MnaBa Il

OCAOHAA TEXHUKA

Jns mocTpoiiku OcagHBIX Ma-
IIMH TpeOOBaJKCh OMBITHBIC MH)KEHEPHI, 3HAYUTEbHOE KOJH-
4ecTBO paboueii criibl (0OCOOCHHO IS BO3BEACHUS HACHINEH)
U JIOCTYIIHbIE MaTepHuaibl (iepeBo, MIKYpbl U mpoyee). 3Ba-
HUE WHKeHepa Bcerna OblJI0 04eHb MOYETHBIM M BBICOKOOIIA-
yuBaeMbIM. Hampumep, WHKEHEpbI, KOTOpble 00CTyKHBaJIH
camblie OonblIMe MalIMHBI KpecToHocueB B Kapkacone, mo-
Jy4daJd 10 IBa/IAT OTHOMY (DyHTY B JIeHb, XOTSI U3 3TOH OIPOM-
HOW CyMMBI OHH, HaBEpHOE, OIUIAYMBAJIH U TPYI PaOOTaBIINX
noja ux HavayioMm Opuraa. B 1254 r. ¢paniy3ckuit uHkeHEp
npu aHriauiickoM aBope XKan ne Me3oc Ol 1axke BO3BEIEH B
pBIIapCKOe JOCTOMHCTBO — COOBITHE JUISl TOTO BPEMEHHU CO-
BepuieHHO yHuKanbHOe! A BoT ®@puapux Il Tak BbIcOKO Iie-
HUJ CBOero wHkeHepa Kanmamanjapunyca, 9TO JepKal ero B
uensx. [losroMmy He yIUBUTENBHO, YTO TOT, KOT/Ia €My BMeEC-
T€ C XeHOM nmooberiany cBo0Oay U JIOM, TIepelien Ha CTOPO-
Hy Bpara. HaCKOJIbKO LIEHUIIM 3TUX JIFOAEH, BUJAHO TAKXKE U3
TOTO, KaKHe YCHJIHS MPEANPUHUMAT MPOTHUBHUK, YTOOBI MX
YHUUYTOXUTH. Hanmpumep, B JIuHkonbHE Bouapuioch OyitHoe
JUKOBaHUE, KOTJa OBl YOUT BpaKECKUH WHIKEHED.
OcanHble MalIMHBI BCETla EHWINCh OYeHb BBICOKO. [loc-
Jie ocajibl BCIO TEXHUKY, €CIIH TOJIBKO MO3BOJISUIA 00CTOSITENb-
CTBa, pa3dupaiu U MepeBO3WIH Ha Japyroe mecto. [Tokasa-
TENbHO, 4TO0 I ocaasl Akpsl Pudapn JIsBunoe Cepalie npu-
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Be3 ocaanble Oamun ¢ Cununnu U Kumnpa, npuuemM Kopois U
ero ABOPSIHE caMU pa3rpykajii Hauboee BaXKHbIE YacTH Oari-
HU. BBICOKYIO CTOMMOCTh OCaJTHOW TE€XHUKU MOKa3bIBAE€T U TOT
¢akT, 9YTO poaocibl, MPOAaB OCaJHble MAlIMHBI, OPOLICHHBIC
Hemerpuem Ilonnopkerom mociie HEyJauHOW ocajbl, CMOT-
JIM HA 3TU ACHBI'M MOCTPOUTH OAHO M3 CEMU YyIe€C CBETA —
3HamennToro Komocca Pomgocckoro — orpomMuyto OpoH30BYIO
cTaTyio AnojuioHa Beicotoi Oonee 30 M.

LWTYPMOBBIE JIECTHULbI

LITYPMOBUBIE nectHuiibl ObUH, OYEBHUJIHO, CAMBIM JIPEBHUM
OCaJIHBIM TMPUCITIOCOOICHHEeM. VX MOXHO BUJCThH €Ille Ha erv-
nerckux m3oopaxenusix Bpemer JlpesHero mapcrea QCXVIII—
XXII BB. 10 H.3.). J[s1 obnerdeHus ux mepeaBWKEHUs BIOJIb
KPEIMOCTHBIX CTEH U YJI0OHOI'0 pa3MEIICHUs JICCTHUIBI MHOTIa
3aKpeIUIsIM Ha JICPEBSHHBIX JIMCKOBBIX KOJIEcaxX.

Jlyist TOro 4TOOBI IITYPM CTEH C IMOMOIIBIO JICCTHUI[ OKa-
3aJICsl YCHEIIHBIM, HEOOXOUMO OBbLIO TOYHO PACCUYUTATHh UX
JUIMHY UCXOJS M3 BBICOTHI CTeHbI. OT JIECTHHUIBI TPEOOBAIOCH
OBITH JIOCTATOYHO BBICOKOM, YTOOBI JIOCTUT'ATh BEpXa CTCHBI,
HO B TO )K€ BPEeMs HE CJIMIIIKOM IPEBBIIIAThH MOCIEIHIOW. Eciu
JIGCTHUIIA OKAa3bIBAJIACh CJIMIIKOM KOPOTKOW, BOMHBI HE MOT-
Jiu 100paThCs 710 Bepxa CTEHBI, €CIU CJIMIIKOM JUTMHHOM, 3a-
IUTHUKN CTEHBI MOTJIM JIETKO OTTOJIKHYTH €€.

Kazanoch Obl, MOXKHO cJlielaTh JECTHUILY 3aBEJIOMO JJIMH-
HEE BBICOTHI CTEHBI U MPUCTABUTh €€ K CTEHE 0] OOJIBIINM
yriioM. be3ycioBHO, Takyr JIECTHUIY 3alllUTHUKAM OTTOJIK-
HYTh TPyJHEE, HO MPU 3TOM YBEIUYUBACTCS BEPOSTHOCTH
TOr0, YTO OHA CJIOMAETCs MOJ BECOM B30MPAIOIIMXCS Ha Hee
COJIJIAT; KPOME TOTO, JICCTHHUIIBI 3HAYUTEIIBHO JyInHHee 10 M
OBUIN CIIMIIKOM TPOMO3JKUMH. VIMEHHO IO 3TUM MPUYUHAM
IITYPM C TIOMOIIBIO JIECTHUI[ CUUTAICS HEI(PPEKTUBHBIM, €CIIH
CTEHBI KpernocTu Oblau Bbiie 10 M.

VYunteBas 00a 3tux Qakropa, [lonnbuii cunurtaer, 4ro pac-
CTOSTHUE OT OCHOBAHUSI JICCTHUIIBI JIO KPEIOCTHON CTEHBI JIOJIK-
HO COCTaBJISATH MOJOBUHY JUTHHBI JecTHHIBI [[Tomuonit, 1X, 19,
6—7]. Orcroma, 3Hast BHICOTY CTEHBI, JIETKO OMPEICTUTD JUTHHY
siectHUIbl. Harpumep, eciiu crena umeert Boicoty 10 M, TO HIXK-

HUI KOHEII JISCTHUIIBI HaJI0 YCTAHOBUTH Ha PACCTOSHUM 6 M OT
CTEHBI, a 0011as JUIMHA JECTHUIBI COCTAaBUT OKOJIO 12 M.

[TosTOMY O Ka)aylo CTeHy, Ja)Ke MOJ KaKIbIH KOHKPET-
HBII y4aCTOK CTEHbI, IPUXOAMIOCH JIeaTh CBOO JiecTHHILy. Ecim
KPEIoCTh UMeJia HeCKOJIbKO JIMHUHN YKPEIICHUH, He00XO0IUMO
ObLJIO 3amacaTthCsl ¥ JIECTHUIIAMH Pa3HOH JutnHbl. Hanpumep, npu
ocasie bynmonu B 1351 r. ocaxkaBiive, 3aXBaTHB HHXKHHUN TOPO/I,
HE CMOIIM ITYpMOBATh YKPEIMJICHHUsI BEPXHETO ropoJia, TaK Kak
WX JIECTHHIIBI OKA3aJIUCh CIIMIIKOM KOPOTKHMHU.

Jns onpeneneHus BbICOTHI KPEIOCTHOM CTEHbI Bereuuit
npejyiaraer jpa crnoco6a. JIubo k crperne npuBsS3bIBAIOT TOH-
KyI0 HUTb, BBICTPEIMBAIOT €€ B BEpPX CTEHBI (BEPOSTHO, C IO-
MOIIBIO CTPENIOMETa) M, KOrJa OHa BOTKHETCS, 10 JJIMHE HUTH
HaxoJAT BBICOTY CTEHBI. JInOO MONb3yrOTCS JJIMHOW TEHH,
orOpachiBaeMOl CTEHON BO BpeMs 3akaTta cojHIa. Pacuer
MPOU3BOJIST, CPAaBHUBAS JUTUHY TEHH OT CTEHBI C JJIMHON TEHH
ot 10-¢yroBoro trecta [Beremwit, 1V, 30].

KonuyecTBO mMTYpMOBBIX JIECTHHUI] BO BpeMsi ocajibl ObLIO
orpoMHo. Hampumep, npu ocane Mepycannma KpecTOHOCIIBI
WMENH OJIHY JIECTHUILY Ha KaXKIbIX JBYX peiuapeil. [Ipasna, B
JAHHOM Clly4ae, O4eBUIHO, UIMENNCh B BUJY PHILIApH CO CBOM-
MU OTpsiilaMu coijiat. bojee KOHKpETHBIMU IU(ppaMH MBI pac-
roJyiaraeM B OTHOIIeHUU ocajbl KoHcrantuHonodss B 1453 r.
3nech Typku npuMeHmiiu 0kosio 2000 mTypMOBBIX JIeCTHUIT!

Hcnonb3oBanuck HE TONBKO JIEPEBSIHHBIE JIECTHHIIBI TTOCTO-
SIHHOW JJIMHBI, HO TaKKe CKJIaJIHbIE JIECTHUIIBI M JICCTHULBI U3
BepeBOK M koxu. Hampumep, @penerap (hpaHKCKHii XPOHHCT
VIl B.) mumier, 4To (ppaHKH MOJI30BATHUCH BEPEBOYHBIMH JIEC-
THULAMU. B AnTHoxun y bosmyHpaa Obuia TeHBKOBas JecT-
HUIA, ¢ 000MX KOHIIOB KOTOPOW MMEIUCHh KPIOKH JUIsl 3aKperl-
JIEHHs ee Ha BepXy CTEHBI M y ee ocHoBaHUs. KoxkaHbie U Be-
PEBOYHbBIE JIECTHHUIBl YACTO MCIIOIb30BAIUCH AJISi BHE3AIMHBIX
HOYHBIX aTak. 3a maparmeT CTeHbl MX 3aleIUIsUId TPH MOMOIIH
JUIMHHBIX IIECTOB.

WHorma BMeCTO BEpEBOYHBIX JIGCTHHUI] HCIIOIB30BAIUCH CETH
C KpIOKaMH Ha KOHIIC. AHOHUM Bu3aHTHIiCKUNI TOBOPHUT, UTO
TaKUM CIIOCOOOM YacTO MOJb30BATUCH CTHIITSHE MIPH LITypMe
HEBBICOKHX KPEMOCTHBIX CTeH [AHOHMM Bu3zanrtuiickuii, 261].
DTOT K€ aBTOP OMHUCHIBACT KOXKAHbBIC JIECTHHUIIBI, CIIUTHIC Ha-
oJj001e MeXOB, KOTOpBIE MMOJ1 IABJICHHEM BO3/yXa HayBaJIUCh
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U BBIIpSIMIISUTCH [ AHOHUM BuszanTuiickuii, 213]. OnHako mpou-
HOCTb TaKOW JICCTHUIIBI BBI3bIBAET OOJBIINE COMHEHHS, JAXKE C
YYETOM TOTO, YTO IIBBI JICCTHHIIBI TPOMA3bIBAIIU KUPOM, UTO-
Obl OHM HE TTPOMYCKAIN BO3IYyX.

[Topaxaer CHOpPOBKa, C KOTOPOH MOATOTOBJICHHBIE BOWHBI
MOTJIM B30MpaAThCS MO MITYPMOBBIM JiecTHUIIAaM. Bo Bpems
Cronerneill BoWHBI Mapmain bycuko mpoaemMoHCTpHUpOBal
JIOBKOCTB, CJI€NaB B BO3JIyXE CAJIbTO B TIOJTHOM BOOPYKEHHH,
a 3aTeM B300pasics 1Mo MTYPMOBOH JIECTHHIIE A0 CAMOTO Bep-
Xy 0e3 HOr, IOATATHBAsCH PHIBKAMU Ha PyKax; B 3aBEpIICHHE
MpEeJCTaBICHNs OH CHSUI JIOCIIEXH W MPOJenal BCe 3TO CHOBA,
MOJb3YSCh Tenepb TOJIbKO oaHOW pykoi! Ho eme Gonbine
BIIEYATIISIET TOJArOTOBKAa BOMHOB B LITYPMOBBIX OTpsiJax ac-
CUPHIiLIEB, KOTOpBIE, €CIM BepuTh Oapenbedam, B3OUpannch
1o JiectHuiam 6e3 nomoru pyk! Ilpyu 3ToM Komewu Ky jaep-
KA B IIPABOU PYyKeE KOIIbE, a B JIEBOW LIUT, JIYYHUKHU KE MY/~
PATUCH JaXKe CTPENATh U3 JIyKa MPSIMO C JE€CTHHUIIBIL.

[ToMuMO OOBIYHBIX HITYPMOBBIX JIECTHHUI], BCTPEUATUCH U
BEChMa CJIOKHBIE COOPYXKEHHsS, OCHOBY KOTOPBIX Takke CO-
CTaBJISIIIA JIECTHUIIBI. Tak, AHOHMM BuzanTuiickuii jaer omnwu-
caHWE JIECTHUIBI Ha KOJIECHOW miuaTdopMe ¢ MepeKHIHBIM
MOCTHKOM. Poiib MocTHKa MrpaeTr BTOpas JIECTHHIIA, CKpel-
JIGHHAs C HIDKHEH, OCHOBHOM, C MOMOIIBIO CTEPXKHS. DTy BEp-
XHIOIO JIECTHHILY OOIIMBAIHM JOCKAaMH U MOJHUMAIHN U OMyCKa-
1 Ha kaHatax. OCHOBHas JIECTHHUIA MMeNa CTYNEHbKH, KOTO-
pbie ¢ 00erX CTOPOH BBICTYNANIN 38 BEPTHUKAJIbHBIC CTOHKH.
B »THX BBICTyNax mpOCBEpJIMBaId OTBEPCTHUSI U MPOIYCKAIH
4yepe3 HUX HATSAHYThle BEPEBKH, KOTOPHIE MPUAABAINA BCEMY
COOPYXEHHUIO MPOYHOCTh. KpoMe TOro, HUKHIOK JIECTHHILY
¢ukcupoBanu Ha MecTe pacTshKkamu. OCHOBHasl JIGCTHHUIIA U
nepekuIHOH MOcTUK (puc. 32) IOMKHBI OBUIM UMETh TaKYIO
HIMPUHY, YTOOBI 110 HEH CBOOOJHO B30MpAHMCh TPU-TIATH Ue-
JIOBEK OJHOBPEMEHHO B TOJHOM BOOPY)KEHHH. B BBICOTY HMK-
HSIsL JIECTHHIIA JOJKHA OblIa MPEBHIIIATH BBHICOTY CTEHBI MO
kpaiineit mepe Ha 0,9 M. Takum 00pa3oM, MEPEKUHYTHIA MOC-
THUK UMEJ HEKOTOPBIH HAaKJIOH K CTEHE, YTO, O MHEHHIO AHO-
HuMa BuzaHTHiickoro, cnoco0cTBOBaNo 00Jiee IHEPTUUHON
aTake conjat. [y 3aMTBl OT CTpel 3alIMTHUKOB KaK OCHOB-
HYIO JIECTHHUIY, TaK ¥ MEPEKUIHOW MOCTHK 3aKpBIBAIH IIKY-
pamu [Anonum Buzantuiickuii, 256—258].
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Eme Oomee ClOKHBIE KOH-
CTPYKIIMM JISCTHUI[ TMpeJyiaraer
Amonmomop [Amonmomop,
176—185]. OcHOBY ero KOHCT-
PYKLHI COCTABIISIFOT COEIMHEHHBIE
BMECTE CEKIUH JIECTHUI] JUIMHOU
3,5 M. Takue necTHUIBI, IO €ro
cJIOBaM, OBLIO JIETKO MEPEBO3UTH
B 0003e, a B cllyyae mITypMa W3
HECKOJIbKUX TaKuX CeKIui
cobupanu OJTHY JISCTHUILY
HY>KHOW JUIMHBL. M3 Tpex cexkuuii %
JIETKO ToJiydajach JIECTHHIA %
qnuaoi okono 10 M. JlecTHHIIELI
COCJMHSJIUCh BEPXHUMU M HUXK-
HUMH KOHI[AMH, TIPUYEM KaykKaas Puc. 32. JlecTHuua c nepe-

KMOHLIM MOCTUKOM. [10 KHU2e
HUOKHSAS JIECTHULA ObIa WIMPE 00 vo B ina ik oo o
BEpXHEH Ha TOJIIUHY

«MHcmpykyuu no
BBICTyHAOMUX KOHIIOB. Eciu ke MOMUOPKemuKe»
HY)XHO ObUIO coOpaTh OoJiee JUIMHHYKO JIECTHHUILY, Ha-
MpUMEp M3 YEThIPEX CEKIIMH, TO JICCTHHIIbI HAKJIAJ[bIBAJIUChH
JIpYyr Ha Jpyra Ha PacCTOSHHUE JIBYX CTYIEHEW M CKperuis-
JIUCh JKEJIE3HBIMH WM JICPEBSIHHBIMU OOJITAMHU, a KOHIIBI Jie-
CTHHUI] OOMBaJIUCh C OOKOB >KEJIE3HBIMH I10JIOCAMH, YTOOBI
OHM HE€ TPecHYJHM mnoj Harpyskoil. Kpome Toro, Ha xaxaoi
JICCTHUIIE caMasi HHDKHSIS, CPEJHSS U BEPXHsSI CTYNECHbKHU
TaK)Ke OOIIUBAIUCH KEIC30M.

OTO coopyX,eHHe U3 HECKOIbKUX JIECTHHUI] YCTaHaBINBA-

7Y Ha TIaTQopMy, BEpOATHO, MEPEIBUTABIIYIOCS Ha KoJe-

* K corkasieHnIo, TOJUIMHHBIE PUCYHKN AHOHMMa BusanTuhiickoro,
KOTOPBIMHU OH TOSICHSUT CBOM TEKCT, TakK K€ KaKk ¥ PUCYHKH ATIOJIIOI0pa
n AduHes, He COXpaHWIUCH. Te JKe PUCYHKH, KOTOpbIE BCTPEUYAIOTCS B
COBPEMEHHBIX MYOJHMKALUIX STHX aBTOPOB, OBLIM SIBHO CHIEJIAHBI 110~
3JIHEE M, BEPOSITHO, JIMIIb T10 MTPEAIIONOKEHUSIM Ooiee TIO3JHUX Tiepe-
MUCYUKOB. HacTo OHM HE COOTBETCTBYIOT TEKCTY, M OTHOCUTHCS K HUM
HaJI0 ¢ OOJBIION OCTOPOKHOCTHIO. [109TOMY 51 IPUBOXKY JIMIIL HEMHO-
THe U3 3TUX WUIIOCTPAIM U TONBKO B TEX Cllydasx, Korjaa, Ha Mo
B3IUIAAZI, OHM COIIACYIOTCS C TEKCTOM.
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Puc. 33. JlecTHuLa ¢ nepekMaHbIM MOCTUKOM

cax, XoTsi caM Anoiwiogop o0 3toMm He roBopHT. K camoii
BEpXHEH JICCTHUIIE MPUKPETUISIIA JTUOO TEePEKUIHOM MOCTHK
(puc. 33) 1st mITypMa CTEHBI, JIMOO NTMHHYIO CY)KUBAIOIILYFO-
cs1 OaJIKy C BBIJIOJIOJICHHBIM B HEH MOJIYKPYIJIBIM JKEI000M,
C TIOMOIIIBIO KOTOPOM BparoB Ha CTEHAX MOJMBATH KHIISIIAM
MaciioM i KunsStkoM (puc. 34). Dra Oanka Obuta JUIMHOM
He meree 30 ¢yros (8,9 M) u moaBemMBaNIach HE 3a IIEHTP,
a OmKke K 3aJHeMy, 0oJiee TOJICTOMY KOHILy (Ha paccrosi-
HHUU OKOJIO 2,4 M OT KOHI[A). YTPaBSUIA €F0 MPU TTOMOIIH
KaHaTa, MPUKPEIUICHHOTO K KOPOTKOMY KOHILy, — KaHat
yICPKUBAJ BCIO OATKY B TOPH30HTAIHLHOM TIOJIOKEHHUH, KOT-
71a ’Ke ero OTITyCKaJIH, TIepetHuH, 0oJiee UTMHHBIA KOHEIl caM
omyckaicsi. OKoJI0 MecTa Tmo/iBeca B Keno0 MoMelian Bo-
POHKH, 9TOOBI OOJIErYHTh 3aJIMBAHUE KHUIKOCTH. Ha mepe-
JTHH JKe KOHell OaIKK BEeIIall MEIHYIO CETKY, KOTOpast
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pacnbusIa CTPYIO KUIKOCTH Ha OOJIbIIEe MPOCTPAHCTBO.
Kumnsiiee Maciio wiv Boy JOCTaBJISUTH HaBepX MPH MTOMO-
IIIA KaHaTa, MPOIYIIEHHOTO Yepe3 KOJIECO, MPUKPEIIICHHOES
K BEPXHEMY KOHILYy JICCTHHUIIbI. HaxoauBinuecs BHU3Y TO-
MOIIHUKK TSHY/IM 332 KaHAT, W MyCThIC BEApa IUTH BHH3, a
MOJIHBIE — BBEPX, 00eCeynBasi MOCTOSHHOE MOCTYILICHUE
KHUIKOCTH.
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Puc. 34. CoopyeHue 13 NecTHUL, AN NonMBaHUs 3alUTHUKOB
KUMATKOM WMN KANSLUM MaCriom
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Pwuc. 35. JlecTHuua Ha kornecHow nnaTtdopme, no Bantypuo, 1472 .

KapaOkaromuecss 1Mo jJeCTHUIAaM BOWHBI OKa3bIBaJIUCh B
Ype3BBIUAHHO HEBBITOJHOM MOJOKeHUH. OHU HAXOIUIKUCH
HUKE 3AIUTHUKOB U HE MOTJHU MOJHOIEHHO 3aKPBIBATHCS
muTamMu. OCakJ€HHBIC K€ HE TOJBKO PAaCCTPEIUBAIU HX
W3 JIYKOB, apOajieToB W Tpalieil, HO U cOpachiBaJii Ha HHX
pasnuuHbIe TSOKEAble MpeaMeTsl (KaMHU, OpeBHA, TOpsIIue
00YKH CO CMOJIOH, SAMUKK ¢ KAMHSIMHU W TIp.), MOJUBATH KH-
MSITKOM, TOPSYUM MAcCJOM WJIM CHIMAJdN UM Ha TOJIOBBI pac-
KaJIEHHbIN Tecok. JleiicTBHE pacKaJeHHOro Mecka ONUCaHO
Huomopom B smu3ozae ocaabl Tupa (cMm. ocaay Tupa B ria-
Be «3HAMEHHUTHIE OCAIBI»), a TOPSIUEro Macia, KOTOpOoe HC-
MOJIb30BAJIM 3HAYUTENIBHO pexe 0oJiee JeMIEeBbIX KHUIISTKA
nin necka, — Hocudom dDiaBuem™ B 3mu3oje 000pOHBI
HNoramatel (cM. ocany HMoramaTtel B riaBe «3HAMEHUTHIE
0Cabl»).

Berenuii onucelBaeT Takke IUJIETEHbIE KOP3UHbI, HAIOJI-
HEHHbBIC KaMHSMH, KOTOpPbIE CTaBHUJIM MEXKIY JABYX 3YyOIlOB
CTEHBI TaK, YTO, €CIIM Bpar, MOJHUMAsICh IO JIECTHUIIE, CIIer-
Ka MX KOCHETCS, KAMHU BBICHITISTCS €My Ha TOJIOBY. DTH KOp-
3UHBI HA3BIBAJINUCH Memaina (MeTennaa), BeposiTHO, OT Ma-

* (draBuil IPUITUCHIBACT H300PETEHNE ITOTO CPECTBA JIMYHO cede,
OJIHAKO 3TO HUKAK HE COOTBETCTBYET JICUCTBUTEIILHOCTH.
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TeJla — «HOYHOI'0 TOpIIKa»
(commarckoe octpoymue) [Be-
renuit, 1V, 6]. Uuorma mrypmy-
IOIUX JIOBWJIM C TIOMOIIBIO TOJ-
CTBIX JIBHSIHBIX CETeH, KOTOpBIE
3a0pachiBaji Ha HaXOJUBIIUXCS
BOJIM3U CTEHBI BOWMHOB, a 3aTeM
MOATATHBAIH CeTH  HaBepx
BMECT€ ¢ OECIOMOIIHBIMU
IUIeHHbIMA  [AHOHMM Bu3aHTHii-
ckuit, 261].

[To-BUAMMOMY, CaMBIMH W3-
MOONEHHBIME  OpYAUSIMUA  000-
POHBI OBLIM TsDKENbIe KaMHH, [
paar  KOTOPBIX  3AN[UTHHKH ||
MHOTJa JIaXe pa3jamMbIBajd COO0-
CTBEHHBIC KPENOCTHBIC ~CTEHBI [ WiTypm ¢ npumeHe-
WM f0Ma  ropoa (HaHpI/IMep, B huem NnecTHuu. ObpaTute
894 r. B bepramo u B 1565 I. HA  guumanue, ak nectHLy
Manwte). 3Bammutaukn Kpewma, sakpennsior BHusy, BGusas
oTOuBasich oT apmuu Dpuaprxa KnmnH
Bapbapoccel, Opocaiii pacKaJeHHbIE TSDKEIbIC JKEIE3HbIC
npeaMetsl ¢ mmnaMu. OcakJeHHbIe BUKMHTAMH TMapriKaHe
JIMJIM Pa3orpersii Bock U cMoiy. Ho caMoe sk3oTtuueckoe
opykue mnpuaymanu xutenu Yecrepa, KOTOpbIE, 000pOHSss
CBOM ropoji oT BUKMHTOB B 918 T., cMemuBad 3J1b C BOJIOM,
KUISATAJIM ATy CMECh B KOTJIaX, a 3aTeM BBUIMBAJIM €€ Ha
MPOTUBHUKA, MPU STOM «Ero KOXKa Clie3ayia»; IMO03JIHEe OHU
Opocaii Ha HECYACTHBIX aTAKYIOIIHMX €IIe U MTYCSITUHBIC YIIbH.

Ecnu atakyromnpe MpuOIMKaInch K BEPXy CTEHBI, X Ha-
YMHATM TOPaXaTh KOMBSIMH M JPYTHM IPEBKOBBIM OPYKHEM.
Kpome Toro, gecTHHILY, MOTHYIO BOMHOB, MOTJIM OTOPOCUTH
OT CTCHBI, ¥ BOUHBI ¢ OOJIBIION BBICOTHI Majajld Ha 3EMITIO
uia B poB. OCOOEHHO JIETKO OBbLJIO OTOPOCUTH JICCTHHILY, €CIIU
ee JuinHa Obuia Oobie Tpedyemoii. iHTepecHo, 4To mnpu oca-
ne Ilontopcona Bo Bpemst CtonerHell BOWHBI IPUCTAaBHYIO Jie-
CTHHMILY OT CTEHbI OTOPOCHIIA JIaXKe MOHAIIIKA, CeCTpa KOHCTEO-
ns1t XKronbenHa [[rorekiena.
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NMoABMXHbIE MNMPUKPLITNA

CAMBIM npocThIM 3alIUTHBIM TPUCIOCOOIEHUEM OCaXaa-
IOIUX ObLT OOJIBIION, TaK HA3bIBAEMbIH OocajHbld muT. [lep-
BbIC U3BECTHBIC HAM U300pa)KEHHUs OCAJHBIX IIUTOB BCTpEYa-
10TCsl Ha accupuiickux Oapenbedax |X—VII BB. mo H.3. Accu-
puiickue MHUTH (ceppxonsvt) OBITH HECKOIBKO BBIIIE
YEeJIOBEUECKOr0 pPOCTa M 4YacTO BBEPXY 3aru0ajivuch BHYTPb
(puc. 13, 37). Ix ymupaau B 3eMJII0 U YACPKUBAIH 38 PYUIKY
crienuagbHble BOMHBI (IepkaTtenu mutoB). Hu Ha oxHoM Oa-
penbede HeT M300paKEHUsI ATUX IIUTOB aH(ac, OJHAKO, OYe-
BHJIHO, OHU OBUIM JIOCTATOYHO IIUPOKUMHU, YTOOBI 00ECIICUUTh
3alUTY JIBYM-TPEM BOUHAM.

I'peku yxe pasnudanu serkue (epeu. laisa, ampeloi) u 13-
xenbie (epeu. gerrochelone) ocagubie MUTHI, CIUIETCHHBIE U3
MPYThEB M MEPEHOCUMbIC Ha pykax. CTallMOHAPHBIE OCaIHbIC
IIUTHI M3-332 TPOCTOTHI UX HM3TOTOBJICHUSI OCTABAJIUCH IOITY-
JIIpHBI BO Bce BpeMeHa. B CpenHeBeKkoBbe OOJBINON JIepeBsH-
HbIA OCAJHBIM IIUT NOJYYHJI Ha3BaHUE MaHmaen, TPUYEM, To-
X0K€, Ha3BaHUE ATO OTHOCHJIOCh KaK K CTAllMOHAPHBIM IIH-
TaM, TaK ¥ K MOOWJIbHBIM IIHTaM Ha Konecax (puc. 38—40).

B XV B. nosiBuiuch Tak
Ha3bIBaeMbIe OOJIBIINE nAGe-
36l — JIEPEBSIHHBIC, TOYTH B
pOCT delloBeKa IIUThI, OO0TS-
HYTble KOXei. B BepTukaib-
HOM TIOJIOXKCHUU JMOO OHHU
YACPKUBAIUCH TIPH TOMOIIHU
pacropku, au00 MX JepKalu
3a pyuky. Hekoropsie ma-Be3bl
VMMEJIA CHU3Y JKEJIC3HbIC IIHIIBI
JUIs. BThIKaHusi B 3emito. [lo
HeHTpy OoJjiee MO3THHUX MaBe3
el  BEPTUKAJIBbHBIA, TOJIBIA
BHYTpH BBICTYTI, CBEpXY
MEePEeXOAUBIINNA B OCTPUE WJIH,
Ha000pOT, PaCIIUPSBILIUICS B
Pwuc. 37. PasHoBugHoctn  BHJIC YalllHd. Cnepean maBe3sbl
aCCUPUNCKMX OCafHBIX LUWTOB MMOKPHIBAJIIM TOHKHM MEJIOBBIM
ANS NPUKPLITUS NYYHUKOB  "pyHTOM 1

Puc. 39. Mantnet XX B. Pycckasi Modersb



Puc. 40. ManTnet XX B. BputaHckas moaens (B NONOXeEHUsX Ans
605 1 TpaHCNOPTUPOBKM)

OoraTto packpamuBaiu. Hepeako Ha HUX HAaHOCHIIU Trepalib-
AMYecKre dMOJeMbl U PEIUTHO3HbIC HaaNUCH (Hampumep:
«[Tomoru, [leBa Mapus!», «[lomoru, cBsSTO# phIlIAph, CBS-
Toit ["eopruit» mimm Oubnelickoe cioBo «agla» — mo nepBbIM
oykBam m3peuenus «Atha gibbor leolam, adonai», koropoe
o3Hauaer «Thl CHIIEH, TOCIOAWH BeuHocTH»). HekoTopeie ma-
BE3bI OBUIH CTOJIb BEJIMKH, YTO 32 HUMH MOTJIM YKPBIThCS Cpa-
3y ;ABa 4enoBeka. OTAeIbHbIC SK3EMIUISIPbl CHA0KAINCh JakKe
CMOTPOBBIMU OKOLIKaMU. Bo Bpemsi ocapl 3a maBe3amu, Kak
M 32 JIPyTUMHU OCaJHBIMH IIMTaMH, YKPBIBAJIUCh CTPEIKH (JTyd-
HUKH, apOajJeTynku, apkeOy3upsl), B 3a7a4y KOTOPBIX BXO/H-
JI0 TOJITAaBUTh OTOHb 3aIIUTHUKOB (puc. 41—44).

Tsxensle ocagHble HIUTHI HA KoOJiecaX, KOTOPhIC M3-3a MX
Beca MPHUXOJMIIOCH IEPEBO3UTh, BIIEPBLIC BCTPEUAIOTCS y Tpe-
KOB (epeu. chelone chostris). PumisiHe Ha3pIBaal WX TUIETE-
HBIMH 3aropojakamu (miymesmu — ot aam. plutel) [Beremwmii,
IV, 13—15].

[MnyTen mpencraBisiin coOOM MOABHIKHOE MPHKPHITHE,
CIIeTaHHOE M3 XBOPOCTa «HAINOA00ME apKU» M MOKPBITOE KH-
JIMKUICKUMH KO3bMMH ITOKpBIBAJIAMHU UM KoxkaMu. Ilepensu-
rajgoch 3TO COOPY)KCHHE Ha TpeX HeOOJIBIINX KoJiecax, OJHO
M3 KOTOPBIX HaXOAMJIOCH MOCEepenHe, a JABa JAPYruX — clie-
penu 1o Ookam. biiaromapst Takoil yCTaHOBKE KOJIEC JIOCTHTIaA-
Jach 3HaYUTENbHAs MOOMIBHOCTh M IUIyTEsl JIETKO MOBOPAYH-
BaJlaCh B JIFOOYIO CTOPOHY. 3a IIyTesIMU OOBIYHO CKPBIBAIKCH
CTpEJIKM W TPAIIHUKH, KOTOPbIE CBOMM OTHEM IBITAJIUCh MPO-
THATH 3aIUTHUKOB CO CTeHBI (puc. 45).

o

Puc. 41. MNaBe3skl.

Bsepxy: HemeLkne naeesbl, okono 1400 r.; sHu3y: n3obpaxeHus nases
13 apceHarnbHbIX KHUT nmnepatopa Makcumunuana |



Pwuc. 42. BouH ¢ py4HULen 3a naBe3on

[IpocThie KpbITHIE HaBechl 0e3 Koyiec, MEPEHOCHMbIEe Ha
pykax, HanOoJiee U3BECTHBI MOJ PUMCKUM Ha3BaHUEM GUHEll
(zam. vine). Amommomop (Il B. H.3.) Ha3BIBaeT UX amneramu,
AunoHuM BwuzanTtuiickuii (mpeamnonoxurenbHo X B. H.3.) —
«4yeperiaxamu M3 BUHOIPAJHBIX J103», a Beremuii roBoput, 4To
BHUHEH — Ha3BaHMe, yHoTpeOJsBIIeecs IPEBHHMH, B €ro ke
Bpemst (okomo 400 1. H.3.) 3TH COOpPYKEHUS OBIITH U3BECTHHI B
COJIIATCKOM W BapBapCcKOM 00MXone Kak xaysuu (MakeIoH-
CKO€ CJIOBO, 0003HAYaloIIee IUIAIY C IUPOKUMH MOJISIMH, TPH-
KpbITHE OT COJHIA WK Kpbilty) [Anosmnonop, 142; AHonum
Busantuiickuii, 208; Berenwii, 1V, 15].

Bumneii (puc. 46) npencraBiisiiin co00il OTKPBITHIE C JIBYX
CTOPOH HaBECHI, IIMPUHON pUMepHO 2,4 M, BBICOTOH MpHUMep-
HO 2,1 M u nuHOM okoJi0 4,8 M. OCHOBY KOHCTPYKIIUH CO-

0

CTaBJISUTM BEPTUKAIBHBIC KOJbSl HEOAMHAKOBOW JUTMHBI: Ooliee
JUTMHHBIE OBUTM BBICOTOH B MOJTOpPa YEIOBEUECKHX pocra, 0o-
Jlee KOPOTKME — B POCT 4elloBeKa. BepTUKallbHbIE KOJIbSI CO-
eIMHSUTNCh TOPU3OHTAIBHBIMH JUIMHOW okoio 1,5 m. CHuzy
BEPTUKAJIbHBIE KOJNbS 3a0CTPSUIM, YTOOBI UX MOXHO OBLIO BO-
TKHYTHb B 3emito. CBepxy Kapkac MOKpPbIBAIM BHHOTIPAAHBIMU
Jo3aMH. 3aTeM crepesid, CBepxy U ¢ OOKOB BCIO uepernaxy 3a-
KpbIBAJIM KOXKAMHM, ITPUYEM CBEPXY KOXKH PACIOJIArajIlcCh B JIBa
ciosi. Koxu crieruanbHO He HATATMBAIU, U OHM CBUCAJIM CBO-
00JTHO, YTO 3HAUMTEIHHO JTyYIlIe OCIAOISIIO CUITY METATEIbHBIX

Puc. 43. ApbaneTuuk, CTpensiowuii n3-3a naBesbl



Puc. 46. Bunesi

cHapsA0B. BuHest Oblia TOBOJIBHO JISTKUM COOPY)KEHHEM, U
COJJIATHI TPOCTO TIEPEHOCHIIN €ro Ha pykax. Takue HaBeChl W3-
TOTOBJIAJIA B 3HAYUTCILHOM KOJIMYCCTBE U COCTABJIAJIM B pAd, B
pe3ysbTaTe 4ero o0pa3oBbIBAJICS KPbITHIA mpoxox (puc. 47),
10 KOTOPOMY OCa’kJAl0IlKe MOIJIM 0€30I1acHO MPHOIMKATHCS
K YKPCIIJICHUAM OCaXKACHHBIX.

Puc. 45. AHTnuHas nnytes Puc. 47. KpbITbIt NPOXOA, COCTaBEHHbIN U3 BUHEN



Myckyramu* (nam. rausculi; «IpoJIOMHBIMHU TMajiaTKaAMU»)
Beremmii Ha3pIBaeT COOPYKECHUSI MEHBLICTO pa3Mepa, HO, BH-
JIMMO, TIOXOXei (opMBbI, MO/ 3alIUTOI KOTOPHIX BOWHBI YHUY-
TOXAaJIM MPOCThIe 0OOPOHHUTEIBLHBIC COOPYIKEHHUS 3aIIUTHUKOB
(masmucasp), 3amoNHsUIM PBBI U YTPaMOOBBIBAIM 3€MJTIO, YTO-
ObI OcajiHbIe OAlllHU MOTJIM TIOIOMTH BIUIOTHYIO K cTeHaM. CBoe
Ha3BaHME MYCKYJIbI MOJYYUIH OT MOPCKOTO XKUBOTHOIO —
pbiObI-TonMana. «[logoOHO TOMY, Kak MOCIEJHHE OKa3bIBAIOT
MOMOIIL U COJICHCTBUE KHUTaM, <...> TaK U 3TH MaJIeHbKHE Ma-
HIMHBI, TIPUCTABJICHHbIC K OOJBIINM OAIllHSIM, MMOJTOTOBJISIFOT
JIOpOryY JUIsS UX MPOJBIIKSHUS M 3apaHee yKpeIuisoT ee» [Be-
renwit, 1V, 13—16].

CloXHBIC TTOJBIKHBIC TIPUKPBITHS, OOBIMHO Ha KoJiecax, Ha-
3BIBAJICHh B JAPEBHOCTH uepenaxamu** (epeu. chelonai, nam.
testudines). Ha3sanne pOMCXOMUT ¥3-3a CXOJCTBA C UEPEMaxoi,
npaBjia, HESICHO — TO JIM M3-32 MEUIUTEIBHOCTH MepPeIBIKE-
HUSI, TO JIM M3-3a TOr0, YTO TAKOE COOPYKEHHE C TapaHOM TO
BBICOBBIBACT, TO MPSYET «rOJIOBY». Uepenaxu ObIBaJIM pas3iny-
HOM KOHCTPYKIIMHM ¥ Ha3bIBAIUCH [10-Pa3HOMY B 3aBUCHMOCTH
OT TpeJHa3HaueHMs, HANPUMeEp: TapaHHbIe uepenaxu (zam.
testudines arietariae), moakonubie yepenaxu (art. testudines
aggestitiag). YcTpoicTBO TapaHHOM, MOJKOMHON Yepernax u ue-
penaxu Juisi OypaBoB OyJieT pacCMOTPEHO HUXKE, B pasjienax,
MOCBSIIIICHHBIX COOTBETCTBEHHO TapaHaM, MOJKONaM U OypaBaMm.
371ech e Mbl yIIeJIMM BHUMAHUE Yeperaxe JUisl 3aChIllaHus PBOB,
a TaKKe uepernaxe ¢ KIOBOM M HBOBOI depernaxe.

Yepenaxa s 3acbimanus pBoB (puc. 48) nMena ocHoBa-
HUE B BHJIE KBaJlpaTa cO CTOpOHaMU JJIMHOH 6,2 M. BeicoTa ee

* Jle Boak [56, ¢. 203] mosaraer, 4TO MYCKYJIbI U Yepernaxu Mpe-
CTaBJISUTH COOOM OJIHO M TO e — raJjiepeH, MOCTaBJICHHBIC Ha KoJeca.
A B. B. sIkosies [67, ¢. 34] BooOIIIE CKIIOHEH PACCMATPUBATH MYCKYJIbI
KaK BUHEH OYeHb OOJIBIINX Pa3MEPOB C TAPAHOM BHYTPH U C HAKJIOHHBIM
[IUTOM Criepei. [Ipy 3TOM OH, BHE BCSIKOTO COMHEHUS, ITyTaeT HA3Ba-
HUS yepernaxa, BUHes: 1 MycKyi. O0a 9TH yTBEpK/ICHHSI HECOCTOSITENb-
HBI, TAK KaK aHTHYHbIC aBTOPhI PACCMATPUBAIOT BCE 3TH COOPY)KEHHSI, KaK
HMEOIINE Pa3Hy0 KOHCTPYKIHIO (Hanpumep, Bererwit, 1V, 13).

** Uepenaxa UMeJa U Apyroe 3Ha4eHHe, a IMEHHO: 00€BOE MOCTPO-
eHKE, B KOTOPOM BOHMHBI 3aKPbIBAJIKCh IIUTAMH CIIEpPEd, ¢ OOKOB U
cBepxy (cM. HUKeE).

ez

Puc. 48. Yepenaxa aons 3acbinaHvsi peoB

cocraisiia 2,7 M. Criepei Kpblilia BbIJIaBajiach 3a MpeJielibl OC-
ToBa npuMepHo Ha 3,5 M. CoopyKeHHE Nepe/IBUTAIIOCh Ha ue-
ThIpex kKosiecax auamerpom 1,3 M u tommuuon 0,3 m. Kper-
my ¥ OOKOBBIE CTOPOHBI uUepenaxu MOKPBIBAIH JOCKaMH,
3aTeM LWHOBKaMH M3 CBEXHX IMPYThEB M, HAKOHEI, HEBbIJIE-
JAaHHBIMU KOKaMH, CIIMTHIMH BJIBOC€ U HaUYWHEHHBIMH BOJIO-
pOCIAMU WJIM MSKMHOH, pa3MOYEHHON B ykcyce. ['oBopsrT,
YTO Takas 3alliTa NpeloXpaHsula yepenaxy He TOJIbKO OT
3a)KUTaTeNbHBIX CTpeNl, HO M OT KaMHEH, BBINYIICHHBIX H3
Oamnuct. MHOrma cBepXy Ha TakoW uepemaxe ycTpauBalid
JomaTelii OpycTBEp, © B TaKOM BHJE uYepernaxa Moria Hc-
MOJIb30BaThCsl HE TOJILKO JUIsl 3aChIlIaHWS PBOB, HO U B Kaue-
cTBE HaOIIOAAaTeTbHOrO MyHKTa. Takasl yepernaxa, BEpPOSITHO
n3-3a OOJBIIEro Beca, MOIJa MepeBUTaThCsl M Ha BOCBMHU KO-
necax [Butpysuit, X, 14, 1—3; X, 15, 1; Adwuneii, 16—19].

Uepenaxa s 3achlllaHUs PBOB MOTJIA MCIOJB30BATHCS U
HEMOCPEICTBEHHO ISl TIPEOAOJICHHS PBa, €CH CIepen K Heil
Ha BPAIIAIOIICHCS OCH MPUKPEIUISIIN TEPEKUTHON MOCTHK (pHC.
49 u 50). [Ipu nmomomM BEpeBOK €ro MOJAHUMAJIH B BEpPTH-
KallbHOE TOJIOXEHHE, MOABOIMIN Yeperaxy K Kpaw pBa, 3a-
TEM BEpPEBKU OCHAaOISIIN, U MOCTHK TOJ] TSXKECThIO COOCTBEH-
HOTro Beca majaj, odpa3ys mpoxoj depe3 poB [AHoHUM Bu-
3anTHiickuii, 259—260].

OTaenbHOTO yIOMHHAHUS 3aCIy’KHBAIOT OMUCHIBAEMbIC
AHoHMMOM Bu3zaHTHiickuM dYepenaxu ¢ KJIIOBOM M HBOBbBIE
yepenaxu. Bce 9To NpUKPHITHS, KOTOpPbIE HE cHA0XKalu
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Puc. 49. Yepenaxa ans 3acbinaHusi pBOB C NePeKUaHbIM MOCTUKOM.
o kHuze AHOHUMa Bu3aHmuticko2o
«VIHCMpyKUUS Mo MoSIUOPKeMUKe

Puc. 50. L-Iepenaxa Onsa 3acbinaHna pBoB C NepeknaHbiIM MOCTUKOM.

PekoHcmpykyus

Puc. 51. Yepenaxa ¢ knoBom

KoOJIecaMH, a MePeHOCHIIN Ha pykax. Yepenaxu ¢ KIroBOM (puc.
51) umenu Tpex- WIN MSATUYTONBHYIO paMy, HAlpaBICHHYIO K
NPOTUBHHUKY OCTPBIM yrioM (oTkyaa u Ha3Banue). OHU ObUTH
MaJICHbKUMHU, YTOOBI MX MOXHO OBLIO JIETKO U OBICTPO COOM-
paTh ¥ TEPEHOCHTh, HO HCIOJIb30BAIUCH B OONBIIOM KOJIHYE-
crBe. BmecTo konec y HUX ObUIM Kele3HbIe TBO3AM, C MTOMO-
LIbI0 KOTOPBIX Uepernaxa yAep:KUBAIACh HA MECTE, U MOJIOP-
Ka JIs NpHUAaHus UM ycToiumBocTH. VBOBBIE uepenmaxu
BHEITHE TOXO/AMIIM Ha Yepernaxu C KIOBOM, HO OBbLIM Jierye
nocienHux. Mx mienu U3 CBEXUX UBOBBIX NPYThEB WU U3
BETBEH TaAMapHUCKOB U JIUII.

Uepernaxu ¢ KIOBOM U MBOBBIE UEpENaxyu UCIOJIb30BAIUCH
MPH WTYpME KPErnocTel ¢ KpyThIMU CKIIOHaMH, TaK Kak Ojaro-
Jlapsi CBOEMY «KJIIOBY» OHH JIEIKO OTKJIOHSUIM CKaThIBAE€MBbIE
Ha HUX KaMHH. B TO e Bpemsi «I10/IBUKHBIE CTEHBD (T10-BUIH-
MOMY, IPUKPBITHS TUIA TUTYTEH), CIUIETEHHBIC U3 MBOBBIX MPY-
ThEB M MMEIOIINE 3aKpyriieHHyo Gopmy, AHoHUM BusanTuiic-
KAW PEKOMEHYeT MPHUMEHSTh TOJIbKO Ha abCONIOTHO POBHOMN
MECTHOCTH, TaK KaK OHHM HE€ BBIJEPKUBAJIU YJIAPOB TSAKEIbIX
KaTSIIUXCs npenamMeToB [ AHOHMM Buzantuiickuii, 207].

B cpenHue Beka BUHEHW M 4epenaxy MOJy4ald pa3IudHbIe
HAa3BaHHUsI, HAIIPUMEP: COBA, MBIIIb, Jacka, Kpeica. Ho cambiM
W3II00JICHHBIM TPO3BHIIEM ISl 9TUX COOPYNKEHUU ObLIO
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Puc. 52. BouH, yKpbIBLLUMICA B NIIETEHOW KOP3NHE

«komka» (cat), KoTopoe OHU TOAYUYHIH Oyarogaps Crocoo-
HOCTH TIOJIKPAJIbIBAThCS K CTEHE, MOJJOOHO KOIIKE.

Ha onHom m3o0pakennn XV B. MOXHO BUJICTh €IlE OJMH
BapUAHT NPHUKPBITUS — KOP3UHY, CIUICTCHHYIO U3 HMBOBBIX
NpyTheB. DTO ObLJIa UCKIFOYUTEIBHO HHMBUIyaJIbHAS 3aIHTa
— BOWH HaJIeBaJl KOP3UHY M MEpEeABHUrajics BMecTe C Hei
(puc. 52). B xop3uHE MpOAEIBIBAIM CMOTPOBOE OKOILIKO HJIH
1IEJTb.

Ocob6oro pacnpocTpaHEHHUs] 3TH KOP3WHBI, OYEBHIHO, HE
MOJYYHITH, TaK KaK O HUX HE YIIOMHHAIOT HU aHTUYHbIC, HU
CPE/IHEBEKOBBIC aBTOPHI, a NU300pakeHUE BCTPEUACTCS JIHIIb
OJMH pa3, mpuueM gatupyercs Toiabko XV B. Xopormiel 3a-
HIMTHl TH TJIETEHbIC KOP3UHBI MPEJOCTABUTh HE MOIJIH, U
HaBEPHsKA OHU JIErKO MPOOMBAJIKMCH BBICTPEIIOM M3 PYYHHIIBI,
apkeOy3bl HJIM MOIIHOTO apOajiera.

Co BTOpOIi MosoBUHBI XV B. MOIIb OTHECTPEIBHOTO OPY-
KUl CTalla CTOJb 3HAYUTEIBHOW, YTO JEPEBSIHHBIC OCAHBIC
HNPUKPBITHS (MaHTIIETHI, BUHEH, yepernaxu) 0Ka3aluch Co-

9%

BEpIICHHO Oecroyie3Hbl M 0ojee He MPEeAOCTABIISIN HaICK-
HOTO YKpbITHs. BMECTO HUX HAlLIM NpUMEHEHHE Typhl (KOp-
3MHBI C 3emiiell) U QammuHbl (CBsI3KH XBOpocTa). boibiioe
3HaYEHUE MPUOOpENH W 3eMISHbIE OCaJHBIE COOPYKCHHS:
TpaHIIEeH, BaJlbl U HAChINU ISl OpyauiHbIX Oatapeii. Ilo-
3aHee, B Hayane XX B., KOJIECHBIE MAHTJIETHl CHOBA HEHA-
JIOJITO BO3POAMIIMCH, HO TOJBKO JIeNlalii UX YK€ U3 CTajlH, a
HE U3 JiepeBa.

TAPAHbI

B IIPOCTEMIIIEM Buze tapau {epen, Krios, 1am. aries) npes-
CTaBIIsUT COOOM MPOCTO MACCHBHOE, OKOBAaHHOE C OJIHOTO KOH-
1a JKeJe30M WM Melbio OpeBHO (MHOTIA ¢ OKOBKOH B BHIE
OapaHbeil TOJIOBBI, M3-3a YEro TapaH MOPOM Ha3bIBaJd «Oapa-
HOM»), KOTOPO€ pacKa4yrMBay Ha PyKax U 3aTeM yAapsuid UM
M0 CTeHaM WJIU BopoTaM. M3o0pereHue Takoro tapana But-
pyBHIl npuUnNuchIBaeT KapdareHsHaM, KOTOPbIE MPU TOMOIIH
npoctoro OpeBHa, pacKayMBaeMOro Ha pPyKax, pa3pyLIHIH
crensl Kannkca [Butpysuit, X, 13, 1]. OnHako, BHE BCSKOTO
COMHEHHSI, TapaH MOSBUICS 3HAYUTEIBHO paHbLIIe.

Yame, Brpouem, OpEeBHO HE JepKald B pyKax, a MO/BEIIH-
BaJli Ha BEPEBKAX WJIM IEMAX K JAepeBSHHOH pame. Tak ObLIO
MpoIle JOOUTHCS CIaXEHHOCTH B padOTe 00CITYKHBAIOIIETO
nepcoHana, Bbime Obuia 1 3hdekTuBHOCTL TapaHa. Pama mor-
Jla UMETh pa3lInuHylo KoHCTpykuuto. [Ipocreiiiee coopyxke-
HHE ATOro Thna ObLIO W300peTeHo, corjacHo Burtpyeurw?*,
TUPHICKUM TUIOTHUKOM [ledpacMeHOM, KOTOPBIH yCTaHOBWII
MauTy, a K Hell MPUBECHII MOMEPEUHYI0 0alIky Harmojo0ue Ko-
pomebicia BecoB. boree parponanbHass KOHCTPYKIHS COCTOS-
Jla U3 JIBYX HAKJIOHHO TIOCTABJICHHBIX U CKPEIICHHBIX BBEPXY
OpeBeHuaThIX cTOCK. [lo3qHEE TapaH cTanu pacrnoiarath BHYT-
pu yKpbITHs (4epenaxu) — JEePeBsSHHOro capasi Ha Kojecax ¢
JIBYCKaTHOM Kpblllei. B camMoil cOBEpIIEHHON KOHCTPYKLUU
TapaH HE MOJBCUIMBAJIM, a YKJIaJbIBald Ha KaTKH (BaJIbKH),
YTO JIaBAJIO MOCTOSIHHOE 3HaUCHUE HHEPLUH U YBEIHUNBAIIO

* OyHAKO U 371ech Ha CBUIIETeIBCTBO Burpysust (X, 13,2) monararts-
Cs1 HE CTOUT.
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Puc. 53. lNMpocTtenwwni TapaH. Bapsapbl aTakyloT pUMCKUIA narepb.
C KonoHHbI TpasiHa

npoOuBHYIO cuiny. Kak TapaH Ha mojBecax, Tak M TapaH Ha
KaTKax MOT NMPUBOAUTHLCS B JEHCTBHE BPYUHYIO MJIM MPH TO-
MOIIIM BOPOTA.

Kaxnas koHCTpyKIMS TapaHa UMesla CBOM IPEUMYILEecTBa
U HenocTaTku. Tak, TapaH BHYTPU Yepenaxy XOpOILIO 3alllu-
man paboTaBUIMX B HEM BOWHOB OT HEMPHUSATENBCKUX CHapS-
JIOB, HO, YTOOBI MOJBECTH €r0 K CTEHAM KPEernocTH, TpeboBa-
JIOCh CHayajla 3achlllaTh POB M BBIPOBHSATH IUIOMIAJKY TEpes
MECTOM MpeJrnoiiaraeMoro oOpemupoBanus. bonee mpocTsie
KOHCTPYKIIMM TapaHa IMO3BOJISUIM JIerdye JOCTaBUTh €ro K CTe-
HaM WJM BOPOTaM KPENoCTH, HO NMPHU 3TOM MOTEPHU Cpeau
OCaKJAIOUIMX OB HECPABHEHHO BBIIIIE.

TapaHsbl, 04€BH/IHO, MOSBWIJINCH I'IE-TO B KOHIIE TPETHErO
ThICSIUENIeTHs 710 H.3. [lepBble coXxpaHMBIINECS CBUJIETENLCTBA
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MPUMEHCHHS MPOCTEHIINX TapaHOB — H300pa)KeHHs ocal
Kperocteil B rpoOHuIlax B beHuxaccaHe, KOTOpbIC JaTUPY-
torcst XXI—XVIII BB. 10 H.3. Ha HUX n300pakeH MpUMHUTHB-
HBI TapaH — 3alIMTHBIA HABEC CO CKPHITHIMU B HEM BOMHA-
MU, KOTOpbIE BOOPYXKEHBI [UIMHHBIM miecToM. Ha »Tux xe
PUCYHKAX CTEHbI KPENOCTEW MMEIT YUIMPEHUE B HUXKHEH 4da-
ctu (manyc). TosBnenue Tamyca, BEpOSITHO, CTATO OTBETOM
Ha MpUMEHEHHUE TapaHoB.

3HauNTENBHO 0OJIee MOIIHBIC TapaHbl MPUMEHSIIUCH acCH-
puiitiamu B |X—VII BB. 10 H.3. (puc. 54). Bo Bpemena mpasie-
Hust Amnypraacupnana |l (884—859 rr. o H.3.) TapaH npen-
CTaBIJISsLI OO0 yKe CI0KHOE COOPYKEHHE, epeIBUraBIIeecs
Ha MIeCTH KoJyiecax. [lepeBsHHBIA Kapkac MMeEN OKOJIO 5 M B
IUHY 1 2—3 M B BBICOTY. B mepeanel yacTu TapaHa pacro-
narajach OalleHKa BBICOTOW emie okono 3 M. bamenka 3akas-
YUBajIach CBOAYATOW KPBINIEH MM MapaneToM W umena Ooi-
HUIBI Jiis Ty9HHKOB. COOCTBEHHO TapaH IMPEICTaBiIsii cO00M
OpEeBHO C METANIMYECKUM YIUIOMIEHHBIM HaKOHEYHHUKOM, KO-
TOpOE TMOJBEIINBAIOCH Ha BEPEBKaxX K KpBIIIE KapKaca M pac-
KauMBaJIOCh, MOJI00HO MAasTHUKY. ¥Y3KUM HAaKOHEUYHUKOM OBLIO
y10OHO aTaKOBaTh CTHIKM MEXKIY KaMEHHBIMHU IUIMTAMHU CTe-
HBI, pacliaTeiBasi KiaJKy. balienka cimykuia JUisi CO3IaHUs
OTHEBOT'O MPHUKPBITHS C [ENbI0 MPOTHATH 3aIUTHUKOB CO CTe-
HBI ¥ HE J]aTh UM TIOMEIIATh JCHCTBUIO TapaHa.

Bec Takux TapaHoB, 0€3yCIOBHO, ObLI 3HAYUTEIbHBIM.
[IpeanonararoT, 4TO y HUX UMEIUCh C3aJd MIECTHI, K KOTO-
PBIM MIPHUBSI3BIBAIN TATJIOBBIX J)KUBOTHBIX JJISI TI€PE/IBUKCHUS
tapaHa. [lo3aHee accupwmiickue Hapw MPEANOYUTAIH JKEpT-
BOBAaTh BECOM B IOJIb3Yy MOOMJIBHOCTH. balleHkH, O4eBHIHO,
CTalM HIDKE, W TapaH pacroiarajics yKe Ha YeThIpex KoJje-
cax. /[ljns 3aMTBI OT OTHS TapaHbl MOKPHIBAJIX MOKPBIMH IIKY-
pamu.

B nauane VII B. 10 H.3. y accupuiilieB MOsSBHIINCH pa3zdoop-
HBIC TapaHbl, COCTOSBILNE U3 HECKOJBKUX YacTel, 4TO MO3BO-
JISITI0 TIEPEBO3UTHh MX B 0003€¢ M OBICTPO cOOMpaATh Ha MecTe.
Bruta yBenuyeHna Taxke JJIMHA MIECTAa, B CBS3H C YE€M MOIII-
HOCTB TapaHa BO3pocJa.

B I'peuun Tapansl 1mojay4aroT HIMPOKOE PACIpPOCTPAHEHUE
npu Trpane Cupaky3 JJuonucum |. 3aTemMm UX aKTHBHO TpUMe-
Hsu1 @unun |1, B Boticke koToporo padoran urxenep [losu-
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Pwuc. 54. Accupunckne TapaHsl IX—VII BB. o H.9.

W], KOHCTPYHUPOBABIINKA TapaHbl pa3HooOpasHbX (opm. Ot
HEro 3HaHUs Mepellin K 3HAMEHUTBhIM uHXkeHepaMm [uany u
Xapuio, cIy)KMBIIUM B Boiicke Anekcanjapa MakemnoHCKOro.
Juan u Xapuii cTpouiiv TapaHbl-uepenaxyu pasHbIX pa3sMepoOB,
HO KOHCTPYKLHS UX OCTaBAJIACh OJUHAKOBOM. J[0 Hac qouum
ornucaHus OONBIION Yepenaxu, KOTopas uMella B JJIHHY OKOJIO
17,7 m, B mmpuny — 13,3 M, B Beicory — 7,1 M. Kpbimia Obuta
JIBYCKaTHOI1, u rnocpeanHe Hee BO3BbIIIATIACH
YeThIpexbspycHasl OallleHKa, Ha BEPXHEM 3Take KOTOPOH Io-
MeUIaJINCh HEOONbIINE CTPEIOMETHBIE METaTelIbHbIC MAallK-
HbI, a B HIDKHHX JTaXkax ObLIN 3amaceHbl 0aku ¢ BOJOH Ha
cimydail moxxapa*. TapaH, B Bue OKpyrioil Oanku ¢ HaKOHeY-
HUKOM B (opMe «OapaHa», MOJABEIINBAICS K BEpXHEH Oayke

¥ Aduneit (13—14) B onmure ot Burpysus (X, 13, 6) roBoput o
TPEXBSPYCHOH OallleHKe, Ha JIByX BEPXHUX TaKaX KOTOPOH HAXOMIH-
JIMCh MeTaTelIbHbIE MAIIMHBI, & HA HIKHEM — 0aK ¢ BOJIOH.
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Y MIPUBOJMJICS B JICHCTBHE C MOMOIIBIO aHTUCIIACTOB. Bee co-
OpYXXEHHE CBEPXY MOKPBIBAJIOCH CHIPHIMH HEBBIICIaHHBIMU
KO)KaMi (CM. IIBETHYIO MILTIOCTPALIUIO).

Eme Gonbie Obuta TapaHHas 4yepenaxa, moctpoeHHas [ e-
reropoM Busantuiickum npu ocaae Pomoca [Butpysuii, X,
15, 2—7; Adwuneii, 21—26; Anonnm Buszanrtutickuii, 230—
232]. Yepenaxa pocturana 18,6 m B umnHy, 12,4 M B mpuHy
n 10,6 M B BBICOTY U IepeABHrasiach Ha BOCbMH Kojlecax, JHa-
merpoM 2 M 1 tommuHor 0,9 M. Kaxnoe koneco Obut0 caena-
HO U3 TPEX JEPEBSHHBIX OpPYCKOB, BPE3aHHBIX JPYT B APYra,
CKPEIUICHHBIX MIMIaMHA U OOUTHIX 000ABSIMHU XOJOIHOW KOB-
ku. Yepenaxa Obula MOKpHITA ABYCKATHOW KPBILIEH M3 JJOCOK.
HaBepxy Haxomuiiach IByXdTakHas OallleHKa, B HUXKHEM spyce
KOTOpOM pacroyiarajiuch MeTaTelbHbIe OpY/AUs, a BEPXHUUN
ATaX MPEACTABISUT COO0M OTKPBITYIO IUIOINAKY, OOHECEHHYIO
OpyCTBEpOM M TpEAHA3HAUCHHYIO ISl IByX BOMHOB-030PHBIX
(cM. pEeKOHCTPYKITHIO HA IBETHON MJITIOCTPAIIHH).

B Bepxy yepenaxu ObUIM 3aKpEIUICHBI JIBA POJIUKA, K KOTO-
pBIM Ha KaHaTax mojBemuBajcs tapaH. COOCTBEHHO TapaH
MIPEJICTABIISLT COOOM MPSIMOYTOJIbHYIO OaJIKy JUIMHOM OKOJIO 53 M,
OoJiee TOJNCTYIO C THUILHOTO KOHIIA U HECKOIBKO CYKaOIIyl0-
csl crepend, K HakoHewHHKy. Criepequ Ha OanKy HajaeBayics
KJIMHOBUJIHBIN >KEJIE3HBbIM HAKOHEYHUK, a 11033Jl1 HEro Ha pac-
crosinun 4,5 M 0Oajika OKOBBIBAJIACh YETHIPHMS JKEJIE3HBIMU
oOpyyamu, NpeoTBpallaBIIMMK pacileruieHne aepesa. Kpo-
Me TOro, BCs TapaHHas Oajka oOMaThIBajach YEThIPbMs KaHa-
TaMU TOJIIIMHON okoio 15 cM, mocepennHe nepexBaThiBaiach
TOJICTBIMH IETISIMH, @ TIOBEPX BCEro 3TOro OOIIMBAIaCh HEBbI-
JIeNIaHHBIMU KOXkaMu. TapaH MOTr coBepIlaTh JBHKEHUE B IIEC-
TH HAIPABJICHUSX: BIIEpPE]], Ha3a]], BIPABO, BICBO M BBEPX, BHU3.
AMrunTyia KojiebaHui TapaHa cocrapisuia 31M.

Camoe J11000MBITHOE, YTO K TIepeIHEMY KOHILy TapaHa BOJIH-
31 HAKOHEUHUKA KPENUJIACh J0CKA ¢ BEPEBOYHON CETKOH, I10
KOTOpPOW BOMHBI JIETKO MOTJIM B300paThcs Ha CTEHY. DTy Ta-
pannyto uepenaxy obciyxusano 100 genoek, a Bec ee J10c-
turan 4000 ranantoB (157 TOHH).

BonbIMHCTBO TapaHHBIX Yepenax, 0e3yClIOBHO, HE OTJIH-
YaJKuCh CTOJIb BHYIIMTEIbHBIMU pa3MepaMu. boiee Toro,
Amnonnosop Aaxe COBETYyeT MMETh JIydllle HECKOJIbKO He-
OOJIBIINX, HO MOJABMKHBIX Uepernax, 4eM OJHY IPOMaHBIX
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pa3MepoB, KOTOpasi coeJuHsIa Obl B ce0e BCE UX HEJIOCTATKH
[Amommomop, 155].

IIpu mocrpoiike TapaHHOW YepeNnaxyu YYUTHIBAIUCH CIIENY-
IOII[Me OCHOBHBIE TpeOoBaHUs. TapaH JOJKeH ObUI IMOJBEIIH-
BaThCs JIOCTATOYHO BBICOKO, ITIOTOMY YTO 4Y€M OOJIbIIE BHICO-
Ta, C KOTOPOW OH CBEIIMBAETCS, TEM OOJbIIE y HEr0 pa3mMax M
cunbHee yaap. COOTBETCTBEHHO uepernaxe TpeboBanoch ObITh
JIOCTaTOYHO BBICOKOIM, HO BMECTE C TEM HE I'POMO3JKON U JIer-
KO nepemeniaeMon. BbicoTy yepenaxu peKoMEH10BaJIOCh Jie-
naTh BIBOE OOINbIIC IHUPUHBI, a AJIMHA €€ JODKHA Oblia paB-
HSATBCS BBICOTE WJIM ObITh HEMHOI0 MeHbIe. Kpbilny uepenaxu
JIeNIaIM JIBYCKaTHOM ¢ KPYTBIMH CTOPOHAMH, YTOOBI cOpachiBa-
eMbIe TIPEIMETHI HE TOJIBKO CKATHIBAJUCH C HEE, HO M OTCKAKH-
Bayi. Uepemaxa mepeaBuragach Ha KojliecaxX TOJNBKO MPH MPH-
Osmmxennu k creHe. [locie Toro kak ee ycTaHaBJIMBAIM Ha HYXK-
HOE MECTO, B 3€MJIK0 BOMBAJIM KIIMHBS, KOTOpbIE o1 1paiu
HWKHUE Oaliku depenaxu. Takum oOpa3oM, CHUMAIach 4acTh
Beca ¢ ocell KoJiec, a cama 4yepernaxa OKa3blBajlach TBEP/IO 3aK-
PEIUICHHOM M He OTKaThIBajach IIpU yjaapax TapaHa. Eciau ye-
pernaxy HyXHO ObLJIO TIEPEMECTUTh B JIPYrO€ MECTO, KIHHbS
BBITACKHBAJIM, a 3aT€M CHOBA 3a0UBaJIH.

Kpeiiry, a yacto 1 OOKOBBIE CTEHKH Yepenaxu MOKPhIBAIN
CIOSIMA MOPCKHUX BOJOPOCTEH U CHIPBIMU KOXKaMU IS 3aIlld-
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Pwuc. 55. TapaHHas Yyepenaxa B AeCTBUN
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Puc. 56. bonblias n manas TapaHHble Yepenaxu.
o kHuee AHoHUMa Bu3zaHmutlicko2o
«MIHCmMpyKyuu 1o rnosuopKemuKe»

THI OT 3KUTATEIBHBIX CHAPSIOB OCAXIECHHBIX. VHOTAa s
9TOH K€ EeTH BCIO Yepernaxy, 00Ma3bIBaal CJI0EM JIUTKOM TITH-
HBI TOMIIHHON 10 7,5 cM. K TiMHe mpHMEInBaIi BOIOCKHI, 4TO-
Obl oHa He 00pa3oBbIBaNA TpelMH. [ TMHA ynep:kuBaiach Ipu
MTOMOTIIH YaCTO BOUTHIX TBO3/IEH C MIMPOKUMH IIIISIITKAMUY .
Uem pauHHEe TapaHHas Oajka, TEM MOIIHEE MOIydaercs
ynap. Ecnu ske mMeeTcst TOBKO OJIHa KOPOTKast Oanka, Amoi-
JIOJTOP COBETYET MOABEIINBATEL €€ HE 3a IEHTP TKECTH, a TakK,
4yTOOBI NepeAHull, pabounii KoHel| ObUT OoJiee JJIMHHBIM, Ha
3aHEeM K¢ KOHIIE TS MPHUIAHWS PAaBHOBECHS HABEITHBAIOTCS
CBUHIIOBBIE Ipy3bl. Takas Oanka Oyjaer 00jaaaTh CHIIOW JJTHH-
HOTO TapaHa. MOXHO TaKXe M3 JBYX MU TPEeX KOPOTKHUX
0aJiok coOpaTh OJIHY JUIMHHYI0. B 3TOM citydae coeuHeHHbIE
B CTBIK OaJIK¥ CKPEIUISUTH YETBIPHMS TUTAHKAMH, MPHOUTHIMH
TBO3/IIMH, U OOMAaThIBANM KaHataMu. TapaH W3 OJHOW Oaiku
JOJDKEH TIOJIBEIIMBATHCS Ha JBYX IMOJBECAX; €CIU KEe TapaH
COCTOSUT U3 HECKOJIBKUX OAaJIOK, YHCIIO MOABECOB JOJLKHO OBIIO
COOTBETCTBOBATH MX KOJWYECTBY (ITO OJHOMY MOJBECY Ha
KaKJIyl0 KOpoTkyio Oanky) [Amommomop, 159—161]. Tapau
HAMPaBIISIA B CTEHY MO HEKOTOPBIM YTIIOM BBEpX (TO €CTh

* O011ee onMcaHue KOHCTPYKIMH TAPAHHOM Yeperaxu cM. [ AHO-
HuM Bizantriickuii, 225—230; Anomtoznop, 154—159].
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3aJIHAN KOHEI[ TapaHHOW Oalku OBLT HIJKE MEePEIHEro) I
CTPOro TOpU30HTaNbHO. CYHMTAIOCh, YTO HANPABICHHBIN MO
YIJIOM BHHU3 OH TEpPSET BCIO CHIY M JIaKe OmaceH Iuis 00ciy-
JKUBABIIKX €ro Jiojch [Anonum Buzantuiickuii, 228].

[Toxosxe, TapaHHasl Yepenaxa peaKO JIEHCTBOBala OJHA
(puc. 56). ITo kpaiiHeil Mepe, HEKOTOpPbIE aBTOPbI PEKOMEH-
JYIOT pacriojiaraTh 3a HEH ellle OJIHY, MEHee BBICOKYIO depe-
naxy Juisi 00CITy»KHBAIOIIEr0 TapaH IMepcoHaa, a TaKkKe JIBe
c3amu Juiss o0ecrieyeHus] ThUIOBOM CBsi3M [AHOHMM Bu3anTwii-
ckuii, 228; Anomnonop, 155].

B orinume oT 0OBIYHBIX TapaHOB, CIY)KHBIIUX Ui OpeIn-
POBaHMUsSI OCHOBAHUS WJIM CPEIHEH YacTH CTEHBI, [UISl pa3pylie-
HUS Taparera MPUMEHSIINCH TapaHbl, MOIBEIICHHBIC HE BHYT-
pu depernaxu, a K Kapkacy, COCTaBIICHHOMY M3 JICCTHHUIL (pHC.
57). Jlnsa aToro O6panu Be OueHb MPOYHBIE JTECTHHUIIBI U PacIio-
JIaraJi UX MOJI HEKOTOPBIM YIJIOM JIPYT K Apyry ." BBepxy sect-
HUIIBI COCAMHSIIUCh HACTUIIOM U3 J0COK. [lonydanock coopy-
JKeHHe, HATOMHUHAOIIee KapTOUHBIH JOMHK. K KpbIllie Ha ABYX
MOJBECKAaX MOABEIINBAIN TapaH. [[puMepHO Ha pacCTOSHUU

Puc. 57. TapaH ans paspylweHus napaneTta cTeHbl. KoHCTpykuums
C HaKMOHHbLIMMW NECTHULLAMW 1 OOHOWN TapaHHon 6ankoi. 1o
KHU2e AHOHUMa BusaHmutickoao «VIHempyKyuu ro rnofiuopPKemuUKe»
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Puc. 58. TapaH onga paspylweHus napaneta cTeHbl. KoHCTpyKums
C napannenbHbIMW NecTHULamMu i*.aByMst TapaHHbIMKU Bankamu.
Mo kHu2e AHoHUMa BuzaHmulicko2o «MIHCMpyKUUU 10 rMOAUOPKemuUKe»

6 M OT BepXHEro HaBeca JAelalll elle OJWH JOMAThIl HaCTul,
Ha KOTOPOM HaXOJAWJIHCH JIFOJH, 00CTyXKuBaBIIue Tapas. Jis
MX 3al0UThl OT METATENIbHBIX CHApPsJI0B OCaXKJEHHBIX COOPY-
JKEHUE I10JIy4allo HABEC U3 CBEKUX HEBBIJIEIaHHBIX LIKYP.

IToMrMO ONMCaHHOW KOHCTPYKLMH C HAaKJIOHHBIM pacIo-
JIO’KEHHMEM JIECTHHII, CYNIECTBOBAA €Ile KOHCTPYKLHS C ma-
pajuteabHbIME (APYT APYTY M KPENOCTHON CTEHE) JIeCTHHIA-
Mu. CoopyskeHHsI ObUIH B I[E€IOM MOXO0XKH, TOJIBKO B TMOCIe-
JIHEM cllydyae IOJIBEIIMBAIOCh JIBA TapaHa, KpelnHuBIIHMECS K
0oKkaM BepTHKaIbHBIX cTOCK (puc. 58).

Ecnmu Tapannas Oanka Obula MPSIMOYTOJIBHOW B CEYCHUH H
naparneT CTeHbl yJaBajJoCh Pa3pylIUTh, TO HPsIMO MO Oanke
HITYPMOBOH OTpsii MOT TiepedpaThbesi Ha cTeHy. MOXKHO ObIIo
TAaKX€ CHSTb OJHY U3 CEKUUI JIECTHULBI U IIEPEKUHYTh €€ Ha
CTEeHY, Harojobue MTypMOBOTO MocTHKa. M Amnomiomop, u
AHoHuM BuszaHTHIiCKHI yTBEp)KIalOT, YTO Ha MEepeaHeM KOH-
e TapaHHOH OaJKh MOKHO OBUIO ellle Pa3MEeCTUTh M OJHO-
IJICYEBOM, BEPOSITHO TOPCHOHHBII, KAMHEMET (HEYTO THIIa
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oHarpa), KOTOPbIi BBICTpENMBAJ, KOTJa TapaHHYIO OaliKy
TOJIKAJIW BIlepe]], 1 MPOU3BOJUI «BEIHKOE OMYCTOLICHHE
[Anonum Busantwiickuii, 249—234; Anommtomop, 185—188].
OnHako coBMelleHHE TapaHa ¢ MeTaTelbHON MalIMHON Mpes-
CTaBJISIETCS] COBEPIIEHHO HEBEPOSITHBIM.

Bo Bpemst ocansl [lerpsr Buzantuiinamu (550 r. H.3.) ux
COIO3HUKH, TYHHCKOE IIeMsi cabupoB, M300pesn TapaH, co-
OpPYIHUTh KOTOPBIH «HH PUMIISIHAM, HU TIepcam, HUKOMY OT
COTBOPEHHS MHpa HE MPUXOAMIO B TOJOBY». [ TaBHBIM HOB-
IIECTBOM OBLIO TO, YTO BMECTO OAJIOK U JIOCOK B KOHCTPYK-
LMW TapaHHOW dYepenaxy HMCIOIb30BaIH CIUIETEHHBIC BETKU.
Banka Obuta Tonbko onHa — coOCTBeHHO TapaH. CHapyxu
yepernaxa, Kak 00bI4HO, OblJIa MPHUKPHITA MKypaMu. B pe3ysib-
TaTe MallliHa MOJYYHJIaCh HACTOJILKO JIETKOH, YTO ee He HYXK-
HO OBUIO KaTUTh Ha KOJIECaX: COPOK YEIOBEK, YKPBIBIIUCH
BHYTPH, MOTJH 0€3 BCSIKOTO Tpy/a MEPEeHOCUTh €€ Ha CBOUX
rieyax [[Ipokonmii Kecapuiickuit, 1V, 11, 25]. Uepe3 HeckoIb-
KO JIET ca0Upbl MOCTPOMIIM TaKHe K€ TapaHbl A MTypMa
Kpenoctu ApXeomoib. JTa KpenocTh Oblla pacrnoiokKeHa Ha
cKaJie, U TIOJOJBUHYTh K €€ YKPEIUICHHSM OObIYHBIC TapaHbl
obu10 HEeBO3MOXKHO [[Ipokor/uii Kecapwuiickuid, 1V, 14, 4—5].

Tapanbl MOrIM pacnojaraTbCsi U Ha KopaOisx. Bnepswie
Kopabnu ¢ TapaHamM# ObUIM IPUMEHEHbI AJlekcanapoMm Ma-
KeJoHCKUM pH ocane Tupa B 322 r. 1o H.3. TapaH pa3merna-
JIM Ha CBA3aHHBIX MEXJY COOOH M CIEIJICHHBIX SKOPSIMH KO-
pabinsax. Bo3aMokHO, cBepXy OHU MMENN MPHUKPBITHE-uepera-
Xy JUISl 3alMTHI JIO/IeH, TPUBOIUBIINX B JICHCTBUE TapaH.

Tapan ocrtaBajics U3IIOOJIEHHBIM OPYKHEM OCAXKAAIOMIMX
U B cpeaHue Beka. Ero mmpoko MpUMEHSIN aHTJIOCaKChl TPU
BTOp)KEHUU B BpUTaHMIO, TYHHBI TOJ MPEIBOIUTEIHCTBOM
ATTHIIBI, BU3QHTHUIBI U KPEeCTOHOCIBI. [IpuMeHsuchy Tapa-
Hbl 1 B no3aHee CpeqHeBEKOBbE, MOKa HE OBbUIM BBHITECHEHBI
apTUJIJIEpUEN 1 MUHHON BOMHOM.

B nepByto odepens TapaH crapalich HanpaBUTh MPOTHUB
BOPOT — CaMoro ci1aboro Ajis TapaHa Mecra kpernoctu. OjHa-
KO, OBICTPO 3TO OCO3HaB, elle ApeBHUE OPTHHUKATOPHI yC-
JIOKHHUIIM CHCTEMY OOOpPOHBI BOPOT: MOSIBUJIMCH (PIIaHKUPYIO-
mye OalrHu, U30THYThIC MPOXOJIbl C HECKOIBKUMHU BOPOTaMH U
MpoYne XUTPOCTU. ATaka BOPOT CTajla HEBBITOJHA, M TapaHbI
HAIMPaBWJIN TPOTHB CTEH KPEMOCTH, 0COOCHHO MPOTHB YIJIOB
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CTEH U OallleH, KOTOpbIe OKa3aJnch HanboJiee YyBCTBUTEIbHBI
K yaapam Tapana. Ho 31ech Bce okazanoch HE Tak MPOCTO —
CTEHBI YaCTO CTPOWJIM Ha 3EMJITHOM Bally MJIM CKaJIUCTOM yTe-
ce, OHU MOIJIM MUMETh yummpeHue (Tanyc), a nepej HUMA 00bI4-
HO pacronaraicsi poB, a HHOIJa U BTOpasi, MEHBIIEro pa3Mepa
creHa. YToObI MPeooNeTh 3TH MPEIsSTCTBHsI, aHTUYHBIC MOJ-
KOBOJILIBI CTPOMJIM HEBBICOKHE HACKINH, IIETbI0 KOTOPBIX OBLIO
o0ecreunTh POBHYIO JOPOTY JUIsl TapaHHBIX 4yepenax. Takas
HACBIb [UIa IPUMEPHO /10 CEpPEeIMHbI BBICOTHI OCHOBHOM CTe-
HBI. B 9TOM MecTe cTeHbl 4YacTo ObUIM TOHBIIIE, YeM y OCHOBA-
HUSI, ¥ TapaHbl MOTJIM UX OBICTpee pa3pyIIUTh.

Tapan Obi1 BechbMa d(PPEKTUBEH MPOTUB KAMEHHBIX CTEH,
HO OKa3bIBaJICA MPAKTHUYECKH OECIIOMOILEH MPOTUB KUPIHY-
HbIX. Kupnuu Onarogapsi cBoel MSATKOCTH MOJAJNaeTcs H
ocnabuser ynap. [loaToMy Kupnu4Hasi CTeHa OCBINIAETCs, HO
B IIEJIOM He Jaer Opemn. B cBA3M ¢ 9TUM NMPOTUB KaMEHHBIX
CTEH NPEANOYTUTENbHEEe NCI0Ib30BaTh TapaH, a MPOTHB KHP-
MUYHBIX — Oypas.

Jyiss OoprOBI ¢ TapaHaMU 3alIUTHUKH COpachIBaId CO CTEH
TSDKEIIbIC KAMHU WK OaJKU*, KOTOPBIC JIOMAJIM TOJIOBY TapaHa
WM OTOpachiBaJId U YyOUBAJU OOCITY)KUBAIOIIUX €r0 JIFOJICH.
WHorpa roioBy TapaHa CTapajHMCh 3aXBaTHTH CIEIHAIbHBIMH
KJICIIaMH MJIH BEPEBOYHBIMHU METIISIMH U TIOHATH BBEpX. B Ka-
YeCTBE MMACCUBHOM 3alUThI OCAKJCHHBIC CBEHIMBAIN CO CTEHBI
MEIIKH ¢ MSKHHOH, KOTOpbIe OCIa0siin yaapsl TapaHa. Ku-
BOE OMKCaHWe METOAOB OOpHOBI ¢ TapaHamu jaer Beremwii:
«[IpoTHB TapaHOB K ceprnoBUaHbIX HiecToB (falces) MmHoro Bes-
KHX cpeAcTB. HekoTopble CIycKaroT Ha KaHaTaxX MOKPBIIIKA M3
TIO(QSIKOB U KO)KaHBIX MEXOB M MPOTATUBAIOT MX B TEX MeCTax,
rae Ober TapaH, 4yTOOBl yaap opynus, ociabieHHBIH Ooiee
MSTKHM MaTepuajoM, He pa3OuBas cTeHbl. J[pyrue, 3aXBaTUB
MeTyied TapaH MpH MOMOIIM OOJIBIIOr0 KOMUYECTBa JIIoAeH COo
CTEHBI, TAIIaT ero HaMCKOCh M TIEPEBEPTHIBAIOT BMECTE C Yepe-
naxoi. Hekoropsle, MpUBSI3aB KaHATaAMU JKEJIE3HbIE HOXKHUILIbI
win sl (forfex) ¢ octpeiMu 3yObsiMH — OHM Ha3bIBAIOT
3TO ,,BOsIKOM" (lUPUS) — 1 3a-XBaTUB UMHU TapaH, WK NEPEBO-
pavYMBAIOT €ro, WIHM TaK MOJHUMAIOT, YTO OH HE MOXET yXKe

O0uTh. MHOr1a OCaXIeHHbIE OPOCAIOT CO CTEH IMOCTAMEHTBI U

* TTo ceuperensetBy Iommna (VI, 3), navke OpesHa 13 CBHHIA!
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MpaMOpHBIE KOJIOHHBI, packayaB WX, U UMH Pa3/IaBIUBAIOT Ta-
panbl. Ho ecnu crsa TapaHoB TakoBa, 9TO UMM MPOOHTA CTEHA
HACKBO3b H, YTO CIyYaeTcs He pa3, CTeHa MajaeT, OCTAeTCs OJ[HA
HAJeK/Ia Ha CIACeHWe. Pa3spyIlnuB ObKaNIIMe JoMa BHYTPH
ropojia, BO3JBUTHYTh JPYTYIO CTEHY, TaK YTO €CJIM Bpark pric-
KHYT MPOHUKHYTH B MPOJIOM, TO OHH MOTHOHYT MEXIY JBYMSI
crenamu» [Berennit, 1V, 23].

BYPABbI

BUTPYBUI MPUITHCHIBAET M300peTeHne OypaBoB (epeu.
trypanon, zam. terebra) wmkenepy Jnamy, CIyXUBIIEMY B
Bolicke AnekcaHspa MaxkegoHckoro. C 3TUM MOYKHO coriia-
CUTBCSI, TAK KaK CBUJICTEIICTB NMPUMEHEHHsI OypaBoB B Ooliee
paHee BpeMs y Hac HeT. B ominune oT TapaHOB, KOTOPbIE CTe-
HY NPOCTO pa30uBayiv, OypaBbl MpeJHA3HAYAIUCH JUIS CBEP-
JICHUSI OTBEPCTHUH, KOTOPbIC U MPUBOAWIN K OOPYIICHHIO CTe-
Hbl. Eclii IPOTHB KaMEHHBIX CTeH OBbLIM HEOOXOIMMBI Tapa-
HBI, TO MPOTHB KUPIUYHBIX MPEAMOYTUTEILHEES OKa3bIBAIUCH
OypaBbl.

Bypas mana mpencrtasisiia coOOi CTAaHHHY C JKEJI0OOM.
B sxenobe Ha MHOKECTBE KarcoB (BaJTbKOB) PAcIoiaraioch 3a-
OCTpPEHHOE M 00MTOE Ha KOHIIE Kelle30M OpeBHO JJIMHOW OKO-
10 25 M (puc. 59). KaTtku ymeHbIIanu TpeHUE U TO3BOJISUIIN
JBUraTh OpeBHO ObicTpee. PsgoMm ¢ xenoOoM HaxoIWIHCh /Ba
BOpPOTa, KOTOPHIC MPHU TOMOIIM KAaHATOB M OJOKOB MPUBOIM-
Jiu OpeBHO B jieiicTBUe. Bes ATa KOHCTPYKIUS pa3Meriaiach B
yepernaxe, CJeTaHHOM U3 JyrooOpa3HbIX ACPEBSIHHBIX OAJOK,

Puc. 59. bypaB, pacrnonoXeHHbIl Ha psae Barnkos.
Mo kHuze AgpuHesi MexaHuka «O mMawuHax»
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Pwuc. 60. Bypas. o kHuze AHoHUMa BusaHmuticko2o
«MIHCMpPYKYuU fo rnonuopKemuKe»

MOKPBITBIX CBEPXY HEOOpaOOTaHHBIMHU KOYKaMH AJISI 3aIUTHI
ot orust [Burpysuii, X, 13, 7; Adwuneit, 14—15]. (cMm. pekoH-
CTPYKIIMIO HA I[BETHOH MILTFOCTPALINH).

Y Anomnonopa u AHoHMMa BH3aHTUHCKOTO MPUBOIUTCS
ONKMCaHue M JApyroro tuma OypaBa [AHoHMM Buszantuiickui,
220—224; Anomnomop, 148—152]. Ceepsiom sToro Oypasa
CIY’)KHJT KEJIC3HBIH TIPYT JUIMHOM okosio 1,5 M u TONIUHOM B
nasner (puc. 60). Ha xoHIle kK HeMy OblIa IPUKOBaHA Kele3-
Hasl MJacTUHA pa3MepaMu npumepHo 22X15 cwM, cyxkatomasicst
K octpuro. CBeplio BCTABJsUTU B JIEPEBSIHHBINA IHIUHJP, KOTO-
pbIil IPUBOJMIIM B JBWKEHHE TPH ITOMOIIN BEPEBKH WM Kpe-
CTOBUHBI (KpecTOOOpa3HO PACIOJIOKEHHBIX PhIYaroB, Kak y
Bopota). [{uInHAp 3aKaHUMBAJICS PACIIUPSIONIECHCS TOTOBKOA,
KOTOpasi Bpaliajiachk B crieliuanbHoM rueae. C3aam Bee 9To co-
Opy)KEHHE YIHUPAIOCch B HaXOAMBIIYIOCS Ha 3eMJIe TOJICTAaBKY,
KOTOPYIO JIBHTajn BMecTte ¢ OypaBom (puc. 61, 62). Takoi
OypaB, 10 CBHJIETEIHCTBY aBTOPOB MCTOYHHKOB, OUY€HBb HAIO-
MUHAJ TOT, YTO UCIOJIB30BAJICSH OOBIYHBIMU OYPUIIbIINKAMH.

[Ipu ocagax >TuM OypaBOM IEHCTBOBAIH IMOJ MPUKPHITHEM
yepernax, cMa3aHHbIX CIIOEM TJIMHBI, HJIM OCaJHBIX IUTOB.
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OTBepcTHs B CTEHE CBEPJIWIM HAKIOHHO, CHU3Yy BBepX. Jlenma-
JI0Ch 3TO JJIsl TOTO, YTOOBI MYCOp CaM BBICBHINIAJICS M3 OTBEp-
cTus ¥ 4ToOBI OypaB TBepAo ynupaics B 3emutro. Kpome toro,
TaKOM HAKJIOH OTBEPCTUH BBI3bIBAJI HE TOJBKO OCEAAHUE CTE-
HBI, HO W TajicHue ee Hapyxky. CTeHy pekoMeHa0Basloch Oypa-
BUTHh PAaBHOMEPHO 110 OIHOM JIMHUH, IPUYEM OTBEPCTHUS JIOJIK-
HBI OBUIM pacrojiaraThCsi 4acTo, Ha paccrosuuu 1,25 dyra
(37 cm). OtBepctus aenanu He 'y caMoOil 3eMJIH, a OTCTYIISI OKO-
70 3 pyroB (89 cM), 4TOOBI BBICHITAIOIIMNCSA TIPU MPOCBEPIIH-
BaHWU MYCOp HE 3aTpyJHsII JanbHelee OypeHue.

[IpocBepnuB OTBEpCTHE, €ro 3aMOJHAIN OpyCKaMu U3 Cy-
XOro, MPOMUTAHHOTO CEPOW HMIJIM CMOJIOW JiepeBa. DT Opyc-
KM, TOJIIMHOW He Oosee 5,5 cM, jgenanu KpyribIMH B IOIIE-
pPEYHOM CEUEHHH, a HE TPSMOYTOJIbHBIMH, YTOOBI MEKIYy HHUMH
0CTaBaJIOCh MPOCTPAHCTBO W OHHM JIydlle Topeiu. bpycku pe-
KOMEHJIOBAJIOCh 3a0MBaTh B OTBEPCTHS HE Ha BCIO JUIMHY, a
tonbko Ha oauH ¢yt (30 cM), mpuyeM HKHHE OpPYCKH ObLIH
JUTMHHEE BEPXHUX C TEM, YTOOBI OT'OHb XOPOILO pa3ropajcs
ycuimBalcs oT Berpa. HasHadeHue »Tux OpyCKOB — HE JaTh
CTeHE OOPYLIMTHCS PAHbIIC BPEMEHH.

Pwuc. 61. PaspylieHue cteHbl 6ypaBom. 1o kHuze
AHoHuma BusaHmulicko2o «VIHempyKyuu ro rnofuopkemuke*
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Puc. 62. PekoHcTpykums bypaBa. Yepenaxa ans ynobcrea Bocnpu-
ATUSA Ha PUCYHKE He nokKasaHa

[Tocne Toro xak ObUT MPOCBEPIICH W 3ANIOIHEH MEPBBINA P
OTBEPCTUH, MPOMEKYTKH MEXKAY HUMHU B CTEHE TaK¥Ke HYXK-
HO OBLJIO MPOCBEPINUTH, MPUUEM B JAHHOM CIlydae OTBEPCTHS
CIIeZI0BAJIO HAMpPaBIISITh MOJ YIJIOM BIPaBO W BJIEBO TakK, YTO-
Obl Bce OTBEPCTHUSI COSNMHWINCH MEXIY co0oil. Bropoil psin
OTBEPCTHI TaKXKe 3alONHIIN OpyCKaMHu, CyXO# IISMod U JIy-
YUHAMHU. 3aTeM BCE 3TH TOPIOYHE MaTepHaslbl MOJKUTAIIH.
Ecaum morona Oblia TUXasi U OTOHB IJI0XO PaCIpOCTPaHsII-
csl, CIe0Ba0 MPUMEHHTH TOJIbIe CTEOJIM TPOCTHUKA U Ye-
pe3 Hux pasayBath miams mexamu (puc. 63). Eciu Bce xe
MOCJIe BBITOpPaHUs MOJINOPOK CTEHa CTOUT M HE PYLIHTCS,
AnonuM BuzanTtuiickuil coBeryer mpuMmeHuTh TapaH. Cam
mo cebe yiap TapaHa B KUPIUYHbBIE CTEHBI c1ad U HE MPUBO-
JTUT K 00pa30oBaHUIO TPEIIMH, KaK B KAMEHHBIX CTEHaX, HO
TaK Kak CTeHa yXKe oclla0lieHa OTBEPCTUSIMH, TapaH IpPHBeE-
JIeT K ee 00pyIINBaHUIO.
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Puc. 63. PasgyBaHvne MexaMy NnaMmeHn v BbbKUraHne noanopok B
0TBEpCTUSAX, cAenaHHbix 6ypaBom. B pesynbTaTe cTeHa obpyLumBa-
etcs. 1o kHuee AHoHUMa BuzaHmulicko2o «MHempyKyuu o
10/1UOPKEMUKE»

Pvc. 64. Bypas. Mo mpakmamy XIVe.

OCAIHbIE BALLHU

CAMOE pannee n3obpakeHue ocajHol OamrHu, oOHapyKeH-
Hoe B rpobuune Unrteda B Gusax, gatupyercs XXI| B. 10 H.3.
B accupuiickuii JokyMeHTax ocajHble OalllHW YIOMHHAIOTCS
B XVIII B. 10 H.3., OTHAKO TOYHO HE U3BECTHO, YTO OHU CO-
0oi1 mpencTaBnsi B TO BpeMsi. He HalijleHO U HU OHOTO ac-
cupuiickoro OGapenbeda |X—VII BB. 10 H.3., JOCTATOYHO TOY-
HO oToOpakaromiero ocaanyto OamHo. [Toxoxe, 4To accu-
puiickue ocajgHble OallHU UMeENU KOHCTPYKIHUIO, CXOXKYIO C
paHHUMU OONBIIMMHU TapaHaMH.

['peku BriepBbIE MO3HAKOMMIINCH C OCAJHBIMH OalIHsIMU BO
Bpems KapareHckoro HamiecTBusi Ha CHIINIO B KoHIIE V B. J10
H.3. CIIycTst BCEr0 HECKOMBKO JIET CUIIMIIMHACKIE TPEKU TIOJT TTPe-
BOIUTENBCTBOM JlnoHucHs | y)xe caMi aKTUBHO HMCHOJIb30BaJIH
MOOMITbHBIE OcajiHbIe OarHn (epew. phoretoi pyrgoi, ram. turres
ambulatoriae): mpu ocage Motun B 398 1. 10 H.3. OHH TTOCTPOU-
JY IECTUATAXKHbIE OCaJHble OAlllHM, KOTOpble MPUHECTH UM
OKOHYATENIbHYIO TI00ey HaJ| ocaxkieHHbIMUA. B Boctounoii ['pe-
LMY 3Ta HOBasl OCajHas TEXHHKA TOJy4HJia PaclpocTpaHEHHE
onaromapst @umnnmy | Makenonckomy (382—336 rr. 110 H.3.).
Cpin Oununma, Anekcanap MakeoHCKHH, Takke akTUBHO TIPH-
MEHSUT Pa3inuHyI0 OCaJHYIO0 TEXHHUKY, KOTOPYIO Ul HEro CTpO-
nny JBa nHxeHepa — [uan u Xapuii. [1epBblil U3 HUX OCTaBUII
nocie cedst TpyJ, B KOTOPOM OMHUCAN YCTPOHCTBO Pa3IMYHBIX
OCaJIHBIX MAIlMH, B TOM YHCJIE OCaJHbIX OallieH. Jta paboTa He
JOKMJIA JI0 HACTOSILEr0 BPEMEHHU, HO pa3iMuHbIe €€ YacTh CO-
XpaHWINCh B KHUTaX Butpysusi, Adunes u AHonnma BuzanTtuii-
ckoro [Butpyswuii, X, 13, 3—5; A¢wuneit, 11—12; Anonum Bu-
3aHTHHCKHH, 238—247).

Ocannbie Oamuu [naga Ovimu Tpex pasmepon: 10, 15 u
20->taxxuple. CaMast MaJIeHbKast, JECATUAITAKHAS OAallIHI UMela
B BbicoTy 60 noxreii (okoso 26,6 M), 15-3TaxkHas OGamrHs
nocturana Beicotel 90 mokteit (39,9 M), a 20-3TaxkHas —
120 mokreti (53,2 m). Bariu uMeny OANHAKOBYIO KOHCTPYKITHIO
W pa3iuyaliich TOJNBKO JJIWHOM, MHUPUHOW M TONIIMUHON Oa-
nok. Kakpnii sipyc Garnrau umen KpyroBoi ooxo (ramepero)
n Obl1 cHaOkeH okomkamMu. OcHoBaHHe OamieH ObUIO KBa-
paTHOI (HOPMBI ¢ JUTUHOUM cTOPOHBI it 10-3TakHOM OariHu B
17 noxreii (7,5 m), a s 20-3TaxHoit — B 24 nokts (10,6 m).



KBepxy Oamnun cyxaauch — BEPXHsI IUIONIAIKa ObUla Ha OIHY
MATYIO0 MEHBIIE IIOMAIH OCHOBAHUS.

Cyxenue 0allHu KBepXy OBUIO HEOOXOIUMO JUIs MpHUAa-
HUSl YCTOHYHMBOCTH COOPYKEHHIO H, MO-BUIMMOMY, OBLIO Ipa-
BUJIOM 0€3 MCKIIIOYEHUH Il MHKEHEPOB Kak AHTHYHOCTH, TaK
n CpenneBekoBbsa. OgHako caMo 1o cebe CyKeHHue OalrHu
KBEpXy OBLIO €lle HEeIOCTATOYHBIM YCIOBHEM OOeCTIeUCHHUS
yCTOWYMBOCTH. BakHO OBLIO M COOTHOLICHHE MEXIY BBICO-
Tol OamHu U ee ocHoBaHueM. Hampumep, 20-staxkHas Oari-
Hs Jluajma, ocHOBaHME KOTOPOM COCTaBJISIJIO MEHEE OJHOM
MSATON ee BBICOTHI, CKOpEe BCEro ObLIa BeChbMa HEYCTOMYMBOM.
Bonee mpaktuunoit npencrasisercs OamHs Jlemerpus [lomu-
OpKeTa, KOTOPYI0 OH IpuMeHmI npu ocage Pomoca B 305—
304 rr. no H.3. OcHoBaHue 3TOH 9-3Ta)kHOWH OamHU OBIIO
MIUPUHON 22 M, BepIIMHA — IMUPHHOK 9 M, B BHICOTY OariHs
nocrurana 44,5 m*. Takum 00pa3oM, OCHOBAaHHUE COCTABJISIIO
OKOJIO TIOJIOBUHBI BBICOTHI. [lo cBuaerennbcTBy [lnyrapxa,
Oamus Jlemerpust «Ha X0y HE IIATalach U HE PacKauynuBaiIach,
a POBHO M HEKOJIEOMMO CTOsJIa HA CBOEH orope, MOABHTascCh
BIIEPE/] C OTIIYLIMTENbHBIM CKPUIIOM U TPOXOTOM, BCEIISisl YKac
B cep/la 3puTenei, HO B30paM MX Hecs HEeBOJBHYIO PagoCTh»
[[Tnyrapx, demerpuii, 21]. Ho, oueBuaHO, He Bce OamrHu ObLIH
cToJib HenokosieOumel. [lo kpaitHell Mepe, ANOJLIONOP COBE-
TyeT A Oonblied ycToWduBOCTH (PUKCHPOBATH OAIIHIO HATSI-
HYTBIMU KaHaTaMH, 3aKpETUICHHBIMH MO yrjaM HaBepXy U B
cepeqrHe OAlTHM W TPHUBSI3AHHBIMU K JICPEBSIHHBIM WM YKeje3-
HBIM KOJIbSIM, BOMTHIM B 3eMitio [Amosutonop, 166]. ITo-suau-
MOMY, OalIHIO CTapajHuCh YKPENUTh PACTSHKKAMH BO BCEX CIy-
Yasix, KOT/ia OHa He HaXOJIMJIACh B JBYKCHHH.

HaunGosnee kpynHble MOOWIIbHBIC OCaJIHbIC OAlTHHM TOJIyYa-
JU HasBaHue «zenenonavt» (0T epeu. helepoles, helein — B3saTh
u polis — ropox, To ecTh «Oepyias ropona»). Tak kak onpe-
JleJIeHNE «KpYTHAs» MPeCTaBIIeTCs BecbMa CyObEKTUBHBIM,
MbI OyZieM TOJb30BaThCsl 3TUM TEPMUHOM B KauecTBE CHHO-
HUMa JUIsl BCEX OCaJHBIX OalieH BoooIie.

* Tlo Inyrapxy (demerpwuid, 21), BbicoTa OaniHu MoxydaeTcs pas-
Hoit 30,3 M, o Adusero (27) — 39,2 M, 0/IHAKO pacueT C yIeTOM HIHPHU-
HBI OCHOBAHWUsI, BEPIINHBI U OOKOBBIX Oasok (o 45 M) maer pe3ynbrar
(44,5 m), 6ruskuit k qanaeiM [uomopa (45 m).
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B 1e110M, KOHCTPYKIIMSI OCaJHBIX OallleH*, 32 MCKITFOUCHUEM
OTJICJIBHBIX JIETaJICH, BEPOSITHO, OCTABAJIACh OIMHAKOBOI Ha TIPO-
TSDKEHUU cToneTui. s mocTpoliky OalieH MCIOIb30BaH IIpsi-
MOYTOJIbHBIE, OTHOCUTEIIHO KOPOTKUE OAJIKH, JUTHHA, HIHPUHA
Y TOJIIMHA KOTOPBIX MEHSIACh B 3aBHCUMOCTH OT BBICOTBI Oalll-
Hu. Tak, 10-3Taxnas OairHs BeicoTol B 60 JIOKTEH MMena BHU3Y
Oanku TommuHOW B 3 mansiicra (22,2 cm), a HaBepxy —
B 8 manbies (14,8 cm). [Jns 20-3takHoii OalmHu BBICOTON
B 120 nokTeit TommuHa 6anok BHE3Y cocTaBisiia 1 ¢yt (29,6 cm)
[Adwuneit, 11—12]. Bee Oanku, Kak TOPH30HTAIBHBIC, TaK M BEp-
THKAJIbHBIE, PACIIOarajii He MO OJIHOM, a MO JIBE-TPH B PsiJI, 4TO
o0ecrieyrBaio OOJIBIIYIO MTPOYHOCTh, U B CIIydae TOJOMKH O/I-
HO# 13 0aJIOK BTOpasi MJIM OCTABIIMECs JIBE MOTIIM BCE XKe yIep-
KaTh KOHCTPYKIHI0. HecMOTps Ha TO 4TO OamiHU CYXaJUCh
KBEpXY, BCE BEPTUKAJIbHBIC OAJIKM PacIojarajuch CTPOro MO
yriom 90° k nmoBepxHocTH 3eMyin**. CyxeHue OalllHU JIOCTUTa-
JIOCh YMEHBILCHHEM JIJIMHBI TOPU3OHTAIIBHBIX OAJIOK U, COOTBET-
CTBEHHO, IUIOMIAN KaXKI0r0 CIeAyIoIero staxa. Heoannako-
BOI ObUTa W BBICOTA dTaxker Oamrnu. Hampumep, mepBblil oTax
20-3>TakHOU OarHu UMeN BhICOTY 7,5 mokTel (3,3 M), aTaku co
BTOPOTO 10 NAThIH — 5 nokTeit (2,2 M), a ocTanbHbIe TOIBKO
4 noxrts 2 nansiictsl (1,9 M) [Aduneit, 12].

Bokpyr kaxjoro sraxka OallHu 4acTo jAejaid KPYroBoii
06xoj (ramepero), MpeaHAa3HAUEHHYIO JUTS 3aIMTHI OT 3aXKH-
raTelibHBbIX CHapsZOB U TylIeHHs moxkapa. Hampumep, 20-31ax-
Has OamrHs /[naja wmerna KpyroBoil 00Xoj MIMPUHON 3 JIOKTS
(1,3 m). CoobIieHne MeXAy TakaMu OCYIIECTBISIIOCH MO
JICCTHUIIAM, PACIIOJIOKEHHBIM 110 JIMaroHald BHYTPH JTaXeil.
Wuorna nenany JBE JIGCTHHUIIBL: OJHA CIYXHJIa JUIS MOJbeMa,
Apyrasi — JUisl CITycKa.

* [TogpoOHOE OMUCaHNE KOHCTPYKIIMU OCAHBIX OAIlleH CM.

[Anonum Buzantuiickuii, 238—247; Anosutonop, 164—174].

** Yckmouenue coctapsiet Oarnst Jlemerpust [Tonnopkera, 0CHO-
BY KOTOPOU COCTABJISIIA YEThIPE BEPTUKAIbHbBIE OAIKH JUTUHOM [TOYTH B
100 noxreit (45 M), ycTaHOBJICHHBIE C HAKJIOHOM BHYTPh. OJIHAKO Ta-
Kasi KOHCTPYKIIUSI 3aBEIOMO ciiabee ONMUCAHHOU BbIlIE: Oanka Takou
OOJIBIION JITUHBI, K TOMY K€ ITOCTABJICHHAS T10]] HAKIIOHOM, JIETKO MOT-
JIa CJIOMAThCs, YTO BBI3BAJIO OBl HEMUHYEMOU 00BaT Beel Oanrau. Cko-
pee Bcero Jnoop, maBasi onucaHue 3TOH OallHu, Omuocs.
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Pwuc. 65. KoHcTpykuns ocagHon 6awHu. 1o kHuee AHoHUMa Bu3ah-
muticko2o «MIHCMpPYKyUU Mo rosIUOPKEMUKE»

bammnu Jlnana u Xapus pacrnosnaraiauch Ha IECTH WINA BOCh-
MH KoJsiecax, OamHu BeIcOTOM MeHbire 10 sTakell MOy UMETh
TOJIBKO YEeThIpe KoJjeca, XOTs poaocckas OamHs lemerpus
nepeBUrajiaCh Ha BOCbMH JICPEBSHHBIX Kojecax (auamMeTrpom
MOYTH OJMH METP), OKOBAHHBIX XKeJIe3HbIMH monocamu. Ocu
KOJIEC T'elIerobl MOTJIM MEPecTaBIAThCS M pacloiiaraTbes Mol
yriom 90° npyr k apyry. Kpome Toro, Adunelr pekoMeHayer
yCTaHaBJIMBATh BIIEPEAM OCaJHOW OallHH, a TaKKe TapaHHbBIX
gyepenax M MPOYMX MEepEBIKHBIX MAIIMH MOBOPAYMBAIOIICECS
KOJIECO, C MOMOIIBIO KOTOPOr'0 MallliHa MOYKET MEHSAThH Harpas-
JICHHE JIBUXKCHHSI, UTO JeJlaeT ee OoJjiee MOOWMIIbHOW M 3aTpy/I-
HSET OCaXKJICHHBIM ee o0cTper [Aduneit, 34].

Jlis mepeABMIKEHUS OCaTHBIX OallleH HMCIIOJIb30Balld MYC-
KYyJBbHYIO CUIy JIroJel uinu xkuBOoTHBIX. IIpu ocane Pogoca
Hemerpuit Be1Opan 3400 cUIbHBIX MY)KUUH JJIS TPUBEICHHUS
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OarHK B JBMKEHME. BallHiO TOJIKANM M3HYTPH W C3aIH CHa-
PYKH, OJHAKO BCE PaBHO MECTa MOTJIO XBATHUTh TOJBKO IS
1200 uenosek. To nu Jluogop B 3TOM MecTe OMIUOCS, TO JIn
st 3400 yenoBek JSNUINCh HA TpU CMeHbl. MHOrma OariHio
MPUBOIMIIA B JIBFDKEHHE TIPH ITOMOIIH OONBIIIOr0 BopoTa (puc.
66), pacmoaokeHHOro Ha TiepBoM dTake Oammuu [Biton, W 55].
Koraa mo3Bomsiiu 00CTOsITENbCTBA, OAIIHIO IPEANOYUTATH TS-
HYTh C MOMOINBI0 OBIKOB. CUMTaETCsA, YTO MEPCHl TEPBBHIMU
CTaJIM MPUBSI3BIBATH OBIKOB K CIICIIMAJIBHON OaJIKe TaK, 4To T

Puc. 66. OcagHas 6awHs [Biton, W 55], npuBogumas B
OBWXEHVEe BOPOTOM
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Puc. 67. l'enenona, ycTaHoBneHHasi Ha kopabnsix

MOTJIM JIBUTAThCS IIEPEHTOH, Oy1ydn B 3HAUYUTENBHOHN cTere-
HU TPUKPBITHI OT Bpakeckoro orHs. IlozmHee 3TO, BEpOsITHO,
CTaso OOIIMM METO/IOM IMepeMelleHUs 0CcalHbIX OalleH.

OcajiHble OalHu MOLIIU JICHCTBOBATh U C MOpsi. B Takom city-
Yae UX yCTaHaBJIMBAIM HA J[BAa IPY30BBIX CyJHA, COSTUHEHHBIX
oopramu (puc. 67). OaHaKo 1e70 3TO OBUTO KpaiHe PHCKOBaH-
HBIM: €CJIM MOpE Ha4WHAJIO IITOPMHUTH WM TMOJHUMAIICS CHIIb-
HBII BETEp, BCE COOPYKEHHUE JIETKO JIOMAJIOCh M OMPOKH/IbIBA-
JIOCh, YTO, HECOMHEHHO, TOJBKO MOJHUMAIO0 OOEBOM AyX OCax-
neHsbix. [ToaTomy Aduneit, a 3a HUM 1 AHoHMM BuzanTHiiCcKMiA
COBETYIOT CHaOXaTh Cy/a CHelHalbHbIMI YKOCHHAMU H YTSDKe-
JIUTEJISIMU, YTOOBI OalllHU COXPAHSUTU MPH KPEHE MPSIMOE MOJI0-
xenne. Korya cyaa npuOimssres kK creHam, OalllHU HaJio ObLIO
BBIIIPSIMUTH C TIOMOIIBIO KaHATOB M 0JIOKOB [AHOHUM Bu3aH-
Tuiickui, 268—269; Aduneit, 32—33]. O4eBHUAHO, YTO MOPC-
KHE TeNernobl J0JDKHBI ObUIM MMETh 3HAUMTENbHO OoJee JUIH-
HBII HITYPMOBOW MOCTHUK 10 CPAaBHEHHIO C CYXOITYTHBIMU.

Ha crpoutenbcTBo ocagHbIX OalleH yXOAWIO OT HECKOIb-
KHX JTHEH 0 HeCKOJIbKHX MecsleB. BeposiTHO, 3TO 3aBUCENO
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OT HAJIMYMS HEOOXOJMMBIX MaTepHalioB M KoludecTBa pabdo-
yeld cuibl. Bo Becex cirydasix, KOrja MO3BOJSUIM OOCTOSITENb-
CTBa, OalllHM TMPEANOYUTAIHN MEPEBO3UTh C MECTa Ha MECTO B
0003¢e pa300paHHBIMU Ha HECKOJbKO YacTed. OpHaKo 3TO
TOXe OBIJIO CBSI3aHO C ONpeelIeHHBIMU TpYAHOCTsIMU. Hampu-
Mep, U TIepeBO3KK OJHOH ocanHoi OamHu Bo BpeMmsi CTo-
JIETHEH BOWHBI MOHAA00UI0Ch 26 TOBO30K. Dayapay | s
MepeBO3KN TeNenoibl U3 AepeBa U mKyp B CTEpIMHT MOTpe-
6oBanoch 30 TOBO3OK.

Camyro OONBIIYIO ONACHOCTB JUIsl OCaIHBIX OallleH mpe-
CTaBIISUIM OTOHb M CHapsbl METATEIbHBIX MaluH (M031HEe
OTHECTPENbHON apTHIIIepuH). J{iIst 3aIUTBI OT OTHS W MeTa-
TEJIBHBIX CHAPSIOB OalllHIO OOIIMBAIM JIOCKAMH M OOBEIINBA-
JIM CB&XHMMH IIKypaMH, MPUYEM IIKYPHI JOJKHBI OBLIH HE
npujeraTh BIUIOTHYIO K JOCKaM, a BUCETb CBOOOJHO, oclad-
JIsis TAKUM .00pa3oM CHIly yjapa cHapsja. Tol ke 1enu ciy-
KUK CBOOOJAHO CBHCABIIME IIMHOBKH, KOTOPBIE 3aMEHSIIH
IKYpBl WM MCHONb30BATUCH HapaBHe ¢ HUMH. LIIKypsl peko-
MEH/I0BaJIOCh MOMeEIaTh XBOCTaMHM BHHU3, TaK 4TO, KOrja
CBEpXY JIWJIM BOJY, OHa CTeKaja C XBOCTOB Ha BCE COOPYKe-
HUE W TylmHja oronb. Kpome Toro, J0cKku cHaOXaiu rBO3Js-
MU C IIAPOKUMHU MUISITKAMH, BBICTYIABIIUMH HAPYXKy, a Mpo-
CTPAaHCTBO MEXAY HUISIIKAMH M JOCKaMH O0OMa3bIBajy IJIH-
Hol. MlHOTa cHapyKu OallHU BelIajy MEIIKW, HArOIHEHHBIC
CMOYEHHOW YKCYyCOM MSIKMHOMW, WJU CETH, CIJIETCHHBIE U3
CBIPOTO MXa WJIM BoJOpocield. B oTaenbHbIX ciydasx OamiHio
OOIIMBAIU JKEIE3HBIMU JINCTAMHU, XOTS 3TO OBLIO JIOPOTO.
N3BecTHO HECKOJIIBKO TAaKMX ClydaeB, HalpuMmep: ocajHas
Oamus Jlemerpust I[lommopkera nipu ocajae Ponoca, pumckue
OamHn npu ocajge Moramatel, ocagHas OalrHs MepcoB MpHU
ocage AMUIBI 1 1Ip.

Bce aTu mpucnocoOieHus NpensiTCTBOBAIN BO3TOPaHUIO
OCHOBBI OalIHM OT 3aKUTaTEeNbHBIX CTPEN, a TAaK)Ke B KaKOii-
TO CTENEHU YMEHbBIIAIH CHUJIy yAapOB METaTelbHBIX CHaps-
noB. Ho ecnu yx Bo3ropaHue NMpoM30LUIO, OTOHb TYIIHIIH,
MOJIUBAsl €ro C BEPXHUX 3Ta)XeW BOJOW WIIM, UYTO CUUTAIOCH
JydIne, CMechlo BOABI C YKCycoM. Bona juis TymieHust oras
JIOCTABIISUIACh Ha BEPXHHUE ATakM OAlIHM B €MKOCTSX U3 BO-
JIOBBUX KHUIIOK, a Ha KPBIIIy — TIPHU MOMOIIHU COCAMHEHHBIX
BMECTE MPOCBEPIEHHBIX TPOCTHUKOBBIX KojeH. Bony uepes
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Puc. 68. OcagHast 6alLHsA ¢ MOCTUKOM, MEPEKUHYTBLIM Ha KPenocT-
Hyto 6alHto. 1o kHuee Anosnnodopa «llonuopkemuka

3TH CBOEOOpa3Hble BOJONPOBOJHBIC TPYOBl THAIM W3 HaXO-
JHMBIINXCSI BHU3Y KOXKaHBIX MEXOB, HAIOJIHEHHBIX BOJIOH.

Ocannast GamrHs 1aBaja MHOT'HE MPEUMYIECTBA OCaX/Ialo-
IIMM. C BEpXHUX dTaKel OalmHu MOKHO OBLIO, MEPEKHHYB
MOCTHK, MEpPEHTH Ha CTeHY, B OalllHE MOXXHO ObLIO pa3zmec-
TUTh METaTEIbHYIO apTUILICPHIO, & C BEPXHHUX dTakel BOU-
HBl MOTJIM MOpaKaTh 3alIMTHUKOB CTCHBI CTPEIAMH M JPOTH-
KaMH, HaXOAsCh B 3HAUMTEILHO 0OJIee BBITOJHOM MOJIOKEHUH
10 OTHOILIEHHIO K IOCJIEOHUM, HAaKOHEL, OalHsg Morjiaa ObITb
NPUKPBITHEM ISl OTIEPALUil 110 pa3pyIICHNIO CTEHBI (C MOMO-
HIbIO TapaHa MM TOJIKOIIA).

[MepexumHOit MOcTHK Tenenonbl (sewbampa; epey. epibathra)
Jiefialid U3 JIBYX MOIIHBIX OalOK, COSIMHEHHBIX HACTHIIOM W3
nocok. [ToBepx OCOK KilaJid CHIMTBIC U3 MEJKUX JIPAHOK M Tie-
perieTeHHbIe BepeBKaMU IIUHOBKU (rcuadbl). ITH HUHOBKH
oOecrieunBanyu Oonee yJOOHBIM MyTh IITYPMYIOIINM, a B CITy-
Yae OMacHOCTH MOTJIM OBITh JIETKO OTTSHYTHI Ha3aa. MocTHK
Anostonop pekomenayer nenath jaiuHoi 20 ¢yroB (5,9 M)
[Amommoop, 168], X0Ts, BUAUMO, UTMHA MOTJIa BAPbHPOBATHCS
B 3aBHCUMOCTH OT OOCTOSITENLCTB. Bo BpeMst mpuOIKeHust
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K CTEHE MOCTHK MOJJHUMAJN TPH TIOMOILM KaHATOB, U OH o0ec-
MeYnBaj 3allUTy HaXOAAIIMMCS Ha BEPXHEM DTa)K€ BOMHAM.
MocTrK MOr TakXKe BBIJIBUT'aThCs M3 OAlllHUA Ha pojiMKax. Takoi
Mmoct Bereruii Ha3biBaer 3k3octpoii [Berenwii, 1V, 21].

B ocagnpIX OamrHsx 4acTo pacroiiarajid MeTaTelbHYIO ap-
Triuieprio. OOBIYHO B HIKHHMX JTaKaX HAXOJWINCH TsDKENbIe
opyausi (Hanmpumep, OaTMCThI-KAMHEMETHI), 8 B BEPXHUX —
jerkue (Harmpumep, CKOPIHOHBI). MalIMHbBl CTPEISIN Yepes3
aMOpa3ypbl, KOTOpbIe OBIIM TMPHUKPBITHI JACPEBSIHHBIMU HIIH
KOKaHbIMU cTaBHsiMH. B Oamnsx [lemerpus [lomuopkera
CTaBHHU OBUIM C/CNAHBI U3 IIKYpP, HAOUTHIX MIEPCTHIO, M MPUBO-
JVIIACHh B JIGHCTBHE MEXaHWYECKUM YCTPOHCTBOM H3HYTPH
OarHu.

TapaHbl B OalIHAX MOTJIM OBITH PACIIONOKEHBI KaK B HIX-
HUX 9Ta)kax, TaKk ¥ B BEPXHHUX. B mepBoM cilydyae OHH Tpej-
Ha3HAYaJMCh I TPOOMBaHUsS Opemy B CTEHE M MMETH KOH-
CTPYKIIHMIO, aHAJIOTHYHYI0 OOBIYHBIM TapaHam, BO BTOPOM —
JUIs pa3pylIeHus maparnera U 3yOuoB creHbl. [lo cBueTens-
CTBY Anosuioopa, 0co0eHHO 3(h(hEeKTHBHBIMH MPOTUB 3yOI[0B

q ]— g o
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Puc. 69. OcagHas GaluHs ¢ AByMs napannenbHbIMU TapaHamu,

KOTOPble MOryT UCMNOMb30BaTbLCS Kak NPOTUB 3yOLIOB CTEHbI, Tak
1 B KadecTBe MocTuka. 1o kHuee Anonnodopa «[llonuopkemukas
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Pwuc. 70. PekoHCcTpykuma ocagHou 6allHm ¢ ABOVHBIM TapaHoM

Puc. 71. lWUtypm kpenocTu ¢ npyuMeHeHNeM ocagHo GaLluHw.
W3 maHyckpunma Havana XIV e.

CTEHBI M 3aIMTHUKOB HAa CTEHaX ObUIM JBOWHBIC TapaHbI, TO
ecTh JiBa TapaHa, COCIUHEHHbIC MOIepeuHoi Oankoi (puc.
69 u 70). Takoii 1BOMHOI TapaH C AOMOJHUTETBHBIM HACTHIOM
MOT', KpOME TOI'0, UCII0JIb30BAThCS B KAYECTBE MOCTHKA JIJIs
nepexojia Ha creHy. [IpoTHB 3alIMTHUKOB HAa CTEHAX HMCIIOJb-
30BaJii U MEUENOJI00HYI0, 3a0CTPEHHYIO criepenu Oaliky, KO-
TOPYIO NPUKPEIJISIN HaBepXy OAIIHU K OTBECHOW OCH TaK,
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Puc. 72. OcagHas 6aluHs ¢ nepeknaHbiM MOCTUKOM. [1o
KHUee umarnbsiHua MapuaHo Takkorbl, cepeduHa XV 8.



YTO OHA MOTJIa BPAIAThCS B TOPU3OHTAIBHOW TIOCKOCTH, a
WHOT/Ia TaK)Ke JBUTATHCSA BBEPX-BHM3. IIepemHsst 4acTh TOH
Oasiky ObUIA JUTMHHAS W y3Kasi, a 3aJIHsIsl, KOTOpasi HaX0/IUIach
B OalliHe, — KOPOTKas, TSDKENas W TOJCTas. TakuMm o0pasoMm,
Jake HeOObIIOe ABIKEHHE 3aJHEr0 KOHIA OalKv MPHBOIH-
JIO K TOMY, YTO MEPEIHUI KOHEL JBUTAJICA CO CTOJb LIMPOKOI
AMIUTHTYON, 9TO «Oaika COKpyIaja BCeX CTOSIIUX HaBep-
Xy Ha cTeHe» [ Anomtonop, 170—173].

Puc. 73. CpenHeBekoBasi ocafaHas GallHa ¢ TapaHoMm
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[enmonbl mpogomKam akKTHBHO MCIIOIB30BATHCS M B CPEI-
HHe Beka (B 3TO BpeMsl OHM B OCHOBHOM Ha3sbiBajuch Delfrey,
berfriez, beffiroi, berefredum, befragium). Oanako Tak kax ux
co3anre TpebOBAIO 3HAYMTEIBHBIX 3aTpaT (EHSKHBIX W JTFO/I-
CKHMX) W HAJIMYMsI CBEIYIEro0 apXUTEKTOpa, OHMU OBbLIM 110 Kap-
MaHy TOJBKO CaAMbIM OOTaThIM U KPYITHBIM BOGHAYAIbHUKAM.

Jlo nauana XIV B. ocajHble OalllHX B OCHOBHOM HCIIOJIb30-
BaJIMCh JJISl IITYpPMa CTEHBI C TIEPEKUJHOTO MOCTHKA, a TaKKe
JUISL pa3MellleHHs] BHHU3Y TapaHa, OpeldpoBaBIIEro CTEHY,
MO3/IHEE TeNIeNOoIbl Yallle MPUMEHSUTH JUTsl TPUKPBITUS TT0KO-
Ma ¥ B Ka4ecTBe IUIalgapMa Juisi pa3MelieHus cTpeikos. Mera-
TEIbHYIO apTHIIJIEPUIO B OCaJHbIX OamHsIX B CpeaHeBEeKOBbE
pacrnonaraiy penKo.

IToxosxe, uTO ocajaHbie OamHu B cpeaHue Beka (puc. 73)
ObUTM HE CTOJIb MHOTOJTa)KHBIMH, KaK BO BpeMeHa AHTHYHO-
ctiu. O0bIYHO 3TO ObUTH 3—5-3Takuble OamHu. [Ipu >TOM
BbIcOTa OameH Hepeako gocturana 25—30 M. A BOT Kojimue-
CTBO KOJIEC BapbHPOBAIOCH B 3HAYUTEIHHO OOJNbIIEM JHarna-
3oHe. Tak, OalIHs, MOCTPOSHHAs BUKHMHIaMU Tpu ocaje [lapu-
XKa, mepeaBuranach Ha 16 xonecax, a Telemnoibl, MPUMCHSB-
muecs npu ocanax Bepaena u Maxaua, pacnonarajiuch TOJIbKO
Ha Tpex koiecax [68, c. 242]. TpexkoyecHas OaurHs, TOJK-
HO OBITh, BBIUTPBIBAJIA B MOOMIILHOCTH, HO 3HAYMTEIBHO IPO-
UTpbIBAJIa B YCTOWYHBOCTH.

Konerr ocajiHbIM OalliHsM, TaK K€ KaK MHOTMM JPYTUM BH-
JlaM OCaJIHOW TEXHHKH, MOJIOKWIA OTHECTPEIbHAs apTUILIEPHSsI.
Ho naxxe oHa He cpa3y BBITECHUWIJIA OcajHble OamHu (puc.
74 w 75). Hanpumep, TypKH OPUMEHSUTH OCaiHbIe OalllHU TPO-
tuB Koncrantunonons B 1453 r. u naxe B 1565 1. Bo Bpems
ocajJibl MaJbThl.

Jlnst mepenBukeHust ocagHON OalHU TpedoBaIach UCKIIFO-
YUTENLHO POBHASI MMOBEPXHOCThH, MHAUE OAlIHsl MOTJa 3aCTPSTh
WU ONPOKUHYTHCS. BUTpyBHil ommceiBaer, Kak Omaromaps
MYIpOCTH apXxuTekTopa JlmorHeTa poaocubl 00e3BpeIHIIH
renenony Jlemerpusi: 3alIUTHUKN CHENaJIH TPOXOAbl B CTEHE
C TOW CTOPOHBI, IJIe JIOJDKHA ObLIA MOJONTH OAallHs, ¥ HOYbIO
BBUIHJIM TIEpe]] CTEHOH OOJbIIOE KOJIMYECTBO BOJBI, TPS3H H
9KCKPEMEHTOB; B pe3yJibTaTe OalllHs 3aceia B 00pa30BaBIIICH-
Csl TONKOHM TPSICMHE W HE MOIJIAa ABHHYTHCS HH Ha3aj, HH BIie-
pen [Butpysuii, X, XVI, 7]. OcaxeHHbIe ycTpanuBaiu TakKe
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Puc. 74. Ocapa ¢ npyMeHeHnem oQHOBPEMEHHO ocafHbIX BalleH 1
OrHecTpensHomn aptunnepun, 1475r.

nepesi CTEHOM SIMBI-JIOBYIIKH, HalpuMep, 3a0JaroBpeMeHHO
3aKOIaB B 3eMJII0 OOJIBIIKME MYyCThIe TIMHSHBIE cOCy bl [1on
TSDKECThIO OCaJHON OalllHH 3TH COCY/bI JIOMAIUCH, MPOUCXO-
I 00BaJ1, U OalHs oOpylIuBanach win 3acrpeBana. Hemoc-
PEICTBEHHO BO BpEMSI Ocajbl TOTO K€ dPPeKTa MOKHO ObLIO
JOOUTHCS, YCTPOUB TIOAKOI MO MPOJIOKESHHOM ISl TPAHCIIOp-
TUPOBKH OaiHu noporoi [Beremnuii].

Ho naxe mo OTHOCHTENBHO POBHOW MOBEPXHOCTH CKOPOCTh
NepeIBIKEHHs 0caHON OaimHu OblUia KpaiiHe HeBenuka. [Lmy-
tapx [[Inyrapx, demerpuii, 40] roBopur, uto «lloryourens-
Huia roponos» Jemerpus I[loamopkera npu ocane Ous rme-
penBuraiach ¢ TaKUM TPYJOM M TaK MEUICHHO, 4TO 3a JIBa
Mecsiria mpomuia He 6osee aByx cragaues (370 m)! Cropee Bce-
ro 3T0 ObUI MCKIFOYHMTENBHBIN Clydail, OJHAKO SICHO, YTO BCE
TeJICNONN HE OTJIMYAIUCh CKOPOCTBIO U MAaHEBPEHHOCTHIO. J{1st
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oOyierdyeHust IBUXKEHUS ocajHoi Oamuu Xaiime | AparoHckuii
(1264—1327 rr.) HOCTPOMII CHEMUAILHYIO JOPOr'Y, CMa3aHHYIO
xupoM. Kpome Toro, ero mHeHep MCIOIb30Ball KOJbIA, 3ar-
HaHHBIE B 3€MJIIO Y KPEMOCTHOH CTEHbI, a TaKXKe LIKUBBI U
Tpochl (puc. 76). B pesynbTare padboune, nNoATIrHUBas OALIHIO
K MECTy Ha3HaueHHs, CaMH BCE JaJbIIe U JAIbIIe YXOIUIN OT
obctpena 3amuTHUKOB. OJTHAKO BCE 3T M300pETEHUsT HE TpH-
HECJIM ycIiexa MepOINpHUSATHIO.

UtoOsl renenosa Obuta d3PPEKTUBHOM, OHA JODKHA ObliIa
BO3BBIIIATHCS HAJ[ CTCHON WM OalllHel, Ha KOTOpYyr cobOupa-
JTUCh BecTH ataky. [loaToMy OIHHMM W3 METOAOB HEWTpaiu-
3alluu 0CaJHON OalIHM Oblia HAJCTPOHKA CTEHBI KAMHSIMH,
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Puc. 75. PekoHCTpyKUMst ocagHoi 6aluHm no3aHero CpeaHeBekoBbs
(no muHuamiope Ha puc. 74)
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Puc. 76. MoaTtarveaHue ocafHom GallHM K CTEeHe Npu NOMOLLM
LUKMBOB 1 TPOCOB

KUPIHYaMH WA TPOCTO JOCKaMHM, YTO HE JaBaJio TaKUM 00-
pPa3’oM OCaXIAIOMINUM OO0CTPEINBATH 3AIMUTHUKOB CTEHBI MIIH
MEepeKUHYTh MTYpMOBOI MOCTHUK. CO CBOEH CTOPOHBI OCaX-
JaloIye, B IPOTHBOBEC ITOMY, MHOI A NPHOEraan K CIeayro-
el XUTPOCTH: OHU CTPOWIJIM OAIIHIO HMKE WM BPOBEHBb CO
CTEHOM, a BHYTPH PACIIONArall elle OHY MaJICHbKYIO OallleHKy
U3 JIOCOK, U KOT/Ia Telernoa MOoIX0ANIA K CTeHe, OHU BHE3AITHO
IPY TTOMOIIM KaHATOB M OJIOKOB MOTHUMAJIN U3 CEPEIHHBI 3Ty
MaJICHbKYIO OallleHKY, B pe3yJbTaTe yero OallHs OKa3bIBalach
BBIIIIE KPENOCTHBIX YyKperuienunidt [Beremwmii, 1V, 19]. [lns
O00OppOBI C OCaJHBIMU OAlIHSIMU TPHAYMBIBAIH U JPyrue
XHTpble TpucrnocoOyeHus. Hampumep, HMHOrAa cO CTEHBI
BBIJIBUTAJIM JUIMHHBIC, OOUTHIC JKEJIe30M Oajku, KOTOpbIE Mpe-
MATCTBOBAIM NpubOImkenuto Oamnu [Berenwid, 1V, 20]. Tlpu
obopone Tupa oT KPEeCTOHOCIEB 3aIMTHUKHA YCTAHOBHMIIM Ha
CTeHEe TapaH: OPEBHO pacKauMBajd Ha HIKABAX C MOMOIIBIO BO-
poTa, a 3aTeM HalpaBJsUTH NPOTHB OCAJHOM OalHuU, ecaM OHa
OblIa 10CTATOYHO OJHM3KO OT CTeHBl. KpoMe Toro, ¢ momoripio
OJIOKOB HaJl CTCHOH MOJAHMUMAJIM €MKOCTH C HaBO30M M ONPOKH-
JIBIBAJIM MX HA OCaJIHbIC OAIllHU KPECTOHOCIIEB; OKAa3aThCSI B ATOT
MOMEHT BHYTPH TaKo# OaIiHu ObLIO JIEJIOM HE U3 MPHUATHBIX.
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CAMBYKA

CAMBVYKA (Ha3BaHue MPOMCXOAUT M3-32 BHEIIHETO CXOJICTBA
C OJHOMMEHHBIM MY3bIKaJIbHbIM HHCTPYMEHTOM) IMpPE/ICTaB-
nsma co0ol MIMPOKYIO JIECTHUIY, TOMEUIEHHYIO B KPBITBIN
TYHHEIIb, OOIIMTBIA CHAPYXKM MOKPBIMH IIKYypaMu JJIsi 3alili-
ThI OT OrHst. CamOyKu MOTIH OBITh CYXOITYTHBIMH U MOPCKH-
MU. B mepBoM ciyuyae coopyxeHre pazMelain Ha KOJECHOH
TEJIEKKE, BO BTOPOM — Ha KOpaOJsiX, OOBIYHO CABOCHHBIX.
[To cpaBHEeHUIO C OOBIYHOW INTYPMOBOM JIECTHHIICH camOyka
nMena 3HaYUTelbHbIE MPEUMMYIIECTBa: OCaXKIaIOIUe MOTIIH
JIeiCTBOBATh Ha OOJIBILIEM PACCTOSHUU OT CTEHBI, HApUMEp
4yepe3 poB, M 3aIIMTHUKA HE MOTIIM OTTOJNIKHYTH ee. Cyie-
CTBOBAJIM pa3lIMuHbIe KOHCTPYKIMH camOyku. OOmuM y Bcex
HHUX OblJIa HEOOJbINas 3allUIEHHAs IUIONIAaJKa B MEpeIHeH
(BepxHeit) yacTh, Ha KOTOpOW pacmonaranuch 4—10 BOHHOB,;
OHH BenH O00pbOy ¢ 3alIMTHUKAMH, MEHIABIIMMH YCTAaHOBKE
camOyku. [Tocne coennHenns caMOyKn CO CTEHOH OCTajbHBIE
BOMHBI B30MpPAIKMCh MO0 HEH Ha CTEHY.

EnuncTBEHHOE MOAPOOHOE OMMCAHHE MOPCKOW camMOyKH
coxpanmiock y [Tonubus [ITomuowuit, VIII, 6, 2—11] (cm. oca-
ny Cupaky3 B riaBe «3HaMEHUTBIE 0CaJIbI» U [BETHYIO MILIIO-
cTpaiuio). PuUMiisiHe MOCTPOMIIM YeThipe CaMOYKH, KOTOpBIE
pa3MeCTHJIM Ha TIONAapHO CBS3aHHBIX BOCBMH KBHHKBHpPEMaXx.
CamOyka npencraBisiia coOOH JUTMHHYIO JIECTHUIY IMPUHOM
okoro 1,2 M, orpaxaeHHyr0 ¢ 00eMX CTOpOH MOpYy4HsIMH. B uc-
XO/IHOM TIOJIOYKEHHH JIECTHHIIA JISKAa BIOIb COMPHKACAIOIIIX-
csl CTGHOK KOpaOliell M JajeKo BBICTyIaja 3a KopaOelnbHbIe
Hochl. [Ipu npuOIMIKEHNH K CTEHAM JIECTHUIY OJHUMAIH
IpU MOMOIIY KaHATOB, MPUBS3aHHBIX K MepeaHeMy (BepxHe-
My) Kparo JICCTHHUIIBI. 3a JAPYTrue KOHIIBI KaHATOB, MPOIYIICH-
HBIX yepe3 OJIOKM Ha BEpIIMHAX MA4T, TSHYJIH T€, KTO CTOSI
Ha KopMe cyJoB. B To xe Bpems 10, HaXOAMBIIKECS Ha
HOCy 00oux kopaOJjel, clieuiu 3a MPaBUIBLHBIM MOAbEMOM
JIECTHUIIBI U TOANIUpaiy ee mectamu. [Ipu momomu rpedios,
pacroiiaraBminxcs Mo 00eMM Hapy»KHbIM CTOPOHaM Kopao-
Jei, 9TO MIaBydee COOpYy)KEHHEe MOABOAMIN K cTeHam. Ha-
BEpXY, B MepeJHel YacTh JIECTHUIBI, HAXOIUIACH TUIOIAJIKA,
C KOTOpOH ueThIpe BOMHA OOCTpeNHMBalv 3aIMTHHKOB Ha
creHax, [lmomanka cuepeau u ¢ O0KOB ObllIa OrOpPOXKEHA
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MJIETEHBIMU 3aropojkaMu. Kak TOJBKO JECTHHIY MpPUIIaXH-
BaJM K BEpXY CTEHbI, BOMHBI Ha MJOMIaJKe OTOpachIBaly 3a-
TOPOJKM M BCTyMalnu B OOW ¢ 3alUTHUKAMH, a OCTalbHBIE
BOMHBI TOJIHUMAIIUCh O CaMOyKe CJIeJIOM 32 HUMH.

BeposiTHO, cyliecTBOBai M U APYrue KOHCTPYKIUH MOP-CKOM
camOyku. Hanpumep, AHOHUM Bu3aHTHIICKMH TOBOPHUT O KpBI-
TOW NecTHUIE caMOyKH, KOTopas Obllla yCTAaHOBIECHA HA JBYX
BEPTHUKAIBHBIX OaiKaX, MM Ha TaK HAa3bIBAEMOM «KOpaOeIbHOM
Mapce», U «MOYKET TPOJEeNbIBaTh MIECTh ABMKEHUH, TOA00HO
TaK Ha3bIBACGMBIM ,,)KypaBisiM" (KpaHam)». YIOMHHAeT OH U O
HEKUX MOJBbEMHBIX BHHTAX, Ha KOTOPHIX YCTaHABIWBAaJ CBOU
camOyku Jlamuit Konodouckuii [Anonum Buzantuiickuii, 271].
AduHeil Takke yTBEPXKIA€T, YTO MAIIMHBI 3TH ObLUIM 00IIen3Be-
CTHBI, HO OIMCBIBATH UX OTKA3aJcsl, TaK KaK CUMTAET, YTO <JTydllle
COBCEM HE 3aBOJUTH ITUX MAIIMH, Ye€M CTPOUTH HX IIJIOXO0»
[Aduneii, 27—28]. OueBuaHO, MOpCKHE caMOYKH, TaK ke KaK U
BCE OCaJJHbIC MAIllMHBI, YCTAHOBIICHHbIE Ha KOPalsiX, ObLIN Kpaii-
HE YyBCTBHUTEJIbHBI K IOTOJHBIM YCIOBHSM M TPeOOBaIH U3PSI-
HBIX 3HAHUU [IPU UX IIOCTPOUKE.

CyxXOnyTHbI BapuaHT caMOyKH JICHCTBOBAJ Ha OCHOBaHUU
NpUHIKIA MPOTHBOBeca. MalimHa mpeacraBisiia coOOd uepe-
.J1axy Ha Kojiecax, K KOTOpOH ObliIa MpUKpeIieHa KPhITas JecT-

Puc. 77. Cambyka, ycTaHoBNeHHas Ha kopabne. 1o kHuze AHOHUMa
BuzaHmuticko2o «MIHCmpyKyuu ro rnosiuopKemuKe»

132

Huna jiuHoi go 18 M [Biton, W 57—60]. B cnenunansioe oT-
JIeJICHUE B 3aJHEH 4acTH caMOYKHM MOMeEIIa OKOoJo 2,5 TOHH
KaMHEH, 1ecka uiu 3emiin. biaromaps 3ToMy NpOTHBOBECY, a
TaKKe BOPOTY C YEPBSUYHBIM MPUCITOCOOIEHHEM CaMOYKy MOTIIN
«TIOJIHATH» BCEr0 HECKOJbKO dYenoBek. CamOyka Morna wus3-
MEHSTh MOJOXKEHHE OT TOPU3OHTAIBHOTO 0 HAKIOHHOTO K TO-
pu3oHTaNM 1oj yrioM B 45° (cM. pEeKOHCTPYKIHMIO Ha IBETHON
wutoctpaiun). [lepenHee oTBepcTue caMOyKu 3aKphIBaIn JIBY-
Ml JIBEpKaMH, Ha KOTOPBIX ObUIM CHeTaHbl Pe3HbIe pacKpalieH-
Hble M300paKeHHs APAKOHA WM JIbBA, M3PBITAIONIETO TLIaMs
[Anonum Busanrtuiickuii, 266]. JBepku 3amuinand HaxoJHB-
MUXCS Ha MJOMAJKe BOWHOB, a pe3Hble M300pa)keHUs mpej-
Ha3HAYaJIuCh IS ycTpalieHus npoTuBHUKa. [Ipu mcmonb3osa-
HUM caMOyKH JICHCTBOBAJIM CIEAYIOIMM 00pa3oM: B OMYIIEH-
HYI0 TUIOMIAJKy B MepeaHell yacTu caMOyKku B3OMpamuch IO
nectuuie 10 BoMHOB, 3aTeM COOpPYKEHUE TOAKATHIBAIN K CTEHE
u nogHuManu. Iloka JecsaTh BOWHOB HaBepxXy Beidu 00# ¢
3aIIUTHUKAMH, OCTAJbHOH INTYpPMOBOH OTpsiA B30OHMpaics o
JIECTHUIIE BHYTPU caMOyKH.

HACbINb

[MOCTPOMKA semnsubix Hachimeil (epeu. chomata, nam.
agger) mpecienoBaiga OJHY W3 ABYX BO3MOXHBIX IHejei: au00
JOCTUTHYTh BE€pXa CTEHBI, NMPEeJOCTaBUB JETKUI JOCTYI MITYyp-
MOBOMY OTpSIAY B KPemocTh, N1O0 oOecrneyuTbh pOBHYIO J0-
pory, mo KOTOpoi MOKHO OBUIO TOJABECTH OCAJAHYI0 TEXHUKY
K BEpXHEH 4acTH OCHOBHOW CTEHBI, TA€ CTEHbl OOBIYHO OBbUIH
TOHBIIE W crabee, 4eM y OCHOBaHHMs. BriepBble 3eMIIsSHbIEC Ha-
CBIMTK Ha4aJ CTPOUTH B MecomnmoTaMuu eluie B TPEThEM ThICA-
YeJeTur 10 H.3. [lo3nHee oHM cTaiu M3MI00JICHHBIM OCaIHBIM
CpPEACTBOM ACCUPHILEB, NIEPCOB U pUMISH. (18 mocTpoiiku
Hachld TpeOOBasoch OONBIIOE KOIHYECTBO paboyeidl CHIIBL.
[ToaTromy B cpenHue Beka B EBpome 3eMilsiHble HAcChIMU He
CTPOMJIN —- MaJIeHbKHE apMUU U3 BOMHOB-apUCTOKPAaTOB HE
MOTJIM U HE XOTENH CTPOUTH HACHIIIN.

[MonkoBoay Bceraa BaXkHO OBLIO 3HATH, CKOJNBKO MOTpeOdy-
ercst padoumx ISl TOCTPOMKH HACBIIM M CKOJBKO BPEMEHH 3aii-
MeT 3ta onepauus. Eme B J[peBHem BaBuiioHe ymenu nojacuu-
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TaTh 00BEM 3E€MJIM, HEOOXOMMMOW JUJIs MOCTPONKH HACHIIH,
MCXOJS U3 BBICOTHI CTEHBI. [Ipy 3TOM paccTosiHWEe OT CTEHBI 10
TOrO0 MecTa, TJe MpEernonaraiock HayaTh MOCTPONWKY HACBHITIH,
BaBHJIOHSHE BCErJa cunTanu paBHsiM 60 M (paccTosHue, cier-
Ka TpeBbIaBiee 3PPEKTUBHYIO TaTLHOOOHHOCTh TOTIAITHUX
JYKOB). 3Hasi 00bEM 3eMJIM, HETPYAHO BBIYMCIUTH YHCIO Pa-
00ounx M KOMHYecTBO BpeMeHu. OuH 4enoBek, paboTas 1o JaBe-
HaJALATh YacoB, MOXET BBIKOMATh M MPHHECTH MPUMEPHO J1Ba
KyOMUYeCKHX MeTpa 3eMiid B JieHb. CIieIOBATEIbHO, JJI MOCT-
POWKM HaCBINIK JI0 BepXa CTEHbI BBHICOTOH 22 M moTpedyercs
9500 4enoBek, y KOTOPBIX 3TO 3aiiMeT mATh AHel. KoHewHo,
pacyer NpoBEACH AN UIACAIM3UPOBAHHBIX yciaoBuil. IIpu aTtom
HE yUYTeHBI 3achlllka pBa W, IJaBHOE, HENPECTaHHBIH OTrOHb
ocaxIeHHbIX. Bce 3T0, 6e3ycloBHO, yBeNTMUNBAIO BpeMs, He-
obxoaumoe Jyis ornepanuud. Ho TaBHBINA BBIBOJ — TOCTPOMKA
HACBIIT MOXET OBITh OCYIIECTBJICHA JOBOJIBHO OBICTPO, €CIH
HMMeeTCs IOCTATOYHOE KOJIMYeCTBO pabouei CHITHI.

B symmHMCTHYECKUIT M PUMCKUI IIEPUOJBI B CBSI3U C PA3BU-
THEM METATEIbHOI'0 OpPYXKHUS HACKHITA OOBIYHO HAYMHAIW CTPO-
uth B 120—150 M ot cteHbl. OCHOBHBIM MaTE€pUAIOM CIly-
KHUITU OpeBHa JUIMHOW 6—9 M, KOTOpBIE YKJaJablBalli mTa0e-
nsiMH Ipyr Ha Japyra. [IpomexyTkm Mexay OpeBHaMu
3aroNHsIIM 3eMIIed W KaMHsIMU. PaboTy Benw modsTamHo: cHa-
Yaja HakJaJplBalii OpeBHA Ha BBICOTY IPHUMEPHO 2 M, 3aTeM
WX 3aChIajy, TTOTOM CTEIWIH BTOPOW YpPOBEHb M TaK Jajee.
Bce coopyxxenue pociio OJJHOBPEMEHHO B JUIMHY M B BBICOTY.
Jis mpuKpBITHST pabOTAIOMINX MPUMEHSUTHCH CTAllMOHAPHBIE
LIMTHI, IUIyTeU U BUHEW. Ha HEKOTOpOM paccTOsiHUU Ocaxkia-
IOIIME BO3BOJMIIM OCaJHble OAlIHM, C KOTOPBIX OOCTpEIHBaIH
3alJUTHUKOB Ha CTEHE, HE JjaBas UM BO3MOXKHOCTH CBOUM OT-
HEM MOMelaTh CTPOUTENBCTBY HACHIINH.

B oTBer Ha MOCTPOMKY HAaCHIIU OCAXACHHBIE MOIJIU Hal-
CTPOHTH CTEHY, TIOCTPOUTH BTOPYIO CTEHY M0O3aH MEPBOM WK
pa3pywmuTh Hachilb. sl pa3pylleHus HACBIMA MOXHO OBLIO
100 MPOPHITH TOJ CTEHOM MOTAWHOW TYHHEIh W BBIHOCHUTH
3eMitto U3 Hacel B ropox (cM. ocany ITnaten B riiaBe «3Ha-
MEHHUTBIE 0CabI»), TH00 CKeub ee (Tak Kak Jr00ast HACHIMb
uMena JIepeBsiHHbIN Kapkac). [locimenHee MOXHO ObLIO cle-
JaTe TU00 BO BpeMs BBIJIA3KH, JHOO MPOPHIB MO HACHIIBIO
MOJIKOM U MyCTHB OTOHb CHH3Y.
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CampIM JefiCTBEHHBIM ObLIT, KOHEYHO, TIO/KEr CHU3Y, 0O B
TaKoOM cllydae ObUIO KpaiiHe TPYAHO MOTYIIUTH OroHb. MHTe-
pEecHOe ONMUCAHNE TOr0 METO/d, MPUMEHEHHOI0 B XOJI€ 0CaJIbl
nepcamu Oneccel, naer Ilpoxonmit Kecapuiickuii: «pumisiHe
<...> cTajlu JAENCTBOBATh y HU)KHEW YaCTH HACBINHU, KOTOpas
MOJIXOAMJIA K CTeHe. BrITaluB cHU3Y JepeBo, KaMHU U 3eMIIIO,
OHU CJ/IeNIAJIM CBOErO POjia KOMHATKY, Ha0pocaiu TyAa CTBOJBI
JIETKOBOCTUIAMEHSIOIINXCSI IEPEBbEB, OOJMB MX KEIPOBBIM Mac-
JIOM, cepofx'l u acq)aanOM, <...> pUMJISIHE TOTYacC XK€ MOJO0XKIJIU
CTBOJIBI JI€PEBHEB, 3arOTOBJIEHHBIE MMH JJI ATOTO Cilydas.
Oronb pa3pymmi HEKOTOPYIO 4acThb HACBIIM, HO €Il He yCrel
MOJTHOCTBIO B HEE NMPOHMKHYTh, KaK Bce jepeBo cropeno. Of-
HAKO pUMIISIHE, HE Tepsisi BpeMeHH, OecrpephlBHO Opocaiu B
MOAKON HOBBIE JIpoBa. OTOHB yXKe pa3ropesncs Moao0 Bcel Ha-
CBITNIBIO, M HOYBIO MOBCIOAY HaJ dTHUM XOJIMOM IOKa3aJCs JbIM.
He xenasg mo3BonuTh nepcaM 3aMeTUTh ATO, PUMIISIHE Tpea-
NPUHSIN CIEAYIOMUNA MaHeBp. HamomHUB MajeHbKHE COCYIbI
TOPSIIIIUMU  YIJISIMKM, OHW HadaJid B OOJIBIIIOM KOJIHYECTBE OpO-
caThb MX BMECTE C 3aKMraTelIbHBIMU CTpeJlaMU MO BCEil Hachl-
nu. [lepcel, crosBIIME 37€Ch Ha CTpaXke, CTalM OBICTPO XOIHUTh
TyAa-clofla U TymuTh ux. OHU TyMaiu, 4TO JBbIM MOJHSUICS T10
aTol npuunHe. <,.> C BOCXOJOM COJIHIIA CFOJIa TPHObLUT 1 XOC-
POB, COMPOBOXKIaeMbIli OONbIICH YacThiO Bolcka. [logHsBIIMCH
Ha XOJIM [HACBITB], OH MEPBbIA MOHST MPUUHHY HecyacThs. 160
OH OOHapyY)KWJ, 4TO JbIM HJAET U3HYTPH, a HE OT TOrO, YTO Me-
TaJM Bpary; <...> U3 BapBapoOB K€ OJHU 3ACHIIAIN 3eMIIEH, IpY-
r'Me 3aJUBaJi BOJOW T€ MECTa, IJle TIOKa3bIBAJICS JbIM, HA/EsCh
TakuM 00pa3oM OJI0JIeTh Oe/ly, HO ATO UM COBEPIICHHO HE yja-
BaJloch. TaM, rje HachblaldMu 3eMJII0, €CTECTBEHHO, JbIM IIpe-
Kparascsi, 0JlHaKO BCKOpPE OH MOSIBJIAJICS B JPYroM MeEcCTe, Io-
CKOJIBKY OT'OHb 3aCTaBJISI €ro UCKaTh cebe BBIXO, IJIe TOIBKO
MOKHO. YTO e Kacaercs BOJBI, TO 4eM OOJIblle ee Kyaa-iubo
Momaaano, TeM OOJiblIe YBEIHMYHBAIOCH ACHCTBHE CMOJBI U
Cephl, OTYEro elle CUJIbHEEe OXBAaThIBAJIUCh OIHEM IOMaJaroI-
ecs OpeBHa, U OHA THaJIA OrOHb BCE Jalibllle, MOCKOJILKY HHUTJIE
HE MOIJIO TPOHUKHYTh BHYTPh HACBITU TaKOE KOIUYECTBO BOJI,
KOTOpPOT'0 XBaTWJIO Obl Ha TO, YTOOBI MOTaCUTh Iiams; <...>
SIPKOE TUTaMsl TI0Ka3aJIoCh HaJ HACHINBIO, U MEPChl OTKA3aJIUCh
OT 3TOr0 MPEANpUATHs [CTpouTenbeTBa Hackimu|» [[Tpokomnmii
Kecapwiickuii, 11, 27, 1—17].
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noaKkon

[IO/l mogkomnoM MOHUMAIOT /IBa BUAA ONEpaluii — paspyiie-
HUE CTEHBl Y OCHOBAaHUS M COOCTBEHHO IMOA3EMHBIH MOAKOII.
Jlns mepBoro Buaa Ha3BaHME IMOJKOI, HAaBEpHOE, HE cCaMoe
y/laqyHOe, HO UMEHHO TaK Ha3bIBAaIOT 3TY OMNEpaluio B UCTOY-
HUKaXx.

HemnocpencTBeHHOE pa3pylieHHe CTeHbl Yy OCHOBAaHMsS CO-
CTOSIJIO B MPOOMBAHUM B CTEHE YIJIyOJIGHUS] IPY TTOMOIIX Ta-
KUX OpYAMH, KaK JIOMbI, KHDKOMOTBITH 1 Tonopsl. Ilocrenen-
HO yBeJIM4MBas yriyOleHue B CTEHE, e¢ YKPEIIsuld JepeBsH-
HBIMM TOJMOpKaMHu, 4ToOBl OHAa HE pyXHyJa MpsIMO Ha
camepoB. 3aTeM MOAMOPKH MOJKUTAIM M CTEHa OOpylIHBa-
J1ach. DTOT METO/ HIMPOKO MPHUMEHSIIN elle accupuiiipl. OHu
YK€ UCIIOJIB30BaIN JUIsl 3aIUThI CanepoB OOJBIION IJIECTEHBIH
HIUT, KPYTO U3rndasimiics BBepxy (cM. riaBy «lcropus ocan-
HOT'0 UCKYCCTBa»).

[lo3nHee /it 3aIUTHI carnepoB CTajM NMPUMEHSATh TaK Ha3bl-
BaeMbI€ NMOOKONHble uepenaxu. ITO ObUTM HABECHl, OCHOBY
KOTOPBIX COCTaBJISUIM OT TpeX J0 MSTHU YEeThIPEXYTOJNIbHBIX 0a-
JIOK AnMHON He MeHee 3 M 1 TonmuHol He meHee 0,3 m. Kon-
1Bl 0AJIOK MHOTJIa 3a0CTPsIIN, YTOOBI HX MOXHO OBLIO BOTK-

Pwuc. 78. MogkonHble Yepenaxu ¢ O4HO- U OBYCKATHOM Kpbilamu
Mo kHuee Anonnodopa «[llonuopkemuka
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Pwuc. 79. MoakonHas Yyepenaxa ¢ 04HOCKaTHOW Kpblllen o AHOHUMY
BusaHTunckomy

HYTh B 3eMIII0 JUisi ycTolunBocTH. [loakonHbie yepenaxu Obl-
BAJTH JIBYyX THITOB: C OJHOCKATHOW M JIBYCKATHOMN KpPBIIIIAMH (pHC.
78, 79). Kpbi 1 Tex, U APYrux ObUIM 00pa30BaHbI TOCKAMH,
HAOUTHIMU HA OaJKU OCHOBBI. B 10CKM BOMBAJINCH IBO3AU JUIN-
HOU OKOJIO 15 cM ¢ MHMPOKUMH NUISTIKAMH, TIPHYEM 3aroHsUTICH
OHH TOJIBKO Ha TIOJJIMHBI, YTOOBI MEXY HUIIIIKAMH U JIOCKAMHU
0CTaBaJIOCh CBOOOHOE MPOCTPAHCTBO. DTO MPOCTPAHCTBO 3a-
MIOJIHSUIU KMPHOW MSATKON TJIMHOW, CMEIIAHHOM CO CBUHOMW Iie-
TUHOM WJIM KO3bEH IIEPCTHIO, YTOOBI TJIMHA NIPU BBICBIXaHUH HE
JaBaja TpelmyH. Ha Bpems moaBeaeHus K CTeHe Yyepenaxu 3aK-
pBIBaI ¢ OOKOB U CIiepeu rpyObIM XOJICTOM, IUHOBKAMHU HITH
koxamu. [lo cBumerensctBy Amomnonopa u Anonnma Buzan-
THICKOTO, Takas yeperiaxa yCIlelHO IPOTHBOCTOsIa He TOJIBKO
32)KUTATENILHBIM CTpeaM M cOpachiBAEMbIM CBEPXY MpEAMETaMm,
HO M TOpsSYeMy TIECKy, KUIISIEeH cMoiie U Maciy [AHouuM Bu-
sanTuiickuii, 214—218; Anoanonop, 143—147].

Takyro TOAKOIHYIO Yepenaxy, KoTopasi Jerko IepeBura-
Jach Ha YeThIpeX Kojiecax, MOABOAMIM BIUIOTHYIO K cTeHe. B
Hel B" MOJIHBIA POCT CTAaHOBMJIMCH JIBAa YEllOBEKa U KUPKaMHU
HAYMHAIMA JAO0JOUTH CTeHy, OTcTyms npuMepHo Ha 0,9 M ot ee
OCHOBaHUSI, 4TOOBI OBLIIO KyJ1a cOpackiBaTh Mycop. B BeicOTy
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Puc. 80. BouHbl, Npon3BogsiLLMe Noakon B CTeHe. 1o kHuze
AHoHuMa BusaHmuticko2o «MIHCmpyKuuu rno rosiuopKemuKkes

CTEHY BBLAAJIOIMBAIM HACTOIBKO, HACKOIBKO MO3BOJISUT e-
JIOBEYECKUI POCT, B LIMPHUHY — [0 IIUPUHE Yepenaxu. B riry-
OuHy carepbl JODKHBI ObLTH TPOOUTHCS OoJiee YeM Ha TOJo-
BHHY TOJIIIMHBI CTEHBI, HHAYE OHA MOTJia HE PyXHYTh. AMoi-
JIOZI0p TOBOPHT, YTO MOJKOIHBIX Yeperax J0HKHO ObITh MHOTO,
9TOOBl OXBATUTh 3HAYUTEIBHOE MPOCTPAHCTBO CTEHBI, H CO-
BETYET pacrojiaraTh UX Ha PacCTOSIHMM MEHee 5,9 M OiHy OT
JPYTOM.

Kornma B cTeHe mpoOUTHI IOCTATOYHO TIyOOKUE HUIIIH, Ye-
pernaxu CTaHOBSITCSl HE HYXKHBI, TaK Kak 00a carmepa BCTalOT B
yrIIyOJIeHUN eTeHBbl COIUHON APYT K APYTY U MPOJOJKAIOT pa-
6otaTth yxke moj 3ammToii camoii ctensl (puc. 80). is Toro
9TOOBI CTEHA HE OOPYIIMJIACh HA BEAYLIMX IMOJKOI, €€ O/ -
paroT CTONOMKaMU (JTydllle TOHKUMHM, HO Yalle, eCIH K€ TOJ-
CTBIMH, TO PEXeE), K KOTOPBIM CBEPXY U CHH3Y NPHOMBAIOT JI0C-
KH, 4TOOBI MOJIMOPKYU Jiydie Jiepkanuck. Korpa yrinyOnenue
CTaHOBHTCS JIOCTATOYHBIM, TPOCTPAHCTBO MEXK]Y TOJIOpKa-
MU 3aIOJIHSIOT XBOPOCTOM, CYXHMH KOJOTBIMH JJPOBAMH, CMO-
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JUCTOW JYYMHOW W APYTMMH TOPIOYMMH MaTepuaiaMu | IOJ-
xuratoT. [1oAMopKH BBITOPAIOT — M CTEHA 00PYIIMBAETCS.

[TonzemHuBIi MOnKOM, KOTOPHIM Beremuii Ha3bIBaeT KyHu-
Kyaym, TIpEClieioBaj OJHY M3 JIBYX IIeNei: Tu00 CIyXHUTh
MPOXOJOM AJIS IITYPMOBOTO OTpsiJa, KOTOPBIA, HEOXKHUIaH-
HO IPOHHUKHYB B OCa)KJEHHBIA TOPOJ], OTKPHIBAJI BOPOTa BCeil
ocakJaromel apMun, 1100 OOPYIIUTh Y4aCTOK CTEHBI WIIH
Oamau. B mro0om ciiydae mojkon TpedoBall Co3AaHUs MMOI-
3eMHOHN ranepen. KomaTh crapamich HE3aMETHO JUISI OCaX-
neHHbIX. [loaToMy Hepenko BXOo B MOJKON pacrojiaraiu Jia-
JIEKO OT OCaKJeHHOTo ropoaa. OaHaKo 4eM JJIMHHEE rale-
pes, TeM Oojblie BpeMEHHM yXOIuJo Ha moakomn. [pyras
BO3MOXHOCTb CKDPBITh JEHCTBHS calepoB — pPa3MeCTHTh
BXOJI B TaJIepero BHYTPH Yepenaxy Wi OcaJHON OalllHH, Tornaa
rajepest MOrja ObITh 3HAYMTENBHO KOPOY€ M HAUYMHATBCS Hema-
JIEKO OT KPENnoCTHBIX cTeH. Eie oaHa mpobiema 3a-Kiovanach
B TOM, YTOOBI CKPBITh BRIHOCUMYIO M3 TOAKOMNa 3emito. Kyuun
3eMJIM cpa3y ObL.IPUBICKIM BHUMAHHE 3aIIMTHUKOB, M MOKOI
Ob11 Obl OOHapyxeH. [1oaTomMy 3emito 100 YHOCHIIM M CBAJIH-
BaJiM JIaJIeKO OT TOAKOMa, JIMOO pacchilaiyn TOHKUM CIOeM H
yTpaMOOBBIBaNH. [lenath 3TO CTapaiuch HOYBIO WM 1O/ IpH-
KpBITHEM uepernax 100 OCaJHbIX HIUTOB.

Jis Toro 4To0bl OOpYIINTH CTEHY HMJIM OallHIo, MOJI3EM-
HYIO Tajiepero Hy:)KHO ObUIO MPOBECTH MOJ QPYHAAMEHT YyKperl-
JeHUs, a 3aTeM, cleays B 00e CTOPOHBI MEPIEHANKYISIPHO
MepBOHAYANBHON Tanepee, caenath TaM JIOBOJIBHO IIMPOKYIO
MOJ3EMHYIO0 KaMepy Mo cTeHoi. YToObl Ha ATOM JTarle raie-
pest He OOpyIIMIach Ha CaMHX CarepoB, €€ YKPEIUIsuIh Jiepe-
BSIHHBIMU TIOJIIOPKaMH. 3aTeM, B JIOMIOPOXOBYIO SIOXY, Ka-
Mepy noJl GyHIaMEHTOM CTEHbl WM OallHW 3arOoNHSIIN XBO-
pPOCTOM ¥ JPYTMMHU TOPIOYMMHU MaTepuaiamu (Hampumep, mpu
ocasie PouecTepa uist 3TOH 1€ MCIONB30BAJIM JKUP COPOKa
CBHMHEH) M mojpkurainu. [1oAnopKu BBITOpajiM, U KPEMOCTHBIC
YKpeIIeHUus O0pYIIHBAIUCh TOA COOCTBEHHOH TSKECTHIO
(puc. 81). ITo3anee, muuib ¢ KoHIa XV B., MUHHYIO rajiepero
(kak ee TorJa CTaaM Ha3bIBaTh) HAYAIM HAYMHATH OOYKAMHU C
nopoxoMm. [lepBoHavyanbHO TOPOX, BUAMMO, MpEAHAZHAYAIICS
BCE JUIsL TOTO € BBDKUTAHHS TOJIOPOK, M TOJIBKO C Hadaa
XVI B. HayYHINCH MOMHOCTBIO MCIIONIB30BaTh B3PBHIBHBIC CBOM-
CTBa Mopoxa B Mojkonax. UToOsl B3pbIBHAS BOJHA MPU YTOM
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Puc. 81. lNpoBeneHue noaseMHoro nogkona: 1 —
BblKanbiBaHve NOA3EMHON rariepen u ykpenneHue ee nognopkamu; 2 —
cosgaHune Noa3eMHON Kamepsbl Noa CTeHOW; 3 — 3anofiHeHne kamepsbl
XBOPOCTOM M APYrM FOpHOYMM MaTepuanoM; 4 — BbXXUraHue Nofnopok v

0o0pyLLIMBaHUE CTEHbI

He BBIILIA Yepe3 BXOJA B raliepero, KaMepy, HAaYMHEHHYIO TMO0-
POXOM, 3aMypOBBIBAIIM U TOJIBKO 3aTEM TOJDKUTAIH.

IToaxon ¢ 1enbI BBIATH BHYTPb OCaXJAEHHOIO TOpOJaa Je-
Jaid aHaJlOTHYHO, TOJIBKO Tajepero, YKPEIJICHHYIO MOATop-
KaMH, CTapajlch BBIBECTH B KaKoe-HUOYJIb THXOE MECTO B
OKPECTHOCTAX TOpojJa WJIM BHYTPb J0Ma, MO BO3MOXKHOCTH
Osmke K BOpoTaM. 3aTeM, Kak MPaBUJIO HOUBK, HEOOJBIIOH
SNUTHBIA OTPSJ] BPBIBAJICS B TOPOJ, TepeOuBai CIsIUX U OT-
KpbIBaJ BOPOTA.

CKOpOCTh MPOU3BOCTBA TI0JIKOIIA MOTJIa OBITh BEChbMa 3Ha-
gutenpHoi. Hanmpumep, [lonnOuit coobmaer, 4ro npu Kpyr-
JIOCYTOYHOM paboTe 3a TpH JHS ObUIO MPOWJIEHO JIBa ILIETpa
(65 ™) [TToaubwuit, V, 100]. Oanako B JaHHOM Ciiy4ae CKO-
POCTh SIBHO ObIia BBIIIE CPEAHEH, TaK KaK M3-3a CIICIIKH rae-
pero He yCIeNnr Kak CJIENyeT YKPENHUTh U CTeHA PyXHYJa Mpex-
Jie, YeM 0XKHJ1aJI0Ch.

[Ton3eMHBIN MTOJKON MMEN HECKOJBbKO OrpaHMYeHuil. Ero
Helb3sl ObLTO MPOBECTH B TBEPIOM, CKalucTOM rpyHTe. Ecin
BJIOJIb CTEHBI TSHYJICSl POB, 3allOJTHEHHBIM BOJIOW, TO OH TaKKe
MIPEICTABIISUT HEMPeoaoauMoe mpernsitctBue. bonee Toro, gaxe
ryOOKHH CyXoll pOB MOT CHIIBHO 3aTPYAHHUTB WIIM BOOOIIE cie-
JaTh HEBO3MOXKHBIM TPOBE/ICHHE TIOAKoNa. Benp Toraa komnaTth
MPUXOAUIIOCH OUeHb TITyOOKO. 3HAYUTENBHO 3aTPYIHSIT ISHCTBHS
carepoB U TITyOOKHid, MPOYHBINA (YHIaMEHT KPEHOCTHBIX COOpY-
XKeHuil. BMecTe ¢ TeM mpu yAayHOM CTEUEHHH OOCTOSITENbCTB
OJIMH TIOJIKOII MOT BBI3BATh CTOJIb CHJIBHBIC Pa3pyLICHUs KPErno-
CTHBIX COOPYXEHHH, UTO O JAILHEHIIeH 0cajie He MOIJIO ObITh U
peun. Hampumep, nipu ocage Meranononst MoJIKON «OOpyILIUT
TpH camble Oosible OAlIHU M COOTBETCTBYIOIIEE YHCIIO MEXK-
OamrenHbIX ykperienuin» [uomop, XVIII, 70, 5].

Jnst 6ophOBI C TOJA3EMHBIM TOJKOIIOM TIEPBOM 3ajiaucii
OCaXJICHHBIX OBUIO ero 0OHapyX uTh. s 3TOro OBLIO U300-
pereHo MHOro croco6os. Eme okomo 600 r. 10 H.3. ipH oca-
Jie mepcamu ropoja bapka oanH Ky3Hel MpUMEHWT AJisi 0OHa-
PYXEHHUsSI MOAKONA OpOH30BBIN MIUT, KOTOPBI OH MPHUKIAJIbI-
BaJl K 3eMie B pasHbIX MecTax. Camepsl yaapaMH Opyadi
MPOM3BOJIMIIN JIETKWE BUOpaIMK, U B MECTE MOJAKONa IIUT Ha-
YrHAaJ 3BEHETh. Pe30HUpYIOre MEAHbIE COCY/Ibl MPUMEH SITH
JUTsl OOHAPYKEHUS MOAKONA U 3alMTHUKN AMOpakuu B 189 T.
10 H.3. B cpennue Beka /s 0OHApyKEHHS MOJAKONOB, KOTO-
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pble MPUMEHSUIMCh HE MEHbIIE, YeM B MEepHO]] AHTHYHOCTH,
ucnonb3oBa Mrcku ¢ Bogoi (Kan) u xonokona (Pomoc, 1522 1.).
Bubpaiuy BbI3bIBaJIM KOJIBIXaHUE BOJIBI WU 3BOH KOJIOKO-
joB. B Tom mecte, rae 3¢ dext Obul Hanbosiee MOIIHBIM, U
okuyianu araky. OJHaKO OcakJaaroiue, 4ToObl 3amyTarh 3a-
IIUTHUKOB, HEPEJKO IIJIK HA CICAYIONIYK XUTPOCTh: OHH Jie-
JIadyu OJWH JIOKHBIM M OJJMH HACTOSILIMUN MOJKOIN, NMPUYEM B
JIO)KHOM TOJIKOIE CTapalluCh IIYMETh KaK MOXHO OOJIbIIIE.
WNHorna oJHOBPEMEHHO BEJU Cpa3y HECKOJBKO IMOJKOIIOB.
Hanpumep, npu ocane Koncrantunonons B 1453 r. Ob10
HayaTo He MeHee 14 1moKomoB, NpUYeM BCE BEIHCh CO 3HAYH-
TEIBLHOrO0 paccTossHus. [1oJKONbI MO OBITH OYEHB CIIOK-
HBIMH, COCTOSIBIIMMHU M3 HECKOJIbKUX ranepei. Tak, Ha Maiib-
T€ Tajeper pacroiaraJiuch OJIHA HaJ JIPYroil, O4eBUJHO, B
HaJICK]Ie, UTO 3TO MOKET OOMaHyTh POTUBHUKA.

BopoThes ¢ moaKomoM MOXHO OBLIO, YBETHYUBAS TIyOH-
HY pBa M OOJIMIIOBBIBASl €r0 CTEHKU KPYNMHbIMH KaMHsiMu. Ho
yare JiUis 3TOW Ledu peuin KoHTprajieper. Korga obe rase-
peu COeAMHSIIMCH IO 3eMJIcH, pa3BOpadyMBaiach PyKOIalll-
Has cxBaTka. Eciu camepoB yjmaBajioch nepeOuTh, Bpaxec-
Ky rajiepero oOpymmuBaiu. OIHAKO MPEANOYTUTENIbHEH
ObLIO 000WTHCH 0€3 PUCKOBAHHOW CXBATKH IOJ 3EMJICH.
[Toakon MOXHO OBLIO 3aTONMHUTH WJIHM 3AMOJHHUTH YAYIIako-
muM ra3zom. IlepBbiii cmoco® mpuUMeHUIn KuTenun Maccu-
JIMY, BBIKOIAB T103aJld TOPOJCKON CTEHBI JJIMHHBIA M IIUPO-
KHH pe3epByap M HAINIOJIHUB €r0 BOJOW U3 KOJIOJIEB U raBa-

Puc. 82. MMHHas n KOHTPMUHHaA ranepemn B Kpenoctn CeBATOro
OHapio, WoTtnaHauns,
[anepewn 6bInu NocTpoeHbl Npu ocage B 1546 r. Korga oHu gocTturnm
OAHOro 1 TOro Xe mMecTa, TO OKa3alnncCb Ha pa3HblX YPOBHAX — OAHa ranepes
6bina NnpnbnuautTensHo Ha 1,8 m Bbiwe gpyroi. CeroaHs MOXHO NPOWTK MO
oboum 3TUM TYHHEenaAMm, coeanHEeHHbIM »XenesHon J'IeCTHI/ILI,eI7I °
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Puc. 83. PasHble B1Abl NOAKOMNOB:
1 — npsiMoe paspyLleHne CTeHbl Y OCHOBaHUS; 2 — NoA3eMHbI MOAKON C
Lenbto BbINTU BHYTPb OCaXXOEeHHOro ropoaa; 3— I'IO,ElseMHbIVI noakon angd
pas3pyLleHnsa CTeHbl; 4 —- MUHHasA n KOHTPMWUHHaA ranepeun

Hu. Korpa mojkon BbImIeN K 3TOMY pe3epByapy, Boja CTOIb
CTPEMHTENBHO 3AIM0JIHIIIA Taliepero, YTO BCE HaX OJUBIIHECS
TaM JIOJU OBUTM pa3faBieHbl Maccold BOJbl W 00BajoOM
noakona [Butpysuit, X, XVI, 11]. Tlpu ocane AnoyuioHun
3aIIMTHUKH TPOBEIM KOHTPIOJIKON BBINIE Tajeper ocaxaa-
IOIUX, MPOJIENIalid YacTbhle OTBEPCTUS W BBUIMJIM HA TOJIOBBI
BPaKECKUX CAIlEPOB KOTJIbI C KHUIISITKOM, TOpsiue€l CMOJIOi,
pacKaJeHHbIM TIECKOM M dKCKpemeHTamu [Butpyswmii, X, XVI,
10]. Dneit Taktuk [Dueit Takruk, XXXVII, 2—A4] coseryer
«BBIKYpUBATB» CallepoB, HAMpPAaBIsAs B MOJKON IBIM OT Topsi-
IIMX JPOB M COJOMBI MJIM BIYCKas Tyaa oc u muen. Ho Gonee
BCEro BIEYATIISIET METOJ, KOTOPBIA MPUIyMalli KUTEIU T'0-
pona AMmOpakuu mpu ocaje ero pumisaamu B 189 r. no H.3.
(cM. ommcaHue ocapl B riiaBe «3HAMEHUTHIC OCAJbI» U LBET-
HyI0 WuTocTpanui). He cymeB oxepxath mobeay B pyko-
MAIIHOW CXBATKE IOJ 3€MJIEH, 3alUTHUKU PUHECIH B IOA-
Kom cocyn (O4eBHIHO, TJIMHSHBII), HAMOJHEHHBI NTUYBUM
MyXOM, TIOJIOKTIJIH MyX U C ITOMOIIBIO MEXOB 3aTIOJHUIIH MO/~
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Puc. 84. PaspyLueHue cTeHbl Puc. 85. PaspylieHue
KUpkamu. CTEeHbl nNoa NpUKpbITUEM
O6patute BHUMaHKe, 4TO yepenaxu
PAOOM CTOAT BOVHbI, MPUKPLIBa-
oue canepos Wutamu

KON €IKHM, BOHIOUUM ABIMOM. [IJst TOro 4TOOBI pUMJISTHE HE
MOTJIM MPUOIM3UTHCS K 3TOMY aJCKOMY arperary, B €ro Ie-
penHel KpbIlIKe cAelajd OTBEpPCTHS, Yepe3 KOTOophle IMpo-
MyCTWJIM Kombs-capucchl. Ocakaarome He BBIJIEPXKaIN U
MMOKUHYJIH MOAKOII.

Kaxnapiii MeTros uMen CBOM JAOCTOMHCTBA U HEJOCTATKH.
[Ipsimoe paspylieHre CTEeHbl Y OCHOBaHUS OCYIIECTBUTH TeX-
HHMYECKH MpOIIe, 3aTO ONacHee U He Bcerjga Bo3MoxHo. Cre-
HBI U3 HEOOOX¥OKEHHOTO KHPIHYa JIETKO Pa3pylIaloTCcsl KUpKa-
MU U TONOpaMH, HO HE TaK MPOCTO Pa3pyLIUTh CTEHBI U3 Ka-
MeHHBIX T1bI0. KpoMe Toro, mpu 3ToM MeToze camnepsl Oosee
MOABEPKEHbI JIEUCTBUIO METATENbHBIX CHaps/I0B, KaMHEH U
KHUIATKA OCAXK/ICHHBIX.

[Moxzemusblit monkon Oojee Ge3omaceH M CKPHIT OT TJia3
OCaXXJIEHHBIX, HO TpeOyeT OonblIMX 3HaHUW W ombiTa. Ecim
carnepsl OyayT pHITh TYHHEb CIHMIIKOM TJIyOOKO, CTeHa MO-
JKeT He oOpymuThea. Ecnu ke TyHHenb Oyjaer pacmoiaraTh-
cs1 OJM3KO OT MOBEPXHOCTH, Carepbl pUCKYIOT OOpYIINTh CTe-
HYy paHbllle BpeMEHH U NpsiMO Ha ceOsl.
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