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METOAOJIOI'TYHI OCHOBHU NOBYAOBU CUCTEMMU YIIPABJIIHHA
TH®OPMAIIMHO-TEJEKOMYHIKAIIMHUMHA MEPEXXAMH 3CY

[apopmariitHo-TenekomyHikamiitHi mepexi (ITM) 3CY maioTh B CBOEMY CKJIaAl BEIUKY
KUTBKICTh MIJCHCTEM pI3HOTO (DYHKI[IOHAIBHOTO MpPU3HAYEHHS Ta 3aCTOCYBaHHA. Taki cCHUCTeMH
nmoTpeOyoTh SKICHOro ympaBiiHHA. [HpopMamiiiHo-TenekomyHikariini mepexi (ITM) 3CY
OyAyrOTbCS MiJl 3aBJaHHSA, sKi MOTPIOHO BUPINIYBAaTH, a BIAMOBIAHO CHCTEMa YNPABIIHHA HUMHU
MMOBUHHA 3a0e3reuyBaTH 0araTOpiBHEBY MIATPUMKY MPUUHATTS PIllICHb MMOCAIOBUMHU 0COOAMH IO
edexTuBHOMY ympaBiiHHiO [TM nns 3a0e3neyeHHs MIaHyBaHHsI, MMiITOTOBKU JIO 3aCTOCYBAaHHS 3a
MIPU3HAYCHHSM, 3acTOCyBaHHS 1 BigHOBieHHs [TM 1 Ooe3matHOcTi cuim  (3aco0iB), a TaKOX
000BOTO 3aCTOCYBaHHSI BIMCHK 3B’SI3Ky 3 BHUKOHAHHSM BHMOT 70 CTiiKOCTi, 0e3mepepBHOCTI,
OTIEPAaTUBHOCTI Ta CKPUTHOCTI.

IcHyroui 3apa3 TeXHONOTIi YHpaBIiHHA 1H(POPMAIIHHO-TEIEKOMYHIKAIIIHHUMU MepexaMu
po3paxoBaHi Ha cTaTHMyHi ab0 KBa3iCTaTWU4YHI YMOBH iX (YHKI[IOHYBaHHS Ta BpPaxOBYIOTb
0COOJIMBOCTI, IO XapakTepHI I [HUBUIBHUX CHUCTEM. BIiIMIHHOCTSIMM MiX LHUBUIGHUMH Ta
BiIICBKOBHUMH CHUCTEMaMH YIIPAaBIIHHS MepekaMu MOJSATraloTh B HACTYMMHOMY: PI3HI I[N, €Tamu,
¢byHK1ii, piBHI yIpaBIiHHSA, BUMOTH JI0 ONEPATUBHOCTI YIPaBIiHHS, IHTEHCUBHICTh 30BHIIIHBOTO
BIUTUBY JecTabumizyrounx (akTopiB (BOrHEBE BpaKeHHS, aKTHMBHI 3aBajid, PaJllOCIEKTPOHHA Ta
iHpopmaniiiHa 60poTe0a TOIIO), TOOTO, Y BIHCPKOBUX CHCTEMax 3B'SI30K NMOBHHEH OyTH 3a Oy/b-
aKkuX ymoB. Ha ceoroani ckiamacs Taka cutyaris, mo B 30poitHux Cunax YkpaiHu Hemae
eeKTHBHOI aBTOMAaTH30BaHOi cructeMu ynpaniiaag [TM. Bcei 10 nporo Hamaranasi CTBOPUTH TaKi
CUCTEeMH CTHHAJIWCSA 3 BEJIMYE3HOIO KITBKICTIO TPYAHOIIIB OPraHi3aliifHOro Ta TEXHOJIOTIYHOTO
xapaktepy. llinBuieHHs eQeKTHBHOCTI BHUKOpUCTaHHA pecypciB ITM, edexTHBHE BUKOHAHHS
3aBlaHb MOXe€ OyTH JOCSATHYTO 3a PaXyHOK PO3BHUTKY 1 BJIOCKOHAJICHHS CHCTEMHU YIPABIiHHS
3B's3koM 3CYVY, B mepury uepry 3a paxyHoK ii aBToMaTu3ariii.

IIpoBenenuit anaii3 A03BOJIsA€ 3pOOUTH BUCHOBOK, 10 BC1 MPOBEIEHI /10 I[bOTO JOCIIIKEHHS
HE BpaxOBYBaJM 30BHIUIHIN BIUIMB Ta BUCOKY auHamiky 3MiHu ctaHiB ITM. Tomy, B ocHOBY
noOynoBu cuctemu ympasiaiHHS [TM NOBMHHO MakCUMajlbHO BHMKOPHCTATH MPUHIMIIN
3acTOCYBaHHA cucTeMHoro migxoxy. Toxai cxema nmoOynoBu ITM Oyzae ckiagaTucst 3 HACTYIHHMX
€TamiB: BU3HAYEHHS BUXIJIHUX JaHUX; BU3Ha4YeHHS 1neld ¢yHkuionyBanus ITM ta CVY;
BHU3HAUEHHS €TalliB Ta VIl yHpaBliHHSA MepeXaMU; BU3HAYCHHsS (YHKIIN Ta 3a/1ad yNnpaBiIiHHS
MepeXaMy; BU3HAYEHHS MOJIeJIeH, aJlTOPUTMIB YIIPaBIIiHHS Ta KpUTEpiiB oLiHKU epekTuBHOCTI CV;
BHU3HaueHHs BapiaHTiB peanizauii CY Ta BuOIp pauioHanbHOro (ontumMaibHoOro) Bapianty CY. B
MOJJAJIBLIIOMY TIPOBECTH HAa OCHOB1 KPUTEPIiB OL[IHKU €(hEeKTUBHOCTI BHOIpP ONTUMAILHOTO BapiaHTy
MoOyJOBH CUCTEMH YIIPABIiHHS.

1. Buxiani xani Ta nisti pyHknionyBaHHs.

[lepcniektuBHa ITM cknamaeTbest 3 CUCTEMHU YNPABIIHHA TEIEKOMYHIKAIIHHUMU MepekaMu
(CY TKM) Ta tenexkomyHikamiuux mepex (TKM) (puc. 1). Ha mi ABi ckaoBi cucTeMU MOCTIHHO
BIUIMBAIOTh 30BHILIHE CEPEAOBHINE Ta CynpoTHBHUK (E), 1m0 Oe3mocepenHbO BHSBISETHCS B
BUTJISIII OOMOBOTO 3aCTOCYBaHHSI BifIChK, BOTHEBOTO BPAKEHHS, pai0oeTIeKTPOHHOT O0OPOTHOH.

TenexomyHikamiiiHi Mepexki s = 1...S MalOTh TOJIOBHY MeTy Z° — mepeada inpopMaltii Mix
opraHami BiCHKOBOI'O YIpaBJIiHHS 3 3aAaHuMu napamerpamu. TKM ckiafaioTbes 3 HACTYIHHX
MepeK: MPOBOJIOBOTO 3B’S3KY, PaIiO3B’I3Ky, PpaiopeledHOro 3B'SI3Ky, TpomochepHOro 3B'A3KY,
CYIyTHUKOBOI'O 3B'SI3Ky, ONTOEJIEKTPOHHOIO 3B'3Ky. Bci BOHM ONHMCYIOTbCS HACTYMHHUMU
XapaKTePUCTHKAMH, 110 B KiHIIEBOMY BHUIIAJIKy BHU3HA4aroTh BuximHi gani Mepex {Xjs = Xis, Xos,
Xss, Xas, Xss, Xes, X7s }: mapamerpu Mepexi: KUIbKICTh BY3JiB, PO3MIIIEHHS Ha MiCIIEBOCTI,
CTYIIHb MOKPUTTS TEPUTOPIi Mepexkero, KUTbKICTh 0a30BUX CTaHIIN, yac (PyHKIIOHYBaHHS MEpEX,
MPOTOKOJIU 1H(POPMALIIHHOTO 0OMIHY Y BiMOBITHOCTI 3 eTanioHHO0 Mojeuto OSI, oo {Xis};
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CTpyKTypa (Tomoioris) Mmepex {Xas};

ckian By3miB {Xss}, kaHamiB {Xss} (THUn amaparypu, oOnaaHaHHS; TUN Tpadiky; pPiBEHb
YIIPaBITiHHS; KUTBKICTh paiioCTaHII} Ta X THIIH, TOIIO);

HaBaHTaXeHHs (THI, MakcHMabHe 3HadeHHs) {Xss}, Tomro;

napameTpu BY3TiB {Xes}, kaHamiB {X7s} (MpOMyCKHA CIIPOMOXKHICTb; KiJIbKICTh a0OHEHTIB,
0 OOCIIYTOBYIOTBCS; TIOTYXHICTh TepeaaBayiB; YaCTOTHUH Jiana3oH; aJlrOPUTMH YIIPABIIiHHS,
TOIIO).

Pazom 3 THM, KOXKHA 3 IIUX MEPEXK Ma€e CBOKO CUCTEMY YIIPaBIIiHHS — IPOBOIOBUMH 3ac00aMH,
paniozaco6aMu, ONTOENEKTPOHUMH 3aco0aMu, TOBITPSHUMH 3aco0aMu, paliopeeHUMH,
Tponoc(epHUMH, CYITyTHUKOBHMH 3aCO0aMHU.

Enementamu ta 06’ektamu ynpasiinag TKM e: okpemi Mepeski, 30HU, HAPSIMH, MapIIPYTH,
BY3JIM, KaHAJM, PaJiOCTaHIli, MapuIpyTU3aTOpH, KOMYTATOPH, IILIIO3M, TEJICKOMYHIKaIiiH1
wiargopmu, cepsepa, APMu nocagoBux ocio, Tomo.

Jlo TenekOMyHIKaIiHUX MEPEXkK Tpe ABJISIOTHCA HACTyIHI BUMorH [1]:

1. 3a CTiHKICTIO: )KUBYYICTh, 3aBaJIOCTIMKICTh, HATIHHICTh, €ICKTPOMArHITHA CyMiCHICTb.

2.  3a MOOUIBHICTIO.

3. 3a 0e3meKoro: MPOTUPO3BIA3AXHINEHICTh, IMITOCTIHKICTB.

4.  3a mpomycKHOIO CIIPOMOKHICTIO.

B mpomeci ekcruryaramii TeTEeKOMYHIKAIIHHAX MEpEX [0 HapaMeTpiB Iepenavi JaHuX
(pekoMeHaIii MIDKHAPOJAHOTO COHO3Y €JIEeKTPO3B’SI3Ky — cekTop TenekomyHikarii [TU-T)
npea’sBISIOTh BUMOTH 110 [2]: 3aTpuMok mepenavi iHdopMailii; MIBHAKOCTI mepenadi JaHuX;
IMOBIPHOCTI MOMUJIOK B IMAaKeTax; MPOIMYCKHOI 3/1aTHOCT1 MEPEXi, TOIIO.

B ocnoBy cuntesy CY TKM mnoknaneHO arperaTMBHO-ACKOMIO3HLIWHUN MiIXil, o
JI03BOJISIE TIPEICTABUTH MAaWOYTHIO CUCTEMY Y BHUTIISAI CYKYIHOCTI B3a€MOIIOB’SI3aHHX €JIEMEHTIB
pizHOTO piBHA netamizamii [3]. el miaxin BKIFOYAE MOCIITOBHY JEKOMIIO3UINIO iJCH, QyHKIIIH,
3aJ1ay, 1110 BUKOHYIOTHCSI CHCTEMOIO Ta arperyBaHHs Ha BIANOBITHOMY PiBHI JeTami3allii e1eMeHTiB
JUIS TCHEpYBaHHsS BapiaHTIB MOOYIOBM CHCTEMH Ha PIiBHI JeTami3arii, oo po3TismaacThesi. B
MoJajIbIIOMy OyJ1eMO BUKOPUCTOBYBATH 1I€H MIAXi.

Cuctema ynpapiinag U TenekomyHikauiiinumu mepexamu (TKM) mae rinobansny mery ZY—
3a0e3neyeHHs mepefadl JaHWX 13 3a/1aHOI0 SKICTIO B YMOBAaX 30BHIIIHIX BIUIUBIB Ta BUKOHAHHS
00MOBHX 3aB/aHb.

Jlo cucteMu ynpaBlliHHS TENEKOMYHIKAI[ITHOIO MEPEkKeEI0 Mpea ABIAIOThCSI HACTYIHI BUMOTH
[4, 5]:
3abe3nedeHHs nepeaydi BCix BUJIIB Tpadika 3 3aJJaHO0 SIKICTIO.

MaxkcruMaibHa aBTOMaTH3allisl IPOLECIB YIIPaBIIHHSL.
Pimenns 3aga4d no 60iioBOMy 3a0€3MEUSHHIO MiAPO3ALITIB 3B SI3KY.

4.  3abe3neueHHs  aJanTUBHOTO  (YHKIIIOHYBAaHHS  MEpeXi 3  MOXIUBICTIO 11
camooprasizaiiii.

5. 3abe3neyeHHs NPUNHHATTA pillIeHb B peaJbHOMY MacTali Jacy.

6.  Onrumizaris XapaKTepUCTHK MEPEX.

7. MiHiManbHe 3aBaHTaKEHHS Mepexi cayxk00BoI0 iH(OopMaIli€to.

8.

9.

wrh e

3a0e3neueHHs! KOHTPOJIIO CTaHy 3ac001B 3B 3Ky Ta MPOXOKEHHS 1H(OopMallii.
[TinTpuMKa cTpyKTypH (TOIOJIOTIT) MEpPEXK 3 YpaxyBaHHSAM 3MiH YMOB (DYHKIIIOHYBaHHS.
10. 3abesmedeHHs TUIAaHYBaHHS, IOHOBJICHHS, peKOH(]Iryparii Ta HapoIIyBaHHS MEPEXK.
11. 3ale3neveHHs ynpaBiiHHSI MapLIPyTH3ALIELO.
12.  YmupapniHHS MOTOKaMH (30BHIIIHIMYU, BHYTPIIIHIMA).
13. 3a0esneyeHHS 3aXHCTY MEPEX, TOIIO.
BuxigHumu 1aHuMu AJi CUCTEMM YIPABIIHHS TEJIEKOMYHIKALIHHOI MEPEXe MaloTh OyTH
nactynsi nami U = {U;},i = 1,1:
1. Kinbekicts piBHiB ynpasninas {U1}.
2. KinbKicTh TeTEKOMYHIKAIIHHUX MEPEX, SKUMH yrpaBisiioTh {Uz}.
3. llentpamnizoBanuii, AeHCHTpaTi30BaHUH, 3MillIaHui pexumu podotu {Usz}.
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KinpKicTh anapaTHHX Ta MPOrpaMHUX pecypciB mepex {Us}.

O6csr cayx6oBoro Tpadiky {Us}.

MHOXHMHa MOXITUBHX BapiaHTIB peaiizaiii TexHouorii ynpasiinas mepexxamu {Us}.
[TapameTpu 6e3meku {U7}, Tommo.

2. ETanu, nini ynpasJIiiHHS MepeKaMu.

Etanamu ¢yHKIIOHYBaHHS CUCTEMH YIPABIIiHHS € IJIAHYBAaHHS, pPO3TOPTaHHS (OpraHi3ariiHi
croco0u peaizallii) i OnmepaTuBHOTO YIpaBIiHHSA (OpraHi3aliifHO-TEeXHOIOTTYHUH crocil).

Etan niianHyBaHHsI 3/1ICHIOETBCS LEHTPOM YIpaBiaiHHA Mepexi. CyTHICTh IJIaHyBaHHS
MoJIsirae B OpraHizamii JisUIBHOCTI OpraHy YIpaBiHHS, $Ka HampaBieHa Ha (QOpPMYyBaHHS 1
MPUAHATTS PIMICHHS IO opraHizamii Mepexi (crmocodu moOymaoBH MEpEeki), CBOEYacHY pO3pOOKy
JOKYMEHTIB 1 JOBEJEHHS 1X J0 Mi/uIeriuX (MMOCTAaHOBKA 3a/1a4 Tepe]] CUIaMH 3B S3Ky Ta PO3IOJILT
cui Ta 3acobiB [4, 5].

Cuctema ympaBiiHHS TIOBMHHA pEaji30BYBaTH HACTYNHI BHUJAM YIPaBIiHHSA 3B'SI3KOM:
opeanizayiiune, Op2anizayiltHo-mexnooziune i mexmnonociune [4, 5].

1. Ha piBHI opeanizauiithozo ynpaeninna TOBWHHI peEali30BYBAaTHUCS IUILOBI 3aBIaHHS
(GYHKLIOHYBaHHS CUCTEMH 3B'SI3KY LUISIXOM IJIAHYBAHHS 3B'A3KY, YIPaBIIHHA 100YI0BOIO CUCTEMU
3B'SI3KY 1 OOHOBHM 3aCTOCYBAHHSM 3'€IHAHB 1 YACTUH 3B'SI3KY.

3aBaHHs IJIaHYBaHHS IPU YIPABIIHHI MEpeXaMH SIBIIIOTH COOOI0 IPOLEC MOCTAaHOBKU
JTeH, SIKi TOTPEOYIOTh JOCATHEHHS 1 PO3pOOKH MPOTpaMu iX JOCSITHEHHS, 0()OPMIICHOT Y BHUTIISAII
CYKYIHOCTI JIOKYMEHTIB IO 3B'i3Ky, OCHOBHMM 3 SKUX € IUIaH 3B'SI3Ky. 3MICTOM IpoLecy
TUTAHYBaHHS € PO3MOJILJI PECYpCiB MEPEkK 1 BUSHAYCHHS MOPSAKY iX BUKopucTaHHs. CyTHICTB 1 3MiCT
IUTAHYBAaHHS 3B'I3KY BM3HAUYA€ThCA i1 LUIBOBUM MPU3HAYCHHSAM, XapaKTepoM (YHKIIIOHYBaHHS Ta
MPUHIIUIIAMA 3aCTOCYBaHHS B TOH a00 iHIIOT 0OCTaHOBKH.

3aBIaHHsA IUIaHYBaHHS pPO30MBAIOTbCA HA TIPYNM: A CTAalllOHAPHOTO Ta MOOUIBLHOIO
KOMITIOHEHTH, JUIS Paio3B's3Ky, IS pajiopereHoro, sl TpOHoc(hEepHOro Ta KOCMIYHOTO 3B'S3KY,
U1 BY3J1iB 3B'A3KY Ta JIHIN NPUB'SI3KHU, JIs1 MEPEXK IOCTYILY.

HasiBHICTh MOOUTHPHHX KOMITOHEHT, a TAKOX IOTOYHI 3MIHM B TOIOJIOTii MEpeX 1 CHCTEM
yIpaBIiHHS, MPU3BOJATH 0 HEOOXITHOCTI Mepepo3noiiny (YHKIIM ympaBiIiHHS 3B'S3KOM IO
nmaHkax 1 piBHsAX ynpaBiiHHsS ACY, a TakoX BIANOBIAHOTO YTOYHEHHS CKJIAAY 1 B3a€MO3B'S3KY
3aBJlaHb, 1110 BUPILIYIOTHCS 10CAJOBUMHU 0CO0AMU MPH YIPABIIHHI MEPEKAMU.

[Ipn npoMy 3aBJaHHS aBTOMATH30BAHOIO YIPABJIIHHS 3B'SI3KOM Ha OpraHi3aliiiHOMy piBHI
MOBMHHI BHPIIIYBaTUCA HAa OCHOBI 3aCTOCYBaHHS KOMIUIEKCIB 3aCO01B aBTOMAaTH3allil ylpaBlIiHHSA
3B'SI3KOM, 3arajlbHOTO MPOrpaMHOro 3a0e3MeueHHs, CHELIaJbHOTO MPOTrpamMHOro 3ale3lneyeHHs
OpraHizallifHOrO yINpaBliHHA Ta €JIeMEeHTIB iH(opMaliiiHoro 3ale3neueHHss — 0a3 JaHUX
OpraHi3aliifHOro ynpasJliHHS, peajli30BaHUX HAa OCHOBI Cy4acHUX 3ac001B MPUKIIAHOI cepeioBUIIa
CHCTEM MiATPUMKHU NpUiHATTA pimeHs (aani CIIIIP).

[Ipn npomy B 3aranbHOMy Bumajaky nepcrnexktuBHi CIIIIP, mo peanizytorsest B ACY3, sk
MAaCHBHI, TaK 1 aKTHBHI, MOXKYTb MOEJIHYBATH METOH 1HOPMALIHHOTO MOIIYKY, IHTEIEKTYaIbHOTO
aHaJli3y JlaHUX, MOILIYKY 3HaHb B 0a3ax JaHUX, MIPKyBaHb Ha OCHOBI IPELIE/IEHTIB, IMITAllIHHOTO
MO/ICJIFOBAHHS, TEHETUYHUX AITOPUTMIB, HEHPOHHUX MEpEX Ta 1H. B 3aJIEKHOCTI BiJl KOHKPETHHX
3aB/laHb, 1 Oy/lyBaTHCsl HA OCHOBI T€XHOJIOTIT aHAJITUYHOI 0OpOOKHM 1H(pOpMaIlii B pealbHOMY 4aci
(OLAP — online analytical processing) i BapianTis ii peasizarii.

Jlns  Oe3nocepeIHBOr0 BHUPIMIEHHS 3aBJaHb OPraHi3alllfHOrO YIpPAaBJIIHHS 3B'A3KOM Ha
opraHizaliifHoMy piBHI yIpaBIiHHA HOBUHHI BUAIISATHCA HACTYIIHI OCHOBHI JIOT14HI MiICUCTEMHU:

nijgcucTeMa o0JiKy TaHUX OOCTaHOBKH 10 3B'S3KY;

miJicucTeMa MOJICNIIOBaHHS (DYHKIIIOHYBaHHS MEPEXK 3B'A3KY;

miJicucTeMa TUTAHYBaHHS 3B'S3KY;

nificucTeMa IJIaHyBaHHs 3aCTOCYBaHHsI €JIEMEHTIB CUCTEMH 3B'A3KY (BY3IiB, LIEHTPIB, JiHiH,
MEpex,

CHCTeMH TexHIuyHoro 3abesmedyeHHs 3B's3ky 1 ACY, pesepBy cuil 1 3aco0iB 3B'SI3Ky Ta
aBTOMaTH3aIlii);

HiIcCKCTeMa OTIEPaTUBHOTO YIPABIIIHHS 3B'A3KOM;

No ok
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nigcucrema 3abe3neueHHs ONepaTUBHO-TEXHIUHOT CITy>KOM Ha eIEMEHTaX CUCTEMH 3B'A3KY;

mijicucTeMa BceOiuHoTo 3a0e3nevyeHHs (YHKIIOHYBAaHHS CHCTEMH 3B'S3KY.

2. Ha piBHi opeanizayiiino-mexnonoziunozo ynpaeainnua NOBUHHI BUPINIYBAaTUCS 3aBIaHHA
10 YMPaBJIiHHIO MEPEKaMHU 1 MOCITYraMu 3B'SI3Ky Y B3a€MOJIIi 3 MJICHCTEMaMH OPTaHi3aliifHOro Ta
TEXHOJIOTIYHOTO YIPABITiHHS.

Jlnst  BupimIeHHS 3aBAaHb OPraHi3allifHO-TEXHOJIOTIYHOTO  YIpaBJIiHHSA 3B'A3KOM Ha
BiJIIIOBITHOMY PiBHI YIpPaBIiHHA MOBHHHI BUAUIATHCS HACTYITHI OCHOBHI JIOT14HI MiJACUCTEMH:

MiJICHCTEMa YIPABIIHHS SKICTIO HaJaHHS BUIIB 1 MOCIYT 3B'SI3KY,

MiJICUCTEMa KOHTPOJIIO CTaHY 1 3MiHa CTPYKTYPH MEPEXK 3B'S3KY.

OcHOBY TeXHIYHOI peami3amii JaHOrO piBHS TIOBUHEH CTAHOBUTH KOMIUIEKC 3aco0iB
aBTOMAaTH3allii ONepaTUBHO-TEXHIYHOTO YIIPABIIHHI MEpEKaMH 3B'SI3KY, 10 BKIIIOYAE:

aBTOMATU30BaHI poOOYl MiCIs MOCAJOBHX OCI0, 00'€qHAHI JOKAIBHOK OOYHCITIOBAIBHOIO
MEpPEKEI0 3 cepBepaMHu JI0JIATKiB, 1 0a3u JaHUX;

nporpamHe Ta iHpopmarliitne 3abe3nedeHHs, 1o 3a0e3neuye aBTOMaTH30BaHE PIIICHHS 3a/1a4
OTEePATUBHO-TEXHIYHOTO YIIPABIIHHS.

3. Ha piBHI mexnonoziunozo ynpaeninna TOBWHHI BUPINIYBATHUCS 3aBIaHHS KOHTPOJIO 1
3MIHM TEXHIYHOTO CTaHy 3aco0iB 3B'S3Ky (MEpPEKEBHX €JIEMEHTIB) MEPEK 3B'SI3KY IUIIXOM
CTBOPCHHS BIJMOBITHOT MiACUCTEMH.

TexHonoriuHe YHpaBIiHHS 3B'I3KOM  3IIMCHIOETHCS 3 BUKOPUCTAHHSAM MOXIJIMBOCTEH
Cy4acHHUX 3aco0iB 3B'3Ky CIIpUIMaTH Kepyroui KoMaHau 1 curdainu 3 6oky ACY3, 3MiHIOBaTH Mij
iX BIUTMBOM CBO1 CTaHH, a Takox BuAaBatu B ACY3 iH(opmalliro mpo CBiif cTaH.

Jlis ymnpaBmiHHS 3B'S3KOM 1 BiliCbKaMu 3B'SI3Ky B PI3HUX YMOBaXx OOCTaHOBKH MOXKeE
OpraHi30BYBAaTHCS ILISXOM CTBOPEHHS OKPEMHUX MEPEK YIpaBIiHHS (CIy)k00BOro 3B's3Ky) abo
[UIIXOM BUKOPUCTAHHS KaHAJILHOTO PECypCy Mepex 3B'SI3KY.

Ha wmepexy ymnpaBliHHS TOKJIANAIOTBCS 3aBJaHHSA IO Tepeaadi KOMaHJHOI iHopMarlii,
nepenavi JaHUX, Mepeaadyi KOMaH] TEXHOJOTIYHOrO YIPaBIiHHS KOMIUIEKCAMU TEXHIYHUX 3ac001B
cucremu 3B's13ky 3CY, ynpaBiiHHS pyXOMUMH OJJMHULISIMH TOIIO. BUKOHAHHS TaHUX 3aBJaHb MOXKE
3a0e3neyyBaTrcs 3a paXyHOK CTBOPEHHSI BIAMOBITHUX MIJCUCTEM MEPEXKi yIpaBIiHHS.

Kpim mporo B ACY3 moBWHHA CTBOPIOBATHCS IijcucTeMa Oe3nekn (DYHKIIOHYBaHHS, SKa
CIpsMOBaHa Ha 3a0e3MeueHHs CXOPOHHOCTI JaHHX, 10 LHUPKYIIOITh B CHCTEMi, PO3MEXKYBaHHS
JOCTYITy TIOCQJIOBUX OCI0 OpraHiB yMpaBliHHS 3B'SI3KOM 70 1HoOpMarlii, iX ayTeHTHdiKario i
HEJ/IOMYIIEHHS HECAHKI[IOHOBAHOT'O BTPYUYaHHS.

Eman po3zopmanns nionsrae B po3ropTaHHi Mepexi B 3aaHoMy paiioHi. [Ipu nibomy 3amaui
eTammy po3ropTaHHA (MeperuiaHyBaHHSI) MEPeXi MOXKYTh BUKOHYBATHUCSA ¥ Ha eTami ONEepaTUBHOTO
YIOPaBIiHHSA MPU 3HAUYHUX 11 3MiHaX (YIIKOJKEHH1, BBEJEHHI HOBUX YIPYNOBaHb BIHCBK # 1H.).
KoHTpomb 3a eTanioM po3ropTaHHs Mepexi 311HCHIOEThCS 13 HEHTPY YIPABIIHHS MEPEXKEIO.

Ha emani onepamueénozo ynpasninua 3a NPUHHATUMH KPUTEPIIMHU €(PEKTUBHOCTI MOCTIHHO
OLIIHIOETBCS CTAH MEPEX, 1 MPUUMAIOTHCS MipH (BIAMOBIIHO /10 MJIaHY Ta peajibHOi 0OCTaHOBKH) 110
BTPUMAaHHIO [MOKa3HUKIB €(PEKTUBHOCTI (YHKI[IOHYBaHHS B 33JJaHUX MeXax a0o 3[1MCHIOETBHCS iX
CUCTeMHa (KOPUCTYBAJIbHUIIbKA) OMTUMI3aIlisl.

3ajayl ONepaTUBHOIO YIpaBIiHHA (Ha BIAMIHHICTH 3aJa4 IUIAHYBaHHS) BUPIMIYIOTHCS
3MilIaHUM CIIOCOO0M (IIEHTPaIi30BaHO/EIIEHTPATI30BAHO0) Y PEKUMI PEaTbHOTO Yacy, a 3a 3MiCTOM
OaraTopa3oBo ix noBToproroTh. L{ukn ynpasninng (L) mepexi 341iICHIOETbCSI OpraHOM yIIpaBIiHHS
(ocoboto, 1110 MpHiiMaEe pilieHHs) Ta BKiIrouae (aus. puc. 1) [5, 6]:

— 30ip ingopmauii npo cman mepexci (Mpyu 1HOMY HEOOXITHO TPHIUMATH PIIICHHS 3a
00’eMOM, THIIOM, PiBHAMH, QYHKLIIMHU 300py ciy>k00Boi iHpopMmarii);

— ananiz oanoi ingpopmauii ma i 06podKka — BU3HAYAIOTHCS: CTYIIHb BUKOHAHHS MEPEKEIO
CBOIX (pYHKUIH, HEOOX1IHICTh YIPABISAIOUOTO BIUIUBY, LIl YIPABIIHHS 3 MOAAIBIIONI0 JETATI3AIE0
X Ha I,

— npuithammsa piwenna (peKoHOIrypalis Mepexi, Mepepo3noiyl KaHaliB TPAaHCIOPTHOL
Mepeki Ta MeEpexi JOCTYIy, MapupyTu3ailis Ta OOMEXKEHHS TOTOKIB, OHOBJICHHS €JIEMEHTIB
MEpEeKi TOIIO);
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— 006€0eHHA mMa GUKOHAHHA piwieHHsA (BUJada Ta JOBEIACHHS YIPABISIFOUUX KOMaHI,
po3cunaHHs  cIyk00Boi iH(opMarii, pe3epBYBaHHSI pPeCypCy, HalalITyBaHHA OOpaHHS,
BCTaHOBJICHHS IIOTYXHOCTI IepeiaBayiB, CIPSIMOBAHICTh AaHTEH TOIIIO);

— KOHmMPOb 6UKOHAHHA piuiend Y 3a/1aH1 YacOB1 IHTEPBAJIU.

Linamu cucremu ynpasininag (ZY) (puc. 1) MoxyTs OGyTH ekcTpemMyM abo MiATpUMKa
(BUCTYMarOTh K OOMEKEHHS ) 3aJIaHUX MapaMeTpiB (PYHKIIIOHYBaHHS BCi€i Mepexi abo 1i eJIeMEHTIB
(30Ha, HANPSIMOK, MapIIPYT, BY30JI, KAHAI), [0 MOYKHA MPEICTaBUTH B BUIIIiAL [4, 5]:

ZY = f(C,P¢,P*® F,YY,0,R) - opt
npu o6MexeHHAX R < Ry, 1a 0 < Oy, {T; < T} - min

ne C — CTpyKTypa CUCTeMH YIPaBIiHHS;

P® — MHOXHHA MTapaMeTpH EIEMEHTIB CUCTEMH YIIPaBIIiHHS;

P3® — MHO>XHMHA TTapaMeTpiB 3B’ SI3KiB MK €JICMEHTAMH CUCTEMH YIIPaBIIiHHS;

F — cykymnHicTh QyHKIIH, II0 peani3yloThcs cuctemMoro yrnpasiinas TKM;

Y — yMoBH (yHKIIOHYBAHHS CHCTEMH YHPaBIliHHS;

O — oOMexeHHs Ha 3HAUEHHS XapaKTEPUCTUK BIIACTUBOCTEH CUCTEMH YIMpPAaBIiHHS, IO
CTBOPIOETHCS;

R — oOMexeHHS Ha pecypcH, 3a JOMNOMOIOI SKUX Oyle CHHTe3yBaTHCS CHCTEMa
yIPaBIiHHS;

Ty — 9ac UUKITy ONEPATUBHOTO YIPABIIIHHS MEPEKEIO;

7" — yac, 10 BiJIBEICHUN Ha YMHPaBIiHHSA Mepexero abo ii eTanu, SKU BHU3HAYAETHCS
JTUPEKTUBHUMH JJOKYMEHTAMH.

PazoM 3 TuM, y CHCTeMi yIpaBIiHHS Mepexero icHye iepapxis uineit ZY. 3aranbHa winb
MOJUTSIETHCS HA AU TUIAHYBaHHS Ta ONEPATHBHOTO ympamiiHHA. OmnepaTHBHE YNPaBIiHHSA B
CBOIO 4Yepry TONUISETbCS HA  YOPaBIiHHSA  SKICTIO OOCIYroByBaHHS, KOHQIrypariero,
HECIIPaBHOCTAMM, pecypcaMH Towlo. B 3aramsHomy Bumanky ZU MoyKHA IIpeICTaBUTH Y BUIUISM
CIMCKIB M IIIIJICH, SIK1 [TOB’sI3aH1 BU3HAYCHUMHU BiHOMICHHSIMH [6, 7]:

2V = {2,001(Z11, 212, ., Z10}012(Z01, Z3s s Za} o Oij{Zicrs Zicas o Zicn}}

ne ZY — iepapxis wineii cucremu ynpasiHHS; Z, — IJ100adbHA LiJb; Z; j — I-a mianiie j-ro

piBns iepapxii mineit, i =11, j=1J ; ® — MHoxuHa BinHOIEHD HA ML iepapXii wineii.

Hanpuxnan, g0 MepexkeBUX (30HOBMX) IUIEH YIpPaBIiHHA MOXKHA BIHECTH ONTHUMYM
HAacTymHUX mapametpi Z = {Z1, Za, ..., Zn}:

Z1 — NIpOAYKTHUBHICTH BCl€T MEpEXki, MEPEXK1 MEBHOTO PiBHA a00 1i 30HHU, HAPSAMY, MapLIPYTY,
KaHany; Z2 — HOTYXHICTb pajionepesaBayiB Mepexi UM ii 30HU; Z3 — CTYIIHb MOKPUTTS TEPUTOPIi
(aboHeHTIB) Mepexero (aeporaTrdopmamu); Z4 — CTPYKTypHA HaJIHHICTh (3B'SI3HICTH) Mepexi, ii
30HM; Zs5— KUIBKICTh amapaTHUX pecypciB (aepomiaTdgopm, 6a30BUX CTaHIIHN, cepBepiB TOLIO); Ze —
yac (yHKIIOHYBaHHSI Mepexi il 30HH, HapsAMY, MapLpyTy; Z7 — o0csr ciyx0oBoro Tpadika; Zg —
yac IJIaHyBaHHs, pPO3TOPTaHHs, BIJHOBJIEHHS MepexXi 4u ii 30HHU, HampsMmy; Zg — IMapaMmeTpu
Oe3neku U T. 1.

3. ®ynkuii Ta 3a7a4i yIpaBJIiHHA MepeKaMu.

Cucrema ynpasninHs TKM mnoBuHHa 3a0e3nedynTd BHKOHAHHS OCHOBHUX (YHKIIII
F={F},¢ = 1, &, 5K B IUKJI YHPaBIiHHS TaK OKpeMi (yHKIII1.

[{uk1 ynpaBiliHHS CKJIaJa€Thes 3 QYHKIIIN:

1. KonTposb cTaHy eneMeHTiB Mepeki, KoH(Irypariii, Tonosorii Mmepexi Fi.

2. Anani3 crany mepexi F2.

3. IIpuiHATTA pilIeHHS 10 YIIPaBIiHHIO Mepexero Fa.

4. JloBeieHHS pillIeHHs N0 YIpaBiiHHIO F4.

Oxpemi QyHKII1, 1110 O0e3rnocepeHbO He BXOJATh /10 LIUKITY YIPaBIiHHS.
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5. YnpaBniHHs TOTOKaMu AaHuX Fs.

6. MapmpyTu3airist oTokiB Fe.

7. YTpaBIiHHS CTPYKTYPOIO (TOMOJIOTIE0) Mepexi F7.

8. [Iporno3yBaHHs MOBEAIHKHA Mepexi Fs.

9. SIkicte o6cmyroByBaHHs QoS Fo.

10. Besneka Fi1p, TOmI0.

Ha cucremy ynpapiiHHsA MEpekero NOKIAIarThCs HACTyNHI 3ana4i 3 = {3,},7 = 1,7

RO ~NOR~wNE

0.
1.
12.
13.
14.
15.
16.

3anaga 360py iH(opMalii mpo ctaH Mepexi 31.

3aaya OIiHKY XapaKTePUCTUK Mepexi 3.

3anada ineHTUdikalii crany Mepexi 3s.

3aiava BUPOOJICHHS! YIIPABIIHCHKUX PIIEHB 34.

3amayua 10BEICHHS YIPABIiHCHKHUX BIUIMBIB 70 00’ €KTIB yIpaBIiHHS 3s.

3amada po3noIiy MOTOKIB y By3Jax 3e.

3amada 0OMeKEHHsI BX1JHOTO HaBaHTaKEHHs Ha By3Jax 37.

3amada ynpapiiHHS IOTOKaMU IPH MepeIaBaHHi 110 BUOpaHUM MapmpyTam 3s.
3amayda ynpaBiiHHS IOTOKaMU 3 YpaxyBaHHSIM pe3epBY MPOITYCKHOI 37aTHOCTI 3g.
3amaua moOya0BU MapuIpyTiB 310.

3amayva miaATPUMKH MapuIpyTiB 311.

3anaua nepeOya0BU MapuIpyTiB 312.

3aavya ynpaBIliHHS CTPYKTYPOIO (TOIOJIOTIE0) Mepexi 313.

3amava ynpaBiHHS PO3TOPTAHHSAM (3rOPTaHHAM) Mepexi 314.

3amada ynpaBiiHHS TOHOBJICHHSM ITapaMeTpiB Mepexki 31s.

3ajaua KOpEeryBaHHs NPOIIECIB ONMEPATUBHOTO YIPABIIIHHS HA OCHOBI MPOTHO3YBAHHS Ta

IUTAaHYBaHHS BIUIMBIB HAa MEPEXKY 316.

17.
18.
19.
20.

3ajaua ynpaBiiHHs AKICTIO 00CIyTrOBYBaHHS MOTOKIB JaHUX 317.
3amada BUSBICHHS BTOPTHEHb 318.

3anava inenTudikarii 319.

3amaua mudpyBaHHs 320, TOLIO.

@OyHKIiT Ta 3a7a4i YOpaBIiHHSI MEpeXaMH BU3HA4al0Th MailOyTHIO soriky podotn CY TKM
Ha Bcix eramax (yHKIIOHYBaHHA (nuB. Tabm. 1). IIpu BukoHaHHI KOKHOI (YHKIT yHpaBiiHHS
MOJIMBE BUPIIICHHS OJIHI€T a00 KITbKOX 3a7a4 YIIPaBIiHHS.

Tabnuys 1

Ne OyHKIIT yIpaBIiHHS 3anaui yrpaBiaiHHSA

3/n

1 | KoHTposb cTaHy eeMeHTIB Mepexi, 3anaua 360py iH(oOpMallii npo cTaH Mepexi 31

KOoH(Irypariii, TonoJsorii mepexi Fi. (nns BCiX QyHKIIIH ynpaBIIiHHSA).

2 Amnari3 crany mepexi Fo. 3ajaya OIIHKH XapaKTePUCTUK Mepexi 3.
3anaua i1leHTH}IKaIil cTaHy Mepexi 3s.

3 | [IpuidHATTS pilIeHHS 10 YIPaBIiHHIO 3anaya BUPOOJIEHHS YIPaBIIHCHKUX PIIIEHb 34.

Mepexero Fa.

4 | JloBeneHHs pIICHHS MO yIpaBiIiHHIO F4. 3aiava JOBEACHHS YNPABIIHCHKUX BIUIMBIB JI0
00’€KTIB ynpaBiliHHS 3s.

5 | YopaBniHHS noTokamu aaHux Fs. 3amava po3noaiTy OTOKIB y By3Jax 3e.
3aaua 0OMEXEeHHS BX1IHOTO HaBAaHTAKCHHS Ha
BYy3J1ax 37.
3ajaua ynpapJiHHs TOTOKaMU MPH NepeJaBaHH1
0 BUOpaHUM MapuipyTam 3s.
3ajaua ynpaBJiHHs IOTOKAMH 3 YpaxyBaHHIM
pe3epBy MPOITYCKHOT 3AaTHOCTI 3.

6 | Mapmpyrtuzariist notokiB Fe. 3amava moOya0BU MapuIpyTiB 31o.
3aaya miITPUMKU MapupyTiB 311.
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3amaya nepeOy0BU MapuIpyTiB 31o.

7 | YopaBiiHHS CTpYKTyporo (TomoJjoriero) | 3ajaua ynpaBiIiHHS CTPYKTYPOIO (TOMOJIOTIE0)
Mepexi Fr. Mepexi 313.

3amayda yrpasiiHHSI pO3TOPTaHHIM
(3ropTaHHAM) Mepexi 314.

3amaua ympaBiliHHS ITOHOBJICHHSIM MapaMeTpiB
Mepexi 31s.

8 | [Iporno3yBanHs NOBEIiHKU Mepexi Fs. 3amaua KOperyBaHHs MPOIECIB ONIEPATUBHOTO
YIIPaBJIiHHS Ha OCHOBI IPOTHO3yBaHHS Ta
IUTAHYBAaHHS BIUIMBIB HAa MEPEXKY 316.

9 | Sxicte obcmyroByBaHHS QoS Fo. 3amaua ymOpaBIiHHS SKICTIO OOCITYroBYBaHHS
IIOTOKIB JaHUX 317.
10 | Besmeka Fio. 3amaua BUSBIICHHS BTOPTHEHD 318.

3anaua inentudikamii 31o.
3anmaya mmdpyBaHHs 320.

4. Mopeni, ajaropuTMu yOpaBJiHHA, KpUTepii OWIHKM e(eKTHBHOCTI cHCTeMH
yHpaBJiHHS, MoJeJIi OHiHKH e)eKTUBHOCTI YNIPABJIiHHS.

Ha ocHoBi Bu3Hauenux ¢yukiii {F}, 3amau ynpasminus {3} 3aiicHIOEThCS X MaTeMaTHYHA
MOCTAaHOBKA Ta BU3HAYAIOTHCS MeToAM pimeHHs. Jlig 1poro Moke BUKOPHUCTOBYBATHUCS
MaTeMaTUYHUN armapaT Teopii MHOXKHH, HEUITKUX MHOXHH, rpadiB, Teopii irop Tomro. Jami
CHHTE3YIOThCS BIAMOBiMHI anroputvu ympasiinas {A}. B monmaibiiomy, Ha OCHOBI CTBOPEHHUX
AJITOPUTMIB peasi3yloThcst Mojeni ympasiaindas {M} mig MoXiIMBI BapiaHTH MOMAIH B MeEpexi,
3IIACHIOETHCS X KOOpIMHALSI pOOOTH Ta iHTETrpallisi B CHCTEMHE CepEIOBHILE.

Bukonanus tineit {Z}, dyukuiii {F}, 3amau ynpasniaas {3}, mo Oyau mocrtaBieHi mepen
CHCTEMOIO YIPaBIIHHA MepeXaMmH, MOBUHHO rapaHtyBatH (yHkuionyBanHs TKM B minowmy,
OKPEMHUX MEpeX, HampsAMy, KaHally, By3ja, MaplupyTy, 00JaJHaHHS 3 HEOOX1AHOK €(pEeKTUBHICTIO.
Cucrema ynpaBIIiHHS MepeXaMu JIOCHTHh e()EeKTHBHA, SKIO0 BOHA 3a0e3redye 3agaHuil MpUpIcT
nokasHuka ii edekTuBHOCTI. HasBHICTh CYKyHmHOCTI KpUTepiiB e()eKTHBHOCTI OO0yMOBIIOE
0araToKpHTepiaJbHICTD 337a4 YIPaBIiHHS Ta 3HAYHO YCKIIAJHIOE PO3POOKY (hOpMaIbHUX METOIB!

K={K,}v=1Y.

IcHye Benuka KUTBKICTh METOMAIB OaraTtokpurepianbHoi ontumizamii [6]. 3BuuaiiHuM
PIIIEHHSIM € BU3HAYEHHS TOJIOBHOTO KpHUTEpiil €(eKTHBHOCTI (BUXOJSYM 3 MOTOYHOI CUTYyalli B
Mepexi), SKUM MisArae onTuMiszaiii, a IHIN TEepeBOJUTH B po3psan oOMexeHb. Hampuxman,
aBTOPAMH TPOIMOHYETHCS BUKOPUCTATH METOJI 1€PApXIYHOTO HITHOBOTO JTUHAMIYHOTO OIIHIOBAHHS
anpTepHaTuB [8, 9], a came robanbHI (MakcHMMaibHa MPOIMYCKHA 37aTHICTh, MIHIMAJbHHHA 4Yac
3aTPUMKH) Ta JIOKAJIbHI (4ac IUKITY YIpaBJiHHSA, 00’ €M ci1y’00Boro Tpadiky) KpUTepii.

Po3rnsiHeMo ekisibKa KpuTepiiB omiHKK eekTuBHOCTI GpyHKIIOHYBaHHS CY TKM.

Inobanvhi kpumepii (OLIHIOKOTH SKICTh TPUHHATHX PIllIEHh CUCTEMOIO YIIPABIIIHHS):

1. MakcumyMm (3aBJaHe 3HAYEHHs) MPOIMYCKHOI 3JaTHOCTI P MEPEXi, sIKa BU3HAYAE CYMApHY
MPOMYCKHY 3/IaTHICTh BCIX HAMPSIMKIB Mepeiadi:

Mepexi pu = Xizq Pr;.

2. MiHiManbHUH yac 3aTPUMKH MaKeTiB (3aBJaHe 3HaYeHHS) 1;:

min t; (t; < tssan).

Jlokanvui kpumepii (OLIHIOIOTH CaMy CUCTEMY YIPABIIHHS):

1. MiHiManbHU# Yac UMKy yIpaBIiHHS:

Ty = tai + tag + top + thon Ty < tf“’" — min,
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ne — Ty — 49ac LUKy OIEPaTHBHOIO YIPABIHHI MEPEXEI0 — MPOMDKOK 4acy, IPOTATOM SKOIO
3MIMCHIOETHCS MTOCTIOBHE PIIICHHS 3a7a4 YIIPaBJIiHHSA JI0 TOBHOTO ii BUKOHAHHS B MacIiTali TaHoi
CHCTEMH YIPABIIHHS;

tsi — gac Ha 30ip iH(opMaIlii Mpo cTaH Mepexi;

tan — Yac Ha OIIHKY XapaKTEPUCTHK MEPEXKi Ta iICHTU(DIKALIIIO0 CTAaHy MEPEexKi;

tnp — "yac, kil HeoOX1AHUI Ha BUPOOJICHHS YIIPABIIHCHKUX PILICHb;

t1os — YacC TOBE/IEHHS YIPABIIHCHKHUX BIUIMBIB 710 00’ €KTIB yIIPaBIIiHHS;

t7°" — wac, w0 BiIBeJCHWH HA ONEPATHBHE YIPABIIHHA MEPEXKEI0, KU BH3HAYAETHCA
JTUPEKTUBHUMH JJOKYMEHTaMH.

2. MinimManpHUN 00’eM ciy)60Boro Tpadiky Ver — min — 3anexurts Bing npuitasaroro B CY
Mepexkero crmoco0y, o00’eMy, Tmepiogy po3CHIIaHHS CiIy:)kOoBoi iH(opmamii (MapmipyTHi
noBimomieHnst, kButanmii, hello-moBimomnenns, Bumipu Tpadiky), CKIAAHOCTI NPHUHATHX
JITOPUTMIB YIIPABIIiHHS, PO3MIPHICTIO MEPEXKi, TOILIO.

3. ®iHaHCOBO-EKOHOMIYHI: BapTICTh PO3POOKH Ta €KCILTyaTallli CHCTEeMH YIIpaBJIiHHSA.

Jnst ouiHKM e(pEeKTUBHOCTI CHCTEMH YIPaBIiHHS BUKOPUCTOBYIOTH [[BA THIIM MOJENEH —
ananimuyni W imimayitini (cmamucmuyHri).

3a I0MOMOrOI0 BUKOPUCTAHHS aHATITUYHOTO a00 IMITAI[ifHOrO MOJENIOBaHHS HMPOBOJUTHCS
OLIHKA CTYIEHs BHMKOHAHHs IIOCTABJICHUX LIJEH YNpaBIiHHA KOXKHOTO pPIBHS YIpPAaBIiHHS Ta
CHCTEMH YIpPAaBIiHHSA 3arajoM 3 YpaxyBaHHSM IJIGH yIpaBIiHHS, TIOKA3HHUKIB SKOCTI
¢yuknionyBanuss TKM, Buminenoro pecypcy Mepexi, mnpouecy ¢(ynkuionyBanus TKM 3a
BiJIOMUMH aJITOPUTMAMHU.

HaiiBa)xMBilIOO IEepeBarol0 aHAIITUYHUX MOJENEH € Te, 10 pe3yibTaTd, OTpUMaHi Ha
OCHOBI 1X BHKOPHCTaHHS, MOXXYTh OyTHM BH3HA4€HI B Pe3yJbTaTi OAHOKPATHOTO BUKOHAHHS Hii y
3arajibHOMY BHJIl. OCTaHHE O3BOJISIE TPOBOAUTH BCEOIUHE AOCIHIPKEHHS OTPUMAHOTO Pe3yibTaTy 3
METOI0 Horo onrtumizamii. OqHak moOya0Ba aHAIITUYHOT MOJIEIi CUCTEMH 3B 3Ky 4acTO OB si3aHa
13 IPUHHATTSAM PsILy JOIYLIEHb, 110 3HAUYHO CHPOILYIOTH Npolec GpyHKIioHyBaHHs. Lle € HacoiakoM
CKJIQJIHOCTI aJIeKBAaTHOTO BiOOpasKeHHs JOCITIKyBAaHOTO 00’ €KTa.

ImiTamilina Mozenb, sSK TpaBUIO, HE HAKIaJa€ HISKMX OOMEXEHb Ha CKJIQJHICTh
MOJICTThOBAHOI CHCTEMHU U JI03BOJISIE BPAaxOBYBAaTH B MoJemi Oyab-fke ducio (akTopiB, M0
BIUIMBAIOTh. 3a MEBHUX YMOB MOXYTb OyTH BHKOPUCTaHI KOMOIHOBaHI MOJENi, y SKHX
CIOJIYHarOThCS aHATITUYHI 1 CTATUCTUYHI METOIH.

MuosxuHa QyHKIIH Ta 337134 ynpaBaiHHs pa3oM 3 Buxigaumu qanumu {X, U, E} Bu3zHauarots
(GyHKIIOHANIBHY ~ MOJENb  YIOpaBIiHHA. ABTOpaMH NPONOHYETHCS  3M1MCHIOBATH  IUIbOBY
KOOpJUHaIli0 (YyHKI[IOHATFHUX MOJIETIEH MiICUCTEM Ta IHTErpallito piBHiB eTanoHHoi Moaeni OSI.

5. BapianTn peanizamii (Ws).

Ha ocHoBi orpumanux moneneit (M), anroputmi (A) ympaBiiHHS (GOPMY€ETbCS MHOKHHA
croco0iB peaizallii CHCTEeMH YIIpaBJIiHHSA, JIe BpaxoBytoThcs TexHomorii CY TKM, TexHiuni 3acobu
ix peanizaii, anapaTHe Ta MporpaMHe 3abe3nedyeHHs. 3 ypaXyBaHHIM CIIOCO0IB peaizalii cucTeMu
VOpPaBIiHHA, BUXIJHUX JaHUX, KPUTEpIiB Ta Mojeneld OLIHKK e(EeKTUBHOCTI YIpPaBIIIHHA
(bopMyeThCsl MHOXKHHA BapiaHTiB moOymoBu cuctemu ympaniuiHas (W;), sika BKIFOYA€ HACTYITHI
CKJIaJIOBi: cTpyKTypa cuctemu ynpasiinas (C); ckian cucremu yrpasniaas ([1); po3moxin ¢pyHKmin
3a piBHAMHU ynpasiiHHs (Fi); anroputmu ynpasninas migcucreMamu CY (AlD); po3nozin ¢yHKIin
(3amau) mo uentpam ympaiiaHsa (Fry); 4mcino mocamoBux oci0 Ha piBHAX ympasmiaHsg (Hi);
TEXHOJIOTIi peanizanii cucremu ynpasiinas (Texucy); anapatHi Ta nporpamii 3acoou (AP), Tomro:

Ws;=F (Y (S,U), A, E,R, Z, C, [, Fi, An, Fuy, Hi, Texucy, AP)

ne W; — 8-i1 BapiaHT noOy/JOBH CUCTEMHU YIpaBliHHS; Z — 1Tl yIpaBiiHHS; R — Buainenuit pecypc;
A — BXimHI TOTOKM JaHuX; E — 30BHIMHI BIIuBM; S — TeleKOMyHiKalliiHa mepexa, U —
ynpasisitounii BB CY Ha TKM; Y — peanizaiis BUXigHOTO TIporiecy yrnpasiinasa; C — cTpykTypa
cucteMu ympasiiHHs; JI — ckiaa cuctemu ynpamiiHHs; Fi — posmonin ¢yskuiii 3a |-m piBHeM
yrpaBiiHHA; Arr — alTOPUTMH yIpaBIiHHSA ckiagoBumMu yactuHamu CY; Fry — po3noain GyHKIiH,
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3ajad Mo LIEHTpaM YIpaBiiHHA, Hi — yMcino mocagoBux oci0 Ha PIBHAX ympaBiiHHA; TeXHcy —
TEXHOJIOTIT peaizallii cuctemMu ynpasiints; AP — BuOpaHi anapaTHi Ta mporpaMHi 3acobu; | — piBHi
ynpasminasa CY.

CtpykTypa CcHCTEMHU YIpaBIiHHS TOBHHHA BIANOBIOATH THUM 3aBJaHHSM, SIKI CTaBJIATHCS
nepes CUCTEMOIO yrpaBiiHHA 1o ynpasiiHaio TKM. Cucrema ynpapiiHHS OBUHHA SIBIISITH COOOIO
lepapxiuny opraHizariiHO-TeXHOJIOTIYHY CHUCTEMY, 10 3abe3neuye 3MillIaHe
(ueHTpasti3oBaHe/ICIIEHTPATi30BaHe)  YIPABIIHHS  TEICKOMYHIKAIWHUMH  IiJCHCTEMaMH.
VYrpaBiiHHS MIOBUHHO 3/IIHCHIOBATHCS B peajlbHOMY MacIiTadi Jacy.

Oprani3zaniifHo-TexHiYHe 00'€IHaHHS OpraHiB aBTOMATH30BAHOTO YIIPABIIHHA MeEpekKaMu
3B'I3Ky, IO BXOJATH 10 ckiaay cucremu 3B s3ky (C3) 3CY, Mae 3miiCHIOBaTHCS Ha OCHOBI
yHi(ikarmii TeXHIYHUX, iHGOPMAIITHUX Ta IPOrpaMHO-ariapaTHUX 3aco0iB.

Cucrema ymOpaBiIiHHS TOBMHHA CTBOPIOBATHCS 3 OpIEHTAIiEl0 Ha HOBI iH(oOpMaliliHi
TEXHOJIOT1i, MEPCIEeKTUBY 3POIIYBAaHHS TEJIEKOMYHIKAIIHHIX 1 KOMITIOTEPHUX MEpPEeX, METOAU
po3mnozaineHoi 06podku iHpopmaririi, BuKopucTanas texHosorii Internet, SDN, IP, a Takox xmMapHi
TEXHOJIOTI1 Ta 1HIIIl TEXHOJIOTIi BipTyami3aiii.

B cucremi ynpaBiiHHS MOBHHHI Iepen0adyaTrcs pe3epBHI eKCIUTyaTalliiHO-TEXHIYHI 3acO00un
JUIL  BiTHOBIICHHS (DYHKIIOHYBaHHS OCHOBHUX HAmNpSIMKIB 3B'SI3Ky, @ TaKOX BiJHOBJICHHS
yIpaBIiHHSA MEpeKaMu y 30HaX BiAMOBiganbHOCTI. HaniliHICTh 1 )KMBYYiCTh CHCTEMHU YIPABIiHHS
MOBHHHI OyTH BHIIE 3HaYeHb nuX napamerpiB TKM. [lns 3abe3neueHHst HaAiHHOCTI Ta )KUBYUYOCTI
aBTOMATH30BaHOI cuCcTeMHU ymnpaBiiHHA 3B'3koM 3CY ocHOBHI iH(poOpMaIliiiHi Ta 004HCIIOBaIbHI
pecypcu TOBHHHI OyTH po3MmilieHi B reorpagiqyHo pO3HECEHHX IIyHKTax yIpaBliHHA. B
MEPCIEeKTHBl TPOMOHYETHhCS 3aCTOCYBaHHS TEXHOJOTIH XMapHHUX CEpeJOBHIN, W0 OyIyTh
peamizoBani neHTpamu 00pooku nanux (L{OM).

Oninka BapiaHTIB MOOYJOBH CHCTEMHU YIPAaBIiHHSA MPOBOJUTHCS 3a HABEACHUMH paHIIIe
KPUTEPISIMH.

Jlis  OTpUMaHHS ONTUMAIBHOTO BapiaHTy CHCTEMH VIPABIIHHS MepexamMH Kpaiie
BUKOPHUCTOBYBaTH METOJ| (BEKTOPHOI) TOCIIJOBHOI ONTHUMI3alii 3 BUKOPUCTAHHAM MPHHIUITY
MaKcHUMi3allii CyMH 3Ba)KEHUX KpPUTEPIiB 3 BUKOPUCTAHHSIM METOJIB E€KCIEPTHUX OIIHOK. Tomi
pamioHabHUH (ONITUMANTFHUI) BapiaHT CUCTEMH YIIPABIIIHHS MEPEKaMU:

*=optW;, 6§=1,0.

TakuMm 4yMHOM, 3aIpPONOHOBAaHA METOJOJIOTIS CHHTE3Y CY4acHOI aBTOMAaTH30BaHOI CHUCTEMHU
YIOPaBIiHHSA TEJIEKOMYHIKAllIMHUMHM CHCTEMaMH BIMCHKOBOI'O NPU3HAYEHHS 3a II'SIThMa €TalaMH.
Posrnsnyro mimi ¢ynkuionyBanHs TKM Tta cucremu i1 ynpaBiiHHsS, BH3HAY€HO BHMOTHU [0
TEJIEKOMYHIKAlIMHUX MIACUCTEM W CHCTEMHU YIPaBIiHHSA Ta IPOBEIEHO iX JeTallbHUN OIMC.
IIpencraBnenuit mpounec (yHKIIOHYBaHHS CHUCTEMHM YIPaBIIHHA 3a €TalaMd Ta IMKJIaMHU
ynpaiiHHA. OnKrcaHo OCHOBHI (QYHKIIIT Ta 3ajadl yNpaBiIiHHS, IKi MOTPIOHO BUPILIYBaTH B LUK
ympaBiiHHs. Bu3HaueHo mepenik mMozesnei il anropuTMiB yHmpaBiiHHS, MHOXKHHA (QYHKIIH, 3a1a4
yIpaBiiHHA, K1 GOPMYIOTh (YHKI[IOHAJIBHY MOJIEb YIPABIIIHHSL.

Bapiantu nmoOynoBu cucTeMH YHpPaBiIiHHS (OPMYIOTBCS HA OCHOBI: CTPYKTYPH CHCTEMH
VOPaBIiHHA; CKJIAdy CHUCTEMM YIpPaBIIHHS; pPO3NOAUTY (yHKLIH 3a pIBHAMU YIPABIIHHS,
anroputMiB ympapninHsa 3a migcuctemamu CVY; posmominy ¢(yHkuiit (3amad) mo meHTpam
YIOPaBIiHHA; KUIBKOCTI MOCAJAOBUX OCI0 Ha PI3HHMX PIBHSX YIPaBIIHHS, HAsSBHUX TEXHOJIOTIH
peaiizanii cuCTeMH yIpaBIIiHHS, allapaTHUX Ta MPOrPaMHUX 3ac00iB.

OTpuMaHi HOBI HAyKOBI pe3yJlbTaTH CKJIAJal0Th OCHOBY METOJOJIOTii CHUHTE3y CHUCTEM
yIpaBiHHS 1HQOpMaLifHO-TeNeKOMYHIKaI[iiHUMU Mepexxamu. Lle no3BonuTh y MailOyTHbOMY
nmoOyayBaTH €(QEeKTHBHY CHUCTEMY YIMPaBIIHHSI CHCTEMOIO 3B 53Ky 30porHmx Cun YkpaiHu as
pillleHHs PI3HOTO POJYy 3aBJaHb IUIAHYBAHHS, PO3TOPTaHHS Ta ONEPATUBHOTO YIPABIiHHS 3
BUKOPHUCTAHHSM TE€XHOJOT1H 1HTEeIEeKTyasi3alii.
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