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KHura nocssilieHa BOEHHOMY OTHIO - OTHIO B Jocrnexax Mapca

Bcenoxuparomee miams Kak opyxue UCIOJb30BaJOCh 4e-
JIOBEYECTBOM C NIOMCTOpUYECKUX BpeMeH. OTroHb - 3T0 ¢heHo-
MEH 4YeJIOBEYECKOM KYJbTYpbl, CTapeiilliee B UCTOPUU YeJIOBEUE-
CTBa Opyxue, HauboJiee YyHUBEpCaJbHOE BO BeC BpEMEHa U Y BCex-
HapoJIOB.

Bekamu 3axBaTumMKu INPpOXOJAUJIUCh «OTHEM U ME€YOM» I10 3a-
BOC€BAaHHLIM CTpaHaM. M uMeHHO 3TO SABJISIIIOCH OOIHUM U3 OCHOB-*
HbIX BUJOB IOPaXEHUS - OTOHb U Me4! (M UMEHHO CHayaJla OrOHb,
a yX MoToM u Med). M yero cTout omHO TOJIBKO Ha3BaHUE caMoi
HaJexXHOU U 3(p(PEeKTUBHON TAKTUKU OIMYCTOLIEHUS] BPaXeCKOM
TEPPUTOPUU - TAKTUKHU <«BBIKXKEHHOU 3eMu»!

CaMmas rpo3Has BO€HHasi KOMaH/a CeroJHsi MpakTUYeCcKHu Ha
BCEX sI3bIKaxX MUpa 3ByYUT UMEHHO TaK - «oroHb»! U 3;momy coce-
Iy U3IpeBJie MOAIYCKaAIU «KPacHOTO IeTyxax... Jaxe B Mudono-"
MU CaMbIM CTPAlUHbIM IPOTMBHUKOM T€POEB SIBJISIOTCS OTHEbI-
alye ApakoHbl ¥ npoune 3meu [opriHbIuM. [la v r1aBHbIIA ONIO-
HeHT bora, 1bsBOJ, CTpalleH MPeXae BCero aaCKuUM IUIAMEHEM.
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NPEAYBEOOMJIEHME OT ABTOPA

Moum CHIHOBBSIM,
Makcumy, Jlenucy u MBany,
MOCBSIIACTCS 3Ta KHUTA

[MpenyBenomMnieHne OT aBTopa

Ocoub ~ Hauboaee NOOBUNICHOE, USMEHUUBOE
U3 écex Habadaemvix 8 npupooe s16.1eHUll.

B. @. Acmyc

Kazknass kHura mMeeT CBOIo IpeapicTopuio. iMeet ce v a1a.

M3ygas ncropun MMBUWIN3AIINH B IIEJIOM M BOCHHYIO MCTO-
pUIO B YACTHOCTU, aBTOP OOpaTH/I BHUMaHME Ha TY KOJIOCCATb-
HYIO POJIb, KOTOPYIO UTPAJIO OTHEHHOE OPYK1E€ B BOGHHOM MC-
TOopnU YejioBedecTBa. Ho mHMOpMAIINS IO 5TOMY BOIIPOCY, KaK
OpaBUJIO, paclblIeHa I10 JIMTepaType, U 1IeJAbHBIA B3IJISI Ha
OTOoHb B 00J1M4Ybe Mapca y Herpo@deCcCUOHAaIOB OTCYTCTBYET.
Cyl1IeCTBYIOT KT ILITH O POJIY OTHSI B XO3SIiICTBEHHOM AeSITEIbHO-
CTH 4YeJIOBeKa - B OBITY, IPOMBIIIUICHHOCTH, B OCBOCHUM U TIO-
Kope! 11 ripupoabl. Ho BoeHHBIM actieKT rtaMeHu B [ mx tpaam-
OMOHHO UTHOPHUpYeTCs. B KHUrax mo BOCHHOI TeMaTHUKeE O 3a-
KUTATEIBHOM OPYXXWHU YaCTO TOBOPUTCSI BCKOJIB3b, HE aKIICII-
TUPYST BHUMAHUS HA €r0 9acTO CTPATeTUYECKO poan (MBI TO-
BOPMM MMEHHO O MOITYJIIpHOM JIMTepaType - B CHelINaIbHOMI
BOEHHOI1 JIUTepaType IpodsiieMa 3aXKUTaTeIbHOTO OPYXUS W3-
JjlaraeTcsi BeCbMma MoJjiHO). IMEHHO 3TO OOCTOSITEILCTBO - 3Ke-
JaHWe IIPOOYINTH Yy IINPOKOr0 YUTATENIsI MHTEPEC K «OTHEH-
HOIl» TeME - 3aCTaBWJIO aBTOPa B3SAThCS 3a 3Ty KHUTY.

Tema BoeHHOTO OTrHs Oe3rpaHuYHa. JlaHHasI KHUTA SIBJISI-
€TCsI MOITBITKOM KpaTKOro o0630pa BCEro KOMILIEKCa BOIIPO-
COB, CBSI3aHHBIX C OOEBBIM IMPUMEHEHUEM OTHEHHBIX CPEICTB
nopaxeHHs B UCTOPUU HUBUIM3auU. KHUra nmocssmeHa
OTHIO KaK caMOMY I'pO3HOMY OpPYXXMIO BCEX BpeMeH U Hapo-
OB, C HaJajia 4eJJOBEYCCKOM UCTOPUU W IO HAIIUX THEU,

CuuTaeTcsi, 9YTO OpPY>KME MAacCOBOTO MOpPaXXeHUsI - MpU-
priterus Beka XX. K HeMy TpaAUIIMOHHO OTHOCSIT XUMUYEC-
Koe, 0aKTepHuoJIornieckoe M simepHoe opyxue. Ho mouyemy-To
3a0BIBAIOT PO O0EBOIT OTOHB. A Bellb 3aXKUTaTEJIbHOE OPYKIeE
MOCTOSIHHO MCIIOJIb3YEeTCsI Ha MNPOTSKEHUU BCEU MCTOPUU
yeJ0oBeYeCKO LIMBUIM3alU, U ero 3MGheKTUBHOCTh BIIOJI-
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OrHEMETHO-3AXWUIATEJIbHOE OPYXXUE

He CpaBHMMaA C ICICTBUEM COBPEMEHHBIX BUIOB OPYXKHS Mac-
coBoro nopaxenus: (OMII). C nomo1ibio ApeBHETO KaK MUP
OTHS BeKaMU YCIIEIIHO pelllajiuch O0eBbIe 3a1a4uu, KOTOPhIE
Ternepb aCCOUUUPYIOTCS ¢ HOBOMOAHBIMU Bugamu OMII -
YHUYTOXAJIUCH LIBETYyILKE ropoja (FeHOLMI), ITIOCEBhI U Jieca
LIEJIBIX CTpaH (3KOoJIoruveckasi BoiHa).

ITosToMy 3axxuratebHBIE CPENCTBa MO MX 00eBOI 3(P-
(peKTHBHOCTHU BIOJHE MOXHO HA3BaTh SAEPHBIM OpYyXUEeM
aHTuyHoCTU. Ho 1 Ha mopore 111 Thicsa4eneTrs 6oeBoe miaMs
SIBJIIETCSL OJHUM M3 CaMbIX [VIABHBIX U MOIIHBIX IOpaXxalo-
ux (GakTopoB COBpeMEHHOro opyxus. bojee Toro - orxe-
METHO-3aXKUTaTeJIbHOE OPYKHE CYUTACTCS OOHUM U3 CaMbIX
BapBAPCKMUX METOJ0B COBPEMEHHOIM BOMHBI.

B 3T0li KHUTE aBTOp MOCTaBUJI cede 3amavy paccKa3aTh
BHSATHO U MHTEPECHO O 3aXUTaTeJIbHOM OPYXHM B €r0 He-
MPEePHIBHOM UCTOPUYECKOM Pa3BUTUM, COBPEMEHHOM COCTO-
SIHUU U MEPCIEeKTUBAaX. DTO HEe SHIUKIIONEAUS U HE TEXHU-
YeCKU CIIpaBOYHUK. ABTOP OIIPEIEsIsSIeT CBOM TPy KaK CBOe-
00pa3HYI0 KHUTY [J151 YTEHUS JAJIS1 IUJIETAHTOB (B IIPSIMOM -
MOJIOXUTEIBHOM - CMBICJIE 3TOIO CJIOBA, T. €. HE CIIELIMAINC-
Ta, HO 4YeoBeKa 00pa3oBa!l Toro, J1000IBITHOTO U LI TTEPECY-
IOLLIErocst JaHHOM TeMOIii), 0MHAKO ITOCTapasIcs IIPU STOM He
COUTBCS HA MYCTYIO pa3BIeKaTEIbHOCTb.

KHura 3agymaHa aBTOpoM Kak cBOeoOpa3Hblit 0030p BO-
€HHOro IpuMeHeHus1 orHsi. Kak u 1100601 0030p, OH OUeBU/I -
HO HETOJIOH, a TeMa ero HeoObsATHA. [loaTomMy aBTOp mpocUt
yyTaTeass O CHUCXOAUTEIbHOCTU U ¢ 0J1aroJapHOCTbIO MpU-
MET JII00YI0 KOHCTPYKTUBHYIO KPUTHUKY, 3aMedaHus U 100aB-
JIeHUs, UAyIIKUE OT CIIeLUaIUCTOB-eIMHOMbIIIIECHHUKOB 13
Tex objacTeid HayKuW U TEXHUKH, YTO 3aTPOHYTHI B JAaHHOM
KHUre. EMTMHOMBIIIJIEHHUKOB, MCKPEHHE XKeJTal0IIMX OIS -
PU3UPOBaTh 00J1aCTh CBOUX NMPO(ECCHOHATBHBIX NUHTEPECOB.

Ilo naHHBIM aBTOpa, 3Ta KHUTA 3a MOCACIHUE TT0JIBEKa
SIBJISIETCSL TIEPBBIM OITBITOM ITOMYJISIPHOIO M3JIOXEHUS CTOJIb
Ooraroif U MHTEPECHOM TEMBI.



BCEMOXXWUPAIOLLLEE TJ1IAMA

naBsa 1

BcenoxupatoLee nnams

.. Zlobbiearnue ocHs ... enepavie 00Cmasu.a0 4ea08eKy 20CNOJCME0
Hao onpedeneHHOl CUAol Npupoodsbl U MeM OKOHUAMENbHO
omaodenuno uenoseKka Om JHCUBOMHO20 UAPCMEa.

®@. DHreanc




OM'HEMETHO-3AXKUIATEJIbBHOE  OPYXXME

OroHb - OHO M3 CaMbIX OOJBIINX YyAeC MPUPOAbI, C KO-
TOPBIM Y€JIOBEK MO3HAKOMMJICS Ha 3ape CBOEro CylleCTBOBa-
Husa. C Toro BpeMeHu, korna TutaH IlpomeTeit mMOXuTuI ¢
OjuMnia OroHb M MPUHEC ero JIIoASIM, MiaaMs Mpuoodpeso pe-
LIAIONUIYI0 POJIb B Pa3BUTUM YEJOBEUECKON LIUBUIN3AIIUUA.

Bcenoxuparliee miaMms Kak OpyXue UCMOJIb30BAIOCh
YeJIOBEYECTBOM C JOUCTOPMUYECKUX BpEeMEH, U YIIOMUHaHUE
00 3TOM BUJE€ BOOPYXEHHOU OOPHOBI MBI HaXOAUM B CaMbIX
paHHUX MUCbMEHHBIX UcTOuHUKaX. C mepuoaa mepBbIX cpa-
KEHUU U OMTB MEXIy HApOJAaMU YEJOBEK CTPEMMUIICS UCIIOJb-
30BaTh OTOHb B KauecTBe 00eBoro cpeactsa. Boobiiie roBopsi,
miaaMsl Bcerma o0Jiafajgo OTPOMHOM TIPUTATATEIbHOW CUITON
s mojeit. OToHb - 3To (eHOMEH 4YeT0BEYECKON KYJbTYPHI.
ITpakTuyecku Bce MapoAbl MPOLIJIU B CBOEM Pa3BUTHUU ITall
MOKJIOHEHUS OTHIO U ero odoxecTBieHUs1. ZKepTBEHHbIN 1
OYMCTUTEJIbHBI OTOHb - MPU3HAK MHOTHUX PEJUTMil Mupa U
TIC MeHee MHOTHX 00psAnoB. OTHEMOKIOHHUKY, MTOKJIOHSI0-
1KMecs CBALIEHHOMY OTHIO, ObUIM MPAKTUUYECKU BO BCEX YTrOJ-
Kax 3eMHoOro mapa. Jla u caMblii pacIpOCTpaHEHHBIN «aKT
Bepbl» ayTonade B Mepuo] MHKBU3UILIUU SIBJSICS UMEHHO
Ka3HbI0 €peTHKa Ha OYMCTUTEJbHOM OrHe KocTpa. OTrosoc-
KOM TOTO BPE€MEHMU MOXHO CUYUTATh U OJIMMITMACKUI OTOHb,
U «BEYHBbI/A OTOHb», 3aXXKUTaeMbIli B Hallle BpeMsl Hal MOTWJia-
MU MaBIIMX Ha MoJie OpaHu.

M3BecTHO, KaKMe OrPOMHBIE TOJITBI 36 BaK COOMPAIOT KPYTI-
Hble MOXaphl, TIOOYIOLIMUXCS 3PEIUILEM pa3Tysia CTUXUUA OTHS.
A yX OTHEHHBbIE 3penunia - ¢peidepBepKu - BCeraa U Be3le
MOJIb30BaJINCh BCEHAapOaHON M1000Bb10. Ilcuxuarphl pasiu-
YaloT ONHY U3 «MaHUil» - mupoMaHuio. CTpamalouuii 3TuM
HEIyTOM MaHbSIK-IOJKUTATeb TOTOB CIIAJIMTh XOTh CBOU J0M,
JIMIIb OBl TTOJ000BAThCA HAa YYAECHBIN BUI OTHSI, K KOTOPOMY
OH HCIIBITBIBAET HEOJ0JIMMOE BIIEUECHUE.

OroHb npouyHo Bouea B ¢doabkiop. M camasa rposHas
BOEHHasi KOMaHJa 3BYYUT UMEHHO TaK - «OrOHb»! (IMpaKTH-
YyecKr OOMHAKOBO Ha BceXx s3bikax mupa). M ecau mpume-
HUTEJIbHO K JIIOOOMY BUIY OOBIYHOTO OPYXHUSI BbIpaxkKeHUs
«TOYHBIA OTOHb», «KMHXAJbHBI OTOHb», «IJIOTHBIA OTOHb»
He Oojiee yeM obpas, rurnepbdosa, To B caMOM OYKBaJlbHOM
CMBbICJIE OHU OTpaxKamwT MPUHLUI AEHCTBUS 3aKUTaTesb-
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BCEMOXXWPAIOLLIEE MJIAMA

uoro opyxus. Jla u 310My coceay U3ApEBIIe MOAMNYCKalu
«KpacCHOIO TIETyXa»...

Haxe B MU(OJIOTUU CaMbIM CTPAlllHBIM NPOTUBHUKOM
TepOoeB SABISIOTCS OTHEAbIIIAIINE APAKOHBI U IIpodyue 3Meu
T'opbiHbiun. [Jda 1 rj1aBHBIA ONINOHEHT bora, AbsiBoJI, CTpalleH
npexXae BCero aiCKuMM MJIaMEHEM U T'€€HHOM OTHEHHOM...

Saoxcueamenvrole cpe()cmea ABAAIOMCSL 8 GOCHHOM 0ene mexHuU-
yeckumu cpedcmeamu 60pvObL, deilcmayroujue nocpeocmeom
pa36U6aemoll UMuU 8blCOKOU memnepamypul. HMx Ha3Hauenue -
6bl3bleamb nosxcapsl cmpoeHuL?, cKAa006 coproveco, s1ecoe U
noceeoe, 63pbulebl 606]’1])11]’1(1006’ u nopuymamepuaﬂbﬁoﬁ uyacmu.
Boennasa snuurxaoneousn

Hapsay ¢ caMbIM LIMPOKUM MCHOJIb30BAHMEM OTHSI B MUP-
HBIX LEJISIX JIOAW M3JaBHA MOJb3YIOTCS UM KaK MOILIHBIM Cpell-
CTBOM IOpaxKeHUs U paspylieHus] Bo BpeMs BOH. Bekamu
3aXBAaTYUKU MPOXOJUIUCH «OTHEM U MEUYOM»IIO 3aBOCBAHHBIM
cTpaHaM. Ml UME@HHO 3TO SABJSJIOCH OMHUM M3 OCHOBHBIX BH-
OB TTOpaXXeHUS MPOTUBHUKA - OTOHb M Med! (M MMEHHO B
9TOM MOPSIIKE: cCHayajaa OroHb, a YK MoToM U Meu). M eciu
MEUM B Hallle BpeMsl KaK-TO BbILLIU U3 YIIOTpeOJeHUs, TO IPO3-
HOe TlJIaMsl B BOEHHOM JieJie 3[paBCTBYET M MPOLIBETAET IMO-
HbIHE, JIMIIb TOJHKO MHOTOKPATHO YCHJIMB CBOIO IOpaXKaro-
Iy Molllb. Ml 4ero cTout oJHO TOJIbKO Ha3BaHHUE caMOUl Ha-
JIeXHOU 1 3(GhEeKTUBHON TaKTUKM OIMYCTOLIEHUST BpaXKecKoi
TEPPUTOPUM - TAKTHKU «BBIKKEHHOU 3eMJIH»!

OroHp - crapeiiliee B MUCTOpPUM YeJOBEUYECTBA OpYyXKUeE,
sABJISOIIeecs HauboJjiee YHUBEPCAJIbHBIM BO BCE BpeMeHa U
y Bcex HapoaoB. [TosIBAsiIIOTCS HOBbIE M MCYE3al0T cTapbie
CpelcTBa BOOPYKEHHOII OOpbObI, HO OTOHb OBLI, €CTh U OYy-
JET ONHMM U3 OCHOBHBIX CPEICTB MOPaXEeHMS TMPOTHBHUKA
Mpu JI000M YpOBHE Pa3BUTHUS TEXHUKHU, TEXHOJOTUHU, LIU-
BUJIU3ALUMU.

Mnes orHemeTaHusl yXOAUT KOPHSIMU TJyOOKO B MCTO-
puio. HaBepHOE, MOXXHO HAaYMHATh OTCYET C TOTO BPEMEHH,
KakK 4YeJIOBeK HaydyuJcs OTIYTMBaTh TOPSIILIMMM TOJIOBEIIKA-
MM IMKUX XXUBOTHBIX. OTOHb OBLT OMHUM U3 MEPBBIX CPEICTB,
MPUMEHSBIIMXCS JJIs1 3alMThl U HalaAeHUs ellle Ha 3ape Cy-
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OrHEMETHO-3AXUIATEJIbHOEOPY)XUE

LIeCTBOBaHUS 4yesioBeyecTBa. KocTphl 3aluMiany CTOSHKU
HalluX AAJEKWUX MPEeAKOB OT HamaJeHUs XUIIHBIX 3BEpEH,
MbUTAIOIIMIA MYYOK CYXMX CMOJUCTBIX BETOK ObUI B pyKax 3a-
TOHUIMKOB, THaBIIMX XXMBOTHBIX K 3apaHee OTPBHITHIM U 3a-
MaCKMPOBAHHBIM JOBYMM SIMaM NpU 0OJaBHBIX OXOTax.

A yX TOTOM OTOHb ObLT MPUMEHEH U B BOEHHBIX LIEJISIX, T.
€. IpoTUB cebe MmomoOHbIX. ['opsiue Gakenbl, TOJOBHU, YIJIU
KUCTOJb30BAJINCh NIPU PA3JIUYHBIX CTOJTKHOBEHUSIX MEXIY
TJIEMEHaMU.

DD DeKTUBHOCTD MJIAMEHU KaK OpPYXHUS OMpeaessieTcs
TE€M, UTO JOCTAaTOYHO BO3HUKHYTh Jaxke HEOOJbIIOMY OYary
OTHS, W TIOXap YXe BIIOJHE CaMOCTOSTEIbHO OyIeT IJIUThCS
JI0 TeX Top, MoKa He CTOpUT Bce, YTO MOXeT ropeTh. Harmsima-
HBI/ MpUMEP: YTOObI OHUM MaXOM YHMUTOXUTb IrOpOJ Cpel-
HEro pa3Mepa C MOMOIIbIO B3pbIBA, HEOOXOIMMO KaK MUHM-
MYM HMETH sIepHYI0 O0MOYy. A UTOOBI MOJYYUTh TOT XKe -
(eKT ¢ MOMOIIbIO OTHSI - TOCTATOYHO M OJHOM CIMYKU (KakK
U3BeCTHO, MOCKBa, IO pPyCCKOM MOCJOBUIIE, OT IPOLIOBOM
CBEUKM Ccropesa).

M Hamum npeaku Mcrnojb30Bajlu OTOHb HAa BOWHE HE C
MEHbIIEe U300PETaTeIbHOCTbIO, UeM Mbl, TPUMEH ST 3K -
ratejibHbl€ BEIIEeCTBa, HE YCTYMNarolIle YacTo o CBOel 0oe-
BOli 3((EeKTUBHOCTU CBEPXCOBPEMEHHBLIM, pa3paboTaHHBIM
Ha YPOBHE «BBICOKHUX TEXHOJOTUI».

3nech ciaeayeT OTMETUTh, YTO HUKOTAA B UCTOPUU YeJ0-
BEYeCcTBa HE CYLIECTBOBAJIO aOCOIOTHOTO OPYXUs, MPUTOA-
HOTO K NPUMEHEHMIO BCErIa U Be3le, B JI000K TaKTUYEeCKOM
WU CTpaTernmyecKkoi cutyanuu. B pasHoe BpeMs Ha 3'ly pojb
MPEeTeHJ0BAJIM caMble pa3Hble BUIbI OPYXMSI - HAIpUMeED My-
JIEMETHI, TAHKU, aBUAllU, SIIEPHOE OpYyXUe, JIa3epbl U Opy-
XKUE «3BE3IHBIX BOHH>>, - HO JaXe TaKOE€ CTOJIb YHUUTOXU-
TEJIBIIOE OpYXUe, KaK aTOMHOE, He SBJSIETCS MOMJIMHHO YHU-
BepcajbHbIM, U Ha €r0 MIPUMEHEHUE HAKJIaAblBAETCSI MHOXE-
CTBO OTPAHUYEHUI: TEXHUUECKUX, TTOJUTUYECKUX, PU3NYEC-
KHX, 9KOJIOTMYECKUX, I0pUIndYeckux, sTnueckux. Ho npoxo-
IUJIW BeKa, MPUXOAUIU U YXOAUIU B HEOBITUE, CMEHSS APYT
JIpyra, MPETeHAECHTbl HA BEPXOBHBINA TUTYJ B MUPE OPYXKHS.
N, noxanyii, TOIbKO 3aXXUraTejJbHOE OpyXue, He Oyayuu, KO-
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BCEMO>XUPAIOLLLEE IJIAM4A

HEYHO, MOJHOCTbIO YHUBEPCAIbHBIM, OJIMXKE BCEro npuoiu-
JKaeTcsd K 9TOMY MOHATHIO.

Ha nporsxeHuu Bceit BOGHHOI MCTOPUU OHO MpPaKTHU-
YeCKHM BCeraa 0Ka3blBajaoCh OQHUM U3 IJ1aBHBIX MOPaXKaIOIINX
(bakTOpOB, C OIMHAKOBO BHICOKOW 3(P(PEKTUBHOCTHIO pellia-
olllee KaK TAKTUYECKME, TAK U CTpaTernyecKue 3a1a4yu BOii-
HbI. 3aXXUTaTEJbHOMY OPYKUIO YACTO MPUHAJIexasna pela-
10111281 pOJib B UCXOJIe MHOTUX OUTB, CpaxXeHU, ocal, BOMH,
MEHAIOLKX JTULO UCTOPUU.

HMHTepecHO, YTO MpapoauTeeM COBPEMEHHOTO OrHe-
CTPEJIbLHOTO OpYyXUS ABUJIOCH UMEHHO OpYXHUE OrHeMeTa-
foiee. [ToaToMy npeBHUE 3aKUTaTesibHbie OOEBbIE YCTPOWi-
CTBa ABUJIMCH POAOHAYATIbHUKAMU HE TOJIBKO CYNEPCOBpE-
MEHHBIX HalTaJIMOB U TePMOOApUUECKUX OTHEMETOB, IO U
BCETO CIIEKTPa COBPEMEHHOTO TPO3HOTO OTHECTPEJbHOTO
OpyXu4.



OMHEMETHO-3AXWUIATEJIbHOE OPY>XUE

haBa 2

KpblnaTtbl OrHEHHBLIV
0PAKOH aHTUYHOCTU

Hacmynum odenv, koeda Hayka nopooum MAuWiuHy uau Cuiy
CMOAb CMPAWHYIO, CMOAb 0ecnpedesbHO YCMpauanwyr, 4mo
daoice ueno6exk - BOUHCMBEHHOE CYUWEeCmB0, 00pyulusarouee
MYHeHUs U CMepmb HA Opyeux ¢ pUCKOM NPUHAMb MYYEHUs.

U CMepmb CamMomMy, - COOPOSHEMCsl Om cmpaxa U Hasceeo0a
OMKad€cemcsi Om GOLHbL.

Tomac A. Doucon
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KPbUJIATbIA OTHEHHbIA JPAKOH AHTUMHOCTU

[lepBbIM OTHCMCTYMKOM ObLI, HABEPHOE, TOUCTOPUYEC-
kuit 3meit T'opbiHblY. [IMPOKO MCIIOIB30BAIUCH OTHEMETHBIE
CMeCH U B aHTUYHBIE BpeMeHa, U B cpeaHeBeKoBbe. [Toxaiyii,
9TO €IUHCTBEHHBIM BUJI OPYXUsI, OCTaBIIMIACS MO CYyTU HEU3-
MEHHBIM Ha MPOTSKEHUM ThicsueneTuil. He yTpaTuT oH cBo-
eii poau u B XXI B.

Bnepsbie nopox usobdpenu B JpesHem Kurae, HO UCMolib-
30BaJIM €ro, Kak HU CTPaHHO, B LIEJISIX OTHIOAb HE BOGHHBIX, a
WCKJIIOUUTEJNbHO B yBeceIUTEeNbHbIX - B ¢eliepBepkax. 1
JIUIIb 3MU30JUYECKA OH MPUMEHSJICS B KaueCcTBE «HecMep-
TEJIbHOTO» OPYXXHUSI LIOKUPYIOIIETO NeHCTBUS - OCJEMUTENb-
Has BCTbIILIKA W OTJIYIIUMTENbHBIA TPOXOT B3pbiBa HEOOJbIIO-
ro IIOPOXOBOTrO 3apsja obOpailliajJ BparoB B MaHUYeCKoe Oer-
ctBo. Bounsl IlogHebecHOT MMIIEPUM MCITOJL30BaIM «IOOT-
HECTPCJbHYIO» apTUJLIEPUIO, SBISIONIYIOCS OPYXXUEM OTHe-
MeTaromuM. M naxe rpo3Hslii Mopox B BUIE MOPOXOBOM Msi-
KOTH MCTOJIb30BaJICs U3HAYaJIbHO MMEHHO B KauecTBE 3aXH-
raTeJibHOro OpyXKMs.

B VII B. 10 H. 3. KUTal1Ibl y>X€ MPUMEHSIJIU 3aXKUTaTeJb-
HbIE sapa, BeIOpachiBasg UX U3 0aMOYKOBBIX TpyO. [IpeBHerpe-
yecKnii ucTopuk OyKuana B cBoeM coumHeHUHU «Ilemomonec-
CKasl BOWMHa» OMMcal MpUMEHSIBIIMeCSI B V B. 10 H. 3. TPUCIIO-
CO0JIeHUs [JIs1 UCIOJIb30BaHUST TTOpaXKaloliero AeCTBUSI Bbl-
COKOW TeMmmeparypbl. B 3aKkpbIThIX KOTJIaX TJaBUJIaChb CMECh
cepbl U cMoJibl. C MOMOILbIO MEXOB B KOTJIbl HarHeTajcsl BO3-
JyX, TIOM JAaBJ€HHWEM KOTOPOro KUIISasi Macca Io AepeBsH-
HbIM TpyOaMm BbLIMBajiach Ha BparoB. IIIupokoe pacrpocTpa-
HeHMEe B JPEBHOCTU MOJYYMIO TaKoe O4YeHb 3(P(PHEeKTUBHOE
CPeJCTBO, KakK ropsiiiasi cMoJjia U KUMsilee Wiu ropsiiee Mac-
JIO, KOTOpbIe U3 KOTJIOB, YCTAHOBJIEHHBIX Ha KPEMOCTHBIX CTe-
Hax, BbJIMBAJIM Ha TOJIOBbI aTaKylOIIMX BParos.

B BoiiHax ApeBHUX BEKOB OTOHb IIMPOKO HCIOJb30BAIU
M KakK HacTynaTeJIbHOe OpyxXue Npu ocale U IITypMe Kperoc-
Teil 1 roponoB. C MOMOILbIO METaTeJbHbIX MPUCITOCOOJeHU N
B OCaxXIE€HHBIA Topoj I CO3MaHUs MOXapoB 3a0pachlBAIUCH
nbUIalolMe 00YKM CO CMOJIOM WM Cepoii, MycKaluch CTpe-
JIbl C ropsiuei makjeit. s oOpylieHus KpPemOCTHBIX CTEH
MPUMEHSIIMCh TOA3eMHbIe rajiepeu. ['ajepest moaBoaMIaCh Mo
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OrHEMETHO-3AXXUIATEJIbHOE OPY>XUE

N L s —_— s: eV
AN

o

SaxuvrarenbHasi cTpesia

CTEIy U OKaHYMBajJach KaMEpPOW C KpOBJIEeH, MOANEPTOU Jie-
PEBSIHHBIMU cTOlKaMu. B kaMepy 3akjaablBajiuch roproyne
Matepuaibl U MOIXUTAIUCh. [Ipu cropaHUM CTOEK KPOBJIS
pyliuiach, yBiekas 3a coboil 4acTh CTeHBbI, 0Opa30BbIBalacCh
Opellib, Yepe3 KOTOPYIO aTaKylollle BpbIBAJIMCh B Topo. Ta-
KNM criocoboM AlrekcaHap MakemoHCKU# oBianea B 332 1. 1o
H. 3. ropoaomM ['a3oii. DTOT e MpueM UCIOAb30BaT PUMCKUIA
koHcyn Cymia npu mTypMe riaaBHoro ropoma I'peuuu Adun
B 86 T. 0 1I. 3.

Ho yxe B Te BpeMeHa NMPpUMEHSINCH 3alllUTHbIE CPEICTBA
MPOTHUB MOPaXarIero A1eUcTBUS OrHsI. BouHbI, ITypMytOLIre
KPETOCTHBIE CTEHbI, IJIS1 3aIlUThl OT KUMSIIEH CMOJBI U TOpSI-
el cepbl MPUKPBIBAJIUCh OOUIBHO CMOYEHHBIMU BOIOU OBe-
YbUMU IIKypaMu. IS 3a1IUThl OT OTHS MepeaBUXHbBIE Ocal-
Hble OalllHW ¢ TapaHaMM OOMBAJIM JIMCTAaMU MeIU, Xejesa
WX MOKPBIMU KOXaMHU.

Oxkojio 300 r. H. 3. KMTalBl M300peIM MOPOXOBBIE CHapSI-
JIbl, TIOBEpraBIliMe B CTpax UX BparoB. MHOXeCTBO 3aBoeBaTe-
Jeit Kutasi B maHuke oOpalliajvich B OErcTBO, KOTrJa KWTaWIIbl
BBINYCKAJM 110 HUM M3 OPYAWIl CTpeabl, HAUMHEHHBIC B3PhI-
BalOIIUMUCSI HAKOHEYHUKAMU.

ABtop «Mcropun YnHrHCcXxaHOBaA moMa» mon 682 T. ymo-
MUWHaeT, YTO y KUTallieB ObIIM OTHEHHbIE MalllMHBI, KOTO-
pBIe «ITopaxkayyd NogooHO TpoMy HebecHoMmy». 1o cioBaM aB-
TOpa, IS 3TOro Opaju YyryHHbIE KyBIIWHbBI, HAMIOJHSIN UX
BEILECTBOM, OJIM3KUM T10 COCTaBy K YEpPHOMY TTOPOXY, W MO/~
xkuraau. OHM Ha3bIBAJUCh «UXKEHb-TXalJei» («moTpsicaro-
U HEOECHBI TPOM») M CXKUTAJIM BCEe B OKPY>XKHOCTH 30 M, a
«OTHEHHBIMU MCKpaMM» (BEPOSITHO, OCKOJIKAMHU) MpoOuBa-
JIU XeJe3HYl0 OPOHIO BOMHOB.

CBeneHUsT 0 TAMHCTBEHHOM opykuu [logHedecHo! To-
CTereHHO nMpoHuKanu B EBpory yepe3 apaboB, yepe3 HUX XKe
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KPbIIATbIA OTHEHHbBII APAKOH AHTU4YHOCTU

BelIecTBO OBbLIO 3aBe3eHO B Crapwiii CBeT, HO pacKPHITH TINA-
TeJIbHO OXpaHsSIeMbBIM CEKpeT He yaaBaJioch, ITOKa OoJjiee Imec-
TUCOT JIeT Ha3aja (1o KpailHeld Mepe, B COOTBETCTBUHU C TIOITY-
JIIPHOM JiereHmoit) HemeuKuit MmoHax bepronpn IlBapir - aiu-
XUMUK U3 OpeHOypra - 3KCIEPUMEHTUDPYS C «KUTaHCKUM
CHETOM» - CEJIMTPON M pa3IMYHBIMU TOPIOYMMU BeEIIeCTBa-
MU, (HaKTUIECKN HE3aBUCUMO OT KUTAWIIEB HE PACKPBII CO-
CTaB CMeCH, YTO U IMO3BOJMIO co3aaTh 3aTeM B ToM ke XIII B.
TPO3HOE OTHECTPEJIbHOE OpYyXHeE, KOTOPOE cpa3dy Havyajao
TpuyM(anabHOE IIeCTBUE CHayana rmo EBpome, a 3aTeM U Mo
BCEMY MUDY.

Ho oronp Kkak TakoBOil M pa3IMYHBIC 3aXKUTaTeJIbHBIS
CcpeAcTBa MMPUMEHSIJIMCH €BponeiiiaMy B BOGHHOM JieJie elle
3a10J1r0 10 3Toro. Hampumep, ropsiiryio cMoJIy U IIPOCTO K-
MSITOK JIVJIM C KPEIMOCTHBIX CTEH Ha TOJ0OBBI MAYIIMX HA TIPU-
CTYIT BparoB, ocaxaaBiux ropoa. Opyxue MmpocToe, HO MO TeM
BpeMeHaM o4YeHb 3(PPeKTUBHOE.

B cooTBeTcTBUM C o4YepemHOW MOMyASIPHOW JEeTreHIOoM,
Korma puMisHe Hanaau Ha Cunuiunio (Cupakysbl OBUIM CO-
I03HUKaMU KapdareHsH) B 211 1. 10 H. 3. rpeuyeCcKUil yUeHbBIN
ApXuMen C TTOMOIIbIO BCETO JINIIh MHOTOYUCIEHHBIX Ma-
JIEHbKUX 3epKaja (MpeanoJOoXUTEIbHO - MEAHbIE IIUTHl BOU-
HOB) CMOT CXeub (PJIOT arpeccopa KOHIIEHTPUPOBAHHOM COJI-
HEYHOM »Heprueil, c(OKyCMpPOBaB OTpakKeHHBIN Jy4 COJIH-
11a Ha PUMCKMX KOpaosix U 3aluTUB poaHble Cupakyssl. Jlyd
TMOJIXKEeT pUMCKUe Kopabiv, MpuoIU3uBIINeECS K ropoy. JIpes-
HUE UCTOPUKU BeChbMa IIPOTHUBOPEUYMBO OIMCHIBAIOT «OTHEH-
HBII majel» Apxumena, MO3TOMY ITPaBAUBOCTb 3TOM JIETEH-
IBI TIOABEpraeTcsl OOJBIIOMY COMHEHUIO COBPEMEHHBIMU HC-
TOpUKaAMM, XOTs XymoxKHUK JIxxynno IMapumku (1566-1633)
Jlaxke HapucoBaJl O4apoOBaTeJIbHYI0 (DAHTACTUYECKYIO KapTUH-
Ky. Ho mpuHuMnuaabHas oCyleCTBUMOCTh 3TOH HUCTOPUU
CPaBHUTEJILHO HEAaBHO ObLIA ITOATBEPKIeHA SKCIIEPUMEH-
tanbHO, B 1973 1. Tpeueckuit makeHep Monac Cakkac ¢ IToMo-
IIbI0 METHBIX 3epKaj (KOTOpble OBUIM PAacpOCTPAHEHBI B 3I10-
Xy ApxuMena) BOCTIJIaMEHWI JIOAKY Ha paccTtossHuu 50 M. DTO
He J0Ka3bIBaeT, KOHEUYHO, CYIIECTBOBaHUE «Ja3epa ApXuMeaa»,
HO TIOATBEPXKIAET, MO KpaliHEe Mepe, 4TO 3Ta JieTeHaa He Oec-
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OrHEMETHO-3AXXUITATEJIbHOE OPYXXUE

Mo6ubHBIN OrHEMET C NMPUHYANTEbHLIM HarHeTaHnem Bosayxa: 1 - xep-
J10 OrHeBoVi TpyOku; 2 - XapOoBHS, 3 - 3aC/IOHKa /19 OTKJIOHEHUSI BO3AYLU-
HOVi CTpyun; 4 - KoJlecHasi Tefiexka; 5 - ckperieHHasi Xese3HbiMyu 0bpy4amu
zepessiHHasi Tpyba A/ HarHeTaHusi BO34YLIHOro notoka; 6 - vt asis npu-
cayru; 7 - Mexu; 8 - DYKOSITKN MEexoB

MoyBeHHasi (aHTa3usl APEBHUX aBTOPOB M HE TMPOTHBOPEUUT
(pusnyeckum 3aKkoHaM...

INepBoe ynomuHaHue 006 ollleMeTaHUM MOXKHO HaiTu y Py-
kunuga B onucaHum «[lemoronecckas BoiiHa» (432-404 rr. mo
n. 3.). I[lo ero cioBam, mpoilecc OTHEMETAHUS MPOUCXOAUT
CJeaylolluM 00pa3oM: B CIiellMalibHble COCY/Abl MOMellanach
roprwoyasi cMech, KOTOpasl Bce BpeMsl ToorpeBayiach. B cocy-
Jbl C TIOMOIIBIO CTIELMATbHBIX MEXOB HarHeTajcsl BO3MyX, MaB-
JIEHMEeM KOTOpPOTo Topsiliiasi pacrulaBieHHas XUIKOCTh B BUIE
CIUIOIIHOW OTHEHHON CTpyW BbIOpachiBajgach C KPEMOCTHBIX
CTE€H Ha OCaXIaBIIUX UX COJIAAT MPOTUBHUKA.

JpeBHEpUMCKME KOpaOiIu CIaBUIUCh BBICOKMM YPOBHEM
CBOEro BOOpYXeHUs. «BoopyXeHHOCTh 10 3y0OB» PUMCKHUX
KopabJell BoIlIoniagach B KOIIMAapPHBIX M Y>KaCHBIX 3aXKUTa-
TEeJIbHBIX CPEACTBAX, K KOTOPbIM OTHOCUJIUCH «KapOBHU» U
CUMOHBI.
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KPbIIATbI OTHEHHBIN IPAKOH AHTUMHOCTU

«2KapoBHu» TIpencTaBIsiIM COOOM OOBIYHBIE Beapa, B KO-
TOpBIe HEIMOCPEICTBEHHO Tepen 0oeM 3alMBajiil TOPIOYYIO
XKUAKOCTh (COB. CEKPETHYIO!) M MOIXUrajlu ee. 3aTeM <«XKapo-
BHIO» IOABEIINBATM Ha KOHEIl JJIMHHOTO 0arpa WM BBICTpE-
Ja (IJIMHHAsI TTOBOPOTHasl 0ajika ¢ OJJOKOM U JeOeaKoli), Ko-
TOpBIN Haxomujcs B 5-7 M Tiepea HocoMm Kopabyis. Korna BbI-
CTpeJl OKa3bIBaJICsl HaJ Maay0oil HeMpUSITEIbCKOTO KOpabJs,
BEJPO OMOPOXHSIOCH JIUOO CaMOOMPOKUIOM, JIUOO AJisi 3TON
Len Aeprain 3a BepeBKy MIMEHHO IpU MOMOIIM 3TOTO Opy-
KUSI pUMJISTHE TIPOPBAIMCH CKBO3b OJOKATy CUPHUIICKOTO (hIo-
Ta B 6utBe npu ITanopme (190 r. 10 u. 3.).

Cudron 661 1300peTeH okoo 300 . 10 H. 3. HEKUM TIpe-
KOM U3 AJjleKcaHIpuM (0X yX 3TU Tpedyeckue uzoodperartenu!).
CudoH - aT0 pyuyHoe opyxkue, Tpyba, HaAIlOJHEHHasl MacjaoM.
Macio noaXxuraioch 1 UM MOJUBAIOCh BPaXeCKOE CYIHO.
YnoMsaHyThIid orHeMeT Obul nylieH B xon B VIII B. 1o H. 5. u,
CTPOTO TOBOpPSI, HE PUMJITHAMU, a2 POMESIMU, CUPEHb BU3aH-
THUHCKUMU TpekaMu. B cuily 3aceKpedyeHHOCTH OpYXusl, UMe-
HYEMOTO «T€MHBIM IJIaAMEHEM», OHO CYMTAJIOCh IJIOJOM IT0-
3a0BITBIX Marud4eCcKUX MCKYCCTB.

Taktuka pumckoro ¢jora Obl1a mpocta M 3¢p¢GEeKTUBHA.
Hauyunas conmxeHre ¢ HETIPUATEIBCKUM (DJIOTOM, PUMIISTHE
3achillajid €ro rpajaoM 3aXkKuUraTeJbHBIX CTpea. 3areM, COJM-
3UBUINCH BIUIOTHYIO, 3aXKHUTaJlu KOpaOau HENmpUsATess ¢ Mo-
MOIIBIO «KapoBenb>> U CUPOHOB. U TOIBLKO TTOCTIE 3TOr0 OHU
cBaJlMBaJMCh B a0OpAax, riue MmpocjaBjieHHas puMcKas Mexo-
Ta MMejla HEOCIOPUMOE IMPEeUMYILEeCTBO.

[lepBHIit TOCTOBEPHBIN CiIydyail BEIOpAachIBAHUS 3aKUTa-
TEJILHOTO cOocTaBa U3 TPyObl 3apuKCHUpOBaH B 0uTBe mpu e-
muu (424 1. no H. 3.). Tpyba npencrapisiia co0oil mmonoe OpeB-
HO, a Toplooyasl XUAKOCTb Obl1a CMECbIO ChIpoil HedTH, cephl
1 Macra.

Heckonbko no3nHee ObUT M300peTeH OrHEeMeT, KOTOpPbIid, Of-
HaKo, MeTaJl He TOPIOYMIA COCTaB, a YMCTOE TiaMsl BIIEPEMEXKY
C ICKPaMM U YTOJIbIMU. B 3KapoBHIO 3aCHINIAIOCh TOTUTMBO, TIPE-
TTOJIOKUTENBHO APEBECHBIN yToyib. 3aTeM IMPH MOMOIINA MEXOB
HauMHaJ HarHETaThbCsl BO3MYX; C OTJYIIUTEIbHBIM U CTPAIITHBIM
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OrHEMETHO-3AXMUIATE/IbBHOE  OPYXKME

pPEeBOM M3 XKepyia pBaIOCh TuiaMs. [IpearmonoxuTenabHo, S3BIK
TJIAMEHU ITOCTUTA MSATUMETPOBOM IJIMHBI.

BripoueM, B TO BpeMsl 3Ta CKpOMHasl AaJlbHOOOWHOCTb HE
SIBJISLIACH CTOJIb V2K CMEXOTBOpHOI. Benb 1o THMoBo# TakTH-
K€ TOTO BPEeMEHU B MOPCKOM 0010 KOpaOIM CXONMINCH K OOp-
Ty 00opT. JJa 1 BO BpeMsl BbLIIA3KM OCAXACHHBIX B KPEIMOCTU
IIPOTUB NEePEBSIHHBIX OCATHBIX COOPYXEHHUU IPOTHUBHHUKA
MoJ0OHOM JaJIbHOCTU OTHEMETaHUs BIIOJIHE XBaTaJo.

Ho oco6o Xryuyio TaiiHy paHHEro CpeIHEBEKOBbS Ipea-
CTaBJISIET JieTeHAAapHbBIN IpeyecKUil OroHb.
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FPEYECKWIA OrOHb - HEPASTAJAHHAS TAVHA BEKOB

naBa 3

[ pEeYECKUIA OrOHb -
Hepa3ragaHHasi TaHa BEKOB

On nemen no 6030yxy 6y0mo KpbLiamolii OpaKoH 6eAUHUHOL C
00UKYy, epems KaK 2pom, ¢ ObiCmpPOmMOH MOAHUU PACCEUBAsL
HOUHYIO MbMY CE0UM CIMPAUIHbIM CEEPDKAHUEM.
Poiyapo-kpecmonocey Kyaneuao
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OrHEMETHO-3AXXUIATEJIbHOE OPY)XUE

CaMbIM MHTEPECHBIM U 3arajo4YHbIM, MMOAJIUHHO OTHE-
METHBIM U TMOJJUHHO 0eCUeJOBEUYHBIM OpPYXKUEM IPEBHOCTHU
ObLT «I'pevyecKuil OTOHb». AHTUUYHOCTh HE 3HAeT 3TOro Opy-
KHSI, XOTS pUMCKHE «<KapOBHU», IPUMEHEHHbBIE B OUTBE NPU
[TaHopMe, MOXHO TIpU3HATh MPEeABECTHUKAMU TPEeYECKUX
cMepToMyapocTeii. Hacrosiuii rpedecKuii oroHb IMOSIBISET-
cs1 B paHHeM CpelHEBEKOBbE.

PeuenTtbl NPOTUBOPEYUBDI...

s Havyajla HeCKOIbKO ILIUTAT.

«Jlns cxuraHus KopaOJieii Bpara yrmoTpeoasercss cMech
3aXCKeHHOM CMOJIBI, Cepbl, MMAKJIN, JJagaHa U OIUJIOK CMOJIUC-
TOTO JepeBar.

Aueii Taxmux
(«O06 uckyccmee noaxoeooua», 350e. 0o n. 3.)

«I'peyeckuii OroHb - 3TO «KEPOCUH» (IIETPOJIEYM), cepa,
CMOJIa M JIETOTh».

Apabckuii maunyckpunm

(Caaaduna, 1193 2.)

«YTOOBI TTOJIYIUTh TPEUECKUIl OTOHb, HY>KHO B3STh paB-
HO€ KOJIMYECTBO pacCIlJIaBIEHHON Cephl, AEeTTS, OOHY YeTBEp-
TYI0 4acTh OIOIaHaKca (PaCTUTEIbHBIM COK) UM TOJYOMHOTO
ITOMETa; BCE 3TO, XOPOIIO BBHICYIIEHHOE, PACTBOPUTh B CKU-
nuaape Wi CEpHOM KUCIOTE, MOCe Yero IMTOMECTUTh B MPOY-
HBII 3aKPBITHIA CTEKJISHHBIN COCYH M MOJOrpeBaTh B TEUEHUE
naTHagUuaTv gHeil B meun. [locie 3Toro comepxkumoe cocyna
MEPETOHATh HAIMOJ00Me BUHHOTO CITMPTA U XPaHUTh B TOTO-
BOM BWIE...»

Buuuenmuyc
(aaxumux XIII 6.)

«I'peyeckuit OroHb MPUTOTOBJISI TAKUM OOPa3OM: BO3bMU
YUCTOM cephl, 3eMJISTHOTO Macya (HedTu), BCKUIISITU BCe 3TO,
MOJIOXU MaKJIW U TOIXKUTaN».

Mapx Ipex
(aemop mpaxmama XIII 6.)

18



FPEYECKMA OrOHb - HEPASIAIIAHHAA TAVIHA BEKOB

«CocTaB rpe4ecKoro OrHs W Iopoxa I0JDKeH ObITh MOYTU
TOXIECTBEHHBIM>».

Jroooeux/lasaau
(1847 e., Ilapuoc)

«Bormpeku gokasaTeabcTBaM MHOTHE aBTOPHI OTOXAECCTB-
JITIOT TPEYECKUI OTOHBb C TIOPOXOM, U TIPU 3TOM, HE YYUTHIBasI
OCOOEHHOCTH CITI0c00a, KOTOPBIM OH OBLI YIIOTpeOasIeM, OHU
caMu ce0s1 0OMaHBIBAIOT».

e, Ilapmunemon
(1961 e., Kembpuoxc)

O rpedyeckoM OTHe 3HAIOT WM XOTs OBl CIIBbIIIAIMN BCeE,
KTO XOTh HEMHOI'O 3HaKoM ¢ uctopueil. Ho Hu ogunH moopo-
COBECTHBII MCTOPUK WJIM XUMUK HE BO3bMET Ha cebs cMme-
JIOCTb 3asiBUTh, YTO €My M3BECTEH COCTaB 3TOTO MOIIHOIO
00eBOro cpencrBa IpeBHOCTU. VIcTopusi ocTaBWjla HaM cCaMble
MOAPOOHbBIE OITMCAHUS OUTB Y MOPCKMX CpaXkKeHWA, Ilie IpU-
MEHSIJICSI TPeYeCKHUI OTOHb. MI3BeCTHBI MM ero n3odperarte-
JIsT, CITIOCOOBI MCITOJIB30BaHUS Ha Cyllle M Ha MOpe, Jaxe IPeB-
HMe METOABI 3alllUThI OT Hero. Bce, KpoMe ero cocraBa U CIIO-
coba mpUTOTOBJIEHUS (BCe BBIIIENPUBEACHHEBIE CMeCU Oe3yc-
JIOBHO HEIUIOXO TOPST, HO KaKasl M3 HUX SBJISIETCS IPeYeCKAM
OTHEM - HEU3BECTHO).

TeIcsuM McciemoBaTeneil, OT CpeAHEBEKOBBIX aJIXUMUKOB
IO KPYIMHEHIINX YUEHBIX HAIIUX THEH, MbITaJIuCh MTPOHUK-
HYTb B TaliHy rpeyeckoro orHs. besycremHo-

CrpamHoe opyxue BuzanTum

Bounblast yacTh UCTOPUUECKUX UCTOUHUKOB MPUMUCHI-
BaeT M300peTeHUE TPEYSCKOTO OTHS MEXaHUKY U UHIKEHepy
Kannunukocy u3 I'eavononuca, CUpUiicKoMy Y4eHOMY U UH-
KeHepy, bexeHIly u3 Maanwbeka. Mctopuk Peodan B «Xpo-
Horpade» coolbIIaeT, 4yTo B 673 . H. 3., BO BpeMs ocaasl KoH-
CTaHTUHOTIONA apabamu, KaarnuHuKoc mepenan BU3aHTUIAC-
KOMY UMIIEpaTOpy peLenT 3aXKUrareIbHOro cocTaBa, Ha3BaH-
HOro MO3JHee IPeYeCKUM OTHEM.
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OrHEMETHO-3AXXWUTATEJIbHOE OPY)XXUE

MprMeHeHne rpeYeckoro orHs Ha Mope

Ho NCTOPUKHN AOITYCKAOT BO3MOXHOCTb, 4YTO Buzantuga
[M03aMMCTBOBAJIa CEKPET I'PEYECKOT0 OrHS Y KUTAMIEB WIK
MHAYCOB, C KOTOPbBIMM OHAa MMEJIa B TO BpEMA O6H.II/IpHI)I€ TOP-
TOBBIE CBSI3M.

CHayvana TpyOBI ¢ TpeYeCKMM OTHEM OBLIM YCTaHOBJICHBI
1 omnpoboBaHEl Ha 60eBOM Kopabjie-IPOMOHE, a IOTOM CTalu
[JIABHBIM OPYXMEM BCEeX KJIaCCOB BU3AHTUICKUX KOpalOieit.
HpI/I ITIOMOIIIN Ip€YCCKOI0 OTHA OBLIU YHHUYTOKCHDBI ABa 00JIb-
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CPEYECKWMIN OFOHb - HEPA3TAJAHHAA TAVIHA BEKOB

mux apabekux ¢gyora BropxkeHus. B 673 r. BU3aHTUMCKUIL
¢G0T yHUUTOXMUA GJIOT capallMiH, BOEpBbIe MYyCTUB B XOJ He-
CJIbIXaHHOE JI0 TOU TIOpbl OPYXHUE.

Buzanruiickuii ucropuk ®eodan cooduaer: «B rom 673
HUcOpoBepratead XpucTa NPEeINPUHSIN BEIUKUMN TOXO..
Onu npunislUin u 3a3uMmoBanu B Kunukun. Korma Koncrau-
taH IV y3Han o mpubanXeHuu apadoB, OH MOATOTOBUJI OT-
POMHBIE IBYXIaJTyOHBIE KOpPaOiu, OCHAIlEHHbBIE IPEYECKUM
OTHEM, M KOpaOJIn-HOCHUTEIU CU(POHOB... ApaObl ObLIN ITOTPSI-
ceHnl... OHM GexXalii B BEJIMKOM CTpaxe».

Opyxue mpencTaBisiio coOoil Ipo3HBIN 3aXUTaTeIbHBIN
COCTaB, KOTOPBI BU3aHTUHCKHE KOpabiau MeTald Ha cyaa
capallH, IMOIXUIasl UX, JUIIas BO3MOXHOCTH COIIPOTUBIISITh-
cs, M B KOHIIE KOHIIOB YTOIIMJIA UX BCE.

Bropas nmonbiTKa Oblla IpeAnpuHsITa apadamu B 718 1.
«AMmiepaTop MOATrOTOBUJ OTHEIIOCHBIE CU(OHBI M IMOMECTHUII
UX Ha 0OpTy OJHO- M JABYXIaJTyOHBIX KOpabJieil, a oTOM BbIC-
J1aj ux OpoTuB ABYX ¢ioroB. biarogapst boxbeil momomuy u
yepes 3actynHuuectBo Ero IlpecBsroit Martepu, Bpar Obll
HaroJjioBy pa30ouT».

HecMoTpss Ha mpuMeHeHUE BU3aHTUMIIAMU TPeYECKO-
ro orusi, B 911 r. ciaBsiHCKUE APYKMHBI MO MPEABOIUTEb-
ctBoM KH#3s Ozera pa3ouny BusaHTuiickuii ¢iaor u Ojer
NpuOUJI CBOM KHSIXXKeCKUI IIUT Ha BopoTax Llaperpama (oH
ke KoHcTaHTHHOMOAb, OH e CtamOyn). Ho 3TOT onbIT He
y4es apyroii pycckuii KHsa3b - Mrops. B 941 r. Bo Bpems
noxona Mrops Ha Lapbrpan rpeyeckuit ummnepatop KoH-
CTAaHTUH NMPUMEHUJ I'PeYeCKUIl OrOHb NPOTUB PYCCKOM 3C-
Kanpbl, YHUYTOXHUB 30% cymoB. I1o ciioBaM JieTomucIia, rpe-
YeCKUI OrOHb «CJOBHO MOJIHUSI OTMyCKaJCs Ha pycCKMe cyna
U cxkurajl ux». Ho yepe3 Tpu roga, rpeaycMOTpPEB 3alIUTy
OT I'peuecKoro orHsi, KHsa3b Mropp pa3oua BU3aHTHUIIIEB.
Hna npegoxpaHeHUsT OT AeWCTBUS OrHsg cyna Mropst OblIn
oOMa3aHbl TJIMHOW, a BOMHBI YKPBIBAIUCh MOKPBIMU KOXa-
MU U IIUTAaMM, CIJIETEHHBIMUA M3 XBOPOCTa M OOMa3aHHBI-
MU TJIMHON. A HE3aJ0JII'0 IO 3TOro OoJirapbl NPUMEHUIU
«OTHEHHbIE CU(OHBI», MPEABOCXUTUBILINE COOOI MepBOHA-
YaJbHYIO UIEI0 COBPEMEHHOI'O OTHeMeTa.
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HoBoe opyxue BrosHe MOXHO Ha3BaTb aTOMHO OOMOOI
JPEBHOCTU, TAKOE OHO JaBaJIO MPEUMYILECTBO 00Iafalomeil um
cTopoHe. MeTanu ero Bo Bpara U3 MeJIHBIX TpyO (IlepBbi€ MpPO-
TOTUIIBI TPO3HBIX MYLIEK), MO0 B roplikax ¢ MOMOILbIO KaTa-
MyJIbT, YCTAHOBJIEHHBIX Ha Majylydoe 00eBbIX KopabJieil.

CocraB nmoMeiajcs B 3aKpBITHINA cOCY, KOTOPHIi BhIOpa-
ChIBAJICS MeTaTeJIbHOI MalllMHON Ha HerpusTesi. B HeKoTo-
PBIX PYKOIMUCSX TOBOPUTCS, YTO, BHUIMBASICh U3 Pa3OUBILETO-
csl cocynia, B COEIMHEHUU C BO3IyXOM CMECh BOCIIJIaMEHSIACh.
T'oprouas cMmech ropesa gaxe Ha IIOBEPXHOCTU BOALI. 3aJIUTh
IpeYecKrii OroHb ObUIO HEBO3MOXHO: BOJAA JIMIIbL yCUIMBaIa
€ro TOpeHHe.

ITo3xe y BU3aHTUILIEB MOSIBUINCH Apyrue, 6ojee co-
BepIIEHHbIE CHOCOOBI MCITOJb30BAHUS TPEYECKOTO OTHSI.
CMech 1of naBjieHMEeM BblOpachbiBajiu U3 TPYO, MpUMEH s
Mexa, cudoHbl U Hacockl. EcTh ocHOBaHMs MpearnoJarath,
9TO IJII 3TOTO MCIIOJb30Bajach DHEPrUS TOPSIIUX Ta30B.
DTo u3BepKEeHME 3aXKUTraTeNbHON XUIKOCTH COMPOBOXAA-
JIOCb CUJIbHBIM T'POXOTOM, O YeM HMMEITCS CBUIETEIbCTBA
COBPEMEHHUKOB.

B 1098 r. B BoifHe ¢ mMu3aHLlaMU T'PEKU YCTAHOBUJIU Ha
HOCY CBOMX KOpaOJjieil orHeMeTHbIe almaparbl B BUJE TOJIOB
>KMBOTHBIX, M30 PTa KOTOPbIX BhIOpAChIBAJOCh IJIaMsl Ha He-
CKOJIbKO METPOB, U MUCHOJb30BaJIU 3TU «yCTAHOBKKW» BO Bpe-
Ms abopaaxa. B YU-XV BB. rpeku IIMPOKO NPUMEHSIIU 3TO
opyxue. B 1448 r. BeHrpbl B BOiiHE C TypKaMu NMPUMEHSIU
BBIOpAaChIBAHWE OTHEHHBIX CTPYH M3 MPOCTEUINNX MPUOOPOB
B Bujie 0AKOB CO LIJTaHTaMU.

CugoHbl, KaK NMPUHSITO CUUTATh, U3TOTOBJISIINCH U3 OPOH-
3bl, & BOT KAK UMEHHO OHM METaJIM TOPIOYUI COCTaB - TOYHO
HEU3BECTHO (XOTSl MPEAIOJOXEHUS, KOHEUHO, CYIIECTBYIOT).
Ho B n06oM ciyyae 1ajibHOOOMHOCTh I'PEUECKOro OTHsI Obula
OoJyiee YeM YMEpPEHHOM - MaKCUMyM 25M.

Hekorga ogHoO Juillb YIOMUHAHUE O TPEYECKOM OTHE
BCEJISLIO B AyUIU JroAeit yxxac u cMsiteHue. OcobeHHO ryou-
TeJIbHOE JIeiCTBME OH OKa3biBaJl Ha KOpabyiu BO BpeMsl MOp-
CKUX cpaxkeHMM. I'peyeckuii oroHb JaBajl abCOJIOTHOE IIpe-
BOCXOJICTBO B BOlHE Ha MOpe, MOCKOJbKY UMEHHO CKYyYEH-
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Hble (GIOTHl JepeBIHHBIX KopabJieid MpeacTaBisid coOOoi
MPEeBOCXOIHYIO 1IeJb ISl 3aXKuratelbHoil cMecu. M rpedec-
KHe, U apabCKue UCTOUHUKU B OIUH TOJOC 3asdBJSIOT, YTO
060eBoil 3(PpPeKT BU3aHTUMCKOTO OTHS OB IPOCTO-TaKu
OLIEJIOMUTETbHBIM.

JeiicTBUe 3aXUTaTeJbHOM CMeCH, YIIOTPeOJISIBIIECHCS B
IpeYecKoM OTHe, OBIJIO CTOJNh YKACHO, YTO DKUIAaXH aTaKye-
MBIX CYJIOB YacCTO OTKa3bIBaJMCh OT BCSIKOTO COMPOTUBIEHUS
U MOCHENHO Opocauch 3a O0OPT MPU MEPBOM K€ «BbICTpeJie»
npotuBHuka. Eciu cMech BocmiaMeHsaach, NOTYIIUTD €€
MOXHO ObLJIO TOJILKO OCOOBIM COCTaBOM, KOTOPOI'O, KOHe4-
HO, HUKOTJa He OBIJIO IOI PYKOM B HYKHBIIT MOMEHT. ITombIT-
KU TYLIEHWSI CMECU BOAOH JIMIIb YCUJIMBAIU TopeHue. B3phiB
IPEYECKOTO OTHS COTIPOBOXAAICS TYCTBIM ABIMOM M UYIOBHIII-
HBIM, HaBOISIIMM YXac IPOXOTOM, BCE BOKPYI BOCIIJIaMEHSI -
JIOCh KakK TpHU MoJieTe 3apsia, Tak U npu ero naaeHuu. Heynu-
BUTEJIBHO, YTO JINIIb YIIOMUHAHWE O IPEYECKOM OTHE BBI3HI-
BaJIO y BOMHOB yXac U CMSITEHUE.

KoHeuHo, B TC BapBapckue BpeMeHa JIIoAu ObLIM CKJIOH-
Hbl K MpPEyBEeJIMYECHUIO, HO CIIeNyIolllee CBUIAETEIbCTBO OYe-
BU/JILIa MOXHO CUUTATh 1O0CTOBEpHBIM. ClIaBHBIN phIllapb-Kpe-
croHocel] KyaHBMJIb TaK OMUCKHIBAJ rpeuyeckKuii oroHb: «OH
JleTesl o BO3AYyXy, OyATO KpbiiaThlii ApaKOH BEIUYMHON C
00uKy, rpeMs Kak rpoM, ¢ OBICTPOTOIO MOJIHUM pacceuBast
HOYHYIO ThMY CBOUM CTPAILlHBIM CBEPKAHUEM>».

B ucTopun MOXHO BCTPETUTb HeMaJlo MPUMEPOB, KOraa
C TIOMOIIBIO I'PEUYECKOTO OTHS YAAaBajJoCh YHUUTOXHUTH YMC-
JIEHHO TpeBocxonsimuii (ot nmpoTuBHuka. CBeaeHUs: 00
YIOTPeOJIEHN U TPEUYEeCKOro OTHSI MOXHO HalThU B «TakTuke»
BU3aHTHIicKoro uMmneparopa JIpsa VI (866-912); Tam roso-
putcst: «Crenyst OObIKHOBEHMIO, TOJKHO BCETna UMETh Ha HOCY
KopabJjeit TpyOy, BBUIOXEHHYIO MEIblo, i1 OpocaHuUs 3TOro
orHs B HemnpusTens. M3 aByx rpebiioB Ha HOCY OAWH IOJKEH
OBITH TPYOHUKOM>.

Ha mMHorux rpedyeckux KopabJssx B HOCOBOIT 4acTH yCcTa-
HaBJIMBAJUCh ajlleropuyeckue Urypbl 1pakoHOB, yepe3 ma-
CTU KOTOPBIX M BBIBOAMJIMUCH TPYObI, U3PHITaBIINC CMEPTO-
HOCHbII oroHb. Ha cyiiie aj1s1 BeiOpacbhiBaHUSI CTPYyU Tpedec-
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KOTO OTHS BU3aHTUUIIBI IPUMEHSIU YCTAHOBKM Ha KOJecax,
KOTOpble UMeau (HOpMy AMKUX XKMBOTHBIX. TonaKaemMble BOU-
HaMM, «OOeBbI€ JPaKOHBI», U3BEPTAIOIINE U3 ITACTH Ipedec-
KU OrOHb, HABOAMWJIU yXac Ha BparoB BuzaHTuu.

ITpu ocamax coctaB Opocaniu BHU3 C KPEMOCTHBIX BajoOB
WIA MeTajlu, Hamogobue Oojiee MO3AHUX OPYAUNAHBIX OOMO,
B JJOKpAacHa HaKaJE€HHbIX KAMEHHBIX WU XEJIE3HBbIX IIapax
0O B Kylneau, 0OMOTaHHOW BOKPYT CTpes U IPOTUKOB.

He BbI3bIBa€T COMHEHMU, 4YTO apalObl MOHSJU ONHY
OYeHb IPOCTYIO Belllb: TMCUXOJOTMYECKOe BO3JIeHCTBUE Tpe-
YECKOTo OTHS Kyla CUJIbHEE, YEM €ro peajbHas Mmopaxalo-
1mas cnocoOHOCTh. JJoCTaTOUHO BBIIEPXUBATH AUCTAHIIUIO
C BU3aHTUMCKUMU Kopabussmu okoio 40-50 m. Uto u ObLIO
caenaHo. OIHAKO «He MPUOJUXATbCSA» MPU OTCYTCTBUU 3-
(beXTUBHBIX NaTbHOOOWHBIX CPEACTB MOPAXEHUS B UTOre
03Hayajlo «He BoeBaThb» (UJM, MO-COBPEMEHHOMY, YKJO-
HATbCS OT 0oeBoro croikHoBeHus). M eciau Ha cyiie, B Cu-
puu U1 Majnoit A3umn, BU3AaHTUULBI TepIiean OT apadoB OJHO
nmopaxeHue 3a ApyruM, To KoHncrantuHonoias u I'penuio,
JI0 KOTOPBIX capallMHaM OBbLJIO TUIBITh W TJIBITh, a 3HAYMT,
MOJACTABISATbCS MON yJAapbl BU3AHTUMCKUX KOopabieii-orue-
HOCIIeB, XpUCTHMaHaM ylaBajJoCh yAepXHWBaThb B TeUECHUE
JIOJITUX BEKOB.

OT1crona ciaenyeT MHTEPECHBIM BBIBOA: TPeYeCKMil OTOHb
OCTAaHOBWJI MYCYJIbMAaHCKY10 3KclnaHcuio B EBpory, To ecTb
CBITPaJI POJIb JAXe YXKE HE MPOCTO CTPATErMYecKylo, a Teoro-
nuTtuyeckyto. M TpynHo ckasaTb, Kakoit Oblia Obl MOJIUTHYEC-
Kas dusnoHomus coBpeMeHHoi EBporibl, eciiv Obl HE BU3aH-
TUHACKUIA OrOHb...

«OTBEYaN, YTO OroHb OTKPbIT Obi1 AHrenoM...»

BuzaHTHIiCKMEe MMITEpaTOphl Cpasy Xe OLEHWIN CTpare-
rMyeckoe 3HauyeHue HOoBoro OoeBoro cpeactBa. CocrtaB rpe-
YECKOTO OrHS CYUTAJICSI TOCYAAPCTBEHHOUW TallHOW 4Ype3BbI-
YyallHOW BaXXHOCTH, M OKOJIO YeThIpeX cToseTuii(!) Mycyib-
MaHe TIIETHO ITBITAJINCH ero BhBeAaTh. JleB duirocod mpuka-
3aJ TOTOBUTh T'PEYECKUU OTOHb TOJBKO B TalHBIX Jlabopa-
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topusix, a Koncrantun VII IMopdupoHocHbIli 00bsIBUI pe-
LIETIT €T0 M3TOTOBJIEHUS TOCyIapCTBEHHOMW TaitHoil. s ee
COXpaHEHUS OH MCIIOJIb30BajJl BECh MMEIOLIUIICSI B €r0 pac-
MOPSIKEHUU apceHall CPEACTB yCTpalleHUs M CEeKPETHOCTH.
B HasumaHue cBoeMy ChbIHY, OyayllieMy HacleIHUKY MpecTo-
Ja, oH B «PaccyxaeHusix o rocyiapCTBEHHOM yIIpaBieHUU»
nucan: «Tel momkeH 0Oojiee Bcero 3a00TUTBCS O I'PEUYECKOM
OTHE... U €CJIM KTO OCMEJIUTCSI IPOCUTD €ro y Tedsl, KaK MpOoCH-
JIM 4acTO Hac caMuX, OTBepraii 3TM MpochbObl U OTBevYail, 4ToO
OrOHb OTKPBIT ObLT AHTesloM KOHCTaHTHMHY, MEPBOMY MMIIE-
patopy xpuctuaH. Benukuii ummeparop, B mpeaocTepexeHue
JUJIS1 CBOMX HACJIEIHUKOB, IpUKa3al BbIpe3aTh B XpaMe Ha Ipe-
CTOJIe TIPOKJIITUE Ha TOr0, KTO OCMEJUTCS NepeaaTbh 3TO OT-
KPBITHE UyXe3eMLaM...»

DT0 NMpeaocTepexxeHue He MOIJIO He ChIrpaTh CBOEW POJIU
B COXpaHEHMHU TalHBI TPEYECKOTO OTHSI B TE€UEHUE MHOTHX
BEKOB...

OroHb nepecrtaet ObITb FPE4YEeCKUM

TimeTHB! ObLIM MOMBITKY apa®oB U CJaBsSH, UCITBITABLINX
Ha ceOe BCIO CHUIy ACHCTBUS TPEYECKOTO OTHS, Y3HATh Y BU-
3aHTUILIEB CEKPET 3TOT0 CTpalrHoro opyxus. Hu mocienyio-
mee cOMMXeHue, HU POACTBO HEKOTOPBIX BEJIUKHUX PYCCKUX
KHSI3eil ¢ BUBAHTUMCKUMU MMIEpaTOpaMu TaK U HE MOMOT-
. Bonee mat BekoB BuszaHTus XpaHuiia TailHY rpedyecKoro
OTHsI, W, eCIM OBl He M3MeHa, €l yaAaJoCh Obl COXpaHUTh MO-
HOITIOJIMIO Ha elle OOJIbIINI CPOK.

Ho ciiyamnocsk tak, yro B 1210 r. BU3aHTUIICKWIT MMIIEpa-
top Anekceit 11l Obu1 TMIIEeH TpecToa U OexXal K CyJTaHy
HMxounwniickomy CyntaH oKasall eMy ocoboe JoBepue, Ha3Ha-
YUB KOMaHIYIOIIUM apMueil. M HeT HU4Yero yauBUTEIbHOTO
B TOM, YTO CIIyCTSI BOCEMb JIET YYAaCTHUK KPEeCTOBOIO Moxoia
u ocaabl Jlamuetsl (B 1218 1.) Onusep JI'Exonatop yTBepx-
JlaJI, 4To apaObl MPUMEHSJIM IPeYecKrii OrOHb MPOTUB Kpec-
ToHOCLEeB. CapallMHBI C €r0 MOMOIIBIO 3aCTABUIIM KPECTOHOC-
LIeB OTCTYIIUTh, a TaKxXe oAepxKalu Iobely Hal IpeKaMu, y
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KOTOPBIX OH HEKOIJa ObLI CaMbIM TPO3HBIM OpYXUEM 3allly-
TBI W HamaJeHUsI.

He uckiodyeHo, 4TO CEKpeT IpeuyecKoro OrHs CTaJl 10C-
TOSTHMEM HE€ TOJbKO apaboB, TO M ClaBsSIH. Pycckue npyXUHBI
B 005X caMu NIPMMEHSJIN 3aXuraTeJbHbie cpeacTBa. Korma
KaMCKHe OyJrapbl 3aXBaTUJIM IPEBHUI pPYyCCKUil ropon Yc-
TIOT, BEJIMKUI KHA3b Bragumupckuit ['eopruii oTripaBuil cBo-
ero Opara CBsToc/IaBa C CUJIbHBIM OTIOJYEHUEM 00Yy31aTh 3aX-
BaTyukoB. B 1219 r. pycckue aTakoBajau ropoa KaMCKUX OyJI-
rap Ouicib, «.,.a Hamepe. IUIM MEeNIbl C OTHEM U C TOTIOpaMU,
a 32 HUMHM CTPEJIbLEBL.. KO Tpaay IIPUCTYMIIIA, OTOBCIOMY 3aX-
roIa ero, u OBICTh Oyps 1 IBIM BEJIMK Ha CUX ITOTSIHY...» - TaK 00
5TOM COOBITUM TMOBECTBYET JICTOIKCD.

ITpruMeHEeHHBIM OTHEM ObLJT JOCTUTHYT 00eBoIi 3(pPeKT,
HE YCTyMawIluil A1eficTBUIO IPEUYeCcKOro OrHsi, ubo «0yps u
IBIM», €CJIM Yy4eCTh HETOYHOCTh BOECHHOW TEPMUHOJOTUU
JPEBHUX JIETOTIUCIIEB, SIBHO UMEJU CBSI3b C OTHEM U MpUBE-
JIEHBI TIOCJIe HEro, Kak HEKUI ero pe3yJibTar.

B 1220 r. Boiicka kH3s1 McTurcaaBa ¥Yaajloro B3sId FOpo/
lanuu ¢ moMoIIbIo MOJAKOoMNAa U «orHs». M3BecTtHO, uto B 1301 T.
HOBTOPOIIBI OBlaaean JIaHICKPOHOI, YIIOTpeOUB «OTOHb M
Tpamm».

MoHnronsl oa npeaBoauteabctBoM YuHrucxana B XIII B.
MpU IITYpME TOPOIOB MCITOJIb30BAIM T'paHATBHI ¢ HEDTHIO MK
rpeYeCKM OLHEM MJIs MHOIXKOTa AepPEeBSIHHBIX KPEIOCTHBIX
CTEH, a TAKXKE «OTHEBBIE CTPEJIbI C 3aKUTATEIbHBIM (DUTHIIEM>».
Ocaxnasi B 1221 r. ropon Mcps, ceiH Hunrucxana Tymyii umen
B cBoeit apmuu 700 KaTaryabT IJI METaHUS 3aXKUTaTeJIbHBIX
60M0 ¢ HedThIO. 1O HEKOTOPHIM CBUIETEILCTBAM, TamMepiaaH
(1333-1405) Takke MMeJ Ha BOOPY>XKEHUU IpeueCcKUil OTOHb.
B Boiickax TamepiiaHa UMeINCh CHEUATIbHBIC OTPSIBI METa-
TEJIEW OTHS.

ITociie Toro Kak ceKpeT Iped4eCKOTO OTHSI CHeJIaicsl JOC-
TOSTHEM MHOTUX HapomoOB, OH MOTEPSIJI CBOE 3HAUYCHME, U
JIETOIIMCHU, MOBECTBYIOIINE O MOPCKHMX M CYXOITYTHBIX CpaxKe-
Hugx XII B. u niepBoii moaoBuHbI XIV B., MOYTU HEe yIOMUHAa-
10T 0 HeM. [locieaHIo 3amMch 0 HeM clenai uctopuk dpan-
ucK, omuchiBasg ocamy KoHcraHtuHomosiss B 1453 r. Marome-
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toMm II. Tlpu ocame rpedyeckuii OTOHb IIPUMEHSIIN 00€ CTOPO-
HbI: ¥ BUBAHTUMIIBI, U TYPKHU.

[TpuBeaeHHBIE UCTOPUUYECKUE TPUMEPHI TTOKA3BIBAIOT, YTO
OrOHb B KauecTBE OPYXUSI UTPaJ 3HAYUTEIbHYIO POJIb B BOWi-
Hax JIPeBHUX BEKOB M paHHETO CPeqHEBEKOBbsI. OOBSICHSIETCS
3TO HE TOJBKO 3G (OEKTUBHOCTHIO €ro IMOpaxKaloIIero U Mo-
paJIbHOTO BO3AEHCTBUsI, HO U CJabOCThIO CYIIIECTBOBAaBUIUX B
TO BpeMs APYIMX BUAOB OPYXUs.

I[TpumeHeHMe TpeyecKoro OrHs MPOJOJXKaaoch B Teye-
HUE CEMU CTOJIETUH, 10 MPOHUKHOBeHUS B EBporry mopoxa u
MOSIBJICHUSI OTHECTPEJbHOIO OPYXKUS.

Bce nonbITKM TWETHbI...

Tak yeMm e Mor ObITb rpeyeckuii oroHb? MHorue ucciaeao-
BaTeJIM APEBHOCTU, MBITAsICh PACKPHITh 3arajiky, COCTaBJIsSIM BCe-
BO3MOXHBIE XUMUYECKNE CMECHU, B KOTOPHIE BXOIWJIM TTOUYTH
BCE M3BECTHBIC B TO BpeMsl 3axKMTaTeJIbHBIC BEIICCTBA.

IlepBas mombITKa NPUMNOAHATH 3aBeCy Hal TallHOUW OblLia
caenaHa BU3AaHTUMCKUM MCTOPUKOM MpPUHIECCON AHHOH
Komuen (1083-1148). B ee peuente ¢purypupoBalud BCEro
TPpU KOMIIOHEHTA: CMOJIa, ce€pa U APEBECHBII COK...

Bo ®panmnun Hekwuii Jlforpe MOCBITHII PACKPBITUIO 3TOM
TaliHBI BCIO CBOIO XXM3Hb. HakoHeIl, 3aBepIIUB MOMCKH, OH IIPO-
Jlajl CBOE€ OTKpbITUE (paHIy3cKOoMy KopoJito JltogoBuky XV
(1710-1774). Bo BpeMsI UCIBITAHUI KOPOJIb YKACHYJICS M, KaK
TJacUT JIereHAa, MprKa3al YHUYTOXUTh Bce OyMaru, coaepxa-
mue oTkpbeitTue Hiornpe. Bckope cam mM3o0peTaTeb MOTUO MpU
HEBBISICHEHHBIX OOCTOSITeNIbCTBaX. BiacTurenu Bcerma ymenn
HAEXHO XPAHUTh TAWHBI U XOPOHUTb UX HOCHUTEJEW...

ITo Mepe coBeplIEHCTBOBAHUSI OTHECTPEJBLHOIO OPYXUS
TaliHa TPEeYEeCKOro OrHsI Bce OoJjiee CTaHOBMJIACHh YMCTO aKa-
JNEMUYECKOM, HO UCTOPUKU-IHTY3MACThl HAXOAUJIUChH BCEraa.

B cepenune XIX B. Bo @paHUUM MCTOPHUK U apXeo-
gor JI. JlananH, opueHtanuct 2Koszed PeHo u mpodeccop
®daBe, nbITasCh HAWTHU KJIIOY K BEKOBOI1 TaliHe, IIPOU3BEIN UC-
cJieoBaHUS 10 apabCKUM, TPeYeCKUM M KUTAWUCKUM MCTOY-
HuKaM. [lo mx MHEHHIO, COCTaB I'PeYeCKOro OTHS OJIM3KO
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MMOIXOMMI K KNTAMCKUM 3aXKUTaTeJIbHBIM BeIlleCTBaM, M3BEC-
THBIM €l1le 3a70JIT0 10 Hallleil 3pbl, COAEePXallUM B OOJbLIOM
KOJIMYECTBE CEJIUTPY,

Hemeuxkuit cneumanuct A. Illterdaxep B kHure «Ilopoxa
U B3pbIBUYaThie BeliecTBa» (1927) cuuraeT, UTO IrpeyeCKUid
OTOHBb COCTOSUT M3 CEPhI, COJM, CMOJBI, acdhalbTa 1 XKEHOU
usBectu. CocTaB, conpukacasich ¢ BOJ0i, pazorpeBajics, npu
5TOM TeIlIoTa TallleHUsI U3BECTU McMapsijia 4acTb OPIOYUX
BEIIIECTB, KOTOPhIE B COCIUHEHUN C BO3IYXOM IaBajiu JieT-
KOB3PbIBAIOIIYIOCSI CMECD.

CpaBHUTENbHO HegaBHO, B 1960 r., B KeMOpuaKe BBIILIO
KanurtaibHoe ucciaenoBanue JIx. [laptunrrona «Mcropus
Ipeueckoro OrHs U nopoxa». AHIJIUNACKUN yUeHbIN MpUIIET K
BBIBOAY, UTO I'peUYECKUIl OrOHb IPEICTaBJIsSII COOOM Xeneoo-
Pa3HYIO XUAKOCTb, COCTOSILIYIO U3 JerKuX hpakiUuil meperoH-
KU HedTU, cMOJbl U cepbl. [TapTUHITOH MoJiaraet, yTo rpe-
YeCKU OrOHb HE MOT OBITh BEIIECTBOM, HATOMUHAIOIUM
MOPOX, W TIO3TOMY B €r0 COCTaBe HEe MOIJIO OBITH CEJIMTPHI,
KakK 9T0 cUuTalu (ppaHIy3CKME UCCAeAoBaATEIIN.

MOXHO COIJIaCUTBCS C TEM, UTO I'PEUYEeCKUil OTOHb HEJIb3sl
OTOXIECTBIISITL C YEPHBIM ITOPOXOM, B TO e BpeMs HEJIb3s
HE BO3pa3WTh MPOTUB TOrO, YTO B TPEUYECKUII OTOHb HE MOTJa
BXoAuTh ceauTtpa. OHa MOIJIa UTpaTh PoJb 3aryCTUTENST WU
OBITb OKMCIIMTENIEM, YBEeJIMUMBas MOIllb OTHS. BeposiTHO, rpe-
YeCKMil OroHb cllarajcsi U3 OYMIIEHHOTO MPOIYKTa JIETKOM
dpakmum MmeperoHK HedTH, pa3JIMIHBIX CMOJ, PACTUTEh-
HBIX Macej, BO3MOXHO, CEJIMTPhl UM HeraleHol U3BECTH.
Benb He 3ps ke KuTaiickue, apabCcKue M JIATUHCKUE UCTOU-
HUKU CBUAETEIbCTBYIOT O TOM, YTO MOTACUTh I'PeYECKUi
OTOHb MOXHO OBLJIO TOJBKO... YKCYCOM.

OnmHako 3TO M Bce ApyTve MPEaITOIOXEHUS - TOJBKO TH-
MOTEe3bl, HE HallleJLIMe A0 CUX MTOP HUKAKOTO MOATBEPKAE-
HUs1. TOYHBINM PELIENT ropioyeil CMEeCH OCTaeTCsl 3aragkou II0
ceif gJeHb. OOBIYHO HA3BIBAIOT TaKue BelleCcTBa, KaK He(Th,
pa3iuyHble Maclia, roprovyre CMOJbl, coOMpaeMble Ha OTMe-
nsx MepTBoro Mops, cepa, acaiabT U - obs3arelbHO! - He-
KU «CEKpeTHbI KOMITIOHEHT». Hanbonee anekBaTHBIM Bapu-
AHTOM BUIUTCS CMECh HETaIlleHOW M3BECTU M CEephbl, KOTOpas
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3aropaeTcs Ipu COMPUKOCHOBEHUMU C BOJOM, U KaKUX-HUOYIb
BSI3KMX HOcCHUTeJiel Harmomooue HedTu unu achanbta. Hy u
HEMHOTr0 Maruv, KOHEYHO.

Cekper IpeBHETO OpYXMUsl ellle TMOJHOCTbIO HEe PACKPBIT U
CEerofiHsi, Koraa 060eBOi OroHb CHOBA YIOTPEOJISIETCS C MOTPsI-
caomuM 3¢ (GeKTOM B YCOBEPIIEHCTBOBAHHLIX OTHEMETAX, B
(ocopHbIX, TEPMUTHBIX U HamMajJMOBBIX O0MOax, TepMoba-
pUYECKUX 3apsaax, W Ipoyasi M Mmpodas M Ipouyas.

HTOr TakoB: HEKOTOPhIE UCCIENOBATENN NEJal0T rpeyec-
KU1 OTOHb MPEeIKOM YePHOI'O MOopoxa, APYryue MOYTH OTOXKIE-
CTBJISIIOT €r0 C COBpeMeHHBIM HamaiMmoM. Ho B 1ieom ckia-
IBIBaeTCs BIIeUaTJieHUE, YTO MO OOIIMM Ha3BaHUEM «Tpedec-
KW OTOHB» B pa3HbIEe BpEMEHa y pa3HbIX HAPOIOB B pa3HbIe
BeKa CYIECTBOBAIU pa3iMuHble 0OEBbIE TOPIOUYME COCTABBHI.
Benp xak nHaue oOBSICHUTD TOT (HaKT, YTO BOEHHOE CPEACTBO,
MIMPOKO PacIpoCTpaHEHHOE W MIPUMEHSIBIIeecs Ha IOJIIX
CpaxkeHW B TeUeHNe HECKOJIBbKMX BEKOB ITa OOIITUPHBIX Tep-
putopusax EBpaszum, mpuHSATOE Ha BOOpYXKEHHE apMUIl MHO-
TUX CTpaH, BAPYT CTUHYJIO KaK COH IyCTO#, OCTaBUB O cebe
JINIITb TYMaHHbIE BOCTIOMUHAHUS M MIpedaHbs CTApUHBI TTy-
OoKoIi.

BripoueM, Kak roBopuTcs, Hayka Ioka He B Kypce...
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[naBa 4

Hdena paBHO MUHYBLLIMX
nHen... bopbbda cunom
NJIaMeHN B CpedHNE BEKaA

Ilpomemeii npunec n00am o0eoHb - 04azo 3mo uau 6eda?
B. b. Illkao6ckuii
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BENAOABHO MUHYBLUUX OHEMN. ..

Ha Bocroke 3axuraTeibHOE OpyXHue MCII0JIb30BaloCh U3-
JaBHA U TPaAULIMOHHO IIMPOKO. Apadsl BIioTh 10 XIV B. npu-
MEHSJIM MUPOTEXHUYECKOE OpPYKHE (IIPOTOTUII OTHE-
CTPEJIbHOTO), COCTOSIIIIEe U3 CTBOJIA, CKIIEIITAaHHOTO M3 KeJIe3-
HBIX I10JIOC, KOTOPBII 3apsizkKajacsl Ha BCIO CBOIO JJIMHY MOOYe-
peIHoO MyJISIMU U YePHBIM ABIMHBIM mopoxoM. Ilpu stom
«IIyJIW» TIPEACTABISUIA COOOI IUIOTHO CBEPHYTYIO TKaHb WJIN
MMaKJjio, IPONUTaHHYIO OMTYMOM WM TOPIOYUMU CMOJIAMH.
OpyXue NpUMEHSJIOCh B Ka4eCTBE OTHEMETa. 3apsia IOIKI-
rajics ¢ nyja W TopsIiye ITyJW IMOCJeAoBaTeJbHO (10 Mepe
CropaHusl TTopoxa) BhIOpachIBAJIMCh U3 CTBOMA. TO €CTh MPUH-
LIAIT eT0 OEeMCTBUS OBbLI TOT XK€ CaMblii, YTO U Yy ITOSIBUBIIEi-
cq mosxe GelepBepOUYHONl «pUMCKOIl CBe€YM», KOrIa TBEP-
Ible TOPIOYNE TaOJICTKMU-«3BE3IKM» IepeMeXKaloTcs B Kap-
TOHHOI TPyOKe IMOPOXOBO CMEChIO, MPU TOPEHUU KOTO-
pOii ropsinue MUPORJIEMEHTHI ITyJIEMETHOW O4Yepeaplo BHIO-
pachIBalOTCS B BO3IYX.

IlepBble ymOMUHAHUS JIeTONKMCEl 00 MCIIOJb30BaHUU
cllaBSHaMM OTHS B BOGHHBIX LIeJISIX OTHOCATCS K X B. Benukas
kHsaruHg Ojbra B 946 T., Xejlask OTOMCTUTh 32 CMEPTb CBOETO
MyXa, oKpyxwuina ropon apesiassH KopocteH um moTtpeboBaia
OT OCaXIAEHHBIX JaHU: IO TPU TOJYOsT M BOPOObSI OT KaXKIOTO
noma. IlomyuuB 3Ty maHb, KHSITUHSI NpHKasaja NpUBS3aTh K
KaxXJIO0M NTULE 3aX>KEHHYIO MaKJIIO, IIPONUTAHHYIO CMOJIOH,
¥ BbITYCTUTh. [ITUILIBI, BEPHYBIIKWCHh B CBOM THe3da, IIOA0-
xriu goma. ITogxBaueHHOE BETPOM ILIaMsI OXBaTHJIO T'O-
pon. JlpeBisiHe BEIHYXIEHBI OBIIM CIAThCS Ma MUIOCTh Ob-
ru. Bo MHOTMX neTomucsax ymoMuHaeTcs, 9To Boiicka Ku-
eBckoii Pycu B X B. IIMPOKO MPUMEHSJIN 3aKUTaTeJIbHBIC
CTPEJIbI.

3HaKOM ObLI PYCCKUM U TI'PEYECKHUU OrOHb - «XKMBOM
OTrOHb», Kak ero HazbiBau B XII B. CiraBsiHe pacmosiarajiu cek-
pEeTOM 3aXXMraTeJIbHBIX CPEICTB, MOXET OBITh, HE YCTyIlalo-
X TpedecKoMy OrHio. OHM MOTJIM MMETh COOCTBECHHEBIN
«KWBOI OTOHb» WJIM, COBEpIasi HEOAHOKpPAaTHbIE YCIEIIHbIe
noxoasl Ha Bu3aHTHUIO, MOTJIM Y3HATh CEKPET IPeYECKOTO OTHS
WIN 3aXBaTUTh €ro B KadyecTBe Tpodesi.
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B EBporne ocaxpaaBliiive ¢ MOMOILbIO KaTanyJbT MeTalu 3a
TOPOJICKME CT€Hbl IJIMHSIHbIE€ TOPIIKM C Tropsiueil HedTblo.
D10 OBICTPO maBajo XejaeMblil 3¢ deKT: ocaxmaeMblii ropon
MOMEHTAJIbHO 3aTSITMBAa0 TYCTHIM ABIMOM ITOXKapHIIL.

Ho u ocaxnaemMble maaTuiv ocaxIaBUIMM TOH Xe MOHE-
TOI: BO BpeMsl PEUIMTEIbHOIO LITYpMa OHM JIMJIM Ha TOJOBbBI
aTaKyIoIIUX TOPSIIIYI0 CMOJY M KMUIISITOK. ISl 3TOro Ha cre-
Hax yCTaHaBJIMBAJIUCh KOTJIbI, MOA KOTOPHIMM BO BpeMs oca-
JIbl TIOCTOSIHHO TOpeJsl OrOHb, YTOOBI CMeCh Bceraa Obuia B «0o-
€roToBHOCTH». K KOHCTPYKLIMM KpPENOCTHBIX CTeH ObLia Ipe-
JNIYyCMOTPEHA CIElMAJbHAs CUCTEMA JIOTKOB U BBIMYCKHBIX
BOJIOMETOB, 0 KOTOPbIM CMECh OT OINPOKMHYTOro KOTJa pac-
TeKajlach BAOJb CT€Hbl U MHOTOUYMCJIEHHBIMU OTHEHHBIMU
pyueiikaMu TeKja HaBCTpe4yy MAYIIMM Ha MPUCTYII.

Oco00 BO3pOC/IO 3HAYEHME OrHSI Kak TMmopaxatoiero Qak-
TOopa ¢ M300peTeHueM JykKa. Ilo Mepe coBeplIeHCTBOBaHUS
JIVK U CTpeJibl UCMOJb30BAJUCh KaK OTHEBbIE MeTaTeJbHbIE
CHapsiAbl JJIS1 CO3aHMsI MAcCOBBIX OYaroB MoxapoB, OCOOEH-
HO B JIEPEBSHHBIX MOCTPOMKAX, PACIOJOXEHHBIX 3a KPerocT-
HbIMU cTeHamMu. CTpalllHbIM OpYyXHMeM MJis ropoJoB JpeBHeil
Pycu, mpeuMyIiiecTBeHHO AepPEeBSIHHBIX, C COJIOMEHHBIMHU U
IPAaHOYHBIMU KPBIIIAMU, SIBJISIUCH 3aXKUTaTeJIbHbIE CTPEJIbI
arpecCUBHbIX KOUEBHUKOB. HakoHEUHMK cTpesibl 0OMaThiBaI-
csl MakJei, CMOYeHHON CMOJION, KOTopasl IMepes BhICTPEIOM
nojaxuranachb. MHTEeHCUBHBIN 0OCTpes MOJOOHBIMU CHapsiaa-
MM HEIOKOPHOIO HACeJeHHOro MyHKTa HEMEIJEHHO IPUBO-
IWJT K MAaCCOBBIM ITTOXapaM.

B BoliHe Ha MoOpe 3axKuraTejbHble CTpeJbl TOXE UIrpa-
JIM He TIOCJIEAHIO posib. PuMiisiHe, caMu JIyK He JIIOOUBIIKE U
Jaxe ero mpe3upaBlliue, TeM He MEHee OXOTHO MCIIO0Jb30Ba-
JIU Ha@MHbIX KPUTCKUX JYYHUKOB, KOTOPbI€ CIaBUJIUCH CBO-
el METKOCTbIO U 3aMeyaTeJbHbIMU 3aKMraTeJbHbIMU CTpe-
JlJaMU C pOMaHTHUYeCKUM Ha3BaHUeM «TalleoH». s aTux xe
lieJe mpuMeHsaach IMojiyaBToMaTuueckas MeTaTesibHas
maimnHa «Ilonubos», KoTopas IIpUMeHsJIach KaK Ha Kopao-
JISIX, TaKk U B OeperoBbix Oatapesix (Hampumep, Har-Hapaona,
Tak HasbiBaeMblil «JIyk T'ecTpbl»).
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OnHako BbI3BaTh MOXaphl B HEMPHUSITEIbCKOM CTaHE elle
He 3HAYUT B3SITh KPEIocThb. YTOOBI OBIAAETh €10, BOMHBI C APEB-
HUX BPEMEH CTajJM MCIOJb30BaTh «OrHEHHbIE TMOIKOMbI».
B TexHuKe ycTpoiicTBa MOAKOMOB M OOPYILIEHMST KPEMOCTHBIX
CTEH HEeMaJIOBaXKHYIO POJib UI'Pajl OrOHb. 3aKaHYMBAs TMOA-
KOI IO KPEMOCTHYIO CTeHY, APEBHUE canepbl MOAMUPaIN MO-
TOJIOK KaMepbl MOJKOIA IepeBIHHBIMU cToliKaMu. CToliku 00-
BEPTHIBAJIIM COJOMOM MJIM CYXUM XBOPOCTOM, a 3aTeM IIOJ-
xuranu ux. Korma oOropesiline CTOMKM Iamaiu, PYLIMJICS
MOTOJIOK U TOPOACKHUE CTeHbI Haa HUM. [Ipu 3TOM, B 3aBUCH-
MOCTU OT pacroJIOKeHUs TMOJKOIa, 3a1aBajloCh HaIlpaBjieHUe
OOpYLLIEHMSI CTeHbI: HapyXy WU BHYTpb KpernocTu. C rnomo-
IIBI0 TAKOTO OTHEHHOTO IOIKOTIA, KaK OTMEYaeT IPEeBHEPUM-
ckuii ucropuk ®napuit Berenuii, B 332 1. 10 H. 2. Bolicka Aek-
caHapa MakenoOHCKOTO BOpBaJlUCh B ApeBHUI ropon Manoi
Aszun - TI'azy n oBiagenn uM. Takum Xe CIIocOOOM pUMCKUIA
nukratop Cyiia B 86 I. 10 H. 5. B3su1 [1upeit 1 AGHUHBL.

B Wupuu 60oeBBIM cob0akaM MpUBSI3LIBAJIM Ha CIIMHY 3a-
XCKeHHBIE (Dakesbl M IycKajau MX Ha Bpara. He orcraBanu B
M300peTaTeIbHOCTU U eBpoIeiilibl. Bo BpeMeHa peHeccaHca
B Mtanuu BbIBeIM MOpPOAy OOEBBIX CO0AK «KaHe Kopco». Mx
OJleBav B XXeJIe3Hble MOCMeXH, a Ha CIIMHY MOMEIlaJu KOH-
TeHEepPbl CO CMOJUCTBHIM BELIECTBOM. 3aTeM XUBBIX «HO-
CHUTeJIeil OTHSI» BBIITyCKAaJdW Ha BpaXecKylo KaBajlepuio. B
Bolickax Beiaukux MorojioB crneuuajbHbie METaJbIIUKHU
Opocalm B KaBaJepui0 MPOTHBHMKA MPUMUTUBHBIE DYYHbIE
3aXKuraTeJbHbIe rpaHaThl - «0aHHBI». UMEHHO MPOTUB Ka-
BaJiepuu OroHb ObLT 0COOEHHO 3(D(EeKTUBEH: Jolaau UC-
MyraHHoO Ilapaxajiuch B CTOPOHY, cOpachiBasi BCAAHUKOB U
nmyTasi psabl aTaKymLIMX.

C mogBIeHUEM W Pa3BUTHEM OTHECTPEIbHOIO OPYKHUS
3HaUEHHUE «4MCTOTO» OTHS KakK 00EBOro CpejcTBa yImauo, Tak
KaKk MpUMEHEHHEe Mopoxa IO3BOJMJIO HAHOCUTb MOTEPHU
BolickaM MPOTMBHUKA Ha PACCTOSIHUSX, 3HAUMTEJbHO Mpe-
BOCXOJSIIUX OaJIbHOCTh AE€WCTBUS CYILIECTBOBAaBIIUX 10
TOTO BPEMEHM 3axKMTaTeJIbHBIX CPEeICTB. B 00eBBIX meliCTBU-
SIX Ha CyIlle OTOHb COXPAHWJI CBOE 3HAUCHME JIUIID KaK Cpei-
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CTBO CO3JaHMs IOXAapoB IIPM OcCadax KpemocTeid M yKpem-
JIEHHBIX TOPOHOB.

BrinyimeHHoe M3 NylIKW KaMEeHHOE SApPO, B CYIIHOCTH,
HUYEM HE OTJIMYAJIOCh OT OOBIKHOBEHHOTO OYJIbIXKHMKA, C He-
YyeJIOBEUECKOU cuyioif OpolieHHOTO BO Bpara. Jlaxe oyeHb
OoJplIKe gApa, OTHMM CBOMM BMAOM HAaBOAMBIIME yXac, OT-
HIOOb HE BCErIa OINpaBAbIBAJIM 3aTpayeHHBIA HAa UX U3TOTOB-
JICHWE TPYA.

Korma B 1453 1. Typku ocaxnanu BusaHTHio, OHM OYCHB
TOPAMJIMCH TUTAHTCKOM MOPTUPOIA, siApa KOTOPOl BECUJIU IO
400 KT ¥ Tocjie BBICTpeIa HATIOJIOBUHY YXOIWIN B 3€MJTIO. YBBHI,
rpoMoO31Kasi U HelmoabeMHass MOPTUpa MoOTJIa JIeJlaTh BCEro
JIMIITb CeMb BBICTPEIOB B CYTKM M HWYETO B Ocaje He pa3pe-
mana mo cymecrsy. K Tomy Xe 3am0Jro mo peluTeIbHOIO
IITypMa MOPTUpa B30pBajiach.

KoHeuHo, apTuiaiepusi obecrneunBaia ycrex, Koraa nycThb
He OYeHb 0O0JbIIME, HO MHOTOYMCJICHHBbIE siApa OWIM, HIpo-
OuBasi, 110 KeJIE3HBIM JlaTaM phIlIapeil; Koraa, COCPeIoTOYeH-
Hble Ha OJHOM HaMpaBJIeHUU, OPYAUSI OOJBIINX KaauOpPOB
MpoJIaMbIBaJll BOPOTa «HENPUCTYIHBIX» 3aMKOB M PYIIMJIN
cTeHbl KperocTeii. OngHako (akT octaBajics (akKToOM: BO3IEii-
CTBHUE SApa Iaxe MO IePEBIHHBIM COOPYXEHMSIM, MOABEPKEH-
HBIM JIETKOMY BO3TOpaHUIO, OCTABaJOCh YMCTO MEXaHUYSCKUM.
IIposomMuB cTeHy U MCYEpIIaB CBOIO 3HEPTUIO, SIIPO OOJIbIIE YKe
HEe MOTJIO IIPUYNHUTh HUKAKOTO Bpema. MM MOXHO OBLIO 3aHO-
BO CIIOKOMHO 3apsiKaTh MYIIKY U OTOpaBUTh Hazan. OcaxaeH-
HbI€ YacTO TaK W Aejajd, BCTaBas Ha He3aIIaHMPOBaHHOE
«sIIepHOE TOBOJILCTBHUE» K CBOMM Bparam.

HMHTepecHO, UTO KaME@HHBIE CT€HbI 0OJIbllle pa3pyllalucCh
sapaMu, 4eM AepeBsHHble. KaMeHHas cTeHa o yaapoM sapa
TpecKajach U Kpollujaach, 00pa3ysl KpyliHylo Opelib. B nepe-
BSSHHOW OpeBEeHYATOM CTeHEe SApO IMPOOMBAJIO TOJbKO HE-
0OJIBIIIOE OTBEPCTHEC, HE pa3pyllas KOHCTPYKIHMIO B LIEJIOM.
To ke caMoe OTHOCUTCS U K OOEBbIM KOpaOlJsIM TOTO BpeMe-
HU. BoT moyemy Xpynkue gepeBIHHBIE KOPaOIU BBIICPXKUBA-
JIX MHOT'0YaCOBOW apTUJIIEPUNCKUI OO NMpaKTUUYECKHU B
yriop. fnpa mpoOuBaiu CKBO3HBIE OTBEPCTUS B JE€PEBIHHBIX
bopTrax - HO U ToJbKO! M TONBKO TIOSIBCHUE 3aXKUTaTeIbHBIX
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CHapsIIOB U pa3pbIBHBIX 00MO pamiuKalbHO U3MEHUIM CUTY-
allMIo B IOJb3Y aTaKylollleil CTOPOHBI.

ITosiBeHUe XeNe3HbIX sIIep HATOJKHYJIO MYyILIKapei Ha
MBICJIb: @ YTO, €CJIM PacKaJIUTh AP0 U TAKUM 00pa3oM, MOMU-
MO BCEro Ipoyero, cieaaTh U3 HEro 3axKuraTeJbHblil cHapsa?
M c cepennnbl XV B. KajieHble si/ipa MOJIETEJAN Ha TOJOBBI
BparoB. MIx mpuMeHSsIIU U1 3aXKUTaHUS BpakecKoro KopaoJist
VI MIOCTPOEK B OcCaxKmaeMoil Bpaxkeckou Kperioctu. Crenyer
0Cc000 O0OpaTUTh BHUMAaHUE Ha TO, YTO SAPO AOKHO ObITh HE
MPOCTO TOPSIYUM, @ UMEHHO KaJeHbIM - TOJbKO B 3TOM CJIy-
yae OHO MOIJIO 3aXkeYb JIETKOBOCIUIAaMEHSIOIIMecs] MaTepua-
npl. C 2TOM 1eNblo sipa Tiepell BhICTPEJIOM pacKalsiIUuCh B CIie-
LUAJIBHBIX TEYKax 10 CBEYCHUS.

ITockobKy KpyMHbIE siApa Jy4llle COXPaHsIOT Xap, cTpe-
JISLIW 4Yallle BCero KpymnHokaaubepHbie opyaus. Kaxaomy
BBICTpEJIY IpealliecTBOBaNa moJjras MmoAroTroBka. Slapa Ha-
KaJsiIuCh B CIlelMalbHBIX XXapOBHSX, U €CIU mpuobdpeTa-
JIU OeNblii LIBET U COOTBETCTBEHHO
CTAaHOBUWJIUCH CAMIIKOM MSITKUMU,
WX OPUXOAUTIOCH OCTYXaTh IO BMIII-
HEBO-KpacHOTO liBeTa, A0 CEMM pa3
Morpyxasi B BOAY UJIMU OCTaBJIsIsI Ha
HECKOJIbKO MUHYT II0JieXXKaTh Ha
BO3IyXE.

OngHako ¥ IOCJE 3TOTO BBICTpPE-
JIUTh TOTOBBIM pacKaJleHHBIM SIAPOM
(11 3TOM LIeIM TIPUMEHSUIUCH XKeJe3-
Hble KOBaHbIE Spa) TOXe ObLIO OT-
Hionb He TpocTo. B «YcTaBe paTHBIX U
MYWEYHBIX JeJl», COCTaBIEHHOM
Onucumom Muxaiinossim B XVII B.,
MMOAPOOHO OIMKCAHKI BCE MEPHI IIPeao-
CTOPOJILIOCTU, KOTOPbIe HYXXHO OBLIO
TPUHSITD: «3apsian MyIIKY 100pbIM MO-
poxoM, na 3abeit JepeBSIHHBIM TTBIKOM
M Ha TOT TbIK HaMaXb ropasio B ra- AHrmickas 13,6-cm ap-
JIell TOJIIIMHOIO [JIMHBI, KOTOpas Obl He ;Z’jgefm‘:’(a” rpanara.
WIIEIUIsiach, Aa Jail eMy BBICOXHYTb
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ropasao, IIoToM ITIOMaXxb €ro €uie,

i

I1e TOHYXe HamoOHO, Ja YKpeIu
f €ro ropasao Tako MIMHOI0 Maxy-
Yy, YTOOBI OT SiApA MOPOX HE 3a-

TTAJTAJICS».
XJI0OTIOTHOE 3aHATUE, ONHA-
KO Mpu yAayHOM IoNaJaHuu
BCIBIXHYBIIMK TMoOXap WU
B30PBAHHbBIA MTOPOXOBOM CKJIal
omnpaBabiBaau Tpyabl. Cremyer

Y4eCTb, YTO pacKajeHHOE SIIpO
3aCTaBJISLIO TOPETh daxe ChIpoe
BputaHCKkuii «KapKacHbI» CHa-
psig, kakumun B XIX Beke cTpensi- ACPEBO.
M U3 N8AKOCTBOJIbHBIX OPYANI OnHako Moxo0HbIE BHICT-
1S oAXuraHvs 3aaHunii M Ko- PEJbl ITyrajJn HE TOJbKO Bparos,
pabneii. imen ctanbHyio 0607104-  HO M CAMUX MyLKapei: He uc-
;’;’ 35;5:7%;?;%;";’;“2’;22’% KJII04anach BO3MOXHOCTH ca-
CypbMbI, XUpa M CKUMMapa MOIIPOU3BOJBHOTO BBICTpEJA,
paspbiBa opyaus. [losToMy ps-
JIOM C OpyAueM BbIKATbIBAIU SIMY, Kyda MPUCIYTra, KPecTsIch 1
yuTask MOJUTBBI, TIpsiTagach Mepea CTPeabOoid.

B 1560 r. pycckue Boiicka mmoj KoMaHmoBaHueM MBaHa
I'po3HOro B3sIM CUJIBHEHIIYIO KpernocTh JIMBOHHU - TOPOI
®emH. OcHOBHYIO poJib B nageHun PenaHHaA chirpaj 00-
CTpeJl TOpoJa PYCCKOM apTW/UIEpHE, KOTOpas HMCIOJIb30Ba-
JIa 3axurarenbHble (KaneHsie) sapa. [Ipu ocage UBanoMm I'pos-
HeIM B 1563 r. [lojonka, 3axBaueHHOro MoJsIKaMu, 36 opy-
IWI pyCCKOM apTUJUIEpUU OBbLIM HpemdHa3HauyeHbl CIieldaib-
HO JUISI CTPENbObI 3aXKUTraTeIbHbIMU CHapsiaaMu. [1neHHble He-
MELIKWE apTUIIEPUCThI-HAEMHUKHU T1a JOMpoce IMoKasalu,
YTO OCOOEHHO CUJIbHOE BIlevaTieHWue Ha HUX MPOU3BEIU
pyCcCKMe 3axkuraTejabHbIe CHapsiAbl, Bei3BaBiiue B Ilomouke
0oMbIIME TMOXapHI.

3axurateabHble CHApSIAbl UCMOJb30BaJINCh PYCCKUMU
apTuiiepuctaMu eule npu otue MBana I'posHoro - Bacu-
auu III. Mexny Tem Ha 3amane mepBbie YIIOMUHAHUS O 3a-
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DENADABHO MUHYBLUMX OHEW...

JKUTATEeJIbHBIX CHapsaax MOSBUIMCH TOJbKO B KoHIle XVI
B., & MaccoBOe IpHMeHEeHHE UX Hadayuoch ¢ 1660 T.

B 1680 r. B MockBe Obl1a co3maHa MacTepcKast JIsT M3ro-
TOBJICHUS 3aKUTATEJIbHBIX, OCBETUTEIBHBIX U YBECEIUTEb-
HBIX pakeT. OgHAKO TepBOe IMIUPOKOe OoeBoe MPUMEHEHUE
3axKUrarTejibHble pakKeTbl MoJyuuan Tojabko B XVIII B. B
0opb0e MHAYCOB IPOTUB KOJOHM3ATOPOB-aHIJIMYaH.

WHmniickre paKeThl M3TOTOBISIINCH M3 XKeJe3HBIX MIN
06aMOYKOBBIX TPYO, TIEpeIHSSI YacTh KOTOPBIX 3aITOJTHSIIACh
TrOpIOYMM COCTaBOM, a 3aiHss - mopoxoM. PeakTuBHas cuia,
oOpazyroniasicsl Mpu BbLJIETE PACKAJICHHBIX MOPOXOBBIX I'a30B,
obecrneyrBaga 3HAYMTEIbHYIO 110 TOMY BpeMEHHU JaJbHOCTh
roJieTa paker.

ITapycHbili G0oeBOii Kopabyib TOrO BpeMEHU, ITOCTPOEH-
HBIi U3 TIPOCMOJIEHHOTO JepeBa, MpencTaBsi coboil Belu-
KOJIEMHYIO LeJb JUIsl 3axxuraresibHoro opyxus. B XVIII B. no-
SIBUJICSI OpaHIACKYTresdb - cepudyeckas dyyryHHas 6omoOa,
CHapsi>keHHasl 3aKUrateJbHbIM COCTaBOM. Torna xe Ha ¢uio-
Tax CTaJIM MPUMEHSITh PaKeTHOE OpYXHE€ - B CYIIIHOCTA OOBIY-
HEIe (peliepBepOYHBIe paKeThl, TOJIBKO TOpa3ao KpyrmHee u
CHaOXeHHBIe HeOOJNbIION 00eToOBKOIM (yracHoO-3aXnra-
TeJbHOTO AEWCTBMS, OKa3anuch 3((HEKTUBHBIM MPOTUBOKO-
pabeSbHBIM OPYKHUEM.

B xonue XVIII B. anrnuiickuit renepan Konrpes 3aum-
CTBOBAaJ U HECKOJbKO YCOBEPIIEHCTBOBAJI MHAUNCKHUE pa-
KkeTol. biarogaps 3axkuraTteJbHBIM pakeTaM aHTJIM4YaHaM
yAanoch ofepxkaTth nobeny Hax GpaHiy3ckuM (iaotom B by-
nouu (1806). C moMompio paker B 1807 r. aHI/IMYaHE CO-
xKrau ropoa KomnenrareH. OqHako aHmiMiickue pakeTsl KoH-
rpeBa MMeJaud HeOOJbIIYI0 AaJbHOCTh TOJIETA U TJIOXYIO
MeTKOCTh. Kak caMu pakeTwl, TaK ¥ CTAHKH JIJIS MX ITycKa
OBUTM TSIKENBI, 9YTO 3aTPYIHSIIO WX MCIOJIb30BaHUE B IOJIE-
BBIX YCIIOBUSIX.

B nauane XIX B. B Poccuu ctanu mpuMeHSITh paKeThl, CKOH-
CTPYMpPOBaHHBIE MOJ PYKOBOACTBOM TeHepaja A. [I. 3acsabko,
OTJIMYABIIMECS CBOEH JIETKOCTbIO M MPOCTOTOM 3amycka.
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OrHEMETHO-3AXWUIATEJIbHOE OPYXMUE

IlepBoe «boeBoe KpellleHHEe» PYCCKME 3axKurarejabHble pa-
KeTHl mosrydri B 1828 1. mpm ocage Kpemoctu BapHBI ¢ Ty-
pELKUM rapHU30HOM. MHOTOUYMCIIEHHbIE MOXaphl, BbI3BAH-
Hble B KPEMOCTU pakKeTaMu, AEMOpaJu30Baju TYpOK U CIO-
COOCTBOBaJIM €€ MaJeHMI0. YCOBEpIIeHCTBOBAHHbIE TeHepa-
neitreHanToM K. M. KonctantuHoBbiM (1818-1871), pakeThl
UPOKO MPUMEHSIJIUCh PYCCKOU apMueil B BoiiHe ¢ Typiiueii.

ITo aTOil Xe mpuuuHe (YySI3BUMOCTU KOpaldJjeil) IMpoKo
HCIIOJIb30BAIMCh B BOHE Ha Mope OpaHaepsl - Cylda-Toa-
KUraTesaud, Heboblue cyla, HaloJHEHHbIe JIerKoBOCIIaMe-
HSIOIIMMUCS BELIECTBAMU, C KPIOYbSIMU Ha pesiX, KOTOPbIMU
OHU CUEIUISIOTCS ¢ HenpusaTeabckuMu cynamu. [lapyca u
pyJb OpaHaepa XecTKO 3aKpEerisiuCh B Hy>XKHOM MOJIOXKEHUH,
3axurajicad QUTWIb, U «OTHEHOCEL» MyCcKalu Ha BpaXkecKue
KopabJiu, XeJaTeJbHO cToslue Ha sikope. Kopabib-KaMuka-
3¢ caM norubaj, HO U YHUUYTOXaJl Bpaeckuit kopabsb. Briep-
BBIe OpaHIephl MpuMeHsUTHUCh enle B 1304 1. B BoitHe ppaHILy-
30B ¢ (pJ1laMaHI1IaMU.

ITpumepoMm OsecTsiiiero NpuMeHeHus1 OpaHIepOB MOXET
CIIY>KUTh 3HAMEHUTOE XMOCCKOE, WIM, KaK €ro yallle Ha3bIBaloT,
YecMeHCKOe, cpaXkeHHe MEXIY PYCCKUM M TypeUKUM (JIOTOM.
OTta MopcKasi OUTBa SIBJISETCS KIACCUUYECKON C TOUKU 3pEeHMUs
93¢bdGEeKTUBHOTO MPUMEHEHMS 3aKUraTebHOro opyxusi. M1 xots
U3 YEThIPEX PYCCKUX OpaHAEepOB TOJBKO OJAMH CMOT BBITIOJHUTH
CBOIO 3a/1ayy, 3TOT0 OKa3ajJoCh BMOJIHE NOCTATOUYHBIM: Typell-
KU (ot ObUT UCTPeOJieH. A eJ10 ObLIO Tak...

YT1poMm 23 uroHsa 1770 r. pycckasi ackagpa 1o pyKOBOACTBOM
agmupana I'. A. CnupunoBa oOHapyKuia y ocTpoBa X1OC Typell-
KUt ¢aoT. YTpoM 24-ro rpsHyna xkapkasi outsa. Ilociie kpoBo-
MPOJUTHOTO 00S1 TYPKU MaHUYECKU, OECMOPSAOUYHO OTOIUIU B
XHMOCCKYIO OyXTy, TECHO CTPYIMB B HEil CBOM KOpaOJIu.

Y pyccKUX MOSIBUIACH MBICIb O COXKEHUU HEMpPUSITEIb-
ckoro ¢dJyota OGpaHaepaMu - CydaMU-MOMXUTATeJsIMU, HAUU-
HEHHBIMU TOPIOYUM BEILIECTBOM.

Oco0blit OTpsiA MO HAYadbCTBOM KOHTp-aamupaina ['peii-
ra JOJDKEH ObLT aTaKoBaTh HEMPUATENS] U B yIOOHBIIT MOMEHT
MYyCTUTb Ha HEro OpaHAepHl.
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DEJNA OABHO MUHYBLUUX OHEN. ..

OKoJ10 9aca HOYM OpOIIEHHBIN ¢ 6OMOapANPCKOTro Kopad-
JISI 3aKUTaTeIbHBIN «KapKac» yIajl Ha OOWH U3 TypelKuX Kopao-
Jeit. Tak Kak mapyc IrpoT-Mapcesb ObLI COBEPIIEHHO CyX U Clie-
JlaH u3 OyMaXXHOW MaTtepuu, OH MTHOBeHHO 3aropeJcs. IToxap
pacIIpOCTPaHWICS IO MauTe U T10 TaKeaaxy, BCKOpe MbLIal BeCh
KOpaOJib.

B sT0T MOMeHT I'peiir IByMs YCIOBHBIMM paKeTaMU IO-
cllajl B aTaky OpaHOepHhl.

Hep:xaBuivecs 10 TeX Mop BHE BBICTPEJIOB, OpaHaephbl TIpU-
0aBUJIM MapyCcoOB U CTaJIM MOAXOIUTH K HENIpUATEII0. 3apaHee
KaXXIIOMYy 13 KOMaHIMPOB OpaHIepOB ObLIM yKa3aHbI TypeLKHe
KOpabJii, ¢ KOTOPBIMU HAJJIEXKAa0 CLEMUTHCS, Ha KaXXKI0M OpaH-
Jiepe ObUT B TOTOBHOCTH JECSATUBECEIBbHBIN KaTep, Ha KOTOPBIA
JIOJIKHA TIepececTb KOMaH/a, ClejiaB CBOe JeJO.

[TepBoIii OpaHaep OBLT TYT XK€ TMOTOIUIEH TypKaMM, KOMaHIa
cracjach Ha kKatepe. Bropoii Hackoumi Ha Melb 1 cropei. Ko-
MaHIVP Ha KaTepe MpoOpalics K Oepery, oBIanaea HeCKOJIbKUMU
MEJKMMU TYpeUKUMHU CyAaMU U MPUBET UX K HalleMy (aory.

B MoMeHT, Korga IMOoaxoauil TpeTUil OpaHmep, IMOIBETPEH-
Hasl IOJIOBMHA TypeuKoro (joTa yxXe cropeia: cTpeabda C
HalllMX KopabJyieil BhI3Baja MoXap Ma TpeX HEeNPUSATEIbCKUX
kopabasx. Komanaup 6pangepa aeiiteHaHT UnbuH GaecTs-
1lIe BBIMOJHWI MpuKa3. OH BIUIOTHYIO ITOAOIIET K TOJOBHOMY
TypeLKOMYy KopaOJto, CLUeNuIcs ¢ HUM, I1a rja3ax TYpoK 3a-
JKEer CBoW OpaHnaep, COOCTBEHHOPYYHO JIUXO BOTKHYJ TOps-
W OpamnacKyreJb B KOPIYC TYPEeLKOro Kopaodis U He TOpO-
MSICh CIycTuics Ha Katep. OToisi Ha HEKOTOPOE paccTos-
Hue, MnbeuH ckomanmoBal: «Cyinu Beciaal» - 1 OCTAaHOBWJI IBU-
>KeHHWe, YTOOBI BUAETHh Pe3yJbTaT CBOero moasura. [la m ObLIo
Ha 4TO TTOCMOTpeTh. 2KmaTh MPUILIOCHh Hemoiro. I'poMamHbI
TYpeUKU KopabJib CO CTpallHBIM TPECKOM B3JIETE]I Ha BO3-
IyX, TOpSIIUe OOJIOMKM M MCKpPbI IMTOCHIMAIUCh HA COCETHUE
Kopabyu, OHU Takke 3aropajuch U TOHYIU.

Henpusrens, cuuTass cBol rudeab Heu30eXHOM, Mpe-
KpaTuia oroHb. Typeukuit GpaoT HaXoaUJICSI yXE B CaMOM
KaJKOM MOJIOKEHUU, KOpadju ropeiau, B3pbiBasich OJAUH 3a
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OrHEMETHO-3AXUWUIATEJIbHOE OPYXXHUE

apyrum. B Bosnyxe crosin crjiomiHo# ryia. Bea OyxTa Oblia
OCBeElEHa 3JI0BEIIMM 3apeBoM. «Jlerye BooOpa3uTh, - MU-
cajl B KopabeJbHOM XypHajie ONUH PYCCKUN KOMaHAUP KO-
pabJjisi, - 4eM oIucaTh yXac, OCTOJI0eHEHUE U 3aMellaTeb-
CTBO, OBJIaJieBIllee HEIMPHUATEJEM: Iedblec KOMaHIBl B CTpa-
Xe ¥ OTYASHUU KUIAJINCh B BOLY, ITOBEPXHOCTH OYXTHI ObLIA
MOKPbITa MHOXECTBOM CITacaBLIMXCS JIOAeH, IO HEMHOIO
U3 HUX CIACTIOCh».

K ytpy cnenyromero gHs 6oJbuiasi 4acTh TypeLKoro ¢io-
Ta B3jieTesa Ha BO3AyX, OH ObUT UCTpeOJieH, U 9TUM KOHYU-
Joch YecMeHCKOe cpaxeHue. DTa OUTBa sIBJseTCS o0Opaslio-
BOU C TOYKMU 3peHUS 3 (GEKTUBHOTO UCITOTb30BAHUS 3aXKM-
raTeJbHOIO OPYXMSI.
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OroHb BPATA OrHEM MOIMPAB...

[naBa 5

OroHb Bpara orHem
nonpas...
BoHbI HOBEWLLIErO BPEMEHM

Yeaeuenue smoro udeeio... 6vi10 cKopee upesmepHoe,
uem HedocmamouHoe...
B. Bunmep
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OrHEMETHO-3AXXUIATEJIbHOE OPYXWE

OrHeMeTHO-3aXUraTe/blloe OpyxXue, MO B3[JsgIaM BOEH-
HBIX CIEUMAIUCTOB, MPEeIHA3HAYEHO ISl MOpaXeHUs XKUBOM
CWJIbl 1 BOEHHOW TEXHUKHU, a TakXKe IJISI CO3JaHUs TT0XKapOB
TOCPEACTBOM BO3IEUCTBUS TUIAMEHU U BBICOKOW TeMmIlepaTy-
pbl TOpeHMs CIielMaibHbIX BellecTB. OHO BKJIIOYAET 3aXura-
TeJbHbIC BEILECTBA M CPENCTBA WX AOCTaBKM K Lieau. Crenua-
JIUCTBl OTMEYAIOT CJIEAYIOIIME OCOOEHHOCTU 3TOr0 OpPYXKMS:
BO3MOXHOCTb MOPaKeHWsI OOJIbIIIMX CKOIUIEHUI XXUBOW CUJIbI
U TEXHUKW; YHAYTOXEHUE U BBIBOJA U3 CTPOS HA IJIATEJIbHBIN
MepUol BPEMEHU KPYMHBIX BOEHHBIX OOBEKTOB M HACEJIEeH-
HBIX MYHKTOB; OKa3aHWE 3HAYMUTEIbHOTO MCUXOJIOTUYECKOTO
BO3IEHCTBUS Ha miofei (CHUXKaeTCs UX CIOCOOHOCTb K CO-
MPOTUBJIEHUIO); O0JIE3HEHHOCTb OXOTOB M JJIUTEIbHOCTD
CTallMOHAPHOIO JIeYeHUSI MOopaxXeHHbIX. OHU CUMTAIOT, UYTO
HU3Kasi CTOUMOCTb MO CPaBHEHUIO C IPYTMMU BUIAMU OpY-
KUsl (ONMTUMAJbHOCTb MO KPUTEPUIO «CTOMMOCTbh-3(PdEKTUB-
HOCTb»), a TaKXXe HaJUuMe JOCTaTOYHOM CHIPheBOI 0a3bl Jal0T
3aXXUraTeJIbHOMY OPYXMIO CYIIECTBEHHbIE IperMylllecTBa
MpU €r0 MacCOBOM NPUMEHEHUMU.

151 noHeceHus 3aXkKuraTesibHbIX BEILIECTB 10 LEJIU Mpe-
Ha3HayalTCs Pa3HOOOpa3HbIE OTHEMETHO-3aXWUraTeJbHbIE
CpelCcTBa, KOTOPbIE MOTYT ObITb MCHOJb30BaHbI Pa3JIMYHbI-
MU pOJlaMU BOWMCK.

Knaccudukaumsa 3saxurartesibHbiX CpPeacTs

1. ABUallMOHHBIE CPEICTBA: MajoKaaubepHbIe CHaps bl
(ockonoyHo-3axkuraTebHO-Tpaccupylommue (O3T), 6po-
HeboitHo-3axuratenbpHble (b3) 1 6poHebOoItHO-3aXura-
tenbHO-Tpaccupytome (b3T) u nynmu (b3 u b3T), a Tak-
ke aBUaOOMOBI U KacCeThl, 3axkuraTejbHble 0aku, cTpe-
JIbI, aMITyJIbl, BBUIMBHBIE ITPUOOPHI.

2. ApTujuiepuiickue CpeacTBa: MylleyHble U peaKTUBHbIE
CHapsIbl, 3aKUraTeJbHbIE MUHBI.

3. CpeacTBa MexXoThl: BUHTOBOUYHBIE M PYUYHbIE TpaHaThI,
3axkKMraresibHble OyTBbUIKM, PYKEHHBbIe rpaHaThl, paHIle-
BBIE OTHEMETHI, PEaKTUBHBIE TPAHATOMETHI-OTHEMETHI,
aAMITYJIOMEThI, 3aXKUraTejJbHble MATPOHHI.
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OrOHb BPATA OrHEM NOMNPAB...

4. CpencTBa TaHKOBBIX BOMCK: OTHEMETHbIE TAHKU M ca-
MOXOJIHbIE OTHEMETHI.

5. CpencTBa XUMHUUYECKUX M MHKEHEPHBIX BONCK: OTHe-
MeThl (BO3UMEbIE, CTallMOHApPHBIE), OTHEBbIE (Pyrachl Ha-
MpPaBJIEHHOTO W HEeHAIpaBJIEeHHOTO NeCTBUSI, OTHEHHbIE
1 OTHEBOJIHBIC 3arpaxaeHus (Mperpaibl).

B 1775 . ¢pannysckuii nnxkeHep Jionpe nu3obpen amnmnapaT
U CMECh IUISI oraeMeTaHMs, KOTOpble 1Mo mpuka3sy JlromoBuka XVI
ObLIM MCIIBITAaHBbI B Mapcesie U B HEKOTOPBIX APYTUX (hpaHIly3C-
KUX TaBaHSX IJIs1 OTPaKEHMS NECaHTOB IMPOTMBHUKA.

B apmusax XYTII-X1X BB. uMeNInCh Ha BOOPYXEHUH ap-
TUJIJIEpUICKHME 3aXuraTeabHble O0MOBI (OpaHICKYyreau, Kap-
Kachl), KOTOpbIE CHApSXaluCh CMECSIMU, COCTOSIBIIUMU U3
CEJIUTPBI U Cephbl ¢ 100ABKOI MOPOXOBOU MSIKOTHU, YePHOTO
rnopoxa, CMOJIbl WJIM caJa.

Haxkowner, B 1861-1864 1r. B AMepuKe HEM3BECTHBIM M300-
peTaTtejeM ObLIO MPEAIOXEHO BblOpachiBaTh U3 ClelMalb-
HBIX NPUOOPOB MOA JaBAEHUEM CaMOBOCIIAMEHSIOLIYIOCS
cMmech cepoyriepona u docdopa (pacTtBopa), HO BBUAY He-
COBepIlIeHCTBA 3TOrO amrapaTa U OTCYTCTBUS IMpHUCIocoObJe-
HUR JJI9 CO3JaHUs TaBJIeHUS 3TO MpeaIokeHue He ObLIo
ucnoJjirdoBaHo. M Tonpko B KoHle XIX 1 Hauvane XX B., KOr-
Jla TeXHWKa JOCTUTJa 3HAYUTEJIbHOTO COBEpPIIEHCTBA, OKa-
3aJ0Ch BO3MOXHBIM TMPOU3BOIUTH CIOXHBIE MPUOOPHI AJIS
orHeMeTaHus (OTHEMEThl), CIOCOOHBIE BbIAECPXKMBATh Bbl-
COKOe JaBJeHMEe, MMEIollMe TOYHO paccuMTaHHbIe Tpybo-
MPOBOJbI, HACAAKU U KPaHHI.

OroHb, cTaBLINiIA OpyXUem

B IlepBylo MUpOBYIO BOWHY 3aXXuUTaTeJlbHblEe CPEACTBA
BIIepBbIE MOJYUYMUJIU OOJIbILIOE PAa3BUTHE.

Co3spaTesnieM paHLEBOI0O OTHEHHOTO Mpubopa SBIseTCS
MU3BECTHBIN pyccKuit uzooperaresb 3urep-KopH (1893). Tpu
roma CIycTs HeMelUKWii u3obperareab Puuiep co3man OrHe-
MET aHaJOTUUYHOMW KOHCTPYKIIMU, KOTOPHbI 0e3 KonebaHuit
ObLT MPUHSAT Ha BOOpYXeHUe. BriepBoie B 00JIbIIOM KOJaHU4e-
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OrHEMETHO-3AXWUIATEJIbHOE OPY)XKUE

OCKOJI04YHO-33XuratesbHbili cHapsaa. 1 - kopriyc; 2 - 3axuratesibHasl Luall-
ka; 3 - npoknagka; 4 - waiwka BB; 5 - npoknaaka; 6 - B3pbiBaATE/b

CTBE OTHEMETHI (WM IIJIlaMeMeThI, KaK TOrJa TOBOPUJIN) KOH-
crpykuun @Duanepa ObUIM UCIOAb30BaHbI Ha T0je 0osl rep-
MaHCKUMHU Bolickamu B 1915 r. B mepuog IlepBoit MupoBoii
BOIMHBKI. [IeJIo B TOM, YTO IIOCJI€ IMEPBBIX YCIEIIHbBIX ra3o0a-
JIOHHBIX, «XMMUYECKUX», aTakK, MPEANPUHITEIX HEMIIAMU B
anpene-mae 1915 r., npyuMeHeHUe OTPaBISIONIMX Ta30B yXKe
He JOCTUTAJO yCIleXa, TaK KaK B BOMCKax aHIVIM4aH U ¢paH-
11Iy30B OBICTPO MOSIBUJIMCH CpeAcTBa 3aluThl oT Hux. Crpe-
MSICh COXPAHUTh MHULIMATUBY, HEMIbI UCITOJIb30BAI OTHE-
METHI, PACCUMTHIBASI JOOUTHCS yCIieXxa HEOXUIAHHOCThIO MX
MPUMEHEHUS U CYJILHBIM MOpPaJbHBIM BO3JEHCTBMEM Ha IIpO-
TUBHUKA.

BnocnenctBun orHeMeThl ObLIM NPUHSITH HA BOOPYXKeE-
HHUE BCEX BOIOIOIIMX apMUI U UCIOJb30BaJIUCh IJs yCuJie-
HUSI OTHSI IIEXOThI M MOJABJICHUS NIPOTUBHUKA TaM, TIe aeli-
CTBUE PYXKEHHO-MYJIEMCTHOTO OTHSI OKa3bIBAJIOCh HEIOCTATOU-
HbIM. Apmun I'epmanun, @panuun, Uranum K Havany 1914 r.
MMeJIM OTHEMETHBbIe monpasneiieHus. B pycckoii, ¢paHirysc-
KOW, aHTJIIMICKOW M APYTUX apMUSAX TAKXKE HALLIU LIUPOKOE
MpUMEHEeHUe JieTKre (paHILeBbie) U TsKeable (TpaHIIEHHbIE
U MOJYTPAHUICHWbIE) OTHEMETHI.

Hcnonb3oBaHME OrHEMETOB OCHOBBLIBAeTCSI IpeXiIe Bce-
IO Ma TOM, YTO OHM SIBJISIIOTCSI CPEICTBOM OJIMDKHEH TOAIepXK-
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OroHb BPAIrA OrHEM MNOTPAB...

KU MEeXOTHl U IpeJHa3HAvYaloTCs IS MopaxXeHus Leeid, Ko-
TOpBIE TIeX0Ta He MOXKET YHUUYTOXWTb WJIM MOJaBUTh OT-
HEeM OOBIYHBIX cpeAcTB. OMHAKO, YYUTHIBAs OIPOMHOE IICH-
XOJIOTUYECKOEe BO3AECHCTBME OTHEMETHBIX CPEACTB, BOCH-
HBIe CIELUANKUCTH PEKOMEHAYIOT MPUMEHSITh MX MacCHUpPO-
BaHHO IIO0 TaKWM IIeJISIM, KaK TaHKM, IeX0Ta B OKOIaX U B
0oeBbIX MaliuHax. g 60pbObI ¢ OTAEAbHBIMU OTHEBBIMU
TOYKAMU U KPYNMHBIMU OOOPOHUTENbHBIMU COOPYKEHUSI-
MH, KaK ITPaBUJIO, BBIACHSECTCS OOMH WJIN HECKOJBbKHUX OT-
HeMeToB. 1 moanepXKu 00€BbIX AEHCTBUI OTHEMETHBIX
nmoJpasneleHUN peKOMEHIYeTCsI MCII0Jb30BaTh OTOHb ap-
TUIAJEpUU U MUHOMETOB. Ilpn HEoOXOOIMMOCTH OTHEMETHI

lepmaHckass 15-cm ocoopHas 3axuratesnbHas apTuinepurickas rpaHa-
Ta. 30-e roabi
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OrHEMETHO-3AXXWUIATEJIbHOE OPYXUE

Ve~ " eYAMLILLI VILLAS3KiA & ABM& BB AR

HemeLlkass 3axuratesnbHas aBuabomba repuona BTopori MypoBOWi BOVHbI

MOTYT MPUIaBaTbCsl MEXOTHBIM (MOTOTIEXOTHBIM) MOApa3/e-
JIEHUSM.

ITocne okoHuyaHus IlepBoii MUPOBON OTHEMETHO-3aXKM-
raTeJibHble CPEICTBA, KaK OOWMH M3 BUAOB TaKTMUYECKOTO OpY-
KU, TMPOIOKaIu MHTEHCMBHO Pa3BMBAThCS M K Haydaiay Bro-
POt MUPOBOI BOWHBI 3aHSJIM BaXXHOE MECTO B 0OIleil cucte-
M€ BOODPYXXEHHUs apMMii MHOTHMX CTpaH MMpa.

Mexny BeIMKUMU BOMHAMM OTOHb IIIUPOKO MPUMEH SLJI-
¢ B «MaJbplX» BoiHax. B 1936 r. B AOUCCUHNU UTANbIHLBI
BIIEpBbIE TIPUMEHUJIM OTHEeMeTHbIe TaHKU. B ropax u jecax,
rJae AeWCTBUS OTHEMETHBIX TaHKOB ObUIM 3aTpyAHEHbI, WTa-
JIbIHIBI TIPUMEHSJIM paHIIeBble OTHeEMeThl. WMTanbsHCcKas
O0oMOapauMpoBOUYHAasl aBUAllMs IIMPOKO MCIOJb30Bata 3aXU-
rarejbHble aBMaboMOBI, C MOMOIIbIO KOTOPBIX OBLIM MOYTH
MOJIHOCTBIO YHUUTOXEHBI TaKue KpynHble a0OMCCUHCKME Ha-
ceJieHHBbIe ITyHKTHI, Kak eccue, Xapap u apyrue. B To xxe Bpe-
M$l ObLTM cZeNaHbl MOMBbITKM BbUIMBAHUs JIETKOBOCIIJIAMEHSI-
JOLIMXCSI TOPIOYMX KUIKOCTEW HETOCPENCTBEHHO 13 Mpudo-
pPOB, YCTaHOBJIEHHBIX Ha caMoJeTax.

Bo Bpemst untepBeHnuu B Ucnanuu B 1936-1939 rr. uta-
JIBTHCKUI 3KCIEINIMOHHBIN KOPITYC MPUMEHSJI OTHEMETHBIE
TaHKU, paHIEBbIE U TpaHIlIeHbIe OTHEMETHI B 0osIx mmoa Maj-
punom, I'Baganaxapoit u B Karanonuu. I'epMaHcKasi U UTasb-
SIHCKas aBMallMs B MAacCOBBIX KOJMYECTBaX MpUMEHsIa 3a-
KUTaTeIbHbie OOMOBI Ipu OoMOapaupoBKax Manpuma, Bap-
CeJIOHBI, ['€pHUKN U OPYTrUX TOpPOJIOB.

McnaHckue peciybIuKaHIIbI B 3Toii BoitHe B 1936 . BItep-
BbI€ MCIIOJIb30BaJId B OOOPOHUTEIBHBIX 00SIX MPOTUB (paH-
KUCTCKUX TAHKOB OYTBUIKM C 32KMTIaTeJIbHON CMEChIO - CTaB-
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OrOHb BPArA OHEM MNMOIPAB...

IIMM 3aTeM 3HAMEHUTHIM «KOKTeliieM MomoToBa». DTO OKa-
3aJI0Ch OYeHb 3((PEKTUBHBIM IIPOTUBOTAHKOBBIM CPEICTBOM.
IMo3xe OYTBEIIOUHOE OPYXKME B3SUIM HAa BOOPY:KEHHE MPAKTH-
YeCKM BCE BOIOIOIIME apMUM.

HcnaHckue peciryOJIMKaHIIBI TAKXKE MCITOJIb30BAINA paH-
LIeBble OFHEMETHI IIPU Ocaje KpenocTu AjibKacap, BO BpeMs
6oeB B Toseno 1 orHeMeTHBIE TAHKM IIPU Pa3rpoOMe WUTaJIbsSH-
ckux auBu3ui nona I'Bamanaxapoit B dpeBpanie 1937 1., a TakKe
noa Tepyancum.

B aBrycte 1939 1. Bo Bpems 0oeB ¢ SIMOHIIAMM Ha peKe
XanxuH-T'oJl ¢ COBETCKO-MOHTOJILCKOM CTOPOHBI ObLIM HC-
1oJb30BaHbl orueMeTHble TaHKKU «OT-26» u «OT-130». I1pu-
MEHEHHE UX CHhIrpajo 3HAaYUTEJIbHYIO pPOJIb IIpU pa3rpoMme
SIMIOHIIEB Ha TeppuTopun MoHroauu. Jleio B ToM, 4TO, cIiaca-
SICh OT MOILIIHOI'O OTHs HAIIUX BOMCK 1 TaHKOB, AIIOHLBI CKPbI-
BaJIMCh B IIyOOKME YKPBITUSI TUMA «IUChbUX HOp». Korma TaH-
KM TIPOJABUTANIMCH BIIEPEd WJIM BHIHYXAEHBI ObLIM YXOIUTH IJIsI

[1aTpoHbl ¢ 3axuraresnbHbimy ryasmi. CCCP
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OrHEMETHO-3AXXUIATEJIbHOE OPYXUE

3aIpaBKM rOPIOYUM U Ooenmpunacamu,
MPOTUBHMK BBIXOAMJ M3 YKPBITUH U
BCTpeyaj OrHeM Haiy mexoty. IIpoTus
VKPBIBABIIUXCS B «JINCBUX HOpax» SITIOH-
1IeB OBUIM TIPUMEHEHBI OTHEMETHBIC TaH-
KU. DTU TAHKU «BBIXUTAIN» ATTOHIIEB U3
BCeX IleJIei, Kyaa Obl OHM HY 3a0MBaJIUCh.

Bo Bpemst BoitHbl Ha KapeabckoM mnepe-
weiike 1939-1940 rr. B omnepauusix MpoTUB
0eJJoPMHHOB y4acTBOBaJU HECKOJbKO
06atanboHOB U otaebHbIX poT OT. U npu
npopsiBe «JIuHuu MaHHepreiiMma» OrHe-
MEeThl CHITPaJIM BaXXHYIO pPOJib, 10Ka3aB
Anrmmiiokan?, 7-cmaa-  CBOIO 3(hGEKTUBHOCTL NPU nopaxeHnn
swrarensras wpan- ~POPTHOUKALMOHHBIX coopyxkeHuit. Ya-
Henb. 30-e roawl CTO apTWJUIEpUM HUKAK He yAaBalloch

yHUYTOXUTh JIOT NMpoTUBHUKA, U TOJb-
KO OTHEMETHOMY TaHKY HEpeIKO OXHUM OTHEHHBIM BBICTpE-
JIOM yIaBaJioch MOAaBUTh ee. TaHKU IOA OrHeM MPOTHMBHUKA
noaxonwiu K JJOTy Ha qUCTaHIIMIO OTHEMETHOTO BhICTpeEsa
1 Mopaxaau amOpasypy CTpyeil OrHECMECH.

B konue 30-x romoB KaxIblii cTpeakoBbiii mojk B PKKA
pacriojiaraj OTIeIbHBIM XUMB3BOJIOM, HAIIPSAMYIO ITOTYMHEH-
HoMy Hauxumy. KpacHoapMmellbl UMeJM Ha BOOPYXEHUU
paHIlIeBble U CTAHKOBBIE OTHEMETHI, CIIOCOOHBIE MOPaXaTh
Heau Ha gajnbHoCTsIX 10 40 M. B xoae coBeTCKO-(UHISAHIC-
KON BOWHBI XMMB3BOJaM NpPUAABaJUCh OTHEMETHbIE TaHKH,
BBIITOJIHEHHbIE Ha 0ase serkux T-26 u BT-7. OHu Moriau Me-
TaTh XMAKYIO OrHeCMech Ha gajbHocTu A0 150 M. OpHako Ta-
KOI CIT0cO0 TMpUMEHEHUS 3aXXKUTaTeJbHBIX BEIIECTB OTIMYA-
Jla MaJlad 3KOHOMWYHOCTb W JJIbHOCTb CTpeJibObl. [lockosb-
Ky OTHECMeCh BOCILJIaMEHsIJIach Ha Cpe3e CTBoJIa, A0 1Ied OHa
nojertaia, 6ojee 4yeM HaAMoJOBUHY CropeB B Bo3ayxe. Majo
TOTO, YTO YBEIWUYMBATH JAJTbHOCTh OTHEMETAHMS OBUIO TeX-
HUYECKU CIOXHO, TaK eIlle W MPH CYIIECTBYIOUINX CKOPOCTSIX
TOPEeHMsT OTHECMECH OHa MOIJIa He JIOJIEeTeTh A0 1IeJIM, CTOPEB
B BO3MyXe IMOJHOCTHIO.

48



OroHb BPAIA OrHEM MOIPAB...

N

OrevecTBeHHbIe pa3oBbie 6oMb0oBbie kacceTbl: 1 — PBK-250, 2 — PBEK-500
LO-ABb, 3 - PBK-500 AO, 4 - KMry-2

B 1940 r. 110 OKOHYaHUU «3UMHEN» BONHBI ¢ DUHIAHIN-
eiil Mpu CTPEJIKOBbIX AUBU3USX ObLIM CHOPMUPOBAHBI OTACb-
Hble OTHEMETHbIE 0aTalbOHBI.

Bo Bpems Bropoit MupoBOil BOITHEI OTHEMETHO-3aK M-
raTejibHble CPEJACTBA HAIJIM caMO€ LIMPOKOEe MPUMEHEHUE
U TIPUMEHSUIMCh B KPYITHBIX MaciuTabdax. KepTBamu moxa-
POB Y ONYCTOLIUTEIbHBIX OTHEBBIX IITOPMOB CTajll COTHU
TBICSY XUTeJieil roponoB. B 3ToT mepuona 3axkurateabHOe
OpYXME IIMPOKO TMPUMEHSJIOCh BCEMU BOIOIOIIMMU CTOPO-
HaMHu.

B 510 BpeMs TosibKO Julilb BoopyKeHHbIe cuibl CIIIA uc-
MOJIb30BaId 0K0JIO 40 ThICSIY OTHEMETOB pa3HbIX TUITOB, CBbI-
e 9 MWIJIMOHOB PYYHBIX 3a)KuraTeJIbHbIX rpaHar, 10 mMui-
JIMOHOB 3aXXUTaTeJIbHBIX aBUAa00OMO.
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ONHEMETHO-3AXWUIATEJIbHOE OPYXXUE

BaxuratenbHass 6omba, cobpaHHasi N3 HECKOJIbKuX YacTei. K 6aky ¢ 3axu-
ratesibHOVi CMEeCbIO PUBapUBaoCb XBOCTOBOE ONEepPEeHWe v KPernuinchb
cOoKy ABe MasiokanubepHble 3axuraresibHble 60MObI, urparoLLme pPoJsib
3anana

B 37011 BoliHe yXe Bce BOIOIOIIME apMUU IIUPOKO MpPU-
MEHSUTU Kak JieTkue (paHIeBble) U TsKeJble (MepeKaTHBIC)
OTHEMETbI, B KOTOPbIX OTHEMETAaHUE OCYIIECTBISIOCH CXa-
TBIM BO3JYyXOM, TaK U (pyracHble OTHEMEThbI, B KOTOPBIX OT-
HecMech BhIOpachiBagach MopoxoBbiM 3apsaoMm. B PKKA, Ha-
npuMep, ObIM cHhOpMUPOBAHBI OTAETbHbIE MOTOPU30BAH-
Hble TTPOTMBOTAHKOBBIE OTHEeMETHBIe OaTanbOoHBI. 540 or-
HEMeTOB 0aTajbOHa MOTJIM CO31aTh CIUIONIHYI 30HY OTHC-
McTaHus na dpoHTe 3-3,5 KM.

HeMerikoe KoMaHIOBaHME BBEJIO B COCTaB CBOMX MOTO-
MEXaHU3MPOBAHHBIX TMBU3UI cCHavajia leTKue, a 3aTeM U TS-
JKeJIble OTHEMETHBIEC TalKHU.

B kadyecTBe MabHOOOWHBIX OTHEMETOB B MOCJIETHIO MU-
POBYIO BOIHY BIEPBbI€ IIMPOKO CTAJM MCTIOIb30BaThCSI CUCTE-
MbI 3annoBoro orHs (PC30). B 1936 r. B 'epmanuu ObLT pa3pabo-
TaH MHOTOCTBOJIbHBI peakTuBHbINT MuHOMeT bleyer“erler-41,
MpeaHa3HaYeHHbIN 17151 cTpenbobl 158,5-320-MM cHapsimaMu ¢
00€BOI1 YaCThI0O XMMUYECKOTO U 3aXKUTaTeJIbHOTO IeCTBUS.
D GeKTUBHOCTD 3TUX 5- U 6-CTBOJIbHBIX CUCTEM ObLIa MpPH-
3HaHa 00euMM CTOpoHaMM. B caMoM niente: Ha MCITBITAHUSIX OMUH
3aJI peakTUBHOW HEeMEILKOW OaTaper YHUYTOXUJ OaTaiboH
OKOTMAaBIIEMCS MEXOTHI.

3HaMeHUTbIE COBETCKME YCTAaHOBKHU 3aJIMOBOTO OTHS Bpe-
MeH Bropoii mupoBoit BoiitHsl BM-13-16 «KaTwomu» n3Ha-
YaJibHO pa3pabaTbhiBajuCh B KauyecTBe NaIbHOOOMHOroO OorHe-
MeTa U UMeJIM OJHUM U3 CBOMX TJIaBHBIX 0OETpUIIAcOB Tep-
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OroHb BPArAOrHemM rnoriPAB...

MUTHBIH, T. €. 3aKuUraTeJbHblid. W 11e1u 11g HUX BIOMpanuch
MMEHHO TaKOTO poja, TIe 3aXXuUraTeJbHbii 3(PPeKT pakeT Mpo-
sIBUJICS Obl B HauOoJIbIIei crenenu. 3ain «Katoin» mpou3Bo-
I Ha IPOTUBHMKA OllleJIOMIIsIoNIEee NeiiCTBUE.

Bo Bropyio mMupoByio 00e BOIOIOLIME CTOPOHbI OYKBasb-
HO 3achllnajy ropoja Apyr Apyra ThicsiuaMu Majokanuobep-
HBIX <«32KUTAJIOK», BbI3bIBAIOIIME OOUIMPHbIC MoXaphl. 2KepT-
BaMU MOXapOB U OMYCTOLIMTEIbHBIX OTHEBBIX IIITOPMOB CTa-
JIM COTHU ThICSY XuTesei roponoB. M3eecTHO, uto B EBpore
JeiicTBMEeM OTHS ObUIO YHMUTOXeHO 75% Bcex 3IaHMii.

B 1941 r. xumunyeckuii kopryc apmuu CIIIA nocraBun
nepen y4eHBIMU-XUMUKAMU 3aJa4dy: c031aTh 9 PeKTUBHOE
3aXMraTeJbHOe CPEICTBO JJISl YHUUTOXEHUSI TOPOIOB U KpYI-
HBIX MTPOMBILIEHHBIX 00BEKTOB MPOTUBHUKA. OHO JOJXKHO
ObLI0 00J1aJaTh JIETKOM BOCIUIAMEHSIEMOCTBIO, OOJBILIONM TeM-
nepaTypoi ropeHus, NpUJIMIaeMoCTbIO K NpeaMeTaMm. Bax-
HBIM TpeOOBaHMEM CUMTAIACh TAKXE BO3MOXHOCTb IPUTO-
TOBJICHHUS 3TOTO CPEACTBAa B OOEBBIX YCIOBUAX, 0e3 OOJBIINX
3aTpaT U U3 JOCTYITHOTO JJIS1 TPOMBILIJIEHHOTO MPOU3BOACTBA
CBIpbS. 3aKa3BBHIMOJHUIATPYINIaXUMUKOB ['apBapacKOroyHu-
BEpPCUTETA MPU aKTUBHOM MOAAEPXKKE psiia MPOMBIILIEHHBIX
bupM 1 aMepUKAHCKMX BBICIIUX YUEOHBIX 3aBeICHUI.

CosgaHHas 3axurarejbHas CMeCh COCTOSIa U3 IBYX
[JIaBHBIX KOMIIOHEHTOB: TOpI0Yeil oCHOBLI (O€H3MHA) U 3a-
TYCTUTENS, B3SITHIX B COOTBETCTBYIOIIMX BECOBBIX OTHOIIE-
HUSX. 3aryCTUTENb BKI0Yadl KOMOMHAIMIO HECKOJIbKUX
OpPraHMYeCKMX COCIMHEHMI CMeCH LIUKINYEeCKMX YIIeBO-
JIOPOA0B, TMOJydyaeMblX U3 HeGTU (Ha(TEHOB) U aJIOMMU-
HUEBBIX COJIeH MalbMUTUHOBOM M OJeMHOBOM KUCIOT. OT
HayaJbHBIX CJIOTOB Ha3BaHMUU MEPBBIX ABYX KUCIOT («Ha-
(GTeHOBasi» U «MaJIbMUTUHOBASI») 3TOT 3aTYCTUTENb ObLI
Ha3BaH HamaaMoM. C Tex mop Ha 3amaje Ha3BaHUE «Ha-
najJjM» pacrnpocTpaHseTCsI U Ha HEKOTOpPBIC APYyrue BUIBI
3aXUTraTeJbHBIX CMECEH.

BriepBrie HamaaMoBbIe 0OMOBI aMepUKAHCKas aBUALIUS
WCITI0JIb30BaJIa TIPOTUB SIMTOHCKMX BOWCK Ha ocTpoBax Tu-
xoro oxkeaHa B 1942 r. Jlna npuiieabHoro 6oMO0OMeTaHUS
o 00beKTaM HeOOJbIIMX pa3MepoOB IMIPUMEHSJIUCH 45-
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KMJIOIpaMMOBBIE, a B JajibHelIIeM U 0ojee MeaKue OOMOHI.
C cepenunbl 1943 r. HamaJMOM CHapsKaJuCh TMOJABECHbIE
caMoOJIETHbIE TOMJMBHBIE 0aKM €MKOCTbIO cBBIIIe 600 .
BombapanmpoBkaM TakKuMU GaKaM¥ TOABEPTINCH KPYITHEIE
ropoaa I'epmaHuu.

ITocne Bropoii MyupoBoii BOMHBI IIpUMEHEHME HamaaMa
CTaJI0 OOHUM M3 BaXHBIX CPEICTB MPOBEICHUS TMOTUTUKU
CIHIA. B nocneBoeHHble rogsl B CIIIA 60bll10e BHUMAHKE Yie-
JISIIOCh COBEPIICHCTBOBAHMIO aBUAIIMOHHOTO 3aKUTaTeIbHO-
ro opyxusi. AMepuKaHcKas apMus B 00JbIINX MaclITabax
HCII0JIb30Bajia ero B TaK Ha3bIBaeMbIX JJOKaJbHbIX BoiiHax. He
MMeIOT ceOe paBHBIX B MCTOPUHM BOWH MOMCTHUHE BapBapcKUe
MaciTadbsl IpuMeHeHUsT Takoro opyxust B Kopee, Bo BbeTHa-
Me 1 Ha bauxxHeMm BocTtoke, rae aMepuKaHCKUE U U3pauIbC-
K€ BOMCKa OCYIIECTBIISUIM TAKTUKY BBIXKKeHHOM 3eMan. Cot-
HM ThICSIY TOHH HamajaMa OOpYyIIMIM OHM Ha 3TH cTpaHbl. Ha
rojic 60 ¥ B TOpoHax THMOJIM THICSIN U THICSIU JIIO/IEH, BO3-
HUKaJIM MacCoOBbI€ MOXaphl B HACEJEHHBIX MYHKTaX, Ha Mpo-
MBIIUICHHBIX TpeAnpusITusaX. OTHEHHOE OpyXHe IMHMPOKO
npumeHsiioch apmueit CIIIA B Kopee (1950-1953 1r.). Tonb-
KO 3a JBa MOCJeIHUX Tofa BOWHbBI aMepUKaHCKasl aBUallus
npumeHusa okoso 200 ThicSY HamaJIMOBBIX OOMO, a BCero 3a
9Ty BoiiHy Obu10 u3pacxogoBaHo 100 000 T Hamanma. B urtore
n3 75 Thics4y noMmoB IlxeHbsgsHa 70 THICSIY OBUIO YHUUTOXKEHO
OTHeM. 3axurartejbHble OOepUIIachl IPUMEHSIIUCH B Cpell-
HeM B 25% caMOJIeTO-BBUIETOB B IIEJISIX HETIOCPEICTBECHHOMU
aBUALIMOHHOM MOAIEPXKKM HAa3eMHBIX BOicK 1 70% BBLICTOB
Ha 60M0apaIMpPOBKY 0O0BEKTOB Thula. OMBIT OOEBBIX AEHCTBUIL
B Kopee mokaszai, 4To 3axkuraTejbHOE OpYyXKHe MMEET BbICO-
Ky10 3¢ (GEeKTUBHOCTh HE TOJBKO KaK CPEICTBO CO3JaHMs II0-
3KapoB B THUTY, HO M KaK MOIITHOE CPEACTBO IS YHUUTOXEHUST
JKMBOM CHJIbI M TEXHUKU Ha Tojie 0osl.

[Ipu HemocpeaCcTBEHHOM MOAIEpKKE CYXOMYTHBIX BOMCK
aMepHMKaHCKas aBUalus MIpUMeHsJIa 3aXKUraTeJIbHbIe 00er-
puIachl Mo 00eBbIM IMOPSAKaM M paiioHaM COCPEeIOTOYCHMUS
BOWCK MPOTMBHUKA, MO €ro 00OPOHUTEIbHBIM COOPYKEHMU-
sIM, TaHKaM, OTHEBBIM MO3UIIMSIM apTUJUIEPUU U APYTUM
oobekTaM. C 11eJbl0 U3OJSIIUU paiiloHOB 00EBBIX AECTBUI

52



OroHb BPAIA OrHEM MNOMPAB...

BBC CIIIA 1mupoKo MCMOAb30Badu HamaiM ISl YHUUYTOXe-
HUS XeJe3HOMOPOXHBIX CTaHLMil, MOABUXHOIO COCTaBa U
MOCTOB, a TaKXXe JJIT CO3MaHMsI KPYITHBIX TTOXapoB B jecax. Bo
BCEX CIyYasX YIUTHIBANNCh KIMMATHIECKUE M METEOPOJIO-
TUYECKUE YCIOBHUSI.

ITpu Bemenuu BoitHbl B FOro-BocTouHoil A3uu amepu-
KaHCKMEe BOWCKA IMMPOKO MPUMEHSIJIN OTHEMETHO-3aXH1Ta-
TeJIbHBIE cpencTBa. HacTosinyo HamaaMoBylo BoiiHy CIITA
pa3BepHynu Bo BreTHaMme. B HanmboabIIMX KogmdecTBax Ha-
aJIM CTaJl IPUMEHSThCA ¢ 1966 T., Korma aMepuKaHCKasl aBMa-
umst 3a ron copocwna moutd 55 000 TOHH Hamaama pasauy-
HBIX perienTyp. CXUTAINCh MUPHBIE HACETEHHBIC MTYHKTHI,
0OJIbIIIME MACCHUBHI JXKYHIJIeH W IUIAaHTAllMi CEIbCKOXO3sii-
CTBEHHBIX KYJIbTYp. JIuiub 3a omuH 1967 T. Ha BhbeTHAMCKUE
ITPOMBIIIIJIEHHBIE 1 BOCHHBIE OOBEKTHI
UMM OBLIO COPOIIEHO C CaMOJIETOB OKO-
J0 25 000 T Hananma. TonbKo 3a MSITh JeT 77
(c 1963 mo 1968 r.) aBuauus CILA c6po- i/
cuia okono 100 000 T HamaaMOBBIX
00MO, YHUUTOXMB IpU ITOM 0Oo0Jjiee ThI-
CSIYM HaceJleHHBIX TTYHKTOB. 3a Bce Bpe-
Mg 0oeBbIX neiictBuii B IOxHoM Brer-
HaMme BoopyxkeHHbIe cvutbl CIIIA mpuMe-
Huu 6onee 338 000 T HamajMa, YTO B
HECKOJIbKO pa3 0oJibllle KOJMYecTBa Ha-
rmajaMa, MCIIOJb30BAaHHOTO WMHU X€ BO
BpeMs BoiiHbl B Kopee, u B 25 pa3 60Jib-
1Ie, 9YeM 3a Bech Ieproa Bropoit Mupo-
BoOIT BOMHEI (!).

3axwuraTeIbHbIe aBUAIlMOHHEIE 06O-
eIPUITaChl CHAPSIKAIOTCS HATTaJIMOM, TTH-
poreNsiMM WJIM TEPMUTHBIMH CMECSIMMU. -

BpoHeboriHo -3axura -
3axuraTebHble aBUAOOMOBI BECOM OT oo ..~ crapsg. 1 -
1,8 1o 45,4 Kr cHapsAXalOT TEPMUTHBIMU  gho: 2 - 3axuraress-
CMeCSIMU W TIMPOTeIsIMU. BOMOBI-KOH-  Has watuka; 3 - kopnyc;
TeHHEPHl CHAPSXKAIOT HAMaJlMOBBIMU 4 - OGammctnyeckusi
cMecsiMu ¢ o6aBkaMu docdopa uim  HaKoHedHuK; 5 - axu-
HATpUsi, KOMIUIEKTYIOT B3pbIBaTeIsIMU ' 2 o 1eHas tatlika
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OrHEMETHO-3AXWUIATEJIbHOE OPYXUE

BOCIJIaMEHUTENSIMU. BOMOBI 3TOro BHIAa CKOHCTPYMPOBAHE
JIJIsS1 BHEILIHEN TMoJBecKu Ha camosieTbl. Ha BoopyeHuu aBua
LMY HAaXOIUTCS HECKOJIBKO MoJIeJieil HalaJlMOBBIX O0MO Be
coM ot 113 mo 454 xr.

HananMoBass 6omMba MOXeET cO3JaTh UHTEHCUBHYIO 30H:;
OTHY Ha TUIoIIAAU WKUpUHOK 45 n pnuHoi 90 M. Hamanwm u.
Hee Mpu pa3pbiBe BbIOpachiBaeTCsl BeepooOpa3HO B HAMpaB
JICHUH TI0JIeTa camosieTa. BblcoTa miaMeHU MOXeT JOCTUTail |

ApPTUInepuricKnv
CEerMeHTHbIVi CHapsa
pacceuvBaroLero
aevicteus. 1 - Kop-
nyc; 2 -fOHHbIV BKIa-
Abill; 3 - BbILLNGHO
3apsg;, 4 - guagpar-
ma; 5 - 3axuvraresib-
HbIVi cermeHT;, 6 -
npoknaaka; 7 - roaos-
HoV Bknapablil; 8 - ro-
noBka; 9 - auctaHum-
OHHasi Tpybka
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HECKOJIbKUX JECSTKOB METPOB.

ABuauus CIIA Bo BreTHame ocy
LIecTBasIIa OoMOOMeTaHUEe HAMaJlMOo
BBEIMM O0MOaMM Ha MaJIbIX BBICOTaX IO
JieTa, HO Ha OOJBIIUX CKOPOCTSX - JI<
700-900 km/uac.

M3yuas onpIT UCIIOAB30BAHUS IaH
HOTO OpyXusl BO BbeTHaMe, aMepuKaHC
KO€ KOMaHAOBaHKE MPUIIIO K BEIBOAY
YTO HaMOOJIbIIYIO 3PPEKTUBHOCTh OH?
obecrieynBaeT IIpU  OCYILECTBIICHIII
«TaKTUKH BBIXKXKEHHON 3eMJIU», T. €. TIP.
HaHECEHMH MaCCHMPOBAHHBIX, COCPEO
TOYEHHBIX YAApOB OOJbIIUMU I'PYyIIIIaM
CaMOJIETOB C MaJIbIX BBICOT JJISI TTOJHOM
YHUUYTOXEHUS BOICK, MUPHOTO HaceJe
MUsE U PacTUTEIbHOCTU Ha 3HAUYUTEJb
HBIX IUI0IIAAsIX. BEICcOKass TOUHOCTH OOM
OoOMeTaHUsI C MaJibIX BBICOT ITO3BOJISIE
3(ppeXTUBHO IMOopaxaTh LeJu Ha O0Jau3
KOM paccTosiHuu (o 150 M) oT cBowu:
Boiick. [Ipuuem ymiep0, mMpuUIMHSIEMBI |
3aXXUTaTEIbHBIMUA aBUALIUOHHBIMU OOM
0aMM, 4acToO 3HA4YUTEJbHO OOJIblIE, Ye!
OCKOJIOYHO-(yracHbIMMU.

OTOT OMBIT ObLI IIMPOKO MCIIOIb3C
BaH M3paunem B XolIe BOEHHBIX [eii
ctBuil Ha bamxHeMm Boctoke. BHe3amHO
MacCUpOBaHHOE MPUMEHEHNE aBualue
M3paunnss HanmajiMoBbBIX OOMO IO Haxc



OrOHb BPAFAOIHEM MNOIMPAB...

ISIIMMCS Ha OTKPBITOM MECTHOCTH KMUBOU CHJIE, aBTOMAIIIN-
HaM, TaHKaM U APYroil 00eBOi TEXHUKE apabOB MO3BOJUIO
HaHECTU UM 3HauyuTeabHBle TToTepu. Jo 75% obiiero yucia
MoTeph apaOCKuX BOICK B BoiiHe 1967 TI. cocTaBWIM IMoOpa-
>KEHHbIE HAaITaIMOM.

Macimrabsl npuMeHeHusT HambOosee 3(P@PeKTUBHOIO 3a-
KUTaTeJIbHOI'0 OPYKUS MOCTOSIHHO YBeAnuuBawTcs. Tak, Bo
Bropoit mupoBoit BoiiHe CIIIA uspacxogoBaiu 14 000 T Ha-
manma, B Kopee - 32 000 1, B IOro-Bocrounoit Azuu (¢ 1961
no 1972 rr.) - mpumepHo 372 000 T. B mocnegHue roabl Boii-
HBl BO BbeTHaMme 3axxuratebHble OOMOBI COCTABIISIIN I10-
aru 40% 00I1Iero KoJndecTBa aBUAIIMOHHBIX OOCTIPUIIACOB,
HMCTIOJIb30BABIINXCS TIPHU HEIMOCPEACTBEHHON IMOIIePKKE
Ha3eMHBIX BOMCK, a B HEKOTOPBIX Ollepalusix, MPOBOAUB-
MINXCS C IEeIbI0 CO3MaHUsI MAacCOBBIX MTOXapoOB B palioHAX
COCPEIOTOUCHMS U TepeaBMKEHUS BOMCK MMPOTUBHUKA, HA
UX J0JI0 Ipuxoauiiochk 10 70% Bceit 60MOOBOI Harpysku
CaMOJIETOB.

Or"emeThl, XOpOIIO 3apeKOMEHA0BaBIIE cebs1 Ha TTOJISIX
CpaXXeHUI, HECMOTPS Ha TOABJICHNE HOBBIX MOTYYUX BHUIOB
OpYXHSsl, IPOAOJIKAIOT OCTaBAaThCS TPO3HBIM OOEBBIM OPYXKM-
eM, JINIITb YCVJIUB CBOIO TTOopaxaronlyio Mollb. [ToaTomy 3a-
KUTATEbHOE OpYXMe HE TOTEPsIO CBOETO 3HAYEHUS U Cce-
rogHst. boiee Toro, apMum KpynmHeWIINX CTpaH MUpa OCHa-
maiTcsl Bce bonee 3(pPeKTUBHBIMU U COBPEMEHHBIMU 3aKU-
rateJbHbIMU O0MOaMHU, pakeTaMu, OTHEMETaMMU.

B coBpemenHbix BBC MHOTHX CcTpaH 3axuratejbHOE opy-
JKMeE MO-TPeKHEMY 3aHMMAaeT 3HAUUTEJIbHOE MECTO. YUeOHbIe
MOJIETHl 00S3aTeIbHO BKJTIOYAOT GOoMOOMeTaHWe HaIlaJIMo-
BbIMU OoMOaMu. be3 mpuMeHeHMs HamajJIMa He 00XOIsTCs
TOYTH HU ONHUW YYeHWsI. B coemmHEeHMsIX CYXOITyTHBIX BOMCK
CO3IIaf0TCs CITeIIaIbHbIE TITKOJIBI M KypCHI, TIe o0yJaioT 6oe-
BOMY MCIIOJIb30BAaHUIO OTHEMETOB.

Yewm ke 00ycNOBIMBAETCS CTOJIb 3aMETHOE BHUMaHUE BO-
€HHBIX CIeLMaJUCTOB K 3axuraTeJbHbIM cpenactBaM? Ilpu-
BOAATCS Ha BTOT CUET CJICHYIOIINE TOBOIEI.

YTtBepxnaiot, uto 3B mpu ornpeneneHHbIX YCIOBUSIX OKa3bIBa-
10TCS JOBOJTLHO 3(P(HEKTUBHBIM CPEICTBOM IS TIOPAKEHUS KM~
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OrHEMETHO-3AXWUIATEJIbHOE OPYXUE

AmepukaHCKuii aBnaumnoHHbIli 20-MM  BPOHeBOVHO-3aXuraTesibHbli CcHa-
psig. 1 - 6poHeboliHbIk cepaeyHuk; 2 - BeayLunii rnosicok; 3 - OCHOBHOM
3axuratesibHbIVi cocTaB; 4 - BOCM/IAMEHUTESIbHBIV COCTaB; 5 - anloMuHue-
BbIli 6aI/INCTUYECKNI HAKOHEYHVK; 6 - HaKOBaJlbHSI U3 alloMUHWEBOIO cria-
Ba; 7 - CTaJlbHOV Kopmyc

Boii cwibl. Ilo olleHKe crenualricToB, MAacCUPOBAHHOE MCIIONb30-
BaHWE, HAIIPUMEDP, aBUALIMOHHBIX 3aXKUTaTEIbHBIX OOETPUNIACOB
B psie ciydaeB B 4-5 pa3 addekTnBHee, yeM (pyracHBIX cpeaeH™
MNpU OJMHAKOBOM MX pacxofe. 3axkuraTeJbHbIMU CPEACTBAMU MOX-
HO YCIIEIIIHO BBIBOAUTH M3 CTPOST MM YHUYTOXATh OOEBYIO TEXHU-
Ky, BKJIo4as TaHku. Ocobasi pojib OTBOAUTCS IIPU 3TOM J1€30praHu-
3a1y 0OEBBIX TOPSIIKOB U ThiJIa MPOTUBHUKA. 3aXKUTaTeJIbHOE OpY-
KMe 00/1aJaeT OrPOMHBIM TICUXOJIOTUYECKUM BO3ICHCTBUEM, Je-
MOpPAJIM3YyeT JIMYHBIM COCTAaB BOMCK

VYKa3pIBalOT M Ha TO, 4TOo 3B gBISAIOTCS, TOXalyit, emmH-
CTBEHHBIM JEHCTBEHHBIM CPEACTBOM JJISI CXXKUTaHUS JIECOB U
IPYTrOol pacTUTEBHOCTU B LEJSIX NEMAaCKUPOBKU IPOTUBHU-
ka. IIpu sToM 3B mOCTYIHBI O MCXOOHOMY CBIPBIO - HedTe-
MPOAYKTHI U IOJMMEPHI - U CPAaBHUTEIBHO HECIOXHBI B TEX-
HOJIOTUU TPOU3BOJCTBA.

OCHOBHOI1 TPOM3BOIMTEb HAITAJIMOBBIX 3aryCTUTENIC B
CHIA - xpynHetimasa xumudeckas pupma «Joy Kemukn». B
¢dupme paboTaroT 35 THICSU YEIOBEK, HO HAa XMMMWYECKOM 3aBO-
ne B Toppance (murat KanudopHus), Tpou3BOASIIIEM HAITaIMO-
Bble MOPOIIKHU, 3aHATO Bcero 100 pabounx. PupmMa mpakTUdec-
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OroHb BPATA OrHEM NMONPAB...

KU TIOJTHOCTBIO obecrieunia MoTpeOHOCT aMepUKaHCKOU ap-
MUY B HamaJMOBBIX 3aTYCTUTENSIX JUISI BOMHEBI BO BheTHame.

CraenyeT 3aMeTUTh, YTO HalajlM He eJUHCTBEHHBIH M3
COBpPEMEHHBIX 3aXKUTaTeIbHBIX BellecTB. CyIIeCTBYIOT TaK-
K€ MEeTaJUIM3UPOBAHHBbIE CMECH Ha OCHOBE HE(TEIPOIYKTOB
- MUPOTEIM U CMECU Ha OCHoBe TepMmuta. OcolOyio Tpymmy
3aXXUTaTeJIbHBIX BEIIECTB COCTABJISIIOT Oenbiil hochop U Iia-
CTU(ULIMPOBAHHBIN Oenblii (hochop - OHU UCIIOJB3YIOTCS U
KaK I6IMOOOPa3yIONINe BEIIeCTBA.

3axuraTelbHble CMECHM Ha OCHOBE He(@TEHpOAyKTOB
MOTYT OBITh He3aTyIIeHHBIMU, T. C. XUJAKNUMH, W 3aryIIeH-
HBIMU - BSI3KUMHU. IlepBble COCTOSIT M3 cMecu O€H3uHa C
TSIKEJIBIM MOTOPHBIM TOTUTMBOM M CMa304YHBIM MaciioM. OHUI
MIPUMEHSIOTCS TOJIBKO C TIOMOIIBIO PAHIIEBBIX OTHEMETOB. D(P-
¢deKkTUBHAas JaTbHOCTh TaKOoTO orHemeTaHus 20-25 M. [lpu
3TOM 00OpasyeTcs IIMpoKas 3aBUXPEHHAST CTPYs MHTCHCUB-
Horo miaMeHu. ['opsiiast cMech CriocoOHa 3aTeKaThb B ILIEIU U
OTBEPCTUSI OOBEKTOB-1IEJIEN, OTHAKO 3HAUYMTEJIbHAs YacTh ee,
KaK OTMEYaloT CIIeIMaJINUCThI, cropaeT Bo Bpemsl noieta. Ca-
MBIM X€ TJIaBHBIM HEIOCTAaTKOM XXMIKHMX CMeCei CUMTAIoT
TO, YTO OHM He TIPWINTAIOT K TIpeaMeTaM.

HMHoe meno - HamanM, T. €. 3aTylIeHHbIe cMecu. MBI yxXe
TOBOPWJIN, YTO TIPU UX CO3JAHUM CITIOCOOHOCTDH IPYIUIIATL K
NnpeaMeTaM U TeM CaMbIM YBEJIMUMBATh IUIOIIAAbL MOPaXKeHUS
BBIIBUTATACh KaK BaXKHeIee KauyecTBO. Pa3inyaioT HeCKoJIb-
KO TUIIOB HamaaMa: HanaiaM-1, -2, -UM, -b u apyrue. B kaue-
CTBE HX TOproYeil OCHOBBI MCIIOJB3YIOT XUIKUE HedTernpo-
IOYKTBI - OCH3WH, peakKTUBHOE TOILUIMBO, OEH30J, KEPOCUH U
cMech OeH3MHA C TSKEJIBIM MOTOPHBIM ToruiuBoM. OOlee ux
colepXaHWEe B HamaJMOBBIX CMECSIX OOBIYHO COCTaBjsIieT 88-
98%. 3aryctuTeneil TaKoil TOproYell OCHOBBI CYIIECTBYET He-
CKOJIbKO MapokK. OHM BBINTYCKAlOTCS B BUAE HEOOJbIINX Tpa-
HYJI WY TIOPOIIKA.

Hamanm n1erko BocmiamMeHsIeTCsI, HO MEAJEHHO TOPMUT.
B 3aBHCcMMOCTU OT peuenTyphsl, MeTOAa NPpUMEHEHUS U Be-
JIMUMHBI CTYCTKOB BpeMsI €ro ropeHusl coctasiser oT 1 1o
1 5 muH. TemnepaTypa ropeHusi HamajaMma JIEXUT B Tpeae-
nmax 800— UOCIC. '
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OrHEMETHO-3AXWUTATEJIbHOE OPY>XKUE

[u

e

3axurarenbHole aBnabomboui. CCCP

Bonee BbicOKOI TemmepaTypoii roperust - 1400— 1600°C
- 005a1al0T METaJUIM3MPOBAHHBIE 3a’KUIaTeJlbHbIE CMECH,
Ha3bIBaeMble MUporeasiMu. X mpuroraBinBamT MyTeM J10-
0aBleHUs B OOBIYHBINM HAIlaJIM IMOPOIIKOB HEKOTOPBIX METall-
JIOB (MarHusi, HaATPUsI), TSIKEIbIX HeTESMPOAYKTOB (acaib-
Ta, Ma3yTa) U HEKOTOPHIX BUIOB rOPIOYMX MOJUMEPOB - U30-
OyTuaMeTaKpuaaTa, mojJubdyTaareHa.

TepMuT ¥ TepMUTHBIEC 3axKUraTeJbHBIE BellleCTBa HauOO-
Jiee IKUPOKO MPUMEHSIJIUCH B 3aKUraTeJbHbIX O0MOax, CHa-
psmax m myiaax B mepuon Bropoit MmupoBoii BoitHel. He yTpa-
TWJIM OHM CBOETO 3HAYeHMs U B HAIIU AHU. ISt cHapsIKeHU S
3aXXUraTeJbHbIX 00OEMpPUITACOB MPUMEHSIOT IJIaBHBIM o0pa-
30M COCTaBhbl, COolepXKallue, KpOMe TEPMUTA, MOPOIIKOOO-
pa3HbIl MarHuii, aJflOMUHUK U psill 100aBOK, MpeacTaBis-
fole co00i CUJIbHBIE OKMCIUTENN, HATIpUMep MepeKnch
Oapusl UM TepeKUCch CBUHIIA. DTU J00ABKU MTOMUMO 00-
JIETYeHUsI BOCIJaMeHEHUs] TEPMUTA CIIOCOOCTBYIOT MOBBI-
IIEHUIO TeMMepaTypbl, BpEMEHU TOPEeHUS U YCUJIEHUIO 3a-
XKUTaTeNbHOTO neiicTBUsA. TeMIepaTypa TOPEHHUS TEPMUT-
HbIX cocTaBoB gocturaeT 300CIC. IIpu ropeHUU TEPMUT
OBICTPO pacmjaBiseTcsl U MpeBpallaeTcsl B XKUIAKYIO Maccy,
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OroOHb BPATAOrHEMMOIPAB...

HE UMEIOIIYI0 OTKPBITOTO MIaMEHU. YCUJIEHUE 3aKUTATEIb-
HOTO JAEUCTBUSI TEPMUTHBIX COCTABOB JOCTUTAETCS COBME-
CTHBIM IIPUMEHEHUEM UX C APYTUMU 3aXKUTaTEIbHBIMA BE-
IIECTBAaMM, B YaCTHOCTU C HAMAJIMOBBIMU CMECSIMU, HATPU-
eM u pochopom.

®ochopHble 3axXUraTesbHble BElleCTBa, KaK Mbl yXe To-
BOPUWJIM, OTHOCSITCSI K 0CO0OI TpyIIne, MOCKOJAbKY OHU UCHOJIb-
3yI0TCSl U KaK JbIMooOpa3yoliue. benblii ocdhop, Hanpumep,
TMPUMEHSIETCS ISl CHAPSIKEHUS 3aXKUTATEJIbHBIX U TBIMOBBIX
CHapsI0B, MUH, OOMO, MOXET MCITOJIb30BAThCSI U B KAaUECTBE
BOCTIITAMEHUTENSI WM YCUJIMTEJSI 3aXXKUTaTeJIbHOTO JAEUCTBUS
HamaaMoBbIX cMecell. HamamMoBbeie 60MOBI HEPENIKO CONEp-
xkat 1o 30% Genoro dochopa.

B kauecTBe cpeACTB MPUMEHEHUS 3aKUTATEIbHBIX BEIIIECTB
B apMHUSIX Hanbosee MIUPOKO MCIOJIb3YIOT OTHEMETHI U aBUa-
IIMOHHBIE 3aXUTaTesibHbie 00MOBbI. OTHEMEThl OBIBAIOT HOCH-
MBbIE 1 MEXaHU3WPOBAHHbBIE, HA TAHKOBOM Illaccu. st mpume-
HEHUS 3aKWTraTeJIbHBIX BEIIECTB B BOOPYXKEHHBIX CUJIaX MC-
MOJIb3YIOTCS 3aXKUTaTebHbIe Ooerpunachl (aBUAllMOHHbBIE OOM-
ObI, 0aK1, apTUIJIEPUMCKAE CHAPSIABI, TPAHATHI, IAIIKW, TaTPO-
HBbI, yracel), OorTHeMeThl U TpaHaToMeThl. COBpeMEeHHbBIE calle-
Pl IPUMEHSIOT B 0OOPOHE OTHEBOHBIE 3arPaKICHUs, KOrna Ha
IMMOBEPXHOCTh BOJHOTO TIPETISITCTBUS BBIIMBAIOT KaKylO-JT10O
TOPIOYYIO XUIKOCTh W TIOmXUratoT ee. CTeHa IUIaMEHW OCTaHaB-
JINBAeT JI000TO MMPOTUBHUKA, TBITAIONIETOCST 3Ty Mperpaiy Ipe-
ononethb. [TogoOHBIE ycTpoicTBA ObLIIM YCTAHOBJIEHBI U3PaUib-
cKoit apMueil npu o6opoHe CysLKOro KaHaja (KOraa OH SIBJISUI-
csl pa3euTeIbHOM TnHKuel Mexxay Boickamu U3pawis u Erumn-
Ta), HO TPYW BHE3AITHOM HACTYIUICHUW ETUIITSH OTHEHHYIO Mpe-
rpamy MpoOCTO HE YCIEJM BBECTU B JIEMCTBUE.

B kon1ie XX B. B HEBOEHHBIX Kpyrax Bo300J1a1aina Touka 3pe-
HUSI, 9YTO BPEMSI OTHEMETOB YIIIJIO B TTPOIIIOE, KaK BPEMST CTPEN
U KaMHeMeTHbIX Oauict. M Toibko B Hallell ctpaHe 0e3 JIMI-
HETO IIIyMa BEJUCh PA0OTHI MO CO3MAHUI0 MPUHIIUTTUATBHO HO-
BBIX CHCTEM, aHAJIOTOB KOTOPBIM B MUpPE HE cyilecTByeT. MTo-
TOM SIBWJIWCH NIBa, O6€3 MpeyBeTNYeHNsI, YHUKAJIbHBIX 00pa3ia
BOOPYKEHUSI: pEAaKTUBHBIN MeXOTHbIN orHeMmeT «IlImens» ¢ Tep-
MOOAapUUYEeCKUM BBICTPEJIOM U TsKejas OTHEMETHasl cucTtema
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OrHEMETHO-3AXWUIATEJIbHOE OPY)XUE

TOC-1 «bypatnHo», ycTaHOBIeHHas Ha 6a3e Tanka T-72. /1o He-
JIaBHETO BPEMEHU OHU OBUIM €llIe COBEPIIIEHHO CEKPETHBIM OpY-
KMEM, M PAaCKPBUIM CBOIO OIIEIOMJISTIONTYIO MOIIb TOJIBKO B Cpa-
KEeHUsIX Ha Tepputopun Adranuctana u YeuHu.

OHU OKa3alucCh HEMPEB30UAEHHBIMY MO CBOE MOIIM OT-
HeMeTaMM, PaBHBIX KOTOPHIM B MHUpe HeT. MOXHO cKa3aTh,
YTO 3TO pycckuil 3meit [OpbIHBIY U BU3AHTUMCKUIL OTOHb B
OJTHOM YIaKOBKE.

KonunyecTBeHHBIN U Ka4Y€CTBEHHBIN POCT 3aKUTaTEIbHOTO
OpYXUS pacIIupWl IUAIa30H M 3HAYMMOCTD BBITIOJTHSIEMBIX C
€ro ToMOIIIbI0 3a1a4. BoeHHbIE CTIeIMaTUCThl CUMTAIOT, YTO 3TO
00YCJIOBJIEHO BBICOKOI 3(Pp(EKTHUBHOCTHIO 3aXXKUTraTeJIbHOTO
OPYXWs W B IBa pa3a MEHBIIIE CTOMMOCTBIO TT0 CPAaBHEHUIO C
OCKOJIOUHO-3axuraTejabHbIM. KpoMe Toro, pacxon 3axkuraTesib-
HBIX OOETIPUIIACOB BO MHOTHX CJTyJasix OKa3bIBaeTCs 3HAUUTEb-
HO HUXeE, 4YeM OCKoJouHO-(pyracHbix. [To moacyeram crneina-
JINCTOB, BO BheTHaMe Ha OJHOTO YOUTOrO MPUXOAMIOCH OKOJIO
1 T HammaaMa, B TO BpeMsI KaK OCKOJIOUHO-(PyracHBIX 00MO - 17 T.

AMeprKaHCKOe KOMaHI0OBaHNWEe Ha OCHOBE OIbITa, MOJIY-
YeHHOTO TpM BemeHuu O0oeBbIx AeiicTBuii B Kopee, FOxHom
BretHaMe M 00€BBIX KOH(MJIUKTOB MOCIAEAHUX JET, CUMTACT,
YTO 3aXKMraTejbHbIe CPEeACTBAa MOXHO MPUMEHSTH IJIs1 ITopa-
KEHUS U JeMOpaau3alliu XKMBOU CUJIbI TIPOTUBHUKA, YCUJIE-
HMS MHXEHEPHBIX 3arpaXAeHUM, OCBEIIeHUsS MECTHOCTHU B
HOYHBIX YCJIOBUSIX C 1EeJbI0 MOBBIIIEHUS d(PHEKTUBHOCTU
NyJeMEeTHO-apTUIJIEPUNCKOTO OTHS, IJIsI OBICTPOTO YHHUYTO-
>KeHUSI paCTUTEIbHOTO IMTOKPOBA, YTOOBI IEeMaCKMPOBATh BOM-
CKa IMPOTUBHUKA, a TaKXKe U1 YHUUYTOXEHUS ITOCEBOB CEIbC-
KOXO3SIMCTBEHHBIX KYIbTYD.

B BoeHHOII meyatu oTMedaeTcs, 9TO HamboJiee MHUPO-
KW Kpyr 3agay ¢ NpUMEHEHMEM 3aXUTaTeJIbHbIX CPEICTB
crocobHa pemrath aBuanus. Ocob0 yKas3bIBaeTCs, 4TO 3a IT1OC-
JIeMHUE TOAbl €€ BO3MOXHOCTU HEM3MEePUMO BO3poCiau. Tax,
Ha 6ombapaupoBiiuke B-17 mepuoga Bropoii MupoBoii Boii-
HBI TTOoABeIIUBAIUCh 42 3axurarteabHble 100-¢yHTOBBEIE OOM-
Obl, a COBpeMEHHBII cTpaTerndyeckuii 6oMoéapaIMpoBIIUK B-
52 B COCTOSIHMU TIOAHSTH Oojiee 50 6omM0 kanubpa 750 ¢yH-
ToB. Ilo3TOMYy, KaK 3asBSIOT CIICLIMAJMCTHI, 3aa4l, peliae-
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OrOHb BPAFAOIHEM MNONPAB..,

Mbl€ C TTOMOIIbIO aBUALIMOHHbBIX 3aXKUTaTeJbHBIX CPEACTB,
MOTYT UMETb HE TOJIbKO OMNepaTUBHO-TAKTUUYECKOE 3HAUEHUE,
HO U HOCUTb CTPAaTETMYECKUN XapakTep.

OrHeMeTHbIE CpeJCTBA CYXOITyTHBIX BOMCK, IO B3IJIsiiaM BO-
€HHBIX CMEUATNCTOB, OTHOCITCS K BOOPYKEHHIO, CIeLUalb-
HO TpelHa3HaYeHHOMY JJIsl TOpaKeHUsI XKUBOW CUJIbI ITPU Beae-
HUU KaK HacTynaTeJbHbIX, TAK U OOOPOHUTEIbHbBIX OOEBBIX A€~
ctBuii. [IpuMeHeEHME 3TUX CPENCTB XapaKTEPUIYETCI B OCHOB-
HOM TICUXOJO0TUYECKUMHU 3 PeKTaMu U B COUYETAHUU CO CTPE-
KOBBIM OpY>XMEM, TAHKAMU U apTUJIJIEpUE CTTIOCOOCTBYET BbI-
MOJIHEHUIO TTOCTaBJIEHHBIX 32/1a4 B TAKTUYECKOM 3BEHE.

s ycrenHoro npuMeHEeHUsI OTHEMETOB B PYKOBOASLIUX
MTOKYMEHTAaX YKa3bIBa€TCd Ha HEOOXOAMMOCTb MPOBEACHUS
TaKMX MEpPONpPUITUI, KaK MOJATOTOBKAa OTHEMETHBIX pacue-
TOB JIJISI COBMECTHBIX JEUCTBUI B OOEBBIX MOPSIKAX BOWMCK,
TaTeJbHas pa3Belika MojaJexXallux MopaxXeHUuw leel,
O0JOKMpOBaHUE LieJIE M IMYyTEeW MOoAXoJa MojJjexalux Mo-
paxkeHUIO 1LeJieil, OJoKMpOoBaHUE LieJiell U nyTel moaxoaa
K HUM C TMOMOIIbIO apTUIEPUICKO-MUHOMETHOTO OTHS U
IBIMOBBIX CPEJCTB, OTHEBAS MOAJAEPXKKA AEUCTBUNA OTHEMET-
HBIX PacyeToB, BbIOOpP COOTBETCTBYIOIIUX OTHEMETHBIX
CPEIICTB, TECHOE B3aMMOJIEICTBUE C TEXOTOW, MaHEBpP CHU-
JlJaMu 1 OTHeM, CHabXeHHue U MepecHaps)KeHe OrHeMeTOB.
ITpu 3TOM 0CO00 MOAYEPKUBAETCS, UTO CJEIYET YYUTHIBATH
BO3MOXHOCTU OTHEMETHBIX CPEICTB B CBOJHOM IJIAaHE OT-
HEeBOM IMOAAEpPXKKU, IPOTUBOTAHKOBOM OOPHOBI M 3arpax-
JEHUN.

ITocoBpeMeHHBIM B3IJIs1IaM, OTHEMETHO-3aKUTaTeIbHbIE
CpenCcTBa MOTYT INMPOKO NPUMEHSATbCA BO BCeX BUAAX Goe-
BOW HEATEJIbLHOCTUA BOMCK.

Kak ormeuaeTcs B reyaTu, 3aKuratejibHble CpeJCcTBa Mai-
YT IIUPOKOE NMPUMEHEHUE B PA3JIMUHBIX YCIOBUIX BEICHUS
00eBbIX IefCcTBUM B Oyayliux BoliHax. MCriosb3ys OMbIT pU-
MEHEHUSI OTHEMETHO-3aXuraTeJbHOTo opyxXus B Kopee n
IOxHoM BbheTHame u mocieayrouux BOOPyKeHHBIX KOHD-
JIMKTOB - B Apranucrane, Mpake, KyBeiite, - BOoeHHbIE CIle-
LIMAJIMCTBI MPOIOJIKAIOT padOThl TTO CO3AAHUIO0 HOBBIX, OoJiee
3(ppeKTUBHBIX 00pa3LOB 3TOTO OPYyxXus. MHOIrue IMpPOMBIIII-
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OrHEMETHO-3AXUIATEJIbHOE OPY)XUE

JIeHHBbIE (UPMBI U Hay4YHO-HCCJIEIOBaTeIbCKNE OpraHmu3a-
IWW 3aHUMAIOTCS pa3padOTKO HOBBIX BHUIOB 3aXKUTATEIIb-
Horo opyxus. Hag mogoOHbIMU ITpobjieMaMu paboTaloT Ha-
YYHBIC JJAOOPATOPUM ILICHTPA BOCHHO-XMMHYECKUX HCCIEI0-
BaHUU B OmxByackoM apceHane apmuu CIIIA, a Takxke Hayu-
HO-HCCJIeIOBATEIbCKOrO ILIEHTpa 110 aBUALIMOHHOMY BOODPY-
xeHuio BBC CILA B OrimmHe. PazpabdaTeIBaloTCSI HOBBIE BBICO-
K03 (peKTUBHBIE 3aXXKUTraTeJIbHbIE BELIeCTBA (CMECH) M 3aXKM-
raTeJJbHbIe OOCTIPUITACH PA3JIMUYHBIX TUIIOB.

B nHacrosiee Bpems B CILA ¢poHT HaydHO-HMCCIeI0BaTeIbC-
KHX PaboT 110 CO3AaHNIO HOBBIX, ellle Ooee 3(hDeKTMBHBIX 00pa3-
OB OIIEMETHO-3aKNTAaTEIbHBIX CPEIICTB HEIIPEPBIBHO PaCIIUPSI-
ercst. Ha aTi 11em acCUMrHyIOTCSI KpYITHBIE CYMMBI, ITIPHBJICKAIOTCS
JIyqIIde HaydHbIe Cuibl. B wactHOCcTH, 113 400 MITH TOJIapOB, BBI-
neneHHbIX [leHTaroHy B (0pMHAHCOBOM TOAY Ha pa3BUTHE XUMMU-
YeCKOTO OPYKUS, TIpUMepHO 45% TipeTHa3HavaeTcs 1T pa3paboT-
KU 1 3aKyIIKM OTHEMETHO-3aXKUTaTeIbHBIX Cpeacra

KomannoBaHue aMepuKaHCKMX BOOPYKEHHBIX CHUJI T1O-
CTaBUJIO 3aJady CO3IaTh TaKWe 3aXHMTaTeJbHBIC BEICCTBA,
KOTOPBIE MOXHO OBIIO OBl MCITOJIb30BaTh JUISI CHAPSKEHUS
0OeBBIX yacTel pakeT. Pa3zpaboTka crielimaabHBIX peaKTHUB-
HBIX CUCTEM I MPUMEHEHUS 3aXKUTaTeJIbHBIX BEIIECTB, KakK
OTMEYaeTCs] B MHOCTPAaHHOW BOCHHOM IedaTu, SIBJSIETCS Ofl-
HUM W13 IEePCIIEKTMBHBIX HalpaBiIeHU B 00JACTU HabHEl-
IIIETO Pa3BUTHUS OTHEMETHO-3aXXUTaTEJIbHBIX CPEACTB.

IIpu pa3paboTke HOBBIX cMecell K HUM IIPEIbSIBIISTIOTCS
clieymoolIne TpeOoBaHMs: JIerKasl BOCIIJIAMEHSIEMOCTb U I10JI-
HOE CrOpaHue B JIFOOBIX METEOPOJIOTMUCCKIX YCIIOBUSIX, TTOBBIIIICH-
Hasl BSI3KOCTb, CIIOCOOHOCTD IIPOTUBOCTOSTH APOOSIIEMY IEHCTBUIO
B3pbIBa, CTAOMIILHOCTH CBOMCTB B T€UeHHUE IJIUTEIHLHOTO Xpa-
HeHus Tipu Temnepatype ot -40 mo +50°C u apyrue. B mevatu
coob1anock, uro B CIIIA 3amateHTOBaHbI 3aXKUTraTeIbHbIE CMECH,
CO3IaHHBIE Ha OCHOBE aMOP(HBIX IMOJIUMEPHBIX MaTepHaJIOB
U XUIKUX Iapad®uHOBEIX yrieBogopomoB. OTMedyaeTcsl, 4TO
OoJIbIlIe OTBEYAET IIPEIbSIBISIEMbIM TPEOOBAaHUSIM Ta CMECh,
B cocTaBe KoTopoii Haxomautcs 20-40% yrieBogopomoOB.

BaxxHbeiM HampaBiieHHMEeM pabOT CIELMaTUCTBI CUMTAIOT
CO3IaHNEe TOMOTEHHBIX CMECeil, KOMIIOHECHTHI KOTOPBIX SIBIISI-
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I0TCSI OMTHOBPEMEHHO TOPIOYMM U CBSI3BIBAIOIIUM 2JIEMEHTOM,
YTO UCKJIOYAeT MPUMEHEHHNE CIEINaTbHBIX 3aTyCTUTENEH.
bosbiioe BHUMaHMe yaeaseTcsl Takoke CO3MaHMI0 CaMOBOCTLIA-
MEHSIIOIIMXCS U TUAPOPEArUPYIONIUX 3aKUTATEIbHBIX CMECei.
B meyatn yKa3bsIBaeTCsl, YTO OHU HAWAYT IpUMEHEHNE B OOEBBIX
NEUCTBUSX B pallOHaX C TMTOBBIIIEHHOW BJIaXXHOCTHIO.

ITpu cozmanny 3aKUTATEIbHBIX 0OETIPUTIACOB HOBBIX TH-
MOB CHEIUATUCTBI CTPEMSITCSI UCIIOJIb30BaTh PE3yJIbTaThl, MO-
JIyYeHHbIE TIPY TPUMEHEHUU 3aKUTATEIbHBIX CPEICTB B BOW-
Hax MocjeaHux jeT. JIis1 3axkuraTeIbHbIX aBUAIlMOHHBIX OOMO
1 0aKoB pa3padaThIBAIOTCSI HOBBIE YCTPOWCTBA BOCIIJIAMEHEHUSI.
B mociiennee Bpemst B CIIIA ncbITBIBAIOTCS KOMOMHUPOBAH -
Hble O0MOBI - 3axkurateabHo-dyracHbie. 3apsan BB B Hux nom-
pBIBaeTCsl B CEpeNVHE WJIM B KOHIIE TOPEHUST OTHECMECHU. YKa3bl-
BaeTCsl, YTO 3TO HAHOCUT JOTIOJHUTENbHBIE Pa3PYIICHUS U CO-
3[aeT TPYAHOCTHU MPU TYNMIEHUU MOXAPOB.

KomMaHgoBaHWe BOOPYKEHHBIX CHJI MHOTUX CTpaH CUM-
TAa€T, YTO UCIOJb30BAHUE OTHEMETHO-3aXUTaTEeIbHBIX
CPEICTB B COBPEMEHHOIM BOWHE TTO3BOJISIET pelllaTh IIUPOKUN
KpyT 3a/a4, B YACTHOCTH:

- HAHOCHUTh MACCOBBIE TOPAXKEHUS XUBOW CUJIE, BBIBO-
JUTh U3 CTPOSI U YHUUTOXATh OOEBYIO TEXHUKY, CpeaCcTBa
TpaHCTIOPTa, CKJIAAblI TOPIOYETO U OOETIPUTIACOB;

- HapymaTrh padoTy ThIJla TIPOTUBHUKA ITyTEM CO3IaHUS
MAaCCOBBIX MMOXAapOB Ha BOCHHBIX W MPOMBIIIIEHHBIX 00bEK-
Tax, XeJIE3HOAOPOXHBIX y3JIaX U CTAaHIMIX CHAaOXEeHWs, B
MOPCKHMX U PEYHBIX MOpTax, 6a3ax MU HACEJIEHHBIX MyHKTaXx;

— JIeMOpaan30BaTh BOWCKA MPOTUBHUKA, MOCKOJBKY K
nopaxarolieMy IeMCTBUIO OTHSI 100ABISIETCS 3HAUYUTEIbHBIN
MCUXOJIOTUYECKU 3P PeKT.

ITo coBpeMeHHBIM B3TJISIIaM, OTHEMETHO-3aKUTATEIbHBIE
CpeacTBa MOTYT IIIMPOKO TPUMEHSTHCSI BO BCEX BUaax Ooe-
BOW JEATEIBbHOCTU BOWMCK.

BuumaHue, koTopoe yaensieTcss B Mupe pa3paborke u
MPOU3BOACTBY OTHEMETHO-3aKUTATEJIBHBIX CPENCTB, CBUIE-
TEJIbCTBYET O HAMEPEHUM IMMPOKO MCMOJb30BaTh 3TO OpY-
XKWe TMpu BeAeHUM Oyayliux BoWH. OOILIEU3BECTHO, UTO OT
3TUX BapBapCKUX CPEACTB, OCOOEHHO HaMmaJMOBBIX O0MO,
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OBIBIIMX OJHUM M3 TJIABHBIX BUIOB aMEPUKAHCKOTO OPYXKUSI
Bo BbheTHaMe, cTpajgano B OCHOBHOM MMPHOE HaceJjieHue.
Cxxurajauch HaceJIeHHbIE ITYHKTHI, O0JIbIINE MACCUBHI IKYH -
[JIeil ¥ TJIaHTALUMU CENbCKOXO03SIMCTBEHHBIX KYIbTyp. UTO Ka-
caeTcsl TIOpakeHUsI BOMCK, TO, KaK COOOIIIaeTcs B reyaTu, 3a-
XUraTejabHble cpeacTBa 3G GEKTUBHBI MPOTUB HEMOATOTOB-
JIEHHBIX U TUIOXO YKPBITBIX BOMCK, a IJIsI BOMCK, XOPOILIO 3Ha-
IOIIUX CBOMCTBA 3aXKUTaTeNbHBIX CPEACTB U CIIOCOOBI 3allIu-
Thl OT HUX, OHM MEHee OITACHHI.

OnpIT 60€BOro MPUMEHEHUSI OTHEMETHO-3aXKUTaTeIbHO-
IO OPYXMSI HAIJIIAHO CBUAETENILCTBYET O TOM, UTO OrOHb CTajl
OPYXMEM MacCCOBOIO IMOpaKeHUs JI0AeH, YHUUTOXEHUS TIPO-
MBIIIJIEHHBIX U BOEHHBIX 00beKTOB. CleayeT OTMETUTh TaK-
Ke, 4TO HauOOJbIINK mopaxalomuil apdekT nocTuraeTcs
MMpU NPUMEHEHUU OTHEMETHO-3aXKUTaTeJIbHBIX CPEICTB IpO-
TUB HEMOATOTOBJIEHHOIO K 3alllUTe JIMYHOIO COCTaBa M Hace-
Jnenus. IlosToMy moaroTroBKa BOMCK M HaceJeHHMs K 3allluTe
OT MOPaXEeHUsI STUMU CPeICTBAMU B COBPEMEHHBIX YCIOBU-
SIX IIpUoOpeTaeT BaxkHOE 3Ha4YeHMUE.

Cyns mo maTepuaaaM Ie4yaTu, KOMaHIOBaHUE apMUd
MHUpa He Oclabuo BHUMAHUS K OTHEMETHO-3aXKUTATelb-
HOMY OPYKMIO, U3ydaeT OIBIT €ro MpUMeHEeHUs B IOcie-
IHUX BOMHAX M HaMepeBaeTCs MCIOJb30BaTh JaHHBIM BHI
OpYKMSI MacCOBOI'0O IopaxeHus B OyaymeM. Paborsl, mmpo-
BOJMMBIE B HACTOsIIIee BpeMsI BOEHHBIMU CIIEIIMAIMCTAMHU,
HalpaBJieHbl B OCHOBHOM Ha co3iaHue 6osee 3¢ HeKTUB-
HBIX 3aXKUraTeJbHBIX BEIIECTB U HOBBIX CPEACTB JOCTaBKU
X Ha I1oJie 0osl.
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SAXUNTATE/IbHBIE BELWLECTBA

5.1. 3axurarenbHble BeLlecTBa -
KJlacCU4yeckue u COBpeMeHHble

KnaccuuyeckuesaxurartenbHbie BellecTBa

B apeBHOCTU OCHOBY 0O€BBIX 3aXXKUTaTeJIbHBIX BELIECTB
COCTaBJISIJIU, KaK MpaBUJIO, TIPUPOJHEIC CMOJIHI.

Jdpyrum TpaavliIMOHHBIM OTHEHHBIM BEILIECTBOM SIBJISIET-
cs1 TIOpOXOBasi MSIKOTh, KOTOpasl IIMPOKO MpUuMeHsaach B Ku-
Tae B OrHeMeTaloueM opyxXuu. [1o3xxe Hayaau MPUMEHSTbCS
He(PTb, NPOAYKTHI €€ MepPeroHKu, OUTYMBbI.

B XIX B. n1g 1ieneil 3aKuraTeJIbHbIX UCIIOAb30BAIMICh CME-
CM Ha OCHOBE BCE TOIO XXe yepHoro mopoxa. Hampumep, B pyc-
CKHUX 3aXkKMraTeJbHBIX pakeTax 00eBOil cocTaB MMeEN Cleaylo-
LI BUO: cenuTpa - 14 vacTeit, cepa - 6 Jacreil, aHTUMOHMSI -
1 gacth, KaHUPOIb - 1 YacTh, CKUITMAAPHOE MAcCJoO - 2 YacTH.

COBpeMeHHbIe 3aXxuraTteJibHblie BellecTBa

3axurarenpHble BemiecTBa (3B) mpum ropeHMU BBI3ZBIBaA-
10T BBICOKYIO TeMIIepaTypy U UHTEHCUBHOE TIIaMsl, 10CTaTo4u-
HBIE JIJISI TOTO, YTOOBI BOCTIJIAMEHSUIMCH JPYyTUE BEIIeCTBa WU
npeameTbl. Temmnepatypa ropeHuss 3B cocrtaBasier 800-
1000 "C u Oonee; miaaMs O4eHb YCTOMYMBOE U OXBaThIBAET
BecbMa OoJbime mpocTtpaHcTBa. CaM 3aXKHUTaTebHBIN COCTaB
TOPUT PABHOMEPHO W CTOpPAeT HE CIUIIKOM OBICTpO.

3axuraTeJbHbIE BEIIECTBA B 3aBUCUMOCTU OT COCTaBa
MOAPA3JENSIIOTCS Ha HECKOJNBKO TPYMII, Kaxaast U3 KOTOPBIX
XapaKTepU3yeTcsi CBOMMU OTNpeJeIeHHbIMU CBOUCTBaAMH,
00yCJIOBIUBAOIIMMHA BO3MOXHOCTh UX 00OEBOrO MCHOJIb30-
BaHUsSI C MOMOIIbIO PA3JIMYHBIX CPEACTB.

ITo arperaTHOMY COCTOSIHUIO MX MOAPAa3Je/sdIOT Ha TBEp-
IIbIe, XXUIKWE U XUIKO-BI3KUE. B psiae ciydaes Ayisl yCUIEHUS
3aXUTaTeIbHOTO NeiicTBUSI Ooerpumnaca B HEM OJHOBPEMEH-
HO WCTIOJIb3YIOTCSI TBEPIObIE U XUAKUE (MU XUIKO-BSI3KUE)
BellleCTBA.

B nepuop IlepBoii MUPOBOII BOWHBI UCOJIB30BAIUCH CJIE-
NIyIOI[Me 3aXXuratejbHble BelIeCTBa: TEPMUT, TOPIOYKME Maciia
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(CrylieHHbIe TTOCPENCTBOM I100aBKU 3MYJIbIMPOBAHHOIO B HUX
MblJla, UHOTIA - napaduHa Wi KaHuGOJK), a TAKXKE MHOrAa
METAJUINYECKUIA HATPUK, MIPETSITCTBYIOUIUNA TYLIEHUIO MOXa-
pa Bogoit. ITpuMeHsITUCh TaK:Ke XeJIThlit pochop, cMecu He-
¢t m mapacdmHa ¢ HUTpaTaMu, XJOopaTaMu, MepxjaopaTaMu,
HUTPOKJIETYATKOM U T. 1. B pacceuBarouimnx 6oM0ax mpumeHs -
Jlach cMech KpacHoro docdopa ¢ mapadpuHoM, NakJIst, TPOITH-
TaHHasl CMEChI0 HE(PTU WIK CKUMNKUAApa C CEPOYIJIEPOIOM, U T. I.
IMpemtaranvce camMOBOCITAMEHSIIOIINECST PACTBOPHI KEITOTO
docdopa B C52 wim B MUHEPAJIbHBIX MacJIax.

CocTaB OrHEMETHBIX CMeceil BecbMa pa3HOOOpa3eH M
3aBUCHUT OT OIIPEICICHHBIX TEXHUYCCKUX M TAKTUYECKUX yC-
JIOBUH.

B psizne ciydaeB, B CBSI3M C KIIMMAaTUIEeCKUMU OCOOCHHOCTSI-
MU TeaTpa BOCHHBIX NCUCTBUIA, PELENTYPbl OTHEMETHBIX CMe-
ceil MOIyT ObITh Pa3HbIMU M KOJIEOJIOTCSI B COOTHOLLIEHWM TOTO
WIA UHOI'O KOMIIOHEHTA; TaK, CYIIECTBYIOT «3UMHUE» U <«JIET-
HUE» PELENTypPhl C TEMU XK€ KOMIIOHEHTaMU, HO C YBEJIUYCHM -
€M, IN0O YMEHBIIECHNEM UX B 3aBUCMMOCTH OT Pe3KOro KoJjie-
OaHMs TeMIlepaTyphl.

K roproumm XUIKOCTIM, IPUMEHSIEMBIM JIJIST OTHEMETOB,
NPEOBSBISIOTCS CeayIolIe TPeOOBaHUSI: a) JKMIKOCTh JOJKHA
MMETh BO3MOXKHO OOJIBINUI YIeabHBINA Bec (MHAYE ITPOMCXO-

~ OUT pacIlbUICHUE € TIeped MYHOIITYKOM OTHEeMeTa), 4TO OTpa-
JKaeTcsl Ha JaJIbHOCTU MoJieTa ee CTpym; 0) He 10;1>kKHa ropeTh B
BO3IIyX€ CIMIIKOM CHJIHHO, B IIPOTUBHOM CJIy4ae OHAa CropacT B
Bo3ayxe Ha 70-80% 1 TOJIBKO HE3HAYMTEIbHOE KOJUYECTBO €¢
JIOCTUTAeT 1IeJIN; B) AO/KHA 0E30TKa3HO BOCTUIAMEHSITHCSI.

AMepuKaHIIbl MPUMEHSUIU JIs1 OTHEMETaHusl XKUAKOCTb Clie-
ayromiero cocrapa: 70/6 cMoimstHoro macia (ya. Bec 1,044, Temme-
parypa BocrutameHeHus1 122°) u 30% ceiporo 6eH3uHa (Y. Bec
0,756, TeMmIriepaTypa BocIiamMmeHeHus 26°). O0uuii ya. Bec Ta-
kot xxuakoctu 1,02. Ilpu momo6HOM cocTaBe cmecH okoso 30-
35% nocTuraer Le/lM B €llie HECTOPEBIIEM BUIE.

B psime cTpaH orHeMeTHbIE CMECH MMEIOT pa3IndHbIe CO-
ctaBbl. Tak, HaIpUMep, C 1LIeJbl0 OTHEMETaHUs YIIOTPEOISIIOT-
CS CMECH U3 TSKEJIbIX M JIETKMX KepPOCUHOBBIX dpakiuii c yi.
BecoMm 0,84-0,86, cMecr CMOJITHOrO Macja C JerKMM MacJioM,
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JIPeBECHBIM CIIUPTOM, alleTOHOM, 2(pUPOM M ajbaeTuJaMu.
YroTpebasitoTcst TakKe TSIXeloe BUCKO3HOEe Macjio U KaMeH-
HOYTOJIbHasI CMOJIa, K KOTOPbIM IPpUMEIINBaeTcsl bojiee Jier-
Kasl BOoCIUTaMeHsIeMas XXUIKOCTh, B KaueCcTBe MOCeTHENH TTpH-
MeHSTU, HanpuMep, O6eHson (ya. Bec 0,756, TemriepaTypa Boc-
IUIaMeHeHus 26°), K KOTOpoMY IIpUMeIllnBaJiu 60jiee Topio-
yre Xuakoctr. Kopode roBops, Kaxknas cTpaHa TIpUMeHsIa 1
MMpUMEHsIeT Ha BOOPYXEHU U MaTepUuasbl, HauboJiee 115 Hee
JIOCTYIHBIE.

B cooTBeTCcTBUUY C COBpeMeHHO Ki1accuUuKal el Bec-
COBpPEMEHHbIE 3axKMraTeJbHble BEllecTBa IeJsITCS Ha 3 oc-
HOBHBIE TPYIIIIHI.

1. 3axuraregabHble CMECH Ha OCHOBE He(TEIPOLYKTOB
(mamanmal).

2. MeTtaiu3upoBaHHbIE 3aXKUraTeJbHbIE CMECU Ha OC-
HoBe HeTENPOAYKTOB (IMTUPOTENN).

3. TepMuUT U TepMUTHBIEC 3aXKUTraTeJIbHbIE COCTABbI (CMeE-
CU aJIIOMMHMEBOTO MOPOIIKA U XeJe3HO! OKaJTUHBI).

Oco0y1o Tpynmny 3aXXuraTeJbHBIX BEIIECTB COCTAaBJISIET
OOBIYHBI U TTAaCTUGD UL POBAHHBIN (hochop, KOTOPHIH UC-
MOJIb3yeTCsl KakK JbIMOOOpa3ylolliee BelllecCTBO U KaK CaMOBOC-
TJ1aMeHsIoleecs Ha BO3AYXe CPeICTRBO.

3axxuraTeJbHble CMECU Ha OCHOBE He(MTENpOayKTOB IOMI-
pa3aensaioTcs Ha XuIkKue (He3arylleHHbIe) U BsI3KMe (3ary-
LIIEHHbIE).

TlepBble mpeacTaBiIsOT CO00I CMech OeH3MHA C TSXKEJIbI-
MU MOTOPHBIMM TOILIMBAMU BCEX TUIIOB, TU3EIbHBIM TOTLIU-
BOM M CMa30YHBIMHM MacjaM¥, KOTOpble HAXOAATCST Ha CHaOXe-
HUM CYXONyTHBIX BOHCK. IIpy MpUroToBIEHUU TaKUX cMeceit
WCXOMTHBIE TIPOIYKTHI OepyTCs B Pa3INIHBIX COOTHOIICHUSX B
3aBUCHMOCTH OT BPEMEHU I'o/ia, B KOTOPOE TIPUMEHSIETCS] CMECh.
Jlerkvie KOMIOHEHTBI CMECH YJIYUYIIAIOT €€ BOCIIaMEHSIEMOCTb,
TsDKEJIbIe - YBEIMIMBAIOT JATLHOCTE TTOJIETa CTPYW TIPU TIPH-
MEHEHUH CMECH C TOMOIIIbIO OTHEMETOB.

JambHOCTh OTMEMEeTaHMST SKUIKIX CMeceil HeBeIKa, 3Ha-
YHUTeJibHasl 4acTbh CMECH CropaeT B IoJieTe, He JOCTUTHYB
obbekTa (uenu). OQHaKO BOEHHBIE CIeLMAJUCThl CUMTAIOT,
YTO He3arylleHHbIE OTHECMECH 00JIaAaI0T U ITOJIOXKUTETbHBI -
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MM CBOWCTBaMMU: MPOCTOTA MPUTOTOBJIEHUS, NOCTYITHOCTb U
JIleleBU3Ha MCXOAHBIX MPOAYKTOB, YCTOMYMBOCTD MPU Xpa-
HEHUM, Jerkas BOCIIJIaMEHSIeMOCTh MPU HUZKUX TeMIlepaTy-
pax, CIIOCOOHOCTD JaBaTh MPU OTHEMETAHWHN IIUPOKYIO CTPYIO
MJIaMeHU, KOTopasi 0OBOJaKMBAEeT MOpPaXXaeMblil OOBEKT U Je~
Mopaju3ylollle AefcTBYeT Na XKUBYIO CUIy MPOTHBHUKA.

3aryieHHble CMECH TIPEACTaBISIIOT cOOOM CTyaHeoOpas-
Hble BEIIECTBa, COCTOSIIME U3 KUIKOTO TOPIOYErO M 3aryCTU-
tens. [1To BHeITHEMY BUIY M KOHCUCTEHIIMA OHU HAITOMWHA-
10T PE3UHOBBIN KJIell UM keJaTuH. B KayecTBe 3arycTuTtesst
B apmuu CIIA Bo Bpemst Bropoit MUpOBOi1 BOMHBI NCTIOIbH30-
BaJicsl HaTypaiabHbIA KaydyyK. B 1941-1942 rr. amepukaHcKue
XMUMUKHU pa3paboTanu Oojiee MpOCTOi B YNOTpeOJIEeHUU 3a-
rycTuTeab M1, cOCTOSIIUNA U3 CMeCU aJlIOMUHUEBBIX COJIEH
TpeX OpPraHWYEeCKUX KUCIOT: Ha(hTEeHOBOW, MaJIbMHUTUHOBON
W OJICMHOBOU. DTOT 3arycTuTeNib ObIJT Ha3BaH HamajaMoM (OT
HayaJbHBIX OYKB CJIOB «Ha(TEHOBasI» U «MaJbMUTUHOBAS»).
C Tex mop BO MHOTHUX apMUSIX MUpa Ha3BaHUE «HaIajJIM» pac-
MMPOCTPAHEHO HE TOJHKO Ha COOCTBEHHO 3aryCcTUTENN, HO U
Ha 3aXuratejbHble CMECHU, MOJyYeHHbIe C MPUMEHEHUEM
3TUX 3aryCTUTEJIEH.

7151 TpUTOTOBIEHUST BSI3KUX 3aKUTaTebHBIX CPEJCTB MC-
MOJIB3YIOTCSI CTeIIMabHbIE 3aryCTUTENIM WIW TOpIOYME Bellle-
CTBa, o0Jiafalollve 3arylaiiuMi ClIOCOOHOCTAMU, HATIPpU-
Mep NOoJUCTUpOoa win noaubyragueH. B 1966 r. B CILIA Gruia
MPUHsTA Ha BOOPYXEHME BsI3Kasi OTHECMech - HamajiMm B, Ko-
Topasi o0yialaeT ropasio JYYIIUMU 10 CPaBHEHUIO CO CTaphl-
MU cMecsMu 0oeBbIMM cBolicTBamu. OHa XOpOIIIO BOCILIA-
MEHSIETCS M TIpUJIMIIaeT Jaxe K BJIaXHBIM MOBEPXHOCTSIM.
Hamanm B cmocoGeH co3maBaTh BBICOKOTEMIIEpATYPHBI
(1000-1200°C) ouar miutenbHOCThlO TopeHUs: 5-O0 muH. OH
Jierye BOJbl, TTO3TOMY IJ1aBaeT Ha €€ MOBEPXHOCTH, MPOIOJ-
Kas TIPU 3TOM TOPeTh, YTO 3HAYUTEIbHO 3aTPYAHSIET JUKBU-
JlallMI0 0YaroB €ro ropeHusi, Tak Kak BOJON €ro TyIIUTb He-
BO3MOXHO. ['opsiluii HamanM pa3Xuxkaercs U MpuodpeTaeT
CIOCOOHOCTh MPOHUMKATh Yepe3 paszIMUHbIE LIEIU B yKPBITUS
U TEXHUKY, BBIBOMS MX M3 CTPOSI U MOpaxkas HaXOMSIIUNCS B
HUX JWYHBIN coctaB. KpoMme TOro, mpu ropeHuM OH HachIllla-
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€T BO3IYyX SAOBUTBIMM pacKaJleHHBIMM Ta3daMu, 9TO yCYryo-
JIIeT TSKECTh MOopakeHUs JIoAeil W 3aTpydHSET ero TyLIEHUeE.

PacTtBOpssich B XKMAKOM roproueM, 3aryCTUTENb HaOyxa-
eT, TloJyJaeTcs rycras, Bs3kas cMech. [Ipu HempepbIBHOM Tie-
peMelllMBaHUKU B TeueHue 18-24 4 oHa «co3peBaeT» U IMpe-
BpalllaeTcs B OJHOPOIHYIO CTYACHUCTYIO BsI3Kylo Maccy. Ilo
BHEIIIHEMY BUAY U KOHCUCTEHIIMM OHA HallOMUHAET pe3u-
HOBBII KJIeil. 1IBeT 3Toil Macchl CO BpeMeHEM M3MEHSETCS OT
pO30BaTOro 10 KOPUYHEBOTrO. 151 MpUTrOTOBIEHUST OOJIBIIINX
KOJIMUECTB HallaJMa B apMUU MCIIOJb3YIOT CIlellMalbHbIe
CMECUTEJIbHO-CHapsIXKaTeJbHbIE€ YCTAHOBKM.

B HamanmMax ¢ mManoii BSI3KOCTbIO, TpeaHa3HaYeHHBIX
IJIS paHIIEBBIX OTHEMETOB, CpeIHee ColaepKaHue 3aryCTH-
tenst M1 cocraBnsger 2-4%, B HamajlMax CO CpedHEil BSI3KO-
CTBIO JUIST MeXaHW3MPOBAHHBLIX OTHEMETOB - 3-9/6 U B Ha-
rajMax BbICOKOH BSI3KOCTH, UCIOJb3YEMbIX B 3aXKUIraTeb-
HBIX Oakax, - go 12%.

HogBas peuentypa HanmaiaMma-B MCIoab3yeTcsl TOJIBKO IS
CHapsikeHus1 aBuaboM0. B kauecTBe 3arycTuTtesist 31eCh UCIOb-
3yeTCsl paCTBOPEHHBINA MOJIUCTUPOJ, 00Jagalouii BHICOKUM
FOPIOYUM U CBSI3YIOIIMM cBoiicTBOM. [IpuMeHeHUe B cMecu
0OJIBILIOr0 KOJMYECTBA MOJUCTUPOJIA Pe3KO MOBBICUIIO, KaK OT-
Meyaioch, MPUJIXNAEMOCTb HallaJMa K pa3jnyHbIM, 1axe Biaax-
HBIM TIpeameTaM. MHorga B pelienTypy Iamaima-B BBomsaT Oe-
Jblit pocdop. DTo AenaeT cMech elle Ooyiee 3(PGHEKTUBHOM, a
MopaxkeHue e Ype3BblUYailHO OMaCHbBIM.

3ameTuM, 4TO 3 GHEKTUBHOCTb NEMCTBUS HaIMaJlMOBBIX
cMecell ompenessioT KOJIWYEeCTBOM TEIUIOTHI, TMepelaHHOM
IIpY TOPEHUU MOMXKUraeMoMy Matepuany. Ternaora ropeHus
OOJILIIMHCTBA HalMaJlMOBBIX cMeceil okono 10 kkan/r. Ha-
MajM JErko BOCIIJIaMEHsIETCS, HO MeIIJIEHHO TopUT. B 3aBu-
CHUMOCTHU OT pELEeNTYpbl, METOJa MPUMEHEHUS U BEIUYU-
Hbl CTYCTKOB BpeMs €ro ropeHus coctasisieT oT 1 go 15
MuH. TeMmepaTypa ropeHus HamajiMma JeXHUT B Ipeaenax
800-1100°C.

HamanMm-B MoxeT IpuroraBinBaThbCs HEIMOCPEICTBEHHO
B KOpIHycax aBUAllMOHHBIX OOEMPUNACOB Meped UX UCIONb-
30BaHUEM.
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MeTtauin3upoOBaHHbIE 3aXUTraTebHbIE CMECU HA OCHO-
Be He(PTenpoayKToB (IUPOreIn) SIBJISIOTCS 3arylleHHbIMU
(Bsg3kumMu) orHecMmccamu. [1pu ropeHun odpasyercs uaak,
KOTOPBIA CIMOCOOEH MPOXWUTraTb TOHKUU METaJIIUYECKUN
JIUCT, OOYIJAMBaTh XXHWBble TKAHU U IPEBECUHY, 3aTeKaTh
BHYTpPb OoeBoli TexHuku. Temmeparypa ropeHus 1200-
1600°C u BbIIIIC.

ITuporenun mo ceouM OOEBBIM CBOMCTBAM IMPEBOCXOAST
HamnajM, OJHAKO OHU 0OJiee CIOXHBI B MPOU3BOJACTBE, YTO
OrpaHMYMBaET MacIITaObl UX TPUMEHEHMUS.

M3 TepMuTHBIX 3axkuraTeabHbix BelecTB B CLLIA npume-
Hs1oTcsa TepMuTHble coctaBbl TI u TK3, pazpadboTannbie
eme 10 Bropoit MMpoOBOil BOiiHbI, U O0siee HOBBIM cocTaB TK4-
TepmuTbl 00Ja1aI0T Ype3BbIYAMHO CUJIbHBIM 3aKMTaTeIbHBIM
nperictBueM. TemmepaTtypa ux ropeHus gocturaetr 288°C OHu
MOTYT MPOXUTaTh METaJLIMYEeCKUe 4yacTu O0eBOW TEXHUKHU.
DTUMU cOCTaBaMU CHapSKAIOTCS aBUALIMOHHbIE 3aXKNUTaTE N b-
Hble OOMOBI.

B 1980-1990-x romax cOBEpILIEHCTBOBAHME 3aKUTaTelIb-
HbIX cMeceit B CIIA Beoch 1o CIeayonuM HallpaBJIeHUSIM:

- yJaydllieHue OOeBbIX XapaKTepPUCTUK CMeCel MmyTeM
YBEJUUYEHUS TEIUIOTBOPHOW CIOCOOHOCTH, TEMIIEPATYPhl U
BPEMEHU FOPEHUS, a TAKXKE MOBBILIIEHUS MPUIUTNIAEMOCTH K
pa3aUYHBbIM, B TOM YMCJIE BJIaXKHBIM U PACTIOJOXEHHBIM BEP-
TUKAJbHO TTOBEPXHOCTSM;

- pa3paboTKa CaMOBOCIJIaMEHSIOLIMXCS Ha BO3AyXe U
IpU COIIPUKOCHOBEHUU C BOIAOM CMECEW;

— M3bICKAaHUE BHICOKOI(M(MEKTUBHBIX W UMEIOIIUX MPO-
CTYIO TEXHOJIOTUIO MPUTOTOBJIEHUSI B IOJIEBBIX YCIOBUSX 3a-
KMTaTEJbHBIX CMECE HAa OCHOBE aBWUAILIMOHHBIX TOIUIMB;

- WCCJIeI0OBaHUS 110 OMPEJEIeHNI0 BO3MOXHOCTU UCIIOJb-
30BaHUS B KQUECTBE UCXOAHbBIX MPOJYKTOB BBICOKOIHEPIeTH-
YeCKHMX KOMIIOHEHTOB XKMIKOTO PaKeTHOIO TOIUIMBA;

- pa3paboTKa HOBBIX BbICOKOTEMIIEPATYPHBIX TEPMUT-
HBIX CPEICTB U YJydllleHWe peLenTyp NMuporeaei u 1. 1.

B HekoTOpbIX HampaBJEeHUSAX yX€ JOCTUTHYTHI OMpee-
JIEHHBIE PE3YJIbTAThl, B YaCTHOCTU CO3JIaH HOBBIN 3aryCcTH-
teJb EFO, KOTOpBI MO3BOJISIET COKPATUTh BpEMSI TIPUTOTOB-
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JIeHUS 3aXXKUTaTeJIbHBIX CMECE HEITOCPEACTBEHHO B OOCTIpHU-
nacax ¢ 18-24 u go 5-30 muH. Pa3paboTaHa HETOKCHUTPOII-
Hasl, IPUTOTOBRIsIeMasi Ha OCHOBE PeaKTUBHOI'O TOILJIMBA 3a-
KUTaTeJIbHAs cMech, 00J1amalolias NOBBIIICHHON IIpuInnac-
MOCTBIO, YBEJIMYEHHBIM BpeMEHEM TOpPEeHUsI, a TakKke O0O0Ib-
IO MOoJXUTalollell W Ipoxuraileit criocooHocTsaMu. OHa
conepxutr 94,2/6 paketHoro torumnsa |P-4, 3,8% XHpPHBIX KHC-
ot u 2% cMecu, COCTOsIIIEN U3 ApyruxX NpoaykToB. 1o oreH-
KaM IIPOBOIMBIINX MCIBITAHUS CIIELIMAJIMCTOB, 3Ta CMECh IO
CBOMM OOEBBIM XapaKTEepUCTHKaM 3HAYUTEJIBHO IIPEBOCXO-
IUT TaOeJbHBIE PELENTYphl HAIlaJMOB.

Kpome Toro, pazpaboraHbl 00pa3ibl CMeCei M3 XKUIKUX pa-
KETHbBIX TOIUIMB, HAIIPUMEP I'MIpa3suH, CAMMETPUYHOIO 1 HECUM-
METPUYHOTO IUMETWITUAPA3UHA, IPEeACTaBIIsTIoNe co0oil 3ary-
IIEHHBIC C TTOMOIIBIO BOJJOKHUCTHIX MAaTePUAJIOB CMECH, CITOCO0-
HbIe 00pa30BHIBATh YCTOMYMBEIC rejid. Bce 3T BelllecTBa CUJILHO
SITOBUTBI, UYTO 3aTPYOHSET UX XpaHeHWe U obociyxuBanue. [1po-
JIYKTHI TOPEHUSI TaKUX 3aKUTaTeIbHBIX CMECEil TOKCUYHBI, YTO
MOXET 3HAYUTENBHO 3aTPYIHUTh JTUKBUAALUIO TTOCIEACTBUNA NX
KCIIOJIB30BaHUSI, a TAKXKE TpeOyeT IPUMEHEHMS TP 3TOM CITCLIN-
aJIbHBIX CPEACTB IJISI 3aIIUTHI IMYHOTO COCTaBa.

(Bmecy Bo3poamiachk uaest IlepBoit MUPOBOIT BOWHEI, KOT-
Ja TIAaHUPOBAJIOCh KaXAbI (pyracHbuIil cHapsid caejaTh KOM-
OMHUPOBAHHBIM, T. €. (PYracCHO-XUMHIECKNM. Tereps ke TIpe-
JlaraeTcs JelaTh CMECH 3aXKHUTaTeJIbHO-OTPaBIISIOIINMM...)

Oco0ObIM HampaBJIeHUEM B CO3JaHUM 3aXXKUTaTEJIbHBIX
cMeceil sBisieTcss pa3paboTKa BHICOKODHEPIeTUYECKUX COCTa-
BOB, CITOCOOHBIX cCaMOBO3ropartbcs. B pesynbraTe padot, mpo-
BOIMMBIX B 3TOM HarmpaBieHuu, B CIIIA Ha ocHOBe XKMIKUX
NPOMU3BOIHBIX aTIOMUHUS CO3JaHO HECKOJBKO BapHMaHTOB
cMecel, MEIIIUX pa3InMdHbIe B 3aBUCHMMOCTH OT THUIIAa Ha-
MOJTHUTESI CBOMCTBA.

Kpowme Toro, crieiaancThl MOJYYUIN COCTAaBhI, BKIIIOYA-
IOIIMe IOPOIIKOOOpa3HBI LIMHK, HUTpAT Oapus, IBYOKUCh
CBMHIIA, OCH30J, IOJMCTUPOJ, a TAaKXKe CIIJIaB HAa OCHOBE 1ie-
pust 1 (PTOPYIIEBOAOPOAOB, KOTOPHIN ITO3BOJISET M3IOTOBJISIThH
MaJjlioKaJubepHble aBUAIlMOHHBIE OOMOBI 1LIEJIMKOM M3 3aXKH1-
raTeJIbHOTO COCTaBa.
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Hananm

B 1942 r. B CIIIA u3o0penu HamaaMm (OT aHIJI. Iapalt) -
CTyAHE0Opa3HOe BELIECTBO, COCTOSIILIEE U3 XKUAKOTO TOPIOYETO
U 3aTyCTUTeNs. 3aXUraTeJbHas CMeCh XOPOIIIO TPHIIUTIAET K
pPa3JIMYHBIM MTOBEPXHOCTSIM U MO BHELTHEMY BUIY HAlTIOMUHAET
PEe3MHOBLIH Kiteid. ['opiounM 31ech CITYKUT OOBITHO OEH3WH, Ke-
POCHH, a TaKKe OoJiee CIOXKHEIE pelleNITyphl Ha MX ocHOBe. J1JTst
3aTyCTHUTENIEH UCIIOIB3YIOT HATypaIbHBIM KaydyK, TIOJMCTUPOIT,
CMeCh aTIOMUHMEBBIX COJIEH Pa3IMYHBIX XKUPHBIX KUCIIOT.

B 1941-1942 rr. aMepuKaHCKHWEe XMMUKU pazpaboTanu
0oJiee TIPOCTOI B yIMOTpeOJeHUM 3arycTutenb M1, cocrosi-
MW U3 CMeCH aJIOMUHMEBBIX COJIel TpeX OpTaHWYeCKUX
KHCJIOT: HahTeHOBOM, MAaJbMUTUHOBOM M OJIEMHOBOM. DTOT
3arycTUTEb ObLI Ha3BaH HamaaMoM (OT HauyajJbHBIX OYKB
clIoB «<Ha(TeHOBasI» U «IIaJbMUTUHOBasI»). HazBaHue 3axku-
raTeJIbHOM CMecH «HaTaJM» ITPOU30IIJI0 OT Havajla Ha3Ba-
HUM OBYX KUCIOT (aTIOMWHUEBHIX cojieii) - HadTeHOBOI
(mapncbemc) (25%) n mansMmutuHOBO# (palrlllc) (kwuc-
JIOTBI KOKOcoBoro Mmacia) (50%), BXOOSIIINX BMECTE C OJie-
MHOBOI Kuciortoit (25%) B coctaB 3aryctuteiss M1. Ame-
PUKAHCKUI «HaTaJM- 1», KOTOPbIM CHapskKaloTcs 3aXKura-
TeJbHbIe aBUaOOMOBI, TIpeAcTaBsieT cCO00l cMech OEH3MU-
Ha (92-96%) c 4-8% 3arycturensa M1.

T'oToBEIIT 3aTycTHTEND TIPEACTABIISIET COOOM TTOPOIIOK Ce-
poOBaTOro MJIM Po30BOro 1mBeta. [lo BHeIIHeMy BUAY M Ha
OIIIYITb HAITOMUHAET MBUIBHBIN IMMOPOIITOK. XPAaHUTCS OH B Iep-
METUYECKN 3aKyMOPEHHBIX MeTaJTMYeCKNX OaHKaXx.

Jns mpurotoBiaeHuUs 3aryleHHbIX orHecMmeceit B CIIIA
BBITTYCKAaeTCS HECKOJIbKO MapoK 3aTyCTUTENICH, COCTOSIIINX U3
cojieil opraHMYeCKMX KUCIOT. 3arycTutesb M2 COCTOUT U3
95% 3aryctutenst M1 u 5% 00e3BOXEHHOTO CUJIMKares. 3a-
ryctureib M4 BkimodaeT 98% IBYXOCHOBHOTO aJIOMUHUEBO-
rO0 MbIJIa M300KTAaHOBON KHCIOTHI M 2% BellecTBa, TPEIOTB-
palaiero KOMKOBaHuE.

B HacTosIee BpeMsI OCHOBHBIM TaOEJbHBIM 3aryCTHTE-
JleM B aMepMKAHCKHUX CYXOITYTHBIX BoiicKax cuuTaeTcsa M4
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(um 3ameHsieTcs Oosiee JOporoit 3aryctutesb M1, KOoTophIid
IepeBeIeH B pa3ps 3allacHOTO TabEJIbHOTO, TaK KaK FOTOBUT-
¢l U3 NeULUTHBIX IIPUPOIHBIX KOMIIOHEHTOB). M4 M3roToB-
JISIETCS U3 aJIIOMUHUEBOTO MbLIa (aJIOMMHUEBAsI COJb) M30-
OKTaHOBOWM KHCIIOTHI ¢ 100aBKOi 2% cHUIUKarensl.

OcHoBHbBIM TabenbHBIM 3aryctutesnieM BBC CILA sBnsieTcsa
M2, ornuuaromuiicss or M4 00JbIINM coaepKaHUEeM CUINKA-
resisi, IIpeaoTBpallaoIero KOMKOBaHUE 3aryCTUTEIS.

KpoMme Toro, B KauecTBe 3aryCTUTEJISI IJISI IIPUTOTOBJIE-
HUS HamaJIMOB MOTYT HCIIOJb30BaThCs ITOJMCTUPOII, Kaydy-
KW/ ¥ ApyTue IOoJMMEepHBIe BellecTBa (IMMOJMU300yTUIEH, U30-
OyTuiaMeTakpuiaT U ApyTue).

3a ronbl BOWiHBI BO BheTHaMe aMepuKaHCKUE Clieluain-
CThl Ha OCHOBE MOJIMUCTUPOJIA pa3padoTaiu HOBBIM BBICOKO-
s dekTuBHBINA HanaaM-B 11 aBUallMOHHBIX 3aXKHUTaTeIbHBIX
060oM6. Bricokas cTaOMIBHOCTh HamaaMma-B mo3BoJisieT cHaps-
>KaTh UM OOMOBI Ha 3aBOJIE M XPAHUTH B TE€UCHUE IJIUTEIbHO-
ro BPEMECHHU.

B xauecTBe XMAKOTO rOprovyero Ajs IIPUTOTOBJICHUS Ha-
MaJIMOB UCHOJIb3yeTCs, KaK NpaBuio, OeH3uH. LIBeT Hama-
MOB B 3aBUCHMMOCTH OT IPUMEHSIEMOIr0 3aryCTUTENSI U MapKu
TOpIOYEro MEHSIETCSI OT COBEPIIEHHO OECLBETHOTO M IIPO-
3pavHOTO OO0 PO30BOTO WM KOpuuHeBoro. HamammoBbie cMme-
CH JIETKO BOCIIJIAMECHSIIOTCSI U TOPSIT, CO3IaBasi TeMIepaTypy
800-1200°C (remnorBopHas cmocodHocth 10 000 kkan/Kr).
CKOpOCTb CropaHus 3aBUCHUT OT CTEIIEHU 3arylicHUs W TUIa
3aryctuTens. bojee BsI3Kuii HammaaM ropuT MemyieHHee. [Lior-
HOCTb HamajJMoBbIX cMeceit 0,8-0,9 r/cM’. TIpu cMelmMBaHUU
HalajMa C JIESTKMMU MeTajijlaMu (HarpuMep, HaTpueM, MarHu-
eM) uiu ochopom obpasyeTcs «CymnepHaIaiM», KOTOPbIil OCO-
OSHHO aKTMBHO CaMOBOCILJIAMEHSIETCSI Ha BJIAXKHOM ITOBEPXHO-
CTU U Ha CHery (T. €. 0cO0eHHO 3(h(PeKTUBEH BO BIAXKHBIX IKYH-
[JISIX U B ceBepHOM yactu Poccum).
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OCHOBHbIE XapaKTepUCTUKN 3aryLleHHbIX
(BASKMX) 3aXKUraTesibHbIX (HanasMoBbIX)
cmecen apmum CLLA

Harmanm J1lerko BocIIaMeHsIeTcsl, TI0 TOPUT MeJIeHHO (5-
10 MuH.), pa3BuBas npu 3troM Temiepatypy 800-1200°C, BbI-
JIeJIsIsl TYCTOM eOKWiA M TOKCUYHBINA YepHBIA ObIM. B IepBy1o
MUHYTY TOpPEHMsI TemIlepaTypa IUIaMeHM MOXET IOCTUIaTh
900-HOCTIC (B 3aBUCMMOCTU OT BUJa roprodero). B naapHeit-
meM TeMneparypa magaer. CMmech o0jiamaeT TMOBBIILIEHHOMN
JIMIIKOCTBIO, MO3TOMY HamaJiM XOpOIlO MPUJIMMAeT K Iopa-
JKaeMbIM OOBEKTaM, B TOM YMCJIE M K BEPTUKAJIbHBIM MOBEPX-
HOCTSIM, obecrieurBasi TeM CaMbIM HaJleXHOCTb MX BOCILIa-
MmeHeHusi. Hanbosiee BBICOKOU TMPUINIAEMOCTbIO K pa3jiny-
HBIM TTOBEPXHOCTSM, AaxKe K BJIaXXHBIM, 00J1agaeT HanmaaiMm-B.
CKOpOCTb TOPEeHHUSI HallaIMa MOXKHO PEeTyJIUpOBaTh 1odaBie-
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BpIeM acdanbTa, IpeBeCHOM MYKM M pa3AWdHBIX cMoi. OT-
JIeJIbHBbIE €r0 CTYCTKU MOTYT ropeTh B TeueHue 4-5 MUH.
IIpu ero ropeHUM BhIAEISIETCS OOJbIIOE KOJIUYECTBO TEIl-
Jla 1, KPpOME TOro, M3 BO3ayXa MHTCHCHUBHO ITOIJIOIIACTCA KHUC-
Jopon. B pesyimbpraTe 3TOTO B pagmyce AeicTBUSI OOMOBI 3HA-
YHTEJbHO MOBBILIAETCS KOHLEHTpalLUs OKUCHU yrjepojaa, 00-
Jagarolieil BbICOKOW TOKCUYHOCTHIO.
BoeHHble cienMaaucTbl OTMEUAKOT, YTO BSI3KKME CMECU Hau-
0oJiee MOJTHO YAOBIETBOPSIOT CrielM(pUIeCKUM TpeOOBAaHUSIM Or-
HEMCETAaHUs. B TO K€ BpEMA UM IIPpUCYIIU M HEAOCTATKH, OAHUM M3
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KOTOPEIX SIBJISIETCST MX HECTAOMIIBHOCTD. CBOMCTBA BSI3KMX CMeceil
MEHSIIOTCSI B 3aBUCUMOCTH OT BpEMEHU rojia M TeMIIepaTyphbl OKpY-
Karomiero Bo3ayxa. [ToaTtoMy cHapsiKeHHBIe HallaJIMOM OOeTIpH -
achl MOTYT IIPUMEHSIThCS TOJIBKO B TedeHHe 10 CyTOK, OqHAKO Ha
HamnaaM-B 3T0 orpaHMyeHre He pachpoCTpaHseTCs.

IIpuMeHsI0TCI HamaJaMBbl I CHapsKeHUSI aBUALIMOH-
HBIX 3aXKWTaTeJIbHBIX OOMO M 0akoB, OTHEMETOB, (Dyracos.

BcenenctBue 6osbliiioit TeMIiepaTypbl TOPEHUST HATIaIM BbI-
KWTraeT KMCJIOpOJ BO3[yXa B paauyce HEeCKOJbKHUX METPOB OT
30HBI TOpeHUs. Takke OH BBI3bIBACT YAYIIbE OT 00pa3yIOIIUX-
Cs1 IPU TOPEHUM TOKCUYHBIX MTPOAYKTOB - YTapHOTO ra3a (OKu-
CH yIJIeposia) M Ip. DTO OOCTOSITEIIBCTBO SBJISIETCSI CEPhEe3HOM
YIpO30i1 JTIOASIM, HaXOASIIIUMCS B YKPBITUSIX B 30HE TOPEHUSI
OOJIBIIIMX KOJWYECTB HaltajMa. HamamMm jerde BOOBI, ITO3TO-
My BCIUIbIBaeT Ha €€ ITOBEpPXHOCTb M Boaoil He TymuTtcs. Ilo-
nagaHue naxe rpaMma Ha KOXY 4YesIoBeKa CIIOCOOHO BBI3BaTh
TsSDKenoe mopaxkeHue. Hamaam okasbiBaeT CUJIbHEHIee Mo-
PaTbHO-TICUXOJIOTUYECKOE BO3IEHCTBIEC Ha YejloBeKa, ITOIaB-
JISISI €T0 CIIOCOOHOCTh K aKTMBHOMY COINPOTUBIICHUIO.

Muporenu

IMuporenu - Metanau3MpoOBaHHBIE 3a’KUTraTejbHbIC Be-
IIeCcTBa Ha OCHOBe HedTerpoaykToB. OHU MpeICcTaBIsSIIOT CO-
0ol HamaJIMBbI C JO00aBKOI TMTOPOIITKOB HEKOTOPHIX IIEJTOUYHBIX
MeTaJUIOB (MarHusi, HaTpusi) U APYTUX BEIIECTB, KOTOpPbIE
MOBBIIIAIOT TEMIIEPATypy TOPEHUS 3aKUTaTeIbHOW CMecHu 10
1600°C. Ilpu pa3pbiBe 3a3KUraTeJIbHBIX OOMO MUPOreIu JIer-
KO BOCIIJIaMEHSIIOTCSI OT B3phiBaTeselt, pa3dopachiBaloTcs Mo
TOBEPXHOCTU U TOPSIT CO BCTBIIITKAMU.

[Tuporenu mpeacTaBiasIIOT COOOM BSI3KME 3aXKUTaTeIbHbIC
CMECH - TeCTOOOpa3HYI0 JUIKYK Maccy Ceporo IiBeTa C
yaeabHBIM BecoM 1,1-1,2 Krc/cM’, KoTopasi TOpuT 2-5 MUH.,
BBIJIENISIST OOJBIIIOE KOJMYECTBO UEPHOTO AbIMa, M 00Janaro-
II[1€ TTOBBILLIEHHOI TeMItepaTypoit ropeHust (1400-1600°C).
DTO TO3BOJMISIET UM TIPOXUTaTh TOHKMI CJIOW MeTajia u Co-
371aBaTh YCTOWYMBBLIN odar moxapa. [Ipu mx ropeHum obpa-
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3yeTcs IJIaK, KOTOPHIH CIOCOOeH TMPOXUTaTh TOHKUN Me-
TaJuT, OOYTJIMBATh XUBBIE TKAHU U IPEBECUHY, 3aTeKaTh BHYTPb
00eBOIf TEXHUKM.

ITo cBOEeMy cocTaBy OHM aHAJIOTHYHBI HalmaaiMaM. B Hux
JI00aBJISIOT MOPOIIKOOOpa3Hble MeTaIbl (MAarHuii, aJloMM-
HU), OKMCIUTENN (HUTpAT HATpUs), TsXKeJble HedTenpo-
OyKThl (acdanbT, Ma3yT, COJSIpOBOE Macyo), OEH3UH, roplo-
qye TOJNMMEephI, HUTpAT HATpus. Mertamindeckue 100aBKU
HCTIOJIb3YIOT B KaUeCTBE MOPOIIKOB, TPaHYJ U CTPpYXKuU. Yaiie
BCEro MCIOJb3YIOT MojiydadpukaT MarHMeBOro MpoOMu3BO/I-
cTBa - nmacty «['yH». B KauecTBe 3arycturesieil BI3KOi OCHOBBI
MIPUMEHSIOT, KaK TIPaBWJIO, ITOJTMMEPHI - M300YTHIMETaKpH-
Jat, moiaubyTraaueH. B oTauune oT HamajaMoOB MUPOTEJU IO
BHEIIIHEMY BUAY TIPEJCTaBJISIIOT cO00I OoJiee TYCTyHO Maccy C
CepOoBaThIM OTTEHKOM, KOTOpas MHTEHCUBHO TOPUT SIPKUMU
BCTIBIIIIKAMM.

IMuporenu Mo cBoMM 0OEBbIM CBOMCTBAM MPEBOCXOMAST Ha-
MajJMbl, OJHAKO 0oJsiee CIIOXHAsI TEXHOJIOTUSI MX MPOU3BOACTBA
OrpaHMYMBaeT MaclITabbl MX NpuMeHeHus. HecMoTpst Ha 3Ha-
YUTETLHYIO CTOUMOCTD TIPOM3BOACTBA, TTMPOTEIN CIUTATOTCS
MePCIEKTUBHBIMU 32KUTaTeIbHBIMU PeLieNITYpaMu.

CMech HaITaJiMa C METATMIECKUM HATpUEM WM HEKO-
TOPBIMU APYTUMU JEeTKMMU MeTaiaMu (CymepHamajm)
CnocoOHa CaMOBOCILIAMEHSITBCSI, OCOOEHHO BO BJIAXKHBIX Me-
CTax, €CJIM LieJb BlaXKHasi WM MOKphiTa cHeroM. C MOMOIIIbIO
TaKWX 3aXUTATEeIbHBIX O0MO MOTYT YHUUTOXATHCS pACTH-
TeJbHOCTh, MOCEBbI, JIECHbIE MAaCCUBBI B MECTax C BbICOKO
BJIAaXHOCTBHIO (HampuMep, JKYHIJIN).

[Tpu Mcnonab30BaHMU HOYBIO OHU HE AEMaCKUPYIOT Or-
TIeMeTYNKa, TaK KakK He TOPAT Ha TPaeKTOPHUM TTOJIeTa, a BOC-
TUIaMEHSI0OTCS HEIOoCpenACcTBeHHO Ha meiaud. CyrnepHamaiM
HEJIb3S TTOTYIINUTh BOMOM, MOCKOJIBKY HATPUii, KaK M IpyTue
1IEJTOYHbIE MeTaJUIbl, BeCbMa OYpHO pearupyeT ¢ BOIOH, pa3-
Jlarasi ee 1 CaMOBOCIIJIAaMEHSSICh. BBIIENSIONIUIiCS B pe3yib-
TaTe peakiluyd BOAOPOA, CMEIIMBAsICh ¢ KUCIOPOIOM BO3ayXa,
oOpa3yeT ITpeMy4Ynid Ta3, KOTOPBII B3PHIBA€TCS OT BBICOKOI
temnepatypbl (100CI'C u Gonee), BO3HMKAIOIICH MpU rope-
Huu MeTayia. 1o olleHKe CcrienuaiucToB, IPUMEHEHUE CY-

77



OrHEMETHO-3AXXWUIATEJIbHOE OPY>XUE

nepranajiMoB 3aTpyAHsIET TYLICHWE MOXAapOB U YCUIMBAET
MOpaJIbHOE BO3ACWCTBUE HA JIIOICH.

Tepmut

3axurareJbHbIe BelllecTBAa Ha OCHOBE TepMMTa (OT Irped.
[berté - xap, Terio) NpeacTaBsitoT COO0U MeXaHUYECKYIO
cMech aTioMuHKueBoro nopoiika (Al) (v rpanyn) (25%) u
XeJie3Hoi okanuHbl (okuck xene3a) (PeO,) (75%). Y atux
3B BeIcokas Temnepatypa ropeHust (or 2200 ngo 350CI'C) u
OHM CITOCOOHBI TOpeTh MPU OTCYTCTBMM KMCJIOpOAA BO3ayXa
3a CUeT KMCIIOpPOAa, KOTOPHI BXOAUT B COCTaB KOMITOHEHTOB
BelllecTBa, U 0e3 IJIaMEHU.

TepMuTHBIE OPUKETHI TI0 LIBETY W CTPYKType HAIIOMWHA-
10T cephlif yyryH. Hampumep, TepMUTHBIN cocTaB Mapku TH3
conepxut 60% tepmuta, 25% HuTpuTa 6apus (3TO U ecTb
HUCTOYHUK Kucjaopona), 10% Gakeauta u 5% mopolikooGpas-
Horo ajnoMuHus. JIast ycuneHnus aectuit 3B aToii rpyniib
MOTYT TIPUMEHSTBCS TEPMUTHBIE COCTABbI COBMECTHO C Ha-
NaJMOBBEIMM CMECSIMM, HaTpueM U (HochopoM.

PacniaBieHHBIN TEPMUT JIETKO TPOKUTAET JIMCTHI TI0pa-
JIIOMUHUS, TOHKME JIUCTHI CTalnu U kenes3a. [Ipu Takoit Tem-
repaType pacTpeCKMBaeTCs OETOH M KUPITUY, TOPST XKeJIe30
U ctajab. BBons nobaBku (HUTpaT HaTtpusi, Oapuii, cepy, Oop,
MOJUI(PUPHBIE CMOJIBI U T. I1.), MOKHO HECKOJIbKO CHU3UTH
TeMIIEpPaTypy ero TOPpeHMs ¥ OMHOBPEMEHHO YBEJINIUTh pa3-
Mephl TNIaMEHU U COOTBETCTBEHHO TEILIOBOM 3(pdeKT.

B Cosetckoiit ApMuM oTaaIu MpeArnouyTeHrue UMEHHO 00-
eBOMY TepMUTY. TepMHUTOM CHapsKAIOTCS, HATIpUMED, CHapsI-
JIbl pEaKTUBHOI CUCTEMBbI 3aJIITI0BOTO OTHS «I'pam*.

TepMUTHBIE CMECH UCITONB3YIOTCS B 3aKUTATEILHBIX OOM-
0ax ¢ 000/104KOI U3 MarHWeBoro cmjapa. Ilpu ropeHun oo6-
pa3yIoTCs pacIuiaBIeHHBIE OTHEHHO-KHMIKHE IIUTAaKH , KOTOPEIE
BOCIIJIAMEHS 0T MAarHUEBBIU CI1J1aB 000J0UKY OOMOBI.

TepMUTHBIE COCTaBHI ITUPOKO MPUMEHSIJINCH B IEPUOT,
Bropoit MupoBoOIi BOMHBI B 3aKUTaTeIbHbIX OOMOax U cCHa-
psaax. CnenuaiucTbl CYUTAIOT, YTO OHU HE YTPATUIIM CBOETO
3HAYEHMS U B COBPEMEHHBIX YCIOBUSIX. IS cHapsKeHUS 3a-
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JKUraTeIbHbIX 0OCMPUIIACOB B aMEPUKAHCKON apMMU MCIOJIb-
3y1oTcs TepMuTHBIe coctaBel TH2, TH3, pazpaboraHHEbIe ele
1o Bropoit MmupoBoii BoiiHbI, U Ooyiee HOBBII coctaB TH4 u
apyrue, cogepxaiue, kpome repmuta (50-80%), mopoiiko-
o0Opa3Hble aTIOMUHUI, MarHUi, cepy, NePEeKUCh CBUHIIA, HUT-
par Oapusi, a Takxe japyrue npumecu. JloO6aBku oOserdyaror
BOCILUIAMEHEHUE TepPMUTA, YBEIMYMBAIOT IJIaMsl U YCUJIUBA-
I0T 3aXMraTejlbHOe NelCcTBHME cMecu. TepMuThl 00janaioT
Ype3BbIYailHO CUJIbHBIM 3aXKUTaTeJbHBIM AeiicTBHEeM. Temie-
paTypa BCHBIIIKM TepMUTHBIX cocTtaBoB 1300°C, a Temmnepa-
typa ropeHus mocturaer 3000°C. ILIOTHOCTh CIPECCOBAHHO-
TO TEPMUTHOTO cocTaBa mpuoiusuTeabHo 3,2 r/em’. Ipu ro-
PEHUN TEPMUT MOXKET IPOXKeUb PACIIABICHHBIMU IIJIaKaMU
METaJJIMYEeCKYIO TIOBEPXHOCTh, HE 00pa3ysi 0O0JIbIIOrO OTKPbI-
TOTO TUIAMEHU.

3axuraTenbHoe AECTBME TEPMUTHBIX CMeceii, KaK OT-
MeuaeTcsl B BOGHHOI JUTepaType, MOXHO YCUJIUTh TaKXKe
COBMECTHBIM MPUMEHEHUEM MX C HallaJMOBBHIMM CMECSIMHU,
(ochopom, HaTpueMm. boenpumacel, CHapsIXKEHHbIE 3aXKMUTIa-
TeJbHBIMU CMECSIMM Ha OCHOBE TepMMTa, 00J1afaloT JOKab-
HBIM 3aXKUTaTeJbHBIM ICHCTBUEM, TaK KAaK paseT OCKOIKOB
Kopmyca Ooemnpumaca He3HauuTeneH. Jlydiiee cpeacTBo A
TYLIEHUSI TEPMUTA - CYXOil MecoK (BOAOW TYHIUTb HEJb3s,
TaK KakK IPU 3TOM 00pasyeTcs TpeMyduil ras).

docdop

Beunlii pocop. IIpencrapisieT codoii TBEpIOE BOC-
KooOpa3Hoe, S0BUTOEe M CaMOBOCILJIAMEHSIOIIEeCs] Ha BO3-
nyxe BeuiecTBo. CriocobeH caMOBOCILIAMEHSIThCS, COENU-
HS89Ch C KMCAopoaoM Bo3ayxa. OH roput (Temmeparypa
800-900°C), BbIAEAsIS TYCTON U €OKUil OENblii AbIM, BBI3bI-
BaeT 0XOIM U OTpaBieHUe opraHusma. Mcmonb3yercs mis
CHApsDKCHUS 3aXMTaTeJbHBIX M ABIMOBBIX CHApsSIIOB, MUH,
aBrabomM0, a Takke IJIs1 BOCIIJIaMEHEHUS U YCUJICHUS JAeii-
CTBMSI HAIlaJIMOBBIX 3axKUTaTeJbHbIX cMeceil. benbiii ¢oc-
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B3pbiB pocopHoVi rpaHatsi

¢dop 1 ero napsl 00J1aaIOT SIMOBUTBIMA CBOMCTBAMM, 103a
0,1 rBI3BIBAET CMEPTD.

BrrocnenHee BpeMsI I CHapSIXKEeHUSI 3aKUTATEIIbHBIX
cpenctB apmuu CLLA npumeHsieTcs nmiaacTuGULIMPOBaAaHHbII
6esbiii pocdop. OH cocTout U3 6esoro ocdopa u OyTUI-
CTUPOJILHOTO (CUHTETUUYECKOro) Kaydyyka. B otimuue ot Ge-
noro ¢ocdopa miacTudupoBaHHbI Pochop ApoOUTCs
Ha 6oJjiee KpyMHbIE YacTH, YTO 00ecIieunuBaeT oosiee IIUTEeb-
Hoe ero nelictBue. Kpome Toro, npu xpaHeHUU OoerpuIia-
COB, CHapsI>KeHHBIX MIAaCTU(MUIIUPOBAHHBIM OebiM (pocdo-
POM, UX OAJTMCTUYECKUE XapaKTePUCTUKU HE UBMEHSIOTCSI.

HMcnonbzyembie BO BhbeTHaMeaMepuKaHCKMMUBOMCKa-
MU HalaJiMoBble OOMObI HEpeIKO cojaepXkajlu B OTHECMECHU
1o 30% 6enoro docdopa.

Kpacnwiii pocdop HaxonuT Bce OoJibliiee MPUMEHEHUE.
OH BMecTe ¢ HOPOILIKOOOpa3HbIM MarH1MeM J1aeT rycToe 00J1aKo
IbIMa U T1aMeHu (Temriepatypa ropeHus 1o 1200°C). OH wuc-
IMOJIB3YeTCs IS CHAPSKEHUS 3aXKUTaTeJIbHO-IBIMOBBIX TTaT-
POHOB, TIpeTHa3HAYeHHBIX BOCHOBHOM JJISI CO30aHMS Ova-
TOB IoOXapa.
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OneKTPOoH

MeTammm3upoBaHHas 3aXuraTelbHas cMech. Kcmombsy-
eTCs ISl CHapsDKeHUsI aBMaOOMO M apTHILIEPUMCKUX CHApsI-
noB. IIpeacrapisieT coboii roprounii cruias: 90/6 maruus u 10/6
amomMuHus. Bocrumamensercsa npu 600°C, TOPUT OCIIETTUTENb-

HO GeJIbIM WJIM TOJIy0OBaThIM IIJIAMEHEM, pa3BUBas TeMIlepa-
Typy 280CI'C.

LLleno4yHble MeTasuibl (KasiMi U HaTpui)

Hcnonb3yrorest a1 cHapsIKeHUSI aBUaboOMO M apTUie-
PUMCKMX CHapsIOB.

Ba3kaqa 3axurarenbHasa cmecb TPA

Hnst cHapsiKeHUSI peaKTUBHBIX 3aXKUTraTeJIbHBIX IpaHaT
U CHapsJoB B aMEepUKAHCKOW apMUM TPUMEHSIETCS Bs3Kas
caMoBOCIUIaMeHsoIIascs 3axuratejbHas cMech TPA, us-
TOTOBJIEHHAs Ha OCHOBE 3arylieHHOI'o IMOJMU300YTUJIEHOM
TUITUJI AJTIOMUHUS.

TepmoOapuyeckue cocTaBsbl

B 1970-1980-x rogax B CCCP B HUMW mpuxknanHoii Xu-
muu (r. 3aropck, HeiHe Ceprues Ilocan) ObLIM co3daHbBI Me-
TaJUIM3UPOBAaHHBIE OTHECMECH C TOBBIIIEHHBIMM ITOpaXKalo-
MMM CBOMCTBaMM, a 3aTeM, Ha UX OCHOBE - TepMobapuyec-
Kue coctaBbl. [lociemHue MOIKUTAOTCS HE cpasdy, a cHavaua
PACTBUISIIOTCS. B OTIpeleICHHOM 00beMe M 3aTeM ITOIpHhIBa-
torcs. [Ipu sTOM B pailoHe B3pbiBa 3HAYMTEJbHO BO3PACTalOT
TeMIiepatypa (rped. Therme - Temio, >kap) U gaBiaeHue (Iped.
Baro3 - TSDKECTh, MABJICHHE), OTYErO MOJIOOHBIC COCTABHI M T1O-
JYy4usid cBoe HasBaHMe. OHM CXOXW IO CBOEMY JCHCTBUIO C U3-
BECTHBIMH «BaKYyMHBIMI» OOETIpUIIACaMU C «00BEMHO-IETO-
HUPYIOILIEH CMEChIO», HO OTJIMYAIOTCSI OT HUX TEM, YTO PaCIbi-
JICHHasl CMeChb He MTHOBEHHO JIETOHMpPYET, a OYeHb OBICTPO
cropaer.
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LunpkoHuia

Hcnonb3yeTcss B KauyecTBE BOC-
IIaMeHuTe 1. BripabaThIBaeT UCKPHI
OYEHb BBICOKOI TeMIIepaTypHI.

OGepHeHHbI ypaH

Hcmonb3yercss B Ka4ecTBE BOC-
miamMeHuTesi. BeipabaTbiBaeT UCKPbI
OYEeHb BBICOKOI TEMIIEPATYPHI.

CpencTBa NpUroToOBJIEHUS 3a-
KUTATeJbHBIX CMeCell U CHapsKeHUe
MMU HamaJMOBBIX 0AKOB, OTHEME-
TOB U IPYTUX €MKOCTEH B IOJEBbIX
YCJIOBMSX, COCTOSIIIME HA BOOpPYXKe-
HUU cyxonyTHBIX Bolick CIIA, - ato
KOMILIEKTHI M27 niist o6CayKBaHUS

paHLEBbBIX OTHEMETOB (HabOp MpHU-
CoBpemMeHHasi aMepukaH- o
ckasi pyaras saxurarens- HAAIEKHOCTEH H WHCTPYMEHTOB),
wasi rpanara: 1 - kopnyc; 2 - CMECUTENIbHO-CHapsAXaTelbHbIE YC-
Tepmut; 3 - TepmutHbii TAHOBKU M5 u AK-M3A1, cmecu-
BOCNNaMeHUTeNb; 4 - KO- 1ejpbHO-CHAPAXATENbIIble CTAHIUU
223655,\40 OTBEPXAEHHBIM 0- ina M4. )
YcraHoBKa HeNpepbIBHOTO AEi-
ctBusg AK-M3A1 npousBoaut 1o 95 1 3aryieHHoi orHecMme-
cu B MuHYTYy. OHa cHabxeHa momorpeBareyseM, ¢ MOMOIIbIO
KOTOPOTO MOXHO MPUTOTOBUTbH 3aryUIEHHYI OTHECMECh MPU
temmepatypax oT -40 go +50°C, u aBTOMaTU4YECKUM AO3UPY-
IOIIMM YCTPOMCTBOM, PEryJUPYIOLIUM MOAa4y 3aryCTUTEs
Y TOIUIMBA B 3aJaHHBIX COOTHOILEHUSIX.

OcHOBHOE 000pyAOBaHME CTAaHLMU M4 COCTOUT U3 CMe-
CUTEJIS1 M BO3MYIIHOTO KOMIIpeccopa, MPUBOIASIIIUXCS B Aeii-
CTBME OT ABUTIaTessl 2,5-TOHHOTO I'py30BOr0 aBTOMOOWIIS, Ha
KOTOPOM OHM CMOHTHUpPOBaHbl. MoauduuupoBaHHas CTaH-
s M4A2 otnmyaeTcst OT cTaHIIUUM M4 eMKOCTbIO CMECHUTE-
ns1 (cootBeTcTBeHHO 760 M 1140 1), a TakXe IMPOM3BOIUTEIIb-
HOCTBIO BO3AYIIHBIX KoMmpeccopoB (2,4 u 1,8 MyMuH.).
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Ha 6a3e ryceHuuyHoro OpoHeTpaHCIlOpTepa B apMuu
CIIA pa3paboraHa 0ojiee MaHeBpeHHAass CMECHUTEJIbHO-CHA-
psixkaTesbHasi ycraHoBKa XM45, BoopyxeHHast 12,7-MM 11y-
neMeroM. EMxocTh ee cMmecurenst 760 1, a MpOU3BOAUTENb-
HOCTb TaKasl Xe, Kak 1 craHuuu M4. Ycranoska XM45 nipen-
Ha3zHayeHa JJIs CHapsIXKEHUsI OTHEMETHbIX TAHKOB U OpPOHET-
PaHCIIOPTEPOB, PaHIIEBbIX OTHEMETOB.

PazpabaTbiBaloTCs HOBbIE 3aXKUTraTeJbHbIe CPEeACTBa, KO-
TOPBIMU MOXHO ObLIO Obl CHapsiXKaTh TOJIOBHbIC YaCTU PaKET
OINepPaTUBHO-TAKTUYECKOTO Ha3HAYEHUSI, PEaKTUBHBIC CHA-
pSiABl CUCTEM 3aJIOBOIO OTHS.

K coxaneHuio, o4eHb CKyIHA M TPYIHOMOCTYITHa MHGOpP-
Mallvs 1O HOBEUIITUM 3aXMTaTeJIbHBIM CMECSIM, CTPOTO 3a-
cekpeueHHbIM. Hanmpumep, B CMU B 2000 r. npoMenbKHYIa
nHGOpMaLUs O HOBOM BHICOKO3(h(EKTUBHOI OTEUYECTBEH-
HOW 3aXUraTejbHON CMECU, NIPUMEHAEMOM B HEJABHO pac-
CeKpeYeHHON Tskeoi orHeMeTHolt yctaHoBKe TOC-1 «by-
patuHo». Ho uro 310 3a cmech, ee coctaB 1 TTX - 1moka octa-
€TCs B TallHE..,

5.2. Py4HoW OroHb

B 30-e rogsl BoiicKa BOIOIOIIUX CTOPOH LIMPOKO MpUME-
HSUIM pY4YHbIe 3aKUTraTe/bHble CpeACTBa Ha IoJjie 00s B Kaye-
CTBE cpeacTBa OOPHOBI C TAHKAMU 1 OpoHEMallIMHAMU B OJIVDK-
HeM 0010, MPU LITYpMe YKPEIUIEHHbIX OCHEBBIX TOUYEK U CO-
OPYXEHUU, Uil CO3JaHus OTHEBBIX 3aBec U T. 1. IlexoTa uc-
MOJIb30Bajia 3aXKuraTelibHble I'paHaThl, IIAIIKWA U - OYTBLIKU.

ByTBLIKM ¢ TOproYeii cMecbl0, WU XUIKOCTHbIE I'pa-
HaThbl (CTaBLIMI 3aTEM 3HAMEHUTBHIM «KOKTeiiJib MOJIOTOBa»),
NpU BCEW UX JEIIEBU3HE U MPOCTOTE U3TOTOBJIECHUS, JOKa3a-
JI1 cBOIO 3((HEKTUBHOCTh BO MHOTHX BoliHax. IlepBbIMM uX
CTQJIM IPUMEHSITh UCMAHCKUE pecnyOJMKaHIIbl B 000pOHU-
TEJIbHBIX 0OSIX TIPOTUB (PPaHKUCTCKUX TaHKOB B 1936 1. Uc-
MaHLbI 3aMO0JHSIN OYTBUIKM O€H3MHOM U 3aThIKaJIM e¢ IIpoo-
KO, 0OMOTaHHO# MmakJjeil. B Hy>KHBIIT MOMEHT IMaKJIST TIOIXKM-
rajach u OyTBIJIKY Opocanu B LieJib. [opsimii O6H3MH NPOHU-
Kaj B 00eBoe OTAeIeHUE, UTO MPUBOANIO K MOXKapy BHYTPHU
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TaHKa W JeToOHAUMu OOEKOMILIeKTa, a Mornanasi B MOTOPHO
TPAaHCMUCCUOHHOE OTAeJIeHUe, OCH3UH JIETKO TOMXKUTal IBU
ratesib. Ilo3xke OYyTBUIOYHOE OpYy:KME B3SUIM Ha BOOPYXKEHUE
MpakKTUYECKU Bce BototIue apMuu. B 1939 r. ux ucnonib3o
BaJIu sANOHILIbl Ha XanxuH-T'one u ¢puHHB B Kapenuu, oHu X
0Ka3aJliCh OCHOBHBIM IIPOTUBOTAHKOBBIM CPEICTBO!
MOJIbLCKOW TEeXOThl B ceHTs10pe 1939 .

CnycTss HEKOTOpoe BpeMsl CTOJIb HECOBEPIIEHHBIH CIIC
co0 BOCIJIaMEHEHHMSI YCOBEpIIEHCTBOBAH Oyiarogapsi XUMU
YeCcKOMY BOCILJIAMEHUTEINIO, 1O CYIIECTBY, SIBASBLIEMYCS] BU
JOoU3MeHEeHHBIM 3anaioM Kubanbunua aas pydHbIX 00M(
TOJIBKO BMECTO TBEPIIOrO TOPIOYEro BelllecTBa Terephb UCIo!
30BaJicsl OEH3UH.

«3axuraresrbHble OYTHUIKI» IIUPOKO MTPUMEHSIINCH e
BETCKMMU BOWMCKaM{ B HayajbHbI nepuoa Bemukoit Oteye
CTBEHHOW BOWHBI, IIPU OCTpPEHINIeil HeXBAaTKe IPYTUX IIPOTI-
BOTaHKOBBIX cpencTB. POHTOBUKU Ha3bIBaJl UX «OTHEHHb
MU TpaHaTaMUW» WM «OTHEHHBIMUA O0MOaMu». A caMOBOCT
JnaMeHsolyiocs ropouyio cMech KC poHTOBUKU OKpecT*
JIN «KOBApHOM CMEChIO» MM «KOKTEHIIEM CMEPTH».

B Hauane BoiiHbI 'ocynapctBeHHBIM KomuteTom Ob6ope
HbI OBLIO IMPUHSITO pelleHre 00 MCIOJb30BaAaHUU B O00phOE
TaHKaMu OYyTBUIOK C roprooueid cMecblo. Yxxe 7 uronst 1941
I'KO npuHsin cneuunanbHoe MocTaHoBleHne «O mpoTuBoTa!
KOBBIX 3aXKUTraTeJbHbIX I'paHaTax (OyThUIKax)», KOTOPBHIM 00
3an HapkomaT muineBoii POMBIIIUIEHHOCTH OPTaHMW30BaTh
10 uronst 1941 r. cHapsKeHUE JUTPOBBIX CTEKJISTHHBIX OyIl
JI0K orHecMechio 1o peuentype HUM-6 Hapkomara Goemnp]
MacoB. A HayaJbHUKY YTNpaBJeHUs BOCHHO-XUMUYECKOM 3
wuThl KpacHoit ApMuu (mo3nHee - I 1aBHOE BOEHHO-XUM]
yecKoe yrnpaBlieHUe) MpeanuchiBalioch ¢ 14 uions Haua'
«CHabOXeHue BOMCKOBBIX YacTei PYYHBIMM 3a’KUTraTesbll
MU ITpaHaTaMU».

DTOT BUJ OpYXUS MOJYYUJI COJAATCKOE MPO3BUIIE
«KOKTesb MojoroBa» (1o uMeHM TorgauniHero zama Ct
nuHa no I'ockomo6opone). Ha BoopyxeHue KpacHoii A
MUM OBUIM IMPUHATH 3aKMTraTeJIbHBIE OYTBIIKY (TTMBHBIC
BOIIOYHBIE) ABYX BUAOB: C CAaMOBOCIJIaMeHsOLIeCs XU

84



PY4YHOW OrOHb

CoBeTckoe «ByTbl/IOYHOE Opyxune» nepmuoaa Benuvkori OTedecTBeHHOV BOW-
Hbl: @ ~ 3axuratesibHasi OyTblika C MPOCTeMLLIMM 3anasaoM - CIINYKOM, 3ak-
pernneHHow B ropsbiluke OYyTbiIKM, KOTOpylo 6Goel nogxurasn crneunasnbHom
TEepKoui; 6 - XUMUYECKUI 3arnaJs, BCTaBJIieMblVi BHYTPb OYTblUIKM M BOCIia-
MeHsIoLmVica npy pa3buBaHui amrysbl; B - HapyXHble amrysibi-3anasibl,
BOCI/IaMEeHSIIOLNECS] MPU 1X pa3buBaHun, I - HaPYXHbIV 3anasa ¢ cob-
CTBEHHbIM BOCIIAMEHUTENEM U Karclonem-4eToHaTtopoM; A - OyTblika C
camoBocrameHsiioLesics xmuakocTeio KC n n3onupyrowmm c/i1oemM BoAabl v
KepocuHa cBepxy

kocThio KC (cMmech pocdopa u cephl) U ¢ TOPIOYUMU CME-
camu Ne 1 m Ne 3, mpencraBisitoiuMu co0oil cMech U3 aBUa-
LIMOHHOTO O€H3MHAa, KepOCHHA, TUTPOMHA, 3arylleHHas
MacjiaM¥ WM CIIeUMaJbHBIM OTBEPXIAIOIIUM MOPOLIKOM
OIl-2, pazpaboranusiM B 1939 r. mog pykoBoactBom A. I1.
HMoHoBa, - 1o cyTH, 3T0 ObLI MPOOOpPa3 COBPEMEHHOTO Ha-
nanMa. A66pesuatypa «KC» pacuimdpoBbiBaeTcsl MO-pa3HO-
My: U «KoIIKMHCKas cMech» - MO (paMMJIMKM U300peTaTels
H. B. KomikuHna, u «Konbsik crapsiit», nu «Kauyrun-Cononos-
HUK» - 110 (paMUJIMK IpYyTUX M300peTarTeieil KMIKOCTHBIX
rpaHar.

byThIKa ¢ camMoBocIIaMeHsoencs Xuakoctoio KC,
najgas Ha TBepAoe TeJlo, pa3duBasach, XKUIKOCTb pa3inMBa-
Jlach UM ropefia spKUM TIaMeHeM 10 3 MUH., pa3BUBas TeM-
nepartypy 1o 1000°C. ITpu aToM, OyIydu JIMIIKOM, OHA TTPH-
Jnumnajaa K OpoHe MM 3ajleIlisiia CMOTPOBBIE 1LIEIM, CTeKIIa,
npubopbl HAOIIOAEHUS, OCIEIUIsAIA IBIMOM JKHUIAX, BBIKY-

85




OrHEMETHO-30)XXWUIrATEJIbHOE OPYXXUE

puBas ero M3 TaHKa W CXuUras Bce BHYTpHU TaHka. Ilomamas
Ha TeJjo, KaIljisl Topsiiei XUIKOCTU BBI3bIBajla CUJbHBIC,
TPYIHO 3aXXMBaeMbi€ OXOTU.

I'oproune cmecu Ne 1 1 Ne 3 ropenu 1o 60 ¢ ¢ Temiieparty-
poii 1o 800°C u BbIIESISI HEMHOTO 4epHOro AbiMa. OHU IIpe-
Bpallajiy HACTYIaBIUME TAHKM B IPYyAbl OOrOpeyioro mMerasuia.
CMecu XOpOIIO CMayMBaId METAJJIMYEeCKHE IMOBEPXHOCTU U
NpWJIKIaId K HAM, B YeM ObLIM CPOIHM HamajJMy, MOSIBUBILIE-
mycst B CIITA B 1942 1. B kayecTBe Oosiee nelIeBOro BapuaHTa
MCII0JIb30BAINCh OYTHUIKMA C OEH3MHOM, a B Ka4eCTBE 3aXKM-
raTeJIbHOTO CPEACTBA CIYXWIW TOHKHE CTEKJISSHHBIE aMITy-
JbI-Tpy60uku ¢ XuakocTtbio KC, KoTopble Kpenuinuch K 0Oy-
TBHIJIKE C TIOMOIIBIO alITeKapCKUX pe3nHoK. MHorma ammynbl
nepea OpOCKOM BKJAAbIBaIUCh BHYTPb OYTBLIOK.

B otBer HeM1Ibl pa3paboTaii UHCTPYKLMIO JJISI CBOMX BOMCK
1Mo 60pb0e ¢ COBEICKUMU TSLKEJBIMU TAaHKAMU, B KOTOPOI peKo-
MEHIOBaJIOCh OOJIMTh TAaHK BeApoM OeH3MHa U nomkeuyb. Ho kena-
foIIMX OeXarb B aTaky ¢ BEAPOM HariepeBeC YTO-TO HE HallUIOCh...

Db PEeKTUBHOCTh OYTHIJIOK OIMpeaeasaach He TOJIbKO CBOM-
CTBAaMM CMeECH, HO U criocoOoM ee BocmiameHeHus. [lepso-
HayaJbHO, B MpOCTeiIIeM BapuaHTe, KaK yXe OTMedasioCh,
OyTBUTIKA 3aTHIKajach IMPOOKOI, a Imepen OpocKoM Ooerl JoJI-
JKEeH ObLI 3aMEHUTh €€ TPSIMUUYHOU 3aThIYKON, CMOUYEHHON
OeH3MHOM, KaKOBYIO 3aTeM Iomxkedb. Omnepanust 3aHMMazIa
HEMaJlo BpeMeHU, jAejasi OyThbUIKY Mano3ddekTuBHON, na U
omnacHoi nng camoro Ooiiua. B npyrom BapuaHTe 3amajioM
MOTJIM CIIY:KWTH ABE CIIMYKM (ITaJT0YKH, MOKPHBITHIE O BCEU
IJIMHE 3aXXUraTeJbHbIM COCTaBOM), 3aKpeIJIECHHbIe Ha rop-
JIBIIIKE pe3uHKol. MX mexoTHHel IMOJAXUraa ClelnualbHOM’
TEPKOU WJIM OOBIYHBIM KOPOOKOM.

B aBrycte 1941 r. 6bU1 OpuHSIT 0oJiee HaAeXKHbBI XUMU-
yeckmii 3anan A. T. Kyunna, M. A. Illersiosa u I1. C. ConogoBHM-
Ka: K OyTBUJIKE pe3MHKOI KpeIujach aMIlyja ¢ CEpHOIl KUCTIO-
TOM, OEPTOJICTOBOM COJILIO M caXxapHOM ITyopoii. 3amail Boc-
MJaMeHSJICS, KaK TOJbKO aMIlyJjila pa30uBajiach BMecTe ¢ Oy-
TBUIKOM. [[J1s1 TOBBIIIEHUST HAAeXKHOCTH BOCTIJIAMEHEHMS TP
ImonagaHuU B Leb (a 3T0 ObLIa TJIaBHAS IIpobseMa) - K Oy-
TBUIKE KPEIUIN IO OKPYXHOCTU 3-4 aMITyJbl. TyJbCKU Opy-
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xkeitHuk I'. KopoboB B 1941 r.
pazpaboTan MOpocToil Mexa-
HUYECKUN BOCIIJTAMEHSA O~
U MEXaHU3M C XOJOCTBIM
BUHTOBOYHBLIM IIaTPOHOM IIO
TUILy YIIPOILIEHHOI'O B3phbIBa-
Tesst rpaHaThl. OHO, KaK U aM-
myJja, MpUBS3bIBAJIOCh COOKY K
OOBIYHOM TOJUIMTPOBKE, Ha-
nojaHeHHOW OeH3uHOM. Ilpm
pa3dbuBaHUU OYTBUIKHA OCBO-
0oxXmaeTcsl BepeBKa, yIepKu-
Balolllasi MPOCTEMIIYI0 YeKy ¢
npyxuHoit u 6oiikoM. boek
pa3duBacT KarlCIoJIb X0OJIOCTO-
ro MUCTOJIETHOTO MaTpoOHa U
IMOPOXOBAsT BCITHIIIKA MOIKM-
raeT pasjuIIIyoCsl 3aXura-
TEJIbHYIO CMECh.

Haubonee adpdheKTUBHBI-
MU OKa3aJIuCh OYTHLIKM, CHa-
psXaloIIMeCcs: CAMOBOCILIaAME -
HsommMucs xuakoctsamu KC
u BI'C, mpeacTaBisioniuMHu co-
0ol XenTo-3eJIeHbI pacTBOP
¢ comepxaHueM ¢ocdopa u
cepbl. ZKMIKOCTU BO3TOpaIUCh
MPOCTO OT COMPUKOCHOBEHMS
C BO3IIYXOM II0CJIe pa30MBaHUSI
OyThUIKM, VIMEHHO 3TH XXUIKO-

PYYHOM OrOHb

Paspe3 py4yHOU 3axuratesbHO-Labl-
moBovi rpaHatel N2 77: 1 - npegoxpa-
HUTEJIbHBIVE Koanak; 2 - wapuk; 3 -
KpbiLka kopriyca, 4 - yaapHuk; 5 -
npenoxpaHuTesbHasi 4eka; 6 - KOH-
TPAPEeaoxpaHnTesbHas npyxuHa; 7 -
KarictosibHasi BTyska; 8 - Kariclosib-
BoOcriameHuTeb; 9 - Kopryc yaap-
Horo mexaHuama, KO - agetoHaTop;
11 - pocpop

CTHY TIOJYYWUJIM LIMPOKO U3BECTHOE MPO3BUILE «KOKTeiIb Mo-
JloToBa». J1abbl mpemoXpaHUThb XXKUIKOCTb OT COMPUKOCHOBEHMS
C BO3AYXOM JI0 TTpUMEHEHUs OyTbUIKU, B MOCIEAHIO MpU CHa-
PSDKEHUM HaIMBaIM CBEPXY CJIOW BOABI U KEPOCHHA, a MTPOOKY
JOTOJTHUTENBHO KPEIMWIA M30JI€HTON WIM MNPOBOJOKOH. B «3um-
HIOIO» PELIENTYpY BXoAaua 100aBKa, BOCIIJIaMEHso1Iasics U Ipu
-40"C Ha kaxnyto OyTbIIKY HaKJIeuBaJlaCh MHCTPYKIIMSI 11O Mpy-

MCHCHMUIO.
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[Ipu oTcyTcTBMU 3aIajoB OYTBUIKM PEKOMEHIOBAIOCH
MMPUMEHSTh B TaKOW IOCJIEeIOBATEeJIbHOCTH: CHayajaa Opoca-
1 OyThIIKY ¢ kuakocTbio KC, a 3aTeM ofHy WU IBe OyThUIKA
co cmechbio Ne 1 mim Ne 3.

DdponroBuku TpedboBann: «bomubine 6yreuiok ¢ KC. TaHkM
OT HUX TOpAT, KaK CITMYKH».

12 aBrycra 1941 r. Hapkom OGopons yrBepaui «MHCT-
PYKIMIO MO MPUMEHEHUIO 3aXuTraTeJbHbIX OYyThUIOK». Co-
IJ1acHO €, B MoJIKax U AUBU3USIX Hayalu (popMUpOBaHUE
W MOATOTOBKY TPYIIIl UCTpeOUTEIeli TAHKOB C TpaHaTaMUu U
3aXUTraTeJbHBIMU OYTBHIJIKAMM, NIPpUYEM MMEHHO IIOCTE-
JTHUE COCTaBJISIIA TOTAA OOJIBIIYIO OO IMTPOTUBOTAHKOBBIX
CcpeacTB. A BCKOpE MOJIb30BaHUIO OyThIIKAMU cTaiu oby-
4aTh BEChb JUYHBIN COCTaB.

B nmamsaTkax mo 6opbbe ¢ TaHKaMU PSIIOM CO CTpeovyKa-
MU, YKa3bIBaBIIMMM YSI3BUMbIE MECTa TAHKOB IIPOTHUBHMKA,
KpoMe Haamnucen «O0eil cHapsaomM» Win «0eil rpaHaTol», Mo-
SIBUJIOCH HE COBCEM OOBIUHOE «Oeif OYTBUIKOI». 3aKUTaTelIb-
Hble OYTBUIKM CJIEOBaJIO 3a0pachiBaTh Ha KPbIIIY MOTOPHO-
TPAaCMUCCUOHHOTO OTIEJICHUS, a 9TO ObUIO BO3MOXKHO TOJIb-
KO IIpM IOAXONE TaHKa IMOYTHU BILJIOTHYIO WX IIOCJI€ €ro Ipo-
Xona Hajn okomoM. JlanbHOCTh OpocKa ycTaHaBJIMBaaach 10
30 M, HO peanbHO cocTaBiasuia 15-20 M. MeTaHue OyTBHIIOK
0Ka3bIBAJIOCh YCIIEIIHBIM U3 OKOTIOB U Iiiesieii. Ha mopaxenue
TaHKa OMBITHBIE «UMCTPEOUTEN» PACXOJ0BaIU B CPEIHEM 2-
3 OyThUIKM. JIeCcTBUSA XK€ MMU BHE YKPBITUI MPUBOAUIN K
OOJBIIMM MOTEPSIM Cpeaud OOMIIOB.

TaxkTuka neiicTBU cojgaTa, BOOPY>XKEHHOTO «KOKTeiaeM
MosoToBa», Ha TIePBBIN B3I He CI0XKHA. PacmomoxXuBimcs B
YKPBITUU, HEOOXOAMMO OBbLIO MOJIYCTUTh TAHK Ha PACCTOSTHUE
15-20 M 1 OpoCcUTh B HETO OYTBHLIKY, CTapascCh MOIACThb JIU0O0 B
MOTOPHYIO YacTb, 1100 mox ImoroH OamHu. Bee 310 mMpocTto Ha
Oymare, HO HE B YCJIOBUSIX peaJbHOro 00s1, KOraa TaHKOBas aTa-
Ka CONMPOBOXOAECTCS MOIIHOM apTUJICPUMCKON ITOIIEPKKOM,
a3a TaHKaMM HacTynaeT Bpaxkeckas rnexora. Hepenko, Korma 6oerr
3aMaxuBacs sl Opocka, myJsi UM OCKOJIOK TpoOouBaiu Oy-
TBUIKY CO CMEChIO, M YeJIOBEK MpeBpalllajics B XXUBOU (hake...
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ByThLIKM XOpo1Io couyera-
JIMCh ¢ rpaHaTaMu. Uctpedure-
JIN TAHKOB MPaKTUKOBAJM Ta-
KO#l mpueM: OpOCOK MPOTHBO-
TaHKOBOW I'paHAaThl WU CBSI3KU
rpaHaT B XOJOBYIO YacTh TaHKa,
a Tocjie ero OCTAaHOBKU - Opo-
COK OYTBUIKM Ha KOpMY. 3axkura-
TeJbHBIC OYTBIIKU TIpeaHa3Ha-
YaJIuCh TAKXKe JJIs1 TIOpaxkeHUs
JOTosB u I30ToB, Xk1BOIi CUJIBI
B VKPBITUSIX U CaMOJIETOB Ha
CTOSTHKAX.

ByTbiiku ObICTpO cTalu
MPUBBIYHBIM CpPeICTBOM
naptusaH. [lIupoko npumeHs-
JINCh OHU W B CUCTEME TIPOTU-
BOTAHKOBBIX U IPOTHUBOIIEXOT-
HBIX 3arpaxaeHuii. B obopo-
HUTEJIbHBIX 00X moa Mock-
BOI MCITOJIb30BAIN YXE «OTHe-
BbI€ BaJibl» U «I10JIs1». OTHEBbIE
BaJIbl YCTpauWBalIM U3 pa3ind-
HBIX TOPIOYMUX MaTepuaioB U
nomxuranu OyTeiiKamMu «KC»r.
B MMHHBIX TTOJISIX 3aXKUTaTeJbHbIe OYTBUIKM pacliojaraiv B
IIaXMaTHOM IOpPSIAKE B COYETAHUU C NMPOTHMBOTAHKOBBIMU
MuHaMu. B cepennHe BOliHBI pacrpocTpaHuach MpakTUKa
CO3IaHUS «OTHEHHOMMHHEBIX (hyracoB» - BOKPYT IIPOTUBO-
TaHKOBOI MMHBI TI0 Paauycy YKJIaablBaloch 0Kojio 20 OyThI-
JIOK, JaBaBIIUX MPU B3pbIBE CTOJO OTHSI BLICOTOM A0 8 M, IO-
paxasi ropsiieii XKUIKOCTbIO MJI0IIaAb oKouo 300 M’.

boeBoii cuer OyThLIOK BreuvaTasieT. [To opuninanbHbIM
JAHHBIM, 32 TOIBI BOWHBI ¢ MX IMTOMOIIbLIO OBUIO YHUYTOXEHO B
obmeit cinoxHoctu 2500 TaHKOB, caMOXOOOK U OpOHEeMAaIlllH,
1200 1OTos u1 A30Tos, 2500 apyrux ykperncoopyxenui, 800
ABTOMAIIIMH U 65 BOGHHBIX CKJIAIOB.

®paHuy3ckue ¢GochopHbie 3axu-
ratesibHble PY4YHbIe rpaHaThbl
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AmepukaHckasi pyyHasi TepMUT-
Hasi rpaHarta spemeH llepBori Mu-
[POBOVi BOVIHbI

B nauvane Boithe B PKKA
MOSIBUJIACH CIIelIaIbHAsI BUH-
TOBOYHAsI MOPTUPKA IIJIsI MeTa-
HUS 3aXKUTaTeJIbHBIX OYTHUIOK C
IIOMOIIBIO JEPEBIHHOIO IIbIXKA
M XOJIOCTOrO MaTpoHa, C YIO-
pOM IpHUKJIaAa B IPYHT. byTbLi-
KM 111 3TOro oToéupaauch ¢ 060o-
JIee TOJICTBIM M ITPOYHBIM CTEK-
qnoMm. IlpunenbHast 1aaIbHOCTh
CTpesibObl OYTHUIKOW U3 TaKOTO
«OyTBIIKOMETa» cocTaBisiiia 80
M, MakcumainpHas - 180 M, cko-
POCTPEIbHOCTh TP pacdeTe Ha
2 4yenoBeKa - 6-8 BBICTD./MUH.
Bo Bpems 6oeB mon MockBoit
CTPEJIKOBOMY OTIEJEHUIO CTpe-
MWJIKCh NpUIABaTh MO JIBE Ta-
K€ MOPTHUPKHM, B3BOmy - 6-8.

OmHaKO TOYHOCTH <«MOP-
TUPHOU CTpesibObI» OKa3ajlaach
HM3KOM, OYTBIJIKM 9acTO pa30u-
BaJIMCh B MOMEHT BBICTpeJia, TaK
YTO 3TOT CIOCOO HE Hallles -
pokoro npuMeHeHus. Camu xe
MOPTUPKU B AaJbHEHUIEM IIpH-
criocabiMBamMu [JISI METaHUS

TEePMUTHBIX 1IallleK 3aMelyieHHoro aeiictBus tuna T3 wiu
JIBIMOBBIX 11atek - mpu oocrpesie JIOTos wim JI30ToB. A Bo Bpe-
Mg 6oeB B CTanuHrpaje Ha 3aBoie «bappukanbl» U3rorasinBa-
JINCH «OyTHITKOMEThI» KOHCTpyKIuu padboyero U. I1. UHoukmnHa.

XKunkocteio KC cHapsixkanuch M aBUALIMOHHBIE XKECTSI-
Hble aMnyJibl AXK-2, TpuMeHsBIlIMECS MPOTUB TAHKOB CO-
BETCKOW LITYPMOBOW M OOMOApAMPOBOYHON aBUALIMEH.
OHu BbIOpachIBaJIMCh M3 CHELMaNbHBIX KAacCeT UM MPSIMO
n3 6omboorceka. AmMnyansl AXK-2 co cmechio KC mpumeHsiina
M Hallla TexoTa B KaueCTBe 3aXKUTaTeJbHOTO CpeACcTBa OJIVXK-

Hero 00s.
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MeHee M3BECTHBI MPUMEHSIBIIUECS COBETCKUMU 00ii-
llaMU TaK Ha3biBaeMbie TEPMUTHBIE IIapbl. DTO NEeiCTBU-
TE€JAbHO ObLIM HeOOJIbIIME 1apbl, OT()OPMOBAHHbIE U3 Tep-
muTa (OKHUCh Xejie3a ¢ adoMuHueMm), maccoir 300 r, ¢ mpo-
CTBIM T€POYHBLIM 3amajoM. Bpems ux ropeHus: mocturaio 1
MUH., TemnepaTtypa ropeHus - 2000-3000°C. He umenomui
000J10YKHM 1Iap AJsI HOIIEHUS B KapMaHe WJIM CYMKe Ipo-
CTO oOepThiBajicss OyMaroii. Bo3ropajcss oH mpakTUUeCKU
MrHoBeHHO. [IOHATHO, YTO 0CO0O0N MOMYJSIPHOCTHIO TaKOE
ornacHoe B OOpallleHUM CPeACTBO, B OTJMUYUE OT OYTHLIOK
KC, He mob30Banoch.

Cxoxe obcrosumy nenia v B Apyrux apmusix. B CIIIA umenach
3axurareabHas rpaHata ANM-14 ¢ MeTanIn4ecKUM LIUJINH]I-
pUYECKUM KOPIYCOM U CTaHAApPTHBIM IMCTAaHIIMOHHBIM 3ara-
noMm-BocmiaMenuteaeM M200-Al. Tem He MeHee aMepUKaAHILIbI
UCIIONB30BAIH U «CTEK/SIHHYIO» IpaHat) M3 ¢ IMCTaHLIMOHHBIM
3anajoM (C MperoXxpaHUTEIbHON YeKOil ¢ KOJbLIOM), Kpersi-
IUMCS K OyThUIKe MeTa/uinyeckuM xomytoM. IlpaBaa, mpo-
TUBOTAaHKOBOE MPUMEHEHUE 3TUX TpaHaT He MperycMaTpu-
BaJOCh - OHM MpeAHa3HAYaJIuCh JJIs MOJKOra CTPOEHUM, Je-
PEBSHHBIX MOCTOB, CAMOJIETOB I1a 3¢MJIe U T. TI.

Tak uiv nHave, «ObloUIMECS TPaHATBI» MTPUMEHSIO 00Jb-
LIIMHCTBO apMMil. ByTbuliku ¢ docdopcoaepxalieid cMecblo HC-
MOJIb30BaIM aHIIMYaHe. A nmojbckasi Apmust KpaiioBa Bo Bpemst
BapmiaBckoro BocctaHus B 1944 r. mpuMeHsiia «OyrbIIKOMEThI»
B BHUJIE PECCOPHBIX KaTaIlyJIbT M CTAaHKOBBIX apOaneroB (!).

AMepHKaHIIbl CHaYaJla CYUTAIM MOJI00HOE OpYXUE CIUII-
KOM MPUMUTUBHBIM, HO, MpOaHAIU3UPOBAB OOEBOI OIIBIT,
B3SIJIM €r0 Ha BOOPYXEHME U IIUPOKO MPUMEHSIN HamajlMo-
Bble orHedyracel Bo Bpems BoitHbl B Kopee (1950-1953). Co-
BETCKME TaHKUCTBI CTOJKHYJIUCh C «KOKTeitsieM MooTroBa» B
Beurpuu (1956) u Yexocnosakuu (1968).

N naxe B maiie BpeMs 3aKHUTraTelbHble OYTBUIKM OCTalOTCS
IIUPOKO paclpoCTpaHEHHONH WMMIpOBU3allMell HE TOJbKO
«MapTU3aH», HO U U3JIUIIHE OYHHBIX 1eMOHCTpaHTOB. A B Ce-
BepHoit Mpnanauu 6oitibl MPA ¢ ycriexom ero nmpuMmeHsI1oT 1
1O CE JEHb.
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24-MM BUHTOBOYHasi Moptupka: 1 - crtBosn; 2 - konogka; 3 - wevika; 4 -
6oeBovi kaHas Konoaku; 5 - nonepeyHsivi kaHasn; 6 - Hape3Hoe oTBepcTue; 7 -
Hape3Hasi npobka; 8 - BTy/ka

B IlepBylo MUpOBYIO BOIHY MOSIBUIMCH 3a:KUTaTejbHbIE
pyunble rpanatbl. OHU Becun oT 550 1o 750 r 1 ObUA ABYX
TUIIOB: (pocOpHBIe (3aKUTATETbHO-IBIMOBBIE) U TEPMUTHHIE.
TTocnennue ropst 3-4 MUH. U MOIJIM OBITh MPUMEHEHBI JJIsI
MPUBEIECHUS B HETOTHOCTb METANIMYECKUX OPYAMI ¥ MAIlIMH.
3axkuraHue MPOM3BOAMIOCH Tepes 6pocaHWeM WIN B MO-
MEHT OpocaHMsl TpaHaThI.

I'panaThl, cHapsKeHHBIE POCHOPOM, TPUMEHSIIOTCS OfI-
HOBPEMEHHO B KaUeCTBE 3aXKUTaTeIbHBIX 1 IBIMOBBIX I'PaHAaT.
OHU HCITOB3YIOTCS MPH BEIKYPUBAHWH ITPOTUBHHUKA U3 yOe-
SKHII, OKOTIOB, a TaK3Ke ISl TIOPYH IIPOTUBOTa30B.

TepMHUTHBIE 3aXKUTaTeJIbHbIE TPaHAThI MPUMEHSIIOTCS TIpU
cOpachIBaHUH UX B OKOITBI, yOEXKUIIA, IJIsI TTOIK0Ta KyCTOB,
JNepeBIHHBIX CTPOCHUI, IS TIPUBEIEHUS B HETOMHOCTh OpYy-
XKW, IBUTaTeJIell Y aBTOMallMH M CaMOJIETOB, X HECYIINX
YacTeu U T. [I.

CoBpeMeHHasl 3amagHoOTrepMaHCKasl 3aXKUraTeJabHO-Ibl-
MoBas rpaHaTa DM-19, koTopas cHapsixkaeTcs 3aXKUraresib-
HOIl cMechlo, CO3l1aeT He TOJbKO IYCTON YepHBIH AbIM, HO U
mraMsi. C MOMOIIBIO 3TOM TpaHATHI OCJIETUISIIOTCS OTHEM U
JIBIMOM 9KUMaX OpOHUPOBAHHBIX MAILIMH, TTOIXKUTAeTCs JIeT-
KOBOCITJIaMeHSIIOIIasiCsT O6oeBasl TeXHWKA, BBIKYpUBAeTCs IIPO-
TUBHUK U3 000POHUTEIBbHBIX COOPYKEHUIA.
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Ha BoopyXeHuu BOOpyKeHHbIX cu ['epMaHUM cocTo-
AT py4YHblI€ 3aKMraTeJjibHO-JIbIMOBbIE NaTPOHbl DM-24
u DM-34. OHU 9BASIIOTCS UHAUBUAYAJIbHBIM OpPYyXHEM U
npenHazHavyeHbl 4151 60pbObl ¢ OPOHETAHKOBOU TEXHUKOW,
CO3JaHMS 0YaroB MOXapoB, a TaKXKe IJIs OCJIETIeHUS U Bbl-
KYypUBaHUS XUBOU CUJbl U3 OOOPOHUTEbHBIX COOpPYXKe-
HUi1, TTONBAJIOB M Pa3IMYHBIX YKPBITUI. CHapsXKeHHUE UX -
cMech KpacHoro ¢ocdopa ¥ MOpolIKOOOpa3HOTOo MarHwus
(Temnepatypa naamenu 120CI'C).

Pyunoit 3axuratenbHbiit marpod DM-24 npeacraBisi-
eT coboil HanmpaBJSIOUMI CTBOJ U3 MHOTOCJIOMHOIO Kiee-
HOTO KapTOHA C MeTaJUIMYeCKUM Ka3zeHHUKOM. BHyTpu pac-
MOJIOXXEHbl CHYCKOBOW MEXaHU3M U TpeJoXpaHUTEJIbHOE
YCTPOMCTBO, YOAAapHUK ¢ OOMKOM M MOPOXOBOI BBIIIMOHOM
3apsa. B kapToHHOI 4acTu CTBOJia NMOMeElleHa aMIlyja ¢
3aXXUraTeJibHO-IbIMOBOI cMechlo, Bec nmaTpoHa 500 r (B ToM
yucae 200 r 3axkuratejbHO-IbIMOBOI'O COCTaBa, BPeMsl Io-
peHus koroporo 1-2 muH.), mmuHa 390 mm, nuametrp 40
MM. MakcumaibHas ganbHocTh MeTaHusl 80 M, a3 deKTuB-
Has - 35-45 m.

PyuHoli 3axxuraresbHO-IbIMOBOI maTpoH DM-34 - yiyu-
LIeHHBI BapuaHT natpoHa DM-24. OH cocTouT U3 HallpaB-
JISIOIIEr0 aJlOMUHUEBOTO CTBOJA, B KOTOPOM HaxXOIMUTCS
TPEeXCEKLIMOHHBIN 3apsiji 3aKUTaTeIbHO-AbIMOBOM cMecu. OT-
KUJbIBAIOIASICSI PYKOSITKA CO CITYCKOBBIM U MPEIOXPaHUTEb-
HBIM YCTPOMCTBAMU M MOPOXOBOM BBIIIMOHON 3apsii pacIo-
JIOXEHBI Ha OIHOM KOHIIe CcTBoJla. Bec maTtpoHa 635 r (3axu-
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3anagHorepmaHCckuii Py4HOU 3axuraresibHo-AbIMOBOV naTtpoH DM-24: 1 -
CIYCKOBOV MexaHu3M; 2 - MpenoxpaHUTesIbHOe YCTPOWCTBO; 3 - yAapHUK C
6ovikom; 4 - Ka3eHHUK; 5 - NopoxoBoW BbILLUMOHOV 3apsa; 6 - Hanpassio-
WA cTBOJ1; 7 - amriyna C 3aXuratesibHO-AbIMOBOM CMEChIO; 8 - KpbILLKa
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OneKTPOHHO-TepMUTHas pyxeriHasi rpaHarta: 1 - Koprnyc u3 3/1eKTPOHHOIo
cnnaga; 2 - npobka u3 371eKTPOHHOIro crniasa; 3 - razooTBoAsime oTBep-
ctusi (OHN Xe OTBEPCTUSI BOCIIAMEHEHUs1); 4 - BOCM/IaMEHUTESIbHbIN CO-
craB; 5 - nepexogHbii coctas; 6 - TEPMUT

raTeJibHO-IbIMOBOI cocTaB 240 r, BpeMsi TOpeHUs ero OKOJIo
2 MuH.), IuHa 445 MM, nuameTp 35 MM. MakcuMalbHas Jalb-
Hoctb MeTanus 10 T O O M, adpdextuBHasg 50-60 m.

Crpenb0y BeoyT U3 MOJIOXKEHUS CTOSI, JIeXKa WU C KOJieHa.
[Tpu HaxaTuu Ma cycKoBOl MexaHU3M cpabaThiBaeT 3amnal
1 BOCIUIAMEHSIETCS BBIIIMOHOM 3apsifi, KOTOPBI MOIXKUTaeT
3aXXUraTeJbHO-ABIMOBOI COCTaB U BbhIOpachiBaeT €ro B Ha-
npasieHuu Heau. Ilpu yaape o 1eab coctaB pa30opbI3TUBAET-
Ccsl U HayMHaeT MHTEHCUBHO TOpeTb, 00pasys sipkoe Iuiams,
00JIbIlIOE KOJMYECTBO UCKP U TYCTOM JbIM.

Pyxkeiinbie 3akurareybHbie rpasatsl. B [TepByio mu-
POBYIO BOWHY 3a)KUraTeJibHble py>XeWHble TpaHaThl IpUMeE-
HsUIMCh KpaliHe peako. OHM HalJIUM MPUMEHEHUE TOJbKO B
MEXBOEHHBIN TepUOoa, MPpUYEM UX NMPUMEHEHHUE OrpaHu-
YEHO OCOOBIMU CJydYyasiMU MO3ULIMOHHON WJIM TOPHOU BOIi-

OHHU HECKOJbKO HAaNMOMMHAIOT COOOH YCTPOMCTBO U
CHapsi)XeHUe Py4yHbIX rpaHar. [IpuMeHsIIu X U3 pacnpoc-
TPaHEHHBIX TOTJa PyXEWHbIX rpaHaTOMETOB U BUHTOBOY-
HBIX MOPTUPOK.

Hanpumep, amepukaHcKas pyXeiHas 3aXuratejbHas
rpaHata JOBOEHHOI'O BpeMEHHM BblOpachiBajgach IpU IOMO-
1K MTOPOXOBBIX Fa30B OT XOJOCTOro pyXeiHoro narpoHa. I'pa-
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PYYHOW OrOHb

HaTa HaBMHYMBAJIACh HA IIOMIOJI (OAHOBPEMEHHO CIIYKUB-
Ui cTa0MIN3aTOPOM), KOTOPBIM BCTaBISICS B CTBOJ BUH-
TOBKM; MpeJoXpaHUTeIbHAs YeKa BblAepruBanach, 3aTeM
npousBoauacd BeicTpea. Ilpy momagaHuu B LeIb rpaHaTa
JIIeMCTBOBAJIA, BbI3bIBAs BO3TOpAHUE.

HakanyHe Bropoii MMpoBOil BOMHBI IOMIOJbHEIE PY-
JKeWHbIE 3aXKUraTeJbHble TpaHAThl ObLIM 3aMEHEHBI IPYTUM
TUIIOM TpaHaT - OeCXBOCTBHIX (TUMA CHapsiaa HeOOJbIIOTo
KanuoOpa). OHKM BEIOpPACBHIBAIOTCSI B HAITPaBJICHUM HEIIPUS-
TeJ MPU MOMOILIM BUHTOBOYHBIX MOPTUPOK, JOIYCKAIOLIUX
CTPeJab0Y XOJOCTHIMU U OOEBHIMM BUHTOBOYHBIMU IATpPO-
HaMU, He TpeOYIOIIMMU AJIUTEIbHON MOATOTOBKY MEPEH BhI-
CTPENIOM.

Illetixa MOPTUPKM HaJeBaeTCsl Ha CTBOJ BUHTOBKM (B
cly4yae CTpenbObl OOEBBHIM IMATPOHOM BBIBEPTHIBACTCS BTYJI-
ka). 'paHaTa BKIaabIBaeTCsl B CTBOJ MOPTUPKM, IIPU BBICT-
peic MOPOXOBBIE T'a3bl BOCILIAMEHSIOT Yepe3 Ta300TBOJHOE
OTBepCTHE 3amaj U BbIOPACHIBAIOT I'paHATy U3 MOPTUPKHU.

HanpHOCTh moJieta pyxelHoi rpaHatel 150-200 M.
OHu cHapsxawoTcsl ¢ochopoM, TEPMUTOM MIM CMECHIO
TEpMUTA U 2JIEKTPOHA.

ITo oueHke cnenUannucTOB, COBPEMEHHBIM 00pa31loM
BUHTOBOYHBIX I'paHaT sIBISETCS TpaHaTa M34, KkoTopast Mo-
KeT BBICTPEIMBATLCSA M3 CTAHAAPTHHIX BUIOB CTPEIKOBOIO
opyxug i 0pocarbcd pykoil. OHa M3roTOBIEHA U3 JIMC-
TOBOI CTalMd U CHapsixkeHa OeiabiM ¢ocdopoM. s cTpesb-
Obl M3 BUHTOBKM (aBTOMAaTa) MCIOJb3YETCSA CIelnalbHOE
npucnocobjieHrue ¢ BHIIIMOHBIM MOPOXOBHIM MAaTPOHOM,
MO3BOJISIIONIEE METaTh TpaHaTy Ha paccTosgHue A0 120 M.
[lpy mageHuM Ha 3eMJII0 OHA B3pbIBAaETCs, pa3OpachiBasl Ky-
couku ¢ocdopa B paguyce 25-30 M, KOTOpble MOAXUIAIOT
JIETKOBOCILIAMEHSIeMble O0BEKThl U PACTUTEIbHOCTH (Tpa-
By, KYCTapHUK, Jiec).
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5.3. NexoTHbIe N1aMmeMeTbl - OrHeMeTbl

OruemMeToM HasbIBaeTCs NpubOpP, BhIOpachIiBaIOLIUN
CTPYIO TOPSIIIEH XKUAKOCTH.

OrHemeThl TpelHa3HAYEHBI ST TOPAXEHUSI B OOOPOHE C
LIETbI0 HAHECEHWSI HETIOCPEACTBEHHBIX MOTEPh B KUBOW CHJIE
aTakyloleMy NpOTUBHUKY, WU TIPU HACTYTUIEHUU 1 YHUAY-
TOXEHUSI OOOPOHSIOIIETOCs] HETPUsITeNIsl, 0COOEHHO 3aceB-
1IeTO B JOJTOBPEMEHHBIX OOOPOHUTEIBHBIX COOPYXKEHUSIX,
a TakXe JJIsI MOPATbHOTO BO3IEWCTBUS HA MMPOTUBHUKA U MO~
JKOTa PAa3IMYHBIX BO3TOPAEMBIX OOBEKTOB W CO3MAHUS TTOXKa-
pa Ha MecTHOCTH. C OOJIBIIIUM YCTIEXOM OTHEMEThI TTPUMEHSI -
IOTCSI B OCOOBIX YCNTOBUSIX 0051 (B HAaceJE€HHBIX MyHKTax, B TO-
pax, B 00pb0Oe 3a peuHbIe IMperpaidbl U Ap.), a TaKXKe IJISI OUMC-
TKU B3SITBIX OKOTOB OT MPUCYTCTBUS B HUX OCTaBIIUXCS OOVi-
LIOB MPOTUBHHUKA.

HMcnonb3oBaHne OTHEMETOB OCHOBBIBAETCS TIPEXIE BCe-
TO Ha TOM, YTO OHU SIBJISIIOTCSI CPEICTBOM OJIMKHEU TOMIEePXK-
KW TIEXOTHI W MpEeIHa3HAYalTCs sl TIOPaXeHU Leei, Ko-
TOpPBIE TIEXOTA HE MOXET YHUUYTOXWUTH WA MOJABUTh OTHEM
0OBIYHBIX cpeacTB. OnHAaKO, YUUTHIBAsS OTPOMHOE TMCHUXOJIO-
TUYECKOE BO3MIEVICTBME OTHEMETHBIX CPENICTB, BOEHHBIE CIIE-
AAJMCTHl PEKOMEHAYIOT TIPUMEHSITh UX MaCCUPOBAHO TIO
TaKUM 1eJIsIM, KaK TaHKU, TIeX0Ta B OKOTIaX U B OOEBBIX MaIIIU -
Hax. [{yist 60pbOBI C OTIEIBHBIMU OTHEBBIMUA TOYKAMU U KPYII-
HBIMU OOOPOHUTENBHBIMU COOPYXKEHUSIMU, KaK MTPABUJIO, BBI-
JIEJISIETCS. ONVH WJIA HECKOJIBKUX OTHEMETOB. IS MoAnepKKU
00€BbIX ACWCTBUIA OTHEMETHBIX MOApa3AeieHUA PEeKOMEHIY-
€Tcsl UCMOJIb30BaTh OTOHb apTWLIEpUM U MUHOMETOB. [lpu
HEOOXOIMMOCTU OTHEMEThl MOTYT MPUAABATHCS MEXOTHBIM
(MOTOTEXOTHBIM) TONPA3ACTCHUSM.

He3zaBucumo OT THIAa U KOHCTPYKIIMUA OTHEMETOB MPUH-
UM X AEWCTBUS OMMHAKOB. OrHeMeThl (MM TUIaMEeMEThI, KaK
TOBOPUJIM paHbIlle) MPEACTaBISIOT CO00i TTpubOOpPHI, BHIOpA-
ChIBAIOIIME CTPYU JIETKO BOCTJIAMEHSIOLIENCsT )KUAKOCTHU Ha
pacctosiHue oT 15 mo 200 M. BeiOpaceiBaHUEe U3 pe3epByapa
yepe3 CMeUnaJTbHBI OpPaHACTIOUT MPOWU3BOAUTCS CUJIOU
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CXaToro BO3/yXa, a30Ta, YIIEKMCIOTHI, BOIOPOIA WM TOPO-
XOBBIX Ta30B. 2KMIKOCTb 3aKMIaeTcsl MpU BbIXoJe M3 OpaHIC-
noiTa (MEeTaJNIMYEeCKU HaKOHEYHUK BbIOpPAChIBAIOIIETO PYy-
KaBa, IIJlaHra) aBTOMaTUYECKU NEeMCTBYIOIUM 3aKUTraTeeM.
loproune XuaKoCcTH, MpUMEHsIeMbIe 1JIsl OTHEMeTaHusl, Mpe-
CTaBJISIIOT COOOM CMeCH Pa3IMUHBIX JIETKO BOCIIJIaMEHSIO-
UXCST XUAKOCTEM: cMech HedTU, OeH3MHA M KepOoCHUHa,
CMECh JIETKOTO KaMEHHOYTOJIbHOTO Macjia ¢ OeH30JI0M, pa-
cTBOp docdopa B cepoyriepoie u ap. Paboyee neiicTBue or-
penenseTcs NaJlbHOCTbIO BbIOpachiBaHUS ropsiueit CTpyu u
BpeMeHeM ee TropeHus. JaabHOCTh CTpyH OOYCIOBIMBAETCS
HavyaJIbHOM CKOPOCThIO MCTEKAIOIIEH KUAKOCTU U YTIJIOM Ha-
KJIOHAa HaKOHEYHHUKA.

ITpuMeHsIsT 3aKOH OATMCTUKU, NATbHOCTL CTpyU P or-
peneisoT U3 GOpPMYJIbL:

P - Vo’sin2a
| G

rae: Vo - HavajibHasl CKOPOCTb XKUAKOCTUA MPY BBIXOJE €€
U3 HAaKOHEUHMKA; a - yroJl HakKJIoHa HaKOHEeYHUKa K Topu-
30HTY; G - yCKOpeHHUe CTpyu MOJI BAMSHUEM CUJIbI TSKECTH.
ITpuBeneHHas hopmyia MoKa3blBaeT, YTO AaJbHOCTh CTpyu P
U3MEHSIETCS KaK KBaapaT HayaJlbHOUM cKOopocTu Vo, KoTopas
XapaKTepu3yeTcsl BLICOTOM h XMIKOCTU B pe3epByape, naBjie-
HueM Po, KoTopoe MCHOBITHIBAeT XUIKOCTh B pe3epByape, U
JaBjieHUeM P, KOTopoe MCHBITBIBAET XUAKOCTb MPU BbIXOJE
13 HaKOHEYHUKA.

ITo dopmyne bepHyaau MOXHO paccuuMTaTb Havyalb-
HYIO CKOPOCTh XXUIKOCTH, KOTOpas 3aBUCUT OT YAEIbHOIO
Beca XUJIKOCTU, COMPOTUBIEHUs TPyOONpoBoaa, AaBIeHMUS,
JuaMeTpa BbIXOJHOTO OTBEPCTUSI HAKOHEYHMKA. YCTaHOB-
JIEHO, UTO, Harpumep, Npu auameTpe oteepctust 20 MM aaB-
JleHUe He J0JKHO MpeBblmarth 17-18 Kr/cM’, Tak Kak B Mpo-
TUBHOM CJIyyae XUIKOCTh HaYMHAET IyJIbBEpU3NPOBATH
(pacoblUISITBCS) U OAJbHOCTh CTpyU yMeHbInaeTcs. OCHOB-
HBIMU (paKTOpaMH, OOYCIOBIMBAIOIIMMU OATbHOCTb CTPYH,
SIBJISIIOTCSL IaBJE€HUE U COMPOTUBJIEHUE TPYOONPOBOLOB.
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Yros HakJI0HAa HAKOHEYHMKA MPAaKTUIECKH MIPUHUMAIOT He
O6oabe 15°.

OrHeMeTbl B OCHOBHOM IPEACTaBJSIOT COOOI CpPeACTBO
cKkopee oOOpOHUTENbHOE, YeM HacTymnareibHoe. B cospe-
MEHHOI BOMHE OHM AEHCTBYIOT B HACTYIUICHUM U B 000pO-
He KaK CPeICTBO CHJILHOI'O MOPaJIbHOTO BO3IEICTBUS, a B
HaACTYIUIEHUU, KpOMe Toro, Kak 3(h¢heKTUBHOE CPeACTBO JJIs
MMOPAXEHUS U «BbIXKUTAHUS», «BBIKYPUBAHUS» SKUBOM CUJIBI
u3 ykpemjaenuii (O0To u I30ToB), KOTOpble OCTAIOTCS HE
YHUYTOXEHHBIMU MOCJe apTUIIEPUINCKON MOATOTOBKU U
C KOTOPBIMU HE B COCTOSIHUM CIIPaBUTHCA TaHKHM. TaKThka
COBPEMEHHOIro 0051 moTpedoBaja M TOro, YTOOBI MEXOTHBIA
OrHEeMET He ObLI MPUBSI3aH TOJbKO K 3eMJie, HO U MOIHU-
MaJcs B BO3AyX (repMaHCKME OTHEMCTUYMKHU-TapallioTUC-
Thl) M, COYCKasICh, AEHCTBOBAJ MO Xeje300eToHHbIM J1O-
Tam (benbrus, JIbex).

Kak yxe ynomuHanocs, B!775 1. dpaHIy3CKUl UHXEHED
Hionpe n300pes anmnapaT U cMechb JJid orHcMeTaHus. B Tlep-
BYI0O MUPOBYIO BOWHY 3aXXuraTeJbHbi€ CPEICTBA MOJYUYUIU
0oJIblIIOE pa3BUTHE.

CoszparejieM paHIIEBOrO OTHEHHOTO IMpuOopa SIBaseTCs
MU3BECTHbIN pycckuit mzobperartenp 3urep-KopH (1893). B
1898 r. mzobperaTesb MPEITOXUI HOBOE OPUTMHAIBbHOE OpY-
KM€ BOEHHOMY MUHHUCTPY. OTHeMeT ObLI CO3IaH MO TEeM Xe
MNPUHIIMIAM, TI0 KOTOPbIM JACHCTBYIOT U COBPEMEHHbIE OTHE-
MeThl. [1prbop ObUT OYEHDb CAOXKHBIM M OMACHBI B ynmoTpeo-
JICHWU W Ha BOOPYXKEHUE MPUHSIT He ObLT IO IPEIOTOM «He-
peaqbHOCTH». TOYHOE OMMCaHWE er0 KOHCTPYKIIMM HE COoXpa-
Hwiock. Ho TeM He MeHee oTcYeT CO3MaHusl «OTHEMEeTa» MOX-
HO HadaThb ¢ 1893 T.

Tpu roma cryctss HeMelKuii u3ooperatens Ouuiep co-
3/1aJl OTHEMET aHaJIOTUYHOM KOHCTPYKIIMU, KOTOPbIii 0e3 KO-
JiebaHu#l ObLT MPUHST HAa BoopyxeHue. B pesynbrare I'epma-
HUU YIaJ0Ch 3HAUYMTEIbHO ONEPeIUTh APYyTHe CTpaHBl B pas-
paboTKe W CO3MaHMM HOBBIX 00pa3loB 3TOro opyxus. Broep-
Bbl€ B OOJIBIIOM KOJMYECTBE OTHEMEThI (WM IMJIaMEMEThl, Kak
TOTHAa TOBOPMJIM) KOHCTpyKIuu Dumiepa ObUIM UCIIOIb30-
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BaHbI Ha MoJjie 005 repMaHCKMMU Bolickamu B 1915 r. B nepu-
on IlepBoit MUpoBO#l BoiiHBI. ['epMaHCcKas apMUsT MMeJia TOT-
Ja Ha BOOPYXXEHWW TpU THUIIA OTHEMETOB: MaJlblil paHILIeBbIi
«Beke», cpemnuit panueBbiit «Kieiih» 1 O0IBIITON BO3UMBII
«I'po-> u ¢ ycrexoM ucnojib3oBana ux B 0ot0. PaHHUM yT-
pom 30 (mo mpyrumm ucTtouyHuKaMm - 29) mrong 1915 r. anr-
JIMACKME BOoMcKa ObLIM OlLIeIOMIEeHbl HeObIBAIbIM 3PEJIMILIEM:
CO CTOPOHBI HEMEILIKUX OKOIIOB BHE3AIMHO BBIPBAJIIMCh TPOMA/I -
Hble 3BIKU TJIAMEHU U C IIUTIEHUEM U CBUCTOM XJIECTHYJIU B
CTOpPOHY aHTJIMuyaH. BOT 4yTo pacckaszan oguH U3 OYeBUILIEB
MepBON KPYMHOW OTHEMETHOW aTaKW HeMIEB MPOTUB aHT-
Juickux Bolck 29 utong 1915 r.

«CoBeplIeHHO HEOXMIAHHO TMepBble JMHUM BOWCK Ha
(poHTEe ObUTM O0XBaueHbI TaMeHeM. He Obl1o BUAHO, OTKyna
nosiBuiicst oroHb. CojgaTel TOIbKO BUAEIU, YTO UX KaK OYATO
OKPYXXUJIO HEMCTOBO KpYTSleecs IjaMsi, KOTOpoe COMPOBOX-
JIAJIoCh TPOMKMM PEBOM U TYCTbIMU OOJIaKaMU UYEPHOTO JIbIMA;
TO 37IeCh, TO TaM B OKOIIBI WJIM TPaHIIEeHW MaJalr Karuiu KUTIs-
mero Macia. Kpuku u Boil moTpsicaiu BO3MyX, KOTAa OTHE/b-
HbI€ COJIIAThl TOJHUMAIUCh B OKOMAaX, MbITasiCh MPOJBUHYTh-
Csl Ha OTKPBITOE MECTO, OLIylIadd Ha cebe cuiy orHs. EnuH-
CTBEHHOE cMaceHMe, Ka3ajJoCh, ObIJIO B TOM, YTOOBI OexaTb
Has3aj, K 3TOMY U IpuOerau yueiaepiive 3aiuTHUKY. Ha 00/1b-
IIOM TIPOCTPAHCTBE ILJIaMsl TIPECIeqoBalO0 WX, M OTCTYILIe-
HUE MPEBPATUIOCH B... IOPaKeHUE».

Kazanocpk, yTo 3ambuiano Bce KPYroM M HUYTO XKMBOE
He MOXET CIacTUCh B 3TOM OyuyiomieM Mope orHs. Crpax
oXBaTuJl aHriM4aH. bpocast opyxue, aHTaIMiicKas exoTa B
naHuke Oexaja B Tbi, 0e3 eIMHOro BbICTpeJia OCTaBUB CBOU
MO3UIIUU, XOTS MOYTH HE MMejia MOCTpamaBIIUX OT OTHS.
Tak BCTynmuIu Ha TOJIsI CpakeHWI OTrHEMEThI, BIEPBbIE IPH-
MEHEeHHble HeMIIaMHU B MacCOBOM KOJIMUECTBE MPOTUB aH-
TJIMHACKON apMUU.

Heno B TOM, 4TO TOCJIe MEePBbIX YCMEIIHbIX Ta300a/JIOH-
HBIX, «XUMUYECKHUX», aTakK, MPeINpUHITHIX HEMIIaMU B arl-
pene-mae 1915 r., mpruMeHeHUE OTPABIASIOUIMX Ta30B YXe
He TOCTUrajo ycrexa, Tak Kak B BOMCKax aHIJIMYaH U ¢paH-
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1Iy30B OBICTPO MOSBUJIUCH CpeAcTBa 3aliuThl OT HUX. CTpe-
MSICh COXPaHWUTh MHULIMATUBY, HEMIIbl MCIIOJb30BaIU OT-
HEMEThl, PaCCUMThIBAs AOOUTHCSA ycleXa HEeOXUIaHHOCTHIO
UX MPUMEHEHUS U CUJIbHBIM MOPaJbHBIM BO3[EHCTBUEM
Ha IPOTUBHUKA.

Ha pycckom (ppoHTe HeMIbl BIepBble NPUMEHMIN OT-
HeMmeThl 9 HOs0ps 1916 1. B 6oto ceBepHee ropoma bapaHo-
Buun. OmHAKO 37ech MM HE yHajoch JOOUThCS ycmexa. Pyc-
ckne coipatel 217-ro m 322-ro MOJIKOB, HEOXMIAHHO TOJI-
Bepriuyecs OeidCTBUIO HOBOTO AJ HUX OPYXWS, HE pacTe-
pPSIKCh U YIOPHO 00OpOHsSIM cBou mo3uuuu. Hemenkas
MexoTa, MOAHABIIASACS TOA MPUKPHITUEM OTHEMETOB B aTa-
Ky, HATOJKHYJAaCh HAa CUJbHBIA PYXEWHO-IYJEMETHBIA
OrOHb M MOHecJsa OoJybliue MoTepu. Ataka OblIa copBaHa.
Pycckast xomuccus, pacciaeqoBaBiiast pe3yabTaThl MEepBOH
OTHEMETHOM aTakKu IPOTUBHMKA, cAenana CIAeAYIOLIUA BbI-
Bod: «IIpuMeHeHMEe OTHEMETOB C YCIIEXOM BO3MOXKHO TOJb-
KO ISl TOBEPLICHUS MOPAXEHUs MOTPSCEHHOTO U paccTpo-
€HHOTO MPOTUBHUKA».

B IlepBylo MUpOBYIO BOIHY MOSIBUJIMCH OTHEMETHI ABYX
TUIIOB. pPaHIEeBbIe (Majble U CpeAHUE, MIPUMEHsIeMble B Ha-
CTyNaTeJbHBIX IEHACTBUSIX) U TAXKeJbIe (MOJyTpaHIIE-
HbIe, TpaHIlIeiHble U KPEMOCTHbIE, UCIIOIb3yeMble IIPU 000-
poHe). Mexny MUPOBBIMU BOMHAMM MOSBMIICS TPETUM BUA
orHeMmeTa - (pyracHbIi.

KoHeuHo, OroHp A0 LM MOTYT ITOHECTU, K IpPUMeEpY,
ABMAlIMOHHBIE 3aXUTaTelbHbIe O00OMOBI, apTULIEPUIICKHE 3a-
KHTaTelbHbIE CHapsiAbl 1 MUHB. Ho camonersl, rayOouubl,
MYIIKA U MUHOMETHI SIBJISIIOTCSI OPYXMEM IalbHETO NeiCTBUS.
OroHp Ha OOJNBIINME PACCTOSHUS IMEPEHOCUTCS, 00pa3HO To-
BOPS, B «YIITAKOBAHHOM» BUIIE: TOTOBBIM K I€HUCTBUIO 3aXXKUTra-
TeJIbHBIA COCTAB «CIpSITaH» BHYTpU OOMOBI, cHapsga WUIu
MUHBI. A OTHEMET - OpyxXue OMMXHEro 0osl.

BrniocieacTBum orHeMeThl ObLIM MPUHSITHL HA BOOpYXeE-
HUE BCEX BOWWIIMX apMUI M MCIOJb30BAINCh IS YCUIe-
HMS OTHS TIEXOThI M MOJABJACHUS MPOTUBHUKA TaM, Tae Aei-
CTBUE PYXEHHO-IyJIeMETHOTO OTHSI OKa3bIBaJloCh HEJOCTa-
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TouHbIM. ApMuu ['epmanuu, @pannuu, Mranuu K Havamy
1914 r. mMmenn orHeMeTHBIE IToapas3nesieHus. B pycckoit, dbpaH-
IIy3CKOM, aHTJIMUCKOU U NPYTUX APMUSAX TAKXKE HAIIIU U~
pokoe NMpUMeHeHue Jerkue (paHlieBble) U TSXejble (TpaH-
LIeHbIE U MOJyTpaHIlEHbIE) OTHEMETHI.

KoHcTpyupoBaHue orHeMeToB B Poccun Hayanoch JIUIlb
¢ BecHBI 1915 T B 1916 1. GBUT MPUHSIT Ha BOOPYKEHNE paHIIe-
BbIlA OTHEMET KOHCTpyKIMu TaBapHuUIIKOTro. B ToMm Xxe romy
pycckue naxeHepsl CtpanngeH, [ToBapun, Cronuia n3odpe-
1 (pyracHbIii MOPILIHEBOM OTHEMET, U3 KOTOPOIO roprodast
CMeCh BhIOpachiBajiach JaBJICHUEM MOPOXOBbIX ra3oB. I1o cBo-
el KOHCTPYKIIMM OH MPEBOCXOAUJ MHOCTPAHHbIE OTHEMETHI,
B KOTOPbIX BbITAJIKMBaHUE OTHECMECH MPOU3BOAUIOCH C TO-
MOIIIbIO CXKaTOro Bo3ayxa. Becus oH B CHapsiXKeHHOM COCTOSI-
Huu 32,5 xr. JaabHOCTh OTHeMeTaHus cocTaBisiaa 35-50 M.
B Hauane 1917 r. orHeMeT Ipoliea UCIIBITAaHUS U IO Ha3Ba-
HueM CIIC mocTynui B cepuitHoe mpou3BoacTBO. OTHeMeT
CIIC ycnemHo nnpuMeHsiics KpacHoli ApMueii M B TOABI Ipaxk-
JTAaHCKOW BOMHBI.

PaHueBbiti orHemeT nepuoga [1epBoii MUpPOBOV BOVIHbLI: & - CTaslbHOW pe-
3epByap; 6 - KpaH; B - PYKOSITKA; I - rMOKWI PEe3VHOBbLINM LUNaHr; 4 -
MeTananm4ecknii 6paHacronT;, e - aBTOMaTUHYeCKui 3axuratesib
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I ueneil HacTymaTeabHOIO 00 U BBHIKYPMBAHUS He-
npusateabckux cua u3 JOToB ObUT MepeKOHCTPYUPOBAH U
YIUIMHEH OpaHICIONT OTHEMeTa, Ile¢ BMECTO OOBIYHOIO KO-
HUYECKOTO COIlJIa OH 3aMeHseTcsl [-00pa3HbIM, 3arHYTHIM.
Takass gopma 1O3BOJSIET OTHEMETUYNKY 3PHEKTUBHO HIeii-
CTBOBaTh MO aMOpa3ypaM HM3-3a YKPBITUI, CTOS COOKY OT
aMOpa3yphsl B «MepTBOIi», HEIPOCTPEIMBAeMOil 30He WU
cepxy HIOTa.

ITocne okoHuanus IlepBoil MMUPOBOIl OTHEMETHO-3aXH-
TaTCJAbHBIE CPEACTBA, KaK OAWH M3 BUIOB TAKTUYECKOTO OpY-
K1SI, TPOAOJIKAIM MHTEHCUBHO pa3BMBAThCA U K Havany Bro-
poil MUPOBOI BOMHBI 3aHSIM BaXKHOE MECTO B OOIIEH cucTe-
M€ BOODPYXEHHS apMUIl MHOTUX CTpaH MHUpa.

PaccMOoTpuM OCHOBHBIE KOHCTPYKIIMM IIAMEMETOB Ha
MIpUMeEpPe MOAENe Ieproaa MeXIy BeIMKMMH BOMHAMU, KO-
Jla OTHEMETHOE OpYXHE€ Pa3BUBAJOCh OCOOEHHO OYpHO.

PaHneBblii OrHEMET MpelcTaBas] cO0O0M cTalbHOMU
pe3epByap OBaJbHOW WMJIM UMJIMHAPUYECKONH (HOPMBI eM-
KocThio 15-20 1. Yepes KpaH pe3epByap HaIoJHAETCS Ha s
roproyveii XXUIKOCTbIO M Ia j CXKAThIM ra3oM. B HEKOTOpBIX
CUCTEMax AaBJ€HUE CO3MAeTCS IIyTEM BBIITYCKa CXaTOro
rasa M3 0cob0ro MaJeHbKOro 0aJUIOHYMKA, BCTaBISIEMOTO
nepea pabdoToil B pe3epByap; B 3TOM ciydyae yaapHUK Oaj-
JIOHYMKA BBIXOOMT HapyXy yepe3 KphIIIKY pe3epByapa. Pe-
3epByap paccuuTaH Ha gaBiaeHue g0 50 atM., pabouee maB-
nenue 12-20 atm.

[Ipu oTxpbIBaHUU KpaHa MPU MOMOIIM PYKOSTKH KU~
KOCTh 4epe3 TMOKUI pe3UHOBBIN LIJAHT U MeTalIudyeCKUi
OpaHICTIONUT BhIOpachiBA€TCS HApPYXy U MPUBOAMUT B JAcHi-
CTBUE aBTOMAaTMYECKUI 3aXuUTaTesdb. 3axXurareb Ipea-
CTaBysieT co00i KOpoOKY ¢ pyKosATKOM. B mepenHei yacTu
Ha IIapHUpax YKpeljeHa cToliKa ¢ KpblmKoii. C HUXHel
CTOPOHBI KPBILIKK MpPUKJIENaH KploukooOpa3Hoi (opMmbl
HOX-yIapHUK, CAyXallWi 1J1s1 pa30uBaHUsl aMITyJIKU C Cep-
HOW KHUCJIOTOM.

IIpu BeIXOAE U3 OpaHICIIONTA CTPYS KUAKOCTH yIapseT B
CTOMKY 3aXXuraTesiss, KoTopas OIPOKUIBIBACTCS U YBJIEKAET 3a
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Tsxenbivi orHemeT nepuoaa llepBovi MUPOBOK BOUHbI: & - XeJIe3HbI pe-
3epByap; 6 - ayroobpa3Hasi BbiBoAHasi Tpyba; B - KpaH; I - PyKOSITKa Kpa-
Ha; A - CKOObI;, K - GPE3eHTOBbIV LUIaHr; 7 - GPaHACMOUT, M - PYKOSITKa
ynpaBnieHusi; H - 3axuratesib; O - ogbemMHoe rnpucrnocobseHve; n - Mme-
Ta/INYECKNI  LUTBIDb

€000 KPBIIIKY; yTIapHUKOM KPBIIIKH Pa30MBacTCsI aMITyJiKa C
cepHoii kucioToil. CepHast KUCI0Ta, AeCTBYSI Ha MaKJII0, CMO-
YEeHHYIO B O€H3WHE U ITOCHIIIAHHYIO 3aXKUTATEeJIbHBIM ITOPOIII-
KOM, I1aeT OTOHb, U BbITEKalOI1asl XKUIKOCTb, BOCTLIAMEHMB-
1IMCh, 00pa3yeT OrHeHHYIO CTpylo. PaH1IeBbI OrHEMET mepe-
HOCHUTCS TIpU MOMOIIM peMHel 3a muieyamu. HanpapieHue
CTPYH XKUIKOCTU TACTCS MPU IMTOMOIIUA NMPUKPEIIIeMOi K
OpaHICTIONTY pyKOSITKY yIIpaBaeHUs1. MOXHO YITpaBIsITh CTPY-
eif, mep>xach pykKaMu HEMOCPeACTBEHHO 3a OpaHAcmoiT. st
9TOr0 B HEKOTOPBIX CUCTEMaX BbIMYCKHOUN KpaH MMeEeTCs Ha
caMoM Opanjcroiite. Bec mopoxHero paHUeBOro rjamMmeme-
Ta (CO LIJIAaHTOM, KparoMm u 6paHacnoitom) 11-14 xr, cHa-
psKeHHOoro - 20-25 KT.

TsxKeJiblii OTHEMET MPECTaBIISIT COOOM KEeJIe3HbIN pe-
3epByap C AyrooOpa3HOM BBIBOOHOI TpyOOM, KpaHOM, PYKO-
SITKOI KpaHa M cKoOaMu IJIsI MePeHOCKU Bpy4yHYI0. BricoTa
ero 1 m, nuamerp 0,5 M, nmosiHag emkocThb 200 J1, Tojie3Hast -
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—— Joprovar mudrgems

.._U__ — ‘___
b~

®yracHbiti orHemeT riepuoga [lepBosi MUPOBOK BOVHbI: @ - Xene3Hbli Uu-
amHAP; 6 - MOPLUEHb, B - COMJIO; I - TEPOYHbINA 3aXUraTesibHbI/A MaTPOH; A
- 3apsAHvK; € - [OPOXOBOV BblOpachiBalOLME NaTpoH; X - 3/eKTpu4ec-
KWl 3anas; 3 - 3JIEKTPUYECKUI MpoBOL, U - UCTOYHUK 3/I€KTPUHECKOro
TOKa; K - LUTHIPb

160 1. CxxaThlit ra3 HaAXOAUTCS B 0CO00M OYTHUIU U TTPY TTOMOLLA
pPE3UHOBOI COEIMHUTEIbHON TPYOKHU, TPOMHUKA U MAaHOMET-
pa mofaeTcs B pe3epByap BO BCe BpeMsl IEMCTBUSI OTHEMETa, T. €.
B pe3epByape IMoanepxKuBaeTcsl MmocrosiHHoe aaBiaeHue (10-13
at™.). K kpaHy npucoearHeH ToJCTbIi Ope3eHTOBbBIN LIJIaHT JJTU -
Hoii 8,5 M. BpaHACTOUT ¢ pyKOSITKOI yIIpaBJIeHUS U 3aXurare-
JIeM MpUY OMOLIY MOIBEMHOIO ITPUCTIOCOOJIEHMS TTOIBUXHO YK~
peruieH B METaJLTMYECKOM ILUThIpe. 3aKUTaTeICM B TSKEJIOM Or-
HeMeTe MOXKET CJIYXUTb TaKoe XXe MPUCIOCOOIeHre, KaK U B
PaHIIEBOM, WIM Xe€ 3aXKUTIaHue MPOU3BOJUTCS 2JIEKTPUIECKUM
TOKOM. Bec mopoxHero Tskesnoro rjamemera (0e3 1ijaHra u
MOIBEMHOTIO IIPUCIIOCOOJIEHUST) OKOJIO 95 KT, CHapsSIKEHHOTO -
okojio 192 xr. lanpHocTh noneta crpyu 40-60 M, cekrop mopa-
xeHusi 130-180°. BpeMsi HenmpepbIBHOTO AEWMCTBUS OKOJIO |
MUH., ¢ iepepbiBaMU - 10 3 MUH. OOCIyKMBaeTCs pPacyeToM U3
ceMu 4esioBeK. BrIcTpenom M3 orHemMeTa rmopaxaercs IIOMaab
ot 300 1o 500 M’. [Ipu h1aHrOBOM MJIM KOCONPHLIEILHOM OF-
HeMEeTaHUHU I0 aTaKylollleMy NPOTUBHUKY OTHUM BBICTPEJIOM
MOXeET ObITh BbIBEZEHO M3 CTPOSI 10 B3BOJA Mex0Thl. [TonaBiiuii
IO CTPYIO OTHEMeTa TaHK OCTaHABIMBACTCS U B OOJIBIITMHCTBE
cIyJaeB 3aropaeTcs.

BcnenactBue BbicOKOro pabouero maBiieHUS (B IOJTO-
pa-IBa pas3a BblllIe, YeM Y paHLEBbIX OTHEMETOB) CTPYs OT-
HecMecu, BhlOpachiBaeMas TSIXKEJIbIMU OTHEMETaMU, 00J1a-
naeT OOJIbIION yAapHOU CUJIoi. DTO MO3BOJSIET MOAABISATh
OTHEBBIE COOPYXEHHS NPOTUBHMKA OTHEMETaHHEM II0
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0oOCBhINIKe aMOpa3ypHBIX CTeH. MeTaHUe OTHSI MOXHO IIPO-
W3BOJUTh C MO3ULIMI, PACIIOJOXEHHBIX BHE ceKTopa 0030-
pa u obcTpesia nmogaBiasseMoro coopyxeHnus. Ctpys ropsiiei
OTHECMeCH, YAapsIsICh O CKJIOH ero OOCBINKMU, PUKOLIETUPY-
eT U 3abpachiBaeTcsl B amMOpa3ypy, YHUUYTOXKasl UM I1opa-
>Kasl BeCb 00eBOI pacyer.

Ilpu BeneHUU 00S1 B HACEJEHHOM MYHKTE, MPUCIIOCO0-
JIECHHOM K 0OOpOHE, OTHEMETariie U3 OorHeMeTa MO3BOJISIET
OIHVM BBICTPEJIOM B OOMHMILY, OKHO, ABEPD WU MPOJIOM IIO/I-
Keub 3aHMMaeMoe TPOTUBHUKOM 3[aHUE.

DyracHelii OrHEMET TI0 YCTPOMCTBY W MPUHLNITY Jeii-
CTBUSI OTJMYAJICS OT paHLEeBbIX. B (hpyracHOM orHeMeTe HET
OasyloHa co CXaTbhIM ra3oM, a OTHECMCCh U3 pe3epByapa BbIO-
pachIBaeTCsl JaBJIEHUEM Ta30B, OOPa3yIOIIUXCS MPU CrOpaHUU
nopoxoBoro 3apsiaa. CylecTByIOT ABa BUAa (pyracHbIX OTHe-
METOB: ITOPITHEBBIE M OecropiIHeBble. PyracHbINI OrHEMET CO-
CTOUT U3 XeJIe3HOTO LMJIMHApa U TnopiinHda. Ha comno Hazne-
BaeTCs TEPOYHBIN 3aKUTraTeIbHbII AaTPOH, a B 3apsIAHUK BKJ1a-
JIBIBAeTCS IOPOXOBOIM BHIOpAChIBAIOIIMKA MHATPOH C 3JIEKTPU-
yeckuM 3amnanoMm. K 3anany mprucoeauHeH 3J1eKTpUIeCcKUi Uin
CTIEIUAIBHBIN CAllEPHBIA TTPOBOM, TIPOTSIHYTHIA HA pacCTOsI-
Huu 1,5-2 KM K UCTOYHMKY 3JIeKTpuuyeckoro toka. Ilpu mo-
MOIIIY IIThIPs (yracHbIi OTHEMET yKperuisieTcs: B 3emie. Bec
MOPOXKHEro (yracHOro orieMeTa 0KoJjo 16 Kr, CHapsiKeHHO-
ro - okojio 32,5 xr. IlopoxoBble raspbl, Mojydyawliuecs: Mpu
CropaHMM BHIOpACHIBAIOIIETO MaTPOHA, TOJKAIOT MOPIIeHb U
BbIOpachIBaIOT XUAKOCTh Hapyxy. Bpems peitictBust 1-2 c.
HanpHOCTh mojieTa cTpyu 35-50 M. DyracHble OTHEMETHI yC-
TaHABJIMBAIOTCS HA MECTHOCTHU rpynnamu oT 3 go 10 mryk.

OCHOBHblIe AaHHble 00 OrHemMeTax pPas3J/INYHbIX
apMunii MeXBOEHHOro nepuoaa

T'ocynapcTBo Tepmanus
Tun ornemera PaHueBblii
HazBanue ormemera «Beke»

Bec ornemera, Kr:

MTOPOKHETO 10,5
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CHapSXKEHHOTO 21,5

PabGouee naBneHue, aTMm. 23

JanbHOCTh TOJieTa CTpyU, M 25

l'optouas xuakocts CMech KAMEHHOYTOJIbHO CMOJIBI
C JIETKMMH M TSKeJIbIMH YIJIEBOAOPOIaMU, KAMEH-
HOYTOJIbHBIM MACJIOM M CEPHHUCTBIM YIJIEPOIOM
I'a3, mpousBoAsAIIM fJaBleHNE HA XUIKOCTh
Yraekuciaora

Tl'ocynapctBo I'epmanns
Tun oramemera PanueBbrii
HasBaHnue orueMmera «Kneinp->
Bec orHeMera, KT;

TTOPOXKHETO 14,0
CHapsSIXKEHHOTO 30,0
PabGouee naBiaeHue, aT™. 23

JlanbHOCTh Mmojera cTpyu, M 22

loprouast xuakoctb CMech KAMEHHOYTOJILHOM CMOJIbI
C JIETKMMH M TSKeJIbIMH YTJIEBOJAOPOIaAMH, KAMEH-
HOYTOJIbHBIM MACJIOM M CEPHUCTBHIM YTJIEPOIOM
I'a3, mpou3BoAsIINii TaBIeHWE HA XUIKOCTh
Yraekucaora

T'ocynapctBo I'epmanus
Tun oruemera TaxKeablid
Ha3zBaHue oruemera «I'pod»
Bec ornemera, Kr:

MOPOXHETO 35,0
CHapSI)XKEHHOTO 135,0
Pabouee naBneHue, atM. 15

HanbHOCTh MoJjieTa cTpyu, M 35-40

lNoprouast xkuakocts CMech KAMEHHOYTOJIbHON CMOJIbI
C JICTKMMMU U TSA2KEJIbIMMU YIJICBOAOPOAAMU, KAMCH -
HOYTOJIBHBIM MACJIOM U CEPHUCTBIM YIJIEPOIOM

I'a3, mpousBoasIIIMIi TaBJIeHUE HA XUIKOCTh
Yriaekuciaora
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T'ocynapcTBo ®panuus
Tunmornemera Panuessrii
HasBaHue ornemera «No 1 6uc»
Bec orHemera, Kr:

MMOPOXKHETO —

CHapSIXKEHHOTO 23,0
Pabouee naBiieHue, aTM. 50

HanbHocTh Tosieta cTpyu, M 18-30

loprouast xuakocth CMech KAMEHHOYTOJILHONM CMOJIbI
c 0eH30JI0M

l'a3, mpousBoasiMii faBjieHWE Ha XUAKOCTb
CKaTbIiiBO3IyX

T'ocymapcTtBo

Tumn oraemera
HasBaHue orHemeTa
Bec ornemera, Kr:
TIOPOKHETO —
CHapsKEeHHOTO

Dpanuus

Taxkenblit
«Ne 1 u 3 ouc»

30,0

Pabouee naBnenue, atM. —
JanbHOCTb IoJieTa CTPyU, M —
T'oprouas xuaxocts CMeCh KAMEHHOYTOJIbHOM CMOJIbI

¢ 0eH30J10M

I'a3, mpousBoasIMii 1aBIeHNUE HA KUIKOCTh

CkaTblii BO3IyX

T'ocymapcTso

Tun oruemera
Ha3BaHue orHeMeTa
Bec ornemerTa, Kr:
MMOPOXHETO —
CHapSKEHHOTO

PaGouee naBiaeHue, aTMm.

dpaHuus

Taxkenblit
«Oruemer Ne 1»

125,0
140

JampHOCTh TIONTeTa ctpyn, M 30
loprovas xuakocth CMeCh KAMEHHOYTOJIbHOM CMO-

JbI C 0E€H30JI0M
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Fa3, HpOI/IBBOZ[HH_II/Iﬁ JaBjeHue Ha XKUakocTh CxKaTblil

BO3IyX

T'ocynapcTBo
Tumnoruemera
Haszsanue oraemera
Bec ornemera, Kr.
TMOPOXKHETO
CHapSKEHHOTO

PabGouee naBneHue, aTm.

AHramsa
Paunuesbrii
«Jloypeno

176
28,0
15

HanpHOCTh mojera ctpyu, M 30-35
loprouasa xunkocts Cmech pochopa, cepoyriepoaa

M CKHNHIAapa

l'a3, npousBoAsAIINIA TaBleHNE HA XKUIKOCTh

Yriaekuciaora

T'ocymapctBO

Tun oruemera
HasBanue orHemeTa

Bec orHemerTa, KT
ITOPOXKHETO
CHapSIKEHHOTO

PabGouee naBieHue, aT™.

AHrausa
Taxenblii
«BunceHnr»

Ok. 1000
Oxk. 1500
15-81

HanbHOCTB TIOJIeTa cTpyn, M 60-80
I'optoyas xungkocts HedTb, 0€H3MH 1 KEPOCHH
l'a3, mpousBoAsIIMii faBIEHUE HA XXUAKOCTb

CkaThblid BO3IyX

T'ocynapcTBo

Tun orHemera
HasBaHue ornemMera
Bec ornemera, Kr:
MMOPOXKHETO
CHapSKeHHOTO

PabGouee naBieHue, aTMm.

AHIINA
Taxeablii
«KpenocTtHoii J/Iusenc»

Ok. 2500
3700
24



NEXOTHbLIE MJIAMEMETbI - OTrHEMETbI

HanbHOCTb mojera ctpyu, M o 200

loprouast xuakocts HegTh, G€H3UH M KEPOCUH
I'a3, mpousBoasIIMil TaBIeHUE HA KUIKOCTh
CxaThlii BO3AYyX

T'ocymapctBo Nranusa

Tumn orHemera Pannessbrii (6 1)
HasBaHue orHemeTra «DLF>»

Bec ornemera, Kr:

IOPOXKHETO -

CHAPSKEHHOIO -

Pabouee maBneHue, atm. -

HanbHOCTh TojieTa CTpyu, M 25

l'oproyast KuaKOCTh —

I'a3, mpou3BoAAIINIA JAaBIEHUE HA XUIKOCTh

l'ocynapcTtBo CIIA

Tun orHemera Tsaxenswrii (16 1)
Ha3zpaHnme ornemera «Boyd Ne 3»

Bec ornemera, Kr:

TTOPOKHETO -

CHapSIKCHHOTO -

Pabouee naBieHue, atM. 15

JanbHOCTh Tojieta cTpyd, M 35

loproyast XMIKOCTh —

Fa3, HpOI/IBBOI[HH_[I/Iﬁ JaBJICHUE Ha XKMIKOCTb BO,I[O])OI[

D10 KOHCTpYKIMU orHeMeToB 20-30-x romoB. Co3gaHHOE

IIO3JHEC OTrHCHHOC OPYXME NAaJICKO YIIJIO OT 3TUX IICPBLIX 00-
pa3noB, HO €ro KJ'IaCCI/I(I)I/IKaLII/IH B LICJIOM COXpaHUJIaCh.

[TepBriit coBeTckuil panueBsiii orHeMeT POKC-1 Obin

coznaii B 1940 r. B utone 1941 r. npoliyv NOJUMTOHHBIE UCTIbI-
TaHua U pyracHeie orHemMeTrsl ®OI'-1. OHU TpencTaBIsSIN
coboit 6amnoH ¢ 25 1 roproueit cmecu. OrHemeranue Ha 80-
100 M mpoucxoauao 3a cYeT JaBJeHUS BHYTpU OajjioHa IO-
POXOBEIX Ta30B Ipu cpabareiBaHuM 3apsama. ®OI'-1 - orHe-
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MeT pasoBoro neiictBus. Ilocie BbicTpesia MpuOOp OTIIpaBIIs-
JIM Ha MYHKT Tepe3apsaku. B xone BoHbBI MOSBUIMCH UX MO-
mudukanny - POKC-2, POKC-3, ®OrI'-2. POKC-2 nipu Bece
CHapsIXkKeHHOro npubopa B 23 Kr (HaCOUHHBIN MeTaanyec-
KM pe3epByap ¢ roprwoyeil cMechblo, THOKUIA IIJIaHT U PYyXbe,
BBIITyCKaBIlIee M MOMXKUTaBIllee 3apsil) «MeTall» oroHb Ha 30-
35 M. EMKocTH pesepByapa xBaTayno Ha 6-8 myckoB. POKC-3
cHapsixkasics 10 1 BI3KO orHecMecu M MOT TIPOU3BOAUTH C
IIOMOIIBIO CXKATOr0 BO3ayxa 6-8 KOPOTKMX WM 1-2 3aTsx-
HBIX OTHEBBIX BBICTpEJa Ha JaJIbHOCTh 35-40 M.

®yracHeie orHeMeTsl POI-2 ycTaHaBIMBAIKMCh 1A OTHEBOM
MTO3UIINM CTAIIMOHAPHO B IPYHT M O€3 TTepe3apsiaKi MOTJIU TIPO-
M3BOJIUTH TOJBKO OAMH BBICTPEJ, BbIOpachiBas MpU 3TOM II0[
JEHCTBUEM MOPOXOBBIX Ta30B BBHIIIMOHOIO MOPOXOBOTO 3apsaa
25 11 ropgieil orHecMecH Ha paccTosiHue oT 25 mo 110 M.

B roabl BoiHBI Hallla TPOMBIIIIEHHOCTh Hajlaguia Mac-
COBBII BBIITYCK OTHEMETOB, YTO MO3BOJIMJIO CO3AaTh IleJible

CoBeTckuii amnysoMeT nepuoaa Havana Benuvkori OTe4ecTBEHHOV BOWHbI:
1 - npuuen; 2 - amnyna ¢ caMOBOCMIAMEHSIIOLLEeiCs CMeCblo; 3 - Kopryc
amnysniomeTa; 4 - nopoxoBori naTpoH; 5 - 6oek; 6 - CryckoBOW KPIOHOK; 7 -
pydka [/1s1 noBopoTa v HaBoaku; 8 - npyxuHa, 9 - TpeHora
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noapasznaeneHus u yactu. OrHeMeTHbIE NmoApa3ae/eHus 1 ya-
CTH WCIOJIb30BAJINCh HA BaXXHEUIINX HAIlpaBIeHUSIX, KaK B
HACTYIJIECHUH, TaK U B 00OpOHE, HEOONBIIUMHU TPYMIIaMU 1
MaccupoBaHHO. OHM TPUMEHSIUCH [UId 3aKperuieHMs 3axBa-
YEHHBIX pybexeil, oTpaxkeHUs1 KOHTpaTaK MPOTMBHMKA, MPU-
KPBITUSI TAHKOOMACHBIX HaMpaBJleHUI, 3allUTHl (pJIaHTOB U
CTHIKOB YacTell ¥ IS pelleHMS IPYyTUX 3amad.

B Cranunrpane B HOsi0pe 1942 r. orHEMETUYUKU BXOAUIU
B COCTaB WITYpMOBBIX I'pymin. C paHIIeBHIMU IpuOOpaMu 3a
CIIMHOM OHW MOANOJ3aJIM K TMTIEPOBCKUM MO3ULIMAM U 00-
pyllMBajid Ha amMOpas3ypbl OTHEBOH IKBaj. 3aBepllajoch IO-
JlaBJIeHWE TOYEK rpaHaTOMeTaHUEM.

Bor nanexko He MOJHBINA MepeyeHb MoTepb, KOTOpbie Bpar
IOHEC OT COBETCKMX PaHIIEBBIX OTHEMETOB: XHBas cuia -
34 000 yenoBeK, TAHKU, CAMOXOJAHEIE OpYAus, OpOHETpaHC-
noptepsl - 120, JOTs1, A30TH u apyrue orHeBble TOYKU -
3000, aBTomMamMHBl - 145- 3mech 4yeTKo BMIHA OCHOBHAas
0o0JlacTb TpUMEHEHHUSI 3TOro 0OEeBOro CpeACTBa - YHMUTOXE-
HHe (OPTCOOPYKEHUIA.

bBykBanbHO HaKaHyHe BOWHBI ObLI 3aMmaTeHTOBaH (yrac-
HbIN orHeMeT 6patbeB B. C. u J1. C. BorocioBckux, KOTOpPHIit
He TpeBpalllajd HacTylaBIlliMe TaHKU B I'pydbl 0OropeBIIero
MeTaJjlia, a JIUIb «BBIBOAUI H3 CTPOSI 9KUMNaXU» (KaK CKazaHO
B onucaHuM uU300peTeHus). K ToMy ke oH 00Xoauscs 3HAUYM-
TeJIbHO NellieB/ie MPOTUBOTAHKOBBIX MUH M ObUT BIOJHE Oe-
3omnaceH B obpameHuu. Ilepen 6oeM 3ampaBieHHbI caMOBOC-
TUIaMEHSIONeNCs KUAKOCThIO MEeTaUIMYECKUN WM PEe3UHO-
BBIIi pe3epByap C IJIMHHOMN TPyOKOI 3aKarbIiBajcs B I'PYHT
WIN CHEr TaK, YTOOBl HAapyXy TOpyaj TOJbKO €€ TMepelHU
3arHYThIi KOHEILl ¢ BBIXOAHBIM OoTBepcTHeM. Korma Ha eaBa 3a-
METHBIM XOJIMUK Hae3XaJl BpaXXeCKHU TaHK, eTo TYT e OKa-
ThIBajia MOIIIHAsI CTPYd rOpioveil cMecHu, BBHIpBIBABIIASICS M3-
moxa 3emau. Ilone, 3aMUHUPOBAaHHOE TaKMMHU OTHEMETaMHu,
MpU TPOXOXICHUU TAHKOBOW YacCTU MPOTUBHUKA M3PbIrajio
NeCSITKU OTHEHHBIX (DOHTAHOB, OPBIZXKYIIUX BO BCE CTOPOHHI.

B Havasie BOMHBI HALIMMU BOMCKaMU B Ka4yeCTBE 3aXKUra-
TEeJILHOTO CpeACcTBa OJIMKHETO 00T IIPUMEHSIJICS «aMITYJIO-

111



OrHEMETHO-3AXWUIATEJIbHOE OPY)XUE

MeT», CBOEOOpa3Hblii MUHOMET HECKOJIbKO U3MEHEHHOTO YC-
TpoiictBa. OH COCTOSUT U3 CTBOJIA HAa TpeHore. BrIIMOHOI 3a-
psii - OXOTHUYMIA NaTpoH 12-ro Kanubpa - BbIOpachiBal Ha
240-250 M ammyny AXK-2 UM TEpMUTHBIN 11ap Ha JaJbHOCTh
150-250 m. Ammyna AXK-2 nipeacTaBisijia co00i CTEKISIHHYIO
WIN TOHKOCTEHHYIO METaJNIMYecKyio cdepy mumamerpoMm 120
MM M BMECTUMOCTBIO 2 JI, C OTBEPCTHEM JJIs1 3AIMBKHU CMECH,
KOTOpPOE FeépMETUYHO 3aKPhIBAJIOCH MJIOTHO 3aBUHYMBAIOIICH -
¢sI TIpOOKOIA ¢ MMPOKIAIKON. AMITYJTBI CHAPSIKATNCh KUIKOCTBIO
KC unu BI'C. I1pu yaape o nipensTcTBue 0001049Ka pa3pylianach
1 XXMIKOCTb Ha BO3IyXe caMoBOCILIaMeHs1ach. Bec ammynome-
Ta COCTABJISAI 28 KT, CKOPOCTPEIbHOCTD - 10 8 BHICTP./MUH.,
pacuer - 3 yenoBeka.

[TpuMeHsIMCh aMITyIOMEeThI IO TAHKAM NMPOTUBHUKA, TIO
HOTam u JI30Tam, 61uHgaxaM i «BbIKYpUBAHUS» U «BbI-
KUTaHUS» HEMPUITES.

B mocineBoeHHOE BpeMsT OTHEMETHI ITOJIYIMIIN CBOE HaJb-
Helillee pa3BUTHUE.

B CCCP 0Obl1 IpUHST HA BOOPYXXEHUE JTETKUI MeXO0T-
Helir orHeMeT JITIO-50. D10 paHIIEeBHIiT, ITOPOXOBOIL, Oec-
MOPIIHEBOW OTHEMET MHOTOKPATHOTO AEUCTBUS C DJIEKT-
pUUYECKHMM CIOCOOOM ympaBiieHUsS orHeMmeTaHus. OH 1o-

OTe4eCTBEHHbIN /1erkvii NexoTHbIVi paHueBsbiti orHemeT JIMO-50
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paxaeT 1LeJu HeNoCpPeACTBEHHO Topsiuleii OrHECMEChIO.
31ech MOJHOCThIO OTCYTCTBYIOT KaKMe-JIM0O CHapsiabl, Ha-
YUHEHHBIE 3aXXUTAaTeJIbHBIM cOCTaBOM. OTOHB JIETUT B «4UH-
CTOM» BUIE K IIEJIU.

JITTO-50 npeaHa3HayeH IS TOpaXXeHUsl XMUBOU CUJIbI
MPOTUBHMKA, HaXOASIIEHCS Ha OTKPBITOM MeCTe WJIU B
TpaHWeEAX, OAMHAaXax U Ipyrux ykpeituax. Leaxsamu Mo-
IYT TaKXe CIYXHUThb NEPEBSIHHbIE CTPOCHUSI U COOPYXEHMUS,
KOTOpBIe HEOOXOOMMO TOIXKe4Yb, MCXOAST W3 YCIOBUIT Ooe-
BOU 0OCTaHOBKM.

OrHeMeT 00CIy:XKMBaeTCsl OAHUM 4YeJIoBeKOM. Macca cHa-
psixenHoro JITTO-50 - 23 kr. OHa pacnpeaensieTcsl Claeaylo-
UM obpasoM. B pykax y orHemeTurnka KOpoTKOe pybe Mac-
coit 3,2 Xr u npmuHOM 968 MM. A OCHOBHAs TSIKECTh - 3a TIie-
YyaMu, B paHle, B KOTOPOM pa3MellaloTcs TpU OaljioHa, CHa-
psiKeHHBIE orHecMechlo. B kaxaom ee mo 3-4 ;1. DToro Koju-
YecTBa OTHECMECH JIOCTaTOYHO, YTOOBI MPOM3BECTU OAUH BbI-
ctpei. JaabHOCTh OTHEMETaHUs MPU HaBECHOW TpaeKTOpUHU
coctapisieT He MeHee 70 M. Hamubonee spdpeKTUBHBIM CUM-
taetcsa paccrossHue B 40-50 M. MMeHHO B 3TOM cilydae co-
3IAI0TCS YCIOBUSA I HAVUIYYIIeTO TOpaXeHUs IIeNIei.

YcrpoiicTBo orHeMeTa HecaoxHO. OH COCTOUT U3 paHILa
¢ Oa/ulOHaMM, PYXbs, IIJaHTa U COTKU.

B ornemete JIITO-50 HeT MOpLIHS, BHITAJKUBAIOIIETO OT-
HecMech B cTBOJ (OpaHacnoiiT). Ero pojib BHIMOJHSIIOT MOPO-
xoBBIe Ta3bl. [10o3TOMy OTHEMET M Ha3BIBAETCS ITOPOXOBEIM,
OecnopirHeBBIM. B BepxHel yacTv KaXkaoro OaJijloHa paciio-
JlaraeTcs MOpoxoBasi KaMepa, B KOTOPOM pa3MeIaTcs I0-
pOXOBOIt 3apsn M mmponaTtpoH. Korma orHeMeTYnK HaxXuMa-
€T Ha TOJI3yH CITyCKa, 3aMbIKaeTcs daeKTpudeckas uemnb. Cpa-
0aTbhIBaeT MUPOMATPOH, NMOPOXOBOU 3apsia BOCIIAMEHSIETCS.
OOpa3oBaBuIMECs] MOPOXOBbIE ra3bl CO3AAIOT B 3aMKHYTOM
o0beMe OajioHa M30BITOUHOE AaBjieHue nmpumepHo B 30 krc/
cM’. Braronapst 3ToMy orHecMech BBITECHSIETCS Yepe3 o0paT-
HBIH KJIallaH B KOJUIEKTOP, KOTOPHIi SIBJIIETCS OOIIMM IIJIST BCEX
Tpex 0aJUIOHOB, U Aajiee Yepes IJIaHT B CTBOJ pyxXbs. Ha mynb-
HOIl YyacTu CTBoJIa 3aKperieHa oboiiMa, B KOTOPYIO 3apaHee
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BCTaBISIOTCS TPpU YHUGPUIIMPOBAHHBIX 3aXKNTaTeIbHBIX TTaT-
poHa (K KaxmaoMy Oa/UIOHY «CBOI» ImarpoH). OouH M3 HUX cpa-
O0aThIBaeT B TOT MOMEHT, KOTJa OTHEeMEeTYMK HaXXUMaeT IOoJ-
3yH CITycKa.

Korma orHecMech ¢ CHJIONM BBITAJIKMBAETCS M3 HacaaKu
CTBOJIa PYXbsI, OHA TTOKMTAETCS TJIaMEHEM OT YHU(DUIIMPO-
BaHHOTO 3aXKUTAaTEJIbHOTO TaTpoHa U TOpsIell CTpyell BhIO-
pachiBaeTcs Ha 1eab. Ilocie BeIOpoca orHCCMecH BCS KMOAKO-
CTHasg KOMMYHHMKaIus - oOpaTHBIM KjalaH, KOJJIEKTOp,
IIJIAHT U CTBOJ - MPOJyBaeTcss MTOPOXOBBIMU Ta3aMu, YeM yC-
TpaHsieTCsl MOATeKaHWE OTHECMECU C IYJIbHOIO cpe3a PYXKbs
mocJjie BeICTpea.

Onekrpuaeckas cxema JITIO-50 mmo3BossieT orHEMETUM -
Ky BKJIIOYaTh OAaJIJIOHBI IT00YepeaHO. JIJIsT 3TOro CIy>XKUT cIie-
LIMabHBIN TiepeKiTtouaresb. OrHeMeranuve MOXHO TTPOU3BO-
IUTh U3 pa3JIUYHbBIX TTOJOXEHUH - JexXa, cTos, ¢ KoJjieHa. [1pu
koMaHze «K 6010» ormemerumk rmepeBonut JITTO-50 u3 moxom-
HOTO TIOJIOXEHUSI B 00€BOE€ M M3TOTABJIMBAETCS K OTHEMeTa-
Huto. Ha BhINTOJTHEHWE BCEeX ITUX AEUCTBUII HOPMATUBOM IIpe-
aycMoTpeHo He 6osee 20 c.

HormycTruM, BBICTpe MPOU3BEeAEH U liejb MmopaxeHa. Ho
TYT Xe MosiBUiach npyras. [loBTopHOe orHEMeTaHUEe MOXHO
MPOM3BECTU TOYTU MTHOBEHHO. Benb Ha TpM BhICTpea IOA-
psia oTIycKaeTcsl Bcero 5-7 c.

Korma 6anmoHBl B paHIle MOCJe TpeX MPUIETbHBIX BBICT-
peJIOB OKa3bIBAIOTCSl TMyCTBIMU, TO OHU Tiepe3apsikatorcs. Ha
970 3aTrpauyuBaeTcs 8-10 MMH., M OTHEMETUMK CHOBa IOTOB K
NEUCTBUSIM.

JITTO-50 siBnsgeTCcsT OTHEMETOM MHOTOKPATHOTO EHCTBUS.
lapanTuiiHoe yKnci0 6€30TKa3HBIX BHICTPEJIOB COCTaBIISIET HE
MeHee 600, T. e. mo 200 U3 Kaxmoro Ga/uIOHA.

Ha BoopyXeHuHM Hallleil apMUU COCTOMUT U TSIXKEJIbINA Tie-
xoTHBI orHemetr TIIO-50.

OH mnipenHa3HavyeH JJIs1 TTOpaKeHUsT KUBOW CUJIbI TIPOTUB-
HUKa, PacHoJOKEHHOU OTKPBITO WM B YKPBITHSIX, a TaKXe
IUIST OTpaXkeHMsl aTaK U KOHTpaTakK. DTOT OTHEMET - ITOPOXO-
BOI, TIOPIITHEBOIW, TOPM3OHTAIBHBIN, MHOTOKPATHOTO TIpUMe-
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HeHUs, ¢ J1aeToOM, C MEXaHUYECKUM U IJEKTPUUECKUM CIIO-
cobaMM NpUBEAEHUS B NEHCTBUE.

B kaudectBe pabouero Tejia, BBITAJIKMBAIOLIETO OTHCCMECH
13 0aJIoHa, UCIOJIb3YIOTCS ITOPOXOBbIE ra3bl, 00pa3ylolue-
Cs MIpU CrOpaHUM MOPOXOBOTo 3apsiga. [IpuHUMIT 3a€Ch 3a10-
KEH TOT Xe, UTO U B JIETKOM TMEeXOTHOM OTHEMETE.

A BOT CyILIECTBEHHBIM OTJIMYMEM SIBJsIeTCS TO, uTo TIIO-
50 BBIMOJIHEH KaK MOPIIHEBOI OrHEMET. B KOHCTpYKIIMIO BBE-
JIeH cIeluaJbHbII IoplIeHb-00TIOpaTop. OH mepemMelaeTcs
BHYTpM OaJllIoOHa W CJIYXHUT J1JIsSI pABHOMEPHOTO pacrpejaeie-
HUS JAaBJE€HUS MOPOXOBBIX ra30B HA MOBEPXHOCTb OrHECMe-
CU MpU BbIOpAChIBAaHWUU €€ 13 CTBOJIA MPU BbICTPEJIE.

YcranoBka maccoit 173 Kr cMOHTHMpPOBaHa Ha KOJIECHOM
JladeTe 1 TMO3BOJISIET MPOU3BECTU TPU BbicTpesa 1o 21 i or-
HecMecH Kaxnblid ma paccrossHue no 180 m. JleiicTBue ero oc-
HOBaHO Ha BbIOpacbhbiBaHUU OTHECMECH 3a CUET JAaBJEHUS

OrHemet TIO-50. 1 — 3axwuratenbHas 3Be3404ka, 2 — [1OPOXOBON 3a-
psia, 3 — nNpenoxpaHUTEesbHbIM knanaH, 4 — MexaHu4yeckuii B3pbIBATE b,
5 — mywka, 6 — npuuen, 7 — noplueHb-o06TIopaTop, 8 — comnso ¢ 3anop-
HbIM  YCTPOVICTBOM
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MMOPOXOBBIX ra30B, KOTOPbIE 00Pa3yiOTCsS MPU CTOPAHUU T1O-
poxoBoro 3apsjaa. aBieHue rasa Ha XMIKOCTb IepenaeTcs
yepes MopllIeHb-00TIOpaTop, pa3rpaHUYUBAIONIUI B CTBOJIE
orLemera 00J1acTH XUIAKOCTU U raza. CTpysl OTHECMECH O/~
JKUraeTcsl clieliiajJbHbIM YCTPOUCTBOM IMPU BBUIETE €€ U3 CO-
nia.

OrHeMeT COCTOUT U3 TPeX OMMHAKOBBIX MO YCTPOWCTBY
CMEHHBIX CTBOJIOB U JadeTta. CMEHHBI CTBOJI BKJIIOYAET B
cebs1 KOpMyc U TOJIOBKY, COEMMHEHHbIE MEXAy COO0i Ha-
KMIHOM raikoi, a TakKxKe MOPOXOBYIO KaMepy, COILIO C 3a-
IMMOPHBIM YCTPOUCTBOM, MOPIIEHb-00TIOPATOP U MEXaHU-
YeCKMUIA B3pbIBaTENIb WM 2JIEKTPUUYECKUII KOHTakKT. B Kop-
nyce pa3MmellaeTcsi OorHECMeCh M co3aaeTcsl paboyee AaB-
Jgenue. K Hemy npuBapeHbl KOJIOAKM NMPULIETbHON paMKu U
yrop TpoitHoro xomyTta. Ha mraMmnoBaHHOM chepudyecKoM
JIHEe KOpIlyca UMeeTCs yXO JJs KpellJIeHUs CTBoJia Ha Jiae-
Te. B oTBepCcTUAX yxa KpeNUTCS pydyka, 3a KOTOPYIO CTBOJ
MEPEHOCUTCS.

OCHOBHOI1 4acTbl0 CMEHHOI'O CTBOJIA SIBJIIETCSI TOJIOBKA,
B KOTOPYIO MOHTHUPYIOTCS Bce pabouue y3abl orHeMeTa. [o-
JIoBKa cepruueckoit (GopMbl, IITAMITYETCSI U3 JIMCTOBOI CTa-
Jqu. Ha Heil nMeeTcst KOJIbLO ISl COEIMHEHUSs ¢ KopiiycoMm. B
chepuyecKylo 4acTh €€ BBapMBaeTCs BTyJIKa cugoHa, CTaKaH
ITOPOXOBOM KaMephl M BTYJIKa IPEIOXPAaHUTEILHOTO Kialla-
Ha. BHYTpeHHSIs1 yacTh BTYJIKU cU(pOHA NepexoauT B CUPOH-
HYyI0 TpyOy, yepe3 KOTOPYI0 OTHeCMeCh BblOpachiBaeTCsl U3
ctBojla. CudoHHas Tpybdba MMeeT pacTpyd, obecIrieuynBao-
LMK MJIaBHBINM BbIXOJ oTHecMecH. [Jist BbIX0Ja OCTaTOYHBIX
ITOPOXOBEIX Ta30B M3 CMEHHOIO CTBOJA B KOHIIE OTHEMET-
HOTO BBICTpEJIa B HUKHEM 4acTy TpyObl M BO BTYJIKE ITOPIII-
Hs-00TIOpaTopa caejiaHo oTBepcTue. I[loplieHb-o00TIOpa-
TOp, HaleThlil HAa cU(OHHYIO TpyOy, MpeaHa3HauYeH JJIsl paB-
HOMEPHOI'0 pacIpenejeHus 1aBJeHUs MOPOXOBBIX ra3oB
Ha MOBEPXHOCTb OTHECMECH MPU BIOpAChIBAHUU €€ U3 CTBO-
Jla BO BpeMsl BbICTpeJia.

ITopoxoBast kaMepa CIIy>KUT IJIsI TIOMEILEeHUsT B Heil BOC-
NJaMeHUTEJIbHOTO YCTPOMCTBA (3aKUTaTeIbHOM 3BE3KN),
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MOPOXOBOTO 3apsjia, KOJOCHUKA, Ta30BOTO COMJIA U IPYTUX
JeTaneil, obecrneynBalOIIUX IPOU3BOACTBO BhIcTpena. OHa
MOHTHUPYETCS Ha CTakaHe rojoBku. Ha Kpblllike MOpoXoBoii
KaMepbl UMEIOTCS OTBepCTUS AJis1 (aKelbHOU TpyOKM Kall-
CYJIbHOTO KOHTaKTa (IpH 3JeKTPUYECKOM CcIocobe ImpuBeae-
HUSI OTHEMETa B AEHCTBUE) U AJISI MEXaHUYEeCKOTO B3phbIBaTe-
as1. DakenbHas TpyOKa CIYXHUT AJIs1 BBIXOJA TJIAMEHM 3aKUra-
TeJIbHOM 3BE3AKU, MOJKHUTAIOLIEN CTPYIO OTHEMETA.

Ilpy MexaHMUYeCKOM MPUBEAECHUM OTHEMETa B Ocii-
CTBME UCIOJb3YETCSA BOCIIAMEHUTENbHBII naTpoH POKC-
3. MexaHuuyecKuil B3pbIBaTeNb BCTABISETCS BO BTYJIKY
KPBILIKKA MOPOXOBOM KaMephl M 3aKPEMILETCH HAKUIHOU
raiikoit. Ha 60eBoil B3BOJ OH CTaBUTCS TOJBKO Iepeid IIpo-
M3BOJACTBOM BhICTpeia. Ilpu anexTpuueckoM HpUBEACHUN
OTHEMeTa B JEHMCTBHE K 3JICKTPUUYECKOMY KOHTAKTY MOAKIIO-
yaeTcs MPOBOAHMK OT UCTOYHMKA TOKA - aKKymyjastopa. B
3TOM clydae IJis MPOM3BOACTBA BBICTpENAa MCIOJb3YeTCs
nuponatpox I1I1-9.

Boictpen u3 ornemera TI1O-50 mpoucxXoauT B TakKoi IMoc-
JiefoBaTeIbHOCTY. MexaHMUeCKuii B3pbIBaTe/Ib BOCIIJIAMEHSI-
eT matpoH POKC-3. ITnams 3axkuraTebHOM 3BE3IKH TTOMKH-
raeT mopoxoBoii 3apsa. 'a3el, oOpa3yrolecs Ipyu 3TOM B I10-
POXOBO¥ Kamepe, MoCTyIa-
IOT B ra3oBy10 00J1aCTh CTBO-
Ja yepe3 corio. [laBieHue
ra3oB, JOCTUTHYB paboueil
BeMuKHbl 60 Krc/cM’, ocTa-
€TCS MOCTOSIHHBIM B TEUEHUE
BCET0 BPEMEHU BBICTpEJIa.

Ilox maBireHMEM TOpPO-
XOBBIX Ta30B ITOPILIEHb-00-
TIOPAaTOp BbIIABIMBAET OTHE-
cMech udepe3 CH(OHHYIO
TpyOy. IlIpn 3TOM MeMOpaHa
coIljla cpe3aeTcsl U OrHe-

CMECh BblﬁpaCbIBaeTCH Ha AMeEpUKaHCKUA paHUeBbIsi OrHemeTt
uenb. CKOpoCTh OBUXKEHUS M2A7-7
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OTHEeCMECHU B CTBOJIC Bo3pacTaeT oT 3 10 36 M/c (13-3a pa3HO-
CTH pa3MepoB CTBOJIAa M CHU(POHHON TPYOBI - COOTBETCTBEH-
HO 200 MM 1 5 MM). A 3a cYeT KOHMUYECKOTO CYyXeHUs CU(OH-
HOM TPyOBbI CKOPOCTH BbLJIETA CTPYM M3 coruia mocturaet 1 O6
M/c. OrHecMech IIpM BbUIETE U3 CTBOJIA MOMXKUTAeTCs ILIaMe-
HEM 3aXXKUTaTeJIbHOM 3BE3IKMU.

dopMupoBaHME CTPYU M HAIIpaBJIeHUE €¢ Ha 1ie/Ib IIpO-
M3BOIMUTCS C IIOMOIIBIO coIvla, nuamMeTp Kotoporo 32 mMm. Co-
IUIO BKJIIOYAaeT KOPIIYC W 3aIllOpHOE YCTPOMCTBO, KOTOPOE He-
00XOIMMO OJISI CO30aHMS B CTBOJIE OTHEMeTa pabodyero gaB-
nenus 60 krc/cm’. Koprnyc comia uMeeT KOHUYECKYIO 4acThb C
LIEHTPaJbHBIM YIJIOM KoHyca 10° ¥ UMIAMHAPUYECKYIO - IJIU-
Hoii 96 MM. Ha rojloBKe yCTaHOBJIEH TakxXe IpeloXpaHUTe/Ib-
HBII KJaraH MeMOpaHHOTO TUMa, JMaMeTp KOTOPOTO 25 MM.
OH mpenoTBpalllaeT Co3MaHNe B CTBOJIE OTHEMeTa OITACHOTO
napiaeHus cBbime 120 Krc/cMm’.

IIpuuenpbHOe TNpHUCOOCOOJEHUE, OOeCIeuMBaloIIee MpU-
LeJMBaHWEe Ha MaJbHOCTH MPSIMOIO BHICTpPEa, COCTOUT U3
MNpPULEJIbHONU paMKU, XOMYTUKOB U MyIIKU. Ha XoMyTHKax BbI-
ouThl 1MGphI, 0003HAYAIONINE JAJIbHOCTh OTHEMCTAHMS TIPSI-
MBIM BBICTpeJioM Mpu BeicoTe Heau 1,5 m. Hudpsr 1, 1,2 u 1,4
cooTBeTCcTBYIOT gajbHocTu 100, 120 u 140 m.

TpaHncmopTupoBKa orHemMeTa IMPOU3BOJAUTCS C TTIOMOIIBIO
nagera, KOTOPbIA KOHCTPYKTUBHO MOXKET OBITh BBHIINOJHEH
KakK Ha KoJjiecax, TaK U Ha jibikax. JladeT npegHazHaueH Takxke
JUIST U3MEHEHMST YIJIOB BO3BBIIIEHUSI cCMeHHOro crBosma. OH co-
CTOUT U3 PaMbl C COITHUKAMM, PYYKH JJISI €T0 TepeMeIIeHMs,
KPOHIITEMHA C XOMyTUKAaMU IJIsI YCTAHOBKA CMEHHBIX CTBO-
JIOB M IPYIUX OeTalleil.

Macca cHapsixxeHHoro oriemeta TI1O-50 ¢ Tpems cTBOaA-
Mmu 1 JaderoM 173 kr. Macca cHapsIKEHHOTO CTBoJa 43,6 KI.
O0BbeM orHecMecu Ha BbICTpea 2171, JaJbHOCTb OrHEMeTaHUs
Jo 180 M. JlanbHocTh mpsiMoro BeicTpena 140 M. Bpemst mpuBe-
JIEHUsI OTHEMEeTa 13 IOXOAHOTIO MOJ0XeHUsT B 0oeBoe 8-10 MuUH.
BoeBoii pacueT orHeMeTa COCTOMT M3 IBYX YEJIOBEK: HaBOIUMKA
M €ro MOMOIIHUKA.
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OrHeMeT MOXET 3KCIUIyaTUpoBaThcs B 00eBoil obcTa-
HOBKe B mIMpokKoM auara3zoHe oT +40 no -40°C. UmeHHO B
OTUX YCJIOBUSAX TOCTUTAETCsl CTaOMJIbHOE OTHEMETaHME.

B roapr Bropoli MupoBOil BOMHBI B aMepHMKaHCKOM ap-
MU IIUPOKO MPUMEHSIICS paHLeBbIil orHemeT M1A1, KoTo-
pBIi BIIOCIEACTBUM OBLI MOIAEPHU3UPOBAH U IIOJYy4YMaI 00O-
3HayeHue M2A1. DTOT orHeMeT UCIOJIb30BaICSI aMEpPUKAHC-
KUMU BolickamMmu U Bo BreTHame. B MexoTHBIX poTax MMeEnIoch
MO TPU TaKUX OTHEMeTa.

B CIIA B HacTosilee BpeMsl UCTIONb3YIOTCS HOCUMbIE
(panueBnie) orHemMeTsl ABC-M9-7 u ero moauduuupoBaH-
Helii BapuaHT MYE1-7, KoTopble 3amMeHUIM 0Oojiee paHHUE
moaeau ornemetra M2 (M2A1-7), 0CHOBHBIM HEIOCTATKOM KO-
TOPOTO SIBJsIeTCSl OOJIBIIOK BeC U 3HAYMTEJIbHbIE TabapuUTHI.
Panuesbiit ornemer ABC-M9-7 cocTouT U3 ABYX HMJIMHIPU -
YeCKHUX pe3epByapoB C OrHECMeChlo, chepuyeckoro 0asio-
Ha JJISI CXaToro Bo3ayxa (WM a30Ta), TMOKOIo IjlaHTra U 00-
JIeTYUeHHOTO OpaHacnoiita. bpaHacnoiiT cHaOXeH creuualib-
HBIM BOCIIJIAMEHSIOIIUM OTHECMECh YCTPOUCTBOM (ITOPOXO-
BOI (pUTUIIB), a TaKXKe MpeJoXpaHUTEIEM, KOTOPBIA UCKITIO-
YyaeT BO3MOXHOCTb CllydyailHOro orHcMeTaHus. B pesepBya-
pax, coAepXallux OrHECMECh, CO3AaeTcs AaBieHue. Bribpoc
OrHecMecu uyepe3 OpaHICIMOMUT OCYyIIeCTBIASIETCS OJHOBpE-
MEHHBIM HaxkaTHEM Ha CITYCKOBOW KPIOYOK,! MpeaoXpaHU-
teab. [Tpu aTOM 3aropaercst oJHa U3 BOCIJIAMEHUTEIbHBIX
TabJeTOK, a mepen comaoM OpaHacnoiTa 0O6pa3yeTcsi BbICO-
KOoTeMIlepaTypHblil (aken orug. CTpys Hamajama, BbIOpachi-
Baemasi mon gaBieHueM 20 aT™M., MPoXoas yepe3 3TOT ¢hake,
BocrulaMeHsieTcsl. ['1aBHasi yacThb BOCIUIAMEHSIIOILETO YCTpOii-
CTBa - MATH IMMPOITATPOHOB, B KaXIO0M M3 KOTOPBIX MOMEIIa-
€TCs TIOPOXOBOM 3apsia U MeTajuthdecKasi cnudka ¢ gocdop-
HBIM HaKOHeYHUKOM. OT HaKOHEeYHMKa CIIMYKHU BOCTIIaMe -
HSIETCSI MOPOX MUPOIIATPOHA, KOTOPbIi roput 6-12 ¢, Boc-
njaamMeHss ornecMech. KaxaoMy orHeMeTy puaaeTcsl paHell
JUJISl TIEpEHOCKU YeThIpeX cpepruueckux OalJIOHOB CO CXKAaThIM
BO3JIyXOM.

119



OMHEMETHO-3AXWUIATEJIbHOE OPYXUE

Bce at; orHeMeTHI, 3a
ACKIoYeHrneM M8, MHOTO-
KpaTHOTO NIpUMEHEHUS, C
TIepeMeHHBIM PEXXMMOM Be-
JIeHWS OTHS, ITO3BOJISIOIINM
00 TIPOBECTH OJHO HETIpe-
pBIBHOE OTHeMeTaHue, JIN0Oo
clienaTh HECKOJIbKO BBICTpe-
JIOB. YKa3zaHHbIe 00pa3libl B
KayecTBe TOpIoYero MCIOIb-
3YIOT HamaJjaM, a ISl MeTaHUST
CTPYM TOpSIILIeTO HaIaaMma -
CXaTbIf BO3IYX.

Huskuit  xospduim-
€HT MOJIE3HOTO KCIO0Ib30-
BaHUSI OTHECMeCH, Hemo-

CTaToO4YHad AaJbHOCTb OI-

AMEPUKaHCKN MOPCKOW MEeXOTMHeY  gemeTaHU g, BBICOKas y3-

;gg;ﬁ“;"”o” OAEXAE C OTHEMETOM  pyNMOCTh OTHEMCTYMKA OT

OTHS IPOTUBHMKA, a TAKXKE
3aBUCUMOCTb €ro OOErOTOBHOCTU OT HalMuyMs 3allacHBIX
OaJIJIOHOB CO CXXAaThbIM BO3IYXOM 3aCTaBUJIM BOEHHBIX CIie-
LIMAJIUCTOB MCKATh ITyTM COBEPLIEHCTBOBAHMS PaHIEBBIX
OTHEMETOB U co3maBaTh HoBhIe 00pa3nnl. B CIIIA pa3pabo-
TaH U MIPUHAT Ha BOOPYKEHUE BO3AYLIHO-IECAHTHBIX BOMCK
paHIeBbI OrHeMEeT oJHOKpaTHoro aelicteusd M8. He3na-
YUTENbHBIN Bec, yBeJIMYCHHAS PpULIeIbHAS 1aIbHOCTD I10-
3BOJISIOT Hanbojee 3¢ (GEeKTUBHO MCIIOJIb30BATh €TI0 JJIs
VHUYTOXEHUs] XKUBOM cuibl, YyKpbiBieiicsa B JOTax, A30-
Tax v Ipyrux yKperuIeHHBIX COOPYXKEHUsIX. DTOT OTHEeMeT,
CHAaOXEHHBIN YCTPOMCTBOM AMCTAHIIMOHHOIO YIIPaBICHMS,
Ha 0OOpPOHUTENIBHBIX PyOexXax MOXET IMPUMEHAThCSA B Ka-
YeCTBE yIpaBIsIeMbIX OTHEBBIX (yracos.
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OCHOBHbIE XapaKTepPUCTUKMN PaHLEBbIX
orHemeToB apmuii CLLIA

HaumeHnoBaHue orHemera ABC-M9-7
Bec orHemera, Kr:

CHapSIKEHHOTO 22,6
HeCHaps>KeHHOTO 11,8
EMKOCTB mIs1 3aXKUTaTeIbHOMI

cMecHu 15
I1poao/KUTEILHOCTh HEIPEPBIBHOTO
OTHEMETaHUs, C 5-8

MaxkcumainibHas JaJlbHOCTh 3 (GEKTUBHOTO
OTHEeMeTaHUsl, M:

3aryimeHHO CMeChIo 40-55
HesarymeHHoOII cMechio 20-55
KonuyecTBO OTHEIBHBIX

BBICTPEJIOB Jo 5
[aBneHune Bo3myxa B OaJsTOHE,

Ke/cm’ 150
JlaBieHue orHecMecH, Kr/cm’ 25
HaumeHoBaHue orHemera M2A1-7
Bec ornemera, Kr:

CHapsSKeHHOTO 18
HECHapSXEeHHOIo 31-32
EMKocCTb 151 3akuraTe/ibHOI

cMecu 17-18
[1poAOIKUTENBHOCTh HENPEPHIBHOIO
OTHEMETAHMUS, C 5-9

MakcumManbHas JaJbHOCTb
3(pPEeKTUBHOTO OTHEMETAHUS, M:
3arymieHHO cMeChio 50
HezarymieHHOI cMechlo 20-25
KonuuecTBO OTAEIBHBIX BHICTPEIOB —
JlaBineHue Bo3ayxa B OajjioHe,

Kr/cm’ 120-150
JlaBnenue oruecMecu, kr/cm’ 21-25
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HanmeHoBaHue orHemera MIE1-7
Bec orHemeTa, Kr

CHapSIKEHHOTO 22,6
HECHapSKEHHOTO 11,3
EMKOCTB 1151 3aKuUTaTeIbHOMI

cMecHu 16
I[1pomomKUTeIbHOCTh HEMPEPHLIBHOTO
OTHEMETAHUS, C 6

MakcuManbHas 1aJbHOCTh 3P (HEeKTUBHOTO
OTHEMETaHUs, M;

3arymieHHOM cMechlo 40-55
HeszarymieHHoii cMechlio 20-55
KonmaecTBO OTHENBHBIX

BBICTPEJIOB To xe
JlaBlieHUE BO3ayxa B OajIoHE,

Kr/cm’ 150
JlaBieHUe orHecMccH, Kr/cMm’ 25
HaumMmeHoBaHMe orHemera MS8
Bec ornemera, KT

CHapSI>KEHHOTO 12
HECHapSKeHHOTO —

EMKoCTb 11 3aKUTaTeIbHOM

CMecCH 7,5
[MpomoKUTENFHOCT HETIPEPBIBHOTO
OrHeMeTaHMUs, C 4-6

MakcuManbHasi AadbHOCTb 3(PEHEKTUBHOIO
OrHeMeTauus, M:

3aryueHHOM cMechlo o 70
HeszaryilieHHOI# cMechio

KonudecTBO OTAEIBHBIX

BBICTPEJIOB 1
JaBneHune Bo3myxa B OaJTOHE,
Kr/cMm’

JlaBiIeHMEe OorHeCMecH,

Kr/cm’ 25
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PeakTuBHbIe OrHEMETbI

Ha ¢dponrtax Bropoit MupoBoii BoliHBI HauboJsiee pacrpoc-
TpaHEHBI ObLIN CTPYWHBIE OTHEMEThI, KOT/Aa ropeJia BCs JIeTS -
mas K el CTPysl orHecMecu. BocrtaMeHeHue ormecMecH y
HUX TIPOUCXOIWUIIO C TTOMOIIBIO 3aKUTaTEIbHOTO MaTpOHa He-
MOCPEACTBEHHO y AyJIbHOTO cpe3a. Dopc mjiaMeHH B KpaTyaii-
U OTPE30K BPEMEHU MOMXKUTANT NPAKTUYECKU BCIO CTPYIO.
KoHeuHOo, oTHEHHas1 «3MesT», BBITSHYBIIASICS Ha JECSITKU MeET-
poOB, 00Jiafiaa BeCbMa BBICOKUMU 0OEBBIMU KauyeCTBAMU, HAHO-
Csl TPOTUBHUKY OITYTUMBIN (DU3UIECKUI M MOPAJIbHBIN YPOH.
Ho 310 HE 3KOHOMUYHO, TaK KaK OCHOBHAsI Macca CMeCH cropa-
Jla ellle Ha TPaeKTOPUM, He NJOCTUTHYB lieqn. B mocieBoeHHOE
BpeMsT KOHCTPYKTOPBI ITIPOAOJIKAIW COBEPIIEHCTBOBATH OTHE-
MeThl. B pesynbpraTe pazpaboTanu Karcyabuo-CTPYWHBIN TTPUH-
LIUTT OTHEMCTaHUSI, «CHaKCTUPOBAaB» OTHEMETHYIO CTPYIO, YTO-
OBl OHa «B COOpPAaHHOM BHUJIE» TOCTHUTAJA TIETH.

YuuTeiBasi BCIO 3HAYMMOCTh 3aKUTaTEeIbHBIX CPEACTB,
TepMaHCKHUE KOHCTPYKTOPBI-OPY>KEMHUKN Ha 3aKITIOYUTEIb-
HOM 3Tarie BTopoii MUpOBO BOWHBI MPUCTYNWUIN K padoTam
HaJ COBEPIIEHHO HOBBIMU BUIAMU OTHEMETHOTO BOOpPYXKe-
HUSI, B TOM YHCJIe Hall OMHOPA30BbIMU OTHeMeTaMUu. Bce HO-
BBIE TIOpakeHMsI, HAaHOCUMBIe TpeTheMy peiixy, TpeOoBaan co-
3MaHUSI OPYKUsI, CIOCOOHOTO IepeIOMUTh Xoa BouWHBI. [lo-
9TOMY HaJEXIbl HA «4yJO-0pyXHe», KOTOPOE CMOXET OCTa-
HOBUTH MOOEJOHOCHOE HACTYIUIEHWE COIO3HUKOB IO aHTU-
TUTJIEPOBCKOUN KOAJUIIMU, HE TOJbKO aKTUBHO pacrpocTpa-
HSIJIUCh U TIONIEPKUBANTUCH TIPOTMAraHao B BOWicKax U cpenn
HaceJIeHUs. DTU HalpsSKeHHBIE OXUIAHUS CTUMYJIUPOBATHA
U MBICJIb HEMEIIKMX KOHCTPYKTOPOB, KOTOPHIE B T€ TOMIbI OYK-
BaJIbHO (POHTAHUPOBATU HOBBIMU MPOEKTAMU, KaK peaibHbI-
MU, TaK U CaMBIMH (PaHTACTUIECKUMU. ..

BoopyxenHbiM cunam 'epMaHUM OBUIM MPEITOXKEHBI
COTHU Pa3JIMYHBIX MPOEKTOB BOOPYXKEHUS U OOEBOU Tex-
HUKH, CPEIN KOTOPHIX OBUITM M TaKWe, 9TO AEWCTBUTEIbHO
obellaiu MPoOU3BECTU PEBOJIIOIMI0O B BoOeHHOM jefie. Heko-
TOpbIE U3 HUX yIaJOCh OCBOUTh B MacCOBOM MPOU3BOJICTBE,
TaK 9TO OHU YCIIEJIM MPUHSITH y4acTUE B TOCIEIHUIN 00X
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Bropoii mupoBoii. b uncie npounx HOBUHOK TpeTbero peii-
Xa, BCJIe 32 MOJYYMBIIMM OOJIBIIYIO MOMYASIPHOCTDh PYYHBIM
OPOTUBOTAHKOBBIM TIpaHatoMeToM «IlaHuepdayct/Payct-
HaTpoH», CO3JaHHBIM B IIEPBYIO O4Yepeab IJIsl YHUUYTOXCHU S
OpOHETEeXHUKM, Ha BOOpyXeHre BepMaxTa B 1944 r. mpuHuU-
MaloT ¥ €T0 OTHEMETHBIN aHaJaor, KOTOPBIA, OMHAKO, TIpe-
Ha3Havajcs I YHUUYTOXEHUS XWBOW CUJIBI IPOTUBHUKA.

OnHopa3oBbIH OTHEMET obOpa3ia 1944 T.
(Einstossflammen werfer 44) - MakKcuUMaJIbHO IPOCTOE
B MPOU3BOJACTBE U B TO XK€ BpeMs JOCTATOUYHO 3(pPeKTUB-
HOE OpyXHE - MOCTyNaJl Ha BOOPY:KEHHE MEXOTHBIX ITOM-
pazgeneHuii. OH MCIOJIb30BAJICS B KAYECTBE MOMMOJTHEHMS K
CJIOXHBIM U TOPOTUM paHIEBBIM OTHEMETaM MHOTOpPa3o0-
BOTO NeiicTBUS. [ MTJIIEpOBCKOE PYKOBOJICTBO MJIAHUPOBAJIO
MaKCUMaJIbHO HACBITUTh UMHU CBOIO MEXOTY, YTO HapSIy C
«®aycTnaTpoHaM#u», IOMOTIJIO OBl 3aTOPMO3UTh HACTYILJIE-
HME COI0O3HMKOB M HAHECTU UM HEBOCIIOJIHUMBbIEC OTEPU B
XKuBO# cuie n TexHuke. OmHOpa30BBIli orHeMeT 1944 .
cHaOXaJics 3apsimoM OTHECMECH M TIoCjie HaXXaTwus Ha phl-
yar CITycKa BbIIycKaJj B TedeHue 1,5 ¢ HarpaBJIeHHYIO CTPYIO
(«popc») MmIaMeHu Ha JUCTAaHLMIO 10 27 M. DTOTro BIIOJIHE
XBaTaJIo AJISI YHUUYTOXEHUS XMUBOI CUJIBI IPOTUBHUKA, VK-
PBITOI B 3HaHUSX, JETKUX ITOJEBBIX (POpTUhUKAIIMOHHBIX
COOPYXKEHUSIX U TaXXe B IOJITOBPEMEHHBIX OTHEBBIX TOUKaX
(dOTer 1 A30Ts1). OmHAKO CITOXKHOCTh OCBOCHUS B TIPOU3-
BOJICTBE HOBOT'O OTHEMETHOTO OPYXXUS IPHUBEJa K TOMY, UTO
JI0 KOHIIa BOWHBI BepMaxT MOJYYMJ JIMIIb HEOOJbIIOE KO-
JIMYECTBO ITOAOOHBIX OTHEMETOB, 1 OHU HE YyCIIeJIU CHIrpaTh
CYIIIECTBEHHYIO POJIb.

IMocne okonuyanust Bropoit MUpOBOiIT BOMHBI OTHEMETHOE
OpyX#ri€ BHOBb OBLIIO BOCTPEOOBaHO, HO Y€ Ha KayeCTBEHHO
HOBOM YpOBHE. YCIIEIIHEe BCEX HEMELIKUIA OITBIT UCITOJIb30Ba~
JIM aMepUKaHIbl, KoTopbie B 1950-1960-x romax npuHsIM ca-
MO€ HEITOCPEACTBEHHOE YYaCTHE BO MHOXECTBE BOIH M JIOKAJIb-
HBIX BOGHHBIX KOH(MIMKTOB. OHM Takke HyxKHAaauch B 3dhdek-
TUBHBIX MMEXOTHBIX CPEACTBAX OMMKHETO 00sI, Cpenr KOTOPBIX
Hemasiasi pojib OTBOAMJIACH U OTHEMETaM.
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B yvactHOoCTH, cnieuuduka BoiiHbl B FOxxHOM BbeTHame
MpuBeIa K TOMY, 4TO yXe B KoHIe 1960-Xx B HOIMONHEHUE K
HOBEHIIMM CHCTEMaM CTPEJIKOBOIO OPYXHUS CYXOMYTHBIX
BolicKk 1 Mopckoit mexoTsl CLIA mosiBMINCh M crieualbHbIe
rpaHaTOMETHI JUISI CTPENbOBI 3aXXMTaTeIbHBIMM TpaHATAMMU.

Hapsiny ¢ HUMM Tam ke MpoXoAua BOMCKOBbIE UCIIBITAHUS
1 9eThIPEXCTBOIbHBII 66-MM peaKTHBHBIII rPAHATOMET
MHOTrOKpPaTHOro ucnojib3oBanus XM191. OH npenHa3Ha-
YeH IUIST TTOpaXeHMsT 3aKUTAaTeIbHBIMUA TpaHaTaMHU OTKPBITO
PACIIONOXKEHHBIX WJIM YKPBITBIX 1LIEJIei, U B MEPBYI0 ovepelb IS
00pBOBI ¢ MapTU3aHAMU, CKPHIBABIIMMHUCS B MHOTOUMCIIEHHBIX
MOI3eMHBIX O0OPOHUTENBHBIX coOpyxKeHUsIX. CTpeanba U3 Hero
BeJlach ¢ Ijieya peaKTUBHBIMU CHapsiiaMu, COAepKaluluMU Or-
HecMech, KOTOpas IMpu yaape cHapsiia o npensrtcTBue (1iefib)
pa3OphI3rMBaeTCsl U BOCILIAMEHSIETCS.

I'paHaToMeT ObLT MpeaHa3HAUeH JJis 3aMEeHbl HaXo.sIe-
rocs Ha BOOpPY>K€HUHU paHIlIeBoro orHeMera. 1o onieHKam ame-
PUKaHCKHUX CMELMaJIUCTOB, OCHOBHBIMU MpPEeMMYylLIECTBAMU
rpaHatoMera XM191(M202A1) nepen paHUeBbIMUA OTHEME-
TaMM SIBJISIIOTCS MaJiblid Bec (okosio 12 Kr), 6osbliiasi TOYHOCTh
1 JaJbHOCTh OEMCTBUS, MEHbBIIAS YI3BUMOCTD JIMIYHOTO CO-
CTaBa, MCMOJb3YIOUIEr0 I'PpaHaTOMET, a TakxkKe BBICOKMI KO-
3¢ duIMeHT Kucnoab3oBaHUusl orHecmecu. Kpome Toro, rpa-
HaTtoMeT XM 191 MOXeT MpUMEHSThCS U IJISI CTPebObI (y-
racHBIMM IpaHATaMM WJIM IBIMOBBIMU IAITKaMM.

I'panatomeTr XM 191 mMeeT yeTbipe U3rOTOBJIEHHBIX U3
CTEKJIOBOJIOKHA CTBOJIA, PACIOJOXEHHBIX B OJHOM IPSIMO-
yTOIbHOM Koprmyce. [InHa cTBOJa 6e3 000UMBI 68,6 cM, ¢
oboiimoii 88,3 cMm, Bec CHapsIXKEHHOTro rpaHatoMera 12 Kr.
Kaxnmast oboliMa COmEepXHUT YeThIpe 66-MM 3aXWTraTeJIbHBIE
peakTUBHBIE IpaHaThl MIMHOU 53,3 ¢cM u BecoMm mo 1,36 kr.
BpeMst g mepesapsikaHusl TpaHaTOMeTa HOBOUM 000MOit
3aHuMalio 30 c. B TeueHue 4 ¢ MOXKHO MPOU3BECTU YEThHIPE
BBICTpEIA.

BoeBas yacTh 3axkuraTelIbHOM TpaHATBl COOEPKUT 615 T
caMoBocIuiameHstouieiicsa cmecu TPA. PeakTUBHBIN ABUTA-
TeJdb rpaHaTel (M54) obecrneuuBaeT eii HayaJlbHYIO CKO-
poctb 110 Mm/c.
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YaoapHBIH MeXaHW3M TpaHaTOMeTa MeXaHUYeCKOTO
TUTIAa UMeeT CITYCKOBO# M XpamoBoit MexaHu3MEl. [locie-
ITHWH obecTriednBaeT YeTHIPeXKPATHBINM TTOBOPOT YOapHHUKA
Ha 90°. B rpaHaToMeTe uMeeTcss onTuyeckuii npuuea M30
(ot 88,9-MM MpPOTUBOTAHKOBOTO PYXbs), KOTOpPbII obecrie-
YMBaeT NMPULIEJIbHYIO CTPEJbOY MO TOYSUHBIM LIEISIM Ha TU-
craHuuax no 200 M, a 1Mo miaomagHbeM - g0 730 M.

Ha ocHoBaHuM 60eBOro ombiTa, Mojay4eHHoro B HOxHOM
BreTHaMe, aMeprKaHCKOe BOGHHOE KOMaHAOBaHWE TTPUIILIO K
BBIBO/Y, UTO 3aXKUraTeJIbHOEe OpyxKue 4pe3BblYaiiHO 3(D(PeKTUB-
HO TIpY BBITIOJTHEHUM LIEJIOro psiaa 3aaay: Uil MOpaXeHUs U
JIeMOpaIN3allu KMBOM CUJIBI TTIPOTUBHUKA, YCYIICHUST MHXKE -
HEPHBIX 3arpaxkIeHNiA, OCBEIIEHUS] MECTHOCTH B HOYHEBIX yC-
JIOBHSAX C 1IEJIBIO TTOBBIIICHUS TeICTBEHHOCTH apTUJIIICPUIAC-
KO-ITyJIEMETHOTO OTHSI, JIJTsSI OBICTPOTO YHUUTOXEHUS PACTUTEITb-
HOTO MOKPOBa MPU HEOOXOIUMOCTH TeMacKMPpOBaTh BOMCKa
MPOTHUBHMKA U T. TI. [ToaTOMy Mmocje 1ocTaTOYHO JUTUTETbHOMI
9KCIUTyaTallMu OPYKHs B BOMCKAaX, C yUeTOM BbICKa3aHHBIX I10-
KeJJaHWI U 3aMeYaHWii (DPOHTOBBIX YaCTEH, YeTHIPEXCTBOIb-
HbII 66-MM OrHeMeT ObUT yCOBEPIIEHCTBOBAH, U yXe B 1974 1.
Ha BoopyxXeHue cyxonyTHbBIX Bovick CIIIA ObI1 mpHHAT €ro Mo-
JepHU3UPOBaHHBIM BapuaHT M202A1, npenHa3zHayaBIIMICS
11 TIOpaXkKeHWs] OpPOHMPOBAHHBIX lieJel, TPaHCIMOPTHBIX
CpencTB, OOOPOHUTENBHBIX COOPYKEHWI, a TaKKe OTHEBBIX
CPEIICTB M XXWBOW CHJIBI TIPOTUBHWKA, PACITONIOXKEHHBIX OTKPHI-
TO WV HAXOMSIINXCS B OKOITIAX WJIM IPYTUX YKPBITHSX.

OCOOEHHOCTBIO 3TOTO OTHEMETa CTajla €ro CIIOCOOHOCTh
BECTH OTOHb KaK KYMYJSITUBHBIMU TpaHaTaMU, TaK U TpaHa-
TaMU, CHapsI’)KeHHBIMY CAMOBOCIIJIaMEHS I0IIeiCsl OTHECME--
ChIO WJIM pa3apaxamwiiuM 00eBbIM OTPABJSIONIMM Bellle-
CTBOM CJ1€30TOYMBOTO AcicTBUS TUIa CS-2. MuHuUManbHas
IanbHOCTb cTpesbd”™ u3 M202A1 cocrasaser 20 M, Makcu-
ManbHasg - 750 M, npunenbHasa - 200-350 m, pagnyc pa3opo-
ca orHecmecu - 20 M. Ha orHemeTre CMOHTHPOBaH OIITUYEC-
kuii mpunea M30, KoTopblit obecriednBaeT NpulieIbHYIO
cTpenbOy Ha manbHOCTSIX A0 200 M, a MO IUIOIIAAHBLIM - JIO
730 m. B 1980-x romax 310 OpyXHe elle pa3 IoaBepIiioch Co-
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BCPTa€HCTBOBAHMIO C LIEJIbIO MOBBIIICHUST €TI0 OOEBBIX U CIIy-
KeOTIO-3KCITyaTallMOHHBIX KadecTB. B HacTosImee BpeMs Ha
Boopyxenuu apmuu CIIA Haxogutcst 66-MM OTHEMET
M202A2.

B meuatu oTMmeuanach HemocTaToyHas ero 3¢hdeKTuB-
HOCTbh IIpU CTpeibOE IO OTACAbHBIM LIEJISIM BCJIEACTBUE Ma-
JIOTO 3artaca OTHECMECH B IpaHaTe U OBICTPOro €€ CropaHusl.

Mpbbkok «Pbicn»

Bcnen 3a «r1aBHBIM BEPOSITHBIM MPOTUBHUKOM» CaMOE€
npucTajibHOe BHUMaHMWE Ha HOBOe, BechbMa 3 (HeKTUBHOE BO-
OpYXeHHEe OOpaTUIM U HalllM KOHCTPYKTOPHI. YK€ Ioce Imep-
BBIX MyOIMKAILIUA B 3allaHOW BOGHHOU MeyaTu O HOBeWlIeM
aMepuKaHCKOM orHeMeTe XM 191 coBeTCcKue BOEHHbIE COBME-
CTHO C TIpeAcTaBUTEIIMU MUHOOOPOHIIpOMa ObLIU BBIHYXK-
IOEeHBbl 3aHATHCI MOATOTOBKOM JTOCTOMHOTO oTBeTa. B KOHIIE
1960-x mamuy opykeidHUKU BIIEpBbIC NPUCTYIIUIN K IIpopa-
0OTKe BOIIpOCa O CO3JaHWM O0OJOUYEYHO-CTPYMHOIO MEeXOT-
HOTO OTHEMeTa JIJISI BOOPYKEHUSI MOTOCTPETKOBBIX M BO3IYTIT-
HO-JICCAHTITBIX BOWCK.

B 1972-1974 rr. ¢ 11e1bI0 YCUJIEHUST TIEXOTHBIX CPENCTB
OnauxHero 005 cCHeuMaaucThl TyJAbCKOTo KoHCTpyKTOpCcKO-
ro 6ropo npubdopoctpoeHus (KBII) co3manu peakTuBHBIIM
NEeXOTHBI OTHEMET MHOTropa3oBoro aeiicreust - PITO
«Ppich». [IpuHATHIT Ha BoopyxkeHUue COBETCKOW ApMUU B
1975 1., «PpICH» Ccpa3dy ke 3aHSIJ MECTO B CUCTEME MEXOTHOTO
BOOPYXCHHS B Ka4yeCTBE OYECHBb MOIIHOTO T'PYIIIIOBOTO OpY-
KUs HamaneHus U 3amuThl. OH mpemHa3sHadajcs IS Topaxe-
HUS TMMPOTMBHMKA Ha OTKPBITOH MECTHOCTU, YHUUYTOXECHMUS
€ro YKPBITBIX OTHEBBIX TOUYEK, BBIBOAA U3 CTPOSI aBTOMOOUJIb-
HOU W JIETKOOPONMUPOBAHHOU TEXHUKM.

PeakTuBHBIN MEXOTHBINM OrHEMET «PBhICh» OTHOCUTCS K
TUITY TUIIAMOPEAKTUBHBIX CHUCTEM - B KOTOPHIX OTAadya Ipu
CTpesib0e KOMIEHCHUPYETCS HCTEUYEHHMEM IOPOXOBBIX Ta30B
yepe3 Ka3eHHOE OTBEPCTHE TPYOhI ITYCKOBOTO ycTporicTBa. Or-
HEMET COCTOMT M3 ITyCKOBOTO YCTPONCTBa, CO3JaHHOTO C
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HCIIOJIb30BaHUEM OTHENbHBIX AeTalieil U arperaToB pyyHOTO
MPOTUBOTaHKOBOro rpaHaromera PIII-16, u AByX BUIOB pa-
KeT ¢ 00eBOI 4acThlO, 3aIIOJTHEHHON OTHECMEChIO ¢ 3aXKHUTa-
TeJIbHbIM («PbIch-3») unu gpiMmooopasytomuM («Peick-I1») co-
craBoM. HaBeneHue Ha 1ieJb OCYIIECTBISIJIOCH C MOMOILIBIO
MPOCTENIINX MPUIIETbHBIX MPUCIOCOOICHUM, COCTOSIINX U3
MYIIKU ¥ OTKUABIBAIOIIETOCsI HAa MPULIEJbHON paMKe MOJIBIX-
HOTO IIEJIMKa.

Hns obecrieueHust OoJiblIE YCTOMYUBOCTU Ha OpYCTBe-
pe OKoIla WX Ha TPyHTe MpU CTpesib0e M3 3TOro JOCTaTOUYHO
TSKEJIOTO OpYKHus (Maccoil okosio 7,5 Kr) ciayxXujia IBYHOTast
coIllKa, CMOHTHPOBAaHHAs B TepeaHell YacTH ITyCKOBOTO YCT-
po¥icTBa.

B xoHcTpykumuu «Peicu» BriepBbie ObLI peaJn30BaH Kafl-
CYJIbHO-CTPYUHBINA NpPUHUMI. «PBICH» CTpensieT KallCyJoi,
coiepxaiieit 4 1 orHecMmecu, Ha paccrosgHue 400 M, Ipu 3TOM
30Ha MopaxeHus nocturaeT 4 m 1o muprHe u 40 M o Ha-
MpaBJeHUIO CTpeSbObl. OTHEMET COCTOMT U3 ABYX KPYIHBIX
OCHOBHBIX YacTei: pyXXbsl 1 OTHEMETHOTO BEICTpesia. TepMuH
«PYXbe» CHEIUATMCThl MTPUMEHUIU, BUIUMO, OTAaB JaHb Tpa-
aunuu. Mcnonb3oBaHue MOJOOHONH TEPMUHOJOTUM BIIOJTHE
OIpaBOaHHO. XOTS B KOHCTPYKTMBHOM OTHOIIIEHMM 3Ta 4acThb
OrHeMeTa CKopee HalOMHUHAaeT MYyCKOBYIO TPyOy pydyHOTO
MMPOTUBOTAHKOBOTO T'paHATOMETAa U MMeEET CTBOJI, yIapHO-
CIIyCKOBOW MEXaHU3M, MpUleJbHOE YCTPOHUCTBO (MYIIKa,
MpUIIeIbHAs TIaHKa). ECTh TakKe COIIKY M peMeHb IS Tie-
peHocku. Macca pyxbs - 3,5 KI.

BcnmoMHMM peakTUBHBIN rpaHaToMeT. CTpessiioT U3 Hero,
KaK M3BECTHO, KyMYJISITUBHOM rpaHatoit, KoTopas, 0O CYTH,
SIBJISIETCSI TBEPAOTOMIMBHON HeylNpaBiseMoll pakeToi, mo-
CKOJIbKY UMEET peakKTUBHBIN IBUTaTeNb, 3alac TOIJIMBA AJIs
€ro paboThl 1 OOEBYIO YaCTh.

A Temnepb 00paTUMCSl K OTHEMETHOMY BbIcTpeny. Ero oc-
HOBHBIC YaCTH: KOHTEHHEp, Kallcyila ¢ OTHECMECHIO, BBIIIMO-
Has IBUTaTeJbHas ycTaHOBKa U perep. MaKTUUeCKW OTHeE-
METHBIM BBICTPEJI €CTh HE YTO MHOE, KaK HacTosdIas pake-
Ta: BBIIIMOHAsI JABUraTesibHas YCTaHOBKa IIpeacTaBiseT
371eCh peaKTUBHBII ABUraTeab (OTCIOla U Ha3BaHUE OTHE-

128



NMEXOTHDbIE MNJIAMEMETbBI - OTHEMETDI

MeTa - peaKTUBHBII), MIOPOXOBOIl 3apsi IBUTaTeIs - 3arac
TBEpPAOro TOILUIMBA ma OOpTy, KallCcyJla ¢ OTHCCMEChIo - 0oe-
Basi 4yacThb, pelep M KOHTEWHep - BCIlOMOTaTeJibHBbIE 3Je-
MeHTBhl. Penep BbIMoJHSET PyHKIMIO cTabuiusatopa, Jio-
MacTU KOTOPOTO, 3aKpelJIeHHbIE TOJ YrioM K oOpa3yroulei,
pacKpyuyuBalOT OTHEMETHBIM BBICTPEI Ha TPaeKTOPUM IIO-
JleTa OTHOCHUTEJIbHO IIPOHOJibHOW ocu. TakuM oOpa3zoM 1o-
CTUTAETCS YCTOWYUBBINA TOJIET, BHICTPEN] OYKBAJIbHO «BBUH-
YyuBaeTCsI» B BO3IYX, UTO TMOBBIIIAET METKOCTh U KYYHOCTD
CTPENBOHI.

COopka orHemeTa He TPEACTaBJSET OCOOBIX TPYIHOCTEIA:
OTHEMETHBIN BBICTPES TPEeMSI 3aMKaMU <«IPUCTETUBAETCI» K
PYXbIO - IIPOCTO U ymoOHo. JIJ1uHa orHemeTa B 0OEBOM IIOJIO-
XeHUU cocTaBiser 1440 MM.

Korna BeiOpaHa 1e/b, MpeaHa3HauYeHHasl 1JIsl TTopaXkeHus,
OTHEMETUYMK HABOAUT PYyXb€ B TOUKY MpPULEIUBAHUS U Ha-
KMMaeT Ha CIyCKoBO# Kprouok. ToTyac mpuBOAUTCS B AeHi-
CTBHE T'eHepaTop, BhIpadaThIBAIOIIUI 3JEKTPUIECKUN TOK, OT
KOTOpPOTO BOCIJIAMEHSETCS MOPOXOBOMW 3apsj BBIIIMOHOM
JBUTATEJbHOM ycTaHOBKM. IIpu BhICTpese miaams OT 3amana
nepesacTcsl Mo OTHEMPOBOAHOW TpyOKe M BOCIIIaMEHSIET pe-
aKTUBHBIN ABUTATENb, 3apsil KOTOPOTO MOJHOCTbIO Cropaer,
a KOpIIyC OTHEJSIeTCS OT KarlCcyjibl BO BPEMS IBUXXEHMS BBICT-
pena mo cTtBojy. ITopoxoBble ra3bl MCTEKAIOT yepe3 coria -
BO3HUKAET peakTWBHAasg CWia, OHA BBITAJKHWBAET OTHEMET-
HBI BBICTPEN U3 PYyXbs U OpocaeT ero Ha liejib. B MOMEHT
MPOXOXIEHUST TYJbHOTO Cpe3a pacKpbIBAlOTCS JIOMACTU pe-
nepa. OOHOBPEMEHHO 4YacTh MOPOXOBBIX Ta30B MCMHOJb3Y-
eTCs U 3aXXUMTaHUs BOCILIAMEHUTENSI, TPOAYKThl CTOpaHUs
KOTOpPOro MOJXMraloT OorHecMech. Tak UTO KarcyJia JIETUT
MO0 TPAeKTOPUU C BOCIJIAMEHUBILIEHCS BHYTPU HEe OTHE-
CMECBIO.

[IpakTuueckoe MCIOJb30BaHME KarmcCyJlbHO-CTPYINHOTO
MpUHIUIIA AEHCTBUS 00eCIeunsio peaKTUBHOMY I'paHaTOMe-
Ty Bhicokue TTX. JlocTaToOuHO CKa3aTbh, YTO MpPUIIEAbHAS NaJlb-
HOCTb cocTaBisieT 190 M, a MakCHMMaJlbHO€ pacCTOsSIHME, Ha
KOTOpOe MOXKeT ObITh 3abpolneHa Karcyia, - 400 wm.
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Kancyna nocturna nenau u yaapuiace o Hec. [Ipu conpu-
KOCHOBEHUM C IIperpanaoil cpadbaTeiBaeT B3phiBaTeab. Kopmyc
MOMEHTAJIbHO Pa3pylIaeTcs W ropsiiue KyCKUM OTHECMECH Jie-
TAT B HaIpaBJieHUU cTpeibobl eiie Ha 30-40 M. ITpu aTom
LIMPUHA TOJIOCH pas3jieTa IOCTUTaeT 3-4 M.

ITopaxeHue eI MTPOUCXOAMIIO 32 CYET BBICOKOUW TEM-
nepartypsl ropeHus. B To xe Bpemsa orHemetanue u3 PIIO
«PpICh» COMPOBOXAANOCH CUJBHBIM 3BYKOBBIM 3((HEKTOM U
3HAYUTEJbHBIM BbIOPOCOM Ha3aj (Ha paccTosiHue 10 45 M B
cekrope 110°) cTpyu razoB MoBbILIeHHOTO AaBiaeHuUs. [loato-
My 3alpeliagoch HAXOXIEHMUE JIIOAEH U XXKMBOTHBIX B 3TOM
oracHoi 3oHe. OTpaHUYEHMST HAKJIaAbIBaIMCh U Ha CTPEb-
Oy 13 3aKPbITHIX TOMEIIECHUI, TJIe TpeOyeMoe pacCTOsIHUE OT
Ka3eHHOTO Cpe3a OrHeMeTa 10 3aJHEei CTEeHbl COCTaBJISIO HE
MeHee 6 M, a 10 OOKOBBIX - He MeHee 1 M.

Hcxons n3 60eBbIX BO3MOXHOCTEH, CIELMAJIMCThI OMpeie-
JIWJIM ¥ Ha3HayeHUEe peakTUBHOro orHemera. OH CIYXUT ISt
MopaxkeHUs XKUBOM CUJIbI TPOTUBHYKA, HAXOASILIEHCS B YKPbI-
TBIX OTHEBBIX TOUYKaX, B CTPOEHUSIX, Pa3JIMUYHBIX COOPYXEHUSX,
Ha aBTOMallrHax. Ero MoxXHO Takxe MPUMEHSITh ISl CO3AaHUS
0YaroB MOXapoB Ha BCEBO3MOXHBIX 00bEKTaX U MECTHOCTH.

PITO ymoGeH mjisg TpaHCIIOPTUPOBKM M IIpUMeHeHUs. [IBa
OTHEMETHBIX BBICTpEa U pyXbe cocTaBsgioT kKoMmiekT PITO:
OHU COEJUHSIOTCS BO BBIOK, Macca KOTOPOTO HE MPEBBIIIAET
22 kr. 3a 60 ¢ orHeMer MepeBOAUTCS M3 TTOXOTHOTO TTOJIOXE-
Hus B O6oeBoe. Ilepe3apsikaHue MPOUCXOIUT Takxe 3a 60 c.
Tak uTo B 1eJJOM oOOecrieurMBaeTCsl Xopoluasi CKOPOCTPeab-
HOCTh - 1 BeicTp./MuH. PIIO HamexeH u XkuBydY. JlocTaTOYHO
cKa3zaTb, YTO TapaHTUHHBIA PECypC MCIIOJb30BAHUSA PYXbS
cocrapisier 100 BeicTpesoB. HoBoe coBeTcKoe OopyxXue ObICT-
PO HaIIUIO caMO€ IMPOKOEe MPUMEHEHUE B PAa3IMYHbBIX YCJIO-
BUSIX BeleHUSI OOEBbIX NEHCTBUIA.

OrHeHHbI nonet «LWmena»

Hcnonb3yst 3HaUUTEbHBIN 00€BOI OMBIT, HAKOTIJIEHHBII
K TOMY BPEMEHM, OTCUECTBEHHbIE CITEIMAJIUCThI MPOJOJIKU-
JI1 paboThI 1O co3aaHuI0 0ojiee 3(PHEKTUBHBIX 00Pa31loB
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orHemeToB. B 1976 T. Te e TyJabCcKue KOHCTpYKTOphl u3 KBI1
MOJI PYKOBOJACTBOM T€HEPATBHOTO KOHCTPYKTOpa ApKaaus
[unyHoBa MpUCTyNWIN K MPOEKTUPOBAHUIO Oojiee Tepcrek-
THBHOTO THMAa peakKTHMBHBIX MEeXOTHBIX orHemMeToB PITO-A
«IImenwb», nyxe Bckope PITO «Prick» 0BT 3aMeHEH KAa4eCTBEH-
HO HOBOM MOJEJIbI0, U3BECTHOWM ITOJ HAa3BAHUEM <«PEAKTHUB-
HbIil mexoTHbI orHeMeT PIIO-A «IIIMeab», 110 y3Ke He
MHOTOpPAa30BOT0, a OJHOPA30BOTO MCITOJIb30BAHUSI.

Hogeillliee oTeyecTBEHHOE MEXOTHOE OpyxXue - 93-mm
peakTuBHBIN TexoTHbIN TrpaHaToMeT PITO-A omHopa3oBoro
npuUMeHeHUs - co3gaH B cepeanHe 80-x romoB. AdraHcKue
MoOJXaXxeabl Ha3blBalu €ro «ITalTaH-TpyOa», «dyepHas
cMmepThbio B Poccuiickoil apMuu ero Ha3bplBaloT CKPOMHeEE -
«Imenp».

KoHcTpykiiust ero ocHOBaHa Ha APYroM TMPUHIIUIIE OT-
HEeMeTaHUs - KarcyJibHOM. Ero BeIicTpen (karicysna, HamoJ-
HEHHAasl OTHECMECHhIO) JIETUT MO TPAEKTOPUM K LIEJIU, €CIU
TaK MOXHO BBIPA3UTHCS, «B XOJOIHOM COCTOSIHUM»: B HEM
HUYErO HE TOPUT U He MoaxuraeTcs. Kak Toapko Karcynia
yAapuUTCs O 1ieJib, cpaboTaeT BOCIIaMEHUTEIbHO-Pa3PhIB-
HOW 3apsiji, pacTloJIOXKEHHbI BHYTpU 0000uKu. OrHecMech
BOCIUIAMEHSIETCSI, €€ TOpsIue KyCKM pasjieTaroTcsi, Iopa-
Xast BCE BOKPYT.

Konctpykimst orHeMeTa TnpenesbHo TpocTta. M3 TpyObl BbI-
JIETAeT Karcyia ¢ TOPOXOBBIM PAKETHBIM JIBUTATENIEM, JIETUT HA
KUWJIOMETp U B3pbiBaeTcs. M Bce. OnHAKO BCe B 3TOM MPOCTOTE
MO-HACTOSIIIEeMY TeHUAJIbHO. baircTrka HeyTpaBisieMoil pa-
KETBI, HAaIIPUMEP, TO3BOJISIET ONTBITHOMY CTPEJIKY C PACCTOSTHUS
B 600 M mormacThb B 1iejib pa3MepoM ¢ am6pasypy JOTa.

PITO-A cnayXXuT A1l YHUUTOXKEHUSI Y MMOJaBJIeHUS XUBOM
CUJIbI TIPOTMBHMKA, BBIBOJA U3 CTPOST TETKOOPOHMPOBAHHOMU
W aBTOMOOWJIbHOW TeXHUKU. MOXET TakxKe MPUMEHSIThCS JIJIsT
CTPENBOBI MO PA3INYHBIM YKPETUICHUSIM.

CyliecTBeHHas1 KOHCTPYKTUBHAsE OCOOEHHOCTh 3TOr0 00-
pa3lia peakKTUBHOTO OTHEMETa - OTCYTCTBUE PyXbsi. BmecTo
HEro MCIOoJb3yeTcsl (pakKTUUeCKU MMyCKOBOW KOHTEWHEpP, KO-
TOPBIA TIOCIIE TIPOU3BOJICTBA BBICTpEJAa BbIOpackIBaeTCs, T.
e. PITO-A - orHeMeT OJHOPA30BBINA.
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Crpenbba n3 Pl0O-A «Llimenb» Beaercs c niaeya

OTcoa 1 OpUTHMHAJIBbHOCTh KOHCTPYKIIMM TaHHOTO 00-
pasua. CoOGCTBEHHO KOHTEHED, SIBSIOLINIACS ITyCKOBOM TPY-
00i1, MpeaeIbHO MPOCT IO YCTPOMCTBY. 3IeCh MOXKHO BbIIE-
JIUTh YAAPHO-CITYCKOBO MeXaHW3M, MPUIIEIbHOE YCTPOi-
CTBO (ONTUYECKUIA TIPUIIENT, MYIIIKa, HO MOXXHO MCIOJIb30BaTh
ontudyeckuii npuiiea OI1O-1), oTKUIHYIO TEpEaHIOI PYKO-
ATKyY, Tary. JnmHa KoHTeliHepa 920 mwm.

CTpensgollnii MexaHU3M pa3MellleH B OTAEJIbHOM KOp-
nyce, CMOHTUPOBAaHHOM I1a BHEIIHEH YacTHU ITyCKOBOTO YCT-
pOWICTBa, M MpEACTaBIsIET COOOW OTKUAHYIO PYKOSITKY C (pUK-
CcaTopoM, COOCTBEHHO KOPITYC YAAapPHO-CITYyCKOBOI'O MEXaHU3-
Ma CO CITyCKOBOM CKOOOI U MpeIoXpaHUTENIeM, CTPEISIOINIA
MEXaHU3M B KOXYyXe M KaIcCloJbHYI0 BTYIKy. st Gojee yc-
TOMYUBOTO yAEpKaHUI OTHEMeTa MpPU CTpelib0e Ha ero Kop-
Iyce 3aKpelieHa JOMOJHUTEIbHAS OTKUAbIBAIOIIASICS PYKO-
gatka. CieBa Ha Tpybe ITyCKOBOTO yCTPOMCTBA MPHUKJIceHA WH-
CTPYKILIMS O TIpaBUIaX oOpalleHus ¢ OTHEMETOM.

YTo KacaeTcsl OTHEMETHOTO BBICTpEJia, TO €ro KOHCTPYK-
LIUS OTISITh-TaKW HAITOMWHAET TBEPJAOTOTUIMBHYIO HEyIpaB-
JnsseMyo pakety. EcTb peakTUBHBIN IBUTATEb, B Ka4eCTBE
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TBEPAOTO TOIJIMBA KOTOPOTO MCITOJIb3YETCS MOPOXOBOM 3a-
paa, U KamcyJsa, SBistoliasicsd 00eBoi 4aCTbl0 OTHEMETHOTO
neicTBusl. Perep BBIMOJHSIET (PYHKIMIO CTaOMJIM3UPYIOIIETO
ycrpoiictBa. B «IlIMene» BriepBbie B OTCYECTBEHHOM II€XOT-
HOM OPYXMU ObLT peajn30BaH KallCyJabHbIA MPUHIIAI OTHE-
MeTaHUsl, TP KOTOPOM Karicyjia ¢ OTHECMECHIO B «XOJIOTHOM»
COCTOSIHUY IOCTaBJSIETCS K LEeIU, TIpU yaape UHULUUPYeTCs
BOCILIaME@HUTEIbHO-PAa3pPBIBHON 3apsia, B pe3yabTaTe 4ero
OTHECMECh 3aropaeTcsi, U ee ropsiiue KycKy pasjieTaloTcs 1
MopaxatroT Leb.

Cnenyer ocobo oTMeTUTh TOT (dakT, uro PITO-A ob6naga-
eT oTANYHBIMU TTX, KOTOpble B KOMILIEKCE OIPEACIISIIOT €r0
0oeBble BO3BMOXHOCTU. Hanmpumep, Macca orHecMecH, 3aKia-
JIbIBaeMOI B Karlicylly, cocTaBisieT 2,1 Kr (Karcyna ¢ JbIMO0O-
pas3yoIINM COCTaBOM coaepXuT 2,3 Kr cMecu). M1 HecMoTps
na 310, 3(p(PeKTUBHOCTb MCIIOJIb30BaAHUSI OTHEMeTa-MalloT-
KM B TIOJIHOII Mepe OTBedaeT 3KeCTKUM TPeOOBaHUSIM COBpe-
MEHHOTO 00s1. IeJ0 B TOM, UTO IIpUMEHsIeMasi OTHeECMeCh UMe-
eT BBICOKHME TTapaMeTphbl BOCIIJIaMEeHEeHUsI U TOPEHUsI, Ha Tpa-
€KTOpUM MoJjieTa He TepsieTCsl HU OJHOI ee Kariv. Brieuatis-
eT U JaJIbHOCTb OTHCMETAaIlUsl 3TOTO 00pas3iia BOOPYXKEHUSI:
pEeakTHUBHBIN ABUTATEIb MOXET JIETKO 3a0pOCUTh KaIlCyy C
orHecmechio Ha 1000 m.

Hpyrue 0oeBble XapaKTepUCTUKM OTHEMeETa: Macca B 00-
€BOM ITOJIOXKEHMM cocTaBisgeT 11 Kr, a BbiokKa - 22 kr. M3 110-
XOJHOTO TIOJIOXEeHUsI B 00eBoe orHeMeT mnepeBoauTcs 3a 30 c.
BbloK coaepXuT KOHTeHHephl 3aKUTaTeIbHOIO U IIMOBOTO
NeCTBUS, KOTOpble 0O4eHb 3((HEKTUBHO AOMOJHSIOT APYT
JIpyra B 0010.

Crpenbba us «IllImens» Bemercs ¢ miaeva. [ToaroroBUTh
PITO-A x crpenbbe He cioxHo. Hamo ToJMbKO MPUHSITH HEOO-
XOJAMMOE TIOJIOXKEHUE, OTKUHYTh MEePeIHIOI0 PYKOSITKY, B3BEeC-
TU yIapHO-CITyCKOBOM M€XaHU3M U HaBECTU OTHEMET B TOY-
Ky nipulienuBaHus. [Ipy HEOOXOAUMOCTU BECTU CTPEIbOY
MOXHO U HEIOCPEICTBEHHO U3 BbIOKA.

Ho oco0yto 11IeHHOCTb U TJIaBHBIN CEKPET OrHeMeTa Tpe-
CcTaBJsIET ero OoeBasl 4acTh TepMOOapuUueCcKOro neicTBUs,
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yIpsaTaHHas B U3SIIHOW MeTalauvyeckKon karmcyse. Bee oc-
TaJIbHOE - He 0oJiee YeM ONHOPA30BBbI KOHTEWHEp IJIS €ro
nycka. [To mpuHIMIy AeiicTBUS OoenpUIlac CXOX CO CHapsi-
JaMu 00beMHOTrO B3pbiBa - MpU cpabaTbIBaHUU 3apsifia BbICO-
KOTeMIIepaTypHbIii UMIYJILC COMPOBOXIAETCS PE3KUM Iepe-
naaom aasiaeHusi. O6iako, odpa3zoBaHHOE MPU B3pbIBE OOEI-
purnaca PITO-A, ObIcTpo cropaer 6e3 neToHaIMKM, KOTJda OrHe-
cMech 00pa3yeT ropa3ao MeHblliee U30bITOUHOE NaBJEHUE, a
ropeHue 0ojiee pacTSHYTO MO BPEMEHU, YEM Y OOBIYHOTO
B3pbIBUATOTO BelllecTBa. MOIIHOCTh BO3AeCTBUSI TepMoba-
pUUYECKON CMecH TakKoBa, YTO pas3jIeTaroTCsl Ha KyCKU OeTOH-
Hele JJOThI, pyliaTcsi MHOTO3TaXXKHbIE MOCTPOMKM, HAUYMHAET
TOPETh U TUIABUTHCH Jaxe MeTajll. TpyIHO MOBEPUTh, HO PyU-
HOIl orHeMeTr Kaauopa 93 MM mo dyracHOMYy BO3JAEHCTBUIO
CpaBHUM C apTHiuiepuiickuM 122-155-mm cHapsmom. dak-
TUYECKM TOJIydyaeTcs, 4YTO COJIAAT-TMEeXOTUHEl HOCUT Ha
njedye apTUJIEPUNACKYIO CUCTEMY, NMPEBOCXOASIIYIO IO
MOIIM TaHKOBYIO MyIIKy. OTHEMeT xapaKTepu3yeTcsl BbICO-
KOW TOYHOCTBIO CTPEJbOBI, MOCKOJBKY B IMOJIeTe OOEmpu-
nac cTabuJIM3UPYyeTCs OMEepeHUeM 3a CUeT BpalleHUS OT-
HOCHUTEJIbHO TMPOJOJbHON OCH.

Brnepsbie «IlImMenb» ObLT MCIOJB30BAaH COBETCKUMU BOM-
ckaMu B A¢dranuctane B 1983-1984 rr. 1151 «BbIKYpUBaHUSI»
JYyIIMAaHOB U3 TEIIep U MOA3EMHBIX YOeXUII-KIPU30B.

EcTp elmie onHa MHTEpecHass OCOOEHHOCTh. B 30He
B3pbiBa HAa 3HAYUTEJbHOW MJAOILIAAU MTHOBEHHO WU MOJ-
HOCTbIO BBITOpaeT KUCHopod. I[1si XKUBOW CUJIbI 3TO HEMU-
HyeMast cMepTh. Ho Bemb 310 «cMepThb» M IS OTHS, TPEOYIO-
LLIETO IJISI TOPEHUS TOJIBKO KUCIOPOI. A 3HAUYUT, B MEPCIEKTHU-
Be B KOHBEPCMOHHOM HcTIoJHeHNM «llIMenb» BIoJHE BO3-
MOXHO MPUMEHITb U AJS TYHIEHUS TPYAHOMOCTYMHBIX
oyaroB Ioxapa.

ODTO UCKIIOUYUTEIbHO MOIIHOE U 3(P(PeKTUBHOE MEeXOT-
HOe opyxue, Iopaxalomee Ha muctanumy B 1000 M He TONB-
KO HEINMOCPEeNCTBEHHO MPOTUBHUKA, SBJSIONIETOCS OTKPBITON
LIEJbI0, U JaXe HaXOASUIErocs B yKPBITUM, HO U BPaXKeCKUX
cojijaT B coceHuX nmomeieHusx. [Ipu B3pbIBe BHICOKOTEM-
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NEXOTHLIEMJIAMEMETbI-OrHEMETbI

Tepmobapuyeckuii BbicTpen "LLMens» no a¢poekTuBHOCTN QyracHoro
ZevicTBusl cpaBHUM €O 122-MM rayOuyHbIM CHapsiioOM (& o HEKOTOPbLIM
AaHHbIM — faxe v co 155-MunnnmeTpoBbsIM)

MepaTypHBIA UMITYJIbC COIPOBOXKIAETCS PE3KUM TepernanoM
JaBJIeHUs, yHUUTOXKAIOIIMUM BCE XMBOe Ha Turomann 50 m°. A
B 3aMKHYyTOM mnpocTpaHctBe, Harpumep B 1O0Te, 130Te, nome,
nopaxaemsblit 0obeM coctasisieT 40 80 M\ B 60s1ix B I'po3HOM
MPU BBICTpEJiE B MOJABAIIbHOE OKHO, U3 KOTOPOTO BEJICS OTOHb,
YHUYTOXAJIUCh HE TOJIBKO OOCBUKM, HAXOISIIMECS HEMOCPeI-
CTBEHHO B IOpakaeMOM IMOMEIIEHUH, HO U B COCEIHUX, CO-
obmatommxcs ¢ HuM... [Ipu nonaganuu 8 BMII mammny npo-
CTO MepeBOpaYMBaeT BBEPX 'yCEHUIIAMU - U3 IKMIMaxa, Kak
MPaBWJIO, HE BBDKMBAET HMKTO...

B nocnenneit monenu oruemera PITO-A, BnepBble UcC-
Mojb30BaHHONW B YeuHe, NMpuUMeHEH KOMOWHUPOBAHHBIN
o6oenpunac. Ero kymynsaTuBHas 60oeBas 4acTb, IepBOi NPoO-
OuBasi mperpaay, CnocoOCTBYET I1y0OKOMY NPOHUKHOBE-
HUIO OCHOBHOI 0O€BOM 4YacCTHU, 3allOJJTHEHHOU TOIJIUBHO-
BO3IYIITHOW OTHECMEChI0, BHYTPh 00BbEKTa, YTO ITO3BOJIMIIO
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OrHEMETHO-3AXWUIATEJIbHOE OPYXXUE

HCIOJb30BaTh PEAKTHUBHBIEC MEXOTHBIE OTHEMETHI IS MO-
pPaXeHUs HE TOJbKO XMBOW CUIIBI MPOTUBHMKA B YKPBITH-
SIX, OTHEBBIX TOYKAX, 3MAHUIX UIM HA MECTHOCTH, HO U JUIS
YHAYTOXEHMS JIETKOOPOHUPOBAHHOW TeXHMKHU. IIpuuem B
3aMKHYTOM 00beMe 00eBOro OTHEJeHHUSI B3PHIB OTHECMECHU
o0JagaeT ropa3no 0OJbIIMM Pa3pylIMTENbHBIM 3(PGhEKTOM,
YTO IO3BOJISIET C BBICOKOU 3(h(eKTUBHOCThIO MOpaxaTh Oe-
TOHHbIE 00OPOHUTEIbHBIE COOPYKEHUS U JTeTKOOPOHUPO-
BaHHYI0 00OEBYIO TEXHUKY.

Cosetckue orHeMeThI « Prich» 1 «I1IMenb» cHUCKaI 001b-
IIyI0 MOMYJISIPHOCTh B BOMCKaX, 3apEKOMEHIOBAB ce0s1 rpo3-
HBIM OpykueM B ropax Adbranucrana, TagxukucraHa u Yey-
HU. Bo MHOrMX BO€HHBIX KOH(MIUKTAX U JOKAIbHBIX BOMHAX
MOCJIEIHUX JIeT, B KOTOPbIX yyacTBoBaja CoBeTcKasd, a 3aTeM
u Poccuiickas, ApMus, B 1OCTaTOYHOM CTEIEHU yIAI0Ch OT-
paboTaTh YCHENIHYIO TAKTUKY IPUMEHEHMST PEAKTUBHBIX IIe-
XOTHBIX OTHEMETOB.

Ha ocHOBe 3HAYMTENBHOIO 0OEBOTO OIBITa, HAKOILJIEH-
HOTO IIPY KCIIOJb30BAHMM PEAKTUBHBIX MEXOTHBIX OTHE-
METOB, CUMTAETCs, YTO MX YCIEIIHOE NPUMEHEHUE TPeOy-
€T TAKUX MEPOMPUITHI, KaK ITOATOTOBKAa OTHEMETHBIX pac-
YETOB IJII COBMECTHBIX NEHCTBMI B 0OEBBIX MOpPSIAKaX
BOMCK, TIIATeJbHAas pa3dBelKa MOAJeXaIIUX IMOPaXeHUIO
neneii. brokmpoBaHue meneil u myTei moaxoma K HUM C
IMOMOIIbIO APTUIIEPUACKO-MUHOMETHOTO OTHS U IBIMO-
BBIX CPEICTB, OTHEBasd MOMAEPXKa NeACTBUNA OTHEMETHBIX
pacyeToB, TECHOE B3aMMOIEHCTBUE C MEXOTOM, MaHEBD
cuinamMu u orHeM. Ilpu 3TOM BbIAENSIETCS HEOOXOAUMOCTH
y4eTa BO3MOXKHOCTEN OTHEMETHBIX CPEACTB B CBOJHOM ILIa-
HE OTHEBOI MOAIEPKKM, IPOTUBOTAHKOBOI 0OOPOHHI U 3ar-
paxaeHu.

Ho u Takoe rpo3Hoe opyxkue MOXET OBITh YCIEIIHO HC-
MTOJI30BAaHO B MUPHOM XKM3HU. «I1IMenp» mpekpacHo cebs 3a-
PEKOMEHI0Ball KakK CpeAcTBO OOPbObI CO CHEXHBIMM JTaBUHA-
MM U B KQYECTBE... OTHETYLIUTEJIS.
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NEXOTHbLIEMJIAMEMETbI-OrHEMETbI

TaKTUKO-TeXHU4YecKkmne xapakrepmcTmkm
peaKkTUuBHbIX OrHemMmeToB

Mopnenb M202A2 CHIA
JnrHa B 60eBOM

MOJIOXEHUH, MM 822

Macca obmiast, KT 12

O6beM oOrHecMmecu, J 0,61

IIpunenpHasg DaNbHOCTh, M 350
Db dekTuBHAA JaTbHOCTD

CTpeabObl, M 200
MakcumanpHas TalbHOCTD

CTpeNbObI, M 750

Bpewms mepeBoma 13 MOXOIHOTO

B 00eBOe TOJIOKEHUE, C 30

Monenp PIIO «Poics» CCCP
JnvHa B 60eBOM

MOJIOXKEHUU, MM 1440

Macca ob1as, Kr 7,5

O0bBeM ormecMmecH, I 4

[MpunenbHas nanbHoCcTh, M 190
DdbdexTuBHaA JaIbHOCTh
CTpENLOBI, M

MakcuManbHas TaJbHOCTh

CTpeNbObI, M 400

Bpems mepeBoma M3 MOXOTHOTO

B 00EBOE IMOJIOXEHUE, C 60

Mopenb PIIO-A «IIImems» CCCP
JInuma B 60eBOM

MMOJIOXKEHUN, MM 920

Macca ob1uasi, K& 11

O6bem orHecmecH, J 211

ITpuuenabHasd fanbHOCTh, M 600
AddexTUBHAA 1ANTBHOCTD
CTPENLOBI, M 350
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OrHEMETHO-3AXUIATE/IbBHOE — OPYXWUE

MaxkcumaibHas JaJIbHOCTD

CTPEAbObI, M 1000
Bpemsi mepeBoga M3 MOXOAHOTO
B 00€eBOE ITOJIOKEHME, C 30

B cBeTe BBHINIEN3IOXKEHHOTO MOXHO CAeNIaTh BBIBOI, YTO
OTHEMEThI, XOPOIIO 3apeKOMEHI0BaBIIINE ce0sl Ha MOJsIX cpa-
JKEHUI, HECMOTPS Ha TIOSIBIIEHWE HOBBIX MOTYYMX BHUIIOB OpY-
KU, TIPOIOKAIOT OCTaBAThCS TPO3HBIM U OYEHB MEPCIEeK-
TUBHBIM OOEBBIM OPYXUEM.

5.4. 3axurarenbHblie 60oenpunacsl

B IlepByro MIUpOBYIO BOWHY IMOSIBUINCH Pa3HOOOpa3HbIE
THUIIB 3aKUTATEeJIbHBIX CHApPSIIOB: aBUAOOMO, CTpesn, apTH-
JIEPUUCKUX U MUHOMETHBIX CHApsIOB, IMyJTb M PYIHBIX Tpa-
HaT. 3axuraTesibHble OOEIpPUNachl, COCTOSIIME T1a BOOPYKe-
HUU COBPEMEHHBIX apMMi, MpeacTaBIeHbl OOJBIIUM KOJIU-
YEeCTBOM 3aXXKUraTeJibHbIX apTUJIEPUNACKUX CHApSA0B, I'pa-
HarT, LIanek, MaTpOHOB U IPYIMX CPENCTB, KOTOPBIE IpenHa3-
HayaloTcs Al mopaxkeH!sl pa3IuvyHbIX Leaei.

3axkurarejibHbIE MyJH, CHAPSIX)KEHHBIE XXeJIThIM (hoc-
(opom, BriepBbIe MOSIBUIUCH B [IepByI0 MUPOBYIO U MpeaHa3-
HAYaJUCh IJIs1 3aXKUTaHUS adpOCTAaTOB U caMoJieToB. Benb kak
orpoMmHbie «llenmeanHbl», TaK U OPKUE adpOIUIaHbl OKa3a-
JINCh BeChbMa YSI3BUMBI OT OTHSI. BoeBoif OmbIT moKasai, 4To 1
00BIYHAsT Tpaccupylomias Myas objamaeT OONBIIMM 3aXKHTa-
TeTBHBIM 3(PHEeKTOM, a YK OTHON CITeIIMaIbHON 3aXKUTaTeIb-
HOI 4YacTO XBaTaJlo IJII YHUUTOXEHUST BPaXkeCKOTO JieTaTesb-
Horo anmnapata. I[ToaToMy 3axkurareabHbIe ITyJId TTOJTYYUIIN ca-
MO€ IIMPOKOE paclpocTpaHeHWEe MMEHHO B aBuauuu. M
MMEHHO 3aXXMUTraTejbHasl TyJs CcTaja MOTWJIBIIUKOM OOEBbIX
Iupuxabjeil, TaKk KaK KPOXOTHBI HUCTpeOUTENb ONHON oue-
pelbl0 YHUUTOXAJ] TUTAHTCKUM 1LIENMEeJINH, B KOTOPOM Hecy-
IIMM Ta30M SIBJISLICS roplouuii Bomopoa. Kcratu, B cyxomyT-
HBIX BO¥ICKax MpUMEHEHUE 3aKUTaTebHBIX ITyJb 3aIIpele-
Ho lNaarckmmu 1 ZKeHeBCKOM KOHBEHIIUSIMY, KaK BUI OPYXKUSI,
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SAKUTIATEJIbHbIE GOENPUMNACHI

MPUYNHSIOMNN 0c000 TSIKKHME YBE-
Ybsl U CTpamaHus yeaoBeky. Ho, Tak
cKazaTb, MOJYyJerajJbHO, UX UCTOIb-
30Bajii TOYTU BCE BOIOIOIIME CTOPO-
HBI, CTBIIUIMBO HA3bIBas UX MPUCTPE-
JoyHbIMU. YUTO moxaenaeiib, 6oeBas
3 GEKTUBHOCTD TIPEXIE BCETO...

B nepuon IlepBoit MUpOBOIi BOM-
HBI HaWOOJIbIIIee pacIpoCcTpaHeHUE
MOJIYYMJIU CJIEAYIOIIe 5 TUITOB 3a-
KUTaTeJbHBIX MyJib: dpaHily3ckas Ph
(Phosphore); dpannysckas IlapHo;
¢paHuy3ckasg kanubpa 11 MM; rep-
MaHckas S.Pr.; anrnmiickas S.A. Tuiia
BykunraMm. 3axuraTeibHble MyIu
MEePBBIX IBYX O0pa3lioB MMEIOT B 00-
MUX YepTax cieaylollee yCTpoi-
CTBO: BHYTPU TyJU UMEETCS LMJIMH-
IPUYECKUN KaHaJl, HallOJHEHHBI I
oenbiM dochopom. C3anu BcTaBie-
HbI ABa METAJJINUECKUX AUCKa C MPO-
Kiankoi. B HUXHel yacTu nyiau, B
OOKOBOIl ee CTeHKE Yy CaMbIX IVMCKOB
“MeeTcs OTBEpCTHE IJ1s1 Bbixonaa oc-
¢dopa, 3ammoTHEHHOE OCOOBIM JIETKOII-
JJaBKMM cocTaBoM (mpo6koit). Ilpu
BBICTpEJie TTIOPOXOBbIE Ta3bl pacruiaB-
JISIIOT 3TOT cocTaB U ¢ochop HAUU-

IMyns KOMGUHMPOBAHHOIO
aevictBus. 1 — obosioqka
nyn, 2 — OPOHUOOUHbIN
HaKOHEYHWK, 3 — pa3pbiB-
HoVi 3apsia, 4 — cTakaH4uK,
5 — 3axuraresibHbIi CO-
craB, 6 — TpaccupyoLmii
cocrtaB, 7 — 3anasibHbii
cocTaB

HaeT BBITEKATb U3 OTKPBITOTO OTBEPCTUSL B CTEHKE IYJIU.
3axuraTesbHble MyJIu MOCHeIHUX NBYX 00pa3loB UMe-
0T HECKOJIbKO MHOE€ YCTPOMCTBO: B MEAHYI HUKEJIUPOBaH-
Hyl0 000JIOUKY TyJu BJIOXeH Oenblii docdop, c3amm BCTaB-
JieHa CBMHIIOBas Mpo0Ka; C BHYTPEHHENW CTOPOHBI K CBUHIIO-
BOI IPOOKe MPUMBIKAET CBOOOIHBIN CBUHIIOBBIM LUJIMHIPUK
C NpOJOJBHBIMM KaHajdaMu JJs1 npoxoaa docdopa. B 0bo-
JIOUKe, KaK M Yy IyJib BBIIICONMUCAHHONW KOHCTPYKIIMHU, Ha pac-
CTOSIHUM TIpUMepHO B 1/5 IJIMHBI MyJIu OT €e 3aJHero cpesa
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OFHEMETHO-3AXWIATE/IbBHOE OPYXUE

7,7-MM aHIINACKNEe BUHTOBOYHbIE MNart-

POHbI: 1 — NaTPOH C 3aXUratesibHou
(¢ocpopHoii) nyneir, 2 — naTpoH C
6pOHEbOViHO-3axuraTesibHov (¢poc-
¢dopHo) nynewi

7,9-MM repmMaHckue BUHTOBOYHbIE
naTpoHsl. atpoH ¢ 6poHeboriHo-3a-
XuratesnbHou rnynevi PtK, natpoH ¢
npucTpesno4Hor nyaen B. Patrone,
naTpoH ¢ 3axwuratesnbHou (¢docgop-
HOW) nynev

HIMEETCSI OTBEPCTHE MIJIsI BbI-
xoga docdopa, 3aauUTOE
JIETKOTIJIaBKMM COCTaBOM.

Ilpu BBICTpeEse mopo-
XOBBIE Ta3bl PACIJIABISIOT
3TOT cOCTaB (OTKPBIBAIOT
OTBEpPCTHE), a MpPHU yaape
nyau o Imperpany (Leib)
CBOOOIHBIA CBUHIIOBBII
UUJIAHAPUK TI0 WMHEPLUU
CTPEMUTCS MPOIBUHYTHCS
BIepe] U BbDKMMaeT ¢oc-
(op yepe3 cBOM KaHaJbl B
BBIXOOHOE OTBEPCTHUE.

ITo3xe 3ameTwnn, 4TO
CTaHJapTHAsI CUTHAJIbHAS
paKeTa TakXe OTJIUYHO
MOJIKUTaeTJerKoBOCIIa-
MEHSIOUINECS TPEIMETHI.
ITosTOMY OHM MCITOJIB30BA-
JIUCh BOMICKAMM B KayeCTBE
MOAPYYHOTO 3aXUTaTeJIb-
HOTO Cpe/CTBA.

ByTbuIKM ¢ roprooueit
CMeChI0 TIEPBBIMU CTalU
MIPUMEHATh HUCIAHCKUE
pecnyOJMKaHIBI IPOTHUB
(ppaHKMUCTCKUX TAaHKOB B
1936 r. Bo Bropyio MupoByio
BOWHY «XUJKOCTHBIE TPaHa-
TbI» YK€ MAacCOBO IPHUMEHsI-
JIX BCE BOIOIOIIME CTOPOHBI.

3axurarTrejJbHbIE
PY4YHbI€ I'paHAThI IOsBU-

Juch B IlepByto MupoByio BoiiHy. OHM ObUTM JABYX TUIIOB: (hoc-
(opHbIe (3axKUraTeIbHO-IBIMOBBIC) U TepMUTHBIE. [Tocie-
JIHUE TopAT 3-4 MUH. U MOTJM ObITb MPUMEHEHBI Ul MPHU-
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SAXUIATEJIbHbIE BOEMNPUIMACDI

BP0

4l

—

12,7-MMUTaNIbSIHCKNIANATPOH COPOHEBOMHO-3aXuraTesibHO-TPacCUpyoLLei

nyneii b-3-T. 1 — HapyxHas o6ono4ka nym, 2 — obos04Kka Hocuka, 3 — 6poHe-
OOViHbIV cepaeqYHuK, 4 — HOCcuK, 5 — TpaccupyloLmii cTakaHuk, 6 — Tpaccu-
pyroLyee konbuo, 7 — pybaluka, 8 — 3axuratesibHbiii coctas, 9 — Tpaccupyio-
wmii coctas, 10 — uennynouaHas npoknagka (Kpyxok)

BeIeHUsI B HETOAHOCTb Me-
TAJJIMYECKUX OpYyIUi U Ma-
IWH. 3aXXUraHue Mpou3Bo-
IWJIOCH Tiepen OpocaHHeM
WIM B MOMEHT OpocaHMs
rpaHarhl.

I'panatbl, cHapsXKeH-
Hble (ochopoMm, MpPUMEHS -
J0TCSl OMHOBPEMEHHO B Kaue-
CTBE 3axKMTaTeJbHBIX U JbI-

7,9-MM roJibCKne BUHTOBO4YHbIE art-

MOBBIX rpaHaT. OHM HC- POHBI: 1 — NaTPoOH C 3axXuratesibHou
NOJB3YIOTCA IIPU BBIKYPUBA-  (hochopHoii) nyneii ans nexotsl, 2 —

HMU IPOTUBHUKA U3 y6€— naTpoH ¢ 3axwuraresibHou (gpocgop-
KUII, OKOIIOB, a TaKxXe JJIsI  HOM) nyneii ans asnaumm
NopYMu TIPOTHUBOTA30B.

TepMuTHBIE 3aKuUraTeabHble TpaHAThl IPUMEHSIOTCS TIPU
cOpachlBaHUM UX B OKOIIbI, yOEXHUIa, IJIs1 TTOAXKOTa KyCTOB,
JIIEPEeBSIHHBIX CTPOCHMIA, M MPUBEIECHUS B HETOIHOCTb OpPY-
XU, ABUTaTeJeid y aBTOMAIIMH U CaMOJIETOB, MX HECYIIMUX
4yacTeu u T. 1.

Ha BoopyxeHue BoopykeHHBIX ci1 @PI” IpUHATHI pyYHbIe
3a2KHUraTeJbHO-IbIMOBBIE NaTpoHbl DM-24 1 DM-34. OHu
SIBJISIIOTCSI UHAWBUAYAJIbLHBIM OPYXKHMEM M MpelHa3HAYeHBI IS
0OpbOBI ¢ OPOHETAHKOBOI TEXHUKOM, CO3MaHUSI O4aroB I1O-

141




OrHEMETHO-3AXXUIATEJ1IbIHOE OPY)>XUE

XapoB, a TAKXe IS OCTeI-
JIEHUS ¥ BBIKYPUBAHUS XU -
BOI CHJIBI U3 O0OPOHUTETh-
HBIX COODPYXCHMH, IOJBa-
JIOB W Pa3IMYHBIX YKPBITHA.
7,62-MM amepuKaHCKuii BUHTOBOY- CHapﬂ)KeHl/le UX - CMecChb
HbIVi NATPOH C 3axuratesibHou myneu KPacHOTO (bocd)opa U T0-
POIIKOOOPa3HOTO MAarHus
(TeMmepaTypa  IJIaMEHHU
1200°C).

PyxkeiiHble 3axkura-
TeJibHbIE rpaHaThI B [lep-
BYIO MUPOBYIO BOWHY IIpU-
MEHSJINCh KpaliHe peaKo.
OHM HaAlLIU MIPUMEHEHHUE
TOJIbKO B MCXKBOEHHBIH Te-
puoa, TpuYeM MX MpUMeHe-
HHUE OTrpaHUYEHO OCOOBIMHU
clydasMM  TMO3ULIMOHHOM
7,7-MM SIOHCKWIA Bm-iTOBqubW”I nat- WA TOPHO# BOWHBHI. Ouum
ﬁ;:e; 3axuraresibHov (¢ochopHo) HECKOJNIBKO HAIMOMWHAIOT

c000If yCTPOMCTBO M CHapSI-
JKeHWEe PYYHbIX rpaHar. [IpumeHsuIM MX U3 pacrpocTpaHeH-
HBIX TOrJa pyXeWHBIX I'PaHATOMETOB XU BUHTOBOYHBIX MOp-
tpok. JdanpHOCTh MoNeTa pyXeitHoil rpaHaThl 150-200 M.
Onu cHapsxatorcs GochopoM, TEPMUTOM WU CMEChIO Tep-
MHTA U 3JIEKTPOHA.

CoBpeMeHHasl pyXeiiHasi TpaHaTa MOXET BbICTPEINBATh-
cs M3 CTaHAAPTHBIX BUJOB CTPEJIKOBOTO OPYXWS WU Opo-
caTbcsd pykoil. OHa M3roTaBIMBAETCS U3 JIMCTOBOU CTaIU U
cHapsixaeTcs 0ebiM dochopom. s cTpeabObl U3 BUHTOB-
KU (aBTOMAaTa) MCIOJb3YeTCs CIielMalbHOE MpUCIocobIie-
HME C BBILIMOHBIM ITOPOXOBBIM MATPOHOM, MO3BOJISIONIEE Me-
TaTh rpaHaTy Ha paccrosiHue 10 120 M. Ilpu mageHuu Ha 3eM-
JII0 OHA B3pbIBaeTCsl, pa3dopachiBasi Kycouku ¢ocdopa B paau-
yce 25-30 M, KOTOpbI€ MOIKUTaIOT JISTKOBOCILIAMEHSIEMbIE
00BEKTHI M PAaCTUTENbHOCTD (TpaBy, KYCTapHUK, Jiec).

12,7-MM amepuKaHCKuK naTpoH C
3aXunratesibHovi nynev
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SAXUIATEJIbHbIE BOEMNPUNACDI

CyIIecTBYIOT CIIeLMalb-
HbIe 3aKUraTeJibHbIE ap-
TUWUIEPUICKUE CHAPAIBI,
KOTOpPEIE JEUCTBYIOT IO TEM
K€ TIPUHILIMIIAM, YTO U 3aXU-
raTeJbHble aBMaOOMOBI: OHU
JIeJIATCS Ta TpaHaThl C cocpe-
JOTOYECHHBIM JIEHCTBUEM U
LIpaITHEeIb C pacCENBAIOIINM
JIEICTBUEM.

B IlepByio MupoByI0 BOMi-
HY OHU MMeEIY Majioe Mprume-
HeHue. CHapsIKaJuCh OHU ro-

PIOYUMU CMECSIMU WJIU Tep-
mutoM. CHapsabl ¢ dpocdo-
POM, OTHOCUMBIE OOBIYHO K
KaTeropuu JbIMOBBIX, MHOTIA
MOTYT OBITh MCIOJb30BaHbl U
B KauecTBe 3aXKUTraTeIbHbIX.
3axurarejbHble CHapsi-
16l K MUHOMeTaM CToKca 1 Ta-
3oMmeTaM JIuBeHca TIpUMEHsI-
nuch Takxke majo. IlepBeie

3axurarenbHble nynau: a - rpucTpe-
JIO4YHO-3axuraresibHasi; 6 - 6poHebovi-
HO-3axuraresibHasi; B - 6POHEBOMHO-
3axuraresibHo-Tpaccupyroiwjas. 1 -
060/104Ka - NIakMpoBaHHasi TOMMNakom
cTasb; 2 - 3axXuratesibHbiii cocTas; 3 -
CTa/IbHOV CepAeyqYHuK; 4 - CBUHLOBasl
pybaluka; 5 - natyHHbIi KPYXoK; 6 -
CTakaH4YvK N1aTyHHbIV; 7 - CTaslbHOM
YAApPHVK C Xanom; 8 - natyHHbI npe-
JA0XpaHUTe b (pa3pesHoe KoJbLo); 9 -
kanctonb, 10 - xene3Hasi nNpPokaagka;

11 - Tpaccupytowmii coctas; 12 - ko-

CHapsXaluch TEPMUTOM,
neyko; 13 - otBEpcTne

BTOpbIE - KOMKaMu TMaKJu,
IIPOMUTAHHON TOPIOYEN XKUIKOCTHIO.

B coBpeMeHHOI apTUIEpUU 3aXUTraTebHble CHAPS b
HCIIOJIB3YIOTCS Oosiee IKMpoKo. B KopIyce pacrosaraiorcs 3a-
KUTraTeJbHbIE CETMEHTHI (2jeMeHThl). Kaxaplii Takoil ane-
MEHT MpPENCTaBIIET cOO0M METaTIMYECKYI0 000JI0UKY 3amoJi-
HEHHYI0 3aXXHUTaTeJbHBIM COCTAaBOM, HalpMMEpP TEPMUTOM.
[Tpu paspbiBe cHapsiia 3aKuraTebHbIe 2JIEMEHTHI C OOJBIIOMN
CKOPOCTbIO BbIOpachiBaloTCs Ha 00beKT obctpena. [Ipu rope-
HUU 3aXKUTaTeJIbHOTO COCTaBa pa3BMBAETCS BbICOKas TeMIle-
patypa mo 2500-3000°C. 3axwuratelbHble CHapsabl obOyiaga-
0T JOCTATOYHO CUJIbHBIM MOpaXawlluM AEUCTBUEM U 0OJIb-
UM TICUXOJOTUYECKUM 3(DGHEKTOM.
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CoBpeMEeHHbIN 3axuraTtesbHbivi apTuanepuickuii cHapsig: 1 - auctaHum-
OHHasi Tpybka, 2 - NPUBMHTHasI roJ1I0BKa, 3 - 3aXxuratesibHble 3J1IEMEHTbI, 4 -
kopnyc, 5 - anagpparma, 6 - BbiLLMOHON 3apsif

3axurareJbHasi MUHA, BEICTPEJIMBaeMasi U3 OOBIYHO-
T0 MUHOMETA, TIPY B3PBIBE OCHITIAET 11eJIb CHOIIOM MCKD, TTeTl-
JIa, TOPSIIEro 3aXKWraTeabHOTO CHapsskeHus (docdop), mma-
MEHM, TOXIEeM pacIIaBJeHHOro MeTajja Wid Iutaka (Tep-
MUT). MUHBI MOTYT TakXXe CHapsikaTbesl cmecsimu 3B, Hanpu-
MEp MOroHaMu KaMEHHOYI'OJIbHOM CMOJIBI B cMecH ¢ ¢ocdo-
pOM, TPOTHJIOM, PAaCTBOPEHHBIM B CEPOYIJIEpOAE, CaMOBOCII-
JIaMEHSIOIIMMCS BEIIECTBOM. Takue MMHBI TOPSIT OYeHb MH-
TEHCUBHO B T€UEHME HECKOJIBKMX MUHYT C BBIICTICHUEM CUJIb-
HOTO JbIMa.

Hemupr Bo Bropoit MupoBoit npumeHsan 320-MM 3aXKu-
ratejbHble MUHBI (30-CM.WK) ¢ TypOOopeakKTUBHBIM JBUTaTE-
JeM 1 cHapstkeHHble 50 1 HedTu. OgHa MUHa BbI3bIBaJia IIO-
Xap Ha miomann 200 M° ¢ MmIaMeHeM BBICOTOM 10 2-3 M.

3azkurarejibHbl€ PAKeThI 110 CBOEMY BHEIIHEMY BUIY
U CHapSIXKEHUIO HECKOJbKO HAIIOMMHAIOT 3aXKUTaTeJIbHbIE
MUHBI. [TpUHIIUTT UX AEUCTBUSI OCHOBAH Ha PEaKTWBHOM JEil-
CTBUM IIOPOXOBBIX ra30B OT 3apsia IOpoxa, 3aKJIIOYEHHOro B
peakTuBHOI Kamepe. s cTabunn3alny B MOJIETe OHU CHAO-
XKAIOTCS YIJIMHEHHBIM CTa0MIN3aTOPOM OCO00i (DOPMHEIL.

Bo BpeMms IlepBoii MUPOBOIl BOWHBI MMPUMEHSIN 3aKUTra-
TeIbHBIE PaKeThl, HOCUBIIIME Ha3BAHUE «TOPSIINX JIYKOBUIL*
(Brennende Zwiebel). 3t pakeTbl cHapsKaiuch dochopom;
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OHU MMEJIU 3a7aydy - ITOXKOT BPaXKeCKHUX caMoJieTOB. MTaabsH-
ckad 3axkurarenbHas pakeTta Petardo inciendiaria Carasco cHa-
psoKaiach pacTBopoM (docdopa B cepoyriaepone ¢ 100aBKOM Ha-
¢ranuHa; pannyc ux gericTBusa coctasisii oT 1000 mo 1500 m.
PakeTsl MOTYT MMeTh pa3HOOOpa3HOE 3aXKUTATEJIbHOE CHApSI-
>KeHHue, HaurHas oT ¢ochopa 1 KOHYAST TEPMUTOM.

HoBonpHO 3(h(HEeKTUBHON aMepUKAHCKUE CIIEIIMaTNCThI
CYUTAIOT COBPEMEHHYIO 3KCIICPUMEHTAIbHYIO 3a3KUTraTe/Ib-
HyI0 HeympaBiseMyo pakery E42R2, kopnyc KoTopoit usro-
TOBJIEH U3 (UOPOBOro KapToHa U
BMelIaeT OKojo 19 Kr orHecMecu.

3azkurarTrejbHble IMANIKA M
naTponsl (banbiideiieps, nupoda-
KeJIbl) TIPUMEHSIIOTCS IISl CUTHAJIN3a-

UM, CXKUTAHUSI CEKPETHBIX JOKYMEH- 7
TOB, MM(pPOB, OYKBOTIEYATAOIINX yC- 6
TPOMCTB, CEKPETHBIX Y3JIOB U MeXa- 5
HU3MOB BOEHHOW TEXHMKM, a TaKxke g
MaTepuaaoB, BOCHJIaMEHSIOUIMXCS

Ipu BBICOKMX TeMIlepatypax. B apmunu =
CIIIA HacyuTbhIBaeTCs OKOJIO JecsTKa

BUJOB TaKUX CPEIACTB, MPaKTUYECKU -3
HE OTJIMYaOUIUXCA OApYyr OT Apyra Iio z

YCTPOMCTBY, HO MMEIOIIMX pPa3JIM4Y-
HBI Bec. OCHOBHOE UX CHapsKEHUE
- TEPMUTBI, HUTpPAT HATPUSI U Hamal-
Mbl. Kopriyca mamiek u maTpoHOB H3-
rOTaBJIMBAIOTCS U3 3KE€CTU MU KapTo-
Ha, CHapsXaloT 3JeKTPO- U pbluax- epmutras 3Ab-2,5T: 1 -
Kopnyc, 2 - BOcriaMeHu-
HBIM (I/IJII/I TequHLIM) BOCIIJIaMECHU - )
TesbHas wawka; 3 - ne-
TCIAMUAU. HpH l‘OpﬁHI/II/I BOCIIJIaMECHU - pexo'qu“}i cocrTas; 4 -
TEJIA IMMOIKUTACTCA HepeXOL[HbeI, a 3a- TepMUTHO-3axuraresib-
TeM U OCHOBHOI COCTaB, KOTOpPBIil HblM COCTaB; 5 - KapToH-
acruia e ec oif KO c o Hasi npoknaaka; 6 - AOH-
pacILIaBIISIET KECTSIHOUM KOPITyC, U T Has npobka; 7 - crabu-
psllas Macca BbUIMBAETCA HA MOLXU-  suzatop; 8 - ra300T80A-
raeMblii OOBEKT. Hble oTBEpCTUS
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JdrBepCcaHTBI-MOIXUTATEIN UCTIOb30BaIAUBEPCHOH-
Hble 3a’KMraTeJjibHble MUHbI. Vcroib3oBanrch Kak IITaT-
Hbl€ 3aXXUTraTeJbHbIe 1IAIIKK, TaK U CIIEeLICPeNCTBa, 3aMaCKU-
pOBaHHbIE MOJ OObIYHBIE OBITOBBIE MPEIMETHI.

CrangapTHas TepMUTHAas IIallKa MpeacTaBlseT OpUKET
MPECCOBAHHOTO TE€PMUTA C BMOHTUPOBAHHOW B HEro 3BE3[-
KOl BOCIUIAaMEHEHUS WUJIM C BOCILJIAMEHUTEbHBIM COCTaBOM,
3alpecCOBaHHBIM C OCHOBHBIM TEPMUTHBIM CHapSIXKEHUEM B
OyMaxkHOW WMJIM KapTOHHOM o6ojouke. K 3Be3nke mimn Boe-
MJIaMEHUTEJIbHOMY COCTaBY MPUCOENUHSETCS HEeOOJbIION
otpe3ok (5-8 cMm) OukdopmoBa mHypa. Ilamka Bocriame-
HSETCSl HaJOXEeHMEM CIUMYKU Ha CepAleBUHY cpe3a Oukdop-
JIOBa 1IHypa Y MOCEAYIOUIAM 3aXKUTaHUEM €€ MyTeM TPEeHMUS
HaMa3Kol cnMYeuyHoll KopoOKu (OObIYHASI TEXHOJOTUS pa-
OOTbI TTOJAPHIBHUKA).

TepMUTHBINM NAaTPOH MPEACTaBIsSET COOOM MeTaahdec-
KUJA WJIXM KapTOHHBIMA LUJIUHIAP, 3alI0JHEHHBIA TEPMUTHOM
CMECBIO C OTIEJbHOM 3BE3IKON BOCINIAMEHEHMS WJIM C 3aM-
pecCcOBaHHBIM BMECTE€ TEPMUTHBIM CHapsIKEHWEM U BOCILIa-
MEHUTEJbHBIM COCTABOM C KOPOTKMM 3aMeanuTeaeM (OUK-
(opnoB mIHYp, CTONMH) WiIK 0e3 HETro, C TePOYHOM T'OJIOBKOM
BBEDXY.

JIvBepCUOHHBbIE 3aXKUTaTEbHbIE CHAPSAbl UMEIU CaMYIO
Pa3JIMYHYI0O KOHCTPYKIIMIO U BHEINHUIA BUA. M3rOTOBISINCH
OHU B BUJIE€ KapaHjallleli, aBTOpy4YeK, ManrupoCHBIX KOPOOOK,
JlakKe MHCTPYMEHTA U Pa3JMYHBIX PaCpOCTPaHEHHBIX B O0M-
X0/ie TIpeAMETOB (U3BECTHO MPUMEHEHUE 3aXKUTraTeJIbHBIX YC-
TPOMCTB, 0(OPMJIEHHBIX B BUAE MOJIOTKA, Ta€YHOTO KJmya,
py6aHka u T. 1.). Hampumep, HeMelKasl pa3BeaKa BO BpeMs
IlepBoif MUPOBOI1 BOIHEI, 1a ¥ B MOCIEAYIOIINI EPHUOI MEX-
Ny BOWHAMU IIMPOKO MPUMEHSIA 3aKUTATEJbHbIE «CUTAPBI»,
MpeacTaBIsIBIINE COO0ON METaIMYECKYyI0 TPyOKy pa3mepa-
MU C OOBIUHYIO CUTapy, CHAPSI)KEHHYIO CUJIbHBIM 3aKUTraTeb-
HBIM COCTaBOM U XMMMYECKUM B3pbIBaTeeM. B KOMIUIEKT st
WU3TOTOBJIEHUS aACKOW MaIllMHBI BXOIMWJa CBUHIIOBasl TpyO-
Ka, cepHas KMCJIOTa, OEpPTOJIETOBAasI COJIb U caxap. Y CTPOWMCTBO
aKTUBHO MPUMEHSIIOCh BO BpeMsl BoiiHbl 1914-1918 rrT. rep-
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maiickumu areHTamu B CIIA. OHu 3aknaabsiBaan Ux B OyHKe-
DBl TPY30BBIX MapOXOI0B, TPYXKEHHBIX OoempumnacaMu M OT-
npasisieMbix B EBporny. Uepes nmojioxxeHHOe BpeMsl, MOCJIe Bbl-
X0Jia CyaHa B MOpE€, B3pbIBaTe/]b cpabaThiBaJl U YCTPOUCTBO
C03/1aBaJI0 CUJIbHBIM OYar rnoxapa ¢ BbICOKOU TeMIiepaTypoit
iamMeHu. B urore snuaeMust moxapoB pacrpocTpaHUIACh HA
aTJaHTUYECKUX MapOXOMHBIX JUHUSIX, KaK BETpsTHas OCIa B
JETCKUX caaax.

OmnpenejieHHOE pacIpoCTpaHEHUE MOJYUMIM 3axKura-
TeJibHble (OrHeBble) (pyrachbl, MpuMeHsIeMble IJIaBHbIM 00-
pa3oM s MopaKeHUs XMWBOW CUJIbI MPOTUBHMUKA U yCuUlie-
HMSI MMHHO-B3PBIBHBIX 3arpaxneHuii. OHM, 10 MHEHHIO BO-
€HHBIX CNeUaTUCTOB, SABISAIOTCS Haubosee 3(PPeKTUBHBIMU
13 caMONEJbHBIX U MOAPYYHBIX CPEICTB.

OHU MOTYT M3roTaBAMUBATHCS MOAPYYHBIM METOAOM C HC-
MO0JIb30BAHUEM JIIOOBIX CTAHAAPTHBIX €MKOCTEH W 3axKura-
TeJbHbIX cMeceid. [ToaApbIB U BOCIIAMEHEHUE 3TUX (Pyracos
OCYIIECTBJISIETCSI C TIOMOIIbIO YCTAHOBJIEHHBIX B HUX CIELU-
aJIbHBIX BOCIIJIAMEHUTEJbHO-Pa3pbIBHBIX MAaTPOHOB IpO-
MBIIIJIEHHOTO Tpou3BoacTBa. C 11e/bl0 3aMeHBI TTOAPYYHBIX
3aXKUraTeJbHbIX CPEACTB B aMEPUKAHCKOU apMUU CO3AaH
MPOTUBONEXOTHBIN (pyrac XM 54, cHapsixkaeMblil TacTudu-
LMpoBaHHBIM OenbiM ochopom. TTpu cpabaTsiBaHUU B3pbI-
BaTesisd (HaTSKHOIO Y HaXXMMHOTO IeUCTBUsI) BBIIIMOHOM 3a-
psid BeIOpachIBaeT CHapsKeHUe hyraca Ha BbICOTY OKOJIO 3 M,
rae oHo paspeiBaetcs. Ockonku Metauia u ¢ochop pasiera-
I0TCSl B paguyce a0 25 M. I moayyeHus: 00JbIIOro Kojauye-
CTBa OCKOJIKOB (hyrac oOMaTbhIBaeTCsl KOJOUel MPOBOJOKONA.
OrHeBble (hyrachl IPUMEHSIOTCS TJ1aBHBIM 00pa3oM IJIS TMO-
pPaXeHUs XUBOW CUJIBI U IJISI YCUJIEHWST MHXEHEPHBIX MUH-
HO-B3PBIBHBIX U HEB3PBIBHBIX 3arpaXkIeHUH.

OrHeBble ¢yrachl Mo YCTPONUCTBY U MPUHIIUIY NEHCTBUS
MoJpa3esoTcs Ha yrachbl HapaBJIeHHOrO U HEHANPaBJIEH -
Horo neiictBus. B CIIIA pa3paboraH yHUBepcalbHbIi pa3pbiB-
HOM CHapsiJ, KOTOPbII MOXET MCMOJb30BaThCs JJIS1 pa3pbiBa
000J7104KM KOHTEWHEepOoB eMKocThio 190-208 1 1 momxora co-
NEep>XUMO B HUX 3a’KUTaTeJIbHON CMECH.
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OrHeBBIe (hyrachl MIMPOKO MCHOJB3YIOTCS Ha MaHeBpax
M YYEHUSIX BOMCK B KAY€CTBE MMMTATOPOB ATOMHOIO B3PbI-
Ba. /{1 aTOTO B 36eMJIIO BKamnbiBaeTCsl Oak ¢ HarmajJiMoM, IO
KOTOPBIM IIPeABapUTEIbHO YKJIaAbIBAETCSI MOTKAMU JTETOHU-
pyomuii mHyp. [Icuxonornyeckuit 3¢ ¢GeKT B3pbiBa OOBIYHO
MPEeBOCXOAUT BCE OXUAAHUSI: OTHEHHBIM IIap, BCIBIIIKA U
«Tpub» BBIMVIAAAT COBCEM KaK «aTOMHBIE», TOJIBKO 0€3 yaap-
HOM BOJIHBI M paauanuu (YTO XOPOIIO HaM BCEM M3BECTHO
no npoaykuuu lNonnmByma). OOBIYHO BO¥MCKa, €CJIM OHU HE
OBLIM MpenymnpexkaeHbl 3apaHee, ObIBAIOT YBEPEHBI, YTO Ha
JTAHHBIX YYEHUSIX UCIOJb30BaJIUCh peajibHble TAKTUYECKUE
sIepHble Ooempunachl (OTMEUYEHBI CIy4au IICHMXO30B U II0-
JIy4eHHE BOECHHOCIIYXAIIMMU 0O€BBIX MCUXUUYECKUX TPABM).

B aBmanmum ¢ camMmoro MoMeHTa €€ pOXIEHMs IMPOKO HC-
MOJIb30BAJINCh Pa3HOOOpa3HbIe 3aXkWUTaTeJbHBIE OoerpuIia-
Cbl: OOMOBI, CTpebl, KaCCEeThl, aMMyJbl, TEPMUTHBIE U (OC-
¢dopHBbIE LIAPHI.

CoBpeMeHHBIC 3aXKHraTejibHble aBMAOOMOBI IIpEII-
Ha3Ha4YeHBI AJId CO3JaHUs ITOXAapOB U IS HEIOCPEICTBEH-
HOTO TTOpaXXeHWSI OTHEM KMBO# CHJIBI M 00eBoi TexHuKu. Ka-
JTUOp OOJMBIIMHCTBA 3aXUTAaTEJIbHBIX aBUaAOOMO COCTaBJISIET
ot 1,5 mo 500 xr. 3axkurareapHble aBUaOOMOBI Kaianbpa 1,5-
2,5 KT CHapsIKamTCS TEPMUTHBIMU COCTaBaMU, OCHOBOI1 KO-
TOPBIX CIIYXKUT TEPMUT (CMECh OKMCJIOB 3XKeJjie3a C aJllOMUHU-
eM). IIpu ropeHnn TepMuTa 00pa3yroOTCs IUJIAKM C TeMIlepa-
typoii 2500-3000°C HisT M3roToBJCHUSI KOPIYCOB TEPMMT-
HBIX OOMO 9acTO MCIOJIB3YETCS TOPIOYMM MeTajll DJICKTPOH
(cinaB aJlOMUHMS C MarHueM), KOTOPBI CropaeT BMECTE C
TepMUTOM. MeJikKue 3axkuraTejlbHble aBHaboMOBI cOpachiBa-
IOTCSI C HOCHUTENIell B pa3oBbIX OOMOOBBEIX KacceTax.

Cpenu cpeAcTB OJOCTAaBKM 3aXXKUTraTeJIbHBIX BEIIECTB IO
BO3IyXy M3BECTHBI IBE TPYIIIBl OOCIPUIIACOB: 3aKUTaTejIh-
Hble aBUaAO0MOBbI (BADB) mHamaimMoBbie 00MObI. 3ABMe-
IOT OOBIYHO HEOOJBIIONW KaTuOp W MPUMEHSIOTCS B Kacce-
Tax uian cBsi3Kax. IlepBble KacceThl MOSIBUINCH €l B MEXBO-
enmnblii mepuoa. Bo BbeTHaMe aMmepuKaHCcKast aBuallns BIIEP-
BbIE IIMPOKO MCMOIb30Bajla KACCeThbl, B KOTOPhIX ObLIO 110 800 IIT.
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JBYXKMJIOTPAaMMOBBIX 3aXkuraTeJibHbIX 00M0. Kormga kacceTnl
pacKpbIBAIOTCS B BO3OyXe, 0OMOBI paccerBalOTCs M CO3MAI0OT Mac-
COBBIE OYarM MoxapoB Ha rutowaau 6oiee 1000 ra (10 xm™)
(camonet b-52). Kaxnas Takas 6om0a oOpa3yeT rnepBoHayaib-
HBII oyar B paguyce 5 M, a bom0a cpemHero Kaauopa - 1o 50 M.

HanaiMoBbie 60MOBI - 3TO TOHKOCTEHHEIC pe3epBya-
PBI M3 JIUCTOBO# CTaju, alllOMUHUS WJIA MarHUeBO-aJTlOMU-
BIMEBBIX CIIJIABOB, CHAPSI)KEHHBIE HAITaJMOBBIMU CMECSIMU C
nJob6aBkamu dochopa u HaTpuss. OOBIYHO OHU HE UMEIOT CTa-
OMJIM3aTOPOB M IO CYIIECTBY - 3TO 0akM, KOTOpblE IMOABEIIM-
BalOTCSI CHapyXu camoseta (ot 2 no 6 6akos). [1pu ux cbpoce
npu ymape o nperpaay (1Leiab) cpabaThIBalOT B3pbIBATEIN U
BOCIUIAMEHUTEIN 3a’KUTaTeIbHBIX BEILECTB.

T'opsiias cmech pazdbpacbiBaeTcsl 1 00pa3yeT 30Hy UHTEH-
CUBHOTO OrHg Ha miowmanu 90x45 M (oT Kaxmoil 60MOBI).
BricoTa miamMeHM DOCTUTAaeT HECKOJIbKMX IEeCATKOB METPOB.
T'opsiT crycTku HamajaMa B TedeHue 15 MuH.

3axurarejbHble aBUA00MOBI Kanuopa IUU-500 xr
CHapsKaloTCsl OpraHMYECKUMHU TOPIOYMMHU BellleCTBAMU
(GeH3UH, KepOCHUH, TOJIYOJ), 3arylleHHBIMU J0 Xeaeo0pas-
HOTO COCTOSIHMSI. B KadecTBe 3arycTuTeseid MpUMEHSI0TCS
aJTIOMUHHEBBIE COJIM BEICOKOMOJIEKYIISIPHBIX KUCJIOT, UCKYC-
CTBEHHEBIE KayIyKd U T. TI. B oTIM4uMe ot 3XKMOKOTO TOPIOYETO,
3aryIieHHass OrHeCMeCh IPOOHUTCS B3PHIBOM Ha KPYITHBIE KyC-
K1, KOTOphIEe pa30pachiBalOTCs Ha OOJIbIINE PACCTOSIHUS U TO-

AmepuikaHckasi HarnanmoBasi bomba cepum BLU: 1 ~ ronoBHoui ob6Tekatesns;
2 ~ kopnyc; 3 - ywku Ans noaBecku; 4 - xBoctoBol obTekaresb;, 5 - B3pbi-
Baresb FMU-7B; 6 — Bocrinamenutens AN-M23A1; 7 - uHuumatop;, 8 -
MECTO YCTaHOBKV WHULMaTopa
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par ¢ temneparypoit 1000-1200°C B TeueHUE HECKOJIbKUX
MUHYT. OrHEeCMech XOpPOILIO MPUJIUNAET K Pa3jIuYHbIM IO-
BEPXHOCTSIM U TPYAHO yaajsieTcs ¢ HUX. [opeHue orHecme-
CH TIPOMCXOIMT 3a CYeT KHUCIOpOJa BO3Iyxa, IMMO3TOMY B pa-
JUyce NecTBUS 3aXuraTeJbHO aBuabomM0Obl oOpa3yeTcs
3HAYMTEJIbHOE KOJIWYECTBO IBYOKHUCH yTiepoaa, OKa3biBa-
Iolee OTpaBJsdlollee NeicTBUEe Ha Jioaei. Il MoBBIIEHUS
TeMnepaTtypsl ropeHus orHecmecu go 2000-2500°C B Hee
JN00aBJSIOT MOPOILIKKU TOPIOYMX METasaoB.

Kpome orHecMmecu, B cocTaB CHapsixKeHUsI OOMOBI BXO-
IST 2 matpoHa: oauH ¢ ¢ochopom, Ipyroi ¢ pa3pbiBHBIM
3apsaoM. B rosioBHy0 4acTh 60MOBI BBEPThIBA€TCSI KOHTaK-
THBI B3pbIBaTe1b MITHOBEHHOTO AelicTBUS. [Ipu cpabathi-
BaHUM B3pbIBaTeJsl (MPU yaape o Mperpany) NeTOHUPYeET
pa3pbIBHOM 3apsiJ, B3pbIBOM KOTOPOTO pa3pylIaeTcsl KOp-
myc 60MOBI, IPOOSITCS, IIEPEeMEINBAIOTCS U pa30pachiBAIOT-
ca pocdop u oramecMech. Docdop B BO3AyXe CaMOBOCIILIA-
MEHSETCS M MOJKUTaeT KYCKM OTHECMECH.

Hasi cHapSIXKEHU S BI3KMUMU OTHECMECSIMU IPUMEHSTIOT
TakXe crelualbHble TOHKOCTEHHbIe KOHTEHHEepbl, Ha3bl-
BaeMble 3aXXKMraTeJbHbIMU OaKaMu. 3axxuraTeabHble 0aKU
OTJAMYAIOTCS OT 3aXKUTaTeJbHBIX aBHaboMO TeM, 4TO OHU
MpeaHa3HauYeHBI TOJLKO IJISI HApYKHOM MOABECKHU Ha HO-
cutenax. Ilpn paBHOM ¢ dyracHbIMU OoMOaMu Kaauobpe
0aku MMEIOT OOJIbIIME FEOMETPUYECKUE pPa3Mephbl, HO MEHb-
Ui BeC.

Pa3zHOBUIHOCTBIO 3aXXUTaTebHbIX aBMabOOMO SABJISIOT-
ca pyracHo-3axKuraTejdbHbIe AaBUAOOMOBI, ITpeIHA3HA-
YeHHBIC JUIS TTOpPaXeHMWsI OTHEM U (YracHBIM AeiicTBUEM
pa3IUYHBIX COOpPYXEeHMI (CKJIaJdoB roproyero u Ooemnpuiia-
coB, HedTexpaHUIUIL U Ap.)- DyracHo-3axkuUrareabHbIC
aBUaObOMOBI UMEIOT MPOYHBINA KOPMYC, CHAPSIKAIOTCS TO-
POIIKOOOPA3HBIM MUPOTEXHUIECKUM COCTABOM U TEPMMUT-
HBIMU TaTpoHaMu. [IMpoTeXxHUYECKHe COCTaBbl, ITPUMEHS -
eMble ISl CHapsIKeHUs pyracHO-3aXKuraTeJbHbIX aBUa-
00oM0, 00J1agal0T CIOCOOHOCTBIO B3PbIBATHCS, 00pa3ysl Or-
HeHHY1o cdhepy TepMUTHbIE NAaTPOHBI BOCILJIAMEHSIIOTCS U
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YHutapHas 3axuvratenbHasi 6omba repmaHckoro obpasua nepuvoga llep-
BOV MMUPOBOV BOVIHbI

pazbpachiBalOTCs MPOAYKTAMM B3pbIBa, CO3laBasi OTAENb-
HBIE OYaru Ioxkapa.

Heckonbko mo3xke HamajJlMOBBIX CTalM IIUPOKO MpUMe-
HSThCSI OOMOBI, CHapsiKeHHbIe (ochopoM U TepMUTOM, B ce-
peaune 60-x rogos B CIIA mpucTynuayd K CO3MaHUIO HOBBIX
BUJIOB OPYXWUs, TIpeIHA3HAYEHHOTO TSI «ITOJAABJICHUS MATE-
xei». OIHMM M3 HUX CTaJl HOBBIM YCOBEpPIIEHCTBOBAHHBII
BapuaHT HamajaMa, MoJydeHHbIi BOEHHBIMU XUMKHKaMU Ha
BOEHHO-BO3AYIIHON 6a3ze DrimH Bo Dnopunme, - HamaiMm-B.
CMech Obljla TOCTAaTOYHO XUIKOM, 4TOOBl pazdpachiBaThCs
MpU B3pbIBE Ha OOJIBIIIOE PACCTOSIHUE, U B TO XK€ BpeMs J0CTa-
TOYHO JIUIIKOM, YTOOBI yaepKaTbCsl Ha JIIOOOM MIpeaMeTe, KO-
TOoporo oHa kKocHeTcs. OnmHa 1mectugyHroBas 6omba (2,7 Kr)
MOTJIa TIOpPa3uTh MPOCTPAHCTBO, paBHOE (hyTOOJbHOMY TMOJIIO,
U 3JIMTh €ro ABAALaTUMUHYTHBIM BCEIOXMPAIOIIMM TUIaMe-
HeM ¢ Tematepatypoii 1o 200CI'C. Bo Bpemst BoitHbI BOo BheTHa-
Me TTapa aMepuKaHcKuX «PaHTOMOB» cOpachiBajia 3a OMUH 00-
€BOi1 BBIJIET HECKOJIPKO TOHH HarajaMa, pa3MeleHHOTO B KPyIi-
HOrabGapuUTHBIX MOABECHBIX 0aKaX, HaKpbiBass OTHEHHBIM
LIKBaJIOM TLJIOLIaAb cpa3y B AecaToK rekrtapoB. Hamanm Gec-
MOIIAAHO CXWIraeT CBOU XEPTBbI U CMEPTEIbHO OTpaBisieT
TeX, KTO HE yCIelsl cropeTb. B utore naxe B paauyce HECKOJIb-
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OrHEMETHO-3AXWIATEJIbHOE OPYXXUE

KHX IeCITKOB METPOB OT OYara ropeHusl B OKpy>KaloleM BO3
JIlyxe BBITOpaJl BeCh KUCJIOPO/I, YTO MIPUBOAWIO K YAYyIIAIOLIe
My 3ddekTy - OosnblIoe KOJMYECTBO MUPHOTO HaceJleHH
MMPOCTO 3aJ0XHYJIOCH B ITOJBajaxX, OKOIax, yOeXnIIax U yK

PBITUAX.

[laHHble COBpPEeMEeHHbIX 3a)XurartesibHbix 60M0

BBC PO
Tumm 6o0MOBI 3AB-250
Bec 60MObI, KT 250
Bec B4, kr 200
JimHa 00MOBI, MM 1000
HuameTp 60MOBI, MM 267
Twun 6oMOBbI 3AB-500
Bec 60MOBI, KT 500
Bec BY, kr 480
HnuHa 60MOBI, MM 2142
Juametp 60MOBI, MM 321

TakTUKO-TeXHU4YecKne AaHHbIe 3aXuraTtesibHbil:
aBuaumoHHbIx 6om0 BBC CLLUA

Mogenb

Kanu6p

Bup 3B (Bec, kr)

Bec cHapsixeHHOro
Ooernpunaca, Kr
Bpems ropenus, ¢
Cnocob mpuMeHeHus
(kon-Bo 60M0)

Monenn
Kanubp
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BLU-68/B
1
Ilepuessria (0,4)

0,425
1,5-2

B kaccere CBU-54/B
(670)

BLU-7/B
1



SAXUIATEJIbHbIE BOEMNPUMNACDI

Buna 3B (Bec, kr) CMech IMHKA ,, 0apus, IBYOKHCH
CBHHIIA, OeH30;1a 1 noauctupoja (0,368)

Bec cHapsxeHHOTO
boerpuriaca, Kr
Bpewms ropeHust, ¢
Cnoco6 mpuMeHeHus

(Kon-Bo 0OoMO0)

Monenb

Kanubp

Bun 3B (Bec, kr)

Bec cHapsoxeHHOTO
Ooemnpumnaca, Kr
Bpewms ropenus, ¢
Crioco6 mpuMeHeHus
(xon-Bo 6G0OMO)

Mognenb

Kanu6p

Bun 3B (Bec, k)

Bec cHapsKeHHOTO
boemnpurmnaca, Kr
Bpems ropenus, ¢
Crocod mpuMeHeHUs
(xom-Bo 0OoOMO)

Mogenb

Kanubp

Bun 3B (Bec, k1)

Bec cHapsxeHHOTO
Ooempumnaca, Kr
Bpewms ropenus, ¢
Crioco6 mpuMeHeHMsI

0,400
0,5-1

B kaccere CBU-53/B
(670)

M126
4
TN3(0,28)

1,600
5-8

B 750-dynToBoii
Kaccere M 36 (182)

M74F1
10
1,25)

3,850
5-10

B 705-cdynTosoii
Kaccere (57)

AN-M47F4
100
19)

30,800
5-10

(Ko1-Bo 60M0) OauHOYHOE WM 3aJIIOBOE OOMOO-

MeTaHue B cBaA3Kax M24A1
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OrHEMETHO-3AXXWUIrATEJIbHOE OPY>KUE

Mozeins AN-MS50A3C4)
Kanmubp

Bun 3B (Bec, k1) (0,26) TH3
Bec cHapskeHHOTO

Goempumnaca, Kr 1,58

Bpemst ropeHusi, c
Crioco6 npuMeHeHUs

(xoJy1-BO OOMO) 500-cdyaToBast Kaccera
M32 (108)

Monenn M42A1 (10)

Kanubp

Bun 3B (Bec, k1) (1,25) PT1

Bec cHapstxeHHOTO

Goernpuraca, Kr 3,86

Bpems ropenus, ¢
Cnocob nmpuMeHeHUsI

(xon-Bo OOMO) 750-cdynToBas Kaccera
M35(57)

Mopenb AN-M47A4 (100)

Kann6p

Bun 3B (Bec, kr) (19) PT1, 111, NP

Bec cHapsizxeHHOTO

boernpunaca, Kr 30,80

Bpewms ropenusi, ¢
Cnocob nmpuMeHeHUust
(ko1-BO OOMO) -

bom6b1 kammmopoM 10 10 (pyHTOB OOBIYHO TPUMEHSIOTCS
B Kaccetax M31, M32, M6 miu turta CBU, B KOTOPBIX MOXET
conmepxarbes or 38 mo 670 6om6. boMm6bl kKanmuopom 100 yH-
TOB SIBJISIIOTCSI OHOBPEMEHHO U OCKOJIOUHBIMU. OHU CIIOCO0-
Hbl IPOOMBATh HAPYKHbIE TOIIMBHbIE 0AKM M €MKOCTU aBTO-
MOOMJIEH ¥ TAHKOB, IOIXNUIaTh TOpIOYee, BBIBOAUTH TEXHUKY
U3 CTposl. 3axkurarejibHble OOMOBI TAKOTO THUIIA ITPUMEHSIOT-
csl, KaK IIPaBUJIO, B CBSI3KaX.
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SAXWUIATEJIbHbIE BOEMPUMNACHI

lonbckass  3/1eKTPOHHO-TEPMUTHAS

3axuratesibHasi aBnabomba cocpe-
=™ AoToyeHHoro gevictens 30-x roaos
THna 3axwuratesibHov CcTpesbl (Bec
0,250«r) n otgenbHbie ee aetanu:
1 — crabunusarop (xectb), 2 —
-] BJIEKTPOHHBIVI KOpryc (13 criasa
3JIEKTPOH), 3 — TEPMUTHOE CHapsi-
XXeHune, 4 — BOCMN/IaMeHUTESIbHbIV
cocrtas, 5 — razoorBoasiLee oTBep-
cTue, 3aiuTble CBUHLOM, 6 — nep-
! Xaresib Kanctossi (natyHs), 7 — cpe-
| 3aemasi Yeka (anomMuHuii), 8 — 6oek
| C Kosna4ykom (crasib)

‘ HamanmoBbie (OTHEBbIC)
OOMOBI TIPEACTaBISIOT COOOM
TOHKOCTEHHBIE CHUTrapooOpas-
HOI (pOpMBbI KOHTEMHEPHbI, U3T0-
TOBJE€HHBIE U3 CTaJIi, aTIOMU-
HWS WINA aJIIOMUHUEBBIX CIIIa-
BOB TonmnHo#i 0,5-7 MM, cHa-
psKaeMble 3arylieHHbIMU CMe-
camu. HamanmoBbie OOMOBI, He
WMelole CTabuaM3aTOpPOB,
Ha3bIBaloT 0akamMu. boMOBI 3TOM
TPYMIIbI IpeaHa3HaYeHbI IJIsI T10-
pPaXeHMSsI KUBOU CUJIbI U TEXHU-
KM NMpoTUBHUKA. B HacTosee
BpeMsI Ha BOOPYXKEHUU aBUALIUU
CIIA HaxomaTcd HamaaMOBBIE
00oMOBI Kanmopom 250-1000
¢yHTOB. B oTIIMUME oT Goernpu-
IMacoB MEPBO T'PYIIIbI, HATIAJ-
MOBBIE OOMOBI CO3IaI0T OOBEM-
HbII ovar mopaxeHus. Ilpu cpa-
OaTHIBAHWW B3PBIBATEIIS 3apsim
B3pPBIBYATOI'O BEIIECTBA pa3pyllaeT KOpIlyc Ooerpuraca, U 3a-
JKUTaTeJbHasi CMECh B BUIE TOpSIIMX KYCKOB pasjieTaeTcs BO
Bce cTopoHbl (o 100 M m Oozee), co3maBasi OOIIMPHYIO 30HY
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O/IEKTPOHHO-TEPMUT-
Hass 3Ab-O-1: 1 -
«3JIEKTPOHHBIN  KOP-
nyc»;, 2 - raszoorBoa-
Hble oTBepcTus; 3 -
04KO 104 B3pPbIBATE b,
4 - TepMUTHO-3axu-
ratesibHas Lwaluka; 5 -
KapTOHHbIE pPOoKiaa-
kn; 6 - fOHHasi npob-
ka; 7 - cTtabunm3atop

orHs1. [Ipu aToM oAb TOpPaXKeHUs OT-
KPBITO PACITOJIOKEHHOTO JIMYHOTO CO-
cTaBa OoenpumnacoM Kanuopa 750 dyH-
TOB MOXKeT nocturaTtb 4000 M.

BocnnamenntenbAN-M23Alnpen-
CTaBJsIeT COOOM MeTaJIuM4YecKuil mu-
JUHIP AuaMeTpoM 98 MM M HJIMHOM
91 MM, 3aKpyrJieHHBIU ¢ OJHOI TOple-
BOI1 CTOPOHEI M C pe3b00if Ha TTPOTHUBO-
IMOJIOXKHOM CTOPOHE JIJIs1 YCTAHOBKU B 3a-
MajJbHBIX CTaKaHaX IOJIOBHOM M XBOCTO-
BOI1 yacteir 6oMObI. IlepexomHass BTyJI-
Ka JJisl YCTAaHOBKM B3pbIBaTeNls pacrmo-
JIOXKeHa B CKPYIJICHHOM TOpPIE BOCILIA-
MeHUTeNd. BHYTpeHHSS MONIOCTh BOC-
IJIaMEHUTEeNsd 3aloJiHIeTcsT  OeJbIM
¢ochopoM uyepe3 TOpIOBUHY, 3aKpHIBa-
eMylo MpoOKoil, Ha MIPOTUBOMOJOXHOMI
TopueBoit yactu. Bec OGemoro ¢ocdo-
pa 0,57 xr, BeC CHapsIXK€HHOI'0 BOCILIa-
MeHUTeJIsT oKojo 1,5 Kr.

B3peiBatens FMU-7A/BynapHoro
JEUCTBUS C DIEKTPUIECKUM B3BEICHM-
eM. Bpems 3aMeuteHIsI B3BEIEHUS N3ME-
Hsiercs ot 0,3 go 1,1 c. BapsiBaTens ycra-
HaBIMBAaeTCd B BOCIUIaMEHHUTele Ha
pe3nbe. DieKkTpudeckass dHePTUS IS
B3BeJeHUS TOJOBHOTO U XBOCTOBOTO

B3pBIBaTeJielt momaeTcs 1o THOKMM KabellsiM M3 TepMudec-
KO DBJIEKTpUYECKOil OaTaped WHULMATOpA, YCTaHaBJIMBae-
MOTO B IIEeHTPaJIbHOM CEKIIMM KopItyca OOMOBI.

ITocne copacbiBaHUsI OOMOBI C caMoJieTa B3phIBaTEINU B3BO-
IIATCST UMITYJIbCAMM TOKa, KOTOPBIE TTOAAI0TCS M3 MHHUIIMATOPA.
IIpu ymape 60MOBI O 3eMJII0 BCEyOOMHBIN yAapHbI MEXaHU3M
cpabaTbIBaeT M HaKallbIBaeT BOCIIaMEHUTeNb-IeToHaTop. Iloc-
JIEAHWI TIPUBOAUT B MECTBME OCHOBHOI JI€TOHATOP, B3phIBa-
IOLIUI BocTIIaMeHUTeIb 00MObl. CaMOBOCILIAMEHS IO ICS
Oenbiit ocop B CBOIO OYepelb BOCIIJIAMEHSIET HaIlaIM.
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SAXUTATEJIbHbIE BOEMPUNACDI

OCHOBHbIe XapaKTepPUCTUKN aBUALMOHHbIX
HananmoBbix 6om6 BBC v aBnauumu BMC CLLUA

O0o3HaueHUe OOMOBI
Kanu6p

Bec cHapsizkeHHO OOMOBI, KT

JdnuHa,MMm
JunameTp, MM

Bec 3axwuratreiabHOro
BeIlleCTBa, KT

3axuraTteJabHOe BEeIleCTBO

O0Oo3HaueHe OOMOBI
Kanubp

Bec cHapsizkeHHOM O0OMOBI, KT

JnuHa, MM
JdunamMeTp, MM

Bec 3axwurarteiabHOTO
BeIlleCTBA, KT

3axuraTeJabHOE BEIIECTBO

O0o03HaueHUEe OOMOBI
Kanu6p

Bec cHapsixkeHHOIT 60MOBI, KT

JdnunHa, MM
Jduametp, MM

Bec 3axurarteibHOro
BEIlleCTBa, KT

3axurarejbHOE BEIIECTBO

O0o03HaueHEe OOMOBI
Kanu6p

Bec cHapsixkeHHOIT OOMOBI, KT

JdianHa, MM
JIunameTp, MM

Bec 3axwurarenbHOTO
BellleCTBa, KT

BLU-1/B
750
320-400
3300

470

280-360
Hanamm

BLU-1/B/B

750
320-400

3300

470

280-360
Hanaam

BLU-27/B
750

400

3300

470

360
Hanaam-B

BLU-11/B
500
230
2790
470

200
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158

3axkuraTesbHOE BEIEeCTBO

O0o3HaueHUEe OOMOBI

Kanubp

Bec cHapsxxeHHO# OOMOBI, KT

HnuHa, MM

Huametp, MM

Bec 3axmurareiabHOTO
BelleCcTBa, KT
JaxuraTreJbHOE BEIIeCTBO

O0o3HayeHne OOMOBI

Kanubp

Bec cHaps:keHHOI 00MOBI, KT

HnuHa, MM

Huametp, MM
Bec 3axwurareinbHOro

BEIIECTBA, KI'

3axuraresibHOE BELIECTBO

O0o03HayeHne OOMOBI

Kanubp

Bec cHapsixeHHOI OOMOBI, KT

JinuHa, MM

HuameTp, MM

Bec 3axuraTeabHOTO
BEILIECTBA, KT
3axurareabHOe BelIECTBO

O003HayeHEe OOMOBI

Kamunobp

Bec cHapstxeHHOIT OOMOBI, KT

HnuHa, MM

HuameTtp, MM

Bec 3axwuraresnbHOTO
BelecTBa,KT
3axXuraresbHOe BEIIECTBO

Hanaam

BLU-23/B
500
220
3020
400

Oxkos0 200
Hanaam

BLU-32/B
500

270

3020

400

240
Hanaim-B

BLU-10B
250

110
2235

317

Oxkos10 100
Hanaam

BLU-10A/B
250
110
2235
317

Okogio 100
Hamamm



SAXUTATEJIbHbIE BOEMNPUMNACHI

O06o03HayeHue OOMOBI
Kanubp

Bec cHapsikeHHOIT 60MOBI, KT

JdnvHa, MM
HduameTtp, MM

Bec 3axurarenbHOro
BEIllECTBa, KT

3axkuraresibHOE BEILIECTBO

O06o03HaueHuEe OOMOBI
Kanubp

Bec cHapsixkeHHOU 60MOBI, KT

JdnauHa, MM

JduameTp, MM

Bec 3axurareabHOToO
BelleCTBa, KT

3axuraTejJbHOE BEIleCTBO

O0o3HaueHue OGOMOBI

Kanubp

Bec cHapsixxeHHOIT GOMOBI, KT

JlnuHa, MM
HduamMerp, MM

Bec 3axwuraTteabHOro
BellecTBa, KT

3axuraTeabHOE BEIIeCTBO

O06o3HaueHue OOMOBI
Kanuop

Bec cHapsikeHHO# GOMOBI, KT

JdnuHa, MM
HduameTtp, MM

Bec 3axurareabHOTO
BellecTBa, KT

3axkurarejabHOE BELLIECTBO

M116A2
750

317
3496
472

279
Hananm

M110AP
750
311
3480
470

Hanaam

Mxk112 moan.O
«Maiiepaii»
250

102

2260

-385

85
Hanaam

Mxk77 monJl
500
236
2760
475

202
Hanaam
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O6o3HaueHe OOMOBI Mk77 mon.O
Kanubp 750

Bec cHapskeHHO# 60MOBI, KT 345

JnuHa, MM 3505
Huametp, MM 472

Bec 3axxuratebHOTO

BellleCTBa, KT 303
3axuraTejabHOEBEIIECTBO Hanaam
O6o3HaYeHIE OOMOBI MKk78 mon.2
Kanubp 750

Bec chapsixxeHHo# 60mMObI, KT 345

HnuHa, MM 2260
HuameTp, MM 670

Bec 3axuraresibHOTO

BelllecTBa, KT 299
3axurateabHoe BelllecTBO  Hamaam
0O6o03HaueHre OOMOBI Mk79 wmoxnJI
Kanuobp 1000

Bec cHapstkeHHo#t 00MOBI, KT 414

JanHa, MM 4270
HuamMeTp, MM 498

Bec 3axurarenbHOTO

BELIECTBA, KT 317

3axuraTesIbHOE BEIIECTBO Hanmaam

3axurareabHble 0oenpurmackl CIIA okpainBaioTcs B CBET-
JIO-KPACHBIN 1IBET U MMEIOT CIelMalbHyl0 MapKMPOBKY, IIO3BO-
JISIIOIIYIO OBICTPO OTJAMYATh MX OT APYrux OOEmpPUIIacoB.

bonbmoe Buumanue ynensiercs B CILIA pazpabotke HO-
BBIX M MOJEPHU3ALNN UMEIOIIMNXCS Ha BOOPY:KEHUM aBUa-
LIMOHHBIX 3aXXUTaTeJIbHBIX OOEMPUIIACOB KaCCETHOTO THUIIA.
CneuuanaucTbl CYMTAIOT TaKye O0epuIIachl OAHUM U3 Mepc-
MEKTUBHBIX CPEACTB MTOPaXEHUS.

JaxurareapHbie 00MOBI Majioro Kaiauopa (4-100 pyH-
TOB). 4-(pyHTOBBIE OOMOBI, CHapSIXKEHHBIE TEPMUTHBIMU
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ApGanet ¢ 3axXeHHbIM repes Bbi-  «BaHHbl» - [PUMUTUBHLIE PYYHbIE

cTpesiom 601TOM 3axuraresibHble rpaHaTtbl, WCroJb-
3yemble B Bovickax Benuvkunx Moro-
108

BusaHTuiiubl nogxuvraloT apabcekme cyna rpeqyeckum orHem. MuHuaTiopa
u3 rpeyeckon pykorvcu Xl B.
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Apxumen ¢ KpernocTHbix cTeH Cupaky3 cxuraet pyumckmne kopabaun. 211 r.
A0 H. 3. XyaoxHuk xynmo MNapuaxn (1566-1633)



Mopckovi 6ovi ¢ npyuMeHeHneM rpe-
4ECKOro OrHsi

O6cTtpen TypeLkori kpernoctn Bap-
Hbl 16 ceHTsI6psi 1828 r. pycckumu
3axuratesibHbIMy paketamm

OrHeHHbIv nogkor



BputaHckuii kapkacHbIvi cHapsia, kakumu B XIX B. cTpe-
JISI/IN M3 [N18AKOCTBOJIbHBIX OPYANI A7 MOMXUraHus 34a-
Huii n kopabner. Vimen crasibHylo 000/104KY, 3aroJ/IHeH-
HYIO CMECbIO CEJINTPbI, CePbl, KaHNDON, Cybpuaa cypb-
Mbl, Xupa v ckunuaapa

TabesibHble 3axuratesibHble
cpencrtea KpacHoui ApmMmun.
CneBa - BOAO4YHbIE BYTBIIKN C
roprodumu cmecsimu N8 1 un
Ne 3 (aBmauymOHHbIi GEH3VH,
KepOCWH, JIMFPOUH, 3aryLjeH-
Hble macsiamv Wiy crneumnass-
HbIM 10poLLKOM). B kayectse
BOCIM/IaMEHUTENI  UCMO0/Ib30-
Ba/IMCb crieumasbHble CrNYKu,
3aKkperieHHble Pe3NHOBbIMU KOJIbLaMy Ha LWIMHAPUYECKON 4acTy OyTbii-
kn. B ueHTpe - nuBHas 6yTbiika ¢ xuakoctamu KC v BI'C, koTopele 6aaro-
Aapsi cogepxaHunio gocgopa mn cepbl caMorpomn3Bo/IbHO BO3ropasmcb OT
COMPUKOCHOBEHMS C BO3AYXOM riocsie pa3bvsaHus OyTbliku. Crpasa - npu-
MeHsBLuasics B riepuos Btopoii muposori BoviHbl B apmumn CLUA 3axwra-
TenbHasi 6yTbiika M3 ¢ ANCTaHUMOHHBIM 3arnaaoM-BocriameHuTesem

Hemewvkwnii TpaHLueriHbivi orHemeT «[pog» Ha no3vumu B BoviHy 1914-1918 rr.



JevictBue HemeLKOoro paHLueBOro OorHeme- Pycckuii py4HOU OrHemert
Ta NpoTUB GENLIrUACKUX YKpernieHnii B Mae BpemeH [1epBoii MuUpoBoL
1940r. BOViHbI cucTeMbl 3urep-Kop-

OrHemeTHsbIvi BoicTpen PIO «Pbicb» (6€3 KoHTelHepa): 1 - karcyna ¢ orHe-
cMecblo; 2 - cTabuin3aTop C XBOCTOBbLIM orniepeHnemM; 3 - BbIlUMOHON TBep-
JOTOM/INBHBIN  PeakTUBHBIN ABUraTesib

CoBpPEeMEHHbIVi POCCUKCKNI PeakTUBHLIV MexoTHbIi orHemeT (Pr0O) mHo-
rokpaTHoro vcrosib3oBanusi "Pbicb» B 60eBOM rnonoxeHun. [lyckosoe ycT-
pPOVICTBO U KOHTeliHep B cbope
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PO3HBIVI POCCUVICKNI PEAKTUBHbIV NEXOTHbIN OrHEMeT 04HOPal3oBOro UC-
nosb3oBaHus «LLmenb» — PIO-A B 60€BOM MOI0XEHUY

AMepUKaHCKNI OrHeMeTHbIi GpPOHeTpaHCropTep (CaMoXOaHbIFi OrHemer)
M132



UtanesaHckas orHemeTHasi TaHkeTka. boesasi macca - 3,3 1. Skunax - 2 yen.
Boopyxenune ~ oanH orHemeT. TonwmHa 6poHu; 106 kopryca - 13 mm, 6opr -
8 mm. [Asuratens - «Puat», 40 n. c. CkopocTb o wocce - 42 km/4. 3anac
xoaa no wocce - 750 km.

AHIINACKNIA TSXKENbIVE OFHEMETHBIN TaHK «Yepyunnnb-kpokogun» («Hepyaniib
Vil»). BboeBasi macca - 45 1. Okunax - 5 yen. Boopyxenue - ogHa 70-mm
nywka, asa 7,92-Mm nynemerta, oauH 7,7-MM 3€HUTHbIV ry1emMeT, OAWH Or-
HemeTt. TonwmHa 6poHu: 106 kopnyca - 152 MM, 60pT - 95 MM, GaluHs - 152 mm.
Jlsuratens - «beggpopa», 350 n.c. Ckopoctb no wocce - 20 kMm/4. 3anac
xopa o wocce - 200 km

Poccwiickasi Tsaxenasi peaktuBHasi 30-CTBOJIbHasi OrHeMeTHasi YyCTaHOBKa
3annoBoro orHsi TOC-1 «bypaTnHO», CMOHTMPOBAHHasi Ha LIAccy TaHka



BaxuratenbHasi 6omba, copacbiBaBLiasics B 1915 .
Ha AHMnIO HeMeukuMu «uenneavHamu». Bocnna-
MEeHUTEesb NPUBOAWNIICS B AEVICTBUE NpU 3arycke n 1
3axuras TepMUT, KOTOPbIM ropesl HACTOJIbKO UHTEH-

CUBHO, YTO LiEHTpasibHasi BOPOHKA M1aBUiach elle 2
[0 raneHus Ha 3emJ1io, CriocobCTBYs pacrpocTpa- 3 ‘
HEeHUIo OrHs. 1 - BocrniameHuTesnb, 2 - neppopupo- & !
BaHHasi MeTaJiin4eckasl BOpoHka ¢ TepMutom; 3 - s 2
CMO/IMCTOE BeLyecTBo; 4 - kaHatHas obmoTka; 5 - -
METa/NINYECKNIA NOAAO0H
\ i
\ \\,I ABUaLMOHHbIE 3axuratesibHble 60MObl ObiBalOT
\ A ‘\B ZABYX OCHOBHbIX TUMOB. A - UHTEHCUBHbIE GOM-
\ Obl ropsiT, pa3BuBas kpayiHe BbICOKYIO Temre-

partypy B TO4YKe rnafeHuvsi, ux rnasHasl 3agaqa -
nogxvrarve 3gaHuii u obopynosaHus. B - 6oM-
Obl «paccesiHHOro» Turna BOCMIaMEHSIIOTCS 1pu
yAape, pacrpoCTpaHsis ropsiLLyto XuakoCcTb Ha
GonbLUO rowann, n MoryT 6biTb MCMOIb30Ba-
HbI )15 [TOPaxXeHNs1 XNBOW CUJbl

S¢ppekT «orHeBoro wropma». B roabl Bropori mu-
POBOVi BOViHbI Obl/10 06HAPYXEeHO, 4TO ecsin Ha 60JIb- {
LLIOK y4aCcTOK 3€MHOV MoOBEPXHOCTY (Lesb Tvna ro-

poga) c6pocuTb 6O/IbLLIOE KOJIMYECTBO 3axXuraresib-

HbIX BELLECTB, MOXET BO3HUKHYTb «OrHEBOW LLITOPM». Jf
Bbicokasi Temrneparypa B LIeHTPE roxapa Bbi3blBaeT | A =
KOHBekumio (rnogbem) 60/blunx Macc rasa, Haaays I,.f" LAY /

o —p—
BO34yxa Ha YypOBHE 3eMsin U NajlbHEWLLYI0 VHTEH- //.
cupukaumio rnoxapa. IToT xe 3pOEKT orpaHnyn- / g‘ B

BaeT pacripoctpaHeHve rniamMeHn BOBHe, HO 3arto
BHYTPW 30HbI roxapa Bblropaet abCcosIloTHO BCe



SAXUTATEJIbHbIE BOEMPUNACHI

Hewmeukass B1 EZB, 3axwuvratesnibHas 6omb6a MHTEHCUBHOIo Turna BPEeMeH
Btopovi mupoBovi BoviHbl. Bec 1 kr. lNpu yaape B uesnb aeToHaTop 6po-
casio Ha 6oek, v Pe3yAbTUPyioLasl BCribilLKa BOCMIaMEHSIa TEPMUT-Ha-
MOJIHATE b, & TOT, B CBOK OYepeab, MNoAXUrasa MarHueByto 000J1049Ky BOK-
pyr oTBepcTuii. HebosnbLuok 3apsii B3pbIBYATKM MpernsTcTBoBas pabote
MOXapHWKOB

cmecsamu TH3, npumensitorcs B 500-pyHTOBBIX KacceTax M 32
n 740-dpyHTOBBIX KacceTtax M36, a 10-¢pyHTOBBIE OOMOBI
M74A1, caapgxennbsle nuporeiaeM PT1, - B 750-¢pyHTOBBIX
Kaccetax M35. Bo BrerHaMe aMepuKaHCKME BOWCKa MUCITONb-
30Bajiu CIiellMajibHBIE KaCCEThl, CHAPSKEHHBIE OTHO(MYHTO-
BbIMM OoMOamu ¢ HamajiMoM (go 800 Takux 6oM0). DTu Kac-
CeThl MPUMEHSINCH MOYTH BCEMHU TUIIAMU MCTPEOUTENICH -
oombapaupoBiinkoB BBC CIIIA mist mopakeHus TUIOIIaTHBIX
neneit. boMObI, OMHOBpPEMEHHO BBITAJKWBaeMble U3 KAaCCETHI
CXKAThIM BO3IYyXOM, HAHOCST 3HAYUTEbHBIN ylIepO, a co3na-
BaeMbIii MU IIyM JeMOpaju3yeT IPOTUBHUKA.

xapaKTepI/ICTI/IKI/I HEeKOTOpPbIX aMepPUKaHCKNxX
dBUALMOHHBbIX KacCeT C 3aXurateJZibHbiMUn

oombGamum
Tun M32
Kamubp 500

CHapsXeHHbIE KaCcCEThI
Tun 3axuratejabHBIX O0OMO

(kanubp) AN-A50A3 4
KonnuectBo 60MO 108
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OrHEMETHO-3AXWUIATEJIbHOE OPYXWE

Bec cHapsxkeHHOI

KacceThl, KT 280
Yun M35
Kam6p 750

CHapsKeHHBIE KaCCEThI
Tun 3axurateabHbIX O00MO

(Kaymmop) M74F1 10
KommuectBo 60M0 57

Bec cHapsikeHHOM

KacceThl, KT 313

Tun M36
Kanu6p 750

CHapsKeHHBIE KacCeThbl
Tun 3axurateabHbIX 00MO

(xamu6p) M126 4
KomnmyectBo 60M0 182

Bec cHapsikeHHOM

KacceTHl, KT 408

AMepUKaHCKME CIIeLIMaJIMCThl, CYUTAsI TaKMe OoeImpuIia-
Chl OJTHUM U3 TEPCIEKTUBHBIX CPEACTB MOpPaXKEHUSsI, COBEP-
IIEHCTBYIOT KaK CaMM KacCeThl M KACCETHBIE YCTAHOBKHM, TakK
W 3aKUTraTeJIbHbIC JIEMEHTBI K HUM.

ITpu npuMeHeHuun KacceT (B0 BreTHame, Hampumep, uc-
MoJb30BaNIuCh 750-(pyHTOBBIE KacceThl) OrHecMech pa3dpa-
chiBajach Ha TUIOIIAAM 10 HECKOJIbKMX IeKTap U ropesia B Te-
yeHue 10-15 muH.

5.5. OroHb B OpoHe

MOoXHO cKaszaTh, YTO OrHEMET MOYTU POBECHUK TAHKA: OH
HayvaJI NCIOJb30BaThCsl B OOSIX BCETo JIMIIB 3a TOJI JJO TOro, KakK
TaHKHU IIOJIyYMJIM 00eBOe KpellleHre. 3aMEeTHUM: BIIEPBbIE MPU-
MEHEHHBIe HEMIIaMHM B MaccoBoM KoyimdectBe 30 mronst 1915 .
MPOTUB aHTJIUYaH, OHU JOCTUIJIU, MOXAaIyii, OOJIbIIEr0 MO-
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OroHb B BPOHE

Jlerkuii orHemeTHbIi TaHk OT-130

panbioro agdexkra, YeM CyXOIyTHbIE «OpOHEHOCLbI». [lejio B
TOM, YTO OTHEMET OKa3ajicsl BeCbMa ITOJIE3HBIM B OKOITHOM
BoiiHe npu nopaxeHuu JI30ToB, yKpbITUil U T. 1. A TaK Kak OH
He ObUT TPOMO3IKHUM OPYKMEM, TO, KaK U CJIeI0BaI0 OXUIATh,
€ro BIOCJIEICTBUY YCTAHOBWIM U Ma TaHKax. Ho mpou3soiuio
9TO, BIIPOYEM, HE TakK CKopo - B 1932 r.

ITocne okonuyanus IlepBoit MUPOBOI1 BOMHBI BO BCEX CTpa-
Hax HayvajJach yCUJIEHHas HaydYHO-UCCJemdoBaTeJbCcKas U
KOHCTPYKTOpPCKasi paboTa Mo yCOBEPIIEHCTBOBAHUIO CYIIE-
CTBOBaBIIMX M pa3paboTKe HOBBIX BUIOB OTMEMETHO-3aXU-
raTejibHbIX CPEACTB. DTU CPEACTBA LIMPOKO MCMHOJIb30BaIUCh
ATaTbSHCKUMHM BOMCKaMU B BOiTHe B AOMCCHMHUM, AITTOHIIAMU
- B Kurae, repMmaHuiaMmu 1 utajibsiHuamu - B Ucnanuu, a Tak-
K€ U B IPYTUX «MaJIbIX BOHAX» TOTO BPEMEHHM.

TpeboBaHUs K BEASHUIO HOBOrO 00sI, MaHEBPEHHOM BOM-
HbI, KOTla B COBPEMEHHBIX YCIOBUAX XKeJIe3006TOHHbBIE U
CTalbHBIE MOJTOBPEMEHHBIC OTHEBBIE TOUYKHM, ITyJIEeMETHHIE
rHe3fga B cucTeMe 0OOpPOHBI MPEACTABSIOT CEPbE3HbIC Tpe-
MATCTBUS (MX MOAYAC HE B COCTOSIHUM MOAABUTb HU MOIIIHAS
apTIIOArOTOBKA, HU TAHKOBBIE aTaKu), MPUBEJU K TOMY UTO
anrapaTtypa orHeMeTaHusl Oblia ycTaHOBJIeHa Ha TaHKU. Or-
HeMeThl Npuodpean OPOHIO, CKOPOCTb, MAHEBPEHHOCTh U
OBICTPOTY. 37eCh B paMKax OTHEMETHOIO TaHKa YCTPaHSJIUCh
cllabasi MAHEBPEHHOCTb U I'POMO3JIKOCTh OTHEMETOB - OJHU

163
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M3 CaMbIX KPYITHBIX HEIOCTATKOB, MEIIABIIIMX UCITOJIb30BaTh Or-
HEMET KaK HacTynaTeJbHOe opyxue. TakuM oO0pa3oM OrHEMeT-
HBEIM TaHK TI0 CYIIECTBY SIBJISICTCSI YCOBEPIICHCTBOBAHHBIM BO-
3UMBIM OTHEMETOM M B IIPUHIIUIIE YCTPOMCTBA MaIO YeM OTJIU-
YaeTcsl OT MEXOTHBIX OTHEMETOB.

B Hamieit ctpaHe (BIlepBble B MHUPE) OTHEMETHOE BOOpPY-
XeHue ycTaHOBUIU Ha TaHKeTKe OT-27, co3maHHoii B 1932 r.
Ha 0aze T-27. Ha Heit BMecTO myjieMeTa yCTaHABIIMBAJICS
OpaHacnoiT orHemeTa. Pe3epByap ¢ orHeCMeChl0 MOHTHUPO-
BaJIcsl Ha mpullerie. BrIcTpes mMpon3BOAMIICS C ITOMOIIBIO CXa-
Toro Bo3ayxa. OgHaKO JaJIbHOCTh CTPEIbObI ObLIa BCETro 25 M.
Taxk kak ¢ atoit guctaHuuu 10-MM OpOHSI TAHKETKU MpoOKBa-
Jlach OOBIYHOW BUHTOBOYHOI MyJjiei, CepuitHO TaKasl Mallu-
Ha He U3roToBjsgaachk. [lapangeabHO BEJIUCh pabOTHI MO yC-
TaHOBKE OTrHeMeTa Ha IlaBarolleM TaHke T-37 (mmomxyuun
nanekc OT-37). Tam TakKe ImyJieMeT 3aMEHSIJICSI HA OTHEMET
M M0 TeM Xe NpUYMHaM He ObUI 3aIlyllleH B CepuIio.

IlepBBIM CEpPUITHBIM OTHEMETHBIM TaHKOM ctan OT-26,
paspaboTtaHHbIll B 1934 1. ma 6aze Tanka T-26. Ha nByx6a-
racHHOM TaHKe T-26 obpasna 1931 r. AeMOHTUPOBAIY JIEBYIO
0alllHIO, B MOAOAIIEHHOM OTAEJEHUU YCTAHOBUJIMU PE3EPBY-
ap ¢ orHecMechio eMKocThi0 300 1, 3 6ayyloHa CO CXKAThIM
BO3AYXOM M 0a40OK ¢ OEH3MHOM AJIsl CUCTeMBI 3axXuraHus. Ha
KpBIITY ITOA0AIIeHHOU KOPOOKM BBIBEJIM TOPJIOBUHY IS 3aM-
paBKU pe3epByapa. Ha mpaBoii 6airHe yBeJIUYUIAN MAaCKy U
psaoM ¢ 7,62-MM TyJeMeTOM ITOCTaBMJIM OPaHACIIONT OTrHe-
MeTa. IToBOpoT GamrHM M HaBeACHWE OTHEMETa BHITIOIHSIIIACH
BpPYUYHYIO. 3amac cMecu MO3BOJIsIT TTpou3BecTr 70 BBICTPEIOB
IpU JaJbHOCTHU 0 35 M. DKMNOaX COKpaTUJIU A0 2 YeJIOBEK.
TaHk obopyaoBajicsl CUCTEMOM OIBIMOITYCKa, paboTaBlleil Ha
OTHECMECH, HacaloK KOTOPO Kpenujcsg Ha KOPMOBOM JIUC-
Te. MammHa BEITyIIIeHa MaJloi cepreil n3-3a HU3Koi 3¢ dek-
TUBHOCTH OTHEMeTa.

B 0010 Takue orHeMeTHBIC TAHKM, WM, KaK UX Ha3bIBa-
JIN, TAHKETKW, MEPBBIMU MPUMEHUIU UTAIbSHIBLI B 1936 T.
BO BpeMs 3axXxBaTHMYECKON BOWHBI B Dduonuu (Torma
Aonccuaumn). TaMm monydunn «6oeBoe KpelIeHHne» JIeT-
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OroHb B BPOHE

Jlerkuvi orHemeTHbIi TaHk BT-7

KUe UTanbsgHcKUe TaHKu «DPuat-AHcanpgo» M-33 (CV3/
33) u M-35, Ha KOTOPBIX BMECTO MyjeMeTa Obl1 yCTaHOB-
JieH OpaHICIOWT TsXeaoro orueMmera. PesepByap ¢ ropio-
Yyeil KMAKOCThIO pa3Mellalicsl Ha OTAEJbHOM OJHOOCHOM
npuiiene, OYKCUPyeMOM TaHKOM, MJIM Ha KOPME CaMOro
taHka. CTpysl orHecMecu BhiOpachiBanach AaBIeHUEM CXKa-
TOTO Ta3a Ha JalbHOCTH 0Kojio 50-60 M.

B 30-e rogs! y Hac, momumo OT-26, mocTpowsin orHe-
MeTHBIM TaHK OT-130 Ha 0a3e omHoOameHHOTO T-26 00-
pasua 1933 r. KoHCTpYKTHUBHOE pellieHe ObLIO KaK Uy Ipe-
ObIAyIIel Momeau: BMecTo 45-MM MYIIKM HAa HEM YCTaHaB-
nuBajcsg OpaHICHOMT orHeMeTa. [IBa pe3epByapa oOuieid
eMkocTbio 400 1 pasMelnanuch BHYTpU KOpIyca, a YeThIpe
0ajoHa ¢ BO3AYXOM M 0a4yok ¢ OeH3uHOM - B OamrHe. Ha
Kphille moA0alIeHHON KOpOOKM cjieBa pacmojarajuch IBe
TOpPJIOBUHBI 3allpaBKU pe3epByapoB. baliHg cMmemanach K
npaBoMy 0OpTy, a Macka mepejeibiBagach. Yuciao BeICTpe-
JI0B yMeHbIIeHo a0 40, 3a cuer yBenuueHus (10 9 1) BbIO-
pachiBaeMOil OTHecMeCH 3a OAMH BBICTpes. JlaibHOCTH
cTpenb0Obl gocturaia 50 M. KoHcTpykuus npenycMaTpuBa-
Jla IPOAYBKY CTBOJIa OTHeMeTa Iocje BbicTpena. Ha taHk
yCTaHaBIMBAIM TaKxXe KOPMOBOM IyJleMeT B OalllHE U 3¢-
HUTHBIA - Ha Hel. DKMIax - 2 YyeJoBeKa.

O06e MalIMHbI COXpPAHWIN CIIAPEHHBII MyJeMeT, a TaKXe
MMeEJU aImaparypy Il co3laHus IbIMOBBIX 3aBec. OcHailla-
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nuchk OT-26 u OT-130 orHeMeTaMy THEBMATUUECKOTO JeHi-
CTBMSI, TaK KaK TOpioyasi XXMIKOCTh BHITAIKMBAalach 4Yeper
OpaHICITONT CXaThIM BO3AYXOM Ton naBieHuem 25 (y OT-26/
unu 35 (y OT-130) armocdep. JlanbHOCTb BbIOpOCA KUIKO-
ctu gocturana 50 M, KOJUYECTBO OrHeCMecH (Ma3yT+Kepo-
cuH) - 360 51, koTopas GwICTpO pacxomoBanach 3a 40 ogHOCC-
KyHIHbIX BbicTpesnoB (OT-130).

Ho 3T orHeMeTHBIE MAllIMHBI OTIMYAJIMCH [10 BHEIIIHE-
MY BUIY OT JTMHEMHBIX, YTO MTO3BOJISIO IPOTUBHUKY 3apaHee
OIpeleINTh HAIpaBJIeHUE aTaKU U COCPEIOTOUYUTH OTOHb
MMeHHO Ha HuX. Kpome Toro, IeMOHTaX ITyIIKA Pe3KO CHU-
KaJl uxX 00eBble BO3MOXKHOCTH.

Bckope pazpabortanu tank OT-134, Ha KoTOopoM moJ-
HOCTBIO COXPaHSIOCh BOOpyxXeHue 0asoBoro T-26, a OpaH-
ICIIOMT OTHEMeTa YCTaHaBIMBAaJCA Ha JIOOOBOM TOPU30H-
TaJlbHOM OpOHENINMCTEe B IIapOBOIl YyCTAaHOBKE, YTO IO3BO-
JISLIO MEHSITh HallpaBlieHUe BhicTpeja. OTHeMeTHOoe 000-
pyloBaHME pa3Mellanoch BHYTPU TaHKa, B O0EBOM OTiaeje-
HUM, ClIeBa OT MeXaHUKa-BOAUTENSA. [JOMONHUTENbHBIA 6aK
C OTHECMEChIO YyCTaHaBIMBAJICSl CHapyXu Kopryca. KoHcT-
PYKTOpbl XapbKOBCKOr0 MapoOBO30CTPOUTEIBHOTO 3aBoja
M. KoMUHTEpHA, BBIYCKABILIETO KPOME ITaApOBO30B €IlIe U
taHku BT, Takxxe BeJi pabOThI 0 OTHEMETHBIM TaHKaM. Of-
HUM u3 BapuaHToB ctaja OT-7. BoopyxeHue MOJHOCTHIO CO-
XpaHsJI0Ch, a ctBos orHeMeTa KCOO63 MOHTUpOBaIu Ha OJI-
OalleHHOI KOpoOKe, crpaBa OT BOAUTENs, B IIapOBOM YC-
TaHOBKe. baku ¢ orHCCMEChI0 eMKOCTBIO 85 J1 KaXKIblil Kpe-
MUIKCh HA HAATYCEHUYHBIX MOJIKAX U 3allMIIaINCh Opo-
Heir 10 mMm. OcTajnbHoe 00OpyIOBaHME pacliojarajloch
BHYTPM KOpIyca 3a CYET YMEHbIIEeHUs Ooe3amaca, Beiopoc
OTHECMECH OCYLIECTBIISUICS CXATBIM BO3IYXOM, AaJIbHOCTb
orHeMmeTaHus - 1o 70 M. B npyrom BapmaHTe OrHEMET yC-
TaHaBJIUBaJIU Ha JIOOOBOI HaKJIOHHOI OpOHEIIUTE KOp-
myca, 1o JeBoMy 0opTy, mepen BoauteneM. Bo Bcex ramkax
OTHEMETOM YIIpaBJsia BoguTelb. Ho 3T Monmenu Ttak u oc-
TaJlUCh B ONBITHHIX BapUaHTaX.
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CoseTtckuii nerkuii orHemeTHbiii TaHk OT-26 B 60t0 npu npopsise «JInHum
MaHHepreviva». boeBass macca -91. Okunax - 2 4en. BoopyxeHve - oavH
orHemeT, oauH 7,62-mm nynemet. TonwmHa 6poHu: 106, 6opT Koprnyca u
bawwHsi - 15 mm. [suratens - T-26, 90 n.c. Ckopoctb no wocce - 30 kMm/4.
3anac xona no wocce - 150 km

Tanku T-130 m OT-133 Beimyckanuch cepuitHo. B Boii-
CKax OHM CBOAWJIUCH B OTAEJbHbIE TAHKO-XMMUYECKUE Oa-
TaJlbOHBI U POThI 0OEBOro 0OecIieueHUsI B TAaHKOBBIX Opu-
rajgax.

OrHeMeTHBIE TAaHKM Ha 06a3e T-26 oTIMYHO AeiicTBOBa-
J1 B 00SIX IPOTUB SMOHILIEB Ha o3epe XacaH (1938) u rox
ciycTs Ha pexe XajaxuH-Ioy. Bo BpeMst DuHCKOI BOMHBI Ha
Kapensckom nepemieiike 1939-1940 rr. B omepanusx yya-
CTBOBAJIM HECKOJIbKO 0aTalbOHOB M OTAcHbHBEIX poT OT.
Tanku BecbMa 3¢ (HEKTUBHO BBIKUTAIN ITEXOTY TPOTUBHU -
ka kak B JIOTax n 0amHmaxax, Tak ¥ Ha OTKPBITON MECTHO-
ctu. Y mpu mpopeiBe «JIluHun MaHHepreiima» OTHEMEThI
CBHITPaJIY BAXHYIO POJib, TOKa3aB CBOIO 3(D(MEKTUBHOCTH ITPH
nopaxeHuu popTUPUKAIMOHHBIXCOOPYKEeHUI. TaHKM oz
oraeM npoTuBHUKa moaxoauan K JIOTy Ha nucTaHLINIO OT-
HEMETHOIO BBICTpeJa M Iopaxaiau amOpasypy CTpyei or-
HECMECH.
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Heckonbko HalImx orHeMeTHBIX TAHKOB 3axBaTuyia OuH-
JSHAUS Bo BpeMs BoiHbI 1939-1940 rr. B cTpoii BBenu 6 (1o
JIpYTUM JAHHBIM - §) TAaHKOB, B 1943 I. UX nepeBOOPYXWIN
45-MM TylIKaMy BMECTO OTHEMETOB.

B 1940 r. y Hac B cTpaHe mepecMOTpENU CTPYKTYpY TaH-
KOBBIX BOlicK. OrHeMeTHbIe TAaHKU CBEJIU B OTAEIbHBIN Oa-
TanboH U3 54 mMamuH. OHU BXOIMJIU B COCTaB TAHKOBBIX
JUBM3UM ¢ HEMMOCPEACTBEHHBIM MOJYMHEHUEM KOMaHIUDPY
OUBU3UMN.

VYBneuenue 6poHeornemeramu B KpacHoit Apmuu nepen
BOMHOM JOXOAMJIO 0 TaKOW CTENEHU, YTO TAKTUKO-TEXHM-
YeCKMMU 3aaHMsSIMU Ha MPOEKTUPOBAaHUE IMPAKTUYECKU BCEX
HOBBIX JOBO€HHBIX TAHKOB TIpeaycMaTpMBajach yCTaHOBKA
OTHEMeTa - XOTd Obl B BUIE MOIMOJTHUTEJIbHOTO, BCIIOMOTa-
TEJILHOTO OPYXKUSI «IUISI CAMO3AIlUThl TAHKA».

OrHeMeT MOXeT ObITh OCHOBHBIM MJIM BCIIOMOTa-
TeJbHBIM BOODYXEHMEM TaHKa. b mepBoMm ciyyae Bce
obopynoBaHue (a 3T0 OpaHIOCIOWT, pe3epByaphl C OTHE-
CMeCblo, 0aJJIOHBI CO CXAThIM BO3AYXOM, CUCTEMa 3aXu-
TaHWs CMECHU U T. I.) yCTAaHABJAMBAETCS B MallMHE BMeEC-
TO MYIIKW WIK XE €€ 3aMEHSIOT Ha apTCUCTEMY MEHbIIIe-
ro xkanubpa. Kpome Toro, ymeHbIinaercsa u 60€KOMILIEKT.
N3 ornemeTa, ycTaHOBIEHHOTO B OalllHe TaHKa, MOXHO
BeCTU KpyroBoit obctpen. Takum 6bl1 Ham OT-26, y Ko-
TOPOTO paju pa3MelleHUs pe3epByapa ¢ OTHECMECHIO
CHSM onHy OamrHo. BcmoMHuM, uyto B 1931 1. nByx0a-
meHHBIMK ObUTM Ham T-26, Hemeukuii T-1I1 orHeMeTHBIM
u utanbsiHckue CV3/33 u CV3/35. Ho oHu okazaiuch Ma-
7103(hdeKTUBHBIMU B 0010 Bellb OTHEMET - OpYXHe ONMX-
Hero 0os (paguyc AEHCTBUSI €ro HECKOJbKO JIECITKOB
METPOB), U MO3TOMY OH OeccuyieH MPOTUB TaHKOB U IPO-
TUBOTAHKOBOW apTUAepUn. DTO OrpaHUUYMBAET UX JEW-
CTBHE U JejaeT UX OCCIOMOIIHBIMU M 0eCIOJe3HBIMU
IOoCJe pacxofa OTHEMETHOM cMmecu. Takue MallMHBI Tpe-
0oBaNyM MOANEPKKHN JUHEHHBIX (OOBIYHBIX) TAHKOB.

Bo BropoMm ciayuae OT, uMeBIIMe OCHOBHOE BOOpYXe-
HUe, IPUMEHSJIUCh B TeX Xe YCIOBUSX, YTO U JUHEHHBIE.
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UTaneaHckuii orHeMeTHbIVi TaHK «Puat-AHcanbgo M-35»

Ho Torna orHemer, BbIHYXA€HHO YCTaHOBJEHHbIN He B Oalll-
HE, a B JOOOBOM JINCTE WJIM Ha KpHhIIlIe KOopryca, He obyagan
BO3MOXKHOCTBIO BECTH KpyroBoil oOcTpen. la M 3amac orse-
cMecH OblJT HEBEJIMK. AHTJIMYAaHE U UTAJBSIHIIBI MOTBITAIACH
HCIPaBUTh MOJOXEHHE, TTOMECTUB PE3epPBYap CO CMEChIO B
creuyuagbHOM OpOHMPOBAHHOM Ipuliene. Tak MosBUICS Ha
cBeT TaHK «Yepuunnb-kpokoaua» (1942 r.). besyciaoBHo,
BBIMTPHIII Y KOHCTPYKLUMHK ObUL; YMEHBIIUIACh MOXAaPOO-
MacHOCTh TaHKa. Ho miaoc mopoaua U MHOTME MUHYCHI:
CHU3MJIUCh MAHEBPEHHOCTb U MPOXOAUMOCTb MaIlWHBI
(TaHKUCTHI TMOCTOSHHO OOSIIMCH MOTEPSITh NMpUIEN MpHU
JBUXEHWHU IO TMEpPeceYeHHON MECTHOCTU W MPEOJ0JIeHUU
NpensTCTBUM), 1a U OTHEMETHAsl CUCTeMa YCJIOXHUJIACH.

[[Ivpoko MCIONb30BATUChL OTHEMETHbIE TAHKHU (0003Ha-
yuM ux cokpamnieHHo OT) u B 60sx Bropoit MupoBOii BOWHEI.
ITomumo PKKA, aHaMOTHMYHBIE MAIIWHBI COCTOSIA HAa BOOPY-
XXKEHUU aMEPUKAHCKOW, HEMELIKOW W UTAJbSIHCKOU apMWIA.
HeMelikoe KoMaHaI0BaHUE BBEJIO B COCTAaB CBOMX MOTOMEXa-
HU3UPOBAHHBIX IUBU3MIl cHauyana JeTKue, a 3aTeM U TsLKe-
JIble OTHEMETHBIE TAHKMU.

OrHeMeTHbIe TAHKU IIMPOKO UCIOJb30BATUCh HEMIIAMU
B benbrun nu @paHunuu; MU BEIKUTaIUCh 3alIUTHUKY J1O-
ToB, B TbUTY YHUUTOXAJTUCh OTHEM CTPOEHUS, aBTOTPAHCIOPT,
CKJIQAICKKE OOBEKTHI U T. .

B 1941 r. HauIM KOHCTPYKTOPHI CO3/aJIU [JIs1 BOOPYKEHHUS
TAHKOB aBTOMaTHuyeckuii mopoxoBoii ornemeT ATO-41. B Hem
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KCITOJIb30BAJIUCH TTOPOXOBBIE 3apsiibl MaTpOHA K 45-MM MyII-
ke. [TopoxoBble Ta3bl MpU MOAPBIBE 3apsiia JaBUJIU Ha MOp-
1IeHb, BHITAJIKUBABIIMKA U3 LIMIUHAPA OTHECMECh, KOTOpast
MoJkuranach OEH3UMHOBBIM (DaKeJoM, BOCILIAMEHSIIOIIUMCS
OT 3JIEKTPUYECKOU 3amajbHON cMecHu. 3a OIUH BBICTPEJ BHIO-
pacbiBasioch J0 10 1 cmecu. MeraHue «roproyeil XuaKocTh»
MOXHO OBLJIO BECTU OJMHOYHBIMMU BBICTpPEJaMU WJIU OyYepe-
IsiMu 1o 4-5 BbICTpesioB Ojiarojapsi HajlWuMIO MeXaHM3Ma
aBTOMAaTUYECKOUN Mepe3apsiiKu CMECU C MOMOIIbIO CXaTo-
ro Bo3ayxa. B 1942 r. Ha BoopyxXeHHe MOCTynuaa yaydlleH-
Hast moaesib orHeMeTa ATO-42 ¢ yBeJMUYeHHO BIBOE CKO-
pocCTpebHOCThIO. JJalbHOCTb BBICTPEIOB OOOUX OTHEME-
TOB cTaHIapTHoOU cMecblo 60-70, a Bs3koit - go 100 m. Ta-
KHUX OTHEMETOB HE MMeja B TOT MOMEHT HU OJHA apMUs B
mupe. ATO-41 yctaHaBiMBaJiCs BMECTO JOOOBOro myjeMe-
Ta B T-34 (monyuuBiiem ob6o3HaueHue T-034), a ATO-42 -
B T-34-85 (mammnua T-034-85).

B cnenytoiem, 1942 r. orHeMeT MOAEpPHU3NPOBAJIU, YBE-
JIMYMB JANbHOCTh CTpeabOnl 10 120 M, 1 OH mosy4usn 00o-
3HaueHne ATO-42. 3a co3gaHne orHeMeToB KOHCTpyKTopa W.
ApuctoBa oTMeTwiu 'ocynapcTBEHHOU NpeMmueit.

B navane Benukoit OTredyecTBEHHOM IOYTH BCE OTHEMET-
Hble TaHKU MbI TToTepsiin. B cpouHom nopsinke ATO-41 cranmn
yCcTaHaBJIMBAaTh Ha CYXOIYTHBIM BapuaHT JIETKOTO MJjaBalo-
mero taHka T-40. Ha mecTo IeMOHTHpPOBaHHBIX I'PeOHOIO
BUHTA, PYyJIsi U UX MMPUBOJAOB YCTaHABIMBAIU pe3epByap 1 Oas-
JoHbl. CTBOJI OTHEMETa MOHTUPOBAJIU C MTPaBOil CTOPOHBI JIO-
00BOro OpoHeaucTa, Ha HAaKJIOHHOM €ro 4acTu B LIapOBOM
yctaHoBKe. Oba IyjeMeTra B OalllHe COXpaHSIMCh. BrimycTu-
JIM HECKOJIBKO JIECSAATKOB TaKUX MAalllUH, HO OTIAEJbHOTO WH-
JleKca UM He MPUCBauBaJu.

B 1942 r. y Hac BbIMycKaJICSl U OTHEMETHBII TSKETbIN TaHK
KB-8 ¢ ATO-41 B 6alHe, Ha MECTO CIapeHHOTO ITyJIeMeTa, HO
3a CYeT YCTAaHOBKM BMecTO 76-MM P-32 45-MM mymiku obpas-
ma 1932 r., paHee npuMeHsIEMOM Ha JIETKMX TaHKaX. YToObI
BHEIIIHE TaHK He OTJIMYaJICs OT JIMHEMHBIX, Ha CTBOJI MyILIKU
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lMocsieBOEHHbIN COBETCKMUII OrHEMETHbIN TaHk TO-55,06wwii Bua

HajJeBajlld KOXYX, BOCIPOM3BOAMBIIMI oyepTaHUus 76-MM
opynusa. EMKocTh pesepByapa ¢ OTHECMECHIO COCTaBIsa
960 11, uKca0 BBICTPESOB - 92. BoeKOMIUIEKT ITylKu - 88 BbI-
crpenoB, nyjaemeroB - 3400 matpoHoB. OcTajlbHbIE XapaKTe-
PUCTUKHU OCTAJIMCh TaKWe Xe, Kak y TaHKa KB.

C auBaps 1942 r. orHeMeTHbI TaHK oA uHaekcoM KB-8
BHITycKanu napajienbHo ¢ KB. ITocie mpexpameHus mpou3s-
BoiacTBa KB Tanku KB-8 Brinmyckanuch Ha 6a3ze KB-1c. Ilpu
3TOM €MKOCTh P€3€pBYapOB YMEHBLIMIN A0 69 JI, YUCIIO BbIC-
TpenoB - A0 57. 3aTo yBeJUYMJICS OOCKOMILIEKT MYLIKU A0
114 BeicTpenoB. MailuHa BblycKanach 1o Havyajaa 1943 r.

Ha T-34 orHemer ycTaHOBMIM 0ojee pallMOHATBHO -
Ha MECTO KypCOBOTO IyJlieMeTa B JIoOoBOi OpoHe. TaHKM c
orHemeToM ATO-41 o6o3Havanuch OT-34 1 umenu 3amnac
orHecmecu 100 m Ha 10 BeicTpenoB. YacTh orHecMecu pas-
MellaJd B TOIUIMBHBIX Oakax, M ee 3amac yBeJM4YMBaJcs A0
200 71, uyTo mo3BoJistyio IpousBectu 20 BeIcTpesioB. ATO-42
MOHTHUpPOBaJICI B OCHOBHOM Ha T-34-85, o0o3HauaBieMcs
Kak OT-34-85.
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OTU MallMHBI B COCTaBe OTHEMETHBIX TAHKOBBLIX 0aTa-
JIboHOB NpuMeHsch B PKKA mo xoH1a BoiiHbEL. B HacTym-
JIEHUM OHU LIUIM 33 IMHEMHBIMU TAaHKAMM, a IPU MOAXOAE K
00BEKTY 11 aTaky (YKpeIUIEHUSIM, ToMaM U T. I1.) BBIABUTA-
nuch Brepen. Mcnoab3oBaBiirecss B COBETCKUX OTHEMeTaX
OTHECMECHU 3HAYMTEJbHO MPEBOCXOAUIM HeMelKue, obec-
neyrBajiu OONBLIYIO JaNbHOCTh M 3((PEKTUBHOCTh OTHE-
MeTaHUS.

Tanku OT-34-85 coctosin Ha BoopyxkeHnn CoBETCKOM
Apmun 10 KoHua 50-x TomoB.

B BenunkobputaHuu, MIOMUMO yXXe YIIOMsIHYyToro «Yep-
yujIsI-Kpokoauias, (Ha 6asze «Yepuwnap VII»), mossuics
U OTHEMETHbIN OpoHeTpaHcmopTep «Oca». Obe MalIMHBI B
HeO0oJbIINX KonuyecTBax nmocrasisuiuch B CCCP mo neHa-
au3y. Ha HMX cTOSIIM OrHeMeThl MHEBMATUUECKOTO Iei-
ctBus (paboTaBIIMe Ha cXaToM a3oTe). JaabHOCTH MeTa-
HMS Bs3Koi cMmecblo - 130-150 m. 3amac or"ecmecu «Kpo-
kommna* - 1800 1, KoTopoe MOXHO OBLIO BHIOPOCUTH 3a 60
BBICTpeNIOB. B ciyyae HeobxomuMocTu OpoHemnpuuen «Yep-
YUJIISI» OTAENAICS OJarogaps MOAPLIBY 3apsaa B MEXaHU3-
Me pacuenku. «Kpokoauia» cocTosii Ha BOOPYXEHUU aHT-
JIMACKOM apMMH M TOCJE€ BOWHBI MU MPUHUMAJT y4acTUE B
BoitHe B Kopee.

AMepuKaHCKME MTHEBMAaTUYECKUE OTHEMETHI (coxpa-
HSII OCHOBHOE BOODYXEHHME) yCcTaHaBJAMBAIM HAa TaHKaX
M3AI1, M5A1, M4A2 v Ha naBatoinux MaimHax LVT(A)1 u
LVT(A)2. Baskas cmech BoiOpachiBanach Ha paccTossHue 90
M. Ilocie BOiHBI B aMEpUKAHCKYIO apMMIO MOCTYIIUI TaAHK
M67, co3gaHHBI Ha 0a3e cpegHero TaHka M48. OruemeT
BMECTO MYIIKM YCTaHaBJIMBAJCSA B OaliHe MaiivHbI. Jlanb-
HOCTb J€MCTBUSI OpyxXusl coctaBiasaiaa 190 M, a cnenuanb-
HOI orHecMmechio aaxe 270 wm.

HeMmubl BnepBble MPUMEHUIM OTHEMETHBIE TAHKU B
utoHe 1941 r. Ha coBeTCKOM (bpoHTe. DTH MAllUHBI, CO3aH-
HbIe Ha 0a3e jierkoro Tanka T-1I momudukauumiit D n E, nme-
JId MaJible OaliHu ¢ myjJeMeToM. JIBa orHeMeTHBIX OpaH/c-
MoiiTa ycTaHaBIMBAJIKUCh Ha MepeJHUX yIiaax Kopmyca. 3a-
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rmac roprpoueit cMecu (KaMEHHOYTOJbHAasl CMOJia) COCTaBJIsII
320 51, nanbHOCTh MeTaHus - 40 M. M3-3a craboro 6GpoHuU-
pPOBAHUSA 3TH MAIIMHBI HECIU OOJbIINE MOTEPU U BCKOPE
OBLTU CHSITHI C BOOPYXXCHUS.

B 1943 r. 3aBonsl BeimycTwin 100 OT Ha 6asze cpeaHero
tanka T-1II momudpukanum M. Y 310l MalIMHBI OTHEMET YyC-
TaHOBJIEH B OaliHe BMecTo 50-MM mylKu. 3amac cMecu
paBHsicst 1000 1. MammHa coxpaHuiia IBa ITyJeMera 1 I10-
JlyyuJjia 1ecTb MOPTUPOK JJIsI CTPEJbObl NIBIMOBBIMU TMaT-
pOHaMHu.

HMTanbsaHuBl BHIITYCKAJU IBa TUIIA OTHEMETHBIX MAalllMH
Ha 6a3e TankeToK CV3/33 u CV3/35, npuMeHsaBmuecs B
60s1x B CeBepHoii Adpuke B 1940-1941 rr. u Ha COBETCKO-
repMaHckoM (¢poHTe B 1942 r. OrHemMer nMHEeBMaTUYECKOTO
JIeCTBUS CTAaHOBUJICSI Ha HUX BMECTO ITyieMmeTa. baku pas-
MellaJuch MO0 Ha caMoil MallMHE, MO0 B KOJECHOM IpU-
mere. JlaTbHOCTh MeTaHUA 10 60 M.

Kax MBI BUIMM, OTHEMET CTaJl IHPOKO UCITOIb30BATh-
cs B KayecTBe opyxus TaHka. [locie BOWHBI 3Ta uaest mojy-
yuja gajJbHeuliee pa3BUTHUE.

YcraHaBiaMBaduMCh OTHEMEThl MU Ha MOCJAEBOEHHBIX TaH-
kax T-54 u T-55. B oriunuue ot T-34 Ha HUX OpaHACTIOUT
orHemeta ATO-200 MOHTUpPOBAJICS BMECTO CIIAPEHHOTO C
NyLWKON myJeMeTa, Py 3TOM INTATHOE OPyAUE U KypCOBOH
myJieMeT coxpaHsnnch. OcTanbHass KOHCTPYKIMS ObLIa T0-
nobHoi OT-34. Mamuubl o6o3Havanuch OT-54 u OT-55 u
BBIITYCKAJMCh MAJIBIMU CEPUSIMU.

OreuecTBeHHBIN orHeMeTHbI TaHK OT-55 ObLT co3maH
COBETCKMMM KOHCTPYKTOpaMM Ha 0a3e MacCOBOTO B TO Bpe-
Ms TaHka T-55. BHelllHe OH MOYTU HE OTIMYAJICSI OT OOBIYHO-
ro ranka. Ta xke MacCuBHas OalllHs, IPOYHBIN KOPIYC, MOIII-
Has TyIIKa, TPaTuIIUOHHBIM I'YCEeHUYHBIN IBIXKUTETb. U ap-
TUJJIepUiicKoe opyaue oObluHoe, Kaaubpom 100 MM, mpen-
Ha3HAYeHHOE JJIs1 BHIMOJHEHMSI CBOMX MPSIMbIX (DYHKIIMEA: MO-
paxkeHus TAaHKOB, CAMOXOAHO-apTUJJIEPUNCKUX YCTAHOBOK
U APYTMX OpOHMPOBAHHBIX 1ieJIel MPOTUBHUKA, MOJABICHMS
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TaHkoBbii orHemeT ATO-200:1 - Hacagka; 2 - Kopryc 3aABwxku;, 3 - um-
MHAP; 4 - kamepHbii 6apabaH; 5 - 3aaHSIS Kpbiluka; 6 - Bbik4atesb; 7 -
non3yH; 8 - Bunka; 9 - obpatHbiii knanaH; 10 - nogBoaswas Tpyba; 11 -
rasosblii knanaH

€ro apTuI€puu, pa3jandHbIX OTHEBLIX CPEACTB, YHUUYTOXEC-
HUS KMBOM CHUJIBI.

KonctpykTtuBHo orueMeT ATO-200 pa3melleH B 6aliHe
TaHKa B TOM MECTEC, IA€ OOBIYHO yYCTaHaBJIMBACTCA IIYJICMCET,
CHapeHHBIM C MYyIIKOil. A orHeMeTHOoe 00OpyIOBaHUE CMOH-
TUPOBAHO B KOPITYCC TaHKa - B 0oeBOM OTOCJIEHUU U OTOCJIC-
HUM YyIIpaBJICHUSA. Ecmn IIpnACPXKNBaATHCA TOYHOU TEPMHNHO-
JIOTUHU, TO CJAeAyeT TOBOPUTH O ToM, 4yTo Ha OT-55 ycTtaHOB-
JIEH aBTOMAaTHUYECKUI TaHKOBBIN HOpOXOBOfI HOpLHHCBOﬁ or-
HEMET MHOI'OKpPATHOTO HCﬁCTBHH C IMUPOTEXHUYCCKHMM 3a>KH-
raHUeM CTpyu. DTOT OTHEMET COCTOUT M3 XKUJIKOCTHOI yac-
TH, Ta30BOM YaCTU C aBTOMATUKOM, CUCTEMbI ITMPOTEXHUYEC-
KOro 3aXXuraHusa M CUCTEMbBbI IIPECIOXPAaHCHUA.
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B cBolo ouepenb B XUAKOCTHYIO 4YaCTb OTHEMETA BXO-
JISAT: 3aIBUXKA C MOABUXHOU UTJIOW, UUJUHAP C TIEPpEIHENR
KPBIIIKOW W MOABOAsIIIEN TpyOoit, oOpaTHBIN KJalaH U
MOPIIEHb.

OcHOBY razoBOil YacTu COCTaBJISIET ra30Basi MOJOCTb LIM-
JIMHApA, T. €. MPOCTPAHCTBO, HAXOMISIEECS MEXAY 3alTHEN
KPBILIKOUN U nopiHeM. Bce neTanu u y3abl, KOTOpbIE 3/1€Ch
CMOHTHUPOBAHBI, SIBJISIIOTCS 3JIEMEHTaMU aBTOMATUKH.

CucremMa NMPOTEXHUYECKOTO 3aXKUTaHMs MpeaHa3Haye-
Ha ISl TIOJ)KUTAHUSI CTPYU OTHECMECU B MOMEHT €€ BblieTa
U3 HacaJKMW OTHEMeTa ropsiiuM (akesoM 3axXKuraTejbHOTo
naTpoHa.

s mpuBeneHUs OrHEMETa B NE€UCTBUE MPENYCMOTPEHBI
JIBE CITyCKOBbI€ KHOIIKM, OIHA HAXOIUTCS Ha IyJbTe YIpaBiie-
HUS, a Apyras - Ha MaxOBUKE ITOBOPOTHOTO Me€XaHU3Ma, 4To
3HAYUTEJbHO ObJieryaet AeMCTBUS 3KMUMaxa MPU BEAEHUU
OTHSI.

ABTOMAaTHYECKYIO CTPeJb0Yy U3 orHemMeTa obecrieuynBa-
IOT HECKOJIbKO CUCTEM U MEXaHU3MOB. ['JlTaBHBIE U3 HUX -
3TO KaMepHbIi 0apabaH, cHapsKaeMblil TOPOXOBBIMU TaT-
poHaMu, U GapabaH cUCTEMbl IIMPOTEXHUYECKOTO 3axKura-
HUS, B KOTOPOM pa3MellaloTcs 3aXXUraTelbHble MaTPOHBDI.
B xamopax u rHesnax 3Tux 6apabaHOB yCTaHaBJIMBAIOTCS
COOTBETCTBEHHO MO 12 maTpoHOB, TaK KakK 60EKOMILIEKT Or-
HeMmeTa cocTaBjisieT 12 OorHeMeTHBIX BBICTpesoB. BMmecTu-
MOCTh Oaka 1jiss orHecMmecu 460 1, a pacxoja ee ma OIMH
BBICTpEJ cOoCTaBjseT 35 1.

ITopoxoBoil MaTpOH COCTOUT U3 CTAJIbLHOM TWJb3bl, B KO-
TOPYIO BBEPHYyTa 3J€KTPOKaIICloJbHas BTyJKa. BHYTpU rujib-
3Bl YJIOXEH 3apsii HUTPOJIMIIEPMHOBOIO Mopoxa Maccoii 460
I' M KOMOMHUPOBAHHBINM BOCIJIaMeHUTENb. Macca oKoHYa-
TeJIbHO CHapsI)K€HHOro maTpoHa gocturaet 1,34 kr. 3axura-
TEJIbHBIMA MAaTPOH MpeACcTaBIsIeT COOOM I'Mb3y, B KOTOPYIO
MOMEILeH NUPOTNATPOH C 3JEKTPO3anajoM U MUPOTEXHUYEC-
KWW 3JIEMEHT.
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OTHeMeTHBI BBICTPENl MPOUCXOAUT B Clenylolleil moc-
nenoBarenbHOCTH. I1pn HaxXaTHM Ha CITyCKOBYIO KHOTIKY Ha-
NpsikeHe OJHOBPEMEHHO MOoIaeTcsl Ha pejie BpEMEHM U Ha
ouepeaHOU 3axkuratejbHbll nupomnaTtpoH. IlocaenHuit Boc-
IIaMeHsIeTCsl M BblOpachiBaeT (hakes IJlaMeHU Brepeaud Ha-
canku. Takum oOpa3oM, cucTeMa MUPOTEXHUUYECKOTO 3aXKu-
raHusl IpuBeleHa B COCTOSIHME FOTOBHOCTU M TeIEpb JUIIb
«XIeT» TTogaYi OTHECMECH.

Cnycta 0,1-0,2 ¢ peyie BpeMeHM NogaeT HalpsKeHUEe Ha
9JIEKTPOKAIICIOJNIbHYIO BTYJIKY ITOPOXOBOTO IIaTpoHa, KOTO-
pBIli MOMEHTAJIbHO cpabaThiBaeT. [JJaBieHUEe IMOPOXOBBIX ra-
30B B LIMJIMHIAPE OBLICTPO HapacTaeT, U, KOrjla OHO JOCTUTI-
HeT 15 Kkrc/cM’, Uria 3aJBMXKU HAUMHAET MEpeMellaThbes
Ha3zal M OTKPBIBA€T OTBEPCTHE, COCMUHSIONIEE XUIKOCTHYIO
MOJIOCTh LMJIMHApPA C HACAAKOM 3aJBUXKHU.

IMopiiieHb Moa BO3AEHCTBUEM IMOPOXOBBIX I'a30B PE3KO
ImomaeTcsl BIepel M BHITAJIKWBAET OTHECMeCh M3 LIMJINHIpPaA
yepe3 Hacanky. JlaBiaeHue, MpU KOTOPOM MPOUCXOIUT BbiOpa-
ChIBaHME OCHOBHOM MAacChl orHecMecu co ckopoctbio 100 m/c,
nocturaet 50-75 krc/cm’. TlposeTas yepes daken 3axura-
TEJILHOTO MaTpOHa, CTPYSl BOCILJIaMEHSIETCS U B TAKOM BHUJIE
JIETUT B LIEJIb.

B xoHIIe x01a mopiiHS cpabaThIBAeT CUCTEMA KIalaHOB:
HacajKa MpoayBaeTcs - U3 Hee YAANSIOTCSl OCTaTKU OTHECMe-
CM, MOPIIEHb MO/ NaBJIEHUEM OTHECMECHU B 0aKe BO3Bpallla-
eTcsl B UCXOJHOE TOoJIoXeHHe, oba OapabaHa MpoBOpayuMBa-
I0TCS, MojaaBasi ouepeaHbie maTpoHbl. OrHEMET TOTOB K HOBO-
My BBICTpEJy.

Taxas ynauHass KOHCTPYKILIMS OTHEMETa OIpenessaeT, ec-
TECTBEHHO, U €ro TaKTUKO-TeXHUYECKUE XapaKTePUCTUKHU.
HayneM c BaxHeiuieil - maabHOCTM orHeMetaHus. Ilpu
CTOJIb MOIIIHBIX TapaMeTpax CTpyM MaKcuUMalibHas Oajib-
HOCTb OTHEMETaHMsI JOCTaTOUYHO Beauka u gocturaet 200 m.
I'mazoMepHO 3TO paccTOssHME MOXHO MpPEeICTaBUTh cebe Kak
JUTMHY ABYX (pyTOOJBHBIX MOJEW OT BOPOT A0 BOPOT.
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OrHeMeT MOJHOCThIO OIPaBABIBAET CBOE OMpEAEICHUE -
«aBToMaTtuyeckuii». [IpakTuueckas cKOpoCTPEIbHOCTD CO-
CTaBJISIET CEMb BBICTPEJIOB B MUHYTY. M Haue roBopsi, BeCh OT-
HeMeTHBI 6oe3amnac, Bce 460 1, MOXHO «pacCTPeNsIThb» Me-
Hee YeM 3a IB€ MUHYTHI.

ABTOMaTHKa orLemera paboraeT ObICTPO U TOYHO. bo-
Jiee TOro, €cjii BO3HMKaeT HEOOXOAUMMOCTh ObICTPO CO3AaTh
Ha TaHHOM YYacTKe 30HY CIUIOLIHOTO OTHS, TO HaBOIYUKY
He 0093aTeJbHO KaXAblli pa3 HaXUMaTh Ha CIYCKOBYIO
KHOIIKY. ABTOMAaTHKa M03BOJISIET MPU MOCTOSIHHO HaXaTou
KHOIIKE BECTH HEIMPEPHIBHYIO CTPEIb0Y B BUAE OUYepeIu OrI-
HEMETHBIX BBICTPEJIOB 0 IMOJHOTO M3PAacXOAOBaHUS OTHE-
cmecu. He TpynHo cebe mpeacTaBUTh, KAKOE€ MOIIHOE BO3-
JIefiCTBME OKa3biBaeT Ha MPOTUBHUKA CTOJb CBOCOOPA3HbII
OTHEBOM HaJET.

Kak BumuM, OrHEMET, yCTAaHOBJIEHHBII Ha OOPTY TaHKa,
CYILIECTBEHHO JOMOJHWI U paclIMpul ero 0oeBble KauyecTna.
OnHako He OyneM 3a0bIBaTh, YTO TaHK BO BCEX ClyYasix ocTa-
eTCsl TAHKOM, 3TO TpO3Has 0oeBasi MalllMHa, UMEIoIIas MOIII-
HOE BOOpYXXEHHE, HaJeXKHYIO OPOHEBYIO 3alIMTy U 00J1agalo-
11as1 BHICOKMMUY MaHEeBPEHHBIMM KauyeCTBaMU.

TaHKoBas MmyllKa ¥ CTIapeHHBIN C HEI0 OrHEMET TOBO-
payMBalOTCd BMeCTe ¢ OalllHeil BKPYroBy0. DTO 0YeHb Bax-
HO B COBPEMEHHOM BBHICOKOMaHEBPCHHOM 0010, TaK Kax JIo-
Oy10 1LieJb, MOSIBUBIIYIOCS BIIepeIy TaHKa, COOKY MU JaxKe
€331y, 9KUIaX MOXET MOpa3uTh, IPUMEHUB pa3IuuHbIe 00-
pasiibl BOOPYXXEHUS: MYUIKY, OTHEMET Uiau myaemert. s
OBICTPOTO MOBOpPOTA OAIlHU MCIOJb3YIOTCS MOTOPHBIE
MPUBOALI, KOTOPHIE, KPOME TOTO, MOTYT IIaBHO HABOJIMUTh
MYIIKY U OTHEMET B LEb.

Macca orHeMeTHOTO TaHKa 36 T ¥, HECMOTpSI Ha 3TO, OH
obyamaeT xopolueld MaHeBpeHHOCThI0. OH cmoco0OeH
JIBUTAThCS MO TPYHTOBOM AOPOIe CO CPelHE CKOPOCTHIO
oo 27 km/4, a mo mocce - 32-35 km/4. MakcuMyM CKOpOCTH,
KOTOPBII MOXHO «BbIXKAaTh» IO 1I0cCe, cocTaBseT 50 Km/4.
3amac xoma - 10 HECKOJbKHUX COTEH KMIOMETDPOB.
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B apmumn CIIA cocTosiT Ha BOOpYXeHUUN MeXaHU3UPO-
BaHHbIE (CaMOXOAHBIC, TAHKOBBIE) OTHEMETHI.

Ha orneMeTHOM OpoHeTpaHcnoptepe M132, co3gaH-
HOM Ha 0a3e IiaBalollero OpoHerpaHcmopTepa Ml 13,
CMOHTHMpOBaHa HeboJiblIas Bpallaoascs 6amiHs ¢ orHe-
metoM M10-8 u cmapeHHBII ¢ OpaHACTIOUTOM 7,62-MM ITy-
JeMeToM, obecreynBaloIlMM KpyroBoii oocrpen. B xopry-
ce MalllMHbl pa3MelleHbl YeThIpe pe3epByapa ajs 3axura-
TEJIbHON CMeCcH eMKOCThIo 760 1 M YeThIpe IJIST CKAaTOro
Bo3ayxa. I3 orHemMeTa MOXHO MPOM3BOAUTH CEPUI0 KOPOT-
KMX OTHEMETAaHUH Pa3IM4YHON MPOAOSXKUTEIbHOCTHU. Janb-
HOCTb ero AeiicTBus mocturaet 180 M, a IpOIOIKUTENb-
HOCTb HeIpepbiBHOTO orHeMeTaHus - 30-40 c. Ilo mHe-
HUIO CIIEIIMaJINCTOB, CAMOXOJIHBIN orHeMeT M132 Hamnbo-
Jee 3(pheKTUBeH MpPU OrHEeMETaHUI MO TOYCUHBIM LIEJISIM.
Ha kaxnaple msiTb caMOXOJHBIX OTHEMETOB B BOICKAax Ipe-
JyCMAaTPUBAETCS UMETh OJHY CMECUTEIbHO-3apsaXKaTelb-
HYI0 YCTaHOBKY M45, co3naHHy10 Ha 6a3e TyCEHUYHOTO
TpaHcnopTepa M548.

OrnemeTHbI#l TaHK M07A1(A2) co3naH Ha Oa3e cpel-
Hero TaHKka M48A1. OH BoopyxkeH orHemetoM M7AI1-6 u
12,7-mMm nynemeToM. OrHeMeTaHUe POU3BOAUTCS OOBIY-
HO OTIEJIbHBIMHU BbICTpeiamMu. TaHK MOXET MOpa3uTh 1e/b
Ha ganabHOCcTU 230 M. IIpomOIKUTENbHOCTH OMHOTO BBICT-
pena n3 taHkoBoro orHeMera 10-20 c. Ilpogomxurennb-
HOCTh HEINPEPBIBHOIO OrHeMeTaHus 55-60 ¢ mpu eMKOoCTH
pe3epByapoB 1300-1400 .

OTU TaHKU LIMPOKO MCIOJIb30BAIUCh B BOiiHE BO BbeT-
HaMe. B HacTosIiee BpeMs OHM C BOOPYKEHUS CHSTBI, HO CO-
JepxaTcsl B pe3epae.

Hanunuue nocratoyHoit OpoHEBO# 3alIMUThI, 10 MHEHUIO
aMEepUKaHCKUX CIeLMATMCTOB, MO3BOJISIET TPUMEHSITh OTHE-
MEeTHbIe TAHKM Ha mepenHeM Kpae. B pesyiabrate maccupo-
BaHHOI'O BhIOpOCA ropsiileit orHecMccu yepe3 OpaHICIIONT B
CTBOJIE TYIIKM MPOUCXOAUT 3(D(PEKTUBHOE MOPaKEHUE XKU-
BOW CUJIBI.
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OroHb B BPOHE

OCHOBHbIE XapaKTepPUCTUKMN
MeXaHU3uUpOoBaHHbIX orHemeToB apmuun CLUA

HaumenoBanue orHemera

Emkocts s
3aXMUTaTeJIbHOU CMeECU
IIpomomXuTeabHOCTD
HENpepPLIBHOTO
OTHEMETaHUSI, C

MaxkcuMainbHas 1aAbHOCTD

3 deKTuBHOTO
OrHEMETaHUsI, M
KonmyecTBo OTHENTBHBIX
BBICTPEJIOB

[aBneHue Bo3ayxa B
6a/uIoHax, Kr/cMm’
JlaBieHUe OrHECMECH,
Kr/cMm’

HauMmeHoBaHue orHeMeTa

EmxocTb 1151
3aXKUTaTeJIbHON CMecu
IIpoaomXuTEeIbHOCTD
HENpPepbIBHOTO
OTHEMeTaHMusl, C

MaxkcuMaabHagda1aJdbHOCTh

3 HEKTUBHOTO
OTHEMETAHUs, M
KonruecTBo OTHEIbHBIX
BBICTPEJIOB

HaBieHue Bo3ayxa B
OaJUIOHAaX, KI/cM’
JlaBieHKEe OTHECMECH,
Kr/cMm’

M10-8 (camoxoaHbIi
M132A1)

760

30-40

150-180
15
210

25

M7A1-6 (TaHKOBBIii
M67A2)

1300-1400

55-70

180-230
Bonee 30
200-210
25
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5.6. OrHeHHasa apTunnepus

[TepBriMK peakTnBHYIO crcTteMy 3aimoBoro orast (PC30)
pa3paboranu B 'epmanuu B 1936 r. D10 OBLT 6-CTBOJILHBIN
158,5-MM xumMuueckuit MmunoMmet «/». I[To3xe ero cranu
umeHoBath Nebelwerfer. Hamu congatel MuHOMET Ta-
Koro tumna nposBanu «MBanom». OH nmpegHa3Havancs ais
cTpebObl OoernpunacaMu ¢ 00€BO 4acCTblO XUMUUYECKOTO
1 3aKHUTaTeIbHOTO AeiicTBUS BecoM oT 39 mo 43 kr. B 1940 1. B
BEpMaxTe MPUHSIIA Ha BOOPYXeHKe 0a30BbIi BapuaHT 160-MM
0-cTBOJILHOTO peakTMBHOTO MMHOMeTa Nebelwerfer ¢ 6o-
enpumnacaMy XMMUYECKOTO, 3aXKUTaTeJIbHOTro, GyracHOTo
1 OCKOJIOYHO-dyracHoro aeicTeus, a Takxke 210-mm, 280-
MM U 320-mM cucteMbl. Hanpumep, S-cTBosibHbIN 210-MM
MuHOMeT Nb.W.42 cTpensiii MUHaAMHK ¢ TypOOpEeaKTUBHBIM
apurateneM. 320-MM 3aXKuTaTelbHble MUHBI CHAPSAXANUCh
50 1 vedptu. Ilpu cTpenbbe MMM MO CYXOMY JIYTY WIN JIECY
0JHa MMHa BbI3bIBaja moxap Ha miomaau 200 M™ ¢ maame-
HEM BBICOTOM 10 2-3 M. B3peiB 1 KI pa3phIBHOIO 3apsjia co-
3iaBal elle 100aBOYHOE OCKOJOYHOE AeiicTBUe. MUHU-
MajbHas TabJAMYHAsI JaJbHOCThH CTPENbOBI IJIs 3TUX MUH
coctapisiaa 700 M, HO CTpesATh Ha JalbHOCTh MeHee 1200 M
HE PEKOMEHI0BaIOCh.

D (P heKTUBHOCTh 3TUX KPYIHOKATUOEPHBIX CUCTEM OblLIa
npHU3HaHa 00eMMU CTOpoHAMU. B camoM aene: Ha UCIIBITAHU-
X OOVH 3aJIll PEaKTUBHOM HEeMEL KO OGaTapeu YHUYTOXKMUI
0aTaJbOH OKOMABIIEKCS 10 BCEM ITpaBUJIaM IIEXOTHI.

3HaAMEHUTbIE COBETCKME YCTAHOBKM 3aJIMOBOTO OTHS
BpeMeH Btopoit MupoBoit BoiiHH «Katwomm» pa3pabaThi-
BaJlMCh KaK AaJbHOOOMHBIE OTHEMETH M UMENU OJHUM U3
CBOMX IJIaBHBIX 0OENPUITACOB TEPMUTHBIN, T. €. 3aXUra-
TeNbHBIA. W 1ean ansi HUX BHIOMpaluch UMEHHO TaKOIo
poJa, rae 3aXKuraTeabHblil 3PGEeKT pakeT IPOSBUJICA Obl B
HauOoNbIIel cTeneHu. DTOT 3G @PEKT yCUIUBaAIM U packa-
JIECHHbIE OCKOJIKM KOpPITyca CaMOil pakeThl, pas3jieTarolimecs
IoCJie B3pbIBa OJIOBHOM YacCTH.

B CCCP B 1937 r. BoeHHO-XMMHUYECKOE yIIpaBJeHHUE
PKKA cpopmynupoBano TTT K pakeTHO-XMMMUYECKHMM CHa-
psamaM, pa3paOaThbiBaeMbIM Ha 0a3e INTAaTHBIX aBUALIMOHHBIX
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OrHEHHAYA APTUWJJIEPUSA

CoBeTckuii peakTuBHbIfi cHapsag M-13: 1 — B3pbiBarenb, 2 — KoOpryc
6oeBovi yactn, 3, 6 — Hanpasasowme WTndTel, 4 — nupos3anasbl, 5 —
ropoxovi agpuratesib, 7 — crabuan3atop, 8 — NopoxoBble Laliku, 9 —
BocrinameHuTesnb, 10 — agHo 6oeBovi yactu, 11 — AOMNOHNTE/bHBIN Ae-
TOHaTop, 12 — 6oeBovi 3apsa (TEPMUTHBIE NMUPO3IeMeHTbl), 13 — anag-
parma, 14 — connosebivi 6710k, 15 — obTekatens, 16 — 3arnyiuka
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pakeTHO-3axXurateJbIibiX cHapsiaoB P3C-132, cHapsI>)KeHHbIX
0O0eBBIMU 3JIEMEHTAMM C BOEHHBIM TEPMUTOM MapKu «b6». [1pu
BO3AyIIHOM ToapbkiBe bY oHM o0Opa3oBbIBaiM Ia IUIOLIAIU
MHOXECTBO OYaroB IToxKapa, MOTYIIUTh KOTOPhIE OBLIIO HEBO3-
MOXHO - 3aXXKUTaTeJbHBI COCTaB MOT ropeTh IPU ITOJIHOM
OTCYTCTBUM KHCIOpoda, pa3zBuBast Temneparypy ot 4000 mo
6000°C. ITonamast B CHET, TOPSIIIIUI TEPMUT MOMEHTAJIBHO pas-
Jlarajg BOQy Ha aTOMapHBI KWCJIOPOA W BOMOPON (FpeMyduid
ras), yBeJamuuBas u 0e3 Toro cuiabHoOe ropeHue. B nokymeH-
Tax TOTO BPEMEHHU TOBOPWJIOCH, UTO IIPU MOIAJaHUUN TCPMU-
Ta Ha OPOHIO TAHKOB U CTBOJIBI OPYIMIi JIETUpOBaHHAs CTajlb
M3MEHSIET CBOM MeXaHMYeCKHNEe CBOMCTBA M YK€ HE TOIMNTCS
IUIST UCTIOJIb30BaHMS IO OCHOBHOMY Ha3HauyeHUIO, T. €. TeX-
HUKY YK€ HeJlb3sT UCIIOJIb30BaTh 110 €¢ MPIMOMY Ha3HAUEeHUIO.
HecMmoTpsa Ha OTHOCUTENIBLHO HEOONbIION KO3(M@UIMEHT Ha-
nonHeHnus bY u Bcero 36 3axuraTesibHBIX 2JIEMEHTOB OOILE
Maccoii 4,2 Kr B KaxkaoM, cHapsabl P3C-132 npoaeMoHCTpu-
pOBaJI Ype3BEIYATHO BHICOKYIO 3(pheKTUBHOCTE. I B3auM-
HOTO IIEPEeKPHITUS CEKTOPOB pasjieTa 3JIeMEHTOB B OTHOM 3aJI-
e IpUMEHWIN aBUAlMOHHBINA TIPUEM YCTAHOBKH Pa3JIMIHO-
ro BpeMeHU cpabaThiBaHUS HEKOHTAKTHBIX B3pbIBaTeleil.
Kpome TOro, CMIBHBIN M TTOPBIBUCTHIN BeTep HE BIUSI OTPU-
1IaTeJbHO Ha ACHCTBUE 3aXXKMUraTeJIbHBIX CHApsSAOB, B OTJIU-
qie OT XUMWYECKUX OoermpunacoB. Jlaxke cerogHss HEKOTO-
pble U3 CTAapOXWJIOB TapHU30HA ITOJIUroHa «DMb0a» YIIOMUHA-
0T O «XMBOW» JIETEHJE - B palilOHE NaJIbHEW TJIOIIAIKU, TJI€ B
sHBape 1939 r. pacmoiaranach MUIIIeHHass 00CTaHOBKa, 00-
cTpenstHHasI n3 «KaTiomm» 3aXXnuraTeIbHBIMU CHapsSIIaMU, 10
CHUX MOp - y4aCTOK MEPTBOI, BBIXXKKeHHOI 3eMau. Ha crek-
IIeMcsI CYTJIMHKE COJIOHYaKa OTCYTCTBYET Jake CKymHasl pac-
TUTEJIBHOCTD.

B otuere roBopmiiock: <'...PakeTHBIE 3aXKUTaTEIbHBIE CHA-
psaabl P3C-82 nu P3C-132, npegHa3zHaueHHbIC AJISI CO3JaHUS
OYaroB IToXapa B ITyHKTaX, Hambojiee BaXXHBIX ITO TaKTHYEC-
KM U CTpaTeTrn4eCKMUM COOOpakeHUSIM, CITIOCOOHBI TIPU 3ajl-
TIOBOM CTpeb0e CO30aTh MACCUBHOCTH OTHS... B ogHOM 3aire
MHOTro3apsiiHasi ycTaHoBKa BbIcTpenuBaeT 1500 3axurareib-
HBIX 3JIEMEHTOB, HaKpbIBaeT OOJBIIYIO TLIOIIAIb».
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OrHEHHAS1 APTUIIEPUSA

il

JanbHoboliHbiti orHemeT BM-13-16 — yctaHoBKa 3asroBoro orHsi nepuoaa
Benukovi OTeyecTBeHHOV BOUHbI - lereHaapHas «Kartwowa»

B mae 1941 1. 132-MM 16-cTBONBHBIE «KaTiomm» GbUTH
MIPUHSTBHL HAa BOOpYXeHHe xuMHniecKnux Boiick PKKA mon Hau-
MeHoBaHueM bM-13-16. OdunuaabHO UX MPUHSJIA Ha BOO-
pyxenue aptuiepun PKKA... 21 utonst 1941 r. (3a cyTKu 10
Havaja BoitHbl!). 3a Mecsl A0 BOWHBI «KaTtiom» ObLIO Bcero
nath wtykK. CIycTs Hemeaio mocje Hadajla BOMHBI B ApTUJLIe-
puiickoit akageMuu Obla chopMHpOBaHA OTHEJbHAS DKCIIE-
puUMeHTaJIbHas OaTapesl U3 ceMM OOEBBIX MAlllMH IOJ KOMaH-
moBaHMEM ciayinatens | Kypca (mepBoKypcHMKaA!) KalmuTaHa
N. ®nepoBa u ormpabiieHa Ha (PPOHT IS MPOBEACHUS BOIC-
KOBBIX MCHBITAHWI B BapMaHTe HaJbHOOOMHBIX OTHEMETOB.
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14 utons 1941 r. ¢ 15 yacoB ¢uiepoBuBI B T€UEHE€ HECKOJIb-
KMX CEKYHJ BEIIYCTUJIM OKOJIO COTHM cHapsgoB PO®C-132 u
P3C-132 mo xeme3nog0pokHON cTaHny Opla - 1o CKOITHAB-
LIMMCS Ha CTAHIIMU BIIeJIOHAM ¢ OOeBOI TEXHUKOM, TOPIOYUM
u OoernpuIiacaMu, a Takxke IO XUBOUM cuie NMpoTuBHUKA. Bce
cHapsabl «KaTool» pBaauch B BO3AyXe Ha MOMJETe K eI U
HOBBIE «OTHEMEThI» MTPOSIBUJIN ce0s1 BO BCEM CBOEM yXkace.

COTHU «PYKOTBOPHBIX METEOPUTOB» M3 TOPSIIEro Tep-
MUTa PyXHYJU ¢ Heba, MOoKUTast Jaxe To, YTO TOpesio ¢ 00b-
UM TpyaoM. B miepBbie ke MTHOBEHMSI OHM MPOXKIIM KPbIIIN
HECKOJIbKMX BaroHoB ¢ OoemnpuiiacaMu, KOTOpbIe TYT e Ha-
yajiu B3pbIBaThesl. [Ipu 3TOM ObLIM TPOOUTHI U MPOKKEHBI
LIMCTEPHBI C OEH3WMHOM, W OTHEHHasl peka XJIbIHyJa Ha MyTU.
YOuTseiM cpasy MoBe3JIO OOJIbllie, YeM OCTaJIbHBIM - T€ HE MOI-
JIV HaWTH 3alllUThl HU TIOJl BATOHAMU, HU 3a CTEHAMU CTpoe-
Huit. O6e3ymeB, JI0AM METAIUCH XXUBBIMU (haKeJIaMUu MEeXIy
BaroHamu. ['openu 1 paHeHble Ha 3eMJie, HEUCTOBbIMU BOTI-
JISIMU TIpoKJiMHas Bce U Best. CITycTsl CeKyHIbl OTHEM ObLIM OX-
BaueHbl OCTaJIbHbIE BaroHbl ¢ OoernpunacaMu, 4To ycyryou-
J10 1 6e3 Toro TsKesaoe mosoxeHue. [laHMKa Ha cTaHLIMU JI0O-
CTUIJIa HauBbICIIUX TipenesioB. OOpa3HO BbIpaxasiCh, T€ He-
MHOTUE U3 COJIaT BepMaxTa, KTO yleJieJ Mocjie 3TOro Haje-
Ta, MOTJIM ObI 10 KOHIIAa CBOUX JAHEH Ojarogaputh bora 3a To,
YTO BEPHYJUCH U3 MPEUCITOTHEH.

HetpynHo noragaTbcs U O XapaKTepe COOOIIeHUM Tese-
rpaMM, MPaKTUYEeCKU B OMHO BpeMsl TOJIETeBIIMX B MOCKBY U
BepnuH, a Takxke o peakiiMu aapecaToB Ha HUX. B onHol ro-
BOPUJIOCH O TOM, YTO Y PYCCKUX MOSIBUJIOCH HOBOE OpYXHE -
«...aBTOMaTH4eckKass MHOTOCTBOJIbHasI OTHEMETHas MyllIKa...»
(Mecs11L crycTsl 3TO BhIpaxkeHUe 3aMelIbKalo B oUIIMaTIbHBIX
NIOKYMEHTax TIJaBHOrO KOMaHAoBaHUS Bepmaxta). Hror -
BCTpeuaiiTe YeThIpe 31IeJIOHa ¢ Tpynamu... B apyrom - mok-
Jlal 0 TOM, 4TO 6oeBasi 3¢ (heKTUBHOCTh HOBOTO OPYXUS TIpe-
B30lIUIa JaXe caMble ONTUMMUCTUYECKUE OXUIAHUSI.

Kcratu, enie oqHO oueHb JIOOOMBITHOE CBUIETEIBCTBO
ycTpamampineit 3phpeKTuBHOCTU orHeMeTHBIX «KaTooi»: B
MeMyapax NpakKTUYeCKM He OTPaxXeH TOT UCTOPUYECKU
¢axT, 4TO mocJje mepBoro 3ajmna ¢GJepoBCKOi OaTapeu IO Bpa-
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Iy HeMellK1e Boiicka mobe-
Xaau B OIHY CTOPOHY, a
HallW... - B APYIyio!

K aBrycty 1941 r. 6b110
usrotosiaeHo 40 mryk BM-
13-16 u chopMHUpOBaHO He-
CKoJIbKO Oatapeil B MockBe
u Muacce. B centaope 'KO
MPUHST pelIeHue O co3aa-
HUU TBAPIEUCKUX MUHO-
MeTHbIX yacteit (I'MY) npu
AprynpaBienun PKKA.

PeakTuBHbIE 3axura-
TeabHble cHapsaabl P3C-132
nocye Opui NpUMEHWIU B
nocjenHuit pasz B 1941 r. noa
Kepuslo, HO ¢ HE MeHee BHY-
IIUTEeIbHBIM 3 PeKTOM.
Tam KpacHast Apmus pacno-

Haraﬂau TOJIbKO OIHOM yCTa- 1 — 12-3apsaHasi camoxogHasi ryc-
HOBKOU BUM_13_16’ 9BAKYM-  pag yctaHoska BM-31-12, 2 — 6oe-
poBaHHOI u3-11o1 CeBaCTO-  pag mawwmra M-8-36, 3 —- 6oe,sas
noysi. B oTBeT HeMIBI He-  wmawwuna BM-8-46

MEIJICHHO OOCTpeJsiiv IO-

sunuio «Karomu» n3 cBoux Nebelwerfer-41 xumnyecKumu
CHapsgaMH, CBOeoOpa3HO IPOAEMOHCTPUPOBAB, YTO T'OTOBEI
HapyluTh 3anpeThl MexayHapoaHoil KonBeHuu. B To Xe
BpeMs pacyeThl HEMEIKOM ITOJIEBOM apTUJUIEPUN B XOAE BOM-
HBI PeryJsipHO NPUMEHSIJIA IIPOTUB HAIllMX BOMCK CBOM peak-
TUBHBIE OOEIPUIIACHl 3aXKUTaTEJIbHOTO AEUCTBUSA C XUAKOM
3aXMraTeJabHOU CMEChlO, HO B OTBET HM pa3y HE MOJYYUIU
3aimmna PXC-132 u3 «Kariom».

B apceHan coBpeMeHHOM MOJEBOK apTUIepUU 00s3a-
TEeIbHO BXOIMIT 3axkurarteabHble cHapsaabl. M eciu B IlepBylo
MUPOBYIO OHM HaXOOWJM OYE€Hb OrpaHUYEHHOE IPUMEHE-
HUe, To Bo BTopylo MUPOBYIO OHU MPUMEHSUIMCh OYEHb IIHU-
POKO BCEMM BOIOIOIIMMHU CTOPOHAMM.
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CoBeTckasi apTUJUIepUsl B TOIbI BOWHBI IIMPOKO MPUMeE-
Hsta 76-, 107- m 122-MM TepMHUTHO-CETMEHTHBIE 3aXKUTa-
TeJbHbIE CHApSAAbl. B KaX10M TakoM cHapsiie MOMEaaoch Co-
OTBETCTBEHHO 12 U 16 CerMeHTOB, B MeTaJUIM4ecKue 00o-
JIOUKM KOTOPBIX 3ampeccoBbiBasioch okosio 100 T 3axuraTesb-
HOTO COCTaBa Ha OCHoOBe Tepmuta. [Ipm cpabaTbiBaHWU CHa-
psla Ha TPAeKTOPUM TOPSIIME CEeTMEHTHI MpPUOOpeTanu Ta-
KYI0 3HEPTHIO, YTO MPOOMBAIYM XKEJIE3HYIO KPbIIIY WU yIiy0-
JISITUCh B JIEPEBSIHHBIE CTEHBI IMa HECKOJbKO CAHTUMETDOB,
BbI3bIBasi UX 3arOpaHue.

B kayecTBe 3aXKUTaTejIbHOTO CPEACTBA AapTUJIJIEPUCTHI
MPUMEHSIN TaKXe NbIMOBbIE CHAPSAbl U MAHBI, CHAPSIKEH-
Hble XeNTbIM (HocOopoM U HEOOBIIUM Pa3pbIBHBIM 3aps-
noM. Tlpu pa3pbiBe TaKOro cHapsiia 00pa3yloTcsi YaCTUIIbI TO-
psamiero docdopa, KOTOpble, MOMNagasi Ha OTKPBITbIE yYaCTKU
Teja, BbI3bIBAIOT CWJIbHBIE OXOTM, a MPU TMOMNagaHWM Ha Jier-
KOBOCIUIAMEHSIOIIMECS MaTepualibl - MOXaphl.

Hnst ycuneHus 3aXuraTeJbHOTO OeUCcTBUS (PocdOopHBIX
MUH B Havase 1943 r. Obuta pa3paboTaHa W MPUHSTA HA BOO-
pyxeHue KpacHoit Apmuu 122-mM 3axuratenbHass MuHa TP
C KOMOMHUPOBAHHBIM TEPMUTHO-(HOCGHOPHBIM CHapPSIXKEHU-
eM. DTa MUHA CHapsiKajach XeJlThiM (pochopoM, 36 TepMUT-
HbIMU 3aXUTaTE€JbHBIMU 3JIEMEHTAMM B MeETa/UIMUECKUX CTa-
KaHYMKax U HEOOJBbIIUM pa3pbiBHBIM 3apsifoM. [lpu B3pbiBe
MUHBI TOpSIINe 3aXKHUraTebHbIE 3J€MEHThI pa3jieTaluch B pa-
anyce 1o 40 M OT MecTa paspbiBa M CO3maBajM 36 OrHEBBIX
ouaroB ¢ TemIepaTtypoii 6onee 2000°C u BpeMeHEeM TOpPeHUS
okosio 15c. IMocne cropanusi 3aKurateJbHbIX 3JIEMEHTOB OC-
TaBaJIUCh pacKaJieHHbIE 1IJIaKW, CIOCOOHBIE MPOIJIABISATh
TOHKO€ JIMCTOBOE Xene30. 122-MM 3axurateabHble MUHBI TP
obecrneyrBaiyd HalEeXHOE TMOJIXUIaHUE NEePEBSIHHBIX COOpY-
KEHUM.

Cambiil pe3Kuii ppIBOK B Pa3BUTUM OTHEMETHBIX CHUCTEM
npousomea Ha pyoexe 70-80-x romoB. K Tomy BpeMeHU ObLIU
JIOCTUTHYTBI 3HAUYUTEJIbHBIE YCTIEXU, Ka3aJochb Obl, B COBCEM IIpY-
roil 06JacT BOOPYXEHUI - PEaKTUBHOW apTUIUIEpUM.

TepMUTOM CHapsIKalOTCS CHapsAbl OTEUeCTBEHHOU peak-
TUBHOU cucTeMbl 3ajmoBoro orHs «I'pag», yXke HeECKOJbKO
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" OrHEHHAA APTUJINIEPUA

IEeCSITUIETUI COCTOSIIe Ha BOOPYXEHWM Hamreid apmuu. U
rope TOMy Bpary, KOTOpPbIiA YrOAMT MoH 3TOT 3ajn. Hampumep,
KOH(MJIUKT Ha COBETCKO-KMUTAalCKOM TpaHMIE B palioHE OCT-
poBa JloMaHCKMI 3aBEepILIMJICS ITOCJIEe Maphbl 3aJM0B AWBU3MO-
Ha Hamux PC30.

Cosnmanme B 70-X rogax HOBOM peaKTUBHOM CUCTEMBI 3ajl-
TOBOTO OTHS O0bIIoro Kannopa - 220-mm PC30 «Yparan» no-
3BOJIMJIO 3HAYUTEJILHO YBEJIMYUTh 00BEM U MacCy OOEBBIX Yac-
Tel, TOCTABIIEMBIX K 11T HeyTnpaBisgseMbIMu pakeTaMu. [1pu-
YyeM 3a CUeT KOHCTPYKTUMBHBIX PEIIeHUM YIaJloCh CYIIECTBEH-
HO TIOBBICUTH TOYHOCTD CTpeJIbObI 3ayimoM. M BOT B KoHIle 70-x
BO3HMK 3aMBbICeJ pa3pabOTKMU TSXKEJIOU CUCTEeMBbI 3aJM0BOTO
oras - Ha ocHoBe HYPCoB, 3ammyckaeMbIX ¢ MHOTOCTBOJLHOM
IyCKOBOI YCTAaHOBKHU, C 00€BBIMM YaCTSIMU, HAITIOJTHEHHBIMU 3a-
KUTATEJIbHBIMU U TEPMOOAPUIECKUMU CMECSIMMU.

B HacTtosiiee BpeMsi Ha BoopyxXeHUM Poccuiickoil apMuu
coctouT peakTuBHas 30-CTBONbHAs OTHEMETHasl yCTaHOBKa
3aJIITOBOTO OTHSI, CMOHTUPOBaHHAsI Ha IIacCU TaHKa (Ha 0aze
tanka T-72). Takoii KOMIIEKC, BKIIOYAIOIINiT 00€BYIO MaIll-
HYy - TycKoBYy10 yctaHoBKY, HYPCuoI u TpaHcnopTHO-3apsiKa-
IOIITyI0 MalllMHYy, ObUT co3maH B Hadayie 80-X TOOOB B OMCKOM
KoHcTpykTOpcKOM 010pO TpaHCHOPTHOIO MAIIMHOCTPOEHUS
u monyuun HazBaHue TOC-1 (TsoKenass orTHEMETHas CHUCTe-
Ma) C Hecepbe3HBIM Ha3zBaHUeM «Bypatmno». [lojiroe Bpems
BCsT MH(MOpPMAIIMS MO0 KOMIUIEKCY JiepXKajach B CTpOKaWIIeM
CeKpeTe U ocTaBajlaCh M3BECTHOM TOJBKO CII€LIMAIHCTaM.
Jlumrs B 1To3ampoIioM Tomy Ha BBICTaBKE BOOPYKeHUS B OM-
CKe HOBOE OpyXHe ObIJIO BIIEPBbIE MPOJAEMOHCTPUPOBAHO B
IEMCTBUM OTEYECTBEHHBIM U 3apyOeXXHBIM 3pUTEIsIM (U pas-
BeIYrKaM, KOHEYHO).

TOC-1 mpemHaszHadyeHa JUIST TTOPaXXeHUST BOOPYXKEHUS U
BOCHHOUW TeXHUKU, OOOPOHUTEIBHBIX OOBEKTOB U XUBOU
CWIBI TIPOTUBHYKA (B TOM YHMCJIE HaXOISIIEWCS B 3alIUTHBIX
COOPYXEHMSIX), a TaKXKe IS CO3JaHUsI O4aroB MOXapoB Ha
MecTHOCTU. boeBast maninHa NeicTBYeT COBMECTHO C TaHKa-
MU M TIEXOTOM, MepeaBurasich B ux 00eBbIX IMmopsakax. ITopa-
JKeHUE TIPOTUBHUKY HAHOCHUTCS 3a CYET KOMILJIEKCHOI'O BO3-
e CTBUS M30BITOYHOTO MaBJIEHUS WM BBICOKMX TeMITepaTyp
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py IOAPLIBE TEPMOOApPUISCKOI cMecH, mocTtaBieHHO HYP-
CaMu K LIeJH.

Bbosblrast Macca makeTa HalpaBJSIIOIIMX TPyO CO CHapsi-
IaMu IMoTpedoBaja UMETh I1aCCU 3HAYUTEIbHOU I'PYy30IOIb-
€MHOCTH, a CPaBHUTEJIbHO MaJible JaJIbHOCTU CTPEIbOBI (OT
400-600 mo 3500 M) - oIpenesieHHOIO YPOBHSI 3alllUThl BCE
00€BOIi MalllMHBI, YTO OISITb-TAaKM YTSIKEAs10 ee. Boixonm Obu1
HaiieH B pa3MelleHuu o0opyaoBaHuUs Ha maccu T-72 - ca-
MOTI0 MacCOBOI'O OTE€YECTBEHHOTO TaHKa TPEThEro II0CIEeBO-
eHHoro mokoJyicHusI. O6mas macca TOC-1 B pesynbTaTe co-
craBuia 42 T.

TTaker u3 30 nanpasasowmux it HYPCoB cMoHTHpOBaH
B Kayarwllencsa 4acTu IMyCKOBOU YCTaAaHOBKM Ha IMOBOPOTHOM
niatdopMme. Bece neiicTBus mo HaBeAEHWIO YCTAHOBKMU Ha
1IeJTb, TIPUIAHUIO €l HeOOXOAMMOTO yTjia BO3BBIIIIEHUS IKU-
nax IPOU3BOAUT, HE BBIXOMS U3 MAaIllWHbI, C MOMOIIBIO IIPU-
1eaa U CUJIOBBIX CHEASIINX TTPUBOIOB.

Kpyras TpaekTopusi mojieta CHapsiioB K 1Lieau ToTpedoBajia
TOYHOTO Yy4yeTa YCJIOBUI CTPEeabObl M CO3JaHUS CHELUATbHON
CHUCTEMBI yIIpaBieHUsT orHeM. OHa BKJIIOYACT OITUYECKUN IIpH-
1IeJ1, JIa3ePHBIN TaTbHOMED, TaTYMK KPEHA U 3JIEKTPOHHBIN Oai-
JIMCTUYIECKWI BbIYMCAUTENb. C IMOMOIIBIO JIa3€PHOTO MaJIbHO-
Mepa PacCTOSIHUS 10 LM OMpPEAesiioTCsl ¢ TOYHOCThIO A0 10
M. DTU TaHHBIE aBTOMATUUYE€CKU BBOJSTCS B OATUCTUIECKUIA
BBIUYMCIIUTEIIb, PACCYNTHIBAIOIINIT HEOOXOIUMBIN YIOJI BO3BBI-
IIIEHUS MyCKOBOI YCTAaHOBKU. YTOJ KpeHa MakeTa HalmpaBJIsio-
KUX (QUKCUPYETCS aBTOMAaTUUYECKUM TaTYNKOM U TaKXKe aBTO-
MaTHUYECKU YUYUTHIBACTCS BBIUMCIUTEICM.

HeymnpaBnsiemass pakera COCTOMT M3 TOJOBHOM YacTU C
HaIoJIHUTeeM (3axKuraTeJbHbIM WM TEPMOOAPUYECKUM CO-
CTaBOM), B3pbIBaTe/ U TBEPAOTOIIMBHOTO PEaKTUBHOIO IBU -
rates.

B xommekce ¢ IMycKoOBOM YCTaHOBKOIM pabOTaeT U TpaHC-
MOPTHO-3apsKalolas MallluHa, Co3JaHHasl Ha I1acCH TPy30-
BOTO aBTOMOOMJISI MOBBILLIEHHONW MPOXOoaAUMOCTU. OHa CITyXUT
st TpaHcnopTupoBku HYPCoB, a Takke 3apsikaHus U pas-
psSDKaHUS IyCKOBOI yCTaHOBKM, B CBSI3M C YeM OOOpymoBaHa
MOTPY304YHO-PA3rPy30UYHbIM YCTPONCTBOM.
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TOC-1 aBnsieTcs ynauyHbIM TUOPUAOM, COUETAIOIINM CPEI-
CTBa U BO3MOXHOCTH PEAKTUBHOTO TEXOTHOTO OTHEMeTa W
pEaKTUBHOM CHUCTEMBI 3aJIITIOBOTO OTHS, ITIOMHOXEHHBIC IPYT
Ha fapyra.

boeBuku Ha CeBepHoM KaBKa3e MCIBITHIBAIOT HACTOS -
U ykKac MPHU OJHOM TOJBKO BHAC OTHEIBIMIAIIETO «UyHdO-
BUIa» IO UMeHU «BypatnHo». OMBIT 60€BOro MPUMEHEHU S
TOC-1 B Adranucrane n YeuHe 1mokasai ee BEICOKYIO 3(pdek-
TUBHOCTBH M OIpEIeTUI HallpaBJIeHUs NaJlbHEMIIIETO COBEpP-
IIEHCTBOBAHMS CUCTEMBI.

OTO NPpUHOUITHNAIBHO HOBBIM BUI OPYKUS, CYIIECTBYIO-
it cerogHs Tojibko B Poccuun. b cpaBHeHUM ¢ MOCIEACTBU-
SIMU IIPUMEHEHUs OOCIIPUITacOB OMHOI YyCTaHOBKU «bypatu-
HO» 3anm 1eyioii 6atapeu 40-cTBOJIbHBIX «['pamoB» Kaxercs
HOBOTOAHUM IIYTEHCKUM (deliepBepKOM.

Brer 3TOT OrHEMET CHAWIIEpCKU TOYHO. A BCErO OJHAa paKe-
Ta COCOOHA YHUYTOXUTh CaMyl0 YKPEIUIEHHYIO OTHEBYIO TOU-
Ky IMpOTUBHUKA. [laxke YKpBITUS B Meliepax He CITacaroT OT He-
MUHYyeMoIt Tudenu, eciu B 601 BctynaeT «bypatnHo». A TaHKO-
BOE 11ACCH JAaeT BO3MOXHOCTb JOOPaThCsl 3TO OrHEMETHOM CH-
CTeMe JI0 CaMbIX, Ka3aJloCh Obl, HETTPOXOIMMBIX MECT.

Opyxue Oosiee yeM 3(pEHeKTUBHOE, OJHUM 3ajJMNOM CO-
3matolee OOMMPHBIC OYarW IT0XKapoB Ha MECTHOCTH. A HC-
MOJIb30BaHWE HOBEUIIMX METaJIJU3UPOBAHHBIX CMeceil, 00-
JIagaiolInX IMOBBIIIIEHHON MPUJIMIIAEMOCTBIO U TeMIlepaTypoi
ropeHmus, IeJIaeT 3TO OpyxKHe elle Oojiee yCTpallalouiM.. .

5.7.Kapa 60roB - HeOGeCHbIA OroHb

.. U ¢ Heba 6ydem nadamsv 00xcOb U3 20psAueil cepobl. ..
Anoxaauncuc

ABuanus, enBa oNepUBIINCH, cpa3y B3sija Ha BOOpPYXKe-
HMe 3axurareynbHoe opyxue. B Hauasne IlepBoit MupoBoii uc-
[M0JIb30Ba/IM UMIIPOBU3MPOBaHHbIE cpeAcTBa. B Poccuu npu-
MEHSUIM 3aXkKuraTejbHble OOMOBI, ITpeACTaBIsABIINE COOOM
OOBIYHBIN OMIOH C KEPOCUHOM, K KOTOPOMY OBIJIO ITPUKJIETA-
HO oTepeHure, a B KPBIIIKY ObUT Bpe3aH MHEPIIMOHHBIN B3pbI-
BaTeJIb C PYKEMHBIM IMAaTPOHOM B KauyeCTBE BOCILIAMEHUTES.
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boMOBI M3roTaBIMBAINUCh B
NOJYKYCTapHBIX IOJIEBBIX
YCJIOBUSIX B apMEMCKUX Ma-
crepckux. Ho, HecMoTpst Ha
KaXxyIylocsi IpoCcTOTy, 3a-
XKUraTteabHbI 3¢GheKT ObLI
OTJIMYHBIN.

Heckomnbko mosxe B TO
BpeMsI UCHOJIb30BAJIMCH YKE
crenuajJbHO pa3paboTaH-
HBbIE€ 3axKurareJibHbie
aBMaOOMOBI IBYX TMIIOB: C

TepMmuTHO-cermeHTHasi 6omba: 1 - KOHUEHTPUPOBAHHBIM JIEU-~
kopryc; 2 - cranbHasi ronoska; 3 - ~CTBUEM (YHMTAapHBIE) M C
rHe340 ANS AUCTAHLMOHHOrO B3pbi- PACCEMBAIOIIUM JEWCTBU-
Bartesisi; 4 - TEPMUTHBbIVI 371IeMeHT(cer- €M, Jarolure MHOTO4YUCIICH-
MEeHT); 5 - 3anasibHbili cocTas; 6 - Bbi- HbI€ LIEHTPbI 3aXKUTaHUS.
LnbHOM 3apsa; 7 - orHenposog, 8 - TunuyHas yHUTapHas
crabusmsarop 6oMba cocTosiia U3 XKEeCTS-
HOIo KOpIlyca, HalIOJJHEHHOIO TOPIOYMM BEIIECTBOM, MaCCHUB-
HOU TOJIOBKM, LIEHTPAJIbHOU 3aXKUTaTeIbHOUW TPYOKU C B3PhI-
BaTeJeM M BOCIUIAMEHUTEIbIIBIM COCTABOM, OTIEPEHMS U TIpe-
noxpaHutens. Koprnyc cHapyxXu Ob1 0OMOTaH MPOCMOJIEH-
HOU BepeBKOI (KjlaccuyecKasi TEXHOJIOTUSI, TTPUIIIEIIas eile
U3 CPETHEBEKOBDS: MMaKJIsl, IEHbKA, CMOJIA...). Bec yHUTapHBIX
60M0 cocrtaBisim 10-50 xr. BocrmamMmeHuTen OBIM yoapHBIE
(B repMaHCKOI1, B aMepukKaHckux o6ombax mapku II u III) u
IucTaHuIMoHHBIe (PpaHIy3ckass oomba Illenapa). IIpomomn-
KUTEIBHOCTh TOPEHMSI UX cocTaBisia 10 20 MUH.

K pacceuBarliieMy TUITy OTHOCUJIACh TepMaHCKasl «KapTed-
Hasl» 3aXuTraTejlbHasi OoMba 1 aMmepruKaHCcKast bomba mapku 1.
BocrmiaMeHeHre OCylIeCTBISJIOCh AMCTAHIIMOHHO WM OT
CBEPXUYBCTBUTEIbHON yHapHOU TpyOKU. DT OOMOBI TOIHBI
JIVTIb TSI AEUCTBUS MO JIETKOBOCTUIAMEHSTIOTITUMCST LIEJISIM.

HaubGosee mmMpoKo NMPpUMEHSIUCh aHIJIMUCKUE TEPMUT-
Hble OoMOoukM «b30u» (Mapka B.1.LB.) Becom 185 r, KoTopsie
3akmovyanuch mo 144-272 mTyku B OOIIyI0 OOOJIOUKY - «KOJI-
YaH» (Bec OpyTTO 0 55 KI) M BBIOpACHIBAJIUCh U3 HETO IIMPO-
KHM CHOIIOM.
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B IlepByro MUpOBYIO 3aXHUTraTelIbHbIC aBUAOOMOBI COCTaB-
s 1o 15% obiero 6oeBoro rpysa aBUallMM.

3axurareabHble CTPeJIbl CIIYXKUJIN IJ1s1 pa30opachiBa-
HUS UX C CAMOJICTOB 0€3 TOYHOTO MpHIlesia I IOPakKeHUs
JIETKOBOCIUIAMEHSIIOIINXCST 00beKTOB. OHM UMeNH TpyOKooO0-
Pa3HYI0 HWIMHIPUYECKYIO (OPMY U KOHCTPYMPOBAIKUCH IO

TUNYy aBUaboMO B MUHUATIOPE, BECOM OT
17 T 1 He cBBIIIe 2 Kr. /JIMHA UX Morja
mocturath 300 MM, a amameTtp 30-35 MM.
Ctpenbl cHaOXaluch cTabUIM3aTOpaMu
Y TIOMEINaJMCh B CIelMalbHbIX aBUallM-
OHHBIX KacceTaX. OHM BbIOpachIBaJUCh
camoyieToM B KoauuyecTBe a0 300 mTykK
OIHOBPEMEHHO, IIOKPHIBasl 3HAYUTENb-
HYIO IJIOIIAb; BOCILIAMEHSIIUCH IIPU Ia-
JeHuu v ropenu a0 10 MuH. CHapsXaluch
CMECBIO XJIOPAaTOB KaJlus WIM HATPUS C
MarHueM, aJlloMUHMEM, CEpOli, a TaKxke
TEPMUTOM M TOPIOYMMM MacjaMH WIU
CMEChI0 TOPOIIKOOOPAa3HBIX METaJJIOB
(Al, Mg, Fe) ¢ oxucnurensmu (NaClO, u
ap.). Kpome atoro, cTpenbl cCHapsKaluch
HamoJHUTeNIMU (CMOJOH, JJakoM, ac-
dampToM, KaHUMOJIBIO U T. 1.), OTBEPXK-
IeHHBIM TopiounM. CTpesa MpuBOIUIACh
B JIelicTBHe B3phIBaTeJeM (OOBIYHBIM MIIN
MIPUMHUTUBHBIM) WJIM YIApHON TPYOKOIA.
3axuraTebHBIE CTPENIBl B COBPEMEHHOM
BOI{HE - 3TO, COOCTBEHHO TOBOPS, 3aXKM-
ratejbHble aBMabOMOBI MajJoOro Beca U
0CO00M YIJIMHEHHON M yHpOIUEeHHOM
(opMbI.

ITpumeHsnacy u 3k3oTuka. Hanpu-
Mep, aHTJIWIiCKass aBHALMSA IIPUMEHsSIIA
TaK Ha3bIBAEMbBIE «3AaXKUraTeJbHbIE JIH-
croukn*. OHU TpeacTaBiIsiIu cobOil KBaj-
patHbie (FOOx 100 MM) wHeanyiouaHbIe
JIUCTOYKM C Kareil docdopa B cepenuHe
nuctka. JInctouku B 6oMOApAUPOBILIUKE
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AMepuKaHckasi 3a-
)XuratenbHas cTpe-
1a Mapku «2» rnepu-
oaa [llepsovi mupo-
BOW BOViHbI: 1 - KOp-
nyc; 2 - ctabunan3a-
TOp; 3 - Tepmut; 4 -
NHEePLUWUOHHbIA
B3pbiBatens;, 5 - 3a-
nasabHas cmecb, 6 -
nopoxoBovi 3apsia;
7 - HaKOHeYHUK
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XpaHUIKWCh B Boge. Ilpu
cOpachlBAaHUM OTPOMHOTO
BOpOXa JMCTOYKOB Ha lieJb
OHU OecCIIyMHO MopXaju Ha
1enb, ochop Bo BpeMs Ia-
NIEHUsI ycrieBaJl BBICOXHYTbh U
' 3aropeThcsi, OT HEro 3aro-
‘ pasicsa uenanynoun. bomoex-
i Ka IPOXOJMJIa JOBOJILHO -
: (DEKTHO: TIpOJIETAl CaMOJIET,
BeinnsHoi asuauyonkbiii npuéop ~HUKAKOTO BOA 6oM0, HO 3a
(BAN) HUM B TIOJIHOW TUIIMHE TYT
M TaM HayWHAaJU BCIIBIXU-
BaTh Moxaphl. OT JTUCTOYKOB BCKOPE OTKA3aIMCh M3-3a CIUT-
KOM MaJIoro KOJMYeCTBa 3a’KUraTeJIbHOTO BelllecTBa M, COOT-
BETCTBEHHO, HEOOJBILIOro 3aXuraTeabHoro sdgekra.

Cnoco6 OorHeBoOii NOJIMBKM 3aKJII0YaeTCSI B TOM, 4TO B
crieMaJbHbIe BBUIMBHBIE aBUallMOHHEBIe Tpubopbsl BAII 3a-
JIMBAETCSA TO WJIM MHOE XMAKOE 3aXKUraTeJbHOE BEIeCTBO
(kombuHauusg 3B), koTopoe BbUIMBAETCS HajJd HaMEUYEHHbIM
obobekToM. BocnmameHenue cHapsikeHus BAIT moxeT mpo-
HUCXOIUTh TOTYAC TOCJE MOJUBKU WJIM 4epe3 HEKOTOpOoe Bpe-
Ms TIOCJIe TIOJIMBKUA OOBEKTA.

ITprMeHsIeMbIii TPU OTHEBOM MOJIMBKE BBHIIMBHOI aBHa-
nuoHHBI Tpu6op BAII nmpenHa3zHadaeTcs 1Sl pa30pBI3TU-
BaHUS (BbUIMBAHUS) XUIKWUX 3aXUTaTEJbHBIX BEILIECTB (a
WHOT/Aa U TBepAbiX). Bynyuu BuIIUTHIMU (pacIiblIeHHBIMU)
u3 BAII, aTu 3axuratejibHbIE BelIeCTBA BHI3BIBAIOT BOCILIA-
MeHeHNEe 00beKTa MM IOPaKaloT OTHEM XHUBYIO CHIY IIPO-
TuBHuKa. M3rotoBasiiorcs BAII Gosbleid yacThio U3 JUC-
TOBOIO Xeje3a, ¢ yYeTOM KOPPOIMPYIOIIero neiicTBUS 3ar-
pyXaeMmbix B HUX BeulecTB. OT npubopa TpebytoTcsi ocobas
repMEeTUYHOCTb U BO3MOXHOCTb MOJHOTO OIMOPOXHEHMUSI.
YcrpoiictBo BAII 10okHO OBITH TaKUM, YTOOBI ITPU PacCIIbI-
Jie 3aKUTaTeJbHOTO BEIlleCTBAa He 3a0pBI3THBAJICS CaMOJIEeT,
a caMm BAII He yxyaiuian a3poaMHaMUYeCKUX CBOMCTB ca-
MoJieTa U uMes 00JblIol KoM dUIIMEHT MOJe3HOM Harpys-
ku. BAIT MoryT uMerh camyto pa3HooOpa3Hylo (OopMy U eM-
KocTh - oT 100 1 u BhilleE.
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BAII xoHCcTpyupyeTcsl B COOTBETCTBUM C IBYMsI CIiocoda-
MU BBUIMBAHUS: IPUHYAUTEIBHBIM (IO TaBJICHUEM) U CaMO-
TeYHBIM. B mepBOM ciydae 3aXXuUraTeJbHOE BEIISCTBO BEIIY-
BaeTCs IpHU IMOMOIIM CXATOro BO3ayXxa yepe3 0coboe COIIo,
BO BTOPOM - MPM OTKPBIBAHWHU 3alIOPHOTO MPUCIIOCOOIECHUS
KMIKOCTb BBUIMBACTCS MO TSKECThIO COOCTBEHHOTIO Beca IIpu
HCITIOIb30BaHUM HaIlopa IOTOKa BCTPEYHOIO BO3Myxa 4depes
ocoboe mpoayBHOe oTBepcThe. KOHCTPYKIIMS MOCIETHETO
THIIa 00Jiee IMPOCTa U SKOHOMMYHA, TaK KaK HaJIudue 0ajuio-
HOB CO CXATBHIM BO3IYXOM WJIM YIJIEKUCIOTON YCIOXHSET
MOHTaX M 3KCIUIyaTallMio 3TUX NPHOOPOB. Ycmex pacIiblie-
HUS U TIOKPHITHSL 00BEKTa 3aKUTaTeJIbHBIM BEIIIECTBOM 3aBH-
CUT OT HalIpaBJIeHUs U CKOPOCTU BeTpa U OT BHICOTHI IOJIETA.
OOBIYHO BBUJIMBaHME 3aKUTaTeJbHBIX BelnecTB n3 BAII mpo-
M3BOOUTCSI CO CPAaBHUTEIBHO HEOOJBIIUX BHICOT (TIPU OTHE-
METaHUM C OOJILIIOI BHICOTHI BCSI TOprOYasl XXUIKOCTh Cropa-
€T, He JoJieTasi 10 TMOBEPXHOCTU 3€MJIN).

BAII npuMeHsIN 11 NOJUBKU JIECHBIX MacCHUBOB, IIOCE-
BOB, JIETKOBOCIJIAMEHSIOIIMXCS 3MaHUI U MaTepHaJIOB U T.I1.,
a TakKe UIST ASMCTBUS 110 KMBBIM LEIIM (CKOIUIEHHNE BOMCK 1
T. 1.). [Inomans mopaxeHus, B 3aBUCUMOCTH OT BBICOTBI COpa-
chIBaHMsI, KoneOnercs: B mpenesnax oT 500 mo 1000 M° u Gonb-
me. B HacTosIiee BpemMsi aBUallMOHHBIE BBIJIMBHBIE IPUOOPHI
IIJIs OTHEMETaHUSI He TIPUMEHSIOTCS: OHM UCIIOJb3YIOTCS IS
pachblICHUS OTPaBJSIONIMX BEIIECTB U O0aKTEPUOJOTHUYEC-
KOTO OpYXWUSI.

Crioco0 OrHEHHOTO JIOK/IA 3aK/TI0YaeTCsI B TOM, YTO U3
BBUIMBHOTO aBMAallMOHHOTO NMpPHMOOpa MJIM HOJOOHOTO eMy
BBIOPACHIBAIOTCS HAI 1EJIbIO 3aKUTraTeJbHbIe BEIeCTBa, HO
yXe B TBEpAOM BUIEe, HAIpUMEp TepMUT wiu ¢docdop. Dt
BEIIECTBA B BO3IYyXe XK€ BOCIUIAMEHSIOTCS W TOPSIIVMMHU I1ama-
10T Ha 00beKkT HanageHus1. Criocod OrHEeHHOTO JOXKAS MpUMe-
HSIETCS MPOTUB XUBO# CUIIBI (KOJOHHBI BOMCK, TPAaHCIIOPTHI
¥ T.JI.) W JIECTKOBOCIIJIAMEHSIIOIMNXCSI OOBEKTOB M MaTepPHaIoOB)
IOCEBHI, jeca, KYCTAPHUK, JePEeBIHHbIC U COJIOMEHHbIE KPbI-
I TOMOB M T. II.).

Bo Bropyio MupoByo o0e BOIOIOIINE CTOPOHBI OYKBajlb-
HO 3achlIlajiy ropojaa APYT Apyra TheICIYaMU MajloKalimbep-
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KombuHypoBaHHasi 6omba
3AB6-50-TI (Tepmut, Ha-
nasam, ocoop nau Lenoy-
Hovi meTtasnn): 1 - kopryc;
2 - BocriaMmeHuTesibHasl
watuka; 3 - 3anasbHbiii CO-
cras; 4 - tepmut; 5 - au-
agparma; 6 - 3aryljeHHoe
roproyee; 7 - npobka; 8 -
crabunmsartop; 9 - ra3oot-
Boasime otBepctus; 10 -
B3pbIBATE/b

HBIX «3aKATaJI0OK» , BBI3BIBAIOIIIME 00-
HIUpHBIE TTOXaphl. ZKepTBaMu TToXa-
POB U ONYCTOLIUTENbHBIX OTHEBBIX
HITOPMOB CTaJIM COTHU THICSIY XKUTE-
Jieit roponoB. M3BecTHO, yTO B EBpO-
ne neficTBUEM OTHSI ObLIO YHUYTO-
XeHO 75% Bcex 3maHMUii.

damcTel MPUMEHSITA, KaK ITpa-
BUJIO, OJHO-TIOJYTOPaKUJIOTpaMMO-
BbI€ 2JIEKTPOHHO-TEPMUTHBIE OOM-
Obl, pa3BMBAOIINE NPU TOPECHUH
temneparypy 2500-3000°C. Ot Hux
BCIIBIXMBAJIO BCE, YTO CIIOCOOHO
ObL10 3aropeThbesi. COpachiBaIMCh Ta-
Kue 00MOBI KacceTaMM: B KaxIoW
pa3memanoch ot 12 go 60 6omo6.

3axkurarejbHbIE ABUAIIMOH-
noie 60MObI (3AB) n3roraBnuBa-
JINCh HA OCHOBE XMAKHMX TOPIOYUX
BEIIeCTB B KOMOMHAIINY C BOJIOKHM-
CTBIMM MaTepHalaMU B BUIIE XJIOTI-
yaToOyMaxXHBIX 00pe3koB. byayun
pa30pocaHHBIMU Ha OOJILIION IIJIO-
IIagyd, OHW BBEI3BIBAIM MHOTOYHMC-
JICHHBIE TMOXaphl.

B roaer Benukoit OtedecTBeH-
HOM BOMHBI MOSIBUJICS «CTAJIMHCKUMA
IOXAb» - OOMOapaIMpoBKa IIPOTUB-
HUKa C BO3AyXa OEJBIM U KEJITHIM

dbochopom. CaenaHHble U3 HETO MIAPBI Pa3MEpPoM C KyJak
JMIOCTaBJISICH Ha a3pOJAPOMBI B eMKOCTSIX C BOJIOM, a IpH 3ar-
py3ke B 60OMOOIIOKU HEMPEPBIBHO €10 MOJMBAINUCh. 3aTeEM ca-
MOJIET B3JieTaJl W IIeJ Ha LieJdb M0 TOYHO BBIBEPEHHOMY IO
MUHYTaM MaplIpyTy U cOpachiBaj Ha Hee CBOIl I'py3 C TaKO
BBICOTHI, YTOOBI B MageHuu pocdop ycrnea 00COXHYTh M BOC-
TIaMeHUThCs. B pe3yabrare Ha TUTJepoBIEB OOpyLIIMBaICs
B IMOJUIMHHOM CMBICJIE OTHEHHBIN TOXIb, IPUYEM TOPSIINe
Karum ¢ocdopa ObLJIO OYEHb TPYAHO MOTYLIUTH (OTMEYEHBI
clyyad, KOTrJa OHM TJEJM 10 ABYX CYTOK).
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Cnocob nmpuMeHEHUS 3a2KUTaTeJIbHBIX AMITYJI COCTO-
WUT B TOM, YTO COOTBETCTBEHHO IOJOOpPaHHOE CaMOBOCILIA-
MeHsIolIeecs BEelIeCTBO (Hampumep, pacTBop docdopa B ce-
poyriepojie) 3akioyaeTcsd B MeTalauvyeckue, CTeKISIHHbIE U
MJIAaCTMACCOBBIE aMITyJIbl chepuueckoit (OpMBI ¢ OTBEPCTU-
€M ISl 3aJIMBKH, 3aBMHUMBAIOIIETOCS MPOOKOI ¢ MPOKJIa-
Koif. EMKOCTb TakmMx aMIysn MoxeT Konebatscs ot 0,5 mo 2 .

AMITyJIBI 3arpyXatTcs B 0COObIe KacCEThl U cOpachIBaOT-
¢ B MacCOBOM IOpsAKe 0e3 TOYHOro mpuileauBaHusI. Boc-
IJIAMEHEHUE CHAapSKEeHUs MPOMCXOAUT TOTYAC MPU IOIaja-
HUU B 1eJib; aMIyJibl pa30MBAIOTCS, U 3aKJIIOUEHHOE Bellle-
CTBO CaMOBOCILIAMEHSETCH.

BTO opyXue oKazajloch 00jiee SKOHOMHUYHBIM IO CpaB-
HEHMIO C OTHEHHON IOJMBKOI M OTHEHHBIM IOXIEM, KOrma
3B cropaetr Bo BpeMs MojieTa K 3emiie. AMITYJIbl 3aroparoTcs
TOJILKO TIPU yaape O LeJb.

006 3¢ PeKTUBHOCTH OTeUeCTBEHHBIX ammya AZK-2 ¢
xkuakoctbio KC Mbl yxe ymoMmuHanu. Ammyia AXK-2 npencras-
Jisia co0OM CTEKJISTHHYIO MJIM TOHKOCTEHHYIO MeTainyec-
Kyto cdepy nuamMetpoM 120 MM, CHapsSXKEHHYIO XHUIKOCTHIO
KC nnmm BI'C. BMmectumocTtb ammtysl 2 1. I1pu ynape o nmpensT-
cTBHE 000JI0YKA pa3pyllanach, XKUAKOCTh pacIieCKMBanach
U Ha BO3AyXe caMoBocIlaMeHsiiach. Co3maBaluch 30Ha
CILUIOLIHOTO OTHS Y IUIOTHASI IBIMOBAs 3aBeca. AMITYJIBI 3arpy-
’KaJM B MMeBIIMecs Ha camojeTax Mi-2 cnenuanbHble Kac-
CeTHI U1 cOpachIiBaHMSI MENKUX aBuabom6. Ha omuH camo-
JIET 3arpyXanoch okojo 150 ammyi.

Hawubonee mmpoko amMITyisl
AX-2 co cmecwio KC mpumens-
qck B Kypckoii outse. TaHkam u
aBTOMOOMJISIM MPOTUBHMKA ObLIT
MpUYMHEH OONbIION YPOH Mac-
COBBIM IIPMMCHEHHMEM aMIIyJl.

DT aMIyjJbl B TeYeHHUE
BOMHBI THICIYaMM COpachIBa-
JMCh C HalMX 60M6apanpos- Metannnueckne amnynsl AX-2
LMKOB, HAKPBIBASI MOPEM OTHS  cobenyeckoii opmbl ¢ Xuako-
cpasy Oonbmyto miaomanbk. Ho  ¢rpo ke
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ecim B 60MOOOTCCK caMoJjieTa Iola-
Jlajia XoTs Obl OJTHA TTYJIsl, TO yke OoM-
00BO3 caM HEMEIJIEHHO IMpeBpalaji-
csl B OTPOMHBIN OTHEHHBIN 11ap... [1o-
9TOMY JIETYUKU U docdhop, U aMIyJIbl
Opaay HEOXOTHO, YX O4YeHb PUCKO-
BaHHBIM OBLJI MOJIET CO CTOJIb JIETKO-
BOCIIJIAMEHSIOIIEUCIHAYUHKON.

B ronp1 BoiiHbI y HaC B cTpaHe ObLIN
CO3MIaHbI 3aXKUTraTeIbHbIe aBUaOOMOBI C
TepMUTHBIMH Iapamu 3AB-100-65-
TII u 3AB-500-300-T. ITepBas coznaBa-
J1a 65 OTHEBBIX 0YATrOB Ha TLIoIIaau 60-
nee 40 ra, Bropast - 300 ogaros Ha 3Ha-
YUTEJIbHO OOJIBIICH IIOIIAIMN.

B nau ocenu 1941 r. korma HeMell-
Ko-(alllMCTCK1e TaHKU pBaIuch K MOCKBe 1 KOraa B IeJI0 ITyCc-
KaJu JIIoOble CpelcTBa, YTOOBI MX OCTAaHOBUTh, OBLIM pa3pa-
OOTaHBI «OrHEBbI€ MEIIKH». DTO OBLJIM HACTOSIINE MEIIKU
u3 OEH30CTONKON KjeeHYyaToll TKaHU BMecTUMoOCThbio 30 1,
KOTOpBIE TIPSIMO Ha a3pOJpoMax 3aroHsIIA BSI3KOUW OrHecMe-
cbio. Ee roToBusin 31ech ke, Ha a3poapoMax, U3 aBUaOeH3U-
Ha, 3arymias ero (Y TBepKIaloluM ITOPOIIKOM-3aTyCTUTEIeM
OII-2. B ropiaoBuHY 3a110JJTHEHHOTO OTTIECMECEIO MEIITKA BCTaB-
JISLIA AepeBSIHHBINA 010K ¢ BMOHTUPOBAaHHBIMM B HETO TEPOY-
HBIMU BOCIUIAMEHUTEISIMU, MUPOTEXHUUYECKUMHU 3aMEITH -
TeJISIMU U KapTOHHOW TPYOKOil, B KOTOPOI TMoMeliajics Boc-
IUIaMEHUTEIbHO-Pa3phIBIION 3apsia. ['opioBrHA MelIKa O0BSI-
3bIBajlach OMUYEBKOW BOKPYT OJ0Ka C BOCIIJIAMEHUTEIbHO-pa3-
PBIBHBIM YCTPO#CTBOM. B TakKOM BHIIe «OTHEBOII MEIIOK» OBLI
TOTOB JUIST TIPpUMEHEeHUI. MelKu cOpachBaJIMCh C CAMOJIETOB
V-2 (nereHmapHbIA TUXOXOOHBIN NBYXMECTHBIIA OUILIAH, IIPO-
3BAaHHBI HEMIIAMU «pyC (aHep») HOYBIO C MaJbIX BBHICOT,
MpUYeM BHayvajie 3TO JIeJaJoCh BPYUYHYIO 4yepe3 0opT camo-
JIeTa, a TO3[IHee - C IIOMOIIbI0 CHeIMaJIbHBIX MOIKPBUIbHBIX
KacceT. B kaxmyio KkacceTy 3arpyxaju 1o aBa Melka.

I[IpuMeHsIU 3TO MPOCTOE, HO NEMCTBEHHOE 3aXXKUTaTelb-
HOE CPEeACTBO B JOCTAaTOYHO IMMPOKUX MaciiTadbax mom Moc-

OrHeBovi meLuok. CCCP.
40-e roael
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AmepukaHckast 750-¢yHToBasi «orHesasi 6omba» Mk78 Mod2 - ogHa u3
HECKOJIbKUX Pa3HOBUAHOCTEV HanasMoBbix 60MO, COCTOSIBLUMX HA BOOPY-
xeHun BBC CLUA B 60-70-x rr. OHa cogepxana 416 nutpos Hanaama

KBOI1 B KOHIIe 1941 1. u B mepBoii mosioBuHe 1942 1., a TakxKe
Ha CeBepHoM KaBka3ze B KoHI1le 1942 r. MaccoBoe mpou3BoO/I-
CTBO «OTHEBBIX MEIIKOB» Besioch B MockBe 1 Kazanu no cepe-
IUHBL 1942 1.

Amvepukanckumu BBC 6bi1a pazpaboTaHa TeXHOJIOTUS
YHUYTOXEHHUSI TOPOMIOB C MOMOIIBIO 3aKUTAaTEIbHOTO OPYXKUSI.
OHa 3akjwyanach B MACCUPOBAHHOM «OTHEHHOU* GoMOex-
K€ OKpaWHHbBIX YacTeil Topoia U CO3[laHUsl OTHEHHOTO KOJIb-
ma, 3aTeM C ITOMOIIbIO (PYracHBIX aBMAOOMO YHWUTOXKAJICS
LIEHTp Topoaa. B utore co3nmaHHbBIN «OTHEHHBIN ITOPM» YHUY -
TOXaJ Bech ropojl. Tak MOrudIu MHOTUE LBETYIUE HeMell-
KWe ropojia, Tak ObUT YHUYTOXEH TOoKWuo.

B xoze BOiiHBI COI0O3HUKU NBITAIUCH OCYIIECTBUTD U (haH-
Tactuueckue unaeu. Uaest KHaruHu OJIbIU ThICSIYeIeTHE ! naB-
HOCTH O XMBBIX JIETYYUX HOCUTEJISIX OTHS HalllJIa OTKJIMK U B
Haille BpeMmsi, B riepuoja Bropoii MUpOBOii BOHBI. DjeoHOpa
PysBenbpt (ckeHa mpesunenTta CIIIA) 3aropenach MbICTBIO
CXeub SIMTOHCKME TOpojia, 3aCTPOCHHbBIE, KaK U3BECTHO, 1OMa-
MU B OCHOBHOM M3 6aMbyka u 6ymaru. Ecnu jietydeii MbImn
MOJIBECUTh 3aXUraTejibHyl0 OOMOOUKY, paccynuia cymnpyra
Npe3uaeHTa, U BBITYCTUTDb Hal SmoHuel - oHa (MbIIIb) 00sI-
3aTe/IbHO YITHE3UTCS Ha yepJake Joma, JajbHellliee - sCHO.
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B OCC cnavana mpoBeju 3KCIEPUMEHT - OTJIOBWIM MBbILIEH,
CHabauau ux 60MOOYKaMU U BBITYCTWJIM C caMOJieTa Hal Io-
KUHYTBIM I1axTepckum nocenkom B CIIA. VBbI, neTyuue
MBI BEPHYIUCH B moMelieHue, rae akcnepTel OCC roroBu-
JIM MX K 3aJaHUIO, U COXIJIM ero aotiaa. Ilpuiuioch oTKaszaTh-
csl OT peaju3aluu CToJb OnucratenbHoit unen. Ho aro, Ko-
HEYHO, He OOJbIIe YeM CMEXOTBOpPHAs M3IEPXKKa OT Cephbes-
HOTO BOEHHOTO Jea.

Ho unes ncmonb3oBaHUS XWUBOTHBIX M TITHUIL TTOCTOSTHHO
Bo3poxaaeTcs. Tak, HampuMep, ObLIY JaxKe pa3paboTaHEbI CIie-
LIMaJbHbIe MUHUATIOPHBIC 3aKUTaTeIbHbIC OOMOOUYKM IS TO-
Jy6eit. Ho 1 ¢ roy0siMu He MOJIydyrUSIOCh YEro-a1ubo MyTHOTO...

BriepBble HamaaM aMepuKaHCKasl aBUalMs IpUMEHuUIa B
xone Bropoit MupoBoii BoiiHbI. Torna oHa copocuna 14 000 1
Hamanma.

B xozne nokansHBIX BoitH BBC 1 BM® CIIIA mmpoxo wc-
MOJIb30BaJIi 3aXKUraTejbHble 00MObl. OTHEHHOE OpyXue
B IIMPOKMUX MaciuTabax Obuto mpuMmeHeHo apmueit CIIA B
Kopee (1950-1953). Tonbko 3a nBa MOCAEAHUX rofa BOWHBI B
Kopee amepukaHIbl cOpOCUIM Ha KOpeHCKKME ropoaa 1 ceiia
okojio 200 000 HamaaMoBBIX 60MO o6mmM Becom 32 000
T, a BCEro 3a 3Ty BOWHY UMU ObuI0 u3pacxogoBaHo 100 000 T
HananaMma. B urore uz 75 000 nomoB Ilxenbsina 70 000 ObL10
VHUYTOXEHO OTHEM.

3axurarenbHble OOeNpUIIachl MIPUMEHSIJIUCH B CPEIHEM
B 25% caMoJieTO-BBIJICTOB B 1IEJISIX HEITOCPEICTBEHHOM aBUa-
LMOHHOM IMOAIEPXKKKM Ha3eMHBbIX BOicK 1 B 70% BBLICTOB Ha
0OMOapIUPOBKY OOBEKTOB Thija. OIBIT OOEBBLIX AeHCTBUN
aMepHuKaHCcKol aBnanuu B Kopee mokasai, 9To 3aKUTaTeIb-
HOE OpyKHe UMEET BBICOKYIO 3¢h(heKTUBHOCTb HE TOJIBKO KaK
CPENCTBO CO3MaHusl KPYMHbIX MTOXapOB B ThLTY, HO U KaK MOII-
HOE CPEACTBO IS YHUUTOXEHUS KUBOM CUJIBI M TEXHUKU Ha
rnoJjie 6os.

[Ipu HemocpeACTBEHHON TMOAMEpKKEe CYXOIYTHBIX BOMCK
aMepuKaHCKas aBUallvs IpUMeHsIa 3aXKuraTeJbHbie 0oer-
pumacel o 60EBBIM TTOpSAKAM W pailoHaAM COCPEIOTOUYCHHUS
BOICK MPOTUBHUKA, IO €0 00OPOHUTEIHHBIM COOPYXKECHM-
sIM, TAHKaM, OTHEBBIM IMO3UMLUUAM APTUJUIEPUU U APYTUM
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o0bekTaM. C 1ebl0 M30JSILMU pallOHOB OOEBBIX NelCTBUM
BBC CIIA mupoKo KUCI0Ib30BaJIu HalaaM IJIsI YHUYTOXE -
HUS KeJIe3HOTOPOXHBIX CTAHIIMMA, TMMOABUKHOTO COCTaBa M
MOCTOB, a TaKXe IJIT CO3AaHUsI KPYITHBIX MTOXapoB B Jecax.

MHorue o0pasibl 3axKurarebHbIX 00MO aMepUKaHIIbl pa3-
pabotayii yxke Ha ocHOBe 0OoeBoro ornbiTa neiictBuii B Kopee.

B lOxHoMm BreTHaMe aMepuKaHIIbl pa3BEPHYJM HACTOSI-
LIYI0 HamaJaMoBYyI0 BoiiHy. Okosio 40% aBMaLMOHHBIX OOMO,
cOpoleHHBIX Ha BbeTHaM, ObLIM CHApPSI)KEHbI OTHECMECSIMU.
Bcero xxe B Ungokutae ¢ 1965 mo 1971 1. aMmepuKaHIIBI H3pac-
xonoBanu 6osee 500 000 T HamaaMa M COPOCUIM CBBILIE
1 700 000 T aBMaIIMOHHBIX 3axKMUTaTEJIbHBIX OOCIIPUITACOB
(bom0, 6akoB, KacceT), YHUUTOXUB pu 3ToM cBhimie 1000
HaceJeHHbIX MYyHKTOB.

3axwuraTeJbHBIe aBUAOOMOBI BRITTYCKAJIM B KOPITycax Co-
OTBETCTBYIOIIUX IO KaJuOpPy TOHKOCTEHHBIX (DyracHbIX aBUa-
60M0. BeUIM 4MCTO 3a3KUraTeabHble 00MObI, 0003HAaYaB-
mmecst Br C (50, 250 xr u 1. a.), Flam C (50, 250 xr u 1. 1.) u
¢yracHo-3axurareibHbie 00M0ObI Spre C (50, 250 kr u T.
n.). B HekoTOphIXx O0MOax, KpoMe TEPMUTHBIX TATPOHOB, Ha-
XOAMJIMCH CTaJTbHbIE OCKOJIKM U TPOTHJIOBBIN 3apsan. Okpa-
IIXBAIUCH 3aXKUTaTeJIbHble aBUAOOMOBI B TEMHO-CEPbIii 1IBET.

ITpuMeHsaaUCh U COCTaBHbIE 3aXKMUTraTe/ibHbIe aBUaOOM-
Obl 0OJIBILIOTO KaIMOpa, KOTOPbIe U3rOTaBIMBAIUCh BO (POH-
TOBbIX ycJioBUsIX. K 0aky ¢ 3aXuraTeJbHOW CMechblo Kperu-
JIUCh HOCOBOI M XBOCTOBOH (CO CTaOMIM3aTOPOM) OOTEKa-
TEIW OT TSKENBIX (hyracHBIX aBMabOMO, IMoaBecHas cucTeMa
1 3amajl B BUAE ABYX MaJOKaJIMOepHBIX 3aKUTaTeIbHBIX aBHa-
O60MO.

3axwuraTebHbie 00MOBI TPUMEHSIINCH C Pa3IMYHBIX ca-
MosieToB. TunoBas 6oMO0Bast Harpy3ka TaKTUYECKUX UCTpe-
outeneit, HanpuMmep F-100 u F-5A, cocrostia 3 n1Byx 60M0
obmiero HazHayeHus Kaaubpa 500 (pyHTOB M OABYX 3aXKuUra-
TeJbHBIX 00MO Kaynmbpa 750 ¢yHTOB.

Asuanus CIIA Bo BreTHaMme ocymiecTBisiia 0oMOoOMe-
TaHWe HamajJMOBBIMM OOMOaMM Ha MaJibIX BBHICOTaxX I1OJIETa,
HO Ha 00JibIIUX cKOpocTsix - 10 700-900 km/4. I1pu aTom
MCIIOJIb30BaJIMCh ABa CIoco0a.
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IOXHbIVi BbeTHamMm. 3BeHO uctpebuteneri-6ombapanpoBLUnkoB F-4E «®DaH-
TOM-2» HaHOCUT yaap 6akamu, CHapPsKeHHbIMV HaraMOBOV CMEChIO

IlepBrIit - 6oMOOMeTaHME Ha OpEIOIeM ITOJIeTE C PUKOIIIe-
TUPOBAHUEM - TaK, YTOOBI ITOPA3UTH XKUBYIO CUIY U TEXHUKY,
HaXOMSIIYIOCS BHE YKPBITHIL. BbIXod Ha 1ieJib OCYIIECTBIISICS
Ha BeicoTe 30-60 M. 3a ABa-TpU KWIOMETpPA OT LEIU JETUYUK
BBIOMpAeT XapaKTEePHBIII OPUEHTUP, Hall KOTOPHIM BBITIOJIHSIET
TOPKY TSI OPUEHTUPOBKM M OIO3HaBaHus 1eau. Ilpu aToM ca-
MoJIeT HabupaeT BbICOTY 10 150 M, a 3aTeM CHMXKaeTcsl U Ha
BBICOTE |5M TIpom3BOIMT MpHIIETBHOE COpackIBaHUE OOMO.

Bropoii cnocob - GoMOoMeTaHUE C MOJIOTOrO CHUXKEHUS
Mpu yrjie TukupoBaHus ot 5 no 15°. TlpunenuBaHue u 3axof
Ha IeJIb BBIOJIHAIOTCS KaK U IpU OOMOOMETaHUU C PUKOIIIE-
TUpOBaHMEM, OJHAKO MaHEBp aTakKd HauMHAETCs Ha ynale-
HUM 3-5 KM OT IIeJIM TOPKOI ¢ HabopoM BEICOTEI 150-500 M.
B BepxHeil TouKe TrOpKM caMoJjeT JejlaeT MOBOPOT B CTOPOHY
e Y TEePEXOAUT B IOJIOTO€ CHUXEHHWE, OJHOBPEMEHHO
JIETYMK HavyMHaeT npulenuBaHue. CHUXXEHNE MOXET COIPO-
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BOXIAThCs BEAEHHWEM IYIIEYHOTO OTHS M CTPeabOoil Heym-
paBJIsIeMbIMHU paKETaMU.

M3yyast onbIT UCITOIB30BaHUS JAHHOTO OpYXusl Bo Bret-
HaMe, aMepHMKaHCKOe KOMaHIOBaHKE IIPUIIIO K BEIBOLY, YTO
HanOOoJIbIIYI0 3PPEKTUBHOCTL OHO O0ECIICUMBAET TIPU OCY-
LIECTBICHUU «TAKTUKU BBIXX>KEHHOM 3eMJW», T. €. IPU HaHEe-
CEHUU MACCUPOBAaHHBIX, COCPEIOTOYEHHBIX YIapOB OOJbIIM-
MM TPYIIaMU CaMOJIETOB C MaJIbIX BBICOT IJis TIOJIHOTO YHUY-
TOXEHUS BOMCK, pa3IUYHBIX COOPYXEHUI M pacTUTEIbHOC-
TH Ha 3HAYUTEJIBbHBIX IUIOMAANX. BrIcoKas TOUHOCTH OOMOO-
MEeTaHUs C MaJbIX BBICOT MO3BOJISIET 3(h(eKTUBHO IMOpaxaTh
e Ha 6Ju3KoM pacctosiHuu (10 150 M) OT cBOMX BOWCK.
ITpuuem yuiep0, NpUIMHIEMbI 3aXKUTaTeJIbHBIMU aBUALIM -
OHHBIMM OOMOamMu, 4acTo
3HAYUTEJbHO OOJIbIIE, YEM
OCKOJOYHO-(YTaCHBIMH.
Ilo nmoacueraM amepuKaHc-
KHUX CHelL1alIncToOB, BO Bber-
HaMe Ha OIHOTO yOUTOro Mpu
OoMOeKKax MPUXOAUIOCH
okoso 1 T HamaiMa, B TO Bpe-
Ms KakK OCKOJOYHO-¢yrac-
HbIX O0MO - 17 T.

B 1980-x rogax o 3aka-
3y MMHUCTEPCTBA OOOPOHBI
CIIA pa3pabaThIBaJUCh HO-
Bble MallorabapuTHbIE 3a-
xurateabHbie 60MObI BLU-
68/B u BLU-70/B, a Takxe
CHADIRAENHC i DAL= 2L e e
OHHBIC KaCCCTDI CBU_54/ Bu HOM ¥ 3aKpbITOM Buae: 1 — 3aMOK Ka-
CBU‘53/ B coorBercTBeHHO. ceTbl, 2 — KOJbLO AJIs1 BbiAEPrnBaHns
O™ 00MOBI np€aHa3Hady€- 3amka, 3 — ywko 4ng noaBecku
HbI 0J14 ]'[Opa)KeHI/IH OT'HEM Kaccera B packpbIiToM Buae: 1 —anek-
pa3IMIHBIX O6’b€KTOB, HMe- TPOHHO TepmuTHbie 3AB masoro ka-
IOLIMX JIETKOBO3TOPAEMBIE mbpa, 2 — MeTasmyeckasl rnpokiag-

ka, 3 — ABe MeTannm4eckue rnpoknaa-
3JIEMEHTHI, U IJISI CO3MaHuUsI

K v npoknaaku Bovioka, 4 — meran-
OOILIMPHBIX TTOXKAPOB. Jmyeckasi npokiaska
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Kaccetsl Bmemraror 1o 670 60M6 M MOTYyT cOpachIBaThCs
CO BCEX TAKTMYECKHUX U CTpATErMYEeCKMX CaMOJIETOB, Ha KO-
TOPBIX MOXET ObITh MaKCHMAaJIbHO IoaBelleHo oT 11 mo 66
KacceT, a Takxke ¢ BepTojieToB. [lomans mopaxeHus: OQHOU
kaccetoit CBU-54/B, cHapstxeHHoi 6ombamu BIII-68/B, pas-
Ha 12-15 ra ().

ABUAalIMOHHBIE 3aXXUTaTeJIbHble OOCMPUITACHI IIJIaHUPYET-
Csl TIPUMEHSITh KaK B OIlepaTUBHO-TAaKTUYECKMX, TaK U B CTpaTe-
rugeckux uesix. OnbIT BOMH MOKa3aa, YTO ONTHUMAJIbLHOM BhI-
COTOM COpachIBaHUS 3aXKUTATEIbHBIX OOMO SIBISIETCS BBICOTA
300-500 m. ITpm 6oMOOMeTaHNM C OOJBIIMX BBEICOT OOMOBI TJTy-
0OOKO Bpe3aloTcsl B 3eMJII0, B pe3yJIbTaTe Yero COKpallaeTcsl IIo-
manb ux 3 dexkTuBHOrO MopaxeHus. Cunraercs 1ejaecoodpas-
HbIM 00MOOMeETaHME 3axKuraTeJbHbIMM OOMOaMU YyepeaoBaTh
C apTUJUIEPUIACKUM U MUHOMETHBIM o0cTpesioM. B Hauane 6oMm-
OoMeTaHUsI pEKOMEHIYeTCsl COpachiBaTh KPYITHBIE 3aKUTaTeIhb-
Hble OOMOBI, a 3aTeM OOMOBI Majoro Kajauopa.

YT0OHI 3aTPpYOIHUTHh OKa3aHME IMOMOINU MOPaXKeHHBIM U
TYIIEHWE TI0XAapOB, BOEHHBIC CHEIUAIVCTHl PEKOMEHIYIOT 3a-
JKHUraTeJbHble OOMOBI cOpachiBaTh BMECTE C OCKOJIOYHO-(Dy-
TaCHBIMU WA NPUMEHSTD 3aXKMUraTeJbHbIe OOCIIPUITACHI C 10-
MMOJTHUTEJIbHBIM pa3pbIBHBIM 3apsimoM BB. Takoii crmoco0, B ya-
CTHOCTHU, aMepHYKaHIIbl NpakThukoBaau B Kopee. 3axurarenb-
Hble 60MOBI cHapsiKanuch 3apssaoM BB, KoTopblil B3pbIBasics
B CepequHe WJIM B KOHIIE CpOKa MX TOPEHMSI, HAHOCS Topaxe-
HUS JTUYHOMY COCTaBy, 3aHSTOMY JIOKaJIU3allMeil OoCen-
CTBUM HAIlaACHUS.

ABMalLlMOHHBIE 3aXUTraTeJbHble OOMOBI COBEPIIEHCTBY-
IOTCS B HampaBJIEHUM MOBBIIEHUS Ko3dduiimeHTa 60€BOro
MCII0JIb30BaHMsI OTHECMECel, YIYUYIIeHUsI UX paclpeacaeHus
Mo TUIOLIAAY TOpaXKeHUs, MPUCIIOCOOJeHUs K COpachlBAaHUIO
C COBPEMEHHBIX BBICOKOCKOPOCTHBIX CaMOJIETOB BCEX THUIIOB.
C 3Toii 1LIeJIbIO0 CO3MAIOTCSI HOBBIE BapMaHTHI KOPIYCOB OOMO,
Oosee aheKTUBHBIC B3pbIBATeIM U BOCILUIAMEHUTEIU U T. II.

Nuorna orHeHHBIE OOMOAPAUPOBKU MPUMEHSIIOTCS U J10-
MOPOIICHHBIMU aBuaTtopamMu. Hampumep, B 70-X romax mpu
HEyJayHOU IIOMbITKE IlepeBopoTa Ha l'aWTW - TOMNBITKU CBEp-
JKeHUs1 AuKTaTopa /l1oBajbe - 3aroBOPIIUKUA apeHIOBaId CTa-
pBI MaccaXMpCKUil 1aiiHep. B3gB Kypc Ha CTOJNMILYy, OHM HaJ
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JBOPLIOM BJIACTUTEJSI Hayalu cOpachiBaThb yepe3 OOKOBbIE
nBepu 604ku ¢ 6eH3MHoM. Ho Tak Kak camoJieT B 5TO BpeMs
Jefajl BUpaXu Hajl ABOPLIOM, TO OOUYKHM Majaiu Kyaa YroiHo,
HO TOJIbKO He Ha ABopell Jl1oBajibe, KOTOPbI COBEPLUIEHHO HE
rnocrpajgan (He cuuTasi Teppachl-IIPUCTPONHKU, KOTOpash Bce
Xe cropena). B pesyibTate OroHb yHUUTOXWI BCE MpUJIEraro-
1€ KBapTajbl LIEHTPAJIbHON YacTU ropoja, KCTaTu, 3acesieH-
Hble 6egHoTOM. [To3TOMY BCE, 4ero JOOUIMCH 3arOBOPLIMKHU,
TaK 3TO TO, YTO OHU MOMOIJIU PACUUCTUTH TEPPUTOPHUIO MOM

HOBYIO 3aCTpPOMKY.

5.8. OrHeBble pyracbin3arpaxaneHus
(nperpapp)

Ilon Ha3zBaHUEM «orHe-
BOii (pyrac» moHMMaeTCsl CO-
yeTaHUE 3aXUTaTeJIbHOTO
BelllecTBa (MJIM UX CMECHU) C
B3pbIBYATHIM, YCTaHABJIMBaE-
MbIM TaK, YTO MPU MOAPHIBE
MOCJIETHETO (Hampumep,
TPOTUJIA) BOCHJaMEHSIETCS
3aXuTraTelbHOE BEIIECTBO,
KOTOpOE Yallle BCero mpume-
HSeTCS B XUIKOM BMIe (Ha-
npuMep, MOTYT OBITb MHC-
MOJIb30BaHbl OOBIYHBIE OTHE-
METHBIE CMECH, CaMOBOCILIA-
MEHSIoIIMecs BeulecTBa) U
uHorga B TBepaoM (doc-
¢op). BapsiBuaTOoro Bele-
cTBa OepeTcsl CTOJIBKO, CKOJIb-
KO TpeOyeTcs sl TOro, 4To-
Obl BHIOPOCUTH Ha IOBEPX-
HOCTh 3eMJIM U TIOIXeYb 3a-
KUIaTeJlbHYIO CMECh, HE pac-
MbLIsAS €€ U He pa30OpachiBas
B OOJIBIIIOM panuyce, a TaKxke

HananmoBbie MuHbi-pyracel: 1 - Ha-
nasmoBasi cMecb; 2 - ¢pocpopHas
rpaHata; 3 ~ B3pbIBbITENL, 4 - AETO-
HUPYIOWNA LWHYP, 5 - MPpOoBOJI0YHbIE
cwnky; 6 - anekTpoaanasn;, 7 - Bbi-
LUMBHOV 3apsia; 8 - WCTOYHUK TOKa;
9 - cHapsigHasi runb3a
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co311aTh, 110 BO3MOXHOCTU, KOHIIEHTPUPOBAHHBIN OTHEHHBIN
daken.

OOBIYHO OTHEBOM (Pyrac MpUBOIUTCS B ACCTBUE MIIN aB-
TOMaTUYECKU IIPU IIPOXOJAEC HENPUSATEIbCKMX YacTeil dyepes
MECTO pacIioyioXXeHus ¢yraca (B 3TOM cydae OH UTpaeT poJib
OOBIYHO MWHEBI, TOJIBKO OTHEHHOM), WJIM X€ IMPU MOMOIIHN
9JEeKTPOIOAPHIB! IO MAIIMHKKU U 3JIEKTpOo3anajioB Wi AETO-
HATOpPOB (B 3TOM cJIydae OH UIpaeT POJIb YIIPABISIEMOrO MUH-
HOTO TIOJIST).

B psane cirygaeB 3apBITHIN B 3¢MJI€ M TIIATEIBHO 3aMacKM-
pOBaHHBIN OrHeBOI (pyrac MpUBOAUTCS B JICMCTBUE ITPU TTO-
MOIIY YIIPOIeHHOTO B3pbiBaTeas. CHapsKeHHBIN B3pbIiBa-
TeJb MIPUBOIUT B IEeHCTBUE KANCIOJb-BOCIIJIAMEHUTEIb UIINU
JIETOHATOP TOTYAC I1OCJe TOro, Kak M3 B3pbIBaTelisd OyaeT Bbl-
JIepHYyTa IIpeIoXpaHUTeIbHasd YeKa. B 3aBHCUMOCTH OT cXe-
MBI MOHTaxa 4yeKa yIIPOIIeHHOI0 B3PhIBATEJISI MOXET OBITh
BEIIEpHYTA TIPU IIPOXOXKICHUMN HENPUSITCIBCKUX COJIIAT Hal
dyracoM mim BOIU3U Hero (HapuMep, HOraMU), OHA MOXKET
OBITh MpUBsI3aHa K 3aMaCKMPOBAaHHBIM IIIIIaraTy, BEpeBKe, Ipo-
BOJIOKE M T. . (dyrac ¢ CIOPIIPHU30M).

OrHeBble (pyrachl TPUMEHSIIOTCS IIPU 3a1IUTe O0OOPOHUTETb-
HBIX pyOexXell yKpeIUIeHHbBIX paiioHOB U T. 1. [ToMrUMO TIcuxoJio-
TMYECKOTO BO3ICHCTBUS Ha HACTYIAIOIIETO, TOPSIIAs Macca 3a-
JKUTaTeIbHOM XKUIKOMA CMECH, TTafasi, OChIIaeT TOXIEeM TOPSIIUX
KareJib OOMyHAMPOBAHMWE COJIAT M CO3[AeT OTHEBBIE ITOpaXe-
HMUsI, NeHCTBYS OTHOBPEMEHHO U MOpPaJbHO.

OrHeMeTHbIe yrachl pa3IMYHONR KOHCTPYKIIMU IIPUMEHS -
ych B [TepByto u Bropyro MupoBbsie BOMHBL. OOBITHO ITPUMEHSI-
JOTCST (Pyrachbl EMKOCTBIO 6-15 JT XKMIKOM 3aKUTaTeIbHON cMe-
cn. B 00oapmmx orHeBBHIX (pyracax KOJIMYECTBO 3aKUTAaTCIBHO-
ro BellecTBa MoxXeT goxonnTh 1o 100 kT u 6osee. B kagecTBe
3aXXUTATEJIbHOTO CHAPSIKEHUSI Yallle BCETOo MPUMEHSIOT (doc-
¢op, HEKOTOPHIC €T0 CMECH M COCOIMHEHMsI, OTHEMETHEIC CMECH
M CMECH JIETKOBOCILIAMEHSIOIIXCS KUAKOCTEMN.

B xauecTBe Topiodyero B HUX MCHOJIb30BaJICh OCH3MH,
KEepOoCHH, He(Th, a TaKXKe 3arylieHHOe ropiodce.

B coBpeMeHHBIX OTHEHHBIX (Pyracax MCITOIBL3YIOTCS, KakK
MpaBWJIO, HallaJIMOBBIE CMECH.
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OrHeBovi ¢pyrac ¢ croprnpusom: 1 - em-
KOCTb C 3aXuratesibHbiM BeLECTBOM;
2 - 3apsia BB; 3 - ynpoLyeHHbivi B3pbi-
BaTtesb; 4 - BblaeprviBaroLlasics rnpe-
CraHaapTHbIVi OrHeBowi ¢yrac:  goxpaHuTesnbHasi 4Yeka; 5 - ypoBeHb
1 - npoBoA Kk 3anasbHOM (NoApbIB-  3emsy; 6 - npoBosioka wam buyesa,

HOW) maLumHke; 2 - kopnyc ¢gyra- BblepruBaroLass 4eky rnpuv 3anesa-
ca; 3 - npobka ans 3anmBku; 4 - Hun buyeBbl; 7 - AeToHaTop; 8 - Ha-
cTakaH /1 3anasibHoro n pacceu- npasnsowmii 6710k

Baioujero 3apsaa; 5 - 3anasibHbivi

unu paccevBaloLLmii 3apsig; 6 - OrHemMmeTHble (Hamaj-

3axuraresibHoe BeLecTso (CMecc  MOBBI€) MUHBI-(pyracel I10-
BELUECTB); 7 - MeTaTesIbHbIV 3apsia; JNYYUIA I[IUPOKYI0 HU3BECT-
fa';’;g’;;’ﬁia’;ae’;ni' MackipoB-  yocte ¢ BecHbl 1951 ., Korma
OHM OBUTM TIPUMEHEHBI aMepu-
KaHCKMMU UHXEHEepPHBIMU Bolickamu B Kopee. /s ycTpoii-
CTBa TPOTUBOMEXOTHBIX MHH-(hYracoB KeJie3Hble OOUYKU W3-
noa ropioudero eMkocTbio 200 JI, HaOJHEHHBIE HaIlaJIMOM,
aMepUKaHUbl 3apbiBajau B 3eMJi0 Ha pacctosiHuu 50-100 m
OT mepeaHero Kpasi 00OpOHBI M MAaCKMPOBAIM TOHKHMM CJIOEM
rpyHta. HamaimoBasi cMech BeIOpachiBajiach U MOIAKUTranaach
B3PBIBOM BHYTPM OOUYKM ABIMOBOIW PYYHOM TpaHAThI, CHaps-
XKeHHOU OenbiM (ochopoM U OOMOTAHHOU HECKOJbKUMU
MeTpaMU JEeTOHUPYIOIIETo IIHypa. B3peiBaTelb rpaHaThl CBSI-
3bIBAJICSI TIPOBOJIOKOW C YCTaHOBJIEHHBIMU Mal03aMETHBIMU
MPEeNsITCTBUSIMHU («IIPOBOJOYHBIMU CUJIKaMU»). B3phiB 1po-
WCXOOWJI TIPY 3aJ€BaHUU MPOTHBHMKOM 3a MPOBOJIOKY.
HMHorna noa 604Ky MOAKJIaAbIBAJICS BBIIIMOHOM 3apsia U3
TPOTUJIOBBIX IALIEK WM MUHOMETHBIX MMH, B 3TOM ciyyae
B3pPbIB MOT TIPOU3BOIUTHCS BJIEKTPOACTOHATOPOM C TOMOIIBIO
CTaHAAPTHOM MOAPBIBHONM MalllMHKM. B3pblB MUHBI-(dyraca,
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cleslaHHOU U3 604ku eMKocThio 200 1, HAHOCWJI OpaKeHUs
B paguyce 50-60 M.

AMepuKaHIIbl TPUMEHSJIM TaKXe HamaaMoBbIe Qyrachl,
W3TOTOBJIEHHBIE W3 WCMHOJb30BAHHBIX TUJIb3 WU YKYITOPOK
OT KPYITHOKAJIMOEPHBIX apTULICPUNCKUX CHAPSIOB. OTU by~
rachbl 3apbIBAIMCh B TPYHT C HAKJIOHOM B CTOPOHY MPOTUBHU-
ka. HamanMoBast cmech BeIOpachiBagach CeUATbHBIM BbI-
MMOHBIM 3apsSiIOM B3PHIBUATOTIO BEIIECTBA, KOTOPHIN IOJAPHI-
BaJICsl TIOCPEICTBOM 3JIEKTPOJAETONATOPA W BOCILIAMEHSJICS
pyuyHOii (pocopHOIT rpaHaTON, HaXOOMBIIEHCS ITeped OT-
KPBITBIM KOHIIOM TWIb3bl WIM YKYNOPKU, ['paHara B3pbIBajiach
OIHOBPEMEHHO C BBIIIMOHBIM 3apsAOM.

st ycTpoiicTBa caMOAENbHBIX IMPOTUBOIEXOTHBIX Ha-
MaJIMOBBIX MUH-(YTracoB UCHOIb30BAINCH TAKXE OOYKHU, OaH-
KW U TWJIb3bl PAa3JIMUHBIX Pa3MEPOB.

B nmanpHeiilieM aMepuKaHIlbl cTanu npuMeHsTh B Kopee
HamaJMOBbIE MUHBI 3aBOACKOTO M3rotoBieHUs. [1o coobure-
HUIO BOEHHOI TpecChl, HanajJMOBble MUHBI-(yrachl IO CBOE-
MY NEUCTBUIO 3HAUYUTEILHO MPEBOCXOST BCE CYIIECTBYIOIINE
OCKOJIOYHBIE TTPOTUBOIIEXOTHBIE MUHBI. AMEPUKAHIIBI YTBEP-
KJAI0T, YTO B3PHIBOM HAaMaJIMOBBIX MUH, YCTAHOBJIEHHBIX Ha
pacctoaHun 15-40 M onHa OT OpYroil, CO34AacTCs HENPEOno-
JUMBIU JUIST TIEXOTHI OTHEBOM PyOeXK.

HamnmanmoBsie pyracsl BO3MOXHO MCIIOJIb30BaTh TAKXE B
KayeCcTBE OCBETUTEJIbHOro cpencrtBa. OgHa 60oyka HamajaMma
eMKocThio 200 1 MOXeT ropeTh B TeUeHHME BCEil HOYM U OCBE-
IATh 3HAYUTEIBHYIO MOBEPXHOCTh. OMHAKO TPU BETPE, AYIO-
IIeM B CTOPOHY CBOUMX BOMCK, IpUMEHEHWE HarajiMma JJisi oc-
BEIIEHWSI MECTHOCTHU HEIleJeco00pa3HO: MPU TOPEHUU BHI-
JIEJISIETCST MHOTO YEPHOTO IbIMa, OKAa3bIBAIOIIETO pas3Ipakaro-
liee AeicTBUE Ha IJ1as3a.

Hano ckazatTe, yTo HamaaMoBble (yTachl SIBISIIOTCS pa3-
HOBUIHOCTBHIO OTHEMETHBIX (hyracoB aHaJOTUYHON KOHCT-
pykuuu, npuMmeHsiBiinxcs B [lepsyto u Bropyio MupoBbie Boii-
HBI, TTpaBIa, B HECKOJIBKO MEHBIIUX MaclTabax.

OrHeBble ¢yracel MOiyr IpuMeHSITbCSI B OMMHOYHOM IO~
psiIKe WU TPYNIOBOM; B TIOCIEOHEM CIy4ae OHM pacliojiara-
I0TCSI B IIIaXMaTHOM TIOPSIIIKE.
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OrHeBasi nperpaga: a) 1 - y3esn 060POHbI; 2 - MPOBOJIOYHbIE 3arPaxaeHusl;
3 - orHeBas nperpaaa; 6) 1 - y3en 060pOHbI; 2 - MPOBOJIOYHbIE 3arpPaxae-
HUs; 3 - OrHesasi nperpaga B BULE CEPUN 3axuratesibHbix OyTbliok (Oy-
ThIJIKW  3aMacKupOBaHbl)

OrHeBble (yrachl MIMPOKO MCIOJB3YIOTCSI Ha MaHEBpax
U yYEHHUSIX BOCK B KaU€CTBE UMMTATOPOB ATOMHOTI'O B3Pbi-
Ba. [{7g 3Toro B 3eMJII0 BKambIBaeTcs 0ak ¢ HamajaMoOM, IOJ
KOTOpPBIN MpPeaBapUTEJbHO YKJIaAbIBAETCS MOTKAMM JE€TOHU-
pyowmuii wHyp. Ilcuxonornyeckuii appekT B3pbiBa OOBIYHO
MPEeBOCXOJUT BCE OXMIAAHUS: OTHEHHBIN 1ap, BCHOBIIIKA U
«rpub» BBITJISAIAT COBCEM KaK «aTOMHBIE», TOJILKO 0€3 ymap-
HOI BOJIHBI U panguauuu. OObIYHO BOKCKA, €CIM OHU HE ObUIM
MpeaynpexaeHbl 3apaHee, ObIBAIOT yBEPEHbI, YTO Ha JaHHBIX
YUYEHHUSX UCHOJIb30BAIUCh PeajibHble TAKTUUECKUE SIAEPHbIE
Ooernpunacsl (OTMEUYEHbI Clydyau TCMXO30B M IOJyYyeHUe BO-
€HHOCYXXalIUMU TICUXUYECKUX TPABM).

OrHeBO# mperpagoi Ha3blBaeTCS MUCKYCCTBEHHAs OT-
HeBas 3aBeca WM MpPEensTCTBUE, CO3laBaeMble OOOPOHSIIO-
LIEHCA CTOPOHOM MpPU IIOMOIIM 3aXKUTraTeJbHBIX BEIIECTB Ha
MyTU IBUXKEHUSI HETIPUSITEIS.

OrHeBas Iperpana MoOXeT ObITb CO3JaHa MPU MOMOIIU
KMAKMX 3aXUraTesbHbIX BellecTB. OOBIYHO OHa co3gaeTcs
nepen pyoexkoM 0O0OpOHSIOINIEHCS CTOPOHBI M TpPEACTaBIsET
c000¥i TIoIIaAb U3BECTHOM JJIMHBI, INMPUHBI U TIYOUHBI, 3a-
JIUTYIO CPAaBHUTEJbHO JIETKO BOCIJIAMEHSIOLIENCS XKUIKO-
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CThIO, 32KUTaTEJNbHBIM BEIIECTBOM (MX CMECSIMU), MPpUYEM
TaKWUMU, KOTOpbIE 00JIANAIOT TIOXOU BIUTHIBAEMOCTBIO B 3€M-
JII0, MaJIo JIETyYM U UCIIApsIIOTCS C TPYIOM.

B psine ciyyaeB 3Tu BelecTBa MOTYT OBITH cCaMOBOCIIIA-
MEHSIOIMIMMUCS WU BOCIJAMEHSIOUIMMUCS OT yaapa WU
TpEeHUS.

B 3aBucuMocCTH OT yCI0BUIl OOCTAaHOBKH, Ka4eCTBa, CBOM-
CTBa BellleCTBA U €r0 KOJMYECTBA, WAYIIEro Ha CO3MaHue OTHe-
BOU mperpanbl, MOCIEIHSSI MOXET BOCTIIIAMEHSThCS TIPUHY T -
TeJbHO (0OOpPOHSIONMIEiCSI CTOPOHON) MM aBTOMATHMYECKU C
MOSIBJIECHUEM B €€ TIpeesiaX HacTynalouieil CTOPOHHBI.

B omHOM cityyae oGOpOHSIOMIAsICSI CTOpOHA BOCILIaMe-
HSIET, TI0 Mepe HEeOoOXOMMMOCTHU, TOSIC OTHEBOW 3alUTHI (3a-
KUTATEJIbHBIE BEIIECTBA) PYXEWHOUW, PYYHOW 3aXKUTaTesb-
HOI rpaHaToli, OMK(MOPAOBEIM IITHYPOM, 3JCKTpO3aIalbHOMI
MallUHKOW U T. 1., a B IPyroM, MpU MPOXOJIe HACTyMarollei
CTOPOHBI Yepe3 ITI0SIC OTHEBOM 3aIllMTHI BCJIEICTBUE HaXMMa
WJIN TPEHUS Camor ABWXYIIUXCSI COJIAT, NeWCTBUS CKPBITHIX
CIOPIIPU30B, OTHEBBIX (PyracoB U T. HI., BEIIECTBO MOSICA OTHE-
BOW 3allMTHI BCIIBIXMBAET, OrOHb MepeaaeTcs 1Mo BCEMY €e
MOSICY, W TIepell HAaCTyMalolle CTOPOHOUW BO3HUKAET TPYIHO-
MpeojoJinMasi OrHeBasi 3aBeca, Iepell KOTOpOW HeTpusTelb B
3aMelIaTeIbCTBE OCTAHABIUBAETCS, a 00OPOHSIOIIASICS CTO-
pOHa, TOJIb3YSCh 3TUM, PacCTPEINBAET €To.

IMosic orHeBoit mperpaabl MOXeET ObITh CO3[aH APYTUM CIIOCO-
O0M, HaMpUMeEpP pa3MelIeHUEM Tepen TUHUEN OOOPOHBI PaCIo-
JIOKEHHBIX BOJU3U APYT OT Apyra cepyii 3aMacKMPOBAHHBIX KU -
KOCTHBIX 3aKUTaTeJIbHBIX (haHAT C CAMOBOCIUIAMEHSTIOLIENCS KU~
KOCTBIO (3aKMTaTeNIbHBIX OYTBEUIOK). [Ipm mpoxome dyepes3 Takyro
nperpaay TAHKW CBOMMMU TYCEHUIIAMHU JIaBSIT 3aXKUTaTeNIbHbIe Oy-
TBUIKWA, CHAPSIKEHUE BCIIBIXUBAET, U OTOHb TIEPENAETCS Ha TAHK C
TEMU WU UHBIMU TMOCTENCTBUSIMMU.

B Benukyio OTedyecTBEeHHYIO BOWHY Ha TaHKOOMAaCHBIX
HampaBJIEeHUIX HAIld BOWCKA, TTIOMUMO OOBIYHBIX MUHHBIX
noJieit, yctpanBanu nojs u3 0yteuiok ¢ KC. Illupoko npume-
HSIJTUCHh OYTBUJIKM M B CHCTEME NMPOTWBOTAHKOBBIX M TIPOTH-
BOTEXOTHBIX 3arpaxiaeHuii, B o00poHUTENbHBIX OOSIX MOI
MOCKBO# MCHOJb30BAIN YX€E «OTHEBBIE BaJIbl» U «I10Js1». Or-
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bIEBBIE BaJibl yCTPAaMBaIN U3 pa3IUIHBIX TOPIOYMX MaTepHa-
JI0B 1 momxuranu oyreuikamu «KC». B MUHHBIX TIONISX 3aXU-
raTeJibHbIe OYTBUIKM pacITojarajy B IaXMaTHOM ITOPSIIKE B
COUYETaHUU C MPOTUBOTAHKOBBIMU MUHaMU. A 1Jisi 00PbOBI C
MeXO0TOoN HalM OOMIBI MCIOJb30BAIU «<MUHOOTHEDYrachl».
B simbl, OTpBITHIE TIepe] MepeaHUM KpaeM, YKJIaablBaJoCh 10
20 6yTBHUIOK M HeOobIKe 3apsiabl BB, moapeiBacMble 1ycTaH-
MoHHO. Iliolaab CIJIOIIHOTO MOpaXeHus Takoro gyraca
cocTaBisuia B cpeaHeM 250 m’.

TakuMm obpa3om, orHeBasl IIperpaja B OCHOBHOM UIpaeT
pOJIb BpEeMEHHO TPYIHOIIPEOTOJIMMOTO OTHEBOIO pybexa u
noAaBjsgIoNle AEUCTBYET HA HACTYIAIOIIYI0O CTOPOHY.

5.9.0rHeBoaHbIE 3arpaxaeHus

OpHuM 13 caMbIX 3PPEKTUBHBIX BUAOB UCKYCCTBEHHBIX
WHXEHEPHBIX MPENITCTBUN SIBISIIOTCS OTHEBOAHBIC 3arpax-
JIeHUS, UCIIOJIb3YyeMbIe B KaueCTBE MPOTUBOIECAHTHON 000-
poHbl. BoeHHbIE crielIMaquCcThl pacCMaTPUBAIOT CO3AaHUE Or-
HEBOIHBIX IpeTrpan B KaYeCTBE OMHOTO M3 BaXXHBIX DJIEMEH-
TOB OINEPAaTUBHOTO O00OPYAOBaHUS TEPPUTOPUM.

OrHeBOAHBIE 3arpaxXAeHusl o0pa3yloTCs MyTeM BOCILIA-
MEHEHMUS Pa3JUThIX Ha MOBEPXHOCTU BOJAbI FOPIOYMX KU -
Kocreil (He(Th, He(TENPOAYKTH U T. II.) UIM cMeceil (Ha-
najiMm u ap.).

Takue 3arpaxmaeHus XapaKTepu3yIOTCS BHICOKOI TeMIIe-
parypoii roperust (>1000°C), cBoiicTBOM HajMIaTh Ha pas-
JIMYHbBIE TTOBEPXHOCTU (A€CAHTHO-BBICAIOUHBIC CPEACTBA),
BBICOKOIT KOHIIEHTpaIei OKUCH yIiiepoaa, HaTudneM CHJTb-
HBIX BO3AYLIHBIX MOTOKOB, 00pa30BaHHbBIX BCJIEACTBME HEAO-
CcTaTKa KMCJI0pOoAa M BTSITHBAIOIIMX IepelpaBOYHO-IECaAHT-
Hbl€ CpelcTBa B 30HY ropeHusi. CoriacHO OleHKE BOCHHBIX
CTeUaIuCTOB, MUHUMAaJbHAS TOJIIMHA TIJIEHKU TOprovei
KMIKOCTH Ha Boje, obecrieunBalolasi BOCIUIaMeHeHUe, CO-
crapisieT A1 6eH3uHa 0,6MM (pacxon 6eH3uHa 0,6 1 Ha 1 M
nosepxHocTH), 11 Hedt 3 MM (3 1 Ha 1 M’). UHTeHCUB-
HOCTb TOpPEHUS TMJIEHKU HehTU U HePTENpPOayKTOB B Cpel-
HeM oKoso 1 MM/MuH. 1o gaHHBIM KMCClief0BaHUI, HANOOIb-
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muii 3¢G@PEeKT NopaxeHUsI JOCTUTACTCSI IIPU CO3MAaHUHM Oda-
TOB TOPECHUS HAa pacCTOSTHUM JIPYT OT Apyra He 6ojee 50 M.

WM3BecTHBl ciy4yad MCHOJb30BaHMUS 3aXKMUTaTeJIbHbBIX
CPEICTB IJISI YCTPOMCTBA 3arpaxKIeHuil Ha Bome B Iiepuon Bro-
poii MUpoBO BoifHBIL. Tak, B KoHI1Ie 1940 r. aHI/IMYaHEe ¢ LEIbI0
3allMTHI OT BBICAAKU HEMELKOro AecaHTa YJIO0XUJIM T10J BOAOIA,
BOJIM3M HEKOTOPBIX YYACTKOB MOOEpPEXbsi, TPYObI C TOpIOYEii
XKUAKOCThIO (HedThio). B HY>XKHBIIT MOMEHT XXUAKOCTb MOTJIa
OBITH BBIITYIlIEHA HAa MOBEPXHOCTb U BOCILIAMEHUTbHCSI. OIHAKO
0O0EBOIT IIPOBEPKM 3TO CPEACTBO HE MOJTYIIIIO.

Bo Bpems oboponnl CeBactononst B 1941-1942 r1r. Hacry-
HaBllIMe HeMelLKUe BoMCKa ObLIM HEOXMIAHHO OCTaHOBJIE-
Hbl CTEHOI OrHS ropeslleil B 66TOHHOW KaHaBe XMJIKOCTH,
MOCTYIAaBIIIEN Tyaa IO TpyOaMm.

CaMy HeMIIbl HCIIOJb30BaIMd OIIEBOAHBIC 3arpakIacHUus
JIOBOJIbHO OTPpaHMYEHHO M (haKTHUISCKU TOJIBKO B KOHIIE BOWi-
HbI, KOTJa BepMaxT BeJ XEeCTOKUEe O000pOHUTENbHbIe Oou. K
TOMY X€ 3TOMY CIIOCOOCTBOBaJia reorpaduyeckasi CUTyallUs:
COIO3HUKM (KaK COBETCKHE, TAK M aHIJIO-aMepUKAHCKUE BOii-
CKa) HacTymajJu BIOJb MOPCKOrO MOOEepeXbs U MOMNEpeK Ha-
MpaBJIeHUSI TEUCHUSI MHOTOYMCIEHHBIX PeK, MOCJea0BaTe/Ib-
HO uXx (popcupys. B 3Tux ycioBusiX OrTHEHHBIC IIperpambl Ha
BOJIe¢ OKa3aJMCh IJI1 HEMILEB OYeHb KCTaTH.

B npecce npuBOOMIMCH CBEACHUS O MOATOTOBKE apMUU
CIIA x cosmanuio B 3amamHoii EBporie OorHEBOOHBIX 3arpaxk-
JNIeHW, 00pa3yeMbIX IyTeM cOpoca B BOAY MMEIOIIMXCS 3aria-
coB HeTU U HEePTENMPOAYKTOB, PACHOTOXKEHHBIX BAOJb BHYT-
PEHHUX BOOHBIX myTei. Ilpu aTOM paccMaTpuBaluCh CIICOy-
IOIIMe CIOCOObl 00pa30oBaHUS ITUX 3arpaxXAeHUM: BBIMYCK
roproyeil XXUAKOCTM M3 pe3epByapoB HedTeba3, paspylleHue
HeTEeIIPOBOIOB B MECTEe ITepeCceUeHMs] MU BOMTHBIX IIpETpa,
MOAPBIB TAHKEPOB M 3JACTUUYHBIX €MKOCTEM, CIyKaIuX IJIst
TPAHCIIOPTUPOBKU HEPTENPOAYKTOB IO BOAHBIM IIyTsM. Jlis
BOCIIJIAMEHEHUS Pa3JIMTOM MO MOBEPXHOCTU BOABI TOplOYEH
KUIKOCTU MpearojaraeTcsl MCIoJb30BaTh CTaHAAPTHBIE BOC-
nJIaMeHUTEeNIU, NpuMeHsieMble Bolickamu apmuiit HATO B or-
HEeBBIX (pyracax, 6akax 1 aBuabomMOax, CHapsI>KeHHBIX HaIlal-
MOM, a TakXke 3JIeKTPOBOCIJIAMEHUTEIU, PaHLEBble W TaHKO-
BBIC OTHEMETHI.
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B apmusx 3anaga B mocienHee BpeMsl 0OJIbIIOe BHUMaA-
HUE YAEJSIETCS UCCAEAO0BaHUIO BO3MOXHOCTEH MPUMEHEHUS
ropIoYrX XMAKOCTed Ha OCHOBe HedTenpoaykKToB. B gact-
HOCTHM, BOCHHBbIC CIEUMUAJTUCThl MIAHUPYIOT UCII0JIb30BaATh
ChIPYI0 HEMTb WU Apyrue JerKOBOCTIIAMEHSIOUIMECS XKUI-
KOCTH ISl YCTPOMCTBA TaK HAa3bIBA€MBIX OTHEBOIHBIX 3aTrpax-
JEeHUN, MPUHIMIT JeCTBHUSI KOTOPbIX OCHOBAaH Ha FOPEHUU
HedDTEeTPOAYKTOB, Pa3jUThIX Ha IMOBEPXHOCTU BOIHON IIpe-
rpaabl (peku, KaHajla ¥ T. I.), KOTOPYIO MPEICTOUT IMPeoIo-
JIeTb MPOTUBHUKY.

Bomnpockl, cBsi3aHHBIE C CO3AaHMEM OTHEBOIHBIX 3arpax-
JIEHW, BOEHHbIE CIEUUATUCTHl pa3pabaThiBalu €llie BO Bpe-
MeHa Bropoit MupoBoil BoiiHbl. OgHAKO OrpaHMYEHHBIE 3a-
macel HeTU ¥ HEe(DTENPOAYKTOB HE MO3BOJMUIMU B TOT MEPUOL
MPUMEHUTh TaKUE 3arpaxaeHusl B IIMPOKUX MacliuTabax Ha
EBpomnelickoM Tearpe BOMHBI. B OCHOBHOM 3TOT TUII MHXeE-
HEPHBIX 3arpaxJIeHUil UCIOIb30Baad (B OTPaHUYEHHBIX KO-
JINYECTBAX) TUTJIEPOBCKME BOMCKA Ha 3aKJIIOYUTEIbHOM 3Ta-
e BOMHBI, KOrJa BEpMaxT BeJl B OCHOBHOM OOOpPOHUTEIbHBIE
Oou, a HampaBJieHWE HACTYIJIEHUSI COIO3HUKOB MPOUCXOIM-
JIO B MOTNEPEYHOM HampaBJeHUM OTHOCUTEIBHO pyces KpyIl-
HEMIIUX peK, pacro0XEeHHbIX B 30HE OOCBBIX ACUCTBUIA.

B nocneBoeHHbI nepuoa B cTpaHax 3amanHoit EBporbl
norpedyseHue HeDTU U HeDTEMPOAYKTOB 3HAYMTEIHHO YyBe-
auyuaoch. Pociu u Mx 3amackl, YTO MO3BOJMIO MTO-HOBOMY
OILIEHUTb BO3MOXHOCTHU YCTPOICTBA OTHEBOMHBIX 3arpaxie-
Huit Ha EBpomneiickoM TeaTpe BOMHEI.

IToutn Bce HedTenepepabaTbiBamILIMe 3aBOAL U 3HAYU-
TeJbHas yacTb HedTeba3 B EBporne paszmMelleHbl 1o 6eperam
pex 1 KaHajoB: Bo @panuuu 17 u3 19 geiicTByommx Hedre-
nepepabarsiBamonux 3aBonos, B ®PI' 28 u3 30, B Hunepman-
JIax - Bce HedTenepepadaThbIiBalOLINe 3aBOMIbI.

MarucTtpaibHble HE(PTENPOBOJbI, pe3epByapHble MapKKU
HedTeba3 U HaJMBHBIE Cyaa, IO B3IJIs1aM BOCHHBIX CIlelua-
JIUCTOB, MOTYT OBbITh MCITOJIb30BaHbI IJIs1 cOpoca HePTU U Hed-
TENPOAYKTOB Ha BOJHYIO IMperpany ¢ lLieJblo CO3JAaHUSI OTHE-
BOIHOTO 3arpaxneHus. He mckimodeHa Takke, 10 X MHEHUIO,
BO3MOXXHOCTbh MPUMEHEHHUS CTIeLMaIbHBIX CUCTEM JJIs CO3/a-
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HUSI OTHEBOJHBIX 3arpakAeHUi Ha BaKHBIX B CTpaTeruyec-
KOM OTHOIIIEHUM BOIHBIX pyOexKax.

B 3aBUCHUMOCTU OT KOHKPETHBIX YCIOBUII cOpoc HehTU
U HedTenpoAyKTOB Ha BOIHYIO MOBEPXHOCTh IMpeanojaraet-
CST OCYILIECTBIISITh IBYMSI OCHOBHBIMU CITOCOOaMU: BKIIIOUEHMU -
€M HaCOCHOTO WM KOMIIPECCOPHOTo 000pyIOBaHUS WIM MO~
PBIBOM CTEHOK pe3epByapa, TpyOompoBojaa, TaHKepa U T. .

ITo MHEHMIO BOEHHBIX CIELIUATUCTOB, YCIIEIIHOMY UC-
MOJIb30BaHUIO HeDTENPOBOMOB sl cOpoca He(TH Ha BOdY B
3HAYUTEJbHOW Mepe CIOCOOCTBYET HaJW4Ue OOJBIIOTO KO-
JIMYECTBa TEepPexXoJ0B TPyOOMPOBOAOB Uyepe3 BOAHBIE Mperpa-
nbl. Tak, TpaHcanbMUWCKUN HedTEeNpoBOa Ha MyTH Tpuect-
HHronpImTanT mepecekaeT 166 BOTHBIX Mperpai, B TOM YHUC-
JIe TaKue peku, Kak M3onuo u TanpsamenTo B Utanum, eitn,
HpaBa, 3anbpuax u UuH B ABctpuu, M3ap u dyHaii B @PT. I1o-
YTU BCE MepexXoAbl 3TOro TpyoompoBoJa - MOIABOIHBIC, 3ar-
JIyOJIeHHbIe HUXKe TMHUU pa3MblBa peuHoro aHa. Yepes Kpymn-
HBIE BOAHBIC TIPETPAABI TPYOBI TTOABOIHOTO TEpPExXoaa yKia-
JIBIBAIOTCS B CMEIMAIbHO COOPYXKEHHBIX TOHHEsIX. KOXHO-
eBponeiickuii HeTeIpoBOd, HAIpUMeEp, Ha yJyacTKe Mepexo-
na gepe3 p. JllopaHC yJIoXeH B TOHHeJ e ITHON 760 M, BBICO-
Toit 2,4 M u mmpuHoi 1,8 M. Hepenko BcTpeyaroTcst mepexo-
JIbl ¥ IPYTUX TUTIOB: 10 3CTaKae WIN CIIEIIMaTIbHO COOPYXEH-
HOMY MOCTY, B BHJIe CAMOHCCYIIIETO MOCTa-TpyOOIpoOBO/A.

ITo MHEHUIO CEIUATUCTOB, TTOPHIB CTEHOK TPYOOMNpO-
BOJla Ha yyacTKe Mepexoja yepe3 BOAHYIO Tperpaay AaeT BO3-
MOXHOCTb YIIPaBJSITh cOpOCOM HedDTU M HeDTENPOIYKTOB Ha
BOJIHYIO TIOBEPXHOCTbH Jlaxke MPU aBTOMATU3UPOBAHHOW CUC-
TeMe yIpaBjieHUs paboToil TpyOOompoBoda, OCTaHABIMBAIO-
1Ieii HaCOCHbIE CTAaHILIMM MPU BO3ZHUKHOBEHWU aBapUHON
cutyauuu. [lepexon Ha pydyHoOe yrpaBjeHUE MO3BOJISIET Ore-
paTopy HEeHTPaJbHO-IMCIIETYEPCKOTO MyHKTa OCYIIECTBIISITh
rnojgayvy MpoaykKTa K MeCTy pa3pbiBa TpyOOmpoBoja.

BoeHHble cnielMaaucThl CUUTAIOT, YTO cOPOC Ha BOAY He-
(™1 UM Apyroii JerkOBOCILIaMEHSIIOIIEHCS XXUAKOCTH U3 Oe-
pPEroBbIX pe3epBYyapoB M TaHKEPOB (WJIM HAJIUMBHBIX 0apX) B
3aBUCUMOCTH OT MPUHSITOTO criocoba MOXeT ObITh Kak He-
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VIIpaBIsIeMBIM (IIPU MMOJAPHIBE), TaK U YIIPABISIEMBIM, T. €. OCY-
LIECTBJISATBCS C MOMOIIbIO TaOEIbHOTO UM MEPEABUXHOTO
HACOCHO-KOMIIPECCOPHOIO0 00OpYIOBAHMSI.

M3yyeHu10 mpolieccoB pacTeKaHUsl HEPTENPOIYKTOB MO
TMOBEPXHOCTU BOJBI U TOPEHUS TUIEHKU PA3JIUTON Troprovyeit
KUIKOCTHU yaeasieTcsl 60JIbIlloe BHUMAaHUE, OCOOCHHO B ILIa-
He 0OpbObI C 3arpsi3HEHUEM BOIHON MOBEPXHOCTU. B aTmx
HUCCAEN0BAHUSX TPUHUMAIOT yyacTue U BOEHHbIE CIlelina-
JUCTHI. B omyOIMKOBaHHBIX MaTepuaaax yKa3blBaeTCs, 9TO
Ha MpoILIeCC pacTeKaHMsl roproveil XKMAKOCTU IO TTOBEPXHOC-
THU BOJAbI OKA3bIBAIOT BIAMSIHUE KOJIUYECTBO PA3IUTOMN KUJIKO-
CTU U ee (UBUKO-XMMUYECKHUE CBOMCTBA, CKOPOCTh TEUECHMUS
BOJIBI, CKOPOCTh U HaIlpaBJIcHUE BeTpa. B HavyaIbHBIIT MOMEHT
BpEeMEHU Tocjie cOpoca Ha BOMY TOpIOYEN KMIKOCTH IIPOIIECC
pacTeKaHusl ee MPOUCXOAUT JOBOJIbHO MHTEHCUBHO, TaK KakK
onpeneisieTcsl B OCHOBHOM JIeliCTBMEeM T'PaBUTallMOHHBIX
cwi. B manpHeimeM 3TOT MpoIece 3aMeIIsSIeTCs U TPOUCXO0-
IWT TI0J MpeobamaloliuM BIUSIHUEM CHJI TMTOBEPXHOCTHOTO
HaTSXKeHUs Ha TpaHUILe pasfesa IBYX cpel: HedTempoayKT-
BO3AYX U HedTenmpoayKT-Bojaa. BsizkocTh HedTempoaykra
BeChbMa HE3HAUUTEJIbHO BJIMSIET Ha MPOLIECC €ro pacTeKaHus
10 TTIOBEPXHOCTH BOABI. XOI Ipoliecca pacTeKaHMS OIpere-
JsieTcs pacuyeTaMu. Tak, 1o COOOIIEHUSIM SIMOHCKOM I1e4aTtu,
MpU 3KCNEepPUMEHTANbHON MPOBEPKE pacYETHBIX HaHHBIX
1000 T HedTH, BBIIUTEIE B MOpE, PACIIPOCTPAHUINCH 3a 6 U B
pamuyce 500 M.

CrneuuaiucTbl CYMTAIOT, UTO MepeMelleHre TIJIeHKU Hed-
TeTIPOAYKTOB MO PeKe WIM KaHaly U MX pacTeKaHUe MpOouc-
XOIUT TOJ BJUSIHUEM MOBEPXHOCTHON CKOPOCTU TEUYEHUS
Bonmbl. Ha a1 mpoliecchl 0Ka3bIBaOT BIMSIHYE CHJIA M HAIIPaB-
JieHue BeTpa. McciienoBaHUSIMU YCTaHOBJIEHO, YTO Apeiid He-
(GTIHBIX MOJEN MPOUCXOAUT CO CKOPOCTbIO, COCTABJSIONIEN
3-4% ot cpemHeil CKOPOCTH BeTpa B IMMPUBOIHOM cjioe. Mu-
HUMAaJbHAaYd TOJILIMHA IUIEHKU Kojebyuercd oT 6-15 MM i
JIETKUX He(dTenpoayKToB (OeH3MH, ra30iijib, MAaIMHHOE Mac-
o) go 20-25 MM gna Hedprtu. TommuHa njaeHKH HedTu Ha
MOpPCKO# BOAe, 0COOEHHO IIOCJe 3MYJbTUpOBaHUS HedTH,
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pocturaet 80-90 MM u 6ojee. TonuuHa MIEHKU 3arylieH-
HBIX He(TEIPOAYKTOB MOXET ObITH elle OOJIbIIEH.

IMogxuranve pasziuToil HeTU WIM OPYroil roprodyeu
KUAKOCTU TUTAHUPYETCS MPOU3BOAUTH C MOMOIIbIO dhochop-
HOW MJIM HATPUEBOM TpaHaThl, 3JEKTPOBOCILIAMEHSIOIIETO
YCTPOMCTBA, OTHEMeTa WM OpyruMm crnocoboM. Ilo pacueram
BOEHHBIX CIELMAINCTOB, XapakKTep BOCIUIAMEHEHUS TNIEHKU
3aBUCUT OT KOHLIEHTpAllMM MapoB roproyeit XMIKOCTH B MPH-
MoBepxHOCTHOM ciyioe. IIpu BbICOKOW CTereHM KOHLEeHTpa-
IIUM MOXET MPOMCXOINTH NEeTOHAIIMOHHOE BOCILUIAMEHEHUE
roproyueit Xuakoctu. Ecium KoHLEHTpalus mapoB roprouei
XKUJIKOCTU HEBBICOKA, TO paclpocTpaHeHue (DpOoHTa rjiame-
HU TI0 TTOBEPXHOCTHU PA3JUTOMN KUIKOCTH MPOUCXOIUT C He-
00JbIION CKOPOCThIO (TOPSiAKA HECKOJBKMX NECSTKOB CaH-
TUMETPOB B ceKyHay). CKOpoCcTh U HallpaBjeHUE BeTpa TaK-
K€ 0Ka3blBalOT BJIMSIHME Ha CKOPOCTb paclpoCTpaHEeHUs
¢poHTa mnameHu. CuuTaeTcs, HaIlpuMep, YTO IPU BCTpeU-
HOM BeTpe CO CKOPOCThIO 1,25 M/C OroHb NMPaKTUYECKU HE
pacrpoCcTpaHUTCS MO TJIeHKe HeDTH, TIepeMelliaeMoil o peke
co ckopocThio TeueHus Boabl 0,8 m/c. [1To Mepe ucmnapeHust
JIerkux pakuuii He(TH YCIOBUS BOCILIAaMEHEHUS MICHKU
3aTpyaHs0TCs. 110 TaHHBIM HEKOTOPBIX UCCIeT0OBaHUMA, TTO/I-
JKOT pas3IMTON He(pTU CTAaHOBUJICS HEBO3MOXHBIM yXKe MOC-
je 6 4 mpeObIBaHUS €€ Ha MOBEPXHOCTU Mops. B apyrux ciy-
yasgx HedTb JIETKO MOMKUIagach Aake Ha BTOpbIE CYTKMU.

Ha BocrnameHeHue roproyeii XXKMIKOCTU OKa3biBaeT BJM-
sIHW€ U TOJIIIMHA ee TJIEHKU Ha MOBEPXHOCTHU Boabl. [1pu Toj-
IIMHe TJIeHKW O0eH3uHa MeHee 0,6 MM, a HepTH MeHee b MM
noakeub UX 6€3 MPUMEHEHUS CIIelMalbHBIX CPEACTB (MTOPOLLI-
KOB, APEBECHBIX OMMJIOK, CTEKJISIHHBIX IIAPUKOB M T. I.) He
yaaBanoch. Bpems ropeHust 3aBUCUT OT TOJILIMHBI TIJIEHKU U
WHTEHCUBHOCTHU BBITOpPaHUS JAHHOTO BUA roproyeil Xuako-
CTU C OTKPBITOI MOBEPXHOCTU. B ombITax aHTIMICKUX U 3a-
MagHOTePMaHCKUX YYEHBIX, MCCIEI0BABIIUX TMPOIECC Trope-
HUS CBIPOIT HeTH, pa3IUTO B Mpyaax, BpeMs TOPEHUS TIIeH-
KU HedTu TommuHou 20-25 MM COCTaBISIIO HEMHOTUM 00-
nee 20 MuH. B ombITax SIMOHCKMX uccieqoBareeli He(Thb, BbI-
JUTast B Mope B o6beme 78 000 M’, rmociie pacTeKaHUs MOJ-
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JXKUrajlach U ropeja B TeueHue 14 MuH. MakcuMalbHbIEC BbI-
COTa IUIaMEHU M TEIUIOM3IYyYeHUEe OTMEYaINCh yXe Imocie 3
MMH. ¢ MOMEHTa TOIXOra.

B Matepuanax uccienoBaHuil yKa3blBaeTCsl, YTO BbICOTA
IUIaMEHM IIPY OYaroBOM IOpeHUHU JocTuraer 6 M u Gosee. B
30HE CILJIOIIHOIO FOPEHUs MJEHKW Ha OOJbIIMX TI0OUIANSIX
(6osmee 4000 M’) BbICOTA MJIAMEHM 4acTo He MpeBbllaeT 1,5
M, TJIaBHBIM 00pa3oM BBUIY 3aTPYAHEHUS MPUTOKA KUCIOPO-
Jla BO3Iyxa B 30HYy ropeHus. TemmepaTypa IJIaMeHU MpU rope-
HUM pa3iInuHbIX HedrenpoaykTtoB gocturaet 1000-1100°C.
Bricokas temmepaTypa IUlaMeHM OOyCJIOBIMBAET CTEIIEHb I10-
paxkeHusl JUYHOTO COCTaBa, HAXOMASIIErocsi He TOJIbKO B 30HE
TOpeHusI, HO ¥ Ha HEKOTOpPOM yIaJleHUM OT Hee.

BoeHHBIE crieIMaMCTBl OTMEYAloT, YTO €CJIM Ha paccTo-
gauu 100-200 M OoT 30HBI CIJIOIIHOIO TOPEHMS BO3MOKHO
MmopaxkeHue BEPXHMX IbIXaTEJbHBIX IMyTel pa3lIMYHON CTe-
MeHU, TO yXe Ha paccTossHuu 10m oOyriuBaercs: ogexaa auy-
Horo coctaBa. Hemocratok kuciaopona (rpu coaepkaHUU €ro
B Bo3ayxe MeHee 15%) 1 BbICOKasi KOHLEHTpAlUsI OKUCU YI-
nepoaa (6omee 0,5%) He TO3BOJISICT XXMBOW CHIIE TTPOTHUBHU-
Ka NpeonosieBaTh OTHEBOJHOE 3arpaxaeHue B MPOMEXyTKax
MEXIYy OTAEJbHBIMU OYaraMu ropeHus. B atux mpomexyT-
Kax 00pasyroTcs TakKe MOIIHBIE ITOTOKM BO3IyXa, KOTOPHIE B
COCTOSIHUM «BCOCATh» B 30HY TOPEHMSI HEKOTOPbIE BUJBI Tie-
pPCMPaBOYHO-AECAHTHBIX CPEICTB.

BoeHHblE crielnanucTbl, MTOMUMO Topaxawiux $hakro-
POB OTMEBOJHOrO 3arpaxJAeHUs, OTMEYaloT OOJbIIOE MCUXO-
JIOTMYECKOE BO3ACHCTBME BHE3allHO BO3HUKAIOIIErOo Ha BOMI-
HOI MOBEPXHOCTUA MOPS OTHSI, TIPUBOJSIIETO JIOAEH B IIOKO-
BOE COCTOSIHUE.

ITpouecc ropeHuss HeTM U HEDTENPOIYKTOB COIMPOBOXK-
naeTcsi obpa3zoBaHUEM CHUJIbLHO KOITSILIEro I'ycToro obsaka
NIbIMa, MOIHUMAIOIIEr0Csl Ha BBICOTY HECKOJbKHUX JECITKOB U
Jlaxke coTeH MeTpoB. BeneHue HazeMHOI pa3BeaKu, a BO MHO-
TUX CIy4dasx M pa3BeIKU C BEPTOJETOB 4Yepe3 TaKylo JBIMO-
BYIO 3aBecy NpaKTuuecku uckioudaetcs. CTaHOBUTCS HEBO3-
MOXHBIM BU3yaJlbHOE NpUIICJIUBAHUE U MPUMEHEHUE CHUC-
TEM OPYXHUS, UCIIOIB3YIOIIUX B CUCTeMaX HaBEIeHMS Jla3ep-
HOE WU TEeIIOBU3ZMOHHOE 00OpyIOBaHUE.
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B neyatu npuBoAsTCS AaHHbBIE, KOTOPbIE CBUIETEIbCTBY-
0T O MOJATOTOBKE B apMUSIX HEKOTOPBIX TOCYIAapCTB K MCIOJIb-
30BaHUIO OTHEBOJIIBIX COOPYXEeHUIN B Oyaymux BoiiHax. ITpu
3TOM M3y4daeTcsl onbIT M3panisi, KoTopslii, mocie 3axBata Cu-
HaCKOro MojiyocTpoBa, MOCTPOUJ CIELMATbHYIO CUCTEMY
IIJISI CO3[IaHUsI OTHEBOJHBIX 3arpaxIeHuid no Bcei JuHumu Cy-
s1Koro KaHajia. HakaHyHe OJIM>KHEBOCTOUYHO# BOHBI 1973 T.
(OkTs10pbCcKas BoiiHa, oHA e BoiiHa cymHOro IHS, OHa Xe
Boiina PamagaHa) uspauJibTSIHAaMU Ha BOCTOYHOM Oepery
KaHaJia Oblja co3naHa Tak Ha3biBaemas «JIluHus bapiesa» (o
(paMunuu ObIBIIEr0 HavyaJbHUKA U3PAUIBCKOTO I'eHepalib-
HOro 1mrabda) - mosioca 00OpoHBI riyomHo#t 10-15 kM.

OHa cocToslyla U3 CUCTEMbI OIIOPHBIX MYHKTOB C 000pY-
JOBAaHHBIMU B HMX TO3ULMSIMU M YKPBITUSIMU JJIsI TAaHKOB,
OpyIuii 1 MUHOMETOB, a TakXXe U3 Pa3BUTOU CUCTEMBI TpaH-
el 1 XonoB coobieHust. OMOpHbIe MyHKThI, MEXIY KOTOPbI-
MU yCTaHABJIMBAJIUCh UHXEHEPHbIE 3arpaxkAeHUsl, MPUKPbI-
BaJlUCb KOMOMHUPOBAHHBIMU MPOBOJOYHBIMU MUHHO-
B3pbIBHBIMU 3arpaxaeHusiMu. «JInnus bapieBa» BKiawuyana
Tak:Ke ImecdyaHble Baiabl BeicoToil 10-20 M, a TakKe OBIIa MOI-
rOTOBJIEHA CHUCTeMa OTHEBOIHBIX 3arpaxkJaeHuil mo pyoexy
Cyaukoro kaHaja. CuctemMa npenHasHavaaach JJisl CIMBa ro-
ploueil cMecu B KaHaJl U CO3JaHUS «MOpSI OTHSI» B Cayyae Ha-
yajla HACTYIUJIEHUS €ruIeTCKUX BOMCK.

B pOTHBIX OMOPHBIX MYHKTax M3paWJibCKUX BOMCK 1O Oe-
pery KaHaja pa3Melllajuch 3allUlIeHHbIe BaJOM MecKa pe-
3epByapbl. OTa cucTeMa BKJtoyaja MoJ3eMHbIE pe3epByaphbl
eMkocTbio o 200 T, TpyOONpoBOAbl OOBSI3KM, HACOCHOE U
KOMITpecCOpHOe 000pyAOoBaHME, a TaKXKe 3JCKTPOBOCILIaMe-
HUTEeJIbHbIE YCTpoucTBa. ['oprouee U3 pe3epByapoB C MOMO-
1IbI0 KOMITPECCOPOB COpachIiBAJIOCh MO TpyOOompoBoAaM Iua-
merpoM 100 MM Ha MOBEPXHOCTb BOAbI U MOAXKMUTAIOCh C TO-
MOIIIbIO BJIEKTPOBOCIIAMENUTEEH.

OmnpoboBanue cucteMbl B eBpajie 1971 r. mokasano ee
3¢ pekTUBHOCTh. BhinyllieHHasi U3 OJJHOIO pe3epByapa Jer-
KOBOCMJIaMeHsoasacs XKUAKOCTb ropesia Mo Bceil upuHe
CyalKoro KaHaja Ha y4acTKe IpoTsskeHHOCThIo 120 M. MHTeH-
CUBHOE TOpEHME KMIKOCTU MPOAOKaIOCh B TeueHUe 20 MUH.
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BcnencTtBue BbICOKOI TeMrmepaTypbl OTMeUaluCh ciyvyau Tie-
HUST OOMYHAMPOBAHUS Yy JIMYHOTO COCTaBa, HaXOJAMBIIETOCS
Ha ynajieHuMu okosio 50 M OT 30HbI TOpeHUsI.

Ho B 60eBbIX yCIOBUSIX 3Ta CUCTEMa TaK U HE Oblja OImpo-
6oBaHa. 6 okTaA0psT 1973 r. BHE3aNMHBIM 3aXBaTOM BTUX CHUC-
TEM cheluaibHO 00ydeHHbIMU ToapasaeneHusmMu APE yna-
JIOCh MPEAOTBPATUTh NMPUMEHEHNE U3PauIbTIHAMU OTHEBOJI-
HbBIX 3arpaxeHuil Bo BpeMsi 00eBbIX neiicTBuii. b pesynbrare
eTUNTAHaM ynanochb ¢opcupoBath Cys1KWUI KaHald U TIPO-
pBaTh «JIuHu10 bapiesa».

ITo MHEHMIO BOEHHBIX CIIEIIMAIMCTOB, Ha EBporeiickoM Te-
aTpe BOWHBI MMEIOTCSI OOJIbIIIME BO3MOXHOCTU JIJISI CO3AaHUsI
OTHEBOJHBIX 3arpaxaeHuii. Bolicka OCHOBHBIX €BpOINENCKUX
CTpaH Ha yYeHUSIX OTpabaThIBAIOT TEXHUKY U TAKTUKY MX TIPU-
MEHEHUS U, B cllyuae BO3HUKHOBEHUSI BOOPYKEHHOTO KOHGb-
JIMKTA, OTHEBOJHbIE WHXEHEPHBIE 3arpakIeHusl 00s3aTeIbHO
OynyT MPUMEHSIThCSI 000pOHSsIoIIelics ctopoHoi. KoMaHaoBa-
HUE apMUil B CBOMX TIJIaHaX MpeaycMaTpUBaeT NIMPOKO UCTIONb-
30BaTh OTHEBOMIHBIC 3arpaKIeHMS, YTOObI OrPaHUYUTH MOOUITb-
HOCTb MPOTUBHUKA U CO3[IATh YCIOBUS JIS1 HAHECEHUST EMY MaK-
CUMAaJTbHBIX TIOTEPDh B XMBOIW CHJIE U TEXHUKE.

CoBceM HeaaBHO, BO BpeMsl KOHGaUKTa B pailoHe Ilep-
cuackoro 3anuBa B 1991 r. Boiicka Mpaka ucnonbp3oBanu B
CBOEU cucTteMe OOOpOHBI PBBI, 3AMOJHEHHBIEC TOpSIIei He-
¢b1b10. HO B coBpeMeHHO# BbICOKOMaHEBPEHHOI BOIHE 3TO
HE MOCTYXWJIO 3aMETHBIM TIPEHSTCTBUEM JIJISI aMEPUKAHCKUX
BOWCK, UMEIOIIMX MOAABISIOIIMIA TEXHOJIOTUUECKUI TIepeBec.
[ToaToMy BTOT TIpMep HE TOBOPUT O MPUHIIUIIMAIBHOM cra-
00CTH TTOAOOHBIX 3arpakIeHM, a BCEro JUIIb O TOU a30y4-
HOI ucTUHe, 4To 0O6opoHa >dhdeKTUBHA U yCTOMYMBA JUIIb
NP TApPMOHUYHOM COYETAaHUU PAZJIUUHBIX CUCTEM OPYKMUS
U METOMOB BElEeHUs BOOPYXEHHOU OOpbObI, ONHUM U3 -
(beKTUBHBIX BUIOB KOTOPOUW U SIBJISIIOTCSI OTHEBOAHBIE 3arpak-
neHusi. Kcratu, obLmpHoe ropsiiuee HedTsIHOE MoJje, CO3IaH-
Hoe Mpakom B npubpexHoit yactu Ilepcuackoro 3anusa, mo-
CITY>KMJIO CEPbEe3HBIM TIPETITCTBUEM JIJISI BOMCK TTPOTUBOCTO-
SIe eMy KOaJTUIMU U TOCTYXXUJIO OJHON U3 MPUYMUH OTKasza
OT JE€CAaHTHOM oTlepallMy Ha MUPaKCKOe MoOepexbe.
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5.10. OroHb-guBEpCaHT

CoBpeMeHHas BOMHA NPUHOCUT HOBbIE HEOXMUIaHHbIE
KOHCTPYKIIMHU ¥ HOBBIE CIIOCOOBI IIPUMEHEeHUsI, HOBbIe 3(dek-
TUBHBIE KOMOMHAIIUM 3aXXKMUTraTeJbHBIX CpeacTB. JluBepcaH-
THI-TIOJIXKUTATEJIN YK€ OKOJIO CTa JIET UCTIOJIb3YyIOT AMBEPCH-
OHHBIE 3a’KUTraTe/IbHbIe MHUHbBI.

Hapsiny ¢ nepe4rciieHHBIMU B IPeAbIAYIINX IJ1aBax BU-
ITaMM 3aXUTaTeJbHBIX CPEIACTB IIPaKTHMKa BOMHBI BBeIa OIS
BOOPYXEHMsI COBPEMEHHBIX apMUI 1 MMapTU3aHCKO-IUBEPCH-
OHHBIX OTPSIIOB, OMEPUPYIOIIUX B ThUIY Bpara, crieuuajin3u-
pOBaHHbIC 3aXKUTaTeJIbHBIE CpPEICTBa, IIPUMEHSIEMbIE BpY4Y-
Hy10. JleiicTBUE MX MOIOOHO NEeHCTBUIO PYUYHBIX 3aXKUTATEIhb-
HBIX rpaHar. OT MOCIegHUX OHU OTJIMYAIOTCSI MPOCTOTOM yC-
TpolicTBa U BocIlamMeHeHus. K 4ucay 3TUX CpPeAcTB OTHO-
CATCS: TEpPMUTHBIC IIAIIKKY (OOBIKHOBEHHBIE U C 3aMeIJICHU -
€M), TEepMUTHBIE ITaTPOHBI M TEPMUTHBIC Iapbl. Bor kKak ObLIn
YCTPOEHBI U NEMCTBOBAJIN TUBEPCUOHHBIE 3aXKUTaTEIbHbBIE
GoemnpuItachl CepeIUHBI YIIEAIIero BeKa.

Hcnonbp30Baiych KaK HITATHBIC 3aXKUraTeJbHbIEe HIAII-
KH, TaK U CIIELICPEICTBA, 3aMacCKMPOBaHHBIE 1101 OOBLIYHEIE
ObITOBBIC TIpenMeThl. OOBIKHOBEHHAsT TEPMUTHAsI IIaIKa Ipe-
CTaBJIsIeT OPUKET MPECCOBAHHOIO TepMUTa C BMOHTHUPOBAH-
HOM B HEro 3BC3IKOI BOCILJIAaMEHEHMS MJIM C BOCILJIAMEHU-
TEJIbHBIM COCTaBOM, 3aIlIpECCOBAHHBIM C OCHOBHBIM TEPMMUT-
HBIM CHapsDKEHHEM B OyMakHOUW MM KapTOHHOM 00O0JIOUKE.
K 3Be3nKe mjiM BOCTJIAaMEHUTEIbHOMY COCTaBY MPUCOEINHSI -
ercsa HeboJsblIoi oTpe3ok (5-8 cM) OukdopaoBa LIHYpA.
IIlamka BocmiaMeHsIeTCSI HaJOXEeHHUEeM CIIMYKU Ha cephlie-
BUMHY cpe3a OMK(opmoBa ITHypa W TOCIEAYIOIINM 3aXKura-
HUEM ee IMyTeM TPEeHUs HaMa3KoW CINUYEeYHOU KOpoOKU
(OOBIYHAasT TEXHOJOTUSI PadOThI MOAPBIBHUKA).

ITamka pasropaercs 4yepe3 15-20 ¢ ¥ UHTEHCUBHO TO-
PUT, B 3aBUCHUMOCTH OT KayecTBa M pojaa CHapsKeHUS, B Te-
gyeHue 45 ¢ m gaxe 1o 1 MuH.

TepMuTHas mamka ¢ 3aMelJIeHUEM MOXKET ObITh paccuu-
TaHa Ha KpaTtkoBpeMeHHoe (oT 30 mo 40 ¢) U moaroBpeMeH-
Hoe 3amemieHue (ot 30 mo 60 mun). Lllamku ¢ 3amemiieHueM
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MOTYT OBITh C MMUPOTEXHUYECKUM
WU XUMUYECKUM 3aMeJICHUEM.

I[TuporexHuueckuit 3amen-
autenab (0Tpe3oK OukdoproBa
IIHYpa) COOTBETCTBYIOLIEH IJIU-
Hbl OOBIYHO TPUMEHSIETCS IS
CO3/1aHMSI KPaTKOBPEMEHHOTO 3a-
MeieHUS (HECKOJbKO AECSTKOB
CEKYHI WK 2-3 MUH.).

XUMHUYECKUH 3aMeaIUTeb
JIaeT 3aMe/IJIEH1E B HECKOJIbKO Jie-
CATKOB MUHYT U OCHOBAH Ha JAeii-
CTBMM CEPHOM KHUCIOTHI, Mpoea-
IOIIE  METAJUIMYECKYIO WU
MHYI0 1uadparMy Wi mpocayu-
Balolielics yepe3 MOPUCTYIO AU-
aparmy.

[Mamxka (obmmit Bec 0,5 Kr)
MpeacTaBlIsIeT cOO0 XECTSIHYIO
WJIU KapTOHHYIO KOPOOKY, B KOTO-
py1o BIpeccoBaH TepMurt. Ilpu
MIPECCOBAHUU CHAPSIXEHUS OT-
MPECCOBBIBACTCSI OTBEPCTUE IS
3BE€3JKW BOCIIJIAMEHCHMUS; OHA
MOHTHPYETCS Ha OTAEJIbHOMN Xe-
CTSIHOM Auacdparme BMECTe C OT-
pe3koM Oukdopnosa mmnypa. Ilo
LEeHTpY AuadparMbl BHIPE3aHO
ra3ooTBO/IsIIEEe OTBEPCTUE, 3aK-
JICEHHOE KapTOHHOW KPBIIIKOM;
cOOKy muadparmel ciejlaHo OT-
BepcTre (ImamMeTpoM 7-8 MM),
CKBO3b KOTOpOE MOBepX Auad-

OroHb - AUBEPCAHT

TepmuTHas Lwallka ¢ KOPOTKUM
NMMPOTEXHNYECKUM 3aMmessie-
Huem: 1 - XecTsiHasi Kopobka;
2 - 3Be3fka BOC/IaMEeHeHUs;
3 - Kkpbiwka;, 4 - KapTOHHbIN
KPYXOK, 3aKkpblBaloLmii  ra3o-
oTBOAsILIEE OTBEPCTHE;, 5 -
XecTaHas anapparma, Ha Ko-
TOPOVi CMOHTUPOBAHAa Crnvpasb
bukgopaosa wHypa;, 6 - n30-
NIIUNOHHas nedTa; 7 - 1ep-
MUTHOE CHapsixeHne (npecco-
BaHHbIi TepMmut); 8 - rHe3no
3BE34KN BOCIM/IAMEHEHUS

parMbl BbIBeieH cpe3 OMKgopaoBa IIHYpa; OTBEPCTHE U Cpe3
LIHYypa 00Ma3aHbl TEPOUYHBIM COCTaBOM. [Ipyroi KoHel LIHY-
pa mpHKpeIJeH K 3Be3Ke BocIiaMeHeHus. Ilociae oTmpec-
COBKM CHAPSIKEHUSI CMOHTUPOBaHHAsl BOCIIJIaMEHUTEIbHAS
rojioBka (nuacparma, OMK@OpPIOB LIHYP U 3BE3AKa BOCILIA-
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MEHEHMSI) BCTABJISIOTCS B KOPIYC IIAIIKU (3BC3Ka BOCTIIa-
MEHEHMSI TOUYHO BXOJIUT B BBIIIPCCCOBAHHOC OTBEPCTHE) U IS
repMeTH3alluy IoaMa3biBaeTcs JakoM. I1loBepx BocIIaMeHN-
TeJIbHON TOJIOBKM HaleBaeTCs XEeCTsHas KpbllKa, KoTopas
oOMaTbiBaeTCs M30JISILMOHHON JIEHTOW MJIsI TepMeTU3aluun
MIpY IOJTOBPEMEHOM XpaHEHUU.

Jlst 3akMraHus malllKyd HY>KHO CHSITh KPBILIKY, TPOBECTU
HaMa3Ko#l COMYeYHOU KOpOOKM IO TEePOYHOI TOJIOBKE U
IIAIIKY MOCTaBUTh WJIM OPOCUTb Ha OOBEKT, KOTOPBI Tpedy-
ercsa 3axeub. Yepe3 30-40 ¢ HaumHaeTcs BoCIUIaMEHEHHE
IIAIIKK;, OHA WMHTEHCUBHO ropuT oT 40 mo 50 c.

TepmuTHas 1IalIKa ¢ J0JTOBPeMEHHBIM XUMUYECKUM 3a-
MEIJINTENIEM IIPEACTaBIsSIEeT COOOM KapTOHHBIN LWJIMHIpD, 3a-
MOJHEHHBIN TEPMUTHON cMechio. [l 3aKUTraHUs 1IAlIKU C ee
¢yTaapa CHUMAIOT KPBIIIKY, BRIHUMAIOT aMITyJly U BCTaBJISIIOT
yIapHUK, 3aTeM HaXXMMAIOT IO 0TKa3a YIapHUK, aMITyJTy BKJIa-
IBIBAIOT B A€pKaTeib, (PyTIsip 3aKpbIBAIOT U IIAIIKY CTaBsAT B
BepTUKAJIbHOE IOJ0XeHUe (00513aTeIbHO) B TOM MECTe, Iie
KeJaTeIbHO co3aaTh ovar orHs. IlomoOHas 1iamika Bocruiame-
HsieTcs yepe3 30-40 MUH. ¥ TOPHT MHTEHCUBHO JI0 1 MUH.

TepMuTHBIA MATPOH TpPEACTaBIsIET COO0N MeTalIn-
YEeCKWM WIM KapTOHHBI UMJIMHIAP, 3aloJHEHHBIH TepMUT-
HOW CMECBHIO C OTAEJIbHOMW 3BE3NKOW BOCIIJIAMECHEHUS WJIU C
3alpecCOBaHHBIM BMECT€ TEPMUTHBIM CHapsiKeHUEM U BOC-
MJaMeHUTEJIbHBIM COCTABOM C KOPOTKMM 3aMeIIUTENIeEM
(OukdopaoB IIHYpP, CTONMUH) UK Oe3 HEro, ¢ TEPOYHOU TO-
JIOBKOU BBEPXY.

151 BoCIJTaMeHEHUS TTaTpOHA BCKPBIBAIOT KPBILIKY; MTPHU
TPEeHUU HaMa3KoW CIMYEYHOM KOpPOOKM O TOJIOBKY MaTpoHa
MOCJIeAHUI BOCIJIAMEHSIETCS WJIM HEMEUIEHHO, WJIM C 3aMell-
JeHueM ot 3 1o 5 c. ITaTpoH roput UHTEHCUBHO 10 1 MUH, B
3aBUCUMMOCTH OT KOJMYECTBA CHAPSIKEHUSI U €ro pelernTyphl.

TepMUTHBIN 1Iap MpeacTaBIsSeT COOOM IIap, OTIPECCO-
BaHHBIN U3 TEPMUTA OJHOBPEMEHHO C TEPMUTHBLIM 3amajioM
¥ TIOKPBITHIM 0CO00M BOCIIJIAMEHUTEIBbHOM PyOaIlKoil, 3aro-
palolelicss oT TpeHMusl (cmuyeyHast Kopooka). OObIYHO IIaphbl
npuMeHsioTes BecoM ot 100 o 300 r (mmamerpom 35 1 60 MMm).
IITap 3axkuraercst pe3KUM TPEHHUEM OCOOOM TepKOI MJIM Ha-
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Ma3Koi CIMYEYHO KOPOOKM MO MOBEPXHOCTU BOCILIAMEIHU-
TeJbHOU pyOaliku; 3aropaeTcs oH 4yepe3 2-3 ¢ M TOPUT, B
3aBMCUMOCTU OT Beca, oT 30 ¢ 1o 1 muH. BMecTo Bocmiame-
HUTCJIBHOW pyOalllku B 1Iap MOXET ObITh BIPECCOBAH 3amal,
MMPOXOASIIUI TT0 ero JuameTpy.

3axuratebHble TEPMUTHBIE IIAIIKK (OOBIKHOBEHHbIE U
¢ 3aMeJJIeHrMeM), TTaTPOHbI U IIapbl TPUMEHSIIOTCS IS MO/~
JKora 3JlaHui U JepeBO-3eMJISIHBIX COOPYXEHMI, CKIaA0B C
OoemnpunacaMu, ¢pypaxoM, roploYynuM, CHapsKeHUEM U 00-
MYHIMPOBaHMEM, a TAKXe CaMOJIETOB, aBTOMAIIIMH, aBTOLM-
CTepH C TOPIOYMM U IJISl MMOPYU OPYXKUS U IIpoueil OoeBoit
TEXHUKU TPOTUBHUKA.

Cnenyer o6paTuTh BHUMaHUWE Ha MHOTOYMCJIEHHbIE, UC-
KYCHO 3aMacKMpPOBaHHbIE 3aXXKUTaTeJbHbIE CPEAICTBA, IPUME-
HsIEeMbl€ areHTYpPOI JJIsl BHITIOJHEHUS] TUBEPCUOHHBIX aKTOB.

Hionb 1917 1. OT npuyasoB HbIO-HOPKCKOTO MopTa B AH-
[JIMIO OTOLUE MapoXoid, Harpy>XXKeHHBIU opyxXueM 1 0oerpu-
nacamMu. Ho B aHTIMiACKUIT TOPT Ha3HAYEHUST OH He TTPUObBLI.
bruta monydeHa TOJNBKO KOpOTKasl paauorpamma: «Ha mapo-
xoze noxap. PByrcsa cHapsiaei». M Bee. Tlapoxon Bogousmele-
HUEM B MATHb ThICAY TOHH OecciienHO ucue3 B ATJaHTUYEC-
KOM OKEaHe.

IToxap u rubenpb mapoxoja
ObLIM BBI3BAaHBI 3aKUTaTebHBIM
YCTPOWCTBOM, KOTOpPOE MO BHEI-
HEMY BUIY TpEICTaBJIAI0 COOOM
curapy, noaOpOUIEHHYI0O HEMeEll-
KMM JUBEPCAHTOM. YCTPOMCTBO
«32XUTaTeNIbHOM curapbi->, CKOH-
cTpyupoBaHHOU B 1915 r. Hem-
nem Banbsrepom Illene, ObLIO
O4YeHb npoctoe. Ee CBUHIIOBBIN
TpyOuaThll KOpHyc pa3MepaMu C
OOBIYHYIO CUTapy cCHapsxajcs i

pasmep): 1 - BOcriaMeHuUTesb-
CUJIBHBIM 3aXUTATCIBHBIM CO- o0’ D6 ka saropaercs or
CTaBOM U XUMHUYECKUM B3PbIBA- 7tpeHus Hamaskori Crim4eyHosi
teaeM. KopItyc anckoil MallIMHKU  kopoBku;, 2 - TepmuT (npecco-
pasnensacst Meperopoakoil Ha BaHHbIN);, 3 - TEPMUTHbIV 3anan

TepMuTHBIV Wap (HaTypasbHbIi
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JIBE TIOJJOBMHBI. B 0MHOI MOJTOBUHE HAXOAWIaCh CepHasl KHUC-
JIOTa, a B APYrOM - pearnupyroouniasi ¢ CEpHON KUCIOTOW U BbI-
Jenstolas mpyu 3TOM OOJIbIIIOe KOJIMYECTBO Terjia cCMeCh Be-
1IeCTB (HanmpuMep, XJOPHOBATUCTbIN Kajuid, CMELIAHHBIN C
caxapHoii nyapoit). B Hy>XXKHbIII MOMEHT curapa npuBoAUIaACh
B AerictBue. Ilocne pa3beaaHus Meperopojku B «CUrape» mpo-
WCXOIUJIa peaklvsl B3aMMOJIEUCTBHUS 3TUX BEIIECTB, COMpPO-
BOXKJalo0111asics B3pbIBOM M 00pa3oBaHuEM IiaMeHu. Y B Tom
MecTe, e curapa HaxoAujach, BO3HMKAaJ CWIbHBIA IOXap.

Hewmelikast pazBenka IIMPOKO MPUMEHSLIA 3aXKUTaTeIbHbIE
«cHurapbl» Kak Bo Bpems IlepBoit MUpOBOI BOMHBI, TaK 1 B IOC-
JIEAYIOLIUKN TIEPUOL MEXIY BOMHAMMU.

JABepCUOHHBIEC 3aXKUTaTeJIbHbIE CHAPSIAbl UMEIU CaMylO
pPa3IMYHYIO0 KOHCTPYKIIMIO U BHEIIHUU Bua. M3roToBisauch
OHM B BHJI€ KapaHAalleli, aBTOpyYeK, NallMpOCHBIX KOPOOOK,
Jlaxke WHCTPYMEHTa W Pa3JIMYHbIX paclpOCTpaHEHHBIX B OOU-
Xoje MpeaAMeTOB (M3BECTHO IIPUMEHEHHUE 3aXKUTaTeJIbHbIX yC-
TPOMCTB, O(POPMIICHHBIX B BHJIE MOJIOTKA, Ta€YHOTO KJIIO-
ya, pybaHka u T. 1.). C OMOILbIO TAKUX CHAPSIOB TOJbKO B
CIIIA 651710 B30pBaHO M COXKEHO CBBIIIE 40 BOGHHBIX ITpe/l-
NpUsATU U 47 MapoXoJ0B, HATPYKEHHBIX BOGHHBIMU Ma-
tepuanamu. llIupoko mpuMeHSININCh TUBEPCUOHHBIE 3aXKH -
raTeJibHbIE CpeICcTBa U BO BpeMs BTOpoil MMpPOBOI BOWHHBI.

Oco00 HEOOXO0AMMO OCTAaHOBUTBHCS Ha UCKYCHO ClejaH-
HOM 3aXXHUIaTeJbHOM CpPEICTBE, M3BECTHOM IO Ha3BaHUEM
«CUHero KapaHjaalia», IPUMEHSIBIIErocs repMaHCKUMU AU~
BepCaHTaMM B CaMbIX HEOXUAAHHBIX cay4dasx. JnanHa 3Toro
kapaHgama 175 mw,
toamuHa 4,1 MM, Bec
12,5 . Ilo Buay oH npe-
CTaBJISIeT CO0O OOBIY-
HbIA CUHUN KOHTOPC-
kuii Kapangami. Comep-
XKUMOE «KapaHpaalia»

3 1 4 COCTOAJIO U3 LECJIIYJI0-
a)fwrareanan curapa Llene: - CBUHLIO- WIHOI pr6KI/I, HAOJ -

BbIi kopriyc; 2 ~ cepHasi kucaota; 3 - xsiop- .

HOBATUCTBIV KaJinkii C caxapHow rnyapoui; 4 - HCHHOU CMECBHIO XJIOP-

rneperopojka HOBATOKMCJIOT'O KaJIu,

222



OroOHb-ANBEPCAHT

Cxema ycTpowicTBa «CcuHero» kapaHgawa; 1 - kapaH-
JalHeli rpaut; 2 - CTeHka kapaHgalua w3 Uesnysio-
vaa wam npeccoBaHHou 6ymaryv; 3 - ABYXCTOPOHHSIS
CcTek/IsiHHasi kosiba ¢ CepHOVi KUC0TOW, 4 - pbiyar asis
obnambiBaHusi Konbbl; 5 - bepTonetoBasi cosib M opra-
HM4Yeckoe BeLecTBO

OpraHMYecKoro BellecTBa (caxap) M CTeK-
JISHHOM aMITyJIKM, 3alMOJJHEHHOW KOHIIEH-
TPUPOBAHHOI CEPHOM KMCIOTOU. AMITYJI-
Ka 3aKaH4YMBajach KanWISIPOM Ha paccTo-
SHUM 11 MM OT TyIIOro KoHIlla KapaHjalia;
3/1ECh X€ HaXOAWJIOCh CKPBITOE yAapHOe
IIPUCIIOCO0IeHNE B BUAE KHOIKM, pa3ou-
BaBllIee aMITyJIKY OT HaxkMMa Tajblia. Mex-
Iy 3TUMU IBYMSI OCHOBHBIMM YacTSIMH Ka-
paHjama, UMEHHO UEJUTYJTOUIHOU TpyO-
KOI CO CMecChI0 XJlopaTa Kajaus U caxapa u
AMITYJIKOM C CEpHOM KUCJIOTOM, rmomelna-
Jlach nuadparmMa M3 00OXKKEHHOU TJIMHBI,
paccuMTaHHasl Ha MpocayMBaHWE CEPHOM KMCJOTHI B U3BEC-
tHOe Bpemsi (10-30 muH.). KoHIleHTpUpoBaHHAsi KUCIOTa U3
pa30UTOM aMIyJKM, MPOCOUYUBIINCH B YCTAHOBJIEHHOE Bpe-
M$ CKBO3b fUadparmMy, BbI3biBajla HEMEIJEHHOE BOCILIaMe -
HeHHue ¢ o0pa3oBaHMEM MHTEHCHUBHO TOpSILEro mjaMeHH,
HalleJJo YHUYTOXAaBIIEero KapaHaail, He3aBUCHMO OT TOTO,
ObLI JIM OH OKPYXEH TOploYMM MaTepualoM WJIM HeT. DTOT
KapaHJalll, TaKUM 00pa3oM, He OCTaBJISI MOUYTH HUKAKMX ClIe-
OB Ha MecTe ero npuMmeHeHMs. Takue KapaHaalid OObIYHO
MIPUMEHSIMCH IS TIOIXKO0ra CKJIaa0B XJIONKa, OOMYHIMpPOBa-
HUsI, BOGHHBIX MaTepuanioB, amM0apoB, 3J1eBaTOPOB, a TaKxke
IJ1s1 Tojora ¢abdpuK, 3aBOAOB, ITIAPOXOAO0B U T. 1. XpaHeHUE U
HOIIIEHME TaKMX KapaHJalleit HUKaAKMX MOJ03PEHUN HEe BbI-
3bIBa/I0. B 3TOM 3axuraTelbHOM IpUOOpe ObUT IIPUMEHEH 3a-
nai Kabanpuuka.

Cosetckuii uzobperarenb A. T. KauyruH, oguH u3 coaB-
TOPOB «KOKTeWJII MosotoBa», B 1941 r. paspaboTa Ijis1 mapTu-
3aH OUBEPCUOHHOE 3aXKUTaTeJbHOE CPEeICTBO, KOTOPOE CMOT-
JIO 3aMEHUTDb Ae(UIIMTHBIE U JOPOTME MarHUTHbIE MUHBI. W3-
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roroBjaeHHass KauyruHbIM MacTUKa MOXOAWJIA Ma OOBIYHOE
MBLJIO, €10 1aXKe MOXHO ObIJIO MBIThCSI, U TIO3TOMY HE BbI3bIBa-
JIa TIOJ03PEeHUI Y HEMILIEB M ITOJHMILEeHCKIMX HAa OKKYITMPOBAH-
HBIX TEPPUTOPUSAX. B cocTaB «ImapTU3aHCKOTO MBIIa», KpOMe
CcOOCTBEHHO MbLIa, 100aBIsIu (ochOpHBIE COEAUHEHUS - U
9TO He CJydYailHO: oTmajaja HyXjaa BO B3pbIBaTeJsIX U BOC-
IiaMeHuTensax. [lapTusansl MPpUKPETISIIM MACTUKY K Baro-
HaM, a KoTja Ioe3a Habupasa cKopocTh, (occhop HauMHaJ UH-
TEHCUBHO OKUCIISITBCS IIOJ BO3[eiCTBUEM HabOerarouero mo-
TOKa BO3/yxa W 3aropajcs, MojXurasi MacTUKy, a Ta pa3BuBa-
Ja TeMneparypy 6osee 1000°C, Tak 4TO OT 3TOro Xapa IIOJIbI-
xan n Metat. [Ipy 3ToM ycTaHOBUTL MPUUMHY MoXapa, Thoe 1
KOorjga OH 3aHsJicsI, ObLIO
HEBO3MOXHO.

Cnenyer OTMETHUTbD,
YTO TpUMEHEHUE 3aXKura-
TEJIbHBIX CPEACTB IIpH ITU-
BEpCUU OOBIYHO JACT pe-
3yJIbTaT, 3HAYUTEJIbHO
JIYYIIIUHA TI0 CPABHEHUIO C
HUCIIOJIb30BAHUEM Jaxe
KPYITHBIX 3apsiioB B3pPHIB-
yaTeix BemiecTB. Iloxap
MOXET paclpOCTPaHUTh-
C M IPUYUHATh 3HAUYU-
TeJIbHO OOJbIINI yIIepo,
Hexenu B3pbiB. Kpome
TOTO, 3aXKHUraTejbHbIE

= CHapsiAbl 00JagaloT Malbl-

JvBepcrioHHas TepMuTHas Lallka C Ko- MU pasmepamu. Mx jerko
POTKUM MUPOTEXHUYECKUM 3aMensieHn- 3AMACKIDOBATD TIOA OKDY-
em: 1 — xecTsHasi Kopobka, 2 — 3Be34Ka p A py
BocrinameHenns, 3 — kpbiwka, 4 — kap- KAOIINAC IMPEAMCTHI, U,
TOHHBIV KPYXOK, 3akpbiBatowmii razoor- TaK KaK OHM CroparoT 6e3
BoAsiLLee oTBepCcTne, 5 — xectsaHas au- ocTaTka, OBIBACT TPYOHO
Srpans Gimopioss wiypa, 6 - sa. DPVICHMTE, OTIEro mpo-
JIIUNOHHas /1IeHTa, 7 — TEPMUTHOE CHa- M3oHIe 1'[0>Kuap. B pe3yJib-
psixxeHne (NpeccoBaHHbIA TepMmuT), 8 — TaTé CJAYy4YauHOCTH WA
rHe3no 3Be3/04YKW BOCMIaMEHEeHUSs ANBEPCHUN.
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IToaToMy Kak B MUpPHOE, TaK 1 OCOOEHHO B BOEHHOE BpE-
MSI Ha TIPEINPUITHUSAX, CKIaaaxXx U B TPAaHCTIOPTE TPeOyeTCsT uc-
KJIIOUMTEIbHAS OAUTENIbHOCTD C LIEJbI0 OOHAPYXXEHUS U Ipe-
TOTBpallleHUST NEWCTBUS TUBEPCUOHHBIX 3aXUTATEIbHBIX
cpenctB. Besikuit MOCTOpOHHUM, TUIITHUNA WM OKa3aBIIUNACS
He Ha MecTe IpeaMeT HeOoOXOIMMO TIIATEJIbHO MHPOBEPSTh.
ToJlbKo OAUTEIBHOCTh OOCIYyXXMBAaIOIIEero nepcoHana (Uiau
JIMYHOT'O COCTaBa, €CJIM YTOOHO) MOXET MpedOoTBPATUTh BO3-
MOXHBII MoXap M KaracTpody.

5.11. AtomHOoe nnamsq

CepeauHa 40-x TogoB MUHYBIIEro Beka OblLia 03HAaMEHOBa-
Ha BeJIMYANIIINM OTKPBITHEM YeJIOBEUYECTBA - yUCHBIC-(PU3UKA
pPacCKpbUIM TaliHYy aTOMHOM 3Hepruu. JItonu moka He 3HaIOT 00-
Jilee MOIIHOTO MCTOYHMKA 3HEPTUHM, YeM DHEepTrusl aTOMHOTO
sapa. B3pbIB aTOMHOI 60MOBI, KaK M3BECTHO, COTIPOBOXIAETCS
BO3AYIITHOM yIapHOI BOJHOW, MHTEHCUBHBIM CBETOBBIM (TEII-
JIOBBIM) M3JyY€HUEM M IIpOHMKalollei panuanueit. nepHbliin
B3pBIB, TOUHEE, €T0 CBETOBOE M TEIJIOBOE M3JIydeHME, 00IamaeTt
KOJIOCCAJIbHBIM 3aKUTaTeJIbHBIM AEUCTBUEM.

[Motpsiciiine Mup ssIepHBIEe B3PHIBEI, TPOU3BEACHHBIC aMe-
pYKaHIIaMU B aBrycte 1945 r. Hag SMOHCKMMU ropogamMu Xu-
pocumoit 1 Haracakm, MTHOBEHHO YHECJIU XKMU3HU COTEH ThI-
CsI4 JIIOJIEN.

PanHuM ytpom 6 aBrycta 1945 r. B 8.15 Hag Xupocumoii
BCIIBIXHYJIO BTOPOE COJIHIIE. DTO CcTpaTernyeckuii Gomoapau-
poBmuk CIIA B-29 «Bnoma I'aii», Ha3BaHHBIN TaK 110 UMEHU
MaTepu KOMaHaupa 3Kunaxa rnoakoBHuka ITojs Tubocrea, copo-
CWJI TSITUTOHHYIO aTOMHYIO (YpaHOBYI0) 00MOy «Marbii». T1o
BOCIIOMMHAHUSIM aMePUKaHCKUX ITWJIOTOB, COPOCUBIIUM A-
60MOy Ha XMPOCUMY UM B UHMCJIE IPOYNX 3adaHUMN OBLIO MpHU-
Ka3aHO COCUUTATh ITOKaphbl, BBI3BAHHbBIE B3pBIBOM aTOMHOI O0M-
o0n1. Ho 3amaHme sKumax BBIITOJIHUTH HE CMOT: BECh TOPOI OBLIT
00BIT MopeM orHs1! Beckope moxkap NpuHsII KaTacTpopuiyecKue
¢GOpMBI: BCe TOKAPHI CIVINCH, TIepelins B OTHEBOM IITOPM. by-
LIYIOLIMM OTHEM ObL1a oXBaueHa Iuiowanpb 11,5 km’. Bbuiy yHuY-
TOXEHEI BCE TOPIOYME MaTepHaIbl, OT HECTEPITUMO KapKOTO
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PavioH snuueHTpa B Haracakm (pavioH B paguyce 300 M) Ao u nocse B3pbi-
Ba aToMHOV 60M6bI

OTHSI TIOCTPaAa0 MHOTO 3MaHWiA, B TOM YMCJIe TIOCTPOCHHBIX
Jaxke M3 HeCropaeMbIX MaTepHasioB.

Takag xxe yyacTb MOCTUIIA U JPYTOM SITOHCKUI TOpOJ, -
Haracaku. YTpom 9 aBrycra 1945 r. B HeOe HEOXUTaHHO MO-
SIBUJICSI OAWHOYHBLIA aMepUKaHCKUI OomGapaupoBIIuK. OT
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HETO OTHEeJUIICA TpeaMeT, Hal KOTOPBIM PacKpBUICS OebIit
Kyron mapairoTta. CaMosieT pe3ko MOBEpPHYI U UCUe3 3a Bep-
IIMHAMU TOp, a Yepe3 HeCKOJbKO MTHOBeHMIT Haracakm o3a-
puna spyaiiias BCnblilika. B cauTaHHbIe CEKYHABI B3PBIB TLTY-
TOHUEBOI 00MObI «TonCcTSIK» (Ha3BaHHOU Tak, IO CllyxaM, B
yecTh Yepuniuist) yHec 75 ThICSY YeoBeUYeCKUX XKu3Heit. Bo-
CeMHaMlaTh ¢ IMOJIOBUHOM THICSIY JOMOB JIeXKalll B pa3Baju-
Hax. Tpm yaca mocie B3pbIBa HEOO COYMIOCH YePHBIM paaro-
aKTUBHBIM JOXIEeM. XJIOIbs Meljaa KpYXUJIuch Hal MOpeM
moxxapoB. Korma oHM TIpeKpaTUinch, 3aAbIMUIIACE IPYyTHE KO-
ctpbl. Tpu OHS M TpU HOYM CHELMaNIbHBIE OTPSIAbI XIJIU OC-
TaHKU Jiofeii. XOpOHUTDb MX MO-IPyroMy He ObIJI0O HU CWJI, HU
Bo3MoxHocTel. M 310 mpu Tom, utro aToMHasi bomba ObLia
cOpollleHa ¢ MpoMaxoM, B CTOPOHE OT LIEHTpa ropoxa, a Ty-
MaHHas MoToJa 3HAYNTEIbHO YMEHBIINIA 3aKUTaTeTbHBII
a¢dexT oT aTOMHOro B3phbiBa!

Crnengyer 0co00 OTMETUTH, YTO 00a HECYACTHBIX SITTOHC-
KUX Topoja SBJSUIMCh TUXMMM MPOBUHIIMATbHBIMU TOpOIa-
MHU. B HUX OTCYTCTBOBaIM CTpaTeTMYeCKe BOCHHBIE OOBEK-
Thl U UX OOMOAPAUPOBKY MOXKHO OOBSICHUTH TOJBHKO OTHUM:
XeJTaHWeM aMepMKaHCKOTO KOMaHIOBAaHWSI YHUUTOXWTH
caMu ropoja, T. €. JIOeH.

M TOITHOCTBIO YHHUTOXIUT ITTOHCKHE TOPOIa BCE K& OTOHbD:
€CJIM ymapHas BOJIHA YHUUTOXMJIA TOJbKO HUX LIEHTPAJIbHYIO
JacTh, TO OTOHb 3aBEPINUJI YHUUTOXEHHE TPUIIETAIOIINX
paiioHOB.

AToMHaa 6o0m0a KakK opyXue 3axuratesnbHOro
Aencrevs

3axuraTeJbHOe AeiCTBUE aTOMHOIO B3pbiBa HE SIBJISIET-
ca crnenuguyeckuMm. B mpuHIMIe aHAJIOTUYHBIE pa3pylle-
HUsI, BbI3bIBa€Mbl€ OTHEM U YAApHOU BOJIHOM, MOXHO MPOU3-
BECTU TIIPU MOMOIIY OOBIYHBIX (DYracHBIX U 3axKUTaTeIbHBIX
00M0. bruto moagcumMTaHO, HapuUMep, YTO pa3pylleHUe 31a-
Hui u 1. 1., 3KBUBaAJIEHTHOE pa3pylIeHUsSIM B XUPOCUME, MOXK-
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AHanorn4HbIvi XWI0M PavioH, pPaspyLUEHHbIV 4O OCHOBaHWsi COBMECTHbLIM
JevictBueM ynapHoU BOJIHbI M OrHsi (LLuOoCcceliHasi Jopora pacdulyeHa cna-
caresissMy yxe rocsie aroMHOro B3pbiBa)

XKunoii pavioH B Haracaku. [lycTeipb Ha nepeaHeMm rniaHe obpa3oBasics B
peaynbrare rioxapa, BblI3BAHHON0 atoOMHbIM B3PbIBOM
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HO MPOMU3BECTU MpU MOMOIIU ¢yracHblx 00MO BecoM 325 T u
3axkuratenbHbix - 1000 1. OgHako aTomMHas OomMOa HEOOBIU-
Ha 10 CBOMM MacluTtabaM pa3pylIeHHUs; TO Xe caMoe MOXKHO
CKa3aTh U OTHOCUTEJBHO €€ 3aKMIraTeJbHOI'0 JeiCTBUS.

B 10 Bpems Kak paspylieHUs, IIPOU3BOAUMEIE yIapHOM
BOJIHOM, 00pa3yeMoi MpU B3pbIBE aTOMHOI WU 1000 Ipy-
roit OOMOEBI, OIIPENeSIIOTCS TJIaBHBIM 00pa30M KOJIMYECTBOM
BBIZEJIIEMOl HEPTUM, TO 3TOTO HEJIb3s CKa3aTh O pa3pylle-
HUSX, BBI3BIBAeMbIX OrHeM. CBUIETENHCTBOM 3TOTO A0 HEKO-
TOPOI1 CTeNeHM SIBIIsIeTCsT TOT (PakT, yro B Xupocume u Hara-
CaKM Ha PaBHBIX PACCTOSIHUSIX OT MeCTa B3phIBa JIeliCTBUE
yIapHOU BOJHBI ObLJIO oguHAKOBBIM. C Apyroil CTOpOHEI, 00-
mas Iionanb, CEpbe3HO MOoCTpagaBiIas OT OrHSI B XHUPOCH-
Me, paBHa 11,5 KM’, TO eCTb IPUMEPHO B 4 pa3a Gomblie, YeM
B Haracaku. Bo3MoXHO, 4TO mpuYmHa 3TOro o0ycjIoBIeHa B
OCHOBHOM XapaKTepOM MECTHOCTH: XHMPOCHMa paCIIOJIOXe-
Ha Ha CpaBHUTEJHHO POBHOI MeCTHOCTH, Torda Kak Haraca-
KM - Ha XOJIMUCTOI. DTO OTPa3mJIOCh HA pa3MelIeHUH 3[a-
HUII ¥ Ha BO3MOXHOCTSX PacIpOCTpPaHEHUs OTHS.

B oTHoLIeHUM BCSIKOIrO 3axKMTraTeJbHOTO OPYXMSI CIipa-
BEeIJINB TOT (DAKT, UYTO KOHEUYHBIN pe3yabTaT ero ACHCTBUS B
OONIBIION CTENEHM 3aBMCUT OT CaMbIX pa3HOOOpa3HBIX YCJIO-
Buii. HekoTopbie U3 HUX CBSI3aHBI C OCOOEHHOCTSIMU JaHHOM
MECTHOCTHM, HallpUMep CKYYEHHOCTHb 3JaHUI, UX pacIIoiao-
XKEeHUEe U BOCILIaMEHSIeMOCTb, TOTJIa KaK Apyrue 3aBUCST OT
METEOPOJIOTUIECKUX YCIOBUM, HAIIPUMEP OT IBUKEHUS BO3-
JIyxa, BIaxHocTy U T. 1. [Ipn paccMoTpeHUM neicTBUS aTOM-
HOIi 00MOBI HEOOXOAMMO YYMTHIBATh 3TU (pakTophl. OTcCiona
clieyeT, 4To 0000IIeHMsI, KOTOpble MOXHO CIeJaTh B OTHO-
LIEeHUU JEeHCTBUSI B3PBIBHOM BOJIHBI, HEBO3MOXHBI MIPU OLICH-
K€ pa3pylleHui, TPOU3BOINMEIX OTHEM.

MpuynHbI NoXXapoB B ANOHUU N NX
pacnpocTpaHeHue

BosHukaeT Bompoc, He SIBUJIOCH JIM OCHOBHOW MPUYMHOM
MoxapoB B SIMOHMM CBETOBOE M3JIyyeHUE, BO3HUKAIOIIEee MpU
B3pbIBE aTOMHOM OOMOBI, IO BO3AE€HCTBUEM KOTOPOTO IIPO-
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MCXOAUT MTHOBEHHOE TOBBIIIEHUE TeMIIepaTyphbl ITOBEPXHO-
ctu Tesl. Ype3sMepHO BbICOKAsi MHTEHCUBHOCTh U3JyYeHUs,
0o0ycOBJIeHHAs IBJEHUSIMU OTpakeHUsI U (POKYCUPOBKH,
BO3MOXHO, M ObLTa TPUIMHON ITOKAPOB B HEKOTOPBIX IMyHK-
tax. HaOmogarenu yrBepxmaior, yTo Ha pacctosHum 1200 m
OT BMUIIEHTPA MO NeCTBUEM U3IYYeHHUs BOCIJIAMEHSJINCH
YepHbIe XJOMYaToOyMaxKHble TKaHU, HallpUMep 3aHaBeCH,
NpuMeHsIBIIMecs B SIMOHUU AJIs1 3aTeMHEHUsT BO BpeMsl BOMA-
HbI, TOHKasl Oymara u cyxoe ruusoe aepeo. Coo0l1iaioch Tak-
xe (10 HempoBEepEeHHBIM JaHHBIM), 9TO Y 3MaHMS, HAXOIWB-
merocsd Ha pacctosgHuu 1700 M OT 3muUIIEHTpa, BOCIUIAMEHU-
Jlach KphbIllla, cAeJaHHas M3 CYXOro Kempa.

HMHTepecHBI ciiy4yail JeiicTBUTEILHOIO BOCILIAMEHEHUS
JepeBa, a He OOyIJMBaHUsI, 0 KOTOPOM YK€ TOBOPMJIOCH, IO/
JIleiCTBUEM CBETOBOTO M3Jy4yeHHUsl Obl1 oTMeueH B Haracaku
Ha paccTOSHUM 1,6 KM OT anuieHTpa. JIerkuit Kycok Jepena,
MOMOOHBIN JOCKE SIMKa OT alejJbCUHOB, ObLI OOYIJIEH cIie-
peau, Ho, KpOME TOro, MoYyepHeHre ObLJI0 3aMETHO B TPELIU-
HaxX, OTBEPCTUSIX OT TBO3JEH M Ha Kpasx, MPUIeralouux K ooyr-
JIUBLIEHCS TOBEPXHOCTU. DTO OOYCIOBICHO, BUAUMO, TEM,
YTO TepedHssl MOBEPXHOCTh AepeBa NEWCTBUTEIbLHO BOCILIA-
MEHMJIACh IO AEWCTBUEM CBETOBOTO U3JIyYeHUs U IJIaMsl pac-
MMPOCTPAaHUIOCHh Ha Kpas M MPOHUKIIO B IIEJIU, HO Yepe3 He-
CKOJIBKO CEKYHJ OHO OBLIO IOTYIIEHO MOPBIBOM BETpa, BBI3-
BaHHBIM yIapHON BOJHOM.

Bo3MoXHO, 4TO BO MHOTMX cliydyasix oOyriuBLIMeCs He-
peBSIHHbIE MOCTPOIKMU, HaOMoaaBmvecs B Haracaku u Xu-
pocuMe, ObLIM OXBadyeHbI IJIaMeHEM, KOTOpoe ObLIO 3aTeM
couto ymapHoil BoinHoi. Ha paccTosiHusX, 1O0CTaTOYHO 01u13-
KHUX K MECTY B3pBIBa, I¢ MEeCTBUTEILHO MOTIJIO MPOM30NTH
BOCILIAMEHEHHUE IepeBa U T. II., BeTEp, IMOAHATHIA yIapHOW
BOJIHOM, JOCTUTABIIMI 3THUX MYHKTOB CHYCTS HECKOJIBKO Ce-
KYHJ, OOBIYHO IOJKEH ObLT OBITh JOCTATOYHO CUJIBHBIM, YTO-
Obl cOuTh T1ams. CiegoBaTebHO, MOXHO IToJIaraTh, YTo CpaB-
HUTEJIFHO HeOOJbIIasi YaCTh MHOTOYMCIIEHHBIX TTOXKapOB,
BO3HUKIIIMX TTOYTH MTHOBEHHO TIOCJIE€ B3pBIBA aTOMHBIX O0OMO
B SlmoHuu Ha paccrostHuu 1o 1300-1700 M oT snuueHTpa, T. €.
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MOYTHU B Mpenesiax paguyca CUJIbHBIX pa3pylIeHU Tonm Aei-
CTBUEM YJAapHOW BOJIHBI, SABJISIETCS PE3yJbTATOM HEMOCpPE.-
CTBEHHOTO JIECTBUS CBETOBOTO W3JIy4YECHMUS.

Bo3MoXHO, 4TO B OOJILIIMHCTBE CiIy4aeB MoXaphbl ObLIU
BbI3BaHbl BTOPUYHBIMU MPUYMHAMU, HAITPUMEDP B pe3yJibTa-
Te pa3pylleHUs YrOJbHbBIX UIN APOBSIHBIX Meueil, KOTOPbIMU
LIMPOKO MOJIb3YIOTCA B AMOHUM, KOPOTKUX 3aMbIKaHUM, pa3-
PBIBOB I'a30IpOBOJOB U T. M. Bce 310 - mpsiMoe cieacTere aei-
CTBUS yAapHO# BOJHBI. Ha MPOMBIIIJIEHHBIX TIPEANPUSITUSIX
nmoxapbl BO3HUKAJIM B psijie cliydaeB BCJIEACTBUE pa3pylleHUs
Ieyeil ¥ KOTJIOB M OT 0OBaJIOB 3HaHUM.

PacnpocTpaHeHue moxapoB 00Jerdyajochb MHOTOUYMC-
JIEHHBIMU (haKTOpaMu, HEMOCPEACTBEHHO CBSI3aHHBIMU C NEN-
CcTBUEM aToMHOI OoMOBI. Kpome Toro, OoJibllioe 3HauYeHUE
WMeJU Toroja, peabed MECTHOCTH, a TaKXe CKyYeHHOCTb U
BOCIIAaMEHSI€MOCTb 3JaHUli. Y1apHas BOJHA, BbIOMBasl OKOH-
Hble CTeKJIa, CpbiBasi MPOTUBOMOXApHbIE MEePeropoaku, pas-
pylias CTeHbl U MEePEeKPBITUST KPbIL, CIIOCOOCTBOBAJA pacipo-
CTpaHEHUIO OrHd. MHOTMe OTHECTOMKME 3JaHUsl TaKXKe Mpu-
BOJIWJIMCH B COCTOSIHUE, OJIAarOMPUSTHOE JJI paclpoCcTpaHe-
HUS OTHSI BHYTPU HMX, BCIAEACTBUE pa3pylleHMs ABepeit, Je-
CTHUYHBIX KJIETOK, JU(TOB, a TaKXKe IMOJIOB U MEPErOPOIOK.
Yepes pa3dbuThie OKHA U APYTUE MPOEMBbI 3aJeTalu ropsiiue
00JJOMKHU OT COCEIHMX 3JaHMI, YTO TakKXKe CIIOCOOCTBOBAJIO
pPacOpoOCTPAHEHUIO OTHS BHYTPU OTHECTOMKUX 3HAHUMA.

HNHTepecHO OTMETUTh, YTO TOXApbhl HE BCErAa paclpocT-
paHsIIMCh ObICTpo. M3BeCTHO, YTO B OTAENbHBIX CIyYasix ylie-
JIeBIIME XUTEIU MOTJIM MOKUIATh HEKOTOpPbie pailoHbI, Ha-
XONMBIIKMECS HEAalIeKOo OT 3MUIIEHTpa, B TEUEHUE JBYX 4acOB
1ocJje B3pbiBa.

Xotd B XupocuMe u Haracaku mmennch Kak €CTECTBEH-
Hble (PEKM M OTKPBITbIE YyU4aCTKM), TaK U UCKYCCTBEHHbIE (IO-
pOrM) MPensITCTBUS JJIs1 paclpOCTpaHEeHUsI OTHSI, OJJHAKO OHU
HE SBJISIJIMCHh OJOCTAaTOYHOM 3aIMTOM, 3a MCKIIIOYEHUEM TeX
cllyyaeB, KOTJla OHM OTpaHUYMBaJU ropsiiuii paioH. IMpu-
YWHAa 3TOr0 3aKJ04Yajach B TOM, YTO MOXapbl HAYMHAIUCH
OJHOBPEMEHHO IO 00EMM CTOpOHaM TaKuX Tperpai, KoTo-
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pble O3TOMY He MOTJIM ChIrpaTh AOJKHOI pojin. Kpome Toro,
BOCIUIaMEHSIONIMECS MaTepHraibl 4acTO MmepedpachiBaIuCh
yIapHOU BOJHOM Yepe3 NBOPHI U YIAULIbI, TaK YTO OTKPHITHIE
y4acTKU HE MOTJIM MOMeIIaTh pacOpoCcTpaHeHUIo orHs. Tem
He MeHee OBLII0 HECKOJIBKO ClIyyaeB, KOTAa 3T MPeNsaTCTBUS
MOMOTIJIM CHACTU OTHEYIMOPHbIE 3JaHUs OT MOJHOI0 YHUYTO-
>XeHUs1 orHeM. Bo3aMoXHO, 4TO eciiv Obl 3TU Tperpanbl ObLIU
mupe, HanpuMmep 30 M win 0oJjiee, TO YMCIO YHUUTOXKEHHBIX
OTHEM 3JaHUl ObUIO ObI MEHBIIIE.

CrnenyeT OTMETUTh, YTO pa3pylleHue 3JaHUM yaapHOM
BOJIHOM, KaK IpaBUJIO, CKOpee TMPEeIsTCTBOBAIO pacipocTpa-
HEHMIO TToXapoB B Xupocume u Haracaku, yem obGseryaio
UX. 3JaHUSI ¢ BOCILUIAMEHSIIOIIUMMUCS KapKacaMu, OOpyIINB-
IIKUCh MO ASHCTBUEM YAApHOI BOJHBI, TOpPeIn HE TaK ObICT-
PO, Kak B MpexXHeM IoJjioxkeHnu. Kpome Toro, Heroprouue o0-
JIOMKU, 00pa30BaHHbIE B3PBIBHOM BOJHOM, 3a4acTyl0 HaKpbl-
BaJli BOCIUIAMEHSIOIIMECS MaTepuaibl U MPEmsITCTBOBAIM UX
TOPEHUIO.

CyllecTBEHHO OTMETUTh, UTO B pe3yjJbTaTe aTOMHOM
6oMOapaupoBKM B AMOHKWK B OOJIBIIOM paiioHEe, ITOCTpaaaB-
1IeM OT YAapHO# BOJIHBI, MPOTHMBOIOXAapHas ciayx0a Oblia
MOJITHOCTBIO BbIBEJEHA U3 CTPOsI U TOpoja oKa3ajluch 6e33a-
IMMTHBIMU Tiepen auiioM orus. Ilpasna, mpoTuBomnoxapHas
clryxk0a 1 000pygoBaHNE, C €eBPONEUCKOM TOYKM 3pEHUsI, OBLIN
HEeyIOBJIEeTBOPUTEILHBIMU, HO BPSII JIM MPU TaKUX 0OCTOSI-
TeJbCTBAX yaaaoch Obl JOCTUYbL OOJbIIEro, Aaxe Mpu Oosee
3(pheKTUBHOU NMpoTUBOMOXapHOi ciayxbe. B Xupocume,
HanpuMep, 70% TIPOTHBOITOXAPHOTO 060PYIOBaHUS OBIIO
morpe6eHo 1o 06;10MKaMu OOpYIIMBINKUXCS 3maHuil, a 80%
JIMYHOTO COCTaBa MPOTUBOMOXAPHOU CIy>KObl HE MOTJIM BbI-
MOJHATH cBoux PyHKIMi. Jaxke eciu ObI 10au 1 0o0opymoBa-
HUE He MOoCTpanaly OT yIapHOW BOJHBI, KO MHOTUM oyaram
IMOXXapOB HEBO3MOXHO OBLJIO OBl JOOPATHCS, IOTOMY UYTO YJIM-
16l OBLIM 3aBajieHbl o0JoMKaMu. [1o 3Toil MpuUYKHe, a TakXe
U3-3a 00SI3HU OBITh 3aChITAHHBIMHU, MOXKapHasi KOMaHIa TOro
paiioHa B Haracaku, KOTOpbIii He TTOCTpaaai, He MorJia Mpu-
O0mM3uThe K anuueHTpY MeHee yeM Ha 2200 m. ITosromy 110-
YTU HEBO3MOXHO ObLIO M30eXaTh YHUUTOXKEHHUS BCceX 3aa-
HUIA B IIpeaesiax 3TOro Kpyra.
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Ja 1 B caMOM HIeaJibHOM cllydyae MmoxapHble YUCTO (hU-
3UYECKM HE CMOIJIM Obl MOTYIIMTh TAKOE KOJIMYECTBO IMOXKa-
POB: Bellb MOIIIHOCTD JI000M IMOXapHOM CIY>KObl PacCUUTHI-
BaeTCsl XOTb U Ha KPYITHbIE, HO BCE XK€ Ha eJIMHUYHbIE TOoXa-
pbI, @ HE Ha TOT CJIyyail, KOraa BeCh TOpon OOBST TIAMEHEM...

Hpyrum dakTopom, 6aronpusiTCTBOBABIIMM PaclpoCT-
PaHEHUIO MOXAapOB, ObLIO MOBPEXACHUE BOAOCHAOXEHUST KaK
B Haracaku, Tak u B Xupocume. HacocHble CTaHLIMU CHJIBHO
He MOoCTpajgaid, HO Cepbe3Hble MOBPEXAEHUS TMOTEPIeNN pac-
npeneauTe/bHasl ceTb M MaruCTpaiu, 4TO MPUBEJO K yTeuke
BOJbl U MajeHUI0 Hamopa. boJiblias 4yacTh BOJOIPOBOIHbBIX
MarucTtpaieil, NpoXoauBIIMX Ha MOBEPXHOCTU 3eMJIM, Oblia
pa3pylleHa magamoiiuMu 00JIOMKAMU 30aHUI; TPYyObl ObLIU
noBpexaeHbl orieM. B Haracaku kpynHasi BogonpoBoHast
MarucTpanab, HaXOAMBIIAsICS MOJ 3eMJIe Ha rmyouHe 1 M,
Obl1a pa3pylleHa BCJeICTBUE HEPAaBHOMEPHOIO CMEIIEHUs
MOYBKI O] JaBJieHWEM yaapHoil BojHbl. B Xupocume takast
K€ MarucTpajib Oblja pa3pyllieHa BCJAEICTBUE pa3pyLIeHUs
MOCTa, MO0 KOTOPOMY OHa IpOXOAua.

OrHeHHbI LWTOPM

YpaHoBasi 6omba «JIntTn 6ovi» («Manbilw»), cépolueHHas 6 aBrycta 1945 r.
B 08.15 Ha Xupocumy n yHecLuasi nam nckaneumsluasi 6osee 360 Toicsid
XKU3HEN
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Cnycra 20 MuH. mocje B3pbIBa aTOMHOI 60MOBI B XUpOCH-
Me HaOJIIOIaJIOCh SIBJIEHHE, Ha3bIBaeMOe <IOTHEHHBIM IIITOPMOM».
D10 - BeTep, AYIINI B CTOPOHY TOPEBIIIETO pailoHa TOpoaa co
Bcex HampabjieHui. CKOpOCTh BeTpa JOCTUTrajla MaKCUMaJbHOM
CKOpOCTH, paBHO# 50-65 KM/4, MU ocTaBajlaCh TaKOW OKOJIO
2-3 4 mtocie B3pbiBa. [IprMepHO Yyepe3 6 4 CKOPOCTh BeTpa 3Ha-
YUTETbHO YMEHBIIWIACh M HaIlpaBJIeHWEe ero M3MeHuI0Ch. Be-
Tep COMPOBOXIAJICS MePEeMeXaIOIIUMCS TOXKIEM, HEOOIbIIINM
B LIEHTpe ropoja U Oojiee CUJIbHBIM Ha paccTtosHuu 1200-
1700 M ceBepHee u 3anagHee. [10CKOIBKY y TIOBEPXHOCTU 3¢M-
JIY co3dajiach CUJIbHAs Tsra, HalpaBJeHHas BHYTpb, OTHEHHBII
IITOPM OKa3aJics pelamimumM (HakTopoM, MOMEIIaBIINM pac-
MPOCTPAHEHUIO OTHS 3a Mpeleabl BOCIIJIAMEHUBIIIErocs paiio-
Ha. [ToaToMy pammyc BhITOpeBIIEro paiiloHa B XMPOCUME OKa-
3aJICSI OMMHAKOBBIM BCIOIY M HE IIPEBBIIIAJ pagryca TOTO paiio-
Ha, rie BO3HUKJIM MoXapbl BCKOpe Mocie B3pbiBa. OgHaKO B KO-
HEYHOM CUeTe BCe, YTO MOTJIO TOPETh B 3TOM YaCTU TOPO/a, ObLIO
YHUUTOXKEHO.

CrenyeT OTMETUTh, YTO OTHEHHBIN raTopM OTHIONb HE
SIBJISIETCSI XapaKTepHON OCOOCHHOCTHIO aTOMHOIO B3phIBa.
M3BecTHO, YTO TaKue XK€ OTHEHHbIe IITOPMbI COMPOBOXIA-
i KpynHbIe TToxkapsl B CIIIA 1 0coOO0eHHO IToXaphl, BEI3BaH-
HbI€ 3aXkKUTaTeJbHBIMU OOMOaMM BO BpeMs HajeToB Ha Iep-
MaHu1o 1 JImoHWI0 BO BpeMst Bropoit MupoBoii BoitHbI. Cuitb-
Hble BETpPhl 00pa3ylTcs TJIaBHBIM oOpa3oM Osaromaps
MOAbeMY HarpeToro BoO3ayxa Haja TOpSIIUM pailoHOM. DTO
SIBJICHUE PaBHOCHJIBHO (TOJBKO B OUYCHB»OOJIBITUX MaCII-
Tabax) TAre B IBIMOBOM TpyOe, Korna B Me4yr pa3BedeH OrOHb.
JoXmb, COTPOBOXIAIONININ OTHEHHBIN IITOPM, OOBSICHSIET-
cs, BUIMMO, KOHAEHCAllMe BJIaTM Ha YaCTHIIAX CaXu M
T. TI., MOSIBUBIIMXCS B pe3yJibTaTe IToXkapa W MOJTHSBIINXCS B
0oJiee XOJOAHBIE BEepXHUE CJIOU aTMOCepHl.

IMosiBIeHe OTHEHHOTO ITOPMa 3aBUCUT OT YCJIOBUI, B KO-
TOPBIX BO3HUKAET Mmoxap. Tak, HanpumMmep, B Haracaku takoro
HITOpMa, B IOJHOM CMBIC/E CJIOBa, HE ObLIO, XOTSI CKOPOCTh
IOr0-3amagHoTO BeTpa, AYBIIETO MEXIY XOJIMaMu, BO3poOcia
1o 60 KM/4, KOrma noxap CHUIbHO pasropeics (IIpUMEPHO Yepes
2 9 1ocyie B3pbIBa). DTOT BETEp CTPEMUJICS OTHOCUTH OTOHb B
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CTOPOHY JIOIIMHBI, TJe He ObLIO BOCIJIAMEHSIONIUXCS O0BEK-
ToB. [IprMepHO depe3 7 4 BeTep MepeMEHUIICS HA BOCTOUHBINA U
CKOpOCTb ero cHu3uiach 10 15-25 km/4. HecoMHeHHO, 3TOT
BeTEp OTpaHUYMBAJI pacpocTpaHEeHWe OTHS B TOM Halpablie-
HUU, OTKyJa oH ayj. HeGosbllloe Yncao XUablX JOMOB, pacrio-
JIOXXEHHBIX B JUIMHHOM Y3KOW JIOIMHE, Tpoxonsiieit uepes Ha-
racaku, BepOsITHO, MPEACTaBJIsI0 cO00 HEAOCTaTOUHOE KOJU-
YeCTBO roploYero Marepuaia, Mpu KOTOPOM MOT Obl TIOSIBUTHCS
OTHEHHBIN IITOPM, 1O CPaBHEHUIO C MHOTOYMCIEHHBIMU 311a-
HUSIMU B XUPOCUME, PACTIONOXEHHBIMU Ha TJIOCKOW MECTHOCTHU.

Oxorm nnamMmeHem

lnyToHveBas 6omba «PaT MaH» ("ToncTsk»), B3opBaHHas 9 asrycta 1945r,
B 12.01 Hag ropogom Haracaku, B pe3ynbTate 4yero rioctpasaso 6osnee
100 TbICSIH 4YenoBek

KpOMe TaK Ha3bIBa€MblX MT'THOBE€HHBIX O2KOI'OB, BbI3bIBac-
MbIX CBCTOBbLIM HM3JIYYCHHUECM, KOTOPLIC OIMMCAHbLI BbLIIC, IIPU
B3pbIBE aTOMHBIX OOMO JIOAM TMOJYUYUJIM OXOTU TIAMEHEM.
O4eHb MHOTO J'[IO,I[CI7I, KOTOPbIE MOIIN OBl OCTaThCs HEBpECIN-
MbIMU, OBLIO 3aCHITTAaHO B 30aHUAX, 06py1.LII/IBH_II/IXCH nmon, aeu-
CTBUEM YyIAapHOI BOJHBI, U IOJYYUJIO OXOTH. DTU OXKOTHU
OBLIU TAKOTO Xe THUIIA, KaK 1 IIpn J1I000M Imoxape, 1 HE ObLIHN
XapaKTCpHBbBIMU IJId aTOMHOI'O B3pbIBa. CJ'ICI[yeT yKas3aTb, 4TO

235



OrHEMETHO-3AXWUIATEJIbHOE OPY)XXUE

npuMepHo 50% Bcex cMepTeNbHBIX CIydaeB OT 3TUX B3PhI-
BOB OBUIO BBI3BAHO pa3jIWYHOro poma oxoramu. M3 Hmx 20-
30% npou3BeaeHbl HEITOCPEACTBEHHO CBETOBBIM H3JIy4YEeHMU-
eM, a 70-80% — oxxoraMu OT IUIaMEHU MAaCCOBBIX ITOXAapOB,
KOTOpbIMU 4Yepe3 20 MMH. IMocje B3pbiBa ObLIM OXBauye€HbI
MHOTHE paiioHBI TOPOJ0B. MUHUMYM 75% Bcex HeCUaCTHBIX
ciaydyaeB B XupocuMe M Haracaku SIBUJIMCH OXOTM OOOMX TH-
nmoB. Macmrad 3Toro ymep6a yka3bplBaeT Ha HEOOXOIUMOCTh
MPOBEIEHUSI COOTBETCTBYIOILEH ITOATOTOBKA K OKAa3aHUIO IIO-
MOIIA OOOXCKEHHBIM B Cilydyae IOJ0OHOro OelCTBUS.

M3 Bcero 3Toro MOXHO cIelaTh BBIBOJ, YTO JaXe y CTONb
CBEPXCOBPEMEHHOTO OpYXUSI, KOTOPHIM SIBIISIETCS siIEPHOE,
OJHUWM M3 TJIaBHBIX €r0 Mopaxawiux (pakTopoB SIBJISIETCS
MMEHHO 3aXurarelibHOe JIcliCTBHE.

5.12.0rHeHHblekaTacTpodbl

B ceoux bedcmeusx atodu ckaoHHbL BUHUMDB CYObOY,
00206 u 6ce, umoye00HO, HO MOAbKO HE CamMux ceos.
Iliamon

ITo MHOXEeCTBY U3BECTHBIX U OCTABIIUXCS HEU3BECTHbI-
MM TIPUYMH - TO U OT HE3HAHUsSI CBOMCTB rOpIOYMX U B3PbIB-
YyaTbIX BELIECTB, TO JIM U3-3a BOJIbHBIX WM HEBOJBHBIX HApy-
IMIeHU TEXHOJOTUM WM MpaBWiI 0e30MacHOCTU - MHUP CTa-
HOBUWJICS CBUJETEIEM YYJAOBUIIHBIX IO CBOUM MOCEICTBU-
SIM KaTacTpoHUUECKUX B3PHIBOB M IIOXKApPOB.

Hctopusi coxpaHuia MpadyHYlO CTaTUCTUKY U XPOHOJIO-
TMIO KatacTpod, IOXapoB, IPYTMX HECYACTHBIX cliydaeB. Pac-
CMOTpPUM CHauaJja KaTacTpoduueckue Mmoxapbl, BO3HUKIIINE
13-3a MOIIHBIX B3pHIBOB. M XOTS MX MOXHO paccMaTpHBaTh
KaK TeXHOTE€HHbIE HeCYaCTHbIC CiIyyad, HO (paKTUYECKU OHU
SIBJISTIOTCST HATJISITHBIM ITPUMEPOM MOIIHM COBPEMEHHOM TeX-
HUKHU, KOTopasl Jaxe IMOXOoAsl, ClydallHO, MOXKET IMOTyOuTb
1esielit ropon. K Tomy e, 110 BceM HMKETIPMBEICHHBIM CIIy-
yassM COXPaHUJIUCh OOJbllIME TMOAO3PEHMSI Ha 310l Bpaxec-
KU1 yMBIceN - 3(pDEeKTUBHYIO TUBEPCHIO.

236



OrHEHHbIE KATACTPO®bI

OcobeHHO KaTtacTpoduuyecKMM OBLI B3PBIB ITapoxona
«MoH-bnan», npoucmenmuii B 1917 r. B raBaHu KaHaACKO-
ro ropona lanudaxc. [Ipu CTOJIKHOBEHUU 3TOro Mapoxoja
C IPYTUM CYIHOM Ha ONHOU M3 O6OYEeK C TOPIOYUM, HAXOMS -
meiicss Ha Tany0e, MOSBUJICS CUHUI SI3BIYOK I1aMeHu. Bos-
MUK moxap. Bckope KkoMaHaa IepecTaja ero TyIIUTh U CTa-
Jla TaHWYECKU MOKUAATh 60pT Kopabasa. «MoH-bman» oxBa-
o niaams. HeoXxunmaHHo Ham TopsSIIMM CYOIHOM B3MET-
HYJICSI CTOMETPOBBIII OTHEHHBIN CTOJIO, ¥ YYTOBUIIHBIA B3PHIB
MOTPSIC OKPECTHOCTHU TIOpTa.

Tonbpko KOMaHAa B30PBaBIIETOCs CYAHA U ITOPTOBBIE BJla-
CTH 3HaJI, YTO B €ro TploMaxX HaXOIMJICS TPy3 B3pBIBYATKU.
ITo omHuM mcTouyHuKaM, ee ObuT0 2360 T, Mo aApyrum - 2300 T
MmenanHUTa, 200 T TpoTmia, 10 T MpoKcuaMHA M 35 T GeH30-
ma (2,5 xwIoToHHBL!).

Hoxap pacTniaBleHHOTO MeTajla BbI3BaJl B rOpojie MHO-
TrOYMCJICHHBIE MOoXaphl. BOJIBIIMHCTBO HAXOAUBIIUXCS B MOP-
Ty KopabJjieli ObIO COPBAHO C SIKOpEeil U BHIOPOIIEHO Ha Oe-
per. B3pbiBHas BoJiHa gouwuia o ropoga Tpypo, B 100 kM oT
lanudakca.

Karactpoda yHecma okono 2000 gemoBedeCKMX KM3HEH.
Paneno 6bv110 9000 yenmoBek, u Gonee 2000 mpormano 6e3 Bec-
TA. B3pbhIBOM M ITOCIe0BAaBIIMM 32 HUM OTPOMHBIM I10XapoM
paspyueHo 1600 pa3nuYHBIX 3JaHUNA U cOOpyxXKeHMid. Jlecsr-
KM THICSIY JIIONIEil ocTaauch 0e3 KpoBa.

B ropoae nmapuna maHuka. OKyTaHHBIM JIBIMOM, OOpe-
YeHHbBIN, HAMOJOBWHY pa3pymieHHb [amupakc saBasna co-
0oif KapTuWHY maHToBa ama. Iloxap OyiieBays B Topone He-
CKOJIBKO JTHEM.

DTOT B3pBIB 10 YMUCIIY KEPTB U pa3pyLIeHU ObUI caMbIM
CTpalllHBIM B MCTOPMHU 4YeJIOBEYEeCTBa OO TeX IIOp, IOKa JIeT-
yukn CIIA He cOpocui aTOMHBIE OOMOBI Ha XUPOCUMY U
Haracaxu.

14 anpens 1944 r. B 16.06 B nopty BoMbGest mporpemMen 4ymno-
BMIITHBIN B3pbIB. DTO B3OpBaJics Tpy30Boii mapoxo «Popt Craii-
KMH», UMEBIIMIA B CBOUX TpoMax okoyio 1400 T B3pbIBUATKU
pa3IMYHBIX COPTOB M OOENPUIIACOB, B TOM YHUCJIe 3HAYUTEIIb-
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HOE KOJIMYECTBO 3aKUTaTeJIbHbIX 00MO. IToMuMO 3TOro, OH OBLI
3arpy>keH BCEBO3MOXKHBIMU TOPIOYMMU M OTHEOITaCHBIMU Be-
mecteamu: 'CM, Kutamu xjionka, IIeHHBIMU TTOpOAaMU JIepeBna.
J1s1 pa3HOOOpa3ust Ha CyOTHO OBUTU 3aTPyKEHBI JECSITKU 30J10-
TBIX CJINTKOB. B MUpHOE BpeMsl TaKoil KOKTEb TPy30B ObLT Ka-
Teropuuecku 3amnpeiieH. Ho BpeMeHa ObUTM BOEHHbBIE, U TPABU -
JJaMu TipeHeOperaiau. A 3psl...

Ha cynHe Bo3HUK moxap, KOTOPBIA HE CMOTJIU MTOTYIIUTh.
Korga caeronupoBamu BB, mpu B3pbIBE OrpOMHBIE OOJIOMKM
pacKkajJleHHOTO MeTajlia B3jieTesin BBepX. [lanatoiue 604K co
CMa304YHBIM MACJIOM KPYTWJINCHh B BO3IAYXE, COMPOBOXIAEMbIC
nuieiamMu U3 oeHs 1 UCKp, MOIOOHO rpoMamHoMy GeiiepBep-
Ky. l'opsiiiivie KAMbI XJI0MKa B3JIETeNTA BBEPX W MaJaiv Ha cyla v
TMOPTOBBIE CKJIAAbI, BEI3bIBAsI MHOTOYNCIIEHHBIE TOXaphl. Ha ro-
PO majganu pacKajJeHHbIe To0ejia KyCKU MeTalljla, HEKOTOphIe
U3 HUX TIPOJIETESIU TI0 BO3AYXY PACCTOSTHUE OKOJIO 2 KM. DTO
ObUT OAVH W3 BEJIMYAWIIIMX U CaMbIX Pa3pylIUTEIbHBIX B3PbI-
BOB, KOTOPBII KOTAa-JIMOO 3HAJIO YeJIOBEUYECTRO.

Becb OpT MTrHOBEHHO ObLIT OOBAT MjaMeHeM. Tam, Tiae
najgaiy ropsiiare KUIbl XJIOTKa, TyT e 3aHuMacs oronb. Ot
HUX TOJ KEeJIe3HOMOPOXKHBIMU pelbCcaMU 3aropajuch Ina-
JIBl, MpeBpalasch B Ky4u packajieHHoro reruia. [Toutn Ha Bcex
cylax, HaXOOUMBIIMXCS B TOPTY, Hadajcs moxap. Yepes 34
MWH. IIporpeMea BTOPOUl B3PHIB (CAETOHUPOBAJ BTOPOM
TPIOM), KOTOPBIA B3METHYJICS MOYTU Ha KUJIIOMETD BBBICH.
Macca meTanna, gepeBa, TOPSIINX KUTI XJIOMNKa, IThTAI0INX
0OYeK M 3axXuraTeJbHbIX O0MO, MOAHSBIIMCH BBEPX, yrMajia
Ha 3eMJIl0, pa3jieTeBIIUCh Oojiee yeM Ha 2 KM BOKpyr. OHu
HaKpBUJIM COTHU 3a0UTBIX TOBApaMW W BOEHHBIMM Tpy3aMu
(B TOM umcie U OoeIpuIlacaMM) CKJIAJOB 3a TOKaMU U CKY-
YUBIIWECS TOMUIIKU OETHOTHI HA OKpPAaWHE OCHOBHBIX XU-
JIBIX KBapTajioB ropona. Bciogy Obiu ropsiiue 3nanus. Kak
rpaa, ¢ Heba Tamajiu MaJloKaauOepHbIe CHapsabl OT 3€HUT-
HBIX «OPJIUKOHOB», KOTOPbIE B3pbIBAJIMCh IPU MTaJCHUMU.

Bokpyr Toro mecra, rae crosti «@opt CTallKuH», OyIIyro-
miee riaMsi o6pa3zoBajgo OTHEHHOE KOJIbLIO PAJUyCOM TOYTU
B xumtoMeTtp. l'openmm ckitampl, HepTeXpaHWININA, XKIJIbIE KBap-
TaJibl, CyJa B TIOPTY U Ha BHEUIHEM peline. B moxapHyto nuc-
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METYEPCKYIO XJBIHYJ TMOTOK COOOLIeHU O 3aropaHusx, 50
CTpaHMI PETUCTPAIIMOHHON KHUTHU OBLIM 3aIIOJTHEHBI BCETO
3a JBa yaca. Belropesnu uesbie KBapTaibl 1OMOB.

OroHb yaajlocb OCTAaHOBUTH TOJBKO TOTAa, KOTJAa Ioxap-
Hble C TTOMOIIbIO B3PBIBYATKM CHECJM MOJIOCY XUJIOHN 3acT-
pPOIMKM BOKPYT T0Xapa, YTO IMOMOTIJIO TPEIOTBPaTUTh PacIpo-
CTpaHeHMe OrHs B IIyOb ropoja.

Yuep6 6b11 ouieHeH B 20 MJIH (T. CTEPAUHIOB. bblio
youto 1400 yemoBek, 2400 - ObuiM paHeHbl. ITormbao 21
cynHo. ITpakTuuecku MoJHOCTbIO ObLI pa3pylieH nopt. [Tos-
Ke u3 OombOeiickoro mopra mpuuuiochk BeIBe3TH 800 000 T
00JIOMKOB...

16 anpensa 1947 r. 8 CLLIA 9yqoBUIHBIA B3PBIB TOTPSIC
Texcac-Curtu, Ha Gepery 3ajuBa ['aiBeCTOH. DTO B30pPBaIOCh
okoyo 2300 T aMMMayHOI CeJUTPhl Ha OOpTy (PpaHIIy3CKOIo
JnaiiHepa «I'paHKaH». B3pbIB pazHec Kopabjib Ha Kycku. Yymo-
BUIIHBINA B3pbIB, MPOTPEMEBIIUI HaJ 3aJ1MBOM ['aiBECTOH B
09-12, 6b1 aumpb npentoaueit karactpodsl Tekcac-Cutu -
ropoaa 6oabpmoil xumun Ha rore CILIA.

OrHeHHBbI AOXAb OOpYIIMUJICS Ha TOpPOJ, MOAXUTas
HedTeba3bl, XMMUUYECKNE 3aBOIbLI M ApPYrue 3AaHusI. YaB-
1IKe Ha ropojJ packajJeHHblE OCKOJKW MeTajja, ropsiiue
KMITBI Ce3alisl CTajdu MPUYMHON COTeH o4aroB rmoxapa. OmHo
3a IPYTUM C OBICTPOTON IEeNMHOW peaKIMUW BCIBIXWBAJIU
HedTe- 1 O6eH30xpaHuUauIa. M3 1onHyBIIUMX HedTENnpoBO-
0B Tekaa HedTh. OHa BoCIaMeHsJIach MPU MEPBOM Iomna-
JaHWY pacKaJeHHBIX KyCKOB MeTajia. [openu cKianpl, toMa,
MalllMHBI, TOPEJU liejable Yauilbl... PaiioH mopra okaszacs
OTpe3aHHBIM OT Topoja OTHEHHOW cTeHoi. TymuTh moxa-
pbI OBLIO HEKOMY: TOPOJACKas MoXxapHas KoMaHIa, KoTopas
npubblia HA TyuieHue «I'paHKaHa», morudiaa npu B3phIBE..,
B ropone navanack maHuka. HuKTo He 3Haj, YTO MPOM3OIII-
Jo. B mopty, Ha XMMUYECKMX 3aBOJaX KOMIIaHUM «MoOHCaH-
TO» 3aropeyics IeHTPaJXbHBIN CKiIax cephl. Betep Hec ee
yIYLUJIUBBIE TTapbl B CTOpOHY ropoaa. KiayOGbl nbiMa OT ru-
TAaHTCKUX HEPTSIHBIX TOXApOB 3aKPBIJIM COJHIIE.

Kaxnpie moirgaca BO3HMKAJIM BCe HOBBIE M HOBBHIE OdYa-
ru noxapa. B 01.10 Houu, Korma yaanoch JMKBUAMPOBATH
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0OJIbIIIYIO0 YaCTh OYAaroB OTHSI, HaJ MOPTOM OJAMH 3a APYTUM
B3METHYJIMCh SI3BIKM TUIAMEHM U TIPOTPEMENIM ellle Ba B3PbI-
Ba - 9TO B30PBaJMCh MapoXolbl «XakdaaHrep» u «Buib-
coH KuuH» Bce ¢ Tol XXe aMMUAYHOI CEUTPOll B KauecTBe
rpy3a. B3pbIBbl pa3pyiuau MMPChl U CKAaAbl, BHIOPOIIEH -
Hble B BO3IYX OCKOJIKM CTajld MPUYUHON MHOTHX HOBBIX
MOXapoB.

bonee Tpex cyTok 1uia 6opbrba ¢ moxapamu B Tekcac-
Curtu. bosnee ogHOI TpeTu ropoja O6bpUIO0 Pa3pylIEHO U CO-
JXKKeHO. 15 ThIcSY yeloBeK ocTaauch 0e3 KpoBa. Tpu yeTBep-
TU BCEX XMMMUYECKMX MPEANpUITH ObLIO YHUYTOXeHO. Kpo-
M€ YeJJOBEUECKHUX XepPTB, KaTacTpoda NpuuyMHUIA MaTepU-
aJIbHBbIN yIlepO, MCYUCISIEMbI COTHSIMU MWJIJMOHOB 10Jja-
POB.

Yepes Tpu Mecdaua, 28 uwoasa 1947 r., Bo ppaHiy3ckom
nopty bpecT B3opBajicst HopBexXcKuil Kopabib «OyirH JIndep-
Tu», TpyXeHHbI1 3500 T ammMuauHoii cenutpsl. bonee 500
YyeJI0BeK TOJYYMIU TsoKesible paHeHus. Jloxab pacKaleHHbIX
OCKOJIKOB CyIHa BbI3Bajl B bpecte MHOroYMCaeHHBIE MTOXa-
pbl. Yiuep0 ucuuchsiicss B 3 MIH (T. CTEpPJIMHIOB.

Ho a10 Bce kaTtacTpodbl CTUXUIHBIE, CAYYUBIIUECS TI0
HEOCTOPOXKHOCTHM, IO HE3HAHWIO WM B pe3yjbTaTe CJIeNoro
cliydasi (XOTsl, KaK MbI YK€ TOBOPUJIU BblllIe, ObLJIU CEPbE3HbIE
nomo3peHus1 Ha auBepcuio). Ho 6pu1nm KatacTpodsl U pyKOT-
BOpHBbIE, CIelIMaJbHO CO3JaHHbIE JIOAbMU MPOTUB APYTUX
JIIOHEN.

OnbiT BTopoit MupoBo#i BOWHBI MOATBEPAWJI, YTO HaU-
0O0JbIINU MaTepUaIbHBIN yilIepO HAHOCSIT UMEHHO TTOXaphl.
Hanpumep, B EBpome neiicTBueM OrHs ObLIO YHUUTOXEHO
75% BCex 3maHUiA.

Torma Xe BHepBbIe YEIOBEUECTBO CTOJIKHYJIOCH C TOHS-
TUEM «OTHEHHBII CMepyY» - KOTJa Mmoxap ropojaa NpuHUMaeT
KaTacTpouyecKre pa3Mephbl U ropsT Jaxe, Ka3aaoch Obl, He-
roproyue B 0OBIYHBIX YCJIOBMSIX MaTepuaibl. ABTOp pacroa-
raeT BOCIIOMUHAHUSIMU YUaCTHUKOB OUTBBI 3a CTaJlMHTpas,
KOTOpPBIE TIPUBOMSIT ClIydau, KOrga OOMKO Topein Jaxke Keje-
300€TOHHbBIE KOJTOHHBI pa3pyIllleHHbIX 1exoB CTaauHIpaic-
KOTO TPAKTOPHOTO - YX Ka3aJoCh. TaM-TO 4YeMy TOpeThb?
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AmepukaHckrue BBC TimarenbHO u3ydanaud yCAOBUSI U CITO-
COOBI CO3TaHUS «OTHEHHOTO CMepyYa» C 1IEJbI0 €T0 BOEHHOTO
NMPUMEHEHUs MPOTUB CBOUX MPOTUBHUKOB. B pesynbrare
Obl1a pazpaboTaHa crieMaabHasE TEXHOJOTUS YHUYTOXEHUS
OTHEM BpPaxKeCKOro ropojia MmyTeM MCKYCCTBEHHOTO CO3JIaHUs
«CMepya»: cHavyala MaCCUPOBAaHHOI 60MOapIUpOBKOI 32K~
raTeJbHBIMU OOMOAaMM TOAXUTalOTCsI OKPpaWMHBI TOpojaa Mo
BCEMY IIEpUMETPY, 3aTeM II0 LIEHTPY MOJYYEHHOro0 OTHEHHO-
ro KoJjiblla HaHOCHUTCS yaap ¢pyracHeiMu 6omb6amMu. OTOHB C
nepudepun ¢ MOTOKOM BO3lIyxa IMEPEHOCUTCS B LIEHTP - B
pe3ynbTate ropoia yHuutoxaeTcs Ha 100%. U sta TexHoJO-
rusi OblIa yCIIENTHO BOIUIONIeHa B X13Hb. C ee IpuMeHeHUEM
norud He OJMH LBETYIIMA HEMELKMI ropoi, ¢ ee MOMOIIbIO
ObL1 yHUUYTOXeH Tokwuo.

Tax 6buT yHUUYTOXEH B 1943 1. B pe3yibTaTe MacCUpOBaH-
HOI «OTHEBOI» 00MOapAMPOBKHU aHIJIO-aMepPUKaHCKOI aBra-
el kpacuBenmuii Hemeukuii ropoa 'amOypr. OrHem Obiia
oXBaueHa IuIolanp B 12 KM’ IIpu atom moru6so 100 ThICSU
YeJIOBEK.

OTaoenbHO XOTEIOCh Obl OCTAHOBUTHCS Ha BapBapCKOM
o6oMOapaupoBke u rubenu Apesnena B 1945 r. 3gech ymecTHO
o0paTuTh BHUMaHNE Ha ABOMCTBEHHOCTb «CTaHAAPTOB» 3a-
nama - MPUMEHUTEIbHO K COOCTBEHHBIM NESIHUSM U NESIHU-
SIM TIPOTUBHMKA. YTOOBI TTOHSITH HE CIYYaMHOCTb MPOUCIIIET -
1IeT0, HEOEeCIoJe3HO OyneT MPUOTKPBITh OJHY U3 3JTOBEIIMX
CTpaHUIl MOCJeAHEel MUPOBOI BOWHBI MPOTUB ['epMaHuUMU.
HUcropuk Kypt BoHHeryT, HacKOJIbKO 3TO OBLIO BO3MOXHO,
pacckaszaj 0 HEW - M ero CTapaTeNbHO «3aMonyanu». Mbl Xe
MpuOerHeM K M3J0XEHUI0 HAMMCAHHOU U HareyaTaHHOU B
CIIIA xpoxoTHbIM THUpaxkoM ctatbu Hxopaxa T. ITapkepa o
KOJIOCCAJIbHOM IIPECTYIIEHUN, BbSIBE MPOJAEMOHCTPUPOBAB-
1eM MUpy TaaMyaudeckuii ockan 3anana. [IpectyruieHue, Ko-
TOpO€, OBITh MOXET, CTAHET B PSJ CUMBOJIOB, XapaKTepU3ylO-
mux cyTh 3amnana B XX croieTuu (Ha pyOexke BEeKOB IMopa pas-
JIaBaTb «BCEM CECTpaM IO CepbraM» JIa M YeJIOBEUYECTBO IOJIK-
HO 3HaTh CBOUX <«T€POEB»).

..B Hauasne 1945 r. camoJIeThl COIO3HUKOB CESIJIM CMEPTh
¥ paspylleHue Haja Bceil ['epMaHueir - HO CTApUHHBIN Cak-
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COHckUI JIpe3faeH ocTaBajicsl Cpeiu 3TOro KolliMapa OCTpO-
BKOM CIIOKOMCTBHUSI.

3HaMeHUTHII KaK KyJbTYPHBIM LIEHTP, HE UMEBIIUNA BO-
€HHBIX IIPOU3BOJACTB, OH ObLI (paKTUUYECKM HUYEM HE 3alllu-
IIEH OT yaapoB ¢ Heba. JIMIIb ogHa 3CKaapuibs paciiojara-
Jlacb OIHO BpeMsl B 3TOM TOpoje XYIOXXHMKOB M PEeMeCJIeH-
HUKOB, HO U €€ yXe He ocTaBajioch K 1945-my. BHeniHe Morio
CJIOXUTHCSI BIleyaTJieHHWe, YTO BCE BOIOIOIIME CTOPOHBI OTBO-
ouau JIpe3neHy cTaTyc «OTKPHITOTO TOpoja» COTJIaCHO HEKO-
eMy JIKeHTJIbMEeHCKOMY coTjalieHuto. Ho, K coxaneHuto, 3To
0Ka3aJIoCh HE TaK...

K yerBepry 13 deBpans mMoTokK OeXKEHIIEB, CITacaloNINXCs
OT CTpeMUTeJIbHOro HacTyruieHus: KpacHoit ApMuu, Kotopasi
Haxonuyiach yxe B 100 kunomeTpax, yBeJIU4YUI HacejleHue
ropoja A0 MUJUIMOHA ¢ JUIIHUM. VHBIe 13 OEeXEeHIEB Mpo-
LT Yepe3 BCSIKUE yKAachl BOMHBI M OBIIN TOBENEHBI M0 TTOJTY-
CMEpTH.

brita Macnenuna. O0b9HO B 3TH OHU B [ pe3aeHe mpe-
obnanana armocdepa kapHaBaia. Ha 3ToT pa3 obcTtaHOBKa
OblIa JOBOJIbHO MpauyHOU. bexXeHIbl MPpUObIBAIN C KaXIbIM
yacoM, U ThICSUYM JIOACH ycTpauBajaMCh JarepsiMu MpsIMO
Ha yaulax, elIBa MPUKPHIThIC JOXMOThIMU U APOXKAIIue OT
X0J10a.

OpHako JI0AM YyBCTBOBAJIU ceOsI B OTHOCUTENIbHOU Oe-
30MaCHOCTU; U XOTSI HACTpOEHUE ObLIO MpauyHoe, LiMpKadyu
IaBajy MpeACTaBlIeHUsS B MepPEeMOJHEHHBIX 3a1ax, Kyaa Thl-
CSIYM HECYACTHBIX MPUXOAUIU 3a0bITh Ha KaKOe-TO BpeMs
00 ykacax BOWHBI. ' pynnKyu HapSAHBIX AEBUYILIEK CUIUINCH
YKPENUTh AYyX M3HYPEHHBIX MeCeHKaMu U cTuxamu. KMx
BCTpeyaau ToJylnedyalbHble YIbIOKU, HO HACTPOEHUE TOMI-
HUMAJOCh...

HukTo B 3TM MUHYTHI He MOT MPEICTABUTh, YTO MEHbIIIE
yeM uepe3 CYTKU 3TU HEBUHHbIE JEeTU OYAYT 3aXKMBO CTOpPaTh
B OTHEHHOM CMepue, CO3JaHHOM «IIMBUJIM30BAHHBIMMW» aHT-
J0-aMepHUKaHIIaAMH.

Korpma nepBbie CUTHAJIbI TPEBOI'M O3HAMEHOBAJIM HA4allo
140-gacoBoro anma, Ape3aeHIBl MOCIYIIHO pa30peuch IO CBO-
uM yoexuiiam. Ho - 6e3 Bcsakoro sHTy3uasma, IoJjaras, 4To

242



OrHEHHbIEKATACTPO®bI

TpeBora - joxHas. x ropoa HMKOTJa 10 TOro He ObLI aTako-
BaH C BO3lyxa. 3a BCIO BOMHY Ha HEro He yrnaja HU olHa Gom-
0a. MHorue HuKoraa O6bl HE MOBEPUJIM, YTO TAaKOW BEJTUKUI
JIeMOKpaT, KaKk YUHCTOH Yepuuiab, BMeCTe ¢ APYTUM BeJu-
KkuM gemokpatom ®dpankinuHom Jdenano Py3BenbToMm, pemur
Ka3HUTb JIpe3aeH ToTaibHON OOMOEXKOIA.

Uto aBurano YepuumaneM? ToibKO MOJUTUYECKUE MO-
TuBbl. [IpombileHHocTh Jlpe3aeHa Mpou3BoAMIa TOJIbKO
curapethbl U papdop, ToBapsl He BoeHHble. Ho Biepeau Oblia
AntrHcKass KoHbepeHIMs, Ha KOTOPOH COIO3HUKU Hame-
peBaJIMCh YWIEHUTh M3MYUYeHHOe Tesio EBponbl. Yepuuiib
U 3aX0TeJl pa3birpaTh «KO3BIPHYIO KapTy» - HEKOE I'paHIM-
03HOE€ aHIJI0O-aMepPUKaHCKOE NeHCTBO, KOTOPOE «IPOU3BE-
net BrevarieHue» Ha CTajqMHa, - CAULIKOM CaMOCTOSITEJb-
HOTO U CJIMIIKOM YMHOTO, HaOpaBuUIero, Mo MX MHEHMIO,
CJIMIIKOM OOJIBIIYIO CUy. DTa KapTa, KaK 0Ka3ajloch MO3XKe,
He «ChITpayia» B SliTe, MOCKOJBKY IIoXas Moroma oTMeHUIIa
3anjaHupoBaHHbIi peitn. Ho Yepuuyiib HacTauBag Ha TOM,
YTOOBI peii BCe XK€ OCYIIEeCTBMJIICS, IMYCTh TIe YIrOIHO,
00BSICHSISI 9TO HEOOXOAMMOCTBIO MOAABUThH BOJIO I'epMaHC-
KOTO HAacCeJeHUS B THLTY.

EnBa xutenu Jlpe3geHa pa3olLIMch MO0 OOMOOYOeXMIaM,
Ha ropoj Oblia copoilieHa nepBas 6omb6a - B 22.09 1 3 ¢denpa-
g 1945 r. Ataka npoposxkanach 24 MuH. I'opon ObuT peBpa-
1eH B Mope orHsi. «O6pasioBoe 6GomMOOMeTaHUE MO LIEAIM»
CO3[AJI0 XKEJIAEMBI OTHEBOU IITOPM - 3TO BXOJIWJIO B pacue-
Thl CKJIOHHOTO K IOMOPY U JIIOOSIIIEro CUrapbl «IeMOKpaTa».

IIItopm Havajcsl, KOraa COTHM MEHbIIMX MTOXapOB COeau-
HUWJIWCh B ONUH, TPOManHbIA. [ MraHTCKUE MacChl BO3Myxa Bca-
ChIBaJMCh B 00pa30BaBIIYIOCS BOPOHKY U CO3IaJIM UCKYCCT-
BEHHBIN cMepd. Tex HecyaCTHBIX, KOTOPHIX IMOTHUMAIU BUX-
pH, HIBBIPSIO MPSMO B IIaMsI TOpSIIuX yaul. Te, KTo mpsiTai-
csl Mo 3eMJeid, 3abIXaJuch OT HeJOoCTaTKa KUCIOpoa, BbI-
TSHYTOTO Y BBIX;KEHHOTO M3 BO3[IyXa, WJIM YMHUpPAJIH OT Xapa
- Xapa TakoW CWJIbI, YTO IJIABUJIOCh YEJIOBEYECKOE MSICO U OT
YeJI0BeKa 0CTaBajoCh JHIIb BIAXHOE IISITHO.

OueBujen, MepeXuBUIMNA 3TO, paccKasbiBaeT: « Bumen
MOJIOJIBIX KEHIIIMH C IeTbMM Ha pyKax - OHU OeXaau U maaa-
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JIM, UX BOJOCKHI M OJEX/A 3aropajvch, 1 OHU CTPAITHO KpUda-
JIM OO0 TeX IIop, TOKa Magalollde CTeHBI HEe MOrpedaiv Ux».

ITocne mepBoro peiina ObLIa Tpex4yacoBasl May3a. 3aTH-
IIIb¢ BEIMAHWJIO JIOAEeH U3 YKPBITUM. YTOOHI CITaCTHCh OT CMEP-
TOHOCHOI'O Xapa, THICSIUM XUTeJlel HampaBuiauch B I'pocc-
TapTeH, 4ylecHBI Mapk B LeHTpe JpesaeHa riomaabio 4 KM’
Ho nmanauyum Bce paccyuTanu...

B 01.22 nHavancs Bropoi peitn. CurHagbl BO3AYIITHON Tpe-
BOTM HE cpaboTajM - OHU BCE YKe ObUIM YHHUUYTOXKEeHBI. HeGo
MOKPBIJIO BABOE OOJIblIee KOJIUYECTBO OOMOApAMPOBIIUKOB
C 3aXUTaTeJIbHBEIMM OOMOaMU Ha OOpTy. DTa BOJHA IpeaHa3-
HayvaJjlach JJIsI TOTO, YTOOBl paclIMPUTh OTHEBOW IITOPM 10
I'pocc-TapreHa u youTh TeX, KTO ObLI elle He yOuT.

D10 OBUT MMOJHBIA yCIIEX U TPpUYyM@ aHTJI0-aMEPUKAHIICB.
B TeyeHMe HECKOJIBbKMX MUHYT MOJIOCAa OTHS Ilepecekiia Tpa-
By, OXBaTWJia JEPEBbS M 3aropeyioch BCE - OT BEJIOCUIIEIOB 10
Hor 1 pyK. Ellle MHOro mHei mocje TOro BCe 3TO OCTaBajioCh
(TO, 4YTO OCTaJIOCh) MOJ OTKPBITBIM HEOOM CTpalllHbIM Haro-
MUHAHUEM O Caau3Me COIO3HUKOB.

B Hauane BTOpoil aTakd MHOTHE ellle TECHUJIMCh B TOH-
HeJIsIX U IIoABajiax, oXunas KoHia moxapos. B 01.30 mo cimyxa
KOMaHIMpa CIacaTeJbHOTO OTpPsAAa, IIOCIAaHHOI'O B rOpoi C
PUCKOBAaHHOUW MMCCHEH, TOHecCs 3JI0BeImuii rpoxoT. OH Tak
ONMCHIBAJ 3TO: «J/leToHANMS ymapuia Mo CTeKJaM ITOABaJIOB.
K rpoxoTy B3pbIBOB MpUMEIINBAICS KaKOW-TO HOBBIN, CTpaH-
HBI 3BYK, KOTOPBIA CTAHOBUWJICSI Bce Tiaylie u Tiaymie. Yro-to
HalloOMUHalolee TyjJ BojoIllaga - 3TO OWJ BOW cMmepya, Ha-
YaBIIIETOCS B TOPOJIE».

Te, k10 HaxoAWJICA B MOA3EMHBIX YOCXKMIIAX, YMEPJIU JIeT-
KO: OHU MTHOBEHHO CTOpajii, KaK TOJbKO OKpYyXKaloluid xKap
BAPYT pe3Ko yBeanuyuBajicsa. OHM WM IIpeBpallaJnCh B Ie-
e, WIK pacijiaBlISLIMCh, IIPOMUTHIBAs 3eMJII0 10 METpa B LIy~
OWHY - TOMY €CThb MHOXKECTBO CBUIETEIbCTB.

Ilocne HameTra MSITUKUIOMETPOBBIN CTOJO XKEJITO-KOPHI-
HEBOTO JAbIMa MOAHSUICSA B He00. Macca meruia TpoHyJiach, MO-
KpBIBasl TEIUIbIe pyWHBI, B cTOpoHY YexociaoBakuu. OouH m10-
MoBiazeiel B 25 kKM ot Jlpe3aeHa HallleJ B CBOEM cany lie-
JIBIIA CJIOW pelenToB M KOpOoOOYEeK OT MUJIIOJIb M3 JIpe3aeHC-
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KON anTeku. A OyMaru um MOKYMEHTBHlI U3 OITyCTOILIEHHOTro 3e-
MEJIBHOTO yIIpaBJIeHMs yIiaiu B AepeBHe JIupHa, moytu B 30
KM oT [pe3neHa (BepHee, OT TOTO, YTO OT HETO OCTajOCh).

Bckope nocne 10.30 yrpa 14 ¢eBpans Ha ropoa oOpyiiv-
Jach MocaeaHss mopuust 6omM6. AMepuKaHcKke 60MOOBO3bI
«Tpyauiauch» 1eiabix 38 munyt. Ho ata ataka He ObuUIa CTOJb
JKEeCTOKOM, KaK MepBbIe ABe, - M0 MaciiTadaM, HO HE IO CYTH.

DTOT HajeT OB XapaKTepeH M3O0ILIPEHHBIM CaaM3MOM,
«MycTaHru» (MCTpeOUTEIN-00MOaAPAUPOBIIIMKUN) JEeTEINU
OYE€Hb HU3KO, Ha OperolleM MOJeTe pacCTpeJrBalv BCE, YTO
JBUIAJIOCh, BKJIIOYash KOJIOHHY cIlacaTe/JIbHBIX MalllMH, KOTO-
pble IPUOBLIM 3BaKyupoOBaTh BhIKMBIINX. OQHA aTaka ObLia
crelMajJbHO HaIlpaByieHa Ha Oeper DIbObI, TAe MOCie yXKac-
HOII HOYM CIPYOMJIMCH OEXEHIIbI, a TAKXKE paHeHbIE.

Jemno B TOM, 4TO B IIOCJIEIHMI Trox BOMHEI pe3neH crai
ropoaoM-TrocIiuTagieM. Bo BpeMsI HOYHOTO MaccoOBOTO yOuii-
CTBa MEICECTPhl TepOMUYECKM IepeHEeCIn Ha cede ThICSIUU
WCKaJleYeHHBIX, TIepeHecan K Diiboe. 1 BOT HU3KOJIETSAIIINE
«MycTaHTu» paccTpeauBaau 3TUX O0ECHOMOIIHBIX MalMeH-
TOB, KaK 1 THICSTYM CTApPUKOB, KCHIIWH M IeTel, OexXKaBIIUX
U3 ropoja.

Korma ckpbuics IOCIETHUI caMOJIET, MOYEePHEBIINE Y-
bl JIpesneHa ObIM ycesiHBI MepTBBIMU TejamMu. [lo ropomy
pacrpocTpaHWICS YAYUUIMBBINA cMpan. Cras yJIeTeBIINX U3
pa3pylIeHHOTO 300IapKa CTEPBATHUKOB XMpeja Ha Tpyllax.
[MoBcroay mHBIpsAN KpbIckl. OAWH U3 BUAEBIINX BCE BTO Cpa-
3y mocjie 00MOEXKKH paccKa3blBal: «Y TpaMBailHOTO JIero Oblia
oOmiecTBeHHas: yoopHast U3 pudIeHOro Xeje3a. Y BXoaa, yT-
KHYBIINCH JIMIIOM B MEXOBOE€ MAaJIbTO, JieXKajia KeHIINHA JIeT
TPUALIATH, COBEPIIEHHO Haras. B HeCKOJBbKMX METpax OT Hee
JIeXaJIi IBa MaJIb4MKa, JIET BOCBMU-AECATH. Jlexalin, KpemnkKo
obHsBmKch. Toxe Harue... Be3ne, Kyna moctaBajl B3IJIS, Jie-
JKaJIM 3aIOXHYBIIMECS OT HeIocTarka Kucjiaopona joau. Bu-
IMMO, OHU CIMpau C cebsI BCIO OACXKIy, IBITAsICh CAEIATh U3
Hee I101001e KMCIOPOIHOM MAacKMU...»

Bot onucanue JIpesneHa yepes nBe HemeJW MOCE Karac-
Tpodbl. OHO MPUHAATIECXKUT HEKOEMY IBeMapiy. «f Bumern,
- TOBOPUT OH, - OTOPBAHHBIE PYKU M HOTHU, U3YBEUCHHBIC TeJa
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U TOJIOBBI, pacKaTUBILIMECS O cTopoHaM yaui. Ha mioimaasix
Teja Bce elle JieXaau Tak IJIOTHO, YTO UATU MPUXOAUIOCH C
MPEeaeJIbHON OCTOPOXHOCTBIO».

VYpoxaii cmepTth cobpaa 6oratheiii. Paszmepsl ape3neH-
ckoro «XoJyiokocTa» - 250 TeICAY XU3HEH (YEeTBEPTh MMJI-
nroHa!), OTHATBIX B mpedeiax 14 4. D10 Gojee yeM BTpoe
MIPEBOCXOINT KOJMYECTBO XEPTB 3HAMEHHTON XUpPOCH-
MBI (72 ThHICSYN).

AT10JI0TeTHl COI0O3HUKOB, omnpaBabiBas (!) 3Ty OOiHIO,
npupaBHuBaloT Hpe3neH Kk Kosentpu. Ho B KoBeHTpu 3a
BClO BOiHY morn6i0 380 yejloBeK, YTO HEJb3sI CpaBHUBATh
¢ youteimu B ogHouacbke 250 Teicsiuamu. Kpome toro, Ko-
BEHTPU ObLI CKJIaJ0M BOEHHBIX 3aIlacoB, T. €. 3aKOHHOI BO-
e€HHOM 1enbto. JIpe3aeH, Mpou3BOASIIMM Yallky U OJroaua,
TaKOBOM HE ObLI.

B pesyabrare 3HaMEHUTOM «OMTBHI 3a AHTIIMIO» JIOHIOH
3a BCIO BOHHY (3a 6 yer) motepsti 600 akpos 3emiu, JpesneH
3a ogHy Houb - 1600.

[To nponum cynpOBl eIMHCTBEHHAS I1ieib B Jpe3meHe, Ko-
TOpasi ¢ OOJIbIION HATSKKOM MoIJa Obl CUMTAThCsl BOGHHOM, -
KEJIe3HOMOPOXKHOE AEMOo - COI3HMKaMU He boMOuiach. 3a-
IIUTHUKUA «MHPOBOM TEeMOKPATUM» OBbUIA CIUIIKOM 3aHSITBI
cTapuKaMu, XeHIIMHAMU, 1eTbMU U PaAaHEHBIMMU.

Jpe3neHckoe yOMICTBO IO MaciiTadaM CBOUM M LIMHU3-
My TIIpeTeHAyeT Ma TO, YTOObl CYUTATHCSA CAMBIM IOIJIBIM B
ucropuu. Ho HUKTO U3 IeTYMKOB-YOUIALl, HE TOBOPs YK O «/Is-
JI0IKe YUIICTOHE», 3TaKOM OJlaropogHoM repiore Manbbo-
PO, YTO-TO He ObLI 3aMeYeH Ha CKaMbsIX MOACYAMMBIX THIIA
HiIopHOeprckoii. Hanporus! JleTunknu ObuIM HarpaxkaeHBI Me-
JansiMu, a Yepuywuib - MOHCTpP, OTAABIIMIA MpUKa3 O OOHE B
HpesneHe, - ObI TUTYJIOBAH U 3aBEPLIMJI CBOIO Kapbepy «Be-
JIMKUM 4YeJIOBeKOM». buorpadsl cTapaTeabHO BBIYMCTUIU U3
CBOUX «O0BEKTUBHBIX» MUCAHUN BCSIKOE HAMMOMUHAHUE O
CTPEMJIEHUU OJHOTO CyMacIleAlIero «moTpSICTU» APYTUX U
yOMBILIETO Pagu 3TOTO YeTBEPTh MUJLJIMOHA MYXXYMH, KEH-
IIUH 1 OETeH.

KoHeuHo, TeTYMKN He MOTJIM OTKA3aThbCs - «OHU TOJBKO
BBITIOJIHSUIM MPUKa3bl», 3TU aHTJIUHACKKE BOCHHbBIC MTPECTYITHU-
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KU (XapakTepHo, 4yTo 3artag He MPUHUMAET 3TOT aplyMenT Mpu-
MEHUTEJIbHO K TMTJIEPOBCKUM BOCHHBIM MPECTYIIHUKAM, HO
CUMUTAET €T0 BIIOJIHE YMECTHBIM JJISI CBOMX TPECTYIJIEHU).
YToOBl MpeacTaBUTh cebe CTeleHb HpaBCTBEHHON Aderpadalluu
3ananma, oTMeTUM, 4yTo B Mae 1992 r. B JIoHmOHE ObLT OTKPBIT
MaMsITHUK Mapiiany ApTypy Xappucy, IlaBHOMY UCTIOJTHUTE -
JI10 mpukasza Yepumsuist. A BOT M UMEHA APYTMX YMHOB KOPOJIEB-
cknx BBC BenmkoO6pnTaHMM - BOGHHBIX ITPECTYITHUKOB JIeii-
CTBUTENIbHBIX, @ HE MHUMBIX: Mapian Pobept CayHnou, coBer-
HUK aBUaMUHUCTepcTBa Apunbanbn CuHKIIEep, KOMaHIOBaB-
Ui TIepBbIM HajleToM Moppuc CMur.

CoxpaHuuchk ¢ororpaduu 3TOro BCEMHPHO-IAEMOKpa-
TUYECKOI'0o 310aeiicTBa: ele 1eablii LlBunrep, xeMuyXuHa
JIBOPLIOBO-IIAPKOBOI'0 MCKYCCTBA - M €r0 PYyUHbI; IaTdop-
MBI ¢ OeXXeHIlaMU, UAYIINE B CIIaCUTENbHBIN JIpe3aeH, - 1 Topbl
TPYIIOB Ha TIOIIANSAX Toponaa; 243 marepu ¢ IeTbMU, YOUTHIE
TOJIBKO B OJHOM M3 YOEXMWII; pa3OUThIe MAIIMHBI CIIacaTe-
JIeit; 3aBepHYThIe B Oymary Tpymbl, CKUTaeMble MacChl MepT-
BBIX T€JI, YOUTBIC IETH.

3ro He JlonmoH. He ITapux (ITapmxk coxpaHeH). D10 - He
eBpeM, a HeMIbl. 3JI0JeSIHUE €CTh 3JIOACSIHMUE, U TYT IBOMHBIX
CTaHIApPTOB OBITH HE MOXET, HO OHU - NPUMEHSIOTCS, U BCE
akTuBHee. Benb mobeaureneit, K COXXaJleHUIO, HE CYHIAIT...

I'opsl TpynoB B [Ipe3neHe ITOYTH HE 3aMEUEHBI «MUPOBOI»
obuecTBeHHOCTHIO. B yactHocTu, HiopHOGeprckum TpudyHa-
JoM. A Beob eIUHCTBEHHOW BUHON [pe3neHa M MpUUYMHON
€ro YHUYTOXEHUS SBJISIII0CH TO, YTO OH ITOManaajl B 30HY OKKY-
nmauuu KpacHoit ApMun. M «COI03HUKM» TOIIIN 1O JIOTUKE
KOMMYHaJIbHOI KyxHU: «TaK He mocTaBaics ke Thl HUKOMY!»
(CylIecTBYIOT 1 OpyTue BepCUN MOTHMBOB COIO3HMKOB, HO 3Ta
MNPUXOIUT HAa YM IIEPBOIA).

[IInpoko TpUMEHSUIMCh aMepMKaHIIAMM 3a>KUTaTeJIbHbIE
00oMOBI B BoliHe ¢ SAnmoHueli. IlepBhiit BapBapCKUit BO3AYyII-
HBIW HaJIET Ha 3Ty CTPaHy ¢ MPUMEHEHUEM 3aXXKUTaTEIbHBIX
0oM6 cocrosiicst 9 mapta 1945 r., U HampaBjieH OH ObLI MPO-
TUB palioHOB TokMo, HauboJiee TTOABEPXKEHHBIX MOoXapam, T.
€. IPpOTUB HamboJiee OEMHBIX, TYCTOHACEJIIEHHBIX PailOHOB, THe
nepernoJHeHHbIE JoMa CAeJlaHbl U3 JepeBa U Oymaru. Paspa-
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3UJICSI CTPALTHBII MOXap, B KOTOpoM cropeino 40 KM’ ropona
CO BCEMM CBOMMM OOUTATENSIMU, U MJaaMs TMTOJHMMAIOCh TaK
BBICOKO B BO3IlyX, YTO €ro ObLJIO BUAHO Ha paccTosiHuu 320
KM. YHCI0 MOTHOIINX MCUUCTSIIOCh COTHAMHU THICSY Yeso-
BeK. TouHOe Yuciio Ha3BaTh 3aTPYAHUTEIbHO, MOCKOJbKY IO-
pon ObLT HaBOOHEeH OexeHLaMu. BrociaencTBuu pyKoOBOAM-
teau IleHTaroHa KOHCTaTHpPOBAIM, YTO JaXe aToOMHas OOM-
0a He Morja CpaBHUTHLCS HU IO KOJUYECTBY MOPaKEHHBIX,
HU MO YUCJIY YHUUYTOXEHHBIX 3JaHUI, COOPYXKEHUNH U UMY-
IIECTBA C 3aXKUIraTeJbHBIMU CPEACTBAMM.

3axurarejibHoe OpyXue MOXET BbIKeUb ropoj, YHUY-
TOXWTH OOIIWPHBIN JaHAmMAadT, YOUTH COTHU THICAY JIIO-
neit. I oHO MOXeT MHOTO Yero elie...

5.13. ObimOBOE OpyXxune

Crietmuruyeckoi pa3HOBUAHOCTBIO 3aXXKMTaTEJIbHOTO
(MUPOTEXHUUECKOTO) OPYKHUS SIBISCTCS OpYXKHE TBIMOBOE.

JbIMOBBIE CPEACTBA, T. €. TPOAYKThI CTOPaHUSI, IIIUPOKO UC-
TOJIb3YIOTCS B BOGHHOM Jiejie. B mpakTuke 00eBBIX NeHCTBUIA
B MPOIIJIOM UMEJI0 MECTO HeMaJIo CIydyaeB, KOIia eCTECTBEH-
HbII TyMaH, 00pa30BaBUIMICS B X0jae 00sl, TOPOXOBOI JBIM
He MMO3BOJISII BOMCKAaM BECTH IMPUIIEIbHBIN OroHb. BugnuMmo,
9TO O0OCTOSTENBLCTBO M HATOJKHYJO Ha CO3HATEJIbHOE IpPU-
MEHEHME JTbIMOB B BOGHHBIX 1IEJIsIX, KOTOPOE HavyajocCh ellie B
cepenuHe XVIII B.

OnHaKo MCKYCCTBEHHBIE IBIMOBBIE 3aBEChl YCTpaUBaIMCh
B T€ BpeMeHa pelKo, 3MU30AuYecKu. JIbIMOBbIE CpeAcCTBa SIB-
JISIIOTCSI OMHUM M3 TPaIUIIMOHHBIX BUIOB OPYXHS, HO B HO-
BOJIbHO IIMPOKUX MaciliTabax OHM HavyaJlu MPUMEHSITHCS B
ITepByto mupoByto BoiiHy. C MOMOIIbIO IIMOB MPUKPHIBAIU
pacIojioXXeHre BOMCK, MX MaHEeBPbI, MACKUPOBAIHN (haKT IpH-
MEHEHMSI XMMUYECKOTo (Ira30BOr0) OpyXKusl.

C aToro xe neprojaa IHUPOKO MPUMEHSJIU TBIMOBOE OpY-
XKue U Ha Mope. [log mpuKphITUEM IBIMOBBIX 3aBEC 3CKaAPHI
IITM B HACTYIUIEHUWE W OTCTYIaau, CTPOMJIM aTaKy MMUHOHOC-
LIEB UJIM TOPMEIHBIX KaTepOB.
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Ho naxe B IlepBoit MUPOBOI1 BOIHE UCITOJIb30BAHUE Jbl-
MOB HE HOCWJIO MacCOBOTO xapakTtepa. JIuib BNoCaeaCTBUU,
B nepuoa Bropoit MUpoBOii BOIHBI, KOT/a BOMPOC MOBbIIIIE-
HUS XKUBYYECTU BOMCK BCTajl C 0CO00 OCTPOTOI, ABIMOBEIE
CpElCTBa BOIIIM COCTAaBHOM 4YacTbl0 B CUCTEMY OOecrieye-
HUS 60€BbIX NeHCTBUI, a IbIMOBasi MACKMPOBKA U «OCJIeTIe-
HUE» IPOTMBHUKA ObLIM B3STHl HA BOOPYXEHHUE apMUSIMU
Bcex cTpaH Mupa. Hanpumep, cunbl [1BO npumeHsin abiMo-
BbI€ 3aBECHI JJIs 3alllUThl OXPAHIEMOTO OOBEKTA OT THEBHBIX
HaJIeTOB BpaXkeCKOW aBUallMM: HallpuMep, Npu 00OpOHE Ha-
11ero yepHoMmopckoro noprta ITotu B mepuoanl yrpo3sl aBua-
LIMOHHOTO HajleTa HeMILIEB OTPOMHOE IbIMOBOE 00JIaKO IMOJI-
HOCTBIO 3aKpbIBaJO BECh MOPT U MpUJIEeTAIOUIUI TOPOI, B KO-
TOPOM HEBO3MOXKHO OBLIO PasrjsiaeTb HA OJHOW LIEJH.

B coBpeMeHHBIX YCIOBUSIX POJib IBIMOB €l1lie 0O0JIbIlle BO3-
pociia, 3HAaYUTEIbHO pacIIUpUICS KPYT 3a1ay, peliaeMbIX C
MOMOIIbIO 3TUX B OOILIEM-TO HEXUTPBIX, HO JE€HACTBEHHBIX
cpeactB. Ha nbIMbI TEMEph BO3JIaraloTcs 3aJadyu NMPUKPBITUS
BOMCK OT PaJMOJIOKAIIMOHHOTO HaOJI0IEeHUs, TPOTUBOIECH -
CTBHE pa3BeJKe 1 YIPaBJIeHUIO OTHEM NIPOTUBHUKA, OCYIE-
CTBJISIEMBIX C UCMOJb30BaHMEM MH@pPaKpacHOi, TeJEeBU3U-
OHHOM, JlazepHOIl U npyroil TexHuku. M3ydaercss Borpoc 00
HUCMHOJb30BaHUHU ABIMOB B LIEJISIX 3alIMThl BOWCK OT CBETOBO-
Io U3JIyYeHUs SIIePHBIX B3PHIBOB.

K Tomy Xe, Kak CYUTAIOT HEKOTOPBIE CIIELMATUCThl, BHE-
3aMHOE Y TUIOTHOE 3aJbIMJIEHUE OKa3bIBAET CUJILHOE TICUXO-
JIOTUYECKOE BO3/AEHCTBUE, yXyIlIaeT B3aMMOAEHCTBUE BOUH-
CKUX TOApa3JeeHUI, 3aTPyIHSIET OPUEHTUPOBKY BOMCKOBBIX
KOMaHAUPOB. YUUTHIBAETCS U TO OOCTOSITEILCTBO, UTO HEKO-
TOpbIe ABIMOOOpA3ylollue BelllecTBa, HalpuMep Oeblii ¢oc-
¢op, NPUBOIAT K BOSHUKHOBEHUIO MOXAPOB, BbIACISIOT SI10-
BUTBIE Maphl (T. €. ABJISIOTCS KOMIUIEKCHBIM OPYKHUEM - 3aKU-
raTeJbHbIM-IbIMOBBIM-OTPABJSIONIMM ), UTO B 3HAUUTEIbHOM
Mepe CHUXaeT 00eCIOCOOHOCTh IIPOTUBHUKA.

ITo MHEHUIO COBPEMEHHBIX BOCHHBIX CHELMATUCTOB,
MpUMEHEHUE JbIMOBBIX CPEJCTB, SIBISIOLIUXCS CPeACTBAMU
BCIIOMOTaTeJIbHBIMU, BO MHOI'OM CIOCOOCTBYET YCHELIHOMY
BeIEeHUIO OOEBBIX NEMCTBUN BOIICK.
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Kak oTMe4daeTcd B meyaTu, 3a MOCJEAHUE ToAbl KOMaHIO-
BaHUSI MHOTUX TOCYIApCTB YIESIOT 0OJbIlIoe BHUMAaHUE CO-
BEPIICHCTBOBAHMIO, pa3paboTKe U MPUMEHEHUIO pa3IMYHbIX
IBIMOBBIX CpencTB. Bolicka WMCIONb30Baau IBIMOBBIE CPEACTBA
BO BpeMsI BceX IOCIEAHUX BOMH B MMpE.

CrneumaancThl CYUTAIOT IPUMEHEHUE IBIMOB OMHUM W3
9 HeKTUBHBIX MyTel MOBBIIIEHUS XKUBYYECTH U O0eCcrocob-
HOCTM NoapasaesieHuid u 6oeBoil TexHUku. IIpu paspadoTke
HOBBIX JBIMOBBIX CPEACTB YUUTBHIBAETCS OITHIT BOOPYXKEHHBIX
KOH(IMKTOB TocjaenHux JjeT. TmareasHoMy aHanu3y IOABEP-
raloTcsd TakXe pe3yJbTaThl NMPUMEHEeHUS aHaJIOTUIHBIX
CPEeACTB Ha YUYEHUSIX U MaHEBpax.

B CIIIA pykoBoJCTBO paboTaMu M MPOBeIEeHUE OCHOBHBIX
MCIBITAHUN OBIMOBBIX CPEICTB OCYIICCTBIISIETCS JlabopaTo-
pueil xuMnuecknx cucteM apmun CIIA (OpBIIMiA DIKBYyIC-
KMl apceHajl) U Hay4YHO-MCCIeA0BaTEeIbCKUM IIEHTPOM WH-
KeHepHBIX Bolick (Popr benbByap, mrtatr Buprunms).

B xone pa3zpaboTku 0osiee COBEPIIEHHBIX THIMOBBIX CPEACTB
[JIaBHOE BHUMAaHUE YIEISIeTCsS] MTOMCKAaM HOBBIX IIMOOOpPa3yo-
IIUX (adPO30JbHBIX) BEIECTB, a TAKXKE CO3MaHUIO CPEACTB UX
WUCIMOIb30BaHUS U JOCTAaBKU (MUHBI, CHAPSIAbI, IIAIIKHU, aBUA-
IIMOHHBIE OOMOBI, KACCETHI, TEeHEPAaTOPhl, TAaTPOHBI, AaBUAIIMOH-
HbIe cpenctBa U Apyrue). OMTHUM U3 OCHOBHBIX TPEOOBAHUM,
MPEeabsBASIEMBIX K HOBBIM BEILIECTBAM, SIBJISIETCS] UX CITOCOOHOCTh
CHIXaTh 3¢h(MEKTUBHOCTh COBPEMEHHBIX CHCTEM OPYXHS, OC-
HaIlleHHBIX ONITUYECKUMU, UHGIPaKPaACHBIMU U paaroJI0Kallu-
OHHBIMM YCTPOMCTBAMMU OOHApyXXEHMS 1M HaBEACHUS Ha LEb.
ITpu pazpaboTke NBIMOBBIX CPEACTB OIpeaeIeHHOe BHUMAaHUE
oOpaiaeTcs Ha YHU(PUKAILIMIO MHOTOYMCIEHHBIX IbIMOBBIX 00-
pPa3IoB, YMEHBIIIEHNE MX Pa3MepPOB M 3HAYMTEILHOE YBeJImue-
HUe 3(PPEeKTUBHOCTU NEUCTBUS.

CornacHo ycTaBaM C MOMOLIBIO ABIMOBBIX CPEACTB PEKO-
MEHIYETCSI:

- IPUKPBIBATh pa3BepThIBAHWE, MAHEBP U MepPEerpynmnu-
POBKY HACTYIIAOIINX BOWCK;
- BBICAJIKY BO3AYIIHBIX U MOPCKUX AE€CAaHTOB;

— OCJIETJISITh aTaKylolue BolicKa, HabaoaaTeAbHbIe TTyH-

KThl U OCHOBHbIE 0O€BbI€ CpPEICTBA MPOTUBHUKA;
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- BBOJUTH B 3a01yKXJeHUE MPOTUBHMKA OTHOCHUTEJBHO
* HaIlpaBJIEHUS IJ1aBHOTIO yAapa, paliOHOB PaCIIOJIOXEHUS CUII
U CPEACTB;

— MacCKHMpPOBaTh BaxXHbIE O0BEKTHI (MOCTBI, a3POJPOMBI,
CKJIQJIbl, 3aBOJBI U T. 11.);

— MPUKPHIBATh MEXOTy M OpOHETaHKOBBIC BOICKA B Ha-
CTYILICHUU,

- CUTHAJIM3MPOBAaTh M NaBaTh lLiejieyKa3aHue B Xojae 0o,

— CKpBIBaTh OOOPOHUTENIbHEIE pabOTHl U OTXOH BOMCK B
r1yOUHY OOOpPOHBI.

CunTaercsi, 4TO ABIMBI MOXHO MCITIOJIb30BaTh KaK JHEM,
TakK 1 HOYbIO. B mociegHeM ciyyae oHM oOecHeYyMBaIOT Mac-
KMPOBKY BOICK M TBHIJIOBBIX OOBEKTOB OT HaOMIOAECHUS IIPO-
TUBHHMKA C MOMOIIbIO MPHOOPOB HOYHOTO BUACHUS U CPEACTB
HWCKYCCTBEHHOIO OCBEILIECHMUSI.

Jlnst pemieHns yKa3aHHBIX BBIIIE 3a7a4 IIpeaIiogaraercs
BECTU CTPENbOY apTUILIEPUUCKUMU ABIMOBBIMU CHapsaaMU
M MMHaMM, BUHTOBOYHBIMU JBIMOBBIMM IpaHaTaMu, HaAHO-
cuTh OOMOOBEIE yaaphl aBUalleli, IPUMEHSITh JEIMOOOpa3y-
IOlIME BElIecTBa U3 MPUOOPOB, YCTAHOBJIEHHBIX Ha caMoJie-
TaX W BEPTOJETaX, CO3[aBaTh 3aBeChl ABIMOIIYCKOM C ITOMO-
10 ABIMOBBIX IIAIllEK U ABIMOBBIX MAalllMH. YCTaBbl U Ha-
CTaBJICHUS NpeaycMaTPUBAIOT MOCTAHOBKY OCJIEILISIONINX,
TOPM30HTANbHBIX U BEPTUKAJIbHBIX ABIMOBEIX 3aBe€C MU
co3JdaHue JbIMKU.

Ocnengouie IbIMOBBIE 3aBeChl OOBIYHO CTaBSATCS Ha
TEPPUTOPUU, 3aHSITOM IPOTUBHUKOM, UTOOBI 3aTPYAHUTH
eMy HaOoleHue U BedeHMe NpulleJabHOro orHs. ['opu3oH-
TajbHas IbIMOBas 3aBeca 3aTpydHsIeT MaHEeBp U OOeByIO He-
SITEJIbHOCTh BOMCK, Melllasi IPOTUBHUKY HaOJII0AaTh C BO3-
Jyxa, BeCTH NpulleJibHOe OomMOoMeTaHue M oOcTpels. Bep-
THKaJbHas 3aBeca UCHOJb3YyeTCs, KaK NpaBUJIO, Ha Iepe-
JHEM Kpae OOOPOHEBI AJisS TOTO, YTOOBI CKPBITh OT IIPOTHUB-
HMKAa IEUCTBUS U PACIIOJIOXEHUE CBOMX BOMCK, a TaKXe 3aT-
PYIHUTH Ha3deMHoe HaOmomeHue. Llesb MOCTaHOBKM IBIM-
KM - CKPBITh NEUCTBUS CBOMX BOMCK OT HAa3¢MHOTO U BO3-
JYIIHOro HaOJdAeHUS NMPOTHUBHMKA U HE IaTh €My BECTH
NpULIEJbHBIA OTOHb CPEICTBAMM CYXOINYTHBIX Boiick. Ilo
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MHCHUIO CIICMATIUCTOB, AbIMKa NPECHATCTBYET MAHEBPY
HOZ[paS,Z[eJIeHI/Iﬁ MEHBIIC, YEM TOPU3OHTAJbHAA ABIMOBas
3aBeEca. ):[BIMOBHC 3aBE€Chl CO3Jal0TCA C MOMOIIbIO pa3JInNy-

HBIX IBIMOOOpPA3yIOLIMX BEIIeCTB.

OCHOBHbIE XapaKTepUCTUKM
AbIMOOOPa3yIoLWMNX BELLECTB, UCMOJIb3yeMbIX
apmuen CLUA

HaumMmenoBanmue:
HIndp:
Cocroguue:

IIpumeHenue:

HaumMmeHnoBanue:

Iudp:
Cocrognue:

IIpumeneHue:

HaumeHnoBanue:

252

benriit docdop
WP

brenHo-xenroe mony-
MpO3pavyHOe TBEPIOE
BEILECTBO, CAMOBO3ropa-
€MOe Ha BO3Iyxe ¢ obpa-
30BaHUEM TYCTOro 0Oeno-
ro IbIMa
ApTriiepuiickue cHaps-
JIbl, MUHBI, TPAHAThI, aBUa-
LIMOHHBIE OOMOBI, Kacce-
Thl, (yrachl, peaKTUBHbIE
CHapSIbI

[InacTuduumpoBaHHBII
oenblit hochop

PWP

KayuykooOpa3Has

cepasi Macca co
CBOIicTBaMU 0€JI0r0O
docdopa

Toxe

PactBop cepHoro
aAaHTHIPUIA B
XJI0PCYAb(POHOBOM
KUCJIOTE



IHIudp:
CocrTosiHue:

TIpumeHeHue:

HanMeHnoBaHmue:

HMudp:
CocTosinue:

IIpumeHeHue:

HaumMeHoBaHue:

ITudp:
CocrTosinue:

IIpuMeHeHMe:

HaunMeHoBaHUMe:

IITudp:
CocTosinue:
IIpumMeHneHnue:

HaumMeHnoBaHue:
IIIudp:
CocTosinue:
IIpumeHeHue:

AbIMOBOE OPY>XUE
FS

benag npiMginasicsa Ha
BO3IyXe XUIAKOCTb
BoinuBHON aBUAILIMOH-
HBI TprOOp, ABIMOBOM
aBUALIMOHHBIA MpuUbOp

YeThIpeXxXJIOpUCTHI
TUTaH

FM

becuBeTHast XUIKOCTh C
eKUM 3aIaxoM

Toxe

I'excaxyopaTaHoBas
JNIBIMOBasi CMECh

HC

TBepnoe BellecTBO

¢ 3amaxoM Kam@opsl
ABUaLVOHHBIE OOMOBI,
apTUJUIEPUICKME CHaps-
JIbl, IIAIIKU, TPAaHAThI

HedtsaHoe Macio, cMmecu
€ro ¢ KEPOCHMHOM M PaKeT-
HBIMHM TOILIMBAMHM

SGF1, SGF2, DCEA 131A
MacassHUCTBIEe XUIKOCTU
JbIMOBBIE MALLIHBI,
HIaNIK1

,Z[I/I?)CJ'[BHHC TOIJINBA

MacasHUCTBIE XUIKOCTUA
Toxe
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HaunmMmeHoBaHue: LIBeTHBIE OLIMOBBIE
cmecu: KpacHas, 3eneHast,
XKenrast, ®uonerosas

I Iudp: RS, GS, YS, VS
Cocrosinue: Tsepaeie cmecu
IIpmMeHeHue: I'paHaThbl, MaTPOHHI,

CHapsIAbl, MAHBI,
pEaKTUBHbIE CHapSIIbl

J1s1 mpuMeHeHUsl TbIMOOOPA3YIONIMX BEIIECTB B CYXOITyT-
HBIX BOMCKaX MMEIOTCS apTUJUICPUICKHUE CHapSIIbl, PaKeThl,
MUWHBI, BAHTOBOYHbBIC T'paHaThl, IIMOBBIC MAIlIMHBI, IIAIIKHA 1
¢yracel. B aBuamnum, B TOM 4KClIe apMEMCKOM, ISl 3TUX Leei
nmpeaHa3zHauyeHbl O0OMOBI, KaCCEThI, BEIIMBHBIC aBUAIIMOHHBIE
MpUOOPHI, THIMOBBIE aBUAIIMOHHBIE TTPHUOOPHI.

JIbIMOBBIC APTUILIEPUIMICKHE CHAPSIIAbI 1 MUHBI IIPEI-
Ha3HayvaloTCs ISl TMTOCTAHOBKUM MAaCKUPYIOIIUX BEPTUKATb-
HBIX W OCJICTUISIONIMX IBIMOBBIX 3aBeC, a TakXke liejaeykasa-
HUS ¥ CUTHaJIM3aluu Ha 1oJyie 60s. OHM M3roTaBAMBAIOTCS
MOYTH BCEX KaJMOPOB M CHAPSKEHBI OEJIBIM WM TutacTUdu-
LUPOBAaHHBIM OeJibiM ¢dochopoM. 1o mpuHLUITY HECTBUSI
5TU CHapsIbl MOAPa3Ae/sIIOTCS Ha Pa3pbIBHOIO IEUCTBUS,
JIOHHOTO BBIOpACHIBAHUS U JOHHOTO 3a>KMTaHMS.

IIpu monpeiBe pa3pbIBHBIX IbIMOBBLIX CHAPSIIOB IIPOMCXO-
INT pa3bpaceiBaHue (ochopa, ero 3HepTUIHOE B3aMMOIEii-
CTBUE C BJIaroil Bo3ayxa M oOpa3oBaHue Oenoro objaka. B
CHapsiiax MTOHHOTO BBHIOpAachIBaHUS Ha KOHEYHOM yYacTKe
TPaeKTOPUU ABIMOBBIE OPUKETHI BHITAJIKUBAIOTCS ITOCJIE BOC-
IUIaMeHeHusI. BeIOpomieHHbIe OPUKEThI ACHCTBYIOT KaK JbIMO-
Bole mamku. CHapsabl JOHHOTO 3aXXKMTaHUS 110 MPUHIIUIY
JNEeNCTBUS HE OTJIMYAIOTCS OT OOBIYHBIX ABIMOBBIX IIamiek. [1pu
MageHu Ha 3eMJII0 OHU B TedeHue |-2 MUH. 00pas3yioT Ibl-
MoBoe 00j1ako. CreuuaaucTbl CUMTAIOT, YTO ALIMOBEIE 3aBe-
CBl MOXXHO CTaBUTb KaK Ha CBOEI TEPPUTOPUM, TaK U Ha Tep-
PUTOPUM, 3aHSITOM IPOTUBHUKOM.
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AMepUKaAHCKUI OIBIMOBOM 155-MM rayOMUYHBINA CHapSI
XM761 cHapsiKeH 3apaHee (POpMOBAHHBIMU TBIMOBBIMU 3JIE-
MeHTaMu - ¢dochopHbiMU buTtwisMu (6enbiii dhocdop, ap-
MUPOBAHHBINA XJIOMYaTOOYMaKHOW TKaHbBIO, CBEPHYTOM B TPY-
00uKky). B xopmyc 6oenpumnaca mioTHO yKiaasiBaeTcs mo 30
aneMeHToB. [Ipy ynape o 3eMJIto OHM BBIOpACHIBAIOTCS M3 CHa-
psia BRIIIMOHBIM 3apsiioM M pa30opachiBAIOTCS MPaKTUUYECKU
0e3 JabHEeUIIero Ipo0JIeHNs, KaK 3TO OBIJIO Y OOBIIHEIX (hoCc-
GOpHBIX CHapsSA0B. DTO IMO3BOJMUIO IMOBBICUTH 3(PHEKTUB-
HOCTh MCIIOJIb30BaHUs (ochopa M TOBECTH BpeMs IBIMOOO-
pa3oBaHUS A0 5 MUH.

JIpyrasg KOHCTPYKLHUS OBIMOBOTO 155-MM rayoudHoro
cHapsina - XM825. OH otnnyaercst oT npenbiayiiero ¢hpopMoi
JIBIMOBBIX 3JIEMEHTOB, KOTOPbIE BHIIOJHEHBI B BHAC CETMEH-
TOB M YKJIaAbIBAIOTCS B YITOJIKOBbIE HaIIPaBJSIOIINE OCHOBa-
Husg. B KopIiyce oT Tpex 10 MATU TaKMX OCHOBaHUII, a ollee
KOJIMYECTBO IHIMOBBIX 3JIEMEHTOB COCTABJISIET COOTBETCTBEH-
Ho ot 70 mo 140 mryk. IIpm pa3pbeiBe cHapsiga 3JIEMEHTHI TaK-
Ke TTouTH 0e3 apobyieHusT ¢ocdopa pacipeneiassiorcs Mo IIo-
manu. B xkauecTBe MaTtepurana IbIMOBBIX 3JIEMEHTOB MCIIBITHI-
BaJIMCh OBl M KpacHEIH ¢ocdop. [To MHEHUIO crienamc-
TOB, KOHCTPYKIIMM YKa3aHHBIX OOEIIPUIIACOB MO3BOJISIIOT 0O-
nee 3¢ GEKTUBHO pacIpedesiTh TbIMOBBIE 3JIEMEHTHI OITH-
MaJIbHOTO Beca II0 IUIOIIAAM, YBEJIUYUTh BpeMsl IbIMOOOpa-
30BaHus (4-6MUH.) U 3(hGEKTUBHOCTh CHAPSIOB B 1IEJIOM,
KOTOpasi, 10 UX OlLICHKe, B 2-5 pa3 mpeBbilacT 3(p¢heKTUB-
HOCTb CYIIECTBYIOIINX TBIMOBBIX CPEICTB.

JI;II BEepTOJIETHBIX ITyCKOBBIX YCTAHOBOK XM259 pa3pabo-
taHa 70-MM aBUallMOHHAs OBIMOBasl pakeT. B ee OoeBoif yacTu
JIIBIMOBBIE 2JIEMEHTBI CHApSIKalOTCs B JIETKUE ceTyaThle 000J104-
KM, KOTOpBIE TIPY PACKPBITUM KOPITyca y eI pa3ieTaloTcs, a
MPU yIape O 3eMJIIO Pa3jiaMbIBAIOTCS M PACIIPENEISIOT SJIeMEH-
THI TI0 TUTOIIAAM O€3 ITOCEAYIOMIETO X APOOICHMS.

JJ1st MAaCKMpPOBKHY M 3alIUTHI HAa3eMHOM TEXHUKHW U JINY-
HOI'0 COCTaBa OT YIapOB C BO3AyXa OCYILIECTBJISIETCS IIOCTa-
HOBKAa TOPU3O0HTAJbHBIX BO3MYIIHBIX HBIMOBEIX 3aBeC Hal
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MOBEPXHOCThIO 3eMan. s
aroit neau B CIIA paspa-
0oTaHbl 66-MM JBIMOBBIE
rpaHaTthl (CHapsXKCHHBIE
0enbM (ochopoM) K YeETHI-
PEXCTBOJIBHBIM TpaHaTOMeE-
tam M202®1. Ucnonb3yd
HEKOHTAKTHBIE B3PBIBATEIIN
K 66-mm HYP, nmo MmHeHUIO
CIeUATUCTOB, MOXHO IIO-
CTaBUTh TOPU3OHTAJIbHbBIE
JIBIMOBBIE 3aBECHI IPAKTHUYE-
AmepukaHckasi py4Hasi ObiIMOBasi K Ha JII0OOM BBICOTE (OT 30

;paHaTa M-76; 1 — ocTos 3anana, 10 120 M HaJl TTOBEPXHOC-
— NPenoXpPaHNTesIbHbINA LUMINHT C
TBIO 3EMJIN).

KOJIbLIOM, 3 — CryCKOBOWV pbl4ar 3a-
nana PydyHble AbIMOBBIE

rpanatbl (P1I) oTHOCATCSA
K MaCKMPOBOYHBIM CPEeICTBAM MHAMBUIYaJIbHOTO MOJb30BA-
HUSI ¥ OJHOKpPATHOTO mpuMeHeHusl. OHM mpeaHa3HauYeHbI JIst
ITOCTAHOBKM HEOOJBIINX U KpPaTKOBPEMEHHBIX IHIMOBBHIX 3a-
BEC, KOTOpPHIE MOTYT CKPHITh IE€HCTBUS OOUHOYHBIX COJIAT,
OKMIaXen, pacyeToB M IPYIMX MajblX IMOApasfeseHuid, oc-
JIEMUTh OTHEBBIC TOUYKU ITPOTUBHMKA B OJIMXHEM 0010, HMU-
TUPOBaATh MPUCYTCTBHE BOMCK B JIOXHBIX paliOHAaX cocpero-
TOYEHUs, MoXapbl 00EBOIl TEXHUKHU.

Vxe B roapl Benukoit OreyecTBEHHOH BOWHBI pyuyHbIE
rpaHatel Tuna PIAI' momoranu cHuxaTb 3P¢HEeKTUBHOCTD
oTHA mpoTuBHUKA B 5-F0 pa3. M moHBIHE OHM CITOCOOHBI
00€CTIeYNTh TOCTATOYHO HAACXKHYIO 3aIIUTy OT MOPaXEHUS
MIPULIEJIbHBIM OTHEM M3 OPYXMS, OCHAIIEHHOTO HE TOJBKO
BU3YaJbHO-ONTHYECKUMHU, IO U ONTUKO-2JIEKTPOHHBIMHI
(HOYHBIMM, TE€JIEBU3UOHHBIMU, Ja3ePHBIMU) CUCTEMaMU
HaBeAEHHUS Ha LIEb.

HaubGonee mmpokoe npuMmeHeHue rpaHatsl PIIT HaxoasT
B 00SIX C IPOTMBHUKOM B YKpPEIUIEHHBIX palioHaX, HaceleH-
HBIX TIYHKTaX, Ha OTKPBITON M TOPHO-ITYCTHIHHOM MECTHOC-
TU; B XOJ¢ LUTYPMOBBIX AEHCTBUI IO 3aXBaTy 00BEKTOB; BO
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BpeMs 3BaKyalliM paHEHBIX U MOBPEXKIEHHON TeXHUKU, pas3-
MWHHUPOBAHUS U TIPOAEITBIBAHUS ITPOXOIOB B 3arpakIecHUIX,
pacYMCTKM 3aBaJioB MOJ BpaxXeCKMM orHeM. Kpome Toro, ¢
nomoubio PAI' MOXXHO 0003HauaTh MOJIOXKEHUE Ha3eMHBIX
moApasaeeHU IS OPUEHTUPOBKU CBOUX CAMOJIETOB U 0O-
eBBIX BEPTOJICTOB, ONpPEIE/IsATh HalpaBJIcHNWE BeTpa IIPU IIO-
caJike BEpTOJIETOB Ha HEOOOpyJIOBaHHbIE TJIOIIANKU.

PIII' 6b1BaloT pa3pbIBHOTO
WJIN  KypsImerocs nelcTBus,
MpeaHa3HavyaloTCs IS MacKHU-
POBKM JEWUCTBUUN JUYHOTO CO-
CTaBa U TEXHMKHU B OJMXKHEM
0010, cHapsXawTcsd OebIM
dochopoM, TrekcaxJIop3ITaHO-
BOM WJIM LIBETHBIMU IBIMOBBI-
Mu cMmecsiMu. MIX BHelHsIs1 060-
JIOYKa M3TOTOBJISIETCSI M3 JIMC-
TOBOM CTaji, CIUIABOB aJIOMMU-
HUS WV TotacTMaccsl. [1pn pas-
pbIBE TpaHaThl pPa3pbIBHOTO
JEMCTBUSI MTHOBEHHO 00pa3y-
eTcsl IbIMOBOe 00ako. B kypsi-
IIMXCS TpaHaTaxX AbIMOBOE 00-
JIaKko oOpa3yeTcsl Ipyu CropaHuu
JIBIMOOOPA3YIOIIEro BellecTBa B
TeyeHue 1-2 muH. Mckaoue-
HUE COCTaBJISICT 3allagHoOTep-
MaHCKas 3aKUTaTeJIbHO-IBIMO-
Bag rpaHata DM-19, koropas
cHapsKaeTCs 3aXXKUTaTeJIbHOMN
CMEChIO, CO3MAI0IIe HEe TOJIbKO
TYCTOI YepHBIN ObIM, HO 1 IMJa-
Msl. C TTOMOIIIBIO 3TOM TpaHaTHI
OCJICTUTSIOTCS OTHEM W JBIMOM
SKUMNaXU OpOHMPOBAHHBIX Ma-
LIWH, TOIXUTAeTCs JICTKOBOCII-

Paspe3 amepukaHCKOV AbIMOBOM
rpaHatel M-16: 1 — ocToB 3anana,
2 — MPenoXPaHNTEbHbIN LUMINHT
C KOsbLOM, 3 — CryCKOBOU pbiyar
3anana, 4 — KaricyJsib-BocCrijiaMeHn-
TeNb, 5 — BTY/IKA, 6 — KPbILLKA KOP-
nyca, 7 ~ TOHKOCTEHHasl BTOpas
KpblLuka, 8 — wallka BocrinameHu-
TeJIbHOIro cocrasa, 9—nunkasiieH-
Ta, 10—«kopnycrpaHatsl, 11 —abi-
Moobpasywimnii coctas, 12 -

HUXHSIS KpbILLKa (AHO Kopryca)
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JIaMCHsIIo1Iasicst 60eBasi TeXHMKA, BBIKYPUBAETCS IIPOTUBHUK U3
00OpPOHUTENIBHBIX COOPYXEHUIA.

OTevyecTBeHHBIE TpaHaThl O€JIOro AbIMa MMEIOT 0003Ha-
yenue PIAI-2 u PAI'-2x, a rpa"HaTh 4yepHoOro apiMa - PIII'-24.
ITockonbKy BHEIIHE OHM aOCOJIOTHO OAMHAKOBBI, WX Pa3JiM-
YaloT COOTBETCTBEHHO IT0 OYKBaM «X» M «>>, HAHECEHHBIM Ha
KOpIIyC.

PJII'-2 npencraBiasioT co0oii HeOONbIINE 10 BECY U pa3-
MepaMm OoerpuIachl ¢ HMIAUMHAPUUYECKUM KapTOHHBIM KOpIMY-
COM, CHapsIKeHHBIM MUPOTEXHUUYECKUM TBIMOBBIM COCTABOM
M YCTPOMCTBOM JUISI €ro IoMXuraHus. Jlo mpuMeHeHusT Kop-
Myc ¢ 00OMX TOPLIOB 3aKpPbIBAETCSI KAPTOHHBIMM KPbIILIKAMU.
B Goro oHM CHUMAOTCS, 1 MMPOTEXHUUYECKUI COCTaB ITOIKU-
raercsl 3amajloM-CUYKOM, KOTopasi 3aropaeTcsi OT TPeHUs O
TepKY, MNOMEIIAIOUIYIOCS MEXAY BEpXHEW KPbhILIKOW U nuad-
parMoii. JIbiM, oOpasyroluiicss Ipu CTOpaHUM COCTaBa, BbIXO-
IUT 4epe3 OTBEpPCTHUSI BEepXHeEl M HUKHEU nuadparmMm U co-
3/1a€T 3aBECy, PACIPOCTPAHSIONIYIOCS MO HaNpaBJIeHUIO BET-
pa. HeobxonuMo otMeTuth, yto PAI-2Xx otnuyaercs ot PII-
2 bonee 3(p(PeKTUBHBIM COCTAaBOM M 3allaJloM T€POYHO-BHI-
TSIXKHOTO JeCTBUS.

OCHOBHble XapaKTepPUCTUKU POCCUMNCKUX
PYY4HbIX AbIMOBbIX rpaHaT

HaumeHoBaHUe PAI-2/PATI-2X
JnvHa JBIMOBOM 3aBECHI, M 20/25
LIBet npiMa OebIii
[TpoaoKUTETBHOCTD

WHTEHCUBHOTO

JIBIMOOOpa30BaHMsI, MUH. 1,2+03
Bpems pasropanus, c 10/15
Macca, Kt 0,5/0,6
labGapuTHblE pa3mepbl, MM:

IINHA 220
aUaMeTp 55
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Opocka, M 30
HanMenoBanue PAI'-24
JlnuHa nbIMOBOI 3aBeChl, M 15

LBer gpima YepHbIi
[IpomomXuTeabHOCTD

MHTEHCUBHOTO

IBIMOOOpPAa30BaHMSI, MUH. 1,2 £0,3
Bpemsg pasropaHus, ¢ 10
Macca, KT 0,5
l'aGaputHbie pa3mMepsbl, MM:

IINHA 220
ITaMeTp 50
CpenHss n1aabHOCTh

Opocka, M 30

PyxKeiinbie IbIMOBBIE TPAHATHI, BLICTPEJIMBacMbIe U3
aBTOMAaTUYe€CKMX BUHTOBOK M TPAaHATOMETOB, COCTOSIT U3 ITH-
JIMHOPUYECKOTO KOpPITyca, CHApsDKEHHOTO IhIMOOOPAa3YIOIINM
BEIIECTBOM, TPYOKM CO CTAOMIM3aTOPOM, B3PBIBATEIISI MU
3amana. MHorga BMECTO BUHTOBOYHOM IpaHaThl MCITOJIb3YIOT-
CSl pyYHbI€ ABIMOBBIC T'paHAThI, IJISI YerO0 IMPUMEHSIOT CIIELIM-
aJbHbBIC HACAAKM, CTAOUIN3NPYIOIINE YCTPOCTBA 1 CIIELIM-
aJlbHBIC BHICTPEIMBAIOIINE ITATPOHHEI.

B poccuiickoM nmexoTHOM peakKTuBHOM orHemeTe PITO~
A «IIIMenap», KpoMe TepMOOapUICCKUX 3aKUTaTSIbHBIX CMe-

AMepMKaHCKaH BUHTOBO4YHas AbIMOBasl rpaHara
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CEl, MCHIOJB3YIOT CHELMATb-
HbIe IbIMOBBIE€ cHapsabl. IT1
YHUYTOXAs MPOTUBHUKA B 3aK-
PBITHIX IOMEILEHUSX, OHU CO-
3MAI0T 11 HETO HEIMEePEHOCH -
MBIE YCJIOBUSI, BBI3bIBAsI TPYI-
HOOOBSICHUMYIO TIaHUKY.

[IpakTuyecku Bce oTeye-
CTBEHHbIE  OpOHEMAaIIMHEI
KOMILJIEKTYIOTCS CUCTEMOii
JBIMOIIYCKA, CIOJb3yEeMOM
IUISL CO3MaHMSI MacKMpylomei
IbIMOBO#M 3aBechl. Cucrema
paboTaeT Ha TOM Xe€ AU3ENb-
HOM TOILIMBE, YTO U JABUTa-
Telb 0OoeBoil MammHB. He
Poccuiickas aAbiMoBasi rpaHata npocMarpuBaeMas AJWHA JIbI-
PAr-2; 1 - kopnyc; 2 - kapTOHHbIE  \10B0ji 3aBeChl MOXET OBITH B
Kpbilky;, 3 - mepka; 4 - 3anasn- o
cruika: 5 - auagparma npeanenax 250-400 M, a cToii-

KocTb ee oT 2 10 4 muH. Cucre-

Ma oueHb 3PPeKTUBHA: HAIIpUMEpP, KOraa OTeYeCTBEHHAasI
bM]I BKJII04aeT CBOXO CHCTEMY ABIMOIYCKAa, TO CO CTOPOHbI
KaXeTcs, YTO IO JOPOre CTPEMUTEIbHO HECETCs KIyOOK IbIMa,
13 KOTOPOTO TOJIbKO TOPYHUT I€PENOK OpOHEMAIIIMHBI U CTBOJI
TYIIKY.

st co3maHus TOPU3OHTAIBHBIX IBIMOBBIX 3aBEC BOO-
PYXEHHbIE CUJIbI OCHAllleHbl MajbiMU (Bec 1-3 Kr) u 0o0Jib-
muMu (1o 20 Kr 1 6osiee) ALIMOBBIMHU IIAMIKaMU. MHorna
IUIST OBICTPOrO 3aAbIMJICHHUS IMAIIKU COpPAachIBAIOTCS Ha 3€M-
JII0O ¢ HU3KOJIETSAIIMX BEPTOJIETOB. MeTalNIMUYECKMI KOpPIyC
IIAIIKY BBIIOJHEH B BUIE HUJIMHIPA C IByMS KpBIIIKaAMU, CHA-
PSIXKAIOTCSl OHM T€KCaXJIOpITaloBOM CMeChi0 MM He(TSIHbI-
MU Macliamu. s 3aKuraHusl UCIONIb3YIOTCS TePOYHBIE WU
3JIeKTpUYeCcKUe 3amajbl. Bpems ropeHus (3aBUCUT OT Beca Illa-
IIIEK) COCTaBAsSET 2-6 MUH. Y IJIABAIOMIUX HAIIEK ¢CTh
CIeMANbHOE YCTPOMCTBO IS 3aTOILJIEHUS IOCJE IOJHOIO
BBITOPAaHUS JBIMOBOM CMECH.
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B nocnegHue roapl ma BOOpyXeHHWE apMUU CTpaH MUpa
MOCTYMalT OPOHUPOBAHHBIE MallMHbI, OCHAIEHHbIE CIe-
LMaJbHBIMU MHOTOCTBOJBHBIMU TpaHaTOMeTaMu (MOp-
TUPKaAMU) AJi CO3JaHMUS TaKTUUYECKMX IBIMOBBIX 3aBec.
BnepBble mog00OHBIE JABIMOBBIE TPAHATOMETBI UCITOJb30-
BaJIUCh €lle HEMELIKUMU BOcKaMu BO Bpemsi BTopoii mMu-
pOBOIi BOUHBI, HO CTaHAAPTHHIM OCHallleHHUEM OpOHETEeXHMU-
KM OHM CTajiu JUIIb B Tomax 60-70-x mpormemirero Beka. Js
CTpEJIbOBI M3 HUX MCIIOJB3YIOTCS CIELMAIbHBIE JBIMOBBIE Tpa-
HaTbl C BJEKTPO3anajioM, yIpaBasgeT MOCTAHOBKOU 3aBeChl KO-
MaHAMP MAaLIMHBI C TOMOUIbIO CIIELMAJbHOTO MYJbTa YIIpaB-
nenust. B 40-70 M oT OpOoHMPOBAHHOI MAallIMHBI 3a 2-5 C cO-
3maeTcsl JbIMOBasl 3aBeca, KOTopasi COXpaHSeTcs Ha MECTHOC-
T4 B TeueHue 1-2 MuH. C mMOMOUIbIO MOJOOHBIX CPEACTB U
pPEaKTUBHBIX JBIMOBBIX CHAPSIIOB HACTaBJIEHUS PEKOMEHIY-
0T CTaBUTb TOPU3OHTAJbHbBIE JBIMOBbBIE 3aBECHI.

CorjlacHO yctaBaM MHOTMX apMUU, Jjii MaCKUPOBKU
KPYIHOPa3MEPHBIX TJIOLIAAHbIX 00bEKTOB, BaXKHbIX Liejed u
nepernpas JOJKHbI IPUMEHSITHCS JBIMOBbIE€ MAIIUHBI B CTa-
LIMOHApHOM WJIM TIOABMXHOM BapuaHTe (B aBTOMoOWJIEe, Opo-
HETPAHCIOPTEPE, JIOAKE, KaTepe WJIM IPYroM TPaHCIIOPTHOM
cpenctse). JIbiIMoBasl 3aBeca B MOCJEIHEM Cllyyae CTaBUTCSI C
MecTa WIW BO BpeMS IBUXKEHUS.

JpiMOBas MalllMHa MMEET CJienylollie OCHOBHbBIE Y3JIbl:
OE€H3MHOBHIN WM IYJbCUPYIOIIMNA peaKTUBHBIN ABUIrATEb,
CHUCTEMbl MUTAHUS TOIUIMBOM U JBIMOOOPA3YIOIIMM MacjoM,
MUTalollIe pe3epByaphl, 0JOK yrnpaBiaeHus. [Ipu padore nbi-
MOBOI MalllMHBI ABIMOOOpa3ylolllee Macao HU3KOM BSI3KOCTU

Benbruvickass BUHTOBOYHasi AbIMOBasi rpaHarta
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ucrapsieTcss B MOTOKe TOpsiuMX Tra30B OT OEH3MHOBOTO WJIU
pEeaKTHUBHOTO ABUTATEsI, a 3aTeM 3TU Tapbl KOHASHCUPYIOT-
cs B atMocdepe. [Ipy HOpMaJbHBIX METEOPOJIOTUYECKUX yC-
JIOBUSIX OJTHA ABIMOBAs MalllMHA MOXET 3aJbIMUTH TJIOLIAAb
mupuHoit 40-50 M U muHO# 4-6 KM. B xumMmnueckux Boiic-
Kax UMeloTcsl 6aTajdbOHBI M OTAEAbHBIE POTHI IBIMOBOI Mac-
KUPOBKU. B poTe 00bIuHO 10 50 ABIMOBBIX MalllMH, C TTOMO-
IO KOTOPBIX MPU OJaTONPUSATHBIX YCIOBUSIX MOXHO obec-
MEYUTh 3aJbIMJICHUE IIOJIOCHI 4-6 KM MO (PpOHTY U OO He-
CKOJIbKUX KUJIOMETPOB B TIyOUHY.

ApMeiickas apuanusi OCHallleHa JbIMOBBIMU OoMOaMU,
KacceTaMy, BBIITMBHBIMU U IBIMOBBIMUA aBUAIIMOHHBIMU TIPH-
6opaMu. JIbIMOBBIE GOMOBI Pa3JIMYHOTO KaJIMOpa cHapsika-
I0TCSl OeNIbIM, IIacTUGUIMPOBAHHBIM OeJIbiM (hochopoM Wi
rekcaxJiopaTaHOBOM NBIMOBOM cMechlo. OHM MpenHa3zHaue-
HBI IJTSI OCJICTUICHUST CMCTEMBI OTHS
MPOTUBHMKA, CKOBBIBAHUSI MaHEB-
pa BOWCK, MAaCKUPOBKM aTakKu U
MaHeBpa cBoux Bolick. Ilocre
B3pbIBa OOMOBI MOSIBISIETCS TBIMO-
Boe oOiako BeicoToil 10-15 M u
mupuHoiit 30-40 m. Ot pa3zdpo-
ca”HHoro ¢docdopa B TeueHHe 5-8
MUH. o0pa3yeTcss BTOpUYHOe obya-
Ko nbiMa. DochopHbie 6GOMOBI BbI-
3bIBAIOT HE TOJBKO OCJIeTIEHUE
OTHEBBIX CPENCTB, HO U TMOXaphl.

OCHOBHOE Ha3HaYeHHE BBbLIUB-
HBIX W JBIMOBBIX aBMaIlMOHHBIX
AleimoBasi wawka. CCCP MpuOOPOB - MOCTAHOBKAa BEPTH-
KaJIbHBIX 3aBeC JIJI1 MAaCKUPOBKU CBOMX BOMCK OT OTHSI M Ha3eM-
HOTO HaOJIIOIeHUsT TTPOTUBHUKA.

BbUIMBHOW aBUALIMOHHBINA MPUOOP COCTOUT U3 Me-
TaJJIMYECKOTO KOpIlyca, BO3AYIIHOTO cydJiepa, BBIIUBHOU
TPYOBbl M CUCTEMBI BJIEKTPONPoBOAKK. OH NMPUBOAUTCS B Jeii-
CTBME TTyTEM OJHOBPEMEHHOTO MOApPbIBA MEMOpaH B BO3MYII-
HOM cydJiiepe W BBUIMBHOI TpydOe. JIsiMooOpa3syoomee Bele-
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CTBO BBUJIMBAETCS M3 MpUOOpa IOI ACUCTBUEM COOCTBEHHOIO
Beca M BCTPEUHOrO BO3AYIIHOTO ITOTOKA, MOCTYIAIOLIETO 4Ye-
pe3 cydnep. C moMoIIbi0 OTHOrO IIpubopa co3macTcs BepTHU-
KanbHas apiMoBas 3aBeca aauHoi 400-500 M. ITocie mcmons-
30BaHUs IIPUOOP MOXHO COPOCHTH C CaMoOJIeTa.

JIpIMOBOIi aBHAIIMOHHBII MPUOOP CHapPSTKAETCs ajlio-
MUHUEBBIMU chepndeckKuMu amnyiramMu (mo 500 mrT.) mma-
meTpoMm 70 MM ¢ oTBepcTusiMU. M3 Kopiryca mpubopa 1 aMmIry-
JIBI CHaYajia BBIKAYMBAETCSI BO3AYX, a 3aTeéM OHU 3aITOJTHSIOT-
cs (Tmog BaKyyMOM) pacTBOPOM CEpHOTO aHTUAPHUIA B XJIOP-
cynabdoHoBoit kucyiore. [Ipu moapwiBe 3/€KTPOAETOHATOPOB
pa3pyliamTcs MeMOpaHbl B TOJIOBHOM M XBOCTOBOM 4YacTsX,
M HaOeralolIUi ITOTOK BBITAJIKMBAET aMITYJIbl CO cMechlo. M3
aMmyJ BO BpeMs MHaJeHMs YaCTUYHO BbUIMBAETCS CMeCh, 00-
pa3ysl BepTUKaJIbHYIO 3aBecy, a IpU MMaJeHUU UX Ha 3eMJII0
00pa3yloT ABIMOBYIO 3aBeCy B IIpU3eMHOM cioe. KoHCTpyK-
1Sl TpUOOpa IMO3BOJISIET CO3AaBaTh BEPTUKAIBHYIO TBIMOBYIO
3aBECy CPaBHUTEIbHO OOJIBIION BBICOTHI C HUXKHEN KPOMKOI1
Ha MOBEPXHOCTH TpyHTa. Ilpu BBICOTE IOJIeTa BEpTOJIETa N0
60 M u ckopoctn 60 KM/4 OTHUM MTPUOOPOM MOXHO CO3HaTh
3aBeCy IPOTSKEHHOCTHIO 10 350 M, MPOMOJLKUTEIBHOCTD 3¢h-
GEKTUBHOM MacCKMPOBKHU 15 MUH.

11 moCcTaHOBKM JIBIMOBBIX 3aBeC B apMeiiCKOIl aBHALlUU
HMCIIONB3YIOTCS TaKXe CIeMaJbHBIC ITOABECHBIE KACCETHBIC
YCTAHOBKM C MaJjIbIMU JBIMOBBIMU OOMOaMU MM I'paHaTaMu
(o 200-300 mrT.). B ycTaHOBKEe HECKOJBKO CTBOJIOB, OBIMO-
Basl 3aBeca CTaBUTCS IIyTeM BBIOpAchIBaHUS Pa3IMYHOTO KO-
JINYECTBA OBIMOBBIX OOMO WJIM I'paHarT.

OCHOBHbIe XapakTepucTtmukm gbimoBbiX cpeacTtTe

apmuia ctpad HATO
HaumenoBanue 40-mMMm Ooerpumnac,
CHAOXXEHHBIA NapallioTOM
CuHapsixkenue
HTudgp RS, GS, YS, VS
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Iudp

57-MM cHapsig

WP
on?

MrHoBeHHO

60-MM MUHa

WP
0,35

Toxe

70-mMm HYP
(aBUaIMOHHAsI)

WP, RS, GS, YS, VS

75-MM CcHapsn

WP
0,61

105-MM cHapsn

WP



Bec,kr
IIpoao/KUTEIBHOCTD
JABIMOOOPAa30BAHUS

HavumeHnoBaHue
CHapsizkeHHe

ndp

Bec, kr
ITpoao/KuTEeIbHOCTD
JBIMOOOPA30OBAHMSA

HaumMmenoBanue

CHapsKkeHue

HIndp

Bec, kr
IIpoa0/KUTEIBHOCTD
JABIMOOOPA30BAHUSA

HaumeHoBaHue
CHapskeHune

HIudgp

Bec, Kr
IIpoao/KUTEIbHOCTD
JBIMOOOPA30BAHUA

CHapsaKeHHue
HIngp

Bec, kr
IIpoaoKuTEeIbHOCTD
JABIMOOOpPa30BaHUS

AbIMOBOE OPYXUE
1,84

155-MM cHapsg,

HS, RS, GS, YS, VS
7,11

88,9-MM peakTHBHas
rpanata M30

WP
1,0

106,7-MM MuHa

WP, PWP
3,4

PyuHble nbIMOBBIE
rpaHaThbl

WP, PWP, HC, RS,

GS, YS, VS
0,45
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HaunmeHnoBanue

CHapsizkeHHe

HTugp

Bec, kr
IIpomo/oKUTETbHOCTD
JAbIMOOOPA30BAHUS

HaumeHnoBanue

CHapsizkeHue

IIndp

Bec, kT
IIpoaoKNTEIbHOCTD
JAbIMOOOPA30BAHMSA

HaunmMmeHoBaHue

CHapskeHHe

HTugp

Bec, kT
IIpoaoKMTENbHOCTD
JbIMOOOPA30BaAHUS

HaumenoBanue

CHapszkeHHe

ITudp

Bec,kr
IIpomxo/EKUTEIbHOCTH
JBIMOOOPa30BaHUSA

OMHEMETHO-3AXWUIATEJIbHOE OPY)XUE

30-dpyHTOBasE HIBIMOBAS
nramka M5

HC
12,5

10-15 mMuH.

[I1aBatomas neIMOBas
mamka M7

SGP2
5,9

12-17mMuH.

100-dyHTOBas
aBMallMOHHAg OomOa
M47A4

WP, PWP
40

MrHoBeHHO

3-dyHTOBad
aBUallMOHHAs OoMOa

HC, WP
0,5

Toxe



AbIMOBOE OPYXXUE

HaunmMeHoBaHue brinuBHOM
aBUAIlMOHHBIN
npudop MIO

CHapszkeHue

Mudp FS

Bec,kr 218

IIpoao/LKUTEeNIbHOCTD

IBIMOOOPA30BAHUS

HaumeHnoBanue JIpIMOBOiaBUALlMOHHBII
mpuodop

CHapsikeHnue

udp FS

Bec,kr 300

I1poao/KUTEILHOCTD

JBIMOOOPA30BAHMSA

HanmeHoBaHue JIpIMOBBIE MATITTHBI

(pacxom IBIMOOOpPa3yIo-

IIero BellecTBa
100-190 15/4)

CHapskeHue

IIMudp ES, SGF1, SGF2
Bec, kr

IIpoao/KuTeabHOCTh

JIIMOOOPA30BaAHMSA 1,5-2 4 6e3 mepephiBa

CneuuanucTbl CYMTAIOT, YTO MPUMEHEHKE TBIMOBBIX 3a-
BeC 0cjabJsieT mopaxaroliee 1eiicTBMe CBETOBOTO U3JIyye-
HMS IIepHOTO B3pbiBa. UMM ycTaHOBJIEHO, YTO MOCTAHOBKA
TIBIMOBOH 3aBechbl 3a 10 MUH. 10 SIIEPHOTO B3pbIBa MOXET OC-
Ja0WTh BO3MEICTBHME CBETOBOTO M3MyyeHus B 3-8 pa3 (B 3a-
BUCUMOCTH OT PacCTOSIHMS A0 3MuieHTpa). CuMTaercs, 4to
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OrHEMETHO-3AXWIATEJIbHOE OPYXUE

C MOMOIIBIO CBOEBPEMEHHOM ITOCTAHOBKU TUIOTHOM JBIMOBOM
3aBeChl MEXIy ILIEHTPOM SIAEPHOTO B3pbIBA M OOBEKTOM MOXK-
HO YMEHBIIINTH 03y TIOTaIaioleil Ha Hero SHepPIuu CBETO-
Boro uanydeHust B 10-12 pas.

Pa3zHoo0Opa3Hbie AbIMOOOpa3ymolire (a3po30Jeo0pasyro-
IIe) BellecTBa M COCTaBHI IpeArioiaraeTcs MPUMEHSTh IS
3aIIUTHl 1 MACKUPOBKH IIeJield He TOJBKO OT ONTHYECKUX, HO
1 OT MH(PpaKpacHBIX, PaIUOJOKAIIMOHHBIX U Ja3ePHBIX YCT-
policTB. B pe3ynbTaTe ABIM HE TOJBKO MPETSITCTBYET MPUMeE-
HEHUIO ONMTUYECKUX MPUOOPOB HAOIIONCHUSI U HaBeIEeHUS,
HO W BCEBO3MOXHBIX OOEBBIX JIa3epPHBIX CUCTEM: HaBeIeHHS,
HeJIeyKa3aHus | TIp.

CnenmanucThl BOGHHO-XUMHUYeckux apceHanon CIIA
HCCIIEIYIOT BO3MOKHOCTD MCITOTb30BAHMS B 3TUX LIEJISIX pa3-
JIMYHBIX TUtacTMace, g mojydeHMsl IbhiMa TIeHOOOpas3ylomast
IIacTMacca BIIPBICKMBAETCS B TOTOK Ia3oB, TeMIlepaTypa Ko-
TOPBIX BBIIIE TEMIeEepaTypbl 00pa3oBaHuUs TMeHoracToB. Mc-
TOYHUKAMM TOPSYMX Ta30B CIyKaT Ta3oBble TYpPOWHBI, TBH-
raTeJJd BHYTPEHHETO CTrOpaHWs W peaKTHUBHBIC TBUTATEIIM.
Iporiecc TBIMOOOPA30BaHMS 3aKITIOYAETCS B TOM, YTO Kallehb-
KU TUTACTMACCHI, BIPBICHYTHIE B MTOTOK TOPSTYMX Ta30B, MCTE-
Kalouux ¢ 00JbIIONH CKOPOCThIO, MPUOOpETAIOT SAYEUCTYIO
CTPYKTYpY, a 3aTeM 3aTBepAeBaloT. TakuM ITyTeM TOIydaroTCs
IBIMBI, COCTOSIIIAE M3 KPYITHBIX YACTHIL ¢ HeOOIBIION CKOPO-
CTBIO ocemaHMsI. Maiast INIOTHOCTh ABIMOBOTO 00JIaka TIPUBO-
AT K TOMY, 9TO IBIMBI, TIOJTy4eHHBIE M3 TUIACTMACC, OCTAIOTCS
BO B3BEIIEHHOM COCTOSIHUM JOJIbIIIE, YeM IBIMbI, BbIpaOOTaH-
Hble IpyrMMM crnocobamu. Hawmbosiee nepcrnekKTHBHBIMU Be-
HIeCTBAMU ISl TOJYYEHUs] ABIMOB CUMTAIOTCS TOJUYpPETAHBI
Ha OCHOBe Moyiadupa, a TakKxKe pasiuyHble deHonpopMaib-
JNETUIHEBIE CMOJEIL.

OIHOBpEeMEHHO C COBEPIICHCTBOBAHNEM IIITATHBIX, BO
MHOTHX apMUsIX pa3pabaTbhIBalOTCsS HOBBIE IBIMOBBIE OOCTIpH-
nacel. Harpumep, B CILIA co3naH HOBBII ABIMOBOM YHUBEpPCAIb-
HBII 2JIEMEHT IJIs CHapsDKEHUs apTUIIEPUICKUX CHApSIIOB U
JIPYTYX IbIMOBBIX OoempuriacoB. OH mpelncTaBiisieT co0oil cBep-
HYTHI B TPpyOOUKY JIMCT IJIaCTUHYATOTO Oenoro docdopa,
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NOJINLLEMCKOE OPYXXUE

apMUPOBAHHBIN XJI0MYaTOOYMaKHOM TKaHbI0. Takue aeMeH-
THI, TUIOTHO YJIOXKEHHBIE B KOPIyCc Goempuiaca, nNpu Mmoajiere
K 3eMJI€ BBITAJIKMBAIOTCSI BEITAMOHBIM 3apsiIoM U paccerBa-
fotcst. Kaxmplii aJ1eMeHT JeiicTBYeT KaK JBIMOBAas IIallrKa ¢ mpo-
JIOJDKUTEIbHBIM BpeMeHeM 3(P(PEeKTUBHOTO ABIMOITYCKA.

5.14. NMNonnuenckoe opyxuve

B cepenune 60-x romoB B CILIA mpucTynmuiIv K CO3MaHUIO
HOBBIX BUIOB OpYXWS, TIPeIHA3HAYEHHOTO ST «ITOJaBICHUS
MATexel». OIHUM M3 HUX CTaJl HOBBIN YCOBEPIICHCTBOBAH-
HBI BapWaHT HaIlaJMa, IMOJyJYeHHBII BOEHHBIMUA XUMUKaMU
Ha BOEHHO-BO3AYyLIHO# 6a3ze DriuH Bo Diopune, - nanaam-B.
Ha u kjmaccuvyeckue CTpyiHbIe OTHEMEThI paccMaTpPUBAIUCh
B TIEpBYIO ouepeab B KauecTBe moJiuieiickoro opyxus. Ho
TMPUMEHSITh UX B TOPOJCKOU 3aCTpOIKe JOBOJBHO 3aTPYIHU-
TEJIbHO - TaK U TOpPOJ MOXHO CITaJIUTh.

IMonuuuss MHOTUX CTpaH yXe NaBHO B3sjla Ha BOOpyXke-
HUE aHTarOHUCTA OTHSI - BOMSIHYIO CTPYIO - B Ka4yecTBE CIie-
IAAJIBPHOTO TEXHUYECKOTO CPENCTBA JJs MPEIYMPEXICHUS U
TMPECEUYEHUsI MACCOBBIX OECIOPSIIKOB, pa3rOHa HECAHKIINO-
HUPOBAHHBIX COOpHUI U OYUCTBYIOIMINUX TOJII.

I'MapomykKy MOXHO CYMTATh BET€paHAMM MOJULIEHCKOMN
TeXHUKU. MoIIlHasT CTpys BOIBI 00J1afaeT 3HAYUTEIBHOM K-
HETUYECKOW SHEpTUell U CIoCcOOHa He TOJBKO COWUTH Yeso-
BeKa ¢ HOT, HO M KaTUTh €ro 1o 3emJje (B 3TOM ciiydae JErko
MMOPAaHUTHCS OOJIOMKAMM KHUPHUYEN U OCKOJKOB CTeKJIa -
MaJjio JIM 4TO BaJisIeTCsl Ha MecTaX MaccoBbIX cOopwuii!). Oco-
OeHHO a(pdekTUBHA (M ST MpaBOHAPYIIUTEJIEW omacHa)
nyJIbcupyloniasi cTpysl BoAbl. Kaxkawiii BbICTpen (WU 3alll) U3
MYyJIbCUPYIOIIEN TUIPOTMYIIKU - 3TO HECKOJIBKO JJUTPOB BOJHI.
JoBOJIBHO-TaKU KpyImHas «karisi»! Ha Manom paccTosiHuu mo-
IOOHAasT CTPysI MOXET MPUYUHUTH YEJIOBEKY CEpPbE3HbIE YyBe-
Ybsl U IaXXEe CMEPTEJIbHbIE pPAaHEHUS.

B U3spaune B 90-x rogax pa3dpaboTaHa TMAPONYIIKa, OT-
JiMyaruascs TeM, 4To K BoJe npuMelinBaeTcs raz CS (mpu-
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MepHO 1% 110 Becy). [axe B 0e3BETPEHHYIO TTOTOAY IIIMpUHA
y4yacTKa, MoABepKeHHOro neicTeuio rasa CS, cocrasiser 6 M.
TOJIMBI.

B nHauane Beka, B 1924 1. oTeuecTBEHHbIM HU300peTaTe-
neMm Y. @. MyxapTOBBIM OBIJIO TIPEIIOKEHO UCITOIb30BaTh
YCOBEPILIEHCTBOBAHHbBINM BOAOMET COBCEM YK B CEPbhE3HBIX
LeJsIX - BOGHHbIX. Ero «yCTpOWCTBO AJ11 METaHUS BOJASITHOM
CTPYHU, COEAMHEHHON C UICTOUHUKOM DJIEKTPUUECKOTO TOKa,
NPpOMNyCKaeMoro yepe3 CTpyl BOJbl, BBIOpachiBAEMYyI0 Ha
OoJIbIIE PACCTOSIHUS» TPEAHA3HAYAIOCh «IJIS TTOpPaKeHUS
HEMpUITEas KaK Mpy 3aluTe COOCTBEHHBIX OKOMOB BO Bpe-
MS HEIIPUSATEIbCKOW aTakK/, TaK U BO BpeMsI HACTYIIJIEHUSI.
M3MmeHss cuily ToKa B LIENU, «MOXHO, MO XeJlaHUIo, 100
MopaxaThb HEINpUTEIss Ha CMePThb, TMOO TOIbKO BbIBOJUTH
U3 CTPOSI».

Wnes nobaBiaeHUs B BOAY 4ero-indo 0osiee CUIbHOMEH -
CTBYIOLLIETO OKa3ajach IUIOAOTBOPHOM. AMepukaHell JloHanba
P. JutTo B 70-X rogax IpeajoXuil OTHEeHHBIN poHTaH. s
3TOr0 B CTPYIO BOAKI (€11lie B BOJOMETE) IO/ 1aBJI€HUEM BIIPbIC-
KMBaJIcst OOBIYHbIN OBITOBOI Ta3 (MeTaH-TIiponaH-0yTaH). [1pu
pa3pylleHUu CTpyd B BEpXHEW TOUYKE TPaeKTOpUU ra3 Bblle-
JISIeTCST M3 BOABI B aTMocdepy M, €CIM ero IMOIKeUb, TOPUT
yCcTOHYUBBIM hakesoM. OToHb U BoJla - B OJHOU ynmakoBke!
D10 yXe MoMech ruapoMeTra U OrHeMera.

D10 M300peTeHue cpasy MOMNbITAIUCh MPUCIOCOOUTH K
1IeJISIM OTHIOJb HE MUPHBIM - MOJTULEACKUM-MUTULIEACKKUM.
CoBMeCTHOE BO3IEMCTBUE CIIMOAIONIeil ¢ HOT CTPYU BOABI U
OMNaJISIONIETO IUIAaMEHM OKa3bIBaeTCs yOeNMTEJIbHBIM apry-
MEHTOM JIJIsI pasryssiBuieiics Toamnbl. K ToMmy ke ropsiiias cTpysi
BOJbI OKa3bIBAET U OTPOMHOE TCUXOJOTUYECKHM-yCTpallao-
1ee BO3AeCTBUE Ha yesioBeka. Ja u ¢ TOUKM 3peHus moxap-
HOI 0e30MacHOCTM 3TO Topa3mo Jydlle: cCaMU TIOIKHMTIaeM,
caMU TYLIUM.

Ho okoHuaTenbHO 006JIaCTh MPUMEHEHHUST 3TOTO YCTPOU-
CTBa HE OIpeaeanIach, TaK Kak IJIs MOJULMHU 3TO, TOXAIYH,
CJIMIIKOM CUJIbHOE Mopaxalolliee CpelacTBO (Kak MpaBujo,
3ajgada IMOJIMIIMY COCTOMT BCETO JIUIIb B pa3TOHE TOJIIBI, a He
B IIOrOJIOBHOM €€ YHUUTOXEHUU).
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OPY>XUE JIUHHON CAMO3ALLUTbI
5.15. Opyxue nu4yHOM camMo3aLLUTbI

CrangaprHas 26-MM pakeTHMIIA SIBJIsieTCs 3(P(MEeKTUBHBIM
cpenacTtBoM camoo00opoHbl. C ee IMOMOIIBI0 MOXHO ITOAaTh CHUT-
HaJl TP€BOTM, MOXHO HaIlyraTh HamajJaBIIEeTO, a MOXHO, IIpU
BBICTpPEJIC Ha KOPOTKOM MUCTAHLIMM, U YIOXHWUTH €ro HaIloBaJl.
[MonyuuBire B mocieaHee BpeMsl LIMPOKOE PacIpoOCTpaHEHUE
CpeIy OXOTHUKOB M TYPMCTOB MMHHMATIOPHBIE 15-MM CHTHAaJIb-
HbI€ PaKeThl TAKXe IPEICTABJISIIOT PEaJbHYIO OIACHOCTb IS
YyeJI0BeKa Ha NUCTAaHLUMU B HECKOJBbKO MeTpoB. KmHeTnmyeckast
DHEPrUsl «3Be3IKW» IO3BOJISIET €ii BHEAPUTHCS B MSITKHE TKaHU
YyeJoBeKa Ha TIIyOMHY HECKOJbKUX CaHTMMETpoB. OCTaHOBUB-
IIACh B KOHIIE PAHEBOTO KaHajla «3Be3[aKa» OyIeT TopeTh MOJIO-
JKEHHBIE eil 6-7 ¢, o6pa3yst BOKPYT cebsl TIOJIOCTb TUaMeTpoM 6-
7 cm. JleTanbHBIN MCXOO HAacTyHaeT OT 0OJIEBOIO IIOKa.

B mamie BpeMs IosIBUIIACH MIes VICTIOJIb30BAHUS OTHS B «9M-
CTOM» BUE B KayeCTBE OPYXKWS CAMO3AIIMTHl MUPHBIX TpaXkmaH
oT npectynHuKoB. Pu3uk Cranucias CarakoB MpeaioXu Kap-
MaHHBI MMITYJIbCHBIII OTHEMET, BBIIIOJHEHHBII Ha OCHOBE
OOBIYHOM pakKeTHMIIBI. Bce oTiMune COCTOMT B HAaIIOJIHEHUU
TMJIB3BI: BMECTO CUTHAJbHOM PAKETHl €€ 3aITOJTHSIOT 3apsaoM
TEPMUTHOU CMeECU, MPEBPATUB B HEOOJbIION TBEPAOTOILIUB-
HBIN ABUTaTelIb (TOYHEE roBOpsl, ra3oreHeparop). Ilepennmii
KOHEIl TWJIb3bl MMEET Y3KOe COILIO JJISI BhIXOda IiaMeHu. Me-
Hss (OpMYy COIUIa, MOXHO TOJYYUTH JIMOO IMMPOKHUI OTHEH-
HbII (bakes, MO3BOSIOIIUN BBIBECTU U3 CTPOSI HEOOJBIIYIO
TPYIILY 3JI0YMBIIIJIECHHUKOB, JIN0O Y3KOHAMNpaBJIeHHBIN, J0C-
TUTAOIIUK B IIUHY 5-7 M (II0 OLIEHKE KOHCTPYKTOpA).

I[To MHeHMIO aBTOpa, B Ka4yeCTBE OPYKMs CaMO3aIlUThI
MOXKET 0Ka3aThCs MOJIE3HBIM KapMaHHOE YCTPOMCTBO, MO KOH-
CTPYKLMHM IIOXOXee Ha OOBIYHYIO, IO KPYIHYIO ra30BYIO 3a-
KUTajKy. Jlaxe METpOBBIA SI3bIK OTHSI OCTAHOBUT CaMOTO He-
BMEHSIEMOI0 IpeCcTyNHUKA, OTOMB y HEro BCSKOE XeJaHue
CBSI3BIBATBCST C OOJIamaresieM 3Toro opyxus. [loka 310 mpoek-
ThI, HO 32 3TUM OPYXKHEM CaMO3allUThl MOXET 0Ka3aThCs
oosblioe Oynyiiee. Bo BcsakoM ciydyae, OHO IIpeacTaBIIsIeTCS
OYE€Hb MHOTOOOCIIAIOIIIIM.
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5.16. CpeancrtBa 60pbObLI C 3aXUraTeslbHbIM
opyxuem

PaccMmoTpeB BCIo OrpOMHYO MO Pazkaro1ly o MOIIb COBpPeE-
MEHHOTO OTHEHHOT'O OpPYKMUsl, CIeayeT cKa3aTh HECKOJBKO
CJIOB O METOAaX 3allIUThl OT HETO U CPeJICTBaX OOPHObI C HUM.
Ho HaBcsakuii sia cyliecTByeT IpOTUBOSIAME, a HA KaXK Y10 KOCY
(cmepTtn) cBOoli KamMmeHb. MI3BeuHbIl cnop OpOHU U CHaApSAa.
I1pu Bceli MO1IM 3aKUTaTEIbHOIO OPYXKUSsI, C HUM, KaK U C
JIFOOBIM APYTMM BUIOM HAIaACHMS, XOTb U C TPYIOM, MOXXHO
0opoTthcs. Benp Ha Bce, MpuayMaHHOE OJJHUM YEJIOBEKOM, APY-
roii 4eJioBeK MOXeT U300pecTu cpeacTtBa 3¢p(PpeKTUBHOIO
MPOTUBOIEHACTBUSI.

OnbIT 60€BOro MPUMEHEHUS OLLIEMETHO-3aKUTaTeIbHO-
rO OPYKUS HATJISIIIHO CBUACTEIBLCTBYET O TOM, YTO OTOHb CTall
OpYXXHEM MacCOBOTO MOPAXKEHUSIIOEH, YHUUTOXEHUS ITPO-
MBIIIIIEHHBIX U BOEHHBIX 00BbeKTOB. ClieayeT OTMETUTh TaK-
Xe, YTO HauOOJIBIINN ITopazkaiolmuit 3¢p@PEKT JOCTUTACTCSI
MpY MPUMEHEHUU OTHEMETHO-3a>KUTaTeJIbHbIX CPEICTB IPO-
TUB HEMOATOTOBJIEHHOIO K 3allliTe JUYHOIO COCTaBa BOMCK
U HacesieHus. [1oaToMy IoAroToBKa BOMCK 1 HACEJICHMS K 3a-
IIIMTE OT MOPAKEHUS STUMM CPEACTBAMU B COBPEMEHHBIX yC-
JIOBUSIX TIpUOOpeTaeT BaxkHOE 3HAuyeHUE.

3awumTa oT 3aXUraTesibHOro OpyXxms.
OCO06GEHHOCTU TYLUEHUS 3aXKUraTesibHbIX
BeLLeCTB

BHayvase HE06X0AMMO OCTAaHOBUTHCS Ha OTIBITE Pa0OTHI
ooiioB ¢opmupoBanuii MITBO (MecTHOI MPOTUBOBO3MYLIHOM
o0oponsl) JIeHnHrpana, MocKBbI U APYTUX TOPOIOB HAIlIeH CTpa-
HbI B ronbl Benvkoit OteyecTBeHHOM BOMHBI. OHU YCIIELITHO TY-
IIVJIA TIOXKAPHI M 3aTOPaHMsI, BBI3BAHHBIC 3aKUTATEIEHBIMU OOM-
0aMu, MY>XECTBEHHO NEWCTBOBaIM BO BpeMs HAJIETOB BpaxKec-
koit aBuanuu. C MacCOBBIMU OYaramu IoxapoB 0e3 MOMOIIU
HacesieHUs1 TpoheCCUOHANbI HE CITPABUJIUCH OBbl.

Bor nouemy ¢ nepBbIx ke nHei Benukoit OteuecTBeH-
HOI BOMHBI OgHOU M3 BaxHelmux 3agay MIIBO crano o0y-
YyeHMe BCero HaceJieHUs U ee popMUpoBaHU il 6opbde C 3a-
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JKUraTeJibHbIMU 0oMOamMu. biarogapsi CTOMKOCTU M YMEJIbIM
JNeACTBUAM HAIIUX JIOJEei CITacCeHbl ThICSIYM BaxK HEUIITUX
00BEKTOB, Ha KOTOpbIe (hallnucTcKas aBualus copocua
1 mute 600 TBIC. 60MO (M3 HUX Goylee 1 MUTH 3aKUTATEJIbHBIX).
85% BCex TMoXapoB U 3aTOpaHUI JUKBUIUPOBATIHN OOUIIBI
popmupoBanuit MIIBO.

OHU NPOBOAAT UHXEHEPHYIO pa3BeaKy, OMpPEaesioT Mo-
>KapHYI0 00CTaHOBKY, KOTOpasi BOBHUKAET B pe3yJibTaTe Mpu-
MEHEHUS 3aKuraTejibHbIX cpeacTB. Pa3Benka BBISIBJISIET JItO-
JIell U TeXHUKY, KOTOPBIM YIpOXKaeT OrOHb, yCTaHABJIUBAET
rpaHUIbl U CKOPOCTU paclpoOCTpaHEHUs IMoxapa, ero BIUsI-
HME Ha CIocoObl MPOBEAEHMS ciacaTe/IbHbIX padoT. Kpome
TOTO, JOJKHBI ObITh OOHapyXkeHbI CKPbITbIE O4Yaru Ioxapa,
KOTOpPbI€ BOBHUKAIOT BCJIeACTBUE NPOHUKHOBeHUSI 3AD B
IJIyOb CTPOUTENIbHBIX KOHCTPYKIIMM U B CMEXHbIE C TOPSIIUM
MOMEIeHUEM 3IaHU S U COOPYKEHUSI.

TylwuTh HanmajJaM ¥ OUPOTENb, €CJIU TOPUT HEOOJbIIas
KOMITaKTHAas Macca 3TUX CMECEN, MOXKHO BOJIOU U BO3IYIIHO-
MEXaHWUYECKOW TMeHOW OT meHoreHeparopos. I[luporenb Ty-
muTes TpyaHee. Eciu jaxe HEMHOTO BOJbl OMAIAET B rOpsi-
LUK TIMPOTeSib, TO CMECh Pa30OpbI3rMBaAETCs, JIMIIb YBEIUUU -
Bas MJIoUIaJb Moxapa.

ITpu TylieHUU 3JEKTPOHHO-TEPMUTHBIX aBUAOOMO TIpU-
MEHSIOT MOIIIHbIE CTpyHX Boabl. Hanbonbiunit adekT nocTr-
raercs, Korga 3T OOMOBI OITyCKalOT B €MKOCTH, PE3€pBYaphlI,
0ouKku ¢ Bojmoi. Mexny TeM, eC/id TYLIUTh 3T aBUabOMObI
MaJibIM KOJIMYECTBOM BOJIbl, TO OylIeT pa3dopachiBaTbCsl pac-
MJaBJIE€HHBIN LIJaK. A ero OpbI3TU MOTYT BbI3BATh YBEJIUUE-
HUe ouara moxapa. ['opsiiasi 3axkurarejabHasi CMech, MOIaB-
11asi Ha TEXHUKY, TYIIUTCS IITAaTHBIMU WJIW MTOAPYYHBIMU
CpeICTBAaMU TIOXKAPOTYIIEHUSI, OTHETYLUUTENSIMU (OCOOEHHO
3(pHEeKTUBHO TyllIEHUE MOPOILIKOBBIMU OTHETYLLIUTEISIMU ),
TMECKOM, CHETOM, MOKpPOW TJIMHOM.

TepMuT noracuth pakTUYECKU HEBO3MOXHO, TaK KaK OH
COIEPXXUT B CBOEM COCTaBe BCE, HEOOXOAMMOE JJIsI TOPEHMUS:
U roproyee, U OKUCIUTENb. [T03TOMY OH TOPUT U Ha BO3/YXeE,
u niox Bomoii. M maske Gosiee Toro: Ipu nonagaHuy B BOLy (MIJIU
Ha CHEer) OHa OT BbICOKOW TeMIlepaTyphl pa3Jjiaraetcs Ha
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KHCJIOPOA U BOAOPOI, a TC, B CBOIO OYepelb, FOPSAT HUYYTh He
xyxe... Jlyduiiee cpencTBo [isl TyIIEHUs TepMUTa - CyXOi Te-
COK (BOJIOI, KaK YK€ FOBOPUJIOCH, TYLIUTh HeJIb3s, TaK KaK MpHu
3TOM oOpasyeTcsl rpeMydyuii ras).

boiibl hopmupoBanuit MIIBO JleHuHrpaga Tyuuau
«32XUTAJKW» CIAenyloUMM 00pa3oM: OHU 3aXBaThiBaIU UX
CTeMAaNbHBIMU IMMIIIIAMH 32 CTAOMIN3aTOp, COpAaCchIBAIN Ha
MOCTOBYIO M 3achilajii meckoM. Mau tonuwinm ux B 604Kax c
Bojoii. B noMax u Ha 0OBEKTax TOrga MUMEIM 3HAUYUTEIbHOE
KOJIMYECTBO MeCKa, EeMKOCTU C BOJAOM.

BaxxHo, 4TOOBI 110U BJaAead HaBbIKaMU OKa3aHUsI caMo-
U B3auMoIioMolu npu nopaxeHuu 3B u ordem. IlepByto noB-
payebHyI0 MEIUIIMHCKYIO TTOMOIIb HY>KHO 0Ka3aThb KaK MOX-
HO ckopee ma mecrte. IIpu oxorax rnepBoil cTerneHu Mmokpac-
HEBIITYIO KOXY OOMBITH PAaCTBOPOM MapTaHIIOBOKMCIIOTO Ka-
JIUSl WA PAaCTBOPOM MUTHEBOW COJbl, KPEMKUM YaeM, CIUp-
ToM. JI ecimm HeT 3TUX XUAKOCTeH - OOJIBIINM KOJIUIECTBOM
BOJbI. 3aTeM 000X KEHHOE MECTO MPUCHINaTh COMOM, Talb-
KOM WJIM KpaxMajJoM U cMa3aTb IPOTUBOOXKOIOBOI Ma3blo.

Cracarenu pa3blCKUBAIOT MOPaXXEHHBIX, TYLIAT MOMaB-
LIMe Ha HUX 3aXKuraTeJbHbIe BEIECTBA, 3aTOPEBIIYIOCS OIEX-
ay. JIst aToro nmpuMEHSIOT pa3jindyHble MOKphiBajia (Ope3eH-
THI, OfiesyIa, IMMHEN, TUIAII-TTaJlaTKY U T. 11.). ZKenaTelbHO
CMayMBaTh UX BOAOWA.

ITpy momagaHuu Topslleid cCMECH Ha He3allUIeHHbIE
yacTU Teja MOCTpaaaBIIero HeOOXOAMMO IJIOTHO HaKpPhITh
LIMHEebI0, HAKUIKOM, Ope3eHTOM, O/esiJIOM, OOUJIBHO TOJUTh
BOJIOM WMJIM OKYHYTb IOpPaXeHHOE MECTO B BONy. 3aTeM Kak
MOXHO ObICTpee BbIBECTU (BBIHECTU) B O€30I1acHOE MeCTO,
I1e A0JKHa ObITh OKa3aHa IepBas MOMOIIlb.

Bo Bcex ciayyasix, Korma ropsiuMe cMecu IMomnagalT Ha
olleXIy, ee CJeAyeT TOTYAC Xe CHSATh (COPOCUTH) U MOTracUTh
Ha 3emie.

TymuTs HamaaAM U MUPOTeSb OYeHb TPYAHO, MOCKOJIbKY
OHM TIPU B3PbIBE 3aXKUTaTeJIbHBIX O0MO pa3dpachiBalOTCS B
BUJIe CTYCTKOB Ha OOJIbIION MJIoLIaau U, €Cd coaepxkar Oe-
Jblid pochop, crnocodHbl camoBocIiaMeHsATbes. [ToaToMy oc-
TaBIIMECs TOC/e TYIIEHUS! CTYCTKM Hamo THIATEIbHO YIaIsaTh
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CO CropaeMbiX MPeIMeTOB, cOOMpaTh U CXUTaTh B Oe3omac-
HOM MecTe.

[Moxapsl cTpoeHMit, COOPYKEHMIA, ITOCEBOB, JIECOB, pa3-
BUBILUECS B pe3yjbTaTe MPUMEHEHUSI IPOTUBHUKOM 3aXKH-
raTeJIbHOTO OPYXMWS, TYIIaTCs MMpUueMaMu B CIToco0aMu, MpH-
MEHsIEMbIMU TMpU 00phOe ¢ MoxapaMu B OOBIYHBIX YCIOBUSIX.

IIpoTMBHUK MOXET NPUMEHUTH 3aXKUraTtejabHbIe 00e-
MIPUITachl M 3aMeIJIEeHHOTO nelcTBUA. Ecim 310 ciydmres, To
00e3BpeXXUBaTh WJIM YHUYTOXATh UX JTOJXKHBI TOJIBKO MUPO-
TEXHUKHU WJIW Carephl.

MUHXeHepHble cpencTBa 00pbLOLI C
OrHeeoaHbIMU 3arpaxgeHmnamm

WHXeHepHBIMH CITeIIMaJIuCcTaMi apMU MHOTHUX CTpaH
pa3pabaThIBaIOTCS CIIOCOOBI OOPHOBI C TAKMMM 3aTrpaKaeHU -
SIMU U METOJIbI UX TPEOJOJIEHUS.

B BoeHHOIT meyaT oTMevyaeTcs, 4TO MPU BEACHUM CO-
BPEMEHHBIX 0OEBBIX NEHCTBUI ¢ OOJBITUM TPOCTPAHCTBEH-
HBIM pa3MaxoM M B BBICOKOM TeMIIe y4aCTKM OTHEBOIHBIX 3ar-
paxiaeHui HeOONbIION MPOTSXKEHHOCTU MOTYT OBITH 000ii-
JIeHbl HaCTyMallMMu Boiickamu. OIHaKO, Kak MpaBUIo, Ta-
KWe 3arpaxkaeHus CO3MaloTCsS Ha yJyacTKax BOMHBIX ITpeTpaj,
HauboJjiee 0JaronpUsSITHBIX I (popcUpOBaHMUSI.

Cnenuanuctbl peKOMEHIYIOT pa3iIMuyHble CIIOCOOBI Mpe-
OIOJIEHMST YYaCTKOB BOMHBIX Mperpai, YCUJICHHBIX OrHEBOI-
HBIMU 3arpaxiaeHusiMu. B ogHux ciydyasix mpeajaraeTcsl He
JIaBaTh MPOTUBHUKY BO3MOXHOCTH TMPUBOIUTH B AEHCTBUE
CHCTEMBI, CO3MaloIe OTHEBOMHBIC 3arpaXkIeHMsI, C TTOCTEIy-
oMM QopcupoBaHUeM BOAHOI Tperpaabl B OOBIYHBIX YC-
JIOBUSIX WJIM JIOKQJIM30BaTh Pa3IMTYIO TOPIOYYIO KUIKOCTD, a
¢dopcupoBaHUe MPOBOAUTH HUXE MeCTa YCTAaHOBKM OOHOBO-
r0 3arpaXXaeHus, IPeACTaBISIONIEro coO0M TIaBydee Helmpo-
HUI[aeMO€ YCTPOUCTBO, OTrOpaXKMBalolllee 4acTb BOMHOI Mo-
BEPXHOCTH M YAEpXKHMBAIOIIee B OTTOPOXKEHHOM YJacTKe aK-
BaTOPHMHU PA3JIUTBIC 1O BOMXHOW MOBEPXHOCTH XHUIAKOCTU U
IiaBatonide tejaa. B apyrux ciayyasx npenjaraercsl npeaba-
PUTENBHO TOIKUTATh PA3IUTYIO TOPIOUYIO XUIKOCTD €Ile 10

275



OrHEMETHO-3AXXWUIATEJIbHOE OPY)XUE

Hayaja (opcupoBaHUs WM NpeoaoJieBaTh OTHEBOAHBIE 3ar-
paxIeHUsl B pa3pbiBax MEXIy oyaraMu ropeHus.

Kak otmeuaeTcs B revyaTu, IMpy IJIaHUPOBAHUU OTIepaIldil
1Mo (opCcCUpOBaHUIO BOJHOI Mperpaibl, KOTOpasi MOXET ObITh
yCWJIeHa OTHEBOAHBIM 3arpaXKeHueM, OpPraHUu3yeTcsl MHXeHep-
Has pa3BeaKa CHUCTeM, CO3MAIOIINX OTHEBOMHYIO TIperpany (pe-
3epByapoB, HACOCHOTO 00OPYAOBaHUS, TPYOOIIPOBOAOB), CIIO-
CcO0OB IMOIKOTa Pa3JIMTON TOpIOYE KUAKOCTU U T. II.

ITo naHHBIM pa3BeaKu pa3padaThIBAIOTCS MEPOTPUSTUS
MO MpPeaoTBPalIeHUIO UCIOJIb30BaHUS MPOTUBHUKOM 3THUX
cucteM. HanpuMep, moapbiB ¢ MOMOUIbIO CHIeIMaTbHBIX U -
BEPCUOHHBIX TPy TPYOONPOBOJAOB, MOJAIOIINX FOPIOUYYIO
XKMIKOCTh OT pe3epByapoB K BOIHON Mperpane; 3axBaT CHUia-
MU JiecaHTa WJIW CHEelUalbHO MOATOTOBJEHHBIX IITYPMOBBIX
TPYII BCEi CUCTEMBI B 1IEJIOM.

OaHako BOEHHbBIE CIELUATUCThl YYUTHIBAIOT BO3MOX-
HOCTb 3a0JlarOBpeMEeHHOTro cOpoca MPOTUBHUKOM TOpHOYEi
KMIKOCTH Ha BOAY M IPENJiaraloT MPUMEHSTh CIiellMabHbIe
CpencTBa, B MEPBYIO ouepedb pa3iuyHbie OOHOBBIE 3arpaxie-
HUd, IJid MepexBaTa U JIOKaJau3aluu TJAeHKU pa3iuToi ro-
ployeii XXMAKOCTU C LIeJbI0 HEMOMYIIEeHUSI €€ Ha y4acTOK
(opcupoBaHus.

BomnpocaM ycTpoiicTBa OOHOBBIX 3arpaxkAeHWI BOEHHBIE
yaensiioT O0onblioe BHUMaHUe. K HacTosieMy BpeMeHU Co-
3MaHO U 3araTeHTOBAaHO HECKOJILKO COTEH OOHOBBIX KOHCT-
pykuuii. [To B3rasgmamM BOEHHBIX CIELIMATUCTOB, HEKOTOPbIE
U3 HUX MOTYT ObITh MCIOJb30BaHbI JAJIS1 JOKaAU3alluu OTHE-
BOIOMBIX 3arpaXXacHUM.

CuwuTaercs, 4yTo Takue OOHBI JOJXKHBI 00J1aAaTh IMJIaByye-
CTbIO, TOCTATOYHOU T'MOKOCTbIO, MEXaHUUYECKOW MPOYHOCTHIO,
KapoyCTONYMBOCTbIO, KOPPO3MOHHOM CTOMKOCTHIO, HEOOJIb-
MM BECOM, adpPOTpaHCIOPTAOEIbHOCTHIO, PabOTOCIIOCO0-
HOCTbIO B PE€YHOM MOTOKE U MpU BoiaHeHUU. [lo mpuHUIMMY
obecreyeHUsl MOJOXUTEIbHON MaaBydyeCcTH OOHBI MPHUHSITO
KJaccuUUMpoBaTh Ha HalyBHBIE, C JIETKUM HaIOJHUTEIEM
U TIOTJIABOYHBIE.

K mepBoif Tpymie oTHOCITCS GOHBI U3 BBHICOKOIIPOUHBIX
BJIACTUYHBIX TKaHel (HelJoHa, TepujeHa U UM ITOAOOHBIX),
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MMPOMUTAHHBIX CUHTETUUYECKUMH CMOJIaMU Ha OCHOBE Kay-
yyka (HCOIPEHOBOI PE3WHBI U T. IL.).

BepxHue pykaBa HamoJIHSIIOTCSI BO3AYXOM 10 JaBJIEHUS
0,5 atTM 1 Oosee MO BO3AYXOMUTAIOIIEMY ILJIAHTY HEOOJbILIO-
ro n1uamMeTpa, MpPOXOIsIlIeMy Mo Bcell AauHe O0HA U UMEI0-
1LIEMY OTBOJIbI C OOpaTHBIM KJIalTaHOM B KaXXIyI0 CEKIIMIO OOHA.
IO06ka M3 371aCTUYHOTO HEMPOHMIIAEMOTO MaTepuasa yaep-
JKMBAeTCs B BEPTUKAJIbHOM IOJOXEHUU C MOMOIIbI0 Gajiac-
THOM 1Ienu, pa3MellleHHON B HUXXHEM pyKaBe WIM yKperisie-
MOW K HUXXHEHN yCUJIEHHOW KpoMKe 100ku. bannacTtHas Lenb
BOCIIpPMHUMAET paCcTATUBAIOIINE YCUINS, BOSHUKAIOIINE TIPU
ycTaHOBKe OOHa B peke. Takue ycuiaus OBIBAIOT 3HAYUTEIIb-
HBIMU, ¥ TIPOYHOCTH OaUTACTHON LIETIM OKa3bIBAaeTCS MHOTIA
HeJgoCTaTOuHOM. B 3Tux ciyyasix 100Ka yCcUJIMBaeTcCs Ilosica-
MU IPOYHOCTU WM APYTUM IIYTEM.

BoHBI yKa3aHHBIX KOHCTPYKIMH BBITTOJTHSIOTCST CEKITUSI -
MM Pa3IUdHOM IJIWHBI, BEC KOTOPHIX MTO3BOJISIET YCTaHABIN-
BaTb OOHBI Bpy4YHYIO. Tak, OOHBI (hupMbl «YibaM BopH» BEI-
MMyCKalTCd CEKLUAMU JnuHoi 7,6 u 15,2 M. Bec mocrnenneit
112 kr, n3 KoTopbix 80 KT MPUXOASATCS Ha LICTIb.

KOHCTpYKIIMM CTBHIKOBBIX COCIMHEHUI OTAEIbHBIX CEK-
Ui (IIapHUPHBbIE, 3MEHKOBBIE U APYrUe) HEMPEePhIBHO CO-
BEPIIECHCTBYIOTCS I 00eCTiedeHST OBICTPOTHI M HaIeXKHOC-
T COOPKM OOHOBBIX 3arpakKIeHUIA.

JIJ1s1 3aI0MTHI OT OTHSI B BEpXHEM 4acTh OOHA MO BCEH ero
JUIMHE TIPOKJIANBIBACTCS TIPOTHMBOIOXAPHBIN TepdopupoBaH-
HBII IIJTAHT M3 OTHEYIOPHOI'O HEOoMpeHa, Mo KOTOpOMY Ioja-
eTCcsl BoJla WM OTHeracsiiias CMech, pa30pbi3ruBaeMasi uepes
oTBepcTus B 1LaHre. [To coobiuieHusM nevyaTu, Takasi CUCTe-
Ma 3alIuThl OOHA OT OTHS SIBJISIETCS HamexxHol. Tak, mpu mo-
Xape B OOHOM M3 aHTJIMHCKMX TTOPTOB, KOTma pa3iauTas HedTh
(600 T) ropesa B TeueHMe Yaca Ha aKBaTOPUM TTOMIAab0 7430
M, BOIHAd MbUIb, pa30pbI3TUBaeMas MPOTUBOMOXAPHBIM
IIJTAHTOM, yIepXKWBaja €e Ha paccTosgHMM 15 cM or OoHa, OoOH
rmocjie moXxapa okasajicsl B UCIIpaBHOM COCTOSIHUM.

Hawubonbinee pacripoctpaHeHre OOHBI 3TOro TUIIA T10-
nyaunu B Benukooputanun, ®pannun n CIIA.
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boHbl BTOpO#i Ipymmnbl NpeAcTaBIsioT coboit Mmoaubuka-
LIMI0 HadyBHBIX 00HOB. PyKaB B HMX 3aIIOJHSETCSI KAKMM-JIMOO
MOPUCTHIM HarojHuTeaeM. B oqHO# KOHCTpyKuMu 60Ha dhup-
Mbl «YWibsM Boprn» Mcrosb3yercsl mojauypeTaHoBas rneHa, B
Ipyroil - IycTOTeJble TePMETHYECKU 3aKPBITbie TPYOKU U3
MOJMATUICHA WM dTUJIEHBUHMIALICTaTa. Takue OOHBI, MO
3asiBJICHUIO (PUPMBI-U3TOTOBUTENSI, BeCbMa T'MOKU, UMEIOT
HEeOOJBIION BEC M MPAKTUYECKN HEIIOTOTIISEMBI.

[TnaByyecTh OOHOB TpeTheil TPYIIbl 0OecreuynBalT IO-
IJIaBKU, MMOCTOSIHHO HaIOJHEHHbIe BO3ayXxoM. Tak, MeTaaiu-
yeckue NIUcThl 00HOB upmbl «amnaeH HeHTpe» yaepxupba-
I0TCS Ha BOJIE TOTIJIaBKaMU M3 TOTO Xe aJllOMUHMEBO-MarHu-
eBoro cmjaBa pasmepoM IOOx 100x660 mm. XKapoycToituu-
BOCTb OOHOB 0O0€cCIIeUMBAETCS TEILIOM3O0JUPYIOIIUM CIOEM
acbecta U TMOKMMHU TPEXCIOWHBIMU acOECTOBBIMM dKpaHa-
MU. BOHBI, MOTOHHBIN METP KOTOPBIX BECUT 5 KI, paCCUMUTaHBI
Ha BosueiictBue Temneparypbl o 1300 °C.

JlenTouHOE MIaByuyee OOHOBOe 3arpaxiaeHue Thmna «T-T»
usroroiasietcss B Hopseruu ¢pupmoii «Hopcke-Ilenn». Jlen-
Ta M3 MapyCUHBI, IMPOIMUTAHHON MOJMXJIOPBUHWIOBOM TIIac-
TMacCOU, yaepXKuBaeTcsl B BEPTUKAJIbHOM IOJIOXEHUH Tiac-
TMAacCCOBBIMM TMOTJaBKaMU U CBUHIIOBBIMM Ipy3amu. XKect-
KOCTh 0OHa obecreuymBaeTCs AJTIOMUHUEBBIMH CTPEXHSIMMU.
50-meTpoBast cexuus 00Ha BecoM 99 KT B CI0XEHHOM BUIC
3anumMaet mromanb 0,9° 1,2 M. YcraHoBKa M COeIMHEHUE
IBYX CEKIIMI TPOU3BOIUTCI 3a 1 MUH.

ITnaByyre GOHBI pacCMOTPEHHBIX KOHCTPYKLMI padora-
10T YAOBJIETBOPUTEJBHO MPU CKOPOCTH TEUEHUSI PEYHOTIO IIO-
toka 10 0,3 m/c. HeckonpKo Jydiine pe3yabTaThl MOKa3aiu
OOHBI aMEepPUKAHCKOW KOHCTPYKLUUHU, KOTOpbIe, Oyayuyu ycra-
HOBJIeHBbI MmoJ yrjaoMm 30° K ocu MOTOKa, YAEpXUBalIu He(Tb
MIpA CKOPOCTH TeYeHUsT Bombl 1,2 M/c.

7151 60pbObI ¢ OTHEBOIHBIMU 3aTrpaxkAeHUSIMU, TOMUMO
OOHOBBIX, B IMOCJIEIHUE TOABI MOJYIUJIN PACIIPOCTpaHEHME
MOABOJIHbIE TTHEBMaTUYeCKUe 3arpaxaeHus. [IpuHLuUn ux
JNEeMCTBUS 3aKkiioyaeTcs B caenywoliueM. Ha nHo BogHo# mpe-
rpajabl yKjaaablBaeTcs IMEePEeHOCHOM mep@opupoBaHHBIN Tpy-
0OoIpoBOA, MO KOTOPOMY MOAAETCS CxKaTbiii Bo3myX. I1y3bIph-
KW BO31yXa, MOAHMUMAIOIIMECS K MMOBEPXHOCTU BOJbBI, MPUBO-
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ST K 00pa3oBaHMIO BajiKa I10
Tpacce TpyoomnpoBoga. Bos-
HUKaAOUUHI TTOBEPXHOCTHBIN
TOK BOJIbI MIPETISITCTBYET JIBU -
XEHUIO Pa3jIUTON roproyen
XKUIKOCTH. D HEKTUBHOCTD
ITHEBMAaTUYECKOIO 3arpaxie-
HUS 3aBUCHUT OT pacxolia BO3-
yXa, ONPEneasieMOro BeJiu-
YUHOU JaBJIIEHWUSA, IIAroM
nepdopauuu U pazmMepamMmu
OTBEPCTUI, CBOUCTB U TOJ-
IIVWHBI TUIEHKA Pa3jInTOM To-

BoHoBoe 3arpaxaeHve, npuMeHsie-
moe Bo dpaHumm: 1 - BEpXHWIi py-
KaB, HaroJIHIeMbIi BO34yXoM; 2 -

BO3AYLHbIV HUMNENb; 3 - HVUXHWUIA
pykaB ans 6annactHov uenu; 4 -
b6asnnactHas uenb, 5 - 0bka; 6 -
3MEVIKOBOE COEANHEHNE CEKLNM
boka; 7 - nosica Mpo4YHOCTH

proyeil XXUAKOCTU, CKOPOCTHU
TeYeHMUsI MOTOKa.

B pesyabrate npoBeaeH-
HbIX B @PI" ONBbITOB yCTaHOB-
JIEHO, YTO 3arpakKaAeHus TaKo-
ro TUIIA MTO3BOJISIIOT YAEPXMBATh IUIEHKY O€H3MHA TOJIIMHOMN
50 MM, ceipoit Heptu 85MM, MalMHHOro Macia 170 MM mpu
CKOpOCTSIX TeueHmsI, He npeBbimatomux 0,3-0,4 m/c. [1pu 60716~
IIUX CKOPOCTSIX BO3AYLIHbIEC MY3bIPbKM OTKJIOHSIOTCS TEYSHU -
€M M paccerBaloTCsl, He 00pasys Bajika Ha MOBEPXHOCTU BOIBL

boHOBOE MM MHEBMATUYECKOE 3arpakIeHUE MO3BOSIET
MepexXBaTUTh PA3JIUTYI0O MPOTUBHUKOM TOPIOYYIO XKUIKOCTh
1 OpraHM30BaTh MeperpaBy BOMCK HUXE MecTa yCTAaHOBKU
OOHOB.

3anepxxuBaeMas roproyas XKUIKOCTb MOXeET ObITh cobpa-
Ha (IIpY HEOOXOAMMOCTHU €€ MCIOJb30BAHUS) WJIN YHUUYTO-
JKeHa MOIKOTOM.

B HacTos1ee BpeMs cyllecTByeT OOJIbIIOE KOJUYECTBO
He(TeCOOPHBIX CYIOB U MeXaHUUECKUX YCTPOMCTB pas3iny-
HbIX KOHCTPYKLIMIA 1151 cOopa pa3nuToit HepTu U HedTernpo-
OykToB. I1o mpuHLMNY AEWCTBUS UX MPUHITO MOAPa3ALiIATh
Ha HEIMOCPEACTBEHHO BCAChIBAIOIIME TJIEHKY HEDTU MU Hed-
TEBOISIUYI0 CMECh C MOMOIIbIO HACOCOB; OTCTOMHO-YJIaBIM-
Balolllie, B KOTOPBIX BoAonedTaHasA WU Apyrasi CMeCh CTe-
KaeT B pe3epByap-COOPHUK; aAre3MOHHbIE, UCITOJb3YIOIIE
CBOICTBO HEe(TU U HEKOTOPBHIX HEe(TENPOAYKTOB HaJUMATh
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TNpuHUMn aencTBns NoaBoO4HO-
ro MHeBMaTNYecKkoro 3arpaxge-
Hus: 1 - neppopupoBaHHbIi TPYy-
6ornpoBoa; 2 - ny3blipbky BO3-
Aayxa, nogHuMaroLmecs Ha ro-
BEPXHOCTb BOAbl; 3 - Baivk, 00-
pasyoLMicss Ha NOBEPXHOCTU
Boabl;, 4 - 3agepxvBaemasi
XUOKOCTb

Ha Bpalaimecs MeTaaJndec-
K1e MOBEPXHOCTHU; abcopOuu-
OHHBIE, OCHOBAaHHEBIEC I1a CBOWI-
CTBE HEKOTOPBIX THMAPOPOOHBIX
MaTepuayioB, TJIOXO BIUTHIBAIO-
mux Boay (ry0uaTwiX, THUIIA TIO-
JNYPETANTOBOM CTPYXKHU, U BO-
JIOKHUCTBIX - CE€Ha, COJIOMBI U
IPYTUX), BOUTHIBATh HEPTH U
He(TEIIPOAYKTHI.
HedrecbopHbie cpeacTtBa u
cyla IOCIIeIHUX TPeX TUIIOB 00-
JIamaloT HU3KOM TIPOM3BOIUTED-
HOCTBIO 1, IO B3TJIsIAaM CIIelya-
JINCTOB, BPSI/ JIU HAUIYT TIpUMe-
HeHUe B 00pb0e ¢ OTHCBOIHBIMU
3arpaxjaeHusiMu. bonee nepcrek-

TUBHBI BcachIBamoIlue Iedre-
cObopHBbIe ycTpoiicTBa. B HUX BaKyyMHBIE HACOCHI BCAaChIBAIOT
BOJOHEMDTSIHYIO (MU IPYIyI0) CMECh, KOTOpas IojiaeTcsl Ha ce-
nmapatopsl (MM B OTCTOMHBIE TAHKM IJISI OTHACICHUS TOplodeit
KUIKOCTU OoT Bombl. [locie cemapamyu roproodast XKUIKOCTD Tie-
peKaynBaeTCs B TAaHKU MJIM 3JIaCTUYHBIE €MKOCTH, a Boaa cOpa-
ceiBaeTcs 3a 6opTa. Ilo TakoMy nIpuHIUIY paboTaeT, HalIpuMep,
HedTecoopHoe cynHo «Jlanmon CenbhiayoT», odecrieunBaloiiee
cOop HedTU MPU TOJILIUHE IUIEHKU 6,35 MM C IPOU3BOIMUTEIb-
Hocthio 10 100 T/4.

Jlist coopa pa3IMTHIX IO BoAe HE(MPTEIIPOMYKTOB ITpeiara-
€TCS MCITOJIb30BaTh CTaHIAPTHBIC 3JIACTUYHBIE pPe3epByaphl
trna «JIpakoH». X 1OCTaBJIsIIOT Ha OTTOPOKEHHBIN OOHAMU yJa-
CTOK BOIHOM TIperpaabl ¢ pa3jIuToi roprodyeil XXuakoctbo. [1pnu
OYKCHUPOBKE €MKOCTh 3arlOJIHSIETCSI BOTOHEMTINONM CMECHIO, 3a-
OMpaeMoil ¢ MOBEPXHOCTU C MOMOIIBIO BCACHIBAIOIIETO YCTPOi-
CTBa, CMOHTUPOBAHHOI'O Ha ITOIJIaBKax. BeieacTBue pasHOCTU
yAeJIbHBIX BECOB Topioyasl XUIKOCTb BCILJIBIBACT B BEPXHIOIO
4acTh €MKOCTH, a Boda cobupaeTcs y ee mHa. OTCTOSIBIIYIOCS
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CPEACTBA BOPbbEbI C SAXXUIATEJIbHbIM OPY)KMEM

BOY Yepe3 KjlallaH WIM BbIITyCKHOI BEHTWIb CJIMBAIOT B €MKOC-
™. [locie 3amoaHeHUS TOPIOYEi XKUIKOCThIO eMKOCTh OYKCH-
PYIOT IUIST pasrpy3KH.

Jlnst coopa roprodeii XKUIKOCTUA TTPUMEHSIIOTCSI CIIeIINaTb-
HO co3JaHHbIe CUCTeMBI. Tak, aspoTpaHcIIopTabebHasI CUC-
TemMa komitaHuu <«IOHUpaitn» BKIIIOYAET 3J1aCTUYHBIC pe3ep-
Byapbl 00beMOM 1o 540 M’, HAacOCHl MTPOM3BOAUTETHLHOCTBIO
no 230 M’/4, rMOKUe 1IUIAHTH, apMaTypy ¥ UHCTPYMeHThI. Bce
obopymoBaHKUE COpachIBAeTCs C CaMOJIETOB Ha ITapallloTax,
3JaCTUYHbBIE EMKOCTHU I1OCJIE€ IIPUBOIHEHUS aBTOMAaTUYECKU
HaIyBalOTCSI.

Ho Bce 3tu MeTonnl cOopa roprodyeil XUIKOCTU MOTYT
OBITH MCITOJIB30BaHBI TOJILKO IIPU OTCYTCTBMM OTHEBOTO ITPO-
TUBOJCHCTBUS IIPOTUBHMUKA, HAJTUYUS pe3epBa BPEeMEHHU U
€CJIV KMIKOCTh He ITOJOXCKEeHA - T. €. (DaKTUUEeCKN B MUPHBIX
ycloBHUsIX. A B 60€BBIX BCE OOCTOUT ropas3fo CIOXHEE...

ITo ompbITy momxora HedTIHBIX ITOJIei, 00pa30BaBIINXCS
B pe3yjbTate aBapuu TaHkepa «Toppu KaHboH», 1J151 60pbObI
C OTHEBOAMNBIMHU 3arpaxkJIeHUSIMHN MOTYT MCIIOJIb30BaThCsI Ha-
MajM WA CIlelAaibHBIEC MIAIIKN U3 XJOPHOBATUCTOKMCIOTO
HaTpus, obecIieynBarIMe BOCIJIaMEHEHNE TOHKOM TVIEHKU
pa3IMTON KUIKOCTH.

CuuraeTcs, 4YTO HOJXOT HYXXHO ITPOU3BOAUTH C TAKUM
pacyeToM, YTOOBI K MOMEHTY BbIXOJA CBOMX BOMCK K BOJHOI
nperpane Mpornecc TOpeHus OB 3aKOHUYCH. YUUTHIBAs BO3-
MOXXHBIE pa3Mephbl OTHEBOIHBIX 3arpakKIeHU, TIEPUOI YIIPEK-
neHus oymet coctaBisaTh 0,5-1,5 4. B mewyat orMedaeTcs, 9To
MpenBapuUTEIbHBIN TTOMIKOT OyneT 3(h(hEeKTUBEH TOJIHLKO B TOM
clIyyae, Korja MCKJIIoYeHa BO3MOXHOCTh IIOBTOPHOTO COpPO-
ca ropioveil XUAKOCTA (HaIpuMep, IIpU HOAPhIBE pe3epBya-
poB HedTebasbl U T. I.)

ITo cooOuieHusIM TIe4aT, ONBIT OOPHOBI C MMOXapaMu Ha
MOPCKMX He(TEeIpOMbBIC/IaX CBUIETEIBCTBYET O TOM, YTO AJIsI
MIpeoJ0JIeHUs 30HBI CIUIOLIHOTO FOPpEeHUsT HEOOXOOUMBbI CIIe-
LH1aJibHbIE CPEICTBA C TEIJIOU30JUPYIOIIeil OOIIMBKOI, 000-
PYAOBaHHBIE IPOTUBOIOXAPHON CUCTEMOM, KOTOpasi co3aa-
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OrHEMETHO-3OXUIATENBHOE — OPYXXUE

€T BOASHYIO 3aBeCy MOIIHBIMU THAPOMOHUTOpaMu. Takue
CpeCTBa B COCTOSIHMM pa30MTh TOPSINYIO IUIEHKY Ha psi oda-
TOB, B IIPOMEXYTKax MEXIy KOTOPBIMM BO3MOXHO (hOpCHpPO-
BaHWe Ha IITAaTHBIX CPEACTBAX IPU YCIOBUM, YTO JTUYHBIMI
COCTaB TIPOIIEJ] COOTBETCTBYIOIIYIO TPEHUPOBKY W IICUXOJIO-
TUYECKYI0 TOATOTOBKY.

[IpuBeaeHHBIC JaHHBIE TTOKA3LIBAIOT, YTO B 3aBUCUMOCTHU
OT YCJIOBUII 00eBOl OOCTAHOBKM M IMapaMeTPOB OTHEBOMHO-
ro 3arpaxaeHus IIPeoAOJeHUE MX BO3MOXHO Pa3IMYHBIMU
crmocobammu.
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3AKJIIOMEHUE
3aknyeHue

BHuMaHuMe, KOTOpoe yaesseTcss B MUpe pa3paboTKe U Ipo-
M3BOACTBY OTHEMETHO-3aXXUTaTeJbHBIX CPEICTB, CBUACTEIb-
CTBYET O HaMEPEHUM IITMPOKO MCIIOIb30BaTh 3TO OPYXKUE MPU
BelleHUU Oyayuux BoiH. OOIIEU3BECTHO, YTO OT 3TUX BapBap-
CKHUX CPEACTB, OCOOEHHO HamajiMOBBIX OOMO, OBIBIIMX OJHUM
W3 TIAaBHBIX BUIOB aMEPUKaHCKOTO OpYyXus Bo BreTHame, cTpa-
J1aJI0 B OCHOBHOM MUpHOe HacejeHue. CxXurajauch HaceJaeH-
HbIE TTYHKTHI, OOJIBIIINE MAaCCHUBBI JXKYHTJICH U TIJIaHTAIlUM CeJlb-
CKOXO3SMCTBEHHBIX KYJbTYp. UTO KacaeTcsl MOpakKeHUsl BOMCK,
TO, KaK coOOIIaeTcd B MeYaTH, 3aKHWraTtejabHble CpeiacTBa 3(-
¢GEeKTUBHBI MPOTUB HEIOATOTOBJICHHBIX M IJIO0XO YKPBITHIX
BOICK, a JIJI BOMCK, XOPOIIO 3HAIOIIMX CBOMCTBA 3aKUTaTeb-
HBIX CPEICTB 1 CITOCOOBI 3aIllMTHl OT HUX, OHM MEHEee OITacHBHI.

Kak oTMeuaeTcs B Ie4yaTu, 3aKuraTejbHble CPeICTBa Hal-
IyT IIAPOKOE NMPUMEHEHUE B Pa3JIMUYHBIX YCIOBUSIX BEICHMUS
0O0eBBIX OEHCTBUI B OyIyLIMX BOMHAaX.

HMcxons 13 onblTa NpUMEHEHMs] aBUallMell 3aXKuraTebHO-
TO OPYXMS TIPOIIEAIINX BOSHHBIX KOH(JIMKTOB, BOCHHBIE CIle-
LUAATUCTBl CUUTAIOT, YTO B NaJbHEHIIEM OHO OyIeT IPUMEHSITh-
Csl TIpY BBIMTOJTHEHUM CJEOYIOIIUX OMEPAaTUBHBIX M TaKTUYEC-
KHX 3aJa4. 3aBOE€BaHUE IIPEBOCXOJACTBA B BO3ayxe (IMyTeM YHUY-
TOXEHMSI CAMOJIETOB, JIETHOTO X TEXHUYECKOI'0 COCTaBa Ha a3po-
IpoMax, ad3pOIPOMHBIX COOPYKEHHUM, CKIagoB OOEIIPUITACOB U
roproyero, a Takxke 3PK 1 pagnosioKallMOHHBIX CTaHIIW); U30-
JISIIMS paiiloHOB OOEBBIX NEUCTBUIA (HaHeCEHUE YAapoB IO XKe-
JIE3HOOOPOKHBIM y3JIaM U COCTaBaM, aBTOKOJOHHaM, COCpeIo-
TOYEHUSIM BOWICK M 0OEBOI TEXHUKH, a TaKXKe CO3IaHME MacCo-
BBIX ITOXApOB Ha MaplIpyTax IepeaBUXKeHMs BOWCK); HETOC-
peICTBEeHHAsI TOAAEpXKKa CYXOITYTHBIX BOMCK (HaHECEHHE yaa-
pPOB 10 GOEBBIM MOPSIAKAM BOMCK NMPOTUBHUKA, CTAPTOBBIM MO-
3UIMSIM PAKET, OTHEBBIM MO3ULIMSIM apTUJIEPUU U PA3TUUYHbBIM
O0OpPOHUTEJBHBIM COOPYKECHUSIM).

KoMaHmoBaHMe BOOPYKEHHBIX CHJI MHOTHX CTpaH CUM-
TaeT, YTO MWCII0Jb30BaHHWE OTrHEMETHO-3aXUuTaTelbHbIX
CPEACTB B COBPEMEHHONM BOWHE MO3BOJISIET pellaTh LIMPOKUN
KpYT 3a1a4, B YaCTHOCTHU:
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OrHEMETHO-3AXWIATEJIbHOE OPYXWUE

— HAHOCUTb MAaCCOBbIE€ MOPaXKeHUS XXUBOW CUJiE, BHIBO-
IUTh U3 CTPOSI MU YHUUTOXKATh OOEBYI0O TEXHUKY, CpeIcTBa
TpaHCIOpPTa, CKJIAIbl TOPIOYETO U OOCTPUIIACOB;

- HapyliaTh padOTy ThlJla TPOTUBHUKA MyTeM CO3JaHMUS
MacCOBBIX MOXapoB Ha BOCHHBIX M MPOMBIIIJIEHHBIX 00bEK-
Tax, XeJIe3HOOOPOXHBIX y3JIaX M CTAaHIMSIX CHAOXEHUS, B
MOPCKHUX W PEYHBIX MOpTax, 6a3ax U HACEJIEHHBIX MYHKTaX;

- IeMopaau30BaTh BOWCKa MPOTUBHUKA, MOCKOJBKY K
rnopaxaloleMy AeiCTBUIO OTHSI A00aBsieTCs 3HAUUTEIbHbBII
IICUXOJIOTUYECKUN 3PPEKT.

B HacTtosiiiee BpeMsi GPOHT HayYHO-UCCIIEN0BATEIbCKUX
paboT 10 CO3MaHMI0O HOBHIX, elle Oojiee 3¢p(HEeKTUBHBIX 00-
pa3IloB OTHEMETHO-3aXUTaTeIbHBIX CPEIACTB HEITPEPHIBHO
pacmupsiercsd. Ha aTu 1ieamM accUrHyrtoTcs KpynHble CYMMBI,
TIPUBJIEKAIOTCS JIyYIlIMe HaydYHbIe CUJIBI. B 9acTHOCTH, U3 CyM-
MBI GUHAHCHPOBAHUS, BhIIeJIeHHON [leHTarony Ha pa3Bu-
THE XMMHUYECKOTO OPYXMUs, IpUMepHO 45% TpeaHa3HayaeT-
cs nist pa3paboTKM U 3aKYIKH OTHEMETHO-3aXKUTaTeTbHBIX
CPEICTB.

KoMaHnaoBaHue BOOPYXEHHBIX CUJI ITOCTABUJIO 3a/1a4y CO-
30aTh TaKUE 3aXUTaTeJlbHbIE BEIIECTBA, KOTOPbIE MOXHO
ObLIO Obl MCMOJb30BATh [JIs1 CHAPSIXKEHUST OOEBbIX YacTel pa-
keT. Pa3zpaboTka crienuagbHbIX peaKTUBHBIX CUCTEM ISl NIpU-
MEHEHUS 3aXXKUTaTeJbHBIX BEIIECTB, KaK OTMeJaeTcs] B MHOC-
TpPaHHOW BOEHHOM TeyaTu, SIBJASIETCSI OMHUM M3 MEPCIEeKTUB-
HBIX HalpaBieHUN B 00JacTU JajbHEMIero pa3BUTUS OTHe-
METHO-3aXXKHUTaTeJbHBIX CPEICTB.

OnbIT 60€BOT0 MPUMEHEHUST OTHEMETHO-3aKUTaTelbl-10-
TO OPYXXMS HAIJISIIHO CBUJETEIBLCTBYET O TOM, YTO OTOHb CTaJl
OpYyXXMEeM MacCOBOTO TOpaxkeHUs JIOAei, YHUITOXEHUS TIPO-
MBILIJIEHHBIX U BOEHHBIX 00beKTOB. CieayeT OTMETUTh TaK-
Ke, 4YTO HauOOoJbIINK IMopaxaloluil 3¢p¢heKT JocTUraeTcs
MpU NPUMEHEHWU OTHEMETHO-3aXXUTaTeJIbHbIX CPEACTB IMpPO-
TUB HEMOATOTOBJIEHHOIO K 3alllUTe JUYHOIO COCTaBa U Hace-
JneHus. [loaToMy moaroToBKa BOWCK M HaceJeHUs K 3allUTe
OT TOPaKeHUS 3TUMU CPEACTBAMU B COBPEMEHHBIX YCIOBHU-
sIX TIpUOOpeTaeT BakKHOE 3HAYEHUE.

Cyns mo marepuanam IeJ4aTh, KOMaHIOBaHUE apMUil
MUpa He 0cJlabuJio BHUMaHUs K OTHEMETHO-3aXXKUTraTeJIbHO-
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JINTEPATYPA

MY OpPYXWIO, M3y4aeT OMBIT €ro MPUMEHEHUS B ITOCIETHMX
BOITHAX U HaMepeBaeTCsl MCII0JIb30BaTh JaHHBIN BUI OPYXUS
MacCcoOBOro MopaxeHusi B Oymymiem. PaboTel, npoBoauMbIe B
HacTosIIee BpeMsI BOGHHBIMU CIIEIIMAJIMCTaMM1, HaITpaBJIeHbI
B OCHOBHOM Ha co3fiaHue Oosiee 23((PeKTUBHBIX 3aKUTATEb-
HBIX BEIIECTB M HOBBIX CPEJICTB IOCTAaBKU WX Ha I10JIe 0OsI.

OroHb - 2(heKTUBHElIIee OpYyKUE TaKe B HAIl aTOM-
HBI, Ta3epHBbI, KOCMUYECKUI 1 3JIEKTPOHHBIN BeK. SABasisich
OIHUM M3 CaMBbIX IIEPBBIX CPEICTB BOOPYKEHHOUW OOpPHOBI, OH
U TIOHBIHE B CTPOIO, HapaBHE C CYIIEPCOBPEMEHHOU BOEHHOM
TexHuKoii. M ero BoeHHoe Oynyliee Oe3rpaHUYHO...

PacckasbiBasi 00 orHe B mocniexax Mapca, Mbl JOJIKHBI T10-
MHUTb, YTO B MUPE CETOAHS HECIMOKOWHO KakK Hukoraa. Bo
MHOTMX TOYKaX 3€MHOro Ilapa OyllyeT ILIaMsl BOCHHBIX I10-
>KapoB, B eIle OOJIbIIIEM KOJMYECTBE - TUXO TJICIOT JOJITOBpE-
MEHHBbIE BOeHHbIe KOHMJIUKTHI. Y1 XOTSI TOBOPUTH TEMEPh 00
UMIIEpUATUCTUICCKUX MMOIXUTATEIIX BOMHEI CTaJI0 HEMO/ -
HO, HO CYTh JeJla 3TO He MEHSIET: BOMHBI ObLIU, €CTh U OyIyT, U
B HUX OyIeT IIMPOKO MPUMEHSIThCSI «OTHEHHOE» OpYXKWUE.
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