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Ó ñòàòò³ íàâåäåíî êîðîòêó ³ñòîðè÷íó äîâ³äêó ïðî ñòâîðåííÿ áðîíåàâòî-
ìîá³ë³â. Ðîçãëÿíóòî àêòóàëüí³ñòü áðîíþâàííÿ çàñîá³â ïåðåì³ùåííÿ ëþäåé òà âàí-
òàæ³â, íàïðÿìè òà çàãàëüí³ òåõí³÷í³ âèìîãè äî ïðèõîâàíîãî áðîíþâàííÿ òàê çâàíèõ
“öèâ³ëüíèõ” áðîíåàâòîìîá³ë³â. Îïèñàíî êîíñòðóêòèâí³ îñîáëèâîñò³ áðîíþâàííÿ
ÿê ñåð³éíèõ, òàê ³ àâòîìîá³ë³â, ùî ñòâîðþþòüñÿ ï³ä êîíêðåòí³ âèìîãè çàìîâíèêà.
Íàâåäåíî ïðèêëàäè ñó÷àñíèõ ìàòåð³àë³â, ùî çàñòîñîâóþòüñÿ äëÿ áðîíþâàííÿ
àâòîìîá³ë³â. Ñôîðìóëüîâàíî ðåêîìåíäàö³¿ ùîäî êîíñòðóêòèâíîãî âèêîíàííÿ ïðè-
õîâàíîãî áðîíþâàííÿ àâòîìîá³ë³â çàëåæíî â³ä îñîáëèâîñòåé âèìîã, ÿê³ áóäóòü äî
íüîãî çàñòîñîâóâàòèñÿ.

Êëþ÷îâ³ ñëîâà: áðîíåàâòîìîá³ë³, áðîíþâàííÿ, áðîíåñêëî, çàñîáè çàõèñòó,
áðîíüîâàí³ ëåãêîâ³ àâòîìîá³ë³.

Â ñòàòüå ïðèâåäåíà êîðîòêàÿ èñòîðè÷åñêàÿ ñïðàâêà î ñîçäàíèè áðîíåàâòî-
ìîáèëåé. Ðàññìîòðåíà àêòóàëüíîñòü áðîíèðîâàíèÿ ñðåäñòâ ïåðåìåùåíèÿ ëþäåé è
ãðóçîâ. Ïðåäñòàâëåíû íàïðàâëåíèÿ è îáùèå òåõíè÷åñêèå òðåáîâàíèÿ ê ñêðûòîìó
áðîíèðîâàíèþ òàê íàçûâàåìûõ “ãðàæäàíñêèõ” áðîíåàâòîìîáèëåé. Îïèñàíû êîíñò-
ðóêòèâíûå îñîáåííîñòè áðîíèðîâàíèÿ êàê ñåðèéíûõ, òàê è àâòîìîáèëåé, ñîçäà-
âàåìûõ ïîä êîíêðåòíûå òðåáîâàíèÿ çàêàç÷èêà. Ïðèâåäåíû ïðèìåðû ñîâðåìåííûõ
ìàòåðèàëîâ, ïðèìåíÿåìûõ äëÿ áðîíèðîâàíèÿ àâòîìîáèëåé. Ñôîðìóëèðîâàíû
ðåêîìåíäàöèè ïî êîíñòðóêòèâíûì îñîáåííîñòÿì ñêðûòîãî áðîíèðîâàíèÿ àâòî-
ìîáèëåé â çàâèñèìîñòè îò ñïåöèôèêè òðåáîâàíèé, êîòîðûå áóäóò ê íåìó
ïðåäúÿâëÿòüñÿ.

Êëþ÷åâûå ñëîâà: áðîíåàâòîìîáèëè, áðîíèðîâàíèå, áðîíåñòåêëî, ñðåäñòâà
çàùèòû, áðîíèðîâàííûå ëåãêîâûå àâòîìîáèëè.

Ëþäñòâî ïîñò³éíî, â³äòîä³ ÿê âîíî ïî÷àëî âîþâàòè, íàìàãàºòüñÿ çàõèñòèòè
ñåáå òà ñâî¿ çàñîáè ïåðåì³ùåííÿ. Ùå àíòè÷í³ êîë³ñíèö³ òà áîéîâ³ ñëîíè ïåðñ³â
ìàëè â³äïîâ³äíèé çàõèñò óðàçëèâèõ ì³ñöü. À â ñåðåäí³ â³êè ëèöàð³ çàõèùàëè
ñåáå òà êîíåé â³äïîâ³äíèìè çàë³çíèìè ëàòàìè òà ïàíöèðîì.

²ñòîð³ÿ ñòâîðåííÿ çàõèùåíèõ åê³ïàæ³â òåæ ñÿãàº äàëåêîãî ìèíóëîãî, ³ äîñèòü
âàæêî ñòâåðäæóâàòè, õòî ïåðøèì ñòàâ ïðàêòè÷íî ¿õ âèêîðèñòîâóâàòè. Çàðàç â³äîìî,
ùî áðîíüîâàíó êàðåòó âèêîðèñòîâóâàâ ùå ðîñ³éñüêèé ³ìïåðàòîð Îëåêñàíäð ²².
Îäíàê ³ç ÷àñîì äâèãóíè âíóòð³øíüîãî çãîðÿííÿ âèò³ñíèëè ê³íñüêó òÿãó, ³ íà çì³-
íó ¿é ïðèéøëè àâòîìîá³ë³. Ñïî÷àòêó ¿õ íå áðîíþâàëè, àëå çãîäîì âèíèêëà ïîòðåáà
â çàõèñò³.

Â³éñüêîâ³ áðîíüîâàí³ àâòîìîá³ë³ ïî÷àëè âèãîòîâëÿòèñü ³ç ïî÷àòêó ÕÕ ñòîë³òòÿ
â Àâñòðî-Óãîðùèí³, Í³ìå÷÷èí³ òà Ðîñ³¿, à øèðîêî çàñòîñîâóâàòè ¿õ ïî÷àëè âæå
ï³ä ÷àñ Ïåðøî¿ ñâ³òîâî¿ â³éíè. Ïåðø³ â³éñüêîâ³ áðîíüîâàí³ àâòîìîá³ë³ áóëè
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ïîáóäîâàí³ íà øàñ³ çâè÷àéíèõ ìàøèí. Òîæ ï³ä ÷àñ áîéîâèõ ä³é áóëî âèÿâëåíî
¿õíþ ïîâíó íåïðèäàòí³ñòü äî âèêîíàííÿ áîéîâèõ çàâäàíü. Òîìó çãîäîì ðîçâèòîê
â³éñüêîâèõ áðîíüîâàíèõ àâòîìîá³ë³â ï³øîâ îñîáëèâèì øëÿõîì [1].

“Öèâ³ëüí³” áðîíüîâàí³ àâòî ç’ÿâèëèñÿ ìàéæå îäíî÷àñíî ç áîéîâèìè, ³ âîíè 
ïîä³ëèëèñÿ íà äâà òèïè. Ïåðø³ çàñòîñîâóâàëèñÿ ëèøå äëÿ ïåðåâåçåííÿ VIP-ïàñà-
æèð³â (ÿê ïðàâèëî, öå ñïåö³àëüíî îáëàäíàí³ ëåãêîâ³ àâòî), à äðóã³ âèêîðèñòî-
âóâàëèñÿ äëÿ ïåðåâåçåííÿ ãðîøåé, ö³ííèõ ðå÷åé òà âàíòàæ³â, òîæ ìàëè âàíòàæíèé 
â³äñ³ê. Áðîíüîâàí³ ëåãêîâ³ àâòî, íåçàëåæíî â³ä êîíñòðóêòèâíîãî âèêîíàííÿ, ìàëè 
îäíå çàñòîñóâàííÿ – âèêîíóâàòè íåïîì³òíèé, àëå íàä³éíèé çàõèñò, äëÿ ïåðå-
ì³ùóâàíèõ îñ³á. Áóäü-ÿêèé öèâ³ëüíèé áðîíåàâòîìîá³ëü íåçàëåæíî â³ä ñâîãî ïðè-
çíà÷åííÿ ìàâ áóòè áåçïå÷íèì â åêñïëóàòàö³¿ ÿê òðàíñïîðòíèé çàñ³á. Çîñåðåäèìîñÿ 
ó ñòàòò³ ñàìå íà íèõ.

Ïðîöåñ áðîíþâàííÿ àâòîìîá³ëÿ ïðèíöèïîâî ðîçïîä³ëÿºòüñÿ íà äâà âèäè:
îðèã³íàëüíå áðîíþâàííÿ – çàâîäñüêå, òà ï³ñëÿçàâîäñüêå – áðîíþâàííÿ áàçîâîãî
àâòîìîá³ëÿ â³äïîâ³äíèìè ñïåö³àë³çîâàíèìè ï³äïðèºìñòâàìè.

Êðàùå çà ô³ðìó-âèðîáíèêà áàçîâîãî àâòîìîá³ëÿ îñîáëèâîñò³ éîãî êîíñòðóêö³¿,
íàÿâí³ òà ïðèõîâàí³ ë³ì³òè íàâàíòàæåííÿ íà åëåìåíòè õîäîâî¿ ÷àñòèíè, ãàëüì³âíî¿
òà ³íøèõ ñèñòåì íå çíàº í³õòî. Ìîæëèâ³ñòü “âæèâëÿííÿ” åëåìåíò³â áðîíåçàõèñòó
â àâòîìîá³ëü íà ñòàä³¿ éîãî âèãîòîâëåííÿ – öå òåæ ïðåðîãàòèâà ô³ðìè-âèðîáíèêà,
áî öå äàº ìîæëèâ³ñòü ðåàëüíîãî çíèæåííÿ íàäëèøêîâî¿ âàãè òà ïðîõîäæåííÿ
àíòèêîðîç³éíî¿ îáðîáêè áðîíüîâèõ äåòàëåé ðàçîì ³ç êóçîâîì ç óðàõóâàííÿì
ñó÷àñíèõ òåõíîëîã³é.

Ï³äõîäè äî áðîíþâàííÿ ëåãêîâèõ òà âàíòàæíèõ àâòîìîá³ë³â çíà÷íî 
â³äð³çíÿþòüñÿ îäèí â³ä îäíîãî. Ëåãêîâèé àâòîìîá³ëü çàáðîíþâàòè çíà÷íî âàæ÷å. 
Çà îñíîâó áåðóòü êóçîâ çâè÷àéíî¿ ìàøèíè, ùî, ÿê ïðàâèëî, ìàº íå äóæå âåëèêèé 
çàïàñ ì³öíîñò³. Âñòàíîâëåííÿ äîäàòêîâèõ áðîíüîâèõ ëèñò³â ñïåö³àëüíî¿ ñòàë³, 
áðîíåñêëà, ð³çíîìàí³òíîãî äîäàòêîâîãî îáëàäíàííÿ çá³ëüøóº ìàñó àâòîìîá³ëÿ íà 
äåñÿòêè, à òî ³ äåê³ëüêà ñîòåíü ê³ëîãðàì³â. Öå âñå çìåíøóº éîãî âàíòàæîï³ä-
éîìí³ñòü. Êîíñòðóêòîð ó êîæíîìó êîíêðåòíîìó âèïàäêó çìóøåíèé âèð³øóâàòè 
çàäà÷ó, ÿêà áàçóºòüñÿ íà äîñòàòíüî òîíêîìó êîìïðîì³ñ³ ì³æ òåõí³÷íèìè ìîæëè-
âîñòÿìè áàçîâîãî àâòîìîá³ëÿ òà äîäàòêîâîþ âàãîþ, ùî çóìîâëåíà â³äïîâ³äíèì 
ð³âíåì çàõèñòó â³ä âèçíà÷åíîãî ðîäó âïëèâó çàñîá³â óðàæåííÿ. Äëÿ òîãî, ùîá 
âèçíà÷åí³ ñêëàäîâ³ ñòàíîâèëè ºäèíå ö³ëå, íåîáõ³äíî âèð³øèòè ðÿä âçàºìîâèêëþ÷-
íèõ çàäà÷, à ñàìå: ïðàâèëüíî àäàïòóâàòè ñïðîåêòîâàíó êîíñòðóêö³þ àâòîìîá³ëÿ 
ï³ä çá³ëüøåíó âàãó, ì³í³ì³çóþ÷è ïî ìîæëèâîñò³ äîäàòêîâå íàâàíòàæåííÿ íà õîäîâ³ 
ÿêîñò³ àâòî, éîãî ïàñèâíó áåçïåêó òà êîðîç³éíó ñò³éê³ñòü êóçîâà. Áðîíþâàííÿ 
àâòîìîá³ëÿ, ÿê ³ áóäü-ÿêå ³íæåíåðíå ìèñòåöòâî – öå ïîøóê êîìïðîì³ñó ì³æ ïî-
ñòàâëåíèì çàâäàííÿì, ìîæëèâ³ñòþ éîãî âèð³øåííÿ ³ âàðò³ñòþ ðîá³ò [3].

Òîìó ïðè áðîíþâàíí³ ñåð³éíèõ ëåãêîâèõ àâòîìîá³ë³â äëÿ çáåðåæåííÿ
íåîáõ³äíîãî íàâàíòàæåííÿ òà õîäîâèõ ÿêîñòåé ïîòð³áíå âòðó÷àííÿ â êîíñòðóêö³þ
øàñ³. Íåîáõ³äíî ï³äñèëþâàòè ï³äâ³ñêó, äîîïðàöüîâóâàòè ãàëüìà, ðóëüîâå êåðóâàííÿ
òà ìàòî÷èíè êîë³ñ. Çäåá³ëüøîãî ïîòðåáóþòü ï³äñèëåííÿ åëåìåíòè êóçîâà òà
íàÿâí³ñòü øèí ³ç á³ëüøèì ìîæëèâèì íàâàíòàæåííÿì [1].

Áàæàíî, ùîá áðîíüîâàíèé ëåãêîâèé àâòîìîá³ëü ççîâí³ í³÷èì íå â³äð³çíÿâñÿ
â³ä çâè÷àéíîãî ñåð³éíîãî, ùî âçÿëè çà îñíîâó, áî íå âàðòî, ùîá çëîâìèñíèêè
çíàëè, ùî ìàþòü ñïðàâó ç “áðîíåâèêîì”. Äåÿê³ ô³ðìè, íàïðèêëàä, ïðîïîíóþòü
êë³ºíòàì äîäàòêîâî äî áðîíüîâàíîãî àâòîìîá³ëÿ ïðèäáàòè âèõ³äíó âåðñ³þ ç
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ãàðàíòóâàííÿì ¿õíüî¿ çîâí³øíüî¿ ³äåíòè÷íîñò³. Â³äïîâ³äíî, êë³ºíò ìîæå çì³íþâàòè 
ìàøèíè òà âèêîðèñòîâóâàòè áðîíüîâàíèé àâòîìîá³ëü ëèøå çà íåîáõ³äí³ñòþ. Îäíàê 
öå âæå ³ ñôåðè ñòðàòåã³¿ ³ òàêòèêè îõîðîíè.

Ïîçèòèâíèì ôàêòîðîì çàâîäñüêîãî áðîíþâàííÿ º ì³í³ìàëüíå çá³ëüøåííÿ
âàãè àâòîìîá³ëÿ çà óìîâè ÿê³ñíîãî áðîíþâàííÿ, òÿãîâî-øâèäê³ñíèõ, ïàëèâíî-
åêîíîì³÷íèõ õàðàêòåðèñòèê, ïàðàìåòð³â ðîáîòè ñèñòåì, ìàêñèìàëüíî íàáëèæåíèõ
äî òàêèõ, ÿê íà çâè÷àéí³é áàçîâ³é ìîäåë³.

Ì³íóñîì º çàçâè÷àé âèñîêà ö³íà, ÿêà ñêëàäàºòüñÿ íå ëèøå ç âèòðàò íà ñàìå
áðîíþâàííÿ, à é íà ðîçðîáêó ñïåö³àëüíî¿ ï³äñèëåíî¿ ï³äâ³ñêè, ðóëüîâîãî êåðóâàííÿ,
íàä³éíî¿ ãàëüì³âíî¿ òà ³íøèõ ñèñòåì áåçïåêè òà âèòðàò íà ¿õíº âñòàíîâëåííÿ àáî
çàì³íó [2].

Àâòîìîá³ë³ äëÿ ïåðåâåçåííÿ ãðîøåé àáî ö³ííèõ ðå÷åé áðîíþâàòè ëåãøå çà
ëåãêîâ³. Íàé÷àñò³øå ïðè ñòâîðåíí³ ³íêàñàòîðñüêî¿ ìàøèíè çà îñíîâó áåðóòü ñå-
ð³éíèé ôóðãîí àáî ì³êðîàâòîáóñ. Âîíè ðîçðàõîâàí³ íà ïåðåâåçåííÿ âàíòàæ³â,
òîìó ìîæóòü áóòè âèêîðèñòàí³ ç ì³í³ìàëüíèìè äîîïðàöþâàííÿìè. Îäíàê çàïàñ
ì³öíîñò³ øàñ³ áóäå âèáðàíî ìàéæå äî ê³íöÿ, òîìó êîæåí áðîíüîâàíèé àâòîìîá³ëü
ïðàêòè÷íî âåñü ÷àñ áóäå åêñïëóàòóâàòèñÿ íà ìåæ³ ìîæëèâîñòåé òà ìàòè ðåñóðñ ó
äåê³ëüêà ðàç³â ìåíøèé çà çâè÷àéíèé àâòîìîá³ëü.

²ñíóþòü äâà îñíîâíèõ âàð³àíòè áðîíþâàííÿ âàíòàæ³âîê. Ïåðøèé – òàêèé
ñàìèé, ÿê ó ëåãêîâèõ àâòîìîá³ë³â: ñåð³éíèé êóçîâ îçäîáëþºòüñÿ çñåðåäèíè áðîíå-
çàõèñòîì. Á³ëüø çà âñå â³í âèêîðèñòîâóºòüñÿ äëÿ çàõèñòó êàá³í íåâåëèêèõ ìàøèí.
Äðóãèé – êóçîâ âèãîòîâëÿºòüñÿ ñïåö³àëüíî, éîãî çîâí³øíþ ïîâåðõíþ ñêëàäàþòü
çâàðåí³ áðîíåëèñòè. Òàêèé âàð³àíò âèêîðèñòîâóþòü, ÿê ïðàâèëî, â àâòîìîá³ëÿõ
äëÿ ³íêàñàö³¿ àáî ïîë³öåéñüêèõ ñëóæá, ÿê³ ñòâîðþþòüñÿ íà áàç³ ì³êðîàâòîáóñ³â.

ßêùî ëåãêîâèé áðîíüîâàíèé àâòîìîá³ëü ìàº çáåð³ãàòè çîâí³øí³é âèãëÿä
âèõ³äíîãî àâòîìîá³ëÿ, òî âàíòàæíîìó öå íå îáîâ’ÿçêîâî. Òîìó âàíòàæ³âêè ÷àñò³øå
áðîíþþòü íàðî÷èòî-àãðåñèâíî, íàïîêàç, ó ðåçóëüòàò³ öüîãî àâòîìîá³ëü âèãëÿäàº
äóæå çàãðîçëèâî. Öåé ìåòîä äåøåâøèé, õî÷à â áóäü-ÿêîìó âèïàäêó âàðò³ñòü
àâòîìîá³ëÿ ï³ñëÿ áðîíþâàííÿ çá³ëüøèòüñÿ â 2,5–5 ðàç³â ïîð³âíÿíî ç áàçîâîþ
ìîäåëëþ [4].

Íà ñüîãîäí³ ñòóï³íü áðîíþâàííÿ òîãî ÷è ³íøîãî àâòîìîá³ëÿ âèçíà÷àºòüñÿ ç
óðàõóâàííÿì ñòàòèñòè÷íîãî àíàë³çó ðåçóëüòàò³â íàïàä³â, ùî â³äáóëèñÿ. À ó çâ’ÿçêó
ç òèì, ùî á³ëüø³ñòü íàïàä³â â³äáóâàºòüñÿ íå çâåðõó ÷è çíèçó, òî áðîíþâàííÿ
äíèùà, îñîáëèâî ÿêùî ìîâà éäå ïðî ìàøèíè äëÿ ïåðåâåçåííÿ ö³ííîñòåé, çâè÷àéíî
ïðèä³ëÿþòü ìåíøå óâàãè. Öå òàêîæ ñòîñóºòüñÿ ³ äàõó – á³ëüø³ñòü âèðîáíèê³â
çàõèùàº éîãî ëèøå â³ä ïîñòð³ë³â ï³ä êóòîì äî 20°.

Ìàáóòü, íàéãîëîâí³øå â áðîíüîâàíîìó àâòîìîá³ë³ – éîãî çàõèñí³ ÿêîñò³. Ö³
õàðàêòåðèñòèêè ñêëàäàþòüñÿ ç îáðàíèõ çàõèñíèõ ìàòåð³àë³â òà ïðàâèëüíîãî ¿õ
çàñòîñóâàííÿ ç ìåòîþ ìàêñèìàëüíîãî çàõèñòó ïàñàæèð³â. Çàðàç âèá³ð çàõèñíèõ
ìàòåð³àë³â äîñòàòíüî øèðîêèé, áàãàòî íåçàëåæíèõ âèðîáíèê³â ïîñòà÷àþòü ¿õ íà
ðèíîê ó âåëèê³é ê³ëüêîñò³.

Çàõèñí³ ìàòåð³àëè, çàçâè÷àé, ïîä³ëÿþòüñÿ íà: íåïðîçîðó áðîíþ (áðîíüîâàí³
ñòàë³, êåðàì³êà), áàãàòîøàðîâ³ ïîë³ìåðè (êåâëàð, íåéëîí, ô³áåðãëàñ) òà áàãà-
òîøàðîâå êóëåñò³éêå ñêëî. Òðàäèö³éíî òîâùèíà êîæíîãî ç ìàòåð³àë³â âêàçóº íà
ð³âåíü çàõèñòó â³ä âèçíà÷åíî¿ çáðî¿.

Ñòàëü òà àëþì³í³é – öå êóëåñò³éê³ ìàòåð³àëè, ÿê³ ÷àñò³øå âèêîðèñòîâóþòüñÿ
ó áðîíüîâàíèõ àâòîìîá³ëÿõ. Ñòàëü çàñòîñîâóºòüñÿ, êîëè éìîâ³ðíà çàãðîçà ìîæå
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áóòè ï³ä ÷àñ  íàïàäó ³ç çàëó÷åííÿì àâòîìàò³â àáî ãâèíò³âîê. Áðîíÿ â³ä àâòîìàòíî¿
çàãðîçè ïîòðåáóº åêâ³âàëåíòó 4…4,5 ìì ñïåö³àëüíî çàãàðòîâàíî¿ ñòàë³. À áðîíÿ
ïðîòè êóëåìåò³â ãâèíò³âêîâîãî êàë³áðó ïîòðåáóº âæå åêâ³âàëåíòà 10 ìì ñïåö³àëüíî¿
ñòàë³. Àëå ö³ áðîíüîâ³ ñïåö³àëüí³ òèïè ñòàë³, ÿê³ á òîâñò³ òà ì³öí³ íå áóëè, 100-
â³äñîòêîâîãî çàõèñòó çàáåçïå÷èòè íå â çìîç³, áî ÿêùî íå ïðîáèâàº îäíà êóëÿ, òî
ïðîáèâàº ³íøà, íàïðèêëàä â³ä êóëåìåòà ÄØÊ. À âåëèêîêàë³áåðíèé òàíêîâèé
êóëåìåò ÊÏÂÒ âçàãàë³ ìîæå ïðîáèòè áðîíüîâàíèé ëèñò òîâùèíîþ ó 45 ìì [1].

Òîìó áðîíþâàííÿ ìàº çìåíøèòè íàñë³äêè âëó÷åííÿ â àâòîìîá³ëü, òà âîíî
çâ³ñíî íå çàõèñòèòü â³ä á³ëüøîñò³ ñïåö³àëüíèõ âèáóõîâèõ ïðèñòðî¿â ³ç äèñòàíö³é-
íèì êåðóâàííÿì.

Àëþì³í³ºâà áðîíÿ – öå îäèí ³ç íàéá³ëüø ïîïóëÿðíèõ ìàòåð³àë³â, ÿê³ çàñòî-
ñîâóþòüñÿ äëÿ áðîíþâàííÿ àâòîìîá³ë³â, àëå âèêîðèñòîâóºòüñÿ ëèøå òîä³, êîëè
íå î÷³êóºòüñÿ í³÷îãî á³ëüø ïîòóæíîãî, àí³æ 9-ì³ë³ìåòðîâ³ êóë³. ¯¿ çàñòîñóâàííÿ â
áàãàòüîõ âèïàäêàõ – öå êîìïðîì³ñ çàõèñòó, çðó÷íîñò³, ïðàêòè÷íîñò³ òà ö³íè.

Êåðàì³êà – öå “Ìåðñåäåñ” ñåðåä êóëåíåïðîáèâíèõ ìàòåð³àë³â. Êåðàì³÷í³ 
ìàòåð³àëè íàäçâè÷àéíî ì³öí³ òà åôåêòèâí³. Çàâäÿêè ëåãê³é âàç³ ³íîä³ âîíè çà-
ñòîñóâóþòüñÿ â àâ³àö³¿, ÷àñò³øå çà âñå ó âåðòîë³òíèõ ñèä³ííÿõ äëÿ çàõèñòó ï³ëîò³â. 
Âîíè, çâè÷àéíî, äóæå äîðîã³. Ïëàñòìàñà, àðìîâàíà ñêëîâîëîêíîì, òàêîæ äîáðå 
ïðîòèä³º êóëÿì òà ³íîä³ âèêîðèñòîâóºòüñÿ ñï³ëüíî ç êåðàì³êîþ.

Êåâëàð – öå âèñîêîñò³éêå àðàì³äíå âîëîêíî, ÿêå º, ìàáóòü, íàéá³ëüø â³äîìèì 
³ç êóëåíåïðîáèâíèõ òà çàçâè÷àé âèêîðèñòîâóºòüñÿ ó âèãëÿä³ òêàíèíè. Âîíà 
çäåá³ëüøîãî çàñòîñîâóºòüñÿ ó âèðîáíèöòâ³ êóëåçàõèñíîãî îäÿãó. Âïåðøå êåâëàð 
áóëî ïðåäñòàâëåíî 1972 ðîêó ÿê âîëîêíî äëÿ çì³öíåííÿ ðàä³àëüíèõ øèí. Ñàìà 
ñîáîþ òêàíèíà, çà âñ³º¿ ì³öíîñò³ ñêëàäîâèõ ¿¿ âîëîêîí, çàõèñò íå çàáåçïå÷óº, áî 
êóëÿ ëåãêî ðîçñóíå íèòêè. ̄ õ òðåáà ðîçì³ùóâàòè ñïåö³àëüíèì ÷èíîì îäíå â³äíîñíî 
îäíîãî òàê, ùîá êóëÿ çàïëóòóâàëàñÿ â íèõ, ïîñòóïîâî âòðà÷àþ÷è ñâîþ åíåðã³þ. 
Êð³ì òîãî, âîëîêíà íåîáõ³äíî óù³ëüíèòè òà çàô³êñóâàòè – öå âèêîíóºòüñÿ ïðåñó-
âàííÿì, ïðîñòåãóâàííÿì àáî ïðîêëåþâàííÿì øàð³â òêàíèíè. Ó ðåçóëüòàò³ ÷îãî 
îòðèìóºòüñÿ äîñòàòíüî ì³öíà, àëå äóæå ëåãêà áðîíÿ, ÿêà ââàæàºòüñÿ îäí³ºþ ç 
íàéá³ëüø íàä³éíèõ. ×èì á³ëüøèé ñòóï³íü çàõèñòó òðåáà îòðèìàòè, òèì á³ëüøå 
ïîòð³áíî øàð³â òêàíèíè. Ñàì êåâëàð ìàéæå í³÷îãî íå âàæèòü. Àëå “äîäàâàííÿ” 
íåîáõ³äíîãî äëÿ âèãîòîâëåííÿ áðîíåìàòà çâ’ÿçóþ÷îãî ìàòåð³àëó çá³ëüøóº çàãàëüíó 
âàãó â 10…15 ðàç³â.

²ñíóº ³ áàãàòî ³íøèõ àíàëîã³÷íèõ êóëåíåïðîáèâíèõ òêàíèí, àëå âñ³ âîíè
âèêîðèñòîâóþòüñÿ â áðîíþâàíí³ àâòîìîá³ë³â ëèøå äëÿ çàáåçïå÷åííÿ äîäàòêîâîãî
çàõèñòó òà çâè÷àéíèì çàñîáîì ó çâ’ÿçêó ç âåëèêèìè ¿õ îáñÿãàìè [2].

Ñêëî – ìàòåð³àë äîâîë³ ì³öíèé. Àëå äëÿ òîãî, ùîá çóïèíèòè êóëþ ç ÀÊ-74,
íåîáõ³äíî, ùîá ìîíîë³òíèé ñêëîáëîê áóâ çàâòîâøêè 75 ìì. Òîìó áðîíåñêëî çâè-
÷àéíî ðîáëÿòü áàãàòîøàðîâèì, ó âèãëÿä³ òàê çâàíîãî ñêëîïàêåòó – ëèñò áðîíåñêëà,
ïëàñòèêó, áðîíåñêëà, ïëàñòèêó – öå äîçâîëÿº çìåíøèòè òîâùèíó, çáåð³ãàþ÷è
ì³öí³ñòü. Ñêëîïàêåò 35 ìì çàâòîâøêè ÀÊ-74 âæå íå ïðîá’º.

Ñêëîïàêåò ìàº âèòðèìóâàòè âëó÷àííÿ òðüîõ êóëü ïî êóòàì òðèêóòíèêà ç³
ñòîðîíîþ 120 ìì ç³ çáðî¿ â³äïîâ³äíî äî êëàñó çàõèñòó àâòîìîá³ëÿ. Á³ëüøà ê³ëüê³ñòü
âëó÷åíü âåäå äî ðóéíóâàííÿ âíóòð³øí³õ çâ’ÿçê³â ìàòåð³àëó: 3–4 äîäàòêîâ³ êóë³ –
ñêëî ðóéíóºòüñÿ òà âë³òàº â ìàøèíó ÿê çâè÷àéíèé òðèïëåêñ.

Îäíîðàçîâèé âèáóõ áðîíåñêëî âèòðèìàº. Âîíî çâè÷àéíî ðîç³á’ºòüñÿ, àëå
çàëèøèòüñÿ â ðàì³. Äðóãèé âèáóõ – ³ ñêëî çàë³òàº âñåðåäèíó àâòîìîá³ëÿ. Òîìó
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òåðîðèñòè ÷àñòî çàñòîñîâóþòü äâà áîºïðèïàñè íàïðàâëåíîãî âèáóõó, ÿê³ ñïðàöüî-
âóâàëè ïîñë³äîâíî. Ïåðøèé âèáóõ â³äêèäàº ìàøèíó ìåòð³â íà äâà, óäàðíà õâèëÿ
ðóéíóº âíóòð³øí³ çâ’ÿçêè ó ñêëîïàêåò³, äðóãèé âèáóõ äîâåðøóº ñïðàâó [1].

Áðîíåñêëî, àáî ñêëîïàêåò, çíà÷íî ìåíø ïðîçîðå, í³æ çâè÷àéíå. ßêùî
ñêëîïàêåò ãíóòèé, ñòâîðþºòüñÿ åôåêò “ðèá’ÿ÷îãî îêà” – âèíèêàº îïòè÷íå âèêðèâ-
ëåííÿ – ÷èì áëèùå äî çãèáó ñêëà, òèì ñèëüí³øå. Îïòè÷íå âèêðèâëåííÿ ìîæå
âèíèêàòè òàêîæ, ÿêùî íåâäàëèé êóò âñòàíîâëåííÿ ñêëà. Çàçíà÷åí³ îïòè÷í³ ÿâèùà
ïðèçâîäÿòü äî ï³äâèùåíî¿ âòîìëþâàíîñò³ âîä³ÿ, îñîáëèâî ïðè ðóñ³ ó ù³ëüíîìó
ì³ñüêîìó ïîòîö³.

Âàð³àíò³â íàïàäó íà àâòîìîá³ëü ³ñíóº ëèøå òðè. Öå ìîæå áóòè âèáóõ âåëèêî¿
ñèëè, â³ä ÿêîãî í³÷îãî íå âðÿòóº, àáî âèáóõ ìåíøî¿ ñèëè ç ìåòîþ çíåðóõîìèòè
àâòîìîá³ëü òà âæå ïîò³ì äîáèâàòè åê³ïàæ, àáî íàïàä ³ç ìåòîþ çóïèíèòè ìàøèíó
àâòîìàòíèì âîãíåì ³ òîä³ äîáèðàòèñÿ äî ïàñàæèðà àáî âàíòàæó.

Âèêîðèñòîâóâàòè ñüîãîäí³ áðîíüîâàíèé ëåãêîâèé àâòîìîá³ëü, ÿêèé çàõèùàº
ëèøå â³ä àâòîìàòíèõ êóëü, – ñòðàòåã³÷íà ïîìèëêà, áî çáðîÿ íàïàäó ÀÊ â³äõîäå
íà äðóãèé ïëàí. Âæå âèêîðèñòîâóþòüñÿ ñíàéïåðñüê³ ãâèíò³âêè, ÿê³ ï³ä ïðÿìèì
êóòîì ïðîáèâàþòü ãîìîãåííó áðîíþ äî 28 ìì çàâòîâøêè. À ñêîðî â ä³þ ìîæå
ï³òè á³ëüø ïîòóæíà çáðîÿ ï³ä íàá³é âåëèêîãî êàë³áðó – 12,7 ìì.

Ñó÷àñí³ ñíàéïåðñüê³ ãâèíò³âêè ìàþòü êàë³áð 12,7 ìì òà ãàðàíòóþòü ïðèö³ëüíå
óðàæåííÿ íà â³äñòàí³ äî 2,5 êì. Âèãëÿäàþòü âîíè íå ÿê çâè÷àéí³ ãâèíò³âêè, à ÿê
ñîë³äí³ êîíñòðóêö³¿ ç àìîðòèçàòîðîì, äóëüíèì òîðìîçîì, ïîëóì’ÿãàñíèêîì. Îäíàê
çàíåñòè òàêó çáðîþ íà äàõ áóäèíêó âñå æ ìîæëèâî. Âîíà çäàòíà ïðîáèâàòè áðî-
íþ 30–40 ìì çàâòîâøêè. Çàõèñòó â³ä òàêî¿ êóë³ ëåãêîâèé áðîíüîâàíèé àâòîìîá³ëü
çàáåçïå÷èòè íå â çìîç³ – íà ñåð³éíèé Mercedes ñò³ëüêè áðîí³ íå íàâ³ñèø. Ïîòð³áíà
ñïåö³àëüíî ðîçðîáëåíà ìàøèíà, çàìàñêîâàíà ï³ä ùîñü çâè÷àéíå.

Ñòâîðèòè áðîíüîâàíèé àâòîìîá³ëü ³ç òàêîþ âàãîþ òà çðîáèòè éîãî áåçïå÷íèì
ïðè ðóñ³ ïî äîðîãàõ çàãàëüíîãî êîðèñòóâàííÿ ï³ä ñèëó ëèøå êîìïàí³ÿì, ùî âè-
ðîáëÿþòü áðîíåàâòîìîá³ë³ ìàëîñåð³éíî, íà áàç³ îñíîâíîãî âèðîáíèöòâà (ïðî ùî
éøëà ìîâà ðàí³øå). Íåîáõ³äíå êàðäèíàëüíå ð³øåííÿ ïðîáëåìè ùîäî çíèæåííÿ
âàãè çàõèñòó ç³ çáåðåæåííÿì ¿¿ äîñòàòíüî âèñîêîãî ð³âíÿ. Â òàêèõ âèïàäêàõ íå-
îáõ³äíî âèêîðèñòîâóâàòè íîâ³òí³ ïîë³ìåðè, ÿê³ ìàþòü ìàëó âàãó òà âèòðèìóþòü
âåëèêå íàâàíòàæåííÿ. Ïðè ïîòðåá³ ó á³ëüø âèñîêîìó ð³âí³ çàõèñòó âèêîðèñòî-
âóºòüñÿ “ñåíäâè÷” ³ç òîíêî¿ áðîí³, êåðàì³êè òà ïîë³ìåðó. Òàêèé ìàòåð³àë íåìîæëèâî
êóïèòè ãîòîâèì íà ðèíêó òà âèêîðèñòîâóâàòè äëÿ áðîíþâàííÿ àâòîìîá³ë³â.
Ñòâîðèòè éîãî ï³ä ñèëó ëèøå òèì ô³ðìàì, ó ÿêèõ º ñâîÿ ëàáîðàòîð³ÿ ç ðîçðîáêè
òà âèïðîáóâàííÿì ïîä³áíèõ êîìïîçèò³â. Ó öüîìó “ñåíäâè÷³” êîæåí ³ç øàð³â
âèêîíóº ñâîþ ðîáîòó. Êåðàì³êà çàâäÿêè ñâî¿é ì³öíîñò³ ïåðøîþ çóñòð³÷àº òà çóïè-
íÿº òåðìîçàãàðòîâàíó àáî áðîíåá³éíó êóëþ, àëå áåç òîíêîãî øàðó áðîí³ âîíà íå
â çìîç³ öå çðîáèòè íà ñòî â³äñîòê³â. Òàêîæ íåîáõ³äíî ìàòè ³ ïîë³ìåðíèé øàð äëÿ
ïîâíî¿ çóïèíêè ôðàãìåíò³â êåðàì³êè òà áðîí³. Äëÿ êîæíîãî êîíêðåòíîãî çàìîâ-
ëåííÿ ðîçðîáëÿºòüñÿ ìàòåð³àë, ÿêèé íà ñòî â³äñîòê³â çàõèùàº â³ä âèçíà÷åíèõ
áîºïðèïàñ³â, òà ùå é ìàº çàïàñ ì³öíîñò³.

Áàãàòî âèðîáíèê³â íå áðîíþþòü äâèãóí. Âîíè ðîçðàõîâóþòü, ùî ïåðøèé
ïîñòð³ë áóäå çðîáëåíèé ïî ñàëîíó, à äðóãèé áóäå âæå íåïðèö³ëüíèì, àáî éîãî
çîâñ³ì íå áóäå, îñê³ëüêè àâòîìîá³ëü âñòèãíå â³ä’¿õàòè. Àëå öå çàëåæèòü â³ä ïðî-
ôåñ³îíàë³çìó îõîðîíè, ÿêèé íå çàâæäè íà äîñòàòíüîìó ð³âí³. Òîìó äâèãóíè, â
òîìó ÷èñë³ ñèñòåìà îõîëîäæåííÿ, ïàëèâí³ áàêè òà ìàã³ñòðàë³ îáîâ’ÿçêîâî ïîòð³áíî
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çàõèùàòè. Àâòîìîá³ëü ³ç ïðîñòð³ëåíèì äâèãóíîì äàëåêî íå çàâåçå. Áàãàæíèê
ìîæíà íå áðîíþâàòè, à îò âàæëèâ³ åëåìåíòè ï³äâ³ñêè, ÿêùî âîíè ìàþòü âèõ³ä ó
áàãàæíèé â³äñ³ê, çàõèùàòè òðåáà.

Îáîâ’ÿçêîâ³ áàãàòîøàðîâà áðîíÿ, áðîíåñêëî, äîáðå ïåðåêðèò³ ñòèêè, äíèùå,
çàõèùåíå ö³ëüíèìè êåâëàðîâèìè ìàòàìè. Ñàìå äíèùå – ç ìåòàëåâèìè ï³äñèëþ-
âà÷àìè ³ç áàëîê êîðîá÷àñòîãî ïåðåð³çó, ÿêå íå äîçâîëèòü éîìó âèãíóòèñÿ âñåðåäèíó
ñàëîíà ï³ñëÿ âèáóõó.

Ïðè ñòâîðåíí³ áðîíüîâàíèõ àâòîìîá³ë³â öèâ³ëüíîãî ïðèçíà÷åííÿ êîíñòðóê-
òîðè ñòèêàþòüñÿ ç ö³ëîþ íèçêîþ ïðîáëåì, ïîâ’ÿçàíèõ ³ç çàáåçïå÷åííÿì íàä³éíîñò³
õîäîâî¿ ÷àñòèíè, çàõèñòîì äâåðíèõ òà â³êîííèõ îòâîð³â, ïîâ³òðÿçàá³ðíèê³â, ìîòîð-
íîãî ùèòà òà ïàëèâíîãî áàêó. Íå òðåáà çàáóâàòè ³ ïðî íåîáõ³äí³ñòü îáëàäíàííÿ
àâòîìîá³ëÿ êîíäèö³îíåðîì, âèòÿæíîþ âåíòèëÿö³ºþ òà ñèñòåìîþ, ùî îáäóâàº ñêëî,
çàáåçïå÷åííÿ äîáðîãî îãëÿäó ç ì³ñöÿ âîä³ÿ, íàä³éíî¿ êóçîâíî¿ àðìàòóðè (äâåðí³
çàìêè, ïåòë³, îáìåæóâà÷³ äâåðåé òà ³í.).

Òèì íå ìåíøå íåîáõ³äíî, ùîá áðîíüîâàíèé àâòîìîá³ëü ìàâ ïîâíå áðîíþâàííÿ
ïðîñòîðó ì³æ äâèãóíîì òà ïàñàæèðñüêèì ñàëîíîì â³ä ëîáîâîãî ñêëà äî ï³äëîãè,
âêëþ÷àþ÷è óâåñü ïðîñò³ð ï³ä ïðèáîðíîþ ïàíåëëþ òà â ì³ñö³ ðîçòàøóâàííÿ ïåäàëåé.
Óêð³ïëåí³ ìåòàëåâ³ ïåðåãîðîäêè àáî êåðàì³÷í³ ïàíåë³ äëÿ çàõèñòó ðàä³àòîðà äîïî-
ìîæóòü â³äõèëèòè, à ìîæå, é çóïèíèòè êóë³. Àâòîìîá³ëü ³ç ïðîáèòèì ðàä³àòîðîì
áóäå ¿õàòè ùå äåê³ëüêà õâèëèí, ïîêè äâèãóí íå ïåðåãð³ºòüñÿ òà íå çóïèíèòüñÿ.
Ïàíåë³ ç ìåòàëó, êåâëàðó àáî êåðàì³êè, âñòàíîâëåí³ äëÿ â³äõèëåííÿ êóëü â³ä
êëþ÷îâèõ êîìïîíåíò³â ìîòîðíîãî â³äñ³êó, çðîáëÿòü âåëèêó ïîì³÷ ó çàáåçïå÷åíí³
íîðìàëüíî¿ ðîáîòè äâèãóíà.

Íåîáõ³äíî çàõèùàòè íå ò³ëüêè ñàì ðàä³àòîð ñïåðåäó òà çâåðõó, àëå òàêîæ
øëàíãè ðàä³àòîðà, ã³äðàâë³÷í³ øëàíãè, ïàëèâîïðîâ³ä, åëåêòðîîáëàäíàííÿ òà äðîòè.
Òàêå äîäàòêîâå îáëàäíàííÿ àâòîìîá³ëÿ ïîòðåáóº ïîäà÷³ äîäàòêîâîãî ïîâ³òðÿ íà
ðàä³àòîð òà âñòàíîâëåííÿ âåíòèëÿòîðà ç 8-ìà òà á³ëüøå ëîïàñòÿìè. Áðîíüîâàí³
ïàíåë³ ìîæóòü êð³ïèòèñÿ äî êàïîòó, áîêîâèõ ñò³íêàõ òà çà ðåø³òêîþ ðàä³àòîðà.
Ìîæíà ¿õ ðîçì³ùóâàòè ìîäóëüíî – íàä êîìïîíåíòàìè, ùî çàõèùàþòüñÿ.

Ïàíåë³ ç êåâëàðó ìîæíà âñòàíîâëþâàòè çà îáøèâêîþ äàõó òà çà äâåðíèìè
ïàíåëÿìè. Âîíè ìàþòü çàõîäèòè îäíà çà îäíó íàâõëåñò íå ìåíø í³æ íà ï³âòîðà
äþéìà, òîìó ùî â àâòîìîá³ë³, ÿê ³ êóëåçàõèñí³é îäåæ³, øâè º ñëàáêèì ëàíöþãîì.
Äîäàòêîâ³ ïàíåë³ ìîæíà âñòàíîâèòè ³ çà çàäí³ì ñèä³ííÿì. ¯õ òàêîæ ìîæíà
ðîçì³ùóâàòè ï³ä êèëèìîì íà ï³äëîç³ òà ï³ä ñèä³ííÿìè. ßêùî ó áàãàæíèêó íåìàº
ðàä³îîáëàäíàííÿ, òî íåìàº îñîáëèâî¿ ïîòðåáè âñòàíîâëþâàòè ïàíåë³ ï³ä êðèøêó
áàãàæíèêà, õ³áà ùî ïðîñòî ðîçì³ñòèòè äîäàòêîâèé  çàõèñò â³ä íàïàäó ççàäó.
Âíóòð³øí³é ïðîñò³ð ìàº áóòè çàõèùåíèé íàâõëåñò â³ä ïðîñòð³ëó â äâåðíèõ òà
â³êîííèõ îòâîðàõ, ìàòè çàõèñò ï³äëîãè òà ñòåë³, äâåðåé, óñ³õ âåðòèêàëüíèõ ïëîùèí
ïî ïåðèìåòðó, òîáòî ïîâíèé çàõèñò ïàñàæèðñüêîãî ñàëîíó ç óñ³õ ñòîð³í. Îáîâ’ÿçêîâ³
òàêîæ ï³äñèëåíà ï³äâ³ñêà, âñòàâêè â óñ³õ êîëåñàõ äëÿ ¿çäè íà ïðîáèòèõ àáî
ïîøêîäæåíèõ øèíàõ, çàõèñò ïàëèâíîãî áàêà â³ä âèáóõó òà ïðîò³êàííÿ ïàëèâà.
Ðåêîìåíäîâàíî ìàòè îïóñêíå êóëåñò³éêå ñêëî â ïåðåäí³õ äâåðÿõ, ïåðåãîâîðíèé
ïðèñòð³é “âîä³é-âóëèöÿ”, äîäàòêîâèé çàõèùåíèé àêóìóëÿòîð, êîìï’þòåðíèé áëîê
êåðóâàííÿ äâèãóíîì, äèñòàíö³éíèé çàïóñê äâèãóíà [2].

Îñîáëèâî ïîòð³áíî çàóâàæèòè íà òîìó, ùî âñÿ öÿ íàäëèøêîâà âàãà âàæêèì
òÿãàðåì ïîêëàäàºòüñÿ ³ íà êîðîáêó øâèäêîñòåé. Ñàìå òîìó äëÿ íå¿ ïîòð³áåí
ìàñëîîõîëîäæóâà÷. Í³÷îãî íå çàõèñòèòü âàñ, ÿêùî êîðîáêà øâèäêîñòåé
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ïåðåãð³ºòüñÿ òà çàãîðèòüñÿ. Íàéâ³ðîã³äí³øå, íåîáõ³äíî âñòàíîâëþâàòè äîäàòêîâó
çàõèñíó ïëàñòèíó ï³ä ¿¿ êîðïóñîì. Âîíà íå ò³ëüêè â³äõèëèòü êóë³, àëå é çàõèñòèòü
êîðîáêó â³ä óäàð³â îá êàì³ííÿ, êðàé òðîòóàðó, ÿêùî äîâåäåòüñÿ çàñêî÷èòè íà
áîðäþð ï³ä ÷àñ âòå÷³.

Êð³ì òîãî, ìîæíà äîäàòêîâî âñòàíîâèòè ñóö³ëüíó ïëèòó âäîâæ óñ³º¿ íèæíüî¿
÷àñòèíè àâòîìîá³ëÿ. ¯¿ çàâäàííÿì áóäå çàâàäèòè âñòàíîâëåííþ ï³ä ìà-
øèíîþ âèáóõîâîãî ïðèñòðîþ àáî çàõèñòèòè â³ä êóëü òà ãðàíàò. Àëå öå âïëèíå íà
çðó÷í³ñòü îáñëóãîâóâàííÿ àâòîìîá³ëÿ, íàïðèêëàä çàì³íîþ ìàñòèëà.

Ïðîãóìîâàíèé, íàäì³öíèé, ñàìîçàòÿãóþ÷èéñÿ ïàëèâíèé áàê – öå äîðîãèé,
àëå äîáðèé äîäàòîê, îñîáëèâî ÿêùî âè â³äìîâèëèñÿ â³ä çàõèñòó éîãî ïàíåëÿìè
àáî ïëèòàìè. Íå òðåáà õâèëþâàòèñÿ çà òå, ùî ç ïðîñòð³ëåíîãî áàêó âèòå÷å ïàëèâî.

Ùå îäíèì ³ç ìîìåíò³â, ÿêèé íåäîîö³íþþòü, º ïàëèâîïðîâ³ä – ïðîñòà
ïëàñòìàñîâà àáî ìåòàëåâà òðóáêà, ÿêà éäå â³ä ïàëèâíîãî áàêó äî äâèãóíà. ×àñòî
âîíà â³ëüíî ïðîêëàäåíà âäîâæ ëîíæåðîí³â, à òðåáà ùîá âîíà çíàõîäèëàñÿ íå íà
âèäó òà ïîâåðõ øàñ³. Éîãî ïîòð³áíî çàõèùàòè ì’ÿêîþ àáî òâåðäîþ áðîíåþ, áî
óëàìêè êóëü, êàì³ííÿ ÷è áåòîíó, ùî ëåòÿòü ³ç âåëèêîþ øâèäê³ñòþ, ìîæóòü ïåðå-
áèòè ïàëèâîïðîâ³ä. À ÿêùî äâèãóí íå îòðèìàº íåîáõ³äíî¿ ê³ëüêîñò³ ïàëèâà, âíóò-
ð³øí³é êîìï’þòåð äóæå øâèäêî éîãî âèìêíå.

Ìîæëèâ³ñòü âñòàíîâëåííÿ ï³äñèëåíèõ áàìïåð³â, îñîáëèâî ïåðåäíüîãî, òåæ
³íîä³ íåäîîö³íþºòüñÿ. ßêùî ³ñíóº íåîáõ³äí³ñòü ó áðîíþâàíí³, òî ³ñíóº ³ íåîáõ³ä-
í³ñòü ó ï³äñèëåíèõ áàìïåðàõ, ÿê³ äîçâîëÿòü âèêîíàòè òàðàí.

Ñåðåä ïîòåíö³éíèõ áàçîâèõ àâòîìîá³ë³â äëÿ áðîíþâàííÿ äîì³íóþòü
àìåðèêàíñüê³ øàñ³ çàâäÿêè ¿õí³é ì³öí³é êîíñòðóêö³¿, â³äíîñíî äåøåâ³é ö³í³ òà
â³äñóòíîñò³ âåëèêî¿ ê³ëüêîñò³ åëåêòðîí³êè. ßêùî çàìîâëÿþòü øàñ³ ó çàâîäà-
âèðîáíèêà, âèáèðàþòü ìàêñèìàëüíî ï³äñèëåíèé âàð³àíò. Ïîäàëüøå ïîñèëåííÿ
êîíñòðóêö³¿ â³äáóâàºòüñÿ ïåðåä áðîíþâàííÿì. Ï³äñèëåííþ â ïðîöåñ³ áðîíþâàííÿ
ï³äëÿãàº êóçîâ: ñò³éêè, ïåòë³ äâåðåé, ñàì³ äâåð³ òà ì³ñöÿ ¿õ êð³ïëåííÿ äî êóçîâà.
Ó ðåçóëüòàò³ çàìîâíèê îòðèìóº íàä³éíèé â åêñïëóàòàö³¿ àâòîìîá³ëü ³ç ï³äâèùåíèì
ðåñóðñîì ïðàöåçäàòíîñò³. Çàçâè÷àé ó ïðîöåñ³ âèðîáíèöòâà âèêîðèñòîâóºòüñÿ
êîìï’þòåðíå ìîäåëþâàííÿ òà êåðóâàííÿ ïëàçìåííèì àáî âîäíèì ðîçêðîþâàííÿì
áðîí³ òà ñïåöñïëàâ³â áåç ¿õ íàãð³âàííÿ (òàê çâàíà “õîëîäíà ð³çêà”). Ïðè íàãð³â³
áðîí³ ¿¿ çàõèñí³ âëàñòèâîñò³ ãóáëÿòüñÿ òà âîíà ïåðåòâîðþºòüñÿ íà çâè÷àéíå çàë³çî.

Íåìîæëèâî çàõèñòèòè àâòîìîá³ëü áåç òàê çâàíîãî ïðîçîðîãî áðîíþâàííÿ.
Êóëåñò³éêå ñêëî äëÿ ìàøèí ïðèõîâàíîãî áðîíþâàííÿ – áàãàòîøàðîâå, ç³ãíóòå,
ïîâòîðþº êîíòóðè ôàáðè÷íîãî ñêëà. Äî íèõ ïðåä’ÿâëÿþòüñÿ äóæå âèñîê³ âèìîãè:
êð³ì çàõèñíèõ âëàñòèâîñòåé âîíè ìàþòü áóòè ç äîáðîþ ñâ³òëîïðîíèêíåí³ñòþ òà
íå äàâàòè âèêðèâëåíü. Ëîáîâå òà çàäíº ñêëî ïîâèííî áóòè ç ï³ä³ãð³âîì äëÿ
åêñïëóàòàö³¿ àâòîìîá³ëÿ â çèìîâèé ïåð³îä. Óñå ñêëî ïîâèííî ìàòè ïîë³êàðáî-
íàòíèé øàð äëÿ óòðèìàííÿ ôðàãìåíò³â ñêëà ïðè îáñòð³ë³ çîâí³.

Äëÿ øâèäêîãî â³äõîäó ç ì³ñöÿ ïðèãîäè íà ïîøêîäæåíèõ øèíàõ âèêîðèñòîâó-
þòüñÿ ð³çí³ ïðèñòîñóâàííÿ. Öå, çàçâè÷àé, êîëåñà ç âíóòð³øí³ìè âñòàâêàìè, ÿê³
çàáåçïå÷óþòü ðóõ òà êåðóâàííÿ àâòîìîá³ëåì ïðè ñïóùåíèõ øèíàõ íà â³äñòàíü äî
70…100 êì. Êîë³ñíà âñòàâêà çàñòîñîâóºòüñÿ ò³ëüêè â áåçêàìåðíèõ øèíàõ.

Äóæå âàæëèâî çáàëàíñóâàòè âàãó áðîí³ àâòîìîá³ëÿ äëÿ çáåðåæåííÿ éîãî
íàä³éíîñò³ òà ìàíåâðåíîñò³. Ïåðåâàíòàæåíèé àâòîìîá³ëü áóäå ïîâ³ëüíî ïðèñêî-
ðþâàòèñÿ òà ìåíø åôåêòèâíî ãàëüìóâàòè, íèì áóäå âàæêî êåðóâàòè íà êðóòèõ
ïîâîðîòàõ, òà â³í çàâæäè áóäå ìåíøå ïîâ³ëüíèì ó áóäü-ÿê³é ñèòóàö³¿, êð³ì
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ïðÿìîë³í³éíîãî ðóõó. ßêùî äóæå ïåðåâàíòàæèòè âåðõíþ ÷àñòèíó êîðïóñó àâòî-
ìîá³ëÿ, â³í ìîæå âèêëèêàòè íåâð³âíîâàæåííÿ, áóäå êà÷àòèñÿ, çàðèâàòèñÿ íîñîì 
òà áóäå ñõèëüíèì äî ïåðåâåðòàííÿ. Äóæå âåëèêà âàãà ñïåðåäó àáî ççàäó òåæ 
ìîæå çóìîâëþâàòè íåð³âíîâàãó àâòîìîá³ëÿ, íåð³âíîì³ðíå íàâàíòàæåííÿ íà ìîñòè 
³ ñõèëüí³ñòü äî çàíîñó. Äëÿ óíèêíåííÿ öüîãî ïîòð³áåí äîñâ³ä÷åíèé ìàéñòåð ³ç 
áðîíþâàííÿ, ÿêèé òî÷íî âîëîä³º ³íôîðìàö³ºþ, ùî ìîæå âèòðèìàòè êîæåí 
àâòîìîá³ëü, òà äå, ñê³ëüêè ³ ÿêî¿ áðîí³ ïîòð³áíî ðîçì³ñòèòè.

Âèãîòîâëåííÿ áðîíüîâàíèõ àâòîìîá³ë³â – øòó÷íå âèðîáíèöòâî, êîæíà
ìàøèíà âèêîíóºòüñÿ çà ñïåöèô³êàö³ÿìè êîíêðåòíîãî çàìîâíèêà. Òîìó íàâ³òü
îäíàêîâ³ àâòîìîá³ë³, áðîíüîâàí³ îäí³ºþ é ò³ºþ æ ô³ðìîþ äëÿ ð³çíèõ çàìîâíèê³â,
ìîæóòü â³äð³çíÿòèñÿ äåòàëÿìè êîíñòðóêö³¿.

Ó ö³é ñòàòò³ îáìåæèìîñÿ ëèøå ñòèñëîþ ³ñòîð³ºþ òà êîíñòðóêòèâíèìè îñîá-
ëèâîñòÿìè ñòâîðåííÿ áðîíüîâàíèõ àâòîìîá³ë³â, à ïðàêòè÷íå âèêîíàííÿ íåõàé
çàëèøàºòüñÿ âèêîíàâöÿì çã³äíî ç âèìîãàìè çàìîâíèê³â.
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CONSTRUCTIVE FEATURES
OF CAR ARMOURING

Paper provides a brief historical reference on the creation of armoured vehicles.
The relevance of armouring of means of moving people and cargoes is considered.
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Н а у к о в о � п р а к т и ч н и й  ж у р н а л

There are historical examples of vehicles armouring. The countries-originators of cars
armouring and the initial experience of their use in the First World War are noted.

The directions and general technical requirements for the secret amour of so-
called “civilian” armored cars are presented. The constructive features of car armouring
of both serial cars and vehicles created for specific customer requirements are
described. The description of processes of factory and cars armouring is given. Attention
is focused on the principal differences and features, the pros and cons of such cars
armouring are evaluated.

Methods and options used in the creation of armored vehicles for the
transportation of special vehicles are considered. The approaches to armour the cars
and trucks are described. Various options for armour of cars for transportation of
special vehicles are estimated. There are examples of the increasement of the cost of
the car after armouring.

The levels of secret car armouring are updated depending on the goals, cost of
the work, the probability of attack and modern technical capabilities. The protective
properties of the car armour made in accordance with the developed project of its
armour protection have been evaluated.

The examples of modern materials used for armouring cars are given, and their
capabilities are assessed depending on the attack options on the object and the
characteristics of the probable means of destruction. The so-called “opaque armour”,
multilayer polymers and bullet-resistant glass are described.  Examples of breakage
of armour by means of defeat are given. The capabilities of various modern sniper
complexes are evaluated and potential ways of protection against their use are analyzed.

The constructive features of creating cars with secret armour are systematized
in accordance with an improvement of the means of destruction, the capabilities of
modern materials for armour protection and the trends of technical progress. An
importance of using armoured cars is shown. General requirements for cars with  secret
armour are described: its so-called “armored capsules”, glass, door locks and hinges,
engine and its systems, transmission, running gear, wheels, luggage compartment,
bumpers, life support systems and a driver’s view.

Several recommendations for the constructive features of secret car armouring
are formulated depending on the specific requirements that will be applied to it.
Attention is drawn to the importance of the issues of preserving mobility, safety,
convenience and the specifics of driving an armored car.

Keywords: armoured vehicles, armour, armoured glass, protective equipment,
armoured cars.
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