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[lpepvicnoBue

C [peBHMX BpeMeH 4enoBeK Oblfl BbIHY)XOEH 3allu-
LaTbCHA, 60PACh 3a CBOK XWU3Hb CHa4vana C XULLHbIMU
OVKUMW XXMBOTHBLIMW, @ NOTOM M C cebe nogobHbIMN.
Oco3HaB, 4TO COOCTBEHHbIX CUJT HEAOCTATOYHO, Noan
Hayanu npuaymMbiBaTbh pasnydHble MPUCHOCOBIEHNA —
nepeoe opyxue. MI3Ha4anbHO raBHbIM KO3bIPEM Mpu
BbISICHEHMM OTHOLLEHUA CcTanu opyaus Tpyda, CO3-
JaHHble A5 BbIMOSIHEHNS Pa3fINyHbIX XO3AMCTBEHHbIX
paboT. B panbHenwem Bce OWUTBbI, KOTOpble BENU
noan, NoaTankuMBanuM K YCOBEPLLEHCTBOBAHMUIO YXe
CYLLECTBYIOLLUNX BUOOB OPYXWUss U OOEBOW TEXHUKW,
a TakXe K MOsIBNEHUIO HOBbIX TUMOB. HacToswlen pe-
BOJOLUMEN B OTOM MpoLiecce, 6€3 COMHEHMUs, cTano
N306peTeHne nNopoxa, KOTopoe B UTOre NpUBENO K Mo-
SIBSIEHVIO COBEPLUEHHO HOBOro BUAA OPY>XWUA — OrHe-
CcTpenbHoro. 970 cobbiTMe KapAuvHanibHO WM3MEHWITO
TaKTUKy BeOeHWs BOVIH, B apMUSAX BO3HMK HOBbLIA pof
BOWCK — apTufiepusi, C KaxablM rofoM MosiBASIUCh
BCe 6ofee COBEPLUEHHbIE 3K3EMIMIISAPbl BOOPYXXEHUS.
OrHecTpenbHOe OpyXue U OO CUX MOp roCrnoAacTByeT
B BOEHHOW cdoepe, pa3BuUTuE U MOLEpHU3aLmsa 60eBOM

*x Y

TEXHVKM MPOOOKATCHA, & KOHLA FOHKU BOOPY>XEHWI
He 6yOeT, HaBepHoe, HUKOoraa.

Bannuctnka — Hayka, nccnegyroLias CTBOSIbHOE Opy-
XWe, — ofiHa U3 UHTEPECHENLUNX TEM KaK Ons akage-
MUWYECKOro, TaK 1 Ans npa3gHoro u3yyeHns. Haxogach
Ha CTblIKE MHOIMX OUCLUMMIWH, OHa NO3BONSAET HAbM0-
JaTb, KaK B MCTOPWYECKOM KOHTEKCTE pas3BuBasnachb
TEeXHUYecKas MbICSlb, Kakne cobbITUS Ha Hee BAUSMMW.
Ha cTpaHuuax 3TOM KHUrM B yBIieKaTesnbHON hopme
ONnCbIBaETCA WUCTOPUSA BO3HUKHOBEHWUSA, Pa3BUTUS U
COBEpLLUEHCTBOBAHUSA Hambonee UHTEPECHbIX BUOOB U
TUMOB OFHECTPENbHOr0 OPY>XMA U 6GOEBON TEXHUKU —
OT M306peTeHnss Mopoxa A0 COBPEMEHHbIX TAHKOB U
6ecnuoTHbIX NleTatenbHbIX annaparos. Matepuan ns-
NOXEH NCTOPUYECKN OCTOBEPHO U TEXHNYECKMN TOYHO,
CHab6XeH 60/bLUNM KOMMYECTBOM UIMIOCTPaLMIA, CXeM
W CMpaBO4YHbIX AAHHbIX O TAKTUKO-TEXHUYECKUX BO3-
MOXHOCTSIX OnMcbiBaeMbix 06pasLoB. 3gaHue 6ypet
VMHTEPECHO He TOSIbKO creumnanuctam B JaHHOW obna-
CTW, HO M KaXXOOMy HacTofALLEeMYy MYX4YMHE, yBreKaro-
LLIEMYCS UICTOPUEN NN OPY>KMEM.

ITpepucnoBue



N3o6peTeHue nopoxa —
PEBOMIOLMA B UCTOPUMU
BOOPYMEHUU

*x Y *
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- koBee. OHa gmunace mpumepHo 1000 net (c V mo XVI—XVII BB) u 6Geina

HachILEHa BOMHAMM, KaK, MOMamyif, HU ofuH apyroy nepuop, Ho caMeim
INIaBHBIM COOBITMEM 3TOr0 BpEMeHY, 6e3 COMHEHMA, CTaN0 U300peTeHNEe NOpoXa, NOBNMMABLLEE
Ha pasBUTUE BOOPYKEHMA U B CeRyowmi nepuop uctropuu — HoBoe BpeMa.

@V@ YyeHEIe BEIAENAIT B UCTOPUYM YenoBeyecTBa ocolyio anoxy — CpegHese-

N306peTeHne nopoxa NpPMBENO K BO3HMKHOBEHUIO
He TONIbKO HOBOFO BMAA OPYXXUsi, HO U HOBbIX PO-
[AOB BOWCK, TAaKUX KaK apTuiuiepusi, Kotopasi npuBe-
Nna 4esyioBeKa B HOBYI 3Moxy. 3aKoBaHHble B NaTbl
pbiLapyu N UX HEMPUCTYMHbIE KPEMOCTU OKa3anuchb
6eccunbHbl Nepep, orHem nyLiek. Bo3HMKHOBeHMe
M pacnpocTpaHeHWe apTUsNiepum UMeNo OrpoMHbIe
nocneacTBus Al MUPOBOW UCTOPUU, U Ha MOJIUTU-
4YeCcKOoW KapTe B KOPOTKOe BpeMsi MPOoU30LLIN pasu-
TenbHble nepemeHbl. MockonbKy eBponeliLbl paHb-
e APYrux OLEeHUNM [OCTOMHCTBA HOBOro Tuna
OPY)XWUSi U CTann ero 3Hepru4yHo COBEPLUEHCTBO-
BaTb, OHW MOJIy4MNIM BOEHHbIW NepeBec Haj Apyru-
MW HapogaMu U MOCTENEeHHO YTBEPAWNU rocrnop-
CTBYIOLLIEE MOJIOXKEHNE HAa BCEM 3eMHOM Luape.

«JIEYEBHbIN» NOPOLIOK

PogvHon B3pbIBYATOr0 BELLECTBA, MOMYyYMBLLIEr0 Ha3Ba-
HVe Nopox, Nno npasy cunTaeTcs Kutain. Ha BocToke cepa,
CEenunTpa U yrosie — OCHOBHbIE COCTaBIAOLLIME NopoXa —
CUMTANNCL OObIYHBIMX JIeHEOHBIMM CPeaAcTBaMum, MOs-
TOMY BMOJSIHE BO3MOXHO, YTO MEPBbIMW MX OOraganmcb
CMeLLaTb MMEHHO chapMaueBTbl unn anxummki. Camoe

r Jar 0MJEHUE apPpTUILNEPUU

DeviepBepK — O0AUH U3 CrIOCOOOB MPUMEHEHUS ITopoxa
B [peBHemMm Kutae.

Uzo6perenue nopoxa — pPEBOMOLMA B UCTOPUYU BOOPYMEHUN °



B HaLum gHn rnopox, npasga,
B CUJTbHO M3MEHEHHO ¢hopme,
UCrob3yeTcs MPaKkTU4eCcKu
BO Bcex boeripunacax.

paHHee ynoMuHaHe 06 STOW roproHen CMECU U3MOXKEHO
B OpeBHeKuTaMcKoM TpakTtate koHua VIl B., roe nekapb
CyHb CbiMsio obeperan Konser oT HEOCTOPOXXHOro obpa-
LLIEHNst C BbICTPOropsLLIMM BELLECTBOM, CIly4anHO Mosy-
YEHHbIM UM MPU OYUCTKE CENUTPbLI U Cepbl C MOMOLLLHO
ApeBecHoro yrns. Ho npegynpexpeHne He cpaboTano, 1
B 808 r. anxumuk LiH CronLi3bl BOCMPOU3BEN COCTaB yKe
HaMepeHHO 1 TOYHO onmcas cnocob ero MPUroTOBJIEHUS.
Bnpoyem, pnMTenbHOE BPEMS KuTarLbl MCMOSb30Basu
MOPOX MPEMYLLIECTBEHHO B MUPHbIX Lensx. Ero npuve-
HANW 0151 N3roTOBNEHNA (DENEPBEPKOB, KOTOPbIE CBOUM
nramMeHem 1 TPECKOM OTMyrBann 3MbIX Ly XOB.

APEBHUE MNPEAKWU T'PAHAT U MUH

MprmepHo ¢ X B. MOPOX Ha4anu NPUMEHSITb B BOEHHOM
Jene B KayecTBe 3axuraresnbHoro cpegcrea. B panb-
HeWLleM OOS0 CENUTPbI B M0 COCTaBe NoBbICUNK, 6Na-
rogapsi 4emy nopox ctas He TONbKO FOPeTb, HO U B3PbI-
BaTbCA. OTO MO3BOMMIIO UCMOMb30BaTb €ro B cocyaax
0N MeTaHua — NPUMUTUBHOM BapuaHTe py4YHbIX rpa-
HaT. B koHue Xll B. B3pbIB4aTOE BELLECTBO HA4Yaun ak-
TUBHO MPUMEHSATb MPU 0caje KpenocTen, Ans noapbisa
CTEH, @ OCaXJEHHbIE C ero NOMOLLIbIO paspyLuany nog-
konbl. HoBble crnocobbl NOTpe6boBann U HOBbIX CPEACTB
BOCMJIAMEHEHUS, a TakXe MPOYHOM 060SI0HKKU. YXKe B
XIIl B. 66151 NpyAyMaHbl 3anarbHble LWHYPbI, a cam Mo-
pPOX Ha4yanu 3akn4aTb B Kancysbl U3 MyHbI U Xenesa
WM HaNoOSIHANMM UM OepeBAHHble GOYOHKM, CTaBLUMe
NpPoo6pa3oM COBPEMEHHbLIX MUH.
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Sk 3TO MHTEPECHO! %

Ha zape ucTopum mopox HasbIBamu GUCTUIA-
ToM peABona. OpgHo BpemA ero usobpereue
npunuceiBany cee eBpONMEiLb], HA3LIBaA aBTO-
POM HEMELIKOTO anxuMMka u MoHaxa Bepronega
llIsapua, suBiwero B XIV B. Kak 6ygro ogHaMas!
OH CTan TONOYL B CTYTIKE M3MENBYEHHYH) CMECh
U3 CENUTPBI, CEPEL M YTTIA, U B PE3YNLTATE NPO-
U30WeN B3pEIB, onanveumit Beproneay Gopony.
Ho Ha camoMm pgene pogvHOi OrHEBRIX OpyAMiA
CNegyeT CYMTaTh KuTait.

«Kutavickas cosib», Wi cemTpa, — OfuH
U3 OCHOBHbIX KOMITOHEHTOB MOPOoXa.

P~

OauH
13 BapuaHToB

Go4oHok ¢ rnopoxom,
r1oAroToBJIEHHbIVI /151 oAPbIBa
CTEHHbl.

PY4HOU rpaHaTbl
BpemeH
lNosgHero
CpenHeBeKoBbS.

NMEPBbIE MYLWKWU

C xoOoM CTONEeTU TarHa U3roTOBMIEHUS B3PbIBYATbIX
coctaBoB 13 Kutaa npuwina Kk apabam. NlocnegHuve,
npeogoneB CeBepHyto Adpuky 1 nepennbie Mmbpan-
TapCKUi Nponme, okasanucb Ha lNMMpeHenckom nosny-
OCTpOBe, rae BCTYNuAn B BOVHY C McnaHuamu. Tak no-
pox nonan B EBpony, rae ¢ HAM 1 MO3HAKOMMIICA MOHaXx
Beptonbp LlBapL — 4enoBek, NPUHABLLUIA aKTUBHOE
y4acTue B UCC/Ie[oBaHNM NOpoxa U U306pETEHMMN CMO-
Cco60B €ero ncrnonb3oBaHusa. CumTaetcs, 4to beptonbgy
nepBbiM MpULLMA MbICAb MCMONb30BaTb CUTY MOPOXO-
BblX ra30oB O/ MEeTaHWs CHapsdoB (KamMHewn), a Tak-
)€ MMEHHO OH M3roToBMN OOHY M3 NepBbix B EBpone
nyLLeK, OCHOBHOIO Buaa apTUIINIEPUNCKMX OPYOUNA, U,
cnepgoBaTtenibHO, CTan OTLOM apTUNepun.

[MepBbI OOKYMEHTaNIbHO 3athMKCUPOBaHHbLIA Crlyyain
NCMOMb30BaHNSA OFHECTPENIbHOTO OPYXWs EBPOMen-
uamm otHocutea K 1324 r., npu ocage paHLy3CcKo-
ro ropoga Meu. NMpaBga, 3TOT JOKYMEHT ymanymBaeT
O KOHCTPYKUMM CTPEenstoLLlero opyaus U ero TakTu-
KO-TEXHUHYECKMX XapakKTepuctmkax. M3BECTHO nuLub,
YTO BbICTPESbl MPOM3BOAUNCL KaMEHHbIMU Sapamu

JapoMaeHue apTULIEpUK



M BbI3BANM TaKylo NaHWKY Cpeau ocaxpasBLUMX, YTO
OHM OTCTYNUNKN OT ropoda. bonee nogpobHble ceene-
HUS O NMPUMEHEHUN apTUIIIEPUN OTHOCATCH K Mepuo-
oy CtonetHer BonHbl (1337—1453). B yactHocTH, BO
Bpemsl 6uTBbI Npu Kpecn B 1346 r. aHrnuMnckne Bo-
MCKa Mcrnosnb3oBann HebosbLUME KYBLUMHOOOpPA3HbIE
NyLUKW, OTNIUTbIE U3 MeTanna n CTpensasLume cTpena-
MU TUna apbaneTHbIX 60NTOB. 3a TaKyk HEOObIYHYHO
hopMy B BOMCKax UX Ha3bIBasIN Xene3HbIMU ropLuKa-
Mu. lNpaBga, ux BkNag B nobedny Hang dpaHuysamu
Obl1 HEBEJINK, TaK KaK OrHeBas MOLLb TakuUX Oopyaun
ocTaBfana >Xenatb fy4yuwero. 3aTo OHM MPOM3BENN
Ha HEMNpUATENs CUSbHbIN NCUXOMOrMYECKUA SPPEKT,
n3gasasi rpOMKME BbICTPESbl U BblbpackiBas obfaka
abima.

WAPDBI ANA NYWKU

B nepBbIx MyLUKax MCMONb30BalIUCL KaMeHHble CHa-
psifbl, NOJO6HbIE TEM, KOTOPbIE NMPUMEHSNIUCL B MeTa-
TesNbHbIX MalunHax Tuna 6annucTbl. [py 3TOM KamHio
nbiTanucb npupgate oopmy, GSIM3KYIO K Liapy. Takon

YyryHHble sgpa nvenu
MpaKkTUHeCKu
mnpea’sbHyro
LLIapOO6Pa3HyHo

BowiH, cTpensitoLmii U3 KyBLUMHOOOPA3HO MyLLKMU.

Monax-anxumnk beptonss LLIBapL, KOTOPOMY MPUNNCLIBAIOT
n3obpeTeHne rnopoxa v MyLIKu.

nyLUeYHbIA cHapag nosly4vn HassaHue sgpo. B ceAsn
CO CJIOKHOW TEXHONormenm obpaboTKM KaMHA sppam
npuaasanu WapoobpasHyto PopmMy, OKOBbIBASA MX Xe-
ne3oMm unn obmaTtbiBasg BepeBkamu. Kpome Toro, ans
CTpenbObl MO OCaXAEHHbIM ropogam MNPUMEHSANNCH
crieypnasnbHble MHOrOCIOMHbIE 3aXuraTesnbHble f4pa,
KOTOpble U3roTaBnmBann U3 KamHsi, OGMOTaHHOro He-
CKOJTbKMMMU CIIOSIMU TKaHW, NPOMUTAHHOW FroproYen cme-
cbto. MNpumepHo B XIV B. 6bina nNpeanpuHsaTa rnonbiTka
nucrnonb30oBaTb AN CTPenbObl MeTannmyeckue sppa
(6pOH30BbIE MMM CBMHLIOBbLIE), HO OHA 3aKOH4YMach He-
yOayen 13-3a UX BbICOKOM CTOMMOCTU. JIULb B KOHLE
XV B., KOrga Metaslyprn XopoLlo OCBOWSU TEXHOJI0-
T NUTbS YyryHa, apTuiiepys nosyyuna HageXHble
U BbICOKOS(DEKTUBHBIE CHapsabl. Tenepb MX MOXHO
Ob1710 MPOM3BOANTL B GOJSLLLIOM KONMYECTBE U, caMoe
rnaBHoe, 3afaHHOro pasmepa, KoTopblii COOTBETCTBO-
BaJs1 Kanmopy NyLUKK. OTO NO3BOSIIIO BBECTU HOPMbI Ha
3a30p Mexay A4PpOM 1 BHYTPEHHUMM CTEHKaMn CTBOMA,
KOTOpPbIN OTHbIHE paBHANCA 2—5 MM. Takasi yHuduKa-
LS KanmbpoB fapa 1 MyLLKW NO3BoMumna npu cTpensbe
npuaasaTb CHapsay MakCcuMaribHbIN MMMNYIbC.

lMpumeHerne spep
«CTaH[apTHOIro» Kanmopa
103BO/INIIO 3HAYUTESILHO
CHU3WTb 3a30p MeXAY
CHapsi4OM 1 CTBOJIOM.




KoBaHbI¥i CTBOJ IMyLLUKN.

KOBAHbIE OPYAUA

B XIV B. Kpome nuTbIX GPOH30BbLIX OblIN
Takxke KoBaHble opyaus. NocnegHuMm paxe
6onbLUe OTAAaBanNM MNPEONnoyYTeEHNe, TakK Kak
TEeXHONorns nuTbsa Obina eLle HegoCTaToyHO
oTpaboTaHa M 9TO MPUBOAMIIO K TOMY, YTO B
CTEHKax CTBOJSIOB HEM36eXHO 06pal3oBbiBa-
NUCb TPELLMHbI U MYCTOTbl, YTO 3HAYUTESBHO
CHWXaNo WX Mpo4YHOCTb. [MoaTomy Ana mpo-
WM3BOACTBA MyLLEK N306penn Opyron cnocoo.
KoBaHble CTBOMbI M3roTaBAMBaaMCb U3 Mpo-
[OOJSbHBIX >Kefle3HbIX MOfoC, MX CcBapuBanu
(cknenbiBany ygapamu Ky3HEYHOro MosoTa)
Mexgy cobon. [Ansa ycuneHnst CTeosa Ha Hero
OOMONHUTENIbHO HaBapuBanu Kombua unm
06pyun (cBoeobpasHble pebpa >XEeCTKOCTH),
Tak 4TO nyLllKa umena pebpucTyio MOBEpX-
HoCcTb. Bnpo4em, KoBaHble opyaus wumenu
MHOXECTBO HEOOCTaTKOB: OblIM CHOXHbl B
NMPOW3BOACTBE, CyLLEeCcTBOBana BO3MOXHOCTb
paspbliBa LLUBOB Npu cTpenbbe. [osTomy yxxe
Yepes MosiTopa CTONETUSA UX BbITECHUMN MyLL-
KW, N3roTOBMAABLUMECS METOLOM JUTbBS.

OMNOPA AJ1 CTBOJIA

Ha 3ape apTunnepum cTBos NyLUKK (KakK JINTON,
Tak M KOBaHbIN) yCTaHaBNMBaNu Ha OEepeBsH-
HYIO KOSIOZY W 3aKpensisafiv ¢ NMOMOLLBIO Bepe-
BOK W/Unn XenesHblx Kpenexen. EctectBen-
HO, TaKoe opyaue He UMESNIo HU NpuULesbHbIX
NPUCMNOCOBGIEHNIA, HU YCTPOMUCTB ANsi HaBOA-
ku gyna. lNMpumepHo B cepepuHe XV B. CTBOS
cTanu yctaHaBnveaTb Ha NPUMUTUBHLIE fa-
deTbl, AepeBAHHYIO pamy CO creunanbHbIM
Xenobom B dhopme cTtBosfia. maBHoe npewu-
MYLLIECTBO TaKOW KOHCTPYKLMUWN 3aKIo4anoch
B TOM, YTO Takou nadet no3Bosisa USMEHATb
yron BO3BbILLEHVA CTBONA M (PUKcUpoBaTb
€ro ¢ NoMOLLbIO KITMHBEB.

Yacto B 3afHel 4acTu npoceBeTa Mexay
CTBOJZIOM M paMon fenanv KoMMneHcaumoH-
HYIO MPOKafKy — 3anvBanu «Ha gsa nasnbua
CBUMHLIOM, [abbl oTaada 6bina msrde». Kpo-
Me TOro, camMa KOHCTpyKuus nageta nmena
crieypnanbHble ynopbl, MO3BOMSABLUNE racuTb
YacTb MMMynbca OToa4n. Tem He MeHee B
60€BbIX YCIOBUAX, JaXe C Y4EeTOM TOro, 4To

v K CBEJEHUID %

OgHuM M3 MpUMEpOB BRICOK03((EKTUBHOIO NPUMEHEHUA
aprunnepuu B nepuop [losgHero CpejHEBEKOBBA CITYMUT
3HaMEHMTBIN TNoxop ¢paHuysckoro xoponAa Kapna VIII
B MTanuio, MpenpUMHATEI MM B XOfE TaK Ha3hIBAEMEIX
Uraneanckux BoitH (1494—1559). KpoMe cTraHmapTHBIX
POAOE BOMCK (MEXoTa v kaBanepus), dpaHLy3ckad apMuA
pacrnonarana HOBBIM U OYEHb [OPOTUM POAOM BOMCK —
apTWUIEPMEN, B COCTaBE KOTOpPOM Haxopunock 136 mone-
BEIX OpYAWif (OPOMHOE MO TEM BPEMEHaM KOMWYECTBO).
YMeno Mcrnonk3yA OTHECTPENEHOE OpyMUE, BoWcka Ges
TPYAa 3aXBaThIBANU OAVH TOPOJ 3a APYTMM, B TOM YMCTE
M paHee HempucTynHeit Heanons.

BAMHO!

Crpenbfa M3 CpeOHEBEKOBOM NyWKU NofpasyMeBana
MHOMECTBO NMOATOTOBUTENEHEIX OIEPALMM, KOTOPEIE OCY-
WECTBNANUCH Pa3NUYHEIMU CNIELMANEHEIMU TpUCTIocobne-
HuAMM. Tax, HanMpuMep, NOCNe KaM/0ro BRICTPENA KaHan
CTBO/IAa OPYAMA OT OCTABLIETOCA Harapa TWATEMBHO Ipo-
yywany 6aHHUKOM — CIEeLUVanbHOi KOoNMoAkoi, o6uToi
OBYMHOM, 3aKPEIUIEHHOM Ha [JNMHHOM PYKOATKE. 3aTEM B
CTBOJ C NMOMOLLBI0 CIIELMANEHOT0 MEHOT'0 COBKA — Lrydh-
Nbl — 3arpy:anu Heo6XofuMoe KOMWYECTBO NMOpoxa —
3apAap. [[puyeM genanu 3To B HECKONBKO 3TaN0B, TIATENb-
Ho TpaMOyA KaM[yl 4yacTb 3apAfa MpuO0AHMKOM [0 Tex
TIOp, NMOKa MOPOX HE HAYMHAaN BBICTYTATh U3 3amna/ibHOro
OTBEPCTUA. 3aTeM GaHHMKOM BHOBbL MPOYMLIANM CTBON
OT HaNUMWMKX YacTUYEK NOpoXa, NMOCMEe YEero AOChLIamyu
MBI — TPOKNMAAKY M3 WEPCTU MM TEHBKM, YTUTOTHAB-
Uryl0 3apAf, M 3aKkMafbIBany AfPO, KOTOPOE 3aBOpa4YMBamy
Yal(e BCEro B HECKONBKO cnoeB naknu. Bocrnnmamexenue
3apAfa MPOU3BOAUIYU C NTOMOWE GUTUNA, 3aKPENNEHHO-
IO Ha KOHLE [NIMHHOM Manku.

Japo¥aeHue apTunepum




KoBaHoe Crson

opynne
Ha [epeBsHHOM
nagere.

KomneHcayvoHHas
npoknagka

YetpovictBo
47151 UBMEHEHUS
yrnia BO3BbILLEHUSI

cTpenbba n3 opyamsa He 6blia MHTEHCUBHOW, Oepe-
BAHHbIE YacTW naderta nNpmMxoounocb 3aMeHATb pa3 B
3—4 gHs.

NMEPBbLIE WWATU

Mo MHEeHWO creunannucToB, OaXe HecCMoTps Ha Bce
MHOIOYMCIIEHHbIE MOJEPHU3aUMN, MpakTUYeckn [o
koHua CpeaHEBEKOBbA MPUMEHEHME NYLLEK B MOSEBbLIX
YCINOBMAX [aBasno He3HaduTenbHbIn addekT. Ha umx
nepesapsgky yxoguno MHOrO BpPeEMEHM, a TOYHOCTb
N O0anbHOCTb CTpesibObl OCTaBMANM Xenatb fy4Luero.
Kpome Toro, nyLuku rnosieBon apTuiiepum nMenu He-
60SbLUON Kanuvép, 1 BbICTPEN S4PpOM Maccon OKOJo
2 K MOpPOM HaHOCWUIJT HEMpuATeNto MeHblue yLiep6a,
YeM TaKoW Xe KaMeHb, BbINYLLEHHbIN U3 MeTaTeslbHON
MaLLUWHbI.

Huskaa odeKTUBHOCTb OrHA Takux MyLwek Obina
N BO BPEMS MPUMEHEHUS UX MPOTUB 3aLLUTHBIX COO-
pyXeHuin. Tak, Hanpumep, Mnocre pasrpoMa apmuu
KpecToHocueB B [proHBanNbACKOW OUTBE BENUKUM
KHA3b JInToBCKMI BUTOBT U Koposb Nonbckun HArainno
K 25 niona 1410 r. npuBenu CBOW BOMCKa MOL CTEHbI

O6c¢Tpen nonbckumu Bovickamuy Manb6opka. 1410 r.

Manb6opka, ctonuubl TeBTOHCKoro oppeHa. OpHa-
KO OBYXMECSIYHbIN O6GCTPEST KaMEHHbIMU fiopamu U3
ManokanméepHbIX MyLIeK 3Ha4YMTEeNbHbIX paspyLue-
HUI He NMPUHEC, U, HE PELUMBLLMCHL Ha LUTYPM 3aMKa,
nosibCKMe BoWcka cHAnNu ocagy. HemHoro nydiue gena
O6CTOSNM MPU UCMNOJIb30BAHUM CleumanbHbIX NyLUek
ocaHoW apTUepumn, KOTopble UMeNu 3Ha4YNTENbHbIE
Kanumoépbl.

3HAYUTEJIbHbIA NPOPLIB

[MooNWHHBIN pacLBeT apTuUnepms nepexuna B KoHLe
XV B. K3aTtoMy BpemeHu 6bI110 HanOeHO HECKOSIbKO
NPUHLMNNANIBHO HOBbIX PELLUEHUA U TEXHONOrUI, Mo-
3BOSIMBLUNX 3HAYUTESIbHO YBENMNYUTL 3D(PEKTUBHOCTb
Kak caMux opyaun, Tak U cTpenbbbl N3 HMX. B nepeyto
ovepedb 3TO KacanoCb PacnpoOCTPaHEHUs YyryHHOro
NPOV3BOACTBA, YCOBEPLUEHCTBOBAHUA TEXHUKM OT-
NIMBKW OPYAMM, 3HAYUTESIbHOrO YNyYLLIEHUA KavecTBa
nopoxa 3a CYET ero 3epHeHUs 1 Co30aHusa KOMECHbIX
nageTos.

Vicnonb3oBaHme 4yryHHbIX SOep BMECTO KaMEHHbIX
NpVBENO K 3HA4YUTENbHOMY COBEPLUEHCTBOBAHUIO ap-
TUNNepuncKoro opyaus. brnarogaps 60MbLWONA NNOTHO-
CTM 4yryHa Bec sgep BO3pOC, @ 06bEM MX YMEHbLUNICA
(4yryH B HECKOMbKO pasa nioTHee kaMHs). B pesynbra-
Te oTnana Heo6XOAMMOCTb M3roTaBnMBaTh A1a Mnose-
BOW apTuniepun opyamsa 60bLLIOro Kanmépa. 910 no-
3BOJIMNO 3HAYUTENBHO YBENNYUTD HAAEXHOCTb MyLUEeK
(koTOpble, KCTaTK, HA4anNM Takxe IUTb U3 YyryHa), Tak
KaK 32 CYET CHWXXEeHUs Kanuépa yBenuyunm TOMLUUHY
CTEHOK cTBOS1a. Tenepb nNpu cTpenbbe MOXHO 6bIS10
NPUMeHATb 6onee MOLLHble 3apsgbl. Kpome Toro, mo-
ABMNacb BO3MOXHOCTb YBENUYUTL OJIMHY CTBOSA, CO-
XPaHWB Mpu 3TOM Maccy Opyaus. ITO BMECTE C yBe-
JIMHEHHBIM 3apsgoM MO3BOSIUIIO MOBbLICUTHL HAYasIbHYO
CKOpPOCTb nofeTta a4pa, U OTHbIHE OHO NeTeNno fasblue
M nopaxaso ¢ 60sbLLEN CUITON.

YyryHHas ryLuKa rnoseBovi
apTunepun Ha KoJIeCHOM nacgherte.

Uzo6perenye nopoxa — pPEBOMIOLMA B UCTOPUM BOOPYMEHUI e



NMYWKA NO3QHEIO
CPEAOHEBEKOBbS

K cepeguHe XVI B. nonesoe opyaue
NPMoBpPEeNo KOHCTPYKLMIO U BHELL-
HUWA BUL, KOTOPblE Mbl MPUBBLIKIIN

BbornbLune koneca

lNoAbemHoe ycTpoyicTBO

Jlutovi ctBON

BUOETb HA KapTUHAaxX Nepuofa no3n-  Buxrpan
Hero CpegHEBEKOBbA M KOTOpPblE
B JalilbHENLUEM HE MEHANUCb He-
CKOJbKO BEKOB. K aTOMy BpemeHu
Ha CTBOME MyLUKN MOSBUUCb OBE  xBocT nacpera
byHKLUMOHamNbHbIE OeTanu — CKO-
6a 1 BuHrpag. Ckobbl («Oenbgu-
Hbl», «yLUM») 6bIIM pa3MeLleHbl B
BEPXHEN YacTu CTBOMA W CIY>XWIN
Ona ero nogbema M OrnyckaHus Ha
nadpeT. BuHrpapg («penen», «LmLL-
Ka») NpeacTaBsisifi CO60M YTONLLEH-
HbI CTEPXEHb B CpefHen 4acTu
CTBOMA, KOTOPbIN ABAANACA Kak 6bl ero OCbIO U UCMOJb-
30Basicsa A/ BEPTUKaNbHOW HABOLKM OpyOUs.

Kpome TOro, 6bina 3HaYUTENbHO YCOBEPLLEHCTBOBAHA
KOHCTpyKuuA nadeta. Camoe rnaBHOE — OHW MOSYHUIN
koneca 60/bLUOr0 AYameTpa, KOTopble NMO3BOSMIM YBE-
NNYUTE NMPOXOOMMOCTb OPYLUSt B YCIIOBUSAX 6€300p0XKbs
N MOBbLICUNIN €r0 MaHEBPEHHOCTb B GOEBbIX YCIOBUSIX.
lMpryMeHeHne Konec CMArYmno oTaady — Mocne BbICTpe-
na nyLikKa oTkaTbiBanach Ha3ag 6e3 BCAKOro Bpena ans
nagpeta. NMNozxe mogenu nadetoB nonyynnu éosnee co-
BEPLLEHHbI MEXaHNU3M HaBOOKM — OTHbIHE M3MEHEHWe

lMywka.

TpaHcropTUPOBOYHbIV

Moptupa.

Pama nagpeta

lNoneBoe opynne cepenuHbl XVI B.

yrna BO3BbILLEHWS1 OCYLLIECTBIIANOCH C NMOMOLLbIO CrieLu-
anbHOro NMogbLEMHOIO YCTPOMCTRA.

«TOJNICTbIE» U «XYAbIE» OPYAUA

C nosiBNEHMEM YYryHHbIX fAep MOCTEMEHHO Havanu
nucyesatb OpPyOMS OYEeHb OOJbLUMX KanM6poB, KOTO-
pble B OCHOBHOM MCMOJb30BaSIUCL A1 ocafbl Kpero-
cTter. Hayann cpopmmpoBatbCi KOHCTPYKLMU OCHOB-
HbIX BUOOB apTUIIEPUIACKUX OPYONiA, pasnuyaBLLMXCS
no Tuny orHs. MNosiBUNNCL MOPTUPLI, KOTOPbIE CTann

OpHa
M3 rnepBbIX

ITYLIKA
kamubp: 8—10 cm
ANMHA CTBOMA:
mo 30 xanub6pos
ANMHA C yyeToM nadera:
23—28m
Macca MyLIKYU C YYEeTOM
nacgera: 270—300 xr

MOPTUPA

kambp: 20—25 cm
ANMHa CTBOMA:
mo 15 xanu6pos
ONVHa ¢ yyeToM nadera:
1,5—16m
Macca MyWKY C YYeToM
nacgera: 600—750 xr

TAYBULIA

kamubp: 10—15 cm
ANVHA CTBONA:
15—30 xanubpos
ONVHa ¢ yyeToM nadera:
20—30Mm
Macca MyLIKY C YYEeTOM
nacera: 350—450 xr

JapoMaeHue apTULIEpUK



HacnegHuuamMmn 605bLUMX 0CadHbIX OPYAUIA, UMENN KO-
POTKMI CTBOJ, OCTATOYHO 6O0MbLLOW Kanvép 1 No3Bo-
NAAN BECTU HABECHBIA OrOHb, NPU KOTOPOM CHapsgpbl
OMNUCbIBaNM KPyTY Oyry, nopaxasi NpPOTUBHMKA CBEp-
Xy. B omnvume OT HMX nyLIKM MNOSIEBOM apTusfiepum
UMenu Marnbi U CPeAHUM Kanuép 1 CTPenanu Tak, Yto

a4pa fieTenu no Mnosorov TpaekTopuu, MoYTU napar-
NenbHO MOBEPXHOCTN 3eMN. TPETbUM OCHOBHbIM TU-
nom apTUSIEPUACKUX OPYOMIA cTana rayéuua, kotopas
3aHana NPoOMeXyTO4HOE MOSIOKEHE MEX Y MOPTUPON
W NYLLUKON — MMena CpefHun Kanvép 1 no3sosnsna Be-
CTW CTPenbOY N0 HACTUIIbHOM TPAEKTOPUN.

a muHamu. Bnpoyewm, B 'epmanuu Berom-
HWTY 0 MOpTHpax B xoae Bropoit MupoBoit
BOMHEI, CO3AaB PAL, CAMOXOAHEIX YCTaHO-
BOK, CAMOJ U3BECTHOM U3 KOTOPBIX CTANO0
600-mm opyave «Kapn». A BOT mylku u
ray6uie! MCMONBE3YIOTCA 1O Cet IEHb Kak

v K CBEJIEHMIO -

Pazpenenve apTwinepuifckux opyavit Ha MOPTUPEL, ITylIKM M rayfGuiEl 0Ka3anoch HACTOMBKO YHUBEPCANb-
HEIM, YTO UM TTPOZOMKANy NMoMb30BaThCA BINOTh A0 [lepBoit MMpoBo# BoitHeL. B gansHeilem Ha cMeHy Mop-
TUpPaM NPMILEN MUHOMET, KOTOPBI TakMe CTPEMAET C KPYTOi HABECHOW TPAEKTOPMEN, HO HE CHapA#aMM,

OCHOBHBIE apTUINEPUACKUE OpPYyAUA BO
BCEX COBPEMEHHEIX apMUAX MMUPa.

Mogesnb coBpeMeHHOVi caMOXOHOM rayoulibl.

=\

PyyHoe orHecTpensHoe opyMu

NepBLIe 06pasLEbl

N306peTeHne nopoxa u akTUBHOE pa3BuUTUe apTul-
nepuu NopoauIiio COBEPLUEHHO HOBbIM TWUM CTpen-
KOBOIro OpYy>Xusi — py4Hoe orHectpesibHoe. CuuTta-
eTcs, YTO NepBble 06pas3Lbl NoAsBMAUCH Ha BocToke
ewe B Xlll B. A Ha 3akate CpefHUX BEKOB py4HOe
OrHecTpesibHOe Opy>XXue MoJsly4nsiu U eBpornencKkue
BOWHbI. OTO B KOPHE MOMEHSJIO CUCTEMY BOOpPYKe-
HUA congaTt u MeToAbl BeAEeHUS BOVH B LIEJIOM.

NMPOOBPA3bI PYXbA

lMepBble 06pa3sLbl OrHECTPEIbHOrO OpYXWUsl, KOTOpPOe
YCIIOBHO MOXHO OTHECTU K PYy4HOMY, CO3A4aHbl KUTan-
uamu. Tam oHO nosiBunock B Havarne Xll B. v npegcras-
nano cobor nycToTenbii cTBON 6ambyka, 3abuTblv
C ogHom cTopoHbl. CTBON HabuBanM MOPOXOM, Mpwu
NOMXXMIraHMN KOTOPOro CUSIOA MOPOXOBbIX Fa30B M3
Takoro 6amM6yKOBOr0 Py>Xbsi, MOSYHMBLLErO HAa3BaHWE
TYXOUSH, BblbpacblBannucb HebosnblUMe CcHapsgbl, OT-
nuTble 13 ceuHua, — nynu. OT KUTanLEeB 3TO OpyXue

3aMMCTBOBaSIM MOHIOf1bl, & 3aTeM OHO MEPELLSIO K apa-
6am, KOTopble He penanu CTBoSbl U3 6amMbyKka, a oT-
nvMBanu Mx U3 Megum unu 6poH3bl. B mpouecce pasnb-
HelLLEero yCOBEPLUEHCTBOBAHUSA «KUTAMCKOrO PY>Kbsi»
apabbl Nony4nIn CBoe NepBoe PyHHOE OrHECTpesibHoe
opy>xve — Moady, MeTaNINYECKY0 TPYOKy, K 3afHe-
MYy KOHLLy KOTOPOW KpPenuscs AepeBAHHbIN HAKOHEYHUK,
npoo6pas npuknaga. Bo Bpemsa cTpenbbbl Takon HaKo-
HEYHMK MOXHO 6bISI0 YAepXNBaTh B pyKax v ynepeTtb
ero B 3emsio. Yxe B KoHue Xl B. MycynbmaHe akTMBHO
NCMNonb30BanyM MoAadbl B XO4e CPaXeHwh C mcnaHua-
MU, OT HMX 3TO MEePBOE PyHHOE OrHECTPESIbHOE OpY>XKMe
pacrnpocTpaHunock no Bcen EBpone.

MOJJ®dA NMNO-EBPOMNEUCKU

B eBponenckux apmusax mMogda nogsepriacb Cylue-
CTBEHHOM MogepHu3auun. B nepByo odepenb 6bina
3HaYUTENBbHO CHMDKEHA Macca OpyXXus. ITOro yaanocb
OOCTUMHYTb 32 CYET YMEHbLUEHUSA Kanuobpa, pasmMepoB

Uzo6perenue nopoxa — pPEBOMOLMA B UCTOPUYU BOOPYMEHUN °
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BanarnbHoe oTBepcTne

_ _ Kanan ctBona
EBponevickuii BapuaHT MoA4bI.

KOHHbIVI pbilaps, BOOPYXXEHHbIV
KYJ1EBPUHOM.

B pycckor apMumn KyneBpuHy HasbiBasiv nu-

wans. Bnpodem, B TOT nepuop Ha Pycu
Tak HasblBann BCE BUObl OFHECTPESbHO-
ro OPY>XWS, B TOM YMCIIE N MYLLUKN.

N TONWMHBLI CTEHOK cTBona. B pesynsrate
Takasi KOHCTPYKUMS Becuna BCEro OKOJo
5—6 kr. Kpome Toro, CTBOM Ha4anu Kpe-
MUTb K KOPOTKOMY PEBKY U3 filepeBa 1
MeTanna, Yto y>Xe OYeHb HarioMuHaso
COBPEMEHHbIN pyXerHbIr npuknag. Ero
MOXHO ObINIO ynupaTtb B rpydb WIn B
nsieyo U B TAKOM MOJIOXKEHUN LIEeNUTLCS.
Bnpoyem, gaxe Ha 65IM3KOM PaACCTOSAHUN
Takoe Opy>ue CTPensano He OYeHb TOYHO,

KRYNEBPMHA

Macca: 5—12 ¥r
kamubp: 12—22 MM
[UTMHA CTBONA:
60—80 cm

APKEBY3A —
NEPBOE «HACTOSALLEE»
PY4YHOE OPYXUE

MexaHu3Mm, KOTOpbI CYLLECTBEHHO YryY-
HO 3a c4eT 6OJbLIOro Ko/mM4yecTsa BOWHOB, LM py4HOE CTPENKOBOE OpY>XKe, NosBUIICH
BOOPY>XXEHHbIX «PY>XbsIMU», 3asrbl U3 HUX HaHO- B nepsble gecatunetusa XV B. 1 Nonyyun Hasea-
CUNN NPOTUBHUKY 3HAYUTENbHbIN YPOH. Opyxxme Npobu-  HMe OUTUNBbHBIN 3aMOK: 3apsg NoaXKUrancsa npy nomo-
BaJsio pblLapcKmne gocrnexu Ha guctaHumm 25—30 m. LW PUTUISA, KOTOPbIA C NMOMOLLLIO crieunanbHOro me-
B eBponenckux apmusix TakomM TUM PYYHOro OrHe-  XaHu3ma onyckKarsics K 3ananbHOMY OTBEPCTUIO. Tenepb
CTPENIbHOrO OPY>XKUS MOSyYnsT Ha3BaHMEe KyNieBpUHA.  OpPYXME MOXHO Obl1o TBEpOO yAepXuBaTb B OBYX Py-
Kax, HanpasJifis HA MULLEHb, W B HY>KHbIA MOMEHT Mpo-
N3BOONTb BbICTPES AaBfIeHMEM yKasaTeslbHoro nasnsua
Ha CryCKOBOW KPHO4OK.

Crnepylolmm  YCOBEPLLEHCTBOBAaHNEM CTano u3Me-

BA}K]—[U\ HeHne dopMbl MpPUKIaga, KOTOPbIM Hadanu penatb
CKOLLIEHHbIM, YTO MO3BOMIASIO CTPENKY MpuUKIanbiBaTh
JapmmancA NepBEIA BapMaHT «EBPOMEACKOro OpuH
pPybaA» ¢ gyna. [na 3Toro BHayane oTMEpPUBANYU 13 3M130[0B
3apAf TOpoxa, 3achINanyv ero B CTBOM, YIUIOT- eBpOorevickux
HAMY M BKNAOBIBANMY KPYTNBIE KaMELUKU MU BoviH XV B.:
CBMHLIOBBIE ITynU. Tak ¥ak guaMeTp mynmu Bwin paHLy3sbl,
HECKOMBKO MEHEIWIE [AMaMeTpa CTBOMA, 4TO6BI BOOPY>KEHHbIE
o6ecneyuTs Gonee NMIOTHOE MPUNETaHUE K CTEH- apkebysamu,
KaM, ee [OMOMTHUTENLHO 33aBOPayyBaiM B TKaHb. oTpaxarotr
BocnnameneHue 3apAfa MpoM3BOAUNOCH YEpEs araky
npocBepneHHoe c6oky B3amankHOE OTBEPCTUE LUBENLapCKMX
C MOMOWBI0 ZIEPEBAHHOM TANOYKYM, TPOMUTAH- BOVHOB
Ho# cenvwrpoyt. Tlocne BEICTpEna Bechk MpoOLECC (CpaxeHne
TOBTOPANCA BHOBE, NMTO3TOMY O BBICOKOM CKOPO- y OprieHbaxa,
CTPENMBHOCTY NMPUXOAUNOCH TOMBKO MEYTATh. 13 oKTA6PA
1444 r.).

PyuyHoe orHecTpentHoe opy#ue — nepBeie 06pasiyl



GutnnbHoe pyxse XVI B.

APKEBY3A

opyXwue K nnedy v npuHuMaTh Ha cebs oTaady. Macca: 2,9—3,5 ¥r
OpHOBpeMeHHO 9TO AaBarnio BO3MOXHOCTb Mpu- kammbp: 15—17 mMm
LenuBarbCs, rsas BOOMb CTBOMA, AJIMHY KOTOPO-
ro 3amMeTHO yBennymnun. Takoe opyxue nosy4mnsno
Ha3BaHWe apkebysa. B pycckor apmMum pyxbes C
(PUTWMbHLIM 3aManom BHavasne HasbiBann py4HmLa-
MK, @ 3aTeM camonanamu 1 nuansmMu.

[UTMHA CTBONA:
90—100 mm

3PA MYLIKETOB EBponevickuii BOWH, BOOPY>XEHHbI apKeOy30/4.

HecMoTpsi Ha 3aMeTHOe COBEPLLEHCTBO apkebys, BNSIOTb  (PUTWUIb K 3aTpaBke, Noska gJs nopoxa v MyLuKa os
[0 KoHua XV B. py4HOE OrHECTPESIbHOE OpYXMe BCe Xe  npuuenuBaHus. Bece a1o HaumHas ¢ XVI B. BOUH nony-
He MMEeSo Takoro 3HaveHns, Kak apTuinepus. OHo yun, 6narogaps Yemy CMOI CEepbe3HO MOBbLICUTb
ObINO THXKENoe, KanpusHoe 1, camoe rfaBHoe, JOBepue BOEHHbIX K py4HOMY OrHECTPESIbHOMY
yCTynasno B CKOPOCTPESNbHOCTU: B TO BPEMS opyxuio. Kpome Toro, 3a cYeT yBenMyeHust
kak 13 apkebysbl genanu OfuH BbICTPen, MYILLUKET Kanuépa 1 yanuHeHusi CTBoNa 3Ha4nTesb-
apbarneTyuk ycnesan rnycTuTb TpU CTpe- HO MOBbLICUIUCb OTHEBbIE XapaKTepUCTU-
nbl, a JIYYHUK — LWecTb. YT0o6bI 3acry- Ku opyxwusi. Ecrnn apkebysHasa nyns no-
XWUTb NOOOBb CTPESIKOB, MNoTpebosa- 3B0J1A1a NPO6MBAaTL PhILAPCKUIA JOCrex
NUCb CePbE3HbIE YCOBEPLLEHCTBOBaHNS: TOSMLLMHON 2 MM C paccTtosiHus 30 M, TO
6onee ynobHas ans yaepxaHus qopma, AL (T nynsi, BbINyLLEHHAA U3 MYLLIKETa, Npo6u-
crneuyanbHasa getanb — KYPOK, KOTOPbIN 120—140 mm Bana ero Ha guctaHumm go 200 m 1 morna
NPy HaXXatuu nanbLem OonycKasn TNelLwmn HaHOCWUTb paHbl Ha paccTosiHUK 0o 600 M.

macca: 3,0—4,5 xr
kamubp: 20—22 MM

v K CBEAEHUID -

Bo MHorom 6narogapa pomanam A. [lioma B
HALIEM NPEACTaBNEHUU OpaBbIe MyLIKETEPBI
HE BBINTYCKAWIT U3 PyK WUMary — XO/OJHOE
komouee opysue. OgHako caMo HasBaHue
3TOr0 pofia BOWCK NMOApa3yMEBaeT, YTo 0C-
HOBHBEIM 33HATMEM 3TUX OOMLOB HAa BOMHE
6eina cTpensba U3 pyyHOro OrHECTPENBHOrD
OpYUA — MywWwKeToB. MylKeT cunTaeTcA
O[HMM M3 POAOHAYaNBEHUKOB COBPEMEHHBIX
PYEMN, KOTOPEIE [0 CUX NOP MMEKT Mac-
CMBHEIN, 4Yalle BCEr0 [JEPEBAHHBIN TPUKNaL
M rnapkuit (HE HapesHoi) CTBOM 3HAYM-
TENMLHOU [IMHEL

CpefHeBeKOBbIV BOUH,
BOOPY>XEHHbIV

MYLLIKETOM. Mywket koHya XVI B.

Uzo6perenue nopoxa — pPEBOMOLMA B UCTOPUYU BOOPYMEHUN e




K koHuy XVI B. 3Ha4YUTesIbHO 6bINMU YCO-
BEPLUEHCTBOBaHbl KaK cama KOHCTPYKLUS
PY4YHOrO OrHECTPESIbHOro  OpYXWuS,
Tak U ucnosib3yemMmble 6oenpunacsl.
A elle 4yepe3 HEKOTOpOe BpeMsl Ha
CMEHY PYXbSIM U MyLUKETaM MpULLSIO
COBEpLUEHHO HOBOE OpYyXXWe — BUHTOB-
ka. CKopocTpesnbHasa u ganbHo601Has, OHa
3acTaBuiia NMexXoTUHUEB BCEX apMui Mupa
CMEHUTb SIPKME MYHAUPblI Ha KamMydpnsk,
KOTOpbI AaBan 60Jblle LAHCOB BbDKUTb
B 6010. Kpome coBepLU€eHHOW KOHCTPYyKuUuu
BbicoKass 3(pcheKTUBHOCTbL BUHTOBOYHOIO
OrHs AocTurajsacb TakKXe 3a CYeT UCMOJib-
30BaHUsl MOLLHbIX MaTPOHOB, OCHALLEHHbIX
pa3Hoo6pa3HbiMM NynasMu (6pOoHEe60NHbIMY,
pa3pbiBHbIMU, TPACCUPYIOLLMMM).

3AMOK C NMPY)>XUHON

OfHUM 13 rnaBHbIX HEOOCTATKOB MYLLKETa CYU-
Tanacb ero HM3Kas CKOpOCTpPesibHOCTb. Bo MHO-
rOM BMHOW 3TOMY 6blJ1 HECOBEPLLEHHbIA CNOCO6
nopKuraHusa 3apsiia ¢ MOMOLLb0 OUTUIb-
HOro 3amKa. B croxHbIX 60€BbIX YCII0BU-
SIX TAaKOe YCTPOMCTBO YacTo MOABOLMIIO
cTpenka. To uTunb MOr noracHyTb OT
OOXOA unn BeTpa, TO 3aefano Mexa-
HM3M 3amka. K TOMy >Xe HO4Ybi0 OrOHb
THewLwero  utuna  gemMackuposan
cTpenka. lNonbiTka yayyLnTb MosioXe-
HMe Oblna npepnpuHATa 3HaAMEHUTLIM
NTaNbsHCKMM  y4eHbIM W  n3obpeTare-
nem JleoHapgo ga BuHum. CospaHHbI MM
NOIKMralLLMiA MexaHn3M HOBOW KOHCTPYKLUK
Nnony4nsnl Ha3BaHWe KONecLoBbIn 3amMok. CTpenok ¢
NMOMOLLIIO OCOBOro KJtoda 3aBOOuIT MPYXUHY, 3aTeM
Ha>KMMasn Ha CMyCKOBOW MeXaHW3M, Y4eM MNPUBOLMI
B OBWXEHME Komnecuko. lNMpu 9ToOM Kypok ornyckan Ha
LUEepLUABYIO MOBEPXHOCTb KONMEecuKa 3axkaTtbii B HeMm
Kyco4eKk KpeMHsi. OT TpeHMs BO3HMKas CHOM UCKP, OHU
nomkuranu 3apsg.

HecmoTpsa Ha psig NpevMMyLLecTB Takoro MexaHuama
(Hanpumep, KONMEeCMKO M KPEMEHb HaxOoOouUCb MO
KPbILLKOM, 3alyuuiaBLlern UX OT BO3LENCTBUS aTMOC-
dhepHbIX 0CaaKoB), HOBAsA KOHCTPYKLIMA 3amMKa BCe Xe
6bla fganeka OT coBepLueHcTBa. B yacTHoCTW, OHa
Oblfla O4EHb CIIOXKHOW M OOPOron, CTpesnky TpeboBarst-
Csl 0COObIA KIOY N1 3aBoa MPY>XMHbI, 8 caM Mexa-
HMU3M ObICTPO 3arpsA3HANCA OT MOPOXOBOro Harapa u

GUTUITEHBIN
MYLLUKET

CKOpPOCTPENEHOCTE:
1 BeICTP.
B 5—4 MuH

OrHecTpersnbHoe
opyxue

C KOJIeCLIOBbIM
3aMKOM.

3amKa n3 MaHyckpunTa ga BuH4n
«ATNIaHTUYECKUI KOAEKC> .
lNoxanyvi, 3To0 egNMHCTBEHHOE
Mn306peTeHmne BEJINKOro reHmsi

B 0671aCTV BOOPYXXEHWS,

KOTOPOE 101y HUII0 LLUNPOKOE
MCro/Ib30BaHNE eLLe npu ero
XKU3HN.

yacto gaBan oceyku. Mo 3TUM 1 Opyrum
NpUYMHAM KOJNIECLIOBbI 3aMOK He Mosy4umn

0Cco60ro pacnpocTpaHeHns cpean BOMHOB, WUC-
NoNb30BaBLUMX MYLLKETbI, HO 3aTO NPUOBPen Hemarno
NOKJIOHHWKOB CPefn MacTepoB, M3roTaBMBaBLUNX M-
CTONEThI.

KPEMEHb BMECTO ®UTWUNA

Bonee HageXHbIM 1M COBEPLLUEHHBLIM, YeM (DUTUSbHbIE
M KOJECLIOBbIE 3aMKMK, OKa3asncs MexaHuam, Mnosy4mB-
LUMA Ha3BaHWE KPEMHEBbLIN 3aMOK (B cneumanbHOn
nutepatype BCTpPeYaeTcs HasBaHWe YOapHO-KPeM-
HeBbI 3amMOK). [Ons BOCM/aMEHEeHWs MOPOXOBOro 3a-
psga Takoe YCTPOMCTBO BbICEKANIO CHOM WUCKP NyTEM
O[HOKPATHOro OMnyCKaHWA MOAMPY>XUMHEHHOIO Kypka
C 3aXaTblM B HEM KYCOYKOM KpeMHs. [Mpu aToM Kpe-
MEHb yOapsancsa O cneumasnbHy pUGIEHY0 CTanbHYyO

OT MYLIKETa K BUHTOBKE



MyLUKeT C KpeMHeBbIM 3aMKOM.

nnactuHy — orHmeo. O6pasoBasLume-

CA WCKPbl BOCMIaMEHANN HebonbLUoe

KONMMYEeCTBO ropoxa — 3artpaBKy, OT
KOTOPOW OroHb 4epes3 3aTpaBo4HOEe OT-
BEpCTMe B CTBOJE MOCTynas K OCHOBHO-
My 3apsagy. Takor 3aMOoK Oblfl 3HaYUTENbHO
CrnoXxHee PUTUIIBHOro, XOTS 6bl MOTOMY, YTO MO-
TpeboBasn yCTaHOBKN CUIIbHOW 6GOEBOW MPY>XWHbI N Or-
HMBa creumansHon opMbl, o6ecrne4vmBaBLLEn BCTpe-
4y KPEMHSl C MeTassioM Mog ONTUMasibHbIM YrIoM, HO
3aT0 6bIS1 HAMHOrO HadexHee.

- 5k KCBEEHMI0 %——

B cBAzM co 3HauMTENBEHOM Maccoyt MywKeTa U
CWIEHOM OTHAvYel Npu cTpensbe (v3-3a Gonmbluioro
Kamfpa) ero TOMBKO C OMPEAENEHHOM CTEMEHEH
OOMylEHUA MOMHO OTHECTM K PYYHOMY OTHE-
cTpensHoMy opy»ano. Cxopee, 3To momycraluvoHap-
HOE OpYMME, TaK Kak CTpensly U3 MylIKeTa Benmm
TONMBEKO C MCMOMB30BaHWEM yTopa. 3To Mor GBITh
Kak CMELMAanbHEIA YTIOp — COWIKa, Tak u mobad
Gonee-MeHee MOJXOAALAA [JIA 3TOTO MOBEPXHOCTE,
HalffieHHaA B mpoLecce 60A, HATPMMEp CTEHA Kpe-
noct1 wiu 6opt cypHa. B 6ow Mywkerep oTMepu-
Ban HeofXoMMOe [IA 3apAAa KOMWYECTBO NOpoXa
Ha rnas. [loaromy npumepto B XVI B. 651 ipuzy-
MaHBI CIeLMaNEHbIE EMKOCTHM U3 IEPEBA, KOTOPBIE
COZIEPany 3apaHee OTMEPEHHOE KOMWYECTBO TO-
poxa. 06EIMHO [ECATOK TAKUX «TTATPOHOB» C NMOMO-
LB} LIHYPOYKOB NMPUKPETUIANMA K TIEPEBASU.

MyLwketep

C MYLLIKETOM,
ycTaHoOBJIEHHOM
Ha OgHOHOrou
COLLIKE.
IpaBropa XVII B.

TMoAnpy>XMHEHHbIN KypOoK

KpemeHb

OrnuBeo

KPEMHEBGIN
MYLWIKET

CKOpPOCTPENEHOCTE:
1 BBICTP. B 2 MUH

lMornka ¢ 3aTpaBKovi

VcTporicTBO KPEMHEBOIro 3amMKa.

«YOAPHbIN» 3AMOK

HecMoTps Ha MHOrMe HeJoCTaTKnM KPEMHEBOIO 3aMKa,
TakMM NPUCMOCOBIEHNEM MONb30BaNIUCh HECKObKO
cToneTun, noka B Hadane XIX B. He 6bina n3obpete-
Ha «ygapHas» cuctema. CMbICn ee 3aknoyasncs B TOM,
YTO MOPOXOBOW 3apsaf MOLXKUIrasncs C NOMOLLBIO CneLm-
aNlbHOro YCTPOMCTBA C OETOHMPYIOLLMM BELLECTBOM, MO
KOTOPOMY yAapssl MOSIOTOYEK CMYCKOBOro MeXxaHu3ma.
Co3paHne Takoro yCTporcTBa, Mosy4MBLLErO Ha3BaHme
Kanctosb, CTano BO3MOXHbIM 611arogaps OTKPbITUIO B
1788 r. dpaHuy3ckum xummkoMm K. Beptonne xnopa-
Ta Kanua (B YecTb aBTopa 9TO COEAUHEHWME MOMYy4nsIo
Ha3BaHve 6epToNeToBa Cofb) — CUSIbHOrO B3PbIBYATO-
ro BeLLecTBa, YyBCTBUTENIbHOrO K TPEHUIO U yaapam.
B 1815 r. M3BECTHbIV aHITIMACKNIA MacTep-OpY>KENHNK,
cospaTtenb CTpenkoBoro opyxwsa L. Orr co3gan men-
Hbl€ MUCTOHbI, HAMOSTHEHHbIE CMECbI U3 OXOTHUYLErO
nopoxa v 6epToNeToBOM COMW, CTaBLUME MPoo6pasom
Kanctons.

[encTeune KanconbHOro 3amMmka OCyLLEeCTBIIANO0CH Crie-
ayoLwmm obpasom. Nepeq BbICTPENOM BOVH HageBarn
Kancronb Ha 3aTpaBOYHbIA CTEPXEHb C OTBEPCTUEM
BHYTpPU — 6paHATpyOKy. [Npn HaxxaTnn Ha CriyCKOBOW
KPIOYOK KYpPOK-MOJSIOTOYEK OMycKasicd BHWU3 W yAa-
pPAn NO KarckoJs, OTYEro CMecb, HaxoOMBLUAACA B
Hem, B3pbiBanacb. OroHb nNo 6paHaTpybke noctynan
K MOpPOXOBOMY 3apsgy, pacnonarabLleMycs B CTBO-
ne opy>us, u BocnnameHsn ero. MNosBneHve Takoro

Uzo6perenue nopoxa — pPEBOMOLMA B UCTOPUYU BOOPYMEHUN °



Kypok-mornoToyek

MecTo ans ycraHoBKu
Karcrons

VeTtporicTBo
KaricrosibHoro
3amMka.

DpaHLy3CKui XUMNK
Knog Jlyn Bepronne,

CrycKoBOVi KPHO4OK BpaHaTpybka

HafEeXHoro 3amka 6bI/10 rpoMagHbIM LIarom Bnepeg,
TakK Kak KpeMHeBoe pyxbe gasano 30% ocevek gaxe
B cyxyto norogy. Kpome Toro, otnana Heo6xoammocTb
0OpEMEHATL MYLLUKETbl 3aTpaBO4YHbIMU MOfIKaMu, a
CTpenkam He Hafo ObIfo TpaTUTb BPEMSA Ha 3achIrnKy
nopoxa.

BAM{HO!

B onucreiBaeMelt nepuop 6BIMO0 3HAYUTENBHO
yMmyJlIeHo KayecTBo nopoxa. Pavee oH mpep-
craBnAn cofoit pacTepThIt B «MyKy» TOPOLIOK,
KOTOpEIA OBITO NErKo NMEpeMEelMBAaTh, HO COM-
HO MCMONML30BAaTh — OH CUMABHO HamUman Ha
CTEHKM CTBONA OpyMuA. B To Me BpeMA, kak
0Kasanoch, KOMOYKM NOPOXA MPOLIE 3apAMATh U
oxu Gonee monmHo cropats npu BeicTpene. [lo-
3TOMY BCKOPE Ha4yanyu UCMONb30BaTh 3EPHUCTRIN
NOpOX, KOTOPEIA NOMy4Yany Iy TeM MPoITycKaHuA
Yepes PeWeTo IOpPOXOBOrO «TECTa» — CMEch

ropoxa Co CMMPTOM MU APYTUM
pacrBoputeneM. [locne 3To-
r0 3epHa MOMMPOBANM B

3epHucTbIvi MOPOoX.

UCIIOJIb3YeTCs A0 Cnux
r10p Y BXOAZUT B cocTaB

cneuuansHoM Gapaba- MexoTnHey
HE, B PesynbTaTe Ta- XVl B.,
Koit 06paboTkyu oHyM He BOOPYKEHHbIV
; CMMManuch BO BPEMA pyXbem
TPaHCIIOPTUPOBKY. C MPUMKHYTbIM
LUTBIKOM.

naobperaresib
6epToneToBol
conu. Kectatu, oHa

ropro4ero BeLjecrtBa
CrNYEYHOU rOJI0BKU.

OPYXME KOMNAKTHOE
N YHUBEPCAJIbHOE

Bnnote go XVII B. MyLIKeT cuyuTancs cambiM COBeEp-
LUEHHbIM PYYHbIM OrHECTPEesibHbIM OpyXuem. Jlvuib
rnocre Toro Kak B apMuax NpakTU4eCcKmn nosIHOCTLIO OT-
Kasanucb OT OO0CMNeXoB, MOLLHOCTb MYLLIKETA, ero pas-
Mepbl M Macca cTanm fBHO U36bITOYHbIMU. [losTOoMy
€ro 3aMeHunNn py>Xxoem. Pyxbe Takxe UMeno rnagkui
CTBOJ1, HO MO CPaBHEHMIO C MYLLKETOM OH ObIS1 KOPO4e U
nmen kanmép MeHbLue (10—15 mm npoTtne 20—25 Mm).
OTO MO3BOMAIUIO YMEHbLUUTL rabapuTbl U 06MEryvTb
mMaccy camoro opyxus. Kcrtatu, kK XVIIl B. Bcrnen 3a
MYLLIKETaMUW MCYE3N HEe TOMbKO MYLLKETEPbI, HO U CO-
NnpoBOXJaBLUMe UX B 60K NEXOTUHLIbI, BOOPYXEHHbIE
5—6-MeTpoBbIMX MUKaMU, — MUKUHE-
pbl. KOMMakTHOCTb pPyXbsi Mo3Bonuna
OCHaCTUTb ero LUTLIKOM, NpencTaBnsB-
LM COBOWM KOJOLLIEE OPYXME, MPUMbI-
KaemMoe K CTBofy py>bsi. OTHbIHE
NexoTUHeL, Mor OfHOBPEMEH-
HO BbIMOMHATL OYHKUMN W
MyLLKeTepa, U MUK1Hepa.
OTO CYLLUECTBEHHO OT-
pasunock Ha cTparerum

OT MYLIKETa K BUHTOBKE



A7 ATAN (1%

[1eXoTUHLIbI MPUMBIKAKOT LUTBIKU K CTBOJIaM
PY>XKevi HakaHyHe LLTbIKOBOV aTakul.

AYNBHO-
JAPANHAA
BUHTOBKA

CKOPOCTPENEHOCTE:
1 BeICTP. B 5 MMH

605: 60MLbI BHaYasie OpraHn3oBaHHbIM U
CNa>KEHHbIM PY>KEMHbIM OFHEM CTPEMM-
NUCb PaccTpouTb psgbl NPOTMBHMKA, 3a-
TEM LUM B LUTLIKOBYIO aTaKy, UCMosib3ys
PY>Xbsl B KQ4E€CTBE CBOE0OPa3HbIX MUK.

- 5k K CBEJEHMI0 %——

LlITBIK-HOM, CTaBWMA HEOTBEMIEMOM YacThblO
PY4HOr0 OTHECTPENBHOTO OPYMMA, (haKTUYECKU
NpeBpawan ero B cBoeofpasHoe Komee. JTO No-
3BOMU/IO CTPENKY NMPUHUMATE Y4acTUE HE TONb-
KO B OTHEBOM 6010, HO ¥ B PyKOMAalUHOM CXBAaTKE.
IlepBBIM rocyfapcTBOM, apMUA KOTOpPOro odu-
LMansHO NPMHANA Ha BOOPYMKEHME WITHIK (OH IO-
Myyun HasBaHMe «baitoHeT»), crana ®paHuua, u
npouzowno 3to B 1647 r. Co BpeMeHeM 1UTEIK
TpaHctopMMupoBancA B GoNee yHMBEPCANBHOE
OpPYME — WTBIK-HOK. B Hawm gHM WITBIK-HOM
ABNAGTCA O00A3aTENBHBIM 3MEMEHTOM MHOIMX
BUJIOB OTHECTPENEHOro opyuA. KpoMe npume-
HeHuA B GmmkHeM 6010 B KayecTBE KOMIOL(ETD
XONOJHOTO OPYMMA, OH CNOco6eH BEINOMHATH
MHOMECTBO APYTUX (GyHKUMI M 3aMEHUTDb Gonb-
LI0E KOMUYECTBO MHCTPYMEHTOB: GoeBoit u cTo-
MOBBIV HOMM, MONIOTOK, OTBEPTKY, KyCauku, TO-
TOp, NOMaTKy, MUy.

BUHTOBOE PYXbE. NOMNbITKA Ne1

ELie B Havyane XVII B. opy>XelnHUK1 obpatunv BHUMaHve
Ha MHTepeCHbIN hakT. Okasanock, YTo Nyns, KoTopas no-
nyymna BpaLlaTernbHoe ABVKEHNE, 3Ha4YUTESbHO A0SbLLe
COXpaHsAeT TPAEKTOPUIO MOJIETA, a criefoBartesibHo, 6osiee
TOYHO rnornagaer B Lienb. Kpome Toro, pacctosiH1e norieta
nynv YBENUYMBAETCS, YTO MO3BOSSET el JOoSbLUe coXpa-
HATb YOOMHY0 cuny. YTobbl MpuaaTs nyse BpaLleHve, Ha
BHYTPEHHEN NOBEPXHOCTU CTBOSA MacTepa norbITanvch
Jenatb BMHTOOOpas3Hble KaHasBku. HoBbIM BMA PyYHOro
OTHECTPESIBHOr0 OPY>XUS MOsyYmst Ha3BaHNe BUHTOBaSIb-
HOe pyXbe, U NOMNpPOCTY BUHTOBKA.
Cnepyet OTMETUTb, YTO NMPUMEHEHME BUHTOBOK AOJTO
Ob1110 orpaHn4YeHHbIM. B nepByo o4epedb 31O cBsA3a-
HO CO CITOXXHOCTbIO M3rOTOBSIEHUSA HAPE3HOro CTBOSA.
K ToMy Xe py>Xbsi TOro nepuofa Bce eLle 3apsxanvcb
CO CTBOJIA Y BUHTOOOPA3HbIE KaHABKW Ha ero BHYTPEH-
Hel MOBEPXHOCTU CYLLECTBEHHO YCIOXHANN MmpoLecc
3abviBaHuns nynu. B peadynbrate paxe y OmMbITHOro
CTperika Ha ouH BbICTPEN yXoOn0 He MeHee 5 MUH.
EcTecTBeHHO, B perynspHon apMum Takomn Temn
CTpenbObl 66171 HeJOMYyCTUM, U MOSTOMY BUH-
TOBKY OJIUTENbHOE BPEMS WUCMONb30Banu
NYLWb cneunarnbHble oTpagbl erepen, ons
KOTOPbIX F1aBHOW 6blfia He CKOPOCTpPeSib-
HOCTb, & TOYHOCTb CTPESbObI.

BHyTpeHHo0
MOBEPXHOCTh
repBbIX HAPE3HbIX
CTBOJI0B I0J/IHOCTbIO
roKpbIBaIN
kaHaBkamu. [Nopovi
UX YNCII0 JOCTUraso
32, a xog Hapesku
Ob1J1 O4EHb 10710 M.

TPAHC®OPMALNA NYIIN

B 1826 r. kanutaH gpaHuy3ckon apmun A. [denbBuHb
CKOHCTPYMpOBasl BUHTOBKY, B KOTOPOW OJ1si CTPesibobl
NPUMEHSANNCH UMIMHAPO-KOHNYECKNE (MPOQOoNroBaTble)
nynu. Cama BMHTOBKa [enbBUHA He onpasgasna Bo3so-
>KEHHbIX Ha Hee HaJexn v octanacb Hesame4yeHHoW ans
BOEHHbIX, a BOT HarileHHas UM cbopma nynu okasanacb
YypesBblyariHO yaa4HOW N BCKOPE BbITECHWIA «CTaHOapT-
HYI0 CBUHLIOBYIO chepy» — LuapoobpasaHyto nynto. Oco-
6eHHO ahheKTMBHA Takas Myns Npu cTpenbbe 13 BUH-
ToBKW. OHa 6onee NI0THO BXOAMIA B HAPE3HOW CTBOS U,
noryyas BpaLlaresnisHoe ABMXEHNEe B MOMEHT BbICTPena,
pasroHsnacb 0O 3HaYUTESIbHON CKOPOCTU U HEU3MEHHO
netena ocTpbIM KOHLIOM Brnepeq,. 970 B KAKOW-TO cTene-
HW NOBbILLIANIO €€ aspoANHaMUYECKNE KaYecTBa, Tak Kak

" Uzo6perenue nopoxa — pPEBOMOLMA B UCTOPUYU BOOPYMEHUN e



