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Y mepmioMy po3Jui OMUCAHO CBITOBHH JIOCBIN 3aCTOCYBaHHS IHTENEKTyallbHUX CHUCTEM B
apXeoJIoriyHii Ta icTopuyHil HayIl. OMrMcaHo aCIEeKTH IMIPaxXyHKy He O0OHMOBHUX BTPAT y CEPEIHbOBIUHUX
BiliChKaX, aHali3y MarHiTHUX 3HIMKIB MTOCEIEHb TPUIUIBCHKOI KyJIbTypH, Kilacu(ikaiii aHTHYHUX MOHET
IrpebKUX MICT-TIONICIB TiBHIYHOTO [IpryopHOMOp 5.

Y napyromy po3niji HaBEIEHO CIOCOOW TMiApaxyHKy HeOoioBux BTpar. OMHCAHO MOMEPEIHI0
PO3poOKy aBTOpa I aHAI3y 3HIMKIB TPUIIBLCHKUX MPOTOMICT, CITIOCOOM pO3B’sI3aHHS 3a1adl aHaTi3y
3HIMKIB 3a JJOIOMOTO0 ICHYIOUHMX pilieHb. [IpoBeeHO OTsix CBITOBOTO JOCBiTY CTBOPEHHS CUCTEM IS
aHaJli3y MOHET Ha OCHOBI 3TOPTKOBUX HEHPOHHUX MEPEXK.

Y TperboMy poO3AUTI PO3TISIHYTO KOHLENII CHUCTeM sl MigpaxyHKy He OOWOBHX BTpaT y
CepeIHBOBIYHOMY BIICHKI, aHAII3y MAarHITHUX 3HIMKIB TPUIIBCHKUX MPOTOMICT, KJIacu(iKallil aHTUYHUX
MoHeT. CKJIaJIMHO OIHC CUCTEeM, cTBOpeHo MaTematndHi Ta UML mozeni cuctem.

VY yeTBepTOMY PO3[UII ONMKUCAHO MPOLIEC CTBOPEHHS HEHPOMEPEKEBUX MOJIENIEH, iX CTPYKTYypy Ta
nporec HaB4aHHsA. OmHCaHO MPOLIEC CTBOPEHHS BeO MONATKy IUIsl 3a0€3MeUYeHHs JOCTYIy /0 CHCTEM
HiJpaxyHKy He OOMOBUX BTpaT, aHATI3y MAarHITHUX 3HIMKIB TPUMIIbCHKUX MOCENEHb, aHaI3y aHTUYHHUX
moHeT. [IpoBeneHo QpyHKIIIOHATBHO-BAPTICHUI aHAJII3 CHCTEMH.

Y m’siToMy po3aut po3rNISHYTO WIKIUIHBI (DaKTOpH, K1 NiI0Th HA JIOJUHY, MiJ Yac poOoTH 3
[TEOM. Posnucani pekoMeHparii moa0 3MEHIIEHHS [ii IKIiUIMBUX (aKTOPIB HA TpaIliBHHUKA, SKUH
npautoe 3 [IEOM, ta pexomenaanii moo Aii mij 4yac HaA3BUYANHUX CUTYAaIliH.

O0’exTOM nIOCTiKEHHsSI € HEOOHOBI BTpAaTH CEPEIHBOBIYHUX apMil ImiJx yac OOWOBHX MOXOIB,
MarHiTOMETPUYHI 3HIMKH TpPHUIUIBCBKUX IOCeNeHb, (oTorpadii MOHET AaHTHUYHMX MICT TOJICIB
niBHIYHOTO [IpryopHOMOp 5.

[Ipenmer nocnigkeHHs — IHTENEKTyaabHI METOAM Kiacudikallii, MeTOIu pO3Mi3HaHHA rpadidyHUX
00pas3iB 1X 3aCTOCYBaHHS J0 MEPETIUeHUX BUIlEe 00’ €KTIB JOCITIHKCHHS.

Mertoro  marictepchbkoi  poOOTH €  JOCHIDKEHHS  CBITOBOTO  JIOCBIy  BHKOPHCTaHHS
IHTEJIEKTYaJIbHUX METO/IIB Yy apX€OJIOTriuHIi Ta ICTOPUYHINA HayIll Ta peasizaiis AeIKUX 00paHuX METO/IB
Ha TMPAKTHIIL.

HaykoBa HOBH3HA OJIepKaHUX PE3YJIBTATIB MOJSTAE Y TOMY, 110!

- 3aCTOCOBAHO HEWPOHHY MEPEXY sl pO3paxyHKy He OOHOBUX BTpaT IMiJl Yac TOXOJIB
CEpeTHBOBIYHHX BIHCHK;

—  3aCTOCOBAaHO 3arOpTKOBY HEHpPOHHY Mepexy [UId MiIpaXyHKY IUJIOIIaJJOK Ha 3HIMKax
MarHiTHOIO CKaHYBaHHSI POTOMICT apX€OJIOTTYHUX KYJBTYp, 3alPONOHOBAHO apXITEKTypy CUCTEMH sIKa
MOXe€ MiJPaxOByBaTH KOHTPACTHI IUISIMU Ha OyJb-SKUX KapTHHKax, Ta mependadyaTH KUIbKICTh IUIIM Ha
BTpau€HUX IUISTHKAX;

- 3ampoOIOHOBAHO aPXITEKTYPy CHUCTEMH Kiacudikailii MOHET, sika MOXKe MPEeTEeHIyBaTH Ha
YHIBEpCAJIBHICTh PIIIEHHS, 3aCTOCOBAHO HEHPOHHY Mepexy A Kiacudikaiii MOHET aHTUYHHUX MiCT-
nouticiB miBHIYHOTO [IpraopHOMOp’s1.

[IpakTHyHa WIHHICTD MOJSATa€ B TOMY, IO po3poOieHo iHdopmaniiiny cucremy — WEB
3aCTOCYHOK, SIKMH JIO3BOJIIE MOJCIIIOBAaTH HEOOWOBI BTpaTH MiJg Yac CEPEeIHbOBIYHUX ITOXO/IIB,
aHaJli3yBaTH MarHiTHI 3HIMKH TPUIUJILCHKUX MPOTOMICT, KIacu(iKyBaTH aHTHYHI MOHETH.

OcHoBHI moNoXeHHs KBaiikamiiiHoi poGoTu Mmarictpa Oynu mpeicTaBiieHl Ha 13 HayKoBHUX
KOH(epeHIIisX, 3iicHeHo 14 myOsikarliii, oaHa 3 skux y ¢paxoBoMy BuganHi [13, 18-19, 53-62].

HEBOMOBI BTPATHU, TPUIIUIbCHKA KYJBTYPA, AHAJII3 AHTUYHHMX MOHET,
HEMPOHHI MEPEXI, CNN, MAMJIAHELIBKE, TAJIbSTHKH, APXEOJIOI'I, PYTHON, DJANGO,
JS, AJAX, KERAS, UML
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B nmnepBom paszmene omnucaH MHUPOBOM OINBIT NPUMEHEHUS HMHTEIUIEKTYaJbHBIX CHCTEM B
apXeoJIOTUYECKOH W HCTOpHYecKor Hayke. OmucaHbl aclekThl TMojicyeTa He OO0EBBIX IMOTEph B
CPEIHEBEKOBBIX BOMCKAaX, aHaJIW3a MArHUTHBIX CHUMKOB IIOCEJIEHUH TPUIIOJIBCKOM KYJBTYpBHI,
KJIaccu(pUKaLMM aHTHYHBIX MOHET I'peuecKux ropoaos-noiarcoB CesepHoro IIpuuepHoMopss.

Bo BTOpOI1 pa3gene omnucaHbl CocoObl MocUeTa HEOOEBBIX MOoTeph. Onucana npeaBapuTeIbHAas
pa3paboTka aBTOpa JAJs aHaIW3a CHUMKOB TPHIIOJIBCKUAX IMPOTOTOPOJIOB, CIHOCOOBI pEIIeHUs 3amadu
aHaJM3a CHUMKOB C IIOMOUIbIO CYLIECTBYIOIIUX perieHuil. Onucad MUPOBOW ONBIT CO3/IaHUSI CUCTEM JAJIs
aHaJIM3a MOHET HAa OCHOBE CBEPXTOYHBIX HEHPOHHBIX CETEH.

B Tperbem pasgene ommcaHbl KOHIENIMW CUCTEM JUI TOJcYeTa He OO0EBBIX IMOTEph B
CPEIHEBEKOBOM BOWCKE, aHaJM3a MAarHUTHBIX CHUMKOB TPHUIOJIBCKHX MPOTOrOPOAOB, KiIacCH(PUKAIIH
aHTUYHBIX MOHET. COCTaBIIEHO ONKCaHKUE CUCTEM, co3AaHo MaTematnueckue 1 UML mozenu cuctem.

B dyerBepTOoM paszzgene ommcaHO IPOLECC CO3JaHMSI HEHPOCETEBBIX MOJAENEH, UX CTPYKTYpy H
npoiiecc o0ydenusi. Onucan npoiecc co3gaHusi BeO MpUII0KEeHHs sl 00ecriedeHus TOCTyTa K cucTeMaM
nojcueTa He OOEBBIX IOTEpPb, AHAIM3a MArHUTHBIX CHUMKOB TPMIIOJBCKUX IIOCEJICHUH, aHaiu3a
aHTUYHBIX MOHET. [IpoBesieH (PyHKIIMOHAIbHO-CTOUMOCTHBIN aHAIN3 CUCTEMBI.

B mAToii pasmene paccMOTpeHBI BpeaHbIE (haKTOPBI, KOTOpPbIE IEHCTBYIOT Ha YelOBEeKa, IPH
pabore ¢ IIDBM. Pacnmcanbsl pekOMEHJAMK 1O YMEHBIICHUIO BO3JEHCTBHUSA BpPEAHBIX (PAKTOPOB Ha
pabotHuka, pabotatoumiero c¢ IIOBM, u pekoMmenpanuu mno JAEHCTBHSAM BO BpeMs Upe3BbIYANMHBIX
CUTyaIui.

OOBEKTOM HCCIIEeIOBAHUS SIBIISIOTCS HEOOEBBIE TIOTEPU CPEITHEBEKOBBIX apMU BO BpeMsi 0OEBBIX
MOXO0JI0B, MarHMUTOMETPUYECKHE CHHUMKH TPHIIOJIBCKUX TOCENeHUH, (oTorpaduu MOHET aHTHYHBIX
ropozoB noircoB CesepHoro [IpuuepHoMOpBS.

IIpenmer uccienoBaHUs — MHTEIUIEKTyallbHbIE METO/bl KJIaCCU(PHUKAIMM, METO/Abl PAaclO3HAHUS
rpaduyeckrux 00pa3oB UX MPUMEHEHHS K EPEUUCICHHBIM BbIllle 00BEKTaM UCCIIEJOBAHMUS.

Lenbto maructepckoil paboOThl SBISETCS MCCIEAOBAHWE MHMPOBOTO OIBITA HCIOIb30BAHUS
MHTEJJIEKTYaJIbHBIX METOJOB B apXEOJIOTMYECKONM M HMCTOPUYECKOM HayKe M peanusalus HEKOTOPBIX
BBIOPaHHBIX METOJIOB Ha MPAKTHUKE.

HayuHnast HOBU3HA MOJYUYEHHBIX PE3yJIbTaTOB 3aKI0YAETCS B TOM, UTO:

—  [pUMEHEHa HeHpOHHas ceThb MJs pacuyera He OOEBbIX IOTEPh BO BpeMsl IOXOOB
CPEIHEBEKOBBIX BOWCK;

—  I[pUMEHeHa CBEPTOYHAs HEWpPOHHAs CETh JUJIS MOJICUETa IJIOMAJA0K Ha CHUMKAX MarHUTHOTO
CKaHHUPOBAHHUS MTPOTOTOPOJOB apXEOJOTUUECKUX KYJIBTYp, NPEAJIOKEHA apXUTEKTypa CUCTEMBI, KOTOpas
MOJKET MOJICYMTHIBATh KOHTPACTHBIE MATHA HA JIFOOBIX KapTHHKAX, U MPEICKa3bIBaTh KOJIMYECTBO MATEH
Ha MOTEPSIHHBIX YYacTKax;

—  TpeAsio’KeHa apXMTEKTypa CUCTEMBI KIacCU(UKAIIMK MOHET, KOTOpasi MOXKET MPETEeHA0BaTh
Ha YHUBEPCAJIbHOCTh pEUICHMs, MPUMEHEHa HEWpOHHas CeTh JJIs KIACCU(PUKALUM MOHET aHTHUYHBIX
roponos-noircos CesepHoro IIpunyepHomMopss.

[IpakTHyeckass IIEHHOCTh 3aKJIIOYaeTcs B TOM, YTO pa3paboTaHa MH(OpMAIMOHHAs CHUCTeMa —
WEB npunoxenue, KOTopoe MO3BOJISET MOJEIMPOBaTH HEOOEBHIE MOTEPU BO BPEMS CPEIHEBEKOBBIX
MOXO0JIOB, AHAJIU3UPOBAThb MAarHUTHBIE CHHUMKH TPHUIOJIBCKUX MPOTOrOpPOJOB, KiacCu(UIUPOBATH
AQHTUYHBIE MOHETBHI.

OcHOBHBIE TONIOKEHHSI KBANM(UKALMOHHOW paboThl MarucTpa ObUIM TpejacTaBieHbl Ha 13
HAyYHBIX KOH(EpEeHIHIX, OCYLIeCTBIeHO 14 myOnukanuii, oHa U3 KOTOPBIX B JIMLIEH3UPYEMOM HU3IaHUU
[13, 18-19, 53-62].
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JS, AJAX, KERAS, UML
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The first section describes the world experience of using intelligent systems in
archaeological and historical science. Aspects of calculating non-combat losses in medieval troops,
analyzing magnetic images (prospections) of the Trypillian culture’s settlements, and classifying
ancient coins of Greek city-policies of the Northern Black Sea region are described.

The second section describes methods for calculating non-combat losses. The author's
preliminary development for analyzing images of Trypillian proto-cities and methods for solving
the problem of image analysis using existing solutions are described. The world experience of
creating systems for analyzing coins based on ultra-precise neural networks is described.

The third section describes the concepts of systems for calculating non-combat losses in the
medieval army, analyzing magnetic images of Trypillian proto-cities, and classifying ancient coins.
A description of the systems was compiled, mathematical and UML models of the systems were
created.

The fourth section describes the process of creating neural network models, their structure
and the learning process. The process of creating a web application is described to provide access to
systems for calculating non-combat losses, analyzing magnetic images of Trypillian settlements,
and analyzing ancient coins. A functional and cost analysis of the system was carried out.

The fifth section discusses the harmful factors that affect humans during the work with PC.
Recommendations for reducing the impact of harmful factors on an employee operating a personal
computer, and recommendations for actions during emergency situations are described.

The object of the research is non-combat losses of medieval armies during military
campaigns, magnetometric images of Trypillian settlements, photographs of coins of ancient cities
of the northern Black Sea polises.

The subject of the research is intellectual methods of classification, methods of recognising
graphic images, and their application to the above objects of the research.

The purpose of the Master's degree thesis is to study the world experience of using
intellectual methods in archaeological and historical science and to implement some of the selected
methods in practice.

The scientific novelty and originality of the results obtained is that:

- a neural network is used to calculate non-combat losses during the campaigns of
medieval troops;

- a convolutional neural network is used to count sites on magnetic scanning images of
archaeological culture proto-cities, the architecture of a system that can count contrasting spots on
any images and predict the number of spots on lost sites is proposed,;

- the architecture of a coin classification system that can claim to be a universal
solution is proposed, and a neural network is used to classify coins of ancient city-polises of the
northern Black Sea region.

The practical value lies in the fact that an information system has been developed - a WEB
application that allows modelling non-combat losses during medieval campaigns, analysing
magnetic images of Trypillian proto-cities, and classifying ancient coins.

The main provisions of the Master's qualification work have been presented at 13 scientific
conferences, 14 publications have been issued, one of which is in a professional publication [13, 18-
19, 53-62].

NON COMBAT LOSSES, TRYPILLIAN CULTURE, ANALYSIS OF ANCIENT COINS,
NEURAL NETWORKS, CNN, MAYDANETSKOE, TALIANKY, ARCHEOLOGY, PYTHON,
DJANGO, JS, AJAX, KERAS, UML



