Po3aisi 4. CtanaapTu npoToKOJILHUX MoJeJIeil
4.1. IIpoGsaemu cTanaapTH3aUii Mepex

3aBaaHHs MOOYIOBM MEPEXKI — 1€, MO CYTI, MOEAHAHHS
PI3HOMaHITHOrO OOJaJHAHHA, Nojaiblla (PYHKIIOHAIBHICTE Ta
chnijibHa Ppo0oTa SKOro 3ajekUTh Bl 3a0€3MEUYEHHST HOTO
CYMICHOCTI. bes JOTPUMAHHSA BCIMa BUPOOHUKAMU
3araJIbHONPUMHATAX CTaHAAPTIB Ui OONaJHAHHSA Ta MPOTOKOJIB
MPOrpeC y PO3BUTKY MEPEX OyB OM HEMOXIHMBHA. ToMmy BeECh
PO3BUTOK  ramy3i 3B'SI3Ky, BpPEWITI-pEIIT, BIIOOPAXKEHO B
cTaHgaprax. byap-fika HOBa MEpEKeBa TEXHOJOTIA TUIBKKA TOJI
Ha0yBa€e 3aKOHHOTO CTATyCy, KOJH ii MOJIOKEHHS 3aKPIIUTIOIOTHCS Y
BIJIMOBIIHOMY CTaHApPTI.

CranaapTy MEPEXK OMUCYIOTh MEPEXKI SIK BIAKPUTI CUCTEMM.

BigkpuTow cHCTeMOK HA3MBAEThC Oyab-Ka CHCTEMA
(Mepexa, TpOrpaMHMIl  MPOAYKT, amaparHuid 3aci0), ska
noOya0BaHa BIAMOBIIHO 0 BIAKPATUX Ccrienr]iKariii.

Il TEPMIHOM «cneurpixkamis» PO3YMIKOTh
(opmastizoBaHuii ONMUC anapaTHOro abo MPOTPaMHOTO KOMIIOHEHTA
MEpeXl, cnoco0y HWOro (PyHKI[IOHYBAHHS, B3a€MOJIi 3 1HIIAMH
KOMITOHEHTaMH, YMOB €KCIUTyaTalli i 0COOMMBUX XapAKTEPUCTHK.

3ayBa)KMMO, IO HE KOXHA crneuudikamis € CTaHIapTOM.
Cranmaptom crae giokpuma cheyugpikayis, sKa TPUAMAETBCS B
PE3YJIbTaTI JOCATHEHHSI 3rON MIC/sE BCEOIYHOrO 0OrOBOPEHHS BCiMa
3alKABJICHUMH CTOPOHAMH Ta OMPHUIFOAHECHHSA 11 Y BIAKPUTIH Mpeci.

BukopuctanHs BiAKpUTHMX —cnenudikamii  (CTaHIapTiB)
J03BOJISIE PI3HUM BUPOOHMKAM OONAHAHHA BUIYCKATH CYMICHI
MK COOOK0 MEPEKEBI KOMIOHEHTH, & MEPEKEBHM OIEparopam
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CTBOPIOBATH MEPEXl 3 NPOAYKTIB PI3HHX BHPOOHUKIB 1
3a0e3MeuyBaTi CyMICHICTh CBOIX MEpPEX 3 MEPEKaMH 1HIOUX
OMepaTopiB Ta Cy0'€KTIB PUHKY TEJIEKOMYHIKAL[IH.

Bigkputuii xapakrep CTaHAAPTIB € BAKIMBUM HE TIJIBKU JUIS
OPUCTPOIB 1 NpOrpam, siKi BUNYCKAIOThCA A MOOYJO0BU MEPEK,
ajie ¥ A1 KOMYHIKaLi fHUX TPOTOKOJIIB.

OTxe, JOTpUMaHHS BIJAKPUTHX CTAHAAPTIB HAJA€ Taki
NepeBaru:

® MOXJMBICTh MOOYJOBH MEPEK 3  amapaTHUX 1
NPOrpaMHUX 3aco0iB pi3HUX BUPOOHUKIB;

e (Oe3npo0JIEMHY 3aMiHy OJHMX KOMIIOHEHTIB MEPEXKI
1HIIUMMU, OUTbII  JOCKOHAJIWMH, MO  JIO3BOJISAE
3a0€3MEeYUTH  PO3BUTOK MEPEXI 3  MIHIMAJIbHUMHU
BUTPATaAMHU;

® BIJbHE CIIOJYUYCHHS OHIE€T MEPEXKI 3 1HIIOKO.

4.2. Po3poOHUKH CTaHAAPTIB

PoGora y cdepi cranpaptusamii BEAETHCS  BEIHMKOIO
KUIBKICTIO Opranizaiii. BiAmoBiIHO 10 CTaTycy pO3PI3HAIOThH
HACTYMHI:

e OKpeMi BesnKi pipMu-BUpoOHUKHM (Hanpukiad, IBM, Sun
1T.IL);

e croemiaJibHl KOMITETH Ta  00'€¢mHAaHHS, 3aCHOBAHI
AekinbkomMa komnadisiMu (Hanpuknaa, ATM Forum 3
KUTbKICHUM CKJIAJIOM KOJIEKTUBHUX YYaCHHWKIB OJHM3bKO
100, Fast Ethernet Alliance 3 po3poOku cTaHmapTIB

100 Moit Ethernet Ta i1.);
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® HAIOHAJIbHI 1HCTUTYTH Ta LEHTPH, SKI € OpraHi3alisiMu
KpaiH 1 Benukux perioHiB. Hanpuknan, Ineruryt
HaioHaabHuX crangaprtiB CIHHA (American National
Standards Institute, ANSI), IHcTHTYT cTaHgapTiB
TeJekoMmyHikaniii €sponeiicbkoro Coro3y (European
Telecommunications  Standards  Institute, ETSI),
[HCTUTYT  iHXKeHepiB 3 @JIeKTPOTEXHIKM  Ta
ejiekTponika  CIIDA  (Institute of Electrical and
Electronics Engineers, IEEE), Komiter 3
TEJICKOMYHIKAL[IHHUX TEXHOJIOT i Anonii
(Telecommunication Technology Commity, TTC);

® MUKHAPOAHI  opraHizamii, Taki sk: MixKHapoaHa
opranizauis crangaprusanii (International Organization
for Standardization, ISO), MixkHapoaHuii coro3
eJIeKTpo3B'si3Ky  (International ~ Telecommunication
Union, ITU) 3 takumm cexmismu: ITU-R — cexmis
paniomoBsicHHd, ITU-T - cekiis TenekoMyHIKailii,
ITU-D - cekiist po3BHTKY;

® BCECBITHI OpraHizailii, O40JICHI MI>KHAPOJIHUMH TPyIaMHU.
Lle oprasi3zaiiii, K1 3aiMaroThLCS IHTEPHET-
CTaHJAPTH3ALIEI0, CEpel SKMX OCHOBHMM € HAayKOBO-
aJMIHICTpaTHUBHE cmiBTOBaApucTBO IHTEepHeTy (Internet
Society, ISOC) 31 cknagom mnonag 100 000 ociO.
[IpiopuTeTHUM 3aBIAHHAM LI€1 OpraHi3anli € BUPILICHHS
COIAJIbHUX, TMOJITUYHUX Ta TEXHIYHUX MPOOJIEM
eBoyrowii [HTepHETY.

Jlesikl cTaHAapTH, PO3BUBAKOYMCH, MOKYTh MEPEXOANUTH 3
onHlei kareropii B iHmy. Tak, mommMpeHi Ha CbOTOAHI (PIPMOBI
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CTaHJApPTA Ha MPOAYKIK 3a3BUYall CTAlOTh MIXKHAPOJHUMU
CTaHAapTaMH Ae-(PaKTO, OCKUIBKH 3MYIIYIOTh BUPOOHMKIB Pi3HUX
KpaiH JOTPUMYBATHCS iX, MO0 3a0€3MEUUTH CYMICHICTh CBOIX
BUPOOIB 3 MPOAYKTAMHU HAWIIMPIIOTO CIOKHUBALBKOTO MOMUTY.

VY 3B’A3Ky 3 pO3MWMPEHHAM Cc(]epu 3acTOCYBaHHSA Ta
TEXHIYHOKO JIOIUIBHICTIO JEsAKI (PIpMOBI CTaHIAPTH CTalOTh
OCHOBOIO HAlllOHAJIBHUX 1 MI>KHAPOJHUX CTaHAPTIB.

4.3. ETanonna moaeian OSI/ISO

Y 1977 pouwi ISO mnouana po3poOKy cTaHOapTiB
VHIBEPCAIHOI ~ apXITEKTYpPH 3B'A3KY, fAKa OTpUMalla Ha3BYy
ErajsionHoi moaesi B3aemoaii Biakpurux cucrem (Open System
Interconnection, OSI), abo ckopoyeHo — «moaean OSI/ISO».

Mopens OSI/ISO € KOHUENIi€ 3aCTOCYBaHHS BiIKPUTHX
CTaHJapTIB, CIPSMOBAHOI Ha 3a0€3MEUYEHHS CYMICHOCTI MIX
PI3HMMH CUCTEMAaMH, IO TO3BOJIIE MiHIMI3yBaTH KUIBKICTh YTO[,
AKl HE MarTh O€3MOCEPENIHbOTO BIJHOWICHHA [0 OpraHizarii
camMoro 3'eJHaHHs MDK cuctemamu. [lepma Bepcid craHIapTiB
moaem OSI/ISO Oyna Bunymiena sik cranaapt X.200. Pobota 31
cranaaptu3anii moxeni OSI/ISO, cmieHy ydacte y sikiii 6epyTh
ISO 1 ITU-T, TpuBae 10 CbOrO/HI.

Eranonna moaens OSI € BU3HAYAIBHUM JOKYMEHTOM JJIA
PO3pOOKK BIIKPUTHX CTAHAAPTIB 3 OpraHizaili 3'€lHaHb CUCTEM 1
MEPEXK 3B'A3KY.

Po3poOHuKM €TalloHHOi MOJAENl 3a OCHOBY B3SUIM Taki
OPUHIUTIN:

® KUIBKICTh MPOTOKOJIbHUX PIBHIB HE TMOBHHHA OyTH

3aHAJTO BEIUKOIO, H100 po3poOKa Mepexi Ta ii peatizalis

HE YCKJIAHIOBAJIUCA, BOJHOYAC 1151 KIJIBKICTh HE Ma€e OyTH
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3aHagTO Masow, Wo6 He nepeBaHTaXyBaTW JIOTiYHI
MOAYNI KOXKHOTO PiBHS,;

* pPiBHI MOBUHHI YiTKO BIAPISHATACA NOTIYHUMU MOAYNAMU
M PYyHKUiAaMK (00'eKTaMK), AKI HA HUX BUKOHYHOTBCA |

* (OYHKUIT Ta NPOTOKOAM  OAHOrO  PIBHA  MOXYTb
3MIHIOBATUCA, AKLLO Le He NopyLUYe IHLWI PiBHI;

* KINbKICTb  iH(opMmauil, AKa  nepefaeTbca  4yepes
IHTepencn Mixk piBHAMKU, NMOBUHHA BYTN MIHIMa/IbHOIO;

* [OMNYCKaeTbCA Mofasiblle CTPYKTYpPyBaHHA piBHIB Ha
MigPIBHI, AKWO BWHUKAE HEOOXIAHICTb JIOKa/IbHOIo
30CepeKeHHA Ha (YHKUISX Yy MeXax OfHOro piBHS.
BuoKpeMneHHa nigpiBHIB € AOUiINbHMM, SKLWO MOCTae
notpeba nofginy TPYAOMICTKOro 3aBAaHHA Ha OKpPeMi,
MeHLL CKMagHi.

Y pesynbTati po3po6sieHO eTasloHHY MOAENb, AKa MICTUTb

cim piBHiB (puc. 4.1).

KiHueBa cuctema A KiHueBa cuctema B

PucyHok 4.1. ETanoHHa mogens OBl
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Haiipuumm, ceomumM, piBHeM Mojem OSI € nmpukjaaHuii
piBeHb (Application layer), Ha SKOMY 3I1ACHIOETHCS KEPYBAHHS
TEPMIHAJIAaMU W MPUKIAJHAMHU MPOLECAMU B KIHIEBUX CHUCTEMAX
MEPEKI, SKI € JHKEpenaMH Ta crhokupadamu iHgopmanii. Llei
PIBEHb HaJA€ CEPBICH 0€3MOCEPEIHBO I MPUKIIAHUX TpOrpaMam
KOPHCTYBaYiB.

[[{o6 yHMKHYTH HECYMICHOCTI MK NPU3HAYCHUMH JUIS
KOPHCTyBa4a MNPOrpaMaMH, TNPUKIAIHWA  PIBEHb  BU3HAYAE
CTaHJAPTHI CHOCOOM HAlaHHS CEPBICIB LBOro piBHA. Lle 3BiIbHAE
IPOrPaMiCTiB BijJ HEOOX1JHOCTI MOBTOPHO MPOMUCYBATH OJHI i Ti
K (QyHKOIi B KOXKHIH  poO3pOONIOBaHIA HUMH  MEPEXKEBIi
npukiIaaHid nporpami. CaMi CEpBICHM MPUKIAJAHOTO PIBHSI HE €
3aCTOCOBAHHAMH. [IpUKIagHUi piBEHb HAJa€e MpOrpamicTaM Haodip
BIJIKPUTHX CTaHAAPTHUX 1HTEpJEIiCciB MTPUKIIATHOTO
nporpamyBaHHs (Application Programming Interface, API), ski
MOKHa BUKOPDHCTOBYBATH JJII BUKOHAHHS TakWx (PyHKIIHA
MEPEKEBOTO 3aCTOCOBAHHS, 4K TMepeaada (aimiB, BlaJaICHA
peecTpanis Ta iH. Y pe3ynbTari MOIAYyJ MNPUKIAIHUX Mporpam
BHUXOJISITh MEHIIMMH 32 PO3MIPOM 1 MOTPEOYIOTh MEHILIE TIAM'SIT1.

[IpuknagHuii  piBeHb AN KOPUCTYBayiB € HaiOIbII
MOMITHOIO 4acTuHOIO Mozaeinl OSI, oCKIJIBKM BIH BIJMNOBIIAE 3a
3allyCK MpOrpaM, iX BHKOHAHHS, BBEICHHS-BUBCIACHHS HAHUX,
aJIMiHICTPATUBHE KEPYBAHHS MEPEKELO.

[Tporokonm B3aeMoiali OO'€KTIB ChOMOIO PIBHS OTPUMAIH
HAa3BY NPUKTIAOHUX.

IIpencraBHnubkuii piBeHb (Presentation layer) 3M1ACHIOE
IHTEPIIPETALIIO i MEPETBOPEHHS MEPENABAHUX Y MEPEXK] TaHUX J0
TUIY, 3PO3YMIJIOMY NPHUKIAJIHUM MpoLecaM; 3a0e3neuye noJaHHs
JaHUX B Y3rOKEHUX (QopMarax 1 CHHTAKCHCI, TPAHCILLIO i
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IHTEPIIPETALIIO MPOrpaM 3 Pi3HUX MOB, LIM(PPYBAHHS i CTUCHEHHS
JaHWUX. 3aBISKU LIbOMY MEPEKa HE OOMEXKY€E 3aCTOCOBAHHS PI3HUX
tuniB EOM sk kiHnesux cucreMm. Ha mpaktuii Oararo (hyHKInid
bOTO PIBHS TPYNYIOTHCA 3 (PYHKLISIMH MPUKIAAHOTO PIiBHS, TOMY
OPOTOKOJM MPEACTABHUIBKOrO PIBHA HE Ha0yIu HAJIEKHOTO
PO3BUTKY i HE BUKOPHCTOBYIOTBCS B OAraTb0X MEpEkKax.

CeaHcoBuii piBeHb (Session layer) 3a0e3me4ye BUKOHAHHS
(YHKIIH KEpyBaHHS CEAHCOM 3B'SI3KY (CECI€0), OPIEHTOBAHUM HA
HACKPI3HY TMEpefady TMOBIAOMIICHb, TaKWX, HaNpPUKIad, SK
BCTAHOBJICHHA # 3aBEpUICHHS CECli; KEPYBaHHS YEProBICTIO W
PEXKUMOM Tepeaavl JaHuX (CUMIUIEKC, HAMiBIYIJIEKC, OYILIEKC);
CUHXPOHI3allisl; KEPYBAHHS AKTUBHICTIO CECli; CKJIaJlaHHs 3BITIB
PO HAA3BUYANHI CATYa].

VY cecisx 13 BCTAaHOBJIEHHSM JIOTTYHOTO 3'€JIHAHHS 3alUTH
BCTAHOBJICHHA W pO3pHBY 3'€THAHHS, a TAKOXK 3alATH Tepeaadi
JaHWX, TEPECUNIAOTBCI HAa PO3MILICHUA HMXKYE TPAHCIOPTHHMA
piBeHb. CeaHCcOBUIl PIBEHB MICHA ceCli 3AIMCHIOE MOCTYIOBE, a HE
panToBEe  3aBEPIUCHHS, BHKOHYE  MPOLEAYPY  KBUTYBaHHS
(BIAMPABKA CJIy>KO0BOTO MOBIIOMJIEHHSI MPO 3aBEPLICHHS CEAHCY
3B'SI3KY), 110 JTO3BOJIsIE 3aMO0IrTH BTPATI JaHWUX Y Pasi, KOJU OJIHA
31 CTOPIH Ma€ Hamip mepepBath jgiajor, a iHma — Hi. Cecii
HAJ3BUYAIHO KOPHUCHI Y BUMIAAKAX, KOJIM MiX KIIEHTOM 1 CEPBEPOM
B MEPEXI ICHye JIoriuHe 3'eaHaHHd. Cmij 3a3HauuTH, o 0e3
BCTAHOBJICHHA JIOTIYHOTO 3'€HAHHSI CECisl, SIK TPABUIIO, €
HEMOKJIMBOK. OJIHAK, Y I[bOTO MPABHJIA € BUHATKH, 1 JCSIKI MEPEXKI
NIATPUMYIOTh niepenady (aiimiB 0e3 BCTAHOBJICHHS 3'€THAHHS.
HagiTh 3a Takux yMOB CEaHCOBHIA PIBEHb Mepea0aYae BUKOHAHHS
JESIKAX KOPUCHUX (DYHKIIH I KEPYBAHHS 10T OM.
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CepBicH CEaHCOBOTO PIBHS € JOJATKOBUMH 1 KOPUCHI JIUIIE
JUIsL OKPEMMX 3aTOCOBaHb, JJis OUIBIIOCTI — iX HAsBHICTh HE €
aouinpHOK. Yacto QyHKLIT ceaHCOBOTO PIBHSA PEATI3YIOTHCA Ha
TPAHCIIOPTHOMY, ~ TOMY  MPOTOKOJIM  CEAHCOBOTO  PIBHS
3aCTOCOBYIOTHCSI OOMEKEHO.

Tpancnopruuii  piBenb  (Transport layer) BUKOHYE
CETMCHTYBAHHS  NOBIJIOMJICHb 1  KEPYBAHHA  HACKPI3HHM,
0€3MOMHUIIKOBUM TPAHCIOPTYBAHHSAM JaHWX Bl JOKEpena A0
cnoxkuBada. CKJIQJHICTh MPOTOKOJIB TPAHCHOPTHOIO  PIiBHSA
3BOPOTHO MPOMOPIiAHA HAAIHHOCTI CEPBICIB HMKUECPO3TAIOBAHUX
P1BHIB (MEPEKEBOTO, KAHAILHOTO il (PI3UYHOTO).

Dyuryis ceemenmayii  TONSTa€ B PO3OUTTI  JOBTHX
1H(pOpMAaLIHHAX TMOBIIOMJICH Ha OJOKH JaHMX TPaHCHOPTHOTO
PIBHS — CErMEHTH. [IJisi HEBEIMKOTO 3a 00CIrOM MOBIJOMIICHHS
CETMEHT aCOLIFOETHCA 3 HOTO PO3MIPOM.

Y KepyBaHHI HACKpI3HMM TPAHCHOPTYBAHHSIM  JaHHWX
TPAHCIIOPTHUN PIiBEHb MIATPUMYE Taki (PyHKUII sK: aapecaris,
YCTAaHOBKA 3'€ JTHAHHSI, KEPYBAHHS MOTOKOM JIaHWX, HAAHHS JaHUM
MPIOPUTETIB, BUSBJICHHS Ta BUMPABJICHHS MOMUJIOK, BIAHOBJICHHS
nicis 300iB, MyJIbTUIUICKCYBAHHS.

[IpoTOKOIM TPAHCMOPTHOTO PIBHA MOAUIAOTHCS Ha JABa
BUJU: MPOTOKOJIM, OPIEHTOBAHI HA BCTAHOBJICHHS 3'¢HAHHS W
IPOTOKOJIH, SIKI 3a0€3MEUYIOTh IJ1sl BUINUX PIBHIB HAIIiHUI cepBic
0€3 BCTAHOBJICHHS 3'€IHAHHA. [IPOTOKOIM TPAHCIOPTHOrO PIBHS
0e3 rapaHTii JOCTaBKM HAaO0yBatOTh OCOOIMBOI MOMYJSPHOCTI Y
BUIMAJKAX KOJM HE TNOTPeOyeThCs TrapaHTOBaHa JOCTaBKa
NOBIAOMJIEHb a00 HE [O3BOJIAETHCA TMOBTOPCHHS TMepenadi
MOBIJIOMJICHb Y IKOCTI METOJIa KOHTPOJIIO MOMMJIOK. [{e cTocyeThes
3aCTOCOBAHb, SIKI MPALIOIOTh Y PEATbHOMY MacIuTadl 4acy, Taki K
NOTOKOBE B11€0 a0o [P—tenedonis.
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Dynxyis aopecayii Ha TPAHCTIOPTHOMY PIBH1, HA BIIMIHY B1J
aapecanii Ha MEpPEKEBOMY 1 KAHAJIbHOMY pIBHAX, MOJATAE B
MPUEJHAHHI J0JATKOBOI YHIKAJIBHOI aapecH, sika 1IEHTU]IKYE
NPUKIIAHUI TpoLec, AKAA 3M1ACHIOETBCA B KIHLEBIH CHUCTEMI.
BiburicTe KOMIM'IOTEPIB 31aTHI BUKOHYBATH OJHOYACHO JEKIJIbKA
NpOIECIB, MATPUMYKOYM  OJHOYACHO  poOOTYy  JEKLIBKOX
3acToCOBaHb. OJIHAK HAa MEPEKEBOMY pPIBHI KOXKEH 13 HHX, 5K
OPaBWIO, AaCOLIIETHCS 3 OJHUM MICIIEM PO3TAIIYBAHHS —
amapaTHOK aAPECOK0 MOPTYy KOMM'toTepa npu3HaueHHsA. Konwm
naker (OJIOK JaHUX MEPEXKEBOrO PIBHS) HAAXOAWTHh A0 NOPTa
KOMIT'IOTE€pa MPU3HAYCHHS, OCTAHHBOMY HEOOXIIHO 3HATH, UIS
AKOTO MpoIlecy ioro mpusHaueHo. Came o 1HQOpMaIlo HaJae
VHiKaJbHa ajgpeca TPAHCHOPTHOro piBHA. Takum 4ymHOM, aapeca
TPAHCIIOPTHOTO PIBHA € Jo2iunolo (BIAMOBIIAE MPOTPAMHOMY
NOPTY, TMOB'S3aHOMY 3 KOHKPETHHM 3aCTOCOBAHHSM), OCKUIBKH
azpecye MpolLEC, a HE MalIUHY (Ha BIJIMIHY B1JI aJIPEC KaHAJBHOTO 1
MEPEKEBOTO PIBHIB).

Dynxyiss 6CMaHoeIenHss i po3puey 3'cOHAHHA HA 3aIUT
CEaHCOBOT'O PIBHS MiK PIBHONMPABHUMH 00'€KTaMU TPAHCHOPTHOTO
PIBHA PEAI3yETHC 3a JOMNOMOTOK NPOUEAYPH MPUCHOPOHHBOSO
KEUMYEAHHSL.

[la mpouenypa J03BOJIsAE  MIHIMI3yBaTH  HWMOBIPHICTb
BUIAKOBOTO BCTAHOBJICHHS TTOMUJIKOBOTO 3'€IHAHHS, BUMArar04u
JIBa MIATBEP/UKEHHS Y BIANOBIAL HA OJWH 3alUT 3'€THAHHS.
3'€elHaHHS] BCTAHOBJIIOETHCS TUIBKW TOJI, KOJM BCI TPU MOl
(3anuT, MATBEP/UKCHHS OTPUMAHHSA 3amuTy, MiATBEPIKCHHS
OTPUMAHHS MIATBEPKCHHS) BIAOYBAIOTHCS B 3aJaHUN 4YacOBUMA
npoMiKoK. Ile mo3Bonse mepekoHaTHes y TOMy, IO OOWABa
00'€KTH TPAHCIOPTHOTO PIBHS FOTOBI JI0 CE€aHCY 3B'A3Ky. ko aii
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OpPOUEAYPH HE BKIAJAIOTBCA B 3aJaHW  MPOMIKOK 4acy,
HANpUKIIA, 4Yepe3 3aTpuMKy abo0 TMOMIKOIKEHHS CIIyKO0BUX
NAKETIB, MPOLEAYPA IHILIFOETHCS 3aHOBO.

Po3puB  3'€mHaHHA ~ TPAHCIOPTHOTO  PIBHA  TaKOXK
KOHTPOJIFOETHCS] TPUCTOPOHHIM KBUTYBAHHAM, 110 3a0€3meuye Horo
KOPEKTHICTb. PO3pWB 3'€1HAaHHS BiIOYBAE€THCA OKPEMO B MPAMOMY
i 3BOPOTHOMY HamnpsMKaxX, L0 BUKIKOYAE MOXKIIMBICTh BTPaTH
JaHWX KOPUCTyBaya y pasi, KOJAM OJHA 31 CTOPIH 3aBEpIIMia
nepenavy JaHux, a 1HIA e 3aMUIIAETHCSI AaKTUBHOO.

Dynxyis kepysanus NOMOKOM OaHUX TIOJIATAE B Y3TOJKEHHI
napameTpiB mepenadyl Mg 4ac MPOUEAYPH TPUCTOPOHHBOTO
KBUTYBaHHs. TakvMMHM mapaMeTpaMu € MaKCHMAaJbHUI pPO3MIp
CETMEHTY JAHWX JUI BCTAHOBJIEHOTO 3'€JIHAHHSA; OOCAT BLIBHOTO
npoctopy Oydepa mnpuiimada, B SKOMY PO3MILLYyBaTUMYThCS
JOCTaBJIEHI CETMEHTH; PO3MIP Py CETMEHTIB, MICIAS OTPUMAHHS
AKUX MPHUIiMaY MOBHHEH HAJCHJIATH MEPEAABAYEB M1 ATBEPIKEHHS
npo  IpUHOM. [linTBepKEHHST ~ HE  TUIBKH  JIOBOAUTH
0€3NOMWJIKOBICTh OTPUMAHHS JaHWX, aj€ i BU3HAYa€ KUIbKICTh
HACTYIHUX CETMEHTIB, MPUIOM SIKMX € MOMJIMBHM 3 YPaxXyBaHHSIM
MOTOYHOTO 3aBaHTAXKCHHS MpUMalTbHOTO Oydepa.

DyuKyis NPUsHA4eHHs Npiopumemié OaHuUX € BUKIFOYHOKO
OPEPOraTUBOIO TPAHCIIOPTHOTO PiBHA. Hukumii MepekeBHid piBEHb
HE 3HA€ MPO 1CHYBaHHS MPIOPUTETHOrO Tpadiky W yCl MaKETH
(O10KM TaHWUX MEPEKEBOTO PIBHS) BiH CIIPUIIMAe OJTHAKOBHMH.

Biib0ricTh MPOTOKOIIIB TPAHCIIOPTHOTO PIBHSA MIATPUMYIOTh
JBA TPIOPUTETH: 36uyalini JAHI Ta mepmiHogi. 3anmuT Ha
NPU3HAYCHHA TMPIOPUTETY HAAXOAUTh BIJ CEAHCOBOTO PIBHS.
[neHTN(diKaTOP NMPHU3HAYEHOTO MPIOPUTETY PO3MILILYETHCSA B TOJIE
ciry>:k00B0i 1H(pOpMaLli TPAHCOOPTHOTO PIBHS, IO MPUEAHYIOTHCS
JI0 CETMEHTA.
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Jg KOKHOTO 3 MPIOPUTETIB MOXKYTh OYyTHM OpraHi3oBaHi
okpeMi OydepHi nyau. AJTOPUTM TPAHCIOPTYBAHHA MPU LOMY
nependavae  NEPUIOYEPTOBICTh oOcnyropyBanHs  Oydepa
TEPMIHOBUX AaHWX 1 TUILKW MICS HOro cmycrolieHHs — Oydepa
3BAYAMHUX JaHUX.

[HIIMM MIXOA0M € TPYNYBAaHHS CETMEHTIB TEPMIHOBHX 1
3BHYAWHUX JAHUX B OJMH OJIOK 3 PO3MILIEHHAM B MOJI CITYK00BO{
1H(popMaLlli TPAHUYHOTO MOKAKYKKA iX PO3TAalTyBAHHS.

Dynryis euasieHHs Md SUNPAGIEHH NOMULIOK BUKOHYETbCS
OaraTbMa MPOTOKOJIAMHM KAHAIBHOTO PiBHS, OJHAK, TPAHCIIOPTHUI
piBEHb ii aHITpOXW HE AyOmroe. BiAMIHHICTH MOJATAE B TOMY, IIO
KaHAJIbHWI PIBEHb BHUSBJISIE i BUIPABJISE TOMUWIKU JBIAKOBUX
PO3PAIB, SIKI BAHMKAIOTh HAa (PI3MYHOMY PiBHI MpH nepeaadl OiT, a
TPAHCHOPTHUN PIBEHb JIIKBIAYE TMOMMJIKH, $SKI BHHHUKAKOTHh B
PE3YJbTaTl HEMPaBWIbHOI POOOTM MEPEKEBOrO piBHS (BTpaTa
MaKETIB, HECBOEYACHA JOCTaBKAa MakeTiB Ta iH.). KpiMm Toro y
Mepexkax, J¢ KaHAJIbHWM PIBCHb HE BIANOBIAAE 3a BUSBJICHHS
BUIPABJICHHS MOMUJIOK Y JBIHKOBUX po3psaax abo 1ehH piBEHb
30BCIM BIJICYTHIH, TPAHCIIOPTHUI piBEHb Oepe Ha ceOe 1l PyHKIi.

OyHKIIS TPAHCIIOPTHOTO PIBHA 3 BUSBICHHS MOMWJIKOBHX
NAKETIB TPYHTYETbCS HA BIOPSAKYBAHHI CETMEHTIB. J[is 1poro
KOXHOMY CETMEHTY TPUCBOIOETHCSA TMOPSAKOBHA HOMEpP, a B
MOMEHT BIANPABJICHHS 3aMyCKA€ThCA BJIACHUNA Taiimep. Taiimep
npaikoe 10 THX Mip, MOKA HE HaIiiAe MATBEPKCHHS (TTO3UTUBHE
a00 HEraTUBHE) MPUIOMY MAKETA HA MPUAMAIBHOMY KiHII. Y pasi
HEraTWBHOTO MIATBEP/KEHHS, MEPenaBad MOBTOPIOE MEpeaavy
CErMEHTA.

YV peskux OUIbID  MPOCTMX — peai3amisgx NPOTOKOJIB
TPAHCIIOPTHOTO PIBHS TO3WTUBHE MIATBEPIKEHHS OTPUMAHHS
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OCTaHHBOTO  CErMEHTAa  MOBIJOMJICHHS  CIPUHAMAETBCS  SIK
O€3MOMHUIIKOBE OTPUMAaHHA BCIX HOro cerMeHrtiB. OTpHUMaHHs
HETAaTHBHOTO MIATBEPKCHHS O3HA4Ya€, M0 TepeaBady NOBHHEH
NOBTOPHO MEpPEAaTH CETMEHTH BII Ti€i TOYKM (CErMEHTa), J€
BUHUKJIA MOMWJIKA. TakWii MEXaHi3M HA3MBAETHCA MEPENAYCIO 3
ITIOBEPHEHHAM 10 V.

SAko0o 4Wac,  BiApaxOBaHWH ~ TaWMEPOM  CETMEHTA,
3aKIHUYETHCS, 1HILIIOETHCS MPOLEAYPA BUSBICHHS MOMUJIKH.

Dynxyis eionoenenns nicis 300i6 3a0e3MeUye€ MOKIUBICTD
BIJTHOBJICHHSI BTPAUYCHHUX JAHUX Y Pa3l NOMIKOMKEHb MEPEKI TAKUX,
K BUXIJ 3 JIaqy JiHIi 3B'sI3Ky (SIK HACJIJIOK — BTpaTa BIPTyaJbHOTO
3'€IHAHHSA), BUXiA 3 Jagy OONaJAHAHHA MEPEKEBOrO By3/a (K
HACJIJJOK — BTpara MAakKETIB y CEPEAOBHUINI 0O€3 BCTAHOBJICHHS
3'€IHAHHA) 1, HApEWTI, BUXIA 3 Jaay KOMI'IOTEPA, SKOMY
aApecoBaHO JaHi. SIKOIO0 BUXiA 3 Jlagy OKPEMHMX KOMITOHEHTIB
MEPEKI KOPOTKOYACHUH, 1 IBUIAKO BIAETHCS BCTAHOBUTH HOBHMA
BIpTyaJbHUIl KaHan a0o0 3HaAlTH MapwpyT, SKAA OMUHAE
HECMPABHMIA BY30JI, TPAHCIIOPTHUN PIBEHb, AHATII3YIOUM MOPSIKOBI
HOMEPU CETMEHTIB, TOYHO BCTAHOBJIIOE, SIKI CETMEHTHM  BKE
OTPUMAHO 1 fKI CNiJ nepeaaTtd noBTopHO. [Ipu moBrorpuBaiomy
NOIIKO/KEHHI MEPEXKI TPAHCHOPTHHUM PIBEHb MOXKE OpraHi3yBaTH
TPAHCIIOPTHE CIIOJIYYCHHS B PE3EPBHIM Mepexl (JKIO Taka
nependadcHa).

YV pasi Buxomy 3 Jdady Komm'roTepa-nepenaBada ado
KOMIT I0Tepa-npuitmaua, pobora TPAHCIIOPTHOTO piBHs
OPUIHAHSETBCA, TOMY IO BiH (YHKIIOHYe MiJA KEPYBAHHSIM
1HCTaJIbOBAHUX Y HUX OMNEpaliiHuX cucremax. [1icias BiAHOBICHHS
(DYHKIIOHATLHOCTI KOMIT'FOTEpa TPAHCHOPTHHWM PIBEHb MOYHMHAE
IHILIIOBATH  PO3CWJIKY I[IUPOKOMOBHMX  MOBIAOMJIEHH  YCIM
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KOMIT'FOTEPaM, SIKI MPALOIOTh Y MEPEXKI, 3 METOKO BHUSBJICHHS TOTO
3 HHUX, SKUA MaB AaKTUBHE TPAHCIOPTHE 3’€HAHHSA 3
NOIIKO/UKCHUM. TakuM  YMHOM, TOHOBJIEHOMY KOMI'FOTEPY
BJAETHCS BIIHOBUTH TMEPEPBAHE 3'€IHAHHA 32 JONOMOIOKO
1H(popmaii, 30epeKeHOi B CIIPABHUX MAIIMHAX.

Dyuryiss  MYIbMUnIexcyganns — NO03BOJIAE B OJHOMY
MEPEKEBOMY  3’€JlHAHHI  OpraHi3yBaTh  KiJdbKa  3'€THAHb
TPAHCIIOPTHOTO PIiBHA. AJpeca TPaHCHOPTHOTO PIBHS, HA YOMY
30CEPEKEHO OyJ0 BHINE, JAO3BOJSE TPAHCIOPTHOMY PIBHIO
PO3PI3HATH CETMEHTH, aIPECOBAH] PI3HUM NPUKIIAJHUM MTPOLECAM.
[lepeBaror0  Takoro  MyJbTHIUICKCYBAHHS €  3MCHINCHHS
coOIBapTOCTI TPAHCIOPTYBAaHHS JaHWX Yy Mepexi. [Ipore BOHO €
JOUITBHUM TUIBKM B PEKMMI POOOTH MEPEXKI, OPIEHTOBAHIN Ha
BCTAHOBJICHHS 3'€IHaHHS (BIPTYaJIbHOT'O KaHAY).

VY BHUCHOBKY 3yNMMHHMOCS LIE€ pa3 Ha 0COOIMBOCTIX POOOTH
TPAHCIOPTHOTO PIBHA B PEKUMI 0€3 BCTAHOBJICHHS 3'€IHAHHS. Sk
BJKE 3a3HAYAJIOCA BUILE, BIH BAKOPUCTOBYETHCS, KOJIA TAPAHTYBATH
HACKpPI3HY JOCTaBKY JaHMX He moTpiOHO. Lle mepm 3a Bce mpouecu
OOMIHY JaHMMH B peajbHOMY MacmTadi yacy (aymaio- abo BiA€O-
OpoLEeCH), s SKMX JOCTaBKa 0€3 3aTpuMKH € 3Ha4yHO
BKJIMBIIIOK HIK JIOCTOBIPHOCTb, SIKA JOCSTAETHCS 3a PAXYHOK
NOBTOPHUX TMepeaady  cermeHrtiB. Kpim  Toro, pexmm  0e3
BCTAHOBJICHHA  3'€lHaHHS  JO3BOJIA€  OlIbll  €(EKTHUBHO
BUKOPUCTOBYBATH MEPEKY, HE 3aiiMarouu ii MPOMyCKHY 34aTHICTh
BEIIMYE3HOIO KUTBKICTIO CTyk00B01 1HpOpMarlii. Moxe BUHUKHYTH
CyMHIB: «UM moTpiOeH B3arajai TPaHCOOPTHUM PpiBEHb Yy POOOTI
3aCTOCOBAHb peaIbHOTO 4acy?». I TyT BapTo wie pa3 MiAKPECIUTH
aKTyalpHICTh (PYHKIOIi afpecamii TPaHCNOPTHOTO PiBHA, SKa
3a0e3neuye MATPUMKY ACKIJIBKOX  OJHOYACHO MPALOIYUX
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NPUKIIAIHUX TPOLECIB HA OJHIA MAIlWHI, 110 € HEMOXKIUBUAM 0€3
CEPBICIB TPAHCIIOPTHOIO PiBHSI.

MepexkeBuii piBeHb (Network layer) BUKOHY€ TOJIOBHY
TECACKOMYHIKAIIHY (QyHKIIO — 3a0€3MEUYCHHS 3B'A3KYy MK
KIHIICBUMH cucTeMaMu Mepexi. Lleid 3B'a30x  Mmoxke Oyth
peai30BaHO  WIIAXOM  HAJAHHA  HACKPI3HOTO  KaHaiy,
CKOMYTOBAHOTO 3 OKPEMHUX AUISIHOK BIAMOBIJHO IO ONTHUMAJbHO
00paHOro MapIpyTy, JOTIYHOTO BIPTyaJbHOrO KaHainy abo
0e3nocepeIHboi MapuipyTh3amli OJ0Ky MaHUX Yy MpoIEecl HOro
noctaBku. [Ipy boMy MepeKeBHiA PIBEHD 3BIJIbHSE BHII PIBHI Bij
3HAHb MPO TE, Yepe3 SKl OUISTHKKM Mepexi abo 4depe3 siKi MEpexi
NPOXOJAUTh MapUIPyT nepenadi iH@opmaiii. Skmo Buul piBHI
(MpUKIaAHWANA, MPEACTABHULbKHUI, CEAaHCOBMH 1 TPaHCHOPTHHIA),
3a3Bu4aii 000B’A3KOBI B KIHIIEBUX CHCTEMAax, SIKI B3a€MOJIIOTH
yepe3 MEPEXKY, TPU HWXKHIX PIBHI (MEPEKEBUH, KaHaIbHUH Ta
(d13uuHui) € He0OX1AHUMH TaKOX JUIS BCIX MPOMIKHUX MEPEKEBUX
OPUCTPOiB, PO3TAIOBAHUX Y TPAH3UTHUX MYHKTAX MAapLIpyTy
nepeaayl J1aHux.

OCHOBHOIK (PYHKIII€X0 MEPEKEBOTO PIBHA € MAPULDYMUSAYISL.
Bona mnonsrae B TOPUAHATTI PIMIEHHS, 4Y€pe3 SKI KOHKPETHO
OPOMIKHI TyHKTH OBUHEH MPOWTHA MAPWIPYT MEpEaaBaHHs JAHUX,
AK1 HAMpaBJSAKOTHCSA 3 OJIHIET KIHIIEBOi CUCTEMM B 1HINY, Ta SIK M€
BUKOHYBATUCS  KOMyTallis (sika BIANOBIAAE€  KOHKPETHOMY
MapuIpyTy) MK BXOJaMW Ta BUXOJAaMH MEPEXKEBUX MPHUCTPOIB,
PO3TAIIOBAHUX Y MPOMIKHHAX MYHKTAX MEPEXKI.

brokn pmaHux, 3 SAKAMM ONEPYE MEPEKEBUA PIBEHB,
HA3UBAKOTBCS naxemami. 11akeT yTBOPIOEThCA IIIAXOM JTOAABAHHS
J0 CErMEHTa, MEPEJAHOr0 3 TPAHCHOPTHOTO PIBHSA, 3arojoBKa,
AKUI MICTUTB aopecy mepedicesoeo piens. BoHa CKiagaeTbes 3
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JIBOX YaCTHH 1 1JEHTU(]IKYE SK aapecy MEPEXl KIHIEBOTrO
KOPHCTYBa4a, TaKk 1 CAMOr0 KOPUCTyBaya B Hiii.

Mepexi 3 pI3HUMH MEPEKEBUMHU aIPECAMH 3'€THYFOTHCS M1k
co0010 Mapuipymuzamopamu. JIns Toro, mod nepeaaTi nakeT Bijl
BIJINPABHUKA, SIKAW 3HAXOAUTHCS B OJIHIA MEpEXi, 10 OJCpKyBayda
3 1HIIOI MeEpexi, HEOOXIAHO 3pOOMTHM KiJIbKa TPAH3UTHUX
«CTpUOKIB» — xonosi (hops) MK MepeKaMu, BUOMPAOUH 1LIOPA3y
HaONTUMAIBHIIIMI 32 4YacoM MPOXO/UKEHHS a00 HAIIHHICTIO
MapIIpyT.

MepexkeBuii pIBEHb BHpPILIYE TAKOX 3aBIAHHS B3a€MOJIi
MEPEK 3 PI3HUMH TEXHOJIOTISIMU Ta CTBOPEHHS 3aXMCHUX Oap'epiB
Ha LIJIXY HEOAKaHOTO TpadiKy MixK MEPEKAMH.

Ha wepexeBOMy piBHI BHKOPUCTOBYIOTBCS [JIBA BUAM
OPOTOKOJIB. Lle BacHe MepexeBl MPOTOKONH, SIKI 3a0€3MEUYIOTh
NPOCYBaHHS MAKETIB yepe3 Mepexy. Came iX 3a3BUYAl ACOLIIOIOTh
3 MPOTOKOJIAMH MEPEKEBOTO PiBHA. [HIIMIA BHI MEpPEKEBUX
OPOTOKOJIIB  CKJIQJAIOTh  NPOTOKOJAM  MapupyTu3amii, ki
3aiiMarOThCs OOMIHOM MApIIPYTHOK 1H(GOpMAII€r0. 3a AOMOMOT OO
IUX MPOTOKOJIIB MAPLIPYTH3aTOPH 30HMparOTh 1H(OPMALIO PO
TOMOJIOTIKD MIKMEPEKEBUX 3'€qHaHb. [IpOTOKOIM MEPEKEBOrO
PIBHA BHKOHYIOTHCS MOMAYJISIMH OINEPALIHOI CUCTEMM, a TaKOXK
NPOrpaMHUMU | anmapaTHUMM 3ac00aMu MapLIpyTH3aTOPIB.

Ha wmepexeBoMy piBHI MOXYTh TAaKOXK NPaLIOBaTH
OPOTOKONM  BIAOOPaXEHHS AAPECH TNPU3HAYEHHS MEPEKEBOTO
PIBHA HA QAPECYy KAHAIBHOIO pPIBHA MEPEXKl, A€ 3HAXOIUTHCS
KIHIIEBUMA KOPUCTYBAY.

KanaabHuii piBens (Data—link layer) BIINOBI A€ 3a AKICHY
nepenavyy JaHuxX MIXK JBOMAa NYyHKTaMH, MOB'SI3aHUMHU (PI3UYHHM
KAHAJIOM 3 YPaxyBaHHAM OCOOJIMBOCTEH CepeaOBULIA-TIEPEAABAYA.
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TepMmin «nepeoaua Oanux», Ha BIAMIHY BiJ TEPMIHA «NEPEHOCY
iHghopmayii» T IKPECITIOE caMe el aCeKT AisIbHOCTI KaHATbHOTO
piBHs. SIKIIO 3'€IHAHHS BCTAHOBJIIOETHCS MIXK JBOMA KIHIEBUMH
CUCTEMaMHU, HE TIOB'SA3aHUMHU O€3MOCEPEIHBO, TO BOHO Oyae
BKIIFOYATH JICKUJIbBKA HE3aJEKHO (PYHKIIOHYIOUMX  (DI3HUHUX
KaHaJliB mepeAadl gaHux. [lpw npomy (i3udHl cepeoBUINA
nepenavyl MOKyTh BIAPI3HATUCS (MiJb, ONTHYHE BOJOKHO, eip).
HecymicHUMM MOKYTh BUABHTHCA i BAMOTH 10 (hOpMaTy MOJaHHS
JAHUX Y KOKHOMY KaHalll, 10 HA3UBAETHCS JiHIHHUM KOOYBAHHSM.
VY mii cutyauii kKaHanbHUI piBeHb Oepe Ha ceOe (PyHKIIi aganTamii
JaHUX 10 Tumy  (I3MYHOrO  KaHaly  3B'SI3Ky, HAJar04u
BHILEPO3TAIOBAHUM PIBHSM «IPO30PE 3'€ THAHHS».

bnok naHWX Ha KaHAIBHOMY PIBHI HA3WMBAETHCS KaOpom abo
¢peiimom. llakeTm MepekeBOro piBHA, O0'€qHAaHI B Kajap,
00paMJIIIOTBCS  PO3ALUTOBAMH npanopamu (cnenianbHUMH
MOC/IAOBHOCTSAMU OIT, PO3MIIIEHUMM Ha TOYATKy Ta B KIHI OJIOKY
nakeTiB). KpiM TOro, 10 Kaapy [0AA€ThCSl KOHTPOJIbHA Cyma, 3
BUKOPDHCTAHHSAM  SIKOi  3/IACHIOETBCS TEPEBIPKA MPaBUJIBHOCTI
NEPEAAHOr0 KaHAJIOM Kaapy. Y pa3i BHSBICHHS HEBHMITPABHOT
NOMWJIKH, MPUAMAayY HAJCHJIAE 3alUT A0 MEPEAaBava Mpo MOBTOPHY
nepenaqy kaapy. Teopis nepenadl JaHUX 1 TEOPisk KOJYBaHHS TOCUTh
100pe po3po0IEH, IO J03BOJISIE 3a0€3MEYNTH BUCOKY €(DEKTUBHICTh
po0OOTH MPOTOKOMIB KaHAILHOTO PpiBHA. HE0OX1HO BIJ3HAYMTH, IO
(yHKLIsT BUNPABJICHHS OITOBUX MOMUJIOK HE 3aBXKIU € 00OB'I3KOBOIO
JUIl KaHAJILHOTO PIBHA, TOMY B JCSKAX MPOTOKOJNAX KaHAJIBHOTO
piBHs BoHA BiacyTHs (Ethernet, Frame relay). [Hom B rmoGambHHX
Mepekax (PyHKINT KaHAIBHOTO PIBHS BUOKPEMHUTH BAKKO, OCKUTBLKU B
OJTHOMY H TOMY K MPOTOKOJI BOHM OO'€THYIOTHCA 3 (DYHKLISIMH
mepexeBoro piBHsA (ATM, Frame relay).
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Baxnueumu (yHKIISIMA KAHAJIBHOTO PIBHS € KEpyBaHHS
JOCTYIOM JI0 KaHaJly 3B'S3Ky, CUHXPOHI3allsl KaapiB, KEPyBaHHS
NOTOKOM  JIJaHWX, aJpecauis, BCTAHOBJICHHS 3'€HAHHSA W
pO3'€THAHHS.

Kepyeanns oocmynom 00 Kawaiy BH3ZHAYAETHCS THUIIOM
($13MYHOTO  KaHalmy, SKAW 3'€IHye€ CTaHLli, Ta KIJIbKICTIO
i’ €qHAHUX [0 HBOrO CTaHWiid. TwWm KaHaly BU3HAYAETHCA
PEXUMOM HOTO pPoOOTHM (IYNMJEKCHWH, HAMiBAYIJIEKCHUH) Ta
KOH(Irypamier0o  (ABOTOYKOBOK  —  TUIBKM 1Bl  CTaHii,
0araToTOYKOBOK — OinblIe ABOX cTaHuii). KepyBaHHs nocTynom
€ AKTyaJlbHAUM Yy HaliBAYIUICKCHOMY PEKHAMI POOOTH KaHaly 3
0araToTOYKOBOK KOH(ITypali€ro, KOJM CTaHI[IsM HEOOX1AHO
OYIKYBAaTH MOMEHT MTOYATKY CBOEi EpeIadl JaHUX.

Cunxponizayisi kaopie 3a0e3nedye MpuiiMad MOKIMBICTIO
TOYHOTO BU3HAYEHHS MOYATKYy i KiHL Kaapy. s nepenayi JaHUX
BA3HAYEHO JBA METOJW: AaCMHXPOHHA MEpeaaya, OPIEHTOBAHA Ha
CUMBOJIM (3a3BMyaii 8—OITHMI CUMBOJ), O3HAYa€, WIO MEpeaayda
KOKHOTO  CHUMBOJIy TOMEPE/KAETHCA  CTAPTOBUM  OITOM 1
3aKIHYY€THCS  CTOMOBMM  OITOM; 1 CHHXPOHHAa I[epeaaya,
OpPIEHTOBAaHA HAa KaJApH, B SsKiii BHKOPUCTOBYIOTHCS NPANOpPU
NOYaTKY 1 KIHIS Kaapy SIK CAHXPOHI3YI0Ul MOCIIIOBHOCTI.

Kepysanns nomoxom AaHUX TOJATAE B HAJAHHI MpUiiMady
MO>KJTUBOCTI TOBIAOMIIATH NEpeaaBaya mpo CBOKO TOTOBHICTH a0o
HETOTOBHICTh A0 MpHUiiMaHHsA KaapiB. EQekT mosdrae B ToMy, MmO
BUHHMKAE 3amo0iraHHs Takiii cUTyallii, KOJu MepenaBayd 3aBaltoO€
npuiiMay Kaapamu, siKi TOM He B 3M031 00pOOUTH.

Aopecayisi € TOTpiOHOO TPU OAraTrOTOYKOBIM KOHPIryparlii
KaHany 3 OulplI HIXK JBOMA CTAHLISAMH, OO 1ACHTH(IKYyBaTH
OEpKyBauya.  AJpPEeCM  KAHAJTBHOTO  PIBHA  HA3UBAKOTHCS
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anapatHumu. llone aapecm MICTUTH aapecy NPHU3HAYEHHS Ta
azpecy JuKepena.

Bemanosnenns ma pos'eOnanns 3'€OHanus — 1€ NPoUEaypa
aKTHUBAIlll Ta JC3aKTHBAIlli 3'€HAHHS HA KAHAJLHOMY PIBHI, SiKa
BUKOHY€TBCS MPOrpaMHuUM 3ale3neueHHsM. [Ipy 1poMy craHwis
nepenavl 1HIMIIE 3'€THaHHS HAJACHIAHHAM aapecary CreliaabHOi
KOMaHIN «CTapT», a CTaHLis MPUIMAHHA IMIATBEPKYE 3'€ THAHHS,
micas 4YOro TOYMHAEThCA TNepelaBaHHs naHux. Llsg mpouemypa
3MACHIOETHCA TAKOXK TMicid 300iB 1 MEPE3amyCcKy MNpPOrpamHOro
3a0€3MECUEHHs] KAaHAJIbHOTO PiBHA. € TAaKOXK KOMAHJA «CTOI», AKa
3ynuHsE poOOTY MPOrPaMHOTO 3a0€3MEYCHHS.

@®i3uuHuii  piBeHb  (Physical layer) BigmnoBimae 3a
po3mimieHHa OiT 1H(opMamii y ¢dizuuHomy cepenosumi. Ha
(13MYHOMY  PIBHI MOXYTh BHKOPUCTOBYBATHCS Taki THIH
CEPENOBHII; Kabeb «BUTA Mapa», KOAKClalbHUH Ka0eab, ONTHYHE
BOJIOKHO, TepuToplanbHuii nudpoBuii kaHan 1 edip. OCHOBHUMHA
XapakTepUCTUKaMUA  (DI3MYHMX CEPEOBUII TMEpeaadl €  Taki
napaMeTpu, sK CMyra HOPOIMYCKaHHS, MEPEHIKOI03aXUILEHICTb,
XBUJIBOBHNA omip Ta 1H. TyT peam3ytorbca (izuuHi iHTEpdEHcH
OPUCTPOIB 3 MEPEAABAIBHUM CEPENOBUIIEM Ta NPUCTPOAMH, MIXK
AKUMH BUKOHYETBCS MepeaaBaHHs O1TiB.

OCHOBHI ~ XapaKTEpPUCTUKKA  (PI3UYHOTO  PIBHA  MOKHA
00'eJHATH B TaKi rPyH.

Mexaniuni. 1le XapakTepuCTHKH, TMOB’SA3aHI 3 (PISUUHUMHU
BJIACTUBOCTSAMU 1HTEpJEiCy 3 mepeaaBaibHUM CEPEAOBUIIEM,
TOOTO po3'eMamu, SIKi 3a0€3MEUyIOTh 3'€ THAHHS MPUCTPOIO 3 OJHUM
a00 KUJIBKOMA MPOBIIHMKAMH. TWNU PO3'€eMIB 1 NPHU3HAYCHHS
KOXHOTO KOHTAKTy 3a3BUYail CTaHJapTU3YIOThHCS.
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FEnexmpuyni. BU3HAYAlOTh BUMOTH 10 MOAAHHS OITIB, SKI
NePenaThea B (Ppi3MYHE CEPEAOBHILE, HAPUKIIAA, PIBEHb CTPYMY
a00 Hampyru nepelaHux CUTHAIB, KPyTH3HA (PPOHTIB IMITYJIbCIB,
TWIU JIHIAHAX KOIB, IBUAKICTh MEPEAAdl CUTHAIB.

Oynxyionanvni. Bu3HayatOTh (PyHKLIT OKPEMHMX KaHaliB
(d13uuHuX  1HTEP(EHCIB MPUCTPOiB, SKI B3aEMOIIIOTH 4Yepe3
nepenaBaibHe cepeaoBuine. OCHOBHUMH CXEMaMHu  B3aeMOII|
OPUCTPOiB  HA (PI3MYHOMY PIBHI €. CHMIUIEKCHUH 3B'30K
(OOHOOIYHMIA), HAMIBAYIJIEKCHANA  3B'A30K  (IOYEProBuil) 1
OYIJIEKCHUI  3B'130K  (IBOOIYHUWH, OJHOYACHWII), SKMA 1HO.I
HA3MBAIOTh MOBHOAYMJEKCHUM. [lpm nmbpoMy MOXyTh OyTH
peali30BaHl J1Ba BapiaHTH OpraHi3amii 3B'sI3Ky: «TOYKa—TOYKa» Ta
«TOYKa — 0araro TOYOK». Y MEpUHIOMYy BaplaHTl IBAa NPUCTPOI
PO3AULAIOTh OJWH 3B'A30K, SIKAH, y CBOKO 4Yepry, Moxe OyTu
CUMIUICKCHUM, HamiBAYMJIEKCHAM a00 MYMJIEKCHUM. Y JApyromy
BaplaHTI NepeadavaeThesl, MO MEPeaaHl AaHi OJHUM MPUCTPOEM
npUMarOThesl OaraTbMa MPUCTPOSMU. SIK TPABWIIO, TaKi 3B'A3KHM €
CUMILICKCHUMH (KaOenbHe TeneOadeHHs) ado HamiBIyTUIEKCHAMHA
(TokanbHa Mepexka Ha 0as3i cranmapty FEthernet). B oxpemmx
BUIMAJKAX MOXYTh BUKOPHCTOBYBATHCS TAaKOX MYIUICKCHI 3B'SI3KH
(Mepexa Ha 0asi TexHonorii SONET). MoxyTh 3acTocoByBaTucs
TaKOXK I1HII TOMOJIOTIi (DI3UYHOrO PIBHS, TaKl, SIK WUHA, 3ipKd,
Kilbye, POTE BC1 BOHU € BapiallisIMK BKE BIIOMUX «TOYKA—TOYKA»
1 «TO4Ka—0araro TOYOK». Tak TOMOJIOTiA MIMHA € TUIOBHM
BApPIaHTOM «TOYKA — 0araro TOYOK», TOMOJIOTiA 3ipKa — HA0OpPOM
3B'SI3KIB «TOYKA—TOYKa», TOMOJIOTISl KUJIbIE — HAOIp KOJOMOI10HUX
3B'SI3KIB «TOUKA—TOYKa».

IIpoyeodypni. BCTaHOBIIOKOTH MPAaBUIIA, 34 TONOMOTOK0 SIKMX
B11I0YBAETHCSA OOMIH MOTOKAMU OITiB yepe3 (PI3UUHE CEPEIOBUIIIC.
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Lle cxemu poOOTH MOCTIAOBHOTO Ta MAPAIEIBLHOIO 1HTEPPEHCIB. Y
NEPIIOMY BUIAIKY M1 B3a€MOIIFOUYMMHU NPUCTPOSIMH 1CHYE TUIBKH
OJIMH KaHal 3B'A3Ky, SKMM OITH MEPEIAOThCS OJIMH 3a OaHUM. [le
NPU3BOJUTL JO OOMEXKEHHS MIBUAKOCTI TEpeaadl M, OTKe,
NOBUIBHOT po0oTH 1HTEp(Eiicy. YV Apyromy BUNAAKY Kijdbka OITIB
NEPENATECA MK  B3a€EMOMIFOUAMH  MPUCTPOSIMH  OJTHOYACHO
JeKiTbkoMa KaHanamu. [IIBuakicTh nmepeaaydi npu boMy 3pOCTae.
OpHier0 3 BakIMBUX (PyHKWIA (PI3UYHOrO pIBHA €
MyIbmuniexcyeanns, Mo  3abe3nedye  00'eqHaHHsA  Oe3mivi
BY3bKOCMYTOBUX  (HU3bKOLWIBUAKICHUX) KaHIB Yy  OJWH
HIMPOKOCMYTOBH  (BHCOKOWIBHIKICHMIA). Sk BigomMo, 3a
TEXHOJIOTTYHUM MPUHLUIIOM PO3PI3HSAIOTH YaCTOTHE
myaeTuIUiekcyBanHs (Freguency Division Vultiplexing, FDM) 1
MYJIbTUIUIEKCYBaHHA 3 nmoAuioM yacy (Time Division Vultiplexing,
TDM). Texnomnorii FDM 1 TDM moxyTh Oyt 00'€JHAHI TaKUM
YHUHOM, 10 M IKaHaI y CHUCTEMI 3 JACTOTHUM
MYJIbTUIUICKCYBAHHSIM PO30MBAETHCS HA KUIbKA KaHAIIB MIITXOM
MYJIbTUIUIEKCYBAaHHS 3 moauioM  yvacy. Lleii  mpuiiom
BUKOPHUCTOBYETHCS B pOOOTI HHPPOBUX CTUTBHUKOBUX MEPEK.

4.4, llpunuun iHkancyasauii g7anux B Mmoaesi OSI/ISO

[linroToBKa AaHKWX, OTPUMAHUX HA MPUKIIAJHOMY PIBHI, JUIs
TPAHCIIOPTYBAHHS MO MEPEXI 3B'A3KY BIAMOBIAHO IO MPOTOKOJIIB
creka OSI rpyHTy€eTbCsS Ha KOHUENLIT iHKancyisyil.

Mexanizm inkancynsayii — ye cnocib naxy8awHs OAHUX Y
Gopmami 00HO20 NPOMOKONY 6 YOPMAm IHUL020 NPOMOKOILY, O B
JAHOMY BHITQJIKy BIJMOBIJA€E TOCITOBHOMY JOJABAHHIO JIO JAHUX
BIJIMOBIAHOI CTy>K00BOI 1H(pOPMALLi HA KOKHOMY PIBHI CTEKa (IMB.
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puc. 4.2). Y pe3ynbTaTi KOXHWA piBeHb OTPUMYE [aHi Bif BULLOMO
PIBHSA, MOMiLLeHi B 060/10HKY. O60/I0HKa He BifKPUBAETLCA N He
3UNTYETLCA HUDKUYMM PIBHEM, SKUWiA, Y CBOIO Yepry, AOMOBHIOE 30BHI
060/10HKY CBOEID C/Y>KO0BOKO  TH(hOpMaLiErD, fiKa MpuU3HaYveHa
aHaNoriyHOMY PIBHIO B CUCTEMI NPUIAMaHHS.

Bnok faHnx
MpeacTaBHULBKNIA
piBeHb
Bnok faHmx Al A2 A3 Ad
Al A2 A3 Ad A5
Biok gaHux |AL | |A2 | |A3| A4 A: | A6 |
B0k gaHux 001101000111001011110

PUCyHOK 4.2. IHKancynauia gaHux npy npoxomkeHHi BHu3 no cteky OBl
Al - 3arofioBOK NpPUKIaLHOro PiBHA
A2 - 3arofioBoK NpefCTaBHULLbKOTO PiBHSA
A3 - 3aro/ioBOK CeaHCOBOr0 PiBHS
A4 - 3aro/l0BOK TPaHCMOPTHOIO PiBHA
A5 - 3aro/loBOK MepeXxxeBoro piBHs
A6 - 3aro/ioBOK KaHaJIbHOro piBHA

Brok iHopmauii, AKUA HagxoAuTb 3 BULLOrO PIBHA Ha
HKYMIA, 3aBXAN Ma€e CTaHAAPTHMI (hopmaT: 3arofoBokK, Cly>K6oBa
IH(PopMaLisi, faHi, KiHUEBMK. [pn LbOMY 3arosioBOK BULLIOTO PiBHSA
CMPUAMAETBCA HKYEPO3MILLLEHMM 5K NepefaHi AaHi.
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4.5. llpomucnoBuii cranaapt creka nporokoJis TCP/IP

3 1990 poky n1OMIHYIOYMM HaOOPOM MPOTOKOJIB, HA OCHOBI
SAKOTO PO3BHUBAJIOCA OUIBIIICT HOBUX MPOTOKOMIB, 3aKPIMJICHO
apxXITeKTypy 3B'A3Ky, fKa BIJoOpak€Ha B CTEKYy MPOTOKOJIB
TCP/1P.

Transmission  Control Protocol/Internet  Protocol
(TCP/IP) — 1ue npOMHUCIOBHNA CTaHIAPT CTEKa MPOTOKOJIB,
po3pobsienuit  ans  rnobansHux Mepex. Cranmapta  TCP/IP
onyOiKOBaHO B cepli JOKyMeHTiB, Ha3BaHuXx Request For
Comment (RFC). J[lokymentd RFC onmcyroTe BHYTPIIIHIO
poooty Intepuety. Jleski RFC onucyroTh MepexeBi cepBick ado
NPOTOKOJIM Ta iX peali3aiiio, BOJHOYAC I1HIN Y3arajbHIOKTh
yMOBHM 3actocyBaHHsA. Cmija 3a3HaunT, mo cranaapta TCP/IP
3aBKIW MyOJIIKYIOTbCS y BHIISAI JOKYMEHTIB, ane He BCi RFC
MOkHa BBaxkaTH cranpapramu. [leski RFC 3 wacom HaOyBaroTh
cratycy  O(iIiiHMX  MDKHApOJAHMX  CTaHAAPTIB  MiCas  iX
3aTBEPKEHHA opraHizarltiero 31 cranaaptusanii OSI ado ITU-T.

Ocxkinbku crek TCP/IP Gynio po3po0sieHo 10 MOsSiBU MOJENI
ISO/OSI, 10 He3BaxawuW Ha T€, U0 BiH Mae OaraTOpPIBHEBY
CTPYKTYPY, BiAnoBiAHICTh piBHIB creka TCP/IP piBHAM Mmoxaemi
OSI € pmocuts ymoBHOKW. Ha pucyHKy 4.3 HaBeIEHO CTPyKTypa
creka TCP/IP y cniBBigHOmERHHI 3 piBHsAMU Moaeni OSI. ITpasopyu
Ha PUCYHKY BKa3aHO 3aco0M peaizauli pi3HUX PiBHIB.
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PucyHok 4.3. TopiBHAHHA apxiTeKTyp 38'a3ky TCP/IP i
OSI Ta 3acobu peaniszauii pi3HUX PiBHIB

Mpotokonn cteka TCP/IP nopinawTeca Ha N'ATb PIBHIB.
HainHWwKUniA - (isnyHMIA piBeHb - BignNoBigae isUYHOMY PiBHIO
mogeni OSI. LUein piseHb y cTeky TCP/IP cneuiaibHO He
CTaH4apTW30BaHO, a TOMY [OMNYCKaE BWKOPUCTAHHA BCiX
OCHOBHMX  CTaHZapTiB (PI3YHOro PpiBHA, AKI BU3HAYaKOTb
XapakTepUCTUKN  MNepefaBasibHON0  CepefoBULLa,  LUBMAKOCTI
nepefadi CUrHaniB Ta CXeMU KOLYBaHHSA CUTHaNIB.

PiBeHb [ocTyny [0 Mepexi, MNOB’A3aHUA 3 JIOTIYHUM
IHTEp(encoOM MiXK KIiHLEBOI CUCTEMOK | Mepexer, € TaKoX
HepernaMeHTOBaHNM. Hanpuknag, 4na 3'efHaHHA Komn'loTepa 3
MEPeXXer  MOXe BUKOPUCTOBYBATUCA  Oyfb-AKWA  CTaHZapT
KaHanbHoro pisHaA: PPP, Ethernet, ATM i Ta iH.

MiXXMepexxeBuit piBeHb 3abe3neuye (OyHKUitO
MapLUpyTu3aui’ npu nepegadi gaHux Bif OLHOrO XOCTY A0 IHLUOMO

yepe3 BY3/M OAHIET ab0 AEKiNbKOX NMOriYHUX mepexx. OCHOBHWIA
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MPOTOKOJ 11b0T0 PiBHA — 1Ie MpoTokoa IP (Internet Protocol). Bin
NOBUHEH MiATPUMYBATHCS YCIMA KIHIICBUMH CHCTEMaMH (XOCTaMM)
A MEPEKEBUMU KOMYHIKALIHHUMM MPUCTPOSMH, SIKI 3I1HCHIOIOTH
GyHKIi0 MapmpyTusamii. J[o JOMOMIXKHMX MPOTOKOJIB LBOTO
PIBHA HaJIC)KATh TaKI:

e ICMP (Internet Control Message Protocol) — mpoTokosn
KEPYBaHHS MOBIAOMJICHHAMM [HTepHET, 3ale3neuye
MOKJIBICTb LLTIO31B Ta MapIIpyTHU3aTOPIB
OOMIHIOBATHCA CITy>KOOBUMH MOBIAOMJIEHHIMH 3 XOCTOM-
BIITPABHUKOM Y Pa3l BUHUKHEHHS MPOOJIEMHOI CUTyauii
NPH NEpenayl B MEPEKI;

e IGMP (Internet Group Managment Protocol) — mpoTokon
KEpYBaHHS TPyMnaMH, HaJa€ BEIMKIA KIJIbKOCTI XOCTIB 1
MapLIPyTHU3aTOPIB MOKJTUBICTb OOMIHIOBATHCS
NOBIAOMJICHHSAMM 3 TPYNOBUMHM  aJpecamud B
HIMPOKOMOBHOMY PEXKHMI;

e OSPF (Open Shortest Path First) — npoTokon
BU3HAYEHHS NEPIIOTO0 HAWKOPOTLIOrO MAapLIpyTy MpU
BCTAHOBJIEHH1 BIPTyaJlbHOro (JIOTIYHOrO) 3'€IHAHHS B
THTEPMEPEKI;

e BGP (Border Gateway Protocol) - mnporokon
PETJIAMEHTYE MPOUETYPY MapuIpyTH3aiii MIK
IPaHUYHAMH LUTIO3aMU B [HTEPHET;

e RSVP (ReSerVation Protocol) — mpoTokon pe3epByBaHHs
KOMYHIKAIHHUX PECYPCIB (CMYrM NPOMYCKAHHS JIHINA
3B'I3KYy) 3 METOK  HaQJaHHS  HEOOXIJHOI  SKOCTI
00CITyrOByBaHHH, 1 ATPUMYETHCS XOCTaMu i
MEPEIKEBUMHU KOMYHIKAL[ITHUMU MPUCTPOSMH;
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RIP (Routing Internet Protocol) — mnpotokon 300py
MappyTHOi 1HQOpMaLii MPH TOMOJOTIYHUX 3MIHAX Y
THTEPMEPEKI;

ARP (Address Resolution Protocol) — mnpoTokon
PO3B’sI3YBaHHS  aJpECiB (BCTAHOBJIIOE CITIBBIHOIICHHS
Mmix [P-agpecom 1 pi3nyHuM agpecom By3ia).

TpancnopTHuii piBeHb BIANOBINA€ 32 BUKOHAHHA (DyHKIT

HACKPI3HOT NMepeaadl JaHUX 1 TOMY PEali3y€eThCs JTUIIE B KIHIEBUX

cuctemax. [IpoTOKOMM UBOrO PiBHA MNPUXOBYKOTh BIJ PIBHSA

3aCTOCOBaHb MOAPOOMIN TPO MEPEKY abd0 MEPEKl, SKUMH

TPAHCMOPTYIOThCA JaHl. Ha 1bOMy piBHI BHKOHYKOTBHCS JBa

OCHOBH1 IPOTOKOJIH:

TCP (Transmission Control Protocol) — mpoTokon
KCpYBaHHS MEPEIavyeto, OPIEHTOBAHWNA HA  JIOTIYHE
3'¢THAHHS Ta TMOCHIJIOBHY Tepeaady OJIOKIB JaHMX,
KOTPUM MICTUTh MEXaHI3MHU 3a0€3MECUYEHHST HaAIMHOCTI,
AK1 JO3BOJISFOTh BIJCTEKYBAaTH OJIOKM JAHUX 1 THM CAMHM
rapaHTyBaTh iX KOPEKTHY JOCTABKY 3aCTOCOBAHHS-
aJpECaHTOBI;

UDP (Ustr Datagram Protocol) — mpoTokon mararpam
KOPHCTYBaUiB, KWl 3a0e3neuye MBUIKY, ale HEHAiHY
nepenavy OJIOKIB TaHUX, AKI CAMOCTIHHO MEPEMILLYIOThCS
MEPEKE 0€3 BCTAHOBJIEHHS JIOTTYHOTO 3'€ THAHHS.

PiBeHBb 3acTOCOBaHb 3a0€3MEUy€ 3B'I30K MiK MPUKIIAAHUMHA

MpoIleCaMM Ta 3aCTOCOBAHHAMM B3a€EMOJIIOUYMX XOCTIB. OCHOBHI

MPOTOKOJIU I[bOTO PIBHS:
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e FTP (File Transfer Protocol) — mporokon nepenadi
(arinis;

e HTTP (Hyper Text Transfer Protocol) — mpotokon
nepenavl rinepTeKCToBUX (haitims;

e SMTP (Simple Mail Transfer Protocol) — mnpoctmii
IPOTOKOJI Mepeaayl NOIITH;

e TELNET - npoTokon BUAATIEHOTO BXOAY B CHCTEMY;

e SNMP (Simple Network Managment Protocol) -
IPOCTHIl MPOTOKOJI MEPEKEBOrO KEPYBAHHS;

¢ DNS (Domain Name System) — ciay:x0a IMEH JOMEHIB
a00 TnpuKIagHWA cepBic B [HTEpHET-MEpExXi, SKHiA
J03BOJISIE XOCTaM MepeTBoproBaTy [HTepHET-iMeHa B [P—
azpecH;

e MIME (Multipurpose Internet Mail Extensions) -
0araToUibOBl  PO3IMIMUPECHHA  |HTEPHET-MOWITH,  SIKI
1 ATPUMYIOTh O0OMIH MYJIbTUMETIHHUMHI
NOBIAOMJICHHSMM,  BH3HAQUalOUW  OPOLEAYPH,  AKi
JO3BOJISIIOTh KOPHCTYBA4EeBi NPHUETHYBATH 10
NOBIAOMJICHHS  €JICKTPOHHOI MOIITH  (pailim  pi3HUX
dopmatiB (TeKCTH, 300pa)K€HHS, ay10, BIACO Ta M
IPOrpaMHl 3aCTOCOBAHHS).

Ha piBHI 3acTOCOBaHb MpalOIOTh  TakoX  0Oarato

Hapiramiifuux nporpam (Google, Gopher, Wais, WWW), sxi
3a0€3MeuyroTh MOMYK NOTP10HOT 1HPOpMaLlii B MEpEXi.
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4.6. IlepeBaru Ta negoJixku moaeqai ISO/OSI i TCP/IP
Ilepesacu mooeni OSI

e Moaene OSI Ha ChOTOAHI PO3MISAAETHCS SIK €TAJIOHHA
OaraTopiBHEBA MOJIENb apXITEKTYpH 3B'SI3KY
iH(pOpMaLIiHAX MEpPeK 1 OCHOBA s PO3POOKH
CTaHIAPTIB HOBUX MPOTOKOJIB.

e Mopens  ISO/OSI  nmo3Bonse  BU3HAYATH  MEXI
TEJICKOMYHIKALIHHOT Ta 1HQOpMamiiHOI Mepex ¥y
3arajbHIA  apXiTeKTypl 3B'A3Ky, a came: (HI3UYHHUIA,
KaHAJbHUI, MEpEeKEBHA 1  TPAHCHOPTHHWMA  PiBHI
BIIOOPAXKAOTh MPHHLUI POOOTH TEIEKOMYHIKALIHHOI
MEPEXKI, a CCaHCOBUM, MPEICTABHULIBKUI 1 IPUKJIAHUNA —
1H(pOpMaLIHHOT MEpeXi.

e UiTKe BHM3HAUCHHA IHTEPPEICIB 32 PIBHAMHU HO3BOJISE
3aMIHATH OJWUH TPOTOKOJ PIBHA HA 1HIIMNA 0O€3 3MIHK
CTAaHJAPTIB MPOTOKOJIIB CYMI)KHMX PIBHIB. Y IIbOMY
noJisArae OCHOBHA LIHHICTH Moaem OSI.

e Mopens ISO/OSI € KOpPHUCHOKW Ui TEOPETUYHUX
JOCHIKEHB 1 pO3p00OK HOBUX MEPEK, XO4a MPOTOKOJIU
OSI He oTpuMany WHUPOKOTO PO3MOBCIOIKEHHS.

Heoonixku mooeni OSI

e [IpoTsarom GararbOx pOKiB MOIIMPEHOIO OyJia AyMKa, IO
apxitektypa OSI craHe JOOMIHYKOHWOKO Cepel  YCIX
KOMEPLIMHHAX  KOHKYPYOUMX MIK COOOK  CTEKiB
MPOTOKOJIB, TaKUX, IK CUCTEMHA MEPEIKEBA apXITEKTypa
(Systems Network Architecture, SNA) xommnanii IBM i
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crek TCP/IP. Onnak, ockiabku B crek TCP/IP ypiinum
NPOTOKOJIM, SIKI MArOTh CTaTyC CTAHAApTIB IHTEpHETa,
OIMBIIICTh PO3POOHUKIB HOBHX MEPEIKEBUX NPOAYKTIB
NOYay CIUPATHCS CaMe Ha HbOTO.

e 3a apxitektyporo OS] 3aKkpimuBCS CTaTyCc ApuUnAUCHOI
mooeri. 1le BiaOynocs, Mo-nepuie 4epe3 HECBOEYACHICTh
MOSIBA CTaHAapTHUX MpoTokoJiie OSI (1o MOMEHTY iXHBOI
NOSIBU PO3NOBCIOAMIIMCS KOHKYPYIOUl 3 HUIMHU MPOTOKOJIA
creky TCP/IP), a mno-apyre — 4epe3 CKIAAHICTh 1
HEJIOCKOHANICTh MOACII (MPEACTABHUIIBKUI 1 CEaHCOBUIA
PIBHI TIOPOKHI, a MEPEXKEBUNA 1 KAHAIbHUA —
NEPEBAHTAXKEH]).

Ilepesacu mooeni TCP/IP

Crek TCP/IP € nigepom, 1O MOSICHIOETHCS TaKUMH HOTO
BJIACTUBOCTSIMU

¢ [le HaiibuIBI anpoOoOBaHmil, 1 y TOH ke Yac MOMyJISIpHUI
CTEK MPOTOKOJIB, KW CTaB CTAaHAAPTOM Jie-(haKTo.

e Maiixke BCi ICHYKOUl BETMKOMACIITa0HI  MEPEXKI
(yHKI10HYIOTH HA 0cHOBI cTeka TCP/IP.

¢ [le ocHOBHMII CTIOCIO OTPUMAHHS AOCTYMY B IHTEPHET.

e Vci cydyacHl onepauiiiHl CHCTEMH MIATPUMYIOTh CTEK
TCP/TP.

e Crex TCP/IP 3HaIIOB IMPOKE 3aCTOCYBAaHHA NIPH
CTBOPEHH1 KOPIIOPATUBHUX MEPEK, SKI BUKOPHCTOBYIOTh
TPAHCIOPTHI MOCAYrd [HTEpHETA 1 TINEPTEKCTOBY
TEXHOJIOT1I0 WWW.
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e Crek TCP/IP € OCHOBOKW THYYKOi TEXHOJOTI Jyis
NO€THAHHS PI3HOPIAHAX CHCTEM 1 MEpPEX, K Ha PiBHI
peam3amii TpaHCOOPTHOi (yHKWii, Tak 1 Ha PiBHI
B3a€MO/Ii MPUKJIAJAHUAX MPOLIECIB.

e Crek  TCP/IP  3abe3neuye  goOpemacuitaboBaHe
CEPEIOBHILE AT 3aCTOCOBAHb KJIIEHT-CEPBEP.

Heoonixku mooeni TCP/IP

Hespaxkaroun Ha Benmue3Hy nomynspHicte, moaem TCP/IP
Ta ii MPOTOKOJI HE MO30aBJICHI MEBHUX HEJTOJIKIB:

e BIiJICyTHICTh PO3MEKYBaHb KOHLECNITYAIbHUX TOHSAThH
iHTEpdeiicy, MPOTOKOMYy Ta PIBHEBOTO CEPBICY, MIO
nocuth 4iTKo 3pobmneno B moaen ISO/OSI. Buacmimok
uporo mozaenb TCP/IP He moOke 3aCTOCOBYBATHCA IS
PO3pOOKH HOBUX MEPEIK.

e 3a pgomomororw Mmozaem TCP/IP HemoximMBO omnmcatu
KOJICH 1HINUH CTEK MPOTOKOI1B, okpim TCP/IP.

e V¥V mozaem He audepeHiioBaHo (I3MYHUANA Ta KaHAJIbHUMA
PiBHI, X04a BOHHM aOCOJIOTHO PI3HI, IO B KOPEKTHIN
Mol 000B’ A3KOBO BPAXOBYETHCS.

e Haiibimpm1 peTenbHO MPOAYMAaHO #  OMpalbOBAHO
npotoko [P 1 TCP. biburicTe 1HIIAX TPOTOKOJIB CTEKA
PO3pO0IEHO CTYJEHTaMU (CTyJEHTaM JJis po3ayMiB!) Ta
BIJIbHO BITPOBAKEHO, BHACIHIJIOK YOTO BOHM HACTIJIBKA
MIIIHO BKOPEHWJIHCA B MPAKTHLI, WIO 3apa3 iX BaXKO
3aMIHATA HA HOBI, TMPOMOHOBAHI 3a KOMEPLIHHOO
CXEMOIO.
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e Crek TCP/IP He MOX€ pPO3MIANATUCA SIK MOBHOLIHHA
MOJIETb, OJJHAK CaMl MPOTOKOJM 100pe anpoOoBaHl Ta
HAJA3BUYAIHO TOMYJIAPHI.

Pezrome

Posrnspatoun etanonny monens ISO/OSI BianoBigHO 10
HOBUX BHMMOI, JOTPUMAHHS SKHX [0 NPOLECY MEPEHECCHHS
1H(pOpMaLIHHAX TOTOKIB Y 1H(QOKOMYHIKAIAHIA MEpexi €
HAJ3BUYAIHO BAKIMBHM, BAPTO 30CEPEIUTHCS HA JABOX OCHOBHMX
npolyeMax.

e [lo-nepuie, Ha TPAHCIOPTHOMY i KAaHAJbHOMY pPIBHAX
peam3yOThCs JBA HE3AJICKHUX MEXAHI3MH MEPEHECCHHS.
Takuii momin 3agaum 3 TPAHCHOPTYBAaHHS 1HQOpMALi
CBOTO 4acy OyB 3yMOBJICHHII HEOOXITHICTIO 00'€THATH
BEIMKY KUIBKICTh MEPEXK, SIKI BUKOPHUCTOBYIKOTH Pi3HI
TEXHOJOTr JOCTYyNy 0 KaHamy 3B'a3Ky. [[poTe HasBHICTH
JIBOX HEY3TO/UKCHUX MEXAHI3MIB MEPEAABAHHS CTBOPIOE
npobiieMy  3a0e3meueHHst  SIKOCTI  OOCIYrOBYBaHHSI.
JIOMOTTHCS Y3TOMKEHOI TMOBEIIHKA TPAHCIOPTHOTO K
KAaHAJBbHOTO PIBHIB (Yepe3 MEPEKEBUH PIBEHb) HE
MOKJIMBO Y 3B SI3KY 3 NPHUHLUMIOM aBTOHOMHOCTI PiBHIB
y mozaeni ISO/OSI. OpHak cyyacHl KOHUENIIi pPO3BHTKY
MEPEXK Ha MYJIbTUCEPBICHIHA OCHOBI (30KpEMa KOHIEMIIS
NGN) nependadaroTh CTparterii y3roJKEHOT MOBEIIHKH
TPAHCIIOPTHOTO ¥  KAHAJBHOTO PIBHIB y  00Xix
MEPEKEBOTO PiBHA, WO (POPMAIBHO MOPYIIYE MPUHLUI
ABTOHOMHOCTI & BUXOAWTh 3a MEK1 €TAIOHHOI MOJETII.
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e [lo-mpyre, B pe3yibpTaTi KOHBEPIEHIIi MEpEeX Ta
0o0'elHaHHA 1H(OPMALIHHAX TOTOKIB PI3HUX CIOYXKO y
CHJIbHUAN NepeaaBaJbHUIA NOTIK FETEPOTEHHOr0 Tpadiky,
BUHUKAa€ HEOOXIAHICTh 1neHTU(iKauii iHoro 3micty. Jlo
TOTO, SK BY3bKOCIHEIIAMI30BAaHI MEPEXKI MEpeaaBan
iH(popMaLiiiHI TOTOKA KOHKPETHHX THINB, JaHOI
npo0JIEMHU HE 1CHYBAJIO.

[lomrykoM BHUPILICHHA 3a3HAYCHHX MPOOJIEM 3aiiMaEeThCs
OUTBIIICTh BUPOOHUKIB MEPEKEBOTO O0JIAJHAHHS.

KoHTpoJibHI TUTAHHS

1. Jlns doro motpiOHI ctanmapth mepex? Lo po3ymitoTh
i
«BIAKPUTOI crienuiKariero»?

2. I1lo 03HA4aOTh TEPMIHM: “NPOTOKON” Ta “iHTEpdEic” B
OPOTOKOJIBHIA Moaem? UYUu € anekBaTHUMH iX 3HAQUCHHS
AHAJIOTTYHUM TOHATTAM Y (PyHKIIOHAIBHIH Moaes?

3. lllo cranmaptuzye moaenbs OSI? XTo po3podiite moaioHi
crangapTu’?

4. Yomy mogmens OSI HaszuBaerbcs etasioHHor? Ha mo
BIIJIMBAE 3MIHA KUIBKOCTI PiBHIB Y MoAem? Un € 1ie JONyCTUMUM 1
3a SIKUX YMOB Ta 00CTaBHUH?

5. TosicHiTh cnenudiky 1HKanCyyAnii. IKHM YAHOM BOHA
BioOpaxeHna B moaeni OSI?

6. Y yoMy noJiararote 0codauBocTi cteka TCP/IP?

7. TlopiBusiiTe nepeBarm Ta Henodmiku wmoaened OSI i
TSP/IP. TloscHiTh, YW € 1@ MOJEI B3a€MOBHUKIIIOYHUMH,

B3a€MOAO0IMOBHIOIOYNMHA a00 He3aNCKHUMU?
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8. IlpoanamizyiiTe OCHOBHI NpPOOJEMH, BHUSBICHI TNpPU
posrasal mozaeni OSI BIANOBIAHO A0 BUMOT OpraHi3amii 3B'i3Ky B
1H(POKOMYHIKAII THUX Mepekax?

9. ko010 € posib MporpaMmHOro 3a0e3NneyYcHHs B Mepexi? 3a
AKMMHU [PUHIUOAMH CTPYKTYpPOBAHO MOJENIb  MPOrPaAMHOrO
3a0e3neueHH?
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