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Ha OCWWB@N‘IOAeﬂMpOBaHHOVI CMNCTS®E€eMbDbl npeagcTaB/eHbl pe
npoctTpaHCTBa C noMO Wb KO CUMWNNTOBDbLIX HUTeEemn. PaCKprTbI M

POTOHOB S3NEKTPOMATHUTHBLIX WU3INYYEeHUN B [OAUCKPETHOM
HEBRACMMOCTMW CKOPOCTU ABUXEHUS GHOTOHOB Pas3/TMYHBX 2
npeanoNoXeHUSs BO3IMOXHOCTMW co3jgaHWa ycnoBuil agnsa A8

‘AO; . m "o “Y
ONCKPETHOCT b, npocTpaHCTBO, mopmmmucmmmwmmmmﬂ@
cnmnosasd HWT b ; ABUWXEeHNe,; Me X aHMW3 Mbl.

¢ Nzl W3 AR R2 Ne A OK
Candidate of Agricultura

ON THE QUESTION OF THE DISCRETENESS OF SPACE

Annotation
Based on the simulated system, the results of studies of the discreteriespace using power threads
are presented. The mechanism of motion of gravitational waves and photons of electromagnetic radiation in
discrete space is disclosed. Evidence is given for the independence of the speed of movement of photons of
various enegies, from the shape of space. Suggestions are made for the possibility of creating conditions for
movements exceeding the speed of light
Keywords:
discreteness; space; the form; speed; photon; gravitational waves; radiation; power thread; traffic; methan

G : e
Ewé B JagpeBHMUE BpemMeHa nwau, NMblTaAaNNWCb TMNOHATH
npocTpaHCTBO. B xopgae pas3BUTUSA S3TUX MNOHATUW BbIAB

BO3MOXHOCTb CYyUWECTBOBAHMWA NYycCTOTr @NAMpoI@OEAP@HEA ,B O0A

MHOIFro CcnopoB Y4YeHbX Bbl3blBalalW BOMNPOCH O KOHEYHOCT
NPOCTPAHCTBO KOHEYHbBM, a BOT paboTb KOoOnmepHUK nNpuBs
OEeCKOHEeYHOCTMHN TnpocTpaHesBaecwBrRICORMMBCBKNAAABUN AP N p
MTanbAHCKMUE y4yeHbe [OxXxopagaHo BbpyHo wn Tanuwneo [anwnn
npocTpaHCTBa, a BTOpoW paspaboTan nNpPpUHLUN OTHOCI
npocTpaHcTBa @(mamyy 3 cPkeHie NeaeKepT. OH paspaboTan
ABNAeTCHdA OCHOBOW aHanNnuUTM4YeCcKON T eomMeTpumn. Ero «kc
COBPEeMEeHHbIX mccnepoBaHUM B acTpoHOMMUMU, Mmcnonba3y
npeagcTaB/eHUWSAIPOORPAWEDT BOE npusenwu K pas3paboTkKe n
npocTpaHcTBAa U BPEeEMEHMU. dM3mMyeckuMih Mup OH paspgen
nNpoOCTPaAaHCTBO U Bpewmsa. ABe nocnepgHunme KaTeropum OFH
AGCONT HIOa HNcptroBcO NO HbLKWTOHY HeNOABUXHO U 6GBEeCKOHeEe
ABnNsAseTcHa ero yacTtbl. MaTepus cooTBeTCTBYylWMM 06pa
KoOHULenu”MAa [JOMMUHMPOBAaNaAa B HayyYHOM Mupe [0 KOoOHUua 19

B Havyane 20 BexTaa BHIEYHWHEO €0 NMN&E&EmWEePMN U NpoCTpPpaHC
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HeHune. B pusmueckyw KapTWmWHYy Mumpa O6bl1O0 BBEe[eHC
BETCTBMUN C OSTO#HI KO HYyGCL AN BIT®AMEEHHbIX YacTwuy,
M. [DeETin cOTABHMWOSM Y acTuUUbl K APYTON NEXOPDIOTOBA C BRAH
none cUYMTanocb KakK CcoOCTOdAHMe adupa. Ddpup xe
NHAWWee MUPOBOE TMNpPoOCTpaHCTBO. 3aTemM UB BAHEBY K
6pa3zoBaHnma. CornacHO 33TuMUM npeobpasoBaHWAM, n0p
CX0OAAT WU3IMEHEHWA nNPOCTPAaHCTBEHHBLIX WU BPEeMEHHHb
bl Tena B HanpaBfNeHWUUNW UX ABUXBNNSHUNBENSaQGEAXERP:!
adcob Ha 3T npeob6bpas3oBaHmnsa, QN HWT enH [ 5. cC
CUTEeNbHOCTWNU, OCHOBAHHYI Ha NpejgesibHOCTMWU CKOPO
emM OTCYérTa. CornacHo 3T G ABEGPOAILS NPE&C TPBHT
CUTEeNbHBIMU BenNUYMHaAaMU. DTUMU NONOXEeHUAMU CBOE
y B Ccnopax YUYUeHbIX 0O (PM3IMUYEeCcCKON cywHocTu 3dupa
we , cyMmTanocb CaB/OUCH,BammH enMpmTplak o iic g@TO. A BcCce
MaTpuBalNncb He KakK npouyeccb, npoxopgsawme B 3 dun
CmenyeT OTMEeTMUTGb, YUTO He BCe Yy4yeHbe pas3pgensan
bXywm@uowm®@onxXaeT nopgaepxXxumuBaTtb, KOHUeNnuUMI CBETOHO
HacTodAwee BPeMsA TrocnojgcTBYyeT TO4YKa 3peHUAa,
ymMom" , Hapge/neHHBbBM bnsmyeckKkmnmn cBohcTBAaAMMU. C
TpPpaHCTBO VMHWapepwmwmEmepflake BeJjia nNpocTpaHCTBAa Hel
NPUHATO CcYumTarThb, YUTO Yy Hero camMasa BblCcOKasa nn
pByapoM 3KONOTrIMYeCcKWNU YUNCTOWU IHeprummun.

nocnepgHvne fecATUReTEW3 UMYPEICEKSMK § Y Y BT AT Kpy HAaMeH
3MyeckKonw peadbeeppeaTaHBHOHembpasylTCcsammuymaurerdga toTC
KBa/bHO MNHWAMOUAHEAWM MU C A U UCYe3awWMMmMm YvyacTumyamm.

w E O X
Dooo<™

pTyanbHbEe 4YacTWulbl I T OTBESOTPCUAS PABME3/MbYHELCMKMO.T O B aK y Yy M
MTaeTCcCs, WP aHHBHESLEKXMKAATbL B KBaHTOBY Teopuiw. H
Apyrue, nonarawT peanbHOe cylecTBOBaHMNE GU3IUNUYE

Nb349 HanbomwoMyT b4 TO 3TO nNpsaAMOe cnepgcTBue ero Hen
K y1yaND a 4, 0 K COa@MeHKbMVO W@ X@ aeT @Gu3InMyeckune nNo/BACEOMEBT OM
MCTaBBMMMBEMIW.VEBHbBIM NpeajkTc®BHME MaATOT MBYy YEeHIBA O BblA
nmpogagy. QTovwmoRBOYIBM JE&EDb PU3INYEeCKUE ABNEeHNSH. Bo
3MyeckKkoro BakKkyywma, KoTOpble HaykKke ewWwé Hewm3BecCT:
40X 0 BAaA58] v C ¢ N eHM@EE 1 apUEWIM K TVD3B/DY Ye H N BDHVIKD 1& /1 € c)Xaoban a

T YYeHbM WaHC O6GHaApPyXWTb TnNepBble NPU3IHAKWN «KHUT
eHNt « CmpoyxKTTprEPERE M-BMATHOO B B ID 3 MO X H O npoycbreexa HaA ny T U K
HUMAHWIO NPUPOAbLI». OH CYWRMENTOBAAT X afPma uad® @A b H
OCTpaHETaEBOME M Y UYeHbEH P Ea a1 alEOm TEaaokT a . AHT TUWUACKMUR
nn W ero KonNneru paccmMmarTpMuB aKoF a H3Tao Bao4K MM HIGPOOPCM apLa
HYWnKkKoOo[B2.kc28l2WisH e Ty Ta AfgepHOW duBaaKerMnlmo NHa KO 1 c Y Kn-
OCTpPpaHCTBO COCTOMUT U3 [OUCKPETHDBX YyacTwuuy.
HecmoTpas Ha CTONb ONUNTenbHBbLBNR nepuoap nposepjeH
Topamwu, bnsmueckas CYWHOCTb TMNPOCTPaHCBTOBIap O€ME YT
BPEeEMEHHbBIX Y4YeHbX HeT eAWHOTNro MHeHMUA. OfHWU U3 HV
Kyym. A agpyrme paccmaTpuBalwT ero B BuUAe CBeTOH
Ny4YynTb B 3TOM NJiaHe ONpPefepi@caMIOC ATGNOC ML NOM 6 B &
cTemMb 6as3wunmpylwencsas Ha chnegyrwwnx nNpuHULKUNDAX.
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MeToagukKka MoOoAenuMmpoBAaHMUSA
PeanmiRn dKpyxatwuwer o MWPpa ABNAKTCA pesynbTaTtom
npocTtpaHcTtBa (P).
R=W+Pr gWwvatepmpPpoCcTpPaHCTBO
B CMOJeNnu ETUEa HIEH MatTepwunsa n npocTpaHCTBO 6 bl N

(rmMnoTeTmnMUYeCcCKNUX) YacTunuu W qEMOGBHOKWETHELN bCHIOE A3YaPHAive HOHO
rpaBupi-ompuyaTelbHO 3 apsgaXeHHa-An pwaciTuausan T B O T @Pa H( C«Tr |
CryeoHneprummnu mMaTtTepumum, a NPOCTOH 3TO (Xo0NoA[aHbLINA) cryecrt
B HayafnbHOW cTapuum ob6GpaszoBaHWsa BceneHHoWw. YacTwuubl

MpocTpaHCTBO B CMOgE€NNMPOBAHHONW CMEOEMEHOP. 4CT @E
B «CWUNOBbLIE HUTMU>», KoTopble o6Gpa3ywT cBOoOeobGpa3HYI
HanpaB/leHMAX 3a CcCYeT CcuUN OTTaNMBRPMBRHAAB OOMOHZR M GIK
npepcrtaBigseT C0O60OM COBOKYNPOPEHENPABHMODBDOPA3IPH3 ME.!
HUNTAMNU NpocTpaHcTBa. Cnocob6amMum 3TUX pas3MeweHUnm onp

Bce wMaTepumanbHbe Tena (OT d4YacTunuy [0 TanakKkTwuK)
nedopmMupyrwtT wnx. Mp OrTPOOHH  CPpYaCMIBMEPTA,€e Ta CH MO B ble HUT U Nf
byHpaMeHTanbHOEe CXO0AQCTBO M pas3namyunme. TIpoTOH mMaccwu
Be/IMYynmnHe, HO pas3Hble NO 3HakKy 3apsdagebl.

QHeprunsa saBnsaseTcsa GoOpMONA CBA3I KM Me eyl AarTCeIp vHean 3M
MaTepuu M DS3Heprumnmiw nNpocTpaHCTBAa. dnsnmuyueckune, XU M|
ABNEeHMNSA, B3ammMogencTBMA npoumcxopatT nNpum HenocpeAagc

B3aMMHO nNnepexoasT APYT B [ pyoreaa HM sic /pyax8anti 4 o GIKK O BBOMif] Q

cnocob6boB MX nNnepexopa OAHOINO BMAAa B AaApyrom
I_('x"'Et”’t. *mm"<°o“”‘e*m

1. HenpepbBHO MNUW [OUCKPETHO NpocCTpaHCTBO?

B coBpemMeHHONW @Mu3InkKe [AOMUHUMPYWT ABeCTRMUIAIPITIH A S
Moaenb KBaHToOBONW. plileprasa|[ Aav68Bde NONHO MU TOYHO
ABNEeHUNSA, npomcxopgsawme B MNpocTpaHCTBE, a BTOpasa T
aAaTOMOB WU 3/1leMeHTapHbLX YyacTuuy.

CornacHo o6weidi TeopuMU OTHOCUTENBHOCTU MTEKAHDBLP A

BceneHHOIW CTpykTypa TKaHW onucbBaeTcs ¢ Mo MO LE
paccTossHMEe MexXAy ToudyKaMWU nNpocTpaHCTBA BO BCcex Han
HenpepbBHOE WU T NnapgkKkoe. KBaHTOBASa MEXOaHAAKXE,  HJarmnop
bns3smyeckomM MUpPpEe KBaHTyeTcsa: MaTepus, 3Heprus, umn
eé 3peHuss BNO/STHE MOXHO NpeanoONOXWTbL, UTO NpPpoOCTpPaH
BONMPOCH B pamMKax CMOARUMM@PDBABHHBOWS CMETEMBIM BG NPOCT |

AaTb Ha HUX Normyeckunm ob6boCHOBaAHHbLE OTBETH®HI.

Bas3oBbiM MNPUHLMUNOM CUCTeEMBH ABnseTcA nocTtynart
npepcrtraBnaetT cob6OW oTpuuaTeNnbHO 3 apsaxeHHyao (Mwpco. Bly.
b) . CunoBble HMUTKU COCTOSAT M3 HefeNUMbX oTpuuaTernbt
CrycTOK 3Heprmum npocTpaHCTBW@WMUWG) prannenmédarnpPuruoct

MOXHO nNpeagnooXUTHb, YT O MuUupoBDBaAaKEBIKXbL MN3IC TUTI®BI
npocTpaHCTBaA. Kotmpeesgkipennoa@mekKbBp CNYTHWUKMW NNnaHerT
BpawawTcs4 n HaTarumseatwT Ha cebsda OKpyXatlulwee n x
rpaBmMTalLUWOHHBIE NONA WU CXXUMAKWMACGCHEHEK TANO®BbLKEMUNDE
3TO0Tro cxaTtwusa. Mpnmuyuem cCcTeneHb cxaTtwuas BO6NmM3wn KOoC
3HaYynTenbHOM OT HUX ypganeHum. PaccmMoOTpuM 3TO Ha n
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CornacpeMEeCHOHBBIM TeopeTuyeckuUMM nNpepgcTaB/ieHNAM

pagunyc pencTBMUA KOTOPbIX 6ECKOHEUHbINn, ABNAKTCSHA Yac:
OAHO M3 HuUX. Ero nepeHocCcYMKOM ABgeTCcCHA CTeBrOGMbL C)O
KBaHTb TennoBOW 3Heprumm, npeobpa3oBaHHbBE B 3Heprw"
HUT A X .

2. CmMoOoryTtT num AgBUratTbCA FpaBUTaALWOHHDBE BOIJHDbI

W ZT OO W X W 4w
O T 9 ¥ O 9 0 ®T ® O

o v

W O O w
O OOT =X ©

- 2 O3 W =S T 9 0 2 =S << X 0O W

O o £ o

O ® T 9 O 99 2 ® @ O

Anbb6epT ONHWTEeMNH BbICKAas3an MbICAb O B OBVMIO&KHWCCH HAbl X0
/JBH 1918Tarkoogey .y TBepXheHUWe OH cAhpenan Ha OCHOBe atb
OpPpMUNU OTHOCUTENbLHOCTMWN. FPaBUTaAaUMOHHBIE BOJMTHb OH
eMeHNW. BnepBble T paBUTAaLUWOHHLb e KBroo/pHasx O.bl /GO 3Ba (puokcoe
Hoop/ireBuMH IrcalooHepsamMoe pfoKas3aTeNnbCcTBOl pdaemTyaelecVkKOOH HO
A . e42]l3Gur Han, KOTOpbA OOHapyXumnu peTekToOopb O06CE
n s A ABYX 4YepHbX . AbipMmMAAVMPREETOBENABLEX n1eT OT
cCT nana 36, a Aagpyronw 29 wmMacc ConHuya. Mpun wunux ¢
cc ConHuya. O9T0 nopopagwuno MOWHY O T paBUTaUWOHH
du MmpoBarThb 3 TVMeH/biAVIM  nucecpieesn 0 B eCruemkttacepret 4 L 1 GIG .0 npwu
aB alLuMnOHHBIE BO/THbT BO3A€eWCTBER PEMeHHan . M eQHoM K g € duopy
TP atowmecsa UM Ha nyTtTwu, BCe Tena MU 06BEeKTH, HO
B e pHesMe’lolndc mA nNepBOHAuYaNbHbBLX pa3Mepos.

Mpnm co3pgaHWmMm ob6bWeNn TeopuMU OTHOCUTENbHOCT W, O H
eMeHNW UM onumcan eéeé, Kak Trnapkytlw MU HenpepbBHYW C
CKpPpeTHOCTMW NpoOCTEpPPHMUTBApPpYyBOBJgBAEENBBON KBAHTOBOI
egCcKasbBatlT HeKOTOpyt ddopmypyemerkkpe TH@ARBUT @POCH
HapyXeHb U 3a@UKCUpPOBAHBbI. Monpobyem ¢ no3unyunuun
3MOXHOCTb MBWBMMNIWMHDBIXPpPBO/NTH B KBaHTOBAHHOM NpocCTap
MpocTpaHCTBO BceneHHOMW B cMopgennnpoBaHHOMN cumcrt

O ®©O =X X 9 9 T
T £ 4 0 =2 oW =

pAaXeHHYW MMWpoBYH «CeTb» U3 CUMNOBLIX HWUTEW, pPaBHC
eT CUNHDPIATaAaMKWOBAMEHHBIOBRP AMWOBU ECpocTpaHcTBAa 3T
ne6baHMa 3aBMCUT OT pPpaccCTOAHWUN MeXOY HUMN, KoToOp

noBuaAMM cpepbl NX pacnpocTpaHeHUH)H danmPHpwTgmer HaaA
cocTaBwmAemrndiOyna kKkoneb6aHUWIW CUNOBBLIX HUTEW NPOCTDP:
XOA4Y HuMM. YemM MeHbWe paccToAHMe, TeM 60NbWwe amn
YyX 4YepHbBX AbIp € MaccamMu 36 an 2HOH e, THBRPH|BIGBIBXH OVERE C [,
KYHAbB CNVWSAYQAEP@ PAKABAN B a /i3e HCTOHNaHse Y HbIM MaccamM. OHa B
NnAWNTY 4bl Koneb6aHum CWANOBBbIX HUTel npocTpaHCTBaA
cnpocTpaHuMAoCb NOoO MupeBada PaeTT»® A0 nNBde 3C MUP O U

H

H

0

TOYUHMUKA ChmAaHVpagWwkPmM& Yy, ZOHHBLE BOJIHbB pacnpocTpaHSHaKkK
NMOMTHEHHOW NO NpPepgnNnoO/TOXEeHMNI CUNOBBLIMU HUTAMMN. Cn
eAnoONoOXMTb, WTOXPRAKENELHNEBIX HUTEeNhn, TO e€CcCTb YyMEert
XOY HuMu O6ypeTtT npoumcxoaurtasaxXspamsermaeiMDHKHYA/AA BHOLIXH an
ecTb ABUuXYyWwWasacsas Macca, nNepeHOCUMaAas CUNOBbLIMU HMN

12
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papcwMnpaeT paccToOssHME MeXAY CUNOBLIMMU HUTAMMU U Ha
3Heprumunm. TNMosaTomMy nNno Mepe ypganeHUsas BOMNH OT UCTOYHM
HUWUTelh rTacHYT U COOTBETCTBEHHO YPRHBWEBPTCMapapuRO
o6beKTaMM MOXHO nNpeHa OTIOPKMUT bG K I@®@C TOMH,M,cCBOBOAHO OV
Mpu 3ToM 6YyAYyT nNepumogumyeckKMm MNU3IMEHSATbCSA PaccCTOSAHUE
6e3pa3MepHYW BEeNAUYUHY. Haapwmepgperaurcggpunupbeapy xetr
geTeKkTopax T paBuUTaLMOHHaASH BO/THAa nNpoxoaumna CKBOS3.
nocnepaHsas WUCNLTbLBANE MProox b oe’mpaaB3anNwiece 10 oHa Koneoba
aTOMHOTIo sAapa.

3. M3mMeBKODPOCMB ABUXEeHUA B BakKyyme FPOTOHOB
npun WX ABUWUXEeHWUW B [LUCKPETHOM npocTpatH

HekoTopble (GU3IUKKU TeopeTWKW BbLABUTFAKWT T UNOTESI b

ec/aAun npocTpaHCTBO AWCKPEeTHDO, TO (OOBT OHH®&IM PAG/THKHH bl X
pa3Hyw cKopocTb. C uenbiw npoBepkun 3aTuxGranbrt s esp
NpPpoBEepPKMU ANCKpPpeTHOEZaEMEe HUPOIC T il @THEAB WA er o B E B
areHtTcTtBo. CyTb 3TO0Tr o ncpbooepkar a0 I3packMIHKDYea eKTOC/sAM YBe CNTOBMNObI T
BLICOKOW 9Heprwueim. MopgrotToBKa K 3anyckKy npoekTa B
MonblTaemMmc A TeopeTunyeckKnm obocHoOBAaThb er o pe3ynbTar
B3aMmmMopgenmcTBMWAC TMpaaTHECpTMBMA . M N P O

CBeT 9TO0O 9neKTpoMarHMWTHAas“aA BOJMHa, npeagcTtTasBnatwwa
ABUXYyWNXcAa B BakKyyme c 100kgw/HeokT B OV 9 C 0O B B@HBO,( N p L I
nepeHOCUMTCHA NO CUMOBDLIM HWUT A M blHE@GHCETPPr aMHAC TABOAT, O HMAP MN e3pT
npeobpasyeTcsa B nNpocTpaHcTKaewgmy hopearpBABNMaEe HaAaOD
KONMYecTBO CUWHR®BBEHNY AWATAN.OHN TONbKO pPaccTOSAHUAMU
KOTOPbLIM OHW nNepeHocATCRBCeHew®HWODOORP WYy ®OMINMEpBbW®EHY H
CMNOBbLIMM HUTAMM U, HaobopoT. TlpepnonaraeTtTcsa, UMTO
nmetwT POTOHB WMUHPpPpaKpacHOTO M3TyyYyeHNSs, a HauMeHb
M3TyyeHMUSH. Hewns3 MBAHMHMOET O GT PCaKHOEPHOUCAT MBS B aKy yMe CBeTOBLE
obycnoBneHa TeM, UTO C YyBe/nNMWYeHMEM KonamyecTBAaA NE
CMNOBbLIX HUTEeW nNnpocTpaHCTBAa yBeAMymBaeTcsa, a 33TO0 0
€ecCTb YMewWbmAaAWHB BOIJMHDELb. Mpun 3TOM amMnauTypab Koneoba
COOTBETCTBEHHO BO3pacTaerT yactToTa nepexopa 3Hepr
yBenimnmyeHmem YyacTtToThb poTtToHa (Puc. 3. a). B mtore ckKo

Takum ob6pasom, B BbllWe UNU3NTO0OXEHHbX MaTepwuwanax nf
fJoKa3aTenbcTBO TOT O, YTO @(GOTOHB CBETOBbLX BOMANH pa
npocTpaHCTBE H€e MeHSWT CcCBOeWn CcCKOoOpoOCTMU. Mpoewo™My M
Groai l Quest He npuHecert mccneposBaTenam 3anne
cMogennnpoBaHHOM CMcTemMb UMU3IMEeHeHUue ckopocTM 4B 1N
NONYy4YNnTb, €CNUW UCKYCCTBEHHO YBEe/IMYNUTb paccToOsAHUNE
TAMe pfoKa3aTenbCcTBaA.

®OoTOH YyacTuua 6e3 Maccb NOKOA, CnNOHMNO HaEA ABWL A0
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BO3MYyLwWawT 3 aHMMaeMmble MUMWU CUMTOBbLIE HUTMN. B pes3yn
ebaHMMN M yMeHbWaeTCAbIMMACKITTOHMMW € N MEOKTL[Y & HCCUT/IBOAB.
efawTca Ha 6o0n1blWwWMe paccTOoOAHUSA. Mpun a9TOM 9Hepr.|
pruma mMaTepuunm, nepumogumuyeckunm nepexopgunuT B I9IHeprumw
X04yeTCsa gWoarcoTHba ,d HMNEOparTmoMMy B O3 My WLleHUMA CTaHOBATCA
e 3aTyxapeacn pOCaP@HTH 1N 4 hboTOHOB onpepgenaerTtcsa
B bl M U HUT aMn, CRE paccToOsaHMNSA MOCTOAHHB AnN4 K
T OpAEHMIEO MO XM TeNbHO iMMe€ €K opakcyyMph@npocTpaHeHA
onbwenm wun cookcm/acBenks.e TB M@Bpols0pauyHbX cpepgax (CcTek
B bl M U HNTaSmMun PmHwmrxaeaacmBegacIr®BeHHO napga«t cCyepo
TOAHMWE MeXAy CunoBBIWMM e¢imMa®™ MMO MpE@EBaeRET. 103 3 7TC
T pacnpocTpaHaTbCcAa B cpepgax, roe paccTmaHune WM
B cpepax € MeHbWMMM @PACIOILUAAHKHAMUN BOyTOIHOB NAKXE T
6yaAyT MeHbLlWe [JaHHbLX NpepesnoB, MOXHO NpPpepnoONoOXWUThb,
Cyasa, nNo nNuTepaTypHbBM nyo6nanmkaumam y4yewHbX Takmwue
npeBbIWEHNA .CKOpPOCTWNU CB

Tak, OuUoaRaM N S 3a ranakTukKkoim M87 6bINO0O YyCTaHOBHI
packaneHHoOW nnas3mb ( OxerT) . CornacHO pJaHHBX Tenec
CrycTtTkKkoOB BHYTpPM AXeTa npesBblwana B 5 pas CKopo
choTourppoaBd@a nM kKkBaszap 3C279 wmu yBugenunm cTpylto, BblnerTa
HabnwpgaTtent. 3admkcupoBaHHas4 yrnosas CKOpoOCTHB O E
KopocTb cBeTa B 20 pas. NlorMyecKkunux onpeageHrsH H blX
KopocTun cBeTa B ob6owmx cnyyvas Yy YUYeHbX HerT. Monp
MOAENUPOBAHHOW CUCTEMBDI.
B nepBomM <cnydyae npupogHOe dABJ/lieHWe wumeerT cnep)
XoanmTtcAa 4YyepHasa pagbipa Maccoin OBabScmAamAeTCOCMAME BBIEAX H
ocCTpaHCTBAa. pPRTVATNG TORL KR T ) , BewectTBO B pAgXeTe
MnepatK,p bip alddwu p S e4TT UC UNJPOOBCLTEY akH C T B A . PaccToaHNE ME
eM [gXeTe He OAMHAKOBO. MOXHO npegnonNoXWTb, 4UTO
HTpe cTh.Vims T(oPwmyc .334ecb UM Habnwpganocb Yy penaTwuBuUCc
eT a
Bo ®BMOpPCNyyae CKOPOCTHD cTpywu, npesBblWwatoue i CKO
nepywwnm ob6pasom. Ctpysa, BbleTatwuasA n 3 LUeHTpPpa
oO3BONAKWYW eln pas3agBUratTb CUNOBbLIE HUTKU OT ULeHTpa
3ynbrtTaTte co3jgawTcsd ycnoBuWuA ABUXEeHUSA CTPyMuWm Bblwe
B TpetTbemM cnyyae no CcCOOOWEHNWI aMepuUKaHCKMWUX YyUeH
M pas3orHanAnm CcBeTOBOW wWMNOYbCcC, LO CcKoOpocCTM, npe
MeagmRKOWOCTbL WUMNOynNnbca B 2 pasa. YyeHbe nokKka He
93TOMY [AOCTOBEPHOCTb MNONYYeHHbBX UMW pe3ynNbTaTos
cnepoBaTtenamMmmn., Ecnn 9T1T0 6ypeTrT ycTaHoBpa@GoOTasmw
néop, KoOToOpblii ynpaBnseT CKOpPOCTbW CcBeTa, MCKYC

S T O r T O =T o OO0 x 9
Q9 X 9 9 £ 4 @9 T @ O

o
T 0O O3S O 3o O ® T o

< O O o0 6 O ™

[EY

o
o

=

O O O

O F m 4 3 T
(] @ ® O d® T D

I IO <X O w O
S T O O 9 T

TAMMU npocCcTpPpaHCTBAaA.
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PuwcH @kMMpepgnonar aemble CXeMb ABUXeHUSA (GOTOHOB pas
PpenaTUBUCTCUWHXPPAQRPRBHOD-BBOWME& NIEBIyYyIbeErHpBEPMN O e T o B
M3NyuydHeeH TTr eHOBCKpeer aRmy Yie e emwereT paM8 - maKT MKMN
UeHTpa KBams-apaHACBWBAHBPIrnNsg ;PoMOPEBRAPRAIBTHE OAHNUE MeE)

CUNOBbLMU,PHMATMMAB NEeHNE JaB/eHNSH

¢ . o *

-

1. MpepcTaB/ieHHbe MaTepuanbl OCHOBaHbL Ha 6a3wncH
B3aumumMogemcrtTeBmAa MaTepuum € NPOCTPaAaHCTBOM. OaAnMH N3 |
npepgcrTaBnaetTr cob60N oTpuuaTtTenbHO 3 aspPwekekH,H yoaod pvampoesayt
CMNOBbLIX HWUTEN. KocMumyeckune o06bekKThb, Ob6Napgawuwme ™Ma
y nNoBepxXHOCTM oOoO6BbekTa AYeWKM UMeWwWT HaMUMEeHbWNne pas:
CyuwecTBEHHO BO3pacTawT.

22.CMmogenVnpoBaHHBRBsAaNMD@EEA@RA BUA MaTepum c NPOCTQPpE
peanbHOCTMW CcylWwecTBOBaAaHMUA CUMNOBbLIX HUTEW nNpocTpaHCT

mnMmeeTcsa BO3MOXHOCTMW. T[TNpepgnonaraeTtTcd, 4TO pasmenphdl

MWUANNWaME HPpaue , yemM TOT pas3mMep, KOTOpPbLIA yuyeHbEe MOT

MOIWHBLX MWUKPOCKONaxXx, MNO3TOMY OHW U He oOoO6GBHapyXeHbhob.
3. fpaBUTaAULMWOHHbBLIE BOJIHLL B HacToOduUWee BpPpemMdA [OCT
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noccanbHOe KONMWYeCcTBO I3Heprwuwu, BCKONbXHYBLWee T
eTOoOBbLIX eT. C no3suvumm cMoOAeNNMpPOBAHHOW CUCTeEMBb

poBOIW CeTMun 0NV BC WIBOYBXbl M1 €HPUNTESAH AN K Y TAPHbBIX MNNOCKOCT A X
XO0Y CUMUNOBbLMWU HUTAMWU YyMeHbWanacb, a B ApPpYyromnw yBe
Tpeye Cc npenAaTcTBMUEM TpaBUTaLWOHHbBIE BOJIHbI CBOO
OCKB W pacwmpsasa MUX B A[APYTroW NNOCKOCTMU. N3 aTo
aBUTaAaUMWOHHDBIE BOJIHBI MOTyT O6GecnpensaTCcCTBEHHO pacnp
4. POTOH KBaHT nNnopuma a3sHeprmum wmaTtTepunun. Mpw>xnona
NyyYyeHUWM copepxaT OfMHAKOBOE KONMYEeCTBO CWUMOBBLIX

XAY HUMWU. Uem O6GO0NnblWLYyl 3Heprmuiw HeceT @POTOH, Tem
n, MO KOTOPbLIM OH nNepeHOCUTCHA KA, MBX@GOETMT.OBLE
M yMeHbWwWaeTCcsa AAWHA BOIJHBI, HO yBe/lunmuyumBaeTcCsHd

Ta nepexopja 9Hepruum wmMaTepum B 3SHeprumiw npocrtT
Ta, NMO3TOMY CKOPOCT bO CIT/IACEKTTCPAO MMBT eHMH eHiblLX QB Ny WM &
WweHMemM paccTOAHMA MeXO[Y CUNOBBLIMU HUTAMU BOI
TBa 4YyacTuuy, Haob6boporT, Bo3pacTawt. Tak, Hanpu
OAHMA MeXAYN CmMOBBIMEZaAaMBME AMa/ible 3Ha4vYeHUSA, a

bl, 4TO Trpeb6GHM MU BNRagUHBL BONH NOYTKU COeUHAIWT
cebsda KakK 4YyacTuuybl

B pa6bouyein rmunotTe3e B3IaAaMMOAEeMNCTBUA BMADPPBMbC
0B INneKTpoOMArl HUTHBbIX M3TydyeHUIMN’ onpepgenaeTtcs
paHcTBa. ATak Kak B Bakyywme HabnwpgaeTtcsa cama:
OAHMWE MeXOY CUMNOBBLIMU HUTAMKHHAaAMDO JMbAWATAX N TV ,X (
CTBEHHO Ha NOpPAJOK YBEe/IMYUTb PaccTOAHUA Me X/
3MOXHOCTb B pas3b NpeBbLCUTb CKOPOCTbL CBeTa.
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1. JaBbgoKBAHTOBAaA —-Mayxywa pecd8RA7 3.

2.

3eHunmkoBckuih MN.E Benmuanwana 3arajgepemdg2nelnaidl

Foundationof Science2018,c . -284

3.1
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4 .
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5.

eBMPaBUTaAaULMOHHBIE BOIMH.bl:« TapogU Kan K3 Eodr KipiHr mMAa3 Hee B p «
pa-4x . 35
MapTuH boloBanbpg lNeTneBas KBaHTOBasA KOCMOMOT USA
11, Ned 2 Béona 2008 rr <c¢. 42
A. DiiHpBelmie. HEyB HBIX TpypoB. M. Hayka. 1965 . 71.
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Agaeva Durli Mowlamowna
International oil and gas university
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HISTORY OF THE DEVELOPMENT OF CYBER SECURITY AND WAYS TO PROTECT DATA

Abstract
This paper discusses the development of cybersecurity and the basics of data protection on the
network and on devices. A cressctional and comparative analysis of the use of data protection in business and
economics was carried out. Recommendatioresgiven for the introduction of technologies in the industry.
Keywords
Analysis, Method, Evaluation, Safety, Data.

TepMnH KunubepbeszonacHOCTb MOXET OTHOCUTbLCSHA K MH
McCNnonb3yeMbX MU nNpefgHa3Ha4YeHHbBX A9 3aWUWTb ceTein,
MAN HecCaHKUMWOHMWPOBABAOYEBbLKGODERYNAY KoOpeppeTmuBREaEBYH
HeCaHKLVWOHMPOBAHHBIX AJAaHHbBX, -a TOe ThNbaaTache PR bl,K OK @ N
Mcnonb3ywWT ANA pocTyna K AJaHHBbBM.

McTopwusa KnbepbeszonacHoOCTM cnepyert 3a pa3ButTwU
mcnonb3yemMbx AnA NEPONKpe,e©T B HaalBeaHIn AT aK e TepMUHBI,
BPpepfpoOHOCHOE N&B,bIMOPOT EAMMb YepBAPBUMAN E€TURO AHWS CT ars
obwenpmHaToro cnosapsa WT.

MepBOHAaAYanbHBLIN «4yepBb>», Ha3BaHHbBXY T[CoampaexpemB, p@t
mccneposampaeegrar ®obeprta Tomaca, mccnepoBatensa B
Ma c c au \fleeepmBwnlLM 4HyeyToBEeKOM, OCYXAeHHBbM B COOTBETCTE
MOWEeHHMWYEeCTBE " 3noynotpebneHunsax, 6 bl N Pobeprt M
B3NaMbBakdnueoOWBama cebs.

9TM nNpocTble NpoOorpamMMbl MOTYT CyYylWecTBEeHHO 3amMefg;/
anoxy BpepoHocHoe IO mMoxeT num6o pelcTBOBATbL HES3Ge

nosBefgeHne, NHOODMAIPOTEAMMMIOrI YT ONOoOBaPOBAN bK 4YPCT YOI
cmcrtemMe U TpebboBaTb NnAnaTtTy 3a BOCCTaHOBNEeHMUE.
Mo mMepe TOro, Kak nporpaMmmMHOe obecneuyeHunue pgns
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6onee M3OWPEHHBIMU, MUHCTPYMEHTSH, KOTOpPble Xakepb MO
CMCMeEMIONYYeEeHNUA f[aHHDBX, cTaHoBHAODCROMBIKIKY 6l ®a HAVBKO |
obpawatwTCH K o6nNnayvYyHbLM peweHMaM A[NA [feyeHTpPpanusol

ykKkpenneHmne cuctemM B WHTepHeTe <cTaMecmeDPsx o alaMOTiO
TEXHONOTINA Pes3kKO MU3IMeHMNnachsb, OCHOBHbBIE 4YyepThb nNnpouy
CXOXMMMU CO BpPpemMeHEM:

L.ty T sfr6mMePROCENTCA K 60Nee WUPOKOW cuUcCTeEM
nmuya wWAnMm opradHumsauyunu NOoONyduYyatwmx3mamTyan BKHY TP € H BIe
3N1TOYMbBIWIEHHNKOB O3Ha4yYyaeT 3aWwWnuTty Ke@Xa BXDEGATC KBO,MMI
HOYyTOGYKN, cMapT®dOHBL, NNaHWETbL, NpPpUHTepb, HapmpyTWHn
TOro, B 3noxy WHTxpaHEewmea G300 MaHHOM@AERTATOTYNa K 06n1a
K MCNONb3O0OBAHWIKW NYy4YWMX NPUBBLIYEK QAJaXe Ha NAUYHBIX YyC

“ e ™ h x> e c h T ot h = " e ()]

v < * < * < - < * <

CucrtemMb npepgoTBpawWweHunA BTOpXeHun (I PS)-mTocuct
HCTPYMEHTO bLIMblen COOAbL30y0eH apy XeHnA BPegoOHOCHBbIX genc
binOTHRG&# AYawWwWe 3TKM cucTemMb npepgnonaratwt pabdoTy ¢C

MY H bl B3/10M, Korga 3aKOHHbBE CcyObO6bekKTb UCNONb3Y
OYMbIWIAERAANKBIWLLABAEHNSA U 3 aKPBMTHOG Tyaks B KB O CMTHEOIT .1 €
narawTcsa Ha Takue UHCTPYMEHTbH, KakK aHTWUBUPYCHOE

yX06b M3 onepauMOHHBX LeHTpoB 6e3onacHoOBwmMe@cT & ag
MMn cunoOpemaMRrRaLMUM [JONXKHB pas3paboTaTb NnAnaHb 06ec
NN HapyweHne MKW aTakKa OKaXyTcsda ycnewHbMU.

xh~e™a"x/fHpxa¥T KOHTPONbHOW TOUYUKON ANA BCex 3anpo
opMaULUMOHHONW HAEQIN@®MKAAMHMEBC TME P bl 6esonacHoOCTMN 0 0 N X
TPYAHUWKWN OCHAaAWeHb Hajgnexawumm MUWHCTPpyMmMeHTamMu ayrT
eoMHEeHNWA B COOTBeTCTBUMIBTE mMoTpebHocTsE vMBODPmAaEGERaE
NnNyecTBaAHYTHPONKABEYX O[JHOMY MNonb3o0BAaTeEIN, HO yp
TaBaTbCd OAMWHAKOBBLM ANd BCexXx YCTPOWMCTB WUAWN Touye
OQhdPpeK TUBHBE NPOTOKONB KunbepsawnmTtb OLHOBPEMEHHDO

O W O O W W w =
O 4 30 o -+

O X O O =
O O O O T

CHUXeHNne puckKka Kubepamagf ,oppaeoeBspamyemHnw [B@ampe@il O0T H

mcnonb3oBaHMA ceTu, CUCTeNWH,NeXNp ®aNXC ac TW/alr e T @ X H BJE

OM3IHOUEeCCOB UYOTERMHWEAWOUMNITNUX 33/1eMeHTOB NoOMOTraert

MONMHOMAC WTKA 6 HCbIXy YaaTaH biIX Hapy WeHWNn WNUAUW YyesnoBeuyecKIMUmX
,C mo *mco""E'oh’“eeom "‘*t<h“txh.Y
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B A&HHOVI CTaTbe paccMOTpPEeHa B O3 MO ¥H OMOT/bH UNEP3NAMIENHT

BLICOTHBX O6bekTax cTpouTenbcTBa. [oNyuyeHHbLE peleH
. ~0: . m o~
MoNMmHUENp MOMMMIE3@AME AHbIX KpPpaHOB, 30Ha 3alnT

Epishchenko Mariya Y.
Samara State Technical University
Supervisor: Ryazanovadna N.
Samara State Technical University
Samara, Russia

ANALYSIS OF THE POSSIBILITY OF USING TOWER CRANES FOR LIGHTNING PROTECTION
AT HIGFRISE CONSTRUCTION SITES

Abstract
This article discusses the possibility of using tower cranes for lightninggbiart of highrise
construction sites. The solutions obtained are confirmed by computational models.
Keywords
Lightning receiver, lightning protection, tower cranes, protection zone.

B HacToAawee Bpema ¢ 2018 ropa no 2024 rop B PO

npoekT «Xunbé& wn ropopgckasa cpepa». KnwuyeBoW uLenbio
cpeagHum gbcThTskomeanumisiaumm npoekTa OBPR@ECTAPO@AE N3
no yBe/imMmyeHN BBOJAa Xunba. BTo02IBX2D mBogGamvM@apaTwIOPY ec
akcnnyaTtayuu®mwnmRoimnsacmmpoimkum [ 2] . B 6onbwumHCcTBE CAN°

XMnba npepycmatTpuBaeTcs BbHOTM.0e cTpoumTenbcTBa OT
Mpwn aHanunse Hanbonee pacnpocTpaHEe&HHBbX NPpUYMH
Pepepddimar 2020 ropf rpo3o0oBble pas3panb cTanG2@ puUBIGHC

pyo6nem, npum S9TOM normoéno 4 4Yenoseka.

Hop Ma FTneBxHHoM 4 e C K a A nvrrepayrypanpoc yagh g3 acxXaBBeHa
MHOT O3TaXHbe JOGMBHEAOABNKHbLNOBYETPOUCTBY MOJIHME3ALWNT
awntel b cornacHo Ta6n. 1 n. 13 [4], a Takxe [OXLI
BbICOKOT O T[YOeTpeeHsy naizae MHble (Hafg3eMHble) MeTannumyecekHmu
3gaHuih M coopyxeHuinm nwbolhh KatTeropumum OT NpPAMbX ynaa
B KayecTBe eCTecCcTBEHHDBbIX MO/THMEeOTBOALOB CyuwecTBYOL
BOLOB@AHbLE OawWwHMWM, NPOXEeKTOoOpPHbBE MauTbl, BO3 Ay WHbBIE N
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NHMeoOoOTBOAbL ApPYyTuUX 611M3 PR NDOIDBKEHSHBIXKN CH OPYOKEGHBM N
aHui n coopyxXeHWm Ha H WX B Xopge CTPOUT@NbCTBE
efycMaTpuBaTb BpeMeHHbe MeponpMmaTMA NO MOJHMES3aA
-Ha BepXxHeW oOTMeTKe <cTposwerocsa o6GbekKkTa [AOXH
TOpble 4Yepe3 MeTannuMmuyeckKkume KOHCTPYKUUM ununu cBOE
efyeT MWMPWCXe[MaH3 eMNIUT ensam. B 30HY 3awumtb Twuna E
PYXHble nnowapgkKkuw, T e B Xope cTpouTenbcTBa MOT YT
posweroca ob6bekTa MONHVWE BPpUIEMHWUKMN CcnepgyeTtT nepewd
HopmaTwusHBE LOKyWMEeTFaIWNT@® Mmoo podAuUwer ocA ob6bekTa
OBNeTBOPAKWT MNPOEKTMUPOBWMKOB U CTpPpoOouUTeYIeliaHoa KTaa
NHMNEeNpPMUEMHUKOB Ha BepxXHeW CcTpPpoOoMTeNbHOW nNnnouwaApak
agnuMnoOHHOE NCMemMpeeMIEeN KRB HB P A 4 nn nNpwuropHoO,
OroKpaTHO nNepeHOCUTbCSHS 3a BpemMsaA cTpowuTenbcTBa,
HOpUpPpYyITC A MNW BbLINONHAKWTCA HecBOEeBpPEeMEHHO. 34c¢
NHNEeOTBO/bB bMBEHOUTO, MBPEeBA3UN C YeM BO3IHMUKaeT BOMNP:L
ponTenbcTBE BbLCOTHbBIX COOPYXeHMUIN

B CBA3MN c BbllWEe N3 NOXEHHDbBM npepgnaraeTtcHd mcnon
NHNEeoOTBOJOB, YycCcTaHaBNMBaeMbXx Ha ODpweHHBEeKRAAAbLI(
OCbl) KakKk MC/TTHICT BT B O LA

BaweHHBDBIE WPBABBEOBMBHMPOBOLSA WEITeEpMana, OHWU A
M bIBVEAC O KKUVOMHAIC T P YK @I M P OIMT @Nb HA @A K e .

MpoBeanémM pacuyéT 3awWNTb nNpepnac ae pedariHOH/DH O KGPLAHT
ToOpasa B HaweM Cc/Ayvyae gaBANAeTcH aHanorom TpoOCOBOT
30Ha 3aWUNTb OAMHOYHOT O TpoOOMWM ON PWOBIEHAIEEHOET BHOE] ap v

ron@ BoicoTa Tpoca B cepepagunHe nponeTta, B Halem CAyuya

TopueBboeT MO 6310AH bI 3 AWM TbL OoONpeagenswTCsa Kak 3 0Hb 0]

ra6apuTHbe pa@liepwnwemepmxwrTca no(lIBppmynam (1. 1)

. Apoc

PncyH@oOHL 3aWMTb OAMHOYHOINIO TPOCOBOTO MO/
l-rpaHnya 3O0HbLOBHBIMTGE Ha&a HMA YyPOBHE 3eMNMu
MCTOUYHNMK: [ 4] .
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30HB 3aWNTbl OOUWHOYHOTIO TPOCOBOT O MOJTHMNEeOTBOOa b

30Hb b cornmnacHoO npunoxeHwuntw 2 n. 4 [4]:
N mwcr (1.1)
ok (1.2)
i plx "Q Q7w ¢8 (1.3)
Paccuntaewm obecnevyeHne MOJ/JTHME 3 aLWKNT b cCTpouTennt
OLAHOCEKLMWOHHOrNO Xunoro pgomMa BbCOTOW 55 m, ragoe Aan
TerexCTT 1818BTS21.

Mocne nNnopcTaHOBKMWB Y @-&(NLD B3b)X, 3NHOATHyEUHAVENM :
Qoo N ovun
0 QM e YN
I pxpWw pprlwos
I opxow vitwg pdpo8
OCHOBHUBLIE pac4deTHEblEe AaHHBble n nony4dyeHHEbLE 3 HAaYeHMW:s

67.8
61,3

21

40,000

a=36,50 ro=11526

PncyH@®@oOH2I MONHME3aHWODHW ODNPpOaAZRA CTPOALWETr ocHa XWUNO
Xnnorl-opaHumuya 30HbL 3BBpXHeWnaTyponBR-er60bexkeT aH a( Sy5p oMB)H e
McTouHUMK: pas3paboTaHO aBTOpPOM.

Jawnwaemad nnaowagb OT nonajgaHua MOANHUMUMNAaalypos
M2 a Ha ypoBH& 3eMau 50128 ™
MpoaHanmaupoBaB NO/IYyYeHHbBE 3Ha4yeHMUAa, MOXHO cpaey
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MCNONb30BaH B KauyuecTBe MONHMEOTBOJA " B ueno
paccMaTpuBaeMOXID/NIOONObEMA@r O K70 aMp TMPAHNOH®I 0 goMa U C

nnowapgkn, KoTopasa A[AONXHAaAa HiaxoamTca B rabapumtax 3H
(_c*mo_*mco"\'E'on”eeom "*t‘h”'txh.Y
1. HauvmoHannbHBLIN npoexT «Xnnoé 7 ropopagckKkad c

https://minstroyrf.gov.ru/trades/ndsionalnyeproekty/natsionalnyyproekt-zhilyei-gorodskayasreda
(JaTtTa o6paweHna 23.03.2022).

2. Ctanun mM3BeCTHbL NAaaHbL No BBOAY Xunba B CamMapcko
https://www.samara.kp.ru/online/news/4657209( JaTta o6paweHwna 22.03.2022).
3. MoXapbl WU MNoOXapHasa O6E€BdAIMACHIWLCET GK MBA 2c06200p HM& g y/: |
YUebyxaHoB, A. A. Ko3nos, A.T. dnpcos, B. N. e&unbup

pegakuunenn . MM. T oBbHthkmIRIc2 2021 . un. 5.

4 . PO 387 24dMARRpyKUMA NO YCTPOWCTBY MOMHMUES3ALWNT b
L. T. HbaPeMBHVNH wumwmKpHuxbHoBcKlonapaBdid,r pb sBlame Bk 0.
CornacoBaHo lToccTpe3gdsm8 CECCP30nieb@Md. N AM

5. C034.21.2222 0 0 3 «NMHCTpPpYyKUMSA no ycTpoumcTBY MONHMWNE
NPOMBIWIAEHHbBX KOMMYHUKaAaALUNNDba3 E€oRsHA/BHE v p W XML H 0 B @ K 0 I€
B. AlonneaHBo.BlaT pBo.B,laAeBkKoOo. YTBeEepXaoeHa npMmKkasomMm Mu

Poccunckon depgpepaummnm o1t 30.06.03 r. Ne 280.
©En n we HH. 202K

MarwncrtTp,
MepMCKWUMN HaUuMOHANbHBLIN MccnepoBaTenbCKMU

r. MepwmMb, F
H(_(_ J-I (;'S "_] ul—L'll_s I_s(_HL= sqsf‘nl VJ(_ (
S S_IF -| S ” ” S s

seeot’“e*'y

B mpaHHOW paboTe pacno3HaBaHMWE XecCTOB BbNOJITHEHC
Mcnonb30BaHWNEeE@PeNEV 6 N MOTeEeKMN

AKTyanbHOCTb pas3paboTawHON KaPOap@amMmb K Ba CTCOMPUN K &
6oNbWNX MOWHOCTENW MU €ro MOXHO NPUMEHATbL A8 KOHTP
3apavya cocTOMT B OoONTUMM3IALUMUW TNPOTr pamMMbl, Yy MeHb
pameTpoB. B cTaTtTbe @apepoarapRAem@apacen@aosamNei gl
ONbKO cocepfein [JONXEH UMMEeTb KaXAbid NpPpAMOYT ONbHWNEK
MAHMWE pa3mMepa KapTWMUHKW Ha pacno3HaBaHMUe 06bekTa.
cnepoBaHMBWT KKA&A3 aBHHUBLAE NapamMeTpb Ha O6bCTpoOopgencTtT

T O O = W O O3
Q9 3000 O X O

BbEKTOB. MccnepoBaHue napamerTpa mi nNei ghbor s n
TUMaANbHBW war ero npupaweHMs HaxoaUTCA B NPULE
ccMaTpuBpaEWEOraO BUAeonocnepgoBaTeNbHOCTMN, Bpewms |
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coctTasuno oT 15 pgo 18 MumnnmcekyHpg,-308. npoyeHT Hepa
MccnepoBaHne BAWAHWMA pas3mMepa u3obpaxeHUe nNokKas
6onee 9 P@PeBITMEBTHCGEM YIMEeHblleHNEe pa3mMepa U3 0OO6paxXxeHUSd

pacno3HaBaHMWA CyWwecTBEHHO YMeHbWaeTCS4d, npum TOM, Y
yBennuumnsaeTcC4a. Ona paccmMaTpuBaemMor o npumMepa BMWULAE
bymeBapbupoBaTtTbcda oT 1 o 2 MunnmcexkyHi%. a npouyeH
B Xope LanbHehnwer o mccnepoBaHNs4 nnaHWpPyerTC A
BmgeonocnepgpoBaTtTenbHocTnN, W npoaHanmsumpoBsaTb, TO,
HadcobeHHOCTWN BUAgeodamna.
N O m "o ~
PacnosHaBaHNe XecTOB, KOMNbITEepHOEe 3peHune, Ka:

Efimova Ekaterina I.
Master, Perm National Research Polytechnic University, Perm, Russia

INVESTIGATION OF A GESTURE RECOGNITION PRASIHRAKIN A CASCADE CLASSIFIER

Abstract

In this paper, gesture recognition is performed on the basis of a cascade classifier using the OpenCV
library.

The relevance of the developed program is that the cascade classifier does not require large capacities
and it can be used for controllers with low resource consumption.

The task is to optimize the program, reducing time by changing two parameters. The article presents
a study of the influence of the minNeighbors parameter, indicating how many neighborsrezahngle
should have in order to highlight an object in the image, and the effect of the image size on object recognition.
The paper presents the results of ongoing research on how these parameters affect the speed and
percentage of object recognition. &study of the minNeighbors parameter showed that in the proposed
algorithm, the optimal increment step is in the aisles of three or four. In particular, for the video sequence
example under consideration, the object recognition time on the frame was 6o 18 milliseconds, and
the percentage of unrecognized objects was 2(B%%.

The study of the effect of the image size showed that for the example under consideration, it is more
effective to reduce the image size by three or four times. The recogrtitite is significantly reduced, despite
the fact that the percentage of unrecognized objects does not increase much. For the video sequence
example under consideration, the recognition time will vary from 1 to 2 milliseconds, and the percentage of
unrecoqized objects is 30%10%.

In the course of further research, it is planned to consider other variants of the video sequence, and
analyze how the selection of the optimal increment step affects the features of the video file.

Keywords
Gesture recognitioncomputer vision, cascade classifier, learning.
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B HacTOS LUBe3ea MBMPOEANEAI C T B U € Y ewlropsaeekTa BCa >XVHaylian Hpooiin b B

Hanpumep, OAHO M3 BMAOB B3aumMopgenwcTBUN 3TO pachn
TEXHONOTUMN MaAWUHB [JOJIXHB OBICTPO W TEMUYBBITAXKONMMenR:T
B3ammopgelhcTBOBATb C MalWUWHaAMMU. Pacno3sHaBatwme WwkecT
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pa3Hoob6pa3na, cxopgcTtTBa POPM U C/OXHOCTWU NPUMEHEHMN
AKTyanbHOCTb QJaHHOW TeMb oOo6ycnoBneHa BO3MOXHOC
Ana ynpascaeramMm B JOMawWHenWw aBToMaTumuslaumm 6e3 T 010
TAKTUNBHOINIO KOHTakTa, a TakXe cBOeW npocToOoOTOW C T
B nfoaHHOUW pa6boTe pacno3HaBaHWE XeCTOB BbIMOMHELE
npuMmMeHeHUWeHW I OackKkiaage cnmpukartropa [ 1], K 0 OmepQV[2, 3jpeanu:
OcCHOBHble O0COG6EeHHOCTM KacKapgpHOro Knaccumdpumkartopa np
[ 4] . KackapgHbhi KnaccudumkatTop Mo XeQpenG\ bHe H SHRLOCOAX O H
aHannms ero sgpdPeKkTMBHOCTN ANA TOro, 4YTOObB OLEHWUTHDL,
AKTyanbHOCTb pa3paboTaHHOW nporpamMmbl B TOM, Y
6oNbWNX MOWHOCTEN MU €ro MOXHO TNPUMEHSMNEMOLPRCYPED
3apavya cocTOMUT B onNnTuMuMMU3laumMm nNnporpamMmmmbl, ana ywme
napamMeTpoB, a MM K& B bl BlARAUEEM 0T, p a ¢ K O /T b K O cocepei |
NPAMOYT OlbHMWK, UTOoOGb BbAEeMMWPBR3IBOEPEKX/age BB @D EEKE H
npeapcTaB/ieHb pe3ynbTaTb NPOBOAMMbBX MUCCNnepoBaHWMIG,
NPpOLEeHT pacno3HaBaHMA xecToB. Ha 6bcTpopgelicTBMUE B
mccnepyeTcs4 3HayYeHUe 9 T OIrMOA  UAgaraan T B B HOOO COT a @ B P egu/ernce
minNeighbors.
CHayana paccMOTpPMUM OCHOBHbBIE OCO6GeHHOCTM pa3pa6c

hog mm o * x - e % *m ~ " eo ) ~* mm

. < [ * J— — + —_ * *

KackapgH bl KnaccudnkaTtop Heob6xoagunmo o6yanb H a

paccmMaTpun@Bmekuns! i @] . Ona o6y4yeHMd HaM nNoHapgob6uUTbCA
nagoHu. Hy XHO cdopmMumpoBaTb nNankKy C NONOXWUTENbHDLBMYV
OB e N Batk neoeep .

ana bopMMpOBAaAHMNSA MOMTOXWUTENbHbIX n oTEwLaTen
nporpaklMivgt ureBCnappegro«Good» 3arpyxaem GoTorpadcdumn
1. Janee 3anyckaem «Picture Cropper» M C€C NOMOILUbI
pacno3HaBaTb. ABTOMaTMWyYecCcKHMU co3p,aeTc;1 nanka «Crop

@} Qﬁ ,"?v
)‘c 1 WX X '7

10,jpc 2jpg

Pmcy1|-|—dYI|306pa>KeH|/|ﬂ Haxoagawnmeca B «Good» n

B aToi nafmnke COXpaHFIIOTCFl |/|3o6pa>KeH|/|s:| nagoHmn, K O 1

» i
9912280bmp 99122759.bmp 56.bmp 97122754.bmp 96122751.bmp 951227 Axlmp 94122746.bmp

NT T

93122740bmp  92122737.bmp  91122735bmp  90122732bmp 912 f».bmp 89122725bmp  88122722.bmp

PncyrhdvimobpaxeHns Haxopaauwmecs B «Cropper>
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Janee ToxXe caMoOe HYXHO cyeG@axe HWIA, 03T PIMALYANR &M H
KOTOpPbLIX HEeT nNnajoHW B MnNanky «Badoe, nGMOIYKKe aB MWKk PB |
m3sobpaxeHne LEeSTNKOM. ABTOMaAaTmMmyeckm co3pgaéTcs nan
ABToMaTmnmyeckmnm cos3pgawdcegathanha Pad. ddt nek@eaHO, 4T

10.jpg 11.jpg 12jpg

Pncy3+dvimobpaxeHns Haxogawmecsa B «Bad» neé

J Good.dat — BaokHoT

daiin [lMpaeka ®opmar Bua Cnpaeka
C:\MyFiles\Programming\OpenCV3\opencv\build\x64\vc15\bin\Good\Cropper\8172013.bmp 1 @ @ 551 587
C:\MyFiles\Programming\OpenCV3\opencv\build\x64\vc15\bin\Good\Cropper\1172015.bmp 1 @ @ 386 430

_| Bad.dat - BaokHor

®aiin lNpaeka ®opmatr Bua Cnpaeka
C:\MyFiles\Programming\OpenCV3\opencv\build\x64\vc15\bin\Bad\Cropper\018916.bmp
C:\MyFiles\Programming\OpenCV3\opencv\build\x64\vcl5\bin\Bad\Cropper\110917.bmp

PncyddlmHHble B (ailiBagdatGood. dat n

Onsa cos3spaHumua . xml danna 3anycTum opencv _creates:s
\opencv_createsamples.exafo Good.datvec samples.vegv 20-h 30

B Windows PowerShell - O

PS C:\MyFiles\Programming\OpencVv3\opencv\build\x64\vcl5\bin> .\opencv_createsamples
.exe Good.dat samples.vec 20 30

Info file name: Good.dat

Img file name: (NULL)

ec file name: samples.vec

BG file name: (NULL)

Create training samples from images collection...
Good.dat(108) : parse errorDone. Created 107 samples
PS C:\MyFiles\Programming\opencv3\opencv\build\x64\vcl5\bin>

Pncys+€&€wos3gaHunue samples. vec

Ecnn BCe npoxoaguT ycnewHO <co3pgaeTcsa Gann samp
coxpaHeHa npuBefgéHHaa K ob6buwemy ¢dopmMamy 36al3yecckaad JT QX
obyuyeHNUA BbLINONHAET KOMaHAY:

\opencv traincascadeexe-data haarcascadevecsamplessec-bg Baddat -numStaged 6 -minhitrate
0.990-maxFalseAlarmRat@.5 -numP0s106 -numNeg263-w 20 -h 30 -mode ALL-precalcValBufSiz256 -
precalcldxBufSiZ256
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TRAINING 15-stage
<BEGIN
POS count : consumed 106 : 106
NEG count : acceptanceRatio 263 : 4.473%9e-05
Precalculation time: 1.456

1 0.65019]
————————— R
1| 0.486692|

1
1
I
I
1
I
]
1
1
+
]
1
1
]
1
1
]
I
1
+

Training until now has taken 0 days O hours 5 minutes 27 seconds.

PMmcy ke@byuyueHne Kackaga

Mocne TOT O, Kak anroputm 3aKoOHYNT «phaabaor Tcyams (cand.»
akitascade asxmii» nanke KaxTK@AC O3 A aHHSbINU
Janee nporpamma c4YyuTbiBaeT AJaHHbe M3 @anna «casl
CommandLineParser pargargc, argv, "{hand_cascade|data/haarcascades/cascade.xml|Path to
hand cascade.}");
String hand_cascade_name = samples::findFile( parser.get<String>("hand_cascade") );
Lct*a*"‘e*'yh”"h”":“ot”‘eeom cho h~aa
OnTumMunsayunsa knondagthonry n etrea™ ~ c¢ch h ™" e YY
{ do minNeighbors = minNeighbors +n;
hand_cascade.detectMultiScale( frame_gray, hands, 1.2, minNeighBors );
while(hands.size()>1);

3aBUCUMMOCTbL BpPEeEMEHMW U 3aBUCUMOCTbL MNpouLeHTa pac

ONTUMANb HbMEeA 3uHaaFrvae Ha rpadguke 1 BMAHO, 4YUTO nNnocne u
Ha rpadcdmke 2 BUAHO, HMTO CUNbHO yBEenNumymBaeTcs nNnpowy
MOXHO CcuYuMuTaTb TOT, KoTopbii ob6ecneyumBaeT Apumeamnesl

LanbHeMnwer o mccnepgosBaHUsa.

0 2 4 6 8 10 12
War npu pnnNeigghboars

lrpPapuIadncmmocTb BpPEemMeHNW OT wWwWara npunpaweHmn
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War npun pninNeigghborg
lrNPapuIXaBZucumMocTb NpoOoyLeEeHTAa HepacnoO3HAaAHHLX W”3

Janee nocTpouMM 3aBUCUMOCTbL BPEeMEeHW pacno3HaBaH
3aBMCMMOCTbL NpouyeHTa pacno3HaBaHMA OT pa3mepa wn3ocC

Mat frame2;

resizéframe, frame2, Siz¢frame.cold m, frame.rows'm), 0, OINTERLINEAREXACT Tk k™~ " 7t

o m o T'E o h ~ - X a e 'E' "~ tm 'y “ h t e -

- J— — < < J— % J—

Bpe,ms
B R
o N b

oON DM O ®

0 2 4 6 8 10 12

KoasdpdpnuyumeHT yMeHbWEHUA UCXO,
pa3 yMeHbWeTCHA UCXOAHaAaSH

FrPaduIXaBncumMoCcTb BpPpEeMEHIB MEagcan mM33HDBaEAHKESH NGT P |
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0 2 4 6 8 10 12

KoadhdpunumeHT yMeHbWeEeHNUA UCKX

pa3 yMeHbWeTCH WUCXOAHE

pacno3HaHtH

H e

%

FrPadpuIXaBlMcnMMOCTb NpPpOLEHTA Hepacno3HaHHBLX KU306pa
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3aBMCUMMOCTbL BpPpeMeHW OT pa3mepa wuU306paxeHUsa U

pas3mMepa mM3sobpaxeHmns nomMOT akT onpepgenuntlibpad@ni un Ma s
nokasbBaerT, 4yTo, Bpemwms pacno3HaBaHMNAH MOHOTOHHDO
mnsobpaxeHwusa. M noaToMy 4YemM 60NnNbwe 3TOT Ko3adhduuywneHt
(KooadpMumeHT yMeHbUWEeHNA MNU30OpaxXxewmePRCNDEHPHHBIX YPB
YTO BUMWAHO Ha T padpuke 4. MoaToMy BaxXHO nopgpob6bparThb
NPOUEHT HepacnoO3HaAaHHbBLX O0OOBEKTOB ewWe He CWUNbHO BHbIC
NpPpoOLEeHT He pacno3HaBaHWMNA3IO%WTr ®N GTHE biN BbLIEN/TIHM,1 a C b
XxecTtammu, NOTOMY 4TO He o6s83aTenbHO, YyTOoOGbL Ha Kaxpg
XeCFHT O MUHEPUMOHHBLIA Npouyecc, KOTOPbLA pgAMTCSHA Ha np
MeHAeTCs BC CpaBHEMHMM Kajpos.
¢ . o~

-

B goaHHOWN cTaTbe nNpoBegeHO wUCCcAenoB amnNeighboisn 9 H K A
as3bBatwwer o, CKONbKO cocepen pONXEH MUMeTb KaXagbll
obpaxXxeHuUuMm U BNUAHUE pa3MepabrhiélpTARKOVPBEBENPAONODAE
TUMANbHBLBWR war paBeH Tpewm nnn yeTblpewm. B yac
JeonocnepgpoBaTtTenbHOCTMW, Bpewms pacno3HaBaHMN4 06"
nnuncekyH§g, a nNpoueHT He3%hcno3HaHHBX o06bekTOB 20
MccnepoBaHMe BNAWAHMA pas3mMepa wunU3IobpaxeHMe nNokas
6onee 9SPPeKTUBHBM ABNAEeTCHA YyMeHblLeHUWeEe pa3mMepa uns3
pacno3HaBaHMWA CYyWeCTBEHHO YMeHblWaeTODbLERPIOBT G, Cw
yBenunuumnpaeTc4a. ana paccMaTpunuBaeMoro npumepa BWULAE
6ypeTt BapbupoBaTtTbCcda OT 1 pgo 2 mMunnucexkd4p¥%n, a npouy
JaHHbBIe 9KCNnepuMMeHTb NpPpoOBefeHb aAR@NEEBORVNIOOPEKE
BMga @MPOHe, oOCBeWeHHOCTMW Npun [Jpyrumux napameTpax U330
appbupoBaTbCcCa, nNo3aToOMYy BaXHO aBAnseTcsH afantuBHO
KOHKpeTHOro cnyuyas.
B XxXopne JanbHenwwxar padon apapmnmpBHaAaH#“ HacTpoOWKkK.
MUHUMUI3INPOBATDbL BpPpeMs pacno3HaBaHWA U NpPpU S3TOM He

c ma c o " 'E° o7 ~te eho™ t x h
L3 * * —_— < "o

- %

Z WO =<
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l.HeckonbKO @(pakToOB O KacKafAHbXx Knaccudgpumkartopax,

HaybHxH ¢ TURL b 4 X

https:// habr.com/ru/companysmartenginesblog/499962/( nata o6paweHunma: 30.05. 2C

2. Cascade Classifier // OpenCV Documentation. URL:

https:// docsopencvorg/4.x/db/ d28/tutorial_cascadeclassifiemtml( paTta o6paweHunma: 30.0

3. Cascade Classifier for Object Detection // OpenCV Documentation. URL:

https:// docsopencvorg/4.x/de/ d37/group __objdetect cascade classifiehtml (g a T a obpauweH

30.05.2022).

4. Viola P., Jones M. Rapid object detection using a boosted cascade of simple featuresedirgscef the

2001 IEEE computer society conference on computer vision and pattern recog@iBiR 2001.

5. Soo0 S. Object detection using Haascade Classifier //Institute of Computer Science, University of Tartu.

2014.

6.06yyeHne KackaganXaapa eavMepanoepaBT OpeokCAURD b HOT O H

https:// kostyakulakowu/opencvo 6 y U exHacecxaggaap gagAt1a ob6paweHunma: 30. 05. 2(
© EdumosBa E. N.

30


https://habr.com/ru/company/smartengines/blog/499962/
https://docs.opencv.org/4.x/db/d28/tutorial_cascade_classifier.html
https://docs.opencv.org/4.x/de/d37/group__objdetect__cascade__classifier.html
https://kostyakulakov.ru/opencv-обучение-каскада-хаара/

A

" s """ EEO IPSH ISSN(p) 27129497 /ISSN () 2542034 S 6/2022

= w ’ PPyg ~, ~ > ~
L h *,,e@_os~’?|:_tln_e ho e

BopoHeXCKMUW ToOcypgapCTBEHHbBIAN Te
r. BopoHexX,

seeot”‘e*'y
B ctTatTbe paccmMaTpuBawTCd MeTOoOAb BOCCTAaHOBI/EHMWUS
vyuynmtTbiBaeTCcCHs MHOT O akToOoOpmBYyCRE&NEGC KHAWME MEKR@ReIMB &I IKS
pab6orT bl ABNAeTCA BoCCTaHOB/€eHMNE noBepXxXHOCTMH pa6oy
Yynpo4yHeHWA paccmMaTpunBatlwTCA TaKWMNENbRPR3IBHRBBOG[P Y e

CBO60,D,HbIMVI wmwapumwkKkammo @& YRpMORERAKBE WY eCK
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Typ6uHa, BOCCTaHOB/NEHWE, YNPOUHEHUE, NO
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TURBINE RECOVERY METHODS

Annotation
The 