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NCCINEOOBAHUE
MOAEJEN CNOXHbIX CETEBbIX CTPYKTYP

Emeabsinosa T.B. !
(Apzamacckuit nonumexnuweckuii uncmumym, Apzamac)
3103una A.B.
(Boicmas mikosa skonomuku HUY Hukeropoackuii duman,
Huoscnuti Hoszopoo)

B oannoti cmamve paccmampusaromcsa ciosicuvie cemegble CpyKmypbi
U UX OCHOBHble Xapaxkmepucmuku. 1Ipoananuzupoeansl 803MOHCHOCIU
OPUEHMUPOBAHHLIX U HEOPUEHMUPOBAHHbIX cemel. McciedosaHbl
CHIOJCHblE cemegble CIMPYKMYPbl HA OCHOBE COYUATIbHBIX Cemell.

KirodeBbie ciioBa: CIIOKHBIE CETEBbIE CTPYKTYpBI, Tpadbl, IeH-
TpaJbHOCTD I'pada, ceTeBasi IIOTHOCTh rpada, MoCpEeaHNIECTBO
BEPILUHEL.

1. BeedeHue

B mocnennee Bpems MOSBWIICS HOBBIM IOIXON K H3YYCHHIO
CIIOKHBIX CHCTEM, KOTOPBI paccMaTpuBaeT HX KaK CETEeBBIE
cTpykTypsl. I1o ceTpo moHMMaeTcst Habop U3 AIEMEHTOB, KOTOPhIE Ha-
3BIBAIOTCSl BEPIIMHAMH, M CBS3eH MEKITy HHUMH, KOTOPBIMHU SIBIISFOTCS
pebpa [5]. DTu mccienoBaHUS MUMEIOT TECHYIO CBSI3b CO MHOTUMHU
CYIIECTBYIOIUMH CHCTEMaMHU: OMOJIOTHIeCKHMH ((yHKIIMOHAIBHEIE
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CeTH MO3ra, (PYHKIUOHAIBLHBIC CETH KPOBEHOCHOW CHCTEMBI, MeTa-
OONMYECKHUE CETH KJIETOK), TEXHHUYECKHUMH (CETH 3JIEKTPOCTAHITHH,
Wnarepuer, The World Wide Web), conmansabiMEu (ceTH APYKOBI 1
3HAKOMCTBa, CETH aKTEPOB KHHO, CETH COaBTOPCTBA).

AKTyaJIlbHOCTh JTaHHOH paboTHI 00yCIIOBIIEHA TEM, YTO B ITOBCE-
JTHEBHOM KHM3HH JIFOJIM YaCTO CTAIKHBAEMCS C TAKUM SIBJICHUEM KaK
CJIOKHBIE CETEBBbIC CTPYKTYPBI, HAPUMEP, 3TO MOXKET OBITh CETh
MEepeIBIKCHUST TPAHCIIOPTA B JIIOOOM TOpOJIe M MEXIy HHMH, pac-
CTaHOBKA TOBapoOB Ha CKJaJie M Tak jaanee. UIMEHHO Takoe OrpOMHOE
KOJIMYECTBO 33/1a4 HY)KIAETCsl B ONTUMAIILHOM PEIICHHH.

HccnenoBanue ceTeBBIX CTPYKTYP TO3BOJIUT COBEPIIICHCTBOBATH
paboTy AaHHBIX CTPYKTYP, YTO JAACT BO3MOXHOCTH CMOJICITHPOBATH
MOBEJICHUE CETEBBIX CHCTEM C YYETOM W3MCHEHWH (TOSBICHUIA
HOBBIX B3aMMOCBSI3eH W CTPYKTYPHBIX €IUHHI). MoJaenupoBaHue
CJIOXKHBIX CeTel MPUBOJUT K YIYUIICHUIO TPAKTHYECKOTO UCTIONIB30-
BaHUs CETEBBIX CTPYKTYP, MOBBIIICHHIO MX PabOTOCHOCOOHOCTH H
B3aMMOCBSI3U B pa3HbIX c(hepax MPUMEHECHHS.

2. CroxHble cemeebie cCmpyKmypbl

CroXHbIE CETeBbIE CTPYKTYPHI B COBPEMEHHOM MHPE 3aHUMAIOT
BAXHYIO IO3HMILHUIO TOYTH BO Bcex cdepax oOliecTBa U HAYKH U
3a4acTylo SBJSIIOTCS HEOThEMIJIEMON YacThIO JFOO0T0 NCCIICIOBAHHUS.

CHoXHbBIE CeTH — 3TO CYLIECTBYIOIIME B MPUPOAE CeTH (WIH
rpadsl) oOnajgaromue ONpeesieHHBIMH Cloco0aMHu  ONHCaHUs,
CXEMaMH PACIOJIOKEHHUS B HUX AJIEMEHTOB|[ 2].

[Toutn Bce 0OBEKTHI MPUPOABI M OOILIECTBA MOTYT OBITH MpeE-
CTaBJICHBI B BUJIE CIIOKHBIX CETEH.

Jx. Jlunmuexk u JIx. CToMIc NpenioXwid OXapaKTepu30BaTh
TaKHe CEeTH MATHIO KIIIOYEBBIMU MpUHIUTIAMU [4]:

® HajmM4Me OJHOW OOINEeH MOJITOCPOYHON e, KOTOPYIO TO-
OJIMHOYKE KayKIBIH 3JIEMEHT 3TOH CTPYKTYPHI HE CMOXKET HOJTHOCTBIO
JOCTUTHYTH;

e JOOpOBOJNBHOCTH CBSI3€H, HA KOTOPOH Oasupyercst BCs CETh,
o0ecrieurBaeT THOKOCTD U OTKPBITOCTD ATOH CETEBOH CTPYKTYPE;

® OTICNBHBIC 3JEMEHTHl CTPYKTYpPbI, KOTOpbHIE IMONydYalroT B
UTOTE XOPOILUE Pe3yIbTaThl, 00A3aHBl HECTH HEKOTOPYIO OTBETCT-
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BEHHOCTb 32 JOCTIKCHHE KOHEYHOH LIeH; B3aUMOJEHCTBUE MEXIY
3JIeMEHTaMHU (BEpILMHAMHU) B CIO0XHOM CTPYKType — Ba’KHBIH aCIEKT
JUIS JOCTHKCHUS IIOCTABICHHOMN 1IETIH;

e OQOIbIIIOE KOJMYECTBO BEPIIMH OOECHEYNBAIOT YCTONYH-
BOCTb M JJIACTUYHOCTb CETH;

e 0OIBIIIOE KOJIMYECTBO YPOBHEH B3aNMOICHCTBUSI.

CymectByeT aBa crocoba MaTeMaTHYecKOro MpPEeICTaBICHUS
rpada: MaTpuIa CMEKHOCTH BEPIIMH W MaTPHIAa HHIMIACHTHOCTH[2].

OpHOM W3 XapaKTEPUCTHK CETH SBISETCS CTENEHb BEPLIMHEL.
CreneHplo BEPIIMHBI HAa3bIBACTCS YKMCIIO CBs3eil BepmiuHbl [2]. s
OpPUEHTUPOBAHHON CETH PA3JIMYAIOTCs CTETIEHH MO BXOILY M CTEICHH
no BbIXony. PacmpeneneHue cremeHedl BEpIUUH SIBIASETCS OYCHb
BAKHOM XapaKTEPUCTUKOH CETH B LEJOM. bojplioe KOIU4ecTBO
CJIOKHBIX CETEH MMEIOT pacIlpeiesieHUE CTENEeHE y3/10B C MOKa3a-
TelleM, KOTOPBIH BappupyeTcs Mexay 2 u 3 [2].

Krnacrepuzanueld Ha3bIBAIOT JIOKAJBHYIO XapaKTEPUCTUKY CETH,
KOTOpasi ONUCHIBAET CTENICHb B3aUMOJCHCTBUS MEXY JABYMs CMEXK-
HBIMH BepIIHHaMHU [2].

Koaddumment knacrepusalmy BEpUIMHBI — 3TO BEPOSTHOCTD
TOTO, YTO CMEKHBIE C JAHHOW BEPIIMHON BEPLIMHBI, MEXIy cOOO0M
TaKXKe CMeXHbIe. TO ecTh ecli BeplIMHA | MMEeT (j CMEXHBIX Bep-
IIMH C KOJMYECTBOM CBSI3ed MEXIy HHMMH, PaBHBIX uHcay fj, TO
JIOKaJIbHBIN KO3 PULIMEHT KIacTepu3aluy BeIYUCISIETCS IO opmy-
ne [2]:

t.
(1) Cj(qj):—J'
q;(a; -1
2
JIJ1st MHOTHX CETEM ABIAETCS HEOOXOIUMBIM OIPEIEIUTH HEKO-
TOPYIO CTENEHb BaXKHOCTU BXOJAIIMX B HEE BEPLIMH. 3arpyeH-
HOCTb BEPIIMHBI | B CETH ONPEIEIAETCS KaK CYMMapHOE YKMCIIO BCEX
KpaTYalIluX IyTel MEXIy BCEMH OCTaIbHBIMHM BEPIIMHAMH, KOTO-
pbI€ «IIPOXOISAT» YEPE3 BEPLIUHY i.
Crenenb BaXHOCTU BEPIIMH CETH OMNpEAEIseTcs Mo (Gopmy-
ne[2]:
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@ 8i)=-x70,
st Ogt

rae og(i) — KoNMMYecTBO KpaTyaiimux MyTel U3 BEPIIHHBI S B BEPIIU-

Hy t; 0y — oOI1ee 4nuciI0 KpaTyanmx MyTed MeXy BCeMH IapaMH S

ut.

Ora BeJMYMHA SBISIETCS MHAUKATOPOM CaMBbIX BIMSATENBHBIX U
Ba)XKHBIX 3JIEMEHTOB B ceTsix. Hampumep, oHa HeoOxoauma B U3yde-
HUM TPAHCIIOPTHBIX NOTOKOB M, KaK IPAaBHUJIO, Ha3bIBAeTCs 3arpy-
JKEHHOCTBIO (Harpy3Koi) BEpIIMHBI, IOTOMY YTO XapaKTepuszyeT U
ompenesseT AOMI0 MPOXOMSIIMX depe3 ATy BEepIIMHY KpaTdyaimmx
myTell. BepmmHbl ¢ BBICOKOW crerieHbl0 B sBisitorcs cambimu 3a-
rpy’K€HHBIMH. B OoTaMume OT cTeneHu BEpLIMHBI TOHATHE BaXKHOCTH
BEPLIMHBI OTPA’KAET CBA3AHHOCTH rpada.

3. Ceolicmea C/I0XXHbIX cemeeabiX CMpPyKmyp

st Toro, 9To0bI aHATM3UPOBATEH CIOXKHBIE CETH, HEOOXOIMMO
MOJTyYUTh HEKOTOPEIE JaHHBIe, WH(OPMAIUIO 00 3TON CETH. DTOMY
CIOCOOCTBYIOT TaKHWe CBOWCTBa CETEW, Kak pa3Mep CETH, ceTeBas
TUIOTHOCTH, IEHTPAILHOCTD U IIEHTPAITU3AIHS, SKBHBAJIEHTHOCTb.

I'maBHBIM acIieKTOM, KOTOPBI OIpeneiseT pa3Mep CeTH, SBIIsI-
€TCsl YHCII0 HEeTIOCPENICTBEHHBIX CBsizel. Pasmep ceTu BbUMCISIETCS
kak (g-1), roe g — xommuectBO BepmiuH rpada [1]. Takum obpasom,
pa3Mep cetd BappHpyeT OoT 1, Korna B rpade BCero JIMIIL JBE BEp-
IIMHBI, U 0 MaKCHUMaJIbHOTO 3HAYCHHS, KOTOPOE BBIUUCISAETCS IO
dopmyie (g-1).

ITox moHsATHEM «CeTeBas IIOTHOCTH» MOHUMAIOT CHITYy CBS3aH-
HOCTU B CETH WJIH COOTHOIIEHHE MPHUCYTCTBYIONIMX M BO3MOXKHBIX
CBsI3eH AN OUXOTOMHUYECKUX u3MepeHuil. ILmoTHOCTh cBsized He-
OPUECHTUPOBAHHOTO Tpada MOKHO BEIYUCIHUTH IO popmyiie [1]:

L 2L
S CE TG,
2

rae L — konudecTBO yke CyNIECTBYIOIIUX CBS3eH B JTaHHOM Tpade
i noarpade.
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[InoTHOCTE OpHEHTHPOBAaHHOTO Tpada BBIYHCISETCS MO Clie-
nyroiei popmyae [1]:

@) a-—Lt .
9(g-1)

IIpn u3MepeHnn cTeneHu IeHTPATFHOCTH 0C000€ MECTO 3aHH-
MaeT KOJHYECTBO BEpIIMH B Tpade, C KOTOPHIM CBA3aHA BEPIIUHA,
CTEIeHb IEHTPATBHOCTH KOTOPOH HEoOX0IMMO M3MEpuTh. B camom
MIPOCTOM CJIy4ae CTEIeHb HEHTPATHHOCTH BBIUUCIAETCS TI0 (popmyrte
[1]:

() Cp(m)=d(n)=x, :ZXij :Zin ,
j j

rae Cp(N;) — ypOBEHb IIEHTPATILHOCTH BEPIIUHBI N.

Jls cpaBHEHUS CTENCHEH IEHTPAILHOCTH BEPIIUH MEXIY pa3-
HBIMU CETAMH, HEOOXOIUMO PACCUHUTATh CTAHJAPTH3UPOBAHHYIO
OLICHKY LIEHTPAIBHOCTH TIO cieyroiei popmyie [1]:

2 X
(6) CD*(ni):M:ji'
g-1 g-1

Kpome Toro, MOKHO paccyuTaTh CTENeHb ICHTPaIbHOCTH JUIS
Bceil cetn [1]:

e -Co(n)]

,
max¥?,[Co (1) - Co ()
rae Cp(n;) — crenens Bepiuubl; Cp(N°) — MakcMMaiabHas CTENEHb
[EHTPATLHOCTH BEPIIMHBI U3 BCEX PACCUUTAHHBIX.

WHorna, B COOTBETCTBHM C YCJIOBHEM 3aJadyd, HEOOXOIMMO
CPaBHUTPH Pa3IMYHbBIC CTPYKTYPHI U ONPEIEIIUTh, KOTOPAsl K€ U3 HUX
oOecrieunBaeT HAWIYUIlylO I[IEHTpaau3aluio BepiuH. s storo
cymiecTByeT ¢Gopmylia, KOTopas onpeaessieT HOPMHUPOBAaHHYIO CTe-
MIeHb [IEHTPAJTLHOCTH JJIs Beel cetu [1]:

@ o - Zallo)-Com)]
(9-1(9-2)

[I1OTHOCTh TEHTPALHOCTH TIOKA3bIBAET, HACKOJILKO OJHM3KO
BEpIINHA PACIIONIOKEHA OTHOCHTENBHO JPYTHX BEPIIMH CETH, TO
€CTh NEHTpallb — 3TO TO3WIHs, M3 KOTOPOH HE0oO0XOoJuMO jaenarh
MUHHMAIBHOE KOJIUYECTBO IIArOB K OCTAILHBIM IMO3UIHSM T'PYIIIEL.
®dopmya I ©3MEPEHUS TUIOTHOCTH MEHTpainbHOCTH [1]:

(1) Cp=
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1

9 Celn)= ild(ni,n,-) ,
2

rae Cc(nj) — MI0THOCTB HEHTpanbHOCTU BepmuHbL; d(N;,N;) — uncio
CBsI3ell MEXIy BEpIIMHAMH N U N U 7. MakcuManbHOe 3HAYCHUE
unaexca pasHo (g-1). Takum 0Gpa3oM, HOPMUPOBAHHEIH KO3(PH-
[MEHT TUIOTHOCTH BEPIIUHBI ONMPEACIUTH MO Clenytouei Ghopmyne

[1]:

. -1
(10) Co(n,) = f—9 = (g-1)Cc(ny).
¢ ?:1d(nivnj) ©

HopMmupoBanHas miI0THOCTH LEHTpaIbHOCTH cetu [1]:

9 lccmy-ce )]

11) C. =
S ()
20-3
rme Cc(N°) — MakcHManbHOE HOPMAJIM30BAHHOE 3HAYEHHE IICH-

TPAJIbHOCTU BECPUINHBI.

OTI[eHBHO paccMaTpruBarOTCAd BCPUIMHBI, KOTOPLIC ABJIAIOTCA
MMPOMEKYTOYHBIMH [JIA BBIITOJIHCHUA I[eﬁCTBHH MEXKAYy ApyruMu
BEpIIMHAMMU. Takue BEPIIMHBI HA3bIBAIOTCA MMOCPECIHUKAMMU.

IleHTpaJIBHOCTh MOCPEAHMYECTBA BEPIIMHBI PACCMATPUBAECTCS
KaK KOHTPOJIb cBsI3en MCXKAY ONpPCACIICHHBIMU MO3UIHUAMHA WU OIIPEC-
nensiercst o gpopmyste [1]:

(12) Cy(n) = 3 2™

i<k Ok
rae Qj(n) — KonmuecTBO KpaTdaiimmx ITyTel, KOTOPBIE MPOXOIST
gepe3 BEepIIHHY Nj, Jjx — KOJINYECTBO BCEX BO3MOXKHBIX KPaTHAHIINX
MapIIPyTOB MEXTy TTapaMH BEpPLIUH Nj U N.

Tak Kak MakCUMaJbHOE KOJMYECTBO CBS3€M MEXIY BCEMU
BepimHaMu rpada pasuo (g-1)(g-2)/2, To HOpMUpPOBaHHAsI OIIEHKA
[EHTPAIBFHOCTH TOCPEIHNYECTBA BEPIIMHBI BBIYHCIIETCS 10 (Hop-
myie [1]:
(13) ¢ (n) = —oh)__.

(9-D(g-2)/2
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LleHTpa bHOCTH TPYIIIBI BEPIIMH MOKHO paccuuraTh mo Qop-
myote [1]:

22?:1[(:5 (n*)=Cg(n; )]
(9-2)*(g-2)
rae Cg(n®) - MakcMMasbHAs! CTENEHD [IEHTPAILHOCTH BEPIIHHBL.
CranmapTU3MpOBaHHas OIEHKA IEHTPAILHOCTH CETH MOYKHO
omnpeaenuth Ha Gopmye [1]:
2 lesmn)-co )]
(9-1)

YacTo mpH ONUCAHUHM CTPYKTYPHBIX CBOWMCTB CETH HCIIOIB3YIOT
HOHSTHUS CXO/ICTBA OTACIBHBIX BEPIIMH. BBIBICHNE TaKNX TTOXOXKHX
MO3UIMIA TTO3BOJIAET CAeNaTh Tpad Oojee MpPOCTHIM, COENUHSS BO-
€IMHO CXOJKHE 10 CBOMM CBOMCTBaM BepIIUHEI. Eciu BepIuHbI N 1
Nj CTPYKTYPHO 3KBUBAJIEHTHBI, TOIJa UX COOTBETCTBYIOLINE CTPOKU
U CTOJIOIBI B MAaTPHUIIE CMEXKHOCTH OyIyT paBHBI MEXILy COOOI.

(14) Cq =

(15) Cg =

4. Bbl4ucneHue napamempoe CJI0XHOU cemu 6
MatLAB

OgHMM W3 pacHpOCTPAaHEHHBIX BHUAOB CIOXKHBIX CETEBBIX
CTPYKTYp SIBJISIIOTCSI COLIMANBbHBIE CETH, OOBEANHEHNS COLUATIbHBIX
MO3UIIMIA JIo/Iel (COIMANbHBIX BEPIIMH M CBsA3EU MEXIy HuMH). B
paMKax COLMalIbHOM CeTH COLMAajbHbIE BEPIIMHBI JENATCS MO pas-
HBIM [IPU3HAKAM U KPUTEPHSM: 10 AOXO/AY, HHTepecam, MecTe pado-
ThI U TaK Aajee.

Paccrinannbple B IPOCTPAHCTBE COLMANIBHBIE CBS3M, OOBEIUHS-
ACh, COOMpAIOTCA B OJHY OOJBIIYIO CIOXHYIO CETb, KOTOpas OXBa-
THIBaE€T OTPOMHOE YMCIIO MHIMBHIOB (HAIpUMEpP, TOPrOBIA B CETH,
TesneOHHAs CBS3b, «BCEMHpHas mayTuHa» Internet, TeneBuaeHue U
JpyTHe).

PaccMoTpuM B KadecTBe MpUMepa CII0KHOM CETEBOM CTPYKTYpPBI
COLMANIBHYIO CEeTh CTyIeHTOB (pakynpTeTa 3koHOMukn HUY BIID -
Mocksa (omHOro M3 KypcoB). McxomHble AaHHBIE — 3TO MaTpPHUIIBI
CMEXHOCTH BepIIMH TpadoB, KOTOPHIMU SIBISAIOTCS PE3yJbTaThI
oIpoca CTYJEHTOB.
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PaccMoTpens! opueHTHpOBaHHBIE Tpadbl, OAMHAKOBOTO pa3Me-
pa— 173x173 — o 9ucity ONMpOIIeHHBIX CTYICHTOB.

CeTb OCTpOEHA CIEAYIOUINM 00pazoM:

1) rpad apyxObI: eciu CTyAEHT A APYXKHUT CO CTyaeHTOM b, To
MIPOBOJIUTCS CTpeNKa Mexay BepmuHamu A u b (puc.1);

2) rpad B3aMMOIOMOIIK: €CIH CTYJACHT A oOparaercs 3a Imo-
MOILIBIO K cTyAeHTy b, To Mexny BepmimHamu A u b npoBoautcs
crpenka (puc.2).

Puc. 2. I'pagh 63aumonomowu
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s BeIYECTIEHUS TapaMeTpoB CeTH Oblila HaIMcaHa MporpaMMa
C WCIOJB30BaHMEM KOMITbIOTepHON cpemsl MatLAB. Ilporpamma
paccunThIBaE€T TaKHMe MapaMeTphl KaKk KOJWYECTBO CBA3eil B rpade,
pa3Mep CeTH W IUIOTHOCTh CETH, CTETEeHb IIEHTPAIbHOCTH W CTaH-
JAPTU3UPOBAHHYIO OIEHKY IEHTPAIFHOCTH KaXKI0TO rpada.

st 3amansbIxX rpadoB qpy>kObI 1 B3ANMOIIOMOIIN OBUTH TTOJTY-
YEeHBI Pe3YIIbTAThI, KOTOPHIE TIPECTaBIEHBI B TabmuIe 1.

Tabauya 1.
I'pa I'pa

Hapavempui spaga dpfofcngz eaaumgnodjwomu
Pa3zmep 173 173
KonndecTBo cBsizeit 629 651
[TnotHOCTB — popmymna(4) 0.0211386 0.0218779
CreneHp HEHTPATBbHOCTH 472 128
- Gopmyna (7)
HopmupoBaHHas cTeneHb
HEHTPaIBLHOCTH - 0.0080 0.0072759
topmymna (8)
HopmupoBaHHas miot-
HOCTh IIEHTPAILHOCTH - 241.3369 243.08
dopmyia (11)
CrannapTuzupoBaHHas
OIIEHKA IIEHTPATBHOCTH 2.3984e-004 5.6071e-004
cetn - popmymna (15)

Taxke ObuIM oOmpeneneHsl HEOOXOAMMbIE WHIWUBHIyalbHbIC
OLIGHOYHBIE KPUTEPHHU AJISl pACCMATPUBAEMBIX CIIOKHBIX CETEH:
I'pad npyxObI:

1) Bzaumnas npyx0a onpenenunack y 185 map;

2) B3anmnas npyxo0a onpenenuiack y 30 Tpoek.
I'pada B3aumonomonu:

1) «AKTUBHBIC TOMOIIHUKI» - CTYICHTBI, aKTHBHO OKa3bIBalO-
IIHE TIOMOIIb — 57 YeI0BEK;

2) MakcuMalbHOE YHCIIO CTYACHTOB, KOTOPHIM ITOMOTAJH «aK-
TUBHBIE TIOMOIIHUKUY - 5;
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3) CryneHt, 4aie BCero OOpaIarolIHiics 3a MmoMomipio — 1
(HOMeEp cTyneHTa 162).
Takum oOpaszoM, pazpaboTaHHAs MTPOrpaMMa SIBISIETCS YHUBEP-
CalIbHOU U MOYKET OIpEEsATh MapaMeTphl CI0KHOM CETH.

5. 3aknroyeHue

B pesynbprare uccieqoBaHUNA MOXKHO CHENATh CIACAYIOIINAE BBI-
BOJIBL:

e OBUIM HCCJIEOBAHBI CIIOKHBIE CETEBBIE CTPYKTYPBI, a TaKXKe
0COOEHHOCTH U XapaKTep B3aUMOACHUCTBHS MEXIY 3JIEMEHTaMH;

® [IPUMEHEHBl MATEMAaTUYECKUE METOJBI [T aHAJIN3A CETEBbBIX
CTPYKTYp U pa3paboTaHa mporpamMma Ui BBIYMCICHUS apaMeTPOB
CIIOJKHBIX CETCH;

® DPAacCMOTPEHBI OCOOCHHOCTH MPUMEHEHUS CETEBBIX CTPYKTYD
Ha MpUMeEPEe COLUATIBHBIX CETEH.

Takum 00pazoM, CIOXKHBIE CETEBbIE CTPYKTYPbl HMEIOT MHOXeE-
CTBO HapaMeTpoB, aHAIN3UPYsI KOTOPbIE MOXKHO eNaTh BBIBOABI 00
MCIIOJIb30BaHUH 3TUX CETEH B Pa3IMYHBIX CUTYaIUSIX.
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Abstract: This article explores the complex network structures and
their main characteristics. Analyzed the possibility oriented and
undirected networks. Investigated complicated network structures
based on social networks.
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