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1".3. Bepecoykas

PecraBpanusi pparMeHTa CTEHKH Japua-TapOXPAHUTEIbHU I
M HCCJIeI0BaHNe TEXHUKO-TEXHOJIOTHYECKHX 0COOEHHOCTEl MaTepnaioB
MO3auKH U3 napckoii rpoduunbl Ne 3230 INonyp - Jdene

B 2012r. 6putn Ipog0KEHBI PA0OTHI TIO UCCIICIOBAHUIO TEXHUKU CO3/IaHNUs,
KOHCEpBAallUM U JIOBEACHHUIO JI0 OKCIIO3ULIMOHHOTO BHJA COXPAHUBIIMXCS
(parMEeHTOB CTEHOK JIapiia-JIapOXpaHUTEIbHUIBI, OOHAPYKEHHBIX N Situ B
MPOLIECCE APXEOTOTHUECKUX PACKOIOK Iapckux rpoouur ['onyp-/lerne.

Kpome Toro, B pe3ynbTaTe MpOBEACHHOTO PECTaBPALMOHHOTO COBETa OBLIU
OPUHATHl OPUHLUIUATIBHBIE PEIIeHUusT O TOAXO0JAe K OSKCIOHUPOBAHUIO
COXpaHUBIIKXCS (PparMeHTOB Japia-aapoXpaHUTEIbHUIIBI.

110060p u exnelKa MO3AUYHBIX BCNABOK.

JIsi BOCCTAHOBJICEHHSI KOMIIO3HUIIMM PUCYHKAa OpHaMEHTa MpeBapUTEIHHO
OblJa cjellaHa MpOpUCh (parMeHTa MO3auKH, C COXPAaHUBIIMMCS Ha HEM
OpPHAMEHTAJIbHBIM JIEKOPOM, a 3aTeéM — CXeMa PEKOHCTPYKIMU CTEHKHU Japiia-
JApPOXPAHUTEbHHULIBI.

B mpouecce pacuMcTKM MO3auKH OT JIECCOBBIX HACIOEHUHM, C aBTOPCKOM
MMOBEPXHOCTU OBLITM COOpaHbl pa3pO3HEHHBIE MO3aWMYHBIE MOJYJIH, KOTOPBIC ObLIN
CHUCTEMAaTU3HPOBAHBI IO PA3JIUYHBIM MPU3HAKAM: TEXHUKE U3TOTOBIICHHUS, pa3MeEpPY
U 1[BETY.

[Tocne oxOHYATENbHOW PACYMCTKH MO3aMYHOUW MOBEPXHOCTH U YKPEIICHUS
KpPaCO4YHOI'O CJIOSl, OCHOBBI M ITYCTBIX T'HE3[, C YTPAYEHHBIMU MOIYJISIMH MOKHO
OBLJIO MPUCTYIUTH K MOA00PY M BKJIEHKE pa3pO3HEHHBIX MO3aUYHBIX BCTABOK. JTa
Ba)KHas 4YacTh pabOThl 3aHsJla MHOTO BpEMEHH, HO, TEeM HE MEHee,
WHMBUyaJIbHBIN MOAXOJ K KaKJOMY KYyCOUKY MO3auKu ObLT BIIOJIHE ONpaBJiaH,
1ocJie TMOJYYEHHOTo pe3yibTaTa: COBMELIas S3TOT WHIAWBUIYAIbHBIA MOIYJb
TOJIBKO C «Ero» s4YeWKOl, HMEIOIMe CBOE€ XapaKTepHOe YriayOJIeHHuE W
WHIUBUYyAJIbHBINA pa3Mep, SBUJIOCh BaXKHOW YaCThIO PEKOHCTPYKIMH MOJITMHHOTO
dbparmMeHTa IpeBHEN MO3aUKH.

B oroif wactm paboThl TaKk)Ke YUYMTHIBAJNACh  IOCIEIO0BATEIBHOCTh
pacMoJI0XKEHHs pa3HbIX MaTEPUATIOB B OJHOM y30p€ MO3aH4HOr0 Habopa.
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Ilepexoncepsayus molivHuxa opazmenma.

Pemenne o mnepekoHcepBallMM ThUIBHHKA (parMeHTa ObUIM MPHUHSATHI IO
MHOTUMM MpUYMHaM. Bo-nepBBIX, ThUIbHAs IMOBEPXHOCTh B IPOLECCE IOJEBOU
KOHCEpBallMd OblIa YKpEIUIeHa BMECTE€ CO ClydalHbIMU (parMeHTamu Jiecca,
KOTOpbIE HAJIMILUIA Ha aBTOPCKYIO KIAJKY, KOTOpasl SIBJSJIACh OCHOBOW M IPYHTOM
1noj Mo3auKy. Bo-BTOpBIX, HAHECEHHAs HA THUILHUK MapJiieBasi MpouiiaKTuyecKas
3aKJIeliKa, MECTAMU HE MPUIINILIA K ThUIbHON MOBEPXHOCTU MO3auKH, OTCTaBajaa OT
HEe, CO031aBas 3HAYMTEIIbHBIC TPYIHOCTH IIPM NEPBOHAYAIBHOM PACUHUCTKE
dbparmenTa.

IlepekoHcepBanyss Hayanach C MPEABAPUTEIBHOTO YKPEIUIEHUS JIMLEBOU
MOBEPXHOCTH  MO3aWYHOM  KOMIIO3WIIMM  MapiieBol  mpod3akieiikod  Ha
Mo (ULIMPOBAaHHOM My4YHOM Kieictepe. [locne BhIchIXaHUs 3akiIeiku, (parMeHT
OBLT ITepeBEPHYT M CcTapasi MapJiieBas mpod3akieiika, BeITOJIHeHHas Ha paraloid-72
OblJ1a yAaJieHa ¢ MOMOIIbI0 BATHO-MApJIEBbIX KOMIIPECCOB, CMOYEHHBIX Al[E€TOHOM.
M30bITKH KJIesl ¢ TIOBEPXHOCTH TaKKe ObLIM yAaJIeHbl MapJeBbIMU TaMIIOHAMH,
CMOYEHHBIMU aleTOHOM. OJTHOBPEMEHHO, aBTOPCKasl MOBEPXHOCTh KIIAJKU ObLia
0CBOOOXK/IEHA OT CIIy4ailHbIX KOMKOB T'JIMHBI.

UToObl COXpaHWUTh AaBTOPCKYIO TOBEPXHOCTh ThUIbHMKA (parMeHTa 0e3
W3MEHEHUH, sl peliniia He IPOKPHIBATh €€ CIOSMU MAaCTUKH, KaK 3TOro TpedoBaiia
METO/IMKA PECTaBpalllM, & TOJBKO MPOMACTUKOBANA YIIyOJEeHUs yTPAT HA KIIAJKe
(MacTHKa COCTaBJIeHa M3 CMECH MPOMBITOTO M MPOCESHHOTO TOHYPCKOTO MeCKa U
jecca, 3amemanHoro Ha BMK-5 B anerone).

[locne AOMOTHUTENBHOTO YKPEIUIEHHWs WTyKaTypHOH p-pamu BMK-5, Ha
THUTbHYIO TIOBEPXHOCTh OBLTM HAKJIEEHBI J[BA CJIOS MApJIeBON MPO(PUIAKTUYECKOM
3akieriku Ha 10%BMK-5 B anetone.

Moumuposanue ¢ppacmenma Ha Ho80e OCHOBAHUE.

[IpoBeneHHBIN TPEeIBAPUTEIHLHO PECTABPAIMOHHBINA COBET OJOOPHI W TPHHSLII
HaIly KOHIICTIIMIO SKCIIOHUPOBAHUS TPEX COXPaHUBIIUXCA (DparMeHTOB Japiia-
JapOXpaHUTEILHUIIBI HA OTJEIBHBIX OCHOBAX. T.K. KOHCTPYKIIMS dTOW HAXOAKH HE
JI0OCTaTOYHO TIOHATHA W COXPAHHOCTh (PparMeHTapHa, Mbl BHECIH TPEIOKCHHE
TOJILKO O rpapuueckoil peKOHCTPYKIIUU ITOTO JIapla-I1apoXpaHUTETHHHIIBL.

@®parmeHT ObUT CMOHTHpPOBAaH Ha TICHOIUIACTOBYIO IUIMTY C TOMOIIBIO
neHonoguyputana. [loisi MEHONIACTOBOW TIJIACTUHBI 3aTOHUPOBAHBI CBETIIHIM
TOHYPCKUM JIECCOM.

Ecnu, B mpomecce m3ydeHUss HAKOTUICHHOTO MaTepHaia MO MO3aWKaM, Mbl
CMOXEM TPEJIOKUTh KAKOE-TO KOHKPETHOE peIIeHUE AITOW KOHCTPYKIUHU, TO
MEHOTUTACTOBasT OCHOBAa ()parMEHTOB MOKET OBITh MOBTOPHO WCIIONh30BaHA B
KaueCTBE OCHOBBI 1OJ] HOBYIO KOHCTPYKIHIO, ©O€3 TpPaBMHPYIOIIETO
NIEPEeMOHTHPOBAHUS YHUKAIbHON MO3aHKH.

Bce ncnonp3oBaHHbIE B Hallel paboTe MaTepuaabl 0OpaTUMBI, YTO OTBEYAET
OCHOBHBIM  TIPUHIMITUATBHBIM  TpeOoBaHUSM  pabOTBl ¢  YHUKaJIbHBIMU
apTedakTaMu.
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Kpome pabot ¢ mo3zaukamu, ocenbto 2012r. OblM NPEANPUHATH YCUIINS IS
COXpAaHEHUSl YHUKaJIbHBIX OpOH30BBIX M37eiMil W3 T.Ha3. komioBaHa 3900 —B
NEepBYI0 ouepeqb OpOH30BBIX 000/beB Kojec. Kak yka3pIBajoch B OTUeTax 3a
IpebIAYIIHNE MOJIEBbIC CE30HBI, KPYIHbIC OPOH30BbIC M3Ienus (KOTeT 00bheMOM
200 M3, cBeTUIBHHK, JIONATa, OPOH30BBIA COCYJ M3 7-MHU MIAPUKOB) C IEIbI0 MX
COXpaHEHHUs, KOHCEpBAllMM M  pPEcTaBpalld, a Takke [OCJIeaYIOLEro
HKCIIOHUPOBAHUSI OBUTM H3BATHI C UX OPUTHMHAIBHOIO MECTa B KOTJIOBAaHE U
NepeHECeHbl Ha BpeMEeHHOEe XpaHeHue. OpuruHaibl ObUTH 3aMEHEHBI MYJISKaMU B
HATypaJbHYI0 BEJIWYHHY, M3TOTOBJIICHHBIMH HAyYHBIM COTPYyIHHMKOM WHCTHTYTa
uctopud, si3bika u mreparypsl YHI[ PAH (r. Y¢a, bamkoprocran, Poccust) A.1.
HeuBanogoii. B MorunpHOM siMe ocTaBaiuch Juilb 4 Kojieca ¢ OpOH30BBIMH
0001bsIMU. YUUTHIBAsS, UYTO IO BO3ICUCTBUEM BO31yXa OPOH30BBIC CIUIABHI OUYCHD
OBICTPO OKHCIISIFOTCS, YTO TPO3UT MOJHBIM DPa3pylieHHEM IEHHBIM apTedaxTam,
oceHbto 2012 r. OBLIO MPUHATO PEIIEHHWE W ATU HAXOJKH M3bATh M3 KOTJIOBaHA,
OTpPECTaBpUpOBaTh U BMECTE C MPEXKIE BHIHYTHIMU IepenaTb B Mysel r. Mapbi.
J1abbl He pa3pyliaTh UHTEPECYIOUIYI0 MHOTHX TYPUCTOB MY3EMHYIO 3KCIO3HUIIHUIO,
CO3JaHHYyI0 Ha MecTe packonok, A.M. HeuBanomoi ObLIM U3rOTOBJIEHBI MYJISKU
BCEX YEThIPEX KOJIEC.

A.U. Heusanooa
Ortuer o padore Ha namsaTHUKe ['onyp Jlene ocensto. 2012 r.

Pa6ora npoxoauna ¢ 17 centsiOps mo 7 oktsiops 2012r1. OCHOBHOH LIEIbIO
HAIIUX PAa0OT OBUIO CO3JaHUE MYJSKEH KOJIeC KOJIECHHUIBI M3 TOrpe0aibHOTrO
komriekca 3900. IlorpebGenme wmyseepurupoBaHO B TEMSIX JAEMOHCTpAIAN
TypucTaM, MOCEUIAOIIUM pUTyaJdbHbIH KoMIuiekc ['oHyp-meme, cioxHOU
norpe0anbHON MPAaKTUKK IPEBHUX KuTesen ['onypa.

JUis OCTM)KEHUsl IIOCTABJIEHHOM 1€MW Ha IEepBOM JTane paboT HaMu
peIIATUCh CIEAYIONINE 3aJauH:

1. ®oTodukcanus ayTeHTUUYHBIX KOJIEC HA YPOBHE — TOPU30HTE PACUUCTKHU.

Z.HSMCPCHI/IC KOJEC M COXpaHUBHIMXCA 6p0H30BLIX 9JICMCHTOB OKOBKH
KOJICC.

BTtopoii aTam Bkirova B ce0s pelieHne caeayronmxX 3a/1ay:
1. MynskupoBaHUE KOJEC B COOTBETCTBUU C pa3MepamMu M KOJUYECTBOM

SJICMCHTOB OKOBKHM KOJICC.
2. TOHPIpOBKa HN3TOTOBJICHHBIX MO,Z[CJIeﬁ KOJIEC JJIs1 JOCTHXKCHUA
HanOOJIBIIIETO CXO0ACTBA C apXCOJIOTHUYCCKHUM apTC(I)aKTOM;

Tpetnii »Tam CcOCTOAN B pELICHUM CIIOKHOW 3aJaud 10 H3BJICYCHUIO
OpPOH30BBIX OKOBOK KoJjiec u3 norpedenus. OCHOBHbIE TPYJHOCTH COCTOSIIIH B TOM,
YTO HEKOTOPBIE ANEMEHTHI KOJIEC B pe3y/bTaTe MaJeHHs KOJECHUIIBI B APEBHOCTH C
00JbIIIOI BBICOTHI B MOTpeOaibHYIO sIMy BOLUIM TIIyOOKO B PBIXJIBIA MECYaHBIN
rpyHT. Kpome Toro, B mpolrecce uX U3BICYCHHS] MPHUXOAUIOCH HApPyIIATh

OCIOCTHOCTD MYSCeq)HHI/IpOBaHHbIX OCTCOJOIMYCCKHUX KOMIIJICKCOB. I[O KOHIIa
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Hamiero mnpeObiBaHus Ha [OHyp-Aeme 3amaya WM3BICUEHHUS BCEX HAXOIAIIMXCS
rTyOOKO B PBIXJIOM TECUYAHOM TPYHTE SJIEMEHTOB OKOBKH KOJIEC HAMH TaK U HE
ObuUTa TOJNHOCTBIO pemieHa. Kpome Toro BO Bech pOCT BcTajla mpodiema
COXpaHEHUSI M KOHCEpBallMM OCTeoJornyeckoro komiuiekca mnorpederus 3900,
pelIeHre KOTOPO MIaHUPYETCS B TEUSHUH OJIMKANUIINX MOJIEBBIX CE30HOB Pa0OTHI
Ha TTaMSITHHKE.

UYeTBepThIii dTal COCTOSIT U3 PEIICHUS CIEAYIONMNX 3a/1a4:

1. TpaHCOPTUPOBKA MOJEIECU-MYJISDKE KOJEC OT MeCTa M3rOTOBJIEHHUS [0

My3eehuupoBaHHoro norpedansuoro komrmiekca 3900.
2. YCcTaHOBKA KONMUI-MYJISDKEH KOJIEC HAa MECTa M3BJICUCHHBIX ayTCHTUYHBIX
KOJIEC.

Ha mepBom stane (u3mepenuss ¥ (oTodUKCAIMsl) KaKIOMY Kojecy ObuI
IPUCBOCH HOMEp IO XOJy 4acoBOW cTpenku. Hymepalnus HauMHamach ¢ KoJjeca
JIeKAIIEr0 TOPU30HTAIBHO, KOTOPOE MOJHOCTBIO COXPAHWJIO CBOKO (opmy (cMm.
cxemy 1). [IporpaMmma u3MepeHHs KOJIEC BKJIFOUAIA TOJIBKO T€ Pa3Mephl, KOTOPHIC
ObUIM HEOOXOIUMBI JJI1 MOJCIIMPOBAHUS KoJieC. B 4aCTHOCTH MBI HE H3MEPSIIH

XOPJIbI
OpOH30BBIX

OKOBOK

KOJIEC.

Cxemal.
IInan
norpedanbHOT
0 KOMILICKCa
3900u
MOPSIOK
HyMeparuu
KoJjec (o
X0y 4aCOBOM
CTPEJIKH).

B mnponecce m3mepenusi kosec BBISCHHIOCh, YTO OpPOH30BBIE 3JEMEHTHI
OKOBKH KOJIEC UMEIOT pas3inuHyl JIUHY (cM. cxemy 2). Y kojeca Nel u Ne 4
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OKOBKH KoJiec gocturanu Jiuunbl 40 cm. J[muHa OGpOoH30BBIX OKOBOK KoJiec Ne2 u
No3 — 37-38cM. DTOT (hakT CBUIIETENIBCTBOBAI O TOM, YTO KoJjieca y MOBO3KH
OBLITH, BEPOSATHO, PA3JIMYHOTO JUAMETPA.

Havwano S5
OKOBKIA

oo

Komneco 1 Komneco 2

Koneco 3 Koneco 4

Cxema. 2. Hekoropble pa3mepbl ayTEHTHYHBIX KOJIEC CHSTbIE HaMH H
HEOOXOUMBIE JJI MYJISKUPOBAHUS.

Kpome Toro nHa Ttperbem dTame pabOT MO U3BICYECHUIO OPOH30BBIX
AJIEMEHTOB OKOBOK KOJIEC M3 TpyHTa HaM HE yJaJoCh YCTAaHOBUTb UX TOYHOE
KOJIMYECTBO Ha KaXXIOM KoJiece 3a uckitoueHueM kosnec Nel u Ned. @parMeHTsI
KoJsiec (000/IbEB ¢ COXpaHHMBIIUMHUCS (HparMeHTaMHu JiepeBa) ObLIM 3aKpETUICHBI
Ha J0CKaX U B TAKOM BHJI€ MOATOTOBJIEHBI K TPAHCIIOPTUPOBKE.

MynsxkupoBaHHE TaKuUX CIOXKHBIX OOBEKTOB Kak Kojeca JIpeBHeH

KOJICCHUIBI MCCOIIOTAMCKOI'O THIIA IMOCTABWJIO HAC IICPC/] H606XOI[I/IMOCTBIO
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MIPEOJIOJICHUS] HEKOTOPHIX TEXHOJIOTMYECKHX CJIOKHOCTEH Ha BTOPOM JTarie
paboTHI.

Koneco Nel. Ha cHuMKe XOpOIIIO BHIHBI Koneco Nel. ®dparment aepena.
COXpaHMBILIHECS (PparMeHThl JEPEBSIHHON

OCHOBBI KOJIECa
e

Koneco No2. Koneco Ne2. Bun cBepxy. Ha canmvke
XOPOIIO 3aMeTHa JieopMalnus Koueca

Puc.1. ®orodukcamus konec KOJIECHUIbI B My3ee(pUIIUPOBAHHOM IOTpeOalbHOM
komruiekce 3900,

Bo-niepBbIX, ayTeHTHYHBIC Kojieca B CBS3M C TEM, YTO IPOU3OIILIO
OKHCIIeHHE OpOH3bI, M3 KOTOpOH OBUIM W3TOTOBJIEHBI OOKJIAIKU KOJeC
NPEICTABISUIA COOOH, KPEIKO «CBAPEHHBIE», TaM, TJIe OHU COMPUKACAIUCH IPYT
C Ipyrom, (hparMeHThl OPOH30BOM OKOBKHU KOJIECA 32 CUET YeTO COOCTBEHHO OHH
yIEeP)KUBAIMCh B BEPTUKAIHLHOM IOJIOKEHUU M COXPaHsUI (OopMy, a TaKkKe 3a
CYET MOJIICP)KKH OCTABJICHHBIX apXeOoJIOTaMH «IIoAnyMOB». HamMu ObLIO IPUHATO
pellleHne MpH MyJSDKHPOBAHHMH  KOJEC CMOJCIHMPOBATH JPEBECHYIO OCHOBY
Kosieca. Kpome HarisiiHOTO MPEACTaBJICHUS O TOM, KakK BBITJISICITH KoJieca,

! Martepuaisl, HCTIOTb30BABIIMECS JUTS MOJETHPOBAHMS KOJIEC MOTPeGaTbHOM MOBO3KH M3 KOMILIEKCA
3900:kapToH roppHUPOBaHHBIN YITAKOBOUHBI; IITyKaTypHast cMech uis (acanubix padot (Typiws);
mtykatypHast cmech hunuimnas (Typrws); unc (Typuust); kieit [IBA (Typuus); ceTka st
apMHpOBaHHUs; Kpacka MacisHas 3eneHas (Typuust); kpacka macisinas kopuuneBas (Typuust); kpacka

macistHas yepHas (Typims); kpacka Macisiaas 6enast (Typims).
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TaKO€ pEIICHHWE [aBajl0 HaM BO3MOXHOCTh CHeNaTh MYJSDK Koijieca Ooiee
MPOYHBIM U H30€kKaTh apMUPOBAHUSA, KOTOpoe Obl MOHAJOOMJIOCH B Clydae
«CJIETIOTO CJIEIOBAaHUSI HAType», IPU MOJAEITUPOBAHUU TOJIHKO COXPAHUBIIUXCS
OpOH30BBIX OKOBOK KoJieca (cM. puc. 3).

Koneco Ne3. Ha cHuMKe x0po1io 3aMeTHa Komeco Ne 4
nedopmarus Koseca.

Puc. 2. Dorodpukcanms xonec No3 u Nod

OpauH U3 3TanoB MOJCIMPOBAHUS KOJeca Koneco Nel nepen momernieHrem B
Ne 1; apXE0JIOTUYECKUIN KOHTEKCT,

MonenupoBanue xoseca No4; Tonuposannoe koseco Ned u koneca Ne2 u No3
Ha 0a3ax — MoJgnuyMax;

Puc. 3.3rtansr MmynspkupoBanus kosec u3 norpederns 3900
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Bo-BTOpBIX, ayTEHTHYHBIC KOJIeca, 3aHUMABIIINE BEPTUKATIBHOE MOJOKEHHE
(a aTO TpHM KoOJIeca) MPOYHO JEPKAIUCH 3a CYET <«aI0auyMoB». Hamu ObuIO
NPUHATO PEUICHHE HE MOJCIMPOBATH MOAMYMbI. DTO TO3BOJISUIO YIYYIIUThH
0030p BCEeX OTMYJISDKHPOBAHHBIX KOJIEC TIOBO3KH IO PA3HBIMHU YTIaMHU 3PEHUSL.

JInst yCTOWYMBOCTH M3TOTOBJCHHBIX MOJICNICH OBLIO TPHHATO PpEIICHHE
yCTaHABJIMBATh WX Ha CIEHUAIbHBIC MOJCTaBKU-0a3bl, KOTOPBIE B MPOIECCE
YCTAaHOBKU MOJIENICH KOJIEC B apXEOJOrHUSCKHI KOHTEKCT My3ee(UIIMPOBAHHOTO
norpeOeHts BKaIbIBAJIUCh B TPYHT.

TpancnopTUpOBKa MYJISIKEN K Myspku Kosiec B My3eeUIIMPOBAHHOM

My3eepHUIUPOBAaHHOMY MOTPedaIbHOMY norpebansHoM Komruiekce 3900

komiuiekcy 3900. 4 okts10ps 2012rona.
Astop-ucnonnurens AWM. Heusanona

B Oynymme ce30HBI MpearnosiaraeTcsl MPOIOJDKEHUE yJacTHs B PaCKOIMKax
npodeccopa u3 Hemenkoro Apxeonoruyeckoro HWucturyra H. bopoddxu,
KOTOpBIH OyaeT paborath Ha packone 19. Ilnanupyercs MpoaomKeHHe PacKOIOK
Ha ceBepHo yactu Packoma 18 u Ha Packome 22.

PykoBonurens

MapruaHckoi apXxeoa0ruuecKomn
JKCHEULINH,

nokTop ucrtopuuecknx Hayk B.M. Capuannau

3aM. pyKOBOAUTEIS IKCIIEIUIINT
JIOKTOP MCTOPUUECKUX HAYK
H.A. Iy6oBa

HNucnekrop
3anoBenHuka «J[pesHuit Meps»
M.BI. bernues QBW

69



