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JkxoHomuka, Cratucrtuka u Undopmartuka

1. Beenenune

B COBpeMEHHBIX CETAX YCIOBHBIM YIPABIAIONHM Y3/I0M 5B~
NSETCs y3en-HHHLHaTop nepeaaun aauneix. [ 1] Ha ocnose onpe-
JICNICHHBIX MPOTOKOJIOB OH (POPMHUPYET KaHal nepejiadH AaHHbIX,
M OH K€ CJICJUT 3a UX I0CTABKOH (€C/IH Takas BO3MOYKHOCTB Npe-
JlycMoTpeHa npotokoiom). OnHako Hanuyuue 3a/1ad, B KOTOPBIX
HEOOXO0/IMMA HE TONIBKO Nepesiaya, HO M KOHTPOIIb 32 MONy4eHH-
€M JIaHHBIX, HE TIO3BOJISET HCKIIOUHTE YIPaBIAIOIINH y3eil U3
YHCia 3aeHCTBOBAHHBIX B nepefade coennenuii. Torza uto0sl
COKPATHTh KOJNHYECTBO CEPBHCHOTO Tpaduka HEOOXOAMMO CO-
KpaTtuTh 4YacTh (hyHKUMIT y37a KOHTPONS, OCTABHB €My camoe
HEoDX0IMMOE.

2. CoBpemennasn npodjemMarnka

3anayy 0CBOOOXK/ICHHS OCHOBHOIO YNPaBJsOLIEro y3jia ot
YacTH CEPBUCHBIX (DYHKIMIT MOXKHO paccMaTpHBaTh Kak KOMII-
JIEKCHBII MOAXO0/, COCTOSLHI U3 BbIABICHUA B oObeMe nmoauu-
HEHHBIX Y3JI0B, TOYCK, SIBAAIOMHMHCA TPAHCIIOPTHLIMH y31aMH
JUTsi GOTBILIOrO KOMHYECTBA MAPLLIPYTOB, H METOAA PACCMOTPEHHUA
00OHapyKEHHBIX Y3/I0B KaK MOTEHIMANbHBIX KaH/IMI4TOB HA Jie-
JIETHPOBAHHS HM YACTH TPAHCHOPTHBIX (DYHKIMIA

B kauecTBe MCXOAHOTO COCTOSHHS NPUHUMAETCS, YTO CETh
HMEET OTKPBLITYI0 HH(PACTPYKTYypy Kak Ha (DH3IHYECKOM YPOB-
ne (noapaszymesaercs cereBas mozens OSI (anrn. open systems
interconnection basic reference model — Ga3oBas 3ranonHas Mo-
JIeJTh B3aHMOJIEHCTBHS OTKPBITBIX cHeTeM, cokp. OMBOC; 1978 1)
// URL: http://ru.wikipedia.org/wiki/CereBas_moznens_OSI (nara
obpamenns: 21.03.2014).) (konuuecTBO Y3/10B B CETH HENOCTO-
AHHO M MOYKET M3MEHSATBCA OT HYJIA JI0 HEKOTOPOro 3HadeHus N),
TaK W KaHAJILHOM YPOBHE — CETh MOMKET COCTOATH U3 HECKOIBKHX
CErMEHTOB C pasHbIMuU Tononorusmu. Hanpumep, couerars B cebe
TPATHIHOHHYIO JIOKATBHYIO BbIMHCIHTEIBHYIO CETh Ha OCHOBE
nportokonos TCP/IP u uepe3 nuno3bl ObITh COIHHEHHON € Cer-
MEHTOM MOOHIIBHOH CETH WITH C CErMEHTOM POH3BOACTBEHHOM
JIMHHH, COCTOALICH M3 Y3KOCIEIHATH3HPOBAHHbBIX YCTPOHCTB. [2]

TakKke NPHHHUMAIOTCS HCXO/IHBIC YCIIOBHS, TPH KOTOPhIX MpH-
CYTCTBHE QIMHHUCTPATOPA CETH HA MOCTOSHHON OCHOBE HEBO3-
MOKHO, KaK ¥ HeBO3MOKHA NPE/IBAPHTEIBbHAS OIICHKA COCTOSHHSA
pasHbIX cerMeHToB ceTd. CTPyKTypHas cXema 3Toro rpouecca
npeacTaBieHa Ha pucynke 1.

B njeanbHbIX yCIOBHSX MapaMeTpbl CETH 3apaHee HM3BEeCT-
HBL. DTO, KaK NPaBHJIO, JaHHbIE O CKOPOCTHBIX XapaKTepHCTHKaX
ceTH (KOMIBIOTEPHBIE CETH), HIIH JaHHbie 00 obopyrosanuu. Ho
pa3BHTHE CETEeH Pa3sHOr0 HA3HAYEHWsA PAHO WIIM MO3IHO NpHBeE-
JIET K CHTYAL[HH, KOIZIa BO3HHKHET HeOOX0AMMOCTh, KOMOHHHPYS
CeTH pasHbIX (HM3HYECKHX YCJIOBHH W TOMONOrHH MPOM3BECTH
nepeady AaHHBIX. B TakHX yCHOBHAX HE CIEAYET PaCCHHThI-
BATh, YTO JAHHBIC O COCTOSHHH CeTH OyayT 3apaHee W3BECTHbL.
W mapuipyTH3atopy NpHAETCS NPOKJAAbIBaTh MApHIPYT, MMes
B HAJIMYHH TOJIBKO caM KaHasl cBA3W. Ele oiHUM OrpaHHyeHH-
eM SIBAAETCS OTCYTCTBHE aJMHHHCTPATOpa, CHOcoBHOro 3anath
napameTphsl pabotsl u opranm3auuu. Torna ceru Tpebyercs ca-
MOOpraHm3alusi B yCIOBHAX HeonpeneaenHocTH. M neobxonn-
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Puc. 1. Cmpyxmypnas cxema npoyecca pandiCuposanus yanos

MBIMH KPHTEPHAMH, ONPE/IeIAI0NHMH
KauecTBO y3/ia OylyT Takne KpHTCPHH,
KOTOpbI€ BO3MOXKHO OLCHHTL H H3ME-
PHTb.

He menee BakHO# 3ajaueii ABIs-
eTCs CaMOOpraHM3aims CeTH, Korja
y4acTHE KOMAHIHOTO Y3J1a HEBO3MOK-
Ho. Cxema paboThl anropuT™a npej-
CTaBJ/IeHa Ha PHCYHKE 2.

3. Mertoa pan/kHpoBaHus
HCIIOJIB3YEMbIX Y3JI0B CeTeBOi
CTPYKTYPBI

Ha srane BeiABICHHA MOTCHIHAb-
HBIX MPOMEKYTOYHBIX TPAHCIOPTHBIX
y3JI0B CTOMT OOpaTHTh CHHUMaHHE Ha
METO/IHKY ONpE/IC/IeHHs TaK Ha3biBae-
MBIX «MAJIBIX MHPOBY.

BeiGop rosoBHOro y3na onpejie-
JICHHOTO CErMCHTA CETH SABAACTCA OC-
HOBHO#H MpOOIEMOH Ul aJiropHT™Ma,
OTBEYAIOUIET0 3a MOCTPOCHHE Maplil-
pyTa. Beienenne HeoOXoauMoro ysia
Ha TMEPBOHAYAIBLHOM JTane rnocjie
HWHHLHALHH CETH CJIeAyeT MpPOU3BO-
JUTh IO PEe3y/ibTaTaM HAKOIUICHHON
CTaTHCTHKH.
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Mnuimann3auus MapiipyTH3aTopa, NepBHYHOE
¢ HAKOILICHHE CTATHCTHKH

OBnapyxeHHe y3/10B, HaCTO MOBTOPSIOMIMXCH B
PaHHMX MapuipyTax

Jleneruposanue Ha y3Ibi-NOCPeHUKA ¢
MapuIpyTH3AIHH B 001aCTH MHOKECTBA, K
KOTOPOMY OTHOCHTCA Y3e/1-NOCPeHNK

* PaGota B yCTAHOBJICHHOM PEXKHME

Ecrb uamenenns B cetn?

Jla

3 P

v
( Koneu )

Puc. 2. Cxema pa6omul arzopumma camoopeanusayuu cemu

Korta cetb uHMIMMpOBaHa,
HEOOXOAMMBIX [JaHHBIX JUIA a2
HOI MapipyTH3alMH elle He codpd
HO. [ToaTOMy B naHHOM ciiydae ce
OnMpaeTcs HCKIIOYHTENBLHO Ha CBOK
crpykrypy. Ilpn 210M BCe y3i1bl HMe-
10T ucmopuyeckuit panz 1 (S =

Jansueitmas  paGora  ceres
CTPYKTYPhl B 3aBHCHMOCTH OT B
OpaHHOro nporToxona HopMUpYeT K
YaJbHYI0 Tabnmuily MapuipyTH3a
[Tpu HTOM, MOCKOIBKY HE OIHH W3 V3:
JI0B elie He ObiT HA3HAYEH Y3JIOM T10
PEIHUKOM, TO Y BCEX Y3JI0B Ha MepE
HauaJlbHOM 23Tane Pane nocpeonua
PaBeH HYIIIO (Qnocp = 0)-

Cnenyer pasnuuarb Paue ucmo-
puueckou oyenku v Pane nocpeouu-
Ka. PaHr MCTOPHYECKOW ONEHKH
Ka3bIBACT HACKOIBKO Y3€ll XOp
cebs TPOSIBHIT B MPOLIJIBIX HH30/A)
paboThl B COCTABE CETH MPH ITOM,
BaYKHO ObUI JIM OH Y3JI0M-TIOCPEl
KOM HIIH 00BIMHBIM y31n0M. Hexoas
TOTO, 4TO HEKOTOPBIE MPOTOKOIbI
10T BO3MOKHOCTB COXPaHATH TabuH
MapuIpyTH3alMH Ha BPEMA BBIKIIQ
YCHHS TMHTAHWSA, B MOMCHT WHHINE:
AW3ALMA CCTH Y3e1 MoayHaeT panr |

T.€. OH AKTHUBECH H rOTOB INPHHUMATS ¥
I

OGHOB/ICHHE MApUIPYTOB € YHCTOM HIMEHEHHIE
B CETH
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Puc. 3. Mooeas oyenxu mapupyma

nepenasars qaHuble. Eciu ke qaHHbli
y3en (hpUrypupyeT B COXpaHCHHOI pa-
Hee Tab/MIEe MAPIIPYTH3AINH, HO HA
| HOBOM 7Tare paboThl CeTH OH HE J0-
| CTYTIEH, TO €My NPHCBAHMBACTCs paHr
0, 1 npu nocneayoneM 0OHOBICHHH
- Ta0JIMIIBI MApLIPYTH3ALMH 3TOT y3el B
NOCTPOCHHH MapUIPYTOB HE HCHOJIb-
3yerTcs.

Tononorns HMCKYCCTBEHHOH He#-
POHHOIH CEeTH, MCHONb3yeMas B MO-
JIeTH OLICHKH MapuipyTa 4epes3 yseln,
COCTOMT M3 MATH MIEMEHTOB Ha BXOJE
1 U3 OZIHOTO 3JIeMeHTa Ha Bbixoae. Ha
PHCYHKE 3 NpHBEACHAa MOJENb C JC-
[ONb30BAHHEM O0y4aeMOH HCHpOH-
Hoi ceTH. [TapameTpel x,, x5, X3, Xy, Xs,
3aBHCAT OT OLICHUBACMOTO CErMEHTa
cetH. OHM 00A3aTENBHO YUHTHIBAIOT H
(PH3NIECKYIO COCTABIAIOLLYIO, H THITbI
10/1b30BATCIBCKHX JIAHHBIX, H HCTO-
PHIO HCHONB30BAHUS (HANCIKHOCTH).

B kauectBe mepBoii mnepemeH-
HOM X |,NIpE/IAraeTcs HCIONIbL30BaTh
3arpY’KCHHOCTh  BBIOPAHHBIX  alb-
TCPHATHBHBIX  MaplIPYTOB, B3ATHIX
B NPOMEKYTKE OT Y3/1a-MOCPeHHKA
JI0 KOHEYHOro ysna-nonmyyarens. Mx
OLEHKY CJIClyeT MPOH3BOIHTE C yue-
MPOIMYCKHOH CrMOCOOGHOCTH H 3a-
enHocTH Kanaia. CooTHOUEeHHE
i BBIYHCJICHHUS HMEET BH/L:

S(1+P
grullnEl o iy

Qr — olleHka MapupyTa;
S — MaKCHMaJIbHAA CKOPOCTh Cpe-
b1 NIEPE/Iaut HA MPOMEXKYTKE;
P —nocrosHHas  3arpyKeHHOCTH
KaHa/a B I0JIAX MPOICHTOB;
C — cpeauss CKOPOCTH Nepejiavy Ha
Kauasne.

Creayioumii mapamerp x,, KOTO-
phiif OblT BBIOpAaH Ui OLCHHBAHUA
IPCVIOKEHHOTO CEPMEHTA — 3TO CO-
0 MOTEPAHHBIX  MAKETOB
ipH nepesade K o01eMy KOJIHYECTBY
jaketoB. CeTH €O  CTONMPOLCHTHOMH
POBOAMMOCTL penaku. Yauie Bcero
000 M3 CErMEHTOB CETH HMEET OIl-
PEACTICHHBIH NPOLCHT MOTEPSHHBIX
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naketoB. [Tpuuem npH KakaOM LHKIE
nepeaade  KOMMYECTBO MOTEPSHHBIX
MaKeTOB MOKeT MeHaTsed. s Toro
4T0OB! OLEHUTHL PaboTy CErMeHTa clie-
JIyeT NpOBECTH aHanH3 MoTeph MpH
ero padore. VcxoznHbie AaHHbIC VIS
AHATH3a MOYKHO MOJTYHYHTh, UCTIOb3Ys
aHaausaTop TpapMka, NMporpaMMHbIi
MPOAYKT JUIsl HAKOIUICHUS M CTATHC-
THueckoi obOpaborky Tpaduka Ha 3a-
nanHoM cermenTe. CaMbie H3BECTHBIE
NPOrpaMMHbIC TPOAYKTEI B JAaHHOI
obmactn — Wireshark, tcpdump.

Tpetheii nepeMeHHoi X3 ABaseTCs
BpEMEHHas XapakTepHcTHka. Bpemen-
HBIC 3aTpaThl Ha Nepejlaqy naKera JaH-
HBIX ABJIAKOTCH OJHUM H3 CAMBIX MO-
Kasare/bHbIX. JlaHHBIE O BpEeMEHHBIX
napaMeTpax TpOXOKICHHS MaKeTOB
ABISIIOTCS YaCThIO CETEBBIX MPOTOKO-
JIOB M JUISL UX TOYYEHHS JIOCTATOMHO
HCIOIb30BaTh yXKE YMOMHHABIIMECH
BBIIIE MPOrPaMMHBIC KOMIUICKCHI —
Wireshark, tcpdump.

YersepToii XapaKTepHCTHKOH Xy
Npe/UIaraeTes CUMTaTh HAIHYHE «ar-
peccuBHOro (hakTopa» B CerMexre.
B cOBpeMEHHBIX YCIOBHAX HAIHYHE
arpeccusHoro ¢axropa obperaer Bce
Gonbiee 3naucHue. [Toatomy, no Mue-
HHIO ABTOPOB, JUTS YCTICHIHOTO [pHUMe-
HCHHA aJanTHBHOH MAapIlupyTH3AIHK
HEOOXOIMMO  YUHTBIBATH  HAIN4YHE
«arpeccusHoro gakropay. [Tox arpec-
CHBHBIM (DAKTOPOM ClICYeT MOHUMATH
moBoe NpOTHBOACHCTBHE MpOLECCY
nepeaun  JaHHbIX M [PeNATCTBHE
HopmasnbHOM pabore cetn. Ilpouecc
OLEHKH  «arpeccuBHOro Qakropa»
CIIOKEH, TAK KAK MOYTH HE HMEET YHC-
JICHHBIX TIOKa3aTeNeH, MPUTOAHBIX Ui
pacuetoB. [Toatomy juis oueHkn cer-
MEHTa C HAJHYHEM B HEM AKTHBHOIO
MPOTHBONACHCTBHS Npe/UIaraeTcs npH-
MEHSATh annapar HeueTKoH JOrHKH. [3]
ITO MO3BOJINT OLEHUTH JIOCTYIHYIO
UIMPHHY KaHaja Juls fepesiadn pas-
HBIX THTIOB JAHHBIX.

IMocnenneii nepemMeHHO X5, He-
00XOZMMOI JUTA NPHHATHA PELLICHHS,
CJIEJIYET CUMTATh OMNBIT HCIOIL30Ba-
HHSI KaHasl B MPOLUTBIH HMKIBI nepe-
naun ganueiX. Onbit paboTel Bhije-
JICHHOI'O CErMEHTAa MOXKET OKa3aTh Cy-
IIECTBEHHOE BO3/ICHCTBHE HA OLEHKY
Bcero cermenta. Tak, wHpopmams
0 MPONUIBIX IHKIAX HCMOMb30BaHHS
CErMeHTa HeceT B cebe nAaHHbIe O He-
MoCpe/ICTReHHOH pabore.

JkoHomuka, Cratuctuka u UHcopmatuka

B kauectBe Takoi mnepemMeHHOI
MOKET BBICTYNATh YHC/ICHHBIH MOKa-
3aTesib, 3aBUCAINMH OT KOJMMECTBa
Y3JI0B B CErMEHTE, KOJIHYECTBA Mpe-
JUBITYIHX [HKJIOB M KOJINYECTBA OTKa-
30B. Dopmyna uMeeT BHL:

0= NxP @)
q
rae O — uuCIeHHBI NoKa3aTenb Ha-
JICIKHOCTH KaHasa;
N — 9MCII0 Y3710B B BBIACICHHOM
CErMeHTe;
P — KOMHYECTBO MPEAbILYIHX
[HKJIOB;
q — KOIM4ECTBO OTKAa30B B Mpe-
ABIAYHIMX IHKNAXx.

Bce BXOAHBIC M BBIXOAHBIC [aH-
HBIE MMEIOT YHCJICHHBIC 3HAYCHMS,
CJICN0BATEILHO, HEOOXOAMMOCTHE B
KOJIHPOBAHUH BXOJHBIX H BBIXOIHBIX
napamMeTpoB OTCyTCTBYeT. Tem He me-
HEE, BEIHYHHBI ObLIH BHIOpaHBl 110
npuHunny obecricicHusi  HanboIL-
IIET0 KOIHYECTBa (DAKTOPOB, BIMAIO-
X HA paboTOCnoCOOHOCTL KaHasa
CBA3H B YCIOBHAX €r0 MHTCHCHBHOIO
HCIIONBL30BAHMS, 1109TOMY BXOAHBIC H
BBLIXOJIHBIC [EPEMEHHBIC BIOJIHE MO-
IYT HUMCTh Pa3sHOPOAHBIC 3HAYCHMUA.
Tak kak Mojenb ONMHCHIBAET pasHbie
XApaKTCPHCTHKH, TO M PE3yAbTAThI
€€ paboThl HE JOKHBI 3aBHCETh OT
NpPHMEHACMBIX AaHHbIX. [Toyromy s
NOBLIIECHUA PPEKTHBHOCTH MOJEIH
CIICAYEeT NPHBECTH nNpeaodpaboTky
JAQHHBIX, NPUBOAAINYIO HX K CAHHOMY
maciurady.

4. lMpumep o0paboTKH cerMenTa
CeTeBOH CTPYKTYPbI

Ilpumep  obpaboTku  cermeHTa
CETEBOH CTPYKTYPhI IS BbIACIHECHHS
Y3J10B IOCPE/IHHKOB NPHBEICH HA PH-
cynke 4. Beibopka B3sTa 114 cermMenTa
13 CTa NIPOH3BOIbHBIX Y3108 00BIMHOMN
noKanbHOH cetn. OBpaborka npous-
BCACHA C TMOMOIUIBIO [POrPaMMHOI0
nponykra Statistika Neural Networks
1 cobcrBenHoro makpoca Microsoft
Excel.

Mcxonst M3 MonyucHHBIX J@HHBIX,
MOHO FOBOPHTB O CYIIECTBOBAHHH B
CETH Y3108, CIOCOOHBIX B3ATH Ha cebs
3a/1a49H JIOKAJIBHOTO Y3J1a-IMOCPEIHHKA.
Jlaunbie y37bl COOTBETCTBYIOT NHKaM
BBILLIE CPE/IHETO 3HAUCHHS HA PHCYHKE
5 (Bbine NyHKTHPHON JuHuK). Takum
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Puc. 4. Buioenenue yanoe nocpednuxos
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Puc. 5. Pesynnmam xoneunozo oyenusanus 6BIOpANHbIX YI06

obpasom, Mbl HaGIOn@eM, 4TO 5 Y3108
COOTBETCTBYIOT ITOMY KPHTEPHIO, YTO
Jlaxe M30bITOYHO JUIS JIAHHOTO cer-
MECHTA M3 CTa y3/I0B.

5. 3akmouenue

3anaua sriGopa y3na MapuipyTisa-
LHH ABASCTCA NMEPBLIM [IArOM JUIS -
TOpHTMA, OOECHEYHBAIONICIO THOKHI
TMOAXO0A K COCTABICHHIO MapLIPYTOB B
YCIOBHAX GhICTpOMeEHsIOLelics CHTy-
AlnH B MPOLECCE NePeiau AaHHbIX.
CeTH, B KOTOPBIX y4acTBYIOT y3iibl
PasHOl BBLIYHCANTENBHON MONIHOCTH
M PasHOro MPHKIAAHOIO 3HAYEHHS
YKe ABIOTCA 00bIMHBIM ienoMm. [To-
ITOMY PEUICHHE 3a/1a4H YIIPaBICHUS U
MapuIpyTH3ALMK JIOJDKHO ONMUPAThCst
Ha (aKTOPHI YYUTHIBAIONINE CBOHCTBA
TaKHUX CeTeit.

Takum obpasom, npeanoxkennsiii
METOA ABAACTCS OJHWM M3 BapHaH-
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TOB NPHMEHEHHS CMOCOOOB OHEHKH
NS pelCHUA 3a7a4u ONTHMH3ALHH
Nepe/layi  3HAYUTENLHOro 00hEMa
JIAHHBIX B IO0ANBHBIX BBIYHCIIH-
TEbHEIX ceTaX. B pesynprare nony-
HACM YBEIHYCHHE CKOPOCTH Mepea-
YH JIAHHBIX M TOBBIIICHHE OTKA30-
YCTOHYMBOCTH CHCTEM Mnepeaaun B
LETOM.
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