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B mepBoM pazzpene mpoaHanuM3MpOBaHO HporpaMMHoe oOecnedeHue, MpeJHa3HAYeHHOe s
yuyeTa W TapupUKALHUK YCIYT, OKa3blBAEMbIX OIEpPaTOpaMH CBSI3U; OCYILECTBICHO OMUCaHUE U
cpaBuenne Owmmuroseix cucrem ABill, Carbon Billing 5, OneBox. Onucanbl 0OCHOBHBIE
XapaKTePUCTHKH U ITOKa3aTelu JISSTeIbHOCTH HHTEPHET-TIpoBaiiaepa «Matrix.Net».

Bo BTOpOM paznene omucaHa CyITHOCTh MHTEUICKTYalIbHOTO aHAIM3a JAHHBIX, €r0 3aJayd U
METOJIbI, KOTOPBIE HCIIONB3YIOTCS IJI PEUISHUsS dTUX 3a1ad. PaccMOTpeHbl 3ajaya KiacCUuUKAuu 1
KJIacTEepU3allii, MPOaHATU3UPOBAHBI METObl JEPEBbEB PEIICHHUH, HCKYCCTBEHHBIX HEHPOHHBIX CETeH,
kapT KoxoHeHa, wHepapXW4YeCKMX U HUTEPATHBHBIX METOJIOB pEIICHUS 3aJauyd KJIaCTepU3alUU.
[IpumeHeHne KaXJ0ro MeToAa MPOWJUIIOCTPUPOBAHO pEIIEHHEM COOTBETCTBYIOUICH  3anauu
OTHOCHUTEIIbHO JAaHHBIX MHTEpHET-TpoBaiinepa. CaenaHbl BHIBOABI O HEJAOCTaTKaX M MPEHMYILECTBaX
Ka)KI0r0 METO/a.

B tperbem pazmene Maructepckoil  paboThl  mpuBeneHa  (opmanuzanus  3aJavu
MHTEJJIEKTYaJbHOTO aHajdn3a JaHHbIX WHTEpHET-TIpoBaiifiepa, IMOCTAaHOBKA M pEHICHHE 3aJlauu
KJIacTepH3alliid C HCIOJIb30BAaHHEM HMEPapXHUYECKOro METO/a M HMTEpPaTHBHOTO Merona K-cpemHux.
Omnwucana co3ganHas HHPOPMALMOHHAS MOJEb CIIPOSKTUPOBAHHONW KOMITBIOTEPHOM CHCTEMBI Ha S3BIKE
BU3yanbHOro Mozenuposanus UML.

B uerBeproM pazzene MarucTepckoil pabOThl OMHMCAHBI BO3MOXHOCTH CHUCTEMBI IS
WHTEIJICKTYaTbHOTO aHalu3a JIaHHBIX, MPUBEACH NpuMep (DYHKIMOHHUPOBAHUS ITOH CHUCTEMBI U
MIPOBE/ICH aHAIIU3 Pe3yJabTaToOB pacueToB. OneHeHa 3PpPeKTHBHOCTh pa3pabOTKU CUCTEMBI C TIOMOIIBIO
(G yHKIIMOHAJIbHO-CTOMMOCTHOTO aHAJIM3a.

B nsTom paszgene nmpoaHamu3UpOBaHbl OMAcHbIE M BpPEAHbIE NMPOU3BOJACTBEHHbIE (HAKTOPHI MpHU
pabore momb3oBaTenst [IDBM, pa3zpaboTranpl MepONpHATHS 10 OOCCIEUYCHHIO OE€30MacHBIX |
KOM(OPTHBIX YCIOBHI paOOTHI.

OOBEeKTOM HCCIeNOBaHUSl JTAaHHOW pa0OTHl SIBISIOTCS 33JaYd WHTEIUIEKTYaJIbHOTO aHaIHn3a
TaHHBIX M METOAbl WX pemieHus. [Ipeamer wccrnenoBaHUs — METOJbl HHTEIUICKTYAIBHOTO aHaIn3a
JTAHHBIX OMJIMHTOBOM CHCTEMbI HHTEPHET-TIpOBaiiaepa.

Ilenpt0o  MarucTepckoil  pabOTHl  SABISIETCS  YCOBEPIICHCTBOBAHME IMpollecca MPUHATHS
yIpaBJICHYECKUX pellleHUi Ha npeanpusatiuu «HTepHeT-ipoBaiiaep Matrix.Net»myrem uccienoBanus
METOJIOB HWHTEJUIEKTyaJIbHOTO aHajlu3a JaHHBIX W pa3pabOTKu HHPOPMALMOHHOM CHCTEMbI IS
IIPOBEJICHUS 3TOTO aHAU3A.

B cBs3u ¢ Tem, 4TO cyliecTByeT OOJbIIOE KOJIMYECTBO METOJOB IJIsl pelleHHs psia 3a1ady
MHTEJJICKTYaJbHOTO aHajdu3a JaHHbIX, CTAHOBHUTCA aKTyaJbHBIM BBIOOp TaKUX METOJOB, KOTOpHIE
JTOJIKHBI OBITH MAKCUMANIBbHO 3 (GEKTUBHBIMU JIJISl aHATN3a JaHHBIX KOHKPETHOTO MPEATPUSITHS.

Hayunass HOBHM3Ha MarucTepckoil pabOThl 3aKIFOYaeTCsl B MPUMEHEHHUU PsAlla METOAOB ISt
pelIieHus 3aJad  HMHTEIUICKTyalbHOW O00pabOTKM KOHKPETHBIX HMEIOMIMXCS JTaHHBIX HHTEPHET-
IpoBaiiiepa.

[IpakTuyeckass LEHHOCTh 3aKJIIOYAeTCs B TOM, UYTO pa3paboTaHa KOMIIBIOTEpHAsi CHUCTEMa,
KOTOpasi pa3pemiaeT MPOBOAWTh AaHAW3 JaHHBIX HHTEpPHET-TIpoBaiaepa Ui  JallbHEHIIero
YCOBEPIIEHCTBOBAHUS MIpoIecca MPUHATHUS YIIPABICHYECKUX PELICHUN Ha MPEAIPUITHH.

OcHOBHbIE TMOJIOKEHHS JUIUIOMHONW pabOThl MarucTpa ObUIM MPEACTAaBIECHbI HA TPEX HAyYHBIX
KOH(EpEeHIMIX, OCYIIECTBICHO TPU MyOJIUKAIUH.

WHTEPHET-IIPOBAM/IEP, BWJIVHT, WHTEJUIEKTYAJIBHBI AHAJIN3 JIAHHBIX,
KIIACCU®UKALINS, KIJIACTEPU3AIIMS, METOJl JEPEBLEB PELIEHUN, METOJ
WCKYCCTBEHHBIX HENMPOHHBLIX MEPEX, WEPAPXWYECKUN ATJIOMEPATHBHBIN
METOJI, METOJl K-CPEAHUX, METOJ KAPT KOXOHEHA, WH®OPMAIIMOHHAS
CUCTEMA, MOJIEJb, UNIFIED MODELING LANGUAGE, BORLAND DELPHI,
DKOHOMMYECKA 1 DOOEKTUBHOCTD
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B mepuiomy po3aiii mpoaHadi3oBaHO MpOrpaMHe 3a0e3NeyeHHs, MpU3HadeHe i OONiKy M
tapudikauii mociyr, HaJaBaHUX OIepaTOpaMu 3B'SI3KY; 3AIHCHEHO ONHUC 1 TMOPIBHAHHS OiTIHTOBUX
cucrem ABIllS, Carbon Billing 5, OneBox.Onucano OCHOBHI XapaKTEPUCTHKH Ta ITOKA3HUKU
JIsTBHOCTI iHTepHeT-TIpoBaiiaepa «Matrix.Net».

B npyromy po3aini onucaHa CyTHICTh IHTEJIEKTYaIbHOTO aHaJIi3y JaHUX, HOTo 3a7a4i Ta METOJIH,
SIKI BUKOPHUCTOBYIOTHCS JIUISl PIlICHHS WX 3aaad. PosrmstHyTo 3amaui kiacugikarii Ta KiacTepusailii,
MIPOAHAII30BAaHO METOJH JIEPEB PIIICHB, MITYYHUX HEHPOHHUX Mepek, KapT KoxoHeHa, iepapXiyHUX Ta
ITepaTUBHUX METOMIB PILICHHS 3a/1a4i KJIacTepu3allii. 3aCTOCYBaHHS KOXXHOTO METOY MPOLTIOCTPOBAHO
pILIEHHSM BIMOBITHOT 3a71a4l MO0 JaHUX IHTEPHET-TIpoBaiaepa. 3po0IeHO BUCHOBKH PO HEIOJIKH
Ta MepeBaru KOXXHOTO METOY.

B Tperbomy po3maini Maricrepchkoi poOoTH HaBeneHO (opmalti3allio 3a/1adi 1HTeJIeKTYaTbHOTO
aHaJi3y JaHUX IHTEpHET-TIpoBaiifiepa, MOCTAHOBKY Ta PIIICHHS 3ajadi KJIacTepu3allii 3 BUKOPUCTAaHHAM
iEpapXigYHOro METOy Ta ITepaTHBHOTO MeTony K-cepemnix. OmucaHo cTBOpeHy iHGOpMaIiiHy MOIEITb
MIPOEKTOBAHOI KOMITFOTEPHOI CHCTEMH MOBOIO BidyanbHOTo MojentoBanus UML.

B derBeproMy po3gimi  Marictepcbkoi  poOOTH  OMUCaHI MOMKJIMBOCTI CHUCTEMH IS
IHTENEKTYalbHOTO aHaNi3y JaHHWX, HaBEJCHO NpPUKIaA (DYHKIIOHYBAHHS Ii€]l CUCTEMH Ta MPOBEIEHO
aHayji3 pe3yibTaTiB po3paxyHKiB. OIliHeHa €(QEeKTUBHICTh PO3POOKH CHCTEMH 3a JOIOMOTOIO
(GyHKII0HAJIbHO-BAPTICHOTO aHATI3Y.

B m'aromy posaini mpoaHanmizoBaHO HeOE3IMe4yHI Ta MIKIAMBI BUPOOHUY1 (PakToOpu Mpu poOOTi
kopuctyBaua [IEOM, po3pobieni 3axomu o0 3ade3neueHHs 0e3nedyHux i KOMPOPTHUX YMOB Mparii.

O06'exToM mocimpKkeHHsT JaHOi poOOTH € 3a7adl THTEIEKTYyalIbHOTO aHaJli3y JaHUX Ta METOIHU iX
pimenns. [IpenMer OCHiIKEHHS — METOAM IHTENEKTYalbHOTO aHali3y JaHWX OUTIHTOBOi CHCTEMU
IHTEepHET-TIpOBaiiiepa.

Merto1o MaricTepchbkoi poOOTH € yIOCKOHAJICHHS MPOLECY NPUHHATTS YIPABIIHCHKHUX PIllICHb Ha
nianpueMcTBi «lHTepHET-poBaiiaep Matrix.Net» muisaxom TOCTiHKECHHS METOIB 1HTEIEKTyalbHOTO
aHaJi3y JaHUX Ta PO3pOOKH iH(POPMAIIHHOI CHCTEMH [T TPOBEACHHS IIbOT0 aHATi3Yy.

Y 3B'I3ky 3 THM, W0 ICHYE BeIWKAa KUIBKICTH METOMIB [JIsi pIMIEHHS HU3KU 3a7ad
IHTENEKTYalbHOTO aHaNi3y IaHWX, CTa€ aKTyaJbHUM BHOIp TaKMX METOJIB, SKI MOBHHHI OyTH
MaKCUMaJIbHO €(PEKTUBHUMHU JJI aHAJI3y JaHUX KOHKPETHOTO MiIPHEMCTBA.

HaykoBa HOBH3HA MaricTepchbkoi poOOTH IMoJArae B 3aCTOCYBaHHI HU3KM METOJIB JJISl PILICHHS
3a/1a4 1HTEJICKTyaIbHOI 00pOOKH KOHKPETHUX HAsIBHUX JIAHUX 1HTEPHET-TIpOBaiiiepa.

[IpakTH4yHa LIHHICTH MOJSATAE B TOMY, IO PO3POOJIEHO KOMITIOTEPHY CHUCTEMY, SIKa I03BOJISIE
MIPOBOAMTH aHAII3 JIaHUX 1HTEPHET-MIpOoBaliepa A MOAaIbIIOr0 YAOCKOHAJICHHS MPOLeCy MPUHHATTS
YIPaBJIIHCHKUX PillIeHb HA MiAPHEMCTBI.

OCHOBHI TIOJIO)KEHHSI JAMIUIOMHOI POOOTH Marictpa OynH TpencTaBlieHI Ha TPhOX HAYKOBUX
KOH(EpEeHIIisX, 3MIHCHEHO TpH MyOiKaltii.
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METOJ] KAPT KOXOHEHA, IHOOPMALIIMHA CUCTEMA, MOJEJIb, UNIFIED MODELING
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The first section analyzes software designed faoaeting and charging services provided by
telecom operators; description and comparisonlbh@isystems ABiIll, Carbon Billing 5, OneBox. The
main characteristics and performance indicatoth@internet provider "Matrix.Net" are described.

The second section describes the essence of datagmits tasks and methods that are used to
solve these problems. The classification and dlugieroblem is considered, methods of decisioaesye
artificial neural networks, Kohonen maps, hieratehiand iterative methods for solving the clustgrin
problem are analyzed. The application of each nektisoillustrated by solving the corresponding
problem regarding the data of the Internet provi@anclusions are made about the disadvantages an
advantages of each method.

The third section of the master's work presentsah@alization of the data mining problem of
the Internet provider, the statement and solutioihe clustering problem using the hierarchical moett
and the iterative k-means method. The creatednmdton model of the designed computer system in
the language of visual modeling UML is described.

The fourth section of the master's work describescapabilities of the system for data mining,
provides an example of the functioning of this egstand analyzes the calculation results. The
efficiency of the development of the system ushgfunctional-cost analysis is estimated.

In the fifth section, hazardous and harmful proaurctactors are analyzed during the work of a
PC user, measures are developed to ensure sat®m@ufiortable working conditions.

The object of study of this work are the tasks attadmining and methods for solving them. The
subject of the research is the data mining metbbtise billing system of the Internet provider.

The aim of the master's work is to improve the ngen@ent decision-making process at the
Matrix.Net Internet Service Provider enterpriserbgearching data mining methods and developing an
information system for this analysis.

Due to the fact that there are a large number dhoaks for solving a number of data mining
problems, it becomes relevant to select such methbdt should be as effective as possible for
analyzing the data of a particular enterprise.

The scientific novelty of the master's work corsistthe application of a number of methods to
solve the problems of intellectual processing @csic available data from an Internet provider.

The practical value lies in the fact that a compatstem has been developed that allows you to
analyze the data of the Internet provider to furthggrove the management decision-making process at
the enterprise.

The main provisions of the master's thesis wersgmted at three scientific conferences, three
publications were made.

INTERNET SERVICE PROVIDERS, BILLING, DATA MINING, CASSIFICATION,
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DELPHI, ECONOMIC PERFORMANCE



