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Konbuesbie
ropoauina Xakacum

BBepenune

BTOpPY 9THX CTPOK, npojo/ukas uccaeposanus C.B. Kucenesa navana 30-x, JI.P. Kbisnacosa koria
A'.')O-x rr. 1 MJL Tlogonbckoro konna 70-X rr., A0BEgIOCH IPOM3BECTH JIOJITOBPEMEHHDIE PACKOTIKI
HA PEAYQIIINX MAMATHHKAX 0)KHOCHOHPCKOTT APEBHOCTH — TAK HA3BIBAEMBIX KOJBIEBbIX rOpPOJHIIAX,
OTHOCAIMXCS K TarapCKO-TAMTLIKCKOMY NEPEXOHOMY STally, T.e. 0 TPAAMIHOHHOIT apXeoioriye-
CKoit jatuposke K kouny I — cepeaune I B. 10 1.5, Yrounuts XPOHOJIOMHYECKOE ONPEACTCHNEC KaK-
AOTO 13 STHX MAMATHIKOB B YKA3AHHBIX OGIMX IPAHMIAX MCTOPUKO-KYALTYPHOI CTaquu eme npes-
CTOMT — B CYTYGO APXEOTOTHYECKOM CMBIC/IE HTO Ae0 Henpoctoe. CAeayeT CKazaTh, 4To MOJYYCHHDIC
HPH HOBBIX PACKOTIKAX MATEPHATIBI ITO3BOJIAIOT YBA3BIBATE BCE TPU FOPOAHING € KYABTOBO CTPOMTEII>-
HOI TpaanLKeEit, BIEPBLIE OTMEYACMON B OCOOEHHOCTAX KOHCTPYKLHH KYPIraHOB MO3HETATAPCKOrO
spemenu (IV-IIT BB. 10 1.5.), packonanmbix B ypounmge Cpixna ma p- Tée'. Becoma Bepositio, uto s1a
Tpauist GhuIa NPUILIOIT, HO OKA3AIACH BOCHPHHSATOI HA Cpeanem Enrcee MecTHBIM OGIECTBOM.
Bonpoc o paruposke koabiesbx roposu CACAYET OTAOKMTH 10 NYyOAMKALMM HAXOJA0K. Pemerno
ITOI 3a/1a4M CAEAYET MOCBATHTD OTAEABLHYIO Pa3paboTKy, CONPOBOMACHHYIO H3IOKEHHEM NCTOPHI
MBYIEHMsI HAIMX TAMSTHHKOB.

Hecmorps na 1o, uto orkpuiTiE KOABIEBDIX ropoji Xakaccko-MuHyCHHCKOIT KOTIOBHHBI TTPO-
3010 80 1eT HA3AL, M BCE HTO BPEMSst, XOTS M CO 3HAYNTELHBIMI NEPEPBIBAMU, MACT MX H3YYCHUE, CBSI-
SAHHA € HUMH JIHTEPATYPA BECbMA HEMHOTOUMCIEHHA H HEMHOTOCAOBHA. Jl0 CaMOTo HOCACAHEro Bpe-
MEIHH OHA COCTONT JIMIIL M3 KPATKHX CJIOBECHBIX OMMMCAHHIT STHX MAMSITHHKOB M HCIIONb3OBAH IS 5TIX
CKATBIX aHHbIX’. [TepBonauanbHbIi 06AMK 3THX OOBEKTOB He OBCYIKAQICS M3-3a OTCYTCTBMSI IAHHDIX.

M3 st takux ropount, oTKphITHIX B Xakaccko-Munycunckoii korrosune (puc. 1), qyeTpipe
ObLin oGnapyskenst n npomypdosanst C.B. Knceaénpim: Yer-Epounckoe, 3namenckoe u [leproe
Tpounxoe B 1931 r. u (cosmectno ¢ JLA. Estioxosoit) Huunckoe B 1932 r. ITsarpiii naMstiing —
Bropoe Tpounnkoe ropoauue — naiies 8 1959 r. JI.P. Kpizaacosbim, Ha monaikax odoux Tpounkmx

Kvwacos JIP., Kwsnacos HJL I11akosbie MO — HOBbIiE BHJL [AMATHHKOB TArapckoii KyanTypnr //
Apxeosnornueckie OoTKpuITHA 1985 roga. M., 1987. C. 255; Onu we. Packonku s ropax Xakacum // Apxeosornueckie
otepbrrus 1986 roaa. M., 1988. C. 243.

* Ocnosnas auTeparypa npeamera: Kucews C.B. Pazaoxenue poja 1 ¢eoganam na Enncee // Hasecrna
Focynapersennoit akagesin HCTOpHI MaTepHALHOIT KyabTypbr. JI., 1933. Buin. 65. C. 22, 25: On xce. Mackut u3 Apes-
Heitmnx yaarac // Hasecrns Focyrapersentoro mysest . H.M. Maproanosa. Minycnncex, 1935, Ne 1 (12). C. 7; On
we. Apessis ueropus IOsxnoii Cubupu // MHA, No 9. M_; L., 1949. C. 146, 148-150, 166; On xce. Apesusis ncropus
[Oxn0it Cubupun. M., 1951. C. 251, 259, 256, 285; Kwaaacos JI.P. Xakacckas apxeoJornueckas akeneannums 1959 roqa.
Hpeasapureasnoe coodmenne // Yuensie samcks Xakacekoro HUH siabika, JANTEPATYPbl M HCTOPHM. AGakar, 1963.
Buim. IX. C. 159, 163; On we. Heropua I0sxnoit Cubupit B cpesine peka. M., 1984, C. 23; On e, Inoxa PasoKCHIs
NEPBOOLITHOOOUMHITLIX OTHOWEHIT 11 CO3JaHMne panneit FOCYAAPCTBEHHOCTH // H("r()pml Xakacuu ¢ APEBHCHITIX
spescen 1o 1917 ropa. M., 1993. C. 36, 37; Hodoavcxuic M., Temepun 10.B. Packornku PAHHETAraPCKUX KYPraos B 30He
3unavenckoi OPOCHTEABHOIT CHCTEMBE // Apxeonornueckue oTkpeitha 1978 roga. M., 1979. C. 266, 267: Kuaiacos H.J.
Paiiie cpitereancrsa knpnmanoro crpoureancrsa 8 [Oxnoit Cubupu // Taseosrnonorus Cudupun. Tesncn pokra-
aoB. Upkyrcek, 1990. C. 75, 76; Hodoavexuit M. 3uamenckuii kraa na Xakac // Kaaawr: cocras, XpOHOAOrHs, HHTEP-
nperauna. CII6., 2002, C. 229, 230. Cwm. rakke samerkn WL u JLP. Kbisaacosuix B «Apxeonormueckix OTKPBITHIAX>
3a 1993 1 1994 rr. Padorer MLJL Togoasckoro 1994 . s s1o M3AQHHI OTpaReHus He noayunan (o.: [odoanckui M.JL.
Cpeaneennceiickas apxeosoruueckas akcneanips. Oruer o padore Beitckoro orpsaga s 1994 r. CI16., 1995 // Apxus
HA PAH, P-1, a. 19434, 19435). 5 ne HA3LIBAIO 31CCHh PabOT, HOCBAMEHHBIX TOJILKO 3HAMCHCKOMY Ky,
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KONbLUEBBIE TOPOJUI[A XAKACHH
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Puc. 1. Pacnionoxenie Koapienbix ropoani: 1, 2—Iepsoe u Bropoe Tpounkne, 3 — 3namencroe, 4— Yern-

l‘:[)")lll(('l\'()(‘_ 5 — Humrickoe. Peunas cern KAPThI-CXCMDI, PEAMICCTBYCT 3AMOJTHCTTHIO K[)il('lll)’ll)('l\'()l‘(l BOOXpaHn-
JUna; HYHKTHD — rpammnia l'l)l)ll()ﬁ TAMIH,

TOPO/MIN MM OLUTH 3a10KeHbI HeGoabne packonst (na [epsom asa: 6x2u3x3wm, naBropom —
6x4m). B1978 r. M.JI. IToonbekuM 6b110 BTOPHUHO 06HAPYKEHO 3HAMEHCKOE TOPOMILE M JIBYMSI
HEDOALIIMMI TPAHIIESAMH 0GCICAOBAHDI €0 POB M OPHCTEHHAs YacTb. JIBa KOALUEBBIX ropona
HbIHe ne coxpanmancs: Hunnckoe (pasmMepbl KOTOPOro OCTaloTCs HEHU3BECTHBIMH ) — c:mmcrncmmc
OTKpbITOC Ha npasodepexnbe Euncest, B 3 kM k BocToky ot ¢. Tecn Ha p. Tybe, mue 06HAPYKHTD He
YAQI0Ch, MOKHO JyMaTh, YTO OHO CHJIBLHO pacnaxaHo; ycrbe p. Epobt BMecTe ¢ ropojumenm (umes-
s masvep 200 M, OKPYKEHHBIM BAIOM M PBOM 10 2 M ryGunbl) 3atonieno Kpacnoapckum oo~
XPaHmnmem.

B xoae nnanosoro APXEOJIOrMUYECKOrO U3YUeH IS APEBHEI H PAHHECPEAHEBEKOBOIT HCTOPHI ApXH-
TEKTYPDI 1 rpajiocTponTeabeTsa Xakaccko-MunycHnckoit korrosuust JLP. Kblli.’:llC()Bbl.\l (no 1991 r.)
M MHOI0 B 1987-1996 rr. mayuanucn TPH YIEJAEBUIHMX KOJIBIEBbIX ropoanma’. Heo6xoaumocts cormaco-

" TIP3 BeEM CBOCM FKEAAIHN ABTOP, K COKAICIHITIO, HE HMEET BO3MOKHOCTH NOGAATOZAPHTE HOHMMEHHO BCEX A0IK-
HOCTHBIX JIHIL I MCCTHBIN KHTEACH, FOA 32 FOAOM AKTHBHO COACHCTBOBABIINX HCIOMHEIITIO HAYHIBIX 3A1a4 1 CMAT-
HEHHIO BLITOBLIX CAOKIOCTET SKCTEAMIITH. PACKONKH PON3BOILINCE CHAAMI yHauxcst Xakacckoit HAIMOHLUILHOI
fivmasig (r. AGakan) i mkon Borpaackoro p-ia Xakacuit.

J



H.JI. KbI3JIACOB

BaHMsA HAOMOACHMIT Hal BHAMEHCKMMH YKPEIUICHUAMM, ToydeHHbIMH HaMu B 1991 1 1993 1. ¢ pesyib-
Tatamu packoriok 1978 r. npusesa MUJL Togoabckoro Kk HeGOABIINM JOMONHHTEIBHBIM PACKOIKAM,
MpOBEAEHHBIM Ha MaMaTHHKe B 1994 r.

Hbine oxpyskennbie 0ueHb HEBHICOKMMI PACTUIBIBIIMMHCS BAUIAMH M MAIO3AMETHBIMI HETIYGH0-
KHMH PBAMH-KQHABAMM, 3TH HECJIOKHDIE € BUJlY IAMATHUKH € COBEPIIEHHO IIOCKUMM, TTOYTH JHIICH-
HBIMH KYJABTYPHOTO CJIOSI TUIOI@QAKAMH OKA3aIMCh OOMAHYMBBIMU. PacKoNnKu BBISIBIIM OrpoMILIe
PBBI, MHUPHHOIO 6 1 LAYGHHOI0 3 M, 3aN0/IHEHHDIE HEKOI/IA PA3PYIICHHBIMI 1 COPOIICHHBIMI TY/[A Ha-
MEPEHHO CPBITHIMH MOUHBLIMH IAIMHOOHTHLIMU cTeHaMu. OCHOBAHMS HTHX CTEH B IIHPHHY TAKKE J10-
cruraan 6 M, a BbicoTa TBEPABIND B CTapuHy ObLIA, MO-BHANMOMY, Ganska k 3 M. Hanbosee anaunvoii
HAXOJKOM OKA3INCh MHOTOUMCICHHDBIC OOJOMKH HEODOMIKEHHOIO KHPIHYA, TAKKE HATOMHSABIIIE
psbl. [lepponauanbio peryispHoil KJIaakoii 6o 00JMIOBAHDBI CTEHbI, BEPOATHO, U3 KHPIIHYA Bbl-
KJIQIbIBAJIACH M1 MX BEPUIMHA.

Bce tpu nayuennbie KpenocTn HaCTONLKO MOXOKH APYT HA JIPYra 110 IIAHHPOBKE, CTPOHTEALIHOIT
TEXHHKE 1 MATEPHATIAM, YTO HET COMHECHMSI B IPUHAVISKHOCTH MX CO3ATENECH K OJHOI apXHTCRTYD-
HOI mkoze. [Tpocaekennoe Ha MaMsTHUKAX IPUMEHEHUE C/AMHOI MEPDI JUTMHBI U BbISIBJICHHBIC CJIC/BI
HPEAWECTBYIOMEH CTPOUTEALCTBY CHIENHAILHOI PA3METKH ILTOMAZ0K TAKKE HE OCTABSIOT COMICH
B TOM, 4TO [EPEJL HAMH HPEACTAIOT TBOPEH s PO} ECCHOHAIBHOTO 30uecTBa. Ceros maMsTHIKoB
CBIPLOBOIO CTPONTEIBLCTBA ApeBHee HTHX B Cubupy Hayka He 3Haer.

CreunanrbHoro paccMOTpeHus B OTAeABLHOL MyOJMKALMK TPEOYET 1 BOIPOC O HAZHAYCHII HTHX
CaMOOBITHBIX COOPYKeHHil. 3ameuy, uTo CYHIECTBYIOWEE B JIMTEPATYPE MHEHHE 06 MX O0OPOHIITE/ -
10ii poau (C.B. Kucesnes, JI.P. Kbiznacos) nocie MPOM3BEACHHBIX PACKOIIOK MOKET ObITH 3aMCHECHO.
XapakrepHble 0COGEHHOCTH KOJBIEBBIX FOPOAMIL, MPOCIEHKEHHBIE PACKONKAMM, YKA3bIBAIOT Ha HMX
KYALTOBYIO poJib. Onepexkas cenuaibHyIo mySaMKarHio, CKaXKy: 9TO GBI XPAMbl COTHLA, 3aX0/5111¢-
O B UK 3UMHETO M JIETHErO coannectosnms. Kakoil peanrny npunauiekani crons Beamucersen-
HBLIC COOPYKEHMS, CKA3aTh CErOAHS HEBO3MOKHO. CBA3AHHbBIC ¢ HUMM HEMHOIOYHCICHHDBIC HAXO/KH
HEIHKOM OTHOCATCS K KyJIBTYPEe MECTHOIO HACEACHHs. APXEOJIOIHYECKHe HAGHIOACHMS CBIICTEC -
CTBYIOT 06 OTHOCHTENBHOI KPATKOBPEMEHHOCTH CYWECTBOBAHMS CAKPAIBLHBIX HEHTPOB, OKPY/KCHHBIX
MOHYMEHTIHHDIMH CTEHAMH M [1yOOKMMHM pBaMU. BO3MOKHO, CBATBINN Gl NONpaHbl ¥ MOIHbIC
X YKPEILICHHS CO3HATEABHO cpoBHsiin ¢ 3emneio. Kora psom Bosuukin nocenenms panueii nopol
TAWTHIKCKOM KYJIbTYPbI, HETJIYOOKHE OCTATKH PBOB M HEOOJABIINE BCXOAMICHMS HA MECTE CTEH CBITI-
JIAIIL HCIIOB30BATHCH YKE VIS COPACHIBAHMS OBITOBBIX OTXO/OB.

Cerogust HEAOCTATOMHO JAHHDBIX JULs HCTOPUIECKOTO OCMBICJACHUS CTOIbL HEOKHAAHHOI KapTit-
HbI PA3BHTOI M HACBILEHHOIT, OBITH MOKET, AaKe OYpPHOI 1 TPAru4YeCKoil IyXOBHOI KU3HU MCCTHOIO
obuecTsa B Ty OTAWICHHYIO 3110Xy. Penraemas B nacrosiueii nyOIMKALMK 331442 3HAYUTEABHO CKpPOM-
HEE — cIeayeT npeiCTaBUTD OJYYEHHDIC APXCOTOTHYCCKUMHU PACKOIIKAMM JIAHHBIE, XAPAKTEPU3YIO-
IHE CTPOUTEIBLHBIC H APXUTEKTYPHBIC OCOGEHHOCTH 3THX MOHYMEHTAJIBHBIX MAMATHHUKOB.

#

OOGBEeKTHI HAMIETO BHUMAHMS PACTIONOKEHBI B HIDKHEM TEUeHHH HEGOJIBIINX XAKACCKHX PEeueK
Tecn (xak. Tuc cyr) n Ep6ui (Yopda cyr), aesbix nputokos Cpeanero Ennces (xax. Kiw cyr), coera-
IOIIX € cesepupix oTporos Kocunckoro xpedra u o6pasyiomux ase Y3KHE CMEKHBIE JIOJIMHDI, BbITSI-
HYTBIC € IOFO-BOCTOKA HA CEBEPO-3aMa/l BAOJIb I0KHBIX CKJIOHOB BaTeHeBckoro Kpsika (xak. Xapa cbii)
(puc. 1, 2). Io Bbixoae u3 Taitru nx PYCIa pasaesisiet b paccrosinne 8 10-11 kv a ropusiit maccns,
Aocruraiommit Beicotnt 701 M (ropa Kyuecrenxa, xak. Kyuecreii Tar). Tak e yranens: JAPYT OT Jipyra
M X YCTha (HbIHE CTaBUIMe 3a1iBaMu Kpacnospckoro sogoxpanmmima): MEK HIMIT 9 KM 1 xpcéc’r
Koposa (xak. Inex tar win Inex acuan Tar)', rasHas Bepuiima KoToporo (ropa Kepuosa) nojuimva-
ercs b 10 556 m. Jloanel seskaT Ha BhIcoTe 200-300 M may YPOBHEM MOpsI.

Bce tpu apesnux navsitnnka PASMELIAIOTCS HA NPABBIX Heperax HA3BAHHDIX PeyeK, B AKX
ORPECTHOCTAX COBPEMEHHBIX Acpesenb Tpounnkoe n 3unamenka, 1€pe3 KOTOPBIE NPOXOANT AchaibTH-

poBannoe mocce Adbakau —Kpacuosapck (M 54). epesun orctosT oT r. AGakana na cesep Ha 78 n 90
KM COOTBETCTBCHHO.

I - > < AN T ~ >
! [Moaesble 3amicn Xakaccknx TONOMHMOnR CBCPCHBI MHOI0 ¢ KH.: bymanaes B.A. Tononmsiraeckuii CaoBAPD
Xakaccko-Munycnickoro Kpas. Abakan, 1995.
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Puc. 5. Bnamenckoe ropoanie. CoTyanoHHbIT IIaH, @ — MiTHO Ki-
AN, §— MEMSA 3AEKTPONEPEAAUH, 6 — FOpoaNIIe (Pacnaxano),
2— npocexounas gopora, d— noiima p. Epout, e— rarapckuii Kyprai,
X — KaHa1 ¢ OTBA0M, 3 — rpannita namiin. Fopusontanu nposeie-
nntuepes 1.

Fopoiima naxoasres B BechbyMa GIHM3KHX IIPHPOJIHBIX YCTOBHSX. Ony pasMemaloTCst B HEIMPOKUX
FOPHDIX I0IMHAX, OTKPBITLIX Ha 3anma/l K EHuceio, Ha Kpa KOPEHHBIX PEUYHBIX TEPPAC € OTHOCHTEIBHO
IHPOKOIT noitMoiT 1 crenubiMu 3aiivumamu (puc. 3-5). Bee onu CBA3aHBI ¢ HAYMHAIOIIMMUICSH OJIH3
HUXJIDEBHIMH OPOCHTEILHBIMH KaHATAMHU. DTH J{BA OOCTOATE/NBCTBA — GaronpHsATHAS €CTECTBEHHAS
CPEIa M HCKYCCTBEHHBIC MEJIMOPATHBHBIE COOPYKEHHSI — MO3BOJH/IH NEPBOOTKPLIBATEAAM NOCHHTATD
ropo/nuta nocenersivm. FX yKpersieHHOCTb 1 OTCYTCTBHE BHYTPH KYJILTYPHOTO CJ105 MOOYIN NPEL-
HICCTBCHHMKORB CBA3ATH HALIM MAMSITHHKH € rocmapﬂnenuoii BAACTBIO (MECTHOI 1n npuuLioii). Bee
ATH 0Oe COOBPAKEHHS OCTAIOTCS B CHIIE, HO MX MPAMAst CBS3B C TPEMS KOJIBLEBBIMI FOPO/MINAMIT,
KaK rOBOPHAOCH, 10/KHA OBITH PACCMOTPEHA 0COBO B CBA3M € ONPEACIEHHEM NEPBOHAYATBHOTO Ha-
31!2!‘1'1{“"51 ATHX JIDCBHHUX MAMATHHKOB.

: Ipetmit cnpaseuniBgo BeyessBIIMIICH OOUIT IPU3HAK, MPHUCYLMIT TOPOAMIIAM, TAKKE PYKOTBOP-
HBIH: TAKOBO X GIM3KOE COCEACTBO ¢ TarapCKUMM Kypranamu (puc. 4, 5). Hoire on He OTMEUACTCst JMIID
Bornomenuu [Mepsoro Tpounkoro ropoanma, OKa3aBmerocs Ha Kpao COBPEMEHHOI ICPEBHH, HO ObL1
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H.JI. KBI3JTACOB

ormeden u st nero B 1931 r. C.B. KucenesbiM, OCUNTaBIINM KypraHbl 3aXOPOHEHHEM APVAIHIIHKOB,
BAIEBUMMH KPenOCTAMH. OT 5TOrO NPEAIOAOKEHHS TENEPD CAEAYET OTKAZATHCS 110 CYIYOH0 ApXeotory-
HECKIM NpHaHHaM. BO-epBbIX, BCe TPH FOPO/MINA MOZAHEE COCEAHNX KYPIraHOB, HPHHAUICKAIIIX, Cys
110 nx 06Ky, k VI-V BB. 10 11.5. Bo-BTopsIx, npuMep 3HaMeHCKOro ropojnina, 06K BOCTOMHOIT 4acTy
KOTOPOro OKaza/ics MOMMHEH GIM3KO PACTIONOKEHHOMY TArapCKoMy Kyprany (puc. 5, 8), scio yiasnisa-
€T Ha OTCYTCTBHE MPAMOH CBA3M MEXKJY STUMH JIBYMsI THIIAMH MECTHBIX APEBHOCTCIN,

3a cremamu OCHOBHBIX OGBLEKTOB OOHAPYKEHBI W OJIHOBPEMEHHDIE UM, M HOCACAVIONE [10-
CCACHYECKME NAMATHUKH TAIITHIKCKOI M PAHHECPEAHEBEKOBBIX KyALTYP (pc. 4, 1. 5. a), wacriuno
packonanupie B 1988-1989 rr. n 1978 1 1994 r. muoio 1 MJL IMogonnckum y Broporo Tpounkoro n
3namenckoro rOPOJMIIL.

Packonounsie paGotsi camux roposim 3aTPOHYJIM JIMIIL YACTh KAKAOTO HaMsTHHKA (pric. 6-8).
Ocobenno mmpoko konamcn Bropoe Tpouukoe n 3uamenckoe ropoanma, B Hansoabmeii crenen
PASPYLICHHDBIE B APEBHOCTH M 3AAXAHHDIE B COBPeMeHHOCTH. Jlyuiie Apyrin coxpauusmicecs Ilepsoe
Tpounkoe ropoamme, necommenno, paxnee HPOYMX VIl TOHUMAHMS APXHTCKTYPHBIX OCOHEHIOCTEN
TAKMX AMATHUKOB, HO €My HBIHE HUUETO HE YIPOXKAET, a PACTIONOKCHHIE Ha KPaio rocesnka i 01113 Xopo-
X IHOCCEHHBIX A0POT MO3BOISET MCTIOIB3OBATH OOLEKT B KyJILTYPHO-MACCOBOI padoTe. o s1oii npu-
HHHE FOpoAMIIe M3YUEHO iDL OO CeKymeit cTeny 1 po TPAHIIEEIT, @ €ro IIOMAAKA — HeOONLITHM
SUIOKEHHBIM B ieHTpe packoriom. [Tocsie uero pebed naMsTHIKa GbUT BOCCTAHOBICH.

Tpu konbueswix ropoma, HCTOPHRO-KYTETYPHOE EAMHCTBO KOTOPBIX GHUIO OYEBHHO YIKE /10 PACKO-
NOK, "3}"~la.leCl), MOJKHO CKa3aTh, 3a€/{HMHO. K TOM}’ n()())')l(}l&UlZl M Mastast C()?\'pllll“()("l‘h CTCH ropo/gut, Tpe-
Gosasuast nposepkm TMOAYUEHHDIX B O/IHOM CTyuae HaGMIOACHHIT HA APYTOM HAMSITHHKE. DTHM BLI3BAHO H
MEPHOAMMECKH IPONCXOMBIIIEE BO3BPAIEHIE HE TONBKO HA YK€ MBYUABIIMICH NAMSITHHEK, HO HHOT/IA 1 HA
lpexHmne packonst. [ocreA0BaTebHOCTS SKCIEMITOHHbIX PaGoT B pesyIbTaTe CAOKMIACKH CIE/YIONIM
obpazom: 1987 r. — okpyra [Tepsoro u Broporo Tpomnnkux ropoamng; 1988 r. — Bropoe Tpouiikoe ropo-
Aniie u Tpounkoe nocenenne, 1989 r. — Tponukoe nocenenne, Bropoe u Ilepsoe Tpomniite ropour-
we, 1991 u 1993 r. — 3uamenckoe ropoaue, 1994 — Bropoe Tpouukoe ropome, 1995 r. — I lepioe n
Bropoe Tpounkue ropoauma, 1996 r. — reogoantnas chemka FOPH3OHTA NIEPE BXOAHBIMIT [IPOCMAMH
Beex Tpex namsitinkos. B 1990 u 1992 r., PaboTLI He BeMCh M3-3a OTCYTCTBUS CPEJCTE.

Hoaysennpie gannwre, PA3YMEETCs1, HE CMOTYT OTPA3UTD BCEIT MOAHOTBI CYMIECTBYIOIETHT KAPTHHDL,
Onako apxeonormueckoe MCTOPHYECKOE BHAYEHHE TUX HCKIIOUHTCNBHO PEAKHX TOPO/HIIL TTOTPE-
‘(::;‘):::‘l-:;(l)l"l 0:::2;:‘;'(?1 l:)le ;1;:,111;(1)1ei’fum'x 3e.\umum'x pa6q1~ HA HUX, DI TOTO, YTOOLI OCO3HATL Y/KE 101

CTABUTH HOBBIC 3[4 11OJEBLIX MCCACAOBANMIL.

1. ®opma ropopum

(Df)p.\lzl MBYYEHHBIX KOABIEBBIX FOPO/MII B IIaHE HE NMPEACTABIA COGOIO npasmwibHoro kpyra. Eme
10 rlpOPczleuuu PACKONOK Ob110 Briosne OUEBUHO, YTO MEPMAMOHANIBHAS OCh OKAZIACD Kopoue
IIPOTHOI y BCeX Tpex namMaTHHKOB.
C()l!pt{\::]uff:)li:)y\'('zf:(:;lfﬁ?;: l‘f(t)c(:?lllulc (;_)H(t. 6) PACXOKACHUE BEIUYIH He ObUIO 3HAYMTEJILHLIM H, 110
85X 8By Aot n}mu- @ lﬁnuioﬁ:_) l;_(:q r}‘ae(mﬂ.\a Basa — 75 x 80 M, no BHEHTHEMY KPAalO BaJld
S i 1 o) Haake — 65,25 x 69,5 .\1)_. Ha_SHa.\leucxom ropojauie (puc. 5, 8) 910 He-
€ YKe 3ameTHee — 7 M (COOTBETCTBEHHO: 57 X 30,5m; 63 x 71 mu 39 x 46 M). Ho nandonee

APKO T ~00e S
I lakas 0coOEeHHOCTD NnposisBuaach Ha BTOpOM TpouuKOM ropojuie (pHC. 7)‘ I/l PACXOKACHHE

AVIMHBI MEPUAMOHAIBHO 11 HIHPOTHOI] i
o ocen rocturaer 10 m: 10 packonox vi: , < ¢ PDARIL
Baa cocrasmno 111,3 u 92,7 m AO PACKOIIOK ya/ieH e BHENHMX [P

Packonku, soissass ne no'xi:?m”miu Bl'l)'rpelmei'i et Lo

Pl e mq”;l)m A dljlbllblt FPAHMULI CTeH 1 pBOB FOpOAMNL, €CTECTBEHHO, CYKAIOT Ta:

o e ”e'"“: P 'B'OJI{bIX [IPOMEPOB 311k npoussecTy HENb3s1, T.K. IIMPHHA TPAHIICH

i 3HE 'lHll,Jled, A MX PasMeleHue nogunneno APYrum sazauam. OueBHAHO TaKkKe, UTO 1EH-
I ‘Ll‘b.}ld'}l 0(:,1. TEJIA YHEJAEBUIMX CTEH MOCIe X Paspylenus u pacnamgm ne COBHAACT € M3HAYAILHOIT

(cp: .:).uuuu)m. noc‘muu‘yu) W IOKHYIO CTeHbl 3HaMenckoro ropoanma B rpanmesx I u V, IV u VI —

fl)i;l.l;u : 'f IC-'lic;tlbl I(.)zl\l'l(')l’l ,.1)'{*11‘ ?T()p()l‘() Tpounkoro ropoanIa ¢ ee BocTouHOit 1 CEBEPHOIT JiyraMu B
I €ax 1 Ha packone V—puc. 7). K TOMY e NOROGHbIe HPOMEPBI 110 NPOUBBOJABHBIM OCHM MO
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0 10m
Puc, 6,

JLP. Ruanacona 1959 r., 1, 11— packonbr 1989 1 1995 rr. Fopusotrain uepes 0.4m.
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H.J1. KBI3JIACOB

@

Puc. 7. Bropoe Tponukoe ropoaume. [lramn, PA3pesnl 1 pacnojoxenme PACKONMAHHBIX yqacTKOB: Tpanmeit [-1V i pac-
konos IV-VII, U]T[)llx~ll)’llKTllp — IPAMIA PACTAXAHHDBIX CTCH, 3ATHBKA HEPHLIM — MEPBHYUHOE TCAO CTCH, JIHHIN
¢ Geprurrpuxom — BCPXHHC FPAHiIbI PBOB,

YT HE OTBEYATH NEPBOHAYAIBLHOI dopme namarunka B neoOM. Ocosunasas ycroBnocTs u3MepeHuii B
TAKOMH CHTYaIMM, PHBEY BCE JKE HEKOTOPBIE NOJYUCHHBIC BEMYIHDL. [Inpornoe namepenie Mexay
BHEIHUMH IPAHHIIAMH CTeH 3HAMEHCKOTo ropoauma ot rpanumen I k 'V (npoussesennoe ne no jgua-
METPY, a MO yIJ10M, 110 OcH, uaymeit Ha 3 M 1oKHee PCOMETPHUECKOTO UEHTPA OOBEKTA) COCTABHIO
65,6 M. Mesx BHEm MM KpasiMmu pBoB 3/1€ch 79 M. Ha Bropom Tponukom Buemmne HOBEPXHOCTH CTCH
B Tpaniee [V (¢ npusieuennem Tpanmen II) nporusocrost ua 103,6 M, a B Tpauiee I — na 87,6 m.
Paccrosmmne mex suemmmmu Gopramu pBos B 370i1 Tpamnmee cocrasasier 106,4 M.

OaHako, ecim nbITaThest BLIMUCANTE PIYC roOpoant, To pesyasrar Oyner Briosne onpege/cH:
HbiM. Takue pacuernt B oTHOmeEHNN 3HAMEHCKOTrO maMsaTHHKA A caeayiomue pesyaprarbl. OT
FCOMETPHYCCKOIO HEHTPA OGHAPYIKEHHOTO B HEHTPE ropoaHia crordboBoro COOPVKEHHs JIO BHY-
TPEHHEH IPAHMILBI OTIOACHIBAIOUIETO pBa (puc. 8) no S6opram Tpanuwen I oo 33,9 u 33,7 M, T.€.
B cpeiem 33,8 M, 1o croponam Tpanmen V—341 1 33,6 m, T.e. B cpearem 33,85 m. Te xe name-
PEHIA, Mpou3BeAcHHbIe N0 GopraM Tpaumen IV, paor SHAYMTENIBHO MEHbIME BeJnunnpl — 28,10
u 27,75, 1.e. B cpeanem 27,95 m. O6bsicuenus TaKOMY PaCXOKACHUIO 3AKTIOUEHDI B OCOBEHHOCTAX
[UIAHA M3YIAeMbIX FOPOJIHIIL.
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KOJNIbUEBBIE TOPOAMIIA XAKACHH

EX-e
EEl-e

Deerr R T
Puc. 8. 3navenckoe ropomiie. OGuutit nan packonos. @ — rpaniia packonos, f— OGAMIOBKA CTEH, § — 3AN0JHCHHE

CTEI, 2— MAIYC CTENDl, d— POB, €— HEPACKONAHHDIT POB, ¥ — FPAHMIA Kypraia, 3— MIHTb! Kyprana, u— croabo-

Bas simMa, X — ovar, 14— Hepackonannas CTCHa, M — (IPCBHZL

Oun ne opapubl. B MCKOKEHUH reOMETPHYECKH MPABIJIBHOIO [IAHA BCE TPH MAMATIHITKA
ABHO CACAYIOT €MHOIT 3aKOHOMEPHOCTH — OTKJAOHEHHE OT Kpyra y HUX MPOHCXOANT H3-3a CMele-
HUA BHYTPBL cTOpon co sxogamu. Jas Ilepsoro Tponukoro ropoauia — 1o I0ro-1oro-3anajnas
C¢ropoua, juia Broporo — ceBepo-3amajHas, a Uisi HIMEBLIEro ABa BXOAA 3HAMEHCKOro — 3anajiHast
CTopona. Ecau B3arn ans [Tepsoro Tpounukoro ropoamna paaMyc NMpaBHJIbLHOrO Kpyra 1o rped-
HIO Basa, To on cocrasut 40 M (puc. 6). F TosbKO Ayra CTOPOHDI € BOPOTAMM OTOIAET OT TAKOI
OKpy&RHOCTH BHyTph Ha 7,5 M. [Ipu 9TOM I0ro-3anajHas 4acTb CTCHDI, NPUMBIKAIOUIEH K BOPOTAM,
Oyrer Gamske HPaBIJILHOMY [TOJIOKEHHIO HA OKPYXKHOCTH, A JOrO-BOCTOYHASI — JAJbIIE OT HETrO.
B nepsowm clydae HAYAI0 OTKAOHEHHs (M3MEPAeMOoe MO XOp/€) NPOHCXOANT B 30 M oT BOpPOT, BO
BTOpomM — 1 53 m. Bepositho, 10ro-3anajgHas meka BOPOT Ha ropoAMIIe HECKOJIbKO BBIXOJM/IA BIIC-
PEA 32 IMHMIO 10r0-BOCTOUHOI IEKH, TIOA00HO TOMY, KaK 3TO nadmoaercs na Bropom Tpouukom
B OTHOLICH M I CEBEPO-3ANATHOI CTOPOHDI sxoaa' (puc. 7, 10). XoTsi Ha 3HAMEHCKOM TOpojMiLe
Packonkam HOABEPrHyTa TOJALKO OJHA M3 CTOPOH I0T0-3aMa/IHOr0 BXOJHOTO npoema, HO YKe 3TH

N
y CJOBHDBIC 3HAKH K H3ABACMBIM HEPTEKAM rlp"“l‘ﬂt‘"bl Ha pllC. 9.
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[e.e]s E—-6‘= |-7 -8
‘; OJ-9 ‘?Ll-lo m-“ E-lz Puc. 9. Yeaosnbie 0003Haqe s Ha ueprexax.

cospemenubiii gepi, 2— COBPEMEHTIBI TAXOTHLIT
€101, 3 — 3AMOAHECHHE HOP M SIM; COBPCMCTHITTLIC
‘ ~ l-l} ‘ * — I-l4 ‘ — e l-lS ‘—:O l-]6 OTAOKEHNS, 4 — MATEPHK, 5 — NECOK, 6 — KT
pAMnA, 7— Cepas FIHHA 1 Cepblil Kpri, 8~ apec-
sa, 9— ranbka, 10— rymyc, 11— uepupiit Kupuit,
‘_ o 1_17 ‘ S ‘-18 l oI l_l9 = 120 12— Geprit kupim, l3—~5’”plul‘lll&lsl Kpouika, 14-
KEATAA CYNECh, 15— cephiit CYrInHoK, 16— xearan
Cynech ¢ FaibKoi, 17— KeATHI CYTAMHOK € Tl
Koii, 18— cynecn ¢ raapKoii, 19— rymycuponaniiai
‘ =r I-Zl | l r I |-22 rr/\Ll -23 lijLI-24 cynech, 20— KEATHI TYMYCHPOBAHILIET YO,
21 — cepbrit ryMyCHpPOBAHHBII CYTINHOK, 22
C101 3UTHTOI CHIPLOBOIT Macchl, 23 — rymyciponai:
lF.'_rl_l_zs I;:l'26 F_ . j_27 F _j_zs HBII €101 € Kupll:mlx:n’l KPOUIKOI, 24 — KupIas
KPOIIKA € FILKO, 25 — BEPXIsst Ipatiiiia pui.
26— LKA TPAINIGA PBA; TPAHMIIDI PACKOTIOR,
27— rpanmi@ CKOIICHIsA, 28— HEBIAMMAS 1 PEROTE

@‘-29 F_I IJ-30 r ‘J-3l ‘@J-:&Z CTpyHpyeMast rpatiita, 29 — rpaniint s, 30 — pe-

KOHCTPYMPYEMast IPaiiiia KanapKi, 3] — HAXO/KA,
32— ApeBECHbIE OCTATKH, 33 — apesecuplit e,

~ |33 @l-}zll \'/ |_35 | A |-36 34-()C'l’i\'l:f<uCT().'lﬁa. 35 — KOCTB KUBOTHOTO, 70
l I APEBECHDIH YTOb.

JAQHHBIE O3BONSAIOT [HOJAAraTh, YTO M 3/€Ch BOCTOUHAS IICKA HE COBIAAANA MO HATPAB/ICHHIO € 34
naAnoil, BuicTynasmeii napyxy (puc. 8, 11).

Ecau maan [epsoro Tponmkoro ropoiuina BHIISINT OKPYKHOCTBIO, HacTh KoTopoit na 1/5 pa-
AMyca OTCeuena Xopioil, To B cayuae co Brophim KOIbIEBLIM obbexkrom na p. Tech xopaa npoxoAnT

> » =3¢ 9 a( - - ~
npuMepHo uepes 1/3 vacrob paaiyca (IMOCKOABLKY pajuyc namsTHHKa 6an30K K 49 M, a nporud cro-
POHBI € BOPOTAMH JIOCTHIACT 17,7 m) (puc. 6). Kapruna, nadmoaemast na 3HAMEHCKOM TOPOHIILE,
Hl:;i;lzl,’lHT CIIOKHEE (p’uc. 8). 3aech 3a Py MIaHa IWIOMAKH FOPOAHIIA MOKHO IPHHATD BEJMUMHY
B 28,5 M, TOTAA MPOrud CTOPOHDI € I0rO-3aNYIHBIMU BOPOTAMH oyaeT 61m30K 5,5 M, T.€. HECKOJIDKO npe-
gpmm 1/5 paamyca. Takas nponopuust COOTHOCHTCS € pacdeTaMu, IPOU3BEACHHBIMIT VI [Tepsoro
OHIIKOI'O TOPO, 3 CDO-3 i i

”(;i“r KR poamma. 3aTo OCh CEBEPO-3ANMAAHBIX BOPOT 3HAMEHCKHX YKPETUICHHI BLIMCT 34 npet
N dL..\l) K: OKPY/KHOCTH PUMEPHO HA Ty XKe Beanuniy. MOKHO JiyMaTh, UTO IUIaH NOCTPOCHII 1o-
CACHET0 OOBEKTA BKIIOYA! B ce0Ost HE MEHee JIBYX 9Tanos.

Jlorajika o nepBoHay: "OYT ‘
. ,1, ‘-L'l 4 :pu YHAYAIHHO MHOTOYTOJABHOM, @ HE KPYI/IOM IUIAHE CTCH H3YHEHHBIX OOBEKTOB JlaeT,
‘ AK YMAETCst, OOBACHEHHE CHCTEMATHYCCKH HABI0aeMOMY Ha BCEX TPEX FOPOAMIIAX ABJICHITIO, pna-
V:L‘::tll:(\.)lm'l‘ﬂ().\l}. [TpakTHYECKH BO BCEX TPAHMIESX, CEKymMX (POPTHHHUKAIIN M HAMEPEHHO HATIPAB:
,) n . PAMO MOMEPEK HUX, ONOACHIBAIONINIT CTEHY POB IPOXOJAUT MOYTH MEPHEHNKYIAPHO pas-
«l, ;(.): X 1 .rmm'm CTEH OKA3BIBAIOTCS MO/ YIIOM K HEMy. B ITepsom Tpounkom ropoauine '(pnc. 6, 12)
ATOT yroJ ”"ﬁ_‘i‘f}"_‘f‘"c” JIMHMK CTEHBI cocTasser 75", st BuyTpenneii — 74° 30, a ais rajgeunoro
«manavca» — 75" 25°, 1.e Ji eX a3z i sy
K-l‘)-,f,:‘,,(\d;;( ‘)/;: c) . T.€. OH €/JIUH ;ul:l BCEX MOKA3ATE/ICH, CBI3AHHBIX ¢ HAIIPABJICHHEM CTEHDL. Takyio
v ' He OOBACHUTH HEBEPHO . : i )
: l > 1Th PHO BLIGPAHHBIMH HATIPABICHHUSAMM CEKYIIHX TPAHIICH, OCKOABKY CTOJD
SHAYHTEILHBIX OIHOOK 3/1€Ch ObITH HE MOKET. ) )
. = I L .
“‘MLI;):C.\:()Tpgﬂlﬂﬂ( b K adpucy sayTpenteit mwiomaaku [epsoro Tpounkoro ropoamina (pmc. 6),
MOKHO 3AMETHTD €€ MHOTOYTOJIb oe 5 & =
e ;3 " o ) n’ocm. OCOOEHHO SIBHYIO B IOrO-BOCTOYHOIT M CEBEPHOIT HACTAX. 910
e pasue MOKeT m.ln. COTMOCTABJICHO € M3J0KEHHBIMH JAHHBIMH, MO3BOJSIIOIMMH [10J1araTh, 4To
FHAYATHHO BCE TPH MYOJIMKYEMbBIX TAMSITHHKA HMEJIF IV
S e n1'm'xll"lc I pmonsi s 7 nfcml HE OKPYIJIYIO, @ MHOFOYTOJIbHYIO (POPMY. Mexonst
0K J1az p I LKOTO TOPOMINA, MOKHO H3MEPHTDH JUIHITY CTOPOH 0OpasoBbIBABIIC
rO €ro MHOPOYTOABHIKA. B I0ro-BOCTOUHOI 1 CEBEPHOIT HACTSIX €10 MIOIMAAKH MPSMbIE JTMHHI OTUIBIE

14



KONbUEBBIE TOPOJUINA XAKACHH

Jero Baia 1o unHe o3k K 24 M. Briosine Bo3aMokHO, 4TO NEPBOHAYAILHO YKPEITUIEHHE NPEACTABIS-
10 0001 BOCHMHYTOJIBHOE COOPYKEHHE.

To Ke BHCHATIACHHE MHOTOYTOJLHOCTH NEPBOHAYAIBHOTO [UIAHA COOPYKEHHS OCTABJISAET U N3yve-
aue ocobennocreit cren Broporo Tpounxkoro ropopuma. VX nanpasienne, 06Hapy;KE€HHOE TPaHIe-
it He coorsercryer abpucy psa (puc. 7, 13). CoorHecenne AMHUM BHYTPEHHEH MOBEPXHOCTH 3a-
Haoit crennl B CMEKNBIX yacTsx rpanueit [ u IV nossoasier npocienTs ee HalpasieHue Ha mpo-
psskeni 4.3 M. Drasnus e umeeT n3rnba (puc. 14). Ocoboro BHMManus, B CBA3H € 9THM, 3aCIIYKH-
paer POPMA BIYTPEHHETT HOBEPXHOCTH NMPOTHBOEKAIIEH BOCTOUHOIT cTenbl. Hajexkio spisipiennas
B nipeaestax VI packona na npoTspkenun 4 M, OHa TakKe WieT rno npsiMoit imnnu (puc. 15). Cosmerast
STH JAHIBIC € HAGTIOACHIAMM HA CMEKHOIT yacTy Tpanmen IV (puc. 7), yBuANM, 4TO BHYTPEHHSIS 110~
BEPXHOCTD CTEHBI FOPO/IMIILA 3AECH MAET 110 NPAMOiL TMHUH HA NPOTAKEHIH 6 M. Manoxennble 06CTo-
ATEALCTBA CBIJICTEALCTBYIOT O TOM, 4To Bropoe Tpourikoe ropoauiue e 6bU10 KpPYIJIbIM B IUIAHE, a,
110 Kpaitieii Mepe B OTHOIMECHNH BHYTPEHHETO apuca CTEH, MMEJIO0 BUL MHOTOYTOIbHHKA.

Hanbonee sBHO Ha NEPBOHAYAILHBII MHOTOYTOJNbHbIH IUIAH KOJAbUEBLIX FOPOAMUL YKa3bIBa-
0T OCTATKH JICPCBAHHBIX BLIKIQIOK, OOHAPYKEHHbIE B OCHOBAHUM CTCH 3HAMEHCKOrO ropOAMINA.
Tpanmes V. kax i oxkubiii paspes MJL TTogorsckoro 1978 r.!, BoIfiBIIA CYIIECTBOBAHWE J€PEBIH-
HOI KOHCTPYKILI, TIPCAMNECTBOBABUIEIH HA TAMATHUKE BO3BEACHHIO raMHOGUTHBIX cTeH (puc. 8, 16).
[epinveTp OyAVIIIX CTeH OKA3ICH TOHAYATY OUYepUeH MHOTOYTOJILHOI PaMOit, BLIOKEHHOI B O/IHH
BEHEIl TOPHBOIITAILHO MOIOKEHHBIMI COCHOBBIMH GPEBHAMH, ANAMETPOM HE MEHCC 14 cm. Cyas no
BCEMY, HX KOHILI HE OLUIH CBA3AHBI CPYOOM M 3aXO/MJIM IPYTa HA Apyra BHAXTECT. JU1st HUBEIMPOBKH
KOHCTPYKILMI 110/{ KOHIIbI OPEBEH ObUIM MOUIOKEHBI NECYAHUKOBBIC ITHTLI (puc. 16).

[TOKA3ATEABHO, UTO YTOJI CXOKACHMS OPEBEH TaKOH OOKIA/IKH, ABUKALI BBIABJICHHDIH PACKOTKAMI
PA3HBIX JICT Ha YWICHHBIX APYT OT APYTA y4acTKaX MaMATHUKA, OKA3aICs OJMHAKOBLIM M COCTAB/IL
130" st ayrs Gosniyio seandmny (s 1978 r. oH BBIMEPEH MHOIO 110 MCPTEKY B HOIEBOM OTHETE).
OGpariy BiManie Ha 1o, 4To nocrpoenue yria s 130° ne sipasiercs IPOCTOI FeOMETPHUECKOM 3a/1a-
ueit. Takoii kak, nanpumep, noaydenne 90° npu AeJ€HUH KPYra Ha YETHIPE 4acTH win 45" npu coenn-
HEHHH PABIBLIX OTPEIKOB Ha CTOPOHAX npsAMOro yraa. Hecnoxkibie HauyepTaTebHbIe IpUEMBI (nepecci-
HEHMS JIBYX JIYT 1 TPEX HPSIMbIX) CO3AQIOT YIJIbl B 60" 1 30°. st nosyuenusi ke yraa B 130° win 6M3KOI
€My BEAMUMHBI HEOOXOAMMbI 3HAYHTENBHO GoJIee CJI0KHBIE NOCTPOCHHML. JlyMaeTcst, 4To 31€Ch HYKHO
MMETD ¢TI YITIOBOTO MM IYTOBOTO M3MEPEHHST, KPATHOE yBETHUCHHE KOTOPOI IaeT HyKHbII pas-
Mep v, Crazkem, TaKo ¢MHMIIeIT B HalleM cIydae Mor GbiTh yroa B 10°, 5%, win MeHbIIE IPaxycos.
JInGo B 12" (saarniii 11 pa3) — BO3MOKHOE MPOU3BOAHOC ot 60-THPHYHOTO WICHEHHS OKPYKHOCTH.
Kaxk 611 T0 1111 66110, Ha0 TOAArATh, YTO PACKONKaMH 3HAMEHCKOTO FOPOAHIIA OBHApYKHBAETCH NPH-
MEHEHHE €10 CO3ATEAMMI TPAAYCHBIX YIJIOBBIX HIH YTOBBIX MED. .

Oi10 13 Hpesen ykazannoit pambt, orkpbiroit MJL [Mo0IBCKIM, HAIPABAEHO K I0r0-BOCTOUHOM
eke SansneKamero sxoja. Ecan JonycTuTs, 4To nepBuaHas OOKIAIKA TUIOIMAKH FOPOAMILA, KaK 1
HOCAEAVIONAs MAHHOGHTHASA CTEHA M POB, MMEJIN 31€Ch Pa3pbIB, BEPOATHAS MHHHFPCBC"‘“TO"O 3pE-
Ha Gyzer Gamska k 10 m. OAHAKO MPOBEPKA He MOATBEPHKAACT HAUIIX NOCTPOCHHUA. Boccranasansas
HA YEPTEkRE 110 HTHM MapaMeTpaM HEPACKOMAHHYIO 1acTbh GpepeHuaToil paMbl, JEKAULYIO MEAULY €€
OTKPBITHIMI I0/KHBIMH 1 BOCTOMHBIMH OCTATKAMH, HE YAAETCS MOIYUNTD CXOAACHILA YMO3PHTEbHDBIX
OTpeskos 3ursara. [ToCKobKY YIJI0Bas BEANUMHA YCTAHOBJIEHA HALCHKHO, 21610 31€Ch B HEBEPHO 10 J10-
MYIEHHIO ONPEAeCHHOI ATHHE 3BeHA OGKIAIKH-MHOTOYTOIbHIKA. Mesxay TeM, yauTbIBas CTP‘?‘:"”“
HHBIX APXHTEKTYPHO-CTPOHTEBHBIX HOCTPOEHH T, OGHAPYKEHHBIX packonKkamu Ha KOJIBIEBbIX FOPO-
AMIAX, CleAyeT AyMaTh, YTO GPEBHA TAKKE MOIJIM ObITH OJHOI, yCTax’{omeiiuou ﬂp()elfT().\l JUIHHDL.
Brioane sepostiio, uro eii caegosaan oTpesku rocaeaylomeit IMHOOUTHOM CTEHbL, TaKKEe MHOTO-
YFOABHOIT B TU1ane.

Hepen coopyennem cren 3HaMEHCKOro ropojAnina nepBOHAYAIbHAS JlepeBsHHast 06|<:1u.z;|\':d fcp:’m
TIOWAAKK rOpo/ I GbUia peata oruio. Beposro, ocTaTkaMi TaKoil Ke 6pcueuqmotll‘ o )l\.’hlr'll\‘"
ABAAIOTCSE 1 HEGOMBITIE PHUJYIIKH, H3PEKA HAXOAMMBIC B kel yactu cren Broporo p_()lllih()l()
fopoanina. Heemorpst nHa MHOrOYHCJAEHHOCTH NPOPBITBIX TpaHmeii, 31€Cb, OAHAKO, HE BCTPE 'e""’
ABHDIX CICA0B MPEAMECTBOBABIIMX IMHOGHTHOI CTEHE JepeBsHHbIX KoHCTpyKIHit, [To-BIIMOMY,

Hnepe; R e
I€peA crpouTeabeTBOM OHM ObUIM YOPAHDI.

—_— v R, e s 978 roay. Jl.,
' Modoavexuic MJL. Oraer o paGore 3navenckoro oTpaa [CpeaneeHucericKon skenemun] B 1978 roay. JI

1979 // Apxus MA PAH, P-1, 2. 7184, 7184a. C. 25-27. Puc. 125, 127.
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2. CTeHbt

CEKYUMX TPAHIIEAX TOAMMHA CTEH FOPOAMII OKasaIach caenyioweii: [epsoe Tpounkoe — 6,47
B(n npoduie wxnoro Gopra) u 7,08 (cesepuniit 6opt); Bropoe Tpouukoe — 5,93-6,18 (rpaumes
1), 6,3-6.7 (I1), 6,28 (V), 5,54-5,68 m (packon VII); Buamenckoe — 6,47-6,88 (tpanmes 1), 4.56 m (V).
PasymeeTcst, JasKe Py CTPOroM COOMIOACHHH MPOCKTHLIX yCTAHOBOK, KOTOPbIE, KaK YBHANM, ObUIH
NPHCYI HALINMM AMATHHKAM, Pas/inius B HAGMOAAEMBIX BEJIHUMHAX MOTYT OOBACHIATHCS PA3HBIMU
npuunHami. BeposTibl peatbHble PACXOXKACHHS CTEH MO TOMINHE: M3rnb M CysKeHue crenbt (1 psa)
Ha BOCTOKE 3HAMEHCKOTO TOPOAMINA, ChOeperaBuie Kypra, OObACHAIOT 3aMEPDI, MOAYUCHHDIC B TPar-
mee V (puc. 8). Hensdexno n OTKIOHEHNE OT TOYHOTO MONEPEYHOro HANPABACHIA CaMIX Tpawineit,
M3HAYILHO PACCYNTAHHBIX HA CEYEHHE KPYIJIOTO, 2 HE MHOTOYTOJILHOTO MIAHA MAMSITHHKOB. Yurem u
PA3HYIO COXPAHHOCTH KMPIIHYHOIT OGIMIIOBKM CTEH, HE BO BCEX CIIyHaAX POCAEKEHHOIT Hamit. Byecre
¢ TEM HE MOJKET GbITH COMHEHMIT B MACCHMBHOCTH IMIMHOOMTHBIX CTEH KKAOTO M3 M3YUCHHDBIX TTAMIT-
HUKOB. Brose oueBiiHo, yTo B {eJIOM IHPHHA UX CTEH NPAKTHYECKH PABHA LIMPHHE PBOB, OKOIb:
LOBBIBABIINX FOPOAMIIA.

Teno cTen KOABIEBBIX FOPOMILL COXPAHIIOCH HA OYEHD HE3HAUNTEIBHYIO BBICOTY (OT 20 cm 10 40
€M HAJL BHYTPEHHEI IIOMAIKOH ), HOCKOJIBKY, KaK MOKa3bIBAIOT PACKOTIKH BHEIIHHX PBOB, CTEIDI ObUIH
HAMEPEHHO CPBITHI €l B ApeBHOCTH. Ha Beex namMsaTHUKAX OCHOBHOE TEJIO CTEHBI COCTABJIAIIT CBET:
JIbIE JKEITHIE CYIIMHKH, CMEMAHHbBIE € APECBOIO, MeGHeM Wi MeaKknM rateunnkom. [pi usyuenim
MaTEPHKOBBIX C/10€B, B KOTOPBIX GbUIH BBIKOMAHBI PBbI CBATHINIL (CM. jljiee XapaKkTep paspeson Ha
puc. 23-25), noA0GHBIX IO COCTABY €CTECTBEHHBIX HAIUIACTOBAHMIT HE BCTpeueHo. CAeIoBaATCAbIO, €O
CTABAIONMMIT TEIO CTEH CTPONTEIBHbI MATEPHAT OBLI IOJIYYEH B PE3YJIBTATE HCKYCCTBECHHOIO CMele:
HHUS €CTECTBEHHBIX KOMITOHEHTOB, MOJYYCHHDIX, BEPOATHO, 31€Ch e, MPH Kolke psos. O nocaeinem
FOBOPUT TAKKE M3MEHYHBOCTD IPHMPOAHDIX YACTEH, COCTABIABIIMX OOHEM CTEH HA PA3HDIX yUaCTKaX
1 B 11EI0M COOTHOCHMBIX € TIPHJICTAIOIMMH K HMM MATEPUKOBBIMH OT/IOKeHMsAMH. Kpome Toro, i oc-
HOBAHMH M TEJIE CTEHBI BCTPEYAIOTCS MEJIKHE OOJIOMKH KOCTEH KPYITHOTO M MEJIKOTO POraToro ckoTa,
KepaMHKH M ChIpHoBbIX Knprnuyeit (Bropoe Tpounkoe ropoanme, tpanmen I-IV, npupeski K Tpan-
weam [ I, packonpr V i VII). Onn takke yKa3bIBalOT HA MCKYCCTBEHHOE MPOMCXOMKICHHE MACCDI,
NOC/TYAKHMBIICH ChIPBEM VIS CO3AHUS IIMHSAHO-TIEOCHUCTOL CTEHBI.

Jlyame npounx yuenen sai Iepsoro Tpounkoro ropoaunia — B Tpanmee I ero spicota cocrasi-
aa 1,24 m wag apesneii nosepxHocTeio. Pazpes nokasai, 4To B 3TOM MecTe CTEHA COCTOMT M3 TPEX
UIMHUCTO-TAICUHBIX MACCHBOB PA3JIMUHOTO COCTABA, KAK/ABIH M3 KOTOPBIX BHYTPH cehsi MOKET ObITH
pasjesen Ha HECKOJIBKO C10eB 61u3Koit crpykTypsl (puc. 12, 17). Hipkuniit obpazosan mesakumit 00-
JIOMKaMH M KPOMIKOiT CBIPIIOBOTO KMPIHYA, MOCACAYIOMMIT — KEJATHIM CYTIMHKOM € GOJBLIIHM KOJIH-
4EeCTBOM ycnxoi’l TIbKH, @ BEPXHUH — MEJIKMM FaICYHHKOM, Pa3AeIeHHbIM NPOCIOIHKAMI MEIKOI
ApecBbl. XapakTepHO, YTO ML HYGKHHIT MACCHB JIEKHT FOPH3OHTAILHO (Ha poTsikennn 4-4.5 M), a
OCTILHBIE, Y BHCIIHEIT TOBEPXHOCTH CTEHDI, HOBTOPSIOT €r0 KOH(UIYPaIHio, K BHYTPEHHEIT jKe OHI
SAMAIAIOT HA YPOBEHD MOrPEHEHHOTO ACPHA KOCHIMH BHIKINHUBAIOMIMMHCS JICHTAMH.

Cyas no Beemy, Bo3seenne CTEHbI 31€Ch NPOM3BOAMIOCH BHIBAUIMBAHMEM TPYHTA Y BHELIHETO
Kpast € NOCACAYIOUNM NEPEMENICHHEeM €ro K BHyTpenueit uactu (puc. 17). Cyas no 3ANAAAHMIO CIOCH
Il;l BHYTPEHHIOW MIOMAIKY MAMATHHKA, TEJA0 CTEHDI 31¢Ch O0PA30BLIBAL HE CTOAD BA3KMIT MaTCpPHATL.
K:rl"‘;’g‘p’;1;";"1';‘1’,('—;'::6"::(’)'::;"':-Z‘C'TI’::‘5;{;,\'!uemm‘ onanyGku (Ha GbLIOE CYNECTBOBANME KOTOPOIT yKasbiBa-

" - ) PXHUX CJIOEB B I0KHOM NPOMIIE U HIBKHEI 9acTH TOro ke 1051
BHYTPEHHEH CTOPOHBI CEBEPHOTO HOPTA TPAHIIEH) FATEYHBII MACCHB, KAK I BLIIIEIEKAIAs HACHIITD,
verpemivics suns. Heboabimast Tonmmna Kasxoro 13 3THX 3anaBumx BEPXHUX [UIACTOB M CHUILHOE CME”
HIEHHE MX BEPIIHH B")Tupb TOPOHILA MOPOKAAIOT MBICJIL 00 HCKYCCTBEHHOM PaspymeHuu i HaMepeH-
HOM CpbIBAHHMM BepXHeil yacty crenst. [Ipeanonoxene n(mxpélmne'r. noxczuni'x.lxap'rmm sazeranms
g”""" CHAPYKH TEAQ CTEHBI M B NpMeraomeii yacti psa. B naudospieii Me'pc OHA OOBLACHMMA 1€
JICHATIPABICHHDBIM PA3PYIIEHHEM CTEHBI M COPACLIBAHMEM HADVIKY ee CHEeiT Uz ca3aTeAbHO,
4TO CTEHBI M ABYX APYTHX H3YYEHHBIX rop('muuil) OKa3INCh Tax\,}:{e’?aitszmztcl;):;?:mlz(.):\;l;g:,:.&:i:
s e > 5 v ” o X @
m'm:,l(‘"‘,)’(‘)‘(":ll()”l';‘::;" ::: : i!;l :-‘:1}'1(-) BBIC 01'}' ).ucn’enumfz CTf:n nfsyx JIPYIHX ()(’)’bCKT‘E)B. MO3BOJISTIOULYIO CY/AUTD
PYKUHI, PACKOTKH OGHAPY;KMBAIOT TaM CJIE/bI TOI JKe TEXHIKH BO3BEACHHS
cren. Pasanume COCTOMT JHIb B TOM, YTO MPH CTPOUTENLCTBE Broporo Tpouukoro u 3IIEIMCI;CKOFO
FOPOAMIIL B OCHOBHOM HPHMEHSIACH 3ATHBKA B ONAUTYOKY I'YCTOTO IIMHO-TAIEYHOTO palé'rBOle.
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KOJNbIEBBIE TOPONUIU[A XAKACHH

Ha Bropom TpouiKom ropojuie Tpatues IT BoisiBIIa iBa oOpasyomux creny caost. [loa oc-
HOBHBIM MACCHBOM (JKEJATHIM CYFIMHKOM, CMENIAHHDIM ¢ FaJIbKOIT) 3a1erajl TOPU3OHTAIBHBII €10
JKEATOI TJIHHbBL TOJIHHOIO 8-10 em. CaepoBaTesbo, 1Mo KpaiiHeil Mepe OCHOBaHHE CTE€HbI 00pa3o-
BRIBAIA FATHBKA [IHHAHOTO PACTBOPA, 110 BBICHIXAHUH KOTOPOTO M HAPAIMBAIACH OCTATBHAS YaCTb.
OHUAIONHIICS OT JKEATOTO CYIIMHKA OCHOBHOTO TeJIa CTEHDI TOHKHII (5-13 cM) ropu3OHTAILHO Jie-
sKauuil WKL €011 6E10i TIMHBI 331€ral 1 Ha CEBEPO-BOCTOYHOM KOHIIE TPaHIICH IV. B 1oro-3a-
NAAHOM OKOHUAHIT TPAHIICH TaKOH €J10i1 OCHOBAHMS COCTABJISUIA CBETJIO-KEATas aMopgHas rHHa
TOAMHOIO (-7 M. DT HIKHIE CI0M TeAa CTeHbI 00pPa30BaHbl TEXHUKOI 3UITMBKH INIMHUCTOTO pac-
TBOpA, KOTOPDIIT IPUMCHSICSH JUIS TTIOATOTOBKH K CTPOMTEILCTBY BCEii 3aHATOI CTEHAMH MOBEPXHOCTH
(cm. pasaen ).

B oprax Tpanmeii [ IV (puc. 18, 19) Bnone pasaninMo, 4To NEpEAHss noI0BHHA TeJIa CTEHDI
3aech OpUIa ChopMIPOBAHA C/IHHBIM aMop(dHbIM 00BEMOM KEJATOrO CYr/IMHKA, CMEIIAHHOTO €O meo-
HEM M MEJIKOIT FUILKOIT, B TO BPEMst KAK 3iHsIs MOJIOBHHA COCTOUT U3 TPEX SICHO OTWICHACMDIX JIPYT
OT AApyra HacTeil, OOPAZOBAHHBIX TEM XK€ CTPOHTEILHBIM MATEPHAIOM, HO YIOKEHHBIX C HAKJIOHOM K
BHyTpeHHeil IomaKke oobekTa. Briosne oTBeYalT OTMEICHHOMY 0COOEHHOCTH CEBEPHOTrO IMpo-
st Tpanment V, 310KeHH0il Ha 3HAMEHCKOM ropoanine (puc. 16). 3xecn Teno cTeHb! OGPAIOBAHO
FUICUHO-TIMECTLIM PACTBOPOM Pa3/IMuHOro 3aMeca (OTIMYAIOUIEroCs MPEKAE BCErO KOMMIECTBOM
FUICIHHKA FUI 1eO TS, KaK M XapaKTepPOM 3THX TBEPABIX 1106aB0oK). Bech HIDKHMIA, COXpaHUBITHFICS
MACCHB CTEHDI OOPA3OBAH HIECTHIO PA3IHMUHBIMH oGbemamu pactopa. [Tpu 3ToM, Cyast 10 pacronoxKe:
HIIO M HATPABJICHITO 3ATIA/IAHHS CI0€B, PA3rPAHIIHBAIOIIX STH 00bEMBI, MX 3UTHBKA [IPOM3BOANIACDH
OT BHENHETT IPAITIILI CTEHDI K €€ BHYTPEHHEH MOBEPXHOCTH. IlepBblit, BOCTOUHbII oGbeM pacTBOpa
HMEET 10 OCHOBANIHIO TTPOTHKEHHOCTH 2,32 M, caeayiomue — coorserctsenno 0,56; 1,18; 0,58; 0,97;
0,92 M. ¥ MBI MACCHBOB PACTBOPA 3AMAAHbIE, BHYTPEHHHE TPAHHILBI 3anmajaoT Kpyde, uem y bouee
KPYIHBIX; HOCAC/IIT OFPAHNYEeH BEPTHKAIBHOM BHYTPEHHEII TOBEPXHOCTBIO CTEHEI. OueBMHoO, YTo
dopmuposatine miKIEit YacTH TeJaa CTEHbI 31€Ch BEI0Ch OT BHEIIHEro €€ Kpas.

Takum oGpasom, nabuojgenis, cAeJanHbie Ha BCEX TpeX NaMsTHHKAX, MO3BOJSIIOT 3AKAIOYHUTD,
4TO BO3BEACHIE IIHIO-TAICUHBIX HX CTEH (BO BCSKOM CJIydac, B MX HIKHEH 4acTH) MTPOMCXOANIO O/H-
HAKOBO — CO CTOPOHBI JIHMIEBOIT MX TOBEPXHOCTH. Cuauaia rycTasi CTpOMTE/IbHAs Macca CrpyKaaach 3a
BHEIIHEIT OIautyO KO, a 3aTeM, YXKe NOBEPX 3TOro, nuia 3aJIMBKA JIPYTUX MOPLMH pacm(zpa, CTEKaBIINX
K BHyTpenneii rpammie. Hpumenenne 3AITOJIHSABIIEH ona.ny6|<y ryC'roﬁ, a He"Cblny‘ICH Macchbl 061>;|c'-
HACT POPMIPOBAIIEC BEPTHKANILHBIX BHYTPCHHHUX H BHCIIHIX [OBEPXHOCTEHT CTEH, BBIABICHIIBIX HA
KGKAOM FOPOAMIILE, 4 TAKKE IIPOM3BEACHHOI 10 coopyKeHus CTeH 3IMBKHU €€ TOJ0IBbI CJIOEM ChIP-
UOBOIT ramiinl (oM. pasaen 5). Caegos camoit onmatyOKH B BUJE OCTATKOB ACPEBA WM CTOJGOBBIX SIM
Her. Bepositio, ee crpoenye e npenoaraio HapymeHns MaTEPHUKOBOTO C103.

[Mockonbky na cospanmne raMHO-TAIEYHOroO TEJAa CTEH [IONLIA MCKYCCTBEHHO CMEILaHHas CTpOM-
TeAbHAs Macca, AL OCHOBOIT KOTOPOI MOCTYKHIN MaTepHKOBbIE OTIOKCHIA, ROOBITbIC ARpIE KO"f“f
PBOB, Henb3s JYMATE, 9TO 3a110JHEeHHe CTEHHBIX onzmy{)ox BEJIOCH MTPOCTON HCPCGPOCKOH BBIPBITO~
ro rpynta. Caeaosateantio, Aist AOCTABKM K BHENIHEH rpaHuie Gyympx CTeH c"fpomenbuoro MaTC:
PHana (necomienno, npuroToBIsBIIErocs ¢ HAIOJIBHOI CTOPOHDI coopyenuii) yKe m’.monalm.bl't
PBbI Gbuti MEPEKPLITHI HACKHBIM MOLIIEHHEM. PocT cTeHb! IpH CTPOMTE/BCTBE TpedoBan no,;gm;l.i
r.;unm-rzuwmmi': MACCHI HA BCE BO3PACTABIIYIO BBICOTY, UTO HEBO3MOKHO 0€3 1€COB M, n.eP":lTT:) ‘m:x
l\JlOII,llle II0CKOCTEl M Bexoaen. Jis ux coopy)Kelmﬂ TAKKE Tpe()OBaJIOCb HMCKHO-MKE" 5 Bp '13'-
Heobxoamvocts BPEMEHHOTO NEePEKPbITHA PBOB NOJATBEPKAAIOT 1 paboeHns, Haﬂo:lée}em;“qaﬁim
:‘lf:\: ?1 1(3'1“;"!\‘0 CAICABE TAKIX MOIILEHHIT PN PACKOTIKAX oTMeueHbl He ObUIN. BeposiTHO, OP

ObL1 ,\'I‘.’l‘\'().'l(‘ll B ;\lkl'l'cplll(.

e i : ; 1 OTBECHBIMH. SIBHDIC
Crenpr [ lepsoro ['ponnxkoro ropojuma, HECOMHEHHO, nepBOHa‘ldJleO ObLUIN OT

MPU3HAKM BepTHRAIBIBIX MOBEPXHOCTEIH, KAK BHELIHE ], TaK ¥ BHYTPEHHEH A S np()CJlC)Ke:eb;:‘
"Poduasx Tpanmen I (puc. 17). Byutas 0TBECHOCTD HIDKHUX qacTeil CTEH, HECMOTPs Ha H::sl?-q;:lr an-
HYI0 BbICOTY X OCTATKOB, MPOCIEKEHA U BO BCEX paspesax Ha Bropom Tpovuuxom ropoAnI | mugro‘
ee I (B 1okoii — puc. 18, 3, 4 — puemmsisi CTOpoHa; pHC. 19; u B cepepHOit € HacTH = B o
POHa), B rpanmesx 11, 111 (l}l;\ﬂ' . roctb) (puc. 20) u IV (puc. 18;21):2). Begnymaiocr
0beny & yTpEHEE ROBEpo: P ackona V (puc. 10, 21).

IXTOBEPXHOCTEH CTEHBI IPOABIIACH U B (OrO-BOCTOUHOM NPOGHIE P smossiioT B obmeit hop-
- Of()()euuoc'm 3AMOAHEHNS PBOB KajK10TO U3 LICC/1EI0BAHHBIX TOPOAHIL IO OCTOSAT M3 TEX CTPOH-
- PeRonCTpYHpOBaTH IpOIece paspymenus nxX cTeH, [1OCKOJBKY B OCHOBHOM €

Teby 2
IXMACCHBOB, KOTOpbIE 06paaonbmzmn HX TEJI0. -
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H.JI. KBI3JTACOB

Ha npumepe cesepo-sanagoro npodguis rpanmen IV Broporo 'I:'pomu(om ropojpua (pic. 29,

2) SICHO BHIHO, YTO HEKOI/IA COCTABJSABIINIT CTEHY MACCHB, CMELIAHHBIIT M3 JKEATOTO CYIIMHKA CO 11e6-
HEM M TIBKOI, NIPH Pa3pyleHUH KPENOCTH HAMEPEHHO cOpachIBAICH B poB. Jlegatocs 510 B ocnop-
HOM B /iBa 1ipuema u B nepedpocky. [MogoGubiv 06pasom Besach, BEPOATHO, 3a0pOCKA i ¢ BHEHel
CTOPOHBI PBA, O YEM CBHJETEALCTBYIOT JBA 3ANAJQIONMX A3bIKA CEPOTO CYIIMHKA, YCTPEMACHIBIX Ha-
BCTpeuy yKasanubiM ¢103M. Cyast 110 10ro-BOCTOUHOI CTOpOHE paspesa (puc. 22, 1), 5T c101 MecTamu
MMEIH 3AMETHYIO TYMYCHPOBAHHOCTD M CMELIAHHYIO CTPYKTYPY. BeposTtho, NpH HAMEPEHHOM 3aBaie
CTCH HaCcTh VX OKa3bIBATACH HA MOJIE 32 PBAMM M 3aTEM OTTYAQ JIOMATAMH COPACHIBAIACH BHI3 Pajn
BLIDABHMBAHMS pBa, YIKE 3aN0JIHEHHOrO 0GBaIeHHbIM Bepxom cren. Takas kapTuna cpuisaiis crey
H SAMOTHCHMS PBOB IIPOCACKUBACTCA M B MHBIX TpaHmesnx mavaruuka: B I (puc. 23), 11 ( puc. 24) u
[T (puc. 25; suemnmit Gopr psa napymen simamn). Te xe 3aKOHOMEPHOCTH PA3PYIEHMs CTCH OTpa-
KACT 3aM0IHEHHE pBa Jake y BXO/a Ha ropoguute (packon V, puc. 26). [pumenenie nogooiinix 1npu-
CMOB TMOATBEPIKAAIOT 1 HabMoAeHHs 32 0coBGeHHoCTaMM paspymenus [lepsoro Tpouukoro ropo/MIIa
(puc. 27). Ha 3namenckom ropoamme sta KapTHHA MIPOCAEKEHA B TpaHutee I, re npu packornkax Guun
BBINOIHEH NOHbI paspes psa (puc. 28). Takum 06pa3om, cTeHb! Beex TPEX MaMATHHKOB OLUIN pas-
PYHICHBI B €AMHOIT TeXHUKe.

Hamepenniit sasan neero obnema cpoisaembix cren HAPYXKY MOATBEPIKAACTCS MPAKTHICCKI 1101
HBIM OTCYTCTBHEM OCTATKOB HX Pa3pyMIEHHIT HE TOILKO Ha BHYTPEHHHX MIOMAIKAX, HO JAKC 11 y ca-
MOTO OCHOBAHMHs BHYTDEHHHX NOBepXHOCTEl cTen Broporo Tpounkoro n 3mnamenckoro FOPOJLMILL
*ACKOTIKH OTMETHJIN 31€Ch NI CPABHUTENBLHO MATBIE 110 0GBeMaM FJIMHUCTBIE HATCKH (B 1101€BOI
AOKYMEHTALMH yCIOBHO MMEHOBABIIMECs Nanycamu) (puc. 7, 8, 13-16, 18-20). Bepostno, onu o6pa-
SOBATHCH ECTECTBEHHBIM 05PA3OM B IIEPHOS pyHKIMOHMPOBAHMS MTAMATHHKOB, KO/ CTEHBI CTOSLI
OTKPBITBIMU. ITH HaOOACHHS OPOKAAIOT ABA BBIBOJA: BO-TIEPBBIX, CTEHDI HE MMEJIH HUKAKIX BCXO-
AOB, HX BHYTPEHHME MOBEPXHOCTH ObUIM OTBECHDL; BO-BTOPBIX, CTEHBI IPOCTOSIN HEOITO,

OtHocurensio kpynubie Maccupbi PA3PYUICHHUS CTEH, 3aBATNBIIMECS BHYTPh MAMATHIKA, BbIAB-
JICHBIL, KaK rOBOPHIOCK, ToabKO Ha Ilepsom Tpouukom ropoaunue. Ioromy B npodumasx rpasimen I
CPCAM NPUMBIKAIOWMX K CTEHE HIDKHUX CJIOEB, BECHMA CXOHDIX C TEJIOM CTEHBI [10 COCTABY, OKAZAIOChH
CTPATUIPAPHYECKH CIOKHO BBIACANTE BHYTPEHHIOIO M BHENIHIOO MOBEPXHOCTH €€ MINMHANIONO TeAa
(puc. 12, 17). Hazo aymats, uto stum HACTITYHBIM 3aBAIOM CTEHbI BHYTPb FOPOAMINGA M OOLSICHACTCH

HENOJMHAsA 3a110JHEHHOCTD PBOB, OT/IMYAIOIASI ATOT NaMATHHK OT ABYX APYTHX U3YHECHHDBIX KOJILICBBIX
ropojauiu. ’ I

3. Kuprinyxas o6nunoska cren

Hu BCEX TOPOAMIAX BHEMHMIT KPil IIMHOGHTHDBIX cTen OTAC/SLIA OT PBOB IUIOIA/AKA, 110 HIHPHHE
A4 GHL (6 , panwen IV — or 147 5o 203 e, packon VII — 200 cm (cesepo-
saimaant 6opt) (puc. 10-12, 15, 17-21). Ha Bropom Tpounkom u 3naMenckom ropojnIax Ha Hei
)','liL"l()Cllllp()(‘a'l(,‘;'lllTb OCTATKM KJTQKH 13 KHpIa-chipua, coxpanmsimecs n OJMH-TPH Psi/ia BBICOTOIT.
Habmoxenus na Bropom Tpouikom FOPOAMINE MO3BOAAIOT BAKITIOYUTD, YTO KHPIHYHASH KK
AOTOTHIIA BHEUIHIO TIOBEPXHOCT YK€ BO3BEACHHDIX IMIMHOOUTHBIX CTEH,
Tak. B ceBepo-BocTounom Gopry Tpanmen I (puc. 19) BoisBaena BEPTUKAIbHAS NOAPE3KA IPYH-
T4, MPOM3BCACHHAS 32 BHEIHMM KPACM CLIPLOBOIT 3aIMBKH OCHOBAHMS CTerny B 46 cm oT BC[)’I‘IH\’}!;'H:'
HOM MOBEPXHOCTH €€ AMHOGHTHOTO Tea, Lay6una noapesku or NOAOMWBLI yKpertenuii 38 oM, juiiHa
1.52 M (Buemmsis €Topona rocruraer 6opra psa). Ee uo. POBHOE Ha nporskenun 70 c;x ot llz'l‘lﬂ.}lil.
3aTEM [UIaBHO HOBbIaeTes Ha 12 cm. Takuwm 06pasom, Bepositio, uTo yrayonenue rpvﬁ‘ra HPOM3BO-
AHIOCH yiKE y CTOSABIIEH CTEHbI M BeNOCH CHapyxu. Lleasio takoii NOAPE3KN ABIIOCD pasmemenme
JAECH OCHOBAHHSA CHIPUOBOIT KMPIIYHOI KUK, TPH psiza KoTopoii yuesean Ha \1(‘§1'c 3aHHMAIOT
BCIO rAYGHHY HOAPE3KH 1 JocTHTAI0T HOAOIBLI cTennr. Moo NPEANONOKNTD ‘I';‘(). 1"1; '(’).fx;’uuc HIDK-
HEH HaCTH KAAAKN CIYAIIO CBOCOOPasHbIM byrramentom u 610 npousue;lel;() zuuz )’K)[)L:llﬂt‘llllﬂ oc-
HOBaHUs KHPITIYHOTO Hanpst crenst. Obmas Toamuua Krazkn 90 e, Ho nepsbiii ee Pl OTCTOUT
OT BEPTHKATBHOI IPYHTOBOI CTEeHKH MoApesku Ha 6 cM, 3a cuer yero obImas ToamMna Jl()c;‘lll‘ib'lil o
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KONBUEBBIE TOPOAMIIA XAKACHUH

ocioatiio 96 cm. Bropoit n TPETHIT P/IbI KIQIKK TaKkKe OTeTynaioT ot crenku. [lpocser sanoanen
cepoit Cynecnio. JLOBOJILHO 3HAYMTENLHOE YUICHHE OT BHEIHEH MOBEPXHOCTH CTEH CBHAETEILCTBY-
er 0 BCIOMOTATEBLHOI POJIH HTON KJIQIKH, T.e. oHa Obuia obmnoskoit. 1o Bceit BuaANMoCcTH, Kak ‘B
[epBOM M BO BTOPOM Ps/[aX. B TpeTbeM (KOTOPBIil He YQI0Ch NPH 3a4MCTKE PACYJICHUTD HA COCTaB-
ASIONIE €0 KHPII) TAKKE JEKIN TPH KUPHHIa. Hyokauii 1 BepXHUIT PS/ibI COCTABJISIN TEMHBIC
CePOTIMHSDIC KITPITHU, cpenmnii — uepHbie (pmc. 29).

B ceBepo-BOCTOUHOM KOHIE TPaHIIen IV ¢ HanoabHOIT CTOPOHBI CTEHBI B CEBEPO-3AMIAHOM T1PO-
¢ute BHIABICIIA BRIPE3KA FPYHTA, 110 (popme nogoGHas OMMCAHHOI BbILIE: TAKKE MOHAYATY OHA MMEET
npAMOE IO (1A TPOTSIKCIHI 50 €M), KOTOpOE 3aTeM KO PBY IUIaBHO nobbimaercs (Ha 6 cv). Hiokusis
qaCTh HTOrO YIIYOICHHs! GbIIA 3AI0KEHA CHIPUOBBIM KHPIIHYOM CBET/IO-CEPOTO LBETA. [Ipuaem nep-
BBIT KMPITHY ObLT TOCTABICH TOPYKOM (puc. 30). Boime 3TOro psija JEKUT MacCHB 4YEePHOIT MACChI
CHIPLOBOTO KHPITHA, KOTOPBII HE YAIOCh PA3AETHTh HOMTY4HO. ITpaByio e 4acTh, HaL CAMBIM Kpa-
eM pBa, OTMCUAIOT /IBA KHPIIHYa (uepHbIit 1 Ccepblii), NOCTaBICHHbIE HA pebpo. Hakpbisast ux B niepe-
BA3KY, MOJIOKEH OCABIT KHPITHH. Mexoas U3 pa3MeieHus Ha pBy, BIIOJIHE BO3MOKHO, 4TO MOCICAHSSA
KOHCTPYKIWS M3 TPEX KHPIHUEH PA3HOro UBETa — yIKe pesypTar OOpymenus YacTH MAHIMPS CTEHDL.

Tpu oTMEUCHHBIX Psla ChIPUOBbBIX KHMpIHyeii 110 YPOBHIO COBNAJAIOT C TPEMS PALAMI KIAAK,
NPOTAHYBIICIICS 31CCH B CTOPOHY JIMIEBOM MOBEPXHOCTH CTCHBI. IIpociexennas KapTuHa no3poaseT
AYMATD, YTO JUIs YKAUIKH KHPITHYA TPYHT 31€Ch ObUI yIIEH € OCTABJIEHNEM TPEX HUCXOMIIIHX KO PBY
cryneneii (puc. 30-32). Tak, na BTOpyIO CTYNEHD 3aX0AT MPOJIOJLKAIONIHE ONHCAHHYIO KII/IKY eme Tpu
YEPHBIX KHPITH, JICKAUMX MONEPEK IMHIH pa3pesa. Bepxuuit, TPETHIT P KMprmda, Jiexammii Ha
YPOBHE MOAOMIBLI CTCHLI M HAYMHAIOMMIICS YE€PHBIM KMPITYOM, HA OCHOBHOM NPOTSDKEHHH B CTOPO-
HY PBa BBITJISUUAT CCPOiT CHIPIIOBOIT MACCOI, PA3AEINTL KOTOPYIO Ha OT/Ie/IbHBIE KHPITHYH HE YJIOCh.
OB6mast mupHima KIEUIKH 34¢Ch A0CTHraeT 1,42 M, a npu yueTe 105 Cepoit IMHBI, BILIOTHYIO NPUMbBIKA-
I0IEro K JIHILY CTCH b H OOPA3YIONIETO OTBECHYIO NOBEPXHOCTD Y PBa, MO 6bITh 1 emte HosbiIe — 2 M.

Hceroakosars ||;|<’),'|u),'l;1(-.\|)'|() 3/1eCh KapTHHY CJIOKHO, HO OHa, HECOMHEHHO, HOATBCPM%eT yBH-
AenHoe B Tpanuice [ kipriunas KIajika BeJaach nocie COOPY)KEHHs CTEH, M VISl €€ HIKHCH qacTH
CTYNIEHYUATO BLIKAIILIBAIOCH CHIEIHAIBHOE YIayOIeHue. .

B Gposike cenepo-sanaaioro Gopra packona VII npoc/iexeH psi U3 YeThIPEX YEePHDIX KUPITHICH.
Obumas uimna BLICIIKH 110 GpoBKe cocTapseT 1 M (puc. 15).

Ha 3namencirom ropojiiie B pazpesax TpaHien I (puc. 33) TaksKe Xopowo 3aMETHO, Y4TO MEHKIY
PAIMETOMHOI KAHABKOIT M IIMHMCTBIM TEJIOM CTEHbI TPYHT HEKOTAA GBUI CHAT JI0 MATEPUKOBOTO €y
DIMHKA (110 105K10MY TPOQIIIO 5TO CJlelaHo Ha IPOTIKCHIH 1,11 m). Ha MaTepuK yIOKeHA KHPITHT-
Hast KIQUIKA, YILEAEBIIAsH A BLICOTY TPEX PSAAOB, U3 KOTOPDIX SICHO PA3/IMIMMBbI KHPITHH TONBKO n!‘m?-
Hero (puc. 34, 1). O uMean rpsasHo-cepbiit IBeT, BTOPOIT Psil BHITISAAC equnoii Gypoit HORGOOH, &
TpeTHii b1 ceposaroro usera (puc. 34, 2). Mmento B Asa BEPXHHX PAAA YTHPAETCSt CBOCH SALARHON

Ui . KH CTe-
BEPTHKAILHOI 10BEPXHOCTHIO MEHEHNCTO-TINHUCTOC reso crenpl. JacThio passaia 06M1oB

HBI SIBSIIOTC 51 HOAOOHDBIC KHPIT 1 X OOJIOMKH, Jeskamuye B OJIHH pﬂﬂ OKe KO pBY-
au3 Kupmma-cupua He Bbuieas1ach

Ha npoTisono1okioii cropone naMsTHAKA HAPYKHAS KIJIK V (puc. 16)
DU TOPH3ONTAILHO 3a4HCTKE, HO XOPOLIO PABIMINMA B CEBCPHOM npogpuie TPa““'e;‘_ IP i
Obannoska MMETA 3/16CH TOJANMHY B OJIMH METP U yuesnena B BHJI€ HYKHETO F:’ma (P"C' 35, 1). Kaax *
OTIAENAET OT LAMHOGUTHOIO MACCHBA npocset B 8 M, 3AHATDIIT HEOOIBIIMM O0TOMKOM KHpra 1 cnu-
ACTEIBCTBYIONIMIT O TOM, 4TO caMa KJIa/IKa BO3BOJANIACDH yKe nepei FOTOBBIM TE€JIOM [JIMHOOUTHOM CTE

: 0 cucTeMy:
HbL, noce ero orsepenms. Jlaee K BOCTOKY JiexkaT 4eThipe [OJIHBIX KNPIHYa, oopasylo:lx:::eﬂ i
’ ’ i b\ J ’
TBIMOK — 103KeK — iBa Thiuka, Bee KUPNNYH MMEIOT TEMHO-CEPBIH pser. ToT xe XapaKTep :
panGobmas spicora 10 e BepoATHO,

E:(C)"OJ“‘)"IK%‘HHI)HT! BLIIIE OMICAHHOTO KMPIHYHOro pia. Ero a1 HEBO3MOXKHO.
OCTaTKH BTOPOTO psijla KJAQIKH, BbIIEJNTD B KOTOPOM oT/ieJbHbIE KUPIT g JOI1 IEKH FOT0~
. Ocrarkn KHPHHUHOTN KAJIKH TPOCIEKEHbI 1 B TpaHuee IV npy pacKonKax 80(320‘" RS
SAMAAHOTO BXOHOrO 1Ipoema ropoAma. OBias TOMIMHA KA 110 BOCTOYHOMY GOPTY P4 ‘

CTaBuaa 1,19 - ~ e 1oJI0IIBbI CTeHbl, Ha CIENHAIb
s A0 M (puc. 35, 2, ¢ AJK? H3Be/eHa HA YPOBH
(pac. 11,03, &.90;. Ko OF . pe3Ka Gputa poM3Be/IcHa Ha GOBIIEM

HO nojpes:

v 1OPE3ANNBIX U151 HTOrO MATEPUKOBBIX OTIOKCHHIX (oA o pmiaeii. Tlepauie ABa

-Ku‘ CTKE, HEKCM TOT, UTO 3AHAT KIAAKOM). B HIKHEM Py KIAKH nexat 0 K Eneneﬂ"; S CRETeME:
Piiya yaku, BCPOSITHO, HTO HE 1eIble 00pasibl. Ktajika HEIDKHETO piad npes

ABa TbIYK;
A= JIOJKECK — " o7 oSS
KCK — JIBA THIYKA. OHOMEPHOCTSAMI HX paspyuie-

- }l‘llt(.TB()BdllllC KHPIUUHOIT OOJMIIOBKH CTEH O TBEPAKAACTCA Ba'i'( KOM FOPOAHIIC HIDKHMI
» OTpaskeribIvMI B ocobennocTax sanonenns psos. Ha [Tepsom TpOHURO:
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[AACT, YHaBIIMiT Ha GE3BOAHOE HO PBA (puc. 27), ABJSETCSH 3ABANOM KHPIHYHOI ChIPHOBOIT K1tk
cTenpl (€ HanoAbHOI CTOPOHBI PBA 3aIUIBIB KHPIHIHOH MACCDI 01*cy'rc'1‘uyc1;). MowmnocTs €ro s nen-
TPe PBa JOCTHIAET OJHOrO METPA. OCHOBHOJi MACCHB COCTABJIIOT MEIKIE OOIOMKI KHPIIHUA, JCHTHI
KHPIHYHOH KPOUIKH M 3aMbIB KMPIHUHOiT Macchl (cepas ranna). Kak ob6ioMKu KHPIIMa, TaK U ero
KPOIIKA NOATBEPHKAAIOT, UTO JUIsl KIAIKH HCIOMB3OBAICH KMPITHH TPEX LBETOB: UEPHBII, FKCATDI I
nenebHo-cepbrit. CXoHas KapTHHA NPEACTAET B Pa3pesax psa B TPAHIICE I Broporo 1 POMLIKOTO ro-
poanima (puc. 23, 37), TakKe KaKk U B IPYrHX TPAHUIEAX, JATOKCHHDIX Ha namsiruuke (puc. 24-26). Us
9TOTO CIEAYET, YTO KUPIMUHAs KIQAKa OOIHIIOBKH JOCTHIAIA BEPXHEH HACTH CTCHDL.
B o6oux npodusax tpanmen IV (puc. 22) orMeueHo sajieranne Tpex KHPIHYUCHT PA3HOTro 1se-
Ta, PUMBIKAIOIMX APYT K APYTY HOCTEABHOI CTOPOHOI M PA3MEILCHHDBIX B ONPEACICHIOM IBETOBOM
MOpsUIKE: YepHbiii, cepblil, KeaTbiil (6eblit). BeposTHO, 5TO yueAeBmne TacTi KIJIKH, CBAAHHbIC
pacTBopoM. B passajie KIaIKu 31€Ch OTMEUAIOTCS TAKIKE MACCHBBI MECKA, MMCIONLHE ITPABIIILIYIO Npsi-
MOYTOIBHYIO (popMY 1 Gau3Kue K Kupridaym pasmepnt (37 x 16-18, 34 x 13, 22 x 19 cm). Io-Bransmowmy,
BO BHEUIHE KIAIKE CTEHbl YACTHYHO MPUMEHSIACH M 3a0yTOBKA M3 MHBIX CTPOMTE/BLHDIX MaTepHa-
n08. Kuprninunas 061M10BKa IIMHOGHTHOTO COOPY/KEHMSL — €AMHCTBEHHO BOIMOKHOE OOBsCHEHIE
KHPITHYHO-TIMHAHOM 4epPeCcroNocHibl, HAbMI0aeMOil B 3aIIOJHEHNH PBOB, BCKPBITHIX TPAHIICHMI
Broporo Tpounukoro ropoanma (puc. 38, 39).
HMmeromuecs CBHAETENbCTBA MIO3BOJISIOT 3AKIIOYHTh, YTO KMPIHYHAS OOJIHIIOBKA BLIK/IA/LIBAIACH
HA BCIO BBICOTY CTEH KOJBLUEBBIX ropoauil. OfHAKO, KaK M3BECTHO, € OAHOIO YPOBH KAMCHIIIK CTO-
COOEH BECTH OTBECHYIO KJIAIKY TOJABKO Ha BbICOTY 20 1,2 M (Tak HaspiBaeMbIil ApyC KAaiKki). 3arem
PAbOTHHK JOJKEH MOAHATHCS HA MCKYCCTBEHHO BO3BEJAEHHDbIE MOAMOCTH. B coBpeMenibix yeaoBusIx
IWHPHHA paboyuero MecTa KaMeHIHKa (re pasmMenaioTcst CBOOO/HAs [OJ0CA JUIs €IO JABIKE IS BLOJb
KJIQIKH, 3a01aC KUPIHYA, PACTBOPA M MPOYETo, a TAKXKE 30HA PadOThl TAKCTUKHHMKOB, OIOHIIX Ha
BEPX MarepHaibl) coctasiser 2,5-2,6 m'. BoicoTty cTen 1 06IMIOBOMHOI KIQIKH KOJILIICBLIX FOPO/HILL
TOUYHO ONPEAENTDH HEBOZMOXKHO, HO KAaKOBbI GbI HH GbUIN npuMepHbie pacuers (em. [Iprioxenne),
OYEBIIHA HEOOXOAUMOCTD BO3BEACHUS TTOAMOCTEI JUIst KaMeHIMKOoB gpesnoct. [lnpuna romaiox,
CKopee, ObLIa MEHbIIE COBPEMEHHBIX (MCKIIOUAEM 30HY TAKEAMKHUKOB H CYKACM [POCTPAHCTEO VI
MATEPHATOB), HO BPSJL JIM OKa3biBIach Menee 1,2-1,5 m. Tax wiu uHaue, noaMocTi A060i HpHHbL
Ha HAMX 0OBEKTAX GbUTO BOIMOKHBIM PA3MECTHTD TONBLKO HA 3aMOMEHHBIX pBax. HeoOxommMocTs
BPEMCHHOrO MEPEKPBITHA PBOB NPH CTPOMTEABLCTBE CTEH YK MOKa3aHa B pazjie/ie 2 Ha OCHOBE HHDIX
nabmoaenmii. lnpuna CHIPLOBOIT KJIQIKH HAMINX FOPOMILL 11O YMCTY KHPITHUECIT COOTBETCTBYCT 00bIY-
un.\lyl' pasmepy TOJCTOIT COBPEMEHHOI KMPIIMYHOI K1aJKu, BHITOAHAEMOIT B TPH KMPIHYA. l
) lepubrit et knpndeit moknmx PALOB KJIQIKH, YHEJAEBIINX HA MECTE Y JIMICBLIX n()m-pxnm‘Tcﬁ
CTCH, KaK W XapakTep 3aj1eranus 3aBajioB BO PBAX M MOPALOK COEMHEH NS kupmmcii B OOBATHBIIET-
1 ICTUKE, TOSBOJSIOT JAKTIOUUTH, YTO HA TOPOAMIIAX HAMECPEHHO NPHMEHEH PA3HOIUBETHLII CTPOM
FCABHDI MATEPHAT, M YKIABIBAHKUE €10 B OGIHIOBKE MOAYHHSIOCH ONPEEICHHOMY TOpsUKY. OueHb
BEPOATHO, YTO HU3 M BEPX NAHIMPHOI KAAAKM ObUIH BHUIOKEH DI YEePHDLIM Kll[)l‘ll[‘l():\l. B TO BpEMs KaK
OCHOBHAS €€ YacTh ObLIA OGBIYHOTO CEPO-KEATOrO 1BeTa. MOKHO AVMATD, YTO TAKHE yepHbIe JACHTDL,
“P"T“’m’ml'lme BAODL CTEH IO MX OCHOBAHMIO M BEPUIMHE, NMEJH CHMBOIMECKHTT CMBIC.
MBIii \c:;:::?rl;::?ﬁi?:::lﬁprl;ﬂ;lu::llc.(l)lll(())‘i':flﬂ::ec(:ﬁe s ‘fl'lllllh'l‘(), GuL1 yoKe NpUroTOBICH BECH uc()()xo,ll/l'
JTOMKH KEATOINHSIHOTO 1 ye l;()mmm; i e, g DG G CET ST RIRETRPD. 0(?‘
00J10MKA 9€PHOL — g THAHOTO CHIPUOBBIX KMPIMYEIH, 3AIETAI0MNe B OCHOBAHIIN, H B
o PHOTIHHANBIX KMPIMYEN B HUKHUX CJIOSIX TEAA CTEHBI, HAGMIOAACMbIE B IOF0-3AMATHOM
”“P? Tpanumen I Broporo Tpounkoro ropoauma (puc. 18, 4) *
U T AT 5 o X 2
- ('cg):: lllgxlx‘cl';')xélll:t:i;) 5:)14:(‘:'(())6;:;1:(;:::11. Zcx:f(})' ?l}(,)x;::: BBUIOKEHDI BAOb CTEHbI (soxkom). Ha ()("ll().Bi\\:
TpeX rOpORMIIAX Gt eqHHEn : i (OM‘CprlH hopmar coipriosoro kuprmnia Ha ncc.-
N0JL30BAHNE M BTOPO - o %(2 31 x 22-24 x 10-12 (mnoraa 16-18) cm. Bepos o He
3AMETHTD, YTO Ulilllzl(:::eq)(:;}l)::‘;”-d = 24-2'-) *12-14x10cmc HEKOTOpbIMU oTKI0HeHHsaMi”, Hec10KHO
J MEPHBIT KMPTIMY TAKHX PA3MEPOB VISt KAQIKH B NePEeBsI3KY MOT HCIIO/Ib30BATHCA

TOJILKO ”(.‘”})”Hl)lq"bl\l JUISE HAC CI1o % q pe HIBY
h C060M. 2 i
”('p('l”” IMH. p" KHan a HIDKHEro pﬂllil I](v])tl\l)l IBAJIVMICH Al 7" : ?

" Huwenxo H.H. Kaventivie paborei. M., 1982. C. 87. 88

. l’\('lle(,‘TllblC pasMeps: 1 user Knpmmcii M HX nokasare.

: QTRTIRS OHic st e TR
Bropom Tponukos ropomine namepeno 6oaee M e

70 IKIEMILIAPOB, Ha SHAMEHCKOM — uyTh Metiee 30.
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OcobeHnoCTh POPMOBOUHOIT MACCH CHIPLHOBOrO KMPMUYa, IPUMEHEHHOTO IPH CTPOUTEALCTBE
KOJBIUEBBIX TOPOUIIL, 3AKTOUAETCS B TOM, UTO OHA HE COACPHKAIA CONOMBL. H3zyuenue CTpyKTyphbl
06pas3IOB MO3BOIIIO AA. BOOpHHCKOMY TIPEANIOJOKUTD, YTO OPraHHMYECKHM KOMIIOHEHTOM TJIH-
HAHOTO TECTA B HALIMX CAYHASAX TOCAYKII TOJIBKO HABO3 TPABOSIHBIX JKHBOTHBIX MM HABO3HASA BbI-
JKHMKQ, TIPHMCHCH A VIS 3aMeCa BMECTO BOABI. ITO XOTSI ¥ HENPUBBIYHO, HO B LIEJIOM HE JIOJKHO
ppi3bpBaTh Vs, Hesnanme anrepatypbl NpeAMeTa He MO3BOMAET MHE CErOAHs yKa3aTh Me-
¢TO TAKOTO KHPIHYA B HCTOPHH CTPONTENBHOTO Aeaa. [IpuMenenne HaBo3a B KA4€CTBE OCHOBHOIO
[IACTHUECKOTO CHIPLS M3BECTHO B HCTOpUK ronyapersa. ITpocaekennoe s rayboKoii ApeBHOCTH
TAKOE TEXHOMOTHUECKOE SIBACHHE CYIECTBYET THICSYEIETHS, BIVIOTh 10 COBPEMEHHOCTH: H3BECTHO,
HAPUMEP, M3TOTOBJICHHE H3 OBEYLETO HABO3A 6€3 BCAKOTO Z00ABICHHS IJIMHBI COCYAOB-XPAHMIIHIIL,
BBLICOTOIO 0K0J10 | M. HEepeAKo raaBHbIM CHIPHEM JUIS TOPIIEYHHKOB CY/KHIN U PA3IHTHBIC HIMCTBIC
omrokens’. FIMenio omi, o6pasyionmecs: B HEMPOTOUHBIX BOAOEMAX H HA GOJIOTHCTBIX y4aCTKaX,
no sakmouetiino A.A. BoGpHICKOro, GbUIN HCMOJIL30BaHbI B XAKACHM VISl CO3AAHMS CHIPILOBOTO KHP-
[nuya 4epHoro IBeTA.

AA. Bodpurickuit nceaegosan 11 o6pasuos. CocTas TecTa KMPHUYa-ChIPLA HA BCEX NOPOAMIIAX
OKAZWICS OMHAKOR: TUIACTHYHOCTL 00pa3ioB Oblla 0OGBIYHOM JUIs MATEPHATOB TAKOTO POAA (63% —
65% y uernipex, 1o u 37% — 39% —y asyx, 44% —y AByX M 55% — y €AMHCTBEHHOTO SK3EMILIAPA),
KpOME [JMHbBI (HIHOT/1d CMECH PAa3HDIX IJIHH), MeCKa U APYTHX eCTECTBEHHBIX npumeceii (npexjie Bcero
HIBECTHAKOBLIX BEAIOUCIINT), IPHMEHEHA 1 ToKasaTebHas 100aBKka — Kpouika CYXOii HEOKEJIe3HEH-
HOI PHBL (Fny APOOIIN, CYINHIM U BBOAWIM B TECTO Hamepem—xo). IMocneauss 0COGEHHOCTD, MO
sanouernnio AA. BoOpHHCKOro, yKabiBaeT Ha OTIPEIENECHHYIO KyIbTYpY rOHYAPCTBA, MOCKOIbKY BbI*
ABASCT HEKHE IPHCTOCOONTENLHDIC HABBIKM K HOBBIM yCIOBASM: MCCTHBIM FOHYAPHBIM TPAMIIMSIM U
MECTHBIM 3A/1CKAM ChIpbs. DTA UepTa, HAIO yMaTh, BHOBb YKa3bIBACT Ha M3HAYIBHO MPULLITYIO JUIs
Cpeaniero Enmces Ky ibToBYIO apXHTEKTYPHO-CTPOHTEIBHYIO TPAAUILIHIO, B ONpeAeNeHHOI Mepe YCTeB:
HIYIO CTaTh MECTHOI.

4. Pa3aMeTKa CTPOUTENbHOW TUI0WARKN

- - “ 349
POB [epsoro TpouiKoro ropoHia o CTOPOHBI CTEHb! HATHHACTCH oTBeCHOIT HEBBICOKOIT (36-42

e -

¥ i o . B x ~15
CM) CTYNEHBKOIT, B JiHE KOTOPOI1 MPOCAEKEHA NpAMOYroJibHas B ceyeHHM KaHaBKa (32-33 x 17 13
UIBHBIMH MEKYIOIUMHUCSH CAOAMH rymy-

aasoro 6opra Tpaunmen I (puc. 40)
KOCO TPHAETAIONMI JTHIIb K BHY"

M) (pue. 12, 17, 27). Ouna 3anosHeHa TOHKMMH FOPU3OHT
CHPOBAHHBIX 1 CYIECUANBIX OTAOKeHNI. B KanaBke ceBepo-3all
OTMEUCHDBI YeTHIPE TAKKX €105 TIO 34 CM M BepXHHUIT noJyc0i, J
Tpenneii cropotie orsecnoro Gopra psa. B 10ro-socTouHOM npoduie KaHaBKy M COCEAHEE PO
CTPAHCTBO MepekpuIBAIOT NATH CJA0eB (TONMMHOI A0 4, vame no 2 cm) (puc. 4{)- Hyoxumi ’C{“’”
TYMYCHPOBAHHLIT, 3aTeM Cymecuanblii M T, a BEPXHHIL BHOBD r)'Mycupogalmbm."HOCK9HbKY oK
TOPH3OHTANILHBIC CHOM ncﬁcprnm KOCO 3anaaoneil raedHO-TAMHUCTOH Maccoii paa'p)xueunq:o.
Tera crennt (puc. 17), icHo, 4TO KaHABKM YCIE/HN 3al0OMHUTLCA BOAHO-30I0BBIMH HAHOCAMH 110 pa3

PYIEHUs ykperiemii,

1 Caeayer nonarars, uro Bo BpEMsl 1 I1OCJIE BO3BE

' HBIMH COBAMI, TIPH TIOMOIH TAKHX KAHABOK Gbl1a pasvederia BAGT e
CILCTBO, OHM YKA3BLIBAIN BHYTPEHHHE H BHECIIHHE TpasmIb oS 118 '

B nocneanem CAy4dae pasmeTka Obuia BCIOY CpbiTa PH KOIKe pBOB, HO B cuny HCKI‘IX OGCTOHT:JH’)ICTB

coxp;gnu;lzlm- BJIOJIL BHYTpeHHEro fopra P';a JOro-3ana{HoM 4acTH [lepsoro Tpouukoro r()po;lo-;:;n .'u-
K pasmerke crennl mmeer oTHOIEHHE NApa APYrHX KAHABOK, SCHO pasauamuMmas B cesc;:mﬁ r;"_

HOM podie rparmen 1. 3xecs sremmmil 1 BHYTPEHHHI1 Kpast [0/0MBbI CTEHBI Sc‘;ru;;;qepmﬁm;oﬁ

lll(’"""u' BUIMBKI) OrpalnueHbl KaHABKAMH TIPAMOYTOAbHOTO ceuenus (MHPUHOKO 32-33 u

=13 ev) (puc. 12, 17). B rymychoe 3anojinenue BHYTPEHHEH KaH

CHHA 0O BbEeKTAa KaHABKA ocTraBaiacChb ()TKpblT()H.
AJIKa, oTBeAeHHas OA CTPOH-

. 49
ABKH TPOHHK FAICHHIK (pmc. 42),

" Botpunc ; ot crapuibl. KoHuen,
KU e AMSATHHKHN CTA
OTKD ("'"/'""“\"U AN O erpykrype 1 HPOHCXOKACHHH ron-mpu()unxuonorml // T F ckcalb!l)f)(‘ Adpanachesiic,
PuITHs, Bepemn, CI16.. 1998, T. L C. 94-96. As oKD -+ 6AArOAAPHYIO MAMATD O A
M3V, I 116, 1998, T. 1. C. 94-96. AsTOp cOXpanie )
5 HEM OG-
M OOPABILI KHPIHYA KOABIEBLIX TOPOAMIL.

21



MU.J. KbI3JTACOB

COCTABASIONHIT C/10i1 pasBaia cTeHbl. B 10ro-BOCTOUHOM npoduie TPAHMIEH HE YILTOCH BLIICANTY
BHENIHIOKN KAHABKY, YTO JTHIIMIO BO3MOXKHOCTH PEKOHCTPYHPOBATE €€ HarpasJeHue.

Ha Bropom Tpouukom ropoauine BIyIEHHAA B MATCPHK KAHABKA CTPOTO MPAMOYTOILHOTO Ce-
gennst (31 x 31 ¢M) BbIsSiBAEHA B CEBEPO-3aNa/IHOM dopry Tpanmen IV. 3xech ona pacnonoxena s 66
CM OT BEPTHKATLHOI BHEUIHEH MOBEPXHOCTH rauHoGuTHOrO Teaa crensl (puc. 30-32). Tlosepx rpyn-
TOBOIO 3AMOMHEHIS HILKHEI MOJOBUHBI KAHABKM — CEPOIl CyIeCH, BEPXHsIsl OKAZWIACH [ICPEKPbITA
00J0MKaMH CBIPIOBOTO KHPIIHYA B CEBEPHOM YaCTH M UEABIMH (?) kuprnuaMu B 10KHOI (puc. 43).
o 00HBIe KNPMMYH K HX OGIOMKH, JIEKAIME B OAMH PAJL, BBIXOAAT 32 MPEAC/bI KAHABKI B CTOPOHY
pBa KpernocTu.

B cesepo-sanaasom 6opty packora VII nepe oM CTeHbI BBIKJIQIKA U3 UEPHOTO KHPIHA nepe-
KpBIBAET TAKylO K€ PSAMOYTOAbHYIO B cedeHun Kanasky (30 X 16 cM), 3an0IHEHHYIO CBETI0I CYNechio
(puc. 15). Takas kanaska ¢ mapamerpamu 32 X 16 cM IPOCAEKMBACTCH M B LOTOIHUTEALHOI GpoBke
19°-15", npoaosxkennoii B 2 m 10xkuee. Ho 3xecs ona cBOOOIHA OT CJ0SI TEMHOM 3AIHMBKH OCHOBAHMS,
on 3akanumsaercs na 20 oM panee. YpoBenb, ¢ KOTOPOro OHa BBIKOIAHA, HA 9 CM HITKE 110/0UIBbI
1031 CHIPIOBOIT 3AIHBKH — BECHMA BEPOATHO, YTO KAHABKA BHIOPAHA paHee COZAAHMS HTOTO CI04, T.e.
Tepejl HAYIOM CTPOMTENBCTBA cTeH. Hajl KanaBKoit B JKEATOM CYIJIMHKE JIeKAT OOJIOMKI YE€PHOTO
KHPITHYA, MEPEKPBITHIE TOHKHM FOPH3OHTAILHBIM TYMYCHBIM CJI0€M, COBIAJAAIOUIMM C YPOBIHEM OCHO-
sanus crensl. B 32 oM ot kanaBku naunnaercst 6opt psa. CoBEpIIEHHO TaKas Ke KapTHia Had/ogacT-
Csl M B YTIOMSIHYTOM CeBepo-3anagHom 6opty packona. Tam kpaii psa pacrnonoxen B 2,2 M OT KalaBkH,
B 1,5 M OT Kpast KUPNUYHOI BLIKIQIKHM U B 2 M OT BHEIIHEH IPAHMILI CTEHDBI (BBICTYITAIONIEH 3/1€Ch 32
JIMHUIO KAHABKH ).

[Topo6Hble KAHABKH BBIABJICHDBI M HA S3HAMEHCKOM ropojumie. B cesepuom 6opTy Tparien [ ona
pacnionaranace 8 1,74-1,75 cm ot navana psa (puc. 33, 34, 2), umena mmpuny 33 om u rayGuiy o1 Mare-
puka 13 em. Kanaska sanosnnena cepoit MEmaHoii Cynechio, CXOAHOI € KYILTYPHBIM COEM, JICHKABIINM
FAECH MPAMO HA MATEPUKOBBIX OTJIOKEHUSIX, HO M OTIMYHOI OT Hero 1o cocrasy (puc. 44). B ioKHoM
GOpTy packomna B KaHaBKe BUAHbLI 0GJIOMKH CBIPLOBOTO KHpnuya (Gyporo u uepHoro nsera) (puc. 34,
I). B Tpanmee V nepea noBepXHOCTHIO FAMHOTAICYHOIO TEAA CTEHbI KUPIHYHAST JIHIeBast KIjKa
NEPEKPLIBACT BLIOPAHHYIO B MATEPUKE KAHABKY, B CEUEHHH MMEIONIYIO HPABIJILHYIO [TPAMOYIOJbHYIO
popmy (32 x 16-17 cm) (puc. 16). 3anoanenue ee CynecyaHoe cepbro uBera (("n(-(‘,'rp()'m'm). de‘r
KAHABKH OTCTOMT OT MOBEPXHOCTH TesIa CTeHbl Ha 6 cm. [TepBoiit KHPIIY KAaKH HECKOILKO 1POce
B 3anonnenne Kanasku (puc. 35, 1). fcno, uto kanaska Gbu1a 3anoanena 1o COOPYIKCHHSI KMPITHYHOI
KJTJIKH. '

()6:15;)[:\*:::;,,”::,; Tl;)ac‘;:?:]):leeﬁa:;gz:: o;ﬁ;i’l;znxu BOIABJISIOT Y OCHOBAHMSI CTCH BHEIMIHHE KaHABKH.
('"",'lt'T't‘.'le‘l‘B\'K)"l‘ L i i och Tpyano. O cymecTBoBannn ux Ha Bropowm I'ponnkoM
) ) ‘ HBI CJIOEB, KOCO CITYCKAIOUMXCS ¢ IIMHOOMTHOTO Te/a B
B rpanmee I (puc. 19, 20, a). ’
"bwlki:::l; ;::: .?,(,L,.\,,.th,,\(,?;\::;)T,:mﬁa:,f:,ﬂ?:ﬁfﬁegm Bnyuéenuble B MATEPHK COBEPHICHIO OAHOO0PA3:
cren u, ey o paspesy Iepsoro :rp<’>l'lul<0ro fo q())lum.’ cl?ll)' OHM OBLLIN CO3/AHDBI paHCe n():;l'.(,‘,rlc‘lllm-
"P,"”\’C""ﬁ o Kll‘pnnquoii . i nOKaszEr flllul‘l, pPanee KOIKH PBOB, TAK JKE KaK I paHee co'
L it ol S mu-1e s Coznbnbx H €/IHBIC PA3MEPBI HTHX KAHABOK Ha n’ce:\
BCEX TPEX MAMATHHKAX TAKKE MOAUMHEHO €AMHOI ;:?HHIOT o L il St
W BHENIHIOIO FPaHMIbI NOAOMWBLI cTeH. [1o Beeit By :\ R e T QUMD l'vrpc””-K )K:
et ot stinig Cossall o .L’l IMOCTH, TAKMMM KaHABKAMM ObUIN paszMeycHb
b PYKEHHSI CTEH M PBOB.

5. Ilogroroska momagku )1 CTeH

TD: o » ) - . 1
Br!":::lll:e(“ll‘d‘ !—ltpfi().\l Tpounukom ropogime (puc. 12, 17) MoxHO GbL10 BUgeTD, UTO €J10iT UEpPHON
E T‘.\m},ﬂl:,)i-l .):Ll:ll‘ll\ll:’ m') CTPYKTYPE NOA0OHDBII CHIPIOBOI KMpHIuHOiT Macce, mwmen oy 12 ¢

, 3a) OOOH C10H HAMEPEHHO CPBITOTO 3/1eCh norpeseHHoro JepHa, GbLI YIOKEH Ha CBeTIbIil M

TEPUKOBLIT cyrannok. [Tokazarenbho, u )
Y . are. » ITO € OOEHX CTOPOH CJ10iT 3TOI i anpyet!
; 13TOH 34 £ yaniue
ONHCAHHBIMHU BBILIEC PA3METOUHBIMM KAHABKAMI. g Ll i



KOJNIBUEBBIE TOPOJHIA XAKACKHH

Tpanuen Ha Bropom TpoHikoM ropoamine BISBIIH, 9TO CTe€HA GbUIa COOPYKEHA HA AHEBHO
[OBEPXHOCTH CBOCTO BPEMCHH, T.K. 32 MCKJIIOYEHMEM OT/IEIBHBIX YUACTKOB BCIOAY MOJL €€ TEJI0M MeT
101 OTPEBEHHOTO JICPHA. OJIHAKO BO3BE/ICHHIO OCHOBHOTO MACCUBA MPEAMECTBOBA €IIE OIMH 3Tl
CTPOMTEIBHDIX PAsOT — MO/ CYIJIMHKOM CTEHBI PA3/INIHM CJION IIMHUCTOrO PACTBOPA, 3AIMTOrO 010
C0I0 HA BCIO TOJIITIY OV/IIHX CTEH H HPOCYMIEHHOTO 10 MX BO3BEACHHL. Ero Tomupna B pa3ubIX TpaH-
Hesx B CPEAHEM COCTARIACT OT 8 10 12 em (na yuactke tpanmen I on sammsancs asaxapt) (puc. 10,
14, 18-21, 30). Obmast ero AnuHa NPAKTHYECKN BCET/Ia COOTBETCTBYET HIMPHHE CTEHDI FOPOAMILA HIIH
HECKOAIBKO NPEBBILACT LIHHOOHTHYIO €€ 4aCTh, BBIXO/S 32 BHENIHIOK WIH BHYTPEHHIOW NOBEPXHOCTL
(rpanmes 1T — 1a 7-8 10 eM coorsercTBenno, packon V — 12 u 20 cm, a BOT BHYTpEHHAS CTOPOHA B
joro-sanaanas yacti rparen IV — 1o 73-78 cm).

MHOA HTO FAMsAs 1oj0ca (TpaHmest 1), yane — TeMHast CIPLOBAs Macca (TpaHmen II-1V, pac-
kompt V 1 VII). Cysist 110 npopiunio tpanmen IV i packona V, ¢J10i1 4epHOit CHIPHOBOI MACCHI MECTAMM
SaMEHILT TI0/L CTEHOIT CHIIICHIIBIT IPH CTPOMTENBCTBE CIOM MOrpeGeHHOro AepHa U UMEJ TOMIHHY
ot 14 10 24 cm. O HCKYCCTBEHHOM IPOMCXOKACHHH CIOS CBUAETEABCTBYET HE TOJIBKO €I'0 CTPYKTYpA,
HO M OTMEUEHHDIC B HECM BKPAIUICHHSE: MEJIKHE 00JIOMKH KOCTEH, BEPOATHO, OBEULHX (rpanmes IV),
H3BECTKOBBIC 11 JKCICHNCTLIC BIIOUEHMs (I0ro-BOCTOYHAsE NPUPE3Ka K TPAHIICE I1I). B cnoe aroii 3a-
AMBKI GBIBAIOT 3AMCTIBI L CAMHIYHBIE KYCKH PBAHOTO KaMHst (110 CTPOEHMIO M pasMepaM CXOAHRIC c
MAYILEIT BBILIE TaiCuiion FACHINKOI1), peAKne 00JI0MKH KEATO- U YePHOIJIMHSIHOTO ChIPIOBOTO KHp-
nnua, mebenn, rymycibic sodenus (Tpanmes I). Tsepabie MOCTOPOHHHE BKPAILTCHILA, BEPOSATHO,
HPOHMKJN B IMISIHYIO JICHTY OCHOBAHMA M3 BLILIETEKAILCH YACTH BaJIa, COOPYKEHHOM JI0 MOJIHOTO
3aTBEPACHHS HIDKHCTO /1051 3a/IBKH.

Hasnauenue 51oro ¢10s HeJb3st yCTAHOBUTD OKOHYAT
€10 3a/[a4 CIYKIIO BLIPABHHBAHME MMOBEPXHOCTH, B JATbHEIIEM 3aHATON MIMHAHBIM TEJIOM CTEHDI.
Tak, B packone VII (puc. 15) cnoii TeMHo-Oypoit (mouTH yepHOI) 3ATMBKH CHIPLOBOI MACCHI JICKNT
MIOBEPX MATEPHKOBOTO CBETIOTIO CYyTJIMHKA. MoKHO yMaThb, YTO JlepHOBbIIT €10# GbLI 10 TOrO yAQICH
noAHOCTLI0. Ho ¢cuni o suyrpennesi [HOJOBMHOIT CTEHbI (Ha TPOTKEHHH 2 M) TOJIMHA CJI05 3B

Ki BCIOY OiHEAKOBA 1 cocTapaseT 13 eM, To y BHenteii MoBEpXHOCTH CTeHbl OH yToMmaeTCst 10 18 e

Bepostio, cuipiionoii maccoii 3aech Guu10 3MTO HEKOTOPOE MOHMKEHHE IPyHTA. I'Ipe"unonuo;xeuue
Tam MOACTHIABLINIT CJIOH HMEeT

NOATBEPKAACT KapTiiia, HabaoaemMas y CeBepHoro GopTa packorna.

ToMIMHY yike 28-30 . [TOCKOABLKY €ro NOBEPXHOCTH Y I0JKHOTO 1 ceBepHOro GOPTOB PACKONIA, T.€. Ha
NPOTSKEHMM 4 M, PACIIOI0KEHA OTHOCHTENBHO HA OIHOM ypOBHE, SICHO, 4TO IIPH COOPY/KEHHH CTEHDI
HA BTOM YYACTKE IpyHT K CeBepy ObUI CPBIT HECKOIBKO ray0xKe M yToJImenne OCHOBaHMs-3/THBKH BbI*
SBAHO HECOOXOIMMOCTLIO BEIPOBHSTH TUIOMALKY.

IBAIOT
Hecosnagens kpaes mknero sanroro ¢os 1 OCHOBHOTO FIMHUCTOrO TEA CTEHDI yKa3b

e 0 CTEHBI
H2 PABHOBPEMEHITOE HX COBANIE — TEMHAS CHIPHOBAS MACCA HIDKHETO /1051 HAHECEHA Ha MECT :
CHBa CTEH 1 OOHAKEHUH CIOA 3a°

%0 ee Boaseaerus, [1penosokenie HOATBEPIKACHO NpH CHATHH Mac o o ipmi
JMBKI HA CHENMAILHLIX TPHPE3KAX, YCTPOEHHbIX Y GopTOB TPAHIIEH I u 111 (puc. 7). B oboux cryHas

FOPH3ONTANLHAS HOBEPXHOCTE €108 3AJIMBKH HUKAKHX OCTATKOB JKNBHEEATENLHOCTH HE COACPIKAIL.
Onnako BEPXHSIS €10 FPAHNIA BBLICAACTCS ronKoil (10 5 MM), MHTEHCHUBHO "YMYC"POBRH',{O" ﬂe"“(’)g:
B packone VII na BCPXHEH rpaHuie aToro TeMHOro cJ1051 BCTPEUEHDI OIMHOYHbIC P"’Mp(’(fﬂc""bl;e"
IOMKH KOCTEit OBIHI (puc. 15). CaeposareabHo, 10 COOpYKEHHS OCHOBHOTO [THHAHOTO Maccusa
"‘lﬁ(l{llli SUMBHOI /1011 HEKOTOPOE BPEeMst CTOSI OTKPbITBIM. GeHHOM AEpHE
» Taxe kapriia nadmogaercs na 3naMeHcKOM roOpOAHIIE, TAC p rpanmee [ 1 n;)lg): & BCC.M [ORO-
ggj}lk).jf()m'f',' c0ii Hyporo cyrammka (toamumono 6-7 ¢) (puc. 33); 1o C.Tflmmu Ha IPEBHIOI0
e PAIMBITOMY CHLIPIOBOMY KUPITHUY M, 10-BHAHMOMY, ABAAETCS PE3yABTATON B rpanmee V XOPOIIO
B"L'".')"_O MOBEPXHOCTE C/105 IIMHAHOTO TECTa V1S (POPMOBKH GypbIx KHpm‘l‘le:l:e"OI‘)O (puc. 16): Gypas
PHAHA KOHCTPYKTHBHAS CBA3H HTOTO €105 (B CPEAHEM Tommunoio 9-14 ) €0 e ee pamMepaM,
':I‘U:“’K?l HE TOJIBLKO HENOCPEACTBEHHO €€ [OJICTHIAeT, HO M MOJHOCTBIO COOTBTCZ:’):()‘ICB}I);A!;O. qTO
6&)5;’:'”‘”%» BMECTE ¢ OOEHMMM OTBECHBIMI IOBEPXHOCTSMI CTEHDL. B:r(:) :l;‘-’Malzc;ma‘ s OC
Tois lc‘“f)l! (bopMupoBaIcs HE3ABUCHMMO OT BEPXHETO m.rletmo-r.rlmml O ATCToHO, Ol HMETH
pa;,”;.K; Ha SAIAE OH HECKOJIBKO BHIXOAUT 34 OTBECHYIO JIMHHIO chﬂ;:l CTKe TIOBEPXHOCTIH Gyporo
c.m,,'( """Ul)"m\')'. Kapruna noarsepikaaercs 1npu ropusolrra.nbuou ot ymci'l. MejIKHe 000MKH
Kn,rx(mplp»l . “,)) - Ha neii serpeuenpt cronenyst 1 BKpAUIEHHs APED JiHbl JIETTHOTO COCYAA, ABA Kycka
PBax o TPYOuaTLIX KocTeit, yacTn oBeubeil YeTIOCTH, 00TOMOK 6OKOB6 O tos HEKOTOPOE BpeMS
OTo Kamusi, Bee au ocraTky yOEKAAIOT B TOM, YTO nosepxocTh OyPOr

€JIbHO, O/IHAKO HET COMHEHMUS, YTO OJIHOﬁ H3
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CAYKHIA iPEBHEI JIHEBHOIT OBEPXHOCTBIO, npeﬂ.mecmylouleii uosn'c,rwmlm)( oc. 1 "tml i ||\ (--l'\t':l.)k‘lzl’(jnoﬁ
Cb;pHOBOi'l Gypoit 3AMBKHM GbUIA YIOKEHA YIOMSHYTast BbILIE (CM. pa.mcrjl ) )PL‘I'!L HYQY 1;:'?';: .l\(l l(;\ l ()'.‘lb‘
Hast 0GBA3KA rOpOJNING, BHIABMBLIASH HTAIl OBITOBAHMSL, npemuec"nso'lmnu,mu‘ l,-m'lu)u" -,(,f,,l, :( :mm:
Croit sammsku B tpanmee VI (puc. 45) pacnosoxeH Ha npt.‘LllllCC'l:ByK)l‘llLM n‘)’|~)n,ﬂ'un~|’1i ). .’,(,-( v ?:;m
CTOM IUIACTE, COACPIKABIIEM KyJIbTypHbIE OCTATKH. MOMHOCTD cCamMato-l :JIl!llll('lf)'l (‘)’ .g__ ( 51 l 't‘ 010
coctasiia 5-7 cm. B BocTounoM S0pTy packoria ero BHYTPEHHSIS rpammia ’mm‘ 'l‘bl"lf rc .nm) ue |.| C l'%l(j)l.
[To 10:kHOMY MPOGUIIO BUAHO, YTO OCTATKH CrOPEBIICH 6pcneuqa'r()11 'l\(')ll( rp‘} l\lllllj'l)l] ::n)(l:,:t"»:[u
MMEHHO 3TOMY MOJICTHIAIOMEMY CTEHY C1010. 3€Ch Ke HECKOJIBKO m>‘|( Ty n“nu-m_\ 10 n|.|¥ rf 1.“ ,E -,', ;g
MEPE/L TMIEBOI TOBEPXHOCTBIO CTEHBI MEPEKPBIBACT ILIACT HYPOTO CYrIMHKA C IIPHMECHIO TUILKH, AP
BCCH_FICXM)’Z;I:‘::,‘: ::;(:.Jl]::x.ncuo, YTO BCE TPH KOJIBLEBBIX TOPOAMINA OOBEMHACT CIIEC O/1HA .()()lll.éfﬂ"‘l(t?p'l'a;
NPEJAIECTBYIONAs BO3BEACHHUIO CTEH 3AIMBKA MX TPACCHI CAMAHO-TIIMHHUCTBIM TCCTOM € HOCAC/AYIONLEi
€ro NpOCYKOI.

6. PBHLI

o s Py~
YAS1 110 hopME 1 pasMepam, PBbI M3YSEHHBIX FOPOAMIL GBLIH BHIKOTIAHBI 110 OIHOMY 0O pasity. Pasyepsi
Cpnon ¥ VX XapaKTePHBIX eTaleil NPEACTABAACT CAEAYIONAs TabAHIA (M3MEPEHIs B METPax):

ayfuna & Opes- ST
2opoduwe / mpanwes / Gopm wupuna yemoa wupuna ona y b / NUCRO Cmynenel
X =
- . 9
I Tpouukoe, I, cesepo-sanazupiii 6,44 2.4 “
. - 0
0T O-BOCTOU MBI 6,7 2,42 — L
I Tpouukoe, I (joro-socrox), S » ‘ ¢
pouukoe, I ( ro-BOCT K) 6,65 3.2 2,7 ‘ 2
CEBEPO-BOCTOUHDI = —
I0rO-3anaaHblit 6,56 3,18 27 \ 2
Il Tponukoe, I (cesepo-sanag), R -
poun ( S a) 5,6-58 = =
| CEBEPO-BOCTOMHBII | _
[ = N . [ P
1 Tpouukoe, I1, sanaamurii 6,9 3,0 2,76 ‘ 2 ]
| BocToumbit 6,3 3,0 2,44 , 2 —
I Tpouukoe, 111, 0ro-socrounmiii 6,4 2,42-3.0 2,4 ‘ |
I Tpouukoe, IV (ceBepo-socTok) 6,5-7.8 2.56-2 68 207 | 2 .
I Tponukoe, V. cenepo-soctouniii 6,4 2,54 2,43 -
[ 22RO e g |
‘._iid.\wncxuc. L, cenepuniit 4.8 2,99 2 (2 npine 2,4) 1 o
\ - " =1
KB 5 9 (3 X |
X 5,0 2 2 (? upine 2,3) L
3navenckoe, IV, sanagumbii 5,58 E= = - ,’J
3mavenckoe, V, cenepuiii 5,56 - - -
adidiend L A = a ¥
P 4,61 (n3-3a kyp- N _ -
== rama) -

Cyast 1o dpopme 6opros, OAHOOGPA3HBIX NIPAKTHYECKH BO
rOpo/HII@, poB BCIOY KONAJICH B TPH Npuema (puc. 22—
OCTaBAATHCH HEIMPOKHE CTYTIEHH, BEPOSITHO, CIYKUB

Beex Tpammesnx Broporo Tponikoro
26). C nosranupim CyKeHueM ¢ oOenx cTopon

5 ) e JUist Masanbs emnekonos. [To oxonvanni
PAOOT STH BHYTPEHHIE BBICTYTIB GLLIN OKPYT10 CPE3anbL, HO JIOMAHAS TNHUS CTEHOK pBa GoL1a COXPA

nena. O cpesannm cryneneit CBHACTCALCTBYET HE TOABKO UX 06K, bukcupyembrii B npogusx, HO W
HEKOTOpBIE OTAOKeHMs Ha Ane. Tak, y crenok pBa B Tpanmee I (puc. 23) nexar kinmns MaTepHKOBOIO
rpyura (1o 6oabuieit vacTi — gpecna) — BEPOATHO, peayabraT paspymerus Gopros camoro psa. [Toca¢
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ABYX JIHETT TUBHEBLIX qosceit B 1988 r. cMBITBIT BOAAMM TPYHT OTJIOKHICH B TPAHIIECE KJIMHbAMH TOJI-
mpnoio B 20-25 cM. [10aTOMY MOXKHO JIyMaTh, HTO IIpH €CTECTBEHHOM paspyuienny G0pToB pBa B APeB-
HOCTH KJMIIbS FPYHTA HA €ro Ane 06pasoBaiich B OUCHb kopotkue Bpems. O5 HCKYCCTBEHHOM I1PO-
HCXONKACHHH DTHX KAHIBES CBIICTE/ILCTBYIOT OOJOMKH SKEJITOIJIMHSIHOIO KUPIIHYa, BCTPEUCHHDIC
Bl{y’l'pll HUX 110 BCCH I&("l\")hl'l‘()ll TITOHLATH.

Jlno psa Ilepnoro Tponnkoro ropoania (puc. 27) HepoBHOE, NOHIKAIOWEECH KO BHYTpEHHEH
cTopoOHe — NEPEKOC COCTABAACT 0,5 M. Hepasupl 1 06e CTEHKH pBa, KO AHY OH CyIKACTCH JIBYMst KpYTI-
upiMu cTyriensivit, Tlepsas naunnaercs B 0.48-0,42 m oT nosepxHoCTH. BhicoTa ee B G0pTax TpaHIICH
pazmunia (0,46 w1 ().82 ¢m). BLICOTBI BTOPBIX CTYTIEHEH PBA TAKKE CHIILHO OTJIMYAIOTCS APYT OT Apyra —
¢ sueneii cropoiint 1,2 M, € BuyTpeHHei 1,54 M. BuicTynbl 60pTOB HE NMEIOT npaBmIbHOIT GOPMbI 1
ouenb ckpyruennt. Ce0BATEABHO, POB 3A€Ch KOTAICH HE CJIMIIKOM AKKyPaTHO 1 BCE €T0 YacTH ObLIH
KOCBIMH.

Pos 3naverckoro ropoauniia B rpanmee Iumern GopTa pasanuHOM KPyTH3HbI (puc. 28): BHEmMHMIT
MpaKTHHECKH OOPLIBUCT, BHYTPEHHUIT IUIABHO NEPEXOANT B ropusonTaibioe Ano. Cyas no opme
GOPTOB, POB KOMWICS € OCTABICHUEM CTYICHH (npnbAM3UTEBHO HA rayouse 1 M), KOTOpas 3aTeM
6buta cppita. Ha shicore 5Toit CTyNeHn mMHpHHa pBa nocrurana 2,8-3 M. K noBepxHOCTH CTEHKH €Ta-

HOBILIHCH 1TOJI0ZKC, M HIHPHHA JIOCTHTIIA 5 M. B Tpaniee IV BHEMmHMI, HAOJAbHBII 6OPT pBa ObLT OT-

BECHBIM, B TO BpCMSI KaK BII)"I‘[)L‘IHIHﬁ HAYMHAJICS OTJIOTO.
("\’,’lﬂ O KM CA0SM 3a1OJTHEHAS, pPBbI BCEX TpCX I‘OPO}IH[L( CTOSUIN OTKpblTblMH JIOBOJIBHO

KOPOTKHIT HPOMEKYTOK BPEMEHH ¥ BO/ALI B HHUX HE 6uu10. Takke OAHOOOPA3HO HA BCEX MAMATHHKAX
BBILIS/AT 1 BEPXIHE JMH3BI 3AMOJHEHHsT PBOB — 5TO [LIOTHBIE YepHbIe TyMycHbIe (6H3KHE K nepe:
THOIO) CJI0H, MOUHOCTBIO OT MOJYMETPa 10 METPa, OTKIAIHIBABIIMECS] TOCTETIEHHO 1 MOITAIHO. Onn

HACBLINEH LI KOCTIMM JJOMAITHUX SKMBOTHBIX M, CyAs IO PEAKO BCTpeanmHMCﬂ 00JJIOMKaM KepaMHUKH,

OD: ar . e 3
00PA3OBAIMCH YIKE HA (‘JlC/’l/\'l()lllCM aTare MECTHOH HCTOPHH —B palme'ram'rmxcm)e BpeMst.

7. IIpocTpaHCTBO BHE PBOB

TPAHCTBA MPOM3BEACHO Ha Bropom
1a mpotsukennn 7, 10 1 12,8 m oT
3yueHa Ha 3arajie, BOCTOKE 1 10Te
HUIE HE OOHAPYKEHO MEPCA
10O MHBIX MTPHMbIKAIO-

‘()lec,l()mnmc NMPEACTOSMEro CTEHaM U pBaM HAMOJBHOTO upoc
[pontkom ropojnmie TpaHiesaMi Ha BOCTOKE, 1ore M ceBepe I
BHEmHei siHnn psa (puc. 7). Ha 3namMeHCKOM ropoaMuie 3Ta 30Ha u
Ha nporsukenn 2-8 M (puc. 8). Ha obonx [aMATHHKAX B paBHOiT Mepe
pPBaMI HH A0HOANUTENBHBIX (POPTHHHKAIMOHHDIX COOpYKEHMIT, HU KAKHX-

HINX K HHM ll()("l‘p()CK.

8. Bxopxbie ITPOEMbL

IOB"IHHﬁ ronopu’rb o BOp()TilX. Packonku HE BbISIBHJIH
B llpOX()}lilX HEC O()llllp)’)KCH() TAKKE HHKAKHX Ha-

He 0 BOPOTAX, 2 0 npepbiBax B IMHHAX
KOM M 3HAMEHCKOM

Ma HE3I AU TEJIbHBIC

B()TH()HIL‘HIHI Hamx [‘()p(),’lllll.l HET HUKAKHNX OCE

HHKAKHX CJ1€/10B 3aKPbIBABIIHX TPOEMBI yCTPONCTB.
paBoMEpHO rOBOpHTD
yuasx (na Bropom Tpon

BBHE3JC OCTAN 1Cb BECH

pywenuii marepnka. CaegosarejabHo, I
pBa u creunt. B o6onx uccae/0BaHHbIX pacKonKaMu ¢
FOponIax) 0T pa3oMKHYTOTO FIMHOOHTHOTO TeJIa CTEH Ha
4ACTH, BLICOTOI He doaee 28-30 cm.

VY 1iepBoro n3 aTHX NaMsITHIKOB BHE
JIOM, T.K. BO MHOTOM ObLIHM CBEA€HDI HA HET /1

IHUEe O‘ICPTZIHIUI ﬂpOCM'd npocnexumaﬂua. ¢ OOJABIINM TPY-

pCBHHMH pil:}p)'lUIITCJIH.\lH erﬂ()CTH " COB}’)CMCHH()IHI

naxoroii (puc. 7, 10). Brioane ouesnano, uTo qaCTH CTEH OKa3aIMCh 31€Ch pasHoil WHPHHLI (voro-

BocTOunan — 6,28 M, cepepo-3anajHas — 4.5 m). SlcHo TakKke, uTo cepepo-3anajHas OKOHEYHOCTD
CTEHDBI HECKOMBKO BbIHECEHA BIEPE] B CPABHEHIH C toro-ocrounoii (na 84 cm). PaccTosHRE MEKIY
BEJNUNBAETCS 10 MEPe npneIIKeHns K BHY-

meKaMu BopoT cocrasiao 2,65 M, oHO HECKOJIBKO Y
TPEHHEH MOBEPXHOCTH CTEHBI, MOCKOIBKY ¥ BHYTPEHHMX YII0B MPOEMA NPOCAEKEHDI HeOOABIIHE
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suiemku (umnowo 1,2-1,5 M, a mupunoo okono 32 u 65 cm). Hukakux geraneii Koncrpykumm npo-
XO/[a HE OTMEYEHO. ) - ' . )

[TpepoiBaonmiics nepes BOPOTaMu KPEnocT pos BO Bropowm 1 p()lllll\().\l-l (')!m.,unm r.s _m'm'\.'. 1o-
BTOPS/I a0PUC CTEH — €ro 10ro-3aMajHast YacTh BLICTYIAIA 110 ()'ruomeun'n“) K (}n: |)«‘)-n(u l().‘lll(.)ll Ha
2,4 M. llnpuua nepemMbluky COCTaBIsIIA 5,2 m. ITporusononoxubie GopTa pna Uhl.ll.l Hll’().lll‘l'(‘[lpﬂ-
MBIMH B IUIAHE, HO HX [IEPEX0j B GOKOBbIE CT()pOllhl—H‘MCJL n;()amnlwcxu HPABMALHBIC JAKPYIJICHHS,
Inpuna psa o BepXy A0CTHIAA, COOTBETCTBEHHO, 5,2 11 5,12 M. ) S

[Tockoabky Ha 3uamenckom ropopume B Tpanumee [ ne Gu10 OGHaPYKEHO HUKAKHX O |..m\(m
cTeHbl 1 pa (puc. 8), COBEPUICHHO OYEBH/HO, YTO B CEBEPO-BAIAAHOI HACTH B 1IN rn.'umumn:unlmu
cymectBoBai npepsis. B tpanmee IV (puc. 11) 10ro-BocTouHbIi KOHEI CTEHBI HE COXPATIUICH M3-32
PACTAIIKH, YTO HE MTO3BOJIIIIO TOUHO BBISIBUTD €0 (POPMY B IIaHe.

9. IlopAnOK CTpOUTENLCTBA

OPAOK CTPOUTENLCTBA BOCCTAHABAMBAETCA 1PH YUETE KOHKPETHBIX HAGIIOACHII, H310/KCHHDIX
B NPEAMCCTBYIOMMX pasjenax. Kaxaplii n3 Tpex M3ydeHHbIX 0GBEKTOB COOPYKAICH 1109 TAIHO, |
BCAKHIT Pa3 M0C/IEA0BATEABHOCTD CTPOMTEIBHBIX OTIEPAHIT HOAMHHAIACE €/ITHOMY TOPIIKY.
Onpezenenne o6umx pazvepoB NOCTPOIKH NEPBOHAYAILHO MO0 HPOMCXOAMTEH 1E Ha peaib:
HOit MECTHOCTH, @ OTOPBAHO OT Hee, B paHueii GopMe YMO3PHTEALHOIO PACYETHOIO TPOCKTHPOBA-
nust. Tem ne Menee oueBHANO, UTO yIKe 3TOT HTAI HAACKHO YBASBIBAICS € H3HAYAIBLHO 3a/1aHH0I Pop-
Moit ranmadyra: CTEnHbBIM KpaeM NpaBoit HAAIOHMEHHOIT TEPPACHI HEDOABINOIT petki. OTCTyIueHns
OT MPOEKTA 1 Pa3 O3HAYEHHOI'O HA MECTHOCTH FEOMETPHUECKOTO LHEHTPA MOCTPOIKH YK He JOIyCKa:
JHCh (CM. M3rud pBa U CTEHBI 3HAMEHCKOTO FOPOJIMIIA U332 CTOsBIIETO B cTeny Kypraia — puc. 8). [lo
BCCH BUAMMOCTH, TIPH 9TOM PYKOBOACTBOBATHCE CTPOrMMH CAKPWILHBIMH HOPMAM, PELTHEYVCMBIMH
putyansno. Beaey 3a BBIGOPOM CTPOUTENBHOM TUIOMAKH NEePBOI Npoueypoit ObLIa, BEPOATHO, €€
PA3METKA, NPOCIEKEHHOMN YACTHIO KOTOPOIT OKa3aMCh YEThIPE PAA NPAMOYIOALHBIX B CCUCHITN Ka-
Hasok. OHa napa Haveyata npegenn OYAIX CTeH, Apyrast — JMHHIO pBa. 3aTem 1o Becii 10aoce
OyAyuX cTer CHUMAICA AepHOBDITT C10it. Packork B HUEHTPWIBHBIX 4ACTAX HOKAZAIH, UTO JACPH 0T
CYTETBOBAT M HA IIOIQ/KAX CAMUX FOPOAMIL, BBITH MOKET, OH OKABICH TAM BLITOIITALL
Ha caeayiomenm stane sbranmennoe xobio 6-METPOBOIT MMPHHDI 3ANMBAIOCEH CI0EM [JHHAHONO
TECTa, 3amementoro ¢ nasosom. IopoGuwii rycroii PACTBOP NpHUMEHUICA U U151t (POPMOBKIT CHIPIO-
BOTO KHPIHYa, BEPOSTHO, YIKE 3arOTOBIABLIEIOCH B 9TO BPEMS JUIsl TOCEYIONETO CTPONTEbCTBA.
lJlHllﬁLla}l Macca 3UIMBKH (OrpaHMYEHHOIT KAKOITTO BEPTHKAILHO NOCTABACHHOI OrtayOKroii) ObL1d
TEMHOM WM YEPHOI, MOA0GHO HIKITHMM 1 BEPXHUM psijaM JHUEBOil Kiaakn Gyayumx cren. buiTh
MOKET, B 0OmeM 11aHe ChpHoBLIil ¢10i 06pasosbiBan He Kpyr, a Muoroyroabuk. Ilocae xopomeil
HPOCYIUKH TOIUMHA HTOTO CI0S HA BCEX TPeX MaMSATHHKAX Obiia OMHAKOBA 11 B CpesHem cocTapasid
12-14 €.\1. [Moayuennas takum 0Opasom NPHIIOAHATAS NOBEPXHOCTH onpeaescHubIil CPoK CTosIa 0T
KperToit. Ha neit yenesan 00PA30BATLCSA TOHKMI KYABTYPHBII C10i1 M3 HatonTannoro cyrimika (1mpo-
CICHKCHA TOAMMHA B 5 MM) WIH, Yallle, B BUE METKHX 0G10MKOR KOJIOTBIX KOCTEH valm( Lo H MEJTKOTO
CKOTA, KYyCOYKOB KEPAMMKM, O0JIOMKOB KHpHu4eit u kamymkos. Briosme BEPOATHO, 510 IPONCXOANI0
B IIEPHO/ GBITOBAHMS YI0KEHHOTO Ha CBIPLOBBI CII0I CIUIOMHOrO Opesenuaroro odpamiciis, Ui
POKHM 3UI3arom ouepunsaiomero nepumerp Gyayumnx cren. O6kaaika MPOU3BOAMIACH B O/(HH BCHCL
H HHBEIMPOBATACH B MECTAX CXOKAEHIS Gpesen nonoxenbivMm Kavenmpivm wnrkami. MosKio 4y
MATD, 4TO HTUM JOCTHTAIOCH CaKPWILHOE OTYICHEHHE IIOMANKY OGBEKTa OT OKpY:KaBIero ero 1mpo-
crpanctsa. o neredennn spemenn Opesenvaras KOHCTpYKumMst okuranach na mecre (3ramenckoe
ropoanuie) nan yGupanacs (o6a Tpommuknx ropouua). 3arem BO3BOAMINCH MOHYMEHTALIDIE CTEHDI-
CTponTeabcTso cren Takke HauMHATOCH ¢ SUIMBKA U IPOCYIIKM FOPU3OHTABLHOTO FAMHICTONO
c104 ToauHoI0 12-14 e, Mocaeayiomuit 06vem cren O0PABOBBIBATH MACCHBBI MCKYCCTBEHHO CME
HIEHHOTO [IHHOTAICYHOrO PacTBOPa, U OHM GbuN sHauurenbubivu. CrponTepiblii .;m'rcpn;m roTo-
BILICS! 32 BHEIIHET JMHHEH BLIKOTAHHDIX PBOB M BCAKMiT Pa3 BIUIOYQI npu 3TOM Mx oTBajbl. PacTBOpP
AOCTABIIUICA K CTEHHOI OMayGKe Yepes HaAEKHO 3aMoleHHE1e PBbI M 3a1100su1 ee oT BHenmHei rpa
HUIe K BHyTpenneit. Bekpoiroie seprukaisupie MOBEPXHOCTH HIKHMX YacTeil cren rosopst 00 oHpe”
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AEACHHOI BA3KOCTH HTOFO PACTBOPA H €10 NOCACAYIONEM orsepaenny, xotst Ha Ilepsom Tpoukom
FOPOAHILE BCTPCUCTILI M IPHBHAKH CHITYUECTH 9TOTO MaTEpHAIA.

TTocaean npocaCKEHIBIM 3TANOM CTPOUTEALCTBA ObLIA KIa/IKA CBIPIOBOrO KHPIHYA, MPOBO-
JMBIIAACH BILTOTHVIO K BHCIIHEH MOBEPXHOCTH CTEHbBI, TOJIIMHOK OKOJIO MeTpa (B TpH KMpIIHYa).
Crenpl OOPMILIICH KMPIIYOM HA BCIO BBICOTY, BEPOATHO, UM BBIKIAABIBATHCH M HX BCPUIHHBI.
Bexenue Takoil iVIKI TPEDOBAIO BO3BEACHUS M TOATAITHOTO HAPAMMBAHMS TTOAMOCTKOB JUISL KAMEH-
WHKOB, YTO TPEOHOBLIO MOIECHHS ONOACHIBAOIMX OOBEKT pBoB. B crpoutenscrse namepenno npu-
MEHSJICS KHMPITHY Pasioro usera. B 6oabmunerse on 6bu1 CBETabIM — NeneJabHO-CEPBIM (MHOIA HOUTH
eabiv) w skeareiv. Ho miskime u Bepxume psibl KIaQku BHIKIQILIBAIHCDH YEPHBIM KMPIHYOM, 3a-
MEHICHHBIM 113 FLTHCTRIN pEUHBIX 0TA0KenHit. [HInpruna sTHX AByX CO3HATENBHO 0YEPUHBAIOUINX Kpast
CTEH ICKOPATHBHLIX [TO0C OCTACTCS HCH3BECTHOIM.

Ocraercs penrrn, Ha KakoMm srarie CTPONTELCTBA BbIKaNbIBaMCch pebl. Cosjaercs srnevatie-
HUC, HTO 5TO HPOHCXOHIO CPA3Y JKe 34 PA3METKOI IIOMAAKU TO/ CTPOUTENALCTBO. XOTA HACTAUBATD
HA STOM HEAB3s1, TOCKOJBLKY M3BJACHCHHBIC TPH PbIThE 0GHEMbI HCIOJB30OBAINCH [IPH BO3BEAECHNH

CTECH, PBbLI MOT 11 OLITH BLIKOHAHBI HA 9TOI CTaJnm CTpOHTCJleTBa.

10. CTpouTenbHbie MEPLL

Bnupo;umii APXHTCKTYPE, B TPAAMIMOHHOM CTPOUTENLCTBE, BCIOAY, KAK M3BECTHO, IPUMEHSINCH HE

OTBACUCHIILIC, MATCMATHYCCKH TOYHBIE, 4 €CTECTBEHHBIC MEPbI JUIMHBI, BBICTPOCHHBIE 110 JIHYHBIM
PASMEpaM Tex i mHpIx yacTeil Tesa camux crpouresneii. Mexos U3 IIMHOTAICUHBIX M CHIPHOBBIX
CTPONTEBLHBIX MATEPHAIOB KOJBIIEBBIX rOPOMIL, PUBEAEM, VISt IPUMEPA, OOBIYHDIC MEPBI KYIbTY-
PBE TUUKHKOB. DT0 GLIIM «rsi3» (paccrosinpe oT 1eYa 10 KOHI@A MaIbLEB, OKOJIO 74 cm), Bajpkad (auc-
TAHIIS 0T KoHa GONBLIOro Naba {0 MU3HHIA PACKPBITOI KMCTH, PYCCKast YUETBEPTD), YOPBAK (MexK
KOHL@MH SobIoro n ykasateabHoro HAJIBLEB), YOpaHTyIT (xunpmm YETBIPEX CHKATHIX MIBLEB).
lNocaeaneii Mepoii (okono 7,5 €M) onpeensach Toamua ropobuieit noroaka'. Cpeannii pasmep ue-
AOBEUCCKOTO Tea eskat, Kak M3BECTHO, B OCHOBE JIPEBHEPYCCKUX apXMTEKTYpHbIX Mep. [Tpuseny, A
CPaBHEHMS, cCaMble MEaKIE Mepbl unbe: Matast b (19 om), sora (27 cM), 10KOTH (38 M), GoabIoi

AOKOTL (54 cm), cTona mara (76 cm)2
H et B0 5O O T A0 npumepnl. Baknee nokasath NpUMEHEHHE €IHHOTO MEPHOTO MO-

AV, MPUMEHABIIErOCH CTPONTEAAMN HAIMX APEBHUX OGHEKTOB.
Kananin, BLIOPAHIDIC y BHYTPEHHUX M BHEIIHUX IPAHUIL CTCHDI [Tepsoro Tponukoro FOP‘fﬂ"'
A, Kak Mbi Busgenn, nveor oannakosyio mupuny B 32, 32, 32 u 33 cm. Te xe aanubie ﬂpll(.‘,\'lllll'
PA3MeTOUHLIM KanaBKaM MHBIX KOJBIEBBIX ropoannt. FIX ray6uubl 06bIYHO COCTABISIOT OJIOBIHHY
MHpHiLL Ecan o1y pesmunny B 32 M npHEATH 32 €ANHULY THHEHHOTO H3MEPEHHs, TO pacc-rosuu‘:c
MEKAY campyi kanaskamm (MX B3ANMOHATIPABICHHBIMA CTOPOHAMM) T10 I0)KHOMY GOpTY TpaHuien
cocTaBuT 805 cum, T.e. 25 MOMHBIX mep (805 : 32 = 25,156). I1o aTUM JAHHBIM U151 usmepemm'zuuu'x,x
CTPonTensvm npuvensacs eanmuua B (805 : 25) 32,2 cm. INonyuaemas MepHas nen‘uqmm coor-
BETCTBYET, Kak MBI BHACAN, W IMHE CHIPLOBOTO KMPINYA, HCIOJIL30BAHHOTO JULSL KAAIKH BHEIIHETO

Manunps creq, '

B nepecuere ma nosyuenusiii MOJIy/Ib IIMPHHA IIMHOOHTHOI YacTH CTCH KOJIl’:uf?Bb[X :‘()P(i,lll?f
CocTaBsier 20 eqummy, u(mpnua IIOM@AA0K, OTAECIABIINX UX OT pBoB, — 6, TOIIIHA le)i]jl lr:io{:)::'r)_
THLOBKY — 3, HIHpHHA yeTheB pBoB — 20, a nX iHa — 10 (pmub Ha 3HAMEHCKOM rop()axiu}c 7 nu :— 4
BeTCTBEH10), YA i)l;()n — 8,5-9, mupuna BxoAHOro npoema Broporo Tpounukoro ropoania — 8,
dNepembiukm pra nepey nuv — 16 equnm. - -

Her (.()m,pc,,”,,,[f;lo Bbl}lBJlClHleZlﬂ €/MHMLA M3MEPEHNs!, NPUMEHSBIIAACS HA BCEX x\om;:)z'c;::?
TOPOAHIAX Xakacuu, BOCXOANT K €CTECTBEHHBIM STATOHAM — CpeAHeit BeNHIHHE crol:’l;l ;:M\\ 1"’;

lo1061ay MEpa JUTHHBI H3AABHA H IMPOYAITIITM 0GPA30M H3BECTHA B HCTOPHI K,‘!{?:?\En '(p‘.r‘(.[c{w.n-
"PMepa Ha Apennuii rpeueckuii nodec (T.e. «cTyms», 30 €M), COBPEMEHHBII AT ) )

1959. C. 41.
J1., 1984.C. 11.

‘ Bo/mnunu B.JI. Hapoanas apxnrexrypa Ceseprnioro TapknKicTana. M.,
* Muaseexui B.H.. Tuu A.A., Yuaxos I0.C. ictopust pycCKOI apXHTCKTYPbL.
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Hsi», 30,48 cm) man kuraiickuii wu (okono 30 cm). IHocaeauss mepa ‘HO,ZI, .Il.ll‘.'ll!)ll!lliljc'.\‘l’ w2 ;:;}fupoftrpu.
HIJIACH M B PAHHECPEHEBEKOBBIX TIOPKCKHX 001ecTBax (oTMeuaeTcst B (.y’ 1 p.c < 'n)u ;‘:p'\ K .’ll'p'(_;lll’()-
nokuTeabno X B., u caosape Maxmyaa Kamrapckoro, XI B.), Bouuia B ()()ll.\(),lll?l() [)L ut. ()nl)"l.;(m‘m
PIATOJ UB21a- «U3MEPSITh UIMHY YbIFaMi» M [POM3BOAHBIC OT HEro dopmbl (BO3BpaTHYIO wbi2tan- n
et > y » !

n(myll;:,‘l:tlgll:::l:(;l:‘fxb:;ﬂ'r)e;(wpubu‘& MOAY/Ib KOJIBLEBBIX ropoaunny, 6anskuii 32 cm, l.l[.)}.l-“.(,).”’: ("(‘)‘nna-
JIAeT, KaK BWHM, HH C OJIHOIT M3 TAaKHX M3BECTHBIX MHE Mep. Ocobo onxcq‘)', ln‘nﬁ B p.?( C s.x.x | Il)lllhl‘(;.\l()e
BPEMst KaK IMHBCKAsl, TAK ¥ XaHbCKAsE MEPA JUIMHBL ¥ COCTABJISIA b 24 cm”, “U.“.MM_’\ ;‘1 BechMa
NPaBoNOAOOHYIO CBA3L MECTHOI JPEBHEH KyJbTYPbl C HAPOAOM M rocy,mpmm)zfx,’ HA3bIBAC 1\11,3.\111 B
KMTAICKMX JICTONMUCAX Qunaun, HA3bIBAIO MPHMEHCHHYIO B M3YUaeMbIX HAMSTHHKAX €MLY JUIHHDL
JMIUIHHCKOIO CTONOO .

3aKayeHne

ACKONKamMu, nposeaerHsivn 8 1988-1993 rr. 8 Xakacuu, nosyuennt CBUAETE/ILCTBA APEBHETO STAMA
P CTAHOBJICHUS MOHYMEHTATLHOI apxuTeKkTyphl B cTensx KOxkuoit Cudupu. C nosesbivin neciaeo-
BaHHAMI TPEX FOPOANI IYHHO-CAPMATCKOM SMOXM HaIIelH HayKe BIEPBLIC CTAJIO M3BECTHO O BEChMA
PAHHCM CHCTEMATHYECKOM HCHONB30BAHUM IIMHOGHTHBIX MACC M CHIPUOBOIO Kuprnyua 8 Cudupm.
Hsyuennbie o6beKTh OKA3AINCh HACTONBKO MOXOKH APYT Ha APYra, 4TO HET COMHECHMS B 1P ITUICK
HOCTH HX CO3ATENEH K OJHOIT IKOJIE 3044€CTBa, O0AAMABIIEIT CIIEIMATbHBIMI APXMTEKTYPHO-CTPOH-
TEALHLIMI 3HAHUSMU 1 HasbiKavy. Ha Bcex ropoanmax B paBHoii Mepe 3apukcHpoBano o eiien-
HOC CAHHBIM HOPMAM MPHMEHEHHE CAMOGBITHBIX CTPOUTENBHBIX MATEPUAIOB, €/IMHOIT CHCTEMBI T1PO-
CKTHPOBAHUSA OOBEKTOB, OTPAKEHHOM B PasMeTKe MIOM@AAEH, OOUIMX EHIIaX M3MEPEHMst JUIHHDI
1 YIZIOB, OAHMX CTPOMTEILHBIX IPHEMOB M MOCAEAOBATEALHOCTH X IpuMeHenist. OO HopMaM
ORAIAICH TOAUMHEH M APXUTEKTYPHDIH 0GIMK BCEX TPEX NAMATHHKOB.

Cymmupyst gannbie, noaysaem CICAYIOIHUE MPU3HAKH STOH apXUTEKTYPHOIT IKOJILI, [1POsBsie-
MBIE B CAKPAILHOM CTPOUTEILCTBE:

— CAMHbIE JanAmAdTHBIE IPUHINTIBL PACTIONIOKEHMS MOHYMEHTAIBHLIX OGBEKTOB — Ha CTEIHOM
Kpaio NpaBoii HAAMOHMEHHOI Teppackl HEGOABIIOI peuxy;

— IUIAHUPOBOUYHYIO OOIHOCTH OOBEKTOB — KPYFAbIil N Gau3KuMit K oBaty B cBOCiT OCHOBE [UIaH
(ouepuennpii psamu), ¢ SAKOHOMCPHBIM OTKIOHEHHEM Fe€OMETPUUECKOiT (hUIyphI M3-3a CMEeHis
BHYTPL CTOpon o BXofamu (0aHa meka KOTophbix BBUIBUHYTA BIIEPEA), B KOTOPBII BIHCAH MHOTO-
YTOALHHK MOHYMEHTILHBIX cTeH. ITpu noctpoenmnn HEPBHYHON JIOMAHOIT JMHMH CO3/ATEIAMH
3uamenckoro ropoamnma HPUMEHEHDI IPLYCHDBIC YIIOBbIE M AYTOBBIE MEPDI, MHOTOKPATHO BLICTPA-
uBasime oany Beamunny s 130

~ PASMETKA IUIOMAAKK 10 HAYAIA CTPONTENBCTBA BIYIICHHBIMH B MATEPHK HPSAMOYIOJbLHBIMH B
ceuennmn kanaskamu (32 x 16 om), onpeaenssumm TPAHMILI CTEH U PBOB;

- umpzmmgszumc MOAOUIBBI CTEHBI CJIOEM 3ATMTON U HPOCYMEHHOI ChIPLHOBOIT IJIHMHDI, 110 COCTABY
TORACCTBEHHOM KUPIUYHOMY TeCTy;

— BBLIOKCHHAS HA HTOM C/10€ € CAKPATBHOI LEebIO OpeBenyaras MHOTOYTo/IbHasT OOKIQ(KA B OAMH
BEHEIL, CO BpeMeHeM pa3sobpaHHas WIH COXKKEHHA:

T CO31aHME Tesa CTeH 3AINBKOIT B OnaIyGKyY IyCTOro MAMHO-TAIEYHOTO pacrsopa, npomusBos
HEHCS € HANOABHOI cToponbl. Buemss u BHYTPEHHSA MOBEPXHOCTH CTEH OTBECHDI

— 0DJAMIIOBKA CTeH CHAPYIKH CLIPHOBOI KMPIMYHOI KIQKOI, /18 HIKHEIT YacTH KOTOpOil €Ty

NEHYATO BLIKANIBIBUIOCH CTICLMATBHOE yraybaenue. Tormmna kraakn s Tpu Knpnuya cocrassia 90-
98 em. Popmar npavoyroashoro CBIPLOBOrO KMpNHYa — 32-30 x 22-24 x 10-12 cm — paccumTan Ha
CBA3KY, B KOTOPOIi BA I0KKA e PEKPbIBATICE TPEMS ThIYKaM;

‘;'lpcum:nxpxcxnii caosape. J1., 1969. C. 147, 148,

* Kpioxoa M.B., Ileperomos JI1.C., Cogponos M.B., ‘Ifﬂuxm[m H.H. Apesune
umnepmit. M., 1983, C. 370.

* Kwaanacos HLIL., Myamsieawesa J11T.
Kag apxeoaorus. 2001. Ne 3. C. 176.
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KOJIBUEBBIE TOPOJUIIA XAKACHH

— JIMHCTBO BHCHHETO BHAQ CTCH HA FOPOJHINAX. B KJI/IKEe ll'd.\l(,‘p(?"ll() HNPHMEHCH })213”()[[8(‘1']lbll“l
KHPIIH‘L B psjlax ll(),'l'lllll('lllll»ll“I onpeeJaeHHoOMy MOPSAAKY. Briosrne BCPOATHO, YTO HHU3 H BEPX ITAH-
u"pll()ﬁ KJIQJIKH ObUIH BLUIOMKCHDI YCPHBIM KHPITHYOM, 4 OCHOBHAs €€ Y1aCTh ObLIA OOBLIYHOTO cepo-
HKEJATOTO HBCT. Moo JIYMAThL, 4TO TAKHC YCPHDBIC JICHTDI, NPOXOJAMBIIHNE B/LOJIL CTEH 10 OCHOBAHIIO

M BEPUIMIIC, MM/ CHMBOJIHMYCCKUIT CMbICIT;
— HCTIOALAOBATTHC OO ¢/IMHMIIBI JUTHHDBL, MOJYJIb KOTOPOI — AMHIMHCKas CTOMNA — COCTaBIsL1 32

CM WIH HECKOJILKO Douee;

— OTCYTCTBIC BO/ILI B IIHPOKKX M 1y60oKHX pax (6 X 2,7-3 M), BBIKONAHHDIX 110 OAHOMY 06pasity.

Hakomenn, npnse/y ene oy obuyio 4epTy, BEPOsATHO, HUKAK HE CBA3AHHYIO C OCOOCHHOCTIMH
OMUCAHHOTO JAPCHICTO 30/UCCTRA, O/IHAKO B TPEX H3YMEHHDIX CJIYUAsX PABHO XaPAKTEPUIYIOLLYIO MECT-
Hoe 00mecTBO. CTennl CBITHNIL TPOCTOSUIN HEJOJATO M ObUIM Pa3pylienbl B ¢AMHOI TEXHUKE ¢ 3aBa-
JIOM HAPYKY. DTHM BLIPDABHHBUIMCH PBBL.

Tem cambiv Uist TPOACHENHNS HCTOPHKO-KYIBTYPHBIX HCTOKOB 9TOI BECbMA PAHHEH WIKOJIBI 107K-
HOCHOHPCKOTO 30/{1CCTBA HBIHE MOJAYIEHbI MHOTHE HEOOX0MMbIe XapakTepucTuku. B nonmoii mepe
HOKA3ATEACH TAKIKE HE TOJALKO crierpuueckiii (popMaT NpUMEHsBIIETOCH €10 KMPIHYa, HO U COCTaB
€ro TeCTa, JINICHIIOTO COMOMBIL.

OKPYKCHILIC HBIHE OUCHb HEBLICOKMMH PACIUIBIBITMMHUCS BAIAMH M MAIO3AMETHBIMU HErIy60-
KHMH PBAMI-KQHABAMIL, 9TH HECJIO0KHBIC € BHJLY MTAMATHUKH € COBEPIICHHO IIOCKUMHM, TOYTH JIHIICH-
HBIMH KYJALTYPHOTO C105 IIOMAAKaMH OKa3aIinch oOoManumusbivy. HecMoTpst Ha OTHOCHTEIBHO He-
BOJIBIIYIO TIOIL KOLIEBBIX TOPOAMIIL, KAAJI0€ M3 HUX, KaK MOKA3/IM PACKOTIKH, OKPYIKAIH OrpoM-
HBIE TPANICICBIIIBIC B CCHCHHH PBbI, NMEBIINE 110 BepXy 6 M, 1o any — 3 M, a B ryouny 2,7-3 M,
BATOMHCHIBIC HEKOT/A PA3PYHICHHBIMH M COPOUICHHBIMH TY/Ia, HAMEPEHHO CPBITHIMH TIMHOOHTHBIMH
crenami. M3iauainino MeTpoBoil IMPHHBL H0J10CA OT/E/I/1a PBBI OT KPEINOCTHDIX CTCH. Ocnoanus
OTHX CTCH B IIHMPHHY TAKKE A0CTHrain 6 M, a BMecTe ¢ KHPITHYHOM 00MIOBKOI — laxke 7 M. Boicota
TBEPABIHL B CTapiity Gbuta, HO-BUANMOMY, He MeHee 2,5 M, CKopee 3 m (cm. [Mpunoxkenne). Oanako nu
CUMTATD, HIT HMCHOBATDL BCE 9TO (popTH(pMKAIHeit HeIb3sl.

MeToANYECKI 3HATHMO, Y4TO BHEITHHME IPH3HAKH BCEX TPEX OGHEKTOB (kaK O MX PACKONOK, TaK
H B pe3yIbTaTe 1IPOM3BEACHHBIX paboT) B IOIHOI MEpe MOANAAAIOT 0] APXCOTOTHICCKOE HOHATHE
“TOPOANINE», TOCKOJIBKY HAMATHHUKH OKOHTYPEHDI HE TOJBKO PAYGOKMMH M IIMPOKHMH PBAMH, HO
TOACTHIMK CTenavin, Meky TeM XapakTepHbie 0COGEHHOCTH BCEX M3YUCHHDIX ITAMATHIHKOB, TAKME KaK
OTCYTCTRIE Ky/ILTYPHOTO €031, BHYTPEHHEH 3aCTPOIKH, CJIEA0B 3AKPbIBAIONIHXCH BOPOT, PaBHO KaK
M Cnenuguueckas OpHEHTAIHS BXOAOB, YKa3bIBAIOT HA CAKPATHHOE HASHAUCHIE o6wexToB. Ero nox-
TBEPAKAACT HPOBEACHHOE HA MECTHOCTH COMOCTABICHHE APXUTEKTYPHBIX OCCH FOPO/MIIL C OCHOBHBIMH
ACTPOHOMHYCCKI 3HAYMMBIMH BEKTOpaMi. PacKoONKamM# yCTaHOBJIEHO TAKKE HEMOCPEACTBEHHOE ObI-
J0€ IPHMBIKAIIE K HX CTCHAM € BOCTOKA CTIENMATBHBIX IIOMAIOK, HO-BHAMMOMY, NpeAHa3HAYCHHDIX
BKAOTO M3 TOPOAMII, KAk GbLIO YCTAHOBACHO OTKPLIBIINMI

X C.B. Kncenenniv u JILP. Kpl31acoBbIM, OTXOAMIN OPOCHTE/IbHBIC KAHABL. S CKJIOHEH AYMATb, YTO
MBYUEHHLIC aMSTHHKN CYV/KHI/IH CBSATHIMILAMH, 2 HX ApXHTEKTYpHAA popma oTBEHATA PETHTHOZHOMY
/ i [OQ10i1 CnOupH, OTKPLITHE KOTOPOH

Kanowny. IMepex namu cBjeTebCTBA APEBHEIT IHBHIN3ALMH
ClEe npeacromr,

st MecTHOI HETOPHN Ky/IBTYPbI BAKHDBI IT0AYIEHHBIC packonKamu (pakThl Kpil'l:KOl‘() Cyl{L‘cC’Tnonm.-
HUS YRPEIUICHILIX KyIbTOBBIX ropouiL. Bo Beex Tpex Corydasx ot OKa3IHNCh OKPY/KEHbBI HEY ?\pu-men
i 11 POAOKAIN CYMECTBOBATE 1

HBIMI Hoceaenmsivim. Cyast 1o KepaMHIeCKOMy KOMIUICKCY, 9TH ITOCEJIK
1 1 OCO3HAHHOI 3ACHINKH PBOB FOPOHIL.

aK / bt HOE€ MHOTI'O-
TZlI\'lL\l ()(’)pil(l().\l. "pr]CTElB;’ICHlIbIt‘ 3/eCh IaHHbIC IICMOHCTPHP)’K)T KaxK q)yllKllllO}ldJlb : :
lext‘()JIOl‘H‘ICCK()C ()HPC,’ICHCHHC ropojmiL,

O0pasite apxeonornuecknx 0GHEKTOB, MOAAAIONIX TOA [ e
TaK Cn()c[())(’)pzl:mc OPMUpPOBAHHS B CTENHOI 30HE CTAIMOHAPHLIX nocezeHii 'BOszrl\ Kl;{)'\ :1\11:(1):;:
KPAIBHLIX LeHTPOB, HMEBIILX BIJ MOHYMEHTATLHBIX 1 XOPOIIO YKPCIUICHHbIY ap.\‘urehpjza;'.’ i
TOB. TeM cavbiM H3yqeHHbIE PAHHIE MATEPHATbI BIEPBBIC JUTA BOCTOTHBIX npeaenos ()3~1n-L1.|;,ﬁ !
CTOABL 3HAKOMYIO st rOPOJCKOIT apXeoJI0rnu Iepeanero Bocroka, Cpcuua'e‘\i(uOMS)ri:l‘."b;\- ;'c e
Bocrourioii Enporb, 1o crokuopaspeminyio pysiaMenTaibHyio mpoGaeny obuiec ol o
MIMAMUILHOTO CranoBIEHNs 1 TOCIEAYIOMEro (pOPMHPOBAHHs TOPOAOB: BOKPYT SHATHMBIX K-
BBIX, QAMHHICTPATHBHBIX HIH PEMECIEHHO-TOPIOBLIX MYHKTOB. o
B 510M caywae nayanas Hosusna JONOHAETCS (pyHAAMEHTAIBHOCTBIO 1107) )

A coxkennst mepTBbIX. OT pek 613 K

focae namepentoro paspymenus cre

DAHATH-

3”P‘Hmnm,|x APXEOJTOrHYeCKHX MZl'l'CpHiUlOB.
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KONBbUEBBIE TOPOAMLIA XAKACHH
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KOJIbUEBBIE TOPO/TUIIA XAKACHHU
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KONBUEBBIE TOPOTUILA XAKACUH
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KONbUEBBIE TOPOAUIUA XAKACUHH
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KONbIEBBIE FTOPOUUIA XAKACHH
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KONMBUEBBIE TOPOJUIUA XAKACHHU
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KOJIbUEBBIE TOPOAHIIA XAKACHH
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KOJNBUEBBIE TOPOAHIUIA XAKACHH
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KONMBUEBBIE TOPOAMILA XAKACHH
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KOJIbUEBBIE TOPOJJUINA XAKACUH
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Puc. 44. Bnamenckoe ropoame. Bia suemeii kanasku s cesepuom npoduae Tpanmen |
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[Ipunoxenue
Brruucnenve o6bema pBoB
W BLICOTHI cTeH TPOULKUX TOpPOANILY

I. Beruucnenue o6bvema peoB
A. Bropoe Tpouikoe ropoauiye

pu Bbruncaennn oobema psa Broporo Tpouukoro ropoguma caenaem caeayione gonyuens',
HB)’ACM CUNTATH, YTO BCAKUIT pas:

POB OXBAaTBIBACT KPEMOCTD 110 KOJIBILY;

NONEPEYHOE CEUCHME PBA SIBJAAETCA paBHOOEAPEHHOIT Tparenmest (eM. puc. 46).

ATu foMnyImenns 0CTaTOuHO XOPOLIO COMIACYIOTCS € PEATLHOCTDIO.

Apyrumu crosamu, 06bem pBa BBIYMCIsieM Kak 00bem Tesia spamenust (tpanermi ABCD) BOKPYT
(pukcnpoBanuoii Toukn (reomerpuueckoro rentpa ropoauma). Tak kak A ADK = ABCM (cm. piic. -1’/).
TO 06bem Tena, oGpasyemoro npu spamenin tpanein ABCD Bokpyr nenTpa, npumMepno pasei 0ob-
€My Tesia, 06pasyeMoro npu Bpamenum npsamoyroabuuka BKDM sokpyr nenrpa.

Teno, obpasyemoe npu Bpamennn TpeyroabHKa BOKpYr (PMKCHPOBAHHON TOUKH, SIBIACTCS 1IH-
JMHAPHYECKNM KOIbLOM. BBesem creayiompe odosnavenusi:

AB = a (mmpuna pBa Ha IOBEPXHOCTH 3EMIH),

CD =B (mmpnna psa Ha MAKCUMAILHOIT T1yOHHE),

KD =H (ray6una psa).

Peanbubie pesyapratel nsarn namepennii creayiomme:

[ nomep mpanuweu ‘ No a ¢ H tgd
v 1 5 25 25 ov |
[ L 2 45 , 2.6 238 Lo |
[ I 3 6 [ 3.2 2,9 20711 F{
. Al 4 | 6 3 &5 | 1671 ==
I [ 58 | 2,5 28 1697V

(31¢cH No — nHomep nonepeunoro ceues psa, d — yroa npu BEPXHEM OCHOBAHMM Tpaneiy — oM. pic. 46, ¢
HHIA H3Mepenns — MeTp).

Borumeany reneps cpeanee snavenne semmunn a, 8, H (0603naumny CPEAHHE 3HAYCHIS TAKKC
Oyksami a, B, H).

a=5,46 (cpeanee snauenue WMPHHDLI pBa HA MOBEPXHOCTH),

B=2.76 (cpeanee 3nayenne MUPHHLI PBa HA MAKCHMATBHOI rayoune),

H =27 (cpeanee snauenne rayounm psa).

Borancanst o6besm mmmapuieckoro koasua, obpasyemoro npu spamenmn ¢gpurypst KDMB (nps-
MOYTOJIHHKA) OTHOCHTEBHO HeHTpa (puc. 48).

ITyers r — paanyc BuyTpenneii oKpyKHOCTH KObI@ (paccrosinue ot nentpa A0 GIILKHETO Kpast
psa). B namewm cavuae: r = 52 (m).

S — mmpuna koabua. B namesm cryuae nmeew:

' Ocnonoii Tekcra l]pll.'l())l(t’llllﬂ CAVAKHT XO/ BHIMHMCACHUI npenojgasareas Todoasckoro l‘()('ll(','l'\'"llll(‘l)Cll'l'("‘n|

Eusa Pacpanaosiua Cepornt, suinoamennnix s noae s 1989 r., VTOUHEHHBIX H AOMOAHEHIIBIX MHOIO 110 TTOCACAVIOUM
JAHHBIM,
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a B

A K a B A K
\t’ / %H
D 6 C D &

Dy e *
l"(. “) l CoOMCT })Il'l!'l Koot oxeMa ceucnmnn ')ll.l.

—
C M

Puc. 47. Borancaenne oobema psa Kak 00beMa Tejia spa-
menms (rpanewn ABCD) Bokpyr pukcnposannoi

TOYKH.

a ¢c B

M a; K D
H.

N 8 A

Puc. 48, Cxewa BLIMHCACTIA O0HEMA IWHTHHAPHIECKO- Puc. 49. Cxema pacuera ofbeMa passasia CTEHbI BO PBY.
l'i) K¢ ViblLa, ()l’)l)}l.‘l\'(’\l()l'() lll)ll H')illllCllllll (t)”l"\'Phl
KDMB ornocureanio HenTpa.

S=BK=DC+CM=8+(a—n8):2=(a+8):2=4, 11 (m).

R — prennmii PAINYC KOJIbIA:

R=r+5=56,11 (m). 6

HUckombiit o6beM T HAPHUYECKOTO KOJIbIA (o6 beM 3eMIISTHBIX patoT) paBeH Pa3HOCTH OOBEMOB
WHIpa ¢ pzulu)'(‘mi R ¥ LUAIHAPA € PAJHYCOM T OIHHAKOBOI1 BLICOTBI H.‘g'xez'[‘ouarem,uo. HMEEM:

/= 1R?H — 1r?H = nH (R*—r?) =nH (R — r) (R+ r)=nH S(R+r) = 3767 (»?).

Ecan npeanonokuts, 4ro HOPMAa MMHMMAILHO BBLIPAGOTKM B ACHD VISl OAHOTO 3emieKona COCTAB-
M 2-8 m*, 1o na seio padoty s K 3eM1ekonon HeoOX0AuMO: OT 1256 : K o 1884 : K aneit. Jlonycrim,
4TO Best paGoTa omKHA G Cae1ana 3a AeTHMi ce30H (T.€. 32 3 mecsa, 90 axeit). OnPc,memm.fcx(?).'n,.
KO JUtst 5Toro neodxoammo semtexonos: 1256 : K =90, orciona K = 14 nim 1884 K = 90, prcioga K = 21,

Hrak, uis spinonnenns moaHoro oonema pabot 3a 90 auei neobxoamo ot 14 1o 21 padounx.

2 a: = 666 M).
) Lop () HUMH OyeT OT

Cpeansist uinna OKPY/KHOCTH T10 KOJIBILy PBa P
. JiHEE PACCTOSHIE MEKIY

Ecnn Beex paGoraionyix pasmectuts 1o Koblly, TO Cpe,

32 M0 48 M.

1y, s coaanns 100-yeTposoro
SKHi (POTOBBIX MOTBIT, ACPCBALE
yoprraas popTHHKa-

rounoii Esponsi) // BoeHHas apxeoao-
praibl MexayHapoaHoHn ronpepen-

'l cpaBienus: 10 MPOBEACHIOMY VIS IEPBOOBITHBIX YCJIOBUIT 9KCNEPHMCEH

PBA, tHpHtoio 6 1 rayonuoI0 2,5-3 M, PH HCIOAL3OBANNH CAMBIX IPHMHTHBHLIX OPY?
HBIX JIONAT 1 KycKoB MemKoBHHbI) Tpebyetcs koo 200 4eioBekomcii (Kopotixosa I'.®. Tlepse
WA B panneseMaeeabaeckyio a1oxy (Mo MaTepHaiam naMATHHKOB [Oro-Boc
st Opyikite i BOCHHOE 2610 B HCTOPHUECKOIT M COIHAABHOI IEPCICKTHBC. Mare,

. CI16., 1998. C. 31).
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B. Ilepsoe Tpouuxoe ropoauie

€€ BBIYMCJICHHSI M PACCY/KACHUS IPOBOAATCA TakK ke, Kak u st Broporo Tpounkoro ropojuma.
B rex ke obosnauenusix umeem: V=m-H-S(R + ).

B rannom cayuae uveem: H=28 M, r=40 m,S=(a+b): 2=4,15 M (cM. paccysuenus s Broporo
ropoamma), a=6m,b=23 M R=r+S=44,15m. '

Takum o6paszom, 0Gbem pa ropoanma: V= 3,14-2,8-4,15.84,15 = 3070 (m*).

Cpeansist juinna oxpyxnoctu psa: C = 264 m. .

BHOBL NpeAnonokum, 4To 3eMAEKOI 3a IeHb BuIoAHseT HopMy oT 2 10 3 m*. Torza K semicexonon
BCIO paboTy BLINOJAHUT 32 npoMekyTok o1 1024 : K 10 1535 : K (aueit). lonyerin, 4to pabory neooxo-
AMMO BBITIOAHNTD 3a s1eTo (90 aueit). JList aToro norpedyercst:

or 1024 : K=90, r.e. K= 12 (uenosek)

A0 1535 : K =90, r.e. K= 18 (uenosek).

Buisoa: st seinonnenns padorsr 3a 90 aueit neodxoanmo ot 12 g0 18 wenosex. Ecan peex
PabOTAIOMUX PAMECTHTD [0 KOJBILY, TO CPEAHEE PACCTOSHIE MEA/TY HUMH oyaer ot 15 (14,66) 1o
99 M

- M.

I1. Boruucnenue o6beMa U BLICOTH CTEH
A. Ilepsoe Tpouuxoe ropoauie

1. Jlonyctim, urto Bech oObeM psa noiier mHa CTPOUTENBCTBO TIMHOTAICUHOTO TEJAd CTCHDL
CoXpanuBmascst €ro 4acTh UMEET B OCHOBAHHH mnpuHy 6 M, 0T0 pBa ona orcrout na 2 m. Jlonyckas,
4TO CTEHA HA BCIO BLICOTY GyACT OAHOI HIMPUHbL, MOTy4a€M MUHHMAILHYIO BBICOTY CTEHDI:

H=V:aS (R+r) =3070: (3,146 - 72) = 2,3 (M)

(S=6m,r=33M R=r+S=39m).

[Tockoabky a1s nosyuenust ctpouTenbHoro MaTepHaia CTEHbI UCHOAB3OBATICH HE O €CTe-
CTBEHHDIC OTIAOKCHMS, JOOBITLIE M3 PBA, HO K HHM J00aBISUINCEH IIHHA M BOJA, CMEIIEHIE ¢ KOTOPBIMH
JABAIO BA3KMI PACTBOP, B IPHUHIMIE MOAOOHBII COBPEMEHHOMY GETOHY, (PAKTHUCCKHIT MITHIMIL:
HBII 0GbeM MIMHO-TAICYHOTO TeJa CTEHbI ObLT BOIbIIE paccuntannoro. CaejioBaresibio, B paMKax
MHHHMQILHO BO3MOMKHOTO, BLICOTA CTEHBI HENPEMEHHO GbLIa Bbime 2,3 M.

2. Boraucamym 06beM 0CTaTKOB CTeHbl (KHPIHYHOi KAQIKH M IIHHO-TUICHHORO TeJa), JIeKaIX BO
pBy. B ceuennn psa rpanewns ADMN (puc. 49) sanonnena 6urbiv KHPIHYOM.

AK=H'=1,25m

Haiizem MD = a'

Tpeyroabnuk ADK 1 ABC nogotubt. M3 ux nogosust nmee:

KD:BC=H"H—BC=(a—b):2=1,85 (m)

KD=185.(1,25:2,8) = 0,83 (M) —

—MD=a'=b+2.KD=23+1,66=3,96 (m).

Paccyxnas, kak u panee, nmeem:

V=mnH"S" (R'+1"), r1e B gannom cayqae:

H'=1,258'=(a+b):2=3,15 (m), r'=2

Haiigem r' =r+ (BC —KD) =40 + 1, 02 = 41 (M),

T.e.R'=r'+8'=41+315=44,15, r'=R! —§! =41,02.

[Toaromy: V=1046 (m*).

Boisos: o6bem octatkos crenpr, ynasiueit B pos = 1046 w3,

3. Haiinem Munuvanisnyio BO3MOJKHYIO BBICOTY CT€HBI, CUMTASI, YTO BECh
CTEHDBI BO PBY OTPAKAET OGBEM PaspyleHHoil cTe

Torga: Hmin =V cr: TSmax (R + r)

T.e. Hmin = 1046 : (3,14 - 6. 71,5) = 0.78 (m).

Bo1Bo: MHHMMAIBHAS BBICOTA 0GAMIIOB
0,78 m.

Yurem peaibHo COXPAHHBHLIYIOCS BBICOTY CTeHBI (= 1,25 M), TOra MHHHMAILHO BO3MOMKHAS BHICO®
Ta €€ COCTABUT 2 M.

oObeM Kupmya u Tead
HBI, € MAKCUMAJIBLHOI IHPHHOIT B 6 M = Smax.

AHHOIT KHPIMYOM CTEHBI, 3an10AHuBIIC ] poB, cocTapseT
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n])()l!( JIHMBIC 11O TTPOYHM JIAHHBIM pilC‘lC’Tbl llpHH(‘)}l}lT K TOMY JK€ pe3yJbTaTy: B JIAHHOM cJyqace

MHHUMQUIBLIAS BHLICOTA CTCHDLI = 2M.

B. Bropoe Tpouukoe ropoauiie
1. Pacuer 110 51oMy ropojmniy nNpoBeeH aHAUIOTHYHO BBILIC MOKA3AHHOMY [Tepsomy Tpourkomy

rOp(),"l”Hl\'.

O6benm pia surancaen panee: V= 3767 M,

2. Buicuirracsm oOnheM cTennl, yiasieit B pos. B jansom ciyyae Jgyque nojaaeTest H3MEpCHHIO BbI-
cora H'.

Ha seex msirin cevenmsix: h!' = 0,6, h2=0,4, h*=0,5h*=0,4, h*=0,5.

Haiiiem cpeanioo sesmunny h: h = 0,5 m.

Orciona, H'=2,7— 0,5 = 2,2 (Mm).

[owropss paccyaaenist nynkra 2 OTHOCHTEABHO [Tepsoro TpouuKoro ropojHina B TeX xe 000-

SHAYCHMSIX HMCCM:
KD=(H':H)-BC=(2,2:2,7):1,35=1,1 (m)
a'=(b+92).KD=2,76+2,2=4,96 (m)
S=(a'+b):2=3,86 (m)

R=56,11, r=52.25
V=mHS (R+r)=3,14-22.3,86- 108,36 = 2889 (m").

3. Haiiem MunuMainiyio BLICOTY BCETO COOPYIKCHHS.
CTEHBLI HOCTABHM Ha OCHOBAHHE HTHPHHON 6 M.

S=6(m), V=2889 (m*), R=50 M, r=44M.

MunnmaibHas Boicota cren — Hmin = 2889 : (3,146 -94) = 1,6 (m).

Mrak, o61@as MunnMaibias BbICOTA CTEH, BKIOUask COXPAHHBIIYIOCH gactp (0,5), cocrasasia:

Jliist 5TOTO BECh 00BEM COPOMEHHOI B POB

05+1,6 M=2,1 m. i BICO
/ BCIO BbICO-

B saiuniouenie nanoMuio, 4ro BCE HAIH PacyeTbl HCXOAAT 13 JOITYIEHHSA O eul;::)l::él ’(’):: Tlcl:)

TY WHPHIE CTEHBI, PABHOIT €€ OCHOBAHMIO, YTO VIS ChIPUOBOTO CIPRMBESERERR. W - '



MJIJIOCTPAILUH
A. Apxupees, E. baxapesa

OBJOKKA
T. byaasunosa

BHINYCKAIOIMHE PEJAKTOPDBI
M_.H. buaxosa, I'.39. Baiuesa

KOPPEKTOP
JI.M. Bycyex

[Moanncano B nevars 29.11.2011 r.
lapuurypa NewBaskerville. ®opaar 60 x 90 /8
Yea. neu. 1. 6,24, Tupax 200 5k3. 3akaz No

Maaareancrso «Taye»
117036, Mocksa, ya. JIm. Yasanosa, 19
e-mail: taus(@mail.ru
http: www.tayc.ru



