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OT U3JATEJIbCTBA

Ilybnmkaumeil HacTosie i KHUrM u31atenbeTBo «lloanron»
HAYMHACT BHIITYCK CepHH MOcoOHIi B TOMOLLb TIOOHTEIIAM MO-
aesn3Ma. JTo CBA3aHO ¢ TeM, 4To B Poccun, Kak 1 3a pydexom,
MOJ1eJTN3M BOHBIN (MOJIEJTH CY/10B ), BO3AYLIHBIH (JIeTaTe/IbHbIE
anrnaparsl), CyXonyTHblil (aBTOMOOWH, NOe31a) U BoeHHBbIH (D0-
eBasd TEXHHKA ) CTAHOBUTCS yBJIEHEHHEM MHOXKECTBA JIIOJIEH BCexX
BO3PACTOB — OT ILKOJIbHUKOB J10 TIEHCHOHEPOB. Y TOOBI 10CT-
POHTb MOJIC/Ib, HM TPEOYETCH HE TOJIBKO JII0OOBB K IpeAMETY,
HO M COBETBI ONBITHBIX MAaCTEPOB, ONMUCAHUA KOHCTPYKIIHIA, KO-
TOPbIE OHH MOJCTHPYIOT, @ TAKIKE UX TOYHBIE TEXHHYECKHE Xa-
PAKTEPHCTHUKH M JIPYTHE CBEICHHS, PUCYHKH, YEPTEIKH — BCE,
4TO HEMAJIOBAXKHO MPH CO31aHUU UICTOPHYECKH TOYHOI Mojie-
JIM, KOTOpasi CTAHET HEe TOJIBKO YKpaleHHeM [TOMEIIeHH s, HO H
Oyzaer npeacTaBisTh O0JIbIIYIO HEHHOCTD.

Bce 310 Mozie1HeThI HAlly T B CEpHH KHUT, BBITYCKaeMbIX 1151
HHX K3aTes1beTBOM «llosmrony». OHa OTKpbIBacTCs H3/IaHHEM pa-
OOTBI M3BECTHOIO CYIOMO/ICIIHCTA M UCTOpHKA P. XoKkestst, KoTo-
Pbiit MHOTHE TOJ1bl 3aHUMaICst H3yuenreM kopabneit XVI—XVII
BekoB. Tpynel P. XoKKeJist H3BECTHBI CY1OMOIETHCTAM MHOIHX
CTpaH MHpa — TOJILKO B I epMaHuH OHH H3aBaJICh HCOHOKpAT-
Ho. B Haweii crpane ¢ knuroii «Iloctpoiika moneneii cynos XVI—
XVII BB.» moburesn Boccoszaanns 00pasiios kopabJieii 3Toii 31o-
XH BIIEPBbIE MO3HAKOMUIMCH B Havasie 1970-x rojos, korna oHa
Oblj1a nepese/IcHa U BbIMYIeHA He3HAYHTEIbHBIM THPAJKOM.

Hacrosmee u3nanue kauru P. XoKkeJis 10110 THEHO, B HEM,
Harpumep, 10CTaTOYHO MOIPOOHO OCBELIEHbl TEPMHUHBI, KOTO-
pbi¢ CIIENHAIUCTY, caMO co0O0il, ICHBI, @ BOT CyIOMOJICIHCTY,
He CBA3aHHOMY ¢ KopalJiecTpoeHneM, 0COOCHHO € NIapyCHbIM,
MOryT ObITh HeusBecTHbL. [1o3TOMY nomenieHHbIi B KHUTe aida-
BHTHBII yKa3aTe/1b TEPMHHOB IOMOKET ObICTPO HAWTH HX 3Haue-
HHE, @ MHOIOYHCJICHHBIC PUCYHKH 00J1eryaTt IoHMMaHHe Coep-
YKaHUA TEKCTa.



[IpnBonrMbIie B 3TOH KHHIE PUCYHKH TIOJTY4CHBI aBTOPOM B
pEe3yIbTaTe MHONOJICTHHX HCCJICI0BAHNI KapT, MOJIEJICH U JINTE-
paTypbl M MOITOMY LEHHBI HE TOJTBKO JUISl CCPbE3HBIX MOJICITHC-
TOB, HO W JUTSA JIHLL, HHTE€PECYIOILMXCA HCTOPUEH CYIOCTPOCHHS.

Hecmorps Ha HesnauutesnbHblii 00beM, kHura P. Xokkess
OYCHb TMOJIe3HA KaK HAYMHAIOIMM CYIIOMOJICJTHCTAaM, TaK U TEM,
KTO Y € He NepBblii rojl yBJieKaeTcsi HCTopHeii (jioTa u Boccoszia-
eT 00pasibl KopadJiei MHHYBLIHX BEKOB,

[lepeBos M nOArOTOBKY KHMI'H K M3/1aHMIO BBINOIHWT A, A. Ye-
Oan — ObIBLIMIT KarMTaH yyebHoro napycuuka «Kogopy, nouenr
Cankr-Ilerepbyprekoit 'ocynapersentoit Mopckoit akagemMun
umenu C. O. Maxkapoga.



BBEJIEHUE

M OJICJIM CYHOB JIIOIH
CTPOMJIM €llle MHOTO ThicsueeTHH Ha3aa. OHOM U3
JIPEBHEHLLINX, BEPOATHO, ABJICTCA MOJCJIb MAJICHBKOH
JIOJIKH U3 TEPPAKOTHI, HAMICHHASI B ETUIICTCKOM MPOOHU-
Lie, Bospact kotopoi onpesessercs B 6000 ser. [1pu pac-
Konkax B Meconoramuu, B ropofc Yp, B HaarpooHom
namsitHuke napsi Memkamamayr u tnapuist Hlyban, xus-
X B Havauie [ TeicauesieTus 10 H. 9., ObUIa HalIcHa
MHHHATIOpHAs cepeOpsHast JIOIKA ¢ BECJIAMU — CHUMBO-
J4ecKoe cyiHo ooruam JIyHbl, Ha KOTOPO# OHa, 110 1pe-
JaHUAM, COBEpILLAJIa [MOE3/IKH 110 HOYHOMY HeOy. Mo-
JIEJIA [IAPYCHBIX CYA0B, OOHApYKCHHbIC B IPOOHUIIAX
(hapaoHOB, AIOT HAM ITPEJCTABJICHHE O CIIOCODAX 10-
cTpoiiku cyos B Jlpesuem Erunre. Berpeyancs mo-
JIEJTH CY/10B M B KMTAICKUX Iarojiax, NOMEILEHHBIE Ty,
BHIMMO, B 0J1aro/1apHOCTD 32 CIIACEHUE OT TMOEIIH B MOpE.
Takue e noxxeprBoBaHHs ObLIH HANICHBI BO MHOTHX
XpaMax eBpoIeiicKux cTpal. bosblueii yacTbio Mojien
BBITIOJTHEHBI [Py 00, 6e3 coOIoneH! ITPOMNOPLIMIA U Mac-
rraba, ¥ U1 HayYHOTO MCCJIEIOBAHHSA CYIOCTPOUTEIIb-
HOI'0 HCKYCCTBA MMCIOT JIMLLb YCJIOBHYIO LICHHOCTb.
[lepBble focTOBEpPHBIE CBE/ICHUS O MOPCKHX CY/1aX OT-
HocsiTest Jimitb K Hagaty XVII B, MctoynrkaMu 3THX cBe-
JICHUH CJTy>KaT KapTHHbI, TPABIOPHI U, B IEPBYIO0YEPE/ib,
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MOJICJTH CY/IOB, BBITIOJTHEHHBIE € OOJTbILIOH TOYHOCTDHIO.
[{enneiinme cBeICHUS O CTPOUTENILCTBE CYJIOB M 00
MX TaKeJIaXe 10T U MICPBBIC NEYATHBIC COUMHEHMS T10
CYI0CTPOCHHIO.

[Ipenutaraemasi KHUra nocBsileHa MOJICIHPOBAHUIO
cynoB XVI— XVII BB, T. €. BpeMeHH, KOTJ1a HCKYCCT-
BO IOCTPOHKH MAPYCHBIX CYAOB JOCTHUIJIO COBEPILCH-
CTBA. DTO OTHOCHTCA NPE3KIIC BCEro K nepuoay 1600 —
1730 rr., korja 6osibine cya ocHamamIMch OJIMH/A-
CTCHBIOI — MaJICHbKOH MayToil Ha OyIINpuTE, MpH-
JIaBaBILICH Cy/1aM TOTO BPEMEHH XapaKTePHBIH BUI.

CobpaHHble aBTOPOM CBEJICHHST 1 PUCYHKH IIPE/ICTAB-
JISIIOT LIEHHBIH MaTepuasl IU1s TeX, KTO HHTCPECyeTCs
UCTOpHUEH CyIoCTpOeHHS *.

* JList myqimero noHMMaHus KHUIH, TOMHMO MaTepHasioB
P. Xokkesist, npuponsres B npuwtoskenusix V u VI ueprexu gppe-
ratos «I'ep6 'amGypra I» («Wappen von Hamburg 1» ) u «ITeTp
n [1aBen» («Peter und Pauly).



CYAOBbDIE YEPTEKHU

O CHOBHBIM YCJIOBUEM T10CT-
POMKH MOJIEJICH CY10B, TPETEHAYIOIMX Ha HCTOpHYCC-
KYI0 TOYHOCTb, ABJIACTCS HAJIMYHE CYIOBBIX YEPTEIKEH,
M300paXKaloLIUX CY/THO B OMPE/ICJICHHOM Maciurade.
l.L.TeoperTuueckui uepTexK CylHallOKa-
3bIBACT KOPITYC CY/IHA B IIPOCKUMAX HA TPU B3aUMHO [1ep-
[EHINKYJISPHBIC IUTOCKOCTH: IHAMETPAIBHYIO, T. €. ITPO-
JOJIbHO-BEPTHKAIbHY IO IUTIOCKOCTh CHMMETPHH CY/1Ha;
OCHOBHYIO — I'OPH30HTAJIbHYIO TUI0CKOCTD, TIPOXO/Isi-
ILYI0 Y€pe3 HUKHIOK KPOMKY KWJISl, i TUIOCKOCTh MH-
J1EJIb-IUTIAHIOYTa — MONEPEYHO-BEPTHKAIIbHYIO TL10C-
KOCTb, PACCEKAIOIIy 0 KOPITYC Cy/iHa B HanOoJIee IHpo-
KOM McCTe.

Campblii IIAPOKHI LITIAHTOY T HA3bIBAETCS MUJIEJTb-
LIUNaHroyToM. B 60sIbLIMHCTBE cilyyaeB OH HAXOAUTCS
HECKOJIBKO K HOCY OT CEepeJ/IMHbI JUTHHBI CY/IHa U 000-
3HavyaeTcd Ha deprexe 3Hak &Y . Ha crapuHHBIX
4epTekKaxX MHUJIEIb-IINAHTOYT SIBJISJICS UCXOIHBIM
NYHKTOM Ul OTCYETa LMNAHMOYTOB: IIIMAHIOYThI,
HylHe K HoCcy, oO03Havanucy OykBamH, a K KOp-
me — ungpamu. B nacrosiuiee Bpemst oTcyeT LaH-
rOyTOB [POU3BOJAUTCA TOJIBKO LH(DPAMH OT HYJIEBO-
ro HnaHroyTa, pacioyoKeHHOro B paione ¢opiu-
TEBHS, K KOpME.
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Js nepenayd 00bEMHOCTH KOPITYC pacCceKaloT psi-
JIOM TUTOCKOCTEH, TIAPaJLIESIbHBIX TUTOCKOCTHM IPOEKIIHH,
Ceuenusi, napasulesibHble JIMaMETPaIbHOM IJIOCKOCTH,
Ha3bIBalOTCA OATOKCAMH, MapasUIesIbHbIC MU/IEIIb-IIITTAH-
royTy — MIIAHr0yTaMH, OCHOBHOH IJIOCKOCTH —
BaTepJIMHUAMH. (B 4aCTHOCTH, KOHCTPYKTHBHOMH Ha3bl-
BAIOT BATEPJIMHHUIO, IPOXO/IAIILYIO HA YPOBHE MPOCKT-
HOI OCa/IKH CY/IHA. ) DTH CEYCHHUs IPOEKTUPYIOTCS Ha
OIIHY M3 IJIOCKOCTEH NMPOEKIMH Oe3 HCKaXKEHUI1, a Ha
JIBE APYTHX — B BUJIE PSAMBIX JINHHH.

CoBOKYIMHOCTb IIPOCKLIMI OATOKCOB, IUNAHTOYTOB U
BaTEPJIMHUH Ha IMaMETPaJIbHYO TUIOCKOCTDb Ha3bIBACTCSl
OOKOM, Ha MH/IEJIb-IINIAHTOY T — KOPITYCOM M Ha OCHOB-
HYIO IUIOCKOCTb — IIMPOTOM. BBUY ciMMeTprH Kop-
ITyca OrpaHHYMBAIOTCH BbIYCPYMBAHHEM BATCPJIMHHH TT
LLINAHTOYTOB TOJILKO JIJIs1 ITOJIOBHHBI CY/IHA, TPHYEM Ha
KOPITyCe ClIpaBa H300pa)KaroT 110JIOBUHbI HOCOBBIX, A CJIe-
Ba — KOPMOBBIX 1ITIaHroyToB. Ha ueprexe kopma cyii-
Ha Bcerjia u3odpaxkaercs cJieBa, a HOC — Crpasa.

2CTPOUTEJIbHBIC YECPTE KM MOKa3bIBa-
IOT BHEILHHI ¥ BHY TPEHHHIH BHJI CY/IHA M pa3MeIlleHHe
ero BakHeiiuero obopynosanus. Ha Hux npusoasres
paspesbl Cy/THA M0 THAMEeTPaIbHOM IJIOCKOCTH H IIITNaH-
royram. [Ipun HEOOXOIMMOCTH NIpUIIAraloTCA BUIbI CYI1-
Ha ¢ HOCA U KOPMBI, @ TAK)Ke ICKU3BI IETAJICH.

3.Ueprexku paHnroyra,TaKeJjaxau
NapyCHOCTH.



1y IITEBHAMM, BEPHEE MEXK/1Y JIOTAMH, 110BEIIICHHbI-

MACULITAB

H pPH MOCTPOIKE MOJICIH
pekoMeHnytoTes Maciutadst 1:50, 1 : 100 wm 1:200.
B XVI—XVII BB. anuny cynHa L uaMepsim Mex-

MM Ha BHEIIHHMX KpasiX (OpIUTEBHS W axXTepPIUTEBHS,
WKPUHY B — B pailoHe MUJe/Tb-ILNIAHIOYTa, BKJIIOYast
TOJIMHY OOLIMBKH BHEILIHETO OKPBITHS KOPITYCa; Bbi-
coty 6opra //— oT BepXHeil 4acTH KuJIst 10 najryGHO-
ro OMMca ¢ y4eToM ero TosuiuHsl (puc. 1).

!
2 -3 ¥
7
YN 74 \_—/
L % B

Puc. 1. lnuna mexny wresnsvu L, naubonbinas wmpuna B
H BbicoTa boprta H.

| — KopMa; 2 — oTKpeITast 4acTh BepXHeii nany6sl;
3 — Gak; 4 — xoHcTpykTHBHas Batepunus (KBJT)
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KOPITIYC, YCTPOVCTBA,
JNEJIbHBIE BEIIU

[Tocrpoiika Kopnyca ¢ HCI0/1b30BaHHEM
KHJ1eBOH paMKu

H 3 pa3JIMYHbIX MPHUEMOB,
[PUMEHAEMBIX [1PH MOJACJIMPOBAHHH, IIPUBE/IEM TOT, KO-
TOPHIi O0JIbLIE BCETO HATTOMUHACT NOCTPOUKY HACTOSA-
[LIETO CYHA, HO, KOHEYHO, HC YYMTHIBACT BCEX HEHY K-
HBIX MOJPOOHOCTEH €ro BHY TPEHHET0 YCTPOMCTBA *.

[ IpuBOMMBIIT HIDKE IIPUEM MOCTPOMKH HITNAHI Oy TOB
0CODEHHO Y/1I00€H [UIs1 COOPYKEHHSA MOJIEJICH BBICOKO-
oopthbIX cy10B X VI—XVII BB., NOCKOJIBKY € caMOro
Havyasia obecreyrBaeT KOpIyCy Cy[aHa J0CTaTOYHYIO
[IPOYHOCTD U JKECTKOCTD.

OcHOBa KOHCTPYKLIMH KaXKA0ro CyJAHa — KHJIb.
B npejuiaracMoM rpreme nocTporKH KHJIeBasi paMKa,
OTCYTCTBYIOLIAsA B IPAKTHYECKOM CYOCTPOCHHH, Bbl-
nosiHsieT GyHKIMU KWIA U KWiibcoHa. Ha Heit, kpome
[IITAHTOYTOB, YKPEIUISIOT KWJlb, (POPIUTEBEHD M aXTep-
ITeBEHb, OTHOBPEMEHHO paMKa CJIYKHT OIOPOH JUIst
Tpanua. [1ponosnkeHHasi BBepX, oHa obpa3syeT onopy
JUIs1 Ty OHBIX OMMCOB.

Kusesasi pamka 10JKHaA ObITH 0CO00 KECTKOH —
JIUIS €€ U3TOTOBJICHHS CJIEAYET B3SITh WM TOJICTYIO (ha-

* bJio4yHblii, KapKaCcHBIH H JAPYTHE NIPHEMBI [IOCTPOHKH MO-
nesieii cynos npuseiets B. Xunaepepowm B paborte 8] 1 kuure
O. Kypru [28].
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Puc. 2. Knnepas pamka.
I — mok; 2 — xusisauren; 3 — dopiuteseHb; 4 — KWL,
5 — axTepuireBeHb; 6 — KHIeBas pamka; 7 — oOLIMBKA:
8 — mnanroyT; 9 — kuib. Lludppel n 6ykBbl Ha KHIICBOIT pamke
OTMCUAIOT MOJI0KCHHE WINAHIOYTOB

Hepy, HJIK TPH I0CKH, CKJICEHHBIE BMecTe. J11st Mojie/n
JUTHHO# 50 — 60 cM TOCKH JOJIKHBI ObITH TOJIIIHHOM
3 — 4 mm; UX HEOOXOIMMO CKJICHTb TaK, YTOOBI CJIOU
KpPaitHUX [I0COK ObLIH MOJIOKEHBI MEPHCHIUKYIIIPHO
cnosiM cpeien. Ha nomyvennyio 1ocky win ganepy
NIEPEHOCAT KOHTYP KOpITyca M BbIPE3aloT ero (Ha puc. 2
MOKa3aH CIUIOIHOMN JIMHUEH ). J{HuIIeBYIO H HOCOBYIO
IPaHMILIbI KHJICBOU paMKK 00pa3yeT BHY TPCHHSIS LTy H-
TOBAasA JINHKS, WM BHY TPCHHSIS JIMHKS LUIITYHTOBOTO 10~
sfica 0OumBKY. Ha kopme JTMHHS KMJIEBOI paMKH OTCTY-
I1acT K HOCY Ha BLIOPAHHYIO TOJILMHY TPaHLIA, T. €. IIPH-
Om3uTE/IbHO HA 3 — 4 MM. BepXHsisi rpaHHIa KHIIeBOJ
PaMKH HaXOUTCs O] ATy Do

Ocoboe BHUMaHHE NPH U3rOTOBJICHUH 3TOH IJIaBHOI
JIETAJIM CJIEJTyeT OOPAaTUTh HA BHIPE3bI IS JTOKOB M MAYT,
a TAK)Ke Ha OTBEPCTHE [UISL PyMIIEIIS — reJIbMIopT **.
IIpu 3TOM Ha/IO YYUTHIBATH M HAKJIOH MayT. Beipesn
JUISE IINAHTOYTOB B KWJIEBOM PAMKE Ha y4acTKe OT MH-
JEJIA K HOCY JIOJIKHBI JIEKATh BIIEPEH JIMHHH OTMETOK

** I'enibMIIopTOM B HacTOSIIICE BPEMsi HAa3bIBAETCH OTBEPCTHE
Jutst basuiepa pyns (npum. nepes.).
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ILTTAHrOYTOB M TI03a/TH 9TUX JIMTHHI — MEX/Ty MHJIE/ICM
H KOPMOM, T. €. TaK, KaK [1I0Ka3aHO Ha puc. 2. ITH Bbl-
pe3bl 10JDKHBI ObITh TAKON BEJTMUMHBI, YTOOBI BCTABJICH-
HBIC B HUX ILTAHTOY ThI HE BBIIABAIHCH 32 KHJICBYIO PaM-
Ky. I'lo ykasanuam Hukosaca Burcena [21], TonmHa
KIJIs1 JIOJDKHA COCTABIIATH '/, HauboTbIieH IMPHHDBI CY[I-
Ha. CJie/10BaTe/IbHO, TOJIIMHA KWIsL Y MOJEIH CYIHA
juHo# 30 u nmpuHoii 7,5 M B Macirabe 1 :50 fosnkHa
COCTaBJIATb 6 MM; Y HACTOSIILIETO CY/HA TOJIILMHA KWJIsl
K HOCY K KOPME 10 CPABHEHHIO C CEPEAMHOI HECKOITbKO
MeHblie. O6a IITEeBHS U Kb BHITHJIHBAIOT H3 MOIXOJ1S-
LLEro JiepeBa, XOPOIIO MOArOHSIOT K KMJIEBOM paMKe,
MPUKJICHBAIOT U 3aKPEIUISIOT ITYPYITaMH HJTH MBO3JISIMH.
BricTynatomnme y Knjst KpOMKH KHJICBOH paMKH, BHII-
HBbIE Ha IMOTNIEPEYHOM pa3pese, CIykKaT IS IPUKperie-
HUSA HIDKHEH Maphl TUIAHOK THULICBOM OOIIMBKH.

Paccrosinve Mex 1y mnaHroyTaMu y TOproBuiX Cy-
noB BopousMenieHuem no 400 m cocrasnsio 0,027, a
Y BOCHHBIX C TaKuM jxe Boonsmenienuem — 0,0172
JUTMHBI cy/IHa. TommHa mnaHroy ToB npuOIM3HTEI IBHO
pasHsinack 0,47 mmnarmu (paccTosTHUST MEXKITY [ITTaHro-
yTamu ). OTMETHM, 9TO JUISi HOCTPOHKH MOJIE/IH B Mac-
mtade 1:50 mocTaTouHO NPUHATH MIMALKIO 25 MM W
TOJIIUHY ILTAHTOYTOB 4 — 5 MM.

Cranensp

bepyT Opycok nepesa BLICOTOH 0K0J10 20 M, Ta-
KOH Ke JUTMHBI U TOJILIMHBI, KaK KWib. OCHOBaHHE
Opycka N0JIKHO OBITH CTPOro NapasieSIbHBIM KOHCT-
PYKTHBHOH BaTEPJIMHUM, T. €. B 3aJIHEH 4YacTH OpycoK
JIOJDKEH OBITh HACTOJIBKO HHMXKE, HACKOJIBKO CYJIHO
0O0JIbLLIE CUIUT KOPMOH.

bpycok MnOYHO YKpEIuI[IoT NocepeiMHe 10CKH TOJ1-
HUHOM 15 — 20 MM, U B JAJTBHEHILIEM 3Ta KOHCTPYK-
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Puc. 3. Cranenb

st OyJIeT NPeACTaBIAThH CTaNesb U1 MOJIEIH CyJIHa.
Jlocka nosnkHa Obrrh mwupuHoi 150 — 180 M, 4TOORI
MOJIC/Tb He ONIPOKUHYJIACh, M TAKOH JTHHBI, YTOOBI B HOCY
M KOPME MOYKHO ObLITO yKpenuTh DokoBbie onopbl. [Toc-
JICJIHUE KPENAT K JIOCKE HAUCKOCh M CTaBAT BHE LUITYH-
TOB, COC/IMHSTIOIINX KWJIb CO IITeBHAMU. B anbHeiiem
MEXITY OMOPaMH YCTAHABJIMBAIOT OOLIUTYIO MOJIEJIb JUISK
OCHACTKH. BOKOBbIE OIOPLI 1OJLKHBI OBITH YCTOHYHBBI-
MH, JIJIS YETO KayKIYIO U3 HUX MOAKPEIUISIOT ABY M1 [10]1-
MOPKaMH, NMapasuiesIbHbIMK JIMHUM KUJTs (pHUC. 3).

LInanroyrsl

[lImanroyTel BMecTe ¢ GUMCaAMU U3rOTOBJIAIOT U3
OJIHOro Kycka (aHepsl. BoruepunBanue ux Ha (anepe
TpedyeT 60O akKypaTHOCTH. [1pH 9TOM Haz1o 110-
MHHTb, 4TO pa3Mephbl IIMAHIOYTOB [IPUBOJAATCS C yue-
TOM TOJIIIMHBI 001MBKH. Ha yeprex ninairoyra Haksia-
JIBIBAIOT KAJTbKY , IPOBOJIST CPE/THIO0 JIMTHHIO ¥ BHELTHUI
Kpaii IMaHroyTa 3a BBIYETOM TOJILMHBI OOIIMBKH.
[Hupuny wimanroyTos Hajao 6path 10 — 12 mam, Hajt
KHJIEM — HECKOJIbKO OOJIbIIIE.

BuMCH M 1ImaHroyThl 00pa3yloT oHo 1enoe. Bol-
cota OMMCOB MPUMEPHO 6 MM, TPHUEM TOJIIIMHY T1a-
JTyOBI, 0KOJIO 2 — 2,5 MM, TIPH BbIYCPYHBAHUH HCOO-
XOJIMMO BbryecTh. BepxHss nayOa, Tak ’e Kak Ha Ha-
CTOSIIIIEM CY/IHE, JOJDKHA KIMEThb ITorudb. Bricora Xxop/ibl
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Puc. 4. llinanroyrbi u3
OT/1ebHbIX HacTeii

BBIMTYKJIOCTH paBHa 1 mam Ha Kaxabie 50 mm JJIMHBI
oumca. Tak kak 9Ta KpuBas, npeacTaBIsAIoNIas COOOH
4acTh JUTMHBI OKPYKHOCTH, MOBTOPSICTCS HA BCEX OMM-
cax, To yjaoOHee BCEro [Jisi €€ BblYCPYMBAHMS M3-
rOTOBUTD 11a0J10H. YTOOB puaaTh naayode 6oJIbIIy 0
’KECTKOCTb, Ha IIIMAHroyTax ¢ 00€UX CTOPOH, O] OUM-
CaMH, OCTABJISIIOT TPEYTOJIbHUKH — KHULIBL.

bumc B TOM citydae, Korjia OH HaXOAUTCS 1OJ1 Ka-
KUM-HUOY/Ib OTBEpPCTHEM B natybe, npopesaior. Ecin
MOJIEJIb ABY X~ MJIM TPeXIaryOHasi, TO 1101 BEpXHEH Ia-
JTyOO# Ha [IMTAaHrOy Tax J0KHbBI HAXOIMUTHCS elie OJTMH
WJM J1Ba psija oumcos. Ha kaxxaom mnanroyre HeoO-
XOJIMMO OTMETHTh KOHCTPYKTHUBHYIO BaTEPJIMHHUIO U
HIKHHI WM BEpXHUI Kpaid DapxoyTa.

[Tocsie Toro Kak Ha KajbKy HaHECEHbl MOJIOBUHA
LINIAHIOYTa, B TOM YHUCJIC CPEJIHSIS JIMHUS, BBIEMKH J1J151
KWJIEBOMH PaMKH U COOTBETCTBY IOLLHIT HOMEP LUTTIaHTO-
yTa, KaJIbKy HakKJIaJblBalOT Ha (paHepy, Ky/a, 110Jib-
3ysiCb KOIMPOBAJILHOM OyMaroi, nepeHocsT 3Ty no-
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JIOBHHY IITNIAHTOyTa. 3aTeM MOBOPAYMBalOT KaJIbKY
BOKPYT CpeHEeH JIMHHU W BBIYEPYUBAIOT BTOPYIO 110~
JIOBHHY. JTa ONepanus NoBTOPAETCSA IPH BbIYCPUYHBA-
HHM KQ)K/JIOTO INAHr0yTa.

[Tocsie 3Toro mnaHroyThl BHIITUIMBAIOT JIOO3UKOM
(puc. 4). CrioKHB HITTAHTOYTHI B IOC/IEI0BATE/IbHOCTH
OJIMH 32 JIPYTHM, MOYKHO BHIICTD Oy/Ty11LY10, XOTS H C)Ka-
Ty10, hopmy Kopryca. Bee mmaHroyTel, 3a MCK/TIOYCHUEM
MEepeIHAX, UMCIOT BHU3Y MPOMWJI JUIS HACAJIKK UX Ha
KHJICBYIO PAMKY CBEPXY, [IEPE/IHHE JKE LINTAHIOYTh Ha
KHJICBYIO PAMKY HACaKMBAIOTCs CHU3Y M TOITOMY HMe-
0T MporuJ1 B 6umce (puc. 21 5).

[Tpu cHbopke, 0CTOPOIKHO pas3iABHUras NMPOIHII,
IIMAHTOYThl HAICBAIOT HA KWJICBYIO PAMKY. 3aTeM ee
YCTAHABJIMBAIOT Ha CTaresb M TIATENIBHO MPHKJICHBAIOT
KaXK/Ibli LUTIAHTOYT. ECIIM MEKy 1INAaHroy TOM H KHJie-
BOM pamKoii 06pa3yioTcst LIEJTH, TO X 3aIOJHAIOT Kap-
TOHOM COOTBETCTBYIOLIEH TOJIIHHBL, YTOOBI B LITIAHTO-
yTax He CO3/1aBaJIOCh M3/TMILIHUX HanpsukeHuit. [pu ye-
TAHOBKE IINAHTOYTOB HA/I0 CJICINTh, YTOOBI OHK CTOSLITH
MEPreHIMKYIISIPHO K CTaIe/IbHOM JI0CKE U 4TOObI OTMET-
KH BaTEPJIMHUM HA UX CTOPOHAX HAXOMJIHCh Ha OJIMHA-
KOBOI BBICOTE OTHOCHTEJILHO CTATeJIbHON OCKH. DTy
BBICOTY JIy4IlIE BCErO IPOBEPUTD IPU MTOMOLLH JITHEHKH

Puc. 5. Lnanroyrbi: @ — KopMoBoii; 6 — cpenuii;
6 — nepenHii; 2 — OPYCOYKH MEATY IIAHT Oy TaMH
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WJIM TOHKOM peiKK. 3aTeM KayK/Ibli LTIAHTOYT KeJ1aTe Tb-
HO eLIe MPUOUTL HECKOJIbLKUMH TOHKMMHU MBO3/IMKAMH.

JI1s fajibHeHIIero NOAKPEIUICH s KOPITyca MEXTY
OT/IEJIbHBIMM LLUTIAHMOY TAMH Ha BBICOTE NIy MPUKJICH-
BAIOT JIEPEBsSHHBIE OPYCOUYKH, a TAKIKE M TaMm, IJIe 1o-
3/iHee Oy T PUKPEIUIEHBI PYC/ICHH. ITH OPyCOUKH 10J1-
KHBI OBITb PABHBI 110 JUTMHE WmaiusiM. [1ogo0Hbie psiabl
OpYCKOB MOXKHO IIOCTABUTb MEXTY LUINIAHIOYTaMH Y BEp-
XHEH nayTyObl M B paiioHe ks, B pesysbraTe 310oro kop-
1yc rnpuodpeTaeT AOMOJIHUTEIbHYIO0 KECTKOCTb.

[Tocsie cOOpKU LINMAHTOYTOB NPUKPEIUISIOT TPAHELI.
Tax kak axTepiTeBeHb BbIIABAIICS HA/T TPAHLIEM, TO MOC-
JICJTHUH JTy4I1LI€ U3rOTOBUTD U3 IBYX 110J1I0BHH. [ o nasty-
Oe TpaHel ObUT HECKOJIBKO H30THY'T, MPUOJIM3UTEIBHO TaK
e, Kak OMMcbl. OH UMeJT MyIleYHble MOPTH U JIIOKH.
J1OCKH, U3 KOTOPBIX COCTOST TPAHELl, MOXKHO U300pa-
3UTb HACEYKAMM, ITPOBE/Is X OT HITEBHS HAUCKOCH BHU3.
Tpanen NpUKpeIUISIIOT K ocJIeHEMY 1LUIAaHroy Ty, a Ha
KHJICBOM paMKe €ro 3aKperuisioT NOCPEICTBOM ILJIAHOK
1o 0benm cropoHam IreBHs. [TogoOHBIM ke 0Opazom
YCTAHABJIMBAIOT U [IOA30P € OTBEPCTUECM [T PYyMITCJIS.

O0OuuBKa

Bcee mmnanroy el HEOOXO0IMMO XOPOILO MOAOIHATD
O/IUH K JIPyrOMY M TEM CaMbIM OOCCICUHTH TLJIABHOEC
npuwieranue rnosicbeB oomBKH. [ IpukiianbiBas K wnaH-
royTaM TOHKYIO ITOITOHOYHYIO PEHKY, MOXKHO JIETKO
OIpPENEJINTD BEJIMYMHY , Ha KOTOPYIO HYKHO MOAINWIIUTD
MX KPOMKH. JIJ1s1 OArOHKH MCNOJIB3YIOT JIMYHOM palll-
THJTb HJTH HAMTWJIBHUKH, OCTPBII HOK M Ha)/1auHYy10 Oy-
Mary, IIpHYeM TILATE/IbHO CJIEIAT, YTOObI He CHATD JIUILI-
Hee. JIyyiue 4acTHYHO BBITOJIHUTD MTOJATOHKY BO BPEMS
cOOpKH, a HEe MPOM3BO/IUTHL €€ BCIO TOCJIC MOHTAXKA
LINIAHIOYTOB (3TO MOKET HAPYLUUTD HAOOP KopITyca).
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[lapycHble cyna B pailoHe BaTepJIMHUM 110 HopTam
MMeJIH DapXoyT — YCHJICHHbIH psijl JI0COK Hapy KHOM
OOIIMBKH, KOTOPBIE NOABEPraMch 60J1e€ HHTEHCHBHO-
MY M3HAIHMBaHUIO. bapXoyT HeOOX0IMMO HaKJ1a/IbIBATh
nepsbM. [lo wmMpuHe OH He npeBbilal IPOYUX 10COK,
HO ObUT DoJiee TOJICTHI, Mo3ToMy B Maciitabe 1:50
0apXxoyT BO3BBILIAETCS HA/l OCTAJIbHBIMU IJTAHKAMH Ha
0,5 — 1 mam. CrapuHHbIe cya HMEJIH O4€Hb MOJTHbI
(KpyrJIbiit) HOC, H TOITOMY IUIAHKH, ITPeIHa3HaYCHHbIC
JU1s 0apXoyTa B HOCOBOM 4aCTH, HA/10 U3OTHYTh B I'O-
pstuei Boae niM Hag nmapoM. [lepeanuii kpaii 6apxoyTa
7KeJIaTeJIbBHO HEMHOTO YTOIHUTH B (pOPILITEBHE [J151 JTyY-
LIEr0 KPEeIUIEHHs ero B 3TOM OTBETCTBEHHOM MECTe.
[IpocTpancTBO MEXKITY EPEHUM IINAHTOYTOM H IITEB-
HEM CJIe/lyeT 3all0JIHMTD ICPEBOM: TEM CAMbIM HE TOJTb-
KO 0apXO0yT, HO U OCTaJIbHBIC MOSCHA HAPYIKHOM OOILIMB-
KM [10JTy4aT joctaroydoe kpervienue. [Ipu atom Hajio
00paTUTh BHUMaHHE Ha TO, YTOObI AIKOPHbIE KJIIO3bI HE
ObL1M 3aKkpbIThI. [ L1TaHKH NPUOUBAIOT YKOPOYEHHBIMH
ILITHJIbKAMH WJIH MaJICHbKUMH I'BO3JIMKAMH C KPYIJIbl-
MU LIJISNKaMu He 6osiee 1 mm B inameTpe. ['Bo3auku
pacrnosiaraloT CAMMETPHYHO OJIMH ITPOTHUB IPYTOro Ha
pacCTOAHUAX, COOTBETCTBYIOLMX PACIOJIOKECHHUIO
IIMAHIOYTOB HA yepTexe. Ecim uuisnku 10BOJIbHO
KPYIHbIC, TO UX JIy4IllIe YTONHTb, a YIUIyOJICHHUS 3aLll-
[MaKJIeBaTh CMECHIO U3 TOHKUX JPEBCCHBIX OMHJIOK,
Ksiest u runca. Ha kopme HapysxHast oOIIMBKa 10/bKHA
HECKOJIBKO BBICTYNATh, YTOObI MO3HEE €€ MOXKHO
OBLIO CPaBHSITB C TPAHIICM.

[TepBbie 10CKH OKOJI0 KWJIst — IITYHTOBOI NMOSIC —
ObUIM B 1OJITOpA pa3a ToJiie AHuieBsIX. [Tpu usro-
TOBJICHHH MOJIEJIH BCIO OOLIMBKY JIy4Ille [AeJaTh Ofl-
HoW TosMHbl — 1,5 — 2 mm. Hlnpuna rianok B
TPH-YETHIPE pa3a NpeBbillajia uX TOJILLMHY, CJIe/10Ba-
TEJIbHO, Y MOJiesii B MaciuTabe 1 :50 oHa 10/15KHa co-
CTaBJISITb 6 — 8 M.
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[171aHKM HaKJ1aILIBAIOT, HAYMHAA OT KMJISA, TIOTepe-
MCHHO: TIJIAHKY Ha JIeBbIil OOPT, MUIAHKY Ha [paBblil.
Y1oOblI 10Ty YHTh NPABUIIbHYIO (POPMY IUTAHOK, Ha MH-
JEJIb-IINAaHrOy T MEXK/Y HIKHEH KpOMKO#M OapXxoyTa 1
KHJIEM HaKJIaJbIBAIOT M0JIOCY OyMaru M JeJisT ee Ha
COOTBETCTBYIOLLEE YHCJIIO IJIAHOK. T JKe MOBTOPAIOT B
HOCY ¥ B KOPME M, €CJIM Ha/10, B IPOMEKYTKAX MEM/TY
OKOHEYHOCTAMH M MuEJIb-naHroytTom. Coennnss
HaMJICHHBIC 1 OTVIOKCHHBIC HA LINAHIOYTaX TOYKH [1PH
[OMOILM TOHKOM PEHKH, M0JIYHalOT IPUMEPHYIO (op-
My 1aHoK. [Tocsie Toro Kak mmyHTOBOM NosIC YKpen-
JICH, NOANOHAIOT BTOPOH psiL. [LJ1s1 3TOro psiioM ¢ rep-
BbIM HAKJIA/IbIBAIOT ITOJIOCY IUIOTHOH OyMaru v Ha Hee
LUPKYJIEM OT IUIAHI0yTa K IIMNaHI0yTy HAHOCAT O/H-
HAKOBBIEC PACCTOSHUA OT IIEPBOro psijia ruiaHok. Haii-
JICHHBIC OTMETKH COCIMHAIOT U II0JTy4atoT (hopMy, KO-
TOPYIO IOJIZKEH HMETD IIPUMBIKAIOLIHKA Kpail BTOPOro
psiZia TUIAaHOK JUIA IJIOTHOIO IPUJICTAHKS K [IEPBOMY.

7Ken1aTesIbHO TUIAHKH MOJNOHATD KAK MOMKHO TOYHEe
M HE [IPHJIAraTh OCOOBIX YCHJTUIA, UHAYE LIITEBHHU U KWJb
MOI'YT NOrHyThCs. YT0OBI H30EKATH N3rHOOB, PEKOMCH-
JlyeTcsi 10 OOLIMBKH KOPITyCa II0CTABUTh BPEMEHHOE
KperuwieHue. Jl1s 97oro B KopMe Ha BBICOTE BEpXHEH Ma-
JTyObl M B HOCY B BEpXHEH 4aCTH LITEBHs ¢ 000MX Oop-
TOB HAKJIA/IbIBAIOT JIB€ PEHKH U KPEIIKO WX ITPUBHHYH-
BalOT. PEHKH OJDKHBI CTOATD 10 TEX MOP, MOKa 0OLLINB-
Ka HE [IepecTaHeT H3rudaTh KOpIyc Cy/Ha, a, Jy4diue
J10 TOr0 BPEMEHH, KOr/1a lajibHeiias padoTa rnorpe-
OyeT CHATHSA pecK.

Crepyroluue niIaHKu OOIMBKY HAKJIAIbIBAIOT CHHU-
3y BBepX. MHOr1a BepXHIOI0 YacTh OOILMBKH LEJIECO-
00pa3sHO U3rOTOBUTH U3 OJIHOHN ILIMPOKOH IJIAHKU U BbI-
pe3arhb B HEH MYLIEYHBIC TOPTHI U JIPYyTHE OTBEPCTHS.
[IpenBapuTesibHO ClIeLyeT H3rOTOBUTH KapTOHHBII
11a0JIOH ¥ BPEMCHHO IPHUKPEITUTD ero K koprycy. Ha
11A0JIOHE BBIYCPUYMBAIOT IIOPThI, KX OOKOBBIE CTOPOHBI
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JIOJIKHBI OBITB TIEPIICHIMKYJISIPHBI BaTEPJIMHUH. MHor-
J1a BEPXHsisi YacTh OOpTa MMeJ1a OOILIMBKY BHAKPOIA, T. €.
COCTOsJIA U3 JIOCOK, Y KOTOPBIX Kpasi 3aXOIAT OJJUH Ha
JAPYTOii. DTy 4aCTh TOXKE U3rOTOBJIAIOT U3 OIHOM J10C-
KH, HA KOTOPOH OTIEIbHBIE TUTAHKH PEIBAPHTEITHHO
BBIPE3AI0T CTYNCHbKAMH, KaK IOKa3aHo Ha puc. 6.

Puc. 6. Umnrauus
OOUIMBKH BHAKPO¥

OOmMBKa BHaKpOI BepXxa KOPMOBOIi YaCTH Cy/IHa
ObUTa OOBIYHOM JUIS FOJUTAHACKUX CYZIOB M JUISi CYI0B
TEX CTPaH, KOTOPbIE BOCITPHHSIIM FOJUTAHICKY IO MaHe-
py noctpoiiku (Takux, kak I'epmanus, Hlsenus, Poc-
cust ). Ha aHrmmMiickux v (ppaHily3CKHX CyIax BEPX KOp-
MOBOI1 YacTH O0pTa ObLIT OOLLUT BrJ1a/b.

[anbion

BHayvasie njoCKHii M 1aJICKO BLICTYMAKOIMH IaJib-
1ot B TedeHne X VII B. craHoBHTCs BCe D0J1€€ KPYTHIM
M 3HAYMTEJIbHO YKOopauuBaeTcs. [lociie 0ObuHO nepe-
rPYKEHHOU YKpaUICHUSIMU KOPMbI MaJiblOH OBLT Kpa-
CUBEHIIIMM MECTOM Ha CyJIHE, I'/I€ CKYJIbIITOPHI 110 J1e-
peBy MMOKa3biBaJIM CBOE MCKyccTBO. Eciim B Havase
XVII B. BbIOpaHHast 11l rajibloHa (purypa CMMBOJIH-
yeckH Obly1a CBA3aHa C HA3BAHKUEM CY/IHA, TO M03/IHEe
OHa cTaj1a U300paKaTh CTUJIM30BAHHOTO JIbBA — CHM-
BOJT CHJIBI M CMEJIOCTH. ['aJIbIOH CJTyKHJ1 MATPOCAM U
COJIZIATaM OTXOXKHM MECTOM. 3/1eCh K€, BHU3Y, lTOMe-
1111 ¥ [UTEHHBIX.

KopabesnpHbpie MacTepa Mo-pa3sHOMY BHIIOJIHAIN
MJIaBHO U3rudatomecst DOKOBbIE PEHKH — peresiv ra-
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Puc. 7. ®opmbi ranabiona: a — rojmanackas, 1600 r.;
6 — anrnmiickas, 1640 r.; 6 — roulanackas, 1660 r.;
2 — anramiickas. 1670 r.; 0 — anrimiickas, 1700 r.

JIbIOHa — M HX O1OpHI (1maHroyThl). [loaroMy no Buay
raJIbloHa 4aCTO MOYKHO OBLIO ONPEICIUT MECTO MOCT-
poliku cysiHa (puc. 7).

IlocTpoiika rajsibiona TpebyeT 0coboi TIaTeJIbHOC-
TH 1 BBINOJTHEHUS] TOYHO 110 MaclITaby, 0coOeHHo pere-
JIeH ¥ IIMAHI0yTOB, — OT 9TOr0 B OOJIBIION CTEIICHH
3aBHCUT Xopoumi Bu Moziesit. HocoBoe ykpatenue
BBIMWIMBAIOT U3 JICPEBa 110 HAHCCEHHOMY KOHTYpY. [1of-
XOJISIUM MAaTE€PHAJIOM JUIsI TAJTBIOHHBIX peresiei siBJisi-
€TCA YepHas UM KpacHasi puOpa, KoTopast Jierko odpa-
OaTbIBaeTCA, M €CJIN €€ CJIerKa I0JI0rpeThb, TO XOPOILIO
rHETCA U cBep/MTest. Ha KHABIUreae crosio HeCKOJIbKO
ILIITAHTOYTOB, MOCTENEHHO YMEHbILIAIOUMXCs K Hocy. Ha
HUX Kpenuiu peresit. MHorna nanyOy rasbioHa Ha BbI-
COTC BTOPbIX PEreJicii BLIKJIAIbIBAJINA PELIETKAMM.

KHsiBaMre 1 ykperusieTest 4eThipbMsi TOPH3OHTAITbHBI-
MM KHULIAMH, YCTaHABJIMBACMBIMH Ha JIBYX Mosicax Oap-

24



XO0yTa 110 /1Be C Kak1oro bopra. K HOCy KHMIbI JI0JTK-
HbI TUTABHO MEPEXOUTD B raJIblOHHBIC peresin. Tak Kak
TOYHYI0 (JOPMY KHHMIL Cpa3dy HAlTH HEJIETKO, BHAYasle
Ha/10 H3rOTOBUTD LIA0JIOH.

Tpanen

KopMy 3ambikas1 TpaHell, 4acTo ¢ DoraTelMi pes-
HBIMH YKpauleHUsIMU. BepXHIO YacTh TpaHIla Ha3bl-
BAIOT rakabOPTOM. YKpalleHHs Ha TPAHLIE BbIIUJIMBA-
0T U3 haHephl, OCTOPOKHO OT/EIIAs BEPXHIO I1ac-
THHKY, WJIH BbIpe3aloT U3 kaptoHa. [locie npuknen-
BaHMSl K TPaHIly Kpas YKpalleHUH 3aKpyrisior
OCTPBIM HOXOM MOAUEpPKUBAIOT pe3b0y. Tak ke BhI-
MOJTHAIOT YKpPAUICHHS HA HOCY M CTEHKaX KOPMOBOH
HA/ICTPOMKH.

Ilyieunbie noprol

Hawubos1ee Tsokesibie MyHIKH CTOSUTA Ha HYDKHEH T1asy-
Oe, ee TIOPThI BO3BBILLIAIMCH Hajl BOJOH Beero Ha 3 — 5
(yTOB *. DTH MyLIKH MOTJIH ICHCTBOBATH TOJILKO IPH
THUXOH roroje. J{J1s1 3amThl OT BOJIH ITyILIEYHbIE OPTHI
3aKPBIBAJIU THKEJIBIMH BOJOHEIIPOHUIIAEMBIMH KPbILL-
kamu **. Tam, rjie mymku cTosyid OTKPHITO (Ha Oake,
IIKaHUAX ¥ OTKPBITO YaCTH BepXHEH NaTyObl ), HOPTHI
He UMEJTH KpbILLEK.

* B kuure, Kak 4 B HEMELKOM H31aHHH, OCTABJICHBI aHT-
Jmiickue Mepsl. [lepeBos aHMJTHACKHMX MEP B METPHUCCKHE CM.
B npustoxeHuu 1.

**T. Ulpapu [ 19] npunuceiBaeT BBEACHHE MYLICYHBIX MTOP-
TOB, 3aKPBIBAEMBIX KPBIIIKAMH, cynocTpouTesio [lewapry
(Descharg) n3 bpecra (1500 1.).
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Pa3smepbl I0pTOB 1 pacCTOAHUS MEK/TY HUMH 3aBU-
CCJIM OT JIMAMETPA ITY LUCYHBIX ANEP: PACCTOSIHUE OT Ce-
PEMHBI OJTHOIO NMOPTA J10 CEPE/IMHBI [PYTrOro COCTaB-
JISJI0 IPUMEPHO 25 AMaMEeTPOB sIpa, JUTHHA U BHICOTA
opTa — COOTBETCTBCHHO 6 M 6,5 nnametpa. HixHwii
KOCSIK TIOPTa HaXOIUJICS HaJl aj1y0Ooil Ha BhICOTE, TIPH-
OJIM3KTEeIbHO paBHOIL 3,5 nMameTpa sipa.

KpbiliKH BXO/IMIN B OPTHI M CBOEH BEpXHEii yac-
ThIO pUJIErajm K 0opTy. ToJimnHa UX COCTABJIsIA JIBOI-

i

SIS,

Puc. 8. Kpbiuika nopra
€ YKpaLIeHHsAMH,
3aKpbITA

HYI0 TOJIIMHY OOUIMBOYHBIX J0COK. BHYTpH M CHapy-
KM Ha KPBILLIKaX ObLTH MMOCTABJIEHBI PbIMBI.

Kpbiniku oiHuMasi npy oMol KaHara, a 1noc-
Jie CTpeJibObl 3aKPBIBAJIM M 3aKPEIUISUITH ICPEBAHHbI-
MH 3a/IBUKKAMH.

Kone4Ho, KpbIlKy MOXHO CAe/IaTh MOABHKHOM, H3-
rOTOBMB LIAPHUPHBIC MIETIIN U3 )KECTH, HO JIyUILIe ITOrO

Puc. 9. Kpbnuka nopra 6e3 ykpauue-
HHi{, OTKpbITA
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HC J1eJ1aTh, TAK KAK OHA MOYKET JIETKO OTOPBATLCA HJITH
nospeauTbed. Lenecoobpasnee yeTaHOBUTL KPbILIKY €
MOMOIIBIO YTOTUIEHHBIX IIITHJICK MOJ1 YTJIOM K OOpTY U
KOHEIL, ¢ MOMOUIBIO KOTOPOro ee MOAHUMAIOT, TOKE
3aMCHUTD JIUIMHHON TOHKOM LINWJIBKOU, OKPACHB €€ B
yepHbIi 1BET. KoHer mImuiIbKu MOKHO 3aKOHYHTS eT-
JIeii, K KOTOpO#H KpenuTcs pbiM (puc. 8 u9).

Pyab

Pysb (pynepnuc v nepo pyJist) M3roToBJIsAIN U3 Ope-
BCH U JIOCOK, CKPEIJICHHBIX JKeJIe3HBIMH O0JITaMH U
nosiocamu. HauboJibliasi lumpuHa e€ro cocrapJisijia
0,13 mmpuHbl Muzenb-lunandroyrta. TommuHa pyns
ObL1a Takoii ke, KaK U y aXTeplTeBHs, K Oannepy
HECKOJIBKO OOJThIIE, a K 3aJHEH KPOMKE YMEHbIUIAJIACH
710 0,66 TOILMHBI aXTepIUTeBHA. Yepes ueTbipexyroib-
HOC OTBEPCTHE B IOJIOBE PYJisl IPOXOANII IJIMHHBIN
pyMIiesib, KOTOPbIi 3aKperisii yekoid. [losiockl pis
KpErUICHUs pyJisi OKAHYHMBAJTUCh PYJIEBBIMHU NETIISAMHU C
narndaMu, RXCAUBIINMHU B NICTIM axTepuITeBHs. bai-
JIep pyJist JOXOAKJI 10 IIOJ30Pa, U PYMIIEJIb Yepe3 OT-
BEPCTHE B NOJI30PE — I'eJIbMIIOPT — BXOHJI BHYTPb
CYJIHA, TJIe MOICPKUBAJICH KPENKOH MorepevyHon
Oankoil. KoHew pymriesis 3aKkaH4MBaICA H30IMHY ThIM KO-
BaHbIM KOJICHOM, Ha KOTOPOE HA/ICBAJICH BEPTHUKAJIbHBIN
pblyar — CBOCTO pojia «WTYpPBAI» — KOJIEPILITOK
(nem. Kolderstock). [ToBopauuBasi «iutypBam» Ha ro-
PU30HTAJIBHOIN OCH, YTIPABJISUIU JIBIOKCHUEM pyiist. Bos-
MOKHBIC OTKJIOHCHHS «IITYpBas1a» ObUIH HEOOJIbIIHE,
nmpuom3uTesIbHO 40 — 50°, 109TOMY pYJIb UMEST OYCHD
MaJIcCHbKUE OTKJTOHeHUS], opsika 5 — 10°. Yrobwl pysib
M3-3a BOJTHCHHUS MJIM KACaHHs O TPYHT HE NOTEPAJIC,
Ha HEM 3aKPETUIAJIM 1B COPJIMHSA U IIPOBOINIIH MX Ye-
pe3 OTBEPCTHE PSIIOM C FeTbMITOPTOM.
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Puc. 10. Puruar ynpasnenus pynem —
KOJIIePILUTOK.
I — pbiyar; 2 — NpHJIHB; 3 — pyM-
1eJib; 4 — nouiep kuBalolLas dasika

Pynb BMecTe ¢ OasuiepoM IeN1al0T U3 OHOIO KycKa
JIepeBa U MPOYEPYUBAIOT €TI0 IIUJIOM, UMHUTHPYS TOCKH
pyns. 110J10CH H3roTOBJISIIOT U3 TOHKOM YKECTH, HaKJIa-
JIbIBAIOT Ha PYJIb U YKPEIUIAIOT MaJICHbKUMH I'BO3/IMKA-

Puc. 11. INoasecka pyas

MH, FOJIOBKH KOTOPbIX YTAIUIMBATh HE HA/I0. YCTPOICTBO
«LITYpBaJia» U IOJBECKA PyJist IPUBEICHBI Ha puc. 10 1
11. Hangbr npunausatot. [1pu kpersieHun nand Hamo
CJICIUTD, YTOOBI OHU HAXQMJTUCH HA OJHOM JIMHUH M J1a-
BaJIM BO3MOXXHOCTD PYJIKO CBOOOIHO IMOBOPAYMBATHCSI.
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Ilany0ba

['naBny1o nayrydy cHavasia BbIpe3aloT U3 KapTOHa 1
MOArOHSIIOT 10 MecTy. [Tosyuns HyxHY0 popmy, 1a-
7y0y BBIITMJIMBAIOT U3 COOTBETCTBYIOLIEIO KycKa (a-
HEpPbl M HAMCYAIOT Ha HEM T10JIOKEHHE JIOCOK CHavas1a
LIKJIOM, @ 3aTeM TBEP/IbIM KapanaawoM. [lser nary6-
HBIX JIOCOK HEOOXOIUMO MTPOBOIMTH TaK, YTOObI Cpei-
HMH I1I0B COBIA/IAJI C CEPEMHOI naTyObl, TaK KaK IpH
nocsieayoulei padore nany0y npuaeTces 4acTo pasme-
4aTh. Ee ciierka nojikpanmBaoT CUIIbHO pa3BeieHHOI
OXpOii, HATUPAIOT BOCKOM U IIPUOMBAIOT K 11aJTyOHbIM
H6umMcam psiioM ¢ HOpTaMH MaJICHbKUMH FBO3IMKAMH.
BriocsiencTBuM UUISNKKA IBO3AMKOB OYAYT CKPBITHI
BHYTpEHHEH 001MBKOH (paibiidopTa, KOTOPYIO TaKKe
BHaYaJIe BHIPE3aloT U3 KapToHa U noaroHsor. Haiijs
HYXKHY10 (popMYy, (hasbIIOOPT BbIPE3AIOT U3 (haHEPHI U
YCTaHABJIMBAIOT HA MECTO.

BepxHee nokpbITHE TOPLUOB WITAHIOYTOB — I1JIaH-
[LIHP — HU3FOTOBJIAIOT U3 PEEK ¢ OKPYTJICHHBIMHU Kpasi-
MH, BbIpE3aHHBIX U3 iepeBa. Tounyio popMmy rutaHm-
pa TOXe HAXOJAT [P MTOMOILH 11a0JI0HA.

Ecyn nany6 HEcKosbKO, TO MEepBbIMH BCTABJIAIOT
HIKHKME, HHOT/IA OTACIbHBIMH 110JIOCAMH HIIH YaCTAMH
C YKpETUIEHHbIMHU Ha HUX ITyIIKamH (puc. 12).

Bceryia He0OX01MMO TIATETLHO MPOYMaTh, B KAKOI
NOCJ1E/1I0BATE/IbHOCTH HYKHO [TPOU3BOUTD pas/In4HbIe
paboThl, 4TOOBI 1T03/IHEE HE CHUMATD Y KE MOCTaBJIeH-
Hble JeTain. [ToaToMy npekae 4yeM NpUKpenuTh rary-

Puc. 12. Ynpowmennbiii

nacper
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Oy OKOHYATEJIbHO, U3rOTOBJISIOT MAYTHI (0€3 CTCHBLI') U
noarousior ux. [lonepeunsie nepedopkH 10Ta U OaKa
J10 YCTAHOBKHM Ha MECTO TAK)KE HEOOXOIMMO CHAOIUTh
BCCMH [ICTAJIAMH U BBIKPACHUTb.

l'anepen

[TepBoHauyabHO OAJIKOHBI MJTH TaJIePeH MPEICTaB-
JISLJIM YacTh KHUIJIOH IU101AJIM KAKOT KaluTaHa u opu-
nepos. B konue XVII B. kopMoBbIe rajsiepen BbinoJi-
HAIOT OTKPBITBIMH.

[aniepen (puc. 13) nenecoodpa3Ho U3roTOBUTH U3
JBYX YaCTCH — BEPXHCH U HIDKHCH, a 3aTCM COCAMHUTD

Puc. 13. lanepes

MX IIPOMEKYTOYHOI 0nopoid. Ecii Ha ranepesx umeror-
Csl OKHA, TO MX HMHTHPYIOT (DOTOIICHKOM, IMYJILCHSA C
KOoTOpo# yasieHa. [ lepexianuubl B OKOHHOM NEperieTe
JEJIA0T U3 TOHKUX JTYYHHOK U HAKJICHBAIOT Ha IJICHKY.
[anepen, kax u TpaHel, ObUH OOraTo yKpateHsl. Pesb-
Oy M yKpareHHst HaJI0 BBINOJHATH OCOOCHHO TIIATEILHO,
TaK KaK OT HUX BO MHOT'OM 3aBUCHT LICHHOCTb MOJCJTH.
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Peweryarbie KPbIUIKH JIOKOB (PyCTEpDI)

YacTo OoJiblllasi YaCcTh BEPXHEH natyObl, a TaKkxKe
natyObl 0aKa M HIKaHLIEB COCTOAIM M3 PELIEeTYaThIX
KPBILLIEK JIIOKOB — MPOOJIbHBIX H MONEPEYHBIX PECK,
YKPEIUICHHBIX B paMe; KPBILIKH ObLJIH BCTABJIEHBI B I1a-
71y0y, MOIJIM BBIHUMATLCA M ObUIM 0€3 KOMMHICOB.
JIOKH CITY UM JUIS BBIXOJ1a IOPOXOBOIO JIbIMA H BEH-
THJIALIMA TIOMELLCHHI 1O/ nasty 0.

3aMeTHM, YTO BBITIOJIHUTH KPBIILIKH B Macuirade
JIOBOJIBHO CJI0KHO. HO MX MOYKHO M3rOTOBUTD CPaBHH-
TEJIBHO JICTKO, €CJIU TIOCTYIUTD CIIEAYIOLIHM 00pa3oMm.
PucyHOK pemeTkn HAaHOCUTCs Ha (panepy Tak, YTOObI
HAITPaBJICHHUE ITPOOJIBHBIX PEEK COBIIA/IAJIO C HAIIPAB-
JIEHUEeM BepXHero cod (panepsl. [Tpopesaor npo1osib-
HBIC PEHKH M OCTOPOMKHO UX YAAJIAIOT, KaK MOKa3aHO
Ha puc. 14. B macwrabe 1:50 npomosibHbie U 1ore-
pedHble PEHKH He 10DKHBI ObITh ToJLEe 1 Mm. ToHKHM
CBEPJIOM IPOCBEPJIMBAIOT JABIPKH MEK/IY OynyIumu
NonepevYHbIMH peHKaMH U TOHKMM HOYKOBOYHbBIM [10J10T-
HOM BbIIMHJIMBAIOT MOBEPXHOCTH MEIKIY HUMH. 3aTEM
OCTAETCs TOJIbKO HAKJICHTh paHee YAAJICHHbBIC [TPOAOJIb-
Hble PEIKH Ha PEXKHUE MECTa, U peleTyaTas Kpblika
rocJie 100aBJIeHNsi PAMHbBIX pEEK rOTOBA. 3a4HCTHB BEP-
XHIOI CTOPOHY TOHKOM HaX1a4HOi OymMaroi, yaass-
[OT BO3MOJKHBIE CJIE/Ibl KJICS.
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Puc. 14. Pelneryaras Kpbiika moka
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Pycnenn

K BHeluHeil oTesike Kopryca Cy/iHa OTHOCHJIMCH U
pycJieHn — OaJiku, NpUKpeIIeHHbIe OosiTaMu K Dap-
X0yTy. OHH co0o01aM BaHTaM OoJibLIHi pasHoc. Pyc-
JICHH JIOJIKHBI BLICTYIIATh OT 0OPTA TaK, YTOObI BAHTbI
HE KacaJluch IlaHwmpa. Ecm Ha yeprexe TosmmHa
MX HC yKa3aHa, TO, BBIMCPTUB B MacITadE CYIHO B pas-
pese M0 WIAHroYTY M BLICOTY MayThl 10 Mapca, Ipo-
BOJAT JIMHUIO OT Mapca K LWIAHr Oy Ty TaK, YTOObI OHa
HE KacaJlach IUIaHLIMpa, U TAKUM 00pa3oM onpesesis-
I0T HICKOMYIO IUIMPUHY PYCJICHS.

[Tono:xeHue pycieHei siBJIsieTCst IPU3HAKOM Ofperie-
JICHHBIX [IEPHOJIOB B Pa3BUTHH Cy10CTpoeHus. B Teyenue
Bcero X VII B. pycyienu rpot- v (JOK-MauT Ha aHIIMHACKHX
TpeXnaTyOHbIX CyaX HAXOIMITHCh IO/ ITYLLICYHbIMH [10pP-
tamu baTapeu cpetei nanyosl. [locne 1702 1. ux craym
YCTaHABITMBATH HA/I 9TUMU ITIOPTaMH. Y aHIVIMHCKUX IBY X~
nanyoHbIX cyaoB pyciaenu ¢ 1620 no 1740 r. naxoau-
JIMCB TOJ] [TOPTaMU BepXHei nayOsl, a y Jierkux ¢pera-
TOB — Ha BbICOTE BepxHeH nastyobl. Ha cynax 0osibimH-
CTBAa MOPCKHX JICP’KaB KOHTHHEHTA, B TOM YHCJIC U Ha
ro/utaHackux 1625 — 1630 rr., pycJieHH CTOSUIM TaK Xke,
KaK Ha aHIVIMIICKUX Cy/1aX, — I10J{ [IOPTaMU BEPXHEH I1a-
JIyObl. B 2TOM M0JI0KEHHM OHM OCTaBAJIMCh /10 KOHIIA
XVII croserus. Ho 310 jiib y ABY XIaJTyOHBIX CY10B. Y
JIErkux (pperaToB pycsICHU HAXOIWIIUCH HaJl TOPTAMH.

bapxoyT He MOBTOPsJI JIMHUIO NAJ1yObl, KOTOpast B
KOpMe pacrnoJiarajiach 3Ha4MTEJIbHO HUXKE €ro, 03TO-
My DapXOyT M yKpeIUIeHHbIE Ha HEM PYCJICHH Ilepece-
KaJT OPTHL. B 9THX ciTydasx pycJieHH COCTOSUTH U3 [IBYX
WIK Tpex vacteil. Pycienu Ou3aHu, COOTBETCTBEHHO
Maure, ObLTH 3HAUUTETBHO MEHBILIE, YACTO OHU OTCYT-
CTBOBAJIM COBCEM, M BAHTBHI ILLJIK HEIIOCPE/ICTBEHHO OT
H6apxoyTta. Hiknue odepcsl BaHT yACPKUBAIIUCH C
MOMOUIBIO BAHT-ITY TEHCOB, IPOBE/ICHHBIX B BbICMKaX 110

32



BHCILIHEMY Kpalo pycjieHed. ITH BBICMKH 3aKPbIBAIOT
OKPYIVICHHOH PEHKOH, MAYLIEH 110 BCEMY PYCJICHIO.
[Ipexie 4eM HaHEeCTH BBICMKH, HaJI0 IIPOBEPHTD, TJ1C
OHH JIOJDKHBI IPOXOAMTH, PacCTaHOBKA BAHT HA PABHOM
PacCTOsIHUM O/IHA OT APYroi 00yCJIOBJIMBACT MOCTCIEH-
HOC YBEJIMYCHHUE K KOPME PACCTOAHUIA MCHULY BHICMKA-
MM, KOTOPBIC €LIC MOTYT ObITh YBEJIHYEHBI 3a CYCT MOpP-
TOB, JIEKaUMX MKy BaHTaMH. OCOOEHHO Ha 3TO Hazlo
00paTHTh BHUMaHHE B pailoHe IPOT-MAYTHI, IJ1¢ UMC-
eTcd 00JIbIIOE KOJTHYECTBO BAHT.

lanc-knamnei

['ajicbl rpoTa — TPOCH TAKO# e TOJIIMHDI, KaK
HIDKHHC BaHTBI, — MPOXOIMJIA B OOPTaxX yepes rajc-
KJIaMIIbl. TO ObUIH IEPEBSIHHBIC IUTHTbI, YCTAHOBJICH-
HbIE Ha BHEIIHCH CTOPOHE DOPTA M yKPALLICHHBIC Pe3b-
00i1, H300pakaBIIEi MHOI/A FOJIOBY JIbBA, YEPE3 [1ACTh

Puc. 15. lNane-knamMnbi

KOTOpOTo ¥ npoxojui Tpoc. B navarie XVII B. k ranc-
KJIAMITaM OTHOCHJIN M BEPTHKAJTbHYI0 OaJIKy, yCTaHaB-
JIMBAEMYI0 Ha GOPTY MEKITy TUTAaHILIMPOM H HapXOYTOM,
C OTBEPCTHEM HJTH LIKHB-TaTOM, IPOPE3aHHBIM B Has1-
Ke napayuiesibHo 6opty. Yepes o otBeperhe B 60pTy
raJic npoXoauJI BHYTpb cyaHa (puc. 15).
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Kpan-06ajxn

B HOCOBOIi YaCTH Cy/IHa HAXOIHJIMCh KpaH-0aJIku
U TorbeMa sikopeit (puc. 16). Onu noyieprxuBajnch
kunnamu. K 6anke Obl1a puKperieHa ckoba, Ha KoTo-

Puc. 16. Kpan-6aakn

pOil pasMeLIaUCh OLMH Wi 1iBa 6i1oka. Ha JI00OBOI
cTopoHe KpaH-0aJloK B KaueCTBE YKPAICHHsI 4acTo
1300paKaJii roJIOBY KOLLKH.

Knexrbi

[1o Burceny [21], mmpuHa rpoTa-KHEXTa 10JDKHA
cocTa/siTh | [(10iM Ha Kaxable 8 Gy TOB JUIHHbL CY/1-
Ha. [[pyruMH cJI0BaMH, 9Ta IHPHHA JI0JDKHA ObITh PaB-
HOI1 '/, 4aCTH JUIMHBI Cy/iHa. Pasmepbl (oka-KHeXTa Co-
crasJisiin 0,90 pa3MepoB IrpoTa-KHEXTa, T. €. OTHOCH-
JIMCh OJMH K JIPYIOMY TaK JK€, KdK H pa3sMepbl COOT-
BCTCTBY IOLUMX MayT.

KHeXTBl CIYKWIH JUIS NOAHATHSI HWKHHUX PCCB
FpoT- U (OK-MAYT; OHM UMEJIH 110 YEThIPC WIKHBA 1
pbIM Ha O/1HOI N3 cTopoH. Tpu 1KIBA OBLIH ITPE/IHA3-
Ha4CHbI JUIs rapJiesisl, KOPEHHOH KOHEL KOTOPOI'o 3aK-
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PEIUIsICH B ppIME, @ XO10BOH — BOKpPYT KHexTa. Ye-
PE3 YCTBCPTHIH LIKKB B 3aBUCUMOCTH OT IOTPEOHOCTH
MMPOBOAWJIM HJTH CTEHb-BBIHTPET CTEHBIH, MJTH Mapca-
(han, uam apyroii KakoU-mubo TPoc, KOTOPHIiT 3aTeM
HATpaBJIsiJIA HA LITTHJIb.

Puc. 17. Kuexrsi

B 10 Bpems Kak rpoTa- u (hoKa-KHEXTH B OCHOB-
HOM HaXOJIMJTUCH MO BEPXHeH Nasty0oii o3aam maur,
KHEXT OM3aHb-MauThI CTOSUT Ha nayde Boepean May-
Thl. OH ObLT 3HAYUTETLHO MEHBIIC U UMEJT JIUITH J(BA
IIKKBA. YacTh MasIbIX KHEXTOB pa3MeIliali y BHY TPEH-
HEH CTCHKH OopTa. OHM MMEJTH IO OJIHOMY HIKHBY H
OBl Npe/tHa3HaYeHb /U1 OpacoB HIDKHKX pees. [{py-
TUe CTOSTM Ha TIATyO€ Mepet MauTaMu U CJTYXKHJTH JUTs
KpeIIeHHsi Mapca-uikoTos. KuexTsl vacto ykpariasm
pe3pboii (puc. 17).

burenrn

[lepen MauTamu cTostin GUTEHTH — TyMOBI, CO-
C/IMHCHHBIE NIEPEKJIAJIMHON, Ha KOTOPOI HAXOIMJTHCh
kodesb-Harenu (puc. 18 u 19). fIkopusie 6uTeHrn
OOJIbIICH YACTBIO CTOSUTH MO NMasiyboil Ha BBICOTE
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Puc. 18. burenr

KJIF030B M HIMEJTH OCOOCHHO MOLIHBIC TYMOBI, BOKPYT
KOTOPBIX U 0OOMaThIBaJICs IKOPHBIH KaHat. [To3aau re-
peKJIaANHbI, 1K OUTEHr-0aIKu, Obl1a yKperieHa mno-

Puc. 19. fIkopubiii 6uTenr

JIyKpyrUiast Oasika, CJTyKUBLIas NOAYLUKOM. [{1s1 ycuiie-
HUs TYMO OMTEHIM MOAKPETUISUIA IIPOYHBIMH JUTMHHbI-
MU KHUL@MHU, COCIMHEHHBIMH C 11or1any OHbIMU OUM-
camu O0JITaMH.
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boprosbie KHexThbI

I"ancel 1 (hOKa-ILIKOTH KPENUJIH Ha GOPTOBBIX KHEX-
Tax. [locrneHue 6pUTH TPOUHBIMI U IMEITH PA3/THYHYIO
dopmy (puc. 20u 21).

Puc. 20. bopTtosoii knext Puc. 21. boprosoii knexr
rpora-rajica doxa-ranca

Kodenb-nareiabnpie njianku

Cuactu nocnabee Kpenun Ha KoesTb-Hare IbHbIX
m1aHkax (puc. 22). Umennoch MHOKECTBO KO(eJib-Ha-
resieid, KOTopble HaXOIMJIUCH Ha TUIaHIIMpe Oaka, 1oTa
1 Ha asbidopre. Kogestb-Hareim H3roTaB/MBaioT U3

Ca=n—=—9_

Puc. 22. Kodenb-narenbnas
IIanKa

TOHKOW MEIHOM poBoJIokH. Ha TpexmayToBom cyi-
HE ¢ MapcesisiMU M DpamcesiiMH He0OXOUMO HUMETh
MHOXECTBO MECT KpPEIJIEHHH, YTOOBI YIIOKUTH OKOJIO
150 cHacrei.
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Vr1Ku

Jlnst KpernuieHust KOHLOB CJTYKHIIH M YTKH. WX nipu-
Kperuisii K opram wim Mauytam 6osrramu. MiHoria yTku
pa3sMelad Ha BaHTaxX, K KOTOPbIM UX MTPUHANHTOBbIBA-
. IMenen 1 OonblMe YTKH, B CEPEIMHE KOTOPBIX

Puc. 23. Y1kn

HaXOIWJICS IIKUB, oOJieryaBlIMii BHIDOPKY CHacTei
B/10J1b ATy Obl. Ha puc. 23 nokasaHbl pa3/IHuHbIE YTKH
M KPEIUICHUE X Ha Tpoce.

I nune

I coty#umm uist orbema siKopeii, pees, rojibe-
Ma M CITycKa ILIIoNoK (puc.24). B 6onbummHcTBE CITy-
4aeB TO OBLIM NMPOCTHIE WIMUJIH, HO UMEJTUCH U IBOM-
HbIC, CTOABIINE OJIMH HAJl IPYIMM Ha JIBYX najydax u
COC/IMHEHHBIC BEPTUKAJIbHBIM BasIoM. [TpocToii b
OOJIbIIUX pa3MEPOB UMEIT TPU BLIMOOBKH, MTPOXOIHB-
lue HackBo3b. Ha xoHuax BHIMOOBOK OOBIYHO CTO-
S1JI0 T10 YEThIpe YeJIOBeKa, T. €. B paboTe y4acTBOBAJIH
24 yenosexa.
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Pue. 24. s

YT100bl BHITALLUTL U3 IPYHTA TPEXTOHHBIA AKOPb
TpeXnayOHOro Cy/Ha, JIBOHHOI LIITHIIb OOCITY KHBAITH
48 4esloBek.

Kabansapuur

flKopHBIIl KaHAT Ha LITHJIb HECMIOCPEACTBEHHO HE HA-
KJIA/IbIBAJIH, TaK KaK Ha OOJIbIIMX CY/laX OH UMEJT iMa-
MeTp 6 110iMOB (152 M) 1 OBUT CITMILIKOM KECTKHUM.
Ha wmmne HaksiajibiBain «0€CKOHEYHbIH» KOHELl —
KaOaJIApUHI, KOTOPLIH B HOCOBOM YaCTH Cy/IHA IPo-
XO[MJI Yyepes JBa 0JIOKa, YCTAaHOBJICHHBIX BIICPEIH
AKOPHOro OuTeHra. B kabansapuHr Ha HeOOJIbILIOM pac-
CTOSIHUM OJIMH OT APYTOro ObLTH BILICCHEHBI LUITEPThl —
KOPOTKHE TOHKHE KOHLbI; KaDajIApUHI YKJIa/(bIBaJIN
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OKOJIO AKOPHOI'O KaHATa U IITEPTAMH TPHUXBATHIBAJIH
K HeMy *. IkopHblil KanaT BbIOMpaIM KabaIsipuHIrom
M YKJIQJIbIBAJIH B KAHATHOM ALIIUKE B 00JIbLIYIO OyXTY.

\ LA T 7

Puc. 25. Kabanspunr

Bo Bpems paboTel yacTsb Jiioficii Obl1a 3aHsiTa Kperie-
HHUEM LITEPTOB K KaHATY, APYTUe e OTAABAJIH LITCP-
Tbi [10 Mepe NPHOIHIKEHUS UX K KAHATHOMY SILIHKY.
Pabora ¢ aKOpHBIM KaHATOM MMOKa3aHa Ha puc. 25.

bpawmnnib

Koncrpykuus 6parnmns (puc. 26) nospoJisiia cra-
BHTb €ro JIMIIb Ha MaJiblX cyaax. YrtoObl BIOpaTh
SIKOpb, KAHAT HAKJIAJ(BIBAJIN HA Opalmusib HeCKOJIb-
KUMH LJTaram.

*X. Bunrep [20] yka3biBaeT, 4T0O Y MOJIEJIH I'OJUTAHACKOTO
asyxnanybnuka 1660 r. 6uin nHoit kabansipunr. BMecTo mrep-
TOB OH MMEJ1 MyCHHIH, 3@ KOTOpHIE KPEIMJIUCh ChbeMHBIC PyY-
HbI€ CTPOIIBI.
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Puc. 26. bpawmuis

IHomnbi

TloMitel Coty Uit 1St BBIKaYMBaHUsA BOABI (pHC. 27).
CrapuHHBIE IepEeBSIHHBIE CYy/a HE OB BOIOHETIPO-
HUL@aeMbIMHU. Bopa, nponukaBuiasi BHy TPb, COOMpasiach

Puc. 27. llTomna
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B HIXKHEI 4acTH Kopriyca — Tpiome. B ¢Bsi3u ¢ amum
MOMIIBI BCCIla pasMellaid Ha naayoe, B KOpMOBOIi
4acTH, nepes Ouzanb-mauToi. [11s Masbix cyoB ObL10
JIOCTATOYHO O/THOM IMOMITBI, Ha OOJIBIITNX e UMEITOCH
OT JIBYX A0 YeTbIpeX nomr. OHU CTOSUTH HE B IHAMET-
paJIbHOM TJIOCKOCTH CY/THA, @ HECKOJIBKO B CTOPOHE
OT Hee, YTOOBI MpueMHasi TpyOa He nomnajasia Ha KiJib-
coH. MX ycTaHas/mmBasu Ha natyoe, pacrosioKeHHOH
BBILIE BATEPJIMHHH.

CTapvHHBIC [IOMITbI [IPEACTABIISIIA COOO0M JUTMHHbIIH
SAIIUK, U3rOTOBJICHHBII U3 YeThipex JI0COK, ¢ YeThi-
PEXYTrOoJILHBIM OPLLIHEM M BeHTWISIMU 13 KOxKH. | TosHee
JUTSL IOMITBI CTAJIH MCTIONB30BATh PACKOJIOTHII Ha JIBE
YACTH U BBILOJIDJICHHBII CTBOJI [ICPEBa; B 3TOM CJTy4ac
TIPUXOJIAIIOCH YIUTOTHSATD JIMILB [IBE 111/ BMECTO YCThI-
pex. MIHor/1a noMItbl CTOsSI/IM B OOMTOM CBUHIIOBBIMH JTH-
CTaMH SILHKE, U3 KOTOPOro BOJa BbITEKAJIA IO Jicpe-
BAHHOI1 TpyOC, ponyieHHoi yepes 6opt. MHoit pa3s
TIOMITbI BHIKAYMBAJIH BOJLY HETIOCPE/ICTBCHHO Ha MaJTy-
Oy M OHa cTeKasia yepes HIUraThl 3a 6OpT.

ApTniuiepus

[Tymku B OCHOBHOM H3TOTOBJISUIH U3 YYT'YHA, PEKE
13 OpoH3bl. MIX OT/IMBAIH B SIME B BEPTHKAILHOM I10J10-
JKCHHH BOKPYI' HEHTPAJIbHOT'O CTCPIKHSA, M1OCJIE Yero
YCTaHABJIMBAJTH HA BEPTHKAJTbHBIH CTAHOK U CBEPJTAJIH.
CaepJ10 3aKpervIsuin B cepeiHe OOJIBILOTO FOPU30H-
TaJIBHOTO KOJIeCa, KOTOPOE MPUBOJIMIIOCH BO BpallleHUE
WJTH KOHHBIM MPUBOJIOM, HJIH BOJASAHBIM KOJICCOM.

[Tyuixu Ha3bIBaJIM U pa3iesIsyiv B 3aBUCHMOCTH OT
Beca UX sijiep, KpoMe Toro, MyIuKkd OJIMHaAaKOBOIO Ka-
JiOpa MOrJIM ObITh C JUIMHHBIMH U KOPOTKUMHM CTBOJIA-
mu. Haubostee tsokenwie, 32- unm 36-¢pyHTOBBIC, CTO-
1711 Ha DaTapeitHoi nayoe — nepBoi nasyoe Hajl Ba-
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TEPJIMHUEH, HaJl HUMH HaXOIMJTUCh 00JICE JIETKHE, a Ha
ote u 6ake — 2- win 4-¢pynrToseie. CTBOJIBI HE MMEITH
Hape3KH 1 ObLIM YPE3BbIYAHHO MACCHBHBIMH, HATIPUMED
TOJIIIMHA CTEHOK B 3a/HEH YacTH CTBOJIA COCTABJIsIIA
TPEXKPATHBIH IMameTp oTBepcTHs (pUc. 28).

CTBOJIBI HMEJIM NPUITMBBLL — HAMN(BI, TPH TOMOLITH
KOTOPBIX OHH JIEKaJIH B rHe3aax jgaderos. B 3anneii
4aCTH CTBOJIA HAXOAMJIOCh OTBEPCTHE JIIs 3amaa;
CBEPXY OHO ObLIIO PA33eHKOBAHO H 0OOPA30BLIBAIIO 3a-
MAJIbHYIO M0JIKY. [{J151 Tpe1oXpaHeHus OT MPsi3 3anasib-
HOC OTBCPCTHE 3AKPBIBAJIH ITPUTEPTOMH CBUHLIOBOI 1TPO0-
KOi. JIBe 1y)KKH, pacnosio)KeHHbIe Ha CTBOJIC OKOJIO
Harig, CJIyKHJIH JUIA KPETUICHHUS TaJIeH NPH YCTAHOBKE
crBosia Ha mader. B XVII B. nanGostee mmpoko nprme-
HSUUTHCD ITY LKW U A1Pa, [IPUBE/ICHHBIC B TaDJIMIIE.

Kpome nymiek cyna XV u nadana XVI B. 6butH Bo-
Opy KeHbI (PaJIbKOHETaMH, YCTAHOBJICHHBIMH Ha 1TOBO-

‘
| EEEEEEEE | SO |
- _—— = - - —a - - - == =M

Puc. 28. [1ymeunsie cTBoIbI

paynBarommxcs BuiIKkax. PajbKoOHETH pa3sMelani Ha
nopyuHsx 6aka u ora. M3 uux crpessuim 0,5- v oHo-
(D)YHTOBBIMH SIIPAMH.

JIapeTrl H3roTOBIISLIIM U3 IepeBa M CKPEILISIIN JKe-
JIE3HbIMK OOTTaMH M OKOBKaMH. Pasmepsl JladeTa u oT-
JIEJIbHBIX €r0 YacTeii 3aBUCEJIM OT BEJIMYMHBI CTBOJIA U
apa: DOKOBBIE CTEHKH M OCH MMEJTH TOJILIHHY, PABHYIO
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144

Pa3mepbl cynoBbIX nyuiek, npumMensBiiuxes na cyaax B XVII B., B 3aBHCHMOCTH OT Beca siaep

Snpo Crson Yucno monek,
3aHATBIX
Bec NuameTp Ilnuna Bec 00CIYKHBAHHEM
MYIIKH,
B (yHTaX B Ke B dioiimMax * B CM B ¢yTax * B CM B K¢ -
1 0,5 1,9 4.8 4,0 121,9 300 2
2 1,0 24 6,1 4,5 137,1 350 2
4 2,0 3,0 7,6 5.5 167,6 600 3
6 3,0 & 8,9 6,0 182,9 860 5
8 4,0 4,0 10,2 6,5 198.1 1220 7
12 6,0 4.4 11,2 7,0 213,4 1650 8
18 9.0 5,0 12,7 7,5 228.6 2000 9
24 12,0 5.5 14,0 8,0 243.8 2700 11
32 16,0 6,1 15,5 9,0 274,3 3450 12
36 18,0 6,3 16,0 9,5 289,5 3700 14

* IlpuBenenst B aHrMidckux ¢yTax v moiiMax: 1 anrymiickmit moiim = 25,4 v 1 anrnuitcknii oyt = 305 mm;
B 01HOM ¢yTe — 12 m0iMoB.



AUAMETPY s/pa; ToJLUMHA OOJITOB, CKpEIUIsBIIMX
cTeHkH, cocrasiisuta 0,20 nmamerpa saapa. Ha ocsix Ha-
XOAWIHCh ICPEBAHHBIE KOJIECA, OKOBAHHbIE HKEJIC3HbI-
MH 000/IbSIMH.

Ha nonepeynoit 6ajike Mexkay cTeHKaMu Jadera
ObUT YyCTAHOBJICH [CPEBSAHHBINA MOABEMHBIA KJIHH, Ha
KOTOPbIH ONUPAICH CTBOJL. Peryimmpys oJiokeHue Kiiu-
Ha, U3MEHSJIM YIoJl HAaKJIOHA MYUIKH, — TaK OCy-
LIIECTBJIAJIACH HABOJIKA 110 BBICOTE.

J171s1 3apsiikK [IOCPEICTBOM TaJIeH, YKPEIUICHHBIX B
3a/Hei yacTH Jiapera | B pbIME Ha najtyoe, MyLKy 1e-
peMelalii TaK, YTOObI €€ [yJ10 OKa3a0Ch BHYTPH CY/1-
Ha. [1pn nomouu myguibi B CTBOJI BBOJWIICS KapTy3 —
MEMUIOK, CUIMTBIN U3 ITOJIOTHA M COJICPIKALLHii KPYTHBIH
nopox. 3aTeM B CTBOJI 3aKaThIBAJIA (PO U 3a0MBaJIH
10K *. 'OPU3OHTAJIbHY IO HABOIKY IYLIKH ITPOU3BOIH-
JIM IByMSI JIPYTHUMH TaJIAMH, IIPUKPEIJICHHBIMHA K 00-
KOBBIM CTEHKaM Jlahera v K bopTy. Jlasice npoTbikasiu
KapTy3 [POTPABHHUKOM, HAXO/MUBIIMMCH HAa HHIKHEM
KOHLE (PUTHJIBHOTO MaJIbHUKA, W HACHINAJIN MEJIKHIi
MOpOX B 3aMa/IbHOE OTBEPCTUE U HA 3aITAJIbHYIO [TOJIKY.

PuTHIIL — NOJIOTHAHBIA LIHY P, IIPOIMTAHHBII CEJTUT-
pOM, 32KHMAa/TH B BUJIKC MMAJTbHUKA, @ €ro CBOOOHBII
KOHeLl 0OMaTbIBaJIM BOKPYT WITOKA. PUTHIIbHBLI MaJib-
HHUK ObUT CPABHUTEITbHO JUTMHHBIM, TaK KaK IyIIKa [IpH
CTpesibOe CHIILHO OTKAThIBAJIACh HA3a/1 M [PUIIOJIHMMA-
Jlack. OT1a4a BOCIPUHUMAJIACh OPIOKOM — KaHATOM
OJIHOI'0 IMaMeTpa C BAHTAMH, ITPOTSHYTHIM Yepe3 OOKO-
BblE CTCHKH J1adeTa. Y OopTa OpIOK KpEMmIn K pbiMam.

* I1o P. Purmeiiepy [ 18], nymku 3apskain sapaMu, sApaMi
CO LUTAHTOM MJTH LIETNISIMH, @ TAKIKE NOJTYsSIPAaMH, COCIHHEHHbIMH
WTaHroi um tenmlo. [ocaeanue B OCHOBHOM CITy KHJIH AJIst pas-
pyueHus Takesnaxa. B OimokieM 6010 My LIKH MHOT/LA 3apsikalii
HECKOJIbKHUMHU siIpamMu. Bliasib cTpesisin KapTedblo, COCTOsBIIEH
M3 KYCKOB XKeJle3a.
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PbiMbl 2x¢€ nponeBasim B 00y XH, MPOXOJMBLLIKE Yepes bopT
M 3aKJTMHEHHBIC WJIM 3aUITMHTOBAHHbIE C BHELIHEN CTO-
poHbl bopta. Bua nadera nokasax Ha puc. 29.

Puc. 29. Jlagper

Kpome aToro, k cHabKeHHIO Ka)K10i MYIIKH OT-
HOCHJIMCD: JIepeBAHHBIN TPUOOHHUK (ApyTroil KOHELl
ero ciyKui mydguion as KapTy3oB); OaHHHK, 00T -
HYTbIiI OapaHbUM MEXOM M IIpeHa3HAYECHHBIH J1IsI

E——l=
8) L :!e)t @ @

Puc. 30. [lyweunoe cnadxenne: a — npudoiinnk; 6 — myda;
6 — wrronop; 2 — GauHHK; 0 — npasino; e — GUTHIBIbI
NaJbHHK C IPOTPABHHKOM; ¢ — (POHAPH; 3 — POr LIS N0POXa;
U — BE/PO
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YHCTKH KaHaJ1a CTBOJIA (Ha MPOTUBOIOJIOAKHOM KOHIIE
ILITOKa DAHHUKA UMEJICH JKEIe3HbIH IITONOP, KOTOPhIM
yaassiyin odropeBiine 4yacTu KapTy3a); (GUTHIbHBIN
NaJIbHUK; POr [UIs TOpOXa; (POHapb; JIEPEBIHHOE BEJ1-
PO, HAITOJTHEHHOE MECKOM, 110 KpasiM KOTOPOTo BUCEITH
(HUTHIIM TOPAILMMHI KOHLIAMH BHYTPb, B, HAKOHETI, BEJI-
PO € BOJOM [UTA YUCTKH M OXJ1axKieHuA cTBoJia. [lymey-
HBIi1 KHBEHTaph NOKa3aH Ha puc. 30.

Hxopn

K BakHe#ieit 4acTi BOOPYKEHUsI CY/THA OTHOCWITHCH
sikopsi. IX pasmepbl, BeC M KOJIMYECTBO HAXOWIHCH B
OTPEICJICHHOM COOTHOUIEHUH C BE&JIMYMHOI cyHa. B
pabote [5] ckasaHo, 4yTO aHTMICKHI TpexnayOHHUK
«IToBenurerns Mopeii» («Sovereign of the Seas» ) umest
8 SIKOpEid, U3 KOTOPBIX CaMblit DOJTBINON Becut 2,75 m.
Kanat sToro skops ObU1 iHameTpoM 6,5 J11oima.

Bec camoro 6onbmioro skopst cyjiHa — 1IBapra
(DOSTBLIIOTO 3aMACHOIO AIKOPS ) NOJUTAHIILBL OTNpe/Iesia-
JIM TI0 CJIEYIOIICH CTapuHHOM hopmyJie:

(umMHa cyjHa + IHpUHA) X LIMPHHY
5 N

rie JUIMHA U LMpUHA OepyTes B aMCTEPIaMCKHX
¢yTax, a Bec — B hpyHTaxX *.

BeC,

* 1 amcrepnamckmii pyT=283 mm; 1 GynT=500T.

OTMETHM, YTO B JIMTEPATYpe HET €/TMHOTO MHEHHS O TOM Ka-
KOIT IKOPb Ha CY/IHE ABJIAJICSH HAMOOTbIUNM: y XOKKeJIs — ILBapT,
y K. K. Camoiutosa (Mopckoii ciioBaps, TT. 1-2, 1939—41 rr.) —
OyxT, y A. I'lmorosa (U3bsichenue npuHauIEKHOCTEH K BOOpYkKe-
Hio Kopabuist, 1816 . nepensnana 8 CI16 B 1994 1.) — rutexr.

Tak, I'moToB muineT (ctp. 155—156) «BapT 3anacHoi ssKopb,
KOTOpBIi yay garsimke u 6yxT Ha 1/20 serde camoro 60/b110ro
sikops tuiexTa, a ot Ha 1/10 nerye eroy. B XVIII—XIX BB. BoeH-
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Tax, cynHo wmnoit 80 v mmpunoi 22 dyra (Bogoms-
MenieHrueM okoJ10 180 — 200 m) umesio msapT BecoM

(80 + 22) x 22
2

Y100bI ONPEeINTD [IJIMHY SKOPS, HYHO €ro Bec
B TOHHAX YMHOXHUTb Ha 4nciio 1160 u u3 nosryueHHo-
ro NpoOM3BEICHUs H3BJIeYb KyOHUeCcKHii KopeHb. Pe-
3yJILTAT MPEACTABIAET HCKOMYIO JUIHHY B amcTep-
JTAMCKHUX (yTax:

= 1122 ¢ynra = 0,561 m.

37
\/ 0,561 x 1160 = 8,66.

37—t 4/7

u 12 —>e 1/2 >

|

Puc. 31. Konerpykuus skops

mule cyna Poccnn oObrno Hee 4 CTaHOBBIX AKOPSI, @ HMEHHO Ha
neBoM GOPTY B HOCOBOH YacTH MEPBBIM JIATJMKC (OT HEMEIKOro
tiglich — exeyHeBHbIT) 32 HUM OYXT, Ha IPaBOM DOPTY TUIEXT U
oM. [ locieHmii BeprioBoYHbIN AKOPh MHOITIA 3aMEHSUTH JIByMSI CTOIT-
ankepamy. [lIBapr e (BeposiTHO OT HEMeLIKOro schwer — Tsike-
JIHII), OTKY/Ia U Ha3BaHHs — LIBAPTOBBI — ABJIAETCS 3aMACHBIM.
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Beca 3anacHoro 1 CTaHOBBIX
SIKOPEii paBHSLIMCH BECY 11IBAp-
Ta, YMHOXKEHHOMY Ha (),9.

Y siKopsi ¢ XOPOUIMMH ITpO-
MOPLMSAMH 00111asi JUTHHA pOroB
PaBHSIACH [UTHHE BEPETEHA, CUMTasA €C OT MATKH IKOPS
JI0 HIDKHEH KPOMKHM 1ITOKa. Jl/1MHa mIToKa paBHsU1ach
JUTHHE BepeTeHa OT HKHEH KPOMKH IATKH JI0 BCPXHEH
KPOMKH IIITOKa. BHEIHMIA inaMeTp KoJIblia COCTaBJIsUT
0,14 umHbl BepereHa. JlmHa v mMpHHa Jarnsl SKopsi
PaBHSUIMCH MOJIOBUHE JUTHHBI pora. I'lo JumHe 1ITOoK sIKO-
pst COCTOSUT U3 IBYX [TOJIOBUHOK C OOLIMM IOTIEPEYHBIM
CeYeHHeM, PaBHBIM 1 JTIOIMY B KBajIpaTe Ha Kaibiit hyT
JUTHHBI BepeTeHa. Takum 00pa3oM, sKopb € JUTHHON Be-
peTeHa 12 (pyToB MMeJ enepevHoe ceveHue mroka 12
juoiimos B kBajipare. [1ITok umest yetsipe pedpa, cBepXy
ObUT IJTOCKHIA, CHU3Y MO JUIMHE — 3aKPYIJIEH, a HA KOH-
11aX — BITOJIOBUHY TOHBLIIE, YeM nocepeauHe. KoHer-
PYKIIMsi SKOpS MPUBEJIeHa Ha puc. 31.

O06e¢ MosIOBUHBI IITOKA COCMHSATUCH HACAXKCHHBIMH
Ha HUX JKEJIC3HBIMM OKOBKaMH WY OotTamMu. IKOpHbIH
KaHAaT MPOJICBAIM B OKJICTHEBAHHOE KOJIBLIO M KPETTHIIH
SIKOPHBIM Y3J10M (puc. 32).

flkops MojeJield, OTIIMTHIC U3 CBHHLA, BBHITJISAIAT
HeecTeCcTBeHHO. [109TOMY JTyHile BHIITMIMTD UX W3 JIH-
CTa JIATYHH WIH KPaCHOI Me/IH COOTBETCTBYIOLLEH TOJI-
muHbL Pora 1 BepeTeHO MOXHO U3rOTOBHUTH OT/IEIHHO,
a 3aTeM cradTh. Jlanel BLIpE3aloT U3 TAKOro Ke MaTe-
pHaJia ¥ TOXE ITPUIAUBAIOT. 3aMETHM, YTO BEPETCHO
MO/l LITOKOM HECKOJIBKO TOHbIIIC.

JMameTp SIKOPHOro KaHaTa ONpCAEIsS/IN CIIeIyIO-
UM 00pa3oM: Ha Kbl Gy T IIMPHHBI Cy/THA OpasH
0,5 mroiiMa JUTMHBI OKPY)KHOCTH KaHaTa. B3siB naHHbIe
npebUTYIEero mpuMepa, nojryyaeM JAMaMeTp, paBHbIi

22 x 0,5
314 = 3.5 nioima.

f“"n ) %
OBin ‘uheveis il

S il

L0ehes warpi N

ore.
664,

Puc. 32. fikopubiii y3en
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Cuabxenne cyaos XVII B. uunionkasmu u pasmepeiins 1UION0K

Pa3mepeHus wawnok

Y HCICHHOCTD Iauna Wnpuna Bricota
Ea Ll IKMIAKA lnonku
, ) , : | 1 1
cynHa HaxX yen. (\11) 0 ()1) ) ()1? 0
o4 i M 2 i M 4 7 M
bI* ;::. b* :::. bl* ;:.
bapkac 50 10 | 1549 | 12 6 | 3,81 4 3 1,30
1 1522 600 TMurac 36 0 10,97 9 6 | 2,89 3 3 0,99
An 27 0 8,23 7 0 |213 3 0 0,91
bapkac 35 0 10,66 | 9 6 {289 3 7 1.09
2 721 260 [Munac 29 0 8,84 7 0 {213 2 8 0.81
fAa 20 0 6,10 6 0 | 1,83 2 5 0,74
bapxkac 33 0 10,05 8 6 | 2,59 3 4 1,01
3 550 140
[unac 28 0 8,54 7 2 | 2,18 3 0 0,91
bapkac 29 6 8,99 9 0 |274 2 11 0,89
4 290 100
Muuac 22 0 6,71 6 0 | 1,83 2 3 0,69
5 186 60 bapkac 24 10 7,57 7 9 | 2,36 2 10 0,86

* AHIJIMIICKHE.




L ronku

B navasie XVII B. cyna na 6opry Hec/IM O/IHY HIIH
JIBE LLIIONKH, @ caMyl0 OOJIbIIYIO LUIIONKY BEJIM Ha
Oykcupe. Takoit 0ObIvaii COXpaHWICH 10 CEPEIMHBI CTO-
setust. [1o3iHee NUTIONKK CTasIv BCTaBJIATh O/IHA B APY-
I'YIO M YCTAHABJIMBATDH HA PeleTYaToH KPbIILIKE JIIOKA
BEPXHCH 11aJ1yObl MJIM HaJl FPOTA-JTIOKOM.

Puc. 33. HLnonku

[lmronku (puc. 33) B OCHOBHOM CJTYKWJIH U1 T1e-
PEBO3KH rpy3a U COOOLICHUH BHYTPH raBaid. Kosn-
4eCTBO HUX MO OTHOLICHMIO K YHCILY IKHIaXKa ObLIO
HeBesinKo. Tak, TpexnajiyOHOe Cy/JHO ¢ DKHITakKeM
600 yenoBek UMeJ10 Bcero 3 nuionku. Jlanusie no
BOOPYIKCHHIO CYJI0B ULIIONKAMH, B3ATbIC U3 pabOThI
[5], npuBeneHbl B TabsULE.

Bouibime numonky — dapkacsl — U151 1o/IbeMa KO-
pst cHaOxaJsu OpalurnuieM, YCTaHOBJIEHHBIM B CEpe/IH-
He LUTIONKH, U pOyJibCOM Ha ¢opiureBHe. bapkachl
MMEJIH TAKXKE 1apyCHOE BOOPY KEHHE.

[TuHacel — OoJsiee Mesikue rpedOHble NUTIONKH —
TOXE HECJIU [apyca U MMEJIH MATh-LIECTh OaHOK.

Mojienin HUTIONOK U3roTOBJSIIOT JIMO0 M3 OJIHOTO
KYCKa JIepeBa, PUKPEIVIsA K HEMY KWIb M LUTEBHH, JIHOO
M3 JIBYX [1OJIOBHH, [IPUCOEAMHSAS MX K BBIPE3aHHOMY M3
OJIHOI'O KYCKa JICPeBa KWJIIO CO IITeBHAMH. OT/1e/IbHblE
JIOCKH [IPOYEPUYUBAIOT M HECKOJIBKO HAJIPE3aloT, 4TOObI
CO3/IaBAJIOCH BIICHAT/ICHHE OOLLIMBKH BHAKpOil. J{Huie
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HLTIONKHU BbIKJIA/IbIBAIOT PpIOMHAMM, B KOPMOBO#i 4aCTH
HEPEIKO YCTaHABIMBAIOT perieTyarhiil oK. TosuHa
KuJisi pasHa 0,033 miMpuHbl ULTIONKH, BLICOTA — YIIBO-
€HHOM TOJILIHMHE.

Haunecenue KOHCTPYKTHBHOM BaTep/IMHHH

Jlo mokpacku Ha KopIiyc cjielyeT HAaHeCTH BaTep-
JIMHUIO. [1J15 9TOro yCcTaHaBJIMBAIOT KOPITYC B OIIOpax
CTPOr0 BePTHKAIBHO, MPEABAPUTEIBHO HAMETHB B HOCY
M KOPME TOYKH, Yepe3 KOTOpbIE, COIJIACHO YEPTEKY,

Puc. 34. Hanecenue KOHCTPYKTHBHOMH BATeP/IHHHH

JIOJDKHA IIPOXOMTH BATEPJIMHUSA. YKPEIUISAIOT OCTPO OT-
TOYCHHBII KapaHJall Ha ACPEeBIHHOM OpycKe Takoi
BEJTMYMHDI, YTOOBI OCTPHE KapaH/allla KaK pa3 Kacaloch
OTMETOK BaTepJIMHUH. BpycoK 0CTOPOXKHO IBUraOT 10
CTOJTy, HAHOCH KapaHIallioM BaTepJIMHUIO (puc. 34). Tak
Kak B OOJIBIIMHCTBE CJTy4aeB KOPIyC BhILLE U HHKE Ba-
TEpPJIMHUM KPACSAT B pasHbie LBETa, MOKpacka OyueT
obJierdeHa, ecjid PoBEICHHYIO BATEPJIMHUIO CIIETKA
[IPOYEPTHTD LLIHJIOM.
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Ilokpacka Kopnyca u HAACTPOEK

Bosibieit 4acThio Kopiiyca CTapUHHBIX MApyCHBIX
CYJIOB I10J1 BATE€ PJTHHUCH MTOKPLIBAJIK IPEBECHOH CMO-
JI0i1, B pe3ysbTaTe OHH NPHOOpETaI TEMHO-KOpHY-
HEBBI, NOYTH YepHBIH oTTeHOK. MHOrIa B ApeBecHyio
cMOJTY 100ABIANIM Cepy Kak MPEIOXPAHUTEIbHOE
CpeiCTBO OT ipesoTouLeB. Beyieacrsue 3Toro kpac-
Ka CTAaHOBMJIACH CEPO-XKEJITOM, MOXOXKEH Ha nepra-
MeHT. 17151 MOKpacKH 1oIBOIHOI YaCTH KOpITyca yToT-
peOJIsiIH ¥ CBUHLIOBBIE Oestnita. Tak ke MOXKHO MoKpa-
CUTb ¥ MOJIEJIb.

Haj BaTepsimuuei Ooprta NMOKphIBaJIM CMEChIO U3
YKHIKOM CMOJIBI, BOCKA M TEPIIEHTHHA, B CBSA3HU C YeM
JIepeBo, B OCHOBHOM 1y, IPHOOpETAIIO TEILIbIH KOpHY-
HeBblil TOH. Kpacky HAHOCHJIM HE OYCHB I'YCTbIM CJI0-
eM, 4ToObl OblIa BUIHA TEKCTYypa Aepesa. Muoraa bop-
Ta OKPAIIUBAJIA OXPOH, JKEJITOH U 3€JICHOM KPaCKaMH.
Ha cynax roJutaHiackoi mocTpoHKH BEPXHIOI 4acThb
Oopra ¢ 0OLIMBKOH BHAKPOH KPaCHJIM OJTABKOBOM HJTH
TEMHO-3€JICHO# KPACKOi1; aHrJTMYaHe Cy/1a ¢ OOIIMBKOM
BrJIaJlb KPACWJIM B YEPHbI MJIM TEMHO-CHHUII LIBET,
(ppanILy3bI XKe npeanounTanu roayooi. Temuo-kopuy-
HEBBIMH ObLITH 0APXOYT, PereJiv 1 IIaHroy Thl raJIblo-
Ha, MOYTH YE€PHBIMHU ObLIH PYCJIEHH.

J1J1st yKpaleHuit Hoca ¥ KOpMBbI 30J10TO YoTpeo-
JIJIOCH PeIKO, a cepedpo He MPUMEHAIIOCH BOOOILIIE.
OueHb I0pOroe JTUCTOBOE 30J10TO 00JIbIIEH YaCTbIO
3aMeHsIH JKeJIToi Kpackoit. Hanbosiee yacTo BecTpe-
yarolnyocs GpUrypy JibBa Ha rajibloHe OKpalllMBaJIv B
KPACHBIN 1IBET, HHOIIA C JKEJITHIMH HJTH J1aX€ 30J10ThI-
MU IPUBON U KOHYMKOM XBOCTA.

Ha BoeHHBIX Cy/1aX BHYTPEHHIOI CTOPOHY (hasibiil-
OopTa KpaCcWIK B KPOBaBO-KPACHBIH 1IBET, HA TOPrOBBIX
JKe CyJIaxX — B KOPUYHEBbIH, KaK 1 BHeLIHHUI OopT. Toro
K€ KpOBAaBO-KPACHOIO 1[BETa OB/ HUKHUE KOCAKH Y
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MYLICYHBIX IOPTOB, BHYTPEHHHUE CTOPOHBI M Kpasi KPbl-
LLIEK NOPTOB. BHENIHIO CTOPOHY KpbIllICK OKpalIHBa-
JIM TaK K¢, KaK ¥ Kopiyc. MeTajuiMueckie CTBOJIbI
MyLIeK ObLIH YEPHBLIMU C JKEJITHIMU MOHOTPAMMaMH,
JIa(heThbl CMOJIMJIUCH U BBITJIAZIC/TH TEMHO-KOPHYHEBBIMH.

[TajryOpl MMeETH €CTECTBEHHBIH LIBET, BBl MEKILY
AOCKaMu 3aJiiBajiuce cMouiod. lllnanroyrsl ora u
KOPMOBbIE€ HAACTPOHUKH ObL/IN CBETJIO-KOPUYHEBBIMH,
3€JICHbIMM, CEPbIMH HJIK TEMHO-KPACHBIMH, PaMBbl JIBE-
PEH H OKOH OTJIMYATIMCh OT HUX I10 OKpaCKe.

JIpeBecHOii CMOJI0i MOKPLIBAIIH HINKHJIK, OMTEHTH,
KHEXTbI, OOPTOBbIE KHEXTHI, KO(eJIb-HareJIbHble [1aH-
KH, PEJTUHTH, BKJIIOYast M UX CTOSKH, @ TAKIKE U APyTHe
aeibHbIe Bel. BepeTeHo u pora skopsi ObUTH Ye pHBI-
MH, IITOK — TEMHO-KOPUYHEBbIM.

[Lonku cMoJin cHapy»u 1 BHYTpH. MHor1a juis
YKpaLICHHsI OHH MMeJIM LIBETHOM PAHT MOJ1 IVTAHLIMPOM.
EcrecTBenHblil BT MMeJIH OaHKH, PRIOMHBI M peLIeT-
YaTbl€ KPBILLKH JIIOKOB,



PAHTOYT

Mayrtbi

q CPTEH paHroyTa CTpoOsi-
LICHCS MOJIEJTA PEKOMEHTYETCSl CBEPHTD C MATEPHATIOM
9TO# IJIaBbl — COOTBETCTBYIOT JIM pa3Mepbl paHroyTa
M €I0 MPOTOPLUH IPUBEICHHBIM, TAK KaK HC Y KaX/10-
ro MOJIEJTUCTA UMEIOTCA B PACIIOPSHKEHUH [JaHHBIE 110
paHroyty XVI — XVII Bs. I1o a3T0ii nipuynHe 4acto
MOYKHO BHJIETh MOJICJIH C HENMPONOPLUHOHAJIbHBIM PaH-
rOYTOM HJTH EPEOCHAIICHHBIC TAKETIAXKCM.

M CcX0HbIM IYHKTOM IPH H3rOTOBJIEHHH MAYT U Ta-
KeJtaXka CyaHa OB pasmepbl rpoT-MauThl. B nipo-
HUTOM JUIMHY M TOJIILIMHY MayT U UX TaKeJax Cy10-
CTPOUTEJIN OMPENEIIAIN [0 MPOCTHIM (hopMyJiaM, KO-
topbie 10 cepenunbl X VII B. nepegaBajiuch 0T 0THA K
coiy. Mcnosib3dyemeie pasMepbl H COOTHOUIEHHMS OC-
HOBBIBAJIMCh Ha OIbITE, IPUOOPETCHHOM B TEYEHHE 110-
koJieHuit. [To3/iHee UX CTasIM 3aMUChIBATD M 1Ty OJIMKO-
BaTh. BepoATHO, O/IHUM K3 CTapeHlINX HCTOYHHKOB
spsiercs padora [ 1] «O0 ocHaCTKE» HEU3BECTHOTO
apropa (1625 r.). B 1622 r. nosasasierca «CiioBapb
jutst mopsikoB» (« Worterbuch fiir Seeleute») I'enpu
Mamugeiipudra (Henry Manwayring). 3arem noce-
J10BaJIM MOJIOOHBIC pabOTHI, CPEAN HUX TOJIJIAHIIA
HuxoJsiaca Butcena [21] 8 1671 r. u Koprennyca san
Mka [22] B 1697 1.
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[Tosoxkenue maurt

O 1os10)KeHHH TPOT-MAUTHl B CTAPUHHBLIX HCTOYHH-
Kax ColepyKaTcsi pa3yinyHble cBeieHus. B HeKoTOphIX
FOBOPHUTCS, YTO MAYTA TOJDKHA HAXOIUTHCS MOCepe/in-
HE JTMHBI KWJIA, B APYTHX K€ — 4TO OHA J0JDKHA CTO-
ITh TOCCPEIMHE M1aBHOM MaTyOsl. CyMMHpPYS$T 9TH CBe-
JICHUS1, IPUXOIMM K BBIBOLLY, YTO ITPH IMOCTPOHKE MOCIIH
IPOT-Ma4Ty HEOOXOIMMO CIIBUHYTH B KOPMY OT CEPE/IH-
Hb! Ha paccrosiiye, pasHoe 0,04 — 0,05 mHel cyiHa
MEXK/Ty BHEITHUMH KpasiMu (JOPLITEBHSA Y AXTEPLITEBHSI.

[IpumeyaresibHO, YTO NoJIoKeHHE (POK-MAYTHI B Te-
yenue XVII B. 3HaunTenbHO Mensiercest. Okouto 1630 1.
OHa OTCTOSANIA OT HOCA Ha '/, PaCCTOSAHHS, U3MEPEH-
HOIO ME@X1y OKOHEYHOCTSIMH KHJIA 1 (JOpIUTEBHSA, B
1660 r. ee mepeIBUraoOT K KOpME HaroJIOBUHY H OKO-
70 1700 . — na?/, aTOro paccTosaHus.

B navane XVII B. Ha Oosbimx cynax nosaamn 6usa-
HY yCTaHaBJIWBaIM enie U OOHaBeHTyp-mauty (der
Bonaventuramast). Mexnay 1620 u 1630 rr. 5Ta may-
ta ucuesna. CyJis Mo pucyHKaM Toro BpeMeHH, OoHa-
BEHTYp-MauTa — Ma4ra XOpouiei norojs ¥ — cro-
si71a KaK pa3 Hajl axTeplITeBHeM, a OU3aHb-MayTa —
rocepeHe Mex 1y OOHaBEHTYP- M FPOT-MauTaMH.

Ha TpexmadToBbix cyaax Mecto OM3aHb-MauThl
OBLIIO YNIaJIEHO OT TPaHIa He MeHee YeM Ha '/, v He 6o-
JIee YeM Ha M0JIOBUHY PAaCCTOSTHHS, H3MEPEHHOT'O MEK-
Iy TPAHIIEM U FPOT-MAUYTOM.

Jlo 1650 — 1670 rr. 6ymmnpuT npoxXoausi psijioM ¢
(hok-MauToii, HosbIIeH YaCThIO 110 paBoMy bopry. Ero
YCTAHABJIMBAIIH HE TAPATUITbHO JIMHHU KWJIsL, @ HEeMHO-
ro HaUCKOCh, TAK YTOOBI HOK OylIIIpUTa COBIAIAN C

* Der Bonaventuramast BepHee — MauTa «XOpOUINX IpH-
KJIIOYeHHIy (npum. nepes.).
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JIRAMETPAJIbHOI IVIOCKOCTBIO Cy/iHa. I lo3xke mmop Oyi-
[PUTA CTAJIM PACIoJiaraTs PoTUB (POK-MayThl. OnuH
WJIH JIBa HAUTOBA, IPOXOAUBILMX Y€PE3 FajIbIOH, Kperl-
KO NPHKUMAIIH Oy LUIPHUT K (POPIUTEBHIO.

Hakyion maur K kopme

Pok-mayra OOJIbILICH YaCThIO CTOSJIa BEPTUKAJIBHO,
IpOT-MadTa HaKJIOHSUIACh K KOpMe Ha '/, cBoei [1u-
Hbl, a OM3aHb-MayTa elie 00Jibiue, NPUOIM3UTE/IBHO Ha
'/,,» HO HAKJIOH MAYT HE OBUT IOCTOSIHHBIM U 3aBUCEJT OT
HaMe PCHUM 3aKa34MKa WM CTPOUTEIIA.

YroJi Hak10Ha OyLUINPUTA K TOPU3OHTATIbHOM I1J10C-
KOCTH TOXKE 3HaYMTEIbHO KosieDasics. B 1630 r. oH co-
craysi1 npubsmsnTesibHo 20°, B 1650 r. — okoso 30°
1 B 1665 r. noctur makcumyma — 40°. Ilocsie 1665 .
yroJ1 HaKJIOHa yMeHblIaeTcs 10 35°. B 3ToM noJsioxe-
HUH OYLIIIPHT OCTAJICS 10 KOHL(A CTOJIETHS.

byMH1a-CTEeHbra CTOS1a BEPTHKAJIbHO HITH JIa)Ke He-
MHOI'0 HAKJIOHsLTach Briepe/l. Tak Kak pa3/IMuyHble CHAC-
TH OTTSIFMBAIOT €€ Ha3ajl, OJIMHIAa-CTEHbI'Y HA/I0 XOPO-
1110 3aKPEIITh, YTOOB! OHA HE ObL1a BHIBE/IEHA U3 CBOETO
noJioxenus. Mojiesib ¢ OJiMHIa-CTEeHbIOM, HAKJIOHEHHOH
K KOpMe€, BCET/ia BHITJISAMT [U10XO.

JliiMna maur

Baxkneiimeit Mepoi siBJIsij1ach JAJIMHA TPOT-MAYThI,
MIOCKOJIbKY OHa OlIpe/iesisiia BCE PYTHe pa3Mepbl paH-
royTa M B TOM YHUCJIE JIMAMETPbl BCErO TaKeJ1axKa.

JlymHa rpoT-MaydThl O€3 1nopa 3aBucesia OT IHPUHLI
cyHa B (IUMpUHOI MUAEJIB-1UIIAHIOYTa ) 1 BAPbUPOBA-
jack 0T 2,65 B 11 601bLIMX CYI0B 10 3 B [U1s MaJIbIX;
JUIMHA I'POT-MayThl, paBHas 2,58, boJiee TunryHa u1s
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cynos XVII B. cpesineii BesinunHbl. ECiin ke B 0CHOBY
pacyeTa rpoT-MaqyThl OJOKHUTH JUIMHY CY/IHA L MEXK-
1y GpOpIITEBHEM M aXTEPLITEBHEM, TO HCKOMast 111~
Ha rpor-mMautbl coctasut 0,60 — 0,63L. Bbicora
LINopa Ha/l BEPXHUM -KpaeM KHJlsl Y MaJIbIX CyJIOB CO-
cTaBJisia 2 QyTa, a y boJsiblunx gocruraia 4 Gpyros.
Jl/IMHa Tona rpoT-MayThl OT HWKHEro Kpast JIOHra-ca-
JIMHIA JIO BEPXHEIO Kpas Tomna MoCTEHNEHHO YBEeJIHYH-
Bajiack: B 1600 1. ona passsinack npubmsuresibHo 0,07,
B 1670 . — 0k0710 0,11 n B 1700 1. ok0J10 0,13 NUHBI
mauTel (puc. 35). JlyinHa Gok-MauThl MOCTENCHHO NPHU-
OJnKasack K JUIHHe rpoT-MadThl. B 1625 . ona cocras-
Jisiia okosio 0,80 mnHbl rpoT-MayTel, B 1655 1. — 0,89
uB 16851. — 0,90. B 1600 r. pok-mauTa 1oXo11ia 10
HIDKHCH KPOMKH rpoTa-caiuira, B 1670 r. — 10 nosio-
BHHbI BBICOTHI TONA W B 1720 1. — /10 IBYX TpeTEH €ro
BbICOTHI. [lynHa Tona (pox-maurel coctassiia 0,90 um-
HbI TOMNA rPOT-MayvThl. busanb-MayuTa NpUOJIM3UTENILHO

Q Q
3 R
o'l c 1
b =

Puc. 35. Maura

JIOCTHI'AJIA [OJIOBUHBI BBICOTHI TOMA (POK-MauThl. [lyMHa
Torna Ousanb-MauThel coctansistia 0,60 — 0,60 juMHbI TONA
rpor-mauthl. Haripumep, Ha pperare 1670 r. mumpuHoii
40 ¢yToB HA rpoT-MauTel paBHsitack 100 gyram,
JUTHHA %€ TPOT-MAyThl OT BepXHero kpas kst — 103,5
¢yra, Tonbl rpoT-, Gok- 1 OM3aHb-MAYT COCTABJISAIH
coorBeTcTBeHHO 11, 101 7 (hyTOB.

B Havasic XVII B. OympuT ObL1 TaKO# 7K€ JUIHHBI,
KakK ¥ (poK-MauTa, npuyeM 3a O0PTOM HaAXOIHI0CH JI0
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0,75 ero mnbl. [lo3aHee ummHa OymnpuTa yMeHbIIH-
nack 10 0,60 uHbI rpoT-MauThl. [1puBe/ieHHbIC NaH-
HBIC OTHOCSITCS K AHITIMHCKOMY cylocTpoeHnio. Ha ros-
JIAHJICKHX CYy/1aX 0ObIYHAsA JUIMHA OYLIITPUTA COCTABIIS-
J1a b 0,45 JUTHHBL TPOT-MAYThI.

Jlnamerp maur

JluameTp MauThl 3aBHCeIT OT ee JUIMHBL [Ipu pacue-
Tax roJlarajam Ha Kax/apie 3 pyTa JUIMHBI Ma4YThl — OJIMH
AHTJIMIACKMIA JII0HM JIMaMeTpa MayuThl Ha OOJILIIMX CY-
nax u 0,75 moiitMa — Ha MaJIbIX. DTH JaHHBIC OTHOCATCH
K HAMOOJIbILIEMY JIHAMETPY MAyThl B IIAPTHEPCE — OT-
BepcTHH B BepxHeit natyoe. [Tox carmurom mmameTp Obu1
pasen 0,75, a y mimnopa mautsl 0,66 HanOOJIbILIETO [HA-
MeTpa. [lnameTpbl (pok- M On3aHb-MauT COCTABJISUTH CO-
orsercTBeHHO 0,90 1 0,60 mmameTpa rpot-mMauThl. Jlna-
meTp Oyiinpura Ha GOpLITEBHE PABHSUICH IMaMeTpy (POk-
MauThl, Ha HOKE OH ObLI B /IBa pa3a MCHBbLIE.

Puc. 36. Tonbl MauT ¥ noiBecka pes:a — anrmiickas hopma;
6 — roanannckas chopma
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Tornbr MauT (puc. 36) Ha aHTTTMIICKMX CY/IaX OTIIHYa-
JIUCh OT TOMOB MAaUT CYJI0B IPYI'MX CTPaH T€M, YTO OHH
OBUTH YETHIPEXYTOJIbHBIMHU, @ HE KPYTUIBIMH, M HX YHK-
Cbl OBLIN CO MIKUBAMMU.

H3rorosiienne MauT u Opo4ero paHroyra

JL151 M3roTOBJICHUST paHT Oy Ta BBIOUPAIOT TBEPAOE e~
PEBO ¢ MaJIbIM KOJIMYECTBOM CYUKOB: KJIEH, OYK WU Ipy-
mry. PyOankom npuiaior 3aroToBKe Cy »KUBaIOLTYIOCH BOCh-
MHYTOJIbHYIO (POPMY M OKPYTJISIIOT €€ HaXK/1auHoi Oyma-
roit. ILInop aenaior yeTbIpexXyroJibHbIM, OH JOJDKEH TOYHO
COOTBETCTBOBATH CTETICY. YeTnipexyrosmbHyto (hopmy (Ha
MOJIEJTH aHTJIMIHCKOrO CY/IHA) ITPUIAIOT TAKKe TOITy U
MIOJATOHSIOT €ro MO/ 33eJIbroPT.

B navyane XVII B. pen noguumau npu nomMornu
KPEenKux TpocoB — (asio, no-aHrjmiicku halliards —
rapjieJiei, KOTOpble Ha AaHTJTMICKUX CyaX MPOXO/u-
JIM yepes UWKMBbI, HaXoauBLIUeCs B yukcax. Ha ron-
JIAHJICKUX M JIPYTUX Cy[ax 3TH rapjcsiu MpoBOJIHIIH
yepes 33eSIbroQrT.

biuna-cTeHpry Kpenuiam Ha Oy urpure mpu noMo-
1111 KHULIBI, YKPEIUICHHOM Ha HOKe OyuImpuTa 60/ ITaMu.
Ha 51y knuity Ob1 Haca)KeH 93e/1brodt, yepes rnepejHee
OTBEPCTHE KOTOPOI'0 U IPOBOIVIIN OJIMHAA-CTEHBITY.

Byauurn

DOK- ¥ rpOT-MayThl, @ HHOTAA U OYLUIIPUT IS 3a-
LTI OT [OJIOMOK YKPEIUISUTH 1IUIAraMu TPOCOB —- BY-
ymHramu (puc. 37).

[Ipenoxpanerne Madrt ObIIIO HEOOXOUMO H MOTO-
MY, YTO HWOKHME MA4Thl M3rOTOBJISLJIM HE M3 OJHOTO
CTBOJIA ICPeBa, a U3 HECKOJIbKUX OPYCKOB, TINATE/TLHO
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IMOJIOPHAHHBIX OIMH K JIPYroMy M 0OpabOTaHHbIX IO
dopme MauThl. AHIJIMIICKHE Cy/IHA UMEITH OT 8 no 10
BYJIMHIOB Ha 'POT-Ma4Te M oT 6 110 8 — Ha (hok-MauTe.
[osunanjicKkHe, HEMEIKUE U IPYTHe Cy1a MMeJIH MEHb-
ilie BYJIMHIOB — 5 Wi 6. busanb-MauTa, Kak Ipasuio,
MX HE UMeJIa.

Puc. 37. Byannr

Ha Oy1rnpuTe BYJIMHIY HAKJIa/IbIBAJTH B CJIC/TY IOIINX
MecTax: OJIMH MEKIY (POpIUITEBHEM H HAHTOBOM, 1Py~
roit npubJsmsnTenbHo B 10 yTax oT HOKA U MEXY
yKa3aHHBIMH el1ie 3 i 4 BynuHra. BysiHru cocTosu
13 HECKOJIbKHX 1IU1arOB OJTHOMIOMMOBOIO TPOCMOJICH-
HOr'O TPOCA U KIMEJIU BBICOTY, PABHY 1O IMaMETPy Mav-
Thl. YacTo CBEPXY U CHU3Y Ka)KJ10r0 BYJIHHI'A HA MaYy-
Ty HaJIeBaJIH JKeJle3Hble Oyren mupuHoii 0kosio 0,13
BBICOTBI BYJIUHTA.

Cajmurn

Ha ka)<10ii MauTe ¥ Ha KOHIIE OyLINpPHTa HAXOAWIHCD
CAJIMHIH, MapPChI U 33e/TbIO(ThI, KOTOPBIE MOV PKHUBATIH
CTEHBIH M CJTY)KHTH MECTOM KPETUICHHs HUKHUX KOH-
1oB BaHT. [IIop cTeHbru MPOXOAMJI MEX1y JIOHTa-Ca-
JIMHIAMH, YCTaHOBJIEHHBIMHI Y MaYThl Ha YMKcax. CTeHb-
ra rnonepevyHor 4YeKou — IUIarToBOM — ONHUpasidCh
Ha JIOHIa-CAJTMHIY, a Y TOTa MaYThl YICPYKUBAJIACh 33€J1b-
ro)yroM. YCTpOICTBO CTEHbIM OKA3aHO Ha pUc. 44.
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J1u1st u3roToBieHUs cajidHra (puc. 38) craparorcs
BHIOPATH JIEPEBO MOTBEPIKE, TAK KaK OH JIOJDKEH HMETh
’KeCTKHe Kpas. /[J1MHa JIoHra-caJIMHroB COCTaBisiia
0,30 — 0,35 mmpunsl cyaHa, Beicota — 0,08 ero wm-
Hbl, uprHa — 0,90 BbicOTBH. OKOHEYHOCTH JIOHI'a-Ca-

Puc. 38. Canuur mapcea

JIMHra ObUTH B JIBa pa3a HUKE €ro CepeiuHbl, TaK Kak
CHHU3Y JIOHTa-CAJIMHIH 3aKPYTJIAIMCH OT CEPEeIMHbL K
koniaM. Kpacnuisl, BCTaBJICHHBIC B JIOHTa-CAJIMHTH,
MMEJTH PaBHYIO C HUMH IIHPHHY, HO OBbUTH B JIBa pasa
MEHBIIIE TI0 BhicoTe. JIOHra-caJlMHru ycTaHaB/IMBaJIH Ha
MayTe TaK, 4TOOBI MX Cepe/InHA COBIIA/IAsA C EPETHHM
kpacm MauThl. [l yniHa doka-camaira * cocrassisuta 0,90
JUTMHBI TPOTa-CaJIHHra, CaJIHHIH OM3aHK M OJIMHIIA-
CTEHBI'M OBLTH ITOYTH B [IBA Pa3a MCHBIIIC IPOTa-CaTHH-
ra. B nepe/Heii yactu, cBepxy, OyHImpHT ObUT HECKOJTb-

* Poka-, rpoTa- H GU3aHb-CAJIMHIY — CaJIMHTH, YCTaHOBJICH-
HBIE TTOJI MAPCOBBIMH TUTOMIAIKAMH COOTBETCTBYIOLIMX HUKHUX
MauT (npum. nepes.).
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Puc. 39. Kuuna 6aMnga-crenbru

KO CTeCaH JU1sl yCTAHOBKH KHUI1Ib OJTHH/Ia-cTeHbri. Bep-
THKAJTLHOE KOJICHO 3TOMH KHHUILIBI TPHOJIM3HTCTBHO PaB-
HSLTOCH TI0JIOBHHE JUTHHBI TOTIA TPOT-MAUThl, IPYyroe e
KOJICHO, YKPEIUIeHHOE Ha Oy1mnpuTe, ObLIIO TAKUM Ke
WM HeMHOIo JutnHHee (puc. 39).

Mapcsi

B teuenne Bcero XVII B. Mapchl UMeJIH KPYIJIy IO
dopmy. Tonbko B Hadane XVIII B. 3aHIOI0 CTOPOHY
mapca jesatot cpesantoii. Jlo 1650 r. Mapcel nMesn
JI0BOJIbHO BBICOKHIT OOHOC, KOTOPbIH MOCTENEHHO CTa-
HOBWJICS BCE HIDKE W HIDKE, ITOKA B IIOCJIC/IHCH YeTBEp-
TH CTOJICTHSA HE MPEBPATHIICH B HU3KOE KOJIbLO. DBO-
JIOLMA Mapca MoKas3aHa Ha puc. 40.

J{nameTp MapcoBoii rutoLaku coctansisl 1,16 uim-
Hbl JIOHra-caJinHros. Ha ToOHKOM Jomieyke, TOJIIHHA
koTopoii B Macirrabe 1 : 50 cocTapseT 0KoJ1o 1,5 mM,
BBIUCPUMBAIOT H BBIPE3AIOT KOJIbLIO IMpHHOii 0,08 BHELL-
Hero auametpa. Kosblio Hak/IenBaloT Ha KPYT, BbIPE3aH-

Puc. 40. ®opmbi mapcos:a — 1600 r.;6 — 1610156 — 1620 r.;
2—1630r.;0 — 1640 r.;¢ — 1650 r.;0c — 1670 15
3 — 1700 r.
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HbIH U3 TOH K€ [I0LIEYKH, HO HEMHOI'O MEHBLIET O [1Ha-
MeTpa, YeM BHELLUHHI IMaMeTp KOJIbLIA, PaCIIoJlarasi CJIoU
JIOLICYEK MOJ1 MPSMBIM YTJIOM OJIMH K ipyromy. Orsep-
CTHE B IUIOIIA/IKE Mapca I0JIKHO ObITb YETHIPEXYTOJIb-
HbIM ¢ JUTMHOM cTopoH 0,33 — 0,40 quameTpa.

O06HOC BOKpPYT Mapca nojyiepxxuBajicsi peopamu,
PACMOJIOKEHHBIMH JIYHCOOPA3HO U PaBHOMEPHO 110
rtowaake. Ha konuax pedpa uMesid KBagpaTHoOE ce-
YCHHUE CO CTOPOHOM 3 — 4 mioiima. PeOpa (kosmye-
CTBO UX — BCEIrJa YETHOE YUCJIO) pacrojarajid Ha
paccTosHun 1 — 1,5 ¢yra o/1H0 OT Apyroro, cunTas 1o
Kpaio MIoaiku. B 1ruiomanke cBep/nIn HECKOJIBKO
OBAJILHBIX OTBEPCTHI U5 Iy TeHC-BaHT. [ lepesiHee otBep-
CTHE HAXOOUJIOCh HEMHOIO BIIEPE/IU MEepe/IHEN KPOMKH
HIDKHEH MayThl, 33 THEC — [MOCEPETUHE MEXKILY ITUM OT-
BEPCTUEM M CEPeIMHOM 3a/IHEH [10JI0BUHBI Mapca. OcTasib-

Puc. 41. Mapcosas naowmanka

HbIC OTBEPCTUSI — OT OJIHOTO 10 TPEX — PABHOMEPHO
pacrnosarajmch Mex1y Kpaitnumu. Mapc OsmHj1a-CTeHb-
M UMEJ1 TOJIbKO MAJICHBKOE OTBEPCTHE, AOCTATOYHOE
JMIUb JUIS TIPOXO0/a KHULIBI U LIIOopa CTEHbIU. KoHCT-
PYKLIHSI MApPCOBOIA TUTOLLAIKH Mpe/ICTaBieHa Ha puc. 41.
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J3enbrodrnl

D3es1bro¢Thl AHMIMIICKUX CY10B HMEJTH (POPMY KHP-
MHYei, Ha FOJUTAHACKUX U JIPYTHX CYJaX KOHTHHEHTA
OHH OBLJTH ITOXO0YKH Ha JICXKALLYI0 OYKBY «p».

D3esbrodt aHrMiicKoil popmbl (pUc. 42) 10 JUITHHE
PABHSUICS [IOJIOBHHE JUIMHBI TOIIA MA4Thl, HHOI/IA He-
ckosibko Menbiie. [Hnpuna ero cocrasisiia 0,55 IUHHbI
u Beicota 0,43 wmpuHbl. BepTukanbHbie yriibl ObUin He-
MHOro 3akpyrjcHbl. LIeHTp KBajpaTHOIO OTBEpCTHS,
[peAHA3HAYEHHOTO [UTA TOTA MAayThl, HAXOINIICS OT 3a/1-
Hel KPOMKH 23eJ1bro)ra Ha paCCTOAHUHM '/, €ro JUTHHBI,
LIEHTP KPYTJIOr0 OTBEPCTHS JUTsl CTEHbIM ObUT YJIAJICH OT
rnepeHeit kpomku Ha 0,25 rumHe! 33eabrodra. Ormerum,
YTO JIMaMeTP KPYTII0ro OTBEPCTHSI ObLUTHECKOJILKO 00JIb-
111€ MOJIOBUHBI MAKCHMAJTbHOTO JIMAMETPa MayThl.

| HERE B
1 Ll Ll <
Jqsau—- 25t
\ N g
Puc. 42. D3eavropr ~
anrmiickoii popmb o [ ==b] T

Daenbrodt rostavackoit Gopmsl (puc. 43) umen
iy 0,45 utiHel TOna MayThl, WUpUHy 0,67 1UIMHbL
1 BoicoTy 0,67 wmpunbl. BpeicoTa nepeaHe 4acTu
33eJ1bro¢)yTa CoCTaBIsIa JIMILIb IOJIOBHHY €0 HanOOJIb-
1iei BeicoThl. [1o Kpyriioit yacTH 33e1prof)ra npoxo-
JIMJIM J1BA JKeJT00Ka — KHUIIbl, BXOJMBLIKE BIICPE/IH B
JIBa OTBEPCTHH.

Kurisl 1 oTBepCcTHS ObLIN IPEIHa3HAYECHDI U1 Ha-
JICKHOIO IPOBEJICHUS peria rap/iesisi, MIMEBILICIO TaKy1o
7K€ TOJIILUHY, KaK 1 HYZKHHE BAHTHI.
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; - Puc. 43. D30/mrodpr rotanackoi
L —> popmbi

D3entbrodTel Ha OM3aHHU U OJIMHJIA-CTEHbI'E, 4 TAKKE
Ha CTeHbrax HE UMEJTU HU KUIT, HH OTBEPCTUM, KAK ¥ 33€J1b-
rod)T Ha KHHLIE KOPMOBOT'O (pJIartiIToka, Ha KOTOpOi ObuT
YCTAHOBJIEH JKEJIC3HBIN Oyresib 115 KPEIUICHUS IUTOKA.

Crenbru n Opam-cTeHbI

V aurnmitckux cynoB 10 1650 r. cooTHomeHne
MEKIY JUIMHAMH FPOT-CTEHBIH U MPOT-MAYThI ObLI0
okouio 0,5:1, nosauee 0,6:1. ITo yamHenue norpe-
DoBaJIOCH B CBSA3H C BBeeHUEM B 1655 1. pudos Ha
mapcensx. Ha cygax KoHTHHEHTa CcTeHbI M ObUIM ele
mHHee. B 1638 r. ¢ppanuysckoe cynio «Kopona»
(«Couronne») HECJIO TPOT-CTEHLIY, JUIMHA KOTOPOM
cocrassisia 0,63 IJIMHBI 'POT-MayThl; B 1654 1. y misej-
ckoro cyaHa « AMapanT» («Amaranthe») coorHoue-
HUE MEK/Ty TUMH JIJTHHAMH cocTasiisiio 0,66, Ha roi-
nanjackux cymax B 1671 r., no Hukonacy Burceny
[21], — 0,64, a B 1697 r., no Kopuenmycy Ban Uky
[22], — naxe 0,70. Jlnnnbi Gop- U rpOT-CTEHBT OTHO-
CHUIMCB TaK )K€, KaK JUTMHBI UX HHKHUX MA4T,  UMCH-
HO, IVTMHA (hop-cTeHbru coctasiisuia 0,90 WIMHBI rpoT-
CTEeHbI'M, a MHOrAa HeMHoro donbure. [JyiMHb Opam-
ctensr coctaiisiim 0,40 — 0,50 [UTHHBI CTEHBT.
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Puc. 44. Crenbra

JlnameTp ctenpru B a3esibrodre Ouu1 pasen 0,55 —
0,60 imameTpa HUKHE#H MayThl B sipTHepce. OTHoIIe-
HHUE IHaMETPOB OpaM-CTEHbI ObUTO TAKHM )Ke, KaK JIHa-
METPOB COOTBETCTBYIOLLMX CTCHBI. [[HaMeTphl CTEHbI'M
1 OpaM-CTEHbIHM B CAJTMHIaX COCTABJISUIA TPH YETBEPTH
JIMAMETPOB B 93¢JIbro(TaX HUKHEH MAaYThl WA CTCHBIH.

IInopsl cTeHbr, OpamM-CTeHbT, a TakKe (JIariToKoB
ObLIM KBA/IPATHBIMH U JICI'KO IPOXOMMJIN B CAJIMHTAX.
JlymHa nimopa cocTaBiisia YETBIPEX- WIH MATHKPATHYIO
JMHY JHamerpa crenbru. lnarrosras neipa Obuia
YIJICHA OT LUIOPa CTEHIM HA IBOIHYIO TOJIIMHY KBa-
apatHod vactu. Ham 1blpoit Haxoauicsi MIKMB-rar ¢
KOCBIM >K€JI000M M OOJIbLIMM LIKMBOM JUTS POBOIKH
CTEHb-BBIHTPEIIA, CJTYKUBILETO /YIS CITYCKa U [OJIbeMa
crenbrd. CTeHbIH MOJL CAJIMHIAMHU TOYXKE HMEJTH IITKHB-
raT co WIKUBOM. JInaMeTp IIKUBa paBHSIICS IMaMETPY
MauThbl. Yepes mkuB-raT npoxoani ¢aJi 1is noabemMa
pest, €CJIM JUIA 3TOro HEe YNoTpeOsiuch 6J10ku. Torsl
CTeHbI M OpamM-CTeHBbI ObUTH NPHOIM3NTEBHO Ha 0,10
JUTMHBI CTEHBI'H KOPOYE TOMOB HIJKHUX MAYT.
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Kpuoiic-crenbra

B nauanie XVII B. creHbra OM3aHb-MauThi Ha aHTJTHH-
CKHX cyjiax Oblia cpaBHATEIbHO JUTMHHOM. B 1640 r.
Kproiic-crenbra foctirana 0,66 J1IMHBI TPOT-CTEHbIH, &
k 1670 r. cokpatiiach 1o 0,60 u paxe no 0,50 sroii
bl K 1720 1. oHa cHOBa yBEeJIMYMBAETCS M JIOCTH-
raet 0,70 muHbl rpoT-cTeHbru. Cyna Apyrux CTpa
00JIbIIICH YaCTBIO HEC M 00J1e€ KOPOTKHE CTCHBIH, JUTH-
Hoii, paBHoii 0,50 — 0,55 WIMHBI PPOT-CTCHBIH.

Baunjga-crenbra

Bimnaa-crensra nvena umny ot 0,30 1o 0,40 nmm-
HbI TPOT-CTEHBIN U ObLIa MOX0%a Ha OpaM-CTCHBTY.

dDnarurokun

JLiuHBI UIArITOKOB, 10 UMEIOLIMMCS CBEJICHHSAM,
Guutn pazimunbl. [To Kopuennycy Ban Mky [22], Ha
rpoT- it pox-Mavrax JUnHa (IIarmTOKOB COCTaBIIsIa
1,14 juiMHBI COOTBETCTBYIOLMX OpaM-CTeHbr, Ha OH-
3anb-Maute 0,80 v Ha 6nuHpa-crensre 0,735, o npy-
FHM JKC CBEICHHMSM, JUTHHA (UIaruITOKOB Ha BCEX May-
TaX PaBHsIACH 110JIOBHHE JL/THHBI OpaM-CTEHBT.
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CaJIMHIH CTeHbI

CaymHry creHbr™ B puHIHIE ObUTH MOXO0XKH Ha ca-
JIMHTHM HIOKHUX MauT K gocturain 0,40 UMHbI caJiiH-
roB noj; Mmapcamu; 6oM-camuaru coctassisim 0,50 nm-
HbI CaJIMHTOB cTeHbr. Ha Ou3anb-MayTe caJiMHr i ObLIN
HECKOJIbKO JUIMHHEE, YEM Ha rPOT-OpaM-CTEHbIC, a HA

T
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Puc. 45. Canuuru crensr

61MHIa-CTEHbIe MMEITH TAKYIO Ke JUTHHY, Kak i Ha hop-
Opam-crenbre. BbicoTa JI0Hra-cajJMHroB cocraBJisiia
0,10 uX JUTMHBI, IIUPUHA — HECKOJIBKO MEHBILIE BHICO-
Thl. Kpacrmipl ObutH Tako# ke IUJIHHBI, KaK W JIOHTra-
CAJIMHIH, HO TOJILKO B /IBa Pa3a HUKE MOCIIC/THUX.

* M®op-, rpoT- M Kproiic-calyInHTH, a Takxke pop-0oMm, rpoT-
OOM- 1 KpIoHc-00M-CaJIMHIH yCTaHABIHWBAJINCH Ha TOMAaX COOT-
BETCTBYIOUIMX CTeHbI M Opam-cTenbr. MHorna B nnrepartype
MOCJICIHUE CAJIMHIH HA3bIBAIOT HE OOM-, a OpaM-cajiMHraMH
(npum. nepes.).
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Kpacnuiibl CA/IMHNOB CTeHbI" ObUIN 3arHY ThI HA34/1, YTO
obecrieynBaIo OOJILILIOH NOBOPOT Opam-peeB. I3erbrod-
Thl CTEHBI' UMEJIM TAKYIO ke (POPMY, KaK 23€IbIo(ThHI
HIDKHHX MAYT, HO ObLITM COOTBETCTBEHHO MeHblI1e. KoH-
CTPYKLHMH CAJIUHIOB CTEHBI [IOKA3aHbl Ha pUC. 43.

Peu u Ouzanb-peii (OM3aHb-pio *)

JliHa rpoTta-pes y MaJIbIX Cy/10B COCTaBJIsila JIBO-
HYIO IIMPUHY CYJIHA, a y 60Jibimx kosiebaack ot 0,85
10 0,95 mmnel rpot-MauThl. JynHa goka-pest B Hauasie
XVII B. cocrasyisina 0,75 mymHbl rpota-pest, K 16751 ona
nocturia 0,80, a mosanee 0,85 — 0,90 3T0# JUHHBIL

B 1600 r. mapca-pen paBHSIUCH TIOJIOBHHE JUIMHBL
HKHUX pees. [Tocne BBeenns B 1655 1. pudpos Ha map-
cesisix kK 1680 r. mapca-pen yumnuaucs 1o 0,55 u
1710 r. 1o 0,60 IMHBI HUKHUX peeB.

J1o 1620 r. 6pam-pen 6pUH O4eHb KOPOTKUMH. VX
JUIMHa cocTayisuia b 0,40 umHbl Mapca-pees, a B
1640 r. — 0,50. DTy 1UTMHY OHM COXPAHMJIH /10 KOHIIA
CTOJICTHSL.

busanb-pio 6bU1 TPUOIM3UTEITBHO TAKOIH HKe JUTHHBI,
KakK U poka-peil- berun- u, kproiic-pen 1o JumHe pas-
HSUTUCh COOTBETCTBEHHO IPOT-Mapca- U rpoT-Opam-
pesim. [locuie yjumnenust Mapca-pees JI/IuHa OeruH-pest
nocturaa 0,60 UMHBI rpoTa-pes.

bsimuaa- u boBeH-0/1MHAa-pen ObUIH TaKOH Ke JUTH-
Hbl, KaK OCTHH- U KpIoMCe/Ib-peu.

[To Hukonacy Burceny [21], inHa mapca-pest co-
crasisuia 0,52, a brmnia-pest — 0,65 jUHBL rpoTa-pes,

* busanp-peil B 0TIIHYME OT APYTHX peeB, BUCEBIIUX MOPH-
30HTAJIbHO, MOABEIIMBAJIH HAKJIOHHO 1O/ YIu1oM 45°. Hemisl ero
HasbiBasM Besanrute, kornia Bce ocrasibubie Rah. Tloaromy syu-
1LIC €ro Ha3bIBaTh «OU3aHb-PIO».
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B TO BpeMsi Kak Kopuesmmyc Ban Mk [22] juis Tex xxe pees
nipuBoauT dpet 0,57 u 0,62. [luameTpsl pees B cpel-
HEit YacTH COCTaBIsUIM '/, oiiMa Ha KaXKIbIA YT JUTH-
HbI pest, WK '/, JUTMHBI pes, @ K HOKaM YMEHBLIAIHC J10
'/, HauboJbLIero IMameTpa. MIsMeHeHHe TOJIIHHbL peeB
NPOUCXOJINIIO 110 KPUBOH KPYTOBOI'O CErMEHTa.
busanb- n OeruH-pen OblIH TOHbLIE: UX IHAMETPHI
cOCTaBJISUIN '/, MoiMa Ha Kak/abie 1,5 yTa umHbL, nim
'/,, bl Ha HokHeM KoHue tuaMeTp OusaHb-pest
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YMeHbILAJICS HANoJI0BUHY . [1poropuiu pees 1 Onsatb-
pest puBejieHbl Ha puc. 46 1 47.

YeTeipeXyroJibHble HOKH IpoTa- U (pOKa-pees J10
3anieunkoB coctasiisiyin 0,04 1HbI pees, y OMHa-
pest 0,05. Y octasibHbIX peeB ObLTH TOYHO TaKHE JKe CO-
OTHOLIEHMSI MEXK/1y JUTHHAMH HOKOB U peeB, KaKk U Y
HWKHUX peeB, MOKa ! 3/1eChb BBEJICHUE pH(OB Ha Map-
ceJIsIX HE BbI3BAJIO Y/UTMHEeHHst HOKOB. I lepBbiit psilt pu-
doB Ha Mapcessix nosiBuIIcs B 1655 I.; 1BOiHbBIC PUBI
Ha MapcessiX M O[iHH psif pudoB Ha Kproicesie Obuin

—_—m =
o 0, |—| 0o o]

Puc. 48. Kpenurenn-

o e fible IUIAaHKH Ha pee

BBesieHbl B 1680 1., B CBSA3M ¢ YeM HOKH ObUIM y/UIMHE-
tbl 10 0,08 JUTHHBI peeB, a Ha KOHL[AX HOKOB ObLIIH MPo-
pe3aHbl IIKUB-TaThl ¥ YCTAHOBJICHBI IIKABbI JUTS MPO-
BOJIKM pUd-Tasieu.

[Tocsie 1650 r. na nepejtHel CTOPOHE HIDKHHUX PECB
CTaJIM YCTAHABJIMBATD ICPEBAHHDIC KPCITHTE/IbHbIC [UTaH-
K1 — 3aIUIeYUKH, YTOOBI BOCIIPENATCTBOBATD CKOJIb-
KeHUIo pera u pakcos (puc. 48). [T1anku BBINOJHAIN
WJIM LIEJTBHBIMH, HUTH M3 JIBYX MTOJIOBUH CO ILEJIBIO I0Ce-
pemue. Jlymna roianok Bapbuposaack ot 0,10 100,13
JUTMHBI pest, ToJIINHA paBHsulachk 0,25 nuameTpa pest.
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.HHCeJlb-ClalTbl

JIncenn Ha HMKHUX pesiXx YIOMHHAIOTCSA YXKE B
1625 1., HO B TO BpeMsl OHH euie ObUIH PEIKHM SBJICHH-
€M M CTaBWJIM MX JIUILIb OT/Ie/IbHbIE KanuTaHbl. [locre
1660 r. JIceb-CIMPThI U HEOOXOAUMBIE 1S HUX OyTre-
JI Ha pesiX YIIOMUHAIOTCA B JIMTEPATYPe U BCTPEUAIOT-
cst Ha moztesiX. [lepBoHayabHO JIMCEIIb-CIIUPTHL yC-
TAaHaBJIMBAJIM HAa HWKHUX pesiX (poka- U rpoT-mavr,
nocsie 1675 r. uX HayaJIu IPUMEHSATH M Ha Mapca-pesix.

= = 9

Puc. 49. byrean ancenp-cnupra

Jlucesnp-ciupThl YCTAHABJIMBAJIM TIEPE PCAMH, UC-
KJIIOYCHHUEM ABJISIOTCS roJUIaHjickue cyaa. byrenu us-
IOTOBJIAJIM U3 JKEJIC3HBIX I10JI0C, H3OTHYTBIX B BHJIE
BOCbMCPKH, IIPUYEM BHEIIHHH, HOKOBBIH, Oyrenb Ha-
XO/IMJICSI HA HOKE pest, @ BHYTPCHHHUI, TPETHOM, ObLI
CABMHYT Ha '/, MOJIOBHHbI JUIMHBI Pesl.

Jncenb-cniuptol uMesu ey 0,30 — 0,40 jutiHbL
pes ¥ IHaMeTp UX BHY TPEHHEro KoHua pasnsuics 0,02
MX JUIMHBI, @ BHCLIHCTO — BIIOJIOBUHY MCHbLIE. BbicT-
peJibl, Ha KOTOPbIX OBL/IH PACTAHY Tl HUXKHHC Kpast YH-
Jiep-JIMceseil, 3aKJIabiBaJii rakaMH 3a 00yXH Ha pyc-
siensix. [limnHa BeictpesioB cocranisiia 0,50 — 0,60
JUIMHBI Mapca-jmcesib-cniuproB. KperieHue smcesib-
CIIMPTA MMOKa3aHO Ha pUc. 49.
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bnoxu

Jlnsa nmoabeMa ¥ NOBOPAYMBAHUSA TSIKCIIBIX pees €
napycam# NMpPHMEHSUIH Tasd, KOTOPbIC COCTOSIN M3
OJIHO-, IBYX- WJIX MHOTOLUKUBHBIX DJIOKOB, OCHOBAH-
HBIX JIonapsiMu. Bripodem, v 1o(pepchl, PH OMOIIH KO-
TOPbIX HAOUBATUCH BAHTLI, B IPUHIIMNE ABJISUIHCH Ta-
JISIMH, XOT$1 ¥ O66UTH 6€3 1KHBOB. Tpockl Oerydero Ta-
KeJlaka TOXKE MMPOXOIHIN depes OJIOKH pas3/InyHON
Gopmbl U BesMuMHBL Beero uist Mojienu Tpexmay-
tosoro cynHa XVII 8. tpebyetcst npubmsutesbao 300
6s10k0B 1 140 10¢pepcos.

BJ10KHM COCTOSTM U3 KOPITyCa M ILKWBaA, Bpallaoie-
rocs Ha JKeJIC3HOM OCH; OCh OT BBINA/ICHUSA NPEIOXPpaHsi-
JI MeJTHBIC IUTACTHHKH, YKPEIUICHHbIC Ha IIEKaX KOpITy-
ca. J1J1st pOBOJIKM TaKeJIaKa ynoTpe0Jisiyin OJIOKH pas-
HOM BEJTMYMHBI — OT TPEX-, HHOTTIA JIaXKe YeTbipexdy-
TOBBIX y PPOT-ILITAra H 10 TPEXJIOHMOBBIX Y (hIIarsTHH.
Pa3/mMyaioT OJIHO-, IBYX-, TPEX- K MHOTOIIKUBHbIE 0J10-
k. X UTMHA HAXOMJIACh B ONPEIESICHHOM COOTHOIIIC-
HUM C IMAMETPOM HIKHBA ¥ ONPEIEIsIach IHaMeTPOM
Tpoca. HanMeHbIINM H3 TPUMEHSIBIIMXCs1 OBbLT LIKUB /I1a-
METPOM, PABHBIM IECCTHKPATHOMY JInameTpy Tpoca. B
OCHOBHOM K€ [IHaMeTPbI ITKUBOB ObLTH B BOCCMb-JICBATD
pa3 GoJibIne TOMIHHB Tpoca. Tabnmia aeT npeacras-
Jienme 0 pazmepax 6J10KoB, ynoTpeO IsIBIIMXCS B TE Bpe-
MCHa [IJ11 TPOCOB Pa3JIMUHbIX JIHAMETPOB.

¥ lemss AN v

Puc. 50. Jlonr-raxkenb-0.10K
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Pasmepsi 6;10k08 cynos XVI— XVII Bs.
B 3aBucumMocTH ot jonaps Tajei *

FamcIp Tpocon Pasmepsi 610Ka
J]ona;zu Crponbr | [HkeH- y B c ) E
Tanein Gioka TN
78 B /A B VA RV V7% 7
6 6 10 76 63 41 57 73
|/2 l/2 3/4 6 5 3‘/" 43/8 53|/2
13 13 19 152 127 83 111 140
3/4 "/4 1 9 '/"/z 4’/4 6'/2 8
19 19 25 229 191 121 165 203
1 | I'/4 12 10 6'/2 8’/4 lO’/_‘
25 25 32 305 254 165 222 | 273
1/, l’/2 l‘/.‘ 15 12'/2 8 103/4 13‘/2
32 38 BX) 381 317 203 273 | 343
l'/2 I"/4 2 18 15 10 l3'/4 l6'/2
38 44 51 457 381 254 337 | 419
2 2‘/4 2'/2 24 20 13 l7'/4 2I'/2
51 57 63 610 508 330 | 438 | 546
2'/2 3 3'/2 30 25 16 2!‘/2 27
63 76 89 762 635 | 406 546 | 686
3 3'/2 4 36 30 20 26‘/2 33
76 89 102 914 762 | 508 673 | 838

* B Tabnnue BepxHue CTPOKH — BEJIMYHHBI B aHIJIMHCKHX
MONMax, HHWKHHE — B MUJUTUMETPax
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Kpome 00brMHBIX OJI0KOB, HMEJICH Psi/T HX Pa3HOBHL-
HOCTEH, @ UMEHHO: JIOHI-TaKeJ1b-0JI0KH — JIBY XILIKHB-
Hble OJIOKH CO ILIKMBAMM, PACIIOJIOKEHHBIMU HE PALIOM,
a OJIMH HaJ1 apyruM. HKHHIA LIKKUB J1e1a11 MEHBILIETO
JIMaMeTpa, YTOOBI MPOXOAUBILIHE PAIIOM TPOCHI HE TEP-
JIUCh OJIUH O Apyroi (puc. 50).
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Puc. 51. Baok mikora Puc. 52. biok Tonenanra

IlIkoToBBIC OJIOKH, YCTAHOBJIEHHBIE HA HOKAX PECB
JUIs TPOBOJIKK Mapca- U 6paM-111IKOTOB, TOXC HMEJTH I10
JIBa IKMBA, HO [TOCTABJICHHBIX IO/ IIPAMBIM YIJIOM OJIUH
K JIPYTOMY, IIPHUUYEM LLIKHUB, [IPE/IHa3HAYCHHbIH JIIS KO-
Ta, ObLT 3HAYMTESTBHO OoTbLIe. Yepes MasIbiil ILIKUB ITPOo-
XOIWJI ToneHaHT (puc. S1).

OueHb JJTMHHBIC HAPaBJISAOIINE OJIOKH TOIICHAHTOB
obJ1aiasin 0co60oii (popmoii M ObUIH HE OCTPOIUICHBI, a
MMEJTH Ha KOHIIaX OTBEPCTHSA U1 KPEIUUICHHUS LIKCHTE-
JIsl © KOPEHHOr 0 KOHLa TorieHanTa (puc. 52). Kanundac-
OJI0KH UMEJIH B LICKE LB, YTOOBI TPOC MOAKHO ObLIIO
3aJ100KUTh B OJI0K, HEe nipoaeprusas. VX npuMeHss,
Hanpumep, s OysmHel rpora (puc. 53).

JIBYX- WM TPEXUIKHBHbBIC MAPAETh-OIOKH CITY KU LIS
IPOBOJKH Tapiie/ib-pena. [l 31oro B OJ10Ke Hajl LIKH-
BOM HMEJIOCh OTBEPCTHE, Yepe3 KOTOPOE U IIPOXO/I rap-
geb-pern. C MOMOIIBIO MAJIEHBKOTO OCTPOIUUIEHHOTO
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OJI0Ka M JIMHS TSOKEITBI rap/esib-0J10K MOMKHO ObLIO 110/1-
HATH BBEPX BMECTE C €10 JIoapeM — rapzesieM (puc. 54).

[Touru Bce 010K OBLTH OCTPOIUIEHBI, T. €. OIUIeTe-
Hbl CILUIECHCHHOM TPOCOBOM NETIIECH, 00OpasyloLei Hajt
0JIOKOM 04KO, 3a KoTopoe 0JioK U kpenuics. Eciu
KOPEHHOH KOHEL CHACTH 3aKperuisijica y OJsioka, TO

Puc. 53. Kanndac-6110k Puc. 54. I'apaenb-0u10k

CTPOIT UMEJT IBa OuKa. biioku, npeinasHaYeHHbIC JUTs1
OOJIBIIKX HAIPY30K, HMEJIH JIBOHHbIE CTPOIIbI (PHC. 55).

Ha mojiesmn cTpornsl 6JI0KOB U3-3a UX MAJIOH BCJIH-
YHHbI HEBO3MOKHO CIUIECTH XOPOILO, I03TOMY HX HMH-
THPYIOT HUTKOI1, 00epHYTOi1 BOKpPYT 0JIOKA TPH HJIH He-
ThIPE pa3a U NEPEeKPYUCHHOM TaK, YTOObI CO3/1aBaIOCh
BIICUYATIICHHE HAJIOKEHHOTO Tpoca. KOHIbI HUTKH
ciutenBatot. [Tocie ykpernsienusi 6J10Ka B ET/IC OCTaB-
ILIMICSl KOHELl CBOPAYUBAIOT B KOJIBLLO.

Puc. 55. Crponsi 0.10Kk08B
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Puc. 56. U3rorosnenune 010K0B

J1J1s1 13roToBJICHUA OJIOKOB BbIOMPAIOT AEPEBO C N1psi-
MBIMH BOJIOKHAMM — KJICH, OYK, IpyIly — H KOJIIOT
€ro Ha MaJIOYKH, COOTBETCTBY IOILME TOJILHMHE U LIMPH-
He 6;10k0B. Ha 3THX nasioukax ¢ 06eux CTOPOH BbIIH-
JIMBAIOT KeJIOOKH /1151 CTPOIIOB U [1POCBEPJIMBAIOT OT-
BepcTHs [Wis Tpoca. [locsie 31oro 6710kM OKpyIsior u,
C/IEJIaB BBIPE3bl [U1s1 LLIKUBOB, PA3/IeJISIOT U OKOHYATE b~
HO oTiesbiBatoT. [loceioBaTe/IbHOCTH H3rOTOBJICHHS
0JI0KOB MoKa3aHa Ha pHc. 56.

HOdepceni

J10 1640 r. 1odepchl IMEH YUTHHEHHYIO TPEYToJIb-
Hy10 (popMy M ObLIH 1104TH TUIOCKUMHU. [To3anee onm
CTaJIH KPYTJIBIMHU H BBITYKJIBIMH (pucC. 57).

ITo cpaBHEHHIO C TPEYTOJIbHBIMU KPYTJIble 10(epChl
TPY/IHEE U3rOTOBUTH BPY4HYIO. ECJIM BO3MOXKHO, HX
BBITAUMBAIOT Ha TOKAPHOM cTaHke. [{uameTpsl 1odep-
COB PaBHSUTACH [TOJIOBHHE IHaMeTpa MayThbl, K KOTOPOH
OHH OTHOCHJIUCh, UJTH OBLITH HECKOJIBKO O0JIbLIE.

Y100bI IPOCBEPJIHTL OTBEPCTHSA B I0hepcax paBHOMEp-
HO, HAJ10 M3rOTOBUTH U3 1ICPEBA ILA0JIOH OTMHAKOBOM TOJI-
UIMHBI ¢ 10)ePCOM U C/IeJ1aTh B HEM BbIPE3, COOTBETCTBY-

4"
i &
{3 Puc. 57. I0cepe
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Puc. 58. U3rorosnenue
oTBepCTHi B 10¢hepce

ot imametpy iodepca. Haz BbIpe3oM yKperustioT Iia-
CTHHKY XeCTH. B KakoM-HUOYIh Iohepee Kak MOMXKHO TOY-
HEe NPOCBEP/TMBAIOT TPH OTBEPCTHSI, 3aT€M 3TH OTBEPCTHS
NEPEHOCSAT Ha IVIACTHHKY U IIPOCBEPJIMBAIOT €€.

[Tocsie cBepieHns NEPBOro OTBEPCTHS MOJIOKEHHE
io(epca Hao 3aPUKCHPOBATh, HAIPUMEP C MIOMOIIBIO
rBo3;iMkKa. Pabora ¢ mabnonom uzobpaskeHa Ha puc. 58.

Baur-kji1oTuu

BaHT-KJIOTHH M3roTOBHTB HECJIOKHO. MX oTBEPCTHUA
JIOJDKHBI OBITH MO BEJIMYMHE TaKHMH, 4TOOBI TPOC CBO-
DOHO [IPOXOJINJI B HUX. Brenmmii AHAMCTP BAHT-KJIOT-

Puc. 59. Banr-ki1orensn

Hsl PABHSLIICS] TPOMHOMY JIMAMETPY OTBEPCTHSA,  JUTHHA —
BHEWHEMY JuameTpy. [ 1710CKuM poosIbHbIM 3Kes100-
KOM BaHT-KJIOTCHb KPEITWIU K BaHTaM (puc. 59).
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ITokpacka maur, pees u 0;10K0B

HwxHMe MayuThl 10 YMKCOB M OYILTIPHT KPacAT KO-
puyHEBON KpacKoi. YToObl 00JIerYMTh CKOJILKEHHE
peeB, CTEHbI'M NOKPHIBAIOT 0Hpoii. CooTBETCTBYIONIE-
ro TOHa OKPACKH CTCHBI I00OMBAIOTCS, IPUMCHSIS pa3-
BEACHHYIO OXPY. YHKCBI, CAJTMHTH, 93€bIO(TDI, peii u
JIMCEJIb-CITHPTHI, @ Takke OJIOKH U 10¢epchl IOKpHIBa-
0T TEMHO-KOPHYHEBOI WK 4epHOI Kpackoi. [TanyOy
MapcoB KpacsT B CBETVIO-KOPHUHEBBIH LBET, a (hiarii-
TOKH — B TEMHO-KOPHUYHEBbII.

Y10o0bI IpEIOTBPATUTD MOSBJICHUE IUIIHLA, TT0CJIC
OKPACKHM MAyThl U PeH HATUPAIOT BOCKOM.



CTOSSUUUN TAKEJIAK

K CTOSTYEMY TaKeJIaKy
Cy/Ha OTHOCSITCS IITArU, BAaHThI, (pOP/YHbI, HAHTOB
OynmpuTa, epThl K I1p., T. €. CHACTH, KOTOpbIE NPH pa-
HoTe Bcer/ia 0CTalTCs HEMOABHIKHBIMM.

JInamMeTpbl TPOCOB CTOSIYETO TaKesIaxKa onpees-
JIMCh IMAMETPOM I'POT-MauThl B sipTHepce. Tak, Jina-
METp IpOTa-1ITara — camMoro MOIIHOTO Tpoca CTOS4ero
Takesaxa — pasnsiics 0,166 ntnamerpa rpoT-MayThl, a
¢oka-trrara — 0,80 mameTpa rpora-irara. J{namer-
PBI OCTAJIbHBIX CHACTE CTOAYETO TaKeJ1aXka IpUBe/ie-
Hbl B TabsHILIE (CM. cTp. 84).

UsroroBjienue TaKeaaxa

Jlst moesin B Maciurade 1:50 1 MeHbIIe TOJIIHHY
rpoTa- ¥ oKa-BaHT MOKHO HPUHATD OTMHAKOBOM, O/11-
HAKOBBIMH MOZKHO BBITIOJIHUTD U CTCHb-BaHTHI. B Kave-
CTBC MaTepuasla JIy4ylIe BCEro HCI0JIb30BATh JIbHSHbIC
WJTH CHHTE THYECKME HUTKH, [UTHHA KOTOPbIX MQJIO MCHS1-
eTcst OT KosieDanuu Temriepatypbl. HUTKH HeobX01MMo
XOPOIIO CBUTb, YTOOBI OHU MOXOIMIM HA HACTOSILMI
Tpoc. U3siniecTBo MOaesH B BOJIBIION CTCIICHH 3aBHCHT
OT IPABWILHOTO BEIDOPA TOJILMH 2JIEMEHTOB TaKesIaXka,
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KOTOPBIE TUIABHO YMEHBUIAIOTCS CHU3Y BBepX. Ecim
HEOOX0IMMOro Habopa HUTOK HE UMEETCSI, TPOCH! HAZIO
M3MOTOBUTH CAMOMY. JTO HECJIOKHO IPH HAJTMYUH TPO-
CTOrO NMPUCTIOCOOICHMS, MOKAa3aHHOTO Ha puc. 60).

Puc. 60. Ilpucnocobienue 11st H3roToBICHHA TPOCOB MOJE/TH

[Tepen u3roToBsIcHHEM TPOCA OJTHY TIPsifib, 0Opa3y-
IOLLY IO TPOC, JKEJIATEJIbHO BBIKPACHTh B YEPHBIH LBET U
XOpouio npoBolMThb. [locse ckpyTku Tpoc ciierka no-
JIOrPEBaloT, YTOOBI BOCK PACTONWICH M CTAJIH BH/IHbI
OT/ICJIbHBIE LLLIAry.

Haiitos Oywunpura — Batep-By.aMur

OcHaiuaTb MOJIC/Ib TAKEJIAKEM, KaK U CY/IHO, HA4Hu-
Hatot ¢ Oyumpura. [loutn B reuenue scero XVII 8.
HANTOB ObLT €IMHCTBEHHBIM CTOSYUM T KeJIaKeM Oy1I-
npura. Masbie cyia UMEJTH OTMH HAUTOB, OOJIbIITHE —
MHOrAa aABa. B Havajie cTosieTus Ha2ii1oB Ha cy/jax
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Puc. 61. Haiitos 6ymnpura — Batep-ByjiMHr
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MPOXONIT BOKPYT KHSIBANTE/1a TaJIblOHA, KOTOPBIH TOT-
Jia ObLJT CPABHUTEIBHO [JIOCKUM, a MO3/IHee — Yepes
oTBepcTHE B KHsBaMreae. TospHa Tpoca HaHTOBA
pasusutack 0,37 — 0,40 nnamerpa rporta-rara. Tpoc
MCT/ICHT OXBAThIBAT OYLUNPUT, IPOXO/MII OTBEPCTHE KHSB-
JMresia, 3aTeM CHOBA Ha/l Oy LUTIPUTOM, M TaK BOCCMb —
necsith pa3. B cepeimue Tpochl epeceKafch, U Ha 3T0
MECTO XOJIOBbIM KOHIIOM HAKJ1a/(bIBaJIOCh BOCCMb —-
JACCSATD 11LJIAroB.

Y1oObl HANTOB HE CKOJIb3MJI, HA OYIITPUTE KPEIH-
JI HECKOJTBKO KJIMHOOOpa3HbIX TU1aHoK. I Liianku Obun
HECKOJIBKO TOJIIE TPOCa, a UX JUUIMHA PABHAIACH 1H-
puHe Haitrosa. [TocyieoBaTe/IbHOCTb KpPerleH sl Haid-
TOBa OYILIPUTA TOKa3aHa Ha puc. 61.

Barep-mrar

BBeenue Barep-1mrara Ha Oy LnpuTe OTHOCHTCS K
1690 r. Ha Batep-murar mesi Tpoc¢ TakoM e TOJILIUHBI,
KaK M TPOC, WAyt Ha (oka-tuTar. OJHH KOHEll Ba-
Tep-IITara Kpernuiy B OTBEPCTUE KHABJIMIE/1a, a 1py-
ro#, ¢ noMolIbio 1depcos, — Ha Oymrpure. Kpenie-
HUE BaTep-IlITara oKa3aHo Ha puc. 62.

Puc. 62. Batep-mrar
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Toamuua TPocoB cToA4Ero Take1axa (1HaMeTp rpoTa-uiTara NpUHAT 32 eHHHILY)

Ton- Ton- Ton- Ton-
Hocosas uactb IWHHA @ok-Mmauta uIMHa I'poT-MauTa WMHa bu3anb-mauTa LHHA
TPOCOB TPOCOB TPOCOB TPOCOB
Bywnput HuxHue MauThl
Batep-wtar 0,80 [ rar 0,80 Ulrar 1,00 [WTar 0.40
Haiitos 0,40 I'py3oBuie Tanu 0,40 Kpar-wrar 0,75 I'py3oBbie Taiu 0,25
Bynuur 0,18 BauTtbi 0,40 ['py3oBbie Tatn 0,50 Bantbl 0,25
Tanpens BaHT 0,20 BauTtw 0,50 Tanpenst BaHT 0,13
Byaunr 0,18 Tanpensl BaHT 0,25
Byauur 0,18
bauxna-crenbra ®op-cTeHbra [poT-cTeHsra Kpiojic-cTeHbra
Bakuwrar 0,20 Wirar 0,40 Witar 0,50 [UTar 0,20
Bantbt 0,16 BauTtbl 0,20 DopayHbl 0,25 DopayHsl 0,16
Tanpens! BaHT 0,08 Tanpens BaHT 0,10 BauTbl 0,25 BaHTbi 0.16
DopayHbi 0,20 Tanapensl BaHT 0,13 Tanpensl BaHT 0,08

Dop-6pam-cTeHbra

I'pot-Gpam-cTeHbra

Tar
DopayHbl
Bauth
Tanpensl BaHT

o —— N
oA N O

[Tar
DopayHbl
Bauthbl
Tanpensl BaHT

0,20
0,16
0,16
0,08




Ceii-Tranm

Ceii-1IKeHTeIb KPEITHJIH Ha TOIE HIDKHEH MavThl; OH
MMEJT JUTMHY , TPUOJIM3UTENTIBHO PABHY IO ITOJIOBUHE [UIH-
HbI 9TOI MauThl. K HIKEHTEITI0 MPUKPETUIAIIA WK OOBIK-
HOBEHHBIE TaJIH, UJIM TaJIM ¢ MaHTbLIEM (puc. 63); ¢
MOMOIIIBIO CCH-Ta1eill NePEHOCH/TU Ipy3bl, HAOUBAJIHA
TaJIpersl IPH OOTArMBAaHHH BAHT, NOTHUMAJIH U CITyC-
KaJIN LJTIONKH.

a) 6)

Puc. 63. Ceii-ranm:a —c¢
TaNAMH; 0 — ¢ TANAMH H
MaHTbLIeM

Cei-IIKeHTe I Ha TOMbI MAYT HAKJIa/IbIBAJIH [IEPBbI-
MH. YTOOBI LIKEHTEIM HE NIEPETUPAIIMCH O Kpasi JIOHIa-
CAJIMHIOB, Ha MOCJICTHUX CTABIIN KaJIBbl — JICPEBSHHBIC
ITOIYIIKH, KOTOPbIC MMEJIU [JTHHY,, HECKOJIBKO OOJIBLIYIO
JIMAMCTPa MayThl, U [IONIEPEHHOE CEUCHUE B (hopMe YeT-
BepTH Kpyra (em. puc. 38). Cel-IIKEHTEH 110 TOJIIIH-
HE paBHsLUIMCH BaHTaM. VX, KaK 1 BAHTBI, HAKJIA[bIBAJIH
Ha TOIl MayThl TaK, YTOOBl ¢ KaXK10i CTOPOHBI BHU3
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CIIYCKAJIOCh I10 JIBa KOHUA. Y TONa Ha 3TH KOHLIbI 1T0I1ap-
HO HaKJIa/IbIBA/IH OCH3EJIM, B pe3yJibTaTe yero oopaso-
BbIBAJIHCD IICT/IH; B HHIKHHE KOHLBI ILIKCHTEJIEH BILICC-
HUBAJIMCh JIOH-TAKEJ1b-0JIOKH HIIH APYTHE [BY XILIKHB-
Hble O710KH. Hepes 3TH OJIOKH M HIJKHHE, KOTOPbIE TOXKE
ObUIH ABYXLIKMBHBIMH, IIPOXOAHIN Tpockl. B crpone
HHDKHETO OJ10Ka HaXOJIUJICS TaK, C [IOMOLLBIO KOTOPOro
TaJIM 3aKJ14/IbIBAJIM 3a PbIM Ha pyCJICHAX. PbiM UMes1 CBOI
MaJIeHbKHi1 BaHT-1yTeHC. OroHbl Ceii-Tasieii 1 BaHT ObLUIH
OKJIETHEBAaHbI, HO HA MOJEJTH ITOI0 MOYKHO HE JIe/1aTh.
buzanb-MauTy peaKo BOOpyKau Ceii-TalIsIMH, HO
€CJIM BOOPYIKaJIH, TO OIHUMH Ha KaXK[10i CTOPOHE.

Baursl

[Tocne ceif-lukeHTENCH HAK/IAAbIBAJIMCh BAHTHI.
Kaxxnas napa Bant (puc. 64) orubasna Tor MauThl, Ha
Hee HaKJ1a/ibiBaJics OCH3eb, a 3aTeM OHa CITyCKaJlach
BHU3. Kak 1 cell-lIKeHTe N, BAHTHI CTABUJIM MOMEpe-
MEHHO: TIepPBYIO Mapy Bcerjaa Ha npasbiil DOpT, BTO-
pyl0 — Ha JIeBbI U T. . YHCII0 BaHT MEHAJIOCH B
3aBHCUMOCTH OT BEJIMYHMHBI CY/IHA, TPUYEM B HavasIe
XVII B. BaHT cTaBu10Ch DOJIbILIC, YeM ITO3]IHee. AHI-
JIMICKHI YeThipexMauToBuK « Mensenb» («Bear») B
1618 r. umen 8 map BaHT Ha pok-mauTe ¢ 06CHUX CTO-
poH, 10 Ha rpoT-, 5 Ha Ou3aHb- U 3 Ha OOHABEHTYP-
Maure; TpexmMauToBoe cyaHo «llosesmresns Mmopeii»
(«Sovereign of the Seas» ) Bojonsmeriennem 1520 m
co 100 nywkamu B 1637 . HECJ10 HA TEX )Ke MaYTaX
coOTBeTCTBEHHO 11, 12 1 7 nap BaHT, a «Ykacawouuii»
(«Dreadnought») — ToXe TpexMayTOBHK BOJO-
usmenieHueM 550 m ¢ 30 nyuwkamu B 1613 r. umen
aHaJI0rMyHo 6, 7 1 5 nap BauT; «/lerensiin (« Whelpe»
(186 m ¢ 14 nymkamu) B 1628 r. umest 5, 6 u 4 nap
BaHT Ha TeX e Mauyrax. Ha coorBeTcTBYOIMX MO
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BEJIMYMHE CYAaX KOHTHHEHTA YUCJIO BAHT ObLIO pH-
OJTM3UTEIILHO TaKUM Ke. [1pu HeYeTHOM YUCTIe BAHT
Ha CTOPOHE NOCIE/IHsAsA BAHTHHA UMEJIa 0O0JIbIIION OTOH,
HAJICTHIH HA MAYTYy, WIH METII0 00pa3soBbIBAJIH MPH
[IOMOIIM MaJIOr0 OroHa M KHOIA Ha BaHTe (Ha roJji-
JIaHICKKX cynax). [1pu Takom KperieHUH BaHT € Kaik-
JIOM CTOPOHBI BHU3 CHYCKAJICS TOJIBKO OJIMH KOHCII.

Puc. 64. Banrbl Ha Tone Maurhl

BanTbl 00TArMBaJIXCh TAJIpENaMu, MPOXOAUBUIMMH
yepes iodepebl. HOpepce BIJICCHUBAJICH B BAHTUHY TaK,
qTOOBI XOJI0BOI KOHEII €C HAXOMJICS CJIeBa, €CJIM CMOT-
peTh CHAPYKH Ha CY/THO, CJICIOBATEIIBLHO, 110 NPABOMY
DOPTY — €O CTOPOHBI KOPMBI 1 TIO JIEBOMY 00OpTY —
cO CTOpPOHBI HOca. Oini OeH3es1b CTaBHIIN HEMOCPE/I-
CTBEHHO Yy to(epca, 1pyroi — (yra Ha 4eThbIpe BbIILC
M OJTMH — Mexy HuMH. Hiokauit 10¢epc ObuT 3aKTIo-
YCH B BHITSIHYTOE KHU3Y KEJIC3HOE KOJIBLIO, B KOTOPOE
3aXOJIAJI I'aK BaHT-TyTeHca (puc. 65).

ITpu H3roTOBJICHHH MOJIEJIA BAHTHHY OrMOAIOT BOK-
pyr 1odepca 1 XOJ10BOH KOHEll €€, B3SIThIH ¢ 10cTaroy-
HBIM 3a11aCOM, TIPHKMMAIOT K BAHTHHE C IMOMOLLBIO Ma-
JIeHbKO# ckpenkn. Ha Tpocsl psiiom ¢ iogepcom yep-
HOIA BOILICHOI HUTKOM HAKJIA/IbIBAIOT BHIOJIEHOYHbIN Y3€/1
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(puc. 68) u 3ataruBaloT ero. OIMH KOHELl HHTKH 00pe-
3a10T, a APYTHM JI€J1al0T HECKOJIbKO 1IJIaroB, OOTAIH-
BAlOT HUTKY M 3aKaHYMUBAIOT BCE BBIOJICHOYHBIM Y3JIOM.
Kaxk noka3ano Ha pHc. 65, Takue OeH3eI1 HaKJ1a/IbIBa-
0T erie ABaXKabl. OCTaBJIEHHbIC KOHIbI BAHT Cpa3y He
00Ope3aloT, 4ToOkI B CJTy4ae BOBHUKHOBEHHUSA B BAHTAX
M30bITOYHBIX HATSDKEHUI HX MOYKHO OBLIIO YMEHbBILHT.

IR

T NNRANY D
A aanan)

Puc. 65. HOdepeni ¢ BanToit u 060iivMoi

Tormmma 6Gu3anb-BaHT ObLTa B [1Ba pa3a MEHbIIIE TOJT-
IIMHBI FPOTA-BAHT; 10(epchl OM3aHb-BAHT TOXKE ObLIN
HCOOJTBIITMMH: UX JIMAMETP MPUOJIM3UTEITLHO PABHSIICS
auameTpy 10dhepcoB CTEHb-BAHT.

Tanpensi

Tanpen 0epcoB ObLT B 1Ba pa3a TOHbUIE COOTBET-
cTBYIOIIMX BaHT. KopeHHOI KoHell Tajperna HaunHaJICs
CTOTOPHBIM KHOTIOM, KOTOPBIIA, €CJTH CMOTPETh CHAPY-
KM Ha CY/IHO, HAaXOJIWJICSA NO3aJIH PaBOro OTBEPCTHS
BepxHero depca. Hepes Tpu BepXHHUX OTBEPCTHSI TPOC
NPOTATHBAJICS N3HYTPU HAPYXKY, YEPE3 TPH HUKHUX —
cHapy»Hu BHYTpb. Han Bepxnum rodepcom Tanpen
OKaHYMBAJICS ITAPOHi 11L71aroB, KOTOPBIE IIPH TIOCTPOHKE
MOJIC/TH YKPCIUIAIOT KJieeM. Tlociie BhichIXaHus Kiiest
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KOHEIl Tajiperna odbpesaioT. Bee BepxHue 1opepenl 10J1-
YKHbI HAXOJUTHCS HA OJIHOH NMpAMOMI JIMHUH, WIYLICH
napasuie/ibHo pyciieHsM. PaccrosHue Mexity rodepca-
MU OBbUIO B J1Ba WIM OoJsiee pasa OoJibLI€ JAMaMeTpa
1oepcos. [TocenHuii cocTapisi OJIOBHHY JIMAMETPa
COOTBETCTBYOILICH MauThL. Taspern nokasax Ha puc. 66.

Y100kl 1ohepchl MonapHO HaXOWJIMCh Ha PaBHbIX
PACCTOSIHUSIX OJIMH OT JIPYTOr'o, U3 IIPOBOJIOKH M3rOTOB-
JISOT CKOOBL. OJTHM KOHIIBI CKOOBI BCTABJIAIOT B JIBA
OTBEPCTHS HIIKHETO 10epca, Apyrue — B J1Ba OTBEP-
ctus BepxHero (puc. 67). Ha umHy mpoBoJIOYHBIX CKOO,
KaK ¥ Ha BbIPE3bl B KpasiX pyCcJICHEH, Hal0 00paTHTh
0co00e BHUIMAHHE, TAK KaK U [IPH paBHBIX PACCTOsSIHA-
SIX MEXK/Y BAHTAaMH PAacCTOSSHHA MEK/IY BEPXHHMH H
HHAKHUMH I0pepcamMu K KOpME YBEJIMYUBAIOTCS, HE IO~
BOpPS YK€ O TOM, YTO OHH YBEJIMUMBAIOTCS CLIC U3-3a
[myiie4HbiX noptoB. [loaToMy umMHa CKOO He Be3je
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Puc. 66. Tanpen

onuMHakoBa. Boobiue ke ckoObl I0CTaTOYHO UCTIOJIb-
30BaTh JIMLIb HA HHXKHUX BAHTAX, a Ha OCTAJIbHLIX CJie-
YeT ynoTpeObuTh BOPCTHI.

[Tocrie 3amMeHbl MPOBOJIOYHBIX CKOD TasipenaMu Hajlo
OBITb OCTOPOKHBIM U HE OOTAIUBATH O/IHY CTOPOHY CY/I-
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Ha MOJIHOCTHIO, TAK KAK BCJICACTBUE TAIM TAJIPEIIOB Ma4-
Ta HAKJIOHUTCH B 3TY CTOPOHY, NPUYEM THIOH C JIPYIO
CTOPOHbBI 3TOT HAKJIOH HE BCEr/a yAaeTcsi YCTPaAHUTh.
Kak nonepemMeHHO HaK/1aibIBa/IM BaHTbl — [1apy Ha I1pa-
BbIi OOPT, Napy Ha JIEBbIH, TAK K€ OOTATUBAIOT U TAIPE-
nbl. He pexkoMenyercs oOTsiruBaTh BAHTHI [IPH HE3aBE-
JCHHOM LITAre, B IPOTHBHOM CJ1y4a€ BCJIEJICTBUE HAKJIO-
Ha BaHT K KOPM€ Ma4Ta HAKJIOHUTCS Ha3al. YCTpaHuTh

Puc. 67. Ilpucnocobaenne ans
YCTAHOBKH 10(pepcoB Ha
O/IHHAKOBOM PACCTOAHHH

HAKJIOH Ma4Thl [yTEM OOTAMMBAaHMA LITAra HE Beera
BO3MOXHO, TaK KaK IPH 3TOM 3a/(HUC BAHTHI CHJIBHO
HaObiOTCA, a nepeHue ociadbuyT. [losTomy, npexnae
YCM CHATb BCE M3JTUILHNC KOHLIbI M 3aKPEITUTh UX KJIe-
eM, cietyer noctaBuTh wrar. [HTar n BauTh 00T H-
BAalOT COBMECTHO.

Boiosienku

Bsi3anue BbIOJICHOK Ha BAHTAX — KPOIMOT/IMBasi padbo-
Ta, HO €€ MOYKHO YTIPOCTHUTb, €CJIM Ha [0JIOCE IUIOTHOH
Oymaru u300pa3uTh KpaitHUE BAHTBI M HA COOTBETCTBY-
IOLLIEM PACCTOSIHUM MONEPEYHBIMU JIMHUAIMH OTMETHTD
noJioKeHue Bbl0IcHOK. HuwkHei rpaHuueit BbIOJICHOK
SIBJISICTCS BBICOTA PEJTMHTA, APATUIEIBHO KOTOPOMY OHH
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JIOJDAKHBI PACTIOJIAraThest, BEpXHEH — BOPCT HABCPXY BaHT.
[TosryyenHblif 1abI0H MPUKPEILIAETCS 1103/ BAHT.

PaccTosiHie MeKILy BHIOJIEHKAMH COCTaBJIAO 15—
16 moiimoB. UIX BSKYT Ha BaHTaX M3 TOHKHX YepHbIX
HHUTOK CJIEBa HAIPABO: HAUMHAIOT 3a/IBHIKHBIM LITBIKOM,
IPOJIOJIKAIOT BBIOJICHOUHBIMH Y3J1aMH H 3aKaHYMBAIOT
CHOBA 3a/IBM/KHBIM IITBIKOM. BBIOIEHKH H BbIOIEHOY-
HBIiT y3€J1 [oKa3aHbl Ha puc. 68.

LAY VTR ANAN

Puc. 68. Bbi0/1eHKH BaHT

Tosmmna BHIOJICHOK COCTABJIsJIa OKOJIO IMOJTY/TIOHMA.
Me:K/Ty BAHTaM# OHH JIOJDKHBI MMETb cJ1abuHy. Havasio
M KOHELl BHIOJICHKH YKPEIUIAIOT ¢J1ab0 pa30aB/icHHbBIM
KJIeeM, OKpallIeHHBIM B YepHblii 1BeT. TTocsie BhichXa-
HUsI KJIesl OCTaBINUECs KOHIIbI 00pe3aloT HAaKOPOTKO.
BbIOJIcHKH BSDKYT Ha BCeX BaHTax, KpoMme OpaM-BaHT.
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Bant-nyrencel

[To popMe BaHT-ITy TEHChI IMETH HECKOJTBKO PasHOBH/T-
Hocteit (puc. 69). [TeponayanbHO OHY COCTOSLITH U3 11C-
neit. KperuieHue BaHT-Iy TeHCOB CHU3Y MHOI/IA YCHJTHBA-
JIOCh KOJIeHOOOpa3HbM 3BeHOM (puc.70).

a)

Puc. 69. Bant-nyrencoi: a — 10 1600 r.; 6 — 1625r.;
6 — 1640 r.; 2 — ronnannckas gpopma, 1660 — 1700 rr.;
0 — anrsmiickas copma, nocsie 1670 r.

Puc. 70. Konenooo-
pa3Hoe 3BeHO /uis
YCHICHHMA KpeIieHus
BaHT-NyTeHCOB

[rarn

[lITaru yxinaaeisam nosepx sanT. Ha oiHom koHue
1ITara MIMeJICs OroH, 4epes3 KOTOpblii MPOMyCcKasiu apy-
roii koHen mrrara. [TosrydeHHy10 neT/110 Hak/1a1bIBaJIN
Ha TOI MauThl H, YTOOBI OHA HE 3aTArUBAJIACH, HA [ITa-
re IeJ1aM yToJieHue — MycHHT. [ Tpu HabuTom ira-
re mycuHr (puc. 71) Obu1 Kak pas 1oj nepeaHeil Kpom-
KOif Mapca (CpaBHUTE C BUJIOM CIiepe/iv Ha puc. 86).
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Puc. 71. I'pora-mrar Puc. 72. U3roTosnenue
HA TONe MauThbl MYCHHTa

MyCHHT MOXHO H3TOTOBHTbH M3 MPSIKH, KOTOPYIO
HAMAaTHIBAIOT HA TPOC; BBEPXY U BHU3Y MOTKa JICJIAI0T
J1Ba HUTOYHBIX KOJIbIIA CO CJTAOMHOI. 3aTEM MT'OJIKOH €
HUTKOIH COEIMHAIOT 3TH KOJIbLIA U JICJIAI0T CBOETO poJia
ieTeHKy (puc. 72).

doka-mrar Kpenuwiu Ha Oympure. [{is 3T0ro0 He-
[0JIB30BAJIUCH OOBIYHBIE HITH KOylieoOpasHbie 1o¢ep-
cbl (puc. 73) u O110KH.

IOdepes raros 6L 0COOEHHO DOJILIIIHMH M HMe-
JIM 110 N9 Th OTBepCTHiA. JlamMeTp 10pepcoB cocTaBIIsi
0,70 nuameTpa MauThl. BJIOKH UMEJIH 10 TPH IIKKBA, HO
OBUTH ¥ TAKHE, KOTOPbIE HMEJTH TOJIBKO OTBEPCTHSA Oe3
mkuBoB. JlmHa 6s10ka cocrapisiia 0,80 nnamerpa

Puc. 73. KOdepcenbl, 6710k4 1
KoynieoOpa3ible 1opepeb —
rrar-6110ku U1 00 THIrHBaHHSA

¢poka-turara
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rpoT-mMautel. Koyieobpasseie odepehl peicTaB s
coDOIf IepeBAHHBIC KOYIIH, JUTHHA KOTOPBIX PaBHSIIACh
nuametpy topepcos. [lo cepeannnt XVII B. npumens-
Jch Kak Os10kM, Tak v todepesl. [Tosxe Ha cynax KoH-
THHCHTA YIOTPEOIISUTUCH TOJIbKO OJ10KK. Ha anrsmiic-
KX cyaax 10 1690 r. poka-wrrar Habusasicst v 0ObIY-
HBIMH, HJIH KOY1LeoOpa3HbiMH 1odepcamu. PDoka-mmrar
MPOXOMJT TIOYTH MaPaJIIeSIbHO IPOTA-LITArY W COCTAB-
JISL1 KaK Obl IPOAOJKEHUE TPOT-CTEHb-LITAra.

[‘pora-mrrar 3akaHumBajca Tak e, Kak M (POKa-
wrar. Ho umesniock u pasznuuue: HHUKHUI OJ10K rpoTa-
lITara Wid HWKHHIA odepc ObUT BBSI3aH B JUTHHHBIH
CTPOIT — Kpar-Lurar, KOTOpbIi 11eJ1 110 00eHM CTOPOHAM
(pok-mautbl. Kpar-urrar umest auametp, pashsiid 0,75
JIaMeTpa rpoTa-irara, M peiacTansisi coOOoil IeTIo,
IPOXO/IMBIIYIO OT HHXKHETO 0J10Ka 3a (POK-MAYTOI 10
¢opiureBns. B camom opiutesHe Wik B KoHLE y dop-
LITEBHA HAXO/HJIOCh OTBEPCTHE /IS POXOja Kpar-
urrara. biioku rpora-mrara 6butM caMbIME GOJIBITHME
Ha Cy/IHE, UX JUTMHA PaBHAIaCh AMaMeTpy MauThbl. I1lTar
HaOMBAJIM C IOMOIIBIO LIMUJISA, O3TOMY TaJIPEll J10JI-
KeH ObLT IMETh COOTBETCTBYIOLYI0 UTMHY. [Tocie 00-
TAMMBAHUSA TAJIPEI YKJIAbIBAIH B OYXTY H IOJIBCILIMNBA-
JIM TIOJ1 HWKHUM OJ10KOM irara. Ha rosutannckux cy-
J1aX TaJIpert yUTMHSIH CIIEUHATIbHBIM TPOCOM, KOTOPbIi
MPUMECHSICA JUIS TATH BaHT. Eciin se BMecTo 6J10KOB
HCIIOJIb30BAJTUCH OOBIMHBIC HJIH KOYLLICOOpasHbIC Ioep-
Cbl, TO OHH HaXOJIHJIUCh MEKITY HOCOBBIM (hastbbop-
ToM Oaka n pok-mautoit. Illtar sxe Toraa men coboky
(pok-MauTbI, DOJIBLICH YACTBIO 110 IPaBOMY OOPTY.

busaub-1rar 66U1 ¢ 0depcamu um OJ10KaMH; LTar
HaKJIa/IbIBAJIM HA TOIE HIXKHEH MayThl OM3aHU Ha BaH-
Thl, @ BHU3Y KPEIIWJIH Y OCHOBAHUS IPOT-MA4Thl HA Bbl-
core 4 — 5 (pyros Hax namyooit. OgHa Wi Be Kpenu-
TEJIbHBIE IJTAHKH Ha MAYTE MPEISATCTBOBAJIA CKOJIbKe-
HHIO TPOCa BBEPX.
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I'py3osbie Tajn

JI1st MOrpy3KH NPHUMEHSUIH TTO/IBECHBIC IPY30BbIC
taym. VX nojiBecka cocTosiia 13 AByX Tpocos. OuH
TPOC Ha TOIIEe MPOT-MAYThl HAKJIQ/ILIBAJIK MECTIICH HA BaH-
Thl. OH UMEJT TAKYI0 JKe TOJIIMHY, KaK H BaHThl. Tpoc
OKAHYHMBAJICS ONOHOM, Yepe3 KOTOPbIii ObUT POy ILEeH
BTOpPOi Tpoc ToHHO# 0,70 TOMIMHBI BAHT. ITOT TPOC

Puc. 74. I'py3osbie Ta/IH H Kpelietne
JOHr-TaKe/b-0/10Ka

KPCIWIM HIA Y OCHOBaHHs (POK-MayThbl, WIH y €€ Map-
ca. Tarm ¢ OOJIBLINMHU JIOHT-TaKeJ1b-OJIOKaMK MJIH JIpY-
IUMH JIBY XIIKUBHBIMH OJIOKaMH TIPH IOMOILH CTPOIIa
MoJBEIMBAJIM B oroHax TpocoB. Huknuit 6J10K oKaH-
YMBAJICSA OCTPOILICHHBIM I'AKOM, 3aKPEIICHHBIM B PbIMC
Ha nayyOe. Ha puc. 74 nokasaHbl IpOBOJIKA U KpeTLie-
HHE JIOHI-TaKeJIb-0J10Ka.

Crenb-ceii-raiu

CTosTuMii TaKes1ax cTeHbl ObUT TAKKM K€, KaK U Ta-
KeJ1axK HIKHHX Ma4T, HO TOJIbKO rpouie. CTeHb-BaHThI
H LIIKEHTEJIM CTEHb-CEii-TasIeii ObLIN BIIOJIOBUHY TOHB-
e HIWKHUX BaHT. Ha OoJiblIMX aHTTIHACKHUX Cy/lax,
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No-BuIMMoMmy, B TedeHue Beero XVII B. ceil-rasin Ha-
XOIWJIUCh TOJIbKO Ha I'POT- H (POP-CTEHBraX, U PEIKO
Ha Kpioic-cTeHbre. B ominyme ot ceil-rajieil HUKHUX
MauyT, KOTOpbIE Beera OblIM ABOHHBIMH Ha OOJIBIINX
Cylax, CTeHb-CEH-TaJIM Obl/IM OnMHapHbIMK. Ha MauThi
CTCHb-CEH-TaJI1 HAKJIa/(bIBaJIM OroHaMHu. ['osutanickue
H (ppaHILly 3CKHE Cy/1a HMEJIH MTOJI0OHBIE TaJIH Ha CTEHb-
rax ToJibKo ¢ nociiegHeit yverseptu X VII B.

Crenb-BaHTbl

CTeHb-BaHTbI 3aBOJIMIIH B TAKOM K€ TOPSUIKE, KAK H
HIKHHUE BAHTBL: [ICPBY IO I1apy — Ha IpaBblii O0PT, BTO-
pyto — Ha JieBbIi U T. 1. [Ipu HeYeTHOM 4KcIIe BaHT Ha
CTOPOHE MOCJIC/IHIOI BAHTHHY HAa MAYTY HA/IEBAJIH OrO-
HOM. Bepxnue 1oepchbl CTeHb-BAaHT KPEIMIIM B BAHTAX
TaK JKe, KaK M 1oepchl Ha HIKHUX BaHTax. HukHue
I(hePChbl, HAXO/IMBILIMECS HA YPOBHE Kpasi MAPCOBOIA TL10-
[QJIKH, HMEJTH IUIOCKHE BAHT-ITY TEHChI, B OTBEPCTHSI KO-
TOPbIX 3aXOMJIM I'aKH Ty TeHC-BaHT. [IyTeHc-BaHThl —
TPOChHI TAKOH YK€ TOJIIMUHBI, KAK H CTEHb-BaHTbI, — Ha-
KJIaJIbIBAJTH IILJIArOM Ha IOJIOKEHHbIH IOINEPEK HINKHUX
BAHT U OKJICTHEBaHHBIN KaDOJIKOI Tpoc (BOPCT) M j1asiee
JIByMsi OCH3CIISIMH KPETTH/TH K HIGKHMM BaHTaM. MHorja

Puc. 75. [lyrenc-
BAHTbI @ — MPOCTHIE;
0 — nBoiinbie
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FOJUTAH/ICKHE Cy/la MMEJTH JIBOIMHBIC ITyTeHC-BaHThHl. B
9TOM CJTydae TPOC MPHXBATHIBAJICS K HHYKHEH BaHTHHE,
11U1aroM orubast BOPCT, MPOXOAMTT YEPEe3 OYKO B BAHT-
myTeHce 1odepca, CHOBa 1IL1aroM orudasl BOpPCT U Kpe-
MUJICA K ciieytouiei Bante. KperuieHue myTeHCe-BaHT K
BaHTaM IPOU3BOIIIOCH OJTHMM H/TH 1BYMs1 OeH3esisimu. Ha
pHC. 75 NPUBE/ICHBI [TPOCTbIC U TBOUHBIC [Ty TCHC-BAHTBI.

®opaynsl

DopayHbl OB TaKOH 7K€ TOJIUHBI, KAK U CTCHb-

BaHTBl. CTaBIJIM KX Ha MAUYTY MOBEPX CTCHb-BAHT. Pop-
AyHbl HaOuBasM 0pepcamu, a eciid (POpLyHbI ObLIN
CbEMHBIMH, — TO TajsIMU. ['aku Tasieit 3aBOAWIIM B
PBIMBbI HEOOJIBIIMX BaHT-NIyTEHCOB, YKPEIJIEHHbIX Ha
pyciieHsx. PpaHIly3CKHe U rOJUTaHACKHE Cy/la B OCHOB-
HOM MMeJIH CbeMHBIe (POpyHbI, KaK U aHTJIHICKHE 110
cepenunbl XVII B., a no3aHee HecbeMHble. bosbume
cy/1a Ha (poK- M rpOT-MayTax UMEJIH 1o 1Ba popayHa,
MaJible Cy/1a — 110 OTHOMY, Ha OM3aHb-MayTe OoJIbLICH
4aCTbIO ObLT TOJILKO O/1MH (hopayH. [ Ipu HeyeTHOM umc-
JIe CTEHb-BAHT U OHOM (hopayHe BaHTUHY U GopayH
uHoraa coeauusyid. FOdepcr Ha dopryHax
MUMEJTH TAaKOMH K€ AUaMeTp, Kak U odepchl Ha
mapcax. Ecin npuMensiince Tanm, To B OCHOB-
HOM C JIOHT-TaKeJ1b-0JI0KaMH. XO10BOMH KOHEI
Tasied Kpenum y 6opTa Ha Koesib-HareIbHoii
IUIAHKE WM Ha CaMOM TPOCE IO/ HIKHUM 0J10-
koM. OcTasimiics KoHell cobupanu B OyXTy U
NoJABeIIMBaIM y Tasieil. Tamm cbemHoro ¢opuy-
Ha M300paxkeHbl Ha pUc. 76.

Puc. 76. Huxxnuii konen cbeMHOro
¢opayna ¢ TansiMu.
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u) K) a) M)

Puc. 77. Taau pop-crenp-witara:a — 10 1600 r.;6 —
ronnaunackue, 1600 r.; 6 — anrmiickne, 1630 r.; 2 — anrmiic-
kne, 1655r.;0 — narckne, 1650 r.; ¢ — rosuianjackue, 1665 .,

e — anurnumiickue, 1660 r.; 3 — anramiickue, 1670 r.;

u — ronanjackne, 1670 r.; k — cdpannysckue. 1690 r.;

4 — anraniickue, 1690 r.: » — anramiickue, 1700 r.
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Crenb-11Taru

CTeHb-IITard HAKJIA/ILIBAJIM HA MAYTaX Ha CTeHb-BaH-
Tbl. OHH, KaK U HWKHHUE LITard, ObUIM C MyCHHI'AMH.
Pop-CcTeHb-1ITAr MPOBOANIN Ha OYLINIPUT, FPOT-CTEHb-
mrar — K (pop-mMapcy, a KprioHc-CTeHb-1UTar HIH K IPOT-
MapcCy, WK, pa3/ic/IuB Ha [Ba KOHLIA, K KOPMOBbBIM BaH-
TaM IpoT-MayThl. POP-CTEHb-LITAr OOTATHBAJIM CJI0MK-
HBIMH TAIAMH, HMEBIIMMH MHOTO Pa3HOBHIHOCTEH.

Dop-cTeHb-1UTar-TajIu 1aXKe Ha OTHOTHITHBIX Cy/1aX
NpoBOAN/IM pa3indHo. B konue XVII B. Tanm cranum
HECKOJIBKO TIpouie (puc. 77). XonoBoH KoHell Tajiei
(pop-cTeHb-1ITara Kpernuim Ha yTKE Ha HWKHEM KOHIIE
OyLUIpUTA HIIH, pexke, Ha KO(deTb-HareJIbHOM TUTaHKe
¢danbmbopra daka.

['poTr-cTeHb-1ITar ObUT HAJIOYKEH Ha TOT CTCHBIM M1ET-
JIeH, OTOH KOTOPOH YIHPAJICst B MyCHHI, caMa e MeTJIsi
MPOXO/IHJIa BHE JIOHra-cayiiHros. Llrar wesn yepes Ha-
PaBJIAIOLIHIN OJIOK, YKPETJICHHbII Ha BEPXHEM KOHIIE

Puc. 78. [IpoBoaka rpor-cremnn-
mrara Ha (ook-maure

(hoka-mrrara psaaoM c nany6oit Mapca, a 3aTeM — TI0-
3a/11 (pOK-MauThl Ha NaTy0y W 3aKaH4YMBAJICS TaJISIMH,
raK KOTOpbIX y IIIOpa MayThl Kpenuiics 3a puiM. B pen-
KHX CJTy4asiX LITar Mpu MOMOoLH 10(hepcoB U OJIOKOB
Kpenuiics Ha ¢pop-Mapce. [IpoBojika rpoT-cTeHb-1Ta-
ra Ha (pox-mauTe u3o0pakeHa Ha puc. 78.
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2) 0)

Puc. 79. Kpenenne kpioiic-cTenb-1Irara Ha rpora-panrax:
a — aurmmiickas ¢opma, 1620 r.;6 — roananackas popma,
1630 r.; 6 — roananackas popma, 1650 r.; 2 — ronanackas

¢opma, 1660 r.,0 — auraniickas popma, 1665 r.

Bo Bropoii nosioude X VII B. kproiic-CTeHb-1rrar rno-
cpenicTBOM IoepcoB WiTH OJIOKOB KPETTiIH Ha rpoT-Map-
Ce WIH, pexKe, C MOMOLLBIO TajlcH — Ha najtyoe. Ume-
JIOCh HECKOJIBKO Pa3HOBHIHOCTEH MPOBOJIKH KPIOHC-
CTEHb-LUITAra, aHaJIOrHYHbIX IIPOBOIKE U 3aKPEIUICHHUIO
(bop-crenb-1rrara. Kak BuiHO U3 puc. 79, cocraBieHHO-
IO 110 KapTHHAM 1 MOJIEJISIM TOTO BPEMEHH, KPEeHC-CTEHb-
LITar P IIPOBOJIKE K KOPMOBBIM IPOTa-BaHTaM JIeJTH-
JIH PA3/IMYHBIM 00pa3oM: 4eM DoJiee paHHEei OCTPOIHKH
CYIHO, TEM [IPOBO/IKA KPIOHC-CTEHb-IIITAra, TaK e Kak
1 (pop-cTeHb-11ITara, C0KHee.
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bpam-BaHTbl

BpaM-CcTeHbI'M MOXOIWIM Ha CTEHbI'H, HO ObUIH KO-
poue u ToHble. Ha kaxaoil ctopoHe OpaM-CTEHbI'H
MMeJIach TOJIBKO OJIHA [Tapa BaHT ¢ IoepcaMu U TOJIb-
KO O4eHb OOJIbIIME Cya UMEJIH 110 TPU Napbl BaHT.
IOdepcbl Opam-BaHT 1O MameTpy ObUIA B J[Ba pa3a
MeHblIe 10(hepcoB HIKHUX BaHT. B ciydae ycTaHOBKH
¢dhopayHOB nocsieiHue ObLJIM TaKOH YK€ TOJIIIHHbI, KaK
BAHTBI, 1 OKAHYMBAJICD WIH TAJISIMU, WK 10(pepcamu,
YCTaHOBJICHHBIMH Ha PYCJICHSIX.

bpam-mraru

bBpam-1raru He IMeJIM MyCHHIOB, @ HAKJ1a/IbIBAJIUCh
Ha TOIbl MAYT UIMHHBIMHK OroHamu. Pop-bpam-mrar
1es1 K 0J10Ky Ha cajiiHre 0JIMH/1a-CTEHbI'M M OKaHYH-
BaJICsl TAJISIMH Ha Mapce OJTMHIa-CTeHbIH. [ poT-0paM-
LITAr HarpasJsUIcs K OJIOKY, YKPETUIEHHOMY Ha JUTHH-
HOM CTPOIIE O] CAJTHHIOM (pOP-CTEHBIH, H OOTATH-
BaJsicsl TaJIIMH Ha op-Mapce. Kperienue mrara Ha
CTEHbI'e INPH MOMOILIK OJIOKOB WK 10QepcoB Ha-
OJn01a710Ch pexKe.

biMHaa-cTeHb-BAHTDI

Crostunii Takesia)k OJIMHIA-CTEHbI U COCTOS M3 BAHT
1 Oakiurara TosmpHoi coorseTcTBeHHO 0,16 1 0,20
JAMamMeTpa rpota-wirara. /lpe BaHTHHBI, a y O0JIbIIHX
CY/IOB TPH, OKAHYUBAJIUCh I0()EPCAMHU, TAKUMH IKE, KaK
1 10(pepcebl OpaM-BaHT.

3aMeTHUM, 4TO TaJIpenbl ObLIM BIIOJIOBUHY TOHbILE
BaHT. Ha Mapce 1o¢pepchl Kpenuimeh B BAHT-ITy TEHCAX,
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Puc. 80. Bant-nyrencel 01Mn1a-cTeHbrH

KOTOPBIC B CBOIO OUEpe/Ib 3aKPEILIs/INCh Ha Oy1IIpH-
te. Ha puc. 80 u3obpaxeHel Mapc M BaHT-ITYTEHCHI
OJIMH/1a-CTEHBI'U.

baunaa-crenp-0aKmraru

bakurrar Toxe uMest Lesiblid psaa pa3HOBHAHOCTEI
npoBokH (puc. 81). OH HaKJ1a/IbIBAJICSs OTOHOM Ha TOI
OJIMHAA-CTEHbIH, OITUPAJICS HA 3a/(HIOI0 KPACIIHILY ca-
JIMHTA ¥ OOJIbIIEH YacThIO 11eJ1 K (poKa-1urary, a MHOr-
Ja ¥ K (pop-CcTeHb-1ITary Wi K 000MM BMecTe.

AnanyTtu

YT10o0bI M30€KATH 3aALCIUICHUSA MapCeIAMH 3a Map-
Chbl, MEXKIY MepeHeH KPOMKOH Mapca ¥ HITarom
yCTAHABJIMBAJIN aHAITyTb. AHAIYTh COCTOsLIA M3 He-
CKOJIbKHX TPOCOB, 3aKPEIUICHHBIX B [IPOCBEPJICHHOM Kpae
MapCOBOIi IJIOLIA/IKH U TPOXOIUBLIHMX Yepe3 JepeBsiH-
HBII1 OPYCOK € OTBEPCTUAMU — aHaITy Th-0J10K (pHc. 127).
AHarnyTb-0JI0K TaJISIMH KPETTWTH K 1Tary (puc. 82).
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Puc. 81. bannaa-crens-6akrar: @ — anramiickas popma,
1620 r.: 6 — roananackas ¢popma, 1630 r.: 6 — rosnamnackas
¢popma, 1680 r.; 2 — anramiickas opma, 1700 .

Puc. 82. Ananytn



IlepTni

[lepramu Ha3pIBaJIM TPOCKI, POXOAMBLIKE [10]] PESi-
MH Ha pacCTOSIHUH OKOJIO 2,5 yTa U npeiHa3HaYeH-
HbI€ J1J151 IOJIIEPIKKH KOMaH/Ibl IPH yOOpKe napycos 1
B3s7TUH pHoB. [TepThl HIDKHUX peeB uMes TommHy 1,75
JI0iMa, Ha BEPXHUX PesIX OHH ObLUTH HECKOJTBKO TOHBILIE.
[To-BrmmMomy, neptel nosiBumcsk rocsie 1640 r. u BHa-
yaJjie Jinib Ha HIKHUX pesx. [locne 1680 r. ux yc-
TaHABJIMBAIOT HAa Mapca-pesiX, a K KOHIY CTOJIETHSA Ha

Puc. 83. [lepTol Ha pee

BCEX pesiX, 3a HCKJIIOYEeHHEM OeruH- U 60BeH-0JIMHIA-
peeB. OMH KOHEI nepTa OrOHOM HaJeBajiM Ha HOK
pes, a Apyro# Kpenuim Ha pee 3a Ma4Toi nocJie Kpe-
MUTEJIbHBIX [UIAHOK, MIO3TOMY Y MayThl 06a nepTa re-
pekpeumBaMch. CpeiHue YacTH NepT MOUIe PHKUBa-
JIUCh NOANEPTKAMH — BEPTHKAIbHBIMH [IPOMEKYTOY-
HBIMH Tpocamu. KperieHne nept Ha pee u306pakeHo
Ha puc. 83.



BEI'YUUM TAKEJIAJK U TIAPYCA

B ery4uii TakeJ1aX MpsiMbIX
NapycoB COCTOSLT U3 TPOCOB, C MOMOIIbIO KOTOPBIX YII-
paBJsU pesiMu: (aJIoB [UIA MOAbEMA H CITyCKa peEB,
pakc-Oyresieii ¢ TaJIsIMH U151 IOATATMBAaHHSA pEeB K May-
T€, TOTICHAHTOB JUIAl yIEP)KaH!sl pEEB B TOPH30HTA/IbHOM
IUTOCKOCTH WJT OTOIUTMBAaHHUS UX, OpacoB Juist I0OBOPa-
YHBAHUS PEEB, — U TPOCOB, HEMOCPEICTBEHHO 00CITY-
»KMBaBIIMX napyca. K Takum TpocaM OTHOCHJIMCh: LIKO-
TBI [UIsl PaCTArMBAaHUsI HIHKHUX (LIKOTOBBIX ) YIJIOB Ia-
PYCOB, I'MTOBBI, C ITOMOILBIO KOTOPHIX NOATATHBAIOT
IIIKOTOBBIE YIJIbI K pesiM ITpH yOOpKe NapycoB, rOp/IeHH
JIJIs1 IOATATMBAHMS IAPYCHHBI K pesiM, OYJIMHH JUTs OTTS-
rUBaHUs1 HABETPEHHOT'O Kpast [1apyca IpH KpyTOM BETpe
¥ TAJICHI U151 Y/IePsKaHUs1 IIKOTOBBIX YTJIOB CIIEPE/IH.
J1o Havas1a OCHACTKU MOJIEJIH HA/10 THIATEJILHO ITPO-
CMOTPETb COOTBETCTBYIOIIME Pa3/Ie/Ibl KHUIH, YEPTEXK
MapyCHOCTH MOJICJIU U TUIaH [TPOBOIKH OEry4ero Taxe-
naxa (em. npuwioxenue 11T). I1pu 3T70M HagoO UMETH B
BHJ1Y, YTO Ha IUIAHE [TAPHBbIE CHACTH YKa3aHbl TOJIbKO Ha
OJIHO¥ CTOpPOHE: TONEHAHTHI K Opachl — Ha JIEBOM, THTO-
BbI, IIKOTBI U OYJTMHH — Ha IPaBOM. Y XOI0BBIX KOHIIOB
MOKa3aHO TOJILKO MX HampasyicHHE. [LJ1st HarsHoOCTH
BOOPY)KEHHE Ha MAYTax MPUBEIEHO Pa3IeJIbHO, II03TO-
MY BCE, 4TO M300paKEHO Yy IPOT-MaYThl, COOTBETCTBEHHO
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beryunii Takenax Tpexmaurosoro cyana XVII .

Hocosas yacTtb

dok-MauTa

KOJI-BO €Il KOJ-BO €1l I'por-maura KOJ-BO el busanb-mauta KOJI-BO €ll.
Brnun ®ok I'pot busaub

Pakc-Oyreib 1 Pake-Oyreab ¢ TansimMu 1 Pakc-Oyrenb ¢ Tansimu ! Pakc-6yrenb ¢ Tansamu 1
dan 1 ®@an 1 ®@an | Dan 1
ToneHaHTsl 2 TonexnaHTs! 2 ToneHauTtbl 2 Hdupuk-dan 1
bpacsbi 2 Bpacsi 2 Bpacht 2 Uikor 1
HIkoTb! 2 LlIkoThi 2 LkoTHI 2 Fanc-tanu 2
uToBbI 2 'MTOBbI 2 uToBBI 2 lopnenn 8
bbik-ropaexu 2 Bynuuu 2 Byaunu 2

Bbik-ropaeHu 2 Bbik-ropaetu 2

Hok-ropaexu 2 Hok-ropaesu 2

Tancwl 2 [ancei 2

bom-6amHa dop-mapcen ['pot-Mapcen Beruu-peit

Pakc-Oyrens 1 BoiHTpen 1 BoinTpen 1 Pakc-6yrenb 1

Dan

Pakc-6yrens

Pakc-06yrenb

ToneHaHTs

ro




LO1

ToneHaHTwbl 2 ®dan 1 ®dan 1 Bpacsl 2
bpacwi 2 ToneHaHThl 2 ToneHaHThl 2
UkoThi 2 Bpach! 2 Bpacsi 2
I'mTOBBI 2 L koTs 2 Hxotsl 2
I'uroBBI 2 FuToBBI 2
bynuun 2 byaunn 2
bbik-ropaeHn 2 bbIK-ropaexu 2
Hok-ropaexnn 2 Hok-ropaenu 2

®op-6pamcenb I'por-6pamcens Kproiicenb

Pakc-6yrens | Pakc-6yrens 1 Pakc-6yrens 1

Pan 1 Pan 1 Dan 1

ToneHaHTbl 2 ToneHaHuThl 2 ToneHaHThI 2

Bpacsi 2 Bpacui 2 Bpacsl 2

LIKoTbI 2 LI kotnl 2 kot 2

I'uroBbI 2 I'mToBbI 2 I'uToBbl 2

Bynmunn 2 byanun 2 ByauHu 2

Mtoro 22 47 47 31

B ¢ er o 147 cHactein




OTHOCHTCS M K (hok-MayTe, m HaobopoT. Ha pok-maure
MOKa3aHa Nepe/iHss CTOPOHA [1apycoB, Ha POT-MAYTe U
Ha OJIMHa-CTeHbIe — 3a/IHeAsA, OU3aHb e MoKa3aHa cOo-
Ky. MayTbl M KOPITYC BBITSIHY ThI B BBICOTY.

Kperuienne 6eryyero takesiaxka oka3aHo B [pHIIOKe-
HuH 1V, riie n3o0paykeHa v IMpOBOJIKA CTOAYETO TaKe 1axKa.

beryuuii Takesiaxx Tpexmayrosoro cynHa B XVII B. B
OCHOBHOM COCTOSUT U3 CHACTEH, TIEPEYHCIICHHBIX B TA0JHLIE.

®ok u rpor

danpl

HinkHue pen notHuMasu ¢ IoOMOILLBIO TPOCOB pa3/Iny-
HbIMH criocobamu. B Havyasie XVII B. Hanbosbiniee pacripo-
CTpaHEHHUE MOJTY YA CIIeTyIOoIast poBojika (puc. 84, a):
JIBAa KPETNKUX TPOCA, 110 TOJIMHE PABHBIX [POTA-BAHTaM,
KPEIHJIKCH 3a PEid, 3aTeM IIPOXOJINIIH YePe3 LIKHUBBI, yC-
TAHOBJICHHBIC B YUKCAX, U 3aKAHYMBAJTUCh TAIIMU, TAKH
KOTOPBIX ObUTH 3QJI0/KEHBI B PbIMBI [1032/TH MAYTHhL.

[To3:xe BMECTO ABYX TPOCOB CTaJIM YIOTPEOJIATDH
OJIMH, KOTOPBIHA BUCEJI NETVIEH 33 MAYTOH. ITOT TPOC
HasbiBasics peroM. K pery nojsemBaim nin oObIYHbIH
MHOT'OLIKUBHBIN OJI0K, WJIK pell NPOBOAUIIM YEPE3 OT-
BEPCTHE B BEPXHEH 4aCTH JBYX- WM TPEXIIKMBHOIO
0J10Ka (rap/esib-0J10Ka ), COEIMHEHHOIO C COOTBETCTBY-
IOLIAM KHEXTOM TaJipernioM (rapaesieM). Eciu rapiests
KpPEeNUJIM B ppiMe COOKY KHEXTa, YMCJIO LUKUBOB B rap-
neNb-0JI0Ke U B KHeXTe ObUIO OIMHAKOBBIM. EciH ke
rapaesib Kpernuid y rapiesib-0Jioka, To 610k umes1 Ha
OJIUH KB MEHbIIIE, YeM KHeXT. B OosbimHcTBe City-
4aeB KHEXThI 100aBOYHO MMEJTH CBOOOIHBIH LLIKUB, 4TO-
ObI Ha LITTHJTb MOYKHO OBLIO B3SITh M JIPYTHE KOHIIbI, Ha-
npuMep creHb-BeiHTpen. TosHa rap/iesis cocTasJisi-
na*/ TomuuHel pena (puc. 84, 0, 6).
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B teyenne XVII B. Ha rosutanickux cy/1ax v cyjax
OOJIBIIMHCTBA APYTMX MOPCKUX [I€PKaB KOHTHHEHTA
(hasibl IPOXOOMITH Yepe3 0COO0 BBINOJTHEHHbIE 33eTbro¢-
Tol. B ruieyax 33esbrogrra Oplin Bbipe3aHbl KHITb — 00-
PO3IKH, ITPEMATCTBYIOIIME COCKAJIb3bIBAHUIO PEra.

B nepenneii niockoit yactu 33esibrogra pen npo-
XOHJI 4epes CrelHaIbHOE OTBepCTHE (eM. pHC. 84,8).
Ha anrymiickux cyaax oH NMpoXoauJl HE Yyepes 33el1b-
rogt, a yepes WKUBbI B YHKCcaXx; rocsie 1650 r. Ha aHr-
JIMICKHUX Cy/1aX MPUMEHSIIOT IPYTroi crocod MoiBeCKH
PEEB: Ha pee Kpenuy OOJIbILION IBY XILIKMBHBIN OJI0K, a
110 0OEHM CTOPOHAM MayThI HA/l JIOHI'a-CaJTMHTaMH T10]1-
BELIMBAJIH OJIHOMIKHBHBIE OJ10KkH. PaJ1 ObLJ1 BIUIECHEH
B CTPOIT OJTHOr0 0JIOKa, IPOXOAHII uepes OJIOK Ha pee
M Yyepes IPyro OIHOIMKHMBHBIA OJIOK 11eJT OKOJIO May-
Thl Ha najiy0y, rae OKaH4YMBAJICA WJIM TAJIAMHU, WU
nasiee wes K knexry. Jlpyroi ¢as, He n300pakeHHbIi
Ha pHc. 84, 2, TPOBONIIN TAKKM Ke 00pa3oM, TOJILKO B
MPOTHBOIMOJIOXKHOM HarpasJieHUH. Masibie cyzia iMesTi
Ha pee OJHOIUKHBHBINA OJIOK M TOJILKO OJUH OJIOK Ha
Maute (puc. 84,0).

B xonue XVII B. OosiblMe aHIJIMHACKKE Cy/1a UMe-
JI 1BOMHBIE (DaJibl Y HUIKHUX PEEB: JIBa JIBY XIIKUB-
HBIX WJIM TPEXIIKUBHBIX OJI0Ka Ha pee U 10 OIHOMY

Puc. 84. Pazimunbie npoBo/aku dasios pees
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TPEXLIKMUBHOMY OJIOKY Ha Ka)KIOH CTOPOHE MauThl.
daj HauYMHaJICA NETIICH Ha pee, TPOXOANIT Yepes /IBa
0J10Ka ¥ KpenuJicsl Ha OureHre noja Maytoi. Tosimna
(patos cocrapisina 0,90 Tonmmunel BaHT (puc. 84, ¢).

Pakc-0yrenn (Tpocosblii GeiicyT)

Pakc-6yresib coCTOSIT U3 IBYX WUITH TPEX PSIJIOB J1e-
PEBSIHHBIX IAPHKOB — PAKC-KJIOTOB, HAJIETBIX HA paKc-
TPOCHI. Pakc-TpOCHI ¢ OTHOM CTOPOHBI OBUTH CODpaHbI

Puc. 85. Pakc-06yreb

BMECTE U YKPEILUICHbI Ha pee, BTOPbIE K€ MX KOHIIbI OT'H-
OasiM MayTy U Ha IPYTroii €e CTOPOHE CIJIECHUBAIIHCE C
TPOCOM, KOTOPBIH LIEJT Ha [TaTy0y Yepes KOy, YKperl-
JICHHBII Ha pee. Tpoc okaHUMBaJICS TAJIAMH, 3aKPETUICH-
HBIMH TIepe/] MavToM. Tamm nomorasm ociabuisTh pakc-
OyreJib IIpH ciiycKe pest Ha nayryOy. Pakc-KJ1oThl By X-
WIH TPEXPSAAHOro pakc-0yresis OTACNISUIMCH OJMH OT
JIpYTroro MjacTHHKaMH — PaKC-CJIM3aMHU. Y Tpexpsiji-
HBIX paKc-Oyresiei paKc-CIIM3bl IMEJTH JUTHHY , PaBHY 10
JIMAMETPY pest, HJTH ObLIX eLe HEMHOT'0 JUTHHHee. Pakc-
OyreJsb nokasaH Ha puc. 85.
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TonenanTtsl

ToreHaHTBI COCTOSUTA U3 TAJICH, PacroJIOKEHHBIX
MEXKTy MadTOIi 1 HOKaMH pest; XOI0BbI€ KOHIIbI TaJIeH
UM Ha TaTy0y. BIIOKH y MayThI [PU MOMOILN THHHBIX
CTPOIOB KPEMIWIH K NeTie mrara, OJIOKH JKe Y HOKOB
pest Ha aHTIMICKUX Cy/1aX OBbLITH OCTPOILICHbI COBMECT-
HO ¢ OJI0KaMH MapcesTb-IKOToB. Ha rosutaiackux cy-
J1aX ¥ CyJ1aX JIPYTUX MOPCKHX J€piKaB KOHTHHEHTA Bep-
XHHE U HIKHAE OJIOKH TONEHAHTOB ObLTH 0CODOH (op-
Mbl, JUIMHA X cocTaBiisbia 1,75 qnamerpa pest.

Puc. 86. Tonenanrbl: a — anriauiickas npoBoakKa;
6 — rojlanacKas IpoBOJKa.

B konie X VII B. BepXHue OJI0KH KPEIWIIH [0/1 33€/Tb-
rodrom wim B o0yxax Ha HeM. ToJimHa TONeHaHTOB
cocrassisiia 0,40 TOIMHBL FPOTA-BaHT, a UX LIKECHTEJICH
0,50 Tomuubl BaHT. Ha puc. 86 npuseaeHbl aHIJIHIAC-
Kasi ¥ FOJUTAHJICKasi CXCMBbI TPOBOJIKH TOIEHAHTOB.

bpacni

B reuenue Bcero XVII B. npoBojika HUKHUX Opa-
coB He usMensutach. lllkenTesn OpacoB HAYMHAJIUCD
OrOHAMH Y 3aIJICYHKOB HOKOB peid. JlyinHa mKeHTe1st
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coctanJisiia 0,40 numnel pes, a ero TommuHa 0,70 Tos-
ILMHbBI FPOTA-BaHT. B HM)KHEM KOHLIE IUKEHTEJIsI HaXO-
JIAJICA OTHOUIKUBHBIH OJIOK, JUTMHA KOTOPOT'O COCTaBIISA-
na 0,66 quameTpa pesi. biiok oroHom yjepikuBasicst Ha
CTOHOPHOM KHoIle LikeHTes1s1. Yepes 31oT OJ10K nporyc-
KaJics X00BOH KoHel Opaca. Kopennoil konen ¢oka-
Opaca kpenmics Ha rpota-luTare. Heckosibko Hinke Mec-
Ta KPEIUICHHs Ha 11ITare HaXOIMTHCh [1Ba HAMPABJISIOIIMX

/ @w

Puc. 87. ®oka-6pac Puc. 88. I'pora-6pac

0J10Ka, yepe3 KOTOpbIE XOTOBBIE KOHIIbI OpacoB Mpo-
XOWJIM Ha najryOy, rjie ux Kpenusin y OopToB Ha Ma-
JbIX KkHexTax (puc. 87). TosmmMHa X0/10BOro KoHIa
Opaca cocTasiisiyia [MOJIOBUHY TOJIIIMHBI BAHT.

Kopennoii konel1 rpora-Opaca Kpernwicsi B ppiMe Ha
BHEIIHEH CTOpOHE OopTa psiioM ¢ TpaHiieM. Heckosib-
KO BBIILIC 3TOrO MECTa, y PEJIMHIOBBIX CTOEK, HAXOIHJI-
s HanpasJistion it 6s10k. MHoraa 3To 601 npocTo Bpe-
3aHHBIN B (GaJIbIIOOPT LIKKUB, Yepe3 KOTOPbIH IPOBOJIX-
JIX XOJI0BOHM KOHELl. DTOT KOHELl KPEIWJIM 3aTeM Ha
O6oproBoM kHexTe. I IpoBojika rpora-Opaca usobpaske-
Ha Ha puc. 88.
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LIIkoToBbIE YIIBI

B HWKHUX yry1ax mapyca — IKOTOBBIX YIUIaX —
HaXOWJIUCH OJIOKH IIKOTOB M TUTOBOB, @ Y HHXKHUX T1a-
PYCOB — ¥ OJIOKH rajicoB. [‘anchl IMeJTH TaKylo JKe TOJI-
IIIUHY, KaK ¥ BAHTbI, WKOTBI — 0,75 TOJIIMHBI BAHT U
rutoBbl — 0,50 TosmmHbI IKOTOB. J[J1MHa Os10Ka IIKoTa
paBHsLI1aCh JMaMEeTpy pest, a OJ10Ka rUTOBa — OKOJIO

Puc. 89. biiokn mikoToB: @ — nis napyca
6e3 ODonera; 6 — s napyca
¢ GoHeTom

0,66 qameTpa pest. [{Ba OJ10Ka Kpeniii B OFOHE ILIKO-
TOBOI'O yrJjia [apyca npu NOMOIIH CTPOIOB, a raJic —
MOCPEACTBOM CTOIOPHOro KHoma. Eciu napyc Hec j1o-
OaBounblii napyc — OoHeT, TO OJIOKH IIKOTOB ObLIN
JIETKOChEMHBIMU. B 3TOM cityyae ¢Tporn mKoToBOro
0JI0Ka MMeJT iBa KOHIA, U3 KOTOPbIX OJINH OKaHYMBAJI-
Csl OTOHOM, a Ipyroi — kJieBanToM. Ha puc. 89 noka-
3aHbl IBa BapHaHTa 0J10Ka LIKOTOB /U151 Itapyca 0e3 0o-
HeTa U ¢ DOHETOM.

5. 3ax. 1524, 113



I'urosni

KopenHoi KoHel ruToBa Kpenuiik Ha pee Ha pac-
CTOSAHMH '/, TIOJTOBHHBI JUTMHBI pest 1unioc 2 dyTa, cum-
Tas OT Cepe/IMHbI pesi K HOKY. Jlaiee ruToB 1west yepes
0JI0K B IKOTOBOM YTUTy, BO3BpalLaJicsi 00paTHo K 6110-
KY Ha pee, 110 BEeJIMYHHE TAKOMY 7K€, KaK H OJIOK B KO-
TOBOM YIUIy, U PACIIOJIONEHHOMY OJIIKE K cepejinHe
ped Ha 2 yTa, YeM MeCTO KPeryiCHHst KOPEHHOTIO KOH-
[1a; 3aT€M PHTOB ITPOXO/INJ1 YePEe3 JUTMHHBINA BaHT-KJ10-
TCHb, ITPUHANTOBJICHHBIH K BAHTHHE MOCEPEMHE ¢
BbICOTDBI, U OKaHYMBAJICs HA peJIMHrax 0aka oKoJIo re-
PCIIHUX BaHT, I/I€ €r0O U KPEIHJIH.

Tancel

[Ipocreiiyio npoBoaky umesiu raiacsl. OT mWKoTo-
BOI'O yIJia raJiChl Yepe3 HarpasJIALIee YCTPOUCTBO
LM BHYTpb cynHa. Tam ux kpenuiam Ha 60pTOoBOM
kxexte. B Hauane XVII B. Hanpasssioulee ycTpoicTBo
y (pOKa-raJicos COCTOAIIO U3 Opyca ¢ ABYMs1 OTBEPCTHSI-
MH Ha KOHILIE, YKPEIUICHHOTO Ha KHABUI'€/Ie IaJIblOHA.
Oxkos1o 1630 r. 1o KHABAMIEIOM YCTaHABJIHBAIOT
«OYKM» C ABYMSs1 OTBEpPCTUsIMH. B cepe/inne crosierus
raJiblOH CTAHOBHUTCS BCe 00JIee KPYThIM U TI03TOMY OT-
BEPCTHA NIPOCBEPJIMBAIOT B caMOM KHsiBiMreie. Ha an-
FJIMACKHX K€ Cylax MEX/y IaJIbIOHHBIMH peresisiMu
ObLa yKperuleHa J10CKa ¢ OTBEPCTHEM, Yepe3 KOTOPYIO
1 npoxou rajic. Msmenenne npoBoaku hoxa-rajicon
¢ 1600 no 1690 r. nokazano Ha puc. 90.

J1s rpora-rajica nepBoHa4yaIbHO B OOPTY yCTaHaB-
JIMBAJIM TOJIBKO JICPEBAHHBIC IUIMThl — FaJIC-KJIAMIIbI,
yepes OTBEPCTHA KOTOPBIX U POXOou/H Tpockl. [Tozwe
rnepes1 rajic-KJ1aMramu CTajld pasMellaTh BePTHKAIbHBIC
OQJIK¥ € OTBEPCTHEM WM LIKUBOM, YTOOBI TasIC riepes
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a) 0) 6) 2) % 7

Puc. 90. Iposoaka oka-rancos:a — 1600 r.;6 — 1630 r.;
6 —1660r;2 — 1690 r.

BXO/IOM B raJIC-KJIaMIT MMeJT MCHbILHUIT u3iiom. Bo Bro-
poii nostoune X VII B. rajic-ky1amibl yKpaniaim Beipe-
3aHHBIMH JIbBHHBIMH WJIH [IC/TH(PUHBUMU FOJIOBAMM.

HIkoTsl

PoKa-IIKOT KPEerwIn Ha HOPTY B pbIMe, YCTAHOBIIEH-
HOM Ha GapXxoyTe MoJ1 TopTaMH BepXHei naryOwl, He-
CKOJIbKO Briepesin rpoTa-pyciieHeit. [locse 610ka doka-
HIKOT Yepe3 IKUB-TaT CO NIKMBOM B DOPTY, pacoJio-
YKEHHBIH HECKOJILKO BBILLIC H 103311 MECTA KPETUTCHHS
pbIMa, IPOXOJIMJI BHYTPb cy/iHa. KopeHHOit koHel rpo-
Ta-IIKOTA KPEIKJIM B phiMe Ha DapXoyTe Ha/l BepXHEH
Nary00ii, HECKOJIbKO Briepeu rajieper. Ot 6J10Ka 11Ko-
Ta IpOTA-IIKOT Yepe3 IIKUB-TaT LeJ BHYTPb CY/IHA.
MHorma nepel WKUB-raTOM TPOC MPOXOJUI Yepes
Harnpassionuii 6s10k. [Tpososka doka- u rpora-iko-
TOB IIpUBeJIcHa Ha pUc. 91.

—

Puc. 91. ITpososika mkotoB: ¢ — poka-mKkora;
6 — rpora-mKora.
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doxa-OyTHHH TPOBOINIIH K OJIOKaM, YKPEILJICHHbIM
Ha OyuirpuTe 0Ko0J10 (poKa-1ITara, M OTTy1a — K Ko-
¢eb-HarenbHOIl 11aHKe 6aka, rae ux u Kkpenuiu. ['po-
Ta-0yJIMHH BHAYAJIE TOXKE UM K OYILNPUTY, KOTOPbIH

Puc. 92. Kanundac-6.110k
1S 00 TArHBaHHSA
rpora-oymns

B T¢ BpeMeHa Obu1 oueHb KpyThiM. Okosto 1625 1. 6110~
KH J1J151 [IPOBOJIKU I'POTA-OYJIMHEH YCTAHABIMBAIOT HA
KOPMOBBIX BaHTaX (POK-Ma4Thl HJIK HA KOPMOBBIX Pe-
JimHrax 6aka. [locsie 1660 r. rpoTa-0yJiMHA IPOBOAAT
K O0JiblIOMY KaHu(pac-0510Ky y nsipTHepca GoK-May-
Tbl (puc. 92).

B nauasie XVII B. unciio improitoB y OysiHeii Obu1o
O4€eHb BE/TMKO, BIIOCJICICTBUH OHO YMEHBIIIAJIOCH JI0 JIBYX

— - e - ——— - ——— e e - -

Puc. 93. LiInpioiiTe: 6ynnnei
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WIH TPEX LUMPIOHTOB Ha (poke u Tpex Ha rpote. Hnproii-
ThI TPOXOIWITH YEPE3 BIUIECHECHHBIC OMOHBI HUIH KOYLIH H
perke yepe3 MasieHbkue 0J1oku. Tosmuna OysvHei co-
crasyisiia 0koJ10 (0,40 TOIIMHBI COOTBETCTBYIOLIMX BAHT,
a WX IIPIOUTHE ObUTH HEMHOro ToHble. Kperienne
LWITPROITTOB OYJIMHE# NpUBeIeHO Ha pHC. 93.

lopaenu

Pasnnuaior OblK- 1 HOK-ropicHH. B To Bpemst Kak
OBIK-TOPACHH KPEIWIM K HHXKHEIl KpOMKe mapyca —
HIDKHEH [IIKaTOPHHE,, HOK-TOPACHH KPEITHJITH K DOKOBbIM
IKATOPHUHAM I10 OJTHOMY HJIH 110 [[Ba Ha KaXJ10ii CTO-
pOHE napyca.

Puc. 94. LlnpioiiTei
ropaenei

B navyane XVII B. HOK-TOpA€HH NPHKPEIIISTHCH K
OOKOBBIM IIIKATOPUHAM € TOMOIIbIO MHOTOYHUCIIEHHBIX
mmpioiToB (puc. 94). Hok-ropaenn npoxoausiu ¢ re-
penHeit U 3aiHeH CTOPOH napyca, Hajl peeM pas/iBauBa-
JIMCh M KayK/Iblil KOHELl IIIPIUTaMHU NPUKPEIUISIICH K
mkaTtopuse. [Tocyie 1650 r. ci10:KHbIE TOPAEHH BBHITEC-
HsTIOTCs IpocThiMU. [locieiHue Ha aHMIHICKUX Cy/lax
COCTOSUTH M3 OJIHOTO WJTH ABYX TPOCOB, IIPUKPEIICH-
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Puc. 95. Hok-ropaenn: @ — anramiickas chopma;
6 — xouTunenTanbnas popma

HbIX K KPEHI'€/IbCaM y LIKATOPHUHBI M TIPOBE/ICHHBIX HA
nasy0y yepes HarpasJIsoLnme OJI0KK Ha pee U o1 Map-
com. Ha cyznax cTpaH KOHTHHEHTa HOK-TOPJICHHU Y pesi
MPOXOJNJIH He yepe3 OJIOKH, a Yepe3 IIKHBbI, YCTAHOB-
JICHHBIC C IEPEAHECH CTOPOHBI Pesi.

OcoOEHHOCTH TPOBOJIKK HOK-TOPACHEH Ha aHIJIHI-
CKMX CyJaX [0Ka3aHbl Ha pHC. 95.

BbIK-ropaeHH Kpernuin K HUKHEH LIKaTOPHHE napy-
ca U yepe3 OJIOKK Ha pee POBOMIIH K OJI0KaM, yKperl-
JICHHBIM Ha LUTare WIM Ha Kpacnuuax rnoamapcom. Or-
TyJa rOpAEHH Yepe3 BaHT-KJIOTHH, TPUHAUTOBJICHHbBIC
K BaHTaM, LM K KO(esib-HareJIbHOM MIaHKe, IJ1e uX
U 3aKPCILISUIH.

TonmmHa OBIK- 1 HOK-TOpJIEHEN cocTaBJIsijia TpH-
OMM3ATENBHO '/, IMaMeTpa rPOTa-BaHT, HHOT/IA rop/ic-
HH ObLJIM €LIe TOHBLIE.
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Mapcenn n Gpamcenn

Crenb-BbIHTpeENbI

Y100bI CTEHBI'Y MOYKHO ObUTO TOJIHUMATD WJIH OITYC-
KaTb, IPUMEHSICS CTeHb-BbIHTpen. KopeHHoii koHell
€0 rakoM 3aBOJIMJICH 32 PbIM, HAXOMBLIMIACH HA HHXK-
HEel cTopoHe 23ebrodra. 3aTeM TPOC IMPOXOINI Ye-
pe3 LWIKUB-TAT CO LUKMUBOM B LINIOPE CTEHBIH U Yepes
00110 OJIOK, MOJBEIICHHBIH 32 FaKk BO BTOPOM
pbIME, YCTAHOBJICHHOM HAIIPOTUB I1I€PBOIO, 1€ BHU3
[10/1 BEPXHIOIO NaJly0y U jajiee Yepe3 Y€ TBEPThII IIKUB
KHEXTa Ha IIIHIb.

Puc, 96. Crenb-sbintpen

BoJibiie cyaa ¢ oueHb TshKeIbIMH CTEHbraMy UMEJTH
JIBa CTCHb-BbIHTPENa M Ba 0J10Ka. CTEHb-BBIHTPEIIb]
BILIECHUBAJIUCH B CTPOIIbI OJIOKOB, MPOXOIHIIH Yepes
[IKMB-TAQTBl B LIIOPE CTEHBIH, 3aTEM YCPE3 IPOTHBO-
JieyKane OJ10K1 U 1WTH o naty 0y (puc. 96) [namerpol
CTEHb-BbIHTPEIIA M IPOTa-BaHT ObUIM O/MHAKOBBIMH. Ha
MO/IC/TH CTEHb-BBIHTPEITBI MOXKHO HE ITPOBOUTD, TAK KaK
OHH HCIT0JIb30BAJIUCH JIMLIB B OCOOBIX CITyYasX.
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Mapca-cpannl (npaiipens)

B navyane XVII B. kopeHHoi# KoHell pop-Mapca-pasia
Kperuin Ha ¢op-Mapca-pee. Ot pes japaiipen yepes
ILIKUB B YMKCE WIH IIKUB-TAT CO LIKUBOM B CTEHBIE 1111
K TaJ1aM. KOpeHHOi1 KoHel TaJIel [Py IIOMOLIM MHOTI'O-
YMCJICHHBIX LINTPIOHTOB ObUT 3aKPEIUICH Ha MPOTa-1IITa-
re; MOCPEACTBOM K€ LUIPIOMTOB K FPOTA-LUTArY [IPH-
Kperuisiiin OJI0K, Yepe3 KOTOPBIH MPOXOIUI XOL0BOH
KoHell Tajied. OT HanpasJisiomero 0Jioka Ha 1rare
KOHell 11es1 Ha nainyOy (puc. 97).

Puc. 97. /isoiinoii ¢op-
mapca-can

['por-mapca-pan mMexay pecM U CTCHbIOH HMEJI
TaJI, XOA0BOH KOHEL KOTOPBIX ObUT IPOBEICH Ha Na-
Jy0y. Ha cypax ¢ MmasibiMu MapcesisiMu OJI0KH y pest He
YCTaHABJIMBAJIH U JIpaiipert KPEIiIN HEMOCPCACTBCHHO
K peto (puc. 98).

B teyenue Gonbuieii yactu XVII B. Ha aHrMiCKNX
cyaax ¢as mpoXoausI Yepes MKUB-TAT CO LIKHBOM TI0]1
CAJIMHIOM U OKaHuHBaU1cs O6710koM. Hepes 1ot OU10K 11po-
XOJIMJT MAHTBUTb, KOPEHHOM KOHEL KOTOPOro KPEeruim y
6opra, a Apyroif MPOBOAU/IHN K TAJIAM, 3aKPCIUICHHBIM
NP MOMOIIHY raka Ha ApyroM 6opty. Xon0Boil KoHery
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Puc. 98. Jlpaiipen na pee

TaJIeH 3aKpeIUIsIv Tam ke. [[paitpen no TomunuHe ObL
TAKMM )K€, KaK U 'POTa-BaHTbI, MAHTBLITb COCTABJISLI JIBC
TPETH, a JIONApb TaJICH IMOJIOBUHY TOJIILMHBI TPOTA-BAHT.
Ha puc. 99 usobpaxensl npocToii 1 IBOIHOI Mapca-
(paJIbl aHTJIMIICKOM IIPOBOIKH.

bosbinme cynia umerm aBoitHbIe (hasibl ¢ OTHAM JIBYX-
LIKHBHBIM HJTH [{BYMs OHOLIKHBHBIMH OJIOKAMH Ha pee
¥ MOILIHBIMH TaJIIMH, 3aJI0KEHHBIMH FaKaMH Ha pycJie-
HAX ¢ 00EHX CTOPOH MAYTHI.

Cyna, kpome aHrnmuiickux, nocsie 1660 r. umerm daut,
MPOBEJICHHBIH Yepe3 IIKUB-TAT CO LIKUBOM B CTCHBIC.

Puc. 99. Mapca-can na anramiicknx
cyaax:a — npocroii; 6 — nBoiiHoii
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Puc. 100. Mapca-cdan, konrunen-
Tanbhas popma

MdaJi 3aKaHYMBAJICS JIOHI-TAKE/Ib-OJIOKOM MJIH IPYTHM
JIBY XIIKMBHBIM OJIOKOM. DTOT OJI0K BMECTE € OJIOKOM,
YCTAHOBJICHHBIM Ha KOPMOBOH KpacIHIE, COCTaBIIsUT TalH,
XO0BO# KOHEI KOTOPBIX 1es1 Ha naity Oy (puc. 100).
bosibiie cy/1a KOHTHHEHTa TOKE UMEJIH JIBOHHBIC
Mapca-(pasibl, KOTOPbIC, KAK H peIibl HA HIHKHUX MayvTax,
CBUCAJIM 3a MAUTOH NETIeH. DTa NeTIs POXOo/IMJIa ve-
pe3 IBYX- WM TPEXIIKMBHBI rapaesb-0J1ok. Bropoi
JIBOITHOM OJIOK KpenWJIM Ha Kpacruile MayThbl. [apaesn
MPOXOJIIT MEAKLY ITHMMU OJIOKaMH M 3aKaHUMBAJICH TaJIsl-
MH, YCTAHOB/ICHHBIMH 3a Ma4TOi. Ha crenbre jxe pen npo-
XOIMJI WJIH Yepes3 LIKUBbBI B YMKCAX, MITH Yepe3 OJTOKH.

bpam-¢anni
bpam-(pasibl ObLIH TAaKUMH JKe, Kak (pajibl Mapca-pes,
TOJIbKO TOHbIIE. Pop-6pam-(hast npoBoICH K TpoT-
crenb-rary. Okosio 1660 r. cranu npuMeHaThes 60-

Jsiee nmpoctoie Opam-(asbl. OT pest pen npoxXounI yepes
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Puc. 101. bpam-¢an

IIKHAB-TaT CO LIKUBOM B OpaM-CTEHbre M 3aKaH4YNBaJICH
OJIHO- WJIH JIBY XIIKHBHBIMH TaJIIMH, YKPETUICHHBIMH Ha
KpacIHIIe CTEHbI'H, XO/I0BOH K€ KOHEL| TaJIeH 1es1 Ha
nanyoy (puc. 101).

Pakc-0yresm

Pakc-Oyresin mapca- u Gpam-peeB ObLH Npolie, Yem
paKc-0OyreJyid peeB HUKHUX Ma4T. Tak KaK CTEHbrH 10
BCeH JUTMHE ObLIA [T0YTH OIHOT'O AMAMETpPa, TO PacTpaB-
JIMBaTh pakc-Oyresm He Tpebosasiock. Pakc-Oyrenn
BEPXHHUX PEEB COCTOSIIN U3 JIBYX PSJIOB PaKC-KJIOTOB,
KOTOPBIC KPCITUIIK Ha pee ¢ 00EUX CTOPOH MayTHI.
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Tonenanrbi

TonenanTbl Mapca-pest ObLTH TOXOKH Ha TONCHAH-
Tl HHKHHX peeB, HO ObL/IM HECKOJILKO TOHbIIEe. HHOTr-
J1a, H OCODEHHO Ha AHIJIMHCKHUX CYAAX, TOMEHAHTHI
O/IHOBPEMECHHO CJTY KHJIH B KA4€CTBE LIKOTOB [U1 Opam-
ceneil. B aToM ciryvae Mx Kpenuim B IIKOTOBBIX yIJj1ax
OpamceJisi, IPOBOMIIN Yepe3 OHOLIKUBHBIE OJIOKH
HOKOB Mapca-pes, a 3aTeM 4epe3 OJIOKH Ha JUTHHHBIX
CTpOIax [10/] CAJIMHIoM Ha nasryoy. Eciu ke Opamcesu
ObL/IM O4EHb MAJICHLKUMH, TO XO/IOBbIC KOHIIBI 3aKpeI-
JIsI Ha Mapee. boJiblieii 4acTeio ToneHaHThl HMEJTH
TOJILMHY, PABHYIO IOJIOBUHE TOJILIHMHBI CTCHb-BAHT.

bpam-ToneHanTsl ObLTH OUEHB pocThIMU. WX Kpe-
[MHJIK 1101 OOM-OpaM-33eJ1bIo(hTOM, MPOBOJIUIIN Yepe3
OJIOKH Ha HOKax pes U 1oy 0oM-caiuHroM. Xo10BbI¢
KOHLIbI KPEIHJIM Ha Mapce.

bpacbi

Pop-mapca-Opacel ObUTH aHATTOTHYHBI (hoKa-Opacam,
HO ITPOBOJIMJIMCD K I'POT-CTeHb-IITary. Ha nany0y onn
IIUTH Yepe3 HanpaBJIAIoIINiA OJIOK Ha rpOTa-ITare Wi
yepe3 OJI0K 101 BOPCTOM Ha KOPMOBOIA (POKa-BaHTHHE,
KaK nokasaHo Ha puc. 102.

Dop-OpaM-Opacel LT TAKUM XKe ITyTEM, HO ITPOBO-
JIMIIMCB K TpoT-Opam-rary. Ha masmeix cypax Opacel
ObL/IH 3aKPEIUICHbl OTOHAMH HEMOCPEJCTBEHHO Ha HO-
Kax pees. Hanpasuisione 6J10ku yCTaHaB/IMBAIMCD Ha
CTEHb-1ITAre WM KOPMOBOH CTEHb-BAHTHHE Ha PacCTo-
SHHH OT CAJIMHIa, IPUOJIM3UTEIBHO PABHOM OJTHOI Tpe-
TH JUTMHBI CTeHb-BaHT (puc. 103).

KopcHHbIE KOHLBI TPOT-Mapca-OpacoB KPEIHIHeh Ha
HOCOBOI KPIOHC-CTEHb-BAHTHHE 110]1 BOPCTOM. BJIoK X0-
JI0BOI'O KOHIIA HAXOWJICS HA TOI K€ BAHTHHE, TOJIKO
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Puc. 102. ®op-mapca-6pachl Puc. 103. ®op-6pam-6pacni

Ha HeCKOJIbKO yToB Hike. LllkeHTesnn Opacos nme-
JIN JUIHHY, PaBHYIO IPUMEPHO MOJIOBHHE JIJIHHBI CO-
OTBETCTBYIOLUX PECB.

['por-Opam-Opackl OT OroHa Kpioic-CTeHb-1ITara i
K OJIOKaM IIKeHTeJIel Ha pee, 3aTeM K OJI0KaM Ha JUTHH-
HBIX CTPOMAX MO/ KPIOiiC-CATMHIOM U lajiee Ha natyoy.

L koThI

Tosmmna Mapca-mkoTos coctasiisiia 0,90 muamer-
pa HIWKHUX BaHT. KOpeHHbIC KOHIBI HIKOTOB C MOMO-
111610 OOJIBIIMX CTOMOPHBIX KHOMOB KPEMHUJIM B OrOHAX
IIKOTOBBIX YIJIOB Mapyca. Tam e Kpenwu ¥ CTpoIl
Os0ka rutosa (puc. 104).

[lIkoTbl Yepe3 OJI0KM Ha HOKaX HUIKHHMX PeeB (CM.
puc. 86) 1 yepe3 HanpaBaAOLIHE OJIOKH HA TEX XKE
pesx LUIH K KHEXTaM Iepe/l MayTaMH, Iie MX U Kpe-
iy, KHeXThl UMEJIH IIKUB-TaThl CO LIKUBAMHU, YTO
[03BOJISAJIO PH TArE LIKOTOB UCIIOJIb30BATh Ha nayode
HeoOxoaumoe yucsio moaci. Tosnaa Opam-1KOTOB
COCTaB/Isi1a MOJIOBUHY TOJIMHBI Mapca-1IIKOTOB; HX
MPOBOJIKK ObLIM aHAJIOrHYHbIe. bosibiueit yacTbio Opam-
IIKOTHI KPEIUJIM Ha OUTeHre.
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I'uTOBDLI

Kopennoii konen Mapca-rutoBa Kpernuin Ha Map-
ca-pee, Ha pacCTOAHHH OT CTCHBI'M, PABHOM '/, 110J10BH-
HbI JUTHHBL pest tunioc 2 ¢gyta. [lpoitas yepes 6ok B
IIKOTOBOM YTIJTY, THTOB BO3BpalllajICsi 00paTHO K OJ10-
Ky Ha pee, yCTaHOBJICHHOMY Ha 2 (yyTa OJ1HkKe K CTCHb-
e, 4YeM MCCTO KPeIJICHUSE KOPEHHOro KoHla. Ot pest
FUTOB Yepe3 OTBEPCTHUE B IaJTyOe Mapca ¥ uepes BaHT-
KJIOTEHb 1IeJI K KO(esIb-HareJbHo! IUIaHKe, I71¢ €ro U
kpenuid. HIKoToBbIi yron napyca ¢ Mapca-ikoToM 1
Mapca-TUTOBOM H300pakeH Ha puc. 104,

Puc. 104. IlIkorossiii yron napyca
€ Mapca-uikoToM H MapCa-rHToBOM

bpaM-ruToBbl 00JIbLICH YaCThIO IPEICTABIISAIH CO-
Ooif MpOCThIE TPOCHI, YKPEIIICHHBIE B IIKOTOBBIX yI-
nax dbpamcesneit. Ix nposomin yepes 0J10kH Ha pee U
JiaJiee Ha najryOy, Kak Mapca-rTuTOBbI, WJIH Ha Mapc. Ha
OoJibIIMX Ccyjax OpaM-rHTOBBI, KAaK M Mapca-rUTOBbI,
3aBOIWIIM ABOHHBIMU. OHH, COOTBETCTBEHHO MEHBILICH
[UIOLA/IH [1apycoB, ObLIM TOHBIIIE,
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byaunn

['por-mapca-0yJiMHU K OOKOBO# 1IKATOPHHE Mapyca
B OCHOBHOM KPENWJIH YeThIPbMSI LIIPIOHTAMH, (HOp-
mapca-0yJIMHU — TpeMsi. BepXHui 1mnproiT HaxXonuI-
Cs1 IIPUOJTMUTEITLHO [TOCepeiMHE OOKOBOJ IIKATOPHHDI,
JIPYTHC )K€ PABHOMEPHO paclpelesIsiiIACh OT CEPEIHHBI
10 wKotoBoro yria (puc. 105).

Dop-mapca-Oy MHH NPOXOIIH yepes fBa 0J10Ka Ha
(pop-CTeHb-1ITare, yCTAHOBJICHHBIX TPUOJIM3UTEIIBHO HA
BhicoTe pop-Mapca, U yepes asa 610ka Ha OynpuTe
mMexay (oka- u pop-creHp-urraramu. JlanbHennas

B
Puc. 105. Il nproiitel rpot-
Mapca-0ynuns

Puc. 106. Hanpasasnomas
oboiima na Oymnpure

npoBo/iKa Oy/IMHel ObU1a pa3/IMYHOI: HHOT/IA OHH [1ps-
MO 1LUTH K KO(peJTb-HAreJIbHOH IUTAHKE HOCOBOTO (pasIbIll-
Oopra, HIHOI/IA e NPeIBAPHUTETLHO POXOAUITH Yepe3
HaINpaBJIAIOILY IO IEPEBAHHYI0 000iiMYy Ha Oylumpure,
rnoka3saHHy1o Ha puc. 106.

ITocne 1660 r. OynuHM cTaIM MPOITYCKaTh Yepes
HarnpasJsiiolue 0J10KM HaiftoBa Oyumnpura *, pacno-
JIOXKECHHBIE 110 00euM cTopoHaM Haiftosa (puc. 107).

* [To-nemeuku Tausendbein — ToicsiueHOMXKa (npum. nepes.).
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Puc. 107. Hanpasnsioune
O10km HaliTroBa Oymmpura

B konne XVII B. OynuHu npoBoauiin yepes Jasa
KpaiHUX [IKMBA TPEXIUIKMBHOIO 0J10Ka Ha Oymmpure,
4yepes3 CpPeAHUH WIKHB KOTOPOTO MPOXOAUIT XOM0BOH
KOHell Tasieif pop-Opam-1nTara.

['lpor-mMapca-Oysiunu nponyckain Ha nanayoy uiu
yepes JIBa HalpasJIsionuxX 6JI0Ka Ha TPOT-CTEHb-1ITa-
re, pacrosIoyKEHHbIX HUoKe 0J10K0B (hop-Mapca-Opacos,
HJIM YCpe3 JIBY XIIKUBHBII OJ10K 11o/1 Hop-MapcoM, Wiu
ycpes jaBa 0J10Ka, YKpeIUIeHHbIX Ha OroHe (oka-iira-
ra. 3aMeTHM, YTO Mapca-OyJIMHU ObLIM B 2, a ILITPIOii-
Thl B 3 pa3a TOHbIIIE IIKOTOB.

Dop-6pam-OyMHKH KIMEJIH TAKYIO e ITPOBOJIKY, KaK
H (hop-Mapca-0yJIMHH, HO MX HAMPABISIONIME OJIOKH
ObLIH yKperieHbl Ha op-Opam-turare. Ot ¢pop-Opam-
wrara OyJIuHH yepes aBa 0J10Ka y BaHT OJIMH/IA-CTEHb-
M ¥ HampasJsionme 6J10k| Ha Oy LInpHUTe UK Ha Oak.

[ poT-Opam-Oy/HU NPOBOINIIN Yepes Ba OJ10Ka Ha
rpoT-Opam-1urare 1 4epes 1Ba HarpasJIsionux 0J10Ka ¢
JUIMHHBIMH CTpONaMH 1101 pop-6oM-cayiuHrom. 3atem
OHM LIJIM MJIK Ha Nany0y, WM Kpenumch Ha hop-map-
ce. bpaM-OysmHu K mapycy NpUKpeIrvIsIuCh ABYMSs HJTH
TpeMs LINPIOHTAMH, TOJIIKHHA Opam-0yJIMHEl cocTaB-
JIsiJ1a ITOJIOBUHY TOJIIMHBI Mapca-OyJIMHEI.
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Iopaenn

Bo3moxkHo, yto B Havasie X VII B. HekoTOpbIe cyna
MMEJTH LINPIOITH Ha ropaeHsx Mapceesieid. [Tocie xe
1640 r. Ha Bcex cylax NPpUMEHAIOT TOJIBKO MPOCTHIC
HOK-ropAcHH Ha Mapcessix. Hok-ropaenun npoxoau-
JIM 4yepes OJIOKH, 3aKpeIUICHHBIC Ha Jpailpene Haj
peeM, U 3a peeM 1K Ha nainyoy (puc. 108). Cnycts
30 J1eT HOK-TOp/ICHH CTaJIN MPOBOAUTD Yepe3 OJIOKH
Ha pec u oroHe wrara. Maorna Hanpasssitouue 6J10-
K{ KpEeIHJIMCh Ha CaJIMHIE,

Puc. 108. Hok-ropaenn: @ — 6.10kH
Ha apaiipene; 6 — GJ0KH Ha neT/ie mrara

BbIK-ropaeny, no-BMIMMOMY, Ha4aJld BXOIUTH B
ynorpedsieHue ToJibko nocsue 1660 r. Ux nponyckanu
yepe3 OJIOKH, MPUKPEIUICHHBIC K OTOHY 1ITara HecKOJIb-
KO BIIEPEAH U HIKE OJIOKOB, Mpe/IHA3HAYEHHbIX IS
MPOBOJIKH HOK-TOPJICHEH.

bpamcesn He UMesTn HU ObIK-, HE HOK-TOPJICHEH.

Puc-tanm

[Tocne BBeneHns pugo Ha Mapcessax nmorpedona-
JIOCh 1MoAOHpaTh Mapyc K peto, 4ToObl MOKHO ObLIO
BA3aTh pU(-ce3Hu. [{J1s1 9TOl e Ha HOKax pest ObUH
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Puc. 109. Pucp-tanu

C/IeJTaHbl IIKHB-TAThI CO ILKUBAMM, YEPE3 KOTOPBIE MPO-
xonuan pud-uikenteau. llkenrens Brtecuusaics B
KpeH-reJIbC — METI0 Ha JIMKTPOCE napyca, NpoxXo/Iul
YCPE3 UIKUB-TAT HA HOKE M 3aKaHYHBAJICH TAJIIMH, VK-
penJICHHBIMH Ha pakc-Oyrese pesi. X0J0BO#M ke KO-
HELl TaJIel MPOBOAMJIM K MapCy M TaM KpPErnuix Ha
nmyTeHc-BaHTax odepcos. [Tposonka pud-raneit npu-
BejieHa Ha puc. 109.

B konie XVII B. Ha rosulaHACKuX Cyax BMECTO
IIKMB-IraTOB HAa HOKAX PEEeB CTaJIN IIPUMEHSATB OJIOKH U
BMECTO Tasieif Ha pakc-Oyresie — 610k Ha pUd-1IIKeH-
TeJIe U Tajlu ¢ MaHThIeM. KopeHHOI KOHeIl MaHThLIA
KPETUJIN HA TOIE MAYThl BBILLIEC BAHT U PONYCKAJIH K
Mapcy yepes 0JI0K pu-LIKeHTes 51 U OJI0K C JUIMHHBIM
CTPOIOM IOJI CAJIMHIOM cTeHbr'H. Pud-ranu Ha ro-
JIAHJICKOM CYJIHE HU300paxkeHbl Ha puc. 110,

Puc. 110. Pucp-ranu ronnaunjickoro cyana
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biauna

B Teyenne Bcero X VII B., a Takke 3HAYUTEJILHO 110~
3/lHee Cy/1a 1oj1 OyIINPUTOM HECITH NMPSMOI napyc —
Oy C 1600 no 1730 r. Ha eyaax uMeJics eie oauH
MPSAMOI rapyc — 0OM-OJIMHIT*, KOTOPBIH yCTaHABJIMBAJT-
cs Ha OsmmHza-crenpre. B 1o Bpemsi Bce OoJtbime cy/ia 1
OOJIBILIMHCTBO MAJIbIX UMEJTH OJIMH1a-CTeHbIY. CTakce-
JIM — Mapyca Ha lTarax CTaji NPUMEHATb TOJIBKO C
1650 .

B npuHimne 6s1uH ObLT I0X0XK HA APYTHUE NPSAMbBIE
napyca. Peii noasemmBaiu Ha Oyunpure Ha pakc-0y-
reJie WM Ha nemie — Osmujaa-pene. Mmesuce gan u
toreHaHThl. [ToBopaunBamm peii 6imna-opacamu, na-
PYC CTaBUJIH C IOMOILLBIO LIKOTOB. J{J11 yOOpKH napyca
CJTY’KWJIM TUTOBBI H TOP/JCHM.

Pakc-Oyrean

B navane XVII B. 6uinHaa-peii noaseiuBain Ha
pakc-OyreJie, KOTOpHBI, Kak ¥ pakc-OyreJjiM Ha mapca-
pesix, COCTOSLT U3 IBYX PAIOB PAKC-KJIOTOB, HO €r0, KaK
M paKkc-0yresiM HHKHUX peeB, MOXKHO ObLIIO pacTpas-
mBath. CyJst 1O N300paXKEHUSIM TOIO0 BPEMCHH, Peii
npu yoopke napyca nopopauyusaiu Ha 90° u crapuim
Brosb Oyumpura. [lpu pacnosoxenun OMHaa-pes
Mesk1y (oka- U (op-cTeHb-1ITaraMu Mecra sl 1BU-
JKEHHs1 pest 110 Oy npHUTy OBLII0 HEMHOTO, YTO M BbIHY-

* [Tapyc B [leTpoBckyto 3noxy HasbiBasicst 00BeH-OTHH/IC-3€iUTb
w1 6oB-OMH1a-ceiin, rie 60B — cokpauleHHoe boven — Hasep-
Xy, BepxHHii (no-royutanackn). Ilosanee nponsonno nu3mexe-
HHe «DoB» Ha Doslee NPUBBIYHOE JUIA MOPSIKOB CJIOBO «DOM» M
MOsBIJIOCH Ha3zBaHHe boM-0sinHa. Kak OyaeT BuaHO 13 aibHeli-
LICTO, IPaBUJIbHEE HA3bIBaTh OOBEH-OIMHIL (npum. nepes.).

131



Puc. 111. bannaa-pen

JIUJIO BITOCJIEICTBHH OTKA3aThCs OT paKC-KII0TOB. Peii
CTaJTH MOJIBELIMBATH Ha OJIMH/1a-pene — MneTse U3 Tpo-
ca, TOJIINHA KOTOPOro PaBHSUIACh TOJIIHHE (POKA-BAHT
M Ows1a HeMHoro Menbire. Ha puc. 111 nokasano,
KaK BsDKeTCs OJIMH/1a-perl.

dan

Xos10B0ii KOHel Tas1eii OMHaa-peii-(hasia BBIXOINI
M3 JIOHI-TaKeJ1b-0JI0Ka WJIH, IIPH OOJIbLINX pesixX, — U3
OOBIYHOrO JIBYXIIKUBHOTO OJIOKa, 3aKPEIJICHHOTO B

Puc. 112, ®an 6aunna-pes

o0yxe Ha Hoke 11of] OyrpuToM. Bropoit 0J10K Taseii ¢
MOMOLIBIO METIH KpernuH Ha pee. Tosmuuna dasa Obuta
HECKOJIbKO MEHBIIE ITOJIOBUHBI JuamMeTpa (poka-BaHT

(puc. 112).
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Baunga-ronenanTbl

Bumnza-ToneHaH bl ObUTH KN Ty XM (puc. 113) —
HEMOABHKHBIMH, HJIH Oeryunmu (puc. 114) — noa-
BIDKHBIMHM. [JTyXHe TONEHAHTHI COCTOSLIM W3 TAJIPEIIOB
¢ 1ohepcaMu Ha pee U ¢ I epcaMi Ha JUTHHHBIX CTPO-
nax,3akperuieHHbIX Ha Oymmnpure. KOdepcsl Ha pee
ObLIH YKPETUJICHbI HE Ha HOKAaX, a II0CEPE/IHHE 10J10-
BHHBbI JUTHHBI pesi. -

Puc. 113. I'nyxue Puc. 114. beryune 6;mmnaa-
G/IMHIA-TONEHAHTHI TONEHaHThI

beryuue TorneHaHThl Ha pee KPEIHJIN B TEX e MeC-
tax. OHM COCTOSUIN U3 TaJIeH 110 00EUM CTOPOHaM Oy IL-
IMPUTA, O[IH OJIOK KOTOPBIX 3aKPEILISLUIM Ha pee, a 1py-
roil — B 00yXe Ha HOKe OyIlIIpuTa.

baunaa-6pacet (Tpuchbl)

byimHaa-Opacbl HMeJIH TaKylo e IMPOBOJIKY, KakK U
bop-mapca-6pacel. OT IOKOB pees LITH LIKCHTEJIH, 111
HOI, TPUOJIM3NTESIbHO PaBHOI '/, uHb pest. lkeHTe-
JI UIMEJTH OCTPOTUICHHBIE OJIOKH, JUTHHA KOTOPBIX CO-
crasJisiia’/, amameTtpa pesi. Kopennbie KOHLbI Opacos
ObLIM 3aKpEIICHBI Ha (pOKa-IITare noyYTH MoCepeiu-
He Mexy 0akoMm 1 mapcoM. Heckombkumu yramu
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Puc. 115. bannna-6pacei (Tpucbr)

BBILIIE MECTA KPEIJICHHsI KOPEHHBIX KOHLIOB pa3Meliia-
J Hanpapasionme 0sokd. Ot (oka-wuTara Opachl
POXO/IMJIH YePE3 OJIOKU IIKEHTESICH, BO3BPALLIAIUCh
K HaIpaBJ/IAgOIMM OJI0KaM Ha lTare 1 UL K 0J10Kam
Ha OYILUNPHUTE PAAOM C HANTOBOM MJIM K OJIOKAM Ha
BCPXHEM pEreJie rajibioHa Ha 0ak, rjie X u KperuJim,
XapakTepHas npoBojika 0J1MHIa-OpacoB MokasaHa Ha
puc. 115. Jluamerp mikenrens 6paca OblUT paBeH 1o-
JIOBUHE IamMeTpa (POKa-BaHT, HHOT'/[a HECKOJTBKO MEHb-
we. bpacel Ob11M B 3 pa3a ToHbIIIE BaHT.

IHIkoThI

BJ10KH 1IKOTOB 1TpH MOMOIIN KOPOTKHX HIIH JUTHH-
HBIX CTPOITOB HEMOCPEICTBEHHO [IPUCOCTUHSITH K HITKO-
TOBBIM YyrJjiaM rapyca. MHoraa st kpernuieHust 6J10KOB
MCIIOJTb30BAIN JUTHHHBIC IIKeHTEIH. KOopeHHOI KoHell
OJIMHJIa-1IKOTA KPEIUITH Ha NIepeiHeit 4acTu oka-pyc-
JICHEH, XO/TOBO JK€ KOHEIll IIPOBOIMIIM OT TIapyca Ha
OaK MJIM BEPXHIOO Nasyoy.
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[ 1py MHO# POBOJIKE XOA0BOMH KOHEW OJIMH/Ia-IIKOTa
1e/T Yyepes MIKUB-raT co MIKMBOM B OOPTY, HECKOJIbKO
HMOKE IIKMB-raTa /15 poka-ukora. B aTom ciyvae xo-
pEHHbBIC KOHIIBI ITKOTOB OJIMH/IA W (pOKA KPCTIHIIH B O/1-
HOM PbIME, PacoJI0KEHHOM HUKE W BIICPE/IH YIOMSIHY-
TBIX 1KHB-TaTOB (pHC. 116).

Puc. 116. Kpensienue kopeii-
HbIX KOHLOB 6/1HHAa- 1 (poka-
IIKOTOB H NPOBO/IKA HX X0/10-
BBIX KOHIIOB Yepe3 LIKHB-TaThl
€O IKHBAMH

JlyimHa OJ10Ka LIKOTa paBHslach AHAMETPY pesl.
[IIkOTHl OBIIH HECKOJILKO TOJTIIE, YeM OsnHaa-¢pal.
[Tpu HaTMYMK HIKeHTes1eil B IIKOTOBBIX YIJIaX HX TOJ-
HIMHA COCTaB/IsAIA */, IMamMeTpa (pOKa-BaHT.

I'uroBbl

I'uTOBBI HAa OJIMH/IC TIPOBOIMJIMCH TAK KC, KAaK K Ha
JIPYTHX NPSAMBIX Napycax. OHH ObUIH IPUMCPHO B TPH
pa3a ToHble Goka-BaHT. KOPEHHOIH KOHEIl THTOBA Kpe-

Puc. 117. baunaa-rurosbl



ITUJICST Ha pee, IPOXOIUIT Yepes3 OJI0K B INKOTOBOM YIJTY,
HaNpaBJIsICd 00PATHO K PEI0 M OTTYJ1a Yepe3 Harpas-
TISTONHIH OJIOK K KO(hesib-HAresIbHOH IUTAHKE Ha IaJTblo-
He 1K Ha Oake (puc. 117).

Ha manbix 6;1MHIaX rUTOB Kpernmicst B LIKOTOBOM
YIJ1y, 3aTCM OH ILIeJT K HallpaBJisiouieMy 6J10Ky Ha pee.
bJ1oKH ruToB HMesH UTMHY 0KOJ10 7/, tuameTpa pesi.

Topaenn

Bymn ument ropient Tosibko Ha HIKHEH LUKATOPH-
HE, TaK Ha3biBaeMble ObIK-ropieHU. B Havanie XVII B.
OBbIK-TOpPAEHD, 10-BUIUMOMY, LICIT OT CEPEIMHbBI HHK-
HCH IIKaTOPUHBI Yepe3 OJIOK Ha pee u Jajice Ha Oak.
[Tpy 1BOMHBIX OBIK-TOPICHSX OJIOKH MOJIBEIINBAIH K
pesiM Ha OJ1MHa-perte, a XO10BbIe KOHILbI KPEIHJIH Ha
BaKe UM rajibloHe.,

I'openu ObUIH B TpH pasa TOHbIIE (POKA-BaHT.

Bom-0smnpg

Takenax OnmHIa-CTEHBIH
ObLJI aHAJIOTHYEH TaKesIaxy
OpaM-CTEHBT.

Pakc-Oyress umest o 1M
JABa psilia KJI0TOB; (has1 OOBEH-
OJIMHAA-pest IPOXOAUIT Yepes
IIKKB-TAT CO LLIKUBOM IIOJ] Ca-
JIMHIOM, pexe uycpes OJIoK, U
OKaHYMBAJICS [POCTHIMH HJIH
JBYXIIKHBHBIMH TaJISIMH, HHXK-
/ HU# OJIOK KOTOPBIX ObLI 3aKper-

Puc. 118. boren-6:mnna-can
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JICH Ha 3a/IHCH Kpacnuie Mapca. X010BOH KOHEL[ Ta-
JICH KPETHJIM Ha KpacluLe UM YTKE Ha KHULE OJIMH-
J1a-CTCHbI'H, PEXE €ro NPOBOJANIIH Ha OakK.

[TpoBojika GoBeH-OymH/1a-(pasia mokaszana Ha puc. 118,

Tonenautbl

XoTs 6oM-01uH/ ObLT HEBEJTHK, peit DoJIbIei Yac-
THIO BOOPYKaJIH JIBOHHBIMU TOMEeHaHTaMH. X KopeH-
HbIC KOHIIBI KPEIHJIH MO/ 23€/1broTOM, 3aTEM MPO-
BOJMIIM K OJIOKaM Ha HOKax pes, BO3Bpallaii K ca-
JIMHTY, J1aJlee HAIPaBJIsJId K MapCy U 3aKpeTUIsi/ii Ha
HHKHHX 10(hepcax.

bpacei

KopenHbie KoHLIbI 00BEH-0JIMHIa-0pacoB 3aKperis-
i Ha (poKa-1ITare HECKOJIbKO BhILIE, YEM LINPIOHTHI
HaxiTaroB OJIMHIA-CTCHBIH. 3aTeM Opachl POXOIMIIH
gepe3 0JIOKH C JUTHHHBIMU HIKeHTEIISIMH, YKPETUICHHbIE
Ha HOKaX, BO3BPALA/IMCh K HAMpaBJIAIoIEeMy OJIOKy Ha

Puc. 119. bosen-6mmnaa-6pacel
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(hoka-wTare, yCTAaHOBJICHHOMY HECKOJIBKO HHKE MeC-
Ta KPCIUJICHHSI KOPEHHBIX KOHIIOB, M Yepe3 BTOPOH Ha-
MpaBJISIONMiA OJIOK, pacloOKEHHbIH Ha OyInpuTe
BbILLIC HAUTOBA, MPOXOJIMJIM K YTKaM Ha OyImnpure 3a
HarnpasJsioLie 000iMOI, rj1e MX U Kperu/ii; HHOIJ1a
Opacel 3akpenisuin Ha Oake (puc. 119).

Pesxe Opachl npenctaBisiim coboii pocTbie TPOCH,
KOTOPBIC OT HOKOB Pest LIK K HAMIPaBJISIoEeMy OJ10Ky
Ha [rare.

Il koTh

LIkoTel 60M-0JIMHIA OT IIKOTOBBIX YIJIOB apyca
HPOBOIMJIN Yepe3 OJI0KH Ha HOKaxX OJIHHAA-pest K 0J10-
KaM, TMOJBCIICHHBIM Ha O0DEUX CTOpOHAX OJIWH/A-
pena. OT 3TUX GJIOKOB HIKOTBI LLJTH HIIH [TPAMO K KO-
(estb-Hare/IbHOI IUTAHKE B HOCOBOIH YacTH (haJibibop-
Ta Oaka, WIKH MPEIBAPUTEIbHO TIPOXOIHIN Yepes
HarpasJIsioly 1o 060imy Ha Oymunpure. [Tpu uHoit mpo-
BO/IKe OOBEH-OJTMH/A-IIKOTBI 3aMCHSTH TOIICHAHTAMM
OnHIa-pes.

I'nToBBI

['uroBbl OOM-O/1MHIa OBUTH MTPOBEJICHBI TAK JKE, KaK
M TUTOBBI OJIMH/IA, — KOPCHHBIC KOHLIBI THTOBOB Kpe-
NAJIH Ha pee. Pexe ux 3akpervisin B IKOTOBBIX YI-
JIax mapyca ¥ 3aTe€M HanpasJisiii K OJIoKaMm Ha pee.
bonbuieit 4acThi0 rHTOBbl OKAaHYUBAJIMCH HA Mapce
OJIMHA-CTEHbIH.
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busaunb u kpioiicenn

B otsinumne ot (hok- U rpoT-MayT ¢ NPAMBIMHA Mapy-
camy, Ou3aHb-MauTa MMeJ1a JJATHHCKUI TPEYroIbHbIH
napyc — OM3aHb U JIMUIb OJTMH MAaJICHbKHH NTPAMOH
napyc — kpioiicesib. [Tocneanuii 6pu1 noxox Ha Opam-
CEJIU MCPEIHUX Ma4T

bu3zanb nofaBenMBaiv Ha pee, YKPENJIeHHOM TaKUM
00pa30M, UTO €ro 3aJHHI HOK KPYTO 3aIHpaJiCsl BBEPX,
a nepeIHU HAXOIHUJICA Ha BBICOTC BCErO HECCKOJIbKMX
¢dyroB Haj nayooit. Pakc-Oyresib ObuT BYX- HITH TpeX-
PSUTHBIM, a (hast MOXOIUIT Ha (hastbl Mapca Wim dpam-pes.
BepxHioo yacTe pes (ToIm) No/ulep:KUBaia CJI0XHas
CHACTb — JUPHK-(paJl, ICPEeIHUM yKe KOHLIOM YIIpaBJisi-
JM C MOMOIIIBIO rasic-rajieil. busanb-peit noasemmBaim
cOOKY M B 3aBUCUMOCTH OT TPEOYEMOr0 MOJIOMKEHHS T1a-
pyca ImyTeM pacTpaBJIMBaHUS PaKC-Oyresisi U nepeTdaru-
BaHUSI I'JIC-TAICH MOBOPAYUBAIIN 32 MAYTOMH, YTO MO3BO-
JISLJTO YCTaHABJIMBATD [APYC Ha IOJIBETPEHHY IO CTOPOHY.
[To HEKOTOPBIM K€ KapTHHAM MOXKHO TOJIaraTh, YTo
OM3aHb-peil He IOBOPaYMBaJICA, a BCEr1a BUCET Ha O/
HOI CTOPOHE MaYThI, HaIlle BCEro Ha MPaBoM 0OpTy.

Pakc-0yrenn

Pakc-6yremns (puc. 120) 1oynkeH 6bu1 JIErko paciyc-
KaTbhCsl, TAK Kak MPH KaXKI0OM MOBOPOTE pest ero pac-
TpaBiMBai. Pakc-Oyresib UMesT 1Ba WK TPH psjia KJ10-
TOB, OXBATbIBABIIMX MAYTY U (al.

Puc. 120. Pakc-6yrenn
Ou3anb-pes ¢ baoKom
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Puc. 121. Pakc-0Oyrenn
2 , Ouzanb-pes ¢ 10gepcom

OO0O0rHyB MauTy, paKc-Tpochl KJIOTOB CILICTAJIUCh B
JBa KOHLIA; Ha OJIHOM KOHLIE Tpoca ObL1 YKpeIUleH 010K,
4yepes KOTOPbIH ITPOXOAMIT BTOPOH KOHEL, 3aKaHYMBaAB-
ILIMICA 32 MAYTOU TaJISIMH,

MHorna BmMecro OJ10Ka Ha Tpoce pakc-Oyresisi cra-
BHJIH fopepe, Yepes OTBEPCTHST KOTOPOTO U IIPOXO/IIIH
Pakc-TpOChI KJIOTOB (puc.121).

®an (apaiipen)

Jpaiipen Ou3anb-pest IPOXOIIT Yepes3 LIKUB-TaT CO
LIKMBOM I10/I MAPCOM OM3aHb-MauThl B HAIPABJICHHH OT
KOPMBI K HOCY M JlaJiee K OJHOLUKUBHOMY OJ10KY. Jlo-
Mapb TaJICH eI OT CTPOIIAa 3TOro 6J10Ka K IBY XIIKHBHO-
MY KHEXTY, YCTAHOBJIEHHOMY MEpe/ MauTOI, U CHOBA K
0JI0Ky. 3aTeM X00BO# KOHELI TaJIeii HAlpaBJIsIC Ye-
pEe3 BTOPOH IIKUB KHEXTa U TAHYJICS FOPU3OHTAILHO. Pat
3aKperuisiics Ha kuexre (puc. 122). Mnorna ¢ast npoo-
JIWJICS TOJIbKO Yepes 0710ku. B aToM cityyae 3a MmauToii
Ha KPaCIMIEe MKy JIOHIa-CaIMHIaMH MOJIBEIINBAJICH
JIBY XLLIKUBHBIH OJIOK, KOTOPBI BMCCTE C OJTHOILIKHBHBIM,
YKPEIUIEHHbIM Ha pee, o0pa3oBeBasl Tasi. KopenHoii
KOHELI TaJIeH KPEMWICA Ha HYKHEM OJIOKe, a XO0BOMH
KOHCLL OBbLT HANPABJICH KO BTOPBIM TaJISIM, 3aKperiyIeH-
HBIM Ha raJryde rakoM B pbime (puc. 123).
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Puc. 122. buzann- Puc. 123.

pto-cpan, npoBo/Ka buzanb-pio-
yepe3 LKHB-TAT €O ¢han, npoBoaka
ILIKHBOM vepes 610K

a1 ObLJT TAKONM K€ TOJILIMHBI, KaK U OU3aHb-1UTar, a
JI0Taph — B JIBA pa3a TOHbLIE 1ocsieiHero. bioku ¢a-
JIOB OBLIA HECKOJIBKO OO0JIBIIE AHaMeTpa On3aHb-pes.

JAupuk-dan

Jlo 1625 r. nupuK-pas1 nponycKajd Hajl OU3aHb-
Ma4yTOH K OJIOKY, YKPEIUIECHHOMY Ha IIKCHTEJIC MOJ
CaJIMHIOM I'POT-CTEHbIH, @ OTTYJa — K HalpasJIsiio-
eMy 6J10Ky Ha Mapce OM3aHH U J1aJiee Ha Iayryoy.

Muorna nposoaka aupuk-ana Ovuia dosiee npo-
CTOH — €ro NPUKPEIUIUTU K PEIO HECKOJIbKUMH LLITTPIOH-
Tamu (puc. 124).
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Puc. 125. Inpuk-cpan ousann-

Puc. 124. [Iupux-cpan
Ou3anb-pest pest ¢ ABOIHBIMH aHATIY TSAMH

[Tpu cioxkHo# NpoBoOIKE AMPHK-(hasT IPUCOCTUHS-
JIH K Pero OJTHOM WITH IBYMSI aHAITY TSIMH, COCTOSILIINMH
M3 LIECTH — BOCbMH LINPIOHTOB Kaxkaas (puc. 125).
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Puc. 126. ITposoka aupuk-

thana npu umnnoii Kproiic-crensre

Kora mmna Kproiic-cTeHbru yBeIMYHIIach, AMPHK-(ast
CTaJIH [POBOJIHUT K OJIOKY IM0J] CAJIHHIOM KPIOiiC-CTCHb-
r'H, a OTTY/IA C MOMOIIBIO Talel Ha nanyOy (puc. 126).
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Jnpux-an-ananyrb

HInproiiThl Ha pee KPEnuIN ¢ NOMOILBIO JUTHHHOH
[UTAHKH, YCTAHOBJICHHOI Ha TOM ke pee. OHM TpoXo-
JTUJIA YEpe3 OTBEPCTHSA IJIAHKH H OKAHYHBAJIUCh KHO-

Puc. 127. [lupuk-dan-ananyrs

namu. [InpioiTsel OTTAMBAJIMCH ITOCPECTBOM aHa-
1y Th-0JI0Ka, TAKOrO e, KAK M HAa aHAMyTAX HUKHHUX
mraros. Cxema KperuleHHst aHarmy TH IMpHK-(hasia npet-
crapJicHa Ha puc. 127.

lasic-tasm (nmucnoabi)

["asic-Tasin, WM IMUCIOIbI, IPEACTABIISIIH COOOH Ta/IH,
KOPCHHBIC KOHLIbI KOTOPBIX KPEITHIHCh K KOPMOBBIM BaH-
Tam rpoT-mMauthbl. Ha HIbKHEM KoHLie OM3aHb-pest HaXo-
JIIICS 00YX € IBYMsi OCTPOIUIEHHBIMHU OJIOKaMH, Yepes

Puc.128.'anc-ranu (mMcnoabi)
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KOTOPbIE IIPOXOIMIIH JIONIApPH rajic-Tasieid. 3arem jorna-
PH YEpE3 HAITPABJIAOILME OJIOKH, ITOABEIICHHBIC HECKOJTb-
KO HIDKE MECTa KpeIUIeHHsI KOPEHHBIX KOHLIOB, I1LTH HITH
K KO(peJIb-HareJIbHOM IUIaHKE, HJIH K MAJICHbKOMY KHEX-
Ty, rae u kpermumcs (puc. 128). MHoraa 6s10ku npuco-
€/TMHSL/TH HeIOCPE/ICTBCHHO K peto. Jlonmapu rasic-rane
ObLIM B JIBa pa3a TOHbILEC BAHT OM3aHb-MAYThl.

HIkoTsI

bu3aHb MMes1a TOJIBKO OJIMH LUKOT, BEPHEE LIKOT-
TaJIH, 3aKpeIUIsieMble B KOPMOBOM LIKOTOBOM YIJTy M1a-
pyca. Ecim napyc Hec OOHET, TO TaJIU KPEITHIM K HEMY .
Hwoknuit 610K Ta1ei 3aBOIUIIN 3@ PBIM, YKPCIUICHHBbII
Ha KHH1IE (rariroka. MaJsibie cy/1a IMEJIH OJIHOLIKHB-
HbI€ TaJI1, OOJIbIIME — ABYXILKUBHbIC. KperuieHue ou-
3aHb-1IKOTA [T0Ka3aHo Ha pHc. 129.

Puc. 129. bu3zaub-1uKoT

TosmiHa stonaps Tasnei npubIM3NTEILHO PaBHSUIACh
TOJIIIMHE OM3aHb-BaHT; JUTMHA OJIOKOB cocTaBsJisiia / y
jutHbl Os10Kk0B ¢asa. B nauane XVII B. Ha yeTbIpex-
MauTOBBIX Cylax OU3aHb Ha OOHABEHTYP-MayvTe BbIXO-
JIMJTa 1aJICKO 3a TpaHell cyaHa. B aTom cirydae mkor-
TaJIM YCTAHABJIMBAJIM HA HOKE BHICTPEJIA.
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I'opaenn

bu3zanb He MMes1a rTHTOBOB, @ UMeJTa TOJILKO HEGO Th-
IIO€ YUCJIO rOp/ICHEN, OXBATHIBABIIUX Mapyc ¢ 00CHX
CTOPOH. ' OpieHH KPErnIn K HIKHEH U 3aTHEI 111KaTO-
pHHaM rapyca.
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Puc. 130. l'opaenn ou3anu, 1600 .
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Puc. 131. lopaenn 6uzann, 1650 r.
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Voke B Hayane XVII B. Ha ropaeHsIX CTaIH NTpUMe-
HAThH LIPIOHTHI, KOTOPBIE, KK H LINPIOHTHI Ha Mapycax
[IEPEIHNX MAYT, HAJl PEEM COC/IMHAJIMCH U LIUTH K 6J10-
Ky Ha KpIOiC-CTeHbI'e WIH K OJIOKY MOJ MapcoM Ou-
3aHb-MauThl. Ha HH)KHEI LIKATOPUHE NPUMEHSLITH rop-
JIEHH, MPUKPEIIAEMBIE K JIMKTPOCY ABYMS WJIH TPEMsi
unproiitamu (puc. 130).

Oxkoso 1650 r., a BO3BMOXHO HEMHOrO paHblie,
CJIO’KHbIE TOPAECHH BBILLLIH U3 YIIOTPEOICHHS U ObLIH
3aMeHeHbl pocThiMU. [locieqHue nuin oT KpeHreib-
COB HWHEH M OOKOBOH 1IKAaTOPHH 4epe3 OJIOKH, pas-
HOMEPHO YCTaHOBJICHHBIC Ha pee 10 06eUM CTOPOHAM
nmapyca. OObIYHO Ha pee YyCTaHABIMBAJIM IATH WM
mecTh ropaeHb-010koB (puc. 131). Xomosbie KOHIIbI
ropAeHeil KPeruIu WM NPsSMO Ha Kopesb-Hare IbHbIX
IUTaHKaX, WJIM, TJTaBHBIM 00pa30M, Ha aHTJTHICKUX CY-
J1aX B KOHLIE CTOJIETHS, UX MPOBOJIUJIN YEPE3 HAIPAB-
Jsommre 0JIOKM K KOPMOBBIM BaHTaM I'POT-MayThli.
WHornaa ropaeHn, 0cO6EHHO NMPUKPEILISIEMBIC K 3aHCH
ILKaTOPUHE, COCAUHAIM BMECTE, YTOObl YMEHBIIHTD
YUCJI0 XOIOBBIX KOHLIOB.

Iancwl

Ecym 6u3anb nMesta OoHET, TO IMOCIICIHUI cHabxka-
JIM raJIcoM, YTOObI OM3aHb MOYKHO ObLIO IOCTaBUTD. 1151
MaJIbIX M1apyCOB B Ka4€CTBE [aJICOB ObLIO IOCTATOYHO
[IPOCTOr0 TPOCA CO CTOMOPHBIM KHOIOM, HO JUIst O0JIb-
IMX TpeOOBAIUCH OJIHO- UITH JIBY XLIKUBHBIE TAJH, KO-
TOpbIE BBSI3bIBAJIA B FAJICOBBINA KpeHresbe boHera; ipy-
roM K€ KOHell TaJIeil Kpenu/ii B peIMe Ha nayryoe 3a
rpot-mauToii (puc. 132). boners Ha 6u3anun ObUH y1I-
pa3aHeHsbl okoJio 1680 .
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Puc. 132. I'ane 6u3anb-6onera

«Bepxuss» ouzanb

[IpsimMbie napyca Ha GM3aHb-MauTe MOSBHIIUCH [10C-
Jic 1610 r. Ha HeMHOrHX 1300pakeHHSX [TOKA3aH CIIe
OIIMH KOCOM apyc — «BEpXHsisl» OM3aHb, OHAKO ec
[IPOBOJIKA HEH3BECTHA. MOXKHO 10J1araTh, 4To oHa ObLiia

Puc. 133. «Bepxuss» 6u3ans

MOX03Ka Ha MPoBOJKY OuzaHu. BepositHo, ¢as npoxo-
JIMJT Yepe3 MIKMB-TaT CO LUKUBOM B TOIE CTEHbIH WJIH
4epes OJIOK, AMPHK-(all e K rpoT-Maure, MKOT — K
TOIy OH3aHb-pest M rajic MJIH Tajic-TaJlH — K Mapcy.
Cxema Takoit npoBoJIKH 1oKa3aHa Ha puc. 133,
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Kpoiicenn

Bisanb-mMauTa MMesta TOJIbKO OJIMH PAMOH Nnapyc —
kproiicestb. PacrosioskeHHbIi o Hum GeruH-peii napyca
HE MMeJ1, TaK KaK ero MecTo 3aHuMasia Ousanb. Kpioit-
ceJTb ObUT MOXOMK HA OPaMCEITb TPOT-MaUThl, TOJIBKO €70
Opacsl 111711 B HOC, @ HE B KOPMY.

bernn-peii

berun-peit 6p11 noaBenieH Ha MauTe Haryxo. K
CepeiMHe pest TPUKPETLISIICH OJTHOIIKUBHBIIH OJI0K, Ye-
pe3 KOTOPBIH TIPOXONIT TPOC, OrMOaBUIMA Ma4Ty H
OKaHYUBABILUIICS HA JIOHTa-CAJTMHIaX. DTOT TPOC UMEJT
TAKYIO e TOJIIHHY, KaK 1 OW3aHb-BaHTHI, HA OJTHOM
KOHIIC TPOCa HAXOIUJIICS OFOH, Yepe3 KOTOPBII MpoITyc-
KaJIcA BTOPOI KOHEW Tpoca H [IByMsl OEH3eIIMH Kpe-
nuscs Ha ccod (puc. 134).

Puc. 134. Moasecka
Oernn-pes Ha maute

Tax kak OCTUH-PCIi CITYCKA/IA JIHLLb B UCKJTFOYHTE/IbHBIX
CJTyHasix U TOJIBKO € NOMOIBIO BCIIOMOTaTe/IbHbIX TaJIeH,
Oyresib y HEro He MMEJT PaKCe-KJI0TOB.
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Tonenanrtsi

[To 9T0#1 3xe npHynHe Oeryyre ToneHaH bl Ha OCrH-
pee ObU 3ymiHuMK. B Havane XVII B. kproiicesib-iko-
ThI CJIY’KWIH M Kak TorieHaHTsl. B 1640 ., uin HeMHoro
paHbliie, NMPOBOJIKA TOINCHAHTOB ObL1a aHAJIOTMYHA
MPOBOJIKE ToNeHaHTOB Mapca-pees. [Tocnie 1670 r. Oe-
I'Y4HE TOMCHAHTHI ObLTH 3aMEHECHbI TJTY XUMH, TOXOKH-
MH Ha TOIMEHAHTHI OJIMH/Ia-Pest K TOXE 3aKPeTUIIeMbIMU
Ha HCKOTOPOM PacCTOSHUU OT HOKOB. TONeHaHThI Kproii-
ceJis KpenuiM Ha Mapee Ousanb-mMauThl. OHU MOXO/IH-
JIM Ha TOMECHAHTbI Opamcesis.

Kproiicens-cpan

bosblueit yacTeio Kpioiicesb-(hast mest yepes mKnB-
raT co UIKMBOM T10JI CAJIMHIOM M HaOMBAJICS TaJISIMMU,
YKPEIUICHHBIMH Ha Kpacruue Mapcea. Konen raneii kpe-
[TUJICH MJTH Ha DOPTY BOJIM3HM BaHT, WM PSIJIOM C MAYTOIL.

Il koThI

HIkoTe! mpoxoaniin yepes 0JI0KH Ha HOKax OermH-
pest ¥ uepes OJI0KH IocepeHe pes LLUTH Ha 1any0y.

I'uToBbBI

[TpoBonka ruToBOB Kproiicessi Obli1a Takoil ke, KaK
1 THTOBOB Opamceis.
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bpacsi

bpacbl 6erun- U Kproiicesib-peeB (UM Kproic-map-
ca-pest) MPOBOIMJIH 1O-pasHoMY. MHor1a ux Harnpas-
JISUTA K HOCY, MHOT/Ia K KOPME — TBEPbIX PaBUJI HE
Obu10. Ha anrnmiickux cynax ¢ 1640 no 1720 r. 6pa-
cbl OErMH-pest NPOBOAUIIN K IPOTA-BaHTaM, KPIOHCESTb-
pest — 4epes Tor OU3aHb-pesi.

a) 0)
i

ri

Lok

3

Puc. 135. bpacel Ouzanb-maurbi:a — Oernn-
Opachi; 6 — Kproiic-mapca-Opacel

lIxkenTesin OpacoB Kpenuiy Ha OeruH-pee BOJIM3U
TONCHAHTOB WJIK Ha HOKaX pesi. KopeHHoi koHel e
OT KOPMOBOU BAaHTHHBI IPOT-MAYThl Yepe3 OJI0K IIKEH-
Tes1st Opaca M OTTYya K HarpasJisiioeMy 0JIOKY, YK-
peruieHHOMY Ha BAHTHHE TIOCEPEIMHE €€ BBICOTHI He-
CKOJIbKO HIDKE MeCTa KpellIeHUs KOPEHHOI0 KOHLIA.
X0I0BOH KOHEIl KPEIUJIH OKOJIO BaHTHHBI. TosiuuHa
LLIKCHTEJICH OerMH-OpacoB paBHsUIACh [TOJIOBUHE TOJIILIM-
Hbl OM3aHb-BAHT, TOJIILIMHA Opaca — 0,37 u uMHa 6J10-
koB — 0,66 nuamerpa pest.

[lIxkeHTE M KpIoiiCesIb-OpacoB Ha HOKAX pes Kperu-
JIM OTOHAMH, a CBODO/IHbIE KOHIIbI HIKeHTe 1€k cHa0Ka-
Jin 6510Kkamu inHoH 0,66 1nameTpa pes.

KopenHoii koHell kproiicesb-Opaca Kpernuim Ha Tore
Ou3aHb-pesi, 3aTEM OH MMPOXOAMIT uepe3 OJIOK HIKeHTe-
Jisl, CHOBA BO3BpallayIcs K OM3aHb-peIo U, NPOHas Ha-
[MPABJISTIOINI OJI0K, PACIONIOAKEHHBII HECKOJIBKO HUKE
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MECTa KPCIUICHUS KOPEHHOrO KOHLIA, 11IEJT Ha 11y oy,
[J1C €ro KPEeIuJIn Ha PeJIMHre BOJIM3M TPAHLIA.

Ha cynax KOHTHHEHTa Kproicesb-Opachl poBo-
JIMJIA HE K Tony OM3aHb-pes, a, Kak U Opachl OErun-
pesi, — K KOPMOBBIM BaHTaM rpor-mayTel. Oba Ba-
pHAaHTa MPOBO/IKK OErUH- U Kploiicesnb-Opacos npej-
cTaBJieHbl Ha puc. 135.

bynuun

BymHu Kproiicesisi 3aKaHYMBaJIMCh [IBYMSI, PEXKE Tpe-
Msl LINPIOATAMH, 3aKPEIJICHHBIMH B KPCHIreJIbCax Ha
mKaTopuHe. byminu i k 6710kaM, yKpenieHHbIM Ha
KOPOTKHX CTPOIIaX Ha KOPMOBBIX BAHTaX rPOT-MAUThl
MOJI BOPCTOM, M OTTY/1a Ha nany0y K Kodesb-Haresb-
HO ru1aHKe QasiblbopTa, I71€ UX U KPEIHJIH,

Jluceu u cTakceu

JIucenu 1 crakcesu BOLLIN B IIHPOKOE yrnoTpeod-
JieHde Tosibko nocse 1600 r. (puc. 136). Ha cynax
KOHTHHECHTA JINCE/IH Ha NepeHUX U HKHUX MadTax
MOABHJIMCH PaHblle, YeM B AHIJIMH, I/I€ TPOT-YHACP-
JIMceJb cTasl ynorpebstecsa okosio 1660 r., a hoka-
YHep-cestb — ToJibKo rocsie 1690 r. JIucens-crimp-
Thl BBIABHUTAJIMCh Yepe3 Oyreid, yCTAaHOBJICHHBIC Ha
pee, ¥ JMcellb, KOTOPbI B TO BpeMs €1Le He ObLI IpH-
KpeIUIeH K COOCTBEHHOMY MaJIeCHbKOMY PeIO, CTaBHJI-
Csl [IPU MOMOLLM TPOCa, POXOAUBILIETO Yepe3 010K
Ha HOKe JIncesb-ciupra. Bepxuuii BHy TpeHHHH yrou
napyca oOTAruBajCsa TpOCOM, MPOXOAUBILHUM Yepes
0JI0K Ha pee, YCTAHOBJICHHBIH PSIOM C BHYTPEHHUM
Oyresiem; o0TArMBaHUE yIJia NPOMCXOAMUJIO OJHOBpE-
MECHHO € TOCTAHOBKOH napyca.
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Tommuuna TpocoB Geryuero Take aza (AMHaMeTp rpoTa-1ITAra NPHIAT 32 eHHHILY)

Ton- Toa- Ton- Toa-
Hocosas sacts mMHA Dok-maura HHHA I'pot-maura UIHHA Busans-maura UIHHA
TPOCOB Tpocos Tpocos TpocoB
bauna Mok I'pot busanb
baunaa-pen 0,40 | ®an (pen) 0,50 | Man (pem) 0,50 | ®dan 0,40
Dan 0,18 | l'apnens 0,35 | l'apoean 0.35 | Jlonaps dana 0,20
[UkenTens Gpaca 0,20 | lFancwl 0,50 | lFancw 0,50 | dupuk-dan 0,20
Jlonaps 6paca 0,13 | ToneHautw 0,20 | ToneHaHTbI 0,20 | WkoTw 0,25
Lkorbi 0,20 | Ikenrenn Opaca 0,35 | LUkenTens Gpaca 0,35 | l'opacku 0,15
I'uToBHI 0,13 | Jlonapsb 6paca 0,25 | Jlonaps 6paca 0,25 | lMaac-tanun 0,13
lopneHu 0,13 | WxoTbl 0,37 | Wxotwi 0.37
I'uTOBbI 0,19 | I'toBb 0,19
T'opacuu 0,16 | lopaeuu 0,16
bynunu 0,20 | Byaunu 0,20
Bom-6annn ®dop-mapceb ['por-mapcesb Berun-peit
dan 0,25 | BuiHTpen 0,50 | Buiutpen 0,50 | berun-pen 0,25
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Jlonapsb ¢ans 0,13 | ®an 0,50 | ®an 0,50 | ToneHaHTtbl 0,10

ToneHaHTbl 0,08 | JTonapb dana 0,25 | Jlonaps dana 0,25 | Wkenrtens Gpaca 0,13

bpacsi 0,12 | ToneHautsl 0,13 | ToneHauTsl 0,13 | Tonaps Gpaca 0,11
HIkoTwi 0,20 | Wkenrens Gpaca 0,20 | WkenTtens Gpaca 0,20
uTOBbI 0,10 | Nonaps 6paca 0,13 | Jlonaps Gpaca 0,13
WkoTw 0,36 | lkoTwi 0,44
I'nToBbl 0,22 | I'utoBnl 0,22
lopaenu 0,19 | lopaenu 0,19
Byaunu 0.20 | Byauuu 0,20

®op-O6pamcenb I'poT-Mmapceib Kpoiicens

®an 0,25 | ®an 0,25 | ®an 0,25

Jlonapse Gana 0,13 | Jlonaps pana 0,13 | Jlonaps ¢ana 0,13

ToneHauTsl 0,08 | ToneHauTbi 0,08 | ToneHaHTl 0,08

Bpacui 0,12 | Bpachi 0,12 | lkenTtean Gpaca 0,12

L koTbi 0,20 | WixoTsl 0,20 | Jlonaps Gpaca 0,08

nToBul 0,10 | FuroBbI 0,10 | 'mroBbI 0.10

Byauuu 0.10 | byanuu 0,10 | Wkotwnl 0,20

byaunu 0,10




Puc. 136. Yuaep-aucennb: a — KpeiJienune
napyca Ha JHCe/lb-CIHpTe;
6 — KpeIUleHHe napyca 1a BbicTpese.

Yepes 010K Ha KOHLIE BBICTpEIA, 3a7I0)KEHHOI'O ra-
KOM Ha pycJieHe, BHEIIHHIT IIKOT 11e/I BHYTPb Cy/IHa,
BHYTPCHHHUH e UIKOT, 3aKPETJICHHbIH B HA4aJIe BBICT-
pesia, obu1 rimyxum. [1pr noMonm cHacTei BBICTPET MOT
[OBOPAYMBATHLCS K HOCY HJIH K KOPME.

Boopy:kus MonesTs napycamu, HCOOX0IMMO yOpaTh
rpoT 1 ok, HHAYE ITH Napyca npukpoloT naayoy. Io
3TOM JKe MPUYHUHE HE CTABSIT JIMCEJTH M YOHPaAtOT OJIMHL.

Crakcesn Ha pop-CTeHb-, FPOTa-, FPOT-CTEHb U OU-
3aHb-1ITarax oObUM BBeaeHb Mexkay 1660 u 1690 rr.,
[o37Hee K HUM 100aBUJICH €LIE U CTaKCesIb Ha KPIOC-
CTEeHb-IITAre. 3a UCKIIIOUYEHUEM CTaKCce sl Ha OH3aHb-
MauTe — arceJisi, BCE CTAKCEJIM yCTaHABJIMBAJIUCh Ha
jieepax, MpoTsHYThIX 1O/ luTaramu. Jleep Ha BepxHeM
KOHLIC KPCITHJICS OTOHOM K LITary noj Mycuirom. Huk-
HUI KOHEIl Jieepa OKaHYMBAJICH TAJIAMH U3 OJIOKOB MJTH
1opepcos. [Tapyc K Jieepy NMpHCOEMHSUICS IPH MOMOIITH
cnabimuda. Kaxplii crakcens ument ¢ast v OIHH [1po-
CTOI#1 HIKOT, (POP-CTEHb-CTAKCE/Tb MMEJT 1Ba LIKOTa. YT0-
Obl CTaKCeJIH He MPUKPBIBAJIN NaTy0y, UX Ha MOJIEJIH
youpatot. Tosumna TpocoB Oeryyero takesiaxa npu-
BesicHa B Tabsinue Ha ¢. 152.



YCTPOMCTBO TTAPYCOB

H apyca Ha MOJEJIH J10JIK-
HbI KaK MOKHO OOJIbLIE MTOXOAUTb Ha HACTOSIILIKE.

Peu B Hauasie XVII B. cTaBuIM TOBOJIbHO HU3KO, OT
CaJIMHra BHU3 Ha paccTOsTHUM pubsmsutesibHo 0,08 —
0,10 nuinHbBL pesi; No3aHee UX CTAIU CTABUTD BbILLIE —
10 0,06 nmHb! pesi. HimkHAs 1KkaTopHHa rapyca uMe-
J1a BUJT JTyTH, BBICOTA KOTOPOH MPUOTM3UTETHHO PABHS-
nack 0,04 — 0,05 umpunb napyca. M3rud mkaropussl
ObUT HCOOXOMM, YTOOBI MAPYC HE KacaJiCs IITaroB Hx
umproiiroB Mapca. [lInpuna napyca 6bU1a HEMHOTO MCHB-
LLIC JUTMHBI MEKTy HOKaMH pest, a MMEHHO: Ha 2 ¢yTa Juist
HIDKHHX 11apycoB 1 Ha 12 110iiMoB [u1s Opamcesieit.

[Tapyca munan Bpy4HyI0 U3 OT/I€JIbHBIX 110J10C, -
pHHA KOTOPBIX Obli1a 0K0JI10 28 1I0HMOB, [10CJ1e HAJIO-
YKCHUS1 KPOMOK PacCTOSTHUE MEXKITY IIIBAMH COCTABIISUIO
26 moitmoB. [Ipu 3ToM ObUIO GE3pasynyHoO, LLIA JIU
MOCepe/IMHE TIapyca 1noJoca UM wos. [l Moaesu na-
pyca M3roTOBJISIOT M3 TOHKOIO MOJIOTHA. BepxHiowo
IIKaTOPUHY Pa3/IeJIsIOT Ha [TOJIOCHI TaK, 4YTOObI 10 Kpa-
SIM, 110 BO3MOYKHOCTH, HE ITOTPedoBas1I0Ch 100aBOYHBIX
MaJIeHbKHX 110J10COK. Tak kak B Maciirade 1 : 50 usro-
TOBHUTb Mapyca U3 OTAEJIbHBIX M0JI0C HEBO3MOKHO, TO
I0JIOCHI HMHTHPYIOT CBETJIO-KOPHYHEBOI HUTBIO, ITPO-
LLIMBAA [apyca MCJIKUMH CTEKKAMH HA LIBCHHON MallH-
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He. Y mojienn Menbiiero, yem 1 : 50, macmradba or-
JICJILHBIC TTOJIOCHl PEKOMEHYETCH OTMETHUTb KapaH-
patom. [pexae yeM BLIKpOUTh apyc U3 MaTepHaia,
Cro MCPBOHAYAJIBHO BBIPE3alOT U3 OyMaru u 1nojiroxs-
IOT 110 MCCTY.

Puc. 137. Hok pes

[1pu BBIKpOIKE HAZI0O UMETh B BHILY 3aI1ac Ha KPOM-
KH M TO, YTO MaTEpHaJIa HAJ10 B3Th HEMHOIO OOJIbLIE,
TaK KakK Mapyc JOJDKCH ObITh HE TUIOCKHM, a BBITYK-
JIBIM. DTOT U3JIMLICK [TaPYCHHBI OTHOCUTEJIBHO JIJIUHBI
JIMKTPOCA JIOJDKEH COCTABJIATD '/, 110 BEPXY H 110 HU3Y
napyca v npubsmsnresibHo '/,, no croponam. Ha nps-
MbIX [apycax KPOMKH 3aru0aroT B CTOPOHY KOPMbI, Ha
OM3aHU M CTAKCEJSX B CTOPOHY JieBoro dopra. Bus
KPOMOK [apyca M ero KpeIJieHue Ha HOKE pest [0Kasa-
HbI Ha puc. 137.

JlukTpoc

JIMKTpOC HIKHUX NTapycoB umes1 TouHy 0,75 nu-
ameTpa HMKHHMX BAaHT, @ HAa MapcesisaX ObLT TaKOH xKe
TOJILMHBI, KaK X BaHTHL. [[pyrue napyca umesnm dbosee

Puc. 138. llIkoToBbIii yroa napyca
H KpeHrebe Ha HOKe
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cs1abble JIMKTpOChl. MaJleHbKHE MET/IM B HIKOTOBbBIX
yrjax oOpa3yloT U3 CaMOro JIMKTPOCd, KPEHIeJIbChl Ha
HOKaX M JUIsl INPIOATOB OY/IMHEH HW3rOTOBJIAIOT U3
BIJIECHCHHOI'O B JIMKTpOC Oosiee ToHkoro tpoca. [1pu
maciurabe MeHbuieM, yeMm 1 :50, KpeHresibCoB He J1ea-
IOT W LUTIPIOHTBI KPEHST MPAMO K JIMKTpocy (puc. 138).

boner

boHeT noassA3bBaJIM K Mapycy MocpeacTBoM 11eTe/b
Ha BEpXHEil KaTopruHe DOHEeTa U OTBEPCTHIH — JIIO-
BEPCOB — Ha HIMKHEH IIKATOPUHE OCHOBHOIO I1apyca.
[TeT mocnie npoxosia uepes MoBepChbl 00Pa3oBLIBAJIN
«LICTTHOE» COC/IMHCHHE, ITOCIIC/HSSA NETII KOTOPOI'o Kpe-
MUJIACh B MIKOTOBOM YTy OCHOBHOrO mnapyca. Ilocie
OTJIa4H1 TOrO KPEIJICHUs BCE MCTIIM OCBODOK/A/IUCD U
OoneT cHumauicst (puc.139).

Puc. 139. bouer
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Pudni

Pucger Ha Mmapcesnsix (puc. 140) nossumcs B 16551,
nBoiHble pudpb — nocae 1680 r. [Tocne 1680 r. Ha
HIDKHMX Tapycax CTaJIi CTaBUTh TOJIbKO pU(bI, ODOHE-
ThI )K€ MEPECTAIH YITOTPEOIIATH COBCEM.

B 370 ke BpeMmsi Ha4a/In pUMEHSTb prdbl 1 Ha OH-
3auu (puc. 141), Ho npumeHeHue GoHeTa Ha OM3aHM
COXPaHUJIOCH €11Ie HEKOTOPOE BpeMsi.

Puc. 140. Pucpbi na mapcene Puc. 141. Pucpbi na Ouzanu

B MecTax kperuieHust pu¢oB Ha napyc HaluuBajIu
pud-6ant. JlioBepchl, Yepes KOTOpbie MPOXOIHIIH
pud-ce3nn, ObuH yKperuieHsl 00MeTKoi. Ha kaxyio
[10JI0CY MapyCHHBI IIPUXOTUITOCH MO JIBA JIIOBEPCa, aHa-
JIOTUYHO M 110 BEPXHEH ILKATOPUHE, [JI€ HX UCIIOJIb30-
BAJIM U1 [10/IBA3BIBAHUSA Mapyca K pelo.



DJIIATHU

7151 J1aroB U BBIMITEJIOB
BbIOMpalOT HanboJ1ee TOHKU ek, Ha HeM MOXKHO pH-
COBaTh aKBApPEJIbHBIMU KPACKaMH, €CJIM BMECTO BOIbI
MPUMEHUTD JKUIKUN KJI€H, a IO/ LIEJIK MOJIONKHUTD IPO-
MOKaTeJIbHYI0 OyMary. PUCYHOK Ha 11EJIK IEPEHOCHT-
Csl P ITOMOIIM KonupoBasibHOM Oymaru. IToce pac-
KPAIIMBAHUS LIEJTK IPONUTHIBAIOT KJIEEM, CYILAT, a 3a-
TE€M BBIPE3alOT U3 Hero (yiar U yKperuisiioT €ro Ha
¢narmroke. Prark BHINISAAT €CTECTBEHHEH, €CITH UX
MOJICpXkKaTh HA/l [IApPOM, a 3aTeM, IPUJIaB BOJTHUCTYIO

dopMy, BEICYIIUTh.



[TPUJTOKEHUSA

[Tpunrowcenue |

«3onotoii onenw» («Golden Hind») — monens cyana ®poncu-
ca /Ipeiika, na koropom on B 1577 — 1580 rr. cosepuinn
sropoe (nociae Mareanana) Kpyrocsernoe niasauue. Pexon-
CTPYKIHA aBTOPA
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«HMcuanckue ranepsi, pazbursie y l'nbparrapay» (3.10.1602r.).
Kapruna X. K. Bpyma (H. C. Vroom); 1566 — 1640 rr., my3eii Puekc
(Rijks), AMcrepaam
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«®perar bepimny («Fregatte Berliny) — moaens no pekoncr-
PYKuHH aBTopa, nocrpoena X. bposarckum
(H. Browatsky), bepiuu
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«Ilep6 Fam6ypra I» — Mo/ieab peKOHCTPYHPOBAHA H IOCTPOEHA
astopeM. ®oto P. Xokkens, Hlanxaii
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«l'epd I'ambypra I» — Ta %e Mo/1eJib, BLINO/IHEHHAS HIKenepoM
110 Xonoawibomy obopynosannio Oparsemmse [eopruem Hmxonae-
BHYEM 110 YepTerkaM nepsoro wiiannsa kuuru, Cankr-Ierep6ypr

C rpasiopbi u3 pabor Ban Mka |22]; (E. [lapu [17], Tom 6,
wunoctp. 341).
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C rpasiopsi u3 padorsi H. Burcena [21], Amctepaam (E. ITapu [17], Tom 6, wumoctp. 341).
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C rpasiopbi u3 pa6otbi H. Butcena [21], Amcrepaawm (E. ITapu [17], Tom 6, wumioctp. 341).
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Ta6auua s nepepo;ia anriMiickux yToB H 10iMOB B MeTPbI

[Ipunoowcenue 1l

ﬂg)‘ﬁ’" 0 I 2 3 4 5 6 7 8 9 0 |11
MeTtphi

0 0 0,025 |0051 |0076 [0102 {0,127 0152 |0,177 |0203 |0228 |0,254 |0.279
I 0305 |0.330 |0356 |0381 |0407 0432 |0457 [0482 |0508 |0533 [0,559 |0,584
2 0.610 |0,635 |0661 |0686 |0712 [0737 |0762 |0,787 |0813 |0838 |[0,864 |0,889
3 0914 [0939 |0965 [0,990 (1,016 |1,041 |1,066 |1,091 |1,117 |1,142 [1,168 |1,193
4 1219 [1.244 [1270 |1205 |1,321 [1.346 [1371 |1,396 [1,422 | 1,447 |1,473 | 1,498
5 1524 | 1549 |1.575 [1,600 |1,626 |1.651 |1676 [1,700 |1,727 |1,752 |1,778 | 1.803
6 1829 |1.854 |1.880 |1,905 |1,931 |1,95 |1,981 [2006 |2032 {2057 [2083 |2,108
7 2134 2,159 |2,185 [2210 |2.236 |2.261 2286 |2311 {2337 2362 |2,388 |2.413
8 2438 | 2463 |2.480 |2514 |2540 |2.565 [2,590 |2.615 |2.641 |2,666 |2692 |2.717
9 2743|2768 |2,794 |2,819 |2.845 [2870 |2,895 [2920 [2946 |2,971 |[2,997 |3,022
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153, 154; npun. I, IV
Bom-Osmnaa-rurossl 106, 138, 153,
154; npun. I1, IV
boMm-6smnna-mkors 106, 107, 138,
153, 154; npun. 11

boum-canuur 69
bonasenTyp-maura 56, 86, 144
bouer 113, 144, 146, 157
bpam-pautet 91, 101

Bpamcens 37, 124, 126, 129, 139,
148, 149

bBpam-peit 123, 139
Bpam-crensra 66, 67, 101,136
bpam-wrrar 101

bpacwl 35, 104 — 107, 111, 124,
137, 153, 154; npua. 111, IV
bBpammune 40, 51

bpiok 45

byresb nucenp-ciupra 73
Bymuun 105 — 107, 116, 127,
153 — 154; npun. I, IV
Bywnpur 57 — 63, 80 — 83, 93,
99, 102, 116, 127 — 128, 131,
132, 134, 138

boik-ropaenn 106, 107, 117, 118,
136; npui. 11, IV

B

Banr-knorumn 79, 114, 118
Banr-nyrencn 86, 92, 96

Banrbt 32, 61, 74, 79, 81, 85 —
97, 101, 102, 111, 112, 144, 150,
151; npur. I

Barepimuus 12, 13, 16, 19, 52
Batepaunus KoHCTpyKTHBHas 13,
16, 18, 52

Barep-mrar 83, 84

Bepereno sikops 48, 49

Boper 91, 96, 97, 124, 151
Bysaunur 60, 61, 82, 84

Buiosenxkn 90, 91

Boimboska 38

Boimiesn 159

Boicota G6opra 13

Buictpen 73, 144, 152

r

[akabopr 25
[ancpes 30, 115
[anc-knamn 33, 115

169

[Manc-ranm (nucnoan) 106, 139,
143, 144, 147, 153; npu. 111, IV
Fancw 33, 37, 105, 106, 113, 114,
153; npun. 11, IV

laswion 23 — 25, 53, 57, 83, 114,
136

[apaens 34, 60, 108, 122, 153;
npuir. 11

[apacnb-6mok 65, 77, 108, 122
['enbmnopr 15, 27

[urosw 105 — 107, 114, 126, 153,
154; npn. 11, 1V

FCopaeuun 105 — 107, 117, 118,
145, 153, 154

[por 106, 108, 152, 153; npun.
I, v

['por-6pam-6pacer 125, 153, 154;
npu. I, TV

['por-Gpam-Oymunn 106, 128, 153,
154; npun. I, IV
I'por-Gpam-santel 60; npun. 111
[por-opam-rutosnl 106, 107, 126,
153, 154; npun. 11, IV
['por-6pam-peit 70
I'por-6pamcens 107, 154; npun.
11, 1V

['por-Opam-crenbra 66, 67, 69
I'por-Gpam-ronenantsl 107, 153,
154; npua. I, 1V

['por-Gpam-dpan 106, 122, 123, 153,
154; npun. 1, IV
['por-opam-wkornt 76, 106, 107,
125, 153, 154; opun. 111, 1V
['por-6pam-wrar 101, 124, 128;
npui. 11

['por-mapca-6Gpacnt 106, 107, 154;
npuir 11, 1V

['por-mapca-6ynunn 106, 107, 127,
128, 154; npu. 111, IV
['por-mapca-rurosst 107, 126, 154;
npui. I, IV
['por-mapca-ropicHu
154; npun. 111
['por-mapca-peit 70
['por-mapca-oymmun 107, 127, 128,
153, 154; npun. 11, 1V
['por-mapca-gpan 106, 107, 120 —
122, 153, 154; nupnn. 11, IV
['por-mapca-mkotnl 35, 76, 106,
107, 125, 126, 154; npun. 11, IV
['por-mapcens 106, 107, 153, 154;
npw I, 1V

107, 129,



['por-maura 32, 33, 55 — 57, 60,
66, 70, 80, 81, 86, 94, 105, 106,
139, 143, 146, 147, 153; npun.
[, 1v

I'por-crenb-panter 81; npus. T
['por-crenvra 66, 68, 81, 96, 141
['por-crens-popayunt 97; npur, 111
['por crenp-witar 84, 99, 122, 128,
152; npun. 111

['pora-6pacet 106, 112, 154; npun.
I, v

I'pora-6ysmun 76, 106, 116, 153;
npun. 11, IV

['pora-santer 84, 86, 100, 111,
118, 146

I'pora-rasc 33, 106, 114, 153;
npwi. I, IV

I'pora-rurose 106, 153; npun.
I, 1V

I'pora-ropaeun 106, 117, 118, 153;
npui. 11

I'pora-kuext 34

['pora-mapc 63, 64, 99, 100
['pora-peit 70, 71
['pora-ronienaur 106, 111, 153;
npwr. I, 1V

['pora-pan 104 — 110, 153
I'pora-mxor 106, 115, 153; npun.
I, 1v

[pora-wrar 74, 81, 84, 94, 112,
120; npuo, 111

I'pora-wrara-6i0k 74, 94

a

Jupuk-pan 106, 140 — 142, 147,
153; npuan. I, 1V
Jinpuk-pan-ananyts 143

Hmna cyana 13

K

Kabaysipunr 39, 40
Kanudac-6iok 116
Kaprys 45

Kar-rann; npun. I1
Kunesas pamxa 14 — 16
Kunp 13 — 17, 21, 51, 56
Knnbcon 14, 42

Kunbt 65

Kuexr 34, 35, 37, 54, 108, 109,
119, 140, 144

Knon 143

Kusiauren 15, 24, 83, 114

Komunre 31

Kopma 13, 16, 22 — 25, 52, 54
Kopnyc 11, 14, 20, 22, 32, 53
Koy 94, 110

Kopenb-narens 35, 36
Kodenb-naresnbnas nuanxa 37, 54,
99, 118, 126, 136, 144, 146
Kpar-wrrar 94

Kpan-Ganka 34

Kpacnuua 62, 69, 102, 122, 123,
137

Kpesrease 157

Kproiicens 107, 139, 148, 154;
npwr I, 1V

Kpiwoiicenb-opacnt 107, 150, 151,
154; npwr. I, 1V
Kpioiicenp-0yannus 107, 151, 154;
npwi. 11, IV

Kpiwoiicens-rutossl 107, 149, 154,
npwr 11, IV

Kproiiceab-peit 70, 150
Kpioiicens-ronenaursr 107, 149,
154; npun. 111

Kpiwoiicenb-pan 107, 149, 154,
npun. 111

Kpoiicenb-wkorer 107, 149, 154;
npui. 11

Kpioiic-crenp-pants 84; npui. 111
Kpioiic-crensra 68, 84, 96, 142
Kpioiic-crenb-wrar 84, 100; npu.
Il

i |

Jlader 43, 46, 54

JIuktpoc 130, 146, 156, 157
Jluceaw 73, 151

JIncens-cupr 73, 151, 152
Jlonra-canuur 61, 62, 69, 85, 109,
140, 148

Jlonr-takens-6Ji0k 74, 86, 95, 132
Jlonaps 74, 75

Jhiosepe 157, 158

Jliok 14 — 16

M

Mapc 32, 63, 64, 80, 92, 95, 99,
101, 102, 118, 122, 130, 133, 137,
138, 147; npun. 111

Mapca-peii 70, 73, 104, 122, 124,
149

Mapca-can (npaitpen) 35, 120, 122
Mapcens 37, 102, 119, 129



Mapcenb-pudps 70, 72, 158
Mauta 15, 16, 35, 55 — 65, 78, 80,
81, 85, 86, 93 — 95, 104 — 111,
122, 139, 140, 148, 150, 151, 153
Maura Hiknss 32, 58, 59, 64, 65,
80, 85, 108, 122
Munesb-mnaunroyr 11,
27, 57

H

Haitros Oyumpura 56, 82, 84
Hok 72, 111, 124, 133, 137,
144, 149, 156
Hok-ropaens 106, 107,
129

o

O6umska Braans 23
Obwmska BHakpoii 23, 51
Oteepcrhe 3ananbHoe 45

I

[Tany6a 15, 17, 20, 24, 29 — 32,
35, 38, 42, 54, 56, 99, 112, 118,
119, 125, 142, 149, 151, 152;
npui. HI

[Tansuuk 46, 47

[Tapyc 104, 117, 126, 145, 152, 155
[leprot 104

[Tunac 50

[Toaszop 27

[Tonneprkn 104

[Tomna 41, 42

[Tpasiino 46

[TporpaBuuk 46

[Tytenc-BanToi 97

[Mywka 25, 29, 42 — 47, 54
[Tsapruepc 59

P
Paxc-6yrens 106, 107, 139, 140

13, 16, 22,

138,

117, 118,

Pakc-Oyrens Ownszann 106, 139,
140; npwt. I

Pakc-knorw 110, 123, 131, 136,
139, 148

Paxc-comanl 110

Pauroyt 55, 60

Perenu ransona 23 — 25, 114
Peit 70 — 74, 80, 104, 105, 109 —
111, 118 — 125, 129 — 138, 155
Pesiuur 54, 90, 112, 151

Pen 108, 109, 122, 153

171

Pud-d6ant 158
Pug-cesens 129, 158
Pud-ranm 129, 130
Pugpt 129, 158
Pysb 27, 28
Pymnens 15, 27, 28

Pycanens 32, 33, 89, 101, 115,
121,152

Peim 86, 95, 97, 112, 115

C

Canunrn 59, 61 — 63, 67, 80, 124,
129, 136, 142, 155

Caymurn crensr 69, 80, 101, 124,
129, 136, 142
Cen-tanu 85, 86, 95, 96

Crakcenpb 152

Cranens 16, 17 — 19
Crenb-pantel 81, 88, 96, 124,
125

Crenb-suiitpen 35, 67, 106, 119,
153

Crensra 66 — 67, 80, 95, 96, 101,
119, 121, 123, 126
Crenb-ceii-tasmm 95, 96
Crenb-rar 81, 99 — 100, 124
Crenc 60
Crpon 77, 101,

T

Taxenax Geryunit 104 — 107, 136,
153, 154; npun. 11, IV

Takesiax crostumii 80 — 84 101,
102; npun. HI

Tanu 74, 85, 86, 95 — lOO 102,
120, 121, 129, 130, 137, 147, 149
Tanu rpysossie 95; npui. 11
Tanpen 81, 88 — 90, 94

Ton 58 — 60, 63, 65, 85, 99, 101

113

Tonenaur 76, 104 — 107, 111,
124, 133, 137, 149, 153, 154;
npwr. HI, IV

Tpanen 14, 20, 21, 25, 30, 144,
151

y

Yron wmkoroswiii 105,
138, 155, 156

Yien puibnenounsiit 90, 91
Y3esn sakopHblit 49
Yuaep-nucens 73,
Yrku 38, 99, 137

113, 136,

151, 152



L]

dan 60, 67, 104 — 109, 131, 132,
136, 139, 140 — 144, 149, 152 —
154

Danbkoner 43

danvidopr 37, 53, 94, 99, 112,
138, 151

®durypa ransiona 23, 24, 53
Muar 159

®narnnns 74

Gdaarwroxk 66 — 68, 80, 144, 159
®ok 106, 108, 109, 116, 152,
153; npun. 11

dok-mauta 32, 34, 58 — 61, 68,
81, 86, 94, 95, 97, 106, 139, 153;
npui, 11 1V

®doka-Opacn 106, 112, 124, 153;
npua. 111 1V

®oka-Oynuun 106, 116, 153;
npua. I, 1V

doka-pautel 81, 86, 87, 124, 134,
npun. 11

®doka-rascer 106, 114, 153; npui.
I, 1v

®oxka-rutosbl 106, 114, 153; npu.
111

Moka-ropaenn 106, 117, 118, 153;
npu I, 1V

doka-kHexT 34

Poka-peit 72

doka-ronenant 106, 111
MPoka-pan 106, 108, 109, 153
®oka-wkorst 37, 107, 115, 135,
153; npun. I, IV

doxka-wrar 81, 84, 93, 94, 133;
npw. I

®ounapp 46, 47

dop-6pam-opacut 107, 124, 125,
154; npun. 10, TV
D®op-OGpaM-OyJIHHH
npua. I, IV
®op-Opam-sanret 81, 101; npua. 11
®op-Opam-rurosn 107, 126, 154;
npui. 1

®op-6pamcess 107, 154; npu. 111,
v

Dop-6pam-crenbra 40, 81
®dop-6pam-ronenanter 107, 124,
154; npun. 111

Gop-opam-pan 107, 122, 154;
npu. I

Pop-Opam-popuyunt 81

107, 154,

®op-Opam-wikornl 107, 125, 1544
npuir. 11

®op-6pam-wrar 81, 101, 128;
npu. 11

®opnyn rnyxoi 81, 97, 101;
npua. I

®opayu cwvemusiit 81, 97, 101;
npna, I

®op (poka)-mape 63, 64
dop-mapca-Opacot 107, 124, 125;
npun. M1 TV

Dop-mapca-O6ysmun 107, 127, 153,
154; npnn. 11, IV
Mop-mapca-rutosst 107, 126, 153,
154; npnn. 11
Mdop-mapca-ropaenn 107, 129,
153, 154; npun. 11, 1V
®dop-mapca-tonenanrnl 107, 153,
154; npnn. 11

®dop-mapca-pan 107, 120, 121,
122, 153, 154; npun. 111
®dop-mapca-wkorsl 45, 107, 125,
153, 154; npusn. 11
dop-mapcens 106, 153; npuu.
I, 1V

®op-crenb-pantol 81, 96; npi. 111
®dop-crensra 66, 67, 81, 95, 96
Dop-crenb-popaynbl 81, 97; npui,
111

®op-crenb-mrar 81, 98 — 102,
127, 131, 152; npua. 1
®opurresens 14 — 16, 56 — 60,
94

Outnis 45 — 47

L; |

Yeprex rcoperuyeckuit 11 — 13

L

lUIsapr 47 — 49

[Uupuna cyana 13, 57 — 58
llkatopuua 117, 118, 127, 155
HIkus-rat 33, 67, 115 — 125, 130,
135, 140, 147 — 149

kot 104 — 107, 113, 115,
125, 126, 134, 135, 138, 144, 149,
153, 154; npun. 111, IV

[Igarros 61, 67

lInarropas neipa 67

Imonka S1 — 54

Ulnanroyr 11 — 13, 15 — 23, 29
HInawns 16



HInurar 41 — 42

Ulnunb 35, 38, 39, 54, 94, 109,
119

Ulnop 57 — 60, 67, 119
npwoiter 120, 127, 128, 137,
141 — 143, 151

ITar 80 — 84, 88 — 94, 97 —
103, 120, 122, 124, 137, 138,
152, 155, 156

IItesens 15, 16, 21, 22

[lITok sixopst 47 — 49

[ydna 46, 47

3
Daenbrodpr 60, 65, 66, 80, 109,
111, 119, 124, 137

10

Odepe 74, 78, 79, 83 — 99,
100 — 102, 133, 137, 140; npun. 111
[0¢epe koymcobpasnnit 93, 94

b |
flkopb 34, 40, 47 — 49, 54
fAlkops cranoBoii 47, 48

fn 50

« Dot BeJMKOro Kypdroperar
(1684 r.), kapruna JI. ®epueépa
(L-F. Verschuier), 1630 — 1688 rr.
Haunonansuas ranepes s Hlapno-
Tenbypre, bepsinn
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CYJ10OBbIE HEPTEXKU MO/IEJIU TAXEJIOI'O
OPEI'ATA «I'EPb 'AMBYPI'A I»

Amcmeplamcrue gymos
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Tsokenniit pperar «l'epd ambypra I»* crpowics 8 lFamOypre B 1667 1669 11, HeH3BECTHBIM FOJUTAH-
JCKHM MacTepoMm. TTocTpoiika HToro cy/Ha, Kak i APyrux BOCHHbIX Cy/10B, ObLla BbI3BaHA HCOOXOIMMOC-
IO MMCTh KOHBOIHHBIC CYJ1a 1St TOProBOro (1oTa ['aMOypra, HACUHTBIBABLICTO B TE BPeMeHa 0KoJ10 200
e, Mopekue Boithbl Fosutanmm, Anrin, Mpaniun n Menann 8 XVEn X VI BB. 34 10CH0CTBO Ha
MOPSX. & TAKKE MHOTOYHCIICHHBIC THPATBI, UMeBLIME Oasbl B Aspknpe, Tynuce n Tpuitoin, BbinyK/1aiin
OTHPABJIATH TOPIOBbIE CYJ1A 110/ BOCHHOH 0XpaHoii. C 1669 110 1683 1. «I'epb 'ambypra I» yuacrsyer B
KOHBOSIX, HANPABJISACMbIX Ha 3anain LLnnnGepren. Bsopsasics 10 okrsOpsi 1683 1. na peiiae Kaukea o1
NOXKAPa, BOSHHKILETO 110 HEW3BeCTHOM nputnte. [pn yrom norubim mssecthbiit aammupan Kaprdanrep n
64 wiena HKkunaxa u3 oouero ynciaa 220 yenosex.

OcHOBHBIE pasMepbl 1 Boopykerne (perata «'epd FamOypra I»: juimna Mexty wresmsimi - 34,854,
wnpita — 8,90.v, ocajika — 4,50 4, BOOpYKeHHE 54 1y LIKH Pas/IHUHBIX KAIHOPOB.

* Hoapobnee em.: H. Witner und die Anderen. Schwere Fregatte «Wappen von Hamburg I» (1669), Leichte
Fregatte,«Berlin» (1675), Verlag HinstorfT, Rostok, 1961.

«l'ep6 I'amoypea I»
1667




Tpunooscenue 111

MOSACHUTEJIbHBIN IUVIAH IMTPOBO/IKH BEI'YUEIO TAKEJIAJKA

Mawin

I Gimnja-crenbra;
11 ok-maura;

I rpor-maura;
IV Ousanb-Maura.

Iapyca

A oL

b dom-Oumn:

B ¢doxk;

I op-mapeeiin;
U dop-Opameeiin:
L 1por;

K rpor-mapeein:
3 rpor-Opamcelib;
o Ousanb;

K kproiicenb.

beryumii rakesan

I Gimnjta-Opacet;

2 OIMHIA-THTOBBI

3 OIMHAA-TONCHAHTBI;
4 OOBCH-OJIMHIA-THTOBBI;
5 doka-Oyimnu;

6 (oka-Opacsr;

7 (oka-raicel;

& OKa-1IKOTBI;

9 poka-ObIK-TOpIIeHH;
10 POKa-HOK-TOpJICHH;
Il op-mapca-Opach;
12 op-mapca-Oynnn:

13 pop-mapca-ObIK-ropJicHm:
14 hop-mapca-HOK-Top/IeHH;

15 (op-Opam-Opacer;

(hop-Opam-Oyimnin;
rpota-Opacsl;
IPOTA-TAICHI;
IPOTA-IHTOBI;
IPOTA-IIKOTHI;
IPOTA-TONCHAHTBI;
IPOTA-CCN-TAJIN;
IPOT-Mapca-OyIIHHH;
IpoT-Mapca-opachi;
IPOT-MAPCA-THTOBBI;
IPOT-MAPCA-TONCHAH T
rpot-Mapcea-(haut;
IpoT-Opam-Opacht;
IpoT-0paM-OyiiHHm;
1POT-0pam-1 HTOBbI;
IPOT-OPAM-TONCHAHTI;
1por-Opam-(haut;
OM3aHb-TOPJICHH;
OM3aHBb-TAIC- T (TUCHO/bI);
Ocrun-opacol;
JIpHK-aut;
KPIOHCe/b-0y/IHHb;
KPIOHCE/Ib-THTOB.

Ipunoswcenue 1V

CTOSYMI TAKEJIAYK UTIPUMEP BEI'YUYEI'O TAKEJIAYKA

-l

P

P r——
i — ..

VA -

83 &1 67

63 45 b8 56 72 56 40

Crosmmii vakesian bauno:
A OimHa-crenp-Oakurrar; 6 a;
b doxa-urrar; 7 Opachl;
B ¢dop-crenp-irar; 8§ TONCHAHTBI
1" (pop-Opam-uirar; 9 HIKOTHI;
Jl - rpota-urrar; 10 ruroBbI:
E  rpor-crenb-uirar; "1l Owbik-ropcHn;

JK - rpor-Opam-mirar; 12 xar-tasin.

3 Onsanb-nrar;

M kproiic-crenb-lrar; Dok

K GJIMHAA-CTCHb-BAHTDI;

JI oka-BanThl; 13 rapnens:

M op-crenb-BanTb; 14 raim pakc-Oyrensi;

H  pop-OpaM-BaHTbI 15 TOnCHAHTBI;

O op-cretb-popiynbl; 16 Gpacwi:

Il rpora-BaHThI; 17 WKOTBI:

P 1rpoT-CreHb-BaHThI 18 rancei:

' 1poT-Opam-BaHThI; 19 1uToBbBI

T 1rpor-creHb-(hopiyHbI; 20 ObIK-TOpJICHN;

VY OM3anb-BaHTHI 2] HOK-TOpJICHH:

@ KPIOHC-CTCHb-BAHTDI; 22 Oynuuu.

X kproiic-crenb-(hopiiyHbl;

1] wnaitros Oymmnpura; Dop-mapcein:

Y rpy3oBbIc TN,
23 tasm mrara;

beryumii rake 24 tawm dopayna;
25 ranu dana;
boy-oauno: 26 TONCHAHTBI;

27 — Gpachl;

I ranm ana; 28 WKOTHI;

2 TOHCHAHTBI 29 IMTOBBI:

3 Opacer; 30— ObIK-TOp/CHM:

4 WKOTHI, 31 HOK-rOpJICHH:

5 IMTOBbBIL. 32 Oynuun.

S¢ 80 1557 46 47

Dop-opamcens:

33 ramm mrara;
34 Tanm dana;
35 TONCHAHTBI;
36 Opachi;

37 WKOTHI;

38 IHTOBBI;

39 Oynunn.

1 pom:

40 rapnens,

41 ramm pakc-Oyrens:

42 TONCHAHTDI;
43 Opachl;

44 MKOTHI;

45 raucsl;

46 ITMTOBBI;

47 ObIK-TOpJICHN;
48 HOK-TOpJICHH;
49 Oynnnn,

I'pom-mapcean:

50 tanm wrara;
51 ranmn dopyHa;
52 1anm ana;

53 TOneHaHThBI;
54 Opacol;

55 wKOThHI;

56 TUTOBBI;

57 ObIK-TOpJICHH:
58 HOK-TOpJICHH;
59 Oyinuun.

1627 36 18 30 20 28 26 .
7
4
@0 wror
34
49 69
Pz 1 P
66
59 13
1 50 25
22
/ 32

7

5 J7 9 g1 14 21 915

I pom-opamcenn:

60
1
62
63
64
65
66

=)

T LITara;
rasin (pana;
TONCHAHTBI;
Opacsl;
HIKOTbI,
I'HTOBBI,
Oyinnu.

becun-pei:

67
68

Kpioace.

69
70
71
72
73
74
75

busany.:

76
77
78
79
80
81
82
83

TONCHAHTI
Opachr.

.

rasmn dasia;
rasin popiiyHa:
TONCHAHTDI;
Opachr;
HIKOThI;
I'HTOBbI;
OyJsinn.

rajm dana;

rajin pakc-Oyressi;
JIpHK-hat;
HIKOT:

FJIC- TN,
ObIK-TOp/ICHN;
ObIK-TOPJICH;
HOK-TOP/ICHH.

Jq

TonenauTb GoM-0sHa, hop-Opameesis, rpoT-Opameesis
n kprowicens 2, 35, 62, 71, a Takxke rutosbl 5, 38, 65, 74
KPENsTCst Ha HIKHUX 1ohepeax Ha Mapcax. X010BbIE KOHILb
Tasieh pakc-Oyresient 14,41, 77 v tanm wrara 50, 60, a uHor-
J1a M XO/10BbI€ KOHIbI TaJICH (hasioB KPENATCs HA CBOMX HHXK-
HUX 6J10Kax. MecTa KperuleHHs! XOAOBbIX KOHLIOB TaJieH (hop-
JIYHOB 24, 51, 70 HAXOJIATCS HA HIKHHUX JIOHI -TaKe1b-0J10-
Kax, TaJiel rpoTa-ukora —— o nanyboi. Iaphbie cHacTH Ha
MPaBOM H JIEBOM DopTax kpersit cHMMeTpHuHO. Ha ueprexe
OHH [OKA3aHbI TOJILKO HA O/IHOM CTOPOHE.
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B mapre 1697 r. TTetp [ HHKOIHHTO Ye3KAeT 3a IPaHHLLy, I/1e ocTaercs 10 Mas 1698 1. C 30 aBrycra
1697 r. 1o 15 ssuBapst 1698 1. ox o1 umenem [Merpa MuxaitioBa padotaer Ha Bepdu [Nonanicko-Oct-
W Hmiickoit KoMIaHHH B AMCTEp/1aMe, Y4acTBYeT B IOCTPOIKE J1erKoro ¢pperara. Ha3BAaHHOTO B 4eCTh
Poccun «ITetp u [TaBes», * w nosyuaet ceprudukart cyaosoro ruiotHuka. M3 Fomtarun [Merp [ yesxaet
B AHI/IHIO. B [lenTdop1. r/1e H3yyaeT TEOPHIO CY.10CTPOCHHSL.

OcHoBHbIE pa3Mepbl H BoopykeHue ¢perata «[letp u [MaBes»: ‘U1iHA MEA Ty LITEBHAMH

wHpHHa — 7.20.u, ocaaka — 2.75 v, nuowaab napycHocT — 490 v, BoopykeHHe — 22 MyIIKH.

27.30.m.

* [Moapoduee cm. W. D. Wagner. Die Fregatten «Peter und Paul» und «Heiliger Paul». Verlag Delius. Klassing

und Co. Bielefeld. Berlin, 1966.
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