IHCTUTYT cucTem ynpaeniHHA
MHO AsepbangxaHcbKoi pecnyonikn

HauioHanbHUN TeXHIYHWI YHiIBEpCUTET
"XapKiBCbKU MOSMITEXHIYHUIA IHCTUTYT"

XapKiBCbKU HaLioHanbHWUM
YHiBEpPCUTET pagioenekTpoHikn

HauioHanbHWI aepoKOCMIYHUIA YHIBEpPCUTET
imeHi M. €. XKykoBcbKoro
"XapKiBCbKUIW aBiauinHUA iIHCTUTYT"

YHiBepcuTeT TEXHOMOTIT | FyMaHiTapHUX HayK
(m. Benbcbko-bsina, MonbLa)

[IPOBJIEMM
IHPOPMATU3ALI

Te3n gonosigen AoBaHagUATOI MiXKHApPOAHOI
HaYKOBO-TEXHIYHOI KOH(bepeHLil

21 — 22 nuctonaga 2024 poky
Tom 3: CEKHII 5, 6, 7

Bbaky — Xapkis — benbcbko-bsna —2024



Mpo6nemu iHchopmaTM3auii : ABaHagUsTa MixkHapoaHa HayKOBO-TEXHIYHA KOHdepeHLis

YK 004 : 681.3 doi: https://doi.org/10.32620/P1.24.t3

V 36ipHUKY MOAAHO TE€3W JOIMOBIEH ABaHAALATOT MDKHAPOAHOI HAyKOBO-TEXHIUHOI KOH(epeHii
“IIpo6nemu inpopmaTH3anii”. Po3riasHyTi MUTaHHS 3a TAKMMH HampsiMaMu: iH(opMaTH3alis HaBJab-
HOTO TIPOLECy; 3aCTOCYBaHHsI, eKCILTyaTallis Ta 6e3nexa (pyHKIIOHYBaHHS TEIEKOMYHIKAI[IHHUX CHCTEM
Ta MepeXk; KOMIT IOTepHI METO/I 1 3aco0H 1H(pOPMALIHUX TEXHOJIOTIH Ta YIPABIiHHS;, METOIH IIBHIAKOL
Ta I0CTOBIpHOT 0OPOOKH TaHHX B KOMIT IOTEPHHUX CHCTEMax Ta MeperKax; IIUBUIbHA Oe3Ieka Ta 3aXUCT KpH-
THYHOI iHppacTpykTypu(iH(opMaiiiHa miaTpruMKa); cydacHi iHGopManiiiHO-BUMipIOBaTIbHI CHCTEMH.

OPIAHIBALITUHNUN KOMITET KOH®EPEHI]IT
Cniezonosu opekomimemy:

TAIINMOB Enbman Tisic ormu (0.#.6. & 6.1., npogh., ICY AP, baky, Asepbaiioxcan);
KAPIITHCBKI Mixkomnaii (0.x., npog., Yuieepcumem Benvcwvro-Bsina, Honvwa);
KOBAJIEHKO Anppiit AnaroniioBud (0.m.u., npogp., XHYPE, Xapxis, Yrpaina);
KVYUYVK Teopriit Anaromniitosud (0.m.u., npogh., HTY «XIII», Xapxis, Yxpaina);
OEJIOPOBUY Oner €srexosud (0.m.H., npog., HAY «XAl», Xapxis, Ykpaina).
Ynenu opexomimemy:
TJIABYEB Makcum Iroposud (k.e.n., doy., HTY «XIIl», Xapxis, Ykpaina);
TJINBA Banenrun AnarosiioBud (0.m.u., npogh., KHYBA, Kuis, Ykpaina);
JIOPOHIH €Bren Bonoaumuposud (k.m.4., doy., HAY, Kuis, Yrpaina);
3AMIIEBA €nena (K m.H., npoqb Vuisepcumem micma JKunina, Kunina, Cnosavuuna);
3AIIOJIOBCHKUIM Muxona Hocunosuu (x.m.n., npogh., HTY «XTIl», Xapxis, Yrpaina),
KAJIIHIH €sreniit IBanosuy (0.m.n., npog., HY BplIkY, Kuis, Yrpaina);
KOJIOMIMLIEB Onexciit Borogumuposud (0.m.n., npogh., HTY «XIIy», Xapris, Yipaina);
KOCEHKO Bikrop Bacunsosud (0.m.1., npogp., I "I/ ITIKHI AIT", Xapxis);
KPACHOBAEB Bikrop Anaroniiiosud (0.m.u., npog., XHY, Xapkis, Ykpaina);
JIEBAIIEHKO Biraiii (k.m.n., npog., Yuieepcumem micma XKunina, Kunina, Croeawuuna),
JIEBUEHKO Jlapuca Onekciiua (0.m.n., doy., HTYY «KIIl», Kuis, Ykpaina);
JIEHIEHKO Osexcanap bopucosuu (k.m.n., doy., HAY «XAl», Xapxie, Yrpaina),
MIXAJIb Oner Munmunosuy (0.m.x,, ooy., XHYPE, Xapxis, Ykpaina);
MOXAEB Onekcanap Onexcaunposud (0.m.H., npogh., XHY BC, Xapxie, Vkpaina);
TIOOPOXHSIK Annpiii OnexciiioBud (k.m.n., doy., HTY «XI1l», Xapxis, Ykpaina);
PYBAH Irop Bixroposuu (0.m.n., npogh., XHYPE, Xapxis, Ykpaina);
PYJIHUALILKUI Bonogumup Mukonaitosud (0.m.n., npod., JHIT OBT, Yepracu, Ypaina);
CEBEPIHOB Ounekcanzp Bacuinbosud (x.m.w., doy., XHYPE, Xapkie, Yrpaiua);
CEMEHOB Cepriii I'ennaaiiouy (0.m.n., npog., IV, Kpaxis, Honrvwa);
CMIPHOB Onexkcanap Anaromniiosud (0.m.x., npog., LIHTY, Kponusnuyvkuil, Yxpaina),
TPETBSKOB Oser Bansreposud (0.m.#,, npogh., HAY, Kuis, Vkpaiua);
TPUCTAH Awnnpiit Bikroposuu (0.m.H., npog., TH/I OBT, Yepkacu, Vkpaiua);
HIE®EP Onexcaunap Biraniiiosuy (0.m.n., npogh., [THTY, Ilonmasa, Ykpaina).
Cexpemapiam opekomimemy:
KVYUYVK Hina I'eopriisua (0.m.H., npog., HTY «XIIl», Xapkis, Vkpaiua);
JIAINEHKO Onexciit Cepriiiosud (k.m.H,, 0oy., XHYPE, Xapxis, Ykpaina).

© ICY AP, HTY “XIII”, XHYPE, HAY "XAI", YTil'H, 2024



https://doi.org/10.32620/PI.24.t3

Institute of Control Systems
of the Ministry of Science and Education
of the Republic of Azerbaijan

National Technical University
Kharkiv Polytechnic Institute

Kharkiv National University
of Radio Electronics

National Aerospace University
Kharkiv Aviation Institute

University of Bielsko-Biala

PROBLEMS oOF
INFORMATIZATION

Proceedings of 12-th International
Scientific and Technical Conference

November 21 — 22, 2024
VOLUME 3: SECTIONS 5, 6, 7

Baku — Kharkiv — Bielsko-Biala —2024


https://www.kpi.kharkov.ua/eng/

Problems of Informatization: the twelfth international scientific and technical conference

UDC 004 : 681.3 doi: https://doi.org/10.32620/PI.24.t3

The collection presents abstracts of reports of the twelfth internationa scientific and
technical conference “Problems of Informatization”. Issues in the following areas are consid-
ered: informatization of the educational process; application, operation and safety of telecom-
munication systems and networks; computer methods and means of information technology
and management; methods of fast and reliable data processing in computer systems and net-
works; civil security (information support); modern information and measurement systems.

ORGANIZING COMMITTEE

Co-chairs of the organizing committee:

Elshan Giyas oglu HASHIMOQV (Dr. national security and mil. sc., Baku, Azerbaijan);
Mikolay KARPINSKI (Dr. Sc. (Tech.), Prof., Bielsko-Biala, Poland);

Andriy KOVALENKO (Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine);

Heorhii KUCHUK (Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine);

Oleg FEDOROVICH (Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine).

Members of the organizing committee:

Maksym HLAVCHEV (PhD (Econ.), Ass. Prof., Kharkiv, Ukraine);
Vaentyn GLYVA (Dr. Sc. (Tech.), Prof., Kyiv, Ukraine)

Yevhen DORONIN (PhD (Tech.), Ass. Prof., Kyiv, Ukraine);
ElenaZAITSEVA (Dr. (Comp. Eng.), Prof., Zilina, Sovakia);

Nikolai ZAPOLOVSKY (PhD (Tech.), Prof., Kharkiv, Ukraine);
Yevhen KALININ (Dr. Sc. (Tech.), Prof., Kyiv, Ukraine);

Oleksii KOLOMIITSEV (Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine);
Viktor KOSENKO (Dr. Sc. (Tech.), Prof., Poltava, Ukraine)

Viktor KRASNOBAYEYV (Dr. <. (Tech.), Prof., Kharkiv, Ukraine);
Vitay LEVASHENKO (Dr. (Comp. Eng.), Prof., Zilina, Sovakia);
LarysaLEVCHENKO (Dr. Sc. (Tech.), Ass. Prof., Kyiv, Ukraine);
Oleksandr LESHCHENKO (PhD (Tech.), Ass. Prof., Kharkiv, Ukraine);
Oleg MIKHAL (Dr. <. (Tech.), Ass. Prof., Kharkiv, Ukraine);
Oleksandr MOZHAIEV (Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine);
Andrii PODOROZHNIAK (PhD (Tech.), Ass. Prof., Kharkiv, Ukraine);
Igor RUBAN (Dr. Sc. (Tech.), Prof., Kharkiv, Ukraine);

Volodymyr RUDNYTSKY1 (Dr. . (Tech.), Prof., Cherkasy, Ukraine);
Oleksandr SIEVIERINOV (PhD (Tech.), Ass. Prof., Kharkiv, Ukraine);
Serhii SEMENOV (Dr. <. (Tech.), Prof., Krakow, Poland);

Oleksii SMIRNQV (Dr. <. (Tech.), Prof., Kropyvnytskyi, Ukraine);
Oleg TRETYAKOV (Dr. <. (Tech.), Prof., Kyiv, Ukraine);

Andrii TRYSTAN (Dr. Sc. (Tech.), Prof., Cherkasy, Ukraine);
Oleksandr SHEFER (Dr. Sc. (Tech.), Prof., Poltava, Ukraine).

Secretariat of the organizing committee:

Nina KUCHUK (Dr. <. (Tech.), Prof., Kharkiv, Ukraine);
Oleksii LIASHENKO (PhD (Tech.), Ass. Prof., Kharkiv, Ukraine).

4


https://doi.org/10.32620/PI.24.t3

Mpo6nemu iHchopmaTUzauii : ABaHagUsTa MikHapoaHa HayKOBO-TEXHIYHA KOHdepeHLis

JlBaHaamsTa MiKHapoIHa HayKoBo-TexHiUHa KoH(pepeniis “TIpobraemu
indopmarun3aitii” mpoBoauthes 21 ta 22 nuctonana 2024 poky B peskumi ONLINE.
Tesu nonogineit nocrymai B INTERNET.

TOM 1

CEKUIA 1. IHdopmaTnsauis HaB4anbHOro npoLecy.

KepiBuunsg cexuii:  a.1.H. mpod. H. I'. Kyayk, HTY «XIII», Xapkis.
Cekpetapka ceknii: k.1.H. O. M. Bensopin-Eppepa, HTY «XIII», Xapkis.

CEKUIA 2. 3acTtocyBaHHA Ta ekcninyartadis
TerneKoOMyHIKaLlinHUX CUCTEM Ta Mepex.

KepiBnuk cekuii: n.1.1. npod. I'. A. Kyuyk, HTY «XIlI», Xapkis.
Cexperap cekuii: k.T.H. nou. C. C. byns0a, HTY «XI1I», Xapkis.

CEKUIA 3. beaneka dyHKLiOHYBaHHS TENEKOMYHIKaUIMHNX CUCTEM
Ta Mepex.

KepiBauk ceknii: 1.1.H. mpod. O. O. Moxaes, XHYBC, Xapkis.
Cexpertap ceknii: k.1.H. 7o1. O. B. CeBepino, XHYPE, XapkiB.

TOM 2

CEKUIA 4. Komm’toTepHi MeToam i 3acobm iHopMaLuiitHUX TEXHOMOTIN
Ta yrnpasniHHS.

KepiBnuku cexuii: n.1.H. npod. 1. B. Py6an, XHYPE, Xapkis.
n.1.H. mpod. A. A. Kosanenko, XHYPE, Xapkis.
Cekperap cekuii: x.7.H. go1u. O. C. Jissmenko, XHYPE, Xapkis.

TOM 3

CEKUIA 5. MeToam wBnakoi Ta 4OCTOBIpHOT 06p0obKM AaHMX
B KOMITIOTEPHUX CUCTEMAX Ta MepeXxax.

KepiBHuk ceknii: 1.1.H. mpod. B. A. Kpacuo6aes, XHY, Xapkis.
Cexpetap cekmii: x.1.H. [I. O. Jlucuns, HTY «XI1l», Xapkis.

CEKUIA 6. LinsinbHa 6e3neka Ta 3axnCT KPUTUYHOI iHPPaCTPYKTYpM.

KepiBnuk cexnii: 1.1.H. npod. O. B. Tperssikos, IY «KAl», Kuis.
Cekperap cekuii: x.7.H. go1u. €. B. Jloponin, 1Y «KAI», Kuis.

CEKUIA 7. CyyacHi iHdpopMauiiHO-BUMIpIOBaribHi CUCTEMM.

KepiBnuk cekuii: x.1.H. npod. O. B. Konowmiiines, HTY «XIII», Xapkis.
Cexperap ceknii: k.T.H. tou. A. O. [Tonopoxusik, HTY «XIII», Xapkis.




CEKLIA 5

METOAM LWWBUAKOI TA AOCTOBIPHOI OBPOBKU OJAHUX
B KOMIMIOTEPHUX CUCTEMAX TA MEPEXAX

KepiBHuk cexuii: 1.1.H. mpod. B. A. Kpacuobaes, XHY, Xapkis
Cexpetap ceknii: x.1.H. [I. O. Jlucums, HTY «XI1l», Xapkis

ANALYSISOF INFORMATION FLOWS
INTHE TECHNICAL SUPPORT OF THE ARMY

Talibov A.M.
Institute of Control Systems, Baku, Azerbaijan
Hashimov E.G.
Azerbaijan Technical University, Baku, Azerbaijan

Theincreasein the amount of equipment in the army creates difficultiesin their
technical support and management. In order to ensure high quality management of
technical issues, the current topic at the present stage isthe analysis of the movement
of information flows. The studies have shown that the role and importance of
military equipment for the army have ahigh strategic status [ 1-6]. Therefore, ahigh-
quality solution to the issues of technical support of troopsis of great importance.

In providing troops, the entire process of information movement can be
conditionally divided into three main blocks: 1) "input information flow", 2)
"directly technical service", 3) "output information flow". All three conditional
blocks areinextricably linked, theinformation in them is constantly moving between
the blocks, inside them. The flow of information is considered by us as a continuous,
unceasing, constantly changing cyclical process, where the specified sources of
information, acting as external influences on the flow, at the same time and
themselves participate in this process. The article considers the dynamics of
information flows in the technical support of troops. A macroscopic model for
describing the flows of technical support elements is proposed.
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METOAHU l'[O}'IEPEI[HLOi OBPOBKH JAHHUX
JJII HEUPOMEPEXK B UX-AHAJII3I

ITonos A.B., Iraariok €.0.
HamionansHuit aepokocMigamii yHiBepceuteT iM. M. €. J)KykoBcbkoro
«XapKiBChKHI aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

I'nubunHi iHTEpB'I0 € iHCcTpyMeHToM UX-mociipkeHb OpH  po3poOri
dpoBUX iHTEpQEHciB, JO3BOJSIOTH 3pO3yMITH NOTPeOU KOPHUCTyBadiB. AHaii3
IHTEpB'I0 ay/1i03aITMCiB aBTOMATHU3YIOTh 32 JIOTIOMOTOI0 BUKOPUCTaHHS HEHpoMepex
MPUCKOPIOIOYH Ta 301IBIIYI0UH 00csAT 00pOoOIIOBaHUX JaHUX.

EdexTuBHICTS aHAMI3y 3a]EXHUTH BiJ SKOCTI NAHUX, TOMY iX ITOTIEpEeXHS
00po0OKa € BaXKIHBOIO.

[Nonepennst 06poOka naHUX OCOONIMBO BaXKJIMBA JUIS 1HTEPB'I0 IPOBEACHUX
y pi3HHX yMOBax (odic, KaB'sipHs, OHJIAH) BKIFOYA€ OUUIICHHS ay1i0 — BUAAJICHHS
IIyMy, HOpMaJi3alifo TYYHOCTI Ta QiTbTpaIlifo 4acToT.

Y mporieci O9HIIEHHS ay1io 3acTOcOBYIOTh Hetipomepexki CNN ta U-Net, mo
3a gociimprenHsM [lapTxa migBuIIye TOYHICT po3mi3HaBaHHs MOBH Ha 15-20 % [1].
Takox cermeHTaliss MOBJICHHS BUIUICHHS OKPEMHX BUCJIOBIIOBAHb Ta PO3IIICHHS
MOBIIIB JUIsS aHATi3y YacOBUX IOCTITOBHOCTEH aymio POOUTHCS 3a JOMOMOTOIO
Heripomepesxk RNN ta LSTM.

IIporec Tpanchopmarliii aymio B TEKCT peaizyeThes 3a qormomMoror ASR-
cucreM, Takux sk DeepSpeech abo Wav2Vec 2.0, siki ZOCSTalOTh PiBHSI IOMIIIOK
cnis (WER) menm sik 5 % [2], mio 103BOJIsI€E TOYHO TPaHCKpUOYBaTH iHTEPB'IO,
30epirarouu HIOAHCH BHCJIOBIIOBAaHb KOPHUCTYBAYiB.

TEKCTY, sSIKa BKIIF0Ya€ HOPMaIli3allilo, TOKeHI3allil0, BUAAJICHHS CTOI-CIIIiB Ta
JeMaTU3aIliio 3IIHCHIOEThCS 13 3aCTOCYBaHHAM TpaHchopmepHux Moxaeneid BERT
abo GPT.

Cepist eKCIIEPUMEHTIB MiATBEPIIKY€E €(PEKTUBHICTh KOMIUIEKCHOTO MiX0/ay
JI0 00pOOKH JaHUX.

JlocmiKeHHsT TMOKa3aid IMIiABHUIICHHS TOYHOCTI Kiacu(ikaiii emormin
KopucTyBauiB Ha 23 %, Ta BusiBuin Ha 30 % Oinblie yHIKaJIbHUX BUCHOBKIB IIOJI0
npo0JieM KOPHUCTYBAuiB, a TAKOX mocarid 92 % TOYHOCTI y BHABJICHHI MPOOJIEM
3py4Hocti, mo Ha 18 % xpame 3a Tpagumiiiai mertoau [3]. Lli pesynbratn
JIEMOHCTPYIOTh — THOIepeqHss oO0poOKa JaHUX Ul HEHpOMEpeX MiJIBHIIyE iX
e(eKTUBHICTH Ta MOKpAIyeE SKicTh aHai3y AaHux UX-10CiKeHb.

Cnucok Jitepatypu

1. Guimarées H. R., Nagano H., SilvaD. W. Monaura speech enhancement through
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2. Aouani H., Ben Ayed Y. Speech Emotion Recognition with deep learning. Pattern
Recognition Letters. 2020. Vol. 140. P. 292-302.

3. Baevski A., Zhou Y., Mohamed A., Auli M. wav2vec 2.0: A Framework for Self-
Supervised Learning of Speech Representations. Advancesin Neural Information Processing
Systems. 2020. Vol. 33. P. 12449-12460. DOI: 10.48550/arXiv.2006.11477.
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METOJ KJTACU®IKAILII 3BYKOBUX MOIINA
Y MEPEKHUX CHCTEMAX AYIIOAHAJITHKHA

Iopowenko A.lL, KoBanenko A.A.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

MepexeBi CHCTEMH ayAi0aHaIITHKH 3HAXOAATh BCE MIUPIIIE 3aCTOCYBAHHS IS
ABTOMAaTHYHOT'O MOHITOPHHIY Ta aHaNi3y 3BYKIB y peajlbHOMY 4aci. 3i 301IbIIEeHHAM
o0csry Ta pI3HOMa@HITHOCTI 3BYKOBHX JaHUX TPAAMLiiHI MeTomu oOpoOKH
BUSBJISIFOTBCS MeHII ehekTuBHUMH [1].

Jns mojonaHHA 1MX TPYIHOLIB YacTillle BUKOPHCTOBYIOTBCS METOIH
rau0OKOro HaBYaHHS, SIKI JO3BOJISIIOTH 3HAYHO ITIJBHINUTH TOYHICTH 1 CTIMKICTH
CHCTEM Yy CKJIAJIHUX Ta IIyMHHX CEPEIOBHINAX.

I'muboxki HeHipoHHI Mepexi 3apeKOMEHIYBaIH ceOe K MOTYXKHI IHCTPYMEHTH
IUIA aHaNi3y 3BYKY, 3laTHI TOYHO Kiachu(iKyBaTH 3BYKOBi MOJil Ta ePEKTHBHO
po3niunaTy 3ByKOBi mkepena [2]. Lli apxiTekTypn momoMararoTh BHUPIIOTyBaTH TaKi
3aBIaHHS, SK BHIUICHHS 3BYKOBHX TOZIH i3 ()OHY Ta pO3IMi3HABAaHHS OJHOYACHO
BiZI0OYBAIOTHCS 3BYKIB, II0 OCOOJMBO BAKIMBO IJIsl CLEHApiiB 0arato3agadHoCTi.
BukopucraHHs crenianizoBaHUX apXiTeKTyp JO3BOJISIE 30UIBIIMTH CTIHKICTh
CHCTEMH [I0 30BHIIIHIX IIyMiB, a TaKOX MIHIMI3yBaTl KUIbKICTh XHOHHX
CIpaloBaHb Ta NPOMYLICHUX ITOMiH.

Metoro nomoBiai € po3poOka Ta BJOCKOHAJEHHS METONy Kiacudikauii
3BYKOBHX MOZIH y MEPEKEBUX CUCTEMAaX ayNi0AHAITHKHY 3a JTOTIOMOTOI0 TIIMOOKIX
HEWPOHHUX MEPEXK.

Y nomoBifi HAaBOAATBHCS PE3yJbTATH EKCIICPUMEHTATBHUX JIOCTIDKEHb 13
3acToCyBaHHAM MomudikoBaHux apxiTekTyp ResNet i CNN mms kmacudikamii
3BYKOBHX IOJIill. BUkopuCcTaHHS rTMOOKUX HEMPOHHUX MEpexk, Takux sk ResNet i
3TOPTKOBI HEHPOHHI Mepexki, JO3BOJISE MIiABHIIMTA TOYHICTH pPO3Mi3HABAHHS
3BYKOBHX MO 1 CTIHKICTh O WIYMY, HIO KPUTHYHO BAXKJIMBO JUIs 3aBJaHb
MOHITOPHHTY Ta O€3MeKH.

ExcriepumenTu npoBeneHi Ha Habopi manux FSDSOK, skuii MicTUTH moHan
51,000 aymiodparmentis. [IpoBeieHi eKCIIEPUMEHTH [MOKA3aJIH, 10 3aMPOIIOHOBAHA
apXiTeKTypa JI0CsATaE 3HAUHUX Pe3yJIbTaTiB.

Mogens nponemoHcTpyBana Fl-score 49.6% ta Error Rate 0.44, mo
BIJITIOBiZ]a€ CYYaCHUM IMOKa3HUKaM KiacH]ikaiii 3ByKOBUX MOMIMH.

Cnucok Jitepatypu

1. Kovalenko, A., & Poroshenko, A. (2022). ANALY SIS OF THE SOUND EVENT
DETECTION METHODS AND SYSTEMS. Advanced Information Systems, 6(1), 65-69.
https://doi.org/10.20998/2522-9052.2022.1.11

2. Sharifani, Koosha and Amini, Mahyar, Machine Learning and Deep Learning: A
Review of Methods and Applications (2023). World Information Technology and
Engineering Journal, Volume 10, Issue 07, pp. 3897-3904, 2023, Available at SSRN:
https:.//ssrn.com/abstract=4458723
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IHTEJIEKTYAJIBHA OBPOBKA BEJIMKHX JAHHUX
JJIS TIPUUHATTSA PINEHD

Hepes'sako K.A., Mopos A.B.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

[HTenexTyansHa 00poOKa BENMKHUX AaHUX € KPUTUYHO BAXKIIMBHM €TarioM Y
mpolieci MNPUIHATTSA pIllieHb, OCKUIbKMA JIO3BOJISIE OPraHi3allisiM aHalli3yBaTH
BeJINUE3HI 00CsTH iH(pOpMaIlii, OTPUMYIOUH 3 HUX KOPHCHI 1HCAWTH.

3aBISIKM 3aCTOCYBAaHHIO JITOPUTMIB MAIIMHHOTO HAaBYaHHS Ta IMITYYHOTO
IHTEJIeKTY, KOMIIaHii MOXYTb aBTOMAaTH3yBaTH aHaNi3 JaHMUX, IO CIIPHSE
MIBU/IIIOMY 1 OLTBIT TOYHOMY NIPUHHATTIO PillIEHb.

BaxmBo10 CKJIAIOBOIO IIHOTO MPOLECY € OYMILCHHS Ta MiIrOTOBKa JAHUX,
OCKUIBKHM SIKICTh BHXIJHMX JaHHX O€3[OCepelHhO BIUIMBAE HA PE3yJbTAaTH
aHamizy [1].

[HTENeKTyanbHI CHUCTEMH aHallizy IaHWX 30aTHI BHSABISATH IIPUXOBaHI
3aKOHOMIpPHOCTI, TpeHIM Ta aHOMajii, IO JO3BOJISIE KEpiBHHKAaM HpPHHMATH
OOTpYHTOBaHI pIllIeHHS Ha OCHOBI (pakTHYHMX NaHUX. Lle 0cOONMBO aKTyalbHO B
yMOBax IMHAMIYHOTO Oi3Hec-cepe/oBHIla, NI IIBUAKICTh peakuii Ha 3MiHH €
KPUTUYHO BaXKJIMBOI0O. Taki CHCTEMH TakKOX 3a0e3MeuyoTh MEPCOHATI3AIII0
peKOMEHAAliil Ui KIIEHTIB, MO IIJIBUIIYE 3aJO0BOJICHICTh Ta JIOSUIBHICTh
CroXxuBauis.[ 2]

Kpim Toro, iHTeNEeKTyabHa 00pOOKa BEIMKHAX JAHUX AO3BOJIIE 31IHCHIOBATH
NPOTHO3YBaHHSA, IO Ja€ 3MOIYy KOMIIAHISIM BHSBISITA NOTCHUIHHI PH3UKH Ta
MOJKJIMBOCTI Ha PaHHIX eTarax.

Hampuxian, y ¢iHaHCOBOMY CEKTOpi IHCTPYMEHTH aHami3y IaHHUX
BUKOPHCTOBYIOThCS ULt BUSIBJICHHS HaxpancTaa Ta OLIIHKH
KPEIUTOCHPOMOKHOCTI.

VY MeauyHil Tany3i aHalli3 BENUKUX JaHUX JIOTIOMAara€e BHSIBJIATH TPEHAU
3aXBOPIOBaHb i JOPMYBATH 1HAUBILyabHI IJIaHU JiKyBaHHs.[3]

MeTo10 1OMOBIi € BUCBITICHHS POJIi IHTEJIEKTYalbHOI 0OPOOKM BEIMKHX
JAHUX y TPUHHATTI pillleHb, a TaKoX OOTrOBOPEHHS KJIIOYOBUX METOMIB Ta
TEXHOJIOTIH, SIKi COPUSIIOTH [[bOMY MPOILIECY, Pa30M i3 NPAKTHYHUMH NPUKIAIaMH 3
PI3HMX raiy3eil.

Cnucoxk Jirepatypu
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3ACTOCYBAHHS KOMIT'IOTEPHOI OBPOBKH 30BPAKEHD
I YAC JIATHOCTHUKHA 3AXBOPIOBAHb
POTOBOI NIOPOKHHUHH

SuaxoBcpkuii O.A.
XapKiBChbKU HalliOHAILHUN YHIBEPCUTET pa/lioelIeKTPOHIKH, XapKiB, YKpaiHa

3a manuMu €BpOMEHCHKOTro perioHansHoro 6ropo BOO3, Oinblie MoJIOBHHA
BCBOT'O JIOPOCJIOTO HACEJICHHSI €BPOIEHCHKOTO PErioHy CTUKAIOTHCS 3 CEPHOZHUMU
3aXBOPIOBAHHSAMH POTOBOI IIOPOKHUHH.

Jleski 3 pO3MOBCIOKEHUX CEPHO3HMX MpOOJIeM - Ie pi3Hi HOBOYTBOPECHHS,
30KpeMa KicTa, TpaHyieMa. Y 0araTbOX BHIIQAKAaX IX JIKyBaHHS BHMAarae
IHBa3UBHOI'O MEIMYHOTO BTPYYaHHS.

Metoro A0MOBiAi € TMONIyK METOAIB aHAI3y 300pakeHb, L0 TO3BOJISIOTH
JiKapeBi pOOUTH BUCHOBKH IIOJ0 THITy HOBOYTBOPEHHS Ta BHOMPATH METOIOJOTIIO
JikyBaHHA. SIK mouatkoBe Oyjo OOpaHO 300pa)<eHHS, B SIKOMY HOBOYTBOPEHHS
BUAHO 1moOnm3y 3y0a Ne 5 (puc. 1.a).

VY pe3ynbraTi BUKOPHCTaHHS pI3HUX aITOPUTMIB 0OpOOKHM 300pa)keHb
HaWKpalli pe3ybTaTd OyJId OTpUMaHI ITiCIsl 3aCTOCYBaHHS MPOLEAYPH iHBEpCii 10
MOYATKOBOTO 300paKCHHsI, IIiCs YOro MpOBOJMIACS OiHApU3aIlis 300paKeHHS 3a
meronoM EiikBing (puc. 1.6) Ta ramma-kopekuist [2] 3 koediienramu ¢=0.3, y=1.3
(puc.1.).

Pucynok 1 — Pe3ynbraT 00po0KH 300paXeHHs:
a) MoYaTKoBe 300paskeHHHS, 0) 300pakeHHs Micis OiHapu3arii,
B) 300pakeHHS MiCIs raMMa-KOPEeKIii

Sk pesynbrar, Oyino BHpIIIEHO, IO HEMae AOOPOSIKICHUX MYXJHH, IO
JIO3BOJIMJIO BIZIMOBHUTHCS Bijl Xipypri4yHOrO BTPY4aHHS Ta 0OpaTH TeparneBTHYHHUN
METO/]I JIIKYBaHHS.

Cnucok Jitepatypu

1. Tepanesruuna cromarosnorist: [Tinpyunuk. - Y 4 tomax /M. @. Jlanunescekuii, A. B.
Bopucenko, A. M. ITonityH, JI. @. CinensHikoBa, O. @. Hecuri. K.: 3gopos's, 2004. T. 2. -
400 ¢ ; im.

2. Rafeel C. Gonzalez, Richard E. Woods. Digital Image Processing Using MATLAB,
3rd edition — Gatesmark Publishing, 2020 — 1009 p.
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ABTOMATHU30BAHE IPOEKTYBAHHS IUM®POBHUX ®LIIbTPIB
HA IINIAT®OPMI SOC

xims O.C., Kopnierko B.P., Kapacs JI.B.
XapKiBCHKUH HAIllOHAIFHUH YHIBEPCUTET PaliOeNIeKTPOHIKH, XapKiB, YKpaina

[loToynuit po3BUTOK BUMOT J0 CHCTEM Iepejadi ayio Ta BiJieo y peatbHOMY
Yaci CTaBUTh HOBI 3a7a4i nepeJ po3poOHUKaMU BOYZOBaHUX CHUCTEM JI€ TPUCYTHS
ckmanoBa moB’s3aHa 3 digital signal processing (DSP) amroputmamu i ix
edeKkTuBHOIO peanizanicro. OJHUM 3 HAIPSMKIB, 10 € aKTyalbHUM, 3aJHIIA€THCS
BUOIp crocoOy peanizauii anropurmy DSP Ha amapatHiii mimardopmi System-on-
Chip (SoC). 3okpema, ra mrathopmi ZYNQ, po3poOHHKY € JOCTYITHUMH BapiaHTH
MIOBHO] pealtizallii anropuTMy Ha nporecopHiit yactuai SoC, BHKOHAHHS peai3amii
3 BHKopucTaHHsM migxony FPGA-offload, komm wdactmHa 0OpoOKHM maHWX
BuHOCHTHhC Ha FPGA Ta moBHOI peanizalii B amapaTHId 9acTHHI MPOTpaMOBaHOL
soriku [1].

Oco0mmBy yBara y IbOMY BHITAAKY IPUAUISETECS BUOOPY BapiaHTIB B3aEMOIL
KOMITOHEHTIB MPOLIECOPHOI YaCTHHH Ta NPOrpaMOBaHO]I JIOTIKK MiX co0ot0, a came
3 ypaxyBaHHSIM KPHUTEpiiB €HEprocroXXMBaHHs, IIBHIKOII Ta amapaTHUX BUTPAT
oTpuMaHoi peanizarii.

Mertoro aonoBiai € po3poOka mpoieayp aBTOMATH30BAHOTO MPOEKTYBaHHS
pi3HMX TUImIB LU(POBUX (GUIBTPIB HHU3BKHX YacTOT Ha 0a3i TEXHOJOTIYHOT
mratdpopmu ZYNQ 7000 Ta mpoBeaeHHS TOPIBHAIHHOTO aHAJI3y pi3HUX BapiaHTIB
X mporpamMHO-amapaTHOi peai3arii.

[IpoananizoBano pi3Hi THIN TUPPOBUX PUIBTPIB, B TOMY YHCII OJHOPITHI Ta
rpebiryacti. [IpuBeneHo iX CTPYKTYpH, MOPIBHAUIBHY XapakTepucTHKH. OmmcaHi
NepeBary Ta HeJOIKH.

ix ocobmmBOCTI 3acTocyBaHHs. B sikocTi TexHOJNOTIUHOI miatgopMu oOpaHO
nporpamMoBaHy cuctemy Ha kpuctam FPGA cimeiictea ZYNQ-7000 dipmu Xilinx
Inc. B sKOCTI HANAropKyBaabHOI IUIATH BUKOPUCTAaHA HEIOPOTa 3arajibHOAOCTYITHA
mwiara ZedBoard, sika ocHamena npuctpoem XC7Z020 Zyng.

CdopmyniboBaHa 3araibHa MOCHTIOBHICTh €TAIliB MPOCKTYBaHHS CHCTEMH Ha
KkpucTaii Ha ratdopmi ZYNQ-7000.

[MpakTnyHa peaiizalisi BAKOHAHa Ha 0a3i CTEKy IHCTPYMEHTabHHUX 3aco0iB
CAIIP Vivado/Vitis/Vitis HLS [2].

Cnucok Jitepatypu

1. Cannon, D. Modular delay audio effect system on FPGA / D. Cannon, T. Fang, J
Saniie // IEEE International Conference on Electro Information Technology (EIT’22), 19-21
May, 2022. — Mankato, USA, 2022. — P. 248-251. DOI: 10.1109/el T53891.2022.9813875

2. Hlxime O. ABTrOoMaTn3oBaHe IPOEKTYBaHHS BOYMOBAaHHX CHCTEM IH(POBOTO
obpobnenns curHaniB Ha mwiargpopmi SoC / O. Wkims, [I. Paxmic, I. ®iminenko, B.
Kopuienko, T. PoxxnoBa // CydacHWii CTaH HAayKOBHX [OCHI/DKEHb Ta TEXHOJIOTIH B
npomuciioBocti. — 2024. — Ne 1 (27). — C. 72-83. DOI: 10.30837/1TSSI.2024.27.192
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CUCTEMA ATITAPATHOI KOPEKIIIf TOMMJIOK HA TJIIC

Ceprienko B.1., ®imimmenxo [.B.
XapKiBCHKUH HAIllOHAIFHUH YHIBEPCUTET PadioeNIeKTPOHIKH, XapKiB, YKpaina

B cyuacHux yMoBax, Ji¢ BilOyBa€ThCs MOCTIHHUI OOMIH BETHKUMH 00CATaMu
iHpopMmamii, sKicTh 3B’S3Ky HEpIAKO CTpaXkgae uepe3 MEepeliKoau B KaHajax
nepenaui.

Ile npu3BOANTH 10 BTpAT KOPHCHOI iH(pOpMaii, 10 BUMarae 3acTOCyBaHHS
METOJIB 3aBaJOCTIHKOTO KOIYBaHHS s 3a0C3ICUCHHS HAMIMHOCTI mepeaadi.
3aBajiocTiiiKe KOJyBaHHs, J0AI0UU Ha UIUIIKOBY iH(GOpPMaIlio, J03BOJISIE HE TUIBKU
BUSIBJIATH, a 1 BUNIPABIIATH IIOMUIIKA B TaHUX [1].

OpmHuM i3 ePeKTHBHHUX CIIOCO0IB € BUKOPHUCTAHHS KOJIB 3 HU3BKOIO MIIJIbHICTIO
MepeBipOK HAa TMApHICTh, AKI MOIUIAIOTH iHPOpPMAIil0 Ha OJIOKH 3 JOAATKOBUMH
MIePEBIPOYHUMH JaHUMHU, IO JOTIOMAraloTh BiTHOBIOBATH iH(popMariro [2]. [IpoTe
30UIBIICHAS pO3MipiB  iHpOpMaIiifHUX OJOKIB TPHU3BOIAWTH 1O 3POCTAHHSI
CKJIQJHOCTI KOAYBaHHS Ta JEKOIYBaHHS, IO € KPUTHYHUM y CHUCTEMax, I dac
peakuii Ha iHpopMallilo MOBUHEH OyTH MiHIMaNbHUM, 5K, HAPHUKIA, y CHCTEMax
yIpaBJIiHHS.

MeTor0 0moOBiZi € mpeACTaBICHHS METOJIB ONTHMI3alil KOJyBaHHS
3aBaJIOCTIHKUMH KOJAaMH 3 HU3BKOI INIJBHICTIO TEPEBIPOK HA MAPHICTh, IO
peamnizoBytotses B [TJIIC [3].

Buxopucrannas [IJIIC mo3Boisie TMPHCKOPUTH OOYMCIIOBANBHI IPOIECH 3a
paxyHOK MapajeiabHoi 0OpOOKH JaHUX.

CrieriaibHO 3reHEpOBaHI MATPHIIL I TAKUX KOMIB 30€piraroThbCsl B 3CYBHHUX
pericTpax, mo 3a0de3rnedye MBHIKE KOAYBaHHA iHQOPMAIIITHAX CIIiB 32 OJHMH TaKT.
3anpornoHoBaHi METOIM JO3BOJSIIOTH 3HAYHO IIJBUIIUTH HPOJYKTHUBHICTb 1
YHUKHYTH 3aTpUMOK y Tepejadi JaHuX, 3a0e3ledyroud HaIiHHICTB 3B SI3Ky Y
BUCOKOLIBHJIKICHUX CHCTEMaX.

HonatkoBorw neperaroro Bukopuctanus [1IJIIC € MOXKIIMBICTh HANAIITYBAHHS
Ml KOHKPETHI BMMOTHM CHCTEMH, L0 MiABHINYE i1 THYYKICTh. 3aBASKH LbOMY
MiAXOMY MOCATaeThCs OUThII €(PEeKTHBHE BHUKOPUCTAHHS PECYpCiB, OCOOJHMBO B
YMOBaxX OOMEXEHHX allapaTHUX MOTYKHOCTEH.

Cnucoxk Jirepatypu

1. Morelos-Zaragoza, Robert H. The Art of Error Correcting Coding, 2nd ed., John
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CTBOPEHHSI IHTEJIEKTYAJIBHOI'O YAT-BOTA VISl OBPOBKH
JA3BIHKIB B CHCTEMAX HA BA3I IP-TEJIE®@OHII

Kypakos f.C., Konrys FO.M.
XapKiBCHKUH HAIllOHAIFHUH YHIBEPCHTET paliOeNeKTPOHIKH, XapKiB, YKpaiHa

AxryainbHicTb [P-TenedoHii cboroHi 3yMoBieHa ii MpoBiTHOIO POJLTIO B HAJaHH1
MYJIbTHCEPBICHUX TIOCHIYT, IO Pa3oM i3 po3BHTKOM mutyuHoro iHrtenekry (ILI) Ta
TCXHOJIOTIH CTBOPCHHS 1 BIOPOBAJDKCHHSA Yar-OOTIB JIO3BOJIE IMIIBHIIUTH DPIBCHb
aBTOMATHU3AIllil KITIEHTCHKOI mATPUMKH. [li cucTeMu 37aTHI He TUIBKY BIATIOBIIATH HA
4acTi i/a00 HaMNOIMMpPEHII 3aNUTaHHs, ajie i 3IIHCHIOBATH (LIBTPALLiO A3BIHKIB, IO
3HAYHO TOJIETIIIy€e POOOTY ONepaTopiB i 3HIKYE HABAaHTAXKEHHS Ha CITY)KOY ITiITPIMKH.
Oco0mBO1 aKTyambHOCTI TaKi 4aT-00TH HA0YBalOTh B YMOBaX BUCOKOTO HABAHTAKEHHS
Ha MYJIBTHCEPBICHI KOHTAKT-LEHTPH, J¢ aBTOMATH3allis JOIOMAarae IIBHAME Ta
TOYHIiIe 00poOIATH 3amuTH [ 1, 2].

Mertoto 10TIOBIAI € JOCTIIPKEHHS METOIIB iHTETpaIlii iHTeJIeKTyaJIbHOTO YaT-00Ta
i3 cucremoro [P-temeoHii mnms aBToMaTHYHOI OOpPOOKM 3amHTIB Ta TIEPBHUHHOL
(inbTpanii 3amuTiB, MO CIPUATHME ONTHMI3allil pOOOTH OIepaTopiB Ta MiJBUILECHHIO
SIKOCTI 0OCITyTOBYBaHHSI.

Y JOMOBII IOCIIKYIOTBCSI METOJIH, 1110 IPYHTYIOThCS Ha aHaii3i interpauii 111 3
texHomnorisimu [P-tenedonii (VoIP, SIP i WebRTC), a Takosx Ha aHaii3i alrOpUTMIB Ha
OCHOBI IHCTPYMEHTIB MAIIIIHHOTO HABYaHHS Ta 00poOku mpupomHoi moBu (NLP).
30KpeMa TI0Ka3aHo, IO TaKi alTOPHTMH, SK KIacH(]iKaIlis TEKCTy Ta PO3Ii3HABaHHS
HaMIpiB, - JIO3BOJISIOTH aBTOMATH3YBATH IIPOIIEC MEPBHHHOI (UIbTpamii BUKIHKIB 1
HaJ[aBaTH BiIIOBi/i HA HAWTIOIIMPEHIII MUTaHHS [2].

B mpomeci nmocmimkeHns, mo Oyno mpoBeneHe, OyiaM BHU3HAYEHI KITFOUOBI
TEXHOJIOTII Ta Tiaxoau [t 3aificHeHss inTerpamii I i3 cucremamu [P-temedoii.

Takoxx Oy po3po0JIeHi Ta MPOTECTOBAHI AITOPUTMH aBTOMATHYHOI (pinbTparii
J3BIHKIB 1 00pOOKH HAWYACTIIIMX 1 HAWTIOUIMPEHIIINX 3aITUTIB.

OtpuMaHi 3aBISKM TecTaM JiaHI IATBEPIKYIOTh, 110  BIIPOBAJDKEHHS
IHTeJIeKTyanpHOro 4ar-0ota y cucremy IP-tenedoHii 3HIKye HaBaHTa)KEHHs Ha
OIepaTopiB 1 MOKPAIIYE SKICTh 00CTyrOBYBaHHS AOOHCHTIB.

TakyM 4YHMHOM, BIIPOBA/DKEHHS IHTENEKTyalbHHX 4aT-00TiB B I[P-Tenedoniro
3HAYHO IiIBUIIYE OrepauiiiHy epeKTHBHICTh (YHKLIOHYBaHHS KOHTaKT LIEHTPIB 3a
PaxyHOK ONTHUMi3alii 00CIIyroByBaHHS BUKIIUKIB.

Cnucok Jitepatypu

1. Mutpodanoa A. 3acTocyBaHHS CUCTEM 3 BAKOPUCTAHHSAM IUTYYHOT'O IHTEJNEKTY IJIs
00CITyTOBYBaHHS KIIIEHTIB CIIy>K00I0 MIITPHUMKH Cy9acHMX KommaHnii. — Y. 2. — 2023. — C 28-
30, 51-69/

2. Cunka T.b., Bmacrok I''I'. 3acTocyBaHHS INTYYHOTO IHTENEKTY JUIS ITiJABHUICHHS
edexTuBHOCTI TenekomyHikaniitaux cucreM / T.b. Cunka, I'.I" Braciox/ — 2020. — C 71-95.
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CEKLIA 6
LIMBINbHA BE3MNEKA TA 3AXUCT KPUTUYHOI IHOPACTPYKTYPU

KepiBnuk cekuii: n1.1.1. npod. O. B. Tpetssikos, 1Y «KAl», Kuis
Cexpetap ceknii: k.1.H. go11. €. B. loponin, 1Y «KAI», Kuis

PROSPECTSFOR THE APPLICATION OF NANOTECHNOLOGY
INTHE MILITARY SECTOR

Babayev S.M., Akhundov R.G.
Military Scientific Research Institute, Baku, Azerbaijan

The development of nanotechnology offers transformative prospects for the
military sector, promising advancements across numerous domains such as weaponry,
protective systems, surveillance, and logistics. With the potentia to revolutionize
materias science, sensors, and biological applications, nanotechnology represents a
critical frontier for enhancing operational effectiveness, survivability, and strategic
capabilitiesin the armed forces. This thesis explores key areas where nanotechnology
is poised to make a substantial impact on military capabilities and outlines the
operational benefits and challenges associated with integrating this advanced
technology. One of the primary applications of nanotechnology in the military is the
development of advanced materials. Nano-engineered materials, such as carbon
nanotubes, graphene, and nanocomposites, offer exceptional strength, flexibility, and
lightweight properties. In personal protection, nano-materials can create enhanced
body armor that provides superior resistance to ballistic threats while remaining
lightweight, thus improving soldier mobility and reducing fatigue. Nanomaterias are
also being developed for vehicle and aircraft armor, offering similar protection with
reduced weight, which enhances speed and fuel efficiency. These materials have the
potential to be self-healing, repairing structural damage automatically, which extends
the longevity and operational readiness of military assets in harsh environments.
Stealth technology standsto gain significantly from nanotechnol ogy through advances
in electromagnetic and thermal camouflage. By manipulating nano-scale structures,
scientists are creating materials capable of bending or absorbing electromagnetic
waves, reducing visibility on radar and infrared sensors. “Metamaterials” with custom-
designed nano-structures can achieve near-invisibility across a range of detection
methods. This capability will enhance both vehicle and personnel stealth, making it
more challenging for adversaries to detect and target assets on the battlefield. The
tactical advantage provided by nano-enabled stealth technology will reshape doctrines
focused on covert operations, alowing for higher survivability and effectiveness in
high-stakes missions.

Nanotechnology has substantial implications for medical and health
applications within the military, especially in remote or combat settings. Nano-
enabled medical technologies, such as nano-robots or targeted drug delivery
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systems, could treat injuries and illnesses with unprecedented precision. Inthefield,
nano-robots might be injected into soldiersto repair tissue damage, clear infections,
or deliver medications to specific cells, reducing recovery times and enhancing
soldiers resilience. Another promising areais the development of diagnostic devices
that use nanoparticles to detect biomarkers of diseases, injuries, or physiological
stress. These devices alow real-time monitoring of soldiers health, enabling
preemptive action to address potential issues before they escalate.

Weaponry is likely to benefit from nanotechnology through the development
of smaller, more precise, and more powerful systems. Nano-engineered munitions
can be tailored to maximize lethality with minimal collateral damage, aligning with
ethical and strategic goals of modern military engagement. For example, nano-
explosives may offer controlled energy release for more accurate targeting in urban
or asymmetrical warfare scenarios. Nano-structured propellants and warheads can
be engineered to enhance explosive power or penetration capability, expanding
options for tactical applicationsin various combat scenarios.

The chalenges associated with nanotechnology in the military sector are
significant. Developing reliable manufacturing processes for nano-materials and
devices remains complex and costly, requiring substantial investment in research and
infrastructure. Additionally, nanotechnology introduces ethical and regulatory issues,
especialy regarding surveillance applications and the potential use of nanomaterials
in biologica warfare. There is aso the risk of adversaries acquiring similar
technologies, necessitating the development of countermeasures against nano-enabled
threats. Safety concerns surrounding the toxicity and environmental impact of some
nanomaterials also require careful assessment to prevent unintended consequences.

In conclusion, nanotechnology presents unparalleled opportunities to enhance
military effectiveness, from materials and stealth capabilities to energy management
and medical applications. Integrating nanotechnology into military frameworks will
require an ongoing commitment to research, testing, and adaptation of traditional
tactics. As this technology matures, it will inevitably become a critical factor in
military dominance, shaping the future of defense and the evolution of warfarein a
highly technologica world.
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THE IMPORTANCE OF ORGANISING RADIATION
AND CHEMICAL PROTECTION IN MILITARY UNITS

Dashpoladov E.Z., Talibov A.M., Akhundov R.G.
Military Scientific Research Institute, Baku, Azerbaijan

The organization of radiation and chemical protection in military unitsis
essential for safeguarding personnel and ensuring operational readiness in
environments where nuclear, radiological, biological, and chemical (CBRN) threats
are present. Such protection is crucial not only in direct combat but also in disaster
response, peacekeeping, and humanitarian operations. This thesis explores the
significance of organizing radiation and chemical protection, the practical
considerations for implementation, and the strategic benefits that well-organized
protection provides to modern military forces.

Radiation and chemical threats have unique characteristics that make them
particularly chalenging to manage. Unlike conventiona threats, radiation and
chemical agents are often invisible, odorless, and can cause harm long after initial
exposure. Radiation exposure poses risks of acute radiation syndrome, chronic
health conditions, and environmental contamination. Similarly, exposure to
chemical agents—whether nerve, blister, choking, or blood agents—can lead to
severe, immediate, and often lethal effects on unprotected individuals. In both cases,
long-term effects include an increased risk of cancers, respiratory diseases, and
genetic mutations in affected populations. The only effective way to mitigate these
threats is through systematic protection, specialized equipment, and rigorous
protocols that allow personnel to operate safely in contaminated areas.

Personnel training is a foundational element of effective radiation and
chemical protection. Military units require specialized training programs to
recognize, avoid, and respond to these threats efficiently. This training involves
understanding the principles of radiation and chemical hazards, safe handling of
contaminated materials, use of protective gear, and rapid evacuation and
decontamination protocols. Simulation exercises and scenario-based training allow
soldiers to practice responses under stress, ensuring that skills are deeply ingrained
and accessible in emergencies. Properly trained personnel are less likely to make
errors that could lead to unnecessary exposure, injury, or contamination. Protective
equipment plays a vital role in shielding personnel from harmful agents. Essential
gear includes protective suits, masks with appropriate filters, gloves, and boots that
prevent exposure to radiation and chemical substances. Advanced respiratory
equipment and full-body suits provide necessary barriers, but they also impact
mobility, visibility, and comfort, requiring careful selection and adaptation to
mission requirements. Military unitsalso rely on radiation detectors, dosimeters, and
chemical sensors that allow real-time monitoring of the environment, enabling swift
adjustments to operational plans based on the level of threat.

Early detection and monitoring are critical components of radiation and
chemical protection in military units. Technological advances have led to compact
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and portable detection devices, alowing soldiers to identify and measure
contaminants with high accuracy. Integrated monitoring systems—often networked
into command-and-control systems—enable real-time tracking of radiation and
chemical levels across operational areas. These systems allow for timely detection
and facilitate the immediate implementation of protective measures, thereby
minimizing personnel exposure and maintaining unit cohesion under potentially
hazardous conditions.

Radiation and chemical protection also offers strategic advantages in
modern military operations. Units trained and equipped for CBRN threats can
operate in contaminated environments, expanding their mission scope and
improving resilience against unconventional attacks. This capability is especialy
relevant in conflicts where adversaries may employ chemical weapons or in
situations involving compromised nuclear facilities. A well-prepared unit can also
play avita role in humanitarian missions, such as responding to nuclear accidents
or chemical disasters, providing specialized assistance and reducing harm to
civilians and other personnel. By integrating CBRN readiness into standard
operating procedures, military units enhance both their operational versatility and
their value as assetsin joint and allied operations.

In conclusion, the organization of radiation and chemical protection within
military unitsis essential to maintaining operational effectiveness and safeguarding
personnel in environments where CBRN threats are present. Ensuring that military
units are prepared for radiation and chemical risks will remain a cornerstone of
military readiness, contributing significantly to both national and global security.
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THE STRATEGIC ROLE OF SPECIAL FORCES
IN MODERN CONFLICTS

Hasanov A.H., Mammadov R., Akhundov R.G.
Military Scientific Research Institute, Baku, Azerbaijan

Modern warfare is increasingly asymmetrical, complex, and technology-
driven, which has elevated therole of special forcesin military strategy. Their unique
adaptability, use of advanced technology, and high-impact, low-visibility operations
make them essential for achieving objectives that traditional forces cannot
accomplish as effectively.

This article explores the distinct features of special forces in contemporary
conflicts, focusing on their adaptability to asymmetrical warfare, technological
integration, and strategic influence.

The evolution of warfare has introduced new challenges that require flexible
and highly skilled forces. As unconventional, irregular warfare becomes more
prevalent, specia forces have adapted to address these threats. Their ability to
operate in challenging environments, utilize cutting-edge technology, and deliver
strategic effects with minimal personnel has made them critical to modern military
strategies.

Adaptability in Asymmetrical Warfare. Specia forces are uniquely trained
to handle non-traditional combat scenarios, making them ideal for addressing
unconventional threats posed by decentralized and often non-state actors. Their
small, agile teams can operate in urban centers, remote areas, and dense jungles,
often executing high-value target (HVT) missions and hostage rescues under
politically sensitive conditions. Their mastery of close-quarter combat,
reconnaissance, and unconventional tactics enables them to neutralize threats with
precison, minimizing collatera damage—a key consderation in modern
engagements.

These forces are deployed to disrupt enemy leadership, communications, and
logistics with minima military presence, achieving impactful results without
requiring prolonged occupation. Their operational adaptability alows them to
respond quickly to the unique challenges of asymmetrical conflicts, ranging from
counterinsurgency to anti-terrorism missions worldwide.

Technological Integration. The operational effectiveness of special forcesis
significantly enhanced by advanced technologies, including satellite and drone
surveillance, biometric tools, and secure communications. These technologies
provide special forces with real-time intelligence and improve their situational
awareness, enabling them to conduct precision operationsin complex environments.

Cyber capabilitiesare particularly influential, allowing special forcesto disrupt
enemy networks and manipulate communications. This digital edge expands their
operational reach, making them valuable assets in both physical and cyber theaters.
The integration of technology into special forces’ missions elevates their
effectiveness, adding a new dimension to modern conflict.
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Strategic Impact. Special forces’ ability to achieve strategic objectives with
limited personnel and resources sets them apart from conventional military units.
Their small, agile teams can perform high-stakes missions that have significant
ripple effects on the broader strategic landscape, often without a large military
footprint.

By engaging in direct action missions, intelligence gathering, and collaboration
with local forces, specia forces can influence regional stability and build capacity
among allied forces, acting as force multipliers.

Their intelligence-gathering capability is especially valuable, as special forces
can provide actionable insights from hostile or isolated regions. This intelligence
informs broader military strategies, allowing for more precise and effective decision-
making.

The adaptability, technological edge, and strategic impact of special forces
make them indispensable in modern warfare.

As the nature of conflict evolves, specia forceswill likely play an even larger
role, incorporating cyber and intelligence capabilities to prevent and deter emerging
threats.

However, as their role expands, it is essential to consider the ethical and
operational challenges that come with increased reliance on these elite units,
including transparency and the well-being of personnel. Balancing their strategic
utility with these concerns will be crucial in effectively leveraging specia forcesin
the future of military operations.
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SORBENTSBASED ON PEAT HUMIC ACIDS

Hasanov A.H., Akhundov R.G.
Military Scientific Research Institute, Baku, Azerbaijan
Talibov A.M.
Institute of Control Systems, Baku, Azerbaijan

Peat and products of its processing are successfully used as sorbents. In the
present work investigated the sorption capacity of peat and lowland peat humic acids
in relation to the cations of heavy metals. It is shown that preliminary mechanical
processing of peat is able to increase its sorption activity and significantly increase
the yield of humic acids. The sorption capacity of humic acids extracted from
mechanically activated coal increases dlightly.

Theirrational use of natural resources without assessing the damage caused by
human activity is a thing of the past. Nowadays, more and more attention is being
paid to environmental technologies and measures to ensure ecological order on the
planet. One of the most urgent tasks of modern ecology is wastewater treatment of
industrial enterprises, because the purity of effluents discharged into natural water
bodies often determines the ecological well- being of the region as a whole, since
any effluents sooner or later get into the water or soil used by humans. Regulated, in
particular, are the content of organic and inorganic substances, including metal
cations. The most dangerous for the human organism are heavy metals: their cations
have mutagenic effect, lead to diseases of cardiovascular, nervous and excretory
systems. Nowadays wastewater treatment from heavy metal cationsis carried out by
the following methods: chemical (ragent method - transfer of compounds into
insoluble form), physical (sedimentation, filtration), electrochemical (cathodic
reduction, electrodialysis, electrocoagulation), physical-chemical (cation exchange,
sorption), biochemical (use of sulphate-reducing bacteria). These purification
methodsimply not only the possibility of removing heavy metal cations, but also the
return of purified water to the technological cycles of the enterprise or dischargeinto
natural reservoirs.

The criterion for selecting a method is the completeness of purification from a
certain type of pollution and the economic costs of purification. Physicochemical
methods, in particular sorption, arewell established for these processes. Organicion-
exchange resins, zeolites, aluminosilicates, activated carbon, perlite, diatomite are
used as sorbents for the extraction of metal cations. The use of such anatural sorbent
as peat, which is able to remove both metal cations and eliminate spills of organic
liquids (oil) from wastewater, is reasonabl e from the ecological and economic points
of view [1, 2].

The environmental safety of peat sorbents is obvious. However, natural peat
cannot be used for sorption in its pristine form; it requires modification to impart
hydrophobic properties, which causes additional economic costs. At the same time,
it isknown that the main sorbing agent in caustobiolitesis humic acids (HA), which
play the role of complexing agents due to the presence of oxygen- and nitrogen-
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containing functional groups. HAs can bind significant amounts of metals, including
heavy metals, into stable complexes.

Mechanical destruction of peat, which is a multicomponent system with a
supramolecular structure due to the interaction of various groups of compounds
included in its composition (cellulose, lignin, amino acids, sugars, HA, fulvo- and
haematomelanic acids, etc.), is awell-known method of its activation.

The isolation of HAs from native and activated peats was carried out by triple
alkaline treatment, humates were precipitated with hydrochloric acid solution, then
washed to negative reaction for chloride ions and dried. A complex of
physicochemical methods of analysis, including elemental, group functional, IR-
spectral, and cryo-spectral, was used to study the structure of the isolated HAs. The
dataanalysisallowsusto conclude that mechanical treatment of peat, which destroys
supramolecular structures, hydrogen and other non-covalent bonds, has no
significant effect on the structure of HAs. Thisis explained by the fact that HAs are
the most stable, stable, "chemically mature" part of caustobiolites. The oxygen
content in mechanically activated HAs dightly decreases with almost constant
content of phenolic (OHfen), decreased quinoid (C=0Ohin) and some increase of
carboxyl (COOH) groups. Apparently, the content of unaccounted oxygen entering
heterocycles, simple ether bonds decreases. The increase in the carbon content and
degree of aromaticity indicates the destruction of periphera aliphatic structures
under mechanical action.

HAs are characterised by a higher ability to sorb metal cations than both peat
samples. However, it was found that mechanical activation of peat has little effect
on the sorption properties of HAs. HAs isolated from mechanically activated peat
were insignificantly superior in sorption properties to HAs obtained from natural
peat. At the sametime, theyield of HAsfrom mechanically activated coalsincreased
significantly (1.5 times).

Thus, peat mechanical activation can be recommended as a method of
modification of lowland pesat to increase its sorption capacity and yield of HAs,
which are better sorbents of heavy metals than peat due to their complexing ability.
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SCIENTIFIC AND TECHNOLOGICAL PROGRESS
OR ENVIRONMENTAL SAFETY
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Gradua development of social production, its constant improvement of the
fundamental laws of the economic life of mankind. They are based on the progress
of science and technology.

Scientific and technological progress for the millennium of human civilisation
has passed a complex and contradictory path of development. This was due to the
fact that it was the technical progress that was carried out at the first stages of the
development of society that was carried out separately from scientific progress until
the end of the eighteenth and early nineteenth centuries. And only in the period of
the indus- tria revolution did the rapid rapprochement of scientific and
technological progress and the emergence of integral scientific and technological
progress begin.

Scientific and technological progress is probably the most important
phenomenon for the destiny of humanity in the history of the Modern Age. There
are not enough epithets to convey al the new things that science and technology
have brought to human life. Their flourishing has led to the creation of a modern
material civilisation on Earth, characterised by extreme dynamism - the speed with
which scientific discoveries and new technical solutions are made is so great that
people sometimes do not have time to master the innovations.

Scientific and Technological Progress is the process of the emergence of
science, in which science and production are mutually enriched and the latter
becomes a mass consumer of scientific knowledge. Since the middle of the 20th
century, the social life of the planet has been attracted by a variety of technica
developments that have made life more comfortable and, by consuming natural
resources more and moreintensively with the help of improved knowledge-intensive
achievements, mankind has improved the conditions for the development of its
civilisation and its species as a biological species.

However, although scientific and technological progress has brought a great
number of benefits to the human world, the "price” for human well-being is very
high. Science istaking peopleto agreat future, but at the same timeit is destroying
life on Earth. Today, environmental degradation is a global problem in the world.
With the continuous development of science and technology, with the increasing
application of all scientific and technological achievements, not only the advantages
of the modern scientific and technological progress, but aso its very impressive
disadvantages have become visible. The most obvious of the negative factorsisits
devastating impact on nature, resulting in a disruption of the ecological balance on
the planet, which could lead to a planetary catastrophe.
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Environmenta problems in the 21st century have become one of the most
acute. Human interference in all spheres of nature causes a sharp deterioration of
ecologica systems, pollution of water, land and air in the late XX - early XXI
centuries has acquired such a scale that thousands of species of animals and plants
have already died and continue to die every year.

The air is polluted by smoke and dust, exhaust gases, which leads to lung
diseases, acid rain that destroys forests, greenhouse effect (increase in the
temperature of the atmosphere and the Earth's surface due to an increase in the
concentration of carbon dioxide in the air).

Pollution of the water environment with industrial waste leads to poisoning of
marine and river flora and fauna and to the multiplication of pathogenic
microorganisms.

Soil absorbs harmful substances contained in the air and water and becomes
unsuitable for wild plants.

The use of mineral fertilisers, toxic chemicals, hormones and antibiotics in
agriculture makes its products hazardous to health. The use of substances harmful
to humansin thefood, textile, woodworking industries, toy production, etc. Periodic
accidents at nuclear power plants pose a direct threat to present and future
generations.

Moreover, progress cannot be stopped. It is as objective alaw of the material
world asit isimpossible to stop a nuclear reactor suddenly, instantaneoudly.

However, stopping progress would be catastrophic for humanity as a whole.
Hunger and disease are only one of the threats to the existence of the human
community if science and technology are impeded.

Thus, having considered al the positive and negative aspects of scientific and
technological progress, we can conclude that a compromise must be sought between
the development of science and the preservation of human security.
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PREVENTION OF POSSIBLE AIR THREATSTO CIVIL SECURITY
AND PROTECTION OF CRITICAL INFRASTRUCTURE

Ibadov P.A.
Military Scientific Research Institute, Baku, Azerbaijan

Theincreasing sophistication of air threats, including unmanned aerial vehicles
(UAVS), ballistic missiles, and conventional air attacks, presents significant risks to
civil security and critical infrastructure worldwide. The global experience of terrorist
attacks and examples of air strikes during armed conflicts confirm that the energy
sector is particularly vulnerable to such threats. However, providing comprehensive
protection of critical facilities from air strikes is a complex task, as it requires a
combination of means of physical and electronic influence, including new
technologies in the field of unmanned aviation, and developing effective security
management strategies [1-3].

Thisthesis emphasizes the need for a multi-layered approach to mitigate these
threats and protect critical infrastructure, such as energy plants, communication
networks, and transportation hubs, which are crucial for societal functioning. It
highlights how modern air defense technologies and integrated air defense systems
can be leveraged to provide comprehensive protection.

Theaimsof the article are research of evaluates existing air defense systems,
identifying gaps and especially regarding civil infrastructure protection. It proposes
integrating these military centric systems with civil defense frameworks, utilizing
new technologies like UAV detection and radar systems, and strengthening
international cooperation.

The proposed framework includes public-private partnerships focusing on
efficient threat prevention strategies.

Moreover, the thesis highlightsthe role of different public agencies (legidative
bodies, regulators, etc.) set a plethora of norms, rules and standards on safety and
security issuesin different Cl sectors [4].

In conclusion, the thesis presents a comprehensive model for preventing air
threats, combining technological, strategic, and policy-based measures to protect
both civil populations and vital infrastructure.
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APPLICATION OF COMPOSITE MATERIALS
FOR MILITARY PURPOSES

Garayev M.F., Ismayil |.A., Hasanov R.M., Hashimov E.G.
Azerbaijan Technical University, Baku, Azerbaijan

Modern development of nanotechnology allows them to be widely used for
military purposes both in aircraft and in various systems for their detection [1-4].

The history of the discovery of carbon nanotubesis closely linked to the history
of the discovery and detailed study of fullerenes. The soot formed as a result of
graphite spraying, which is deposited on the walls of the gas discharge chamber,
contains up to 20% fullerenes, the main components of which are usually Ce and
Cro molecules. Unlike other elements of soot, fullerenes dissolve in organic solvents
(benzene, toluene, etc.) and can be extracted, purified and separated from each other
by liquid chromatography. After the technology for producing fullerenes was
created, it was discovered that thermal spraying of a graphite anode in an electric
arc, along with molecules belonging to the fullerene family, also produces extended
structures that are graphite layers rolled into a single-layer or multilayer tube. The
length of such formations, called "nanotubes’, reachestens of micronsand is severa
orders of magnitude greater than their diameter, which isusually from oneto several
nanometers.

Most nanotubes consist of several graphite layers, either nested one inside the
other or wound on acommon axis. The distance between the layersis amost aways
0.34 nm, which corresponds to the distance between the layers in crystaline
graphite. Carbon nanotubes combine the properties of molecules and asolid and can
be considered an intermediate state of matter.

The article discusses the properties of carbon nanotubes and their use for
military purposes. in the manufacture of bulletproof vests, as anti-radar and
camouflage coatings.

The almost absolute black color of paints and varnishes based on nanocarbon
tubes alows them to be used as anti-radars for aircraft for the range of
electromagnetic waves from 3 GHz to 100 GHz.
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ENVIRONMENTAL SECURITY: ESSENCE AND CHALLENGES

Jabrayilov A.R.
Military Management Institute, Baku, Azerbaijan

Environmental security is a state of protection of the bio-sphere and human
society, and at the state level - the state from threats arising from anthropogenic and
natural actions on the environment. Environmental security is implemented at three
levels: global, regional and local [1-6]. Regardless of the level of environmental
security management, the objects of management are necessarily the natural
environment, i.e. the complex of natural ecosystems, and socio-natural ecosystems. That
iswhy any level of environmental safety management necessarily includes analyses of
economics, finance, resources, legal issues, administrative measures, education and
culture. The ecological problem isthe preservation of sustainability between society and
nature. Fertileland is shrinking asaresult of the growth of cities, industria and transport
facilities. In addition, 20% of the land area is threatened by desertification. 40 % of
tropical rainforests have been destroyed - the lungs of the earth.

The process of deforestation is progressing at an incredible rate - more than 40
hectares per minute. The problem with fresh water is aggravating. The "water hunger"
is growing with every year. At the same time, there is no reduction in the release of
sawage into freshwater basins. On alarge scale, toxic industrial and domestic wastes are
being emitted in the form of solid, liquid and gas-forming products. For example, in the
USA done, about 100 tonnes of industrial wastes, including 30 tonnes of harmful
wastes, per 1 km2 of surface per year. The ozone layer is being destroyed. Sources of
pollution can be both naturd (volcanism, forest fires) and anthropogenic. The
demographic problem is related to the natural movement of population as well as
migration. It is about regulating the globa population and migration processes. It is
important to reduce child mortality, increase life expectancy, and reduce illiteracy. The
energy and raw materials problem is related to the uneven digtribution of mineral
resources across the globe. It is known that most of the mineral resources are located in
deveoping countries, while developed countries are the main consumers. The problem
of the use of the World's oceans - it isimportant to preserve the natural potentia of the
World's oceans through rational use, to combat marine pollution, and to prohibit the
testing of wegponsin the oceansand seas. Global problemsaretheresult of the enormous
scale of human activity that radically changes nature, society, and people's way of life,
as well as the inability of humans to rationdly dispose of this powerful force.
Biodiversity conservation is receiving increasing globa attention. Biodiversity is a
variety of plant, animal and microorganism species, as well as the ecosystems and
ecological processes of which they are a part. Their conservation is one of the global
environmental problems and is becoming more and more acute every year as
biodiversity disappears and diminishes. Thisisall connected with habitat destruction as
aresult of anthropogenic activities, pollution, etc. An important economic problem in
biodiversity conservation is the mismatch between globa and local benefits. What is
unprofitable may turn out to be vitally important for other countries and the whole planet
(deforestation, loss of rare species of floraand fauna, etc.).
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THE MAIN PROVISIONS OF ENSURING ENVIRONMENTAL
SAFETY OF THE MILITARY ACTIVITIES

Jabrayilov A.R.
Military Management Institute, Baku, Azerbaijan

Intentional and unintentional destruction of the environment has always been a
feature of warfare: from the scorched earth policy used by the Scythiansin retreating
from the Persians in 512 BC and the annual devastation of Athenian fields by the
Spartans during the Pelo-Ponnesian Wars of 431-404 BC to the modern wars in
Vietnam, Irag, Congo, etc., to th e present day wars in the United States [1-6].

The lack of appropriate environmental protection measures during military
conflicts is a serious problem that causes enormous damage to nature and human
health. During warfare, heavy weapons, including weapons of mass destruction, are
often used, which can lead to soil, water and air pollution. Environmental pollution
during war has a negative impact on ecosystems and can affect the lives of many
people who are forced to live under such conditions.

Modern military activities pose a huge threat to the environment and natural
resources. Many military operations and military units, which are among the largest
consumers of natural resources, involve the use of various types of weapons and
equipment, which can pollute water and soil resources and damage ecosystems.
Military units have a negative impact on the environment. They pollute soils and
water bodies when they bury military equipment and ammunition. After using
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weapons and equipment, waste such as plastic power systems, batteries and
ammunition is|eft behind. Military units often use hazardous chemicals such as fuel
for missiles, aircraft and vehicles, fuel oil, and pesticides to clean bases. The
expansion of bases and camps leads to the destruction of the environment. All these
problems require a systemic solution and coordination between the government, the
military and environmental organisations.

In order to ensure the environmental safety of the daily activities of military
units and sub-units, they must have a clear and well-developed system of
organisation and control, as well as proper waste treatment and disposal .

Environmental pollution during war also poses athreat to human health. People
living in conflict zones can be exposed to radiation, chemicals and other hazardous
substances that can lead to various illnesses and even death. To prevent damage to
nature and human health, appropriate environmental protection measures should be
taken during military conflicts. This may include: conducting more precise strikes
to minimise civilian casualties and maximise environmental preservation;
developing environmental education and awarenessin military organisations, which
will help reduce damage at war sites; the use of protective technologies to prevent
negative environmental impact, for example, the use of environmentally friendly
fuels, the development of special devices for waste collection and disposal in war
Zones; creating international agreements to protect the environment during warfare,
which will help reduce damage and ensure equitable use of natural resources.

Thus, the lack of appropriate environmental protection measures during
military conflicts can lead to serious damage to nature and human health. The
environmentally sensitive conduct of conflicts should be apriority for al States.
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ENVIRONMENTAL SAFETY IN DAILY ACTIVITIES
OF MILITARY UNITS

Jabrayilov A.R.
Military Management Institute of the National Defense University, Baku,
Azerbaijan

Today, military units, as one of the main nature users according to the
Azerbaijani legidation, continuously have a negative impact on the environment in
their daily activities. Identifying, studying in detail and minimising such impactsis
now one of the main tasks of the armed forces to ensure the environmental security
of the state.

Thus, for a more detailed study of this type of impact, we believe it is
reasonable to distinguish two groups of activities, which together comprise the
content of the military units activities to ensure environmental safety, namely:
activities of household activities and activities of combat training.

Let usdefinethat the activities of household activities arerelated to the creation
and maintenance of necessary living and welfare conditions for servicemen,
provision of al types of alowances, maintenance of military equipment and
communications of the unit.

An analysis of this type of measures shows their equivalence not only in units
of motorised rifle troops, but aso in units of any other branches of the armed forces.

Combat training activities constitute the main content of the daily activities of
military unitsin peacetime.

Combat training is organised and conducted in order to train servicemen, units
and units to successfully perform combat tasks in any environment. Field training,
firing, driving combat vehicles, combat alignment of units and tactical exercises
require troops to move to training centres, to be stationed there and to perform
specific combat training tasks.

In the course of such activities, military units undoubtedly have a negative
impact on the environment. Weapons, military equipment and personnel should be
considered as sources of this impact. It should be noted that the nomenclature of
weapons and military equipment in military unitsis quite diverse and isdivided into
groups according to various characterigtics:

* by transport base - into wheeled and tracked vehidles,

* by type of weapon - small arms, artillery, tank, anti-aircraft and engineering
weapons,

¢ according to the nature of environmental pollution - into WWTP generating
electromagnetic pollution (communication equipment and radars), creating acoustic
pollution (tanks, artillery guns, mortars and other equipment) and causing chemical
pollution (special treatment vehicles and equipment, fuel tankers, etc.);

» on the purpose of technical means - on means of smoke masking, means of
air regeneration, etc.
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We notethat in this case thereisaclear connection with such forms of pollution
as chemical pollution of the atmosphere (due to emissions of toxic exhaust gases),
damage and destruction of vegetation, destruction of soil cover, noise and vibrations.
Pollution levels depend on the intensity and spatial and temporal extent of the use of
tracked vehicles (tanks, BMPs, self-propelled guns, anti-aircraft guns) and wheeled
vehicles (armoured personnel carriers, special and transport vehicles). Combat
training plans should therefore be designed to ensure an even environmental load
throughout the year.

It should be noted that the use of flamethrower-incendiary munitions, degassing,
decontaminating substances and solutions, other chemicalsand air regeneration agents
is extremely harmful. Regenerative cartridges of insulating gas masks are explosive,
firehazardous, and their contents, if released into water or soil, destroy all living things.
Spent air regeneration agents must never be thrown away, destroyed by flooding or
used for cleaning floors and treating articles, asal these harmful substances eventually
end up in sewage and pollute water sources and water bodies.

At the same time, sources and types of pollution for military units of al types of
the Armed Forcesin their daily activities are practically identical.

Thus, in order to minimise and further prevent the negative environmental impact
of military activities, the development of standards of permissible environmental
impact (maximum permissible emissions, discharges of pollutants and waste disposal
limits) for military facilities should be continued more actively.
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ENHANCING SPECIAL FORCESMANAGEMENT EFFICIENCY IN
MODERN OPERATIONS

Mammadov R.%, Akhundov R.G.2, Hashimov E.G.>?2
Military Scientific Research Ingtitute, Baku, Azerbaijan
2Military Institute named after H.Aliyev, Baku, Azerbaijan

Effective management of special forces has become increasingly critical asthe
operational demands on these units grow. In contemporary conflicts, special forces
face complex, multi-dimensional challenges, including unconventional warfare,
rapid technological change, and high-stakes missions that require precision and
adaptability.

To optimize their impact and streamline command and operational processes,
modern management strategies must be continuously refined. This thesis outlines
key waysto increase the efficiency of specia forces management through leadership
adaptation, technological integration, improved interagency cooperation, and
enhanced personnel development.

Modern conflicts demand ashift from traditional, centralized command models
to more adaptive, decentralized leadership structures within special forces. This
approach empowers unit leaders to make tactical decisions based on rea-time
developments, thus enhancing their operational responsiveness. Establishing clear
mission command principles and granting local commanders greater autonomy in
decision-making allows for rapid adjustments and fosters the flexibility needed in
high-risk environments. Moreover, adaptive leadership encourages innovation and
initiative, essential traits for special forces operating in fast-changing or hostile
conditions.

Technological integration is central to efficient specia forces management.
Real-time data analytics, artificia intelligence (Al), and satellite communication
systems enhance operational planning, risk assessment, and mission success.
Command centers equipped with Al-based decision-support tools alow for more
precise threat analysis and mission forecasting, thereby reducing the burden on field
units.

Additionally, secure, cloud-based platformsfacilitate rapid information sharing
among operationa teams, which improves coordination and minimizes the potential
for intelligence gaps.

Another critical component is the use of predictive analytics to anticipate
enemy movements and adapt mission strategies accordingly. By embedding such
technologies in the command infrastructure, special forces management can
streamline decision-making processes, optimize logistical support, and reduce
response times.

Special forces operations often require coordination across various branches of
the military, intelligence agencies, and alied forces. Enhancing cooperation among
these entities can significantly improve mission efficiency by ensuring cohesive and
coordinated efforts. Establishing interagency liaisons and implementing joint
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command structures facilitate information sharing and operational alignment,
particularly in multi-national or coalition contexts. Regular joint exercises and
training sessions also improve interoperability and trust between special forces and
alied units, ensuring a unified approach to complex missions.

Furthermore, standardizing communication protocols and sharing critical
intelligence across agencies in real time alows specia forces to respond more
effectively to dynamic threats, reducing redundancies and improving overall mission
coherence.

The management of special forces personnel involves not only skill
development but also the retention of experienced operators. Establishing
continuous professional development programs, including advanced tactical,
technological, and leadership training, ensures that personnel remain versatile and
adaptable. Specia attention should be given to stress resilience training, given the
high-intensity nature of specia forces missions.

Additionally, prioritizing mental heath support and establishing post-
deployment care programs are essential for sustaining operational readiness and
minimizing burnout among elite forces.

Career advancement opportunities and reward systems aso contribute to
retention, fostering commitment and reducing the costly turnover of highly skilled
operators. This approach ensures that special forces units maintain a core of
experienced personnel who can adapt to the complex demands of modern conflict.

Enhancing the efficiency of specia forces management is essential in
maximizing their strategic effectiveness in today’s complex operational
environments.

By adopting adaptive leadership practices, leveraging advanced technology,
strengthening interagency cooperation, and investing in personnel development, we
can create a management model that not only responds to the unique demands on
special forces but also prepares them for future conflicts. Ultimately, these strategies
contribute to more agile, cohesive, and resilient special forces capable of achieving
strategic objectives with precision and reliability.
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POLLUTION OF THE NATURAL ENVIRONMENT
BY MILITARY FACILITIES

Mammadov E.V.
Military Research Institute of the National Defense University, Baku, Azerbaijan

Today, the main problem to be resolved in the coming years is ensuring the
environmental safety of troopsin the interaction of the armed forces with the natural
environment. This involves addressing a wide range of issues, from environmental
protection activities carried out in military units, the implementation of
environmental control at military facilities, the protection of personnel from the
impact of unfavourable environmental factors, the prevention of accidents and
disasters with environmental consequences and the organisation of environmental
training and education of the personnel of military units and subdivisions.

One of the most important environmental problems in the activities of the
armed forces is the problem of environmental protection in the areas of military
training ranges. Almost all warehouses and places where military equipment is
parked are contaminated with petroleum products. The annual turnover of petroleum
products at military bases and warehouses reaches severa thousand tonnes. About
10-15 per cent of this amount getsinto the surrounding environment.

In addition to the problem of ensuring the environmental safety of chemical
weapons destruction, the disposal of rocket fuel components is an acute problem
worldwide due to the lack of environmentally friendly technologies. A great deal of
effort and money will have to be spent on improving the supply of quality drinking
water to troops and establishing treatment facilities for wastewater discharges, as
approximately 40 per cent of the total amount of water polluted at military facilities
is discharged without treatment.

One of the challenges facing the Armed Forces in the area of environmental
security is the problem of reclaiming land disturbed as a result of the troops daily
activities. It was first encountered during the withdrawal of Soviet troops from the
territory of the former Warsaw Pact countries. Hungary demanded that 165 military
camps with developed infrastructure be left to it free of charge in payment for
environmental damage, while Czechodovakia (within the borders of present-day
Czechiaand Slovakia) estimated the cost of cleaning up the land previoudy given over
to Soviet military facilities at $300 million. These amounts are in line with accepted
international norms. In the United States, for example, it costs on average about $250
million to clean up and restore one sguare kilometre of land used as a firing and
bombing range. The total cost of cleaning up military bases in the United States was
$30-40 hillion ayear. The main objectives of environmental protection are to prevent
pollution by harmful products of human activity and to clean up the environment-
forming natural components from discharges, if pollution has aready occurred.

Thefirst goal should be the first priority: not to pollute your own environment
so that you don't haveto restore it later.

Mechanical, physico-chemical, chemical, biological, biological, thermal
methods and various means are used to clean the environment from pollution.
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In order to prevent wastewater and sewage water pollution, the following
technical devicesareused: water settling tanks, grating and filtering units, sand traps,
il traps, drum-vacuum filtering units, centrifugal structures, disperse units, foam
separators, ultraviolet units, dissolved gas removal degassers, oxidation units.

The issue of restoring the natural environment takes on special significance in
conditions when an emergency situation occurs at a facility due to the disruption of
technogenic processes or when they go out of control.

The set of general measures for the restoration of the natural environment in
accidents at radiation and chemically hazardous military facilities includes:

- an assessment of the type and source of the accident;

- determination of the scale of the accident and damage to the natural
environment;

- determination of a set of measures to eliminate the consequences of the
accident and restore the natural environment.

Localisation of spills and leaks of oil products on the soil is carried out by
reducing oil product evaporation, reducing its penetration into the soil and limiting
the spill site by embankments and ditches. Collection of the main mass of oil product
from the soil surface can be carried out using various absorbing materials (active
goal, sawdust, peat, keramzite, etc.).
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FUNDAMENTALS OF PLANNING THE JOINT APPLICATION
OF SPECIAL FORCES AND OTHER BRANCHES OF TROOPS

Mammadov R., Tahirov R.K., Akhundov R.G.
Military Scientific Research Institute, Baku, Azerbaijan

The integration of special forceswith conventional military units has proven to
be a force multiplier in modern military operations, combining the specialized
capabilities of elite forces with the larger operational reach of conventional units.
However, effective joint planning is essential to fully realize this synergy. This
article exploresthe fundamental s of planning joint operations between special forces
and other branches of the armed forces, focusing on unified command structures,
complementary mission design, enhanced communication channels, and
synchronized logistics.

A clear and cohesive command structure is essentia for the success of joint
operations. Establishing acentralized joint operations center enables unified mission
planning, rapid information sharing, and coordinated decision-making. However,
within this framework, it is important to maintain a flexible command-and-control
structure that allows on-the-ground commanders to adapt plans in real time,
particularly when specia forces are operating in high-risk or rapidly changing
environments.

Regular joint training exercises that emphasize integrated command principles
a so enhance coordination, enabling each force element to understand its role within
the larger mission context. This cohesion reduces response times, clarifies
responsibilities, and minimizes risks associated with independent or conflicting
actions on the battlefield.

The success of joint operations hinges on designing complementary objectives
that leverage the unique strengths of both special and conventional forces. Special
forces are typically suited for tasks that require precision, steath, and high
flexibility, such as reconnaissance, high-value target (HVT) elimination, and
sabotage. Meanwhile, conventional units bring the necessary scale, firepower, and
logistical support to execute and sustain larger operations.

Joint planners must carefully align the objectives of each force, using special
forces to perform preparatory actions that set the stage for larger-scale operations.
For instance, special forces can secure key positions, gather actionable intelligence,
or disrupt enemy defenses ahead of alarger assault by conventional troops. Such an
approach ensuresthat each element is maximized for its specific capabilities and that
missions proceed with cohesion and efficiency.

Effective communication is paramount to joint operations, particularly in
dynamic, high-stakes environments. Joint planning must include the establishment
of secure, real-time communication channels that allow seamless intelligence
sharing between special and conventional forces. This communication enables real -
time adjustments to mission parameters, alowing both special and conventional
forces to respond to changing circumstances or emerging threats.
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Additionally, centralizing intelligence-gathering and analysis improves
situational awareness for al unitsinvolved. Integrated intelligence networks should
include surveillance, reconnaissance data, and battlefield updates accessible to both
special forces and conventional command centers. This enhanced transparency
allows special forces to operate with the support of real-time intelligence from
conventional units, reducing risks and enabling precision in mission execution.

Logistical synchronization is crucial to ensuring that special forces and
conventional units can support each other effectively. Since special forces often
operate in remote or hostile areas with limited access to conventional supply lines,
pre-arranged logistical support is necessary to sustain joint operations. Thisincludes
coordinating the timing and location of supply drops, medical evacuation, and
equipment reinforcement.

Furthermore, joint planning should account for the unique requirements of
specia forces, such as specialized equipment, rapid insertion and extraction
methods, and specific medical support capabilities. When specia forces are tasked
with preparing the battlefield for a larger offensive, conventional forces should be
prepared to follow through quickly, minimizing gaps in operational coverage. By
aligning logistical plans, joint forces can ensure seamless transitions between phases
of the operation, reducing vulnerabilities and increasing mission resilience.

Planning the joint employment of special forces with conventional unitsis a
complex but critical endeavor that enhances military effectiveness in modern
conflict. By implementing unified command structures, designing complementary
mission objectives, enhancing communication and intelligence sharing, and
synchronizing logistics, military planners can create a synergistic operational
environment. These fundamentals not only strengthen each component’s
contribution to the mission but also foster a cohesive approach that maximizes
strategic impact. Through such joint planning, specia and conventional forces can
operate with greater precision, adaptability, and success, achieving objectives that
would be unattainable by either force alone.
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PROBLEMSOF ENSURING MILITARY SECURITY
IN THE REPUBLIC OF AZERBAIJAN AT THE PRESENT STAGE

Najafov Z.N.
Ingtitute of Military Management, Baku, Azerbaijan.

The end of the Cold War has led to the formation of a completely different
security environment. Traditional threats have changed form, but have not faded into
the background [1]. Although the threat of a global nuclear war has receded, the
proliferation of nuclear weapons has led to the emergence of this threat in regions
previoudy considered peripheral. The ideological struggle between communism and
liberal democracy has turned into a struggle between democracy and religious
extremism. Religiouswars, interethnic conflicts, armed separatism and irredentism are
engulfing countries and al regions. Moreover, interna problems are becoming the
main source of tension. With the development of science and technology, the terrorist
threat that emerged in the 21st century has reached a global level [2]. Science and
technology havetransformed new areas of conflict, including military cyberspace, into
a battlefield. From epidemics of deadly diseases to the effects of climate change,
human society and humanity as awhole are threatened by a number of threats.

Globalization of security issues, theinteraction of internal and external factors are
considered the main features of the international environment of the early 21t century
compared to the second haf of the 20th century. The modern world we live in is
characterized by the complexity of the system of geopolitical relations, the clash of
regiona interests of superpowers to varying degrees. However, nothing positive can be
said about the effective management of military threats. The transformation of wars,
nationa and ethnic identities, the inability of internationa law to regulate modern
conflicts and threats, double standards that manifest themselves at dmost every step,
expand the geography of military violence and negate the effectiveness of preventive
measures againg it. It is for this reason that today military threats, dong with other
destructive sources, replace didogue and trust, challenge sability and hinder
development and progress. Undoubtedly, the transformation of military threats has a
serious impact on the military security and military construction of states and prompts
them to take urgent measures. The Republic of Azerbaijan, located in such a complex
region as the South Caucasus, paid great attention to military construction after gaining
independence until the 44-day Second Karabakh War and as aresult managed to restore
theterritorial integrity of the country, putting an end to Armenia's aggressive policy [3].

After this war, the new geopolitical reality in the region has led to the
emergence of new dangers and threats. The fact that the Armenian authorities are far
from intending to fulfill the terms of the November 10 Declaration and sign the final
peace agreement casts doubt on the prospects for sustainable peace in the South
Caucasus and conducts weapons training. In addition, the emergence of new actors
intheregion (India, France, Israel), non-state entities (Armenia, in an attempt to take
revenge, is transferring terrorists to the border zone with Azerbaijan - Zangezur.
France is helping it in this work, and Iran and India are arming them) and modern
missile and weapon systems (unmanned aerial vehicles, high-precision weapons)
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may lead to the emergence of a new source of conflict. Given this undesirable
development of events, the Republic of Azerbaijan attaches great importance to the
implementation of the following measuresin order to ensureits military security [4]:

1. Improve the country's military potential, its scientific and conceptual basis;

2. Implement a policy of military development that meets modern
requirements,

3 Continue the policy of diversifying the defense potential for a more reliable
development of the country's military security;

4. Transition of the Azerbaijani army to a small model of the Turkish army;

5. Contribute to regional and global peace;

6. Take an active part in bilateral and multilateral military exercises.
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BASISOF NATIONAL SECURITY IN INTERNATIONAL LAW

Nuriyeva G.F.
Military Institute named after Heydar Aliyev, Baku, Azerbaijan

One of the main principles of national security in every modern democratic state
is the rule of law. It implies the establishment of standards related to vital state and
national values, as well as the existence of security mechanisms and organizations
(thelir establishment, jurisdiction, tasks, powers, responsibility and contral). It includes
national laws (constitution, laws and regulations) as well as international law
(conventions, resolutions, statutes, covenants, recommendations, court decisions,
decisions of international courts, commissions and arbitration bodies, €tc.). In general,
national law in democratic countries is based on international law. In this sense, we
can talk about the international legal basis of national security, which defines the
framework for the declaration, regulation and protection of state and national values
and interests. In this context, the article provides an overview of some of the main
sources of international law related to national security [1, 2].

When working on the legal bases of national (international) security, the first
question undoubtedly refers to the origin of this concept, which is directly related to
its standardization, that is, to the socio-economic transition from thefirst state with the
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corresponding legal regulation, that is, from thefirst human society in the slave society.
Materialy, this concept was practiced in the earliest territorially organized
communities, which had primitive (but long-lasting) mechanisms of social regulation
and some kind of enforcement and defense apparatus. The legal framework of national
security includes the system of provisions of internationa and nationa law that define,
promote, regulate and protect state and national vaues and interests. With the
development of societies and the international community, international law has aso
developed [3]. As more and more legal topics are related to the field of security, a new
field called international security law will be differentiated, and at the national level it
will bethefield of national security law. In general, international security law isgradually
formed. Its"concern” isthat it is often misinterpreted and applied selectively or not at all.
Duetoinadequate control over international organizations, publiclaw isoften suppressed
by the right of the powerful and tendsto be interpreted. The legal system and the rule of
law are postulates of nationa security. Thisisachieved through free and direct elections,
congtitutional guarantees of human rights, separation of powers, anindependent judiciary
and government adherence to the Congtitution and the law. In conclusion, it can be noted
that to maintain international peace and security and to prevent and eliminate threats
to peace, to take effective collective measures to curb acts of aggression and other
violations of the peace, as well as, in accordance with the principles of justice and
international law, to cause a breach of the peace should use peaceful means to settle
and resolve any international disputes or situations that may arise.

Threats or use of force by violating the existing borders of certain countries
aimed at solving internationa disputes (including territorial disputes and issues
related to state borders), as well as violation of international demarcation lines (for
example, ceasefire lines established by international organizations), self-
determination of people , coercion aimed at depriving the right to freedom and
independence, organizing or promoting the organization of illegal forces or armed
groups, especialy mercenary groups, for the purpose of entering the territory of
another state, organizing or inciting civil wars or acts of terrorism in the territory of
another state making, aiding, tolerating and participating in such actions, occupying
the territories of other states or appropriating them as aresult of the threat or use of
force lead to gross violations of international law [4, 5].

Recommended measures to prevent such threats include general and complete
disarmament, taking appropriate measures to reduce international tension between
states and negotiations aimed at the honest fulfillment of obligations (in accordance
with the principles and generally accepted rules of international law), with the
maintenance of international peace and security is connected.
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PROBLEM S OF PROTECTION
OF CIVILIANSDURING ARMED CONFLICTS

Ramazanov G.Z.
Military Scientific Research Ingtitute, Baku, Azerbaijan

As is known, armed conflicts occur mainly due to territorial disputes. All
territories on which the armed forces of the warring parties conduct or may conduct
military operations are caled "battlefields’ (fields of military operations). The
territory of war includes an independent territory, that is, land, sea and air, as well
as areas of the open sea (water). In abroad sense, the "battlefield” includes the land,
water and air territories of the warring parties, as well as ships on the open sea[1].

Regardless of the reason, the warring partiesand neutral statesmust act according
to the specified rules. The main sources of the law of war are international treaties,
customs and traditions on the topic of war [2]. Asarule, war begins on the date (time)
when it is officially declared. A clear warning must be given about the beginning of
military actions. This custom was confirmed in the special agreement on the beginning
of military actions adopted in The Hague in 1907 [3]. A declaration of war deprives
the invading party of the advantage of a surprise attack, and the opposing party can
take defensive measures, a a minimum, resettle the civilian population, protect
property, especialy cultural resources, and resolve the dispute peacefully. Thus,
according to the principles of international humanitarian law (IHL), occupiers must
not touch private property. It is not allowed to force the local population to provide
information about their state, to participate in a military operation againg it, to
participate in military work, to resettle the population and other actions[2]. The set of
rules governing the legal status of troops and the local population in enemy territory
occupied by armed forces during awar is called a"military occupation regime”. In the
occupied territories of Ukraine (throughout the Republic of Crimea, in certain parts of
the Nikolaev, Kherson, Zaporizhia, Donetsk and Luhansk regions), a "military
occupation regime" has been in effect since 2014. According to the IV Geneva
Conventions, since the civilian population and individua civilians are protected, it is
prohibited to turn them into objects of attack, as well as to use them in the defense of
individual stations, areas or military facilities from attack [3].

However, the reality of wars shows that massive violations of international
legal norms continue to occur. This can be clearly seen in the ongoing Russian-
Ukrainian war and the I sragli-Palestinian armed conflict.

The public danger of these violationsis the use of methods and means of warfare
prohibited by the norms of the Civil Code. Such caseslead to non-compliance with the
norms of IHL, unjustified suffering of participantsin armed conflicts and the civilian

40



Mpo6nemu iHdbopmaTusauii: ABaHaguUsTa MiXkKHapoAHa HayKOBO-TEXHIYHA KOHbepeHLis

population, an increase in the number of human casudlties, the destruction of economic
facilities that ensure the safety of life of the population, causes irreparable loss of
cultural monuments, and damages the environment [3]. The public danger of these
violations is the use of methods and means of warfare prohibited by the norms of the
Civil Code. Such cases lead to non-compliance with the norms of IHL, unjustified
suffering of participants in armed conflicts and the civilian population, an increase in
the number of human casualties, the destruction of economic facilities that ensure the
safety of life of the population, causes irreparable loss of cultura monuments, and
damages the environment [3]. Thus, athough documents related to internationa law
establish protection of civilians during armed conflicts, in practice IHL and other legal
acts are not observed during wars. The main goal of research in thisareaiis to identify
ways to overcome a number of problemsin thisarea.
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SOCIO-POLITICAL STABILITY
IN THE CONTEXT OF ENSURING NATIONAL SECURITY

Ramid Huseynov
Military Institute named after Heydar Aliyev, Baku, Azerbaijan

In recent years, the problem of achieving political stability and security of
countries has come to the fore. Its priority is of special importance for the states that
are in transition and it is considered as one of the most difficult tasks. Due to a
complex of objective and subjective reasons, internal political instability has become
permanent for the states that are in transition to democracy in recent decades. From
this point of view, the tasks of political-theoretical studies on the problems of
political stability and national security have become more acute.

Socio-political stability is defined as a dynamic state of a system of relations
and relations within some parameters. On the one hand, it expresses the stability and
stability that ensures the stability of the quality and characteristics of a certain
system, and on the other hand, the dynamics of all vital processes and changes aimed
at maintaining the balanced state of the system. Stahility factors of the social system
are both its own internal elements and the processes of interaction of the social
system with the environment [1, p. 89-98]. The stability of the most important
parameters of the system, the directions and trends of its activity and development,
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high controllability, the ability to rationally and effectively react to changes in the
internal and external environment should be emphasized. Stability in society isaso
ensured through stable socia relations, efficient institutional structure and coherent
normative-legal framework. Political stability means the organization, consistency
and stability of political structures and relations within the framework of a formed
and qualitatively defined whole. It shows itself in the continuity of ongoing
processes, rules and procedures, in the consistency of the political lifestyle of the
society [2, p. 91-95]. Threelevels of internal political stability can be distinguished:
stability of political leadership, stability of political regime, political stability of
society and people. This means protecting the territorial integrity of the state,
ensuring public order and personal security of citizens, and exercising their rights
and freedoms. Political stability also affects national security: the activity of state
bodies is predictable for economic and political subjects; settlement of social,
economic and other conflicts within the country is carried out on the basis of
permanent rules and procedures; maintaining order and the strength of political
structures becomes important; it becomes possible to create a sustainable system of
mutually beneficial international relations [3]. The mechanism of political security
includes the directed interaction of the following elements. objects in need of
protection; subjects called to protect the political sphere; political views, principles,
concepts; systems of relevant laws; political technologies; political activity and
management process; assessment of the state of warning systems, information and
political security and its effectiveness.

The stability of society cannot be imagined without its consolidation.
Consolidation precedes the stable state of society and is its indispensable condition.
It represents a state of society characterized by the recognition of a common goal,
coordination of actions aimed at achieving them, protection, strengthening and
critical rethinking of the most important social values. Finaly, we conclude that
political stability isacomplex phenomenon and is determined by many political and
socio-economic factors; implies controllability of political processes, integration of
society and legitimacy of power; stability and security interact and predetermine
each other through the mechanism of state regulation of public life; political stability
and national security largely depend on the military and political elite.
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GEOPOLITICAL ASPECTS OF RUSSIAN-UKRAINIAN WAR

Aliyev N.A., Musayev A.
Military Scientific Research Institute, Baku, Azerbaijan

The Russian-Ukrainian war, which began in 2014 with the annexation of
Crimea, escalated into a large-scale armed conflict in 2022. This conflict has not
only local but aso global consegquences, significantly affecting international
relations and geopolitical dynamicsin Europe and the world. At the same time, the
Russian-Ukrainian war has put on the agenda the creation of a new system of
international security and the formation of a new world order.

Ukraine, due to its geographical location and natural resources, is considered
one of themain participantsin the center of geopalitical processesin Central Eurasia,
especialy in the Black Sea-Caspian basin.

This region, which has a strong geopolitical space called the “Heart of Eurasia”
(HEART OF EURASIA), as before, due to its geographical location, inexhaustible
natural resources and demographic potential, is subject to the clash of geostrategic
interests of world powers such as Russia and the United States.

According to Z. Brzezinski, the geostrategic importance of this region, which
is part of the “Eurasian Balkans,” has increased even more. During the XX-XXI
centuries, the region again became one of the important geopolitical factors due to
itsrich reserves and natural resources, trade and transport routes passing through it,
aswell as strategic communications” [1].

According to the Russian ideologist A. Dugin, “Full control over the entire
Black Sea-Caspian basin is one of the strategic goals of the global conflict between
Atlanticism and Eurasianism” [2]. A. Dugin believes that “the main task facing
Moscow is, first of all, to achieve its centuries-old geostrategic goal by forming the
Moscow-Tehran axis, that is, to break the “anaconda ring”, gaining access to warm
seas” [3].

It should be noted that corridors, in addition to being of great importance, are
considered the most vulnerable point of states. From this point of view, the Russian-
Ukrainian conflict is considered a clear factor in the struggle for the corridors.

The importance of the corridorsis increasing day by day against the backdrop
of sanctions imposed by the West against Moscow as a result of the Russian-
Ukrainian war. These sanctions have limited Russia's effectivenessin overland trade
relations between the European Union and China. In this context, the Middle
Corridor (Trans-Caspian International Transport Route) has begun to attract the
attention of Chinese, EU and regional governments as a potential aternative route
for rail trade.

To help the horizontal consolidation of the states of the Black Sea, Central Asia
and the South Caucasus, the West decided to create a new main communication
artery bypassing Russia according to the Turkey-Ukraine- Moldova-Georgia-
Azerbaijan scheme. This plan included a number of Central Asian states. Examples
include the successful implementation of the Baku-Thilisi-Ceyhan oil pipeline, the
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TANAP and TAP projects, the commissioning of the strategic route Baku-Thilisi-
Kars, therestoration of the Great Silk Road, the opening of the international transport
trans-Caspian route, the Turkish project “New Asia” [4] and so on. The Russian side
respondsto thisby forming avertical axis of Russian-Armenian-lranian states. This,
in turn, created real prospects for the transformation of the Black Sea-Caspian basin
into a decisive “arena of military operations” in the Atlantic-Eurasian geopolitical
conflict of the 21st century.

In general, the Black Sea-Caspian basin, located at the center of the geopolitical
turning point of the Central Eurasian post-Soviet space, has since the 1990s become
an integral part of the “Great geostrategic game”, conducted according to the
classical rules of geopaliticsin world politics.

Thus, the Russian-Ukrainian war is predicted to determine the balance of power
between the main military-political centers of power in the world, and will also
become the main factor in the formation of a new world order. Probably, after the
war in Ukraine, Russias use of existing corridors in the Black Sea-Caspian basin
will be limited, including the suspension of the transportation of natural resources
and the export of hydrocarbon resources from the territory of Ukraine, which will
definitely lead to the weakening of the world order and the single-center economic
and financia structure.

As a result, the foundation will be laid for globa restructuring and the
beginning of a new multipolar order.
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FACTORSPREVENTING THE ACHIEVEMENT OF PEACE BETWEEN
ARMENIA AND AZERBAIJAN

Huseynov R.S., Asgerov G.R.
Military Institute named after Heydar Aliyev, Baku, Azerbaijan

After the second Karabakh war, the restoration of peace in the South Caucasus
in a short time seemed realigtic at first glance, but the subsequent progress of the
processes showed the opposite. There are many factors that determine this.

First of al, it should be noted that Russia, which tried to be neutral during the
war, istrying to maintain itsinfluence in the region in the post-war period. Because
the full provision of peace and stability among the states of the region diminishes
Russia's influence, which contradicts its geopolitical interests [1].
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Despite the fact that there is a serious difference of opinion between them in
Armenia, Russia, which is trying to prevent it from moving towards the west by all
means, is using various possihilities of influence. From this point of view, it is not
accidental that there are rumors that the threat of a new war may start.

Unlike Russia, the Western countries, which seem to be interested in ensuring
peace and security in the South Caucasus, have managed to organize a meeting of
the leaders of Armenia and Azerbaijan severa times since 2020 and to reach a
preliminary agreement. It is true that no one doubts that the interests of the West in
restoring peace between the two countries arise from regional geopolitical interests.
But unlike Russia, they do not prefer to use the military power factor. Although
many western countries provide military assistance to Armenia in one form or
another, they try to convince that thisis not an incitement to a new war.

But it seems that the West insists on ensuring peace and security and
normalizing relations between the parties, even in the context of its own geo-
economic interests in the region.

It should aso be noted that the role played by the West also aims to weaken
Russia's geopolitical advantage [2].

Armenia, which appears to be interested in the restoration of peace on the
surface, but in redlity is trying to protect its cunning interests between the two
geopolitical forces and hopes to extract concessions from Azerbaijan by gaining
support from both, is deliberately trying to prolong the peace talks.

Official Moscow, seeing the behavior of the West, as well as the fact that
Armenia is moving away from Russia, leaning more towards the West, trying to
leave the CSTO, is a serious threat to itself, continues to use traditional means of
influence. In other words, he istrying to show that he still has a say by organizing a
joint meeting of the foreign ministers and heads of state of Azerbaijan and Armenia
in Moscow immediately after the Brussels meetings. With this, he declares that he
is the main mediator in "normalizing" the relations between the parties and
implementing "peace negotiations'.

Infact, it is clear to everyone that keeping the post-war situation in its current
status, as it was before the war, serves the interests of Russia the most. Because
official Moscow also understands well that an important tool for its presence in the
region is the continuation of tensions and the extension of peace negotiations.

But it seems that the new picture of geopolitical reality, serious losses in the
war with Ukraine, economic sanctions of the West [3] and the increasing economic
and political power of Azerbaijan, the integration of Armeniainto the West weaken
Russia's traditional influence in the South Caucasus. Such a continuation of the
processes builds confidence in the achievement of positive results in the peace
negotiations.
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PHOTOMETRIC DETERMINATION OF IRON IN BLOOD

Gullarli G.G.%, Aliyeva T.1.2
Military Ingtitute named after Heydar Aliyev, Baku, Azerbaijan
2Baku State University, Baku, Azerbaijan

Iron is essentia for the synthesis and function of hemoglobin. Iron is aso a
component of the muscle protein myoglobin and some enzymes. About 70% of the
approximately 4 to 5 g of iron in the body isfound in red blood cells circulating in
the blood. Most of the remaining iron is stored in tissues (primarily the liver, spleen,
and bone marrow). About 3 to 4 mg (0.1% of the total iron) circulates in the blood
plasma; it isbound to the transport protein transferrin. When red blood cells die after
120 days, the iron is returned to the bone marrow reserve to form new red blood
cells. Material for blood iron analysis: Serum - 1 ml. Storage conditions: < 7 days at
atemperature of 15-250 C. The material is collected in a vacuum system without an
anticoagulant. Whole blood must be delivered to the laboratory within 2 hours at a
temperature of 2-8°C. The material is collected in the morning on an empty stomach.

Procedure for determining iron: Add 2 drops of thioglycolic acid to 0.7 ml of
serum, shake, then add another 0.35 ml of 1 N HCI, mix again and add 0.2 ml of
trichloroacetic acid solution. Stir vigorously with a glass rod for 45 seconds, then
centrifuge at 2500 rpm. Take 0.7 ml of the supernatant into atest tube with aground
glass stopper, to which add 0.6 ml of a saturated solution of ammonium acetate and
0.7 ml of a phenanthroline solution. The color develops in 20-30 seconds.
Photometry is carried out in a cuvette with an optical path length of 1 centimeter at
a wavelength of 536 nm against a blank sample in which 0.7 ml of water is taken
instead of serum. At the same time, a calibration sample is processed, in which 0.7
ml of a calibration solution containing 30 umol of iron per 1 liter is used instead of
serum.
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MAIN DIRECTIONS OF DEVELOPMENT OF ARMAMENTSAND MEANS
OF RADIATION, CHEMICAL AND BIOLOGICAL DEFENCE OF THE
ARMED FORCESOF THE REPUBLIC OF AZERBAIJAN

Akhundov R.G.
Military Research Institute of the National Defense University, Baku, Azerbaijan

The main directions of development of armaments and means of radiation, chemical
and biological protection are based on expert analysis of current and prospective
threats, basic provisions of normative documents of the system of genera technical
requirements, as well as on the results of theoretical and experimental studies
conducted by Military Research Institute of the National Defense University.

In accordance with the specifics of practical application of the system of
armaments and means of CBRN defence, the general prospective directions of
development of the samples are defined:

— high level of interspecies and interproject unification of samples;

— application of new unified base platforms in the development of advanced
specia-purpose vehicles,

— application of the principles of block-modular layout of equipment of special
equipment samples,

— reducing the range of armaments and equipment while expanding the list,
improving the efficiency and quality of the tasks they can be used to fulfil;

— maximum automation of control processes of functioning of special
equipment systems and their integration with control systems and automation
complexes of control bodies;

— improvement of ergonomic characteristics of samples, reduction of their
mass-dimensional characteristics and energy consumption and etc.

In order to create modern samples of CBRN defence, it is necessary to carry out
aset of measures aimed at:

— to search for and evaluate the latest domestic scientific and technological
achievements and breakthrough areas of technology development that would ensure
a significant increase in the efficiency of solving existing and prospective military-
technical tasks;

— long-term forecasting of trends in the development of military technologies
in order to formulate and adjust the list of basic and critical military technologies;

— rationa unification, standardisation, multifunctionality and
intellectualisation of the CBRN protection, their integration and complexification;

— establishment of effective mechanisms for the introduction of advanced
military and dual-use technologies, ensuring a reduction in the time and reduction of
the cost of development of samples of CBRN defence, as well as reduction of their
cost during serial production.

The implementation of the priority areas for the development of military-
technical policy in the area of ensuring the chemical and biological security of troops
provides for the creation of:
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— CBRN reconnaissance machines designed to detect the CBRN situation
when the enemy uses weapons of mass destruction, during combat operations of
troops and destruction at potentially hazardous facilities with automatic sampling of
contaminated surfaces, sampling of air, soil, water and their primary express analysis
and transfer of data to automation complexes of control bodies;

— multifunctional robotic complexes of CBRN defence to search for sources of
ionising radiation and detect toxic chemicals on various underlying surfaces in real
time, as well asfor sample collection, containerisation and delivery;

— promising mobile laboratories that provide instrumental analysis of samples
taken from various environmenta objects (air, water, soil, surfaces of weapons and
military equipment) for the presence of toxic chemicals, radioactive substances and
pathogenic biological agents;

— universal special treatment stations providing a full cycle of special and
sanitary treatment;

— personal respiratory and skin protection equipment integrated into the
serviceman's combat outfit, providing protection of the personnel from CBRN and
thermal shock factors.

The full implementation of measures of the military-technical policy in thefield
of ensuring chemical and biological security will make it possible to ensure the parry
of modern and prospective threats of chemical and biological orientation in the
medium- and long-term perspective and will significantly increase the capabilities of
the troops while reducing the nomenclature of CBRN defence systems.
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ORGANISING AND ENSURING ENVIRONMENTAL SAFETY
IN THE DAILY ACTIVITIESOF MILITARY UNITS

Mammadov E.V.
Military Research Institute of the National Defense University, Baku, Azerbaijan

Organising and ensuring environmental safety is one of the most important
tasks of military units. Proper implementation of safety measures not only protects
soldiers and the public from environmental threats, but aso reduces the
environmental impact of the army's activities [1-5].

Chapter 1: Peculiarities of Environmental Security of Military Units and
Divisions

1.1. Environmental consegquences of military activities

Military operations, including the use of explosive and toxic weapons, can be
harmful to the environment and human health. Destruction of large-scale
infrastructure and other facilities can result in the release of hazardous substances,
damage to ammunition and toxic warehouses, and depressurisation of oil tanks. This
creates risks of natural and environmental disasters, soil, water and air pollution,
especially on the territory of military bases and arsenals.

1.2. Peculiarities of Organisation of Environmental Safety of Military Activities

An important aspect of military environmental security is the adequacy and
timeliness of responses to environmenta problems, including the use of reliable
means of monitoring and visualising environmental data and risk assessment. An
equally important aspect is the availability of complete and accurate information on
the territory in which military operations are taking place, as well as the location of
the most sensitive environmental sites.

Chapter 2: Organisational measures to ensure environmental safety of military
units and subdivisions

2.1. Compliance with sanitary and hygienic requirements

Military units are responsible for creating hygienic conditions for military and
civilian personnel. This includes not only controlling the quality of drinking water
and food, but also the storage and disposal of medical and sanitary waste.

2.2. Ensuring control over emissions of hazardous substances into the
atmospheric sphere

An important aspect of environmental safety is the control of hazardous
emissions into the atmosphere. It includes not only monitoring the activities of
military units and subdivisions, but also the identification and control of industrial
and other facilities that may have a negative impact on the environment.

Chapter 3: Conducting environmental safety drills and exercises

3.1. Peculiarities of environmental safety drills and exercises

Regular environmental safety drills and exercises are necessary to ensure an
adequate response in the event of an environmental disaster or accident. It will also
help to increase knowledge of environmental safety rules and improve the coherence
of military and civilian personnel in the event of an emergency.
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3.2. Developing environmental incident action plans

One of the most important areas during the exercises and training is the
development of an action plan in case of environmental accidents. They include
defining principles and schemes of action, training personnel to respond to different
scenarios of environmental disasters.

Environmental safety isone of the key challengesfor military units. Taking proper
measures and following the rules will not only ensure protection from environmental
threats, but will also increase the efficiency and safety of military activities.
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PROMISING TRENDSIN THE DEVELOPMENT OF ARMAMENT AND
MEANS OF RADIATION, CHEMICAL AND BIOLOGICAL DEFENCE

Akhundov R.G.
Military Research Institute of the National Defense University, Baku, Azerbaijan

Throughout the entire history of the development of the Armed Forces of
Azerbaijan Republic, their activities have been aimed at maintaining peace and security,
preventing the threat of war and guaranteeing national security against possible military
threats. In accordance with the Military Doctrine of the Republic of Azerbaijan, one of
the factors determining the politico-military situation is the possible proliferation of
nuclear and other weapons of mass destruction and the introduction of new military
technologies tested in local wars and other armed conflicts. The conditions dictated by
modernity require, among other things, that the radiation, chemical and biological
(hereinafter referred to as CBRN) defence troops be qualitatively renewed to ensure the
preservation and expansion of thelist of tasks to be performed while reducing the total
number of troops. Therefore, the issues of development, improvement and technical
equipment of troops with modern samples of armaments and means of CBRN defence
are of particular importance for the successful performance of tasks by CBRN defence
troops. In order to meet modern requirements, promising areas for the development of
armaments and means of CBRN defence are [1-5]:
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in the CBRN defence system:

- implementation of the basic principle underlying the further development of
the Armed Forces RCS protection troops - dual purpose, which alows them to
effectively solve tasks both in peacetime and wartime;

-formation of permanent readiness CBRN defence units on the basis of the
existing composition of CBRN defence troops. Optimisation of their quantitative
composition based on the real capabilities of the state to equip military units of the
CBRN troops with CBRN armament and means;

-improvement of the System of identification and assessment of the scale and
consequences of accidents at CBRN hazardous facilities and the use of weapons of
mass destruction within the framework of the State System of Protection of Population
and Territories from Emergency Situations;

-ensuring increased protection of troops and facilities against existing means of
defeat and high-precision weapons;

re-equipping (rearming) special operations forces and permanent readiness
CBRN defence units with armaments and means of CBRN protection;

in the CBRN detection and assessment subsystem:

Procurement (development) of integrated CBRN reconnaissance equipment
equipped with means of automation of measurement processes, primary processing and
transmission of information on CBRN situation and navigation datain automated mode;

in the subsystem for the protection of personnel from radioactive, poisonous,
other toxic substances and biological agents:

-equipping personnel with modern models of respiratory and skin protection
eguipment;

-expanding the capabilities and increasing the productivity of special treatment
facilities of the RCTN defence forces in order to reduce their nomenclature and
significantly reduce the transportable stocks of special treatment formulations
(components);

in the sub-system of technical support for CBRN defence:

-modernisation and maintenance of the existing ones, development and phased
rearmament to new models (systems) of armaments and means of CBRN protection,
including those of domestic production, maximum unification of armaments and
means of CBRN protection;

-maximum use of the industrial potential of the Republic of Azerbaijan in the
interests of technical support of the Armed Forces CBRN defence, both in peacetime
and wartime.

Successful solution by the control bodies of the CBRN defence troops of the
standing tasks on management of subordinate troops and performance of tasks
according to the intended purpose in peace and war is possible only under the
condition of wide automation of all main management processes.
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HISTORICAL ANTI-TERROR OPERATION

Alakbarova Sevinj
Military Scientific Research Institute, Baku, Azerbaijan

On September 19-20, 2023, local anti-terrorist measuresagainst illegal Armenian
amed groups were held in the areas where the Russian peacekeeping forces of
Azerbaijan are temporarily stationed. During these anti-terrorist measures carried out
by the forces of the Azerbaijani Army, a heavy blow was inflicted on the Armenian
military forces, which did not want to submit to the Azerbaijani authorities without
causing any damageto the civilian population and objects. After these measures, which
lasted for only 23 hours, theillegal Armenian military forces were defested and they
expressed their readiness to surrender and hand over al their weapons [1-4].

In the presented article, a preliminary analysis of local anti-terrorist measures
was carried out. There is a scientific-historical necessity to study thistopic in terms
of ensuring the territorial integrity of the republic and studying its history. The aim
isto investigate the role of the Azerbaijani Army in the successful completion of the
anti-terrorist measures that lasted only one day in the field of ensuring the
sovereignty of Azerbaijan. The investigation showed that the task set before the
Azerbaijani Army was carried out in full and without harm to the civilian population
as aresult of proper planning, competent action and application of special tactics.
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THE MAIN ANTHROPOGENIC SOURCES
OF ATMOSPHERIC POLLUTION

Talibov A.M.%, Hashimov E.G.2, Akhundov R.G.2
nstitute of Control Systems, Baku, Azerbaijan
2Military Scientific Research Institute, Baku, Azerbaijan

The article contains materials on the modern problems of ecologica and
industrial safety, waste treatment technologies, information and computer
technologies in solving environmental and life safe- ty problems, as well aswell as
modern technologies for liquidation of emergencies and technical support for rescue
operations, contains the results of theoretical research and practical implementation
of scientific research [1-5].

Man-made accidents and disasters are one of the sources of environmental
disasters, asthey involve the most significant emissions and spills of pollutants. The
areas at risk of environmental pollution from man-made accidents and disasters are
industrial areas, aswell as large cities and megacities. Major accidents and disasters
that have occurred in recent decades, along with the loss of life and huge material
damage, usualy caused irreparable damage to the natural environment and
ecological systems of a number of regions and territories. The environmental
consequences of man-made accidents can take years, dozens and even hundreds of
years to manifest themselves. They can be diverse and multifaceted. Accidents at
radiation-hazardous facilities are particularly dangerous.

The environment is polluted with a huge amount of industrial waste with
toxicity aswell asthe ability to accumulate in the human body or food chains.

As an example of pollution associated with the creation and development of
the technosphere, let us take atmospheric air, the sources of pollution of which are
natural and anthropogenic sources. In the case of the technosphere, we will use only
anthropogenic sources of atmospheric pollution.

Atmospheric air pollution is defined as an increase in concentrations of
physical, chemical, biological components above alevel that throws natural systems
out of balance. The atmosphere is huge, and it was assumed that dust, all fumes and
gases emitted by industry, power plants, transport would quickly dissipate, as if
dissolved in the air. This did not take into account their concentration in cities and
air circulation from top to bottom.

The main anthropogenic sources of atmospheric pollution include enterprises
of thefuel and energy complex, transport, various machine-building enterprises, and
heavy industry.

The most significant of these are:

1. Thermal power plants pollute the atmosphere with emissions that contain
sulphur dioxide, sulphur dioxide, nitrogen oxides, soot, dust and ash that contain
heavy metal salts.

2. Combines of ferrous metallurgy, which include blast furnace, steelmaking,
rolling mills, sintering plants, coke and chemical plants, etc.
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3. Non-ferrous metallurgy, which pollutes the atmosphere with non-ferrous
and heavy metal compounds, mercury vapour, sulphur dioxide, nitrogen oxides,
carbonic anhydride, etc., is one of the main sources of air pollution.

4, Mechanica engineering and metal processing. Emissions from these
enterprises contain aerosols of non-ferrous and heavy metal compounds, including
mercury vapour. The oil refining and petrochemical industry is a source of such
atmospheric pollutants as hydrogen sulphide, sulphur dioxide, carbon monoxide,
ammonia, hydrocarbon and benzaperene.

5. Organic chemistry enterprises. Emissions of large quantities of organic
substances, which have acomplex chemical composition, hydrochloric acid, heavy
metal compounds, soot and dust.

6. Enterprises of inorganic chemistry. Air emissions from these enterprises
contain sulphur and nitrogen oxides, phosphorus compounds, free chlorine, and
hydrogen sulphide.

7. Motor transport. Geographical patterns of distribution of pollutants from it
are very complex and are determined not only by the configuration of the motorway
network and intensity of motor vehicles, but also by alarge number of intersections
where vehicles stand for a certain period of time with engines running.

Motor vehicles are one of the most hazardous sources of pollution to human
health because exhaust gases enter the atmosphere where they are difficult to disperse.
Vehicle exhaust gases contain large amounts of nitrogen oxide, unburnt carbon,
adehydes and soot, as well as carbon monoxide.

Due to the huge number of motor vehicles, they have a huge impact on the
atmosphere and human health.

It is believed that thousands of people die every year due to exhaust fumes, and
the damage they cause to the environment is estimated at billions of dollars. Exhaust
emissions influence the development of many diseases.
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ENVIRONMENTAL SAFETY OF NANOMATERIALS APPLICATION

Talibov A.M.%, Hashimov E.G.%2, Akhundov R.G.2
Ynstitute of Control Systems, Baku, Azerbaijan
2Military Scientific Research Ingtitute, Baku, Azerbaijan

Nanotechnology isarapidly growing and promising field of knowledge with a
wide range of practical applications in a variety of industries. The growing
production of engineered nanomaterials and their widespread use in a variety of
applications increases the likelihood of their release into the environment. This, in
turn, may lead to increased risks associated with the impact of engineered
nanomaterials on living organisms and humans.

The development of this new direction in modern science and emerged at the
end of the twentieth century.

The term "nanotechnology" refers to the process of processing and
manipulating particles whose dimensions range from 1 to 100 nm (nanometers).
Developed energy, surface qualities and small particle size lead to the appearance of
unique properties (energy, physico-chemical, mechanical, etc.)

More than 50 countries are actively engaged in the development of
nanotechnology. However, there has not been enough research to provide an
objective assessment of health risks and to regulate the permissible content of
nanoparticles in environmental components.

Each country has its own set of research programs, which differ significantly
in duration, scale, practical goals, orientation, and degree of connection with
industrial production. Therefore, there is no acute competition in the field of
nanotechnology.

The production of common nanoparticles such asAg, TiOz, SIO2 and ZnO now
aready amounts to tens of tonnes per year. To improve engine efficiency, cerium
oxide nanoparticles are added to diesel fuel. In recent years, the problem of toxicity
of nano-materials has increasingly attracted the attention of researchers. The
behaviour of nanoparticles in ecosystems is poorly studied and practically nothing
is known about their influence on organisms in living nature. Nanoelements have
higher absorption properties than other molecules. They can actively absorb
pollutants and spread them everywhere. Adverse effects are possible and cannot yet
be predicted due to a lack of information. Scientists note that it is not the
nanomaterials themselves, but the impurities present in them that are toxic.

The greatest progress is observed in the research of metal nanoparticles and
their axides, as well as carbon nanotubes and nanofibres. These nanomaterials are
beginning to be massively used in industrial production. Therefore, from the point
of view of environmental safety, they should be considered in the first place.

From the toxicological point of view, the size classification of particles with
respect to their ability to penetrate more or less deeply into the respiratory tract and
to be retained there is of great importance. Nanoparticles may be susceptible to
degradation by light and chemicals, as well as by contact with microorganisms, but
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these processes are poorly understood. However, one should not forget the potential
danger of using nanomaterials and nanotechnologies, as well as the development of
criteria for their safety for human health, since experimental data indicate the
potential harmful effects of nanomaterials on the human body. Therefore, the degree
of environmental hazard of nanomaterials should be determined prior to their
practical application.

Thisis avery labour-intensive task, as there are very few companies that can
carry out in-house expertise to determine the safety of a new material. It istherefore
necessary to accelerate large-scale research aimed at clarifying the hazards and risks
associated with the contamination of the environment by nanoparticles and
nanomaterials. In doing so, five major challenges have aready been identified that
are expected to make nanotechnology safe:

1. Establish a programme of systematic research focused on identifying
possible risks associated with nanoparticles.

2. Develop methods to detect nanoparticlesin air and water.

3. Establish methods to determine the possible toxicity of nanomaterials.

4. Generate models capable of predicting the possible environmental and
human health impacts of nanomaterials.

5. To find a way to assess the environmental and health impacts of
nanoparticles.

In addition, studies of the effects of nanoparticles should be carried out with
the mandatory parallel study of their physicochemical parameters: size, composition,
surface area, decomposition character, shape, volume distribution, etc. The ad- cept
physical models suitable for studying the behaviour of carbon and metal
nanoparticles and nanomaterials in biobjects and environmental objects should be
proposed. Adequate physical models suitable for studying the behaviour of carbon
and metal-containing nanoparticles and nanomaterials in bio-objects and
environmental objects should be proposed.
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MATEMATHYHA MOJEJIb
I'YMAHITAPHOT'O NIIIBOAHOI'O POSMIHYBAHHSA

Crpinens B.B.
I'ymanitapra mixkHapoaHa opranizamis The Halo Trust, Kui, Ykpaina
Conosiios ILI.
T'onosue ynpasninas JJCHC Ykpainu B XepcoHchbKil o6mnacTi, XepcoH, YkpaiHa

Sk B Hamiit kpaiHi, Tak 1 32 KOPJIOHOM HAKOIIMYEHO BETMYE3HUH TOCBI 11010
HoTepe/KEHHs Ta JIIKBiZail HAaCcIiIKiB HaA3BUYAHUX CUTYAaliH, sKi OB’ g3aHi i3
PO3MiHYBaHHAM BHOYXOHEOE3NMEYHHX MPEIMETIB Ha CyXoiomi. B Toif ke yac
MUTAaHHS TIABUIICHHS €(QEKTHBHOCTI PO3BINKA Ta PO3MIHYBaHHA BOJHOTO
CepeloBUINa, OCOONMBO 3 ypaxyBaHHAM BIHHH 3 pOCI€I0 BHMaramTb CBOTO
MOKpAIIEHHS, OCKUIBKA  KUTBKICTh ~ BHOYXOHEOE3IEYHHX  IPEOMETiB,  SKi
3a0pyAHIOIOTH MUPHI aKBaTopii, CyTTE€BO 301IbIIyeTHCS [ 1].

B rmomoBimi moka3aHo, OO0 WiABHIIEHHS €(QEKTHBHOCTI TyYMaHITapHOTO
MiABOIHOTO PO3MIHYBaHHSI HE OOMEXYETHCS TITBKA MDKHAPOTHOK CTaHIAPTHOIO
OIepaTHBHO TPOIEAypoto [2], ame i BMMarae 3aCTOCYBaHHs HOBITHIX HAyKOBO
OOTpYHTOBAHMX ITiJIXOIIB.

MeTtorw nomoBigi € 10OyaOBa MaTeMaTHYHOI MOJIENI T'yMaHITapHOTO
MiIBOIHOTO PO3MiHYBaHHS.

Busnaueno, mo MaTeMaTM4Ha MOJENb T'yMaHITApHOIO  IiJJBOJHOTO
po3minyBaHHsA Bononazamu-canepamu JICHC ysBmse coboro cucTeMy TpHOX
AQHATITUYHUX 3aJIeKHOCTEH.

Ilepma ysBise coOoro (YHKIIOHAN, SKHA OIKCY€ MPOIEC ITiBOJTHOTO
PO3MiHYBaHHS Y BUTISAL TpU()AKTOPHOT OTIHOMIaIbHOT MOJIETT.

Jpyra mo3Boisie ysSBUTH Iel (PYHKITIOHAN SK CYKYIHICTH OZHO(PAKTOPHUX
MOJIENIEN.

Tpers 3a0e3nedye BU3HAYCHHS BaroBMx KoedillieHTIB NpuM BHUpILIEHH]
OararodakTopHOoro  3aBAaHHs. Buaineni Ttaki  3HauuMi  dakTopH,  sKi
XapaKTepu3ylTh IMPOLEC MiJBOJHOTO PO3MIHYBaHHS SIK CHCTEMH: X1 — PIBEHb
MiATOTOBJICHOCTI BOJI0JIa3a-canepa; X2 — PiBEHb OCHAIIECHOCTI; X3 — YMOBH, B SKHX
MpaIroe 0COOOBHIM CKIIa.

Po3pobnena maremaTn4Ha MOJEIb CTaja OCHOBOIO BiAMOBIIHOI METOAUKU
CKOPOYEHHS Yacy I'yMaHITapHOTO IiJIBOJJHOTO pPO3MiHYBaHHS 0€3 3HKEHHS PiBHS
Oe3nexy BojIOJIa3iB-eMiHepiB, sKka Oyna BIPOBaJUKEHa B MPAKTHYHY iSUIBHICTH
BiJIIJICHHS TT1IBOJTHOTO PO3MiHYBaHHS B XEPCOHCHKIH 00acTi.

Cnucok Jitepatypu

1. Strelets, V., Hrytsaienko, M., Soloviov, I., & Strelec, V. (2023). The peculiarities
prevention emergency analysis abroad associated with the underwater |ocation of explosives.
Social Development and Security, 13(3), 164-183. https://doi.org/10.33445/sds.2023.13.3.11

2. IMAS 09.60 Underwater Survey and Clearance of Explosive Ordnance (EO).
URL: https://www.mineactionstandards.org/fileadmin/user_upload/IMAS 09.60 Ed.1.pdf
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MATEMATHUYHA MOJIEJIb ITIIIBUIIEHHSA EOEKTUBHOCTI
OIIEPATUBHOI'O PO3I'OPTAHHS OIIEPATUBHO-PATYBAJIBHUX
ABTOMOBLIIB B YMOBAX MOKJIABOI'O BOMOBOI'O YPAKEHHS

XmkHAK A.A.
I'onosue ynpasnians JJCHC Ykpainu B [TonTaBebkiit obnacti, [lontaBa, Ykpaina
bemrouenko /1.1O.
HarjioHansHui yHIBEpPCHUTET IMBLIEHOTO 3aXUCTy YKpainu, XapkiB, YKpaiHa

B yMmoBax chOroseHHs, KOJIM PALIMCTH BHKOPUCTOBYIOTH IIJUTy TaKTHKY
HAaHECEHHS IMOJBIMHUX YyAapiB MO IMBUIBHUM 00’€KTaM, HALIIOIYHCh Ha
PATYBANbHUKIB, SIKi MPHOYBAIOTH AJIS MPOBEACHHS aBapiifHO-pATYBaJIBHHUX POOIT,
ocoboBwmii ckiman OniepaTHBHO-PATYBAIBHOI CITy>KOH KOKEH ICHB 3/1iHCHIOE OIM3BKO
200 BHi3miB Ha JIKBIJAIlif0 HACTIIKIB YPa)KCHHS BOPOTOM HACEICHUX ITyHKTIB Ta
00’exrtiB iH}pacTpykTypu [1]. Bce me CBImYUTH MpO aKTyaubHICTH MPOOIEMH
MiABUIICHHS €(PEKTHBHOCTI MPOBEACHHS aBapiifHO-pATYBaJBHUX POOIT B YMOBax
MOXITHBOTO O0HOBOTO ypa)keHHS pATYBaJILHHKIB.

MeTtorw gomoBimi € moOymoBa MareMaTHYHOI MOJCTI MiJABHIICHHS
e(peKTUBHOCTI ONEPATUBHOTO PO3TOPTAHHS PATYBAJIbHUX aBTOMOOILTIB.

B nmomoBini mokaszaHo, 110 MareMaTHYHa MOJIEIb ITiABUIIEHHS e€(eKTUBHOCTI
MPOBEICHHS aBapifHO-PATYBAIBHUX pPOOIT B yMOBaX MOJIHMBOro 0oifoBOro
YPaKeHHS YSIBIISIE CUCTEMY 3 TPhOX aHAIITHYHUX 3aJIS)KHOCTEH.

Ilepma — ¢yHKIIOHAN, SKHH OIUCYE TPOLEC BU3HAYCHHS OOMEXKEHB, SKi
MOB’si3aHi 13 3a0e3meueHHsIM O€3MeKH PATYBAaNbHHUKIB IMiJ Yac IIPOBEICHHS
aBapiifHO-PATYBaIBHUX pOOIT B yMOBaX MOXIJIHMBOTO OOMOBOrO ypakeHHs, Ta
3aKOHOMIPHOCTEH BIAIOBIIHOI JisNTEHOCTI PATYBaJIbHUKIB.

Jpyra — (QyHKIiOHAN, KU ySIBISIE COOOK0 3aKOHOMIPHICTB, IO BioOpakae
(DYHKIIIOHYBaHHSI CHCTEMH ««PATYBaJbHHK — 3acO0M 3aXWCTy Ta 3a0e3NeueHHs
aBapiifHO-pATYBaNBHUX POOIT — HaJA3BHYalHA CHUTYAIlisl 3 MOXIIHMBICTIO OOHOBOrO
YpaKEHHs», BCTAHOBIIOIOYHM 3B'I30K MIDK TOKa3HHKAMHU SKOCTI CHCTEMH 1
BJIACTMBUMH 1if epekTamu QYHKIIOHYBaHHS B Yaci.

Tpers — ¢GyHKIIOHaN YTOYHEHHS HAa OCHOBI OTPHMAaHHMX 3aKOHOMIpHOCTEW
TaKUX IPaBWJI OpraHizalii cHCTeMH, peanizallis SKUX 3a ICHYIOUHX OOMEXKEHb,
MOB’SI3aHUX 3 YacoM, SIKICTIO ITPOBEJCHHS aBapiiHO-pATYBalbHUX POOIT B yMOBax
MOXIIMBOTO OOHOBOIO ypaKeHHsI Ta HasiBHUM PECYpPCOM, TO3BOJHTH NEPEBUIUTH
HOpPMaTHBHE 3HAUYEHHS €()EKTUBHOCTI CHCTEMH.

Po3poOiiena mMaTemMaTH4yHa MOJIETb CTajla OCHOBOIO BIAMOBIAHOI METOIUKH
CKOPOYEHHSI 4acy ONEepaTUBHOTO PO3TOPTaHHS B YMOBaxX MOXIHBOTO 0OHOBOTO
YpaKEHHS, sSKa MOJArae y po3poOIi Ta TepeBipli OlepaTHBHO-TEXHIYHUX
peKOMeHAaliil y BiJNOBIAHOCTI /0 3aKOHOMIPDHOCTEH CKOPOYEHHS dacy
OIepaTHBHOTO PO3TOPTAHHSI.

Cnucoxk Jirepatypu

1. State Service of Ukraine for Emergency Situations. Available at: https://dsns.gov.ua/
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HEPEBIPKA ITPOTUITIOKE?KHOI'O BOAOITPOBOAY
AK 3AIIOPYKA YCHIIIHOTI'O MOXKEXKOTI'ACIHHS

[eryxoBa O.A., bimam €.A.
HarmtionansHii yHIBepCHTET IMBIIIEHOTO 3aXHCTy Y KpaiHH, XapkiB, YkpaiHa

[IpoTHnoxeXHUI BOAONPOBIA € OCHOBHHM BOJOJDKEPEIOM JUIsl TaciHHSA
MOXKEX B HACENCHWX NYHKTax Ta Ha BUpOOHMYMX oO0'exrax. [lpanesmatHicTh
BOJIONPOBO/IY Ta BCIX EIEMEHTIB, SIKi BCTAHOBIIIOIOTHCSI HA HHOMY Ta 3a0€3IeUyI0oTh
Horo po0oTy, € 3alOPYKOIO TOTO, IO MOXKexka OyJne JiKBiTOBaHA B HAWKOPOTIIiit
TepMiH. Bumoramu HopMm mepenbayaeThCcs NepeBipka BOAONPOBIIHUX MEpeX Ha
Mpane3gaTHICTh [Ba pa3W Ha pIiK Ta INOpiYHE MPOBEACHHS BHUNPOOYBaHb Ha
BomoBimmagy [1]. B MupHHMit yac Takux mepeBipoK Ta BHIPOOYBaHb MOXe OyTH
JOCTaTHhO. B yMOBax chOroseHHA pyHHYBaHHS MEpEX BifOyBaeThCcS MIOMHS Ta
micist iX peMOHTY BHIpPOOYBaHHS Ha BOJAOBIINAdy HE IMPOBOAATHCS, IO MOXKE
MIPUBECTH IO HEMOYKIIMBOCTI 3a0e3MeueHHs MoAadi Mepekero HeoOXimHOT KITbKOCTI
BOJM Ha TraciHHA TOXexi. Jlo TOro >k BaXIMBUM MOMEHTOM € IIpaBHIbHE
MPOBEICHHS EPEBIPOK Ta BUNPOOYBaHb.

Crnioci6 BH3HaueHHs 3a0e3MeueHoCTi 00’ ekTa HeOOXiJHOI KIIBKICTIO BOIH [2],
110 TIPOTIOHYETHCS ABTOPAMH Te3, 3 BU3HAUCHHS BOJIOBIIa4i BOJIOMPOBITHOT MEPExKi
3 BUKOPHCTAHHSIM TIOKC)KHUX TIIPAHTIB, MOJAYCI0 BOMU 3 IOXKCSKHHX CTBOJIB,
BU3HAYEHHS! HOPMAaTHBHUX BUTPAT BOJM Ha MOXKEXKOraciHHs 00’€KTa, BCTAHOBJICHHS
3a0€31eYeHOCTi 00’ €KTa ITOKEKHIMH TiIpaHTaMH IIIIXOM IIEPEBIPKH iX KUTBKOCTI Ta
Tpane3/1aTHOCTI, BCTAHOBJICHHS TTOKEKHMX KOJOHOK Ha BCI Ipale3/aTHi TipaHTH,
BUMIpPIOBaHHS THCKY Ta JliaMeTpPy HacaJlKi KOJKHOTO TOXKEKHOTO CTBOJY, OJJHOYACHE
BU3HAYEHHS BUTPATH BOAH 3 KOXKHOTO IPALE3/IaTHOTO Ti/IPaHTY, SIK CyMy BUTPAT BOAX
3 KOXXHOTO TIO’KEKHOTO CTBOJIY, IO NPUEJHAHI IO KOJOHKH ITOXKEXHOTO TiPaHTy,
BU3HAYCHHS (DaKTHIHOI BOJOBIIIAYi 30BHIIIHBOTO BOAOIIPOBOIY O0’€KTa, K CyMH
BUTpPAT BOIM KOXKHOTO TPALE3aTHOTO TiPaHTy, MOPIBHSIHHSI HOPMAaTHBHUX BUTPAT
BOJM Ha TMOXEXKOraciHHs 00’exkTa 3 ()aKTUYHOI BOJOBI/Iauei0 30BHIIIHBOTO
BOJIOTIPOBO/Iy 00’€KTa, Y pa3i nepeBullleHHs] pakTHYHOI BOJOBI/Ia4i 30BHIIIHBOTO
BOJIOTIPOBO/Y 00’ €KTa HaJl HOPMAaTHBHOKO BUTPATOIO BO/IM Ha MOXKEKOTaCiHHs 00’ €KTa
NpUIMaHHs pillIeHHs po 3a0e3MeueHicTh 00’ ekTa HEOOXIHOK KUIBKICTIO BOAM HA
MOTPEeOH TOXKEKOTACIHHS Bil 30BHILUIHBOIO BOJONPOBOJY JIO3BOJISE B LIJIOMY
MIJIBUILIMTY HaIIHHICTL 3a0e3leueHHs 00’€KTa BOJOIO JUIS TaciHHS IOXKEXKI BiJ
30BHIITHBOTO BOJIONIPOBO/TY.

Cnucok Jitepatypu

1. IIporunosxexne Bogonocrayanus: miapydnuk / O.A. Ileryxosa, B.A. AHIpOHOB,
C.A. I'opHoctans, P.E. Uepenaxa. - X.: Ipykapus Manpun, 2022 . - 280 c.

2. Tlar. 155407 VYxpaimm, MIIK (2006.01) A62C 32/20. Cnoci6 BH3HauCHHS
3abe3nedeHocTi 00'eKTa HEOOXIMHOK KUTBKICTIO BOAM Ha TMOTPEOM ITOXKEKOTACIHHS Bil
30BHIIIHBOTO BomomnpoBoay / BuHaximHuku: [leryxoBa O.A.; Pubka €.0. i mp.; BracHHK
HYL3 VYkpaian. — Neu202301771; 3asB. 17.04.2023; omy6. 28.02.2024, Grom. Ne 9.
http://repositsc.nuczu.edu.uathandl €/123456789/19905
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3ACTOCYBAHHSI METOAY I'PA®IB IJIs1 BUSIBJIEHHSI PU3UKIB HA
OB’€EKTI KPUTUYHOI IHOPACTPYKTYPU

Kigara H.M., Tpetssxos O.B.
HamionansHuii aBianiitanit yHiBepcuteT, KuiB, Ykpaina

O0’ekt  KpUTHYHOI 1HQpAacTPyKTypu — 1€ O0’€KTM Ta CHCTEMH,
Oe3mepebiiiHa poOOTa SIKUX € KUTTEBO HEOOXITHOIO IS HAIIOHATBHOT OC3MEKU Ta
€KOHOMIKH KpaiHH .

Merton rpadiB 103Boiisie Bi3yalli3yBaTH Ta aHalli3yBaTH CKJIAIHI CHUCTEMH
IUIIXOM BU3HAYCHHS 3B 3KIiB MDXK iX eleMeHTamu. BukopucroByoun rpadoBuii
aHaJi3, MOKHA HE JIMIIC OLIHUTH BPA3JIUBI TOUYKH CHCTEMH, ajle i CIIPOTHO3YBaTH
MOJKJIMBI HACIHIJKH MOPYIICHb y (YHKIIOHYBaHHI KIIFOYOBHX BY3JB 00’€KTy, IO
JOTIOMArae 30CepeIUTH PECyPCH Ha 3aXHCTi HAWOLIBII KPUTHYHUX. METOo 103BOJIsIE
Kparle yCBiJOMUTH MOXKITUBI BapiaHTH pealtizalii CHCTEMHUX MPOIECiB Y KpUTHUIHIH
iHpPACTPYKTYpi depe3 TpadiuHe MpeacTaBICHHS.

MeTo10 1010BiAi € BIPOBAUKEHHSA METOAY TpadiB Uil BUSBICHHS PU3UKIB Ha
06’exrax Kl Ta aHani3 HallOLIbII KPUTUYHUX EIEMEHTIB 3 MiABUILEHHSAM CTIHKOCTI
BCiel iHdpacTpyKTypH.

Jnist gociiikeHHsT MOJIeNi PO3BUTKY KPU30BOI CHTYallil BHACTIIOK YpaXKeHHS
00’exty KI BaxMBO CTpyKTypyBaTH Mmofii y ckiaji oprpady, BpaxoBylO4H HOro
BepUIMHU. Y pe3ynbTaTi (OPMYyeTbCS CTPYKTYPHO-JIOTIYHA MOZENb PO3BUTKY
KPH30BOI CHTYyallil, sIka BKJIIOYA€E BCi MOMJIMBI CIIeHapii peamizamii 3arpo3u Ha
00’€KTi Ta IMoKa3ye OIiHKY HMOBIPHOCTI CTaHiB MOMiH Ta iX MepeXoiB, IO T03BOJIIE
IIeHTU(IKYBaTH MOTEHIIIIHI 3arpo3HW Ta BIPOBAIWTH e()EKTUBHI 3aX0IH IS iX
3ano0iraHHs Ta YNPABIIHHA. AHAIi3 TNOYMHAETHCS 3 IIOYAaTKOBHX EJIEMEHTIB
(BepmHH, M0 MAOTH JIMIIC BUXIAHI pedpa — eJIEMEHTH), Ta MPOCYBAETHCS B3IOBK
HalpaBJeHUX pedep Bil OJHOro JIOTIYHOrO eJIEeMEHTa N0 iHIIOro, PO3KPHBAIOYH
3MICT CTPYKTYpPHO-JIOTi4HOI cxemu. lle mM03BOJIsIE BUSBUTH HAMOLIBII KPUTHYHI
cUTyalil Ta BU3HAYUTH KJIIOYOBI MOJI{, 0 COPUYMHSIOTH 1HII MOXIIMBI BapiaHTH
KacKaJHHUX e(eKTiB.

Bukopucranns rpadis Jae MOKIIMBICTb MOJICIIIOBATH Pi3HI CliEHapii pO3BUTKY
MOJiii Ta OIIHIOBATH IXHIN BIUIMB HA BCIO CHCTEMY, I03BOJISIE KiJBKICHO OLIHUTH
PU3MKM Ta BU3HAYMTH iXHIH NPIOPUTET HA OCHOBI WMOBIPHOCTEH BUHHMKHEHHS
3arpo3 1 IXHBOTO BIUIMBY Ha CHCTEMY. 3arajioM, MeTojJ rpadiB € MOTY>KHUM
IHCTpYMEHTOM JIsl OLIHKK pu3MKiB 00’ekTiB KI, 3a0e3meuyroun KOMIIEKCHUH 1
CHCTEMHUH Mi/IXiJ] IO aHaNi3y 1 yIpaBIiHHS PU3UKAMH.

Cnucok Jitepatypu

3. Mertoau, Mozeni Ta iHpOpPMAaIliifHi TEXHOJIOTIT OLIHIOBAHHS CTaHIB CKJIaTHUX
06’extiB: mMoHorpadis / €. I. Kyuepenko, B. €. Kyuepenko, 1. C. I'mymienkosa, 1. C.
Tropomenko. X.: XHAMI', XHYPE, 2012. 278 c.

4, TapacoBa K.I. Metononoriuni 3acaan KutbkicHOI omiHku pusukiB / K. L.
TapacoBa // Haykosi 3anmcku [HamiomamsHoro yHiBepcuteTy «OcCTpo3bKa akaieMis»].
Exonomika. 2013. Bumn. 23. C. 367 — 372.
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NIJIBUIIEHHSA CTIMKOCTI BAPOBHUYMNX BY/IIBEJIb

Komno6os K.A., Joponin €.B., ®equna B.IL
Hamionansauii aBianiitanii yHiBepcuTeT, Kui, Ykpaina

[MinBumenHs criiikocti  00'ektiB  KputnuHoi iHdpactpykTypu (OKI) €
HEBII'€MHOIO YaCTHUHOIO MiZBUIIEHHS Oe3neku Hamioi aep>kaBu. OJHIEI0 3 OCHOBHUX
CKJIaZIoBUX 3abe3neuenns criiikocti podotu OKI € 3abe3neyenns criiikocti OyaiBens i
CIOpyJ B yMOBaX HAJ3BHYAMHHUX CHUTYyaliil, SKE IOCSTacThCs: KOHCTPYKIIWHUMHU
ocoOmmBocTAMH  OyniBii  ab0  CHOpPYZAH, TIPOBEACHHSM JIOIATKOBUX — 3aXOJiB,
CIpsIMOBAaHMX HAa TMINBHIICHHS cTiiikocTi OynaiBens 1 cmopyny OKI B ymoBax
Ha/BBHYAHMX cHTyamidi. MeTow OOMOBiAi € TpoBeneHHS aHAi3y ICHYIOUHX
METOIB ITiIBUIIEHHS CTIHKOCTI Oy/iBeNb i CIIOPYJ Ta BU3HAYECHHS MarepiajiB Ta
PEYOBHH, IO 320€3MeTyIOTh CTIHKICTh Oy IiBEIbEHUX KOHCTPYKIIii B yMOBaX HOXKEKI
Ta BCTAHOBJICHHS IIEPCHEKTUBHUX HANpsSMKIB Ta MaTepialiB 3axXHCTY BiJ BIUIUBY
BHCOKHX TEMIIEpaTyp Ha OCHOBHI OyiBeIbHI KOHCTPYKIIIi.

B momoBini HaBOIATHCS pe3yNbTATH aHATI3y METOMIB 3aXUCTy OyAiBEIHHHX
KOCTpPYKLIH BiJl BIUTMBY BUCOKUX TemIteparyp. 3rigHo 3 [IpaBunamu 3 BorHesaxucry [1]
00pOOJISIHHST TIPOBOJUTHCSI HACTYIHUMH CIIOCOOAMHU BOTHE3aXKMCHE IPOCOYYBAaHHS
(rmboke 4K MOBEpXHEBE);BOrHe3axucHe 00poOssiHHs ((papOyBaHHs, IITyKaTypeHHSI,
00MOTYBaHHs1, OOJIMIILOBYBaHHs1); BOTHE3aXUCHE 3anloBHEeHHH [ 1, 2]. Buxomsau 3 116010,
BUJIUJIIIOTHCS TaKi HANPSIMKK BOTHE3aXUCHHUX MaTepialiiB: (hapOu Ta JaKH; BOTHE3aXCHI
MIACTH TPOCOYYBAJIbHI BOTHE3AXUCHI PiFHY; IITYKaTypPKH BOTHE3AaXWCHI; JIMITyBaJIbHI
BOTHE3ax¥cHi Matepianw [1, 2]. BukopucranHs X MaTepiajiB Ja€ 3MOTY TiBHIIATH
CTIHKiCTh OCHOBHUX OyIBeJTbHIX KOHCTPYKIIIH, MiIBHUIIYFOUH, i CTIHKICT OyIiBelb i
CTIOpY/I, 3 IKUX BOHHM BUTOTOBJICHI. BUX05191 3 TOTO, 110 /10 BOTHE3aXCHUX MaTepiajiB
OCHOBHHAM KpHTEpiEM € JIOCTYIHICTh Ta JeMIeBU3Ha Yy BHPOOHUNTBI [2],
PEKOMEH/TYEThCSI BUKOPHUCTOBYBATH BIJXOIM BHUPOOHHITB. TakuM YHHOM, y SIKOCTI
BUXITHUX MaTepianiB, HAPUKIIA]] MPOIYKTH TEPMITHOI IEPEePOOKH CMITTSL.

Cnucoxk Jirepatypu

1. IlpaBmna 3 BorHe3axucTy MIiHICTEpCTBO BHYTpIIIHIX cmpaB Ykpainm. Haxa3
26.12.2018 Ne 1064. Pesxum poctymy: https://zakon.rada.gov.ua/laws/show/z0259-19#Text.
Jlara 3BepHenHs 09.10.2024.

2. Iymxapenko A. C., Bacunpuenko O.B., Ksitkoscbkuit O. B., Jlynenko 1O. B.,
Mupropoa O. B. Boruesaxucue oOpoOnsiHHsI OyIiBeNbHHX MatepiaiiB i KOHCTPYKIIH. —
Xapkis : HYI3Y, KII "Micska apykapas”, 2011 — 176 c.

MOXKEXHA BE3IEKA SIK 3ATIOPYKA CTIMKOCTI
OB'E€EKTIB KPUTUUYHOI IHOPACTPYKTYPU

Bepberens b.M., loponin €.B., Bansuernko O.1.
HarionansHui aBiamiiiHu yHIBEPCHTET

3abe3neyeH s 3aXKUCTy Ta CTIHKOCTI 00'ekTiB KpuTH4HOI iH(ppacTpykTypu (OKI)
Crpusie TJBMILECHHIO piBHS Oe3meku JepkaBd B miiomy. OmHuMm 3 daxropis
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3abesnedenns criiikocti OKI e 3abe3nedyeHHss HA HUX BHKOHAHHS BUMOT ITOKEKHOI
6esmexu. [ mporo nepeadadene 3adesnedeHHs OKI yciMa HeoOXiTHIMH 3aX0/1aMH Ta
3aco0amu, IO BiQIOBITAIOTh BHUMOTaM HOPMATHBHO-TIPABOBHX Ta HOPMATHBHO-
TEXHIYHUX JOKyMEHTIB 3 NMMUATAHb MOXKEKHOI OE3MeKH, SKa MOYNHAETHCS 3 BUALICHHS
JUISTHKH MM OyIiBHUITBO 1 OPOJOBXKYEThCS B3IOBXK yciex ekcruryatanii OKI [1-3].
Ioxexxa moxe Hanectn OKI cyTTeBi 3MiHHM, SIKi HPU3BEOYTh JIO IMOBHOI 3YITHHKH
nismbHOCcTi OKI. OToKe BUKOHAHHS yCIX BHMOT IOXKEXKHOi OC3MEKU € HEBiTEMHOIO
CKJ1a7I0BOIO crilikocTi npargorouoro OKI, a6o OKI, 1o Hagae nociyry HaceneHHIo.

MeToro nonoBiai € 3a0e3neyenns Ha OKI Oe3neyHnx yMoB mpatii 3a paxyHOK
BUKOHAHHS BHMOI YCi3 HOPMaTHBHO-TIDAaBOBHUX Ta HOPMAaTHBHO-TEXHIYHUX
JIOKYMEHTIB. B 10TIOBii HAaBOAATHCA PE3yNbTaTH MPOBEACHUX JTOCIIKEHb y TalTy3i
MOXKEKHOI O€3TMEeKH TY CTBOPEHHsI Oe3[IeYHNX YMOB IIpalli Ha MigIpHEMCTBaX abo
yCTaHOBAX 32 YMOBOIO 0€37I0raHHOTO BUKOHAHHS YCiX BUMOT JIOKYMEHTIB 3 MUTaHb
mo3xexkHoi Oesmeku. Btpara crifikocti OKI Moxke TpamuTucs B pe3ynibTaTi:
OTPYEHHsI MpAI[iBHUKIB OTPYIOUUMH TPOJYKTAMH TOPIHHS, pyHHYBaHHS
OyaiBeNbHUX KOHCTPYKI[ B pe3yibTaTi BIUIUBY BHCOKHX TEMIIEPATyp, MIO
BUHHUKAIOTh MPH BUHUKHCHHI TMOXEXKI, BUXOJY 3 JIaay OOJaJHAHHS, IO 3a3HAJIO
BILUTUBY MOexi Tomio [4]. B po6oTi HaBeaeHi 3aX0/1H, [0 A03BOJIAThH 3a0€3MeUNTH
cTifiky poooTy OKI B yMOBaX BUKOHAHHS BUMOT TTOYKEKHOT OC3MEKH.

Cnucoxk Jirepatypu

1. Kopexe LOUBUIEHOTO 3aXHCTY Ykpainu. URL:
https://zakon.rada.gov.ua/laws/show/5403-17#Text. [lara 38epuenns 10.10.2024 p.

2. ABH B.1.1-7:2016. IoxexxHa Oe3meka 00'ekTiB OymiBHHITBA. 3arajibHi BUMOTH.
Kwuis : Minperion0yn Ykpainu, 2017. 47 c.

3. HAIIB A.01.001:2014. TIpaBuia noxexHoi 6e3nexu B Ykpaini. Hakaz Minictepctsa
BHYTPIILIHIX crpas Ykpainu Ne 1417 BiZ 30.12.2014 p- URL:
https://zakon.rada.gov.uallaws/show/z0252-154Text. Jlata 3sepHenns 10.04.2024 p.

4. Tperesixo O. B. [loponin €. B., [Toromapernko P. B., Crenemax O. A. OcHoBH
noxesxHoi Oe3nexn. X.:HYL3Y, TOB Ilnanera [IpiaT 2021. — 419 c.

AHAJII3 ABAPII TA BIMOB
HA OB’EKTAX T'A30TPAHCIIOPTHOI CUCTEMM YKPATHA

Jlane M.M.
HamionansHuii aBianiitanii ynisepcutet, KuiB, Ykpaina

O6’extrt I'TC BigHOCATBCS 1O KPUTHUYHOI EHEPreTHYHOI CTPYKTypH Ta MO
MeperiKy 00’€KTiB, 0 MOXYTh CIPUYMHWTH BHHHKHEHHS HAI3BHYANHOI cHTyamil
TEXHOT€HHOTO 1 TIPUPOJHOTO XapaKTepy Ta BIUIMHYTH Ha CTaH 3aXHMCTy HAcEJEHHS i
Tepuropiii [1]. MeToro AomoBidi € aHaini3 po3noniay aeapiit Ta BiamMoB Ha I'TC 3a
NPUYMHAMK X BUHUKHEHHS, a TAaKOX aHaJi3 IMHAMIKM aBapiifHOCTI Ha OCHOBI
BiIKpUTHX MaHux 3 [HTepHery. 3aramom 3 1973 poky mepeBakHa Oubimicts 70,9%
crasyacsi yepe3 Jozachkuil (hakrop: 30,7% BHUIAJKIB BUKIMKaHI OpakoM 3BaplOBaHH,
26,5% — mexaniunuM BTpyuanHsM, 13,7% ckianae 3aBojchkuii Opak Jlume 22,2%
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BIZIMOB 1 aBapiii TOB’s13aHi 3 KOPO3i€r0i HEBENMKA YacTKa — 3 MPUPOIHUMHU SBUILIAMH.
Taka cuTyallis mpuTamMaHHa He TUTBKA Ul YKpaiHW. 3 iHIIOI CTOPOHH, BUKIIOUUTH
JIFOZICBKUH (haKTOP 3HAYHO JIETTIEe HiXK KOPO3il0, TPIIIHOyTBOPEHHS 200 3CYB TPYHTIB, a
3 IIbOTO BIJIMBAE, IIT0 TIPU HAJICXKHII opraraHi3arlii MOJKHa 3HaYHO CKOPOTHTH KiJIBKIiCTh
aBapiii Ta BiIMOB Ha TpyOonpoBoax B Ykpaiti. B ninomy, Haii0ibIie BiqMOB Ta aBapiii
crajyiocst yepe3 Opak 3BaprOBaHHs, MEXaHIYHI BTPYy4YaHHs Ta KOpo3ito — 6mm3bko 80%
[2]. Anani3 quHAMIKK aBapiHOCTI CBiAYUTH PO 3HAYHE 3MECHBIICHHS KIJTbKOCTI aBapiid.
[NosicHeHHsIM LILOMY € TPOBEJEHHS BHYTPINIHBOTPYOHO!I amiarHoctuku (BTH), mo
JIO3BOJISIE BUSIBUTH Je(DEKTH SIK Ha TiJI TPyOOIPOBOJLY TaK i y 3BapHHX 3’€THAHHIX [2].
3 2015 poky 30inbIIMIACS YacTOTa HABMHCHOTO IIOLIKO/DKEHHS TPyOOIPOBO/IiB
31e0UThIIOTO Y P pOHTOBHX paitoHax [loHerpkoi Ta JIyrancekoi obmacreii [3].

Cnucoxk Jirepatypu

1. l'a3oTpaHcmopTHa cucteMa YKpaiHu: HalilHICTh Ta Oe3mneka. [EnekrpoHnuii pecypce]
https://utg.ua/uk/press/publications

2. HoBi po3poOku Ta TeXHOJIOTii BUAOOYBaHHS, TPAHCIOPTYBAaHHS 1 30epiraHHs rasy.
[Enexrponnmii pecypc] https://utg.ua/img/menu/media/TT/2012/TT-77-5-09-2012.pdf

3. Uncno BiAMOB Ha MaricTpalbHUX ra3onpoBoaax Ykpaiau B 2015 pomi 3MEHIIMIOCS
Ha 21 %. [Enekrponnuii pecypc] https:/www.rbc.ua/rus/news/ kolichestvo-otkazov-

magistralnyh-gazoprovodah-1465996032.html

OIIHKA TA AHAJII3 HACJILIKIB ABAPIMHOI PO3TEPMETH3AIIT
MATICTPAJIBHOI'O I'A30IIPOBOIY

Jlans M.M.
HauionaneHwuii aBiauiitauii ynisepcuret, Kuis, Ykpaina

BaxnuBuM eTarmom mpu OIiHII pU3UKIB € BU3HAYCHHS 30H BIUIMBY aBapii, sAKi
3aJIe)KaTh BiJI TUIY Ta MacIITa0iB aBapii, po3TanryBaHHs 00'€kTa Ta iHITHX (HaKTOPIB.
OmiHIOBaHHA HACHIAKIB Yy pa3i posrepMeTH3alil MaricTpallbHOTO Ta30IpOBOIY
«Ypewrroit — Yxkropoa» moommsy c.KopmeBara KuiBckkoi o0macti Oyio BHKOHAHO 3a
MeTouKoo [1, 2], sika cripsMOBaHa Ha BU3HAYCHHS PaJiiyCy 30HH PO3MOBCIOKEHHS
BHOYXOHeOe3meqHoi cymimti. [ po3paxyHKy CKJIAI MPUPOJHOTO a3y HPHUHSITO Y
TakoMy criBBifiHomeHHi: MeraH (CH4) — 90 %; eran (C2H6) — 4 %; npomnan (C3HS8) —
2 %; H-Oyran (C4H10) — 2%; izonentan (C5H12) — 2 %. OcHoBHI napamerpu
ra3omnpoBoay: podounii Tuck, P = 2,4 Mlla, BHyTpituHIN giameTp TpyOu MaricTpaisHOTO
Ttpybomposoy d = 0,630 M, TemriepaTypa npupoHoro ra3y tg = 350C. MeteopomnoriuHi
YMOBH: TeMmIieparypa atMocgepHoro mositps — 25 °C, mBumkicts BiTpy — 0,5 M/C,
HampsMOK BiTpy — miBHigHO-3aximauii (330°). Ha ocHOBI OTpMMaHUX pe3yJbTaTiB
pO3paxyHKy OyJO BCTAHOBJICHO, IO XMapa BHOYXOHEOE3IeYHOI — CyMili
PO3MOBCIOKY€ETHCS Ha Bifictanb 920,80 M, a pajiyc 30HHM AETOHALIHHOI KOHIIEHTpaLlii
ra3iB ckiaB 460,4 M. TakoX NPOrHO3 PO3MOBCIOKEHHS XMapu Ta30BOi cymimi
BPaxoOBYBaB 3a3HAUCHI HECTIPUSTIIMBI METEOPOJIOTIYHI yMOBH (HU3bKa IIBUJIKICTH BITPY
— 0,5 M/c Ta MiBHIYHO-3aXiJHUH BiTEp, SKUH ME B HANpPSMKY HACEICHOTO IyHKTY
Kosmresara, KuiBcbkoi o6acti). 3a ymoB cimabkoro BiTpy — 0,5 M/c, 30Ha AeTOHaIlii Ma€e
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BUTIISI Kouta pamiycoM 210 (920,8 M). Y BUMaaKy HECTIPUSTIMBOTO MiBHIYHO-3aX1THOTO
HampsIMKy BiTpy, XMapa BHOYXOHEOEe3MeYHOI CyMillli csATrae HACeIEHOTO ITyHKTY
KoBmieBaTa 1 CTBOpIOE MiBUINCHUN PIBEHb IMOXKEKHOI HeOE3MekH, M0 MOOYmKye
tpumatu cri JICHC B momatkoBoMy Hanpy KeHHI.

Cnucoxk Jirepatypu

1. T'y6epkmit A1 IuBinsaa o6opoHna: IlinpydHuKk it BUIMX yI00BHUX 3aknafiB. — K.
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2. Crebmok M.I. LlusineHa obopona: Ilinpyunuk. — K.: 3nanns, 2006. — 487 c. ISBN
966-346-156-X

®OPMYBAHHSA ITAPKY ITOBITPAHUX CYAEH
JIJIA JJIKBIIAIIL HACJIIIKIB HAJI3BUYAVMHUX CUTY AL

3apyupkuii A.lL
HamionansHuii aBianiitauit yHiBepcuteT, KuiB, Ykpaina

ABianiifHu{ TPaHCTIOPT KPUTHYHO BAXKIMBUH JUIS IIBHUAKOTO pearyBaHHS Ha
HaJ3BUYAiHI CUTYyaIlii, CIPHYMHEH] MPUPOJIHAMH KaTacTpohaMH Ta TEXHOT€HHUMHU
aBapisiMu. PO3BHTOK ImMapKy MOBITPSHHUX CYZAEH 3a0e3Nedye TOCTaBKy PSTYBaJIbHUX
cIy’k0 1 TyMaHITapHOI JOMOMOTH Yy BaXXKOIOCTYIIHI PETiOHHW, IIiJBHINYIOYH
e(eKTUBHICTB 1 Oe3IeKy omnepalliii 3aBIsKH Cy4YaCHHUM TEXHOJIOTISIM.

dopmyBaHHS MapKy MOBITPSIHUX Cy/eH 0a3yeThcs Ha Kputepisx [1]:

e ABTOHOMHICTB: MOXJIUBICTh pOOOTH O3 Ha3eMHOT iHYPACTPYKTYpH.

e MaHneBpeHiCTh: THYYKICTb YIPaBIIiHHS Y CKJIQJIHUX YMOBaXx.

e BanrtaxonigiioMHicTh: 3/1aTHICTh TPAHCIIOPTYBATH BaXKKE 00JIaTHAHHSL.

e TounicTs i 6e3mexa: BUKOPUCTAHHS CyYaCHUX HABIralliiHUX CHCTEM.

Po3BHUTOK TEXHOJIOTIH, SIK-OT aBTOMAaTH30BaH1 CUCTEMH YNPABIIiHHS, I03BOJISIE
BUKOHYBaTH CKJIaJIHI 3aBJaHHSA 3 MIHIMQJIBHUM BTPYYaHHSAM JIIOAWHH. JIpoHU
BIJIrpafOTh KIIIOYOBY POJIb Y MOHITOPHHTY Ta OIEpPaTUBHOMY 300pi HaHUX LI
mBuAKol peakuii [2]. @opMyBaHHS aBiamapky — 4YacTHHA CTpaTerii JepikaBHOT
Oe3mekw, MO mependavdae iHTErpalilo aBiallil 3 IHIIMMH BHAAMHU TPAHCIIOPTY Ta
AaBTOMATH3allil0 ynpasiiHHA. Lle KpUTHYHO BaXKJIMBO B KPU30BHX YMOBax, KOJIU
MIBUIKICTh pearyBaHHs € BupimanpHoio [3]. Mera gomoBini — oOrpyHTyBaTH
HEOOXiHICTh PO3BUTKY aBiamapkKy [Uisl JiKBijamii HaCHiIKIB Haa3BUUaHHUX
CUTyalii, BHU3HAYATH KpuTepii e(EeKTUBHOCTI Ta OMHMCAaTH pOJb CYJYaCHUX
TEXHOJIOTIH JUIsl IBUIKOTO pearyBaHHs Ha KaTacTpoQu.

Cnucoxk Jirepatypu

1. KoBanenko A. A., Kyuyk I'. A. CyuacHi iHopMaIiiHi CHCTEMH Uil YIPaBIiHHI
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MOJKJIMBOCTI CTBOPEHHS TOBITPSIHOI'O AITAPATY
JJIS IIPOBEJIEHHA PAATAINIMHUX BUMIPIB

Hopownin €.B.

HamionansHuii aBianiitanit yHiBepcuteT, KuiB, Ykpaina
[Mununenxo O.B., [Tanamapuyk B.M.
HapuanbHo-HaykoBui iHCTUTYT «[IpUIHINIPOBCHKA AepKaBHA aKaaeMist
OyniBHuLTBA Ta apxitektypn» YVYHT, [ninpo, Ykpaina

AKTyaapHicTb. 3a OCTaHHI JABaaIITh POKIB APOHH CTaJdM HEBiJ €MHOIO
YaCTMHOIO HANIOro >KUTTS. BOHM 3HAaWIIIM 3acTOCyBaHHS B 0Oararb0X MHUPHHX
raiy3fx, 3aBIsSIKH CBOIM YHIKaJIbHUM MOKJIMBOCTSIM JUIA 300pY JaHUX, MOHITOPHHTY
Ta BUKOHAHHS PI3HOMAHITHHX 3aBIaHb. [[pOHH BHUKOPHCTOBYIOTHCS B CLIIBCBKOMY
TOCIIOApCTBI JUIA CIIOCTEPEKCHHS 33 BPOXKasMH Ta KOHTPOJIIO 32 CTAHOM IPYHTIB,
IO JO3BOJISIE arpOHOMAaM MpHUiMaTH OOTPYyHTOBaHI pIlIEHHS HAa OCHOBI aHaIi3y
3i0panoi iHdopmarrii.

B OymiBHHIITBI Ta Teoe3il IPOHU AONOMAraloTh y MPOBEICHHI TOMorpadiqHnX
3HOMOK Ta KOHTPOJI 3a SKICTIO pOOIT, IO 3HWXKYE BHUTPATH Ta IiJBHIILYE
e(eKTUBHICTh MPOeKTiB [1].

KpiM TOro, IpoHM aKkTHBHO BHKOPHCTOBYIOTHCS B c(epi EeKOJOTriYHOro
MOHITOPHUHTY, 11O JIO3BOJISIE BUSIBIISITH 3MiHM B HaBKOJMIIHBOMY CEPEIOBHILI, a
TaKOK B HaYKOBUX JOCII/DKEHHSX JUIA 300py JaHUX y BaKKOIOCTYIHUX MiCLIX, a
TaKOX ISl BUPILICHHS IHIINX 3aBJaHb.

MeTo10 0MOBiAi € IOCHIIKEHHS MOMJIMBOCTI CTBOPEHHS O€3IMiJIOTHOTO
JITaTBHOTO arapary U BUMipIOBaHHS paialliifHOTo (POHY 3a ydacTi orepatopy [2].
JocnimKeHHs CpsIMOBaHE Ha BUBYCHHS aKTyaJIbHOCTI IPAKTUYHOTO BUKOPHCTaHHS
IPOHIB UL MOHITOPUHTY paliallifHUX piBHIB, 0COOJIHBO B 30HaX (JIOKAIiSX)
MiABUIICHOTO PH3HKY paAialliiHOTO 3a0pyIHEHHS TEPUTOPIH.

B noroBini HaBeneHO pe3ynbTaTé Migdopy KOMIIOHEHTIB (€JIeMEeHTIB) 300pKu
Ta po3pOOIEHO MPUHIUIIOBY ONOK-CXeMy 300pKH i3 3a3HAYCHHAM PALY TEXHIUYHHX
apameTpis.

SIk pe3ynbrar Bara 300pKy IpOHY, B 3aJI€)KHOCTI BiJI THITY Ta KOMILIEKTaIlil Oyae
cknaznaty Big 160 rpam g0 3530 rpam. Takok akIEHTYEThCS yBara Ha TEXHIYHHX
BUMOTaX, sIKi HOTpiOHO BpaxyBaru npu 30opui BITJIA, Bitouaroun BUOIp ABUTYHIB,
Garapei, BAaHTa)KOMiIHOMHOCTI Ta CHCTEM ynpasiiHHs [3].
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METO/M 3AXUCTY HNILANNPUEMCTB
31 3BEPI'AHHS HA®TOITPOJAYKTIB

[pnitmak B.B., Joponin €.B.
Hamionansauii aBianiitanii yHiBepcuteT, KuiB, Ykpaina
Bbonnapenxo C.B.
HarrionanbHa akanemis HarioHansHoi rBapil Ykpaiau, Xapkis, YkpaiHa

[MinnpueMcTBa mo 30epiranHi0 HadTH Ta HaTONPOIYKTIB € OIHIEIO 3i
CKJIIOBHX 00'€KTIB KPUTHYHOT iHPpacTpyKTypH AepkaBH. CTIHKHICTh INX YCTaHOB
3a0e3neuye craimy pobory yciei HadTonepepoOHoi, HadrTo3z0epirarouoi Ta
HadTOpeamizytodoi ramy3i YkpaiHu, 00 TOCTadaHHS MATMBOM 30pOMHUX CHII
VYkpaiHu, $Ki CcaMOBIiJIaHO 3aXWIIAIOTh HE3AJS)KHICTh Ta MLUTCHICTh €
HeBix'eMimMoro 3amadero. [t 3abe3nedeHHst CTiiikoi poOOTH yCiX MHiAMpPHUEMCTB
JTaHO1 ray3i JaHi YCTaHOBY IOBHUHHI 3a0€31I€UyBTHCS yCiMa Cy9acHIMHU CHCTEMaMHU
3aXHUCTY, SIKi CIIPOMOJKHI 3a0€3MEUNTH CTiHKy poOOTy MiIIPUEMCTBA B LIJIOMY TIPH
BUHUKHECHHI Oyb-sK01 MOMi{ Ham3BHYAHOTO XapakTepy. OIHI€I0 3 TaKUX MO €
MOXKEeX1 Ha ckilaiax 30epiraHHs MalliBa, sKa NPUHOCATH Jy)Ke BEJIHMKI 30UTKH He
TIIBKH JIepKaBi,ajic ¥ HABKOJIMIIHBOMY CEPEJOBHUINY. 3a0C3MMEUYCHHS 3aXUCTYy
NOBUHHO OyTH 3a0e3Me4eHe Ha yCixX eTanax CTBOPEHHsI i JIPHEMCTBA 31 30epiraHHs,
TPAHCIOPTYBBaHHs Ta peanisanii Haprompoaykris [1, 2, 3]/

MeTtoro nomoBigi € anamiz ycix iCHYIOYMi METOIIB 3aXUCTy MiJIPHEMCT
30epiraHHs, TPaHCIIOPTYBAaHHS Ta peatizamii HaQTOMPOIYKTIB BiJl BIUTUBY MOMKEXKI.

B nomoBini HaBOASATHCS pe3ybTaTH aHANi3y 3aXOJiB IMOXKEKHOI OE3MEeKH,
HasBHOCTI CHCTEM 3aXHCTy LIMX YCTAQHOB BiJ BIUIMBY BIIKPHTOTO BOTHIO HAa HHX,
NPOBENCHHS NPO(ITaKTHYHUX 3aXO0/iB, CIPSIMOBAaHUX Ha 3a0€3MeUCHHS MOXKEKHOT
Oesmeku sk mpu npoektyBaHHi [2], Tak OymiBHunTBi [3] 1 ekcrmiyaramii [1],
3a0e3MeueHHs] IPOBEICHHSI PEMOHTHUX POOIT CHCTEM 3aXHCTy IPH eKCIUTyartauii
BXK€ ICHYIOYOT0 MiANPUEMCTBA.

B cucremu 3axucty O0'€KTIB MOXYTh BKJIIOYATHCS HE TIJIBKM CHCTEMH
¢izuuHOrO 3axMCTy (TMPOTHIIOKEKHI PO3PUBH, OOJAIITYBaHHS OOBayBaHHS,
BCTaHOBJICHHSI aBTOMATHYHUX CHCTEM IIOYKEKOTACIHHS TOWIIO), a i aBTOMAaTHU4HI
CHCTEMH IOTIEPEKEHHS PO HACTAHHS Ha[3BUYAIHOTO CTaHy.
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. POJIb JIIOACBKOT'O ®AKTOPY
HA CTIMKICTb OB'€EKTIB KPUTHYHOI IHOPACTPYKTYPH

Amntontok A.K., loponin €.B., ®enuna B.I1.
Hamionansauii aBiamiitanii yHiBepcuteT, Kui, Ykpaina

3axucTy Ta CTIHKOCTi 00'€KTiB KPUTHIHOI iHPPACTPyTypH Hapasi MPUAIIIETH
Iy’Xke cepiio3Ha yBara. BmsnadeHi B 3akoHi Ykpaimm “TIpo kputuunHy
inpactpykrypy” [1] Te3u MO3BONAIOTH MOCTIOWTH, SKy YBary TIPUILILE
KpeBHHULTBO JlepkaBu 10 3a0e3rmedeHHs CTIKOYTI Ta 3aXHUCTy 00'€KTiB KPUTHIHOT
inppactpykrypu (OKI). OmHiero 1o BuMor 3a0e3nedeHHs cTikocTi Ta 3axucty OKI
€ JMOICHKUH (akTop, TyT 0COONMBY yBary MOXHA MPHUIUIATH BUMOTaM IO YMOB
npaili, B SKMX MPAIOIOTh JIIOAH, 00 HEBUKOHAHHS BUMOT YMOB IIpalli, 8 BiAMOBIAHO
g 3akony Ykpainu “IIpo oxopoHy mpaii [2] MOke NPHU3BECTH 10 BUHUKHEHHS
MiBUILEHOTO TPpaBMaTu3My, MpogeciiHUX 3aXBOPIOBaHb, HEIIACHUX BHIAJKIB Ha
BUPOOHMIITBI.

ToMy BHKOHaHHS BMMOI' HOPMAaTHBHO-TIPABOBHX Ta HOPMAaTHBHO-TEXHIYHHX
JIOKyMEHTIB Ta CTBOPEHHs HEOOXiJHMX Ha BUPOOHHITBI YMOB O€3Me4HOi mparli €
OCHOBHOIO 3a/aucto, 00 MiJBUIICHHS PiBHSA OC3MEKH JIONEH Ha POOOYHX MICIIX
MPU3BOAMTE ¥ IO MiABHIEHHS cTilikocTi poboTr OKI.

MeTtor0 1omoBiai € aHaNi3 YMOB Tpalli Ha MiAIPUEMCTBAX CIEKTPOTEXHITHOT
oTpacimi w®Wa po3poOKa 3axofiB, MmO OyAyTh CHPUATH 3HIDKCHHIO pPIiBHA
3aXBOPIOBAHOCTI, TpaBMAaTH3My Ta MIiIBUCATH piBEHb OC3MEKH TPH BeACHHI
BUPOOHUYOTO MPOIIECY.

B nonoBini HaBOAATHCS Pe3yNbTaTH aHaANi3y YMOB IIpalli Ha IiJIPHEMCTBAX
EJIEKTPOTEXHIYHOT OTpacili, BU3HAYAIOTHCSI BY3bKH MICILSi B YMOBax IPOBEICHHS
BUPOOHMYOr0 MPOIECY Ta HAMAIOTHCS PEKOMEH[AIlii, SKi [O3BOJSTH IMiIBHUIUTH
piBeHb Oe31eqHOT pOOOTH B yMOBaxX BUPOOHHIITBA.

BcTaHoB€HO, 1IO TpaliBHUKK Ha OKPEMHX POOOYMX MICIIX MpAIOITh
MPAIOIOTh B YMOBAX 3 BIAXWIEHHSIM BUMOI HOPMATHBHHUX JOKYMEHTIB 3 NTHUTaHb
oxoponu npaiii [3], sik To poboTa i yMOBax ITiIBUIIEHHUX Ta MOHIKSHUX TEMIIEPATYD,
3 IPUJIBUILCHAM PiBHEM IIyMY TOIIO.

OCHOBHUMH TIPHYUHAMH  BHUPOOHHUYOTO TpaBMATHU3My € OpraHi3amiiiHi,
TEXHIYHi, CaHITAPHO-TITi€EHIYHI Ta TPCUXO(I3UUHI.

Po3pobiieHo HU3KY 3aX0/iB, CIIPOMOKHUX BUIPABUTH BIIXUICHHS BiJl IIOYHX
HOPMAaTHUBHO-TEXHAYHUX IOKYMKHTIB Ta 3a0e3neunTy O1bin cTiiky poooty OKI
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AHAJII3 KPUTHYHHUX TEIUVIOBUX PEXUMIB
BATATOINAPOBUX KOHCTPYKIIIN

Kypcbka T.M.
Hamionansanit yHiBepcuTeT “Opechka nonitexHika”’, Oneca, Ykpaina

TexHorenHa Oe3rexa BUpOOHHIITB 3aJIEKHUTh BiJl LIIJIOTO KOMIUIEKCY (akTopis,
SKi € CYITyTHIMU NIPH NPOTIKaHHI Pi3HUX MPOIIECIB.

Jns obnasHaHHS BUPOOHHLITB CIIiJi BPaXxOBYBaTW CYKYIHICTh B3a€MOJIl
POOITHHKIB 1 HABKOJIMIIHIX CEPEJOBUI 3 €JIEMEHTaMH O0JIaJHaHHS, TaK SK BOHU
BIZIrpaloTh BU3HAYAJIBHY pOJb Yy (OPMYBaHHI HECHPHUATIMBUX (aKTOPIB,
MOB'S3aHUX 3 TIEPepoOKOI0 MaTepialliB, AKi MAIOTh MOXKEKO-, BHOYXOHEOE3IEUHICTh,
T ABHUIICHI TEMIIEPATypH Ta TUCK.

Po3B s13aHHs 387249 0 KPUTHYHHX TEIUIOBHUX PEKUMAX, ITOB s3aHi 3 HEJTIHIHHIM
HarpiBaHHAM Pi3HOMAaHITHAX KOHCTPYKIIH Ta TEIUIOI30AMIMHNX €JIEMEHTIB Bix Iil
JDKEpeJT TeIula, MaloTh BEJMKHH HAYKOBUH Ta NMPAaKTHYHHUHN 1HTEpeC Ta € yMOBaMH
€KOHOMIYHOI Ta O6e3meuHoi poboTu arperartis [1, 2].

MeTtoro 1omoBiai € BUpIlIEHHS BUpIMICHHS 3a/adi TEIUIONPOBIIHOCTI LIS
KOHCTPYKLIi{l METO/IOM, 3aCHOBaHHM Ha 3aCTOCYBaHHI y3arajbHEHUX (DyHKIIiH.

B nonoizai HaBOJATECS pe3ybTaTH 3aa4l PO KPUTHUYHI TEIUIOBI PEXXKUMH, SKi
MPU3BOJISITE 10 PyHHYBaHHS KOHCTPYKLII.

HaBeneHni po3paxyHKH JO3BOJSIOTH BXKE Ha crTaluii IpPOEKTYBaHHs
MPOTHO3YBAaTH KPWUTHYHI TEIDIOBI PEKUMH, 3aJaBaTH HEOOXigHI 3HAYCHHS
BHYTPIIITHIX JDKEpeN Tellla i TeOMEeTPHYIHI PO3MipH KOHCTPYKIIH, sKi 3a0e3mevarb
X TEIUIOBY CTiHKICTB.

Takox TmpencTaBleHU 3aci0 BHMIPIOBAILHOI TEXHIKA IS JTOCIIIKCHHS
TEIUIOBUX XapaKTEPUCTUK TBEPAUX OyMiBEIbHUX 1 TEIIIOI3OJLIHHUX MaTepialis,
IO CHpHsEe peamizalii 3aXoiB 3 €HEpro- Ta pecypco30epexeHHs Ta METOANKA
BUMIpIOBaHb TEIJIO(QI3UYHUX XapaKTePUCTHK IMUIBHUX, BOJOKHHCTHX, M’SIKHX
I30JISIIHHUX MaTepiajiB i HOKPUTTIB.

3 BHKODHCTaHHSM OTPUMaHHMX AaHAIITHYHUX PIMIEHb 1 TPaKTUYHUX
HalpaioBaHb MPECTABIEHO MPWIaA Uil  BU3HAYCHHS  TerioQi3nYHUX
XapaKTEePUCTUK MaTepialliB 1 TEIIOBUX e(DEKTIB.

Cnucoxk Jirepatypu
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CIIIBCTABHUI AHAJII3 METOIB OIHKHA PU3UKY BPAKEHHA
OB’€EKTIB KPUTUYHOI IHOPACTPYKTYPH B YMOBAX
BIFICBKOBOI'O CTAHY

Apemuayxk O.I1.
HauionaneHwuii aBiauiitauii ynisepcuret, Kuis, Ykpaina

Y cydacHMX yMOBax BIHHHM Ta TiIOpHOHHMX 3arpo3 OCOOJIMBOI BaXKJIMBOCTI
HaOyBae Oe3meka 00’exTiB kputuuHOi iH}pactpykrypu (KI). Ouinka pusuky
YPaKEHHSI TaKHX 00’€KTIB J03BOJISIE CBOEYACHO PO3POOMTH 3aXOAW MPOTHIII Ta
ONTHMI3yBaTH BUKOPHCTaHHS pecypciB Juis 1X 3axucTy. OCHOBHUMH BHKJIIMKAMH €
0araToBUMIpHICTh 3arpo3 Ta OOMEKEHICTh JaHUX, IO YCKIAJHIOE 3aCTOCYBAaHHA
TPaOUIIfHUX METOMIB OIIIHKH PH3WKY. TOMYy aKTyalbHHM € CIIIBCTABHHI aHAi3
ICHYIOUHX IiJXO/IB 3 METOI0 BHOOPY Halle(eKTHBHIIINX METOJIB IS YIIPABIIHHS
pHU3HKaMH B YMOBaX BiliCBKOBOTO CTaHy.

MeToro aomoBiAi € aHam3 KUIBKICHHX, SKICHMX 1 KOMOIHOBAaHHMX METOIIB
OIIIHKH PU3WKY Ta iX amanTamis ;i 3axucty Kl mig gac BiifHU.

Y po6oTi po3rIAIar0ThCS TaKi MiIXOIu:

KinbkicHi mMeromu, 30kpema anami3 aepeB BigmoB (Fault Tree Analysis) Ta
meron Monre-Kapio, mo 3a0e3neyyoTh TOYHI OLIHKM HMOBIPHOCTI BUHUKHEHHS
nozid. OHak iX 3aCTOCYBaHHS YCKJIQJIHIOETHCS OpaKOM TOYHHX JIAaHHX B YMOBAax
AKTHBHUX OOWOBHX MiM.

SxicHi MeTonn — excniepTHi orliHku Ta SWOT-anani3, siKi JO3BOJSAIOTH IIBUAKO
OTpHUMaTH 3arajbHe YSBJIECHHS NP0 PHU3MKH, aje 3aJIeXaTbh BiJ Cy0’€KTHBHOCTI
OIL[IHOK.

Komb6iHOBaHI MeTOOM, MO MOEAHYIOTH KUTBKICHI pO3paxyHKH Ta eKCIEepTHI
CYIUKEHHS, 3a0e3MeUy0Yr KOMIUIEKCHUH ITiIX1]] IO OIiHKHA PHU3HKIB.

Ha ocHoBi anamnizy Oyno BHSBICHO, IO KOMOIHOBaHI METOIU € HAaWOUIBII
e(peKTUBHUMH B YMOBaxX BIfICbKOBOTO CTaHy, OCKUIbBKM BOHHU JIO3BOJISIIOTh
BPaxOBYBaTH SIK KiJIbKICHI JIaHi, TaK 1 eKCepTHI BUCHOBKH. Lle 0co0IMBO BaXKIIMBO
y CUTyaulisix, /e JaHi € OOMEeXEHHMH, a ONEPaTHBHICTh NPUHHATTS pillleHb Mae
BUpIIIAJIbHE 3HAYCHHS.

B [omoBiai HaBEACHO MPHUKIAIN MPAKTHYHOTO 3aCTOCYBAHHS METOIB OLIHKA
pHU3HKIB Uil 00’€KTIB €HEPreTHYHOI Ta TPaHCIOPTHOI iH(GPACTPYKTYpH Mix vac
30pOHHUX KOH(IIIKTIB.

Cnucok Jitepatypu
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XAPAKTEPUCTHUKA HEBE3IIEK
TPAHCIIOPTHOI TH®OPACTPYKTYPU

Koznitia O.0., Pemcrka A.B, Herpimawuii O.0.
HamionansHuii aBianiitanit yHiBepcuteT, KuiB, Ykpaina

TpancnoprtHa iHQpacTpykTypa B Cy4acCHOMY CBITI CTHKA€TbCA 3
pI3HOMaHITHUMH 3arpo3amMy Ta HeOe3nmekamu, sIKi BIUIMBAIOTh Ha Oe3leKy Ta
¢dyHKIiOHANMBHICTE cucTeMu. OHIE 3 KIIOYOBHX TNPOOJIEM € HEIONIKA B
TEXHIYHOMY CTaHl JOpIr, MOCTIB, 3aJi3HUIb Ta IHIIMX TPAHCIOPTHHX OO0’ €KTIB.
HecralinpHicTh rpyHTY, HENPaBHIbHA EKCILTyaTallis, TOPYLIEHHs IPaBHJI, & TAKOXK
BiZICYTHICTh PETYJLIPHOTO TEXHIYHOTO OOCIYTOBYBAaHHS MOXKYTh NPH3BOJUTH O
aBapiil Ta 3pyHHyBaHb.

MeTo10 podoTH € TOCITIIKSHHS NMOTCHI[IHHUX 3arpo3, SKi MOXYTh BUHUKATH
mig 9ac (yHKIIOHYBaHHS PI3HHX BHIIB TPAHCIIOPTHHX MEpE a TaKOXK pO3poOKa
3axoMiB s iXHBOI MiHIMi3alii. OxkpeMa yBara MpHUIUIAETHCS BIUTUBY JHOJCHEKOTO
(hakTOpa, TEXHIYHOMY CTaHy IHQPACTPYKTYpH, a TaKOXK MPHPOIHO-KIIMATHIHUM
YMOBaM.

Y poOOTi pO3IIAAAIOTHECSA KIIFOYOBI aCHEKTH OC3MEKH Ha PI3HUX eTamax
(YHKI[IOHYBaHHS TPaHCIOPTHOI CHCTEMH. AHaJi3yeThCsl HU3Ka HeOe3Iek,
MOB'I3aHUX 3 PI3HUMU BHJAaMHU TPAHCIOPTY, BKJIIOYAIOYH aBTOMOOUIBLHHH,
3aJI3HUYHUM, MOBITpSHMH Ta BoAHUI TpaHcnopt. OkpeMmy yBary NpHILUICHO
TEXHIYHHUM pHU3MKaM, TaKUM SK HECIPaBHOCTI OOJamHaHHs], 3HOLICHICTh
1HPPACTPYKTYPH, a TAKOXK OpTraHi3aliiHIM HEeIOJIKaM, 0 MOXYTh IPU3BOIAHUTH JI0
aBapiHUX cutyamiil. Takox po3risAaloThCs EKOJOTIYHI (aKTOPH, IO BILTMBAIOTH
Ha Oe3IeKy, 30KpeMa 3a0pyIHEHHS HABKOJIMIIHBOTO CEPEA0BHUILA Ta HOrO BIUIUB Ha
TPAHCIOPTHI npouech. JlOCTiDKYIOTECST MUTAHHS JIFOJICBKOrO (hakTopa, 30KpeMa
HNOMMJIKA OIEepaTopiB i BOXIIB, MOPYLICHHS MPaBHJI JIOPOXKHBOTO pyXy Ta
HEJIOCTATHsI MiJrOTOBKA MEpCOoHaly. BajkIMBUM €JeMEHTOM aHallizy € IpaBOBe
peryJIIOBaHHS Ta HasBHICTh CTaHIAPTIB OE3MeKH, IO CHpsSMOBaHI Ha MiHIMi3alio
PH3HKIB Yy TPAHCHOPTHI cdepi.
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IPOBJEMH MEHTAJIBHOI'O 3/10POB'sI CIHIBPOBITHUKIB
CEKTOPY I'POMAJCBKOI BE3IIEKHN TA BINCBKOBHUX
B IIEPIO] BOEHHOTI'O CTAHY

Cepixos .0.
XapKiBChbKHH HaLlIOHAJILHUN YHIBEPCUTET MiCBKOTO TOCHOAapPCTBA
imeni O.M. bekeroBa, XapkiB, Ykpaina

Oco0m, SKi MPamoTh y CEKTOPi T'POMAanChKOi Oe3lmekn — CHiBpOOITHHKH
MYC, mpaBoOXOPOHHHX OPTaHiB, TiKapi MBUIKOT MEIUIHOI JOIIOMOTH i B ITOXIOHUX
cdepax IiSUTBHOCTI 9acTO TPAMIOIOTh MOHATHOPMOBO, CTHKAIOTHCS 3 CHTYAIlisIMH,
IO TICHXi9HO TPAaBMYIOTb.

Ha nopmaTok 10 11bOro BUHM NMOBHHHI TAKOXX MPUHMATH PillIEHHS, 1110 TOB'sI3aHi
3 BUCOKHM PH3HKOM BIUTHBY CTpecy Ha IX HepBOBY cucTeMy. To0To, Ha MpalliBHUKIB
I[bOTO CEKTOPY MiSUILHOCTI HETaTUBHO BJIMBAE PsAJ NCHXO(i3i0J0TIYHNX HEOEe3IeK,
SKi CYTTEBO NMPOBOKYIOTh BUHMKHEHHS ICUXIYHUX MpoOJeM, 3HaAYHO 301IbIIYIOTH
PHM3MK YHIKO/DKEHHS iX mncuxiuyHoro 3mopoB's. Tak, omyOnikoBaHi pe3ysbTaTu
JIOCJIIJDKEHb TIOKa3yl0Th, L0 BHACTIJOK PEryJIIPHUX ICHUXIYHUX MEPEBaHTAKECHb
CHiBpOOITHUKY NUX chep MiSUTBHOCTI YacTille THHYTh BHACIIOK CaMOTy0OCTBa, HiX
BiJl cMepTeNbHUX BUNAAKIB [1].

Kpim Toro, sk mpaBOOXOPOHIl, TaK i CHIBPOOITHUKH BHIIPABHHUX yCTAaHOB
CTHKAIOTBCSA 3 PI3HUMHU (paKTOpaMH BIUIMBY Ha poOOYOMY MicIi, ITOB'SI3aHUMH 3
HACWJIBCTBOM. JIOCTIPKCHHS TaKOX IIOKa3ylOTh 3BSI30K MK HAacHIbCTBOM Ha
pobodomy Micui Ta IpodieMaMu 3 ICUXIYHUAM 3/10pOB'sM [2, 3].

BiiicbkoBi, 0COOMMBO Ti, sIKi NMpUHMaaM ydacTh y OOWOBHX [isiX, TaKOX
BIZIHOCATBCS 10 TPYIH IIJBHIICHOTO PH3MKY OJEpXKaHHS MNCHXIYHMX TpaBM. B
HaIii KpaiHi, TOYHHAIOYH 3 3aKOHOIABUOTO PIBHS, MPOBOAATHCS JOCIIDKECHHS i
poboTa B HaNpSIMKY MOKPAILEHHS 3/10pOB's 0Ci0 1uX KaTeropii [4].

HaranbHuM 3aBIaHHSIM € BJIOCKOHAJIEHHS METOIMK IpOrpaM IICHUXIYHOTO
37I0pOB's, iX ajanTaris 3 ypaxyBaHHSIM YyMOB BOEHHOTO CTaHy, po3po0Ka cTpareril
MOOJIAaHHS TIOCTTPAaBMATHYHOTO CHHIPOMY.
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BIIPOBA/I’KEHHSI CUCTEM IHTEJEKTYAJIBHOI'O OCBITJIEHHS
SIK HATIPSIMOK 3HUKEHHS PIBHSI TPABMATHU3MY
M MIPO®ECIMHOI 3AXBOPIOBAHOCTI

Cepixos f1.0., I'epacumenko B.A.
XapKiBChbKHH HaLlIOHAJILHUN YHIBEPCUTET MiCBKOTO TOCHOAapPCTBA
iMm. O.M. beketoBa, M. XapkiB, Ykpaina

3a mocnipkeHHsMu MixxHapoaHoi opranizauii npaui (MOII) 1o HeraTuBHUX
YMOB TIpalli BIIHOCSATBCA ¥ Taki, L0 XapaKTepU3yIOThCs HE3aJOBUIbHUMHU
XapaKTEePUCTUKAMH IITYYHOTO OCBITIEHHS pobouoi 30HH [1].

BigHocHA KITBKICTh HEIACHUX BHITAJKIB, 10 BUHUKAIOTh BHACIIIOK il LIbOTO
wKigmBoro ¢dakropy, craHoButh 30...50% Bixm ix 3arampHoi Kimekocti [1, 2].
PeasbHUM HanpsIMKOM BHUPIIICHHS IOCTABJICHOIO 3aBJAHHS € BIPOBAKCHHSI
CHCTEM IITYYHOTO OCBITICHHS Ha OCHOBI ifeosnorii Human Centric Lighting.

Ipu peanizanii TakUX CHCTEM NMOBHHEH BPAaXOBYBAaTHUCS BIUIMB Ha JIIOJUHY
KOMIIICKCY XapaKTePHCTUK CBITIOBOTO IMOTOKY TOMY, IO CBITJIO HE TINIBKH i€ Ha
30pOBE BIMUYTTS JIIOJMHH, @ BUKIMKAE i HEBI3yallbHY Ait0, LMpKaaHi purmu (Non
Image Forming Effect) [3-5].

Jlo OCHOBHHIX IiepeBar, 10 NP [IOMY 3HAYHO MOKPALIyIOTh YMOBHU Mpalli,

MiBUILYIOTh SIKICTh BUKOHYBaHMX pOOIT, BIIHOCATbCS Taki: - Taki CHUCTEMH
OCBITJICHHST MOXYTh @JalTyBaTH CBITJIOBUI TOTIK, 3MIHIOBaTH KOJIpHY
TEMIepaTypy IIjJ BHKOHaHHA cHenu(pivHuX poOiT; - MAalTh MOXKIHBICTH

LEHTPAII30BAHOT'0 KEPYBAHH.
Ile Oyme 3a0e3medyBaTH MOHITOPMHI CTaHy W XapaKTEpHCTHK CBITIOBOTO
MOTOKY Ta JI03BOJISITUME ONEPAaTHBHO BHOCHTH KOPEKTHBH.
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NIJIBUIIEHHSA BE3MEKHA I CTIMKOCTI KPUTUYHOT
IHOPACTPYKTYPH

Oxcenuyk [1.B., Tpetpsixos O.B.
HamionaneHuii aBianiitanii yaiBepcureT KuiB, YkpaiHa.

[MinBuimenns 6e3neku Ta criiikocti kputnyHoi iHPpactpykrypu (K1) € onHiero
3 BOKJIMBUX 3a/1a4 JUIS IepKaBU B IIJIOMY, TOMY 3aKOHHU Ta HOPMaTHBHI JOKyMEHTH
y cdepi 3abe3neueHHs Oe3reku 00’ €KTIB KpUTHYHOT iHPpacTPyKTypu BU3HAYAIOTh
cTaHiapté Oe3rnekn, OOOB’SI3KM BIIACHUKIB Ta ONEpaTropiB 00’€KTiB, a TaKOX
MEXaHi3MHU pearyBaHHs Ha MOXKJIMBI 3arposu [1].

Cucremn 49 pecypcH, Qi3WdHi 4M BipTyanbHi, HACTIIBKU XKUTTEBO BaXKIIUBI
JUTS KpaiHH, 0 iX HeIi€e3AaTHICTh a00 3HUIICHHS IiApUBaE HAlIOHAIBHY Oe3IeKy,
HaIllOHATFHY €KOHOMIKY, 310pOB’s abo Oe3nexy HaceneHHs [2]. Tomy, B cydacHHX
YMOBaXx, AOIIIFHO AOCIITUTH JAOCBII MPOBIAHUX KpaiH 3 IMiIBHUINCHHS OC3IECKH Ta
critikocti KI, 30kpema CIIA, sxa € HalikpampuM MPHUKIAZAOM B PO3pOOIIi
MeTonoiorii 3a0e3neuenns criikocti KI.

MeTor qomoBini € aHagi3 aMepUKAHCHKOI MOJICII MiJBUIICHHS OC3ICKH Ta
CTIMKOCTI 00’€KTIB KpUTHYHOI 1H(QPacTpyKTypu Ta 11 3acToCyBaHHS IJIs
razornepepoOHOro 3aBojy YKpaiHH.

B nomoBini HaBoAsAThCA pe3ysIbTaTH aHallizy ekoHomiuHoro miaxoxy CLIA B
MiBUILEHHI O€3MeKkn Ta CTIHKOCTI 00’€KTIB KPUTHUYHOI iH(PACTPYKTYpH,
BHUMIpPIOBAaHb BiIIKOAYBAaHHS 30UTKIB IMiCIIsI HAA3BUYAHHOI CUTYAIlil TEXHOT€HHOTO
XapakTepy Ta ii TOpIBHAHHA 3 METONMKOI OIIHKH 30UTKIB BiX HACITiIKIB
Ha/I3BUYAHAX CUTYAIliif TEXHOTCHHOTO 1 IPUPOTHOTO XapakTepy [3], mpuitHATOO B
YkpaiHi, Ha MPHUKIIAIi Ta30MepPepOOHOTO 3aBOIY.

BusnaueHo Horo BIUIMB HA HaBKOJIMIIHE CEPEJOBUILE y BUNAJAKY aBapiil abo
IHIIJICHTIB Yepe3 PH3HKH, MOB’s3aHi 3 MepepoOKOI0 Ta3y Ta IHIMKUX XIMIYHUX
PCUOBHH, a TAKOK 30BHIIIHIX MPOEKTHUX 3arpo3.

BusHaueHi OCHOBHI  NIUISIXM  MiJBUIIEHHI Oe3neKku Ta  CTIMKOCTI
ra3onepepoOHOro 3aBOIy, PO3pPOOIICHI pPeKOMEH AL CIIPSIMOBaHI Ha 3aXKCT I[LOTO
00’€eKTy KpUTHYHOT iH(PpaCTPyKTypH NPH MPOSIBI PI3HOMaHITHUX MMPOEKTHHUX 3arpo3
i migBUIIEHHI Horo Oe3leKkH Ta CTIMKOCTI 3 ypaxyBaHHSM 3arpos, siki BUHHKIIN
BHACJIIZIOK BOEHHOT'O Hamajy pocCiiicbkoi (emeparrii.

Cnucoxk Jirepatypu
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NpOeKTy aokyMmeHTa). HamionamsHnmit iHCTHTYT cTpareriunux nocmimkens, 2014. URL:
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®OPMYBAHHSI ITAPKY NOBITPSIHUX CYJIEH JUISI HPOBEJEHHSA
MMOIIYKOBO-PATYBAJIBHUX POBIT B ABIAINIMHIN I'AJTY 31

®emuna B.I1., SApmonsunk M.O.
HamionansHuii aBianiitanit yHiBepcuteT, KuiB, Ykpaina

Bucoki TeMITn HayKOBO-TEXHIYHOT'O ITPOTPECY y CBITi CTBOPIOIOTH YMOBH LISt
3pOCTaHHs WMOBIPHOCTI BUHMKHEHHS BEIIMKHX TEXHOT'CHHHX aBapii i katactpod,
SIK1 IPU3BOATH 10 Ha3BuYaiHuX cutyailiii (HC), mo cTBOPIOIOTE pealibHy 3arpo3y
JUTSL 37I0POB’S 1 JKUTTS JIFOJICH.

Kpim TOro, B CBiTI HOCTIHHO iCHYIOTH HEOE3NEKH BOEHHOTO Xapakrepy i
TEPOPUCTHYHI aKTH.

BaxxnuBrM YMHHWUKOM, SKMH BIUIMBAaE Ha OpTaHi3amifo poOiT i3 mikBimamii
HacriakiB HC, € reorpadivni ocodnuBocTi Teputopii YKpainm, a came: ropu, Mops,
BHYTpIIIHI BOZOWMHU, JTiCOBI MAaCHBH TOIIO, IO 3aTPYIHSE BUKOPUCTaHHS Ha3eMHOT
TEXHIKM TIpH TIPOBEACHHSA BIANOBIAHUX 3aXOMAiB. Y TaKMX BHIIAJKaX CHIH
[MBILIBHOTO 3aXMUCTY BUKOPUCTOBYIOTh aBialliiHy TexHiky [1].

Jlo cknamy cui DUBUTBHOTO 3aXMCTy BXOANUTh CrieliajbHuil aBialiitHuil 3arin
OnepaTHBHO-PATYBAIBHOI CITYy)KOM LUBUILHOTO 3aXHUCTy, KU 0a3zyeTbcs B M.
Hixun. TyT po3MmilieHHii aepopoM MEepILIOro Kiacy, sSKuil Mae 3J1iTHO-II0CAIKOBY
6eronHy cmyry pozmipom 3000 x 80 MeTpiB i MPUAATHUHN AJIs1 IPUHOMY MOBITPSHUX
CyIIeH PI3HHX THUIIB BaHTAXKOMIAHOMHICTIO 10 190 TOH, B MPOCTUX 1 CKIAJHUX
METEOPOJIOTIYHIX YMOBaX, K BICHb, TAK i BHOUI.

[Mapk moBiTpstHux cyneH JJCHC Ykpainu ckiagaeThes i3 JiTaKiB CIEIialbHOTO
npu3HaueHHs AH-32I1, AH-26, AH-30 Ta remikonTepiB Mi-8, Eurocopter EC145,
Airbus H225 Super Puma

Hespaxaroun Ha rmOOKy MOJAEpHi3alifo i MpoAoBxkeHHs pecypcy ui IIC e
MOJXYTh B MOBHIH Mipi BiOBIigaTH Cy4YaCHAM BUMOTaM. [HITMMH CIIOBaMH, MOYKHA
CTBEPJUKYBATH, 1110 BUKOPHCTAHHS 3acTapiiiol TEXHIKH € Maloe(eKTHBHUM, a caM
napk [1C notpebye OHOBIECHHS.

Takoro Tumy 3anaui, SIK MPaBUIIO BUPIIIYIOTHCS a00 IHTYITUBHUM CIIOCOOOM,
abo nuIsIXoM CTBOpeHHs! Mojielneil. OCHOBHUM HENIOJIIKOM IHTYiTUBHOTO METONY €
3HAYHUI BIUIUB JIFOJICBKOTO YHHHHKA.

Metorw pgomoBimi € po3poOka crparerii MmIOPUEMCTBA 3 OHOBICHHS
aBianiifHoro napky i3 3acrocyBanHsM SWOT -anamizy [2].

Cnucok Jitepatypu

1.Kogexc muBinmpHOTO 3axucTy YKpaiHu: 3a craHoM Ha 2 xoBTHA 2012 p. /
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«3oBHimHA TOpriisy, 2010. -220 c.
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®OPMYBAHHS TAPKY ABIALIHOI TEXHIKH /1l IPOBE/IEHHS
POBIT I3 AEPOME/IMYHOI EBAKYALIT JIFOJIEN 13 MICLb
HAJI3BUYAMHUX CUTY AL

®enuna B.I1., [Hamurina O.0., I'pedenpauii B.B.
HauionaneHwuii aBiauiitauii ynisepcuret, Kuis, Ykpaina

AepoMennyHa eBakyalis € JOCHTh BaXJIMBOIO CKJIAJOBOIO ITOUTYKOBO-
paATyBaJdbHUX poOOIT Ha TepuTopii YKpaiHM, 0cOONIMBO B yMOBax BiHCHKOBHX
KOH(]IIKTIB Ta OoioBUX Aiif. Maibke KOXHOTO JHS € HEOOXINHICTh B eBaKyarlii
MHUPHOTO HaceJEeHHs Ta IIOPaHEHHUX 3 TEPUTOPIH, Jie BifOyBatoThCst O0HOBI Aii, 11100
HaJaTH iM HeTalfHy MeIMYHY JOTIOMOTY Ta JTIKyBaHHs. Y TaKHX CHUTYyalisx aBialiiiai
3aco0M CTaOTh HAWIIBHAIIUM Ta HaileeKTHBHIMMM 3aco00M TOCTaBKU
MOCTPAKAANNX 10 MEAWYHUX YCTaHOB, /i€ € BHUCOKOKBANi(DIKOBAHMUH MEIMIHMI
nepcoHa Ta o0IaHaHHA U1 HaJaHHs JonoMorH. bimenr Toro, aBiariiiHa eBakyartis
B YKpaiHi Tak0oX BUKOPHCTOBY€ETHCS U TPAHCIOPTYBAHHS IALEHTIB y BAXKKOMY
CTaHi [0 CIIeIiali30BaHUX METUIHUX IEHTPIB y BEIMKUX MiCTaX, Ji¢ TOCTYITHI OLIBII
po3srajy)keHi MeIMuHI MOCIyTH Ta MOKJIMBOCTI JIKYBaHHSI.

OcHOBHa MeTa MEIUYHOI eBaKyallii - 3a0€3MeYUTH MIBUIKANA Ta OC3MCUHHIA
JIOCTYTI MOCTPAKAAINX A0 MEJANYHOI JOMIOMOTH Ta JIIKYBaHHS, III0 MOXKE BPATYBaTH
JKUTTSI Ta 3armo0irtv yckiagHeHHsM [1]. V cywyacHMX ymoBax /i HOBITPSHOT
MeIUYHOI eBaKyallii BUKOPHCTOBYIOTBCS JIITAKM 1 BEPTOJIBOTH Pi3HUX aBialliliHUX
migposninie: BificekoBo-TloBiTpstHux cmi, aBiamii CyXomyTHUX Bificbk 30poHHX
Cuut, nuBiNBHOT aBiarii, aBiarii JepxaBHOT coyOn 3 HAA3BUYAWHUX CHUTYAIliid Ta
aBiarii MiHicTepcTBa BHYTpIIIHIX cripaB Ykpainu [2].

Metoro 10moBiai € po3podKa CHCTEMHOTO MiIX0My 10 (OPMyBaHHS MAPKY
MOBITPSIHUX CyJICH JUIS IPOBEACHHS IMOITYKOBO-PATYBAIBHUX 1 €BaKyalifHUX poOiT
3 ypaxyBaHHSIM HacCTYITHHX KpUTEPIiB:

THI periony Ta XapakTep MiCHEBOCTi: Tropu, JICH, BOJHI IPOCTOPH
BUMAraroTh Pi3HHUX THIIIB JIITAKIB Ta BEPTOJIbOTIB;

KJIMaTH4YHi YMOBHU: CUIIbHI BITPH, TYMaHHU, HU3bKI TEMIEPATypH 0OMEXKYIOTh
MOXITMBOCTI JIITAJIbHUX alaparis;

THI 3arpo3: JCOBI MOXEXi, IOBEHI, 3eMJCTPYCH BHUMArarTh PIi3HOTO
00J1a/THaHHS,

YacToTa Ta MaCIITAOHICTH, HAM3BHYAWHUX CHTYAMili: BiJ HOTO 3aJICKUTH
HEOOXiJJHA KUTBKICTb JITAKIB 1 BEPTOJIBOTIB;

¢inancoBi MoxkamBocTi: BapricTe mnpuaOaHHSA, OOCIYroBYyBaHHA Ta
eKCIUTyaTallii JiTaIbHUX anapariB € 3Ha4HOIO

Cnucok Jitepatypu
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HA3EMHE 3ABE3IEYEHHS POBIT
3 JIIKBIJALII HACJIAKIB HAA3BUYAUHUX
CUTYAIIN B AEPOIIOPTY

Xammypanos b.J1., ®enuna B.I1., Axmomma O.10.
HauionaneHwuii aBiauiitauit ynisepcuret, Kuis, Ykpaina

Hazemne 3a0e3medeHHs poOiT B KOHTEKCTI JIIKBiaIlil HACIIIKIB HAJ3BUYaHHUX
curyariii (HC) B aeporopTy — 11e¢ KOMIUIEKC 3aXO/liB, CIPSIMOBAHUX HA MiITPUMKY
Ta KOOPJAWHAIIO BCIX oOmepamid Ha 3eMI, sfKi HEOOXimHI I e(PEKTHBHOTO
pearyBaHHS Ha KDH30BY CHTYaIlilo.

Jo tamoBux HC B aeponopTax MO>kHA BiTHECTH: aBiakaTacTpoQH, MOKEXKi,
TEXHOTCHHI aBapii, TepakTH, CTUXiiHi amxa [1].

Kommiekc HazemHOro 3a0e3meueHHS poOOIT 3  JKBi#amii HACHTIIKIB
Ha/[3BUYAHUX CUTYaILlill B aPOIIOPTY, SIK MPABUIIO, BKIIOUAE HACTYITHI KOMIIOHCHTH
[2]:

o IlnanyBanus: po3poOKa AeTaIbHUX IUIaHIB pearyBaHHs Ha pi3Hi T HC,
BU3HAUYCHHS POJICH 1 BIIMOBIATBHOCTI KOXKHOI CITy>KOH, CTBOPCHHS CHCTEM 3B'S3KY
Ta yIpaBJIiHHS.

o [IlinroroBka: peryispHi TpeHyBaHHs IEPCOHANy, MepeBipKka oOiaJHaAHHS
Ta IHPPACTPYKTYpH, 3a0€3IeUeHHS HassBHOCTI HEOOXIJTHUX PECypCiB.

o Komynikanii: edexruBHa cucrema 3B'S3Ky MDK yciMa 3aydeHUMH
CTOpPOHAMHM, BKIFOYAIOYM AaBiaKOMIIaHil, €KCTpPEeHi CIy»XO0HW, OpraHd BIaad Ta
MacaKUpiB.

o JloricTuka: opraHisallis mocTa4aHHsI HEOOXiTHUX MaTepiaiB, 00MaTHaHHS
Ta pecypcis Ha micie HC.

e ParyBaibHi po0OTH: eBakyallis MOCTPAXIAINX, MOIUIYK Ta PATYBAHHS
JrOfIeH, HAJTAaHHS TEPIIOT MEANYHOI JIOTIOMOTH.

e BigHoBieHHsi: oIiHKa MacmTabiB py#HHYBaHb, pPO3pOOKa IUIAHY
BIZIHOBJICHHSI, IIPOBE/ICHHSI PEMOHTHHX POOIT.

MeTorw a0mOBini € po3poOka ajqropuTMmy Aii Ciayxk0 aepornopTy 3 METOH
MOTMEPEHKEHHS 1 JTIKBIAAIi HACTIAKIB HA3BUYaHHUX CUTYaIlill B aepOIopTax.

Cnucoxk Jirepatypu

1. TloBitpsHuit komekc YkpaiHm I3 3MiHAMH 1 JONOBHEHHSMH, BHECEHHMH
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2. AHani3 cTaHy O€3MeKH MOIBOTIB 32 pe3yJIbTaTaMH PO3CIIiyBaHHs aBialliitHUX MOii
Ta IHUUJICHTIB 3 IMBUIBHUMH TOBITPSHAMH CyAHaMH YKpaiHM Ta Cy[IHaMH i1HO3EMHOL
peectpauii, mo cramucs y 2018 poui [Enexrponnmii pecypc] / Haumionanbhe 6iopo 3
po3citiiyBaHHsl aBiallifHUX MOAIH Ta IHIMICHTIB 3 IMBUIFHUMH TOBITPSIHHUMHU CyAHAMHU,
CexTop aHanizy Ta monepemKeHHs aBianiitanx moxii. — Kuis, 2019. — 50 c. — Pexxum noctymy
» http://www.nbaai.gov.ua/uploads/pdf/Analysis2018. pdf
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ONIHKA E@PEKTUBHOCTI
BUKOPUCTAHHS ABIAHIMHOI TEXHIKH
TP BUKOHAHHI POBIT I3 TOXKEXOT'ACIHHSA

®enuna B.I1., Kpusomms C.B., Haymenko B. O.
HauionaneHwuii aBianiitauii yaisepcuret, Kuis, Ykpaina

B VYkpaiHi BUAINAIOTE IT’SITh MPUPOAHUX 30H 1 LIICTH JICOTOCHOAAPCHKUX
okpyris (3a C. A. 'eHcipyKoM), sIKi XapaKTepU3yIOTHCS CeUU(pIYHIMHU TOJIOBHUMHU
YHHHUKaMH [OXEXHOTO CepeIOBUILA;

MIPUPOJTHOIO TTOKEKHOIO HEOE3MEKOI0 HAacaIXKEHb,

JIICOBUMU TOPIOYMMH MaTepialaMH,

IKepenaMHy BOTHIO,

KJIIMaToM,

SKi B CYKYITHOCTI BU3HAYAIOTh MTOKEKHY HeOe3IeKy.

ABiarlis Ha CHOTOJHIIIHIA JEHb € OJHUM 3 HaWOUIBII e(peKTUBHHUX 3ac00iB
PaHHBOTO BHSBJICHHS Ta TaciHHS JICOBHX IOXKeX. B maHuii yac mis 60poTsbu 3
BOTHEM y BCbOMY CBITI 3aCTOCOBYETBCS KUJIbKa AECSATKIB THITIB MOBITPSHUX CYJICH,
SIKi pEryJISIPHO MOJICPHI3YIOTHCS 1 OHOBITIOIOThCS [1].

Bubip moBITpSIHUX CyA€H- CTpaTeriyHMH HampsM PO3BHUTKY aBiakoMIaHil,
MiBUILEHHS 11 KOHKYPEHTOCIIPOMO>KHOCTI Ha PHHKY aBiarnepeBe3eHb. B naHuii yac
npobaema Bubopy I1C 1t nMBiIIBHOI aBiallii 0COOIUBO aKTyalbHa i € IPEAMETOM
YHCIEHHHUX JOCIIKECHb, a TAKOXK OIHUM i3 MPIOPUTETHUX HAIPSAMIB JIEPKaBHOTO
PETryJIIOBaHHS Ha MOBITPSHOMY TpaHCHOPTi [2].

B nmanomy mocmijuKeHHI pPO3IIIAAETHCA MUTAHHA YIPABIIHHSA IPOSKTOM
BITpOoBa KeHHS HOBoro THiry [1C Ha piBHI aBiakoMITaHii K IHHOBaIliiHWIA TIpoIIeC,
SIKAH Ma€e CBill crierudigHui 3MicT.

[NepeBaru aBianiitHOro METOy MOXKEKOTACIHHS MOJISTAIOTh B!

— WIBUAKOCTI pearyBaHHsl, TOOTO aBiamiiiHa TexHika 3abe3neuye
MaKCHMAJIbHO MIBUJIKY JTOCTABKY 3aCO0IB MOXKEIKOTACIHHS 10 MiCIIsl TTOJIT;

— e(peKTUBHOCTI, a came, BUKOpHcTaHHs AT a€ MOKIHMBICTh 32 KOPOTKHI Yac
JIOCTaBUTH 3HA4HI 00’€MH BOAM [0 MICISI TMOXKEXKI y TOMY 4YHCI 1 J0
BOXKOJIOCTYITHUX  pailioHIB, Je TpaAMIiiiHi METOOU TOXEKOTraciHHi €
MaIoe(heKTUBHUMH 200 1 HEMOXKITHBUMHU.

Opnnak, BukopuctanHs AT A BUKOHAHHS POOIT i3 MOXKEKOTACIHHI MOXKE
OyTH 3aHaATO JOPOTHM B IOPIBHSHHI 13 HA3eMHUMH 3aCO0aMH.

MeTo10 10NIOBiAi € MOPIBHSIBHA OIiHKA e()EeKTUBHOCTI CyJacHHX aBialliifHUX
3ac00iB MOKEKOTACIHHS B MOPIBHAHHI 3 TPaJULIiHHUMHU Ha3eMHUMH 3aC00aMH.

Cnucok Jitepatypu

1.Cneuianpuuii aBiauiitanii 3arin JICHC (Ykpaina) — Pexxum noctymy

— https://uk.wikipedia.org/wiki/Crerianpuuii_asianiitnuii_sarin_JICHC (Ykpaina)

2.AO «Motop Cuu» @not. Pexum goctymy —
https://flymotorsich.com/ru/pages/fleet]
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BE3IIEKA TPAHCHOPTHQi IHOPACTPYKTYPH
(ABTOMOBIJIBHUU TPAHCIIOPT)

Bonrapuyk I.T., Xanmypanos B./.
HamionansHuii aBianiitanit yHiBepcuteT, KuiB, Ykpaina

Besmneka TpaHcOpTHOT iHPPACTPYKTYPH, OCOOIMBO aBTOMOOUIHHOT, € OHUM 3
HalBa)KJIMBILIMX aCMEKTIB Cy4acHOTO CYCIibcTBa. BoHa Ge3mnocepeaHbo BIUIMBAE
Ha JKUTTS Ta 310pOB’S JIOEH, EKOHOMIUYHMH PO3BUTOK Ta 3araJisHUH piBEHb
Oe3mneKu.

ABTOMOOLTPHHUN TPAHCHIOPT € HANTOMIMPCHIIINM BUIOM TPAHCIIOPTY y CBITI.
Moro MacoBicTh 0GYMOBITIOE BHCOKY HMOBIPHICTh BHHMKHEHHS aBapiiHHX
CUTYaIii.

ToMmy came Oe3meka aBTOMOOUTBHHX IOPIT Ta TPAHCIOPTHUX 3acO0iB €
NPIOPUTETHUM HAIPSIMKOM JOCIIJDKEHB Ta BIIPOBAXKCHHS 3aX0/IIB OC3MCKH.

Metoio nomoBixi €: BHU3HAUCHHS CKJIAJOBHX O€3MEKH TPaHCHOPTHOL
1HQPACTPYKTYpH, Taki s Oe3meKka IOPOKHBOTO pPyXy, Oesleka TPaHCHOPTHUX
3aco0iB, Oe3rleka KOpUCTyBayiB JOpPOTH, (DAaKTOPIB, IO BIUIMBAIOTH Ha Oe3MeKy
JIOPOXKHBOTO PYXY: JHOACHKHI (HaKTOP; MOMIJIKH BOJIIIB, MILIOXOIIB, ICPEBUIICHHS
MIBUAKOCTI, MOPYILIEHHS IPAaBUII TOPOXKHBOTO PYXY; TEXHIYHUI CTaH TPAHCIOPTHUX
3ac00iB, HECIPAaBHOCTI aBTOMOOLIIB, 3HOC IIMH, TaJIbMIBHOI CHCTEMH; TOPOXKHI
YMOBH: IOTOJHI YMOBH, CTaH JOPOXHHOI'O MOKPUTTS, HAsBHICTb IEPELIKOJ;
JOPOXHI yMOBH: TOTOJHI YMOBH, CTaH JOPOXKHBOTO IIOKPHUTTS, HAasBHICTH
MEPEIIKO;, OpraHi3amis JOPOXKHBOTO PyXy; HENONIKH B IPOSKTYBaHHI JOpIT,
BiJICYTHICTh 200 HEeNpaBWJIbHA YCTAHOBKA JIOPOKHIX 3HAKIB

B pobGori momoBimi 3axoAd MIOAO TiJBUIICHHS O€3MEKH TPaHCIOPTHOT
IHOPACTPYKTYpH, SK TO: WOJNIMIICHHA SIKOCTI MJOpIr; pPErysipHHA pPEMOHT,
OHOBJICHHS JIOPO’KHBOT'O TMOKPHTTS, OYIiBHHULITBO HOBHX JAOPIr; BIOCKOHAJICHHS
cucteM 0e3MeKU TPAaHCIIOPTHUX 3aC001B; OCHAIIICHHs aBTOMOOLTIB cucteMamu ABS,
ESP, moxymrkamu Ge3nexy, CHUCTEeMaMH aKTHBHOTO KPYi3-KOHTPOJIO; HMOCHIICHHS
KOHTPOJIIO 32 JIOTPUMAaHHSIM TpaBHJ JOPOKHBOTO PYyXY; IaTPYJIIOBaHHS BYJIHIb,
BUKODHCTaHHs KaMmep Bifeodikcalii MopylieHb; NpOBeAeHHS iHGOpMAIiiHO-
pO3’SACHIOBAILHOT POOOTH; TpomaraHia Oe3MeyHol IMOBEMIHKM Ha J0porax,
HABYAHHS BOJIIB Ta MIIIOXO/IB; PO3BUTOK albTCPHATUBHUX BHUJIB TPAHCIIOPTY;
320X0YEHHS BUKOPUCTAHHS IPOMaJICHKOI0 TPAHCIIOPTY, BEJIOCHIIEIIB, MIIIOXITHIX
30H.

Bcranosineno, mo Oe3neka TpaHCIOPTHOI iHQPACTPYKTYPH € KOMIUIEKCHOIO
npo0JIeMo10, sSIKa BUMarae CIiJIbHUX 3yCHIIb JIep)KaBH, BUPOOHHKIB TPAHCHOPTHUX
3ac00iB, JIOPOXKHIX CIIYy’KO Ta KOKHOTO OKPEMOT'O yYacHHKA JOPOKHBOTO PYyXY.

TinbKH 32 yMOBH CHCTEMHOTO IiJIXOJTy T MOCTIHHOTO BJOCKOHAJICHHS 3aX0/1iB
0e3reKu MOXKHA JIOCSATTH 3HAYHOTO 3HMKEHHSI KIIBKOCTI JIOPOYKHBO-TPAHCIIOPTHUX
MpUroJ Ta 3a0e3neunTr Oe3neKy Ha JOpOoTrax.

78



Mpo6nemu iHdbopmaTusauii: ABaHaguUsTa MiXkKHapoAHa HayKOBO-TEXHIYHA KOHbepeHLis

OLIHKA CTIMKOCTI JIOTICTUYHUX TA BAHTAXKHHUX OIEPALIM
AT «<AHTOHOB»

Jlerym S1.B.
HamionaneHuii aBianiitauii yHiBepcuteT, KuiB, Ykpaina

AT «AHTOHOB» € OJHUM i3 MPOBIJHUX BUPOOHHKIB BaHTAXXHUX JITAKIB, IO
BUKOPHCTOBYIOTbCS JUISl TJIOOQNBHHUX JIOTICTUYHHMX onepauniil. Jlorictuyni Ta
BaHTAXKHI omeparlii miJIpueEMCTBA 3TIHCHIOITHCS 3 BUKOPUCTAHHSAM JiTakiB AH-124
«Pycnan» Tta AH-225 «Mpis», sKi CHEHIANi3yIOTbCS Ha IEpeBE3CHHI
BEJIMKOTa0apuTHUX Ta HaABaXKHX BaHTaxiB. OLiHKa CTIHKOCTI IUX omepauiil €
BaXJTUBUM 3aBIAHHSIM y KOHTEKCTI 3pOCTAIOYMX PU3HKIB TNIOOAIBHUX PHHKIB Ta
300iB y JIaHIFOTaX MOCTAYAHHS.

MeTor0 10moOBiAi € OmiHKAa BIUIMBY JIOTICTHYHHUX OIEpAIliii Ta PO3IOALIY
pecypcis Ha cTiifkicTh 06’€kTiB kpuTHuHOi iHppacTpykTypu Ha mpuknagi AT
«AHTOHOBY.

3arpo3u Oesmeni 3/IMCHEHHS JIOTICTMYHUX OIEpaliii — Iie MOXIJIUBICTh
BUHHMKHEHHSI KOPOTKOYACHUX 200 TPUBAIMX CUTYyallil, peaJbHUX a00 MOTEeHIIHHUX
(hakTOpiB, SBUII Ta MOMIH, IKi MOKYTh MOPYIIUTH CTAOUTEHICTD Ta OE3IEKY TaAKOTO
00’exTy KputnuHOi inppactpykrypu, sk AT «Antonos».

OcHoOBHI (hakTOpH, IO BIUIMBAIOTh HA CTIMKICTH JIOTICTHYHHUX OIEpallii,
BKJIIOYAIOTh OMNEPATUBHICTh Y BIANOBIAb HAa 3MiHHI PHHKOBI YMOBH, 3aTHICTh
aJIanTyBaTH MaplIpyTH Ta PO3MOMALT PECYpCiB, a TAKOXK CTIHKICTh IO 30BHIIIHIX
3arpo3, TaKuX Ik EKOHOMIYHI KpU3H, 3MIHU B PEryJIITOPHUX HOPMAax Ta MPUPOAHI
KatacTpodu, Kibep aTaky, HECAHKI[IOHOBaHI MPOHMKHEHHS, TEXHOTCHHI aBapii,
HOBITPsiHI ataku 3 Ooky arpecopa [1]. /logaTkoBo, BaXIMBHM € BpaxyBaHHS
TEXHIYHOI MIATPUMKHA Ta CTaHy JITaKiB, IO 3a0e3MeUyroTh Oe3MepepBHICTh
JIOTICTUYHHX TPOIIECIB, CBOEYACHICTh TEXHIYHOTO OOCITYTOBYBAaHHS TPAHCIIOPTHHUX
3aco0iB Ta GopMyBaHHS HEOOXITHOTO 00CATY i HOMEHKIATYpH pecypciB [2]. pu
IIbOMY CYTTEBE 3HAUCHHS Ma€ po3poOKa, ompadarlis i BIPOBAKCHHS METOIMKH
BU3HAYCHHS PHU3MKIB HeOAXaHUX MOMINA IS JIOTICTHYHHUX OIEpalliii Ta PO3MOIia
pecypciB Ha 00’ eKTax KPUTHYHOI iHQPACTPYKTYpH.

HaBezieHa oriHka cTifikocTi 0a3yeThcsi Ha aHaAIi3i BUPOOHMYMX HOTYKHOCTEH
MiATIPHEMCTBA, CTPYKTYpPH eKCIUTyaTallifHUX BUTPAT Ta GaKTOPiB pU3UKY B yMOBaxX
300iB mocradaHHs. JlOCHiPKEHHS MOKa3yloTh, IO OIepaliiiiHa THYYKICTh
MIANPUEMCTBA [IO3BOJISIE ILBUJIKO pearyBaTH Ha 3MIHH Y BaHTa)XOIOTOKaXx,
HiATPUMYIOUYM BUCOKHH piBeHb HaJIHHOCTI BHKOHAHHS IIE€PEBE3€Hb HABITH Yy
KPUTUYHUX yMOBax [2].

Cnucok Jitepatypu

1. KoBanenko A. A., Kyuyk I'. A. Meroau cunTte3y iHdopMaliiiHOT Ta TEXHIYHOT
CTPYKTYpH JorictnuHux omnepauiif. CydacHi inpopmaniitai cucremu. 2018. T. 2, Ne 1. C.
22-27. DOI: https://doi.org/10.20998/2522-9052.2018.1.04

2. TMamenko P.E., Pykkac K.M. Ominka pH3WKiB y MIDKHapOJHUX BaHTaKHHUX
nepeBe3eHHsAX. XapkiB: Exo-tpenn, 2020. 400 c.
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OIIHKA E®EKTUBHOCTI CUCTEM BEHTUJIAILII TA IIPOTUIIO-
JKEXHOI'O 3AXHUCTY B AKYMVYJISITOPHAX NPUMIINEHHAX
TEXHIYHUX BYAIBEJIb KPUTUYHOI IHOPACTPYKTYPU

Oxpemuyk /1.0.
HauionaneHwuii aBiauiitauii ynisepcuret, Kuis, Ykpaina

AKyMyJIATOpHI NpUMILIEHHs 3a0e3nedyroTh Oe3nepediiiHe eHepronocrayaHHs
KPUTHYHOI 1H(PPACTPYKTYpH, ajie € TOTCHLIIHO HeOe3NeYHNMH Yepe3 HaKOIMYEHHS
BUOYXOHEOE3IeUHNX ra3iB 1 KUCIOTHHX MapiB MiJ yac 3apsaku 0atapeil. Lle Bumarae
HAJIHHUX CHCTEM BEHTWILLIT Ta MPOTUMOKEKHHX 3ax0fiB [1]. B akyMymisaTopHHX
MPUMIIIEHHAX MepeI0adeHo B OCHOBHI CHCTEMH BEHTHJIALII: IPUILIMBHO-BUTSDKHY
Ta IPUMYCOBY. BeHTHILATIIS Ma€e 3a0e31meayBaTi He MEHIIE HiXK YOTUPUKPATHAH OOMiH
TIOBITPS HA TOAWHY JUTS 3HIDKCHHS KOHIIEHTPAIlil BHOYXOHEOe3MeYHNX T'a3iB, 30KpeMa
BOJTHIO, TTiJ] 9aC 3apsIKH aKyMYJIATOPiB. BUTSOKHI OTBOPY MOBUHHI OYTH pO3TaIIOBaHi
Bropi aist BunaiaeHas 65% noBiTpst Ta BHU3Y s 35%. [2]

Mertoro fomoBini A BH3HAUYCHHS HEOOXITHOCTI BIAINTYBaHHS pPE3EPBHOI
BEHTWIALIT Yy pa3i BUXOMY 3 Jialy OCHOBHOTO BEHTHIISITOPA PE3CPBHUI aBTOMATHYHO
AKTUBYETHCS, 3aro0iralouy HaKOMMYEHHIO BUOYXOHEOEe3leuHnX ra3iB. Y BHMAIKY
MOJIOMKHM BEHTWJISITOpa ab0 3yNMUHKM BEHTHILIHHOI CHCTEMH aBapiiiHMil cUrHai
HAJICWJIAEThCS Ha ITyJIbT KePyBaHHS JUIsl CBOEYaCHUX 3aX0[iB. [IpuMycoBa BEHTHIIALLS
TMPALIIOE 111 OJIHY TOAMHY ITiCIIs 3aBEPILECHHS 3apsIKH aKyMYJISTOPIB, 10 3HIKYE PU3HK
HaKOIIMYCHHS HeOe3MeyHNX rasiB. B 1omoBiai po3po0iieHi 3aX0 ¥ Ta TEXHIYHI PilllcHHS
IIOZ0 BEHTWIALII Ta IIPOTHIIOXKEKHOTO 3aXUCTy aKyMYJISATOPHHX HPHMIIICHb
JIO3BOJISIIOTh  3HM3UTH PH3UKM aBapiHMX CHTyaliid. 3anpoBajuKEHHS CHCTEM
pe3epByBaHHS Ta aBTOMATH3allll KPUTHYHO BayKJIMBE JUIS 3aXHCTy O0'€KTIB KpUTHIHOL
HPACTPYKTypH 1 3HAYHO MIIBHIIYE iX CTIHKICTh B yMOBaX HA/I3BUYAHIX CHTYAIIiH.

Cnucok Jirepatypu

1. Hompoxyk C. A. PexoHCTpyKIisi TEXHIYHHX IPHUMILIEHb LOKOJBHOTO IOBEPXY
anminictparuBHoi Oyaisni HEK "Ykpenepro" nmo Byn. Komintepny 25.2013. C. S.

2. Bimokpemienuit miaposnin «HIIL po3sutky O6’enHaHOT CHEPreTUUHOI CHCTEMH
VYkpaiuny nepikaBHOTO mignpueMcTBa «HarioHanpHa eHepreTuuHa KOMITaHis «YKpeHepro»
(HITLIP OEC VYxkpainn). [IpaBuna ynamryBaHHA eneKkTpoyctaHoBoK. 2017. C. 499.

IMBLIbHA BE3IIEKA TA 3AXUCT KPUTUYHOI IHOPACTPYKTYPH

3apyupkuit A.l.
Harmionanenuii aBianiitanii ynisepcutet, Kui, Ykpaina

[uBinpHa Oe3rexka Ta 3aXHCT KPUTHYHOI iHPPACTPYKTYpPH — TPIOPHTET
JiepKaBH, 00 BOHH BIUIMBAIOTH Ha CYCITLIBCTBO, EKOHOMIKY Ta yIIPaBIIiHHS B KPHU3OBI
MOMEHTH. 3arpo3u /i HalioHaJbHOI Oe3nekH, Taki K NpHpojaHi KaTactpodw,
TEXHOT'€HHI aBapii, TepOpH3M i1 KibepaTaku, MOKYTh apasli3yBaTH KIIIOUOBi 00'€KTH,
110 IoTpedy€e KOMIUIEKCHOTO 3aXUCTy 3 00Ky aeprkaBu Ta OizHecy [1].
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Kputnuna ingpactpykTypa — 1€ 00'€KTH, CUCTEMH Ta MEepeXi, HeOOX1THI s
cTabibHOI pOOOTH CyCHiIbCTBA W E€KOHOMIKH, SIK-OT €HEpPreTHKa, TPaHCIOPT,
TeneKOMyHiKallii, BOIONoCTadaHHs. IXHs Bpa3sauBicTh poOUTH X MillleHAMH ITi gac
KatacTpod, TakMX SK 3eMIICTPYCH, HOBEHI Ta yparaHd, IO MOXYTbh IOPYIIHTH
eHepronocTadanHs i komyHikauii. EQekTuBHICTh pATYBaIBHUX CIykO0 3aeXKHUTh
Bil FOTOBHOCTI ONIEPaTUBHMUX CHJI i CHCTEM MOHITOPHHTY JJISl IIBUJIKOTO pearyBaHHs
i BimHoBneHHs [3]. TexHoreHHi aBapii, TEpOpUCTUYHI aTraku Ta KiGepaTraku
CTaHOBJIATh CEPIO3HI 3arpo3 Uil KPUTUYHOI IHQPACTPYKTypH, ajpke 00'€KTH
MOXYTbh CTaTH MIIICHSIMHU JUBEPCIiH, 110 IPU3BEE A0 3yNUHKH KIIOYOBHX MEPEX Ta
xaocy B cycninbeTBi [4]. [HTerpanis iHppacTpyKTypH y rinodaibHi Mepexi poOuTh
ii Bpa3nmmBorO g0 Kibeparak, 3JaTHUX MOPYHIIMTH POOOTY EHEPreTHYHHX,
KOMYHIKaIliifHuX Ta (hiHAHCOBUX CHUCTEM. TOMY Ba)KIMBO KOOPIAMHYBATH 3YCHILIA
JIEpKaBHAX CTPYKTYP, Oi3HECY Ta MDXKHAPOJHHUX ITAPTHEPIB, PO3POOIISATH IIPOTpaMu
3aXHCTY, BIPOBAIKYBATH CHUCTEMH OC3IICKH, BITHOBIIOBATH 1HPPACTPYKTYpy Ta
3a0e3nevyBaTH HaBYaHHS EPCOHATY I IBUKOTO pearyBaHHs i Kibep3axucry [2].

Meta gomoBigi — mpoaHANi3yBaTH MiAXOAW IO 3a0€3MCUCHHS IUBLIEHOL
Oe3rmeKku Ta 3aXUCTy KPUTHYHOI IHQPACTPYKTYpH, BH3HAUUTH 3arpo3u U
3aIpONOHYBATH CTpATerii 3aXWCTy, MiJKPECIUBIIM pOJb AepkaBH, Oi3HeCy Ta
IHHOBaLli{ y 3MILHEHH] HaIllOHATBbHOT O€3MeKH i TOTOBHOCTI /IO KPU3.

Cnucoxk Jirepatypu

1. KoBanenko A. A., Kyuyk I'. A. Meronu cunTe3y iHpOpMaIiifHOi Ta TEXHIYHOI
CTPYKTYp CHCTEMH YIPABIiHH 00’ €KTOM KPUTUYHOTO 3acTocyBaHHsA. CydacHi iHpopMariitai
cucremu. 2018. T. 2, Ne 1. C. 22-27. DOI: https://doi.org/10.20998/2522-9052.2018.1.04

2. Jlsmko O. T., Ilerpenxko O. O. JluHamiyHa MOJENb BIipTyalbHHX 3'€JHAHb
MysbTHCepBicHHX Mepex. CydacHi iHdopmaniini cucremu. 2019. T. 3, Ne 1. C. 116-120.
DOI: https://doi.org/10.20998/2522-9052.2019.1.19

3. Awumpees, 1. O., 3axapoBa, M. B. lluBiipHa Oe3meka Ta 3aXUCT KPUTHYHOI
iHppacTpyKTypH: BUKIUKU cydacHocTi. Kuie: H/II muBineHOTO 3aX0CcTy, 2018.

JIPOHU TA BE3IIJIOTHI TEXHOJIOTITI
JJIA 3ABE3HNEYEHHSA IUBIJIBHOI BE3IIEKU

JIsmenko B.O., Mopo3 A.B.
XapKiBChbKUH HalliOHAILHUN YHIBEPCUTET PaaioeeKTPOHIKH, XapKiB, YKpaiHa

JpoHn Ta Ge3MUIOTHI TEXHOJIOTI{ BigirparoTh KIIOUOBY PONb y 3a0e3neueHHi
[UBITHHOI O€3MEKH, OCKIJIBKHY iX BUKOPHUCTAHHS JT03BOJISIE €(PEKTUBHO 3/IIHCHIOBATH
MOHITOPHHT Ta OI[IHKY CHUTYyaIliii y pealbHOMY dYaci. 3acTOCyBaHHS Oe3MiIOTHUX
nitansHAX anapartis (BIIJIA) B Takux cdepax, Sk 0XOpOHa IPaBOMOPSAAKY, MOKEKHA
Oe3rexa Ta HaJA3BUUAlHI cHUTYyallii, 3a0e3medye MBHIKE pearyBaHHS Ha MTOTEHIIIHHI
3arposu. Hampukinan, IpoHN MOXYTh BUKOPHCTOBYBATHCS JUIS CIIOCTEPE)XEHHS 3a
MAaCOBHMHU 310paHHAMH, BHUSBIICHHS MOXEK a00 OLIHKK IIKOMW MICHIS CTHXIHHHUX
JMX, IO 3HAYHO MiABUINYE e(eKTHBHICTh pearyBaHHs ciyxk0 Oesmeku [1].
BesmninoTHi TeXHOJOTIT TaK0X BIAKPUBAIOTH HOBI MOKJIMBOCTI JUIs 300py NaHuX i
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aHamizy cuTyalid. BukopucTaHHS JpOHIB 3 KaMepaMH BHCOKOI pPO3AUTBLHOL
3IaTHOCTI Ta TaTYMKAMHU MOKe 3a0€3MeUnTH JAeTaabHy iHPOpMAIIito PO TEPUTOPIIO,
IO CTIPHSIE MPUHHITTIO OOIPYHTOBAHUX pimeHb. Hampukinan, y pa3i Hana3BUIaHNX
CUTYaIlif, TAaKUX SK MMOBEHI ab0 3eMIICTPYCH, OPOHH MOXYTh IIBHIKO OLIHUTH
MaciTabu pyitHyBaHb i HaJaTH 110 iHQOPMALIiI0 PATYBaTEHUM CiIyk0am [2].

Kpim Toro, ApoHM MOXYTb OyTH OCHAIEHI PI3HOMaHITHUMH CEHCOPaMH,
TaKUMHU SK TEIUIOBI30pH ab0 METeKTOpH rasiB, IO J03BOJSIE IM BHKOHYBAaTH
cnenu(ivHi 3aBJaHHA, TaKi SK BUSABJICHHSA BHUTOKIB HEOE3MEYHHX MaTepialiiB abo
KOHTPOJIb 332 €KOJOTIYHOI0 CHTyali€l0. BaxkinnBo BpaxoByBaTH €THUYHI Ta IPaBOBI
aCMeKTH BUKOPHUCTAHHS JIPOHIB, BKJIIOYArOYM KOH(DINCHIIHHICTh MJaHUX Ta
PEryIISIito iX BAKOPUCTAHHS B IPOMaIChKUX Miciiix [3].

Metoro nomnoBigi € aHami3 poii APOHIB Ta OE3MUIOTHUX TEXHOJOTIH Y
3a0e3MeueHH] IUBUTFHOI OE3MEKH, a TaKoX OOTOBOPCHHS IEpeBar, BHKIHUKIB Ta
MIEPCICKTHB X BIPOBAPKECHHS B JaHii cdepi.

Cnucok Jirepatypu

1. Jluteunenko C.A. JIpoHu B 1uBiIBHIM Oe3meri: TexHoorii Ta 3acTocyBanHs — KuiB:
Bunasuunreo "Hayka", 2024. — 128 c¢. — (CyuacHi TeXHOJIOTIT OGe31eKn).

2. IIpuxonpko €.B. be3ninoTHi TeXHOIOTIT U1 MOHITOPUHTY HAI3BUYAHHUX CUTYaIliH
— XapkiB: Bun-o "Texnika", 2011. — 246 c. — (TexHONOTIT TSI MOPSATYHKY >KUTTH).

3. Kocrenko O.B. ETnuHi Ta nmpaBoBi acrieKTH BUKOPUCTAHHS JPOHIB Y TPOMAICHKUX
npocropax — JIpBiB: Bugasaunreo "lOpuamuna qymka'", 2024. — 181 c. — (IlpaBoBi acriekTn
HOBHX TEXHOJIOTIH).

IH®OPMAILIHI TEXHOJIOI'Ii BCUCTEMAX PAHHBOI'O
MOMNEPE)KEHHA ITPO HAJI3BUYAWHI CUTYAIIII

IMToxkasiit K.O., Tumomenko [1.0.
XapkiBChKUI HAIIIOHATBHUH YHIBEPCUTET padioelIeKTpOHIKH, XapKiB, YKpaiHa

Buxopucranas iHpOpMamiHHUX TEXHOJOTIH y CHCTEMax paHHBOTO
MONepe/DKEHH PO HaJA3BUYAiHI CHUTyamii Mae BHpIlIaJbHE 3HAYCHHS IS
iHpopMaliliHI CUCTEMH O3BOJISIIOTH 30MpaTH, aHaIi3yBaTH Ta IepeJaBaTH BEJNKI
00CcATH MaHWX y peabHOMY 4aci, MO Ja€ MOMJIMBICTh 3a0€3MEUNTH ONEpaTUBHE
MOMNepeHKEHHS Ta IPUHHATTS pillieHb. [HTerpalis JaTYiKiB, CyITyTHUKOBUX CUCTEM
Ta TexHoJorii Iarepuery peuei (IoT) 3Ha4HO MiIBHIYE TOYHICTH HPOTHO3YBAaHHS
HaJ[3BUYAHUX CHTYyalli}l Ta IMBUIKICTh pearyBaHHs Ha HUX [1]. OqHNM i3 KITFOYOBHX
HANpsSMKiB € BHKOPUCTaHHS TEXHOJIOTIH IITYYHOTO IHTENIEKTY Ta MAallMHHOTO
HaBYaHHS JUIA aHali3y ICTOPMYHMX [JaHWX Ta MPOTHO3YBAHHS MPUPOIHHUX
KaTacTpo(, TaKMX SIK 3eMJICTPYCH, MOBEHI Ta yparanu. Lli anroput™Mu 103BOJISIOTH
MOJICTIIOBATH DPO3BUTOK CHTyalliii Ta 3a0e3nedyBaTH paHHE IIONEPEKeHHS Ha
OCHOBI BesMKHX 00csTiB iHopMmaii, 3i0panoi 3 pisuux mkepen [2]. Inpopmaniiini
TEXHOJIOTIT TAKOXX BIJIrpaloTh BayKJIUBY POJIb y PO3IOBCIOKEHHI MONEPEKeHb Ta
IHCTPYKINIA I HAaceleHHS 4Yepe3 pi3HI KaHajdW 3B’S3Ky, BKIIOUAIOYH MOOUIbHI
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JTOJTaTKH, COIliajbHI MEPEXi Ta CHCTEMH OTOBIIIEHHS, IO JO03BOJISIE OTIEPATHBHO
iH(pOPMYBaTH JIIOJEH PO MOTEHIIHHY 3arpo3y Ta 3axoau 0e3neku [3].

Metoro a0omoBiAi € po3riax CydacHHX iH(GOPMAmiHHUX TEXHOJIOTIH, IO
BUKOPHCTOBYIOThCSI B CHCTEMaxX pPAaHHbOTO MOMEPE/KCHHS PO HaA3BHYANHI
cUTyalii, aHami3 IXHBOTO BIUIMBY Ha €(EKTHBHICTh pearyBaHHA, a TaKOX
00TOBOPEHHS MPHUKIIAJIIB YCIINTHOTO 3aCTOCYBAHHS TAKUX CUCTEM Y Pi3HHUX KpalHax.

Cnucoxk Jirepatypu

1. Mapuenko K.B. IoT Ta cucremu paHboro omoBillleHHS: MiABUIIEHHS TOTOBHOCTI 10
cTuxifHux nmux — JAninpo: Kamwxkkosuii aiM, 2013. — 367 c. — (AHinporex).

2. Mopo3 A.K. LIl y mporHo3yBaHHi CTUXIHUX JIMX: iXOIX MAIIMHHOTO HaBUYaHHS —
Kuis: Ykpainceke Buganss, 2009. — 138 c. — (Texnika). — (1).

3. Jlucenko M.B. KomyHikarmiiini TexHomorii il e(peKTHBHUX CIOBINIEHb Ta
HonepeKeHb Mpo cTuxiiHi xa — JIynpk: Kaurocsit, 2001. —279 c. — (Cy4acHi TEXHOJIOTT).

TEXHOT'EHHI 3ATI'PO3H JJISI KPUTUHUYHOI IHOPACTPYKTYPHU
1] YAC BIMHHU B YKPATHI

Pemcrka A.B.
HauionaneHwuii aBiauiitauit ynisepcuret, Kuis, Ykpaina

VY cyuacHuMX yMoBax BiliHM B YKpaiHi TEXHOT€HHI 3arpo3u IJIsi KPUTUYHOI
iHppacTpykTypu HaOyiau HeOe3neyHoro wmacimraly, CTaBlIsud WiJ 3arposy
cTabUIBHICTh 1 Oe3meky aepraBu. BilichkoBi mii Ta MHijecnpsIMOBaHI aTakd Ha
00’€KTH KPUTHYHOI 1HQPACTPYKTYpPH 3HAYHO MiJBHIIYIOTh PU3UK TEXHOI'CHHHX
KatacTpo(), MO MOXYTh MaTH CEpHO3HI COMLiaJbHO-CKOHOMIYHI HACIHIIKH Ta
3arpoXKyBaTH JKUTTIO HacesJleHHA. Mera poOOTH Mojsrae y BH3HAUCHHI OCHOBHHUX
TEXHOT'€HHHX 3arpo3 JJIsl KpUTHYHOI iH(pacTpyKkTypH YKpaiHu miJ yac BiIHCHKOBUX
Iili, aHami3l MOTEHHIHHWX HACTIAKIB, a TaKOXX B PO3pOOIi pPeKOMEHMAI st
MOCHJICHHS 3aXKCTY iHQPACTPYKTYpH Ha PiBHI JepKaBHOI cTparerii [1].

VY xonmi BiHiCBKOBHX [iif iH(pacTpyKTypHi 00'€KTH, Taki SK CHEPreTHKa,
BOJIOTIOCTAaYaHHsI, TPAHCIIOPT Ta TEJIEKOMYHIKaIil, CTal0Th CTPATEriYHUMH LJISIMY,
OCKIJIbKY iX pyHHYBaHHS MOXE 3HAYHO BIUIMHYTH HAa €KOHOMIKY Ta CTaOUIbHICTH
nepxaBu. [1ig yac BIHCHKOBHX il ICHY€ BUCOKHI PU3UK MOIIKOKEHHS XIMIYHHX
MiATIPHEMCTB, IO MICTATh TOKCHYHI PEYOBHHH. 30KpeMa, PyHHYBaHHS TaKHX
00’eKTiB MOXE MPHU3BECTH [0 BHKHIY HEOE3NMEYHMX PEUOBHH, 3a0pyIHEHHS
HOBITPS,, TPYHTY 1 BOJHHUX PECYpCiB, a TaKOX 3arpoKyBaTH >KUTTIO JIOJEH y
npwiernux perioHax. IlocTiiiHi 00CTpiAM TPaHCHOPTHHX, EHEPreTUYHHX Ta
BOJIONIOCTAYaJbHUX CHCTEM TMPHU3BOJATH JIO TEXHOI€HHHMX KaracTpod, MIo
YCKJIATHIOIOTh JIOCTYI 10 HEOOX1THUX PecypciB, TaKUX K BOJA, €IEKTPUKA 1 TEIIO.
B ymoBax BiliHM akTyaJbHMM CTa€ 3alpOBaKEHHS 3aXOiB, CIPSIMOBAHUX Ha
MOHITOPHHT Ta MiHIMI3allif0 TEXHOTCHHUX PH3MKIB: pOo3po0Ka IUIaHIB pearyBaHHs,
HaJlaro/DKeHHs1 CHCTEMHU IIONEpe/DKEHHsT Ta eBakyallil HacelieHHs Yy pasi
TEXHOTEHHHX aBapiii, a TakoXX TMOCHJIEHHS MIXHAPOAHOT WiATPUMKH IS
3ano0iranHs karactpodam.
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MPOBEJEHHS AHAJII3Y BPA3JIMBOCTEM
JJIS1 BUSIBJIEHHSA CJIABKHUX MICIb

Tpetssxos O.B.
HauionaneHwii aBiauiitauii yaiBepcurer, Kuis, Ykpaina
ITyxa M.C.
JHep:xaBHa ciy»k0a creniadbHOTO 3B’ SI3Ky Ta 3aXUCTy iHopMmatii Ykpaiau, Kuis

BiamosigHo mo 3akony Ykpainu «IIpo kputnaHy iHOpacTpyKTypy» CTIHKICTh
00’ekTiB KpUTHYHOI 1H(PACTPYKTypH BHU3HAYAETHCS SIK CTaH KPUTHIHOI
iHQPaACTPYKTYpH, 3a SKOTO 3a0e3MeuyeThes ii CIPOMOXKHICTh (DYHKIIOHYBATH Y
IITAaTHOMY pPEXHMi, aJanTyBaTUCS 1O YMOB, IO IIOCTIHHO 3MIiHIOIOTHCS,
MPOTUCTOSATH Ta IIBUIKO BiTHOBIIIOBATUCS MICIs BIUIMBY 3arpo3 OyAb-sKOTO BHIY
[1]. Konuenmisi criikocTi po3pobisiiacs 1 3acTocoByBajlacs B Pi3HOMaHITHHX
HarpsMax AisIBHOCTI MPOTATOM KUIBKOX NECATHIITH [2], OcTaHHIM 4acoM BOHa
npuBepTae aenaii Oy yBary y cepi yrnpaBiiHHI PU3UKAMH.

MeTorw nomoBimi € po3poOka MeETOMOJIOTIT KITBKCHOTO aHAli3y OIIHKH
Bpa3NMBOCTEHl 00’€KTIB KPUTHYHOI I1HQPACTPYKTypH HE3AIeKHO Bi IiX
MIPUHAJICKHOCTI 0 CEKTOPIB.

[Ticns BU3HA4YCHHS Ta iepapxivdHOi KIACHU]iKaIil KPUTHUIHUX AKTUBIB OIIHKA
BPa3JIMBOCTI JTO3BOJSIE BUSIBUTH cla0OKi Michs, ¢ HMOBIPHO MOXXYThb CTaTHCA
MOTEHIIIHHI 3001. PeTenpHa OIiHKAa BPa3MUBOCTI KPUTHYHOI iHPPACTPYKTYPH Ha€e
PO3YMIHHS HAWBAXJIMBIMINX PU3UKIB, 3arpo3, BPa3IMBOCTEH 1 CTYMEHs CTIHKOCTI
ui€i iHppacTpykTypu. st OO Ba)JIMBO MPOBECTU CTPEC-TECT Ha BPA3NIUBICTh
KPUTHYHOT 1H(pACTPYyKTypH A0 psAy CLEHapiiB pH3MKY pi3HOI HMOBipHOCTI,
BEJIMUMHHM 200 X KOMOIHAIIT B Aiana3oHi MOTeHIiHHUX HeOe3nek i 3arpo3. Lli ominkn
PO3IIISIIAIOTh HAWOLIBIN IMOBIpPHI ClieHapii, HAa OJAATOK 10 THX, SKI € MEHII
IMOBIpHIMH, aJie BCe )X MOXKYTh MaTepiallizyBaTucs.

IlimicHuit migxig, M0 BKIOYAE BCI HEOE3NEKH, MOXKE JOIMOMOITH BHUSBUTH
CKJIQJIHI Bpa3nuBi Miclisl. BaskiMBO TakoX iHTErpyBaTd B aHalli3 Bpas3sUBi Micus
CHCTEM YTNPAaBIIHHSA KPUTHYHOIO iHQPaCTPyKTypOIO, OCKLIBKY 3001 B YIIPaBIIiHHI ITi]
Yac Kpu3 € HaJITO MOUTUPEHUMH.

Cnucok Jitepatypu
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T'IC-TEXHOJIOTTi 3ABE3INIEYEHHS
EKOJIOTTYHOI BE3NNEKHW AEPOIIOPTIB

Kpymko A.IL., Cunmo K.B., Tkauyk JI.B.
HamionansHuii aBianiitamii yHiBepcuteT, KuiB, Ykpaina

3a0pyaHEHHS aTMOC(EPHOTO TIOBITPS € aKTyaJbHOK  EKOJOTIYHOIO
npoOJIeMOI0 JJIsl aepoIlopTIB Ta NPWIETNIMX CENBOMIIHUX TEpUTOpiil. AHami3
iHBeHTapH3alii aeponoptiB €Bponu Ta YKpaiHU BKa3ye Ha JOMIHAHTHICTh BUKHIB
noBiTpsinux cyaeH (I1C).

I'eorpadiuni indopmauiitai cucremu (I'IC) mpomnoHyroTh Oe3npeneaeHTHY
wiaTpopMy UL MOJCTIOBAHHS aBiallifHOl eMicii, po3cifoBaHHS 3a0pyIHIOIOUNX
peuoBnH (3P) Big TOYKOBMX, JIHIHHHX Ta MPOCTOPOBHX JKepen (pi3HiI eramu
excruryararii I1C mpoTaroM 3IiTHO-TIOCaIKOBOTO ITUKITY) B aTMOC(EPHOMY MOBITpPi
Ta OIIHKY iX BIUIMBIB HA MiCIIEBY SKiCTh aTMOC(EPHOTO IOBITPSL.

Mertoro nomoBini € moOyqoBa MaTeMaTudaHOI Mozeni aucriepeii 3P B Mexkax
aeporopTy 3 BuHKopHCTaHHsA [IC-TexHONOTIH, sKi HO3BONAIOTE BpaxyBaTH
iHQpacTPyKTypy aeponopTy, apk Ta inTeHCHBHICTb pyXy I1C, MeTeoposoriuHi faHi
(Temmepatypa, IBUIKICTh Ta HAPSMOK BITPY, CTaOUILHICTH aTMOC(hEpH).

I'IC no3Bonsie 00’eqHATH MOTYXHICTH 0a3 JAaHMX I PO3BUHYTI MOMIIMBOCTI
Bi3yastizallii Ha OCHOBI €JICKTPOHHUX KapT.

Jns BukoHaHHs wiei 3aga4i moTpiOHI HacTymHi iHcTpyMmeHTH: Python;
PostgreSQL ; PostGIS.

[Ticns 3aBepiIeHHS BCiX omepamiii MU OTpUMAaeMO 0a3y HaHUX 3 TaOIHIIMH,
o OyIyTh MICTHTH T€OMETPII0 3TITHO-IIOCATKOBUX CMYT, PYJIKHAX JOPIKOK Ta X
OIIHC.

Takox OyAyTb CTBOpEeHI TaOmUI 3 METCOPOJIOTIYHAMHU JaHUMH Ta
IHTCHCUBHICTIO PYXy JITaKiB <« KypHall TMONBOTiB». CTBOpEHY IHPPaCTPyKTypy
aeporopTy MOXKHA BIZOOpA3UTH 3a JIOMOMOIOK BUTBHOI KPOC-TUIAT(HOPMHOT
reoinopmaniitnoi cucremu [2] QGIS.

Omxe, ['IC-TexHOOTIT € Ba)KJIMBUM IHCTPYMEHTOM YIIPABJIIHHS €KOJIOTUHOT
Oe3rexu aepomnopriB, B YaCTHHI OOIPDYHTYBaHHS CaHITapHO-3aXHMCHOI 30HH
aeporopTy, CaHITAPHO-3aXMCHOT 30HM 3 YpaxyBaHHSIM 3a0pyJHEHHS MOBITPs
BUKHJAMU aBiaJ[BUTYHIB Ta IHIIAX CTAlIOHAPHUX/TIEPECYBHUX JDKEPET 1 30H
TpOMaJIChKOI OE3MeKH I aepopOMIB IUBITBHOT aBiallii.

3a3HaueHi eKOJIOTiUHI ()aKTOpH HEOOXiTHO BpaXxOBYBATH ITijl 4ac OyNiBHUILITBA
HOBUX a00 pPO3IIMPEHHS ICHYIOUHMX aeporopTiB y Oe3nocepenHiil OIM3bKOCTI /10
HaceJICHUX MYHKTIB, a TAKOXX BKJIIOUYEHHS 1X 3a0y/JOBHUKAaMH y IUIaHN Oy AiBHUIITBA.

Cnucok Jitepatypu
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OIIHKA CTIHKOCTI BCTAHOBJIEHHSA T'ABIOHIB

Jlerym 41.B.
HamionansHuii aBianiitauit yHiBepcuteT, KuiB, Ykpaina

AHani3 JoCBily MOBITPSHUX yJapiB 3ac00aMH MOBITPSHOTO Haraxy IoKas3as,
10 HaWOUIBII YacTe ypakeHHs INpPHIIAJA€ Ha KPUTHYHI (HAaHOLIbII Ba)kiIMBI)
€JIEMEHTH 00’ €KTIB €HEPreTHYHOI CHCTEMH YAApPHOIO XBIIIEIO Ta (200) yIaMKaMH.

Cepen KpUTHYHHUX €JIEMEHTIB O0’€KTIB EHEPreTHYHOI CHCTeMHU YKpaiHu
HaWOUIbI YacTo ypaxaroTbes Teruto-enekrpoctanuii (TEC) ta TpanchopmaTtopHi
posmoinpui  miacTaHuii, TigporexHiuHI cnopyau rigpoenextpoctanuiii (IEC).
Kputnuni enemMeHTH 00’€KTiB €HEPTeTHYHOI CHCTEMH YKpaiHH, IO IOTPEOYIOTH
000B’S3KOBOTO TMOCHJICHHS 1H)KEHEPHOTO 3aXHCTy, € aBTOMAaTHYHI PO3MOALIBYI
CHCTEMH; CHEeproreHepyroui OJIOKM 3 TpaHCpOpMaTOpamMu; aBTOMAaTH30BaHi
TpaHC(hOpPMATOPHI MincTaHMii, TpeOii TIAPOTEXHIYHUX CHOPY.I 3 CHeproOIoKaMu
I'EC.

Hatimenm TpynomicTkuM Ta HaiOLIbII e(heKTHUBHIM CIIOCOOOM iHKEHEPHOTO
3aXMCTKY KPUTHYHUX €JIEMEHTIB € 3BEJCHHS IITYYHHX 3aXHUCHUX IEPEIIKOJ
HaBKOJIO HUX.

MeToro pgomoBiAi € JOCH/DKEHHS OIIHKMA CTIHKOCTI BCTAHOBJICHHS
IH)KEHEPHOTO 3aXUCTy KPUTHYHHX EJIEMEHTIB Ha MPUKJIaJl rabioHiB.

['abioHU € KOHCTPYKIISAMU 3 APOTSAHOI CITKH 200 BEJMKI MIIIKK 3 MICKOM Ta
IHOIMMHM CHIIyYMMH HAIIOBHIOBAYaMH, SKi IOUPOKO BHKOPHCTOBYIOTHCS IS
VKpIIDICHHST CXWIIB, OEperiB pidoK Ta iHMMX 00’€KTiB iH(pacTpykTypu. OrmiHka
CTIAKOCTI BCTAHOBJIEHHsS TaOIiOHIB € BaXJIWBOIO Ui 3a0e3meueHHs I1XHBOT
e(eKTHUBHOCTI Y TPOTHAII epo3ii Ta 3abe3mnedeHHi cTabinpHOCTI criopyn. OCcHOBHI
(hakTOpH, IO BIUIMBAIOTH HA CTIHKICTh TaOiOHIB, BKIFOYAIOThH SKICTh MaTepiaiB,
MUOMHY 1X BCTAHOBIICHHS, CTPYKTYPHU IPYHTY Ta moroaHi ymosu [1]. IlpaBuibHe
NPOEKTYBaHHsS Ta BCTAHOBJICHHs Ta0iOHIB JI03BOJISIE MIHIMI3yBaTH pPHU3UKHU
3MilleHHs a00 pyiHYBaHHS M1 Ii€I0 HABAHTAKEHb Ta NPUPOJHUX YNHHHUKIB [2].

BcraHoBieHHs rabioHIB BUMarae BpaxyBaHHS KUIBKICHOTO aHalli3y PH3HKIB,
TaKHUX 5K OCIZaHHs TPYHTY, MiIHOM piBHS BOJM Ta 3MiHM y BogHOMY nortoui. Kpim
TOrO, BAXKJIMBUM € JIOTPUMAaHHS TEXHOJOTIYHMX HOPM 1 CTaHIapTiB Juis
3a0e3Me4eHHs JJOBrOBIYHOCTI Ta HaJIHOCTI KOHCTPYKIIiH.

JocnijpkeHHsT TOKa3yloTh, IO TPH JOTPUMAaHHI pPEKOMEHJauid I1o
BCTAHOBJICHHIO Ta BUKOPUCTaHHI SKICHUX MarepiaiB rabioHu 31aTHI 3a0e3neunTi
e(eKTUBHHH 3aXHCT KPUTHYHUX €JIEMEHTIB 00’ €KTIB KPUTUYHOI iHYPACTPYKTYPH.

Cnucok Jitepatypu
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OIIHKA CTIHKOCTI BCTAHOBJIEHHS AEPOCTATIB

Jlerym 4. B.
HamionansHuii aBianiitauit yHiBepcuteT, KuiB, Ykpaina

Jnst migBumieHHs Oe3NeKH Ta 3aXUCTy BaXIIMBHX O0'€KTIB BUKOPHCTOBYIOTH
aepocTaTH, SKi 3aBISKU CBOIM 34aTHOCTI MOXYTh TPUBAJIWH yac mepedyBaTu B
noBiTpi Ha (ikcoBaHii BHCOTI Ta HajgaBaTH IUPOKMH orsad. CrTiHKicTh IX
BCTAHOBJEGHHS Ta (YHKUIOHYBAaHHS € KPUTHYHO BRKIMBUMH aCIIEKTaMU IS
3abe3nevyeH s HaiHHOTO 3aXUCTy cropya [1].

MeTol0 IOTOBiAI € JOCTIKEHHS OLIHKU CTIHKOCTI BCTAHOBJICHHS aepOCTAaTiB
IUTS 3aXHUCTy 00’ €KTiB KpUTHYIHOI iHPPACTPYKTypH.

AepocTati — Iie TIOBITPSHI CyIHA, SKi HAITOBHEHI JICTIIINM 3a TIOBITPS Ta30M
(maifgacrimie reieM), O JO3BOJISIE IM i THIMATHCS B TOBITPS. BOHH MOXYTh OyTH
3aKpiIUIeHI TPOCAMH JI0 3eMITi a00 TuTaBalOYMMH. 111 BCTAHOBIICHHS a€pOCTATIB IJIs
3aXHUCTY CHOPY, 0COOIMBO BKINBUMH € MILIHICTh TPOCIB, 3AaTHICTh BUTPUMYBaTH
MOPUBH BIiTPY Ta cTabiIbHICTh KOHCTPYKIIT [2].

JlonaTkoBUM CIIOCOOOM 3aXHMCTy KPUTHYHUX CIIEMEHTIB, 1[0 PO3TAIllOBaHI HA
MOBEPXHI TPYHTY Ta Ha BOJI, MOXE OyTH 3aCTOCYBaHHS CITKOBHX JIAHIFOTOBHX
MEPEeIIKO/, 10 MiBIIIYIOThCS Ha aepocTaTax Ta Ha ONOpax 3HECTPYMJICHHS JiHIH
eNieKTponepeaadi moodau3y 00’ €KTy elIeKTPOIOCTauaHHs.

CriifikicTh aepocTaTa BH3HAYAETHCSA HACTYNHUMH (aKTOpamMu: CHiia Ta
HanpsIMOK BITPY (MakcHMajbHa IBHAKICTb BITPY, SIKy aepoCTaT MOXe BUTPHMATH
0e3 BTpaTH CTIHKOCTI, € BaKIMBUM IIOKa3HUKOM), MaTepiall 000JIOHKH (000JOHKA
MOBHHHa OyTH MIIHOK Ta 3JaTHOI MPOTHUCTOATH  YIbTPadioreToBOMY
BUIIPOMIHIOBaHHIO, aTMOC(EPHUM OTIa1aM Ta MEXaHIYHUM ITOIIKOKCHHSIM ), SIKICTh
TpociB (TpocH, mo (GiKCYIOTh aepocTar, MOBHHHI OYTH 31aTHI BUTPUMYBATH 3HAYHI
HaBaHTAXXCHHS 1 MaTH 3aXUCT BiJ KOpo3ii), cucreMa OalaHCyBaHHs (HAsSBHICTBH
CHCTEM JUIsl aBTOMAaTHYHOTO KOPUI'YBaHHS BUCOTH aepOCTaTa CIIPHUSE ITiJBUIICHHIO
HOro CTIHKOCTI).

Jns  migBUINEHHsT CTIMKOCTI  PEKOMEHAYETbCs 3MIIHEHHS TpOCIB -
BUKOPHCTaHHs MaTepiajiB 3 BUCOKOI MIIHICTIO, TAKHX SK KeBjiap abo BYyrJeuLeBi
BOJIOKHA; PEryJIIOBaHHS BHCOTH - aBTOMAaTHYHE KOPHUI'YBaHHS BHUCOTH aepocrara
3JIEXKHO BiJl IOTOJHUX YMOB, MOJIEpHi3allisi 000JIOHKH - BUKOPUCTAHHS CYYacHHX
KOMIIO3UTHHX MartepialliB, MI0 MAalTh BHCOKY CTIHKICTh JO MEXaHIYHHUX
HaBaHTaXEHb 1 3MiH Temmeparypu [3].

Cnucok Jitepatypu
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CUCTEMA YIIPABJIIHHA OXOPOHOIO ITPALI
HA BYJAIBEJBHUX MAUJAHYNKAX

Kucins B.A.
HamionansHuii aBianifiauii yaisepcuret, Kuis, Ykpaina

OxopoHa mpani Ha OyaAiBeNbHHX MalJaH4YMKaX € KPUTUYHO BAXKIUBHM
ACIIEKTOM, SIKUI Oe3rocepeIHbO BIUIMBAE HA 3/I0POB’s Ta OE3MeKy NpaliBHUKIB, a
TaKoX Ha 3arayibHy e(eKTHBHICTH OyniBeibHOro mporecy. Cucrema ynpaBiaiHHS
OXOpOHOIO Tpalli IOBHMHHA BpaxoByBaTu crenudiky OyniBenbHOI ramysi, M0
BKJIFOYA€ PI3HOMAaHITHICTh POOIT, YMOB Tpalli Ta MOMJIMBHX PU3HKIB [1]. OcHOBHUM
3aBIAHHAM € PO3po0Ka KOMIUIEKCHOTO MiAXOMy JO YIPaBJIiHHA O€3MEKOI0, IO
OXOILTIOE SIK TPEBEHTHBHI, TaK 1 KOPUTYBAIbHI 3aX0/TU JIJIsI 3SMEHIIICHHS pU3HKIB [2].

MerToro IIOMOBIZI € aHalli3 OCHOBHHUX KOMITOHCHTIB CHCTEMH YIPaBIiHHS
OXOPOHOIO TIpami Ha OyAiBeNbHHX MalJaHYMKaX, 30KpeMa OIliHKa pPHU3HUKIB,
BIIPOBADKEHHS TMPOTpaM HaBYaHHA Ta IIIBUINCHHS KBasTiikaIlii mpariBHUKIB.
BaxnuBo 3a3HaYMTH, 110 CHCTEMH YIPaBIiHHA OXOPOHOIO Tpalli MOBHHHI OyTH
IHTErpoBaHi B 3arajibHy CHCTEMY YIPaBIJiHHS MHiANPUEMCTBOM, IO JO3BOJHTH
3a0e3ne4nTH Oe3nepepBHII MOHITOPHHT i BJIOCKOHANIEHHS Oe3nexu [3].

JlocmimkeHHsT TToKa3ye, 10 3alpOBaKCHHS HOBITHIX TEXHOJOTIH, TAKUX SK
CHCTEMH JAWCTAHIIMHOTO MOHITOPHHTY 1 JaT4MKH O€3leKH, MOXKe 3HAaYHO
MiABUIIUTHA €(QEeKTUBHICTh YIPaBIIHHA OXOPOHOIO mpaii. BoHM 103BONIAIOTH
OTICPATHUBHO BUABJIATH HeOE3MEUHI CUTYaIii Ta MpUHMaTH BiNOBIIHI pimieHHs [4].
e oco6mmBO Ba)XJIMBO B YMOBAaX, KOJIH OyAiBeNbHI Mall JAHIMKH 9aCTO MiAISATAIOTh
3MiHaM 4epe3 crennuiky MpoeKTiB i TexHoyorii. KpiMm Toro, cuctema ymnpaBiiHHS
OXOPOHOIO Ipalli MOBUHHA BKJIIOYATH B cebe MEXaHi3MH 3BOPOTHOTO 3B’S3KY, IO
JIO3BOJISIIOTH TPAI[iBHAKAM BHCJIOBJIIOBATH CBOi MPOIO3MIII Ta 3ayBa)KeHHS ILOJ0
Oe3nexy Ha MallaHYKKY.

[le cmpuse <¢opMyBaHHIO KyJIbTYypH O€3meKkd Ta  MMiJBUIICHHIO
BIJIMIOBIZIAJIHOCTI MPAIliBHUKIB 32 BIaCHY Oe3MeKy Ta Oe3MeKy KOJIer.

PesynpraTi JOCHIJKEHHST MIATBEPDKYIOTh, 0 IHTErpaiis Cy4acHUX
TEXHOJIOTIH 1 aKTHBHA y4acTh BCiX MpAI[iBHUKIB MOXYTb 3Ha4HO 3HU3MTH PiBEHb
TpaBMaTU3My Ha Oy[iBeNbHUX MaigaHuuKax [4].
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50.

2. T'onuapenko B. M., Cumopenko O. B. Crammapru3amiss OXOpOHHM mpami Ha
OymiBHHUIITBI: ipoGieMu Ta pimeHHs. byaiBenbHa 6e3meka. 2021. T. 4, No 1. C. 12-18.

3. lleBuenko T. I. Cy4acHi TexXHOJOTii ypaBIiHHS OXOPOHOIO Hpalli Ha OyIiBeIbHUX
maianyrkax. Haykoswuii Bicuuk. 2019. T. 5, No 3. C. 33-39.

4. Tlerpos A. B., Conosiios /JI. 0. Innosamiiini migxoau 1o 3a6e3ned4eHHs: 0XOPOHH
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POJIb 3ACOBIB IHAUBIAYAJBHOI'O 3AXUCTY
B 3SMEHIIEHHI PU3UKIB TPABMATU3MY

Kucins B.A.
HamionansHuii aBianifiauii yaisepcuret, Kuis, Ykpaina

VY Garatpox raiys3sx MpoOMHCIOBOCTI, 0COOJIMBO B Oy IIBHULITBI, BAKOPUCTAHHS
3aco0iB  iHamBigyanmbHOro 3axucty (3I3) crano HeBiA'€MHOIO  CKIIAJ0BOIO
3a0e3mneucHHs 0e3MeKy MpaiBHUKIB. 313, IK-0T KaCKH, OKYJISPH, CIICIIOAT 1 3aXHCHI
pYKaBHL, CYTTEBO 3HIDKYIOTb pH3MK TpaBMaTu3My Ta 3axHIIAlOTh BiJ
pi3HOMaHITHUX HeOe3MmeK, XapakTepHuX il poOodoro cepemosuma [1].
Buxopucranns 313 103BoJisi€ YHUKHYTH BaXXKHX HACHIIKIB HEIIACHUX BHITAJKIB Ta
crpusie 30epe)eHHIO 3I0POB’ s IPalliBHUKIB, 3a0e31meuyroun 0e31euHi YMOBH IMparli.

MeTtoro aomoBixi € aHamiz pom Ta SPEKTUBHOCTI 3aCTOCYBaHHS 3aco0iB
IHANBIMyadbHOTO 3aXWCTy HA BUPOOHUIITBI, a TaKOXX BHCBITIEHHS OCHOBHHX
mepeBar BIPOBAKEHHS HOBITHIX TEXHOJOTIH y cdepi oxopoHu mparii. Okpemo
PO3TINAIOTECS TIepeBaru MporpaM HaBYAHHS TPALiBHUKIB MIOAO0 MPABHIEHOTO
Bukopuctanus 313 ta popmyBanHs KyapTypH Oe3neku. Epexrusnicts 313 3pocrae,
KOJIM TIpalliBHUKH 100pe moiH(OopMOBaHi Mpo MpaBuiia iXx BUKOPUCTAHHS, 8 TAKOXK
YCBIJOMITIOIOTh BXKJIMBICTh IIMX 3aXOJIB JJIsl BIACHOT O€3IMeKH.

JocnijpkeHHsT  NMOKa3yloTh, 10 Ha  HIINPHEMCTBAX, M€ aKTHBHO
BUKOPHCTOBYIOTH 313 Ta BIIpOBaKYIOTH MPOTpaMy HaBYAHHS, PIBEHb TPABMaTH3MY
3HavHO HIvK4Mii [2]. Ile He nuie miaBuiye 6e3mneky, aje i GopMye BiaNnoBiTaabHE
CTaBIICHHS 10 JOTPUMAaHHS CTaHIAPTIB OXOPOHH Ipari cepeln rnepconanry. CydacHi
TEXHOJIOTI1 BIAKPUBAIOTh HOBI MOMJIMBOCTI I MiABHINCHHS edekTuBHOCTI 313.
30KkpeMa, cMapT-TEXHOJIOTIi TO3BOJIOTE iHTerpyBatu y 313 maTdukw, mo 3maTHI
MOHITOPHUTH CTaH 3JJ0POB’ s IPAI[iBHIKA Ta YMOBH JIOBKOJIa HHOTO B pEaIbHOMY Yaci,
CHOBINIAFOYN TIPO MOXJIMBY 3arpo3y [3]. Lle 3abesmedye momaTKOBHiA pPiBEHB
3aXHMCTy Ta JIO3BOJISIE OIIEPATHUBHO pearyBaTH Ha HeOesneuHi curtyanii. BogHowac
BaXKJIUBO MaM'sATaTd, 110 eeKTUBHICTh 313 3aMeKuTh HE TUIBKU Bill IXHBOT SKOCTI,
ayie W BiJ| 3arajJlbHOTO MIIXO/AY J0 YIPaBIIHHS OXOPOHOIO Mpalli Ha IiIPHEMCTBI.
313 Mar0Th BUKOPUCTOBYBATHCS Y KOMIUICKCI 3 THITUMHE 3aX0aMU O€3MeKH, TAKUMHU
K aHali3 PHU3UKIB, 3BOPOTHHH 3B’SI30K 13 MpaI[iBHUKAMH Ta CHUCTEMATHYHUI
MOHITOpUHI yMOB mpaii. CTBOpeHHsI KyJIbTypu Oe3lekd Ha pobouoMy Micli
3abe3neuye Kpamuii 3axuCT IpaliBHUKIB 1 Jonomarae 3HIDKYBAaTH piBEHb
TpaBMAaTU3MYy.

Cnucok Jitepatypu
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CHUCTEMA YIIPABJIIHHS 3AXMCTOM KPUTHYHOI
IHOPACTPYKTYPH B YKPATHI: BUKJIMKY TA ILJISIXH
AJIANITAIIT 10 €EBPONENCHLKUX CTAHIAPTIB

Camornuk O.B.
Harionaneuuii aBianiitauii yHisepceutet, KuiB, Ykpaina

Cucrema yrnpaBiiHHs 3aXUCTOM KPUTHYHOT iHQPacTpyKTypH B YKpaiHi Hapasi
CTHUKAETHCS 3 HH3KOKI BHKIMKIB, IMOB'I3aHHX 13 HEOOXITHICTIO agamTamii [0
€BPOICHCHKUX CTaHAAPTIB. Y MeKax €BpoIleichKoi iHTerpamii YkpaiHa mparse
BIPOBAINTH €IUHY CTPYKTYpY ynpasiiHHs 3axuctoM K, 1mo Bkimovae crangaptu
€C, 30kpeMa B raiy3i KibepOe3neKku, YIpaBIiHHSA PHU3UKAMH Ta KOOPIMHAIT MiX
Jep)KaBHUMH 1 TIPUBATHAMHK CTpykTypamu [1]. MeTor A0moBiai € BU3HAUCHHS
CHCTEMHU YIPaBIiHHS 3aXHCTOM KPUTUIHOX iHPPACTPYKTypH B YKpaiHi

OcHoBHi Hanpsimu BAOcCKOHaJleHHs: cuctemu 3axucty KI. Po3poodka
€IHHOT0 KoopauHauiiiHoro oprany: Jlocsin €C mokasye, mo epeKTHBHAN 3aXUCT
KI motpebye mneHTpamizoBaHOTO YNpaBliHHA. Takuwii opraH MoOXe He JIHIIe
KOOPJAMHYBAaTH 3aXOJM 3aXHUCTy, ajic i 3IMCHIOBATH MOCTIMHUN MOHITOPHHI Ta
aHaJIi3 3arpo3, a TaKoX 3a0e3MeuyBaTH IHTErpaLilo 3 €BPONEHCHKUME CTPYKTYPaMHU
kibep3axucty. I[lokpameHHss kidepOe3nmexkn: BrpoBa/yKeHHS €BPONEHCHKUX
CTaH/IapTiB Ki0ep3aXUCTy € KPUTHYHO BAXKIMBUM, 30KpEMa Y CEKTOpaxX eHEPTreTHKHY,
TeNeKoMyHiKauii Ta ¢iHaHciB. Lle Bkitodyae po3poOKy CHCTEM PaHHBOTO BUSIBIICHHS
3arpo3, BUKOPHCTAaHHS INTYYHOTO IHTENEKTY VIS aHali3y MOTEHIIMHMX aTak Ta
BIIPOBQ/DKCHHS KOMIUIEKCHUX MpOTOKoNiB Oesmeku. IlinroroBka kagpiB: B
VYkpaini cnoctepiraerbes gedinut daxismi y chepi 3axucry Kl. YmockoHameHHS
CHCTEMH ITiTOTOBKH KaJpiB, 30KpeMa depe3 CIeliali3oBaHi HaBYaJbHI MPOrpamMu
Ta CIIBOpAaIf0 3 €BPONEHCHKMMH IAPTHEpaMHM, CIPHUATHME CTBOPEHHIO
BHCOKOKBaJipikoBaHOTO TepcoHary. OuikyBaHi pe3yabpTaTh: 3ampoBaKEHHS
€eBpoIeiicbkuX cTanaaptis 3axucty Kl 103BOIUTE MiABUIIUTH CTIHKICTh Y KpaiHH 10
30BHIIIHIX Ta BHYTPIIIHIX 3arpo3, 3ade3neuntu O6e3nepediiHy poOOTy KPUTHUHHX
00’€KTIB 1 CIIPUATH PO3BUTKY HAI[lOHAJIBHOT OE3MEKH.

Cnucoxk Jirepatypu

1. 3axucr kpuTHYHOI 1H(PACTPYKTYypH: IPOOIEMH Ta MEPCIEKTUBH BIIPOBAKCHHS B
Vxpaini. URL: https://niss.gov.ua. Jlara 3Beprenns 15.10.2024 p.

OILITHKA OXOPOHHM MPAIII B YKPAIHI
B KOHTEKCTI €EBPOIIEMCHKOI IHTEI' PAIIII

Cawmoiinuk O.B.
HaunionaneHwuii aBianiitauii yaisepcurer, Kuis, Ykpaina

OuiHka oXxopoHM mpali B YKpaiHI y KOHTEKCTI €BpOIEHCHKOI iHTerpamii €
AKTyaJIbHUM 1 BXKIIMBUM ITUTaHHSM, 1110 BUMAarae IIIMO0KOT0 aHali3y Ta ITOCTi0BHUX
pedbopm. Ha nwisixy no eBpomeicbkoi iHTerpauii YkpaiHa Mae IOIOJaTH Ppsij
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CTPYKTYPHHX BUKIIUKIB, MMOBSI3aHUX 13 YIOCKOHAICHHSIM CHCTEMH OXOPOHH IpPAIIi.
HesBaxkaroun Ha BUKOHaHY poOOTY, KJIFOUOBI aCTIEKTH OXOPOHH TIpalli 3aJIUIIAI0ThCS
HEIOCTATHHO PO3BMHEHNMH Ta MOTPEOYIOTh MOAAIBIIOI aIalTallii 10 €BPOIEHCHKIX
craunaptis [1]. OcHOBHI MPOGIEMH Ta MUSIXK TX BUPIIICHHS:

1. ®inancyBannsi: OmHMM i3 HAWTOJOBHININX BHUKJIHKIB € OOMEKCHE
(iHaHCYBaHHS, IO CTPUMYE peai3alilo MupokoMactabHUX pedopM. 3 MeToro
MOKpAILEHHs YMOB TIpalli JiepyKaBa Ma€ CIPUSTH 3aTy4eHHIO IHBECTHIIIN Ta HaJjaBaTu
cyOcuii Ha MoJIepHi3allito 00JIaHaHH, 0COOINBO Y BUCOKOPU3MKOBHX TAIy3sIX.

2. HiaroroBka kagpiB: Hecrtaya kBamidikoBaHux ¢(axiBUiB y raiysi
OXOpOHM TMpali MoTpedye CTBOPEHHS HOBUX OCBITHIX NporpaMm i KypciB st
migBUIICHHS KBamiikamii cremiamicTiB. BapTo po3poOuTH cCIinbHI mporpamu 3
€BPONECHCHKUMH TTapTHEPAMH ISt OOMiHY JOCBIIOM Ta 3HAHHIMU.

3. IIpaBoBa obi3HaHicTH po00TOAABLIB: 3HAYHA YaCTHHA POOOTOIABIIIB HE
IO KIHIA YCBIJOMIIIOE€ BaXKIWBICTH BIATIOBITHOCTI €BpOIEHCHKUM HOpMaM. Lle
BUMAara€e oOprafizamii cremiagpHuX IiHQOpPMALiHHIX KaMMaHii, TPCHIHTIB Ta
i ABUIICHHS BiIIIOBiAaIHHOCTI 3a MMOPYIICHHS IIPaBUII OXOPOHU TIpaIli.

IlepcnexkTnBU Ta ouwikyBaHi pe3yabTaTh: BripoBamkeHHS €BpoONeHChHKUX
CTaHJAPTIB OXOPOHH Ipalli B YKpaiHi 3a0e3meunTh 3HAYHI COIiabHO-CKOHOMIUHI
nepeBary: IMiJBUIICHHS MPOJYKTUBHOCTI Mpalli, 3MEHIICHHS KUIBKOCTI HEIIaCHUX
BUIMAJIKIB Ha BUPOOHUIITBI, MOKPALIEHHs 370POB'S NPALiBHHUKIB 1, SIK HACITIJOK,
3HW)KEHHSI BUTPAT Ha COLliajbHe 3a0e3NeueHHs Ta MeIMuHe cTpaxyBaHHs. Lle Takox
CHpUATHME MiABUIICHHIO IHBECTHILINHOI MpHUBaOIMBOCTI KpaiHM Ta iHTerpamii
YKpaiHCbKOT eKOHOMIKHU B €BPONEHCHKHUI PHHOK.

Cnucok Jirepatypu

1. BipoBamkeHHs €BpONEHCHKNX CTaHIapTiB OXOPOHHU MPALLi B JisUTBHICTh YKPAaTHCHKUX
mignpuemers._http://www.economy.nayka.com.ua

OIIIHKA CTIHKOCTI TPAHCIIOPTHOI IHOPACTPYKTYPH
JIO HAJIBBUYAMHUX CUTYALINA

Kapnenko O.0.
HamionansHuii aBianiitauii yHiBepcutet, KuiB, Ykpaina

TpancnoprtHa iHdpacTpykTypa € BaKJIMBHM €JIEMEHTOM HAalliOHAJIbHOI
€KOHOMIKH, a 1 CTIMKICTb 10 Ha/I3BUYAHNX CUTYALIH € KIIFOYOBOIO JUISl 3MEHIICHHS
pu3uKiB Ta 30epexcHHs Oe3neku HaceneHHs [1]. MeTor momoBimi € oliHka
CTIMKOCTI 00'€KTiB TPAaHCTIOPTHOI iHPPACTPYKTYPH A0 HAA3BUYAWHUX CHUTYyalid Ta
aHaJIi3 METO/IB IiABUICHHS IXHbOT HAAIHOCTI B YMOBaX KPU30BUX CHTYaIlii.

OmHuM i3 [i€BHX MiJIXOMIB € CHCTEMH paHHBOTO IIONEPE/DKEHHS Ta
BUKOPUCTAHHS [aTYMKIB A MOHITOPHMHTY CTaHY KOHCTPYKIIH, IO JO3BOJISE
BUACHO BUSBJISATH MOJJIMBI TOIIKO/DKEHHS dYepe3 MpUPOAHi karacTtpodu abo
nepeBaHTaXEHHS [2]. AHalliTHKa BEIMKNX NaHWUX 1 INTYYHUH IHTENEKT TaKOX
CIPHSAIOTH INPOTHO3YBAHHIO PH3HMKIB Ta BIPOBA/KCHHIO OINEPATHBHUX 3aXO[iB
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0e3mneKkH, TaKuX SK 3aXKCT JOPIT Ta MOCTIB y pa3si moBenel [3]. Perynsapra ominka
cTaHy iH(pacTpykTypu Ta ii MOJepHi3aris 3a MDKHApPOJHUMH CTaHIAPTAMH €
BaXIUBUMH (akTopamu CTiHkocTi. IlokazoBuM € mocin fAmnoHii, ne TecTyBaHHA
iHPPACTPYKTYpH Ha CTIHKICTH 10 3eMJICTPYCIB € IPIOPUTETOM, IO CYTTEBO 3HIKYE
pU3UKU BHacHigok katactpod [4]. 3abesmedeHHs CTIHKOCTI TpaHCIOPTHOT
iHQpacTPyKTypu BHUMarae KOMIUIEKCHOTO MiAXOJy, IO BKJIIOYAE TEXHI4YHI,
opraHizauiiini Ta iH(MOpMaliiiHI 3aX0QH, SKi CIPHSAIOTh 3aXHCTY KPUTHYHHX
00’€KTiB Ta MiHIMI3aIlil MOXKIIUBUX 30UTKIB Y pa3i HaI3BUYAHUX MOIH.

Cnucoxk Jirepatypu
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2. Kosanenko 10. O., CmupHoB A. B. AHanmiTuka BENUKUX JAHUX Y TPAHCHOPTHiH
6esmerni. HaykoBi 3amucku 3 TpaHcropTHoi imkeHepii. 2021. T. 4, Ne 2. C. 15-20.

3. CmupHOB A. B. Meroan omiHKHM CTiHKOCTi TpaHCIOPTHHX 00'ekTiB. [IpakTHka
6e3meku Ha Tpancnopti. 2023. T. 2, Ne 1. C. 10-15.

4, SImammta T. IligBumieHHs O€3MEKM MOCTIB Ta TYHENIB MiJ] Yac 3eMJICTPYCIB.
Snoncekuit xypHan 6esneku inppactpykrypu. 2020. T. 12, Ne 4. C. 45-49.

CTPATETITi 3AXHCTY KPUTUYHOI IHOPACTPYKTYPH
BIJ KIBEP3AI'PO3

Kapnernko O.0O.
HauionaneHwuii aBiauiitauii ynisepcuret, Kuis, Ykpaina

3axucT KpUTHYHOI iH(QpaAcTpyKTypu Bijg Kibep3arpo3 € OJHUM i3
HAMBaKJIMBIIINX ACIEKTIB HAIlIOHAJIBHOI OE3MEeKH B Cyd4acHOMY CBiTi. PO3BUTOK
iH(pOpMAaiHHUX TEXHOJIOTIH 1 3pOCTaHHs YHCIIa KiOepaTak ITi IBUILYIOTh PU3HUKHA IS
CTpaTeriYHuX 00'€KTIB, TAKHX SK EIEKTPOCTAHII1, TPAHCIIOPTHI CHCTEMH, (hiHAHCOB1
yCTaHOBH Ta BojorocTadaHHs [l]. 3acTocyBaHHS KOMIUIEKCHOTO MiIXOXy 0
KiOep3axucTy BKIIOYAa€ aHANi3 pPH3UKIB, BIIPOBA/PKEHHS CydYacHHX 3aco0iB
KibepOe3neku Ta po3poOKy IUIaHiB Jiif Ha BUITAOK HAJI3BHYANHUX CHTYAIiH.

MeTtorw gomoBiAi € aHami3 Cy4YaCHHX CTpaTeriii 3axucTy KpPHTHYHOI
iHppacTpyKTypu Bia Kibep3arpo3 Ta JOCHIPKEHHs IHHOBAUIMHMX MiIXOIIB 10
3a0e3neueHHs KibepOe3neKu.

KirouoBuMH ejeMeHTaMM KiOep3aXUCTy € 3aCTOCYBaHHS CHCTEM PaHHbOTO
MOMEPe/HKEHHS, AaNalTUBHUX CUCTEM 3aXHCTy Ta BHKOPHCTAHHS IITYYHOI'O
IHTEJIEKTY JJIsi BUSIBIICHHS aHOMalbHHX akTHBHOCTei. Ha momatrok, Mi>kHapojaHe
CHIBpOOITHUITBO CIIpHs€ po3poOIl €AMHNUX CTAHAAPTIB 1 CIUIBHUX 3aX0/iB 3aXHCTY
KPUTHIHHX iHGpacTpyKTyp [2].

3rigHO 3 AOCHIIKCHHSIMH, CHCTEMATUYHHN TiIXiJl JO 3aXUCTy KPUTHUIHOL
iHppacTpyKTypH BijJ KibepaTak J03BOJISIE€ 3HU3UTH PU3NKHU Ta 3a0€3IMEUUTH OLIBII
edeKTUBHE pearyBaHHS Ha moTeHUilHi 3arpo3u [3]. Lle 3abe3mneuye HaxilHICTH
00'eKTiB KpUTHYIHOT iIHPPACTPYKTYpH HABITh y BUIMAAKAX CEPHOZHUX HAA3BHYAHHUX
cutyarii [4].
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3AXO/IA I3 HONEPE)KEHHSI BAHUKHEHHS HAJI3BUYAVHUX
CUTYAII HA MATICTPAJIBHUX TPYBOIPOBIJTHUX
KOMYHIKANIAX

®enuna B.I1., Axumens 1.B., Maptunenko /1.0.
HamionansHuii aBianiitanit yHiBepcuteT, KuiB, Ykpaina

TpyOoIpoBiTHUI TPAHCIIOPT Ha CHOTOJHI OJMH 3 HAWOIIBIINX €KOHOMIYHHX
BHJIB TPAHCIIOPTYBaHHSA HadTH, HAPTOMPOIYKTIB Ta Ia3iB 3 MiCIb iX BHUSABICHHS,
BHPOOITKY Ta BUPOOHHIITBA JO TUISHOK X MepepoOKH Ta BUKopucTaHHA. Hapasi,
MaricTpajibHi MPOIYKTONPOBOH, aMiaKOIPOBOIH, HA(GTOIPOBOIU 1 Ia30IPOBOIU
TPaHCIIOPTYIOTh BUIIE MepelliueHl MPOAYKTH Ha BEIHMKY JAMCTAHIiI0 KOPOTKOIO
HHUTKOIO PO3TaNy’KeHb 3 MIiHIMJIbHUMHU BTpaTaMu. 3arajbHa NPOTSHKHICTH YCIiX
MaricTpajbHuUX  TpyOONpOBOAIB  CBITY, SKi CIPOEKTOBaHi, MOOYAOBaHi,
MPOIHCIIEKTOBaHI Ta BBENIEHI Y Jit0 Ha mo4aTok XXI cTOmiTTS, CKiana mpubIu3HO
3500000 kM B 120 xpainax cBity [1].

TlonoBHa o0coOMHBiCTE TPYOONPOBIAHOTO TPAaHCIOPTY — OE3MEpPEPBHICTH
¢yekmionyBanHs. s 3abesmedeHHs Oe3mepebiiiHOT POOOTH MaricTpaltbHUX
TpyOONPOBOIIB  iCHye cydYacHa CHCTEMa MOHITOPHHTY  TPaHCIIOPTHHX
TpyOompoBiHUX  KoMmyHikamii [2]. CydacHHH MOHITOPHUHI  MaricTpajibHUX
TPyOONPOBIMHMX KOMYHIKAIi HEMOXJIHBHHA 0Oe3 3acTOCYBaHHS aBialliifHOT
TeXHIKH. B peampHIX yMOBaX eKCIUTyaTallil BaXKJIMBUM € ITUTAHHS BHOOPY 3acO0iB
MOHITOPHHTY: MIOTOBaHI YU Oe3minoTHI noBiTpsiHi cyaHa (T1C).

MeTor0 OTOBIiIi € TPOBEIACHHS MOPIBHUIBHOTO aHai3y e(eKTHBHOCTI
3aCTOCYBaHHS aBialliifHOT TeXHIKM (MiIOTOBaHO! i Oe3MmiIOTHOI) I MPOBEAECHHS
3aXOMIB 13 TMOMEpPeIKCHHS BHHUKHEHHS HAJ3BHYAHUX CUTyalid Ha 00’€KTax
TpyOOIPOBIIHOTO TpaHCHOPTy. [ NMPOBENEHHS TAaKOr0 aHali3y pPO3IIIalhCh
BAC Ha 6a3i BIIJIA «Jlenexa-100», cTBopeHuii ykpaiHchKo0 KommaHiero DeViRo
Ta OararouiapoBuM BepTomit MCB-2 «Hamisy.

PesynbraTi mociikeHb MOKA3yIOTh, MO HOUIBII epEeKTUBHUM i EKOHOMIYHO
BUTIZTHUM METOJIOM MOHITOPHHIY HadTo- i ra3o - TpyOOIPOBOJIB € 3aCTOCYBaHHS
6e3ninorHux nositpsiHux cyzaeH (BIIC), sxi B pexumi peansHoro yacy (FPV-aponmu)
HaJalo0Th SKiCHI 300pa)XeHHS Ta J03BOJIAIOTH BUSBIISATH HA()TOBI PO3JIMBH, 3BAJIMINIA,
Bpi3KH, TPOBEIEHHS pOOIT B OXOPOHHUX 30HAX 1 T.JI.
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Cnucoxk Jirepatypu

1. 3axoH Ykpainu «IIpo TpyOompoBiTHIIA TPaHCTIOPTY.
2. Mouitopiar TpybompoBoais 3a jgomomoror BIUJIA. URL: .https://def-
c.com/ua/services/monitoring-truboprovodiv/

NIABUILIEHHSA CTIMKOCTI TPAHCIIOPTHOI IHOPACTPYKTYPH
B YMOBAX HA/BBUYANHUX CUTYALII

Spema M.P.
HauionaneHwuii aBiauiitauii ynisepcuret, Kui, Ykpaina

TpancnoptHa iH(PACTPYKTYpa € BaXIUBHM EJIEMEHTOM (YHKI[IOHYBaHHS
eKOHOMIKM Ta COLIaJbHOTO JKUTTS KpaiHu. BoHa 3abe3neuye mepeBe3eHHs
MacaknupiB, BaHTaXIB Ta KPUTHIHUX PECYPCIB, IO OCOOJIMBO Ba)KJIMBO B yMOBax
HaJ3BUYAMHMX cHTyarii. IIpoTe cydacHi BUKIWKH, 30KpeMa 3MIHH KIIMary,
TEPOPUCTHYHI 3arpo3, TEXHOTEHHI aBapii Ta BIMCHKOBI KOH(QIIKTH, BUMararmTh
MiIBUIICHHS CTIHKOCTI TPAHCIIOPTHOI iIHQPACTPYKTYpH.

Mera pgomoBili — PpO3MIMHYTH MWIAXOAW JO TIABUINCHHS CTIHKOCTI
TPAHCIIOPTHHUX 00’ €KTIB Ta BIIPOBAKCHHS TEXHOJIOTIH I MiHIMI3aIlii pU3UKIB ITi]]
Yac Ha/J3BUYalHHUX CUTYaIliil.

HanzBuuaitni curyanii MOXyTh 3aBJaTH 3HA4yHOi IIKOAW TPAHCIIOPTHIN
iHppacTpyKTypi, CHPUUUHSIOUH 3aTPUMKH [IEPEBE3CHB Ta MOPYIICHHS JIOTICTHYHHX
JaHIoriB. [CHYI0YI MiAXO0AM O YIPaBIiHHS TPAHCIOPTHUMHU CUCTEMaMH 4acTo He
BPaxOBYIOTh KOMIUIEKCHOTO Xapakrepy 3arpo3. OTxke, HeoOXilHe CTBOpEHHS
e(eKTUBHOT CHCTEMH YNPaBIIiHHS PU3UKaMH Ta BIPOBAXKEHHS] HOBUX TEXHOJIOTIH,
IO IMiIBUIIYIOTH CTIHKICTh IHYPACTPYKTYPH.

Orasaa miaxoaiB 10 NiBUIEHHSA CTiHKOCTI

1. ImxeHepHi pilieHHS T (BI3UIHOTO 3aXUCTY 1HQPACTPYKTYPH;

2. Ludpori TeXHOIOTIT A1 MOHITOPUHTY Ta YIPaBIiHHS,

3. KibepbOe3neka TpaHCIOPTHOT iHQPACTPYKTYPH;

4. MopemntoBaHHS ClIeHAPiiB HAI3BHYAHAX CUTYAIIii.

[TinBuieHHsT CTIHKOCTI TpaHCIOPTHOI IH(PACTPYKTypH € KIOYOBUM
3aBJaHHsIM [Uisi 3a0e3nedyeHHs Oe3nepepBHOrO (yHKIIOHYBaHHsS CYyCIUILCTBA B
yMOBax HaJ3BHYaHMX cHTyamid. [HTerpamis iHXEeHEepHHX, IHM(POBHX Ta
OpraHizallifHUX 3aXOiB CIpHsI€ MiHIMi3aIlil PU3MUKIB 1 BTPAT, a TAaKOX IIiABHIIYE
TOTOBHICTh 10 KPU30BUX CHUTYAIIi.

Cnucoxk Jirepatypu

1. Homnir B. M., Ceprienko I1. M. YrpaBimiHHS TpaHCTIOPTHUMH PH3UKaMH B yMOBaxX
Ha/3BUYaiHKUX cutyanii. Kuis: TpancrmopT Ykpainu, 2022.

2. Smith J., Rogers P. Resilience Engineering for Critical Infrastructure Systems.
London: Springer, 2020.

3. MiHicrepctBo iHbpacTpykTypu Ykpainu. MeroauuHi pekomeHzamii 1010
3abe3neyeHHs KibepOesneku TpaHcnopTHEX cucteM. Kuis, 2023.
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PIBEHb OCBITJIEHHS TA AKICTb KOJIBOPOIIEPEJIAYI
HA POBOYOMY MICII

Kpuckesuu b.B.
HamionansHuii aBianiitanit yHiBepcuteT, KuiB, Ykpaina

PiBeHb OCBITJICHHS Ta SIKICTh KOJIBOPOIEPEadi € BaXKIMBUMU JUIsl OC3MEKU Ta
KoMpopTy Ha poOouomy Miciii. BinmoBimHE OCBITICHHS MOKPAIy€ BUAUMICTD,
3HIXKYE PHU3MK TOMUJIOK 1 BTOMH, MiJIBUINYE MPOAYKTHUBHICT. CTaHmapTH
OCBITJICHHSI 3alIe)KaTh BiJl TUMY MisUIBHOCTI (0¢)ic, BUPOOHUIITBO, Jaboparopis).
Iunexc xompopomepenaui (CRI) BaIUBHIA [UIsi TOYHOCTI CIPUHHATTS KOJBOPIB,
ocobmBO y chepax, ak-oT au3aitH. OnTHManbHE OCBITICHHS HE JIMIIE ITiIBUIIYE
e(eKTHBHICTH, a i MATPUMYE 3T0POB’ S IPALiBHUKIB.

Mera pgomoBini momsrae B aHami3i piBHA OCBITJICHHA Ta SKOCTI
KOJIbOpoTiepeiadi Ha poOOYOMy MICII, a TaKoX BHSBIICHHI IXHBOTO BIUIMBY Ha
MPOAYKTUBHICTB Ta 30POB'S MPAIliBHUKIB.

Y npomoBimi Oyme po3risSHYTO, SK HAJEXKHI YMOBH OCBITICHHS 3IaTHI
MIiABUIIUTH €(EKTUBHICT POOOTH Ta 3HU3UTH PU3UK BTOMH, 30pPOBHX PO3JaJiB i
npoQeCciifHUX 3aXBOPIOBAHb.

OxpeMa yBara MNpHIUIAETHCS (akTopam, M0 BU3HAYAIOTh ONTHMAJbHI
napaMeTpH OCBITIICHHS 3 ypaXyBaHHAM crieliu(iku poOOUNX YMOB, TaKHX sIK O(icH,
BUPOOHMYI MPUMIILIEHHS Ta JabopaTopii, a TaK0X XapaKTepy BUKOHYBaHUX 3aBJIaHb.
Byne npencraBieHo OrisA HOpMATHBHUAX JOKYMEHTIB, SIKi BU3HAYAIOTh MiHIMAIIbHI
BUMOTH IO OCBITJICHHS, a TaKOX IMPaKTHYHI peKOMEHAamii Jis ix peanizamii Ha
MiATPAEMCTBAX.

Kpim Toro, y nomosini Oyze HaBeACHO peKOMEHMAMIi MO0 BIOCKOHAJICHHS
OCBITJICHHS, 30KpeMa BHOOPY BIANOBITHUX OCBITIIOBAIBHUX IMPHIAJiB, CYJacCHUX
TEXHOJIOTiH, a TAK0K €()EKTUBHOTO BUKOPUCTAHHS MMPUPOJHOTO CBiTiIA. PO3ristHyTO
Oyze nu3aitH poOOYHX MPOCTOPIB, 3MATHUN MOKPAIUTH OCBITJCHICTh Ta 3aralbHHA
MIKPOKJIiMAaT.

Ha ocHOBI npoBe/ieHOr0 aHajIi3y JI0TOBib HaJaCTh KOHKPETHI peKOMeHaii
JUISL T ITPUEMCTB [IOJI0 BIIPOBA/DKEHHS €()EKTUBHHUX OCBITIIOBAJIBHUX PillleHb, 110
JIOTTIOMO’KE HE JIUIIIE M ABUIUTH KOM(OPT Ta MPOAYKTHBHICTD, a i 3SMCHIITUTU PUIUK
npodeCiifHUX 3aXBOPIOBAHb.

TakuMm 4nHOM, JONOBIAB CTBOPUTH OCHOBY JUIS peaizalii HOBUX MiAXOIIB JI0
OCBITJICHHSI pOOOYHX MICIlb, BIZIIIOBIIHO IO CyYaCHUX CTaHIAPTIB Ta BUMOT.

Cnucok Jitepatypu

1. Hepxasui canitapui npaswia i Hopmu (JICIT) 173-96 "OcBimienns poGoumx
micip". Kuie: MiHicTepCTBO OXOpOHH 310poB's Ykpainu, 1996.

2. Tyces, A. B. OcHOBH OCBITIIEHHS B TPOMHUCIOBOCTI Ta moOyTi. Kuis: Texwnika, 2018.

3. Pozymenko, H. B. HopmyBaHHs ocBiTIIeHHS B poOounx mpumMimmeHHsx. Kuis: Bua-
Bo "HayxoBa mymka", 2020.
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OPl:AHI3AHII71HO-TEXHI‘IHIuMETOI[I/I _
JIKBIJALII HACJIAKIB HAA3BUYAUHUX CUTYALIN

Marerox M.B.
HamionaneHuii aBianiitanit yHiBepcuter KuiB, Ykpaina

Ham3euuaitni  cutyanii (HC) 3aBmaroTh 3HAYHOI MIKOTU COI[AIbHOMY,
€KOHOMIYHOMY Ta €KOJIOTIYHOMY CEKTOpaM i BUMararoTb PO3poOKH e(eKTHBHUX
OpraHi3allifHO-TeXHIYHUX METOMIB iX IiKkBimamii. B ymoBax mmobamizamii Ta
yp6anizanii pusuk BunukHeHHss HC 3pocTae, mo poOuTh iX JTIKBiAAIiO 1e OLTBIIT
akTyanpHoto. Lli Ham3BuMyaiiHi cuTyalii MOXYyTh OYyTH CIPHYHMHEHI PI3HUMHU
(hakTopamm, BKIIOYAIOYM NPHUPOAHI KAaTaKJi3MH, TEXHOTEHHI KaTacTpopu Ta
TEPOPUCTHYHI aKTH, SIKi BEMararoTb KOMILIEKCHOTO IiIX0Ay [0 iX momonanas [1].

OpranizaniiiHi 3aX0AW Ta TEXHIYHI pIMIEHHS CIPsAMOBaHI Ha MiHIMI3aIlilo
HaCTiAKIB KatacTpod, 3abe3medeHHS TpPOMAIChKOi Oe3lmekn Ta CcTaOITBHOCTI
KPUTHYHO Ba)XKJIMBOI iHPPACTPYKTYpH. 3 Li€I0 METO BaXJIMBO MaTH IUIAH Aid Ha
BUIAJIOK HAJI3BUYAHNUX CUTYALiH, IKHHA BKIFOYAE YITKUH aJITOPUTM B3a€EMOJIT Mixk
Jep)KaBHUMHU ~ OpraHamH, CJIy)X0aMd IMBIIBHOTO  3aXHCTy Ta  IHIIUMH
3aliKaBJICHUMH CTOpOHaMH [2].

MerToro fonoBiai € neranpHUN aHadi3 Ta OOIPYHTYBaHHS OpraHi3auliiiHO-
TEXHIYHUX METO/IIB JIIKBIIAIlil HACIIIKIB HAM3BUYAHUX CUTYAITiil.

Posrmsinatotees pizHi (hakTOpH, IO CHPUYMHSIOTH HAJA3BUYAiHI cUTyawii
,BKITFOYAIOYX TPHUPOIHI KaTaKIIi3MH, TEXHOTEHHI KaTacTpOpu Ta TEpOPUCTUIHI
aktu. B nmomoBini HaronomryeTbcs Ha HEOOXiTHOCTI KOMIUIEKCHOTO MIAXOMy 1O iX
HO/IOJaHHSI.

BaxmBy pomps y miaBumieHHI epeKTHBHOCTI ympaiinHa HC Bimirparotsb
CydacHi  TEXHOJOTii, 30KpemMa  IH(POPMAaLifHO-BUMIPIOBabHI  CHUCTEMHU.
Buxopucrannas reorpadiuaux iHpopmamidaux cucteM (I'IC) ams MoHITOpHHTY
curyanii Ta Bisyauizauii JaHMX MOXKE€ 3HAYHO CIIPOCTUTH MPUHHATTS pillieHb y
KpPH30BHX cuTyanisx [3]/

VY II0TMOBiAl TaKoX MiAKPECIIOETHCS HEOOXITHICTh MOKPAIIEHHS IiIrOTOBKH
MEepPCOHATY Ta 3aIlyueHHs] TPOMaJICBKOCTI JI0 TIPOLECy pearyBaHHs Ta BiJJHOBJICHHSI.
Ile momoMoske 3MIIHUTH JOBIPY HACENICHHS J0 CHCTEMH LUBIIBHOTO 3aXHCTy Ta
3a0e3Me4nTH IIBU/IKE BiTHOBJICHHS MICIIsl KPU3OBUX CHUTYyalliil. HaBeneHi npakTu4Hi
pimieHHst Ui 3a0e3lmedyeHHs Oe3NeKH HaceleHHS Ta CTaOLIbHOCTI KPUTHYHO
B)XJIMBOI IHPPACTPYKTypH B yMOBaX Cy4acHUX BHKJIHKIB.

Cnucok Jitepatypu

1. 3anobiraHHs HaA3BUYAHHAM CUTYALlisIM Ta 1X JIiKBialis. MaTepiaii KpyTioro cToiy
(Bebinapy). — XapkiB: HarioHanpHUiH yHIBEpCUTET UBITBHOTO 3aXUCTy YKpainu, 23 I0Toro
2022. — 232 c. http://repositsc.nuczu.edu.ualbitstream/123456789/15370/1/5. pdf

2. Kortmsip, B. B. (2017). IIpo6aemu monimopuney ma oyiHKu HAO36UYAUHUX CUMYAYili
6 Yxpaini. Xypnan 6e3neku ta o6oponn, 4(2), 12-20.

3. Cunopenxo, O.0. (2020). [eoinghopmayitini cucmemu ona 3abezneuenns be3nexu.
JIbBiB: Bumasaunrso JIHY.
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PO3POBKA CUCTEMHA MOHITOPUHI'Y TA PAHHBOI'O
HNONEPE/UKEHHSA JJIA BAXUCTY KPUTHYHUX
OB'E€EKTIB IHOPACTPYKTYPH

[TayTos A.A.
HauionaneHwii aBianiitauit yHiBepcurer KuiB, Ykpaina

Kpurnuna iHdpacTpyKTypa CbOTOIHI MiIAETHCS 3HAYHUM PHU3HKAM, CEpej
SKUX BUALIAIOTHCS SIK TEXHOTEHHI aBapii, Tak 1 npupoHi karactpopu. CTBopeHHs
CHCTEM MOHITOPHMHTY Ta PaHHBOTO IOIEPEPKCHHS € BKIMBUM KPOKOM Ha LUIIXY
JI0 MiABHUIICHHS ii Oe3meKH.

Buxopucranns [areprery pedueit (IoT) Ta CeHCOpHHX Mepex JH03BOJIIE
IIBUJIKO pearyBaTH Ha MOXIIMBI IHIMICHTH, 3MIMCHIOIOYN MOHITOPHHI CTaHy
00'eKTIB y pexuMi peanbHoro dacy. lle 3abesmedye onepaTHBHICTH BHUSBICHHS
mpoOJeM Ta HO3BOJIIE BIATIOBIAHAM CITy’)KOaM HETalfHO OTPUMYBATH TPHBOXKHI
curHai [1].

3aBISIKM IbOMY MOXHA 3HAYHO 3MCHIINTH HMOBIPHICTh BEJIUKHUX aBapii, mo
3arpoXKyIOTh JKUTTIO Ta MailiHy. BrnpoBamkeHHS Takux cucTeM Ha 00’eKTax
EHEepPreTUKW 4YHM TPAHCHOPTHUX BYy3JaX JAEMOHCTPYE TO3WTHBHI pe3yJbTaTy,
3HW)KYIOUM PH3MKH U1l HaBKOJIMIIHBOTO CEPEOBHINA Ta 3a0€3MEUyIOUHM 3aXHCT
HaceseHHs [2].

Cepen nepCHEKTUBHUX HANPSMIB Y PO3BUTKY TaKHX CHCTEM € BUKOPHUCTaHHS
MAaIIMHHOTO HaBYaHHs Ul MPOTHO3YBAaHHSA 3arpo3 Ha OCHOBI aHANI3y NaHHX i3
ceHcopis. Hanpuknan, anroputmu aHasizy aHoMalliii MOKYTh BUSBIISITH BiAXUICHHS
y (yHKIIIOHYBaHHI OOJIATHAHHS JI0 TOTO, SIK BAHUKHE aBapiiiHa cuTyaris. [3].

MeTtow gomoBigi € OOTpYHTYBaHHS IOWITBHOCTI BUKOpuCTaHHSA [oT-
TEXHOJIOTiM JUIS CTBOPEHHsS IHTETPOBAHUX CHCTEM MOHITOPUHTY KPHUTHYHHUX
00'ekTiB 1HOPACTPYKTYpH, IO TO3BOJHTH 3HAYHO MIJBUIOUTH pIBEHb iX
3aXHIICHOCTI Ta ONEPaTHBHICTh pearyBaHHs Ha aBapiiiHi cUTYyaIlil.

VY 1010BI i HABOJSITHCS KOHKPETHI MTPUKJIIA 1 3aCTOCYBAHHSI CEHCOPHUX MEPEexX
JUISl BIICTE)KEHHS 3MIH TEMIIEPAaTypH, BOJIOTOCTI Ta IHIIMX MapaMeTpiB, a TaKOXK
OMHUCYIOTHCS MOXKJIHBOCTI aBTOMATH30BAHOTO IOBIMOMJICHHS NP0 HEOE3MeKy yist
BIJITIOBITHHUX CITyKO O€3MeKH.

BrpoBamxennst [oT pobute cucremy OUIBII THYYKOIO Ta €(GEKTHBHOIO Y
po3ITi3HaBaHHI MOTEHLIHHNX 3arpo3.

Cnucok Jitepatypu

1. He, Y., & Cheng, W. Smart Sensors and Systems for Civil Security and Safety:
Concepts and Applications. — Springer, 2018. DOI: https.//doi.org/10.1007/978-3-030-00024-0

2. Cherdantseva, Y., & Hilton, J. Cyber Security of Critical Infrastructures: Threats,
Challenges and Solutions. — Springer, 2019. DOI: https:/link.springer.com/book/10.1007/978-
3-030-00024-0

3. White, G. B., Fisch, E. A., & Pooch, U. W. Computer System and Network Security.
— CRC Press, 2017.DOI: https://doi.org/10.1201/9781315140063
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METO/IM KIBEP3AXHUCTY B KPUTHYHUX IHOPACTPYKTYPAX:
AHAJII3 3ATPO3 TA ITIPAKTUYHI PILIEHHA

[TayTos A.A.
HamionaneHuii aBianiitanit yHiBepcuter KuiB, Ykpaina

Ha i 3pocraHHs KijbKOCTI Kibep3arpo3, ocoOJMBO Ha 00'€KTH KPHUTHUYHOI
iHppacTPpyKTypH, NUTaHHS Kibep3axucTy HabyBa€e 0COOIMBOTO 3HAUCHHSI.

Bpa3nuBicTh KPUTHYHO BaXIJIMBUX OO0'€KTIB 10 KibepaTak MOXKE MaTH
KaTacTpo(diyHi HACITIIKY 5K I EKOHOMIKH, TaK 1 JJIst O€311eKN HaCeJICHHSI.

ToMy BaXJIHMBO BIPOBADKyBaTH METOIM KiOep3axXUCTy, SIKi J03BOJSIOTH
OTIePAaTHBHO BUABJIATH 3aTPO3H Ta 3aro0iraT MOTCHIIHHNM aTakam [1].

KirouoBumu eneMeHTaMH 3aXHCTy € aHalli3 PU3HUKIB Ta PETYIApHUN ayauT
0e3meKH, 110 J03BOJIIE€ OLIHUTH ITOTOYHHUHA CTaH 00’ €KTa, BUSIBUTH CJIA0KI Micud 1
BYACHO YCYHYTH iX. [2].

Hosi migxonmu, 30kpema moOymoBa KiOep(i3myHHX CHCTEM, 1€ IHTETpamis
KiOepHEeTHYHHX Ta (PI3SMYHIX KOMIIOHCHTIB CTBOPIOE €MHY 3aXHIICHY Iatdopmy,
3HAYHO MiIBUIIYIOTh O€3MeKy KpUTHYHOT iHYPaCTPYKTYPH.

Cucrema MOXe aBTOMaTHYHO pearyBaTH Ha BHSBJICHI 3arposu, OJOKYIOYH
Mi103pUINit JOCTYII YM MOBIIOMIISIOUYH BIATIOBIIHI CIIy>KOU Oe3MeKH.

OcCo0MUBO aKTyaJlbHUM € BHUKOPHCTaHHS AaHATITHKH BCJIMKHX TaHUX IS
MOHITOPUHTY MiJO3pUIMX i Ta MOMJIMBICTh CaMOHABYAaHHS AITOPUTMIB, LIO
JTO3BOJISIE BIOCKOHATIOBATH KiOep3axucT 3 gacoM [3].

MeTow I0moOBimi € aHami3 Cy4acHMX METOMIB KiOep3axucTy, BKIIOYAIOYH
mupyBaHHs 1aHUX, OaraTopiBHEBY CHCTEMY JIOCTYITY Ta METOM MOHITOPHHTY, L0
JIO3BOJISIIOTh 3MEHIIUTH PU3MKM HECaHKIIOHOBAHOTO AOCTYyNy 10 iHpopmaril
KPUTHIHHX 00'€KTiB iIHPPACTPYKTYpH.

VY 1omoBiai MpeACTaBICHO OTIISI METOIB ayJUTy Oe3IeKH, aHalli3y pU3HKIB i
BUSIBJICHHS 3arp03 Y PEKUMI PEalIbHOTO Yacy.

[TinkpecnoeTbest BAXIUBICTh MOOYA0BH 0araTOpiBHEBHX CHCTEM JIOCTYITY Ta
BUKOPHUCTAHHS TEXHOJIOTIN JIJIsl IBUIKOIO pearyBaHHs Ha KiOep3arposu.

[MoennaHHs Takux pIlIEHb CTBOPIOE OCHOBY [UIsl Ii/IBUILEHHS Oe3rleKku
KPUTHUYHOT iHYPACTPYKTYPH Ta 3HIKEHHS HMOBIpHOCTI KibepaTak.

Cnucoxk Jirepatypu

1. He Y., & Cheng, W. Smart Sensors and Systems for Civil Security and Safety:
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MEXAHI3MHU TA IHCTPYMEHTHU 3ABE3IIEYEHHSA
3AXHUCTY KPUTUYHOI IHOPACTPYKTYPU

Marerok M.B.
HauionaneHwuii aBianiitauit yHiBepcurer KuiB, Ykpaina

Kpurnuna iHppacTpyKTypa CKJIQJa€ OCHOBY (YHKIIOHYBaHHS HAIIOTO
CYCHLJIbCTBA, 3a0€31euy0Yr 0e3MepepBHICTh )KUTTEBO BaXKIMBHUX MOCIYT, TAKUX SIK
€HepreTrKa, BOJONOCTaYaHHs, TPAHCIIOPT, 3B'I30K Ta OXOPOHA 3/I0POB'S.

OpHaK y CydyaCHOMY CBITi ITi CHCTEMH M AAI0THCS YUCIIEHHIM 3aTrp0o3aM sK Bij
CTHXIMHMX WX ,TaKk 1 BiA JIOACHKOI IiSUTBHOCTI, BKIIOYAIOYH TEPOPHU3M i
Kibep3mounHHICTS [ 1].

Cucrema 3axucCTy KpPUTHYHOI I1H(PACTpyKTypu BHMAarae KOMIUIEKCHOTO
MiAXO.yY, SIKUI BKIIFOYAE K TEXHIUHI, TaK 1 opraHi3amiiiHi pimeHHs [2].

MeTow D0omOBiAi € aHami3 ICHYIOUHMX MEXaHI3MIB Ta 3aXO[iB 3a0e3McucHHS
3aXMCTY KPHUTHUYHOI iH(QPACTPYKTYpH, BU3HAYMTH OCHOBHI 3arpo3, 3 SKUMHU
CTHMKAIOTHCS 11l CHCTEMH, Ta OLIHUTHU 1X €(hEeKTHBHICTB.

JlonoBine crpsiMoBaHa Ha po3pOOKY PEKOMEHJAliid WI0J0 BJIOCKOHAICHHS
3axo/iB Oe3MeKH CTIMKOCTI Ta Oe3lmeKkh KPUTHUYHOI iHPpAcTpyKTypu YKpaiHH.
Takox 1 peKOMeHAalil CHOpSIMOBaHI CHPUSTH PO3YMIHHIO  Ba)KJIMBOCTI
MIXKCEKTOpAIILHOI CITiBIIpami st 3a0e31eYeHHsT HaAiHOTO 3aXUCTY IUX KPUTHIHO
B)KJIMBUX CHCTEM.

VY nmomoBimi omiHEHI PU3WKH, IO BIUIMBAIOTH HA IIi CHCTEMH, 3 OCOOIMBUM
aKIEHTOM Ha CTHXIiITHI JIXa, TEPOPHU3M, KiOEp3TIOIHHHICTP i TEXHOJOTIUHI 3001 [3].
Ile no3BoMMIIO BM3HAYUTH OCHOBHI 3arposu, sKi IOTPeOYIOTh EKCTPEHOTO
pearyBaHHSL.

KpiMm Toro, po3risaaroThcs MeXaHi3MHM 3aXHCTy, Taki sk (i3uuHa Oesreka
00'ekTiB, TexHOJOTI] KiOepOe3lnekn Ta CUCTEMH MOHITOPUHTY 1 pearyBaHHS Ha
Ha/I3BHYAiTHI CUTYyaIlil.

[MpoananizoBaHi I1HCTPYMEHTH YIpPaBIiHHS PHU3UKAMH, Taki SK CHCTEMHU
ynpapiinHs Oesnekoro (ISMS), HopMaTMBHO-IIpaBOBI akTH Ta MIDKHApOJHI
CTaH/APTH IS 3a0e3MeYeHHs e)EeKTUBHOTO 3aXUCTY.

He MeHm BaxIMBHMHU € Kpamli MDKHApOJIHI TPAaKTHKH, SKi MOXYTh OyTH
a/1anToBaHi 10 yMOB YKpaiHu.

Lli BHCHOBKH CHpPsSMOBaHI Ha MiJABHIICHHS CTIHKOCTI Ta OE3MEKH KPUTUYHOL
IHQpacTPyKTypH B yMOBaX 3pOCTAIOUHX 3arpo3.
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MOJIEJII TA THOOPMAIIIMHA TEXHOJIOTISA
JOCILJKEHHS BIPTYAJIBHOTI'O
YIHPABJITHHS JIOTICTUKOIO ITEPEBE3EHD

®enoporny O.€., Pudka A.B., bebepina K.O., [lIumxos .M.
Hauionansuuii aepoxocMiunuil yHiBepcutere iM. M. €. J)KykoBcbkoro
«XapKiBChKHIA aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

CyuacHi iHdopManiiiHi TEXHOJIOTIT Jal0Th MOKJIMBICTH KEPYBaTH JIOTICTUKOIO
nepeBe3eHb 3 BHKOPUCTaHHSM PO3IMOJUICHOTO BipTyajbHOTO YIIPaBIiHHSI, SKE
peamizoBano y xmapaomy (CLOUD) cepenosuii [1]. OnHiero 3 iHHOBaIIHUX (OopM
opraHizarlii ynpasmiHHSA € BipTyansHuil odic (BO). Bukopucrosytoun BO, moxHa
KepyBaTH MHOXHHOIO TpaHCHOpTHUX mimnpuemctB (TII) ams BUKOHaHHS HOBOTO
nmopTdeIro 3aMOBJICHb Ha TPAHCIIOPTHI MOCIYTH [2].

ToMmy, akTyanbHa TeMma 3alpOIIOHOBAHOI JOMOBiAI, B SIKili CTBOPIOIOTHCA
MOJETI A aHalizy ympasisitounx Aiif BO 1mono BHKOHaHHS i-TO 3aMOBIICHHS 3
nopTdeIro.

MerTol0 TOCHTIPKEHHSI € CTBOPEHHSI KOMIUIEKCY MOJENEH JUIsl IUIaHyBaHHs
JISUTBHOCTI  BipTyanbHOro oO(icy IIOAO0 BHKOHAHHS TNOPTQETI0 3aMOBIICHb Ha
TPaHCIIOPTHI MOCIyrd. BukoHaHHS i-rO0 3aMOBJIEHHSI NOTpeOy€e HAsBHOCTI MapKy
TPAHCIOPTHUX 3aC00IB 3 TOTPIOHUMH MOMKJIMBOCTSIMHU.

BuaineHi HOKa3HUKHU 11 BUKOHAHHS 1-T'0 3aMOBJICHHS:

- 00csr mepeBes3eHs — Vi.;

- yac, MoTpiOHMIT Ha TTepeBe3eHHs — Ti;

- BapTicTh nepeBe3eHb — Wi;

- SIKICTh TIepeBe3eHb — Qj;

- IOIyCTAMIi pU3UKH TIepeBe3eHHS — R;.

Muoxunry TII 31 3HaueHHSIM X MOKAa3HHKIB NPEACTABUMO y BUTIAAI 0a3u
npenenenTiB (BIT), B skiif 3HaXomsATbCs TOTOBI PIMIEHHS 3 MHHYJIOTO UIOJO
TPaHCIIOPTHUX MEPEBE3eHb, sIKi OYJI0 MPOBEJCHO paHille.

byna BuziieHa MHOKMHA TPELEACHTIB, SIKa BUKOPUCTOBYETHCS Ul HOIIYKY
MpPEIECHTIB HAWOIBIIT OJU3bKUX IS 3HAUCHD MMOKA3HUKIB 1-TO 3aMOBJICHHSL.

[MpoBenena ontuMizallisi BUTpAT, SKi MMOB’sI3aHi 3 aJaNTaliel0 TPaHCIIOPTHUX
HIAMPUEMCTB JI0 BAMOT HOBOT'O 3aMOBJICHHS, 3 YPaxyBaHH;IM 3HaueHb TIOKa3HHUKIB i-
TO HOBOTO 3aMOBJICHHS.

Po3pobinena imiTaniiHa MOAENb IS TOCIIKCHHS y 9aci MOCTiIOBHOCTI Hii
111010 BUKOHAHHSI 3aMOBJIEHb 111 KepiBHUITBOM BO. CTBOpeHa areHTHa MO/IEINb IS
JIOCJIJDKEHHSI TIpOliecy YHIpaBJiHHA 3aMOBJIEHHSIMHU sl (OPMYBaHHS IUIAHY
BUKOHAHHS 3aMOBJICHb.

Ha mnouyaTky r1ulaHyBaHHS BHKOHAaHHS 3aMOBJICHb OYJIO NPEICTaBICHO
3HA4YeHHS [TOKA3HMUKIB B SAKICHIM Gopmi, 0 3pyUHO I BUKOPUCTAHHS (PaxiBIsIM 3
TPaHCIIOPTHUX MEPEBE3CHb.

BBeneno siHTBiCTHYHI 3MiHHI 3 SKICHUMH 3HAY€HHSAMH IOKA3HUKIB y (opmi
JITep JTAaTHHCHKOTO andasiTy.
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BpaxoBani BaXJIMBOCTI OKpPEeMHX ITOKa3HHWKIB MUIIXOM BIOPSIKYBAaHHS
MPEACTABICHHS KOXKHOTO TpeleneHTy. I MOIyKy NpeneaeHTy, OIu3bKoro 10
HOBOTO i-TO 3aMOBIICHHS, 3 YpaxyBaHHSM BaKIMBOCTI IOKAa3HHKIB, MHOXXHHA
ONMM3BPKHUX TIPELENCHTIB BIIOPAJKOBYETHCA 32 JOMOMOTOIO JIEKCHKOTpagidHOTO
BHOpAAKyBaHHsA. OOpanuii mnpeueneHT mnorpedye anmanramii (3MiHa Mapky
TPaHCIIOPTHUX 3ac00iB, OpeHJa HOBHX 3aco0iB, Tomio). s OIiHKKM BUTpaT Ha
ajanTamiro  copMoBaHa  omNTHMI3alliiiHA MOJENb, 3a JOMIOMOTOK  SKOT
MIHIMI3yIOTBCSI BUTPATH B yMOBax oOMekeHnX MoxinBocrei BO.

Po3pobiniena iMiTaniiiHa MozeNb, SKa 03BOJISIE OLIHUTH OOpaHi TPaHCIIOPTHI
NUISXH, SKi HeOoOXiTHI JIT BUKOHAHHS i-TO 3aMOBJICHH:. [Ipy 1[bOMYy BpaxoBYIOThCS
BaXJIUBI JIOTICTHYHI KOMIIOHEHTH, SKi HEOOXiZHO BHKOPHCTOBYBAaTH JUIA
mepeBe3eHHs (MiCIli THMYAacOBOTO PO3TAIlyBaHHS, MEPEBAJKN MPHU BUKOPHUCTAHHI
pI3HMX TPAaHCIOPTHHX MEpEX, TUMYAcOBE CKJaJyBaHHS, 3YNHHKH B YMOBax
BUHHMKHEHHSI MOJJIMBHX 3arpos, TOLIO). IMITyeThCS BHHUKHEHHS 3arpo3 3-3a mid
KITIMaTHYHOTO XapakTepy, TepOpH3My, BIHCHKOBHX IOXid. Po3pobiena areHTHa
MOJENb UIA aHajJi3y TIIOCIIJOBHOCTI VIPABIIHCBKAX Mii MO0 JIOTICTHKH
nepeBe3eHb 3a [onomMororo miatgopmu Any Logic.

CrBopeHa iH(dopMaIliiiHa TEXHOJIOTIS I MOJCIIOBAHHS Ta TUIAHYBaHHS il
OB’ sI3aHUX 3 (OPMYBaHHSAM IOPTQEIIO 3aMOBJIEHb BipTyaJbHOTO 0(icy.

BoHa ckiaaeTbes 3 TAKUX KOMITOHEHT:

1. AreHT ynpaBJiHHS MPOLECOM MOJICIIOBAHHSI.

2. Arent popmyBanHsa MHOkHHHU TI1.

3. ArenT popmyBaHHs 0a3H IpEIEICHTIB.

4. AreHT OpMyBaHHS ONTUMI3AIiITHOT MOJETI.

5. Arenr ¢popMyBaHHS iMiTaIliifHOT MOJEMI.

6. AreHT popMyBaHHS JIOTICTUKH NIEPEBE3EHb.

7. ATeHT pe3yIbTaTiB MOJCITIOBAHHS.

Bukopucrani MaremaTHyHi METOAM Ta MOJENi: CHUCTeMHHMH aHali3,
uinoyncensHa (OyseBa) ONTHMI3allis, TeOpis NPELEeAEHTIB, SIKICHI OIIHKH,
JekcukorpadiuHe BHOPSKYBaHHS, IMiTalliiHe Ta areHTHe MojienroBanHs. HaykoBa
HOBU3HA [IOCHI/DKEHHS! IIOB’si3aHa 31 CTBOPEHHSM KOMIUIEKCY MOJese, sKi
JIO3BOJISIFOTh TUIAHYBATH JIOTICTHKY TIEPEBE3CHb 3@ JOMTOMOTO0 BipTyaJIbHOTO 0diCy,
SIKUH BUKOPHCTOBYETHCS JIJIsl BUKOHAHHSI TPAHCIIOPTHHUX MOCIYT.
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MOJIEJIb TA THOOPMAIIMHA TEXHOJIOTIS YIIPABJITHHSA
IMPOEKTAMMH OO0 YIIOBIVIBHEHHSA CTAPIHHSA
CKIAJHUX CUCTEM

®enoposny O.€., Conosiios B.C., XKupxo K.B., Paguenko €.1I1.
Hauionansuuii aepoxocMiunuil yHiBepcutere iM. M. €. J)KykoBcbkoro
«XapKiBChKHIA aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

CkiagHi CHCTEMH CTBOPIOBAJIMCh 3 JIOBFMM TEpMIHOM  iCHYBaHHs
(BHCOKOTEXHOJIOTIYHE BHPOOHHIITBO, aTOMHI ENEeKTPOCTaHIi, ra3o- ta HadTo
nobuya, Tomo) [1]. Cy4acHi yMOBM eKclulyaranii TEXHOT€HHHUX CHCTEM Jy)Ke
BiJJPI3HAIOTHCS BiJl MUHYJIHX, IO MPU3BOJUTE IO MPUCKOPEHHS iX Jerpajarii, ke
BKpail HeOe3meuHe i JOBKULIA Ta moaer [2]. ToMy, akTyanpHEe MOJETIOBaHHS
MIPOEKTIB, SKi CIPSMOBaHI Ha YIPABIiHHS CTAPIHHAM TEXHOTCHHUX CHCTEM.

MeTor0 TOCTIKEHHS € CTBOPEHHSI KOMIUIEKCY MOJIEIIEH, 3a TOIOMOT0I0 SIKOTO
MOJKHA aHANI3yBaTH BIKOBY Jerpajalifo Ta IDIAHYBaTH NPOCKTHI il IIOI0
VHOBUTBHEHHS CTAapiHHS TEXHOTCHHUX CHCTEM. AHAJI3YIOThCA (PaKTOPH CTapiHHS
TEXHOT'€HHHX CHCTEM, sIKi TIOB’sI3aHi K 3 30BHIIIHIMH, TaK 1 BHYTPIIIHIMA YMOBaMH
eKcIuTyaranii. 3MiHa KJIiMaTy, 1osBa Pi3HUX 3arpo3 MPHU3BOAUTH A0 MPHUCKOPEHHS
CTapiHHS TEXHOTCHHUX CHCTEM. A IIe, B CBOIO Yepry, IOB’s3aHO 3 BUHMKHEHHSIM
HaJ3BUYAIHUX CHUTYyalliif, sIKI MOXYTh BIUIMBAaTH Ha JOBKULIA Ta joxeil. Ilpum
CTapiHHI TEXHOT€HHHMX CHCTEM JAErpaayloTh iX KOMIIOHEHTH, IO BIUIMBAaE Ha
CTIMKICTh Ta Oe3meyHiCTh (PYHKIIOHYBaHHS CHUCTeMHU. Y poOOTi MpoaHai30BaHi
npoOJeMH, sKi BUHHKAIOTH TPH CTAPiHHI TEXHOTCHHUX CHCTEM Ta TOTPEOYIOTh
TUTAaHyBaHHS JIOTICTUYHUX M JUI MPOJOBXEHHs TepMiHy iXx icHyBaHHA. Jlo HHX
BITHOCATHCS: BIUIMB CTapiHHA TEXHOTEHHOI CHCTEMHM Ha JIOBKIJUIS; BiKOBa
JIeTpajiallisi TEXHOT€HHOI CHCTEMH; aHajli3 Bpa3IMBUX /O CTapiHHS KOMIOHEHT
CHCTEMH; NPOTHO3YBaHHS BHHUKHEHHS HAJA3BHUYaWHUX CHTYaIlii 3-3a CTapiHHA
CHCTeMH; IUIaHyBaHHs 3aco0iB 1100 YNOBUIBHEHHS Jerpajaiii TeXHOreHHOI
CHCTEMH 3-3a CTapiHHsI; (POPMYBaHHS [TPOEKTIB 100 YIPABIIHHS CTAPIHHSIM.

[TpoBeneHO MOCITIMHKEHHS MHOXHMHH JIOTICTUYHHUX [ii, sIKi CIpsIMOBaHI Ha
YIOBUIbHEHHS Aerpajanii TexHoreHHoi cucrteMu. ChopmoBaHi MOXJIMBI cTpaTeril
YIPaBJSIHHSM CTapiHHS TEXHOTEHHOI CHCTEMH: CTpaTeris OnTHMi3alii BUTpAT mpu
IUIAaHYBaHHI TPEBEHTHBHUX [iif 10 CTapiHHSA TEXHOTEHHOI CHCTEMH; CTpaTeris
MOJIEpHi3allil, sika CIpsIMOBaHa Ha MPOJOBKEHHS TEPMiHY iCHYBaHHS TEXHOT'€HHOI
CHCTEMH; CTpaTerisl, sika MOB’s3aHa 31 3MEHIICHHSIM PU3HKIB BIUIMBY TEXHOTE€HHOT
CHCTEMH HA HAaBKOJIMIIHE CEpPEIOBHINE; CTpaTerist AMBepcUdiKalii TeXHOTeHHOT
CHCTEMH; 3MilllaHa CTpareris, sika GopMyeTbes y (opmi KoMOiHALii MOMKIUBHX
CTpareriu.

Ha crapiHHS TeXHOT€HHOI CHUCTEMH BIUIMBA€ JIBI MHOXWHHU (DaKTOpiB: -
(haxTopu 30BHIIIHBOTO cepenoBumma (Q1) Ta BHyTpimHi hakropu cuctemu (Q2). IIpu
aHaJi31 BHYTpimHIX ¢akTopis (Q2) JOCTIHKYBaIOCh:

- IOPYIICHHS] YMOB eKCILTyaTallii;

- IOPYIIEHHS TEXHOJIOT1YHUX MPOIIECiB;
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- MiIBUIIEHHS HABAaHTA)XECHHS TEXHOTEHHOI CHCTEMH;

- (i3MYHMI 3HOC KOMIIOHEHTIB CHCTEMH,

- BUHUKHEHHS M03aIUTaTHUX CUTYaIlill.

IIpu crapiHHI TEXHOTCHHOI CHCTEMH, ii KOMIIOHCHTH MAalOTh PI3HUI PiBCHb
nerpanaiii y gaci. ToMmy, OyJ0 MOCTaBICHO Ta BHPIIICHO 3aBAaHHS BUSIBICHHS
HaWOUIBII 3aCTAPUIMX KOMIIOHEHT Ta pOpMyBaHHS psijly 3a CTYNEHEM iX Jerpajaiii,
110 JI03BOJISIE IUIAHYBATH il MOA0 3aMiHM ab0 MOZEpHi3alil CTapUX KOMIIOHEHT.
CdopmoBani xapakTepucTUKH CTapiHHa (S), sAKi 3ajekaTh BiJl OCOOJHMBOCTI
KOHKPETHOI TEXHOT'€HHOT CHCTEMH.

Jlnst OIiHKM 3HAa4YeHb XapaKTEPHCTHK CTapiHHSA BUKOPUCTaHI SKIiCHI OI[HKH
excrepTiB. BBeneHi IiHrBICTHYHI 3MiHHI, B IKAX 3HAUCHHS XapaKTEPUCTUK CTapiHHS
MAalOTh BHTJI JIITEP IATHHCHKOTO aidaBirty.

KoxxHa KOMITOHEHTa UTs OIIHKHM 3acTapijiocTi Oyia MpeacTaBieHa y BUTIAML
MHOXXMHHU 3HAa4YeHb JIHTBICTHYHHX 3MIiHHUX. Jlami TmpoBemeHO JeKcHKorpadidae
BIOPSIKYBAaHHS KOMIOHEHT JUIsl BUSBIICHHS HalOUIbII 3aCTapiinX.

CrBopeHa omnTHMi3amiiHa MOIENb IS OIiHKHA BUTpPaT MpPH TPOBEICHHI
NPEeBeHTHBHUX /i Ta 3aXO/iB ILIOJO IPOJOBXKEHHS TEPMIHY eKCILTyaTaril
TEeXHOT'€HHOT cucTeMu. [IpoIoBKeHHS CTPOKY ICHYBaHHS TEXHOT'€HHOT CHCTEMH — 1€
BUTpPAaTHUH TIpOleC, SKHUH TOBMHEH ICHYBaTH BIIPOJIOBX BChOTO TEPMiHY
eKCIUTyaTarltii.

[Tpu onrtumizauii BUTpaT BpaxoBYIOTH (DaKTOpH, sSKi BIUIMBAIOTh Ha CTaH
CTapiHHS TEXHOT€HHOI CHCTEMH, a TAKOXK BPa3JINBi KOMIIOHEHTH, SKi BIUTUBAIOTh Ha
crapiaHs. bByma mpoBenena onTuMmisamis BHUTpaT, HOB’S3aHUX 3 YIPaBIiHHAM
CTapiHHSAM KPUTHYHOI TEXHOT€HHOI CHCTEMH (aTOMHA €JIEKTPOCTAaHIis, sIKa Mae
BEJIMKUH PU3NK BUHUKHEHHS Ha/I3BUYAHNUX CUTYaIlii).

HaykoBa HOBM3HA IPOBEAEHOTO JIOCHIPKEHHS 1T0B s13aHa 3 MOJIETIOBAHHSIM Ta
(opMyBaHHSIM €(QEKTHBHHX 3aXOMiB MIOJO YIPABIIHHSI CTAapiHHAM CKJIAIHOL
CHCTEMH, IUIIXOM BHKOPHUCT@HHS pO3POOJCHOr0 KOMIUIEKCY MOJelied Ta
iHpopMaiiHOT TeXHOJOTIT IMITAl[IfHOIO MOJIENIOBAHHS JIOTICTUYHUX il 1110J0
YIOPaBITiHHS CTapiHHAM.

3anpornoHOBaHUM  MiAXiA JO3BOJSE aHai3yBaTH BIKOBY Jerpaallito
TEXHOI€HHHMX CHCTEM, BHSBIATH (AKTOpU CTapiHHS, OLIHIOBATH 3acTapiii
KOMITOHEHTH, IO Ja€ 3MOTY IUIAaHYyBAaTH IMPOCKTH LIOAO YIOBUIbHEHHS CTapiHHSI
CKJIQIHUX CHCTEM.

Cnucok Jitepatypu
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MOJIEJII TA THOOPMAIIIMHA TEXHOJIOTISA
AOCJHUKEHHA JIOTICTUKU NEPEBE3EHD
Y IIEPIOJ OCOBJINBOI'O CTAHY KPAIHU

®enoporud O.€., [Tomimyxk €.B., Penoposnd B.A.
HauionaneHuii aepoxocMiunuil yHiBepcuteT iM. M. €. XykoBcbkoro
«XapKiBChKHIA aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

BoenHuii ctaH KpaiHM yCKIaJHHMB JIOTICTHYHI HpOLECH, sKi MOB’s3aHi 3
TPAHCHIOPTHUMHU TICPEBE3CHHIMHU. BHHUKIM HOBI MPOOJEMH B JIOTICTHIN, SIKi
HEOoOXiTHO TpoaHai3yBaTH Juisl e(QEKTUBHOIO IUIAHYBAaHHS Ta YINPaBIiHHS
MepeBe3eHHsIMH B YMOBaxX BilicbKOBHX 3arpo3 [1].

BimoxpemiieHi HOBI HaNPsIMKY JIOTICTHKH, SIKi TIOB’s3aHi 3 TPAHCIIOPTYBAHHIM
030poeHHs Ta BilickkoBoi TexHiku (OBT) Ha mepenoBy Ta mepeBe3eHHST HACCICHHS
IO THITY 3 IPpHU(POHTOBUX 30H BICHKOBUX [iil. Lle moTpedye HOBUX TOCIiIKEHb s
aHaJi3y Ta IIaHyBaHHS [IepPeBe3CHb [2].

ToMmy, axTyagpHa TeMa 3alpOINOHOBAHOTO JOCHI[UKEHHS B  SKOMY
CTBOPIOIOTBHCS ~ ONTUMI3alidHI Ta imitamiiHa Mogeni i (opMyBaHHS
palioHaNIbHUX [UIIXIB TEpeBE3eHb B YMOBaxX BIHCHKOBUX 3arpo3. Meroro
JIOCJIIJDKEHHS € CTBOPEHHS MOJIeliel Ta PUKIIaAHO1 iHhopMaLiitHOT TeXHOIOTIT 1uist
TUIAaHYBaHHS Ta yIPaBJIiHHS JIOTICTHKOIO IIEPEBE3CHb SIK Ha MEPEIOBY, TaK 1 10 THITY
B YMOBaxX BOEHHOTO CTaHy. 3 ypaxyBaHHsIM C(OpPMOBaHOI MeTH y poOoTi Oyim
BUpIIICHI HACTYIHI 3aBJaHHS:

- CTBOPEHI MOJIE [UIST TOCIIIPKESHHS JIOTICTHKY TPAHCIIOPTYBAaHHS BIFICEKOBUX
BaHTaXIB Ha IIEPEJIOBY;

- po3po0OiIeHi MOJEli peoKallii BUCOKOTEXHOIOTIYHHX ITiJIPUEMCTB JI0 THITY;
copMOBaHi MOJIEI JIOTICTHKH OCTa4aHHsI KOMIUIEKTYIOUHX;

- po3pobieHo MozeNi AT IUIAHYBaHHS €BaKyalliiHIX NepeBe3eHb HaceIeHHS;

- CTBOpPEHI areHTHI IMiTaliiHi MOJesi JUIsl TOCHIJPKEHHS IUISXIB IepeBe3eHb.

OHUM 3 aKTyaJbHUX 3aBJIaHb, OJI0 [IEPEBE3CHb, € HOPMYBaHHS HEOOXITHUX
3anaciB OBT Ha nepenosiii. JIinis GppoHTy ckinanaeTbes 3 BiiCbKOBHX 30H aKTHBHUX
i1, B SIKKX MIPOBOATHCS OOHOBI omeparii.

Heob6xiguo chopmysaru motpidui 3amacu OBT i mpoBeaeHHS YCIHIITHUX
OIepaTHBHO-TAaKTHYHHX M.

Jns mporo po3pobieHa onrtuMmizaliiiHa MOJENb, siKa J103BOJISIE (OPMYBaTH
BilHOCHO Oe3meuHi nuiixu mocradanHs OBT Ha mepenoBy B ymMoBax 3arpos.
Bukopucrano mMeron nisiouncensHoro (0yaeBoro) nporpamyBaHHs. BpaxoByersces:

KIJIbKICTh 30H aKTHBHUX OOMOBHX 30H Ha JiHIT GpoHTY,

KIJTbKICTh MOSKJIMBHUX CKJIAJIiB JIOTICTHYHMX KOMIIOHEHT Ha j-TOMY LUIAXY
MOCTa4aHHS,

KIITBKICTE MOXIIMBHX HUIAXiB moctadanas OBT 1o 30HM akTMBHHX O0HOBHX
M.

s BHOOPY ONTHMaNBPHUX NUIAXIB MOCTadaHHS, NPH (OPMyBaHHI 3amacis
OBT Ha nepeoBiii, BUKOPUCTOBYIOTHCS JIOTICTHYHI TOKA3HUKU:
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- pusuku noctadanHs OBT B ymoBax BilicbkoBHUX 3arpo3 — R;

- qac, notpiouuit ms nocraganas OBT na nepenosy — T;

- 3amacu 030po€HHA, 5Ki (OPMYIOThCA Ha TEPemoBi UII BHKOHAHHSA
OTIepaTUBHO-TAKTHYHHX Hitt — W.

Jns ¢dopmyBaHHs 3amaciB 030pO€HHS, MPOBOAWTHCSA iX MakcuMmizalis 3
ypaxyBaHHSIM 00ME)XEHb 33 pU3MKaMH Ta MOKJIMBOTO Yacy IEePEeBE3CHHSI.

[Tpu nanyBaHHI npoLiecy eBakyariii, Heo0XiHO chopMyBaTH MHOXKHUHY MicCLlb
(L), sxi MOXYyTh NMpUHAMATH HACENEHHS 3 IX MOJMJIMBOCTSMH IIOJO COLIaIbHHX
notped. Jlami, GopMyloThCS NULIXH Ul NEpPEeBE3CHHS JIOJCH, 3 ypaxyBaHHSIM
pusukiB (R) BilficbkoBHX 3arpo3.

HeoOximHo mpoBoanuTH mnepeBe3eHHs HaceneHHA y 4aci (T), axuil mo3Boise
BUKOHATH IIIaH €BaKyaril.

Po3pobnena onTuMizamiiHa Moxenb 1 (OpMYBaHHS paliOHATBHUX MIISXIB
eBakyanii HacenmeHHs (F) 3 npuppoHTOBOI 30HM 10 MICIh THMYacOBOTO
NPOKUBAHHS, B YMOBax BiiCEKOBHUX 3arpos.

Byna cdopmoBaHa onTuMizamiiHa MOIENb peNOKAIii MiANpUeEMCTBA 3
ypaxyBaHHIM 00paHHX MiCIlb PO3TAIlyBaHHs BUPOOHHUIITBA, @ TAKOXK PalliOHATHHUX
NUIAXiB TPAHCIIOPTYBAHHS TEXHOJOTIYHOrO OOJaJHAHHS B yMOBaX BifCHKOBHX
3arpo3. B sikocTi OCHOBHOI'O JIOTiCTHYHOTO TOKa3HHKa Oyno BukopuctaHo yac (T)
nepeMillleHHs MiIPUEMCTBA, sIKKH 0yJ10 MiHiMi3oBaHO. [Ipy IbOMY BpaxoByBaJICh
MOXJIMBI PU3HMKHU Jii BIHCHKOBUX 3arpo3 Ta BUTPATH Ha PEJIOKAIIIO ITiJIPHEMCTBA.
[IpoBeseHO MOJCNIOBAHHA IIOCTAYaHHA KOMIUICKTYIOUMX JO HOBHX MicIb
pO3TaIyBaHHS MiANPHEMCTBA.

Besuky yBary mpuaiieHO MOJAEGNIOBAHHIO BIUIMBY il BiHCBKOBHX 3arpo3 Ha
TPaHCIOPTHY MEpPEeXy IepeBe3eHb BaHTAXIB Ta JoAeH. IMirtamiiHi Momemi
po3pobieHi Ha areHTHiIH miatdpopmi Any Logic i3 3pyyHuMm iHTepdeiicom
IHTEpaKTUBHOT'O MO/ICTIOBAHHSI.

HaykoBa HOBHM3Ha JOCITIJDKEHHS TOB’si3aHa 31 CTBOPEHHSIM HOBUX Ta
OpHTIHAIBHUX MOJIeJIel IJIaHyBaHHs TIepeBe3eHb BAHTAXKIB Ta JIIOJEH Y BOEHHOMY
CTaH1 KpaiHu.

3anpornoHOBaHUM MiAXiJ JI03BOJISIE IUIAHYBATH JIOTICTUYHI MPOLECH, SIKi
OB’ sI3aHi 3 TPAHCIIOPTHUMH [IEPEBE3CHHIMHU B 0cOOIMBHIA nepio) kpainu. CTBOpeHi
IUIAaHK IIOJI0 TPAHCHOPTYBaHHS 030pOEHHS Ta BIHCHKOBOI TEXHIKM Ha MEPENIOBY
JI03BOJISITH IPOBOUTH epeKTHBHI O0O0BI il Ha Mol 60r0.

Cnucok Jitepatypu

1. Modeling of supply logisticsand training of military personnel for the successful use
of weapons in a combat area / O. Fedorovich , Igor Chepkov, Mikhail Lukhanin, Y urii
Pronchakov, Kseniia Rybka, Yuliia Leshchenko // PagioenekTpoHHi 1 KOMIT IOTEpHI CHCTEMH.
—2022. — Ne 3. — C. 33-46. https://doi.org/10.32620/reks.2022.3

2. MopemoBaHHS KOMIUIEKCHOTO (popMyBaHHS 3amaciB BiICHKOBOI TEXHIKH B 30HI
BOEHHOTO KOH(]JIIKTY 3 BUKOPHCTaHHAM KoMMoHeHTHoro meroay / O. €. denoposuy, JI. M.
Jlyrait, FO. A. Maneega, 5. O. Bamipens, T. C. ITickinoBa // ABiamiifHO-KOCMiYHa TEXHiKa Ta
texnoJoris. — 2023. — Ne 2. — C. 56-66. https://doi : 10.32620/aktt.2023.2.06
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MOJIEJII TA THOOPMAIIIMHA TEXHOJOTIS YIIPABJTHHSA
PECAWKJITHTOM BUCOKOTEXHOJIOTTYHUX BUPOBIB

®enoposud O.€., Manees JI.B., I'pomenxo A.l., Aanpees B.P.
Hamionansuuit aepokocMiuamii yHiBepeuTeT iM. M. €. )KykoBcbkoro
«XapKiBChKHI aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

CyyacHe BHpPOOHHMLTBO TOTpeOye, Ui BHITYCKY BHCOKOTEXHOJIOTIYHUX
BUPOOIB, 0araToKIbKICHUHN CKJIa/l KOMIIOHEHT, SIKi BUTOTOBJICHI 3 PI3HUX MaTepialiB
(mnactmaca, meran, ckio, Tomo) [1]. Ilicns 3akiH4eHHsSI CTPOKY EKCILTyaTaril,
BUHHMKa€E HEOOXIJHICTh B yTWwimizamii (pecallkiiHry) MopajbHO Ta (Hi3UYHO
3actapimnx  BHpoOiB. KinmpkicTh, HOMEHKIATYpa Ta pPI3HOPIIHHHA  CKIaj
BHCOKOTECXHOJIOTIYHMX BHPOOIB MOTpeOye pilleHHS CKIagHUX 3amad IMoJIo
yrwizanii. ToMy, akTyanbHe BHUPIIICHHS NMPOOJIEMH Ta 3aBIaHb, AKi MOB’s3aHI 3
OpraHi3alli€ro, YIpaBIiHASIM Ta TEXHOJIOTISIMU PECAHKITIHTY BHCOKOTEXHOJOTIYHUX
BHPOOIB.

MeToro [OTOBIII € CTBOpEeHHS Mojeiel Ta iHpopMamiiHOI TEXHOJOTII i
aHaJi3y Ta IJIaHYBaHHS IPOEKTIB PECAWKIIHTY Ul BACOKOTEXHOJIOTTYHUX BUPOOIB.

[TpoBenenuii anani3z myGuikamiii 3 wiei ramysi mokasas, IO ICHye MHOXHHA
MIIXO/IB 10 PECalKIIIHTY, SKi BUKOPHCTOBYIOTHCS Ha MPAKTHIII:

BUKOPHCTAHHSI YaCTKU KOMIIOHEHT, SIKI HE 30BCIM 3acTapiji JUlsl eKCILTyaTawil
B aHAJIOTIYHUX BUPOOax;

nepepoOKa KOMITOHEHT, SIKi 3acTapili, ajge MOXYyTb BHKOPHUCTOBYBAaTHUCH B
SKOCTI BTOPUHHOI CHPOBUHH;

3HHUIIECHHS 30BCIM 3acTapiyioi TeXHIKH [2].

Opranizauis pecaifkiIiHry nmorpedye BeIMKUX BUTPAT T CTBOPEHHS YMOB JUIs
33JI0BOJICHHS €KOJIOTIYHMX BHMOT Ta CTaHAApTiB. [l OLIHKM MOXJIHMBOCTI
opraHisanii BHPOOHHIITBA PECAHKIIHTY Yy POOOTI BHKOPHUCTOBYIOTHCS HACTYITHI
JIOTiCTHYHI TIOKa3HUKU: BUTPATH Ha opraHizauito BupoOHursa (W), yac notpioHui
Ha cTBOpeHHs TexHouoriit nepepookw (T), pusuku npoekty (R), ekosoriudi BUMOru
1o Bupo6Hunraa (E).

Y po0oTi po3risiHyTO pi3HI CXeMH OpraHizaiii Ta ynpaBiiHHS pECalKIiHIOM:
LEHTpPali30BaHe BUPOOHMITBO; PO3IOMALIEHE BHPOOHUIITBO; 3MilllaHA CXeMa
oprasizaiiii BUpOOHHIITBA.

LenrpanizoBana cxemMa BHUPOOHHWIITBA JO3BOJISIE CKOHIEHTPYBAaTH IIPOILEC
pecalikiiHry 3a OJHUM MicHEeM Ta MiHIMI3ye BHTpaTh Uil 3a0e3nedeHHs
€KOJIOTIYHHUX BUMOT, CIPOLIY€E YIPaBIiHHS PECAKIIHIOM. AJjle BAHUKAIOTh BEJINKI
BUTpPaTH Ha (OPMYBaHHS IPOMDKHOTO CKJIQJyBaHHs, a TaKOX JIOTICTUKH
nepeBe3eHb, IOB’SA3aHUX 3 JOCTABKOIO 3acTapiioi TEXHIKM /0 MiJNPHEMCTBA
pecaiikiinry.

Jis  nemeHTpami3oBaHOI CXeMHM YCKIAIHSETHCS TPOLEC IUIAHYBAaHHS Ta
YHOpaBITiHHSA pecailkiiinroM. 301IbIIyI0TECS BUTPATH Ha OpraHi3amilo BHPOOHHIITBA.
Kpim 1n1p0T0, BUHUKAIOTH TPYAHOII 111010 BUKOHAHHSI €KOJIOTIYHIX BUMOT B Pi3HUX
MicIIsIX po3MileHHss BupoOHUITBA. [IpoBeneHa omTuMmizarist sIK IS OKpEMHUX
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JIOTICTUYHHX MTOKA3HHKIB, TaK i 6araTokpuTepiaabHa onTUMi3aiis. J{Js mo4aTkoBux
eTamiB TUIaHYBaHHS MPOEKTIB MO0 OpraHi3allii pecaKIiHry, BUKOPUCTOBYETHCS
SKICHI OLIHKH, AKi (POPMYIOTBCS 3a TOTIOMOTOIO 3HAY€Hb JIHTBICTHYHIX 3MiHHHX.
MHOXWHa MOXXJIMBHX BapiaHTiB, OpraHi3alii pecalKIiHry, BHOPSIIKOBYETHCA 3a
JIOTIOMOTOI0  JIEKCHKOTpa(idHOr0  BIOPSAKYBaHHS BapiaHTiB. 11 BUKOHaHHS
BUMOT 3aMOBHHKa ILI0JI0 OpraHizamii pecailkiliHry, IPOBOAUTHCS MOJAETIOBAHHS y
9aci MOCHITOBHOCTI JIOTICTUYHUX [l 31 CTBOPEHHS BHPOOHHIITBA. 3a JOIOMOTO0
areHTHoi miardpopmMu Any Logic, cTBOpeHa MHOXHHA areHTiB JJIsl iMITaliifHOrO
MO/ICTIFOBaHHSL.

[Tpu mpoBeeHHI MOJIEITIOBaHHS BPaXOBYIOTHCSI MOXIIUBI PH3HUKU TPOEKTY, a
TaKOX PU3UKU MOKIMBHX 3arpo3, OB S3aHMX 3 JIOTICTHKOIO JOCTaBKH MaTepiajiB
JI0 BUPOOHUIITBA pecailkimiHry. B pe3ymbraTi MOIemOBaHHS MPOIECY peCalKIIiHTy
OIIHIOIOTHCS BUTPATH Ha OpraHi3amifo BHPOOHHUITBA, (HOPMYIOTHCS paliOHAIbHI
NUIIXHA TOCTaYaHHs 3acTapijioi TEXHIKK J0 MicIb yTHINi3amii, BIUIUB 3arpo3 sK Ha
Yyac MOCTA4yaHHs, TaK 1 Ha caMe BUPOOHHUIITBO.

Po3pobnena indopmariitHa TeXHOIOTIs, B AKii BUKOPHCTOBYETHCS CTBOPCHI
Mojeni. Po3po0biieHo iHTepdeiic A iHTepaKTUBHOTO IMITAllIHHOTO MOICTIOBAHHS
Ta IUTaHYBaHHS JIOTICTHYHUX i Yy NpPOEKTax INOJ0 CTBOPEHHS BHPOOHUIITB
pEeCalKIIIHTY.

HaBenmeno  mpukiag — CTBOPEHHS ~ BHPOOHMIITBA  PECANKIIHTY IS
BUCOKOTEXHOJIOTIYHUX aBialliiiHnx BUpoOiB. [lmaHyroTbest JoricTuyHi Ail 1070
JIEMOHTaKy OCHOBHUX KOMITOHEHT JIiTaka ((DI03emsK, XBOCTOBE OTIEPEHHSI, IBUT'YHH,
aBiOHiKa, maci, Tomo). Haif0inpnn mpameeMHa TEXHOIIOTIS OB’ s3aHa 3 ABUTYHAMH,
TOMYy IO YTWIi3alis MABUTYHIB Ma€ HETaTUBHWH BIUIMB Ha HAaBKOJIUIIHE
cepenosuine. [Ipunany aBioHIKM MOKHa BHKOPHCTOBYBAaTH JUIsi €KCILTyaTalil 3a
AHANIOTIYHUMHU BHpoOaMu JiTakiB. OIiHEHI BUTpPATH MO BSA3aHI 3 YTHII3AIi€l0
mitaka. [Ipu npoMy BUKOpHCTaHa cXxeMa LEHTPaTi30BaHOTO PECAWKIIIHTY.

Bukopucrani MaremaTMyHi METOAM Ta MOJENi: CHUCTEMHHMH aHaii3,
uinoyucensHa (OyneBa) onTuMizais, sIKICHI OLIHKH €KCIEPTiB, JIeKCUKOTpadiuHe
BIOPSIKYBaHHS BapiaHTIB, iMiTalliiiHE MOJICIIIOBaHHS, ar€HTHE MOJICITIOBAHHSI.

HaykoBa HOBHM3Ha JOCITIDKEHHS TIOB’s3aHa 31 CTBOPEHHSM HOBHX Ta
OpHTiHAIBHUX MOJENEH, SKi O3BOJISIIOTH aHaJi3yBaTH MPOLIECH PECaKIIiHTy Ta
MPOBOJIMTH YIPABJIiHH MIPpoeKTaMu (HOPMYBaHHIM BUPOOHHIITBA LIO/O0 MEpepOOKU
3acTapiioi BHCOKOTEXHOJIOTIYHOT TEXHIKH.

Cnucok Jitepatypu

1. Modeling of Technological Process in Nanoelectronic Production / O. Prokhorov,
Y. Pronchakov, O. Fedorovich, N. Kunanets // 2020 |EEE 15th International Scientific and
Technical Conference on Computer Sciences and Information Technologies, CSIT 2020 —
Proceedings, 2020, 1, pp. 324-327. DOI: 10.1109/CSI T49958.2020.9321926.

2. Method and information technology to research the component architecture of
products to justify investments of high-tech enterprise / O. Fedorovich, O. Uruskiy,
Y u. Pronchakov, M. Lukhanin // PagioenektpoHHi i koM toTepHi cuctemu. — 2021. — Ne 1. —
C. 150-157. DOI: 10.32620/reks.2021.1.13.
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KPUIITOAHAJII3 AJITOPUTMIB ELIT HA BA3I
EJHIITUYHUX KPUBUX BEUEPLHITPACA TA EABAPJICA

[Iep6akosa F0.A., Cimaxin B.O.
Harmionansuuit aepokocMiuamii yHiBepeuTeT iM. M. €. )KykoBcbkoro
«XapKiBChKHIA aBialliiHUH IHCTUTYT», XapKiB, YKpaiHa

Po3pobka Ta BHpoBajpKeHHS KPUNTOrpadidyHUX ajJrOpUTMIB — L€ CKIIAIHUM
nporec, SKUi NoTpedye BpaxyBaHHs 0araThOX TEXHIYHUX 1 O€3MEeKOBHX (haKTOPIB.
[TosiBa HOBUX TEXHONOTIM Ta PO3BHTOK METOMAIB KpPUNTOAHAII3y  BUMarae
YIOCKOHAJICHHS ICHYIOUHMX aJTOPUTMIB.

MeTo0 [0MOBiAi TOPIBHSUIBHHUIA aHai3 CTIMKOCTI OO pI3HMX arak Ha
anroputmu ELI1 (Enexrponnnit LHudposunii Ilinmic) Ha 6a3i eMiNTHIHAX KPUBUX
ECDSA (Elliptic Curve Digital Signature Algorithm) ta EADSA (Edwards-curve
Digital Signature Algorithm) [1].

B pomoBini po3riasayTo mieBicTh ocHOBHHX atak Ha anroputm ECDSA,
KU 0a3yeThcsl Ha eNINTHYHNX KpUBHX Belepmrpaca i 3apa3 € 0CHOBOIO IiFOYOTO
JCTY, Ta Ha Ounbiin cydacHuii anroputm EdDSA, 110 6a3yeThcst Ha eTINTHIHUX
kpuBux ExBapnca. Kpusi EnBapica MatroTh 0coOnuBy CTpyKTypy, sika poOUTh X
0TI e(heKTUBHUMU Ta O3MEUHUMU B peaiizaitii [2].

Cepe HAUONIMPEHINIUX BUJIIB aTaK MOYKHA BUJIUIUTH:

1. Ataku Ha OCHOBI TUCKpETHOTO Jorapudma. B Tomy uncii Shanks' baby-step
giant-step a6o Pollard's rho.

2. Araku Ha caiia-kananu (Side-channel attacks).

v/ aTaky Ha OCHOBI Yacy BUKOHAHHS;

v/ aTakl Ha OCHOBI CIIO)KMBaHHS eHeprii, B Tomy uucii meronm DPA
(Differentia power anaysis) [3];

v/ eJIeKTPOMArHITUYHA aTaKa;

v/ KpHIITOAHAJi3 aKyCTHKH;

v/ aHaJli3 Ha MOMIJIKY TudepeHiriana;

v/ OIITUYHA aTaKa.

3. ®anscudikanis nudposoro miamucy (Forgery Attack).

Janst aHani3y cnabKux Miclib aJIrOPUTMIB OYJIO peai3oBaHO KijbKa aTak:

e Araka 3a YacOM BUKOHaHHS.

e Araka 3a HaBaHTaXCHHSIM Ha IPOLIECOP.

¢ Performance Counter (BUMipIOBaHHSI HABaHTA)KEHHS Ha IIPOLIECOP).

o danpcudikaris nuppoBoro miamMUCy.

Cnucok Jitepatypu

1. Josefsson S, Liusvaaral. Edwards-Curve digital signature algorithm (eddsa). RFC
Editor, 2017. URL: https://doi.org/10.17487/rfc8032 (date of access. 14.06.2023).

2. bBecanoB A.B. Enintuuni kpusi B ¢popmi ExBapzca i kpunrorpadis: moHorpadist.
Kuis: IB1I «Bugasauirso «Ilomitexnika»y», 2017. 272c.

3. Mangard S, Oswald E., Popp T. Power Analysis Attacks. Revealing the Secrets of
Smart Cards, ISBN 978-0-387-38162-6, 2007, Editon 1, XXIV, 338 p.
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MPOTIO3UIII MO0 PO3POBKH CIIEIIAJTBHOT' O TIPOTPAMHOT'O
3ABE3IIEYEHHSI ABTOMATHU30BAHOI'O POBOYO0I'O MICIA
¥V CKJIAJII ABTOMATH30BAHOI CACTEMH NIATPUMKHA
MPUMHATTS PILIEHHSA 1JI51 3AXUCTY KPUTUYHOT
IHOPACTPYKTYPH

banabyxa O.C.
XapkiBchbKUi HanlioHansHUH yHiBepcuteT IloBiTpsianx Cui
imeHi IBana Koxxeny0a, XapkiB, Ykpaina

B po0OTI NpONMOHYETHCS  CTBOPEHHS  CIELIaIbHOTO  MPOTrPaMHOTO
3abesneuenHs (CII3) mis yHiIKOBAaHOTO aBTOMAaTH30BAHOTO POOOYOTO MicCIlst
(APM) y ckmami aBTOMAaTH30BAHO! CHCTEMH IiITPUMKH TPUHHATTS pPIlICHHS
(ACIIIIP) komanaupa 6oitoBoi Mammuu (BM) MOGIIBHOTO KOMILIEKCY 030pO€EHHS
(MKO) poniB Bificbk CyXOmyTHHX BIHCBK, SK OCHOBHOTO EIEMEHTY
MEPCIEKTHBHOTO IMyHKTY yrpasiiaas (ITY) Ta 6oitoBux 3aco6iB MKO mis 3axucty
KPUTHYIHOI iHPpaCTPYKTypH.

VuidikoBane APM 3abe3neunTh ynpaBiiHHSI OOHOBUMH IisSIMH 32 PaxyHOK
ABTOMATH30BAaHOTO BUPIIICHHS HACTYNHHMX 3aBIaHb. IPHUBEACHHS ITiJUICTIIHX
Mipo3AiIiB Y pi3Hi cTyneHi 60i0BOi rOTOBHOCTI; 30ip, 00poOKa Ta BinoOpaXKeHHs
iHpopmariii mpo OOCTaHOBKY, sIKa HAIXOMUTh BiJ| MPUIAHUX 3aCO0IB PO3BIIKH,
Mepexi OIOBILIEHHs Ta OOHOBMX 3ac00iB MMiANETNIMX MiAPO3IUIIB; MPHIHOM Ta
BiOOpakeHHS TaHUX MPO MiCIE3HAXOKCHHS Ta CTaH OOHOBHX 3aCO0IB ITiIETITNX
miApo3aiiiB; iHpopMaIliifHa MMiIroTOBKa Ta BUPOOJICHHS ONTHMAJIbHOTO BapiaHTy
PO3B'sI3aHHSA 3a7adi IIEPO3MOILUTy; BHIaYa IIIEBKA3IBKH ITiJUIETITUM MiAPO3AijIaM
Ta KOHTPOJIb 32 BUKOHAHHSAM IIOCTAaBJICHHUX 3aBJaHb; TOMOI€OIE3MYHA ITirOTOBKA;
KepyBaHHS BorHeM BM (mimposmimy); TpoBeleHHS TaKTUYHUX (OMEpaTUBHO-
TaKTUYHUX) PO3paxyHKIB, JOKYMEHTYBaHHS Ipolecy OOWOBOi poOOTH; iMiTarlis
60110BOT 0OCTAaHOBKH JJIs1 TPEHYBaHb PO3paxyHKy nepcrekTuBHOro [1Y ta 6oiioBux
3ac06iB8 MKO Toro.

MeTow nomoBigi € po3pobka mpomnosuilid moxo creopenus CII3 mus
yHidikoBanoro APM y cknazmi ACIIIIP ajis 3aXucTy KpUTHYHOI iHppacTpyKTypH Ta
ABTOMATH30BAaHOTO BHPILICHHS IIUPOKOTO TMEPEeNiKy 3aBJaHb MiJATOTOBKH,
opraizaiii, 3a0e3nedeHHs Ta BeieHHs 0oioBux Aiii BM MKO Tomo.

Cnucoxk Jirepatypu

1.TepacumoB C. B. [eprayo K. 0., Bamadyxa O. C. JlorictuuHa Mopens
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"MopenroBaHHs B BiliCBKOBO-HayKOBHX JocuimkeHHsX”. 2006. Bum. 3 (4). C. 10-13.

2. bamabyxa O.C. YactkoBa Momens 00#0BOro (yHKIIOHYBaHHS PpO3BiTyBaJIbHO-
yIApHOTO KOMIUIEKCY NMPOTHBHHMKA B XOJIi NMPOTH[Iii CAMOXiJHMM ITyCKOBUM YyCTaHOBKaM
nepcrekTuBHoro pakernoro komiiekcy / O. C. bamabyxa / XXVIII ([IBagusts BockMma)
MiKHapoJIHa HayKoBO-mpakTH4Ha KoHpepenuiss MicroCAD-2020. 21-23 sxostas 2020
p. - Xapkis: HTY “XIII”. - 2020. - C. 39.
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HOXKEKHA BE3IIEKA KABEJIbHUX BUPOBIB
I3 PI3BHUMU MATEPIAJTAMM 130JIS1111

Karynin A.M.

XapkiBchKuil HarlioHanbHUH yHiBepcuTeT [loBiTpsaux Crt
imeHi IBana Koxeny0a, XapkiB, Ykpaina
Komnowmiitues O.B.

HanioHansHu TEXHIYHUH YHIBEpCUTET
«XapKiBCHKHI MONITEXHIYHUN YHIBEpCUTET», XapKiB, YKpaiHa
Yepenusos L. A.

Jlep>xaBHuit 610TEeXHONOTTYHUN yHIBepcuTeT, XapKiB, YKpaina

IToxexxna Oesrmeka, JOBIOBIYHICTH Ta Tpare3laTHICTh KaOeIbHHX BHPOOIB
BHU3HAYAETHCS 3JATHICTIO MaTepialiB Ta KOHCTPYKIIi JaHUX BUPOOIB MPOTHCTOATH
30BHIMIHIM BIDIMBaM Ta MpoIlecaM CTapiHHA y TMpoIleci ekciuryaTamii. TumoBa
KOHCTPYKIisl OimpIIOCTI KaOenbHMX BHPOOIB CKIIAHAETHCS 13  METaleBoOl
CTPYMOBITHOT KIUTH, OCHOBHAMH MeTaJlaMH JJIS K01 € Minb a0 amoMiHil, ska
MOKPUTA JICJICKTPUUHUM IIAPOM 130JISIMIii Ta 3aXHUCHOK 000JIOHKO. ['0J0BHUMHU
BUMOTaMH JI0 MaTepiajy 130Jsil € BHCOKI IieJeKTpUYHI BJIACTUBOCTI, a [0
30BHINIHBOI 3aXMCHOI OOOJOHKM — CTIHKICTh JI0 BIUITMBIB arpeCHBHHX YHHHHUKIB
noBkims [1, 2].

Merto10 10n0Bili € BU3HAYEHHS 3aJICKHOCTI MOXKEXKHOI Oe3MeKu KaOelnbHUX
BUpOOIB Big MaTepiady Ta TOBIIMHHU i30JAIMiifHOTO mrapy BupoOiB. [loxexHa
Oesrmexka  KkabOenbHMX ~ BUPOOIB  BHM3HAYAETHCS  TEMIIEPATypHO-4aCOBHUMH
XapaKTePUCTHKAMH EKCILTyaTalil BUPOOIB.

B nmomoBini mpexncTaBieHO pe3ydbTaTH PO3paxyHKIB TeMIlepaTypd HarpiBy
MIPOBO/IIB 13 PI3HUMH MaTepiallaMu 1301411 (eMaib, GTOPOILIACT, TyMa, TOTieTHICH
Ta MOJIBIHUIXIIOPU/) y TIpoIieci eKcInTyaTaiii. 3po0IeHo BUCHOBOK MO0 CYTTEBOTO
BIUIMBY MaTepiajy i30Jisilii Ha TeMIeparypy HarpiBy HpOBOJY, BiJIOBIIHO, i Ha
Horo moxexHy Oesneky. Ilpu 1poMy, OTpHMaHi TeMIEpaTypHO-4acOBi
XapaKTEePUCTUKHU EKCILTyaTalil MPOBOAIB i3 pI3HUMHU MaTepiajiaMu 130Js1il MatoTh
NpUOJM3HO OJHAKOBUIA HENMIHIMNHUE xapakTep. 3a3HAYCHO, M0 3 TOYKH 30DPY
MOXKEKHOT OE3MeKH BaXIIMBOIO XapaKTEPUCTUKOIO YCiX 130JIIHHUX MaTepiaiiB €
JIOIYCTHMa TeMIlepaTypa HarpiBaHHsL.

TakuM 4YMHOM, 3pOCTaHHS 3HAYEHHs JIOMYCTHMOI TeMIepaTypd HarpiBaHHS
JI03BOJISIE Ti/IBUILYBaTH TPUBAJIE CTPYMOBE HaBaHTA)XEHHS Ha KaOenbHUI BUPIO.
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DEVELOPMENT OF AN UNMANNED RADON EMISSION
CONTROL STATION

Abdullayev F.N., Bayramov A.A. Suleymanov S.S.
Republican Seismic Survey Center, Baku, Azerbaijan

It is known that during volcanic eruptions, including mud volcanoes, the
seismicity of the region increases and the emission of radioactive radon and other
dangerous gases occurs [1-3]. Therefore, it is relevant to study the tempora and
climatic dynamics of the emission of hazardous gases, which will allow usto assess
the risks of seismicity in the selected region. For this, the optimal solution seems to
be constant monitoring of the emission of hazardous gases and the transmission of
data on the concentration of hazardous gases, environmental climatic conditions (air
temperature, humidity, wind force, etc.) on-line to the central post [5]. Monitoring
isexpected to be carried out using devel oped and created maobile monitoring stations.

The purpose of the report is to develop and create a network of mobile
monitoring stations for the emission of radon and other dangerous gasesin order to
assess therisk of seismicity in the region, develop and create software and hardware
for transmitting measured data on-line to a central post using GSM communication.
As aresult of the pilot studies, mobile stations for measuring the concentration of
the radon and dangerous gases will be devel oped and manufactured. A hardware and
software complex for carrying out analysis at the central post will be developed and
created. A database and map of hazardous gas emissions in selected areas will be
created, and arisk assessment will be performed seismicity of these territories.
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MAIN PROBLEMS OF QUALITY MANAGEMENT
IN MODERN HONING PROCESSES

Aziz S.Sh.
Azerbaijan Technical University, Baku, Azerbaijan

Numerous studies show that machines with exactly the same design often have
varying reliability. This arises from the differences in their manufacturing
technological processes. This reason necessitates the management of operational
parameters through technological methods. This necessity is more pronounced in
the processing of high-precision machine components.

The challenge of removing a thin material layer from the surface lies in
performing the processing with free abrasives, as well asin executing it under the
influence of numerous functional and random factors[2]. One of these factorsisthe
diversity of the geometric shapes of cutting particles-abrasive grains and the
possibility of their free movement.

During processing, the interaction of abrasive grainsthat changetheir positions
freely with the surface becomes complex, and studying the influence of various
technological parameters of friction on the quality and accuracy of the processed
surface poses challenges [4].

There are strong interconnections among the numerous factorsinvolved in the
technological processes that ensure the functional purpose of machine components
and their formation. Most of these interconnections are reflected in the theoretical
and experimental results of several mechanical processing methods that form the
foundations of machine manufacturing technology and actively participate in the
formation of geometric parameters of component surfaces and the physical-
mechanical properties of the surface layer [3]. Despite al this, the application of al
mechanical processing methods, including abrasive processing methods, does not
sufficiently meet the functional quality indicators expected for the quality assurance
of machine components.

The provision of the geometric parameters of high-quality machine component
surfaces and the physical-mechanical properties of the surface layer is directly
related to the selection of final processing methods and execution technologies. In
choosing final processing methods, productivity issues are also of high importance
aongside quality. Thisraises the relevance of using economically viable processing
methods and technologies to ensure the quality indicators of machine components.
In modern technological support systems, this necessitates that quality indicators be
based on the application of economically efficient technologies.

The study of the formation regularities of the precision indicators of the
internal cylindrical surfaces of parts processed by honing, as well as the
determination of optimal values of cutting regime elements that ensure minimal
surface roughness, is achieved through both theoretical and experimental research.
Theintensity of the influence of the aforementioned factorsis directly dependent on
the movement scheme of the honing tool and the workpiece, the distribution
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characteristics of abrasive grains and specific pressure in the contact zone, cutting
force effects, and other factors. In thisregard, it is essential to investigate how the
main parameters of the honing process affect the generation of cutting forces, as
well as to explore the technological capabilities of the processing to achieve
precision on the internal surfaces of the components during the processing [5, 6].

The results of experimental research indicate that the variation of cutting force
generators in lapping and honing processes is non-linear, depending on the values
of speed and pressure. One of the main reasonsfor thisisthe acceleration of abrasive
grains as they move across the surface being processed. Due to the complex
movement patterns of the lapping tool's surface and the microrelief of the part's
surface, the working conditions of the abrasive grains during the lapping process are
subject to constantly changing cutting and deformation conditions[1, 7].

However, despite the complex nature of the lapping process, the effect of the
particle size of the lapping pastes on the cutting force generators follows certain
regularities. It has been established that with the increase in graind size in lapping
pastes, the values of cutting force generators monotonically decrease. It is known
that during the lapping process, an increase in the gap between the part and the
lapping tool leads to areduction in the inequality of material removal aong the axis
of the part. The disruption of contact between the lapping elements, the decrease in
specific pressure, and the naturally reduced intensity of the restoration of form errors
are related to the wear of the lapping tools.
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ABOUT DETECTING MOVING OBJECTS

Hasanov A.H.2, Jahangirov V.A.3, Hashimov E.G.*3
1A zerbaijan Technical University, Baku, Azerbaijan
2Military Scientific Research Institute, Baku, Azerbaijan
3Military Institute named after H.Aliev, Baku, Azerbaijan

When land forces carry out operations in mountainous or forested regions, they
have difficulties detecting unobserved, moving, heavy machineries (tanks or other
armored trucks) [1-4]. As aresult, the probability of unexpected attacks increases.
Therefore, under conditions of mountainous terrain, it is very important to reveal
distant, moving, heavy trucks. Seismic systems can be used to detect the seismic
vibration from light and heavy vehicles, trains, and tanks [6-10]. Moreover, such
seismic systems can be used to detect the acoustic-seismic and hydro acoustic-
seismic vibrations from targets such as helicopters, aircrafts, and ships.

Seismic systems have the best ability to detect terrestrial objects among all
passive detection systems. They have not practically any limitation to detect type of
object besides somekind of soil (marshland, drift sand). The high information capacity
of seismic signals allows to recognize objects over a vast space [4-6]. Many scientific
articlesare devoted to the detection problem of moving objectsby seismic and acoustic
methods [1, 5-8]. We know the general physical idea of moving target detection and
propagation acoustic waves. Moving targets exert atime changing force at the earth’s
surface. The soil starts vibrating and then the seismic sensor converts such vibrations
into electrical signals. For moving targets in the air or in the water (helicopters and
arcraft, ships, or submarines), there are more complicated physical processes. Moving
targets produce acoustic waves in their corresponding medium. After propagation,
these waves exert a force on the earth’s surface. Then, the soil vibrates and the seismic
sensor converts such vibrationsinto an electrical signa.

This paper is devoted to the development of a seismic location station that can
detect unobserved, moving military objects. The seismic location station isapassive
set and radio electronic equipment cannot detect it. Using software in real time, the
receiving signals from the seismic detectors were processed, and the following tasks
were solved. The disturbance of aircraft or helicopters by rain or wind can be seismic
noise. Seismic wave detection becomes worse in friable soil and for deep snow
cover. However, for mountainous regions like Azerbaijan, these factors are not
considerable. Thispaper presentsthe results of the development of aseismiclocation
station with special geometry. The development of seismic wave cells based on the
3D seismic detectors is presented. A solution plan to detect unobserved, moving
military trucks is offered. It can detect coordinates, speed, trajectory, and type of
unobserved, moving, heavy military trucks at a distance of 1-2 kilometers from the
station. The seismic station has been developed based on 3D seismic detectors.
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CREATION OF "SCORPIiO" TYPE UNMANNED AERIAL VEHICLE

Bayramov A.A.%, Hashimov E.G.23, Talibov A.M.2
'Republican Seismic Survey Center, Baku, Azerbaijan
2Azerbaijan Technical University, Baku, Azerbaijan
3Institute of Control Systems, Baku, Azerbaijan

The report presents the creation of the " Scorpio" type unmanned aeria vehicle
and the obtained preliminary results. In the last ten years, due to the rapid
development of nanotechnologies, microelectromechanical systems, lithium-ion
batteries based on new electret composite materials, amazing achievements have
been made in the development of new aircraft, helicopter-type and multi-rotor
unmanned aerial vehicles (UAVS). Such qualities as simplicity of management, high
mobility, the ability to hang in the sky practically anywhere and land anywhere, the
ability to perform stereophoto and video captures and transmit them to the central
dispatch center in real time make UAVs suitable for military use, including stereo
captures for military GIS [1-5]. The purpose of the present study is to model a
special-purpose multi-purpose UAV, systematize indicators, and develop the
scientific basis for creating a prototype. It consists of the preparation of that
prototype, the optimization of the set of indicators characterizing the prototype in
accordance with the i ssues ahead, the implementation of tests and the application of
the obtained scientific and technical results to various fields. As a result of the
studies, the dynamics of the UAV was modeled, its parameters were studied, and the
working principle and management were given.
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POLYMORPH TRANSFORMATIONS
IN Cul.75-XZnXTe (x=0.00, 0.10) CRYSTALS

Nasirov E.V., Cahangirov V.A.
Heydar Aliyev Military Institute, Baku, Azerbaijan
Nasirov V1.
Azerbaijan State Pedagogical University, Baku, Azerbaijan

Cui.7sxZnyTe crystals (x = 0.00, 0.10) are complex semiconductor crystals that
can be used in various fields, including the military industry [1-2]. These crystals
have a number of unique parameters, such as thermoelectric and optical properties,
which make them potentially useful for creating special purpose equipment.
Cui.7s~ZnsTe crystals are used in the military industry, as the main element of
thermoel ectric devices that convert thermal energy into electrical energy, important
for the creation of autonomous energy sources, in infrared (IR) detectors and
optoelectronic devices, as well as parameters of military equipment such as
temperature, pressure or mechanical loads can be used as a base material for various
types of sensors that monitor [3-5].

In the presented work, structural aspects of polymorphic transformations in
Cul.75-xZnxTe (x=0.00, 0.10) crystals were studied by high-temperature X-ray
diffractometric method and it was determined that Cul.65Zn0 obtained as a result
of partia replacement of Cu atomswith Zn atomsin Cul.75Te crystal. In the 10Te
crystal, in addition to the hexagonal phase, a rhombic phase, which is its extreme
structure, is formed, and the transition temperature to the cubic phase increases.
Experimentally, the temperature dependence of the crystal lattice parameters of
different phases was measured, and the coefficients of thermal expansion in different
crystall ographic directions were calcul ated.

It has been determined experimentally that the crystallographic direction
relationships between the mutually transformed modifications during structural
transformations in the Cul.652n0.10Te crystal are preserved.
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ABOUT ONE ELECTRICAL COMPOUND AS A SOURCE OF ENERGY

Garayev M.F., Hashimov E.G.
Azerbaijan Technical University, Baku, Azerbaijan

Using tactical terrain features increases the efficiency of using equipment,
including military equipment, improves maneuverability and stealth, and reduces
vulnerability in combat conditions. Tactical terrain features are determined by the
relief and other geographic features. Prompt receipt of coordinates of ground objects
and targetsis extremely important for solving various tactical problems[1-5]. This
information can be used in high-precison combat correlation and extreme
navigation systems [6]. Information about topographic elements of the terrain is
obtained in various ways, including remotely using mini aerial vehicles (MAV) [7].
The efficiency of using MAV depends largely on the duration of autonomous flight,
which isdirectly related to the capacity and stability of the MAV power supply. This
article presents the results of a study of an electret composite polymer-
ferropiezoceramic with high dielectric constant in order to manufacture a high-
capacity and stable power source for amini aerial vehicle on its basis.

Thus, the conducted studies show that preliminary crystallization of the el ectret
element based on fluorine-containing polymer matrices and the piezoelectric phase
of the lead zirconate titanate family increases the value of the electret potential
difference and its stability. This allows it to be considered a promising material for
use asahighly efficient and high-capacity energy source, including for mini aircraft.

References

1. Piriyev G. K. et a. Modelling of the battle operations //Monografiya, Herbi
Nashriat”, Baku. — 2017.

2. Hashimov, E.G. et al. Application of relief digital model for combat operation
planning // — Baku: Military Knowledge, — 2015. Ne 4, — p. 63-69.

3. Nasibov, Y.A. et d. Modelling of the rationally deployment of observing systems
/I -Kharkov: Advanced Information Sistems. Volume 3, Ne2, 2019, p.10-13 . doi:
https://doi.org/10.20998/2522-9052.2019.2.02

4. Bayramov A. A. et a. The detection of invisible objects on the terrain on the basis
of GIS technology //Geography and nature sources. — 2016. — C. 124-126

5. Hashimov E.G. et a. "Determination of the bearing angle of unobserved ground
targets by use of seismic location cells” 2017 International Conference on Military
Technologies (ICMT), Brno, Czech Republic, 2017, pp. 185-188.

6. Hashimov E. G. About one method of navigation task solution //AHMC after H.
Aliyev. Scientific Review. — 2013. — T. 1. — Ne. 20. — C. 45-49.

7. Hashimov E. G., Bayramov A. A., Khdlilov B. M. Terrain orthophotomap making
and combat control //Proceeding of Internatonal Conf.“Modern Call of Security and Defence”.
I-st. — 2016. — T. 19. — p. 68-71.

117


https://doi.org/10.20998/2522-9052.2019.2.02

Problems of Informatization: the twelfth international scientific and technical conference

THE ROLE OF AUTONOMOUS WEAPONSAND TECHNOLOGY
IN MODERN SOCIETY

Guliyev U.A., Khalilov Y.M.
Military Institute named after Heydar Aliyev, Baku, Azerbaijan

Autonomous weapons, also known as autonomous weapon systems or killer
robots, are weapon systems that can identify, target, and engage a target without
human intervention. These systems can range from armed drones to fully
autonomous robotic platforms equipped with lethal weapons. The presented article
describes the analysis of the types of autonomous weapons that cause discussions
today, and the problems of their technical and tactical applications. Proponents of
autonomous weapons argue that they can reduce casualties by removing personnel
from dangerous situations and increase the speed and accuracy of military
operations. They aso clam that these systems can operate in hazardous
environments, such as chemical spills or nuclear accidents, where human presence
may be impractical or risky. However, there are significant ethical, legal, and
strategic concerns surrounding the development and deployment of autonomous
weapons. The potential for these systems to make life-or-death decisions without
human oversight raises questions about accountability, responsibility, and the laws
of war. There are fears that autonomous weapons could cause unintended harm,
including civilian casualties, and lower the threshold for the use of military force.
Thearticle also analyzed the problems caused by autonomousweapons and proposed
ways to solve them.

Autonomous weapons systems emerge as the third revolution in warfare after
the discovery of gunpowder and nuclear weapons. Autonomous weapons are
weapons that have the ability to make decisions and act without direct human
intervention. It is a highly automated system powered by artificial intelligence. One
of their main advantages is their high efficiency and accuracy. Such systems have
the ability to analyze large volumes of data, make quick decisions and operate with
minimal errors. Autonomous weapons can be equipped with various sensors and
long-range systems that allow them to operate in different environments and at
different distances.

Thismakesit versatile and multi-functional. There are also some disadvantages
and risks associated with autonomous weapons, one of which is the potential 10ss of
control over the system.
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EVALUATION OF THE EFFECTIVENESS OF AUTOTECHNICAL
SUPPORT PLANNING AND MANAGEMENT

Hazarkhanov U.A., Hashimov E.G.
Azerbaijan Technical University, Baku, Azerbaijan
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In modern times, the importance of developing the logistics system in order to
increase the combat readiness of the troops is noted [1-8]. The article substantiates
the model of annual planning and management of auto technical support. In the
proposed method, attention is paid to the reliability of the interaction between the
main elements of the system, including the compliance of the criteriareflected in the
planning with the norms and the effectiveness of their actual implementation. The
purpose of the evaluation of the planning of activitiesin the field of auto-technical
provision isto check the compliance of the planned measures with the requirements
of the adopted normative and guiding documents, the compliance of the
implemented measures with the plan, as well as the legdity of the interaction
between the elements of the system. For this, the planning of the annual mileage of
cars and the number of maintenance and repairs corresponding to this mileage,
including the required spare parts, should be justified by the functiona approach. On
the other hand, theimplementation of plansdirectly depends on the accurate, smooth
and uninterrupted management of the system. Thus, a model was developed and
presented in order to evaluate the effectiveness of the planning of auto technical
support. This model mainly uses 8 coefficients Yj (i=(1,8)"). These coefficients are
an indicator of the effectiveness of the planning of the following criteria:

Y1 - funds spent on total mileage (A);

Y 2 - funds spent on technical service No. 1 (B);

Y 3 - funds spent on technical service No. 2 (C);

Y 4 - funds spent on average maintenance (D);

Y5 - funds spent on major repairs (E);

Y 6 - funds spent on the purchase of car property (F);

Y 7 - funds spent on transportation for services (G);

Y 8 - funds spent on maintenance of repair workshops (H).

Coefficients Y1 - Y8 form a block of indicators that determine the level of
accuracy and reliability of planning. The fractional-constant function was used in
the formulas for cal culating these coefficients to take into account the effective and
accurate implementation of the regulations [2].

—sgn|Ar/A,—1
vy =[a,/4,] " Uit
Here, Af is the amount allocated to the motor reserve actually used in the
reporting period (manat), Ap is the amount intended for the planned motor reserve
(manat). Indicatorsfor these criteriamay vary. In the proposed model, it is envisaged
to determine the coefficient of variation of the average indicators of planning by
criteria.
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If the average value of efficiency indicatorsis Y = % .Y, g, thedispersion of

indicatorsis Sy = \/Z?:l(yi — Y)? /nformulas, then the coefficient of variation can
be calculated using the formula V, = (1 — S, /Y) - 100%. For the accuracy and
reliability of theplan,Y; ~ 1, Y =1, Sy ~ 0, V, ~ 85+ 100% Y, ~ 1, ¥ ~ 1,
Sy = 0, Vy = 85+ 100% should be. Thus, the proposed model allows to evaluate
the annual planning and management of auto-technical support in military units.
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APPROACHESTO ASSESSING THE EFFECTIVENESS OF RADIATION
RECONNAISSANCE AND DOSIMETRIC CONTROL

Akhundov R.G.
Military Research Institute of the National Defense University, Baku, Azerbaijan

One of the quegtions, which very often in their practical activities have to deal with
specialigsin various fields of science and technology, is the question of choosing among
anumber of objects of the same purpose, the one that would best provide the solution to a
particular problem. In most cases, thisquestion issolved by meansof comparativeandysis
of the set of properties possessed by the objects under consideration, i.e. their objective
features, manifested in the creation, operation or consumption of these objectsin relation
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to others [1-5]. Justification of the prospects for the development of military ionising
radiation measurement devices (MRMD) should be based on an assessment of the
effectiveness of their use in the interests of information consumers. Judtification of the
requirements to the MRMD, as well as to the algorithms of functioning and structure is
provided by the methodology for assessing the effectiveness of the conducted measures.
Asaresult of theimprovement of the MRMD, therange of tasksto be solved isexpanding.
This raises the question of the need to improve the methodology for assessng the
effectiveness of radiation safety measures. If earlier the effectiveness of radiation
reconnaissance and dosimetric control measures could be assessed by the rdigbility of
establishing the fact of radioactive contamination and by the correspondence of the
measured dose rate (dose) to the true value, at present the effectiveness of measures is
characterised by a set of anumber of private indicators. As private indicators of radiation
reconnaissance and dosimetric control efficiency, it isreasonableto identify thefollowing:

- accuracy, as an element that ensures the necessary reliability of information;

- prompt processing of the received information and its transmission to
consumers in automatic mode;

- theability to store the required amount of information in its own non-volatile
memory device;

- reliability and simplicity in operation;

- maintainability of technical means;

- safety of performance.

Thus, the aim of the methodology for assessing the effectiveness of radiation
reconnaissance and dosimetric control measures should be to determine a generalised
parameter that takesinto account the above and to determineitsoptimal vaue. The concept
of creating a unified system that ensures the solution of multifaceted tasksin the interests
of radiation protection and ensuring radiation safety of personnel of the Armed Forcesand
the public and takes into account modern views on the effectiveness of measuresto detect
the radiation situation should form the basis for the further development of MRMD.
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ABOUT ARTILLERY FIRE TARGETING

Muftiyev Z.B., Huseynov B.S., Dashpoladov E.Z.
National Defense University, Baku, Azerbaijan

The article analyzes the wars of recent years and the new technologies used in
thesewars. It has been shown that modern wars, including the Second Karabakh war
and the ongoing Ukraine-Russia war, are the product of three different changes -
administrative, technological and ideological changes.

The widespread use of UAV complexes in modern wars has increased the
interest in these weapons [1-3]. Analysis of combat operations using UAV's shows
that they are used not only for reconnaissance and strike purposes, but also for
directing high-precision weapons and artillery fire.

In this case, the detection of the coordinates of the detected targets by means
of UAV's, and thedirecting of missileand artillery complexesto that target are urgent
issues[4-7].

The article provides a mathematical solution to the issue of aiming an artillery
unit at a stationary target whose geographical coordinates have been calculated in
order to hit atarget detected during the reconnaissance of the territory by means of
amilitary unmanned aeria vehicle.

The purpose of the article is to formulate a mathematical solution to the issue
of directing a rocket (artillery) device to an immovable target whose geographical
coordinates have been calculated for hitting a target detected during the
reconnaissance of the territory by means of amilitary UAV.

Using the obtained mathematical expressions, it is possible to effectively solve
the problem of directing rocket and artillery fire to the detected target.
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ANALYZING AIR DEFENSE SYSTEM EFFECTIVENESS
THROUGH THREAT NEUTRALIZATION

Khudeynatov E.K.%, Hashimov E.G.%3
National Defense University, Baku, Azerbaijan
2Azerbaijan Technical University, Baku, Azerbaijan
SMilitary Institute named after H.Aliev,

Air defense (AD) means safeguarding the country’s territorial boundaries and air
space against the enemy’s threats mostly through the use of fighter aircraft and ground-
based AD systems [1-5]. In the context of modern air defense systems, accurately
assessing the system's ability to neutralize multiple varied threats is crucial for
optimizing national security. The Threat Neutralization (TN) score providesametric
for this evauation, encapsulating how well the system performs against specific types
of threats. The TN score is calculated using the following formula:

TN = Y21 (Te X Ty X Ty X E;)

where - misthetotal number of threats considered; T, isthe Enemy For ce Data, which
represents the size or strength of the enemy threat (e.g., the number of drones or aircraft
in the attack); T; isthe Enemy Tactics, accounting for the tactics used by the enemy,
which may affect how difficult the threat is to neutrdize (e.g., swarm tactics, evasive
maneuvers); T, isthe Target Objective, indicating the priority or potentia damage of
thethreat (e.g., targeting critical assets or high-value targets); E; isthe Effectiveness of
the air defense system againgt threst iii, representing a combined measure of detection,
interception, and neutralization capabilities for each specific threat.

This formulation alows for a quantitative analysis of how different variables
influence the air defense system's overall effectiveness. The effectiveness of each
system component and the characteristics of the threat are key determinants of the
total TN score. Below is an applied example where three different aerial threats are
assessed for a military base's air defense system. The resulting TN score indicates
that the air defense system was moderately effectivein countering the varied threats.
Some threats, such as cruise missiles, were neutralized more effectively than others,
like fighter jets, demonstrating the system's strengths and areas for improvement.

This methodical approach highlights the importance of optimizing air defense
systems for specific threats and operational environments, which is essential for
enhancing overall security. Further refinement of variables such as system response
time, sensor accuracy, and missile interception capability could lead to higher TN
scores, ensuring more robust defense against increasingly complex threats.
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PROSPECTSFOR THE CREATION OF AUTOMATIC CONTROL
SYSTEMSTO COUNTER UAVSIN AIR DEFENSE SYSTEMS

Maharramov R.R.
Military Scientific Research Institute, Baku, Azerbaijan
Hashimov E.G.
Azerbaijan Technical University, Baku, Azerbaijan

With the advent of medium and small unmanned aeria vehicles (UAVS), the
tasks of countering their use have become significantly more pressing. An analysis
of publicationsin this area shows that there are very few serious research works on
this topic. The overwhelming majority of works in this area are dominated by
conclusions regarding the effectiveness of defeating all types of UAV's by existing
air defense and electronic warfare systems. But the problem of countering UAVsis
extremely complex, multifaceted, and has not yet been effectively solved [1-4].

Therapid development of unmanned aerial vehiclesand their effective useisone
of the main challenges for air defense systems. Timely detection of small-sized,
relatively silent and low-altitude UAV's by air defense systems becomes difficult. In
the development of UAV s, special colors and protective layers are used, which makes
it difficult to detect them by visual observation posts or radiolocation stations [5, 6].
Currently, additional methods of countering UAV sare being widely studied, including
the use of electronic countermeasures (ECM) and directed energy emission devices —
laser weapons. The use of laser weaponsiis gill arelatively experimental technology.
Despite al the assurances of developers and customers, laser weapons, due to their
physical principles[7], remain short-range weapons (no more than 3-4 km). The high
dependence of laser weapons on weather conditions and the low probability of
destruction do not alow them to be considered as an effective means of combating
UAVs. Methods of countering UAV s based on the combined use of electronic warfare
and air defense missile systems are aready actively used in local combat operations,
as well as to form a perimeter for protecting strategic facilities (for example, during
the actions of the Azerbaijani Air Defense Forces during the Karabakh War).

Given the wide range of UAV's by flight speed and size by weight, it can be
argued that they are a fairly complex target for existing and future air defense
systems. Despite the fact that radar isafairly reliable means of monitoring airspace,
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the problem of detecting and identifying small UAV s remains unsolved for them to
date [8]. It should be noted that radars are active means of scanning airspace and
their radiation during operation is a strong unmasking factor. In this case, the
appearance of UAV's can serve as an initiating factor for revealing the structure,
combat formations of air defense facilities and subsequent strikes on air defense
facilities. Taking into account the above, the creation of air defense systems using
the principles of artificial intelligence in an automatic control system to counter
UAVsisan urgent task facing modern military science.
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ABOUT ONE COMBINED BOUNDARY VALUE PROBLEM
FOR THE BIANCHI EQUATION WITH NONSMOOTH COEFFICIENTS
AND ITSAPPLICATION IN MODERN ROCKET DEVICES

Ilgar Mamedov %2, Aynura Abdullayeva®
HIngtitute of Control Systems, Baku, Azerbaijan
2Sumgait State University, Sumgait, Azerbaijan

SMilitary-Scientific Research Ingtitute, Baku, Azerbaijan

In modern military technology, the rocket device plays an important role. It
should be especially noted that the rocket device is controlled by radio waves [1].
On radio waves, vibration processes play an important role. Since vibration
processes [1] are described with the Bianchi equations, that is why the considered
combined problem, a combined boundary value problem, has not only theoretical
but also great practical interest. Statement of the problem. In thiswork 3D Bianchi
three-dimensional integro-differential equation is considered:
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For equation (1), the stated conditions of the classical form in the middle of
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in addition to these conditions, it must also satisfy the agreement conditions as
follows:
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BASICSOF RADIATION AND CHEMICAL MONITORING
INMILITARY UNITS

Muftiyev Z.B., Dashpoladov E.Z., Akhundov R.G.
Military Scientific Research Institute, Baku, Azerbaijan

Effective radiation and chemical monitoringiscrucial for safeguarding military
personnel and maintaining operational readiness in environments where nuclear,
radiological, and chemical (CBRN) threats are present. These monitoring systems
alow military units to detect, evaluate, and respond to hazardous conditions
promptly, minimizing exposure risks and enabling safe operations in contaminated
areas. This thesis outlines the foundational principles and practices of radiation and
chemical monitoring in military units, emphasizing the importance of detection
technology, personnel training, and standard procedures.

The primary goals of radiation and chemical monitoring in military units are to
identify contamination sources, measure exposure levels, and implement timely
countermeasures to protect personnel and equipment. Monitoring is essentia for
operational planning, allowing units to adjust tactics based on contamination levels.
Additionally, monitoring helps prevent secondary contamination by guiding
decontamination procedures, ensuring that hazardous agents do not spread within
units or to surrounding civilian populations.

Environmental Monitoring Systems. Some advanced units deploy integrated
environmenta monitoring networks that continuously sample and analyze air, soil,
and water. These systems are networked into command centers, providing a
comprehensive, real-time map of contamination levels across operational areas.

Establishing standardized monitoring proceduresiscritical to ensuring reliable
detection and efficient responses to CBRN threats. Procedures are typically broken
into initial, periodic, and event-triggered monitoring.

Initial Monitoring: Upon entry into a potentially contaminated area, initial
monitoring establishes baseline data on radiation and chemical presence. Units
perform a sweep of the area using portable detectors, allowing commanders to make
informed decisions on protective measures.

Periodic Monitoring: Regular intervals of monitoring ensure ongoing safety,
particularly in sustained operations within contaminated zones. Periodic checks are
essential in areas where contamination could increase or spread, as well asin long-
duration missions where radiation exposure could accumulate.

Event-Triggered Monitoring: Monitoring intensifies in response to specific
incidents, such as suspected chemical weapon use or detection of radiation spikes.
During these events, personnel closely monitor for further contamination and follow
established protocols for shelter, evacuation, or decontamination as necessary.

Proper interpretation of monitoring datais essential for decision-making at both
tactical and strategic levels. In the field, operators relay information to command
centers, where data is analyzed and integrated with other intelligence to guide
operations. Commanders can then adjust mission parameters, assign protective
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equipment, or reroute units based on contamination levels, minimizing risks to
personnel and optimizing mission outcomes.

Once contamination is detected, the use of appropriate protective measures is
essential to minimize exposure. Personal protective equipment (PPE), including
respirators, protective suits, and gloves, shields personnel from harmful substances.
In cases of high contamination, personnel must follow rigorous decontamination
protocols to neutralize or remove hazardous substances from equipment and
individuals, preventing secondary contamination.

Challenges to effective radiation and chemical monitoring include the
complexity of maintaining detection devices in diverse environments and the need
for continuous training. Monitoring equipment must be durable, portable, and
capable of accurate readings in varied conditions, from arid landscapes to humid
jungles. Future advancements in nanotechnology and miniaturization may lead to
more sensitive, user-friendly detection devices that enhance situational awareness.
Additionaly, artificial intelligence and data analytics could improve response time
by automatically processing and interpreting data from multiple monitoring sources.

Radiation and chemica monitoring is a fundamental aspect of CBRN
protection in military units, enabling safe and effective operations in hazardous
environments.

Through a combination of advanced detection technology, standardized
procedures, and rigorous training, military units can identify and respond to threats
with agility and precision. As CBRN threats continue to evolve, so too must thetools
and practicesthat keep military personnel safe, making the advancement of radiation
and chemical monitoring an ongoing priority in modern defense strategy.
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THE ISSUE OF DETERMINING UAV LOCATION WITHOUT GPS

Muradov S.A.2, Sabziev E.N.2, Pashaev A.B.12, Hashimov E.G.?
Ynstitute of Control Systems, Baku, Azerbaijan
2Military Scientific Research Ingtitute, Baku, Azerbaijan

Navigation systems are the basis of UAVs management. Having precise
navigation systems alows the UAV to follow predetermined flight paths or ensure
that other important tasks are carried out in the right areas. Various artificial factors,
such as GPS signal jamming, spoofing, delay, and meaconing, can cause UAV
mismanagement and movement in the wrong direction [3].

Currently, research ingtitutes of many countries are conducting new research
to detect, identify and neutralize UAV s, devel oping anti-GPS jamming systems and
applying their false spatial deviation. The biggest research effort against UAVsisto
disable them by affecting their navigation systems and thereby preventing their
deployment. In modern military operations, there is a serious need to create new
stable navigation systems for UAV's to successfully perform reconnaissance tasks
without using satellite signals. The development of radiobeacon systems and their
integration into UAVswill greatly expand navigation capabilities.

The article provides a mathematical solution to the problem of determining
the location of the UAV by radio beacon signals based on the time method, in order
to ensure continuous flight regardless of satellite signalsin closed space and during
the application of radio electronic warfare (REM) systems. Using the obtained
results, it is possible to create a stable navigation system of the UAV using radio
beacons as an additional navigation tool in the absence of GPS.
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PROSPECTSFOR THE USE OF REMOTE RADIATION
RECONNAISSANCE EQUIPMENT

Akhundov R.G.
Military Research Institute of the National Defense University, Baku, Azerbaijan

High efficiency of radiation protection of troops can be achieved provided that
the military system of radiation, chemical and biological protection (RCBP) ensures
timely receipt of data allowing an adequate assessment of possible losses of
personnel conducting combat operationsin conditions of the use of nuclear weapons
or the destruction of nuclear power facilities.

In this regard, the fundamental requirements for this system are promptness
and reliability in detecting the radiation situation. The modern RCBP system is built
according to the linear hierarchical principle and consists of subsystems of the same
structure, each of which functions in the interests of the command of a certain troop
level, asarule, tactical or operational-tactical level.

A typica modern subsystem of the RCBP includes an information collection
and processing centre (ICPC) and a set of automated mobile radiation, chemical and
biological reconnaissance complexes (ARCBC), the number of which is determined
depending on the level of the respective military unit.

Despite its good efficiency, the modern RCBP system nevertheless does not
alow achieving a sufficiently high probability of obtaining complete and reliable
intelligence data with the required efficiency in highly manoeuvrable, dynamic
combat operations. Thisisdue, first of al, to the low adaptive capacity of the system
to the losses of the ARCBC.

Increasing the probability of situational awareness can be achieved by
increasing the full-time number of ARCBC in each of the RCBP subsystems.
Additional reconnaissance complexes may represent a reserve of the system to be
used in case of losses in order to maintain the effectiveness of situation detection at
the required level.

However, it is obvious that this direction of development requires significant
economic costs both during the modernisation of the system and at the stage of its
operation. Therefore, it is necessary to find internal reserves of the system in order
to ensure its high efficiency even in difficult operating conditions, and without
increasing the number of staff of the ARCBC and the resources required to identify
the situation.

The general algorithm of RCBP system functioning when remote
reconnaissance means are introduced into its composition implies the following
activities: tracking of radioactive clouds by remote reconnaissance complexes,
determination of the configuration of the area of radioactive contamination of the
terrain; calculation of coordinates of control points whereit is necessary to measure
the contamination parameters; determination of reconnai ssance routes; conducting
radiation reconnaissance by ARCBC.
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The control in RCBP should be aimed at dynamic refinement of the area of
radiation reconnaissance by remote reconnaissance complexes on the basis of data
received by local reconnaissance complexes. Interaction of loca and remote
reconnaissance complexes in the process of detecting the radiation situation will not
be carried out directly, but through the ICPC used as an intermediate link. When the
system is built according to this principle, it becomes possible to use separate
communication channels for the transmission of reconnaissance data and for the
transmission of cloud sensing results.

It should be noted, however, that the expediency of the described direction of
RCBP system development will be achieved only if the cost of introducing remote
reconnaissance complexes into its composition is compensated by reducing the
number of local reconnaissance complexes. If the entire strip controlled by the RCBP
subsystem is viewed by one remote reconnai ssance complex, its allowable cost has
amaximum value and is determined by the extent to which the required number of
ARCBC can be reduced.

The minimum required number of reconnaissance vehicles is in turn
determined on the basis of existing views on the use of tactical nuclear weaponsin
combat operations.

Thus, the analysis shows that the improvement of the modern military system
for detecting radiation, chemica and biological situation presupposes the
introduction of new reconnaissance complexes designed for remote determination
of a number of parameters of defeat factors. Undoubtedly, the creation of highly
effective remote CBR reconnaissance complexes requires solving a number of
complex scientific and technical problems, as a result of which they will be one of
the most high-tech samples of modern military equipment.
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MODERN DEVELOPMENTSIN THE FIELD OF WEAPONS
OF MASSDESTRUCTION AND DEFENCE AGAINST THEM

Akhundov R.G.
Military Research Institute of the National Defense University, Baku, Azerbaijan

The military doctrine of the Republic of Azerbaijan determinesthat one of the
main goals of our State's policy is to create favourable external and internal
conditions for the peaceful life and work of the population.

However, military danger may be generated by the desire of some states to
resolve contentious issues by military force. One of the striking examples is the
aggression of Armeniaagainst Azerbaijan, which lasted for more than 30 years.

Therefore, the Armed Forces of the Republic of Azerbaijan may be used in
accordance with international law to defend the sovereignty and territorial integrity
of our State.

Military actionsin local warswill be characterised by the application of various
forms and methods of combat operations of tactical and operational scale, with the
use of conventional weapons and military equipment, high-precision weapons
(HPW).

HPW isatype of guided weapon designed primarily for the defeat of economic
objects, infrastructure and control systems.

Massive HPW strikes on energy nodes, control systems, transport, machine-
building enterprises, etc. are capable of paralysing the vita activity of any state, and
in case of destruction of fire, explosion, chemical, radiation and other potentially
hazardous facilities - to cause major emergencies and environmental disasters.
Hence, thereisaneed to ensure reliable, maximally effective protection of economic
facilities and control systems from strikes by high-precision weapons.

An essential rolein theintegrated defence of economic facilities against HPW
is played by reducing the level of its own electromagnetic radiation in order to
exclude the detection of enterprises by the enemy's aerospace reconnai ssance means
and reduce the probability of targeting HPW munitions.

A sudden power failure is particularly dangerous, as a significant part of
military command, control, intelligence and warning equipment is powered from the
external network in peacetime in order to save the resource of regular autonomous
power supply sources.

The use of this weapon would trigger the automatic protection devices of the
electrical power systems, temporarily disabling up to 85 percent of the power supply
systems, including the power plants that supplied computers to the air defence, air
force and ground forces.

The combat "electricity switch" ensures the creation of an aerodisperse system
of electrically conductive carbon fibres in the area of high-voltage electrical
communications. Theresulting electrical breakdown between phases usually results
in a short circuit. As a result of the delayed time of switching off the short-circuit
section, dueto the formed electric arc, equipment melting, fire and other irreversible
damage may occur.

132



Mpo6nemu iHdbopmaTusauii: ABaHaguUsTa MiXkKHapoAHa HayKOBO-TEXHIYHA KOHbepeHLis

The issues of protection of electric power facilities from "graphite weapons'
and new means of defeat, organisation and implementation of emergency recovery
operations to eliminate the consequences of their use are worked out in the course
of operational training on civil defence and staff drills.

New methodological approaches to solving this problem should play an
important role in increasing the effectiveness of integrated defence of objects. They
are identified on the basis of a thorough analysis of models of modern combat
application by the potential enemy of air-missile attack means. Of great importance
is aso the development of amore rational complex of active-passive defence..

Why are we looking at the HPW and "graphite weapons' in context with
WMD? The point isthat if these weapons are used against enterprises and facilities
of the nuclear, oil and gas and chemical industries, the conseguences will be
comparableto the use of WMD. These are destructions, disruptions of technological
process, fires, emissions of radiation and chemically hazardous substances into the
atmosphere, ecological pollution of the surrounding areaand great human casualties.

Integrated protection of economic facilities, public administration systems,
urban infrastructure from the HPW, "graphite" and others weapons, should become
one of the most important elements of the system of ensuring national security of
the Republic of Azerbaijan in modern warfare.
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ANALYSISMETHODSFOR CALCULATING PROBABILISTIC-TIME
CHARACTERISTICS CONNECTION ESTABLISHMENT PROCESSES

Humbatov R.T.
Baku Engineering University, Baku, Azerbaijan
Ibrahimov R.F.
Ingtitute of Control Systems NASA, Baku, Azerbaijan

One of the main parameters quality of service in an intelligent communication
network (ICN) isthe end-to-end delay that occurs during the connection establi shment
process. It isknown that in the works of the authors[1, 2] amethod for calculating the
probabilistic-time characteristics (PTC) of the ICN was proposed. To estimate PTCin
the provision ICN services according to this methodology, it is necessary to be able to
preserve the processing time of signaling messagesin ICN nodes. In this paper, based
on the research, a new approach is proposed, with the help which a mathematical
model of the service control node (SCP - Signaling Control Point) is built, whichisa
software-controlled database, access to which is implemented using high-level
protocols such as TCAP (Transaction Capabilities Applications Part) and INAP
(Intelligent Network Application Part) application subsystem of theintelligent network
[1, 3]. One of the ICN services first stage implementation is the service Freephone,
FPH, 8-800 Number, 800 Service. These services are incoming calls to the 8-800
number, which are paid for by the receiving party, the company that uses this number,
and for the subscriber making the call, the call is aways free [2, 4]. The Smplest
version of the ICN service - Free Call consists of providing the customer with asingle
logical number using the access code to the 800 service for both his head office and
his branches, regardless of their number and geographical distance from each other. It
should be noted that in addition to the above-mentioned NGN network protocols, the
following protocol families are mainly used as protocols and signaling systems for
ICN when establishing connections and providing multimedia services [1]:

- CCS-7 (Common Channel Signaling System);

- SCCP (SCCP-Signalling Connection Control Part);

- Sigtran (Signaling Transport) and ISUP (ISDN  User Part);

- SIP (SIP- Session Initiation Protocol).

INICN, animportant functiond architectureisthe SCP node, which isdetermined by
how the MTP (Message Transfer Part), SCCP, TCAP and INAP subsystems of the
Common Channel Signaling System #7 (CCS #7) share the network resources of the SCP
node processors. The classes requests used in condructing the mathematicd model
connection establishment for the ICN service correspond to the messages the ISUP and
INAP subsystems that are exchanged between SCP and SSP (Service Switching Point)
nodes during the connection establishment process. In this case, the flow of service traffic
packets from an external source is a superposition n Poisson flows - by the number

peripheral modules, each of which hasanintensity /4; . Eachnode i isasingle-line QStype
M /G/N / Ngs . The proportion time during which the node's servicing termind i , busy
saving traffic [1, 4]:
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A =i NG = (-5 TN <1, i =1, (2)
where 4 — intensity of arrival at thenode i , i =1,n; q(k) — k-thinitial moment of the
distribution function of the random variable (k=1, 2) of servicetime B;(x) and equal:

b = (¢ L0y /vy (&), k=1,2, £=8bit, i=1n, )

where V,(4)— bit rate of data transfer - signal units; LK) —average length of
significant signal units corresponding to service traffic (byte).

In the report, based on the selected model, we will present other important
probabilistic-time characteristics of the connection establishment processes.
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APPLICATION OF DRONE FLOCK

' Sabziev E.N., Pashaev A.B., Talibov A.M.
Institute of Control Systems, Baku, Azerbaijan

Many military experts, based on the analysis of modern wars, especialy the
Second Karabakh War, consider the use of artificial intelligence technologies as a
genera trend in the technological development of weapons and equipment, the
miniaturization of weapons systems, including UAV systems, reducing energy
consumption, increasing their multifunctionality and autonomy, and facilitating their
energy supply [1-3].

In the research work, the use of UAVs in the form of a group (swarm) is
justified, not individually, to fight against human forces, the issues solved by the
application of a military UAV swarm are given, the tactics of the UAV swarm are
studied, and principles and approaches for solving each issue are presented. isbeing

The purpose of developing the report material isto analyze and group theissues
that will be encountered during the development of the UAV fleet for military
purposes in the future, to investigate the tactics of the deployment of the fleet and to
specify the technical problems that may arise at this time, to present general
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approaches to solving those issues. The analysis of combat operations using UAV's
shows that they are used for reconnai ssance and strike purposes, as well as directing
the fire of high-precision weapons, as well as for destroying manpower and enemy
equipment in groups of UAV's. From this point of view, the use of UAVsin theform
of a group (swarm) to fight against manpower is justified in the research work, the
issues solved by the application of amilitary UAV herd are given, and the principles
and approaches for solving each issue are presented.
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AUTOMATED UNMANNED SHOOTING EVALUATION
ROBOTIC COMPLEX

Suleymanov S.S., Bayramov A.A., Abdullayev F.N.
Republican Seismic Survey Center, Baku, Azerbaijan

In recent years, the development of automated robotic systems for effective
training in precision shooting from small arms has become increasingly important.
The presented complex is intended for training in the skillful and effective use of
small arms. The shooting evaluation system carries out shooting and automatic
evaluation according to the shooting task at various types of targets using automated
software, technical equipment and a PTZ camera.

The purpose of the report is to present an unmanned robotic complex
designed and manufactured to evaluate fire from small arms (machine gun, sniper
rifle, pistol). This complex can be controlled without an operator; the coordinates of
bullets hitting the target can be determined automatically, thanks to which the
accuracy of the shot can be assessed and the arrow’s score can be calculated. When
assessing shooting accuracy, the terrain features and seismic vibrations of the soil
are taken into account [1-4]. The software has been developed for unmanned control
of arobotic complex. The complex is designed for effective training of soldiers and
officersin shooting at short and long distances (20 + 1500 m). The target is made of
polymer carbon fiber and has a long service life. The proposed unmanned robotic
complex has significant advantages compared to foreign analogues [5-7].
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ARTILLERY FIRE CONTROL SYSTEM USING UAV

Suleymanov S.S., Bayramov A.A., Abdullayev F.N.
Republican Seismic Survey Center, Baku, Azerbaijan

In recent years, automated control systems based on artificia intelligence (Al)
have been increasingly used to improve the effectiveness of artillery fire[1-7]. Unlike
existing methods, the use of artificia intelligence in the automation of artillery fire
control systems alows for the rational use of artillery weapons of different calibers,
depending on the required specific firegpower per unit of front width and the changing
Situation at the tactical level of the front. Considering the changing situation, rational
control of artillery destruction power can be achieved using an unmanned aerial
vehicle (UAV) with an artificial intelligence-based PID controller.

Thepurpose of thereport isto present aremote control system for unmanned
artillery fire, developed using UAVs with artificial intelligence. The developed
unmanned robotic complex includes sensor modules for assessing the environment,
collecting and processing data, planning and decision-making, and training
commands for the commander of an artillery battery, battalion, division or brigade.
To solve the problem of optima synthesis of an automated workstation for the
commander of an artillery battery (brigade, division), it was proposed to use thetotal
firepower of its components as an objective function.
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ENVIRONMENTAL ASPECTS
OF INFORMATION TECHNOLOGY IMPLEMENTATION

Tahirov RK.%, Hashimov E.G.*?, Akhundov R.G.!
Military Scientific Research Ingtitute, Baku, Azerbaijan
2Military Institute named after H.Aliyev, Baku, Azerbaijan

The current stage of IT development, the spatial nature and multifactorial
nature of most environmental aspects have determined the need for their interaction
and mutual influence [1-4]. Ecology and technology have been constant "rivals' for
one and a half centuries. They not only opposed each other, but the existence of one
excluded the possibility of the existence of the other. But if the first stage of
development of both phenomena was a struggle of opposites, then after both
technology and ecology reached a qualitatively new level, these opposites were
united. The starting point for these opposites was the advent of the computer and
networking technologies - a kind of revolution, the approach of which was hardly
realised before the new phase of development began.

When technology became information (and telecommunications), it was able
to embrace the values and goal s of ecology. And ecology not only became apowerful
dly in the transformation of human society, but it also gained real, practica
application, ceased to be a mere theory, and became a more or less understandable
backdrop of everyday life for most people.

Information and telecommunication technologies, including ecology as a
humane basement of development, have turned into the idea of the so-caled
"Information Society" and have become away of life for mankind, a pillar of a new
cycle of civilisation development.

Information technology provides environmental ideas with "colour, sound and
flesh". Only the newest segment of technology - information and
telecommunications - can fulfil this role. It is under their influence that the most
fundamental changes in the way of life and thinking are taking place. Under their
influence, society is acquiring the characteristics of the "Information Society". The
digital revolution is transforming the foundations of human civilisation, creating a
global human community based on knowledge and intellectua creativity.

The way in which the Information Society interacts with ecology will
determine the future and the current state of civilisation and of man as a species -
this globality is determined by the power of the forces that mankind is manipulating
today with the help of information technologies. This meansthe need for a conscious
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correlation between the development of ecology and information technologies. In
fact, a viable "information society" is the coexistence of technology and ecology, a
paralld interconnected interactive process controlled by man, in which the main
imperatives areintelligence and spirituality. That is, the main problemstoday arethe
greenness of information and telecommunication technologies and the
technologisation of environmental needs. The use of IT technologies for monitoring
environmental systems and modeling their development has made it possible to
implement other seriousinternational projects.

Mankind needs a new concept for the development of information technology,
which will be based on eco-efficiency, including general machine utilisation, reuse
and repair. But thisis not the only way to improve the environmental efficiency of
information and telecommunication technologies. Recently, Nokia, the largest
manufacturer of mobile phones, announced its intention to develop mobile phones
with biodegradable components over the next few years. The company has already
started testing such mobile phone housings, but so far it has not been possible to find
polymer materials that would be resistant to sharp objects (i.e. materials that do not
leave scratches). The volume of production of information and telecommunication
technology products and frequently- The success of thisindustry will, among other
things, help manufacturers reduce the taxes they currently pay for the disposal of
obsolete models. Advancesin thisfield will, among other things, help manufacturers
to reduce the taxes they currently pay for the disposal of obsolete models. The latter
is more important because it makes greening economically viable, thereby directing
more research efforts and long-term investments into this area.

Thus, the further spread of information technologies will not increase, but
rather reduce the technogenic load on the environment. Turning to the second aspect
of the problem - the redlisation of environmental goals through information and
communication technologies, we again note that the precondition for transforming
these technologiesinto an effective environmental tool istheir mass expansion. They
must change theway of life of asignificant number of people and businessesin order
for these changes to have an impact on society as awhole. Also, the main advantage
of such asignificant factor of human activity asinformation networksis not so much
their "informativeness' as their "electronicity”, i.e. completeness, simplicity,
convenience and speed of meeting the needs of the user.
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ESTIMATION OF TRANSPORT COSTS
IN THE PROCESSOF MILITARY LOGISTICS

Talibov A.M.
Institute of Control Systems, Baku, Azerbaijan
Hashimov E.G., Hazarkhanov U.A.
Azerbaijan Technical University, Baku, Azerbaijan

Transportation in the military field is mainly carried out by vehicles. The
dependence of the efficiency of military vehicle cargo transportation on a large
number of parameters makes it difficult to determine the criteria for optimizing
transportation in this area [1-6]. However, experience shows that among these
factors, the determination of transportation costs is one of the main factors.

At atime when automobile cargo transportation isused on alarge scalein the
armed forces, it is of particular importance to determine the expenses spent on the
work of automobiles for the purpose of making calculations and making decisions
in various fields.

Calculation of 11 types of cost items was carried out for the calculation of
transport costs in military cargo transportation (table).

Fuel Engine ail Transmission oil
consumption: consumption: consumption:
Y. = Y- Qy(l +0,01- D) M. = Yn(kl : Qea) T = Yn(kz ' Qto)
< 100 % 10000 % 10000
Consumption Consumption of special Operating
of plastic dils: P, = oils (liquids): costs of car batteries: A, =
Yo (k3Qpo) _ V(s - Qso) Ng" Qch
10000 °¢ 10000 Neb

The share of expenses for

Tire operating costs: Deprec;sg ?:gr(_:OStS of technical services per 1 km
e O - i :
T. = ¢ Qtire B Qur dStance 0
Niire - to AT, = Nar Epg = TS1 + TS2

Nrs1  Nrsz

The share of the cost of average repairs Share of the cost of major repairs per 1
per 1 km distance: km:
_ 2Qor _ Qur
EOT - NAT EMR - NAT

In the methodology, the cost incurred during the journey of 1 car for adistance
of 1 km is determined. At this time, the costs incurred for the consumption of fuel,
various types of oils, fluids and operating materials, maintenance and repair costs,
battery and tire wear and tear costs, car amortization costs, as well as these costs
depend on the brand of cars, the category of theroad traveled and changes depending
on the atmospheric-climatic conditions have been taken into account.

Thus, the transport costs for military vehicle cargo transportation can be
calculated using the following expression:

Xiem = Yo+ Mye + Tpe + Py + Xoo + Ag + T, + AT, + Erg + Eor + Eyg
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The presented method allows to cal culate the expenses incurred during the driving
of cars for a distance of one km. This method can be used in the optimization of the
operation of military vehicles, cargo transportation, processes related to the use of
equipment, in the assessment of their effectiveness, in the justification of technical and
economic efficiency, aswell asin decison-making on other issuesin the military field.

References

1. Tdibov A. M. et a. On the optimal placement of logistics centers //Baku:
Informatics and Control Problems. — 2023. — Ne. 43. — p. 51-58.

2. Bayramov A. A. et al. Maremarnueckass MOJENb JIOTUCTHKA TEXHUYECKOTO
cHaOXXeHMsI B 30HaX BOGHHBIX JielicTBuii //CydacHi iHopMamiiiHi TexHouoril y cdepi 6e3nexn
ta o6oponu. — 2019. — T. 35. — Ne. 2. — C. 77-80.

3. Piriyev G. K. et.a. Modelling of the battle operations. Monograph // -Baku: Herbi
Nashriat. — 2017. -256 p.

4. Hashimov E. G. et a. Onrumizamnii Ta ympaBliHHS CHCTEMaMH 1 MPOIECAMH
//CydacHi HampsiMH PO3BHUTKY iH()OpMAIiiHO-KOMYHIKaLliHHUX TEXHOJIOTIH Ta 3aco0iB
ynpasiinas. — C. 4.

5. Tani6os A. M., I'ymies . B. A method for assessing the military-economic
indicators with the purpose of locating a logistics center for redeploying troops //Advanced
Information Systems. — 2021. — T. 5. — Ne. 2. — C. 152-158

6. Talibov A.M., Hashimov E.G. Vehicle transport cost calculation method / Current
directions of development of information and communication technologies and control tools.
Proceedings of 14-th Internationa Scientific and Technical Conference Volume 2: sections
3-6. - Baku — Kharkov — Jiling, april 25 — 26, 2024. -p.107.

OPTIMIZATION OF INFORMATION PROCESSING
INARMY LOGISTICSMANAGEMENT SYSTEM

Zeynaova G.M.
Azerbaijan Economic University UNEC, Baku, Azerbaijan

In order to simplify practical work in the army, it isimportant to carry out work
on optimization, increasing the efficiency of information collection and processing
in the direction of simplification, regulation and full coverage of activities, which is
constantly increasing despite the application of information technologies[1-7].

In the study, the main aspects of increasing the effectiveness of the logistics
management system in the army were considered based on the methodology of the
systematic approach. In this system, the analysis of information flows and the
elements included in its composition and the adequacy of the technological scheme
of information transmission were carried out, the problems affecting the
effectiveness of logistics provision and related to the information flow and their
solutions were analyzed.

The conducted studies show that the fact that each of the military unitsisin
direct contact with the center on logi sticsissues and the lack of application of modern
information technologies in the logistics management system has led to an increase
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in the information collected in the center and problemsin its processing [1-5]. The
above-mentioned factors are the verification of the correctness and adequacy of
information flows in the logistics management system, including how and by whom
the control is carried out, the rules for verification and reconciliation of the received
information, the loss of all or any part of the information, the possibilities of their
intersection, protection, collection , makes it necessary to carry out an analysis on
forecasting and maintenance.

Conducted research and observations show that the current situation has caused
a number of serious problems in the presentation and processing of information
flows, and at the same time, the improvement process in this area has slowed down.

By applying modern information technologies in the management system of
logistics, it is possible to automate the transfer of information, and as a result, to
facilitate the work of service managers, save time and material resources, and
optimize information processing.

The creation of a single (centralized) system, taking into account the
occurrence of a large amount of information movement in the process of logistics
management according to the common periodic process determined at each
hierarchical level, the characteristics of the organization of logistics in the troops,
the effectiveness of the movement of information flows, the general principles of the
process of managing logistics with an active system in the technological era and
requires the processing of its algorithm.

In order to solve the problem, the article provides justified suggestions on how
to group information flows, automate their transmission, optimize their periodicity,
process, and increase their effectiveness. This includes the development and
programming of the algorithm for calculating the demand for military units in the
next calendar year, dividing the process of their purchase into stages, simplifying
documentation, automating accounting and reporting, and creating a unified
(centralized) system.
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DETERMINATION OF PLUGGING FREQUENCY BY MEANS
OF BEFOREHAND DIAGNOSTICSIN OIL-WELLS

Rashidov M.M.
Militaru Institute named after Heydar Aliyev, Baku, Azerbaijan

The problems of rational use of the complicated oil wells are considered in
this issue. In connection with it the problems of plug formation, analyze of
operation coefficient increase and prevention of well’s equipment damage are
considered. It is supposed that to solve these problems there should be two points
considered.

- beforehand diagnostics of sand presence in the oil wells;

- determination of the separate factors influence for plug formation frequency.

The solution of the first problem alows to take measures to prevent
complicates beforehand.

The second problem solution allows to determine the factors influence to the
oil-wells operation and plug formation frequency. The sand presence in the
operating oil wellsiswide spread processin oil field practice. This processreduces
the operation efficiency resulting in so serious complications as plugging and land
equipment damage and so on.

The solution success of the above-mentioned result is principally determined
by the solution of the most important tasks of the subject:

- beforehand diagnostics of the sand presence in oil wells;

- determination of some parameters effect rate per plugging frequency.

The solution of the first task allows to take all due preventive measures long
before complications origin in the operation.

The most universal diagnostics method of this processisto abide by physical
processes occurring in the bore hole.

The changes of sand conditions (packed or suspense) cause periodical bore
operation regime variations, particularly its capacity.

The sand presence in the extracted mixture causes the periodic regime (during
operation) variations, specifically its capacity.

In this case, it istypically for variations determine separate parameter effect
rates of well operations, well sucker-rode pump (WSRP) per frequency of
plugging.

With that end of view correlation analyses is carried out and regression
equation is made up, where a number of sand plugs cleanings were given as an
output parameter the high-frequency variations presence and this effect should be
accepted as a diagnostic character of the sand presence process [1-3].

While carrying out research by analysis and comparison of the oil well group
capacity exposed and non-exposed for the sand presence, the measuring has been
made up during long time (about 100 hours). In order to analyze the given results
obtained by measuring the spectral analysis apparatus was applied, wherein the
initial row considered as a stationery random process.
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X(t) - in accordance with Viner- Khinchen Theory spectral density Sx(w) is:
Sx(w)=4/Rx(t)coswrdr, (@)

Rx(7) - autocorrelation function of x(t) process.

According to results of total discharge measuring the spectral densities and
their frequency distribution describing process frequency structure are carried out.
The calculations are carried out separately for dynamic of oil total discharge aswell
asfor water and total liquid mixture. Theresults of calculations are applied to design
the spectral drawings (spectral densities distribution) for each liquid.

F=w/27 - cycle frequency value, which shows peaks of spectral densities
periods respects to the frequency.

The analyze determined frequency characteristics at wells No 53, 57 allowsto
diagnose the presence of sand and foresee plug formation init.

This conclusion approve itself practically: the operation pressure is increased
essentially. The solution of the second task allows to operations, well susker-rode
pump (WSRP) per frequencu of plugging. With that end of view correlation analyses
is carried out and regression eguation is made up, where a number of sand plugs
cleanings were given as an output parameter and input parameters - well pump
diameters, pump feed coefficient, sand speed in well tube. And De - exploitation
column diameter, 7- open pool capacity, H- hanger length, Qt- theoretical feed, « -
pump delivery coefficient, Qo- well flow rate, Qw- water flow rate, QI - liquid flow
rate, W- water content in product, Q - showstwo-phases of liquid stream Q=Qo/Qw.
184 oil wells are selected for after the first test the factors with dlight correlation
coefficient are selected. In order to get regression eguation there six parameters
should be found out by the given below formula:

Z=(Z-m(2))/s(2), @)

m- expectation, o - standard deviation.
Asaresult of the repeated test we receive the next regression equation:

Np=13,7118-0,0229Dn-0,0585-0,2401n-15,0041Vt +2,0871Q.

K=0,1983-mullti-correlation coefficient [ 2], E=4,0016- standard approximation
error, F= 4,5782, vl=6(number of independent variables) degree of freedom,
v2=M-wt -1=184-6-1=177, M-number of revisions (selected for test).

In order to be finally persuaded of the equation the distribution histogram of
repair frequency calculations probability are made up.
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JIATHOCTHUYHE 3ABE3INNEYEHHSA CUCTEM KOHTPOJIIO

[asmuk I'.B., Capnapainosa [.A.
Harmionansuuit aepokocMivamii yHiBepeuTeT iM. M.E. JKykoBcbKOTO
«XapKiBCHKUI aBiallifHU iIHCTUTYT», XapKiB, YKpaiHa

3pocTaHHsS CKJIAJHOCTI Ta BHCOKI TEMIIH PO3BUTKY KOMHI'IOTEPHHX CHCTEM,
BIIPOBA/DKCHHA 1X B yCi cepH AisUTBHOCTI BH3HAYAIOTH aKTYAIBHICTH MPOOIeMH
T ABUIICHHS X BiIMOBOCTIHKOCTI Ta KHBYYOCTI.

Jyisi cKOpOYeHHS Yacy BH3HAYCHHS NPAaIEe3qaTHOCTI TEXHIYHUX OO'€KTIB i
MOMIYKY MiCISl BIIMOBH B HUX HEOOXiTHO pO3pOOIISTH NiarHOCTHYHE 3a0e31eYeHHs
- KOMILICKC B3a€MOIIOB'I3aHIX MPABIJI, METO/IIB, aJITOPUTMIB 1 3aCO01B, HCOOXITHUX
JUTSL 31IACHEHHS IIarHOCTYBAHHS Ha BCIiX eTamax jKUTTEBOro MUKy ob'ekra [1, 2].

MeTor0 OMOBIIl € aHai3 METOJIB PO3POOKH IarHOCTUYHOIO 3a0e3MeUeHHS
ABTOMATH30BaHHUX CHCTEM KOHTPOJIIO.

B monoBini po3riisiHyTO OCOOIMBOCTI 3aadi, 110 PO3IIISAIAETHCS.

ITokasaHo, IO pPO3pOOKAa iarHOCTUYHOTO 3a0e3NEeYCHHS € CKJIaJHUM
3aBJAHHSAM, TOMY IO 3aCOOM KOHTPOJIIO i JIarHOCTHKH IIOBHHHI 3aJ{OBOJBHSITH
LiJIoOMy psAy Hai4acTille CyNepewIMBHX BHMOI IO IIBHIKOMIi, amapaTypHUM
BUTpaTaM, HaAIiHOCTI (PpyHKIiOHYBaHHS i T.1. barato 3amad: momryk MiHIMaabHHX
TECTiB, BHOIp ONTHMAIBFHOTO COCTaBa IEPEBIPOK i iH. € JIOTIKO-KOMOIHATOPHUMU
3aJa4aMu.

TpynoOMICTKICTh KJIACHYHHUX AJITOPUTMIB 1 METOZIB pIllICHHs IMX 3aBlaHb
3MYIIY€ IIyKaTH HOBI MiAXOAM i po3po0isiTy Oinbiie eheKTHBHI METOAN.

JIyist CKOpOUYEHHS TPYAOMICTKOCTI PO3POOKH iarHOCTHYHOIO 3a0e3neueHHs,
3MEHILIEHHSI TPHUBAJIOCTI HPOLECY, MiJABUIICHHS SKOCTI POSKTYBaHHS, 3MEHILIECHHS
BUTpPAT Ha HOro po3poOKy po3pobiieHi mporpamHo-amapartHi 3acobu [3,4], mio
JO3BOJIIIOTE ABTOMATH3YBaTH MPOLEC PO3POOKH AiarHOCTUYHOrO 3a0e3NedeHHs,
CKOPOTUTH CTPOKH PO3POOKH 1 MiIBUIIUTH HOTO SKICTh 32 PaXyHOK (OPMYBaHHS
MiHIMaJbHUX TECTOBHX IIOCIIIOBHOCTEH Ta CHPOIICHHS CXeMU KOHTPOJIO.
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MIKPOEJEKTPOMEXAHIYHI
CUCTEMH (MEMS) ¥V CYYACHHUX
IH®OPMANINHO-BUMIPIOBAJIBHUX CUCTEMAX

[oxasiit K.O., Mopos A.B.
XapKiBCbKHH HalllOHAJILHUHN YHIBEPCUTET pallioeNeKTPOHIKH, XapKiB, YKpaiHa

Mikpoenekrpomexaniuni cuctemu (MEMS) cTanu BaXJIMBUM €l1eMEHTOM
cydacHUX 1H(OPMAIiIHHO-BUMIPIOBAIBHUX CHCTEM 3aBASKH CBOid 3IaTHOCTI
3a0e3nedyBaTy BHCOKY TOYHICTh 1 MIHIQTIOpU3aIil0 CEHCOPIB I BHUKOHABYMX
MeXaHi3MiB.

BoHn BUKOPHCTOBYIOTBCS B PI3HHX c(epax, BKIIOYAIOYH MEIUINHY,
aBTOMOO1IeOyTyBaHHS, a TaKOX B CHCTEMax aBTOMAaTH3alii Ta KOHTPOIIO, IO
JI03BOJISIE 3MEHIIUTH PO3MIpH MPUCTPOIB 1 MIABUIIUTH IX HPOILYyKTHBHICTH.[1]

MEMS-ceHcopm, Taki K akcelepoMeTpH, TIpOCKONH Ta JaTYUKH THCKY,
3a0e31euyIoTh TOUHHUH 30ip JaHWX PO HABKOJHINHE CEPEIOBHINE i pyX 00'€KTiB.
ix iHTerparis B iHQOpMAIifHI CHCTEeMH MO3BOJIAE 3MIMCHIOBATH MOHITOPHHT i
VIOpaBIiHHS B pEaJIbHOMY 4Yaci, [0 € KPUTHYHO BaXIJUBHUM Yy TaKHX
3aCTOCYBAHHSAX, SIK POOOTOTEXHiKa, OC3MIIIOTHI JITANbHI amapaTd Ta CUCTEMH
KOHTPOJTIO SIKOCTI.[2]

Kpim Toro, po3zsutoxk MEMS-TexHOJI0T1# 103BOJISIE 3HU)KYBATH BUTPATH Ha
BUPOOHUITBO 1 MiJBUIYBATH HAAIHHICTh NMPHUCTPOIB. BaknnmBo 3a3HayuTH, 10
MEMS Takox BiIKpHBalOTh HOBI MOXKIIMBOCTI IS 300py AaHUX 1 iX aHANi3y, 10
CHpUSE PO3BUTKY IHTEIEKTYaJIbHHUX CHCTEM Ta IMIiABHILYE SKICTh NPHUHHATTS
PIIICHD y PI3HHUX TaTy3sX.

OpnHak, pa3oM i3 OMMH TepeBaraMM BHHHKAlOTh BUKIIMKH, IOB'I3aHi 3
HeoOXimHicTIO 3a0e3meueHHs Oe3mekn qaHux Ta BuTpuBasoctTi MEMS B ymoBax
peaIbHOTO BUKOPUCTAHHA.[3]

MeTo10 10MOBiAi € BHUCBITIICHHS POJIi MIKPOEIEKTPOMEXaHIYHUX CHUCTEM
(MEMS) B cyuacHux iH(popMaIiiiHO-BUMIpIOBAIBHUX CUCTEMaX, 0OrOBOpEHHS X
nepesar, BUKJIMKIB Ta MEPCIEKTUB MOAAIBIIOTO PO3BUTKY.
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METO/] OIHIOBAHHS IOXWBOK BUMIPIOBAYIB
PAJIOTEXHIYHUX CUT'HAJIIB

I'epacumos C.B., Kot B.B.
Hamionansuuii rexniganit yHiBepcutet "XI11", Xapkis, Ykpaina

OOrpyHTOBaHO IOIIMPEHHS XapaKTEPUCTHK PaliOTEXHIYHUX CUTHAIIIB IIOJI0
pi3HMX (Pi3MYHUX SBUIL, TEXHOJOTTYHHX MPOIECIB 1 TeXHIYHNUX 00'ekxTiB. [TokazaHO
BIZICyTHICTh TEOPETHYHOI'O Marepially Uil aHallizy IMOXHOOK BHMIpPIOBaHHS
XapaKTepPUCTUK PaJiOTEXHIYHUX CHTHANIB WX dac nudpoBoi o00poOku y
BIAMOBIMHKUX BUMiproBayax [1].

3pobieHo akueHT Ha Toil (akT, mo MOXUOKH BUMIPIOBAYiB XapaKTEPHCTUK
PamiOTeXHIYHUX CHTHAJIiB MOXYTh ICTOTHO BIUTMBATH Ha pPE3yJIbTAT BU3HAUYCHHS
CTaHy paliOTeXHIYHUX 1 palioOeNeKTPOHHUX CUCTEM [2].

MeTow fAoCTiKeHHA € po3poOka METOAY OIIHIOBaHHA MOXHOKH
BUMIPIOBAYiB XapaKTEPUCTUK PATiOTEXHITHUX CUTHAIIB.

3anponoHOBaHO METOJ OLIIHIOBAHHS MOXUOKU BHMIpPIOBa4iB XapaKTEPHCTHK
pamiOTeXHIYHUX CHTHANIB, SIKMA 0a3yeTbcsi Ha paliOHAIbHUX —aJrOpHUTMax
obuncneHHs: BHOIpKOBOI Jucnepcii, OIHKM JOMYyCTUMHX 3HAueHb IOXHUOOK
BUMIPIOBaHHS CTaTUCTHYHHUX XapaKTePHCTHK BUIAJAKOBUX CUTHAJIB, Y TOMY YHUCII
OLIHKM BIUIMBY TOYHOCTI BUMIPIOBAaHHs €JIEMEHTIB BHOIpDKM Ha TOYHICTh LUX
XapaKTepUCTUK. Y poOOTI BU3HAYEHO paLliOHAIBHUH aJTOPUTM OOYMCIICHHS
BUOIpKOBOi AWcIiepcii, OTpHMaHi OIIHKH JONMyCTHMUX 3HA4YCHb MOXHOOK
BUMIpPIOBaHHS CTATUCTHYHUX XapPaKTEPUCTUK BHUIAJKOBUX CHIHAIIB, Y TOMY YHCIi
OIliHKAa BIUIMBY TOYHOCTI BHMIPIOBaHHS C€JICMCHTIB BHOIPKM HA TOYHICTH iX
BU3HAuYeHHs. [ anroputMy OOYMCICHHS BHOIpKOBOI Iucnepcii BHIAIKOBHX
CHTHAJIIB 3a[POIIOHOBAHO JIBa BapiaHTH amaparypHoi peamizaiii [3].

OrpuMaHi pe3yJbTaTd MPOMOHYEThCS BHKOPHCTOBYBATH: IpPU IMOOYIOBI
BUMIPIOBAaYIB XapaKTePUCTHK PaJiOTEXHIYHUX CHIHAIIB Ta pO3poOIll METoJiB
BU3HAYCHHS CTaHy PaJIOTEXHIYHUX 1 paliOENEKTPOHHUX CUCTEM.
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