsl: J00aBICHHAS CTOMMOCThH CO3/IA€TCSl TIOBCEMECTHO, a MOJHOCTHIO
NOCTYIaeT B (peepanbHbIid OFOIKET.

C npyro#t CTOpOHBI, HEIOCTATKA HAJIOTOBOM cucTeMbl Poccuu cBsi3aHbl HE
C TEM, YTO €€ OCHOBBI ObUIN 3aJI0KEHBI B KOPOTKHE CPOKH, & C TEM, YTO B HAIIEH
CTpaHE HET NPUHATON JOJATOCPOUYHONU KOHLIETIIUNA PA3BUTHS HAJTIOTOBOM CUCTEMBI.
HNmenHo oHa mpu3BaHa 00€CMEYUTh MPUTOK HHBECTHIIMNA, CIIOCOOCTBOBATH
HKOHOMHYECKOMY POCTY, TApMOHM3allMM B3aMMOOTHONIIEHUN TrOCyAapcTBa H
HAJIOTOTIATEIIBIIIMKOB, BBHIPABHUBAHUIO HAJOTOBOTO OpPEMEHH MO OTICIbHBIM
SKOHOMHYECKUM PETUOHAM U COLMAIIBHBIM TPYyTIIIaM.

Tem He MeHee OCHOBHOM HEIOCTAaTOK HAJIOroBoW cucremel PO
3aKJII0YAETCS B TOM, YTO OHAa HE 00ECIEeUMBAET JOCTATOUYHBIA i OIOKETa
ypOBEHb cOOpa HaNOroB. ECTh U Ipyrue HeJJOCTaTKu:
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a) HasoroBod cucreMe P® mnpucym npeuMyniecTBEHHO (PUCKATbHbBIN
XapakTep, 4YTO OCJIa0JsIeT ACHCTBUE CTUMYIHMPYIOMEH U PEryIupyromiei
GbyHKIMIA HaTOT000JI0KEHNUS,

0) B Poccun neonrtumanesHas mkana craBok HJA®DJI, T.e. pa3pbiB MexIy
rpyImnamMu JIMI ¢ HAUMEHBIIMMH U HAaWBBICIIMMH JI0XOJIAMH, COCTaBisieT 1 : 25,
a B CTaBKax HaJIOToo0JokeHus — Bcero juimb 1 : 3 (craBka HIDJIT — 13 %, no
BBIUTpBIIIAM — 35 %).

N3-3a OTCYTCTBHSI ONTHMAJIbHOW LIKAJbl HAJIOrOOOJIOXKEHUS Harpyska
JIOKUATCA Ha Mal00OECIEUYECHHbIE CIOU HACEJIEHUs, a BBEJEHUE MPOTrPECCUBHOM
mkanel HJADJI He npegycmarpuBaercs. B Hamen cTpaHe HEZOCTaTOYHO
3(peKTUBHBI KOHTPOJIbL 32 COOPOM HAJIOTOB, YTO BBIPAXKAETCS B COKPBHITHH
JOXO0JI0B (T.e. OOJBILION JOJMU «TEHEBOW» SKOHOMHKH), BCJIEACTBUE YEro, IO
pa3IMYHBIM OlleHKaM, OrokeT Henonoiydaer oT 30 mo 50 % Hamoros.
OcobOenHo 0obIIOe 3HaUYeHUE MpUoOpeTaeT Oophda 3a HEYUTEHHBIN (B IEsIX
HAJIOr000JI0KEHHU) HATMYHBIN JCHEXKHBIH 000pOT, A0JIsI KOTOPOro, MO Pa3HbIM
otieHkam, nocturaet 40 % neHekHOro 060poTa CTPaHBI.

Takum o00pa3oM, B COBpEeMEHHOW HaloroBoi cucreme Poccuiickoi
denepanuu €CTh MHOXKECTBO MPOOJEM U HEJOCTAaTKOB. B CBsI3u ¢ 3TUM
HEO0OXOMMO PaCCMOTPETh MEPCTIEKTUBEI OTEUECTBEHHOW HAIIOTOBOM CHCTEMBI H
pa3paboTaTh MEPOTIPUATHS 11O €€ COBEPIICHCTBOBAHUIO.

CymectByromas Haimorosas cucreMma Poccuiickonn denepannn, HECMOTPSA
Ha BCE MPOBEICHHBIE M3MEHEHUsA, TPeOyeT Cepbe3HOro peopMHUpPOBaHUS, TaK
KaK HE BBITIOJHIET BCEe BO3NOKeHHBIE (DyHKIMU. C OHONM CTOPOHBI, HAIOTOBAs
cucteMa Poccum nomkHa obecrieunBaTh JIOCTATOYHBIN JIJisi OO/PKETa YPOBEHD
coopa HajoroB, ¢ JAPYyroil — cHocoOCTBOBAaThH POCTY ASKOHOMHUKH CTpaHBbI.
Poccuiickass HanoroBas cHCTEMa IMEPEKUBAET 3aCTOW, KOTOPBIM SBISETCS
BOKHEHUITUM  (AKTOPOM  3aTSHYBIICHCS HKOHOMHUYECKOM U  COLMAJIBHOM
CTarHaiuu B Maciradbax Bcel CTpaHbl.

Ilepen rocynapcTBOM BCerja CTOWT IPOTHMBOpEYMBAs 3ajada: C OJHOU
CTOPOHBI, HEOOXOAMMO 3HAYUTEIHHO YBEIMYUTH TMOCTYIJICHHE HAJIOTOB B
OIO/KETHl BCEX YPOBHEH; C APYrod — pEe3KO0 CHU3HUTH HaJloroBoe Opems. B
MEPCIIEKTHBE CIIOCOOCTBOBATH PEIICHUIO TOM 3a/1a4ll MOTJIHM OBl Ba OTPOMHBIX
pe3epBa, KOTOpbIE MOKA HE MCHOJB3YIOTCS: HAJIOTOBBIE JIBIOTHl M JTUKBUAALIMS
BO3MOYKHOCTH TE€HEBOM SKOHOMUKH.

B memsix coBepHIEHCTBOBAaHUS HAJIIOTOBOM CHUCTEMBI aBTOPbI CUUTAIOT
BO3MOXXHBIM  BHECTH B  HAJOTOBOE  3aKOHOAATENBCTBO  HEKOTOPBIE
VU3MEHEHHS:

1) 85 % HA®DJI noctynaer B pernoHalIbHbIA OOKET U Jullb 15 % — B
MECTHBII. DTOT HAJIOT JOJDKEH IOCTYNaTh B MECTHBIM OIOKET MO MECTy
KUTEJIHCTBA U pa0OThI HAJIOTOIUIATEIBIITNKA — (PU3UUECKOTO JIUIIA;

2) HeoOXOAMMO TIOCTOSHHO MPOBOAUTH MEPONPUSTHS B 00JacTU
HAJOrOBOTO  aJIMUHHCTPUPOBAHUS, UYTO  oOecreyuT Oonee  BBICOKHIA
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YpOBEHb HCHOJHEHMsI OOJDKETHBIX IOKa3zarened (QenepasbHbIX HAJIOIOB U
cOOpOB;

3) cienyer MOBBICUTH HAJOrOBBIE JAOXOJbl OT (eAepalbHbIX HAJIOTOB U
cOOpPOB TpU HCIOJNB30BAHUM TaKUX HHCTPYMEHTOB, Kak CIOCOObI pacuera
HAJIOrOBOM 0a3bl, OIpeneseHHe MPOAOIKUTEIBHOCTH HAJOrOBOIO IEpUOJa,
HAJIOroBasi CTaBKa M HAJIOTOBBIE JIBIOTHI.

OnHO TOBBIINIEHHE HAJOTOBBIX CTABOK MOXKET KapAWHAIBHO PELIUTh
npobsieMy. O10 OyneT OJaronpuaTHO JUTsl TOCY/IapCTBA: Y€M BBIIIE CTaBKa, TEM
00JbIIMIT 00bEM MOCTYINAET OT Hajlora B KazHy. C Ipyroil CTOpOHBI, pa3yMHO
YUHUTBIBATh UHTEPECHI HAJIOTOIUIATENbIINKA, Y KOTOPOrO HAjIOroBas Harpy3ka u
6e3 Toro omryruma. Takum oOpa3om, K JaHHOMY BOMPOCY CIEAYET MOIXOIUThH
OCMOTPUTENBHO U PALMOHAIIBHO.
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PROBLEMS AND FEATURES OF THE TAX SYSTEM
OF THE RUSSIAN FEDERATION

V.V. Kartseva, Y.R. Gashunina

Abstract. The article examines and analyzes the concept of the tax system
in Russia. The opinions of various scientists on the justification of the definition
of the tax system are considered, its principles in the Russian Federation are
highlighted. The types and elements of the tax system are defined. A number of
problems are presented and ways of improvement are proposed.

Keywords: tax system, taxes and fees, tax rate, features, development
prospects.
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HAJIOI' KAK CIIOCOB PEI'YJIMPOBAHUASA
HAYYHO-TEXHUYECKOI'O PA3BUTUA

B.B. Kapuena, M.A. KepOyHoBa
© Kapuesa B.B., Kepoynosa M. A., 2023

Annomayun. B cmamve uccne0o8ano 6uusHue HANO2080U CUCMEMbl HA
npozpeccugHoe  pazeumue dKOHOMUxku cmpawnsl. Illepeuucnenvt  @dyHKyuU
Hanoz2oeou  cucmemvl. Iloxazanvl  YypoGHU  GIUAHUA ~ 20CY0APCMEA  Ha
npuopumemuble ompaciu dKOHomMuku. Paccmompenvl nanozosvie nvcomul u
CAHKYUU 8 HAYUHO-MEXHUUECKOU OMPAaCu.

Knwueswvie cnoea: nanozu, KoHmpoavb, pezyiuposanue, NIAHUPOSAHUE,
20cy0apcmeo, paspabomku, Hay4HO-mexHu4YecKoe pa3eumue, 1b2ombl, CAHKYUU.

HamoroByto cucteMy MHOTME CUMTAlOT OJIHUM U3  HauOosee
pE3yNbTATUBHBIX U YCIEIIHBIX METOAOB FOCYAAPCTBEHHOIO CTUMYJIHUPOBAHUS K
OCYIIECTBICHUIO HayYHBIX HccaenaoBannii. M.B. Kammpuna u I'.U. 3abonotan
KOHCTaTUpYIoT: «HanoroByro cucreMy MOXHO Ha3BaTh OJHOW M3 Haubosee
VICIIOJIB3YEMBIX U IIPU3HABAEMBIX B MUPE CUCTEM YIIPABICHUS SKOHOMUYECKUMU
U TEXHUYECKUMHU TMPOIECCAaMH, OKa3bIBAIOIIMMH BJIUSHHEC Ha Bcex 0e3
VCKJIFOYEHHUS YYACTHUKOB SKOHOMHYECKHUX TIporieccoB» [1].

Hcnonb3ys HAJIOrOBYIO CUCTEMY, TOCYAAPCTBO MOYKET BIIUSTH HA HAYYHO-
TeXHUYECKui mnporpecc. OHO OCYIIECTBISIET HAJIOTOBOE PETrYJIMPOBAHHUE Ha
pPa3HBIX YPOBHSIX.
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[lepBbIil (BepxHUI) YpOBEHb — PEryJIUPOBAHHE CPABHUTEIHHOE. IJTO
pEryJaupoBaHUE Pa3HULIbl HAJIOTOB B HAYYHO-TEXHUYECKOM OTpaCiyd U APYTUX
CXOXKHUX OTpacisix. MOXHO MpOCICIUTh JaHHBIA IPOLIECC M HA JPYyrux
IpUMEpax: PEryJupoOBaHUE Kypca BaJIOT, BBEICHUE CTAaBOK HAa Pa3HbIE BU/bI
KPEJUTOB C YYETOM COOTHOIIECHUSI MHMISALUU U CTABOK U JIP.

HcTtopruyecku CII0KUIOCh, YTO K MOAJIEPKKE TOCYIapCTBOM HAYYHBIX
UCCIICIOBAHUM Yepe3 MPeAOoCTaBICHUE HAJIOTOBBIX JILIOT Hauyalyd MNpUOErarth
CpaBHUTENBHO HenaBHO. B fmonmu B 1966 romy cramm BBOAUTH NAHHOE
npaBuiIo BIiepBbie. Yike B 1980-¢ Toap1 OOMBIIMHCTBO CTPAaH HAYaJId BKITFOYAThH
MOJOOHBIA MEXaHW3M JUIsl TIOBBIIEHUS WHTEpeca K HayKe W aKTHBU3AINH
HAy4YHbIX HccleqoBaHuM. HanoroBelii MEXaHW3M  JTaHHOM  MOJIMTUKHU
peanm3yercsl 4yepes3 INIAHUPOBAHUE, PETYJIIUPOBAHNUE U KOHTPOIIb.

OO6mue 3a1a4u pa3BUTHS HAJIOTOBOT'O PETYJIUPOBAHUS B SKOHOMUKE:

1) co3nmath OOMIMII HANOTOBBIM KIMMAT Il BHYTPEHHEW W BHENIHEH
JEATEIbHOCTH OpraHu3alui;

2) obecrnieunth mpedepeHIMaIbHbIe HAJTOTOBBIE YCIOBUS I CTUMY-
JMPOBAHUSA NPUOPUTETHBIX OTPACIEBBIX M PETHOHAIBHBIX HANPABICHUN
JIBUKEHHUSI KaluTala.

PerynupoBanue MOXET OCYIIECTBIATHCA pPa3HBIMU CIOCOOaMHU U
MeTomaMu  (JIbTOTHI, KPEAWTHI, TpaHCHEepThl W T.1I.), KOTOPHIE ITOCTOSHHO
MEHSIOTCSIT W pa3BUBAIOTCI. BimsiHue perymsaropa yCHIMBAeTCA IpH
IIPENOCTABIEHUN HAJIOTOBBIX JIBIOT:

1) momHOM WM YAaCTUYHOM OCBOOOXKICHUHM TMPUOBLIM, T0XOAa WIIH
JIPYroro 00bEKTa OT HAJOT000JI0KEHHUS,;

2) IpUMEHEHUU YMEHBIIIEHHOM HAJIOTOBOM CTaBKH;

3) OTCpOYKE MM PacCPOUKE HAIOTOBBIX IIATEKEH.

Crnenyer Takke YNOMSHYTh HaJlOroBble CaHKIMU. C OJHOM CTOPOHBI, C
MOMOIIbI0 HUX BBIMOJHSIOTCS 00s3aTeNbCTBA, C JPYrol — y TpaxaaH
MOSIBJISIETCS HAMEPEHUE MCIIOJIb30BaTh BEPHYIO (POPMY XO3sIHCTBOBaHUA [2].

Hamoroseiii konekc Poccuiickonn ®@enepanunu — OCHOBHAs HOPMATHBHO-
mpaBoBasi 0asza I YPETYyJIMpPOBaHMs HAJIOTOBBIX IPaBOOTHOICHUH. Ecmm
rocyJapcTBEHHOE (PMHAHCUPOBAHUE HAYYHBIX MCCIEIOBAHUN HEMOCPEICTBEHHO
BIIMSICT HA HAIPABJICHUS BJIOXEHUS CPEACTB, TO HAJIOTOBBIE MEPONPUSATHS
KOCBEHHO CTHUMYJUPYIOT HCHOJBb30BAHUE NPEANPHUHUMATEIBCKOTO T0X0Ia B
aTux ke uemsax [3]. HamoroBele HMHCTPYMEHTHI PEryJIUMPOBAHMS HamoOoJee
JKeNaTelbHbl JUISl HAy4YHBIX MPEANpUSITHN, OHU CO3/1al0T OJAronpusiTHHIC
YCIIOBUS JJ11 SKOHOMHUYECKOI0 pocTa 0€3 MpsMOro BMEIIaTeIbCTBA TOCY1apCcTBa.
HanoroBbie IbroThl CIOCOOCTBYIOT YBEIMUECHUIO MAacChl IPUOBLTH, OCTAIOIIEHCS
B PACHOPSOKCHUU TPEIIPUSATHS, YTO IO3BOJSIET 00ECHeUUuTh pa3pabOTKy H
BHEJPEHUE HOBOW TeXHUKHU. [Ipr 3TOM 4eM MeHblIE pa3BUTa IPOMBIIUIEHHOCTD
B HAay4YHO-TEXHHYECKOM OTHOIIEHWH, TEM IIUpe JOJKHA OBITh CHCTEMa
HaJIOTOBBIX JIBI'OT JIJIsL CPEJACTB, BKJIAIBIBAEMBIX B Pa3BUTHE.
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OnHa U3 OCHOBHBIX (PYHKIMH HAJIOrOBOM CHCTEMBI — CTHUMYJIMpPOBAHHE
HAyYHO-TEXHUYECKOTO pa3BUTHA. Peanusyercs nofoOHas QYHKUMS JBYMs
crioco0amu.

[lepBriii criocod — BBEAECHHME CHEIUAIIBHOTO HAJIOra, MEepedyHcIsieMoro B
roCy/apCTBEHHBIH (HOH/A Hay4YHO-TEXHUYECKOro pa3Butusi. B sTom cimyuae B
KayecTBe 0asbl pacyeTra HCIOIB3YIOT JO00AaBICHHYIO CTOMMOCTH, 3apabOTHYIO
wiaty Wik npuObuib. BTopeiM cmocobom peanusanmu (yHKIUH yIpaBICHUSI
Yyepe3 HaJoru SBIISIETCS BBEJCHHE CUCTEMBI JIBIOT. B HaJIOrOBBIX CUCTEMax
pa3IMuYHBIX CTpaH wumeercs okojio 100 BHUIOB JBrOT, OPUEHTUPOBAHHBIX
Ha CTUMYJHMpPOBAaHUE JEATEIBHOCTH B  c(depe  Hay4dHO-TEXHHUYECKOIrO
pa3BUTHSL.

WHuBecTupoBaHuEe KamuTajla B MEPONPUSTHS, CIOCOOCTBYIOLIUE HAYYHO-
TEXHUYECKOMY pa3BUTHIO, CONPOBOXKJIAETCS Oo0Jee AJIUTENIbHBIM CPOKOM
OKyIa€MOCTH B CPAaBHEHHMM C IPEJOCTABICHHEM KPAaTKOCPOUYHBIX 3aiiMOB. lIpu
COKpAIlleHUM JaHHBIX WMHBECTUIMI SKOHOMHUKA HCHBITBIBAET KPHU3HUC, PE3KO
COKpAIIAIOTCSl MOCTYIUIEHHs B OrOKeT cTpaHbl. [IpegocraBisisi HaloroBble
JBIOTHl B HACTOSILEE BPEMsI, FOCYAAPCTBO MPEANOIAraeT MOIyYUTh OOJbIINI
0X0[ B OyayIem.

BrokeHue YacTHOro KamuTala B HAyYHO-TEXHUYECKOE pa3BUTHE
MO3BOJIIET TOCYAApCTBY COKpaTHTh Oro/keTHoe (mHaHCHUpoBaHue. Hampumep,
€CJIM 4YEJIOBEK OIUIAYMBAET CBOE OOY4Y€HHE MpPU TOJATOTOBKE HA JOHKHOCTH
WH)KEHEepa, TO, CJEIOBaTENbHO, OOIIECTBY HE TMOTpeOyeTcss TpaTUTh
CpencTBa Ha JAaHHOrO paOOTHUKA, IO3TOMY OHO, CO3HaBas BBITOJY,
rOTOBO MPEIOCTaBUTh PAOOTHUKY BO3MEIIECHUE 3aTpaT Yepe3 HAJIOTOBBIE JIBIOTHI.

CrpykTypa HajJOroBO CHCTEMBI TOXKE OKA3bIBAECTCS PETYISATOPOM MEXKIY
notpedseHueM u coepexeHueM. B HanmoroBoil cucreMe OCHOBHBIMU HajloTaMU
CUMTAIOTCS HAJOTH Ha MPUObUIb U TOOABIEHHYIO CTOUMOCTh MOTPEOUTEIBCKUX
ToBapoB. IlepBblii Hamor CcHocoOCTBYET CHIEPKUBAHMIO HWHBECTHIMM B
paciIMpeHHOe BOCIPOM3BOJACTBO, BTOpOM — B motpediienune. Hanpumep, eciu
yOpaTh Hajor Ha MPUOBLTH M MOBBICHTH HAJOT HAa J00ABIEHHYI0 CTOUMOCTD, TO
npeanpusTe OyneT CTPEMHUTBCS K TOMY, YTOOBI HAPAaBUTH CBOU JIOXOJIbI HE Ha
noTpeOJieHe, a Ha pa3BUTHE.

Bropoii (HMKHMIT) YpOBEHb PETYJIMPOBAHUS — 3TO OTAEJIbHbIE HAJIOTOBbIE
JBIOTHI BHYTPU CEKTOPA HAYYHO-TEXHUYECKOTO PA3BUTHUS.

Bech kommiiekc HamoroBbIX JBIOT B chepe HAYYHO-TEXHUYECKOTO
Pa3BUTHS MOKHO Pa3JICIUTh HA YEThIPE KIACCU(PUKALMOHHBIE TPYIIIIbIL:

1) 5broTel cHeUUaNbHBIM MNPEANPUATUSAM, pabOTalOUMM B 00JaCTH
HAayYHO-TEXHUYECKOr0 pa3BUTUA (YUPEXKICHUSIM AKaJeMUU HAYK, JbIOTHI
rOCyJapCTBEHHBIM HAay4HbIM LEHTpPaM, BYy3aM, Hay4HO-HCCIEI0BATEIbCKUM
UHCTUTYyTaM). OTH OpraHu3alud OCBOOOXKJAIOTCS OT YIUIaThl Hajlora Ha
36MENIbHYI0  COOCTBEHHOCTb,  HMMYIIECTBO,  JTOOABIEHHYI0  CTOMMOCTD,
UMIIOPTUPYEMOE 000PYAOBAHUE;
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2) IproThl NPEANPUATUSAM 3a Pa30BbIe MEPONPUITHUS B 00JaCTU HAYUHO-
TEXHUYECKOT0 Iporpecca. BTopyro rpymiy HaJIOrOBBIX JbIOT OHNPEAEISIOT
UCKIIIOUCHHE W3 HaJoroobjiaraeMoi nmpuObLUTM CyMMbI, HanpaBieHHo Ha HUP,
pa3BUTHE, PEKOHCTPYKIIMIO; BKIItOUeHUE B cebecToumocTh pacxonoB Ha HUOKP;
CHIDKEHHE 00s3aTeNbHBIX pPE3epBOB 0OaHKy, HAIPaBIAIOIIEMY CpEACTBa B
JOJICOCPOYHbIE NHBECTULINN; BBEJICHUE «HAJIOTOBBIX KAHHUKYJ»; UCIOJIb30BAHUE
CHUCTEMbI YCKOPEHHON aMOpTH3alliH; BKIIFOUEHHE B CEOECTOMMOCTh Pacxo0B Ha
oOy4JeHMe mepcoHana;

3) NBroTel YaCTHBIM JHIAM, paboTaromMM B O0OJAaCTH HAYYHO-
TEXHUYECKOTO  pa3BuUTUA. B TpeTebell  rpynme  HaJIOrOBBIX  JIBIOT
IpeayCMaTpUBAIOTCS  JOIUIAThl PaOOTAIOIIMM B HAYYHBIX OpraHHU3alusX,
JIOTUIATHI 3@ YYEHBIE CTEIIEHU W 3BAaHUs, HAy4YHbIC CTUIICHIUU, PEIOCTABICHUE
TPaHTOB;

4) NbroThl YaCTHBIM JIMIIAM 32 Pa30BbIE MEPOIPUATHS B 00JIaCTH HAYYHO-
TEXHUYECKOTO Iporpecca. YerBepTass TIpymnna BKIOYAET OCBOOOXKIACHHUE OT
IOJIOXO/JIHOTO  Hajora CyMM, HampaBJIEHHBIX Ha OOydeHHEe, HayyHYIo
JUTEpaTypy; OCBOOOXKIEHHE OT IMOJOXOJHOTO HAajora CyMM, BKJIQJbIBAEMbIX B
JOJICOCPOYHOE HMHBECTUPOBAHMUE; OCBOOOXKIEHHE OT IOJOXOJAHOr0 Hajora
JUBUJICHJIOB 110 MHHOBALMOHHBIM MPOEKTaM, U300PETEHUSIM.

[logBoas WUTOT BBIMIECKA3aHHOMY, MOYKHO CHENaTh BBIBOJ, YTO HAJOTU
SBJISIIOTCS  Ba)XKHBIM HMHCTPYMEHTOM DPEryJHpOBaHHA B TIOCYJIapCTBEHHOMN
NOJINTUKE MO PAa3BUTHI0 HAYyYHO-TEXHUYECKOW OTpacid U OOeCleYUBaAIOT
(GYHKUMOHUPOBAaHUE W  NEPCHEKTUBHOE  pa3BUTUE BCEH  COLMAJIBHO-
PKOHOMUYECKOM CcHCTeMbl rocyaapcTBa. Takum 00pa3oMm, HIPaBHIBHO
chopMUpOBaHHAs HAJIOTOBAs MOJUTHUKA U JJOCTATOUYHO OTJIAKEHHBII HAJIOTOBBIN
MEXaHU3M, YUYUTHIBAIOIMI Pa3BUTHE NIEPCIIEKTUBHBIX HAIIPABICHUN SKOHOMUKH
CTpaHbl, — 3TO HEOOXOAMMOE YcJIoBHE 3PPEKTUBHOTO HAIOr000IOKEHUS.
Kpome TOro, Mexay HampaBlI€HMSIMH ONTUMHU3ALUUA HAJIOTOOOJIOKEHUS U
pe3ynbraTaMud  (PMHAHCOBO-XO3SIICTBEHHOM  JESTENBHOCTH  OpraHu3aluu
CYIIECTBYET TE€CHasl B3aUMOCBS3b. [laHHBINA (PakT HEOOXOOUMO YUUTHIBATH MPHU
NPUHATUNA 00OCHOBAHHBIX YIPABICHUYECKUX PEIICHUI.
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TAXES AS A WAY OF REGULATION OF SCIENTIFIC
AND TECHNICAL DEVELOPMENT

V.V. Kartseva, M.A. Kerbunova

Abstract. The article examines the impact of the tax system on the
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VIIK 727.1

IBOJIOIMUA TIPOCTPAHCTBA HIKOJI B KOHTEKCTE
IJIAHUPOBOYHBIX TPEGOBAHUI K HUM

M.®. KotukoBa, /I.A. Xanubirun, E.A. CMmupnoBa, /I.C. lllumaen

© Komuxkosa M. ®D., Xanwvizun /1. A.,
Cmupnoea E.A., lTuwaes /1.C., 2023

Annomayun. B cmamove uccnedosanvi cnocobvl pacuiupenus yuebHo2o
NPOCMPAHCMBA WKOJIbL, KOMOpble 00CMABAM MeHble 8Ce20 Hey0obcmea 8cem
yuacmHukam yuebnozo npoyecca. Ilpusedenvt MHeHUs. WKOTbHUKOG U yuumerell
0 MOM, KAKOU OHU GUOSIM COBPEeMeHHYI0 wKony. Paccmompenvt uzmenenus
NIAHUPOBOK WIKOA 3d MHO2Ue 200bl U NPedloNCeHbl BAPUAHMbBL CO30AHUSA
O0ONONHUMENbHO20 NPOCMPAHCINEA NOO HYHCObL YUEOHBIX 3A8€0eHUlL.

Knwuesvie cnosa: ob6weobpazosamenvivle WKOAbL, 00paA308aHue,
peopeanuzayus, O10K-NPUCMPONIKA, NIAHUPOBKA WUKOJILHO20 30AHUSL.

[IIkonpHOE O0Opa3oBaHUE CErOAHS HEOOXOAUMO KaXJAOMYy peOEeHKY,
KUBYILIEMY HE TOJIbKO B OOJBIIMX TOpoAax M TOpojax MOMEHBIIE, HO U B
CeNbCKOM MecTHOCTH. Ecim B CeMbCKHMX IIKOJIAX MOTYT oOydaThbcsl pedsta u3
HECKOJIbKUX OJIM3/IeKaluX T[IOCEJIEHUM B CBSI3M C HHU3KOM IJIOTHOCTHIO
HACEJICHHS U MaJIbIM KOJMYECTBOM JETEH, TO IJI1 TOPOJOB XapaKTE€PHBI LIKOJIbI,
MpPUHAJICKAIIUE K OINPEIACICHHBIM pailOHaM W OXBaThIBAIOIIME HACEJICHHE
MMEHHO UX TEPPUTOPHIA.

N3-3a pocTa yncna HaceJleHUs] MTPOUCXOJUT YILIOTHEHUE MUKPOPaOHOB.
[IIxonbl TPU 3TOM HMEIOT JOCTATOYHO CHJIBHYIO HArpy3Ky BBUIY OOJIBIIOTO
KOJIMYECTBA YYECHUKOB. BO3HHMKAeT JIOTMYHBIN BOINPOC: KaK HUCIPABUTh ATy
CUTYaIUIO?

[IpuMeHUTETHPHO K IIKOJIAaM HCITOJIB3YIOTCSI TAKHE€ METOIbI OOHOBIICHUS,
KaK PEKOHCTPYKIIUS, MOJICPHU3AIUS U KalUTAIbHBIN peMOHT. [IpuHniunuanbHoe
pazivuMe MX 3aKI4YaeTcs B TOM, 4YTO MOJEpPHU3AIUS MOJpa3zyMeBaeT
MEPEOCMBICIICHUE MTPOUCXOIAIINUX B 3[JaHUU MPOILIECCOB U COOTBETCTBHE HOBBIM
TEHJCHITUSAM B Pa3HBIX 00JIACTAX (TEXHOJIOTMYECKUX, (DYHKIMOHAIBHBIX). Ha
OCHOBE  (Pu3MUYeCKOro (HEMPUTOAHOCTH JKCIUTyaTalldd) ¢  MOPAJIbHOTO
(HECOOTBETCTBUSI COBPEMEHHBIM TpeOOBaHUSM, MOPAIBLHOTO YCTapEBAHMS)
COCTOSIHHSI 3JaHMS MOXKET OBITh TPUMEHEH TOT WJIM HWHOH CIOCO0 €ro
npeoOpazoBanus [1].

Bce ykazannbie MeToabl OyAyT aKTHMBHO NPUMEHATHCA Oyiaroaaps
nporpamme «MojepHHU3alya MIKOJIBHBIX cUcTeM oOpazoBaHus» [2]. Owna
BKJIIOYAET HE TOJIbKO KaNMUTAIbHBIA PEMOHT M OOHOBJIICHHE IIKOJIBHOM
UHOPACTPYKTYPHI, HO ¥ TIOJITOTOBKY U MOBBIIICHUE KBAM(PUKAIIUN yUUTENEH IO
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Bcell crpanHe. HMtorom craHer co3ganue KoMGOpTHOM, Oe30macHOM
COBPEMEHHOM 00pa30BaTeNIbHON Cpelibl, KOTOpash BIOXHOBISET, MOTHUBHPYET
JIETEN Y4YUTHCS, TBOPUTH WU pPa3BUBATh TallaHTHl. JlaHHas mporpamma HMeEeT
cpoku peammzauun  2022-2026 roael. Ilpy  3TOM  pEKOHCTPYKUUA
00111e00pa30BaTeIbHOTO  YUPEXKICHHS  BCE K€  SIBISIETCA  JOBOJIBHO
VHIMBUYaJbHBIM MPOLIECCOM, TaK KakK pa3HbI€ IIKOJIBI HWMEIOT pPa3HbIe
npoOiemMbl. TakoMy TOAXOAY HEb3sl TIPUCBOUTH CTATYC «YHHBEPCATBHBIN) H
MIPUMEHUTH €T0 K KaKOMY-JTH0O0 IPYyroMy 3JTaHHIO.

KoHeuHo, NMEeWCTBEHHBIM pEIICHUEM 110 YCTPAHEHUIO TPOOJIEM CTaphIX
IIKOJI SIBIIIETCSL TOJIHBIA CHOC W CTPOUTENBCTBO HOBOW IIKOJBI CO BCEM
HEOOXOMMBIM TTEPEUHEM MTOMEIICHUH, COOTI0IEHHEM BCEX HOPM U TPEOOBaHMIA
U YJOBJICTBOPEHUEM COBPEMEHHBIX MOTPEOHOCTEH MIKOILHUKOB. OTHAKO TaKast
Mepa Ype3MepHa M NPUMEHUMMA TOJBKO K JIEHCTBUTEIBHO HE IOJJIEKAIINM
OOJIbIIe DKCIUTyaTallMM aBapUWHBIM 3JIaHUSM IIIKOJI, TOCKOJBKY CHOC H
CTPOUTEIHCTBO HOBOM IIKOJBI TOHECYT 3a CO0OM mMpocTOoM OOydeHus Ha
HEOIIPENICIICHHOE BPEMsl, YTO OTPHUUATEJIBHO IMOBJIMSAET HA BCEX YYAaCTHUKOB
y4eOHOro Impolecca.

Crenyromuym pelieHueM MOKHO HAa3BaTh YBEIIMYEHUE KOJIMYECTBA HOBBIX
IIKOJI B rOpoje. be3yCaoBHO, KaXbIi TOJl PEECTP LIKOJ MOMOJHSAECTCS HOBBIMU
€IUHHUIIAMH, HO, KaK MPABUJIO, IIKOJbI CTPOATCS MPU HOBBIX K€ MUKPOPANOHAX.
Onu paccuuTaHbl B OOJIBIICH CTETICHM WMEHHO HA >KUTENICH OJM3IIekKaInx
palilOoHOB M MHKpopaiioHa B wneinoM. OJHAKO TakkKe HMMEKTCI W JaBHO
YCTOSBIIMECS PAUOHBI, 3aCTPOMKA KOTOPBIX CO BPEMEHEM YIUIOTHUJIACh. Takue
YaCTHU TOpoJa MPOCTO HE IMO3BOJAT CO34aTh TEPPUTOPUIO HOBOW IIKOJIBI BBUY
CJIMILKOM T'YCTOM 3aCTPOMKH, HO AK€ B 3THUX PAWOHAX MOXKET MPOIOJKATHCS
CTPOUTEIBCTBO KWJIBIX JIOMOB, YTO HEM30E€KHO MPUBENIET K MOTPEOHOCTH B
MOSIBJICHUU HOBBIX MECT JIJIsl yueOBbl.

Ecnu Henb3s yBENIWYUTh KOJUYECTBO IIKOJ, MOXHO NPUOETHYTH K
pacIIMpEeHUI0 yXe cymecTByronmx. K TakuM MeTonam CcleayeT OTHECTH
HAJICTPOWKY 3TaXE€W U MPUCOCAUHECHUE HOBBIX IUIOLIAACH HEMOCPEICTBEHHO K
mKose. IlepBelii MeTOa OTrpaHWYEH B CBSI3W C TPEOOBAHMEM K KOJIUYECTBY
TaXE€ B 3MaHUMA IIKOJBI — A0 4, TpPUYEM MOCHEAHUA OTAXK MOXKET
WCITOJIB30BATLCS TOJNBKO IS 3aHATHH oOydarormuxcst 7—11 KiaccoB, a Takxke
O]l AJIMUHHUCTPATUBHbIE NOMENEeHUsI. KpoMe TOro, JaHHbIA METOJl OTPaHUYEH
KOHCTPYKTHBHO H3-3a JOMOJHUTEIBHBIX HArpy30K Ha CYILICCTBYIOIIMN KapKac
3/1aHMSI, YTO MOXKET MPUBECTH B TOM 4YHCIie K oOpymeHuto [3]. Bropoi meton
MMEET CBOU IUIKOCHI, IMOCKOJIBKY MIPEAIIONAaracTcsi HepaspblBHAs CBSA3b CO
IIKOJIOM, HO €ro TIJaBHBIA MHUHYC B TOM, UYTO CTOAIIASs CIMIIKOM OJIU3KO
MPUCTPONKA MOXET MPHUBECTH K HEIOMYCTUMBIM IpocaakaM (yHIaMeHTa, a
TaK)Ke K €ro MOBPEKJACHHUIM U3-3a BO3MOXKHBIX BUOpaIuii, BOBHUKAIOUIUX €IIIE B
IIPOLIECCE CTPOUTEIBCTBA.
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Crnenyrouuii MeTos — OJIOK-IIPUCTPOMKA K IIKOJIE, UMEIOIasi CBS3YIOLIee
3BEHO B BHJIC HA36MHOI'0 WJIM HA/I3€MHOTO niepexoaa. Takoil MeTol MPUMEHNUM K
OOJBIIMHCTBY IIKOJ, TaK KaK B OCHOBHOM HX TEPPUTOPUH YIOBIECTBOPSIOT
KOJIMYECTBY IUIOIIAJA HA OJHOIO YYallerocs, a HEKOTOPBIE NaXe IPEBBIIIAIOT
CTaHJIapTHBIN TOKA3aTENb.

Crmenyer OTMETUTP W THUIIOBBIE  IIKOJBHBIE  NPUCTPOMKH. B
1980-x  romax Ha4YaJM  AKTUBHO  IIPOEKTUPOBATHCS  KaK  THUIIOBBIE
0011e00pa3oBaTebHBIE TIIKOJIBI C PA3HOW BMECTUMOCTHIO, TaK M TIEPBBIC OJIOK-
IIPUCTPOUKH, TO3BOJSIOIIME B JOBOJBHO KOPOTKHE CPOKHM CYLIECTBEHHO
YBEIMYHUTh IUIOAAb PEKOHCTPYMPYEMOW IIKOJbl. Bce OHM BKIIOYEHBI B
[IEPEUYCHb THUIIOBBIX IIPOEKTOB JUIsI OOBEKTOB MPOCBELIEHUS, W3JAaHHBIM
MunuctepctBoM  npocBemiennss CCCP.  Takue  HOpUCTPOMKH — UMETH
BapUATUBHBIN XapaKkTep, MO3BOJISIN YBEJIMYUBATH TPOCTPAHCTBO JIJIsi OOyUEHUS
Ha PAa3JIM4YHOE KOJUYECTBO MECT M B COOTBETCTBUM C pa3HbIMHU LEISAMU
JESTEIbBHOCTH UIIKOJIBHUKOB. JTO ydeOHble OJIOKHM, YHHUBEpCAJbHbIE, OJOKH-
MacTepcKue, OJIOK aKTOBOTO 3ajia, CIIOPTUBHOIO 3ajia, OJIOK-CTOJIOBbIE U T.1. B
CpeaHEM ILIOIIAIb TAKUX OJIOKOB cocTaBisia 80 m? [4].

B Hacrosiiiee BpeMsi TOKE€ UMEETCS MHOKECTBO HOBBIX MPOEKTOB OJIOK-
npucTpoek i Iwkoj. Tak, Hampumep, B 2004 romy ObUIM BBIMYIIEHBI
PexoMengamnuu mo mpoOEKTUPOBAHUIO HOBOTO IMOKOJICHUS OJIOKOB-TIPUCTPOEK K
CYIIECTBYIOIIUM 3JaHMSIM 00Ieo0pa3oBaTeabHbIX ImKOM [2]. B maHHBIX
PEKOMEHIallMAX IPUBEIECHBI MpPUMEpPHl NpHUCTpoek Ha & kinaccoB (200 yu.),
12 xmaccoB (300 yd4.) C pa3IMUHBIMM TOATAXHBIMU BapUaLUSIMU U
npejiaraéMblM HaOOPOM MTOMEILIEHUH.

UTto e HYKHO pa3METUTh B Takoil mpuctpoiike? PaccMoTpuM 3TOT
BOIIPOC C CaMOI'0 Havaja.

OOyueHne y4eHUKOB HEOTPBIBHO CBSI3aHO CO CPEJNIOi, I/le OHO MPOXOJIUT.
Oxpyxaroliee MpoCTPaHCTBO JOJUKHO HE JaBUTh Ha JETed, a Mo0yxaaTh K
MOJIYYEHHIO HOBBIX 3HAHUM U Pa3BUTHIO TBOPUYECKUX HAUMHAHUN. [[€TH TOIKHBI
XOTETh BEPHYTHCSA B IIKOMY. 10O K€ caMO€ KacaeTcs M IIKOJIBHBIX IPUCTPOEK.
PaccMoTpuM mOTpeOHOCTH MIKOJFHUKOB MPUMEHUTEIHHO K OOBIYHBIM IIKOJIAM
Y UCIOJIb3YEM IOJTYYEHHBIE Pe3yIbTaThl JJIs IUITAHUPOBAHUS IPUCTPOUKH.

[lIxoma maer HayaapHOE NPEACTABICHUE O MUPE W SBISAETCS IEPBOU
CTYNEHBbIO K B3pOCION >XM3HU. JleTM MpoOBOASAT MHOIO BPEMEHH B IIKOJE,
NPUXOAS TyJla HE TOJbKO Ha OCHOBHBIE YPOKHU, HO U HA BHEKJIACCHBIC 3aHATHUS: B
TPYIIbI MPOJJIEHHOTO JIHSA, B KPYXKH IO MHTEpPECaM, B CIIOPTUBHbBIE CEKLIMHU U
T.1. llIkona cTaHOBUTCS 11 peOSIT BTOPHIM JJOMOM Ha IPOAOIKUTEIBHOE BpEMs
oOyuenns. OdeHb BaXXHO HE TOJIBKO CO3/aTh ONArONMPHATHYIO Cpexy
IOCPEACTBOM NMPOPAOOTKH YYEOHOro Ipoliecca B JIyUIIyl0 CTOPOHY, UYTO TOXKE
UTPaeT BaXKHYIO POJib, HO U MPHUJATh OKPYKAIOIIEH MIKOJbHUKOB 0OCTaHOBKE
HEOOXOJUMYIO MPUTATATEIbHOCTh, YTOOBI Y HUX OBbLT HEOOXOAUMBIA IPOCTOP
JUIsl TBOPYECTBA U AOCYTA.
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B cBoeii crartbe A.B. KycaeBa akuleHTHpyeT BHUMaHHE HAa TOM, 4YTO
apXUTEKTypa IIKOJbl  SIBISETCS  CPEACTBOM  CO3JAaHHUS  HEOOXOIUMOIl
cpenbl [S5]. ABTOp pucyeT 00pa3 COBPEMEHHOM IIKOJIbI, OMEpPUPYs CIOBAMHU
caMUX IIKOJIBHUKOB. Ha OCHOBE MX yTBEpKIECHHI OHA JAENAaeT BBIBOJ, YTO
IJIaBHOE B IIKOJIE — KPAacoTa U KOM(POPT MPOCTPAHCTBA, €0 TEXHOJIOTUYHOCTh U
OCHAIIIEHHOCTh, MOOWJIBHOCTb M H3MEHSEMOCTh IOJ[ OIpPEAEIICHHbIE HYKIbI.
JleTsim HEe xBaTaeT OONBIINX CBOOOJHBIX MPOCTPAHCTB KaK ISl TP, TaK M JJs
TBOPYECTBA.

B cratpe [6] mpencTaBiaeHbl pe3yabTaThl OMPOCA BCEX CTOPOH OO0yUYEHUS:
IIKOJIBHUKOB, UX poAuTeiel u yunreseid. OHU TOKe TOBOPHIIA O IOTPEOHOCTH B
KPaCHUBBIX APXUTEKTYPHBIX PELICHUAX, U3MEHEHUSAX WU TMPOCTOPE, a TAKXKE O
NOTPEOHOCTH B 30HAX XpaHEHHUs (10 MPUMEPY aMEPUKAHCKUX IIKOJ, T €CTh
cHeluaibHble IMKapuYUKU), B OOYCTPONCTBE MPHUILKOJIBHOW TEPPUTOPUU TS
KOM(OPTHBIX UTP Ha CBEXKEM BO3/1yX€ U B MATKOM MEOENU B TEX K€ PeKpealusix
WIH CTOJIOBBIX. YUUTENS XOTAT O0JblIe TPOCTPAHCTBA ISl €05, T.€. UM HY>KHbI
CIeLUaJIbHbIE 30HBl OTABIXA, 30HBI IpUEMAa NUIIM, CAHUTAPHBIC Y3JIBI H
pa3ieBaIKH.

Bce npuBeneHHble MOTPEOHOCTH TaK WJIM MHAYE CBSI3aHbI C TUIAHUPOBKOM
caMoro mpoctpaHcTBa. ONTHMaJIbHOE COBMELICHHE TPYyNI  IIKOJBHBIX
NOMEIIEHH W  IPAaBWIBHOE  yCTPOWCTBO  KAXIAOTO  JTaka  MIPAIOT
HEMAJIOBAXXHYIO POJIb MPU pa3padOTKe IIaHa CO3JaHusl KaK IIKOJbHOTO 3/1aHMs,
TaK U 3JJaHUsI IPUCTPOUKHU.

Yao6Has MIaHUPOBKA IIKOJIHHOTO 37aHUS HE cPOpMHUpOBAIACh 332 OJUH
roj, a Opouula JOJAIMH IyTh C Hayajlla CTPOMTENBbCTBA IMIKOJ. be3ycioBHO,
IUIAHUPOBKU JIa)K€ CaMbIX IMEPBBIX IIKOJA ObUIM HpOopaOOTaHbl OINBITHBIMU
IPOEKTUPOBIIMKAMU M UMEIOT yJIOOHYIO JJIsl TOTO BPEMEHU CTPYKTYpPY, OJTHAKO
BCE CTapple 37aHUS B TOM WJIM MHOW CTEIEHM YK€ HE OTBEYAOT CTaHAApTaM U
TpeOOBaHUAM, KOTOPbIE IPUHSATHI B HAIlIE BpEMSI.

OBOJIIOLNIO TUIAHUPOBOK IIKOJIBHBIX 3IaHUN ITPOCIIEINI aBTOP CTaThu [7].
OH pa3zenui HIKOJbI 10 BpEMEHU: 1) «IIKoya-3aBo/1», KOTOpasi Obljla HalleJIeHa
Ha TIOATOTOBKY K TpPYIdy: «pPaBHOMEPHOE, €CIM HE CKa3aThb 'CKy4yHOE",
pacmpenenenne 1o (Qacaay OJMHAKOBBIX OKOH, €IWUHBIA BXOJ-TIOPTA,
OJIMHAKOBBIA pa3Mep KIACCHBIX KOMHAT, MNpPSIMbIE IIyCTblE KOPHUAOPHI,
HEM3MEHHOCTh IJIaHa BCEX JTa)Ke, MOHOTOHHBIE LIBETOBBIE peleHus» [7];
2) «IIKOJIa-TOPOII»: «IpO3pavyHa, 30HHPOBAHA, OKpallE€Ha, B OTJIMYHE OT
JIOCTaTOYHO MOHOTOHHBIX PEUIEHHH cTapod KOOI [7]; 3) «uIKoma-mapk»,
KOTOpasi MMEEeT KOHLEIMUHUI0  paclopsDKEHHs  COOCTBEHHOM — JKHU3HBIO.
[IpOCTpaHCTBO MOCIEOHUX IIKOJ NPOCKTUPYETCS CAMUMHU IIKOJIBHUKAMU H
HOJICTPAUBAETCA MO UX MOTPEOHOCTU U HYK/IbI B OIIPE/ICTICHHBI MOMEHT [7].

JICHCTBUTENBHO, KIKOYEBBIM MOMEHTOM B Pa3BUTUM ILIKOJIbHUKA
BBICTYIIA€T TBOPUECTBO. UTOOBI MOKHO OBUIO pa3BUBATh TBOPUECKUE HAUMHAHUS
pebeHka, HeoOXOauMO co34aTh IMpPaBWIBHOE IPOCTPAHCTBO CO  BCEM
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HEOOXOJUMBIM Ui IPOBEJIEHUS KaK OCHOBHBIX IIKOJBbHBIX YPOKOB, TaKk M
JIOCYT'OBBIX KPY’KKOB I10 HHTEpECaM.

Ecin pa3nenuts uHTEpecHble cQepbl JEATENbHOCTH i peOeHKa,
KOTOpBIE TPEOYIOT ONPEIEICHHOIO 000PYIOBAHHOIO MPOCTPAHCTBA, TO MOKHO
coOpaTh HECKOJIBKO IPYII NOMEIIEHHI:

3aJIbl XOpeorpaduu;

CIIOPTHBHBIE 3AJIbI;

JUISL 3aHATHN XYJO’KECTBEHHBIM TBOPYECTBOM (MAacCTEpPCKUE >KUBOIIHCH,
CKYJBOTYpPHI, KJIACChl I MNPENOAaBaHUs HCTOPUU HCKYCCTB, Tallepeu ISl
BBICTABOK);

3aHATUNA €CTECTBEHHBIMH HayKaMu (Jlabopatopuu 1o OOTaHMHKE,
PacTEHUEBOJICTBY, OMOJIOTHH);

3aHATUN  HMH(POPMAIMOHHO-TEXHOJOTHYECKOro Tpoduis (KaOWHETHI
UH(POPMATUKH, aCTPOHOMUH, PUUKO-TEXHUUYECKUE, XUMUKO-TEXHUUECKHUE);

TEXHUUYECKOT0 TBOpYECTBA (KJIACCHl MOAEIMPOBAHNUS, AepeBO0OpPabOTKH,
PaMOKOHCTPYUPOBaHUS, pOOOTOTEXHUKH, KHHO()OTO-CTYIUN).

Ha ocHOBe BBIIECIIPUBEACHHOTO MOXHO BBIIEIUTh BCIIOMOIaTEIbHBIC
NOMEINICHHs, HeoOXoauMble sl (DYHKIMOHMPOBAHUS OCHOBHOM TIpPYIIIbI, —
CaHUTapHbIC y3Jbl, MOACOOHBIE TMOMEIIEHUS, pPAa3IEBAIKH, YUYHUTEIbCKUE,
rap7epod M CTOJOBYIO CO BCEMU HEOOXOAMMBIMU sl €€ (PyHKIMOHUPOBAHUS
MOMEIICHUSMU.

Tem He MeHee MOXET BO3HHMKHYTH BOIIPOC: YTO J€JaTh, €CIU JJI1 TOTO
WJIM WHOTO IIKOJIBHOTO 3/1aHHSI MOTYT TpeOOBaThCs B JOMOJHEHUE COBEPILIEHHO
pasHble TpyNnbl MOMEUICHUH, 3aBUCALIME OT TOTO, YKJIOH B Kakyk 00JacTh —
HAy4YHYI0, CIIOPTUBHYIO WJIM XYA0XKECTBEHHYIO — OoOjee NMpEeAnOdYTHTENCH s
OTJZIEJIBHO B3ATOI0 MUKpOpaiioHa?

XOpOIINM pelIeHuEeM yKa3aHHOM MpoOIeMbl SBISETCS TPUMEHEHNE OJIOK-
IIPUCTPOMKH, BHYTPEHHEE IPOCTPAHCTBO KOTOPOM CIUIAHUPOBAHO IIOA
TpeOOBaHUS KOHKPETHON IIKOJBI. Takoil 1enu gerye BCero 10CTHYb, UCIOJb3Ys
s cOopa 3daHUA  PpA  BO3MOXKHBIX BapMaHTOB dTaxell ¢  pasHBIM
(yHKUIHMOHATIBHBIM HAIOJIHEHUEM, Oy/Ib TO 3Ta)X CO CIOPTHUBHBIM 3aJIOM M BCEM
BCIIOMOTATENIbHBIM MEPEYHEM TOMEIICHUN (pa3fenbHbIMH  pa3/ieBaJIKaMH,
CaHUTAPHBIMH y3JIaMH, TPEHEPCKUMH U MOACOOHBIMU MTOMEIIEHUSIMHU) HITN ITAK,
OTAAHHBIM MOJ HECKOJIBKO XYJIOXKECTBEHHBIX MAacTepCcKux. lIpu 3TOM Kaxiplii
BO3MO>KHBIM BAPUAHT HTa)Xa OTPAaHUYEH U IPUBSI3aH K €JUHON KOHCTPYKTUBHOM
CETKE OCEU KOJIOHH M K PACIIOIOKEHHUIO Spa KECTKOCTH — JIECTHUYHOMN KIIETKE.
Kaxnoe o00meoOpazoBaTenbHOE YUpPEXKICHUE, ONPENEINB HEOOXOIUMYIO
3TAXHOCTh W TpeOyeMblil COCTaB JOIMOJHHUTEIbHBIX IOMEIICHUH, CMOXKET
co3marh Ans cels MPUCTPOMKY, OTBEYAIOLIYIO IOTPEOHOCTAM M HYXKIaM
COBpeMEHHOM MIKoJbl. [IpoekT Takoil OJOK-IPUCTPONKU MO3BOJIUT YIyULIUThH
KayecTBO TMPOCTPAaHCTBA JJii OOY4YeHHs IIKOJbHUKOB U  paCIIUPUTh
BO3MOXXHOCTH YYEHUKOB IIPU IPOBEJACHUM JIONOJHUTEIBHBIX 3aHATHU H
KPY’KKOB, a Takke J00aBUTh HOBBIE OOOpYJIOBaHHbIE IIOMELIEHUS JJIs
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KoM(opTHOro OOy4YeHHMs], CO3/1aTh BHEIIHIOIO HUHTETPAIMI0 HOBOTO 3/IaHUS B
CJI0KMBIIYIOCS 3aCTPOMKY.
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EVOLUTION OF SPACE OF SCHOOLS
IN THE CONTEXT OF PLANNING REQUIREMENTS FOR THEM

ML.F. Kotikova, D.A. Khanygin, E.A. Smirnova, D.S. Shishaev

Abstract. This article discusses ways to expand the educational space of
the school, which will cause the least inconvenience to all participants in the
educational process, the thoughts of schoolchildren and teachers about how
they see a modern school are given. Changes in school layouts over the years
were traced, and options were proposed for creating additional space for the
needs of educational institutions.

Keywords: comprehensive schools, education, reorganization, block
reference, layout of the school building.
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