Po3ais 11. InTepmepexi
11.1. IP-mepexi i TCP/IP-mepexi

[IpakTH4HO BCl MEPEKI € HA ChOTOAHI CKIIAJEHUMH, TOOTO
MICTATh y cO01 ACKIIbKA MEPEXK, KOKHA 3 SIKUX MOXKE MPaLOBATH
HA OCHOBI BJIACHOI TEXHOJIOTIi KaHAJILHOTO PiBHA. Lle 00yMOBIEHO
TUM, 10 OUIBIIICTh MEPEXK CTBOPIOBAIM MOCTYMOBO, 00'€ THYIOUH
Ta JOJAy4Yarud MIopa3y OuIblly KUIBKICTh 130JbOBAHUX PaHILIE
[bOTO CETMEHTIB.

3 PO3BUTKOM TJ00aNbHOI MEpEXi [HTEPHET OKPEMHUX MEPEXK,
AKl HE € CKJIQJCHHUMH, MO>KHA Ka3aTd Mai ke 30BCIM HE CTaJo.
Hagite mepexi Manux odiciB Ta JOMAIIHI MEPEKI BCE 4YaCTIIE
CTalOTh MOCTIMHUMM a00 TUMYACOBUMHM (HA Yac MiJ’ €qHAHHS IO
JiHIT J0CTymy) 4WiIeHaMM Ifi€l HaWOLIbIIoi B CBITI CKJIAJEHOT
MEPEKI.

BigHOCHO CKIIageHOi MEpei MU  BXKUBAEMO TEPMIH
«IHTepMepexka», SK1Uil BU3HAYAE CYKYIMHICTb JIOTIYHUX MEPEK, IO
B3a€MOJIOTh M1 COOOKO Ha OCHOBI MPOTOKOJIIB T4 YCTATKOBAHHS
MEPEKEBOTO PIBHS (AMB. MApPo3AUT 5.4). ¥V Mexax 1HTEPMEPEKI
JIOTTYHI MEPEkKl 3'€IHYIOTh 3a JOMOMOrOK MAapLIPYTH3aTOPIB,
OCHOBHE MPU3HAYEHHS SKWX MOJIATa€E B MEPEAABAHHI JAHUX 13
OJHIET JIOTIYHOI Mepexi B 1HmY. DOyHKIIi MapmpyTH3aTOpiB
MOKYyTh BHMKOHYBAaTHM SIK CHELlali30BaHl MPUCTPOi, Tak 1
VHIBEpPCAIbHI ~ KOMITIOTEPH 3 BIANOBIAHAM  MPOTPaAMHHUM
3a0e3neucHHsAM. KOMIIOHEHTaMU 1HTEPMEPEKI MOXKYTh OyTH SK
JIOKaJIbHI, TaK 1 r100aJlbHI CETMEHTH, BHYTPIIIHA CTPYKTypa SIKUX
HE Ma€ MPUHIMUIOBOIO 3HAYEHHS A1 MPOTOKONY MEPEKEBOTO
PiBHSI.
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Jlis creky TCP/IP OCHOBHMM MPOTOKOJIOM MEPEKEBOTO
PiBHA, SIK YK€ 3a3HAUYCHO, € MPOTOKOJI MizKMepeskeBOT B3aeMOii —
intepHer- mporokoa (Internet Protocol, IP), mo mae mijacraBu
HA3MBATH 1HTEpMEpEXKY Takox IP-Mepe:xero.

MepexeBrid piBeHb (DYHKLIOHYE SIK KOOPOUHAMOp poOOmu
BCIX JIOTITYHMX MEPEXK Ha MUIAXY NPOXOKECHHA TMAKETy IO
cknaacHii IP-mepexi. 1 nepeMillieHHsT JaHUX y MeXaX OKPEMUX
JOTTYHUX ~ MEPEX  MEPEKEBUWA  PIBEHb  3BEPTAETHCA IO
BUKODHCTOBYBAHMUX Yy HHUX TEXHOJOTIH KaHAIbHOTO PIBHSL.
[IpoTOKOIM MEPEKEBOTO PIBHS PEAN3YIOTHCS, SK NPABUIIO, ¥
BUTJIA TPOrPAMHMX MOJYJIIB 1 BAKOHYIOTBHCS HA KIHLEBUX BY371aX,
AKl HA3WBAIOTh TAKOXK XOCTaMHM, Ta Ha NPOMIKHMX BY3JIlax —
HUTKO3aX, 1HAKIIE — MAPIIPYyTH3aTOPaXx.

IP-mepexa 3a () YHKI1OHATEHOKO O3HAKOIO €
MeNeKOMYHIKayitinolo mepexcelo, B KA mnepenaBaHHs Tpadiky
3MHCHIOEThCS [P-makeTamu.

Peanizauis ¢yHkuiii npukiagHoro piBHs Ha 0asi [P-mepexi
3abe3neuye i1 cepgicni moxciueocmi 3 (opmyeants nociye Ta
3acmocosanb. 30CEPEIKYIOUM yBary camMe€ Ha [boMy, OyaeMo
BUKOPUCTOBYBATH TEPMIiH «TCP/IP-mepexa». 3a
¢dysnkuionansHo0 03Hakow TCP/IP-mepexa € ingpopmayiiinoro
Mepedicelo, KITACMYHUM TPUKIIAJOM fKOi € roOanbHui [HTEpHET,
ne iHTepHer-cepBic-mpoBaiianHr (Inetrnet Service Providing,
ISP) — 1ne ocoOmuBWi BUA JISUTBHOCTI, BIJOKPEMJICHHU Bij
TiSUTBHOCTI MEPEKEBUX OTIEPATOPIB.
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11.2. TIpoTokoJ1 MizKMepesKeBOro B3aeMOAiT

IIporokoa MixkMepe:xeBoi B3aemoaii (Internet Protocol,
IP), onucanmii y noxkymenti REF 791, € ocnosnum npomoxonom
mepedicego2o pisns creKy npotokomnis TCP/IP.

IP — me HeoOpi€eHTOBaHWII HAa HAJAITYBAaHHS 3’ €/IHAHHS Ta
HEHAJIMHUIA TPOTOKON mMepeaaBaHHA. TepMIH «HeopicHmosaHui
HA HANauimy8amHs 3’€OHAHHs» O3HAYaE, 10 CEAHC JJIi OOMIHY
JAQHVUMH HE BCTAHOBIIOETHCA. TEPMIH «HeHaoilinuti» 03HAYAE, IO
JIOCTaBKa HE rapaHTyeThcd. Xoua [P nokmangae BCiX 3ycuib, Moo
JOMpaBUTH MakeT, IP-maker Moxe OyTH BTPAY€HO, JOMPABJICHO
no3a 4eproro, npoayoasoBaHo abo 3arpumano. [Iporokon IP He
MO>KE BHIIPABJIATH TMOMWJIKM TakWx TUMIB. [[iATBEpIKEHHS MpO
OTPUMAaHHS TAKETIB 1 MOBTOPHE 3BEPHCHHA 34 BTPAYCHHUMH
nakeramMum € OOOB'I3KaMHM MPOTOKOJY OUIBII BHCOKOTO PIBHS,
Hanpuknan, TCP.

IP-aopeca

®opwmar [P-aapecu cTaHaapTHUI 1 BU3HAYEHHAH TPOTOKOJIOM
IP, Tomy agpecn KOMI'tOTEPIB 1€ HA3UBAKOTh [P-aapecamu.

[P-anpeca komn'toTepa CKIAAA€THCA 3 YOTUPHOX MOJIB, K1
BIJIOKPEMJTIOKOTh Kpankor. KokHe 1mojie MiCTUTh YUCITO, 3HAYCHHS
AKOTO JIeXUTh Yy Mexkax Big O mo 255. Takuii ¢oopmar HA3MBAKOTH
moyko6o-oecsimrkosolo  Homayicto. Jlng 30epiraHHs AaHUX Y
00YMCITIOBAIbHIMA TEXHILI 3aCbOCOBYIOTh JBIMKOBI 4Kciia, ToMy IP-
azpecy MOKHA MOAATH B JIBINKOBOMY BUTJISIL:

nBifikoBu# popmar — 11000000 10101000 00000011 00011000

(necarkosuii hopmar — 192.168.3.24)
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VY nagiiikoBomy ¢opmati IP-agpeca ckmamaetbes 3 32 O1TiB,
AKl po30HMTI HA 4YOTUpH OKTeTH (mosst mo § Oir). I{o6 TouHO
BKa3yBaTHU MICIE3HAXO/HKCHHST KOMI'IOTEpPA B Mepexi, [P-aapecy
PO3AUIEHO HA ABl YaCTHHH, OAHA MICTUTh HOMEP MEPEXI, 1HIIA —
HOMEP KOMI'FOTEPA B LI MEPEXKI.

Jlist Toro, o0 Bimokpemutu B IP-aapect moss, mos's3aHi 3
HOMEPOM MEPEXI BiJ MOJIB HOMEpPA BY3Jla, KOMI'FOTEPHI MEPEXI
NOAUISIIOT, Ha Tpu ocHOBHI kiacu: A, B 1 C. Knacu icToTHO
BIJIPI3HSIOTHCS OJIMH B1J OJHOTO 3a PO3MIpaMH Ta CKJIQJHICTIO.
Bonu Bu3HauaroTh, CKUlbkW OIT B I[P-agpeci BIABOAUTHCA MiA
HOMEP MEPEXKI Ta CKUIBKH IM1/1 HOMEP By3J1a.

Knac A. Mepexa knacy A mMae aapecH, sKi MOYMHAKOTHCS 3
yucna Big 1 no 127 ayig nepmioro OKTETY, 1HIIA YaCTUHA aJpeCh —
e aapeca caity. TakuMm 4YMHOM Kjac A JOMyCKaE MaKCHMAJIbHO
126 mepex, a B KOXHIi 3 HUX A0 16 777 214 xomm'totepiB. Ak
PAaBUIIO, LI€ MEPEKI BEIMUE3HUX KOMNAHIH, AKMX y CBITI Hebararo,
110 00'€ IHYIOTh BENHMKY KUIBKICTh MEPEKEBUX MPUCTPOTB.

Knac B. V mepexi kimacy B s onucy aapecu Mepexi
BUKOPHCTOBYIOTh MEPLII JIBA OKTETH, @ 1HIIA YACTHHA — L€ AIPECH
By3miB. [lepmmii okTeT npuiimae 3HaueHHs Bia 128 no 191, mo nae
MakcHUManbHO 16 384 mepexi, B KOKHIN 3 skux 10 65 534 By3na.
Anpecn knacy B mpu3HaueHO A MEPEK BEJIMKOTO M CEPEIHBOTO
po3MIpy.

Kanac C. Anpecu Mepex kiacy C MOYMHAIOTHCS 3 HUQPH Bl
192 no 223 Ta BUKOPHUCTOBYIOTH TPH MEPLIMX OKTET IJIS OMUCY
aapecu Mepexi. OCTaHHIM OKTET MO3HAYae aapecy caifty. Takum
yuHOM, KJjiac C qonyckae makcumasibHo 2 097 152 mepexi, no 254
KOMITIOTEPH B KOKHIH. AJpECy 1bOro KJIacy NPHU3HAYAOTh MAJIAM
MEPEX.
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Anpeca Mepexi Kimacy A, 1O MNOYMHAeTbes Ha 127,
3apE3epPBOBAHO Il TECTYBAHHA 1 € HEOOCTYNMHOK  JUIs
BUKOPHCTAHHS.

Anpecu knacy D — 1ie rpynoBi aapecH, sIKi 3aKpiIuIIOIOTh 3a
rpynaMu BY3JiB. lle BHKOPHCTOBYIOTH ACSKI CIyKOW UIA Tak
3BaHOi Oarato aapecHoi po3cwiku. Jliamazon aapec knacy E
3ape3epBOBAHO, B TAHWI 4ac MOT0 HE 3aCTOCOBYIOTH.

OnvH 1 TOW camuii pI3MYHUI MPUCTPIA (KOMI'IOTEP Ta 1H)
MOXe MaTu JAekibka IP-aapec, ToOTO BIAMOBIAATH AECKITHKOM
JOTTYHMM By3/1aM. 3a3BU4Yail, Taka CHUTyallisl BWHHMKAE, SKILIO
OPUCTPIl Mae KiJlbka MEpPEXKEBUX ajantepiB 1/abo MOAEMIB,
OCKUIbKHM 3 KOXHHMM 3 HMX NOBUHEH OyTH IMOB'A3aHUIA SIK MIHIMYM
onHa yHikanbHa [P-aapeca. Xoda HEpIIKO KOMI'IOTEPY, AKUH Mae
OJIMH MEpEXKeBH anmantep abo MonaeM, MOke OyTH NPUCBOEHO
nekinbka IP-ampec. Skmo ¢iznuynmii npuctpiii mae kiibka IP-
azpec, TO TOBOPATh, IO BIH Ma€ JACKIIbKA 1HTEPQENCIB, (TOUOK
11 € THAHHSL JTO JIOTTYHOT MEPEXKI).

Iliomepeinci ma macku niomepedixnc

Ilinmepesxxy B [1aHOMY BHIIAJKy PO3YMIIOTh SIK OKpPEMY,
CaMOCTIHHO (PYHKILIOHYIOUY YacTUHU [P-Mepexi OAHOro Kiacy, ska
i €HYEThCS, SIK MPABWIIO, YEpe3 MapupyTu3arop. Mepexa
KJIacy A J0MycCKae HasiBHICTh MOHAA 16 MiJIbIHOHIB BY3JIiB. Y IBUTH
co0l1 Taky MEPEXKy y>K€ CKJIaJHO, a MPAIOBATH B HIi HEMOKIIMBO
4yepe3 Te, MO MEPEKEBE OO0JAJHAHHS MPOCTO HE BIOPAETHCS 3
TAKOIO KIJIBKICTIO IEPEIAHNX MaKeTIB. Y 3B's3Ky 3 UM IP-mepexy
MOXHA, $K BIJIOMO, PO30OMTH HA KUJIbKa JIOTIYHUX MEPEXK
(miamepex), 00'€AHABIIM iX MAapUIPyTH3aTOpaMHu Ta MPHCBOIBIIA
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KOXHIA i3 HUX CBIN igeHTUdIKaTOp Mepexi. B ogHomy
MepeXXeBOMY K/iaci MOXe iCHyBaTW 6e3/1iy nigmepex.

ONna HanawTyBaHHA MigMepeXxXi BUKOPUCTOBYHOTb MAacCKy
nigmepexi, WO MpuW3HayeHa O19 BU3HAYEHHS afpecu Mepexi
He3a/ie)XXHO Bif Knacy mepexxi. dopmar 3anucy Macku nigmMmepexi
0fHaKoBMI 3 thopmaTom IP-apecu: Le 4YOTUPWN ABINKOBMX OKTETM
abo 4YOTUPK NONSA, PO3AINEHNX KParKow. 3HayYeHHS MOMiB MacKu
3a[al0Tb  Tak: yci OiTW, BCTaHOBMeHi B 1, BiANOBIgalOTb
IAEeHTU(IKaTOpOM  Mepexi; BCi  6iTWM, BCTaHOB/EHI B 0,
BIANOBIJaOTL iileHTU(iKkaTopy By3/a (AMB. Tabnmuto 11.1).

Tabnuyqa 11.1

Knac

Mepexi
A 11111111 00000000 00000000 00000000 255.0.0.0
B 11111111 11111111 00000000 00000000 255.255.0.0
C 11111111 11111111 11111111 00000000 255.255.255.0

BiTn mackn nigmepexi Macka nigmepexi

Byab-aKuii By30/1 y Mepexi NoTpebye HaABHOCTI MacKu nigmepexi.
Macka He € IP-agpecoto By3na, BOHA /iMLLE OMWUCYE aApecHWid
MPOCTIp NigMepexi: 3 AKOI afpecy MOYMHAETLCA MigMepexxa Ta
AKOK  3aKIHYYeTbCA. HAKWO B  OAHIN  i3UYHIn  Mepexi
npautoBaTMMyTb KOMMN'HOTEPU 3 PI3HOKD MAcKow, TO BOHW He
no6ayaTb OfMH OAHOrO.

Hanpuknag, IP-agpeca komn'totepa - 192.168.0.1 i macka
nig mepexi - 255.255.255.0, Toai Homep Mmepexi -192.168.0, a
HoMep Komm'toTepa - 1. SAKWIO NOKafbHa MepeXa CKIaJaeTbes 3
N'ATM KOMN'tOTepiB, TO IP-agpecy KOMN'IOTEPIB 3anNUCYHOTh Tak:
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192.168.0.1 macka 255.255.255.0
192.168.0.2 macka 255.255.255.0
192.168.0.3 macka 255.255.255.0
192.168.0.4 macka 255.255.255.0
192.168.0.5 macka 255.255.255.0

Buxopucranns B nmapi 3 [P-aapecoro Macku miaMmepexi nae
3MOTYy BIJIMOBHUTHMCS BIJI 3aCTOCYBaHHS KJaciB ajapec Ta 3po0UTH
OUTBII THYYKOK BCHO cuctemy IP-anpecamii. Tak, Hanpukian,
macka 255.255.255.240 (11111111 11111111 11111111 11110000)
gornomarae po3outu aianazoH B 254 IP-agpecu, skl Halexarb
omnHii wmepexi kimacy C, Ha 14 miana3oHiB, SKI  MOXKYTh
NPU3HAYATUCS PI3HUM MEPEKaAM.

Takum ymHOM, sSIKIMO HOMEp Mepexi — 192.168.0 1 macka
mepexi — 255.255.255.240, To aiana3zoHu miaMepex OyayTh:

192.168.0.16 — 192.168.0.30
192.168.0.32 — 192.168.0.46
192.168.0.48 — 192.168.0.62
192.168.0.64 — 192.168.0.78
192.168.0.80 — 192.168.0.94
192.168.0.96 — 192.168.0.110
192.168.0.112 - 192.168.0.126
192.168.0.128 — 192.168.0.142
192.168.0.144 — 192.168.0.158
192.168.0.160 — 192.168.0.174
192.168.0.176 — 192.168.0.190
192.168.0.192 — 192.168.0.206
192.168.0.208 — 192.168.0.222
192.168.0.224 — 192.168.0.238
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3acanvni ma npueamui aopecu

Vci IP-agpecn mopiigsr0oTh Ha JBI TPYNH: 3arajibHi Ta
NpHUBaTHI. 3arajbHi aIpPEeCH BHUKOPUCTOBYIOTh HAa KOMITFOTEPAX,
0e3nocepennbo mia’eananux a0 [arepuety. [lpuBarni IP-anpecn —
HAa KOMI'FOTEPAX, M1’ €THAHUX 0 BHYTPILIHIX JIOKAJTbHUX MEPEK.

Hoctyn o IHTEpHETY s BCIX KOMMO'FOTEPIB JIOKAJIBHOI
MEpexl B OUTBIIOCTI BUMAAKax 3a0e3Meuye TIIbKH  OJMH
KoMm'torep. Takuii KOMO'FOTEp HanalTOBAaHO Biapaly Ha Al IP-
aJpECH: OJIHY — MPUBATHY, 1HUIY — 3arajbHy.

[IpuBaTHWii aAgpecHUil MOPOCTIP BHU3HAYAOTh TAKUMHU
a7pEeCHUMHU OJIOKAMHU:

Bix 10.0.0.1 mo 10.255.255.254
Bix 172.16.0.1 no 172.31.255.254
Bix 192.168.0.1 mo 192.168.255.254

[li aapecm BHKOPUCTOBYIOTh Y JIOKAIBHHX MEpE)kKax
HEBEJIMKMX  Opradizaimiii, mo He noTpedye  peecTpailii.
Komm'rorepHi  Mepexxi 3 NOpPUBAaTHUMH — QIpecaMM  MOXKYTh
i’ eqayBaruca 10 [Hrepuety yepes [aTepHeT-npoBaiiaepa.

SIKII0 KUTBKICTh KOMITHOTEPIB Y MEPEXKI HE IEPEBUILYBATHME
254, TO peKOMEHI0BAHO BUKOPUCTOBYBATH AIPECH 3 J1aNa30Hy Bl
192.168.0.1 no 192.168.0.254 3 mackoro miamepexi 255.255.255.0.
Tom 192.168.0 Oyae HOMEPOM MEpEXi, a aapPECH KOMITIOTEPIB —
Bia 1 10 254.

Skoo  komm'torepiB  Oyae mnoHan 254, TO  MOXKHaA
BUKOPHCTOBYBaTH niana3oH Big 192.168.0.1 no 192.168.255.254 3
Mackorw miamepexi 255.255.0.0. Tom 192.168 Oyne HOMEpPOM
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MEpEXKI, a aapecu komm'totepis — Bix 0.1 1o 255.254 (1ie Ooutbine 65
000 anpec).

Anpechi 6noku 10.0.0.1 1 172.16.0.1 npusHaueHo i O1IbII
BEIIMKUX KOMITIOTEPHUX MEPEXK.

SKOI0 B KOMM'FOTEPl HAJAIITOBAHO KUIBKA MEPEIKEBHUX
aJanTepiB, TO KOKEH aAANTep MOBUHEH MAaTH CBOKO YHIKaNbHY IP-
aapecy. Takl KOMO'IOTEPH BUKOPUCTOBYIOTHCS HJIsi 3'€ THAHHS
JEKITBKOX JIOKAJIbHUX MEPEXK 1 Ha3MBAKOTHCS MAPUIPYTH3aTOPaAMHU
(Router).

Jliist moOyIoBA MEPEX, 110 CKIAAAITh I00aabHy MEPEKY
[HTepHET, BMOMPAIOTh YITKO BWU3HAYEHI J1ana3OHU aapeciB, SKi
MPU3HAYAKOTECS  AAMIHICTPALIE  aAPECHOr0  MPOCTOPY
HurepHer (Internet Assigned Numbers Authority, IANA). TANA,
aka € makoHTponbHOW ICANN, «HaWBUINIA 1HCTAHIIi» B
NUTAHHSAX PE3CPBYBAHHS JIaMa3oHIB  aApec, IO Ma€ CBOi
MPEACTABHUIITBA MO BCbOMY CBITY. Hanpukiaz, y €Bpori po3noia
anpec koopaunye RIPE NCC.

Junamiuni ma cmamuuni IP-aopecu. DHCP

OcHoBHOWO  akciomoro  IP-aapecamii €  HEOOXIAHICTH
JOTPUMaHHs yHiKaneHOCTI [P-aapec y BCbOMY MPOCTOPI MEpEXi,
OCKUTbKM, TEpul 3a BCE, IUM 3a0€3MEUYyeThCI KOPEKTHICTh
JOCTaBKM JaHuX 1 Mapupytusamii. 3akpimumoroTs [P-agpecy
KoMI'toTepa abo Bpy4Hy (CTaTM4Ha ajapeca), abo KOMI'HOTED
OTpUMYy€ ii aBTOMAaTMYHO 3 CEPBEPY (OMHAMIYHA aApeECa).
CratuuHy ajapecy  NOPONUCYE  aAMIHICTPATop  Mepexl B
HanamTyBaHHsIX npoTokony TCP/IP Ha KOXHOMY KOMM'HFOTEPI
MEPEKI Ta KOPCTKO 3aKPIIUIFOE 32 KOMI'FOTEPOM. Y bOMY MPOLEC]

€ MEBHI HE3PYYHOCTI, a caMe:
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® QIMIHICTPATOp MEPEKI TMMOBUHEH BECTU OOJIK YCIX
BUKOPUCTOBYBAHUX AJPEC, 00 YHUKHYTH MMOBTOPIB;

® SKIIO KUIbKICTh KOMMI'IOTEPIB Yy JIOKANbHI MEpEKl €
3HAYHOIO, TO HAJIALITYBAHHSA IP-ampec CTae
JOBTOTPUBAIIM.

OnHak, HE3BaKAalOUM HAa 3a3HAYEHI HE3PYYHOCTI, CTATHU4YHI
aJpECH MAKOTh OJIHY BAXJIMBY MEpPEBAry — MOCTIHHY BIMOBIAHICTb
IP-anpecu nepHOoMy koMmm'toTepa. lle mae 3mory eQeKTHBHO
3acTocoByBaty MNoOMTUKY IP-Oe3nexkm W KOHTpOMOBaTH poOOTYy
KOPHUCTYBauiB y Mepexki. Hanpukian, Mmo)kHa 3a00pOHUTH IEBHOMY
KOMIT'IOTEPY BHXOAWTHM B IHTepHET abo 3’scyBaTM 3 SAKOTO
KOMITHOTEPAa BUXOAWIN B IHTEPHET Ta 1H.

SAxmo xkomm'rorepy He npucBoeHO crarnuHy IP-anpecy, To
aJpeca MPU3HAYAETHCS ABTOMATHUYHO. [[10 aapecy Ha3MBaKOTh
JUHAMIYHOK), TOMY IO MPU KOKHOMY M1’ €IHAHHI KOMITHOTEpPa 10
JOKAJIbHOT MeEpEXi aapeca MOxe 3MiHooBaTHcs. llepeBaramu
JUHAMIYHUX AJIPEC € TaKI:

® [[CHTpali30BaHe KepyBaHHs 0a3oro [P-ampec;

® HajiilHE HANAIITYBaHHSA, WI0 BHIYYa€E MMOBIPHICTh
nyomosanHs [P-aapec;

® CIPOULICHHS MEPEKEBOT0 aAMIHICTPYBaHHS.

Junamiuny IP-agpeca mnpusHavae cremiagbHa CepBepHA
ciayxba  -IMHAMIYEHMHA NPOTOKOJ KOH(PIrypyBaHHsi XocTa
(Dynamic Host Configuration Protocol, DHCP). ¥V napamerpax
ciny:x0u DHCP anminictparop mepexi nponucye [P-mianason,
aJPECH 3 SIKOTO, BUIABATUMYTh 1HIIUM KOMI'FOTEPAM.
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CepeepHa cayxb6a DHCP, ska nomwmproe [P-anpecn,
HazuBarThcst DHCP-cepBepoM, a KOMMO'IOTEP, AKHI OTpPUMYE
(openaye) IP-anpecy 3 mepexi, HazuBarThcst DHCP-kJ/IiEHTOM.

OcCKUTbKH MPOTOKOJ DHCP MTPU3HAYEHO JUIS
(DYHKI[IOHYBaHHA B MEpexkax 3 HEeHajmamroBaHow IP-B3aemomiero,
TO BIH € HeMmapmpytyBajbHuM. II[00 3a0€3n€4nTH MOKIUBICTH
[IPOXOKEHHS DHCP-nakerTis yepes MapIIPyTA3ATOPH,
BUKOPHCTOBYIOTh JOJATKOBI (PYHKIIOHATIBHI MOAYMNI (peali30BaHi
OpPOrpaMHO YW  amnaparHo), fAKI  HA3WBAKOTHCS  AreHTaMH
petpancisnii BOOTP (BOOTP relay agent). Mapmpytuszarop,
AKWI BUKOHY€E (DYHKIIT TAKOTO PETPAHCIATOPA, NpUAMaEe 3 MEpexi
DHCP-nakeT i HanpasJisie iX y 1HII MEPEKI.

3ayBaxkuMo, 1m0 onepamiiiHa cuctema Windows XP
Professional He wictuth ciyx6u DHCP-cepeep. Jlo ckimany
Windows XP BxoauTh JIOKaJbHA CJy0a aBTOMATHYHOIO
npuzHaveHHs IP-aapec (Internet Assigned Numbers Authority,
TANA). V 38’s3ky 3 BiacytHicTIO B Mepexi DHCP-ceprepy
komm'torep 13 HamamroBaHoro OC Windows XP Professional
3BEPTAETHCS A0 BOYAOBAHOI (PYHKIIT aBTOMAaTUYHOTO MMPU3HAYCHHS
IP-anpecu Ta 3nailicHioe camoHanamityBanHs IP-agpecu i macku
MIMEPEXKI, BUKOPUCTOBYIOUM OJHY 13 3ap€3€PBOBAHMX aJIPEC.
3ape3epBoBaHi aJpecy MPU3HAYAIOTHCS 3 Aiana3ony 169.254.0.0 no
169.254.255.255 3 mackoro mamepexi 255.255.0.0.

OyHKIIg aBTOMAaTUYHOTO Npu3HaueHHs [P-anpecu rapantye
yHikanbHiCTh [P-ampecu, siky HagaroTh. Ll QyHkuis npamroe Ha
JIOKQJILHOMY KOMIT'IOTEpl Ta He 3abe3neuye [P-agpecamu 1HIm
KOMITHOTEPH MEPEXKI.
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/omenni imena

AnnaparHe 1 nporpamHe 3abe3ncucHHs B IP-mepexi nns
i1eHTudikami KoM oTepiB  BukopuctoBye IP-agpecu. Ane
KOPHCTYBAa4M 3aBKIW BIAJAIOTh MepeBary poOoTi 3 HaiOLabm
3PYYHUMHU CUMBONbHUMY [MEHAMU, TaK 3BaHUMHU JTOMEHHHMH
iMeHaMu KOMIT IOTEPIB.

CuMBONBHI  1ACHTH(PIKATOPH MEPEIKEBUX 1HTEPPEHCIB B
MEXax CKIIAJCHOI MEpeXi OYAYIOThCA 3a i€pAPXUYHOIO O3HAKOIO.
CknaioBl MOBHOTO JAOMEHHOIO (CHMBOJILHOTO) 1MEHI B [P-Mepexi
Pa3MOIAOTECA  KPOMKOM 1 TEPENYYIOThCS Y HACTYIHOMY
MOPSIZIKY: CIOYATKy MPOCTE IM’sl XOCTa, AaJll iM’sl TPYMU XOCTIB
(Hampuknan, iM’a Oprasisarii), Aami iM’s OUTbII KPYMHOI Tpynu
(ToMeHa) 1 Tak J0 PIBHS JOMEHA HAWBUIIUOTO PIBHS (HAMPUKIIAL,
JOMEHa, sKuil 00 €AHIOE  opraHizamli 3a  reorpadiyHuM
npuHumnom: UA — Vkpaina, UK — BenukoOpuranig, US — CILIA).

Jnsa  pernamentamii  #W  3a0€3ME€YEHHS  BUKOPUCTAHHS
JIOMEHHUX 1MEH B [HTEpHETI cTBOpeHa cnemiaibha DNS-ciy:koa,
AKa TPYHTYETHCS HA PA3NOAUICHIA 0a3i BiAOOpaKEHHS «IOMEHHE
M’ - [P-agpeca», ToMy nOMEHHI iMeHa Ha3blBatOT e DNS-
iMmenamu. Kpim TOro, iCHye Y3roJK€HHS MPO BUKOPUCTAHHS
MiKAHApoaHUX DNS-imeH.

Cnyx0a DNS 3actocoBye y cBoeii poboti DNS-cepBepu u
DNS-kjienT. DNS-cepBepr miaATPpUMYIOTh PacloguiIeHy 0a3y
BiIOOpakeHb, a DNS-KIi€HTH 3BEpPTAIOTHCA /O CEPBEPIB 3
3aMUTOM PO PO3B’ A3aHHS JOMEHHOTrO iMeH1 B [P-aapecy. Cnyx0a
DNS chnupaerbcss Ha 1€papxit0 JOMEHIB, 1 KOXKHHUHA CEpBEP
ciy:k0b1 DNS 30eperae mnie yacTuHy iMeHi, a He Bei iMeHa. [1pu
3pOCTaHHI KIJIbKOCTI BY3JiB B MEPEXI mpodiaeMa MamTabyBaHHS
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BUPILLYETLCA LUAAXOM CTBOPEHHS HOBWX [OMEHIB i MiAf0MeHIB
IMEH Ta fonyyeHHs B cny>k6y BKB HOBUX cepBepis.

MK LOMeHHVUM imeHeM | IP-afpecoto By3na Hemae HisfKol
(hYHKLiOHaNbHOT 3a/1e)KHOCTI, TOMY €4UHUIA CMOCI6 BCTAHOB/IEHHS
BIAMOBIAHOCTI - Ue Tabnuus BifobpaXKeHb, fKa CTBOPHETLCH
agMiHicTpaTopamy Mepexi.

Y 3arasibHOMY BUMaaKy MepexxeBuid iHTEP(ENC MOXe MaTu
LEKINIbKO NOKa/IbHUX afpec, MepexeBuX agpec i AOMEHHUX IMeH.

dopmaT IP-nakeTy (faTarpamu)

IP-makeT - ue dopmaToBaHWIA 610K iH(OpMALT, KW
nepenaeToca IP-Mepexero, CKMafeHUA i3 3arofioBka i TEKCTOBOI
yacTuHu. [ns IP npotokony po3po6sieHo [ABi Bepcil: yeTBepTa -
IPy4 i wocta- IPy6. Ha pucyHkax 11.1 n 11.2 HaBefieHO (hopmaTtut
IP-nakeTiB BigMNOBIAHO 3a3Ha4YeHMX BEPCI.

0 1 2 3
012 34567012345670123456701234567
Bepcis . Tvn
(4 6iTn) e 06C/yroByBaHHS
|peHTUdhikaTop [Mparopm 3MiLLIeHHS (hparmMeHTy

K'”bK'C(TTbT'BpeXO'E"'B MpoTokon KOHTpO/bHa CyMa 3arofioBKa

JOBX1Ha NakeTy

IP-agpeca BignpasHuKa (32 6iTv)
IP-agpeca ogepkyBaYa (32 6iTi)
Mapametpm (oo 320 6iT) [JaHi (1o 65535 GaliTiB MiHYC 3aro/ioBOK)

PucyHok 11.1. dopmart nakeTy Bepcii [Py4

[Mpr3HaYeHHsA Nosen:
* Bepcig - iH(popmayis npo Bepcito npotokony. Ans IPy4
3HaYeHHS NoNA Mae JopiBHIOBATK 4 GiTam.
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IHL - poexuHa 3aronoska IP-nakety B 32-6iTOBUX
cnosax (dword). Came Ue none BKasye Ha No4aTok 610Ky
faHUX Yy nakeTi. MiHiMaibHe KOPEeKTHe 3HayeHHs A4
LIbOro Noss AopiBHIOE 56iTam.

IpeHTUdIKATOp -  3Ha4YeHHa, AKa NpU3HAYaETbHCA
BIAMPaBHMKOM MakeTy Ta NpU3HaveHe A/1A 3’ACyBaHHSA
KOPEKTHOT MOCMIAOBHOCTI (pparMeHTIB MpW CKIadaHHI
patarpamu.  [nd  (parMeHTOBaHOro  nakeTty  BCi
(pparMeHTX MatoTb OAHAKOBUI ifeHTU(IKATOP.

Mpanopn - 3 6iTK. lNMepwnini GIT MOBUHEH 3aBXAM
[OpiBHIOBaTU HyMo, Apyruii 6iT DF (don't fragment)
BM3HAYaE MOX/IMBICTb (hparMeHTaui’ nakera, a TpeTin 6T
MF (more fragments) nokasye, UM He € UeW naket
OCTaHHIM Y NlaHLIOXKKY MaKeTiB.

* 3MilleHHA (parMeHTa - 3HAYeHHs, WO BM3HaYae
Mo3uuito (oparmMeHTa B NOTOL AaHMX.
e [lpoTtokon - igeHTU®IKaTop IHTepHET-NPOTOKONY
HacTynHoro pisHA. B IPve HasuBaeTbca «Next Header».
Bepcis Krnac Tpadiky . .
(@ 6im) (8 6i7) MiTka notoky (20 6iT)
J0BX1Ha KOPVCHOrO HaBaHTaXKeHHs (16 6iT) Hacr. 3arofiosok Kinbkicts
P 8 aimn) repexogis
IP-aapeca BignpaBHVKa (128 6iT)
IP-agpeca ogepkyay (128 6iT)
[JaHi

PucyHok 11.2. dopwviar nakety Bepcii MPy6

Mpur3HayYeHHs Noneii:

Bepcia - ana Py6 3HayeHHs Mond Mae OOPiBHHOBATU
6 6IT.
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e Kuac Tpadiky BusHauae npioputeT Tpadiky (QoS, kiac
00CITyTOBYBaHHS).

e Mirka NOTOKY — YHIKaJIbHE YHUCIIO, OJHAKOBE MJIs
OJIHOP1THOTO MOTOKY MAKETIB.

¢ JI0OB»KHHA KOPHCHOT0 HABAHTAKEHHS — JOBKMHA JAHUX
(3arosioBOK IP-miakeTy He BpaxOBYEThCA).

¢ Hacrynuuii 3aroJIOBOK BU3HA4ac HACTYITHUN
1HKarcyJabOBAaHUN TPOTOKOJ.

e KinbkicTh mnepexoaiB - MakCUMajlbHa  KIJIBKICTh
MapLIpyTU3aTopiB, fAKI MOXe mnpoiith mnaker. Ilpum
IPOXOKCHHI MapIIpyTU3aTopa e 3HAYEHHS
3MCHINY€EThCA HA OJWHMIIO, JOCATHYBIIM (,TAKET MAKET
BIJIKMIA€ThCSL.

Bepcito IPv6 npusnaueHo nns poOOTH B Mepekax 3HAYHO
OUTBIINX, HIXK T1, B AKX CbOTOJIHI TIpaitoe [Pv4.

Bepcito  1Pv4  pospobiieno B 1981 pomi i mnomaHo B
cneuigikanii RFC 791. Bona ¢ HaHGIinbIm PO3MOBCIOIKEHOIO. [i
BI/IMUHHA BJIACTHUBICTh MOJATae y BUKOpUCTaHH1 32-0iToBoi IP-
aapecu s moOanbHOI aapecaiii makeTiB. OnHak, sk OyJio
3’ICOBAHO Mi3HilIE, 32-01TOBUX aapec HEAOCTaTHbO JJISI CTPIMKOTO
3poctaHHs [HTepHeTy. 3 1oro mpuBoay B 1995 porin 3’sBUIACh
Bepcus IPv6 (RFC 1752), ne BukopuctoByroThCs 128-01ToBi IP-
anpecu. Illocra Bepcis IP-mpoTokoNy 3aCTOCOBYETHCS JUIIE B
OKpEMHUX KpaiHax, /¢ I[HTEepHET 3’ABMBCS MI3HINIE, 1 SKUM HE
BUcTaumiI0 32-01toBux [P-anpec.
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IIpomokoa po3e’aszyeanna aopec ARP

OOMIH ycepeuHi OKPEMOi JIOTTYHOI MEPEXKI, KA € 4aCTUHOKO [P-
MEPEXKI, 3MACHIOETHCS TaK came, SIK 1 B m1o0ajbHIi [P-Mepexi, To0TOo
3 BUKopHucTaHHsM [P-agpecu. [lpu 1boMy BHHMKAaEe HEOOXITHICTH
BTAHOBJICHHS BIAMOBIAHOCTI MK [P-ampecoro 1 hi3uuHOI0 aapecoro
(MAC-ampecoro) mpuctporo. Ilga  npomemypa Mae  Ha3By
pO3B’sByBaHHA azapec. li (QyHKUii peanm3ylOThCS CHELIATbHUM
MPOTOK0JIOM pa3B’si3yBaHHst aapec (Address Resolution Protocol,
ARP), sixnii  3atBepakeHo B fokymeHTi RFC 826.

[Iporokon ARP ¢QopmanbHO cKnamaeTbCsi 3 OBOX YACTHH.
OnHa 4YacTHHA NPOTOKOJA BU3HA4Yae (PI3UUHI aapecu NpU
nocwianHi ARP-3anuta (city:ke00BOro makeTy), Apyra B1ANOBIJIA€E
Ha ARP-3amunTy Bifg I1HIOMX OPHUCTPOIB MeEpexi. Y CBOWOMY
(¢ynkuionyBanH1 mpoTokos ARP nepenbavae, mo KoKHUNA MpUCPIi
3Ha€ gk cBoK [P-aapecy, Tak 1 CBOKO (Di3UUHY aapecy.

Jlns Toro, 4to0 3MEHBIIMTH KUIBKICTh MmocuiiaHb ARP-
3alATOB, KAKHUH NPUCTPIA B MEPEXKI, AKUA BUKOPHCTOBYE
npotokosl ARP, nmoBuHeH Matu crneuianeHy OydepHy mam atb. Y
i mam’sATi 30eperatoThes BimomocTi npo mapu IP- 1 ¢izuunmnx
aJPECO 1HIINX MPUCTPOiB B Mepeski. KOXKHOro pasy, KOJIM MPUCTPId
nosyyac ARP-BianmoBiap, BiH 30eperae y nei maMm’sTd AaHi Mpo
3B’BSI30K aJIpec. SK 10 Taki JaHl €, TO HEMAE MOTPeOU HAJCHIIATH
ARP-3anut. Taka Oydepna mam’ate Mae Ha3Bay «ARP-ta0mus».
B ARP-tabmumi MOXyTh OyTH SIK CTaTW4Hi, TaKk 1 JAMHAMIYHU
3aIUCH.

JIMHAMIYH] 3anMCH AOJAOTHCS 1 BUIIyYAOThCS aBTOMATHYHO.
Ko>xnuii 3anuc mae cBiii NOTeHUIWHUI Yac icHyBaHHA. [licyis Toro
AK 3anmuc OyB J0JaH J0 TaO I, HOMY HaJa€eThCs YaCOBUIl TaltmMeD.
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Sk 1O 3anuc HE BUKOPHCTOBYETHCS MPOTATOM MEPLIIX ABOX
XBWJIMH, BIH BWJIYYA€ThCA. SIK 110 HABIOKM - 4ac MO0 1CHYBaHHS
CTaHOBUTH 10 XBHJIUH.

CraTuyHi 3amucd MOXKYTh OyTM [OJaHI KOPHCTyBaueM M
OyayTh 3aJMIIATHCS B  TaOnMil A0  [EpPE3aBaHTAXKECHHS
KOMIT 10TEpa.

11.3. Opranizauiiina crpykrypa Inrepnery

BibmicTes NpOTOKOMIB MapIIpyTH3aLli, SKi 3aCTOCOBYIOTh Yy
Cy4YaCHHX MEpEKax 3 KOMYTAIlEl) TMaKETIB, BUHUKIM 3aBISKA
Iatepnery. [na Toro, moO 3pO3yMiTH iXHE NPU3HAYEHHS Ta
0COOJMBOCTI, KOPUCHO  O3HAHOMMUTHCS 3  OpraHi3aliiHO
CTPYKTYPOIO i€l TJI00ATbHOT MEPEXKI.

[HTEpHET B1J CaMOro MOYaTKy CTBOPEHO SIK MEPEXKY, AKa
00'€/IHY€ BEJIMKY KUJIbKICTh HE3AJICKHUX CUCTEM. Y HOTO CTPYKTYpl
BUOKPEMITIOBAIA MaricTpaJjbHy Mepexy — sapo (Core Backbone
Network, CBN), a mija’eaHaHl A0 MaricTpail MEpexi po3riisiiaiy
dK aBTOHOMHI cucremu (Autonomous System, AS) (nus.
puc. 11.3).

MaricTpanb 1 KOXHa 3 aBTOHOMHHX CHCTEM MAaJld CBOE
BJIACHE aJIMiHICTPaTHBHE KEPYBaHHS Ta ITPOTOKOJIH
mapupyTtusanii. HeoOXximHO 3BepHYTM yBary Ha Te, MO
PO3MOJINICHHS] HAa ABTOHOMHI CHCTEMH HE TMOB'A3aHO MPsMO 3
pPO3NOIiNCHHSIM I[HTEpHETY Ha Mepexl Ta JOMEHM 1MEH.
ABTOHOMHA cucTeMa O0'€IHye MEpPEXl, J€ MapupyTH3aLis
3MHACHIOETBCS MiJ 3arajlbHUM aIMIHICTPATUBHUM KEPIBHULITBOM
OJIHI€i opraHizaili, a AOMeH iMeH - €IUHUI Uil KOMM'IOTEPIB
(MOXKIIMBO THM, fKI HaJEkKaTh PI3HUM MeEpexam), Ul SKHX
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NPU3Ha4YeHHA yHiKaJ'IbHI/IX CUMBOJ/IbHUX IMEH Bip,6yBaeTbc;|

TaKUM >Ke KePiBHULITBOM.

b
BE
BE
6 BEP

BE
BEP

BE
€BX

BEP BEP
BE
bE

b
b

E? JB
BE
BEP 1E
13
BE
BEP BEP 6
€ 1€
BE
€ 1€

PucyHok 11.3. OpraHisaLliiHa CTpyKTypa IHTEpHeTY

€BA - MapLLpyTHa Mepexa
J1b - aBTOHOMHa cucTeMa
|€ - BHYTPILLHINA L3

BE - 30BHILLHMIA LGS
BEP -npotokon cymi>kHoI
MapLLpyTV3aLT

nig

MpupoaHo, Wo cdepa Ail aBTOHOMHOI CUCTEMM Ta [AOMEHY
IMEH MOXYTb IHOAI 36iratmcs, AKLWO OAHa opraHisauis BMKOHYE

06KnaBiI 3a3HayeHi yHKLIT.

459



MapupyTu3aropu, SKi 3aCTOCOBYIOThCA s (hOPMYyBaHHS
IHTEPMEPEXK]  yCEPEIMHI ABTOHOMHOI CHCTEMH, HA3WBAKOTHCS
BHYTpimHiMu 1umo3amu  (Interior Gateway, IG), a Ti, 3a
JIOTIOMOTOK0 ~ IKUX ABTOHOMHI CHCTEMH M €AHYIOTHCS  JI0
marictpam CBN, — 3oBHimnivMua mumro3amm (Exterior Gateway,
EG). Cama marictpans CBN Takox € aBBTOHOMHOKO CUCTEMOIO.

VYcl aBTOHOMHI CUCTEMH MAarOTh CHELIAJIbHUANA YHIKATbHUAN
16-po3psiaHMiA  HOMEpP, SKWMHA TPHCBOKETHCA LEHTPATI30BAHO
BIJIMOBIIHAM  QJIMIHICTPAaTUBHUM  OpraHoM  [HTEpHETY, 1€
peECTPYIOTH yCi AS.

[IpoToKONIH, O BUKOPUCTOBYIOTHCS BCEPEANHI aBTOHOMHUX
CUCTEM MapUIpyTH3alli HA3WBAIOTHCS MPOTOKOJAMHU BHYTPILIHIX
muio3iB (Interior Gateway Protocol, IGP), a nmpotokonu oOminy
MapupyTHOi  1HQOpPMALIER0 MK  30BHIIIHIMEA  IIJIKO3aMH
ABTOHOMHMX CUCTEM 1 LUTIO3aMH MarictpajibHoi mepexi CBN —
NMPOTOKOJAMH 30BHIIHIX nuno3iB (Exterior Gateway Protocol,
EGP). VYcepeauni wmarictpasibHoi Mepexi CBN Takox Moxe
(yHKIIOHYBaTH OyAb-sIKWil BIIACHWI BHYTPilHIKi nmpotokos IGP.

[Togin ycboro IHTEpHETY HAa aBTOHOMHI CHCTEMH €
HEOOXITHUM JJId  OaeamopieHegoi MoOYIvHOI  opeaHisayii, 110
YMOKJIMBIIIOE€ PO3IIMPEHHS OyAb-AKOi BETMKOI CUCTEMH. 3MiHA
OPOTOKOJIIB MApUIPyTH3aLlii BCEPEIMH] SKOi-HEOYAb ABTOHOMHOI
CUCTEMHM HE MOBHHHA BIUIMBAaTH HA POOOTY 1HIIMX aBTOHOMHUX
cucteM. KpiM Toro, moaist [HTEpHET HA ABTOHOMHI CHCTEMH CHPHSIE
arperyBaHHi0 1HQopMallli Ha MariCTpaJibHUX Ta 30BHIIIHIX
HUTE03aX. BHYTpIIHI [UIFO3M MOXYTh BHKOPUCTOBYBATH IS
BHYTPIIIHBOI MapLIpyTU3alii DOCUTh JACTalbHI rpady B3a€MHHUX
3B's13KiB, 00 BUOpaTy HAHOUIBII paioHanbHuid MapmpyT. OIHAK,
AKIIO 1H(OpMaLlisl TAKOrO CTYMEHA AeTam3anii 30epiraTHMETbCs B
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yCIX MapIIpyTH3aTOpax MEPEXKI, TO TOMOJIOTIYHI 0a3u JaHUX
HACTIJIBKM ~ PO3POCTYThCS, IO Oyae MOTPIOHOK  Mam'siTh
FiraHTCBKUX  PO3MIpPIB, a 4Yac NPUWHATTA  PIOIEHb  MPO
MapuIpyTH3allil0 CTAaHE HENPUUHATHO TpUBAJIUM. TOMY JAeTallbHA
TOMOJIOTIYHA 1H(OPMAILS 3aJMIIAEThCS BCEPEAUHI aBTOHOMHOT
CUCTEMH, SIKY 30BHIIIHI NUTO3W TOAAKTh JUIS 1HUIOI YaCTUHU
[HTepHET 4K €aMHE 1ise. BOHM MOBIIOMIIAIOTH MPO BHYTPILIHINA
CKJIQT aBTOHOMHOI CHUCTEMH MIHIMAJILHO HEOOXiJH1 BI1JIOMOCTI:
KiIbKiCcTh [P-Mepex, iX aapecu Ta BHYTPIIIHIO BIJACTaHb J0 IMX
MEPEXK BiJ JAHOTO 30BHINIHBOIO HLTIO3Y.

Crtpykrypa [HTEpPHET 3 €IMHOI MaricTpajijIio, sIKa HaBeACHA
Ha pUCYHKY 11.3, OyJjia TaKOKO JTOCUTH JOBIO, TOMY CIEHIAIBHO IS
Hei Oyno  po3poOJICHO  TPOTOKOJA — MapIIPYTHOTO  OOMIHY
iHpopmamiero Mk AS, HazBanmii EGP. Opnak 3 po3BUTKOM
IHTEPHET-CEPBIC-MPOBAWUHTY CTPYKTypa [HTEpHETY YyCKiand-
HUJIacA 1 3B'S13K1 MI’K aBTOHOMHHUMH CUCTEMaMH CTAIA JOBIJIbHUMH.
B nacniaok 1miporo npotokon EGP moctynuBcsa MiCIieM MPOTOKOJIY
npukopaonHoi mapmpytuszanii  (Border Gateway Protocol,
BGP), sxuii mae 3MOry po3mi3HaBaTH HASABHICTb METENNb MIK
ABTOHOMHUMHM CUCTEMaMK Ta BWJy4YaTH iX 3 MIDKCHCTEMHMX
MapIIpYyTIB.

BenukomacmitabHl aBTOHOMHI CUCTEMH, IO CKJIATAIOTHCS 13
COTCHb BY3JIIB, MOKHA MOJUIATH HAa miAcHMCTeMH (O1ablI ApiOH1
AS). Take YTBOPEHHSA Ha3UBatOTh KOH(peaepauicr.
OpraHizoByBaTH KoH(eaepaili peKOMEHIOBAHO B TUX BHIIAJKAX,
KOJM B po0oTy 3a mpoTokojoM BGP 3anydeHo BENMKY KUIBKICTh
MapuIpyTHU3aToOPiB, W0 BHUKIWKAE JIABUHOMOJAIOHE HAPOCTAHHS
kiibkocTi  BGP-ceanciB  Ha  OKpeMOMy  MapHipyTH3aTOPOBI.
BceepenuHi KOKHOT Takoi miacucTeMU AS YMHHUMU € BCl IpaBuiia
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mapupytusanii 3a IGP. Ockinekn, KokHa miacucreMa AS mae
BJACHUHA HOMEP, BOHM MOXKYTh B3aEMOMISATA 13 30BHILIHIM
npotokoiaom BGP.

11.4. MeToau Ta NPOTOKOJIU MAPIIPYTH3ALIT

HaiiBaxnuBilimM ~ 3aBJaHHSAM ~ MEPEXKEBOIO  PIBHS €
MapuipyTH3aiis — MepeaBaHHd MaKETIB MK JIBOMA KIHIEBUMH
By3J1aMH B CKJIQJICHII Mepeki. 3aBJaHHs 100 BUOOPY MapIIpyTIiB
13 JCKIIBKOX MOXJIMBUX BHPILNIYIOTH MapLIPyTH3aTOPH, a TaKOXK
KIHIIEBI By3JIH. MapmipyT BUOMParOTh HA MIJACTAaBI HASBHOI y IUX
OpuUCTPOiB 1HGOpMAaLIi NPO MOTOYHY KOHQITypaliro MeEpexi, a
TAKOX 3 YPaXyBaHHsIM 3a3HAUYECHOTO KPUTEPIO BUOOPY MApPUIPYTY.
3a3BUYAid, TAKUM KPUTEPIEM € 3aTPUMKA MPOXOJIKEHHS MApLIPyTy
OKPEMHM MAaKETOM a00 CEpeaHs MPOMYCKHA 3AATHICTh MApIIPYTY
JUIA  TIOCIIIAOBHOCTI TNakeTiB. YacTo BUKOPUCTOBYIOTH JOCHTH
OPOCTUI KPUTEPIH, KW BPaXOBY€e TUIbKM KUIBKICTh TPAH3UTHUX
MaplIPyTU3aTOpiB. 3aBAAHHS MapLIPyTH3alii BHPILIYEThCA Ha
OCHOBI aHaMI3y BIAMOBIAHMX TaOMWIb, PO3MILMICHAX Ha BCIX
MapIIPYTU3ATOPAX 1 KIHIEBUX BY371aX MEPEXKI.

Tabnuui mapwpymusauii

PileHHst mpo mpoCyBaHHs NAKETy MapIIPyTH3aTOp MpuitMae
Ha OCHOBI TaGmuui Mmapmpytusanii. [loOynoBa KOpEKTHUX
Ta0JIMLb MaplpyTH3alli Ha BCIX MAapLIPyTH3aTopax y BEJIMKIA
CKJIQJICHIH MEpEXKl € TPYJOMICTKHM 3aBAaHHAM. TaOnuiro
MapuipyTh3aii A1 BiJoOpaXeHHsI TOTOYHOI MEPEKEBOT TOMOJIOT T
HEOOX1AHO MEPIOIMYHO KOPUTYBATH, TOOTO KEPyBaTH AUHAMIYHO.
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MapupyTu3arop BUKOHY€ 1€ 3aBJaHHs, OEpy4d y4acTh y MpoLeci
OOMIHIOBaHHS  1H(OpPMALIEd) MPO  MApWPYyTH 3  1HIIAMHA
MapIlIPyTU3aTOPaMHA Ha OCHOBI MPOTOKOJIB MAapLIPYTH3AWLII.
[TpoTokosamMu MapmpyTu3ailii, ki 3a0e3MeuyroTh OOMIHIOBAHHS
1H(opMaLII€r0 PO MApIIPYTH B Mepexkax Ha 0asi mpotokony IP, €
nporokonn RIP, OSPF, EGP 1 BGP, sxi posrnsgatTumemMo B
n. 11.4. 3amexHO BiA CTPYKTYpH CKIAQAEHOI MEpPEkKl aesKi
MapIIPYTU3aTOPA MOKYTh OJHOYACHO MIATPUMYBATH POOOTY
JEKITBKOX TPOTOKOJIIB MAPIIPYTH3ALI].

Byab-skuii 13 MapuIpyTU3aTopiB Mae HE MEHLIE HiX JBa
NOPTH JJIA M €IHAHHS PI3HUX JIOTIYHUX Mepex. KoxkeH mopr
MO>KHA PO3IJIAAATH K OKPEMHI BY30J MEPEXKI, OCKIIbKA BIH Ma€
BJIACHY Mepedicegy aopecy Ta BIIACHY JIOKAIbHY aopecy B KOXKHIH
MEPEKI, AKY 10 HBOTO M1 € THAHO.

MapuipyTu3zaropy cami 1HINIIOIOTE OOMIH CHENlaIbHUMUA
ClIy:k00BUMHU MAKETAMH, MOBIAOMJISIIOYM CyCiaM MpO BIAOMI iM
MEPEKI, MapPIIPYyTU3aTOPU Ta MPO 3B'S3KM LUX MEPEX 3
MapuipyTu3aropamu. 3a3Bu4ail 10 yBaru OEpPETbCS HE TIJIbKH
TOTOJIOTIS 3B'SA3KIB, aJi€ il IXHA MPOMYCKHA 3JaTHICTH 1 cTaH. Lle nae
3MOTYy MaplIpyTH3aTopaM IIBHIUIC AaJanTyBaTHCS JO 3MIH
KOH(Irypaiii Mepexki, a TakoX MPaBUJIbLHO MEpPEAaBaTH MaKeTH B
MEpekax 3 JOBUIBHOK TOIMOJIOTIEI0, IO JONYCKAEe HAasBHICTh
3aMKHYTHX KOHTYPIB.

3a AOMOMOTOK MPOTOKOJIIB MAPIIPYTH3aLli MapIIPyTH3aTOP
CKJIaJIa€ «KapTy» 3B'S3KIB MEPEKI Pi3HOI neranizamii. Ha miacrasi
uiei 1HQopMamii A8 KOKHOTO HOMEpPa MEPEXI MPUAMAETHCS
pPIIEHHA MPO Te€, SKOMY HACTYHOMY MapIupyTH3aTtopy Tpeda
nepeaaBaTH MaKETH, [KI MNPSIMYIOTh 3a MIEK aIPECOr0, Mod
MapuipyT OyB pamioOHaJbHAM. Pe3yIbTaTH TaKWX PIIIEHb 3aHOCATH

463



[0 Tabnuui mapwpyTtusayii. Y Tabnuui 11.2 HaBefeHO MpuKnag,
MNPOCTOI Tabnuui Mapipytmsauil. Y uid T1abnuui po3milleHo
TUNOBI  3anucy AN NPOTOKOMIB  MapLupyTtu3auii, Takux,
Hanpuknag, K RIP, fKi BUKOPUCTOBYIOTb B AKOCTI METPUKK
MapLUpyTY KifbKiCTb nepexopis, Tak 3s8aHuX xonis (hop count). ¥
LEeAKMX TEXHIYHMX [Kepenax MOXHa 3YCTpiTM TaKOoX TepMiH
«TPAH3UTHI  BYy3»,  Mif  AKAM  PO3YMIiOTb  KIiJIbKICTb
MapLLpyT13aTopiB, Yepes AKi MOBMHEH MPOMTU MakeT A0 MpUXoay
[0 0flepXXyBauya.

Tabnnuga 11.2

Homep mepexi ogepxkyBaya 128.3.0.0

HacTtynHui KinbKicTb MpoTokon Yacosunin Tarimep
MapLLpyTM3aTop nepexogiB MapLipyTusagii
Ha LUNAXY
128532 3 RIP 145
1285.4.7 3 RIP 170
128539 6 RIP 25

KoxeH 3anuc y Tabnuui mapupyTtusauii MICTUTb Taky
IH(hopMaLlito:

* HACTYMHWA MapwpyT Ha wnaxy mictutb LL-agpecy
BiJa/IEHOr0  Mapwpytmsatopa, AKOMY  HeobXigHo
nocnatu naketu [And [OCTaBKM 1X 33  ajpecoro
MPU3HaYEHHS,;

* KIMbKICTb Mepexofis BU3HAYae KIifbKICTb Mepexofis
(xomiB) MiX [aHUM MapLUpyTM3aTOPOM | OAepXKyBayem
NaKeTiB;

* MPOTOKON  MapwpyTusauil  BM3HA4Yae  MPOTOKON
MapLupyTu3adii, 3a AOMOMOroK AKOro 3anuc 3'ABMBCA B
Tabnunui MapLupyTu3aLii;
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® ygcosuu maimep BA3HAYAE 4aCc 3 MOMCHTY OCTaHHBLOT'O
MOHOBJICHHS 3anucy B TaOmumi. llel Taiimep ckuaye
MOKa3aHHs MI0pa3y Mic/sl OTPUMaHHS OHOBJICHHS.

B OCHOBHOMY MapuIpyTH3aTOpU KEPYIOTh  TaOIHIECO
MapIlIpyTU3amii, sKa MICTUTh TUIBKH OJUH MAPLIPYT ISl KOXKHO{
MEpPEKI MpU3HAYCHHA. JlesiKl TPOTOKOIM MapUIpyTH3alii MOXYTh
KepyBaTh OuNbII HI)K OJHAM MAapUIPYTOM Vy TIE€BHY MEPEKY
(mpukiiagom € mporokon OSPF).

MapupyTu3aropu TMOBMHHI TEPEBIPATH CBOi  Tabmuii
MapuipyTH3aiii, BIAIMYKYIOUYN LIIAX I8 KOXKHOTO MakeTy. 3MiHA
KOH(Irypamii mMepexi Aedkl 3aniuch B TaONHII CIPOCTOBYE. Y
noMi0HUX BHMAJKaX NAKETH MOXYTh OyTH BIAOPABICHI 32
NOMWIKOBAMH  MApUIPyTaMH, MOXYTh  3alMKIOBAaTHCS  Ta
ryoutncs.  SIKmo  MapmpyT — HEMOXIMBO — 3HAWHTH,  TO
MapLIPyTU3aToOpy, AKU BHKOHYE MOMIYK, HEOOXIIHO BHIAJMTH
MaKeT 3 00Iry.

Icnye cnemanbHa [P-agpeca 0.0.0.0, sxa mo3Hadyae MapupyT
32 3aMOBYYBaHHAM. SKIIO NOTPIOHMA WIIAX HE 3HAMACHO W
BU3HAYEHO MApPLIPYT 3a 3aMOBUYYBAHHSIM, MapIIPyTU3aTOp HE Oyje
BUJAJISITH MAKET, a MEPEAACTh WOTO 3a MM MapmpyToM. BeeacHH
NOHATTS MApPUIPYTy 32 3aMOBUYYBAHHSAM Ja€ 3MOTY 3HAYHO
3MECHIIATH PO3MIp TaOJMIb MapmpyTu3alli. ¥ pe3yabTaTi mporec
MapuipyTH3amii COpOUly€eThCA, OCKUIbKMA TaONMIS MapHipyTH3alii
MICTUTh KUJIbKA 3aMUCIB JUIsl JIOKAJIbHUX MEPEXK 1 MapuipyT 3a
3aMOBYYBAaHHAM JJIA BCiX 1HIMX. OCOOIMBO MOMITHOIO € MepeBara
Uid  ma’eaHaHHs a0 IHTepHeTry opradizamiii. OKpiM  TOrO
BUKOPHCTAHHS MAapLIPyTy 33 3aMOBUYYBAHHSIM 3HAYHO 3MCHILIYE
o0csarn  iHpopMmanii, SKHMH OOMIHIOIOTBCA MApLIPYTH3ATOPH.
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Henomkom wMapmpyTy 3a 3aMOBUYYBAHHSIM €  MOTEHIiTHA
MOJIUBICTh YTBOPEHHS NETEh MapLIPYTH3AILII.

Cmp 3a3HaQUUTH, TI0 TAOJWIS MApUIPyTU3allii ICHY€E HE
TIJIbKA B MapIIPYTU3aTOPIB 13 JAEKUTbKOMA MOPTAMH, a i y XOCTIB,
AK1 T €IHYIOTBCS 10 MEPEXKI 4epe3 OJIMH MEPEKEBUMA amantep.
BigminHicTe y miil curyamii moJsisira€ B TOMY, IO BCl MAKETH
HEOOX1HO BHIABATH TIJIbKU YEPE3 OJMH-€IMHUAN MOPT, HE3AIECKHO
BIJI X aapeCcy MPU3HAYECHHSI.

Aemomamuuna nodyoosa mabauysb mapupymusayii

Bia Toro, HaCKiIbKM MBUIKO BMICT TaOMMII MapLIpyTH3aLii
OPUBOJUTBHCS Y BIAMOBIAHICT 10 PEAIBHOTO CTAHy MEPEX,
3QJIEKUTH SIKICTh pOOOTH BClel Mepexi. [ljisi apromaru3aiiii boro
MpOIECY B CKIAJCHUX MEPEXKax PO3POOJICHO BUIIEC3a3HAYCHI
MPOTOKOJIH MapmpyTH3amii (abo MapIIpPyTHU3yBalbHI
npotokosu). L{i  mpoTokomwm cmpa  BIAPI3HATH BiJ  BJAcHE
mepesxcegux npomoxosie (Hanpuknaxa, IP). fAx nmepun, Ttak apyri
3a0e3MmeuyroTh (PYHKIII MEPEKEBOrO PiBHA: OEpyTh Yy4acTh y
JOCTaBL1 MAKETIB a{PECaTOBl YEPE3 PIZHOPIIHY CKIAJCHY MEPEKY.
Ane B TO 4ac, K nepin 30MparoTh 1 MEPEAAIOTh MEPEIKEIO TUIBKH
Cy00BY 1H(OpMaIO, APYrl OPU3HAYEHO JUIsl TEpPEeAaBaHHS
JAHUX KOPHUCTYBAYEBI. [TpoTokonm MapIIpyTH3aLii
BUKOPHCTOBYIOTh MEPEIKEBI MTPOTOKOJIM SIK TPAHCIIOPTHUH 3aci0.

MapupyTu3yBanbHi MPOTOKOJIA MOXKYTh OyTH peani3oBaHi
HA OCHOBI pI3HHX QJTrOPUTMIB, SIKI BIAPI3HSAIOTHCS METOJAMHM
noOyJoBM  TaOMWIL  MapuipyTH3aiii, crnocodamu  BUOOPY
HAHKpPAIIOro MapmpyTy Ta IHIIUMHA 0COOIMBOCTAMMU.
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Panimie BBakasiocs, mo B TaOAUIAX MapLIpyTU3aLii s
KOXKHOI agpecd NPHU3HAYCHHS BKA3aHO TUIBKM HACTYMHHAN
(HaOMMKYMiA) MapIIPyTHU3aTOP, a HE BECh I1X JIAHIIOKOK Bl
MOYATKOBOrO J0 KIHIEBOTO By3sa. BiAMOBIIHO A0 BOTO MIAXOTY
MapIIPyTU3aLlisl BUKOHYETHCA 3a PO3MOAIJIEHOID CXEMOK: KOXKEH
MapuIpyTHU3aToOpP BIAMOBIAAE 32 BUOIP TIIBKK OJHOTO €Tany LIIsAXY,
a OCTaTOYHMI MapIIPyT CKIAJAE€ThCA B PE3ysbTari poOOTH BCIX
MapuIpyTHU3aTopiB, 4YEpe3 sAKI MpoXoAWTh Ieid maker. Taki
JITOPUTMHU MapUIpyTH3aLli HA3WBAOTh 0IHOKPOKOBHMH.

IcHye TakoX TPOTUNICKHUI, OaraTOKpOKOBWNA MIaXiA —
MapupyTu3auisa Bix mkepesa (Source Routing). BianosiaHo 1o
HBOTO BY30JI-JKEPEJIO BKA3y€ B MAKETI, SIKAWA BIAMPaABISAIOTH Y
MEPEKY, TOBHMA MapmpyT HOTro MPOXOIKEHHS 4Yepe3 yci
OPOMIKHI MapmpyTu3aTtopu. Takuii crnocid He BUMarae nooya0BH
Ta aHaM3y TadauIe MapuIpyTr3aiii. [le mpuckoproe mpoXoaKeHHS
NAKeTa MEPEKEI0 Ta PO3BAHTAXKYE MApPIIPYTU3ATOPH, aje MpU
IbOMY BEJIMKE HABAHTAKCHHS JISITA€ HA KIHLEBI BY31H. J[aHy cxemy
3aCTOCOBYIOTh Hafararo piame, HIXK CXEMy PO3MOALIEHOT
OJTHOKPOKOBO1 MapIupyTH3allli.

Anzopummu ma npomoKoaU Mapuipymuzayil

3aie’)kHo BiJ crioco0y popMyBaHHA TaOUIb MAPLIPyTU3ALlii
OJTHOKPOKOBHH aJrOPUTMH TOIIISIOTH HA TP KJIACH:

* anropuTMu (pikcoBaHoi (a00 CTAaTUYHOI) MAPIIPYTH3ALLI;

* AUITOPUTMH MPOCTOI MapIIPyTH3ALLIi;
* JITOPUTMHU AJANTHBHOI (a00 IMHAMIYHOT) MapIIPyTH3aLLli.
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Sxkoo mapmpyTusanisa € (ikcoBaHO, TO BCi 3alKCH B
Ta0JIAL MapLIpyTU3alli — CTaTU4Hi. AJMIHICTPATOp MEPEXKI cam
BUPILIYE, HA AKI MapUIPyTH3aTOpu Tpeda MepeaaBaTh MAKETH 3
TAMW YH 1HOIMMHM aIpPECaMH, 1 3aHOCUTH BIJAIMOBIJHI 3aMUCH 10
Ta0IMLl MaplpyTu3anli BpPy4YHY (HAmpuKiag, 3a JOMOMOTO0
ytumita route OC UNIX a6o Windows NT).

Tabmuito, K  TOpaBWIO, CTBOPIOOTH Yy  MpoLeEct
3aBAHTAXECHHS Ta PEAArylTh, KO 1e HeoOxiaHo. Taki
BUIIPABJICHHA MOKYTh 3HQJOOMTHCS, 30KpPEMA, SIKIIO B MEPEXI
BIIMOBJISIE SIKAHCh MapLIpyTH3aTop, a MOro (pyHKIii MepeaaroTh
1HIIOMY.

Tabnuui po3pi3HAOTE OAHOMAPIIPYTHI, B IKMX JJII KOXKHOTO
aapecata 3aJaHO OJOWH LDIAX, Ta 0araTo MapLIPyTHI, KOJIA
OPOMOHYETHCS  EKUIbKA QJIbTEPHATHBHUX WUIAXiB. Y  pasi
O0araToMapuUIpyTHUX TaOaWIp TMOBHUHHO OyTH 3aJaHO MPaBHUJIO
BUOOpY OAHOro 3 MapupyTiB. Haliwactime oOAMH DUIAX €
OCHOBHUM, @ 1HIII — PE3CPBHUMHM.

O4eBHIHO, 10 AATOPUTM (PIKCOBAHOI MapIIpyTH3aLlii 3 HOro
cnocoboM  gopmyBaHHS TaOMMUbE MapUIpyTH3alli BpPYy4YHY €
JIOLIJTBHAM TIJIbKM B HEBEJIMKMX MEPEKAX 3 MPOCTOK TOMOJIOTIELD.
OpHak #Hor MoOXHaA €(EKTHBHO 3aCTOCOBYBAaTH TAaKOXK HA
MariCTpaisiX BEJIMKMX MEPEX 13 MPOCTOK CTPYKTYPOK Ta
OYEBUIHUMH HAHKpAlIMMH IIJIIXaMH OPOXO/UKCHHS NAaKETIB Y
MEPEKI.

Y agroputmMax  mpocToi  mMapmpyrtu3adii - Tabnuis
MapupyTu3anii ad0 30BCIM HE BUKOPHCTOBYEThCA, a00 OynyeThes
0€3 NPOTOKONIB MapuipyTtuzaiii. BUOKpEeMIIOIOTh TpU THIHU
IPOCTOi MAapLIpyTH3ALII:
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® BUMAJAKOBA MAapIIPYTU3allis, KOJW MNPUOYBIIMA mNaKeT
NOCHJIAETHCS B Oy Ib-IKOMY CBOOOJHOMY HANPAMKY, KPIM
BUXI1JTHOTO;

® JIaBMHHA MapUIPyTH3alis, KOJMA MAaKeT [MUPOKOMOBHO
HAJCWIAETBCS Yy BCIX MOXKJIMBUX HampsMKax, KpiM
BHUXIJTHOTO (QHAJOTIYHO TOMY, SIK MOCTH OOpPOOJSIOTH
KaJIpH 3 HEB1JIOMOIO aIPECOIO);

® MapLIPyTU3alis 3 YpaXyBaHHSAM HAKOMWYECHOrO JOCBIIY,
KOJIM BUOIP MapIIPYTy 3MIACHIOETHCA 3a TAONHICIO, ajie
Tabmmns OyJQyeThCsS TaK CaMO, K 1 y BHMAAKY MOCTY,
OUTAXOM ~ aHali3y AaJpPECHUX TOJIB  TAKETIB,  SKI
HAJIXOASTh.

Haii0inp1oro nomvpeHHst Ha0yJiu anropuTMy aJanTHBHOT,
abo0  aumHaMiyHOi  mapmpyTtu3amii. Bonum  3a0e3neuyroTh
ABTOMATWYHE OHOBJICHHS TAaOMMIb MAapLIPyTH3Alii MCJs 3MIHA
KOHpirypaiii Mepexi. BUKOpUCTOBYIOUM TPOTOKOIM aJalTHUBHUX
JITOPUTMIB, MAPIIPYTU3ATOPA MOXKYTh 30MpaT 1H(POPMALIIO PO
TOTOJOTIKO 3B'SI3KIB y MEPEKI Ta ONMEPATUBHO pearyBaTh Ha BCl
3MIHM KOH(Qirypamii 3B'sa3kiB. VY Tabmumi  MapuipyTu3aii,
3BMYANHO, 3aHOCATH 1H(OPMALID TPO IHTEPBAN 4Yacy, MPOTATOM
AKOr0 JaHWil MaplipyT 3ajullaTUMETCs 4YWHHUM. Lled dac
Ha3UBAKOTh vacom scumms mapuipymy (Time To Live, TTL).

AJanTUBHI QJITOPUTMUA  MAIOTh PO3MOJIJIEHUI XapakTep,
TOOTO B MEPEXKI HEMAE CHELIaIbHO BUALICHUX MapIIPYTHU3aTOPIiB
T4 300py Ta y3arajabHEHHS TOIMOJIOTIYHOI 1H(pOPMAaLii: 110 podoTy
PO3MOIIIEHO MK yCiMa MapIIpyTH3aTOPaMHu.

VYV rnobanbHMX MeEpekax BHKOPUCTOBYIOTH TaK 3BaHI
cepBepu MapumpyTiB. Bonu 30upatoTe MapmpyTHY 1H(pOpMaito, a
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NOTIM 34 3alWATaMW PO3JAOTh il MapIIPyTU3aTOpiB. Y LBOMY
BUIAJKy OCTaHHI a00 3BUIBHAIOTHCA BiA (YHKIII CTBOPECHHS
TaOIUI MaplIpyTH3alli, ad0 CTBOPIOKOTH TIJILKW YaCTUHY TAOJIHIII.
Bzaemoniss  MapumpyTtus3atopiB 13 CepBepaMu  MapLIPYTIB
3MHACHIOETBCS 32 CICHIAILHUMHU  MPOTOKOJIAMH, HANPUKIIAA,
NMPOTOK0JI0M BHOOPY HacTtynmHOro Kpoky (Next Hop Resolution
Protocol, NHRP).

AJanTHBHI AJITOPUTMH MAPLIPYTH3ALii MOBUHHI BiAMOBIAATH
JEKIJTbKOM BaXKJIMBUM BHMoOTraM. llepir 3a Bce, BOHM 3000B's3aH1
3a0e3neuyBaTd BUOIP SKIIO HE ONTHUMAJIBHOIO, TO Xo4ya O
palioHanpHOr0 MapmpyTy. Jpyra ymoBa — e iX HEOAMIHHA
npocToTa, OO BIANOBIAHI peajizamii HE CHOKHUBAJIMA 3HAYHI
MEPEKEBI PECYPCH, 30KPEMA BOHHM HE TMOBHHHI MOPOJKYBaTH
3aHAJATO BEJMKHNA 00CAT 00uMciaeHb a00 ITHTCHCHBHMIA CITy:KOOBHIA
Tpadik. [, HapewTi, anrOpUTMM MapLIPYTH3allii MOBHHHI MaTH
BJACTUBICTh  301KHOCTI, TOOTO  3aBXKAW  MPHUBOJIUTH  JO
OHO3HAYHOTO PE3YJIbTATY 32 MPUNHATHUN 4ac.

CydacHi afganTWBHI TPOTOKOMM OOMIHY 1H(OPMALIED PO
MapIIPyTH, Y CBOKO YEPry, NOAIAIOTh HA JIBI TPYIH, KOXKHA 3 SIKUX
NOB'13aHA 3 OJIHUAM 13 HACTYITHUX THITIB aJITOPUTMIB:

® UCTAHLIWHO-BeKTOpHI anroputmu (Distance Vector
Algorithm, DVA);
e anroputmu ctany 3B'a3kiB (Link State Algorithm, LSA).

B anroputmax aMCTaHUIITHO-BEKTOPHOI0 THIY KOXEH
MapIIPyTH3AaTOP MEPIOJUYHO H IMMPOKOMOBHO PO3CHIIAE MEPEKEIO
BEKTOP, KOMIIOHEHTaMH $KOrO € BIJACTaHl B  JAHOTO
MapIIpyTU3aTopa 10 BCIX BIAOMHX oMy mepex. [lia BiacTaHHO,
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3a3BMYAi, PO3YMIIOTh KIJBKICTh TPAH3UTHHX BY3JIB. MeTpuKa
MOXe OyTHM W Takow, $Ka BpPAXOBYE HE TUIBKM KUIbKICTb
MPOMIKHUX MapIIpPyTU3aTopiB, aje i 4ac NMPOXOJKEHHS IMAaKETIB
M1K CYCIJHIMU MapIpyTh3aTopamu abo HaIlIHHICTh IJISXIB.

OnepskaBlIM BEKTOP BIJI CyCifa, MapUIPyTHU3AaTOP 301JIBIIYE
BIJICTAHb 10 3a3HAYEHUX Y HbOMY MEPEK Ha JOBXKUHY LUIAXY 10
JAHOTO CcycClja Ta AOJAE A0 HbOTO 1H(OPMALIO MPO BiAOMI HOMY
1HOI MEPEXl, PO SAKI BiH AI3HABCSA OE3MOCEPEAHBO (SKIIO BOHHU
i1 €IHAHI O HOro mopTiB) ad0 3 aHAJOTIYHUX OTOJIOMICHb THIIMX
MaplIPyTU3aTOPiB, a MOTIM PO3CWJIA€ HOBE 3HAYEHHS BEKTOpa
MEpexern. BpemTi-pemT, KOXEH MapIIpyTH3aTop J13HAETHCS
1H(opMaLio MPO BCl HasiBHI B 00'€IHAHIN MEpPEkKI MEPEKAX 1 MPO
BIJICTaHb /IO HUX YE€PE3 CYCI/IHI MAPUIPYTU3ATOPH.

JIMCTaHIIHHO-BEKTOPHI &JITOPUTMH A00PE MPALfOIOTh TIJIbKA
B HEBEJIMKMX MEpekax. Y BEIUKUX KE MeEpexax BOHHU
3aBAHTAXYIOTh JIIHII 3B'SA3Ky 1HTEHCUBHUM IIHMPOKOMOBHHM
TpagikoM. 3MiIHM KOH@irypamii BiANpanbOBYOTECA 3 LbOTO
QITOPUTMY HE 3aBXKIW KOPEKTHO, TaK K MapIIpyTH3aTOPU HE
MarTh TOYHOTO YSIBJIEHHS MPO TOMOJIOTIO 3B'SI3KIB Y MEPEXKI, a
JUIIC y3arajibHeHy 1H(OpMaIio (BEKTOP BIJICTAHECH), JO TOTO X
OTpUMaAHOI 4epe3 mocepeaHukiB. PobOota wmapuipyTuzaTopa
BIJIMOBIIHO /10 JUCTAHIIAHO-BEKTOPHUX MPOTOKOJIOM Haramaye
po0OTY MOCTA, TaK SIK TOYHOI TONOJOTTYHOI KAPTUHU MEPEKI TaKUi
MapIIPyTU3ATOP HE MAE.

Haii0imbm nomupeHnuM NpoTOKOJIOM Ha 0a3l AMCTaHINIHO-
BEKTOPHOTO aJITOPUTMY € MPOTOKOJI MAPIIPYTHOI iH(opMaii
(Routing Information Protocol, RIP).

[Ipotokon RIP mns IP-mepex momaHO JBOMa BEPCISIMHU.
[lepmwia Bepcis RIPv.l He miarpumye macku, TOOTO mependadae
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NOIIMPEHHS MIXXK MapuIpyTH3aTOpaMu TUIbKK 1H(opManii mpo
HOMEPU MEPEX 1 BIACTaHI OO0 HHX, a 1IH(OpMALis TPO MACKH LUX
MEPEK HE PO3CHIAETHCS. BBaXkaeThCs, 10 BC1 aIPECH HAJEKATh 0
cranaapTHux knacie A, B a6o C. [Iporokon apyroi Bepcii RIP v.2
nepeaae 1HGOpMaIilo Mpo MICBKI MEPEXi, TOMY BiH OUIBIIOK
MIPOIO BIJIMOBIIa€ BAMOTaM CbOTOJICHHS.

AJIrOpuTMHM  CTaHY 3B'SI3KIB  JAOThb 3MOTY KOXHOMY
MapuIpyTHU3aTOPy OTPUMATH JTOCTATHIO 1HPOPMALIIKO Jyisl TOOYA0BH
TOYHOTO Tpada 3B'A3KIB MEpEKl. Bcl MapmpyT3aTopy Npamo0Th
HA OCHOBI OJHaKOBUX rpadiB, y PE3yJbTaTli 4YOro Mporec
MapuipyTh3amii  BUSBIAETHCA  OUIbII  CTIAKMUM 10 3MIH
koHpirypaiii. «[IIupokOMOBHa» pPO3CWIIKA (MEPEIAaBaHHS MAKETY
BCIM HAOMMKYMM CyClJaM MapLipyTH3aTopa) MPOBOIUTHCS TYT
TIIbKA TPH 3MIHAX CTaHy 3B'S3KIB, IO B HAMIMHUX MeEpe)kax
BIIOYBAaeThCA HE Tak 4acro. Bepmmaamu r1pada € sk
MaplIPyTU3aTOpH, Tak O0'€qHaHI HUMHU Mepexi. [lomuproBaHa
yMepexi 1HdopMallisi CKIIAJAaeThCs 3 ONUCY 3B'A3KIB PI3HUX THIMIB:
MapIIPyTU3ATOP-MapLIIPYTU3ATOP, MaPIIPYyTU3aTOP-MEPEIKA.

Jltst Toro no0 3po3yMiTH, B SKOMY CTaH1 3HAXOASTHCS JIIHIT
3B'SI3Ky, MiA €QHAHI 10 MOPTIB MapIIPyTH3aTOpa, BiH TOBHHEH
NepPIOaMYHO OOMiHIOBaTHCS KopoTkumHu mnaketamu HELLO 31
cBOiMM HaiOmmxunMu cycigamu. Lleil cimyx0oBuil Tpadik Takox
3acMIYy€ MEPEXy, ajle HE Tak, sK, Hanpukiaa, naketu RIP,
ockutbkH sk naketn HELLO maroTe HabaraTto MeHmmii 06csr.

[IpuknazomM TpPOTOKOY HA OCHOBI &JITOPUTMY CTaHy 3B'SI3KIB
MOke OyTH MPOTOKOJ NEPIIOYEPrOBOr0 BUOOPY HAWKOPOTLIOTO
HUIAXY <«BIAKPHTH HaiikopoTmmid muisix mnepmum» (Open
Shortest Path First, OSPF) creky TCP/IP.
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[Tpotokon OSPF po3po0ieHo 3 ypaxyaHHsIM 3aCTOCYBaHHS Y
BEIIMKUX TETEPOreHHUX Mepexkax. OOuMciroBajbHA CKIIAAHICTD
npotokoiny OSPF mBuako 3pocrtae 13 301IBIICHHSAM PO3MIPHOCTI
IHTEpMEPEXKI, TOOTO 30UTBLICHHAM KUIBKOCTI BX1AHHMX Yy Hei IP-
MEPEK, MapLIPYTU3aTOPIB 1 3B'SI3KIB Mi>k HUMHU. [lJi1 BHPILICHHS
uiei mpobnemu B mpotokosi OSPF yBeAeHO MOHATTS «00JIacTh»
Mepexi (area) (HE MIyTaTH 3 aBTOHOMHOK CHCTEMOIO [HTEpHET).
MapupyTu3aropy, skl HaJeKaTh MEBHIH 00sacTi, OyayroTh rpad
3B'SI3KIB TIJIbKK JJIS1 HEi, MO0 CKOPOYY€ PO3MIPHICTH Mepexi. Mix
oOnmactsamMu  1HQopmalliss npo 3B'A3KM HE MEPEJAEThCH, a
NPUKOPAOHH1 MapLIpyTU3aTOPH OOMIHIOOTBCS MIEBHOIO
1H(popmMauiero mpo aapecu [P-mMepexk, Kl 3HaXOAATHCS B KOXKHIN 3
o0JlacTel, 1 mpo BIJICTaHb BijJ MPUKOPAOHHOTO MapUIPyTU3aTopa J0
koxkHOi [P-mepexi. [lig mepenaBaHHs MAKETIB MiX 0OJIacTIMH
BUOUPAIOTh OJMH 13 MPUKOPJAOHHUX MapUIPyTU3aTOPiB 00JacTi, a
camMe TOH, y 4KOro BiAcTaHb 10 mOTpiOHOI IP-mepexi €
HaliMmeHmow.  [lepenaroun  aapecy B 1HmY  00JIacTh,
mapuipytuzaropu OSPF arperyioTh AeKUIbKa aapec 3arajbHUM
npedikcoM B OAMH.

Mapumpytuzaropu OSPF  MoxyTs  Opatm  agpecHy
1H(OpMaLIIO BiJ IHIIMX MPOTOKOJIB MapLIPyTU3alii, HANPUKIAA
Bi1 ipoTokony RIP, mo € xkopucHuM aji1 poOOTH B reTEPOTEHHUX
Mmepexkax. Taka aapecHa iHdopmarliiss 00poOIsSETHCA TaK camo, SIK 1
30BHILIHSA 1H(GOPpMALS MK PI3HIMHA 00JACTIMMU.

[Iporokomu RIP 1 OSPF € suympiwnimu wnozoeumu
npomokoaamu IGP, BOHM TMpPALIOTh HA MAaPLIPYTU3ATOPAX
KOPIOPATHBHUX MEPEK.
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Besknacosa Mmi>koMeHHa mapwpyTm3auisa CIDR

OcKiflbKn 6iTK ifeHTU(ikaTopa Mepexi MNoYMHaAOTLCA 3
cTapwmx pospsagis IP-agpecu, macky nigmepexi MoXHa nogatu
KOpoTLle, MPOCTO BKasaBlIM 4ucno 6ITiB igeHTUgikaTopa
MepeXki. Hanpuknag, 3anuc 192.168.0.1/24 signosigae IP-agpeci
192.168.0.1 3 mackoto nigmepexi 255.255.255.0. Takuii BuUA
3anncy mMacku HasumeatoTb npeikcom mepexi. Y Tabnuui 11.3
HaBeZeHO npedgikey Mepex ana knacis A, B i C.

Tabnuusa 11.3

Knac . . . Mpedikc Macka
. BITK Macku nigmepexi . . .
Mepexi Mepexi nigmepexi

A 11111111 00000000 (00000000 (0000000 18 255000
B 11111111 11111111 00000000 00000000 /16 255.255.0.0
Cc 1111 1111111 11111111 00000000 124 255.255.255.0

[MogaHHA Macku nigmepexi y BUrnagl npegikca mepexi
Ha3nBa€ETLCA TEXHO/IOTIEN 6e3Kn1acoBol MIDDKZAOMEHOT
mapwpyTtnsauii  (Classless Interdomain  Routing, CIDR).
Po3snogineHHa IP-agpecu Ha HOMep Mepexi | HOmep By3fa B
TexHonornum CIDR BUKOHYETLCA He Ha OCHOBe AeKifIbKOX CTapLumx
OITiB, AKI BW3HA4YalOTb KMac Mepexi, a Ha OCHOBE Macku
NMepemMiHHOT [OBXWHW, WO HafaeTbCA IHTEpHET-NPOBanLepoMm.
BukopuctaHHs  npedpikca  Mepexi  [03BOMSET  LieHTpam
Pa3MnoOBCIOMKEHHST  agpec  3anobirtm  Buaadnm  aboOHeHTaM
HaJ/IMLLKOBMX afpec.

TexHonoria CIDR onucaHa B RFC 1519 i nonsrae B
o6'eHaHHI adpec, AKi 3aMLWEHO, B OG/0KM 3MIHHOMO PO3Mipy,
He3aleXXHO Bif Knacy. [lposavfep npy  LbOMY OTPUMYE
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MO>KJIUBICTh «Hapi3aTh» OJIOKKW 3 BHALJIEHOTO HOMY aApECHOTO
OPOCTOPY BIAMOBIAHO A0 PEATBHUX MOTPEO KOKHOTO KineHTa. Lle
Jla€ 3MOTY YHUKHYTH BUJa4l KJi€HTaM 3aiiBux aapec. Hampuknan,
AKIIo AekoMmy notpiéHo 2000 aapec, oMy BUALIAOTH 00K 3 2048
aapec Ha Mexl, KpatHiid 2048 Gaiitam. Yci aapecu OJIOKY MarOTh
OJIHAKOBUH npepixc, TOOTO OJHAKOBI IU(PPH B AECKIJILKOX BHIIUAX
po3psiaax.

Buxopucranns CIDR nmae 3Mory 3Ha4HO CKOPOTUTH 00CATH
MapuipyTHOi iH(popMallii, MO NEePeaaroTh MIXK aBTOHOMHUMU
cucteMamMu.  MapupyTusanis Ha  Marictpayiiix — [HTepHeTy
3MIACHIOETHCS HA OCHOBI MPE(IKCIB, a HE MOBHUX AJPEC MEPEK.
Tak, K10 BCi MEpeXi BCEPEAVHI JESKOI aBTOHOMHOI CHUCTEMH
MOYHMHAIOTHCA 3 3arajibHOro npedikca, ckaximo 194.27.0.0/16, to
30BHINIHIA OUIO3 ABTOHOMHOI CHCTEMH TOBUHEH pPOOWUTH
OTOJIOIIECHHS TIABKK MPO IO AIPECY, HE MOBIAOMIISIOUA OKPEMO
PO 1ICHYBaHHS BCEPEAMHI JaHOI ABTOHOMHOI CHCTEMH, HATIPUKIIA,
mepexi 194.27.32.0/19 abo 194.27.40.0/21, tak K 1l ajapecu
arperyroTecs B aapect 0s1oky 194.27.0.0/16.

VY CIDR 3acT0oCOBYIOTH PO3LIMPEHHST BCIX 3aMKCIB TAOJIHII
MapuipyTH3aiii 3a paxyHOK AojaaBaHHs 32-01THOi macku. Takum
YUHOM, YTBOPIOETBCS €OUMHA TaOIMUs IS BCIX MEPEXK, IO
CKJIQAAOThCs 3 Habopy Tpiliok: IP-aopeca, macka niomepedci,
euxiona ninis. T1iCHs HAAXOMKEHHS MAKETY, Y Ppasi 3aCTOCYBAHHS
CIDR, 3 Hboro Buraryetbcst [P-aapeca npusnaueHHs. [loTim BiH
MACKyeThbCsl, a TICAsS CKaHyBaHHA TaOiMIi MaplIpyTU3amii
MOPIBHIOETHCA 31 3HAYECHHSMM 3amuciB. MoXe BUABHTHCS, IO 32
3HAYEHHSAM MiAIAAE JEKUIbKA 3anucCiB 3 PI3HUMH JTOBXKUHAMH
MAacoOK MiAMEpPEXi. Y 1bOMY BHUNAAKY BHUKOPHCTOBYETHCS
HaO0BIIA MacKa.
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Texnonorirto CIDR ycmimHO 3aCTOCOBYIOTh Yy YETBEPTIH
Bepcii IPv4, BOHa MATPUMYETHCS TAKUMH  MPOTOKOIAMHM
mapupytu3zauii, sk OSPF, RIP.

Ilpomoxon BGP

Ilpukopaonnuii mur030Buii nmporokos (Border Gatewey
Protocol, BGP) € cb0rogHi 0CHOBHMM MPOTOKOJIOM MapLIPyTHOTO
0OMIHY 1HPOPMALIEIO MK AGMOHOMHUMU CUCMEMAMU, CTBOPECHAM
JUIA  3aCTOCYBaHHS B [nwmepnemi. 3Ba)kar0uM Ha IO HOro
ocoOmuBicth, BGP 11e Ha3uBalOTh MNPOTOKOJIOM 30BHIINIHIX
MapuIpyTHU3aTopiB a00 MPOTOKOJIOM MIKIOMEHHOI MapIIpyTH3allii.
JlomMeHoM MappyTu3aunii B TepMiHOJOrii [HTeEpHETY NpUAHATO
HA3UBATH ABTOHOMHY CUCTEMY (AS).

Xoua BGP po3poliieHO sIK MPOTOKOA MaplipyTh3amii Mix
AS, Hioro Mo>kHa BUKOPUCTOBYBATH ISl MAPIIPYTH3aLli BCEPEAHI
AS. JIa cycignix BGP, ski ciony4aroTscst 3 pisHUX AS, TOBHHHI
3HAXOJUTHUCS B OJHIH 1 Tii ke (i3nuHii Mepexi. MapiipyTuzaropu
BGP, sxki 3HaxoasaTeCA B MeKax OJHIET 1 Tiel K AS, MOBIIOMIISTIOTE
npo cebe, mob 3a0e3neUnTH y3roKyBaHE YABICHHS PO AaHy AS
Ta BU3HAUWTH, KWl 3 ii Mapmpytuzaropie BGP BuKOHyBaTuMe
pPOJIb TOYKM 3'€JHAaHHA MiJ 4Yac MEPEAABAHHS MOBIAOMIIEHb ¥
30BHINIHI AS Ta mijg vac iX npuiiMaHHs.

Jeski AS € TUIbKM TPaH3UTHUMHM U TPOXOKCHHS 4epes3
HUX Tpadiky, JKEPEIO SIKOr0 HE 3HAXOJUTHCA B 1X MEXKaxX 1 sSKUA
HEC Tnpu3HadyeHo mid Hux. BGP, TakuM YWMHOM, TIOBUHEH
B3AEMOMIATH 3  OyIp-KHMH MPOTOKOJIAMM  MapLIpyTU3aiii
BCEPEANHI KOXKHOI 3 TPAH3UTHUX AS.
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[ToBigominieHnst npo kopuryBanHs BGP ckiagaroTecs 3 map
«mepedcesuti nHomep/mpaxkm AS». Tpakt AS € cgoepionum
MAPWpymom, SKuti onucamno sk nociioosuwicmes AS, 4epe3 ki
MOHA JOCITTA MEPEKI 3 3a3HAYECHUMU Y TOBIJIOMJIEHHI HOMEPOM.
[ToBiIOMJIEHHS MPO KOPHUTYBaHHS JUIsl 3a0€3MCUEHHST HaMiMHOT
JOCTABKA BIJITPABJISIOTh 3a JOTIOMOTOFO MEXAHI3MY
TpancnoptyBanus TCP, omucanoro B po3aim 11.5.

OOMiH 1H(pOpMALIEd MIXK JBOMA MapLIPYTHU3ATOPaMHU
B11I0MBAETHCS B 3MicTi MapuipyTHoi Tabmuii BGP. Ha Biaminy Bij
JESKUX 1HIIAX NPOTOKONiB Mapmpytusauli BGP He Bumarae
NEPIOJUYHOIO OHOBJIEHHS BCl€i MapHIPpyTHOI TaOmumi. 3aMicTh
nporo mapmpyrtuszatopu BGP  30epiraioTh  OCTaHHIO BEpCIIO
MapIIPYTHOI TAOIMI[ KOKHOTO PiBHOMPABHOTO wicHa. Xoya BGP
[1ATPUMY€E MAapUIPYTHY TAOJULIEO BCIX MOMJIMBHX TPAKTIB A0 Oy /b~
AKOi KOHKPETHOi MEPEXl, Yy CBOiX TMOBIJIOMJICHHAX IPO
KOPUTYBaHHS BIH OrOJIOINY€ TIJBKA MPO OCHOBHI (ONTHUMAJIbHI)
TpakTd. [lo3Hauka TPO  CTYMiHb ONTHUMAJIBHOCTI  TPAKTy
HA3WBAETHCSA «IMOKA3HUKOM». BiH sBIse €000 JOBIIBHY
KUTbKICTh OJIMHUIb, L0 XapaKTEpHU3y€ CTYMiHb MEPEBArd SIKOTO-
HEOyab ~ KOHKpETHOro  Tpakty.  [loka3HWkM  3BHYAHHO
BCTAHOBJIIOIOTh  AJIMIHICTPATOPH  MEPEXI  3a  JOMOMOTOIO
KoH(Irypamiiaux ¢aitms. CTyniHb epeBarn Moxxe 0a3yBaTHCs Ha
OyAb-AKiil KIIBKOCTI KPUTEPIiB, 30KpeMa KUIBKOCTI AS (Tpaktu 3
MEHIIMM 4YHCJIOM AS. sK MpaBWao, Kpaui), THIOl KaHaoy
(cTaOlIBHICTh, WIBMAKOISA Ta HAAIAHICTG KaHAly) Ta I1HIIHAX
(hakTOpax.

®opwmart nakety BGP nmomano Ha pucynky 11.4.
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[oBXunHa O6nacTb
nons B GiTax 16 2 1 panmx

Mapkep JloBXunHa Tun  [daHi

PucyHok 11.4. dopmat nakety BGP

MakeTn BGP MatoTb 3arasibHuii 19-6aiiToBMIA 3aronoBoK, LU0
CKMafaeTbca 3 TPbOX MOIB:

Marker - none mapkepa Mae AOBXUHY 16 6GaiiTiB, a 1ioro
BMICT MOXe Nerko iHTepnpeTyBaTn ofepxysady. Mapkep
MOXHa  3aCTOCOBYBaTW  [ANA  BUSABMIEHHA  BTpaTy
CUHXPOHI3auii B poboti BGP-naptHepiB. Lle none
BUKOPWUCTOBYHOTb /11 BCTAHOB/IEHHS aBTEHTUYHOCTI;
Length - none HoBXWHW 3aiimae fBa 6aiTu i BU3HaYaE
MOBHY [AOBXMWHY MOBIiJOMNIEHHA B 0OaWTax pa3oM i3
3aro/IOBKOM. 3HayeHHs LpOro noss, 3assuyaid, NeXuTb B
mexxax 19-4096;

Type € KOAOM pi3HOBMAY MNOBIAOMMEHHA |1 MOXe
npuinvaTn Taki 3HadeHHs: OPEN - BigkpuTn; UPDATE -
3miHnT; NOTIFICATION - yBara; KEEPALIVE - we
XXUBUIA.

MosigomneHHa npotokony BGP. Y pokymeHti RFC 1163
BW3HA4eHO 4 Tunu nosigomneHs ans BGP:

* BiAKPWBHE MOBIAOM/IEHHS;
* MOBIOMJIEHHSA MPO KOPUTYBaHHS;
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* CIIOBIIIICHHS;
* noBiAOMJIEHHS keepalive (MpOAOBXKYH I14TH).

[Ticns Toro, AK 3'€JHAHHS MPOTOKOIY TPAHCIIOPTHOTO PIBHS
OpraHi30BaHO, MEPIIUM MOBIJOMJICHHSM, SKE BIIIPaBISE KOKHA
CTOpOHA, € BIAKPUBHE. SIKIIO BIJKPUBHE MOBIJOMJICHHS €
OPUHHATHAM JJI OACPXAKYBaya, TO BIANPABHHUKY HAJCHIAETHCS
noBiioMeHHsS  keepalive, sKke  MATBEPAXKYE  OTPUMAHHS
BIJIKDUBHOTO TOBIAOMJICHHS. [licas ycmimiHOro miATBEPAKCHHS
OPUHHATTA TMOYaTKOBOTO TOBIJIOMJICHHA MOJKHA 31HCHIOBATH
OOMIH  KOpPWIyBaHHSIMHM,  MOBIJIOMJICHHAMH  keepalive  Ta
CHOBIIICHHSIMU.

Biokpuene noeioomnenns. JIomatkoBo A0  3BMYARHOIO
3arosioBka nakery BGP y BiakpuBHOMY MOBIAOMIIEHHI BUALIAIOTH
KUTbKa MOJiB. Y TOJl Bepcii (version) BKa3ylOTh HOMEP BepCii
BGP, mo pmae MOXIMBICTD OJEPKyBayeBl TMEPEBIPATH, YH
30iraeThCs HMOro BEPCis 3 BEPCIEKD BIAMpPaBHUKA. Y  MOJI
ABTOHOMHOI CHCTeMH (autonomous system) TIOMIIIAETHCS HOMEP
AS Bianpasnuka. Ilome vacy yrpumysanHs (hold time) BKka3sye
MAaKCHMAJIbHE YHCIIO CEKYH, SIKI MOKYTh MPONTH 0€3 OTPHUMAaHHS
OyAb-SIKOTO MOBIJIOMJICHHS Bl MEPEIABAIBHOIO MPUCTPOIO, MEPII
HIDK BBaXKatw #oro TakuMm, 1m0 BigMoBuB. llome koay
1 ATBEPUKECHHS (authentication code) BKa3ye Ha
BUKOPUCTOBYBAHUIA KOJI M ATBEPKEHHS (KO BiH €). [Tosie nanux
MiATBEP/UKCHHS  (autentication data) MICTUTh (paKTW4YHI J1aHI
IiATBEPUKEHHS (Y a3l iX HassBHOCTI).

llogioomnennss npo ropueyeanns. I1lOBIIOMIICHHS TIpO
kopuryBaHHs BGP 3a0e3neuyroTh KOPEKTYBAHHS MaplIPyTH3aLii
g 1HmMx  cucteMm  BGP.  Indopmamiro mMx TOBiIOMIICHb
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BUKOPHUCTOBYIOTH JUIsl NOOYNOBHM rpadika, IKWiA ONUCY€E B3aEMOIIIO

M1 pI3HUMH AS.

Oxpim 3BuuaiiHoro 3arojoBka BGP mnoBimomiieHHs mpo

KOPUTYBaHHS MAarOTh JCKUIbKa AOJATKOBMX momiB. L1 moss

320€3Meuy0Th MAPUIPYTHY 1HHOPMALIIO NUIAXOM MEPEPaxyBaHHS

aTpuOyTIB TPAKTIB, BIAMOBIAHUX KOKH1A Mepexi. Ha cboroani ac

BGP Bu3znauae 5 arpuOyTis:

Origin — mkepeno. Moxe Maru OJHE 3 TPbOX 3HAYEHB:
IGP, EGP 1 incomplete (He3aBepieHuii). Atpubyt IGP
03HA4ae, IO 1S MEPEkKA € YaCTUHOK AaHoi AS. ATpuOyT
EGP Bka3zye Ha Te, m10 MOYaTKOBI BIAOMOCTI MPO JaHY
iH(opmanii otpumano Bia mporokony EGP. Peanizamii
BGP wHamarote mepeBary wmapupyrtamu  IGP Hag
mapupytamu EGP, tomy mo mapupyr EGP BinMoBsie y
pa3l  HAsABHOCTI  MApUIPyTHUX  MeTenb.  ATpuOyT
incomplete BUKOPUCTOBYIOTh ISl 3’ACYBaHHSA TOrO, LIO
PO JaHy MEPEKY BIIOMO 3aBASKH 1HIIMM 3aC00aM.

o AS path — mnsax AS. 3abe3neuye pakTiuHui nepenmk AS

Ha LJIAXY A0 By3J1a MPU3HAYCHHS;
Next hop — HacTynHe nepecwianHs. 3alesneuye aapeca
IP mapmpytusaropa, sikuii HEOOX1JHO BUKOPUCTOBYBATH
AK HACTYITHUN TPAH3UTHUNA BY30JI IS MEPECUIIAHHS 10
MEpEXK, Kl TEpPEpPaxOBaHO B MOBIAOMJIEHHI PO
KOPUTYBaHHSL.

Unreachable — wuenocskauil. Bkaszye (y pasi ioro
HAsBHOCTI), 1I0 NEBHUHA  MapmwpyT  HEMOXKIHMBO
3aCTOCYBATH.
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o [nter-AS metric — MOKAKXYUK y MOBIAOMJIEHHI MK AS.
3abe3neuye s mapuipytuzatopa BGP  MoxnuBicTh
pEKJIaMyBaTH CBOI BHTpPaTH HA MapIIPyTH A0 MyHKTIB
NMPU3HAYEHHS, W0 3HAXOAATHCS B Mexkax ioro AS. Lo
1H(opMaLil0 MOXYTh BHKOPHUCTOBYBAaTM MapUIPyTH-
3aTOPH, K1 € 30BHIITHIMHA BIJTHOCHO AS
«PEKIAMOJIABLST», ISl BUOOPY ONTUMAJIBHOIO MapIIPYTy
10 KOHKPETHOTO BYy3J1a MPU3HAYEHHS, [0 3HAXOANUTHCS B
MeKax NaHoi AS.

Cnosiujennsi BIANPABJISIIOTh Yy pa3l BHSBICHHSA 301iHOI
cuTyauli, Kooy OJWH MapIIPyTHU3aTOpP XO4Y€ MOBIJIOMHUTH 1HIIOMY,
YoMy BIH MNEpPEpUBaE 3'€AHAHHSA Mik HUMU. KpiM 3BHYalHOTrO
3arosioBka BGP cnoBinieHHst MICTATH MOJ€ KOAY MOMWIKA (error
code), ToNe MIIKONY MOMWIKU (error subcode) Ta NaHi TOMWIKA
(error data). 1lone KOIy TOMWIKM BKAa3y€ THII TOMHWJIKH, SKWN
MO>K€ OYTH OJTHUM 3 MEPEPAXOBAHUX HUKYE:

o Message header error — TIOMWIKAa B 3aroJIOBKY
nosigoMicHHs. Bkadye Ha mnpobnemy B 3arojioBKY
NOBIJOMJIEHHS, TaKy, SK HENPUHAHATHA  JOBXHHA
NOBIJOMJIEHHS, HENPUHHATHE 3HAYCHHS TMOJISI MapKepa
a00 HEMPUHHSATHUN TUT TTOBIJJOMJICHHS;

e Open message error — TIOMWIKA B BIIKPUBHOMY
NOB1JOMJIEHHI. BKa3ye Ha HasABHICTh Takoi MpoOJieMH, K
He3a0e3MeuyBaHuii HOMEP BepCli, HEMPUHHATHUI HOMED
AS abo aapecy IP Ta Hezabe3neuyBaHW KOA
1 ATBEPKCHHS;
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e Update message error — IOMWIKA B TOBIJOMJICHHI PO
KOpUryBaHHs. Bka3dye Ha HasgBHICTh MNpoOJIeMH B
NOBIJOMJIEHHI MPO KOpPWTYBaHHs. [IpHKiagmamu Takux
npolyieM MOXYTh OyTH HENpPaBUIBHO CHOPMOBAHMMNA
nepenik arpulyTiB, MOMUWIIKA B MEPENIKY arpuOyTiB 1
HEIICHMI aTprOyT HACTYIMHOTO NEPECUTIAHHS;

® Hold time expired — ‘“4ac yTpUMyBaHHS 3aKIHUMBCS .
Bxasye Ha 3akiHUEHHS NEPIOLY YaCy YTPUMYBAHHS, MiCIIs
yoro By30s1 BGP Oyie oronomeHo HeUMHHAM.

[ogioomnenus keepalive (npooosxcyil oiamu).
[ToBimominieHHst keepalive He MICTATh JOJATKOBUX TMOJIB, KpPiM
po3MmieHux y 3arosioBky BGP. 111 moBi1oMJICHHS BIAMPABISIOTHCS
JOCUTh 4YacTo Ui TOro, 100 NEPEIIKOMKATH 3aKIHYEHHIO Yacy
YTPUMYBaAHHS TalMepa.

BGP € npoTokoiaoM, siKuil Opl€HTYETHCS HA BEKTOP BIJCTAaHI.
Bekrop ommcyerscs cnmckom AS mo 16 0itr Ha AS. BGP
BiApi3HAEeThCS BiA RIP 1 OSPF tum, mo Bukopuctopye TCP sk
TPAHCIOPTHUANA MPOTOKOJI. J[BI cHCTEMH, siKi 3acTOCOBYIOTh BGP,
3B'SA3YIOThCS OJMH 3 OJHUM 1 MepecunaroTh 3a gomnomororw TCP
noBHI Tabnuui MapmpyTtu3anii. Hagam oOMiH Hae TiIbKH B pasi
AKUXOCh 3MIH.

[Ipotokom BGP pmae 3mory peami3yBaT MaplIpyTHY
NOJITUKY, $Ky BU3Hayae ajamiHictpatopoMm AS. Ilomituka
Bl1oOpaxkaeThcss y KoH(irypauiitnux ¢aiinax BGP. Mapmpytha
NOJITUKA — [I€ HE YaCTUHA MPOTOKOJY, BOHA BU3HAYAE PIIICHHS.
Hanpuknan, komm micus MPU3HAYEHHS MOYKHA JOCATTH KIJIbKOMa
LUTIIXaMH, TMOJITHKA BPaxoBye O€3MEKy, €KOHOMIYHI 1HTEPECH Ta
1H.
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[Iporokon BGP Bepcii 4 (BGPv4) € BIOCKOHANEHOO
Bepcielo (MOPIBHSAHO 3 momnepeAHimMu). Ll Bepcis gae 3Mory
nepecwiatd 1HQopmalio npo MapuipyT B Mexax oaHoro IP-
nakety. BGPv4 ycnimHo npaitoe y Oyib-sKiii TOMOJOTIi 3B'3K1B
MIJK @BTOHOMHMMM CHCTEMAaMM, 110 BIJIMOBIJIa€ Cy4aCHOMY CTaHy
Iateprery. /Jlnsg HalamTyBaHHA 3B'A3KYy  MapLIPyTH3aTOPIB
Cro4YarKy poOuThCA crpoda peanidyBaTH BUIIMM 3 TPOTOKOJIB
(nanpukian, BGPv4), skuio ojiHa 3 HAUX HE MIATPUMYE IHO BEPCIIO,
HOMED BEPCIi 3HMKYETHCH.

11.5. IIporoxko/ TPAHCMOPTHOIO PiBHA B Mepexax
TCP/IP

[IpoTOKOMM TPAHCIOPTHOTO PIiBHSA BHPILIYIOTh 3aBJaHHS
nepeoasanHs OAHUX MIJC NPUKIAOHUMU npoyecamu. Y CTEKY
TCP/IP ue 3aBnaHHs BUPILIYIOTb HPOMOKON NPUSHAYEHUX OJisl
KOpUCmyeada oamazpam i npomoxoi kepysanius nepeoasannsam. i
OPOTOKOJIM, TaKOX SAK 1 TMPOTOKOJM TNPUKIAAHOTO PIBHS,
HAJTALTOBYIOTh TUIBKM HA KIHIIEBMX BY3JIaX; BOHH 3a0€3MEYYIOTh
iHTepdeiic 13 BUIIEPO3TAIIOBAHUM  NPUKJIAAHUM  PIBHEM,
NEPENAYM J1aHl, AKI HAIXOJATh HAa BXIAHWHA 1HTEpQEHC XxocTy,
KOTPHI BIMOBIAA€ 3aCTOCOBAHHIO.

IIpomoxkoa UDP

IIporokoa nmararpam kopupucryBauiB (User Datagram
Protocol, UDP) omucano B nokymenti RFC 768. Bin € ogHum 13
JIBOX MPOTOKOJIIB, PO3TAlIOBaHWX HajJ mporokosnoM IP, 1 Hanae
OpUKJIAAHUM  [porpaMaM  TpaHCHOpTHI  mociayru.  KoxkHe

483



nosigomieHHs npotokony UDP  HazuBawoTe  oamaepamoio
Kopucmyeaud.

[Ipotokon UDP, takox sk 1 npotokon IP, 3abe3neuye
HETapaHTOBAHY JIOCTaBKy Jararpam OJEp)KyBaueBl Ta HE
H1ATPUMY€ HaJAIITyBaHHS 3'€AHAHb. B3aeMO I MK NPUKITIATHUMHU
nporpaMmamMu  T1a npotokoinoMm UDP  3piiicHioeTbes  depes
MPOTOKOJIbHI TIOPTH.

[lix TEpMIHOM «NPOTOKOJbHUII MOPT» (HA BIAMIHY BIJ
nopTy (PI3UYHOTO MPUCTPOID) PO3YMIKOTh AOCMPAKMH) MOYKA
6x00) B KOHKPETHEY NPUKIAAHY NpOorpamy (3acTOCOBAaHHA), IO
3HAXOJAUTHCS HA TMEBHOMY Komm'torepi. Hamam (BIANOBIAHO 0
KOHTEKCTY) MM OyJEMO BUKOPHCTOBYBATH TaK0K TEPMIH «IOPT>»,
Mar4M Ha yBa3l «MPOTOKOJIbHUI MOPT».

VY crexky npotokonis TCP/IP mpoTokojsbHME TOPT — 1
MEXaHI3M, SKMA [a€ 3MOry OJHOMY XOCTYy  OJHOYAacCHO
HIATPUMYBATH JEKIJIbKA CEAHCIB 3B'A3KY 3 BIAJAJICHUMH XOCTaMH
Ta mnporpamamMu. MoKHa CKa3aTH, MO0 MPOTOKOJBHHUA TOPT
BU3HAYAE MPUKIIAJHUN MPOIIEC, KU € oep:KyBadyeM 1H(opMallii.
Ko poboua cTaHiis OTpUMY€E 3 MEPEXKI MAKET, Y AKOMY BKA3aHO
il IP-anpecy, BoHa Hampasidge HOro A0 KOHKPETHOI MPUKIAIHOI
OporpaMu, BUKOPUCTOBYIOUM JJIsi I[bOTO BHU3HAYEHWH MiJ 4ac
HAJIALITYBAHHS CEAHCY 3B'A3KY YHIKAJILHUHA HOMEP MOPTY IS Li€i
IPOrPaMHU.

MexaHi3M, IKAii BUKOPUCTOBY€E KOKHA NPUKJIAHA Mporpama
JUIsl BUBHAUCHHS TIOPTIB, Ha SIKAWX BOHA Mpairoe, ado MOPTiB, J0
AKUX HEOOXITHO 3AIACHIOBATH  JIOCTYI, HAJAA€ MEPEKEBA
ornepaiiifHa cucteMa. bUIbIIcTh onepamiiHuX CUCTEM 3a0€3medye
CUHXPOHHWH noctyn A0 mopTiB. KoxkeH mopT 1AcHTH(IKYEThCS
[IJTAM TO3UTUBHUM YMCJIOM. JIJig 3B'sI3Ky 3 MOPTOM OJIEpKyBaya
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BiANMPaBHWK MOBMHEH 3HaTW IP-agpecy xocTy Ta BIAMOBIAHWI
HOMep MPOTOKO/IbHOTO nopTty. KOXXHe noBiAOM/MIEHHA MICTUTb
TaKOXX HOMep MNOPTYy BiAgMpaBHMKA. TakMM 4YMHOM, KOXHa
npuKnagHa nporpaMa, fKa OTPUMYE MOBILOM/IEHHS, Ma€
MOX/IMBICTb BifNOBIiCTM 6e3mnocepefHbO BiANpPaBHUKY (Nporpami).

[atarpama MiCTUTb [BI 4aCTMHW: 3arofioBOK Ta 06/1acTb
[aHMX. 3arofIoBOK CKMadaeTbCa 3 YOTMPLOX 16-6iTOBMX MoniB, SKi
BM3HAYalOTb MOPT BiANPaBHWKA, MOPT OfepXyBaya, [LOBXUHY
NOBIJOM/IEHHSI 1 KOHTPO/MIbHY cyMy. Ha pucyHKy 11.5 306pakeHo
(hopmar nonise y gararpami npotokony Yb6P.

MopT BignpasHuKa (16 6iT) MopT ogepxxyBava (16 6iT)
JoBxnHa nosigomneHHs (16 6iT) KoHTponbHa cyma (16 6iT)

[JaHi
PucyHok 11.5. dopmart nonis y gararpamu ubP

Mons «[MopT BignpasHuKa» i «opT ofdep>KyBaya» MICTATb
16-6iTOBI HOMepW NOPTiB, BIAMOBIAHO BU3HaYalOUM MPUKIAAHUN
npoLec Ha XOCTi BignpaBHMKa Ta Ha XOCTi ogepxysadya. [lone
«[TopT BiAnNpaBHMKa» MOXe OyTW He BUKOPWUCTaHO, MpPU LbOMY
BOHO Ma€ MICTUTK Hyni. None «[JoB>KM1HA MOBILOM/NEHHA» MICTUTb
iH(hopMaLito Npo  KifbKicTb 6aWTiB y Agatarpami, npy LbOMY
BPax0BYETbCA [0BXMHA 3aronoska 6P i gaHnx.

[MpuknagHi nporpamu, WO BMKOPUCTOBYKOTb BBP, NOBUHHI
cami 3abesnedvyBaTV¥ HafiMHICTb MepefaBaHHA MOBILOMIIEHD.
OO6unMcneHHA  KOHTPONbHOI cymu  fgatarpamm  BBP  moxe
MPOBOANTUCSH, @ MOXe He MPOBOAMTHCA. 3HAYEHHSA «HY/b» Y MO
«KOHTpONbHa Ccyma» O03Hayae, WO Cyma He o06u4ucoBasacs.
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KonTtponbHa cyma HE 00UMCTIOETHCSA TpH poOOoTI poTokony UDP
y BHCOKOHA[IiHIN JIoKanbHii Mepexi. [Ipun poOoTi B HEHailHIH
MEPEKI TIJIBKM KOHTPOJIbHA CyMa MOK€ BKa3aTH Ha JTOCTOBIPHICTS 1
LHUIICHICTh JaHUX, sKi Hamidmu. lle mom's3aHo 3 TuM, IO
npoTokodl [P He 00UYMCIIIOE KOHTPONBbHY CyMy mofs aaHux y IP-
gararpamax.

Hnsg  po3paxyHKy KOHTponbHOi cymu UDP-nmararpamu
HEOOXITHO MaTh JA0AaTKOBY i1H(popMaiioo. Jlas 1miei Metd 10
noyatky UDP-nmararpamMu npunmcyeTbes IMCEBA03aroJioBOK, a A0
KIHI[ Jararpamu JOJAEThCs OalT 3 HYJIB JJIi BUPIBHIOBAHHS
yucia OITIB TOBIAOMJICHHS A0 KPAaTrHOro wicTHaauAtu. Ilicns
IBOr0 OOYHMCIIOETECA KOHTPOJIbHA CyMa OTPHMAHOI JaTarpam.
KiH1eB1 TOMOBHEHHS 3 HYJIB 1 ICEBA03Aar0JIOBKIB HE MEPEAAKOTHCS
pazom 3 UDP-pararpamoro.

Jns oOumuciieHHss KOHTPOJibHOT cymum otpumanoi UDP-
JararpaMM Crnovarky 30epiraetbess Hysib y mnoi «KoHTponbHa
CyMa», TMOTIM OO4YMCIIOeThCA 16-01THA cyma, siKa MICTUTh
MICEB/I03aroJIOBOK, 3arojloBOK camoi jararpamu ¥ nai. [licns
OTPUMAHHS  Jararpamu  MEPEBIPAIOTh  KOHTPOJIBHY — CyMY,
BUKOPUCTOBYIOUM IP-anpecy npusHaYeHHs, OTPUMAaHy 3 3arojioBKa
IP-nararpamu, sixka mictiiia UDP-mararpamy. SIKOI0 KOHTPOJIBHI
CYMH OJHAKOBl, TO Jararpama IIHCHO HAaAIAIUIA 10 MOTPIOHOTO
OJIEp>KyBayva.

Ha pucynky 11.6 mokazanwii ¢opMar IceBro3aroaoBKa.
[lceBno3aronoBok mae noBxuHy 12 Oaiftie. [lone «/Ipomoxon»
MICTUTh KOA Tuny mpotokony IP. JIns mepeBipkH KOHTPOJIBHOI
CYMH OJIEpPKyBau NOBMHEH OoTpuMaTh 1 mons 3 IP-3aronoska,
chopMyBaTi CBIH TICEBJ03arojlOBOK 1 OOYMCIMTH KOHTPOJIbHY

CyMy.
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IP-agpeca BignpaBHuMKa
IP-agpeca ofep>yBaya
Hynb MpoTokon JosxnHa nCP

PucyHok 11.6 ®opmar ncesfo3arosioBka

HaHi npotokony WBP iHKancynwoloTbed B IP-gatarpamu
(amB.puc.11.7).

3aronoBok /1P O6nactb gaHux UJ1P

3aronosokK IP-

naTarpamm 30Ha gaHux IP-gatarpamu

3arofioBOK Kagpy
KaHa/IbHOro 30Ha flaHnX Kaapy

pi BHS

PucyHok 11.7. 1ga piBHI iHKancynauii nosigomneHb nJ1P

Takmm 4mHOM, |IP-3arofioBOK BU3HAYaE XOCT, SKUN €
BiAMPaBHUKOM Ta XOCT-odepxkyBad, a VBP-3aronosok - noptu
3aCTOCOBaHb, SIKi MPaLtoTb Ha HUX.

[MopT MBP Hafjae NPOTOKO/bHI NOPTU, AKI BUKOPUCTOBYHOTh
ANA PO3MEXYBaHHA [eKifIbKOX 3aCTOCOBaHb, L0 BMKOHYKOTLCA Ha
ofHoMmy Komn'toTepi. Kpim TOro, npotokon WBP  Moxe
obcnyrosyBaTM  Bifpa3y [feKiflbka MpUKNafHMX  MPOLECIB,
3abe3neyytoum NpUMMaHHA Ta nepegasaHHA gatarpam. [ns Uboro
B MOro nporpamMHomy 3abesneyveHHi repeadayeHo BMKOHaHHS
MPOLECiB  MY/IbTUMN/IEKCYBAHHA 1 AeMYNbTUMMIEKCYBaHHA. Ll
MpoLecy CyrnpoBOMKYHOTLCA  MpU3HayYeHHAM nopTis.  KoxkHa
NpuKnagHa nporpama rMoOBMHHA OTpPUMATK BIf ornepayiinHol
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CUCTEMW MNPOTOKONbHWIA NOPT | MOB'A3aHWIA 3 HUM HOMEp, AKUN
MoTiM NoMiLLaeTbCA B nose «IopT BignpasHUKa». MNpotokon UDP
npuinvae UDP-gatarpamn, AKki Npuxogatb Bifg npoTtokony IP, i
AEeMYNbTUNMIEKCYE T1X MO MopTax Mpu3HayeHHs. PucyHok 11.8
IIFOCTPYE NpuKnag A4eMyIbTUMNIEKCYBaHHS.

PucyHok 11.8. MNpuknag gemynstunnekcysaHHa UDP-gatarpamu

MopT UDP Hanbifbll HaO4YHO MOXKHA MNojatv y BUNAi
yeprn. OnepauiiHa cuCTemMa CTBOPHOE BHYTPILLHIO  4epry
MOBIfOM/IEHb, AKI HAAXO4ATb. AKLIO HAaZIALWI0 MOBILOMIEHHA 3
HOMEpOM MOpPTYy, HAKOr0 HEMae Ccepes BUKOPUCTOBYBAHUX Ha
npuiiomi  MopTiB, Aararpama 3HULWYETbCA Ta BUCWU/IAETHLCH
MOBIAOM/IEHHA MPOTOKONY KepyBajlbHUX MNOBIAOM/IEHb Y
IHTepHeTi (Internet Control Message Protocol, ICMP) npo
MOMUIKY - «[1OPT € HEAOCAKHUM.

ICHye fABa nmigxoau [ANs MPU3HAYeHHs nopTis. [Meplunia
Miaxig BUKOPUCTOBYE LEHTpani3oBaHe KepyBaHHA MpPU3HaYeHHAM.
LleHTpanbHuin opraH IANA npusHayae HOMepw MOpPTiB, & MOTiM
Nyo6niKye CNUCOK MPU3HaYeHb | KOHTPO/IOE X BUKOPUCTAHHA. Y
OINbLUOCTI BUNaAKiB TX MOXYTb BUKOPUCTOBYBATU Ti/IbKM CUCTEMHI
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npouecd ab0 3aCTOCOBAHHA MPUBIICHOBAHMX KOPUCTYBAYiB.
JiamazoHn HoMepiB nopTiB, npusHaueHUX [ANA, 3HaxoauTbCa B
mexax Bia 0 go 1023.

Jlpyruii miaxig BUKOPUCTOBYE AWUHAMIYHE MPH3HAYCHHS
HOMEPIB TMOPTIB, NPHA SIKOMY MEPEKEBE 3a0€3MECUCHHS CaMe
NpHU3HAYaEe MOPT, KOJAM mporpama nporo norpedye. Lli Homepu
NOPTIB HE € 3araJbHOBIIOMMMHM, opradizamis IANA ix He
KOHTPOJIFOE, @ BUKOPUCTOBYIOTH iX KOPHCTYBALbKI MPOLECH abo
3aCTOCOBAHHS.

UKCIoBl 3HAYCHHA WX MOPTIB 3HAXOMSTHCSI B MEXKaxX BlJ
1024 no 65535. IlopTH, YKCIOBI 3HAYECHHS SIKUX 3HAXOASITHCS B
Mexkax Bigx 1024 go 5000, HA3WBarOTH TUMYACOBHMH. Xod4a
opranizanisi IANA He KOHTPONIO€ BUKOPUCTAHHA LUX MOPTIB, BOHA
BEJIE CIMUCKH iX BUKOPUCTAHHS B IHTEPECax CMUILHOT [HTEpHETY.

Jna orpuManHs iH(popMalii Npo MOTOYHE NPHU3HAYCHHS
NOPTIB  HEOOXIAHO HAMICHATA BIANOBIAHMA 3amuT. Y CTEKy
npotokosiie TCP/IP mpuiiHATO 3MIMIAHWI MTiAXiA, KOJAM TIpyna
NOPTIB TPHU3HAYAETHCS anpiopl, aje OUIbINICTh 1HIIAX MOYKHA
BUKOPHCTOBYBATH BUIBHO.

IIporokon UDP BUKOPUCTOBYIOTH JUId HEPEHABAHHSA
MOTOKOBOTO BIJICO, IFTOP PEAJILHOTO 4Yacy, a TAKOXK JAEAKMX 1HIIMX
TUIIB JaHHUX, HE TAK KPUTHYHUX 10 BTPATH IMAKETIB, & KPUTHUHUX
JI0 3aTPUMOK. SIKIIO 3aCTOCOBAHHS BMMAarae BUCOKOI HaJiHHOCTI,
TO BUKOPUCTOBYIOTH TpoToKos TCP, skuii po3rinsgarumemMo nami.

Ilpomokoa TCP

IIpoTokos KepyBaHHs mnepeaaBaHHsaM (Transmission
Control Protocol, TCP) ommcano B nokymenti RFC 793. Horo
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BUKOPUCTOBYIOTh  SIK  HAOIiHULl  MpPaHcnopmuuil  3acio  1Jis
B3a€MOMII  pO3NOAiIeHUX mpukinaaHux npouecie  y TCP/IP
mepexax. [Iporokon TCP npamoe, sik 1 mporokon UDP, Ha
TPaHCIIOPTHOMY PiBHI. BiH 3a0e3neuye HaaiifiHE TPaHCTIOPTYBaHHS
JaHUX MK TNPUKIQJHUMHU MPOTpaMamMu ILIISXOM HaJIAIITyBAHHS
JIOTTYHOTO 3'€ THAHHS M1>K HUMMU.

Jna  3a0e3nedyeHHd  HAAIMHOTO  MEpPEAaBaHHS  JaHUX
HAJAITOBAHUMH  JIOTIYHMMH  3'€JHAHHSAMH MK  [apamu
npuKiagHux mporpam npotokon TCP moBuHeH 3abe3neuyBaTu
BUKOHAHHS TaKuX (PyHKIIINA:

® [epeaBaT HEOOX1IHI JaHi;

® QIATPUMYBaTH  JOCTOBIPHICT,  JAHMX MO 4ac
nepeIaBaHHs;

® KepyBaTH MOTOKOM JAHHX;

® DO3MIIATH KAHAJIK 3B'SI3KY;

e 00CIYroByBaTH HAJIALITOBAHI 3'€THAHHS;

® [IATPUMYBATH BCTAHOBJICHWW NPIOPUTET KOPUCTYBAUIB 1
BIJIMOBIIHAN PIBEHb OE3MEKHU.

Cermenr € onunnneto Aanux nporokony TCP. BuxiaHi Bin
3acTocoBaHHs JaHl Oydepusyrots 3acodm TCP. Jlna nepenaBanHs
Ha MEPEKEBUIl piBeHb 3 Oy(epy «BUPI3AOTh» MEBHY O€3MepepBHA
YaCTWHA JAHWX, SKY HA3WBalOTh CErMEHTOM. Po3MexyBaHHsS
cermenTiB TCP 3aificHtoe mpoTokost IP. He Bcl cermeHTH, HajicnaHi
yepe3 3'enHaHHsA, OyayTh OJHAKOBOrO po3Mipy. OngHak o0uaBa
YYACHUKHM 3'€THAHHS TOBHHHI JOMOBUTHCS TPO MAaKCUMAIbHUI
PO3MIPY CETMEHTY, SIKW BOHM OyayTh BUKOPUCTOBYBaTH. Llei
PO3MIp BUOMPAKOTh TAKUM YMHOM, 10O MPU MAKYBaHHI CETMEHTY B
IP-natarpaMy BiH MICTHBCS TyIW LIJIKOM.
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Anpecarom 1H(popmauii € wmoayinp nportokony TCP Ha
npuiiMansHOMY KiHI. Lleit Moayb, y CBOKO Yepry, PO3MILILy€e AaHI
CErMEHTY B Oydep mnpuUKIaaAHOI Mporpamu OJEp>KyBaya Ta
cnoBiuae oro mpo npuOyTTs AaHMX. 3 KOKHUM Moayjem TCP
MOB'A3aHO MOAYJL mpoTokony IP, gkuii 3a0e3neuye nepenaBaHHs
JOKAJIbHOKO Mepekero. [lpu npomy BinOyBaeThCa 1HKAMCYIIALIsS
cermeHty TCP y mararpamy nporokony IP. Lls nararpama, y cBOIO
4yepry, MNOMIMIAETHCS B KAAP KAHAJIBHOTO P1BHS BiANOBIIHOTO THITY.
[Tpotokon IP 3ailicHioe (pparMeHTanio Ta 30UpaHHA CETMEHTIB
TCP, HeoOxigHE Juisl 3A1ACHEHHS TIEpEeaaBaHHS Ta JOCTaBKM iX
yepes 0€3/114 MEPEXK 13 PI3HUMU TEXHOJIOTIIMA KaHAJIbHOTO PIBHSL.

[TepenaBanus 3MIACHIOETHCS HaJIHHO 3aBISAKU
BUKOPHCTAHHIO MIATBEP/UKEHb MICHS OTPUMAHHSA JaHUX 1
MexaHi3My Hymepaunii depr. KoHuentyanbHO KOXKHOMY OaiTy
JaHWX TPUCBOKOKOTH HOMEP 4eprd. Homep weprm mis mepmoro
0aiiTa MaHWX y CETMEHTI MEPENAlOTh PAa30M 13 IUM CETMEHTOM 1
HA3MBAOTh HOMEPOM YEPru A cerMeHTa. OCKIUIbKM KOKEH O0ailT
MPOHYMEPOBAHO, TO iX MOKHA PO3MI3HATH. MeXaHi3M pO3Mi3HaHHS
0aliTIB Mae HAKOMWYYBAJILHUN Xapakrep, TOOTO PO3Mi3HAHHS
HoMmepa N o3Hauae, oo Bei 0aifTh 3 monepeIHIMA HOMEpaMu
(N-1,N - 2, ...) B)ke OTpUMAHO Ta po3mi3HaHo. el MexaHi3M nae
3MOTy PEECTpyBaTh TMOSIBY JAyOdiB Yy pa3l  MOBTOPHOTO
nepenaBanHs. Hymepariiis 0aliTiB y Mekax CErMEHTY 31 HCHIOETHCS
Tak, mo0 nmepmuii 0alT JaHux BiApa3y BCJIJ 3a 3aroJOBKOM MaB
HAaWMEHIIMA HOMEpP, a HACTynHi OaldTM HyMepyBaIHCS TIO
3pocTaroyuii. JlianazoH HOMEPIB JIEKUTh B Mekax Bia 0 10
(232 - 1). Tak six HaO1p OOMEKEHO, TO BCl apu(PMETHUHI Orepartli 3
HOMEPAMU Yepr MOBUHHI 311 CHIOBATHCS 3a MOyJIeEM 232.
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Homepu depr He BCTUTAKOTh NMPOWTH BECH I1alIa30H HOMEPIB
y 232 3Ha4€Hb, MEPII HIXK MOB'SI3aH1 3 HUMHU JIaHl 3 CETMEHTY, SIKUi
BIITPABJISIOTh, OTPUMAIOTh IMiATBEPAKEHHS Bl OJE€PKyBaya, a BCl
Ay OJIKaTH [IbOTO CETMEHTA OKMHYTh MEPEKY. B 1HIIOMY BUNIAAKY
JIBOM CErMEHTAM MOKYTh OyTH MPU3HAYEHI OJHAKOBI HOMEPH, IO
BUKIIMYE Tpobsemy B onaep:kyBada. Ha mBuakocti 100 Moit/c
OJIMH LIVKJI BUKOPUCTaHHS BCIX HOMEPIB CKIIaae 5,4 XB.

CerMeHTH Tak0K HECYTh HOMED MIATBEP/UKCHHS, SIKUH €
HOMEPOM HACTYMHOrO OYIKYBAHOTO OaifTa JaHWX, M0 NEPEAAECTHCA
y 3B0pOoTHOMY HanpsaMmky. Komm nporokon TCP nepenae cerment 3
JAHUMU, BIH TIOMIl[a€ ¥MOro KoMl B YEPry MNOBTOPHOIO
NEPEIAaBaHHs Ta 3amyckae Taimep. [licns npuxony miATBEPIKCHHS
JUIA [OWX JaHWX BIANOBIAHMA CETMEHT BUAAAIOTH 3 YEPrd
NOBTOPHOI NEpPeNaBaHHA. KO MATBEPKEHHS HE MPUXOAUTH 10
3aKIHYEHHA  4acy, TO CErMEHT [MOCHJIAKTh  IOBTOPHO.
[TomkomkeHHsT WA Yac mepeaaBaHHs (PIKCYIOTh 3a JOMOMOIOKO
JNOJABaHHS 10 KOKHOTO CETMEHTY, SIKWH MEPEaat0Th, KOHTPOJIbHOI
CYyMM, TIEPEBIPKHM ii M1 4ac OTPUMAHHS Ta MOJAJIBIIOL JIIKBIAAIT
Ne(hEKTHUX CETMEHTIB.

[Iporokon TCP mae MOXKIMBICTE OACPAKYBAYEBl KEPYBATH
KUIBKICTIO JIJaHWX, $KI HaJCWJIae HoMmy BianmpaBHUKOM. Ile
JOCATAETHCS MOCWIIKOKD PA30M 3 KOXHHMM MIATBEP/UKCHHSAM TakK
3BAHOTO BIKHA. B1KHO BHM3Hauae KUIBKICTh CErMEHTIB 1H(OpMaLii,
AKy BIANMPABHUK MOXE TMOCAATH [0 OTPUMAHHSA NOJAAJBIINX
BKa31BOK. Y BIKHI BKA3aHO [1ala30H HOMEPIB, HACTYNMHUX MiCJIs
HOMEPY YCHIIIHO MPUHHATOTO CETMEHTY.

[IpaBunbHICTD nepeIaBaHHs KOXHOTO CETMEHTY
IATBEPUKYE KBUTAHLIA OepKyBava. [jis opranizauii moBTOPHOTO
NEPEIABAHHS PAHILIE MEPEKPYUEHUX AAHWX BIANPABHUK HYMEPYE
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CETMEHTH IS epenaBanHs. [lJisi KOKHOTO CErMEHTY BiANMPABHUK
YeKae BiJl OJIEPKyBadya MO3UTHBHY KBHTAHIIIO, TOOTO CITy:kK00BE
MOBIJJOMJICHHS, K€ TOBIAOMJISE TPO TE, IO BUXIJHUI CETMEHT
OTPUMAHO, a JaHl B HbOMY € KOPEKTHUMH. Yac OYIKyBaHHs
KBUTAHLII € OOMEXECHHM. BIiAmpaBiisiloud CErMEHT, BlANPaBHUK
3alycKae TaiiMep, 1 SKOIO MICAsS 3aKIHYEHHS Yacy TaiMmepa
KBUTAHLIIFO HE OTPUMAHO, TO CETMEHT BBAXKAETHCS 3ary OJICHHUM.

Bubuparoun BelIWYMHY 4YacCy OYIKYBaHHs, Tak 3BaHOTO
«TaliM-ayTy», YEProBOoi KBHTaHLli HEOOXIIHO BPAXOBYBATHUCS
HWIBUAKICTh 1 HATIHHICTh (DI3MYHUX KAHATIB 3B'S3KY, X JOBXKUHY 1
Oarato 1HmmMX (akropiB. Y mnpotokomi TCP i koxkHOTO
nepenaBands (PIKCYIOTh 4ac Bl MOMEHTY BIJITPABJICHHS CETMEHTY
J0 MPUXOQY KBHTaHLII Npo ioro mpuiiom (dac oOiry). OtpumMani
3HAYEHHS 4acy OO0ITy YCEPEAHIOTh 3 BaroBUMHU Koe(illieHTaMH,
AKl 3pPOCTAOTh BiJ MOMEPEAHBOTO 3aMipy 10 HACTYMHOMY. K
TaliM-ayT BUOMPAIOTh CEPEAHIMA Yac 00Iry, MOMHOKEHUAN HA ACIKUI
koe(inieHT. Bapiooun BeNMYMHY BIKHA, MOXHA BIUIMHYTH Ha
3aBAHTAXKEHHSA Mepexi. Yum OUIbIOMM € BIKHO, TUM OuIbILoy
NOPUIK0 HEMIATBEPKEHUX NaHWUX MOXKHA HAAICTIaTH B MEPEKY.
Ao nputiomuuii 0ydep npotokosy TCP nepenoBHEHO, TO BiH,
BIJITPABJIAFOYA YEProBY KBUTAHIID, BMIILYe B HEl HOBHIA,
3MCHIIEHW  po3Mip  BikHA. SIKIIO  OAEpXKyBad  30BCIM
BIIMOBJISIETECA BIJl TPUAOMY, TO B KBUTAHIi BKA3YyEThCS BIKHO
HYJIOBOTO PO3MIpy. BUHATKM € MOXIMBAMH B CHUTYyalli, KOJIH
HAJICHJIAEThCS TIOBIAOMJIEHHS 3 TMO3HAYKOK «TEPMIHOBO». [lopt
3000B'sI3aHUI MPUHAHATH CETMEHT, HABITh SAKIIO I LbOTO
JOBENETHCSA BUTICHUTH 3 Oyepy BKE PO3MILICHI TaM JaHi.

V nesxkux peam3zaiigx npotokony TCP oaepxkysady, sKIIO
OTPUMAHO CIIOTBOPEHUI CETMEHT, TOBUHEH BIANPABUTH HETATHBHY
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KBUTaHUitO. ICHye [Ba nmigxoau [0 oOpraHisauii  0OMiHY
MO3UTUBHUMM N HEraTVBHUMW KBUTAHLUIAMMW: 3 MPOCTOAMM Ta 3
opraHisaui€ro BikHa.

MeTog 3 NpPoCTOAMM BUMarae, 06 BiAnpaBHWK O4iKyBaB
OTPUMAHHA KBWUTaHLIT Bif Ofep)KyBaya Ta TifIbKW MiCns UbOro
nocunaB HacTynmHMin cermeHT. Ha pucyHKy 11.9 nokasaHuil
npuKnasg MeToay 3 NpoCTOAMMN.

BianpaBHuK

PucyHok 11.9. MNpwuknag MeToay nepefaBaHHsA CEFMEHTIB 3 NPOCTOAMM

[aHnin MeTog Mae HU3bKY LUBMAKICTIO NepeAaBaHHsA JaHUX.
Oco6nMBO Le CTae MOMITHUM Ha HM3bKOLIBUAKICHMX KaHanax
3B'A3KY.

BukopucTOBYHOUM METO/ 3 OpraHisauieto BikHa, Ha3BaHOro
e MeTogom  6e3nepepBHOro  BiAMpaBisiHHA  CErMeHTIB,
BIAMPaBHMK  MOXe nepefatn  fOedaKy  KiNbKICTb  CEerMeHTIB
be3rnepepBHO - 6e3 OTPUMaHHA Ha Ui CerMeHTUM KBUTaHUT.
KiflbKiCTb CermeHTiB, fKi [403BOMIEHO NepefaBaTy TakUM YMHOM,
BKa3yeTbCA pO3MipoM BikHa. Ha pucyHKy 11.10 HaBegeHO NpuKiag,
peani3auii uboro MeToay A po3mipy BikHa B N CErMeHTIB.
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BignpasHuK

PucyHok 11.10. MeTog 6e3nepepBHOT BiAMNpaBKy CErMEHTIB

CerMeHTV nifg Yac 06MiHIOBaHHSA HYMepPYHOTb LIMKIYHO - Bif
1 po N. Bignpasnawoum cermMeHT 1, BIAMNpPaBHUKY [03BOSIEHO
nepegaty we N - 1 cermMeHTiB 4O OTPMMAaHHSA KBUTAHLIT HA CErMeHT
1. AKW0 X 3a Lel Yac KBUTAHL,iA Ha CerMeHT 1 TaK i He npuiALLna,
TO MpouUec nepefaBaHHA MPUMUHAETLCA, a MICNA  3aKiHYeHHSA
[EeAKOro 4acy CerMeHT 1 BBaXKAETbCHA 3aryb/ieHUM i nepefaeTtbes
3HOBY.

AKWO NOTIK KBMTaHLUiA HagXo4UTb PerynspHo, B MeXax
ymucna N CerMeHTiB, TO LWIBWUAKICTb 0OMIHY AOCArae MakCMmasibHO
MOX/IMBOT BEJIMYMHUN AN 4AHOI0 KaHasy 3B'A3Ky. TaKuil afiroputm
Ha3nBatOTb a/ITOPUTMOM KOB3HOrO BikHa. LLlopasy, oTpumMyroun
KBUTaHLIT, BIKHO MepeMmillaeTbCs, 3axXOn/HUM HOBI CErMeHTH,
AKi [03BOMEHO MepefaBaTn 6e3 NIATBEPMKEHHSA. FAK KBUTAHLT
Ofiep>KyBay CermeHTa Bificvnae BignoBiab, Y AKIn MICTUTLCA YACNO,
fKe Ha OAMHMUIO MepeBuLLYE MaKCMMaJlbHU HoMep OaiTa B
OTPUMAHOMY CerMeHTi. HAKWO po3mip BikHa pfopiBHIOE N a
OCTaHHS KBUTAHLIA MiCcTUAa 3HayYeHHA K, TO BignpaBHMK MOXe
nocunat¥ HOBI CErMEHTW AOTW, MOKW B YEproBuUiA CErMeHT He
noTpanute 6anMT 3 Homepom K + N. Lleil cermMeHT BMXOAWTb 3a
MeXi BIKHa, WO CBIigYWTb MPO HEOOXIAHICTb MNPU3YMNUHEHHSA

rnepefaBaHHs.
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JIs 0OAHOYACHOTO BUKOPUCTAHHS MOXKITMBOCTEH MPOTOKOIY
TCP kinpkoMa NpUKIAJHUMHU TPOrpaMaMy HA OJHOMY KOMM'FOTEPI
BUKOPHCTOBYIOTH ~ HA0Ip ajapec 1 NOPOTOKOJBHUX  MOPTIB.
3ayBaxumo, mo noptu nporokosry TCP BIapi3HSAOTHCA BiJ NOPTIB
npotokosry UDP. Ockineku koxHa mporpama npotokony TCP
obupae 11eHTU(IKATOPIB MOPTIB HE3AJIECKHO, TO BOHU HE OYyIayTh
VHiKaJbHI. YHIKQJIbHOK OyAe CYKYyHHICTh 1JACHTU(]IKaTOpa MopTy
Ta ioro [P-aapecu. s CyKynHICTh Ma€ HA3BY «COKET».

3'eqHaHHS MK  BIAOPAaBHUKOM 1 OJEPKyBaueM
BU3HAYAKOTHCA JBOMA COKETaMU HA KIHLAX. Lle 3'enHaHHs MOXHa
BUKOPHCTOBYBATH AJIsI MEPENABAHHS JaHUX B 000X HaIPsMKaXx,
TOOTO BOHO € AYIJICKCHUM.

CrpomeHo npouec 3'€AHaHHA MOXHA TIOAATH TaKOK
NOCJT JOBHICTIO JI1HA:

1) iHiiaTop 3'€MHAHHA HajcWiae 3amuT A0 nporokony TCP
Ha BIAKPUTTS MOPTY IS IEPEAABAHHS;

2) micna BiAKpuTTA mopty mnporokon TCP Ha cTtoponi
3aCTOCOBAHHSI-1HIIIaTOPa HAJCUIIAE 3aITUT 3aCTOCOBAHHIO,
3 AKUM MOTPIOHO HANIAIITYBATH 3'€ THAHHS;

3) mporokon TCP Ha npuiiMalibH1i CTOPOHI BIIKPUBAE MOPT
JUIi TpUiAOMY JaHWX 1 BIACWIAE€ KBHUTAHINIO, sKa
N1ATBEPKYE MPUKOM 3aIUTY;

4) mpuiiMabHA CTOPOHA BIAKPUBAE MOPT IJ1s NEPEIABAHHSA 1
TaKOX MEePEAAe 3aMuT A0 TPOTHIIEKHOI CTOPOHH;

5) 3aCTOCOBaHHSA-1HILIATOP BIAKPHUBAE MOPT IS NPUHOMY Ta
NOBEPTAE KBUTAHLIIO. 3 LBOTO MOMEHTY 3'€IHAHHS
BBAKAETHCS  HAJIAIITOBAHMM:  [MOYHMHAETHCA  OOMIH
1H(popMari€ro.

496



[CHY!OTh KiNbKa OCHOBHMX KOHLICMIIA 3B'S3Ky MOPTIB 13
NPUKIAJHUMU TPOrpaMaMu, BPAXOBYKOUM Oyab-sKl peaim3aiii
npotrokony TCP, Tta saeanvrnogioomi coxemu. JIns 30€pekeHHS
BCl€i CYKYMHOCTI 1H(OpMALii [OA0 NPOLECY CTBOPEHHS COKETIB €
CTPYKTypa [aHWX, SKY Ha3MBalOTh OJIOKOM KEpYBaHHS
nepeaaBanHaM (Transmission Control Block, TCB).

biok TCB dQopMyerbcsi aJisi  KOXKHOTO 3'€IHAHHS, €
HEOOXIAHMM JUIs MATPUMYBaHHA 3'eqHaHb mporokony TCP Ta
MICTUTh Psl 3MIHHHAX, SKAMH € HOMEPH JIOKAJIBHOTO Ta
BIITAJICHOTO COKETIB, MPAnopu OE3MEKM Ta MPIOPUTETH AJIA JAHOTO
3'€THAHH, TOKAKYMKKA Oy(QepiB HAACWUIAHHSA Ta OTPUMAaHHS,
NOKAQXYMKH TOTOYHOTO CErMEHTYy Ta YEPrd  MOBTOPHOTO
HajcuiaHHs. KpiM nepepaxoBaHUX BULIE 3MIHHUX, OJIOK Ma€ psij
3MIHHUX, $SIKI BU3HAQUalOTh YEProBICTh BIANPABJICHHSA. Takumu
3MIHHUMH €:

1. BianpaBneHHs:

e SND.UNA - HajcuiaHHs HE TATBEPAKEHO;

e SND.NXT — HajicliaTi HACTYIHHUI CETMEHT;

e SND.WND - BiANpaBUTH BIKHO;

e SND.UP - BIAPABUTH CTPOKOBHN MOKAKUMK;

e SND.WL1 - HOMEp 4epru CerMeHTy, BAKOPUCTAHUMA AJIst
OHOBJICHHS OCTAaHHELOI'O BIKHA;

e SND.WL2 — HoMEp MIATBEPIKECHHS B CETMEHTI, MIO
BUKOPUCTOBYETHCS JIJISI OHOBJICHHSI OCTAHHBOTO BIKHA;

e ISS - noyaTkoBUil HOMEDP YEPTH BIANPABICHHS.
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2. OTpuMaHHS:

e RCV.NXT - oTpuMary HaCTYITHUH CETMEHT;
e RCV.WND - oTpumaTH BiKHO;
e RCV.UP - oTpumMaTH CTPOKOBHIA OKAXKYKK;

¢ IRS - noyaTkoBuii HOMEDP YEPTU OTPUMAHHS.

Yacto BUKOPUCTOBYIOTh 3MiHHI, 5IKI OEPYTh CBOE 3HAYEHHS 3
NIOJTIIB YEPTOBOTO CETMEHTY. TaKUMH €:

e SEG.SEQ — HOMED Yepru Ij1si CETMEHTY;

e SEG.ACK - HOMEp miATBEPIKEHHA 1JISI CETMEHTY;
e SEG.LEN — 10BKXWHA CETMEHTY;

e SEG.WND - BiKHO [UIsl CETMEHTY;

¢ SEG.UP - cTpokoBUi NOKaKYUK AJI1 CETMEHTY;

e SEG.PRC - npiopurer it CETMEHTY.

BignpaBHuk JgaHMX 3a JONOMOTOK) 3HAQUEHHS 3MIHHOI
SND.NXT BiACTe)Kye HACTYNHHIA HOMEP y 4Yep3i, IO MiAJIArae
BIAMpaBicHHO. OaepKyBady AaHUX 3a JIONOMOrOK)  3MIHHO{
RCV.NXT Biacrexye HacTynHWil HOMEp, NpUOYTTS SKOTO BIH
ouikye. Y 3miHHy SND.UNA BiANpaBHUK JaHWUX M[OMIIIAE
3HAYCHHS HAWMAaBHINIONO HOMEpa, SKW OyJo BIAMNPABIICHO, alie
AKWI e He OTpUMAaB MiATBEP/LKCHHS. KoM BIANPABHUK CTBOPIOE
Ta MOCWIA€ SKWICh CErMEHT, BIH 301JbIIyE€ 3HAYEHHS 3MIHHOI
SND.NXT. Anpecar, oTpuMaBUIM [EH CErMEHT, 30UIbIIyE
3HaueHHs 3MiHHOI RCV.NXT 1 Bianpasnse miarsepxeHHs. [licus
OTPUMaHHS MIATBEPIKEHHA 30UIBIIYETHCS 3HAYCHHS 3MIHHOI
SND.UNA. Pi3HuIlsl y 3HAYEHHAX LUX 3MIHHUX € BeIUYUHON
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3ampumyeannsi ceemenmie Yy mepedxci. BenmmunHy, Ha SKYy
HAKJIAJA0Th 3MiHY 3MIHHUX, HA3UBAOTh Q06HCUHOIO NOJISL OAHUX Y
CETMEHTI.

3'emHAHHSA MOKHA  3I1MCHIOBATH aKTHUBHO, 1HOI1
BiI0YBAETHCS MACHBHE OYIKYBaHHS 3'€/JHAHHS 330BHI. [Iporpama,
dKa 3poOWiia 3amuT HAa NACUBHE BIAKPHUTTA, MOXKE NpUAMATH
3alUTH HA 3'€JHAHHS BIJ IHIIMX 3aCTOCOBaHb. [licia mpuxomy
3aMuTy Ha akTWBHE 3'eaHaHHA mpotokon TCP ingopmye ix mpo
HAJAIITYBAHHS 3'€HAHHSA. /[Ba 3aCTOCOBAaHHSA, SiKI 3pOOWIN OAHMH
OJTHOMY OJHOYACHI 3alUTH HA AKTUBHE BIJKPUTTS, OTPUMAIOTh
KOPEKTHE 3'€IHAHHS. SIKIIO HA OJIMH 1 TOW CaMMid JIOKAJIbHUNA COKET
3po0NEHO KUTbKA TMMACMBHUX 3aNUTIB HA  BIAKPHUTTA, SKI
3anucyroThes B Onoul TCB, 1 npu 1bOMy 31MCHIOETHCSI AKTHBHUINA
3aAT HA BIAKPUTTS 330BHI, TO YY)KMHA AQKTUBHUH COKET
3B'I3yBATUMETHCS 3 TUM OJiokoM TCB, y gkoMy 3a3Ha4eHO came
LIEH COKET.

JIs KO’KHOTO 3'€IHAHHSI 1ICHY€E HOMED y 4ep3i BIMTPABIICHHS
Ta HOMEpP y u4ep3l orpuMmaHHs. lloyaTkoBWi HOMEpP dYepru
BiAnpasjcHHs BuOupae nmporpama TCP, sika mocunae naHi B 11
4yep3i, a NOYaTKOBUH HOMEP Yy 4YE€P3l OTPUMAaHHS 3'ICOBYETBCS [
yac HaJAIITYBaHHS 3'€dHAHHS. Y 1eil vac oOuasa Moyl
npotokoty TCP noBHHHI CHHXPOHI3yBaTH OJUH 3 OJTHUM NEPBHHHI
HOMEPH 4epr. Lle mpoBOAUTHCS NUTIXOM OOMIHY CETMEHTAMM, SIKI
HAJAIITOBYKOTh 3'€lHaHHA. [[I CErMEHTH HECyThb Mparop
cunxpoHizamii SYN 1 BuxigaHi HOMeEpH i yepr. CHHXpOHi3awis
BUMarae, mo0 KOXKHa CTOpOHA MOCWiajia CBIA BJIACHWMA NEpIIniA
HOMEp YEpru Ta OTpUMYyBaja MATBEpMKEHHA. KoxkHa cTropoHa
[IOBUHHA OTPHMATHA [IOYATKOBHUH HOMEP YEPrd HAlapHUKA W
HAJICJIaTy MATBEPAKEHHA. Hanmpuknan, s 3B's13Ky CTOPOHU A 31
CTOPOHOIO b HEOOX1THO BUKOHATH TakKl Jii:
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1. CropoHa A Haacuiae cerMeHT 13 SYN 1 ¢cBOiM HOMEpPOM
yepru N ctopoHi b.

2. Cropona b Haacumae MATBEPIAKEHHS — «Balll HOMED
yepra N» CTOpPOHI A.

3. Cropona b nancunae cerment i3 SYN 1 cBOiM HOMEpOM
YEPru CTOPOH1 A.

4. CtopoHa A BIANpAaBis€ MIATBEPIAKEHHS — «Ball HOMED
yepru K» ctopoHni b.

Kpoku 2 1 3 wmoxHa oO0'egHaTH, TOMY Takuid OOMIH
HA3MBAIOTh HAJALITYBAHHAM 3'€HAHHS 3 IMIATBEPIKEHHSAM TPbOX
IUTSXIB.

Bigmina 3'enHaHHs Takok nepeadayae  OOMIHFOBAHHS
CETMEHTaMHU, SIKI HECYTh KEPYBaJbHHWIl Mpamop MpO CKaCyBaHHs
3'€ IHAHHA.

Y  nporokomi TCP icHye Tak 3BaHMd  MEXaHI3M
«MPOULIMOBXYE8AHH», OCOOMBICTh SKOTO B TOMY, IO MPOTOKOI
TCP noBWHEH mepenaTyd BCE HE BIAMpaBiicH1 paimie AaHi. Komm
nporpama mnpotokoiay TCP Ha npuiimanbHili CTOPOHI BUSIBIISIE
BBIMKHEHHSI MEXaHI3My <«MPOLITOBXYBAHHS», BOHA HE MOXKE
OTPUMYBATH HOBI JaHi JOTH, MOKH BCl AaHi B ii Oydepi He Oyne
NEPENAHO 3aCTOCOBAHHIO, siIKe iX ovikye. ToOTo BMmicT Oydepy
OJIcpKyBaua TMEPEIAEThC KOPUCTYBAUYE€Bl Ha OOpOOIIFOBaHHH,
HaBITh fAKIIO BIH HE OyB 3aMOBHCHWIA. SIKIO HaaiciaaHl JaHi
3aMOBHIOKOTH Oy()ep KOpUCTyBaya 0 TOTO, SIK OTPUMAHO KOMaHy
10 «MPOIUTOBXYBAHHS», KOPUCTYBAYE€Bl BIAMPABIAIOTH OJOK
JaHWX, BIAMOBIIHUE po3Mipy Oydepy.

[Iporokon TCP Takox Mae MexaHi3M A BIANPABICHHS
TEPMIHOBHX JaHWX. Y LbOMY BUNAAKY MPOTOKOJ, HE OYIKYKOUH
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3arnoBHEHHs Bydepa [0 piBHA PO3MIPY CErMeHTY, HeramHo nepeaae
BKaszaHi faHi B Mepexy. [Ipo Takux [aHi roBopsATtb, WO X
nepefaroTb N03a NOTOKOM.

MpoTokon TCP BMKOPUCTOBYE TWM CepBicy Ta OMUito
6e3nekn npotokony [P  anAa  3abe3nevyeHHs  KOpUCTyBayam
npiopnteTy Ta 6Ge3neku AaHuMxX Ha KOXHOMY 3'efHaHHi. Mogyni
npotokony TCP, Aki AitoTb y 6araTopiBHEBIM CUCTEMi 6e3neku,
MOBMHHI afleKBaTHO Oro/oLWlyBaTh B CErMeHTax, fKi HaAcunatoThb,
HeoOXiaHY 6e3rneKy Ta MpPiopuTeT.

3aronosok TCP npsMye 3a 3arofioBkOM npoTokony IP i
[IOMOBHIOE 1Oro iHgopmaieto, cneun@iyHo ANnd MPOTOKONY
TCP. Ha pucyHky 11.11 306paxxeHO hopmMart 3aro/ioBka NpoTOKoNy
TCP.

MopT BignpasHuKa (16 6iT) MopT ofep>kyBaya (16 6iIT)
Howmep yepru (32 6iTn)
Homep niaTeepmkeHHs (32 6iTn)
3cyB gaHux  Pe3sepB  KOHTpPOSbHI
(4 6iTN) (6 6iT) 6iTK (6 OIT)
KoHTponbHa cyma (16 6iT) Mokaxumk TepmiHoBOCTI (16 6IT)
Onujii (noBXnHa 3MiHHA) BupiBHtoBanbHe none Ao 32 6it

BikHo (16 6iT)

PucyHok 11.11. ®opmart 3aronoska npotokony TCP

[Mone «Homep yeprn» BU3HAYaE HOMEP Yeprn Ana NepLuoro
GainTa JaHuWX y UbOMY CermeHTi. BMHATOK CTaHOBNSATb BUMAAKW,
KON HasiBHUM € npanop cuHxpoHisauii bYK. [Mone «Howmep
MNiATBEPAKEHHA»  MICTUTb  HACTYMHWA HOMeEp Yepru, KW
BIANPaBHWK [aHOi Aatarpamu 6axkae OTpumatyM B 3BOPOTHOMY
HanpsAMKY. 19 UbOro Heo6XiAHO BCTAHOBWUTU KOHTPONbHWUIA 6IT
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nigreepmkeHHs ACK. Homepu nigTeepiXeHHA nocunarTbeA
MOCTIMHO, K TiNIbKN 3'€JHAaHHSA BBXKAETLCSA Ha/lALLITOBAHUM.

[Mone «3cyB AaHWX» BU3HA4Ya€E KiNbKiCTb 32-BiTHUX CNiB Yy
TCP-3aronoBKy Ta BKasye Ha MOYaTOK MoNs AaHuX. 3aro/ioBOK
npotokony TCP 3aBXAu 3akiHYYeTbCA Ha 32-6iTHIA MeXi CoBa,
HaBiTb SAKWO BiH MICTUTL onuii. lMone «Pe3epB» Mae OyTu
3anoBHEHO HynsAMW. Tlone «BikHO» MICTUTb Oro/OLLEHE 3HAYEHHS
po3mipy BikHa B 6avitax. [lone «KOHTpO/fibHA Cyma»
PO3PaxoBYETbCA 3@ CErMEHTOM,  BU3Ha4yaeTbCd  16-6iTHe
[OMOBHEHHSA CyMM BCiX 16-6iTOBMX C/iB 3arofoBKa i AaHux. AKL0
CEerMeHT MICTUTb HenapHYy KifbKiCTb 6anTiB, TO MOro [0MOBHIOKOTb
HynsMKU cnpaBa [0 YTBOPEHHs 16-6iTHoro cnosa. lMpu ubomy
BUPIBHIOBa/IbHWI 6aiT He nepefaloTb pPa3oM 3 CErMeHTOM Y
mepexi. Popmat i 3HaueHHs1 Nonst «KOHTPONbHI 6iTU» HaBeaeHi y
Tabnuui 11.4.

Tabnuyqa 11.4.
BiTn nonsa «KOHTPONbHI 6iTU»

1 2 3 4 5 6
URG ACK PSH RST SYN FIN
Mone BknoyeHa aHHbIX
Mone «Homepa Mepesarpy3ka CUHXPOHWU3a- A
yKasaTens (hyHKUWSA
NOATBEePXAEHUA» [laHHOrO LA HOMepOoB

CPOYHOCTU . npoTaku- nepegayn

o 3a/leMCcTBOBaHO COeAVHEHNA ouepean

3a/lecTBOBaH BaHUA HeT

KoHTponbHa  cyma  BpaxOBYe  TakoX  96-6iTHWMNA
MceBA03aro/ioBOK, SKWUA CTaBNATb Mepef 3aro/loBKOM MPOTOKONY
TCP. [MceBno3arofnioBoK MICTUTb afpecy BiAnpaBHWKA, ajgpeca
ofepXyBsaya, TWUN MpPOTOKONY Ta [oBXMHY TCP-cermeHTa.
MexaHi3M nceBfo3aronoBka 3abesneyye 3axucT npotokony TCP
Bifl CErMeHTIB CNOTBOPEHHSA Nif Yac nepefaBaHHS.
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[Tone «Ilokamyuk TEPMIHOBOCTI» BH3HAYAE 3MILICHHS
JAHOTO CETMEHTY WIOA0 HoMmepa uwepru. llell nokax4duk
NOBIAOMJISIE HOMEpP 4Yepru ayig  OalTh, HACTYIMHOrO Micis
TEPMIHOBUX  AaHuX. [lone  BHUKOPUCTOBYIOTH  CHUIBHO 3
koHTposibHUM GiToM URG.

[Tone «Onuii» Mae 3MIHHY JOBKHHY Ta MOXKE B3arajil OyTu
BIJICYyTHIM. BOHO pO3TalIOBY€ThCS B KIHII 3arojOBKa MPOTOKOJY
TCP, #ioro nopxuHa kpatHa 8 Oitam. [Ipotokon TCP moBuHeH
OyTH TOTOBHI 00pOOISATH BC1 BUAM oniiil. Omniii BUKOPUCTOBYIOTh
JUIA BUPILICHHS IOMOMIKHUX 3aBJaHb, HANPHUKIAL Uil BUOOPY
MAaKCHMaJbHOTO po3Mipy cermeHty. «KommeHcauifine mnoJse»
MOKE€ MAaTh 3MIHHY JOBXHHY, OyTH (PIKTUBHUM TIOJIEM, SIKE
BUKOPUCTOBYIOTh JUISI IOBEJAEHHS PO3MIPY 3arojioBKa 10 IIJIOTO
yucia 32-01TOBUX CIIB.

3'ennanns npotokony TCP mepexomdars 3 OAHOTO CTaHy B
IHIOWA y BIAMOBIA, HAa MEBHI TMOJIi: 3alMUTH KI€HTA, NPUXiA
cermeHTiB 3 mpanopamu SYN, ACK, RST, FIN 1 micis 3akiHU€HHS
3aJIaHOTO Yacy.

[IpoMi>kHI CTaHM 3’€lHaHb MAKOTh (DIKCOBAHI 3HAYECHHS Ta
NO3HAYAKOTh:

e LISTEN - ouikyBaHHs 3alUTy HA 3'€AHAHHS Bl YyKHX
noptiB 1 nporpam TCP;

e SYN-SENT - ouikyBaHHA MapHOro 3anuWTy Ha
HAJAIITYBaHHS 3'€IHAHHSA (BIANMPABHUK 3alUT BXKE
3poOuB);

e SYN-RECEIVED - ouikyBaHHA MiATBEPUKCHHS MICIs
TOrO, SK 3aNUT HAa 3'€AHAHHS B)XE TMPUUHATO Ta
BIJIITPABJICHO;
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e ESTABLISHED - craH BIJKpPUTOrO  3'€/IHaHHSA
(MPUIAHATI 1aH1 MOKHA HAAATA KOPUCTYBAYEB1);

e FIN-WAIT-1 - ouikyBaHHS 3aMUTy B1J 4y>KOi MPOrpaMu
TCP a0 miaATBEPAKEHHS PAHILIE BIANPABICHOTO 3aMUTY
HA 3aKPUTTA 3'€ THAHHS;

e FIN-WAIT-2 - ouikyBaHHS 3amuTy Ha 3aKpHUTTSA
3'eqHaHHA B1A uykoi nporpamu TCP;

e CLOSE-WAIT - o0uiKyBaHHS 3alUTy Ha 3aKPHUTTS
3'eqHaHHS BiJ CBOTO KJIICHTA,

e CLOSING - ouiKyBaHHS MIATBEP/KCHHS 3alMUTy OPO
3aKpUTTA 3'€ JHAHHS B1J 4y»koi nmporpamu TCP;

e LAST-ACK - oOuiKkyBaHHS 3anuTy Ha 3aKpHUTTSA
3'€THAHHS, paHille BIAMPaBICHOro y:xiil mporpami TCP;

e TIME-WAIT - uacoBuii mepioa, micias SIKOrO MOKHA
OyTHM BHEBHEHUM, 10 4yxka nporpama TCP orpumana
H1ATBEPKEHHS CBOTO 3aMUATY HA 3aKPUTTS 3'€ THAHHS;

e (CLOSED - cTaH moBHOTO 3aKpUTTS 3'€THAHHSI.

Ha pucynky 11.12 300paxkeHo mgiarpamy 3MIHM CTaHiB
3'¢IHaHHA.

JInsg po3yMiHHS MEXaHI3MY BHUKOPWCTAHHS 3MIHHHX MiJ 4ac
HAJALITYBAHHS 3'€IHAHb SIK MPUKIAJ MOKHA HABECTH MPOLEAYPY
HAJIALITYBAHHS 3'€IHAHHA 3 MiATBEPIKCHHAM TPbOX LUIAXIB (JMB.
puc. 11.13). KoxeH psaaok pucyHKy MPpOHYyMEPOBAHO. CTPIIKA

— O3HAYaKOTh BIANpPABICHHA cerMeHTa Big Mmoayns TCP
ctoponu A B moaynb TCP ctoponu b.
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AkTyBHe BigkputTa. CTBOpeHHs TCB.
Mocunka SYN

3’eflHaHHA HeMae

MacuBHe BiaKpUTTS, L
CreopeHHs TCB Niksigaujs TCB

OuiKyBaHHs 3anuTy

s Niksigauis TCB
Ha 3 €HaHHA

OtpumaHHs SYN

O‘-IiKyBaHHﬂ Plocunaka SYN, ACK MW Ol{iKyBaHHﬂ napHoro
NigTBEPAXKEHHS NpK 4 OtpumaHHa SYN 3anuTy Ha
BiAnpasneHomy MocunaHHs ACK HanaluTyBaHHs
3anuTi Ha 3’e4HaHHA 3'eJHaHHA
OtpumanHs ACK OtpumanHs SYN, ACI
Mocnatv FIN
Otpumatn ACK
ana FIN

PucyHok 11.12. [liarpama 3MiHM CTaHiB 3'¢4HaHHSA

Mogynb TCP Ha cTopoHi A Moayne T.CP
Ha CTOpOHI b
1 CLOSED LISTEN
. SYN-SENT —» <SEQ=100><CTL=SYN> —»SYN-
RECEIVED
. ESTABLISHED«— —» SYN-
<SEQ=300><ACK=101><CTL=SYN, ACK> RECEIVED
. ESTABLISHED —« —»ESTABLISHED
<SEQ=101><ACK=301><CTL=ACK>
. ESTABLISHED —« —» ESTABLISHED

<SEQ=101><ACK=301><CTL=ACK><DATA>
PucyHok 11.13. lMpoueaypa NiATBEPIKEHHSA TPHOX LLUIAXIB
ANA CMHXPOHI3aLii 3'efHaHHS
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CTpINKN <— TMOKa3ytTb 3BOPOTHI npouecu. MpoMixKHUI
CTaH 3'¢fHaHHsA BiAMNOBigAE MOMEHTY HaACWIaHHA abo OTpUMaHHS
CerMeHTy. 3MICT CerMeHTYy HaBefleHO B CKOPOYeHi (hopMmi, BiH €
HOMEpPOM 4Yepru, npanopom kKepysaHHA i nonem ACK. IHWi nons
He MokKasaHo.

CTopoHa A BKa3ye, L0 BOHa Oyae BMKOPUCTOBYBATU HOMEP
yeprn 100. ¥ BignoBigb cTopoHa b nocunae cBiit Homep Yepru 300
| K&Xe, L0 Yekae Ha oTpumaHHA Homepa 101 (pagok 3). Y pagky 5
moay/nb TCP cTopoHM A nepefae Aesaky nopuito gaHnX.

Ha pucyHky 11.14 BIATBOPEHO HOpMa/ibHY Mpoueaypy
3aKpUTTA 3'€gHaHHS.

) Mogaynb TCP
Mogaynb TCP Ha cTopoHi A Ha CTOpOHi B
1 ESTABLISHED ESTABLISHED
FIN-WAIT-2—» —» CLOSE-WAIT
FIN-WAIT-2*a— <SEQ=300><ACK=101><CTL= «— CLOSE-
AIME-WAIT < W- LAST-ACK

TIME-WAIT a- <SEQ=101><ACK=301><CTL= —» CLOSED
A—OSED

o gk w N

PucyHok 11.14. HopmanbHa npoueaypa 3akpuTTa 3'eqHaHHSA

Mpotokon TCP po3rnsgany, 3BaXawum Ha  1Oro
BUKOPUCTAHHA AK  TPAHCMOPTHOIO  MeXaHi3My O0O6MiHIOBaHHS
MapLUPYTHO iH(OpMaLLED B MPOTOKO/I MONITUKN MapLUpyTU3aLii
BBP. MNpoTtokon TCP 3HaxoanTbCA B MOCTIMHOMY PO3BUTKY. OAunH
I3 OCTaHHIX KPOKIiB Yy PO3BUTKY MPOTOKO/Y PEerfiaMmeHToBaHo Yy
AOKyMeHTI KTC-1323. Lig MogepHi3auis NpoTokosy aganTye noro
[0 [Ly)Xe BUCOKMX LUBUAKOCTEN rMepefaBaHHA (4O TepabiT B

CeKyHzy).
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KoHTpoJbHI nUTAHHS

1. ¥V 4yoMy monsrae BIAMIHHICTH MOHATh «IP-Mepexa» Ta
«TCP/IP-mepexa»?

2. Slke nmpusHaueHHs npotokony IP 1 Horo micue B CTEKy
TCP/1P?

3. Mo Take IP-ampeca, uum BiApi3HsOTHCS [P-anpecu s
PI3HUX KJIACiB MEPEXK?

4. o Take Mmacka migMmepexi? SKO0 mMacka MmiaAMEpExi
JopiBHIOE  255.255.240.0, CKUIBKOM JOPIBHIOE MaKCHMaJlbHA
KUTbKICTh XOCTIB Y JIOTTYHIH Mepexi?

5. o po3ymitots mig merogaom CIDR?

6. Slkumu € 3arajbHi, TPUBATHI, AUHAMIYHI Ta cTaTu4H1 IP-
a7peCH, YUM BOHM BIAPI3HAIOTHCS BlJI JOMEHHHUX IMEH?

7. Oxapakrtepu3yite BIAMIHHICT (HOpPMATIB  TAKETIB
npotokody IP Bepcii 4 1 6-i Bepcii.

8. Slke mpU3HAYEHHS MPOTOKOIY 103BONY aapec ARP?

9. Sk BmamroBaHo rinodanbHuil [HTepHET?

10. Jlns dYoro mnpuU3HAYEHO TAaOMUI MapLIpyTU3alii?
Oxapakrepusyiite ix cnenugiky.

11. Oxapakrepu3yWTe OJHOKPOKOBI aJIrOPUTMHU PI3HUX
KJ1aciB?

12. Ha3BiTh HailOUIBII MOMMPEHUH MPOTOKON Ha 0asi
JMCTAHIIHHO-BEKTOPHOTO AJITOPUTMY, Ha 0a3l aJirOpUTMy CTaHY
3B'SI3KiB?

13. Oxapakrepusyiite npotokos BGP, ¢opmar iioro makery.

14. Sxi1 noBigomaeHHs nepeadadeHo B JokymenTi RFC 1163
Juist ipotokosry BGP?
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15. SIke mpu3HAYEHHS MPOTOKOJIB TPAHCHOPTHOTO PIBHA B
crexy TCP/IP?

16. [Io HAa3UBaAIOTh «TPOTOKOJIBHUM OPTOM»?

17. Oxapakrepusyiite npotokon UDP.

18.1lo  3abesmeuye  QyHKIISS  MYJbTUIJIEKCYBAHHS
(IeMyJbTUIUIEKCYBAHHS) B TpoTokoai UDP?

19. Sk npu3HayaroTh HOMEPH NMOPTIB y npoTokoni UDP?

20. V 4yomy mnosnsrae BiaMiHHICTH mpoTokony TCP Bin
npotokony UDP?

21. Sk ¢opmyeThcs oauHMI AaHMX npotokony TCP —
CETMEHT?

22. Sk 3a0e3neuyeThCsl HAMIWHICTh MEPEAABaHHS JAHUX Y
npotokosi TCP?

23. Sk mparroe aropuT™M «KOB3HOTO BIKHA» ?

24. 1110 Ha3UBAIOTh «COKETOM»?

25. o Take 3aronoBok npotokony TCP? Oxapakrepusyiite
NPU3HAYCHHA HOrO MOJIB.

26. Sk B110yBa€ThCS HAJIAINTYBAHHA JIOTTYHOTO 3'€ THAHHS?
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