THE

SCIENTIFIC
HERITAGE

VOL 1, No 67 (67) (2021)

The scientific heritage
(Budapest, Hungary)
The journal is registered and published in Hungary.

The journal publishes scientific studies, reports and reports about achievements in different scientific fields.
Journal is published in English, Hungarian, Polish, Russian, Ukrainian, German and French.
Articles are accepted each month.

Frequency: 24 issues per year.

Format - A4
ISSN 9215 — 0365

All articles are reviewed
Free access to the electronic version of journal
Edition of journal does not carry responsibility for the materials published in a journal.
Sending the article to the editorial the author confirms it’s uniqueness and takes full responsibility for possible
consequences for breaking copyright laws

Chief editor: Biro Krisztian

Managing editor: Khavash Bernat
Gridchina Olga - Ph.D., Head of the Department of Industrial Management and Logistics (Moscow, Russian
Federation)
Singula Aleksandra - Professor, Department of Organization and Management at the University of Zagreb
(Zagreb, Croatia)
Bogdanov Dmitrij - Ph.D., candidate of pedagogical sciences, managing the laboratory (Kiev, Ukraine)
Chukurov Valeriy - Doctor of Biological Sciences, Head of the Department of Biochemistry of the Faculty of
Physics, Mathematics and Natural Sciences (Minsk, Republic of Belarus)
Torok Dezso - Doctor of Chemistry, professor, Head of the Department of Organic Chemistry (Budapest,
Hungary)
Filipiak Pawel - doctor of political sciences, pro-rector on a management by a property complex and to the
public relations (Gdansk, Poland)
Flater Karl - Doctor of legal sciences, managing the department of theory and history of the state and legal
(Koln, Germany)
Yakushev Vasiliy - Candidate of engineering sciences, associate professor of department of higher mathe-
matics (Moscow, Russian Federation)
Bence Orban - Doctor of sociological sciences, professor of department of philosophy of religion and reli-
gious studies (Miskolc, Hungary)
Feld Ella - Doctor of historical sciences, managing the department of historical informatics, scientific leader
of Center of economic history historical faculty (Dresden, Germany)
Oweczarek Zbigniew - Doctor of philological sciences (Warsaw, Poland)
Shashkov Oleg - Candidate of economic sciences, associate professor of department (St. Petersburg, Russian
Federation)

«The scientific heritage»
Editorial board address: Budapest, Kossuth Lajos utca 84,1204
E-mail: public@tsh-journal.com
Web: www.tsh-journal.com



CONTENT
EARTH SCIENCES

Movchan M., Novikov A.,

Galkina E., Yurov A.

COMPARATIVE ASSESSMENT OF AIR QUALITY BY THE
METHOD OF LICHENOINDICATION ON THE EXAMPLE
OF THE CITIES OF KHIMKI, VIDNOYE OF THE MOSCOW
REGION AND DISTRICTS OF THE CITY OF MOSCOW ...3

PHYSICS AND MATHEMATICS

Antonov A.

HOW AN ALTERNATIVE VERSION OF STR EXPLAINS
THE EXISTENCE OF ANTIMATTER, ANTI-SPACE AND
ANTI-TIME? oo e e s 11
Vystavkina E.

METHODS TO PREVENT EMERGENCIES AND IMPROVE
PROTECTION ..evttiiiiiiiieieieiiiniiiiis s 21

Keikimanova M., Uzbekova D.,

Kulmanova S., Suikimbayeva N.
DETERMINATION OF THE EFFECTIVE ELASTIC
CONSTANTS OF THE COMPOSITE MATERIAL OF THE
PIPE TAKING INTO ACCOUNT THE TEMPERATURE....31
Minvalieva G.

APPLICATION OF ALGORITHMS ON GRAPHS FOR

Keikimanova M., Uzbekova D., SOLVING PROBLEMS ......oovivieeieeeieeeteeesree e eine s 36
Kulmanova S., Suikimbayeva N.
NUMERICAL STUDY OF THE STRESS STATE OF AN
UNDERGROUND OIL PIPELINE MADE OF
VISCOELASTIC MATERIAL ..cceevveeveveeeeeeeeeeeeeeeeeeeeerennnens 25
TECHNICAL SCIENCES
Butunov D., Abdukodirov S., Sazhinov A.
Khusenov U., Buriyev Sh. THE NEED FOR A FULL-TIME PSYCHOLOGIST IN
METHODS OF IMPROVING TECHNOLOGICAL ENTERPRISES AND ORGANIZATIONS .....cooevvvvvviiiinns 54

PRACTICES OF PROCESSING OF COMBINED TRAINS AT
INTERMEDIATE STATIONS ...ovtiiiees 39
Fomin O., Lovska A.,, Rybin A.

PECULIARITIES OF DETERMINATION OF STRENGTH OF
UNIVERSAL OPEN WAGON FRAME WITH GIRDER
BEAM OF SHORT-SHAPED PROFILES.......cccoeeeeeiennnne 44
Reznik D.

ARTIFICIAL NEURAL NETWORKS. ANALYSIS OF
POSSIBILITIES OF USE IN PURPOSES TO ENSURE
INFORMATION SECURITY. ..euuiiiiiiiiiiens 50

Hvozd V., Tyshchenko O.,

Pozdieiev S., Nekora O., Sidnei S.

RESEARCH OF FIRE RESISTANCE OF ELEMENTS OF
STEEL FRAMES OF INDUSTRIAL BUILDINGS TAKING
INTO ACCOUNT THE LEVEL OF MECHANICAL LOADING

Chekan M., Shirokov V.

IMPLEMENTATION OF NETWORK ARCHITECTURE FOR
DISTRIBUTED AUCTION SYSTEM FOR VIRTUAL
RESOURCES ...ttt eeeenaae s 63



The scientific heritage No 67 (2021)

43

CONCLUSION

One way to reduce the inefficient downtime of
trains and wagons at intermediate stations is to ration-
ally determine the number of technological operations
performed with them.

In determining the work efficiency of intermediate
stations, it is important to properly regulate the timing
of maneuver trips, which is the basis of technological
operations.

Based on the results of the calculations, it was
proved expedient to determine the trip times according
to the guidelines.

Based on mathematical modeling, the half-trip
times showed that the shunting composition depends on
the speed of movement and that the maneuver speeds
should be limited to the specified speeds.
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VY crarTi BUCBITIICHO 0COOIMBOCTI BU3HAYECHHS! OCHOBHUX TIOKa3HHKIB MIITHOCTI yJIOCKOHAIEHOT KOHCTPYKIIiT
pamu HamiBBaroHa. Pe3ynbTaTy MpoBeeHNX AOCIIKEHb CIPUATHMYTh CTBOPEHHIO PEKOMEH/IAIIN 111010 MPOEK-
TYBaHHS CYy4aCHUX KOHCTPYKIIH pyXOMOTo CKJIaAy Ta MiABUIICHHIO e(eKTUBHOCTI HOT0 eKCIuTyaTaltii.

Abstract

The article highlights the features of determining the main strength indicators of the improved design of the
open wagon frame. The results of the research will contribute to the creation of recommendations for the design
of modern structures of rolling stock and increase the efficiency of its operation.

Karo4oBi cioBa: TpaHcmopTHa MexaHiKa, HAIiBBaroH, Hecyda KOHCTPYKINS, XpeOToBa Oaika, MIIHICTh

pamn.

Keywords: transport mechanics, open wagon, load-bearing structure, girder beam, frame strength.

ITocTanoBKa mMpodIemMu.

[TinBumeHass e(eKTUBHOCTI  (YHKI[IOHYBaHHS
TPaHCIIOPTHOI TalTy3i 3yMOBITIOE HEOOXiTHICTE BITPOBa-
JOKEHHS B CKCITTyaTaIlifo Cy4acHUX TPaHCMOPTHHX 3a-
c00iB. OCKIIBKM OCHOBHHI CEIrMEHT TIEPEBI3HOTO TMPO-
1iecy BiJJBOAMTHCS 3aTI3HUYHOMY TpPAHCIIOPTY, TO JIO
CTBOPCHHS CYYaCHUX KOHCTPYKIII BaroHiB IOBHHHI
TIpe.’ IBISATHCS 0COOJMBI BUMOTH.

Jtst yTpuMaHHS JTiAepChKUX MTO3MIIH 3aTi3HNIHOL
ramy3i BaXIJMBUM € CTBOPCHHS BaroHiB 3 TIOKparie-
HUMH TEXHIYHUMH Ta EKCIUTyaTaIlliiHUMH XapaKTepuc-
ThKaMu. [Ipr oMy ocoGnvBa yBaru IOBHHHA TIPHII-
NATHCA 1X HEeCy4MM KOHCTPYKIisSM — Ky3oBaMm. Heo0-
XITHUM € ypaxyBaHHS Ha CTafii TPOCKTyBaHHA
HECYyYMX KOHCTPYKIII BaroHiB 3axojiaM IMOJ0 3017Tb-
IICHHS HaBaHTaXXyBaJILHOTO 00’€My, 3MEHIIICHHIO Ma-
TEPiaTOEMHOCTI, afanTarii KOHCTPYKIil 10 HaWOiIbII
HECIIPUATINBHUX PEKUMIB HABAHTAXKCHHS, & TAKOXK MO-
XKIMBICTh KOMOIHOBAaHOI B3a€MOI] 3 IHIIUMH BHIAMH
TpPaHCIOPTY Tomlo. Bce Iie cIpuATHME CTBOPEHHIO
IHHOBAITIHHOTO KOHKYPEHTOCIIPOMOKHOTO PYyXOMOTO
CKIIaAy Ta MiABUIICHHIO e(h)eKTHUBHOCTI HOT0 eKCIuTya-
Tarii.

CraH nocaigxeHHs.

[epenymoBu [UIs 301TBIICHHAS YAaCTKH PUHKY 3aJTi-
3HUYHHUX BaHTKHHUX II€PEBE3CHb BHCBITIIOIOTHCS Y
po6oti [11]. HaBeneni mipkyBaHHS, sIKi IIOBHHEH Bpa-
XOBYBAaTH CyYacHHH 3ali3HUYHUN TpaHcmopT. OcoO-
JMBY yBary HPHIUICHO NPUIYIIEHHSM PO BIIPOBa-
JOKCHHS IHHOBALlifHUX BaroHiB Ta cdepax iX BIUIUBY.
OpHak npy bOMYy y poOOTi HE OrOBOPEHO BUMOT L1010
IIPOEKTYBaHHsI Cy4aCHOI'O PYXOMOI'O CKJIaJy.

AHani3 KOHCTPYKUil iIHHOBaLIHHOTO BaHTAXXHOTO
BaroHa i KOMOIHOBaHMX IIepEBE3€Hb BAHTAXKIB Y

MIDKHapOJHOMY CITOJTyYeHHI BUCBITIIIOETHCS y PoOOTI
[8]. 3a3HaueHi mepeBaru 3aCTOCYBaHHS JaHOTO BaroHa
y TIOpIBHSIHHI 3 iCHYIOUMMH KOHCTpPYKIisMH. PazoM 3
MM TIPY TIPOCKTYBaHHI 3a3HAa4€HOI KOHCTPYKIIii Ba-
TOHa HE BPAaxOBaHO 3aXOiB MO0 3MEHIICHHS HOTO
TapH.

Oco0mmBOCTI 3aCTOCYBaHHS MaTtepiajiiB HOBOTO
TTOKOJIHHS TSI 3MEHIIICHHS Tapy 3aTi3HUYHUX BaroHiB
BHCBITIIEHO y poOoTi [15]. ABTOpamu po3ristHyTI Tiep-
CTIEKTHBH 3aCTOCYBAaHHS MarHi€BMX CIUIaBiB B KOHCT-
PYKIISIX 3alli3HUYHAX BaroHiB. Paszom 3 miuMm B poboTi
BIZICYyTHI PE3yNbTaTH OOTPYHTYBAaHHS BHKOPHUCTAHHS
MarHi€BUX CIUIaBiB B HECYYHX KOHCTPYKIIiSIX BaroHiB.

3axo/M MO0 yIOCKOHAIECHHS HeCYy40i KOHCTPYK-
1ii BaroHa 3 MeTOIO MiJBUINEHHS €()EeKTUBHOCTI HOTO
eKCILTyaTallii BUCBITICHO y poboTi [12]. HaBexeHo pe-
3yJIBTaTH PO3PAXYHKY Ha MIIHICTh HECY40i KOHCTPYK-
uii BaroHa. OHAK aHi TEXHIYHI pilIeHHS He 3a0e3Ire-
YyIOTh 3MCHIICHHS TapH HeCcy4oi KOHCTPYKIIiI BaroHa
npH 3a0e3MeYeHH] YMOB MIITHOCTI Ta €KCILTyaTaliiHoi
HaIIHHOCTI.

OOrpyHTYBaHHS 3aCTOCYBaHHS  paIliOHATLHOI
KOHCTPYKIIi paMH HaIliBBaroHa IMUIIXOM KOMII IOTEp-
HOTO MOJICITIOBAHHS MPOBOAUTHCS B poOoTi [3]. Hase-
JICHI pe3yJIbTaTh po3paxyHKy Ha MIIHICTh paMH HaIliB-
BaroHa, sIKi IIITBEPIWIN JOIUIGHICTh 3aIPOIIOHOBA-
HUX 3axoxiB. [IpW LFOMY 3alpPONOHOBaHI pillICHHS
CIIPSAMOBaHI Ha YIOCKOHAJICHHS KOHCTPYKIIi pamu Ta
HE CIIPUSIOTH 3MEHIICHHIO TapHy HalliBBaroHa.

CTpyKTypHO-IMHAMIYHAH aHaNi3 HECy4oi KOHC-
TPYyKUii HaliBBaroHa 3 BUKOPUCTAHHAM METOJY CKiH-
YEeHHUX EJIEMEHTIB IPOBOJIUTHCS B poboti [7]. Busna-
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YEHO BJIACHI YaCTOTH KOJIHMBaHb 3aIIPOITIOHOBAHOT KOHC-
TpyKuii Barona. OiHaK 3aIpOIOHOBaHI KOHCTPYKIIiHHI
pimeHHs He 3a0e3MeyyIoTh 3HIKCHHS TapH BaroHa.
3axonu MO0 3MCHIICHHS AWHAMiYyHOI HaBaHTa-
JKCHOCTI HECYYMX KOHCTPYKLIH BaroHiB IJIs ITiIBH-
mIeHHs eeKTHBHOCTI IX eKCIUTyaTtallii HaBeJeHi y po-
6orax [6, 10]. ChopmoBaHi MaTeMaTHYHI MOAEII, SKi
JIO3BOJIAIOTh OTPHMATH YTOYHEHI 3HAYCHHS AWHAMIY-
HUX HaBaHTAKEHb, IO AIFOTH HAa HECYdi KOHCTPYKIIi
BaroHiB. 3ampoIOHOBaHI KOHCTPYKIIHHI yIOCKOHa-
JICHHA HeCYYMX KOHCTPYKLiH BaroHiB. OIHaK BOHHU
CHpsIMOBaHI Ha 3a0e3MeUEeHHs MIIJHOCTI HECY4nX KOHC-
TPYKLIi/ BaroHiB, a He 3MEHIICHHSI iX TapH.
IIpoBeneHuit anami3 giTepaTypHUX HKEPEIT JO3BO-
Jisie 3p0OMTH BUCHOBOK, 1110 AOLIJIBHUM € MPOBEACHHSI

-, R NPTy E i
ey e - —— Y

a

JOCIIIKEHb, SIKI CHIPSMOBAHI Ha 3MEHIIEHHS Tapu He-
Cy4ux KOHCTpyKuUiii BaroHiB. lle cmpusrume 3meH-
TICHHIO 1X MaTepialoEMHOCTI, a BiAITOBIXHO 1 BUTpAT Ha
BHUTOTOBJICHHS TIPH 3a0€3IICUCHHI YMOB MIITHOCTI.

MeToro CTaTTi € BUCBITICHHS OCOOJIMBOCTEH BH-
3HAYCHHS MII[HOCTI PaMH YHiIBEpCATLHOTO HATIIBBAaroHa
3 XpeOTOBOO OAITKOIO 13 KOPUTOMOAIOHUX TIPOQIITIB.

Buknaa ocHOBHOTo MaTepiajy cTatTTi

Jns 3HIKEeHHS COOiBapTOCTI BHUTOTOBJICHHS Ta
eKCIUTyaTallii HaliBBaroHiB MOXIIMBUM € 3HIDKESHHS iX
TapH, i BiAIOBIAHOTO 301TBIICHHSA BaHTaXOITi IHOMHO-
cTi. JloCATTH LBOTO MOXKITMBO LITAXOM YAOCKOHACHHS
KOHCTPYKIIi MOZYNsi paMH, Ha OCHOBI 3aCTOCYBaHHS
KOPHUTOMOAIOHNX TPOGLNIB B SKOCTI OCHOBHHX HECY-
YHUX eJIEMEHTIB (pUCYHOK 1).

0

Pucynok 1. Xpebmosa banka nanigeazona a) munoga KOHCMpPYKyisi; 6) yOOCKOHAIeHA

Jnst oOTpyHTYBaHHS JIOIUTBHOCTI 3aCTOCYBAHHS
KOPHUTOTONIOHNX TIPOGiNiB B SIKOCTI HECYUIHNX €IIEMEH-
TiB XpeOTOBOT OaJIKM HaMiBBaroHa BUKOPHUCTAHO METOJ
OTITHMI3aIil 3a pe3epBamMu MirtHOCTI. [Ipn 1IBOMY BHpI-
IIIEH] TaKi HAYKOBO-TIPAaKTHYHI 33/1a4i:

| BU3HAYCHHS pO3PaXyHKOBHUX PE3EPBiB MIITHOCTI
pamu obpaHoOi AJIs TOCTiPKEHHSI MOJIET HalliBBaroHa
Ha OCHOBI aHaTi3y KOMIUIEKCHUX TEOPETHUIHO-PO3pa-
XYHKOBHX JOCIHI/DKEHB i1 pOOOTH 10 CIPUHHATTIO eKC-
IUTyaTariiHuX HaBaHTaxeHb. [ 1boro Oyiio po3po06-
JIEHO KOMIT TOTEpPHY MOJIeTTh paMHy HaTliBBaroHa Moeli
12-757 Ta mepeBipeHo ii afeKBaTHICTB, 3MOJICTFOBaHI
eKCIUTyaTaliiiHi poboyi cuTyarii Ta BU3HAYEHO HaIpy-
KeHO-Ie(h)OpMOBaHi CTAHH METOAOM CKIHUCHHUX eJIeMe-
HTIB;

2 BU3HAYEHHS JIOTTyCTUMUX MIITHICTHHX XapaKTe-
PHUCTHK JUIT KOHCTPYKIIHHHUX E€JIEMEHTIB paMU HaTliB-
BaroHa;

3 BH3HA4YECHHS ONTUMAIBHMX TEPEPi3iB 3ampoIro-
HOBaHWX JI0 BIIPOBA/HKECHHS KOPUTOMOAIOHUX Tpo(imiB
3 ypaxyBaHHSM KOHCTPYKI[IHHMX Ta MIIHICTHUX oOMe-
JKCHb;

4 Ha OCHOBi BU3HAUEHUX ONTUMAIbLHUX TTapameT-
piB mepepiziB pamu mixGip ii BUKOHAHE;

5 po3poOeHHs HOBO1 KOHCTPYKITiT paMu i3 mimio-
paanx mpodimis;

6 KOMIUIEKCHa TEOPETHYHO-PO3paXyHKOBa Mepe-
BipKa HOBOi KOHCTPYKIIT pamMu;

7 aHai3 Pe3yNbTATIB TOCIIKCHb.

PesynbraTu po3paxyHKy Ha MIIHICTh THIIOBOi
XpeOTOBOI Oaky HAIliBBaroHa Ta BU3HAUCHHS ONTHMAa-
JLHUX TIapaMeTpiB 11 BUKOHAHHS HaBeCHI B TabmuII 1.

Tab6mus 1

Br3HaueHHS ONTHMAIBHHUX [TApaMeTpPiB XpeOTOBOI OAJIKK HalliBBaroHa

Enement pamu | JloBXKHHA, M

3amac MilHOCTI | Gexg, MITa |1y, CM#| L, CM4| Wy, cM3| Wy, eM3 | [ W], eM3 | [W, ], cM3

banka xpe6ToBa 12,8 1,1

312,4

41512,19

6288488
1317,95
2566,7
1186,1
2310,03
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3 ypaxyBaHHSM IIPOBEJEHUX PO3PAXyHKIB B KO-
CTi HECY4HX eJIeMEHTIB XpeOToBO1 Oanku oOpaHi KOpH-
tonoaiOHi mpodini. e cripusie 3MeHmIeHH!O ii Macu Ha
8% y MOpIBHAHHI 3 paMOIO BaroHa-IPOTOTHITY.

st oOrpyHTYBaHHSI BUKOPHCTaHHSI KOPHTOIIOI-
OHMX TPOQITIB B IKOCTI HECYYHX EIEMEHTIB XpeOTOBOT

6aiku 1MoOyZOBaHO IPOCTOPOBY MOJENb PaMH HalliB-
BaroHa (pPHUCYHOK 2) Ta IPOBEAECHO PO3PaXyHOK Ha Mi-
HicTh. Bei rpagivuni podoTt mpoBoamIiiics B porpa-
MHOMY Komrutekci SolidWorks [13, 14]. Po3paxyHok
Ha MIIHICTh 3MiMICHEHNH B MPOTPaMHOMY KOMILIEKCI
SolidWorks Simulation 3a MeTOZOM CKiHUCHHX eJleMe-
HTIB [4, 5, 9].

Pucynox 2. [Ipocmoposa moodens pamu Haniseacoua

CKIHYCHHO-CJICMCHTHY MOJICNb  YAOCKOHAICHOT
KOHCTPYKIIii paMy HarliBBarona HaBeJICHO HA PUCYHKY
3. OnTuMabHa KUTBKICTh €eMEHTIB CITKA BU3HAYCHA
3 BUKOPHUCTAHHIM TpadoaHaniTHIHOTO MeToy. B siko-
CTI CKIHYEHHMX EJIEMEHTIB 3aCTOCOBaHI i30TIapaMeTpH-
yHi TeTpaeapu. [Ipu bOMY KUTBKICTh €IEMEHTIB CiTKA

cknana 135154, By3niB — 44826. MakcuManbHUH po3-
Mip eJeMeHTY ciTKu nopiBHIOE 120,0 MM, MiHIMATBEHIHA
— 24,0 MM, MaKCUMaJbHE CIIBBIIHOIICHHS OOKIB elie-
MEeHTIB — 514,76, BiICOTOK €IEMEHTIB 3 CITiBBiJHOIICH-
HsM OOKIB MeHTIIIe TproX — 16,5, Oibine necsatu — 25,8.

Pucynox 3. Crinyenno-enemenmna mooeib pamu Hanieeazona

Po3paxyHkoBa cxemMa paMH HalliBBaroHa HaBe-
JIcHa Ha PUCYHKY 4. BuzHaueHHS MIIHOCTI paMy Harti-
BBaroHa IIPOBEACHO I | po3paxyHKOBOTO peXUMY —
“ynap”. BpaxoBaHo, 110 Ha pamy Jii€ BEpTHKaJIbHE CTa-

THYHE HaBaHTaXEHHS P, 3 ypaxyBaHHSIM BHKODPHC-
TaHHA ITOBHOI BAaHTAKOIIAHOMHOCTI BaroHa, a TaKOxK
TTOB3/I0BXKHE HABAaHTAXCHHA P, Ha 3a/IHill yIIOp aBTO3-
yerry.
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Pucynox 4. Pospaxynkoea cxema pamu Hanigeazona

3aKpiruIeHHs MOJIENI 3/1iHCHIOBAJIOCS B 30HAX CIIH-
paHHA paMHu Ha Bi3kd. MaTepian KOHCTPYKIIii — cTaib

mapku 0912C. PesymbTaTé po3paxyHKy Ha MIIHICTB
pamu HaBe/IeHi Ha PUCYHKax 5, 6.

von Mises

(N/m?)

3.365¢ + 008
3.085¢ + 008
2.804e + 008
2.524¢ + 008
2.243e + 008
1.963e + 008
1.683e + 008
1.402e + 008
1.122e + 008
8.413e + 007
5.609¢ + 007
2.805¢e + 007
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von Mises

(N/m?)
I 3.365¢ + 008

3.085e + 008
2.804¢ + 008
2.524¢ + 008
2.243e + 008
1.963¢ + 008
1.683¢ + 008
1.402¢ + 008
1.122e + 008
8.413e + 007
5.609¢ + 007
2.805¢e + 007

o
Pucynox 5. Hanpyoscenuii cman pamu Haniegacona
a) 6uo 300ky, 6) 6uo 3HU3Y

URES (mm)
2.566e + 001

I 2.352e + 001
- 2.138e+ 001
1.924e + 001
1.710e + 001
1.497¢ + 001
1.283e + 001
1.069¢ + 001
8.552e + 000
6.414e + 000
4.276e + 000

2.138e + 000
0.000e + 000
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MaxcumanbHi €KBIBaJICHTHI HaNpPyXEHHS TIPH
IFOMY BHHHUKAIOTh B 30HI B3aeMomii XpeOTOBOI Oanku
31 MIBOPHEBOIO Ta CcKianarTh O0am3pko 340,0 MIla i He
NepeBHILYIOTh gomyctumi [1, 2]. MakcumainbsHi niepe-
MillleHHs CKJann 0ym3bko 26,0 MM Ta 30Cepe/KeHi B
LEHTpaJIbHIl YacTHHI paMu.

BuchoBku

1. Y nockoHaJIeHO paMy YHIBEpCAITLHOTO HaIliBBa-
TOHa IIUITXOM BIPOB/KECHHSI B IKOCTI HECYUHMX €eMe-
HTiB XpeOTOBOT Oankn KopuTonoaioHnX mpodinis. I'e-
OMETpHYHI MapameTpH MpodisiB 0o0paHi 3a pe3epBoM
MII[HOCTi TUIOBOT KOHCTPYKIIiT paMy HariBBarona. Bu-
KOPUCTaHHS KOPATOMOAIOHUX MPOdiiB B IKOCTI OCHO-
BHHUX HECYUHX E€IIEMEHTIB PaMH CIIPHSE 3MCHIICHHIO i
Macy Ha 8% y TIOpiBHSIHHI 3 paMOIO BaroHa-MpOTOTHITY.

2. IIpoBeneno po3paxyHOK Ha MIIHICT paMu Ha-
niBBarona. [Ipy 11boMy BUKOPHCTaHO METOJ CKIHICHUX
CIIEMEHTIB, SIKMH peai3oBaHO B MPOTPaMHOMY KOM-
wrekci SolidWorks Simulation. MakcumanbHi exBiBa-
JICHTHI HalIpy>KCHHS P [IbOMY BUHHKAIOTh B 30HI B3a-
eMoii XpeOTOBO1 OAKH 31 IMBOPHEBOIO Ta CKIAMAIOTH
6mm3pko 340 MIla i He mepeBHIYIOTE ToTycTHMI. Ma-
KCHMaJIbHI ITepeMileH s ckiaaan 01m3pko 26,0 MM Ta
30CEpEDKEHI B IICHTPaIbHINA 9acTHHI paMu.

OTpuMaHi pe3ynbTaTH CHPUSTHMYTh CTBOPCHHIO
pEKOMEHJALIHN 1OJ0 NMPOEKTYBaHHS Cy4acHHX KOHC-
TPYKIIH pyXoMOTO CKJIaay Ta MiIBUIICHHIO ¢EKTUB-
HOCTI HOTO eKCIDTyaTaltii.
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B name Bpems, HeoOxoanMo 00paTHTh 0c000C BHUMAaHNE HA PA3BUTHE W COBEPIICHCTBOBAHNE KaK CPEICTB

HalaJeHus, TaK U CPEJICTB 3aMINTHI B KHOeprpocTpancTBe. 1o mpudnHe MOSBICHUS HOBBIX TEXHOJIIOTHI U Pa3BH-
THS YK€ MCTIONB3YEMBIX, BO3PACTAIOT PUCKU JUTA 3aIIUTHl nHpopMmannu. B cratbe 060cHOBBIBaeTCS HEOOXOAN-
MOCTb Pa3BUTHS U IPUMEHEHMST NCKYCCTBEHHBIX HelpoceTeil B cdepe kubepOe3omacHoCTH, M HaMedaroTesl mep-
CIIEKTHBHI 110 UX JalbHeHIIeMy NPUMEHEHHIO B JAHHOM cdepe.

Abstract

In our time, it is necessary to pay special attention to the development and improvement of both attack and
defense means in cyberspace. Due to the emergence of new technologies and the development of already used
ones, the risks for information protection are increasing. The article substantiates the need for the development
and application of artificial neural networks in the field of cybersecurity, and outlines the prospects for their further

application in this area.

KiioueBbie ciioBa: Kubepbe3omnacHOCTh, HCKYCCTBEHHBIE HEHpoceTH, MH()OPMaHOHHBIE TEXHOJIOTHH, WH-
(bopmanronHast 6€30MacHOCTb, UCKYCCTBECHHBINH HHTEIUICKT.
Keywords: Cybersecurity, artificial neural networks, information technology, information security, artificial

intelligence.

B coBpeMeHHBIX ycnoBHsX IpobieMa obecrede-
HUSI ”HGOPMaNMOHHOM 6e30acHOCTH pHOOpesa 0co-
0oe 3HayeHUe. BHenpeHne MHQOPMALMOHHBIX TEXHO-
JOTHH BO Bce cdepbl YENOBEUECKOH IEATENbHOCTH
IIPUBENIO K TOMY, YTO COBPEMEHHBIE CUCTEMBI TOCyAap-
CTBEHHOTO YIIpaBJICHHs, oOecrieueHuss BOCHHOU Oe3-
OIIACHOCTH H (byHKLIHOHMpOBaHMe OKOHOMHYECCKHUX
CyOBEKTOB HE BO3MOXXHBI 0€3 MCII0JIb30BaHHs UHPOP-
MalHMOHHBIX CeTeﬁ, KOTOPBLIC ITO3BOJIAIOT 3@ MUHUMAJIb-

HOE BpeMs Haubosiee palMOHANBHBIM CIIOCOOOM HC-
MI0JIb30BaTh O'POMHEBIE MacCHUBBI HH(pOpMaIyu. Takas
3aBHCUMOCTh O MH(OPMAILMOHHBIX CETeH co3maeT mo-
TEHIMAJbHbIE U peabHbIE YIPO3bl HECAHKLIMOHUPO-
BAaHHOTO IPOHUKHOBEHUS B HHUX C MOCJICAYIOMUM II0-
XWIICHUEM, ITOBPSKACHHEM W/WIH HCKaxeHHeM. O
Ba)XKHOCTH IIpo0JieMbl MH()OPMALMOHHOK 0e30macHo-
CTH cBUETENbCTBYET TOT akt, uro B 2019 rogy pac-
XoAbl Ha ee oOecrmedenwe gocTurid obnéma 103,1



