METATEJIbHbIE MALLUUHbI

METATEJIBHBIE maivasl, u3BecTHbIE IO OOIIMM Ha3BaHU-
€M OpeaHoOH, CYUIECTBOBAJIHM Ha BOOPYKCHHH aHTHYHBIX M
CpeaHeBeKOBbIX apmuii Ha npoTsokenuu nouytu 2000 ner, ¢
IV B. o H.3. 1o XVI B. H.3. 32 3TO BpeMsi OHU CMEHUJIU MHO-
KECTBO CaMbIX pa3HbIX Ha3BaHUH, XOTSA Pa3IMYHBIX THIIOB
METaTeNlbHBIX MAIlMH ObUIO HE TaK YK U MHOro. Ho u He Tak
MaJo, Kak MPUHATO MPEACTABIATH B OMYJISAPHOH OTeUeCTBEH-
HOI nuTepatype. B OonbIIMHCTBE Ciy4aeB y HAC OTpaHHYH-
BAIOTCSl pACCMOTPEHUEM JBYX THUIIOB METATEIbHBIX MallHH —
baninucmel U KAMAanyaibmol, TpUIeM, Kak TIPaBHUIIO, JaxKe 3TH
Ha3BaHUs YHOTpeOIsIroTcss HenpaBmwibHO. OT4acTh 3TO 00BSsiC-
HSETCS HEJOCTaTOUYHOH OCBEUIEHHOCTHIO BOIPOCa B PYCCKO-
S3BIYHON JTUTEpAaType, OTYACTH TEM, YTO Ha3BaHHUS CO BpeMme-
HEM MEHSUIMCH U MEPEXOAMIIH OT OJTHOM MAIIWHBI K IPYTOH.

AnTtnusbsii mup. [lepBoe nocTroBepHOE yOMHUHAHUE O MPU-
MEHEHHUHU MeTaTelIbHBIX MalluH oTHocuTcs K 399 r. g0 H.O.
Juonucuit roropmsi Cupakyssl K 000poHE OT Kap(hareHCKOro
BTOp>KeHUs. [leno ObUTO HEmyTOYHOe, U B TOPOA ObUIN IpH-
[JIaleHsl Jiydmue uHxkeHepbl Cununuu, Urtanum u JpeBHen
I'penu. Ux macrepckue pa3MecTUIM BO BCEX CBOOOIHBIX
MOMEIEHUSX TOpOoJa, BKIIOYAs 3ajbl XpaMOB, THMHACHH, H
Jake B YacTHBIX JIoMax. Pe3ynmpTaToM MX pa3paboTOK cTaio
HOBOE OpY)KHE, CO3/JaHHOE HAa OCHOBE KOMIIO3HUTHOTO JyKa H
MoJydHBIlIee Ha3BaHue cacmpagem (epeu. gastraphetes —
«OpromHoi Tyk»). [To cOBpeMEeHHONW TEpMHUHOIOTHH 3TO OBII
npocTo OOJIBIION apOaneT, KOTOPhIHM JJis HATITUBAHUS TETH-
BBl MIPUXOAMIIOCH YIHPAaTh OAHUM KOHIIOM B 3€MJIIO, a JIpy-
UM — B JKMBOT (OTCIOAa W Ha3BaHue). JlanpHeiilee pa3Bu-
THe ap0OajeToB MUIO MO ABYM HAIpPaBIICHUSM. CTAallHOHApHAs
MallliHA U py4HOU BapuaHT. Hac B JaHHOM cilydae UHTEpECy-
€T [EepBbIN THII.

T'actpader (puc. 86) mpenctaBisia coboi 3aKperaIeHHBIH
Ha JIO’)Ke MOMIHBIH KOMITO3UTHBIH JTYK*, KOTOPBII CTpesi
kopotkumu (40—60 cm) GonTamu ¢ TPAHCHBIMH METaJLIH-

* . [lpamm [95] monarait, 9To JTyK OBbLT IETHHOMETAIUTHIECKUM,
OJITHAKO HCIIOB30BAHKE [ETbHOMETAIITMYECKHX JTyKOB M3 XOpOIIEH
YIIPYTOii CTAJIA B TO BPEMSI KPAHE MaJIOBEPOSTHO.
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YECKUMHU HaKOHEYHHUKaMu. B BepXHEHN 4acTu Jioka HaXOAUJICA
3aTBOp MPUMEPHO TAaKOW K€ JUIMHBI, KAK M CaMo JIOXKE, KO-
TOPBIA CBOOOJIHO CKOJIb3MJI BAOJB Hero. Cuia HaTSDKEHUS ra-
crpadera cocraBimsuia 70—90 kr (y oOBIYHBIX JIYKOB OHa Ba-
peupyercs B npeaenax 18—27 xr). I'actpader Obul BechbMa
TSDKEJIBIM OPY)KHUEM, TI03TOMY Tepe]l BBICTPEIOM €ro OObIUHO
ONMHUPANIA O KPEMOCTHYIO CTEHY WJIH KaKOW-HHOYIb MPHUTO-
pok. Majasi Io CpaBHEHHIO C OOBIUYHBIM JIYKOM CKOPOCTPEIIh-
HOCTBH HE€ MO3BOJSIIA UWUUPOKO UCNONb308AMb €20 8 NONEBbLX
cpadicenusix. [pumensincs eacmpagem 6 0CHOBHOM npu ocade
U 000pOHE KPENoCTel, B CBSI3U C YeM €ro MOXKHO CUHMTATh
MEPBBIM OCATHBIM METATEIBHBIM OPYIHEM.

3apsokanu racrpader, HaBaJIMBIIUCh KUBOTOM Ha Ka3eH-
HYIO 4acCTh, B KOTOPOW ObLI CHEIUAIBHO JUIsI 3TOr0 CJelNaH
MOJIYKPYTJIBIA BBIPE3, a MPOTHBOITONIOKHBIA KOHEI[ ¢ BBICTY-
MAroIMM BIIEpe]] 3aTBOPOM ynupaiu B 3emito (puc. 87)7 3at-
BOP CKOJIB3WJI Ha3ajl, MOKa HE BXOJWJ B 3alleIICHUE C Mapou
3yObeB Ha XpamoBHKaX, TPUKPEIICHHBIX K JIOKY.

lacrpader nmpeBocxonuii Mo MajbHOOOHHOCTH OOBIYHBIC
JIyKH, XOTS U HeHaMHOro. Ero najabHO000HHOCTH Oblia, BEpO-
saTHO, B npeaenax 250 m. JlanbHOOOHHOCTh ke 0OBIYHBIX 00-
€BBIX, JIaXKe CII0KHOCOCTABHBIX JYKOB, cocTarJisiia 150—

Puc. 86. Nactpadert, okono 400 r. 4o H.3.
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Puc. 87. MNpouecc 3apsagku ractpadeTta

200 m*. Ha mepBbIil B3IJIsi] KaXKETCsl, YTO YBEJIUYCHUE Jallb-
HoOoIHOCTH Ha Kakue-TO 50 M He CTOJb YK CYHIECTBEHHO.
OnHako moMuMo 0OoJjiee BHICOKOH JaJIbHOOOWHOCTH racrpa-
¢er obnagan emie ¥ MOBBIIICHHONH MPOOMBHON CIOCOOHOCTBIO.
O0a »1tu (pakTopa HABEpHsIKA MPOU3BOJUIM HEMAJIOE BIIeYaT-
JICHHE Ha HE TOTOBBIX K 3TOMY BOMHOB ITPOTUBHUKA.
HatsnyTh TeTuBY Aake Ha OOBIYHBIH CIIO)KHOCOCTaBHON
pedekcuBHBIN TyK Obl10 HempocTo. [loHsATHO, YTO Mpoe-
JIaTh 3TO C JIyKOM ractpadera ObLIO eile cioxHee. D. Mapc-
JICH CYMTAET, Y4TO JUIsl TOW IeJIM UCIIOJIb30BaJIaCh BCIIOMOTra-

* OTaebHbIE YIIOMHHAHKS O BBICTpENIaX M3 JIyKa Ha PACCTOSHHE B
300—400 M HY>KHO CUMTATh CKOpPEE MCKIIFOYCHHUEM, YEM TTPABHIIOM.
Taxast JTbHOOOHHOCTB JOCTUTATIACH TOMBKO BBIIAFOLIMMUCS JTYHHUKA-
MH U C UCTIOJTb30BAHUEM CIIEIUANTBHBIX JIETKMX CTPENT.
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TeJIbHAsl TETHBA M ONEpaTop JEHCTBOBAN CIEMYIOIUM 00pa-
3oM. CHayana 3Ty BCIOMOTAaTEIbHYIO TETUBY 3a)KUMaH BO3-
Jie KOHIIOB JIyKa. 3aTeM 3aTBOp ractpadera CABHraid MO OT-
HOIICHUIO K JIYKY TaK, 4TO BCIIOMOratejibHas TE€TUBaA 3allCIIl-
Jsach 3a ciyckoBoil mexaHusM. Ilocne sToro nepenHuit
KOHEI[ 3aTBOpa YNHUpPaJIW B CTCHY HMJIM 3EMJII0O U OIEepaTop
HABaJMBAJICS BCEM TEJIOM Ha JIOKE. 3aTBOP BO3BpAIIAJICs B
HCXOJIHOE TOJI0KEHUe, a JyK u3rudaiics, nmpuodperas HOp-
MallbHBIA AJI HATSHYTOTO JyKa M3ru0. 3aTeM Ha CTSHYTHIE
pora Jyka HaJeBalld HACTOSIIYIO TETHBY, 3aKHMbI U BCIIO-
MOTraTeJIibHYHO TE€TUBY CHUMAJIU, U raCTpaq)eT 6I)IJ'I T'OTOB K
6oro (puc. 88).

____._,_._--"'_'_.- .]-i-llul.

TETHRD CEI\I:I‘DM
AR I

Benasor aTeanian

Bodian TeTiina

BenosoraTeanian
TETHRD

Puc. 88. HageBaHue TeTuBbl Ha ractpadeTr
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Puc. 89. TopcroHHbIn okcnben, okono 340 r. 4o H.3.

YKenanue eme Oosiee TMOBBICUTH JAIbHOOOHHOCTh M TIOpa-
JKAIOIYH CHITY racTpadera mpuBelio K TOMY, YTO €ro pa3Me-
PBI YBEJIMYMIIA U JIYK CHENaaN MolHee. Takoe opyxKue CTayio
YK€ CIHIIKOM TSDKEIBIM JIUIS TIEPEHOCKH, W €ro 3aKpenuin Ha
mojictaBke. JIs HATSKEHUS] TETHBBI CO3/IATM MEXaHH3M, OC-
HOBaHHBIM Ha MPUHIMIE JeicTBUs BopoTa. Tak okoino 375 .
70 H.3. TosBHCS okcuben (puc. 89). Mammua crpensia 60i-
tamu jyinHON 60—70 cM. OjmHaKo, MO CBUJCTENbCTBY buro-
Ha, CYIIECTBOBAJIM H JBE Pa3sHOBUIHOCTH OKCHOETa, CTpEssB-
mre HeOONbIIMMH KaMEHHBIMU CHapsjiaMUd BECOM OKoJio 2,25
kr. [lepBblii THI Takoro kamHemera ObuUT M300peTreH Xapo-
HOM M3 MarHesuu, a BTopoii — Hcumopom u3 Aduoca [Biton,
W 45—51]. OueBnHO, IMEHHO 3TH HETOPCHOHHBIC KaMHe-
MEeThI OBUTH BIIEPBBIC MPUMEHEHBI B MOJEBOM CPaXKCHUU B
354—353 rr. 710 H.3. (CM. HUXKE).

JlayibHeliee yBeIMUYEHUE MOIIHOCTH OPYXHs ObLIO Orpa-
HUYEHO BO3MOYKHOCTSIMH KOMITO3UTHOTO Jyka. [103TOMY HH-
JKEHEpPhl 00PATUIIUCH K JPYrOMY UCTOYHUKY DHEPTHH, OCHO-
BAaHHOMY Ha CKPYYHWBAHHH TOJICTHIX KAHATOB W3 JKMBOTHBIX
JKHJT, KOHCKOT'O HJIM YEIOBEYECKOTO BOiOca (JIydIuM maTe-
PHAIIOM CUHTATHCH KEHCKHE BOJIOCHI), TPOMUTAHHBIX MACIIOM.
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Puc. 90. Okcuben-ctpenomeT, okono 375 r. 4o H.3.

TopcuoHHBIE MalLIMHBI, BEPOATHO, ObUIM M300peTeHbl B Ma-
keqonun Mexay 353 u 341 r. 1o H.3. OJHAKO HETOPCHOHHBIC
MalIMHBI UCcUe3n Aajeko He cpazy. Eme B 240 r. 10 H.3. bu-
TOH ONHWCHIBAJ] HETOPCHOHHBIE MAIIMHBI, XOTS, TTOXOXKE, OH
ObUT TIOCIIEIHUM aBTOPOM, pacCKa3aBIIUM 00 3THX yCTapeB-
mux ycrpoiicrBax. Takum 0O0pa3oM, HETOPCHOHHBIE MAaIIUHBI
npojepxkanuchk okojo 150 mer, 3aTemM MCYE3IU U BO3POJIU-
auch Tobko B CpeaHeBeKoBbe (CM. HUKE).

OCHOBOI TOPCHOHHBIX MAIIWH SIBISUICS YK€ HE JYK, a pPbl-
yar (aHKkoHec), BCTaBIICHHBIA B TOJNCTHIA KaHaT. KaHar kpe-
MUICS B JICPEBSIHHON paMe M MaKCUMaJIbHO HATSITUBAJICS CIIe-
IUAIBHBIMU phlYaraMM CBEpXy M CHH3Y. Takue MalmHbI-CTpe-
aometsl (puc. 90) ¢ TOPCHOHHBIMH 3JEMEHTAMH TOJIYUUIIH
o011iee Ha3BaHUE KAMANYIbMA, YTO 3HAUUT «IpOOUBATENb HIU-
TOB» (kama — TPOOUBATh, MPOHUKATh, neama — IUT, UC-
M0JIb30BABIINIICS JIETKOH I'PEYEeCKOl MEeXOTOoil); MalliHa Mo-
JTy4usach CTOJNb MOIIHOHM, YTO BBINYIIEHHAs M3 HEe CTpela
npoOuBana IMUT M CTOSILNEro 3a HUM BOMHA B JlOCleXaxX Ha
paccrosinuu j10 400 m.

EnBa ycnenu mosBUTHCS TOPCHOHHBIE CTPEIOMETHI, KaK
WX TIPUCIIOCOOMIIN ISl CTPENbObI KaMHAMHU. /11 5TOrO Mpu-

IUIOCh M3MEHUTh paMmy, Gopmy kenoda B JIOKE U ClIeIaTh
yIIMpEHUEe Ha TeTUBE. Takue Opyausi MOJYy4YWIH Yy TPEKOB
HaszBauue aumobon (epeu. lithobolos), a y pummiasa — 6awiu-
cma (nam. ballista). BriepBble KaMHEMETHI-TUTOOOIBI OBLTH
npuMeHeHbl AnekcaHipoM MaxkegoHckuM mpu ocazae ['amu-
kapuaca B 334 1. 10 H.3. (puc. 91). 3mech OHM B OCHOBHOM
HCIIONB30BAINCH NIPOTUB KUBBIX Leneld. Ho Bcero uepes asa
roza, npu ocane Tupa, 3T KaMHEMEThI y)Ke MPUMEHSUIN IS
paspylieHHsl KPENOCTHBIX COOpPY)KECHHMH — 3axada, coBep-
IICHHO HEMOCHJIbHAs IS CTPEJIOMETOB. BakKHBIM HOBIIIE-
CTBOM OBLIO M M300peTeHre MeXaHH3Ma BEPTHKAIbHOH Ha-
BOJIKH. B pesynbraTe cHapsiJ MOXHO ObUIO BBIOpachiBaTh He
TOJIBKO 10 HACTHJILHOW TpaekTopuu (Kak B ciydae Oojee
PaHHHUX CTPETOMETORB), HO M MO HABECHOM, MU OATHCTH-

Puc. 91. Nutobon, okono 334 r. 40 H.3.
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YeCKOi. JTO MO3BOJISIIO OpaXkaTh MPOTUBHUKA HA Kpernoc-
THBIX CTEHAX U M03aJ HUX.

Jluto0Oomnbl U OaTUCTBI CTPENSIIN KPYIJIBIMA KaMHSIMHU WA
CBUHIIOBBIMH siaipamu. KamMHU crnenmanbHO OOTechIBalu, a
MHOTJIa JlaXXKe OOMa3bIBaiM TJIMHOM, 4TOOBI NpHUIaTh UM cde-
pudeckyto GopMy, HMEIOUIYI0 HaWIydlIne OasIMCTHYCCKHIE
nokasarenu. CHapsiapl sl METaTEIbHBIX MAlIMH, B OTJIHYHE,
OT CaMHUX OpPYJHM, HAXOISAT JI0BOJIbHO yacTo. Ha HekoTophix
CHapsiiax BCTpEUalOTCs MpOHMYECKHe Haamucu Tuma <«[loiy-
qaii!» unn «BoT s Teds u Hamen!» (mocieaHss HamuCh BCTpe-
YaeTcsl TAKKE M Ha CBHHIIOBBIX CHapsjax Juisl mpamiei). IT1or
o0blYail MOJNHUCHIBATh CHAPS/BI MEpelesl 3aTeM OT TPEKOB K
PUMIISTHAM.

Haxonku kaMeHHBIX siiep MO3BOJWINM YCTaHOBUTH HamoOo-
Jiee pacupocTpaHEHHbIE KaduOpbl MallWH-KaMHeMeToB. Ha
MecTe paspyuieHHoro pumisinamu Kapgarena (146 r. mo H.3.)
Obu10 HaitjeHo 5600 kaMeHHBIX sijiep OT METaTelIbHBIX Ma-
mmH. B [leprame, mpu packonkax mapckoro asopua Atrana |
(241—197 rr. no H.3.), ObUIO HaligeHO 894 KaMEHHBIX sipa.
Ha Ponoce Obuio oOHapykeHo 353 kaMeHHBIX CHapsijia, Ha
KOTOpBIX SPKOW KpacHOW KpacKoi OblI aKKypaTHO HalHCaH
UX Bec. XOTs BCE OTH spa HECKOIBKO Pa3lNYaloTcs 1Mo BeCy,
MOXKHO CJIeNlaTh BBIBOJI, YTO OCHOBHBIMH KaJHOpamu KaMHe-
metoB Obutm: 10, 15, 20, 30, 40 u 90 MuH (COOTBETCTBEHHO
4.4, 6,6; 8,7; 13,0; 17,5 u 39,2 xr) a taxxke 1 Tamant (26,2 kr).
B Kapdarene GonpMHCTBO sifiep TPHHAIICKAIO Kaauopy B
15 mun, B [leprame ObuTH moOmyNApHBI OoJee KPYIMHbIE Kaluo-
pbl. OYEeBUAHO, OTO CBA3aHO C TEM, YTO KapdareHsHe Jenain
cTaBKy Ha 00OpOHY ropojna, a apcenan B [leprame mpeanas-
HavaJjcs AJisl HACTyNaTeIbHBIX OMepaluii.

Hebonpme katamynbThl pUMIISTHE HA3bIBAIA CKOPHUOHA-
mu (puc. 92). CKOpnuoH cTpensyi 00BIYHO 67-CaHTUMETPO-
BBIMH OOJITAMH C MMUPaMUJATBLHBIMI HAKOHEYHUKAMHU H C Olle-
pEHUEM U3 TpeX-ueThIpeX ACPEBSHHBIX WM KOKaHBIX dJe-
MEHTOB.

CrtpenoMeTHble 1 KAMHEMETHBIE OPYIUs UMEIU pasHbIe
KamuOpbl, onpenensieMble AMaMeTpOM OTBEPCTHUSI B nepumpe-
me — pame, B KOTOPOH KpPENWJIMCh TOPCHOHHBIE DJIEMEHTHI.
Kpome Toro, BaxxHbIM (aKTOpPOM OBLIIO COOTHOIICHHE JITTHBI
TOPCHUOHHOTO 3JIeMeHTa (Iy4YKa JKWJI MU BOJIOC) U ero ua-
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Puc. 92. CkopnuoH, okorio 50 1. 40 H.3.

Merpa. Eciii TOpCHOHHBIN 3JeMeHT ObLI CIMIIKOM KOPOTKHIA
U TOJICTBHI, TO B HEM Pa3BUBAJIOCh BHICOKOE BHYTpPEHHEE Tpe-
HHE, €CIIH K€ CIUIIKOM JUIMHHBIA U TOHKHUH, TO 3JIACTUYHOCTh
ocTaBajach YaCTHYHO HEBOCTPEOOBAHHOM M, COOTBETCTBEH-
HO, OH HCIIOJIb30BAJICA HE HA MOJIHYIO MOIIHOCTH. ONTHUMAIb-
HOE COOTHONICHHE ObLIO HaijeHo mpumepHo B 270-x rr. 110
H.3., BO3MOXHO, I'PYIIION IpeuecKuX HHKEHEPOB, paboTaB-
mux Ha auHactuto [IronemeeB B Erunte. B pesynbrare mo-
SIBUJTUCH J1B€ (DOPMYJIbI, BBIPAKABIINE 3aBUCHMOCTh JIMAMET-
pa TOPCHOHHOI'O 3JIEMEHTa OT pa3mepa cHapsma. [ns ctpe-
JIoMeTa JuaMeTp TOPCHOHHOIO 3JIeMEHTAa JOJDKEH OBITh
paBen 1/9 nmuubl Oonra, a I KAMHEMETA OH BBIPAXKAETCS
dbopmyIoii:

d =L 100m,

rae d — guamerp B maktuigx (mainbnax, okoiao 19,8 mm),
am — Bec siipa B MuHax (okono 437 1).
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3Hasg quaMeTp TOPCHOHHOTO 3JIEMEHTa, MOXHO OBLIO pac-
CUMTaTh BCE OCTaJbHBIC MapaMeTpbl MamuHbl. Hampumep,
MoJiHasl JIIMHAa KaMHeMmeTa paBHsuack 30 auamerpam TOpCH-
OHHOTO 3JeMeHTa, a mupuHa — 15. [Ipu 3TOM KaMHEMEThI
OBUTM 3HAYMTENBHO OOJBIIE pa3MEpoM, YeM CTpelioMeThl. Tak,
CTpeNoMeT, cTpensBiuii 6oaroM umHOM B 3 okts (1,4 M) —
OJIMH U3 CaMbIX MaJeHbKUX, — UMEJ, COrJacHO pacueram
o hopmysie, BeicoTy pambl okoio 0,5 M, a camblii CKPOMHBII
10-muHOBBIi (4,4 KI') KAMHEMET JOJDKEH ObLT MMETh paMy
BBICOTOW yxe 1,2 M.

HemanoBaxubM (hakTOpoM OBUIO TaKXKe COOTHOILICHHE BEC
mammHbl/pa3mep cHapsiia. Tak, okcrbern Becom 40 Kr mor myc-
KaTh 0onThl JumHOM 110 90 cM, a Becom 175 kr — g0 150 cm.

A 49TO TIPOM3OUJET, €CIM MBI MOCTPOMM MAIIMHY, 3aBE0-
MO KpynHee Tpebyemoit? To ecTb eciau MBI MOCTPOUM
60-MUHOBBIM KaMHEMET U OyZeM W3 HEro CTPENsTh CHapsjaa-
MH BecoM Bcero 30 MHH, JOCTUTHEM JIM MBI TOH K€ HAIbHO-
OoliHOCTH, UTO U co cHapsaoM B 60 mun? Wi nanpHOOOM-
HOCTh OyJeT BBIIIE, TaK Kak cHapsj Jierye? MoxeT ObITh,
Jy4lIe CTPOUTH 3aBEJAOMO OOJBIIME MAIIUHBI U CTPEISTh U3
HUX B 3aBHUCHMOCTH OT HEOOXOJIMMOCTH Pa3HBIMH CHapsjaa-
mu? [la, Teoperndecku nyuiie Obl1o ObI BCerjga CTPOUTH ca-
MbI€ KPYIHBIE MAIIMHBI U UCIOJIB30BaTh UX BO BCEX CIydasiX.
HanbHoboitHocTh Y 60-MHHOBOrO KaMHeMeTa MpH BbICTpeEIie
caapsiioMm B 30 MUH HaBepHsKa OyJeT BBIIIE, YEM CO CHAPSIOM
B 60 MuH, XOTS OTHIOAb HE B JBa pa3a. OAHAKO ecliu y4decTh
(DMHAHCOBBII aCHEKT, CIOKHOCTH CO CTPOUTEIBCTBOM TaKOM
IpPOMaJMHBI, Pa3MEIICHUEM €€ Ha CTeHaX MM OAlIHSIX KPErOCTH
WA TPaHCIOPTUPOBKOW, CTAHOBUTCS MOHSTHO, YTO TPEKH H
PUMIISTHE MBITATHCh CTPOUTh MAIlMHBI HAWMEHBIIIEr0 pazMepa
U «BBDKMMATh» M3 HUX BCE UTO MOXHO, a He HA000pOT.

OO01muM HETOCTaTKOM BCEX TOPCHOHHBIX OpYyIUH Oblia
BBICOKAsi YyBCTBUTEIBHOCTh K U3MECHEHUSM KIMMAaTHUYECKHUX
yCIOBUH U OBICTpasi M3HAIIMBAEMOCTh TOPCHOHHBIX AJIEMEH-
ToB. [ToMckM 3aMeHBI TOPCHOHHBIX AJIEMEHTOB, KOTOPBIE OBLIH
CIIMILIKOM TIOJBEPKEHBI NEHCTBHUIO BIArd W BBITATUBAHHUIO,
MPHUBENTH K M300PETEHHUIO JABYX KOHCTPYKLHMH, MPEIOKEHHBIX
Krecubuem Anexcanapuiickum emie B cepeaune 11 B. 10 H.3.
(puc. 93). OnmHa paborana Ha CHKATHH PblYAroM OPOH30BBIX
wiactun [Philon, Belepoeica, 67, 28—73, 20], a Bo BTOpO#
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Puc. 93. [1Be KOHCTPYKLMU, arnlbTEPHATUBHbIE TOPCUOHHOMY 3re-
MeHTy. [TpednoxeHbl Kmecubuem AnekcaHOpulickum &
cepeduHe lll 8. o H.3.

HCToMb30BaICsA TepmeTnunbil umHap [Philon, Belepoeica,
77,9 78, 26]. Tem He MeHee HHM OfHA W3 KOHCTPYKIIHH He
obecmeunBaia MOIIHOCTh, CPABHUMYIO C TOPCHOHHBIM 3Jie-
MEHTOM, ¥ ITO3TOMY HE MOJTYYHIa JaTbHEHINero pa3BuTHs.
[IpumepHo B 3T0 *e Bpems JnoHucHil Anexkcanapuilckuit
M300pe MHOTO3apSAAHBIA CTPEIOMET, MOJYYMBINUI Ha3BAHNE
noaubon (puc. 94). BonTel 3aKIaJbIBAINCh B BEPTUKAIBHBIN
MaraswH U 3aTeM MOJaBAINCh HA OOEBYIO TIO3UIHIO BPAIIAf0-

Puc. 94. YcTponcTBO aBTOMATUYECKOro MHOIr03apsiAHOro CTpeno-
meTa nonubona
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muMcsi 6apabaHOM, KOTOPBIH KOHTPOJIUPOBANCS KYJIAYKOM.
[Mocneanuii BO B3BEIEHHOM IOJIOXKEHUHM (PUKCUPOBAJICS TETH-
Boi. Boporom mpuBogunu B JelCTBUE LENHYH Iepenady,
KOTOpas B3BOJWJIa MAIIMHY, HAaTATHBalda TETUBY, MoJaBaja B
JIO’KE CHapsiJ U3 Mara3uHa U Ha OYepeIHOM 00OpOTEe CITyCKa-
na TeTuBy. B pe3ynbrare MalirHa MorJia aBTOMaTHYeCKH CTpe-
JATH 10 TeX MOp, MOKa B Mara3uHe HE KOHYAIHCh OOJTHI
[Philon, Belepoeica, 73, 21—77, §].

Tem He MeHee MOMMOOJ HE CMOT 3aMEHUTH OJTHO3APSAHBIC
CTpENIOMETHl — JIaJbHOOOMHOCTh OKa3ajach CIMIIKOM Mala
(menee 200 M), @ Ky4HOCTh BBICTPEJIOB CIIUIIKOM Benuka (00i1-
ThI, BBINYIIEHHBIE W3 MOJEIH Monnu0oia, pEeKOHCTPYHPOBaH-
HOW B mpouuioM Beke renepaiioMm lllpamMmmom, nonaganu oauH
B Jpyroi). B cBsi3u ¢ 3TUM MamiMHa HAHOCWIJIA MaJl0 Bpeia
BOICKY MPOTHBHMKA W MPUBOJMIA K 3HAYUTEIBHOMY Pacxojy
JIOPOrOCTOSIIUX O00NTOB (BEpOsTHO, MAIlIMHA HE MOTJIA OBICTPO
MOBOPAaYMBATHCS U3 CTOPOHBI B CTOPOHY). [lo31HEee puMIIsiHaM
YJajJoch CcAenaTh AHAJOTMYHBIA aBTOMATMYECKHMH MHO-
ro3apsiiHbIA KaMHEMET, KOTOPBI MCIOIb30Balics BO GUIOTEe U
CTpeIsiyl KAMEHHBIMH sIIpaMu Maccoil 4 Kr.

[Ipumepro oxono 100 r. H.3. puMCKas apMHs TOJIydaeT
caMblIif COBEpIIeHHBIH cTpenomer (puc. 96) — retipobannuc-

Puc. 95. CHUMOK nsobpaxeHnsi TOpCMOHHOIO CTpenomeTa Ha
6antoctpage B Neprame
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Puc. 96. Keipobannucra, okono 100 5.

my [Heron, Cheiroballistral, npumenimmii na

CMEHY CKOPIHOHY. [ TaBHBIM HOBIIECTBOM OBIJIO BBEJICHUE
HeNIbHOMeTaITnYeckoi (Kene3Hoi 1iin OpPOH30BOI) paMbl
BMECTO JIEPEBSIHHBIX, OKOBAaHHBIX METAJIJIOM paMm Oosee
paHHUX MamuH braarogaps 6onbpliel )KECTKOCTH MeTalia
MO CPaBHEHHIO C JEPEBOM IMOSIBUIACH BO3MOXKHOCTH LIUPE
Pa3BECTH phIYary 4TO 3HAYUTENIBHO YBEIMYNUBAIO MOIIHOCTh
MamuHbl. KpoMe Toro, TopCHOHHBIC SJIEMEHTHI 3aKJIIOUNIIU B
MeTaJUInuecKue NIINHAPBI* . B pe3ynbrare oHM mepecranu
00sTbCS BIArd U JaXKe B JOXKJTUBYIO TIOT'Oly M3 MAIIMHBI
MOKHO OBLIO BEC'TH OrOHb 0€3 CyIIeCTBEHHOH MOTEpH B
OanaMcTUYeCKUX Mokaszarensix. Eile olHUM HOBOBBEICHUEM,
BIIEPBBIC MTOSBUBIIMMCS Ha KeUPOOaTUCTaX, CTall
MPUIETBHBIA MEXaHNU3M B BUJIC HEOOJIBIIIONW apKH.
KeitpobaiucTa crpensia OonraMu JUIMHON Beero okoo 40
cM. HenaBHue ncbITaHusI PEKOHCTPYUPO-

* CyImiecTByeT MHEHHE, 4TO B Keiipobautucte ['epoHa BMECTO CBSI-
30K JKWJI WCTIOJB30BAIKCH TIACTHHYATEIE OPOH30BEIE MPYKUHBI OJTHA-
k0 D. Mapcaen [85, ¢c. 209] ybenurensHO mokasan abCypAHOCTh TAKUX
BBIBOJIOB.
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Puc. 97. OBontoumsi paM TOPCUOHHbIX MaLLMH.
Cneea Haripaso: Mapk |, Mapk I, Mapk IlI

[

BaHHOW KeHpoOaTMCThI MOKA3ali, YTO OHA 00Jaaia UCKIIo-
YUTEITHHON TOYHOCTBIO CTPEIBOBI.

TopcuOHHBIE CTPETOMEThI M KAMHEMEThI MPOJI0DKAIN UC-
MOJIb30BAaThCSI HA TPOTSHDKEHUHM MHOTHX BEKOB, MPHYEM HX
KOHCTPYKIIMS TIOCTOSHHO COBEpIIEHCTBOBalach. D. MapceH
NPEIUIOKIIT Pa3/IeuTh STH MAIllMHBl Ha HECKOJIbKO THIOB. Ha
MEePBBIX TOPCHOHHBIX cTpenomerax (okono 350 r. mo H.3.)
NpUMEHsIach Tak HaspiBaemas pama Tura Mapk | (puc. 97).
OOmmast pama cocTosia U3 JABYX HMPOCTBIX PaMOK, Ha KOTOPbIE
TOPCHOHHBIC 3JIEMEHTHI MPOCTO HAKPYYUBAIUCH CBepxy. On-
HAKO MpPH TaKOM CIOCO0E KPEIUICHUs TOPCHOHHBIX JJIEMEH-
TOB MX HE Y/JaBaJoCh KaK CIEAyeT 3aKpyTUTh U, CIIC0BATEIb-
HO, TTOJTHOCTBIO MCIIOJIb30BAaTh HEPTUIO CKpy4uBaHus. [1o3ro-
my npumepHo uepe3 10 ner (oxomo 340 r. mo H.3.) paMKH
CTPEJIOMETOB YK€ CTaJIU JIeaTh C OTBEPCTHSIMH, KyJa TOPCH-
OHHBIE PJIEMEHTHI MPOJICBATIUCH U TJe (PUKCHPOBAIUChL 0OMa-
ThIBAHMEM BOKPYT elle3HbIX mrhipeit (tun Mapk Il). B ta-
KOW KOHCTPYKIMH C 3aKPyYHMBAHUEM TOPCHOHHBIX 3JICMEHTOB
BCe OBLIO XOPOIIO, HO OT JJIMTEIbHOW CTPENbObI HITHIPH Ha-
CTOJIBKO BpE3aJIMCh B JIEPEBO PaMbl, YTO MOJATSHYTh UX CTa-
HOBHJIOCH YK€ HEBO3MOXKHO. [109TOMY MEXIy IITHIPSIMHU H
pamoii cTanu CTaBUTh MeTaJuiMueckue maiobl. Kpome Toro,
JIBE OT/EIbHBIC paMKH OOBEIMHWIM B OIHY CIUIOIIHYIO, YTO
ObLJIO 3HAYUTEIBHO HAJISKHEE U MOJOKUTEIBHO CKa3ajloch Ha
KECTKOCTU Bcel koHCTpykimu. Takue pambl (Mapk 1) mo-
SIBUIUCH rae-To Mexay 340 u 334 r. 10 H.3.

HanbHelilee yCcOBEPIIEHCTBOBAHUE METATEJIbHBIX MAIlIUH
OBUIO CBSI3aHO C KPEIUIGHWEM YK€ He TOPCHOHHBIX DJIEMEH-
TOB, a pbryaroB. [IOHATHO, YTO YeM OOJIbIIE YTOl MEXKILy Kpai-
HUMHM TIOJIOKCHUSMH pbluara (B MCXOAHOM M HATSHYTOM CO-
CTOSIHUM), TeM OOJIbIlIe SHEPTUH MOXKHO M3BJICYb W3, OJHHUX M
TeX € TOPCHOHHBIX AJIEMEHTOB IMPH MPOYUX PABHBIX YCIIO-
Busix. [loaTomy, cienaB cnenmanbHON (OPMBI BBIPE3BI B pame,
pBhlYard B MCXOJHOM MOJOKEHHH Pa3BEId HECKOJBKO IIUpE.
Jisi cTpenoMeToB yroj MeXaAy KpaWHHUMH IOJ0XKCHUSIMH
yBenuuuin 10 35° (B crapoit koHcTpykuuu Mapk Il yron
cocraBisut 23°), a B MOSIBUBLIMXCS K TOMY BPEMEHU KaMHe-
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Puc. 98. Yrnbl Mmexay KpakHUMUY NOSMOXEHNSMUW pblyara B MaLuMHax
Tuna Mapk Ill, Mapk llia (eepxHuti psid), Mapk b, ycoBepLueHcTBO-
BaHHOM Mapk IVa (cpedHuli psid) n kepobannucTe (HUXHUU
PUCYHOK)



erax — naxe 10 45—50°. B cBsi3u ¢ 3TUM paMbl CTpernoMe-
OB ¥ KAMHEMETOB OKA3aJIMCh Pa3IMYHON KOHCTPYKIHUH H, TI0
epMmuHosnorun O. MapcneHa, ctann Ha3bBaThesd Mapk 1lla n
fapk I1Ib cooTBercTBEeHHO (pHcC. 98).

[Tocne mosiBnenus okono 270 r. 10 H.3. KaaTMOPOBOYHON
IOpMYJIBI JUIS pacyeTa pa3MepoB MAIMH CTPEIOMETHl U KaM-
€METHI CTaJM CTPOUTHh UCKIIOUYUTENBHO Ha OCHOBaHUHM ITHX
opmyi. Takue cTpenoMeTsl U KAMHEMETBl OTHOCSTCS yXKe
tuny Mapk 1Va u Mapk IVb. Merarenpabie MamuHbl Ta-
Ol KOHCTPYKIHUHU OBIIM CTaHIApTHOW apTHUIUIEpHEH Tocy-
apctB CpeauzemHOMOpbs ¢ koHna |1l B. mo H.3. 10 cepeau-
bl | B. 1o H.3. IlpaBna, B cepenune |l B. 10 H.3. mosBUICA
COBEpPILIEHCTBOBaHHBIN THI |Va — cTpenomersl, B KOTOPBIX
plUaryd caesiald He MPSMBIMH, a HECKOIbKO M30THYTHIMU,
TO AOIMOJHHUTENbHO YBEIUYHIJIO MOIIHOCTH MamwuH. Ho 3a-
‘eTHBIC M3MEHEHUS MPOU3OLUIM Wb B cepeaun” e | B. mo
.. [aiiber cranu genatb HE KPYIJIBIMU, @ OBAJIBHBIMH, YTO
03BOJIMJIO UCIOJB30BaTh OOJBIIC KMJI B TOPCHOHHBIX 3Jie-
‘eHTax 0e3 CyIEecTBEHHOTO YBEIMYEHHS BCEH MAaIIWHBI.
'TPETIOMETHl M KaMHEMETHl C OBaJlbHBIMHU IIali0amMu, OTHO-
arrecs yke k tunam Mapk Va u Mapk Vb cooTBeTcTBeH-
0, COCTaBHJIM OOBIYHYIO apTHJIJIEpPUI0O paHHed Pumckoi
MIIEpUH U MPUMEHSUHCH 1o KpaitHed mepe mo 100 r. H.3.,
orjia UM Ha CMEHy npuuuia keipoobammicra (tadm. 2). Ilo-
MeAHsIs MMesa [EeJbHOMETAIUIMYECKYIO paMy, MpHULENbHOe
pucrocoOliecHHue B BUJE apKd M €lle CHIbHEEe Pa3BEACHHBIC
pryaru (no 59°).

[Tocne cOOpKM TOPCHOHHYIO MalIMHY CHEIHaTbHBIM 00-
)a30M TOTOBWJIHM K 0010. OCHOBHAsI TPYIHOCTH 3aKII0uajach
\ PABHOMEPHOM 3aKpyYMBAHHHU TOPCHOHHBIX AJIEMEHTOB. Me-
'0/10B ObUTO JBa. My3bIKalbHBIA METOJ], CUUTABILUICS Mpe-
[OYTUTENbHBIM, 3aKIIOYaJICS B TOM, YTO 002 TOPCHOHHBIX dJie-
1eHTa AOJDKHBI ObLIM M37aBaTh OJMHAKOBBIM 3BYK IIPH BUOPH-
)OBAaHUU. APTWIIJICPUCTHI ke, HEe 00JaJaBIINe MY3bIKaJIbHBIM
JIyXOM, BBIHYX/ICHBI OBIJIM MPOCTO CPaBHUBATH TOJIIIMHY TOP-
'MOHHBIX 3JIEMEHTOB IITaHTeHIUpKYyseM. [locie Toro kak oba
‘OPCHOHHBIX 2JIEMEHTa ObUIM PaBHOMEPHO 3aKpyYCHBI, Jeia-
[M HECKOJBKO XOJOCTBIX BBICTPEJIOB. 3aT€M DIIEMEHTBHI OIATH
[pOBEpsUTH U MoAKpyuuBaiu. [locie 3Toro nmpon3BoaAnIN He-
'KOJIBKO BBICTPEIIOB Y€ CO CHapsA0M, IIOCTEIIEHHO OTBOJIS
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ik a6ﬂuz4a 2. Tunsl TOPCHUOHHBIX MAllIMH U BPEMS UX MTOABJICHUSA

Twrr ManmHEL (OCHOBHBIE YCOBEpLIEH- JaTa nosiBienust
CTBOBaHWMS
Mapk |, JIBe mpoCThIe paMKU U Oxomo 350 . 10
CTpEJIOMET HaKpy4YEeHHBIE CBEPXY H.O.
TOPCHUOHHBIE 3JIEMEHTBI
Mapxk Y, Pawmel ¢ oTBepcTHSIMU Jlo 340r. 1o H.5.
CTpEJIOMET
Mapk I, Ucnonp3oBanue maio ITocie 340 . 10
CTpEJIOMET H.O.
Mapk Illa, Y BenMYEeHHBIH yroi Jlo 340r. o H.5.
CTPEIOMET MEXy KpallHUMH 1O~
JIO)KEHUSIMU PBIYaroB
Mapk I11b, Toxe Mexnay 334 u 331T.
KaMHeMeT 710 H.9.
Mapk [Va, [Moctpoen 1o opmyie Oxomo 270 . 10
CTpEJIOMET JUISL CTPEJIOMETOB H.O.
Mapk VD, [Toctpoen mo dopmyie Oxomo 270 . 10
KaMHeMeT JUISl KAMHEMETOB HO.
Y coBepIeHcTBo- W3ornyTsle pbruaru Oxomo 150 . 10

BaHHbII Mapk
IVa, ctpenomer

H.D.

Mapk Va, OBasibHble 11aH10bI Oxono 60r. 10 H.3.
CTpEJIOMET
Mapk Vb, Toxe Oxoimo 60 . 10 H.O.
KaMHEMET

Ketipobammcra [TonHocThIO MeTaNH- Oxomo 100T. H.O.

YecKasi pama, TpULeITb-
HOE IIPUCIIOCOOIICHHE,
ere OONBIIUIA yromu
MEXKy KpaiHHMH I10-
JIO)KEHUSIMH PhIYaroB




Puc. 99. CHMMOK n3obpaxeHuss pambl cTperiomeTa Ha
Haarpobuu Begenus

TETHBY BCE AAJIbIIC U Jajibllie, IIOKa HE YAaBalOCh TOOUTHCS
HEOOX0IUMOM JTaJIbHOOOHHOCTH.

CoBepIleHHO OTIIMYHYIO KOHCTPYKIIUIO OT OMHUCAHHBIX BBIIIE
umen oxaep (y TPEKOB Takasi MalllMHA Ha3bIIANACh MOHAHKOH).
DTa MalllHA UMENTa TONBKO OHO TIedo (pbryar), 3aKperyieHHoe
BepTHKaIBHO B my4ke xui (puc. 100). Takum ob6pazom, oHarp —
TOYKE TOPCHOHHAS MAIIMHA, TaK KaK B HEH MCIONMB3YeTCs dHep-
sl CKPYYCHHBIX BOJIOKOH. MallliHa He UMesa CPEe/ICTB BEPTH-
KaJbHON HABOJKM M HCIIOJIb30BAJIACh TOJBKO JJIsi HABECHOI
cTpensObl. Bpemst MosIBIIeHNST OHATpa TOYHO YCTAHOBHTH HE y/ia-
ercst. OO OIHOPBIYAKHON MaIlIMHE BIIEpBbIE YIIOMUHAET DHITOH OKO-
70 200 . mo u.5. [Philon, Poliorketika, 91, 36]. 3arem 6osee 300
JIET O HeW He TOBOPHUT HU OJMH W3 AHTHYHBIX aBTOPOB, U TOIHKO
B0 IT B. H.3. MBI HAXOIM KPATKOE OIMHCAHUE MTOXOKETO Ha OHATD
ycrpoiicTa (K TOMY ke 3aKpEIIeHHOro Ha KoHIle Tapanal) [Amon-
nogop, 188]. 1 nakowuert, aums B 1V B. H.3. oHArp moapoOHO

omuceiBaeT Ammuan Mapuemmia [ Ammuan Maprema, XX,
4,4—7]. O HeM ke TOBOPHUT U Berermii Kak 0 XOpOIIIO 3HAKOMOI
marmmre [Berenuit, 11, 25; 1V, 9; 1V, 22 u ap]. TToatomy oanun
HCCIIE/IOBATENN JAATUPYIOT M300peTeHue oHarpa koHiom Il B.
JI0 H.3., Ipyrue, 0oJiee CKeNTHYECKU HaCTpOeHHEbIE, |V B. H.3.

Onarp ObLT TEXHUYECKU MPOCTOM, HO B TO e BPEMsl OUCHb
MOIIHOW MammHOK. Bonbime oHarpsl 00CTyKHBaIUCh KOMaH-
JIOW M3 BOCBMH YEJIOBEK M MOTJIM MeTaTh sijpa BecoM jo 80 kr,
xors 4anie Bcero cHaps Becws 20—30 kr. OHarp umen Ha
KOHI[E pbluara rmparly, a He «IOXKKY», KaK MPUHATO u300pa-
JKaTh B COBPEMEHHBIX (PHIIbMax M Ha IO3]HE-CPEIHEBEKOBBIX
PHUCYHKaX, CO3JIaHHBIX B TO BpEMsi, KOIJIa 3TU MAIlUHbBI, BEPO-
ATHO, YK€ He MCIONb30Baluch. [Ipu yaape o cTonopHyto 6a-
Ky Tpalia BEIBOJIMJIA CHAPSII B BEPXHIOK TOYKY JYTH, MPUIA-
Basi eMy JIOMOJIHUTEIIbHYI0 KHHETUYECKYI0 SHEpruio. AHajo-
THYHBIM 00pa3oM OOCTOMT JIeNIo U ¢ KojiecaMu. B peanbHOCTH
OHArp HUKOTJIa HE pacroaraics Ha Kojiecax. ITo abcoloT-
HO HEBO3MOXKHO, TaK KaK CHJION OT/Aa4M KOJIECHYIO TIaTop-
My pa3Hecyo Obl B LICTKH.

Pa3mep TOpCHOHHOrO 3leMeHTa OHarpa, MoA0OHO APYTHM
TOPCUOHHBIM MaIlIMHAM, PACCUUTHIBAJICS 10 ITPUBEICHHOW BBIIIIC
(dopmyne ncxons u3 Beca cHapsiga. OJHaKO, TaK KaKk OHArp UMeN
TOJIKO OJIMH TOPCHUOHHBIN 3JIEMEHT BMECTO JIBYX, OH MOl pa3-
BUTH TOJILKO MOJIOBUHHYIO MOIIHOCTh 110 CPABHEHHUIO C JBYXPbI-
Ya)KHBIMU MaliHaMK. TO €CTh, €CJIM Mbl XOTHM MOCTPOUTH OHATP
JUISL METaHUsI CHapsijia BecoOM 5 MUH, B popMyJie CIIeyeT CTaBHUTh
3Hayenre 10 muH. Bripouem, peanibHO peKOHCTPYHpPOBAaHHBIE Ma-
IIMHBI C YCIIEXOM METAJIM KaMHH, BEC KOTOPBIX 3HAUMTEILHO TIpe-
BBIIIAJ JIAHHBIE, pPacCUMTaHHbIC 110 Gopmyrie. Tem He MeHee pac-
CUMTaHHBIE TI0 (POpMyJIe MapamMeTpbl MO3BOJISIOT HCIOJIB30BATh
Marmry 0e3 epeHarpy3oK M, ClieoBaTeIbHO, OJIOMOK.

C1i0BO «OHArp» MepeBOUTCS ¢ JAThIHU KaK <JIMKHHA OCEI.
Oy aBTOPBI YBEPSIOT, YTO TAKOE HA3BAHME 3aKPEMUIIOCh 33 Ma-
IIMHOM M3-3a CUJIBHOM OTJ/Ia4d B MOMEHT, KOI'JIa phlYar yapsuics
0 CTOIOPHYIO OaJiKy; JPYyrue — M3-3a TOro, 4TO OCEJ, TOJ00HO
OHATPY, YXOJs OT TIOOHM, MEUET 3aJIHIMH HOaMH KaMHHU; Tpe-
ThU YTBEPIKIAIOT, UTO, KOTJIa OHArpP 3apsKaiiv, OH U3/IaBall MPO-
TSOKHBIC CKPUITYYUE 3BYKH, HAITOMHHAIOIIUE OCITHHOE KHSI».

I'ne-tro mexay | u IV B. H.3. IPOUCXOAAT CYIIECTBEHHBIC
M3MEHEHUS B TSPMUHOJIOIMH METaTeNIbHBIX MalvH. J[o KoHIla
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| B. H.3. pUMJISIHE Ha3bIBAIM CTPEIOMETHI KAMAanyibmamu, a
rpeku — oxcubenamu. Camble MaJI€HbKUE CTPEIOMETHI Ha3bI-
BaJMch ckopnuonamu. KaMHemer pumisiHe o003Havalu Tep-
MUHOM Oaiucma, a Tpeku — aumoo6on. [lpu 3ToM OayumucTe
TOJIBKO B PEAKHX CIy4asiX, ¢ HeIbI0 JOCTHYb dKCTPaopAnHap-
HOM JTaJIbHOOOMHOCTH, HMCITOJIb30BAIIUCH ISl CTPEIbObI OoJITa-
mu. OyHako k |V B. TepMuH OayiincTa, a TaKKe MPOU3BOHBIC
ot Hero (apkbannucma, kappobariucma i MaHybaiiucma)
cranu 0003Ha4aTh cTpenomer. J{ist cTpenbObl KAMEHHBIMU SII-
pamMu OaJUTUCTBI OOJIBILIE HE HMCIIOIb30BAIKMCH, H TPAJUIUOH-
HBIM KaMHEMETOM JTOr0 BpeMEHHU CTaHOBHTCsI oHarp. OcobeH-
HO YETKO ATO BUJHO U3 ONMHUCAHUS OAJUTUCTBI M OHATpPa, IPUBO-
nuMoro Ammuanom MapuemaoM. [Ipudem n3 onumcanus
CIIe/yeT, YTO OHArp HE3aJ0JIT0 10 ATOr0 HA3BIBAJICS CKOPNUO-
HoMm («CKOPIHMOH, KOTOPBIA B HACTOAIICEC BPEMs HA3bIBAIOT
oHarpom») [Ammuan Mapuemnun, XX, 4, 1—7].

[To muenuto D. MapcaeHa, puMcKasi apmus B iepuoj ¢ | mo
Il B. nMena Ha BOOPY)KCHUHU OAJIHCTHI BYX THIIOB. CTPENO-
METhI C METAJUIMYECKUMHU pamamu (Ketpobaniucmol) M Kam-
HEMEThI CO CTapbIMH, OKOBAaHHBIMH JKelIe30M paMamu (KaM-
HEMETBl TaK M HE yJIaI0Ch CAeTaTh C IEeJbHOMETAJIMYECKHU-
mu pamamu). K |V B. GanimcTbl-kaMHEMeTbl ObUTH 3aMEHEHBI

onarpamu [84, c. 189].

Puc. 100. OHarp
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Puc. 101. TpaekTopus ABUXEHUSI pbl4ara Npu BbICTPENe 13 oHarpa

Eme cinoxxHee pa3zoOpaThbest ¢ TepMUHOM ckopnuon. CHava-
Jla OH 0003HayaJl HeOOJIbIIHE CTPEIOMETHI. 3aTeM, OKOJIO
100 r. H.3., MOSBWIIMCH KEHPOOAILIUCTHI M OT CKOPITMOHOB, I10-BH-
JIMMOMY, OTKa3aJIUCh, TaK KaK WX (DYHKIUM JIydllle BBITOITHSIIN
keripobayunctel. Mexty 100 u 300 r., BeposiTHO, BMECTO Tep-
MHUHa KeHpoOaiucTa MOsBISIETCSl TEPMUH Kappoobariiucma* .
ITo cioBam Berenus, umMenHo ux (B konudectBe 55 mryk) umen
Ha BOOPY)KEHHMH KaxIblil JiernoH [Bereuuit, |1, 25]. U nako-
Hell, B |V B. HEOObIIIME CTPETIOMEThI, KOHCTPYKTUBHO OY€Hb
Onu3KKHe K KeilpobaiumcTte, cTalu Ha3bIBaAThCS MAHYOALIUCH
mamu. Bereuuii NUIeT: «CKOPNMOHAMM Ha3bIBAJIOCH TO, YTO
Termeph MbI HA3bIBAEM PYYHBIMHU OaJTHCTaMK [MaHyOarcTa-
MHU]|; Ha3BaHbI OHU OBLIM TaK MOTOMY, YTO MAJCHBKMMH M TOH-
KUMH CTPEIIKaMH OHM HaHOCAT cMepTh» [Bereuwuii, 1V, 22]. Tlo-
3TOMY, a TaKkKe OJarojapsi HeJaBHUM PEKOHCTPYKIUSM CTa-
HOBHUTCSl OYEBUIHBIM, YTO MaHYOA/UTUCThl OBUTH METAaTeIbHBIMH

MalllMHaMH, a BOBCC HE pYYHBIMU ap6aneTaMH, KakK uHorga

* BO3MO)KHO, TEPMUH NOABWICA U3-3a TOI'O, YTO K KAXKJIOMY TaAKOMY
CTPEIIOMETY NPUIUCIISUIMCH ITOBO3KA U MYJIbI [JIA TICPEBO3KU.
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Puc. 102. 3Ta 6annucTa 6bina NnpeanoxeHa aHOHUMHbIM aBTOPOM B
IV B. H.3., HO TaK HVKOTZa W He NosiIBUIach Ha CBeT

MBITAIOTCS YTBEPKAAaTh. TepMHHOM Xe ckopnuon, K IV B. 3Ha-
YUTENFHO YCTAPEBIIMM M TOTEPSBIIMM CBOE IEpPBOHAYAIBHOE
3HAYCHHE, CTAIM Ha3bIBaTh HOBYIO MAlMHY (10 CBUICTEILCTBY
Ammuaka MapuemwinHa, u3-3a TOpYalero BBepX xkaja), moiy-
YHBILYIO B abHEHIIIEM Ha3BaHUE OHA2P.

Hecmotpst Ha mmpokoe pacnpocTpaHeHHEe MeTaTelbHOMH,
TexHuKH B [IpeBHeM Pume, qy4mmMMu cUMTaIMCh TpeUecKHe
Macrepa, ¥ J0Jroe BpeMsi OHM CHaOXall PUMIISTH CBOEH BO-
eHHOM TexHukou. Eume Bo BpemeHna mpasienus Llesaps us
I'penivn HepenKo MPHUBO3WIM yXKE T'OTOBbIE METaTelIbHbIE Ma-
IIMHBI, KOTOPbIE PUMJISTHE Ha3bIBAIH OOLIMM TEPMHHOM HMOp-
menma (ram. tormenta).

Ecmu Beputh Mocudy dnaBuio, oT cHapsI0B, MOChUIAEMbBIX
MeTaTeIbHBIMI MalllMHAMHM, BIIOJIHE MOXKHO OBUIO YBEPHYTh-
csi. Bo Bpemst ocanpl Mepycanuma myzesiM, OCyIIECTBIISIBIINM
BBUIA3KH, TIOHAYATY YAaBaJOCh YKIOHSTHCS OT JICTSMIMX Kam-
HEH, Tak Kak Te Mpeaynpexaain o ce0e CBUCTOM U Oiaropa-
psi cBoel Oenmm3He ObLTH XOpolio 3ameTHbl. Kpome Toro, mo-
30pHBIC HAa TOPOJCKUX OalIHsAX KPUYaJld CBOUM BOWHAM:
«Ctpena netut!» — ¥ Te, B KOro JIeTeN CHapsiA, Opocainch

BPACCHITHYIO ¥ TIaJlalii Ha 3eMJIt0. Toraa puMiIsiHe J0Ta allich
OKpalluBaTh KaMHH B TEMHBIH I[BeT. VX yke TpynHO ObLIO
pasrisaerb, U OAMH KaMeHb yOMBall cpa3y MHOTHX HY/IEeB
[Mocud dnaswmii, 5, 6].

MertaTenbHble MallMHBI MEPEBO3MWIH C MECTa Ha MECTO B
pasoOpanHoM BuJie. boree nerkue, THNa CKOPIMOHA MM KeEi-
poOasucThl, pa30upaliv Ha JIBE YaCTH — COOCTBEHHO Malllu-
HY W MOACTaBKY. B Takom BHJIe UX MOTJIH MEPEHOCHTH BCEro
JIBa YeJIOBEKa: OJIMH HEC COOCTBEHHO MAaIMHY, APYroil — MOj-
CTaBKy W CHapsiibl. TshKeJble Ke MalliHbl, 0COOCHHO KaMHe-
METHI, TPUXOAMIOCH pa30MpaTh KAK MUHUMYM Ha 4YeThIpe 4a-
CTH ¥ TIEPEBO3UTH B MIOBO3KAX MJIM Ha KOpaOIsX.

Mexay 100 u 300 1. H.3. KaKABI PUMCKHH JIETHOH MME
napk u3 10 onarpos (1o 0JIHOMY Ha KXyt Koropry) u 55 kap-
pobaymcT*. Kax ol kappoOayumMcTe MPHUITUCHIBAIMCH MYJTbI JIIsI
ee niepeBo3ku U 11 yenoBek s 00CIy)KUBaHHs U HaBOJIKH [Be-
reuui, I1, 25]. BeposiTHO, aHamoruuHas cuTyalus HaOJIr01anach
B PUMCKOM apMHMH U B IIEPUOJ paHHEU umrepuu. Toibko Toraa
apMus UMelia Ha BOOPYXKEHHH KaTamyJibThl M OayumcTsl. [1o kpaii-
Helt mepe, gaxe [Iperopuanckas rBapms Bo BpemeHa Kiasmus
(41—54 rr. H.3.) pacronarajia KaTamyJbTaMd U OaTHCTaMH
[Tarwr, Anrnaner, 12, 56]. TTocie 300 r. sernonsr GoONbIe HE
cHaOXXaJln METaTeNbHBIMUA MallliHAMH, BMECTO ATOr0 ObLIH CO-
3JIaHbI OT/ICTBHBIC JISTUOHBI OAJITHCTAPUEB.

Haunbonee niaogoTBOPHO METAaTENbHYIO apTHIUIEPUIO TPH-
MEHSUIM B OcaJiHOW BoiHe. [Ipuuem eciau CKOpPIUOH U KeWpo-
0aJITUCTY MOXKHO OBIJIO MPUMEHHUTH M B TIOJEBBIX CPaKEHMU-
X, TO OHarp cleayer paccMaTpHUBAaTh MCKIIOUUTEIHHO KaK
TSOKETYIO OCAJHYI0 apTUILIEPHIO, aHAIOr MOpPTHpHIL. M3-3a Ha-
BECHOI TPaeKTOpHH IOJIeTa CHapsijga OHArp ObLI COBEPIICH-
HO Oecrionie3eH B MOJIEBBIX CPAKEHHSIX, 3aTO HE3aMEHUM IMPH
ocaJlax KperocTed, Iie OH HMCIIOJIb30BAICS ISl pa3pyLIeHUs
KpPEMOCTHBIX CTEH M MOCTPOCK BHYTpU HUX. OcaxkJcHHbIC
MOJIB30BAIIUCh OHATPAMM JJIsl pa3pylICHUs OCaJHbIX OalleH,
METaTEebHBIX MAIllUH M JAPYTHX CPEACTB HACTYIUIEHHS OCaXK-
Jnaromux. bamnucra Takke B OCHOBHOM HCIIOJNIB30Basach B

ocazHo# BoiHe. Ocaxaatomue Ipyu NTOMOIIH OaanCThl

* 3, MapcreH [84, c. 179 cuntaer, uto ManmH 06110 Beero 55, To ecth
OJiHA LICHTYPHsI B KOrOpTE MMeJIa OHAT, OCTATIbHBIE — KappOOaUTHCTEL.
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CTapajiiCh CHECTH 3YOIbl CTEH W HAaHECTH YPOH 3alIMTHUKAM
Ha CTeHaX, MOJaBUB, TAKUM 00pa3oM, OroHb 0OOPOHSIOIINX-
csi. OOOPOHSIFOIIMECS PACCTABIISUIN OaJUTMCTHI HA CTEHAX M Oarll-
HAX, 00CcTpennBas aTaKyIoIUX U 0caJHble MallluHBI.

MertaTenbHble MAalIMHBl CAYXKHJIA B TIEPBYIO O4Yepeab s
MPHUKPBITUSL OTHEM BO BpeMsl IUTypMa, 3achbIllaHus PBOB, MOJ-
BEJICHHS OCaJHBbIX MallliH, a TaKKe BO BpeMs BbLIa30K. He-
CKOJIBKO PEXKe UX MPUMEHSIIN JUTsl pa3pylleHus napamnera cre-
HbI, OCaJJHOM M METAaTEIbHON TEXHUKHU M, HAKOHEI], NPOTHUB
OTJENbHBIX BOMHOB MPOTUBHUKA. [ paspylieHus ykperuie-
HUH caMbIMH 3(QGEKTHUBHBIMH OBLIM KPYITHOKaTUOEPHBIE KaM-
HemeTsl — Kanubpom 1 tananT (26,2 xr) mwim 90 mun (39,2 kr).
Ho campIMu MHOTOLIETEBBIMU CUMTAIMCH KAMHEMETHI Kano-
pom 30 mun (13 kr). UMH MOXHO OBLITO CHOCHTH 3yOIIBI CTEH,
paspymaTh OCajJHyI TEXHHUKY W Jake MOpa)kaTh OTIEIbHBIX
BOMHOB. [IpOTHB MeTaTenbHBIX MallliH MPOTUBHUKA U OCAXK-
JAfOIIHe, U OCAXKCHHbIE OOBIYHO MPUMEHSUIM KaMHEMEThI Ka-
auopom 10 muH (4,4 kr).

KonuvecTBo MeTaTenpHBIX MalllH, MPUMEHSIEMBIX BO BpE
MeHa AHTHYHOCTH OCAXAAIOMIMMH M OCaKICHHBIMH, OBLIO
BechbMa 3HaunTenbHo. Hampumep, xorga Cuunuon Adpukan
ckuit 3axBatun Hoseiit Kapdaren B 209 r. 1o H.3., Tam ObLIO
n3baTo 120 odens OonblIMX KaTamyibT, 281 KatarylibTa MEHb
mero pasmepa, 23 Oosblive u 52 MeHbIHe 0aIMCTHI, a TakK
K€ OYEHb MHOTO OOJNBIIMX U MaJIbIX cKopmuoHOB [Tut Jlu
Buun, XXVI, 47, 5—6]. v

[IpakTHueckn ¢ caMOro MOMEHTa UX M300peTEeHUs MeTa-
TeIbHBIC MAIIUHBI MBITATHCH PUMEHSTh B TOJEBBIX CpaKe-
HUsiX. BriepBble WX yCHemHo MCHonb30Bajl Ha 3TOM MOIMPHIIE
¢doxkuackuii monkoBonenr Onomapx B 354/53 r. 1o H.3. B 6010
nporuB Boticka ®@wmunma Il [TTomwsw, |1, 38, 2]. Hebompumne
HETOPCHOHHBIE KAMHEMETBI-OKCHOENBI Pa3MECTHUIN Ha XOJ-
Max Mo 00eMM CTOpOHaM Mo OUTBHI. [IpUTBOpPHBIM OGErcTBOM
MaKEeJOHI[EB 3aMaHMJIM T10J] OTOHb KaMHEMETOB, C ITOMOIIbIO
KOTOPBIX PacCTpOMIN MaKEJOHCKYIO (anaHry, a 3aTeM Ha-
HECIIM KOHTP-yAap u oOparuiu apmuto @unmmma |l B Gerctro.
Ho eme nonroe Bpemsi orpaHnyeHHasi MOOMIBHOCTD U HEBBI-
COKasi CKOPOCTPEIbHOCTh apTUJUICPUHU HE MO3BOJISIIN pa3Mme-
aTh MallMHBl HEMOCPEACTBEHHO Ha Tosie 0os1. 31ech, He yc-
MeB MPOM3BECTH Ja)Ke HECKOIbKO 3aJII0B, OHH MOTJIH OBITh
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JIErKO 3aXBavyeHbl POTUBHUKOM. [loaTOMYy BO BCex ciydasx,
KOIJla MeTaTellbHasi apTuiuiepusi GurypupoBaja B MOJIEBBIX
CpaXKeHHUsIX, €e pa3Mellaiu Ju00 Ha TPYJHOJOCTYIHBIX XOJ-
Max, 100 Ha OAHOM M3 OeperoB peKH Ui MPHUKPBITUS Tepe-
[IpaBbl WIM NPOTUBOJACHCTBUS Iepernpase Bpara. Tak mocry-
nam Asekcanp Maxkenonckuii, @ununm V, Tlepceit u FOmnmii
Ie3aps. TonbKO B pUMCKUI UMIIEPATOPCKUI MEPHUOJL JIETKHE
MeTaTellbHbIe MallMHbI (CKOPIHOHBI, KEHpOOaUIUCThI) HAYH-
HalOT aKTUBHO NIPUMEHSTH B MOJIEBBIX CPAKECHUSIX.

be3 comHeHus, MeTaTelbHbIE MAIIMHBI pa3Melaid U Ha
Kopabisx. B mepByro odepenn 3TO JIENanoch BO BPeMs 0Cajibl
ropoja, pacrnoiioKeHHOro Ha Oepery Mopsi. 37ech MeTaTelb-
HbIE MaIIMHBI TIOMOTaii OJOKMPOBAaTh TaBaHb OCAKJICHHBIX, a
TaK)Ke y4acTBOBAJIM B pa3pylICHUM YKPEIUICHHH W MOJJIEPIKKE
obmero mtypma ¢ Mopsi. Hanbonee sipkue mpumeps 1mogo0Ho-
ro IPUMEHEHHUsI METaTeNbHON apTHIUIEPHH — 3TO ocajibl Tupa
u Pomoca (cM. rimaBy «3HaAMEHHTHIE OCAJBI»). A BOT B HACTOSI-
IIMX MOPCKHX CPaKEHUSIX METaTeNbHbIE MAIIMHBI UTPaJIU JIHIIb
HE3HAYUTENBHYIO pojib. CBs3aHO ATO OBLIO C MaJION TPY30MOab-
€MHOCTBIO M HEBBICOKOW YCTOWUYMBOCTBIO aHTHUYHBIX OOEBBIX
kopabieii. KpynHokanuOepHble KaMHEMEThI, KOTOPbIE MOTJIH
Obl HAHECTH Cepbe3HbIC MOBPEKICHUSI BPAKECKUM Kopabisim
WK JlaXKe MyCTUTh UX KO JHY, Becwsn okono FOT, uro mpesoc-
XOJIMJIO TPY30IObEMHOCTh JIaXKe KPYITHBIX OOEBBIX KOpalJieit
TOro0 BpeMeHHU. Bripouem, HEKOTOpoe KOIMMYecTBO HEOONBIINX
CTPEIIOMETOB U KaMHEMETOB BIIOJIHE MOTJIO HAXOJIUTHCS Ha
KOpabJIsiX, ¥ OHM MOTJIM OBITH BEChMa TOJIe3HBI BO BpeMst cOIH-
KEeHUs KopalJiel st abopAaKHON CXBATKH.

[To moacueram 3. MapcaeHa, TOMHUMO DKUTIaXKa Kopabis,
Ha KBHHKBHpeMe Morjo HaxoauTcsi 120 uenoBek abopmax-
HOHM KOMaHJbl, KOTOpble Becunn B cpenneM 9 1. Ecnu toro
TpeboBain 00CTOATENbCTBA, KAIUTaH KOPalisl MOT 3aMEHUTh
4acTh MOPCKHX TEXOTHUHIEB METaTeIbHBIMU MalinHamu. Ha-
npHUMep, Ha KBHHKBHpPEME MOKHO ObuTo pazmecTuth 10 ckop-
muonoB (0,5 T), 1Ba OTHOCUTENHHO HEOONBIINX KaMHEMETa
(ka1 BecoM 2 T, Bcero 4 T), apTHIUICPUCTOB U Ooenpura-
col (oxoso 1,5 1), u erte ocTaBanock «mecto» s 40 BOMHOB
(3 1) [84, c. 171].

CpenneBexoBbe. Bompoc o cyliecTBOBaHHHM TOPCUOHHBIX
MallvH B CPEIHME BEKa JI0 CUX MOP OCTaeTcst OTKPbIThIM. He
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BBI3bIBACT COMHEHHsI, YTO B BH3aHTUH TOPCHOHHBIC MAIIUHBI
WCTIOB30BAUCH 0 KpaiHei mepe 10 X| B. Tak, BO MHOTHX
BHU3aHTHIICKUX MaHYCKPHUIITAX MEPHUOJUYCCKU BCTPEUAIOTCS
M300pakeHUsT TOPCHOHHBIX OPYAMii, TaKUX Kak, Hampumep,
TOPCHOHHBIH CTpenoMeT, puBeaeHHbIH Ha puc. 103. Otu crpe-
aomMetrsl — mokcobarrucmpa (toxoballistra) nmu naboe-
peaii (labdereal) — KOHCTPYKTHBHO Maj0 OTJIHYAIHUCH OT PUM-
ckux Oammuct. OHu 00CITY)KUBAIHCh KOMaHJOH M3 TpeX 4elo-
BEK M MPUMEHSIMCh B OCHOBHOM BO (uiote. Mcnonb3oBanuch
B Bu3aHTHM M MalMHBI, TOJOOHBIC OHATPY, KOTOPbIC MOIYYH-
au Ha3BaHWe maHneanuxa (unum mauneanown) (Manganika,
manganon), a mo3jHee CTaaW W3BECTHHI B 3amaaHoil EBporie
MOJ1 Ha3BaHUEM MaH2OHe . MaHTaHUKHU JCTHIIUCh Ha TSKe-
neie opyaus (mempapus (tetrarea) nnu nempapus* (petrareq))
u nerkue — azaxamuon (alakation). OueBuaAHO, MO3aUMCTBO-
BaB MJICI0 CO3JIaHUs OHarpa OT BH3aHTHIIIEB, MyCyJbMaHe
TOYKE WHOT/Ia CTPOMJIM TaKUe MAIluHbI, Ha3bIBas UX appaod
(arradah).

Hauunas ¢ X| u Bmiore 1o XIV B. KOHKpeTHbIE W300pa-
’KEHHSI MJIH OIMCAHUSI TOPCUOHHBIX MAIMH OTCYTCTBYIOT, XOTS
M300paKeHHs PHIYAKHO-TIPAIIEBON MaIIuHbl mpediowe (CM.
HHUKE) BCTPEUAIOTCS TOBOJBHO 4acTo. [Ipu 3TOM XpOHHCTHI
MPUBOSAT MHOKECTBO Ha3BaHHH METATENbHBIX MAIllMH, HAIPH-
mep: fonevol, paterell, algarrada, calabre, chaabla, fimda, on-
HAKO UX JIeTaJbHOE OMHUCAaHUE OTCYTCTBYET U HEBO3MOIKHO
3aKJIFOYMTh, O KAaKOM THIIE Opyaus uaeT pedb. OObIYHO MeTa-
TeNbHbIC MAIMHBI JIMIIb YIIOMHHAIOTCS. Tak, Hampumep, Mbl
3HaeM, 4To npu ocane [lapwka BUKMHTaMH HCIOJIb30BAIACh
HeKasi MeTaTeNlbHas MallliHa 110]] Ha3BaHueM (DyH/a: BBIYIICH-
HBI U3 Hee OOJT MPOH3UJ HACKBO3b CEMb BOWHOB, KOTOPBIC
OKa3aJluCh HaHU3aHbl Ha Hero, Kak Ha Beptein. OOumme Ha3Ba-
HUIl HE JJOJDKHO BBOJAMTH B 3a0JyXKJIEHHE — THIIOB MAaIINH
OBLIO BeCbMa HEMHOT'0, IIPOCTO OJJHO U TO K€ OpyJaue B pas-
HBIX MECTax Ha3bIBAJIU M0-Pa3HOMY.

3areM, HaunHas ¢ XIV B., nosgsasgercs N0BOJIBHO MHOI'O
M300paKeHHT TOPCHOHHBIX MAIlIMH, B OCHOBHOM OJIHOILICYE-

* Tloxoxe, uto B CpenHeBekoBoi EBporie TepMuHOM meTpapust
BILTOTH 710 KoHI@ X|| B. Ha3pIBaaM MalIMHBI THIA MIEppheE, a TO3/HEe
9TOT TEPMUH MHOT/IA MCITOJIb30BAJICS B OTHOLIEHUH TpeOIoIIe.
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Puc. 103. TOPCMOHHBIN CTpernomerT.
W3 susaHmuiicko2o maHyckpurima X B.

BBIX OHArpoB (MOJYYHMBIIKX B OTO BPEMsI HA3BAHHE MAHTOHEID),
XOTSl BCTPEUYAOTCSI M300paXKeHHUS M JBYXIUICYEBBIX MaIluH
(runa Gamnuctel). Kak HU cTpaHHO, OOJNBIIMHCTBO MaHTOHE-
JIeW Ha 3TUX M300PAKCHUSX UMEIOT <JIOKKY», a He Iparry,
KaK WX MPapoJHUTENIH, 4TO HECOMHEHHO YXY/IIaio OOeBbIC
XapaKTepUCTUKKU MalluHbl. BcTpeuarorcs u m300pa)keHus
COBEPIICHHO (PaHTACTUYECKUX MAIIMH — SIBHO IO (paHTa3uu
XY/J0)KHHAKA, — KOTOpbIC HE MMEIOT HUYEro OOIIEro C pealibHO
CYIIIECTBOBABIIIMMHU OPYAUSIMH. B CBSI3U ¢ 3THM psiJi COBpEMEH-
HBIX CIEIUAIMCTOB CUMUTAET, YTO aBTOPHI 3TUX M300paKeHUM
BOCIIPOM3BOIMJIA OpPYIUs 110 onucaHusM Ammuana Maprierm-
Ha, Berenus u npyrum ucrounukam. He Bce B TekcTax aHTHY-
HBIX aBTOPOB OBLJIO IMOHSITHO, COOTBETCTBEHHO, U PEKOHCTPYK-
LMY II0JIy4aJIMCh BECbMA HECOBEPLIEHHBIMU. TaKOI TOYKHU 3pe-
Hus npujepxxknBaercst A. H. KupnmuHukoB, U B JJ0Ka3aTeIbCTBO
OH TIPHUBOJIUT CBHJICTENBCTBO Mapau ubH Ay an-TapcycH, Ko-
TOpHBI B CBOeM BoeHHOM TpakrtaTe X|| B. yTBepkaaer, uto Bce
EBPOINEHCKUE M a3UaTCKUE MAIMHBI CTPOMJIMCH TOJIBKO Ha TIPHH-
IuIe AeicTBUS peryaskuoi mparm [50, ¢. 341—346].
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Puc. 104. BoeBble MalvHbI. U3
maHyckpurima Banbmepa 0e Munumema (1326/27 2.)

CoBceM MPOTHUBOMOJIOKHON TOYKH 3PEHUS MPUJICPKUBA-
I0TCSl MHOTHE 3amajgable uccnepoBatenu. OcoOeHHO UHTepec-
Ha pabora JKana JleGensi, KOTOPBI MPUBOJIUT HEOAHO3HAY-
HbIE, HO BEChbMa BECKHE JOBOJBI B MOJB3Yy CYIIECTBOBAHUS B
3anmagHoii EBpome TOPCHMOHHOW MaIIMHBI TOJ Ha3BaHUEM
cnpuneano (springald, espringale u np.)*- BrepBbie TepMUH
crpunrany nospisercs B 1249 r. XK. Jlebenb cuuTaer, 4To
cnpunrang (puc. 108 u 109) 6buT OIHON M3 CaMbIX pacrpoc-
TPaHEHHBIX METaTeIbHBIX MaliuH CpeHeBEKOBBs. Pa3merranu

* Hajio OTMETHTh, YTO CYIIECTBYIOT | Jpyrue Muenus: T. Yaiiz [104,
¢. 165] u Y. Oman [92, ¢. 46] cuuTAaIOT, YTO CIIPUHTAIT IPEICTABIISIT
€000t HeOOMBIITYI0 TEHCHOHHYIO apKOautucty, a [leitn-T omseit [93,
¢. 316—319] nosaraer, 4To 3TO ObLT TEHCHOHHBII OJJHOILICYEBON CTpe-
somer (bpukonn).
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Puc. 105. PekoHCTpyKUUsA 04HON N3 MeTaTenbHbIX MaLUuH
BanbTepa ae Munuwverta (1326/27 r.).

Pwuc. 106. MaHroHenb. 113 maHyckpurnima XV a.



Puc. 107. TpexnyyHas apkbannucTta, cTpenstoLwias bontamum un
kamHaMW. 1o uzdaHuro Pamesnnu, 1588 e. OanHas
MallnHa siBHO Obina nnogom BOOGpa)KeHI/IFl XyOOXHUKa

ero oOBIYHO HaJ BOPOTaMHU WM Ha OallHsIX, W MpeArnosa-
raeMas JajJbHOOOIHOCTh CIPHHTANIA C YIJIOM BO3BBILICHUS
15° cocTaBasna okono 180 m.

OCHOBO#1 KOHCTPYKIIMK CIIPHHTaNa ObUTH JIBA pbluara (-
Hoit 70—80 cM), BCTaBICHHBIE B TOPCHOHHBIC 3JIEMEHTHI.
[Mocnennue umenu anuHy okoio 1,3 M, nrnamerp 16 cm u mac-
cy 7 kr. TopcuoHHBIC 3JIeMEHTHI (KaHATbI, CIJICTEHHBIC 3
KOHCKOT'O BOJIOCA) MPOCTO HAKPYYHBAIHCh Ha JEPEBSIHHYIO
pamy*. B3BeaeHue cnpuHTrania OCylIECTBISUIOCH C MOMOIIBIO
PACIOJIOKEHHBIX C TOpIa JUIMHHOTO BUHTa U BopoTa. Pama

* 10T (haKT BBI3BIBAET HEKOTOPBIE COMHEHHSI, €CITA BCIOMHHTB, YUTO
B QHTHYHBIX KaTaIyJIbTaX TaKOE KPEIUIEHHE TOPCHOHHBIX AJIEMEHTOB
(turt Mapk |) cumranoch He 00ecIieYMBaFOIIIM JIOJDKHOW 3aKPYTKU M OT
HEro OBICTPO OTKA3AJIUCh.

Pwuc. 108. CnpuHrang. U3
namaHAckoeo MaHyckpunma 1338—1344 ze.

uMena JUIMHy okosio 2 M, Beicoty 1,5 m (puc. I10) u mmpuny
1,5 m. JnuHa ¢ MaKCMMaJIbHO BBIIBUHYTHIM BUHTOM JOCTHUTralla
4 M, a IMpUHA C TIOJHBIM pa3MaxoM pblYaroB — 3 M.
Cropunrang o0siyHo crpensa 6ontamu anuHoi 70—80 cm
C IBYMS-TPEMS «IIephIMU» U3 JIATYHH HJIM JTY)KEHOT'O yKelle-
3a. Macca Takux 600onToB cocraBisia okoio 1,4 xr. OgHako

Puc. 109. CnpuHrang Ha b6aliHe.
o uzdaHuro Banbmypuo, 1453/54 e.
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Puc. 110. PekoHCTpyKLMA cnpuHranga

ObUIM U OoJiee KPYIHBIC OOTHI JiJIsE OONBIIMX CIHPUHTAIJIOB.
HakoHeuHuku OOJTOB Jiefialii ¢ OJHUM HWJIM HECKOJbKUMU
octpusimu. Ilpu packonkax B Ilarickom aBopiie B ABUHBOHE
ObUT HalJICH SAIMK ¢ HAKOHEYHHKAMHU OOJITOB, KaK IMperoia-
ralT, OT CHpUHTaia. TaMm ke HaAXOJUJIUCh IIOCKUE KEele3-
HBIE KOJIbIIA, KOTOphIe, 10 npennoioxenuto XK. Jlebens, npen-
Ha3HAyYaJuCh JUIS TOrO, YTOOBI OOJIT, MOMaaasi B BHITHYTHIN
IUIACTUHYATBIA MAaHIUPb, HE CKOIB3UJI 110 Hemy (puc. 111).

Puc. 111. fevictBusa 6onTa (06bIMHOMO 1 C Xene3HbIM KOMbLOM) Npu
nornagaHumn B NacTUHYaTLIA NaHuMpb
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be3 comHeHus CylecTBOBaM B CPEIIHUE BEKa U apKOA-
aucmol (puc. 112) — Oonbuine cTaruoHapHbIE apOaseTHl,
KOTOpBIE CTPEJISUIA JUTMHHBIMU M TSDKEIBIMU OOJITAMHU, a B3BO-
JUUIMCh BOpoTOoM. HalifieHO HeCKOJIbKO OONBIINX* JTYKOB OT
apkOayuuct jumHoi ot 1,2 mo 2,0 M, KOTOpbIEe TATUPYIOTCS
XI—XIII BB.

Bpewms nosiBiieHuss apkOaJUIMCT TOYHO HE YCTaHOBJICHO.
Boirtie yxke ObUTO OTMEUYEHO, YTO HETOPCHOHHBIE MAIIHHBI (ea-
cmpaghemot, okcubenvt) ncyesnu okono 240 r. 10 H.O. U B
PUMCKOH apMUM HCIOIb30BAIMCH TOJIBKO TOPCUOHHBIC Ma-
muHbL. D. MapclieH KaTeropuvecku yTBEpXkIaeT, 4To BCs ap-
tusepust |V B. H.9. M To3HEe OblIa HCKITIOUUTEIBHO TOPCH-
oHHOU. OHAKO METaTeNbHbIE MAINHBI, onucaHHbie [Ipoko-
muem Kecapuiickum (VI B. H.3.), IO3BOJISIIOT YCOMHHUTBCS B
OJIHO3HAYHOCTH ATOT0 yTBepxkaeHUs. [1o ero cioBam:

«Benuzapuii MocTaBuwil Ha CBOUX OAalllHAX MAaIllMHbBI, KOTO-
pble Ha3BIBAKOTCS OauMCTpaMH. DTH MallMHbl UMEIOT BUJI
JIyKa, CHU3Y y HEro BbIaeTcs (MOTHMUMAsCH KBEPXY) BBIAOJIO-
JICHHBIN JICPEBSHHBIN POT; OH JBHXKETCSI CBOOOJHO U JICKHUT
Ha TpsSMOi xKene3Hoi mranre. Koraa U3 9Toi MalimHbl XOTAT
CTPENSATh B HEMPUATENIEH, TO, HATATHBAsI [IPH TTOMOIIU KOPOT-
KOTO KaHaTa, 3aCTaBJISIOT Cru0aThCs JSPEBSIHHbBIC YaCTH,

Puc. 112. Apkbannucta
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KOTOpBIE SIBJISIIOTCSI KPasiMH JIyKa, a B JIOKOUHKY pora KIamayT
CTpely JJIMHOIO B TIOJOBUHY TE€X CTPEJ, KOTOpPBIE MyCKaIOTCS
13 OOBIKHOBEHHBIX JIYKOB, TOJIIHUHOI K€ OOJIbIIEC B YEThIPE
pasa. [lepbsimu, KaK y OOBIYHBIX CTPEJ, OHU HE CHA0XKEHBI, HO
BMECTO TI€phEB y HUX MPHJCIAHbI TOHKHE JEPEBsSHHBIC TUIAC-
TUHKH, ¥ 110 BHEIIHEMY BHJY OHU COBEPIICHHO TOXO0XH Ha
ctpeny. K Hell mpuaenbiBalOT OCTPBI HAKOHEUHHUK, OUYEHD
OOJIBIIION M COOTBETCTBYIOIIUEI €€ TONIIUHE, CTOSIIKME 10 00e
CTOPOHBI NIPY MOMOIIM HEKOTOPBIX MPUCIIOCOOIEHHUH C BeJH-
KUM [yCHIIMEM] HATSATUBAIOT TETHUBY, U TOTJA BbIIOIOJICHHBIH
por, ABHTasiCh BIEPE], BHIKUABIBACTCS M C TaKOW CHUIIOW BbI-
OpacbIBaer cTpeiy, 4To ee MOJeT paBHseTcs MUHUMYM JBOM-
HOMY PacCTOSIHUIO TMOJIETa CTPEJbl U3 MPOCTOro JIyKa |, IOo-
naB B JCPEBO WM KaMEHb, OHA JIETKO ero mpoOuBaer. JTa
MalllHa Ha3BaHa TaKMM MMEHEM MOTOMY, YTO JEHCTBHTEIb-
HO OHa xopouio crpenser (,6amwteit"). pyrue MalmHsl, mpu-
CocoOIeHHbIE K OpPOCaHMI0 KaMHEH, OH MOCTaBWIJI Ha BEPXY
YKpEIUICHHUH; OHM MOXO0XH Ha Tpalld W HA3bIBAIOTCS OHArpa-
mu» [[Ipoxonuii Kecapuiickui, |, 21, 14—19].

[IpuBenenHoe onucaHue METaTENLHONW MAIIMHBI HUKAK HE
CorjlacyeTcsi ¢ TOPCHOHHOM KoHcTpyKiuen. [Ipokonuit Keca-
pUICKUI SIBHO OMMCBHIBAET LIEJILHBIMA JIYK, @ HE JiBa phlyara,
BCTaBJICHHbIE B TOPCHOHHBIC 3NIeMeHThl. Kpome Toro, mamm-
Ha WMeeT HeKUH NePeBSIHHBII POT, KOTOPbIH CBOOOIHO JBH-
JKETCs [0 JKene3Hol mranre*. B menoM onucanue o4eHb Ha-
MOMHHAET caMocTpenbl ¢ momynoM (puc. 113), koTopsie,
BEpOSTHO, UCTOJb30Banuch Ha Pycu**. IlpaBna, Ha Pycu mnx
M300pakeHUs] JaTUPYIOTCsl 3HAYNTENBHO OoJiee TO3THUM Bpe-
MEHEM, HO, BO3MOXKHO, UX KOMHUPOBAIX ¢ Oojiee paHHEro Uc-
touHuka. [lo kpaiineit mepe, Ha bimxnem u Cpeanem BocTo-
Ke MpUMEHEHHE apKOAIIHCT MO Ha3BaHHEM uepX TaKKe OT-
meueno erie B VII—XI Ba.

* 3, Mapcren [85, ¢. 247] cuwmraer, uro Tpoxormii Kecaprriickuit
MPOCTO HUYEro HEe MOHsI B ycTpoiicTBe MamuHbl, a Y. Oman
[91, c. 138] momaraer, uTo 370 ObIIa MPOCTO OOBMMHAS TCHCHOHHAS apK-
Gamcta 1 [Tpokormit Kecapuiickiii IpocTo HETOUHO OMKMCAIT CITYCKO-
BOW MEXAHU3M.

** Bosiee moapoOHO 00 3TUX camocTpeliax cM. B paboTax
[51; 61].

Pwuc. 113. Pycckuin camocTpen € Nofi3yHOM U MPUHLMN
ero AencTeus

JIro6orbITHa KOHCTPYKLUSI OPY/IHs, BHICTABICHHOTO BO JBO-
puke 3amka Cesitoro Anrena B Pume (puc. 116, 117). Tenexka
MOJI HUM JIEpEeBsIHHASI, CHJIBHO MOJIIOpYEHHAsI BPEMECHEM, Ha
JYK — COCTaBHOM, PECCOPHOTO THIA, U3 HECKOJIBKUX JKENe3-
HBIX 11osoc. Cyzisl IO COXpaHUBIIMMCS C OOKOB 3y04aThIM KO-
JIECHKaM, 3TO OpyJHe PaHblIe UMENO €lIe ¥ TOPCUOHHBIH die-
MEHT U COOTBETCTBEHHO OJIHOIUICUEBOM pbIYar, Kak y OHarpa.
Taxkum 00pazoM, 3To ObUT KAMHEMET — THOPUJ OHAarpa M apk-
Oa/uMCThI. PsiioM ¢ MalMHON HaXOIATCS CJIOXKEHHBIC TOPKOH
S1pa, KOTOpble, Cy/sl 110 TOMY, YTO OHM HEIOCTATOYHO 00Te-
CaHbl JUISl UCIOJB30BAHUSI B OTHECTPENBHOW apTHIUICPUH, OYe-
BUJIHO, CIIY)KWIHA CHapsIaMu JUIsl METaTeNbHbIX MamuH (BO3-
MOXKHO, U U1 JaHHOro opyaus). K cokaneHuro, mara ero ms-
TOTOBJICHHSI HEM3BECTHA. BO3MOXKHO, 3TO PEKOHCTPYKIIHS
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Pwuc. 114. ApkbannucTa. M3
/ckpunma Banbmepa de Munumema (1326/27 2.)

2uc. 115. MosgHecpeaHeBekoBas apkbannucta

XV wnn paxke X1X B., XOTs TOr1a HENOHATHO HAJIMYHUE CTOJIb
OOJIBLIIOTO KOJMYECTBA METATEIbHBIX CHAPSIOB (eciu, KOHed-
HO, OHU TIPUHAJTEKATH dTOW MaIlNHE).

[Mpumepno B VII B. B EBporie mosiBiasieTcsi KOHCTPYKTUBHO
COBEPIICHHO HOBasi MeTaTejbHas MallluHa, MOJY4YUBIIAs M0-
3/IHee Ha3BaHWe neppve (neppvep), KOTOPHIM MBI U OyaemM
HMEHOBATh €€ B JalibHeleM. EBponeiileB ¢ Hell mo3HaKo-
MuIM apalbl, HO ee pojauHa — KuTail, T7e Takue opyaus uc-
M0JIb30BAJIMCh K TOMY BPEMEHH yke JaBHO. B Buzantuu ta-
KHE MAaIlMHBI MOSBJISIOTCS BriepBbie T1e-To B VI B., a nepBoe
JIOCTOBEPHOE YIIOMHHAHHE O HMX OTHOCHTCS K ocaje Pecca-
noHUK B 597 1. ApaObl Ha3bIBAIN MALIUHY MAHSAHUK VT MAH-
arcanux (Manganig, manjaniq). Takre omucaHust STONH Malllu-
HbI, KaK «J[muHHOBOMOCAs» U «[ ONOBa MaTepu», HEOIPOBEP-
JKUMO YKa3bIBAIOT HAa HAJIMYME MHOTUX HATSHKHBIX KaHATOB U,
CJIE/IOBATEIIBHO, HA €€ OTJINYME OT BU3AHTUHCKOU MaHeaHU-
Ku. BU3aHTHIILIBI )K€ HA3bIBAIM MOJA00OHBIE MAIIMHBI CHEHOOH
(spendon) umu cgherndon, 9TO 3HAYUT «IIpaIa».

B 3aBucHMOCTH OT crioco0a KpEeIUICHUsT HATSHKHBIX BEPEBOK

1 KOHCTPYKIHMH paMbl MOXHO BBIICIIUTL HECKOJILKO TUIIOB I1€P-
pbE. Hatsoxabie BEPEBKU MOTJIM KPEUTHCA K FOpI/ISOHTaHI)HOﬁ

Puc. 116. M'mbpwug apkbannucTbl n oHarpa. CHUMMOK
3amka Cessmozo AHeena, Pum. ®omo aemopa
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Puc. 117. Bo3amoxHasa pekoHCTPYKUUS MeTaTenbHOW MallnHbl 13
3amka CesaToro AHrena B Pume (cm. puc. 11*6)

WM BepThkaibHON nepeknaaune (puc. 118). Kaxnprit Bapu-
aHT MMEJI CBOM JIOCTOMHCTBA U HeNoCTaTKu. [Ipu ropusoHTab-
HOM KpPEIUICHHH BCE HATSDKHBIE BEPEBKU MPUKPEIISUTUCH K Opy-
Cy Ha OJMHAKOBOH BBICOTE, TAKMM 00pa3oM ObLIO Jierde Jgoc-
THYb B ONPE/ICICHHBI MOMEHT OJIMHAKOBOTO YCHIIMS Ha KaXJI0H
BEpeBKe, YTO 0E3yCIOBHO CKa3bIBAJIOCh Ha TOYHOCTH CTPEIIb-
Ob1. O4eBHIHO, UTO TaKasi KOHCTPYKIHS obJerdyana pacroio-
JKEHUE BO3JIe MaIIMHbI 00Jiee MHOTOYMCIIEHHOH KOMaH/bI Ha-
TspxkuTenei. IIpu BepTUKAIIBHOM PACIONOKEHUN BEPEBOK JIECH-
CTBHUSI CHJI HA KOKJOH M3 HUX HE ObUIM CHHXPOHHBIMH. Takum
oOpa3om, oOriee ycuiue ObLIO 371eCh HECKOJIBKO Oojiee mpo-
JOJDKUTENILHBIM, B 9TO, BEPOSITHO, MO3BOJISUIO MeTaTh Oolee
TsDKeJbIe CHapsiapl. Pama meppbe Moria uMerh OJJMH OIOPHBIH
cTond, ABe onopbl MK (HOpMY yCEUEHHOM mupaMuabl. Mamm-
Ha C KOHCTPYKIMEH paMbl EpBOro THIA ObLIa HamOomee Jier-
KOI ¥ MOOWJILHOM, HO 3aTO HAMMEHEE MOIIHOW; ¢ KOHCTPYKIIUEH
TPETHEr0 THUIA — CaMON MOIIHOW U IO3BOJISLIA UCIIOIb30BATh
3aI0MTY JJs KOMAaHIbl HATSDKHBIX, BTOPOro THIIA —
MPOMEKYTOUHOH. BooO1ie 3amuTa HaTSHKHOW KOMaHBI Bee-
rJia uMesa BaKHOE 3HaueHue ajs neppbe. OTHOCHTENBHO Ma-
nast qanpHOoOOHHOCTh MamuHbl (100-"-150 M) BRIHYX1ana pas-
Melarh ee BOJM3U KPEMOCTHBIX CTeH, B pajuyce AeHCTBUS TTy-
KOB 1 ap06aneToB. COOTBETCTBEHHO MOTEPH CPEAH HATSIKHBIX
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ObUTM BecbMa 3HAUMTEIbHBL. [103TOMY Ha CpelHEBEKOBBIX M300-
paXXCHHSAX PSAJIOM C MAIIMHOW HEPEAKO MOKHO BHJETh TPYIIITY
CTPEJIKOB, NMPUKPBIBAIONIMX PadOTy HATSHKHBIX. BeposTHO, s
3aIIUThI TOCISIHUX UCIIOIb30BAINCH U OOJBIINE JICPEBSIHHbIC
muTel — Manmaemst. Eciu pama (puc. 119) marmmubl numena
bopMy ycedeHHOW MUpaMHbI, TO €€ YaCTO MOKPHIBAIU MOK-
PBIMHU IIKypaMH ¥ JOCKaMH, YTO HE TOJILKO MPEIOXPAHSIIO Ha-
TSDKHBIX, HO M TIPEIOCTABIIUIO 3aIUTY OT 3a)KMIaTEIbHBIX CHA-
psinoB. BripoueM, MOKHO ObLIO MCIOJIB30BaTh B KauecTBE Ha-
TSDKHBIX TUICHHBIX MJIM KPECThsIH M3 OKPECTHBIX JIepeBeHb. Tak
MOCTYTAJIA MOHTOJIBI.

Ckopee Bcero MMEHHO TakKue INeppbe-OaliHu, 3aKphIThIE C
TPeX CTOPOH HIKYpaMH, ObUTH MPHUMEHEHBI aBapO-ClIaBSHCKHU-
MU oTpsigaMu Tipu ocane Deccanonuk B 597 r.: «OHU ke ObUTH
YETHIPEXYTOJIbHBIC HA IIMPOKUX OCHOBAHHSX, 3aKaHYMBAFOLIME-
cst Ooree y3KOM BepXHEH 4acThlo, Ha KOTOPOH MMenuch Oapa-
OaHBl OYCHBb TOJICTHIC, C XKEIE3HBIMU KpasMH, U B HUX ObLIM
BOUTHI JiepeBsiHHbIE Opychs (Kak Oajku B OOJBIIOM JOME),
umeromme npaiy (cheHI0HbI), MOoTHUMAsT KOTOpbie Opocasu
KaMHH 1 OOJIbIINE, U MHOTOYHMCIICHHBIC, TaK YTO HH 3eMJIsl HE
MOTJIa BBIHOCHTh WX MOMNAJIaHWM, HU YENIOBEUECKHE COOpYKe-
Hus. Ho kK TOMy ke TOJNBKO TPH M3 YETHIPEX CTOPOH [Mariu-
HbI| ObUTH OOHECEHBI JOCKAMH, TaK YTO HaXOJSIIHECs BHYTPH
[BouHbI| ObUTM OOecTeUeHBI OT MOMAAaHMs CTPEN, MyHICHHbBIX
co cren» [51, c. 10].

[Ipumepno okosno 1200 r. nmosBisieTcss MalIMHA, TOXOXKast
Ha Meppbe, HO B KOTOPOil HCIONIB3YeTCs HE MyCKYJIbHAs CUJIa

Puc. 118. Tunbl neppbe: ¢
ropu3oHTarnbHbIM 1 BEpTUKalNbHbIM
KpenneHuem BepeBokK
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Puc. 119. Tunbl neppbe, pasnuyarLmecs KOHCTPYKLMEN pambl

Jrojel, a mpoTHBoBec. Takue OpPYAUs MIMPOKO MPHUMEHSIIUCH
KPECTOHOCIIAMU M WX MPOTHBHHKAMH MyCyJbMaHamu. EBpo-
nenpl HaseBanmu ux mpeodrowe (puc. 120—123) u ¢gponou-
6ona, a mycyneMane — ¢hapaneu (farangi) wiu maneanux
mazpubdbu (manganiq magribi).

Tpebroie COCTOMT U3 OMOPHON PaMbl C BEPTHKAIbHBIMU
CTOWKaMH, BBEPXY COEIMHEHHBIMH OCbI0. Ha ocu 3akperuieH
MeTaTenbHbIi phryar. K JUIMHHOMY KOHILY 3TOrO pblyara mpu-
KpeIuisuiach mpaiia, B KOTOPYIO BKIaabiBaics cHapsa. K ko-
POTKOMY KOHIIY pbl4ara Kperujics MacCHBHBIN MPOTHBOBEC.
31ech JKe MHOTJAa Pacloiaraiich aMOPTH3ATOPbI, CMSITYaB-
e COTPSCCHUE MAIIMHBI TpH BhicTpene. [Ipamia npeacTas-
asita co0Ol UTMHHYIO BEPEBKY C KOKAHBIM HJIM CETYAThIM
KapMaHOM TTOCEPEIMHE; OJINH KOHEI[ BEPEBKHU ObLIT HEMOIBIKHO
NPHUKPEIUICH K KOHILY pbluara, a JApyroi 3aKaH4InuBajICs MeTIIeH,
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Puc. 121. Tpebiowle B AencTBum




Puc. 122. Tpebiowe

HajeBaeMON Ha MeTaJUTHYeCKuil 3y0er Ha KOHIe phruara (cy-
IIECTBOBAJIa U Jpyras CUCTeMa, KOTopas OCBOOOXk/jaja rpa-
Iy TPY ITOMOIIY MMOBOKA). JIJIs 3apsAKA TAKUX MAIHH JUTHH-
HBIN KOHCIl pbl4yara nmpuTiaruBajii K 3¢MJji€ C IOMOIIIbIO KaHaTa
(B cmyuae TpeOroIIe A 3TOTO WCIONB30BAIMCH BOPOTHI),
3aKPErISIA €r0 B 9TOM MOJOXKEHUU TIPH MOMOIIN CITYCKOBO-
ro YCTpOICTBa, YKJIAABIBAJIH B Mpally CHApsI, a caMy Iparry
MOMEIIAJIU B CHEIHAIbHBIN Kell00-HamPaBIISIOLIYIO.
BeicTpen npousBoauiics cieayomuM odpasom. B ciyuae
UCIIOJIb30BAHUS MIEPPhE CIEIHAIbHO O0YYCHHBIC JIFOJH, TIO-
HSB BBEPX PYKH, OpaIKCh 3a BEPEBKH U, ITUPOKO I1aras, crapa-

JIUCh TSHYTH BCE OJIHOBPEMEHHO U C OJUHAKOBBIM YCHIIMEM.
B noxkanuByro morony v Ipu OOJIBIIOM KOJIWYECTBE HATSIKHBIX
BEpeBOK TpeOoBagach HeMallasi CHOPOBKA, YTOOBI yJepKaTh UX
B PYKaX M HE JaThb UM 3aIlyTaTbCsl. YUCIIO HATSIKHBIX UCUUCIISI-
JIOCh JIECATKAaMU U JIa’K€ COTHSIMU. B HEKOTOPBIX MCTOYHUKAX
YIIOMUHAETCS IaXKe O ThIcsue U Oojiee HATSKHBIX, HO ATO Ma-
JIOBEPOATHO, TaK KaK TPYIHO MPEACTAaBUTH cebe, KaK MOXKET
Pa3MEeCTUTHCS TaKOE KOJIMUYECTBO JIIOJIeH Ha HEOOJbIIOM IMpo-
CTPAHCTBE U KaK OHU IIPH HTOM MOT'YT TSIHYTh CHHXPOHHO U HE
3alyThIBAsl BEPEBOK. B pe3yibrare NpHIIOKEHUs CUJIbl K Ha-
TSOKHBIM BEPEBKAaM METATENbHBIM phlYar M3rudajcs W Hakar-
JIUBAJl BHEPTHIO. 3aTeM MPHUBOAWIM B JEHCTBHE CIIYCKOBOM Me-
XaHM3M, U CHapsJ JieTed B MpOTHBHMKA. KOHCTpyKIus crycko-
BOI0 MEXaHu3Ma TOYHO HE M3BECTHA. BO3MOXHO, JUIMHA
MIPUBSI3U METATEJIBHOrO pblyara Jiejlajgach ¢ TAKUM PacyeToM,

Puc. 123. Tpebtowwe ¢ 6ennibumu Konecamm
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Puc. 124. Ocaga moHronamu bargaga, 1392 r.
Ha nepedHem nnaHe — Tpebiowwe

9TOOBI, OXBATHIBAS U3rMOAIOIINIICS TOHKUIM KOHEIl phlyara, Mmpu-
BSI3HBIE BEPEBKH CAMHU C HEr'O0 COCKOJB3HYIH, KOTJa JIOCTUTa-
Jachk JOCTaTodHasi cTerneHb u3rnda. Ha HeKoTopbIX cpenHeBe-
KOBBIX MHHHATIOPaX 4acTO MOKHO BUAETH ONEpaTopa, BHCS-
mero Ha npaine (puc. 125 u 126). Bo3MoXxHO, OH yaep:KuBall
Ipally 10 MOCIEIHEr0o MOMEHTa, BECOM CBOEro Tela IpHjaBas
YIPYrOMY pbluary AONOJHUTENbHYIO SHEPTHUIO.

B ciayuae ucnonb3oBaHus Tpedrolie onepaTop 0CBOOOXK-
JlaJl CIIyCKOBO€ YCTPOHCTBO, U NMPOTUBOBEC MOJ JIEHCTBUEM
CHJIBI TSDKECTH ycTpemisiicss BHH3. COOTBETCTBEHHO JJTMHHBIN
KOHeI[ pbluara B3MbiBai BBepx (puc. 127). Ipamia orpbeiBaiach

Puc. 125. Ocapga Heanons Boickamun repmMmaHCcKoro nmneparopa
eHpuxa IV (1190—1197 rr.). U3 «XpoHuku» Mempycade 36onu.
O6paTtuTe BHMMaHue Ha onepaTopoB, KOPPEKTUPYIOLWMX BbICTPEnbl U3
neppbe

Puc. 126. MNeppbe. U3 «bubnuu Mauyetiosckozo» (okoso 1240 e.)



Pwuc. 127. BeicTpen 13 Tpebiowwe

OT HAIpaBIISAIOLICH, OMepekana MoIbeM OalKH U 3aXJIECThI-
BaJlaCh BOKpPYI KOHIIA pbluara, MpujaBas JOMOJHUTEIbHOE
yCKOpeHHe CHapsity. B 3aBHCHMOCTH OT KOHCTPYKIIMH TTPAIIH
ee KoHell JIn00 COoCKajb3bIBall ¢ 3y0OIla Ha pelyare, Jinbo Ha-
TaruBaics mosoakoM (puc. 128), mpama pasBepThiBanach
0cBOOOXKIa1a CHaPS.
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[IpoTuBoBec y Tpebdrolie MOT OBITH KECTKO 3a(hUKCHPOBaH
Ha KOHIIE pbhluara MM MOJBHKHO MPUCOEIUHEH C TOMOIIBIO
ocu (puc. 129 u 130). TpeOrotiie ¢ MOJBHIKHBIM TPOTUBOBECOM
HECKOJIbKO MOII[HEE, TaK KaK TPASKTOPHUS MaJeHUs] TPOTHBOBE-
ca y Hero Oojiee Kpyrasi, 4To 00eCIieurBaeT HauOOJbIIYIO Bep-
THUKaJBHYIO COCTaBJISIIOIIYI0 BEKTOpa mMmImynbca. Kpome toro,
TaKhe MallMHBI JIOJITOBEYHEE U HECKOIBKO 00Jiee CKOpOCTpPEIb-
Hel. [ToaTromy nauunas ¢ XII| B. mpeamnounTanu crpouts Tpe-
Orole ¢ TOABMKHBIM MPOTUBOBECOM, a (DMKCUPOBAHHBIA MPO-
THUBOBEC MPUMEHSUIH TOJBKO TOT/IA, KOI/Ia HYXHO OBLIO MOCT-
POUTH MaKCUMaJIbHO TPOCTYIO MAIllMHY B KpaT4alIIne CPOKH.
Eme Gosnee mporpeccHBHBIMU ObIITH TpeOIOIIE C IBYMSI CHM-
METPUYHBIMH MOJBHKHBIMH TIPOTUBOBECAMH, KOTOpPBIE B Cpel-
HEBEKOBBIX XPOHUKAX (UTYpUPYIOT O] PAa3HBIMH Ha3BaHHUsI-
mu (kyiisip, 6pueona). TIoMUMO MPOYMX TOCTOMHCTB, 3TH OPY-
Just OBLIO JIerde BCero TPaHCIOPTUPOBATH U COOMPATB.

CyniecTBoBaiIM TaKke Tpedroile, B KOTOPBIX MPOTHBOBEC
MOT TIepeMenaThCs BIOJb METATEIbHOTO pblyara. DTHINO
Kononna B xonne X! B. onucan tpu Bupa tpedroiie, pas3iu-
Yarommecs: Croco0OM KpeIUIeHHsT MPOTUBOBECA: mMpabyKuym
HUMeIl JKeCTKO (PUKCHpPOBaHHBIA MPOTUBOBEC, Oughda — MO-
BUKHBIM, KOTOPBIM MOT EPEMEIIATHCS BJIOJIb METATEIbLHOIO
pblyara, yBeJIMuuBas WIM YMEHbIIas JajdbHOCTh BBICTpENaA,
THOPUAHBIA BapuaHT — Mpunanmuym, y KOTOpOro oJjHa 4acTb
MpOTHBOBEca ObliIa (PUKCUPOBAHHOM, a Jipyras — IOJIBHKHOU,
IMO3BOJISBIIEA U3MEHATH JAIbHOOOMHOCTb.

e f‘/

Puc. 128. Cnyck npaLum, ABa BapuaHTa
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Pwuc. 129. MpuHumnn gencrteus TpebloLle ¢ XecTko (hMKCUPOBaHHbLIM
1 NOABWXHBIM MPOTUBOBECAMM

EctecTBeHHO, 4TO YeM TsKelee MPOTUBOBEC, TEM Jalblie
JIETUT CHapsa. s uiaeanbHOro Tpedrorie ObUIO PacCUUTAHO,
yto 100-kmyiorpamMoBbIii CHapsil pu MpoTuBoBece 4 T mpose-
Tatr 154 M, 6 T — 209 M, 8 T — 277 M. OqHAKO HAIBHOCTH
moJieTa cHapsijia 3aBHCHT HE TOJBKO OT MacChl IPOTHBOBECA,
HO Take OoT (JOpMBI CHapsia U JJaXke OT JUTMHBI U U3ruda 3y0-
1a, K KOTopoMy Kpenutcs npama. [locnenqnue napamerpsl

Puc. 130. Tunbl TpebioLue.
BepxHuli psid: ¢ hnKCMpoBaHHbIM NPOTMBOBECOM (c/1€8a), C NOABMXKHbLIM
NPOTUBOBECOM, NMPUKPENIEHHbIM K ocK (cripasa). HuxHul psd: c noa-
BVXXHbIM MOABELLEHHBIM NPOTUBOBECOM (C/1€8a) U C AABYMSI CUMMETPUYHO
noABeLleHHbIMU NPOTMBOBECaMU (cripasa)
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OTIPEICSIOT MOMEHT Pa3BEPTHIBAHUS MPAN W COOTBETCTBEH-
HO TPAaeKTOPHIO U JaLHOCTH IMojieTa cHapsaa. IIpu 3ToM Ko-
pOTKas Tparia MPUBOAXT K Oosiee KpyToW (HaBECHOM) Tpaek-
TOPHHM TIOJNETa CHAapsAa, a JUIMHHAA — K 0ojiee HACTHIILHOM.
CoBpeMeHHBIE DKCIIEPUMEHTRI TTOKa3ali, 4TO TPeOIoIie Mo-
JKeT MeTaTh CHapsAbl BOOOIIe Oe3 mpally, HO TPH 3TOM JIaTb-
HOCTh M CKOPOCTh TIOJIETa CHAps/Ia MajaroT MPUMEPHO BIBOE.
Brieuatisier u mMacca TpeOroIIe. «JHuCcTas» mMacca OOJMbIIONH
MaIlIMHBI COCTABIIIET OKOJIO 6—7 T, a ¢ MPOTUBOBECOM J0C-
turaer 17—21 1.
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Puc 131. Tpebtowwe n pa3nuyHble cHapsaabl kK Hemy. 1o
KHu2e umarnbsHya MapuaHo Takkorbi, cepeduHa XV 8.
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Puc. 132. TpeGtiowwe, MeTatoLme 604KM C 3eMrien Ans 3acbInku pea.
Mo u3daHuro Pamennu, 1588 .
MaLLmHbI N306paXkeHbl BECbMa HETOYHO — AETanm HECOPa3MEPHBI.
Kpome Toro, oAnMH YernoBek HuKak He cMor Obl 3apsanTb Takyto MaLUMHY.
BhbI3bIBaOT COMHEHWE U U30THYTbIE BUSTKM HA KOHLLAX pbl4aroB — BCe
«BoeBble» TpebtoLLe nvenu npaty. BeposiTHo, 3T MaLUmHbI Obinv NPOCTO
haHTa3vien aBTopa

3apspkani TpeOrolie MpH TIOMOIIM JIBYX BOPOTOB WJIM Iapbl
oenmnubux konec. [locnennee ObUTO 0COOEHHO yMOOHO W (-
(heKTHBHO, TaK KakK IPHA 3TOM HCIIOIh30BAIMCH COOCTBEHHBIM BEC
KOMaH/Ibl ¥ HMHEpIMs BpalleHus Koiec. [lapa Oenmuybux Koiec
no3Bosisuia moAHsITh 10-TOHHBII MPOTHBOBEC BCEro 3a 5—6 MUH.
Komanzga OGosnbiioro Tpedrorie o0biuHO cocrosuia u3 10—12
YEJIOBEK.

Yto ToNMbKO HE MeTanu mnpu nomornm Tpedrore (puc. 133—
134)! Tns npoOuBanust Opel B CTEHE KPEIOCTH UCTIOIb30BaN
KaMEHHBIE HIIM CBUHIIOBBIE SPa TIPABUJILHOM cpepruec-

1A

KO (OpMBI U OJMHAKOBBIE MO pa3zMepy. ITO ObIIO HE0OXO-
JIIMO JJISl TOYHOT'O TIONaiaHusl CHApsII0B B OJTHO U TO K€ MecC-
TO Ha creHe. [mst oOcTpena mpocTpaHcTBa BHYTPH KPEMOCTH
MOI'TIM TIPUMEHSThCS U HeoOpaboTaHHbIe KaMHU 10001 (op-
MbI. CyIIECTBOBAJIM U CBOCOOpPA3HbBIC Pa3pbIBHBIC CHAPSIbI
(«ymbH»), KOTOpBIC JENTaINCh U3 TIMHBI U «PapIIpPOBATHCH»
OynbokHuKamu. [lpu yaape o kakoe-nu0o MpemsiTCTBHE CHa-
psia pa3OuBaiicsi U OYyJNIBDKHUKH pa3jieTalich B Pa3HbIE CTOPO-
Hbl. Vcnonp30Bainch U 3aKATaTENbHBIE CHApSAbl — IOJ0-
MOKEHHBIE 00YKH €O cMOJ0H. OcOOEHHO JOOMIN Takue CHa-
psizbl apadbl. OHU JKe MPUMEHSUIN B KAYECTBE CHApSI0B TOPIIKA
C SIZIOBUTBIMH 3MESIMH U CKOpIHOHaMH. 3a0paceiBasi OOUKH
WJIM MEIIKHU C 3eMJIeld, MOYKHO OBLITO 3aChINaTh POB MEPE]] OCaXK-

2 OO O 5
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o
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Puc. 133. KpecTtoHocubl 3abpackiBatoT oTpy6rieHHbIe ronosbl B
ocaxaeHHyto Huketo (1097 r.). U3 maryckpunma Xl e.
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Puc. 134. 3abpacbiBaHne B 0CaXAeHHbIN ropoj AOXM0N nolaam
npv nomowy Tpebrowe. C pucyHka
JleoHapdo O0a BuHyu (1445-1520 e2.)

JIEHHOU KpernocThio. CBOCOOpa3HBIM OaKTEPHOJIOTHYECKUM
OpY’KHEM, HalpaBICHHBIM Ha PAacIpPOCTPAHEHUE B OCaXICH-
HOM TOpOJIe MHJASMUM, ObLJIO METAHHE TPYIIOB JIFOJIEH U KHU-
BOTHBIX. B 1422 r. apmus npunna KopuOyra, cocTosiBiiero
Ha ciIyk0e BemMKoro repiora JINToBckoro, 3adpocuia B 0cax-
nennsiii Kapmreitn weckonpko tpymos u 2000 (1) temer wa-
BO3a, YTO BBI3BAJO B ropoje snujemuto. KcraTi, coBpemMeH-
HBIE DKCIIEPUMEHTHI JI0Ka3ajH, YTO METaHUe JAOXJIOW KOPOBBI
MpHU MOMOIIM TpeOIolIe BIOJHE peanbHo. [ CHUKEeHHsS Mo-
paJILHOTO JlyXa MPOTHBHUKA B KAUECTBE <CHAPSIOB» HCIONb-
30Balid OTPYOJIEHHBIE T'OJIOBBI MJICHHBIX, & TaKKe IepexBa-
YEHHBIX TOHIIOB M Tpenareneii. Hanpumep, ®pyaccap coob-
maet, 4yTo npu ocanae kpernoctu O6epomr B 1334 1. dpaniysst
MepexBaTUIM aHTJIMHCKOTO MOCHaHIa M, CHAOJUB €ro MHCh-
MaMH, OTHOPaBHJIM OOpaTHO MpHu mnomomu Tpedrome. Cunra-
JIOCh, UTO, KOTJIa KPUKHU 3aTHXJIH, TOHEI «ITPUOBLI».

Ecnu cpaBHUTH XapaKkTepUCTUKH Teppbe U Tpediomre, TO
MepBoe OpyiMe HECOMHEHHO CKOPOCTpelibHEe, a BTOPOE Ha-

196

MHOr0 MoOIIHee (TO ecTh CIOCOOHO METaTh 3HAYUTENLHO 00-
Jiee TshKesble cHapsiibl). Tak, 1ajabHOOOMHOCTD Mepphe COCTaB-
ssia 100—150 M, a cKOpOCTpPENBbHOCTh JIOCTUTAJIA TPEeX—
YeTHIPEX BBICTPEIOB B MUHYTY. Tpebromie 0ObIYHO METaH
spa Becom 100 kr Ha paccrosiaue okoiio 200 M co ckopocT-
PENBHOCTBIO J1Ba BbIcTpena B 4yac. COBpEMEHHbIC PEKOHCTPYK-
TOPBI ONMPEACIHIIN, YTO TPeOrole OblI 3HAYMTEIBHO TOYHEE
neppbe M CHapsiJ M3 HEro rapaHTHPOBAHHO IOMajal B ydac-
ToK 5X5 M mpu cTpenpde Ha MakCHMaJbHYIO JaidbHOCTh. Ce-
PBE3HBIM HEIOCTATKOM Teppbe Oblla MOTPEOHOCTH B 0O0Jb-
IIOM KOJIMYECTBE HATSDKHBIX. Y YUTHIBAsI HEBBICOKYIO JajIbHO-
0OMHOCTh, MAalIMHBI MPUXOJHUIOCH MOJBOJIUTH OJU3KO K
MPOTHBHUKY, M MOTEPHU CPEIH HATSHKHBIX, KOTOpbIE MOIaja-
T B pajinyc ACHCTBHS BPa)KECKHX JIYKOB W apOalieToB, ObLIH
OrpoMHbI. Buaumo, 4To0bl coderaTh TOCTOMHCTBAa 00CUX Ma-
IIKH, ¥ ObLJI CO3/1aH TMOPHI — MallliHa C HEOOJIBIIIUM TIPOTH-
BOBECOM, K KOTOPOMY KpPEMHUJIOCh HECKOJIBKO HATSHKHBIX Be-
peBok. Takoe opynue, kotopoe Bo DpaHimy WMEHOBAIU OpH-
KosieM (He HaJlo MyTaTh CO CTPEIOMETOM, OIMHCAaHHBIM HITKE),

Puc. 135. Bpukonb. o pekoHcmpykyuu Buonns-ne-[oka

197



ObLTO MOIITHEE OOBIYHOTO TIEPPhE U 3HAYUTENBHO CKOPOCTPENh-
Hee Tpelromie.

B XI—XII B. B EBpomne mosBunace COBEpIIEHHO HOBas
MeTaTelbHas MalluHa, NMpeAHa3HadeHHas A NpULEeIbHON
CTpenbObl TsDKEeNbIMH cTpenamu. Opyane MOoNTydyusIo Ha3Ba-
HUE OpuKoab U MPEACTABIIIO COO0H BEPTUKAIBHYIO paMy,
B IICHTPAJILHOW CTONKE KOTOPOW IMPOMACIBIBANICS KEI00 s
BKMaabIBaHus ctpensl (puc. 135 u 136). ITo3zamu 3To# cTOM-
KM, TO)KE€ BEPTHUKAJIbHO, YKpEIUIslach CHCTEMa U3 YNPYTrux
JIOCOK. BepxHuii, cBOOOJHBIN KOHEI| OTTATMBAIIA Ha3aJ IMpH
nomotu Bopora. [Ipu ero ocBoOOXKIEHHH JTOCKH BBIIPSM-
JSUIACh U ¢ CHJIOH OMIIM MO XBOCTOBHMKY cTpelnbl. MamuHa
HE OTJInYalach MOOWJIBHOCTHIO, HO, KaK MpaBHJIO, MMesa
MEXaHU3M BepTHKaJbHOW HaBOJKU. Kpome ToOro, HekoTopsie
SK3EMILJIAPBI, BECPOATHO, MOIJIM MCHATH TOPU3OHTAJIBHOC
HalpaBJICHUC CTpeHB6bI — UX HCHTpaJibHad 4acThb Bpalla-

Puc. 136. CxemaTWnyHbIN PUCYHOK CTpernomMeTa OpuKorb.
o uzdaHuro Barnbmypuo, 1453/54 2.
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Puc. 137. QniHapm. C pucyHka
JleoHapdo da Bunyu (1445—1520 22.)

Jach OTHOCUTEIBHO CTAllMOHApHOW pambl. Jlerkue OONTHI
maccoi g0 400 r nerenu Ha paccrossHue 900 M u Oosee, a
KOPOTKHE M TOJICThIE CTPEJIbl Kappo MpoOuBaan OpeBHA TOJI-
muuoit 15 cm. Haubosbiiee pacnpocTpaHeHUue OpUKOIU
npuobperator B XI I |—XIV BB., X0Ts 0OHH, OYEBHHO, HCIIOIb-
30BaJINCh, TaK ke Kak U Tpebrome, 1o Havana XVI B. Cymie-
CTBOBAJIM M MHOTO3apsiiHble OPUKOJIU, CTPENsBIINE 3aJTOM
13 HECKOJIBKHUX OOJITOB.

BeposiTHO, camoii peKoil MeTaTenbHON MalIMHOM, M300-
perenHoi B CpeaHeBekoBbe, ObLT aunapm (puc. 137), B KOTO-
pOM, MOAOOHO OPHKOIIIO, MUCIOIb30BAACH DHEPTHS YIPYroi
nocku. OgHako dHHApM ObLI KAMHEMETOM, a HE CTpeioMe-
TOM, Kak OpuKkoib. B mpocTetiniem Bapuante sitHapm (0T nem.
Einarm — «oxna pyka») npeactasisul coOOH OIMH OYEHb
YIPYTHA pblUar, KOTOPbIM BHITMOAIM NPU MOMOIIM KaHATOB,
CBSI3aHHBIX C BOpPOTOM. Ha KOHIle ympyroro psiyara pasme-
manack «JIokka», B KOTOPYIO YKJIaJblBajl KaMeHb. Bripouem,
CHApAZl B WIOXKKE», MOX0XKE, UTPal JIUIIb BTOPOCTEIICHHYIO
poib. Ha OosbIIMHCTBE M300paXKeHUI 3MHAPMOB €CTh eIlle U
mpania, MpuKperyieHHast K KOHILy pblyara. Takas MammHa Mor-
Jia CTPENATH cpa3y IBYMS CHApSJaMU — OJJHAM, HaXOJIUBILIHM-
Csl B «JIOKKE», M BTOPBIM — TeM, 4TO B mpaiie. [Ipu 3Tom,
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Puc. 138. Bonee cnoxHbIn aHapMm ¢ ABYMS CTarbHbIMU
peccopamu. [To Hemeuykomy MaHyckpurimy XVe.

KOHEYHO, pa3pyUIUTEIbHOE JIeHCTBUE CHApsAa, BBHIMYLIICHHO-
r'o U3 mpariy, ObUI0 00JIee MOIIHBIM.

B Oosee clIOKHON KOHCTPYKIIMU dTHApMa HCIOIb30BajIach
HE TOJBKO dHEprus fedopMaiy caMoro pbslyara, HO M SHep-
rusi, HaKarMBaemas aByms peccopamu (puc. 138), koTopsie
OBUIM CTOJIb XUTPOYMHO CBSI3aHBI C METATEIbHBIM PbIYaroM,
YTO MPHU HATATUBAHUH BOPOTOM BBITHOANNCh BMECTE C HUM,
HO B oOpaTHyw cTopoHy. [Ipym 3TOM M caMm MeTaTelnbHbIH
peIuar, u obe Mpy>KMHBl MOTJIH ObITh CTadbHBIMU. Takas Mma-
[IMHA, KOHEYHO, ObllIa MOIIHEE TTPEbITyIICH.

HNuTepecHo cpaBHUTH 3UHAPM € APYTMMH KaMHEMETaMHU
CpenneBekoBbs. [1o cpaBHEHHIO ¢ TIeppbe — CaMbIM CKOpPOC-
TPENbHBIM KAMHEMETOM — JMHApM, KOHEUHO, TpeboBas 00Jib-
e BpeMEHHU JJisl mepe3apsiaku. 3aTo 00CIyKUBaTh > HApM
MOTJIM BCEro JiBa YeJIOBEKa, B TO BpeMs KakK JJIsl IPOU3BOJI-
CTBa BBICTpEJIa U3 CaMOr0 MajorabapuTHOTO mneppre Tpedo-
BaJlOCh IIECTh-BOCEMb YeNlOBEK. Tpebrolie 3aBeI0MO MPOUT-
pbIBaji »HHapMy B CKOPOCTPEIbHOCTH M TpeboBas Oojee
MHOTOUYUCIIEHHOH 00CIyTH, 3aTO BEC CHAPSIOB U UX Pa3pylIu-
TEIBHOE BO3JICHCTBHE TAaKKe ObLUTM B HECKOJHKO Pa3 OOJbIIIE.
MeraTenbpHbIC MAIIMHBI B CPEAHUE BEKa MCIOIB30BATHCH MTPAK-
TUYECKHU TOJBKO Npu ocanax. IloneBoll apTuiuiepuu, Kak B
PUMCKOH apMuH, HE CYIIECTBOBAJIO, TTOITOMY CKOpPOCTPEIb-
HOCTh Obllla HE CTOJIb BakHA. [ TaBHBIM OBIIO pa3pylInuTh
YKpeIJIeH!s] TIPOTUBHUKA, & JUISl 3TOT0 OOJIbILE BCETO TOIXO/IHIT
Tpedrome. [loaTomy HeyauBuTENBHHO, uTO B EBpoOme B cpen-

HHE Beka TpeOrorie ObUI camMOi MONMyJSPHON MeTaTelnbHOH
MAaIlMHOM.

IIpu cpaBHEHUM pa3pyLIMTEIBHOIO JEUCTBUS CHApsSIOB,
BBINYIICHHBIX M3 METAaTeNbHBIX MAIlMH W apTHIIEPUUCKHX
OpyIHuii, OKa3blBaeTcs, 4TO JJsl JOCTHKEHUSI OJMHAKOBOIO
a¢dexra cHaps METaTEIbHOW MAIlMHBI JOJKEH OBbITh BIBOEC
TSDKEJIee, YeM CHapsiJ OTHECTPEIbHOI0 OpYAus. DTO CBSI3aHO
CO 3HAUUTEIBHO 0O0Jiee HM3KOW HAYalbHOW CKOPOCTBIO CHapsi-
JIOB, BBINYIIEHHBIX METATEIbHON MalIUHOM.

Haunnas ¢ XI| B. xoan4uecTBO MeTaTelbHBIX MAaIlWH,
MPUMEHSIEMbIX TIPU Ocajlax, 3HAYMTEIbHO BO3PACTaeT M UX HAuM-
HAIOT pacrojarath Oatapesimu. Tak, mpu ocane Akpsl B 1191 .
y KpectoHocteB Obuo nopsinka 300 mamwmn. [lpu ocaze
Pyana B 1174 . Gatapes U3 MeTaTelbHBIX MalluH paborana
KpyTJIble CYTKH, a OOCIY)XUBAaIOUIMH MEepCcOHAT CMEHSJICS
KaXJple BOCEMb 4acoB. Tak ke Kak ¥ apTUJUIEPUHCKUM Opy-
JWSIM, MHOTUM METaTelbHBIM MallliHaM B CpelHhe BeKa Ipu-
CBaMBaJIM NPUYYAJIMBBIE PO3BUIA, TaKUE Kak boeBol BOIIK,
Hukasa kouika, ManbBya3us, Bukapuii, beik-metarens, [1no-
xou cocen, Koposnesa, Jlenu u t.1. B 1480 r. npu oGopoHe
Popmoca oT Typok 3alIUTHHKH MOCTPOHIIM TpeOrolle U Ha3Ba-
nu ero JlaHb, BUIMMO B OTBET Ha TpeOOBaHHE TYpPOK ILia-
TUTh UM JIaHb.

K XVI B. MeraTeibHbie MalllMHBI YTPAYUBAIOT CBOE Ooe-
Boe 3HaueHue. OTHecTpenbHast apTUILIEpUs K TOMY BPEMEHH
YK€ TPEBOCXOAUT METaTeNIbHbIE MAaIlMHBI M MO JaIbHOOOH-
HOCTH, U IO pa3pyluTenbHol cuine. OHAKO Tak ke, KaK U B
ciydae apbaiiera, )KM3Hb METAaTeIbHBIX MallliH Ha 9TOM HE
3aKoHuYMIack. [locie HeCKOJIbKUX CTOJeTHH 3a0bIThs B Ilep-
ByI0 MHpOBYIO BOHHY B MO3HULMOHHOW O0Oph0e pa3HbIe CTpa-
HBI YCICUIHO MPUMEHSUTH HeOOJbIlINe MeTaTelbHble MAIIMHBI,
HAIOMHUHABIINE aHTHYHBIA OHArp WM OamcTy (IpaBia, Top-
CHOHHBIN 3JIEMEHT ObUI 3aMEHEH MOIIHBIMHU IMPYKHHAMH); UX
MCIONIb30BaM U 3a0pachlBaHUSl TPaHAT M 3aKUTATEIBHBIX
cpenctB B okombl nporuBHuKa (puc. 139—141). He menee
mobonbiTHA U nonbiTka AHTauM B 1940 r. BOOpYKUTH CBOE
OMOJIYCHHE aHTUYHBIMU MeTaTelbHBIMH MamuHamMu. OHH
Mpe/Ha3HAYAINCh I METAHUS 3a)KUTaTelIbHbIX 00MO B He-
MEIKHEe TaHK{, OJJHAKO CO3AaHHBIC Uil OTOM LEIH MalIUHBI
0Ka3aJliCh 3HAYUTEIBHO XYK€ aHTHYHBIX — UX JTAITBHOOOH-



Puc. 139. [1Ba obpasua dpaHLy3ckux rpaHaTOMETOB BPEMEH
MepBon M1MPOBOIN BONHBI

HOCTH COCTaBJIsIJIA JINIIb YETBEPTh JOJKHON BEIUYUHBI, U OT
HUX TPUILIOCH OTKa3aThCs.

ITonbITKN UCTOPUUYECKUX PEKOHCTPYKLMI AHTUYHBIX U CPeJl-
HEBEKOBBIX METaTEIbHBIX MALIMH MPEANPHHUMAINCH HAYMHAS
c cepeannbl XIX B. CaMbIMH M3BECTHBIMH PEKOHCTPYKTOpa-
MU BTopoi monouHbl X|X — Havana XX B. Obutn Buosre-
ne-Jlrok, renepan 3. llpamm u P. Ileiin-I'omseit. B nocie-
nuaue 20 yier HaOMIOJAaeTCs OYEPENHON BCILUIECK MHTEpeca K
MeTraTelnbHbIM MammmHaM. Bo ®panmnuu, Aurnuu u Jlanuu B
HACTOsIIIIee BPeMsI pEKOHCTPYHPYIOTCSI MHOTHE METaTebHbIE

MAaIIMHBI U UCCIEAYIOTCSl X Xa-
PAKTEPUCTHUKH.
, Terepp CKa)xeM HECKOJIBKO CJIOB O
KJIaCCU PUKAI[UH METaTeIbHBIX
MammuH. B mepByro odepenp MX MOXHO
KJIACCU(UIMPOBATh B 3aBHUCUMOCTHU
OT THUIIA WCHONb3yeMOW B HHX
SHEPIHUH. COOTBETCTBEHHO, BCE
MallMHBl MOXHO Pa3JeNuTh Ha JBE
Oonble TPyHIbl (CM. cXeMmy): He-
BpoOaunctuueckue (0T  epeu.
=-J VEVPOV — KHJia, HEPB), B KOTOPBIX

WCIIOJIB30BaNlaCh DHEPrus YIpPyrux
Puc. 140. Pycckuit rpana- T€I WIM  CKPYYCHHBIX KaHATOB, W

TOMeT BpemeH Mepeon  OapobanucTuyec-
MUPOBOW BOWHbI
202

 —

Puc. 141. N'onnaHgckui rpaHaTomeT, 1916 r.

kue (or epeu. (3apoem — THKECTD), MCIONB30BABIIHE MTPOTH-
BOBECHI MJIM MYCKYJIBbHYIO CHITy Jfofiell. bapoOamimuctuueckue
MalIuHbl U3BECTHBI TAKXKE 110/ HA3BAHUEM O1UObL.
HerpobanmucTryeckne MaIIuHbl JEIATCS Ha TOPCHOHHBIE,
MCIOJIb30BABIINE PHEPTHIO CKPYYHMBAHUS KAaHATOB, U TEHCH-
OHHBIE, B KOTOPBIX MPUMEHSIACH SHEPTUS HANPSIKEHHs Jepe-
Ba. bapobaniucTuyeckue MaInHbl MPEACTABICHBI OPYAHSIMH
C MPOTHBOBECOM W HATSHKHBIMH OpPYAMsMH. TOPCHOHHBIE H
TEHCHOHHBIE MAIIMHBI MOT'YT OBITH JBYX- M OJHOILJICYEBBIMH.
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MeTaTenbHBE MAHHB

{

Heapuﬁa:m!‘ﬂtmwme Eapnﬁa;r_rrnrmtmm
I |
TopcuotHme TencHoHHbe
{3HepTHA CKPYYHBRHNA KaHATOR) {JHEprita HaNpAKCHIA Qepesa)
I | r |
Heyxnnevenme Omaonnevesne  [nyxnnevesse OaHonneyenke
(racTpatpet, fo———
TeHE. oKcHbed, C npotunapecom  Hammsrse
aprba/UcTa) {TpeSiome) e
NpOTHEOBEC
! ' (neppee)
Kampiemerst  CrpenoMers Kaspemers CTpenomeTsl KanmuiemeTs
(mrobon,  (Tope. okcubed, {onarp) {OpHKob) (2immp)
Ganmicra) CHOPITHOH,
Kefipobannicta,
CIPHHTANT)

KJ'IaCCI/I(pI/IKaLWIﬂ MeTaTesNbHbIX MallnH



U HakoHel, MalllHBI MOXXHO pa3/iefiuTh HA KAMHEMETHI U CTpe-
JIOMETHI B 3aBUCHMOCTH OT TWIa CHapsioB. KaMHeMeThI rpeku
Ha3bIBAIIU NATUHMOHAMU, & CTPETIOMETBI — 38MUMOHAMU.

MeraTenbHble MallMHBI MOYKHO TaKXe KJIACCH(PUIMPOBATH
KaK OpyIisl HACTHIBHOTO M HABECHOTO JelcTBUS. B opymusix
HACTHJIBHOTO JISMCTBUSI METaHHE CHAPSIO0B MPOHCXOIUT MPH
MPSIMOM HABOJIKE MJIM yTiiaX Bo3BeImieHUs a0 20° (Hampumep,
ractpader, CKOPIHOH), a B OPYAUSX HABECHOTO NSHCTBUS —
npu yriax BosBeimieHus oT 20 mo 45° (mampumep, oHarp,
Tpebrore). J[ByXIieueBble TOPCHOHHBIE CTPETOMETHI TOCTH-
rajd MakCUMaJIbHOW JaTbHOOOWHOCTH TPH YrilaX BO3BBILIE-
aug B 30°, kamHeMeThl — B 45°.

ITIposenennsie 11. JI. JIbBOBCKMM pacueTsl MOKa3aIH, YTO
OJIHOTLJICUEBBIC MeTaTelIbHbIC MalIMHbI (TUIA oHarpa) ObLIH,
CKOpee, MPUCIOco0IeHBl K CTPENb0e CHapsaMu OOJIBIIOrO
Beca C MaJbIMH HAayaJbHBIMH CKOPOCTSIMH, a JBYXIICUCBHIE
MalHbl (Hanmpumep, OauincTa) OKa3blBaIUCh dPPEKTUBHEE
npH CcTpenb0e cHapsJaMi MEHBLIET0 Beca, HO ¢ OONbIIMMHU
HAYaJIbHBIMH CKOPOCTSIMH.

B T1abn. 3 u 4 npuBeeHBI APK U XapaKTEPUCTUKU aHTHY-
HBIX M CPEITHEBEKOBBIX METAaTENbHBIX MaluH. [IpeacraBieH-
HBIE B Ta0Jd. 4 naHHBIE CIEAyeT paccMaTpUBaTh JIMIIb KaK MpH-
ONMM3HUTENbHBIC, TAK KAK OHU CHUJIBHO 3aBUCST OT Pa3MepoB

Tabmuya 3. CpaBHeHHE METaTETLHBIX MAIIMH AHTUIHOCTH

1 CpemHeBEKOBbSI
ITapk aHTHYHBIX MAIIUH IIapk cpeaHeBeKOBBIX MALIUH
Hespobaun auetnyeckue: HespobGannncruueckue:

TCHCHOHHBIC: TEHCHUOHHBIE:

racrpacger apkOasmcTa

okcuben OpUKOIb
TOPCHOHHBIE: SiHApM

okcuben TOPCHOHHBIE:

JIMTOOO CHIpUHTAJ]

Oayuticra Bapobamucriaeckue:

CKOPITHOH Tpeorome

Kelpobamcra nieppbe

oHarp
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Tabnuya 4. CpaBHHUTEbHbIE JTaHHBIE 110 AABHOOOWHOCTH HEKOTO-
PBIX THIIOB METATEIbHBIX MAIIUH (C UCIIOIb30BAHUEM JAHHBIX; | —
3. lIpamma, 2 — 3, Mapcaena, 3 — P. IleiitnTonnBes)

MerarenbHas Macca cHapsina, JlamsHO00MHOCTE, M
MarimHa KI'
__JluHa, cM
Tactpager bonr 250
Heropcuonnsiit bonr nnu siapo* 300
okcuben
JIByxmeyeBbie Snpo
TOPCHOHHBIE 0,45 (cBuHIIOBOE) Boree 300 (sxcrep.)t
CTPEJIOMETHI U 0,65 184 (sxcrmep.)!
KaMHEMEThI 15 190 (3xcmep.)
3—4 450 (pacuer)
26 370 u 6onee [Mocud dna-
Buil, Uyneiickas BoiHa, V, 6]
Bont nnmunoit
70,7 cm 305 (akcrep.)
2,2—2,7 xr 450 (skcmep.)
Ketipobamnmucra bonr 305'
Ownarp bosr 620/710**
[Aduneit Mexanuk, 8]
bonr 1407
SAnpo
Bpuxoinb 35 500 (skcriep.)’
45 320 (akcrep.)
Ieppne 225 365 (pacuer)
bonr 150 (axcmep.)
Tpebromic 0,085 xr
Spo 100—150
5—10
Snpo 274 (pacuer)
136 200—220 (sxcmep.)
100

* Ecnu CIICHUAJIBHOC HE OTOBOPCHO MMCCTCA B BUNY KAMCHHOC

A7PO.

** B yucnuTene - 3HaU€HUE I OOBIYHOTO CTPEIOMETa, B 3HA-

MeHaTelle — JUIsi KAMHEMETHO!M MalluHbl, U3 KOTOPOH CTPENsIn
6ontoMm pnuHOM 1,77 M. JlaHHBIE SKCTpaOpJMHAPHBIE, © MHOTHE
HCCIIeIOBATENN OTKA3bIBAIOTCS UM BEPHTb.
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W Macchl MalllHBI, Beca W (JOPMBI CHAps/IA, CTENICHU 3aKPYTKH
TOPCHOHHBIX 3JIEMEHTOB, YIJIa BO3BBILICHUS (BEPTHUKAIbHON
HABOJIKH) ¥, HAKOHEII, TIOTOHBIX YCIIOBHM. J[IsT TOUHOHN OIeH-
KA HEO0OXOJUMO ObLTO OBl PEKOHCTPYHPOBATH BCE MAIIMHBI U
UCTIBITATh X B OAMHAKOBBIX YCIIOBHSAX C NMPUMEHEHHEM CTaH-
JapTU30BAaHHBIX CHApsA0B. TakWe HKCIIEpPUMEHTHI MOKa He
MPOBOAMIINCE, & JaHHBIE, TTOJyYCHHbIE MPH UCIBITAHUU OT-
JeTbHBIX PEKOHCTPYUPOBAHHBIX MAIMH, CIeNyeT CpaBHUBATh
¢ OOJBIION OCTOPOXKHOCTHIO. MHOTHE JaHHBIE MOMYYEeHBI pac-
YETHBIM MyTEeM JJIsl WIealu3UpPOBAHHBIX yciaoBHU. [loaTomy
BCE 3TH JAaHHBIE MOTYT HCIOJIB30BATHCS TOJIBKO KaK CpaBHU-
TEJbHBIE.

B menom, MOXXHO cAenaTh HECKOIbKO OOIIWX BBHIBOJOB.
Cpennsist 1anbHOOOHHOCTh HEBPOOAITUCTUYECKUX TOPCHOH-
HbIX MamuH cocraBisuia 300—350 M. OtaenbHBIC CTpEn oMe-
THI UIMEJH U OOJNBIIYIO JanbHOOONHHOCTh. Bapobammmcruyec-
kre Mammabl CpeaHeBekoBbst crpensin Ha 150—200 m. Ilo-
3TOMY TOPCHOHHBIE MalIMHBI AHTHYHOCTH OBLIH OoJiee
JIbHOOOMHBIMH, HO B TO JKE€ BPEeMsi MEHEee MOIIHBIMH (IO CpaB-
HEHHIO ¢ TpeOroIle) U MeHee CKOPOCTPEIbHBIMH (110 CpaBHE-
HUIO ¢ nieppbe). OHAKO ITH JIaHHBIC MTOKA3BIBAIOT JIUIIb MaK-
CUMAJIBHYIO JTabHOOOWHOCT. Jlns 3ddexTruBHOrO paspyie-
HUsl YKPEIJIEHUH B XOJl€ peallbHbIX OCAJHBIX OIEpalui
KaMHEMEThI BCEX THIIOB pacloyiarajiyd Bpsa JH Jaiblie, YeM

150—200 M OT CTEHBI.



