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[IpoBemeH cOMOCTaBUTEIBHBIN aHAN3 CTPOUTEIIHFHBIX PACTBOPOB ABYX IOTPEOATBHBIX COOPYKCHUI
cpenHeBeKoBbIX ToponoB Kpbima — Ha mutato Dcku-KepmeH u T'op3yBuThl. XoTS Ha3HAYeHUST KOHCTPYK-
LU pa3IMJaroTcs — Ha riaTo Dcku-KepMeH rpoOHMIIA TOCTpOeHA BHYTPU BO3BEICHHOTO 3MaHUS, a
B ['op3yBuTax BHEIIHHUE CTEHKHU TPOOHUILIBI “HapallUBaJIMCh” IJISI yBeIMYEHUST 00beMa BHYTPEHHETO
MPOCTPAHCTBA, B 000X CIyJasix UCIOJIb30BaJICSI U3BECTKOBBIM pacTBop. OOHapyXeHHbIC B U3BECTKO-
BOI OCHOBE (hayHUCTUYECKME OCTATKM MO3BOJUIN YTOYHUTH ITPOMCXOXKIEHUE UCTIOIb30BAaHHOTO Kap-
GOHATHOTO CHIPhS — Ha DCKU-KepMeH M3BeCcTh TOTOBUJIN U3 HYMYJUIUTOBOTO M3BECTHSIKA 30LIEHOBOTO
BO3pacTa, U3 KOTOPOTO, B YaCTHOCTHU, CJIOKEHO caMo TuIaTo, a B [op3yBUTax — U3 U3BECTHSIKA BEPXHE-
OKC(OPICKNX OTIIOXKEHHI FOXXKHBIX CKJIOHOB [maBHOM rpsimel KpeiMckux Top. B kauecTBe TexHOI0TH -
YecKMX IpuMeceii B [op3yBUTax MCITOIB30BaIA OKATAHHYIO KPYITHYIO TaIbKY (PEYHOTO MM MOPCKOTO
TIPOMCXOXICHUS ), TIECOK, MPEAMOIOKUTEITLHO, PEIHOTO TIPOUCXOXKICHUS, M OCTAaTKH PACTCHU, BO3-
MOKHO, COITyTCTBYIOIINE TTecKy. Ha mrato Dcku-KepMeH B CHiTy orpaHMYeHHBIX PECypCOB BCTPEUAOT-
C B OCHOBHOM TOJIBKO HEOTHOPOIHBIC, TOCTATOYHO KPYITHBIE, (PparMeHTH U3MEIbYeHHOMN, YACTUIHO
MepeXcKeHHOM, KepaMUKH. [1omydeHHBIE pe3yIbTaThl IIOATBEPXKIAIOT TUTIOTE3Y, YTO JIOKAJIBHBIC N3Me-
HEHMSI PEIETITYPhl pACTBOPOB CBSI3aHbI C JOCTYITHOCTBIO CHIPhEBBIX PECYPCOB BOJIM3HM MECTa CTPOUTETh-

CTBa — KaK IPUPOMHBIX, TAK U aHTPOIIOTCHHBIX.

DOI: 10.31857/50023476124060194, EDN: YFTIEI

BBEAEHUNE

B 841 r. teppuropusa Iro-3amagHoro KpniMma
(Knumatsl I'otun) BepHysach B coctaB BuzaHntuiickoit
umnepuu. [locne BoccTaHOBIEHUSI UKOHOTIOUMTAHUS
Ha cobope, co3BaHHOM 11 mapra 843 r. B KoHcTaH-
TUHOIIOJIE, BJIUSIHUE LIEPKBU BO Bcex cdhepax odie-
CTBEHHOM XXU3HM Busantuu Bo3pocio [1, c. 323—324].
Ha nepudepun nmmepuu, B FOro-3amagaom Kpsi-
MY, IOCTENEHHO paclpOCTPaHSETCS aCKeTUYEeCKUM
XpPUCTUAHCKUI morpebanbHbIii 00psA B MOTUJIAX U
ychlMajibHULIAX MPU XpaMax 3a4acTylo C MOCeayo-
IIMM TIepe3aXOpOHEHUEM B KOCTHMIIAX. Tak, KuTe-
JIM CPEIHEBEKOBOTO ropojaa Ha miaTto Dcku-Kepmen
(puc. 1, ) B koHue IX B. mpekpaiiaroT UCHOIb30BaTh
pacriojaraBIIMICs 3a TOPOICKOMN 4epPTOM HaA I0TO-BOC-
TOYHOM CKJIOHE TIJIATO HEKPOTOoJib 1 HAYMHAIOT XOPO-
HUTb YMEPLINUX B MOTUJIAX, COOPYXXEHHBIX OKOJIO CTEH

WJIM BHYTPU CTAPBIX TOPOACKUX XpaMoB. OTHOBpeMeH-
HO MPOBOIUTCS TeperuiaHupoOBKa KBapTaIOB, MOSIBIIS-
IOTCSI KBapTaJbHble OMHOHE(PHBIE XpaMbl — YaCOBHHU,
NpUHAIJIeXAaBIINe OMHOI ceMbe Wiu pony (puc. 20)
[1, c. 312, 323]. Takue 4aCOBHU CTAHOBSTCSI CBOEO-
Opa3HBIMU HEKPOIIOJISIMHU, TIIe Ha HEOOJIBIIION TIoIa-
I B TPOOHMIIAX C MHOTOKPATHBIMU 3aXOPOHEHUSIMU
Ha MPOTSKEHUN He MeHee TPeX BEKOB HAXOAST YITOKO-
edue ot 150 mo 600 yenosek. IlorpedanbHbBIE COOPY-
JKEHUSI TIPU KBapTaJbHBIX XpaMaX MOIJIA BBICEKAThCS
B CKaJIbHOM II0JTy JINOO COOPYXKaIUCh U3 KaMHEl, Ka-
MEHHBIX TJTUT WIK GJIOKOB BHYTPU WU CHAPYXH Xpa-
Ma, IPUCTPAUBAsSICh K €70 CTEHAM.

Ecau rpobHuIIa coopyXKanach U3 KaMEHHBIX 0JI0-
KOB, CBSI3YIOIIUM BEIIECTBOM MEXIY HUMU 3a4acTylo,
TaK ke KaK M B KJIaKe XpaMa, CITY>KUJ N3BECTKOBBIM
cTpouTedbHbIt pacTBop [2]. Kak mpaBuio, cocras
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NoA0OHBIX PAaCTBOPOB OAHOTUIEH M pa3iuyaeTcs
npUMecCsIMU, T00aBJIEHHBIMU B NU3BECTKOBYIO Maccy.
M3BecTh MoJiydyalii U3 TOPHBIX MOPOJI, COCTOSIINUX U3
kap6oHara Kanbpuug (CaCO;), UCIOIB3YyA MPEUMY-
1mecTBeHHO u3BecTHsSK [3]. IIpu mnurenbHOM 00Xu-
re ¢ TeMmriepatypoi, npesbilatoiieii 700°C, kap6o-
HaT KajJbliisl TpaHCGhOPMUPYETCS B OKCUI KaJbLIUs
(Ca0O) — HerauieHy1o u3BecTb. YTOOBI NIpUIATh HE-
TaleHON U3BECTU LIEMEHTUPYIOIINE CBOMCTBA, B HEE
n00aBIISIIOT BOMY, 00pa3ys ralieHy U3BeCTb — T'U-
npoxcun kanbius (CaOH,). [TomuMo BEIMaunBaHus
MU3BECTh MEPEMENINBAIOT U B HEKOTOPBIX ClTy4yasix B30u-
Baiot [4, c. 42]. Ha aToM aTane B pacTBop n00aBIIsI-
0T pa3jIMyHbIe IPUMECH: MIECOK, TJIMHY, 301y, HABO3,
mernea v T.A. JJs1 TOTO, YTOOBI clefaTh U3BECTh OoJiee
TyCTOI U MPENOTBPATUTh CXXMMAaHUE U PacTpeCKUBa-
HUe pacTBopa IMpU ycbixaHuu. YacTo ucrnosab3oBagach
OuTas ToJYeHasi KepaMuKa, MpuaaBaBliasi pacTBOpY
pO30BaThlil OTTEHOK. DTU A00aBKU ONpenessiiu He
TOJIbKO CBOMCTBA TOTOBOTO PacTBOpa, HO U €T0 Jajlb-
HeUIlIMe U3MEHEHMS MO BO3ACHCTBUEM OKPYKAIOILIEHA
cpensl [5, c. 146].

IIpoBenennsle panee B HUILI “KypuaToBckuii mH-
CTUTYT” HUCCJed0BaHUS CTPOUTEIbHBIX PAaCTBOPOB
KYyJIbTOBBIX TTOCTpoeK VI BeKa H.3. COCENHUX TOPOIUIILL
(boapmioit TpexHedHoit 6asuauku Manrymna u Ce-
BEpPHOro Xxpama Ha iato Dcku-KepMeH) nmokazanu
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3HAYMTEILHYIO PAa3HUILY B MaTepuaje U KOJNIeCTBE
npumeceii, 1oo6aBisseMbIX B pacTBop. OCHOBHOM J1O-
0aBKOIi B CTPOUTENILHBIX pacTBOpax U3 MaHrymna Bo
BCEX Cllydasix CJYXKMJ KPYIHBIM rajJeuyHblil MecoK C
MaJTBIM KOJTMYECTBOM OPTaHMYECKNX BKIIIOUEHMH (pa-
KyueuHuk). O6pasusl CeBepHoro xpama dcku-Kep-
MeHa colepXXajii 100aBKU MEJIKOro Tecka, TOJTYeHOH
KepaMUKHU, a TAaKXKe MPUMECH OPTaHUUYECKOTO MTPOUC-
XOXIeHUS (paKyIIedHUK, cIeabl pacTeHuit) [6]. buino
BBICKA3aHO MPEATIONOXEHNE, YTO KaK KOJTMIEeCTBO, TaK
U TUI 1OOABIISIEMBIX B CTPOUTEIbHBIE PACTBOPHI MIPU-
Meceil BO MHOTOM CB$I3aH C UMCIOLIMMCS B HATMIUU
MECTHBIM ChipbeM. B mpencrtaBieHHOU pabore ajs
pacmupeHus pa3HOOOpa3us COMOCTABISIEMbBIX 00pa3-
1IOB ¥ IPOBEPKU OIMMCAHHOM BBIIIE TUIIOTE3Bl U3yJa-
JIUCh 00paslibl IPYroro TUIA KyJIbTOBBIX ITOCTPOEK U3
0oJiee yaaJeHHbIX APYT OT Apyra NaMsITHUKOB.

OBBEKTbBI U METOAbI MCCIIEAOBAHUA

st iccaenoBaHus OTOOpaHbl CTPOUTENBHBIC pac-
TBOPHI U3 MOTrpedaIbHBIX COOPYKEHUIA ABYX CpeaHe-
BEKOBBIX KPBIMCKHUX FOPOJIOB, PACIlOJOXEHHBIX Ha
3HAYUTEJIBHOM PACCTOSIHUM JIPYT OT APYra, B pa3HbIX
reorpaM4YeCKNX YCIOBUSIX — B TOPHOM YaCTU MOIY-
ocTpoBa (Ha M3BECTHSIKOBOM IL1aTo Dcku-KepmeH
(puc. 1, 1)) u Ha FOxHowMm Gepery, B [op3yBurax (co-
BpeMeHHbIN [yp3yd) (puc. 1, 2).

Puc. 1. Kapra Kpbima ¢ ykazaHueM MeCTOITOJIOKEHUS TaMSITHUKOB, 13 KOTOPBIX TTPOMCXOIST 0OpasIibl U3BECTKOBBIX PACTBOPOB:
1 — mmnaTo Dcku-Kepmen, 2 — lop3yBuThl (coBpeMeHHBIH [yp3yd).
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Oobsexkm 1: mpsiMOyTOJIbHAS B IJIaHe TpoOHMUIIA
6/2019 Ha miato Dcku-KepMeH mpuUCTpoeHa K BHY-
TPEHHENU CTOPOHE CEBEPHOM CTEHBI IPUTBOPA OOHO-
HedHoro xpama X—XIII BB. B kBapTaje 2 (puc. 20).
I'pobnMIa 6/2019 uctons3oBanack B XI1—-XIII BB. [1].
Ee Bo3Besu 1mociie Toro, Kak BbICEYEHHbIE B CKaJIbHOM
MOy MPUTBOPA MOTHUJIBI OB TOJIHOCTBIO 3aIlOJIHe-
HBI U TIEPEKPHITH [IUHSIHBIM MOJIOM. Bo BpeMs BEI-
pyOKM HMXKHEN JacTu TpOoOHMIIBI OblIa pa3pylieHa
TOHKasl CKaJbHasl TIepeMbIuKa, OTIAEISIBIIAS €€ OT MO-
runbl 9/2019. O6pa3oBasieecs B pe3yJibTaTe OTBEp-
CTHE€ CTPOUTEH 3aJIOXWIN HEOONbIIMMHU KaMHSIMU U
yepenuiieil Ha U3BECTKOBOM pacTBOPE ¢ OOUIbHBIMU
BKJIIOUEHUSIMUA OUTOI KepaMuKku. B KadyecTBe oOpas-
LIOB JJIS1 UCCJIEAOBAHUS B3SITHI PACTBOP U3 3TOM Mepe-
MbIYKHU, BO3BeNeHHOoM B Havasie XII B. Mexxay MOTUJION
u rpooHuueit (BK1; puc. 2, 1), u pparmMeHT yepenu-
1161, BEIBAJIMBIIUICS M3 KJIAOKH, C TIPYIUIIIIAM KOMOM
pacTBOpa po30BaToro I1BeTa ¢ OOWIHBHBIMU BKIIOYCHU -
SIMU ToJTYeHHOM Kepamuku (DK2; puc. 2, 2).

Obsexkm 2: TpoOHUIIA, OOHapyXeHHas BHYTpU
HeOOJIBIIOTO OMHOAINICMAHOTO XpaMa B ['op3yBuTax

(a)

JIOBOJA u np.

(puc. 1, 2). I'poOHUIIA pacioI0XKeHa IO/, IT0JIOM LIEPK-
BU, KOTOpAs MepeKpbIBAETCS 00Jiee MO3AHUM XPaMOM,
JaTUPYIOLIMMCSI He paHee BTopoii mojioBuHbI XI1II B.
[7, c. 413, 415—421, puc. 3—5]. ConocTtaBieHue JaH-
HBIX apX€O0JI0TUU, PAAUOYIJIEPOJHOIO 1aTUPOBAHUS U
M30TOIHBIX UCCIEI0BAHWI MO3BOJISIET MPEATOI0XUTD,
YTO TepBble 3aXOPOHEHUS B TPOOHUIIE HUXXHETO Xpa-
Ma OBbLIIM COBepllIeHbl He paHee XI B., TOrma Kak jaTa
norpedeHus MociaeIHero yMepliero OTHOCUTCS K ce-
pennHe—TpeTheil yetBept XIII B. [8, 9]. [pobHULIA
JIaibeBUAHON (DOPMBI MIEPEKPHITA YETHIPbMS KPYII-
HBIMU TUIMTaMU, ONMUPABIIMMUCS HA OOKJIaIKY, BbI-
JIOKEHHYIO TTI0 KOHTYPY MOTpedaibHOTO COOPYKEHUS
U COCTOSIBIIYIO U3 KaMHEM, 6JIOKOB pakylleyHuKa,
HECKOJbKMX (bparMeHTOB YepeTnulbl U IUIMHOBI; Me-
cTaMM IpOCJeKMBaJICs N3BECTKOBLII pacTtBop |10, c.
188]. IlpencraBieHHbIe B paboTe 0Opa31ibl B3SIThI U3
BepxHelt yactu ookiranky Morwikl (I'46.3), ee 1ox-
Horo (I'46.4; I'46.7; puc. 3, 1, 2) u ceBepHOTrO 6OPTOB
(I'46.8; puc. 3, 3). O6kJIagKa coopyXeHa He paHee ce-
penunsl XIII B., B TO3nHMI Tepron NCOJIb30BAHUS
norpedajibHOrO COOPYKEHMUSsI, KOTia OHO yXe ObLIO

(©)
1
! 7 A9
9 10
2
s 6 5
3
112,
13
14 4
1] 3m
S S —

Puc. 2. l'opon Ha mutato Dcku-KepmeH: a — cTeHa — mepeMbldKa Mexay rpooHutieit 6,/2019 u moruioit 9/2019, u3 KOTopoii B3AThI
o0pa3subl U3BeCcTHIKOBBIX pacTBopoB DK1 (/) u DK2 (2) (poto B.A. XaitpenuHoBoii); 6 — miaaH omHoHedHoro xpama X—XIII BB. u3
kBapTaja 2. KpacHbIM Kpy>KKOM ITOKa3aHO MECTO, OTKYIa B3Thl 00pa3ibl pactBopoB DK1 1 DK2 (geprex D.A. XaiipeTnHOBOIA).
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Puc. 3. Topsysuthsl. [poGHMIIa BHYTpU XpaMa. OGOl BUL C ce-
Bepa U JIeTalli ¢ yKa3aHWEM MECT, OTKYa B3SIThl 06pa3Iibl 13-
BECTKOBOIO pactBopa: I — ['46.4, 2 — I'46.7, 3 — I'46.8. (doto
A.B. MacTbIKOBOI1).
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IIPpaKTUYCCKM 3aII0OJITHCHO U ITOABHJIACH HeoOxomu-
MOCTb B JOITOJTHHUTEJIbHOM ITPOCTPAHCTBE.

HccnenoBaHus obl1iero CTpoeHus, 3€MEHTHOTO 1
(azoBoro cocraBa 06pas3OB CTPOUTEIbHBIX PACTBO-
POB BBHITIOJIHSIN aHAJIOTUIHO ONTMCAHHOI paHee MEeTO-
IvKe [6]. DIeMeHTHBIM coCcTaB pacTBOPOB MCCIIEI0OBA-
JI METOIOM PacTPOBOI 2JIEKTPOHHON MUKPOCKOIIUH B
COUYETAaHWH C SHEPTOAUCIIEPCHOHHBIM PEHTITEHOBCKUM
MuKpoaHaiau3zoMm (POM/DBPM) ¢ nmomolibo pacTpo-
BOTO JABYXJIy4€BOTO 2JIEKTPOHHO-MOHHOTO MUKPOCKO-
ma Helios Nanolab 600i (Thermo Fisher Scientific),
obopynoBaHHoro cucteMoit DPM (EDAX), ripu ycko-
psitonieM HanpsikeHuu 30 KB B pexkruMe BBICOKOTO Ba-
kyyMma (10~ ITa).

HMccnenoBanust MeTogoM peHTreHo(a3oBOro aHa-
nm3a (PPA) BEITIOTHEHEI Ha TIOPOIITKOBOM PEHTTEHOB-
ckoM nudpakromerpe Rigaku Miniflex 600 (Cuk,) B
Iuara3oHe ckaHupoBaHusa 20 3°—70° ¢ mrarom 0.02°.

PentrenoBckyio Tomorpacduro (PT) npoBonuiau Ha
MPOMBIIIJIEHHOM PeHTTeHOBCKOM ToMoTrpade X5000
(NSI) Ha peHTreHOBCKOM TpyOKe OTKphITOro TUIa. [1a-
paMeTphl U3MepeHuii IpuBeacHHI B Ta0J. 1. TeHeBbIe
MPOEKIUU PETUCTPUPOBATN MO3ULITMOHHO-YYBCTBU-
TeJbHBIM JAETEKTOPOM PEHTIE€HOBCKOTO M3JIyUeHMUS
Perkin Elmer ¢ pazmepom matpuiisr 2048 X 2048 k-
celeii, pasmepom nukcelst 200 X 200 MKM, TUHAMMU-
YeCKUM IMAMNa3oHoOM 16 OUT U CHUHTUILIATOPOM Ha
ocHoBe CsI:Tl. ®unsTphl He mpuMeHsUTH. Bpems skc-
MO3ULIMY OJTHOI TEHEeBOI MPOEKIIMM IJIST BCeX 00pa3-
1oB — 0.5 c¢. s BU3yaau3aluy TpeXMepHOU UHGpOp-
Malli¥M O BHYTpeHHEM CTPOSHUHU pacTBOPOB, pacueTra
00beMa MyCTOT U BKJIKOUEHU TPUMEHSIIN TPOrpaMM-
HbIii maker VGStudio. MuHuUMaNbHbBIN 00BEM IS pac-
yeTa COOTBETCTBOBAJ pa3Mepy BOKCEJS TTOJyYeHHBIX
JaHHBIX. 1151 olleHKU 006beMa BKIIIOYEHU T MUHUMAJTb-
HOe 3HaueHue ocyiabaeHKsT BBIOMpaIu MO BKIIOUEHUIO,
HanMeHee KOHTPACTHOMY OTHOCHUTEIbHO KepaMuye-
CKOl OCHOBBI.

Taomuna 1. [TapameTpbl peHTIeHOBCKOM ToMorpaduu o6pas3loB pacTBOPOB

Oo6paszen Hanpstkenue, kB | Tok, MKA HHaMr?;gH@;?E?(H;HOFO Ilar ?g:;p ota, BOKEEJ:?:?EJKM
BK1 200 120 24 0.18 16
r46.3 120 190 23 0.14 13
r46.4 130 220 29 0.18 15
r46.7 130 220 29 0.14 15
r46.8 120 190 23 0.14 13
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(a)

(®)

JIOBOJA u np.

(6)

(r)

Puc. 4. l1llmugd o6pasua DK (a), pesyasratel ToMmorpacdum obpasia DK1 (6—r). [IpomonbHOE ceyeHre ¢ pa3TMYHBIMA HEOMHOPOI -
HOCTsIMU (0) ¥ IMPUMEPBI BKIIIOYEHU T OPraHNYECKOrO IIPOMCXOXKAECHYS (PAKOBUHBI HYMMYJIUTOB) (B, T).

PE3VJIBTATBI 1 UX OBCYXIEHUE

Obuee cmpoenue obpasy06 N3ydaliu METOAAMU OIl-
TU4YeCcKo MuKkpockonuu u PT.

Wccnenosanue nimdoB oopa3ioB U3 Icku-Kep-
MeHa METOIOM ONTUYECKON MUKPOCKOITMY BBISIBUIIO,
YTO U3 MPUMeCEil B HUX IIpeobiiagaeT Ourasi KepaMuka,
MIPUCYTCTBYIOT MeIKue MuHepaisl (puc. 4a). OcHOB-
Has Macca pacTBOpa MMeeT CBETIIO-KPEMOBBIit IIBET.

ITo manubiM PT oOpasner Dcku-Kepmena mpen-
CTaBJIAIOT c000if MHOTO(MA3HYI0 CMECh, COCTMHEH-
HyI0 O0oJjiee OMHOpPOIHOM Maccoii (puc. 40). Pazmepsl
MUHEpaJbHBIX MpUMeceil ToCTUTatoT ~5 MM. OTnesb-
Hble MUHEpaJIbHbIE YaCTHUIIbI B 00pa3liax UMEIoT rete-
poreHHoe BHYTpEHHEe CTpPOeHUE, XapaKTepHOe IJIsl
kepaMuku (puc. 46). [ToMuMo MUHepaJbHBIX BKJIIO-
yeHul B oOpaszuax DK mpUCyTCTBYIOT eAMHUYHBIE
OopraHMyYeckue BKIIOYeHUs (paKOBMHBI) pa3zMepamu
1m0 2 MM (puc. 4B, 4r). HabnionamoTcsd enMHUYHbIE
KPYITHBIE TIOJIOCTH HENPaBUIbHOM (OpMBI pasme-
poM 10 3.3 MM M OKpYIJIbI€ ITOJIOCTH AUAMETPOM IO
1.5 mm (puc. 46, 48). CymmapHbIii 00BEM ITOJIOCTEM
st oopasua DK1 coctaBua ~7 % ot ob6111ero oobema
o0BeKTa.

CornacHo pe3yapTaTaM ONTUYECKO MHUKPOCKO-
Y 1711 00pa3noB U3 [op3yBUT XapaKTepHO TIpH-
CYTCTBHE KPYITHBIX TEMHBIX MUHEPAJIBHBIX TIpUMeCei

OKaTaHHOM (hOPMBI, a TAKXKE OUeHb MEIKUX (PparMeH-
TOB KepaMUKHU (IuHOI 10 1 MM) (puc. Sa, 5r, 6a).

NccnenoBaHue 3tux obpasuos MetogoM PT BbIs-
BUJIO 3HAUUTEIbHOE pa3HOOOpa3ue Kak MUHEpaTbHbIX,
TaK U opraHmyeckux npumeceii. O0pa3ibl IpeacTaB-
JISIIOT 0001 MHOTO(ha3HYIO CMECh, COCTOSIILYIO Mpe-
MMYILIECTBEHHO U3 MUHEPaJbHBIX YACTULl, COSAUHEH-
HBIX 00JIee omMHOPOAHOI Maccoii (puc. 50, 5m). Pazme-
pBI MUHEpAJIBHBIX YacTUll B obpasuax: 146.3 no ~7.5,
['46.4 no ~5.6, T'46.7 1o ~8.8 u I'46.8 1o ~3.5 mm. O6-
paser ['46.7 mpakKTU4eCKH ITOJTHOCTHIO COCTOUT U3 MU-
HepaJbHBIX YaCTUILl OKPYIIOi popMHI (pucC. 51), coe-
JUHEHHBIX HEOOJIBILIMM KOJIMYECTBOM CBSI3YIOLIETO Be-
mectBa. B o6pasmax ['46.3 (puc. 6r) u I'46.4 (puc. 50)
MPUCYTCTBYIOT MUHEPAJIBHBIC YaCTUIIBI HETTPABWIIBHOM
(opMbl, a TaKKe eNMHUYHbIE OKPYTJIOi (hopMbl. B 006-
pasiue ['46.8 metomom PT mpakTudyecKu He BHISIBIIEHO
KPYITHBIX MUHEPAJTbHBIX BKJIIOYEHU T, OMHAKO OHM 00-
HapyXUBAIOTCS MPU BU3YaJIbLHOM OCMOTpe 00Jjiee Mac-
CHUBHBIX (pparMeHTOB 0Opasia. BkiroueHus copepxkar-
Cs1 B MEHBIIIEM KOJMYECTBE, OMHAKO OHU 3HAYUTEIbHO
Oosiee MacCUBHBIE — A0 7 CM B JJIMHY.

BxitodeHUS OpTaHWMYECKOTO ITPOMCXOXICHMUS
MPUCYTCTBYIOT BO Bcex obpasiax. B o6pasmax ['46.4
(puc. 5B) u I'46.7 (puc. 5e, 5K) HabmOOaOTCS €OU-
HUYHbIE OpraHMYeCcKue BKIIIOYeHUs (paKOBUHBI) pa3-
Mepamu 10 2 MM. B I'46.3 opranndeckue BKITIOUEHUS
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(a) (6)

(r) (1)
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(®)

(e)

(x)

Puc. 5. [llnud obpasua I'46.4 (a), pesyasratel ToMorpaduu oopasiia ['46.4 (6, B); MPOAOJIbHOE CEYEHUE C PA3TUUYHBIMU HEOTHO-
pOOHOCTAMU U ImycToTaMu (6), MPOIOIbHOE CeYeHNEe OPraHMYECKOro BKIIOYEeHUsI (PaKOBUHBI racTporon) (B); uuirnd odpasia ['46.7
(1), pe3yneTaThl TOMOrpadun obpasna ['46.7 (1—X); MpodOJBbHOE CEUeHHUE C Pa3IMYHBIMU HEOMHOPOIHOCTIMHM M ITyCTOTaMU (1),
ToMOorpaduyecKre ceYeHNs] OpraHMIECKUX BKITIOUEHUI (PaKOBUHBI racTporion) (e, X).

MpeAcTaBisoT coboii mojible Tpyoouku (U ux par-
MEHTBI) ceyeHueM ~1 X 2 MM ¢ TOJIIMHOMN CTEeHKU
~300 MKM, BEpPOSITHO, PAaCTUTEIILHOTO IIPOUCXOXIE-
HUd (puc. 6m). B o6pasue '46.8 HaGmonatoTcst oba
BUJa OPTaHUYECKUX BKIIIOUEHUI (PaKOBUHBI 10 1.5 MM
IJIUHOK 1 ¢pparMeHTHl TpyOoueK). Ilenpie paKoBUHBI
MpakTUYECKU OTCYTCTBYIOT, COXpaHUBIIMeCs dpar-
MEHTBI pacrpenejeHbl 1o 00beMy B BUIE KOHIJIOME-
patoB (puc. 60, 6B).

B o6pa3uax u3 ['op3yBuT HaOII00AI0TCSI eAMHNYHbBIC
KpYITHBIE TIOJIOCTU HeMPaBWIbHOM (POPMBI pazMepaMu
0 3.3 MM ¥ OKpPYIJIbIE TIOJIOCTU AUAMETPOM 10 1.5 MM
(puc. 56, 51, 66, 68B). Kpome mojiocteit HabI0OgaI0TCA
MHOXECTBEHHbIE TPEIIUHbI, PACIIOJIOXEHHBIE IIPEUMY-
IIECTBEHHO BOKPYT KPYMHBIX MUHEPATbHBIX YACTUII.
CyMMapHBIiT 00beM MycTOT (IMOJOCTE M TPEeIIuH)
1wist 46.3 cocraBun ~13%, nnst [46.4 n 46.7 ~5%, nnst
T'46.8 ~10% ot o01iero ooneMa.
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DneMeHmHbLIL cOCmas OCHOBHOU C8A3yrueli mMac-
cbl 00pasyoe vcciaenoBanu Metonom POM/BPM. Bo
BCeX ciydasix B cocTaBe TpeBaimpoBa Ca (00pasiibl
DK — 44-76%, obpasusl I' — 50—74%), npucyTCTBO-
Banu npumecu Al, Si, Mg, K, Fe, Ti (ta6x. 2, 3). ITo
pe3yasratam PMA Bce ucclieqoBaHHbIe 00pasLbl CO-
CTOSIT U3 KaJibliMTa (Tabs. 4), 4TO TTO3BOJISIET OTHECTU
M3y4YeHHBIe TPOOBI K U3BECTKOBLIM CTPOUTEIbHBIM
pacTBOpam.

Munepanvusie npumecu B odbpasuax u3z dcku-Kep-
MEHa TIpeICTaBIeHBI U3MEITBYCHHOM KepaMUKOI, 31e-
MEHTHBII COCTaB KOTOPOI XapaKTepu3yeTcsl MOBBIIIIe-
HueMm konuuectBa Al, Si, Fe, K, Mg, Na, Ti (ta6m. 2).
Kpome TOro, mpuCyTCTBYIOT MEJIKHUE MUHEpaIbHbIE
MIpUMeCH YepHOTO IIBEeTa, KOTOPBhIE MOXHO OXapak-
Tepu3oBaTh KakK Xejge3zocoaepxkaliue MHHEepabl
(Fe 17.8—34%). MuHepaloTU4eCcKHi COCTaB BKITIOUE-
Huii MetonoM PMA He BbISIBJIEeH 1U3-3a UX KpaiiHe Ma-
JIOoro pasmepa.



1096 JJOBOJA u np.

(a) (©) (B)

(r) (1)

Puc. 6. lllnud o6pasia ['46.8 (a), Tomorpacbuyeckue ceyeHrst OPraHUIEeCKOTO BKIIIOUYEeHMS (PaKOBMHBI TacTporion) oopasiia 1'46.8

(6, B), ToMoTpacduueckoe ceueHue obpasia 1'46.3 (1), Tomorpadudeckoe ceueHrne OpraHMYeCcKoro BKiIoueHus (cTedesb) oopasiia
T'46.3 (n).

Tabmuua 2. DjeMeHTHBII cocTaB 00pa3noB Dcku-Kepmen mo nanabiM POM/DPM (Mac. %)

OcHoBHasl Macca ®parMeHTbl KEpaMUKH MuHepabl

K1 K2 DKl1 K2 DK1 DK2
C 11.4 4.9 5.7 4.2 4.8 16.4
(0] 38.4 14.1 39.1 32.9 28.1 27.8
Na 0.9 0.4 0.5 0.7
Mg 0.3 0.3 1 1.2 1.2 0.2
Al 1.1 0.9 9.2 11.1 8.6 4
Si 2.7 1.9 25.5 30.9 18.3 26.4
P 0.5
Cl 0.2 0.2 0.1
K 0.2 2.3 2.9 0.6 1.2
Ca 44.6 76.7 11.3 8.4 2 4.7
Ti 0.2 0.5 0.7 0.6 0.9
Mn 1.4
Fe 0.9 0.6 4.5 6.7 34 17.8
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Tabauna 3. DieMeHTHBII cocTaB 06pa31oB u3 [op3yBUT 1Mo naHHBIM POM/DPM (Mmac. %)
OcHoOBHasl Macca MuHepasibHbIE BKIIIOUEHUS PakoBuHa
46.4 46.8 46.4 46.4 46.7 46.7 46.8 46.8
C 8.9 6.0 9.8 11.3 6.2 8.1 17.9 7.4
(0] 39.4 17.4 41.8 46.0 34.5 20.3 17.3 14.4
Na 0.7 0.4 1.1 0.5
Mg 0.5 0.6 0.6 0.4 0.8 0.7 0.2
Al 0.2 0.2 4.2 4.5 7.8 0.4 12.4 0.3
Si 0.2 0.6 10.1 34.6 37.5 5.8 36.4 0.7
P 0.4
K 0.6 0.5 1.8 3.8
Ca 50.8 74.5 0.8 0.4 0.9 1.9 1.9 77.0
Ti 0.3 0.5 0.6 0.4 0.3 0.8
Mn 0.4 0.3 1.4
Fe 0.3 30.3 1.3 8.8 63.2 7.0
Taomuna 4. @a30Bblii cocTaB 00pa3LoB 10 JaHHBIM PDA (%)
Bcku-KepmeH Top3yBuTHI
1 2 46.3 46.4 46.7 46.8
KBapig 14 2 12 22 27 5
Kanpuur 80 96 81 50 52 86
MOHTMOPWLIOHUT 2
KaonuHut 5
ImaykoHut
MyckoBuUT 3 4 5
Wt
Aposut 2
brénur 6
KinuHoxiop 1
AB0oUT 19 13
BepMukynur 2
bepHeccurt 3 2
MarneTut 1

Hnst o6pa3uoB u3 ['op3yBUT XapaKTepHO 3HAYM-
TeJIbHOE KOJUUYECTBO U OONIbIIOE pa3HOOOpa3rie Mu-
HepaJbHBIX NTpUMeceil. DTo KBapll, aAIlOMOCUINKATHI,
a TakKe Xeje3oconepxamue MuHepaibl (Fe 30—63%).
TIpoBeneHHBIN (Pa30BBIN aHAIN3 TTO3BOJIMII OIIpee-
JUTH (TabJ1. 4) IPUCYTCTBYIOIINME ATIOMOCHIMKATHI KaK
cmony (BEpMUKYJIUT, MyCKOBUT, TIAyKOHUT), MOJIEBbIE
mnathbl (aJbOUT) U NIMHUCTBIE MUHEpPaibl (MOHTMO-
PWJUIOHUT, KAOJMHUT, WIIUT). MuUHepalbl Xejae3a
oIrpesieJieHbl KaK MarHeTUT. 3a(MKCUPOBAHBI eAUHNY -
Hble BKJIIOYEHMST GEpHECCUTA.
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Opeanueckue npumect BO BCeX UCCIEIOBAHHBIX 00-
pasnax npeacTaBlIeHbl MPEUMYIECTBEHHO PAKOBUHA-
mu. B obpasnax u3 Dcku-KepmeHa BBISIBIEHO 3HAYM-
TEJbHOE KOJMYECTBO CIIMpPaJIeBUAHBIX (hopaMeHudep
pona Nummulites (puc. 4B, 4r).

B o6pasnax u3 I'yp3yBUT 0OHapyKeHbI CIUpalib-
HO-aCUMMETPUYHbIE PAKOBUHBI MOJUIIOCKOB KJlacca
Gastrapoda (puc. 58, 5e, 5x). [Tomumo Toro, B oOpa3s-
ax u3 ['op3yBUT BCTPEUAIOTCS PACTUTEIbHBIE OCTATKU
B BHUJIE TIOJIBIX TPYOOUeK (puc. 611).



1098

I1o COBOKYITHOCTH MOJIy4eHHBIX Pe3yIbTaTOB MOX-
HO cIIeJ1aTh BBIBOJ, YTO JJIsSI U3TOTOBJIEHUSI U3BECTKO-
BBIX CTPOUTEILHBIX PACTBOPOB M3 DcK—KepMeHa uc-
MOoJIb30BaIv 00Jiee YUCTHI M OMHOPOIHBII MaTepHall.
OH npaktuuecky Ha 100% cocTOUT U3 KalabLUTa U He-
OoJiblION TTpuMecHu KBapua. Kepamudeckue BKITIOUYE-
HUSI UMEIOT 3HAUYMMOE CoIepKaHMe KaJIblIus, Xele3a
W Kaaus.

WckyccTBeHHBIE TOOABKU 13 000X KEHHOM IJIMHBI
(M3MeNbYEeHHON CTPOUTEILHONM WU TApHOM KepaMu-
KU) IBIISIIOTCS aKTUBHBIMU 3aTIOJTHUTENIIMU, TaK KaK
MPUAAIOT PACTBOPY CITOCOOHOCTH TBEPAETH IO BOMOM
[11, c. 29]. PeuenT neMssHKM — pacTBOpa po30BaToOro
1IBETa, B COCTAB KOTOPOTO BXOIWJI TOJYEHBINA KUPIIUY
W KUPITWYHAS MBUTb, — BOCXOOIUT K PUMCKOI1 3ITOXeE.
XumMunyeckasi peakimst MexXay ralleHoi U3BeCThio 1
KepaMUYeCKHUM HaIloJIHUTeeM Oblila 3aMeIIeHHOI,
B pe3y/bTaTe 4eTro Moaydajcs MaTepua, 1o IpoOYHO-
CTU paBHBI 6eToHY. KepaMuueckast KpollKa He TOJIb-
KO YKpeIuIsijia pacTBOp, HO M MpuUAaBaia eMy 0COo0YIo
BSI3KOCTD [5, ¢. 147]. B IOro-3anagHom Kpnimy Kian-
KM Ha LEeMSTHKE XapaKTepHbI MPeXae BCEro st COo-
PYKEeHMIA paHHEeCpeTHEeBEKOBOIro BpemeHu [12, c. 298;
13, c. 754]. Ha nnato Dcku-KepMeH B HacTosilee Bpe-
MSI Clielbl HEMSIHKU 3a(pUKCUPOBAHBI TOJIBLKO B KJIal-
Kax afcuabl CeBEPHOTO XpaMa, BO3BEIEHHOIO CKopee
BCETO B paHHUII Mepuo CYLIECTBOBAHUS TOpoIa, B
koHne VI-VII BB. [14, c. 27]. O6pa3zel pacTBopa u3
rpo6oHuB 6/2019, dyakumonuponanmeit B XIII B.,
MOKAa3bIBAET, YTO pELENT LEMSHKU ObLT U3BECTEH
MECTHBIM XUTEIIM U B 6osee mmo3nHee BpeMs. Cle-
JIyeT OTMETUTh pa3inuue B KepaMHUUeCKUX 100aBKax:
B pacTBOpax paHHECPETHEBEKOBOIO BpeMEHU UCTOJI-
YyeHHasl B MbLIb KepaMUKa OKpalllBaeT U3BECTh B PO-
30BaThIi LIBET, B pacTBope 13 rpooHuIsl X1I—XIII BB.,
W3y4YeHHOM B JaHHOI paboTe, UCIIOJIb30BaHbl MEJIKHE
(bparMeHTHI KepaMHUKH, HO TIPA 3TOM HU3BECTh COXpa-
HSIET CBOM CBETJIO-KPEMOBBII 1IBET.

TToBcemecTHOE MPUCYTCTBUE CIIUPATEBUIHBIX pa-
KOBMH HYMMYJMTOB B o0Opa3iax u3 Dcku-KepMmeHa
TOBOPUT O TOM, YTO IIJISI U3TOTOBJIEHUSI U3BECTU UC-
MOJIb30BAJICS JOCTATOYHO OJHOPOAHBIIA TUIT HYMMYJIW-
TOBOTO MOPCKOTO M3BECTHSIKA, XapaKTEPHBIA ST 20-
LICHOBBIX OTJIOKEHUI CEBEPHBIX CKJIOHOB BHyTpeHHei1
rpsinbl 1 Buennei rpsinbl [opHoro Kpeima. B wacTHo-
CTU, CPEAHEROLEHOBbIE HYMMYJIMTOBbIE U3BECTHSAKHU
ciaraloT TOpHBI MaccuB Dcku-KepmeH [ 15, 16].

CocTaB CTpOUTENbHBIX PACTBOPOB B 00pa3liax 13
T'op3yBuT GoJiee HEOMHOPOAHBINM. B n3BecTKOBOI Mac-
ce MPUCYTCTBYET 3HAYMTETbHAS MO KBaplia 1 allfo-
MOCUJIMKATOB: B OOJIbIIIOM KOJMYECTBE COAEPXKATCS
MIPUMECH 3KeJIe30COMepKalliX MUHEPAJIOB, CIIIO, TIIa-
TMOKJIa30B U TJIMHUCTBIX MUHEpaoB. YacTulibl KBap-
IIEBOTO TecKa MMEIOT OKPYIIYI0 (DOPMY, T.€. OKATaHBI
BOJIOi, YTO IMO3BOJISIET MPENNOJOKUTh €T0 MOPCKOE
WIN peyHoe MpoucxoxaeHue. B monab3y nocienHero

JIOBOJA u np.

BapuaHTa MOXET CBUIETEIbCTBOBATh (haKT MPUCYT-
CTBUSI MEJIKUX (DparMEeHTOB pacTeHUi1, KOTOPbIe MOTJIU
MOMNAacTh B paCTBOP BMECTE C PEUHBIM MTECKOM.

Haiinennbie B oOpasiiax u3 [op3yBUT paKOBUHBI ra-
CTPOTOJ YKa3bIBAIOT Ha TO, YTO ISl IPUTOTOBIECHUS
U3BECTKOBOIO CTPOUTEIbHOIO PacTBOpa MOTJIM ObITh
HUCMOJIb30BaHbl KapOOHAaTHBIE TTOPOABLI OKC(POPIACKOTO
sipyca 1opbl. [TonoOHbIe (hayHUCTUUYECKHME OCTATKK Xa-
paKTepHBI 11 BEpXHEOKCHOPIACKUX OTIOXKEHU, cla-
TalolIKUX OOPBIBUCTHIE I0XKHbIE CKJIOHBI [TTaBHOT Tpsiabl
OT MbIca Aiisl Ha 3amafie oJIyoCTpOBa 10 Tophl Aro-Jlar
Ha BOCTOKE, PSIIOM C KOTOPO M HaXooWJIOCh TTocese-
Hue ['op3yBuThl [17].

3AKJIIIOYEHHUE

B pesynbrate MpoBeAeHHbIX MCCIEI0BaHUM OTMe-
UM caenyoulee. Ha nnato Dcku-KepmeH rpobHuIa
6/2019 6pu1a MocTpoeHa B XII B. BHYTpH BO3BEIEHHOTO
B X—XI BB. 31aHus1, a B XxpaMe U3 ['op3yBUT pacTBOp
cnenanu B XIII B. crietnaiibHO 17151 0OKJIaIKU TPOOHM -
IbI, YTOOBI “HAapacTUTh €€ 00pPTa M IOJIYIUTh JOITOJI-
HUTEJIbHOE TTPOCTPAHCTBO BOKPYT YXe (PYHKIIMOHUPO-
BaBIero norpeodaabHoro coopyxeHus (XI—XIII B.).
B cayyae o6enx rpoOHULL UCITOIb30BAJICS U3BECTKO-
BBIii PaCTBOP, XOTsSI CUHXPOHHBIE XWJIblEe TOCTPONKU
(XI—XIII BB.), KaK mpaBuj0, BO3BOAUJINCH HA TJIUHS-
HBIX WX “3eMJIsIHbIX” pacTBopax [14]. Takum ob6pa-
30M, U3yYEHHbIE 00pa3libl CTPOUTEIbHBIX PACTBOPOB
13 TPOOHMUIIL OBLIN CIEMATIBHO U3TOTOBJIEHBI IS TaH -
HBIX TTOTpe0aIbHBIX COOPYKEHUA.

CorTacHO MOJyYeHHBIM JaHHbBIM ST IIPOU3BO/ -
CTBa U3BECTKOBBIX PACTBOPOB B KaXXIOM TOpOJIE UC-
MOJb30BaJIM MECTHbIE pecypchl. TeXHONOIrusl Moj-
TOTOBKHM M3BECTU CKOpee BCEro OblIa MPaKTUYECKU
UASHTUYHA, TaK KaK o01ast Mop@oJIorusi 1 CocTaB
M3yYEeHHBIX U3BECTKOBBIX Macc cx0xXu. OCHOBHEIE pa3-
JINYMST B HUX CBSI3aHBI ¢ OOHAPYXeHHBIMU (hayHUCTH -
YECKMMMU OCTaTKaMU, KOTOPbIE TTO3BOJISIIOT YTOYHUTh
MPOUCXOXIEHUE UCTIOIBb30BAHHOTO KApOOHATHOTO Chl-
posa. Ha Dcku-KepMmeH n3BeCTh TOTOBWIN U3 HYMYJI-
JIMTOBOT'O M3BECTHSIKA 0ILIEHOBOTO BO3pacTa, 13 KOTO-
pOro, B YaCTHOCTH, CIIOXKEHO caMo I1j1aTo, a B [opaysu-
Tax — U3 U3BECTHSKA BEPXHEOKCHOPIACKUX OTIOXKEHUM
I0XXHBIX CKJIOHOB ImaBHOI rpsiasl KpeiMckux T'op.

OcHOBHBIE pa3inuniad M3Y4YECHHDBIX CTPOUTCIbHBIX
pacTBOPOB Ha6J'IIOI[aIOTCH B T0OaBJIEHHBIX IIpUMECAX.

B T'op3yBuTax B KauecTBe IIPHUMECH UCIOJIb30BaTIU
OKaTaHHYIO KPYITHYIO rajbKy (PEYHOr0 UM MOPCKOTO
MPOUCXOXKACHUS ), TIECOK, TPENNOJOXKUTETbHO, PEYHO-
IO IIPOUCXOXIEHMSI M OCTaTKKA PACTEHUI, BO3MOXHO,
conyTcTByMolIne mmecky. CocTtaB U3BECTKOBOM MacChl
U TIpuMeceii o0pa3lioB pacTBOPOB U3 pa3HBIX YacTeil
0OKJIafK¥ rpoOHUIBI M3 [Op3yBUT OMMHAKOB, HECMO-
TpSI Ha TO, 4TO OOPT OOKJIAAKM HapalllMBaJICSI, BEPO-
SITHO, TIOCTEINIEHHO B T€YCHUE IJIMTEIBHOTO BPEMEHMU.
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AHaJIOTMYHBIA COCTaB CTPOUTETBHBIX pACTBOPOB TIPH-
MEHSIICS B KYJIBTOBBIX COOPYKEHUSIX U APYTUX CPEaHE-
BeKOBBIX ToponoB Kprsima. MI3BeCcTHO, 4TO TTIOJIMMUHE -
PAaTBbHBINA TIECOK, COCTOSIIIMI B OCHOBHOM 13 KPYIJIBIX
3epeH 3¢ (y3UBHBIX U 0CATOYHBIX OPOI, UCITOJIb30-
BaJICS B Ka4eCTBE IPUMECH B U3BECTKOBBIX PACTBOPAx
MpHU TIepecTpoiiKax ITIaBHOTO XpamMa AJrycToHa (COBD.
AnyiiTa), GYHKIMOHUPOBABIIETO ¢ paHHEeCPEIHEeBe-
KOBOTO BPEMEHU M JI0 TTocienHeii uerBeptu XV B. [13,
c. 756, 759, mpum. 7, 9]. B u3yyeHHBIX paHee oOpasiax
u3 bosnbioii TpexHedHoit 6azunuku Manryna VIII—
X1 B. 0OCHOBHOI1 100aBKOI B CTPOUTENIHLHBIX paCTBOPax
CITY>KWJT KPYITHBIH raJIeuyHbIiA IMecok [6].

Ha mato Bckn-KepMeH B UMCTYIO U OTHOPOITHYIO
W3BECTh JOOABJISIM HEOTHOPOIHO U3METbUEHHYIO Ke-
pamuky. [IpucyTcTByloIie TEMHBIE XKeJle30CoaepKa-
IIMe BKITIOUEHUS TAKXKe MOTYT OBITh CBSI3aHBI C MIEPEX-
JKeHHOI KepaMUKOIi. boJibImoe KoandecTBo ITog00HbBIX
npumMeceii B oopasiax u3 Jcku-KepmeHa MOXeT ObITh
CBSI3aHO C OTCYTCTBMEM Ha IJIATO W MpUerarmolei
TEePPUTOPUM UCTOUHMKOB TaJIbK1 M KPYITHOTO TIecKa,
KOTOpbIE€, KaK OBLJIO OMMCAHO BHIIIE, 3a4aCTYIO UC-
MOJIb30BAJIUCh B KAUECTBE OCHOBHOI ITPUMECH U3BECT-
KOBBIX PacTBOpPOB [6].

Takum o6pa3oM, TIpoBeASHHOE UCClIefOBaHUE JO-
TTOJTHSIET TTOJTydeHHBIE paHee Pe3yIbTaThl O COCTaBe
CTPOUTEIBbHBIX PACTBOPOB CPEAHEBEKOBBIX KYJIBTO-
BBIX COOpPYXeHUit ropogoB KpriMa 1 mo3BoJISIeT cle-
JIaTb BBIBOJI O TOM, YTO Ha MPOTSI)KEHUU MHOTHUX Be-
KOB B paslMyYHbIX YacTsax KpbIMcKoOro monayoctpona
MIPOCTIEXNBAETCS CXOXKasA TEHICHIINS B MCITOIb3yeMBIX
CTPOUTEJNIBHBIX TEXHOJOTUsIX. be3ycioBHO, MpU U3ro-
TOBJICHUU CTPOUTEIBHBIX PACTBOPOB B CPEIHEBEKOBOM
KpbiMy cTpouTenn npuaepKuBaJIMCh OOLIETTPUHSITHIX,
XOPOILO U3BECTHBIX PELIENITOB KaK B YACTH TOATOTOB-
KM U3BECTKOBOII MacChl, TaK U B BEIOOpE M00AaBOK U
HarnojHuTenei. I1pu 3ToM Ha JIoKaJbHbIe U3MEHEHUS
pelLenTyphl paCTBOPOB 0OJIbIIIOE BIMSIHUE OKa3blBasia
BapMaTUBHOCTb NCTOYHUKOB CBHIPHS, TOCTYITHBIX Ma-
cTepaM MOOJIM30CTU OT MeCTa CTPOUTEIbCTBA — KaK
MPUPOAHBIX (U3BECTHSIK, IIECOK, TajIbKa 1 IIpoyee), Tak
U aHTPOIIOTEHHBIX (KEpaMUKa).

HccnenoBaHus BBIITOJTHEHBI ITpU (PMHAHCOBOI IO~
nepxke Poccuiickoii @enepaunu B tnie MuHOGpHAy-
k1 Poccun B pamkax ContalieHust o IpefoCTaBIeHUN
3 denepajbHOro Ol0IKeTa rpaHTa B (popMe cyocuanm
Ne 075-15-2023-010 ot 21.02.2023 (15.CMH.21.0024).
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Abstract. A comparative analysis of the mortars used in the construction of two burial structures in
medieval Crimean cities, namely Eski-Kermen and Gorzuvit, was conducted. In both instances, lime
mortar was employed. The faunal remains discovered within the lime base enabled the origin of the
carbonate raw material to be determined. In the case of Eski-Kermen, the lime mortar was prepared
from Eocene nummulitic limestone, which constitutes the plateau itself. In contrast, the limestone of the
Upper Oxfordian deposits of the southern slopes of the Main Ridge of the Crimean Mountains was used
in Gorzuvit. As technological admixtures in Gorzuvites, rounded large pebbles (of river or sea origin),
sand, presumably of river origin, and plant remains were employed. On the Eski-Kermen plateau, due
to the limited availability of resources, mainly only heterogeneous, fairly large fragments of crushed,
partially burnt ceramics were used. The obtained results confirm the hypothesis that local changes in
the formulation of solutions are associated with the availability of raw materials near the construction
site, both natural and anthropogenic.

KPUCTAJIJIOTPAOUA  tomM69 Ne6 2024



	_Hlk156382461
	_Hlk156382461
	_Hlk166406713
	_Hlk140306434
	_Hlk168220891
	_Hlk145336143
	_Hlk156382461
	_Hlk156400204
	_Hlk156382461
	_Hlk177125222
	_Hlk156382461
	ref9
	docs-internal-guid-da95f169-7fff-8bb3-57
	docs-internal-guid-8147fd5f-7fff-2106-56
	_Hlk156382461
	tw-target-text4
	_Hlk159158060
	_Hlk175380995
	_Hlk169128339
	_Hlk169128229
	_Hlk173416248
	_Hlk172728093
	_Hlk173710408
	_Hlk173422872
	_Hlk175136607
	_Hlk175136489
	_Hlk173687878
	_Hlk175138572
	_Hlk173692122
	_Hlk173695234
	_Hlk173695103
	_Hlk173702840
	_Hlk175140955
	_Hlk173696149
	_Hlk173694980
	_Hlk173695713
	_Hlk173703038
	_Hlk175138658
	_Hlk175179295
	_Hlk173702855
	_Hlk173791733
	_Hlk175214770
	_Hlk173702877
	_Hlk175410025
	_Hlk173700214
	_Hlk173699338
	_Hlk173699509
	_Hlk173700420
	_Hlk173704424
	_Hlk173710295
	_Hlk173745328
	_Hlk173745704
	_Hlk173745626
	_Hlk173746750
	_Hlk173775873
	_Hlk173922737
	_Hlk173923434
	_Hlk175215320
	_Hlk175215530
	_Hlk175216414
	_Hlk175217000
	_Hlk175219583
	_Hlk175227543
	_Hlk175227574
	_Hlk175228328
	_Hlk175331388
	_Hlk156382461
	_Ref154239530
	_Ref154239532
	_Ref151897772
	_Hlk176601687
	_Hlk176865119
	ZEqnNum605848
	ZEqnNum535004
	ZEqnNum206628
	ZEqnNum690576
	ZEqnNum889688
	ZEqnNum123984
	ZEqnNum503726
	ZEqnNum894744
	ZEqnNum786168
	ZEqnNum678581
	ZEqnNum627407
	ZEqnNum469783
	ZEqnNum908630
	_Hlk176601687
	_Hlk174972043
	_Hlk174972298
	_Hlk174972391
	_Hlk174972606
	_Hlk174975003
	_Hlk174975749
	_Hlk144298602
	_Hlk156382461
	_Hlk156400204
	_Hlk171163999
	_Hlk171164061
	_Hlk171164035
	_Hlk171163938
	ДИФРАКЦИЯ И РАССЕЯНИЕ ИОНИЗИРУЮЩИХ ИЗЛУЧЕНИЙ
	ЭКСПЕРИМЕНТАЛЬНОЕ ИССЛЕДОВАНИЕ МЕТОДА РентгеновскОй фазово-контрастнОй микроскопии С ИСПОЛЬЗОВАНИЕМ нанофокусирующей линзы НА “киси-курчатов”
	© 2024 г.    М. С. Фоломешкин1,*,  В. Г. Кон1,  А. Ю. Серёгин1,  Ю. А. Волковский1,
П. А. Просеков1,  В. А. Юнкин2,  А. А. Снигирёв3,  Ю. В. Писаревский1,
А. Е. Благов1, М. В. Ковальчук1
	РЕАЛЬНАЯ СТРУКТУРА КРИСТАЛЛОВ

	ОСОБЕННОСТИ ФОРМИРОВАНИЯ ДЕФЕКТОВ, 
ИНИЦИИРУЮЩИХ УСТАЛОСТНЫЕ РАЗРУШЕНИЯ 
В ГРАНУЛИРОВАННОМ СПЛАВЕ ЭП741НП
	© 2024 г.    И. С. Павлов1,  М. А. Артамонов2,  В. В. Артемов1, 
А. С. Кумсков1,  Е. Ю. Марчуков2,  А. Л. Васильев1,3,*
	СТРУКТУРА ОРГАНИЧЕСКИХ СОЕДИНЕНИЙ

	ДЕФЕКТНАЯ СТРУКТУРА α-Na0.5–xR0.5+xF2+2x (R = Dy–Lu, Y) 
ПО ДАННЫМ РЕНТГЕНОВСКОЙ И ЭЛЕКТРОННОЙ ДИФРАКЦИИ. 
II. ДЕФЕКТНАЯ СТРУКТУРА НАНОСТРУКТУРИРОВАННЫХ КРИСТАЛЛОВ α-Na0.4R0.6F2.2 (R = Ho–Lu, Y)
	© 2024 г.    Е. А. Сульянова1,*,  Б. П. Соболев1,  В. И. Николайчик2,  А. С. Авилов1
	ДИССИММЕТРИЗАЦИЯ В МИНЕРАЛАХ ГРУППЫ ЭВДИАЛИТА. 
II. РОЛЬ М2-ПОЗИЦИИ В УПОРЯДОЧЕННОЙ Р3-МОДЕЛИ СТРУКТУРЫ ВЫСОКОЦИРКОНИЕВОГО ЧЛЕНА ГРУППЫ ЭВДИАЛИТА
	© 2024 г.    Р. К. Расцветаева1,*,  С. М. Аксенов2,3,  В. М. Гридчина1,  Н. В. Чуканов4
	СТРУКТУРА ОРГАНИЧЕСКИХ СОЕДИНЕНИЙ

	ВЛИЯНИЕ РАЗЛИЧНЫХ ГАЗОВЫХ СРЕД В ПРОЦЕССЕ МИКРОВОЛНОВОЙ ПИРОЛИЗНОЙ КАРБОНИЗАЦИИ ЦЕЛЛЮЛОЗЫ НА СВОЙСТВА ПОЛУЧЕННОГО АКТИВИРОВАННОГО УГЛЯ
	© 2024 г.    И. Г. Дьячкова1,*,  Д. А. Золотов1,  А. С. Кумсков1,  И. С. Волчков1,  
Е. В. Матвеев2, В. В. Берестов2,  В. Е. Асадчиков1
	СТРУКТУРА МАКРОМОЛЕКУЛЯРНЫХ СОЕДИНЕНИЙ

	ОСОБЕННОСТИ ТРЕХМЕРНОЙ РЕКОНСТРУКЦИИ СПИРАЛЕЙ 
ПО ДАННЫМ МАЛОУГЛОВОГО РЕНТГЕНОВСКОГО РАССЕЯНИЯ
	© 2024 г.    В. А. Григорьев1,*,  П. В. Конарев1,  В. В. Волков1
	БЕЛОК С НЕИЗВЕСТНОЙ ФУНКЦИЕЙ ИЗ БАКТЕРИИ 
VARIOVORAX PARADOXUS СПОСОБЕН ОБРАЗОВЫВАТЬ 
ОСНОВАНИЕ ШИФФА С МОЛЕКУЛОЙ PLP 
ПРИ АМИНОКИСЛОТНОЙ ЗАМЕНЕ N174K
	© 2024 г.    И. О. Илясов1,  М. Е. Миняев2,  Т. В. Ракитина3,  А. К. Бакунова1,  
В. О. Попов1,  Е. Ю. Безсуднова1,  К. М. Бойко1,*
	КРИСТАЛЛОГРАФИЯ В БИОЛОГИИ И МЕДИЦИНЕ

	РАЗРАБОТКА СУБЪЕДИНИЧНОЙ ВАКЦИНЫ ПРОТИВ ВИРУСА АФРИКАНСКОЙ ЧУМЫ СВИНЕЙ НА ОСНОВЕ БЕЛКА CD2v 
С ИСПОЛЬЗОВАНИЕМ МЕТОДОВ ИММУНОИНФОРМАТИКИ 
И МОЛЕКУЛЯРНОЙ ДИНАМИКИ
	© 2024 г.    А. С. Ивановский1,2,*,  В. И. Тимофеев1,  А. В. Калач2,  Ю. В. Кордонская3,  
М. А. Марченкова1,  Ю. В. Писаревский1,  Ю. А. Дьякова3,  М. В. Ковальчук1,3
	дИНАМИКА РЕШЕТКИ И ФАЗОВЫЕ ПЕРЕХОДЫ

	ЛИНЕЙНЫЙ И НЕЛИНЕЙНЫЙ ДИЭЛЕКТРИЧЕСКИЙ ОТКЛИК СОПОЛИМЕРА VDF60/Tr40 В ОКРЕСТНОСТЯХ СЕГНЕТОЭЛЕКТРИЧЕСКОГО ФАЗОВОГО ПЕРЕХОДА
	© 2024 г.    К. А. Верховская1,  М. А. Панкова2,  И. И. Попов3,  Л. Н. Коротков3,*
	ФИЗИЧЕСКИЕ СВОЙСТВА КРИСТАЛЛОВ

	СПЕКТРАЛЬНО-ЛЮМИНЕСЦЕНТНЫЕ И СЦИНТИЛЛЯЦИОННЫЕ СВОЙСТВА МОНОКРИСТАЛЛА П-ТЕРФЕНИЛА, 
ВЫРАЩЕННОГО ИЗ РАСПЛАВА
	© 2024 г.    М. С. Лясникова1,*,  А. А. Кулишов1,  Г. А. Юрасик1,  Д. Н. Каримов1, 
В. А. Постников1,**,  А. Э. Волошин1
	АТОМИСТИЧЕСКОЕ МОДЕЛИРОВАНИЕ КРИСТАЛЛА ПАРАТЕЛЛУРИТА α-TeO2. I. ДЕФЕКТЫ И ИОННЫЙ ПЕРЕНОС
	© 2024 г.    А. К. Иванов-Шиц1,*
	ПЛАЗМОН-ПОЛЯРИТОНЫ ТЕ- И ТМ-ТИПОВ В ПЛЕНКЕ МЕТАЛЛА, ГРАНИЧАЩЕЙ СО СВЕРХРЕШЕТКОЙ. I. СВОЙСТВА ИМПЕДАНСОВ ПОЛУБЕСКОНЕЧНЫХ СРЕД И ПЛЕНОК
	© 2024 г. А. Н. Даринский1,*
	ПЛАЗМОН-ПОЛЯРИТОНЫ ТЕ- И ТМ-ТИПОВ 
В ПЛЕНКЕ МЕТАЛЛА, ГРАНИЧАЩЕЙ СО СВЕРХРЕШЕТКОЙ. 
II. АНАЛИЗ СУЩЕСТВОВАНИЯ ПЛАЗМОН-ПОЛЯРИТОНОВ
	© 2024 г. А. Н. Даринский1,*
	нАНОМАТЕРИАЛЫ, КЕРАМИКА

	ПОЛУЧЕНИЕ НАНОСТРУКТУР Bi НА ПОДЛОЖКАХ Si 
МЕТОДОМ ТЕРМИЧЕСКОГО ИСПАРЕНИЯ
	© 2024 г.    Г. Н. Кожемякин1,*,  C. А. Кийко1,  А. В. Кийко1,  В. В. Артемов2,  И. С. Волчков2 
	РОСТ КРИСТАЛЛОВ

	КРИСТАЛЛЫ 4,7-БИС(2,5-ДИМЕТИЛ-[1,1'-БИФЕНИЛ]-4-ИЛ)БЕНЗОТИАДИАЗОЛА И ЕГО ПРОИЗВОДНОГО С КОНЦЕВЫМИ Н-ГЕКСИЛЬНЫМИ ЗАМЕСТИТЕЛЯМИ: РОСТ, СТРУКТУРА, ТЕРМИЧЕСКИЕ И АБСОРБЦИОННО-ФЛУОРЕСЦЕНТНЫЕ СВОЙСТВА
	© 2024 г.    В. А. Постников1,*,  Н. И. Сорокина1,  Г. А, Юрасик1,  Т. А. Сорокин1,
  А. А. Кулишов1,  М. С. Лясникова1,  В. В. Попова2,  Е. А. Свидченко2,  
Н. М. Сурин2, О. В. Борщев2,** 
	КРИСТАЛЛОГРАФИЧЕСКИЕ МЕТОДЫ В ГУМАНИТАРНЫХ НАУКАХ

	КОМПЛЕКСНЫЕ ИССЛЕДОВАНИЯ 
САРМАТСКИХ ЗЕРКАЛ-ПОДВЕСОК
	© 2024 г.    А. В. Антипенко1,2,*,  Т. Н. Смекалова1,3,  А. В. Куликов1,2,  С. К. Фридрихсон1,
 А. Ю. Лобода3,  П. В. Гурьева3,  Е. С. Коваленко3,  Е. Ю. Терещенко3,  Е. Б. Яцишина3
	АТТИЧЕСКИЕ ПОЛИХРОМНЫЕ ФИГУРНЫЕ СОСУДЫ 
ИЗ СОБРАНИЯ ГИМ: КОМПЛЕКСНЫЕ ИССЛЕДОВАНИЯ 
	© 2024 г.    Д. В. Журавлев1,2,  Т. А. Ильина3,  Е. Ю. Терещенко2,*,  П. В. Гурьева2,  
Е. С. Коваленко2,  О. А. Кондратьев2,  Е. А. Кузьмина2,  Е. С. Куликова2,  
А. В. Мандрыкина2,  Н. Б. Шалявина2,  Е. Б. Яцишина2
	О ТЕХНОЛОГИИ ИЗГОТОВЛЕНИЯ АНТИЧНОЙ 
КРАСНОЛАКОВОЙ ПОСУДЫ (БОСПОРСКАЯ, ПОНТИЙСКАЯ 
И ВОСТОЧНАЯ СИГИЛЛАТА)
	© 2024 г.    А. В. Мандрыкина1,  Д. В. Журавлев1,2,  П. В. Гурьева1,  Е. С. Коваленко1, 
О. А. Кондратьев1,  Д. Н. Хмеленин1,  Е. Ю. Терещенко1,*,  Е. Б. Яцишина1
	СТРОИТЕЛЬНЫЕ РАСТВОРЫ 
ГРОБНИЦ ЭСКИ-КЕРМЕНА И ГОРЗУВИТ
	© 2024 г.    А. Ю. Лобода1,*,  П. И. Калинин2,  А. М. Антипин1,  П. В. Гурьева1, 
Е. С. Коваленко1,  А. В. Мандрыкина1,  Е. А. Кузьмина1,  Э. А. Хайрединова3, 
А. В. Мастыкова4,  Е. Ю. Терещенко1,  Е. Б. Яцишина1

