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MaTpMLUAa CONPAXEHHOCTH

Fuc. 1. Mad, Ha BepWKMHEX
KEOTOPOrD OTMEYEHE CTEMEHH.

KaK Npasuno paspeXeHHan

AMaroHanbHasa MaTpMua CTeneHen marpuua JNlannaca




AHaMMzE COCETEH 2 cnaia Mz 104 NbAakonos A.T. {Mocksa, MI'Y

MccnepoBaHue coLManbHbIX CeTen

CoumanbHan ceTb — AMHAMMUYECKUA rpadc (npumep: mobunbHan ceThb)
BepwuHbl - nonb3o0Bartenu (M rpynnbl)
Pébpa - ppyx6a (uneHcTBO) /| CBA3MU, OTHOLEHUA

Knacrepbl - coobwecrBa




[IpumMepsl colMaNIbHBIX CETEM:

-«KJIaCCUYECKHE UHTEPHET — conranbHbie cetn» (VK, Ognokinaccuuku, Facebook,
LinkedIn);

-MoOuIbHbBIE CETH;

-Hayunblie cooO1iecTBa (CBs3b 10 MyOJUKALUAM);

-[TouToBEIE CBSI3M (CBSI3b IO OTIPABKE MUCEM);

-UaTepHeT — Mara3uHsbl (CBSI3b MO KYIUICHHBIM //OJUHAKOBBIM?// TOBapam);

-1 cam UnTepuer (cBsizb mo URL u ap.)

Kakwve 3aecb rpadbis

Kakuve 3agayuv 34ecCb akTyanabHbI?

LUymkos E.A. (UCIT, Kyol'T
Y)



KapTtuHku ¢ rpachamm

graph of the BGP (Gateway Protocol) web graph, consisting of major
Internet routers (6400 BepwmnH, 13000 pé&bep)
Ross Richardson, Fan Chung Graham
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OCHOBHBIE NOHATUA Teopum rpacos

AsynonbHbie rpadbl

I astop 1 ctatba 1 I

I aBTop 2 cTartba 2 I

I aBTop 3 I craTtbsa 3 I

HayuHbie coobuwectea
Npad umTrupoBaHuna (OpMEeHTUPOBAHHbIN)
Fpacg coasTopcTBa (HEOPMEHTUPOBAHHLIW/ABYAONbHbLIN)
Fpad cxopcrea crarem (C Becamm)




1. PacnpepeneHue BeplimnH
BeamacwrabHbie (scale-free) ceTu - ceTn, B KOTOPLIX CTENEHU BEpPLUMH
pacnpepeneHel No CTeneHHOMY 3aKOHY:

pona sepwmH ¢ k ceasamm ~ k™, 06biuno 2 < ¥ <3.

CnyuauHbin rpac BeamacwrabHbin rpacg
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YHCNO BEpHH C k ceBRzAMM

uucno ceAzer k

yncno ceasen k

M.E.J. Newman Power laws, Pareto distributions and Zipf's law //
Contemporary Physics, pages 323-351, 2005




.
MexXxay BepumMHamm

Fpadc noutoBbIX pacchbinok 6
(D. Watts, 2001, 48000 sepuiun)

Mpac coobuwenmnin B MSN Messenger
(J. Lescovec u gp. 2007, 240 mnH. BeplumMH)
Mpacd Peicbyka
(L. Backstrom u gap. 2012, 720 mnH. BeplIMH)
Facebook
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Hop distance




3. Koadhcpuumenr knacrepusaumm (clustering coefficient)

2. NlokansHbin
ANA BepluiMHbl = HACKONLKO eé coceamu 6nNM3kmu K 06pa3oBaHMIO KNTUKMH
YMCNO CBA3EM y coceler /| HUCNO BO3IMOXHLIX CEA3EeM

I}XLIDC NG I,




Mpu3aHak rpacda - hyHKUMA OT NPU3HAKOB BepluMH (pébep, ...)
Moban pyHkuusa!
e cymma
e cpepHee
* MAKCUMYyM

* MMHMUMYM
e MegMaHa
* CymMMa KBagpaTos
M T.N.




CxoacTBO BepliMH
1. DopmanbHan
(no xapakTepmucTukam) Mo nucpopmauum o UuneHax
COLICeTHU: B OfHOM rpynne
MHCTMUTYTa, OJHU MHTEpecChHl,
y4YacTBOBanu B oqHOM MEeponpuaTUM

2. Mo 6nu3ocTn
Oea 6nuakux gpyra,
6nusHeubl

Kaxk onpefenuTs 3TM NOXO0XXECTU HA NpaKkTukKe?



3apadu ¢ coumanbHbIMU CETAMMU

AHaJIu3 MoBe/IeHM S MM0JIb30BaTeJei:
1) BpbIsiBjieHHE AaKKAYHTOB — 1Y0JIMKATOB;
2) BpbisfiBiIeHHE HAPYLIUTEJICH;

IIporuosupoBanue:

1) IIporHo3upoBaHue NMOBeACHUA MOJIb30BaTE/IEH (KAKUMH YCJIyramMu OyeT moJib30BaThCs,
B KaKHe rpynmnsbl 0yJeT BCTYNATh, ¢ K€M IOAPYKHUTCH»);

2) IlporHo3upoBaHme U NpeA0TBPAILlEHHE YX0/1a M0JIb30BaTeJs (U3 TPYNIbI, CETH, ...)
3) Illpeacka3anue tpadpPpukxa

Pexomennanum:
1) IIpeacka3zanue 3(p(peKTHBHOCTH PEKJIAMbI

2) ®opmupoBaHHE TAPreTHPOBAHHBIX MPEIT0KEHUHN (PeKJIaMbl, 3aTI0JTHEHHsI PO uJIs,
3) BCTYILUICHHMIO B I'PYIIIIbI)

LUymkos E.A. (UCIT, Kyol'T 13
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MHTEepecHan TepMMHONOrMA

CreneHHan ueHTpansHocTb (Degree centrality) - uucno cocepen

LlenTpansHocTb no 6nusoctu (Closeness centrality) - Zd( )
H#EY _Hﬂ V_

LlenTpansHocTe no nytam (Betweenness centrality) - uncno kparyanumx
nyTen, NpoXoasuMxX Yyepes 3Ty BepluMHy

Cob6cTBenHan ueHTtpansHocTts (Eigenvector centrality) -
LeHTPaAnNnbHOCTDL E€pPLIMHbBI 3ABMCHUT OT LEHTPaNnbHOCTM CGCEAEITI

¢; =2,
j




npuaHak N21 - uucno cocegen

Yem Gonsbuie obuwux gpysen umeror Usan m MNérp,
Tem 6onee BEpPOATHEMN, UTO OHM NOAPYIKATCA.

|T(x)NT'(y)| - xopowan mepa cxopcrea BepumH,
rae ['(x) - mHOXecTBO cocenen BepumHbI X

npu3Haxk Ne2

| T'(x)|-|T'(y)| - koachcbuumenT npegnoururensHoCTH

Yem Gonee obuwmrensHbl, TEM CKOpee NoapyXarca



[TporpaMMHbIN MHCTPYMeHTapun anga paboTbl ¢ rpadamu

I'pagoBrie CYB/:
-CYB/J «Neodj»
-«OrientDB»

-- CYB/J «Titan»

Mogesb neo4j npexycMaTpuBaeT ABa THIIA CYLIHOCTel: BEPIIMHBI, KOTOPbIE MOI'YT 00/1a1aTh
HA00pPOM CBOMCTB, M pedpa, CBA3BIBAKIINE ITH BePIINHBI, IPA 3TOM pedpa TakKe MOIyT
o01azaTh HA0OPOM CBOMCTB U MOI'YT OTHOCHTBHCS K PAa3HBIM THIIAM.

Orient DB npeacrapisier c000l KOMOMHUPOBAHHYIO TPa()OBO-TOKYMEHTHYI0 0a3y, MO3BOJISIIOILYIO0
XPaHUTH B y3JI1aX HE MPOCTO HA00P CBOMCTB, a 1eJible JOKYMEHTHI C IUHAMHYECKON CXeMOil.

LUymkos E.A. (UCIT, Kyol'T 16
Y)
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Dig deep into the TrumpWorld datase nBuzzeend) using A1*1%)4j, with in-depth queries and

-]
_examples that analyze Donald Trunff;_"s vast corporate connections.
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