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CYUYACHUMH BJIOK-IIOCT HA OCHOBI
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AHOTAaISA: y CTaTTl JOCHIIJI)KEHO aKTYaJbHICTh TAKOTO HEB1J €MHOIO €JIEMEHTY
(dopTUdIKALIITHOTO KOMIUIEKCY SIK BUCOKOE(PEKTHBHI OOOPOHHI CHOPYAH HAa OCHOBI
JOBFOCTPOKOBOI 1HTEJIEKTYaJbHOI BOTHEBOi CHCTEMHU. 3 ypaxyBaHHSIM CBITOBOI'O
JOCB1Jly, OMHMCAHAa METOJO0JIOTIS HOBUX MIAXOMAIB JI0 TEXHOJOII] MPOEKTYBAHHS Ta
OyJIIBHUIITBA CIIOPY]l TAKOTO THUITY.
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s epextuBHOrO popmyBaHHs Ta PyHKIIOHYBaHHS 30poitHux Cun YkpaiHu
Ta iX PO3BUTKY HEOOX1THO MIATPUMYBATH X MaTepiaibHO-TEXHIYHE 3a0€3MeUeHHs Ha
BUCOKOMY PiBHI, SKHH IIOBUHEH BIAMOBIJATH CYYaCHHMM BHMOTaM 1 CBITOBUM
cTaHaapraM. Slk Mu 6aunMMo 3 OCTaHHIX MOAIH, 1el acriekT JlepskaBu 6arato pokiB
HexTyBaBcs. Lle CBITUMTH Mpo HarajibHy NOoTpedy B AOCIIHKEHH] MPoOIeM cydacHUX
MOJILOBUX OOOPOHHUX CHOPYJ, Ta OMPAIIOBAHHS HAIlIOHAIBHUX BUMOT JIJISI TaKOTO
poay cnopyn. Tox y cmiBopami 3 I[HCTUTYTOM MOpoOJIEM IMITYYHOTO I1HTEIEKTY
HaykoBo-mociaigHuii 1HCTUTYT Teopii 1 ICTOpii apXITEKTypH, MICTOOYIyBaHHS 1
nu3aiiny KuiBCbKOro HalllOHaJIbHOTO YHIBEPCUTETY OYJIBHMUIITBA 1 apXITEKTypu
(KHYBA) 3miiicHi0O€e [OCHIDKEHHS Ta JOKJIafa€e 3yCWIb JIO ONPAIFOBAHHS
METOJMYHUX 3acaji CTBOPEHHS JIOBIOCTPOKOBO1 IHTEJIEKTYaIhbHOI BOTHEBOI CUCTEMHU 3
ABTOMATHYHHUM PO3II3HABAHHAM 1 3HUIIICHHSIM ITLICH.

KapannansHOIO MepeBaror TaKuX CHCTEM € MPHUHIMIT BUBEACHHS 0COOOBOTO
CKJIaJly 3 30HHM YPaKEHHsI BOPOXKUM BOTHEM 1 30€peKEHHSI JKUTTS O1MIIIB.

[Is poboTa € MUIOTHUM NPOEKTOM 3 METOI PO3TOPTAHHS MACIITAOHOTO
MIPOEKTY - CTBOPEHHS Cy4aCHOI HOPMATHBHOT 043U y BIAMOBIAHOCTI IO €BPOIMEHCHKUX
CTaHJApPTIB HAa OCHOBI TPOBEICHHS HAYKOBUX JOCIHIKEHb 3 IHUTAHb PO3BUTKY
obopoHHux Ta ¢oprtudikamiiinux crnopyn. HopmyBanHs Ta cuctemarusaiis i€l
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ranxy3l B YKpaiHi BiJICYTHI MOBHICTIO, 3aCTOCOBYIOTBCSI 3aCTapijii METOAUKH YaciB
CPCP, sxi1 He BIJNOBIAIOTh BUMOTaM 4acy, 1ICHYE HarajJibHa HEOOXIJHICTh HEraiHo
3aMOBHUTH MpoOiT B 0OOpPOHHOMY acmekTi OynaiBenbHOI Hayku B YkpaiHi. Meta
CTaHIapTH3allil 1 Jep>KaBHOrO HOPMYBAaHHsS B M ramy3i moisirae B (hopMmyBaHHI
HAYKOBO-TEXHIYHOI HOPMaTHUBHOI 0a3u OyIIBHUIITBA CHEIIAIbHUX CTIOPYA.
ExoHOMIuHMIT acTieKT Oy1IBHUIITBA B Cy4YaCHUX BITUM3HSIHUX PEATisIX CYyTTEBO
BILUIMBA€E Ha SKICTh 00’ €KTIB Ta IMIBUAKICTH iX BO3BeAeHHS. JlocBig O0MOBUX M1 B
xo11 ATO Ha cxoj1 Ykpainu JOBiB, 110 Tpeda ypaxyBaTH «JTIOJICBKUI» QakTop,
0COOJIMBO B CTUCIIMX €KOHOMIYHUX yMOBaX. HasiBH1 CyTTEB1 HeI0IKU OyAIBHUIITBA
ykpitieHs B 30H1 ATO A0BOJSATh HEeraifHy akTyalbHICTh MPOOJIEMHU.
VY uboMy pyciii IPOBOJATHCS AOCIIKEHHSI HAaHO11bI €()eKTUBHUX METO/IIB:
® [I0CaJIKH IOBFTOCTPOKOBUX BOTHEBUX TOYOK Ha P13HIM MICIEBOCTI;
® [POEKTYBAHHS apXITEKTYPHUX THUIIIB €KCTEP €PIB Ta IHTEP €PIB LUX
CTHIOPY/I;
e 3a0e3MeueHHs JOCTaTHOTO MEXAaHIYHOTO OMOPY 1 CTIMKOCTI
KOHCTPYKIIII;
e 3a0€3IeUCHHS TEXHOJOTTYHOCTI 3BE€JICHHS a00 MOHTAXKY CIIOPY/I;

e 3a0e3MeUeHHs CIOPY HEOOX1THUMU THKEHEPHUMH KOMYHIKAI[ISIMHU.
Jnst epexTUBHOTO BUPIMICHHS MOCTIAHUX 3ajlad HEOOXiJH1 y3arajibHEHHS Ta

ajanTailisi HAKOMMYEHOr0 BCECBITHBOIO HAYKOIO JOCBIAY (popTU(dikallli 70 CydyacHUX
YMOB «TriOpuaHOi BiliHW». llepmmii 10CBiJ 3acTOCYBaHHS HEBEJIMKUX OETOHHUX
CIOpY/1 Ha TOJIi 0010 BUSBUBCA HE JIy>KE BIAIUM: JIOBITOCTPOKOBI BOTHEB1 TOUKU OyIn
3aHaATO Jerki 1 210-MM cHapsiiu BUBEPTAIM iX 3 3€MIIl, a JIIOAM B HUX THHYJHU Bij
TpaBM 1 KOHTY31il. ChOTOAHI KyMYJSTUBHMM CTPYMiHb CHapsija TEPEHOCHOTO
MPOTUTAHKOBOTO KOoMIUIEKCY «MeTuc-M» npobuBae OETOHHUM MOHOJIT TOBIIWHOIO
0 TPhOX METPIB 1 Bpaxkae OCOOOBHUH CKIaj, aje camy CIOpPYIYy 3ajJHIlae Maibke
HEYIIKO/KEeHOI0. TOOTO 3 yacoM BiIOYyBa€ThCS 3CYHEHHSI TOKA3HHUKIB €(PEKTHUBHOCTI
MOJILOBUX 3aXMCHUX CIOPYJ BIAMOBIIHO €BOJIOLII 30p0i MacoBoro ypaxeHHs. IcHye
HarajpHa noTpeda MiACYyMyBaTH 1 NMPOCYHYTH B MPAKTHUKY ICHYIOUMX 3HaHb Ta
HOBITHIX pO3p00OK 3 MHUTaHb MOJLOBOI (GopTU(diKaIlli 32 YMOB BUHUKHEHHS HOBHUX
MPUHITUIIIB JIOCTaBKU OOEMPUTIACIB 3 BHUCOKOIO TOYHICTIO 1, BUXOASYH 3 IIHOTO,
MIPUHITUTIOBO HOBUMH BIUIMBAMHU 1 HaBAaHTAXCHHSAMH Ha KOHCTPYKIIii CHEIiabHUX
CHOpYA.

B nanwmit yac B kpainax HATO BemyTbcsl BelMKI JOCHIKEHHS I1OJI0
BJOCKOHAJICHHSI ~ KOMIUIeKCY  (GopTU(IKaliHUX CcHopyA, IO  BIANOBIIAIOTH
TaKTUIYHUM BHMOTaM IIBHIKOIUIMHHUX 1 MaHeBpeHHX OoioBux miii. daxiBIil Kpain
HATO 1npu OyniBHUNTBI  GopTU(DIKAIHHUX CHOPYH NPOMOHYIOTh IHUPOKO
3aCTOCOBYBATH CyYacHI BUCOKOMIIIHI MaTepiajii Ha OCHOBI MOJIMEPIB Ta €JIEMEHTIB
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XBUJIACTOI CTaJM 1 MOKPUTTA PI3HOI KOHCTPYKIII (Il CIIOPYJ BIAKPUTOIO THUITY), a
TaKOXX 3BOJUTH 1X MPUCKOPEHUMHU METOJaMH 3 MaKCHMAaJbHUM BHUKOPUCTAHHSIM
3aco01B MexaHi3allli 1 BJIACTUBOCTEN Cy4acHUX OY/IIBEILHUX MaTepiajiB.

Ha nmoctauanus apmiii kpain HATO npuitHaTi koMruiekTd ¢opTudikaiiitHux
CIOPYA 3aKpPUTOTO THUIY PI3HOTO TPU3HAYCHHS, PO3POOJICHI 3 ypaxyBaHHSIM
oOMexeHHX TepMiHIB Ha Qoprudikamiiine oOIagHAaHHA TMO3ULIA 1 paloHIB
pO3TalllyBaHHS BIMCHK B XO/I1 BEICHHSI OOMOBUX JTiil.

ByniBHUIITBO 3aXMCHUX 00’€KTIB 3a3BUYaAl IJIAHYETHCS 3/1MCHIOBATH B KiJbKa
€TaIliB 3a MPUHIIMIIOM HAPOITyBaHHS CTYIICHS 3aXUCTYy BIMCHK BiJ] 3aC001B ypa)KeHHS
npotuBHUKA. [Ipy oOMexeHOMY Yaci B Meplly 4epry 3BOASTHCS TIJIbKM OCHOBHI
OKOITHU JJIsl BC1IX BOTHEBUX 3aC001B 1 HAMMPOCTIII YKPUTTS Jyisi 0co00Boro ckianay. Ha
iX OCHOBI 3roIOM J000JIAIHYIOThCA OLIBII MOTYXHI (popTUdIKALINAHI COOPYAN IS
nepeOyBaHHS 0COOOBOTO CKIIaAy TpUBAIWK uyac. BBaxaeTbcs, IO MpU HAsIBHOCTI
Yyacy Kpalluid OCTaTOYHUM PE3yJIbTaT MOXE OYTH JOCITHYTHH, SIKIIO BCl POOOTH MO
BO3BEJICHHIO (opTUdIKAHHUX CHOpya, iX J000JagHAHHS Ta BIOCKOHAJICHHS
MJIAHYIOTHCS 1 3/IIHCHIOIOTHCS OJHOYACHO.

@axiimi HATO mpu po3podii Takux CHOpPyH MparHyTh 3a0e3meduTH
MaKCUMaJbHUI 3aXUCT OCOOOBOTO CKIIaMy BIJ 3aJaHMX 3acO0IB ypa)K€HHsS, a B IX
KOHCTPYKIIi IIMPOKO BUKOPUCTOBYBATH E€JIEMEHTH, BUTOTOBJICHI I1HIYCTPIaJIbHUMHU
METOJlaMH, 1 Hecydy 3JaTHICTh Marepially. BaxiuBe 3HaYeHHS NpHU 3BEACHHI
JOBrOCTPOKOBUX  (opTU(]IKAUIMHUX  CIOPYJ  HAJAEThCA  SIKOCTI  Marepiany
KOHCTPYKIIi, SIKWA HE MOBHWHEH BTpadaTH CBOIX BIACTHUBOCTEH MPOTITOM KiJIbKOX
JIECATKIB POKIB. SIK mpaBuiIo, Taki 3aXMCHI CIIOPYAN MAarOTh aBTOHOMHI CUCTEMH IS
CTBOPEHHSI 3aJJaHUX YMOB MPOKMBAHHS, T€PMETHYHI TamMOypw 1 HE MEHIIE JBOX
BXOJIB. Y iX KOHCTPYKIIi BpaxoBaHl TaKOX 1 Takl BUMOTHU, K KOMIAKTHICTb MpU
30epiraHHi, MOXJIMBICTh TPAHCIOPTYBAHHS Ha BAaHTAXKHUX aBTOMOOUIAX MIJABUIICHOI
MPOXIJHOCTI, TeliKonTepax. MoOHTaxX, K MPaBUJIO, MOXKE 3/1MCHIOBATUCS BPYUYHY 1
HEKBaTi(P1IKOBAHUMH MPALIBHUKAMH.

B apmisx kpain HATO nns migBuiieHHs €()EKTUBHOCTI BEJCHHS BOTHIO,
3aXUCTy 30p0i 1 PO3PaxXyHKIB PEKOMEHIYEThCS 3BOJIUTH CTIOPYAH 3aKPUTOTO TUIY. B
aMEpUKaHCBbKIA apmii, HaNpuWKIaJ, HAa TOCTa4aHHI € CHOopyau 31 30ipHUX
3a11300€TOHHUX €JIEMEHTIB, MPU3HAYEHE JIJI1 BEIEHHS BOTHIO 3 JBOX KYJEMETIB.
BoHo po3paxoBaHe Ha pO3MIIIEHHS YOTHUPHOX YOJOBIK 1 OoempumnaciB. OcCTOB
criopyau 30upaerbes 3 90 GanKoBUX 3a11300€TOHHUX €JIEMEHTIB PI3HOI JOBXKUHHU 1
Baroto 60 kr Ha 1 moronHu# MeTp. [IOKpUTTA Ta CTIHU CIOPYIX 30UPAIOTHCS IIISTXOM
yKJIaJlaHHs BIPUTYJ 3a1i300€TOHHHUX €JEeMEHTIB. Mik cO00I0 BOHM 3 €IHYIOTHCS
MeTaneBuMH OontamMu. OCHOBHUH BXiJl BJIAIITOBYETHCS 3 KPUBOIIHIMHHUX €JIEMEHTIB
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npodiIp0BaHOI CTall, 3amMacHUW BHX1J IepeadadeHuid 4epe3 TUJIIbHY amMOpazypy
(momepeTHLO HEOOX1THO IEMOHTYBATH J[Ba 3aT1300€TOHHUX €JIEMEHTA).
MoHTaxx OCTOBa CHOPYIM MOK€ OYTH BUKOHAHMM PO3PAXYHKOM 3 IIECTH
yosoBik 3a 1 rox. [Ipu ToBumwHi obcunanus 70 cM crnopyKeHHs 3a0e3neuye 3aXUcT
BiJT IPSAMOTO TIOTAIaHHS 82-MM MIHH.
B apwmii CIIIA nns BeaeHHS BOTHIO 3aCTOCOBYETHCS TaKOXK 3a1i300€TOHHE
apoyHe CIHOPY/KEHHsS. Y MOro KOMIUIEKT BXOJATh TPU TOTOBUX 3ali300€TOHHMX
eJIeMEeHTa: apo4yHa CeKIlis pajlycoM KpPUBU3HU 2 M, CEKIlis MOKPUTTS TOBUIMHOIO 15
CM, SIKa BHUCTYIIA€ 3a apKOBY CEKI[l0, OJOK BXOJy KOpoO4acToro THUMy. ApouHa
CEKIIisl Ma€ YOTUPH aMOpa3ypH 1 3amacHui Buxija. Bucora ciopyau 200 cm.
BiiicbkoBl (QaxiBui OyHIecBepy pPO3pOOMIIM KYyJIbOBE CIOPYJKEHHS IS
BEJICHHS BOTHIO 3 aBTOMATa, KyJeMeTa i rpaHaTomera. Moro kictak miamerpom 210
CM MOXke OyTH MOHOOJIOKOM a00 30MpaTHcs 3 cerMeHTIB. [[OKpUTTS BUKOHYETHCS 3
BHCOKOMIIIHMX MaTepiamB (ctaib, OpoHsi, HOBITHI (iOpoOeroHu Ttouo) Takum
YUHOM, 1100 3a0e3MedyuTH IIBHUJKE BIJIKPUBAHHS 1 3aKpUBaHHSA cropyau. Bxim B
HBOT'O BUKOHAHUW y BUIJISI/IL KPYTJIOTO JIFOKA.
[Ipu 3aBuacHOMy 00JIaHAHHI MO3MIIINA BINCHK 1 PI3HUX BINCHKOBUX 00’ €KTIB
HATOBCHK1 (paxiBLl PEKOMEHAYIOTh B Psiil BUIAAKIB 3BOJAMTH BOTHEBI CIOPYIU 3
MOHOJIITHOTO 3aJ11300€TOHY. AHAJII3 Cy4acHOTO O30pPO€HHS, SIKE € HUILIBHUM IS
JIBT 0610K-mocTy moKa3zye AOLUUIbHICTh BO3BEIEHHS IMOBHICTIO MIA3€MHHUX, A00pe
3aXUILIEHUX CHOPY. IS 30€peKeHHsI 0COOMCTOr0 COCTaBy B yMoBax 0oro. B curyanii
aTakd OJIOK-TIOCTY, BOTOHb BEAETbCA BUHECEHOIO Ha MOBEPXHIO 3aXHUCHOIO
00O0JIOHKOI0, OCHAIICHOI0 IHTEJEKTyaJbHOI BOTHEBOK cucTemor. Hanexune
3arauOJIeHHd BiJICIKAaE€ Maibke Bci HeOesmeku s yoauHU. Ha  moBepxHi
3QJIMIIAETHCS TUTBKM BOIHEBA CHCTEMA, 1HTEJIEKTYyalbHA UM KE€pOoBaHa JUCTAHIINHO.
Takum yuHOM, OyJe HOCATHYTa NMOBHA HEBPA3JIMBICTH ONEpPaTOpa 1 MOMKIUBICTH
VIOPABIIHHS OJHIEIO JIOAMHOIO MO Yep3i JeKIJIbKkoMa BOTHEBUMH TOYKaMH, Y Mipy iX
BUXOJTY 3 JIafy.
Ha ocHOBI 1aHHUX CBITOBOTO JOCBITY TPOBOIUTHCS BHOIP:
® palioHAIBHOT MPOCTOPOBOI MOJIE1 OOOJIOHKH KOBIaKa BOTHEBOI CIIOPYAH;
® JIOBEPIIIEHOTO MaTepialy JJisi CTBOPEHHS MIITHOT 000JIOHKH;
® PaIliOHAJILHOTO CKJIay MaTepiaiy JJisi BUTOTOBJIEHHS KOBMAaKa Ta 3ariIMOJICHHX
KOHCTPYKITIH;

® 33CTOCYBaHHS HOBITHIX TEXHOJIOTIM BHUTOTOBJICHHS OKPEMHUX KOHCTPYKIIH 1
BUKOHAHHS OyiBETLHUX POOIT;

® METO/y PAIIOHAILHOTO T1APOI30JIAIN 3arubIeH0T YaCTUHU CIIOPY/IH;

® METO/Iy PAIIOHAILHOTO 3a0€3MEUYCHHS TEMIIEPATYPHOTO PEXUMY;

e 3a0e3MeyeHHs e(PeKTUBHOTO BEICHHS BOTHIO 1 BUKUBAHHS CIOPYAH B yMOBax 0010.
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HaykoBe moCHiDKEHHS Cy4acHOTO OJIOKIIOCTY Ha OCHOBI IHTEJIEKTyaJIbHOI
BOTHEBOI CHUCTEMHU CIIUPAETHCS HA MPOTPECUBHUI CBITOBUH NocBia Bilickk HATO, 3
ypaxyBaHHSIM peajlii Ta moTped ykpaiHcbkoi apmii. Ha ©6a3i  mociimkeHHs
BiIOYBaTUMEThCSA PO3pOOKa SK METOMOJIOTII MPOEKTYBaHHS OO €KTIB Cy4acHOi
yKpaiHchKoi  QopTudikamii, Tak 1 JOCHIIKEHHS I1HHOBAIIIMHUX TEXHOJOTIN
BO3BEICHHS JIOBTOCTPOKOBHUX BIMCHKOBUX CIIOPY/I.

3rilHO0 TPUMIPHOTO PO3PAXYHKY MaTepialibHUX 3aco0iB Juisl OOJaJHaHHS
0JIOK — 1oCTy, 3 12 myHKTIB jnuie 3 BUPOOJIA€THCA BIICHKOBUMHU Ha MicIll. 30Kpema,
oetonH1 30ipHi IuTH — npoaykT JKBK 11 nuBiapHOrOo OYIIBHUIITBA, TOTPEOYIOTH
NEPEBE3CHHS Ta MOHTAXy KUIbKOMA JIIOAbMHU 3 BUKOPHUCTAHHSM BaHTAXKOIIIHOMHOI
TexHikd. HaBITh 1iei (akT 3aTpuMye CTBOPEHHS 00’ €KTY, pOOUThH HOT0 TOPOKYIUM Ta
MIJBUILYE PIBEHb 3aIPO3U JUIsl BINCHKOBHUX Oy 1IBEIbHUKIB.

Po3risigaerbest TOUIIBHICTD CTBOPEHHS! OETOHHUX Ta METAJIEBUX KOHCTPYKIIIM
0JIOK-TIOCTY O€3MocCepeIHbO Ha CTPATEriuHIi MO3MULii, 3 ypaxyBaHHSIM OCOOJIUBOCTEN
penpedy. Y 11boMy pycili 00CTEKYETHCS MOKIIUBICTD 3acTOoCyBaHHS 3D Oy1iBEeILHOTO
JIPYKYy Ta METAJEBOro JAPYKY pOOOTH30BAaHMMH 3BApIOBAILHUMU HaliBaBTOMAaTaMH,
[0 MOXE CYTTEBO TMPUCKOPUTH TPOLEC, 3MEHIIUTH TPYAOBUTPATH, 30€pertu
0COOUCTHI CKJIaJ] B YMOBAX IT1JIBUIIICHOT HEOE3MEKHU.
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AHHOTa!!I/IHZ B CTAaTbE€ HCCICAOBAHA aKTyaJ'IBHOCTB TAKOI'o HCOTBEMIICMOI'O JJICMCHTA

(bOopTHUPUKAIMOHHOTO KOMILIEKCAa KaK BbICOKO3()(EKTHBHBIE OOOPOHUTEIBHBIE COOPYKEHHS Ha
OCHOBE JIOJITOCPOYHOI MHTEJUIEKTYaIbHON OrHEBOM crucTeMbl. C yueTOM MUPOBOTO OIBITA, OMKCAaHA
METOJIOJIOTHUSI HOBBIX IOAXOJIOB K TEXHOJOTUHU IMPOECKTHUPOBAHUS U CTPOUTENHCTBA COOPYKEHHM
Takoro tumna. KioueBble cioBa: OJIOKNOCT, GOPTUPHUKAIIMOHHBIM KOMIUIEKC, UHTEIEKTyallbHas

OrHEBasd CUCTEMA, JOJITOBPEMCHHAA OTHEBAA TOYKA, CTPOUTCIIbHAA 3D meuars.

Annotation: The article examines the relevance of such an integral part of the fortification
complex as highly effective defenses based on the long-term intellectual fire system. Given the
global experience, the methodology described new approaches to technology design and
construction of buildings of this type. Keywords: checkpoint, fortification complex, intelligent fire
system, long-term point of fire, building 3D printing.
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