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Asapos E.C.
MM, Mocksa)

MOCENEHYECKWE NAMATHUKW APEBHENLLNX CKOTOBOAOB
AMNMOXN PAHHEI'O METAJIJIA B TTYCTbIHHbBIX CTEMAX
FOIMO-BOCTOKA PYCCKOW PABHVHDbI: NMOAXOAbl U MOAE/IN. BN CBEPXY

Lienibio foKnaga Cny>XuT HEKOTOPOe 0600LLEHNE NMEIOLLMXCA TOYEK 3peHns Ha Cyllie-
CTBOBaHME W XapaKTep MOCENIEHYECKMX MaMATHUKOB B MYCTbIHHbIX cTensax HOro-BocToka
Pycckoli paBHUHbI B 6POH30BOM M paHHEM >Kefle3HOM Bekax. O606LeHme CTPOMTCA Ha Bblje-
NEHNN B Pa3NNYHbIX 0OBACHUTENbHBIX MOAENAX MOCEe/IeHYECKOW CUCTEMbI OCO6EHHOCTEN mC-
Mo/b30BaHNA NPOCTPAHCTBa, pe/bedha 1 NPMUPOLbI MECTHOCTU APEBHUMM 06LLECTBaMU CKOTO-
BofoB. Camy MOZeNn, B CBOKO OYepefpb, CTPOATCA Ha PasMyHbIX MOAXOAax B ONpejeneHuu
CUCTEMbI XXM3HEOOECMeYeHNs N OLEHKM 3KOHOMUYECKOro Yykaja OO6LLEecTB, HacensBLunX
Ca/lbCKO-MaHbI4YCKME CTemnu.

B 3aBucHMOCTV OT BbIGOpa TOrO UM MHOTO MOAXO0AR, Ha NEePBbINA NIaH BbICTYNAOT pas-
Hble OCOGEHHOCTM NPOCTPAHCTBA W pefnbedha, U ONPefenseTcs X BaXHOCTb. Tak, Harnpumep,
A1 Bblnaca CKoTa HeobXoAVMbI NacTOULLHbIE MPOCTPAHCTBA, KOTOPbIE, B 3aBUCUMOCTM OT Ce-
30Ha, MOTYT pacronararbCa B pasHbIX TOMOrpauyueckmx ycrosuax. Ha npogyKTMBHOCTbL U Mo-
Ne3HOCTb NacTbully B pa3Hble Ce30Hbl BMAIOT Takue napameTpbl Kak BaXHOCTb, YPOBEHb
CHEXHOro MoKpoBa, Ha/Mume BeTpa, KOMMYECTBO CO/IHEYHOrO CBETA W MNp., KOTOPble B CBOK
oyepefib MMEIOT 3aBUCKMMOCTb OT pefibeda MEeCTHOCTW. i ncciefoBaHns NOCiesHEro ¢ rnomo-
weto MMC cTpoutcs uudposas MoLesib MOBEPXHOCTU, KOTOpas 3aTeM aHa/IM3UpyeTcs B Xoje
nomncka Hambosnee 61aronPUATHLIX MECT KaK 471 Be4eHUs MacTOMLLHOMO XO035iCTBa B pasHoe
BPeMs, TaK 1 i1 YCTPOMCTBA KPATKOBPEMEHHbBIX CTOSIHOK, PACMONOXEHHbIX HEMOAANEKY.

Mpwn conoctasneHnn faHHbIX 0 Hanbosiee 61aronNPUATHLIX MecTax AJif Bbinaca v CTos-
HOK C pa3/IM4HbIMU MOAX0LaMMN MpY OnpefeNneHn Tuna Xo3ancTea CKOTOBOAOB (CE30HHOCTb,
OTrOHHOE, KOYEBOE ¥ MP.) MOXKHO BbIAENTL Pa3/INYHbIE MOLENW UCMO/Mb30BaHNSA OKPYXKatoLLe-
ro NPOCTPaHCTBa APEBHUM YeNoBeKOM. [poBepKa Takux MOZeNei apxeonormyecKumm rccre-
[0BaHUAMW Ha MECTHOCTY C NMPYMEHEHUEM KOMIM/IEKCOB eCTECTBEHHOHAYYHbIX METOZOB N03BO-
NAeT NOCTaBWUTb BOMPOC O CUCTEME paccefieHnst ApPeBHENLX CKOTOBOLOB 3MOXU PaHHEro me-
Tasina B NYCTbIHHbIX CTensx KOro-BocToka Pycckoi paBHUHbI, MOCeNeHYECKMe NaMATHUKN KO-
TOPbIX [0 CUX NOP MPaKTUYECKM HEN3BECTHBI.

Azarov E.S.
(State Historical Museum, Moscow)

HABITATION SITES OF THE EARLIEST PASTORALISTS OF THE EARLY METAL
AGE ON THE DESERT STEPPES OF THE SOUTHEAST RUSSIAN PLAIN:
APPROACHES AND PATTERNS. BIRD’S-EYE VIEW

This paper aims at a certain generalisation of present-day views on the character of habita-
tion sites on the desert steppes of the southeast Russian Plain in the Bronze and Early Iron Ages.
The generalisation is based on the discernment of characteristic traits of organizing space and al-
tering the land by early pastoralists in various conceptual frameworks. The frameworks them-
selves are constructed, in their turn, on different approaches to the evaluation of the life-support
system and economic structure of the societies having inhabited the Sal-Manych steppes.

In deciding on a particular approach different characteristics of space and relief are
brought to the fore. Thus, herding requires pastures that can be located in different topographic
conditions according to the season of the year. Productivity of pastures is influenced by such
factors as humidity, blanket of snow, winds, the sunshine, etc., depending, in their turn, on the
relief. To study the latter with the aid of GIS a digital model of the surface is elaborated and
then analyzed in search of the most favourable places both for herding in different seasons and
for short-time encampments nearby.



While comparing the data on the most favourable places for herding and encampments
with different approaches to the economy of pastoralists (transhumance, nomadic, etc.) different
patterns of the environment exploitation can be distinguished. Verification of such models by
archaeological fieldwork using scientific methods raises the question of the pattern of the spread
of the pastoralists of the early Iron Age whose habitation sites have been practically unknown
on the desert steppes of the southeast Russian Plain.

Be3gyaHbiii B.I"., Pagtow O.A.
(A PAH, Mocksa)

NCCNEJOBAHVNE MATHUTOMETPUYECKVMU METOOAMUW T'PYHTOBOIO
MO MJIbHVNKA HEPHAXOBCKOW KYJ/IbTYPbI NEHbI
(noc. m. K. TMBKHEXTA) B KYPCKOW OBJIACTW

MOrunbHVKY YepHAXOBCKOW Ky/bTypbl IPYHTOBbIE, 00bIYHO pacrosaratoTcs Ha CK/I0HaxX Teppac
B6/M3M OT NOCE/IEHWIA, 3a4aCTYHO BbILLE OT HUX. MOL06HbIE NAaMATHUKM PEAKO 06HaPYXKMBANCHL TPaaW-
LIMOHHBIMM Criocobamm apxeoniornyeckyx passefok. Ha Slesobepexkse [JHenpa 1x U3BecTHO cBblLLie 60.
HavimeHee 13yyeHbl MamMATHYKIN Ha CeBEPO-BOCTOUHON rpaHuLie KynbTypbl B Kypckom Mocembe.

MorunbHuK y nocenenuns Mexbl (noc. M. K. JInbkHexTa) Ha rpaHuue J1broBCKOro u
KypuaToBCKOro panoHoB 6bla OTKpbIT B 2005 . OAHUM M3 aBTOPOB COBMECTHO ¢ A.A. KaTyHu-
HbIM 1 [].B. PyKaBULLHMKOBbIM; MepBoe norpebeHne obHapyXeHo n packonaHo B 2008 r. Mo-
rMNBHYK pacronaraeTcs Ha pacnaxmsaemom nose B 200 M OT pyubs.

YunTblBas BbICOKYHO 3(PEKTUBHOCTb MarHUTOMETPUYECKON CbeMKU, MPUMEHEHHON Ha
noceneHMn TeHbl ¥ NOLTBEPXKAEHHOW apXeonormyeCKMMU WUCCNefoBaHUAMU, GbIN0 peLleHo
MPOBECTM NOAOOHBIE U3bICKAHUA Ha TEPPUTOPUN MOTUIbHUKA. [na reoranyeckoro mnccnemo-
BaHWsA MPUMEHANCSA MPOLECCOPHbIV 0Bepxay3epoBCKuUiA fatumk POS-2 B ero rpagreHToMeTpu-
YeCKON (ABYXKaHaNbHOW) MoandrKaummn. MNpoBoAMNOCL U3MePEHWe BEPTUKA/IbHOTO rpajueHTa
(2 M) MarHuMTHOro nosiA 3eM/IN Ha y4acCTKax WCC/efoBaHWUsA, BbICOTA HVXKHErO JaTyvka Hap,
[OHEBHOM noBepxHOCTbIO cocTaensna 0,3 M. CpefHee MarHWTHOe Mosie [AHHOrO pervoHa —
51000 HTA. NccnepoBaHWe BEOCh MYTEM HEMPEPLIBHON CbeMKM, BPEMS KaXKOr0 (PU3NYECKOro
HabnogeHns — 1/2 cek, YTO MO3BOJIAET NOMYUYUTH 3HAYEHWUSA TPALMEHTa MarHWTHOrO Mnoss C
YL,0BIETBOPAIOLLEA TOUHOCTLIO £0,05 HTN/2M.

B 2009 r. B.I'. Be3gyaHbIM 6blna caenaHa nepeas cbemka nnowagsto 0,25 ra, B 2011 r.
pocHaTo ewle 0,5 ra. MpeasaputenbHble pesynbTaTbl MPOLEMOHCTPUPOBAIN, YTO Hambonee ag-
(heKTVBHBIM METOZIOM SB/IIETCA CbeMKA C NPOXOAamMu He MeHee yem yepe3 0,5 M (nepsblid 13
Y4acTKOB Obl/1 OTCHAT € NpPoxogom 4yepes 0,25 m). CbeMka yepe3 1 M, K COXaNeHWIo, AaeT ns-
NVILLIHE amMOP(HbIe CTPYKTYPbI, KOTOPble MOTYT [OCTOBEPHO WHTEPMNPETUPOBATLCA TOMBKO A1
6onee KpynHbIX MO pa3Mepam NnocefieH4ecknx 06bEKTOB. B Xoe MarHUTOMETPUYECKON ChEMKU
HaM ya/10Cb BbISBUTb MPEANOIOXMTENbHYIO 3aMafHYI0 rpaHuLy MoruibHuKa. Mpegsapurtens-
Hble BbIBO/bI Fe0N3NYECKMX UCCNIE[0BaHUIA NOATBEPXKAEHbI PACKOMKaMU.

Bce BbIfiBNeHHbIe norpebeHns NpeAcTasnanm cobo Kpemauym nog BepXHUM NaxoTHbIM
CNoeM YepHosema. Packonkamu o6ueid nnowagsto 200 KB. M Oblfi BbISIBNIEH HACbILLEHHbIV
Ky/IbTYPHbIW C/IOM Ha TEPPUTOPUM MOTU/IbHUKA, & TakXKe MHOrOYWC/eHHble 3arnyb/eHHble B
MaTepyK 06BLEKTbI, O4EBUAHO CBSA3aHHbIE C HUM. Ha NMoBepXHOCTM cobpaH XapaKTepHbIi Nogb-
eMHbI MaTepuan. bblin n3yyeHbl B 06LLEIA CNOXHOCTY TpX NOrpebeHns no obpsaay Kpemauuu,
KOTOpble HEMoCPeACTBEHHO MarHUTHON CbeMKOM BbISiB/IEHbI ObITb HE MOTYT, OZHAKO AiMbl NPO-
CMIeXXUBINCH [OCTATOYHO TOYHO. [Mocne nepBoro arana CTalo OYEBUAHO, YTO MEXAY yYacTKa-
MW Ha norpe6asibHOM MoJie CYLLEeCTBYIOT 3HaUYUTE bHbIE PAa3NNYMA; ABHO BbIAENANCA YYaCTOK C
60MbLUMM KOMIMYECTBOM aHOMa/IMIA MarHUTHOMO MONA OTHOCUTENbHO CN1aboHAChILLEHHOrO Npo-
CTPaHCTBAa, PaCcroIOXEeHHOro PAL0oM.

B nekabpe 2016 r. npov3BefieHa NOBTOPHAA CbeMKa NoLagpio 1 ra, Kotopas okasanacb
Havnbonee pesynbTaTUBHOW. Y janoch YTOUYHUTL BOCTOUHYHO W 3anafiHyto rpaHuLLbl MOTU/IbHUKA.
Ha nony4yeHHbIX MarHATOrpaMmMax YeTko Hab/oAaeTca CKOMeHWe aHOMa/IMIA Ha y4YacTke pas-
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mepamu He MeHee 70 x 100 M, MPofo/KatoLLEeecs B CEBEPHOM W1 HOXXHOM Hanpas/ieHUsX 3a npe-
[enbl OTCHATOrO y4yacTka. C y4eTOM MarHMTHOIO CK/IOHEHWs B flaHHOM pernoHe (11° K 3anagy),
CKONJIeHVe aHOMa/INiA OPUEHTMPOBAHO Ha reorpagnyeckumin cesep (MONSAPHYHO 3Be34y) 1 pacno-
NOXEHO [ABYMSA NapasiefibHbIMU NM0n0caMu, ¢ 4OCTATOYHO MYCTbIM MPOCTPAHCTBOM NOCepeu-
He. /3BeCTHble YepHAXOBCKME MOTW/bHWKMW, WUCCMEf0BaHHbIe KPYMHbIMW M/OWaAaMm, 4acTo
MMEKT NOAOBHYIO CTPYKTYPY 3aXOPOHEHNIA.

Takum 06pa3om, nepsbIid OMNbIT PaboT, NPOBeAEHHbIX B POCCUM HA FPYHTOBOM MOTU/IbHU-
Ke NOo3AHeprMCKOro BpeMeHM, PacrooXKeHHOM B 30He MOLLHbIX YePHO3eMOB, JOCTATO4HO Y/a-
YeH W NO3BOJIAET NCMO/b30BATL Er0 A4/11 TOYHOIO BbISIB/IEHUSA HE TO/IbKO MOCEeNEHYECKNX 06beK-
TOB, HO M apeasioB MOTU/IbHUKOB.

Bezdudnyi V.G., Radyush O.A.
(Institute of Archaeology RAS, Moscow)

MAGNETOMETRIC INVESTIGATIONS OF PENY
(KARL LIEBKNECHT TOWNSHIP), A GROUND CEMETERY
OF THE CHERNYAKHOV CULTURE IN THE KURSK OBLAST

Cemeteries of the Chernyakhov culture are usually located on the slopes of terraces near
settlements, often higher than the latter. Such sites were but rarely discovered by the traditional
methods of ground survey. Over 60 such sites are recorded o the Left Bank area of the Dnieper.
Those on the northeast boundary of the culture in the Kursk area of the Seim basin have not
been adequately explored.

A cemetery near the Peny settlement (Karl Liebknecht township) on the boundary be-
tween the Lgov and Kurchatov districts was discovered by one of the present authors in coop-
eration with A.A. Katunin and D.V. Rukavishnikov in 2005. The first burial was found and ex-
cavated in 2008. The cemetery is located in a ploughed field 200 metres away from a brook.
Given the high efficiency of the magnetometer survey of the Peny settlement substantiated by
archaeological investigations, it was decided to carry out a similar survey in the cemetery. A
processor Overhauser sensor POS-2 in its gradientometric (two-channel) modification was used
for the geophysical investigation. The vertical gradient (2 m) of the earth magnetic field in the
areas under study was gauged, the height of the lower sensor above the day measured 0.3 m.
The average magnetic field of this region is 51 000 nTI. The investigation was carried out by
means of uninterrupted survey. The time of every physical observation was %2 second which
enabled us to obtain the values of the gradient of the magnetic field with an adequate precision
of £0,05 nT1/2m.

In 2009 V.G. Bezdudnyi surveyed the pilot plot 0.25 ha in area and in 2011 0.5 ha more
were surveyed. Preliminary results have shown that a survey with runs at intervals of 0.5 metres
is the most effective (the first plot was surveyed with runs of 0.25 metres). A survey at intervals
of 1 metre provides unfortunately excessively amorphous structures which can be adequately
interpreted only for larger habitation sites. In the course of the survey we succeeded in locating
the inferred western boundary of the cemetery. Preliminary conclusions of geophysical explora-
tions have been substantiated by excavations.

All the pinpointed burials were cremations covered by the upper plough layer of cher-
nozem. Excavations covering 200 square metres in area have revealed a rich occupation deposit
in the cemetery as well as numerous related objects in the virgin soil. Typical stray finds were
found on the surface. Three cremation burials unidentifiable by magnetic survey were found
while pits were located fairly adequately. After the first phase of investigation it became clear
that between areas of the burial ground differ greatly; an area with a large number of anomalies
with regard to the neighbouring space with their lesser densities stands out.

In December 2016 a second survey of one ha was carried out. It proved to be the most
profitable. We succeeded in determining the east and west boundaries of the cemetery. The
magnetograms obtained clearly show a cluster of anomalies in an area measuring at least 70 x
100 m continuing north- and southwards beyond the surveyed area. Given variation in this re-
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gion (11° to the west), the cluster of anomalies is oriented to the geographical north (the North
Star) and runs by two parallel strips with a relatively empty space between them. The known
Chernyakhov cemeteries investigated by large areas often show the same pattern of burials.

Thus, the first attempt at magnetometric investigations carried out in Russia in a ground
cemetery of the Late Roman time proved to be fairly useful. This method can be used for loca-
tion not only of habitation sites but of areas of cemeteries as well.

Bonrywesa H.3., Kasakos 3.2., Masypkesuy A.H.
(TeockaH, CM6ry, ra; C.-Merepbypr)

OB30P BO3MOXXHOCTEW MPUMEHEHNA ®OTOMPAMMETPUYECKOIO
METOJA B COBPEMEHHbIX APXEO/TOIMMYECKUX U3bICKAHNAX

Ha coBpeMeHHOM 3Tarie pa3BuTWA UCCeJ0BaHNS B apXeo/orMyYecKom HayKe peaKo 06Xo-
AATCA 6e3 peasIMCTUYHBIX METPUYECKMX TPEXMEPHbIX MOZesell n3yvaemMblX 06bEKTOB UM MeCT-
HOCTWU. OIHUM M3 OCHOBHbIX METOZOB ANA peanv3aLmmy Takou 3afaduu MOXeT ABNATLCSA (POTO-
rpaMMETPUYECKUNIA MeTOL, — CO3LjaH1e MOZENIN HA OCHOBE CHUMKOB 0ObeKTa.

[ns peaMCTUYHON Mofieny OTAeNbHOro 06beKTa — packomna, HaxoAKN — [OCTAaTOYHO UC-
No/b30BaTh 06bIYHYHO LM(POBYIO Kamepy. Ho anisi co3faHus opTogoToniaHa, LMgposoi moge-
N MecTHoCTW unm penseda (MM n LLMP) xenatesibHO NOMUMO CHUMKOB M0J1y4aTb UX KOOp-
AvHaTbl. Ceilvac BefyLM MeTOZLOM A1 peLleHns 3TOM 3alaun ABNAETCA aspohoTOChEMKA C
1CNoMb30BaHNEM GeCNUNOTHBIX NeTaTeNbHbIX annapatos (BIMJ/1A). B 3aBUCMMOCTM OT XapakTe-
PUCTVK annaparoB W 1U3y4aeMO MECTHOCTW, OHW MO3BONSAKOT MONYYUTb BCE HEOOXOAVMbIE Ma-
Tepuasibl 3a [JOCTATOYHO KOPOTKWIA Nepuoj BPeMEHW, Ha OCHOBE KOTOPbIX, B pe3y/ibTate oTo-
rpaMMETPUYECKO 06paboTKM, MOryT ObiTb MOMyYeHbl BbICOKOAETa/bHbIE OPTO(OTOMaHbI,
LLMM n LIMP, a Takxe nogpo6Hble TpexXMepHbIe MOLENN.

CoBpemeHHOe nporpaMmHoe obecneyeHvie (IMO) Mo3BoSET NPOBOAUTL HEOOXOAMMYHO
06paboTKy MPakTUYeCKN MOIHOCTLIO B aBTOMATUYECKOM PEeXMMe (aBTOMAaTU31pOBaHHOCTb 3a-
4acTytO 3aBMCUT OT KayecTBa UCXOLHbIX MaTepuanoB), 3HaUMUTENIbHOr0 PyYHOro BMeLaTe bCT-
Ba TpebyeT TO/bKO J0paboTKa TPeXMEPHbIX TPUAHTYNALMOHHBIX MOAeNel OTAe/bHbIX 06beK-
TOB [0 HEOOXOAMMOMN AETaNbHOCTU U KauyecTBa TEKCTYpbl. [PUMEPOM TaKoro 0Te4eCTBEHHOIO
MO asnsetca Agisoft Photoscan — XOpoLIO 13BECTHbLIN Kak B HaLLEi CTpaHe, TaK Uy 3arpaHuny-
HbIX NO/Ib30BaTE/EN.

Takum 06pa3om, Bpems MOJSyYeHUs MaTepuanoB [ AaSibHEMLLNX apXeosiornyeckux
M3bICKaHWIA 3HAYNTE/NbHO COKPALLAETCA B CPABHEHWMN C KNACCUYECKMMM (hOTOrpamMmMeTpUYeCKu-
MW MeToAaMu, TPebYHoLMMM PyUHOM 06paboTKM 1 BONbLUMX BPEMEHHbIX 3aTpar.

B goknage npuBOAUTCA HECKO/IbKO NMPUMEPOB MCMOMb30BaHWA MOLOOHOro aBToMaTusm-
POBaHHOr0 (HOTOrpaMMETPUYECKOrO MeToAa Npu paboTe, Kak C OTAeNbHbIMM 06beKTaMu, Tak 1
C M3y4YaeMbIMU yHacTKamy MeCTHOCTU. [okasaHbl BO3MOXHble CNOCco6bl fanbHenweli paboTbl ¢
nony4YaeMbiMK pe3ynbTaTamv (COBMELLEHMe C MaTepuanamu Apyrnx BuaoB paboT, reomHhop-
MaLMOHHbIV aHanmns).

Volgusheva N.E., Kazakov E.E., Mazurkevich A.N.
(Geoscan, St.-Petersburg University, State Hermitage; St.-Petersburg)

A SURVEY OF THE APPLICATION OF THE PHOTOGRAMMETRIC METHOD
IN MODERN ARCHAEOLOGICAL INVESTIGATIONS

Present-day archaeology can hardly do without realistic metric three-dimensional models
of sites or landscape. The photogrammetric method, i. e. the creation of a model from photo-
graphs of the object, is one of the key methods for handling this issue.

A standard digital camera can be used to make a realistic model of a separate object such
as a site or a find. Yet to devise an ortophotoplan, a digital model of landscape or relief (DML
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and DMR), it is desirable to obtain, besides photographs, their bearings. At present this goal is
accomplished mostly by aerial photography from drones. Depending on the characteristics of
these aircrafts and the landscape under investigation they enable us to get all the needed materi-
als in a relatively short time span. Then by means of the photogrammetric processing of these
data comprehensive ortophotoplans, DML and DMR as well as detailed three-dimensional mod-
els can be elaborated.

Modern software makes the necessary processing almost automatically directed depend-
ing on the quality of source materials; only further elaboration of three-dimensional triangula-
tion models to increase their sophistication and texture quality requires manual intervention. An
example of Russian software of this kind is Agisoft Photoscan which is widely known both in
this country and abroad.

Thus, materials for further archaeological investigations can be obtained much quicker in
comparison with the traditional time-consuming photogrammetric methods requiring manual
processing.

This paper gives some examples of the application of the above-mentioned automated
photogrammetric method to both separated objects and certain areas. Possible ways of the treat-
ment of the results obtained, e.g. their correlation with those of other kinds of investigations and
their geoinformational analysis, are indicated.

ranHynnvH N.W., YcvaHos B.M.
(WA AH PT, K®Y; KasaHb)

OLIEHKA COCTOSAHUA CPEJHEBEKOBbIX FOPOANLL, C UCMOIb30OBAHVEM
JAHHbBIX AVUCTAHLMOHHOIO 30HANPOBAHWS (MPEABOJIXKBE PT)

B HacTosLmMiA MOMEHT Ha Tepputopun Pecny6nmkun TatapctaH (PT) 3admkcmpoBaHo 65
rOPOAMLL, MMEHBLKOBCKOW KynbTypbl 1 121 ropoauiie nepuoga Bomkckoi bonrapum, koTopble
HaXOAATCA BO BCEX OCHOBHbIX NMPUPOAHO-reorpadmuecknx paioHax Bonro-Kambs (Mpegkambe,
MpeaBOMKbE U 3aKambe), a TakXKe NPaKTUYECKN BO BCEX aAMUHUCTPATUBHbIX paliioHax PT.

HecmoTps Ha TO, 4TO ropogmila Ha TeppuTopun PT [OBOSIbHO XOPOLLO MU3YyYeHbl, B pe-
VIOHe OTCYTCTBYET CMCTEeMa OLIEHKMN BO3/ECTBUSA aHTPONOreHHbIX 1 3K30r€HHbIX MPOLLECCOB 3a
nepuoz ¢ MOMeHTa 06HapyXXeHUst 06beKTa, NPUBOAALLENO K Pa3pyLUEHUIO NaMATHWUKA UK 3Ha-
4nTeNbHOM TpaHchopmaLmeld ero obnmka. Kpome Toro, 0TCYTCTBYHOT METOAUKM KONNYECTBEH-
HOM OLIEHKM NO U3MEHEHUIO NJOWaan namAaTHUKa. [oaToMy rnaBHOM paccMaTpuBaeMoii HaMu
npo6/1eMoii ABNSETCA CO3[aHNe CUCTEMbI aHan3a HapyLLEHHOCTW TePPUTOPUM PACTONIOKEHUS
06beKTa KyNbTYPHOro Hacneams (NaMATHUKA apxeonorunm).

B kauecTBe 06BLEKTOB MCCMeA0OBaHMSA BblbpaHbl ropoguiia Mpeasomkbs PT (11 06bek-
TOB). TaK Kak 60/bLIas 4acTb UX PacronoxeHa Ha beperax pek, HEO6X04MMO reomopdosoru-
YecKoe OnucaHve MecTa pasMeLLeHns NaMATHUKOB C Lie/ibi0 OLEHKM pUCKa X paspyLleHuns ec-
TeCTBeHHbIMU npoLieccamu. MoCcKo/MbKY, HaunHasa ¢ cepeuHbl XX B., MOBCEMECTHAA pacrnaLlka,
Mefnopaumsa, akTMBHOE CTPOUTENLCTBO WU MP. MPUBEAN K 3HAYNTENILHOMY M3MEHEHUIO BHELLHeE-
ro o6nvKa NaMATHUKOB, a HepPeaKo — K MX MOMHOMY MCYE3HOBEHMIO, TPEOYeTCs OLieHKa ponu
AHTPOMOreHHOro (PaKkTopa B paspyLLEHVN MaMATHUKOB apXeosiorun.

B nccnegoBaHum peLaeTca pag, IornMyeckn B3aMMoCBA3aHHbIX 3afau:

— pa3paboTka METOAUKY AeLLNpPUPOBaHMA 1 KapTorpadrpoBaHMs Mo Marepuasam aspo-
(DOTOCHEMKWN PasHbIX /IeT N KOCMUYECKMX CbEMOK BbICOKOIO PaspeLleHuns apXeonornyeckmnx
NaMATHUKOB (FrOPOAWLL) C OLEHKOW AUHAMUKMK paspyLUeHus 3a nepuog ¢ 1950-x no 2010-e ro-
abl;

— PEKOHCTPYKLWSA 06/IMKa YTpaveHHbIX U paspyLLaeMblX FOPOAMLY, NO AaHHbIM apXuB-
HOWA a3POCHEMKMU;

— pa3paboTka CTPYKTYpbl Creuuann3mpoBaHHol MIC oueHKM pUCKOB, KapTorpadmue-
CKOe OTOOpaXkeHVie pe3ynbTaToB UCC/ef0BaHUA Yepe3 CO3faHne KOMM/EKTa 3/1EKTPOHHBIX Te-
MaTUYeCKMX N aHIMTUYECKNX KapT Ha PErvioH UCCnefoBaHNs;
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— NONEBble UCCNEA0BaHUS C LIENbIO OLEHKN aKTyaslbHOrO COCTOSIHWSI NaMATHUKOB U Bbl-
SIBNEHNS (PaKTOPOB HEraTUBHOIO BO3AENCTBUS C NPUBIEYEHNEM COBPEMEHHBIX TEXHOMOTUIA;

— MaTeMaTUKO-CTAaTUCTMYECKas OLiEHKa (hakTOPOB BO3AENCTBUS 1 KONMYECTBEHHAS OLIEH-
Ka COCTOSIHVS NaMSTHUKOB;

— BbISIB/IEHVE MPOCTPAHCTBEHHbIX B3aMMOCBSI3e U PErvoHaibHbIX 3aKOHOMePHOCTEN
TpaHc(hopMaLMK CPeAHEBEKOBbLIX FOPOAULL, COBPEMEHHBIMM 3K30TEHHbIMM MPOLIECCaMN U B YC-
NOBUSIX MHTEHCUBHOTO 3eMNEMO/b30BaHNS;

— pa3paboTka peKoMeHAaLMIA N0 NPOBEAEHNI0 OXPaHHO-CNacaTe/lbHbIX MEPONPUATUIA.

B pesynbTaTe BbisSiBNEHbI NPUPOAHO- U aHTPOMOreHHO-06YCOBNEHHbIE MPOLECCHI, OKa-
3bIBalOLLIME HEraTUBHOE BO3AENCTBME HAa 06BLEKTBI KY/IbTYPHOIO Hacneaus. B pamkax AaHHOro
MCCeaoBaHUs ONPeAEeNsoTCA NAOLWAAHbIE N3MEHEHNS (HOPM FOPOAWLL, CTeNeHb MX paspyLue-
HUS, hopMa YTpayeHHbIX NaMATHUKOB. C MOMOLLbIO COBPEMEHHBIX METOAOB MOHUTOPUHTIA Gy-
[IET BbISIB/IEH BKNa/, Pa3NnuHbIX (hakTOPOB BO3AEICTBIS 1 NPOBEAEHA OLEHKaA yllep6a, HaHOCK-
MOr0 NaMATHUKaM apXeosoruu.

B wnTore, BnepBble ANs TEPPUTOPUMN UCCNEAOBaHUS NNAHUPYETCA YCTaHOBUTb PUCKM A/1s
KaXX[[0ro apXxeo/ornyeckoro namsTHYKa 13 3an1aHMpPoBaHHbIX K UCCNeA0BaHUIO.

Gaynullin L.1., Usmanov B.M.
(Institute of Archaeology of the Academy of Sciences of the Republic of Tatarstan;
Kazan State University; Kazan)

EVALUATION OF THE STATE OF MEDIEVAL SETTLEMENTS FROM REMOTE
SENSING (CISVOLGIA OF THE REPUBLIC OF TATARSTAN)

As of now, 65 settlements of the Imenkovo culture and 121 settlements of the VVolga Bul-
garia time have been recorded in the Republic of Tatarstan (RT). They are spread over all the
major natural-geographic areas of the Volga-Kama basin, i.e. Ciskamia, Cisvolgia and Tran-
skamia, as well as over almost all administrative districts of RT.

In spite of the fact that habitation sites in Tatarstan have been fairly well investigated,
there is no system of evaluation of the impact of anthropogenous and exogenous processes on
the object since its discovery leading to its destruction or a substantial transformation of its out-
look. Moreover, there are no methods of estimation of the change of the area of a site. Therefore
we focuse on the creation of a system of analysis of the infringement of an object of the cultural
heritage, resp. an archaeological site.

The investigation is concerned with 11 settlements of Cisvolgia of RT. Since the major-
ity of them are located on river banks, a geomorphological description of their location is nec-
essary to estimate the possibilty of their destruction by natural processes. Considering that
since the mid-20™ century ploughing, development, etc., have transformed the outlook of the
sites and sometimes led to their complete annihilation, the anthropogenous impact should also
be evaluated.

The study tackles a number of logically interlocking issues, i.e.:

— The elaboration of the technique of deciphering and mapping from heterochronous ae-
rial photographs and high-resolution space photography of archaeological habitation sites with
the estimation of the dynamics of destruction from the 1950s up to the 2010s;

— The reconstruction of the outlook of destroyed or being destroyed settlements from ar-
chival aerial photographs;

— The elaboration of a specialised GIS for the evaluation of risks and cartographic reflec-
tion of the results of the study through the creation of a set of electronic thematic and analytical
maps for the region under investigation;

— Fieldwork aimed at the evaluation of the actual state of sites and the detection of the
negative impact with the use of modern technologies;

— A mathematical-statistical estimate of impact factors and a quantitative estimation of
the state of sites;
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— Tracing of spatial interrelations and regional patterns of transformation of medieval
habitation sites under the impact of modern exogenous processes and in conditions of intensive
land utilisation;

— The elaboration of recommendations for rescue measures.

As a result, natural and anthropogenous processes having a negative impact on the cultural
heritage were revealed. The study considers changing of the area of settlements, the degree of their
destruction and the form of lost sites. The modern means of monitoring will enable us to determine
the contribution of different kinds of impact and to estimate the damage to archaeological sites.

Thus, the risks to every archaeological monument scheduled to be investigated in the
given territory will hopefully be determined.

["Hepa B.A.
(MA HAHY, Knes)

NMPUMEHEHWVE KBAOPOKOIMTEPA /1A ASPO®POTOCBHEMKIN
B APXEOTIOIMMYECKUX NCCJTIEAOBAHUNAX

B faHHOM mnccnefoBaHUM a3pooOTOCHLEMKA NPeLCTaB/ieHa B HOBOM (popmarte U C UCMoSib-
30BaHWeM MocC/efAHMX pa3paboToK B NPOKecCMOHa/IbHOM MPOV3BOACTBE AUCTAHLMOHHO yrpaB-
NAEMbIX feTaTeNbHbIX annapaTtos (KBagpOKOMNTEPOB), YTO B COBPEMEHHbIX YC/IOBMAX MpUobpe-
TAKOT NOMYNAPHOCTL [/15 PELUEHUS LUIMPOKOr0 Kpyra HayuHbIX 3aau.

KeagpokonTep DJI Phantom 3 Professional npumeHeH aBTOPOM Ans CUTyaTMBHOI a3po-
(hOTOCHLEMKU B apXeonornyecknx uccneosaHuax (passeaka, CtaumoHapHble packornku, ropoa-
CKast apxeonorus, MOHUTOPUHT MaMATHUKOB apXxeonoruu, oTtorpaMmMeTpus). B npuBefeHHbIX
nprmMepax apxeosnornyeckoin aspodoTocbeMKI NPOAEMOHCTPUPOBaHa 3P(EKTUBHOCTb UCMONb-
30BaHUA KBaLpOKONTepa B 06C1e40BaHNN NMaMATHUKOB C BbICOTbl. ABTOPOM LEMOHCTPUPYETCH
(hOTO— 1 BMAEOCHEMKA, BbIMOMHEHHAS C MOMOLLbIO KBaApOKOMTepa, AN WUCCNeLoBaHWU Kak
KPYMHbIX, TaK ¥ MasibIX MO pa3mepy MaMATHUKOB, a TaKXXe 0ObEKTOB KakK OTAE/IbHO, TaK U B
KOMMJIeKCe C OKpyXaroLmm naHawadprom. MNMogobHas aspodoTocheMKa Mo3BOJISET MONYYUTb
BbICOKOKaYeCTBEHHOE M306paXKeHVe NaMATHUKA MOJ, pa3HbIMK YriaMu U B pa3HOe BPeMS CYTOK
M rofa, a Takke 3a)MKCMpOBaTb apXMUTEKTYPHO-aPXe0sIornyeckme 06beKTbl U UX 3/1EMEHTI,
TPYAHOAOCTYMHbIE ANA TPaAWULMOHHOW Ha3eMHOM CbeMKU U3-3a CBOEW BbICOTHOCTU MK 60/1b-
LUMX nowagei (HanpumMep, BEPXHUX YacTei (hacafoB 34aHWiA).

HakonnieHHas npy 1Cnosb30BaHWU KBaApoKonTepa UHQopmMaunus (hoTo- 1 Buaeomare-
puanbl, faHHble GPS-No3vUMOHMPOBaHNA) OTKPbIBAET 3HAUNTE/IbHbIE BO3MOXHOCTY A1 MONYy-
YeHMs LONONHUTENbHbLIX (ANbTePHATMBHBIX) CBeLEeHUI 06 06beKTaxX apXeonornyeckoro Hacne-
AMs, 4TO 0b6neryaeT NPoOLECC HayyHoro mccrnefoBaHnsa. OnMpascb Ha UMEHOLLYHOCS MPaKTUKY
NMPUMEHEHNA KBaApOKOMTepa Mpy U3YYeHUW PasinyHbIX OOBLEKTOB Ky/NbTYPHOro Hacnieaus
(noceneHus, ropoguiya, 060pPOHUTENbHBLIE COOPYXKEHUS, MOTWU/bHWKKW, FOPOACKas 3aCTpOiiKa,
(hOPTUPUKALMOHHBIE COOPYXKEHUS W Ap.), aBTOPOM MpefaraeTcsa BK/OYaTb MCMO/b30BaHMe
CUTYaTVBHON a3poOTOCHLEMKM B KayecTBe 0653aTeNlbHOro 3/1eMeHTa BO BPEMS apxeosioruye-
CKMX UCCNefoBaHUI 1 KOMIMIEKCHOTO M3YYeHWst NaMATHUKOB KY/bTYpbl.

Gnera V.A.
(Institute of Archaeology of the National Academy of Sciences of the Ukraine, Kiev)

THE USE OF THE QUADROCOPTER FOR AERIAL PHOTOGRAPHY
IN ARCHAEOLOGICAL INVESTIGATIONS

This study presents aerial photography in a new format with the use of the latest develop-
ments in the production of unmanned aircrafts piloted by remote control (quadrocopters) widely
used lately for tackling a broad spectrum of scientific issues.

The author has used a DJI Phantom 3 Professional quadrocopter for contextual aerial
photography in archaeological investigations, i.e. ground survey, stationary excavations, city
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archaeology, monitoring of archaeological sites and photogrammetry. The cited examples of
archaeological aerial photography demonstrate proficiency of the use of a quadrocopter for sur-
vey of sites. The author presents photo and video recording from a quadrocopter instrumental in
the investigation of both large and small sites either separately or in the context of the surround-
ing landscape. It enables us to obtain a high-quality representation of a site under different an-
gles and in different times of the day and the year as well as to record architectural-
archaeological structures and their elements difficult of access to the traditional ground photog-
raphy because of their height or area, e.g. the upper parts of facades of buildings.

The information accumulated while using the quadrocopter, i.e. photo and video materi-
als and the data of the GIS-positioning opens up fresh opportunities for acquiring additional
(alternative) information on the archaeological heritage which provides further impetus to scien-
tific studies. Given the use of quadrocopter for the study of cultural resources, i.e. settlements,
fortifications, cemeteries, etc., the author suggests a compulsory incorporation of situational
aerial photography into archaeological investigations and the study of the cultural heritage.

MpuwwnH E.C.
(PAHXuI'C, CTapas KynasHa)

MEPCMEKTWBbI MOAE/IMPOBAHUA CTOPUYECKMX MPOLECCOB
N MPOCTPAHCTBEHHO-MICTOPUYECKOIO AHAJTIN3A
HA OCHOBE APXEOJIOMMYECKUMX MCTOUHWKOB.
3BPUCTUYECKWI MNOAXO/[ K PABOTE
C KOMIMJIEKCHOW APXEOJ/IOMMUYECKOW KAPTOW

B foknage peyb MAET 0 BOIMOXHOCTSIX OTOOGPaXKEHUS U aHa/IM3a BPEMEHHbIX M3MEHEHWIA
B pamMKax UCTOPUKO-apXeosIorMUYeCcKUX reonH(POPMALMOHHBIX crcTeM. MokasaHa HayyHast LieH-
HOCTb W NPOAYKTUBHOCTb CO3AaHWs MOAENel NCTOPUYECKUX MpoLieccoB B Buae KapT MAC-
(hopmaTta ¢ noaaepKKol XPOHONOTMYECKOI BbIGOPKM. Ha npumMepe reouHBOpMaLMOHHOR cuc-
Tembl «[peBHss PyCb MO NMUCbMEHHBIM 1 apXeo/1orMYecKUM UCTOYHUKaM» NMPOAEMOHCTPHPOBa-
Ha NepcrneKTYBHOCTb KOMBMHMPOBAHHOTO KapTOrpaupoBaHMs UCTOUHUKOB PasHbIX rpynn Ans
peLLeHns 1cCnefoBaTeNbCKUX 3adad. OCBeLLaeTCs BONPOC BbIAENEHNS PENPe3eHTaTUBHbIX Yya-
CTKOB, COAEPXKaLLMX apXeosornyecKyro MHHopMaLio, MyTeM CUHTE3a KapTorpaduyeckmx cno-
eB pasHoli TemaTvku. C(hopMy/IMPOBaHbl MPEANOXKEHUS MO YAYULIEHWIO Y YHU(UKaLUU MeTo-
[VKMN CO3aHNs apxeonormyeckux MAC-npoeKTos..

Grishin E.S.
(Russian Academy of National Economy and Public Service, Staraya Kupavna)

PERSPECTIVES OF MODELLING HISTORICAL PROCESSES
AND SPATIAL-HISTORICAL ANALYSIS FROM
THE ARCHAEOLOGICAL RECORD.
THE HEURISTIC APPROACH TO THE WORK WITH
A COMPLEX ARCHAEOLOGICAL MAP

This paper deals with the possibilities of reflection and analysis of temporal changes
within the range of historical-archaeological geographic information systems. Scientific value
and productivity of the creation of patterns of historical processes in the form of maps of the
GIS format is substantiated by a chronological selection. It is illustrated by the example of the
geographic information system ‘Early Rus from written sources and the archaeological record’
showing promise of combined mapping of heterogenous sources for handling scientific issues.
Consideration is given to the distinguishing of representative areas containing archaeological
information by means of a synthesis of mapping layers of various subject-matter. Suggestions
about refining and unifying present techniques of creation of archaeological GIS-projects.
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JaHennun 4.
(MunaHckuii yHuBepcuTeT, Munan)

KOCMOCHVMKW BbICOKOI'O PA3SPELLEHNA N1 APXEOJION NA:
TEOPETUYECKUU MOAXO[,

3a nocnegHve ABafUath NeT UCMNO/b30BaHNE CMYTHUKOBbLIX CHYMKOB BbICOKOIO paspeLLie-
HUA CTasI0 LUMPOKO PacnpocTpaHeHHbIM SBNIEHVWEM B apXeoNornyeckol npakTrke. Ho CKoNbko
KOMMEpPYECKMX CMYTHUKOB, HAaOMIOAAOLLMX 38 3eMHOW NMOBEPXHOCTbIO, BbINI0 3anyLLeHo, Hauu-
Has ¢ 1997 r. — moMeHTa 3anycka cnyTHuka EarlyBird-1? Kakue 13 HUX UCMo/b30BaUCh 41
peLLeHNs apxeonormyeckmx 3agay? CKOMbKO M3 HUX O CUX NOP OTMpaB/feT 1U300pakeHus
op6uTbl 3emnn? Kakue U3 HUX JatoT HaunydLLmne n306pakeHns 418 HyX4 apxeonorumn? U, Ha-
KOHeLl, YTO BeCbMa BaXKHO, CKOJIbKO CTOUT JOCTYN K MOA06HONM YNbTPacoOBPEMEHHOMN MH(OpMa-
unn? M ctomt v TOro ee LieHa?

KpaTKvmu oTBETaMM Ha 3TV BONPOCHI OrPaHNYMBAKOTCA 3aJa4n, pacCMaTpUBaeMble aBTo-
pom goknaga. OHW BK/IKOYAIOT Tab/nLly, COCTaB/IEHHYIO MO MaTepuanaM 46 HeBOEHHbLIX CryT-
HWMKOB, 3anyLleHHbIX B KOCMOC € 1997 r., ¢ Hauny4yLMMK OMTUYECKUMU XapaKTepuUCTUKamu,
NpeACTaB/IEHHbIMY B MOPAAKe BpeMeHU 3anycka. Korga ato BO3MOXHO, aBTOpPOM i06aBnseTcs
MH(opMaLMsA 0 KOMMEPYECKOR CTOMMOCTW CMYTHUKOBbLIX M306PaXKeHUiA C NPOCTPAHCTBEHHBIM
paspeLleHrem BbiLle 1 M.

Danelli D.
(University of Milan, Milan)

HIGH RESOLUTION SATELLITE IMAGERY AND ARCHAEOLOGY::
A THEORETICAL APPROACH

The use of high resolution satellite imagery has become, during the last 20 years, an es-
tablished asset for archaeological practice. But how many Earth observation commercial satel-
lites have been launched since EarlyBird-1, in 1997? Which ones have been used for archaeo-
logical purpose? How many of them are still returning images from the orbit? Which ones could
give the best results for archaeology? And, last but not least, how much would it cost to get ac-
cess to this kind of ultra-modern data? Is it worth the price?

This brief paper aims to provide some of these answers, including a table of 46 non-
military satellites launched since 1997 with the best optical payload, sorted by date of launch.
When available, informations have been attached, regarding imagery prices for satellites with a
ground resolution better than 1 m.

JaparaH M.H.
(MA HAHY, EA DAI; Kues, bepnuH)

MrEEOVUH®OPMALIMOHHAA CUCTEMA «KYPIrAHbl YKPAUHbI»

OfHUM 13 BaXKHbIX aCMeKTOoB, MMEIOLLIMX 0COBYH0 aKTya/lbHOCTb [/ U3YHEHUS KypraHos,
SIBNAETCA NPOCTPAHCTBEHHbIA aHaNU3 CUCTEMbI UX PAcronoXeHus. MomMumo cyry6o Hay4HoW,
(hyHZ,AMEHTa/IbHON CTOPOHbI, 3TO BAXHO W 418 MHOMMX NPaKTUYecKUX 3afad, B MepPBYHO Oue-
pefb AN OpraHM3aLmm oxXpaHbl NamMATHUKOB. B cBa3n ¢ aTum ewe B 2007 1. Gbina Havata pabo-
Ta no co3gaHnto MMC KypraHoB CTEMHOM YacTu YKpauHbl, Coepallas NpoCcTPaHCTBEHHYHO W
aTpMOYTUBHYIO MH(OPMaLMIO O TeKyLLEM N PETPOCNEKTUBHOM COCTOSAAHUW KYPraHoB C UHCTPY-
MEHTOM N8 aHan3a, MOAENMPOBaHWS U NNaHUpoBaHWsA. PaboTa Haj Hell NPOfo/MKaeTca no
celi IeHb.

Lenbto TUC sBnsieTca WMPOKOMACLUTa6HbIA MOHUTOPUHS, BK/IHOYatOLWMIA KapTorpapu-
pOBaHue HenccneaoBaHHbIX U UCCefoBaHHbIX KypraHoB. KapTorpagumyeckunin 6nok MNAC npeg-
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CTaB/ieH Pa3HOBPEMEHHbLIMU 1 PasHOMACLLUTabHbIMU AaHHBIMU AUCTAHLMOHHOIO 30HAMPOBaHNSA
3emnn (a3pohOTOCHUMKAMM N KOCMOCHVWMKaMW pasHbIX NET); TOnorpapuyeckMmy Kaptamu
macwTaba 1: 5000, 1: 10000, 1: 25000, 1: 50000, 1: 100000; BOEHHO-TONOr paPUUECKUMMN Kap-
Tamm Poccnm XIX — Havana XX BB.; faHHbIMV O COBPEMEHHOW MH(PACTPYKTYpe; AaHHbIMMK MO
pasBefKam ¥ pacKorkam KypraHos, HauvHasa ¢ 1950-X Ir.; flaHHbIMW Ha3eMHbIX TaxeoMeTpuye-
CKMX CbEMOK KypraHoB. BecbMa BaXXHbIM 3/1eMeHTOM Halueid M'IC cTano cosgaHve LugpoBoi
Mofenn «naseopenbeda», Co3gaHHON No Kaptam macwwTa6os 1: 10000, 1: 25000 go Hadvana
LUIMPOKOTO MHAYCTPUaIbHOrO OCBOEHWA OTAE/bHLIX PernoHoB. Co3AaHbl TakXke 3MEKTPOHHbIE
cnowu, cofiepxkatiie 06beKTbI TMAPONOTNK, KypraHbl U METPUYECKUE AaHHbIe 0 HMX. [0 KapTam
1942 r. n BoOeHHO-TONOrpauyeckum kaptam Poccunm X1X — Hadana XX B. 6bina cMofenmpoBa-
Ha 3aTonneHHas B 1955-1956 rr. yHMKanbHas NpMpoaHas 3KocucTeMa nnaBHen B 4onvHe [He-
npa.

KntoueBbIM 3/1eMEHTOM paboThbl CTasia NpYBA3Ka K KOHKPETHbIM rpynnaM Ucc/efoBaH-
HbIX KYPraHoB W KypraHHbIX rpyrnn 1 co3faHue aTpubyTuBHbIX 6a3 faHHbIX N0 HUM C MHKOP-
MaLmein 0 KoNnyecTse norpebeHuid, Ux KynbTYPHOWR NPUHaANEXHOCTH, METPUYECKMM NapameT-
pam 1 T.4. Kpome Toro, naet paboTa Hag co3faHnem 6a3 faHHbIX C napaMeTpammn KaXgoro ro-
rpebeHus (norpedanbHbIA 06PSA Y MHBEHTAPb), UCCNEA0BAHHOMO B KypraHe B paMKax OTAeflb-
HbIX KY/IbTYP WN MX XPOHOMIOrMYeCKMUX 3TanoB. Ha cerofHAWHWA feHb Takas 6a3a cosfaHa
4na norpebeHunii YepHOropoBCKOM KynbTypbl. Co34aHbl, MOMOMHATCA U pa3pabaTbiBatoTcs
Takke 6a3bl [aHHbIX MO OTAENbHLIM KATEropusAM MaTepUa/IbHON Ky/bTypbl Pa3/IMyHbIX 3M0X
(M30enmnsa M3 KpeMHSA, KOCTW U MeTasifa 19 KypraHoB 3noxu 6poH3bl, M0 KONYaHHbIM Habopawm,
aHTUYHOMY MMMOPTY, U3AENNAM KOCTW U 6POH3bI 4151 CKUAICKOI 3MoXHK).

Pa6oTa B pamkax MMC «KypraHbl YKpauHbl» OTHOCUTCSH K 4ncny (pyHAaMeHTa/IbHbIX.
OHa 06pa3yeT OrpoMHbIV 3afefl, HarnpaB/IeHHbIA Ha peLleHne KOHKPETHbLIX Hay4HbIX Mpobiem
ceityac 1 B nepcrnekTmBe.

Daragan M.N.
(Institute of Archaeology NASU, EA DAI; Kiev, Berlin)

GEOGRAPHIC INFORMATION SYSTEM ‘BARROWS OF THE UKRAINE’

Spatial analysis of the pattern of location of barrows is a topical aspect of their study. Be-
sides purely scientific issues, it is important for site management. In this connection as early as
in 2007 the elaboration of GIS of barrows of the steppe part of the Ukraine containing spatial
and attributive informatiom on the present and retrospective state of barrows with means for
analysing, modelling and planning was initiated. The work is still in progress.

GIS is aimed at large-scale monitoring including mapping of both excavated and unexca-
vated barrows. Cartographic module of GIS is represented by heterochronous and heteroscale
data of Remote Sensing of the Earth (aerial and space photographs of various times); topog-
raphic maps of the scale 1: 5000, 1: 10000, 1: 25000, 1: 50000, 1: 100000; military topographic
maps of Russia of the 19"-early 20" century; the data on modern infrastructure; the data on
ground surveys and excavation of barrows from the 1950s on; the data of ground tachometric
surveys of barrows. The elaboration of the digital model of the ‘palaeorelief’ on the basis of the
maps of the scale 1: 10000, 1: 25000 completed before the beginning of industrial development
of some regions became an important element of our GIS. Moreover, electronic layers contain-
ing hydrological objects, barrows and their metric data have been created. A unique natural eco-
system of reed-covered flats on the lower reaches of the Dnieper flooded in 1955-1956 was
modelled from maps of 1942 and military topographic maps of Russia of the 19"—early 20"
century.

Referencing to concrete groups of the barrows under study and the creation of their at-
tributive databases providing information on the number of burials, their cultural appurtenance,
metric parameters, etc., has become the key element of the study. Moreover, the completion of
the databases containing parameters of every barrow burial, i.e. funerary rites and grave goods,
investigated in the context of archaeological cultures or their chronological phases is in pro-
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gress. By now such a database is created for burials of the Chernogorovka culture. Databases on
separate categories of material culture of different times, e.g. on silicon, bone and metal arte-
facts for barrows of the Bronze Age, on quiver sets, classical import, bone and bronze articles
for the Scythian epoch have been created, supplemented and further elaborated.

The work within the range of GIS ‘Barrows of the Ukraine’ falls in the category of funda-
mental studies. It is an immense undertaking aimed at the solution of concrete scientific issues
both nowadays and in the future.

Opbira 4.0., Manbiwes AA.
(MNNTAnK, NA PAH; Mocksa)

TOMNOINeOAE3NHECKUE PABOTDI
B APXEONTIOIMMUYECKUX NCCNEAOBAHUNAX MOTYOCTPOBA ABPAY

B xopae paboT HoBopoccuiickoi apxeonornyeckoi akcneamumm A PAH 6bin npoBeeH
KOMMJIEKC MeponpuaTuia no cosgaHuto MAC Tepputopumn nonyoctposa Abpay, ¢ HanosIHEHEM
ero pas/IMyHbIMU KapTorpauyecKumu 1 cneLmann3vpoBaHHbIMU MaTepyuanami. Bnepsble Obl-
N oNpo60BaHbl a3POKOCMUYECKME CNOocobbl coopa AaHHbIX, NPOoBeLeHbI paboTbl MO CO34aHUI0
Tonorpauyecknx opToqOTONIaHOB MECTHOCTU, METPUYECKMX TPEXMEPHbLIX Mogeneil 00bek-
TOB (Y4aCTKOB packona) u ux reonpusAska, 4ns nocieaytoLwen nHTerpaLum B reouHhopmaum-
OHHYt0 cuctemy (MMC).

Llenbto cospaHus TUIC 6b110 06bearHEHME BCEX WMEIOWMXCA MaTepuanoB B eAuHYHO
6a3y AaHHbIX, B eMHOI CUCTEME KOOPAUHAT, C BO3MOXHOCTbLIO JOMONHATH, PeAaKTUpoBaTb U
aHann3vpoBaTb MX. Pa3paboTka reoMH(OPMaLMOHHON CUCTEMbI BHaYaie OCYLLECTBAANAch B
cpefe Maplinfo, B HacTosALWMIn MOMEHT — B QGis. Paboummu cuctemamm koopamHat (CK) 6binm
BblOpaHbl MynkoBCKas cucteMa KoopauHat 1942 r. (4ns NpyBSA3KM TOMOrpagmyecKkmnx KapT u
Kak npamoyronbHas CK) n WGS-84. Mpu paboTe ¢ NPOCTPaHCTBEHHLIMW AaHHBIMU OYEHb BaXK-
HO BEPHO YyKa3aTb NnapaMeTpbl CMELLEHNS 1 TpaHchopmaLmy peepeHL-31Innconia B IoKalb-
Hble reorpafuyeckmne KoopauHatel (4aTym) 419 UCMO/b3yeMbIX AaHHbIX. [py HeBEpPHOM YyKa3a-
HUW JaTyma Wan HenpasuibHOM Npeobpa3oBaHUM FOPU3OHTa/IbHLIE Y BEPTUKA/bHbIE OLINGKN
orpegfeneHns MecTomnosioXKeHNs MOryT COCTaBNATL COTHU METPOB. B KauecTBe OCHOBHbIX C/10€B
MCNoMb30BaNCL TOMorpaguyeckme Kaptbl MacwTaba 1: 50000, nonyyeHHble ¢ nopTana load-
map.ru 1 NpuBs3aHHble No NATK TOYKaM. B KayecTBe a/lbTepHaTUBHOW MOA/I0XKM UCMO/b30Ba-
nueb ny6nuyHble Web-cepeepa NpocTpaHCTBEHHbIX AaHHbIX — Web Mapping Server (WMS),
Takue Kak Bing.map, Open Street Maps (OSM), KoCMOCHUMKMW.

Ha vmetoLlelica Noanoxke Oblv 0TMeYeHbl TOUYKK, 0TOOPaXKatoLLMe OCHOBHbIE PaiOHbI
apXeosiorMYecknx NCCNesoBaHNni, cpeay KOTOpbIX MOTUABHUKK, KypraHbl, MOCENEHNUs U ropo-
avwa. B o6uein CnoXXHOCTM Ha KapTy 6bl10 HaHeceHO 6onee 250 ToyeK. [1S KaXAO0A TOUKM
MMeeTcs [ONOMHUTENbHAA TabnMyHas HopMauus, rae ONUCbIBAETCS Ha3BaHWe, TUM NaMATHU-
Ka 1 anoxa. Takxe rno AgaHHbIM penbeda (SRTM) nonyyeHa abconoTHas OTMETKA KaXOoN ToY-
Ku. Bce 3T faHHble NO3BONAT B JanbHelilLueM AenaTb Heo6XoAVMble BbIGOPKM NO CBOWCTBaM U
pacnoNoXeHN0 0OBEKTOB 1 UX COMYTCTBYIOLWMIA aHa/In3.

Mony4yeHHble NO AaHHbIM a3pPOPOTOCHLEMKM OPTOMPOTOMMAHbI TaKXKe OblIN MMNOPTUPOBA-
Hbl B TC ana nonyyeHns 6onee AeTalbHON MH(OpMaLMK. PaspelleHne noslydyeHHbIX Mate-
pPUaoB CYLLECTBEHHO BbILLIe MMEIOLMXCA Ha AOCTYMNHbIX Be6-cepBepax. o pe3ynbratam aspo-
(hotocbeMkun 2016 r. 0630pHble OPTOGOTONIAHbI UMEKOT paspeLLeHrie Ha MeCTHOCTU MopsiAKa
5-15 cM, noKasibHble OPTOQOTOMNMaHbI UMEIOT paspeLleHne 40 HECKOIbKUX MM.

Mpu ncnonb3osaHum MNAC ¢ nogaep>xkoii 3D-mofenein NNaHMpyeTCcs Takke IKCNOpTUPO-
BaTb MOJTyYEHHbIe B X04e POTOrpaMmmeTpuUYecKoii 06paboTKM TpexmMepHble Mogenn. Ha gaHHOM
atane B N'C cpefe peasm3oBaHa CCbI/IOYHAs CUCTEMA — KaX[bl OOBEKT MMEET CCbIIKY Ha
VIMEoLLMECs TPeXMepPHble MOAENV NN CPEPUYECKUE MaHOPaMbl.
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Dryga D.O., Malyshev A.A.
(Moscow Institute of Geodesy, Aerial Photography and Cartography;
Institute of Archaeology RAS; Moscow)

TOPOGEODESIC WORK IN ARCHAEOLOGICAL INVESTIGATIONS
IN THE ABRAU PENINSULA

In the course of the investigations of the Novorossiysk archaeological expedition of the
Institute of Archaeology of the Russian Academy of Sciences the creation of GIS of the Abrau
peninsula including various cartographic and specialised materials has been initiated. Aerospace
ways of data gathering have been tried for the first time, topographic ortophotoplans, metric
three-dimensional models of excavation areas and their geodesic survey made for further inte-
gration into the geographic information system (GIS).

The creation of the GIS has been aimed at the integration of all the available materials into
a single database in a unified frame of reference with the possibility of supplementing, editing and
analysing them. The GIS has been elaborated initially in the MapInfo medium and then in QGis.
The Pulkovo system of coordinates of 1942 (for the survey of topographic maps and as a rectan-
gular system of coordinates) and WGS-84 were chosen as the working systems of coordinates
(SC). While working with the spatial data it is particularly important to indicate properly the pa-
rameters of the shift and transformation of the reference-ellipsoid into the local datums for the
materials used. With a wrong indication of the datum or a wrong transformation horizontal and
vertical errors of location may amount to hundreds metres. Topographic maps on a scale 1: 50000
obtained from the loadmap.ru portal and related by five points have been used as basic layers.
Public Web-servers of the spatial data, i.e. Web Mapping Server (WMS), Bing.map, Open Street
Maps (OSM) and Kosmosnimki (Space Photographs) have been used as alternative supports.

The points reflecting the main areas of archaeological investigations including cemeter-
ies, barrows and settlements have been recorded on the existing support. On the whole, over
250 points have been mapped. For every point there is additional tabular information citing the
name, the type and the epoch of the site. The absolute benchmark of every point was obtained
from SRTM. These data will allow us to make the necessary samples according to the charac-
teristics and location of sites for further analysis.

The ortophotoplans acquired from aerial photography have also been imported to the GIS
to get detailed information. The resolution of the obtained materials is considerably higher than
that of those found on accessible web-servers. From the aerial photography of 2016 survey or-
tophotoplans have space resolving of order of 5-15 cm while the local ones up to several mm.

While using the GIS with the support of 3D-models it is scheduled to export the three-
dimensional models acquired from photogrammetric processing as well. In the present phase a
reference system is realised in the GIS medium: every object has a reference to the existing
three-dimensional models or spherical panoramas.

XKepebatbeB [.U., Koponesa C.B., ManbiweB A.A., Moop B.B., HoBuunxuH A.M.
(Mry, NA PAH, AAM; Mocksa, AHana)

NMHTEPHET-PECYPC KAK NCTOYHUK .
N NMHCTPYMEHT NCTOPNYECKUX NCCJTIEAOBAHUNI

Pe3ynbTaTbl HOBEMLUMX apXeosiorMyecKnX WCCefoBaHN KOro-BOCTOYHON nepudepmn
Bocropa, BKOYatoLLKMX B Ce65 LMK paboT — pacKomMoK, KOMMIEKCHbIX /1a60PaTopHbIX MCCre-
[0BaHWI 1, HaKOHeLl, BU3yanu3auuy Hambosnee BaXKHbIX 0OBEKTOB, — B HACTOSALLMIA MOMEHT [OC-
TYNHbI B pa3HbIX (hopmaTax. Hanbonee nonynspHbIM cTan VIHTepHeT-pecypc abrau-antiqua.ru.
OpHoOM ©3 3afay Npy paspaboTke 3TOr0 pecypca CTa/sio BOCCO3JaHVe aHTPOMNMOreHHOro faHa-
WwadgTa nonyoctposa Abpay B aHTUYHYHO 3noxy. Busyanmsaumusa aHTUYHOR oprunnum B pam-
Kax WMHTepHeT-caiiTa gorgippia-antiqua.ru siBunacb He TO/MbKO JIOTUYECKUM MPOLO/DKEHVEM
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paboT Hafj BOCCO3[aHWeM aHTPOMOreHHbIX NaHAWwadToB nosyocTposa Abpay, HO U B HEKOTO-
PO Mepe peLleHWeM OrnpefeneHHbIX UCTOPUOrpauuecknx 3afady no BOCCTAHOBMNEHWIO WUCTO-
pPUK UCCNeA0BaHNA U ccnegoBaTenein Foprunnuu.

AHTUYHOE NPOLL/IOe KYPOPTHOrO LieHTpa AHarlbl HeM36eXXHO CTaHOBMTCA OLHON W3 Npu-
YMH ee TYPUCTUYECKOI MPUB/EKATeNbHOCTY, OfHAKO (hOpMUPYHOLLMeECs NpeAcTasneHms o op-
TMNNAX Saneky OT UCTOPUYECKMN LOCTOBEPHbIX (CM. NHTepHeT-cainT: https://www.youtube.com/
watch?v=Au0TO5AMU-w, fgaTa obpateHns 14.02.2017). B uenom, co3gaHHble KONEKTVBOM
CaiTbl NPOLEMOHCTPUPOBANY MPUHLMNMNAIBHO HOBbIE NMOAXOAbI B CO3LaHNN apXeonornyeckmx
WHTepHeT-pecypcos.

Zherebyatyev D.I., Koroleva S.V., Malyshev A.A., Moor V.V., Novichikhin A.M.
(Moscow State University, Institute of Archaeology RAS,
The Anapa Archaeological Museum; Moscow, Anapa)

INTERNET-RESOURCE AS A HISTORICAL SOURCE AND
AN INSTRUMENT FOR HISTORICAL STUDIES

The results of the recent archaeological investigations of the southeast periphery of
Bosporus including excavations, complex laboratory tests and, lastly, the visualisation of the
most important objects are now accessible in different formats. The Internet resource abrau-
antiqua.ru has become the most popular. The reconstruction of the anthropogenous landscape
of the Abrau peninsula in the classical epoch has been one of the aims of this resource. The
visualisation of classical Gorgippia within the range of the gorgippia-antiqua.ru Internet site
has been not only a logical continuation of the work at the reconstruction of anthropogenous
landscapes of the Abrau peninsula but at the same time the solution of certain historiographic
guestions concerning the history of Gorgippia’s study and researchers.

The classical past of the resort of Anapa inevitably attracts tourists yet the forming views
of Gorgippia are far from historical reality (cf. https://www.youtube.com/watch?
v=AuOTO5AMU-w, the date of reference 14.02.2017). On the whole, the created sites have
demonstrated radically new approaches to the archaeological Internet resources.

>Kykosckuit M.O. (AHO CoTapu, Mocksa)

NMPUMEHEHUME MY JIbTUCIMNEKTPA/IbHbIX JAHHbBIX ANCTAHUMNOHHOITO
3O0HANPOBAHWNA A1 AHAJT3A PACTIPOCTPAHEHUA KY/IbTYPHOITO C/104
PAAA NMOCENEHWNIA HA TEPPUTOPUN TAMAHCKOIO MOJ/TYOCTPOBA
N BOCTOYHOIO KPbIMA

[Jloknaz, NocBsALLEH HEKOTOPbIM pe3y/ibTataM UCMO/b30BaHUA MYNbTUCTIEKTPA/IbHBIX JaHHbIX
OVCTaHLUVMOHHOIO 30HAVPOBAaHNA A1F ONPefeneHns rpaHnL, pacrpoCcTpaHeHWs Ky/bTYPHOIO Crios
pAfa NnoceneHYecknX NamaTHUKOB aHTUYHOTO BPEMEHM U CPEIHEBEKOBbA, PACMONOXEHHbIX Ha Tep-
puTOPUK TaMaHCKOro nosyocTposa 1 BocTouHoro KpbiMa. PaboTbl NpOBOAWINCE B pamMKax paspa-
GOTKM KOMI/IEKCHOW METOAMKMN BbISBNEHUA U U3YUYEHUS apXeosiormyecknx NamMAaTHUKOB C MOMO-
LLbIO AMCTAHLIMOHHBIX METOO0B, BK/IHOHAOLLEN B Cebsi PeTPOCMEKTUBHDBIN aHaM3 apXuBHbLIX U CO-
BpemeHHbIX [1/13, NonyyYeHHbIX ONTUYECKUMI CeHCopaMu, 06paboTKy My/bTUCMEKTPa/IbHBIX AaH-
HbIX 1 NMOCTPOEHUE BbICOKOTOUHbIX TPEXMEPHbIX MOZESel MUKpOpesbeda MECTHOCTM.

NaHpwadTHoe pa3Hoobpasme 30H uccnefosaHuii B BoctouHom KpbiMy 1 Ha TaMaHCKOM
Mo/lyoCTPOBE MO3BONMMNO BbIAENNTL KOMMIEKCH! CMEKTPa/bHbIX MPU3HAKOB, MapKUPYHOLLMX
pacnpocTpaHeHue KynbTYPHOro C/I0f MOCeNeHNI Kak Ha ry6oKo pacraxaHHbIX yyacTKax me-
CTHOCTW, TaK W Ha LeNnHe, He MNOABEpraBLUenCs XO3fMCTBEHHOMY OCBOEHWIO. BbisiBieHHble
CMeKTpa/ibHble aHOMaIK BbINY BEPUMMLMPOBaHbI NOMEBLIMW Pa3BefL0HHbIMU apXeo0rMyecKm-
Mun pabotamu. MomrMOo 3TOro, 0671aCTU PacNPOCTPaHEHWS KY/IbTYPHOIO C/0fl, BbISIBNIEHHbIE MO
pesynbTaTam elnpupoBaHnA faHHbIX AUCTaHLUMOHHOIO 30HAMPOBaHWS TeppuTopuUn 6/mnX-
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Hel xopbl daHaropum Ha TaMaHCKOM NOyOCTPOBE, MOKa3aau BbICOKYHO CTENEHb KOPPensaumm ¢
30HaMM KOHLEHTpauum NoAbEMHOIO MaTepuasa, 3auKCUpOBaHHbIMI B X04e YacTOTHOrO CTa-
TUCTUYECKOrO aHa/n3a NAOTHOCTM pacrpeaeneHnst Kepammkn no noBepxHOCTW, MPOBOAMBLLE-
rocs ®@aHaropwuiickon akcneguumein A PAH B 2005-2014 rr.

B poknafie paccmMaTpyBatOTCA XapaKTepUCTUKM UCNO/b30BaHHbIX AaHHbIX, KOHKPETHbIE
METOAMYECKME MPUEMbI MX 06pabOoTKM, a TaKkKe JaeTCs MHTepnpeTaums Mosy4YeHHbIX HabopoB
CMEKTPa/IbHbIX MPU3HAKOB 1 OLEHKA BO3MOXHOCTU UX YHUBEPCA/IbHOTO MPUMEHEHMS.

Zhukovskiy M.O.
(Archaeological Scientific Society Sotari, Moscow)

APPLICATION OF THE MULTISPECTRAL DATA OF REMOTE SENSING TO
THE ANALYSIS OF THE SPREAD OF OCCUPATION DEPOSIT OF A NUMBER
OF SETTLEMENTS IN THE TAMAN PENINSULA AND THE EAST CRIMEA

This paper is devoted to certain results of the use of the multispectral data of Remote Sensing
for the determination of boundaries of the spread of occupation deposit of a number of settlements
of the classical and medieval time located in the Taman peninsula and the East Crimea. The work
has been conducted within the range of the elaboration of a complex technique of the revealing and
study of archaeological sites with the aid of Remote Sensing methods including retrospective analy-
ses of the archival and modern Remote Sensing data acquired through optic sensors, processing of
multispectral data and making of highly accurate three-dimensional models of the microrelief.

Landscape variability of the zones under investigation in the East Crimea and the Taman
peninsula enabled us to discern complexes of spectral markers of the spread of occupation deposit
of settlements both in the ploughed areas and in the virgin soil not subjected to development. The
revealed spectral anomalies have been verified by archaeological fieldwork and ground survey.
Moreover, the areas of the spread of occupation deposit revealed as a result of deciphering of the
data of Remote Sensing of the territory of the near chora of Phanagoria in the Taman peninsula
have shown a high degree of correlation with those of high density of surface finds recorded in the
course of frequency analysis of the density of the spread of pottery over the surface conducted by
the Phanagorian expedition of the Institute of Archaeology RAS in 2005-2014.

The paper deals with the characteristics of the data used and the techniques of their proc-
essing. The acquired sets of spectral markers are interpreted and the possibility of their univer-
sal application evaluated.

XKyp6uH N.B.
(DTN ¥YpO PAH, N>KeBCK)

KOMMJIEKCHbIE CCNEAOBAHUNA NMOCENEHUN
PNHHO-YTOPCKOI'O CPEAHEBEKOBbBA
(MO MATEPUANAM KYLLUMAHCKOI'O TrOPOANLLUA YUYKAKAP)

Mpn n3yveHny KyLiMaHCKOro ropoauila Yykakap ycrewwHo onpoboBaHa MeXAncLmn-
NIHapHas MEeTOAMKa, OCHOBaHHasA Ha KOMIM/IEKCHOM MPUMEHEHUN METOL0B eCTECTBEHHbIX HayK
Ha KaXXO0M 3Tane 1ccnefoBaHNi:

— MOWCK apXeoNorMyeckMx MNamMATHWKOB, OMNPefeneHne uX rpaHvy, U MaaHUPOBKK
(BMCTaHUMOHHOE 30HAMPOBaHMe GeCnNOTHLIMU NeTaTe/lbHbIMK annaparaMu (onTuyeckas, Te-
NNOBU3NOHHAA W MHOr030Ha/IbHaA CbEMKA); ManornyouHHas reogumavka (31eKTpopasBesKa,
MarHuTopasBefKa 1 reopagap));

— WCTOPUKO-KY/IbTYPHbIE PEKOHCTPYKLMK (apXeosiorms, apxeonornyeckoe rno4vsoBeje-
Hue);

— MOfe/b CUCTEMbI X035/ CTBa (Na/IMHONOT S, apXe060TaHUKa, apXe0300/10rus);

— O0XpaHa W MOHWUTOPWUHI COCTOSIHWMS OOBEKTOB WCTOPUKO-KY/IbTYPHOrO Hacneans
(reonMHpoOpMaLMOHHbIE CUCTEMBI).
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CpaBHUTENbHbI aHasM3 PasHOMMAHOBLIX [aHHbIX [0Kasan BO3MOXHOCTb MOC/eAoBa-
T€NbHOr0 YTOYHEHNS MHAOPMaL 06 apXeosoryeckoM NamMsTHIKe. Koppensauys Mexay AaH-
HbIMU, MONMYYEHHLIMW Pa3NINYHLIMLA METOAAMU, OMPEAENseT BbICOKYH CTeneHb A0CTOBEPHOCTM
VHTEpMpeTaLmm.

Zhurbin 1.V.
(Institute of Physics and Technology of the Urals Branch of RAS, 1zhevsk)

COMPLEX INVESTIGATIONS OF MEDIEVAL FINNIC SETTLEMENTS FROM
THE RECORD OF THE KUSHMAM SETTLEMENT OF UCHKAKAR

While investigating the Kushman settlement of Uchkakar an interdisciplinary method
based on a complex application of scientific techniques in every phase of the study has been
successfully tested. These phases are as follows:

— a search for archaeological sites, the determination of their boundaries and patterns
(Remote Sensing by unmanned aircrafts including infrared imaging, optic and multizonal sur-
vey); small-depth geophysics (electronic and magnetic survey and the georadar);

— historical-cultural reconstructions (archaeology, archaeological pedology);

— modelling of the economic system (palynology, archeobotany, archeozoology);

— management and monitoring of cultural resources (geographic information systems).

Comparative analysis of heterogeneous data has proved the possibility of successive re-
finement of information on archaeological sites. Correlation between the data acquired by dif-
ferent means ensures a high reliability of their interpretation.

3yb6apes B.I"., CmekasioB C.J1.
(Trmny, Tyna)

NCMOJIbAOBAHWE IT'MC OJTA BbIABTEHNA BOSMOXXHbIX TPACC
AHTVNYHbLIX JOPOI" BOCTOYHOIO KPbIMA IO KAPTAM XIX B.

PaboTa BbinonHeHa B pamkax HUP «Apxeonornyeckue 1 reopusmnyeckme n3biCKaHs Ha apxeo-
NOTNYECKMX MaMATHUKaxX ALXKIN3NbCKON 6anky Ans NPOBEPKM TMNOTE3 0 XapakTepe aHTporno-
FEHHOr0 BO3AENCTBUS B MEPUOA ronoLeHa» B TyNbCKOM rocyAapCTBEHHOM Neaarornyeckom
yHuBepcuTeTe M. J1.H. ToncToro (3agaHne MuHobpHayku Poccum, Ne 33.6496.2017/B4).

[Joknaz nocesLeH pasBMTUIO UCCeL0BaHMIA MO OKaIM3aLMN CUCTEMbI @HTUYHbBIX 40POT
BocTtouHoro Kpbima. PaHee Mbl paccMaTpuBann BOMPOC O NOKaIM3aLMU aHTUYHBIX AOPOr Mo
KYpraHHbIM Liernoykam. B gaHHOM cy4dae peyb MOET O NOMbITKE BbIAENUTL U3 CETU COBPEMEH-
HbIX [OpOr Te, KOTOpble MOr/M CyLlecTBOBaTb B [peBHWE BpemeHa. B kauecTe
«COBPEMEHHbIX» Mbl MOHMMaeM [AOporY, 0603HAYEeHHble Ha TOMorpaPuyecknx KapTax
(«BepcToBKax») KoHuUa XIX — Hayana XX B. C 0AHOI CTOPOHbI 3TO Haubonee paHHWE KapTbl
KpbiMa, KOTOpble NO3BOMAKOT /I0KaNM30BaTh JOPOrM C TOYHOCTb 40 [ECATKOB METpPOB, C ApY-
roi — eLe He CyLLecTBOBA/IO JOPOXKHON CTPOUTENbHOW TEXHWUKM, Y JOPOrX LO/MKHbI Oblnn cre-
[,0BaTb TeM Xe 0COOEHHOCTAM penbeda, YTO 1 B APEBHUE BPEMEHA.

B paboTe npoBeaeH aHanM3 yaaneHHOCTM U3BECTHBLIX aHTUYHbLIX NMOCENEHWIA Ha TeppuUTo-
pun  KepyeHCKOro Mo/slyoCTPOBa BOCTOYHEE Y3YHMapCKOro Baja OT AOpOr Ha Kaprax-
«BEPCTOBKAaxX» W OT NyTel COOBLLEHNS, NPEANONIOXUTENBHO /IOKASIM30BaHHbIX MO KYPraHHbIM
LlenoyKam, a TaKxe NnpoBeAeHO CpaBHEHME MOMYYEeHHbIX PACCTOAHUIA C PACCTOSHUAMU CNyYaii-
HO PacnosioKeHHbIX TOYEK OT JaHHbIX 4OPOr.

MepBUYHbLIA aHaNM3 nokasas, YTo CpeAHee U MeAnaHHOe 3HayeHWe PacCTOSHWUIA U3-
BECTHbIX MaMATHUKOB [0 «COBPEMEHHbIX» Aopor npub6an3nTesibHO Ha 30% MeHblue, Yem
paccTosiHWe OT C/yyaliHbIX TOYEK, YTO CBUAETENbCTBYET O «TArOTEHUMU» NaMATHUKOB K CO-
BPEMEHHbIM foporaM. [anee 6bina npoBegeHa «huabTpauns» 4OPOr No CTeneHy yaaneHHo-
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CTW W BblfeNeHbl MyTH, Hanbonee 6IM3KO PacrnonoXKeHHbIe 0T 60/bLLIONO KONMYecTBa noce-
NEHNN.

TaKKe Obl/I0 YCTAHOB/EHO, YTO CeTb AOPOr, MOCTPOEHHAsA MO KypraHHbIM LIeMoYKam,
NpUGAN3NTENLHO PaBHOYAAIEHA OT PeaslbHbIX MAMATHUKOB U «Cy4aliHbIX» TOYEK, YTO MOXHO
paccmaTpuBaTh Kak CBMAETENbCTBO TOrO, YTO LEMOYKM MapKMPOBaI He KOMMYHUKALIMOHHbIE
MyTV NOCTOSIHHBIX XXWTeNel, HO B 6O/bLUEN CTENEHN MUTPaLMOHHbIE MapLLPYTbl NMPOXOASLLEr0
HaceneHus.

Zubarev V.G., Smekalov S.L.
(Tula State Pedagogical University, Tula)

THE USE OF GIS FOR TRACING CLASSICAL ROUTES
OF THE EAST CRIMEA FROM MAPS OF THE 19" CENTURY

This paper deals with tracing the network of classical routes of the East Crimea. Previ-
ously we tried to locate classical routes from chains of barrows. In this case we are attempting
to distinguish from the modern network of roads those which could have existed in the classical
time. We regard as ‘modern’ the roads mapped in the late 19™ — early 20™ century. On the one
hand, the relevant maps enable us to locate the roads accurate to tens of metres, on the other —
road-building machinery did not exist at the time and roads had to follow terrain features as it
was the case with the classical ones.

The paper analyses the distance to the known classical settlements in the Kerch peninsula
east of the Uzunlar bank from the mapped roads and routes tentatively located from chains of
barrows. The obtained distances are compared with those of random points.

An initial analysis has shown that the mean and median value of distances from the
known sites to ‘modern’ roads is approximately 30 per cent less than that from random points,
which implies the “attraction’ of sites to modern roads. Then the roads were “filtered’ to order of
remoteness and the nearest to a large number of settlements distinguished.

It was also established that the network of routes traced after barrow chains was almost
equally remote from real sites and random points which may imply that the chains marked not
the communications of the local population but rather the itineraries of migrations.

The work was done within the framework of the project entitled ‘Archaeological and
geophysical investigations at the archaeological sites of the Ajiel gully for the verification of
hypotheses on the character of the anthropogenous impact in the Holocene’ at L.N. Tolstoy
Tula State Pedagogical University (a commission of the Ministry of Education and Science of
Russia, no. 33.6496.2017/6Y).

KoBasieBckas B.b.
(A PAH, Mocksa)

NCIMOJIb3AOBAHWVE MEOIMPAPNYHECKKNX NMPOIMrPAMM
ONA N3YYEHWA OTAE/TIBHOIO MOTIrIJ/IbHUKA

WccneposaHve OTAENbHOrO MOTU/IbHUKA, OCOGEHHO €ClM OH U3Yy4YeH MONMHOCTLIO U
CMJIOLLHOV M/IOLWAAbH0, NPeACcTaBsfeT 04eHb BOMbLUOK NHTEPEC, KaK Ha COAepXaTe/lbHOM YPOB-
He, TaK U B MeTOAMYECKOM MiaHe. 1 0CTaHOBNIOCh Ha 3TOW Npob6/ieMe, ONMPasch Ha U3yyeHue
morunbHuka Aropco Ha Cesepo-3anagHoM KaBkase Ha npoTsXeHun ¢ 1974 r. — BpemMeHn ero
OTKpbITUA A.B. AMUTPYEBBIM — BMIOTb 0 HACTOAWMX AHEN. DTOT MOMUIbHUK, OCTaB/EHHbIN
rotamMmm-TeTpakcutamu, packonad 8 1974 r. A.B. OmuTpueBbIM, 106€3HO NpeLoCTaBUBLLMM
aBTOPY BO3MOXHOCTb pa3paboTaTb MeTOAWKY aHasm3a Byc Ha 3TOM MacCOBOM, C/IOXHOM U XO-
POLLIO CTPYKTYPMPOBaHHOM Matepuasie. Bcero 6bino nccnefosaHo 451 norpebeHue.

Tunonornyeckn psagom nccnegosateneii (A.B. AmuTpues, A.K. AM6p03) 6bInn U3y4eHbl
W CUCTEMATM3MPOBAHbI MAaCCOBbIE BUAbI YKpaLLeHUIA: (ubyn, ceper, 6pacneToB, MeTaIIMYeCcKnX
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3epKasi-NofBECOK, NMOACHLIX HAOOPOB, MPSXEK, CTEK/AHHBIX U FNHAHBIX COCyf0B. [na aHanmsa
MX B3aMMOBCTPEYaeMOCTM WCMOMb30BaHbl Cepuauys, KNacTepHbI aHann3 U apyrue MeTofbl
MHOrOMepHOro cpaBHeHUs. B pesynibTaTe BCe norpebeHns [opco 0ka3anocb BO3MOXHbIM pas-
[ennTb Ha YeTbipe XPOHONOrMYecKMX nepuoja C BblaeieHneM 3TanoB BHYTpU. Konnekuus 6yc
MOrunbHMKa coctaenset 12395 sk3. B 1997 r., coBmecTHO A.B. n A A. IMUTpUeBbIMK, Oblnia
co3gaHa basa faHHbIX a1 126 TakcoHoB 6yc 13 norpebeHmnii V=VIII BB., 4TO N03BONSET CTPO-
UTb XPOHO/IOTMI0 MOTU/IbHUKA Ha HE3aBUCUMbIX OCHOBAHUAX, NPUB/EKas AaHHble No bycam 414
YBE/IMYEeHNsA AONN Y3KO AaTUPOBaHHbLIX KOMM/IEKCOB BHYTPY BblfeNeHHbIX NepyofoB.

[lns NpoCTpaHCTBEHHOrO aHanm3a pacnpefeneHunii pasHbiX rpynn WHBeHTaps u 6yc no
norpebeHnsmM Ha MoruibHuke HO.I. PbIYKOBbIM Oblfl 84anTMPOBaH NakeT SIMLEH3MOHHBIX OTe-
YeCTBEHHbIX reHoreorpaguyeckmx nporpaMmm GGMag, € NOMOLLbIO KOTOPbIX NMOCTPOeH AT/iac
3NEKTPOHHbIX KapT. Ha OCHOBaHWM aHanu3a atiaca NoslyYeHHbIX HaMW KOMMbIOTEPHbLIX KapT
WHBEHTaps MepBblii, Hanbofiee paHHWIA XpPOHOMOrMYyecknin nepuog no A.B. OmuTtpueBy
(cepegnHa V — nepBsasa nonoeuHa VI-VI B.) okasaics pasfe/nieH Ha TpU 3Tana, Tak Xe Kak u
BTOpOI nepwog (BTopas nonosuHa VI — VII BB.).

CnepfoBatefibHO, 60/1€e MOMOBKHbLI KOMM/EKCOB cep. V — VII BB. pacCMOTPEHbI MO Y3KUM
aTanam, NPOTSHXKEHHOCTbI0 B 25-40 fieT, Torga Kak HeCKO/IbKO MeHee MOJIOBMHbI — No 6onee
LUMPOKMM YeTbIpeM neprogam (C TOYHOCTLIO 10 OAHOrO WK NOyTopa BeKoB). Mbl nmonyyaem
BO3MOXXHOCTb CrpynnupoBaTth Kak NorpebeHus, Tak v CoAepxkalimecs B HUX Oycbl, No 6onee
Y3KMM XPOHONOrMYeCKMM 3Tanam 1 yBUAETb U3MEHEHUS BO BPEMEHWN MHTEPECYIOLLMX HAC MU-
HUMabHbIX eAnHNL, paccmoTpermns (MEP) 6yc.

MpuMeHss yKasaHHYH0 nMporpamMmmMy, MOXHO Obl/10, ONMMPasich Ha PacnosioXeHne BCex y3Ko
[aTNPOBaHHbIX KOMMIEKCOB, Pa3fe/inTb MOrUbHUK U30/IMHUAMU HA BOCEMb Napasine/ibHoO pac-
MOMOXEHHbIX 30H, YKa3blBaOLLMX Ha POCT MOTM/IbHMKA C CEBEPA Ha KOr NP COOTBETCTBUMN KaX-
[0MY 13 BblfieNIeHHbIX XPOHONOTrMYeCKNX MepuogoB ABYX 30H. Kak nokasana npeLlecTsytoLLas
paboTa psga uccnegosatesnield C NIaHOM MOTUIbHUKA, B PaHHeE BPeMs CTPYKTYPHO MOTUJIbHUK
COCTOS/T U3 TPEX POLCTBEHHO CBA3AHHBIX MeXAy CO60M rpynn, CKOHLEHTPUPOBAHHbLIX BOKPYT
Havnbonee 6oratbiX NOrpebeHnii 1 ToMbKO BO BTOPOI NonoBuHe VI B. Ha HeM nosBUAUCh pagpbl
norpe6eHnii ApY>XMHHNKOB, OPUEHTUPOBAHHBIX MO HaNpaB/leHUO N30IMHWIA, YNeHALMX Npo-
CTPaHCTBO MOrusibHUKa. CTPYKTypa MOrM/IbHMKA OYeHb CNOXHA M KaXKas 30Ha XapakTepusy-
eTCsi He abCONMOTHLIM COOTBETCTBMEM rpYyrrne norpebeHnii y3Kom aathl, a TEHAEHUMEN K pOCTy
MOTW/bHWNKA C CeBepa Ha tor, a TOYHee C CeBepo-BOCTOKA Ha toro-3anag. posepka nokasasna,
4TO B MEPBOW CABOEHHOW 30He (1, 2) npefcTasneHo 53% norpebeHnii V B., Torga Kak VI B. —
32%, VII B. — 10% wn paxe VIII-IX BB. — 5%; npasga B nocnegHein 3oHe (7-8) norpebeHus
VIII-IX BB. cocTtaBnstoT 88%, Torga kak komnsnekcsl VI-VII BB. npeacTasneHsl 12%.

[oknaz 6yaeT WANCTPUPOBaH Cepueli KOMMBIOTEPHBIX KapT, B KOTOPbIX 6YAYyT MOKasaHb!
apeaibl XOPOLLO 1 Y3KO JaTUPOBaHHbLIX TUMOB apTe(hakToB: (PUbYN, Ceper, rpuBeH, MeTa/IIMYECKNX
3epKa/-nofBecok, AeTaseli NoACHbIX HABOPOB Y Pa3HbIX TUMOB KAMEHHbIX U CTEK/ISIHHbIX ByC.

Kovalevskaya V.B.
(Institute of Archaeology RAS, Moscow)

THE USE OF GEOGRAPHIC PROGRAMS FOR THE INVESTIGATION
OF A SEPARATE CEMETERY

The investigation of a separate cemetery, in particular if it is excavated completely in a
continuous area, is of great interest both practically and methodically. 1 will tackle this issue on
the basis of the Dyurso cemetery in the Northwest Caucasus. This cemetery left by the Tetraxite
Goths was excavated by A.V. Dmitriev in 1974. It included 451 burials. The excavator kindly
allowed the present author to elaborate a strategy of the analysis of beads from this mass, com-
plex and well-structured record.

A.V. Dmitriev and A.K. Ambroz studied and systematized mass kinds of ornaments:
fibulae, earrings, armrings, metal mirror-pendants, belt sets, buckles, glass- and earthenware.
Seriation, cluster analysis and other methods of multidimensional comparison have been used to
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investigate their correlation. As a result all the burials of Dyurso were divided into four chrono-
logical periods subdivided into inner phases. The collection of beads from the cemetery num-
bers 12 395 items. In 1997 A.V. and A.A. Dmitriev created in co-operation a database for 126
taxa of the beads from the burials of the 5" — 8" centuries which enables us to elaborate the
chronology of the cemetery on independent grounds invoking the data on the beads in order to
enlarge the share of the narrowly dated complexes within the distinguished periods.

Yu.G. Rychkov adapted for a spatial analysis of the distribution of different groups of
grave goods and beads a package of licensed Russian genogeographic programs GGMag. It was
used to create an Atlas of digital maps of grave goods whose analysis enabled us to divide
A.V. Dmitriev’s earliest period (the mid 5"-the first half of the 6™ century AD) into three
phases just as the second period (the second half of the 6"~the 7" century AD).

Thus, more than a half of the complexes of the mid-5"—the 7™ centuries have been exam-
ined by narrow phases (c. 25-40 years) while those making up a little less than a half — by four
larger periods (with a precision to one hundred or one hundred and fifty years). We are able to
group both burials and beads by narrower chronological phases and see the temporal changes of
the minimum units of measurement (MUM) of beads.

The program enabled us to divide the cemetery by isolines into eight parallel zones in-
dicative of its spread from north to south with two zones correlated to each of the distinguished
chronological periods. As the investigations of the cemetery pattern have shown, in the early
period the cemetery consisted of three related kindred groups concentrated around the richest
burials and only in the second half of the 6™ century AD rows of warriors’ burials oriented
along the isolines dividing the space of the cemetery appeared. The pattern of the cemetery is
very complex and each zone is characterized not by an absolute correlation between a given
group of burials and a narrow date but rather by a tendency of the cemetery to spread from
north to south or, more precisely, from northeast to southwest. The verification has shown that
the first doubled zone (1, 2) includes 53% of the burials of the 5™ century AD, 32% of the buri-
als of the 6" century AD, 10% of the burials of the 7" century AD and even 5% of the burials of
the 8"-9" century AD. True, in the last zone (7-8) the burials of the 8" — 9" century AD range
up to 88% while the complexes of the 67" century AD amount to 12%.

The paper is illustrated with a series of computer maps showing the areas of the narrowly
dated artefacts, e.g. fibulae, earrings, torques, metal mirror-pendants, details of belt sets and
various types of stone and glass beads.

KonoHckux A.Il'.
(N3N YHL, PAH, Ya)

I'IPOCTPAHCTBEHHbIIZIJ AHAJIN3 PAHHECPEJHEBEKOBbIX I'lOCEI'IEHI/II7I
BAXMYTUHCKOWU KYNbTYPbIl «<bIPCKOIO MNKPOPANOHA»

[aHHasa paboTa fBNseTCA NPOLO/DKEHUEM WCCNeL0BaHWS MOCE/IEHYECKON CTPYKTYpbI
paHHeCpeiHEBEKOBOr0 00LLeCTBa 6aXMYTUHCKOM apXeonornyeckom KynbTypbl Mpuypanbs, Be-
JyLLEerocs ¢ UCrnonb3oBaHWeM MeTOA0B NMPOCTPaHCTBEHHOMO aHa/In3a.

O6bLEeKTOM KWCCNefoBaHUA CTasM NOCeNeHYeCckKne MamATHUKU YCNOBHO BblAE/IEHHOIO
«Bupckoro MukpopaioHa». OH BKNtOYaeT B Cebst 49 noceneHuin (Bocemb ropoauuy u 41 cenu-
Le) U OAWMH MOTW/IbHWK, MapKUPYeMbIX HaxoAKamu KepamUyecKux ugenuii 6axmyTUHCKONA
Ky/bTypbl. Bce yKasaHHble NnoceneHYeckmne 06beKTbl CKOHLEHTPMPOBaHb! B paguyce 10-12 km
OT BupcKoro MornibHVKa 1 COBPEMEHHOro ropoja bupcka. B aAMUHUCTPaTUBHOM OTHOLLIEHWN
[aHHas TeppuTopus HaXOAUTCA B rpaHMLax bupckoro paiioHa Pecry6nmku balukopTocTaH.

MprMeHeHVie METOA0B NPOCTPAHCTBEHHOIO aHannsa, YCreLHo UCMosb3yeMblX B COBpe-
MEHHbIX 3apy6eXHbIX W OTeYeCTBEHHbIX WCC/eL0BaHMAX, MO3BONWNIO CO3LaTb TEOPETUYECKME
MOZENN Nepapxum noceneHunii, 30H IKOHOMUYECKOV OTBETCTBEHHOCTU, KOMMYHUKaTVBHOM CETU
COOOLUEHNS 1 XapaKTepa NMPOCTPAHCTBEHHbIX CBA3e B COOTBETCTBUM CO CMELMPUKONA nccne-
[yemoro pervioHa.
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Kolonskikh A.G.
(Institute of Ethnography and History of the Urals Scientific Centre RAS, Ufa)

SPATIAL ANALYSIS OF EARLY MEDIEVAL SETTLEMENTS
OF THE BAKHMUTINSKAYA CULTURE OF THE ‘BIRSK MICRODISTRICT’

This paper continues a study of the habitation pattern of the early medieval society of the
Bakhmutinskaya archaeological culture of the Urals conducted with the use of the methods of
spatial analysis.

Habitation sites of the conventionally distinguished ‘Birsk microdistrict” have been sub-
jects for study. The area includes 49 settlements (eight hill forts and 41 open settlements) and a
cemetery marked by finds of pottery of the Bakhmutinskaya culture. All the habitation sites are
concentrated within a 10-12-kilometres radius from the Birsk cemetery and the modern town of
Birsk. Administratively this territory belongs to the Birsk district of the Republic of Bashkor-
tostan.

The application of the methods of spatial analysis successfully tried in recent studies both
in Russia and abroad made it possible to create theoretical models of the settlement hierarchy,
zones of economic responsibility, communication networks and the character of spatial relations
in accordance with the specificity of the region under study.

NacknH A.P., OaBneT E.I". , CBoiicknii KO.M.
PomaHeHko E.B. , TumodpeeBa A.C. , NaxyHos A.C.
(HML, no OMNMWMK Xabaposckoro kpas, A PAH, JlabopaTopus RSSDA; Xabaposck, MoCkBa)

O NOoAXOAAX K PELLUEHWNIO INMPOBJIEM
OJOKYMEHTUWPOBAHUA METPOI NMN®OB CUKAYUN-ATAHA

KpynHeiiwmii B [anbHEBOCTOYHOM PErvoHe KOMIMJ/IEKC HaCKaslbHbIX M300paXKeHWin Ha
HwxHem Amype — neTporingbl Cukaun-AnsiHa — OTHOCUTCS K LLUMPOKOMY BPEMEHHOMY UHTep-
Ba/ly OT Haya/lbHOIO Heo/mTa 4O CPefHEeBeKOBbA. [10YTK BCE NETPOrv(bl NOKAIN3YHOTCA Ha
OTAENbHO Nexalyx 6a3aibToBbIX Ba/lyHax Ha Gepery peku v UCMbITbIBAOT PerynsapHoe npu-
POAHOE BO3JeNCTBME M3-3a CE30HHONO MOBbLILLIEHUS YPOBHA BOAbI U NeoXo4a, B pe3ynbrare
Yero KaMHu ObIBatOT MepeMeLLeHbl MU NepeBepHYTbl. ST 0CO6EHHOCTK, a TaKkXXe 3POAMPOBaH-
HOCTb 06pab0TaHHbIX MOBEPXHOCTEN, NPEAbABNAIOT 0COOble TPeOOBAHUA K TOYHOCTU METO/0B
[LOKYMEHTMPOBaHUS.

MprMeHsnach (POTOCLEMKA C (POTOrpaMMeTPUYECKOn 06paboTKON mn306paxkeHui. 15
MoyYeHNs KOPPEKTHO OPUEHTUPOBAHHBIX U MaCLLTabupoBaHHbIX MOZENein BaslyHOB C MeTpor-
nmdamy Mcnosb30Basca NasepHblil JanbHOMEP CO BCTPOEHHbIM MarHWTHbIM Komnacom. Mpu
0TpaboTKe METOAMKW NepBOHAYa/IbHO ObIN0 AOKYMEHTUPOBAHO 13 BaslyHOB C neTpornudamu,
LN KKAOro KaMHsA nonyyeHo ot 409 go 1589 doTtorpaduin ¢ paspeLueHvem 4256 x 2832 nuk-
cend (12,1 MP); B cpefiHeM 19 MOLENMPOBaHNUSA OAHOr0 KaMHsA NnoTpe6osasoch 0Koso 960 do-
Torpacuidi. ®oTorpaMMeTpPUYECKoe MOLENMPOBaHUE C MOCNedytoLeli NocThoTorpaMmeTpurYe-
CKOI 06paboTKoi TpebyeT 5-15 YacoB py4Hoit 1 5-15 YacoB MalMHHON paboTbl. 10 pesynbTa-
TaM CbeMKM NepBbIX 13 BalyHOB 6bI10 NPUHATO PeLLEHKE O Mepexofe Ha Kamepy C 6onee Bbl-
COKMM paspeLueHnem (7952 x 5304 (42,2 MP)), uTo fano CyLLeCTBEHHOE Y/yuLLEHNE KayecTBa
moZenn n ee hotorpauyeckor TEKCTypbl, MNP OLHOBPEMEHHOM CHWKEHUW ([0, B CPeLHeM,
370) uncna oTtorpadmii, HeO6XOAMMBIX AN MOLENNPOBaHMS BaslyHa. HensbexHbIM pesynbTa-
TOM 3TOrO B/IAETCH YBE/IMYEHWNE BPEMEHWN MALUVHHON (OTOrpaMMeTpUYecKoii 06paboTkm — B
OTAeNbHbIX cnyyasx ao 35-40 yacos. Bcero, B 06LLeii CNOXHOCTK, Oblia BbIMO/IHEHA ChbeMKA
27 BaJlyHOB 1 NMOBEPXHOCTEN C NeTpormgamm.

OrtpabatbiBasicsl MOAXOA K BbIMONHEHWIO NPOPUCOBOK NETPOrNU(OB B TPEXMEPHOM MpPO-
CTpaHcTBe. dPparMeHTbl MOMUIOHANbHBIX MOZENel NOBEPXHOCTU BaslyHOB C M300paXeHWsMu
Obl/I1 Npeobpa3oBaHbl B TOMOrpaduyeckme mogenu (KapTbl BbICOT), NPU 3TOM MPOPUCOBKA Bbl-
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MOMHANACH KaK MO MOMMrOHaNbHbIM, TakK 1 Mo Tomorpapuyeckum mogensm. KoHTypbl 06pabo-
TaHHON N HeobpaboTaHHOW MOBEPXHOCTU (MKCUPOBAIMUCH MO ee nepervbam, BbISBIEHHbLIM
CpeAcTBaMU MaTeMaTUYECKOW BMU3yanusaummn penibeta MOLeNu, a He No rpaHuLe cBeta v TeHu,
Kak npu paboTe ¢ TpagULMOHHOW (oTorpatmeid. TpexmepHble MOAENN NO3BOAWIN TOYHeE [0-
KYMeHTMpOBaTb neTporimdbl Cukaun-AnaHa. icnons3osaHye TPEXMepPHOro MOAEIMPOBAHUA 1
CpeAcTB MaTeMaTUyecKon BuU3yanm3auuy 4ano BO3MOXHOCTb OOHAPYXUTb HEWU3BECTHbIE MNeT-
pornudbl 1 feTany M306padKeHWA, B TOM YWC/e Ha BaslyHax, KOTOPble HEO4HOKPATHO M3yya-
NNCb paHee.

OfHOBPEMEHHO C MOAENMPOBaHMEM BaJlyHOB C MeTporavdamu, Gbina npegnpyHaTa nna-
HOBas 1 NepcrnekT1BHaA aapohoToCbeMKa NYHKTOB 1 1 2 Cukaun-AnsHa ¢ 6ecnnnoTHOro feta-
Te/IbHOro anmnapara, OCHalLLEeHHOro (poToKaMepoli ¢ paspelleHne 12 MP. CbeMKa onupaeTcs Ha
reofjesvyecKyto CeTb, NOCTPOEHHYHO C MOMOLLLIO ABYX4YacToTHOro GNSS-npvemHuka. Habnto-
[eHNs BbIMONHANNCL B KNHEMATUYECKOM PEXVMe B peasibHOM BpemMeHW. MaTepuasibl aspodoTo-
CbeMKM 06pabaTbIBaOTCS.

[aHHble, cobpaHHble B X0e NosesbIX paboT, CBefieHbl B paboyyto reouHMopMaLOHHYHO
cuctemy (FIC), 06bEAMHAIOLLYIO HAKOM/IEHHbIE K HACTOALLEMY BPEMEHW MPOCTPAHCTBEHHbIE
JaHHble 0 Cukaun-AnsaHe. TIC coctomT M3 Tonorpagmyeckori OCHOBbI, apXMBHbLIX MaTepua-
NOB, CBELEHWNI O BbIMOMHEHHON a3poOTOCHEMKE M NPOLYKTax 06paboTKy aspothoTOCEMKM,
[aHHble O MPOCTPAHCTBEHHOM MOMIOXEHUN [IOKYMEHTUPOBaHHbIX KaMHel W MOBEepPXHOCTEW ¢
netpornngamm.

MprmMeHeHVe aspohoTOCHLEMKM U cUCTeMaTU3aLns faHHbIX B TC BbINOMHAKOTCA B pam-
Kax paboT Nno CO3[aHWMI0 KOMMMEKCHOro obpasa namaTHWKa (Mpu (UHAHCOBOW NOAAEPXKKe
PODI Ne 17-01-00511(a), 17-01-18102 (e)) 1, B fasibHeliLLIEM, NO3BONAT HaAEXHO ONpeaenuTb
OMNHAMVIKY NepemMeLLeHVs BaulyHOB C NETPOrimgamu.

Laskin A.R., Devlet E.G., Svoiskiy Yu.M.,

Romanenko E.V., Timofeeva A.S., Pakhunov A.S.

(Scientific-production center for protection and use of historical and cultural monuments of the
Khabarovsk Region, Institute of Archaeology RAS, RSSDA Laboratory; Khabarovsk, Moscow)

TOWARDS NEW APPROACHES IN ROCK ART RECORDING AT SIKACKI-ALYAN

Petroglyphs of Sikachi-Alyan is the largest rock art site of the Russian Far East situated
on the Lower Amur, dating from a wide time interval starting from the early Neolithic. Almost
all petroglyphs are located on scattered basalt boulders, often images are made by grooves, but
with the extensive use of natural shape of the stone. Along with the poor preservation of im-
ages, this place special demands on the accuracy of the methods of documentation. Photograph-
ing with photogrammetric image processing was applied. In order to obtain correctly oriented
and scaled models of boulders with petroglyphs, a laser rangefinder with an integrated magnetic
compass was used.

When working out the technique, 13 boulders with petroglyphs were originally docu-
mented, from 409 to 1589 photos with a resolution of 4256 x 2832 pixels (12.1 MP) were ac-
quired for each stone. On average it took about 960 photos to model one stone. Photogrammet-
ric modelling with subsequent post-photogrammetric processing requires 5-15 hours of manual
work and 5-15 hours of computer time. Based on the results of the survey of the first 13 boul-
ders, it was decided to switch to a camera with a higher resolution of 7952 x 5304 (42.2 MP),
which significantly improved the quality of the modelling and its photographic texturing, while
reducing the number of photos necessary to an average of 370. The unavoidable result of this is
an increase in the time of machine photogrammetric processing — in some cases up to 35-40
hours. In total 27 boulders and surfaces with petroglyphs were documented.

An approach was developed for drawing petroglyphs not on the base of contact copies or
photographs, but in three-dimensional space. Fragments of polygonal models of the boulder
surfaces’ with images were transformed into topographic models (“elevation maps"), while
drawing was performed both over polygonal and topographic models. The boundaries between
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carved and unaffected surface were determined by detection of the surface bends by means of
mathematical visualization of the model’s shape, and not along the boundary of light and
shadow, as when working with traditional photography.

Three-dimensional modelling made it possible to document the petroglyphs of Sikachi-
Alyan in better detail. The use of three-dimensional modelling and mathematical visualization
tools made it possible to discover unknown petroglyphs and new details of images, including on
boulders, which were repeatedly studied earlier.

Simultaneously with the modelling of boulders with petroglyphs, a vertical and oblique
aerial survey of sections 1 and 2 of the Sikachi-Alyan site was undertaken from an unmanned
aerial vehicle, equipped with 12 MP photographic camera. Aerial survey bases on a geodetic
network developed using a dual-frequency GNSS receiver, operating in the real time kinematic
mode. Aerial photography materials are being processed.

The data collected during the field work is systemized in the geographic information sys-
tem (GIS), which combines all of the spatial data accumulated to date on the Sikachi-Alyan site.
GIS consists of topographic base, archival materials, information on raw aerial photography
data and aerial photography derivatives, data on the position of documented stones and surfaces
with petroglyphs.

Aerial photography and GIS development are carried out within the framework of works
on comprehensive documenting of the site (Supported by the RFBR Ne 17-01-00511(a), 17-01-
18102 (e)) and, in the future, will allow reliable determining the dynamics of movement of
boulders with petroglyphs.

Maiiep K., KHucc P., 'ycceHc /1., LiénnHep X.
(Eastern Atlas, bepnuH)

KNMMEHTOOPUNEHTNPOBAHHOE MAITHNTHOE OBCJTIEAOBAHNE

ApXeonornyeckune NamAaTHUKM OTIMYAKOTCA Pa3HOO6pasHbIMU NPUPOLAHBIMU YCTOBUAMU,
YCNOXHAOLWMUMM MX reodu3nyeckoe 06cnefoBaHve, Hanpumep, WYPOKUMK NAOWaaaM1 namn B
MecTax pPacrosioXXeHUs KPYTbIX FOPHbIX CKIOHOB, 60/I0TUCTON MECTHOCTM, Ce/IbCKOXO3AACTBEH-
HbIX Yroguii U LpYyrux aHTPONOreHHbIX NpeobpasoBaHUiA naHAWwagToB. B Xo4e npoBefeHMs
MarHMTOMETPUYECKON pa3BeiK/ NPUMEHEHNE MY/TbTUCEHCOPHbIX CUCTEM, UCMO/b3YHOLLMX (ep-
PO30HA0BbIV FPaAMOMETP, CTaI0 NOBCEMECTHbLIM. He SBNSieTca NOA0OHLIM UCK/THOUEHWEM W pa3-
paboTaHHas KomnaHuein Eastern Atlas cuctema LEA MAX. [pyrve pa3paboTaHHble YCTPOCT-
Ba 324aCTyH0 [EMOHCTPUPYIOT Y3KME BO3MOXHOCTU MCMOJIb30BaHNA 3a CUET KOMIMYECTBA U KOH-
(hmrypawum ceHcopoB, NMOCKO/bKY pasHO06pasHble KOMMOHEHTbI 3TUX CUCTEM OCTatOTCA HEW3-
MEHHbIMW, 1 YCTPOCTBO HE MOXET afanTupoBaThCA ANA HYXA KNneHTa. 3T0, 6e3yCcoBHO, Nno-
POXZaeT orpaHnyeHns B 06Cne[0BaHNN, OCO6EHHO B CIOXHBIX /19 CbeMKMW YCOBUAX.

Cuctema LEA MAX 6bina paspaboTtaHa C Lenblo pasBuTus 6onee rmbkoro ycTpomncraa
ON1S MarHUTHOro 06cnefoBaHNA apxeosiormyeckMx NaMAaTHUKOB, B BUAEe aganTauum ogHOBpe-
MEHHO K pa3/IMyHbIM YCNOBUAM pefibedpa MECTHOCTU U CNeLUdPUYECKUM NPOrpaMMHbIM peLLie-
HUAM.

Jlerkas cknafpliBaeMas pama WCMnosb3yeTca B KayecTBe MOAY/bHON cucTeMbl. Hecst go
10 ceHCOpOoB, OHa XOPOLLO MOAXOAUT 4S8 06CNeA0BaHNS LUMPOKUX MAOLLALei Npyu nepeBo3Ke
KBaZpOLMKIIOM, YTO [enaeT BO3MOXHbIM exxeiHeBHOe 0bcnefosaHue ot 20 go 30 ra niowagu.
dTa Xe pama MOXeT ObITb NpeobpasoBaHa A1 KPenieHus Masioro CeHcopa, KOTOPbIA MOXET
MepPeHOCUTLCA aspornaaHoOM Haf TPYAHOAOCTYMHbIMK YyyacTKamMu 06CnefyemMori MecTHOCTU.
KomnoHeHTbI cuctembl LEA MAX TakXe COBMeCTUMbI C SIETKUMW HEMarHUTHLIMW cyaamu ans
NpoBeLeHNs Manorny6uHHOr0 UcCnefoBaHNs BOAHbIX 6acCenHOB.

WHdopmaums 0 No3nLMOHNPOBAHWMN MOCTYMNaeT C NMOMOLLbHO CMYTHUKOBOIO NPUEMHMKA
reofe3n4eckoro knacca B pexxmme RTK, KOTOpbIin cocToMT U3 AByx aHTeHH GNSS, paboTato-
WMX Kak 6a30Bast CTaHLuMa 1 poBep. [oNONHUTENBHO MOXET 6bITb NOAK/OUEH KOMECHBIA 040-
MeTp 4/18 pacyeTta NporLeHHoro pacctosHus. O6e aHTeHHbl GNSS cBO604HO NPOrpaMmmpyHoT-
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CA 419 NMONyYeHMs II0B0ro pexxuma KOpPPekuun CUrHana B peasibHOM BPEMEHU UK B XOfe Mo-
CTO6paboTKM, B pesynbTate Yero AOCTUraeTcs TOYHOCTb M3MEpPEeHWUId KOOpAWHAaT B MNpefenax
1 cm. Cuctema Mo3vLMOHMPOBaHUA C NMOMOLLLIO OJOMETPa MOXET WCMO0/b30BaTbCA B Cly4ae
3aTpyLHEHNS NOMYYEHNS CUTHA/IOB CMYTHUKOBBIX CUCTEM C MYCTO3a/1eCEHHOM MECTHOCTU WU/IN B
rny6boKnX KaHbOHax. 3a4acTyto, 06e CMCTEMbl KOMOVMHUPYIOTCSA B XOZe MpoLiecca No3vLMOoHN-
pOBaHUA.

NHCTpyMeHTbI 06paboTKM cUrHaia nocnegosate/ibHbl U TMOKW 418 YNpaBneHns pasHbl-
MW BMAAMU WMH(HOPMaLMX O NO3ULMOHMPOBAHUMA U MarHUTHbIX AaHHbIX /11060 MECTHOCTW.
MporpaMmHoe 06ecreyeHvie BK/IHOYAET UHCTPYMEHTbI Ans CBO6OAHOIO Bbl6opa OMnpeaeneHus
MECTOHaX0XIeHNS CEHCOPOB OTHOCUTE/IbHO MPUEMHUKA [106&/1bHOr0 CMYTHWKOBOIO MO3ULMO-
HWUPOBaHWA, YTOObI HE3aBMCMMO OCYLLIECTB/IATL COOP MOC/ef0BaTE/IbHbIX AaHHBLIX Y UMETb BO3-
MOXHOCTb YNpaB/ieHUs KaXKAbIM CEHCOPOM B Maccuse. Bo MHOrux cryyasx Heo6xoavMmo pe-
[aKTUPOBaTh MOTOK AaHHbIX U M3MEHATb NnapameTpbl NpoLecca Ha KaxaoM 3Ttare 06paboTku
NHopMaLmu.

B foknafe npuBoAnUTCA pAf NPUMEPOB MOJTyYEHUA AaHHbIX Kak C NaMATHWUKOB, UCCNEM0-
BaHHbIX LUMPOKON NMIOWAAbIO, TaK U C YAaleHHbIX 06bEKTOB, UNMOCTPUPYIOLLME BO3MOXHOCTU
1 NpenmyLLiecTBa UCMonb3oBaHusa cuctemsl LEA MAX.

Meyer C., Kniess R., Goossens L., Zéllner H.
(Eastern Atlas, Berlin)

CUSTOM-TAILORED MAGNETIC PROSPECTION

Archaeological sites are subjected to a multitude of environmental conditions, challeng-
ing geophysical prospection to cope with among others large plains, steep mountains, swamps,
plantations and other human-made landscape changes. Within the discipline of magnetic
prospection, the application of multi-sensor system using robust fluxgate gradiometer, has be-
come the norm. The Eastern Atlas homemade LEA MAX system is no different. Other devel-
oped devices often display a narrow sense regarding number of sensors and configuration, with
the result that different components remain unalterable and that the device cannot be custom-
ised. Inevitably, this implies limitations in use, especially under complex circumstances.

The LEA MAX system was created with the aim of developing a more flexible tool for
magnetic prospection on archaeological sites, in terms of both adaptation to different terrain
conditions and case-specific software solutions.

The light and foldable frame operates as a modular system. Carrying 10 sensors, it is
applied on large plains, pulled by an ATV, making a daily output of 20 to 30 hectares a day
possible. The same frame can be converted into a smaller sensor array, enabling it to be trans-
ported by plane to reach hardly accessible areas of investigation. The components of the LEA
MAX system are also compatible with a light and non-magnetic boat to investigate shallow
water areas.

The positioning of the data is realised through an RTK system consisting of two GNSS re-
ceivers operating as base and rover. In addition, an odometer wheel is attached to register the pro-
file lengths. Both GNSS antennas are freely programmable, enabling any kind of real time and/or
post processing correction signals can be called upon to reach an accuracy of up to centimetres.
The odometer positioning system is taken into use in case of bad or no GNSS coverage, in areas
with trees or in deep valleys. Often, both systems are combined in the positioning process.

The processing tools are coherent and flexible at the same time to manage the different
types of positioning and magnetic data in any environment. The software includes tools to
freely select the position of the probes relative to the GNSS receiver, to arbitrary collect data
sequences and the possibility to monitor every single probe in an array. In many cases it is nec-
essary to edit the processing flow in each stage of the data processing and to change the proc-
essing parameters.

A number of case studies, with data obtained from both large-scale investigations and
remote sites, illustrates the range of opportunities and advantages of the LEA MAX system.
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Makapoe H.A., Kopo6os [.C., 3eneHuosa O.B., Bopowunnios A.H.
(WA PAH, Mockga)

TEOVNH®OPMALMNOHHAA CUCTEMA
«APXEOJTOIMMYECKUME MAMATHUKN POCCUIN»:
AHANN3 OJAHHBIX HA MAKPO- 1 MUKPOPEIrMOHAJIbBHOM YPOBHE

Pa6oTa ocyulecTBneHa npu gomHaHcoBoi nogaep>kke PH®, npoekT Ne 14-1803755.

[Joknag, nocesLeH utoram paboTbl aBTOPCKOIO KONEKTVUBA HaZ CO3AaHVEM NepBoii reo-
rpato-MHHOPMaLIMOHHON CUCTEMbI HALMOHAIbHOTO MacluTaba «ApXeonornyeckme NaMATHUKN
Poccun». B xoge paboTbl 6bl1a paspaboTaHa cMCTeMa OMUCaHWUA NMaMATHUKOB apXeonoruu u
MECT pa3Befj04HbIX LLIYPHOBOK C BO3MOXHOCTbIO aBTOMaTUYECKOro KOMMbIOTEPHOr0 KapTorpa-
(bmpoBaHus. Ha cerogHAWHMI [eHb B CUCTEMY BHECEHbI CBeAeHUs 0 15367 06beKTax apxeosno-
rMYecKoro Hacneama n 11230 apxeonornyeckux Lypax, He CoAePKaLmMx KynbTYPHbIX Hamnna-
CTOBaHW UMW KaKUX-TMBO MHbIX MPU3HAKOB Ha/MuMA NamMATHUKOB [APEBHOCTU Ha y4acTKax
06cnefoBaHns, B3sTble U3 oT4yeToB 2009-2012 .

Hamun, npexae  BCero, paccMaTpvBatOTC  OCOGEHHOCTM  MPOCTPaHCTBEHHO-
XPOHO/IOrMYECKOro pacrpefeneHns UMetoLwencs nHpopmauum Ha BCell TeppuTopun Poccuii-
CKol ®efiepaLmm, KOTOpble 4EMOHCTPUPYIOT, C O4HON CTOPOHbI, NMPUBAIKEHHYIO K peasibHOCTU
CTeneHb OCBOEHUSA KPYMHbLIX TEPPUTOPUIA B pa3HOe BpeMs, W1, C APYrom, — UCCNeA0BaTe/lbCKUi
VHTEPEC K APEBHOCTAM OMpefeneHHbIX XPOHOMOMMYECKUX OTPE3KOB B Pas/IMyHbIX PervnoHax,
NPOSB/AIOLLMIACS B BbIGOPE 06BHEKTOB /151 MOMEBbIX U3bICKAHWIA.

3HaunTeNlbHOe KO/MYECTBO apXeosiorMYecKmMX NaMATHUKOB U LWYPQIOB, He cofLepXallux
KyNbTYPHbIX HannacToBaHWs, NPUXoANTCA Ha MpuBoMKCKUA ®efepanbHblii OKpyr. MonnroHom
Ana 6onee [eTafibHOro0 aHanM3a APeBHOCTEN 3MOXW CPefHEBEKOBbS MOCNYXWUa TeppUTOpUS
OKcko-CypcKoro mMexaypedbs, B npegenax Pecny6nvkn Mopgosusi, Hukeropogackor n MeH-
3eHCKOWA 0bnacTeii. B 6a3y Oblfin 3aHeCeHbl CBELeHNs O MaMATHUKAaX apxeosnorum rno marepuma-
nam 0TYeTOB, XpaHALmxcs B apxuse A PAH 1 oTpaxaroLwmx apxeonormyeckne n3biCKaHus C
1945 r. no HacTosLee BpeMs. Ha KapTy, Takum 06pa3oM, 6bi10 HaHeceHO 6onee 500 namATHU-
KOB — ropofuL, MoceneHuni, MOrnibHUKOB — UCCNEA0BaBLUNXCA B PErvoHe B MOC/IEBOEHHOE
Bpems. AHanM3y MpOCTPaHCTBEHHOIO PAaCMOOXEHMA 3TUX [PEeBHOCTel MOCBALLEeHa BTOpas
4acTb Hallero foknaja.

Makarov N.A., Korobov D.S., Zelentsova O.V., Voroshilov A.N.
(Institute of Archaeology RAS, Moscow)

GEOGRAPHIC INFORMATION SYSTEM
‘ARCHAEOLOGICAL SITES OF RUSSIA’:
ANALYSIS OF THE DATA ON THE MACRO- AND MICROREGIONAL LEVEL

The work was conducted with the financial support of the Russian Scientific Foundation,
project no. 14-1803755.

This paper is devoted to the results of the work of the present authors at the creation of
the first national-scale Geographic Information System ‘Archaeological Sites of Russia’. A sys-
tem of description of archaeological sites and areas of trial trenches with the option of automatic
computer mapping has been elaborated in the course of this work. As of present the system has
incorporated the data on 15367 objects of the archaeological heritage and 11230 archaeological
trenches containing no occupation deposit or any other evidence of the presence of ancient
monuments in the areas under investigation taken from interim reports of 2009-2012.

We focuse primarily on particular features of the spatial distribution of information over
the entire territory of the Russian Federation. Those demonstrate, on the one hand, a realistic
degree of the development of large territories in different times and, on the other, the interest to
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the study of antiquities of certain chronological spans in different regions reflected by the
choice of objects of fieldwork.

A considerable number of archaeological sites and trenches containing no cultural depos-
its are located in the VVolga Federal Region. The Oka-Sura interfluve comprising the Republic of
Mordovia, Nizhni Novgorod and Penza Oblasts served as a proving ground for a detailed analy-
sis of medieval antiquities. The data on archaeological sites from interim reports kept at the ar-
chives of the Institute of Archaeology RAS reflecting archaeological investigations from 1945
up to the present have been stored in the database. Thus, over 500 sites, settlements and ceme-
teries, excavated in the region in the post-war time have been mapped. Their spatial reference
will be dealt with in the second part of our paper.

Marnbiwes A.A., Tpebenesa I".B.
(A PAH, Mocksa)

3BONOUNA CNCTEMbI PACCEJIEHNA HA TTIOJTYOCTPOBE ABPAY
B AHTUYHYHO 3MNoxy

B npegnaraeMom mnccnefoBaHUN U3N0XEHbI Pe3y/bTaTbl MPUMEHEHWA NMPOCTPaHCTBEHHO-
ro aHasn3a Ha apxeosiorMYecKnX NaMATHUKAX PacnosioKeHHOro K koro-BoCToKy OT TamaHCKOro
MONYyOCTPOBA PErmoHa, KOTOPbIA AB/ANCA XOPOW OAHOI0 M3 CaMblX 3HAUYUTE/bHbIX aHTUYHbIX
LIEHTPOB Ha t0ro-BocToke Asmarckoro bocropa — CMHACKOR MaBaHu-Ioprunnum.

Ocob6eHHOCTV naHAwapTa U peyHas cUcTema Nno3BoNAIT BbIAENNTb 34eCh [Ba MUKPOpe-
rMOHa — CeBePHbI (CTEMHOM) M HOXKHbIN (NPearopHbI), — eCTECTBEHHOWN rpaHULE Mexay Ko-
TOPbIMK ABAAKOTCA OTPOry rnaBHoro Kaskasckoro xpe6ta (Hasarmp, Cemmucam n MapKoTx).
Hav6onee 3ameTHble MUrpaLOHHbIE MPOLECCHI, CBA3aHHbIE C 6IM30CTHI0 MOPCKOro rnobepe-
Xbf 1 NPOHNKHOBEHMEM CTEMHOr0 Hace/eHns, OTMEYEHb! B CEBEPHOM PETMOHE.

metowmecs maTtepmanbl NMoKasbiBatoT MPUYPOYEHHOCTb ObITOBbIX NaMATHUKOB aHTWY-
HOM 3NOXM K JO/IMHAaM PeK W CBA3b C APEBHE CMCTeMON pacceneHus. ccnegoBaHa 3BoMoLmMA
CUCTEMbI paccefieHnss 1 CUCTeMbl KOMMYHUKaLWA B paMKax NATU NepUOLOB: apXanyeckoro
(abopuireHHOr o), aINIMHUCTUYECKOr0, PaHHEPUMCKOI0, PUMCKOr0 1 No3aHepuMcKoro. ccneso-
BaHWsA MOATBEPANIN CUCTEMOODPA3YIOLLYIO POJib U B 3KOHOMWYECKOM, U B NOIMTUYECKOM OT-
HOLLEHMN aHTUYHOTO LeHTpa Foprunnuu, 4To NPOABU/IOCL B 3//IMHUCTUYECKOE U paHHepUM-
CKOe Bpemsl. BblfenieH Lenblil pag noceneHni, UrpatoLLmMx BXXHYHO po/b B MepapXnUYecKom cuc-
TEME B KaYECTBE MOJIMTUYECKNX, IKOHOMUYECKNX Y KOMMYHUKATUBHbIX LIEHTPOB.

OfHVM U3 pesynbTaTtoB co3faHua 1 aHanmnsa MNC NaMATHUKOB CTa/v flaHHbIE O /10T K-
CTUKE CUCTEMbl KOMMYHWMKaLMIA. VIX HanpasfieHuns, Kak 0Ka3asiocb, XOPOLIO KOPPenunpyroT C
kapTmarepranamy XVII-XIX Be. OCHOBHbIe Tpacchl, NPUCYTCTBOBABLUWE B PervoHe, NayTt ns
Foprunnuu Bonb Mackaru B LIeMeccKyto [OIMHY, NPOCNEXMBAETCH Y4aCTOK ApeBHel apo6-
HOM MarucTpanm u3 Foprunnuu B LieHTpanbHoe MNpeakaBkasbe Yepe3 nepesan B [O/IMHE PEKU
KymaTbIpb, CKOpee BCero CyLlecTBOBasia KOHHO-NeLwexoHas (?) jopora BLO0/b MOPCKOTo nobe-
pexbsi OT Foprunnum Ao Liemecckoin 6yxTbl.

Malyshev A.A., Trebeleva G.V.
(Institute of Archaeology RAS, Moscow)

THE EVOLUTION OF THE SETTLING PATTERN IN THE ABRAU
PENINSULA IN THE CLASSICAL EPOCH

This study presents the results of the application of spatial analysis to the archaeological
sites of the region located southeast of the Taman peninsula. It was the countryside of one of the
most important classical centres in the southeast of the Asiatic Bosporus — the Sindian Harbour-
Gorgippia.

Landscape features and the river network enable us to distinguish there two microregions,
i.e. the northern (steppe) and southern (foothills) ones whose natural frontier is formed by spurs
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of the Greater Caucasus: Navagir, Semisam and Markotkh. The most significant migratory
processes related to the proximity of the littoral and the intrusion of the steppe population are
recorded in the northern microregion.

Available materials show that classical sites are linked to the river valleys and the ancient
settling pattern. The evolution of the settling pattern and the system of communications has
been investigated within the range of five periods: the archaic (aboriginal), the Hellenistic, the
Ealy Roman, the Roman and the Late Roman. The investigations have corroborated the leading
economic and political role of classical Gorgippia manifesting itself in the Hellenistic and the
Early Roman times. A number of settlements playing an important role in the hierarchical sys-
tem as political, economic and communication centres have been distinguished.

The data on the logistics of the network of communications have resulted from the crea-
tion and analysis of the GIS of sites. The direction of ancient routes correlates with mapping
materials of the 18"—the 19" centuries. The main routes lead from Gorgippia along the Maskagi
to the Tsemesskaya valley. A section of an early cart route from Gorgippia to Central Ciscauca-
sia through a pass in the Kumatyr river valley can be traced. It seems likely that a horse- and
footpath (?) along the littoral from Gorgippia to the Tsemesskaya bay also existed.

MaHnwurga O.B.
(WA HAHY, Kues)

ONPEAENEHWVE CPEAHEIO B/IVXXKANLLEIO PACCTOAHNSA
MEXAY CNHXPOHHbLIMW MOCENEHNAMN
N ®OPMNPOBAHUE APEBHNX HACEJIEHHbBIX NMYHKTOB HA TEPPUTOPUI
TEPEBOB/IbCKOIO KHAXXECTBA TA/INLIKOW 3EM/IN B X-X111 BB. H.3.

Coo6LLeHVe NOCBALWEHO WMCMOMb30BaHUI0 BO3MOXHOCTEN aHa/IMTUYECKUX WHCTPYMEH-
TOB, HanpaBs/ieHHbIX Ha ONpejeneHne NHAeKca 6vKalLLero CocefCcTBa, CPeAHero 6mkanLero
PacCTOAHNA MEXAY CUHXPOHHbIMU NaMATHUKaMW, OMNpeAeneHuio 6NVXHe 1 fanbHein cenb-
CKO OKpYTn YKpenneHHbIX NoceneHnii Ha Tepputopun Tepe6oBNbLCKOro KHKecTBa MannuKol
3eM/n. PelleHne aTUX 3aady BbIMOMHAETCA B paMKaxX CO3[4aHHOM apXeosiorMyeckom reonHgop-
MauMoHHONM cucTeMbl «Cefio MannuKoin 1 BonbIHCKONW 3eMenib. Apxeonornyeckas kKapra X—
X111 BB.». C LeNbio co34aHMs He0OX0AMMBIX YC0BUiIA ANS aHan3a aBTOPOM 6blf ChOPMUPOBaH
PSL NMOBEPXHOCTEN, OTpaXKatoLmxX Tonorpapuio, rmapocmucTeMy, MCTOPUYECKME peany perno-
Ha. OTAeNbHO 6bIIM CO34aHbl CUMBOJIbHbLIE CIOM TPEX KAaTeropuin NaMATHUKOB — HeyKpen/eH-
HbIX NOCE/NEHNA, TOPOLAULL, U MOTWU/IbHUKOB, OTPXKAIOLLMX XPOHONOIMMYECKMEe 3Tanbl pa3BUTUS
permoHa ¢ X go XIIl BB. Ha nx OCHOBE, C MOMOLLbI Pa3NYHbIX MHCTPYMEHTOB MOAyNein
Analysis 1 Spatial Analyst MO ArcMap 10.1, 6611 NOCTPOEH P aHAIUTUYECKUX MOBEPXHO-
cTeil. OHM OTpaXKaroT apeasibl KOMMAKTHOrO pacceNeHns, HaumnHasa ¢ paHHUX 3Tanos (X B.), KOH-
LIEHTPaLMIO OTAEeNbHbIX FPYNM NOCeNIeHNiA, 3a KOTOPbIMI KPOKTCA pasHble Cnocobbl paccene-
HUS, TaKMe Kak TAFOTEHWE K YKPENIeHHbIM MyHKTaM, UCK/KUUTE/IBHO CeflbCKOe paccesieHune v
T.4. CenbCKre NamATHUKM PAaCCMOTPEHbI B KOHTEKCTE CUHXPOHHBIX UM YKPEN/eHHbIX MYyHKTOB
1 MOTWbHUKOB. 3TO JaeT BO3MOXHOCTb 0 HEKOTOPOW CTENeHW O4epTUTb OKPYry npegnona-
raemblX LpeBHUX HACeNeHHbIX MYHKTOB 1 AnHaMuKy nx passutua ¢ X go Xl Be. Takxke, no
pesy/ibTaTam MOZLE/IMPOBaHNS NOBEPXHOCTeN ¢ waroM B 3, 5, 7, 10, 15, 30 KM ouepyeHbl cpes-
HWe 6AvKaive paccTOSHMUS MeXAY CUHXPOHHBIMU FOPOAULLAMM, BAVDKHAA U Aa/lbHAS Ceflb-
CKMe OKPecTHOCTW W1 np. B pe3ynbTate COMOCTaBIEHUA MOMYYEHHBLIX Pe3y/bTaToB BbIACHEHO,
4TO 6/IMKHASA CeNbCKas OKpyra ropoamLy Haxo4mnach Ha PacCcTosHUM 4O 5 KM, JanbHAS, Bepo-
ATHO, He aanee 15 kM. CpefHee 6vKaiilee pacCTosiHMe Mexay ropoguviiamu XI1 B. coctaBns-
eT He 60siee 7 KM Mpw YCOBUW AeTa/lbHOTO KapTUPOBaHMS MUKPOPernoHa.

B uenom, nonyyeHHble pe3ynbTaTbl MOCTPOEHNS MOAEEN NOBEPXHOCTEN LEMOHCTPUPYHOT
BO3MOXXHOCTW MCIMO/b30BaHNSI COBPEMEHHDbIX F€OMH(OPMALMOHHBIX TEXHONOIMIA B NMPOCTPAHCT-
BEHHbIX apXeoNorMyecknx nccnesoBaHmax. OHU NO3BONSAIOT UCMOMb30BaTb 60/1bLLION 06bEM UH-
(hopmaLmm 0 NaMATHMKAX, HaKOM/EHHbIN 3a 60/1ee YeM CTONETHWIA NePUOS N3yHeHNs PermoHa.
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Manigda O.V.
(Institute of Archaeology of the National Academy of Sciences of the Ukraine, Kiev)

THE DETERMINATION OF THE MEAN NEAREST DISTANCE BETWEEN
SYNCHRONOUS SETTLEMENTS AND THE FORMATION OF EARLY
HABITATION LOCALITIES IN THE TERRITORY OF THE TEREBOVL
PRINCEDOM OF THE GALICH LAND IN THE 10"-13" CENTURIES AD

This paper deals with the capabilities of analytic tools focused at the determination of the
index of the nearest neighbourhood, the mean nearest distance between synchronous sites and
the determination of the near and remote countryside of fortified settlements in the territory of
the Terebovl princedom of the Galich land. These issues are investigated within the framework
of the archaeological geographic information system ‘The Village of the Galich and Volyn
Lands. An Archaeological Map of the 10"-13" Centuries AD’. In order to create the necessary
conditions for analysis the author formed a number of surfaces reflecting topography, hydrosys-
tem and historical realia of the region. Type-layers of three categories of sites, i.e. non-fortified
habitation sites, settlements and cemeteries reflecting the chronological sequence of the devel-
opment of the region from the 10" to the 13™ century AD were created separately. On their ba-
sis a number of analytical surfaces were modelled with the aid of various tools of the Analysis
and Spatial Analyst software ArcMap 10.1 modules. They reflect the areas of compact settling
from the earliest phases (the 10™ century), the concentration of specific groups of settlements
implying different ways of settling, such as linking to fortified sites, the exclusively rural set-
tling, etc. Rural settlements are investigated in the context of synchronous fortified settlements
and cemeteries. It enables us to trace tentatively the neighborhood of the presumed early settle-
ments and their evolution from the 10" to the 13™ century AD. From the results of the model-
ling of surfaces spaced at 3, 5, 7, 10, 15, 30 km the mean nearest distance between synchronous
sites, the near and remote countryside, etc., have been defined. A comparison of the results has
shown that the near countryside of urban settlements was located at a distance up to 5 km while
the remote one probably no more than at 15 km. The mean nearest distance between settlements
of the 12" century AD does not exceed 7 km providing mapping of a microregion is sufficiently
detailed.

On the whole, the results of the modelling of surfaces show the capabilities of the use of
modern geoinformational techniques in spatial archaeological investigations. They allow us to
use a large volume of information on sites accumulated during one hundred plus years of the
study of the region.

Mwno ., TeHuep T., BarHep M.
(YHuBepcuTeT Macapwka, bpHo)

APXEOIMEOPNINYHECKOE OBC/IEAOBAHUNE
N OXPAHHAA APXEOJIOI A B HELLCKOU U CTOBALKOW PECIMYBJ/TMKAX

CoyeTaHue WMpoKoMacTabHOro reohM3nyeckoro o6cnefoBaHNs U OXpPaHHOK apxeosio-
rn O CUX NOp ABNSETCA HOBbIM (DeHOMEHOM B CTpaHax LieHTpanbHOIi 1 BocTouHoli EBponbl.
Jivwb HefaBHO MecTa NPOBeAEHNS KPYMHbIX CTPOUTENbHBIX paboT cTanu 06cnefoBaTbCs LM-
POKUMW NNOLWAAAMM. DTO PEBOMOLMOHHOE U3MEHEHME B NOCT-COLMAIMCTUYECKON apXeonorum
MPOM30LLIIO B XO/€ HECKONbKMX HeboMbLUMX nepemeH. bonee fOCTyNHOe U KauyecTBeHHOe 060-
PYLOBaHWE B apXeosiornyecknx opraHm3aumsax B CO4eTaHUM C HOBbIM MOKOMEHWEM CreLpanu-
CTOB, MOMYUMBLUMX HEOOXOAMMOe 06pa3oBaHMe, NPYBEN K HOBbIM UAEAM U OXUAAHUAM B ap-
XE0NnorMmM 1 co3ganu 6onblue [OBEPUS K COBPEMEHHLIM MeTofam obcnegosaHus. Mocnegyto-
LLMe U3MEHeHWs B YNpaBieHy KynbTYpHbIM Hacnefnem NpuBenn K MbICIM O He06X04MMOCTH
reon3nNYeckoro 06cnefoBaHUs WMPOKUMU NIOLWAAAMN MECT CTPOUTENbHOM 3aCTPOMKK. Bo3-
MOXHOCTb M3YUMTb apXeo/orMyecknii MoTeHLMaN 1 3apaHee CraHMPOBaTb 3eMsHble paboThl
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¥ NOTUCTUKY ANSA 3aCTPaMBaemMoro namaTHUKa enaet reouanyeckne U3biCKaHNs BbIrOLHbIMM
Kak [ns apxeonoros, Tak 1 A5 UHBECTOPOB. B mocnefHne roAbl hakybTeTOM apXeosornm u
My3eeBefleHns YHueepcuteTa Macapvka B BpHO npov3BefeHa cepusi COBPEMEHHbIX reogn3un-
yeckux obcnenoBaHMin B Yelckoid n Cnosawkow pecny6mnkax. V3bicKaHUs BeIMCb B COTPYA-
HWYECTBE C KOHTPAKTHLIMU apXeonorMyeckuMm KOMMNaHusaMm 1 Harns4aHo NpoAeMoHCTpUpoBa-
N NPenMYLLECTBA apXeoreoun3nyeckoro obcnesoBaHns B CpaBHEHUM C COBCTBEHHO apXeosio-
rMYecKUMU packonkamu. OHM TaKKe yKasasm Ha HefoCTaTKM TPaAULMOHHBIX MOJEBbIX METO-
[0B, MCNO/b3yeMbIX B OXPaHHOM apxeonorun. B Aoknazie aBTopbl LEMOHCTPUPYHOT HEKOTOPbIE
pesynbTaTbl MarHATHOrO W reopagvosioKauoHHOro 06cnef0BaHNs, MPOBOAVBLLETOCS Mepes,
apXeosiorMYecKMmy packonkamu B Te4eHue NnociefHNX AByX feT.

Milo P., Tencer T., Vagner M.
(Masaryk University, Brno)

ARCHAEOGEOPHYSICAL PROSPECTION AND PREVENTIVE ARCHAEOLOGY
IN THE CZECH AND SLOVAK REPUBLIC

The combination of large scale geophysical prospection and preventive archaeology is still
in the area of Central-East Europe a new phenomenon. Only recently, places endangered by the
construction activities started to be prospected in wider scale. This paradigm shift in the post-
socialist archaeology is an outcome of several small changes. Better and available instrumentation
at archaeological institutions and universities together with gradual generation change leads to
new ideas, expectations in archaeology and gain more trust to the prospection methods. Subsen-
quential changes in heritage management measures resulted in necessity of geophysical prospec-
tion of the large areas affected by the construction activities. Possibility to assess an archaeologi-
cal potential and to plan earthworks and logistic for the construction site in advance, is what
makes advance geophysical prospection beneficial for both the archaeologist as well as the inves-
tor. Within last year’s Department of Archaeology and Museology at Masaryk University Brno
made several of advance geophysical prospection surveys in Czech and Slovak republic. Surveys
were carried out in cooperation with several contract archaeology companies and clearly demon-
strate the advantages of archaeogeophysical prospection conducted prior to the excavation itself. It
also points out the weaknesses of the traditional excavation method used in the preventive archae-
ology. In our paper we will present some results of magnetic and GPR surveys conducted prior to
the archaeological excavations within the last two years.

Mwuxaiinos [.C.
(FCoc. gupeKums No oxpaHe KynbTYPHOro Hacneaus Jiunewkoii 06s1., Jinneuk)

MNPOCTPAHCTBEHHAA CTPYKTYPA CUCTEMbI PACCE/IEHVA
HOCUTENEN PEMNMHCKOW KY/1bTYPbI
HA TEPPUTOPUIN BEPXHEIO NMOAOHBA

B foknage Ha npumepe HOCUTeNEen PENUHCKON Ky/ibTYpbl aMOX 3HEONUTA-paHHeN 6pOH-
3bl UCCMELYIOTCA XapaKTepUCTUKM MPOCTPAHCTBEHHOM CTPYKTYPbl UX CUCTEMbl pacCefieHns
Ha TeppuTopun BepxHero MofgoHbA. AHaIn3 BefjeTca C UCMob30BaHWEM METOLO0B MPOCTPaH-
CTBEHHOW CTaTUCTVKM 1 apxeonornyeckoin MMC, paspabartbiBaemMoii aBTOPOM Ha OCHOBE CBO-
6ogHoro MO 1 OTKPbITLIX NPOCTPAHCTBEHHbIX AaHHbIX. B KayecTBe nporpaMmHoi nnargop-
Mbl ucnonbaytotes MTMC QGIS u gvSIG, a 6a3oBas KapTorpaguyeckas 0cHoBa npefcTaBneHa
OTKpPbITbIMU filaHHbIMKU OpenStreetMap. Kpome TOro, BO3MOXHO MCMO/b30BaHMe CMYTHUKO-
BbIX CHMMKOB Beb6-cepBmcoB Google Maps 1 Bing Maps. a5 NOCTPOeHUs LUMPPOBbIX Moe-
Neli MeCTHOCTU WUCMNOJb3YOTCA faHHble pafapHoOi nHTepepomeTpun SRTM3, nonyyeHHble
KocMuueckum annapatom «LaTtTtn» B 2000 r. B KayecTse rmaposornyecknx croes UCrosb3y-
HOTCA JOCTYMHbIE AN HEKOMMEPYECKOro MCNonb3oBaHua faHHble HydroSHEDS. TemaTude-
CKMe [aHHble MpeacTaB/ieHbl CBEAEHUAMU O PaCroOKEHUN apXeosiorMyeckmnX namAaTHUKOB,
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NX KyNbTYPHON NPUHAANEXHOCTU 1N apXeosiornyeckoin U3y4eHHOCTH, a Takke 06 0CO6eHHO-
CTAX MUKpOpenbega.

Mpy npoBefeHUN UccnefoBaHNA HabnogaeMas CUCTeMa paccesieHns paccmaTtpuBanach
KaK peann3aums CyyaliHOro npoCTPaHCTBEHHOrO TOYEYHOro npolecca, YTo MO3BOWIO WUC-
Mo/ib30BaTb CTATUCTUYECKME METOLbI aHa/M3a NMPOCTPAHCTBEHHBIX TOYeYHbIX 06pa3oB (spatial
point patterns) gns n3ydeHus ee NPOCTPAHCTBEHHON CTPYKTYpbI. pK 3TOM OLEHUBaINCL WH-
TEHCUBHOCTb TOYEYHOrO NpOLecca 1 CBOMCTBA, XapaKTepu3ytoLLme NPOCTPaHCTBEHHbIE 3aBUCU-
MOCTV ¥ B3aMMOZENCTBUE MeXAY noceneHmamu. MpeaBaputenbHble pesynbTaTbl NoKasbIBatoT,
4TO OCHOBHAs YacCTb MOCENEHWI PENMHCKOIA Ky/bTypbl pacrnonioxeHa Ha Tepputopun JleBobe-
PEXHOr0o NPULONMHHO-TEPPACOBOr0 paioHa 1IecoCTeNHOM NPOBUHLUMN OKCKO-L0HCKON paBHU-
Hbl C TPEMS K/lacTepamui MOBbILLIEHHON MHTEHCUBHOCTW, KOTOPbIe HaxoasTcs B6im3n cen Kpy-
Toropbe, KyprHo 1 Bacunbesckoro KopgoHa Jluneukoi o6nactv. OueHKa NapHOi Koppensum-
OHHOM (hyHKUMM g(r) NOKasbiBaeT HaMyKe NO3UTUBHOIO B3aMMOAENCTBMA MEXAY NOCeNeHns-
MU Ha paccTosHmaX 40 11-12 kM. OueHkun K-thyHkuum Punam K(r) n cBf3aHHOW C Hell (DyHK-
umn L(r) cBuaeTensCTBYIOT O HAIMUMKM arperauym NoceneHnin Ha paccTosHUAX 40 5—7 KM. J1o-
Ka/lbHOe B3aMMOAENCTBME MOCENEHMIA OLEHMBANOCH C NOMOLLBLID yHKUMA G(r), F(r) n J(r).
Mony4YeHHble OLEHKN YKa3bIBaOT HA Ha/IMUYME arperawumn noceneHnii Ha BCex maclutabax, npu
3TOM Ha paccTosHUM 4 KM BEPOATHOCTb MOsBNeHWs noceneHms P > 0,8,

Takum 06pa3om, NPOCTPAHCTBEHHAA CTPYKTypa CUCTEMbI PacCe/leHNs HOCUTENEeNn penuH-
CKOI KynbTypbl Ha Tepputopun BepxHero MofoHbS XapaKTepu3yeTcs BbICOKOM CTEeMNeHbto ar-
perawum noceieHnin 1 Hanmumem NO3UTUBHOIO B3aUMOLENCTBUSA Ha PacCTOAHMAX A0 11-12 K.

Mikhaylov D.S.
(State Administration of the Cultural Heritage Management of the Lipetsk Oblast, Lipetsk)

SPATIAL STRUCTURE OF THE SETTLING PATTERN OF THE BEARERS
OF THE REPINO CULTURE IN THE UPPER DON BASIN

This paper envisages characteristic traits of the spatial structure of the settling pattern of
the bearers of the Repino culture in the Upper Don basin in the Aeneolithic-Early Bronze Age
epochs. The analysis is conducted with the use of the methods of spatial statistics and the ar-
chaeological GIS being elaborated by the present author on the basis of free software and the
open spatial data. The QGIS and gvSIG GIS serve as the program platform while the basic car-
tographic groundwork is represented by the open data of the OpenStreetMap. Moreover, the
space photographs of the Google Maps and Bing Maps web-services may be used. Digital mod-
els of the ground are elaborated from the data of radar interferometry SRTM3 retrieved by the
space shuttle in 2000. The data from HydroSHEDS available for non-commercial use are used
as hydrological layers. The thematic data are represented by those on the location of archaeo-
logical sites, their cultural belonging and the state of their archaeological investigation as well
as on the traits of microrelief.

The observed settling pattern has been regarded as the realization of a random spatial
point process which has enabled us to use statistical methods of the analysis of spatial point
patterns for the study of its spatial structure. In so doing we have estimated the intensity of the
point process and the properties characterizing spatial dependences and the links between settle-
ments. The preliminary results show that the main part of the settlements of the Repino culture
are located in the territory of the left-bank valley-terrace area of the steppe-forest province of
the Oka-Don plain with three clusters of higher density near the villages of Krutogorye, Kurino
and Vasilyevskiy Kordon of the Lipetsk oblast. An estimate of the pair correlation function g(r)
shows the presence of a positive interaction between settlements at the distances up to 11-12
km. The estimates of Ripley’s K-function K(r) and the related L(r) function are indicative of the
aggregation of settlements at the distances up to 5—7 km. The local interaction of settlements
has been evaluated with the aid of G(r), F(r) and J(r) functions. The estimates obtained imply
the presence of the aggregation of settlements on all scales while the probability of the emer-
gence of a settlement at the distance of four kmis P > 0,8.
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Thus, the spatial structure of the settling pattern of the bearers of the Repino culture on
the Upper Don reaches is characterized by a high degree of the aggregation of settlements and
the presence of a positive interaction at the distances up to 11-12 km.

HoBukos B.B., lNneTHakoB N.A.
(NcTopuKo-apxeonornyeckuin LeHTp «rapaapukax», eockaH; Mocksa, C.-IMNeTepbypr)

CO3[AHVIE EANHON LIM®POBOW MOAENN NAHALLAGTA
APXEOJIOTMYECKOIO KOMIMIEKCA «HE3[0BO»

Hé3noBCKMIA apxeonornyecknin komnnekc (ganee MAK) — yHMKa/bHbIA MCTOPUKO-
NaHAWAaMTHBIA 1 apXeonorMyecknii NaMATHUK, PacrofoXeHHbI B 13 kM 0T CmoneHcka. OH
3aHMMaeT TeppuTOpUIO NoLaabto 0kono 200 ra, NPOTSXKEHHOCTLIO 0KO/0 5 KM o 06oum 6e-
peram peku OHenp. Komnnekc BkntoyvaeT B cebs LieHTpanbHOe cenuie n ropoguiye, OrnbluaH-
CKOe Ce/nLLEe 1 FOpoAKLLEe, a TaKXKe Camblli KPYMHbIA KypraHHbIi MOTUABHUK 3MOXW BUKUHIOB B
EBpone.

WcTopuuecknin naHawadpT FAK nenbITbiBaeT NOCTOSHHOE BO3AENCTBME CO CTOPOHbI aH-
TPONOreHHOro 1 TeEXHOreHHOro ()akTopoB, 0COGEHHO B CEBEPHOI YacTW KOMM/EKCa [0 XKenes-
HOW [opory, KoTopas paspe3aeT TeppUTOPUIO KOMM/eKca nomnosam. HenonpasnMblii YPOH Ha-
HOCAT TPU Kapbepa, COBPEMEHHbIE MOCTPOVKM AepeBHN THE3L0BO N (YHKUMOHMPYIOLLEE B Ha-
cTosLLee Bpems Knagouie.

C 2010 r. 66110 NONOXKEHO HaYaI0 CUCTEMATUYECKON (hnKcauuy naHawagra Ha TeppuTo-
pun LLeHTpasibHOM KypraHHOM rpynrbl NPy NOMOLLM 3/1EKTPOHHOIO TaxeoMeTpa. PaboTbl 6biin
COCPeAOTOYEHbI Ha (DMKCALMK KypraHHbIX HacbIneli 1 MeXKypraHHOro npoctpaHctea. K pa6o-
Te Takxke 6bin nogkntoyeH BMJIA gna nonyyeHns maclutabHbix 3D-mogeneit 0TAeNbHbIX yya-
CTKOB B LIEHTPa/IbHOW 4acTh apxeosiormyeckoro KoMrieKkca.

Cnepytowym atanom pa6ot B 2016 r. cTana 3agadva NoCTpoeHns obuieii 3D-Moaenn Kom-
nnekca. 3T paboTbl Ob1IN BbINOMHEHBI MpK NnoMowm BISIA cuctems! MeockaH 101 — 6ecnu-
NOTHOrO NeTaTe/IbHOro arnnapara caMo/IeTHOro Tuna. Ana noctpoeHns 3D-mopeny 66110 UC-
NoNb30BaHO MporpaMmHoe obecriedeHne Agisoft Photoscan, reovHgopmaumoHHas cucTema
«CnyTHUK» 1 HacTonbHasa M'C ArcMap.

[N KOHTPONS TOYHOCTM co3faHns opTooTonnaHa Ha Tepputopun TAK 6binv BbIGpaHsbI
OMOpHbIE TOYKM eMHOI CUCTEMbI PENepoB, CO3AaHHbIX NS OTAENbHbIX Y4aCTKOB KOMM/EKca C
2010 no 2016 rr. OnopHasa cucTemMa Nony4Ymna NPOCTPaHCTBEHHYIO NPUBS3KY B €AMHON CuUcCTe-
me KoopauHat WGS84 npu nomoum GNSS-cTaHUMK, NpefoCTaBNeHHON nabopaTopuen nHxe-
HepHo reogmsnku PIY Hethtn 1 Maza um. .M. N'ybKuHa.

B pesynbtate 6bln1 nonyyeH optodoTonaaH naowansto 1200 ra ¢ npocTpaHCTBEHHbIM
paspeLUeHrieM Ha MeCTHOCTU 4 CM Ha MUKCesb, UngpoBas MOAeb MECTHOCTU U TEKCTYpPUpPO-
BaHHas TpexmepHas MOJe/b BbICOKOM AeTanmsaumn. Mogenb SOCTyNHa 415 03HAaKOM/IEHUS Ha
NHTepHeT-caiiTe www.gnezdovo.com. B KauyecTBe 3KCMOPTHbIX (POpMATOB OblM BblGpaHbI
GeoTIFF gns LUMM 1 optodoTonnaHa, a Takxke OBJ ans TeKCTypMpoBaHHbIX TPEXMEPHbIX
mogeneil. B pe3ynbTate NOrpewHOCTb NPOCTPAHCTBEHHbIX KOOPAMHAT COCTaBWa B NaaHe U no
BbicoTe 10 cm.

OpTodhoTonnaH CTas HOBOW OCHOBOIN AN 06beAUHEHUS AaHHbIX CMYTHUKOBON ChEMKU
2001-2013 rr., aspopTtocbemkun 1943-1944 rr., a Takke pasHOOOpa3HbIX MNaHOB, KapT U CXEM
Ha OCHOBe reoMHMopMaLoHHONM cnuctembl ArcMap. Ha 6ase nocnegHein B 2016 r. 6b11m Takke
npoBeseHbl paboTbl N0 MOHUTOPUHIY CEBEPHON YacTu LieHTpasibHONM KypraHHOM rpynmbl U no-
NOXXEHO Hayano eAnHoN 6a3bl 06bEKTOB (KypraHoB) Ha Tepputopun FAK.
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Novikov V.V., Pletnyakov P.A.
(Historical-Archaeological Centre “Gardarika’, Geoscan; Moscow, St Petersburg)

THE CREATION OF A UNIFIED DIGITAL LANDSCAPE MODEL
OF THE ARCHAEOLOGICAL COMPLEX OF GNEZDOVO

The Gnezdovo archaeological complex (henceforth GAC) is a unique historical-
landscape and archaeological monument located at 13 km from Smolensk. It covers some 200
ha stretching for some five km on both banks of the Dnieper river. The complex includes the
Central hill fort and rural site, the Olshanskoe hill fort and open settlement as well as the largest
barrow cemetery of the Viking age in Europe.

The historical landscape of GAC has suffered a constant impact of both anthropogenous
and technogenous factors, especially in its northern part up to the railway dividing it in half. Dis-
astrous effects on the site have three sand-pits, modern structures of the Gnezdovo village and the
functioning cemetery. Since 2010 the landscape has been systematically recorded in the territory
of the Central barrow group with the aid of an electronic tachometer. The work has been focused
on the recording of barrow mounds and interbarrow space. An unmanned aircraft was used to ob-
tain scaled 3D models of specific areas in the central part of the archaeological complex.

The evaluation of the general 3D pattern of the complex became the next phase of the
work in 2016. This work was conducted with the aid of an unmanned aircraft of the airplane
type of the Geoscan 101 system. To pattern a 3D-model the Agisoft Photoscan software, the
Geographic Information System ‘Sputnik’ and the desk-top GIS ArcMap were used.

To control the precision of the ortophotoplan datums of the unified system of bench-
marks established for specific areas of the complex from 2010 to 2016 were chosen. The bench-
mark system was referred to the unified reference frame WGS-84 with the aid of the GNSS-
station placed at our disposal by the Laboratory of Geophysics Engineering of .M. Gubkin
Russian State University of Petrol and Gas.

As a result an ortophotoplan 1200 ha in area with spatial resolution on the ground of 4 cm
to a pixel, a digital model of the ground and a textured three-dimensional model of high resolu-
tion were obtained. The model is accessible at the Internet site www.gnezdovo.com. GeoTIFF
for the digital model of the ground and the ortophotoplan as well as OBJ for textured three-
dimensional models have been chosen as export formats. As a result plan and altitude readings
were only 10 cm in error.

The ortophotoplan has become a new foundation for the unification of the data of satellite
photography of 2001-2013, aerial photography of 1943-1944 as well as those of various plans,
maps and sketches on the basis of the Geographic Information System ArcMap. On the basis of
the latter the northern part of the Central barrow group was monitored in 2016 and the unified
database of barrows in the territory of GAC initiated.

Op6oHC K.
(ArcheoPro, YHusepcnTeT CakCcuoH)

APXEONOIMYECKOE OECNEJOBAHVE B HUAEPJTAHOAX

Apxeonorus B HuaepnaHgax CTporo peryampyercs HauyoHalbHbIMU ToCYAapCTBEHHbI-
MU opraHamu. J1to60e apXxeonornyeckoe HapyLeHe NOYBEHHOTO C/10s A0KHO COMPOBOXKAATb-
Csl OTYETHO [JOKYMEHTALMEN, COCTaB/ISIEMOI [/151 apXe0N0rMUecKmX OpraHoB OXpaHbl NaMsATHU-
KOB, 1 MOXET MPOBOANTLCA NNLLL NPY HATMYUM CMELMANbHBIX Pa3peLLeHUiA.

TakuMm 06pa3oM, apXxeosiorMyeckme UCCnes0BaHNs NPOBOASTCS MECTHBIMW W LiEHTPaslb-
HbIMV OpraHamu BflacTU, YHUBEPCUTETaMIM N YaCTHLIMU KOMMaHusMU. MpoLecc nonieBbix paGoT
COCTOWT M3 HECKOMbKMX NOCNef0BaTe/NbHbIX Onepauyii. MepBbiM Larom sBnseTcs coop apxms-
HOW MH(opMaLMK 06 M3y4aeMOM NamsTHUKE, 3aTeM CeAyHoT 3Tanbl NPOBEAEHWS Nelueii ap-
XE0/10rM4ECKOii PasBejKu, HeAeCTPYKTUBHOIO 06C/e[0BaHUS, LYP(OBKU 11 PaCKOMOK.
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eodmanyeckoe obcnefoBaHne ABNSETCA OAHOW M3 COCTaBMAIOLMX OMUCAHHBIX BbILLE
3TarnoB 1 UCNo/b3yeTCs B KaYecTBe MacluTabypyemoii cuctemsl. [pexze BCero, NPUMeHATCS
3NeKTpOMarHUTHbIE METO/AbI A4/ NOMYYeHUs NpeaBapuTeNibHON rpy6oi KapTuHbl 06 uccneaye-
MOWA nnowaan. 3ateM npoBoamTCs 6onee AeTanbHOe 06Cnea0BaHMe, B OCHOBHOM C MOMOLLbHO
M3YYeHUs 3NEKTPUYECKOrO COMPOTUBIEHUS W, MHOTAA, MarHUTHOM W PafnoNiOKaLyOHHONM pas-
BELIKM.

MecTHoCTb B "onnaHaum chopmMmpoBaHa 3a CHET 0Caf0UHbIX OT/IOXKEHUI, YTO CO34aeT
pAag NPobsieM M OrpaHWYeHnii, B OCHOBHOM He MMEOLLMX aHasloroB B Apyrux ctpaHax. bnaro-
[aps CNOXHOCTU M BOMbLIOMY Pa3HO06Pa3nio roNNaHACKMX MOYB, & Takke Ype3BblyaliHO akK-
TVBHOMY XO035IAICTBEHHOMY MCMO/b30BaHUIO NPaKTUYECKM BCE TePPUTOpMM 3a NocnesHue ABe-
CTW ieT, pe3ynbTaTbl reou3nyeckoro o6cnesoBaHns He CTO/Mb YeTKMe U npeseHTabesbHble,
Kak B Apyrux yronkax Esponbl. OfHaKo, co4eTaHWUs MHOTMX reou3nYecknx MeToLoB C ngap-
HbIMW U306PaXKEHMAMU BbICOKOTO PaspeLLeHuUs, NICTOPUYECKUMU KapTamu, NofeBbiM GypeHuem
1 Wyp(OBKOI Aa0T BeCbMa XOpOLLVE pe3yNbTaTbl KOMM/IEKCHOIO 06CNeA0BaHMS.

CyLecTByeT BecbMa 06LLMpHas 6a3a reorpamuecknx fAaHHbIX 0 Tepputopun Hugepnax-
[0B, [OCTYMHasA 419 UCNO/b30BaHUA. BbICOKOKayecTBeHHble AaHHble LIDAR patoT Becbma nog-
po6HOe NpefCcTaB/ieHVe 0 3eMHOM MOBEPXHOCTM. A Ha/inume 60/bLLIOTO YMCia pa3HO06pasHbIX
TOMorpagMyecknx NCTOPUYECKNX KapT BeCbMa NoJie3Ho AN NOHUMaHUsA TahOHOMUM apXeoso-
MMYECKMX NaMATHUKOB.

eomanyeckoe obcnefoBaHNE MUCMOMb3YeTCH B OCHOBHOM A/11 M3YUeHMst CPefHEBEKO-
BbIX MNaMATHUKOB W ApeBHOCTe HOBOro BpeMeHu, 04HAKO OHO MPUMEHSIETCS U NpU UCCnesoBa-
HUW apXeonornn PUMCKOro BPEMEHM 1 3MOXMN HeonuTa. B [loknazie NPMBOAATCA KaK YCreLlHble
MpUMepbl KOMM/IEKCHOMO MOAX0/a, TaK 1 HeyfjauHble pe3ynbTaTbl 06CNe0BaHNIA.

Orbons J.
(ArcheoPro, Saxion University)

ARCHAEOLOGICAL PROSPECTION IN THE NETHERLANDS

Archaeology in The Netherlands is strongly regulated by the national government. Any
archaeological interference in the soil has to be reported to the archaeological authorities and
can only be carried out with the appropriate certificates.

So any archaeological work is carried out by either the (national or local) government,
universities or commercial companies. The process of archaeology consists of several clear
steps. The first step is a desktop study, followed by an exploratory phase, a surveying phase,
trial trenches and an excavation.

Geophysical surveys are part of these steps and are used in a zooming-in system. First the
EM methods are used to gain a rough insight in a survey area. Then detailed surveys are de-
ployed with mainly resistivity and occasionally magnetics and ground radar.

The Dutch landscape is a sedimentation landscape that has its own problems and possi-
bilities that are mostly neglected in other countries. Due to the complex and very divers Dutch
soil and the highly intensive use of every space during the last two centuries, the results of geo-
physics are normally not as clear and beautiful as in other parts of Europe. But by combining
multiple geophysical methods with high resolution LiDAR, historical maps, field augerings and
trial trenches, the results of the prospection surveys often are very good.

There is a very extensive database of geographical data from The Netherlands available.
High resolution LiDAR data gives a very clear insight in the underground. And the presence of
a large range of topographical historical maps is very helpful to understand the taphonomy of
archaeological sites.

Geophysical surveys are mainly used for medieval and post-medieval surveys although
Roman and Neolithic archaeology are present as well. Examples of integrated approaches and
of successes and failures will be presented.
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MapuuHrep ., Mapuernko U.W., daccbungep M., Macc A.
(PoHg Mpycckoro KynbTypHoro Hacneams, Ky6l'yY, MIOHXEHCKUIA YHUBEPCUTET;
BeprvH, KpacHofap, MIoHxeH)

APXEONOIO-NrEO®PUN3NYHECKWME NCCJTIEAOBAHUNA MEPUNPEPUI BOJIbLLNX
KYPIAHOB CKU®CKOI'O BPEMEH/ HA MOTIMTMJIbHNKAX KYBAHWU

BonbLume KypraHbl CKU(CKOro BPeMeHN UCCeLyoTCA B CTEMHOM NPOCTpaHCTBe EBpasunm
Ha NpoTsxeHun 6onee 250 nieT. HaumHasa ¢ 1763 r., C nepBbIX PackKomok 60/bLIOro KypraHa
paHHero enesHoro Beka JSlntas Moruna Henoganeky oT qopta Ceatol EnnsaseTsl (coBp. Ku-
poBOrpaf, YKpavHa), Hayka nony4aer BCe HOBble 1 HOBble aHHble O MaTepuasbHOM U LyXOB-
HOW Ky/bTYpe PEBHNX KOUYEBHNKOB CKU(CKOWA Ky/IbTYPHO-UCTOPUYECKOI OBLLHOCTM.

HecMOTps Ha CTOMb ANMTeNbHYIO, KaK Ka3anoch Obl, ICTOPUIO U3Yy4eHMs NOA0BHOro poja
NaMATHUKOB, MWL B Hadvane XXI B. 6b110 BblpabOTaHO ¥ CHOPMYIMPOBAHO OMNpefesieHne
60/1bLLIOr0 KypraHa paHHero >Kene3Horo Beka Kak apXuTeKTYPHON KOHCTPYKLMK, BKHOYatOLLER
B Ce6a He TONIbKO NMOrpe6eHns, CXPOHBbI, Knafbl, PUTyasibHble KOMMIEKCH! U BO3BEAEHHbIE HAf,
HVMW COOPYXXEHWS, HO TaKXXe N TEPPUTOPUIO BOKPYT KypraHa — TaK HasblBaeMoe OKO/IOKypraH-
HO€ MPOCTPAHCTBO, MHaYe roBOPS, Nepudeputo KypraHa.

LieneHanpasfieHHOe n3yyeHne nepudepun 60MbLINX KYPraHoB CKU(ICKOTO BPEMEHWN Ha-
yasiock B 2008 r. B KazaxctaHe. C 2012 r. nogo6Horo poga paboTsl cTaim NpoBognThCs Ha Ce-
BepHOM KaBKase B paMKax MeXAMCLMUMIMHAPHbLIX UCCeLOBaHMIA C LUMPOKOMACLUTa6HbIM Npu-
MEHEHVIEM reopu3nNK1N METOLOM MarHUTOMETPUU. OCHOBHLIM U3MEPUTEIbHLIM NPUBOPOM MpK
3TOM SBNANCH Le3VeBbli MarHUTOMETP, MO3BONAIOWMIA OXBaTbIBaThb 32 [OBO/ILHO KOPOTKMI
CPOK OTHOCUTE/NbHO 60/bLUMe NioLaam 6e3 NpoBefeHNs Packomnok 1 NofyyaTb AeTa/lbHYHO WUH-
(hopMaL Mo 0 CTPYKTYpe Kak rnepudepuyt OAHOr0 KOHKPETHOrO KypraHa, Tak U BCero Morusib-
HUKa B LeNOM Ha rny6mHy [0 2-3 M OT COBPEMEHHOW MOBEPXHOCTU. Busyanmsauus nonyyeH-
HbIX [aHHbIX O pPasHWLEe MarHUTHOrO CUrHala MoyB CrocO6CTBYET MOMyYEHUIO CBOEro pofa
«PEHTIEHHOr0 CHUMKa» — MarHMTOrpamMmMbl, OTOOPaXKAIOLLEN KaK apXUTEKTYPHbIE 0COBEHHOCTM
cammx KypraHoB, TaK W YeTKOe MeCTOpacro/ioXeHVe pas/iMyHbIX KOHCTPYKLMWIA nepudepum
KypraHa, He BUAMMbIX Ha COBPEMEHHOM NoBepXHOCTW. Tak B 2012-2015 rr. Ha CTenHON Teppu-
Topuy CTaBpoOMoNbLCKOro Kpas BOKPYT 60/bLUMX KYpraHoB CKU()CKOTO BPeMeHU 6blin BbisiBIIe-
Hbl PBbl, Ba/ibl, KOCTPWLLA, €AVHOBPEMEHHbIE 3aXOPOHEHWSs, MOA3AXOPOHEHWA, PUTYasbHble
KOMI/IEKChI W M/IOLAAKM, & TakkKe OCTaTKU TPU3H W Crefibl apXUTEKTYPHBIX COOPYXEHMIA. O
pesy/ibTatax 3Tux paboT coobLlanoch paHee, B TOM YKC/E U B pamKax BTopoi MexkayHapoLHO
KOHhepeHumn «Apxeonorus 1 reonHhopmaTka» B 2015 .

B 2015-2016 rr. apxeonioro-reotimanyecKoMy 1UccnefoBaHNIO Nodeepriack nepugepuns
60NbLUMX KypraHoB CKU(CKOro BpeMeHn Ha Tepputopun KybaHu. Hamu npoBogmnuck foucce-
NeloBaHUA TakMX BbIJAIOLMXCA MNAMATHUKOB CKU(ICKOM ucTopunm Kak KocTpomckue/
Pa3veHHble KypraHbl (KpacHogapckuii Kpail) n morunbHuk Kenepmec (Pecny6nunka Agbires),
He pa3 y>Ke OTPaXKeHHbIX B IUTepaType 1 XOPOLLUO U3BECTHbIX LLIMPOKOMY KpYry CMeLuaancTos.

Pe3ynbTatbl paboT Nnokasasn 3HaunTe/IbHble Pa3InymA B MPUHLMMAX UCMOMb30BaHMUA Me-
pucepun 60NbLIMX KypraHoB APEBHUMU KOYeBHUKaMu | TbIC. [O H.3., MPOXMBABLUKX MO pas-
HbIM Geperam cpefiHero TeyeHus p. KybaHb. STOT (akT MOXeT CBUAETENbCTBOBATL Kak O pas-
HuULe norpebasnbHO-NMOMUHANIbHOW 06PAAHOCTY APEBHUX KOYEBHUKOB, Tak Y O BO3MOXHOM pas-
NIMYHOM 3THMYECKOM COCTaBe KOYEBOro HaceneHus paHHero »KenesHoro Beka Ha COBPEMEHHbIX
Tepputopuax KpacHogapckoro n CTaBponosibCKOro Kpaes.
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Parzinger G., Marchenko I.1., Fassbinder J., Gass A.
(Foundation of the Prussian Cultural Heritage, Kuban State University,
Munich University; Berlin, Krasnodar, Munich)

ARCHAEOLOGICAL-GEOPHYSICAL INVESTIGATIONS
OF THE PERIPHERY OF LARGE BARROWS OF THE SCYTHIAN TIME
IN THE CEMETERIES OF THE KUBAN

Large barrows of the Scythian time have been investigated on the steppes of Eurasia for
over 250 years. Since 1763, beginning from the first excavations of a large barrow of the Early
Iron Age, those of Litaya Mogila near the fortress of Ste Elisabeth (now Kropyvnytskyi, the
Ukraine) more and more data on material and spiritual culture of the early nomads of the
Scythian cultural-historical entity have been accumulated.

In spite of such a long history of the investigation of such monuments, only in the early 21%
century the definition of the large barrow of the Early Iron Age as an architectural structure in-
cluding not only burials, caches, hoards, ritual complexes and the structures erected above them
but the territory around the barrow as well, the so-called barrow periphery was elaborated and
formulated.

A purposeful investigation of the periphery of large barrows of the Scythian time has be-
gun in Kazakhstan in 2008. Since 2012 such works have been conducted in the North Caucasus
in the framework of interdisciplinary studies with a large-scale application of the geophysical
method of magnetometry. It was carried out mainly with the aid of an instrument known as a
caesium magnetometer capable of covering relatively large areas without excavations and to get
detailed information on the pattern of the periphery of a given barrow or cemetery down to 2—-3
metres from the day. Visualisation of the acquired data on the variation of the magnetic signal
of soils enables us to get a kind of “X-ray photograph’ — a magnetogram reflecting both archi-
tectural traits of barrows proper and the location of various structures in the barrow periphery
not visible on the day. Thus, ditches, banks, bonfire sites, synchronous burials, secondary buri-
als, ritual complexes and remains of funeral banquets and traces of architectural structures were
discovered around large barrows of the Scythian time on the steppes of the Stavropol region in
2012-2015. The results of these investigations were already announced, in particular at the Sec-
ond international conference ‘Archaeology and Geoinformatics’ in 2015.

In 2015-2016 the periphery of large barrows of the Scythian time in the Kuban region
was subject to an archaeological-geophysical exploration. We carried out investigations of such
outstanding monuments of Scythian history as Kostromskie/Razmennye barrows in the Krasno-
dar region and the cemetery of Kelermes in the Republic of Adygeya, extensively researched
and well known to academics.

The results of the work have shown striking differences in the principles of the use of the
periphery of large barrows by the nomads of the 1% millennium BC having inhabited different
banks of the middle reaches of the Kuban river. This fact may be indicative of both the hetero-
geneity of funerary rites of the early nomads and different ethnic composition of the nomad
population of the Early Iron Age in the territories of what are now the Krasnodar and Stavropol
regions.

Mpuxoabko H.B., Cnzos O.C., ndaweHko B.A., 3umnHa O.1HO.
(Tromr'y, UIMHT PAH, MO CO PAH; TiomeHb, Mocksa)
OrbIT NCMOJIb3OBAHUA BINJIA (TEKCAKOINTEP)
A3 NOCTPOEHNA BbICOKOAETAJIbHBIX MOJE/IEV PEJIbE®A
B LLE/TAX APXEO/TOIMMMYECKUMX NCCTEQOBAHNIA

OCHOBHOIA Lienblo UccneoBaHns SBAS0CH HOPMMPOBaHNE METOANYECKUX YKa3aHWiA Mo
BbIGOPY OMTMMaNbHLIX NapaMeTPoB TMofeTa GECnWUIOTHOTO /eTaTeNlbHOro annapata Tuna
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«TeKCAKOoNTep», C Le/blo JOCTUXEHUA Hanbosiee KayeCTBEHHOMO pesy/nbTaTa Ha cTagmmn obpa-
60TKM MO3avKM CHUMKOB B CrieLpanm3nposaHHom 0.

KomnnekTaumsi MCnonb3yemoro rekcakontepa, MOCTPOEHHOro Ha 6a3e pambl Tarot T960
c potoannaparom Sony Alpha a6000 no3sonuna fo6uTbca ONTUMabHOro 6aiaHca no Npoaos-
XXMTENbHOCTU NofieTa Npu B3/IETHOM Macce rekcakonTepa okono 6 Kr. MpofomKmTebHOCTb
rnosieTa, Npu OTCYTCTBUW BeTpa, Temneparype -2...+2°C n ckopocTtu 5-7,5 m/c coctasuna 23—
27 muHyT. MNpeaBapuTesibHas NPUBA3Ka CHUMKOB K MECTHOCTM NPOBOAMIACL METOAOM CUHXPO-
HM3aLUMn BpeMeHn cpabaTbiBaHWsA 3aTBOpa Ha kamepe ¢ GPS-cuctemoii BIMJTA. [aHHbIi MeTog,
KpaViHe YyBCTBUTE/IEH K HACTPOIiKe YaCOB Ha Kamepe, CpefHWiIn NoKasaTe/lb NOrpeLHOCT Npu-
BA3KM MPU 3TOM cocTaBnseT 5—7 mMeTpoB. bosee ToUHas NpuBsA3Ka MTOroBOro opTodoTonnaHa
BO3MOXXKHa C NMOMOLLIbIO Ha3eMHbIX GNSS-13MepeHunii crnelumanbHbIX pernepos.

MoneTbl NPOBOAWNNCL B aBTOMATMUYECKOM pexxume Ha BbicoTax oT 50 m fo 300 m npwu
CKopocTaAX noneta ot 5 m/c fo 12 m/c. MNowanHas cbemka NpoBoAunack ¢ MUHUMAaIbHbIM ()o-
KYCHOM paccTosiHUM C NpuopuTeToM Anadparmbl. ViMetowelics 06bekTus SEL-P1650 obnagaeT
MWUHMMa/IbHOW ANCTOPCUE, KOTOpas UCnpaBsiachk NPOrpaMmMHbIMU METOAAMU.

B xofe nony4yeHHOro onbiTa MPOBeAeHUS a3pOfIOTOCHLEMKN YCTaHOB/IEHbI CreAytoLLve
0CO6EHHOCTM, KOTOPbIe MOTYT NPeLCTaBNATb NPaKTUYECKNIA MHTEPEC:

1. YBefnyeHve BbICOTbI NOJETa AaeT OLLYTVMbIV NPUPOCT B pa3Mepax OTCHATON TeppuTopun,
KOMMEHCUPYS He3HaUUTESbHYHO MOTEPHO B UTOrOBOM paspeLLeHnn opTodotoniaHa. 3a 20 MUHYT nosie-
Ta Ha BbicoTe 50 M 1 Mpy CKOPOCTW 6 M/C OTCHATas NoLLaab coctasnseT 0,5 Kv?, Ha BbicoTe 300 M —
3 kM. OfHaKO eC/ NpU NponeTe Ha BbicoTe 50 M /18 NocTpoeHns LIMP A0CTATOUHO NepeKpbITYS
CHMMKOB 40-50%, To npu BbicoTe 300 M ONMTMMasIbHAA CTeneHb MepekpbITUA CHUMKOB COCTaB/seT 70—
80%.

2. YBe/M4yeHve CKopocTu noneta 6osee 8 mM/C 3HaUNTENbHO YXYALLAeT KayecTBo (oTo-
rpatmm 3a cYeT CMa3blBaHUA U YBENIMUYEHNS KOMMYeCTBa LLUYMOB.

3. [Nns yMeHbLUEeHMs KOIMYecTBa apTeakToB Mo rpaHuLe CHUMaeMOR TeppuTopun npu
(hoTorpamMMeTpryeckoli 06paboTke BblOPaHHbIA NOAMIOH A0MKEH NO (opMe ObITb MaKCMMaib-
HO 6/IM30K K NPSIMOYTO/IbHUKY. TakXke CTOUT y4nTbIBaTb, YTO CHUMKW, PACMIOXEHHbIE BLO/b
rpaHuLbl CbeMKU, He MoMyYatoT AOCTATOYHOrO NnepekpbITUA. Mo3TOMy Npu NOCTPOEHWUM MOT-
HOro o6/1aKka TOYeK Ha rpaHuLLe MOANIoHa CbeMKM (OCOOGEHHO Haz YrnoBbIMU TOUKamu), byayT
HabnLaTbCs apTehakTbl B BUAE NHTEPMEPEHLMOHHBIX BO/H. YUYacTOK CbeMKMN CNefyeT Bblou-
paTb ¢ 6y(hepoM MUHUMYM B OAMH CHUMOK OT rpaHuLbl 06/1acT1 MHTEepeca.

4. A3pohoTochbeMKa KpaiiHe YyBCTBUTENIbHA K COTHEYHOMY OCBeLLeHUt0. Hanbonee on-
TUMabHble pe3ynbTaTbl HAOMOAAOTCA MPU CbEMKE B NepBOi MOMOBMHE AHA. B nacmypHyto
norogy pesynbTaTbl YXYALIAKOTCA C YBE/IMUEHNEM BbICOThI NoneTa. Chemka TeppuTopun B Cy-
MepeyHOoe Bpems MO3BO/SET NOCTPOUTL OPTO(OTONIAH TOMbKO NPU MepeBoje 1300paxeHni B
MOHOXPOMHBIA BUf, 0AHAKO 06/1aK0 TOUEK MMeeT MHOXKECTBO apTedakToB 1 Npobenos.

YuyeT faHHbIX 0COGEHHOCTEW NO3BO/INA HaM MOMTYUYUTb UCXOAHBIA (hoToMaTepuman, npu-
rOAHbIA Ana poTorpammeTpUYecKoin 06paboTkn. B ntore B NonyaBTOMaTUHYECKOM peXxxmMe Bbl-
NN CO34aHbl [OBO/IbHO KayeCTBEHHbIe LM(PPOBbIE MOZENN pefibedpa U 0pTOOTOMNaHb! 3aaH-
HbIX YYaCTKOB PacrofiOKeHNs OTAE/bHbIX apXeosiorMyecknx 06beKToB AHAPEEBCKOro apXeo-
NOTMYECKOro parioHa, pacnosioKeHHOro B6m3n THOMeHW. VITOroBble Mogenn penbeda nMetoT
NPOCTPaAHCTBEHHOE paspeLleHns nopsgka 10 cM/NKKC., YTO NO3BONAET C BbICOKOW TOUYHOCTHIO
NOEHTUMUUMPOBATL 3/1EMEHTbI MMUKpOpe/bedia M OO6BEKTHI apXeosiorMyeckoro Hacreams.
B anbHelilem nnaHnpyeTcs NpoBeAeHEe CbeMKM C NMOMOLLbHO A/IMHHO(OKYCHOro 06beKTMBa C
(hbMKCMPOBaHHLIM (POKYCHbIM PacCTOSiHWEM, YTO B COBOKYMHOCTW C BbICOKOW CTeMeHbo nepe-
KpbITUA CHUMKOB (70-80%) LO/MKHO MAHUMU3NPOBATH ONTUYECKME NCKXKEHUS.
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Prikhodko N.V., Sizov O.S., llyashchenko V.A., Zimina O.Yu.

(Tyumen State University, Oil and Gas Institute RAS,

Institute of the problems of Northern development of the Siberian Branch of RAS;
Tyumen, Moscow)

AN ATTEMPT AT THE USE OF AN UNMANNED AIRCRAFT (HEXACOPTER)
FOR CREATING HIGHLY DETAILED RELIEF MODELS
FOR ARCHAEOLOGICAL INVESTIGATIONS

The study is aimed at the formation of instructions for the choice of the optimum flying
parameters of an unmanned aircraft of the “hexacopter’ type in order to obtain the best result at
the stage of proceeding a mosaic of photographs in specialized software.

Complete set of the hexacopter used built on the basis of the Tarot T960 frame with the
Sony Alpha a6000 camera enabled us to reach the optimum balance with regard to the flight
duration with the take-off mass about six kg. The flight duration in the absence of the wind, at -
2...+2°C and speed 5-7,5 m/sec ran to 23-27 minutes. A preliminary relation of photographs to
the ground was conducted by the method of synchronization of the time of the camera shutter’s
switch with the GPS of the unmanned aircraft. This method is very sensitive to the tuning of the
camera watch, the mean index of error being 5-7 m. A more accurate relation of the final orto-
photoplan is possible with the aid of ground-based GNSS-measurements of special datums.

Flights were automatically operated at heights ranging from 50 to 300 m and at a speed
from 5 m/sec to 12 m/sec. Area photography was carried out with the minimum focus distance
with the stop priority. The available lens SEL-P1650 has the minimum distortion corrected by
program methods.

The experience has revealed the following traits that may be applied to practical prob-
lems:

1. The increase of the flight altitude increases significantly the photographed area thus
compensating for minor losses in the final resolution of the ortophotoplan. The area photo-
graphed during a twenty-minute flight at a height of 50 m and speed of 6 m/sec is 0.5 square
km, at a height of 300m — three square km. However, while with the flight at a height of 50 m a
40-50-per cent overlapping of photographs is sufficient for relief modelling, at a height of 300
m the optimum degree of overlapping is 70-80 per cent.

2. The flight speed over 8 m/sec worsens considerably the quality of photographs due to
slurring and the increase of the noise.

3. In order to diminish the number of artefacts along the boundary of the photographed
territory while carrying out photogrammetric processing the chosen proving ground must have
near-rectangular shape. It should also be taken into account that the photographs located along
the boundary of photography do not receive adequate overlapping. That is why while construct-
ing a dense cloud of points on the boundary of the proving ground of photography, especially
above the corner points, artefacts will be observed in the shape of interferential waves. The pho-
tography area should be chosen with a buffer of minimum one photograph from the boundary of
the area of interest.

4. Aerial photography is highly sensible to the sunlight. The optimum results can be ob-
tained before noon. In cloudy weather the results worsen with the increase of flight height. Pho-
tographying in the twilight enables us to make an ortophotoplan provided the images are trans-
formed to the monochrome state yet the cloud of points has many artefacts and gaps.

Taking into account these particularities has allowed us to get a source material suitable
for photogrammetric processing. As a result fairly adequate digital relief models and ortophoto-
plans of given areas of location of specific archaeological sites of the Andreevskiy archaeologi-
cal area in the vicinity of Tyumen. Final relief models have spatial resolutions of the order of
10 cm/pix. which enables one to identify the elements of microrelief and archaeological sites
with high precision. Photography with the aid of a long-focal lens with a fixed focus distance,
which in combination with a high degree of overlapping of photographs (70-80%) would hope-
fully minimize optical errors, is planned for some future day.
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Painxonbg C.
(DAL, bepnuH)

rmc, anCTAHUMNOHHOE 30HANPOBAHWE
N OAHHBIE APXEOJTOI N B USYHEHU TOPHbLIX JTAHAOLWA®TOB

OpHble apXxeoniornyeckre naHAwafTbl NPeAcTaBnAOT CO60W Crefbl Ye0BEYECKOro
npebblBaHNS Ha KPato OKYMEeHbI B CMIOXHbIX NMPUPOAHBIX YCNOBUAX. STOT B3rNAf Ha APEBHUX
obuTtateneil BO MHOroM c()OPMMPOBASICS NOZ BIMAHWEM HALIMX COBPEMEHHbIX NPeACcTaB/eHni
0 ropax Kak yfaneHHbIX, TPYLHOLOCTYMHbIX U CNOXHO ynpaB/iseMblX Tepputopuid. OfHaKo B
[peBHWEe BpeMeHa MpeAropHbIe Y ropHbIe MPUPOAHBIE YCI0BMA BblIN, BO3MOXHO, 60nee npu-
B/IeKaTe/IbHbIMM, MOCKO/bKY C/TYXXW/IN CTabW/IbHbIM UCTOYHUKOM BOAbI, MacTOMLL, /IECOB, a TaK-
XKe LUMPOKOro CrneKTpa Cbipbs. MOXHO NPeAnonoXnTs Takum 06pa3oMm, YTO YeloBeYecKoe 06m-
TaHue B ropax 6b110 He MeHee UHTEHCUMBHBIM U A/INTENbHBIM, YeM B ApYTrOM NPUPOLHOM OKpY-
XEeHUN.

ApXeoiornyeckrie pa3BefKu 1 pacKonkm Ha 60/bLLUKX BbICOTaxX MO PAAY NMPUYMH ABNAIOT-
CA CNOXHOW 3afayeil. MoLyHble NpoLecchl 3MeHeHWs pefibea MeCTHOCTU NPUBOLAT K CyLLe-
CTBEHHOI yTpaTe apXeosiorMyeckoil MHopMaLmmn o namsTHUKax 6narogaps aposun u ceau-
MeHTauun. CnoxXHble nperpagbl Ha MECTHOCTU MeLLatoT JOCTUYb NMOTEHLMaIbHLIX NaMATHUKOB,
a BbICOKas pacTUTE/IbHOCTb JYrOB U FOPHbIX /IECOB 3a4aCTyO CKPbIBAET C/efibl aHTPOMOreHHOro
NpUCYTCTBMA. B OTAnuMe OT NPUrofHbIX A1 LUMPOKOMAcLITabHOM CebCKOXO03ACTBEHHOM
[eATeNIbHOCTU TEPPUTOPWIA, 34eCb ropasfio PeXke MOXXHO BCTPETUTb Ha MOBEPXHOCTU MOABLEM-
HbIl MaTepuan. C Apyroil CTOPOHbI, UCMO/b30BaHNE KaMHSA B KayeCTBe CTPOWTE/IbHOrO Mare-
puasia BO MHOTMX rOPHbIX PervoHax NpuBOAUT K YCTPOWCTBY COOPYXKEHWI, KOTOPbIE COXPaHs-
tOTCA Ha MOBEPXHOCTW [0Nroe Bpems. MNpuMeHeHne faHHbIX AUCTaHLMOHHOIO 30HAMPOBaHUA B
FOPHbLIX YC/IOBUAX, TaKUM 00pa3oM, AaeT BO3MOXHOCTb MPeOfO/eTb CIOXHOCTU B JOCTYMNe K
apXeosiorMyeckMm 06LeKTaMm 1 NMOHATb MHOT e 0CO6EHHOCTY 3eM/IEMNO0/b30BaHUSA, HELOCTYMNHbIE
AN U3yYeHNs 06bIYHLIMK NOMEBLIMM apXeonormyeckumMm mMetogamu. B goknage npusogures
CPaBHEHME HECKO/bKUX MPUMEPOB apXeosiornyeckoro nsyyeHna ropHbix 30H Kaskasa, Anbr,
TaHb-LLaHa n Antas. B npuBoguMbIX nprMepax AaHHble AUCTaHLMOHHOMO 30HAMPOBaHMS Obl-
NN MHTerpuposaHbl B MAC, 4TO NO3BOIMIO PEKOHCTPYMPOBaTb OCOGEHHOCTM YeN0BEYECKOro
CyLLieCTBOBaHWA, Hanpumep, B NacTouwHbIX naHawadrax (Kaskas, Anbnbl, TaHb-LUaHb), npo-
[BVDKEHVE Niiofel B ropbl (Hanp., ABCTpUACKUE ANbMbl) WK CO34aHME PUTYasbHbIX FOPHbIX
KOMM/IeKCcoB (Hanp., @paHuy3ckue Anbrbl, AnTain).

Reinhold S.
(DAL, Berlin)

GIS, REMOTE SENSING AND ARCHAEOLOGY DATA
IN THE STUDY OF MOUNTAIN LANDSCAPES

Mountain archaeological landscapes represent the remains of human occupation at the
periphery of the oikumene in precarious environments. This view on ancient inhabitants of
mountains is deeply influenced by our modern view of mountains as remote, difficult to access
and difficult to manage territories. Yet in pre-modern time piedmont and mountain environ-
ments were perhaps much more attractive as they provide stable supplies of water, pasture, for-
ests but likewise of a broad spectrum of raw materials. It can thus be assumed that human occu-
pations in mountains have been not less intensive and long-lasting than in other settings.

Archaeological survey and excavation in high altitudes is yet a difficult task for many
reasons. High relief energy cause massive loss of information on archaeological sites due to
erosive and colluvial processes. Difficult terrain obstructs access to potential sites, and closed
vegetation cover of meadows or mountain forests frequently renders the remains of anthropo-
genic presence invisible. Other than in landscapes suitable for large-scale agriculture surface
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finds exposed due to ploughing are much less frequent. On the other hand, the abundance of
stone as building material in many mountainous regions resulted in transformations of the sur-
face that survived for very long times. Using remote sensing data in mountainous terrain has
therefore the potential to bridge the problematic access to archaeological features and to under-
stand also off-site features not studied by normal archaeological surveys. We can compare here
different case-studies from the Caucasus, the Alps but likewise the Tien-Shan and Altai moun-
tains. In these case studies remote sensing data is integrated into GIS-systems that aim to the
reconstruction of human lifescapes such as e.g. studies on pastoral landscapes (Caucasus, Alps,
Tien-Shan), on movements in mountains (e.g. Austrian Alps) or on ritual landscapes (e.g.
French Alps, Altai).

PognHkosa B.E., Ncaes O.W., Kucenes O.W., OyavH A.
(WA PAH, PITTMY'; Mockea, C.-IMeTepbypr)

MOJAE/TIMPOBAHWE 30H 3ATOINNEHNA
B KOHTEKCTE APXEO/IOI O-IAHALLA®THbIX MICCNELOBAHUIA
(MO PE3YNIbTATAM PABOT B HNXKHEM TEUEHUN P. CY KA,
KYPCKAA OBJIACTDb)

PernoH B HWkKHem TeuyeHun p. Cymxka (npasbli nNpuToK p. lMcen, neBoro nputoka
p. JHenp) xapakTepu3yeTcs 3HaYUTE/IbHbIM KO/IMYECTBOM Pa3sHOBPEMEHHBIX apXeonornyecKmx
NaMATHUKOB, B TOM 4MC/le HEOObIYHOW KOHLEHTpaLMeid paHHECNaBAHCKMUX K/1afoB, KOTOpble
CTa/ U3BECTHbI B MOCMeAHee fecATuIeTUe. AKTYalIbHbIM NPEeACTaBAETCS BbIB/IEHME NPUPOL-
HbIX 0COGEHHOCTEN 3TOW TEPPUTOPUN, LeNaBLUNX ee NPUBeKaTeNbHON 415 OCBOEHWS B pa3Hble
3MNOXMW.

Mpvpof4Has LOMUHAHTA WU OAMH M3 OCHOBHbIX (PaKTOPOB (hOPMUPOBaHUA penbeda pac-
CMaTpvBaeMoro permoHa — p. Cymxka, — No3ToMy M3yyeHue rMaponornyeckon cutyauum u ee
ONHAMVIKK ABNSETCA ANA JaHHOW TeppPUTOPMM HEOOXOLMMOW COCTaBNSAIOLWE naneonaHawagT-
HbIX PEKOHCTPYKLUMIA. Cyhka UMeeT U3BUNNCTOe pycro, cnaboe TeveHue (0,1-0,15 m/c), wmpo-
Kyt0 (8o 500 M) cpaBHMTENLHO POBHYHO NMoiMy. CTOK BOAbl B peke BeCbMa HepaBHOMEPHO pac-
npegeneH BHYTPU rofa: MeXXeHHbIe pacxofbl He npesbILwatoT 1 Ky6. M/C, HO pacXofbl BECEHHe-
ro NosioBoAbA Nepmognyeckn coctasnsatoT 6onee 200 n gaxe 250 Ky6. M/c, 4TO, HECOMHEHHO,
NPVBOAWT K BbIXOLY BOAbI Ha MONMY W 3aTOMIEHWIO 3HAYUTEbHBIX Naowagein. OUYeBnAHO, YTO
NaBOAKOBast aKTUBHOCTb PEKM — OLHO M3 K/KOYEBbLIX YCN0BUIA, 06YCNaBINBAIOLLMX XapaKTep W
WNHTEHCUBHOCTb OCBOEHUSA NPUEratoLLmX K Heli TEppUTOpPUIA.

Ha ocHoBe MHopMaLuy, NonyYeHHOW B X0 PeXMMHbIX HabN0AeHNI Ha nocTy Muapo-
MeTCny6b! 1. Cymxa, 6biiv co3faHbl KapTbl 30H BEPOATHOrO 3aTOMN/IEHNUs B 3aBUCUMOCTW OT
YPOBHS BOAbI pa3/IM4yHON obecrneyeHHOCTU. NHTerpmposaHue nx B MNAC no3sonnno conocra-
BUTb [aHHbIE O 3aTan/IMBaeMbIX MNPV pa3HON BbICOTE MNaBOAKOB y4acTKaxX C AaHHbIMK 06 M3BeCT-
HbIX apXeosiorMyecKMX 0ObEKTaX W BbISBUTb MPUYPOUYEHHOCTb MOCNEAHUX K TEM WU WUHBIM
OTMeTKaM ype3a BOfbl U XapaKTepHbIM (hopMam penibeda. MoMUMO PeKOHCTPYKLUMK ornpeje-
NEHHbIX YCNOBMWIA Naneocpesbl Ha pasHbIX XPOHOMOrMYECKMX 3Tanax, 3T0 4aeT BO3MOXHOCTb
MPOrHO3MPOBaTh PAcnoNIOKeHMe NaMATHUKOB Ha eLle He U3YYeHHbIX yvacTKax nolimbl. Obcne-
[,0BaHVE HECKO/MIbKUX TaKMX YYacCTKOB U 06HapYy>KeHMe Ha HUX Ky/IbTYPHbIX C/I0eB MOATBEPLAM-
N0 MepcneKTUBHOCTb MPUMEHEHWS NPeACTaB/IEHHOro MeTofa B apXeosorMyeckux Uccnenosa-
HUSAX.
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Rodinkova V.E., Isaev D.I., Kiselev D.I., Dudin A.
(Institute of Archaeology RAS, Russian State Hydrometeorological University;
Moscow, St Petersburg)

MODELLING OF INUNDATION ZONES IN THE CONTEXT
OF ARCHAEOLOGICAL-LANDSCAPE INVESTIGATIONS
(FROM THE RESULTS OF THE WORK ON THE LOWER REACHES
OF THE SUJA RIVER IN THE KURSK OBLAST)

A region on the lower reaches of the Suja river (a right tributary of the Psel river, a left
tributary of the Dnieper river) is characterized by a large number of heterochronous archaeo-
logical sites including an unusually high density of early Slav hoards discovered in the last dec-
ade. Revealing natural features of this territory making it attractive for development in different
epochs seems to be of topical interest.

The Suja river is the natural dominant and one of the main factors of the formation of the
relief of the region under consideration. Therefore the study of the hydrological situation and its
dynamics is an indispensable element of palaeolandscape reconstructions for this territory. Suja
is meandering, slow-flowing (0.1-0.15 m/sec) and has wide (up to 500 m) and relatively flat
flood-lands. The water-flow is quite unevenly distributed seasonally: that at the lowest water-
level does not exceed one cubic metre per second while that of the time of spring flood is occa-
sionally in excess of 200 and even 250 cubic m/sec which leads to flooding of considerable ar-
eas. It is evident that floods are among key factors responsible for the character and intensity of
the riverine development.

The maps of the zones of probable flooding depending on different water levels were cre-
ated on the basis of the information accumulated by the post of the Hydrometeorological service
of the town of Suja in the course of the flow regime observation. Their integration into GIS en-
abled us to compare the data on the areas flooded at different levels of flooding with those on
the known archaeological sites and to reveal the latter’s relation to certain marks of waters’
edge and characteristic relief forms. Besides the reconstruction of specific palaeoenvironment
conditions it enables us to predict the location of sites in the yet unexplored areas of flood plain.
An inspection of several such areas and the discovery of occupation deposit there have shown
great promise of the application of the presented method to archaeological investigations.

CuvHratynvH P.A.
(Cry, Capatos)

OorbIT NMPUMEHEHNA MYTIbTUCTNEKTPAJ/IbHBIX WEB-MOHUTOPUHIOBbIX
CUCTEM B NONEBbLIX APXEOJ/IOI MHYECKNX NCCNEOOBAHUNAX

B pabote paccmaTpuBalOTCS  BOMPOCbI  MPUMEHEHMS  WMHTErPUPOBaHHbIX  web-
MOHUTOPVHIOBbIX CUCTEM NPW NPOBEAEHNMN MOJMEBLIX apXeoormyeckmx nccnefoBaHuii. Otme-
yaeTcs 0co6as posib reoPU3nNYeCKNX TEXHOMOMMIA NPU AUCTAHLMOHHOM MOHUTOPUHIE apXeosio-
FMYECKUX NaMATHUKOB.

Kak nokasblBaeT NpakTuKa, 3(EeKTUBHOCTb OTAENbHO B3SATOrO eCTeCTBEHHOHAYYHOro
MeTofa Npy AUCTaHLMOHHOM MOHUTOPUHIE 0ObEKTOB UCTOPUKO-KY/IbTYPHOIO Hacneams 4acto
SBNSIETCA HEAOCTATOUHOM, YTO CBUAETENLCTBYET 06 OTCYTCTBMMU YHUBEPCAIbHBIX TEXHO/OTWIA.
Pa3peLuaroLias cnocobHOCTb M36paHHbIX METOLO0B YacTO OMNpefenseTcs 3a/I0KEHHON MeToam-
KO, npefenamun (U3NYECKON YyBCTBUTENbHOCTW AATYMKOB M3MEPEHUI, MHHOPMATUBHOCTb —
KOMM/IEKCOM MPUPOAHbIX M aHTPOMOreHHbIX (PaKTOPOB, CYLLECTBYHLMX Ha JaHHOW nccneaye-
MO TeppuTOopun. B TO XKe BpPeMsi, COBMECTHOE MCMO/b30BaHne GAvKHERn hoTorpammeTpun un
METOLOB MYNbTUCNEKTPAIbHOTO 30HAMPOBaHUA SBASETCA  3EKTUBHBLIM  Fe0(U3NYECKUM
NPYEeMOM MpPW KOMMNJIEKCHBIX UCCeA0BaHNSAX TEPPUTOPUIA apXE0IOrMUYECKNX NaMATHUKOB.

B pgoknage paccMaTpvBatOTCA OCOGEHHOCTM MOCTPOEHMS MY/bTUCNEKTPa/IbHON CTepeo-
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(hoTOrpamMmmMeTpryeckoii web-MOHUTOPUHIOBOW NNaTPOPMbl C UCMO/b30BaHWEM [aHHbIX AWC-
TaHUMOHHOI0 30HAMpoBaHuA (J43) ¢ MCKYCCTBEHHbIX CyTHUKOB 3emnn (UC3), paboTbl n3me-
PUTENILHOrO KOMI/IEKCA B PEXXMME peasibHOro BPEMeHW C HasloXKeHWeM 06bEKTOB AOMO/THEHHOM
peanbHOCTN, B aBTOMaTU3UMPOBAHHOM PEXMME HaKOMIEHUS MPOCTPAHCTBEHHbLIX [AaHHbIX Ha
umdposoin Mogenun penbetha (LUIMP), B 3KCNEPTHOM peXXnMe C MCMO/b30BaHWEM HEVPOHHbIX
ceTeil 1 anropuTMOB MalLMHHOIO 06y4YeHns. OTAeNbHO paccMaTpUBatOTCS BOMPOCHI MHTepnpe-
Taumm apxmeHbix 443 ¢ IC3 npu peKOHCTPYKLMM M1aHOB CpesHEBEKOBON 3acTpoVikv bynrapa,
YKeka, 3010TapeBCKOro MocesieHNs U HEKOTOPbIX APYrnX OOBLEKTOB MCTOPUKO-KY/IbTYPHOMO
Hacnegms.

MprBOAATCS NPUMEPbI YCMELIHON anpobaumum MHTErpupoBaHHbIX Web-MOHUTOPUHIOBbIX
CUCTEM, MOCTPOEHHbIX Ha 6a3e HEMETPUYECKMX LM(POBbIX Kamep pacLUMpPeHHOro AuarnasoHa
3N1EKTPOMArHUTHbIX BOJTH, Ha apXE0/10rMYeCKNX NaMATHMKaxX Bonro-YpasibCckoro permoHa.

Singatullin R.A.
(Saratov State University, Saratov)

AN ATTEMPT AT THE APPLICATION OF MULTISPECTRAL WEB-MONITORING
SYSTEMS TO ARCHAEOLOGICAL FIELDWORK

This paper deals with the application of integrated web-monitoring systems to archaeo-
logical fieldwork. The key role of geophysical techniques for remote monitoring of archaeologi-
cal sites is noted.

As experience implies, the efficiency of a specific scientific method while remotely
monitoring objects of the historical-cultural heritage is often inadequate which implies the lack
of universal technologies. Resolving power of the chosen methods is often determined by built-
in techniques, limits of physical sensitivity of sensors and their informative power — by a com-
plex of natural and anthropogenous factors existing in a given area under investigation. At the
same time, a combined use of close photogrammetry and multispectral sensing is the most ef-
fective technique while conducting complex investigations of archaeological sites.

The paper discusses particular features of the creation of a multispectral stereophoto-
grammetric web-monitoring platform with the use of the data of Remote Sensing from artificial
satellites, the real-time work of a measurement complex with the imposition of objects of com-
plemented reality in automatic operation of accumulation of the spatial data in a digital relief
model, in expert operation with the use of neuron networks and algorithms of computer-assisted
instruction. Issues of interpretation of the archival data of Remote Earth Sensing from satellites
while reconstructing medieval building patterns of Bulgar, Ukek, the Zolotarevskoe settlement
and some other objects of the historical-cultural heritage are dealt with separately.

Examples of successful use of integrated web-monitoring systems created on the basis of
non-metrical digital cameras of widened range of electromagnetic waves at archaeological sites
of the Volga-Urals region are cited.

TartaypoBa J1.B., Bbikos J1.B. CeTneiumin A.3.
(WA CO PAH, Omckuin TAY, OO0 «Pocb-2015»; OMCK)
TPEXMEPHOE KOMIMbKOTEPHOE MOAENTNPOBAHUME
B APXEO1OI N PYCCKUMNX CUBUPW:
OT MOAENN K PEKOHCTPYKLUININ
VccneposaHue BbINOHEHO no rpaHTy PH®, npoekT Ne 14-50-00036
B Hauane XXI B. apxeonorus pycckux Cnubupu Bbilia Ha HOBbIV YPOBEHb PasBUTUS — OT

HakKonieHna mMartepurasia K nposognMbIM Ha OCHOBE MEXAUCUUMNNHAPHbLIX VICCﬂe,ﬂ,OBaHVII\/'I pe-
KOHCTPYKUWAM Pa3/INYHbIX 3/IEMEHTOB CUCTEMBI YKN3HeobecneyveHnsl, TEXHONOT Uit npownsBoACTB
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N 1.4. K 3TOMy Hanpas/ieHW0 MOXHO OTHECTU W TPEXMEPHOE KOMMbIOTEPHOE MOLENNPOBaHNe
pacKomnaHHbIX KOMM/EKCOB, BbIMO/IHEHHOE Kak C MCMO/Ib30BaHWEM apXeosiorMyecKux MiaHos,
Tak 1 Ha 6a3e naHAWAaMTHON MoLen, MOCTPOEHHON Ha OCHOBE reofe3nyeckmx MeToLoB onpe-
[eneHns NPOCTPaHCTBEHHOIO MOJIOXKEHNS 06BEKTOB C NMOMOLLbIO IN06a/IbHbIX HABUTALMOHHBIX
cnyTHUKOBbLIX cucteM (MHCC) n 6ecnnnoTHbIX neTateNbHbIX annapatos (BrJ1A).

O6BLEKTOM M3yYeHUs CTan [Ba [epeBEHCKUX KOMIJeKca neproga 0CBOeHUs PYCCKUMM
Owmckoro MpuupTbiwba (XVII-XVIII BB.). Ana namaTHuKa U3tok-1 (BonbLuepeyeHCKniA paiioH
Omckoli 06nactv) B 2005 r. 6bina caenaHa TpexmepHas MOAeNb UCCNeA0BAHHbIX XWUMULL, Ha
OCHOBE MaHa packona. OKpyxaroLLas MeCTHOCTb MpeAcTas/Anack no ororpaduam 1 gusnye-
CKMM KapTam. lMonyyeHHas unnocTpaumns Aaet Nuilb obLuee npeAcTas/ieHyie 0 MaaHurpagpum
[epeBHU U ee pa3BUTMK. [ng naMAaTHWKA AHaHbUHO-1 (BonbluepeyeHcKMid pailoH OMCKOiA 06-
nactun) paboTbl BbIMOMHEHBI C UCMO/b30BAHVEM COBPEMEHHbIX reofe3nyecknx npubopos 1 Tex-
HONOrWiA. BbiNy Nony4YeHbl 0630pHbIE POTOMNIAHLI MECTHOCTU, KPYNHOMACLITa6bHbIE M/1aHbl pac-
KONoB ¥ ux Yacteid. MpumeHeHne MTHCC gns NpMBA3KM CHUMKOB M03BOINI0 00bEANHUTL BCe
KapTorpajuyeckvue mMatepuanbl B e/HOI CUCTeMe KOOpAMHAT B BUAE NaHALIA(THON Mozenu
MECTHOCTU U NaMATHUKA W ONPefeNnTb ero rpaHuLbl. Ha 0CHOBe MONyYeHHbIX AaHHbIX CO34a-
Ha TpexmMepHas PeKOHCTPYKLMS OKPYXKatoLLein NPUpPOAHON Cpefbl 1 pacKonaHHbIX 06beKTOB.
MonyyeHHbIe pe3y/bTaTbl JAOT BO3MOXHOCTb MPUCTYMNUTL K UCTOPUYECKOMY MOAENVMPOBaHNIO
MOCeNIeHYECKOrO KOMIJ/IEKCA, OTAEMbHbIX MOCTPOEK N UX MHTEPLEPOB. PasmelleHne ux Ha pe-
aNbHOM MoZenn naHAladra no3BosiseT OCYLLEeCTBUTb PEKOHCTPYKLMIO UCTOPUYECKON 3KOMO-
MW HaceNeHns, OCTaBMBLLErO NaMATHUK.

Tataurova L.V., Bykov L.V., Svetleyshiy A.Z.
(Institute of Archaeology and Ethnography of the Siberian Branch of RAS,
Omsk State Agrarian University, Ros-2015 Ltd; Omsk)

THREE-DIMENSIONAL COMPUTER MODELLING IN THE ARCHAEOLOGY
OF THE RUSSIANS IN SIBERIA: FROM MODEL TO RECONSTRUCTION

The study has been carried out within the framework of the Russian Scientific Foundation
grant, project no. 14-50-00036

In the early 21% century the archaeology of the Russians in Siberia has reached a new
level having switched from the accumulation of materials to reconstructions of various elements
of their life support system, manufacture techniques, etc., conducted on the basis of interdisci-
plinary investigations. This line of investigation includes three-dimensional computer modelling
of excavated complexes carried out with the use of both archaeological plans and a landscape
model created on the basis of geodesic methods of location of objects with the aid of global
navigational satellite systems (GNSS) and unmanned aircrafts.

The investigation has been concerned with two rural complexes of the period of the de-
velopment of the Omsk Irtysh basin by the Russians in the 17"-18" centuries AD. A three-
dimensional model of dwellings at the Izyuk-1 site in the Bolsherechenskiy district of the Omsk
oblast was elaborated on the basis of the excavation area plan in 2005. The landscape was repre-
sented from photographs and physical maps. The acquired illustration gives but a general idea
of the village planigraphy and its development. As to the Ananyino-I site in the Bolsherechen-
skiy district of the Omsk oblast, the work was conducted with the use of modern geodesic de-
vices and techniques. Survey photoplans of the area and large-scale plans of excavation areas
and their parts were obtained. The use of GNSS for the reference of photographs enabled us to
unite all the mapping materials in a single system of coordinates in the shape of a landscape
model of the locality and site and to trace the latter’s boundaries. A three-dimensional recon-
struction of the environment and excavated objects was created on the basis of the data ac-
quired. The information gained provides a possibility of historical modelling of a dwelling com-

48



plex, specific structures and their interiors. Their location at a real landscape model enables us
to reconstruct historical ecology of the population having built the settlement.

TeHuep T., Héliepbayap B.
(BeHckuid yHuBepeuTeT, LBI ArchPro,
YHuBepcuTeT Macapuka; BeHa, bpHo)

MPOCTPAHCTBEHHbI AHA/T3 FTOPOACKOW TEPPUTOPU
Nno JAHHBIM APXEOTI'EO®PUN3NYHECKOI O OBC/TIEOBAHNA
PMMCKOI'O rOPOJA KAPHYHTYM B ABCTPUWN

HecmoTps Ha pa3nMyHbIe LLIKObI, CYLLIECTBYHOLLIME apXE0/0rMHYeCKMe TeOPETUYECKYIE MOAXObI
MMELOT 06LLiee MpefCTaBeHMe O TOM, YTO CMOCO6 OpraHM3aLyy XXUIOro NPOCTPaHCTBa Y HApOLoB B
MPOLL/IOM MMEET CBOe OTPaXKeHWe B 06beKTax COLanbHOM, KynbTYpPHOW, MOMUTUYECKON, U faxe
CMMBO/INYECKOW HanpasneHHOCTU. OfHUM M3 METOAOB M3YYeHUsl NOLOBHbLIX OTPaKEHUIA ABNSAETCS
MPOCTPAHCTBEHHbIN CUHTaKCUYeCKMiA aHarms (Space Syntax Analysis). JaHHbIi nogxon o6beanHaeT
Habop TEOPETUYECKMX N aHA/IMTUYECKUX NPOLEaYp, NPeAHasHaYeHHbIX A5 MAEHTU(MKALWK, cpas-
HEHUs! 1 MHTepnpeTaLum 0CcO6eHHOCTEN NPOCTPAHCTBEHHOW OpraHu3aLmm 13ydaeMoi TeppuUTopum.
OH pacnonaraet psfoM MHCTPYMEHTOB, KOTOPbIe CMOCOBHbI KONMMYECTBEHHO U KAYECTBEHHO OXBATbl-
BaTb MPOCTPAHCTBO U1 BU3ya/n3VpOBaTb BaXKHbIE COOTBETCTBUSA MEX/Y YE/I0BEUECKUM ABVDKEHVEM M
MCMOMb30BaHKEM OKPY>KatoLLIero apeasna. B noctepHoM [0KNaze aBTopbl COCPeA0TauMBArOTCA Ha Na-
HPOBKE Y/INYHON CUCTEMbI PUMCKOr0 ropofa KapHyHTyM, IeMOHCTPHPYSA NPUMEHEHVE 3TOTO UHHO-
BaLWIOHHOTO MOAX0/A [/19 aHa/M3a JaHHbIX apXxeoreofim3nyecKoro 06ces0BaHus.

Tencer T., Neubauer W.
(University of Vienna, LBI ArchPro,
Masaryk University; Vienna, Brno)

URBAN SPATIAL ANALYSES OF GEOPHYSICAL ARCHAEOLOGICAL
PROSPECTION DATA FROM THE ROMAN CIVIL TOWN CARNUNTUM, AUSTRIA

Despite the different attitude the most of archaeological theories agree that the way the people
construct and organize their living space, have reflection in the social, cultural and political or even
symbolical structures. One possibility to investigate this relationship is Space Syntax Analysis. This
approach comprises a theoretical and analytical set of techniques used to identify, compare and in-
terpret patterns in the spatial configuration of space. It offers a combination of tools that are able to
guantitatively and qualitatively capture the configuration of the space, and to visualise important
correlations between human movement and their use of the space. The paper here presented focuses
on the layout of the street system of the Roman civil town of Carnuntum, demonstrating the applica-
tion of this innovative approach to the analysis of the geophysical archaeological prospection data.

TuwkuH A.A., PotaHosa N.H., Edpemos I".A., dunartosa E.C.
(AnTTY, bapHayn)

B/IOK APXEOJIOI MHECKNX KAPT B AT/IACE
«BOTbLUOU ANTAN: TIPNUPOOA, NCTOPUA, KYJIBTYPA»

Pab6oTa BbINonHAeTCSA Npy (hMHAHCOBOM nogaep>kke rpaHTa PO DU, npoekT Nel5-05-09421-a.

Npea pa3paboTkn atnaca «bonblioi AnTai: Nnpupoga, UCTOPUS, KynbTypa» BO3HUK/A
Ha OCHOBE VMEOLLMXCS pe3y/ibTaToB MHOIONETHUX PaboT pas/INyHbIX KONNEKTUBOB MUCCe0Ba-
Teneil, B TOM YKCNe apXeonormyeckmx aKcneamumii. BaxxHas ponb B atnace 0TBeAeHa ucTopu-
4ecKOMy pasfieny, rae 3annaHnpoBaH 6/10K apxeonormyeckmx kapT. MogroToBka atiaca 3Haum-
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Ma Kak B METOZLO0/IOMMYECKOM MaHe, TaK U B aCreKTe CO34aHnA HOBbIX KapTorpamnyeckux npo-
[YKTOB, MO3BOMIAIOLLMX BbINOMHWUTL NMPOCTPAHCTBEHHBIV aHaNM3 MHOTUX JaHHbIX. ATnac co3ja-
eTCA B 3/IEKTPOHHOW (hOopMe, NMPUMEHAIOTCA COBPEMEHHbIE MHCTPYMEHTbI TEMATUYeCKOoro reo-
NH(OPMALMOHHOIO KapTorpampoBaHus (C BO3SMOXHOCTLIO NpeLcTaBneHus B VIHTepHeTe).

Ha Tepputopun Bonblioro AnTas pacnonoXeHbl YeTbipe rocydapctea (Poccus, KasaxcTaH,
MoHronms n Kutait). 3ToT 06LUMPHBIVA pervoH 60rat apXxeosiorMyeckmMm NamsaTHUKaM1 U 06beKTamm
VCTOPUKO-KY/IbTYPHOIO Hac/ieaus, a Takoke JOLUeALMMIA [0 HaLLMX [Hen KyNbTYPHbIMU TpaguLmsvu,
YKN3HEHHbIMY YK/3aMu 1 MPOBO33PEHYECKVIMU NPEACTAB/IEHNAMY HACEAFOLLIMX M0 HAPOZOB.

Pasgen «/ctopusa» BKNOYAET MPOCTPaHCTBEHHO-BPEMEHHYIO MH(OpMaLuio 06 ypoBHe
n3yyeHHocTV Bonbworo Antas. B Hem yaensieTcs BHUMaHVe pesyfibTaTaM apXeosornyeckmx
VccnefoBaHUI B paMKax Tpex anox — ApeBHelLUeR, ApeBHeN 1 cpefHeBEKOBO. Mpu oTpaboTke
KOHTEHTa [JaHHOr0 pa3/esna atnaca B Ka4ecTBe MOJE/NbHOV TePPUTOPUN AN POCCUIACKOWA YacTu
NpUHATLI Pecny6mka AnTaii U ropHble paiioHbl ANTaCKOro Kpas, a 419 MOHI0bCKOM — basiH-
Ynbriickunii n XoBackuin ainmakn (MoHronbckuii Antai).

Ba3oBbIM1 KapTamu pasfenia «/icTopusi» NpuUHATLI cnegytoLye. Kaprta atanos 0CBOeHMUA
¥ 3aceneHns AnTas — UCTOPUYECKas KapTa, NoKasblBaroLLas atarbl U BUAbI OCBOEHUS TeppPUTO-
PUM Ha pa3HbIX YPOBHAX NepBO6LITHOrO OOLLECTBA, APEBHErO MUPa, CPeSHUX BEKOB, HOBOTO U
HOBEliLLEro BPEMEHU, a TaKKe OCHOBHbIE VCTOPUYECKME ABMIEHUS, COObITUA, MPOLECChl, KOTO-
pble NPOUCXOANNM B NpOLLIOM. KapTa NCTOpUYecKUx 06n1acTeil — KapTa UCTOPUYECKU CIIOXKUB-
LUNXCA TEPPUTOPUIA, BO3HUKLIUX B CWUY OMpPefeNieHHbIX MPUPOAHO-KIMMATUYECKMX 3aKOHO-
MEepPHOCTe, HECOXPaHUBLUMXCA [0 HACTOALLEr0 BPEMEHN BOEHHO-MONNTUYECKUX 06beAMHEHW,
C(HhOPMMPOBABLLMXCA B pe3y/bTaTe COLMaibHO-3KOHOMUYECKOrO PasBUTUA U B3aVIMHOIO BAWS-
HWSI, YTO MPOSBAMIOCH B MaTepuanbHOW U LyXOBHOW KynbType, U T.4. Ha 04HOIM 1 TOin xe Tep-
PUTOPMX  MOTYT HacnaMBaTbCa WCTOPUKO-KY/IbTYPHble 0071aCTU Pa3HOro MPOUCXOXAEHNS
(Hanpumep, CNOXMBLUMECH B paHHEM, Pa3BUTOM W NO3AHEM CpeAHeBeKOoBbe). Cepus KapT pas-
MELLIEHMSA apXeosIorMYecKnxX 0ObEKTOB OTPaXKAeT CTOPMIO YeIOBEYECKOTO 06LLECTBa Ha OCHOBE
MaTepuaibHbIX CBUAETENbCTB (MaMATHUKOB) XMU3HW 1 AeATe/IbHOCTU pasHbIX coLMyMoB. KapTbl
apXeosiorMyeckmx NaMATHUKOB CO3Aat0TCA MO OCHOBHbLIM apXE0IOrMYECKUM Ky/bTypaM, Bblfe-
NeHHbIM Ha AnTae, — athaHaCbeBCKOW, KapaKo/nbCKOW, GUINKEHCKOM, MaiiaMUPCKOi, NasblpblK-
CKOM, 6ynaH-KOBUHCKOM, THOPKCKOM, KbIPrbI3CKOW 1 KYNbTYpe MOHIO/IbCKOTO BPEMEHW.

naBHast CcoCTaBNAOLWIAA KaXK4OW W3 KapT — BEKTOPHbIA CNOM TOYEYHbIX OOBLEKTOB
(apxeonornyecknx NamMaTHUKOB). [/19 CO34aHMA KapT BbIMOMHAETCA CO0p 1 06paboTKa TEKCTO-
BbIX OMWCaHWIA, KOTOpble 3aTeM MepeBOAATCA B TabnMuHbIA opmat And 6asbl reofaHHbIX
«Apxeonorunyeckune NaMATHUKW». Oanee Tabnuua akcnoptupyetcs B cpefy ArcGIS. CospaeTcs
K/lacC NMPOCTPaHCTBEHHbIX 0OLEKTOB B 6a3e reofjaHHbIX 1 BbIMOHAETCH MapKMPOBKa 0ObEKTOB
Mo OMUCaHMAM Ha TOMorpauUeckmMx Kaprax U KOCMUYECKUX W306paxkeHusax uepes ArcGIS
Online. K Tabnuue atpnbyToB AaHHOIO €105 Yepes obLLee Nnose HasBaHWi NPUBA3bLIBAKOTCA M0-
ns 13 Tabnmupl, 3KCNOPTUPOBaHHOM 13 nNporpaMmbl Microsoft Excel. O6bekTam (B COOTBETCT-
BMM C VX TUMOM) NPUCBANBAIOTCA CYMBOJIbI.

PaboTa Haz, AT/IacOM B/ISETCA OAHUM U3 3/IEMEHTOB peann3auun MexayHapoaHoro co-
TPYAHUYECTBA, 0OMeHa OMbITOM U AOCTVXXEHUAMU B 06/1aCTV UCTOPUK, apXEOSIOrK, KapTorpa-
(hnpoBaHus, reonHgopmaTkn 1 Beb-I'IC-NpoekTMpoBaHmsa. VICTOPUKO-KY/IbTYPHOE Hacre-
Avie — OMH U3 BXKHENLLUX N'YMaHUTapHbIX PecypcoB, OMNpeaensowmx coLnaibHO-KyNbTYpHOe
pa3suTVe BonbLioro Antas Ha MMPOBOM YPOBHE.
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Tishkin A.A., Rotanova |.N., Efremov G.A., Filatova E.S.
(The University of the Altai, Barnaul)

THE UNIT OF ARCHAEOLOGICAL MAPS IN THE ‘GREATER ALTAI:
NATURE, HISTORY, CULTURE’ ATLAS

The work has been conducted with financial support of a grant of the Russian Foundation
for Fundamental Research, project no. 15-05-09421-a.

The idea of the elaboration of the ‘Greater Altai: Nature, History, Culture’ atlas has been
developed owing to the work of different teams including archaeological expeditions. A promi-
nent role in the atlas is assigned to the historical part intended to include a unit of archaeological
maps. The preparation of the atlas is important both metodologically and practically since it
involves many cartographic products enabling us to conduct spatial analysis of heterogenous
information. The atlas is being created in electronic form with the aid of modern equipment of
thematic geoinformational mapping with the option of being accessible via the Internet.

The Greater Altai is divided between four states, i.e. Russia, Kazakhstan, Mongolia and
China. This large region is rich in archaeological sites and objects of the historical-cultural heri-
tage as well as in surviving cultural traditions, ways of life and worldviews of its inhabitants.

The “History’ part includes spatial-temporal information on the development of the study of the
Greater Altai. It pays attention to the results of archaeological investigations within the framework of
three epochs — prehistoric, early and medieval. While forming the content of this part of the atlas the
Republic of Altai and the mountainous areas of the Altai Region and the Mongolian aymaks of Bayan-
Ulga and Hovd have been adopted as model territories for Russia and Mongolia respectively.

The following maps have been adopted as basic for the ‘History’ part: A map of the phases
of the development and settling of the Altai showing the stages and types of the development of
the region in the prehistoric, ancient, medieval and modern times as well as the main historical
events and processes. A map of historical areas depicts certain natural-climatic entities, vanished
policies formed owing to the social-economic evolution and interaction reflected in material and
spiritual culture, etc. Heterogenous and heterochronous historical-cultural entities could overlap in
the same territory. A series of maps of archaeological sites reflects the history of human society
from material evidence of life and activity of different populations. Maps of archaeological sites
cover the main archaeological cultures of the Altai, i.e. the Afanasievo, Karakol, Biyken,
Mayemir, Pazyryk, Bulan-Koba, Turkic and Kyrgyz cultures and that of the Mongolian time.

A vector layer of dot objects, i.e. archaeological sites, is the main component of every
map. Textual descriptions have been accumulated and processed and then transformed into table
format for the geographic database ‘Archaeological Monuments’. Then the table is exported
into the ArcGIS medium. A class of spatial objects is created in the geographic database and
these are marked from their descriptions on topographic maps and space photographs through
ArcGIS Online. Fields from a table exported from the Microsoft Excel program are related to
the table of the attributes of a given layer through the common field of names. Objects are as-
signed symbols according to their types.

The work at the Atlas is an element of the implementation of international cooperation,
exchange of opinions and attainments in the fields of history, archaeology, cartography, geo-
graphic information and web-GIS design. The historical-cultural heritage is one of the most im-
portant humanitarian resources determining the social-cultural development of the Greater Altai
on the worldwide scale.
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TuwkuH A.A., PegHnkos A.A.
(AnTTY, bapHayn)

MAIHWTOMETPUYECKNE NCCTIEAOBAHNA
HA TEPPUTOPUNIN AJTTANCKOIO KPAA

PaboTa BbinonHeHa B pavkax rpaHTa MNMpasuTenscTea PP (MocTaHosneHe Ne220), nonmy4eHHOro
®IrbOY BO «AnTalickuii rocyfapcTBeHHbIN yHBepCUTeT», Aorosop Nel4.750.31.0010, npoekT
«/[IpesHeliLLIee 3acenieHre Crbunpm: (hopMm1poBaHmre 1 AyHaMKa Kynb Typ Ha TeppuTopi CeBepHOn A3umy.

"eohm3nyeckme KOMMNIEKChI MOKa PeAKo MCMOMb3yHTC B UCC/EL0BATENbCKOWA NPaKTUKe
apXeonornYecKMX 3KCMeauLMin NPy N3yyeHnn 3eMIsHbIX U KaMeHHbIX KypraHoB Autad. Takas
BO3MOXHOCTb 6blna peasm3oBaHa B 2006 r. B Xofle 06CNef0BaHWIA y)Ke XOPOLLO M3BECTHOrO Na-
MATHUKa Byrpbl B Py6L0OBCKOM paiioHe Antaickoro Kpasi. [Jo npoBefieHNs packomnok AByX Kpyr-
HbIX («LapCKunx») 06bEKTOB CKM(O-CAPMATCKOIO BPEMEHW 30HAMPOBaNACh He TO/bKO 3eM/isiHast
HaCbIMb CO C/leaMn MHOTOKPaTHbIX FPabuTeNbCKUX NMPOHUKHOBEHWIA, HO W NpUneratoLLas Teppu-
TOpWA 415 BbIBNEHWA U (PUKCAUMK pBa. Pe3ynbTaTbl 3TOW paboTbl NLLIb YAaCTUYHO OMy6/IMKOBa-
Hbl, MO3TOMY OHW ByAyT NpeACTaB/eHbl B MaHUPYEMOM COOOLLEHWUN B 60/1bLLeM 06beMe. Che-
[yHoLLan 13yyYeHHas KypraHHas rpynmna OTHOCUTCA K MOHIO/IbCKOMY BpeMeHW. MOorunibHMUK 060-
3HayeH Mo HaMMeHOBaHMIO Bavpkaiilero nocenka Kapmaukuii (MepBomaiickuid paioH AnTaiicKo-
ro kpas). OH HaxoauTcs Ha npasoM Gepery O6u, Ha MbiCy, NOPOCLUXM 1lecOM. Ha AaHHOM y4acT-
Ke HeoLHOKpaTHO CNy4YanncCb Moxkapbl, MO3TOMY PerynisipHO MPOKIaAblBalTCA 3alWTHbIE KaHa-
Bbl. YCIOBUS [/ Fe0fIe3M4eCKMX U3bICKaHWUI Ka3a/IMCb He 04eHb 6naronpuatHbiMK. OfHako rno-
NyYeHHble pe3y/bTaTbl MPOAEMOHCTPMPOBA/N YCMELIHOCTb NPOLenaHHol paboTbl. B yka3aHHbIX
CNy4yasx NpUBNEKaINCb COTPYAHUKN 1 NPUB0pbI HOBOCMBUPCKMX MHCTUTYTOB CO PAH.

C npviobpetennem B 2014 r. anga JlabopaTopun MeXAVUCLMNAVHAPHOTO U3YYeHUs apXeo-
norvm 3anagHoii Cnémpn n Antasa Antl'Y o6opygoBaHus Ans MarHUTOMETPUYECKOW CbeMKM
(marHuToMeTp-rpagueHTometp Foerster Ferex 4.032 DLG (npou3BoacTso 'epMaHus) B KOM-
nnekte ¢ KMNK v cneumansHbIMy Nporpammamu Ans Bu3yanmsauuy 1 06paboTku AaHHbIX) nos-
BM/aCb BO3MOXHOCTb /11 (POPMUPOBaHWS CreLmasibHOM NPorpamMmmMbl reomanyeckmx pabor.
OfHVM 13 TaKMX HanpasieHWin CTaslo U3ydeHue aNOHUMHOIo namsaTHUKa CpocTku-1 (Buinckuii
paiioH ANTaCKOro Kpas), MaccoBble pacKOMKM Ha KOTOPOM npounssoamnmch B 1925 n 1930 rr.
OceHbto 2016 T. Ha KPYMHOM KypraHHOM MOTW/IbHUKE PaHHero CpeHEeBeKOBbsA Oblin UCCNeso-
BaHbl TPY y4yacTKa. MarHMTHasa Cbemka Npou3BOAMNacL MeTOLOM BePTUKaNbHOMO rpafueHTa
(pa3HOC gaTumkoB 2 M, paccTosHue oT 3emin 0,4 M, war n3MepeHnin 1 m). O6was nnowasib
coctasunia 3200 KB. M. DOH TEPPUTOPUM OKa3a/ICH CMOKOMHBIM, YTO, MO-BUAUMOMY, CBA3aHO C
HEMCcrnonb30BaHMEM CK/I0Ha ropbl B Ka4eCTBe MallHW. 3aCOPEHHOCTb COBPEMEHHBLIMU YKENe3HbI-
MV NpegMeTaMu CpeaHss.

MepBas MarHMTOrpaMma rnosy4yeHa ¢ yyactka pasmepamu 50 x 28 M. Ha Heil yeTko Bug-
Hbl YeTbIpe KypraHHble Hacbinu. B LeHTpe K40 N3 HUX NPOCNEXMNBAIOTCA CNefibl MPOHUKHO-
BEHWI. B MeXKypraHHOM MpoCTpaHCTBe Kaknx-nmbo 06beKTOB He 06HapyXeHo. BTopas mar-
HUTOrpamma AemMOHCTPUPYeT Ucc/efoBaHne CoCeHero yyacTka pasmepamm 36 x 28 M. B Boc-
TOYHOI YaCTW XOPOLLIO MPOC/EXMBAKOTCA TPU KypraHHble HacbInu, a B FOXXHOIN YacTu BbisiBNeHa
He AuarHocTMpyemasi aHomaius. B LeHTpe Hacbineii OTMeYeHbl Cnefbl COCTOABLUMXCS Packo-
MOK. B MeXKypraHHOM NpocTpaHCTBe 06BbEKTbI OTCYTCTBYIOT. TPeTbsi MarHUTorpaMma nosyye-
Ha C OTJaIeHHOro yyacTka pasmepamu 36 x 22 M. B ceBepHOI YaCTu YETKO BbIAENAOTCA YeTbl-
pe KypraHHble HacbInu, a B KOro-BOCTOYHOM YacTV BUAEH TONbKO OAMH KypraH. B mexkypra-
HOM MPOCTPAHCTBE BCTPEYeHa aHOMaIns. Ee pacronoxkeHvie 1 opueHTaums MOryT CBUAETe lb-
CTBOBATb O HA/IMYMMN 3aXOPOHEHMSA, KOTOPOE He 3aMETHO Ha COBPEMEHHOW NMOBEPXHOCTU. Crefpl
PaHHUX MPOHUKHOBEHWI, KOTOPble BCTPEYEHbl B LIEHTPA/IbHON YacTU KypraHHbIX HacblInei,
MPOSB/IANNCH HA MarHUTOrpaMmax B BUZE OTPULATESNbHbLIX MoKasaTtenei (4o -6 HTn). Monoxu-
TeflbHble aHOMa/INU, CBA3aHHbIE C HAChbINAMU KypraHos, gocturany 10 HT .

Takum 06pasom, A0 Havana naaHMpyemMbiX COBPEMEHHbIX PACKOMOK yAanoch AUarHocTu-
poBaTb YaCTb MaMATHUKA, & TaK)Ke HAMETUTb MEepPCrneKTUBHbIE 0OLEKTHI 18 apXeon0rmyeckmnx
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“ccnefoBaHuii. bnarogapst reoU3MUYeCKOMy MOHWUTOPUHTY eCTb BO3MOXHOCTb PaLMOHa/IbHO
CTPOMTb CTPATErnIo AaNbHelLLMX paboT. Kpome NpefcTaBneHHbIX Pe3y/bTaToB, Ha TeppUTOpUM
ANTaIACKOro Kpasi 3aniaH1poBaHo reon3nMUecKoe 13yUeHe NoCeNeHnii N ropoauLL,

Tishkin A.A., Rednikov A.A. (Altai State University, Barnaul)
MAGNETOMETRIC INVESTIGATIONS IN THE ALTAI REGION

The work was implemented within the framework of a grant of the Government of the Russian
Federation (Decree no. 220) received by the Federal State Budget Educational Institution of
Higher Education ‘Altai State University’, agreement no. 14.250.31.0010, project ‘The Earliest
Settling of Siberia: Formation and Dynamics of Cultures in the North Asia’

Geophysical complexes have but rarely been used in archaeological fieldwork while in-
vestigating earthen and stone barrows of the Altai. Their potentiality was tested during ihe ex-
ploration of the already well-known site of Bugry in the Rubtsov district of the Altai region in
2006. Prior to excavations of two large (‘royal’) barrows of the Scytho-Sarmatian time not only
the earthen mound with traces of numerous plunderers’ intrusions but also the adjacent territory
in order to trace and record a ditch were sensed. The results of this work have not been pub-
lished completely so they will be dealt with in more detail in this paper. The next barrow group
under study dates to the Mongol time. The cemetery is named after the nearest township of Kar-
matskiy in the Pervomayskiy district of the Altai region. It is located on the right bank of the Ob
on a promontory covered by forest. This area has been subject to forest fires that is why protec-
tive trenches have regularly been dug. Thus, the conditions did not seem very favourable for
geodesic investigations. The results obtained have demonstrated, however, that the method per-
forms well. In both cases researchers of the Siberian Branch of the Russian Academy of Sci-
ences were recruited for the work with their equipment.

With the purchase of equipment for magnetometric survey including a magnetometer-
gradientometer Foerster Ferex 4.032 DLG (made in Germany) complete with PDA and special
programs for visualisation and processing of the data in 2014 the Laboratory of Interdiscipli-
nary Study of Archaeology of Western Siberia and the Altai finally has the capability to launch
a geodesic field of research. It includes the investigation of the type-site Srostki-I in the Biysk
district of the Altai region where large-scale excavations were carried out in 1925 and 1930. In
autumn 2016 three areas were investigated in a large early medieval barrow cemetery. Magnetic
survey was conducted by the method of vertical gradient (sensor spacing 2 m, distance from the
ground 0.4 m, measurement step 1 m). The total area measured 3200 square metres. The natural
background proved to be quiet which is probably due to the fact that the mountain slope had not
been ploughed. Littering with modern iron artefacts is medium.

The first magnetogram was obtained from an area measuring 50 x 28 m. It clearly shows
four barrow mounds. Traces of intrusion can be detected at the centre of each of them. No ob-
jects were found in the inter-barrow space. The second magnetogram reflects the investigation
of a neighbouring area measuring 36 x 28 m. Three barrow mounds are clearly visible in its
eastern part while the southern part contains an indefinable anomaly. Traces of former excava-
tions are recorded at the centre of the mounds. There are no objects in the inter-barrow space.
The third magnetogram was obtained from a distant area measuring 36 x 22 m. There are four
distinct barrow mounds in its northern part while only one barrow can be seen in the southeast-
ern part. An anomaly was encountered in the inter-barrow space. Its location and orientation
imply the presence of a burial invisible on the day. Traces of early intrusions encountered in
central parts of barrow mounds appeared on the magnetograms as negative indexes (down to -6
nTI). Positive anomalies related to barrow mounds amounted to 10 nTI.

Thus, we succeeded in sensing a part of the site and in designating perspective objects for
further investigations prior to the scheduled excavations. Owing to geophysical monitoring the
strategy of future fieldwork can be elaborated. Besides the discussed results, geophysical inves-
tigations of habitation sites are being planned in the Altai region.
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Tpeb6enesa I.B.
(WA PAH, Mockga)

MC «NAMATHUKW UEBE/IBANHCKOIO BPEMEHW
HA TEPPUTOPUWN ABXA3N N PANOHA BOJIbLLIOIO COY»
M NOMbITKA PEKOHCTPY KU TPAHNL, PAHHETOCY JAPCTBEHHbLIX
STHUUECKWNX OBPA3OBAHNIN HA TEPPUTOPUW APEBHEW ABXA3UU

Mpexe cunTanock, YTo LebenbAnHCKas KyibTypa NoKanu3yeTcs TONbKO B ANCunnm, Ha
BOCTOKe Abxasnu, B fonunHe Llaban, rae oHa 6bi1a Bnepsble BblgeneHa. OfHako, 06HapyXeHue
MHOXECTBEHHbIX MaMATHUKOB, OTHOCSLLMXCA K 3TON Xe KynbType, B arpckom u NyfayTckom
palioHax Abxa3uu, a Takke Ha TeppuTopun bonbworo Coun CHUMAET BOMPOC 06 3THUYECKONA
NPUHaANEXHOCTN LebeNbANHCKON KY/NbTYypbl UCKIKOUUTENBHO ancuiam, NocKo/bKy reorpagu-
YeCKM CMNJIOLLHOW ee apeasl Kak Ha BOCTOKe, TaK W Ha 3anafe, faeT BO3MOXHOCTb FOBOPUTL O
COOTHECEHWN NaMATHUKOB LiebenbANHCKOW KynbTypbl C 06LMMM NpeaKamm COBPEMEHHbIX ab-
Xa30B (abasramu, caHuramu, ancunamm u MmcrmuaHamm). TeM camMmbIM BO3SHUKaET 3aKOHOMep-
HbI BOMPOC O rpaHULAX pPaHHerocyAapCTBEHHbIX 3THWYECKMX 00pa3oBaHWin Ha TeppuTopum
ApeBHei Abxasun: Canurmum, Abasrum, Ancunmm v MuUCCUMUHUK. STOT BOMPOC MOXET pe-
LIATLCA HA OCHOBE aHa/In3a MUCbMEHHbIX UCTOYHWKOB, C NPUB/IEYEHNEM METOLOB reonHgopma-
TUKW. [na 3TOM Lenn Mbl MOMNbITa/IMCb C NOMOLLBIO NMPOCTPAHCTBEHHOIO aHa/n3a U3yunTb Ha
paccmaTprBaeMOi TePPUTOPUM B3aMMOPACTIONIOXKEHME OCTATKOB MOTMU/IbHUKOB U HAaCeNIeHHbIX
MYHKTOB (XpamoB W ropoauLy (KpernocTeit)) paHHeCpeHEBEKOBOrO BpeMeHW. MNepBbiM 3Tanom
[aHHoO paboTbl CTaNo NPoBeAeHVE pa3BefKy C LieNbio NI0KaIM3aumm NaMATHUKOB U MOMyYeHus
NX TOYHBIX reorpauyecknx KoopauHat ¢ nomowso GPS-npreMHuKa. JaHHble 0 NaMATHUKaX
BHocunmch B MIC. ®UKCMPOBaINCL KaK M3BECTHbIE MO apXMBHBLIM MaTepuasam NaMATHUKN,
Tak W CNy4aliHO BbISIB/IEHHbIE MECTHbIMW KpaeBefaMmu, eLle He Onyb/MKOBaHHble B Hay4HOM
nutepatype. K aHanv3y nNpuBieKaeTca penbed MeCTHOCTU, BbIAENATCA AO/INHBI, NPUTOAHbIE
4015 3emMnefenus, fenaeTcs norbITKa PEKOHCTPYMPOBAThb MyTY Mepexofos, KNoYeBble 060POH-
Hble MYHKTblI U T.4. YunTbiBad HepaBHOMEPHOCTb B UCCNE0BAHMAX OTAE/bHbIX MaMATHUKOB,
(hparMeHTapHOCTb MHOMMX AaHHbIX, B aHa/I13€ NMPUMEHSAIOTCA HEKOTOPbIE JONYLLEHNS, MO3TOMY
MONyYeHHble MOAENV PEKOHCTPYKLUM TPaHUL, Ha [AaHHbIA MOMEHT BbIJBUratoTCA MOKa B Kaye-
CTBE TMMoTesbl.

Trebeleva G.V.
(Institute of Archaeology RAS, Moscow)

GIS ‘MONUMEMTS OF THE TSEBELDA TIME IN ABKHAZIA AND THE
GREATER SOCHI AREA’ AND AN ATTEMPT AT RECONSTRUCTION OF THE
FRONTIERS OF EARLY ETHNIC POLICIES IN ANCIENT ABKHAZIA

It has been believed that the Tsebelda culture was located only in Apsilia, in the east of
Abkhazia, in the Tsabal valley where it was first distinguished. Yet the discovery of many sites
belonging to this culture in the Gagra and Gudauta districts of Abkhazia and in the Greater So-
chi territory invalidates this hypothesis since the geographically continuous area of this culture
both in the east and in the west implies that its monuments may be related to the common an-
cestors of the Abkhazians, i.e. the Abazgians, the Sanigians, the Apsilians and the Misimians.
Hence a logical question: what were the frontiers of the early ethnic policies in the territory of
ancient Abkhazia, i.e. Sanigia, Abazgia, Apsilia and Misimia. This point can be investigated on
the basis of written sources invoking the geoinformatic methods. With this in mind we have
attempted to investigate the relative location of the remains of cemeteries and settlements, in-
cluding temples and fortresses, in the territory under study with the aid of spatial analysis. At
the first stage a ground survey has been carried out in order to localise the monuments and to
determine their exact bearings by means of a GPS-receiver. The data on the sites have been fed
to GIS. Both monuments known from the archives and those discovered by local amateurs and
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yet unpublished have been recorded. Relief analysis enables us to distinguish arable valleys,
route networks, the key strongholds, etc. Given the uneven state of site investigation and a frag-
mentary character of many data, the analysis is somewhat arbitrary and the acquired models of
reconstruction of frontiers are presented as mere hypotheses.

daccbunaep W.B.E., LLaii6nekep M., Acanayneceii A., Ipy6ep M., Mionb C.
(MIOHXEHCKMIA YyHMBEPCUTET, FACCKNIA yHBEPCMTET ; MIOHXeH, Hccbl)

APXEONOIMYECKOE OECNEJOBAHUVE B KOXKHOM VMPAKE
N NPAKCKOM KYPANCTAHE

HauunHasa c 2014 r., nonntnyeckas cutyaumsa B Mipakckom KypaucrtaHe v FOxxHom Vpake
MOCTeNneHHO CTabunmsnpyeTcs. ITO NO3BOJISET apxeooraMm BO306HOBUTL CBOW UCCNeS0BaTe/b-
CKvie paboTbl B PErMoHax, KoTopble eLle HefiaBHO OblN 3aKPbITb /19 NMOCELLEHNA MHOCTPpaHLa-
M. XOTS HEKOTOpbIe PaiioHbl Ha CeBepO-BOCTOKe Mpakckoro KypaucTtaHa CTanu JoCTynHbIMU
BrepBble nocne 6onee Yem NATULECATUNETHEN TPaXXAAHCKON BOWHbLI, HEMELKME W aHT IIACKUe
apXeosnorn NpoAo/HKaT CBOM UCCNefoBaHNA B YpyKe, Ype n Xapakce CrnacuHy nocne fu-
TeNbHOro nepepbisa B 14 ner.

MbI NPOJOMKNIN HaLLE LUMPOKOMACLITabHOe MarHUTOMETPUYECKoe 06c/efioBaHve Apes-
Hero ropoja Ypyka, B T0 Bpems Kak HOBble MaMATHUKU B Ype 1 ApeBHeM ropoge AnekcaHgpa
Make[0HCKOro, pacronioXXeHHOM B MeconoTamcKoi HW3MEHHOCTU B MecTHOCTM LLlaTT-anb-
Apab 1 13BeCTHOM Mof MMeHem Xapakc CnacuHy, Mbl U3y4ann Brepsble.

Halu HOBbIi COBMECTHbIA MPOeKT B Vpakckom KypancTaHe Ha ceBepo-BOCTOKe Vpaka
MoCBALLEH M3yyeHUto nepuoga Hosoaccupuiickoro uapctsa. JonuHa Mewgap, cornacHo Ho-
BbIM CBEJIEHWSM K/IMHOMWCHbIX TabnMyeK, B 3TO BPeMs NpeacTasisana coboi norpaHUYHyo 06-
nacTb ¢ HasBaHvem «/[opel, Meponbga» (Palace Herald). Hawe marHuTOMeTprueckoe obcre-
poBaHve 2015-2016 rr. MponnI0 HOBbIM CBET Ha OTHOCWUTENIbHO Maion3y4eHHbIi BOCTOYHbIA
MOrpaHnYHbIi PermoH ACCUpUIiCKOro LapcTea, B 0COBEHHOCTM Ha 3Ty YNOMUHAEMYHO B MUCb-
MEHHbIX MCTOYHMKaxX 06/1acTb Ha rpaHuue uapcTs MaHHa 1 Xyoylikus. [NepBbiM 6eccrnopHo
HOBOACUMPUIACKUM MNaMATHWKOM, PackomnaHHbIM B 3TOM pervoHe, sfBnsetca [upa-u-basap.
Crnown o6vTaHus, NepBoHaYa/IbHO OTKPbITblE 3[ECb, AAOT PEAKYH0 BO3MOXHOCTb, BO-MEPBbIX,
U3y4nTb NPeSNoNOXMTENIbHO PALOBOE MOCENeHNe HOBOACCUPUIACKOIO Mepuofa; BO-BTOPbIX,
pa3BUTb Halle MoHMMaHne 06 opraHM3auum NOrpaHNYHoON TeppuTOpMmn B ACCUPUIACKOM LiapCT-
BE; HaKOHeL,, B-TPETbUX, CUHXPOHMU3MPOBATL KepaMUYecKyto LiKany 3anagHoro MpaHa (C Taku-
MW KNHOYEBbIMM NaMATHUKaMKM Kak XacaHny, FognH-Tene, Huw-n-xaH 1 baba [xaH) ¢ accu-
pUACKMM Kepammnyeckum Matepuanom VII-VII BB. fo H.3. KapeH PagHep npoaHanusnposana
MUCbMEHHbIE UCTOYHWKK, LOCTYMNHblEe ANs U3yyeHuns Melufjapckoin AoNHbI B HOBOACCUPUIACKMIA
nepuog 1 06Hapy>XeHHble Ha NamATHYKE B 2013 1., KOTOPbIe OMNPeAenstoT, YTO B KaYeCTBe Mo-
rpaHuyHoOM obnactun «gopel, eponbga» pacnonarancs HenmocpeaCcTBEHHO Ha rpaHuue Accu-
PUIACKOTO LapcTBa ¢ MaHHOI 1 Xy6yLUKuei.

Mapkom AnbTasunom n AHke MapLl NpoBeAeHO reoapxeosormyeckoe MccnefoBaHue,
OCHOBaHHOe Ha LuMpoKoMacluTabHol passefke [xeccukn 'mpo 2015 r. Ob6a o6cnesoBaHNs
npuBenn K 04HO3Ha4YHOMY BbIBOLY O TOM, YTO MMpa-u-basap n Kanar-u-AnHka 6bIin HacTbio
OfHOTO  KPYMHOr0  HOBOACCMPWUIACKOrO  MOCE/NeHUs, KOTOpPOe Mbl  00603HaYaeM  Kak
«[MoceneHyecknin Komnnekc AuHka». OCHOBbIBAsACh Ha faHHbIX UCCef0BaHMAX, Mbl NPeAnpu-
HannM B 2015-2016 rr. nepeoe LIMPOKOMAcLUTabHOe N3yYeHMe HEKOTOPbLIX NaMATHWUKOB [MeLu-
[apCKOl [OMNHBI C NOMOLLIO LIE31EBOr0 MarHMTOMETPA BbICOKOTO pa3peLLeHus.

MarHuTomMeTpryeckoe 06CnefloBaHVe TaKkKe ABNAETCA YaCTbO MEXAYHAPOAHOr0 MpoeK-
Ta B fonvHe Llaxpu3op, rae covetaHue MeXAMCLUMMINHAPHBIX UCCNefoBaHUA U reogusnye-
CKUX paboT JatoT obLLee NpeAcTaBneHNe 06 apXeonornyecknx namsaTHUKax.

B foknage obcyxaatotca npobiembl ¥ OrpaHUYeHns NnoslyyYeHns pesynbTaTtoB reousn-
4eCcKOro 06crefjoBaHNA B BECbMa Pa3sHbIX YCI0BMAX, HAUYMHAA OT CKA/IMCTOrO FOPHOro pesbeda
KypawncTaHa 1 3akaHumBas mapLuamu LLlaTT-anb-Apaba.
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Fassbinder J.W.E., Scheiblecker M., Asandulesei A., Grub_er M.,_MUhI S.
(University of Munich, University of lasi; Munich, lasi)

ARCHAEOLOGICAL PROSPECTION IN SOUTHERN IRAQ
AND IN IRAQI KURDISTAN

Since the year 2014 the political situation in Iragi Kurdistan as well as in the Southern
Irag became more and more stable. This allows archaeological scientists to continue survey and
research work in regions that were merely restricted to foreigners. While some regions in the
north eastern part of Iragi-Kurdistan became accessible for the first time after more than 50
years of civil war, German and English archaeologists continue their work in Uruk, Ur and
Charax Spasinou after a long break of 14 years.

While we continued our large scale magnetometer prospecting in the ancient city of
Uruk, new sites in Ur and in the ancient city of Alexander the Great in the Marsh land of the
Shat el Arab named Charax Spasinou were measured for the first time.

In Iragi-Kurdistan our new joint research project in the north-eastern of Iraq has its focus
on Neo-Assyrian period. The Peshdar Plain was in the Neo-Assyrian period the border march of
the Palace Herald. Our magnetometer measurements from 2015 and 2016 sheds new light on a
hitherto little known frontier region of the Assyrian Empire in the east, specifically the border
march of the Palace Herald at the border to the kingdoms of Mannea and Hubuskia. Gird-i Ba-
zar is the first unequivocally Neo-Assyrian site to be excavated in the region. The occupation
layers beginning to be uncovered there offer the rare opportunity, firstly, to explore a decidedly
non-elite settlement of the Neo-Assyrian period, secondly, to further our understanding of how
the Assyrian Empire organized its frontier zone and, thirdly, to synchronize the Western Iranian
pottery cultures (with the key sites Hasanlu, Godin Tepe, Nush-i Jan and Baba Jan) with the
Assyrian ceramic material of the 8™ and 7™ centuries BC. Karen Radner analysed the textual
sources available for the Peshdar Plain in the Neo-Assyrian period, which was found on the site
in 2013 and which indicate that as part of the border march of the Palace Herald it was situated
directly at the Assyrian Empire’s frontier with Mannea and Hubuskia.

The geo-archaeological survey of Mark Altaweel and Anke Marsh provides a geo-
archaeological assessment based on a large survey conducted in August 2015 by Jessica Giraud.
Both studies strongly suggest that Gird-i Bazar and Qalat-i Dinka were part of one extended
Neo-Assyrian settlement that we call the “Dinka settlement complex”. Based on these studies
we undertook in 2015 and 2016 the first large scale but high-resolution caesium-magnetometer
surveys on selected sites of the Peshdar-Plain.

Magnetometer prospecting is also a part of an international project in the Shahrizor Plain
that combines interdisciplinary research and geophysical surveys deliver a basic overview of the
archaeological sites.

In this presentation we discuss pitfalls and problems of geophysical prospecting results
under extreme different conditions from the “rocky mountains” of Kurdistan to the marshes of
the Shat el Arab.

Xomsakosa O.A., CxogHoB U.H., HayknH C.H.
(WA PAH, HALL «MpubanTwiickas apxeonorus»; Mocksa, KanvHuHrpas)

METO/bI BU3YATNIALNU N TUC-AHANINZA B N3YHEHUW KYJIbTYPHOI'O
NAHALWA®TA NAMATHWKOB HOI"O-BOCTOUHOW MPUBANTTUKIN
MEPBOW MOJTOBUHbI | ThIC. H.3.
Pa6oTa BbinonHeHa no npoekTy PFH® Ne 15-31-01273.
MaMATHUKKL 3NOXU PUMCKMX BNMAHUIA U BeNnKoro nepeceneHns HapogoBs LieHTPanbHOA

KynbTypbl  3aMafHOBaNTCKOro Kpyra — camGuiACKo-HaTaHrniickoii/donnbkaiiM-KoBpoBo
(KanmHuHrpaackas 06/1.) M3BECTHbI MHOTOUMCEHHBIMI HaXOAKaMK NpeaMeToB 1 UMMOPTOB C
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TeppUTOPUIN PUMCKOI MMMepuK, YKasbIBatOLLMX HA KOHTaKTbl MECTHOIO HAaCeNeHNs C LUMPOKMM
KpYyrom eBponenckmx KynbTyp. OfHaKO, B OCHOBE X U3YUYEHUS A0 CUX MOP NEXUT KyNbTYpPHO-
NCTOPUYECKUIA NOAXOM, & OCHOBHOE BHUMaHWeE yaeneHo norpedasbHbiM 06bekTam. ICTOUHNKO-
Basd 6asa npefcTaB/ieHa KONNEKUMAMU NPeAMETOB U apXMBHLIMU MaTepuanamiu, NosyveHHbIMA
B pe3ynbTaTe uccneaoBaHmin BTopoii non. XIX — Hay. XX B.

B coBpeMeHHOI apXeonormyeckoil Hayke AaHHble 0 KyNbTYpHOM NaHAawadTe 1 ero co-
CTaBNALWMX — NPUPOLHbLIX YC/IOBUiA, AaHHBIX 06 aHTPOMOreHHOM BO3AECTBUM Ha OKpPYXKato-
LY Cpefy, — HeOTbeM/IEMas YacTb XapaKTePUCTUKM MaTepuanbHOM KynbTypbl. MpocTpaHCT-
BeHHasd W flaHgwagTHas npuypoYeHHOCTb NaMATHUKOB, OT MUKPO— 4O MaKpOpermoHa/bHOro
YPOBHS, ABMSETCA KPUTEPUEM BbIAENEHUA KYNbTYPHbLIX FPYMN U UX Mecta B CUCTEME peruno-
Ha/lbHbIX KOHTaKTOB B Npefenax 3anafHo6anTCKoro v LeHTPabHOEBPOMENCKOro Kpyra Ky/ib-
Typ. MaMATHUKM camMBUIACKO-HATaHTMIACKON Ky/bTYpbl B 3TOM OTHOLLEHUM O CUX NOP ABNSAOT-
A 6€e/bIM NATHOM Ha KapTe U3y4YeHUs pervioHa.

B foknage npeacTaBAsOTCA HEKOTOPbIE pe3y/ibTaTbl M3YUYeHUS UCTOPUYECKON cpefbl 1
PEKOHCTPYKLMMN AaHHBIX 0 6a30BbIX FPYHTOBbIX MOTM/IbHUKAaX CaMOUINCKO-HATaHTMIACKON Ky/b-
Typbl (M306unbHoe/Klein-Fliess, PoBHoe/Imten, MeTuHo/Perdollen, BoTaHnyeckoe/\Wengerin),
PacrofOXeHHbIX B AOMIMHE OAHOM M3 OCHOBHbIX BOAHbIX TPAHCMOPTHBLIX apTepuii pernoHa —
p. Mperons 1 ee NPMTOKOB, JaHHbIE O KOTOPbIX YKa3blBalOT Ha UX 3HAUYUTENbHYIO POJib B CUCTE-
Me MEXKYNbTYPHbIX KOMMYHMKauuWii. Bnepeble Ans MamMATHUKOB, M3BECTHbLIX MO Haxo4Kam
XIX-XX BB., B Ka4eCTBe BXXHENLLEro MeTOA010MMYeCKOro MHCTPYMEHTA UCNO/b30BaHbl Lng-
pOBble TEXHOMOMMW. B KayeCcTBe OCHOBbI A1 U3YUeHWs Ky/MbTYPHOro naHAwagra ncnosib3osa-
HO co3faHue Tonorpauyecknx nJaHoOB MeTO4aMU TaxeoMeTPUYECKOn 1 (oTorpaMMeTpuYe-
CKOM CbeMKM NPU MOMOLLM 3N1eKTPOHHOTO TaxeomeTpa (Sokkia SET550RX) 1 060pyaoBaHus
[N HA3KOBbLICOTHOWM aspodoTockemkn (DJI Phantom 3). Mcnonb3yeTcsd MUKPOPErvoHas bHbI
noaxof. BbipaboTaHbl HEKOTOpblE KPUTEPUM PaboTbl C KOHKPETHLIMW TUMamy NamsATHUKOB
CaMOWIACKO-HATaHIMNCKOM KynbTypbl. KOMNbIOTEPHbIE TPEXMEpPHble MOZENN MUKpOpesbeda
NaMATHUKOB CO3AaHbl Npu nomowym naketa Arclnfo, Ha OCHOBE BbIPOBHEHHBIX U NMPUBA3AHHBIX
K abCONIOTHO CUCTEMe KOOPAMHAT hoTorpatuii ¢ MCNONb30BaHWEM MIOTHOIO 06/1aKa TOYeK B
nporpamme Agisoft Photoscan. MonyyeHHble fJaHHbIE BK/OHAKOTCA B 00LLMIA KOHTEKCT MHKOp-
MaLuM O PacrosioXXEHUN apXeosiormyecknx 06bEKTOB (FPYHTOBbLIX MOTU/IbHUKOB, HEYKpeneH-
HbIX MOCEeNeHWi, ropoauLl) | TbiC. H.3. HA U3y4aeMOol TEPPUTOPUM 1 aHaNIM3MPYHOTCA NPU NOMO-
wm metogos M'NC.

Khomyakova O.A., Skhodnov I.N., Chaukin S.N. (Institute of Archaeology RAS, Scientific
Research Centre “Baltic Archaeology’; Moscow, Kaliningrad)

METHODS OF VISUALISATION AND GIS-ANALYSIS IN THE STUDY
OF CULTURAL LANDSCAPE OF SITES OF THE SOUTHEAST BALTIC REGION
OF THE FIRST HALF OF THE FIRST MILLENNIUM AD

The work was implemented within the framework of the Russian State Humanitarian Founda-
tion project no. 15-31-01273.

The monuments of the time of Roman influences and migrations of the central culture of
Western Baltic area, i.e. the Sambian-Natangian/Dollkeim-Kovrovo culture in the Kaliningrad
oblast, have yielded many imports from the Roman Empire indicative of the contacts of the lo-
cal population with a wide range of European cultures. Yet they have been subject to cultural-
historical approach focused on burial sites and based on collections of excavated items and ar-
chival materials obtained in the second half of the 19" the early 20™ century.

In modern archaeology the information on the cultural landscape and its components, i.e. the
elements and the data on the anthropogenous impact on the environment, is an indispensable part of
the description of material culture. Spatial and landscape reference of sites, from the micro- to the
macroregional level, is a basic guideline in distinguishing cultural groups and their place in the net-
work of regional contacts within the frame of Western Baltic and Central European cultures. In this
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respect the sites of the Sambian-Natangian culture are still a blind spot on the map of regional studies.
This paper presents certain results of the historical milieu study and the reconstruction of
the data on standard ground cemeteries of the Sambian-Natangian culture, i.e. (Izobilnoe/Klein-
Fliess, Rovnoe/Imten, Petino/Perdollen, and Botanicheskoe/Wengerin), located in the valley of
one of the main regional water arteries, the Pregol river and its tributaries, implying their signifi-
cant role in the system of intercultural communications. The sites known since the 19" century
have been investigated by means of digital technologies. The study of the cultural landscape has
been grounded in making topographic plans by the methods of the tachometric and photogram-
metric survey with the aid of an electronic tachymeter (Sokkia SET550RX) and the equipment for
lower-altitude aerial photography (DJI Phantom 3). The microregional approach has been used.
Certain criteria of the treatment of specific types of sites of the Sambian-Natangian culture have
been elaborated. Three-dimensional computer models of microrelief of the sites have been made
with the aid of the Arcinfo parcel on the basis of equalized and related to the absolute system of
coordinates photographs with the use of a dense cloud of points in the Agisoft Photoscan program.
The data received are included in the general context of information on the location of archaeo-
logical sites, e.g. ground cemeteries unfortified and fortified settlements, of the 1% millennium AD

in the territory under study and analyzed by the GIS methods.

YaykuH C.H.
(MA PAH, Mockga)

MOUCK LLEHTPA/IbHbIX MECT AbSAKOBCKOW KY/IbTYPbI
C rnomMouwbro r’c-AHAJIM3A

Jto6ble coumanbHbIe MOCTPOEHUS B AbAKOBCKOM KyNbTYpe Xene3Horo Beka SIeCcHol noso-
Cbl OrpaHNYeHbl €1aboin NHHOPMATUBHOCTBIO UCTOYHMKAE. OAHOM M3 HEMHOTMX BO3MOXHOCTEN
MccnefoBaHNs [aHHOTO BOMPOCA MOXET ABMIATLCA aHa/In3 MepapXuun rnoceneHnid, MoUCK LieH-
Tpa/ibHbIX MeCT. B loknafe CTaBMTCA MOMbITKA BbIABUTL NIOKa/IbHbIE LIEHTPbI HaceneHus Bosnro-
Okckoro mexxgypeubs B VII B. 0 H.9. — V B. H.3., ucnonb3sysa N'MC-aHanms.

Knaccuyeckas Teopus LEHTPasibHbIX MeCT B. Kpuctannepa npegnonaraet Haimune nae-
a/lbHOM CUCTEMbl PACMOIOXEHNUSA HACE/eHHbIX MYHKTOB [/19 ONTUMASIbHOIO YMpaB/ieHns U
ob6ecneyeHuns Tepputopun. CTPYKTypa NpescTaBneHa Kak LeCTUYro/lbHUK, B LieHTPe KOTOPOro
pacnosiaraeTcs noceneHune BbICLLEro NOpsAAKa, a no yrnam — BTOPOCTeneHHbIe. Mof06HbIe MO-
[eN UMEeIOT MHOXECTBO JONYLLEHWA U He BCerfa crocobHbl 0TPasuTb peasibHO CyLLeCTBOBaB-
LUMe B3aMMOCBA3N MeXay HacefieHHbIMU MyHKTamu. Tak, 3. MpuHrmyT-Aanibmep BbiCKasan
NpesnonoXeHve, YTO LeHTpaslbHble MecTa NpefoCTaBNsAT CreuyanbHble PYHKUUW ANs CBOEWA
Tepputopmn. K Takum (yHKLMAM aBTOP OTHOCUT B/IaCcTb, 6€30MacHOCTb, TOProB/to, NPOn3BOA-
CTBO W KynbT. HO HemnosHoTa apxeosiorMyeckmMx MCTOYHUKOB 3acTaB/SET HECKO/bKO Nepeoc-
MbIC/IUTL AaHHble KpuTepun. O. HakouHL, 419 UAEHTU(UKALMA LEHTPaNbHBIX MECT BblAenn
roKasaTesin: YKpensieHus, UMNopT, pa3paboTka KepamMUKN C MHOCTPaHHLIM BAVSAHWEM, [paro-
LIEHHOCTK, Hann4Ke 30/10Ta ¥ cepebpa, 6oratble rPO6HULLI, 6POH30BbIE COCY/bl, MOBO3KMU.

K coxaneHuto, He Bce 0003HaYeHHbIE KPUTEPUW NOAXOLAT A4/ aHaNM3a nepapxuu noce-
NeHne [bsIKoBa TUMa. Tak, B AbAIKOBCKON Ky/bTYpe He BbISBNEHO MOTM/IbHUKOB, & B NOCeNeHYe-
CKMX MaTepuasiax OTCYTCTBYIOT BeLLM 13 3010Ta U cepebpa. Takmm 06pasom, 13 0603HaUEHHbIX
KPUTEPMEB Mbl MOXKEM OMMPaTbCs TOMIbKO Ha aHa/n3 NAOTHOCTU HaceneHus, Kak MapKep ero
aKTUBHOCTW Ha 3TOIN TEPPUTOPUM, aHaNN3 YKPENIEHWiA, KaK nokasate/lb CTpaTernyeckom Bax-
HOCTW TEPPUTOPMUM M UMMOPT, KakK Nokasarenb ToBapoobmeHa. CorocTas/ieHne pesy/ibTaToB
aHasm3a 0603HaYeHHbIX KPUTEPUEB MO3BO/WMIO OMPEeLeNIUTL TEPPUTOPUID, KOTOpas Mo BCEM
roKasaTesisim BblAENAETCS M3 0OLLENA MacChbl MOCENEHWIA.

YyacTok cpegHero TeyeHuss MOCKBbI-pekUn B paiioHe COBPEMEHHOrO I. 3BeHUropoga sie-
nancs Hanbosiee NNOTHO 3aCefleHHbIM B [bAKOBCKOE BpeMs. KOHLeHTpaums ropoguil 34echb
pocturaet 8-9 06bekToB Ha 30 KB. KM. 3€eCb Xe 3aMKCMPOBaHO BOCEMb MOCENIEHUI C TPeX-
APYCHbIMM YKPENIEHUAMU, YTO TakKe HavBbICLLIMIA NMOKa3aTe/lb BO BCEW AbSKOBCKOMN KyNbType.
OyeBWAHO, faHHbINA PErvioH MOXET paccMaTpMBaTbCs B KAYeCTBe LIeHTPasbHOrO /18 NamMATHU-
KOB [bSKOBCKOM KY/NbTYpbl U3y4aeMoro nepuoja.
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Chaukin S.N.
(Institute of Archaeology RAS, Moscow)

A SEARCH FOR CENTRAL PLACES OF THE DYAKOVO CULTURE WITH
THE AID OF THE GIS-ANALYSIS

Any social inferences for the Dyakovo Iron Age culture of the forest zone are limited by
the scarcity of information. One possibility is the analysis of settlement hierachy in search of
central places. This paper is an attempt to distinguish local centres of the population of the
Volga-Oka interfluve in the 7" century BC — the 5" century AD with the use of the GIS-
analysis.

W. Christaller’s classical theory of central places presupposes an ideal settlement pattern
for the optimum administration and supply of an area. The pattern is represented as a hexagon
with a higher-order settlement at the centre and secondary settlements at the corners. Such pat-
terns are highly arbitrary and not always capable of reflecting real links between settlements.
Thus, E. Gringmuth-Dallmer suggested that central places offer special functions for their terri-
tory, namely administration, safety, trade, production and cult. Yet the scarcity of archaeologi-
cal sources calls for the reinterpretation of these criteria. O. Nakoinz put forward the following
markers of central places: fortifications, import, pottery-making under external influence, jewel-
lery, the presence of gold and silver, rich tombs, bronze vessels and carts.

Unfortunately, not all of the above-mentioned criteria are relevant for the analysis of the
Dyakovo settlement pattern. Thus, no cemeteries of this culture have been encountered and
habitation sites do not yield gold and silver articles. Therefore we can only lean upon the analy-
sis of population density as a marker of the population’s activity in a given territory, of fortifi-
cations as a maker of the strategic importance of a given territory and of import as a marker of
buyer-seller exchange. A comparison of the results of the analysis of the said criteria enabled us
to distinguish a territory standing out in all instances among the mass of settlements.

A section of the middle basin of the Moskva river near the modern town of Zvenigorod was
the most densely populated in the Dyakovo time. The concentration of fortified settlements there
amounts to 8-9 objects per 30 square km. Eight settlements with three-tier fortifications which is
the highest index in the entire Dyakovo culture were recorded in the same area. Evidently this
region can be regarded as the centre of the Dyakovo culture of the period under investigation.

LWakwnpos 3.I"., Xy3nH ®.LLl., be3gyaHbln B.T".
(A AH PT, Mepeapm>kHas reotmsnyeckas nabopaTopusi; KasaHb, PocToB-Ha-[0HY)

NCMNO/Ib3OBAHNE ANCTAHUMOHHBLIX 1 TEOPUINHECKMX METOL0B
B PABOTE BUJTAPCKOW APXEOJ10IMMYECKOW SKCINEANLNA

Pa6oTa noaroTosneHa B pamkax rpaHTa lMpesmgeHTa PP no rocyaapcTBEHHON NOAAEP>KKE
BeAyLMX HayuHbIX WwKon P@ NeHLLI-7170.2016.6. «[pouecchbl ypbaHusauum n rpagocTpou-
TenbcTBa B MoBomkbe (X—XVI BB.)».

ApPXEe0/ornyeckme nccneaoBaHns Pecny6nmkm TaTapcTaH pas3ByBatOTCs B TPEHAE U NpK-
BNEKAOT 06LLEMMPOBbIE MEXANCLMMNIMHAPHBIE HAPABOTKN ANS BbISIBNEHUS, U3YYEHNS!, COXpPa-
HEHUSI U NONYNAPU3aLMN UCTOPUKO-apXE0NOrnyecknx 06beKTOB. OfHUM 13 HanpaBNeHwWii sB-
NSeTCs AUCTaHLMOHHOEe 06C/ej0BaHNE apXeonornyeckmX NaMsTHUKOB.

HepaspyLuatoLe MeToabl UCCnefoBaHWiA B apxXeonornm, ¢ NpUMEHEHWEM PasnyHbIX
MPUEMOB, NOMOTraeT Ha OCHOBE BbISIB/IEHWS| OTIMYUTE bHBIX MPU3HAKOB TOTO WU UHOTO 06bEK-
Ta OnpeaennTb Hambonee NepcrnekTMBHbIE YUYaCTKN PACKPbITUS U AanbHeiLLel My3eeduKaLmm
CKPbITbIX B 3eM/Ie apXe0IorMyYecKnx CTPyKTyp. OAHUM M3 CPeAHEBEKOBLIX KOMM/IEKCOB Ha Tep-
puTOopWK TaTapcTaHa, rae BeAeTcs 0TPaboTKa AUCTaHLMOHHBIX METOAOB, ABSETCA BUNSpCcKuii
CTOPUKO-apXeO0orMueckunii U NPUPOAHBIA My3eii-3anoBeHNK U NPUEraroLLas K HeMy Teppu-
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TopWs. F4POM KOMMeKca fBnseTcs bunap — Benvkuil ropog Ha YepemiuaHe pycckux neTonu-
celi, ropogckoin ueHTp X — nepsovi Tpetn XIII BB, 06MagaBLIMn  aAMUHUCTPATUBHO-
MOSIMTUYECKOM, KyNbTOBOIN, TOPrOBO-PEMEC/IEHHOM N BOEHHON (PYHKLMAMMW, KOTOPbIA CTOUT B
NepBOiA AeCATKE KPYMHENLLMX ropoAoB CpeAHEBEKOBON EBpasuu.

[VCTaHUMOHHbIE MeTOAbl, NPUMEHsEMble Ha BUNAPCKOM KOMMEKCe, MoapasaenstoTces
Ha BM3yanbHble, poTorpaduueckue n reogmuamyeckne. OHM NO3BONUAN HAMETWUTL U HayaTb pa-
60Tbl N0 psAY NepPCrneKTUBHbLIX HaNpaBeHWiA:

— YeTKas NpuBA3Ka NaMATHUKOB, BbISB/IEHHbIX B Pe3y/bTaTe NpefblAyLyX NCCNef0BaHN;

— BbISIB/IEHWE HOBbIX MaMATHWKOB;

— CO3[aHue NoAPO6HbLIX MHCTPYMEHTA/bHbIX MIaHOB;

— [elwmdprpoBaHme aspodoTo- 1 KOCMOCHEMKN;

— co3faHue 6a3bl AaHHbIX 06 06bEKTaX U UX KOMM/IEKCaAX;

— PEKOHCTPYKLMS NOCENEHYECKON CTPYKTYPbI U PECYPCHOM0 MOTEHLManNa;

— MpoBefieHNe reo(n3NYeCKNX UCCNeLOBaHN N0 pesynbTaTaM AelungprpoBaHua pas-
NINYHBIX BUJOB CbEMKY;

— COOTHECEHVE Pe3yNbTaToB AUCTAHLMOHHbIX U FeouU3NYecKMX MeTOLO0B C MaTepranamm
PacKOMoK.

Xoy4eTcs OTMETUTb HEKOTOPbIE UTOTW, NMOMyYeHHbIE Ha NOLLaAKe BHYTPEHHEro ropoja
Bunspckoro ropoauiLa, Korfa MakCvMasbHbI pesynbTat 6bl1 AOCTUMHYT MPU COBMELLEHWN
BM3Ya/lbHbIX, (OTOrpagiyeckmx v reousnyecknx MeToAoB AMCTaHLMOHHOIO 30HAMPOBaHNS,
MO3BO/IMBLUMX BbISBATb KPYMHOE KMPMNUYHOe 34aHue. BbiCOKOe KauecTBO pesynbTaToB reogm-
3MYeCKNX METOZ0B UCCNeA0BaHUs Ha Bunsapckom ropogue, B Nepeyto oyepepb, 06yCnoBieHo
OTCYTCTBMEM MO3AHEN nepepaboTKN Ky/IbTYPHOIO C/I0S Ha €ro OCHOBHOW TEPPUTOPUM U OTCYT-
CTBVEM KOMMYHUKaLWiA, KOTOpble MOT/IN Gbl CO3AaBaTb MOMeXM 4718 annapatypbl. 10 npeabigy-
MM MCCnefoBaHNAM Takke U3BECTHO, YTO 3acTPOiKa Ha bunspe npomsBogunack U3 K1pnuya,
KOTOpbI AaeT HaMbo bLUVe aHOMa/IM NPW pacrpeseneHnn rpagueHToB MarHUTHOrO Nons.

MpyMeHsieMbIii HaMK KOMMNIEKCHbIA NOAXO0[, MO3BONSET:

— KapTupoBaTb, C 6O/bLUE UM MeHbLUEl CTeneHblo AeTanusalmu, CTPYKTYpY W niaH
[PEeBHel 3aCTPOIKM NaMATHMKA Ha 60/NbLUONA Naowaaw;

— NOJMTYUTb HOBYIO M YTOUHWTb CTapyto UH(OPMALIMIO O NaMATHWNKE Ha NOLaam, Ha no-
pAOK 60/bLLE, YeM BOSMOXHO ObIf0 Obl MCCE[0BaTb apXE0N0rMYECKUMI PACKOMKaMMU;

— BblAeNATb Hanboree NeperneKTUBHbIE YYaCTKW 1S BCKPbITUA apXUTEKTYPHbIX 06beK-
TOB Ha TeppuTOpUM BUNSpCKOro 3anoBefHUKa C NOCNEAYHOLEN NX My3eedrKaLei.

Shakirov Z.G., Khuzin F.Sh., Bezdudnyi V.G. (Institute of Archaeology of the Republic
of Tatarstan, Mobile Geophysical Laboratory; Kazan, Rostov-on-Don)

THE USE OF THE REMOTE-SENSING AND GEOPHYSICAL METHODS
IN THE BILAR ARCHAEOLOGICAL EXPEDITION’S FIELDWORK

This paper is prepared within the framework of the President of the Russian Federation’s grant
for the state support of leading scholarly schools of the Russian Federation no.
HLL-7170.2016.6. ‘Urbanization and Town-planning Processes in the Volga Area
in the 10™ — 16" centuries’

Archaeological investigations in the Republic of Tatarstan keep up with the latest trends
using interdisciplinary developments for cultural resource management including Remote Sens-
ing of archaeological sites.

Non-destructive methods in archaeology using different techniques enable us to define
characteristic traits of a specific object and the most promising areas of excavations and further
protection and management of archaeological materials. The Bilar historical-archaeological and
natural museum-reserve and the adjacent territory constitute a medieval complex used for prac-
ticing remote-sensing techniques. The complex is centred on Bilar, the Great City on the
Cheremshan of Russian chronicles, a centre of population of the 10" — first third of the 13" cen-
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tury having had administrative-political, cult, trading and military functions and ranking among
the first ten largest cities of medieval Eurasia.

The remote-sensing methods used at the Bilar complex are divided into the visual, photo-
graphic and geophysical ones. They enabled us to plan and initiate the work at some promising
lines of inquiry, namely:

— the exact location of known sites;

— the detection of sites;

— the creation of detailed instrumental plans;

— the elucidation of aerial and space photographs;

— the creation of a database of archaeological objects and their complexes;

— the reconstruction of settlement patterns and natural resources’ potentiality;

— carrying out geophysical investigations from the results of interpretation of different
kinds of photography;

— the relation of the results of the remote-sensing and geophysical methods to the materi-
als of excavations.

It is worth noting the scientific methods were applied with profit at the site of the inner
city of Bilar where a combination of the visual, photographic and geophysical methods of Re-
mote Sensing enabled us to discover a large brick building. Successful application of the geo-
physical methods at the Bilar site was due, inter alia, to the fact that occupation deposit in its
main territory was not disturbed recently as well as to a lack of line services that could have
impaired the functioning of the equipment. It is also known from previous investigations that
Bilar was built of brick producing the maximum anomalies on the distribution of gradients of
the geomagnetic field.

A complex approach we use enables us:

—to map, to a higher or lesser degree of specification, the settlement pattern in a large area;

—to get new and to verify old information on a much larger area than that of excavations;

— to define the most promising areas for the excavation of architectural structures at the
Bilar site with their subsequent management.

LUunwkos A./1., Knoyko A A.
(Mr'y, Mocksa)

UNDPPOBAA TPEXMEPHAA NTAHOLWA®THO-TEOPNINHECKAA MOLEJ1b
TEPPUTOPUN APXEO/TOIMMYECKOI O MAMATHUKA

B foknage paccMatpumBaeTcs AasbHeliluas pa3paboTka KOMMIEKCHOro noaxoga K Moge-
NIPOBaHMIO MPUPOAHON Cpefpbl TEPPUTOPUM apXeosiorMyeckoro namaTHUKa, 6asvpytoLerocs
Ha reopajyonoKaLVOHHOM MEeTO/e ManoryouHHOW reousmku.

B ocHoBe Mofienu — reopafmonokauoHHbli 3D Ky6 (TpexXmepHbI MacCcuB [aHHbIX, Xa-
paKTepPU3YOLWMIA N3MEHUMBOCTL PacrnpefeneHns B BEPXHEN 4acTu paspesa LU3NeKTPUYECKON
NpoHMUaeMocTn). Jpyrve ee afneMeHTbl — LnMPpoBas MoAeNb MUKpopenbeda MECTHOCTU 1 KOM-
Mo3MLMOHHOE (hOTOrPaMMETPUYECKOE 1306 paXKEHNE MOBEPXHOCTMU.

Mogenb opmupyeTcs NyTeM CUHXPOHU3ALMW NIOLAAHON reopafapHOii CbeMKU C UC-
Mo/ib30BaHNEM MPOJECCHOHANILHOr0 BbICOKOTOYHOro GPS/GLONASS nprieMHMKa U CbeMKU
MECTHOCTU C AWCTaHLMOHHO-NUNOTMPYEMOTO JIeTaTe/IbHOro annapara (4poHa), M6o cTaumo-
HapHOM MyNbTUKaMepPHON (HOTOYCTaHOBKM. ABTOPCKOE NMPOrpaMMHOe obecrneyeHne no3sosnseT
VHTErpmupoBaTh pa3HOPOLHbIE [aHHble B eIMHOM KOOPAWMHATHOM Cpege.

O6besnHeHMe JaHHbIX reopr3nYecKoro 1 AUCTaHLMOHHOIo 06cnefoBaHUsA ObIo BbINOS-
HEHO AN (PParmMeHTOB TepPPUTOPUIA UCTOPUKO-KYNbTYPHOTO Hacneaus — Tpouue-Cepruesoi
Naepbl, Cnaco-bopogMHCKOro  MOHacTbips, CYHIMPCKOM  NaneoIMTUYECKON  CTOSIHKU
(Bnagnmupckas 061acTb) U gpyrux.

Pa3pabatbiBaeMblii NOAXOA K MOLENMPOBAHNIO CPefibl UICTOPUYECKNX 0OLEKTOB ABNAETCS
OCHOBOW ANA NNaHWPOBAaHWS W PEBM3NN B UX Npefenax apxeosornyecknx pPackornok, pasniuny-
HbIX apPXUTEKTYPHbIX, NaHALLIAPTHBIX, NPUPOSOOXPAHHBIX U UHBIX MEPOMPUATUIA.
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Shishkov D.L., Klochko A.A.
(Moscow State University, Moscow)

A THREE-DIMENSIONAL DIGITAL LANDSCAPE-GEOPHYSICAL MODEL
OF THE TERRITORY OF AN ARCHAEOLOGICAL SITE

The paper deals with further elaboration of a complex approach to the modelling of the
environment of an archaeological site from the georadiolocation method of small-depth geo-
physics.

The model is based on a georadiolocation 3D cube (a three-dimensional collection of data
characterizing the variability of distribution in the upper part of the section of dielectric perme-
ability). It also includes a digital model of the area microrelief and a compositional photogram-
metric image of the surface.

The model is formed by means of synchronization of general coverage georadar survey
with the use of a professional high-precision GPS/GLONASS receiver and ground survey from
either an aircraft piloted by remote controle (drone) or a stationary multicamera photounit. Pro-
prietary software enables us to to integrate heterogenous data within a single system of coordi-
nates.

The integration of the geophysical and remote-sensing survey has been perfomed for
some areas of the territories of cultural resources, i.e. the Troitse-Sergieva Lavra and the Spaso-
Borodinskiy monasteries, the Sungir Palaeolithic encampment in the Vladimir oblast et al.

The approach under elaboration to the modelling of the habitat of historical sites forms
the basis for planning and revision of excavations and various architectural, landscape, environ-
ment-oriented and other enterprises.

anos M.N., dupcos A.l'., 3nbiroctes N.H., CaBnyk A.B.,
Bacunesckuii A.H., Mo3gHakoBa O.A., BaiicmaH MN.A.
(MHI'T CO PAH, HI'Y, MA3T CO PAH; Hosocubupck)

BbICOKOYACTOTHbI ASPOMAIHUTHbI KOM MJEKC:
MNMPUHUMTMTNANBHO HOBbLIE BOSMOXXHOCTW B NONCKOBOW APXEOOI NI

MpUMeHeHWe BbICOKOYACTOTHOMO aspoMarHWTHOIO Komrsiekca Ha 6ase BIJTA nerkoro u
CBEPX/IErKOro Knacca rno3so/seT NPOBOAUTL MarHUTOMETPUYECKYHD CbEMKY 60/bLUIMX TePPUTOPUIA
ObICTPO ¥ C HEBONLLUMMW (IMHAHCOBBLIMY 3aTpaTamu. ECTb npamas aHanorvis nmouMckoB apXxeonoru-
YeCKMX 06BEKTOB C MONCKamMM 06BEKTOB reosiornn. B nomcKoBoOi reoiormm aspomMarHUTHbIE UCCe-
[l0BaHVA, KaK BbICOKOMPOW3BOAUTE/bHbIE Y SKOHOMUYHbIE, AB/IAKOTCA OMEePeXKatoLLIMM METOA0M /1A
BblieNIeHN s NEPCNEKTUBHBIX TEPPUTOPUIA AN AeTa/lbHbIX MOMCKOB. Ha BblAeneHHbIX NIoLLaaax
CTaBATCA CYLLECTBEHHO 6osiee foporve AeTasibHble reotn3nyeckme MeTofbl U fanee NpoBOAATCA
eLe 6osiee foporve ropHble paboTbl. ns TOro, 4Tobbl NEPeHeCT TaKyro METOAO/OMMI0 Ha NOUCKH
apXeororMyecknx O6BLEKTOB, Obl UCMOMb30BaH BbICOKOYACTOTHBIA MarHUTOMETPUYECKUI a3po-
KOMI/IEKC, KOTOPbIV CNOCOGEH AaBaThb JaHHbIe A5 Co3AaHns kapT MacwuTaba Ao 1: 100. MpakTuye-
CKOe MpUMeHeHMe KOMIJeKca B Xofe nonesbiX pabot B 2014-2016 rr. nokasaio apheKTBHOCTb
[aHHOro nofxofa B ycnosusx 3anagHoii Cubmpu, B TOM YKC/e Ha TEPPUTOPUAX, TPYAHbIX ANs MC-
CrefjoBaHVA Apyrmmn crocobamu: 60/10TUCTON MECTHOCTW, 30HaX 3aTOM/IeHWs, KyCTapHUKOBbIX
3apoC/fX, NleCHbIX Maccusax. MoyyeHHble KapTbl CTAHOBATCA OCHOBOM /1 NOCTaHOBKW [a/ibHei-
LUMX [eTaNbHbIX reofu3nyecknx paboT 1 packornok. Mpou3BoAnTeNIbHOCTL PaboT MOBbLILIAETCS B
[ECATKM pa3 No CPaBHEHWIO C Ha3eMHOM CbeMKOW. Ha KOHKPETHbIX NpuMepax rnokasaHa XopoLuas
CXOAMMOCTb KapT, NOJyYeHHbIX B X0/ a3pOMarHUTHbIX U Ha3eMHbIX paboT.
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Epov M.1., Firsov A.P., Zlygostev I.N., Saviuk A.V.,

Vasilevskiy A.N., Pozdnyakova O.A., Vaisman P.A.

(Trofimuk Institute of Petroleum Geology and Geophysics, Novosibirsk State University,
Institute of Archaeology and Ethnography of the Siberian Branch of RAS; Novosibirsk)

A HIGH-FREQUENCY AEROMAGNETIC COMPLEX:
RADICALLY NEW CAPABILITIES OF RECONNAISSANCE ARCHAEOLOGY

The application of a high-frequency aeromagnetic complex on the basis of an un-
manned aircraft of the light and superlight class enables us to conduct quickly and economi-
cally magnetometric survey of large areas. The search for archaeological sites has direct
analogy with that for geological objects. In geology aeromagnetic investigations as highly
efficient and economical constitute are advance method for defining the likely territories for
a detailed search. The defined territories are subject to the far more costly detailed geo-
physical methods and even more costly mining. In order to apply this method to archaeo-
logical sites a high-frequency magnetometer aerocomplex capable of provide the data for
drawing maps up to 1: 100 scale. Practical application of the complex in the course of field-
work in 2014-2016 has shown the efficiency of such an approach under Western Siberian
conditions including hard-to-reach spots such as moors, inundation zones, the bush and for-
est areas. The acquired maps serve as the basis for future detailed geophysical investiga-
tions and excavations. The efficacity increases tenfold in comparison with ground photogra-
phy. A good convergence of maps obtained in the course of aeromagnetic and surface work
is shown by concrete examples.

3nos M.U., dupcos A.lN., 3nbirocteB M.H., CaBnyk A.B., Bacunesckuii A.H.,
MosgHakoBa O.A., Kocbix B.M., FpomunuH M., BaicmaH MN.A.
(MHI'T CO PAH, HI'Y, MA3T CO PAH, MASD CO PAH; Hoocnbrnpck)

FTEOMAITHATHAA TOMOIPA®IA B APXEO/TOI NIA:
BO3MO>XXHOCTW N MNMEPBBIE PE3YJIbTATbI

lMpuMeHeHMe BbICOKOYACTOTHOIO a3poOMarHMTHOrO KOMMJIEKCa NO3BOJSET MPOBOAUTHL
JeTa/lbHYI0 MarHUTHYI0 CbeMKY Ha HECKONIbKUX YPOBHSAX. MMony4YeHHble B X0fe Takoi paboThbl
[aHHble NO3BOMAKT OnNucaTb 4OCTATOYHO MOSIHO MarHWTHOE MOJIe B BEPXHEM MOJSYNPOCTPaH-
cTBe. DTO AaeT BO3MOXHOCTb AeTaslbHO OMnucaTb M pacrnpefeneHne BeKTopa MarHUTHON WH-
OYKUMN B HUXKHEM MOMYNPOCTPaHCTBE, CO3AaBas 00bEMHYIO «TOMOrpafuyecKyto» KapTUHY
MarHWTHOro nons. Takoi NoAxoA NO3BONSET ropasao 6o/ee yBepeHHO OMpeaensiTb CTPYKTY-
pbl 06beKTa, AaBLUME aHOMa/lbHOE MarHUTHOE None, rny6uHy ero 3aneraHnus U BO3MOXHbIN
BELLECTBEHHbIN COCTaB. B HEKOTOpPbIX Cy4asx, pacnpefefieHne BeKTopa MarHUTHOW UHAYK-
LMW B BEPXHUX YPOBHAX MO3BONSET AOMOMHUTb O0OBLEKTHI, NPOMYLLEHHbIE HA 60/1ee HU3KUX
YPOBHAX, KaK Mo pasMepy aHOMa/ivu, Tak U Mo ee BeNlnmdnHe. ViccnegosaHus, nNpoBefeHHble
Ha 06bekTe Muuyrn B HoBoCcMOGMpPCKOi 06nacTn 3anagHoii Cnbupw, No3BOAUAN ONPeaenunTb
HECKO/IbKO MOAXO0LO0B AJ19 OCYLULECTB/IEHN TaKOW O0ObEMHON PEKOHCTPYKLMU HA OCHOBAHWM
MHOIO0YPOBHEBOW HW3KOBbICOTHOM CbEMKM MarHUTHOrO NoAs ¢ NOMOLLbIO BbICOKOYACTOTHOMO
MarHMUTHOro Komnsekca Ha nerkom bIrijlA.
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Pozdnyakova O.A., Kosykh V.P., Gromilin G.I., Vaisman P.A.
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GEOMAGNETIC TOMOGRAPHY IN ARCHAEOLOGY::
CAPABILITIES AND INITIAL RESULTS

The application of a high-frequency aeromagnetic complex enables us to conduct detailed
magnetic survey at several levels. The acquired data allow us to describe the magnetic field in the
upper half-space fairly adequately. It provides a way to describe in detail the distribution of the
vector of the magnetic induction in the lower half-space creating a three-dimensional
‘tomographic’ image of the magnetic field. Such an approach enables us to define with more con-
fidence the structures of the object having produced an anomalous magnetic field, the depth of its
deposition and its probable material composition. In some cases the distribution of the vector of
the magnetic induction at the upper levels allows us to add certain objects missed at the lower lev-
els by both the dimensions of the anomaly and its value. The investigations carried out at the
Pichugi site in the Novosibirsk oblast of Western Siberia enabled us to define several approaches
to such a large-scale reconstruction on the basis of multilevel low-height survey of the magnetic
field with the aid of a high-frequency magnetic complex from a light unmanned aircraft.
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