Po3aia 3. MoaeJsi CHCTEMHOT0 ONHCY MepesKeBoi
apxiTeKTypH

VY 1poMy po3aini ojsi CTUCHOCTI OyAeMO BUKOPHCTOBYBATH
y3arajpHIOIOUl  TEPMIHM  «Mepeka 3B'si3Ky» (abo  mpocTo
«MEpEkKa»), Malud Ha yBasl, BIJAMNOBIJIHO JIO KOHTEKCTY,
HABAHTAKCHY a00 HEHABAHTAXKCHY TEJIICKOMYHIKAIIHHY MEPEKY.

3.1. [ToHATTS apXiTEeKTypH Mepexi

VYci mepexi 3B'SI3KYy HajexaTh 10 Ki1acy OO'€KTIB, SKi
HA3WBAOTh BEIMKMMHU YW CKIQAHUMH cuUcTeMaMH. CKJIaaHi
CUCTEMHM 32 CBOIM CKJIQJOM € TE€TEPOreHHUMH, TOOTO
XapaKTEPU3YIOThCA  BEJAMYE3HOK  KUIBKICTIO — HEOJHOPITHUX
eJIEMEHTIB 1 3B'I3KIB MUK HUMH. BUBUYEHHSM Ta IOCHIIKEHHSIM
CKJIQJIHAX CHCTEM, SIK BIIOMO, 3aliMAETHCS HAYKA CUCIMEMON0CI.

Mepexkam 3B'I3Ky BJIACTUBO MAaTH BCl O3HAKM CKJIAJHUX
CUCTEM 1 MIANOPSAKOBYBATUCS BIAMOBIIHAM iM 3aKOHOMIPHOCTSIM.
[lepemiunmo HalO1IBII XaPAKTEPHI 3 HUX.

IepapxiyHicTh — pO3TAllyBaHHS YacTHH Ta €JIEMEHTIB
I1JI0r0 B MOPAIKY BiJ BUILIOTO A0 HHKYOrO. JOTpUMYKOUHCH wLi€i
3aKOHOMIPHOCTI, MH MOXEMO PO3UYJICHOBYBATH MEPEKY HA OKPEMI
MiIMEPEX] (CETMEHTH) HMKUOTO NopsAnky. Hanpuknan, riiodajibHa
Mepeka Moke OyTH NPEACTaBICHA CYKYMHICTIO TEPUTOPIAIbHUX
MEPEK PI3HOrO0 MacmTaly: KOHTHHEHTAJIbHUX, PETIOHAIBHHUX,
MICBKHX, JIOKQJILHUX Ta 1H.

KomyHikamiiiHicTh — 3aKOHOMIPHICTh, SKa BKa3ye Ha
YUCJICHHICTh 3B'S3KIB (KOMYHIKaIlli) CUCTEMU: 30BHINIHIX — 3
HABKOJIMIIHIM CEPENOBUIIEM 1 BHYTPIMIHIX — 13 BIACHUMH
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niacUCTeMaMH Ta efeMeHTamu. Lle o3Haudae, mo Mepexy Oylb-
AKOTO PIBHS 1€papxii HE MOXKHA PO3IJSAATH 130JIbOBAaHO, 0€3
ypaxyBaHHA (hakTopiB, K1 BILTABAIOTH 330BHI
(BUIIIEPO3TAlIOBAHUX ~ CUCTEM) 1, BOJHOYAC, HE  MOXKHA
PO3UJIEHOBYBATH ii 0€3 ypaxyBaHHs THIY B3a€EMO3B'S3KY MIAMEPEK
f €JIEMEHTIB HUKYOTO MOPSKY.

EMepKeHTHICTh — 3aKOHOMIPHICTh, IO MOJSATAae B MPOABI
CUCTEMOK) IHTETPOBAHOI PUCH — IUIICHOCTI, sIKA HE MPUTaMaHHA
OKpeMuM ii enemeHTaM. Tak, HaNpUKIIA[, y MEPEXKl MU MOKEMO
BUOKPEMHTH TaKi (PYHKIIOHAJBHO BaXKJIMBI i BIJIHOCHO HE3AJIC)KHI
MIJCUCTEMH, SIK CHCTEMA MEPEKEBUX 3aCTOCOBAHb, TPAHCIOPTHA
CUCTEMA, CHUCTEMA KEPYBaHHA Mepexkero Ta iH. JKoaHy 3 mux
CUCTEM HE MOKHA OTOTOKHWUTH 3 MEPEKEIO 3B'SI3KYy B LIJIOMY, 1
TIJIbKK iX B3a€MO3B'A30K B1AOOpaXae 1€ MOHATTS. 3 1HIIOTO OOKY,
PO3IIAJAI0YM Ta BUBYAKOYM CTPYKTYPH OKPEMHX IMIJICUCTEM, MU
NOrMOII0EMO CBOE YSBIIEHHS MPO CHCTEMY.

CHucTeMHMI MiaxiJ, CACTEMHMI aHaji3, K HayKOBI METOJHU
M3HAHHA, 3acHOBaHI Ha METOIOJIOTTYHUX MIPUHIIATIAX
CUCTEMOJIOri, mepeadavaroTh, Hacammepen, yCeOIuHWH PO3riisin
CKJIQJHOI CHCTEMHM B 0ararboX acmekrax. s KOXKHOIO aclekTy
0 yBaru Oe€peThCs Trpyna HAWOIIbII TUIOBUX EJIEMEHTIB 1
BHA3HAYAETHCS PI3HOBUJ 3B'I3KIB MI?K HUMHU, SIKI CTBOPIOIOTh MEBHY,
OKPEMY CTPYKTYPY CUCTEMMU.

[Tpouec moOynoBU sy OKPEMHUX CTPYKTYP CHCTEMH MA€
HAa3BYy «CTPYKTYPH3ALUS».

OTpuMaHi B pe3yibTari CTPYKTypH3aLli OKPEMI CTPYKTypH
CUCTEMHM B3a€EMOMNOB'sA3aHI MK cobor. I[{o6 BigoOpazutu
MIKCTPYKTYPH1 3B'SI3KH, 130JbOBAaHI CTPYKTYPH PO3TAIIOBYIOTH Y
NEBHOMY TOPANKY, HANpUKIaA, 1epapXiyHOMY, J€ lepapXis
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B110YIOBYETHCS BIAMOBIHO /10 MPIOPUTETY ACMEKTIB AOCHIPKCHHS
CUCTEMH.

CTpykTypu3allis CKJIagHOi CUCTEMHM HE  MIJAETHCA
¢opmamizamii Ta € TBOPYAM MPOLECOM, TOMY ii HacTo
OTOTOKHIOKOTH 3 HAMJABHIMIMM MUCTELTBOM MPOCKTYBaHHSA W
OyAIBHULITBA — APXITEKTYPOIO.

OTmxe, apxiTeKTypa — L€ Oaeamopieuesuii onuc cucmemu,
OMPUMAHUTL WLTIAXOM CINPYKMYPU3AYIL.

VsaBneHHs nmpo OyA0By Ta (PyHKIIOHYBAHHS MEPEXI 3B'A3KY,
AK CKJIQAHOT CUCTEMH, TaKOXXK MOXe Oyt C(OpMOBAHO B
pe3ynbTari (OpMyBaHHS Ta JOCHIKEHHS ii apxiTektypu. [lpu
bOMY JOLIJTBHUM € PO3IJIS TAKUX BIAOKPEMIIEHUX CTPYKTYP:

* monojociunoi, SKa BU3HAYAE PO3TALIYBAHHS IyHKTIB
MEPEKI Ta JIHIN 3B'S3KY;

* opeanizayiiinol, gKa BU3HA4Yac TUIl, NMPU3HAYCHHSA, CTaTyC
€JICMCHTIB MEPEXI 3aJECKHO Bl BUKOHYBAaHMX HUMH
(dyHKITIH;

* J102iynoi, KA OmMcye poOOTy MEPEkKI Ha PIBHI B3aeMOJIi
MEpEXKEBUX (PYHKI[ Ta NMpaBWJl BCTAHOBJIECHHS 3B'SI3KY MIXK
KIHIIEBUMH CUCTEMAaMH, B3a€MOIIIOUYNMH yepes
TEJIEKOMYHIKALIHHY MEPEXKY;

* Qizuunoi, sika BlAOOpakae (Pi3uvHI MPUCTPOI Ta MPOrPaMHI
3ac00M, B KOTPUX PEaN30BaHO (PYHKIIIOHAJbHI €IEMEHTH
MEpEXi, PI3UUHI CEPEAOBHIIA IEPEAABAHHS CUTHAITIB.

KokHa 3 KOHKPETHMX CTPYKTYp MOXE OyTH BIANOBIJHO
3MOJENIbOBaHA. MOJIENb T03BOJISE BIAOOPAZUTH HAUOINbUL 6ANCIUG]
KOMROHEeHmMU ma 36'513ku 00'ckma, 1 HE BPAXOBYBAaTH HECYTTEBI,
BIIITOBIAHO OO METH JOCIIKEHHS, JETAJIl.
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CYKYNHIiCTb Taknx mopeneit 6yaemMo Has3mBaTy CUCTEMHUM
OMmncom MepexkeBoT apxiTekTypu (aws. puc. 3.1).

TononoriyHi
Mogeni

PucyHok 3.1. CUCTEMHUI ONNC MEPEXEBOT apXiTEKTYPU

Huxue  po3rnsparoThCs  fesKi  y3arasibHeHi  Moaeni
CUCTEMHOTO ONWCY MEPEXEeBOT apXiTeKTypu, $Ki  A03BONSHOTH
3’ACyBaTM 3ara/ibHi MPUHLUMNX NOGY0BN MEPEX.

3.2. Mogeni TononoriyHo T CTPYKTYpu

Ha piBHi Haibifibll Yy3araslbHEHOrO YABMEHHSA, Oy/ab-AKa
MepeXka CKafaeTbCs 3 CYKYMNHOCTI NYHKTIB | 3'€4HYHOUMX TX NiHINR,
B3aEMHE PO3TallyBaHHS SKMUX XapaKTepu3ye 3B'A3HICTb Mepexi Ta
3[aTHICTb 3abesnedvysBaTyt IH(OPMALINHUA OOMIH MK PI3HUMMU
agpecatamu. Taka BiJOKpem/sieHa CTPYKTypa Mepexi Mae HasBy
«TOMONOTifA».

PO3pi3HAOTL  TOMOMOTIT  (PI3NYHKUX 3B'A3KIB 1 IOTIYHUX
3B H3KiB.
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Tononorisa isnYHNX 3B'A3KiB

Tononorig Qisn4yHNX 3B’A3KIB BifoOpaXKae CxeMy 3'eiHaHb
efIeMEHTIB MepeXxi.

[ns focnifmkKeHHs TONOMOTiYHMX OCO6/IMBOCTE Mepexi i
3pY4HO 300paXKyBaTh y BUINALI TOYOK i 3'€fHYOUMX iX ayr. Taka
reomMeTpuyHa irypa mae Hasy rpad. Touku B rpadi HasvBalTb
BepLUMHaMK, a Oyru, AKWO He BPaxOBYETLCA X CMPSMOBAHICTb, -
pebpamu. Mpat € MOAENTHO TOMOJOTIYHOT CTPYKTYPU MepeXxi.

Bubip TOnonorii - uUe 3aBfaHHsA, BUPILLEHHA SAKOro €
MepLioYveproBM npu nobyaosi Mepexi. BiH 34IMCHIOETbCA 3
ypaxyBaHHAM TaKUX BWUMOr, AK EKOHOMIYHICTb | HafiHICTb
3B'A3KY.

3agava BMOGOpYy TOMOMOriT MepeXi BUPILLYETHCA MOPIBHAHO
HeCKnafHo, SAKWO BiAOMMUM € Habip TWNOBMX TOMOMOTIiA
(MpMITKBIB), AKI MOXHa BMKOPUCTOBYBATU K OKPEMO, TaK i B
KOMOiHaLT.

PO3rnsHemMo psf TakMx TUMNOBMX TOMOJMOriA (Ha3BeMo X
6a30B1MM) Ta 0XapaKTePU3YEMO X OCOBIMBOCTI.

Tononoria «To4yka - TOYKa» € Hanbifbll MNpPoCTUM
NpuKnagom 6a30BOT TOMOMOrIT i yABNAE COOOKD CErMeHT Mepexi,
AKWI 3B'A3YE (DI3MYHO i NOTiYHO ABa NyHKTU (puc. 3.2).

o Y 0 HagiiHicTb
. 3B'A3KY B TaKoMy

--------- OCHOBHMUIA 3B'A30K .
............ pe3epBHWIi 3B'A30K CErMeHTI MOXKe

OyTn nigBuLleHa 3a
PaxyHOK [ONyYeHHS
PE3epBHOrO  3B'A3KY,  AKMA  3abe3neyye  CTOBILCOTKOBE
pe3epByBaHHSA, fIKe Ha3MBalTb 3axuctom Tuny 1 + 1 Y pasi

PucyHok 3.2. Tonosnorisa "Toyka - Toyka"
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BUXO4Y 3 Nafly OCHOBHOIO 3B'A3KY MepeXa aBTOMaTU4YHO
nig’eqHYETbCA [0 pe3epBHOro. HessaxarouuM Ha BCHO MPOCTOTY,
came U 6a3oBa TOMOJOriA Hanbifbll LUMPOKO BUKOPUCTOBYETHLCH
npu nepefadi Be/IMKMX NOTOKIB IHOpMALii BUCOKOLLBUAKICHUMN
MariCTpalbHUMN  KaHajiaMu,  Hanpuknag, TPaHCOKeaHCbKUMU
NigBOAHUMW Kabensmu, aKi 06C1yroBytoTh LMGPOBUA TeNeOHHWIA
Tpaik. BOHa TakoXX BMKOPWUCTOBYETLCA AK CKNafoBa 4YacTUHA
pagianbHO-KinbLUesol Tononorii (y AkocTi pagiycis). Tonosoris
«TOYKA-TOYKa» 3 pe3epByBaHHAM TUNy 1+1 MOXe po3rnsgartuca Ak
BapiaHT TOMOJONiT «KifibLe» (AMB. HUXYE).

[epeBornogibHa TOMONOriA MOXe MaTu pPi3Hi  BapiaHTu
(puc. 3.3).

PucyHok 3.3. JepesonogibHa Tonosnoris:
a - flepeso, 0 - 3ipKa, B - flaHuor

OCO6/MBICTIO CErMeHTY Mepexi, WO Mae [epeBorofibHy
TOMoNOrito, Oydb-AKOro 3 rnepenivyeHNX BapiaHTIB, € Te, LWO
3B'A3HICTb M MYHKTIB Ha PiBHI (Pi3VYHOT TOMOJOTIT TYT LOCATAETLCA
yucnom pebep A = n-1, WO 3abesneyye BUCOKY E€KOHOMIYHICTb
Takol Mepexi. Ha noriyHoMmy piBHI, KifIbKICTb 3B'A3HUX LUNAXIB
nepefaBaHHA iH(OpPMaLii MDK KOXXHOK Mapor MYHKTIB Y TakoMy
CerMeHTI 3aBXAM [LOpiBHIOE K=1. 3 TOYKW 30py HagiAHOCTI, Ue
AOCUTb HU3bKWIA MOKa3HWK. [MiABULEHHA Haf4iAHOCTI B TakKuX
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MepeXkax [0CAraeTbCs BBEAEHHAM pe3epBHUX 3B'A3KIB (Hanpuknag,
3axucty tuny 1+1).

[epeBonofi6bHa TOMOMOris 3aCTOCOBYETLCA B JIOKa/IbHUX
MepeXkax, Mepexkax aboOHEeHTCbKOro AocTyny.

Tononoris «kinbue» (puc. 3.4) xapakTepusye Mepexy, B
SKIA [0 KOXHOro MyHKTY npueaHaHo fAgi (i Tifbku ABi) NiHil.
Kinbuesa TOMOMOrA LUMPOKO BUKOPUCTOBYETLCA B JIOK&/IbHUX
MepeXkax, Yy CermMeHTax MDKBY3/10BMX 3'€fiHaHb TepuTOpiaibHUX
MepeXx, a TakoX Yy Mepexax abOHeHTCbKOro Aoctymny,
opraHi3oBaHuX Ha 6a3i BO/IOKOHHO-OMTUYHOIO Kabesto.

Uncno pebep rpada, fke Bigobpaxkae (isvyHy TOMOSOrito,
[OPIBHIOE KINIbKOCTI BepwnH: A= n |1 BKa3ye Ha MOPIBHAHO
He3HauHi BUTPaTK Ha Mepexy.

PucyHok 3.4. Tononoris PucyHok 3.5. Tonosnoris PucyHok 3.6. T0OBHO3B'A3Ha
“Kinbue" “noAgiiiHe KinbLe' TOMonoris

Ha noriyHoMy piBHI MiXXK KOXHOK Mapor0 MYHKTIB MOXHa
OpraHi3oByBaTl K=2 HE3a/IeXKHUX 3B'A3HMX LWNAXN (NpsMUA Ta
a/lbTepHaTMBHMIA), LLO 3a6e3nedye NiABULLEHHSA HafiNnHOCTI 3B'A3KY
B TAKOMY CEermMeHTi, 0CO6/IMBO MpWY BUKOPUCTaHHI pe3epByBaHHS
Tuny 1+1, Tak 3BaHOr0 «MoABiHOro Kinbusa» (puc. 3.5). MopagiiiHe
KifibLle YTBOPKETHCA  (I3MUYHMMM  3'€HAHHAMM MDK  Mapamu
MYHKTIB, NpY AKUX iH(OpPMaLiiHWIA NOTIK HanpaBNsAETbCA B ABOX
NPOTUNEXHUX HanpaMkax (CXigHoMy Ta 3axigHOMy), NpUyoMy
OAVH Harnpsam BWKOPUCTOBYETLCA AK OCHOBHWUMW, [pYruin - $K
pe3epBHUIA.
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[MoBHO3B'A3Ha Tononoris (puc. 3.6) 3abesnevye isnyHe Ta
NOriyHe 3'€4HAHHA MYHKTIB 32 NMPUHLMUMNOM «KOXEH 3 KOXHUM».
"pady, AKMiA BKNKOYAE N BepLUMH, MicTUTb A = n(n-1)/2 pebep, Lo
BMN/IMBAE Ha BWCOKY BapTiCTb Mepexi. KifbKICTb He3anexHux
3B'A3HUX LUAAXIB MIXK KOXHOK Maporo MYHKTIB Yy TAKOMY CErMeHTI
Mepexxi fopiBHIOE K = n-1. NOBHO3B'A3Ha TONOMOriA Ha IOrYHOMY
PiBHI 3a6e3neyye MaKCMMaslbHy HafilHICTb 3B'A3KY 3aBAAKU
MOX/IMBOCTI OpraHi3oBYyBaTV Be/IMKY Ki/IbKiCTb OOXIAHUX LUNAXIB.
Taka TOMnosnorigs nputamMaHHa TepuTopia/ibBHUM MepexaMm npu
(hopMyBaHHI CermMeHTiB 0a30BMX | OMOPHMX (MaricTpasibHMX)
MepeX. MakcManibHOT HafiiHOCTI 3B'A3KY B CErMeHTI MOXXHa
LOCArTY, BUKOPUCTOBYHOUM Ha  OOXIAHWX  HanpsMKax
a/lbTepPHaTMBHI CepefoBuLLLA MOLUMPEHHA CUrHaniB (Hampuknag,
BO/IOKOHHO-ONTUYHWIA Kabesb i pagiopenieitHa niHis).

KomipkoBa tonosoria (puc. 3.7). KoXeH MyHKT CerMeHTa
Mae 0e3rnocepefHiin 3B'A30K i3 HEBENIMKOK KifNbKICTHO MYHKTIB,
Hab6IKUNX 3a BiACTaHHIO.

[Mpwn BENUKIW KiNbKOCTI BEPLUNH Ymcno pedep A ~rn/2, ger -
KifIbKiCTb  pebep, IHUMAEHTHUX KOXHIA BeplumHi. KoMmipKoBi
CerMeHTM MarTb BUCOKY HAAIMHICTb 3B'A3KY MPU  MEHLUIN
KifIbKOCTI pebep Y NOPiBHAHHI 3 MOBHO3B’A3HUM CErMEHTOM.

PucyHok 3.7. KomipyacTti Tonosnorii
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BuvKopucTaHHS MOBHO3B’A3HOT Ta KOMIPKOBOI TOMOJOTiA €
[JOUINMBHAM NALIe B CerMeHTax i3 BMCOKOK KOHLEHTpaLieto
Tpaiky, TOMy WO X peaniayia nos'A3aHa 3i 3HAYHMMM
BUTpaTaMu.

CknagHi (3miwani) Tonosorii. PeanbHi Mepexi 4acTo
MaloTb  CK/MadHi  Tonosorii, wWo € pPo3WMpPeHHsSMU Ta/abo
KOMOiHauissMm  6a30BMX  (i3nyHMX Tononorik  (puc. 3.8). 3a
PaxyHOK  BUMKOPWUCTaHHA  CKMagHUX  TOMOJMOrid  BAAETLCA
3abe3neyyBat¥ BMMOIM [0 PO3LIMPIOBAHOCTI Ta MacwTab-
6oBaHOCTI MepeX (Ui NMUTaHHA PO3rna4atTbes B po3gini 5).

PucyHok 3.8. CknafiHa MepeXxeBa Tornosoris
Tononoris NoriYHuX 38'A3KiIB

Tononorig NOriYHMX 3B’A3KIB Aa€ YABMEHHA MPO LUNAXM
nepemilleHHs iH(opMauiiHMX MOoBILOMNEHb Y MepeXi Bif [LKeper
[0 OfepXyBadiB BIiAMOBIAHO [0 aApecHOl iHgopMauii. 3B'A3aHi
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HUIAXW MOXKYTh OYTM BH3HAYEHI JIMIIE B 3B'S3HAX (DI3HUHUX
TOMOJNOTIAX (METOAM 3HAXOMKEHHS 3B'A3YIOUMX LUIAXIB 13
YPaxyBaHHSM PI3HUX KPUTEPIIB POIISAAAOTHCS B I1. 6.4).

[l 36’azyouum uisaxom po3yMIFOTh MOCIIIOBHICTh JiHIH 1
BY3JIOBHX MYHKTIB, 4€pe3 AKI MPOXOAWTh MAPUIPYT MEPEHECCHHS
1H(popMari B MEPEXKI.

Mapwpym, y CBOKO 4EPry, BKa3y€e Ha CHPSAMOBAHICTh LUIAXY
(TPAEKTOPIO NEPEHECEHHS 1H(OPMALIIT TTO MEPEXKI).

CykynHicTh  TOTOKIB  1HQoOpmamii  (cimyxk00BOi  Ta
NPU3HAYCHOI U1 KOPUCTYyBava), Kl NEPEMIIIAIOTHCS B MEPEXI 3a
NEBHUMU MapUIPyTaMH Ta HABAHTAXYIOTb MEPEKY MPOTATOM
NIEBHOTO 1HTEPBAJIY 4acy, HA3UBAETHCS MepeKkeBUM Tpadikom.

TakuM YWUHOM, TOHOJIOTIS JIOTTYHUX 3B'SI3KIB € aJeKBATHOIO
nIIaHy pO3N00iLy NOMOKIE Mepexceso20 mpapixy.

V3araapbHEHO IVIAHOM PO3MNOAIJIEHHSI MOTOKIB Yy Mepe:xi
HA3MBAIOTh CYNEPNO3MLIKD (HAKIAJaHHA) MapLIPYyTIB Nepenadi
1H(opMaLii, BUBHAYEHUX Y MEPEXKI Ui KOXKHOI Maph JKEPENo-
OJIEpXKyBad.

EneMeHTaMu Moaeni JIOTIYHOI TOMOJIOTI € Jjioeiuni 8y3iu Ta
mMapupymu, AKI ix NOEOHYIOMb.

JloriunmmMn  By3Jamu, a00 Jandi CKOPOYEHO BY3JIaMH
(Nodes) wmepexci Ha pisHi  mononocii  J02IYHUX — 36A3KI6
Ha3usaromucst  0yOv-ski  (hizuuni  npucmpoi, [AKuM NpusHadeHi
aopecti ioenmugixamopi.

By3on moxe OyTm KOMI'IOTEpOM (poOOUOI0 CTaHUier abo
CEPBEPOM), KOMYHIKALIHHUM MPUCTPOEM, MEPEKEBUM MTPUHTEPOM
— OyAb-IKMM TNPUCTPOEM 3 .mepedcesum  inmepgeiicom
(BCcTaHOBJICHOKO MepexkeBoro 1uaror (Network Interface Card,
NIC)).
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By3on, y skoMmy He mnependayeHO BUKOHAHHA (YHKIN
BY3JIOBHX IMYHKTIB (KOHLIEHTPALli, MyJIbTHIJIEKCYBAHHS, KOMYTaLii
a00 MapuIpyTH3allii), HA3UBAETHCSA XOCHOM.

Xocr (Host) — 1me By30J, SIKMil € KIHIEBOK CHCTEMO)
MEPEKI 1 HE MOXKE BUKOHYBATH (DYHKIII TPAH3UTHOTO BY3JIOBOTO
NYHKTY. J[J11 yTOUHEHHS caMe [bOTO ACTIEKTY Jajl Y TEKCTI 3aMiCTh
TEPMiHA «BY30J1» BUKOPUCTOBYBATUMETHCSA TEPMIH «XOCT».

[NIPUMITKA. Jlo Bimoma, TEpPMIH <«XOCT»  IIHPOKO
BUKOPHCTOBY€ETHCS B IHTEpHETI. Y CI KOMI'FOTEPH 3 YHIKaIbHUMH
IP-anpecaMu Ta AOMEHHMMM IMEHaMH, $AKI MPU3HAYEHO JJId
BHKOHAHHS MPOrpaM KOPUCTYBayiB Ta MiA €AHAHO O TNIOOATBHOT
MEPEXKI1, TPATUIIIHHO HA3UBAIOTHCS XOCTAMH.

AjpecHi igeHTH(]IKATOPH MIIPO3AUISIOTECA HaA aopecu
8y311i6 1 mepeorcesi aopecu.

Ajpecu BY3JiB MarOTh Ha3By — JIOKAJbHI YW amaparHi
anpecu. CloBO «JIOKaJIbHUI» O3HA4Ya€ «TOHM, MO0 € B MeEXKax
KOHKPETHOTO CETMEHTY».

VY JOKaJIbHUX CErMEHTax JIOKAJIbHI aIpecH IIe HA3WBAKOTh
¢isuyHUMH  aagpecamMu, aapecaMH TOYKH JOCTYImy /0
cepenoBuma (Medium Access Control, MAC). lle yHIKaJIbHI
YUCJIOBl 3HAYECHHS, SIKI MOKYTh BCTAHOBJIOBATUCA SIK MMPOTPAMHO,
Tak 1 amapatHo. Hampukiajn, yHIKaJbHI aJApeCcH Ha MEPEKEBUX
iHTepdeiichnx  mnatax  Ethernet  BCTaHOBIEHO  KOMMaHi€rO-
BAUpOoOHUKOM, a aapecu miar Token Ring 1 ARCnet — 3a
JOMOMOT OO CIIEUIATbHUX MEPEMUUYOK 200 MEPEMHUKAYIB.

Y TepuTOpiaJIbHUX CETMEHTax JIOKaJIbHI PO3IMUPCHHS
1IEHTH(IKYIOTh MEPEXKEBl 1HTEP(PEHCH B3aEMOIIOUMX BCEPEAMHI
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HUX BY31B Ta (DOPMYIOTHCS BIAMOBIIHO JO CXEMH ajpecarlli,
nepeadayeHol BUKOPHUCTOBYBAHOK) TEJIEKOMYHIKAII THOKO
texnooriero (X.25, ATM, Frame Relay).

MepeskeBa aapeca — 1€ JIOTIYHA apeca, KA TPUCBOKETHCS
afMiHICTpall€ro (CneniaibHUM MI)KHAPOJIHUM OPraHoM) 1 BU3HAYae
CETMEHT TpueAHAHHS npucTporo. [loBHAa MepexeBa anapeca
CKJIQJA€ThCA 31 CHOUIBHOTO JUIA BCIX BY3JIIB HOMEpPA MEpExi W
YHIKaJIbHOTO B L1 MEPEKI HOMEPA BY3JIa.

B iHdopmamiiiniii Mepexi (AK JOriyHii  HanOyaO0Bi)
3aCTOCOBYIOTHCSA TaKOX 1ACHTH(]IKATOPH (AAPECH) MPUKIATHUX
MPOIIECIB, Kl B3aEMOAIIOTH YEPE3 MEPEIKY (A€ B TaHOMY BHIAJKY
BOHM HE PO3MIANAKTHCA, OCKIUIBKM NPOUECH HE € (PI3MUYHUMHU
OPUCTPOSIMM). MOJAEHSIMU TOTONOTTH JIONYHUX 3B'SI3KIB TPUAHATO
BBAJKATH:

* JIOTIYHY LIWHY;
* JIOTIYHE KUIBIIC;
* KOMYTOBaHY TOIOJIOTIIO.

[TpuHiun moOymoBM Ti€i YW 1HIIOT MOJEI TOMOJIOTTYHHX
3B'SI3KIB IPYHTY€ThCA HA BMOOpI MeEXaHi3My, SKWH 3abe3neuye
3B'SI3HICTh BY3JiB (1I€ MUTAHHS PO3TIIAJAETHCSA B PO3ALTL J).

V3arajabHIOIOUH, BapTO 3a3HAYUTH, 110 TOMOJIOTIS JIOTITYHUX
3B'SI3KiB MOJKE 301raTucs 3 TOMONOTIE0 (I3MYHUX 3B'I3KIB Y MEPEKI
a00 BIAPI3HATHCA. binblie TOro, Ha OCHOBI OJHIEI W Tiel X
TONOJOrli (PI3MYHUX 3B'SI3KIB MOXHA MOOYAyBaTH Pi3HI TOMONOTI]
JIOTIYHHMX 3B'SI3KIB, BUKOPMCTOBYKOUM BIANOBIJAHE KOMYHIKALiiiHE
(MepexeBe) 00JaAHAHHS.
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3.3. MopeJii oprasizauiiiHoOY CTPYKTYpH Mepexi

OpranizaniiiHa CTPYKTypa MepexKi 3B'SI3KYy BH3Hayae
poJivoge  npusHadenHs W cmamyc MEPEKEBHX ECIEMEHTIB Ta
YTBOPEHUX HHUMH CTPYKTYPHMX KOMIIOHECHTIB 3aJI€KHO  BIJ
NOCTABJIEHOTO 3aBJAHHA Ta 3aiMaHOrO Micus B Mepexi. Ponbose
NPU3HAYCHHA XAapPaKTEpU3y€, YMOBHO KaXy4dH, «IIpaBa Ta
00OB'SI3KM» €JIEMEHTIB a00 BUAIIEHUX CTPYKTYPHUX (PparMeHTiB
MEPEXKI MiJ Yac peanizanli NOKJIaJeHUX HA HUX (PYHKIIOHAJTBHUX
3aBJaHb, a CTATyC — PIBEHb iX 3HAYUMOCTI BIAMOBIAHO [0
1€papX14HOT MPUHAJICIKHOCTI.

Opranizaniiny CTPYKTYPY MEpeXi MOXHA TOPIBHATH,
HalpukKiaja, 13 MOACIUIO  QJAMIHICTPATHBHOTO  yCTPOIO
nianpueMcTBa. Taka MOAENb  y3arajlbHEHO CKJIQNA€ThCs 3
aJAMIHICTpali Ta BUPOOHUUYMX MIAPO3ALNIB PI3HOTO MPU3HAYCHHS.
YV Mexax i€l CTPYKTypM BHW3HAY€HO mocaau W yHKii
CHiBPOOITHUKIB, $IKI O€pyTh y4acThb y BHPOOHMYOMY MPOLEC,
1€papXil0  @JAMIHICTPATUBHOIO  yMNPABIIHHA Ta  NPUHLMIA
CTPYKTypH3auii miANMpUEMCTBA (HAsBHICTh pOOOYMX TPy, BIALIIB,
¢imit Ta 1H.). KpiM TOro BaXJIMBAMH YMHHHKAMHU € BUPOOHHMYI
3aBJaHHS, SIKI BUPIIIYIOTHCS KOKHUM MIJAPO3/IJIOM, a TAKOXK HOro
Macmrao.

Enemenmu mooeni opzanizauitiHoi cmpykmypu

[lyHkT!H Ta JiHIl 3B’S3Ky MEPEAYCIM PO3MISAATHCA SIK
€JIEMECHTH MOJENI OpraHi3amiiHoi cTpykTypu wmepexi. OnHak
0co0JIMBa yBara 30Cepe/LKYEThCS HE HA X PO3MILLIEHH] B MPOCTOPI,
a Ha TOMYy, fK BHMKOHYBaHI HUMM (PYHKLIOHAJbHI 3aBJAHHS
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BIUIMBAIOTh HAa POJIbOBE NPU3HAYEHHS Ta CTaTyC, SKMX BOHHU
Ha0yBarOTh B paMKax MOJEI OpraHi3aifHOi CTPYKTYPH MEPEXKI.

[TyHKTH MEpPEKI TAPO3AUISIFOTHCS HA KiHYesi 1 8Y371086i.

Kinnesi nynktn (KII) (Endpoints) — 11¢ mMyHKTH, B SIKHX
PO3MILICHO TEepMiHAIbHE OOJIAJHAHHS KOPUCTYBAylB 1 KIHIIEBI
CUCTEMHM MEpEXI (CEPBEPH, Ha SKHX 30CEPEIKEHO 1H(OpMAaLiiiHI
pecypcu M 3aCTOCOBaHHS, y TOMY YHCJ 3aCTOCOBAHHS CHCTEMH
KEPYBaHHsI MEPEKEIO).

[lyHKTH, TOpHU3HAYEH] [ PO3MIMICHHA TEPMIHAIBHOTO
o0naZHaHHsI KOPUCTYBAyiB, sKe 3a0e3nedye JOCTyN B MEPEKY,
(YHKIIOHYIOTH Yy poni a0oHeHTchbKuX NMyHKTIB (AIl). [lyHkTH, y
AKMX  30CEPEKEHO  1H(OpPMALiiHI  PECYpCH, HA3MBAKOTHCS
iHpopmaniiinuvu uenrpamu (IL1), a MyHKTH CUCTEMU KEPYyBaHHA
BIJINOBITHO — HeHTpamu KepyBaHHs (L[K).

Y  KIHIEBMX MyHKTax TEJICKOMYHIKalliiHa  Mepexka
NPEACTABIICHA TPUCTPOEM MepexeBoro 3akiHdeHHsi (Network
Termination Unit, NTU), abo npocTto MepeskeBUM 3aKiHYEHHSIM
(Network Termination, NT), ske B opraHizauiifHiii CTPyKTypi
Ha0yBae CTaTyCcy moOuKu NPUCYMHOCMI  MeNeKOMYHIKaYiiiHOol
mepexci. TlpuknaaoM 1bOro € 3BWYaiiHa TeneOHHA PO3ETKA,
1H(opMaLiiiHa pO3ETKAa 3 TEJICKOMYHIKAIHHUM PO3'€MOM  JUIs
11’ €TaHHS] KOMIT'TOTEPA.

ByssoBuii myHkT (Node Points) — me myHKT Mepexi, B
SAKOMY CXOJSIThCS JIB1 1 OLJIBIIE JTIHIH 3B'SI3KY.

Y By310BOMY MYHKTI 3a3BUYall  PO3MILLYETHCA
KOMYHIKaIlliHE (MepekeBe) OOJIagHaHHS, 32 JOMOMOTOK SKOTO
MOXYThb BHUKOHYBAaTbCSl Taki (YHKLII, SK KoHyenumpayis,
MYTbMUNIEKCYBAHHS, KOMYMAYis T4 MApULpymusayisi.
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Konuenrpauia (Concentration) mnependadae MOETHAHHS
JEKITTBKOX HEBEJMKUX 3a MOTYKHICTIO BXIJHWX 1H(MOpMAaIiiHUX
MOTOKIB 3 METOK) OTPUMAHHS OUIbII TMOTY>KHOTO BUXIJTHOTO
noToKy. DyHKIS MOXke OyTH Peai3oBaHa B CHEM1aTi30BaAHOMY
OPUCTPOi HA OCHOBI CTATUCTHYHOTO YILIUIBHEHHS (ACMHXPOHHE
MYJIbTUIUIEKCYBaHHs). CiiJ 3ayBaKUTH, 110 B KOHLEHTPATOPI JUIs
JOKAJIbHAX MEPEX, SKHA Mae Ha3By «xab», A (QyHKLIsA
BUKOHY€THCS JOCUTh YMOBHO. [10BiAOMIICHHS, SIKE HAAXOAWTH Ha
OJIMH 3 BXOJIIB Xa0a, MePEAAEThCs OJTHOYACHO HA BCl BUXOJIH.

Posnogisienns  (Distribution) — ¢yHKIis, TPOTUIEKHA
KOHUEHTpawli, TOOTO BIATAIY>KEHHA BiJl KOHUEHTPOBAHOTO
BXIAHOTO 1H(OPMALIAHOTO TOTOKY MAJIMX 3a TMOTY>KHICTIO
BUXIJTHAX TOTOKIB 1 PpO3MOALI iX MDK BHUXOJAaMu. OyHKIA
peaTi3y€eThCs B IPUCTPOAX, SIKI HA3UBAKOTBCA 8i02ALYHCYEAUi.

MyJ1bTHIIEKCYBAHHS (Multiplexing) 3a0e3neuye
MOJIMBICTh TEPENaul JIEKUIBKOX MMOTOKIB 1H(OpMAIli OJIHIE
JIHIEKD, IO 3AIACHIOETHCS 3aKPIUICHHSAM 33 KOXXHUM 13 HUX
(PIKCOBAHOT YACTHHM PECYPCY JIHIi (CMYyrH MPOIMyCKaHHs abo 4yacy
3alHATTA). DIKCOBaHWI pO3MOMAIT pecypey JHII 3aIHAIIAETHCS
HE3MIHHMM HAaBITh Yy MEPIOAM BIACYTHOCTI 1H(opmanii, TOOTO
(yHKII KOHUEHTpaWli HE chpanboBye. 3BOpPOTHA (QYHKIIA —
oemynvmuniexcysanis. Peamzanis B KOMyHIKalliHUX MPUCTPOSAX
(MyJIbTHIIEKCOPAX)  (PYHKWIi  MYJIbTHIUICKCYBAHHS  3aBXKIU
NOETHY€THCA 3 IEMYJIBTUILICKCYBAHHSM.

Komyrauis (Switching) € mponecom BCTAHOBJICHHS 3B’ 3Ky
MK BXOJAMU Ta BUXOJAMHM KOMYTAI[IHHOTNO MPUCTPOIO HA OCHOBI
aHami3dy anapecHoi 1HQopMmali TOBIJOMIICHb 1 BUKOPUCTAHHS
iH(opmauii BiANOBiAHMX Tabmuupe KomyTamii. KomyTtamis moxe
OyTH OTNEPATHBHOK (HA 4Yac Mepeaadi OJHOrO MOBIJOMIJICHHS) Ta
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JOBFOTPUBAJIOKD, AKa 3IIHCHIOETHCS LIISIXOM KPOCYBAHHS JIiHIM,
AK1 CXOJATHCA y BY3JIOBOMY MYHKTI.

Mapmpyrusanis (Routing) — 1€ NO€IHaHHA MPOLEAYP
NOIIYKY 3B'S3HUX UUIAXIB (MapUIpyTiB) MIX BY3JJaMU MEPEKI 3
METOK (hOpMyBaHHsI TaOJNHIb MapLIPyTH3alli Ta BCTAHOBJICHHS
3B'SI3KYy MIK BXOJAMH Ta BUXOJAMHU MPUCTPOIO HA OCHOBI aApPECHOT
1H(opMaLii MOBIIOMIIEHs Ta 3 YpaXyBaHHSAM BMOOPY HaMKpamioro
(3a OOpaHUM KPHUTEPIEM) MAPLIPYTY MPOXOKEHHS MOBIIOMIICHHS
MEPEKEIO.

VY KOMyHIKaliifHOMY NPUCTPOi MOke OyTH peali3oBaHa OJHA
3 mepepaxoBaHux (YHKIIH, caMe TOAl UEH MPUCTPiil BiAMOBIIHO
HA3UBAETHCA a00 KOHIICHTPATOPOM, a00 MYJIbTHUIUIEKCOPOM, a0o
KOMYTaTopoM, ab0 MapmpyTHU3aTOPOM Ta 1H. MOKIMBUM € TaKOXK
CYMIIIEHHS JACKUIBKOX (YHKWIH B OJHOMY TPHCTPOi SIK,
HapHKJIal, y MapmpyTusyrouomy komyrtatopi, ATC.

[TopsiAoK BITHOCEHH MIXK €JIEMEHTaMM (iX cTaryc) B MoJenl
OpraHi3aliiiHoi CTPYKTYpPH BW3HAYAETHCS PIBHAMH 1X iepapxii
(puc. 3.9).

Haitnnxunii piBens 3aiimarote AlL Ctaryc By3J0BUX IyHKTIB
BU3HAYAETHCS BIANOBITHO PIBHEM QOCmYNY, pO3N00iLy Ta sopd.

All 3a3Bnyail mia’€qHYIOTBCS A0 BY3JIOBMX NYHKTIB PiBHS
noctyny. TakuM 4YUHOM JUIS HUX PEANNi3yeThCS MPABO JOCTYINY B
Mepexy (10 ii pecypciB).

[Ipr3Ha4YeHHs Ta CTATYC BY3JIOBUX MYHKTIB PIBHSA PO3MOALITY
BHA3HAYAETHCS 3a0e3NeUeHHAM 1HpopmMatiitHoro oominy mix All,
i1’ €JHAHUMK [0 PI3HUX BY3JIOBUX NYHKTIB PIBHA JOCTYIY.
3anexHo BiJ cnoco0y CTPYKTypH3alli Mepexl, PiBEHb PO3NOILITY
MaTUME JEKUIbKa MAPiIBHIB. By370BI MYHKTH BCIX MiAPIBHIB
pPO3MOAUTY BUKOHYIOTh (PYHKLIFO KOHLEHTpawii Tpadiky vy
BHCX1JIHAX HaMpsiMax 1 PyHKILIO pO3NOAITY — Y HU3X1IHUX.
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PucyHok 3.9. ¥Y3ara/lbHeHa cxema opraHisauiinHoi CTPYKTypy Mepexi

Y BY3M0BMX MNyHKTax PiBHA fgpa iH(opMaLiiHi MOTOKM
[0CAraloTb MakCUMa/ibHOT KOHLEHTpaLIT Ta nepepo3nofinsatoTbes
MK yCiMa IHLWIMMK NyHKTamn mepexxi. By3nosi NyHKTW piBHA a4pa
MatoTb HaMBULLMIA CTATYC, OCKi/IbKN BOHW 3a6€e3MeyyroTh 3B'A3HICTb
MepeXxi B Lji/IoOMy 3a paxyHOK 06'€jHaHHS BY3/10BMX MYHKTIB PiBHS
posnogainy.

Touka NiAKIYeHHA KiHUeBUX cucTeM  (IHopmMaLinHmX
LIEHTPIB Mepexi) MOXe OyTV opraHizoBaHa y BY3/10BOMY MYHKTI
Oy[ab-AKOro piBHA. Lle BM3HAYaETbCA MAacLUTabOM KOHTUHIEHTY
KOpuCTyBayiB, fKi MatOTb 3araibHy MoTpeby Yy 3BEpHEHHI A0
iIH(hopMaLiniHoOro pecypcy. Yum BuLle csarae piBeHb MigKNHOYEHHSA
pecypcy, TUM LUMPLLOKD € MOro AOCTYMHICTb. Te X BIAHOCUTLCS |
O MYHKTIB  PO3MILLEHHS 00nafHaHHA CUCTEMM  KepyBaHHA
Mepexxero - LeHTpiB KepyBaHHA (LK). Uum BuWKMM € piBeHb
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1 IKTFOYECHHS, TUM [IUPIIOK0 30HA MOHITOPUHTY TEXHIYHOTO CTaHy
€JIEMEHTIB MEPEXKI.

JIiHii 3B'I3Ky B MOl OpraHi3aiiiiHoi CTPYKTYpPH TaKOXK
OTPUMYIOTh BIATIOBIJHUI CTATYC.

JIinii, AKki 3'eqnytoTh All 3 BIAMOBIAHUM BY3JIOBUM MyHKTOM
pPiBHA JOCTyNy, MAalOTh HAWHWKYMIA CTAaTyc 1 HA3MBAKOThCS
a00HEHTCHLKUMH JIiHISIMH.

Jlinii, #AKi 3'€IHYIOTH BY3JOBI MyHKTH MIXK COOOKO,
HA3MBAOTHCS MAaricTpajbHUMH. UMM BUIIMM € PIBEHb lepapxii
3'€IHYBAHWX MAriCTPaJsAIMU BY3JIOBHX MYHKTIB, TUM BHLIUM —
CTaTyC caMuX MaricTpajeii, 1, BIAMOBIJAHO, BUMOTM J0 iX
MPOIMYCKHO{ 3AaTHOCTI, HAIIIHOCTI.

Marictpani, o 3'€IHYIOTh BY3JIOBI IMYyHKTH, SIKI HAJEXKATh
PI3HAM  pIBHSAM  1€papxli,  Ha3WBAIOThCA  paliajJlbHUMH
MAricTpaJsiMu, a Ti, WO 3'€JHYIOTh BY3JIOBl TyHKTH OJHOTO PIBHS,
— MONepPeYHNMH MAariCTPAJIsIMH.

Ponboee npusHaueHHAa 8y3108UX RYHKMIG 8 MOOei
OP2aHI3aUIIIHOT CImpyKmypu

By3noBuii NyHKT BIJHOCHO KIHIICBUX TIyHKTIB, SIKI BiH
00CIYyroBy€, HE3AJECKHO BiJ CTaTyCy, MOKE BHUCTYMATH B POJI:
ONOpPHO2O 8Y31d, MPAHIUMHO020 6Y3la ad0 ONOPHO-MPAHIUMHOCO
8y3ia.

SKO1o BY370BHM MyHKT 3a0e3neuye MpOXOLKEHHs Tpadiky
Tinbkn MiK KII koHkpeTHOi Tpymm, To BimHOocHO tmx KII BiH
BHCTYIIA€ B POJIi OMOPHOI0 BY3JIa.

SKn1o yepe3 By3JO0BHIA MYyHKT MPOXOAWUTH Tpadik BiA AESKOT
rpynu KIT o Oyap-skux iHmmx KII mepexi, TO BiH BUCTyNae B

pOJIl TPAH3UTHOTO BY3JIa.
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SIKO10 By3MOBH MyHKT 3a0e3neuye MpOXOLKEHHS Tpadiky
AK BHYTPIIIHBOTO, TakK 1 30BHIMIHBOTO OOMIHY JACSIKOrO
KoHKpeTHoro uyucia KII mepexi, 10 BimHocHo twmx KII BiH
BUCTYIIA€ Y POJIl OMOPHO-TPAH3UTHOIO BY3J1a.

VY npakTtuni o0y 0BH Ta €KCIUTyaTalli TeIEKOMYHiKalllHHUX
Ta 1H(QOPMALIHUX MEPE)K NABHO CKIajlacs W BHUKOPHUCTOBYETHCS
TEPMIHOJIOTIS, SIKA JOCUTh YITKO BiJIOMBAE POJIbOBE MPU3HAYECHHS
BY3JIOBHX MYHKTIB.

Tak, s Mepex omeparopiB 1 CepBiC-MpOBaiiaepiB
AKTyaJIbHUMU € TEPMIHM, [0 BU3HAYAIOTh MPU3HAUYCHHS BY3JIOBUX
MYHKTIB BIJNOBIHO 0 peani3amii PyHKIIH J0CcTymy.

OyHKI J0CTyMy B TEPUTOPIAIBHUX MEPEKAX HE3AIEKHO
BIJl PIBHS 1€papxii BY3JIOBOIO MYHKTY NPUAHATO PO3MIAJATH 3a
HACTYITHUMH aCHEKTAMU:

® 330€3MCUCHHS JOCTYITY KOPHUCTYBaviB 10
TEJICKOMYHIKALIHHUX CITy:K0 Ta MEPEKEBUX PECYPCIB;

e 330€3MECUYCHHS JOCTyNy TMpU 3’€HAHHI CETMEHTIB
TEJIEKOMYHIKALIHHOT MEPEXI;

e 3a0€3MeYeHHs JOOCTyny 10 1H(QOpMALiiiHUX peCypCiB
r1100aabHOI Mepexi [HTepHET.

By3noBuii mnyHKT, y AKOMYy 3a0€3Me4yeThCs AOCTYII
KOPUCTYBA4iB /10 CIOy:KO0 MEpPexi 3 METOK  OTPUMaHHSA
TEICKOMYHIKALIMHAX Ta 1HQOPMALIHHMX MOCIYT, HA3WBAKOThH
cepBicHum By3JioM (Service Node, SN). Ile moxe OyTu By301
PIBHS IOCTYIY, PO3MOLy a0o sjapa.

ByznoBuii nyHKT, n¢ 3a0€3MeUyeThCsl 3’ €qHAHHS CETMEHTIB
TEICKOMYHIKALIMHOT MepeXl, HANpPUKIaA, MEPEXl MOCTYNMy Ta
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TPAHCIIOPTHOT MEPEXKi, HA3UBAETHCS BY3JIOM JAOCTYIy (Access
Node, AN).

By3noBuii MyHKT, y SKOMY 3a0€3MEYy€ThCS MAKIFOYCHHS
CEpBIC-MIPOBAii/icpa  HAIIOHAJIBHOTO  PIBHA B [JIOOAIbHY
iH(popMaliiiHy  Mepexy IHTEpHET, HA3MBAETHCA  TOUYKOH
mepexeBoro jgocrymy (Network Access Point, NAP). Ile
BY3JIOBHi TyHKT piBHA sapa. Yepes NAP  opranizyerbes
COUJIKYBAHHA KJIIEHTIB OJIHOTO HAIIOHAJIBHOrO MpoBakaepa 3
KJIIEHTAMM 1HIIUMX HAlOHAJIbHUX MPOBAaiepiB.

Cepaic-npoBaiificp HAIIIOHAJILHOTO PIBHS, SIK PABUIIO, MA€ B
JEKIJTBKOX PETIOHAX BY3JIOBI MYHKTH, SIKI HA3WBAOTHCS TOYKAMU
npucytHocTi (Points of Presents, POP). Jlo POP nia’eanyrotbes
NPOBAWJEPH  PETIOHAIILHOTO PIBHA, $Ki, y CBOK  4YEPry,
PO3MILIYIOTh Y PI3HHX MICHAX PETIOHY CBOi TOYKH MPUCYTHOCTI
JUIST  TIJKIIOYEHHS — MPOBAWJEpIB  HUXKYOrO  piBHA  abo
KOPIMOPaTHBHUX KJI€HTIB. Taki By3JOBI MyHKTH MarOTh CTaTyC
piBHA pos3noaury. ToOYkM TOPHUCYTHOCTI  NPOBaaepiB, e
3a0€3MeuyeThC MIAKIIOYEHHS 1HAUBIAYalbHUX KIIEHTIB, MarOTh
CTaTycC PiBHS IOCTYIY.

3.4. MoaeJti JIOTIYHOT CTPYKTY pU MePeKi

Ha noriuHOMy piBHI MEPEKY 3B'S3KYy ONUCYIOTh TaKUMH
MOJIEJISIMH:

* pyHKIIOHAJIbHA MOJIEITB;

* IPOTOKOJTLHA MOJICTTh;
* MOJIEJTh TIPOTPAMHOTO 3a0€3MEYCHHSI.
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DYHKUIOHATbHA MOOCTb

@ YHKUIOHAJbHA MOACJIb — L€ AOCMPAKMHUT ONUC MePedCi
36'A3KY, WO He 3anedcums 6i0 npunyunis Ii @isuunoi peanizayii.
Bona BimoOpaxae B3aeMO3B'A30K (DYHKIIH, AKI BUKOHYIOTHCS B
MEpEKl B SKI B JAHOMY BHIMAJKY PO3MISIAOTHCA K €IEMEHTH
MOJIEI.

@yHKIiA — [I€ NEBHUN JIOTIYHHA €JIEMEHT, M0 BUKOHYE
KOHKDPETHE 3aBJaHHs B Mepexi. Peamizamis pyHKIIHA qomycTuMa B
TaKWX BapiaHTax:

* y BUIJISA1 anapaTHUX 3aco0iB;
* y BUIJISLII IPOTPAMHOTO MPOIYKTY.

[ToHaTTss  «(yHKOis», MO  BUKOPUCTOBYETHCS B
TEACKOMYHIKAII X, TPAAULIAHO Niependavyaio peai3aliiio 3B's3Ky B
anapatHomy 3a0e3neucHHl. OIHAK, 3aBSKA TOTYKHOMY PO3BHTKY
IHOYCTpii TOPOrpaMHOro 3a0€3MEUEHHs, BUHUKIA MOXJIMBICTb
peam3anii GyHKIiH mporpaMHuM criocoOoM. DyHKIIIi, peasi3oBaHi
y BHNISIAI TOPOrPaMHUX  MPOAYKTIB, MNPHHHATO  HA3UBATH
00'ekTamMu. Xo4ya, CTPOrO KaxXydW, oOuJBa TMOHATTA €
CUHOHIMAMH, HaJaldl BCE-Takh OyAeMO JOTPUMYBATHCS IbOTO
YMOBHOTO PO3MEXKYBaHHS, MIAKPECIIOIOYN TAKMM YWHOM, IO B
MEPEXKI pealli30BaHO MPOrpamMHoO, a 10 arnapaTHO.

Po3pi13HAIOTH Taki OCHOBHI THIM (DYHKIIA MEPEXKI 3B'SA3KY:

e npukJagHi  QyHkumii —  00'€KTM  3aCTOCOBaHb

KOPHCTYBaYiB;
¢ (QyHkuii 00podku Ta 30epiraHHsa JaHUX — 00'€KTH, IO
320€3MeUy0Th BHUKJIMK OO0'€KTIB 3aCTOCTOCOBAHb, iX
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B3a€EMOJIID, a TaKOXX BHUTAT HEOOXIAHMX AaHux ado
PO3MILICHHS iX y 0623y JaHUX;

e (QyHkUii KepyBaHHSI mMOCAYraMM — O0'€KTH, IO
JIO3BOJIAIOTh dhopmyBatu MOCIYTH, HEOOXI1TH1
KOPHCTYBAa4aMH,  yMPAaBIATH  pPeCypcamum  MEPEKI,
NOB'I3aHUMHU 3 iX HAJAHHSM, 1 B3A€EMOMAIEI0 KOPUCTYBaviB
3 IUMU TIOCTYTaMu;

e KomyHikauiiini ¢QyHkuii — TpaHcmopTHI  (QyHKIII,
(yHKIIT KepyBaHHA MEPEIAYCIO MOTOKIB AaHUX, (PYHKII
KEPYBaHHS TEIEKOMYHIKaLlHHUMH MOCITYTaMU;

e ¢yukuii kepyBaHHS MepexKew — O00'€KkTH, SKi
3MHACHIOIOTh KEPYBAHHS POOOTOKD MEPEXI B LLJIOMY
(MOHITOPUHT  JI€3AATHOCTI EIEMEHTIB MEpexi, 301p
CTATHCTUKH MPO TNPOXOIKECHHSA CHUTHAIIB, BUPIIICHHS
aBapiifHKUX 1 HEOPAMHAPHUX CUTYalli Ta 1H.).

[Topsimok 1 mpaBuia B3aeMoAli Mk QyHKIIAMU Ta 00'€KTaMH
Mepexki (POPMYIOTh 3653KU MIK E€JIEMEHTAMHU Yy (PYHKIIOHAIbHIHI
mozenmi. [lopHa chenudikaiis Takoi B3a€EMOJIi  HA3WBAETHCA
JIOTIYHHMM iHTep(eiicom.

Jloriunuii 1HTEPPEHC € MICTKMM MOHATTAM, IO OXOIUTIOE SIK
Hallp MpaBWI MOBEAIHKM B3a€MOJIOUMX E€JIEMEHTIB, TaK 1 opmar
noJaHHs 1H(opMaLii, IKOX BOHU OOMIHIOIOTHCS.

Jloriunmii  1HTEpdelic Mk 00'€KTaMH  OJHOTO  THITY
HA3UBAETHCS MPOTOKOJIOM.

Jloriunmii 1HTEp(Elic MK KOMYHIKAIHHUMHU (PYHKLISIMH
OTPUMMAB HA3BY €TAJIOHHOT TOUKH TeJIEKOMYHIKALIHHOT MepexKi.
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dyHKUIOHaNbHI MOgyNi

Posrnagatoun  peanisauito  (PYyHKUiIK Ta OO0'eKTiB, €
LOMNYCTUMUM Ta LOLIIBHUM TX TPYnyBaTu B (DYHKLIOH&/IbHI MOAYI.
PyHKLIOHaNbHI MOAyNI MOXYTb (POPMYBATUCA AK (DYHKLIOHA/bHI
MigCUCTEMUN 1 JOMEHM,

Y (QyHKUiOHaNbHI nigcMcTemn 3a3Bu4yart 06'€QHYHOTLCS
(hyHKUIT Ta 00'eKTW, ANA AKX BK/MBOK € CMiflbHa peanisayis.
[MpuKnagom yTBOPEHHS (PYHKLIOHAIbHOT MIACUCTEMW € MOELHAHHSA
TPaHCMOPTHOT (PYHKUIT Ta (MYHKUIT KepyBaHHS MoToKaMu npu ix
nporpamHo-anapartHin peanisauii B CermMeHTax
TeNleKOMyHikauinHoi Mepexi (puc. 3.10). Y TakOMy KOHTEKCTI
TeNIEKOMYHIKaLiiHy MepeXy Ha piBHI  (DYHKUiOHa/IbHOT Mogeni
4aCTO Ha3MBatOTb TPAHCMNOPTHOK MiACUCTEMONO.

AHanorivyHo MOXHa BUOKPEMUTHU nigcucremy
aAMIHICTPaATVBHOIO KepyBaHHA MepeXketo, nigcucTemMy nocnyr Ta
nporpam I MeHLl MacliTabHi nigcmucreMun: nigcucTemy nepegadi,
nigcucTemMy po3noainy iHpopmawii ta iH.

PucyHok 3.10. 3pa3oK YyTBOPEHHS TPaHCMNOPTHOI NiACUCTEMW Ha PIBHI
(hYHKLIOHaNbHOT Mozeni

| - iHTepgeiic (eTasloHHA TOUKA TeNleKOMYHIKaLinHOT Mepexi);
MTwu - MepexxeBe 3aKiHYEHHS

86



[oMeH - Ue (PYHKUiOHaIbHUIA MOAYy/b, CHHOPMOBaHMIA 3a
MPUHLMMOM NPUHaNEXKHOCTI (OYHKLIN | 06'€KTIB OAHIM rpyni. Mpw
LIbOMY BpaxoByBaTu X CMifibHY Ait0 Npu peanisauii B anapaTHuX
3acobax abo nporpamMHUX MPoAyKTax He MOTPi6HO. MMpuknagamm
MOXYTb OyTW OMeH KopucTyBada (puc. 3.11) i JomeH onepartopa
mepexi (puc. 3.12).

PucyHok 3.11. 3pa3oK yTBOpeHHs  PucyHOK 3.12. 3pa3oK 0CBiTU JOMeHY
[IOMeHYy KOpuCTyBaya MEepeXXeBoro oneparopa

KOHKpeTHWI cknag 06'ekTiB (PYHKLI) JOMEHY Ha3MBaETLCH
KOH(pirypauieto fomeHy. He BaXKKO MepekoHaTucs, Hanpuknag, Lo
KOHMIrypauil [LOMEHIB pPIi3HMX KOPUCTYBa4yiB MOXYTb ICTOTHO
BiApI3HATMCA. KOH®Irypauii [OMEHIB MepexeBuX OrepaTopis
TaKoX MOXYTb 6yTW pisHUMU. Lle 3anexuTb Bif 6aratbox (hakTopis,
OCHOBHMM 3 IKUX € MOX/IMBOCTI PecypciB MepeXi 3 HalaHHA TUX Yu
IHLIMX NOCYT Ta 3aCTOCOBaHb. AKLLO HafaHHS KOHKPETHOT Mocnyru
abo Habopy nocnyr BuMMAarae yyacTi AeKifIbKOoX ornepartopis, 1X
[AOMEHW PO3rNafatoTbCs Ha (PYHKLUiOHaIbHOMY PiBHI AIK 06'¢AHaHy
nnaTopmy HagaHHA Mocnyr.
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B3aemoniss i (yHKIIOHAIBHUX TMIJCACTEM, 1 JOMECHIB
peati3y€eThCs 3a JOMOMOIOKO JIOTTYHUX 1HTEPQEHCIB.

KpiM BHIIECKA3aHOTO CIIJI HAroJIOCUTH INE Ha OJHOMY
NPUHLKAIIOBO BAXKJIMBOMY acHEKT! (PyHKIIOHAIBHOT MOJIENT MEPEXKI.
3aniexkHo B cnocoOy (opmyBaHHS (DYHKIIOHAIBHUX MOJIYJIB 1
MOKJTUBOCTEH iX peamizamii (P KOHKPETHOMY pPIBHI HAyKOBO-
TEXHIYHOTO NPOrpecy), Moxke OyTH copmMoBaHa OaHA abO 1HOIA
KOHYenyis no0y0068U Mepedici.

[IpoimocTpy€eMo 1€ TakMM 4YWHOM. Hampukiana, KOHLEMIis
TeneoHHOi Mepexi nmossirae B noOyaosi goporux ATC sik enquHOi
CTPYKTYpPH, B SKIi MOEIHYIOTh (PYHKIIi KOMYyTauii, KEPYBaHHs
00CIYyrOoByBaHHSAM BUKJIMKIB, O0'€KTH MOCJIYTr Ta 3aCTOCOBAHb, a
Takox OumiHry. Taka ATC y Mmepexi € MOHOJITHOK, 3aKPUTOIO
CUCTEMHOK) CTPYKTYpPOKO Ta, #AK MPaBWIO, HE JOMyCKae
po3UIMpeHHsT a00 MOJCPHIZAIli 3 BUKOPUCTAHHAM OO0JIaJIHAHHS
1HIMX BUPOOHMKIB. Crnpoba Bimokpemutu Big ATC miacucremy
MOCJIYT Ta 3aCTOCOBAaHb MOPOJAWJIA KOHIEMNII 1HTEIEKTYyaIbHOT
mepexi (Intelligent Network, IN). Ile no3Bonuno opraHizyBaTu B
TeneOHHIA Mepexi M0AAaTKOBI BHaM 0OcayroByBanHa (/IBO)
(po3MWMPUTH KOHQITYPALIIIO JOMEHY) Ta HAIABATH Pi3HI NOCIYTH 32
3asBKaMU KOPUCTYBauiB, (POPMYIOUM iX 3 OKPEMHX KOMIIOHEHTIB.
Konnenuis IN mnpunyckae HasBHICTh TakWX (PyHKIIOHAIBHUX
MOAYJIB (MIIACUCTEM), K MOJYJb PO3Mi3HABAHHS BUKJIUKIB, IO
BAMaraeTbcss  BUKOHaHHsaM  J[BO;  wmoayne  gopmyBaHHS
HEOOXIAHOTO  CEPBICY 3  HE3AICKHUX  (DYHKIIOHATBHUX
KOMITOHEHTIB; MOJIYJIb KEPYBAHHSA MEPEKEBUMHM PECYPCAMH Ta 1H.
[Ipu wpomy ¢yHkuionyBanHs miacucremu JIBO € abcomoTHO
HE3aJICKHAM B TUITYy MEPExXi 3B'sa3Ky. Texnonoris IN moxe Oytn
peanizoBaHa Ha 0a3l Oy[b-IKOi KOMYTOBAHOI Mepexi (aHAJIOTrOBO1
a00 nudpoBoi), a TAKOK MEPEKI MEPeayl TaHUX.
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[TosBa Softswitch, moOpeMaciiTaboBaHOTO  CY4aCHOTO
MpPOrpaMHOr0 KOMYTaropa, JAOKOPIHHO 3MIHWJIA TpaauliiHy
3aKpUTy cuctemy komytanii. PozsuBaroun miaxig IN B Softswitch,
BUKOPUCTOBYIOUYM BIAKPUTI 1HTepdelicn, BAAOCS 3a0€3MEUUTH
HIBUAKE CTBOPEHHS W HAJAHHS HOBMX MOCIYT SIK ONEPaTOPOM
3B'SI3KYy CAMOCTIHHO, TaK 1 CYMICHO 3 PI3HUMH BHPOOHUKAMH
oOnanHaHHs i mpoBaiiaepamamu nocayr. Softswitch BUKOpucToBye
OPUHLKANKA ~ KOMIIOHEHTHOI MOOYJOBM MEPEkKI Ta  BIAKPHTI
CTaHJApPTHI 1HTEp(dEHCH MIXK TpbOMA OCHOBHUMH (DYyHKLISMH:
KOMYTallisl, KepyBaHHs OOCIyrOBYBaHHSIM BUKJIMKIB, KEPYBAaHHS
nocjiyraMu Ta TOporpaMamMu. Y Takiid BIJKPUTIA PO3MOALIbYIMA
CTPYKTYPl MOXYTh BIJIbHO BHKOPHUCTOBYBATHCS (DyHKIIOHATIBHI
KOMITOHEHTH PI3HUX BUPOOHUKIB.

[Tomin yHKUild TpaHcmopTyBaHHs 1H(pOpMaii Ta QyHKIIHA
KEpyBaHHs ii MEPEHECEHHIM MEPEXKCI0, a TAaKOX BiJIMEKYBAHHS
(yHKOIH TOCAYr Ta MpPOrpaM BiA BIACHE 3B'A3KOBUX (PYyHKIIN
nopoawio koHuenmito NGN (Mepex HACTymHOTO TOKOJIIHHS).
Takoro € 0araTOKOMIIOHEHTHA PO3MOALIbYA APXITEKTYpa, B SKIN
3B'I30K MK KOMITOHEHTAMHU 3IIACHIOETHCS BUKIIOYHO YEPE3
BIAKpUTI 1HTep(elicn. 3 mo3uuii TpamuuiiiHOoi TenedoHli BOHA
CIPUAMAETBCS K MEPEkKa MAKETHOI KOMYyTawli miJ KEPyBaHHs
Softswitch, 1O mMmATPEMYE MUPOKOCMYTOBHII a0OHEHTCHKHM
JOCTYTI 1 MyJIbTUCEPBICHE OOCITyTOBYBaHHS Tpagiky.

MepexeBl KOHIIETIT 1eTajJbHO BUBYATUMYTHCS B PO3ALII 8.

Ilpomoxonvna mooenw

IIpoToko/bHA MOJEJb ONMUCYE POOOTY MEPEKI 3B'A3KY Ha
PiBH1 npasuni 63acmooii  (MPOTOKOMiB) 00'ekTiB (QYyHKIIH) Ta
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(PYHKUIOHaNbHUX MOAYNIB, PO30CepeiKeHNX Ha PI3HUX KIiHLEBUX
cucTemax.

[MoBHWMIA Habip NPOTOKONIB, AKI 3abe3MneyyoTb B3aEMOLi0
KIHLIEBUX CMUCTEM MepeXi, AOCUTb BEJIMKWIA, OCKIfIbKM MpU LbOMY
aKTUBI3YETbCA BefiMye3Ha KiNbKICTb MepeXxxeBuX QYHKUiin. [pw
nobyaoBi NPOTOKO/IbHOT MOAeNi 3py4YHO BCi MPOTOKO/IM PO30UTK
Ha rpynu, BiAMOBIAHO A0 06'¢AHaHHA O0'€KTIB Yy (DYHKLiOHaNbHI
MOAYNI, KOXXEH 3 SKUX BUPILLYE MEBHE KOO TICHOMOB'A3aHMX
3aBflaHb. Taka rpyna MpOTOKO/MIB HAa3MBa€ETLCA MPOTOKONbHUM
piBHEM ab0 NPOTOKOMbHUM GNOKOM. IX NPUIAHATO PO3TaLLoBYBaTY
IepapxivyHo, BIAMOBIAHO [0 NepLlIOpsAAHOCTI  3aBAaHb,  AKi
BUKOHYOTbCA (PYHKLiIOHaIbHUMU Mogynamu (puc. 3.13).

lepapxito NPOTOKONbHUX PiBHIB (6710KIB) MPOTOKO/MBbHOT
MOAeNi  KOHKPeTHOT  Mepexi 3B'A3KYy HasuBalTb  CTEKOM
MPOTOKONIB.

KiHueBa KiHueBa
cucrema A cucrtema B

JNoriyuHa
HafbyaoBa

PucyHok 3.13. MpuHuun nobyaosu NPOTOKONLHOT Mogeni

K-06'eKT BUKOHYIOUM 3aBfaHHA K-piBHSA, 34iMCHIOHOTb
NOKa/IbHWA KOMMNIEKC (DYHKLiA AaHoro piBHA. MpPOTOKO/bHI 6/10KM
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PO3TAlIOBAHI HA PiBHI TAKAM YWHOM, INO MOKJIMBICTh BUKOHAHHS
3aBAaHHs N-pIBHS IIJKOM 3ajI€KUTh 1 3a0€3MEUyEThCA Y4YaACTIO
00'ekTiB HIkUepo3TamoBaHoro (N-1)-ro piBHs i Tak naiai. Takum
YUHOM, N-00'€KTH BUABISIOTHCS 3AyYEHUMH Y B3aEMOJIIO 3
(N-1)-o0'ektamu, a (N-1)- 06’extn 3 (N —2)- 00’ekTamMu 1 T. 1.
KaxxyThb, 010 KOXKEH HIKYKMIA PIBEHb HAJA€ Cepsic BULIOMY PIBHIO.

Byab-sxuii  00'ekt  N-piBHS, aKTHBI3yIOUHMChb, BHUJA€
1H(OpMAaLIIO TBOX TUIIB:

1) indopmanito, sika npu3HaueHa a8 N-o0'ekra 1HIIOT
KIHIIEBOT CUCTEMU (HANPUKJIAI, JaHl KOPUCTyBaya) i HE MOB's13aHA
3 OnepanisAsMA T1ATPUMAHHS 3B's13Ky 00'ekTiB N-r0 piBHS;

2) 1H(popMaLIl0 KEpyBaHHs, AKa MPU3HAUYCHA JUId 00'€KTa
(N-1)-ro piBHS, 32 JTOMOMOIOK SIKOi 3MIMCHIOETHCA KOOPAMHALISA
npoueayp "3'emHaHHs” 00'ekTiB N-ro piBHA PI3HUX KIHUEBUX
CUCTEM.

VYroau, ki BA3HAYAOTh MOPSI0K B3aEMOIi 00'€EKTIB OJJHOTO
PIBHA Ha PI3HUX KIHIEBUX CHCTEMAX, HA3WBAKOThb MPOMOKOIOM, a
YIO/H, SIKI BU3HAYAKOTh MOPAAOK B3a€MOJIi 00'€KTIB PI3HUX PIBHIB
Ha OJH1H KIHUEBINA CUCTEMI — iHmepgheiicom.

Sk UOCTpallild  TOTO, SAK  BIAOYBAEThCS — peatizaliis
OPOTOKOMIB 1 MIDKPIBHEBUX IHTEPQEHCIB MpW  1HIIA3aMii
B3a€MOJII ABOX KIHIIEBHX CHUCTEM, PO3MVITHEMO MPOLEC ALTOBOTO
1HQOpPMAIIAHOrO CHUIKYBAaHHS MK JIBOMa BHUCOKOMOCAIOBISAMH,
AKl 3HAXOJAThCA B Pi3HMX ycTaHoBax. Ocoa, ska miAroTysajia
1H(opMaLiliHEe TMOBIIOMIICHHS, MEPeAae HOro MOMIYHHKOBI 3
aJMIHICTPATUBHOI POOOTH (PIBEHb, PO3TAMNOBAHWIA HHKYE) Ta
NOBIAOMIISE 1Mt oxaep:KyBada. [IOMIYHMK 3 aAMIiHICTPATUBHOI
poboTH (KO 1€ HeoOxigHO) mudpye MOBIIOMIICHHS Ta
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dopmatrye  iHoro  (po3Millye Ha  oimiiHOMY  OJIaHKY).
[liaroToBICHUI NOKYMEHT MEPEAAETHCA CEKPETapeBl (HACTYMHUIA
HWKYMH DIBEHb), SKWH, Y CBOKO YEPry, KiIaac WOro B KOHBEPT,
J0Ja€ TMOBHY aAPECY Ta HAKJIECK€ MOTOBY Mapky. Kyp'epcekuid
piBEHb 3a0e3neuye (Pi3uyHy JOCTaBKY KOHBEpPTa CEPEd 1HIION
KOPECMOHACHLIT 3a apecor0 OEPKyBaya.

VY Takiii cHcTeMl BIANPABHUK HE Ma€ YSBICHHS PO
MEXaHI3M JIOCTaBKH. BIH IIJKOM MOKJIAaeThCd Ha CEPBICH
HW)KYMX PIBHIB 1 HE TYPOYETHCS MPO T€, AK BOHH peami3yroThes. Lle
OPUHLKAMIOBUHA MOMEHT, SKMH € HEOOXITHUM Yy TPaBHJIBHO
c(hOpMOBAHOMY CTE€KY MPOTOKOJIB. Byjb-sSKkHid PiBEHb MOBUHEH
MaTH MOKJIMBICTh 3MIHIOBAaTH MEXaHI3M pean3aiii HalaHOTO HUM
CEPBICY, HE BIUIMBAIOYM HA pOOOTY OyAb-SKOTrO 1HIIOTO piBHA. Tak,
HAMPUKJIAJ TOWTOBHA Kyp'ep MOKE JOCTABIATH KOPECIOHICHIIIIO
Ha BEJIOCHUIIEl, aBTOMOOLT abo 1oi3al, ane 1ie »KOOHUM YHHOM HE
NO3HAYATBCA HA POoOOTI 1HWIMX CHiBPOOITHHUKIB amapary. BoHu
MOBUHHI JiMIIe OYTH BIECBHEHI, MO0 KOPECHOHJCHINS Oyne
JIOCTaBJICHA anapecaToBl. A00, AKIIO TMepeAaHi JaHl B CHUCTEMI
00pOOJIAIOTHCS 3 BUKOPUCTAHHSIM MMOBHOIO CTEKa MPOTOKOJIB, MU
MOKEMO 3aMiHMTH MiJHE CEPEIOBHINE MEPEeAayl Ha ONTHKO-
BOJIOKOHHE, W L€ HE BIUIMBATMME HA MPOrPAMHE YW araparHe
3a0€3MEeYEHH] BEPXHIX PIBHIB CTEKA.

[ligKpecmoYl  BaXKJIMBICTh  MPOTOKOJIBHOT  MOJAETl B
peani3anii NPUHIKIMIB B3a€MOJIIi KIHIEBUX CUCTEM, ii HA3WBAIOTh
1ic apXiTeKTYpOK 3B'SIBKY B MEPEXi. APXITEKTypa 3B'SI3Ky €
OCHOBOKO JJi1 PO3pOOKM MEPEKEBUX CTAaHAAPTIB, SKI €
HAJ3BAYAITHO HEOOXIAHMMH JUIsl 3a0€3MEUCHHS B3aEMOJIl MIXK
0o0JaHaHHSM Pi3HUX BUPOOHMKIB 1 CYMICHOCTI MEPEK PI3HUX
OMeparTopiB.
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Mooens npocpamnozo 3abe3neueHnn

Hagith mnoBepxHEBUIl poO3raAn (PYHKLUIOHYBAHHS MEPEXKi
3B'SI3KY JOBOJUTH, IO 1€ CKIQJHWUHA KOMIUIEKC MNPOTPaMHUX 1
anapatHUX KOMMNOHEHTIB. (Came mporpaMHe 3a0e3MEYCHHS
BU3HA4Ya€ (PYHKI[IOHAIBHICTh MEPEXKI 3B'A3KY.

CydacHe  MeEpekeBe  MporpamHe  3a0€3MEYEHHS €
HAJ3BUYAMHO CTPYKTypuzoBaHUM. OcCHOBHI (QyHKIII | ycd
apXxITEKTypa 3B's13Ky (TPOTOKOJIbHI MOJIEN) TIO CYTI PEATi3yIOThCS B
IPOrpaMHOMY 3a0€3MEUEHH] MEPEXKI.

AHay3 nporpaMHoOi CTPYKTYPH JIO3BOJIAE€ PO3IJISTHYTH
1€papxil0 MEPEKEBOr0 MPOrpaMHoro 3ade3neueHHs. EneMeHTamu
i€l CTPYKTYPHU € MPOrpaMHl MOAYJI, B SKMX PEANi30BaHO 00'€KTH
Ta JIOTT4YH1 MOJYJII MEPEXKI.

lepapxiss mporpamuoro 3ab6e3nedyeHHs (I13) moxke OytH
NOJ/IaHa TAKUM YHHOM:

* npukyagae [13;
* nmpomikHe [13;
 Dazose [13.

VYV npuxkaagHomy II3 peanmizoBaHO 00'€KTH 3aCTOCOBaHb.
PO3pi3HSIOTH ABa THUMH 3aCTOCOBAHb, SIKI BIUIMBAIOTh HA CTPYKTYPY
opraunizauii [13 — okanvro obmedsceni 1 poznooinvyi.

JIOKaJIbHO O0OMEKeHe 3aCTOCOBAHHAI  IHCTAIOETHCS,
BUKJIMKAETHCS, KEPYEThCA i BUKOHYETHCS B MEXKAX OJIHI€T KIHIEBOT
CUCTEMHM Ta HE BUMAra€ 3aJyYeHHS KOMYHIKAIHHHUX (PYHKLIH.
[Tpuknanom Moxe OyTH pelaryBaHHs JOKYMEHTA MPHW IMArOTOBI
TEKCTY Ha KOMIT'FOTEPI KOPUCTYBaua (TEpMiHaIl KOPUCTYBaYa).
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Po3nofinbye 3aCTOCOBAHHA  CKMAAAETbCA 3 KifIbKOX
KOMMOHEHTIB, AKI MOXYTb BWKOHYBATUCA B PI3HUX KIHLEBMX
cucTemax a, OmKe, BUMararoTb opraHisauii B3aeMOAIT UnX KiHLEBKX
cucteM. Hanpuknag, cnifibHe pefaryBaHHA TeKCTY 3Ha4yHOI 3a
obcarom nyonikawii KopucTysBadamu, AKi 3HaX04ATLCA Ha Biagai.

KOMMOHEHTM  pO3MOAINLYOro  3aCTOCOBAHHA  MOXYTb
Heo4HOPa30BO BWKOPUCTOBYBATUCA IHLUMMU 3aCTOCOBaHHAMU. Y
LbOMY BMNAAKy BOHM CTalOTb OO6'€eKTaMy MpPOMi>KHOro I3 i
MNIATPUMYIOTb  NOCAYrK, MOB'A3aHI 3 IHTENeKTya/lbHUMN
MOX/IMBOCTAMU MepeXxi.

[MpomixkHe T[13 peanisye B Mepexi (QYHKLUIT KepyBaHHSA
nocnyramy Ta (OyHKUiIT agMiHICTPAaTUBHOIO KepyBaHHSA MEPEXELO.
O6'ekTI 060X rpyn N3 aHaNOrivyHO 4O KOMMOHEHTIB PO3MOAIMIbUNX
3aCTOCOBaHb  B3aEMOfiOTb 32 AOMOMOroH  KOMYHiKaLiHWX
(hYHKLIA Mepexi

basose [13 npusHayeHO [And 3abesneyvyeHHs O6'eKTiB
npuknagHoro M3 1a NPOMiPKHOrO M3 BUKOHAHHSAM CRifIbHUX Al 3
IHWKYMKM  06'eKTaMM 33 [OMOMOroH0 B3aEMOAIT cepefoBulia 3
KOMYHiKauiiHUMK (PyHKLiSAMK Mepexi W NOTIYHMMMU
iHTepdelicamn  KopucTyBadiB. OpraHi3auis LUbOro cepeaosuiLa
3[IMCHIOETLCA YHIPIKOBAaHUMW MPOrpaMHUMKM KOMIIEKCaMu, AKi
Ha3MBalOTbCA MeEPEeXeBUMM onepauiiHumm cuctemamu. Big
TOro, AKi KOHUeMNUii KepyBaHHA pecypcamyn MoOKIafeHo B OCHOBY
mepexxeBoi OC, 3anexuTb eMeKTUBHICTb POO0TU He TifIbKK
06'eKTiB NMPUKIaAHOro Ta NpoMidkHoro I3, ane 1 Mepexi B Liomy.
CraHgaptamy  MepexxeBnx OC fe-(pakto Ha CbOrofHi  CTau
cuctemm nNe X i Mepexxesi Bepcii ™ngow3. JIoriyHi KOMMOHEHTM
KOMYHIKaUiMHUX  (OYHKUiA,  peanizoBaHWX  MNpOrpaMHo,  SKi
3a6e3neyyoTb NIATPUMAHHSA 3B'A3KY MK BifJasieHUMU 06'eKTamu,
TaKOX Po3rnsaatoTb AK PyHKUIT 6asosoro 3.
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Jlo 6GazoBoro II3 Hanexare Takoxk 0O0'€ekTH OOpOOKM Ta
30€epiraHHs JaHWX, PEATI30BaHl B TAKMX MPOTPAMHHUX KOMILUIEKCAX,
ak CKBJI (cuctemu kepyBaHHa 0azamu qaHux), 6azose [13 cepeepa
00pOOKM TpaH3aKIlii Ta 1H.

Tun B3aemomii Mik OO'€KTaMM BU3HAYAETHCS THIIOM
00'ekTHOrO iHTepdeiicy, skuil € NMOAIOHUM 10 MPOMOKONY Ta
GyHKRYiOHATLHOI eMAIOHHOI MOYKU.

Po3pizHaroTh  Taki  TMOM  O0'€KTHUX  1HTep(eliciB
(mporpaMHuX 1HTEP(PEHCIB):

* npuxkJaaHuii  nporokoa (Application Protocol, AP) -
JIOTTYHMIA 1HTEP(ENC MIK TPUKIIATHUMU 00'€EKTaMU;

e iHTepdeiic npuxkaagHux nporpam (Application Program
Interface, API) — noriynmii 1HTEpQEHC MK NPUKIATHAMHA
o0'ektamu Ta 00'ekTaMy MPOMIKHOTO [I3, Kl MATPUMYIOTH
NpUKJIaaHI 00'€KTH;

¢ qmporokos mnpomixkHoro II3 (Managing Protocol, MP)—
JoriyHmid 1HTEpdEiic Mixk 00'ekTamu ipomixkHOoro [13;

¢ inTepeiic 6azoBux nporpam (Base Program Interface, BPI)—
JOoriYHMiA 1HTepderic Mixk 00'eKTaMM TPOMIKHOTO Ta 0a30BOTrO
OPOrPaMHOrO  3a0€3NEYEHHs, SIKI MATPUMYIOTh  00'€KTH
npomixkaoro [13;

¢ inTepdeiic “moauna-komm'rorep”’ (User-Computer Interface,
UCI) — noriynmii iHTepheiic Mixk KOPUCTYBAYEM 1, TOJTOBHUM
4yuHOM, 00'ekTamu 0a3oBoro I13, mpoTe BIH MOXKE BKJIIOYATH B
ceOe TakoX JOriuHui 1HTepdEic 3 00'ekTamu mpomixkHoro 13 1
HaBITh 00'€KTaMM 3aCTOCOBAHb.
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Mepexese nporpamHe 3a0€3MEUeHHs € PECYPCoM, ke Oepe
ydacTb B Oprasizamii miargopM HagaHHS TOCIYr, a 3 LbOTro
BUIUIMBAE, IO  KOMMO3MIIMHWUM  MpUHIMOAM  00'€AHaHHS
OPOrpPaMHUX MOJYJIB, SIK 1 MPUHLMNAM MO0y 10BH (yHKI OHATTBHOI
MOJETI MEPEXi, MPUTAMaHHa Taka K cnenudika AUHaMI3MYy, SK 1
npUHLIANIAM T00YA0BU (PYHKIIOHAILHOT MOJIEI MEPEXI.

3.5. KomnoHeHTH i Moei (PI3UYHOT CTPYKTYPH Mepexi

VY 1poMy po3AUTl POTJSAAOTHCS €IEMEHTH MEPEXK 3B'A3KY
aK (i3uuHuX 00'eKTiB. MU 3’sicyBaiu, K MEPEKEBI (PYHKIMI Ta
00'€KTH peam3yloTeCsd y (PI3MYHUX NOPHUCTPOSIX — amaparypi.
3aranbpHa apxiTEKTypa 3B'S3Ky Ta MPUHUMNM B3aeMoAdii (QyHKIIHA 1
00'€KTIB KOKHOTO PIBHS BXKE € BIIOMUMHU 3 MOMEPEAHBOTO PO3ILITY.

Anaparypa, pa3oM 3 NOE€AHYKOUOK0 ii KaOeIbHOI CHCTEMOIO,
YTBOPIOE isuune mepescese cepedosuuje. BOHO BIIOOPAKAETHCS
MOJICTUTIO, IKa HA3UBAETHCA Qi3uunol0 CMpPYyKmypoIo Mepeici.

[lin ¢i3sM4HO CTPYKTYPOH Mepeski OyAeMO PpO3yMiTH
CKJaA il axmuenoco Ta nacuenoeo obJ1aoHanus Ta TONOJIOTI0 HOoro
PO3MILICHHS B TPOCTOPI.

AKTHBHE MepexeBe OOJATHAHHS OXOIUIIOE BECh MapK
KIHIICBOTO W KOMYHIKALIHHOIO  YCTAaTKOBaHHSA  MEpEXi,
(PYHKIIOHYBaHHS SIKOTO 3a0€3MEUYy€ThCS 3a PAXyHOK CHOKMBAHHS
€JICKTPOCHEPT1i B1J 30BHINIHIX JKEPET >KUBJICHHS. AKTUBHE
MEPEKEBE 00NMATHAHHS BUKOHYE KOMILJIEKCH TUX (PYHKIINA Mepexi,
AK1 peali3yt0ThCs B anaparypi.

IlacuBHe 00/1aIHAHHS Mepe:Ki, Ha BIAMIHY BiJi aKTUBHOTO,
HE Ma€ MoTpedn B JKepenax €ICKTPOKHUBICHHS W MICTUTh Y €001
KaOEJIbHy CHUCTEMY, TEACKOMYHIKAIMHI PO3'€MH, KOMYyTallliiHI
NaHENI, KOMYTallifHI IIHYPH, MOHTaKHE 00JIaIHAHHS TOLLO.
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Y3aranbHeHa Mofe/ib anapaTypHoipeanizayii PyHKuin Ta
06'eKTiB

Y3arasibHeHa MoOfenb anapatypHoi peanisauil A4eMOHCTPYE,
AK peani3ytoTbCA Ti UM IHWI (PYHKUIT Ta 00'€KTU B aKTMBHOMY
obnagHaHHI  Mepexi, a TakoX IHTepdercn MK  pi3HUMU
anapatHMMn  3acobamu. BoHa TakKoXX [03BOMISIE  BU3HAUUTK
[O0AAaTKOBI  iHTepdercM MK obnafHaHHAM  Bif  PI3HUX
nocTaya/ibHUKIB  Ta X  XapakKTEPUCTUKM, AKI  MiANArarTb
CTaHAapTmn3auii.

Y3aranbHeHO nig anapatypoto  (Equipment) 6ynemo
PO3YMITU aKTVUBHE 06/1afHaHHsA, B AKOMY (QYHKLIT MOXYTb OYTU
peani3oBaHi K Yy BUIAs4i anapaTHOro 3abe3neyeHHs, Tak i Yy
BUrNAAI NporpamMHoro 3abesneveHHs (aue. puc. 3.14). Anapartypa
MOXE MaTu MOAY/IbHY KOHCTPYKUit0, TOOTO CKnafatucs 3 neBHOT
KINIbKOCTI 3HIMHWX Mnar.

PucyHok 3.14. Cxema mogeni peanisauii:
H - anapatHe 3a6e3neyeHHs (Hard ware)
S - nporpamHe 3a6e3neyveHHs (Soft ware)

EnemeHTamn mogeni anapatypHoi peanisauii € Taki:
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e amapatHe 3a0e3nedeHHsi (Hard ware)— oOnmagHaHHs, B
AKOMY OJ1Ha a00 JAeKUIbKa PyHKIIIH peani3oBaHO (Pi3NYHO;

¢ nporpamHe 3ade3ne4veHHs (Soft ware) — o1uH a00 AEKIIbKa
OPOrPaMHUX ~ MOJYJIB, SIKI  NPEACTaBIAIOTh  COOOKO
peani3anito 0JHOTO a00 AEKIJIKOX 00'€KTIB;

e (¢isuunmii iHTepdeiic (Phisical interface) - ¢izuune
cepenoBUILE (MMPOBOAM) Uil IEPEIAvl CUTHAIIIB MK PI3HOI
anaparyporo.

CyKynHICTh PI3HUX MPUCTPOIB, MOTEHLIHHO MPU3HAYCHHUX
JUIA BUKOPHUCTAaHHS B MEPEKEBUX CEPEIOBUIIAX, HA3HBAETHCS
MAPKOM ANAPATYPH AKTHBHOI0 00JIAAHAHHS MePexi.

AKmueHe 001a0HAHHA Mepedci

AKTUBHE OO0JIafHAHHA MEPEK 3B'A3KY CKIAMAEThCA 3
OPUCTPOIB, SIKI BUKOPHUCTOBYIOTHCS JUIA OpraHi3alii KiHIIEBHX 1
BY3JIOBUX TNYHKTIB, a TakK0X IHTEPPEHCHUX NPHUCTPOIB, SKI
3a0€3MeUy0Th CIPSKCHHS aapaTypH 3 JIIHIAMH 3B'3KY.

VY TexHiuH1iA miTeparypl HaOyJW BKATKY TaKi NO3HAYCHHS
knacie amaparypu: DTE, DCE 1 DTE/DCE. Oxapakrepusyiimo
KOXCEH 3 HUX OUTbII IETAIBHO.

VYci npuctpoi B Mepexi, Akl (GyHKIIOHYIOTh SIK JUKEpEna Ta
npuiiMaul  gaHux Ha (izuuHomy piBHl  Mmozaem  OSI/ISO,
Bu3HauaoThCa K kjaac DTE (Data Terminal Equipment) —
kiHueBa amaparypa ganux (KAJ[). VYV  tepmiHonorii
CJIEKTPO3B'SA3Ky JaHa amnaparypa Ha3WBAETbCsA INE «KIHIEBHM
o0JagHaHHs JaHux» (KOJ).
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Pazom 13 dpyHKIi€e0 Gpopmyeanns oanux, y peanizauii sSkoi B
OCHOBHOMY O€pe yuacTh mnporpamHe 3a0esneueHHs, B KAJ|
3MHACHIOETBCA TAKOXK (PYHKUIS Kepyeanus NOMOKOM OAHUX JUIS
y3roJUKEHHST po0OTH Jjukepena W mpuiiMaua. Ilsg QyHkwmis, sk
PABUJIO, BUKOHYETHCS AMApPaTHO.

Biaminnowo ocoOnusicTio obnaananns kinacy DTE e Te, 1o
BOHO HE HAJICKUTh 10 CKJIAly YCTATKOBAHHS JIIH1H 3B'S3KY.

Jlns 3abe3neueHHss 0OMiHY AaHMMU Mix npuctposimu DTE
yepe3  KaHaJld  30BHIMIHIX  TEJICKOMYHIKAIIA ~ HEOOXI1JTHO
BUKOPUCTOBYBaTH  (Pi3wuHi  inmepepeiicni  npucmpoi, 5Kl
3MHACHIOITh O0pOOKY MAaHMX 3 YypaxXyBaHHSM BHMOI Tepenadi
KAHAJIOM MEBHOro craHgaprty. Lli mpuctpoi 3a0e3meuyroTh HE
TIIbKA TPOTOKONA (Pi3WYHOro PpiBHA, a W (i3uuHi 3acobu
OPUETHAHHS [0 CEPEeIOBMINA MepeAadl, a TOMY BBaKAKOTHCA
YCTaTKOBAHHSM JIiH1i 3B'SI3KY.

Oo6namnannd, 1o 3ade3neuye cnoigyuyeHuss DTE 3 kananamu
3B's13Ky, BH3HauaeTbca sk kjgaac DCE (Data Communication
Equipment) - amapartypa nepeaa4i ganux (AlI/). IIpuctpoi DCE
NPALOOTh Ha (PI3MYHOMY pIBHI, BIAMOBIJAOYM 3a Mepeaadyy i
OpPUIHOM CHTHaMIB MOTPIOHOT POPMH Ta MOTYKHOCTI B CEPEIOBHILI
nepenavi, W HE MOXYThb PO3MJISIAATUCA B AKOCTI JUKEpEN 1
npuitMaviB JaHUX.

BuzHauarounm diTKIIIE, BapTO 3ayBAXKWUTH, IO MEPEKEBE
o0JaHaHHSI BAXXKO PO3MOAUIATH 3a KOHKpeTHUMU Kiacamu DTE
ta DCE. Hanpuknaa, MepexeBHid aganTep MOXKHA BBAKATH SIK
cknanoBoo kommn'torepa (DTE), Tak 1 4acTMHOIO KaHaly 3B'SI3KY
(DCE).

VY koxHOMY cerMeHTi iHdopmatiitnoi mepexxi DTE nalysae
(yHKIH Oyb-IKOTO JUKEpena JaHuX, MOJAaHuX y opMati Kaapy
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KaHaJIbHOTO PiBHA. OTXKE, 1€ MOKe OyTH i MEpEKEBHIA agantep, 1
BUXIJTHUH TIOPT KOMYTaropa, ¥ BUXIJAHWA MOPT MapuIpyTHU3aTOpa.
Xoua KaJip JAHHUX CMOYATKY MPOAYKYETHCS MEPEKEBUM aaTEPOM
KOMITIOTEPA, a 4epe3 KomyTatop abo  MapuipyTu3arop
BIIOYBA€ThCA  WOTrO  TPAaHCHALIA, JUII  CETMEHTY  MEpexi,
i’ €IHAHOTO 10  BHUXIJHOTO  MOpTra  KomyTtaropa  abo
MapuIpyTu3aropa, el kaap € HoBuM. OTKe, euxionuii nopm 1
KOMYTaTopa, 1 MaplIpyTU3aropa CTae€ IKEPEJIOM KaapiB 1 MOXKe
po3rasaatuca sk Buxia npuctporo DTE.

3BaKarOuUM HAa BUULICTIPOCTEIKEHE, Taki KOMYHIKaIiH1
OPUCTPOI, SIK MOCTH, KOMYTAaTOPH 1 MapIIPyTU3aTOPH PO3IISAA0OTh
y Mexax 3mimanoro kiacy — kjiaacy DTE/DCE, ne po3pi3HsIOTh
BianoBiaHi munu nopmie: DTE abo DCE. [lng nux noprtis
npuHOMNaMu (PyHKIIOHYBaHHS € Taki: 1 nopty DTE curnan
JaHWX TepeaaBadya € BHUXIJHUM, a CHTHAl JaHWX NpuiiMadya —
Bx1aHUM; UIs mopTy DCE— BiAMOBIAHO HABMAKH.

Ilacuene oonaonanna mepedxnci

IlacuBHe 00JIaAHAHHSI BUKOPHUCTOBYETHCA s MOOYAOBH
TEICKOMYHIKAIMHAX KalenbHUX cucteM Mepexi. KabenbHa
CUCTEMA — [€ CKJIAQOHWA TEXHIYHUNA OO0'€KT, SAKHNA OyayeThCs
BIJIMOBITHO >KOPCTKAM BHMOTaM 3arajibHOMPUAHATAX CTaHAAPTIB.
Jlo HBOro Hajekarb JIHECHHO-KAOENIbHI CHOpyAM Kalem JIHINA
3B’SI3Ky, pereHepailiiine oOmamgHaHHs, Touo. CTBOpEeHHS W
NPaBUJIbHA €KCIUTyaTalis TaKOro 00'eKTa BUMararoTh BiANOBIJHOTO
piBHA  KBamikamli  MPOCKTYBAIBHHMKIB,  MOHTAKHUKIB 1
00CIYyrOBYKOYOr0 MEPCOHATY.
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OOnmagHaHHs KaOETbHUX CHCTEM ISl MEPEXK MIAMPUEMCTB €
HAa0OPOM KOMITOHEHTIB 1 aKCECyapiB CTPYKTYPOBAHMX KaOEIbHUX
cucteM (CKC) 1 ckmamaetbes 3 KaOenmiB,  poO3'eMiB
TEICKOMYHIKALIMHAX Ta 1H(POPMALIHMUX PO3ETOK, MOHTAKHOTO
oOflaiHaHHS, HACTIHHUX KOpOOIB Uil MTPOKJIaAKM  KaOemiB
TOPU30HTANIBHOI PO3BOJIKY, 3aKJIaJHUX IS MPOKIAJaHHSA KaOesiB
BEPTUKAIBHOI PO3BOJIKH Ta 1H.

KoHTpoJIbHI IUTAHHS

1. Jlo skoro kiacy OO'€KTIB HaJIe’KaTh MEPEKI 3B'A3KY?
SIKMMU 3aKOHOMIPHOCTSIMH BOHU XapaKTEPU3YIOTHCH !

2. 'V YoMy mnojsira€ OCOOJMBICTE CHCTEMHOTO MIAXOAY Y
BHBYECHHI MEPEXK 3B'A3KY K CKIaJIHUX CHCTEM ?

3. IlosicHITH BIAMIHHICTH MOHATHE CUCTEMH SK 00'€cKTa Ta K
MOJIENI.

4. SIK TpaKkTyeThCA MOHATTS "apXITEKTypa” B TEXHIL?

5. 1o Take apXiTEKTypa MEPEXI Ta ii CACTEMHHUIA ONHC?

6. Y YoMy mnossArae BiAMIHHICTb TONOJOTIA (PI3UUHKX 1
JIOTIYHUX 3B'SI3KIB?

7. Ilepenmivith 6a3o0Bi TOmoONOrii (PI3MUHMX 3B'SI3KIB Ta iX
XApAKTEPUCTHKHU.

8. YV 4omy BIJIMIHHICTH BHMOI [0 PO3LIMPIOBAHOCTI H
MacImTadOBaHOCTI MEPEXKI?

9. o BimoOpaxarOThb MOAECII OpraHi3aliiiHOi CTPYKTypH
MEpPEXi?

10. [{o € eneMeHTaMu MOJEI OpraHi3auiifHOl CTPYKTYPH Ha
PiBH1 TOMONOTi (Pi3MYHUX 3B'SI3KIB?
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I11. V domy mnossrae BIAMIHHICTb KIHIEBUX IyHKTIB
1H(pOpMAaLIITHOT MEPEXK] Ta TEIEKOMYHIKALIHOT Mepexki?

12. fxi pyHKIIT BUKOHYIOTBCS Y BY3JIOBUX IMyHKTaX MEPEXI
3B'SA3KY?

13. Tlpoanam3yiTe 1€papxit0 BY3JIOBUX NYHKTIB. Sk
PO3NOAUTAIOTHCSA (PYHKINT BY3JI0BUX MYHKTIB 3aJIEKHO BIJ X MICIS
B CXEMi 0araropiBHEBOI CTPYKTypH3aLlii?

14. Yum BHUpPIZHAETHCA PIBEHB M1’ €THAHHS KIHIIEBUX CUCTEM
(XOCTHHTOBHX CUCTEM) 1H(OpMALIHHOT Mepexi?

15. SIk BU3HAYAETHCS CTATYC MAriCTPAJIbHUX JIHIH 3B'SI3KY?

16. Oxapaktepu3yiTe pOJBOBE MPU3HAUYECHHSA BY3JIOBHX
MYHKTIB Y MOJEIIAX OPraHi3alliifHOi CTPYKTYPU MEPEKI.

17. 'V dgKkuX ponsgx MOKE BUCTYNATH BY3JIOBUH IYHKT
BITHOCHO KIHIIEBHX MYyHKTIB 1HPOPMALItHOI Mepexi?

18. V yomy cnenmdika GyHKIIH Ta 00'€KTIB MEpExi?

19. Ha3eiTe OCHOBHI (yHKWIi, SKI 3AIACHIOIOTHCS B
1H(pOpMaLIHHIA MEPEKI.

20. TlosicHiTh TepMiHM "JOTIYHUE 1HTEpdEic”, "mpoTokoI”,
"eTaJIOHHA TOYKa TEIEKOMYHIKaLiiHOT Mepexi'.

21. o Take "dyHkumioHameHl Moaymi", "miacucreMu” 1
"nomeHu"?

22. Slkum ymHOM cnocoOu (GopmMyBaHHS (PYHKLIOHATBHHUX
MOJ1yJIIB BIUIMBAKOTh HA MOSIBY HOBOI KOHLEM LT MOOYA0BK MEPEK1?

23. [Ilo xapakTepusye NPOTOKOJIbHA MOJIETh MEPEKI?

24 SlkumMu  OCOOJIMBOCTSIMM  XapaKTEPU3YKOThCA  PiBHI
OPOTOKOJLHOT MOJENI?

25. SIkor0 € CTPYKTypa MPOrpaMHOro 3a0€3MEYEHHS MEPEXKI?

26. 1o Take "Moaenb (PI3MUHOI CTPYKTYPH MEPEXi"?
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27. 3 AKHX KOMITOHEHTIB CKJIQAA€ThCA MOJCIb arnapaTypHOi
peam3anii pyHKii i 00'eKTIB Mepexi?

28.  OxapakTepu3yiTte BIJMIHHI PUCH AKTUBHOTO Ta
MACUBHOTO 00JIaTHAHHS MEPEXKI.

29. IlepepaxyiiTe KJlacu amapaTypyu aKTUBHOIO OO0JIaJHAaHHS
MEPEKI.
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