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bepnuukosa H. E., Bopo6seBa I'. A., bepnuukos 1. M.
3HAYEHUE 'EOAPXEOQJIOTMYECKUX UCCJIEIOBAHUM 1151 APXEOJIOT UH

B MHpOBOII TpakTUKE MOJ «T€0APXEOJOTHEN» MOHUMAKT UCIOJIb30BAaHUE KOHUEILUN U
METOZI0B HAyK O 3€MJIE B apXEOJIOTMYECKUX HCCIENOBAHMAX I PACKPBITUS MNPUPOJHOTO
KOHTEKCTa apXEoJIOTHYECKOTO OOBEKTa, apXEOJOTHYECKUX [aHHBIX M PEKOHCTPYKTHBHBIX
MIOCTPOCHUI B3aMMOCBS3€M MPUPONHOM cpenbl U JApeBHUX 00mecTB. OCHOBHBIE MPHUHIIMIIBI
reoapxeosiornd cymmuponan M. P. Yorepc B cBoeit omHoumenHoi pabote [Waters, 1992]. B
COOTBETCTBUM C ATUMH MPUHIUIIAMH MOCTPOCHBI Bce 0a30Bble MOHOTpPA(pUU U PYKOBOJCTBA I10
re0apXxeoJIOTuH.

B camoM nmoHMMaHUH Te0apXeo0oTHH COIEPXKUTCA (PaKkTHUeCKast AyalbHOCTh, BEIpaKEHHAS
B OMIMCUUIUIMHAPHOCTU (MEXAUCHUIIIIMHAPHOCTH) COAEPKAHUS 3TOTO MOHATHS — apXeOoJIoTus C
€€ KyJbTYpHBIMH OCTAaTKaMH M CJIE€aMH, C OAHOW CTOPOHBI, U BCE, UTO «T€0», CBA3AHHOE C
OTJIOKCHHUSMH, TIpoLlecCaMH WX (OPMHPOBAHUS, IAJEOCPEIOH BO BCEM €€ MHOrooOpasui.
dakTuyeckass OMHAPHOCTh T'€0APXEOJIOTUM CO3/1aeT CUTYyalluH, KOTJa IMOAXOJIbl U METOMAbI
€CTECTBEHHbIX HAyK BOCHPHHHMMAIOTCSI KaK BCIOMOTAaTElbHbIE Ul PEIHICHUS KOHKPETHBIX
apXeoJIOTUYECKUX 3a71a4, 0COOEHHO B POCCHICKON apXeoI0THH, IIPU 3TOM HE BCETAa MPUHUMAETCS
BO BHUMaHHE COIJIACOBAHHOCTh €CTECTBEHHOHAYYHBIX PE3YJIbTAaTOB.

[Ipeogonenne 3TOH OWHAPHOCTH BUIUTCS B OCO3HAHUHM TPAHCAUCIHHUIUIMHAPHOCTH
apxeoJjiornyeckux uccienoBanuil. Ilepexoa K TpaHCAUCUUIUIMHAPHOCTU B TEOPUHM U IMPAKTHKE
apX€oJIOTMYECKUX HUCCIEIOBAHUM BO3MOXKEH 4depe3 reoapxeosioruto. OH MO3BOJIAET OTOMTH OT
NyadbHOW CYIIHOCTH IOHSTHUSI «I€0apXeoJioTus» K CO3JIaHUIO0 JIOTMYECKH 00ecredyeHHON
KOHLIENIMK TPAaHCAUCLUIUIMHAPHOIO T€0apXEOoJOrHYecKoro MOJAX0/1a, TIe0apXeoJIoru4eckoi
METOJIOJIOTUA U METOAMK I'€0apXEOJIOTMYECKUX HCCIEAOBAHUN, OCHOBHAs CTpaTerusi KOTOPBIX
Oyner 0a3upoBaTbCcsi Ha TOM, YTO OCHOBHBIM HCTOUYHHUKOM apXeoJIoTWYeckoi HHpopManuu
SBJIIETCS T€0APXEOJOTUUECKUI OOBEKT.

['eoapxeonoruyeckuif OOBEKT €CTh YYaCTOK MECTHOCTH - (parMeHT 3eMHOH KOpbI,
COJIepKaIllMi  apXeoJIOTHYECKUE OCTATKM B HKCIOHUPOBAHHOM WJIM CTPAaTU()UIMPOBAHHOM
3anerannn [Mensene, 2008]. OH uMeeT TETEPOreHHBIM XapakTep M SBISAETCS CIOXKHO
CTPYKTYPUPOBAHHOW CUCTEMOM MPUPOJIHO-KYJIBTYPHOI'O F'€HE3UCA - UHTETPATbHOM CUCTEMOM.

HccnenoBanust B paMKax TIe0apXeoJOrMYECKOro IOJIXO0Ja OCHOBBIBAIOTCS Ha IOporax
Y3HAaBa€MOCTH U COOBITUIMHOM MOJXOJE, PEaTU30BAaHHBIX B COOBITUHHO-TIEIOIUTOIOIMYECKOM
METOAAX M3YYeHHs OTJIOXKEHUH, METOAAX apXeoTapOHOMHUHU, Ie0apXeoorn4eckoM COOBITHITHO-
KOHTEKCTyaJbHOM METO/€. OTa HOBas TpaAMUIMs MCCIENIOBaHUS MO3BOJIIET CO3/AaTh
nH(OPMAIMOHHBIN 00pa3 reoapXeoJoruHueckoro 00beKTa B pa3INyHbIX €ro BapHalusiXx.

[ToryueHHble MHQOPMAILMOHHBIX 00pa3bl KOHKPETHBIX I'€0apXe0JIOTHYECKUX OOBEKTOB
(dopMHpYIOTCS B TPYyNIbl OOBEKTOB, B pe3yibTaTe TaKUX TPYNIHUPOBOK CO3JAIOTCS TUIIUYHBIC
nH(}OpMaLIOHHBIE 00pa3bl T€0apXEOJOTNYECKUX OOBEKTOB U CUTYALIUH JUIsl pa3HBIX XPOHOCPE30B.
OT0  NO3BOJIIET  JOCTATOYHO  YBEPEHHO  IPOBOJUTH  KYJIbTYPHO-XPOHOJOTHYECKYIO
UIEHTU(DUKAIIMI0O CaMUX OOBEKTOB, a TUIHUYHBIE TE€0APXCOJOTUUECKHE CHUTYyalllH, C OJHOMN
CTOPOHBI, TO3BOJISIIOT OPraHU30BaTh IIEJICHANPABICHHBI MOUCK OOBEKTOB TOrO MM HHOTO
XpOHOCpE3a, C APYrod CTOPOHBI, ONPEAETUTh TUMUYHOCTh M€0APXEOJIOTMYECKUX CUTYallud Kak
OIpeJIEIEHHOTO OTPayKEHHsI OCOOCHHOCTEH JKU3HEAEATEIbHOCTH APEBHUX COOOIIECTB
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Weber Andrzej. W.

3HAYEHUE BUOAPXEOJIOTMYECKHUX U TEHETUYECKHUX UCCJETOBAHUM
JJIs1 APXEOJIOT'NHN

Over the last 10-20 years, the Baikal Archaeology Project generated a large database of
radiocarbon dates (C14) and stable isotope measurements (C13, N15, and Sr87) for human
skeletons from Mesolithic to Early Bronze Age graves in the Cis-Baikal region of East Siberia.
These data allow a number of new insights about the culture history as well as the spatial and
temporal variation in subsistence, migrations, mobility, and dietary patterns of these hunter—
gatherer groups.

Many of these new insights have been made possible by the recent identification of the old
carbon effect in the Cis-Baikal freshwater ecosystem. This is important because it affects
radiocarbon dating of human skeletal remains. All animals, including humans, who consumed
aquatic foods have C14 dates that are much older than they real historical age. For example, the
Baikal seal (nerpa), whose diet is 100% fish, has C14 dates that are about 900 years older than
their historical age. All animals, including humans, who consume a mixture of aquatic and
terrestrial foods, will have C14 dates older than their historical age depending on the proportion of
the aquatic food in their diet.

To address this problem, we compared pairs of C14 dates from Neolithic to Early Bronze
Age graves obtained for human skeletons and associated remains (teeth or bones) of terrestrial
fauna. Since the diet of terrestrial fauna is not affected by the freshwater old carbon, this
comparison allowed us to develop mathematical equations to correct C14 dates obtained for human
skeletons. Currently, we have about 550 C14 dates from Mesolithic to Early Bronze Age human
skeletons from the entire Cis-Baikal. This large set of C14 dates, probably the best worldwide, now
allows examination of many other categories of archaeological data from the chronologically
dynamic perspective.

The corrected C14 dates allow refinements to the entire Middle Holocene hunter—gatherer
culture history both on a regional as well as the micro-regional scales. Importantly, the human
culture history of the Cis-Baikal region can now be properly aligned with the climatic and
environmental history. Also, the corrected C14 dates allow examination of cemetery chronology
and patterns of their use. We have already found substantial variation in what has been assumed to
be essentially contemporaneous use of hunter—gatherer cemeteries in each period and in each
micro-region. We now see that some cemeteries were used continuously, some very sporadically,
some have long history of use and others have very short, not all cemeteries were used parallel to
other cemeteries from the same period and from the same area, and some show a very puzzling
pattern of substantial break in their use as at the Early Neolithic Shamanka Il cemetery on the coast
of the Kultuk Bay on Southwest Baikal.

Radiocarbon dating produces also C13 and N15 stable isotope measurements, which
provide valuable information about the diet of prehistoric peoples as well as animals.
Measurements on animal bones, archaeological and modern, are necessary to understand diets of
prehistoric humans. Currently, in our databases we have about 700 such measurements on
Mesolithic to Early Bronze Age hunter—gatherer skeletons and about 500 on archaeological and
modern faunal bones.



Analysis of the stable isotope results revealed the presence of substantial spatio-temporal
variation in Neolithic to Early Bronze Age subsistence and dietary patterns. Essentially, each
archaeological micro-region (Angara, Southwest Baikal, Little Sea, and Upper Lena) and each
archaeological period (Late Mesolithic, Early Neolithic, Late Neolithic, and Early Bronze Age)
had quite different diets. In some places, for example on the Upper Lena, groups that were separated
only by about 20km (Obkhoi and Verkholensk) also had different diets. Furthermore, in the Little
Sea area two different kinds of diets were identified: one based mostly on game, fish, and seal and
the other based mostly on game and fish only. These results suggest that all Neolithic to Early
Bronze Age hunter—gatherer groups were firmly based in their own micro-regions and home ranges.
Nevertheless, individuals who migrated from one area to another were also identified by this
analysis.

Lastly, examination of C13 and N15 isotope data together with C14 dates obtained from
the same fragments of human bones allowed assessment of changes in hunter—gatherer diets over
time. We found that many, but not all, Early Neolithic groups from the Angara and Southwest
Baikal experienced dietary trend towards increased reliance on aquatic foods (fish and seal). During
the Late Neolithic and Early Bronze Age the picture is different and more complicated. Some
groups experienced no dietary trends at all, some show trends towards increased reliance on game
meat, and others show trends towards increased reliance on seal and/or fish.

In sum, the extensive program of C14 dating and stable isotope testing implemented over
the last 10-20 years provided a number of unique and important insights about the Mesolithic to
Early Bronze Age hunter—gatherer adaptive strategies and culture history. This work will continue.

[lletaukoB A.A., ®umuaos U.A.

METO/1bl UCCJIEAOBAHUA YETBEPTUYHBIX OCAJOYHBIX KOMILJIEKCOB
BAUKAJIBCKOI'O PETHOHA HA ITPUMEPE OIIBITA U3K CO PAH

K nHacrosmemy BpeMeHH B MHpe HapabOTaH IIMPOKUN CHEKTP METOJOB M MOAXOJOB K
W3YYEHHUIO YETBEPTUYHBIX OTJIOKEHHH, B T.4. W JUIA PEIICHUS apXeoJoTHYeckux 3amad. M stoT
apceHall HEYKJIOHHO TIOMOJHSETCs, MOBBIIMIAETCS TOYHOCTh M pa3pellarolliie BO3MOXKHOCTH
WHCTPYMEHTAIBbHOW 0a3bl. [JIaBHBIM TPEHIOM COBPEMEHHBIX WCCIEIOBAaHUNA B JaHHOM
HaNpaBJICHUHU SBIISETCS MEXAUCHUUIUIMHAPHBIA aHaJIM3 OCaJ0YHBIX JIETONUCEH - IOJyuyeHHue
MYJBTH-TIPOKCH 3alHCel Pa3BUTHS MPHUPOTHON CpeAbl M KIMMaTa. B 3aBUCUMOCTH OT 33134 |
1eJIel HalllUM KOJIJIEKTUBOM HCHOJIB3YIOTCS Pa3IndHble METO/bl. B cTaHnapTHBINM HabOp BXOAAT,
MpexJie Bcero, Omocrparurpaduaeckue METO bl - TATMHOJIOTMYECKH aHaIi3, aHAJIN3 MUKPO- U
MakpoTepuodayH, a Takxke ManakodayH, TMaTOMOBBIN aHAIU3 Ui CyOaKBaJIbHBIX OCAJOYHBIX
apxuBOB. lccnenoBaHus BEMIECTBEHHOTO COCTaBa OCAMOYHBIX TOJI] B MEISIX YTOYHEHHS
JUTOJIOTHYECKUX CBOMCTB OCAJKOB, JETalM3allMM CTpaTUrpaduu, peKOHCTPYKIUH YCIOBUH U
0COOEHHOCTEH CEeNMMEHTOTeHe3a, B T.4. PEKOHCTPYKIIMH HCTOYHUKOB CHOCA, TPOBOISTCS C
UCIOJIb30BAHUEM JIUTOJIOrO-TEOXUMHUECKUX, a TaKKe MEeTpO- W NaJICOMAarHUTHBIX METOJI0B
uccnenoBanus. OnpoOoBaHWE pa3pe30B JOHHBIX OTJIOKEHHWH O03€PHBIX BOJOEMOB HaMH
BBINOJIHAETCSl MPU TIOMOIIM €JUHCTBEHHOW B Asuarckoil wactu Poccum OypoBoi craHIuu
UWITEC, mno3Boisttoneid oTOMpaTh KOJOHKY PBIXJIBIX OCAaIKOB HEHAPYIICHHOW CTPYKTYPHI
MOIIHOCTHIO 10 30 M mpu rayouHax o3epa 10 100 M.

['panynomerpudeckue HCCIEAOBAHUS MEIKOOOJIOMOYHBIX (GpakIuil MPOU3BOJUTCS Ha
Ja3epHOM MUKpoaHanuzatope yactul; Microtrac X100. [{namazon pa3MepoB H3MepSIeMbIX YaCTHIL



coctaBisier or 704 MM npo 0.146 mxm. Jlng kaxmoro oOpas3ma ONpenensioTcss MOJIBI
pacrpeieIeHus] ¥ PacCUUTBIBAIOTCA: CPEIHHUM pa3Mep 3epHa KaK CPEJHEB3BEIICHHOE 3HAYCHHUE,
Me/IMaHHBIN pa3Mep, CTeNeHb COPTUPOBKH, TUHAMUYECKUH (pakTop F 1 mokazaTens AUCIIEPCHOCTH.
JUis XapaKTepUCTUKU BEIECTBEHHOIO COCTaBa OTJIOXKEHUH MPOBOIATCS MMETPOXUMHUECKUE
uccinenoBanus. OIlpenenceHUe COAEPKAHUM PEIKMX M PACCESIHHBIX 3JIEMEHTOB B IOpOJax
BbinosiHAeTcs: P®MA MeronoMm, oIpeneneHue CoAepKaHUM OKCHIOB IOPOJ000pa3yroIuX
3JIEMEHTOB BBIIIOJIHAETCS METOI0OM «MOKpPOM XUMUM». OnpeiesieHne peaKo3eMeIbHbBIX JIEMEHTOB
Beinosiasgercss MerogoM ICP-MS B T.4. ¢ ucnonb3oBanuem sazepHoit abmsaiuu (LA) mis
MHUKPOOOPA3IOB.

ITpu aHanmM3e OTIIOKEHUH TaKXKe UCTIONIB3YIOTCSI BO3MOKHOCTH 3JIEKTPOHHOM CKaHUPYIOLIEH
MHUKPOCKOIIMH B LEJNAX W3YYEHHUS TUIOMOPGHBIX CBOWCTB OOJOMKOB IECYAHOW DPa3MEPHOCTH
(npexxe Bcero MUKpOMOP(OJIOTUM MOBEPXHOCTH M B LEJIOM rabuTyca, a Takke Xapakrepa
JUAreHETUYECKUX MPeoOpa3oBaHuil).

[TaneoMarHuTHBIA METOJ, KaK HM3BECTHO, BKJIIOYAeT B ce0s OMNpeAeseHHE YIJIOBBIX
[IapaMeTpoB TE€OMAarHUTHOTO IIOJII Ha OCHOBE pe3ylbTaTOB pa3MarHUYMBAaHUA O0pa3loB
[IEPEMEHHBIM MAarHUTHBIM T0JIeM. J[Js1 BBIABJICHMSI SKCKYPCOB I'€OMAarHUTHOTO IOJISI JIE€NAeTCs
OLICHKa OTHOCHUTEJIbHOM NaJIeOHANpPS)KEHHOCTH TIeoMarHuTHoro mnonst. IletpomarHutHble
HCCIIeIOBAaHMsI HAIpaBJIEeHbl HAa H3MEPEHUS CKAIAPHBIX MAarHUTHBIX MapamMeTpoB, H3ydyeHHE
AHU30TPONMM MArHUTHOMW BOCHPUHMMYHUBOCTH, ONPEAEIIEHUS COCTaBa MAarHUTHBIX MHHEPAJIOB,
U3MEepEeHue MapaMeTpoB MAarHUTHOTO TUCTEpe3Hca.

Ocobas 3amada paboOT Ha paspe3ax - MPOBEICHHE JHUTOJOrO-(haraTbHOTO aHaTu3a
OTJIOXKEHUH C  COCTAaBJIEHHEM JIMTOJIOIO-CTPATUIPAPUUECKOM  CXEeMbl, PEKOHCTPYKLHUEH
OOCTaHOBKM YCTaHOBJICHHEM (DaKTOPOB OCAJAKOHAKOIUICHHA. Bce 3T0 TpebdyeT mocTpoeHHs
Ha/IeKHOM U BBICOKOT'O pa3pelleHMs BO3PACTHOM MoAenn (OpMHUPOBAHUS U3Y4aeMbIX Pa3pe30B C
MOJIKJTFOUYCHUEM TEOXPOHOMETPUYCCKUX MeToNoB M mpexnae Bcero 14C AMS narmpoBaHusS
0CaJI0YHBIX KOMIUIEKCOB. [l ompeneneHus Bo3pacta OTIOXKeHMH crapmie 50 ThIc. JeT
npumensitorest 230Th/U OSL meToxab! natupoBanusi.

B wmemsix KapTHpPOBaHUS TEOJOTHYECKUX CTPYKTYp (BOCCTAHOBJICHHS T'€OMETPHU
OTHOCHTEJIBHO MPOTSKEHHBIX IPAHUI], TOBEPXHOCTH KOPEHHBIX MOPO/I O] PHIXJIBIMU OCAIKAMH),
JUCTAHIIMOHHOTO TMOMCKAa M PAa3BEIKH apXEOoJOTMYECKUX MECTOPOXKJIEHUM HaMM NPUMEHSETCS
METO/I T€0PaInO0JIOKAllMOHHON CheMKH. B pacnopskeHUH Halllero KoJieKTHBa UMeeTCs reopaap
"Oxko-2". B 3aBUCUMOCTH OT 3ajlay Ha HETO ycTaHaBIuBatoTcs aHTeHHble 610k ABJIJI "Tpuron"
(AB 90) mu6o Ab 150M.

®epedepos E.C., BerpoB A.A

NHO®OPMAINMOHHBIE TEXHOJIOI'MU: BO3BMOXHOCTH IJIA
APXEOJIOTMYECKNX UCCJEIOBAHUI

OcHoBoit mo6o# coBpeMenHor nHpopmanronHou cuctemsl (MC) spisieTcs 6aza JaHHBIX
(bMl), xoropas obecrieunBaeT XpaHEHHE COOpPAaHHBIX [aHHBIX B CTPYKTYPHUPOBAHHOM BHJIE.
[TosTomy mpu paszpadborke MC Oombiioe BHUMaHWE HEOOXOAMMO YIETUTh BbIOOPY CHCTEMBI
ynpasienus 6azamu nanHbix (CYB/I). CymectByeT Heckonbko kinaccupukanuii CYB/l. Onnoii u3
OCHOBHBIX SIBJISIETCSl pa3/elieHHe Ha HACTONbHBIE W KiueHT-cepBepHble. Hactompnas CYBJ]
npeJHasHaueHa s OJHONOJb30BAaTENbCKOM  paboThl, a  KIMEHT-CepBepHas Ul
MHOTOIOJIb30BaTEIbCKOrO peskuMa padoThl. Crienyromien kiaccupukanuen BiaseTcs pasieleHne
CHCTEM Ha KOMMEPUECKHE M «CBOOOIHBIE» TO €CTh C OTKPBITBIMU HMCXOIHBIM KojioM. PaboTta c



KOMMEPUECKHMMH CHUCTeMaMH TpeOyeT OmIaThl JHICH3WW, W, KaK MPaBHIO, OTCYTCTBYET
BO3MOXXHOCTh BHOCHUTHb MOJM(UKAIMIO B peanu3anuio paboTbl Takux cucteM. «CBOOOIHBIE»
CYB/l He TpeOyloT OTUMCIICHUH U TOOLIPSAIOT Pa3BUTHE (PYHKIIMOHAIBHOCTH CBOUX MPOIYKTOB C
MTOMOIIIBIO TPYAa CTOPOHHUX pazpadotunkoB. [lo Tuny xpanenue CYB/I nensiTcs pensiuoHHbIE U
HEepEeISAIMOHHBIE. PeNsiimoHHbIe 0a3bl JAHHBIX HCIIONB3YIOT CTPYKTYPUPOBAHHBIN SI3BIK 3aIPOCOB
(Structured Query Language, SQL [Kpurens, Tpyxuos, 2010]) mis onpenenenus u oopaboTKu
naHHbIX. C OJTHOM CTOPOHBI, 3TO OTKPHIBACT OOJIBIIINE BO3ZMOKHOCTH s pa3pabotrku: SQL onuu
13 HaumboJiee TMOKUX M PacIpOCTPaHEHHBIX S3BIKOB 3alPOCOB, TAK YTO €ro BHIOOp IMO3BOJISIET
MUHUMH3HPOBATh PsAJ PHUCKOB, M OyAeT 0COoOEHHO KCTaTW, €CIH MpPEACTOMT pabora c
KOMIUIEKCHBIMU 3ampocaMu. Hepensiuonnsie 0a3pl gaHHbix (NoSQL [Paynep, Camanmamk,
2013]), B cBOK ouepenb, MPEUIaraloT JUHAMUYECKYIO CTPYKTYpPY HaHHBIX, KOTOPbIE MOTYT
XPaHUTBCS  HECKOJBKHMH  CIOCOOaMHU: OPUEHTHPOBAHHO IO  KOJIOHKaM, JOKYMEHTO-
OPHEHTHUPOBAHO, B BUJIE TrpadOB WIM HAa OCHOBE Map «KIKOY-3HAYCHHE». HeMaloBaKHBIM
MoMeHToM mnipu BeIOOpe CYBJ[ sBiusercs moanep)kka NPOCTPAHCTBEHHBIX JaHHBIX. [
pa3paboTku MHPOPMATMOHHOW CHCTEMBI TIO/ICP’KKH T€0apXE0IOTUIECKAX UCCIICAOBAHU JTydIe
BCero mojoimer kimeHT-cepBepHas pemsnuonHas CYBJ[  PostgreSQL  [PostgreSQL:
DJIEKTPOHHBIN Pecypc...] ¢ OTKPHITHIMUA HCXOTHBIM KOJIOM M TOJICPIKKON XpaHEHHs U 00pabOTKH
MIPOCTPAHCTBEHHBIX JAHHBIX.

['eoapxeonornyeckue HCCIEAOBaHUS JODKHBI  ObITh  OOECleueHbl  HaJAEKHBIMU
OTKa30yCTOMYUBBIMHU U, YUYHUTHIBAs MOCTOSHHBIA POCT oObeMa HHGOpMAIUU, paCIIUPSEMbIMU
CpelICTBaMU XpaHEHUs JaHHBIX. [[J1s1 pereHus Takux 3a1a4 MOAXOASIT CUCTEMbI XpaHEHUS TaHHBIX
(CXHO). CX]I — xoMImIeKCHOE MPOrpaMMHO-AMNIAapaTHOE PEIIeHre M0 OpraHUu3aluu Haa&KHOTO
XpaHeHus1 THPOPMAITMOHHBIX PECYPCOB U MPEOCTABICHHUS TAPAHTHPOBAHHOTO JOCTYIIA K HUM.

Jls opranu3anuu onepaTuBHONU pabOThI C JAHHBIMH JIOJKHO UCIIOJIB30BATHCS MyOIMYHOE
WJIN 9acTHOE obnauHoe Xpanuiuie (ainos. O6maynoe xpaHwmiie JaHHbX (anrit. cloud storage,
OXJ) — mopnenbp OHIAWH-XpaHWIWIIA, B KOTOPOM JaHHBIE XPAHATCA HA MHOTOYHCIIEHHBIX
pacnpeieiéHHBIX B CETH CepBepax, MPEAOCTaBISIEMBbIX B Mojib30BaHue kiumentam. OXJ[ maer
BO3MOYXHOCTh JTOCTYTA K JJAaHHBIM C TI000T0 KOMIIBIOTEPA, UMEIOIIETr0 BBIX0 B IHTEpHET, a Takxke
BO3MO>XHOCTh OPT'aHU3allMA COBMECTHOM pabOThI HaJl TIOKYMEHTAaMH, YTO MOBBIIIAET BEPOSTHOCTh
COXpaHEHHsS MJAaHHBIX JaXe B ciIydae anmapatHbix cOoeB. [lyOnuyHbIMEH OOMaYHBIMU
XpaHWIMILAMU SIBJIIOTCS Takue WHTEpHET-cepBHCHI, Kak: Dropbox, OneDrive, Google Drive,
iCloud, Annekc./Iuck, O6mako Mail.Ru. B kadecTBe 4acTHOro XpaHWIMINA A MOAIEPKKH
apXeoJIOTUYECKUX MCCIEOBAaHUNM MOXKET OBITh HCIIOJIIB30BAHO IPOIPAaMMHOE pEIIEHHE C
OTKpBITHIM UcxoaHBIM KostoM Nextcloud [Nextcloud: DnextponHslii pecype....].

YuuThiBasi CTpEMUTETBHBIN POCT 00BEMOB Pa3HOPOPMATHBIX JAHHBIX APXEOJIOTHUYECKHUX
UCCIEeIOBaHMM, Uig uX 00paboTKU MOTYT OBITH BOCTPEOOBAaHBI TEXHOJIOTH paboThl ¢ bonbummu
naHHbIMU. Ha ceronnst Hanbosee mepcreKTUBHBIM MOIX0I0M JJis 00paOOTKU OOJIBIINX JTaHHBIX
SBIIAETCS HCIIOJNB30BAaHME HJACOJIOTHH, TpeAcTaBIeHHOW kommanued Google B Monenu
¢dperimBopka MapReduce. JlanHplii  (GpeMBOpPK peaqu3yeT MOENb pacHpeneleHHbIX
BBIYHCIICHHH, HUCIIOJIb3YEMYIO AJIs MapaylIeIbHbIX BEIYUCICHUN HAJl OY€Hb OOJIBIIUMHU, BIJIOTH JI0
HECKOJIbKUX TeTa0dailT, HabopaMu JaHHBIX B KOMIBIOTEPHBIX KiacTepax. O0paboTka CBOAUTCS K
MPUHIINITY, «IIPOINe CKOMUPOBaTH MPOTpaMMy K JaHHBIM, Ye€M CKONUPOBaTh JaHHBIE K
nporpammey». B KkadecTBe OCHOBBI Ipejiaraetcs Hcmoib3oBaTh npoekT Hadoop [Hadoop:.
DNeKTPOHHBIN pecypc...], Haxoasmmiics noj ynpasienuem Apache Software Foundation. Hadoop
WCIIONB3YETCS I HaJEKHBIX, MAaCIITAOUPYEMBIX M PACIPECICHHBIX BBIUMCICHUN, HO MOXKET
TaK)Ke MPUMEHSTHCS M KaK XpaHuiumie (aiioB oOIIero Ha3Ha4YeHHs, CIOCOOHOE BMECTHTH
netabaiTel TaHHBIX. B HacTosmuit MomeHT Hadoop HaxonuT npuMeHeHHne B UCCIIeI0BATENbCKUX
YU TPOU3BOJCTBEHHBIX LEsAX. COCTOMT M3 JBYX KIIFOUEBBIX KOMIIOHEHTOB: PACIpPEEICHHOU



¢aitnoBast cucrembl HDFS, xoropas oTBeuaer 3a XpaHeHHE AaHHBIX Ha Kiactepe Hadoop u
cucteMbl MapReduce, mpenHasHaueHHasl JJI1 BBIYUCICHUN W 0OpaOOTKM OOJIBIINX OOBEMOB
JAHHBIX Ha KIJIacTepe.

I'eoundopmanmonnbie cuctembl (IIC) — cuctembl oOecneyuBamIue padoTy ¢
MPOCTPAHCTBEHHbIMU JaHHBIMH, aHaioruyHo CYBJl, pa3gensioTcs Ha KOMMEpYECKHE U
«CBOOOJHBIEY, a TAK)KE HAa HACTOJIbHBIE U Web opueHTUpoBaHHbIe. Cper KOMMEPUYECKUX CUCTEM
Hanbonee (PyHKIMOHAIBHBIMA M HW3BECTHBIMHU SIBIIIIOTCS HACTOJBbHBIE MPOAYKTHI ArcGIS nu
Maplnfo. B Poccun pacnpoctpanena 'MC Kapra (Kb “Ilanopama”) — ynuBepcanbnas ['HC,
MMEIOIAsi CPEJICTBA CO3/IaHUS U PEAAKTUPOBAHUS AJIEKTPOHHBIX KapT, TAHHBIX JUCTAHIIMOHHOTO
3ouaupoBanus (1/13), BEIIOTHEHHUS pa3IMYHbIX U3MEPEHUI U PacueTOB, IIOCTPOEHUS TPEXMEPHBIX
MoJienell, 00paboTKH pacTpPOBBIX IAHHBIX, CPEICTBA MOATOTOBKH TpapUyecKuX JTOKYMEHTOB B
ANIEKTPOHHOM U I€YaTHOM BUJIE, @ TAKXKE CPeACTBa I paboThl ¢ 6a3aMu JaHHBIX. EnuHCTBEHHOM
CepbE3HON aJbTEPHATUBOM KOMMEPYECKHM cucTeMaM sBiisieTcss cBoOogHas [MIC ¢ OTKpBHITHIM
komoMm — QGIS (Quantum GIS) [QGIS: DaekTpoHHbIH pecypc...] U OGeCrIaTHBINA MPOrpaMMHBII
MIAKET C OTKPBITHIM HUCXOAHBIM KoaoM GRASS, wucnonb3yemslil Uisi ynpaBiieHUs W aHaIW3a
TeONpPOCTPAHCTBEHHBIX JaHHBIX, OOpaOOTKM U300pakeHUid, co3gaHus TpaQuKOB U KapT,
MIPOCTPAHCTBEHHOTO MOJIETUPOBaHUS M BU3yanm3anusi. Web opueHTHpPOBaHHBIE CUCTEMBI, TaKHE
kak Open Street Map, Google Maps, SAAnnexc.Kaptsl, onnaitn-sepcusi 2I'MMC B nepByto ouepenb
npeaHa3sHaueHbl JUIS TPEACTABICHUS Pe3yJbTaTOB pabOThl B YIIOMSHYTHIX MPO(ECCHOHATBHBIX
HactonpHBIX [ YC. /{51 paboThI ¢ Te0apXeoOrnYecKUMMU JaHHBIM MOXKET Hcnonb3oBaThest QGIS,
koropas noauepxuBaeT CYB]] PostgreSQL ¢ pacmupenuem PostGIS. Ceroaust ogHOM M3 cambIx
MOMYJISIPHBIX Cpell COo3AaHus KapTorpaduiyeckux web-cepBUCOB C OTKPBITHIM KOJIOM SIBIISIETCS
MapServer, KOTOpbI UMeeT OobIINe PYHKIIMOHAIBHBIE BO3MOKHOCTH, 00ecrieuuBaeT paboTy ¢
OOJBIIUM KOJIMYECTBOM KapTorpadudeckux (opMaToB, KaK BEKTOPHBIX, TaK U PACTPOBBIX, a
Takke Jerko umurerpupyercs ¢ paznmuunbiMu CYBJl. MapServer moiHOCTBIO COOTBETCTBYET
crannaptaMm, paspaboranHeiM OpenGIS Consortium u sBisieTcss HaubOojee aJeKBaTHBIM
WHCTPYMEHTOM JIJIsl CO3aHHUs T€OTOPTATBHBIX CHCTEM TOAEPKKN HAYUHBIX HCCIECTOBAHUM.

Jns  pa3paboTku mNpHKIagHOro mporpammuHoro ooGecneuenus (I10), nHampumep,
peann3yomero B3auMOJICHCTBHE TOJIb30BATENeH dYepe3 JKpaHHbIe WHTEPQEHChl C JTaHHBIMH,
CYIIECTBYET OOJIbIIOE KOJMYECTBO MHCTPYMEHTOB M TEXHOJIOTHH. BOJIBIIMHCTBO COBPEMEHHBIX
cucreM pa3pabotku [1O BKIIOYAOT CpeAcTBa aBTOMATHU3ALWHU, KOTOPHIE MO3BOJSIOT CHU3UTH
BPEMEHHBIE 3aTpaThl Ha pealu3allui0 Kakux-mu0o TUMOBBIX (yHKuuN. B Hacrosimee Bpems
aKTHUBHO BEAYTCS MCCIEIOBaHMS B 00JaCTH aBTOMATHU3alUU pa3pabOTKH KaK IMOJIb30BATEIBCKUX
untepdeiico (Hanpumep, Model-Based User Interface Development), Tak u WC B uenom
(mampumep, Model Driven Architecture [I'pubaués, 2004], moposkmaromiee mporpaMMHUPOBAHUE
[Hapuenxwu, Aitzenexep, 2005]), mo3BOJSIONMX MOBLICUTH 3()(DEKTHBHOCTD MPOIIECCa CO3TaHUS
npunoxeHnnid. OCHOBHOW HJIeei 3TUX MCCIEIOBAHUSAX SBISETCS CTPYKTYPHPOBAHHUE METaIaHHBIX
(manubix o crpykrype) MC B Buae Mojenell cHUCTeMbl Pa3IUYHBIMU CPEACTBAMU (HAIpUMeEp,
HajcTpoiiku Hax monensmu kimaccoB UML [Cherkashin et al., 2012], npumenenne MOJCIbHBIX
kapkacoB [YeptkoBa, 2007], uau MoOCTpOEHHUs] OHTOJIOTMH mpeaMeTHOM obnactu [I'pubosa,
Kimeme, 2005]). ®opmanm3zarus 3HaHuil 0 cTpykType MC B MOAETH TO3BOJSAET €IUHOMKIBI
BBIETTUTh CXOKHME CTPYKTYPHl JAaHHBIX W TPUCYIIUE UM OH3HEC-TIPOIECCHl B OTACIbHBIC
KOMIIOHEHTHI, a TaK)K€ CTC€HEPHPOBATh COOTBETCTBYIOIIME MM CIICHAPHH CO3JIaHHS CTPYKTYp B
CYB/, anroput™mbl 00pabOTKH OHU3HEC-TIPOLIECCOB, SKPaHHBIE (DOPMBI U PACHIPOCTPAHATH UX HA
Bce M0TI00HBIe KOMIMOHEHTHI. CTeHePHPOBAHHBIN KOJT TP 3TOM YacTO SIBIISIETCS TPYyOBIM KapKacoM
OyayIel cucTeMbl, MO3TOMY NMPAKTHUECKH BCET/1a ero Tpedyercs 10padbaThiBaTh MPOrpaMMHUCTaM

BPYYHYIO.



OnHOI W3 MEepPCHEeKTUBHBIX TEXHOJOTMH aBTOMATH3AlMHM CO3[aHUs WH(POPMALMOHHBIX
CHUCTEM SIBJISIETCS TEXHOJOTHs co3faHusi mnpuioxkennit 6a3 panHeix (I[IBJ[) Ha ocHoBe
JeKiapatuBHBIX crenudukanmii [DPepedepon, borukoB, XmenpHoB, 2014], KOTOpbIE SBISIOTCS
CPEIICTBOM TMpEJCTaBICHUS W XpaHeHuss Mozenei cucrembl. Crnenudukanus [1BJ] comepxut
MUHUMAIBHO HEOOXOJUMYI0 MH(OpPMAIMIO O €ro CTPYKTYype, KOTOPOH, OJHAKO, OKa3bIBACTCS
JIOCTaTOYHO JJIi aBTOMATUYECKOM peanu3aluy MPUIOKEHHs, M, B YaCTHOCTH, CO3JaHMs
MOJIb30BATEIbCKUX HHTepdeiicoB, obecrneuenus BoinonaHenus CRUD-¢dyHkimiA, moctpoeHus
[10JIb30BAaTEIbCKUX 3aIPOCOB, MOAJECPXKKHU B3auMozencTBus ¢ IIJ[, a Taxke opraHuzanuu
B3aMMO/ICHCTBHE C BHEITHUMH MOJKIIOYaEMBbIMU MOTYJISIMH TSI PEIICHUS CIICIIU(PUUECKUX 3a/1a4.
[IpencraBnenne Monened B BuAe cHeuM(UKAUP TMO3BOJNSET pPEWIUTh 3a4ady TI'MOKOM
MOJICPHU3ALMN CHUCTEMbI IO arpudyTaMm, 4YTO aKTyaJbHO B YCIOBUSAX (HOPMHUPYIOIINUXCS
CTaHJApTOB apPXEOJOrMUECKUX UCCIIEIOBaHUM.

PazButue texnonoruit 3D-MomenMpoBaHUS OTKPBHIBAET OOJBIINE BO3MOXKHOCTH JUIS
pelleHys] Hay4dHO-IIPAKTUYECKUX 3aJad B 00JIACTH MCTOPUM U apxeosoruu. B mocnennue roabl
IU(GPOBBIE TEXHOJIOTUH CTAIM IIUPOKO TPHUMEHATHCS B MY3CHHBIX OKCHO3HMLUAX  JUIS
IPEJCTaBICHUs  OOBEKTOB  KYJIbTYpHO-UCTOpHYECKOro  Hacieaus. HoBoe  mokoseHue
MyJbTUMEAUNHBIX YyCTpoiicTB (3D-ckanepbl, 3D-npuHTEpbl) NpEACTaBIsAOT COOON MOLIHYIO
aKTUBHO Ppa3BHUBAIOLIYIOCS TEXHOJOIMIO, KOTOpas MOXET MIpaTh BaXHYI pOJlb IpU
B3aUMOJICIICTBUM IOCETUTENEH C HKCHOHATaMU KYJIbTYypHO-UCTOpUYecKoro Haciueaus. 3D-
oLn(ppoBKa U BOCCO3/IaHUE MO/IEEH YHUKAIBHBIX 00BEKTOB KYJIbTYPHO-UCTOPUYECKOTIO HACIIEAUS
pelaer 3a7auy ux MNpe3eHTaluH B YCIOBUSAX OTPAaHUUYEHHOTO IOCTyIa K OpPUTMHAJIAM U I103BOJISIET
YUYEHBIM CO BCETO MUPA IPOBOJUTH UCCIICAOBAHMS.

Buenpenne 3D-TexHOIOIHIM B UICTOPUKO-KYJIbTYPOJIOTHUYECKUX MCCIEI0BAHUAX HAYaIOCh
CPaBHUTEJIBHO HEJaBHO. B OoCHOBHOM KynbTypHO-HcTOpuueckue 3D-mpoektsl B Poccun u 3a
pyOexoM HampapiieHbl Ha OLU(POBKY AKCIIOHATOB M MAMSITHHUKOB C IEJIbIO UX IMOCIEIyIOIEn
MHTEPAaKTUBHOM BM3yaJl3allMd, OpPraHU3allMM OH-JIallH BBICTABOK (HAalpUMep, BUPTYyaJbHas
BbICTaBKa My3es erunerckoil apxeosoruu Ilutpu, Anrnus). MexayHaponausiii mpoekt CyArk
(http://www.cyark.org), ocHoBanHblii B 2003 Troiy, CTaBHUT CBOCW ILENBI0 COXPAaHEHHE [UIS
Oynymux ToKoJIieHud WHpopManuu 00 O0BEKTax KyIbTYPHOTO HACIEAMS, HAXOJSIIUXCSA TOJ
yrpo3oil HcuyesHoBeHUs. B pamkax mnpoekra I1uiaHupyercs omnudponate He MeHee 500
ucTOpUYecKX mnamsITHUKOB. B cBoeill pabore CyArk wucnonb3yer OecratHyto 3D-onnaiin-
oubnuoreky. OTAENbHOrO BHUMAHHUS  3aciyXkuBaeT mpoekT “Smithsonian X 3D”
(https://3d.si.edu/browser), peanuszyembiii CmutrcoHoBckuM wuHCTHTYTOM (CIIA) Ha ocHOBe
nporpaMMHOro ooOecrnieueHuss oT koMmmnaHuu Autodesk. B pamkax mnpoekra mimaHMpyeTcs
ouudposath Oonee 137 MWIIMOHOB HKCIOHATOB, KOTOpble HaxoasTrcs B Mmyseax CILA, c
MOCJIENYIOILIEN UX IeMOHCTpanuen B cetu HTepHeT.

B Poccum Ttaxke akTMBHO BenyTcs paOOThl MO OLM(PPOBKE KYJIbTYPHO-UCTOPHUYECKHX
00BEKTOB M CO3/IaHUIO BUPTYalbHBIX My3eeB. Hampumep, mpoekT BUPTYyalbHON PEKOHCTPYKIUH
MoHacTeipelr Topona Mocksbl (http://hist.msu.ru/3D/monastery-auth-1.htm), peanusyemsrii Ha
kadenpe ucropuueckoir nHpopmatuku Hcrtopuueckoro daxynprera MI'Y. MoXHO OTMETUTH
onbIT komnanuu «Kubepon I'pynm» mo omudposke, xpassmeics B mysee Mmneparopckoro
¢bapdoposoro 3aBona ['ocynapcTBeHHOr0o DpMHUTaXxka, KOJUIEKIHH (ap(OpoBBIX CTATyITOK IMOJ
Ha3BaHueM «Hapomgnoctu Poccum», cozmannbix B 1907-1917 ILII. Kamenckum. ITomumo 3Toro
nabopaTopust MEXIUCIMIUIMHAPHBIX apXxeoslornyeckux uccienoBanuil "Apredakt" Tomckoro
roCyJapCTBEHHOIO YHUBEpPCUTETa co3Jana BUpPTyalbHbld 3D wmyseit “/IpeBHee HCKYyCcCTBO
Cubupu” (http://www.artefact.tsu.ru/virtualmuseum) ¢ myOnukamueil JaHHBIX Ha 3apyOeKHOM
cepBuce https://sketchfab.com/ . Ananoru4sblii NpoekT MO TPEXMEPHOMY IMPEACTABICHUIO
apXeoJIOTMYeCKUX HaXO0K MpeacTaBieH Mynbtumenna neatpom HI'Y - https://3d.nsu.ru/. Crout



OTMETUTh W JPYTUe MY3€H, KOTOpbIe OLU(DPOBBIBAIOT CBOM KOJUICKIINH, U BBIKIAJBIBAIOT UX B
oOmuii moctym, Hanpumep, ['ocymapcTBEHHBIN My3eil n300pa3uTeabHbIX HCKYycCTB UMeHH A.C.
[Tymkuna (https://sketchfab.com/arts-museum.ru) u ap. M3 HegocTaTKOB MyOIHKAIUU TaKUX
MOJICJICH MOKHO BBIJICIMUTh HU3KOE KaueCTBO MyOJUKYEMBIX TPEXMEPHBIX MOJIEICH, MPUTOTHBIX
TOJIBKO ISl IPOCMOTPA, HO HUKAK HE JIJI1 BO3MOKHOT'O U3YUYEHUS C UCCIIENOBATEIbCKUMHU LETSMMU.
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