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OLEHKA 9®®EKTUBHOCTU METOLOB KNACCU®UKALIUN COCTOAHUA
TENEKOMMYHUKALIMOHHOW CETHU

B cmamove oyernueaenmcs 3deJ€Kmu6HOCmb PA3IUYHbLX A12OPUMMOE maccud)ukauuu npu pacno3naearHuu co-
CMOsAIHUA meﬂeKO.M.MyHuKaquHHOuy cemu. Ananus aneopummos maccu¢u1<auuu npoeodwzc;z npu nomowu cucmembnvl
ananuza oannvix Weka. Hexoonvim H(l60p0M OAHHbIX AGNANACH OUHAMUKA U3MEHEHUS OYEHOK nokasameineti Kaiecm-
ea meﬂeKOMMyHuKaquHHOuy cemu. Ananus aneopummos maca@ukauuu nokasain, 4mo Haubonee 34)4)€Kmu6HblM

Memooom wzaca@ukauuu A6IAIOMCA He‘LlVPOHHble‘ cemu.

Knrwueswie cnosa: MeileKOMMYHUKAYUOHHAA centy, Memoowl Kﬂaccu¢ukauuu, HelijHHble cemu.

BBepgeHue

IHocTanoBka npodsembl. Bo3pacTaromnue TeMIIbl
WCIIOJIb30BAaHMsI HOBBIX TEXHOJIOTHH MH(OPMAIHOHHOTO
obecrieueHHs] TPUBOMAT K YBEIMYECHUIO KOJINYECTBA
CEpBHUCOB, NPENOCTABIISEMBIX TEIEKOMMYHHKAIMOHHOM
ceThlo. B CBSI3M € 3TUM BBIIBUraroTcsi HOBBIE TpeOOBa-
HUS K Ka4ecTBY oOciyxuBaHus. [lJisi odecriedeHus Tpe-
OyeMOoro kavecTBa OOCTY)KMBaHHS HEOOXOTUMO HE
TOJBKO HMMETh HMH(POPMALMIO O TEKYIIEM COCTOSHUH
CeTH, HO M YMETbh €ro MPOrHO3UPOBaTh. TakuM 00pa3om,
BO3HHKAeT HEOOXOAUMOCTh B pa3pabOTKe HOBBIX METO-
JIOB YIIPABIICHUS TEJIEKOMMYHHKAIIMOHHOH ceThio. Of-
HOM W3 KOMIIOHEHT IOJOOHOW CHUCTEMBI YIIPaBJICHUS
SIBIISIETCS CHCTEMa MOHUTOPYHTA.

CucreMbl MOHUTOPHHTA TEJIEKOMMYHHUKAIIMOHHBIX
ceTeil MPUCYTCTBYIOT HAa PHIHKE YK€ OKOJIO BOCHMHU JIET.
[IpoBeneHHbI aHa M3 MOKa3al, YTO MOAOOHBIE CHUCTe-
MBI CIIOCOOHBI BBIJAThH MOJB30BATENIO0 CTATUCTHKY IO
orpaHMYeHHOMY Ha0Oopy mapamerTpoB ceTH, 0e3 ydera
nx B3auMocBs3u. [loaToMy 11 Ooree MONHOTO aHaIu3a
COCTOSIHHSI CETU B TAKHUE CHUCTEMBI HEOOXOAWMO BKIIIO-
YaTh JAOMOJIHUTEIBHbIE MOTYIH 00pa0OTKH CTaTHCTHYE-
ckoil mH(popMalyy, paboTa KOTOPHIX (POPMaibHO CBO-
JIITCSI K PEIICHUIO 3a/1a4d KJIACCU(PUKAIMU COCTOSHUS
TEJIEKOMM YHUKAIUOHHOM CETH.

Hcnonp3oBaHre MNOAOOHBIX MOIYJEH ITO3BOJUT
OLIEHHUTh, @ TJIABHOE JACT BO3MOXKHOCTH CIIPOTHO3UPO-
BaTh U3MEHEHUE MOKa3aTesell KauecTBa CeTH, C yU4eTOM
B3aMMOBIIMSHHAS ¥ JJOMHUHUPOBAHUSI MH(QOPMAIIMOHHBIX
TIOTOKOB.

CocTosiHUE TEIEeKOMMYHUKAIIMOHHONW CETH Xapak-
TepU3yeTcs ONpe/eIeHHbIM HaOOpOM IoKazaTeneil Kade-
cTBa. AHaIM3 JTUHAMUKH M3MEHEHUS] OCHOBHBIX TOKa3a-
Telnel kKauecTBa paboTHI ceTH (CpemHemnyTeBas 3aJIepiKKa,
JOKUTTEP, KONWYECTBO IIOTEPSHHBIX IIAKETOB, CpeaHee
BpeMsI TIPOCTOSI B OYEPEIU U T.J.) MO3BOJISIET BBIIEIHUTH
HauOoJIee TUIIOBBIE TPEH bl 3THX BelIn4nH. KOHKpeTHBIN
BUJI 3aBHCHUMOCTH ONpEEIsieTCsl TEKYIIUM COCTOSTHHEM
CeTH, B3aWMHBIM BIIMSHHEM pPa3JIMYHBIX IIOKa3aTesen

KauecTBa MEXKJy cOOOH, BHEIIHUMH BO3JCHCTBHAMH U
1.1. Takum 0Opa3oM, BO3MOXKHO IO CTATUCTHYECKH II0-
JIy4eHHOW AWHAMHKE M3MEHEHHUs TOoKa3aTeneil KayecTBa
pacno3HaBaTh M IIPOrHO3UPOBATH COCTOSIHUE CETH.

W3 BpIecka3aHHOTO MOXHO CJIENIaTh BBIBOA, YTO
3aja4a BbIOOpa aJropuT™Ma KiacCu(pHUKalUK sl Pacio-
3HABaHUSl COCTOSHHUS TEIEKOMMYHUKAI[MOHHON CETH
SIBJISIETCSL AKTYAJIbHOIA.

AHaIU3 MOCJIeTHUX HCCJIeAOBaAaHMI M MyOauka-
mmii. {15 pemienns 3amaun KiacCU(pUKAIMNA COCTOSTHUS
TEJIEKOMM yHUKAITUOHHOH CETH CYLIECTBYET MHOKECTBO
pa3HoOOpa3HbIX MOIXOMOB W anropurmoB. Kiaccuue-
CKHE peIIeHUs JaHHOW 3a/la4u pPacCMaTpUBAIOTCS B
TEOpPHUH paclio3HaBaHus 00pa3oB [1].

Pa6otsl [2 — 4] mocBsIeHb! 0aHeCOBCKOM TEOPUH
TOPUHATHS ~ PElICHUH, TPUMEHEHHEM pa3ZeNIONINX
GbYHKIHIA 1 perieHreM BOIPOCOB MPOBEPKH Tumore3. B
pabote [S] moapOOHO PacCMOTPEH METOM MMOTCHITHAIb-
HBIX (hyHKIMHA. B pabore [6] ocoboe BHIMaHKE yIEIeHO
CTaTUCTUYECKOM TEOpUM pacllO3HABAHHUS M METOIY
"0000mmeHHbIH TOpTpeT”. MeTox KOMHUTETOB OIHMCaH
paborte [7]. B pabore [8] B kauecTBe MeTona Kiaccugu-
KallK NPEAJIoKEeH METOJl TPYNIIOBOrO y4era apryMeH-
TOB. AJITOPUTMBI TAKCOHOMHH W aHaJU3a 3HAHWH Tpefi-
craBneHsl B pabore [9]. B pabore [10] mpemioxeHs
JIOTUYECKHE METOJIbl PACIIO3HABAHUS U TTOMCKa 3aBUCH-
MocTell. MHorue paboThl B 00JaCTH TEOPUHU pacIio3Ha-
BaHUA U KIACCH(DUKAIUK CBSI3aHbI C IPUMCHCHUEM HC-
KYCCTBEHHBIX HEHpOHHBIX cereit [11].

IIpoBeneHHbIN aHATU3 MOKa3ajl, YTO CHEKTP METO-
JIOB JIOCTATOYHO IIMPOK, OT KJIACCUYECKOTr0 CTaTHCTUYe-
CKOTO aHajIi3a JIo armapaTta MCKYCCTBEHHBIX HEHPOHHBIX
ceteil. PerieHusi, HalIeHHBIC Pa3TMIHBIME ATTOPUTMAMH,
MOTYT CYIIECTBEHHO OTJIMYAThCs APYr oT npyra. Ilonck
HaWJTY4IIIero pelieHus 3aTpyaHEH OTCYTCTBUEM OOIIEpH-
3HAHHBIX YHUBEPCATbHBIX KPHTEPHEB KayecTBa PEIICHHUH,
no3ToMy Juisi BbliOOpa Haumbonee 3(peKkTHBHOrO MeTona
HCTIONb30BaJIach CHCTEeMa aHanu3a JaHHbIXx Weka. Cucre-
Ma aHaym3a JaHHbIX Weka npencrapiser co0oi Ouommo-
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TEKy MPOrpaMM, PEATU3YIONIMX JUHEHHbIC, KOMOWMHA-
TOPHO-JIOTHYECKUE,  CTATUCTUYECKHE, HEHpOCETEBBIE,
THOPHIHBIC METOMBI MPOTHO3a, KIACCU(UKALINN 1 U3BJIC-
YeHHs 3HAHUN U3 TIPEIEICHTOB, a TalkKe KOJUIEKTUBHbIE
METOJIbI IPOTHO3a U Kiaccudukammu [12].

Heabo HacTosileld padoOThI SIBISIETCS OLIEHKA
3¢ (GEKTUBHOCTH PA3JIMYHBIX AJTOPUTMOB Kiaccuguka-
IIMA COCTOSIHUN TEJIeKOMMYHUKAIIMOHHOW CEeTU TpH
ITOMOII CHCTEMBI aHaIu3a NaHHbIX Weka.

M3noxeHne OCHOBHOro matepuana

Jnst cbopa cratucTHyeckod WH(pOpMANUU O Cco-
CTOSIHUW CETH IIPOBE/ICH HATYPHBIH DKCIIEPUMEHT Ha
0aze obopymoBanus Cisco. ITocTpoeH cerMeHT Teie-
KOMMYHHUKAIIHOHHOH CEeTH, COCTOAIMN U3 5 MapIipyTu-
3aTOPOB U MOAACpKUBaromuii padory 100 abOHEHTOR.
Cerb paboTasia B IITATHOM pexuMe (TMOanepx Ka pabo-
THI cepBepHOH 0a3bl JaHHbBIX, |P-Tenedonun, nekTpoH-
HOTO JIOKyMeHTooOopoTta). B mporecce akcriepumMeHTa
mpu oMot SNMP-kireHTa ¢ Kaxaoro MapupyTu3a-
TOpa CHUMAJIMCh 3HAYEHHMs MoKa3areneil 0a3bl JaHHBIX
MIB [13], mocne 4Yero BBIIOIHSIOCH YCPEIHEHHE, U
orpeieNsiyiack KOPPEeJsLus MEKAY COCTOSHUEM Map-
mIpyTH3aTopa U 00beMoM Tpaduka B CETH.

Ha ocHOBe HakOMJIEHHOW CTaTUCTHYECKOW WH-
(dopManuu BBIIENEHO 6 THIOBBIX 3aKOHOMEpPHOCTEU
W3MEHEHHsI TIOKa3aTeleld KauecTBa TEeIEKOMM yHHKAaIlU-
OHHOM cerH. J[MHaAMUKa M3MEHEHUs] OCHOBHBIX IOKa3a-
TeNlel KauecTBa IPU Pa3JIMUHBIX COCTOSHHSX CETH HO-
CHT BIIOJIHE ONpe/IeNIeHHbIH XapakTep. OCHOBHBIE 3aBH-
CHUMOCTH MHTEPIOIUPYIOTCSI U3BECTHBIMU (hOPMYIIbHBI-
MU COOTHOUICHHUSMHU:

L bi=r, E®=[01 1)

e
y=ax+b, a,beR, D(f)=R, E(f)=R,
(a#0), E(f)={b} (a=0) 2
y=e*, D(f)=R, E(f)=]0;+oc; 3)
y=Inx, D(f)=]0;+ocf, E(f)=R; “4)
y=log,x, a>0, a=zl, D(f)=]0;+o],
E(f)=R; )
rne  D(f) — obmacte omnpexenenus (QyHKUIUH

f:X—>R:X=D(); E(f) -
¢y f:E(f) = {f(x)|x e X} =f(X);

B mporecce cBoero (QyHKIMOHUPOBAHHS Telie-
KOMMYHHKAI[MOHHAs CETh, KaK CIIOKHAs CHUCTEMA, MO-
JKET MPHUOBIBATH B KOHCYHOM MHO)KECTBE CBOUX COCTOS-
Huit S. B KaxJplli KOHKPETHBII MOMEHT BpEMEHHU OHa
HAXOMUTCSI B KOHKPETHOM K-M  COCTOSHUH Sy,

MHOXECTBO 3HAYEHUMU

(k=1,2,...,z). Tekymiee cOCTOSHHE Sy TEICKOMMYHHU-

KaIlHOHHOW CETH OMPENENSIETCS COCTOSHUEM €€ DIIEMEH-
* o,

ToB S ,(i=12,...,m).

KOHI/I‘IECTBCHHO, COCTOSAAHUA

9JIEMEHTOB XapaKTEPU3YIOTCS HAOOPOM 3HAUEHHI TTOKa-
3aTeneit kadectBa Xj, (j=1,2,..,n). dopmanbHO co-

CTOSIHUSI SJIEMEHTOB MOT'YT OBITh IPEJCTABIICHBI B BHJIC
MHOXKECTBA BEKTOPOB 3HAUEHU MOKa3aTeNel KauecTna:

—%k
Sijl = (X1,X9,.Xp) » (6)
roe 1=1,2,...,t — MHOXECTBO BO3MOXHBLIX COCTOSHHMI
3JIEMEHTA.
[Ipu paccMOTpeHHH Ka)JIOro i-ro 3JEeMEHTa CETH

KOHKPCTHOC 3HAUYCHHUC X; ABJIACTCA 3HAYCHUCM HK-
]

*
1MH Yi( S ) €ro COCTOSIHUA.

HpI/I PCUICHUH 3ada4u KJ'IaCCI/I(bI/IKaHI/II/I COCTOSAHUA
CCTHU B 1IICJIOM, 3HAYCHUA MoKa3arejieil KauecTBa ee dJie-
MCHTOB CUHUTAIOTCA U3BCCTHBIMU.

Takum o6pa30M, 3aaa4da KJ'IaCCI/I(l)I/IKaHI/II/I COCTOA-
HUA CE€TU COCTOUT B OINPCACICHUU Ha6opa 3HAYCHUH

* *
yi(S;) mmst kaxgoro smementa S;. ClenoBaTenbHO,

JIaHHAs 3a][ada pelraeTcsi Ha OCHOBE 3a/la4u KiiaccUdu-
Kallii COCTOSIHUSI €€ JJIEMEHTOB M MOXKET OBITH Ipe[-
CTaBJIeHa KaK CHelualbHas 3aJada 3KCTPAIOJALIU
(yHKIMHK, 3aBHCSIIEH OT KOHEYHOI'O YUCIa PasHOTHUII-
HBIX TIEPEMEHHBIX — IPU3HAKOB, W 33/IaHHOW B BHJE
TaOJHIIBI 3HAUYEHUI B KOHEUHOM YHUCJIE TOYEK.
MHOXECTBO 3HAYCHUH KaXXKIOro Mpu3Haka (3Hade-
HUS TIOKa3aTessl KauecTBa) IpezcTraBisiercss GpyHKuuei
OJTHON BEIECTBEHHOM NEpEeMEHHOH, onpeneneHHON Ha
OTpe3Ke YHCIIOBOM OCH M MMeIoleil He Oornee, 4yeM 3a-
JTAHHOE YHUCJIO TOYEK pa3phiBa MEPBOro poja.
WNudopmanmss 0 TEKylleM COCTOSHHH KaXKJOro

sk
sleMeHTa S; 3ajaerca HabOpoM H3 t CTpOK:

£ * * o o
v1(8i1),¥2(Si1)5 -+, ¥ (S;]) 3HaueHui mokaszaTened Ka-
dectBa aj;. Takoil BUA NpejcTaBieHNs NHPOPMALH O

COCTOSIHHHU D3JIEMEHTOB CETU IMO3BOJSIET CHOPMHUPOBATH
MaTpuIly o0y4eHHs T KaXIOro K-ro COCTOSHHS CHC-

TeMbl: T = (yj (S;))-

a4 e Ay
321 322 a2n
(S S] N
aml] am]2 am]n
Ami+,l Amy+1,2 - qmy+ln
Am+21  Am+2,2 -+ Amy+2n
1 > 1 5 1 ,
SZ ) (7)
am21 am22 am2n
Am_+1,1  qmy_+1,2 Am_;+1,n
Amp_+2,1  qmp_+2,2 Am_1+2,n c S
-
Aml Am2 Amn
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TakuM obpa3oM, ULl pelIeHus 3a1auu Kiaccudu-
KaI[Md COCTOSIHUS SJIEMEHTA TEeeKOMMYHHKAI[MOHHOM
ceTH Ha OCHOBe TaOmuisl oOyueHus T, TpeOyercs

BBIOpaTh aJrOpUTM, KOTOPBIH HA MEpBOM JTare o Ha-
Oopy mokazaTesiell KauectBa OyIeT KOPPEKTHO OIpee-
JISITh KJIACC — COCTOSIHUE DJIEMEHTa CETH; a Ha BTOPOM
JTare — COCTOSHME BCEeW CEeTH, HAa OCHOBaHMHM Habopa
COCTOSIHHH €€ 3JIEMEHTOB.

B mporiecce paboTHI TeNEKOMM YHUKAIIMOHHOM ce-
TH TIOKA3aTeH KauecTBa MPUHUMAIOT 3HAYCHUsI, Xapak-
TEpU3YIOIINE TEKYyIlee COCTOsHME ceTh. [Ipu n3MeHe-
HHUH COCTOSTHHSI CETH HauOoJee YyBCTBUTENBHBIE K MPH-
YHHE U3MEHEHHs] COCTOSIHHUS MOKa3aTesl KayecTBa OT-
XOMAT OT YCTOSIBIIUXCSI 3HAYSHUH COINIacHO CBOEH Iu-
HaMmHKe. 3a/iaua ajaroputMa Kiaccu(UKaluyd COCTOUT B
pacIio3HaBaHWUU MOJIOOHBIX CHUTYAIHH.

Ha Bxox anroputma kiaccu(UKaIMu ITOCTYNAIOT
3HAYEHMsI BCEX IOKa3aTeNied KauecTBa, a Pe3ybTaToM
ero paboThI SBJSIETCSI paclio3HaBaHUE, KaKOW M3 ITOKa-
3aresyiei KauecTBa JUHAMUYECKH U3MEHSIETCSL.

Paccmotpeno 6osee 60 anropuTMOB KitaccHU(pHKa-
. Onenka 3QQeKTUBHOCTH pabOThl aJTOPUTMOB
MIPOU3BOJIMIIACH IO BEPOSITHOCTH IPABHIBHOTO PAaCIIO-
3HABaHUS COCTOSHUS TEIIEKOMMYHUKAIIMOHHON CETH.

Pe3ynpraThl  MIPOBENEHHOTO  BBIYUCIUTENHLHOTO
SKCIIEPUMEHTa M aHaJIU3 JIMUTepaTyphbl MOKa3ajiH, 4TO
HauOoubIIeH A(QEKTUBHOCTBIO NMPU PEUICHUH 3aJadyu
Kinaccu(UKalMy COCTOSHUS TeJIEeKOMMYHHKAIMOHHOM
ceTH 00JTafaroT CICTYIONIHE aropUTMBI (puc. 1):

Puc. 1. PesynbraTel pabotsl Hanbosnee 3pexkTHBHBIX
QITOPUTMOB KJIacCH()MKAIINU TIPH PACIIO3HABAHUU
COCTOSIHHS TEJIEKOMM YHUKAIIMOHHOH CeTH

e MHOTOCJIONHBIH NEPCENTPOH;

e HelipoceTh ¢ paaualbHBIMKU 0a3UCHBIMH (DYHK-
LUSIMU;

® METO]] OTIOPHBIX BEKTOPOB;

e Metoj "OmKaiiero cocena';

® HauBHO-0aleCOBCKUI ITOIXO;

e randomForest;

e anroputm C4.8;

e MeroJ 0aiieCOBCKHX CeTel;

e amroputMm OneR;

e adaBoost.

OpHaKO ClIeAYeT OTMETUTD Y KaXKIO0ro U3 METOZIOB
CBOM OCOOEHHOCTH NMPUMEHEHHS U HEOCTATKU.

AdaBoost [14]

CKJIOHHOCTh K MepeoOydeHUI0 NMPU HAJTUYUH 3HA-
YHUTENHLHOTO YPOBHS [IyMa B JAHHBIX.

TpeboBaHue AOCTATOUYHO UIMHHBIX OOYYarONIMX
BBIOOPOK.

Auaropum OneR [15]

HeBo3moxHOCTh TIpsIMOIT  00pabOTKK HENpephIB-
HBIX TIEPEMEHHBIX, JaHHbIE HEOOXOAUMO MPeoOpa3oBbI-
BaTh B TUCKPETHBIN BH[, YTO MPHBOIHUT K IIOTEPE 3aKO-
HOMEpPHOCTEH.

MeTon O6aiiecoBckux ceteii [16]

BerunciurenbHas CI0KHOCTb.

[Tpu momeITKE yuecTh OOJbIIOE KOINYECTBO 3aBH-
CHUMOCTEH MEXIy MEePEMCHHBIMH, OIICHKH YCIOBHBIX
BEPOATHOCTEH MpUOOpPETaoT OOJbIIYI0 IUCIEPCHIO,
TakuM 00pa3oM, OLEHKU MapaMeTpoB CTAHOBSTCS He-
JIOCTOBEPHBIMH, YTO B MTOr€ MPUBOAUT K YXYIICHHIO
Ka4yecTBa KiacCH(UKAINH.

OpHEeHTHPOBAaHHOCTh Ha OOy4Yalolye MaHHBIE W3-
3a OOJBLIOrO KOJWYECTBA MAapaMeTPOB, YTO MPUBOAMT K
XOpOUIMM pe3yNibTaTaM KIacCU(pHKau Ha 00ydaro-
HIMX JaHHBIX U HEYJIOBICTBOPUTENBHBIM pe3yabTaTam
Ha TECTOBBIX JIAaHHBIX, T.€. MOJIENb OIMCHIBAET HE 00-
M€ 3aKOHOMEPHOCTH B CTPYKTYpE NIaHHBIX, a CKOpee
Ha0Op YacTHBIX CydaeB B oOydaronieii BEIOOpKe.

Auaroputm C4.8 [17]

MeienHasi pabota Ha CBEPXOOJBIIMX M 3alIyM-
JICHHBIX Ha0Opax JaHHBIX.

RandomForest [18]

[ocTpoeHHast MozieNb 3aHUMAET OOJIBIIOE KOITHYe-
CTBO MIAMSTH.

CKJIOHHOCTb K Iepe00yUeHHIO.

HecnocoOGHOCTE K 9KCTpaTONIUH.

HausHo-0aliecoBckuii moaxox [19]

HeB0o3MOXXHOCTh HETIOCPEACTBEHHOW 00pabOTKH
HETIPEPHIBHBIX TIEPEMEHHBIX — HEOOXOMUMO HX Mpeod-
pa3oBaHHe K HMHTEPBAJBHOW IIKajie, YTOObI aTpUOYTHI
ObUTH JTUCKPETHBIMH, OIHAKO MOJ00HBIC Mpeodpa3oBa-
HUS IPUBOJIAT K MOTEPE 3HAYMMBIX 3aKOHOMEPHOCTEH.

BiusHre Ha pe3ynbraT KiIacCH(UKAIMU TOJIBKO
WH/IMBUIYAbHBIX 3HAYCHHUA BXOMHBIX MEPEMEHHBIX,
KOMOMHHUPOBAaHHOE BJIMSHHUE Map WIA TPOEK 3HAYCHHI
pa3HbIX aTpUOYTOB HE YYUTHIBAETCS.

MeTtopn "oamxaiimero cocena' [20]

CioxxHOCTB BBIOOpa Mephl "0au30cTH" (METPHUKH).
OT naHHOM Mepbl TJIaBHBIM 00pa3oM 3aBHCHT 00BEM
MHOYECTBA 3aITHCeH, KOTOPbIE HY)KHO XPAHHUThH B MaMs-
TH U1 JOCTHIKEHHS YIOBJIETBOPUTENBHON Kiaccupu-
KallK WM [TPOTHO3a.

HeobxonumocTs monHoro nepebopa oOydaroreit
BBIOOPKH NPU pacrio3HABaHUM, CJEJCTBUE 3TOIO — BBI-
YHUCIIUTEIbHAS TPYIOEMKOCTb.

MeTton onopHBIX BEeKTOpPOB [21]

Jis knaccuuKanuy MCHONB3YeTcsl He BCE MHO-
JKECTBO 00pa3IoB, a JIMIIb UX HeOONbIIas 4acTb, KOTO-
past HaXOJJUTCS Ha TPaHMIIAX.
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BbiBogbl

Ilpu momomm cucrembl aHanm3a JaHHBIX Weka
MPOU3BE/IEH aHAIN3 AITOPUTMOB KIaCCHOUKALUKA TPU
pacno3HaBaHUU COCTOSIHUSI — TEIEKOMMYHUKAIMOHHOW
ceru. Onenka 3(pQeKTHBHOCTH pabOThI MPOM3BOIIIACH
10 BEPOSITHOCTH MPABWIILHOTO pacro3HaBaHus. PaccMor-
peHo Gonee 60 amroputMoB. McxomHbIM HaOOpOM JaH-
HBIX SIBJSUIACH MHAMHKA M3MEHEHHMs IoKa3arelnei Kade-
CTBa TEJIEKOMMYHHKAIIMOHHOM CETH. AHAIIM3 TOY4EeHHBIX
PE3yNIBTATOB M JIUTEPATYpbl MOKA3alM, YTO HAITYYIIAM
00pa3oM TIpH pacro3HaBaHUM COCTOSHUSI TEJIEKOMMYHH-
KallMOHHOM CeTH ce0sl MPOSIBUII MHOTOCIIOWHBIN TTepcert-
TPOH W HEWpOHHAs CETh C PpaJUabHBIMU Oa3MCHBIMHU
¢yakmsmMu [11], KoTopble OTHOCATCS K KIlacCy HEHpOH-
HBIX ceTeil. [103TOMy MOXXHO cenaTh BBIBOJA O TOM, HC-
TIOJIb30BaHUE HEWPOHHBIX CETed MNpU pelIeHUH 3aaqd
KIacCH(HUKAIMK  COCTOSHHSI — TEJIEKOMMYHHKAIIMOHHOM
CeTH SIBISIETCS OHUM M3 HauOolee 3(p(EeKTHBHBIX METo-
JoB. TToaTOMY MepCreKTHBBI JATBHEUIINX HCCIEI0BAHUI
B 9TOM HAIIPaBJICHHH CBS3aHBI, B TIEPBYIO O4epe/lb, C BbI-
OOpoM THIa HEWPOHHOM CETH, M HA OCHOBE 3TOT'O C TIPOBE-
JieHreM Ooliee ETATbHBIX MOJEIBHBIX IKCIIEPHUMEHTOB.
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Penensenr: n-p TexH. Hayk, nou. A.B. Jlememko, XapbkoB-
CKMHl HAIMOHAIBHBIH  YHUBEPCHUTET  PaJHOdIEKTPOHUKH,
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OL|IHKA E®QEKTUBHOCTI METOAIB KNACU®IKALIT CTAHIB TENIEKOMYHIKALINHOI MEPEXI
O.C. Bucouwnna, C.I. [lImarkoB, A.M. Canman

B cmammi oyinoemucs epexmugnicmov pizHux aneopummie kiacugixayii npu po3nizHasanti cmany meneKoMyHiKayiiuHoi
mepedici. Ananiz aneopummis Knacugixayii npoeoouscsi 3a 0onomoeolo cucmemu ananizy oanux Weka. Bxionum nabopom danux
6yna ounamika 3MiHU OYIHOK NOKA3HUKI@ AKOCHI meneKoMyHIKayiinoi mepeoici. Ananiz aneopummie kiacugixayii nokasas, wo
Haubinbw epexmusHUM Memooom Kiacugixayii € Hetiponni mepeici.

Knrouogi cnosa: menexomynixayitina mepesica, memoou kiacugixayii, Hetiponni mepexici.

CLASSIFICATION METHODS EFFICIENCY ESTIMATION OF THE TELECOMMUNICATIONS NETWORK
0.S. Vysochyna, S.I. Shmatkov, A.M. Salman

In the present paper efficiency of different classification algorithms is estimated at recognition of the telecommunications
network state. The analysis of classification algorithms was carried out by means of the Weka data analysis system. The initial
data set was a dynamics of quality metrics estimations change of the telecommunications network. The analysis of classification
algorithms showed that the most effective method of classification is neural network.

Keywords: telecommunication network, methods of classification, networks of neurons.
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