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AHHOTauUus

B paboTe wu3naratoTcA pe3ynbTaTbl KOMMJIEKCHbIX wuccnefoBaHuii Maknaweesckoro |l ropoanuwa,
KOTOpble MNPOBOAMAUCL HA CTbIKE ECTECTBEHHbIX W TyMaHUTApHbIX HaykK, C JAeTanu3auuen
WHTErpaTMBHOIO MOYBEHHO-apXe0N0rMyYeckoro wusydveHms. [lpu TakoM MOAXO04e [APEBHUE MOYBbI
nofBepraancb geTaibHOMY U COMPSAXXEHHOMY apXeos0rM4eckoMy M MOYBEHHO-TEHETMYECKOMY aHanusy.
B pesynbTate KOMNAEKCHbLIX UCCNeA40BaHMWIA YCTaHOB/IEHO CYLLECTBEHHOE MpeobpasoBaHme NorpebeHHol
ros0LeHOBON NOYBbLI NOJA BANSHWEM aHTPOMOTEHHbIX PAKTOPOB (MOXapbl U CBA3aHHbIE C HUMMW MPOKasbl,
MPUBHOC NECCOBUAHbLIX MNOPOJ AN pPemMOHTa O6GOPOHMTENbHbIX  COOPYXeHWii), 060CHOBaHO
oTpuuaTenbHOe BAWAHWE MWPOFEHHOr0 BO34eNCTBUA Ha WMH(OPMATUBHOCTb MOFPEe6EHHbIX MNOYB U
HacCbIMHbIX CfoeB. [laHHble TreoxXmMMmmuyeckoro KoagduumeHta C!A NO3BOAUAM PEKOHCTPYMPOBaTb
OVHAaMUKY BEIMYMH OCaAKOB najeocpeibl B MNEPUOS CYWECTBOBAaHMA TrOpoguwia B PaHHEM
CpefHeBeKOBbe. OTU [aHHble MOKasanu 60MbWOA pa3bpoC BeNWYMH CYMMbl TFOAOBbIX OCAafKOB MO
CPaBHEHMKDO C KOHTPO/AbHbIMM uudpamMy, XapaKTEPHbIMM A1 CEAUMEHTOB, He 3aTPOHYTbIX
aHTPOMOreHHbLIM BO34ENCTBMEM.

AbS81iraci

Thbe paper presen!s lile resul!s oP coTplex 3M6le3 oP lile MaklasiteeV3ky Il PorLLie6 3e!llleTen!, Toblcii
Toere caTte6 ou! al lite Tlersecinon oPlite malural an6 buTan 3wences, Toiiin 6elaiieb Tlegrainon oP 30/ an6
arciiaeoloftoal 3'mbies. "inin {bB approacin, aniien! 30i3 Toere 3n”ecl!e6 lo 6elaiie6 an6 con )ugale
arcinaeoloftoal anb 3oii-geneiic analysls. Becaumse oP coTplex 3!n6les, a 3lawiican! han3PorTaiion oP liie
bune6 Holocene 301 Toa3 e3labH3iie6 nnber !iie Tiinence oP anliiropogewc Paclors, !iiese are ire3 an6
assoclale6 laceraiion3, bnnata T loess-Hke rock3 Por lile repait oP 6ePensAe 3!ruclures. Tile nega”e
ePPec! oP lite pyrogewc Tiimence on 'ie TPoTalT!y oP buneb 30i3 anb6 bulk layers 13 _)usiiiie6; 6ala oP
e peociieToal coePitiien! CIA allotoe6 reconsiiuciing !vie 6ynaTio3 oP prewpiiaion T lile paleo-
enV Monten!s 6unng !ie peno6 oP lile aniien! 3eiileTten! exislence T !iie Early M166le Ages. Tiiese 6ala
3110T0e6 a To16e 3caiier oPanmual ratPall T coTpanson Toiili life con!rol Wgures citaraclensiic oP3e6Tenit
no! aPPecle6 by an!itropogewic Tpac!.
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BeegeHune

Maknaweesckoe Il ropoguue pacnonaraetcs B 3.6 KM K BOCTOKY-HOT0-BOCTOKY OT
uepkBu g. MonaHkm n B 4.5 KM K 3anagy OT c. TaHkeeBka Cnacckoro palioHa Pecny6nukm
TartapcTtaH (puc. 1).

1 - MaknaweeBCcKoe cenuuye
2 - Maknaweesckoe Il r-ue

3 - MaknaweeBckuin Il m-K
0 240 KM

Puc. 1. PacnonoxeHne MaknaweeBCKMX rOpoAnLY, Ha Mobepexbe
Kyli6bIlLeBCKOro BOAOXPaHWAULLA BO BpeMs uccnegosaHuin 2014 r.
P1a. 1 bocaion oP Maklasbeeysky bLLIPoH3 on !be coas!
Knybysbey reseryon inunng !be researcb oP 2014

OHO 6bI/I0O NPUYPOYEHO K OCTaHLUy BTOPOI HeOonneicTOLEeHOBOW Teppacbl B FNyOOKOM
3annee KylibbllWeBCKOro BOAOXpaHunuwa, 06pa3oBaHHOro B pe3yfbTaTe 3aTOMNEHUA YCTbA
p. ¥YTKa - nesBoro npuTtoka p. Bonra (puc. 2). Lo o6pa3oBaHWs BOAOXPaHUNMLE MaAMATHUK
Haxogunca B yepTe 4. MaknaweeBKa, y MECTHOIO HacefleHUA OH MONYYUN Has3BaHue « OpPOoLOK».
Mocne HanonHeHua Kyi6biweBCcKOro BogoxpaHunuwa 4. Maknaweeska 6bina nogtonsieHa, a
MECTHbIe XXUTENN NepecesneHsbl.

B 2014 r. 6biin npoBefeHbl paboTel Ha oOcTaTKax OOOPOHWUTENbHOW CUCTEMBI
Maknaweesckoro Il ropoguwa, packonom naowagbd 72 KB. M., NaMATHUK Obla M3y4yeH
MONHOCTbIO. B HacToAulee BpemMaA MbIC, Ha KOTOPOM Haxo4MOCb TrOpPOAMLLE, YHUUTOXEH
abpasmoHHbIMY npoueccamun KyidbblleBCKOro ropogmuya.

MepBoe onucaHne MaknaweeBckoro Il ropoguniia Kak apxeonormnyeckoro o6bekTa CBA3aHO C
A.A. CnuubiHbIM 1 oTHOCKTCA K 1898 1. [CnunybiH, 1916; YuxeBckuii, 2013], B ganbHeiwem paboTsl
Ha ero TeppuTopumn ocyuectenanuce B 1961 [Xanukosa, 1961] (puc. 2) m B 1963 rr. [CTapoCTuH,
1964]. 3aBepwatouine paboTbl C MCMNOMb30BAHMEM KOMMAEKCHOTO MOAXOAA K M3YYEHWUH [LaHHOTO
NaMATHUKA, KaK YXXe YNOMUHANoch paHee, 6binun nposefeHsl B 2014 .

Bo3pact Maknaweesckoro Il ropoguwa onpegeneH BTopoi nofoBuHoi YH B. n 'Y B. g0
H.3. - MnocTMaknaweesckasa KynbTypa. 3atem, oT !¥Y B. A0 H.3. U !Y B. H.3.,, Nnpoucxoaunno
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ecTecTBeHHOe pa3suTme namaTHMka. C IV B H.3. u go VI B. H.3. NPOM3OLIN0 MOCENEHNE "
passuTne uMmeHbKoBCKOW KO paHHero CpegHeBeKOBbA.

O6beKTbl U MeTOoAbl NCCnenoBaHMA

KomnnekcHoe nccnegosaHne Maknaweesckoro Il ropoguuia ocywecTBnanoch Ha CTblKe
€CTECTBEHHbIX W TYMaHWUTApPHbIX HayK, OAHWM W3 €ro HanpaBAeHW O6blAN WHTErpaTUBHbIE
MOYBEHHO-apXeo/siornyeckme wuccnefoBaHnsd. CyLWHOCTb 3TOr0 HanpaB/eHUA 3akK/al4vaeTcs B
MCNONIb30BaHNM METOLOB MOYBOBEAEHUS B M3YUYEHUWN apXxeonornyeckmx namsaTHUKoOB [J/TomoB,
PaHoB, 1984; NBaHoB, 1992; AemkwuH, 1997; AnekcaHgpoBCKuii n gp., 2005; Oepravesa n gp.,
2006; YeHpes, 2012 v ap.]. Mpu ncnonb3oBaHWK 3TOF0 NOAX04A APEBHME MOYBLI MOABEpPralTCH
CONPSHYKEHHOMY apXeon0rM4eckKOMYy M MOYBEHHO-TEHETUYECKOMY aHanmay.

Puc. 2. NMonoxeHne Maknaweesckoro Il ropoguia Ha 1961 r. no gaHHbIM
E.A. XannkKoBoi 1 COCTOAHNE OCTAaTKOB ropoanwa Ha 2014 .
pi8. 2. Tbe posiiton o! lite Malasiteeysky Il 3ellleten! lor 1961 accoriiTg 10
E.A. Kballkoya anii !iie &aie o! lile retnan!§ o! 1iie anwen! 3ellleTten! lor 2014

M3yyeHune rpaHuy apeana noceneHnsa NMpoBOAUNOCHL NO «Cnefam» XWU3HeLeATeNbHOCTN ero
obuTtaTteneil B nmoyBax W KyAbTYPHbIX CA0AX, CBA3aHHbIX C AJUTENIbHOCTbID CEMU 3PO3UMOHHO-
aKKYMY/IATUBHbIX LWUKNOB, BblAeNeHHbIX B N034HeM ronoueHe E.B. MoHomapeHko [2015]. Hapsagy ¢
3TUM NpUBMIeKaNca MeTo[ CPABHUTENbHO-TEOXUMMWYECKOro aHanuMsa NnoyYB U KYNbTYPHbIX CNOEB,
06pa3oBaHHbIX MPU COOPYXEHUM M (PYHKLMOHWPOBAHWU NWHMIA OBOPOHBLI ropojuwa u MeToj,
MO3BONAOLWMNIA PEKOHCTPYMPOBATL Nasneocpesy pas/iIMuHbIX BPEMEHHbIX CPe30B ronoLeHa.

MepeuncneHHble Bbile MEeTOAbl UCCNefOBaHWI COMPOBOXAANWCb aHanuM30M BasioBOrO
XWUMWYECKOTO0 CcOCTaBa MNOYB (peHTreH(NOOpecueHTHbIW MeToa). Ero pesynbTaTtbl 6binu
nmepecymTaHbl Ha MpPOKaneHHYK OeckapboHaTHYl HaBeCKy. BMecTe ¢ Tem Ha 3TOW OCHOBe B
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nepecyete Ha MONAPHYK Maccy 6blM paccynTaHbl oTHoweHUd T102/A1203, Mn0/Pe203,
A1203/(Cao +Mpo +Ka20+K20), a Takxe koagdumumeHt CTA (Tbe CbeTtwoal 1lniiex ol
AWeraiion) no K .~. Kesblii, paccunTbiBaemblii N0 nocnefHeil NpuBefeHHON NPONOPLUMN, HO B
npoueHTax [Kesblii, Young, 1982; Anekcees, AnekceeBa, 2012; KannHnH, Anekcees, 2008].
CTA oTpaxaeT ycnosumsi o6pa3oBaHMA BTOPUYHbIX MWHEPanoOB W WMEET TECHYH CBA3b CO
CpefHEerofoBbIM KOMMYECTBOM 0CafKOB, KoTopas Obifia onucaHa pagom astopos [K.elallack,
2004; KanuHuH, Anekcees, 2008].

Ha ocHoBe ny6nukauuii, cBefeHWA, MNOAYYEHHbIX MpPW UCCAEJOBAHUN APYTUX
namAaTHWKOB apxeonornm Cnacckoro paiioHa Pecny6nukm TaTapctaH u wupe - CpegHero
MoBoNXbA [bowoy anin all, 2017], 6bin chopmupoBaH pag 3HadeHnidi C!A  BepxHUX
reHeTUYeCKNX TOPU3OHTOB MNOYB U COOTBETCTBYHLWMWX UM 3Ha4YeHUN CpeaHErofoBoOro
Konm4yecTBa 0cagkoB. MonyyeHa 3aBUCMMOCTbL C BEIMYMHOW focTtoBepHocTn 0.9629. Ha ocHoBe
3TON 3aBMCMMOCTM pacCyuTaHbl NpefnonaraeMble BENUUYMHbI YBNaXHEHUA OTAENbHbIX CPE30B
rofoueHa.

FpaHynomeTpu4yecknin coctaB Obin BbinonHeH no H.A. KaumHckomy. [lpu 3ToMm
KO3 (ULNEHT OrNMHUBAHUA pacCUMTbiBancad Kak 4YacTHOe OT feNeHWs OTHOWEeHMA wuna K
(hM3MYEeCKOW rnnMHe B NOYBE M COOTBETCTBYHOLWEN BennyuHe B nopoge (no N.A. KpyneHHWKOBY).
Cpean QU3NKO-XMMUYECKUX CBOWCTB ONpPefensinuch: akTyanbHas, o6MeHHas (MeTO4OM BOAHOINA
W CONMAHOW BbITAXKMW) U TUAPOAMTUYECKAA KUCNOTHOCTb (Hr), cymmMa OOMEHHbIX OCHOBaHUW K
€MKOCTb KATMOHHOI0 06MeHa, a TakXXe MOABMXHbIe U BanoBble POPMbl a30Ta, Kanua u ochopa
(no ApuHYWKKHOR, 1970).

Takum o6pa3om, npeacTaBfeHHbIA Habop MeTO4OB UCCNeA0BaHWA  MO3BONAET
peann3oBaTb KOMMAEKCHbIA MOAXO0L K PEKOHCTPYKUMW YyCNOBUI NMo4YyBOO6Gpa3oBaHWSA B Nepuof
hyHKUMOHMpOBaHNA MaknaweeBckoro Il ropoguiia, a Takxe 3BONKOLUN NMPUPOLHOA Cpeabl B
Mo34HEeM rofoLeHe.

Maknaweesckoe |l ropoguwe npegcrtaBnger Cco60W  CAOXKHBIA  MHOTFOCNOMHBIN
apXxeonorMyecknii  KOMNAekc, 06befWHAWMIA NOCeNeHWA paHHero )Kene3Horo Beka
(nocTtmaknaweesckas kynbtypa AKMUO) n paHHero cpefHeBeKOBbs (MMEHbKOBCKAsA KynbTypa),
pasgeneHHble BOCbMWCOTAETHWUM MNEepPUOAOM MPUPOLHOro npeo6pasoBaHMA AHTPOMOTeHHbIX
coopyxeHuin. NMocne yxoga HocuTeNneld UMEHbKOBCKOM KynbTypbl B YT B. ropoauwe 60nee He
BO30OHOB/AN0 CBOEro Cyul,ecTBOBaHMWSA Kak obuTaemoe noceneHne. B 6ynrapckoe Bpems OHO
MCNONMb30Ban0Ch MWL cCNopagnyeckun, a B XI1X B. HA €ro MOCeNeHYeCcKol naowagke pasmeLanm
XO03S/CTBEHHbIE MOCTPONKM XUTEU €. MaknaweeBka.

Bpema cyuwectBoBaHus Maknaweesckoro Il ropoguwa nogpasfensetrca Ha YeTbipe
atana. lMepBbili CBA3aH C BO3HWKHOBEHWEM [JOTOPOAMLLEHCKOTO HEYKPENJeHHOro nocefneHus,
KOTOpPOE OCHOBasM HOCUTENM MNOCTMAKNalWeeBCKON KynbTypbl aHaHbWUHCKOW KyNbTYpHO-
ncTopmyeckon obnactm. NonoueHoBas NoYBa Ha MOBEPXHOCTM BTOPON HaAMOMWMEHHON Teppachl
nocny»xuna OCHOBON (opMUpOBaHWA KynbTypHOro cnos. Bpems ¢yHKUMOHMpOBaAHUA
[OTOPOAMLLEHCKOTO noceneHus, onpegeneHHoe no 14C oTHOCWUTCA KO BTOPOi nonosuHe YH -
nepBoli NONOBUHE Y B. A0 H.3., MPW 3TOM NoOcCNeAHAA (a3a CyWwecTBOBAHWA 3TOro NOCeneHus
(hMKCMpyeTCs NO C/MIOK MOXKapuwa u CropeBw UM coopyxeHuam [Yuxesckuini n gp., 2016].

BTopoii 3atan oTHocuTCA K COGCTBEHHO TOPOAMLLEHCKOMY 3Tany CyL,ecTBOBaHUSA
namMaTHUMKa. Ha paHHeli cTagum BO3BOAATCA OOGOPOHUTENbHble COOPYXEHUA, KOTOpble B
fJanbHelWwem nojgBepraancb PeMOHTY B BUAE MOACHINKW rPyHTa Ha BepwuHy Bana (Y -Y BB. 40
H.3.). Ha nosgHein ctagum (cep. ¥ B. 40 H.3.) Ban Obl/ mepecTtpoeH. Mpu CTpOUTENbCTBE 3TOrO
Basa UCNONb30Bancsa rPyHT M3 CropeBWIUX AOTOPOAMLLEHCKMX NOCTPOEK, OTKYAa B €ro HachbiMb
nonasun KyCKW BbITOPEBLUEro rpyHTa U CrOPeBWUX KOHCTPYKLNIA.

TpeTuii atan - 3Tan MNPUPOLHbLIX paspyleHWin N KOHCepBauuuW aHaHbMHCKOW YacTu
060pPOHMNTENBHBLIX COOPYXeHMn MaknaweeBckoro Il ropoguwa (koHey YJ1Y B. 4O H.3. - KOHel,
bY/Y B. H.3.). OTMeUeHHble TPX 3Tana BbIXOAAT 38 PAMKU HaLIEero n3noXxeHus.

YeTBepThblil 3Tan CBA3aH C AEATENIbHOCTbK) HOCUTENE MMEHbKOBCKOIW KyNbTypbl PaHHero
cpefHeBeKoBbA. MO NMTONOIMKM N HaxO4KaM KepamWuKu KynbTYpHbI CAOA n Hacbinb Bana AKNO
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OblNn pasfenieHbl Ha TPU TO/W M, COOTBETCTBYIOLWME 3TanaM CyL,eCTBOBaAHUA NaMATHUKA B PAHHEM
cpefHeBeKOBbe. HMXHAA yacTb cnoa !'T1, MowHOCTLO A0 20 CM, BKNOYAET MaKCUMYM apTedakToB
M ABNAETCA B CBA3M C 3TUM penepHoli. CpefHAA 4YacTb cfos !T2 B BepPXHElW 4acTW OrpaHuyeHa
rnyéuHoi 59 cm OT [HEBHON NOBEPXHOCTM. BepxHsfa uyacTb cnod !'T3 uMeeT HEOAMHAKOBYH
MOLLHOCTb W JOCTUraeT BepxHeil rpaHuubl ~ 35 cm. Ha BepxHeid 4YacTu MMEHbKOBCKOTO
KYNbTYPHOTO CN0SA B NOCTUMEHbKOBCKOE BpeMs copMupoBanach COBpeMeHHas noysa.

Pe3ynbTaTbl W UX 06CYXAEHUS

Mpumepom MOPHONOTNYECKOTO CTPOEHMUA MOYBbI, KY/bTYPHOIO CA0S U HACbIMHbIX TOMLY
Bana MaknaweeBckoro Il ropoguwa, CBf3aHHOINO C UMeHbKOBCKON KWO, MOXET CAyXutb
nofieBoe onucaHue paspesa 2M (BOCTOYHAA 3KCNO3nNLUA)T.

CoBpeMeHHble CKNOHOBble OTN0XEHWA MNOBEPXHOCTHOrO 3aferaHums ¢ HeboMbWONA
KPpYyTU3HON 1-20 CeBepHON 3KCNO3ULWK MEePeKpPbiBAKOT W HUBENUPYIOT OCTaTKM pBa MU
ONONI3HEBbIE MacChbl rpyHTa ropoguwa. Ha 3aTux OTNOXeHUAX chopmupoBanacb «Monogas»
LepHoBO-cnabokapb6oHaTHas mno4yBa He6OMbLWOW MOWHOCTW, WMEKLWas HenosHbI Habop
reHeTU4YeCcKnx ropusoHToB: A6 - A1 - AB. Ha noBepXHOCTM COBPEMEHHON MOYBbI Pa3BUTHI
accoumaummn CTEMHON TPaBAHWUCTON PacTUTENbHOCTH.

A6, 0-10 c™M - [EepHOBLI TOPN3OHT, Cepblii C BypoBaTbiM OTTEHKOM, HEACHOW CTPYKTYpbI
M NOPOLWMCTOrO C/NOXEHUA OT cynecu [O CYrMHKA. 3aMeTHO Hanuuyne MenKON KOPHEeBOU
cuctembl. Cnabo ynnoTHeH. MNepexof 3aMeTHbIA U MOCTEMNEHHBIA.

A1, 10-20 cm - TryMyCOBblIi TOPW3OHT ceporo uBeTa. NpPOHW3AH MENKOW KOPHEBOWA
CUCTEMOIA. CyramHucToro rpaHynomMeTpUYecKoro cocTasa. Cnabas BepTUKanbHas
TPeLWMHOBATOCTb 38 CYET yCbiXxaHMA Menko3ema. HennoTHas KoMmkoBaTas CTpykTypa. [Mepexog
MOCTENEHHbIN.

ABea, 20-35 cM - MepexofHblli TOPU3OHT CEPOr0 LiBETA C XXEeNTOBAaTO-OypPbIM OTTEHKOM.
LiBeT HeOAHOPOAHbLIA C hparmeHTaMun >enToBaTblX TOHOB MOPOAbl. YNNOTHeH. HenpouHas
KOMKOBaTas CTpyKTypa. BcTpeuatoTca cnefbl negodayHbl U rHesq cTpuxkei. Menkas KopHeBas
cuctema. MNepexon NOCTENEHHbINA.

IT3, 35-59 cm - xentoBato-Oypblii NeCCOBUAHbLIW CYrAMHOK. BugHbl 6enecblie
BKkpanneHnss CaCO3 u TeMHble, 0Ba/ibHOW (OpPMbl FyMycOBble NATHa. BcTpevakwTcsa rHesga
negoayHsbl. Mepexon NOCTENEHHbIN.

IT2, 59-82 cm - o6wmnin hoH XentoBaTo-MaseBoro LBeTa, Ha KOTOPOM BCTpevakTCH
TEMHbIE MPOCAOMKM BypoBaTOro CyrnnHka u 6enecoie nATHa KapboHaToB. O6HAPYXXEHbl TEMHbIE
CYrNMHWCTbIE arperatbl pasmepom 3*1 cM. [lepexof 3aMeTHbIA HAK/JOHHbINA, MO4 NWH30A
LpeBeCHbIX yrnei, 06pa3oBaHHbIX B pe3ynbTaTe NPOropaHWa 4PeBeCHOro HacTuna.

ITl, 82-102 cM - aHTPOMOTEHHbIW FTOPU3OHT. HMXHASA rpaHnLa Kocas HaknoHHas. LiBet
MO3aMuHbil. TeMHble TYMYyCOBble NATHa BAapbUPYIOT CO CBETAbIMW NATHAMW NeCCOBUAHOIO
CYriMHKa mnaneBoro useta. TeMHble W cepble 06YrneHHble NATHa, NATHA KapboOHATOB W
KpacHOBaToOro 060X>XEHHOro CyraMHka (npokana) BCTpPeYaloTCAa N0 BCeEMY TOPU3OHTY. B neBoii
4acTu paspesa 3aMeTHbl KOCble TEMHbIE CEPble TYMYCUPOBaHHbIE MOACMONKMN, KOTOPbIe B NpaBoi
yacTm npoxogaT cybnapannenbHO HaK/JOHY BepXHeW 4vacTu paspesa. [lepexon 3ameTHbIW
HaK/TOHHBINA.

AHanns MOpP(ONOrMYyecKoro CTPOEHUA WUMEHbKOBCKOIO KY/AbTYPHOIO C/A0S PaHHEro
CpeAHEBEKOBbSA CBUAETeNbCTBYET O CXOACTBE COCTaBa W MPU3HAKOB HacNOeHWd B pe3ynbTaTe
XO03ANCTBEHHOW [eATeNbHOCTU C aHAHbWHCKUM KYNbTYpPHbIM C/I0OEM PAHHEro Xene3HOro Beka.
370, B NepByl O0uepesb, HanMyume MNOXapoB W MNPOKanoB, 3aTeM MPUBHOC MENKO3EMMUCTOrO

¥laHo onucaHue paspesa, BbinonHeHHoe C.M. JTomoBbIM. B nonesbix paboTax npuHuman
yyacTue H.H. Conofkos.
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maTepuana [ANa pecTaBpauuum OOOPOHUTENbHbIX COOPYXEHUW W npegnonaraemble 6bITOBbIE
OTXOfbl, NOBblIWAKLWMe cofepXaHue OTAENbHbIX KOMMOHEHTOB XWUMWYECKOro cocTaBa MNOYB
(dbocopa).

Hannume 06N10MKOB npoKana YacTUYHO WCKaxaeT BEeNNYMHbI TFEOXMMMUYECKUX
KO3 (PNLUMEHTOB M CBA3aHHble C 3TUM PEKOHCTPYKLMWOHHbIE MOKa3aTenn YCNoBUil 06MTaHUS
paccmaTpuBaeMblX 3THOCOB.

FpaHYyNnOMeTPUYECKMIA CcOCTaB COBPEMEHHbLIX (4epHOBO-cnabokapb6OHATHLIX) MNO4YB Ha
OTNIOXKEHUAX BEPXHEN 4YacTWh MMEHbKOBCKOTrO KyfbTYpPHOrO C/0f IT3 xapakTepusyercs
npeob6nagaHnem KpPYymHOr0O W MENKOr0 necka B cymme cocTasnaswowmx > 50.0 %. Cpegwn
nblnesatbix (pakuuii npeobnafgaet KpynHas, YBennyuparolascs B BEPXHWUX FOPU3OHTAX [0
18.2-19.3 %, no cpaBHEHMWIO C COAEpPXKaHMEM ee Be/IMYNH B HUXKHeM ypoBHe cnos 11 - 13.7 %.
CpegHdasd nblib UMeeT amnautygy BennuuH ot 2.9 % po 5.1 %. OBbIWEHHbIE BeNNYUHBLI
NMPUYpPOYEHbl K BEPXHUM MOYBEHHbIM TFeHeTUYeCKUM ropmsoHTam. CofepxaHue MeNKoOW Mblnu
nMeeT NofobHbIA pa3bpoc BennymH oT 2.4 o 53 % M TakuMm >Ke €e pacnpefeneHuem no
rnyéuHamMm KynbTypHoro cnos (taén. 1).

Tabnuua 1
Table 1
paHy/IOMeTPMYECKUI COCTaB MOYB U METKO3EMa MMEHBbKOBCKOTO KY/IbTYPHOTO C/10
Maknatweesckoro Il ropoguiia, % (paspes 2M)
Oranunlotelnc coTpositon o! 303 anii itne eailb o! 1ite Menkoy3ky cullural layer
o! lie Mablasiieeysky Il sellleten!, % (3eciion 2M)

MHgekcol  nybuHa, Mecok, MM Mbiib, MM Mn, mm < Cymma  [paHyno-
ropu- cM KPYMHbIA MenKuii KpynHas cpefHss Menkas — 0.001  cpakunii ~ meTp.
30HTOB (1.0 - (0.25-  (0.05- (0.01- (0.005- (<0.01) cocTas

0.25)  0.05)  0.01) 0005  0.001)
COBpeMEHHaFI noysa Ha OT/NIO>KEHNAX UMEHBKOBCKOIO Ky/lb TYPHOIo Cnod

Ail 0-10 25 29 19.3 4.1 45 181 267 or
CYTIMHOK

A 10-20 267 276 182 4.5 4.8 182 275 erM
CYIrMMHOK

ABca  20-35 225 311 17.7 5.1 5.3 183 287 erom
CYTIMHOK

173 35-39 26.7 29.9 17.8 33 5.3 17 25.6 nerkan
CYIrMMHOK

Il 82-102 303 332 137 2.9 2.4 175 228 oM
CYT/IMHOK

[JentoBnii NnpUpogHOro pasBuTKa CpeaHeln yacTu ropognila

nenosnit 110-120 235 303 208 2.7 6.1 166 254 T

CYIrmMHOK

Nnuctas ¢pakums umeetT Hebonbw ol pasbpoc gaHHbiX: oT 17.0 go 18.3 %. Mpu 3aTom
6onee BbICOKME BeAWYUHbI MPUYpPOYEHbl K MOYBEHHLIM FEHETUYECKWM FOpU30OHTaM AepHOBO-
cnabokapboHaTHON nouBbl. D pakums HU3NYECKOW FIUHbLI MMEeT aMNANTYAY BennyuMH oT 22.8
fo 28.7 %, npu 3TOM TMOBbIWEHHbIE €e Be/IMYNHb MNPUYPOYEHbl TaKXe K TMOYBEHHbLIM
reHeTUYeCKMM TrOpPU3OHTaM, 4YTO MOXeT CBWAETeNbCTBOBATbL O MNPOABJAEHUM NPOLECCOB
OFIMHWBAHWUA NpU PasBUTUKM [epHOBO-cnabokapboOHATHbIX MO4YB B YCNOBUAX COBPEMEHHOTO
noysoob6pa3oBaHms (cM. Tabn. 1).

PU3NKO-XMMUMYECKME W XUMUYECKMe  nokKasaTenn MenkKo3emMa MMeHbKOBCKOIO
KYNbTYPHOTO0 CN0SA U NOYB, 06pPa30BaHHbIX Ha HEM, CBUAETENbCTBYIOT O HEBbICOKOM COAEPXAaHUN
rymyca B HMXHeR yactm cnoa !'t1l - 0.9 % u 1.1 % B BepxHei 4yactm cnosa !T3. B gepHOBO-
cnabokapboHaTHbIX MO4YBax COAepXXaHWe rymyca Bbicokoe: B rop. A - 5.6 %, a B rop. A -
4.3 %, C NOCTENEHHbIM MOHUXEHNEM B HUXe 3aneratouiem rop. AB - 2.6 %.
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MogobHOe nNOCTEMEHHOE CHUMXEHWE BENWYMH COAepXaHus Trymyca C T[AyOuHON
XapakTepHo And Tuna YepHO3eMHbIX MNo4B. AKTyanbHas peakuus cnabowenoyHas, pH B
BEPXHUX FYMYCOBbIX MOATOPM30HTaX A6 M A = 7.2 N TONbKO B KybTYPHOM C/10€ YBE/IM4UBaeTCH
fo 7.5. TmaponmMTnyeckas KUCNOTHOCTb HEBLICOKAA B MMEHbKOBCKOM KY/bTYpHOM cnoe -
0.23 cmonb(3kB)/Kr. MoBbIWaeTca TONbKO B TyMYyCOBbIX nogropusoHtax A6 n A go 0.36-0.5
cmonb(akB)/Kr (Tabn. 2).

Tabnuua 2
Table 2
P N3NKO-XMMUYECKNE N XMMUYECKNE NOKa3aTen NoYB Ha OTIOXKEHUAX MMEHbKOBCKOT0
KyNnbTypHOro cnoa Maknaweesckoe |l ropoguue, paspes 2M
Pby3stoo-cbeTioal an6 cbeToal T6r0aXor3 oP 30143 on 1be 6epo3ii3 oP LLle ITenkoy cullliral
layer Maklasbeeyskoye Il Poriilie6 3ellleTenp 3eciton 2M

Banosble MofBuXHbIe,

WHpekesl T Cymma EMKOCTb °
§ w pH  Hr mornowexHsIx norno- (popmbi, % Mr/Kr
ropusoH- 6uHa, Copr., % H.0 CeHoBaNUT o o
2 a
TOB cMm e K.O P.O. K.O P.O. s %
CMOJIb(3KB)/KF

COBpEMEHHaH noyBa Ha MMEHbKOBCKOM KYJ/IbTYPHOM CJ/10€ -113

Ab 0-10 5.6 7.2 0.5 31.3 31.8 191 0.47 250 900 1.96
A 10-20 4.3 73 0.36 27.6 27.96 181 0.33 80 336 0.24
ABca 20-35 2.6 74 0.23 34.5 3473 183 0.28 90 375 4.57
T3 35-59 11 75 0.23 27.0 27.23 185 0.26 90 235 9.71
82-
ITl 102 0.9 75 0.23 34.1 3433 183 029 70 425 6.85
[entoBuii NPUPOAHOTO Pa3BUTUS CPEAHel YacTu ro o guuia

110-

[leNNt0BUIA 120 0.9 74 0.23 32.6 32.83 19 031 80 1000 6.45

CyMMa NorfnoweHHbIX OCHOBaHMWI BbiCOKaa M, TeEM He MeHee, WMeeT konebaHus oT 27.0
fo 345 cmonb(skB)/KF. B MMEHbKOBCKOM KYNbTYPHOM C/i0€ CHUXEHWe Be/MYUHbl CYMMbI
MOrNOLWEeHHbIX OCHOBaHW BO3MOXHO CBA3aHO C o06pa3oBaHMeM MPOKaA0B W W3MEHEHUEM
€CTECTBEHHOr0 COCTOAHWUA OPraHOMWHEPaANbHbLIX KONNOMAOB MefKo3ema. EMKOCTb morfoweHus
TakXXe u3MeHAeTca OT 27.23 fo 34.73 cMONb(3KB)/KFr U nMeeT BMM3KYI0 MNOC/ef0BaTeNbHOCTb
pacrnpegeneHns Mo MNOYBEHHbLIM TFOPU30OHTaM W B WMMEHbKOBCKOM KY/NbTYpHOM cfioe, clefys
Be/IMYMHAM CYMMbl OCHOBaHWIA.

Banosble (opMbl Kanma COCTaBNAT BenuMuuHbl nopsagka 1.81-1.91 %, paBHOMEPHO
pacnpefeneHHble B npefenax MMEHbKOBCKOro KynbTypHOro cnofd. Banosble ¢opmbl hocgopa
uvmerT 60nbWINe npepenbl konebaHuda: oT 0.26 go 0.47 %. bonee HWU3KME BeUYUHBLI P205
XapakTepHbl ANa WMEHbKOBCKOro KynbTypHoro cnod Xuwl-[w2: 0.26-0.29 %. Makcumym,
0.47 %, npuypoueH K rop. Ab.

O6MeHHble (hOpMbl Kanusg MMET MNOBbIWEHHbIEe BeNUYNHBLI B rop. A6 - 250 Mr/kr, a B
HUXHWX TOPU30OHTax NOYBLI U B UMEHbKOBCKOM KYNbTYPHOM C/l0€ WX 3HAYEHWE MOHWUXEHO U
MMeeT paBHOMepHoe pacnpegenedune ot 90 go 70 Mr/Kr nousbl. MoABUXHBIE (hopMbl hocdopa
XapakTepusyTca Nnojo6HbIM pacnpeseneHnem B MOYBEHHbLIX FTOPU3OHTAX U B KY/NIbTYPHOM CJl0e€,
KakK u BennunHbl K20, ogHako B rop. A6 3HauyeHne P205 o4eHb BbiCOKOe - 900 Mr/Kr. B HUXHUX
NMOYBEHHbIX TOPU30OHTaX A 1 AB 1 B KYyNbTYpHOM c/noe 3HaueHue P205 noHM3unocL 60nee 4em B
fABa pasa: 336-425 mr/kr. A B cfoe ¢ NpuM3HakaMun npokana MeaKo3ema NpPon3oLW o CHUXeHMUe
P20s5 go 235 wmr/kr (tabn. 2). BmecTe ¢ TemM 06Wee MOBbILWEHHOE COAEpPXaHMe MOABUXXHOTO
(hocthopa B MUMEHbLKOBCKOM KY/NbTYpHOM CJ/IOE U TMOYBEHHbIX TEHETUYECKUX TOPU30HTaX
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CBMAeTeNbCTBYeT 0 BO30OGHOBMBLUEMCA aHTPONOreHHOM BO34EWCTBUM B PAHHEM CpefHEBEKOBbe
Ha 6bITOBble 0O6BbEKTHI U (DOPTUPUKALUOHHBIE COOPYXKEHUSA.

CogepxaHune KapboHaTOB XapaKTepu3yeTcs MOHWXEHHbIMM BenunynHamm CaCO3 B
BEPXHUX TEHETUYECKNX ropmn3oHTax A6 n A - 0.24-1.96 %, 4TO CBUAETENbCTBYET O mpoueccax
WX BbllenaynBaHWs B pe3ynbTaTe No4yBoobpa3oBaHnA. B MMeHbKOBCKOM Ky/bTYpPHOM Ccloe
copepxaHue kapboHaToB yBenumuymBaetca A0 6.85-9.71 %, 4TO MOXET yKasbiBaTb Ha MPUBHOC
Kapb6oHaTHOro MaTepuana [fNS BOCCTaHOBAEHMA W YKpenneHus (OopTUHUKALUOHHBIX
COOPYXEHUWA NpM UCNONb30BAHWM NECCOBMAHbIX KapboHaTHbIX MOPOA, Charallnux BepxXHIOH
4yacTb Teppachl.

BanoBblil XUMWYECKUI COCTaB [epHOBO-CnabokapboOHaTHbIX MOYB, 06pasoBaHHbLIX Ha
BEPXHEN 4YacTW MMEHbKOBCKOrO0 KYANbTYpPHOrO C/0f, XapakTepusyetcsd CAeAYyHLWumMu
0COBeHHOCTAMKU. B OTNOXEHUAX WMEHbKOBCKOTO Ky/NbTYpHOro cnos cofepxaHue 8lO2
npeacTaB/ieHO MaKCUMasNibHbIMW BennvymHamu: 68.35-68.51 %. B noyBeHHOM nepexofHOM rop.
AB 3HauyeHue sHO2 noHwmxaeTca Ao 66.23 %, a B gepHoBOM rop. A6 - no 63.36 %. Okcupg
anNlMuUHMA nMmeeT nofobHoe pacnpegeneHune - 13.37-13.71 % npuxopaTcs Ha UMEHbKOBCKWI
KYNbTYpPHbI/i CNOM, & B TEHETUYECKNX FOPMU30HTax 3HavyeHne Abo3 NOCTENEHHO NOHMXaeTCca 4o
11.36 % (B rop. A6). BennunHbl BanoBOro >enesa pacnpepeneHol 6o05ee paBHoMepHo (3.64-
4.06 %) Kak B OT/IOXXEHUAX MMEHbKOBCKOro KynbTypHOro cnos (3.96 %), Tak U B MOYBEHHbIX
ropusoHTax. buogunbHble 3nemeHTbl ¢ochopa, Kanms, KapbOHATOB ¥ MapraHua WMeEKT
MOBbIWEHHbIE NOKa3aTen B BEPXHEM MOYBEHHOM rop. A6 C MOCTEMEHHbIM CHUXEHWEM UX
3HAYEHUA B UMEHbKOBCKOM Ky/nbTypHOM cnoe (tabn. 3).

Tabnuua 3
Table 3
BanoBoil XMUYECKUIA COCTaB NOYB Ha OTNIOXEHUAX UMEHbKOBCKOTO KY/NbTYPHOr0 CNos
Maknaweesckoro Il ropoguiia, % Ha NpoKa/ieHHY0 1 6eckapboHaTHYH HaBecKy (paspes 2M)
Thbe 8ro88 cifewwlcal coTposiiton ol 3013 on liie 6epo3ii3 ol lie lwenkoy cuiinral layer ol liie
Makla8/eeysky Il sellleten!, % on a calcTe6 an6 non-carbonale 3aTple (3eciion 2M)

FoOpu30HT 8 HO. A1O; Pe20s P.Os  Ti0. CaO MaO MnO Ka:0 K.0

[epHoBo-cnabokap6oHAaTHbIEe NOYBbLI HAa BEPXHE YaCTW UMEHbKOBCKOTO KylbTYypHOro cnost (113)

A6 63.36 11.36 3.64 0.47 0.51 2.93 191 0.07 0.84 1.91
A 65.84 12.37 4.06 0.33 0.64 2.20 2.04 0.08 1.09 181
ABca 66.23 12.64 3.80 0.25 0.52 1.97 2.27 0.05 1.02 1.86
1Ts 68.51 13.37 3.96 0.27 0.60 1.97 2.51 0.06 1.02 1.94
Tun 68.35 13.71 3.96 0.31 0.59 1.97 2.55 0.05 0.79 1.88

[JentoBnii NpUpoOLHOTo pasBMT A CpeaHel yacTn ropogunila
Aenosun - 68.13 13.51 391 054 055 1.97 2.28 0.08 0.71 1.82

Ona petanusaumm M YTOYHEHUA TEOXMMWYECKUX CBA3EH WM CPaBHUTENbHOro aHanmsa
NMPUPOAHBIX YCNOBUIA 6blTa MMEHbKOBCKMX MNOCENeHWA 6bln1 MCNONb30BaH MeToh pacuyeTa
reoOXMMUYECKNX KOIPPULMEHTOB HAa OCHOBE BAIOBOro XxMmMuyeckoro cocrtasa no O. Kelauack
[2003], Kesbii! n gp. [1997], Anekceey O.A. [2012] u gp. B HacToAwee BpemMsa 3TOT MeTOj
MCMONb3yeTCAa TakXXe ANA PEKOHCTPYKLMM naneocpefbl pa3BuTUA Pa3MUYHbIX apXeon0rmMyeckmnx
KynbTyp B ronoueHe [KanuHuH, Anekcees, 2013].

CoOTHOWEHMe oOKCupa TuTaHa K okcuay antomuHua 0.05 B  HUXHelW 4actu
MMEHbKOBCKOTO KY/IbTYPHOro c/iog ! T1 oTpaxaeT O4HOTUNHOCTb FEOXMMUYECKON 06CTAHOBKM,
yHacneLoBaHHOW OT feNBMA MNPUPOLHOro pasBuTMA. B BepxHeld 4acTu UMEHbKOBCKOTO
KyNnbTypHoro cnos !13 cooTHoweHune pacwupserca go 0.06, a B nouyseHHom rop. A - go 0.07,
4YTO MOXEeT CBUAeTeNbCTBOBATb O Typ6auMOHHbIX MNpoueccax, XapakTepHbiX ANA PasBUTUSA
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KyNbTYypHOro cfnos, a BNOCNEACTBMM OKasblBaTb BAUAHME Ha 06pa3oBaHMe MOYBEHHbIX
rOPU30OHTOB. OTN AaHHble UMEIOT OTHOLWeEeHUA K BennynHam ClA.

Feoxumunyueckunit koauumeHt CFA (Tbe Chetlcal Lliiex o! Aheraiion) 6bin NpeanoXeH
N 77, Kesblin [Kesblii, e! all, 1987], koTopblii npeAcTaBnseT cO60M BbIpaXeHmne

A"203

— X100
A”203+Ca0+Na2 O+K20

CIA noka3biBaeT COOTHOLWEHWE MNepBUYHLIX W BTOPUYHLIX MUHEPANoB B MNO4YyBax U
oTpaxaeT M3MeHeHMe YyCNoBMIA nNpeobpa3oBaHWs MepBUYHLIX MWHepanoB. [NS UMEHbKOBCKOTO
KynbTypHoro cnoa Maknaweesckoro Il ropognuwa koapgpuumneHt CIA nameHanca ot 66.41 % B
HVMXKHEW YacTu KynbTypHoro cnoa !'T71 go 64.46 % B BepxHei yacTtu cnoq !13.

Benuuuubl C!A B HMXHEWA 4YaCTW MMEHbKOBCKOTO KynbTypHOro cnod !Tl oTpaxarkT
Cy6rymMuaHble KNMMaTUyeckue YCNOBUSA, YHacnefoBaHHble OT 3Tama MPUPOLHOro pasBuTuUA
ropogmwa. 3HavyeHne C!A B BepXHEN YacTU MMEHbLKOBCKOTO cnos !'T3 moHu3nnocb o0 64.46 %,
BO3MOXHO, 3a cuyeT npokanos. [lMoHuxeHue kKoapduumeHtos CIA B npefenax MNOYBEHHbIX
reHeTMYyeCcKUX ropu3oHTOB OT 63.44 % po 56.39 % CBUAETENLCTBYET O BO3SMOXXHOM CHUXEHUU
KonnyecTBa ocagkos (tabn. 4).

KoagpdunumeHT oTHoweHna AbO3 Kk CaO+Ka20+K20+M8O 6bin npegnoxeH O.Kelallack
[2003]. ¥YkKa3aHHbIi KO3apuumeHT oTpaxaeT 60siee TryMugHble YCN0BMS (HOPMMUPOBaAHMUS
BTOPUYHbIX MUHEPANOB B HMXHUX cnoax !'T1 n MOCTENEHHOE CHUMXXEeHWEe TYMULHOCTU BO BpemA
o6pa3oBaHMA NOYBEHHOTO Npoduns.

OTHoweHua Ka20 k K20, Ka20 k AbO3, a takxe Ka20 + K20 Kk AbO3 n CaO+MpgO K
AbO3, oTpaxaloT LUHAMUKY pPacTBOPUMbIX COMel B Ky/lbTypHOM cnoe u noysax [mo Kelallack
2003]. B mepBOM cniy4yae, B HMXKHEW 4aCcTu KynbTypHOTo c¢fos !T1 npeob6nagaet akKymynsums
Kanus no CpaBHEHWID C HaTpuem, BO3MOXHO, 3TO CBA3aHO C Mpokanamu. B BepxHeli yactu
Ky/bTYpHOTO cnoda !T3 1 B nocnefyowWwmx NOYBEHHbIX TOPU3OHTaX OTMeYaeTca TpeHs cnaboro
yBenuuyeHms Hatpua. CouyeTaHume KanmMa UM HATPMA MO OTHOWEHWUK K  aJlOMUHUIO
cBuaeTenncTByeT 0 npeobnagaHnm A1203 B HWMXKHEN 4YacTu KynbTypHoOro cnoa !T1 nm
nocteneHHom yBenmyeHun Ka20+K20 B BepXHeN YacTu KynbTYpHOTo ¢n0f 'T3 © B NOYBEHHbIX
reHeTUYeCcKUX ropusoHTax. MogobHble MoKasaTenyu xapakTepHbl W ANS OTHOWEHWUW HaTpua K
aNlOMWHUIO, a TaKXXe KapboHaTOB KalbLMA M MAarHUA K antoMUHUIO.

KoathhmuneHTbl, XapakTepusyrowme OGUONOTMYECKY aKTUBHOCTb W MPOLYKTUBHOCTH
Mo4ys, pacCMOTpPeHbl Ha npumepe cooTHoweHud MnO k A1203, MnO k Pe203, koTtopble
BbIAENAKTCA CBOEOOpPa3HbIMM 3HAYEHUAMU. BenanmuyumHbl oTHoweHuin MnO k A1203 - 0.01
OfHOPOAHLI B npefenax KynbTypHoro cnofd !T ¥ nocnefyrouwmux MNOYBEHHbLIX TOPU3OHTaX.
OTHOWEHNA OCTaNbHbIX OKCMAOB (MapraHua K okcupay >kenesa - 0.04) cBUAeTeNbCTBYKT O
BbICOKON 6M0N0rMYeckoii akKTUBHOCTW W MOBbIWEHHOW MPOAYKTUBHOCTWM BEPXHUX FOPU3OHTOB
LepHoBO-cnabokapb6oHaTHbIX No4B (Tabn. 4). CooTHOWeEHUE MakpoanemeHToB 8102k K203, 8102
K A1203 n 8102 K Pe203 o03HayaeT MOBbIWEHWE MOMYTOPHbLIX OKWUC/AOB B WMEHbKOBCKOM
KynbTypHOM cnoe - !'Thbl T3, npu 3TOM yBefiMyeHne Nponcxonno, B OCHOBHOM, 3a CYET OKCcuaa
antomuHua (tabn. 4).

PekoHcTpykuna naneocpegbl Maknaweesckoro |l ropoguwia paHHero cpefHeBEKOBbA
OCHOBaHa Ha CBfA3N KO3((MMUUUEHTOB XWMUYECKOrO BbIBETPUBAHUA COBPEMEHHbLIX MOYB C
aTMoC(epHbIMUK ocagKamu.

B pesynbTate npogenaHHoi paboTbl Obila MonyvYeHa QYHKUUA NUHEAHONW 3aBUCUMOCTM
nokasatena C!A oT cpefjHerofoBOro KoamM4yecTsa 0CajgKoB:

CIrKO = 9.3 X C1A —179, c BennuyuHon K2 - 0.96.
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Tabnuua 4
Table 4
Feoxumunyeckne KoaMULMNEHTbI COBPEMEHHbIX MOYB HA OT/IOXKEHNAX UMEHbKOBCKOIO Ky/bTYPHOIO €0
Maknalueesckoe Il ropoguie (paspes 2M)
OeocbeTtoal coePiicien{3 oPT0 6 eT 3013 on 1be 6epo3ii3 oPlile !Tenkoy cuitnral layer
Maklasbeey3koe Il 3iie oPanbien! 3ellleten! (3eciion 2M)

ﬂ'epHOBO-Cﬂa6OKap6OHaTHb|e Nno4YBbl HAa UMEHbBKOBCKOM KY/bTYPHOM CJ/10€
A6 0.06 56.39 0.83 066 030 012 090 001 004 7.87 948 46.38
A 007 6143 0.95 092 030 015 074 00l 004 7.48 905 43.21
ABca 0.05 63.44 0.97 084 029 013 074 001 003 7.47 891 46.47
w3 0.06 64.46 0.97 080 028 013 075 00l 003 7.33 871 46.19
w1 0.05 66.41 1.02 064 024 009 074 00l 003 7.6 848 46.03
[entoBuin NnpupoLHOro pasBnTUS CPeaHel YacTu ropoguila
“Be;;" 0.05 66.71 1.08 059 023 009 070 00l 005 7.24 858 46.41

B pesynbTaTe npogenaHHol paboTbl HamMu 6bIIM cobpaHbl JaHHble, XapakTepusytolume
M3MEHYMBOCTb 0CafKOB B MWMEHbKOBCKUIWA nepuoj cyuwecrBoBaHus Maknaweesckoro |l
ropoaguwa. Ana HavyanbHoro noceneHunsa (!Tl) mx BenuuuHa coctasnsdetr 440 mm/rog (puc. 3).
MakcumManbHOe KO/SIMYEeCcTBO 0CafKOB MPUXOAUTCA Ha CPefHIOI YacTb ropoguiia NpuMpoaHOro
pasBuUTUA, pasfenaolWyo aHaHbUHCKME U MMEHbKOBCKME KYNbTYPHbIe C0M (HACbIMHbIE Cepun)
Maknaweesckoro Il ropoguwa: 445 mm/rog.

AHaNN3 PeKOHCTPYMPOBaHHbLIX BE/NMYUH OCafKOB B Mpefefiax BPeMEHMW CYL eCcTBOBaHUSA
NocCeNeHUs MMEHbKOBCKOM KYyNbTypbl CBUAETENbCTBYET O HEOAHOPOAHOCTM 3TUX MNOKa3aTeseil.
[Ona paHHero aTana cyuwectsoBaHus nocenenuns (!71) ypoeeHb 0cagKoB cocTasnsan 440 mm/rof.

Mpu 3Tom cnegyeT o6paTUTb BHUMaHWe Ha BeUYMHY KoapdpuuneHta CTA - 68.46 %,
XapaKTepHOro pAns no4yBoobGpasyluweid MOpoAbl NECCOBUAHLIX CYFNMHKOB, HE3aTPOHYThIX
aHTPOMOTeHHbIM BO3feiicTBMeM obutatenein Maknaweesckoro Il ropoguwa [/lomoB u gp.,

2018]. Pacuet ocafkoB Ha BpeMs (DOPMUPOBAHNA NIECCOBUAHBIX CYTIMHKOB NOKa3al Be/UYUHY
457 mm/ron. Takum o6pas3om, eCciM BeNUUYUHY 0CaAKOB 457 MM/rod NPUHATbL 32 KOHTPONbHYIO,
TO NpW CpaBHEHWU MNONYUYEHHbIX [aHHbIX MO Ocafkam B npegenax BPeMeHW CYL,eCTBOBAHUSA
Maknaweesckoro |l ropoguwa, Kpome HEOLHOPOAHOCTU, HabnwpaeTcAa TakKXXe W CHUXKEHMne
0cajgKoB B pasHol nponopuum (puc. 3).

MpuunHa NOJOGHOr0 HECOOTBETCTBUA PEKOHCTPYKUMU U3MEHUYUBOCTM 0CAfKOB KpoOeTcs
B aHTPOMOreHHOM, rflaBHbIM 06pa3oM, NMPOreHHOM BO3AEWCTBMM Ha MUHEPaNbHO-0pPraHnyeckume
KOMMOHEHTbl MOYBEHHOIW Macchl. Bbicokad TemnepaTypa o6ycnoBuia npeobpasoBaHue
(cTupaHue) B eCTECTBEHHbIX OpPraHOMWHEpPasbHbIX KONNOMAaxX «NPUPOAHOA MaMATU» YCNOBWUNA
BbIBETPUBAHMWSA NEPBUYHBIX U 06pa3oBaHUA BTOPUUYHBIX MUHEpPanoB. YeM 60nblle MPOKaNEHHbIX
NoO4YB B C/Oe, TEM MeHbWe UHDoOpMauum 06 yCNoBUAX BbIBETPUBAHUSA MEPBUUYHLIX MWUHEPANOB,
onpeaenalWUX 4OCTOBEPHYO PEKOHCTPYKLMIO MPUPOAHBIX YCOBUIA.

CkonfeHus yrna OT M0XapoB B CNOAX WMEHbKOBCKOrNO BPEMEHW nNpeacTaBasdoT
«bannacT», WCKaXawWnWin BeINYNUHBI TEOXUMMUYECKUX KOI((PUUMEHTOB U [JaHHble Mo
PEKOHCTPYKLUU NPUPOAHON cpedbl. XOTHA YroJib MOXET 6biTb HOCUTENEM Naneoreorpaguyeckoi
MHpoOpMaLMU, NpuU ero aHanause MOXHO ONpefennuTb MOPOAblI [epeBbeB, WCMNONb3YeMblX
HaceneHWeM B X03AWCTBEHHbIX Lenax [[ToHomapeHko u gp., 2015].
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Puc. 3. KonnyecTBo 0cagKoB U pUTMbl NOYBO0OOPA30BaHMSA B MEPUOS NPUPOLHOIO Pa3BUTUA U PaHHero
CpefHeBEKOBbA: 1 - 0CAAKU - PEKOHCTPYMPOBaHbl N0 KOIPHULNEHTAM XUMUYECKOTO BbIBETPUBAHUA U
LpYyrvmM nokasatenam; 2 - CpefgHerogoBas Temnepartypa 45 H0XXHOW NeCHOW 30HbI [XOTuHCKuUA, 1977]; 3
- puTMbl noyBoo6bpasosaHus no C.A. CbiueBoil [2010] (TeMHble MOAOCHI - CTagMM NOYBOO6Pa30BaHNUS,
CBET/Ible MPOMEXYTKM - CTafuun NUTOreHesa);

4 - MMoppasfeneHuns ronoueHa gaHo B mogngukaumm H.A. XoTuHckoro [1977]
pi8. 3. Tbe atoun{ oPprebipiiabon anii rby{b13 oP 30i1 PorTaiion itunng {be penoi oP na{ural
neyelopten{ anii {be Early Mbliile Age3: 1- Prebipitaiion - recons{ruc{ein by cbettoal Toea{benng
coePricien{3 anii o{ber Tiitoa{ors; 2 - Ayerage annunal {etpera{ure Por {be 3on{bet Pore3{ rone [Kboiinsky,
1977]; 3- Kby{bT oP30i1 PorTaiton accoriitg {o 8 .A. sycbeyoy [2010] (iiark baniiz- 3{age3 oP 301
Portaiion, bab{ T{eryas - 3{age3 oP H{bogenes13); 4 - subiiY13ton3 oP{be Holocene are glyen T {be
TovixProaiion oPK.A. Kbo{ynsky [1977]

PacyeT amMnauTyAbl CHUXEHWd BEeNWYMH O0CAfKOB B nMpefenax Ky/JAbTYypHOro cros
MMEHbKOBCKOI TOJ/WM HACbIMHOTNO Bana M0 CPaBHEHWID C KOHTPONAbHbIMU 3HAYEHUAMU
coctaBnsaetr 93.0-97.4 %. MWHMMaNbHbLIA YPOBEHb CHWXEeHWUS Konum4yecTtBa ocagkoB (97.4 %)
NMPUXOAMTCA Ha TONLWY MPUPOAHbLIX OTMIOXEHWUN, pPa3fenaloUy0 aHaHbUHCKME U MMEHbKOBCKME
HacbinHble cnon Bana Maknaweeskoro Il ropoauwa. B aTo Bpemsa He 6bI/10 NOXapoB, NPOLECChI
BbIBETPMBaHMA U M04YBOO6pa30BaHWS pa3BUMBaNNCb HA AHTPOMOFEHHbIX OTNOXKEHUAX MU
NpoAYKTax WX paspyweHus B Buae p[JentoBua. bonee uYem BOCbMMWUCOTAETHUW nNepuog
JeHYyLauMOHHbIX MNPOLEeccoB W 3aTeM (OPMUPOBaHWA MOYB Ha [AEN0BUANIbHbIX OTNOXKEHUAX
npegonpegenunn  BbiBeTpUBaHMe  06N10MKOB  MUPOreHHO-npeo6pa3oBaHHOW  MOYBbI U
cnoco6cTBOBasM MOBLIWEHUIO BEUYUH TEOXUMUYECKUX KOIDDULUEHTOB, ONpPesenstoLnx
KNMMaTUyeckne ycnoBmsa U3MEHEHUA MEPBUYHBIX MUHEPASOB.

MaKkcuManbHbii YPOBEHb CHUXEHWUS KONMYECTBA PEKOHCTPYMPOBAHHbIX O0OCafKOB
(93.0 %) npuxoAnmTCcA Ha 3aBeplialOlL Ml ypoBeHb WMEHbKOBCKOro mnoceneHusa (113) c¢
MoXKapoB [AepeBAHHbIX CTPOEHMA W o06MAMEM NPOKaNoB, XOPOLWO BbIAENAKLWUXCA
MOP(ONOrMYecKN NO OKPaCKe.

Ha puc. 3 nokasaHa JONOAHUTeNbHas PEKOHCTPYKLMSA BE/IMYNH 0CALKOB MO CPABHEHMUIO C
KOHTPO/IbHON TOYKOM (NeCCOBUAHbIE CYTIMHKN), 3aHVUXXEHHbIX M3-3a HAIMUYMA NPOKANOB.

CHMXeHMe BeNUYMHBI 0CafKOB, 3aUKCUPOBAHHOE B OBOPOHMUTENIbHBLIX COOPYXeEHUAX
(113) umeHbKOBCKOro BpemMeHu Maknaweesckoro Il ropoguuia, CBA3aHO C MCMNONb30OBAHUEM
MPOKAaNeHHOr0 MOYBEHHOIO MaTepumana Nnpum CTPOUTENbCTBE.

Tem He meHee, Ha 60osiee paHHMX mMaTepuanax (No3gHUn 6POH30BbLIN BeK) AN CpeaHero
MoBonxba 6Gblna BbiBNeHa TeHAEHUWUA TMNOHMXXEHWSA 0CafKOB B MNO34HEM TOJIOLEHE,
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cocTaBnsdowas 2.5% [boTtoy el al, 2017]. MOXHO nNpeanonoXuUTb, YTO B paHHeM
CpefHeBeKOBbe 3Ta TEHAEHLNA cOXpaHAnach.

Hopma coBpemMeHHbIX ocafkoB B PT cocTtaBnseT oT 460 fo 540 mm/rof, T.e. npesbiWwaeT
paccunmtaHHble (cM. puc. 3) Ha 50-80 mm. Ecnu ydecTb, 4To 3a nocnefHue 100 net npousoLwwno
yBennuyeHue ocafkos B CpegHem [lloBoskbe Ha 100-140 mm/rog [J/lomoB, 2012], TO MOXHO
rOBOPWUTb O JOCTOBEPHOCTM NPOBEAEHHbIX PEKOHCTPYKLMNA.

3aKknw4yeHune

3a Bpems cywectBoBaHuMa Maknaweesckoro Il ropoauwa rosnoueHosad MNouysa,
chopMMpOBaHHAA 4O PAHHErO XEeNe3Horo Beka, 6bifa 3HaUNTeNbHO Npeobpa3oBaHa U B paHHEM
CpeaHeBeKOBbe. Ha 3T0 yKa3bliBalOT cneaytoline HabnogeHNS:

- BblfenseTcs 4YyTb 60nee BbICOKOE (0OCTaTOYHOE) COfep)XaHue rymyca B npegenax
KYNbTYpPHOT O CNoSK;

- NOBbIWEHHAA CYMMa MOT/0UWEeHHbIX OCHOBAHUIA N eMKOCTb MOT/0WEHNA B KYybTYPHOM
CNoe No CpaBHEHWIO C COBPEMEHHbIMMW NOYBaAMMU;

- HEeBbICOKOE cofepXaHue Kapb6oHaTOB B npejefniax BepxHel 4acTh COBPEMEHHbIX MOYB U
HacbiMHOTO c/ios U 6onee Bbicokoe (9.71 %) - B OCHOBaHMU KynbTypHoro cnoa (!t1) moryTt
CBMAETEeNbCTBOBATL O MNpoLeccax BbilWenaynBaHUA YepHO3EMOB BO BpemMA WX MPUPOLHOTO
passuTus;

- pacnpefeneHve OKCMAOB HaTpWMA WM Kanusa yKasbiBalT Ha TypbauMOHHble NpPOLECChHI
MenKo3emMa KyNnbTYpHOTO C/08, O0OYC/IOBMEHHbIe aKTUBHOW XO03AWCTBEHHON AESTENbHOCTbIO
HocUTenel MeHbKOBCKON KNO;

- CHWXEHWe BeAMYUH TreoXmmuuyeckoro koathuumeHta CIA B BepxHelh yvacTu
KY/NbTYPHOrO C/fI0S U COBPEMEHHbLIX MOYB MOCENIEHMA CBA3AHO C MoXapamMu W npokanamu,
KOTOpble ONpeaenuan cTupaHue «NPUPOAHOIN NamATU» YCNoBWUI npeobpa3oBaHWA MepPBUUHBIX

MUHEPanoB..
B pesynbTaTe pacuyeTa KOAMYeCTBA 0CAAKOB B OT/IOXKEHWUAX MMEHbKOBCKOTO BPEMEHM
MaknaweeBckoro Il ropoguuia 6bina BbisiBI€HAa HEOAHOPOAHOCTb 3TWX MNoOKasaTenei; pAns

paHHero atana cyuwecTsoBaHus noceneHusa (!T1) ypoBeHb ocafkoB cocTaBnan 440 mm/rof, a
Ans Hacoinu Bana (!713) - 425 mm/rog. Mpu 3TOM MakcuManbHaa BefMynHa KoaduuneHta CIA
68.46 % xapakTepHa ANA  IECCOBWUAHbLIX  CYFNMWMHKOB, HE3aTPOHYTbIX aAHTPOMOreHHbLIM
BO3jecTBneM. PacyeT 0CagKOB Ha BpemMa (DOPMUPOBAHMA NECCOBMAHbLIX CYFIMHKOB MNOKasan
BeNUUYUHY 457 mMM/rof,, KOTOPY MOXHO MPWHATb 3a KOHTPONbHOE 3HayeHWe. MakcumanbHoe
KO/IMYeCcTBO pacyeTHbIX ocafkoB 445 wmwMm/rof, O6AM3KUX K KOHTPONbHOMY 3HayeHulo,
MPUXOLUTCA Ha Nepuoj BOCbMMUCOT/IETHErO NPUPOAHOro pasBuTUA ropoamnLla.

MpuynHa YMeHbLEeHNA BEeINYMH pPACYETHbIX 0CAfKOB KpOETCA B aHTPOMOTreHHOM
BO3[eMCTBUW Ha OpraHOMUHepanbHble KOMMNOHEHTbLl Norpe6eHHbIX NOYB. Bbicokasa TemnepaTypa
OT noXapos o06ycnosuna CTUPaHMe B ECTEeCTBEHHbIX OpPraHOMWHEPaNbHbIX KOMMIeKcax
«NPUPOAHOIM nNamATU» YCNOBWIA BbIBETPUBAHWA MNEPBUYHLIX MUWUHEPANoB, ONpeaenatoLWwmnx
[OCTOBEPHYH PEKOHCTPYKLMWIO MPUPOAHBIX YCIOBUIA.

PacueT amMnnuTyAbl CHWXEHWS BEeNNYWH O0CAAKOB B Npejenax MMeHbKOBCKOW TONLWM
cnoes (KynbTYpHbIX W HacbiNHbIX) Maknaweesckoro Il ropoguwa no CpaBHEHUIO C
KOHTPONbHbLIM 3HauveHuem cocTaBngaer 93.0-97.4 %. MMUHUMaNbHbIA YPOBEHb CHUXEHUA
Ko/imyecTtBa ocagkoB 97.48 % npuxoAuMTCcA Ha Nepuog npupoaHoro passmtua MaknaweeBCcKOro
Il ropoguwa (koHey Y/T'Y B. A0 H.3. - KOHel IY/Y B. H.3.), MaKCMMa/bHbI/i YPOBEHb CHUXKEHUS
ocafkoe 93.0 % nonagaeT Ha KYNbTYpHble CNOWM WMMEHbKOBCKOro noceneHusa (!t3) - 425
mMMm/rog. [MoBblWeHHble TemnepaTtypbl B AaHHOW cTaguu no4yBoobGpas3oBaHWS ONpegensanu
6naronpuATHbIe YCNOBUA L1 XXU3HU U Pa3BUTUA UMEHbKOBLEB.
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