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Abstrac. This work focuses on the data processing and analysis of online social networking services. We
examine several formal definitions of various characteristics (numerical and structural) and introduce appropriate
concepts, models and methods that could be useful for the analysis of information obtained from social networks.
Preference analysis is proposed for the study of interpersonal relations. Various modifications of Latané's dynamic
theory of social impact are proposed. The paper briefly describes a software system that we have developed, which
allows us to carry out extracting, processing, analyzing and visualizing data from online social networking services.
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'MncturyT cuctem napopmaruxu um. A IT. Epmosa CO PAH
*UuctutyT MaTemaTuky, nHdopmaTiku 1 Mexanuku KH MOH Pecn. Kazaxcran

KioueBbie cjioBa: aHanm3 CONMANBHBIX CETEif, 0OpabOTKA JAHHBIX HA CCTECTBCHHOM SI3BIKE, TCOPHS
COLMANBHOTO BIMAHUA JIaTaHe, MEKIMYHOCTHBIN aHAIN3

Annotammst. CTaTesl MOCBSIIEHA MPOOIEMaM aHATH3A M 00PabOTKA JAHHBIX, MOIYYAEMbIX W3 KOMITBIOTCPHBIX
COIMANBHBIX CeTeil. Bhumm W3ydeHBI HEKOTOPHIC (OPMANBHBIC XAPAKTCPHCTHKH (YHCIOBBIE M CTPYKTYPHBIC)
COIMANBHBIX CETCH, BBEJACHBI COOTBETCTBYIOIINE MOHATHS, MOJCIH M METOBI, KOTOPBIC MOTYT OBITh MOJE3HBI IS
aHanmza wWHO)OPMALMH, MOIYYacMOH W3 COUHMANBHBIX CeTCH. /M aHanm3a MCKIMYHOCTHRIX OTHOIICHHH
TPEIaracTCs WCIONb30BaTh TAK HA3BIBACMBIH aHANM3 MpeAnodTcHUH. [IpeanoeHsl pa3mmiHbie MOAu(UKaLmn
JUHAMIICCKOH Teopuu JlaTaHe COLMANBHOTO BIHMSHUS NMPHMEHHTCIBHO K PACCMATPHUBAEGMBIM 33JadaM. B crarse
KpaTKo OMHUCAH Pa3pabOTaHHBIH MPOTPAMMHBIN KOMIUICKC, TIO3BOJLTIONIMN H3BICKAaTh HH()HOPMALMIO M3 COIMATIBHBIX
CCTCH, MPOBOAUTE 00PabOTKY, AHAH3 H BH3YATH3AIMIO JAHHBIX,
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Pa6oTa BreImonHeHa npu noxaepskke rpanta 2581/I'®@3 MOH PK

1. Beeaenune

CoBpEeMCHHBIN MHP TEIICPh VKE CAOKHO MPSACTABUTH OC3 KOMIBIOTCPHBIX COLMANBHBIX ceteit. OHu
SIBJITFOTCS Y IOOHBIM CPEACTBOM OOILISHUS MEKIY JI0ApMU. KpoMe TOro, OTKPBIBAXOT HOBBIC BO3MOKHOCTH
JUTSL QHAJIN3a MOTOKOB MH(OPMALIMK U MOBSACHUS JIOACH B mpouecce oOmeHust. COBOKYIMHBIA aHATH3
CTPYKTYPBI COLUATIBHBIX TPAGOB U TEKCTOBBIX JAHHBIX, MOJYYACMbIX H3 COLUATBHBIX CETCH, M0 MHCHHIO
MHOTHX CICIHAINCTOB, SBIMCTCS HauOomee 3PQNEKTUBHBIM METOJOM HCCICAOBAHUS B3aMMOACHCTBUN
MEXy yIacTHUKamu cetu [1,2].

B craree mpeaniokCHBI PANMUUHBIC KOJHUYCCTBCHHBIC XAPAKTCPUCTHKH, rpadbl U MHOKECTBA,
KOTOPBIC MOTYT OBITh BBIYHCJICHBI WJIH HOCTPOCHBI HA OCHOBEC MHGOPMALIMHU, TIOJYICHHON U3 COLHATBHBIX
cere. [ aHamm3a MEKITMYHOCTHRIX OTHOIICHUH MPEIIaracTcsl HCHIOIb30BaTh TAK HA3BIBACMBINA aHATN3
npeanouteHuii [3,4]. Aropamu ObLIa MPEIMPHHSTA MOMBITKA AJANTHPOBATh AUHAMUYCCKYIO TCOPHIO
Jlatane commanpHOroO BIMIHAA |5, 6] K COMHATBHBIM CCTSAM, UTO MO3BOJISICT BRIYHUCSITE VPOBCHD BIHSHUS
OKPY>KAOIIHX JTFOACH HA MHCHUC KOHKPCTHOTO UCIOBCKA.

MHTYUTHUBHO SICHO, YTO OTHOLICHHUS MEKIY MOIB30BATCISIMH M JICKCHKA TEKCTOBBIX COOOIICHUH,
CO3JaBaCMbIX STHMH MOIb30BATS/ISIMH, CBI3aHBI MCKIy cOOOM. B ueTBepTOM M msITOM pasaenax CTaThbH
MPEII0KCHO MATCMATHICCKOS OMTUCAHNE HEKOTOPBIX MHOKECTB U (DYHKIUH, €CTECTBCHHBIM 00pa3oM mpu
3rom Bo3HUKaromuX. | [puBe AeHp HAOOJICE BAXKHBIC XAPAKTCPUCTUKU PACCMOTPCHHBIX MHOKECTB.

Jis mpoBeACHHS SKCICPUMEHTOB B PaMKaX JAAHHOTO MCCACAOBAHHUS OBLI CO3JAaH MHPOTPAMMHBIH
KOMITICKC ISl U3BJICUCHUS, OOPa0OTKH M aHAIM3a MOJIb30BATCIBCKUX AAHHBIX. B uacTHOCTH, B CHCTEME
UMECTCH MOJYNb, MO3BOJSIOIIME M3BJICKATh AAHHBIC M3 KpymHEHImux couuanpHbix cereh (Twitter,
Facebook, vkontakte). Kpome Toro, 3ToT MOAy1b HMEET BO3ZMOXHOCTH (PYHKIIMOHATIBHOTO PACIIUPEHHUS
MPAKTHYSCKU HA JIOOYIO COLMATBHYIO CETh, B 3aBUCHUMOCTH OT peaoctasasieMoro APL

2. KosiHyecTBEHHbIE XAPAKTEPHCTHKH, OTHOLUECHHSI H MHOKECTBA, BBIMHCJIHMbIE HA OCHOBE
JAHHBIX, HOJy4aeMbIX H3 CONHAJLHBIX ceTeil

Ilpu aHanm3e coOLHMANBHBIX CETCH IEACCOOOPA3HO PACCMATPHUBATH DS YUCIOBBIX U HECUYHUCIOBBIX
XaPAKTCPUCTHK, OTHOIICHUH U MHOKECTB, CCTCCTBCHHBIM 00Pa30M CBSI3AHHBIX C MOJIb30BATC/IIMUA CETH H
COOOIICHUSMU, LIUPKYTUPYIONIUMH B HEH. Ba)KHBIM SABJSICTCS YCIOBHE, YTOOBI 3TH XapAKTCPUCTUKH OBLIH
KOHCTPYKTHBHBIMHU, T.€. MOIJIM OBITh BBIYUCICHBI WIH MOCTPOCHBI MPH IMOMOIINH COOTBETCTBYHOIIHMX
AJITOPUTMOB.

O6Gozuaunm 1’ — coolieHHE («TBUT») COLIMANBHOMN CETH, U — MOJb30BATENIb CETH, KOTOPBIM MOXKET
CO37aBaTh U NCPECHIIATH COODIICHUSI.

OaHOMECTHBIE XaPAKTEPHCTHKH

FollowersiCount(u) — KOJIMYECTBO JIIOJCH, KOTOPHIC YHTAIOT COOOIICHHS JAHHOTO MOJIb30BATEIS
(T.¢. MOAUCYHUKOB 3TOTO TOJIB30BATEIIS);

Frl'endtCount(u) — KOJMYCCTBO APY3CH V AAHHOTO MOJB30BATEIs (IOJB30BATC/IE CAM 3aHOCHT
HEKOTOPBIX JIOACH B CITHCOK APY3cii);

Retweets (T ) — KOJIMYECTBO MCPECHIIOK JAHHOTO COODIICHM.

MHoskecTBA:

Followers (u) — NOANHMCYUKHA JAHHOTO MONB30BATENS,

Friends (u) — APY3bs JAHHOTO TOJIB30BATEI,
Mentions (u) — UMEHA MOJb30BATENEH, YIIOMUHAEMBIE B COOOIIEHUSX TAHHOTO O Ib30BATENS;
Hashtags(u) — XOIOTETH, KOTOPHIE BCTPEYAOTCS B COOOINEHUIX JAHHOTO MOIb30BATES;

UI"IS(M) — BHCHIHHUC CCBIJIKH, KOTOPBIC BCTPCUANOTCA B COO6H.I€HI/IHX JAAHHOTO ITOJIB30BATCIIA.

Xamrer — 3TO CIOBO WM HA0OP CJIOB, 3aMUCAHHBIX O€3 MPOOEIOB, HAYHMHAIOIIUXCS ¢ cUMBOJa "#".
SBnsiercs ogHOM U3 dopma meTaaanaeix. Koporkue cooOmieHust B 610rax WM COLUATIBHBIX CETSIX, THIA
Facebook, Twitter wau Instagram MoryT ObITh MOMEUEHBI CUMBOJIOM "#" Mepe KIIOUCBHIMU CIOBAMH HITH
dpazamu, He coaepkammmvu podenos. OHU BCTpeUaroTes B IIOOBIX npeatoskeHusx. Hampuvep, "Ax, kak
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JKanko, 4To 3akoHunnace #Omummuana2014!" XsmTern no3BoSIOT PYIIHPOBATh MOXO0KHE COOOIICHHS.
[To 3aganHOMY X3MITETY MOXHO HAHTH HAOOP COOOINECHNH, COACPIKALITUX €TO.
Ync/10BbIe XapaKTEPHCTHKH, ACCOLHHPOBAHHbIE ¢ MHOKECTBAMH:

Count _Mentions (v) — KOJIMYCCTBO YIIOMHHAHHUI MOJIB30BATE/SL V MOIB30BATCICM U |
Count _Hashtags,, (v) — KOJIMYCCTBO YHOTPEOACHHI XOIITEra vV moab30BaTe/aeM U |
Count _Urls, (v) — KOJIMYCCTBO YIIOMHUHAHMH BHCIIHEH CCBUTKH V TOJIB30BATCICM U |

Count Retw eets (”1) — KOITMIECTBO COOOIIEHHH MEPECTAHHBIX TTOIb30BATEIEM U , IONYIEHHBIX OT
MONTB30BATCIIA U .

Ilpu anamuse MPOLECCOB, MPOUCXOAAIINX B KOJUICKTHBAX, B HCCACIOBAHHSIX IO COIHMOJIOTHH,
MICUXOJIOTHH, SKOHOMHKE YaCcTO PACCMATPHBAIOT TPEXMECTHBIC OTHOIICHU mipeanourcuus [3]. CornmacHo
[4] sanuck / [ j o3HawaeT, U4TO | MPCATOUTHTEIBHEE | MO MHEHHIO K . KpuTepHu mpeanouTuTe IbHOCTH

MOTYT OBITh CAMBIMH Pa3THYHBIMH. NPOQECCHOHATN3M, KOTOPBIH MOXKHO Pa30HTh HA PAa3HBIC BHABI
JEATENPHOCTH, YTO TIOPOAWT CHEKTP HOBBIX KPHTEPHWEB, VYMEHHME PYKOBOAUTH  JIIOJBMHU;
KOMMYHHKA0OCIEHOCTh, BOCIPUUMYHBOCTh K WHHOBALMAM, MCHUXOJIOTHUCCKAs YCTOHUMBOCTH U T.4. Ha
0ase 3THX OTHOLICHHWU CKIaIbIBacTcd HedopManbHAas CTPYKTYPA KOJUICKTHBA, BAXKHOCTH BBISBICHHUS
KOTOPOU B PSAAEC CIIy4acB HE TPeOyeT KOMMEHTAPHEB.

TpexmecTHBIE OTHOLLIEHHS:

Mentions , (ul, uz) — HOJB30BATENb I/ YIIOMHMHACT ITOJIB30BATEI U, HE PEXKE, UeM U , |
Hashtags, (hl, hz) — MOJIb30BATE/b U YIOTPEOIACT X3IITET /1, HE Pexe, deM XomTer A, |
Urls, (url1 ,url 2) — MOJIb30BATE/b U YIOMUHACT CCBUIKY UF[, He pexe, deM cChuIKy Uil ;

Retweets (ul,uz) — TIONB30BATEND I/ TIEPECHITAECT COOOUICHHS, MOMYYEHHBIE OT MONb30BATENS U,
HE MEHBIIEE YHCIIO Pa3, YEM MOTYyHUEHHBIE OT NOIb30BATES U, .

YucioBbie XapaKTepUCTHKH, ACCOUHHPOBAHHBLIC ¢ TPEXMECTHHIMH OTHOLLICHUAMM:
N _Mentions (u,,u, )= Count _Mentions (u,)—Count _Mentions (1, ):

N _Hashtags, (h,,h,)=Count _Hashtags, (h)—Count _Hashtags, (h,):
N _Uris, (url,url,) = Count _Urls, (url,)—Count _Urls, (url,):
N _Retweets (u,,u,) = Count Retw eets, (u,)—Count Retweets (u,).

MO3KHO CYUTATh, YTO MPHUBCACHHBIC BHIC (PYHKIUH TAKKE MO3BOJIAIOT OMPEACIATh CUJIbI BIUSHUSA
pazmuuneix  ¢daxropos. Hanpumep, oyuxums N Mentions (ul,uz) MO3BOJIACT BBHIYHCIUTE CHIY

BIMSHMSA TIOJB30BATEIS U, O CPABHEHHIO C U, HA MOIB30BATENSd U, T.€. CHIY BIMAHUI C Y4ETOM
MPEANOUTCHUH Tonp3oBatens # . Hampumep, ecnim monp3oBatens # = '@navalny' ynommuaeT 7 pas
nomb3oBarens 4, =(@KSHN' u | pas mompsoBarens U, ='(@kudnavisev',  TO

N _Mentions (u1 U, ) =7 —1=6. Hackonbko undopmarusHa ¢y Retweels (u1 , uz) MOKa HE
SCHO.

3. AHAJIM3 OTHOLLEHHS TIPeANOYTEHHS

B manHOM pazaenie mpUBEACHBI KPATKUC CBSACHUS U3 paboThl [4] ¢ LSO MOKA3aTh, KAKUM 00pa3oM
MPOBOJUTCS TaK HA3BIBACMBIN aHATU3 HpeAnouTeHui. PermeHue takoro poaa 3agauu OCYIIECTBISICTCS B
J(BA 3TAra.

[epBbiit 3Tan BrmowaeT cOop MHPOPMALIUH, B PE3yibTaTe Yero (OPMHUPVIOTCS TaK HA3bIBACMBIC
WHIWBUAVAIbHBIC AHKETH. B aHkeTe comepkuTcs WHOPOpPMAIUSA O HapHOM PAHKUPOBAHWU UJICHOB
KOJIJICKTHBA IO 3aaHHOMY Kputepuro. TouHee, 1BYX 4ICHOB KOJUICKTHBA cpaBHUBacT Tpetuil. [Ipu atom
aHKEeTa aCCOLMHUPYETCS C TPEThUM WICHOM KOJUTCKTHBA. PaccMarprBas COBOKYITHOCTh BCEX aHKET, B UTOTE
nony4acM TpexMecTHoe oTHomeHue. C MaTeMaTHYecKOH TOUKH 3PCHHS WHAWBUAYATBHOH aHKETe
COOTBETCTBYET OyJIcBa MATPHULA.

Ha BTopowm stane ocymectsmsiercs obpadorka undopmarmm. Mcnome3yercss HEKOTOPBIH aIropuTM,
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Mpeodpasyroui CeMEHCTBO OVIeBBIX MaTpHIl (AHKET) BO B3BelueHHbIH rpad. Crpykrypa takoro rpada
OTpaXaeT B HEKOTOPOH MeEpe CTPYKTYPY KOJUIEKTHBA M MOJKET AaHAIM3WPOBATBCA IIOCIOHWHO, B
3aBUCUMOCTH OT BCCOB CBsa3cil. lIpeamomaracTcs, 4TO0 MaKCHMATBHBIM TONOXKHUTCIBHBIM OTKIHK
TapaHTUPYETCS OTIPABHUTENIO HMITYJIbCA NMPH MOJKIIOMCHHH K TaK HA3bIBACMOMY '"TIYTH HAWOONBLICH
cumnatud’ WM, mo (PU3NUCCKOW aHanoruy, K '"mytd mpodos”. Takoro poia myTH MOXHO BBIICTHTE B
VIOMSIHYTOM BhILIE rpade. BakHbIM Taioke ABISIETCS BHLACICHUE IIEPBOTO aApecaTta UMITYIbCa, T.C. Yepes
KOTO "BXOIHUTH" B KOJUICKTHB.

B mpouecce anannza conManbHBIX CETEH BO3HUKAIOT €CTCCTBCHHBIC OTHOLNCHHS MPEAMOYTCHHUSA. A
MMEHHO, 3TO TPEXMECTHBIE OTHOIIECHMA, YIIOMIHYTHIE BO BTOPOM pazaeine. HTepecHO, ITO B OTIMHMHE OT
COLIMOJIOTOB MbI CPABHHUBACM MEXKIY COOOH HE TONBKO JTIOACH, HO TAKKE XSIITCTH H CCHITIKH.

3.1. OnucaHue JaHHBIX H AJICOPHTMA

Beenem creayromue OOO3HAUCHHA. /7 — KOJMYCCTBO YYACTHUKOB IPymmsl (KOMICKTHBA), A, —

uHauBnAyanbHas aHketa (1 <k <m). HMugusuayaneHas aHkera mpeicraBmsier coboit  OynaeBy

(comepainyr0 TOMBKO HYIH H CAMHHULBI) AHTHCUMMCTPHYHYIO MAaTpHLY € HYJISAMH Ha TJIaBHOH
AUaroHajyd, T.C. HMCCM

ok o k_ — k_—k

A, —(al.j), (1<i,j<n) a; =0, (i+#] —>ay —ajl.),

1

Y k
rae uepra obosHauaet orpuuanue O =1, 1=0. 3nauenmio snemenra a, =1 marpuus A,

coorBercTByer orHomenue [ j. CoBokymsocts Taxux amker A, (1 <k <n) obpasyer BxomHOe
MHOKECTBO JAHHBIX.
Kaxnoit naauBuayansHOl aHkeTe A, COOTBETCTBYET OPHCHTHPOBAHHBIHN rpad

G, :(Gk,zk),(;k ={L....n}{i,jyel, <>ik ).

Marpuua A, ssasercs mst (G, MaTpULEH CMEXKHOCTH.

n
3 .
Pesyaprupyromas marpuma () =(q,, ) BBOAWTCS HO MPaBUILY (¢, :Zaij , T.e. B k-1 cTpoke
=1
OTpakeHO "cymmapHoe MHCHHE" k -TO y4acTHHKA 00 / -M YYACTHHUKE TPYIIIIBL.
Jance, MHEHHEC K -rO YYacTHHMKA O KOJUICKTHBC B LEJIOM MOXKHO BBIMHCIUT 1O (HopMyIIe

Opinion = Zq,a. .

i=1

n
Bemmunny Raring = qua_ HA30BEM pelimuneom i-ro ydacTHuka rpynmnbsl. OHa OTpaxkaeT CyMMapHOe
k=1
MHEHHE BCETO KOJUIEKTHUBA O JAHHOM YUACTHUKE.

Pesynaprupyromeit  marpuue () coorBerctByer  rpap G = <G, 1, w> ., G={l,...,n},

<i, j)e[ <>i# j. Bec pebpa ompenensetca mo dopmyne w(i, j)=q,. 3avetnm, ato AaHHbIH Tpad

gaBIsieTcsl MOMHBIM. Kajkaple ABe BEpPIIMHBI COSAWHCHBI MAapod pedep MPOTHBOMOIOXKHOW OPHUCHTALMH,
KOTOPBIC MOTYT UMETh Pa3jvuHbii BeC. Takum 0oOpa3oM, airopuT™ mocTpocHus rpada, SBISHOMICTOCS
HAIICH LENbI0, IOTHOCTBIO ONHCAH.

3.2. AHayu3 mOCTPOEHHOro rpada

Hna mocnoliHoro aHanu3a moCTpoeHHOro rpada paccMoTpuM noarpadsel ¢ BepIIMHAMH, Beca
KOTOPBIX OOJIbIIE HANEpea 3aXaHHON BeauunHHL. [IycTh 171 Ka)aoro HaTypaneHOro unucna f

G =(G.r). 1 ={i)e1iwipn=1} G =|J& =(G.Ur

szt 5=t

Ouesnaro, uto ¢, <t, >G" DG, UGS =G . I'padp G' Gyaem Has3wIBaTG cpesom ypoOBHSA | .
520

OobiuHO0 g1t opmupoBaHust. 00J€€ BECOMBIX CBsi3cd TpeOyercs Oosbimee Bpems. llostomy,

paccmatpuBas G’ I PasTHUHBIX [, MOKHO BHAETh JMHAMHKY PAasBUTHSA CBA3CH BO BpeMeHH. XOTs,
— |4 ——
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HWHOTJA BECOMBIE CBSI3H MOTYT 00Opa30BaThCsA OYCHb OBICTPO, HANPHMEP, KaK PE3YNIbTaT MPUIIIALICHHUSI
BBICOKOKBATH(HINPOBAHHOTO CICLUATUCTA CO CTOPOHEI.

Hna Ttoro 4to0bl BBIACTUTE "HYTH HAWOOMbLICH CHMOATHH', HEOOXOTUMO PEIIUTh HEKOTOPBIH
BapPHAHT 33Ja4YU O KOMMHBOSDKEPS. ITO HE OUCHb YA0OHO, ecnu rpad coaepKut OONBIIOS KOJUUICSCTBO
BepHH. B TakoMm cnydae cHavaia MOXKHO paccMarpHBaTk HEKOTOPBIM cpe3 mpH moaxoxsmeM f. Yacts
BCPLIMH B HEM OKa3bIBAIOTCS H30IUPOBAHHBIMH U oTOpacwkiBatoTcs. llomyueHHbl rpad momomHseTcs
peOpaMH 10 TMOTHOTO, & BEca HACICAYIOTCA, T.€. PACCMATPHUBAIOTCSA TOJNBKO 3HAYMMBIC YYACTHHKH
KOJIJICKTHBA, HO CBA3U MEXAY HUMH YUHTHIBAOTCS BCC.

Bonee Touno, nepexoanm k rpady H' = {l eGl3 (W(i, Jj)y=t )} Jlast TOoro 9ToGbl HE YCIIOKHATD
0003HaYeHHS, OYJEM CUHTATh, YTO MbI paboTacM ¢ UCXOTHBIM rpadoM.

Mycts [ = <i1 yeul k> — HekoTopbiii MapuipyT B rpade G . Becom mapuipyta / Ha3hIBacTCs BEIMUMHA

k-1
w(l):Zw(l'j,in).
j=1
HammomunMm, uto ecmu i, =i, , TO MapmpyT Ha3BIBACTCS 3aMKHYTHIM. Bynem mcmoip3oBath Takke
crenyromue oboszHadeHws: k €/ — Bepmmna £ comepxurcs B mapupyre [ [, =/, - mapmpyt

[, sBrsteTest wacTeio Mapupyra [, ; Ent (k, / ) = {I | <k, / > cl } — BXOJ M3 BEPIIUHBI K B MapupyT / .

OauH U3 BapUAHTOB 33Ja4H O KOMMHBOSIKEPE MOXKET ObITh ChopMy/IupoBaHa Kak 3a7aua MOUCKA
MaKCHUMAaTIbHOTO 3aMKHYTOTO MaplIpyra 6¢3 caMONepPEeCcCUCHHUH, TaKoro, 4To w(l ) JOCTUTAET MAKCUMYMA,

T.€. JaHHBIH MapIpyT XODKEH HPOXOAUTH uepe3 Bce BepmuHbL. [Ipn 3TOM "Wepe3 kakayio BEPIINHY OH
JOJDKEH MPOXOAUTH TONBKO OAuH pas. B cuny monnotel rpada G Takoit mapupyt cymectsyer. Ho,
BOOOIIE FOBOPSI, HX MOKET OBITh HECKOTBKO.

O6o3HaYIM MHOJKECTBO BCEX  TaKHUX MapIIpyTOB L(G) ) ITo OTIPEACTIEHUIO
Ent (k, G) = {Ent (k, / )| le L(G)} — MHO’KECTBO BXOJIOB U3 BEPIIMHEI £ B rpad G.
DneMEHTBI L(G) HA3bIBAIOTCH "MyTAMU Haubombineit cummnaruu"; Fnt (k, G) MOKA3BIBACT, HA KOTO

MOKET HAIPABJIATh UMITYJIbCHI K -H YIACTHHUK KOJUICKTHBA, YTOOBI MOAKTIOUUTHCS K THM Ty TSIM.
OtmeTuM eme OZHO OOCTOSATEIBCTBO. PeanbHO MOTYT BBISBISATHCS MAPATOKCATIBHBIC LCTIOUKH, B
KOTOPBIX HapyLIaeTCs TPAH3UTHBHOCTh mpeanourcHui. Hampumep: "a ayume 4", "b nyume ¢" HO "¢
ayunie ¢" . MokHO BBECTH a0COTIOTHYIO M OTHOCHTEIBHYEO MEPhl TPAH3UTHBHOCTH.
AOGcooTHasS Mepa OnPeACIASTCS 10 (hOpMyJIe

Jk) = Card (i, i, i5) | 1, 1,1, 15,6 i3} rae
Card — KOMUYECTBO 3JICMCHTOB B MHOXCCTBE.
3
OTHOCHUTEIBHAS MEPa MOKET OBITE ONPEACIICHA, HapuMep, Tak: F, = f(k)/n”.

KpynmHomacmrabHOE HapyLICHHE TPAaH3UTHBHOCTH OOBIYHO CBUACTEIBCTBYET O HEYCTOHUHMBOCTH
KkoJIeKTHBA. MenkoMacmTaOHoe ke HapyLIeHue oOBIYHO Beeraa npucytcTByer. boree Toro, B Gompimom
KOJUICKTHBE TIOCTOSIHHO O0pasyloTcs M pacmajaroTcs Majo3HaunMele cBs3u.  llepexoms Ha
COOTBETCTBYIOIIMH YPOBEHb, MOKHO 3ITUMHHHPOBATh HX M JAJeC MPOBECTH AOCTATOYHO KAYCCTBCHHBIH
aHan3.

4, Teopus JlaTraHe cONHANBLHOrO BJUSIHAS H €€ MOAH(PUKALHS

Hanee paccMoTpuM, KakuM o0Opa3oM MOXKHO aJaNTHPOBAaTh TECOPUIO COLMAIBHOTO BIHSIHUSL,
npeanoxennyro Jlatane |3, 6], k conuansHbM ceTsaM. JlaraHe momYepKUBaNT BaXXHOCTh TPEX aTpuOYTOB
OTHOLICHHUH MEKAY MOIyvarejaeM HHPOPMAIMH U HCTOYHHKOM: CHJIA — 3TO CTATyC BOBICKACMBIX arc¢HTOB;
PaccTOSHUE MEXKIY arcHTaMu — GU3HIECKOE HITH MICUXOIOTHISCKOE; KOTHYCCTBO HCTOYHHUKOB, BIMSFOLTHX
Ha TOJIyIaTes.

CornacHo TEOpHUH COLUATBHOTO BJIWSHHS, YPOBCHb BIMSAHHS, UCTIBITHIBACMOTO ar¢HTOM, MOXKET OBITh
BBIPAXKCH CACAYIOMICH (hOPMYJIOH
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NS00,
I ==8p- Z —]d”i L. rae
j=L =i i,

1. — XOMMYECTBO COLMANBHOTO AABJICHHS, HATIPABICHHOTO HA arcHTa | |

1

O, — mHeHue [ -ro arcHTa (+1) MO0 OTHOLICHUIO K JAHHOMY BOIPOCY, 3HaUCHUE +1 COOTBETCTBYET

1
HOMAEPKKE H —1 COOTBETCTBYET COMPOTHBIECHHIO MPETOKEHHIO;
S, — cuna counanbHoro BuusHus (S, > 0);

[ — conmpoTHBIIEMOCTD areHTa K nameHeHumsM ( 5 >0);
d ; — baccrosHue Mexxay arentamu [ u j (d, =1);

Qo — cTeneHb ocnabneHus paccrosuust (o > 2);
N — obuiee 4ncio B3auMOJCHCTBYIOIIMX ar¢HTOB.
3HaYCHUE MOCTOSHHOM [ OOBIMHO NPUHUMACTCS PABHBIM 2, B COOTBCTCTBHH C BCJIMYHHOU

HCIIOIB30BaHHON B mcciacaoBaHusax Jlatane. Bosblince 3HaucHUE 3TOM MOCTOSHHOM O3HAYACT, YTO A
M3MCHCHUSI MHCHHUS TpeOyeTCs OOJbINee JABICHHUC, MCHBINCS 3HAYCHUC COOTBETCTBYET MCHBIIEMY
yCHIHIO. 3HAUCHUC MOCTOSHHON ¢ Takke OOBIMHO MHPUHHUMACTCS PaBHBIM 2. Bojbinne 3HAYCHUS
O3HAYAIOT, YTO C POCTOM PACCTOSIHHUS MEKAY MCTOYHHKOM W MOAYYATEACM TPEOYETCS MHOrO OObIiast
BCIMUMHA JABJICHUS.

Bemmuanna dl.]. ONpPEACIIETCS CBOMCTBAMU Mapbl arcHTOB, OHA MOKET PaccCMaTpHUBATBCI Kak

MoKa3areiap JIETKOCTH o0meHus (mepegaun wHbpopmamun). [lpn 3agaHuy JaHHOW BETUYUHBI MOTYT
VIUTBIBATBCS BO3PACTHBIC, HALMOHAIBHBIC, KOH(peccroHampHbie W Apyrue pasmmunsa. Dopmyna ama

BBIYHUC/ICHHS dl.]. MOKET BKIIOUaTh B ceOs usmueckoe paccrosHue. Hampumep, Mexay HacelcHHBIMH

MYHKTaMH, B KOTOPBIX HAXOASTCS arcHTbl. QOBIYHO YUYUTHIBACTCS (DAKT, UTO JCTKOCTh KOMMYHHKAIIHH
MOAIUHSICTCS 3aKOHY 00 OOpaTHOHW KBAaJpaTUYHOW 3aBUCHMOCTH OT (pu3mueckoro paccrosiuus [6]. B
Cy4ae ¢ COLMANBHBIMH CETAMHU BO3MOYKHBI PA3IMIHBIC MOIXOABI, B TOM YHC/IC TAKHE, KOTAa (PU3NICCKOS
PaCcCTOSHUE HE MPUHUMACTCS BO BHUMAHKE,

Jna aHanu3a colMaIbHBIX ceTeH Mbl mpeanaracM moxudukamvo Gopmynsl Jlatane B cnexyromem
BUJE!

N N Mentions (u iU )

I, =-B- ZCounl Mentions (u) ZZ (u,u)

i=l j=2
i>j

B a3r0i1 hopmysie yUUTHIBAIOTCS BCE MOIB30BATE/IH, YIOMUHACMBIC # . MOXKHO CUMTATH, UTO BCC OHH
Ha Hero BIUSOT. B crenyromeii GopMysic YUUTHIBACTCS BIUSHHE TOJBKO HAHOOCE YIIOMHHACMOTO H
HaAaNMMCHCC YIIOMHWHACMOTO MHOJb30BATCIICH:
NN N_Mentionsu(ui,uj)
=—p- max{Count Mentions (u )} max max ~
i=1 l]>]2 p (ul_,uj)
Taxxxke MOXHO YUUTBIBATE BJIUAHHUC TOJIBKO HauboIee YOOMHUHACMOI'O U CIACAYIOIICTO 3a HUM IIO
YaCTOTC YIIOMUHAHUWS

I} =-p- m]evtx {Count _ Mentions (u )}— m]Zn mlgn N _Mentions, (ul U, )
« i=1 u \*i pary ljjjz pzx (U,- u, )

3aech ,O(u U j) — PacCTOSHUC MCXKIY IMONB30BATCIAMH U, U U, . B aT0l dopmyne yaurTbBaroTCs

BCC MOJB30BATCIIN, YIOMHHACMBIC ¥ , T.€. CUATACTCSA, YTO BCC OHH HA HETO BAUAIOT. PaccTosHMC MOXKHO,
HanmpuMmep, 3aAarb OTHOLICHUCM "HO,Z[HI/IC‘{I/IK — HONOANMHUCYUK MNOAIMHCYHNKA — INIOAIMHCYHUK IIOAITNCYUHKA
nmoanucurka U T.4." Tak Kak 3TH BHIKJIAJKH MPOU3BOAITCS OTHOCHUTCIBHO MPEAMOYTCHUH TOIB30BATSIIS
i , TO YMECTHO Oy ST BOCIIOIB30BATHCS (BPAHILY3CKOU KEJIC3HOAOPOKHON METPHUKOM:

—— 16 ——
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””,- —u,l, u, —u:/'t(uj —u)
p(ui,u j): ;
||ul. —u||+||uj —u, u,—u# /'L(uj —u)
raic A - 3amaHHB kO3 HuEEHT, ¥ — (PUKCHPOBAHHAS BHIOPAHHAS TOYKA, YECPE3 KOTOPYIO

0013aTCIBHO AOJDKCH MPOXOJAUTH IIyTh MCKAY U, U U IE Camoe IpocCTOC, 3TO MOACUUTATD KOJIHUYICCTBO

pedep. MoxHO, KOHEHHO, MPUITHCHIBATh Bec Kaxaomy pebpy. Ho, Ha Ham B3rasn, 3aeck Bec pedpa He
CTOJIb BAKCH, T.K. B TCKYIIMA MOMCHT BPEMCHH IMOJB30BATCIb U MOXKCT HE OBITh MOAMUCYHKOM,

HaIpuMep, MOJIb30BaATCIId U I U IO3TOMY HAXOAUTHCA OT HCI'O0 Ha JAJICKOM PaCCTOSAHHU, d B CJ'IG,Z[YIOH.II/Iﬁ

MOMEHT BPEMEHHU VKE CTaTh MOAINNUCUYUKOM.
Buemnee Bmusiaue, Hampumep, BausHue CMMU, Tarkke MOXET OBITh VUTCHO, €CIA B OCHOBHYHO

dopmyny Jlarane mobasure aomomuurenapHoe cmaracmoe '—0.0,,S,.", rae §,, — cuna BIMSHHA

BHCIIHUX HMCTOYHMKOB Ha arcHta I (S,, >0); O,,— mHeHue BHemHero ucrounuka (+1). s yuera

BAUSHUS Macc Meaua Jlatane monyaui |5, 6] utorosyio dhopmy.ty
7 g yoS jO jOl.

P ilB_OiOMSMi - Z d—a

J=Lj=i ij

OOBIMHO BHEUIHHIA HCTOYHHK TAKKE MOJCIHUPYCTCS KaK arcHT, HO "BHE OKPYKAIOIICH cpeapl” U ¢

paccrosHEeM | 10 KaKIOro areHTta BBUAY CBOeH "Besmecymei” mpupoasl. Bemmuuna S Vi MEHACTCA B

3aBUCHMOCTH OT arc¢HTa, TaK KaK KaXKAbIH YCIOBCK HCHBITHIBACT pasiauuHoe aasacHue CMU. Ota
BCIMUYMHA AHATOTUYHA WHOTJAA PAcCMATPUBACMOM "BEIMUMHE JAOBEpHs" arcHta K COOOIICHUSIM,
MOJIy4aCMBIM W3 BHCIIHMX HCTOYHHMKOB. Jlas coumanpHeix ceter anamorom CMMW moxkeT cuuratsh
XAIITETH U BHSIMHUE CChLTKKA. COOTBETCTBCHHO MO Iy4aeM (POpMyTy:

‘Hashta fu)‘ ‘Hashta fu )‘ : . .
I, =-p- ﬁ: Count _Mentions , (u, )— : iHashlagsu (hi b )— ﬁ: ﬁ: N _MeIZZIOI/IS - (ul sl )
i=1 i=1 j=2 i=1 j=2 £ (Lll. , Llj )

i>j i>j

B KOTOPOH YUUTBIBAIOTCS BCE MOJIb30BATENN, VIIOMUHAEMBIE ¥ , U BCE XAIUTETH.
AHaj0rudHO mosydacM (GopMyiy, B KOTOPOH YUUTHIBAKOTCS BCE MOJIb30BATC/IA M BHECITHUE CCHLIKH B
UHTEPHETE, YIIOMUHAEMBIE I0JIB30BATENEM U |

N |Trts(an ) | UrBs(a )
=—f- Z Count _Mentions ,(u, ) —
i=1 . y

>

—
.

Urls, (urll. url, )— Z Z

N N N Mentions, (ui > uj)

[24
i=l j=2 P (”w”j)

i>j

5. Hexotopble HWHTepecHble MHOXKECTBA TMOJbL30BATENIed CONHMANBHOH CeTH M HX
XapAKTEPHCTHKH

Ipu ananm3e coOMMANBHBIX CETEH MHTEPEC NMPEACTABILICT CleaAyomas curyans. [lpenonxoxm, aro
JBE PAcCCMOTPCHHBIC TPYIIBl TIOACH YHOTPEONSMIOT NEKCHKY ABYX pasHbIX TUNOB. PeGpa B rpadax
COOTBETCTBYIOT B3aWMHBIM LUTHPOBAHMAM WM JPYTUM KPHUTCPHSM, CBSA3AHHBIM C HCIOIb30BAHHCM
JTeKCUKH. B kadecTBe BECOB BEPIIMH OEpyTCsS YaCTOTHI MCIOIB30BaHMA CroB. Beca pebep Taxxke moryT
OBITH ONPENCIICHB MOCPEACTBOM PA3IMYHBIX YACTOT CIOB, HCHONB3YEMBIX UMH OZHOBpeMeHHO. Muaue
TOBOPs, HHTEPECHO MBITAThCA YUECTh CEMAHTHUCCKYIO COCTABILIONIYIO COOOIIEHHH MOTb30BATENCH, T.€.
cy4ai, Koraa pa3HbIMH CIOBAMH OITHUCAHO OJHO U TO K& SBICHHE, COObITHE U TIp. B 3TOM ciyuae BaxkHO
paccMaTpuBaTh HE TOJBKO MEPECCUCHHE NAHHBIX IpadoB HIH UX CHMMETPHUYCCKYIO PA3HOCTh, 4 TAKKe
HEKOTOPHIC ApYrHe moArpadbl, TOYHEE, HEKOTOPBIC MOAMHOXKCCTBA BepliuH. Hampumep, MHOXecTBO
BEPILIMH, "A0cTaTouHO OMM3KHX" K nepeceucHnto. GopmanbHbie OnpeaeICHIS JaHbI HIDKE.

INpeanonoxxum, nMerorcs asa rpada G, = (V;,El. ), i=1,2, rae V, - mHOXecTBO BepuH rpada G, ;

E, — muoxectBo pebep rpada G,. EcrecTBeHHBIM 00pas’oM OmIpeacisirorTcs obbeauHenue V, UV,

1

nepecedeHue V', NV, u cummerpudeckas pasHocts VAV, = (V, UV )N V) =\ V) oL\ 7).
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O6o3naunm ams kpatkoctn H =V, NV, adj(x,y) <> E(x,y)Vv E(y,x). Beaem eme HECKOIBKO

0003HaUEHHIA.
Adj(x)={y:adj(x,y)} — MHOKECTBO BEPIIHH, CMC)KHBIX C BEPIIMHON X ;

AdjH (x) = Adj(x) ™ H — MHOXECTBO BEPLIHMH, CMECKHBIX C BCPIIHHON X M aexamux B/ |
CAdj(x) = Adj(x)\ AdjH (x) — MHOXECTBO BEPIUHH, CMCKHBIX C BEPIIHHOW X M JIC:KauX BHe /1 .
Hanee cuurtaem, 4to 3a4aHbl B¢ (BYHKIIHU:

o, V., > N — byskuus, 3azamomas Beca BepIINH;

r, ok, — N - dyuxous, sagaromas seca pedep.

Mozkso onpeaenuts Becosyto ¢yukuuo @ :V, OV, - N ans sepuus, 3a1aHHYIO HAa 00bCANHCHHH

rpados

o,(x), eciu xeV;\V,
o(x) =< o,(x),ectu xV,\V,
©,(0) + ()

2

AnanornuHo Moxet ObITh onpeaencHa Gyukuust 7 B, O FE, > N .
Tenepb MOXKEM 3aMKCATh YUCIOBBIC XAPAKTCPUCTHKU HEKOTOPHIX MoArpados:

Q; :Za)i(x)’ 4 = Zwi(x)a A= Za)(x), H= Za)(x),

,ecmu xeV, N,

xel; xemy xem, xeV AV,
=2 n(0), B)= 2 rxy), yx)= 2 rxy).
eck; yeAdi(x) yeCAdi(x)

Paccmorpum muoxkecta V' ={x" €V, :3x € H (adj(x,x"))} . HanbGonpmmuii uaTEPEC MPEACTABIAET
MHOKECTBO TEX BEPUIUH, KOTOPHIE COMPSKEHBI C BEPIIMHAMHU W3 MEPECCUCHHS, 2 CAMH JIEKAT BHE €r0
_ ' '
L=V/OV)\H.
Haun6os1ee MHTEPECHBIMHU YHCTOBBIMH XapPAKTEPUCTUKAMH SABIISIOTCS CIIETYIOLIHE.
1. TonepaHTHOCTE BEPIITHNHEL

o(X)
T(x)=—"—- > o()).
o, — 052| yeAH (%)
2. CreneHp 3aIMUThl BEPLIUHBL

P =—22_ >4,

|a az | yeCAdj(x)

3. CosmectHocTs MHOXKECTB V| 1 V),
O=>Y 0(x)+ > T(x)- > D(x).
xeH XeVAV, XeVAV,

[IpuBeacHHEIE BRIIE GOPMYIIBI MOXKHO 0OOOIUTH TAKMM 00pa3oM, 4TOOB! YUeCTh Beca pedep.

1. TonepaHTHOCTH BEPIIUHBI C YISTOM BECOB pedep
: o(x) 1
I"(x) = - Do) r(xy).
oy —a, | B(x ) yeAdjH (x)
2. CrencHb 3aIMUTHI BEPIIUHBI C YISTOM BECOB pedep
, o(x) 1
D'(x) = - D00 1(x,y).
la, —a, | (x) yeCAdj(x)

3. CosmectHocTs MHOXKCECTB V| 1 V, ¢ yaerom Becos pedep.
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Q':Za)(x)Jr ZT'(X)— ZD’(X).

xeH XeVIAV, XEN AV,

6. IlporpamMmmHuas peasm3anus

B nporecce wuccacaoBanuii ObiT pa3paboTaH MPOTPAMMHBIA KOMILICKC, COJACPKAIMMA MOIYIH
W3BJICUCHUS WHGPOPMAIIUH H3 COLMANBHBIX CETCH, 0OpadOTKH, aHATH3a W BU3YAIHM3aLMH JAaHHBIX. Bce
MOJYJIH Peaau30BaHbl Ha A3bike Python anms mupokoro kpyra onepandoHHbIX CHCTEM, HA KOTOPBIX MOXKET
paboTaTh KOMILICKC,

Moaynp u3BICUCHHUS JAHHBIX HMEET BO3MOXKHOCTb H3BICKATh JAHHBIC, B TCPBYID OYCPEIb, H3
KpynHeHIux coumaigpHbix cereil: Twitter, Facebook, vkontakte. Jlas mocTyma k KakAOW u3 HHUX
ucnone3yercs uHtepdelic npuxnagHoro mnporpamvuposanus (API), aBTopuzamus npon3BOAWTCH NpH
nomomy npotokona QAuth. Ha aaHHBIE MOMEHT 3TOT MOAYJIbE HMEET BO3MOMKHOCTD (DYHKIIHOHATBHOTO
pacIIUpeHHs NPAKTHUCCKH Ha TOOVIO COLMATBHYIO CETh, B 3aBUCUMOCTH OT npeaoctasisemMoro APL

OCHOBHBIMYM TPYJHOCTSIMM Ha OTal¢ M3BICUCHHS JTaHHBIX OBITM OTPAHHUCHHUS HA KOIMYCCTBO
3aIlpOCOB K CEpBEpaM COLIMATBHBIX ceTel oT onpeaencHuoro [P agpeca. Ha HauansrOoM sTane peannzanyn
OTPaHUYCHHE HA JOCTYI K cepBepam Twitter coctaBmsiio Ha Ooace 350 3ampocoB B uac, HA JAHHBIN
momeHT oT 60 mo 720 B 3aBucumoctu oT Thma 3ampoca. Cepsepa vkontakte mMmerOT OrpaHudcHHE B 3
sampoca B cekyHay. Cepsepa Facebook He umeroT kakux-mud0 OTpaHUYCHHE HA KOJHYSCTBO 3AIPOCOB,
OMHAKO KaKABIH 3ampoc oOpabareiBacTCs MMU B TeueHMH 1-2 cexyHabl. Jas mpeomoneHus 3THX
TPYAHOCTCH OBLIO PEIICHO HCIONB30BATh NMPOKCH CEpBepa (HA JAHHBIH MOMEHT B MOJAYJIb MOXKHO
3arpykarb WX coucok). Takke BBHIY BO3MOXKHOCTH MOAVIA paboTaTh NPaKTHUYCCKH HAa THOOOH
ONEPALIMOHHON CHCTEME, AOBOJBHO JIETKO YBEIWYUTh KOJIUYCCTBO MAIIWH, HA KOTOPBHIX paboTacT MOXYIb,
T.€. MOKHO HCIIONTb30BATh PACIIPEACICHHY IO 00paboTKy .

WzBnecucHHbIC AaHHBIC TOJB30BATENCH MOXKHO Pa3geluTh HAa TPH Kareropuu: 1) coOGCTBEHHO
MOJTB30BATE/ILCKUE JAHHBIC, TAKHC KaK MMs, HHUK, BPEMs PETUCTPaLMK; 2) COOOIEHHS MOIb30BaTeiIcH; 3)
CBS3M MeExAy momb3oBareiasMu. [locne HW3BIeUeHHS, MOAYIb OOpabOTKH JAHHEIX MPOU3BOJUT TOHCK
MapKepoB X3II TETOB, YIIOMUHAHHUN MMOJIb30BATEICH, CCHUIOK | T.4. Jlanee, MPOU3BOIUTCS HOPMATU3aLus
TEKCTA COODINEHUH B 3aBUCUMOCTH OT HACTPOCK: 100 ¢ momoineio cremmepa [loprepa [7] (ams Goabrueit
ckopocTH 00paborku), mubo Mopdomoruueckas Hopmanuzanus Ha ocHose amropurmoB AOT [8] ¢
ucnonb3oBanueM Oubmaworeku PyMorphy. [Ins  xpaHeHMs JaHHBIX —HCIIOMB3YETCS  JOKYMCHT-
opucHTHpOBaHHAs Ga3a qaHHeix MongoDb [9].

B wMoayne ananmmza JaHHBIX  HCIONMB3YIOTCSA  PA3MHYHBIC ANTOPHTMBEL  KJIACTCPU3ALMH U
KIaccu(pUKaIMKA JAHHBIX KaK CaMHX MOJb30BATENCH W MX CBA3CH, Tak M uUX cooOmenuid. B moayre
MOCTPOCHUS IpadOBEIX CTPYKTYP UMEETCS BO3MOXKHOCTD JUIS MOCTPOCHHS rpadioB, OTPAKAIOINNX CBI3H
nons3oBatesici. [lpu 3TOM MOTYT HCHOJB30BAaThCA AAHHBIC, KAK HCXOTHBIC, TaK M MONYYCHHBIE B
pesyabTare anann3a. B 3ToM Moayie TakKe MMEeTCS BOZMOKHOCTD «BBITPY3KH JAHHBIX» B IPOTrPAMMHOE
cpeactBo ams paborer ¢ rpadpamu Gephi [10], xkak B HEKOTOPOM cCHEIHAIBHOM (opMare, Tak H
nocpeactsoM http mportokona. Moxyiap BH3yaIH3alMH JAHHBIX JACT BO3MOXKHOCTh HA OCHOBC
M3BJICUCHHBIX JAHHBIX CTPOUTH rPa(UKK 3aBUCUMOCTCH MEKIY PA3THIHBIMH MMOKA3ATCIISIMH.

7. 3akiroueHune

[Tpu anamuze conpambHBIX CETEH PeracTcs JOBOIBHO OOMIBINON KPYT 33429 U IPUMCHSIOTCS METOIbI
13 pa3nmuuHbIX obmacte 3HaHUU. YacTo permenue 3a1a4 H3 OJHOTO KIacca CBA3aHO ¢ PCLICHHEM 33134 U3
Japyroro knacca. [1o3ToMy K UX PELICHHIO MPUXOAUTCS MOAXOIUTh KOMIUTEKCHO. Jlist 3Toro, 6e3ycioBHO,
HEOOXOIUMBI HOBBIC MCTO/IbI, AITOPHUTMBI, OOHAPY/KCHHE HOBBIX XaPAKTCPUCTHK, KOTOPHIC TIOMOTIH OBl B
PCLICHUN BO3HHKAIOIINX BOIPOCOB.

B nmaHHOW cTarbe MPEIUTOKCHBI KOJIMYCCTBCHHBIC W CTPYKTYPHBIC XAPAKTCPUCTHKH, JaHbI
COOTBCTCTBYIOIIME MOHATHS, MOJCIH M METOIBl, KOTOPBHIC MOTYT OBITh MOJE3HBI [ aHAIU3a
nHPOPMALTIH, TIOTYICHHOH N3 COLTUATBHBIX CETCH.

Beiun paspaboTaH mporpaMMHBINA KOMILICKC, TTO3BOJLIFOIINN U3BACKATE NHGOPMALIUIO U3 COLUATBHBIX
ceTel, MPOBOIUTH OOPa0OTKY, aHAIM3 M BU3YAIHM3ALHUIO JAAHHBIX. MOXYIb H3BJICUCHHS JAHHBIX HMCET
BO3MOXKHOCTb H3BJICKATh JAHHBIC, B NCPBYIO OYCPeIb, U3 KPYIHCHINNX COLWATIbHBIX cereil: Twitter,
Facebook, vkontakte. [TporpaMMHBIH KOMIUICKC, MPU HCMONB30BAHUN OJHOTO KOMIIBIOTEPA, MO3BOJISIET B
CYTKH BBITIOJHATE OT 8 10 250 THICAY 3ampocOB B 3aBHCHUMOCTH OT TOTO, K KakOM COITMAIBHOHW CETH
OCYINECTBISICTCSA 3ampoc W B 3aBUCHMOCTH OT OBICTPOACHCTBUSA OOOPYAOBAaHHMS W TPOMYCKHOMH
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cnocoOHOCTH KaHanoB. OUeBUIHO, YTO 00BEM MOMyYacMOi HH(POPMALIHHU, OKa3bIBACTCS OUCHD OONBINUM.
HpI/I YBCIIUICHUN OAHOBPCMCHHO HUCTIOJIBb3YCMBIX KOMITBIOTCPOB, T.C. npu HUCIIOJIB30BAHHUHN
PacIpEACICHHON CUCTEMBI TOMYUCHUS U 00pabOTKH AaHHBIX, 00beM ciie Oosee BospactacT. [losromy
cHauana HeoOXOAMMO W3 BCEro oObeMa HH(GOPMAIMH BBIACIHMTH TY YacTh, KOTOPYIO MOXHO OBIIO OBI
poctarouHo 3¢hdekTrBHO 00paboTaTh, W KOTOpas MOPSACTABILIA OBl HHTEPEC B COOTBETCTBUU C

MOCTABACHHBIMU IIesiMU. HeoOx0qumo Goee AeTanbHOES UCCICI0BAHIE STOIO HETPUBHAIBHOTO BOIIPOCA.
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KOMIOBIOTEPJIK QJIEYMETTIK KEJLTEPAI TAJIJAY TOCUIAEPI

Tipexk ce3jep: dICYMETTIK FAJAMTOPJBIK Tangay, TAOMFU TLNAC MAaFayMaTTbl eHACY, JIaTTaHe JJCyMETTIK
BIKIIAJIBI, ©3apa KapbIM-KATBIHAC TAJIOAYbI.

AnHotamusa: Maxkana ONCYMCTTIK FANIAMTOPIAAH AJBIHATHIH TAJNOAy >JKOHC MAFIYMATTapAasl OHICY
mpoOIeMaapblHA ApHAIFAH. OJCYMCTTIK TOPIAPABIH KCeHOip (opmamapl  MiHe3geMenepi (CaHOBIK  HKOHC
KYPBUIBIMABIK) 3CPTTCIHII, FAIAMTOPAAH ATBIHATHIH AKMAPATTAPABl TAITAYFA KOMCK OCpCTiH COoikeCc YFeIMAAp,
TOCIIACP MCH MOJCTBIACPI CHTi3imi. ©3apa KapbIM-KAaThIHAC TajmayblHA, Oackama aWTKaHAA, YHATY Taaaybl
YCBHIHBLIAARL. KapacTBIPBUTBINT JKATKAH MOCCICICPIC KOJIAHBLUIATHIH OJICYMCTTIK BIKMAJFA OANIAHBICTHI OPTYpPI
JlaTTane QﬂeyMeTTiK BIKITAJIBIHBIH MOI[I/I(I)I/IK.’:II.[I/I}IJ'H)IK JAUHAMHAKAJIBIK TCOPHUANIAPHI  YCBIHBIIIIBL MaKana;[a
FAJTAMTOPIAH aKmapar ajdy MYMKIHIIKTEpre, Tajagay jKacayfa, OHOCYTE JKOHC MAFIYMATTApAbl BH3YAIH3ALMATIAYFA
SKETITAIPIHTCH OaF1apIaMalIblK KOMIUIEKC KbICKAIA CYPETTENTCH.




